MuHRNpocBeLweHMa Poccnm

MHCTUTYT COAEPKAHWMA
M METOAOB ObYHYEHWMA

nm. B.C. JIEOHEBA

!
\
L]
'
L ]

OEJ/IEPAJIBHAA PABOYAS ITPOI' PAMMA
OCHOBHOI'O OBIHIEI'O ObPA3OBAHINA

OU3UKA

(0a30BbINM YPOBEHB)

(st 7-9 knaccoB 00pa30BaTEIbHBIX OpPraHU3alIHi)

MockBa — 2025



denepaspHas paboyast mporpamma | dusnka. 7-9 kiaaccel (6a30BbIil YPOBEHB)

COJIEP)KAHUE

TIOSICHUTEIJIBHAST BATIVICK A ...ttt e e e e eeeeeaeteeeeessessssaaeeeeesssssssssaseseeeesssssnnnns 3

COLEPKKAHUE OBYUEHMSL.........cooiiiieeeeeee ettt ettt et eae e e eeteeeaeeeate e aeeeaseenneens 6
T KITACC 1eveeeeeeeeeeeeeeeeeeeeeeeeseeee s eateeeessaessaaaeteeesesssaesaaaaaeeeeessasaaaaaateeeeesssasaaaaaaeeeesssessanasaeeeeesesssnaansaaeeeeesss 6
gl (W1 ¢ [o IR 9
O KITACC ettt e e e e e e e e e e e e e e e e e e e e aeaasaaaaaseasaasaaasasasasaaaaaasasasaaaaasasseesaesaeeaseeeeaeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeees 12

ITNIAHUPYEMBIE PE3VIJIbTATBI OCBOEHUA ITPOT'PAMMBI 110 ®U3UKE HA YPOBHE

OCHOBHOI'O OBHIEI'O OBPA3OBAHUS ........ceiiieieeeeeeseesesee e 18
JIMTHOCTHBIE PEBYITBTATD «.cuvveeuveenreenuresteesseenuseeseesseessesseesseessseesseesssesnseesseesnseenseesseessessseesssesnseesseessenns 18
METANIPEIAMETHBIE PEBYIIBTATBL ....veureurerurerenurereeirenteesesstesesseesesasesseessesseessesseensesseesesssesesssessesnsessesnses 19
TIPEIIMETHDBIC PEBYIIBTATBL ..cuvveeuveeureenueerreeseensseeseesseessseanseesssessseeseesnseenseesseesnsesnseesseesnsessseesssesnseesseessenns 21

TEMATHUYECKOE ITJTAHHUPOBAHUE ......c..coiiiiiiiiccene et 31
T KITACC .nteetenteeitete ettt ettt et a et e bttt eh et e h e e bt e st e bt e a b e bt e et e e h e e et e eh e e bt e a b e bt e a b e e bt et e eh e et e ehe et e ea e e bt eatenbeeaten 31
BUKITACC vttt ettt ettt bt e a ettt b et e h et a bt e at e bt et h e e bt e bt e bt e a b e bt et e sb e e bt s bt e bt ean e bt eanens 41
O KITACC ettt et h et e a et e h e bt et e bt e a e bt e st e e bt et e e bt bt e et e nh e e a b e bt et e e bt et e ehe et e eh b e bt e st enbeeaten 50

[IEPEYEHB (KOJUO®UKATOP) PACITPEJEJIEHHBIX ITO KJIACCAM ITPOBEPSIEMbBIX
TPEBOBAHMU K PE3YJIbTATAM OCBOEHUS OCHOBHOM OBPA30OBATEJIbHOU
[IPOI'PAMMBI OCHOBHOI'O OBILIEI'O OBPA3SOBAHUS U SJIEMEHTOB

COLEPKAHUS TTO DUIBUKE ..ottt ettt st b e 64
T KITACC .nveetenteeitete ettt ettt ettt et s h et eae et e bttt et e bt et e bt et e e bt et e e bttt e a b e e bt et e bt et e e bt et e eb e et e e bt e bt eae e bt eanen 64
B KITACC .ttt ettt ettt h et e h et a bbbt e bt et e bt e bt e h e e bt e a bt e bt et e e bt e bt e h b e bt ea b e nbe et e s bt e beebt e bt eanen 71
O KITACC .ttt b et a et h e bt sbe b s bt et et n e e as e bt eanen 78

I[TEPEYEHb (KOAUDUKATOP) PACITPEAEJIEHHBIX I1O KITACCAM ITPOBEPAEMbBIX
TPEBOBAHUI K PE3VJIBTATAM OCBOEHUSI OCHOBHOM OBPA3OBATEJIbHOM
I[TPOI'PAMMBI OCHOBHOI'O OBIIEI'O OBPA3OBAHMA U OJIEMEHTOB COAEPKAHMA

TIO DUBHUIKE ...ttt ettt sb et e b e et b e et b e et sbe et e sae e b e sae e 86
[TpoBepsiembie Ha OI'D no usuke TpeOOBaHUS K pe3ysIbTaTaM OCBOSHHS OCHOBHOMN
00pa30BaTEIBLHON MPOTPAMMBI OCHOBHOTO OOIIETO OOPABOBAHMST ....eevveeneerveeneerreenrerieensessensessensesnens 86
[TepeueHs ameMeHTOB coaep:kanus, MPOBepsieMbIX Ha OI'D MO PUBUKE.......ccevveruereniiniiniiencreecnens 88



denepaspHas paboyast mporpamma | dusnka. 7-9 kiaaccel (6a30BbIil YPOBEHB)

OdenepanbHas padboyas nmporpaMma o yuyeoHomy mpenmery «®Dusnkay (0a30BbIN
ypoBeHb) (mpeameTHass o00nacTb «EcTecTBEeHHO-Hay4dHble NPEaMEThI») (najnee
COOTBETCTBEHHO — IIporpamMma 1o usuke, pusnka) BKIHOYAET HOSICHUTEIBHYIO 3aIIUCKY,
cofiepKaHue O0y4yeHUs], IUIAaHUPYEMbIe Pe3yJIbTaTbl OCBOCHUS MPOrpaMMBbl 1O (hU3HKeE,
TEMaTUYECKOe TIaHUPOBaHUE, NIepeyeHb (KOAU(PUKATOP) paclpeIeeHHbIX 10 Kjaccam
pPOBEpSEMbIX TPEOOBAHMI K pe3yJbTaTaM OCBOECHHMS OCHOBHOH 00pa3oBaTebHOU
pOrpaMMbl OCHOBHOT'O OOHIIEro oOpa3oBaHUs M 3JIEMEHTOB COJEp)KaHUs MO (DU3MKE,
nepedyeHb (Koau@ukarop) MOpoBEpSIEMbIX TpPeOOBaHUM K pe3yabTaTaM OCBOCHUS
OCHOBHOM 00pa30BaTeIbHOM MPOrpaMMbl OCHOBHOT'O OOIIIET0 00pa30BaHUs U SJIEMEHTOB
coJiepkaHus 1Mo (pusuke.

ITOACHUTEJIBHAS 3AIINCKA

[IporpamMma no ¢u3uke HAa YpOBHE OCHOBHOT'O OOIIEro oOpa3oBaHUsS COCTaBlIEHA
Ha OCHOBE IOJIOKEHUU M TpeOOBaHMI K pe3yJibTaTaM OCBOEHUS Ha 0a30BOM YpOBHE
OCHOBHOU 00paszoBarelbHOIM Tporpammsbl, npeactaBieHHsx B PI'OC 00O, a takxke
c yueToM (enepasibHON paboyeil mporpaMMbl BOCIIUTAHKS M KOHLICTILIMK TIPETOAaBaHus
yueOHoro npeamera «Dusnkay.

Copepxanue mnporpamMMbl 10 (HU3MKE HampaBlIeHO Ha (HOpMHUpPOBaHUE
€CTECTBEHHO-HaYYHOU I'PaMOTHOCTH OOYYaIOLIMXCS U OPraHU3alui0 U3ydeHus: (u3uKu
Ha JeATEeIbHOCTHOM ocHOBe. B mporpamme mo ¢u3MKe yYUTBHIBAIOTCS BO3MOXKHOCTH
yueOHoro mnpeamera B peanmmzanuu TpeboBanuit GI'OC OOO Kk mIaHUPYEMbIM
JUYHOCTHBIM M METAaIllpeIMETHBIM pe3yJibTaTaM OOY4YEeHHs, a TaKKe MEXIIPEIMETHbIC
CBSI3W €CTECTBEHHO-HAyYHBIX Y4YEOHBIX IPEJAMETOB HA YPOBHE OCHOBHOI'O OOLIETrO
oOpa3oBaHUsI.

[Iporpamma mo ¢u3uKe ycTaHABIMBAET paclpelesieHHe Y4eOHOro marepualia
no romam oOydeHus (MO Kjaccam), MIpeuiaraeT MNPUMEPHYIO IOCIEI0BATEIbHOCTh
U3Y4YEHHUS] TEM, OCHOBAHHYIO Ha JIOTUKE Pa3BUTHS MPEAMETHOIO COAEPKAHUSA U ydeTe
BO3PACTHBIX OCOOEHHOCTEH 00y4aromuXxcsl.

[Iporpamma no ¢usuke paspadoTaHa ¢ LETbI0 OKa3aHHUSI METOJAMYECKOW MOMOIIU
YUUTEIIO B CO3/ITaHUU paboyeil mporpaMMbl IO Y4eOHOMY MPEIMETY.

®uzuka SABISIETCSA CHUCTEMOOOPA3YIOUIUM [UIsl €CTECTBEHHO-HAYYHBIX YYEOHBIX
IPEIMETOB, MOCKOJIbKY (PU3NYECKHE 3aKOHBI JIe)KaT B OCHOBE IPOLIECCOB U SIBJICHMI,
U3y4aeMbIX XHMHEH, OUOJIOTHEH, acTpoHOMHUEH M (u3nueckoil reorpaduei, BHOCUT
BKJIaJl B €CTECTBEHHO-HAyYyHYIO0 KapTUHY MHUpa, NpeJocTaBiseT HauOoyiee sCHbIC
0o0pa3lbl MPUMEHEHUs HAy4YHOrO METOAa IMO3HaHUs, TO €CTh crocoda MOIydeHHs
JIOCTOBEPHBIX 3HAHUU O MUDE.

OnHa w3 TIAaBHBIX 3a7ad  (PU3MYECKOTO OOpa3oBaHUsS B CTPYKType OOIIETo
00pa30BaHUsi COCTOUT B (POPMUPOBAHUH €CTECTBEHHO-HAYYHOU I'PaMOTHOCTH U UHTEpeca
K HayKe y 00 y4aroImXxcs.
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N3yuenne pu3nku Ha 6a30BOM ypOBHE MPEANOJaraeT OBIAJACHHE CICAYIOIIMMHU
KOMIIETEHTHOCTSIMH, XapaKT€pPU3YIOIIUMH €CTECTBEHHO-HAyYHYI0 TPaMOTHOCTb:

Hay4YHO OOBSCHSATH SIBJICHUS,

OLICHMBATh U IOHUMAaTh OCOOCHHOCTH HAYYHOT' O UCCIIEIOBAHUS;

UHTEPIPETUPOBATh  JaHHbIE W  HUCIOJb30BaTh HAy4yHbIE  JIOKA3aTEJIbCTBA
JUIS TIOJTy4€HUS BBIBOJIOBY.

Henu nzydyenus: GpU3MKU Ha YPOBHE OCHOBHOI'O OOIIEro 0Opa3oBaHUs ONMPe/ICICHBI
B KOHLEMUWHU TMpenojgaBaHus ydeOHoro mnpeamera «®Pusuka» B 00pa30BaTeNIbHBIX
Opra’u3aLusax Poccuiickoit Oenepanuny, pean3yrommx OCHOBHBIE
o01reo0pa3zoBaTeIbHbIE MPOrPaMMBI.

Henm n3yuenust Gu3nKu:

NpUOOpETeHNE WHTEpeca M CTPEMJICHUS OOYYaroIIUXCsl K HAYYHOMY H3YYECHHIO
MPUPOJIbI, PA3BUTHE WX UHTEIUIEKTYAIbHBIX M TBOPYECKUX CIIOCOOHOCTEH;

pa3BUTHE TMPEACTABICHUN O HAYYHOM METOJ€ TO3HaHHA U (OpPMUPOBAHHE
MCCIIEIOBATENBCKOIO OTHOILIEHUS K OKPY>KAIOIIUM SIBJICHUSIM;

dbopMUpOBaHUE HAYYHOIO MHPOBO33PEHUSI KaK pe3yibTaTa M3y4EHHUS OCHOB
CTPOEHHUS MaTepuu U (HyHIaMEHTAIbHBIX 3aKOHOB (PU3HKHU;

(opMUpOBaHUE TMPEACTABICHUA O poiu (U3UKKA JJs Pa3BUTHS  APYTHX
€CTECTBEHHBIX HayK, TEXHUKH U TEXHOJIOTUH;

pa3BUTHE TPEACTABICHUI O BO3MOXHBIX cepax Oyaymend MmpodeccuoHaIbHON
NeSATEeNbHOCTH, CBA3aHHON ¢ (DU3MKOM, MOJATOTOBKA K AaJIbHEWIIeMYy OOY4YEHHIO B 3TOM
HaIpPaBJICHHUH.

JlocTikeHue 3THX LieJied mporpaMmbl 1o (U3HKE Ha YPOBHE OCHOBHOI'O OOIIETO
oOpa3oBaHMsl 00ECTICYMBACTCS PEIICHUEM CIICIYIOIIUX 3a1a4:

npuoOpeTeHne 3HAaHUN O JIUCKPETHOM CTPOCHHM BEIIECTBA, O MEXaHUYECKHUX,
TETUIOBBIX, DJICKTPHUECKUX, MATHUTHBIX ¥ KBAHTOBBIX SIBJICHUSX;

npuoOpeTeHne yMEHUM ONUChIBaTh U OOBSICHATH (PU3NUECKUE  SBICHUS
C UCIIOJIb30BaHUEM MOyYEHHBIX 3HAHMUIA;

OCBOCHHME METOOB PEUICHUSI MPOCTEHIINX PACUETHBIX 33/lad C HCIOJIb30BAaHUEM
bu3nuecKkux Mojiesel, TBOPUYECKUX U MPAKTUKO-OpPUEHTUPOBAHHBIX 3a]1ay;

pa3BUTHE YMEHUW HAOMIOJATh NPUPOAHBIC SBICHUS U BBIMOIHATH OIBITHI,
nabopaTtopHbie pabOThl M 3KCHEPUMEHTAIbHBIE HMCCIEIOBAHUS C HCIOIb30BAHUEM
U3MEpPUTEIbHBIX TPUOOPOB;

OCBOECHHUE MIPUEMOB paboThl ¢ nHpOpMaIe PU3NUECKOro CONIepKaHUs, BKIIIOYast
UH(GOPMAIIMI0O O COBPEMEHHBIX JOCTIXKEHUAX (PU3UKU, aHAIU3 U KPUTHUYECKOE
OLICHUBaHUE UH(POPMaLIHH;

3HAKOMCTBO €O cdepamMu nOpodeCcCHOHAIBHOM JACSATEIbHOCTH, CBS3aHHBIMU
C (U3MKON, U COBPEMEHHBIMH TEXHOJOTHSIMH, OCHOBAaHHBIMM Ha JOCTHIKEHMSIX
bu3nuecKor HayKu.

OO0miee YuCIO 4YacoB, PEKOMEHAOBAHHBIX IJsi M3ydeHUs (U3UMKA Ha 0a30BOM
ypoBHe, — 238 yacoB: B 7 kinacce — 68 yacoB (2 yaca B Helen0), B 8 kiacce — 68 yacoB
(2 yaca B Hezpenmo), B 9 kinacce — 102 gaca (3 yaca B HeJENIO).
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[Ipenmaraemsiii B iporpamMme mo GU3NKe mepedeHb JJa00paTOPHBIX padOT U OIBITOB
SBIIICTCS PEKOMEH/IATEIIbHBIM, YIUTENb JCNIaeT BHIOOP MPHU MPOBEACHUHN JTaOOPATOPHBIX
paboT M OMBITOB C Y4YE€TOM HHIWBHUIYAIbHBIX OCOOCHHOCTEH OO0Yy4YaroIIMXCs, CITHCKa
AKCTICPUMEHTAIBHBIX 3aJIaHUH, MpeJjIaraéMbIX B paMKaXx OCHOBHOT'O IOCYJapCTBEHHOTO
PK3aMEHa 1o (Pu3HKe.
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COJAEPXKXAHUE OBYUYEHUA

7 KIIACC
du3uKa u ee pojib B IO3HAHUM OKPYKAKOIIEro MUpa
®usuka — Hayka o0 mnpupone. SBinenus npupoapl. DuznyuecKkue SBICHHUS:

MEXaHNYECKHUE, TEIIOBbIC, JJICKTPUYECKUE, MAarHUTHBIE, CBETOBBIE, 3BYKOBBIE.
duznueckre BenuInHbL. M3mepenne pusndeckux pennuut. Ousndeckue npudopsl.
[TorpemHOCTh M3MEpPEHU MexTyHapoaHas CUCTEMa EAUHULL.

Kak ¢usuka w©  gpyrue  eCTECTBEHHbIE HAayKd  H3Yy4yalOT  IPHUPONY.
EctecTBeHHO-HayuHBIM METO/ MMO3HAHUS: HAOJIOJeHHE, TOCTAaHOBKA HAY4YHOT'0 BOIIPOCa,
BBIJIBYKEHUE TUTIOTE3, SKCIIEPUMEHT IO MPOBEPKE TUIOTE3, 00BICHEHUE HAOII0AaEMOT0
spneHus. Onucanue GU3NYECKUX SIBICHUHN C IOMOIIBIO MOJETEH.

Jlemoncmpayuu
MexaHuueckue, TEIIOBbIC, EKTPUUECKUE, MATHUTHBIC, CBETOBBIC SIBJICHUSI.
dusnueckre TpruOOPHI U TPOIEAYPA MPSIMBIX H3MEPEHHUN aHATIOTOBBIM U IIU(PPOBHIM
IpuOOpOM.

Jlabopamophvie pabomwi u onwvimol

Omnpenenenue MeHbI ASTICHHS MIKAIbl U3MEPUTEILHOTO MPUOOpa.

N3mepenune paccTosHAN.

N3mepenne o6beMa KUAKOCTH U TBEPAOTO Tea.

Onpenenenne pa3MepoB MAIBIX TEIL

W3mepenne TeMrepaTypbl NpU TMOMOIIN >KHIKOCTHOTO TEPMOMETpa M JaTYhKa
TEMIEPATYyPHI.

[IpoBeneHune uccieq0oBaHus MO MPOBEPKE THUIOTE3bl: JAaTbHOCTH TMOJETa IIapHKa,
MYIIEHHOT0 TOPU30HTAILHO, TEM OO0JIbIIIE, UeM OOJIbIIE BBICOTA MTyCKa.

IlepBoHauanbHbIE CBEICHUS O CTPOCHHH BelllecTBa

CrpoeHue BelecTBa: aTOMbl U MOJIEKYJIbI, UX pa3mepbl. ONbIThL, TOKA3bIBAIOIINE
JMCKPETHOE CTPOEHUE BEILIECTBA.

JIBr>keHune yacTull BemecTBa. CBsI3b CKOPOCTHU JIBUXKEHUS YaCTHUIL C TEMIIEPATypOH.
BpoynoBckoe nsmxkenue, auddysus. BzaumoaeiicTBiue yacTull BeUIECTBA: MPUTKEHUE
Y OTTAJIKWBAHHUE.

ArperaTHple COCTOSIHUSI BEILECTBA: CTPOEHHE Ta30B, JKUJIKOCTEH U TBEPIBIX
(KpucTaIUIMUECKUX) Tell. B3auMOCBSI3p MEXJy CBOMCTBAMHM BELIECTB B Pa3HbIX
arperaTHhIX COCTOSHUSAX M HMX aTOMHO-MOJEKYJSPHbIM CcTpoeHueM. OcoOeHHOCTH
arperaTHbIX COCTOSTHUN BOBI.

Jlemoncmpayuu

Hab6mroienrie OpoyHOBCKOTO IBUKEHUSI.

Hab6monenune nuddysun.

HabGnronenue sBIeHUN, OOBACHSIOMIMXCSA TPUTSHKCHUEM WIM OTTaJIKHBAHHEM
YJaCTHI] BEIICCTRA.
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Jlabopamopmvie pabomwi u onwvimol
OrneHka quaMeTpa aToMa METOJIOM PsIIOB (C UcToiib30BaHueM doTtorpaduii).
OnbITHI 110 HAOIIOJIEHUIO TETIOBOT'O PACIITMPEHUS Ta30B.
OnbITH 10 OOHAPYKEHUIO JEHCTBUS CHUJT MOJIEKYJISIPHOTO TIPUTSHKCHHUS.

JIBH:KEeHMEe M B3aMM OIeHCTBHE TeJl

Mexannueckoe JBH>KeHHUE. PaBHOMEpHOE U HEpaBHOMEPHOE JIBUAKEHHE. CKOPOCT.
CpenHsisg CKOpOCTh MPHU HEPABHOMEPHOM JIBMKEHUU. Pacuer myTu u BpeMeHU ABUKECHUS.

SBnenue uHepuu. 3aKoH nHepLuu. BzauMoieiicTBrE Tel KaK MpUYrMHA U3MEHECHUS
CKOpPOCTH ABHMXKEHUs Tell. Macca kak Mepa MHEpTHOCTH Tena. [ImoTHOCTH BemiecTsa.
CBs13b IJIOTHOCTH C KOJIMYECTBOM MOJICKYJI B €IUHUIIE 00beMa BEIIECTRA.

Cuna kak XapakTepucTHKa B3aumojaencTBusa Ten. Cuna ynpyroctu u 3akoH ['yka.
M3mepeHue cuitbl C TOMOIIBIO JUHAMOMETpPA. SIBIEHUE TATOTEHUA U cuiia TskecTr. Cuiia
TSKECTH Ha JIpyrux miaHerax. Bec tena. Hesecomocts. CrioskeHUe CHII, HAIIPABICHHBIX
no oxHou mnpsmoi. PaBHomeWcTByromas cui. Cuna TpeHus. TpeHHe CKOJIbXKEHUS
Y TPEHUE MOKOsA. TpeHue B MpUPOJAE U TEXHUKE.

Jlemoncmpayuu
Habmronenne MmexaHn4ecKoro JBMXKEHUS Tea.
N3mepenne ckopocTh NpsIMOJIMHENHOIO JIBUKCHUS.
HaGmronenue siBjeHus] HMHEPLIUH.
Habmronenne n3MeHeHrst CKOPOCTH MPHU B3aUMOJICHCTBUM TETI.
CpaBHEHHME MAcC MO B3aUMOJIEVCTBUIO TEJL.
CrnoxeHue cui, HalpaBJIEHHBIX MO OAHOW MPSIMOM.

Jlabopamophvie pabomwi u onvimol

OmnpeneneHue CKOPOCTH PABHOMEPHOI'O ABMXKEHUS (IIapUKa B JKUJIKOCTH, MOJIEIH
AJIEKTPUYECKOr0 aBTOMOOMIISL U TaK Jasiee).

Omnpenenenue cpeHel CKOPOCTH CKOJIbKEHUST OpyCKa MM IIaprKa M0 HaKJIOHHOM
TUTOCKOCTH.

Omnpenenenue IOTHOCTH TBEPIOTO TeTa.

OnbITHI, TEMOHCTPUPYIOIIME 3aBUCUMOCTb pacTsbKeHUs (fedopMaliiii) mpy>KHUHbI
OT NPUIIOKEHHOU CUJIBI.

OnbIThI, 1EMOHCTPUPYIOIINE 3aBUCUMOCTD CHJIBI TPEHUS CKOJBKEHHUS OT Beca Tela
U XapaKkTepa COMPHUKACAIONINXCS TOBEPXHOCTEH.

/laBJieHre TBEePABIX TeJl, sKUAKOCTEH U ra30B

JaBnenue. CriocoObl YMEHBIICHUS M yBEJIMYCHUS JaBiicHHs. JlaBineHue rasa.
3aBUCUMOCTH JIaBJIEHUs Ta3a OT o0beMa, TeMrneparypsl. [lepenaya naBneHus: TBEpIbIMU
TEeJIaMU, JKUAKOCTAMU U ra3zamu. 3akoH Ilackamg. IlHeBMaTHueckue MaIlIWHBL.
3aBUCUMOCTh JaBJCHUS JKUAKOCTH OT TiyOuHbl. ['mapoctaTudyeckuii mapamokc.
Coobmmaronuecs cocyasl. [ uapaBIndeckre MeXaHU3Mbl.

AtMochepa 3emsmmm u armocdepHoe AaBieHHWe. [IpUUMHBI CyIECTBOBAHUS
Bo3aymHONW ob6omouku 3emum. Omnbit  Toppuuennu. HW3mepenne armocdepHOTO

7
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JaBJICHUs. 3aBUCUMOCTh aTMOC(EpPHOTO HaBIICHUS OT BBICOTHI HAJl YPOBHEM MOpS.
[Tpubopsl 11 U3MepeHust aTMoCc(PEPHOro JaBICHUS.

JlelicTBUE KMAKOCTM M Ta3a Ha NOTPYKEHHOE B HHMX TeloO. BrITankmBaromas
(apxumenoBa) cuna. 3akoH Apxumena. [InaBanue Ten. Bo3ayxoriaBanue.

Jlemoncmpayuu

3aBUCUMOCTb JABJICHUS ra3a OT TEMIIEPATYPBbI.

[lepenaua naBieHUs )KUAKOCTHIO U Ta30M.

CooOmaromuecs: COCy/Ibl.

I'mapaBnuueckuii mpecc.

[IposiBnenue nericTBrUs aTMOCHEPHOTO TABICHHUS.

3aBUCUMOCTh BBITAIKUBAIONICH CHJIBI OT OO0BbEMa MOTPYKCHHOW dYacTH Tela
Y TJIOTHOCTH JKUJIKOCTH.

PaBeHCTBO BBITATKMBAIOIEH CUIIbI BECY BBITECHEHHOM KHUIKOCTH.

VYcnoBue muiaBaHus TEN: IUIABaHWE WJIM TOTPYKEHUE TEI B 3aBUCUMOCTH
OT COOTHOILIEHUS IJIOTHOCTEN TENA U KUIKOCTH.

Jlabopamopmvie pabomwi u onwvimol

Hccnenoanne 3aBUCHMOCTM Beca Tela B BOAE OT 0O0beMa MOIPYKEHHOU
B KAJIKOCTb 4aCTH Tea.

OnpeneneHue BBITANKUABAIOIIEH CHJIbL, JEHCTBYIOIIEW Ha TENO, IMOIPYKEHHOE
B KUJIKOCTb.

[IpoBepka HE3aBUCHMOCTH BBITAIKUBAOLIEN CHJIBI, JEWCTBYIOIIEH Ha TEJIO
B JKHUJIKOCTH, OT MAacChl TEJA.

OnebIThI, IEMOHCTPUPYIOLIME 3aBUCUMOCTD BBITAJIKMBAIOIIEN CUJIBI, JEHCTBYIOIIEH
Ha TeJIO B )KUJIKOCTH, OT 00beMa MOrPYKEHHOM B )KHUIAKOCTh YaCTH T€la U OT TUNIOTHOCTH
KUJIKOCTH.

KonctpynpoBanue apeoMmerpa WM KOHCTPYMPOBAHHE JIOJKH WU OIPEIECICHUE €€
IrPY30M0IbEMHOCTH.

PabGora nu MoIHOCTB. JHEprus

Mexanuueckast pabora. MOITHOCTb.

[IpocTrie MeXaHU3MBI: pbIYar, 070K, HAKJIOHHAS TUIOCKOCTh. [IpaBuiio paBHOBECHS
peiuara. [IpumeHeHue mnpaBuiia paBHOBECHS pbluara K OJOKY. «30J0TOE MPaBUIIO»
mexanuku. Koaddunuent nonesnoro aeiicteus (nanee — KIIJ[) mpocThix MexaHHU3MOB.
[IpocThie MeXaHU3MBI B OBITY U TEXHUKE.

Mexannyeckas 3Heprusi. Kunerndeckas u moTeHIpaibHas sHeprus. [Ipespanienue
OIHOTO BHJIA MEXAaHMYECKOM DHEPrUM B JpYrol. 3aKOH COXPAHEHUS DHEPIUHU
B MEXaHUKE.

Jlemoncmpayuu
[IpuMepsl NPOCTHIX MEXAHU3MOB.
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Jlabopamopmvie pabomwi u onwvimol

Onpenenenne pabOThl CUJIBI TPEHUS MPU PABHOMEPHOM JIBUKEHUU Tela
I10 TOPU30HTAIILHON TTOBEPXHOCTH.

HccnenoBanue ycioBui paBHOBECHS phlyara.

Nsmepenne KII/] HakIIOHHOM IIOCKOCTH.

N3yuenune 3ak0HA COXpPAHEHUS] MEXaHUYECKOU YHEPTIUU.

8 KVIACC

TemioBbie ABJICHUSA

OCHOBHBIE TOJIOKEHUS MOJIEKYJISIPHO-KMHETUYECKOW TEOPUU CTPOEHUS BELIECTBA.
Macca u pazmepbl aTOMOB ¥ MOJIEKYJI. OIBITHI, MOATBEPKAAIOLINE OCHOBHBIE MOJI0KEHUS
MOJIEKYJISIPHO-KMHETUYECKOU TEOPHH.

Mopnenn TBepaoro, KMJAKONO M Ta3000pa3HOro  COCTOSHUM  BEIECTBA.
Kpucraiuimueckue u amopdusie Tena. OObsSCHEHHME CBOWCTB TIa30B, KUIKOCTEH
M TBEPABIX TEJI HA OCHOBE IIOJIOKEHUW MOJEKYIAPHO-KHHETUYECKOM TEOPHHU.
CMaunBaHMe U KaWJUIIPHBIE SBJIEHUS. TerIoBoe paclIupEeHne U CKaTHE.

Temneparypa. CBsi3b TEMIEPATYPbl CO CKOPOCTHIO TEIJIOBOIO JBMXKEHHSI YACTHUL.
Buytpennsisi sHeprua. CrnocoObl M3MEHEHHs BHYTPEHHEW SHEpPruM: Teruionepeaaya
U CcoBeplieHHe paboTbl. Buabl Temonepenayu: TEMIONPOBOIHOCTb, KOHBEKIIHS,
U3JIy4CHUE.

KomuuectBO TemiaoTel. VYjenbHas TEIUIOEMKOCTh BelIeCTBa. 1ermiooOMeH
U TEIJIOBOE paBHOBECHE. Y paBHEHME TEIUIOBOro OajnaHca. [lnaBneHue u oTBepaeBaHue
KPUCTANIMYECKUX BEIIECTB. YenbHas Temiora IuiaBieHus. llapooOpa3zoBanue
u koHzaeHcauus. MHcnapenuwe. Kunenwe. VYpaenbHas Temaora napooOpa3oBaHU.
3aBUCUMOCTb TEMIIEPATYPHI KUTIEHUS OT aTMOC(HEPHOTO JTABJICHUS.

BrnaxnocTes BO3ayXa.

DHeprus TOIJIMBA. Y AeNIbHAS TEIUIOTa CrOPAHUSL.

[Tpunuumns! pabotel TemnoBsix Asurareneit KI1J[ remnosoro neurarens. TennoBbie
JIBUTATENM U 3aIUTa OKPYKAKOLIEH CPEIBL.

3aKOH COXpaHEHHsI U MPEBPAIICHHS YHEPIrUU B TEIJIOBBIX MPOIIECCaX.

Jlemoncmpayuu
Hab6nronerne OpoyHOBCKOTO TBHKCHHSI.
Ha6monenune nuddysun.
Hab6mronenue siBneHnii cMauMBaHUs U KaWJUIAPHBIX SIBJICHUH.
Hab6mroienre TemioBoro paciumpeHust Tel.
N3menenue naBieHus ra3a mpu U3BMEHEHUH 00beMa U HarpeBaHUH WIIH OXJIKICHUH.
[TpaBuna usmepeHus TemMnepaTrypsl.
Buasl Termonepenaym.
OxmaxaeHue mpy COBEPIICHUN PabOTHI.
HarpeBanue npu coBepiiieHUH paOOThl BHEIITHUMH CHUJIAMHU.
CpaBHEHHUE TEIJIOEMKOCTEH pa3IMYHbIX BEIIECTB.
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Habmronenue kunenus.
Hab6mroieHrie mocTossHCTBA TEMIEPATYPhI MPU TJIABJICHUH.
Moienu TEIIOBBIX IBUTATEIEH.

Jlabopamophvie pabomwi u onvimuol

OnBITH IO OOHAPYKCHUIO JEHCTBUS CHUJT MOJIEKYJIIPHOTO TTPUTSKCHHUS.

OMBITH IO BRIPAIIMBAHUIO KPUCTAJIIOB MIOBAPESHHOM COJTM WIIHA caxapa.

OnBITEI IO HAOIOACHUIO TETUIOBOTO PACHIUPEHHS Ta30B, KHUIKOCTCH W TBEPABIX
Te.

OmnpeneneHue TaBiIeHUs BO3AyXa B OAJIJIOHE HITIPHIIA.

OnBITH, JAEMOHCTPUPYIOIINE 3aBUCUMOCTH JABJIICHHS BO3AyXa OT €ro odobhema
Y HArPEBaHUSI WM OXJIAKICHUS.

[IpoBepka THUIOTE3bl JIMHEHHOW 3aBHCHUMOCTH [JIMHBI CTOJIOMKA >KHIIKOCTH
B TEPMOMETPUIECKON TPYOKE OT TEMIIEPaTypHl.

Habmonenne n3MeHeHus: BHYTpEHHEH YHEPTUH Tella B pe3yibTaTe TeIIoNepeIadn
¥ paOOThI BHEIITHUX CHIL.

HccnenoBanue siBIeHHsI TETUIOOOMEHA TMPU CMEUIMBAHUM XOJIOMHOW W TOpsuei
BOJIBI.

OmnpeneneHue KOMMYECTBA TEIJIOTHI, IMOJYYEHHOTO BOJOW MPH TEIIO0OMEHE
C HArpeThIM METAJUTMYECKUM ITUITHHIPOM.

OmnpeneneHue yaeapHON TEINIOEMKOCTH BEIIECTBA.

HccnenoBanue npoiiecca UCTIapeHUS.

OmnpeneneHre OTHOCUTEIHHON BIAXKHOCTH BO3AyXa.

OmnpeneneHue yaeabHOM TEIUIOTHI TUTABJICHUS JIbJIA.

DJIeKTPpUYECKHEe U MATHUTHBIE SIBJICHUA

OnekTpuzanus Ten. J[Ba poma dsieKTpuuecKux 3apsiaoB.  BzaumopeiicTBue
3apsuKEHHBIX Tell. 3aKkoH KylioHa (3aBUCMMOCTb CHJIbI B3aUMOZEHCTBUS 3apsKEHHBIX TEJ
OT BEJIMYMHBI 3apSI0B U PACCTOSTHUS MEKY TEJIaMu).

Onextpuyeckoe mnoje. HanpspkeHHOCTh  3nekTpudeckoro mods.  [IpuHiun
CYINEPHO3UIIMHU IJIEKTPUUECKUX MOJeH (Ha KaueCTBEHHOM YPOBHE).

Hocurenun »snexkTpuueckux 3apsaoB. ODJIEMEHTApPHBIM JJIEKTPUUYECKHN  3apsl.
Crpoenue aroma. [IpOBOIHUKH M THUAJIEKTPUKU. 3aKOH COXPAHEHHUS AJIEKTPUYECKOTrO
3apsja.

DJIEKTPUUYECKUN TOK. Y CIIOBUSI CYIIECTBOBAHUSA AJIEKTPUUECKOr0 TOKA. McTouHNKH
MOCTOSSHHOTO TOKa. JIeMCTBUS 3JEKTPUUECKOrO0 TOKa (TEIJIOBOE, XUMHUYECKOE,
MAarHuTHOE). DJIEKTPUUECKUN TOK B JKUJKOCTAX U razax.

Onektpruueckas uemnb. Cuiia Toka. DNeKTpudeckoe HanpspkeHue. COnpOTHBIICHHE
IIPOBOJHMKA. Y IE€IbHOE CONPOTUBIIEHWE BemecTBa. 3akoH Oma Uil ydacTKa LEIu.
IlocnenoBarenbHOE U APAILICIBHOE COEUHEHNUE IIPOBOJHUKOB.

PaboTa u MOIITHOCTB JIEKTPUYECKOTO TOKA. 3akoH J[>koymns—JIenia. Dnekrpudeckue
LENU U MOTPEOUTENN 3JIEKTPUUECKOM 3Heprun B ObITy. KOpoTKOe 3aMbIKaHUE.

10
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IlocTossHHBIE MarHuThl. B3amMoaelcTBHE IIOCTOSHHBIX MarduToB. MarouTHOE
noje. MaruuTHoe noje 3eMJIM U €ro 3HaYeHHE JUIs KU3HU Ha 3emie. OneIT Dpcrena.
MarsnutHoe 10J€e 3JIEKTPUUECKOro TOKa. [IpuMEeHEeHHEe 3JIEKTPOMAarHUTOB B TEXHHKE.
JleiicTBUE MarHUTHOTO TOJISl HA MPOBOJHUK C TOKOM. DJICKTPOJIBUTATENIb MOCTOSIHHOTO
TokKa. Hcmosb3oBaHue ~— JJIEKTPOABUTATENEM B TEXHUYECKUX  YCTPOMCTBAX
Y Ha TPAHCIIOPTE.

Onbitel Dapanes. SBneHune >1EKTpOMAarHUTHOM WHAYKUMHU. [IpaBuiio JleHma.
Onektporeneparop. CrnocoObl MOMYdeHUST JICKTPUUECKON SHEPruu. DJIEKTPOCTAHIINHU
Ha BO30OHOBJISIEMBIX UCTOYHUKAX YHEPTUU.

Jlemoncmpayuu
DJeKTpU3alus Tell.
JIBa poza dIEKTPUUECKUX 3aPSAI0B U B3aUMOJICHCTBUE 3aPSIKEHHBIX TEJ.
Y CTPOMCTBO U IEMCTBUE JIEKTPOCKOIIA.
DIIEKTPOCTATUYECKAs NHIYKIIHS.
3aKOH COXpaHEHUS AJIEKTPUUECKUX 3apsia0B.
[IpOBOJTHUKY W TUSTIEKTPUKH.
MopnenpoBaHue CUIOBBIX JUHUN JJIEKTPAUUECKOTO MOJIS.
HcTouHMKM TOCTOSSHHOTO TOKA.
JIelCcTBUSA DIEKTPUYECKOTO TOKA.
DIIEKTPUYECKUN TOK B KUIKOCTH.
["a30BbIl pa3psia.
N3mepenue cuiibl ToKa aMmIepMeTpoM.
N3mepenne 31eKTpuiecKoro HanpsiKEHNUs1 BOJbTMETPOM.
Peocrar u MarasuH conpoTHUBIICHUM.
BzaumopnericTBre TOCTOSIHHBIX MAarHUTOB.
MoaenvpoBaHue HEBO3MOKHOCTH Pa3AeiIeHHUs TTOJKOCOB MAarHuTa.
MopaenrpoBaHuE MarHUTHBIX MOJIEW MOCTOSTHHBIX MAarHUTOB.
OmneiT Opcrena.
MaruuTtHoe nosie Toka. DJIEeKTPOMarHur.
JlelicTBHE MAarHUTHOTO TOJIS1 HA TPOBOJHUK C TOKOM.
DIIEKTPOABUTATEIb MIOCTOSSHHOT'O TOKA.
HccnenoBanue sIBIEHUS 3JIEKTPOMATHUTHOW UHIAYKIUU.
OnbiTel @apajes.
3aBUCUMOCTb HallpaBJICHUSI UHAYKIIMOHHOTO TOKA OT YCJIOBUHM €ro BOSHUKHOBEHUS.
DJIEKTPOreHEPATOP MOCTOSHHOTO TOKA.

Jlabopamopuvie pabomwi u onvimol
OnbITHI 110 HAOIOIEHUIO YIICKTPU3AIIUN TE HHAYKIIUEH U PU CONPUKOCHOBEHUHU.
HccnenoBanue neicTBUS SIEKTPUYECKOTO TOJIST HA TPOBOJHUKH U TUDJICKTPHUKHU.
COopka u mpoBepKa padOThI TEKTPUIESCKON IIETTH MTOCTOSTHHOTO TOKA.
H3mepeHne 1 peryarpoBaHue CUJIbI TOKA.

11
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N3mepenue u peryampoBaHue HANPSHKCHUSI.

