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IHOACHUTEJIBHAS 3AIINCKA

[Iporpamma 1o (u3MKEe Ha YpPOBHE OCHOBHOTO 0OIIEero oOpa3oBaHMs COCTAaBJICHAa HAa OCHOBE
NOJIOKEHUH M TpeOOBaHMH K pe3ylbTaTaM OCBOEHHS Ha 0a30BOM YpOBHE OCHOBHOH 00pa3oBaTeinbHOM
nporpammsl, npeactaBieHHbIX B @I'OC 00O, a Ttakxke ¢ yd€toMm QeaepanbHOi pabodeil mporpaMmbl
BociuTanus U KoHnenmuu npemnogaBanus yaeOHoro npeamera «Dusmkay.

Cogepxanue mnporpaMmbl 1o (u3MKe HampaBieHO Ha (OPMUPOBAHHE ECTECTBEHHOHAYYHOM
IPaMOTHOCTH OOYYAIOIIMXCS U OPraHU3alUI0 U3y4eHUs: (PU3UKU Ha JEesITeIbHOCTHON OCHOBE. B mporpamme
1mo (U3MKE YYUTHIBAIOTCS BO3MOXKHOCTH ydeOHOTo mpeamera B peanusanuu TpeboBanuii ®I'OC OO0 k
TUTAHUPYEMBIM JIMYHOCTHBIM U METANPEAMETHBIM pe3yibTaTaM OOYYeHHUs, a TAKKE MEXKIPEIMETHBIC CBS3U
€CTECTBEHHOHAYYHBIX YYEOHBIX MIPEIMETOB Ha YPOBHE OCHOBHOTO 00111er0 00pa3oBaHUsl.

[Tporpamma 1o u3MKe yCTaHABIMBAET paclpeelieHne y4eOHOro MaTepuana mo rojgam ooydenus (1o
KJlaccaMm), IpejyiaraeT MpUMEPHYIO MOCIeA0BaTeIbHOCTh U3YUEHHUsl TEM, OCHOBAHHYIO Ha JIOTUKE Pa3BUTHS
IPEMETHOTO COJICPKAHUS U YUETE BO3PACTHBIX 0COOEHHOCTEH 00yUJarOIIMUXCsl.

[Tporpamma o pusmke pazpaboTaHa C HENbI0 OKa3aHHUSI METOAUYECKOM MOMOIIU YYUTEIIO B CO3JaHUH
paboyeil mporpaMMsl 0 y4eOHOMY MPEAMETY.

®u3rKa SBISETCS CUCTEMOOOPA3YIOIUM /ISl €CTEeCTBEHHOHAYYHBIX YU€OHBIX MPEIMETOB, MOCKOIbKY
duznyecKue 3aKOHBI JIe)KaT B OCHOBE MPOIIECCOB U SBJICHUI, N3y4aeMbIX XUMUEH, Onooruen, acTpoHOMuUEH
U (Qu3MuecKoil reorpaduell, BHOCHUT BKJIAJ B €CTECTBEHHOHAYYHYIO KapTHHY MHUpA, TNPEIOCTABISET
Haubosee sicCHple OOpa3lbl MPUMEHEHHUS HAyYHOTO METOoJla TMO3HAHMS, TO €CTh CHocoda MOy4eHUS
JIOCTOBEPHBIX 3HAHUW O MUDE.

Opna W3 rMaBHBIX 3a/a4 (pu3ndeckoro oOpa3oBaHUs B CTPYKType OOIIero o0pa3oBaHUS COCTOUT B
(opMUPOBAHNUU ECTECTBEHHOHAYYHOU I'PaMOTHOCTH M UHTEpeca K HayKe y 00ydaromuxcsl.