HccnenoBanne  3aBUCUMOCTM  CHJIBI  TOKa, MAYIIETO  4€pe3  PE3UCTOp,
OT CONIPOTUBJIEHUS PE3UCTOPA U HAIPSHKEHUS HA PE3UCTOPE.

OnbIThI, JEMOHCTPUPYIOLIME 3aBUCUMOCTh JJIEKTPUYECKOrO COMPOTUBIICHUS
MIPOBOJIHUKA OT €T0 JJIMHBI, IUIOAA1 MTONEPEUHOr0 CEYEHUs U MaTepHaa.

[TpoBepka mpaBuia CIOKEHUSI HANPSHKEHUN MPU MOCIEAOBATEILHOM COSIUHEHUN
JIBYX pPE€3UCTOPOB.

[TpoBepka nmpaBuia AJisi CUIIbI TOKA MPU MapaIeIbHOM COCIMHEHUU PE3UCTOPOB.

Onpenenenue paboThl AEKTPUUECKOT0 TOKA, UAYIIETO Yepe3 pe3UCTOP.

Ornpenenenne MOIIHOCTH 3JIEKTPUUYECKOTO TOKA, BBIIECIIIEMON HA PE3UCTOPE.

HccnenoBanne 3aBUCMMOCTH  CHJIbI  TOKa, MAYIIETO 4Yepe3  JIAMIIOUKY,
OT HANPSKEHUS HA HEW.

Onpenenenne KII/ narpeBarensi.

HccnenoBanre MarHUTHOTO B3aMMOAEHCTBUS TOCTOSIHHBIX MAarHUTOB.

N3ydeHne MarHWTHOTO TOJS TIOCTOSHHBIX MAarHUTOB MPH WX OOBEIUHEHUHU
U pa3JeiIcHUMN.

UccnenoBanue neicTBUS SJIEKTPUUECKOTO TOKA HA MAarHUTHYIO CTPEJKY.

OnbIThI, JEMOHCTPUPYIONIUME 3aBUCUMOCTh CHJIbI B3aUMOJCUCTBUS KaTYIIKU
C TOKOM ¥ MarHuTa OT CUJIbl TOKA M HAIIPABJICHUS TOKA B KaTYIIKE.

N3yuyenne necTBUS MarHUTHOTO TOJISI HA TIPOBOJHUK C TOKOM.

KoHcTpynpoBanue u uzyuenue padoThl 3JIEKTPOABUTATETIS.

Nsmepenne KII/I anmekTpoaBuraTeibHON yCTaHOBKHU.

OnBITHI IO UCCIAEAOBAHUIO SBJIECHUS 3JIEKTPOMAarHUTHON MHIYKLIMU: HCCIIETIOBAHNE
W3MEHEHUM 3HaYCHMS U HaIlpaBJICHUS UHAYKIIMOHHOTO TOKaA.

9 KITIACC

Mexanuyeckue siBJIeHUSA

Mexanuueckoe  JBWKEeHHE. MarepuaibHass  Touka. Cucrema — orcyera.
OTHOCUTENBPHOCTh ~ MEXAHUYECKOI'O  JBWKEHHUS. PaBHOMEpHOE MPSIMOJIMHENHOE
nBrkeHue. HepaBHOMepHOEe NpsMoOIuHEHHOe JBMKeHHEe. CpenHssi M MIHOBEHHas
CKOPOCTb TEJIA P HEPABHOMEPHOM JIBUKECHHUH.

VYckopenue. PaBHOoyckopeHHOE TIpsiMolinHelHOe ABuxkeHue. CBoOOIHOE TMajieHuE.
OmnbiTel ["anunes.

PaBHOMepHOE nBHKEHUME 10 OKpykHOcTU. llepuog um wyactora oOpaieHus.
JIuHenHas u yriaoBasi CKOpOCTH. LIeHTpocTpeMUTENIbHOE YCKOPEH HE.

IlepBeiii 3axkoH Hprotona. Bropoir 3axkoH Hserorona. Tperuit 3akoH Hprorona.
[IpuHOMN CynEepnoO3ULINU CUJL.

Cuna ynpyroctu. 3akoH ['yka. Cuiia TpeHuUs: CWiia TPEHUS CKOJIbXKEHUS, CUJia
TPEHUS MOKOSI, IPYTUE BUABI TPEHHUSL.

Cuia TSKECTH U 3aKOH BCEMHUPHOIO TSATOTEHUSA. Y CKOPEHUE CBOOOHOrO MaJeHUsI.
JIBrxenne miaHer Bokpyr Connpa. IlepBas kocmuyeckas ckopoctb. HeBecomocTb
U TIEPETPY3KHU.

12
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PaBHOBecue MarepuaibHOM TOUKM. AOCOMIOTHO TBepAoe Teno. PaBHOBecue
TBEPAOTrO TeJla C 3aKPEIUICHHON OCBIO BpalleHuss. MOMeHT cwibl. LIeHTp TsxecTH.

Nmnynece tema. M3menenume wnmmynbca. Mmiynbe cuilbl. 3aKOH COXPAaHEHMS
UMITyJIbca. PEakTUBHOE IBUKEHHUE.

Mexanunueckasi paboTa U MOLIHOCTh. PaboTa cuil TSHKECTH, YIPYrOCTH, TPEHUS.
Cas13b 3Hepruu u padothl. [loTeHManbHas SHeprus Tena, NOJHATOr0 HaJl IOBEPXHOCTHIO
3emun. lloTeHnmanbHas >Heprus cxato npyxuHbl. Kunernueckas sHeprus. Teopema
O KHHETHUYECKON YHEPTUH. 3aKOH COXPAHEHUS MEXAHUYECKON IHEPTIUH.

Jlemoncmpayuu

HabGmronenne MexXaHWYecKoro JBIDKCHHSI Tela OTHOCHUTEIBHO Ppa3HBIX Tel
OTCUeTA.

CpaBHeHUE MyTel U TPACKTOPUHM JIBUKEHUS OJTHOTO M TOTO € Tela OTHOCUTEIBHO
Pa3HBIX TEJ OTCUETA.

N3mepenne cKopoCcTH U YCKOPEHUS MPSIMOJIMHEUHOTO JIBUKCHHUS.

HccnenoBanne npu3HakoB PAaBHOYCKOPEHHOTO JIBUKCHUS.

Habmronenue nBr>xeHus Tela Mo OKPYKHOCTH.

HabGmonenne MexaHWMYECKUX SIBIIGHUW, MPOUCXOASIIMX B CHCTEME OTCYeTa
«Tenexka» Mpu ee paBHOMEPHOM M YCKOPEHHOM JBM)KCHUHM OTHOCUTEIHHO KaOWHETa
bu3nKu.

3aBUCHUMOCTh YCKOPEHHSI TeJla OT MacChl TeJla U IEUCTBYIOIIEH HA HETO CHJIBI.

Habmronenne paBeHCcTBa CUJT TPU B3aUMOJICHCTBUU TEIL.

H3meHenue Beca Teia npu yCKOPEHHOM JBHXKEHUH.

[Iepenaua umiysnbca nOpu B3aUMOJIEUCTBUM TEIL.

[IpeobOpazoBaHus IHEPTUU MPU B3aUMOICHCTBUU TEI.

CoxpaHeHue UMITYJIbCA TIPU HEYIIPYTOM B3aUMOJCHCTBUH.

CoxpaHeHue UMITyJIbca MPU a0COOTHO YIPYTOM B3aUMOJICHCTBUU.

Habmronenune peakTMBHOTO IBMYKSHHUSL.

CoxpaHeHre MEXaHUYECKOM PHEPruu IPHU CBOOOTHOM MaJCHUH.

CoxpaHeHrnEe MEXaHWYECKOM HSHEPruy IMpU [BWKEHUHU Tela MOJ JACHUCTBUEM

MPYXUHBI.

Jlabopamopmvie pabomvi u onwvimol

KoncTpynpoBanue Tpakta i pa3roHa U JajdbHEUIIEro paBHOMEPHOTO JABUKCHHS
[IapUKa WA TEIEKKH.

OnpeneneHue CpelHE CKOPOCTH CKOJIBKEHHsSI OpycKa WIM JIBMXKEHHS IIapuKa
10 HAKJIOHHOM IIJIOCKOCTH.

OmnpeneneHue yCKOpeHHs Tena MpH paBHOYCKOPEHHOM ABMXKEHUU 1O HAKJIOHHOM
IUIOCKOCTH.

HccnenoBanue 3aBUCUMOCTH TTYTH OT BPEMEHH TIPH PAaBHOYCKOPEHHOM JIBHKCHHUH
0e3 Ha4aJIbHON CKOPOCTH.

13
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[IpoBepka THUIOTE3BI: €CIW TPHU PABHOYCKOPEHHOM JIBIDKCHHH 0€3 HadalbHOU
CKOPOCTH MYTH OTHOCSITCS KaK PsiJl HEYETHBIX YUCEII, TO COOTBETCTBYIOIINE MPOMEXKYTKH
BPEMEHU OJINHAKOBBHI.

HccnenoBanne 3aBHCUMOCTH CHJIBI TPEHUS CKONBXKECHHS OT CHJIBI HOPMAaJIbHOTO
JIaBJICHUSI.

Omnpenenenune K03GHUIIUEHTA TPEHUS CKOTBKCHHUS.

OmnpeneneHue >KECTKOCTH MPY>KUHBI.

OnpeneneHue pabOTHI CWJIBI TPEHUS TPU PABHOMEPHOM JIBHKCHUHM Tena
M0 TOPU30HTATILHOW MOBEPXHOCTH.

Omnpenenenue pabOTHl CUJIBI YIIPYTOCTH MPH TOABEME Tpy3a C HCMOIB30BAHUEM
HETOJIBMKHOTO U TIOJIBUKHOTO OJIOKOB.

W3yueHune 3akoHA COXPaHEHUST YHEPTHH.

Mexannveckne Ko0Jje0aHUs U BOJTHBI

Konebarensnoe namxeHue. OCHOBHBIC XapaKTEPUCTHKU KOJEOAHWI: TEPHO/I,
4acToTa, aMIUIMTyaa. MaremMaTudeckuil W TNpY>KUHHbIM MasaTHUKU. [IpeBpaieHue
HHEPTUU MPH KOJIEOATEIILHOM JIBUYKEHUU.

3aryxaroniue kosneOanusa. BeiHy)aeHHbIe KoyeOaHus. Pezonanc. MexaHuueckue
BOJIHBL. CBOMCTBA MEXaHMYECKUX BOJIH. [Ipo/ionbHBIE M MOINEepeyHble BOJHBI. JlnnHa
BOJIHBI U CKOPOCTh €€ paclnpocTpaHeHUs. MexaHWuyecKue BOJHBI B TBEPJOM Tele,
CEHCMUYECKUE BOJIHBL.

3ByK. 'poMKOCTB 3ByKa U BbicOTa TOHA. OTpakeHue 3Byka. MHbpa3Byk U yIbTpa3ByK.

Jlemoncmpayuu
HaOmonenue konebanuii Tes moJ AEMCTBUEM CHITBI TSDKECTH M CHITBI YIIPYTOCTH.
Habmronenue konebanuil rpy3a Ha HUTU U Ha TIPY>KUHE.
HaGnronenue BoIHYXACHHBIX KOJI€OaHUN U pe30HaHca.
PacnipoctpaneHue npooJibHbIX U MONEPEYHbBIX BOJIH (Ha MOJIENH ).
HaOnroeHue 3aBUCMMOCTH BBICOTBI 3ByKa OT YaCTOTBHI.
AKycTHYECKHI pe30HaHC.

Jlabopamopuvie pabomvbl u onvimol

OmnpeneneHue 4acTOThl U MEepro/ia KoJeOaHU MaTeMaTHYeCKOro MasiTHUKA.

OmnpeneneHue 4acTOThI U MEpUOIa KOJIEOAHUHN MPY>KMHHOTO MasiTHUKA

HccnenoBanue 3aBUCUMOCTH IEepUOAA KOJEOAHUN TOABEIIEHHOTO K HUTU Tpy3a
OT JUIMHBI HUTHU.

HccnenoBanue 3aBUCHUMOCTH IE€pUOJA KOJEOAHW TMPYKMHHOTO MAasTHHKA
OT Macchl rpysa.

[TpoBepka HE3aBUCUMOCTH TiepuoAa KojebaHuW rpys3a, MOJBEIIEHHOIO K HUTH,
OT Macchl rpysa.

OnbIThI, JEMOHCTPUPYIOIINE 3aBUCHUMOCTh NEpUoAa KOJeOaHUM MNpyKUHHOTO
MasTHHKA OT MACChI IPy3a U JKECTKOCTH MPYKUHBI.

N3mepenue yckopeHusi CBOOOHOTO MMaICHHUS.

14
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JIEKTPOMATHUTHOE 110JI€ M 3JIeKTPOMATrHUTHBIE BOJTHBI

DJIEKTPOMAarHuTHOE oJe. DJIEKTPOMATrHUTHBIE BOJIHBI. CaoiicTBa
JNEKTpOMarHuTHbIX  BOiH. Illkama 3siekTpoMarHuTHBIX BOJH. Mcnosnb3oBaHue
JJIEKTPOMArHUTHBIX BOJIH JJI1 COTOBOU CBS3H.

DnexkTpoMarHuTHas npupojaa ceera. CKopocTs cBeTa. BoHOBBIE CBOMCTBA CBETA.

Jlemoncmpayuu
CBOIICTBa DIEKTPOMArHUTHBIX BOJIH.
BoaHoOBBIE CBONCTBaA CBETA.

Jlabopamophsie pabomwi u onwvimol
N3ydyeHue CBOMCTB 3JIEKTPOMArHUTHBIX BOJIH C TOMOIIBIO MOOUIIBHOTO TenedoHa.

CBeToBbBIC SIBJICHUA

JlyueBasg mopens cBera. Mcrounuku cpeta. [IpssMonuHeHOE pacmpoCTpaHEHUE
ceera. 3armeHus Comnua u Jlywel. Otpaxkenue cBera. Ilimockoe 3epkaiio. 3akoH
OTpa)KEHHMSI CBETA.

[Ipenomnenne cBeta. 3akoH mOpenomieHus cBera. [lomHoe BHYTpeHHee
OTpaxkeHHe cBeTa. VCnoib30BAHUE IMOJHOTO BHYTPEHHETO OTPAXEHUSI B ONTHYECKUX
CBETOBOJIAX.

Jlunza. Xox mydeit B nmuH3e. OnTtudueckas cucrema ¢oToarnmapara, MUKPOCKOIa
U Teneckorna. ['1a3 kak onTudeckas cucreMa. bau3opykocTs U 1aabHO30PKOCTb.

Paznoxenue 6enoro ceera B cnekTp. OnbiTel HetoToHA. Cl0XKEHNE CTIEKTPaIbHbBIX
uBeToB. Jlucnepcus cpera.

Jlemoncmpayuu
[IpsamonuHerHoe pacnpoCTPaHEHHUE CBETA.
OtpaxxeHue cBera.
[Tonydyenue n3o00paxxeHUI B MIIOCKOM, BOTHYTOM U BBIMYKJIOM 3€pKaJlax.
[Ipenomnenue cpera.
Onruuecknii CBETOBO/I.
Xon nydeii B coOMparolei JuH3e.
XO0J Tyder B pacCEUBAIOIIEH JIMH3E.
[Tomyuenue n300paskeHU C TOMOIBIO JTUH3.
[Ipunnun geiictBus poTtoanmapaTa, MUKPOCKOIA U TEJIECKOIIA.
Mopenb rinasa.
Pa3noxxenue Oenoro cBera B CIEKTP.
[Tonydenue O6enoro cBeTa Mpu CIOKEHUH CBETA Pa3HBIX IIBETOB.

Jlabopamopuvie pabomwi u onwvimol
HccrnenoBanne 3aBUCHMOCTH yTJia OTPaXKEHUS CBETOBOTO Jy4ya OT yriia MmajeHusl.
N3ydenue xapakTepucTuk n300pakeHus IMpeIMeTa B INIOCKOM 3epKalie.
HccnenoBanue 3aBUCUMOCTH YTJIa MPEIOMIICHUS CBETOBOTO JIyda OT yIJia IMaJICHUs
Ha TPAHUIIE «BO3IYX—CTEKIIO».
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[Tonmydenne n300pakeHU# C TOMOIIBIO COOMPAIOIIEH JTHMH3BI.

Omnpenenenre GOKYCHOTO PACCTOSHUS M ONTHYECKON CHITBI COOMPATOIICH JINH 3.

OMnBITHI TIO PA3TI0KEHHUIO OEJIOTO CBETa B CIIEKTP.

OnBITH O BOCTIPUATHIO I[BETA MPEIMETOB NMPH MX HAOIIOJICHUN Yepe3 IBETOBBIC
(UIIBTPBL.

KBanTOBBIC SIBJICHUS

Oneitel  Pezepdopna u mmanerapHas mojenb aroma. Moaens aroma bopa.
Hcnyckanue u nornomnieHue cseta atToMoM. KBaHThl. JIMHeEWYaTble CEKTPHI.

PanuoaktuBHOCTh. Asbda-, 6eTa- u ramma-uznydeHus. CTpoeHre aTOMHOTO sIpa.
Hyxnonnas moznens aroMHoro sapa. M3oronsl. PannoaktuBubie npespamienus. [lepuon
II0JIypacIaga aTOMHBIX SIED.

S nepHble peakiuu. 3aKOHBI COXPaHEHUS 3apsI0BOI0 U MaCCOBOI'0 YHCEI. DHEPrus
CBs3M aTOMHBIX sfep. CBs3p maccsl M 3Hepruu. Peakiuu cuHTE3a M ACIEHUS SAEp.
Hctounuku 3Heprun CoiHIa U 3BE3]1.

Anepnas odHepreruka. JIeMCTBHS PpaJMOAKTUBHBIX H3JIY4EHHW HA IKUBBIC
OpPTaHHU3MBI.

Jlemoncmpayuu
CreKTpbl U31y4eHUs U MOTJIOIECHHUS.
CnekTpsl pa3IM4HBIX T'a30B.
CnekTp Bogopoza.
HaGmnronenue TpekoB B kamepe BusbcoHa.
Pabota cueTunka HOHUZUPYIOMIMX U3TYICHH.
Perucrpanus nznydeHus: IpUPOIHBIX MUHEPATIOB U MTPOYKTOB.

Jlabopamophvie pabomwi u onwvimol

HaOmoieHue CITonTHbIX M IMHEHYAThIX CIICKTPOB U3TydEHUSI.

HccnenoBaHne TPEKOB: M3MEPEHHWE DHEPTHM YaCTUIBI [0 TOPMO3HOMY IIYTH
(mo gororpadusm).

N3mepenne paanoakTHBHOTO (poHa.

IToBTOPUTEIBLHO-0000IAO U MOTYJIb

[ToBTOpUTETHLHO-0000IIAIONTUH MOAYIh MPEIHA3HAYCH MJIsI CHUCTEMAaTHU3aIliu
U 0000IIEHUS] TIPEAMETHOIO COJEPXKAHUS W OIbITa JEATCIbHOCTH, MPUOOPETEHHOIO
IpyH HM3Y4CHUH BCEro Kypca (U3UKH, a TakkKe I IOJATOTOBKH K OCHOBHOMY
roCyJAapCTBEHHOMY 2K3aMeHY 110 (hU3UKE 11 00 yJaroIIuXcsl, BRIOPaBIINX ATOT y4eOHbIN
npeaMer.

[Ipn wm3ydeHUH JAHHOTO MOAYJS PEATU3YIOTCS U CHUCTEMAaTHU3UPYIOTCS BUJIBI
NeATeIbHOCTA, Ha OCHOBE KOTOPBIX OOCCIEYMBACTCS JOCTHDKCHHE ITPEAMETHBIX
U METalmpelIMETHBIX  IUIAHUPYEMBIX  pe3yldbTaToB  OOydeHws, ¢opMuUpyercs
€CTECTBEHHO-HAy4YHass TPaMOTHOCTb: OCBOCHHE HAYYHBIX METOJIOB MCCJIEAOBAHUS
SIBJICHUU MPUPOJBI U TEXHUKH, OBJIAJICHUE YMEHUAMU OOBSICHITH (PU3NUECKUE SIBJICHUS,
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IIPUMEHSIS TOJNYyYEHHBIC 3HAHMWSA, peIaTh 3aJadyd, B TOM YHCIE KAadeCTBEHHBIE
Y DKCIIEPUMEHTAJIbHBIE.

IIprHIMINATBHO IEATEIBHOCTHBIA XapaKTep JaHHOIO MOAYJIA PEaIu3yercs 3a CUeT
TOT'0, YTO 00 YUaIOIIUECS BBITOIHSAIOT 3a/1aHNUs1, B KOTOPBIX UM IpEAJIaraercs:

Ha OCHOBE MOJYYEHHBIX 3HAHUU Pacrno3HaBaTh U HAYYHO OOBSICHATH (PU3HUYECKHE
SBJICHUS B OKPYKAIOILIEW NPUPOJE U TOBCEIHEBHON KU3HU;

UCIOJIb30BaTh HAYYHbIE METOJIbI HCCIIEAOBAaHUS (PU3HUECKUX SIBJIICHUI, B TOM YHUCIIE
JUIsl IPOBEPKU TUIIOTE3 U MOJY4YEHHS] TEOPETUUECKUX BBIBOOB;

OOBSICHATH Hay4YHbIE OCHOBBI HauOojiee BaKHBIX JIOCTHKEHUN COBPEMEHHBIX
TEXHOJIOTUM, HaIllpUMeEp, IPAKTHUYECKOTrO MCIIOIb30BAHUSA Pa3JIMYHBIX HMCTOYHHUKOB
DHEPIMM HA OCHOBE 3aKOHA IIPEBPAIECHHsS M COXPAaHEHMS BCEX M3BECTHBIX BHJIOB
DHEPIUN.

Kaxnmasg u3 TeM HaHHOrO MOAYJIA BKJIHOYAECT dKCIEPUMEHTAIBHOE HCCIIEA0BAHUE
obobmiaromero xapakrepa. Moaynp 3aBepliaeTcs HPOBEACHUEM JIHAarHOCTUYECKON
Y OLIEHOYHOM paboThI 32 KypC OCHOBHOT'O OOIIETO 00pa30BaHusl.
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INJIAHUPYEMBIE PE3YJIBTATBI OCBOEHUSA ITPOI'PAMMBI 110 ®PU3UKE
HA YPOBHE OCHOBHOI'O OBHIEI'O OBPA3OBAHUA

N3ydyenune ¢usmkn Ha ypOBHE OCHOBHOIO OOIIEro 0OOpa30BaHUsl HAMPABIEHO
Ha JOCTI)KCHHE JMYHOCTHBIX, METANpeAMETHBIX M TPEAMETHBIX 00pa30oBaTElbHBIX
pE3yIbTaTOB.

JIMUHOCTHBIE PE3YJIBTATbBI

B pesynpraTe u3ydeHus (GuU3MKM Ha YPOBHE OCHOBHOI'O OOIIET0 0Opa3oBaHUS
y oOyuaromerocst 0yayt chopMUpPOBaHbI CIEAYIONINE JIMYHOCTHBIC PE3YIbTaThl B YACTH:

1) mnaTpuoTHYECKOr0 BOCIIMTAHUSI:

IIPOSIBJIEHUE HMHTEpPECa K HCTOPUH U COBPEMEHHOMY COCTOSIHMIO POCCHUHCKOU
($u3nyecKoil HayKHu;

LIEHHOCTHOE OTHOILIEHUE K JOCTHKEHUSIM POCCUNCKUX yUEHBIX-(DU3HKOB;

2) rpaIaHCKOr0 M TYXOBHO-HPABCTBEHHOI 0 BOCTIMTAHUSA:

TOTOBHOCTh K AaKTHBHOMY YYacCTHIO B OOCYXICHHH OOIIECTBEHHO-3HAYMMBIX
U DITHUYCCKUX MPOOJIEM, CBS3aHHBIX C MPAKTUYCCKAM TPUMEHEHUEM OCTHIKCHHM
busuKy;

OCO3HAHHE BAXKHOCTU MOPAIbHO-3THUECKUX MPUHITUIIOB B JESTEIHLHOCTH YUEHOTO;

3)3cTeTHYEeCKOro BOCIIUTAHUS
BOCHpI/ISITI/Ie ACTCTHUUYCCKHUX KadCCTB (1)H3H‘I€CKOI>1 HaYKI/IZ cc FapMOHI/I‘IHOFO
HOCTpOCHI/ISI, CTpOFOCTI/I, TOYHOCTH, JJAKOHHUYHOCTH,

4) IEHHOCTH HAYYHOT' O O3HAHHUS:

OCO3HAHUE IEHHOCTH (PU3NYECKOM HAYKH KaK MOIIHOIO MHCTPYMEHTa MO3HaHUs
MUPa, OCHOBBI Pa3BUTHUS TEXHOJIOTUH, BaKHEHMIIENH COCTABISAIONIEN KYIbTYpPBI;

pa3sBUTHE HAydyHOM JHOOO3HATEIBHOCTH, HWHTEpeca K HCCIIEAOBATEIbCKOM
NESITENIbHOCTH;

5) dopmupoBaHus KYJIbTYPbI 310POBbSl U SMOIHOHAIBLHOI0 0J1arONMOIyYHS:
OCO3HAaHWE ILEeHHOCTH Oe3omacHoro oOpa3a KH3HM B  COBPEMEHHOM
TEXHOJOTUYECKOM MHUpPE, BaXKHOCTU IMpaBui O€30MACHOI0 MOBEJIEHUS HAa TPaHCIOPTE,
Ha JIOpOrax, ¢ JIEKTPUYECKUM U TEIJIOBBIM 00OPYJOBAaHUEM B JOMAIIIHUX YCJIOBUSX;
c(OPMUPOBAHHOCTh HaBblKa pedaeKkcuu, MpU3HAHUE CBOEro IpaBa Ha OLIMOKY
Y TaKOTO € MpaBa y APyroro 4ejoBeKa;

6) Tpy10BOr0 BOCIIUTAHMS:

AKTUBHOE YYacTHE€ B pEUICHUWU TMPAKTHUYECKUX 3a7ad (B paMKaxXx CEMbH,
o0pa3oBaTeIbHON OpraHU3alliy, HACEICHHOT O MMYHKTA, POJTHOT'0 Kpasi) TEXHOJIOTUYECKON
U COIMAJILHON HAIPaBICHHOCTH, TPEOYIOMIMX B TOM YUCIE U (PU3NIECKUX 3HAHUN;

MHTEPEC K MPAKTHYECKOMY M3y4eHUIO Mpodeccuil, CBI3aHHBIX C (DU3UKOI;
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7) 3K0JIOrH4eCKOro BOCIIUTAHMSA

OpUEHTalMsl Ha MPUMEHEHHE (PU3NUYECKUX 3HAHUW JUIsl pelIeHus 3a1ad B 00JacTH
OKPYXaloIIeH Cpe/ibl, INIAHUPOBAHUS OCTYIIKOB M OLIEHKU UX BO3MOKHBIX ITOCIIEACTBUM
JUISL OKPY?KAFOILIEW Cpenbl;

OCO3HaHUE II100ATLHOr0 XapaKTepa SKOJIOTMUYECKUX MPOOJIeM U MyTel uX pereHus;

8) ananTauuu K M3MEHAIONIUMCS YCITOBUSIM COIUAIBLHON ¥ PUPOJIHOM Cpebl:

NOTPEeOHOCTh BO B3aWMOJACHCTBUU TPH BBITTOJIHCHUH HMCCIICOBAHUI W MPOSKTOB
bu3nUecKol HaNPaBICHHOCTH, OTKPBITOCTh OIBITY U 3HAHUSM JPYTUX;

MOBBIIIIEHUE YPOBHS CBOEH KOMIIETEHTHOCTH Yepe3 MPAKTHIECKYIO JICSTEIbHOCTS;

noTpeOHOCTh B hOPMHUPOBAHNUU HOBBIX 3HAHUH, B TOM YK CIie (JOPMYIIMPOBATH UICH,
MOHSTHS, TUTIOTE3bI O (PU3NIECKUX OOBEKTAX U SIBJICHUSIX;

OocOo3HaHUe ae(PUIUTOB COOCTBEHHBIX 3HAHMA W KOMIIETEHTHOCTEH B 00JacTH
bu3uKy;

TUTAaHUPOBAHNE CBOETO Pa3BUTHS B MPHOOPETEHUN HOBBIX (DM3MUECKHUX 3HAHUM;

CTpEMJICHHE AaHAJM3UPOBAaTh U BBIABIATH B3aMMOCBS3M IPHPOJBI, OOIIECTBa
¥ DKOHOMHKH, B TOM YHCJIE C UCTIOIh30BaHUEM (DU3NICCKUX 3HAHUIA;

OIICHKA CBOWX JICWCTBHUM C YYETOM BIUSHUS Ha OKPYKAIONIYIO CPEAY, BO3MOXKHBIX
ri100aabHBIX MOCICICTBHM.

METAIIPEAMETHBIE PE3YJIBTATDBI

B pesynbraTe u3ydeHuss (u3MKU Ha YPOBHE OCHOBHOI'O OOIIET0 0Opa3oBaHUS
y oOydaromierocsi 0yayr copMupoBaHbl METANPEAMETHBIE PE3YiIbTaThl, BKIIIOYAIOIINE
MO3HABaTEIbHbIE  YHUBEpPCAIbHBIC  y4yeOHBIE  JEHCTBUS,  KOMMYHUKATUBHBIC
YHHUBEPCAJIbHbBIE YUeOHBIE IEHCTBUSA, PETyIITUBHBIC YHUBEPCATbHBIC YICOHBIC ICHCTBHUS.

Ilo3HaBaTe/ibHbIE YHHBEPCAJIbHbIE YUeOHbIE 1eHCTBUSA
ba3oBrblie 1oruyeckue 1eMCTBUA:

BBISIBIIATH U XapaKTEPU30BATh CYIIECTBEHHbIEC TPU3HAKU O0OBEKTOB (SIBICHUI);

yCTaHABIMBaTh  CYIIECTBEHHBI  MpPU3HAK  Kjiaccu(uKaluu,  OCHOBaHUSA
JUTs 00001IEHUSI U CPaBHEHUS;

BBISIBJISATh 3aKOHOMEPHOCTH U IPOTUBOPEUHSI B pacCCMaTpUBAEMBbIX (aKTax, JaHHBIX
Y HaOJIOAEHUSIX, OTHOCAIIUXCSA K (PU3NUECKUM SIBJICHUSM;

BBISIBJISATh TPUYMHHO-CJICACTBEHHBIE CBSI3U NMPU U3YYEHUU (PU3MUECKHUX SIBICHUM
U TIPOLIECCOB, MPOBOAUTH BBIBOJBI C MCIOJIb30BAaHUEM JEAYKTUBHBIX U MHIYKTUBHBIX
YMO3aKIIFOUEHUH, BBIIBUTATh TUTIOTE3bI O B3aUMOCBS3X (PU3MUECKUX BEIUYUH;

CaMOCTOSITEJIbHO BBIOMpPaTh CIMOCOO pelieHus y4dyeOHoW (U3MUecKkor 3amauu
(cpaBHEHHE HECKOJIBKUX BAPHAHTOB PEIICHUS, BEIOOp Hanboliee MOAXOISIIETO C Y4eTOM
CaMOCTOSITETILHO BBIIETICHHBIX KPUTEPUEB).

Bba3oBble ucciaenoBarebCKue 1eCTBHA:
WCIIOJIb30BaTh BOMIPOCHI KaK UCCIEA0BATEIICKUI MHCTPYMEHT MMO3HAHUS;
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MPOBOAUTL IO CAMOCTOSTEIHHO COCTABICHHOMY IUIAHY OIIBIT, HECJIOXHBIH
(bU3UYECKHI IKCTIEPUMEHT, HEOOJIbIIIOE UCCE0OBaHUE (PU3NUECKOTO SIBJICHUS;

OILICHMBATh HAa MPUMEHUMOCTD U JIOCTOBEPHOCTH MH(POPMAIIHIO, TIOTYYEHHYIO B X0J1€
WCCJIEIOBAHUS WM HKCTIEPUMEHTA;

CaMOCTOSITETTLHO  (OpMYIUPOBaTh OOOOIIEHWS W BBIBOALI IO pe3yJibTaTaM
MPOBEJICHHOT O HAOJIOICHHSI, OTIbITa, UCCIIEAOBAHMUS;

IIPOrHO3MPOBATh BO3MOXKHOE JalbHEHINIEe pa3BUTHE (U3MUECKUX IPOIECCOB,
a TaKKe BBIABUTATh TIPEIANOJNOKECHHSI 00 WX Pa3BUTHU B HOBBIX YCIIOBHSX
U KOHTEKCTaXx.

Pabora ¢ undgopmanmeii:

NPUMEHSTh pa3MYHble METOAbl, HMHCTPYMEHThl M 3ampoChl TMpPHU TOUCKE
u orbope nHbOPMAIUK WM JaHHBIX C Y4E€TOM MPENJIOKEHHON ydyeOHON (u3mdecKon
3a/a4u;

aHAIM3UPOBATh, CHCTEMATH3UPOBaTh U  HHTEPOPETUPOBATH  HHGPOPMAIIUIO
Pa3IMYHBIX BUAOB U (JOPM IIPEICTABIICHUS,

CaMOCTOATENIFHO BBIOMPATh ONTUMAIbHYIO (OpPMY MpEACTaBICHHUS WHGOpMAIUU
U WUTIOCTPUPOBATH pPEIIacMble 3a/ladll HECJIOKHBIMU CXEMaMH, AHarpaMMaMH, HHON
rpaguKoil ¥ UX KOMOMHAIIUSIMU.

KoMmyHHKaTHMBHbIE YHUBEPCAJbHbIE Y4eOHBIE JeiiCTBUS
Ooumenue:

B X0J€ OO0CyXJeHHs y4eOHOro marepuaina, pe3yJbTaToB JadopaTOpPHBIX padoT
U TIPOEKTOB 3aJaBaTh BOMPOCHI MO CYIIECTBY OOCYXIaeMOW TEMBI M BBICKa3bIBATh
uJeu, HaleJCHHbIE Ha pelIeHHe 3aJadyd U ToJJAepKaHHue OJarokenareIbHOCTH
0OIIIeHMS

COIOCTaBIISITh CBOM CYXKIEHHUS C CYXKICHUAMM JAPYrUX YYaCTHHKOB JHaJIora,
OOHapy)KHUBATh Pa3IMuMe U CXOJICTBO MO3ULINIH;

BBIPAXKaTh CBOIO TOUKY 3PEHHS B YCTHBIX U MUCHbMEHHBIX TEKCTaX;

NyOJMYHO TPEACTaBIATh PE3YJIbTaThl BBIIOJHEHHOTO (DPM3MYECKOrO OIbITa
(9KCTIepUMeHTa, UCCIIeIOBAHNUS, TIPOCKTA).

CoBMecTHaSI 1eSITEJIBHOCTD (COTPYAHUYECTBO):

MMOHUMATh ¥ MCIIOJIh30BaTh MPEUMYIIIECTBA KOMaHAHOW U WHIWBUIYaJTLHON pabOTHI
IIPH PEIICHUH KOHKPETHON (PU3UUECKOMN ITPOOIEMBI;

MPUHUMATh L€ COBMECTHOM NESATEIbHOCTH, OPraHW30BBIBATH JCHUCTBUS IO €€
JOCTHKEHHUIO: paclpeeisaTh POJu, 00CYXIaTh MPOIECCHl U Pe3yiIbTaThl COBMECTHOM
paboThI, 0000IIaTh MHEHHST HECKOJILKUX YEIOBEK;

BBITIOJIHSITH CBOIO YacTh pabOThI, JOCTUTAsl Kau€CTBEHHOTO pe3yibTaTa Mo CBOEMY
HaIPaBJICHUIO U KOOPAUHUPYS CBOU JICUCTBUS C IPYTMMH YWICHAMU KOMaH/IbI;

OIICHMBAaTh KAue€CTBO CBOEro BKJIaJa B OOMIMH MPOAYKT II0 KPUTEPUSIM,
CaMOCTOSITEILHO CHOPMYIUPOBAHHBIM YYACTHUKAMH B3aUMOJICHCTBUSI.
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PerynsiTuBHBI€ YHHMBEpPCAJbHbIE Y4eOHbIE 1eHCTBUA
Camoopranmzanmsi:

BBISBJIATH TIPOOJIEMBI B JKM3HCHHBIX M YYCOHBIX CHTYaIlUsSIX, TpPEOYIOIIIX
TUTSI periieHusT (PU3UIECKUX 3HAHU;

OPUEHTUPOBATHCS B PA3IMYHBIX MTOAXO0aX MPUHATHS PEIICHUH (MHIUBUIYaTbHOE,
MIPUHATUE PEIICHUS B TPYIITIE, IPUHATHE PEIICHUN TPYIITION);

CaMOCTOSITETTLHO COCTaBJIATh AJITOPUTM pelieHusl (PU3NYecKoil 3a1auu Wi TUTaHa
UCCIICIOBAHUS C YYETOM MMEIOIIUXCS PECYPCOB M COOCTBEHHBIX BO3MOXKHOCTEM,
apryMEHTHPOBATH Mpe/iaracMble BAPUAHTHI PEIICHUN;

IPOBOJINTH BHIOOP M OpaTh OTBETCTBEHHOCTD 3a PEIICHUE.

CaMOKOHTPOJIb:

JaBaTh OLICHKY CUTYAIlUU U Mpeiarath MmiaH €€ U3MEHEHUS;

OOBSCHATh TIPUYMHBI JOCTHXKEHUS (HETOCTIKCHUSI) PE3yIbTATOB JEATEIHLHOCTH,
JIaBaTh OLICHKY IPUOOPETEHHOMY OIIBITY;

BHOCUTb KOPPEKTHUBBI B JESATEILHOCTh (B TOM YHCIE B XOJ BBINOJHECHUS
bu3MUecKoro HCCIEOBaHUSI WM TMPOEKTa) Ha OCHOBE HOBBIX OOCTOSATENBCTB,
W3MEHUBIINXCS CUTYaIUH, YCTAHOBJICHHBIX OIIMOOK, BOBHUKIINX TPYJAHOCTEH;

OLICHUBATh COOTBETCTBUE PE3YJIbTATA LIEJIA U YCIOBUSIM.

IMOLMOHAIBHBIA MHTEJIEKT:
CTaBUTh ce0s1 HAa MECTO JAPYroro 4enoBeKa B XOJ€ CIopa WIM AUCKYCCUHU
Ha Hay4YHYIO TEMY, IOHUMATh MOTHUBBI, HAMEPEHUS U JIOTUKY IPYTOro.

Ilpunsitue cedst U APyrux:
NpU3HABaTh CBOE TMPaBO Ha OMIMOKY TIpU pelIeHuH (PU3NYECKUX 3aaad
WJIU B YTBEPXKJICHUSAX HA HAYYHBIC TEMBI M TaKOE YK€ MIPABO JAPYTOro.

ITPEAMETHBIE PE3YJIbTATDBI

[IpenmeTHble pe3ysbTaThl OCBOCHUSI MPOTPaMMbl MO (PU3MUKE K KOHIY OOy4YeHHs
B 7 KJ1acce:

[IpenmeTHble  pe3ynbTaTbl Ha  0a30BOM  ypOBHE  JOJDKHBI  OTpa)kaTh
c(hOpPMUPOBAHHOCTH Y 00YJAIOITUXCS YMCHHUIA:

WCIIOJIb30BaTh TOHATHS: (PU3NYECKHEe W XWMHYECKHE SBICHUS, HAOJIOIEHUE,
OKCIIEPUMEHT, MOJICh, THUIIOTE3a, SAUHUIIBI (PH3NYECKUX BEIWYMH, aTOM, MOJIEKYJa,
arperaTHbIE COCTOSIHUS BellecTBa (TBEploe, KUAKOE, ra3000pa3HOE), MEXaHUUECKOE
JBIOKEHUE  (paBHOMEpPHOE,  HEpaBHOMEpPHOE,  MPSMOJIMHEHHOE),  TpaeKTOpHs,
paBHOJIEHCTBYIOMIAs Ccwi, jaedopmarus (ynpyras, IDIacTHYecKasl), HEBECOMOCTD,
COOOIIAOIINECS COCY/IbI;

paznuyath sBieHus (nuddys3us, TEmIoBOoe ABMIMKEHHME YacTHI[ BEIIECTBa,
paBHOMEPHOE JBM)KCHHUE, HEPAaBHOMEPHOE JBM)KCHHUE, WHEPIUS, B3aUMOACHCTBUE TET,
paBHOBECHE TBEPIBIX TEN C 3aKPEIUICHHOHW OCBhIO BpallleHHs, Tepenada JIaBiICHUs
TBEPABIMH TEJIaMHM, XHUIAKOCTAMU M Ta3aMH, aTMOC(EpHOE aBJICHHWE, TUIABaHHE TEJ,
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MpPEBpAICHUS MEXaHUYECKOW DJHEPruM) MO ONHCAHUI0O HMX XapaKTEPHBIX CBOMCTB
Y Ha OCHOBE OIBITOB, JEMOHCTPUPYIOIIUX JAHHOE (DU3UUECKOE SABJICHHUE;

pacro3HaBaTh MPOSBICHUE H3YyYEHHBIX (DU3UYECKUX SIBJICHUN B OKpPY’KaIOIIEeM
MUpE, B TOM 4nciie GU3NIECKUE SIBICHUS B TPUPOJIC: TPUMEPDI IBHXKCHHUS C PA3TUIHBIMU
CKOPOCTAMHU B XMBOW W HEXKHUBOM MNPUPOJEC, ACHUCTBUE CUJIbI TPEHHUS B MPUPOIE
U TEXHUKE, BIMAHHE aTMOC(EpHOro MaBlieHWs Ha >KHUBOW OPraHW3M, IUIaBaHUE PhIO,
pblyarv B Telle YeJIOBEKa, MPU 3TOM MEPEBOJUTH MPAKTUYECKYIO 3a/ayy B y4EOHYIO,
BBIJICISITh CYIIECTBEHHBIE CBOMCTBA (TPU3HAKHN) (PU3NUYECKUX SBJICHUI;

OMHUCHIBATh M3YYCHHBIC CBOMCTBA Tel U (PUBMYECKHUE SBJICHHS, HCIOIb3YS
dbu3ndeckre BEIMYMHBI (Macca, 00beM, IUIOTHOCTh BEIIECTBA, BpeMs, MyTh, CKOPOCTH,
CpeIHsIA CKOPOCTh, CHJIa YIPYI'OCTH, CHJIA TSKECTH, BEC TENa, CHJIA TPEHHUS, TABJICHUE
(TBEpoOro Tena, MXUIAKOCTH, rasa), BBITAJIKMBAIOIIAS CUJIa, MEXaHUYecKas padora,
MOIIIHOCTh, TUIEYO CHJIBI, MOMEHT CHJIbI, KOA(D(PHUIIMEHT MOJICE3HOTO JCHCTBUS
MEXaHU3MOB, KMHETUYECKasi U TMOTEHIUATbHAs HEPrusi), NPy OMHCAHUU MPaBUIBLHO
TPaKTOBATh (PU3UUYECKHUI CMBICI UCIOJIb3YEMBIX BEJIMUUH, UX 0003HAYEHUSI U €UHULIBI
bu3MUEeCKMX BETUYMH, HAXOAUTh (OPMYIIbI, CBS3BIBAIOIINE JaHHYIO (DHU3UYECKYIO
BEJIMYMHY C JPYrUMHU BEJIMYUHAMH, CTPOUTH TpaduKU H3YyYEHHBIX 3aBUCUMOCTEU
(bu3MYEeCKNX BETUYMH;

XapaKTepu30BaTh CBOWMCTBA TeJ, (PU3NYECKHE SBICHUS U MPOLECCHI, HUCIONIb3YS
npaBujia CJIOXKEHUS CUJ (BIOJIb OJHOM mpsiMoi), 3akoH ['yka, 3axoH Ilackans, 3akoH
Apxumena, IpaBUIIO paBHOBECHS pbiuara (010Ka), «30J10TO€ IPABUIIO» MEXAHUKH, 3aKOH
COXPAHEHHS MEXaHWYECKOW JHEPruu, MpH ITOM JaBaTh CIOBECHYIO (OPMYIHPOBKY
3aKOHA U 3aMKChIBaTh €r0 MaTEMATUUYECKOE BBIPAKECHUE;

OOBSCHATh (DU3UYECKUE SBJICHHS, MPOIECCHl M CBOMCTBA T, B TOM YHUCIE
M B KOHTEKCTE€ CHUTYyallMil MPAKTUKO-OPUEHTUPOBAHHOIO XapaKTEpa: BBISBIATH
MPUYUHHO-CIIC/ICTBEHHBIE CBSI3U, CTPOUTH OOBICHEHWE M3 1—2 JOTUYECKUX IIaroB
C UCIOJIb30BaHUEM 1—2 M3ydeHHBIX CBOMCTBA (U3NUYECKUX SIBICHUH, (PU3NUECKUX 3aKOHA
WJIM 3aKOHOMEPHOCTH;

peliath pacyeTHble 3a7ayu B 1—2 JEHCTBUA, HUCMONb3Ys 3aKOHBI U (DOPMYJIBI,
CBSI3BIBAIOIINE (PU3NYECKHE BETUUMHBI: HA OCHOBE aHAJIM3a YCJIOBUS 33Ja4H 3a1ChIBATH
KpaTKOE€ YCJIOBHE, IMOACTABIATh (U3NUECKHE BEIWYMHBI B (POPMYNIBI W TMPOBOJHTH
pacyeThl, HAXOJUTh CIIPAaBOYHbBIC JaHHBIE, HEOOXOAUMBIE JIJIsl PELICHUS 3a7a4, OLICHUBATh
PEATUCTUYHOCTh MOJTY4E€HHON (PU3NUECKON BEIIMUUHBI,

pacrno3HaBaTh MPOOJEMBbI, KOTOPbIE€ MOXHO PEIIUTh MPH MOMOIIU (PU3NYECKUX
METOJOB, B OIMCAHUM WCCIEAOBAaHUSA BBIACIATh MPOBEPAEMOE MPEINOI0KEHUE
(TUmnoTesy), pa3nyaTh U UHTEPIPETUPOBATH MOJTYUCHHBIN Pe3yJIbTaT, HAXOUTh OITUOKU
B XO/I€ ONbITa, TPOBOJIUTH BBIBOJBI MO €T0 pe3yJIbTaTaMm;

MPOBOJIUTh OMBITHl MO HAOIIOJCHUIO (PUBMYECKUX SIBJICHUU WU (PU3HUECKUX
CBOMCTB Tes: (OPMYIUPOBATH IMPOBEPSIEMBIE MPEATNOI0KEHHS, COOMpaTh YCTAaHOBKY
U3 TPEeAJIOKEHHOr0 O0OpyAOBaHMS, 3allMChIBaTh XOJA oOmnbiTa M (HOPMYJIUPOBATH
BBIBOJIBI,
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BBITIOJIHATD TPSIMBbIE W3MEPEHHsI PACCTOSHHUSA, BPEMEHH, Macchl Tena, oObema,
CWJIBI W TEMIIEpaTypbl C HCIOJIb30BAHUEM AHAJIOTOBBIX M HU(POBBIX NPHOOPOB,
3allMChIBATh IOKa3aHUsl MPUOOPOB C YYETOM 3aJaHHON aOCOJIIOTHOM MOrpelHOCTH
V3MEPEHU;

IPOBOJIMTH HUCCJIEIOBAHUE 3aBUCUMOCTH OJTHON (PM3NYECKON BEIMUUHBI OT JIPYron
C MCMOJIb30BAHUEM NPSAMBIX U3MEPEHUH (3aBUCHMOCTH IIyTH PABHOMEPHO JABUKYLIErOCS
Tena OT BPEMEHU JIBUKEHHUS Tela, CHJIbl TPEHUS CKOJIb)KEHHS OT Beca TeJla, KauecTBa
00pabOTKM TMOBEPXHOCTEW TEI M HE3aBUCUMOCTH CHJIBI TPEHUS OT IUIONIAIU
COIPUKOCHOBEHUSI TEJ, CUJbl YIPYrOCTH OT Y/UIMHEHHS NPYKUHBI, BBITAJIKHUBAIOIICH
CWIIbl OT 00beMa TOrpy>KeHHOM 4YacTu Tejla W OT IUIOTHOCTH >KHJAKOCTH, €€
HE3aBUCUMOCTH OT IUIOTHOCTH T€Ja, OT INIyOHHBI, Ha KOTOPYIO MOTPYXEHO TEJI0, YCIOBUH
IUTaBaHUs TEJ, YCJIOBUN PaBHOBECHS pblyara U OJIOKOB, y4acTBOBATH B IUNIAHUPOBAHUU
y4eOHOro HCCIeIOBaHus, COOMpaThb YCTAHOBKY U BBINOJHATH H3MEPEHHS, CIeays
NPEUIOKEHHOMY  TUTaHy, (UKCUpPOBaTh pE3YJbTaThl TMOJYYEHHOM 3aBUCHMOCTHU
bu3MUecKUX BEIMYHUH B BUJIE MPEAJIOKEHHBIX TaOIUIl U TpadUKOB, MPOBOJIUTH BBIBOJIBI
0 pe3yibTaTaM UCCIICOBaHUS;

IPOBOJINTh KOCBEHHbIE HM3MEPEHHs (PU3NYECKUX BETUYUH (IUIOTHOCTH BEIIECTBA
JKUJIKOCTH W TBEPAOTrO Tella, Cuila TPEHHUS CKOJbXEHUSA, JaBICHUE BO31yXa,
BBITAJIKMBAIOILAsA CUJIA, IEUCTBYIONIAs HA MTOTPY>KEHHOE B JKUJIKOCTb TENO0, KOA(DPUIIEHT
MOJIE3HOT0 JIEMCTBUS MPOCTBIX MEXAHU3MOB), CIEAYd MPEIIOKEHHON HHCTPYKLUU:
P BBIIOJIHEHUH U3MEPEHHUI COOMPAaTh IKCIEPUMEHTAIbHYIO YCTAHOBKY M BBIUHUCISATH
3HAYEHUE UCKOMOW BEJIMYMHBI,

coOirofaTh TMpaBWia TEXHUKH Oe30macHOCTH Tpu paboTe ¢ J1abopaTopHBIM
000py/IOBaHUEM;

UMETh TPEJCTABICHHE O TMPUHINIAX JCUCTBHS TPUOOPOB U TEXHUUYECKUX
YCTPOMCTB: BECBI, TEPMOMETP, TUHAMOMETP, COOOUIAIOUTUECS COCYIbl, 0apOMETp, phblyar,
MOJIBMXKHBIN 1 HETIOABUKHBIN 010K, HAKJIIOHHAS TIJIOCKOCTB;

XapaKkTepu30BaTh MPUHIIMIBI JEHCTBUS H3YYEHHBIX NPUOOPOB M TEXHUYECKUX
YCTPOMCTB C MCIOJIb30BAHUEM MX OMUCAHUA (B TOM YHUCIE: MOJUIMITHUKHI, YCTPOHUCTBO
BOJIONIPOBOJIA, THAPABIMYECKUN IIPECC, MAHOMETP, BBICOTOMEP, IMOPLIHEBOM HAacoc,
apeoMeTp), MCIONb3ysl 3HAHUS O CBOMCTBaxX (DPM3MUYECKUX SIBICHHM U HEOOXOAMMBIE
¢duznyeckue 3aK0Hbl ¥ 3aKOHOMEPHOCTH;

MPUBOJUTH TNpUMEPHl (HAXOAUTh HH(GOPMALMIO O MpUMEpax) MNPaKTHUYECKOTO
UCIOJb30BaHUS (U3MUECKUX 3HAHUUW B TOBCEIHEBHOM >KM3HU [UIsl oOecreueHus
Oe3omacHOCTH MpH OOpallleHHH ¢ TpudopaMM M TEXHMYECKUMM YCTPOMCTBaMH,
COXpaHEHUS 3/10pPOBbs U COOIIOACHNSI HOPM SKOJIOIMUECKOI0 MOBEIECHUS B OKPY KatoILeH
cpene;

OCYHIECTBJIATh OTOOp MCTOYHMKOB WH(popManuu B HMHTEpHETE B COOTBETCTBUU
C 33JJaHHBIM IMOMCKOBBIM 3aIPOCOM, Ha OCHOBE UMEIOIINXCS 3HAHUW U TyTEM CPaBHEHHUSI
Pa3IMYHBIX UCTOYHUKOB BBIIEISATH UHPOPMAIMIO, KOTOPAsl SIBJISETCS MPOTUBOPEUYMBOI
WM MOKET OBITh HEJIOCTOBEPHOM;
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WCIIOJIb30BaTh MPHU BBIIOJHEHUH YYE€OHBIX 3aJlaHUid  HAay4YHO-TOIYJISIPHYIO
auTepaTypy (U3HYECKOrO COAEp)KaHUs, CIPaBOUYHbIE MaTEpHUalbl, PECYpChbl CETU
WutepHer, BianeTh MNpUeMaMU KOHCIEKTUPOBAHMUS TEKCTa, MpeoOpa3oBaHUs
uH(pOpMaIMU U3 OJJHOW 3HAKOBOI CUCTEMBI B IPYT'YIO;

CO3/1aBaTh COOCTBEHHbBIE KpaTKHWE MHCbMEHHbIE U YCTHbIE COOOIIEHHUS Ha OCHOBE
2—-3 ucTOYHUKOB HHGOPMAIIUU, B TOM YHCIIE TTyOJIUYHO MTPOBOUTH KPATKUE COOOIICHUS
O pe3yibTaTax TMPOEKTOB WM YYEOHBIX UCCIENOBAaHUN, MPU 3STOM TIPaMOTHO
UCIOJIb30BaTh M3YYEHHBIA TMOHATUUHBIA anmapar Kypca (GU3UKH, CONPOBOXKIAThH
BBICTYIIJICHUE IIPE3CHTALIUEN

IIPU BBITIOJIHEHUHU Y4€OHBIX TPOEKTOB U UCCJIEI0BAHUN paclpeesiTh 0013aHHOCTH
B I'PYIIIE B COOTBETCTBUHU C IOCTABJIECHHBIMH 3a/1a4aMH, CJICAUTD 32 BBIITOJIHEHUEM IIJIaHa
JCICTBUI, OLIEHWBAaTh COOCTBEHHBIM BKJIaJ B JAEATEIbHOCTH TPYIIbI, BHICTPAauBaTh
KOMMYHHMKAaTHBHOE B3aAMMOJICUCTBUE, YUUTHIBAsI MHEHUE OKPYKAIOIIHX.

[IpenmeTHbIe pe3ysbTaThl OCBOCHMSI MPOTPaMMBbl MO (PU3HUKE K KOHIY OOy4YeHHs
B 8 Kiacce:

[IpenmetHble  pe3ynbTaTbl Ha  0a30BOM  ypOBHE  JOJDKHBI  OTpa)kaTh
Cc(OPMHUPOBAHHOCTDH y 00YJAIOIIMXCS YMEHU:

WCIIOb30BaTh NMOHATHUA: Macca U pa3Mepbl MOJIEKYIL, TEIIOBOE JBUKEHUE aTOMOB
U MOJIEKYJI, arperaTHble€ COCTOSIHHSA BEIIECTBA, KPUCTAIUIMYECKHE M aMOp(dHbIE Tena,
HACBIIICHHBIN U HEHACBIILICHHBIA Map, BIAXKHOCTh BO3/1yXa, TEMIIEpATypa, BHYTPEHHSS
DHEprus, TEIUIOBOW JIBUTATENb, BJEMEHTAPHBIN JIEKTPUUECKUMN 3apsll, SJIEKTPUUYECKOE
110JIE, IPOBOAHUKH U TUAJIEKTPUKH, TOCTOSHHBIN AJIEKTPUYECKHUI TOK, MATHUTHOE TI0JIE;

pa3nnyarh ABJICHMS (TEIJIOBOE PACIIMPEHHUE U CKATHUE, TEIUIONEpe1aya, TEMIOBOE
paBHOBECHE, CMAauyMBAaHHUE, KalWUSIPHBIE SIBJICHUS, HWCIIAPEHUE, KOHJCHCALMS,
IJIaBJICHUE, KpUCTAJIU3 AU (oTBepaeBaHuE), KHUIIEHNUE, TerJIonepeaayda
(TEeTUIONPOBOAHOCTh, KOHBEKIIMS, HU3Iy4€HHUE), IJICKTPU3alUs Tel, B3aUMOJICHCTBUE
3apsAIOB, JCUCTBUS DJIEKTPUUYECKOrO TOKA, KOPOTKOE 3aMbIKAHUE, B3aWMOJICHCTBUE
MAarHiTOB, AEHCTBUE MATHUTHOTO IOJS HA NPOBOJHHUK C TOKOM, AJEKTPOMArHUTHAs
WHIYKIMS) 10 OINHWCAaHUIO UX XApPaKTEPHbIX CBOMCTB M HA OCHOBE OIIBITOB,
JIEMOHCTPUPYIOLIUX TaHHOE (PU3HUECKOE SIBJICHUE;

pacro3HaBaTh MPOSBICHUE H3YYECHHBIX (U3UUYECKUX SIBICHUN B OKPYXKAIOIIEM
MUpE, B TOM 4HCIEe (PU3NYECKUE SIBICHHUS B NPHUPOAE: MOBEPXHOCTHOE HATSKEHUE
U KanwULIpHBIE SBJIEHUS B IPUPOAE, KPUCTALUIbI B Ipupoae, usinydeHue ConHia,
3aMep3aHue BOJOEMOB, MOpPCKHE OpH3bl, 0Opa30BaHHE POCHI, TymMaHa, WHEs, CHeEra,
AJIEKTPUUECKHE SIBIECHUS B aTMOoc(hepe, IEKTPUUECTBO )KUBBIX OPraHU3MOB, MArHUTHOE
noje 3emid, Ipeid MmorocoB, pojib MAarHUTHOTO TOJIS JUI )KU3HU Ha 3emiie, MOJIIpHOe
CUSIHUE, TpPU OSTOM TMEPEBOJAUTh MPAKTHUYECKYI0 3a1adyy B Y4E€OHYIO, BBIICISATh
CYLIECTBEHHBIE CBOMCTBA (MPU3HAKHN) (PU3HUECKUX SBIICHUI;

ONKCHIBATh M3YUYECHHbIE CBOWCTBA Tl M (DU3UUECKUE SBIICHUS, HCIOJb3Ys
bu3nueckrue BETUYMHBI (TeMIepaTypa, BHYTPEHHSII SHEpPrusi, KOJIMYECTBO TEIJIOTHI,
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yIeabHasl TEIUIOEMKOCTh BEIIECTBA, yAEIbHAs TEIUIOTA IUIABICHUS, YIEIbHAs TEILIOTA
apooOpa3oBaHUs, yAEIbHAs TEIUIOTA CrOpaHUs TOIUIMBA, KOI(PPHUIMEHT I0JIIE3HOTO
JNEUCTBUS TEIUIOBOM MAalIMHBI, OTHOCUTENIbHAS BIAXKHOCTH BO3AYyXa, JJIEKTPUYECKHM
3apsj, CWJIa TOKA, JJIEKTPUYECKOE HAIIPSHKEHUE, CONPOTUBIICHUE IIPOBOIHUKA, YIEIbHOE
COIIPOTHBJICHHUE BEIIECTBA, pPa00Ta U MOIIHOCTh 3JIEKTPUUECKOT0 TOKA), MPH OMHCAHUU
IPaBUJILHO TPAKTOBaTh (PM3MUYECKUN CMBICI HCIIOJIb3YEMbIX BEJIMYUH, 0003HAuEHUs
U eIMHULBI (PU3NYECKUX BEIMYMH, HAXOAUTb (POPMYNbI, CBS3BIBAIOUIME JAHHYIO
(GU3MUECKYI0 BEJIMYUHY C JpPYrUMU BEJIUYMHAMH, CTPOUTH TpaduKU H3yYEHHBIX
3aBUCUMOCTEN (PU3NUECKUX BEIUYUMH;

XapaKkTepru30BaTh CBOMCTBA TeJ, (PU3NYECKHUE SBJICHUS U TPOLECCHI, HUCIONb3YS
OCHOBHbBIE TOJOKEHHSI MOJEKYJISIPHO-KUHETUYECKOM TEOpPUH CTPOEHHS BEILECTBA,
IPUHIUI CYNIEPIO3ULIUH MOJEH (Ha KaUeCTBEHHOM YPOBHE), 3aKOH COXpPaHEHHUs 3apsja,
3akoH OMa mis yyacTka uenu, 3akoH JDkoyisa-JIeHIa, 3aKOH COXpaHEHHUs! 3HEpIuH,
IIPU 3TOM YMETh (POPMYIUPOBATH 3aKOH U 3alIMCHIBATh €r0 MaTEMaTUYECKOE BHIPAKEHUE;

OOBACHATH (PU3UUECKHE MPOLECCHl U CBOMCTBA TEN, B TOM YHUCIE U B KOHTEKCTE
CUTyallUd  IPAaKTUKO-OPUEHTUPOBAHHOIO  XapakTepa:  BbIABISATH  IPUYHUHHO-
CIICZICTBEHHBIE  CBSI3M, CTPOUTh OOBSACHEHHWE W3 1-2 JIOTMYECKUX  IIaroB
C HCHOJNb30BaHMEM |—2 M3Y4YEHHBIX CBOMCTBA (PM3UYECKUX SIBICHHUM, (PU3NUECKUX
3aKOHOB WJIM 3aKOHOMEPHOCTEH;

pelaTb pacyeTHble 3aJauu B 2—3 JEHCTBUA, HUCIONb3YS 3aKOHBI U (DOPMYJIBL,
CBSI3bIBAIONINE (PU3NYECKUE BETUUMHBI: HA OCHOBE aHAJIM3a YCJIOBHS 33141 3aIHChIBATh
KpaTKoe YCJIOBUE, BBIABJATH HEAOCTAaTOK JaHHBIX JUIs pELIeHUs 3a/Jayd, BbIOMpATh
3aKOHBI U (POPMYJIbl, HEOOXOIUMBIE [l €€ PELLEeHUs], IPOBOAUTH PacyeThl U CPABHUBATH
NOJy4EeHHOE 3HaUeHHE (PU3MUECKO BEJIMUUHBI C U3BECTHBIMU JAHHBIMU;

pacro3HaBaTh MPOOJIEMbI, KOTOPbIE MOXHO PEIIUTh MPU MOMOIIU (PU3MUECKUX
METO/IOB,  HUCIIOJIb3yd  ONHWCAHHME  MCCIEAOBAHMS,  BBIIACNATH  MPOBEPSIEMOE
IIPEAIIONIOKEHNE, OLICHUBATh IIPABUJIBHOCTh IIOPsIKA IIPOBEIEHHUS HCCIEIOBAHMS,
IIPOBOJAUTH BBIBOJIBI;

IPOBOJUThH OMNBITHl IO HAOJIOJEHUIO (PU3MUECKUX SIBJIECHUN WM (U3NYECKUX
CBOMCTB TeJl (KallWJUISIPHBIE SIBICHUS, 3aBUCUMOCTh JJaBJICHUS BO3]lyXa OT €ro o0bema,
TEMIIepaTyphl, CKOPOCTU MPOLECCAa OCTHIBAHUSA U HArpEBaHUs NIPU U3IYYEHUH OT LIBETa
u3Nyvaromed  (Moryiomarniei)  MOBEPXHOCTH,  CKOPOCTh  HCIAPEHUS  BOJBI
OT TEeMIepaTypbl KUAKOCTH M IUIOIIAAW €€ IOBEPXHOCTH, DSIEKTpU3alus Tel
Y B3aMMOJICHCTBHE JJIEKTPUYECKUX 3apsA10B, B3aUMOJECHCTBUE MTOCTOSHHBIX MarHUTOB,
BH3yaJIM3allisl MATHUTHBIX ITOJIEN ITOCTOSIHHBIX MarHUTOB, JE€HCTBHUSI MAarHUTHOIO IOJIS
Ha MPOBOJHHUK C TOKOM, CBOMCTBA 3JIEKTPOMAarHuTa, CBOMCTBA 3JIEKTPOABUIATEIS
IOCTOSIHHOTO TOKa): (OpMyJIHpoBaTh MpPOBEpsieMble MPEANOIOKEHHs, COOUpPaTh
YCTAaHOBKY U3 MPEJI0KEHHOT0 000pYA0BaHMS, OMUCHIBATH X0 OMBITA U (POPMYIUPOBATH
BBIBO/JIbI;

BBIMIOJIHATh MPSMbIE H3MEPEHUS TEeMIIepaTyphbl, OTHOCHTEJILHOW BIIAXKHOCTH
BO3lyXa, CWJIbBl TOKa, HANPSIKEHUS C HCIOJIb30BAHUEM aHAJIOIOBBIX MPUOOPOB
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U JaTYUKOB (PU3UYECKUX BEIIMYWH, CPAaBHHBATh PE3yJbTAThl H3MEPEHUN C y4EeTOM
3aJIaHHOU a0COIOTHOM MOTPEIIHOCTH;

IIPOBOJIUTH HUCCIIEAOBAHUE 3aBUCUMOCTH OJHOM (PHM3NUECKOM BEIMYMHBI OT JPYroM
C HCIIOJB30BAHUEM MPSIMBIX M3MEPEHUM (3aBUCHMOCTh CONPOTHBIICHHUS IPOBOJIHUKA
OT €ro JJIMHBI, TJIOMIAAM MONEPEYHOr0 CEUYCHUS U YJIEIbHOTO CONTPOTUBIICHUS BEIIECTBA
MPOBOJAHMKA, CUJIbI TOKA, UAYIIETO Yepe3 MPOBOJIHUK, OT HANPSKEHUS HA MPOBOJIHUKE,
HCCIIEIOBAHNE TOCIE0BATEILHOTO M MapajlIeIbHOTO COCAMHEHUM IPOBOJHUKOB):
MJIAHUPOBATh MCCIICIOBAHUE, COOMPATh YCTAHOBKY WM BBHITIOJHSATH W3MEPEHUS, CIICTYs
MPEAJIOKEHHOMY TUIaHy, (PUKCUPOBATh PE3yJIbTaThl MOJTYYEHHONW 3aBUCUMOCTH B BHUJIE
Ta0IMI] U TPaPUKOB, MPOBOJIUTH BBIBOJIBI IO PE3yJIbTaTaM UCCIICIOBAHMUS;

MIPOBOANTH KOCBEHHBIE U3MEPEHUS (PU3NUECKUX BETMIHH (yAeTbHAs TeTJIOEMKOCTh
BEIIIECTBA, COMPOTHUBIICHHE MPOBOJHUKA, pab0Ta W MOIIHOCTH DJIEKTPUIECKOTO TOKA):
IUIAHUPOBATh  M3MEPEHUsS, COOMpaTh OKCICPUMEHTAIBHYIO YCTAaHOBKY, CIETys
MPEAJIOKEHHON MHCTPYKIIUH, U BEIYUCIISITH 3HAUCHUE BETUYUHBI;

coOJro1aTh MpaBWiIa TEXHUKH O€30MacHOCTH mpu padbore ¢ 1abopaTOpPHBIM
000py/I0BaHHUEM;

XapaKTepU30BaTh MPUHIUIBI JICUCTBUS H3YYCHHBIX MPUOOPOB M TEXHUYECKHUX
YCTPOMCTB C MCIIOIh30BAHUEM HX ONMHCAHMS (B TOM YHCIIC: CUCTEMa OTOIUICHHS JIOMOB,
TUTPOMETp, TMapoBas TypOWHA, aMIepMETpP, BOJLTMETP, CUETUYUK DJICKTPUUECKOMN
SHEPIUM, DJIEKTPOOCBETUTEIbHBIC MPUOOPHI, HArpeBaTebHBIE BJICKTPOIPUOOPHI
(mpumepbl), DJICKTPUUECKUE TMPEIOXPAHUTEIH, DIESKTPOMATHUT, AJICKTPOJIBUTATEINb
MIOCTOSTHHOTO TOKa), HCIIONB3Yys 3HAHUS O CBOMCTBAX (DU3MUYCSCKHUX SBICHHI
1 HeoOXoauMble (PH3NYeCcKre 3aKOHOMEPHOCTH;

pacmo3HaBaTh MPOCTHIE TEXHUYECKHUE YCTPOWCTBA W W3MEPHUTEIIbHBIE MPUOOPHI
[0 CXeMaM U CXEMaTUYHbIM PUCYHKaM (3KUJIKOCTHBIM TEPMOMETP, TEPMOC, ICUXPOMETP,
TUTPOMETP, JBUraTellb BHYTPEHHErO CropaHusi, SJEKTPOCKOI, PEOCTaT), COCTaBIATH
CXEMBbI JJICKTPUUECKUX IENEH C IMOCIEAOBATEIBHBIM U TApaUICIbHBIM COEAUHEHUEM
AJIEMEHTOB, pa3jinyasi YCIOBHbIE 0003HAYEHUS PJIEMEHTOB JIEKTPUUYECKUX IIETICH;

NPUBOAUTE TpPUMEpHl (HaXoAuTh HMHGPOPMAIIMIO O TPUMEpax) MPaKTUYECKOro
WCIIOJIb30BaHUS (PU3NYECKUX 3HAHUW B ITOBCEAHEBHOM JKM3HU [JII OOECIICUCHUS
0€30MacHOCTH TpU OOpaIleHHH C MPUOOpaMU W TEXHUYCCKUMH YCTPOMCTBAMU,
COXpaHEHUS 3I0POBbS U COOJIIOICHUSI HOPM KOJIOTUYECKOTr0 MOBEAEHUS B OKPY KA
cpene;

OCYIIECTBIIATh MOUCK HHMOpManuM (GpU3NUECKOro cojaepkaHus B HTepHETE,
Ha OCHOBE MMEIONIMXCSA 3HAHUN W MyTEeM CPaBHEHUS JOMOJHUTEIbHBIX HCTOYHUKOB
BBIJICISITE WH(OpMaIMIO, KOTOpasl SBISETCS IMPOTUBOPEYUBON MM MOXKET OBITh
HEI0CTOBEPHOM;

UCIIOJIb30BaTh TPU  BBHINOJHEHUM YUYE€OHBIX 3aJaHUi  HAyYHO-TIOMYJISPHYIO
auTepatypy (U3MYECKOrOo COJIepXKaHUsl, CIPAaBOUYHBIC MaTepHUalbl, PECypChl CETH
NuTepHer, BhajeTh IMpuUeMaMd KOHCIEKTHUPOBAHMS TEKCTa, MpeoOpa3oBaHUs
nH(popMaIMK U3 OJHON 3HAKOBOM CUCTEMBI B JIPYTYIO;
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co3/1aBaTh COOCTBEHHBIC MUCHMEHHBIC M KpPaTKHWE YCTHBIC COOOIIEHHUs, 0000Ias
MHpOpMaLMIO U3 HECKOJBKUX HCTOYHUKOB, B TOM 4YHUCIE MYOJUYHO MPECTaBIAThH
pe3yJIbTaThl MIPOEKTHOM WIIA UCCIEA0BATENBCKOU AECATEIBHOCTH, IIPU 3TOM I'PAMOTHO
UCIOJIb30BaTh M3YYCHHBIA TMOHATUWHBIA amnmapar Kypca (U3UKH, COMPOBOXKIATH
BBICTYILJICHUE NIPE3EHTALIUEN;

IPU BBIMOJHEHUH YYE€OHBIX MPOEKTOB U HCCIEIOBAHUN (DU3MYECKUX MPOIECCOB
pacnpenessiTh 00sS3aHHOCTH B TPYIINIE B COOTBETCTBUU C TOCTABJICHHBIMU 3aJayaMu,
CICAUTh 3a BBINOJHCHUEM IUIAHA JCHUCTBUH U KOPPEKTUPOBATh €ro, OLECHUBATH
COOCTBEHHBIM BKJIQJ, B JACATEIBHOCTh TPYIMIbI, BBICTPAaUBaTh KOMMYHHKATHUBHOE
B3aUMOJICHCTBHE, MPOSIBIISISI TOTOBHOCTD pa3peliarh KOH(IUKTHI.

[IpenmeTHBIE PE3yNbTaThl OCBOCHHS MPOTPAMMBbI MO (PU3UKE K KOHITY OOyYCHHUS
B 9 KJacce:

[IpenmeTrHble  pe3ynbTaThl HAa  0a30BOM  ypOBHE  JOJDKHBI  OTPa)KaTh
c(hOpMUPOBAHHOCTH Y 00YJAIOITUXCSI YMEHUIA:

UCIOJIb30BaTh TMOHSATHS: CUCTEMa OTCUETa, MarepuaibHas TOUYKa, TPACKTOPHS,
OTHOCHUTEJIbHOCTh MEXaHUYEeCKOrO JBIXKEHHs, Nedopmaius (ynpyras, MmiacTU4YecKas),
TpEeHHE, IEHTPOCTPEMUTEIBHOE YCKOPEHUE, HEBECOMOCTh U MEPErPY3KH, IIEHTP TAKECTH,
a0COIIOTHO TBEPAOE TEINO, LIEHTP TSKECTU TBEPAOTO Tella, paBHOBECHE, MEXaHHUECKHE
KojeOaHWs W BOJIHBI, 3BYK, MH(PA3BYK M YIBTPa3BYK, 3JIEKTPOMATHUTHBIC BOJIHBI,
IIKajga 3JIEKTPOMAarHUTHBIX BOJH, CBET, OJU30PYKOCTh W JATbHO30PKOCTbH, CIIEKTPHI
UCITyCKaHUs W TIOTJIONIEHUs, anbda-, OeTa- U raMMa-u3JydeHHs, H30TOMBI, sjepHas
HHEPreTUKa;

pa3nuyarh sBJICHUS (PaBHOMEPHOE W HEPABHOMEPHOE MPSAMOJIMHEHHOE TBUKEHNE,
PaBHOYCKOPEHHOE MPSAMOJIMHEHHOE TBIKEHHUE, CBOOOIHOE MaJICHUE TEJ, PABHOMEPHOE
JIBIDKEHWE TI0 OKPYXHOCTH, B3aUMOJCHCTBHEC TEJI, PCAKTUBHOC JBW)KCHHE,
KoJjiebaTeIbHOE JIBIDKEHHE (3aTyXarollue W BbIHYXKICHHbIC KOJieOaHUs), PE30HAHC,
BOJIHOBOE JIBIDKEHHE, OTPAXKEHUE 3BYKA, IPSIMOJIMHEHHOE PACIIPOCTPaHEHHUE, OTPAXKEHUE
U MPEJIOMJICHUE CBETA, TIOJTHOE BHYTPEHHEE OTPAKEHUE CBETA, pa3ioskeHue 0eIoro ceera
B CIEKTP W CIIO)KCHHE CIIEKTPaJbHBIX IIBETOB, IUCIEPCHS CBETA, CCTECTBEHHAs
pPaIMOaKTUBHOCTh, BOSHUKHOBEHHE JIMHEHYATOTO CIIEKTPa U3TYyYCHHUS ) TI0 OMTMCAHUIO UX
XapaKTEPHBIX CBOMCTB M Ha OCHOBE OIBITOB, JEMOHCTPUPYIOMIHMX MaHHOE (Pu3ndecKoe
SIBIICHUC;

pacrno3HaBaTh MPOSBICHUE U3YUYECHHBIX (U3MUECKUX SBICHUN B OKPYKAIOIIEM MUPE
(B ToM uuncine puudeckue sBICHUS B MIPUPOJIE: MPWIUBBI U OTJIUBBI, IBHIKCHHUE TUTAHET
CoJIHEeUHOU CHCTEMBI, PEaKTUBHOE JBUKEHHUE KUBBIX OPraHU3MOB, BOCIIPHUITHE 3BYKOB
KUBOTHBIMH, 3€MJICTPSICEHUE, CEWCMHMYECKHE BOJHBI, I[yHAMH, 3XO0, I[BETa Tel,
ONTHUYECKHWE  SIBJICHWS B  TIPUPOJAE, OWOJIOTMYECKOE  JICUCTBHE  BHUAMMOTO,
yIbTPa(PUONIETOBOrO0 U PEHTICHOBCKOTO H3JYyYEHHH, €CTECTBEHHBIH pPaJTUOaKTHUBHBIN
(G OH, KOCMHYECKHE JTyYH, pPATUOAKTUBHOE U3 TyUCHUE MIPUPOTHBIX MUHEPAJIOB, JICHCTBHUEC
paIMOAaKTHBHBIX M3JYUCHWH Ha OpraHW3M 4YeJOBEKa), IMPH OTOM IEPEBOIHTH
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MPaKTUYECKYI0 3a7adyy B y4e€OHYIO, BBIIEISATH CYHIECTBEHHBIE CBOMCTBA (MPHU3HAKH)
(u3HYECKUX SABICHUI;

ONKCHIBATh M3YUYCHHbIE CBOWCTBA Tel U (DU3UUECKUE SBIICHUS, HCIOIb3Ys
bu3nyuecKkre BEIMYUHBI (CPEeIHSISI U MTHOBEHHAs CKOPOCTh TeJla MPU HEPABHOMEPHOM
JBU)KCHUU, YCKOPEHHUE, MEpPEMELICHUE, MyTh, YIJIOBas CKOPOCThb, CHUJIA TPEHHS, CHIIA
YIIPYTOCTH, CUJIa TSHKECTH, YCKOPEHHE CBOOOJHOTO MaJIeHUs], BEC Tella, UMITYJIbC Tea,
UMIYJIbC CHUJIBI, ME€XaHWYecKass padoTa M MOIIHOCTh, MOTEHUIHATIbHAS JHEPIUsl Tea,
MOJHSATOTO HAaJl MOBEPXHOCTHIO 3€MJIM, MOTEHIIMAJbHASI HHEPTUsl CXKATOM TMPYKUHBI,
KHUHETHUYeCcKasi SHEPrus, MoJTHas MEXaHUUeCKas YHEPrusl, IEPHoJl U 4acTOoTa KojaeOaHuH,
JUIMHA BOJIHBI, T'POMKOCTh 3ByKa M BBICOTa TOHA, CKOPOCTb CBETa, IOKa3aTellb
MPEJIOMJICHUS. CPEJbl), TPU ONHCAHWH TPABUIBLHO TPAKTOBATH (DU3MUECKUI CMBICT
WCIIOJIb3yEMbIX BEJIMYHMH, O003HAYCHUS W €IUHUIBI (DU3UYECKUX BEIMYWH, HAXOIUTH
dbopMyIIBI, CBS3BIBAOIINE AAHHYIO (DU3UYECKYI0 BEIMYHMHY C JIPYTUMU BEIMYUHAMM,
CTPOUTH TpadUKH U3YICHHBIX 3aBUCUMOCTEN (DM3UIECKUX BEIMYHH;

XapaKTepru30BaTh CBOMCTBA TeJ, (PU3WYECKHUE SBJICHUS U TPOLECCHI, HUCIONb3Ys
3aKOH COXpPAHEHUs SHEPIruH, 3aKOH BCEMHUPHOTO TATOTEHUS, MPUHIUIT CYNEepPHO3UIIUU
CWJI, TpPUHLMN OTHOocuTenbHOCTH ['anunesi, 3akoHbl HbIOTOHa, 3aKOH COXpaHEHUS
MMITYJIbCa, 3aKOHBI OTPAYKEHUS U MPEIOMIICHUS CBETA, 3aKOHBI COXPAHEHUS 3apsI0BOTO
M MAacCOBOI'O YMCENl MpHU SNECPHBIX peaKkIuax, Mpu AToM (OPMYJIUPOBATH 3aKOH
Y 3aMUCHIBATh €r0 MaTEMAaTUUE€CKOE BBIPAKECHHUE;

OOBSCHATh (PU3HMUECKUE MPOLIECCHl U CBOMCTBA TEJ, B TOM YHUCJIE U B KOHTEKCTE
CUTyalluid  TPAKTUKO-OPUEHTUPOBAHHOTO  XapaKTepa:  BBISIBIATH  MPUYUHHO-
CIICJICTBEHHBIE  CBSI3U, CTPOUTH OOBSICHEHHME W3 2—3  JIOTUYECKHX  II1aroB
C UCIOJIb30BaHMEM 2—3 H3y4YEHHBIX CBOWCTBA (DU3MUYECKHUX SBICHUH, (DU3MIECKUX
3aKOHOB WJIM 3aKOHOMEPHOCTE;

pemaTrh pacyeTHble 3ajladyd (OMUparoluecss Ha CHCTEMY W3 2—3 ypaBHEHHIN),
UCIOJIb3Ys 3aKOHBI M (OPMYIbI, CBS3bIBAIONIME (PU3MUECKUE BEIMYMHBI: Ha OCHOBE
aHaJIM3a yCIOBUS 3a/1aud 3alKChIBATh KPATKOE YCJIOBHE, BBISIBISATH HEOCTAIOIINE WIIH
M30BITOYHBIE JaHHBIE, BbIOMpATh 3aKOHBI U (OPMYJbl, HEOOXOJUMBIE [JIsl PEIICHMUS,
MIPOBOUTH PACUYETHI U OIICHUBATH PEATMCTUIHOCTD TTOYYEHHOTO 3HAYCHUSI (PU3NIECKOM
BCJIMYHHBI;

pacmo3HaBaTh MPOOJIEMBI, KOTOPHIE MOXHO PEIIUTh MPH MOMOIN (PU3NIECKUX
METO/IOB,  HUCIIOJIb3yd  ONHCAHHME  HCCIEAOBAHUS,  BBIACHATH  MPOBEPSIEMOE
MPEANONIOKEHNE, OLEHUBATh IPABWIBHOCTh TOpAJIKA MPOBEACHUS HCCIIECIOBAHUS,
MPOBOJIUTH BHIBOJIbI, MHTEPIIPETUPOBATH PE3YIIbTaThl HAOIIOACHUH U OIBITOB;