Uzyuenue ¢pusnku Ha 6a30BOM ypOBHE MPEAINOIAracT OBJIa/IeHUE CIEAYIOIUMUA KOMIETEHTHOCTIMH,
XapaKTEepU3YIOIIUMH €CTECTBEHHOHAYUYHYIO TPAMOTHOCTb:

L4 HAay4YHO OOBACHATH SIBJICHUA,

L4 OLICHUBATh U IOHUMATh 0COOCHHOCTU HAaY4YHOI'O UCCJICAOBAHUAA,

L4 HHTCPINPECTUPOBATL JAaHHBIC W HCIOJbB30BATh HAYYHBIC O0KAa3aTCJIbCTBA [JIA ITOJYUCHUA
BBIBOOB.

[lenu m3yueHuss QU3MKU Ha ypOBHE OCHOBHOTO 00IIero obpazoBaHusi ompeneieHsl B KoHuenmmu
npenoaaBanus yueOHoro npeamera «dusnka» B 00pazoBarenbHbIX opranusanusx Poccuiickoit denepanun,
peanu3yIonMX OCHOBHBIE 0011e00pa3oBaTeNbHbIe MPOTpaMMbl, YTBEpKIEHHON pemeHueM Komneruu
Munuctepcra npocsenienust Poccuiickoit ®denepanun (mporokon ot 3 aexadps 2019 r. Ne [1K4BH).

Henu nzyvyenus pU3NKH:

o nproOpeTeHne MHTEepeca W CTPEMIICHHS OOYYalomMXCs K HAYYHOMY HM3YYEHHUIO TPHPOJIBL,
pa3BUTHE UX WHTEIUIEKTYAJbHBIX U TBOPUYECKUX CITOCOOHOCTEH;

o pa3sBUTHE TPEACTaBIEHUH O HAyYHOM METOoA€ TMO3HaHUs W (hopMupoBaHHE
UCCIIEI0BATEIBCKOTO OTHOIIEHHS K OKPY>KAIOLIUM SIBIICHUSIM;

o (dopMHpOBaHHE HAYYHOTO MHPOBO33PEHHS KaK pe3yjbTaTa H3yYeHHS OCHOB CTPOCHUS
MaTepuu U GyHIaMEHTAIbHBIX 3aKOHOB (PU3UKH;

o (dopmMHpoBaHUE TPEACTABICHUN O pONIU (U3UKU A PA3BUTUS JPYTUX €CTECTBEHHBIX HAyK,
TEXHUKU ¥ TEXHOJIOTHIA;

o pa3BUTHE TPEICTaBICHUH O BO3MOXKHBIX cdepax Oyaymedl mnpodeccuoHanbHON

NesITeIbHOCTH, CBSI3aHHOM C (DU3MKOM, MOATOTOBKA K JallbHEHIIeMy 00y4eHHIO B ’TOM HAIIPABICHHH.
Joctuxenne »THX Ieseld mporpamMmbl 1o (U3MKE Ha YpPOBHE OCHOBHOIO 00IIero oOpa3oBaHUs
o0ecreynBaeTcsl perIeHueM CIeIyIoIuX 3a1a4:
e [IpUOOpEeTeHHE 3HAHUM O JUCKPETHOM CTPOCHMM BEIECTBA, O MEXAHMYECKHX, TEIUIOBBIX,
JNEKTPUYECKUX, MATHUTHBIX U KBAHTOBBIX SIBJICHUAX;
e [puOOpeTeHHE YMEHUH OIUCHIBaTH U OOBICHATH (PU3UYECKUE SIBICHUS C HCIOJIb30BaHUEM
IIOJIyYCHHBIX 3HAHWI;
® OCBOGHHME METOJOB pPEIIEHUS NPOCTEHINNX Pacu€THBIX 3a/ad C HCIOJIb30BAHUEM (PU3UYECKUX
MOJIEJIEH, TBOPYECKUX U TPAKTUKOOPUEHTUPOBAHHBIX 3a/1a4;