POBOJIUTH OMbBITHI O HAOMIOACHUIO (PU3NYECKUX SBJICHUM WM (DUIMIECKUX
CBOMCTB Tei (M3ydeHue BTOporo 3akoHa HbIOTOHA, 3aKOHA COXpaHEHUs DHEPrUH,
3aBUCUMOCTbD Meproja KojaebaHui Npy>KUHHOTO MasiTHUKA OT MAacChl IPy3a U KECTKOCTH
NPY>KUHBI U HE3aBUCUMOCTh OT AaMIUTUTYAbl MaJlbIX KoJieOaHUM, MNPSMOJUHEUHOE
pacnpocTpaHEHUE CBETa, pa3oKeHUue Oelloro cBeTa B CIEKTpP, HU3YYEHHE CBOMCTB
M300pakeHusl B TUIOCKOM 3€pKajie U CBOMCTB M300pakeHUs MpeaMeTa B COOMparoNIeii
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JUH3€, HAOJIIOACHNE CIIIONIHBIX U JIMHEHYAThIX CIIEKTPOB U3IYyUCHHS): CAMOCTOSTEIHHO
coOMpaTh YCTAaHOBKY M3 M30BITOYHOrO Habopa 0OOpYyIOBaHMs, ONMUCHIBATH XOJ OIBITA
U €r0 pPe3yJIbTaThl, POPMYIUPOBATH BHIBOJIBI;

IPOBOJUTH MPU HEOOXOAMMOCTH CEPUIO IMPSAMbBIX U3MEPEHUH, ONpeNesisl CpeiHee
3HaYEHHWE U3MepseMON BeNMUYUHBI ((POKYCHOE pACCTOSIHUE COOMpAIOIIel JIMH3BI),
000CHOBBIBATH BHIOOD CITOCO0a M3MepeHus (M3MEPUTETHLHOTO TPHOOpPa);

MIPOBOJUTH MCCIIEOBAHNE 3aBUCUMOCTEN (PM3MUECKUX BETMYHMH C UCTIOIb30BAaHUEM
MPSIMBIX U3MEPEHUH (3aBUCUMOCTH MTyTH OT BPEMEHH IPH PABHOYCKOPEHHOM JIBHYKCHUHT
0e3 Ha4aJIbHOW CKOPOCTH, MepHoja KoJeOaHni MaTeMaTHIeCKOTO MAasiTHUKA OT JIJTHHBI
HUTH, 3aBUCHMOCTH yIJIa OTPOKEHHUS CBETa OT yIja MaJCHUsS W yria MpeOMIICHUS
OT yriia MajieHusi): IUIaHUPOBATh UCCIIEIOBAHUE, CAMOCTOSATEIBHO COOMpATh YCTaHOBKY,
(bUKCHpPOBaTh PE3YNHTATHl MOTYYCHHOW 3aBUCHUMOCTH (PU3NYECKUX BEIUYMH B BHJIC
TaOUIl ¥ TPaPUKOB, TPOBOJUTE BBHIBOJIBI IO pE3yIbTaTaM HCCIIECT0BaHNUS,

MPOBOANTh KOCBEHHBIE W3MEpEHUS (U3MUYECKUX BETUYMH (CpPEemHSIsl CKOPOCTH
¥ YCKOPEHHE TeJa MPH paBHOYCKOPSHHOM JBM)KCHUHU, YCKOPEHHE CBOOOIHOTO TaICHNUS,
KECTKOCTh TPYXKHUHBI, KOIPQPUIMEHT TPEHUS CKOJBKCHUS, MEXaHW4YecKas padora
U MOIIHOCTh, YacTOTa W TMEpHOJ KoJeOaHWH MaTeMaTHYeCKOro M MPYKHHHOTO
MasTHUKOB, OITHYECKAs CHjia COOUpAroIel TMH3bI, paAMOaKTUBHBIN (DOH): IIITAHUPOBATH
WU3MEpEHHUs, COOMpaTh HKCICPUMEHTAIBHYIO YCTAaHOBKY U BBITIOJHSATH W3MEPCHUSI,
CIIeTysI TIPEITIOKEHHON MHCTPYKIINH, BEIYACIIATH 3HAYCHNE BEIMYNHBI H AaHATU3UPOBATH
MOJTy4eHHBIE PE3yIbTAThl C YIETOM 3aJJaHHOW MOTPEUTHOCTH N3MEPECHHIA,

coOrofaTh TMpaBWia TEXHUKH O€30macHOCTH Tpu pabore ¢ JabopaTopHBIM
000pyI0BaHHUEM;

pa3inndaTh OCHOBHBIC MPU3HAKY M3YYCHHBIX (DU3UUECKUX MOJENICH: MaTepuanbHas
TOYKa, aOCONIOTHO TBEPAOE TENO, TOYEHYHBIM HMCTOYHUK CBETA, JIyd, TOHKAas JIMH3A,
TUTaHeTapHas MOJIEIh aTOMa, HYKJIOHHAsI MOJIETTh aTOMHOTO SIPa;

XapaKTepU30BaTh MPHUHIUIBI ACHCTBHUS H3YyYCHHBIX MPHUOOPOB M TEXHUYECKUX
YCTPOWMCTB C UCHOJB30BAaHHEM KX ONMUCAHUSA (B TOM YHCIE: CIUIOMETP, TATYUKH
TIOJIOXKEHUSI, PACCTOSIHHSI M YCKOPEHMSI, paKeTa, dXO0JIOT, OYKH, MIEPHUCKOII, (hoToarmapar,
ONTUYECKUE CBETOBOJIbI, CIEKTPOCKOI, J03UMETp, Kamepa Buibcona), ucmons3ys
3HaHMSI O CBOMCTBaX (U3MYECKUX SBICHHA ¥  HEOOXOAuMbIE (U3HYECKUE
3aKOHOMEPHOCTH;

HCITOJIb30BaTh CXEMBI M CXEMAaTHYHBIE PHCYHKH W3YYCHHBIX TEXHHYECKUX
YCTPOMCTB, U3MEPUTEIILHBIX MPUOOPOB U TEXHOJIOTMYECKUX IMPOIIECCOB MPHU pPEIICHUU
y4eOHO-TIPAKTUYECKUX 3a/lay, ONTHUYECKHUE CXEMbl JUIsl MOCTPOCHUS H300paKeHUN
B IUIOCKOM 3€pKaJie U COOMpAIOLLEH JINH3E;

IPUBOJUTH TPUMEPH (HAXOAUTh HHGPOPMAIUIO O TPHUMEpPAX) MPAKTUYECKOTO
UCTIONH30BaHUS (DU3MUECKUX 3HAHWW B TIOBCEIHEBHOW >KM3HU [UIsI OOECTeueHUs
0€30MacHOCTH TMpH OOpallleHUH C MNpudopaMu U TEXHUYECKHMMH YCTPOMCTBAMH,
COXpaHEHUS 3I0POBbS M COOTIOACHNUSI HOPM SKOJIOTMUECKOT0 MOBEICHUS B OKPY KaOIIeH

cperne;
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OCYILIECTBIIATh MOUCK MHpOpManuu B MHTEepHETE, CaMOCTOATENbHO (HOpMYyIUpys
IIOMCKOBBIM 3alpoOC, HAXOAWUTh IIyTH OIPEACICHNs JOCTOBEPHOCTH MOJY4YEHHOMN
uH(pOpMaIMU HAa OCHOBE UMEIOLIUXCS 3HAHUN U JONOJHUTENbHBIX HICTOYHHUKOB;

UCMOJb30BaTh IPH  BBIIOJHEHUM YYEOHBIX 3aJaHUN HAYYHO-IOMYJISIPHYIO
JUTEPATYypy, CIPAaBOYHBIE MaTepUalbl, pecypchl cetu MHTepHeT, BIaieTh npruemMaMu
KOHCIIEKTUPOBAHUS TEKCTa, MpeoOpa3oBaHus HH(OPMAIIUU U3 OTHOW 3HAKOBOM CHUCTEMBI
B IpYT'y10,

CO3/1aBaTh COOCTBEHHbIE TIMCbMEHHBIE M YCTHBbIE COOOIIEHUS Ha OCHOBE
uHOpMalIMM W3 HECKOJIbKUX HCTOYHUKOB, MYOJIMYHO TMPEACTABISITh PE3YJIbTaThl
IIPOEKTHOM WJIA UCCIIEA0BATEIBCKON IEATEIBHOCTH, TP 3TOM I'PaMOTHO MCIOJIb30BATh
U3YYEHHBIM TOHATUHHBIA ammapar H3y4aeMmoro pasziena (pU3MKd M COMPOBOXKAATH
BBICTYIUIEHHE IIPe3eHTaluel ¢ yueToM 0COOEHHOCTEH ayIuTOpUH 00yJarOIIUXCsl.
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7 KIIACC
Ne HanmenoBanue KomuuectBo | [Iporpammuoe coaepkanne |  OCHOBHBIE BUJIbI I€ATETBHOCTH 00Yy4YarOIIMXCs
/1 pa3zielioB U TeEM 4acoB

y4eOHOT0 TIpeIMeTa

du3KKa U ee POJIb B MO3HAHUM OKPYKAIOIIEro MUPa

1.1 | ®usuka — Hayka 2 ®dusnka — Hayka o pupojie. | BeisiBiieHue pa3muuuii Mexay pu3ndecKuMu
0 IPUPOJE SIBrieHUst MpUpPOBIL. Y XMMUYECKUMH ITPEBPALICHUSIMH.
dusnyueckue ABICHUS: PacnioznaBanme n knaccudukanms Gu3nIecKux
MeXaHU4YEeCKHUE, TeNJIOBbIC, | SBJICHUMN: MEXaHUYECKUX, TCIIOBBIX,
BJIEKTPUYECKHUE, AJIEKTPUYECKUX, MATHUTHBIX U CBETOBBIX.
MarHuTHLIE, CBETOBEIC, Hab6mtonenue u onvcanue GU3NYeCcKuX sIBJICHUN
3BYKOBBIC
1.2 | ®uznueckue 2 dusnyueckre BEIMINHEL. OnpenenieHue UEHbI IEJICHUS Kb
BEJIMUHHBI Nsmepenne pusnyueckux HM3MEPHUTEIHHOTO IPHOOPA.

BeJIMUuH. Pu3nyeckue
npuoopsl. [lorpemHocTh
U3MEpEHUN
MexayHapoiHasi cucTema
eIUHMUIL

N3MepeHne MMHENHBIX Pa3MEPOB TEI

Y IIPOMEKYTKOB BPEMEHU C YUETOM
ITOTPELIHOCTEN.

N3mepenre 00beMa KUJIKOCTH U TBEPAOIo Teja.
N3mepenune tremnepaTypsl IpU TOMOLIU
YKAJIKOCTHOI'O TEPMOMETPA U JaTYUKa
TEMIIEPATypHI.

BrinosiHeHME TBOPUECKHUX 3aJaHUM 110 TTIOUCKY
CHOCOOOB U3MEPEHUST HEKOTOPBIX (PU3NUECKUX
XapakTEPUCTUK, HAIPUMED, Pa3MEPOB MAJIBIX
00BEKTOB (BOJIOC, POBOJIOKA), YIaICHHbBIX
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00BEKTOB, OOJIBIINX PACCTOSIHUI, MAJIbIX
MPOMEXYTKOB BpeMeHu. O0CyxaeHne
MpeayIaraéMpIX CIioco0oB

1.3. | EcrecTBeHHO- 2 Kak ¢usuka u qpyrue BoiaBrkeHne Tunore3, 00bSICHIIOIUX MPOCTHIE
HaY4YHBII METOA €CTECTBEHHBIE HAYKU SABJICHUS, HAIIpUMED:
MTO3HAHUS U3Yy4aroT NPUPOAY. — [M0YEMY OCTAHABJIMBACTCS JBUKYLIEECS
EcrecTBeHHO-HAy4YHBIN 10 TOPU30HTAJILHOM ITOBEPXHOCTH TEINO;
METOJ TO3HAHMUSL: — [I0YEMY B KapKyI0 ITIOrOJly B CBETJION OEKIIE
HaOJII0JIEHNE, TOCTAHOBKA MPOXJIAHEN, YeM B TeMHOM. [Ipeanoxenue
Hay4HOT'0 BOIIPOCA, CIOCOOOB MPOBEPKU TMIIOTE3.
BBI/IBMOKCHUE TUIIOTES, IIpoBeneHne uccaenoBaHms IO MPOBEPKE KAKOM -
HKCIIEPUMEHT I10 MPOBEPKE | OO TUIOTE3bI.
TUIOTE3, OOBSICHEHNE [TocTpoenue npocreiux Moaene puanaeckux
HA0JII0/1aeMOT0 SIBJICHUS. SIBJICHUH (B BUJI€ PUCYHKOB WJIM CXEM ), HAIPUMEP
Onucanue puznuecKux MaJICHUE MPEIMETA; TPSIMOJIMHENHOE
SBJICHUH C TTOMOIIBIO pacnpoCTpaHEHUE CBETA
MoeJIen
Htoro no pazneny 6

HepBOHaqaﬂmee CBCACHUA

0 CTPOCHMH BEIIECTBA

2.1

Crpoenue BeliecTBa

1

CrpoeHue BellecTBa:
aTOMBI U MOJIEKYIIBI, UX
pa3mepsbl. OMbITHI,
JI0Ka3bIBAIOIINE
IUCKPETHOE CTPOCHHE
BEIIECTBA

Habmronenue u mHTEpIIpeTaIys OMbITOB,
CBU/JICTEIHLCTBYIOIIUX 00 aTOMHO-MOJICKYJIIPHOM
CTPOSHUHM BEIIECTBA: OIBITHI C PACTBOPECHUEM
pa3IMYHBIX BEIIECTB B BOJIC.

Ornenka pa3MepoB aTOMOB U MOJIEKYJI

C UCTOJb30BaHUEM (oTorpaduii, moaydeHHbIX
Ha aTOMHOM CHUJIOBOM MHKpockore (ACM) —
naboparopHas padora 1o teme: «O1eHKa
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JUaMeTpa aToMa METOJIOM PSIIOB
(c ucnonb3zoBaHueM (pororpaduii).
OrnpeneneHure pa3MepoB MajlbIX Tell

2.2 | JIBmxeHue
U B3aUMOJICHCTBHEC
YaCTHIl BEIIECTBA

JIBM>KEHHE YaCTHII
BeecTBa. CBI3b CKOPOCTH
JIBU>KCHUS YaCTHIL

C TEMIEPATypPOU.
bpoyHoBCKOE 1BHXKEHMUE,
auddysus.
B3anmoneiicTBue yacTuig
BEILECTBA: IPUTSIKCHHE

U OTTAJIKUBAHUE

Habmronenue u 00bsicHeHuE OPOYHOBCKOTO
JIBUXKEHUS U sBIIeHUs TudPy3un.

[TpoBenenue u 0OBICHEHNE OMBITOB

M0 HaOJIO/IEHUIO TEIVIOBOTO PacIIMpPEHUS Ta30B.
[IpoBenenue u 0ObICHEHUE OMBITOB

10 OOHAPYKEHHUIO CHII MOJIEKYJISIPHOTO
NPUTSHKCHUS U OTTAJIKUBAHMS

2.3 | Arperarssie
COCTOSIHMS BEI[ECTBA

ArperatHbie COCTOSTHUS
BEILIECTBA: CTPOEHHUE I'a30B,
KUIKOCTEN U TBEPBIX
(KpUCTAITMYECKUX) TEJ.
B3anmocss3bp mexay
CBOMCTBAaMU BEILIECTB

B Pa3HbBIX arperaTHbIX
COCTOSIHUSIX U UX
aTOMHO-MOJICKYJIIPHBIM
ctpoeHreM. OcoOeHHOCTH
arperaTHbIX COCTOSIHUMI
BOJIBI

Onucanue (C UCIOJIb30BAHUEM TTPOCTHIX
MOJIEJIe) OCHOBHBIX PAa3IU4Yuil B CTPOCHUU T'a30B,
KHUIKOCTENU U TBEPHABIX TE.

OO0BsICHEHNE MAJION CKUMAEMOCTH KUIKOCTEN
Y TBEPJIbIX T€J, OOJBIION CKUMAEMOCTH T'a30B.
OObsicHeHUE coXpaHeHHs (OPMBI TBEPIBIX TEI
Y TEKYYECTHU KUJIKOCTH.

IIpoBeneHue ONBITOB, TOKA3bIBAIOIINX, YTO

B TBEPJIOM COCTOSTHUM BOJIbI YACTHUIIbI HAXOATCS
B CpEHEM Jlajibllie APYT OT Jipyra (IJIOTHOCTh
MEHBIIIE), YEM B JKHIKOM.

Y cTaHOBIEHHE B3aUMOCBSI3U MEXKTY
OCOOEHHOCTSIMM arperaTHbIX COCTOSIHUI BOJIbI

Y CYIIECTBOBAHMEM BOJIHBIX OPraHU3MOB

(MC — 6uonorus, reorpadusi)

Hroro no pazneny
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JIBH:KeHMe M B3aUM OIeCTBHE TeJl

3.1 | Mexannueckoe 3 Mexannueckoe nBuxkeHue. | MccnenoBanue paBHOMEPHOIO IBUKEHUS,
JBUYKEHUE PaBHOMepHOE OIpEENICHUE €ro MPU3HAKOB.
Y HEPaBHOMEPHOE HaOmronenne HepaBHOMEPHOTO IBUYKEHUS
neuxkeHne. CKopocTb. Y ONPEEIICHUE €ro OTIIMYHUIA OT paBHOMEPHOT O
CpenHsis CKOPOCTh JBHOKCHUS.
TP HEPAaBHOMEPHOM OnpeneneHue CKOPOCTH PaBHOMEPHOIO
IBWO>KeHUU. Pacuer nytu JBWO)KEHUS (IIapuKa B KHUAKOCTH, MOJENN
U BPEMEHU JIBHXKEHUS AJIEKTPUYECKOI0 aBTOMOOWIIA U T.J.).
Omnpenenenue cpeaHe CKOPOCTH CKOJIbKEHHUS
OpycKa WM IapyKa M0 HaKJIOHHOM TUIOCKOCTH.
Pewenue 3ana4 Ha ornpeeneHue NyTi, CKOPOCTH
Y BPEMEHU PABHOMEPHOT'O JIBM)KEHHUSI.
AHanu3 rpauKoB 3aBUCUMOCTH MMYTH U CKOPOCTH
OT BpEMEHU
3.2 | Muepuns, macca, 4 SBnenuie unepuuu. 3akoH | OObSICHEHHE U MPOTHO3UPOBAHUE SIBJICHUIA,

IIJIOTHOCTb

nHepuuu. Baumonencraue
TEJI KaK IMPUYrHA
M3MEHEHUS CKOPOCTHU
IBIDKEHUS Tel. Macca Kak
Mepa UHEPTHOCTHU Tea.
IInoTHOCTH BeliecTBa.
CBs13b INIOTHOCTH

C KOJIMYECTBOM MOJIEKYJI

B eAUHUIE 00beMa
BEIIECTBA

0OYCIIOBJICHHBIX HHEPITUECH, HAIIPUMED, YTO
MIPOMCXOJUT MPH TOPMOKCHHUH HITH PE3KOM
MaHEeBpE aBTOMOOWUJIS, TOYeMY HEBO3MOXKHO
MTHOBEHHO MPEKPATUTh ABUKEHUE HA BEIOCUTICIIE
WJIA CaMOKaTe U T. .

[IpoBeieHHE U aHATIU3 OIBITOB,
JTEMOHCTPUPYIOIINX U3MEHEHHUE CKOPOCTH
JBIDKCHUS Tejla B pe3yibTaTe ACHCTBUS Ha HETO
JIPYTHX TEIL

Pemenue 3ama4 Ha ornpeiesieHue MacChl TeJa, €ro
0o0BbEMaA U INIOTHOCTH.
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[IpoBeneHne u aHanu3 OMBITOB,
JEMOHCTPUPYIOIINX 3aBUCUMOCTh U3MEHEHHUS
CKOPOCTH T€JIa OT €r0 MacChl

IIPY B3aUMOJECHUCTBUU TEIL

N3mepenne Maccel Tena pa3IuuyHbIMU CIIOCOOaMHU.

OHpC}ICJ’ICHI/IC IIJIOTHOCTH TCJIa B pE3YJIbTATC
HU3MCPCHUSA €T0 MAaCChl U ob0beMa

3.3

Cuma. Buaer cun

14

Cuna kak xapakTepuCTHUKa
B3aUMOJECHUCTBUS TEII.
Cwuna ynpyrocty 1 3aK0H
I'yka. U3mepenune cuiibl

C IMIOMOIIBIO TUHAMOMETPA.
SIBieHME TATOTCHUS U CHUJIa
TskecTH. Cuna TSKeCTU
Ha IPYTUX IUJIaHETaXx.

Bec tena. HeBecomocTs.
CnoxxeHue cuil,
HANPABJIECHHBIX 10 OJHON
MIPAMOM.
PaBHozericTByrOMAst CHJL
Cwuna tpenus. Tpenue
CKOJIbJKCHUS M TPEHUE
nokost. Tpenue B npupoie
1 TEXHUKE

N3ydyeHue B3auMOJEHCTBUS KaK PUYUHBI
M3MEHEHUS] CKOPOCTH Tella WK ero AepopMaluu.
Onucanue peabHbIX CUTYallui B3aUMOJICHCTBUS
TEJ C MOMOIIbIO MOJIENIEH, B KOTOPBIX BBOJUTCS
MOHATHE ¥ N300paKCHUE CHITBI.

N3yuenue cuibl ypyrocTu.

HccrnenoBanne 3aBUCUMOCTH CHUITBI YIIPYTOCTH

OT YJIMHEHHUS PE3NHOBOTO ITHYpa WIIH MPY>KUHBI
(c mocTpoeHnueM rpaduka).

AHanmmM3 MPaKTUYECKUX CUTYAIUH, B KOTOPBIX
MIPOSIBIISICTCS IEUCTBUE CUITBI YIIPYTOCTH
(ynpyroctb mMsi4a, KpOCCOBOK, BETOK JepeBa

U Jp.).

AHanu3 cuTyaluii, CBI3aHHbBIX C ABJICHUEM
TATOTCHHUS.

OO0BsicHeHHE OpOUTATLHOTO JBUXKCHUS TIJIAHET

C WICTIOJIb30BAaHHUEM SIBJIICHHSI TSATOTEHUS U 3aKOHA
WHEPIIIH.

M3mepenne Beca Tena ¢ TOMOIIBIO THHAMOMETpA.
O6ocHOBaHUE ATOTO CIoco0a U3MEpPEHHUSI.
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Anamms u MOJCIUPOBAHUC ABJICHUA HCBCCOMOCTHU.

DKCIEpUMEHTAIBHOE NIOJIyY€HHE ITPaBUIIa
CJIOXKEHHUsI CUJI, HAIIPABJIEHHBIX BJIOJIb OAHOU
MIPSIMOM.

OrnpeneneHne BETMYNHBI PAaBHOACHCTBYIOIIEH
CHIL

N3y4yeHne cuiibl TPEHUS CKOJIBKEHUS U CUJIBI
TPEHUs I1OKOS.

HccenenoBanne 3aBUCUMOCTH CUJIbI TPEHUS

OT CWJIBI ABJICHUS U CBOMCTB TPYILIUXCS
ITIOBEPXHOCTEM.

AHaJIN3 TPAKTUYECKUX CUTYALNH, B KOTOPBIX
IIPOSIBIISIETCA IEVCTBUE CUIIBI TPEHMUS,
UCIOJIb3YIOTCS CIIOCOOBI €€ YMEHBIIECHUS

WM YBEJIMYEHUS (KaTaHUE Ha JIbDKaX, KOHbKaXx,
TOPMO’KEHUE aBTOMOOWJIS, UCTIOIb30BaHHE
MOAIINITHUKOB, TUIABAHUE BOAHBIX JKUBOTHBIX
u Jp.).

Pemenue 3a1au ¢ ucnosnp30BaHUEM POpPMYI
IUISL pacueTa CUJIbI TSHKECTHU, CUJIbI YIIPYTOCTH,
CUJIbI TPEHUS

Htoro no pazneny

21

JlaBjieHre TBEPABIX TeJl, KUAKOCTEHd U ra3oB

4.1

[asnenue. [lepenaua
JIaBJICHUS TBEPABIMU
TEJIaMH, KUJIKOCTIMU
Y ra3aMu

3

HaBnenue. CriocoObl
YMEHBIICHUS U YBEIUYCHUS
naBjcHus. /aBieHue rasa.
3aBHUCHUMOCTH JIaBJICHHUS

Amnanu3 u 00BSICHEHHE ONBITOB H MMPaKTHYCCKUX

CHUTYaITNii, B KOTOPBIX TPOSBIISCTCS CHJIA
TaBIICHUSI.
O6ocHOBaHUE CITOCOOOB YMEHBIIICHUS
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rasa ot oobema,
TeMIIEepaTyphl.
[lepenaua naBineHus
TBEP/IBIMHU TEJIaAMH,
JKMJIKOCTSIMU M Ta3aMHU.
3akon Ilackamns

U YBEJIIMYCHUS JTABIICHHUS.
M3y4yeHne 3aBUCUMOCTH JIaBJICHUS T'a3a

0T 00beMa U TeMIIePaTypPHI.

N3ydenue ocobeHHOCTEH Tepeaaun JaBIeHus
TBEPJBIMU TEJIAMH, KHJIKOCTSIMH U Ta3aMHu.
O6ocHOBaHUE PE3YJIBTATOB OMBITOB
0COOEHHOCTSIMH CTPOEHUS BEIIECTBA B TBEPIOM,
KHUJIKOM U Ta3000pa3HOM COCTOSHUSX.
DKCIepUMEHTAITbHOE JI0Ka3aTeIbCTBO 3aKOHA
Ilackans.

Penrenue 3aa4 Ha pacdeT JaBICHUS TBEPIOTO
Tena

4.2

JlaBiieHHUE KUIKOCTH

3aBUCHUMOCTD JABJICHUS
MKUJKOCTU OT TJTYOUHBI.
[THeBMaTUUeCKHE MAIIUHBI.
I'mapocratnueckui
napanokc. Coobmaronuecs
cocynsl. ['napaBnmnueckue
MEXaHU3MbI

HccnenoBanne 3aBUCUMOCTH JIaBJICHUSA
KUJKOCTU OT TJIYOUHBI IOTPY>KEHUS U TJIOTHOCTH
AKHUJIKOCTH.

HabGmronenre u o0bsICHEHHE THAPOCTATHYECKOTO
napajiokca Ha ocHOBe 3akoHa [lackansi.
N3ydenune cooOmarmumuxcs cocy10B.

Pemenue 3a1a4y Ha pacueT AaBICHUS KUJIKOCTH.
OOBsicHeHHE PUHITUIIA ICUCTBUS
TUIPABINYECKOI0 IIPECCca, MTHEBMATUUECKHUX
MaIII1H.

AHanu3 1 00bSACHEHHE MPAKTHYECKUX CUTYALIH,
JEMOHCTPUPYIOIINX MPOSIBJICHUE TaBICHUS
KUJIKOCTHU U 3akoHa [lackars, Hanpumep
MIPOIIECCOB B OPraHU3Me MpH rTyOOKOBOTHOM
HBIPSIHUU
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4.3 | AtmocdepHoe Atmocdepa 3emiu DKCIEpUMEHTAIbHOE OOHAPYKEHUE
JABJICHUE u aTMoc(epHOe 1aBleHHe. | aTMOC(EPHOro JaBICHHUS.
[TpuuunHsb! cymecTBOBaHUs | AHaIM3 U OOBSICHEHUE OIBITOB U MIPAKTUYECKUX
BO3/IYIITHOM 000JIOUKH CUTYAIWi, CBSI3aHHBIX C JICHCTBUEM
3emun. OnbIT Toppuyennu. | atMochepHOro 1aBJICHUS.
N3mepenue atmochepHoro | OObACHEHHE CYILIECTBOBAHUS aTMOC(epbl
JIaBJICHMS. 3aBUCUMOCTD Ha 3eMJIe U HEKOTOPBIX IIJIaHETaX UIIU €€
aTMOC(EepHOro AaBJIECHUS OTCYTCTBUS Ha ApYyrux maHerax u Jlyne.
OT BBICOTHI HaJl YPOBHEM OOBbsacHeHnEe N3MEHEHUS TUIOTHOCTH aTMOC(EPHI
Mopst. [Ipubopsr C BBICOTOM M 3aBUCUMOCTH aTMOC(hepHOro
IUTSL ©3MEPEHUS JABJICHHSI OT BBICOTHI.
aTMOC(epHOro AaBJICHUS Pemenue 3anau Ha pacueT arMoc(epHOro
JIABJICHMUS.
N3yuenue ycrpoiicTBa 6apomMeTpa-aHepoua
4.4 | JleiictBue JleficTBUE )KUAKOCTH U raza | DKCIIEpUMEHTaIbHOE OOHApYKEHUE TEUCTBUS

KHUIKOCTH M ra3a
Ha MOrpy’KCHHOC
B HUX TCJIO

Ha OTPYKEHHOE B HUX
TeJ10. BelTankusaromas
(apxuMmenoBa) cuiia. 3aKOH
Apxumena. [1naBanue Tei.
BoznyxorutaBanue

KUJKOCTHU U T'a3a Ha MOTPY>KEHHOE B HUX TEJIO.
OrnpenenieHre BHITAIKMBAIONIEH CHITHI,
JNEUCTBYIOILIEN Ha TEJI0, ITOIPYKEHHOE

B )KUJKOCTb.

[IpoBeneHre u 0OCYXI€HHUE OIBITOB,
JEMOHCTPUPYIOIIUX 3aBUCUMOCTD
BBITUIKUBAIOIIEH CUJIbI, JEUCTBYIOIIEH HA TEJIO
B JKUJIKOCTH, OT 00beMa MOTrpy>KEHHOMN

B KMJIKOCTh YaCTH T€ja M OT INIOTHOCTH
JKUIKOCTH.

lIposepka nezasucumocmu 8blmanxkugaroujeu
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cuibl, Oelicmeayroujeli Ha mejo 8 HCUOKOCHU,

om maccvl mend.

HccnenoBanue 3aBUCUMOCTH Beca Tella B BOJIE

oT 00beMa MOTPYKEHHOMN B >KUJIKOCTh YacCTH Tela.
Pemenue 3ama4 Ha MpUMEHEHHE 3aKOHA
ApxuMena v yCIIOBUS TIaBaHUS TEJI.
KoncrpynpoBanue apeomerpa

WA KOHCTPYHPOBAHUE JIOIKH U OMPEIEIICHUE e¢
IPy30M0TbEMHOCTH

Htoro no pazneny

21

Pabora u MOIIHOCTH. JHEPrus

5.1

Pabora n MOIIHOCTD

Mexanuueckas pabora.
MomtHoCTE

DKCNEPUMEHTAIBHOE OMPEICICHUE
MEXaHUYECKOW pabOThlI CUIIBI TSAKECTH

MPU MTAJCHUU TEJIA U CUJIbI TPEHUS

IIPU PABHOMEPHOM IIEPEMEIICHUN TEJIA

10 TOPU30HTAILHON TOBEPXHOCTH.

Pacuer MomHoCTH, pa3BUBaEMON IIpU MOABEME
10 JICCTHMIIC.

Pemenue 3a1a4 Ha pacueT MEXaHUYECKOU pabOoThI
1 MOIIIHOCTH

5.2

HpOCTBIG MCXaHHM3MBI

[IpocTbie MEXaHU3MBI:
pbIyar, 0JI0K, HaKJIOHHAas
IIOCKOCTh. [IpaBuio
paBHOBECHS pblyara.
[Ipumenenue nmpasuia
paBHOBECHS pbluara

K OJI0Ky. «3050TOC

OrnpenienieHrE BBIMTPHINIA B CHIIE POCTHIX
MEXaHHU3MOB Ha MPUMEpE pbluara, MoABHKHOTO

M HEOJABHKHOT'O OJJOKOB, HAKJIOHHOM IIJIOCKOCTH.
HccnenoBanue ycnoBUs paBHOBECHS phluara.
OOGHapykeHHe CBONUCTB MPOCTHIX MEXAHU3MOB

B Pa3JIMUYHBIX HTHCTPYMEHTAX U MPUCTIOCOOICHUSX,
HCIIOIb3YEMBIX B OBITY U TEXHHUKE, a TAaK)Ke
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npaBuiio» Mexanuku. KII/]
MIPOCTBIX MEXaHU3MOB.
[IpocThie MEXaHU3MBI

B OBITY U TEXHUKE

B JKMBBIX OpPraHU3Max.

DKCNEepUMEHTaIBHOE JJOKA3aTEILCTBO PABEHCTBA
padoT MpY MPUMEHEHUHU MPOCTHIX MEXaHU3MOB.
Onpenenenne KII/{ HaKTOHHOM MJIOCKOCTH.
Pemenue 3a1ay Ha NpUMEHEHUE TTpaBUIA
paBHOBecHs priuara v Ha pacuet KITJ]

5.3 | Mexannueckas 4 MexaHnueckast SHEpPIusl. DKCNEpUMEHTAILHOE OINPEACIICHUE U3MEHEHUS
HEPrusl Kunernueckas KMHETUYECKOW U MOTEHLUAIbHON YHEPIUH TENA
Y MOTEHIMAJIbHAS DHEPTUSl. | IIPU €ro CKaThIBAHUM 110 HAKJIOHHOM IIOCKOCTH.
IIpeBpamienue onHoro Buaa | @opMyaupoBaHUE HAa OCHOBE UCCIIEIOBAaHUS
MEXaHUYECKOW IHEPTUU 3aKOHA COXPAaHEHUSI MEXaHUYECKOU dHEPruu.
B IPyrou. 3aK0H OOcyxaeHue rpaHull TPUMEHUMOCTH 3aKOHA
COXPaHEHHMS YIHEPTUU COXPAHEHHMS YHEPTUU.
B MEXaHUKE Pemenue 3a1a4 ¢ MCMOIb30BaHUEM 3aKOHA
COXPAHEHMS SHEPTUU
Hroro no pazneny 12
PesepBHOE Bpems 3
OBHIEE KOJIMYECTBO 68
YACOB 110 ITPOI'PAMME
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8 KIIACC
No HaumenoBanue KommnuectBo | [Iporpammuoe copepkanue | OCHOBHBIE BUJIBI ACSITEIILHOCTH 00 Yy4aIOITUXCS
n/m pa3zielioB U TEM 4acoB
y4eOHOI0 ImpeaMeTa
TemioBbie ABJICHUSA
1.1 | Ctpoenue u cBOiCTBa 7 OCHOBHbBIE MTOJIOKEHHUS HabGnronenue u nHTEpIIpeTaIns OMbITOB,

BCIICCTBA

MOJIEKYISIPHO-KUHETHYECKON
TEOPHUH CTPOCHHUSI BELIECTBA.
Macca u pa3mepbl aTOMOB

1 MoJIeKyJ1. OIBITHI,
IIOJITBEP K IAFOIIIHE
OCHOBHBIE IOJIOKEHHUS
MOJIEKYJIIPHO-KUHETUYECKON
TEOPUH.

Mopenu TBEpAOro, )KUAKOTO
U Ta3000pa3HOr0 COCTOSIHUM
BEILIECTBA.
Kpucranmmueckue

u amopdHbIE Tena.
OOBbsicHEHUE CBOWCTB I'a30B,
KUJKOCTEN U TBEPIBIX TEI
Ha OCHOBE II0JIOKCHU
MOJIEKYJISIPHO-KMHETHYECKOU
teopun. CMaunuBaHue

Y KaNWUISIPHbBIE SBJICHUS.
TennoBoe paciupeHue

U CKaTue

CBUJICTEIbCTBYIOIIUX 00 aTOMHO-MOJIEKYJISIPHOM
CTPOCHHUH BEUIECTBA: ONBITHI C PACTBOPECHUEM
Pa3IMYHBIX BEIIECTB B BOJE.

Petienue 3aa4 o O1eHUBAHUIO KOJIMYECTBA
aTOMOB WJIM MOJIEKYJI B €AMHUIE 00BeMa
BEIIIECTBA.

AHanu3 TeKcTa JPEeBHUX aTOMHUCTOB (HaIIpUMep,
¢parmenTta noamsl Jlykpeuus «O npupoae
BEIIICH») C M3II0KEHHUEM 000CHOBAHUM aTOMHOM
TUTIOTE3bI (CMBICIIOBOE UTCHHE).

Orenka yoeIuTeTbHOCTH 3THX 000CHOBaHUHA.
OObsicHeHuEe OPOYHOBCKOTO IBUXKEHUS, SIBIICHUS
b Gy3un U pazIuuuid MeXa1y HUIMH Ha OCHOBE
MOJIOKEHUM MOJIEKYIISIPHO-KUHETUYECKOU
TEOpUU CTPOCHHUSI BEIIECTBA.

OObsicHEHUE OCHOBHBIX Pa3fIuyuil B CTPOCHUU
ra3oB, XKHUJAKOCTEH U TBEPABIX TEJ

C MCTIOJIb30BAHUEM TOJIOKEHUH MOJIEKYJISPHO-
KUHETUYECKOW TEOPHH CTPOSHUS BEIIECTBA.
[IpoBeneHre OMBITOB MO BHIPAIIMBAHUIO
KPHUCTAJUIOB TIOBAPEHHOM COJIM WIJIH caxapa.
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[IpoBeneHue u 0OBICHEHHUE OIBITOB,
JEMOHCTPUPYIOIINX KAWL PHBIC SBJICHUS

U SIBJICHUE CMaYMBaHUSI.

OObsicHEHUE PO KANWIUISIPHBIX SIBICHUHN

JUTSI TIOCTYIUICHUST BOJBI B OPTaHU3M PACTCHHM.
HaGmonenue, nmposeaeHre u 00bICHEHUE
OTBITOB MO HAOIIOACHUIO TEMIOBOIO
paciMpeHus ra3oB, KUAKOCTEH U TBEPBIX TEJ.
OObsacHeHne coxpaHeHus: 00bema TBepAbIX Tel,
TEKY4YECTH JKUJIKOCTHU (B TOM YHCIIE, PAa3HHIIBI

B TEKYYECTH JIJISI Pa3HBIX KUIKOCTEH),
JIaBJICHUS Ta3a.

[IpoBeneHne ONBITOB, JEMOHCTPUPYIOIINX
3aBUCHUMOCTD JIaBJICHUS BO3/1yXa OT €ro oobema
Y HarpeBaHUs WIN OXJIKICHUS, U UX
00BSICHEHHE Ha OCHOBE aTOMHO-MOJIEKYJISIPHOTO
YYeHUS.

AHaIN3 MPaKTUYECKUX CUTYAIIUH, CBI3aHHBIX
CO CBOMCTBAaMH Ia30B, KUJKOCTEH U TBEPABIX TEI

TermoBblie nponEecch 21 Temneparypa. CBs3b O6ocHOBaHUE MTPaBUII U3MEPEHUS TEMITEPATYPBHI.
TEMIIepaTyphl CO CKOPOCThI0 | CpaBHEHHE PA3IMYHBIX CIIOCOOOB U3MEPEHUS
TEIJIOBOT'O JIBUKEHUS U TIKaJ TeMIEepPaTyphbl.
yactull. BHyTpeHHss Hab6mronenuie u 00bICHEHUE OMBITOB,
sHeprud. CrnocoObl JNEMOHCTPUPYIOIINX U3MEHEHNE BHYTPEHHEN
W3MEHEHUS BHYTPEHHEN SHEPruu Teja B pe3ysibTaTe TeNJonepenaun
SHEPruu: Terioneperaya 1 pabOThI BHEIIHUX CHUJL.
1 COBEpIIICHUE PaOOTHI. Hab6mronenre u 00bICHEHUE OMBITOB,
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Bune! Termonepenauu:
TEIUIONPOBOHOCTb,
KOHBEKIIHS, U3TyYCHHUE.
KonuuecTBo TENJIOTHI.

Y nenbHasa TEIIOEMKOCTh
BeniecTBa. TemiooOMeH
Y TEIIOBOE PaBHOBECHE.
YpaBHEHHE TEIMIOBOIO
Oananca. [maBienue

Y OTBEp/ICBAHUE
KPUCTAIMYECKHUX BEIIECTB.
VnennHas TeIioTa
IJIaBJICHUS.
[Tapoo6pa3oBanue

U KoHjeHcanus. Ucnapenue.

Kunienue. Y genbuas
TEeIJI0Ta Mapoodpa3oBaHMUs.
3aBUCHUMOCTb TEMIIEPATYPhI
KUIIEHHS OT aTMOC(HEPHOTO
JABJICHUS.

BrnaxunocTs Bo3myxa.
DHeprus TOIIUBA.

VY nenbHas Temiora
CropaHus.

[TpunHIUTIBEI paOOTHI
teraoBbIX Apurarene KI1J]
TEIJIOBOTO JBUTATEIIS.

00CyXIeHHE MPAKTUIECKUX CUTYaIIUH,
JIEMOHCTPUPYIOIINX PA3IMYHbBIC BUBI
TEIUIONEepEIauu: TeTUIONPOBOIHOCTb,
KOHBEKIIHIO, U3TyYCHHUE.

HccaenoBanue ABJIEHUS TEINIOOOMEHA

[PYA CMEIIIMBAHUM XOJIOJHOU Y TOPSYEUN BOJIBI.
HabGmronenune ycTaHOBIEHUS TEIIJIOBOTO
PaBHOBECHS MEXKY TOPSIYEH M XOJIOJTHOM BOJIOM.
Onpenenenue (M3MEPEHUE) KOIUYECTBA
TEIJIOTHI, TOJTYYEHHOT'0 BOJIOW MPHU TEINIO0OMEHE
C HarpeThIM METAUTMYECKUM LIUJIUHIPOM.
Omnpenenenue (M3MepeHUE) yaeIbHON
TEIIJIOEMKOCTH BEIIECTBA.

Pemenne 3ama4, CBA3aHHBIX C BRIYMCIICHUEM
KOJIMYECTBA TEIJIOTHI U TEINIOEMKOCTHU

IPU TETUIO0OMEHE.

AHaJIM3 CUTYyalui MpakTUIEeCKOTo
HCITOJIb30BAaHUS TEIJIOBBIX CBOMCTB BEIIECTB
¥ MaTepuajioB, HAIIpUMEP, B LEIAX
SHeprocOepeKeHUs : TEMIOU30JISIIHUA,
sHEeprocoOeperaroIue KpoIiiy,
TEPMOAKKYyMYJISITOPHI U T. 1.

HabGnronenue siBjeHuil ucnapeHust

1 KOHCHCAIIUH.

HccnenoBanue mpoiiecca CapeHust
Pa3IMYHBIX JKUIKOCTEM.

OObsicHeHUE SBIICHUM UCTIapCHUS
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TerioBeIe ABUTATEIN

Y 3all1Ta OKPYKaroIen
CpEIbL.

3aKOH COXpaHEHHUS

Y TIPEBPAILEHUS YHEPTUU
B TEIUIOBBIX MPOLIECCaAX

¥ KOHJICHCAITUU Ha OCHOBE aTOMHO-
MOJIEKYJISIPHOTO YUCHHUSI.

HabGmronenue u o0bsicHeHHe TIpoliecca KUMeHus,
B TOM YHCJIE 3aBUCUMOCTH TEMIIEPATYPhI
KHUIICHUS OT JaBJICHMUS.

Onpenenenue (M3MepeHNE) OTHOCUTEIIHLHOM
BII&KHOCTH BO3/yXa.

Habmonenue npoiiecca rraBieHus
KPUCTALUTUIECKOTO BEIECTBA, HATIPUMED, JIbJIA.
CpaBHeHUE MPOLIECCOB IJIABJICHUS
KPUCTALTUICCKUX TEJI U pa3MITdeHUs

IIpY HarpeBaHUU aMOP(HBIX TEJl.

OmnpeneneHue (M3MepeHue) yaeabHOU TETI0ThI
TUJTABJICHUS JIbJIA.

OObsicHeHUE SBJICHUH TUTaBJICHUS

Y KPUCTATU3AIIUA Ha OCHOBE aTOMHO-
MOJIEKYJISIPHOTO YUEHUSI.

Pemenne 3amay, CBI3aHHBIX C BHIYUCIICHHEM
KOJIMYECTBA TEIUIOTHI B MpOIeccax
TETUTIOTIepeau MPH IJIaBICHUN

Y KPUCTALTU3AIINN, UCTIAPSHU N U KOHCHCAITUH.
AHanmM3 CUTYyaluil MPaKTHIECKOTO MPUMEHCHHUS
SIBJICHUM TUTABJICHUS U KPUCTAUTA3AIIHH,
HaIpUMeED, MOTYICHHE CBEPXIUCTHIX
MaTepHualioB, COJIeBas rpeJika u Jip.

AHanu3 paboThl U 00BSICHEHUE TPUHIIUIIA
JIENUCTBUS TETIJIOBOTO JIBUTATEIS.
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Brranciienrne xonu4yecTBa TEIJIOTHI,
BBIJICTISIFOIIETOCS MPU CTOPAHUU PA3IMYHBIX
BUI0B TorumBa, u KIIJ{ geuraremns.
OOGcyXIeHNE PKOJOTHYECKUX TOCIICICTBUI
WCII0JIb30BaHUS JIBUTATEJICH BHYTPEHHETO
CropaHusl, TEIUIOBBIX U THAPOICKTPOCTAHITUN

Hroro no pazneny

28

3J1eKTpnqec1me H MAarHUuTHbBIC ABJICHUSA

2.1

DIIEKTPUUECKHUE
3apsbl.

3apsKEHHBIE Tela

U UX B3aUMOJIEUCTBUS

7

DJeKTpu3anus Tell.

JIBa pozia dIEKTpUIECKUX
3apsa0B. B3anmopericreue
3apsSYKEHHBIX TEJL.

3akon Kynona (3aBUCHMOCTh

CHUJIbI B3aUMOJICVCTBUS
3apSKEHHBIX TEJ

OT BEJIMYUHBI 3aPsI0B

Y pacCTOSHUS MEXKIY
TeJIaMu).

DJIEKTPUUYECKOE TIOJIE.
HanpsxenHocTs
AJIEKTPUYECKOTO MOJIA.
[IpyHIMD Cyneprio3uun
BIIEKTPUYECKUX MOJICH

(Ha KaUECTBEHHOM YpPOBHE).

Hocurenu anexkTpudeckux
3apsA/I0B. DJIE€MEHTAPHBIN
BJICKTPUYECKUUN 3apsi.

HaGmonenue u mpoBeieHUE OMBITOB

IO AJIEKTPU3ALMU TEJ ITPU CONMPUKOCHOBEHUU

Y MHJYKLIHEW.

HabGmonenue u o0bsicHEeHUE B3aUMOJICHCTBUS
OJTHOMMEHHO U Pa3HOMMEHHO 3apsKEHHBIX TEIL.
OObsicHEeHUE TPUHITUIIA TSUCTBHS DJIEKTPOCKOTIA.
OObsicHEeHUE SBIICHUH AJICKTPU3AIUU

IIPU COMPUKOCHOBEHUHU TEJI U UHAYKIIUEH

C UCMOJIb30BAHUEM 3HAHUN O HOCUTEIISIX
BJIEKTPUYECKUX 3apsAI0B B BEIIECTBE.
Pacnio3naBanue u 00ObICHEHUE SIBICHUI
AIEKTPU3ALMU B IOBCEIHEBHOW KU3HU.
Hab6moneHne u 00bSICHEHUE OMBITOB,
WJUTIOCTPUPYIOIIUX 3aKOH COXPAHCHUS
3JIEKTPUYECKOTO 3apsiaa.

Habronenue onbITOB 10 MOIEIMPOBAHUIO
CUJIOBBIX JIMHUU 3JIEKTPUYECKOTO TOJIS.
HccnenoBanne neicTBUS AIEKTPUUECKOTO OIS
Ha MIPOBOJIHUKHU U IUDJICKTPUKHU
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Crpoenue aToma.
[IpoBOoHMKH

Y TUDJICKTPUKHU. 3aKOH
COXPAHEHHUSI IEKTPUUYECKOTrO
3apsiga

2.2

[TocTostHHBIN
BJIEKTPUYECKUN TOK

20

DIIEKTPUUECKUN TOK.

VY cioBus CymiecTBOBaHUS
AJIEKTPUYECKOTO TOKA.
HcToynnku moCTOSITHHOTO
ToKa. JlencTBus
AJICKTPUYECKOr0 TOKa
(TemoBOE, XUMHUUECKOE,
MAarHuTHOE).
DJIEKTPUUYECKUN TOK

B JKUJIKOCTSIX U razax.
DJIeKTpUYECKas 11eTb.
Cuna Toka. DJIEKTPUIECKOe
HanpsiKeHUeE.
ConpoTuBieHue
MPOBOJIHUKA. Y JIeJbHOE
COMPOTHUBJICHHUE BEIIECTBA.
3akon OMa 1J1s yyacTka
nenu. IlocnenoBarenpHOE
Y MapajieIbHOE COSMHEHHE
MIPOBOJIHUKOB.

Pabora u MOITHOCTh
AJIEKTPUYECKOrO TOKA.

HaGmroienre pa3aMaHbIX BUJIOB JICHCTBUS
JIEKTPUUECKOTO TOKA U OOHAPYKEHHUE dTUX
BHJIOB JICCTBHS B TOBCEIHEBHOM KU3HMU.
Hab6mronenre BOZHUKHOBEHUS Ta30BOT0 pas3psiia
Y 3JIEKTPUYECKOTO TOKA B JKUJIKOCTH.

COopka 1 HCTBITAHUE JICKTPUUECKOM 11enn
IMOCTOSTHHOT'O TOKa.

H3mepenune cruiibl TOKka aMIepMeTpoM.
N3mepeHne 31eKTpUueCKOro HarpssKeHUs
BOJILTMETPOM.

[IpoBenenue u 0OBICHEHHE OIBITOB,
JEMOHCTPUPYIOLINX 3aBUCUMOCTD
AJIEKTPUUYECKOTO COMPOTUBJICHUS TPOBOJHUKA
OT €ro JUIMHBI, TUIOIAIA MONEPEYHOTO CEUCHUS
Y MaTepuaia.

HccnenoBanne 3aBUCMMOCTH CHJIBI TOKA,
MPOTEKAIOIIETO Yepe3 PE3UCTOP,

OT COMPOTUBIICHUS PE3UCTOPA U HAITPSKECHUS
Ha PE3UCTOPE.

[IpoBepka npaBuia CIOKEHUS HAPSHKEHUM
IIPY MOCIIE0BATEIBHOM COCIMHEHUH JBYX
pE3UCTOPOB.
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3akon Jxoyns—JIeHna.
DIIEKTPUYECKHUE LIETH

U TIOTpeOuTENn
BJIEKTPUYECKOU SHEPTUU
B ObITy. KopoTkoe
3aMBIKaHUE

[IpoBepka npaBuiia 1 CUITBI TOKA

IIPY MAPAJLIETIBHOM COECAMHEHUN PE3UCTOPOB.
AHanu3 cuTyanuil Nocaea0BaTeIbHOIO U
NapAIJIEIBHOIO COEMHEHUS TPOBOJHUKOB

B JJOMAILIHUX JIEKTPUYECKUX CETSIX.

Pemenue 3amau ¢ ucnonb3oBaHueM 3akoHa Oma
u (hopMyI pacyeTa dJIEKTPUIECKOTO
COIMPOTUBJICHUS TIPU MOCIIEI0BATEIHLHOM

Y NIapAJUIEJIbBHOM COETMHEHUH MPOBOIHHUKOB.
Omnpenenenue paboThI MEKTPUUECKOTO TOKA,
IIPOTEKAIOIIETO YEPE3 PESUCTOP.

OnpeneneHue MOIHOCTH 3JIEKTPUYECKOTO TOKA,
BBIJICIIIEMOM Ha PE3UCTOPE.

HccnenoBanne 3aBUCHMOCTH CUIIBI TOKA Y€pe3
JAMIIOYKY OT HANpsKEHUs HA HEW.
Onpenenenune KIIJ[ narpesarens.
HccnenoBanue npeoOpa3zoBaHus SHEPTUU

IIPU MOJBEME TPYy3a DJIEKTPOABUTATEIIEM.
OObsicHEeHUE YCTPOMCTBA U MPUHIIMIIA JEHCTBUSA
JIOMAIIHUX 3JIEKTPOHArpeBaTelbHbIX MPUOOPOB.
OOBsicHEHNE IPUYHUH KOPOTKOTO 3aMbIKaHUS

Y IPUHIMIA JIEUCTBHS IITABKUX
IIPENOXPaHUTENEN.

Pemrenue 3a1ay ¢ MCHOIB30BaHUEM 3aKOHA
Jxoyns—Jlenua

2.3

MarHuTHbIC SIBJICHUS

IlocTOssTHHBIE MATHUTHI.
BzaumoeiictBue

HccaenoBanne MarHUTHOT'O B3aUMOICHCTBUSA
MMOCTOSIHHBIX MarHUTOB.
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MOCTOSTHHBIX MarHUTOB.
MarunurtHoe mnozse.
MaruauTtHoe noJje 3eMiu

U €T0 3HAYECHUE IS )KU3HU
Ha 3emue. OnbIT Ipcrena.
MarauTtHoe mnoJe
3JIEKTPUYECKOTO TOKA.
[Ipumenenune
BJIEKTPOMArHUTOB

B TeXHUKE. JlericTBHE
MarHuTHOTO TTOJIS

Ha MPOBOJHUK C TOKOM.
DJIEKTPOIBUTATEIIb
MOCTOSIHHOTO TOKA.
Hcnons3oBanue
AJIEKTPOJABUTATEIEH

B TEXHUYECKUX YCTPOUCTBAX
Y Ha TPAHCIIOPTE

N3ydenrne MarHuTHOTrO OIS TOCTOSTHHBIX
MarHuTOB MPU UX O0BEIMHEHUH U pPa3JeICHUU.
HccaenoBanue MariuTHOTO B3aUMOACHCTBUS
MMOCTOSIHHBIX MarHUTOB.

N3yueHne MarHuTHOTO TOJISI TOCTOSTHHBIX
MarHuTOB MPU UX OOBETUHEHUU U pa3JeiICHUN.
IIpoBeneHrE ONBITOB MO BU3yaIU3aI[MU MOJIA
MMOCTOSTHHBIX MarHUTOB.

N3yuenune siBneHns HAMarHU4YMBaHUS
BCILICCTBA.

HccnenoBanne neicTBUS AIEKTPUUECKOTO TOKA
Ha MarHUTHYIO CTPEJIKY.

[IpoBenieHrE ONBITOB, IEMOHCTPUPYIOIIUX
3aBUCHMOCTbD CHJIbI B3AMMOJICMCTBUS KaTYIIKH
C TOKOM M MarHuTa OT CWJIbl U HaNpPaBJICHUS TOKA
B KaTYIIIKE.

AHanu3 cUTyalui NPaKTUYECKOrO MPUMEHEHUS
3JIEKTPOMArHUTOB (B OBITOBBIX TEXHUUYECKUX
YCTPOUCTBAX, MPOMBIIIIIICHHOCTH, MEUIIUHE).
N3ydyenue nencTBrUs MAarHUTHOTO MOJISt

Ha MPOBOJHHK C TOKOM.

N3yuyeHne nercTBUs dJIEKTPOABUATATEIIS.
N3mepenue KIII anexTpoaBurarenbHou
YCTaHOBKH.

Pacno3naBanue n aHaIIN3 pa3IMYHbBIX
IIPUMEHEHUH BJIEKTPOJABUTATENECH

(TpaHcnopT, OBITOBBIE YCTPOWCTBA U JIp.)
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2.4 | DnexkTpoMarHuTHas 4 Omnebitel @apanes. SBnenne | ONbITHI IO UCCIETOBAHUIO SBICHUS
UHIYKIMSA JJIEKTPOMArHUTHON AIIEKTPOMArHUTHOM MHIYKIMN: UCCIIEI0BAHUE
nHaykuuu. [Ipasuio JleHna. | ”3MeHEeHUN 3HaYEHUs U HaIPaBJICHUS
DnekTporeHeparop. WHIYKIIHOHHOI'O TOKa
CnocoObl onydeHus
AJIEKTPUYECKOU IHEPTUU.
DJIEKTPOCTAHIIUU
Ha BO30OHOBIISIEMBIX
HMCTOYHUKAX JHEPrUU
Hroro no pazneny 37
PesepBHOE Bpems 3
OBHIEE KOJIMYECTBO 68
YACOB I10 ITPOTPAMME
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9 KJIACC
No HaumenoBanue KommuectBo | Ilporpammuoe copepxanue | OCHOBHBIC BUJIBI ICSITEIILHOCTH 00 y4arOIIUXCS
n/m pa3zesioB U TeEM 4acoB
y4e0HOro mpeMeTa
Mexannuyeckue siBJICHUS
1.1 | Mexanunueckoe 10 MexaHn4eckoe IBUKEHUE. AHanmmn3 1 00CyXJIeHHE Pa3InIHBIX TPUMEPOB

JIBIDKEHHUE U CITOCOOBI
€ro OI1CaHus

MarepuanbHas TOUKA.
Cucrema orcuera.
OTHOCUTEIBHOCTh
MEXaHUYECKOTO IBUKEHUS.
PaBHOMEpHOE
MPSAMOJIMHENHOE JBUKEHHE.
HepaBHoMepHOE
PSAMOJIMHENHOE JBUKECHHE.
CpenHsis 1 MTHOBEHHA
CKOPOCTb TEJNA MpHU
HEPaBHOMEPHOM JIBH>KCHUHU.
Yckopenue.
PaBHOyCKOpEeHHOE
MPSMOJIMHENHOE JBUKEHHE.
CBo0OoiHOE MajieHue.
OmnbiTel ['anunes.
PaBHOMEpHOE NBHKEHUE

IO OKPYKHOCTH.

Ilepuon n yacrora
oOpareHus. JInneitHas

Y yTJ10Basi CKOPOCTH.

MEXaHUYECKOT'O JIBHIKECHHS.

O6cyxneHre rpaHul] MIPUMEHUMOCTH MOJIETH
«MatepuagbHasi TOUKay.

Ornurcanre MEXaHUYECKOTO IBMKCHUS
pa3IMYHBIMU criocobamu (ypaBHEHUE, TaOIUIIA,
rpaduk).

AHaIINA3 )KU3HEHHBIX CUTYallUN, B KOTOPBIX
IPOSIBIISIETCS OTHOCUTEIILHOCTh MEXaHUYECKOTO
JBUKCHUSL.

HaGmonenre MeXaHn4ecKoro ABUKEHUS Tena
OTHOCHUTEJIBHO Pa3HbIX TEJ OTCYETA.
CpaBHeHUE ITyTEH U TPACKTOPUI JIBHXKEHUS
OJIHOT'O M TOTO K€ TE€JIa OTHOCUTEJIBHO Pa3HBIX
TN OTCYEeTA.

Anamu3 Tekcta ["anunes 00 OTHOCUTENEHOCTH
JIBUYKEHUSL; BHITIOJIHEHUE 3a/IaHUM 110 TEKCTY
(CMBICTIOBOE YTEHUE).

Onpenenenne CpeTHEN CKOPOCTU CKOIbKEHUS
Opycka WM IBU)KEHHUS IIapUKa 110 HAKJIOHHON
MJIOCKOCTH.

AHanu3 1 00CyXAeHUEe CIIocoO0B
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[lenTpocTpemMuTenLHOE NPUOIM>KEHHOTO OMPE/IeJICHUS] MTHOBEHHOM
YCKOpEHUE CKOPOCTH.

Ornpenenenne CKOPOCTH PABHOMEPHOTO
JBYDKEHUS (IIapyKa B )KUIKOCTH, MOJIEIN
AJICKTPUYECKOT0 aBTOMOOMIIS H T. 11.).
Onpenenenue nMyTy, NPOUIEHHOTO 3a JaHHBIN
IPOMEXYTOK BPEMEHH, U CKOPOCTH TeJa

1o rpauKy 3aBUCUMOCTH ITYTH PABHOMEPHOTO
JBMKEHUS OT BPEMEHH.

OO0cyxaeHue BO3MOXKHBIX TPUHITUIIOB
JENCTBUS TPUOOPOB, U3MEPSIOIINX CKOPOCTh
(cnuIOMETpPOB).

BrrunciieHne myTy U CKOpOCTH MIPU
PaBHOYCKOPEHHOM TPSIMOJIMHEHHOM JBUKEHUHU
Tena.

Onpenenenune NpoeHHOro NyTH U YCKOPEHUS
JBIDKEHUS Teja 1o rpaduKy 3aBUCUMOCTH
CKOPOCTH PaBHOYCKOPEHHOTO MPSMOJUHEHHOTO
JIBUYKEHUS TeJla OT BpEMEHHU.

IIposepka cunomesvl: eciu

npU PaABHOYCKOPEHHOM OBUNCEHUU

0e3 HauanbHOU CKOPOCMU NYMU OMHOCAMCS
KaK psi0 He4emHulxX yuces, mo
COOMEEMCcmayIouue NPOMENCYmKU 8pemMeHU
00UHAKOBYL.

Onpenenenne yCKOpeHus Tena

IPU PaBHOYCKOPEHHOM JBUKEHUU
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10 HAKJIOHHOU IIOCKOCTH.

N3mepenue niepruoaa ¥ 4acTOThI OOpaIieHus
TeJa M0 OKPY>KHOCTH.

OnpeneneHre CKOPOCTH PaBHOMEPHOTO
JIBUKEHUS TEJIA IO OKPYKHOCTH.

Pemenue 3amau Ha onpenenenue
KUHEMATUYECKUX XAPAKTEPUCTUK
MEXAHUYECKOTO JIBUKECHUS PA3IMYHBIX BUIOB.
PacnoznaBanvie u mpuOIMKEHHOE OTMMICAHUE
Pa3JIMYHBIX BUJOB MEXAHUYECKOTO JIBUKCHUS
B [IPUPO/JIC U TEXHUKE (HA TpUMepax CBOOOIHO
MMaJaroInX TEM, ABMKCHUS )KUBOTHBIX,
HEOECHBIX TeJl, TPAHCIIOPTHBIX CPEJACTB U JIp.)

1.2

B3aumoaericTeue Tei

20

[lepBeiit 3ak0H HproTOHA.
Bropoii 3akon HerotoHa.
Tperuii 3akoH HproTOHA.
[IpuHIMI Cynieprio3uunn
CHIIL.

Cuna ynpyroctu. 3aKoH
['yka. Cuna TpeHusi: cuiia
TPEHUS CKOJIbKCHUS, CUJIa
TPEHUS MOKOSI, IPYTUE BUIBI
TPEHUSI.

Cuna TSKeCTH U 3aKOH
BCEMHUPHOTO TATOTCHUS.

Y ckopenne cBOOOTHOTO
najeHus. J[BuxeHue rniaHer

Habmonenre u 00CyXeHUE OIbITOB

C IBIDKEHUEM TeJla PU YMEHBIIICHUH BIUSHUS
JPYTUX TE€J, NPEMSITCTBYIOLIUX JBUKEHHUIO.
Amnanus tekcra ["anunes ¢ onucanueM
MBICJICHHOT'O 9KCIIEPUMEHTA,
00OCHOBBIBAIOIIETO 3aKOH HHEPIIHH;
BBITTOJTHEHUE 3aJJaHH 110 TEKCTY (CMBICIIOBOE
YTEHUE).

OO6cykaeHne BO3MOXHOCTH BBITTOJTHEHHUS
3aKOHA HHEPIIUH B PA3IMIHBIX CHUCTEMAX
oTcYeTa.

HabGmonenue un o0CyxaeHne MEXaHUUYECKUX
SIBIICHUH, TPOUCXO/ISIIINX B CUCTEME OTCUeTa
«Tenexka» npu ee paBHOMEPHOM
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BoKpyr Connna. Ilepsas
KOCMUYECKast CKOPOCTb.

HeBecomocTs u neperpysku.

PaBHOBecue MaTepuanbHOU
TOYKU. AOCOIOTHO TBEPIOE
Teso. PaBHoBecue TBEpAOro
TeJa C 3aKPETIEHHON OChIO
BpauieHus. MOMEHT CUJIBL.
Lentp TsxecTn

U YCKOPEHHOM JIBUYKEHUH OTHOCUTEIHLHO
KaOuHeTa (QU3HUKU.

JIelicTBHS ¢ BEKTOPaMHU CHUJI: BBITIOJIHEHUE
3aJlaHUM 110 CIIOKEHHUIO U BEIYMTAHUIO
BEKTOPOB.

Ha6roneHue v/uam mpoBeiIeHUE OTBITOB,
JEMOHCTPUPYIOIINX 3aBUCUMOCTh YCKOPEHUS
Tena OT MPUII0KEHHON K HEMY CHJIbl U MaCChl
Tena.

AHaiu3 1 00bSICHEHUE SABJICHUI

C UCIOJIb30BaHHEM BTOPOro 3akoHa HeroToHa.
Pemienue 3a1au ¢ uCnonb30BaHUEM BTOPOTO
3akoHa HprO0TOHA M MTpaBuiia CI0XKEHUS CUJL.
Onpenenenune KeCTKOCTH NPYKUHBI.

AHanmu3 cUTyaluii, B KOTOPIX HAOJIIOIA0TCS
ynpyrue nedopmaiuu, 1 uX 00bSICHEHHE

C MCIIOJIb30BaHUEM 3aKoHa I yka.

Pewmenue 3ama4 ¢ ucrions3oBanueM 3akoHa I yka.
HccnenoBanue 3aBUCUMOCTH CUJIbI TPEHHUSI
CKOJIBKEHHSI OT CHJIbl HOPMAJILHOTO JIABJICHUSI.
OOcyxeHue pe3yinbTaToB UCCIEAOBAHUS.
Onpenenenue K03QPUIIEHTA TPEHUS
CKOJIbYKEHHUSI.

N3mepenue cuiibl TpeHUS MTOKOSI.

Petienue 3amay ¢ ucnosnab3oBaHuEM (HOPMYIIBI
JUTSL CUJTBI TPEHUST CKOJTBKCHHUSI.

AHaIIU3 ABUKEHUS TEN TOJIBKO MO AEHCTBUEM
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CHJIBI TSKECTH — CBOOOHOIO IaI€HHUS.
OOBsiCHEHHE HE3aBUCUMOCTH YCKOPEHHUS
CcBOOOJTHOTO MAJICHUS OT MACChI TeJIa.

O11eHKa BEJIUYMHBI CHIIBI TATOTCHHS,
JNIEVUCTBYIOLLIEN MEXKIY ABYMS TEJIaMHU

(17151 pa3HBIX Macc).

AHanu3 1BUKEHUST HEOECHBIX TEI

I10JT ICUCTBUEM CHJIbI TATOTCHUS

(C ICTIOJIE30BAHUEM JIOTIOTHUTEIHHBIX
VMCTOYHUKOB HH(GOPMAIIHHN).

Pernrenue 3a1a4 ¢ MCMOJIb30BaHUEM 3aKOHA
BCEMHUPHOTO TIATOTEHUS U (POPMYJTBI

JUISL pacueTa CHIIBI TSKECTH.

AHaJIM3 OPUTUHAIBHOTO TEKCTa,
OMHCHIBAIOIIETO TPOSBJICHUS 3aKOHA
BCEMHUPHOTO TATOTCHUS; BBIMTOJTHEHUE 3aJaHUI
10 TEKCTY (CMBICIIOBOE UTEHHE).

Hab6roneHue u o0CyX1€HUE OMBITOB

10 U3MEHEHHIO Beca Teja PU YCKOPEHHOM
JIBMDKCHUH.

AHanmmn3 ycJIOBUY BOSHUKHOBEHUS HEBECOMOCTH
U TIEPETPY3KH.

Pemienue 3amau Ha onpesiesieHUe Beca Tena

B Pa3JIMYHBIX YCIOBHSIX.

AHauM3 cui, T1eUCTBYIOIUX Ha TEJIO,
MTOKOSIIIEeeCs Ha OTope.

OrnpeneneHue EeHTpa TAKECTH PA3IMYHBIX TEI
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1.3.

3aKOHBI COXPAaHEHHUS

10

Nmnynse Tena. Ui3menenune
uMnyibca. IMmynsc CUbI.
3aKOH COXpaHEHUS
uMmnyJibca. PeaktuBHOe
JIBIKCHUE.

Mexanuueckas pabora

U MOIIHOCTh. Pabota cun
TSYKECTH, YIPYTOCTH,
Tperusi. CBsI3b SHEPrun

1 padoThl. [loTeHnmansHas
JHEpPrus Teja, MOAHSATOrO
HaJl TOBEPXHOCTHIO 3€MJIH.
[ToTeHUHANIbHAS YHEPTHS
CKaTOM MPYKUHBL.
Kunernueckas sneprus.
Teopema 0 KHHETHYECKOU
DHEPIUM. 3aKOH COXpPaHEHUS
MEXaHUYECKOU IHEPIuun

HabGnronenue u o0Cyk1e€HUE OMBITOB,
JEMOHCTPUPYIOIINX IIepeady UMITyJIbCa

IIPU B3aUMOJICMCTBUU TEJI, 3aKOH COXPAaHEHHUS
UMITYJIbCa TIPH a0COIIOTHO YIIPYTOM

U HEYIIPYTroM B3aUMOJECHCTBHUHU TEJl.

AHaIIA3 CUTYyallui B OKPYXKAIOIIEH )KU3HH

C UCIOJIb30BAHMEM 3aKOHA COXPAHEHUS
VMITYJIbCA.

PacniozHaBaHue sIBJIEHUSI p€aKTUBHOT O
JIBUKEHUS B IPUPOJE U TEXHHUKE.
[IpuMeHeHne 3aK0Ha COXpaHEHUs UMITYJIbCa
JUIS pacyeTa pe3yabTaTOB B3aUMOJEHCTBUS TEI
(Ha mpuMepax HEeynpyroro B3auMoOACCTBUS,
YIIPYTOro LEHTPaIbHOIO B3aUMOIEHCTBUS JBYX
OJIMHAKOBBIX TEJI, OJTHO U3 KOTOPBIX
HETIOJIBUKHO).

Pemenne 3a1a4 ¢ uCmonb30BaHUEM 3aKOHA
COXpaHEHUsI UMITYJIbCA.

Onpenenenue paboThl CUIIbI YIIPYTOCTH

IIPU OABEME TPYy3a C UCIOJIB30BAHUEM
HETMOJBMKHOTO U TIOJIBUKHOTO OJIOKOB.
N3mepenne MOITHOCTH.

N3mepenne noTeHnnaIbHOW SHEPTUU YIIPYTO
ne(hOpMHUPOBAHHOMN MPYKUHBI.

N3MepeHne KNHETUYECKOM SJHEPTUH Tella

10 JUIMHE TOPMO3HOT'O MYTH.
OKCNEpUMEHTAIBHOE CPABHEHNE U3MEHEHMS
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MOTEHIIMAIbHON U KUHETUYECKOW SHEPTUM Tema
MIpY JIBUKEHUM 110 HAKJIOHHOM IIJIOCKOCTH.
DKcrnepuMeHTaIbHas MIPOBEpKa 3aKOHA
COXPaHECHUSI MEXAHUYECKOW SHEPTrUM

IIpU CBOOOTHOM TaJICHUH.

[IprMeHeHne 3aK0Ha COXPaHECHUS
MEXaHUYECKON IHEePruu IJIsl pacuyeTa

MOTEHIMAIIbHOW U KHUHETUYECKON DHEPTUM TEIA.

Pemenue 3amau ¢ UCIIOJIB30BAaHUEM 3aKOHA
COXpaHCHUA MEXaHUYECKOH OHCPIrun

Htoro no pazneny

40

MexanuuyeckHe K0J1e0aHusl U BOJIHbI

2.1

MexaHnueckue
KoJIcOaHUsI

7

KonebarensHoe nBMKEHHE.
OCHOBHBIE XapaKTEPUCTUKHU
KOoJIcOaHUM: IEpUOI,
4acTOTa, aMIUIUTY/a.
MaremaTndeckuii u
PYXKUHHBIN MasTHUKH.
[IpeBparieHue YHEPTUH
pu Koie0aTeIbHOM
JBIKEHUU.

3aryxaronue KoieOaHus.
BbIHyX1€HHBIE KOJIEOaHus.
Pesonanc

Hab6mronenne konebanuii moa AeHCTBUEM CHII
TSDKECTH M YIIPYTOCTH U OOHAPY)KECHHE
MOJI00HBIX KOJIEOAHUN B OKPYIKAIOIIEM MUDE.
AHanu3 kojeOaHuil rpy3a Ha HUTH

U Ha MpYy>KUHE.

OnpeneneHue 4acTOThl KoJIeOaHUM
MaTEMaTHYECKOr0 U MPY>KUHHOTO MAsITHUKOB.
Ha6monenne u 00bACHEHHE ABICHUS
pe30HaHca.

HccnenoBanue 3aBUCUMOCTH MIEPUO]IA
KoJieOaHUM MOABEUIEHHOIO K HUTHU Ipy3a

OT JJIMHBI HUTH.

[IpoBepka HE3aBUCUMOCTH TIepro/Ia KojaeOaHui

I'py3a, IIOABCHICHHOI'O K JICHTC, OT MAaCChI I'py3a.

Hab6mronenne u o0CyXaeHNE OTBITOB,
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JEMOHCTPUPYIOIIMX 3aBUCUMOCTh TIEPUOJIa
Kosie0aHU MPY>KUHHOTO MAasITHUKA OT MacChl
rpy3a U )KECTKOCTU IIPYKUHBI.

[IpumeHeHne MaTeMaTUYECKOTO

Y TIPYKWHHOTO MasiTHUKOB B KaYECTBE MOJEIIECH

JUIS1 OTTMCaHUs KOJIEOAHUM B OKPY KaIOIIEM
MUpE.

Pemenue 3aa4, CBA3aHHBIX C BHIYUCIICHHEM
WJIM OLICHKOM 4acTOTHI (Iepuoaa)
KOJICOaHUH.

Hsmepenue yckopenus c60000H020 nadeHus

2.2

Mexannueckue
BOJIHBL. 3BYK

MexaHn4ecKre BOJIHBI.
CBolicTBa MEXaHHYECKHUX
BOJIH. [IpogonbHbie

Y TOTNEPEYHbBIEC BOJIHBI.
JIJInHA BOJIHBI U CKOPOCTH €€
pacnpoCTpaHEHHUS.
MexaHn4ecKHe BOJIHBI

B TBEPJIOM TEIIE,
CceliCMHYECKHE BOIHBI.
3ByK. ['pOMKOCTB 3ByKa

1 BbICOTa TOHA. OTpaxeHue

3ByKa. MHppa3ByK
U YIbTPa3BYK

OOHapyKeHUe 1 aHaJIn3 BOJHOBBIX SIBICHUN
B OKpPY’KaloIl[eM MUDE.

Hab6mronenue pacripocTpaHeHus MPOAOIbHBIX
Y TIOTIEPEYHBIX BOJIH (HA MOJIEIH)

U OOHapy)KEeHNE aHATOTUYHBIX BUIOB BOJIH

B IIpUpPO/I€ (3BYK, BOJHBI HA BOJE).
Brruncnenre nMHBI BOJTHBI U CKOPOCTH
pacnpocTpaHeHus! 3ByKOBBIX BOJIH.
DKCnepuMEHTAIbHOE OTNpEeICHUE TPAHMII
YaCTOTHI CIIBIIIUMBIX 3BYKOBBIX

KoJIeOaHUH.

Habnronenune 3aBUCHMOCTH BBICOTHI 3ByKa

OT YacTOTHI (B TOM YHCIIE, C UCTIOJIH30BAaHUEM
MY3bIKaJIbHBIX HHCTPYMEHTOB).

Habmonenvie u 00bsICHEHUE SIBJICHUS
aKyCTUYECKOr0 pe30HaHca.
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AHanmu3 OpUruHaIbHOrO TEKCTA, MOCBAIIEHHOTO
UCIOJIb30BAHUIO 3BYKa (WM yJIbTPa3BYyKa)

B TEXHHKE (IXOJIOKAIIHS, YIBTPA3BYK

B MEJUIIMHE U JP.); BBITIOJHEHUE 3aJaHUM

10 TEKCTY (CMBICIIOBOE UTEHHE)

Hroro no pazneny

15

3JICKTpOMaI‘HHTHOC IM0JI€ H JICKTPOMAr HUTHBIC BOJIHbI

3.1 | DnekTpomMarauTHoOE 6 OJIEKTPOMAarHUTHOE TI0JIE. ITocTpoeHue paccyxaeHuil, 000CHOBBIBAIOLIUX
noJie DNEKTPOMATrHUTHBIE BOJIHBL. | B3aUMOCBSI3b 3JIEKTPUYECKOTO U MAarHUTHOTO
Y DJIEKTPOMArHUTHBIE CaoiicTBa TIOJIEH.
BOJIHBI AIEKTPOMArHUTHBIX BOJIH. DKCNEepUMEHTAIBHOE U3YYEHHE CBOWCTB
[Ikana 37€KTPOMAarHUTHBIX | AJIEKTPOMATrHUTHBIX BOJH (B TOM YHUCIIE
BOJIH. Vcrionb30Banue C MIOMOILbIO MOOMJIBHOTO TEJIE(POHA).
AJIIEKTPOMAarHUTHBIX BOJIH AHanu3 peHTT€HOBCKMX CHUMKOB
JUISI COTOBOM CBSI3H. YEJI0BEYECKOI0 OpraHu3Mma.
DJIeKTpOMarHuTHas Npupojia | AHaJIU3 TEKCTOB, OMUCHIBAIOIINX MPOSBICHUS
cBeta. CKOpOCTh CBeTa. 3JEKTPOMArHUTHOTO U3TyYEHHUs B PUPOJIE:
BonHOBbBIE CBOMCTBA CBETa | KUBBIE OPraHU3MBbI, U3TyUEHUSI HEOECHBIX Te
(CMBICJIOBOE UTEHUE).
PacniosnaBanue u aHanu3 pa3IM4HbIX
IPUMEHEHUH AJIEKTPOMArHUTHBIX BOJH
B TEXHHKE.
N3y4yeHne BOJIHOBBIX CBOMCTB CBETA.
Pemenue 3aa4 ¢ ucnonp3oBaHueM GopMyi
JUISL CKOPOCTH 3JIEKTPOMAarHUTHBIX BOJIH, JJIMHBI
BOJIHBI M YaCTOTHI CBETA
Hroro no pazneny 6
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CBeTOBbBIE SIBJICHUS

4.1

3aKOHBI
pacnpoCTpaHeHUs
CBETa

JlyueBas mozenb cBera.
Hcrounuku cera.
[IpsamonnHerHoe
pacnpoCTpaHEHHUE CBETA.
3armenus ConHua v JIyHbI.
Otpaxenue cBera. [1nockoe
3epKaJIo. 3aKOH OTPaKCHUS
CBETAa.

IIpenomienue cBera. 3aKoH
npesomiieHus ceera. [lonHoe
BHYTPEHHEE OTPaKEHUE
ceera. Mcnonp3oBanue
MOJIHOTO BHYTPEHHETO
OTPaKEHMSI B ONITHYECKUX
CBETOBOJIaX

HabGnronenue onbIToB, 1EMOHCTPUPYIOLTUX
SIBJIEHUE TTPSIMOJIMHENHOTO
pacnpocTpaHEHUs CBETa

(BO3HMKHOBEHHE TE€HU U IOJYTEHN),

U UX UHTEPIIpETalus ¢ UCIOIb30BaHUEM
MOHSTHUS CBETOBOIO JIy4a.

OOBbscCHEHNE U MOJEINPOBAHUE COJTHEUHOTO
Y JIYHHOT' O 3aTMEHHUIA.

HccnenoBanue 3aBUCUMOCTH

yrja OTpa)K€HHsI CBETOBOIO Jiydya OT yria
naJeHUs.

N3ydenue cBOMCTB N300paKE€HUS B INIOCKOM
3epKalie.

HaGmonenrie 1 00bsICHEHUE OIBITOB

0 MOJIYYEHUIO N300paKeHU B BOTHYTOM
Y BBIITYKJIOM 3€pKaiax.

HaGmoienue 1 00bsICHEHNE OIBITOB

10 ITPEJIOMJICHUIO CBETAa HA IPaHULIE
pa3NUYHBIX CPEl, B TOM YHCJIE OIBITOB

C MOJIHBIM BHYTPEHHUM OTPAKEHHUEM.
HccnenoBanue 3aBUCUMOCTH yIiia

IMPCIOMIICHHUSA OT yIJjia HaaCHusl CBETOBOI'O JIy4da

Ha TPAHULIE «BO31YX—CTEKIIO».
PacniosnaBanue SBIICHHN OTpaXEHUS

Y TIPEJIOMJICHHUS CBETA B TOBCETHEBHOM
KHU3HH.
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AHalu3 1 00BbICHEHUE SBJICHUS] ONITUYECKOTO
MUpaxa.