e pa3BHUTHE YMEHUU HAOIIOJaTh MPUPOJHBIC SBJICHUS U BBINOIHATH ONBITHI, J1a0OpaTOpHbIE PabOTHI
U DKCIIEPUMEHTAIbHbBIE UCCIIEIOBAHUS C UCIOIb30BAaHUEM U3MEPUTENBHBIX TPHUOOPOB;

e OCBOEHHE NMPUEMOB pabOTHI ¢ HH(pOpMAIHEH (PU3MUECKOTO CONIEpKAHMS, BKIIIOYasi HHPOPMALIUIO O
COBPEMEHHBIX JIOCTHKECHUAX (PU3MKH, aHATIN3 ¥ KPUTHUECKOE OLIEHUBAaHHE HH(POPMALINH;

® 3HAaKOMCTBO cO cdepamu mTpodEeCcCUOHATHLHOW JEATENbHOCTH, CBS3aHHBIMU C (U3UKOH, U
COBPEMEHHBIMH TEXHOJIOTHSIMH, OCHOBAHHBIMHU Ha JJOCTHKEHUSIX (PU3HUECKON HAYKU.

Ha wm3yuenue ¢usuku (0a30BbI ypOBEHb) HA YPOBHE OCHOBHOTO OOINEro 0Opa3oBaHHSI OTBOJIUTCS
238 gacoB: B 7 kiacce — 68 yacoB (2 yaca B HeZIeN0), B 8 Kitacce — 68 yacoB (2 yaca B HeZIeN0), B 9 kitacce —
102 gaca (3 yaca B HEJIETIO).

[Ipennaraemplii B mporpamMMe Mo (u3MKe MepeueHb JTabopaTOpHBIX padOT U OIBITOB HOCHUT
PEKOMEHAATENbHBIM XapakTep, YYUTENb JENaeT BHIOOp MPOBEACHUS J1aOOPAaTOPHBIX pabOT M OIBITOB C
y4€TOM HMHIMBUIYaJbHBIX OCOOCHHOCTEM O0OydYaroIIMXCs, CIHUCKA SKCIEPUMEHTAIBHBIX 3aJ[aHHi,
IpeUlaraéMbIX B paMKax OCHOBHOTO T'OCYIapCTBEHHOT'O SK3aMeHa 110 (pu3uke.



COJEP)KAHUE OBYYEHUA

7 KIIACC

Pa3nen 1. ®usuka u eé pojib B IO3HAHMU OKPY:KAIOLIEr0 MUPa.

®du3nka — HayKa o npupoje. Asnenus npupoasl. uznyeckue sBICHUSA: MEXaHUYECKUE, TEIIOBHIE,
AJNIEKTPUUECKUE, MAaTHUTHBIE, CBETOBBIE, 3BYKOBBIC.

Ouznyeckue BenuuuHbl. M3mepenune ¢usndeckux senudyuH. Ousnueckue npubopsl. [lorpemnocts
u3MepeHuii. MexxayHapoaHas CUCTEMa €IMHMUII.

Kak ¢usuka u Jpyrue ecTecTBEHHbIE HAyKH M3y4aroT Hpupony. EcTecTBeHHOHAy4YHBIH METO.
MO3HAHUS: HAONIOJEHUE, TMOCTAHOBKA HAYYHOTO BOMNPOCA, BBIABMXKEHHUE TUIIOTE3, HKCIIEPUMEHT 110
IPOBEpKE TUIIOTE3, OObsICHEHHE Habo1aeMoro siBieHusa. Onucanue (pU3n4eckux SBJICHUN ¢ MOMOUIbIO
MOJEIICH.

Hemoncmpayuu.

1. Mexanuueckue, TEIUIOBbIC, IJIEKTPUUECKHE, MATHUTHBIC, CBETOBBIC SIBJICHUS.

2. dusnueckue npubOpPHl U MpoIenypa MPSMBIX H3MEPEHUN aHAJOrOBBIM U HH(PPOBHIM

npubopom.

Jlabopamopnusie pabomot u onvimeol.