Pemienue 3a1au ¢ uCronb30BaHUEM 3aKOHOB
OTPa)KEHHUSI ¥ TIPEJIOMIICHHS] CBETA

4.2 | JInH3BI 1 ONTHYECKUE 6 JIunza. Xox myueit B munze. | [lonydenue nzo0pakxeHHid ¢ TOMOIIbIO
prOOpbI OnTuyeckas cucrema coOuparoIiei 1 pacCcenBaroIei JINH3.
doroanmapara, Mukpockomna | Onpeaenenre GHOKYCHOTO PACCTOSHUS
v Teneckona. ['na3 kak U ONTUYECKON CUJIbI coOMparolei
ONTUYECKAs CUCTEMA. JIH3BI.
brmuzopykocthb AHanu3 ycTpoicTBa U MpUHIUIIA ACHUCTBUS
U JaJIbHO30PKOCTh HEKOTOPBIX ONTHYECKUX MPUOOPOB:
dboToanmnapara, MUKPOCKOIIA, TE€JIECKOIA.
N3yuyenne monenu ria3a Kak ONnTUYECKOU
CHUCTEMBL.
AHalu3 siBJIeHUM OJIM30PYKOCTH
U JAJIbHO30PKOCTH, MIPUHITUTIA JEHCTBUS
OYKOB
4.3 | Paznoxxenue 6enoro 3 Paznoxxenne Genoro ceeta HabGmronenue pasnoxkenus 6€10ro cBeTa
CBETa B CTIEKTP B criekTp. OnbiTel HptoTOHA. | B CIEKTD.
CnoxxeHue CreKTpaibHbIX HabGnronenue u o0bsicHEHNE OTBITOB
uBetoB. /{ucnepcus cBeta IO MTOTYYEHUIO O€JI0T0 CBETA MPH CIOKEHUHU
CBETa Pa3HBIX I[BETOB.
[IpoBenenuie u 0ObSICHEHUE OIBITOB
10 BOCIIPHUSITUIO IIBETA MPEAMETOB IIPU UX
HAOJIIOICHUH Yepe3 IIBETOBBIC (PHIIBTPHI
(LIBETHBIE OUKH)
Hroro no pazneny 15
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KBaHTOBBIE IBJICHUSA

5.1 | Ucnyckanue u 4 OmnbiTel Pezepdopna OO6cyxnenue 1enu onsiToB Pesepdhopaa
MOTJIOUIEHUE CBETA U TUTAHETapHask MOJIEITb 10 UCCIIEI0BAHUIO ATOMOB, BBIJBUKEHUE
aTOMOM atoMa. Mozenps aroma bopa. | runores 0 BO3MOXHBIX PE3yJbTaTax OIBITOB

Hcnyckanue v NOrjomEeHUE | B 3aBUCUMOCTH OT MPEAINOJIAraeMoro CTpOeHUs
cBeTa aTOMOM. KBaHTBHI. aToOMOB, (POpPMYIHPOBaHHE BHIBOIOB
JInnenyarsle CIIEKTPBI U3 PE3yIbTAaTOB OIIBITOB.

OO0cyx1eHre TPOTUBOPEUNH TJIaHETapHOMN
MOZENHN aTOMa U OCHOBAHUH ISl TUIIOTE3BI
bopa o cTarimoHapHbeIX OpOUTaX 3JIEKTPOHOB.
Habmrogenue CriiomHbIX U TUHEHYAThIX
CIIEKTPOB HU3JIy4YEHHS PA3JTUYHBIX BEILIECTB.
OObsicHEHUE TMHENYATHIX CIIEKTPOB U3JTy4YEHHUS

5.2 | CtpoeHue aTOMHOTO 6 PannoaktuBHOCTBE. Anbda-, | OOCyXI€HHE BOZBMOXHBIX TUIIOTE3 O MOAEIIAX
anpa 0eTa- ¥ TaMMa-u3IydeHUsl. CTpOEHHUS sAJIpa.
CrtpoeHue aToMHOTO spa. OmnpeneneHue cocrasa siiep 1o 3aJaHHBIM
HykoHnHas moaenb MacCOBBIM U 3apsI0BbIM YHCIIaM
aTOMHOTrO siapa. M3oTonsl. Y 110 TIOJIOKEHUIO B IEPUOIMUYECKON CUCTEME
PannoakTuBHbIE AJIEMEHTOB.
npespatenusd. [lepron AHanu3 U3MEHEHUs COCTaBA SApPa U €ro

HoJTypacriajia aTOMHBIX sIJIep | ITOJIOKEHUS B TIEPUOIHYCSCKON CHCTEME

IPU 0-PaTUOAKTUBHOCTH.

HccnenoBanne TPEKOB 0-4aCTHIL IO TOTOBBIM
dotorpadusim.

OOHapyXeHHe 1 U3MEPEHUE PATHAIIMOHHOTO
(oHa ¢ TOMOIIBIO JO3UMETPA, OIICHKA €ro
UHTCHCHUBHOCTH.
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Anam3 OHOJIOrHYeCKUX U3MCHEHMH,
MIPOUCXOAAIIUX IO ACHCTBUEM
PaaNOaKTUBHBIX U3Ty4YCHHUII.
Hcnonb3oBanne paiuOaKTUBHBIX U3JIyYECHUN
B MEJIUIMHE

5.3 | SnepHble peakuuu 7 SAnepnsie peakiuu. 3akoHbl | Pelnienue 3a1ay ¢ UCMOIb30BaHUEM 3aKOHOB
COXpaHEHHUs 3apsJ0BOTO COXPAHEHHMsI MAaCCOBBIX U 3apsA0BbIX YHACEI
Y MAaCCOBOI'O YHCEIL Ha OMNpENIENICHNUE PE3YJIbTATOB SACPHBIX
DHeprus CBs3U aTOMHBIX peaKkiuii; aHaJIn3 BO3MOKHOCTHU
anep. CBsi3b Macchl WJIM HEBO3MOYKHOCTH SIICPHOU PEaKIUU.
v sHepruu. Peakiuu cunte3a | OLeHKa SHEPTUU CBA3U SJIEP C UCIIOIB30BAHUEM
u aenenusd saep. Mcrounuku | gopmyiibl DWHIITEHHA.
sHeprun ColHIA U 3BE3/I. OOGcyxieHue nNepcneKkTUB UCIOIb30BaHUS
SnepHas sHepreTuka. YIIPABJISEMOI0 TEPMOSIEPHOTO CUHTE3A.
JeiicTBus paaroakTUBHBIX | OOCYyXAEHHE NPEUMYILECTB U 3KOJIOTUYECKHUX
V3JIy4YCHUH HA )KUBbIC po0JieM, CBSI3aHHBIX C SJEPHON IHEPTrEeTUKOU
OpraHUu3MBbI

Hroro no pazneny 17

IToBTOPUTEIBLHO-0000IAO U MOTYJIb

[ToBTOpEHUE 9 Cucremaruzanus Brinonnenne yueOHbIX 3a1aHUM, TPEOYIOIIUX

1 000011EHNE
COJIep)KaHUs Kypca
busuku 3a 7-9 Kaaccel

1 000011IeHHEe MTPEIMETHOTO
COJICP)KaHUSI M OITbITa
JEATEIBHOCTH,
IPUOOPETEHHOT O

IIPH M3YYEHUHU BCETO Kypca
(UMK OCHOBHOT'O OOIIIETO
oOpa3zoBaHUsI.

JIEMOHCTpaIlMl KOMIIETEHTHOCTEM,
XapaKTEPU3YIOUIUX €CTECTBEHHOHAYYHYIO
IPaMOTHOCTb:

— MPUMEHEHUS MTOJTyYCHHBIX 3HAHUM

JUJISl HAYYHOTO OOBACHEHUS (PU3NUECKUX
SABJICHUW B OKPYKAIOLIEH NIPUPOJIE,

B IIOBCEJIHEBHOM KM3HU U BBLISIBJICHUS
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[ToaroroBka kK OCHOBHOMY
rOCy/1apCTBEHHOMY
HK3aMeHy 0 (PU3MKe

JUTsT O0y4aromuxcs,
BBIOPABIINX 3TOT Y4EOHBIM
npeaIMeT

(bU3UYECKUX OCHOB Psifia COBPEMEHHBIX
TEXHOJIOT UM,

— MPUMEHEHUS OCBOEHHBIX
DKCIIEPUMEHTAJIbHBIX YMEHUH

JUISL UCCTIEIOBaHUS (PU3UYECKUX SIBJICHUM,

B TOM YHCJIE JJI POBEPKU TUIIOTE3

Y BBISIBIICHHS] 3aKOHOMEPHOCTEM.

Pemenne pacueTHsIX 3a/1a4, B TOM YUCIIE
MPEINOoJararIMX UCI0Ib30BaHNue (PU3UUECKUX
MOZIEJIEV U OCHOBAHHBIX HA COAECP/KAHUHN
pa3UYHBIX pa3/ie]oB Kypca PU3UKU.
Brinonnenue u 3anuTa rpynmnoBbIxX

WJIM MHJVMBUAYaIbHBIX POEKTOB, CBA3aHHBIX
C coJiep’kaHueM Kypca pusuku

Hroro no pazneny 9
OBIIEE KOJIMYECTBO 102
YACOB I1O ITPOT'PAMME
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MNEPEYEHD (KOJU®PUKATOP) PACITPEJEJEHHBIX 1O KJIACCAM
IMPOBEPSIEMbIX TPEGOBAHUU K PE3YJIbTATAM OCBOEHUS
OCHOBHOM OBPA3OBATEJILHOU MPOT'PAMMBI OCHOBHOI'O
OBIIETO OBPA3SOBAHUSI U DJIEMEHTOB COJAEPKAHUS 1O ®PU3UKE

B denepaibHBIX U PErHOHATILHBIX MPOIEAYpPaX OLEHKH KadecTBa 0Opa30OBaHUS
UCIIOJIb3YETCS TMepedeHb (KOAM(PUKATOP) pachpeesCHHBIX MO KjaccaMm MpPOBEPSEMbIX

TpeOOBaHUN K

pe3ynbTartaM OCBOCHHSI OCHOBHOW 0Opa30BaTeIbHOM MPOTPaMMBbI

OCHOBHOT'O 00IIIEro 00pa3oBaHUs U 3JIEMEHTOB COJIEPXKaHMs IO (pU3HMKe.

7 KIIACC
IIpoBepsiemble mMpeAMeTHbIE Pe3yJbTaTbhl OCBOCHUSI OCHOBHOH 00pa3oBaTebLHOI
MPOrpamMMbl
Kon IIpoBepsieMble TPEAMETHBIE PE3YIIBTAThl OCBOCHUSI OCHOBHOU
MIPOBEPSIEMOTO o0pa3oBaTeIbHON MPOrpaMMbl OCHOBHOT'O 00IIET0 00pa30BaHUs
pe3yJbTara
1.1 VCIIOJIb30BATh U3YYEHHBIE TOHATHUS
1.2 pazmuyarh SBJICHHUS 110 ONMCAHMID MX XAPAKTEPHBIX CBOWCTB
U HAa OCHOBE OIBITOB, JEMOHCTPUPYIOUIMX JaHHOE (U3HUECKOE
SIBJICHUE
1.3 pacno3HaBaTh MPOSBICHHE HW3YYEHHBIX (U3UYECKUX  SIBICHUH
B OKPY>KAIOIIEM MHUpPE, B TOM YUCie (PU3NYECKUE SIBJICHUS B MPUPOJIE,
IpU 3TOM MEPEBOJIUTH MPAKTHUECKYIO 33a7auy B YYEOHYIO, BBIJEIATD
CYIIIECTBEHHBIE CBOMCTBA (TpU3HAKN) (PU3UUECKUX SIBICHUI
1.4 OMKCHIBATh M3YyYEHHBIE CBOMCTBA Ten M (DU3UYECKUE SIBIICHHUS,
UCTIONIb3Yysd (pU3MUecKkne BENUYUHBI, MPU OMNHUCAHUM MPABUIBHO
TPAKTOBaTh (PU3MUECKUH CMBICI HCIONb3YEMBIX BEJIMYUH, MX
0003HAUCHUS U €AMHUIIBI (PUZNIECKUX BETUUHNH, HAXOAUTH (POPMYJIBI,
CBA3BIBAIOUIME JAHHYIO (PU3WYECKYI0 BEIMYMHY C JAPYTUMH
BEIMYMHAMH, CTPOUTH TpaQUKd  HU3YYEHHBIX  3aBUCHUMOCTEH
($u3nYECKUX BETUUNUH
1.5 XapaKTepru30BaTh CBOWMCTBA Tell, (PU3MYECKUE SIBJICHUS U IMPOLIECCHI,
UCIIOJIb3ySd W3YYEHHBIE 3aKOHbI, MpPU ITOM JaBaTh CIIOBECHYIO
(GopMyTUPOBKY 3aKOHa M 3allUChIBaThb €ro MaTeMaTH4eCcKoe
BBIPAYKEHUE
1.6 OOBSICHATh (PU3HMUECKue SIBJICHUSI, TIPOIIECChl U CBOMCTBA TEJ, B TOM
Yucle M B KOHTEKCTE CUTYallMd MPaKTUKO-OPUEHTUPOBAHHOIO
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XapakTepa: BBIABIAATh I[PUYMHHO-CICACTBEHHBIE CBSI3H, CTPOMUTH
0o0BsicHEHHE U3 | — 2 JTOrMYEeCcKUX 1IaroB ¢ ONOpoi Ha 1—2 M3ydeHHBIX
CBOMCTBA (bu3nYecKuXx SABJICHUU, (bu3nUecKnx 3aKOHa
WJIM 3aKOHOMEPHOCTH

1.7

pelarh pacyeTHbIEe 3a1auud B | — 2 JOEWCTBUS, WCHOJIB3YS 3aKOHBI
U (opMmysbl, CBS3bIBaOIIME (PU3NYECKHE BEJIMYUHBI: HA OCHOBE
aHaJIM3a yCIIOBHS 3a/1a4M 3alMCBIBATh KPATKOE YCIOBUE, ITOACTABIIATh
busnueckre BeIMUYUHbI B (POPMYJIIbI U TPOBOAUTH PACUEThl, HAXOIUTh
CIpaBOYHbIC JaHHbIC, HEOOXOIMMBbIE JJIsl PEIICHUs 3a]a4, OLIEHUBATh
PEATTUCTUYHOCTD MOTY4eHHON (U3NYECKON BETMUUHBI

1.8

pacrno3HaBaTh MNPOOJIEMbl, KOTOPbIE MOXKHO PEUIUTh MPU MOMOUIU
bu3nUecKuX METOIOB, B ONUCAHWW UCCICIOBAHUS BBIICIATH
MIPOBEPAEMOE MPEANOI0KECHUE (runoresy), pas3nuyarb
¥ WHTEPIPETUPOBATH TOTYYEHHBIN pe3yJdbTaT, HAaXOAWTh OIIUOKH
B XOJI€ ONBITA, JIeJIaTh BHIBOJIBI 10 €r0 pe3yJbTaram

1.9

OPOBOAWTH  OMNBITHI [0 HAOMIOACHUID  (PU3NYECKHX  SIBICHHM
Wi  (QU3NYECKUX CBOWCTB TeI: (POPMYIHpPOBaTH MPOBEPSIEMBIE
OPENNoNOKEHUs, CcoOUpaTb  YCTAHOBKY M3  MPEIJIOKEHHOIO
000py10BaHMsl, 3aMCBIBATH X0 ONBITAa U (POPMYJIUPOBATH BBIBOIbI

1.10

BBITMIOJIHATh TPSMbIE H3MEPEHUS C HCIOIb30BAHUEM aHAJOTOBBIX
U 1U(POBBIX MPUOOPOB, 3aUCHIBATh OKa3aHUS MPUOOPOB C YUETOM
3aJlaHHOM aOCOIIOTHOM MOTPEIIHOCTH N3MEPEHUN

I.11

NPOBOJIUTH  HUCCJIEAOBAaHUE 3aBUCHUMOCTH  OJHOW  (hu3myeckon
BEJIMYMHBI OT JPYrod C WCIOJB30BaHUEM TMPSAMBIX H3MEPECHHIA,
y4acTBOBaTh B IUIAHWPOBAHUU Y4E€OHOTO HCCIEIOBaHUS, COOUpPATH
YCTaHOBKY U BBITIOJIHATh U3MEPEHHUS, CIEAYS MPEII0KEHHOMY IJIaHy,
(¢uKCcHpOBaTh pe3yabTaThl MOJYYECHHONM 3aBUCHMOCTH (PU3MUECKHX
BEJINYUH B BUJE NMPEATOKEHHBIX TaOIUIl U TPAPUKOB, I€TIaTh BHIBOIBI
0 pe3yJibTaTaM UCCIE10BaHUS

1.12

IPOBOJUTh KOCBEHHBIC H3MEPEHUsS (PU3MUECKHX BEIUYUH, CIEAys
IPEIJIOKEHHON MHCTPYKIUU: MPU BBITOJIHEHUH W3MEPEHUI COOMPATh
JKCIEPUMEHTAIbHYIO YCTAHOBKY M BBIYUCIIATH 3HAYEHHUE HCKOMOU
BEJIMYUHBI

1.13

coOmogaTh  NpaBWiIa TEXHUKH  O€30MacHOCTM mpu  pabore
¢ J1abopaToOpHBIM 000PYyTOBAHUEM

1.14

yKa3bIBATh IPUHIIUIIBI ICUCTBUS TPUOOPOB U TEXHUUECKUX YCTPOUCTB,
XapaKkTepu30BaThb MNPUHIUIBI JACUCTBUS H3YYEHHBIX MPUOOPOB
U TEXHUYECKUX YCTPOMCTB C IIOMOILIBIO MX OINMUCAHUs, HCIOJIb3Ys
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3HaHUS O CBOMCTBax (1)I/IBI/ILI€CKI/IX SIBJICHUH U HCO6XOI[I/IMLIG
(1)I/I3I/I‘-I€CKI/I€ 3aKOHBI U 3aKOHOMCPHOCTHU

1.15 OPUBOJIUTh TPHUMEPHl (HAXOAUTh HWHMOpPMAIMIO O MpUMeEpax)
MPAKTUYECKOTO UCIOJIB30BaHMs (U3HMUECKUX 3HAHUI B TTOBCETHEBHOM
YKU3HU JIJ1s1 o0ecrieueHus 0€30MacHOCTH MPU O0paIlleHUH ¢ TPUOopaMu
U TEXHUYECKUMH  YCTPOMCTBAMHU,  COXpPAHEHUS]  3J0POBBS
U COONIOAEHUST HOPM SKOJOTMYECKOrO MOBEACHHUS B OKPYXKaIOIIEH

cpene

1.16 OCYHIECTBJISITH OTOOp MCTOYHMKOB MH(popmaiuu B cetu MHTepHer
B COOTBETCTBUM C 33JaHHBIM IIOMCKOBBIM 3alpoOCOM, Ha OCHOBE
UMEIOUINXCS 3HAHUM M IMYTEM CPaBHEHMs Pa3IMYHbIX HUCTOYHUKOB
BBIIEATh MHGOpPMAIMIO, KOTOpas SBISIETCS IPOTHBOPEUUBOU
WJIH MOXET OBITh HEJIOCTOBEPHOU

1.17 UCIOJIb30BaTh IPU  BBIIOJHEHUM Y4E€OHBIX 3aJaHUNA HAy4dHO-
HOMYJIIPHYIO JIUTEPaATypy (U3NYECKOTO COJACP)KaHUs, CIIPABOYHBIC
Marepuainbl, pecypcel cetu VHTepHeT, BiIaneTb NpUEMaMH
KOHCIIEKTHUPOBAHUS TEKCTa, peoOpa3zoBaHusi MH(OpMaAUU U3 OAHOU
3HAKOBOM CHCTEMBI B IPYTYIO

1.18 CO3/1aBaTh COOCTBEHHBIE KPATKUE MUCbMEHHBIE U YCTHBIE COOOIIEHHUS
Ha OCHOBE 2 — 3 UCTOYHUKOB HH(POpMAIUU (PU3HUECKOTO COAEPKAHMS,
B TOM 4YHCJE MyOJIMYHO JeNlaTh KpaTKue COOOILEHHUS O pe3yibTaTax
OPOEKTOB MJIM Y4eOHBIX MCCIEOBAaHUM, MpPU OSTOM T'PaMOTHO
UCIOJIb30BaTh HM3YUYCHHBIH TOHSATUHHBIN ammapaT Kypca (U3UKH,
COIPOBO’KJIaTh BBICTYIUIEHNE MTPE3EHTAlUEN

1.19 IpH BBIMOJIHEHUN Y4€OHBIX MPOEKTOB U HCCIICNOBAHUN pacIpeierisTh
00SI3aHHOCTH B TPYNIE B COOTBETCTBHM C MOCTABJICHHBIMU 3a/1a4aMH,
CIEIUTh 32 BBINOJHEHUEM IUIAHA JCHCTBUM, aJEKBAaTHO OLICHWBATH
COOCTBEHHBIM BKJaJ B JCATEIbHOCTb TPYIIbL, BHICTPaWBaTh
KOMMYHUKaTHBHOE B3aUMOJICICTBHE, YUUTHIBAsi MHEHUE OKPYKAFOIINX

IIpoBepsiemble 3JIEMEHTHI CONEPKAHMS

Kon Kon [IpoBepsieMble PIIEMEHTHI COIEPKAHUS
paszena | D3JIEMEHTa

1 OU3NKA U EE POJIb B IIO3HAHMU OKPYKAIOIIEI'O MUPA

1.1 duznka — Hayka O Tmpupojae. SIBIEHUS NOPUPOABL.
@u3nuecKkue  ABJICHUS: MEXaHWYECKHE,  TEIUIOBBIE,
3JIEKTPUYECKUE, MATHUTHBIE, CBETOBBIE, 3BYKOBBIE
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1.2 ®duznyeckue BeNWYUHBIL. M3mepenne Gpuznueckux BETUYUH.
®uznuyeckue  npubopel.  IlorpemHocTh  U3MEpEeHUN.
MexayHapoiHasi CHCTEMA €IMHUII

1.3 EcTecTBeHHO-Hay4YHBId METOJA TO3HAaHUS: HAOIIOJEHNE,
MMOCTAaHOBKA HAYYHOrO BOIPOCA, BBIABMKEHUE THUIIOTES,
SKCHEPUMEHT MO  TMPOBEPKE TUMOTE3, OOBSICHEHUE
Ha0JII01aEMOr0 SBJICHUS

1.4 Onucanne GU3NIECKUX SIBJICHUHN C TTOMOIIBIO MOJIEeH

1.5 [TpakTryeckue pabOTHI:

N3mepeHue pacCTOsIHUN.

N3mepenne o0bemMa )KUJIKOCTH U TBEPAOIO TeA.
OmnpeneneHue pa3MepoB MaJIbIX Tell.

W3mepenne temmeparypbl OpH IOMOILIM KHJIKOCTHOTO
TEPMOMETPA U 1aTYMKaA TEMIIEPATypbl

ITEPBOHAYAJIbHBIE CBEJEHMA O CTPOEHMU BEILECTBA

2.1 CtpoeHne BeIlIECTBA: aTOMBI U MOJICKYJbI, MX Pa3MEpBL.
OneITHI, JOKA3BIBAIOLINE TUCKPETHOE CTPOCHUE BEIIECTBA

2.2 JIBrm>kenue vactul BemiecTBa. CBsA3b CKOPOCTH JABUKEHHS
yacTull ¢ TemrnepaTypoid. BpoyHoBckoe nBuxkenue, mudpysus

2.3 B3aumogelictBue =~ 4acTvl]  BEIIECTBA: IIPUTSKEHNE
U OTTAJIKUBAHUE

2.4 ArperaTtHple COCTOSIHMSI ~BEIIECTBA: CTPOCHUE Ta30B,
KUIKOCTEM W TBEpAbIX  (KPUCTAUIMYECKUX)  Tell.
B3anmocBs3p MeXIy CBOMCTBAMHM BEIIECTB B Pa3HBIX
arperaTHbIX COCTOSHHUSIX M HX aTOMHO-MOJIEKYJISIPHBIM
CTPOEHUEM

2.5 Oco0eHHOCTH arperaTHbIX COCTOSIHUM BOJIBI

2.6 [IpakTrueckue paboTHI:

Onenka Tuamerpa aToma METOI0M pSIIOB
(c ucnonb3oBanueM GoTorpaduii).

OneITHl IO HAOJIOJIEHUIO TETIJIOBOT'O PACIIMPEHUSI Ta30B.
OneITel IO OOHAPYKEHUIO JEHCTBUSA CHJI MOJIEKYJSIPHOTO
TPUTSHKCHUS

JIBIDKEHUWE Y B3AMMOJIEVICTBUE TEJI

3.1

MexaHndeckoe ABHXEHHE. PaBHOMEPHOE U HEPABHOMEPHOE
JIBUKECHUE
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3.2 Ckopocte. CpenHsii CKOpPOCTh NpPHU  HEPABHOMEPHOM
JNBI)KEHUU. Pacuer myTu U BpEMEHHU IBUKEHUSA

3.3 SIBnenne wHepnuu. 3akOH uMHepUuU. B3anmmonencrBue Ten
KaK MPUYMHA W3MEHEHHsS] CKOPOCTH JIBWXEHHUs Teil. Macca
KaK Me€pa MHEPTHOCTH Tena

3.4 [InoTtHOCTE BemiecTBa. CBSI3b MJIOTHOCTH C KOJUYECTBOM
MOJIEKYJI B €IMHUIIE 00beMa BellecTBa

3.5 Cuila Kak XapakTepUCTHKA B3aUMOJICUCTBUS TEI

3.6 Cuna ympyroctu u 3akoH ['yka. WM3mepenue cuibl
C TIOMOUIBIO TMHAMOMETpa

3.7 SBnenue TATOTEHUST W cuja TsbkecTh. Cuna  TSXKECTH
Ha Ipyrux ruia"erax. Bec tena. HesecomocTs

3.8 Cuia TpeHus. TpeHue CKOJIbKEHUS U TPEHUE MOKosA. TpeHue
B MIPUPOJIC U TEXHUKE

3.9 CrnoxxeHue CuJjl, HalpaBICHHBIX IO OJIHOM MPSMOM.
PaBHOnEliCTBYIOIIAs CHIT

3.10 [TpakTuyeckue paboOThI
OmnpeneneHne CKOPOCTH PABHOMEPHOTO JIBIKEHUsI (IIapUKa
B JKMJIKOCTH, MOJENHU 3JEKTPUUYECKOr0 aBTOMOOWIIS U TaK
nasnee).
OmnpeneneHue CpemHEW CKOPOCTH CKOJBXKEHUS Opycka
WJIM [IapUKa 110 HAKJIIOHHOM MJIOCKOCTH.
OmnpeneneHue IOTHOCTH TBEPIOTo TeA.
OneIThl, JAEMOHCTPUPYIOUIUME 3aBUCUMOCTh PACTSKEHUS
(medopMarivin) IPy>KUHBI OT MPUIIOKEHHOM CHUJIBI.
OnbIThl, JIE€MOHCTPUPYIOUIUE 3aBUCUMOCTb CHJIBI TPEHUS
CKOJIBKEHHSI OT Beca TeJla U XapakTepa COIMPHUKACAIOLIUXCS
TIOBEPXHOCTEN

3.11 @u3nuecKkne SBIEHUS B IPUPOAE: IMPUMEPHI JIBHKECHUS
C Pa3IMYHBIMHA CKOPOCTSIMH B JKMBOM M HEKMBOM IIPUPOJIE,
JEACTBUE CUJIbI TPEHUS B IPUPOJE U TEXHUKE

3.12 TexHu4eCKne yCTpOMCTBA: TMHAMOMETP, MOAIIUITHUKH

JABJIEHUE TBEPJABIX TEJI, )KUAKOCTEN NUT'A30B
4.1 HaBnenue  TBepgaoro Tena.  CrocoObl  yMEHBIIEHUS

N YBCIIMYCHUS NABJICHUA
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4.2

JlaBienue rasza. 3aBHCHUMOCTb JIaBJIEHUSI raza OT oObeMa,
TeMIIepaTyphbl

4.3

[lepemauya paBineHHWs TBEPABIMU TEIIAMH, KUIAKOCTAMU
u razamu. 3akoH Ilackams. [[HEBMaTHUECKME MALITUHBI

4.4

3aBUCUMOCTh  JIABJICHUS  JKHUJAKOCTH  OT  TJIyOWHBI.
I'mapocratnueckuit mapagokc. CooOiaroniuecss COCyIbl.
['mapaBiuueckne MeXaHUu3Mbl

4.5

AtMocdepa 3emnn u armocepHoe nasieHue. [Ipuannb
CYIIECTBOBAHMS BO3AYIIHOM 00070uku 3emui. OnbIT
Toppudennu. 3aBUCUMOCTh  aTMOC(EPHOTO  JTaBJICHHUS
OT BBICOTHI Ha/I YPOBHEM MOPS

4.6

N3mepenue aTMOC(EepHOro JaBJICHUSI. [Tpubopsl
JUTSI ©3MEPEHUST aTMOC(EPHOTO JaBICHUS

4.7

JlelicTBHE KUAKOCTH M ra3a Ha IMOTPYKEHHOE B HUX TEJIO.
BritankuBaromias (apxumenoBa) cuiia. 3aKkoH Apxumena

4.8

[InaBanue ten. Bo3gyxonnaBanue

4.9

[TpakTyeckue pabOThI:

HccnenoBanrue 3aBUCMMOCTH Beca Tella B BOJE OT o0bema
MOTPY>KEHHOM B KUJKOCTh YACTH TEA.

OnpeneneHre  BHITAIKMBAKOLIEH  CUJIBI, JIEUCTBYIOLIEH
Ha TeJIO, MOIPYKEHHOE B )KUJIKOCTD.

[IpoBepka  HE3aBUCUMOCTH  BBITAIKHBAIOIIEH  CHUJIBI,
JICUCTBYIOIIEH Ha TEJIO B )KUIAKOCTH, OT MacChl TEJa.

OnbIThI, JEMOHCTPUPYIOLINE 3aBUCUMOCTD BBITAIKUBAIOLIEH
CWJIbI, JEUCTBYIOIIEH Ha TEIO0 B XKHUIKOCTH, OT OO0bema
MOTPY’)KEHHOM B KUAKOCTh YacTU Tela W OT IUIOTHOCTH
YKUJIKOCTH.

KoHcTpynpoBanue apeomeTrpa uiu KOHCTPYUPOBAHUE JIOAKU
Y ONIPENIEIICHUE €€ TPY30II0AbEMHOCTH

4.10

dusnueckue sBICHUS B NPUPOJE: BIUSHUE aTMOCHEPHOIo
JTABJICHUS HA )KMBOW OpPraHu3M, IJIABAHUE PbIO

4.11

TexHudeckue  yCTPOWMCTBA:  COOOIIAIOIIMECS  COCY/IBI,
YCTPOMCTBO  BOJAONPOBOJA,  THAPABIMYECKHAN  Ipecce,
MaHOMeTp, OapoMeTp, BBICOTOMEpP, MOPIIHEBOM HAacoc,
apeoMeTp

PABOTA, MOIIIHOCTb, DHEPTI' A

5.1

Mexannueckas pabora
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5.2 Mexannueckass MOIITHOCTE

5.3 [IpocTeie MEXaHU3MBI: phIuar, OJOK, HAKJIOHHAS TUIOCKOCTh.
[IpaBuno paBHOBECHS pblyara

54 [TpumeHeHue mpaBuiia paBHOBECHUS pbluara K OJIOKY

5.5 «3o05otoe mpaBwiIo» MexaHukH. KoadduumeHt mone3Horo
nerucTBUs MexaHu3MmoB. IIpocTeie MexaHuU3Mbl B OBITY
U TEXHUKE

5.6 [ToTeHnuansHast SHEPTUM TeJa, MOAHATOrO Hall 3eMiie

5.7 Kunernueckas sneprus

5.8 [TonmHass MexaHWYecKass DJHEPrus. 3aKOH H3MEHEHUs
Y COXPAHEHHSI MEXAHUYECKOW SHEPTUH

5.9 [IpakTrueckue pabOTHI:
Omnpenenenue pabOThl CHJIBI TPEHHUS TMPH PABHOMEPHOM
JBYKEHUU TeJa 110 TOPU3OHTAIBHON MTOBEPXHOCTH.
HccnenoBanne yclIoOBHM paBHOBECHUS pblyara.
N3mepenue K1/l HaKJIOHHOM TIIOCKOCTH.
N3ydeHune 3aKk0Ha COXpaHEHUsI MEXaHUYECKOM YHEPTUU

5.10 du3nyecKue sIBJICHUS B IPUPOE: PbUArk B TEJIC YEIIOBEKA

5.11 TexHuueckne YCTPOWCTBA: ppl4ar, IO BVKHBIN

¥ HETOABIKHBIN OJIOKH, HAKJIOHHAs TUIOCKOCTH, MPOCTHIE
MEXaHU3MBbI B OBITY
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8 KIIACC
IIpoBepsiemble MpeaMeTHbIE Pe3YyJbTaThbl OCBOCHUSI OCHOBHOM 00pa3oBaTeIbHOM
MPOrpamMmbl
Kon IIpoBepsieMble MpeIMETHBIE PE3YJIbTAThl OCBOCHUSI OCHOBHOM
MIPOBEPSIEMOT0 o0pa3oBaTelbHON MpOorpaMMbl OCHOBHOTO 00111€eT0 00pa3oBaHus
pe3yabTara
1.1 VICIIOJIb30BATh MTOHATUS
1.2 paznuyaTh SBJICHHS 10 OIHUCAHUI0O HMX XapaKTEepHBIX CBOWCTB
U HAa OCHOBE OIBITOB, JEMOHCTPHPYIOIIUX JaHHOE (U3HUECKOE
SIBJICHUE
1.3 pacro3HaBaTh TPOSIBIICHWE W3YYCHHBIX (DU3HYECKUX  SBIICHHUM
B OKPY’KAIOIIEM MHUpPE, B TOM YUCIIC (PU3NUECKUE SIBICHHS B MPUPOIE,
IIPU ATOM MEPEBOAUTH MPAKTUUYECKYIO 33/1auy B y4E€OHYIO, BBIJICIISITh
CYILECTBEHHbIE CBOMCTBA (MpU3HAKK) (PU3HUUECKUX SBICHUMI
1.4 ONKCHIBATh M3YYEHHBIE CBOMCTBA Tel M (DU3UYECKUE SIBIICHHUS,
UCTIONB3Ysl (PU3MUeCKue BEIUYUHBI, IPU OMUCAHUMU MPABUIBHO
TpakTOBaTh  (U3MUECKUH  CMBICI  HUCIHOJB3YEeMBIX  BEJIWYUH,
0003HaYEHUS U SAUHUIIBI PU3NYECKUX BEITUYUH, HAXOAUTH ()OPMYIIbI,
CBS3BIBAIONIME JaHHYIO (PU3UYECKYI0 BEIMYMHY C JAPYTUMH
BEJIMYMHAMH, CTPOUTHh TpaduKH  HW3YYEHHBIX  3aBUCUMOCTEU
(bU3UYECKUX BEIIMYUH
1.5 XapaKTepru30BaTh CBOMCTBA Tell, (PM3MYECKUE SBICHUS W TPOIIECCHI,
UCIIONb3Ysl W3YYEHHbIC 3aKOHBI, MPU OTOM JaBaTh CJIOBECHYIO
GOopMyIMpPOBKY 3aKOHAa U 3alUChiBaTh €ro MaTeMaTU4YecKoe
BBIPAKEHUE
1.6 OOBSCHATHh (HU3MYECKUE TPOIECCHl W CBOWCTBA TEJI, B TOM YHCIIC
U B KOHTEKCTE CHUTyallMld NMPaKTHUKO-OPUEHTHPOBAHHOIO XapakTepa:
BBISIBJISITh TIPUYUHHO-CIIE/ICTBEHHBIE CBSI3H, CTPOUTH OOBICHEHHE
3 1-2 JOrMyYecKkux 1aroB C MOMOIIbIO 1—2 HM3y4eHHBIX CBOWCTBA
busznuecKuX ABICHUN, PU3NIECKUX 3aKOHA WK 3aKOHOMEPHOCTH
1.7 pemaTh pacyeTHble 3alaud B 2 — 3 JEHCTBHS, MCHOJIb3YSl 3aKOHBI

U (GopMyJbl, CBs3bIBalOLIME (PU3UYECKUE BEIMYMHBI: Ha OCHOBE
aHaJu3a yCJIOBMSA 3aJayd 3allMChbIBAaTh KPATKOE YCIOBHUE, BBIABIIATH
HEJAOCTAaTOK [JAHHBIX JJis peuieHus 3aJayd, BBIOMpaTh 3aKOHBI
U (QopMyIbl, HEOOXOAUMBIE ISl €€ pPELIEHUs, MPOBOAUTH PACUETHI
U CpaBHUBATh IMOJIYYEHHOE 3HAUY€HHE (PUINYECKOH BEIMUYUHBI
C U3BECTHBIMU JaHHBIMU
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1.8

PacCIio3HaBaThb HpO6HeMLI, KOTOPBIC MOYKHO pCHINTL IIPHU ITOMOIIH
(1)I/I3I/I‘-I€CKI/IX MCTOJ 0B, UCITOJIb3Y: OIMMCAaHNC NCCICAOBAHN, BBIACIIATD
IMPOBECPACMOC TIPCAIIOIOKCHUC, OLICHHBATL IIPABUJIBHOCTL IIOPSAAKA
IMPOBCACHUA NCCIICAOBAHMA, JACJIaTh BBIBOJAbI

1.9

OPOBOAWTH  OMNBITHI IO HAOMIOACHUID  (PU3NYECKHX  SIBICHHM
WM  (QU3NYECKUX CBOMCTB Tel: (OpMyNIHpoOBaTh MpPOBEpPsSEMbIC
NPENNoNOKEHUsl, coOuparb  YCTAHOBKY M3  MPEIJIOKEHHOIO
000py/10BaHMs, OMUCHIBATH XO/I OMbITA U (HOPMYIUPOBATH BHIBOIBI

1.10

BBITIOJIHATh TPSIMBIE HM3MEPEHUS C HCIOJIb30BAHUEM AHAJIOTOBBIX
pruOOpPOB U AATUYUKOB (PU3NUECKUX BEJIMYUH, CPABHUBATH PE3YJIbTAThI
U3MEPEHUH C y4eTOM 3aaHHOM aOCOTIOTHON MOTPEITHOCTH

1.11

IPOBOAUTH  MCCIIEIOBAHWE  3aBUCUMOCTH  OJHOM  (u3HUecKon
BEJIMUMHBI OT JPYrOM C MCIOJIB30BAHUEM MPSIMBIX HW3MEPEHUM:
IUTAHUPOBATh HMCCJIEIOBAaHKUE, COOMpPATh YCTAHOBKY U BBIMOJHATH
U3MEpPEeHUs, CIeAysd TMPEAJIOKEHHOMY  TIUIaHy, (UKCHPOBATH
pE3yNbTaThl MOJYYEHHON 3aBUCUMOCTH B BUJE TaOIUI U IpadUKOB,
JeNaTh BBIBOABI 110 PE3YJIbTaTaM MCCIIEIOBAHUS

1.12

OPOBOJAUTH  KOCBEHHBIE  M3MEPEHHS  (PU3MYECKUX  BEJIMYMH:
IJIAHUPOBATh U3MEPEHUS], COOUPATh IKCIIEPUMEHTATIbHYIO YCTaHOBKY,
ciaenys TPEMIOKEHHOM HMHCTPYKUMH, W BBIYHCIATH 3HAYCHHE
BEJIMYMHBI

1.13

coOioaTh  NpaBWiIa  TEXHUKM  O€30MacCHOCTHM mpu  pabore
¢ J1abopaToOpHbIM 000PYTOBAaHUEM

1.14

XapaKkTepu30BaThb MPUHIMIB JEUCTBUS HW3YYEHHBIX MNpHUOOpPOB
U TEXHUYECKUX YCTPOMCTB C ONOPOM HA HUX ONKUCAHUA, UCIOIb3YS
3HaHUA O CBOWCTBAaX (PU3MUECKUX SIBICHUH U HEOOXOJUMBIE
¢u3nyeckue 3aKOHOMEPHOCTU

1.15

pacro3HaBaTh MPOCThIE TEXHUYECKUE YCTPOMCTBA U U3MEPUTEIIBHbBIE
nprOOpBl IO CXEMAaM U CXEMaTUYHBIM PUCYHKaM, COCTABIISATH CXEMBbI
JJEKTPUYECKUX LEeNed C IIOCIEN0BaTeIbHbIM M  IapaJlIeIbHbIM
COCMHEHHEM DJIEMEHTOB, pa3iuyas YCJIOBHble 00O3HaYEHHUS
3JIEMEHTOB JJIEKTPUYECKUX LENEN

1.16

OPUBOJIUTh TPHUMEPHl (HAXOAUTh HWHMOPMAIMIO O MpUMeEpax)
MPAKTUIECKOTO UCTIOB30BaHMS (U3MUECKUX 3HAHUI B TTIOBCETHEBHOU
YKU3HU JIJ1s1 o0ecrieueHus 0€30MacHOCTH MPU OOpaIlleHUH ¢ TPUOOopaMu
U TEXHUYECKUMU  YCTPOMCTBAMH,  COXPAHEHUS  370POBBS
U COOJIOJIEHUST HOPM SKOJOTHYECKOTO TOBEICHUS B OKpYKaroIen

cpene
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1.17 OCYILECTBIIATh IOUCK MH(POpMAIMHU (U3NYECKOTO COAECPKAHUS B CETU
HNHTepHeT, HA OCHOBE HMMEKOIIMXCS 3HAHUW M IIYTEM CpPABHEHHS
JOTIOJTHUTENIbHBIX HWCTOYHUKOB BBLICIATh HWH(OPMALMIO, KOTOpas
SABJIAETCSA MPOTUBOPEYMBOM MIIM MOXKET OBITh HEJOCTOBEPHOM

1.18 UCIIOJIb30BaTh MpPU  BHINOJHEHWHM YYEOHBIX 3aJaHUil HaAy4HO-
NOMYJISIPHYIO JIUTEPATYPY (U3HUECKOrO COJEpHaHUs, CIPABOYHBIE
Marepuainbl, pecypcsl ceth VHTepHeT; BianeTb NpUEMaMH
KOHCIIEKTUPOBAHUS TEKCTa, peoOpa3zoBaHusi MH(OpMauu U3 OAHOU
3HAKOBOM CHCTEMBI B IPYT'YIO

1.19 co3/1aBaTh COOCTBEHHBIE TMCbMEHHBIE U KPAaTKUE YCTHBIE COOOIICHHUS,
00001m1ass uHGOPMAIUI0O M3 HECKOJbKUX HCTOYHHKOB (PU3MUYECKOIO
CONICp)KaHMs, B TOM 4YHCJIE€ NYOJMYHO MPEACTABIATh PE3YIbTaThl
MPOEKTHOW WJIM HWCCIEAOBATENLCKOM JIESITELHOCTH, TIPH OTOM
rPaMOTHO WCIIOJb30BaTh M3YYCHHBIM MOHATUMHBIA ammapar Kypca
(bU3HUKH, COPOBOKIATH BBHICTYIUICHUE TTPE3CHTAIIEH

1.20 IPU BBINOJHEHUN YYEOHBIX MPOEKTOB U MCCIEIOBAHUNA (PU3HUECKUX
IIPOLIECCOB PACHpPENENATh O0S3aHHOCTU B TPYIIE B COOTBETCTBHUU
C TOCTaBJICHHBIMHM 33Ja4aMH, CJIECIWTh 32 BBINOJHEHUEM IUIAHA
JEHCTBUI U KOPPEKTUPOBATH €T0, aIEKBATHO OLIECHUBATh COOCTBEHHBIN
BKJIAJl B JEATEIBbHOCTH TIPYIIbI, BBICTPAUBaTh KOMMYHUKATHBHOE
B3aMMO/IECTBUE, POSIBIISISI TOTOBHOCTH pa3pemiarh KOH(IUKTHI

IIpoBepsiemble 3JIEMEHTHI CONEPKAHMS

Kon Kon [IpoBepsieMble 3TIEMEHTBI CONEPKAHUS
pa3gena | 3JIEMEHTa

6 TEIUIOBBIE ABJIEHUA

6.1 OCHOBHBIE IIOJIOKEHUS MOJIEKYIIIPHO-KMHETHYECKON TEOPUH
CTpoeHus BemecTBa. Macca u pa3Mepsl MOEKys. OnbITHI,
MOATBEPKIAOIIME OCHOBHBIE TIOJIOKEHHSI MOJIEKYJISIPHO-
KMHETUYECKOU TEOPUHU

6.2 Mopenu TBEpJOro, >KUIKOTO M Ta3000pa3HOTO COCTOSTHUMN
BenecTBa. Kpucrammyeckue u aMoppHbIe Tena

6.3 OObsicCHEeHHE CBOWCTB Ta30B, JKUJKOCTEH M TBEPABIX T
Ha OCHOBE MOJIOKEHUN MOJICKYJISIPHO-KUHETUYECKOU TEOPUU

6.4 CMmaumBaHKe U KallWUJISIPHBIE SIBJICHUS

6.5 TemioBo€ paclIupeHue 1 CHKaTue
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6.6 Temneparypa. CBsi3b  TeMIepaTypbl €O  CKOPOCTBIO
TEIJIOBOTO JIBUXKEHUS YaCTHUII

6.7 Bayrpennsiss sueprus. CrnocoObl M3MEHEHUs BHYTpPEHHEH
OHEPrUu: TEIIoNepeada U COBEpIIEHNE PA0OTHI

6.8 Buael Temonepenadu: TEIUIONPOBOAHOCTh, KOHBEKIIMS,
W3JTy4YeHHUE

6.9 KonmuecTBo TemiaoTel. Y IenbHas TEIIOEMKOCTh BEIICCTBA

6.10 TemiooOMEH W TEMJIOBOE  paBHOBECHE. Y paBHEHHUE

TEIJIOBOro Oajanca

6.11 [InaBneHue u OTBepAEBaHUE KPUCTAIIMYECKUX BEIIECTB.
V nenpHas TEIUIOTA IJIaBICHUS

6.12 [TapooOpa3zoBanue u koHzaeHcaius. Mcrapenue. Kumnenue.
VnenbHas  Temsiora  mapooOpa3oBaHHS.  3aBHCHUMOCTb
TEeMIIepaTypbl KUTIEHUS OT aTMOC(EPHOTO JaBICHUS

6.13 BrnaxnocTs BO3ayXa

6.14 DHeprus TOIUIMBA. Y IeJIbHAs TEII0Ta CTOPAHUS

6.15 [Tpuniunel padbotsl TemnoBbix apurareneit KI1J[ remmoBoro
nBuratensd. TeryioBple ABUTATENU U 3allUTa OKPYXKarollen
Cpelbl

6.16 3aKOH COXpaHEHUs U MPEBpAIICHUS dHEPrUU B TEILIOBBIX
nporeccax

6.17 [TpakTuyeckue pabOTHI:
OnbITEl O OOHAPYKEHUIO JEHCTBHUSI CHI MOJEKYJSPHOIO
HOPUTSKEHUS.
OmnbITEl N0 BBIPAILMBAHUIO KPHUCTAJUIOB MOBAPEHHON COJIU
WIN caxapa.

OneITel MO HAOJIONCHHUIO TEIUIOBOTO PACIIUPEHUS Ta30B,
KUJIKOCTEH U TBEPBIX TEIL.

Omnpenenenue AaBjaeHUs BO3AyXa B OAJIJIOHE IINPUIIA.
OnbITEl, JIEMOHCTPUPYIOLIHME  3aBUCUMOCTh  JaBJICHUS
BO3/lyXa OT €ro 00bemMa U HarpeBaHUs WU OXJIAXKICHUS.
[IpoBepka rHUMOTE3bl JMHEMHOW 3aBUCHUMOCTH  JIJIMHBI
CTONMOMKA JKHJIKOCTU B  TEPMOMETPUUECKOW  TpyOKe
OT TeMIIEpaTyphbl.

HaGntonenne w3MeHeHUs] BHYTPEHHEH OSHEpPruu Tela
B pe3yJbTaTe Terionepeaayu u paboThl BHEITHUX CHUJI.
HccnenoBanue sBIIGHHS TEIUIOOOMEHA TIPU CMEIIMBAHUU

74



denepaspHas paboyast mporpamma | dusnka. 7-9 kiaaccel (6a30BbIil YPOBEHB)

XOJIOJTHOM U TOPAYEHN BOJIBI.

OrnpeneneHre KOJIMYECTBA TEIUIOTHI, MOJYYEHHOIO BOJIOU
P TEMJI000MEHE ¢ HarPeThIM METATIMYECKUM ITUITUHIPOM.
OnpeneneHre  yOenbHOM — TEIUIOEMKOCTHM  BEHIECTBA.
HccnenoBanue npouecca ucnapeHus.

OrnpeneneHre OTHOCUTENIBHOW BIAXKHOCTH BO3yXa.
Omnpenenenrie yaeabHON TEIUIOTHI IUIABICHUS JIbJa

6.18 dusnyeckue  ABJICHUSA B IIPUPOJE:  ITOBEPXHOCTHOE
HaTsDKEHUE U KallWJUISIPHBIE SIBJICHUS B IPUPOAE, KPUCTAIUIBI
B mnpuponae, uznydenue ConHIla, 3aMep3aHUE BOJOEMOB,
MOpCKHe Opu3bl; 00pa30oBaHMUE POCHI, TYMaHa, WHEs, CHera

6.19 TexHnueckue  yCTpPOMCTBA:  KamWUISApbl,  HPUMEpPHI

WCIIOJIb30BAHUS  KPUCTAJUIOB, JKUJIKOCTHBIM TEPMOMETD,
JNATYUK TEMIIEpaTypbl, TEPMOC, CUCTEMA OTOILJICHUS TOMOB,
TUTPOMETPBI, TICUXPOMETpP, MapoBas TypOWHA, IBUTATENb
BHYTPEHHETO CTOPAHUS

SJIEKTPUYECKHUE 1 MAT'HUTHBIE ABJIEHA

7.1 DuekTpu3anus Tel. [[Ba pona 3JIEKTPUYECKHUX 3apsAIOB

7.2 BzaumopelictBue  3apsbkeHHbBIX  Teld.  3akoH  Kysona
(3aBUCHUMOCTh CHJIBI B3aMMOJICMCTBUS 3apSKEHHBIX Tel
OT BEJIMYMHBI 3aPAJI0B U PACCTOSHUS MEX]Y TE€JIaMU)

7.3 Onektpuueckoe 1mose. HanpsykeHHOCTh 3JIEKTPUUECKOTO
nonst. [lpuHuWMn cynepno3uuuy 3IEKTPUYECKHX MOJIEN
(Ha KaYeCTBEHHOM YPOBHE)

7.4 Hocutenn  snekTpuyeckux  3apsaioB.  DJIEMEHTapHbIN
anekTpuueckuil 3apsa. CrtpoeHue artoma. IIpoBoaHuku
U JTUBJIEKTPUKHU

7.5 3aKOH COXpaHEHUS FJIEKTPUUYECKOrO 3apsiaa

7.6 DIEeKTpUUYECKUN TOK. VYcnosus CYLIECTBOBaHUS
AIEKTPUYECKOro TOKA. ICTOUHUKH MOCTOSIHHOTO TOKA

1.1 JIeHCTBUS DJIEKTPUYECKOTO TOKa (TEIJIOBOE, XMMHUYECKOE,
MarHuTHOE). DJIEKTPUYECKUN TOK B JKUJKOCTSAX U razax

7.8 Onektpuueckass nenb. Cuna Toka.  DJIEKTPUUYECKOE
HaIpsKEHHE

7.9 ComnpoTHBJIECHUE NPOBOJHUKA. Y IEIbHOE COMPOTUBICHHUE

BCIICCTBA
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7.10 3akoH OMa JJ1s1 ydacTKa 1enu

7.11 [locnenoBarenbHOE W HapaJJIEIbHOE  COEOUHEHHE
MIPOBOJTHUKOB

7.12 PaboTa 1 MOIIIHOCTH IAEKTPUIECKOTO TOKA. 3akoH JIKoyiis-
Jlenna

7.13 DNEeKTpUYEeCKne UeNu U TMOTPEOUTENu DIIEKTPUUYECKON

sHepruu B ObITy. KopoTkoe 3ambikaHme

7.14 IloctossHHbple MaruuThl. B3aumMmoaelcTBHE NOCTOSHHBIX
MAarduTOB
7.15 MarautHoe nosie. MarHuTHOE moJjie 3EMJIA U €ro 3HAYECHHUE

JUIS JKA3HU Ha 3eMIie

7.16 OnbeiT Opcrena. MarHuTHOE MOJIE JJNEKTPUYECKOIO TOKA.
[IprMeHeHue JIeKTPOMarHuTOB B TEXHUKE

7.17 JlelicTBME MAarHWTHOrO TOJII HAa TNPOBOAHUK C TOKOM.
OJIEKTpOJIBUraTeab IOCTOSIHHOIO ToOKa. Mcnosib3oBaHuE
JJIEKTPOABUIATEIE B TEXHUYECKUX  YCTPOMCTBAaxX
Y Ha TPaHCIIOpTe

7.18 Omnbitel @apanes. fABieHUE JIEKTPOMArHUTHON WHIYKIIHH.
[IpaBuno Jlenna

7.19 DnekrporeHeparop. CrnocoObl MOTYy4eHUST DJIEKTPUUECKOU
DHEPTUU. DIEKTPOCTAHITUN HA BO30OHOBIISIEMBIX HCTOYHUKAX
SHEPIrUun

7.20 [IpakTrueckue paboTHI:

OnbITel 10 HAOMIOACHUIO BJCKTPU3ALUUA TeN WHIYKIHEH
Y IIPH CONPUKOCHOBEHHH.

HccnenoBanue JNEUCTBUS AJIEKTPUYECKOT O IOJIS
Ha IPOBOJIHUKHU U JUAJIEKTPHUKHU.

COopka u TmpoBepka pabOThl JJIEKTPUYECKOW  LIENHU
IOCTOSIHHOT'O TOKa.

M3MepeHue 1 peryJmpoBaHue CUIIbI TOKA.

M3MepeHne 1 perylnmpoBaHue HAIPSHKCHUS.

HccrnenoBanne 3aBUCUMOCTU CHJIBI TOKA, HIYLIETO 4Yepes3
pPE3UCTOpP, OT COMPOTUBIICHUS PE3UCTOpPAa W HANPSIKEHUS
Ha Pe3UCTOpE.

OnbITHI, JEMOHCTPUPYIOIINE 3aBUCUMOCTb 3JEKTPUUECKOTO
CONPOTHUBJIEHUS NPOBOJHUKA OT €ro JUIMHBI, IUIOIIAIN
NONEPEYHOr0 CEYEHUsI U MaTepUaa.
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[IpoBepka npaBuiia CJIOKEHHUS HaIpsKEHUM
MIPU TIOCJIEIOBATEIILHOM COCIMHEHUU JIBYX PE3UCTOPOB.
[IpoBepka mpaBuia i CWIbl TOKAa MNpU TapaieIbHOM
COCIMHEHUHU PE3UCTOPOB.

Omnpenaenenuie padOThI JIEKTPUIECKOT0 TOKA, UAYIIET0 Yepes
pe3ucrop.

Onpenenenne MOITHOCTH AIEKTPUUYECKOTO TOKa,
BBIJICJISIEMOM HA PE3UCTOPE.

HccnegoBaHrue 3aBUCHMOCTH CUJIBI TOKA, WIYILIETO Yepes
JIAMIIOYKY, OT HAMPSDKEHUST HAa HEM.

Onpenenenne KIIJI Harpesarens.

HccnenoBaHne MarHUTHOTO B3aUMOZEHCTBHSI TOCTOSIHHBIX
MarHuTOB.

N3ydyeHre MarHUTHOTO MOJIsi MOCTOSHHBIX MAarHUTOB MPU UX
00BEIMHEHUH U Pa3/CIICHHUN.

Hccnenosanue JEUCTBUSA AIEKTPUYECKOTO TOKa
Ha MarHUTHYIO CTPEJIKY.
OneITsl, JEMOHCTPUPYIOILIKE 3aBUCUMOCTb CHJIBI

B3aUMOJICVCTBUSA KATYIIIKX C TOKOM M MarHUTa OT CUJIbI TOKa
Y HaIIpABJICHUS TOKA B KaTYIIKE.

N3yuenue nAEMCTBUST MArHUTHOTO TMOJISI HAa TPOBOIHUK
C TOKOM.

KoHcTpyupoBaHue u u3ydeHue padoThl 2JIEKTPOIBUTATEIIS.
N3mepenne KII] anekTpoaBuraTeabHOM YCTAaHOBKH.

OnpIThl IO MCCICAOBAHUIO SIBJCHUS DJICKTPOMArHUTHOM
VHIYKIWH: HCCJICOBAHUEC U3MEHECHUMN 3HAYCHUS
Y HAIPABJIEHUSI MHIYKIIMOHHOI'O TOKa

7.21 @u3ndecKre SBICHUS B NPUPOAE: IEKTPUUECKHUE SBICHUS
B arMmocepe, DIEKTPUUECTBO IKUBBIX  OpPraHU3MOB,
MarHuTHOE Tojie 3eMIIH, Ipeid MOITIOCOB, POJIb MATHUTHOTO
NOJISA JUISl )KU3HU Ha 3emiie, OJISIPHOE CUSTHUE

7.22 TexHu4ecKkne  yCTPOWCTBA:  DJIEKTPOCKOI,  aMIIEPMETP,
BOJIETMETP, PEOCTaT, CUETYHK DICKTPUUECKON SHEPruw,
AIEKTPOOCBETUTEIILHBIC puOOpHI, HarpeBaTeNIbHbIC
AIEKTPONPUOOPHI (mpuMepsl), AIEKTPUYECKUE
OPEJOXPAHUTENN,  DJIEKTPOMArHUT,  BJIEKTPOJBHUraTelNb
MOCTOSIHHOT'O TOKa, T€HEPaTOp MOCTOSTHHOTO TOKa
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9 KJIACC
IIpoBepsiemble MpeaMeTHbIE Pe3YyJbTaThbl OCBOCHUSI OCHOBHOM 00pa3oBaTeIbHOM
MPOrpamMMbl
Kon IIpoBepsieMble MpeIMETHBIE PE3YJIbTAaThl OCBOCHUSI OCHOBHOM
MIPOBEPSIEMOT0 o0pa3oBaTelbHON MpOorpaMMbl OCHOBHOTO 00111€eT0 00pa3oBaHus
pe3yabTara
1.1 VICIIOJIb30BATh U3YyUYECHHBIE TOHATUS
1.2 paznuyaTh SBJICHHUS 110 OINUCAHMI0 MX XapaKTEPHBIX CBOWCTB
U HAa OCHOBE OIBITOB, JEMOHCTPHPYIOIIUX JaHHOE (U3HUECKOE
SIBJICHUE
1.3 pacro3HaBaTh TPOSIBIICHWE W3YYCHHBIX (DU3HYECKUX  SBIICHHUM
B OKPY’KAIOIIEM MHUpPE, B TOM YUCIIC (PU3NUECKUE SIBICHHS B MPUPOIE,
IPU 3TOM MEPEBOAUTH MPAKTUUYECKYIO 3aJladyy B YUEOHYIO, BBIJCIATh
CYILECTBEHHbIE CBOMCTBA (MpU3HAKK) (PU3HUUECKUX SBICHUMI
1.4 OMKCHIBATh M3YyYEHHBIE CBOMCTBA TeNl U (DU3UYECKUE SIBIICHHS,
UCTIONB3Ysl (PU3MUeCKue BEIUYUHBI, IPU OMUCAHUMU MPABUIBHO
TpakTOBaTh  (U3MUECKUH  CMBICI  HUCIHOJB3YEeMBIX  BEJIWYUH,
0003HaYEHUS U SAUHUIIBI PU3NYECKUX BEITUYUH, HAXOAUTH ()OPMYIIbI,
CBS3BIBAIONIME JaHHYIO (PU3UYECKYI0 BEIMYMHY C JAPYTUMH
BEJIMYMHAMH, CTPOUTh TpaduKH  H3YYEHHBIX  3aBUCUMOCTEU
(bU3UYECKUX BEIIMYUH
1.5 XapaKTepru30BaTh CBOMCTBA Tell, (PM3MYECKUE SBICHUS W TPOIIECCHI,
UCIIONb3YSl W3YYEHHBIE 3aKOHBI, IMPU HTOM JaBaTh CJIOBECHYIO
GOopMyIMpPOBKY 3aKOHAa U 3alUChiBaTh €ro MaTeMaTU4YecKoe
BBIPAKEHUE
1.6 OOBSCHATh (HU3UYECKUE TMPOIECCHl W CBOWCTBA TEJN, B TOM YHUCIIC
U B KOHTEKCTE CHUTyallMld NMPaKTHUKO-OPUEHTHPOBAHHOIO XapakTepa:
BBISIBJISITh TIPUYMHHO-CIIC/ICTBEHHBIE CBSI3H, CTPOUTH OOBSICHEHUE
13 2—-3 JIOTUYECKUX WIAroB C MOMOIIbI0 2—3 HM3y4YEHHBIX CBOWCTBA
busznuecKkux ABIeHUN, GU3NUECKUX 3aKOHA MM 3aKOHOMEPHOCTHU
1.7 pelath pacyeTHble 3a7aud (OMUpaoIIMecss Ha cucreMy w3 2-3

YpaBHEHUH), UCHOJb3Ysl 3aKOHbBI U  (QOPMYJbl, CBS3bIBAIOLINE
¢u3nyeckue BEIWYMHBL: HAa OCHOBE aHajiM3a YCIOBUS 3ajauu
3aMChIBaTh ~ KPAaTKOE  YCIOBUE,  BBISBISATh  HEJOCTAIOIIME
WK W30BITOYHBIE JIaHHbIE, BBIOMpATh 3aKOHbI U  (HOPMYIIBI,
HEOOXOJMMBbIE JIi PEHICHUs, MPOBOAWTH pPaCUYeThl W OLEHUBATH
PEATMCTUYHOCTD MOJYYEHHOIO 3HaYEHUs (PU3NYECKON BEITMUUHbI
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1.8

pacrno3HaBaTh MNPOOJIEMBbI, KOTOPbIE MOXKHO PEUIUTh MPU MOMOIIU
(bU3UYECKUX METOAO0B, UCTIONB3Ys OMUCAHUE UCCIICIOBAHMUS, BBIICIATh
MPOBEPSIEMOE MPETONOKEHUE, OIIEHUBATh IMPABWIBHOCTH MOPSIKA
MPOBENCHUSI HCCIICIOBaHMS, JeJIaThb BBIBOJbI, HHTEPIPETUPOBATH
pe3yabTaThl HAOIIOJEHUM U OTIBITOB

1.9

OPOBOAWTH  OMNBITHI IO HAOMIOACHUIO  (PU3NYECKHX  SIBJICHHUM
WM (U3HYECKUX CBOMCTB TEN: CAMOCTOSTEILHO COOMPATh YCTAHOBKY
U3 U30BITOYHOTIO HAaOOpa 000PYI0BaHNUS, ONUCKHIBATH XOJ] OMbITA U €r0
pe3ynbTaThl, GOPMYIUPOBATH BHIBOIBI

1.10

NPOBOAWTh TNPH HEOOXOJAMMOCTH CEPHIO MPSIMBIX H3MEPEHUM,
OIIpe/IeIisisi Cpe/IHee 3HAueHHE H3MepseMoi BeM4YuHbI ((hOKyCcHOE
paccTosiHEe coOuparomieil JTUH3bI), 000CHOBBIBATH BBHIOOpP crmocoba
U3MepeHHst (M3MEPUTEIILHOTO MPUOOpa)

1.11

IPOBOJUTH HCCIICIOBAHUE 3aBUCUMOCTEH (PU3NYECKUX BEIUYMH
C UCITOJIb30BAHUEM IPSAMBIX U3MEPEHUN: INIAHUPOBATH UCCIIEIOBAHUE,
CaMOCTOSITEILHO COOMpaTh YCTAHOBKY, (PUKCHPOBATH PE3YNIbTAaTh
NOJIyYCHHOM 3aBUCUMOCTH (DU3MYECKUX BEIMYMH B BHJIE TaOJIHIL
U Tpa(UKoB, JIeJaTh BBIBOJIBI IO PE3YJIbTATAM HCCIIEOBAHUS

1.12

NPOBOJIUTh  KOCBEHHBIC  M3MEpEHUs  (PU3MYECKUX  BEJIMUMH:
MJIaHUPOBATh U3MEPEHUs, COOUPATH IKCICPUMECHTAIBHYIO YCTAaHOBKY
Y BBINOJHATh U3MEPEHHUS, CIEAysd MNPEAJIOKEHHON WHCTPYKIIUU,
BBIUUCIIATh 3HAUYEHHWE BEJIMYMHBI W aHAJU3UPOBATH IIOJYYECHHBIC
pEe3yJIbTAThI C YYETOM 33IaHHOM MOTPEMIHOCTH U3MEPEHUMN

1.13

coOioaTh  NpaBWiIa  TEXHUKM  O€30MaCHOCTH mpu  pabore
¢ 1abOpaToOpHBIM 000pyIOBaHHEM

1.14

pasiindaTb OCHOBHLIC IIPHU3HAKH HW3YYCHHBIX (I)I/I?)I/I‘IGCKI/IX MOJEIICH:
MaTcpualibHasa TOYKa, a0COJIFOTHO TBEPAOC TCIIO, TOYCYHBIM UCTOYHHUK
CBCTa, JIy4, TOHKas JIMH34, IIJIaHCTApHAsA MOJCJIbL aTOMAd, HYKJIOHHAas
MOJICJIb aTOMHOT'O AApa

1.15

XapaKkTepU30BaTh MPUHLUIBl JCHCTBUS HM3YyYEHHBIX IMPUOOPOB
U TEXHUYECKUX YCTPOMCTB C OMOPOM HAa WX OMUCAHUS, MCIOJb3YS
3HaHUSI O CBOWCTBaxX (DU3MYECKUX SBJICHUHA M HEOOXOAUMBIE
(u3nUecKre 3aKOHOMEPHOCTH

1.16

UCIOJIb30BaTh CXEMbl W CXEMAaTHYHBIC PUCYHKH HW3YYCHHBIX
TEXHHYECKHUX YCTPOMCTB, U3MEPHUTEITbHBIX npuOopoB
Y TEXHOJIOTMYECKUX MPOIECCOB MPH PEIICHHH YICOHO-TIPAKTHYECKUX
3a7a4, ONTHYECKHE CXEMBI JIJIsl IOCTPOCHHUS H300paKEHUH B IJIOCKOM
3epKajie ¥ COOMpAIOIIEH JINH3E
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1.17 NPUBOAWTh TPHUMEPHl (HAXOAUTh HWH(MOPMAIIMIO O MpUMEpax)
MPAKTUIECKOTO UCTIOIB30BaHMS (U3HMUECCKUX 3HAHUI B TTIOBCETHEBHOU
YKU3HU JIJ1s1 o0ecrieueHus 0€30MacHOCTH MPU O0pallleHUu ¢ TprudopaMu
U TEXHUYECKUMU  YCTPOMCTBAMH,  COXPAaHEHUS  370POBBSA
U COONIOJICHUSI HOPM SKOJOTHYECKOrO TMOBEICHUS B OKpYKaoIen

cpene

1.18 OCYIIECTBJIATH MOUCK MHPOpManu (HU3NYECKOr0 COJICPKAHUS B CETU
WNuTtepuer, camocTosTeabHO GOPMYIUPYs TOMCKOBBIM  3ampoc,
HaxOJUThb MYTH  ONPEACNICHUs  JOCTOBEPHOCTH  IMOJTYYECHHOU
uH(OpPMAIIM HA OCHOBE WUMEIONIMXCS 3HAHWUW W JOMOJHUTEIHHBIX
MCTOYHUKOB

1.19 UCTOJb30BaTh MPH  BBIMOJHEHUH Y4YEOHBIX 33JaHUNA HAy4YHO-
HOMYJIAPHYIO JIUTEPATypy (U3NYECKOTO COACP)KaHUs, CIIPABOYHBIC
Marepuainbl, pecypcsl ceth HTepHeT; Biaxerb IpUEMaMH
KOHCTIEKTUPOBAHUS TEKCTa, TpeoOpazoBaHusl HHPOPMAIIUU U3 OTHOU
3HAKOBOW CHCTEMBI B IPYT'yIO

1.20 CO3/1aBaTh COOCTBEHHBIE MHCbMEHHBIE W YCTHBIE COOOIIEHHUS
Ha OCHOBE MH(pOpPMAalUHU U3 HECKOJbKMX HCTOYHUKOB (PHU3NYECKOIO
COJEepXaHusl, IMyOJUYHO TPEACTABIATh PE3YIbTAThl MPOEKTHOM
WIM UCCIENOBAaTENbCKOM JEATEIbHOCTH, MPU 3TOM TIPaMOTHO
VICIIOJIb30BATh U3YYEHHBIN MOHATUMHBIN alnapar u3y4acMoro pas3aena
(GU3MKKM W COMPOBOXKJATh BBICTYIUICHHE MpPE3EHTAIlMEN C y4EeTOM
0COOEHHOCTEH ayAUTOPUU CBEPCTHUKOB

1.21 IpU BBIIOJHEHUH Y4E€OHBIX MPOEKTOB U MCCIEAOBAHUN (PU3UUECKUX
IPOLIECCOB pacHpenensiTh O0S3aHHOCTU B TPYNIE B COOTBETCTBHUU
C TMOCTaBJICHHBIMHU 33Ja4yaMH, CJIECIWTh 34 BBINOJHEHUEM ILIAHA
JENUCTBUI U KOPPEKTUPOBATH €T0, aJICKBATHO OLIEHUBATh COOCTBEHHBIM
BKJIAl B JEATEIBbHOCTh TPYNIbI, BBICTPAUBaTh KOMMYHHUKATHBHOE
B3aMMO/ICHICTBUE, MPOSIBIISISI TOTOBHOCTH pa3pemiarh KOH(IMKTHI

HpOB €psAECMbBIC IJIEMECHTBI COACPKAHNA

Kon Kon [IpoBepsieMble 3JIEMEHTHI COIEPKAHUS
pa3gena | dJeMEeHTa

8 MEXAHHWYECKUE ABJIEHUA

8.1 Mexanuueckoe ABUkeHHE. MatepuaibHas Touka. Cucrema
oTcuera
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8.2 OTHOCHUTENBHOCTh MEXaHUYECKOTO JBUKCHUS

8.3 PaBHOMEpHOE NPSIMONIMHENHOE ABUKEHHE

8.4 HepaBHoMepHOe mnpsiMonuHeiHOe ABHkKeHue. CpenHss
M MTHOBEHHas CKOpPOCTh Te€Jla MpH HEPAaBHOMEPHOM
JBUYKCHUU

8.5 VYckopenne. PaBHOYCKOpEHHOE MPSAMOJIMHENHOE JBUKEHUE

8.6 CBoOognoe nagenue. OneITel ['annnes

8.7 PaBHOMEpHOE nBUkEHME O OKpyx)HOCTHU. [lepron n yacrtora
oOpallieHus. JIunelinas u yIJ0Bast CKOPOCTH.

LleHTpOCTpEMUTENBHOE YCKOPEHHE

8.8 [lepBerit 3akoH HeroTOHA
8.9 Bropoii 3akon Hprorona
8.10 Tpetuii 3akoH HeroToHa
8.11 [IpyrHIMII CYIIEpIIO3ULINU CUJT

8.12 Cwuia ynpyroctu. 3akoH ['yka

8.13 Cuna TpeHust: cuia TPEHUS CKOJIbKEHHUS, CUJIa TPEHUS TIOKOS,
Jpyrye BUJbI TPEHUS

8.14 Cuiia TSKEeCTH U 3aKOH BCEMUPHOT'O TSATOTEHUS. Y CKOPEHUE
CBOOOIHOIO IMaJIcHUSA

8.15 Jemwxenue miuaner Bokpyr Connna. IlepBas kocMmuueckas
CKopocTb. HeBecOMOCTB U nieperpy3ku

8.16 PaBHOBecue maTepuaibHOM TOYKU. AOCOIIOTHO TBEPIOE
TEJIO
8.17 PaBHOoBecne TBepmoro Tena € 3aKpEIUIEHHOM  OCBIO

BpameHusi. MomeHT cuiibl. LleHTp TsixecTn

8.18 Nmnynbce Tena. U3MeHenue umiynbca. Mynsc cuibl

8.19 3aKOH COXpaHEHUSI UMITYJIbCa

8.20 PeaktuBHOE ABMKEHIE

8.21 Mexanuueckasi padoTa 1 MOLITHOCTb

8.22 PabGora cun tspkectu, ynpyroctd, TpeHusi. CBs3b dHEPruu
U pabOoThI

8.23 [loTeHmanbHas 3HEPrUs TeIa, HOJHATOrO HaJl IOBEPXHOCTHIO
3emu
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8.24 [ToTeHIManpHas SHEPrUsl CKATOM MPY>KUHBI

8.25 Kunernueckas sHeprus. TeopeMa 0 KHHETUYECKOW JHEPTUU

8.26 3aKOH COXpaHEHUSI MEXaHUYECKON IHEPTUH

8.27 [TpakTuyeckue pabOThI:
OmpeneneHre cpeaHeld CKOPOCTH CKOJBXKEHHS Opycka
WJIM JIBVDKEHHMS IIIapUKa 110 HAKJIOHHOM TIJIOCKOCTH.
OnpeneneHnue YCKOpEHUsA Tejda MpU PABHOYCKOPEHHOM
JBUYKEHUU 10 HAKJIOHHOM TJIOCKOCTH.
HccnenoBanre 3aBUCUMOCTH MYTH OT BPEMEHHU
Opd  PaBHOYCKOPEHHOM  JBIDKEHHHM 0€3  HadalbHOM
CKOPOCTH.
[IpoBepka rUMOTE3Bl: €CIM TPU  PABHOYCKOPEHHOM
JBUKEHUHU 0€3 Ha4aJIbHOM CKOPOCTH ITYTH OTHOCSITCS KaK Pl
HEYETHBIX YHCEJ, TO COOTBETCTBYIOIIHME MPOMEKYTKU
BPEMEHU OJINHAKOBBI.
HccnenoBanrne 3aBUCHMOCTH CHJIBI TPEHHSI CKOJBXKEHUS
OT CHJIbI HOPMAJIBHOTO JJABJICHUSI.
Omnpenenenue K03PGUIUEHTA TPESHUS CKOJIbKCHUSI.
Onpenenenue )KECTKOCTH MPYKUHBI.
Onpenenenre pabOTHl CWIIBI TPEHUS TPU PABHOMEPHOM
JBIKEHUH TeJa 110 TOPU3OHTAIBHON TOBEPXHOCTH.
Omnpenenenue pabOThl CHJIBI YIPYrOCTH TMpPHU TMOAbEME
rpy3a C HCMOJb30BAHUEM HEMOABMKHOTO W TOJBHIKHOTO
0JIOKOB

8.28 ®duznueckue SBICHUS B MNPUPOJE: NPUIUBBI U OTJIUBBI,
nBrkeHue 1iaHeT CoOJHEYHOW CHCTEMbl, pPEaKTHUBHOE
JIBUYKEHUE KUBBIX OpraHU3MOB

8.29 Texnuueckue YCTpOWCTBA: CIIUJIOMETD, JaTYUKA

IMOJIOKCHHUA, pACCTOAHUA U YCKOPCHUA, PAKCTHI

MEXAHUYECKHUE KOJIEGAHUA 1 BOJIHbBI

9.1 KonebarensHoe nBukeHne. OCHOBHBIE XapaKTEPUCTUKHU
KOJIcOaHUM: Mepuoj, 4acToTa, aMILUIUTYAa

9.2 MaremMarnyeckuii M NpyKUHHBIM MassTHUKU. [IpeBpaiieHue
OHEPTUU MIPH KOJIEOATEIILHOM JIBUYKEHUHN

9.3 3aryxaromue kosieOaHus. BBIHYXJIEHHBIE  KOJeOaHUs.

Pe3onanC
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9.4 Mexannyeckue BOJHBI. CBOWCTBA MEXaHWYECKUX BOJIH.
[TpomonpHBIE © TIONEpPEeYHbIC BOJIHBL J[JTMHA  BOJIHEI
U CKOPOCTh €€ pachpocTpaHeHHs. MeXaHUYECKHE BOJIHBI
B TBEPJIOM TeJIe, CEHCMUYECCKIE BOTHBI

9.5 3ByK. | poMKOCTB M BbICOTA 3ByKa. OTpakeHUE 3ByKa

9.6 HNudpa3Byk u yabTpa3ByK

9.7 [TpakTuyeckue pabOTHI:

OmnpeneneHue  4acToTbl W MepuoAa  KoJiebaHui
MaTeMaTH4eCKOTr0 MasiTHUKA.

OmnpezneneHne 4aCTOThI U MEepUOJa KOJIeOaHHU MPY>KMHHOTO
MasiITHUKA

HccnenoBanue  3aBUCHMMOCTH — Tepuoja  KojeOaHMi
MOJIBEIICHHOTO K HUTHU TPy3a OT AJIUHBI HUTH.
HccnenmoBanue  3aBUCHMOCTH — Hepuoja  KojeOaHMi
IPY>KMHHOTO MasiTHUKA OT Macchl Ipy3a.

[TpoBepka HE3aBHUCUMOCTH neproaa KoJeOaHui
rpy3a, TOJBEIICHHOIO K HHUTH, OT MacCchl TIpy3a
M )KECTKOCTH MPYKUHBL. MI3MepeHue yCKOpeHus CBOOOHOTO
najieHus

9.8 @u3nyecKkue SBIEHUA B MPUPOJAE: BOCHPUATHE 3BYKOB
KUBOTHBIMM,  3EMJIETPSICEHUE, CEHCMUYECKHE  BOJIHBI,
LlyHaMH, 3XO0

9.9 TexHudyeckue  yCTpOMCTBA:  DXOJIOT,  MCIIOJIb30BAHUE
yJIbTPa3BYyKa B OBITY U TEXHUKE

SJIEKTPOMAT'HUTHOE IIOJIE U DJIEKTPOMAI'HUTHBIE BOJIHBI

10.1 DONEKTPOMArHUTHOE TOJIE. DJIEKTPOMArHUTHBIE  BOJIHBI.
CBoiiCTBa 31EKTPOMArHUTHBIX BOJIH

10.2 [IIkana 3JIEKTPOMAarHUTHBHIX BOJIH

10.3 OnekTpoMarHuTHas npupona ceta. CKopocTh cBerTa.
BomHoBBIE CcBOMCTBA CBETA

10.4 [TpakTuyeckue pabOTHI:
N3ydeHne CBOMCTB 3JIEKTPOMArHUTHBIX BOJH C TMOMOIIBIO
MOOUIBHOTO TenedoHa

10.5 duznueckue SBICHUS B MPUPOE: OUOIOTHUECKOE EUCTBHE
BUJIUMOTO,  YJIbTPaduOJIECTOBOTO U  PEHTTEHOBCKOIO
W3Jy4EHUN
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10.6 Texnuueckue YCTPOMCTBA: HCIIOJIb30BAHUE

3JICKTPOMArHUTHBIX BOJIH JIJISi COTOBOM CBSI3U
11 CBETOBDBIE ABJIEHUA

11.1 JlyueBas moznens cBera. IcTOuHMKM cBeTa

11.2 [IpsamonHENHOE pacIpOCTPAHEHHUE CBETA

11.3 Otpaxenne ceta. [lmockoe 3epkano. 3aKOH OTpaKEHUsI CBETA

114 [Ipenomiienne cBeta. 3akoH mpenomiieHUs: cBera. [lomHoe
BHYTpPEHHEE OTpPaKEHUE CBETa

11.5 JIunza. Xox ny4yel B IMH3€

11.6 OnTtuueckass  cucreMa  (oroammapara,  MHKPOCKOIIA
U TEJIECKOoMa

11.7 ['na3 KakK ONTHYECKas cHUcTEMA. bmmzopykocTh
U JaTbHO30PKOCTh

11.8 Paznoxxenne Oenmoro cBera B cmekrp. OmbiThl HberoTOHA.
CnoxkeHue CeKTpaJIbHbIX BETOB. J(ucniepcus cBera

11.9 [TpakTuyeckue pabOTHI:
HccnegoBaHrue 3aBUCUMOCTH YIJIa OTPAXEHHUSI CBETOBOIO
Jy4a OT yrja NaJeHusl.
W3ydenne  xapakTEepUCTHK  HM300paKeHUsT  MpeaMmera
B IIJIOCKOM 3€pKajie.
HccnenoBanre 3aBUCMMOCTH yrila MPeIOMJIEHHS] CBETOBOTO
Jy4a OT yria nafeHusl Ha TPaHULE «BO3AYX — CTEKJIO».
[Tonyyenue n3o0paxeHuil ¢ TOMOIIbIO COOMPAFOIICH JTMH3HI.
Omnpenenenne (HOKYCHOTO PACCTOSIHUS U ONTUYECKOW CHIIBI
coOuparoIe JINH3HI.
OnBITH IO Pa3I0KEHUIO OETIOT0 CBETA B CIIEKTP.
OnbeIThl 1O  BOCOPUSTHUIO 1IBETA NPEAMETOB TP UX
HaAOJIIOICHUH Yepe3 1IBETOBbIC (PHIIBTPHI

11.10 dusnuecKkre ABIeHNs B Ipupoze: 3aTMeHns ConHna u JIyHsl,
1[BETA TEJ, ONTHUYECKUE SIBJICHUsI B atMocdepe (1BeT Heda,
pedpakuus, pagyra, MUPaK)

11.11 TexHU4ecKue YCTpONCTBA: OUKH, MEPUCKOI, (oToarmapar,
ONTUYECKUE CBETOBOIBI

12 KBAHTOBBIE ABJIEHUA

12.1 Omnsitel Pesepdopna u mmanerapras Mojens aroma. Mojienb

aroma bopa
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12.2

Hcnyckanue W IOIVIOIIEHHE CBETa aroMoM. KBaHTEHL
JIuHenyartsle CIIEKTPBI

12.3

PanuoaktuBHOCTh. AJb(ha-, 6eTa- U TaMMa-u3TydeHUs

124

Crpoenue aTtomHoro snapa. HykioHHas MoOJelb aTOMHOTO
anpa. M30Tomsl

12.5

PanunoaktuBHble mpeBpaieHus. llepuon momypacnana
aTOMHBIX SIJIEP

12.6

SAnepHble peakuuu. 3aKOHBI COXPAaHEHHUS 3apsAI0BOTO
Y MacCOBOT'O YHCEN

12.7

9H€pI‘I/I}I CBsA3HM aTOMHBIX SAJCP. CBsi3b MacChl U 9HCPIruu

12.8

Peakuyvu cunHTe3a u nmenenusa saupep. Mcrounukm sHeprum
CoiHIa ¥ 3Be3]1

12.9

Snepnas sHepreruka. JlencTBre paIMOaKTUBHBIX U3y4CHUN
Ha KUBbIE OPTraHU3MBbI

12.10

[TpakTuyeckue pabOThI:

HaOmionenne  CrUIOmMIHBIX W JIMHEHYAThIX  CIEKTPOB
U3TyICHHUS.

HccnenoBanue TpPEeKOB: W3MEPEHUE DSHEPIUUM  YaCTUIIBI
0 TOpMO3HOMY TyTH (110 hoTorpadusim).

N3mepenne painoakTUBHOTO (OoHA

12.11

dusnyeckue  ABICHUS B IPUPOAE:  €CTECTBEHHBIN
panvoOaKTUBHBIA (POH, KOCMUYECKUE JTy4H, PATHUOAKTHUBHOE
V3JIyYCHUE IIPUPOIHBIX MHHEPAJOB, JIEUCTBUE
PaAOAaKTUBHBIX U3JIYUEHNU HA OPTaHU3M YEIO0BEKa

12.12

TexHU4eCKHe yCTPOMCTBA: CIIEKTPOCKON, WHAWBUYAIbHBIN
JO3UMETp, Kamepa BuiibcoHa
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MNEPEYEHD (KOJU®PUKATOP) PACITPEJEJEHHBIX 1O KJIACCAM
IMPOBEPSIEMbIX TPEGOBAHUU K PE3YJIbTATAM OCBOEHUS
OCHOBHOM OBPA3OBATEJILHOU MPOT'PAMMBI OCHOBHOI'O
OBIIETO OBPA3SOBAHUSI U DJIEMEHTOB COJAEPKAHUS 1O ®PU3UKE

JIns mpoBeeHUs OCHOBHOT'O TOCYJApPCTBEHHOrO 3K3aMmeHa 1o ¢u3uke (manee —
OI'D mo Qusuke) ucnonab3yercs nepeueHb (Koau(puKaTop) MpoBepseMbIX TpeOOBaHUN
K pe3yJbTaTaM OCBOCHHS OCHOBHOM 00pa30BaTeIbHOM MPOTrpaMMbl OCHOBHOTO OOIIETO
00pa30BaHUs U DJIIEMEHTOB COJICP)KAHUS.

IIposepsiembie Ha OI'D o pusnke TPeOGOBAHUSA K Pe3yJIbTATAM OCBOCHUSI OCHOBHOM
0o0pa3oBaTeJbHOM MPOrpaMMbl OCHOBHOI'0 0011er0 00pa3oBaHus

Kon
IIPOBEPSIEMOTO
TpeOOBaHUS

[IpoBepsiembie TpeOOBaHMS K MPEAMETHBIM pe3ybTaTaM 0a30BOTO
YPOBHSI OCBOEHUSI OCHOBHOW 00pa30BaTeIbHON MPOrpaMMBI
OCHOBHOTO 0011ero 0OpazoBanust Ha ocHoBe PI'OC

1

[Tonnmanue ponu PU3MKU B HAYYHOU KapTHHE MUPA;
c(hopMUPOBAHHOCTb 0A30BBIX MPEJCTABICHUN O 3aKOHOMEPHOU CBSI3U
Y I03HABAEMOCTH SIBJIEHUI PUPO/IbI, O POJIH IKCIIEPUMEHTA B (PU3UKeE,
0 CUCTEMOO00Opa3yrolei poiu (U3UKU B pa3BUTUU €CTECTBEHHBIX HAYK,
TEXHUKH U TEXHOJIOTUH, 00 3BOIOLMH (PU3UUECKUX 3HAHUN U UX POJIU
B LEJIOCTHOW €CTECTBEHHOHAay4YHOW KapTUHE Mupa, O BKJIAJe
POCCUICKUX W 3apyOeKHBIX YYEHBIX-(U3UKOB B pa3BUTHE HAYKH,
OOBSICHEHHE TPOIIECCOB OKPYXKAIOLIEr0 MHpa, Pa3BUTHE TEXHUKH
Y TEXHOJIOTUU

3HaHUsS O BHUAAX MaTepuu (BEIIECTBO M IOJI€), O JABUIKEHHUHM KakK
crioco0e CyIIeCTBOBaHUS MaTepuu, 00 aTOMHO-MOJIEKYJIAPHOU TEOPHH
CTpPOEHUSI BEIECTBA, O (PM3MYECKOW CYHIHOCTH SIBICHUN MPUPOABI
(MeXaHUYECKHX, TETUIOBBIX, 3JIEKTPOMArHUTHBIX U KBAHTOBBIX);
YMEHHE pa3inyaTh SBJICHUS MO OMUCAHUIO UX XapaKTEPHBIX CBOMCTB
U HAa OCHOBE OIIBITOB, JEMOHCTPUPYIOIIUX JaHHOE (U3HUECKOE
SIBJIICHUE;

YMEHHE Paclo3HaBaTh MPOSBICHUE N3YUEHHBIX (PU3NUECKUX SBJICHUM
B OKpYXAalOLIEM MHUpPE, BBIAEHSAS HUX CYIIECTBEHHbIE CBOMCTBA
(mpu3HaKu)

Brnanenue ocHOBaMHM TMOHSITUHHOIO anmapaTta ¥ CHMBOJIMYECKOTO
s3bIKa (DU3UKU U UCTIOIB30BAHKE UX JIJISl PEIICHUsT YIeOHBIX 3aj1ay;
yMEHUE XapaKTepu30BaTh CBOMCTBA TeJ, (U3NYECKUE SIBIICHUS
U TPOIECCHl, UCHONB3yd (yHIAMEHTAIbHBIE U IMIIUPUUECKUE
3aKOHBI
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YMeHue onuchIBaTh U3y4eHHbIE CBOMCTBA TeJ U (PU3UYECKUE SIBICHHUS,
UCIIONB3Ys (PU3NUECKUEe BEJIMUUHBI

BnageHnue ocHOBaMHM METOAOB HAy4yHOrOo IMO3HAHHUS C YYETOM
cOOJII0/IEHNUS ITpaBUJI OE30M1aCHOr 0 TPy/Ia:

HaOMoAeHe (UBNYECKUX SIBJICHUI: YMEHUE CaMOCTOSITENbHO
cobupaTh SKCIEPUMEHTAIbHYIO YCTaHOBKY M3 JIaHHOro Habopa
000pyI0BaHMS IO MHCTPYKIIMH, OMUCHIBATH XOJ OIbITAa U 3aIHCHIBAThH
ero pe3yJbTaThl, (GOPMYINPOBATH BHIBOJIBI;

IPOBEACHUE MPSIMBIX U KOCBEHHBIX U3MEPEHUH (PU3UUECKUX BETUUHH:
YMEHHE IIJIaHUPOBaTh HW3MEpPEHHs, CaMOCTOSTENIbHO COOUpaTh
HKCIEPUMEHTAIbHYIO YCTAHOBKY IO MHCTPYKLHMH, BBIYUCIATDH
3HaYEHUE BEIUYMHBI M aHAIM3UPOBATH IOJYYCHHBIE PE3YNbTaThI
C YUETOM 33JJaHHOH MOTPEUTHOCTH PE3YJILTATOB U3MEPEHU;
NPOBEJCHUE HECIOXHBIX OKCIHEPUMEHTAIbHBIX  HCCIICOBAHMIA;
CaMOCTOSITENIFHO ~ CcOOMpaTh  AKCHEPUMEHTAJBHYIO  YCTaHOBKY
U TPOBOJUTH UCCIEJOBAHHWE MO HWHCTPYKIUH, TMPEACTABIATD
MOJTyYeHHBIE 3aBHUCUMOCTH (PH3MYECKHX BEJIMYUH B BUJIE TaOJHII
U TpaduKOB, YYUTHIBATH TMOTPEIIHOCTH, J€JaTb BBIBOABI IIO
pe3yibTaTaM MCCIe0BaHusS

[loHnmaHue  XapakTE€pHBIX  CBOMCTB  (DM3MYECKUX  MOJENen
(MaTepuanbHas TOYKa, aOCONIOTHO TBEPAOE TEJIO, MOJEIU CTPOEHUS
ra3oB, XUJKOCTEM W TBEPAbIX TeJ, IUIAaHETapHas MOJENIb aroma,
HYKJIOHHasi MOJIellb aTOMHOTO $iJipa) U YyMEHUE MPUMEHSTh HX
JUTSE O0OBSICHEHUST (PU3UIECKUX TPOIIECCOB

YMeHne oObICHATh (PU3MYECKHE MPOLECChl U CBOMCTBA Tel, B TOM
YUCJIE W B KOHTEKCTE CHUTyallMd NPAKTUKO-OPUEHTHUPOBAHHOTO
XapaKTepa, B YaCTHOCTH, BBISBISATH IPUYWHHO-CIICICTBEHHBIE CBA3H
U CTPOUTH OOBSICHEHHUE C OTIOPOIl HA M3YUYEHHBIE CBOMCTBA (PU3NUECKUX
ABJICHUH, PU3NUECKIE 3aKOHBI, 3aKOHOMEPHOCTH M MOEIN

YMeHne pemiath pacueTHble 3amadu (Ha 0Oaze 2-3 ypaBHEHUN),
UCTIONIB3YS 3aKOHBI ©  (POpMYyJbI, CBS3BIBAOIMKE (PU3UUYECKUE
BEJIMYMHBI, B YAaCTHOCTH, 3alHChIBaTh KpPAaTKOE YCIIOBUE 3ajJadyH,
BBISIBJISITh HEJOCTAIONINE JaHHBIC, BBHIOMPATh 3aKOHBI U (HOPMYIIbI,
HEOOXOJIMMBbIE JIJISl €€ PEelIeHUs, UCIIOIB30BaTh CIIPABOYHBIC JaHHEIC,
MPOBOJUTh PACUYEThl U OLEHHUBATh PEATMCTUYHOCTh MOIYYEHHOIO
3HauYCHUS (PU3NYECKON BEIMYUHBI; YMEHHUE OMPEIEIATh Pa3MEPHOCTh
(br3UYECKON BEIMUYUHBI, TTOTYYEHHOMN MPU PEIICHUH 3a/1auu

YMeHne XapakTepu3oBaTb IPUHLMUIIBL  JEHUCTBUS TEXHUYECKUX
YCTPOKMCTB, B TOM YHUCJI€ OBITOBBIX HMPHUOOPOB, M MPOMBIIIIEHHBIX
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TEXHOJIOTUYECKUX TPOLIECCOB MO MX OMMCAHUIO, MCIIONIb3YSl 3HAHMS
0 CBOMCTBaX (PU3MYECKUX SIBICHHM M HEO0OXoauMble (PU3HUECKHE
3aKOHOMEPHOCTH

10

YMeHue ucCnonab3oBaThb  3HaHUA O  (U3MYECKUX  SIBJICHUAX
B TIOBCEIHEBHOM JKM3HM s oOecrieyeHuss  0e30MacHOCTH
npu oOpauieHuu C OBITOBBIMU MHPUOOpPAaMHM M TEXHUYECKUMH
YCTPOMCTBAMHU, COXPAHEHHSI 3JI0pOBbS U  COOJIIOJCHHS HOPM
AKOJIOTMYECKOr0 TMOBEJIEHUS B OKPYXKAIOIIEH cpene; NOHMMaHHE
HEOOXOAMMOCTH MPUMEHEHUS! JOCTMXKCHUH (PU3MKKM U TEXHOJIOTUH
JUISl pAalMOHAJIBHOTO ITPUPOIOIIOIb30BAHHUS

11

OneIT mOMCKa, Npeodpa3oBaHMsl M MPEACTABICHUS HH(MOpMaLUU
(GU3NYECKOro COAEp)KaHUsl C HCIOJIb30BaHUEM HH(POPMAIIMOHHO-
KOMMYHHUKATHBHBIX TEXHOJIOTHI;

YMEHHE OICHUBATh JOCTOBEPHOCTh MONYYEHHOW HH(POpPMAINH
Ha OCHOBE UMEIOIINXCS 3HAHUI U TOMOJHUTENBHBIX HCTOYHUKOB;
YMEHHE UCIOJIb30BaTh MPH BBITOJIHEHUU YYEOHBIX 3a/JaHUN HAay4HO-
HOMYJIIPHYIO JIUTEPATypy (U3NYECKOTO COJACP)KaHUs, CIIPaBOYHBIC
MaTepHalibl, pecypcebl cetu HTepHET;

BJaJicHHEe O0a30BbBIMM HaBbIKAMU MpeoOpa3oBaHUs HHPOPMALUH
W3 OJHOM 3HAKOBOM CHCTEMBI B JPYTyH; YMEHHE CO3/1aBaTh
COOCTBEHHbIE TIMCBMEHHBIE W YCTHBbIE COOOIIEHUS Ha OCHOBE
uH(}OpMAaLKU U3 HECKOJIBKUX UCTOYHUKOB

IlepeyeHb 3J1eMEHTOB coaepxkaHus, MpoBepsaeMbix Ha OI'D no ¢pusnke

Kon [IpoBepsieMbIi AJIEMEHT COACPIKAHUS
1 MEXAHUWYECKUE ABJIEHUA
1.1 Mexanuueckoe aBwxkeHue. MarepuanbHas Touka. Cucrema orcuera.
OTHOCHTENBHOCTD IBUKEHUS
1.2 | PaBHOMepHOE U HepaBHOMepHOE ABvxkeHue. Cpennss ckopocts. Dopmyna
JUIsl BBIYUCIICHUS CPEHEN CKOPOCTH:
S
V=—
4
1.3 PaBHOMEPHOE MPSMOJMHEWHOE IBHKEHUE. 3aBUCUMOCTh KOOPAMHATHI TEJA

OT BPCMCHHU B CJIy4aC paBHOMCPHOI'O HpSIMOJ'IPIH@fIHOFO JABUXKXCHU A

X(t) = Xo + Vkt.
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['padukn 3aBUCUMOCTH OT BPEMEHM Ul MPOEKIMH CKOPOCTH, MPOEKIUU
IIEPEMEILEHUS], NyTH, KOOPIHWHATBHI IIPU PABHOMEPHOM IPSAMOJIMHEUHOM
JBHKCHUU

1.4 | 3aBUCHMOCTh KOOPAMHATHI TeJda OT BPEMEHHU B Clydae PaBHOYCKOPEHHOIO
MPSIMOJIMHEHOTO ABUKCHUS:
2
4
x(t)=x,+v, t+a -—.
2
dopMyITbl AT MPOCKITUN TTePEMEIICHHS, TPOSKIIMH CKOPOCTH M TIPOSKITHH
YCKOPEHHS TIPU PAaBHOYCKOPEHHOM TPSMOJIMHEHHOM JIBH)KCHUH:
2
t
s(@)=v, t+a -—,
2
v.(t)=v, +a, -t,
ax(t) = const,
Vax? — Vix2 = 2ax8x.
I'paduku 3aBUCHUMOCTH OT BPEMEHHU JJII MPOCKIIUU YCKOPEHHUS, TTPOCKIIUH
CKOPOCTH, IPOSKIIUU TEePEeMEIICHHUS, KOOPJAUHATEI P PaBHOYCKOPESHHOM
MPSIMOJIMHEHOM JBUKCHUU
1.5 CBoOognoe nageHue. @opMyIibl, OMUCHIBAIOIINE CBOOOHOE MaJICHUE Tella
10 BEPTHKAJIH (JIBMKEHUE TEJIa BHU3 UJIM BBEPX OTHOCUTEILHO TTOBEPXHOCTH
3emmn). ['padwku 3aBHCHMOCTH OT BPEMEHH IS TIPOCKIIUHM YCKOPCHHS,
MPOSKIIMM CKOPOCTH M KOOPAMHATHI TPH CBOOOJHOM TAJCHHUHM Tejia
10 BEPTHUKAIIA
1.6 | CkopocTh paBHOMEPHOI'O JBIDKCHHS Tejla 10 OKpyKHOcTH. HampaBnenue

CKOpPOCTH.
dopmyna s BBIYUCICHUS CKOPOCTH Yepe3 paauyc OKPYKHOCTH M TIEPHOT
oOpareHus:

B 27R
—T )

v

LenTpocTpemuTenbHoe yckopeHue. HampapiieHre HEeHTPOCTPEMUTENBHOTO
yckopenus. Dopmyina i1t BBIYUCICHUS] YCKOPEHUS:

dopmyna, CBA3BIBAIOIIAS TIEPHOJ] M HACTOTY OOpaIeHUS:
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1
V==
T
1.7 Macca. I1motHOCTh BemiectBa. @opMyra sl BBIYUCIEHUS IUIOTHOCTH:
m
pP==
V
1.8 Cuna — BexTopHas pusudeckas BenuuuHa. CroxkeHue cuil
1.9 SBnenune nuepuuu. Ilepseiit 3akoH HeroToHA
1.10 | Bropo# 3akoH HeroToHa:
F=m-a.
CoHamnpaBlICHHOCTb BEKTOpa YCKOPEHMsI Tejla M  BEKTOpa  CHIIBI,
JICUCTBYIOIIIEH HA TEJIO
1.11 B3aumoperictBue ten. Tperuit 3akoH HproToHa:
F,, =-F,
1.12 | Tpenue nokost U TpeHUE CKOJbKEeHUSA. DopMmysa sl BBIYUCICHUSI MOIYIS
CUJIbI TPEHUS CKOJIbKCHUS:
F,o=u-N
1.13 | depopmanusa tena. Yopyrue u Heymnpyrue aedopmaiuu. 3aKOoH yOpyrou
nedopmanuu (3akoH ['yka):
F=k-Al
1.14 | BcemupHoe TATOTEHHE. 3aKOH BCEMUPHOTO TATOTEHHUS:
m, -m
—_— . 1—2
F=G —.
R
Cuna TsKecTH. Y CKOpeHre CBOOOHOTO TaICHHUS.
dopmyna 11 BEIYUCICHUS CUITBI TSKECTH BOJIM3M TIOBEPXHOCTH 3EMITH:
F =mg.
JBmxenue maner Bokpyr ComHua. IlepBas kocMmuyeckass CKOpPOCTb.
HeBecomocTs u nieperpy3ku
1.15 | Amnynec Tena — BeKTOpHas (pU3MvecKas BeIMYMHA.

p=my

NMirynbee cucTemsl Tell.
N3menenne nmnyinbsca. Mmmynsc cuisl
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1.16

3aKoH COXpPaHCHUA UMITYJIbCA IJIA 3aMKHYTOﬁ CHCTCMBI TCJI.

D =m\V, +m,V, = const.
171 272

PeakTuBHOE OBIKEHHE

1.17

Mexanndeckasi padota. @opmyna At BHIYUCICHUS paOOThI CHIIBL:

A= Fscosa.

Mexaandeckass MOITHOCTD:

v=2
t

1.18

Kunernueckas u INOTCHIMWAJIbHAasA OHCPIrus.
CDOpMy.TIa JJI1 BBIYUCIICHUA KHHETUYECKOMN OHCPIruu:

TeopeMa 0 KWHETUUYECKOW YHEPTHUH.
dopMyna g BBIYUCIECHUS MOTEHIUAIBHOM SHEPTUU TEJIA, MOAHITOrO Ha
3emueit:

E, = mgh

1.19

MexaHn4eckas YHEprusi:

E=E\ +E,.

3aKkOH COXpaHEHHs MEXaHMYeCKoM »sHeprun. dPopMmyna s 3aKOHA
COXPaHEHHSI MEXaHUYECKOW SHEPTUU B OTCYTCTBHE CUJI TPEHUS:

E = const.

IIpeBpanieHne MEXaHNYECKON YHEPTUM IIPU HATMYMU CUJIbI TPEHUS

1.20

IIpocThie MEXaHU3MBI. «30JI0TOE MTPABUIIO» MEXAHUKHU.
Prryar. MoMeHT CHIIBL:

M =Fl.

VY ciioBrue paBHOBECHUS pblyara:

Mi+M;+...=0.

[ToaBM>KHBIN U HEMOABUYKHBINA OJIOKH.

— 14"0.]'[631—[35[
KIIT npocTeiX MeXaHu3MOB, | = A

aTpadeHHAs
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1.21 JlaBieHue TBEpOro Tena.
dopmynia 11 BBIYUCIEHUS JaBICHHS TBEPOrO Tea:
F
P=--
S
JaBnenue raza. AtmocdepHoe AaBieHHUE.
['mapocrarnyeckoe AaBIEHUE BHYTPHU KUIAKOCTH.
dopmyiia 1J11 BBIYUCIEHUS JaBICHUSI BHYTPH KUIKOCTH:
P = Pgh+ Py
1.22 | 3akon Ilackans. I'unpaBnuyeckuil mpecc
1.23 |3akon Apxumena. dopmyna sl ONPEACICHUS BbITAJKUBAIOMICH CHIIBI,
JEMCTBYIOIIEN Ha TENO, IIOIPYKEHHOE B JKUIKOCTD WJIHU Ta3:
F Apx. = pgV.
VYcnosue nnaBanus Tena. [iaBanue cy0B U BO3AYXOIUIABAHKE
1.24 | Mexanuueckue KosieOaHusl. AMIUIMTYJA, MEPUOJ W YacToTa KoJjeOaHUM.
5 1
®dopmyiia, CBA3BIBAIONIAS YACTOTY U MEPUOJT KojebaHuit: V = T
1.25 |MaremaTuueckuidi W TPYKUHHBIA MasTHUKU. [IpeBpaiienune >Hepruu
IIpU KOJIEOATEIbHOM JIBUKEHUU
1.26 | 3aryxaromue konebanus. BeiHyx1eHHbIe KoneOanus. Pezonanc
1.27 | Mexanunueckue BoiHbL. [[poaoJibHBIE U MONEpEeUHbIe BOIHBL. J[IMHA BOJHBI
Y CKOPOCTh PACHPOCTPAHEHHSI BOJIHBIL:
A=v-T
1.28 | 3Byk. I'pomMKOCTb 1 BbIcOTa 3ByKa. OTpa)k€HUE 3BYKOBOM BOJIHBI HA TPAaHULIE
nByx cpen. MHdpa3Byk u ynpTpa3Byk
1.29 | IIpakTuueckue padoThI

N3MepeHune cpeiHel MIIOTHOCTU BEIECTBA; apXUMEI0BOIM CHIIBI; KECTKOCTH
NPYXUHBI; KO3(DPUIIMEHTA TPEHUS CKOJIBbKXEHUS; pa0OTHI CUJIbI TPEHUS, CHIIBI
VIIPYTOCTH; CPEHEN CKOPOCTH ABMKEHUS OPYCKa MO0 HAKJIOHHOM MIIOCKOCTH;
yCKOpeHHUsl Opycka Npu ABM)KEHUU [0 HAKIOHHOW IJIOCKOCTH; YaCTOTbI
U Tnepuojaa KojeOaHWM MaTeMaTHYeCKOTO MasiTHUKA; 4acTOThl M MEpUoja
KoJIe0aHUl TMPYKUHHOTO MAasTHUKA; MOMEHTAa CHJIbI, JEHCTBYIOIIETO
Ha pblyar; padoThl CUJIBl YINPYIOCTH MNPH TMOABEME TIpy3a C IOMOIIbBIO
HEMOJBIXKHOTO 0JI0Ka; paboThl CHJIBI YOPYroCTH MpH TOIBEME Ipy3a
C MIOMOILBIO MOIBHKHOTO OJIOKA.

HccnenoBanue 3aBUCUMOCTH apXHUMEIOBOM CUJIBI OT 00BEMA MOTPYKEHHOM
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YacTH Tejla U OT IUJIOTHOCTH >KUJKOCTH; HE3aBUCHMOCTH BBITAJIKHUBAIOLIEH
CHJIBI OT MAacChl Teja; CUJIbI TPEHUSI CKOJIBKEHHUS OT CHJIbI HOPMaJIbHOTO
JaBJICHUsI W OT poOJia MOBEPXHOCTH; CHJIBI YIPYTOCTH, BO3HUKAIOIIEH
B MIPY>KUHE, OT CTeNEeHU JedhopMaliiu MPY>KUHBI; YCKOPEHUST OpycKa OT yriia
HaKJIOHAa HampapisiolIel; mnepuoja (4acToThl) KOJEOAHWM HUTSIHOTO
MasTHHUKA OT JUJIMHBI HUTH; Tepuoaa KojeOaHWM MPYKUHHOTO MasTHHUKA
OT MaccChl Tpy3a U KECTKOCTHU MPYKHHbBI, UCCIEIOBAHHE HE3aBUCHUMOCTH
neproja KoseOaHuii HUTSTHOTO MasiTHUKA OT MacChl Tpy3a.

[TpoBepka ycnoBUs paBHOBECHUS phluara

1.30

@u3nyecKue sABJICHUSA B IPUPOJE: NPUMEPHI NBUKEHUS C Pa3IMYHBIMU
CKOPOCTSIMH B JKMBOM W HEXHBOW IPUPONE, IEUCTBUE CHJIBI TPEHUS
B IIPUPOJIE U TEXHUKE, IPUJIMBBI U OTJUBBI, JABM>KEHUE IUTaHEeT CONHEYHON
CUCTEMBI, PEAaKTHBHOE [BW)KCHHME J>KMBBIX OpPraHM3MOB, pblYard B Tele
4esioBeKa, BIUSHUE aTMOC(HEPHOIO IaBICHUSI Ha )KUBOW OpraHu3M, IJIaBaHUE
pbIO, BOCIIPUSITHE 3BYKOB J>KMBOTHBIMH, 3EMJIETPSACEHUE, CEHCMUYECKUE
BOJIHBI, IIYHAMH, 3XO0

1.31

Texuuyeckue ycTpoWCTBA: CIHUIOMETP, NATYUKU TOJOKEHUS, PACCTOSHUS
U YCKOPEHHWsI, JUHAMOMETpP, MOMIIUIHUKH, PAKEThl, pblYar, MOJBUKHBIN
W HETOJBIWKHBIN OJIOKM, HAKJIOHHAS IUIOCKOCTh, IMPOCTBIC MEXaHW3MBI
B ObITy, cooOmiaromuecss COCyJbl, YyCTPOMCTBO  BOJOINPOBOJA,
TUAPABIMYCCKUN TIpecc, MaHOMETpP, OapoMeTp, BBICOTOMEp, IOPITHEBOM
HAcCOC, apeoMeTp, DIXOJIOT, WCIONb30BaHUE yAbTPa3Byka B  OBITY
U TEXHHUKE

TEIUIOBBIE ABJIEHUA

2.1

OCHOBHBIE TOJIOKEHUA MOJEKYISIPHO-KMHETUYECKOW TEOPUM CTPOCHUS
BellecTBa. Mozaenu TBEpIOro, HJAKONO M Ta3000pa3HOro COCTOSHUM
BeniectBa. Kpucrannuueckue u amopgHsle Tena

2.2

JBmwxenue wyactuil BemiectBa. CBSI3b  CKOPOCTH  JIBMDKEHUS YaCTHI]
¢ Temneparypoi. bpoyHoBckoe aBuxenue, 1udpdy3us

2.3

CMmaunBanue u KalTMJUISIPHBIC SIBJICHUSA

2.4

TeruioBoe pacliMpeHne U CKaTHE

2.5

TennoBoe paBHOBECUE

2.6

Buyrpennsisi sHeprusi. Pabora u Teruonepenaya Kak CrocoObl M3MEHEHUS
BHYTPEHHEHN SHEPIUU

2.7

BI/II[BI TCIIoNCpeAaun: TCIUIONPOBOAHOCTh, KOHBCKIMA, U3JTYUCHHUC

2.8

HaneBaHI/Ie Hn OXJIaAXIACHHC TCII. KonnuecTBO TEmiaoOTHI. Y nenpHas
TCIIIIOEMKOCTD.
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Q=cm(t2—t1)
2.9 3aKOH COXpAaHEHUS SHEPIUU B TEIUIOBBIX Mpolieccax. Y paBHEHUE TEIJIOBOTO
Oananca:
Q+Q2+..=0
2.10 | Ucnmapenue n konaeHcauus. M3MeHeHne BHYTPEHHEN SHEPTrUM B MPOLIECCE
ucrnapeHus W KoHAeHcaluu. KurieHwe XUAKOCTH. Y IelbHas TeIioTa
napooOpa3oBaHMUS:
L=—=
m
2.11 | BraxHocTb BO31yXa
2.12 |IlmaBneHne U KpuUcCTaUIM3alUs. VI3MEeHEeHHWE BHYTPEHHEH SHEpPruu
MIPY TUIABJICHUU W KPUCTAILTA3ALMU. Y IeJIbHAS TEII0TA MUIABJICHHUS:
A==
m
2.13 | BHyTpeHHSI1 SHEpPrusi CropaHusl TOIUIMBA. YJI€JbHAs TEIUIOTAa CrOPaHHs
TOILJIMBA:
q=—
m
2.14 | ITpunuunsl padboTsl TemioBbix Asuratenei. KIIJ{ rernmoBoro nsurarens
2.15 | IIpakTudeckue padoThI
N3mepenne  yaenpHOM  TEIUIOEMKOCTH  METAJUIMYECKOrO  IUJIMHIPA;
KOJIMYECTBA TEIUIOTHI, IOJYYEHHOTO BOJOM KOMHATHOM TEMIEPATYpPbI
(GUKCUpOBAaHHOM Macchl, B KOTOPYIO OINYIIEH HarpeThlii HJIUHID;
KOJIMYECTBA TEIJIOTHI, OTJAHHOI'O HATPETHIM LUIMHAPOM, MOCIIE OMYCKAHUS
€ro B BOJly KOMHATHOW TEMIEPATYPhl; OTHOCUTEIIBHOUN BJIAXKHOCTH BO31YyXa;
YAECIbHOW TETUIOTHI ILUIABJICHHUS JIbJA.
HccnenoBanne n3MeHEHUST TEMIIEPATYPhl BOJBI IIPU PA3JIMYHBIX YCIIOBHSX;
SIBIICHUS TETUIOOOMEHA TMPU CMEIIUBAHWHM XOJOJHONM W TOpsSYed BOJIBI,
rponecca UCIapeHus
2.16 | ®usnueckue SABICHHUS B TNPUPOJE: TOBEPXHOCTHOE  HATSKCHHUE
Y KaNWUSIPHBIE ABJICHUS B MPUPOJE, KPUCTAUIBI B MPUPOJAE, U3ITYUYCHUE
ConHira, 3aMep3aHHe BOJOEMOB, MOpPCKHE Opu3bl; 00pa3oBaHUE POCHI,
TyMaHa, UHesl, CHera
2.17 | TexHuueckue yCTPOWMCTBA: KANWUISIPbl, TMPUMEPHI  MCIIOJb30BAHUS

KPHUCTAJUIOB, UJIKOCTHBIMA TEPMOMETp, HAaTUYMK TEMIIEPATYpbl, TEPMOC,
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CHCTEMa OTOIUIEHUsI JOMOB, TUTPOMETPBI, ICUXPOMETP, MapoBasi TypOuHa,
JIBUT'aTeIIb BHYTPEHHETO CrOPAaHUS

OJIEKTPOMATI'HUTHBIE ABJIEHUA

3.1

Onektpuzanus Teil. J[Ba Buaa 3JIeKTpUUECKUX 3aps/IOB

3.2

B3anmoperictBue 3apsikeHHbIX Tell. 3akoH Kynona

3.3

3aKOH COXpaHEHUS SJEKTPHUYECKOTO 3apsiia

34

OnekTpuueckoe nojie. HampsiakeHHOCTh 3JieKTpuueckoro mnodis. IlpunHiun
CYINEPIIO3ULUHU IEKTPUUECKUX T0JIeH (Ha KAYECTBEHHOM YPOBHE)

3.5

Hocurenn osnexkrpudecknx 3apsaoB. [[eWCTBHE DIEKTPUYECKOTO MOJIA
Ha JJIEKTpUYECKUE 3apsaabl. [I[pOBOIHUKY U TUDIIEKTPUKU

3.6

[TocTosiHHBIN 3JIEKTpUYECKUd TOK. JlelcTBUs 3iekTpudeckoro toka. Cuia
Toka. Hampsixkenue.

=4
t

v=2

q

3.7

QHGKTpI/I“IeCKOG COIIPOTHUBJICHUC. YILGJ'IBHOG QJICKTPHUICCKOC COIIPOTUBJICHUC!

R=EL
S

3.8

3akoH OMa JJ1s1 ydacTKa JIEKTPUIECKON ST

3.9

ITocnenoBarenbHOE COSTMHEHUE IMPOBOJHUKOB:

L=L;U=U;+U;; R=R; +Ro.
HapanneJILHoe COCANMHCHUNC ITPOBOJHNUKOB PAaBHOI'O COITPOTUBJICHUA:

U1:U2;1:11+12;R=71.

CMmelmaHHbBIC COCAMHCHUA ITPOBOJHNKOB

3.10

PaboTa 1 MOUTHOCTb 3JIEKTPUUYECKOrO TOKA.

A=U-1-t;P=U"1

3akoH [xoynsa-Jlenua:

Q=F-R-t
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3.12 | OmsiT Dpcrena. MarHuTHOE 1OJIE MPSMOrO MPOBOJHHMKA C TOKOM. JIMHUM
MarHUTHOW UHIYKIIUU

3.13 | MarHuTHO€ mMoOJie¢ MOCTOSHHOIO MarHuTta. B3auMoaeicTBUE MOCTOSIHHBIX
MAarHUTOB

3.14 | JleficTBMEe MarHMTHOTO TIOJISI HA MPOBOJHUK C TOKOM

3.15 OnbiTel @apajnes. SABiaeHUE 3JIEKTPOMArHUTHOM UHAYKIUH. [IpaBuiio Jlenna

3.16 | IIpakTuueckue pabOThI
N3MepeHre 3JIEKTPUYECKOTO COMPOTUBIECHUS PE3UCTOPA; MOIIHOCTH
AIEKTPUUYECKOTO TOKA; pabOThI JIEKTPUYECKOTO TOKA.

HccnenoBanne 3aBUCHMOCTH CUJIbI TOKA, BO3HUKAIOIIETO B IMPOBOJHHKE
(pe3ucTopbl, JIaMIO4YKa), OT HANpsDKEHUS HAa KOHLAX IPOBOJHUKA,
3aBHCHUMOCTHA CONPOTUBIEHUA OT JUIMHBI NPOBOJHHMKA, IUIOIAIU €ro
MONEPEYHOr0 CEYEHUS U YIECIBHOIO CONPOTUBIICHUS.

[IpoBepka IpaBuiia JUISt AJIEKTPUYECKOT O HaIpsKEHUS
IIpU TMOCIEAOBATEIBHOM COCIWHEHUM MPOBOAHUKOB; IpPABHJIA ISl CHIIbI
ANEKTPUYECKOrO0 TOKa IMpU MAPAJUIETBHOM COEOUHEHHH IPOBOJHUKOB
(pe3ucTopsl U JTaMIOYKa)

3.17 | ®usuyeckue ABICHUS B MPUPOJIC: IJICKTPUUECKHUE SIBICHUS B aTMocdepe,
AJIEKTPUYECTBO JKUBBIX OPraHMW3MOB, MarHUTHOE Tojie 3emiu, Jpeid
MOJIFOCOB, POJIb MAarHUTHOTO MOJS JJIA KWU3HU Ha 3eMile, MOJSIPHOE
CUSIHUE

3.18 | Texnuueckue ycTpOMCTBA: 3JIEKTPOCKOII, aMIIEPMETP, BOJIBTMETP, PEOCTAT,
CUETYMK DJEKTPUYECKOM HHEPrUH, IIJIEKTPOOCBETUTEIbHBIE MPUOOPHI,
HarpeBaTeJIbHbIE AIEKTPONPUOOPHI (mpumepsl), DIEKTPUUYECKHE
MIPEAOXPAHUTENH, DJIEKTPOMArHUT, 3JIEKTPOJIBUTATENb IOCTOSSHHOIO TOKA,
re€HEPATOp MOCTOSTHHOIO TOKA

3.19 | OnekrpomaruuTHbie BOJHBL. [IIkana 31€KTpOMarHuTHBIX BOJIH

3.20 | JIyueBas mozenb cBeta. [IpsMonmHENHOE paclpOCTpaHEHUE CBETA

3.21 | 3akoH oTpaxeHus ceera. [Inmockoe 3epkaio

3.22 | IIpenomnenue cBera. 3aKOH MPEIOMIICHUS CBETA

3.23 | Jucnepcus cBeTa

3.24 | JImnza. Xox mydyer B nuH3e. DOKYyCHOE paccTossHUE JIMH3BL. Onrudeckas
CHUJIa JIMH3BIL:

D=1/F
3.25 | I'ma3 kak ontuueckas cucrema. OnTudeckue mprudopbl
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denepaspHas paboyast mporpamma | dusnka. 7-9 kiaaccel (6a30BbIil YPOBEHB)

3.26

[TpakTHueckue paboThI

N3MepeHne onTUYECKOi CrITbl COOMpPAIOEH JTMH3bI; (POKYCHOTO PACCTOSHHUS
coOuparonieil JHH3bI (110 CBOMCTBY pPaBEHCTBAa pa3MepoOB IMpeaMeETa
U u300paxkeHusl, Korja NpeAMET pacloJiokKeH B JABOHHOM (okyce),
MOKA3aTeJIsl MPEJIOMIICHUS CTEKJIA.

HccnenoBanne CBOWCTBA HM300pKEHHUS, TOJYYCHHOTO C  ITOMOIIBIO
coOuparoleil JTUH3bl; U3MEHEHUsI (POKYCHOTO PACCTOSIHUSI ABYX CJIOKEHHBIX
JIMH3; 3aBUCUMOCTH yrja IMPEJIOMJIEHUs CBETOBOrO Jyda OT yrja HaJcHHs
Ha TPaHULIE «BO3AYX — CTEKJIO»

3.27

®dusznueckue sBIeHUs B mpupoje: 3arMenust Connua u JlyHsl, 11BeTa Teu,
OINTUYECKUE sIBIEHUS B aTMoc(epe (1BeT HeOa, pedpakius, pagyra, MUPax)

3.28

Texuuueckue ycTpoilcTBa: OUYKH, MEPHUCKOM, (oToamnmapar, ONTHUECKUE
CBETOBO/IbI

KBAHTOBbDIE ABJIEHWA

4.1

PagnoaktuBHOCTE. Alnb(da-, Ocra-, ramMma-u3nydeHus. Peakmuum amboda-
u Oera-pacmajaa

4.2

Omnwitel Pezepdopna mo paccesnuro anbda-yactuil. [lnanerapHas Momaensb
aToMa

4.3

CocraB aromHoro siapa. Mzoronsl

4.4

Ilepuon nmonypacmnana aTOMHBIX SIJIEP

4.5

S nepHsbie peakiiuu. 3aKOHbI COXPAHEHHUS 3apsI0BOIO U MAaCCOBOI'O YUCET

4.6

dusnueckue SBICHUS B MPHUPOJE: €CTECTBCHHBIM PaJMOAKTUBHBIN (HOH,
KOCMUYECKHE JIy4d, PAJUOAKTUBHOE W3JIYYEHHUE NPUPOJIHBIX MHUHEPAJOB,
JICVCTBUE PAIMOAKTUBHBIX W3yYCHUN HA OPraHrU3M YEI0BEKa

4.7

TexHnueckrne yCTPOMCTBA: CIIEKTPOCKOI, WHIWBUAYAJIbHBIA TO3UMETD,
Kamepa Buibcona, siiepHas SJHepreTuka
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