OmnpeneneHne EHbI JSICHUS KA H3MEPHUTEIBLHOTO MPHOOopA.

N3mepenne paccTOsTHU.

W3mepenune 00bEMa KUIKOCTU U TBEPIOTO TENA.

Ornpenenenne pa3MepoB MaJIbIX TEJ.

N3mepenne TemMneparypsl IPU MOMOIIHU KUAKOCTHOTO TEPMOMETpA U IaTYMKA TEMIIEPATYPHI.
[IpoBenenune uccneqoBaHusl MO NPOBEPKE TMIIOTE3bI: JAJIbHOCTh MOJETA LIAPUKA, ITYHIEHHOTO
TOPU3OHTAIILHO, TEM OO0JIbIIIE, YeM OOJIBIIIE BBICOTA MTYCKa.

Pasnen 2. [lepBoHavaibHbIE CBeJIeHUS 0 CTPOCHUH BelleCcTBA.

CtpoeHue BelecTBa: aTOMbl M MOJEKYJbI, UX pa3Mmepbl. ONBITHI, JOKA3bIBAIOIINE TUCKPETHOE
CTPOEHHE BEIIECTBA.

JBm>xeHue yactull BemecTBa. CBs3b CKOPOCTH JIBHXKCHHS YacTHIl C TeMmreparypoid. bpoyHoBckoe
nBuxkeHue, 1uddys3us. BzanMmoaelicTBre 4acTUIl BEIIECTBA: MPUTHKCHHUE U OTTaJIKHUBaHUE.

ArperatHble COCTOSIHHSI BEIIECTBA: CTPOEHUE Ta30B, XUIKOCTEH W TBEPIBIX (KPUCTAJUTHUYECKUX )
Teld. B3auMocBsA3b MeEXIy CBOMCTBaMHM BEIIECTB B Pa3HBIX arperaTHbIX COCTOSIHUSIX M HX
ATOMHOMOJIEKYJISIPHBIM cTpoeHHEM. OCOOEHHOCTH arperaTHbIX COCTOSIHUM BOJIBI.

Hemoncmpayuu.

1. HabGmronenne 6pOyHOBCKOTO IBUYKEHUSI.

2. Habmopenue nudpdysuu.

3. HaOmronenwe sBJICHUN, OOBACHSIIONIMXCS TPHUTSDKCHUEM WM OTTATKHBAHWEM YaCTHII

BEIECTBA.

Jlabopamopnwvie padbomot u onvimul.

1. Ouenka quamerpa aToMa METOJOM PsIOB (C UcTob3oBaHueM (hoTorpaduwii).

2. OmBITHI IO HAOJFOICHUIO TEIIOBOTO PACIIMPEHUS T'a30B.

3. OmnbITHI 10 OOHAPYKEHUIO JEHCTBUS CHII MOJIEKYJISIPHOTO MPUTSHKCHHUS.

Pasznea 3. /[BuskeHue U B3aUMOJAeiiCTBHE TeJl.

Mexannueckoe nBmkeHue. PaBHOMepHOoe UM HepaBHOMEpHOe aBMkeHue. Ckopoctb. Cpemnss
CKOPOCThH NMPU HEPAaBHOMEPHOM JIBIKCHHH. PacuéTt myT 1 BpeMEeHH JIBHKCHHS.

SlBnenue mHepuuu. 3akoH MHEpUMH. B3auMojeiicTBUE Ten Kak MPUYMHA W3MEHEHHUS CKOPOCTH
JBWXKEHHsS Ten. Macca kak Mepa HHepTHOCTH Tena. llnotHocTe BemecTBa. CBs3b IUIOTHOCTH €
KOJIMYECTBOM MOJICKYJI B €IMHUIIE 00hEMA BEIECTRA.

Cuna kak xapakTepHuCTUKa B3auMoJieicTBUA Tell. Cuia ynpyrocty u 3akoH ['yka. 3mepenue cuiibl
C MOMOIIbIO TUHAMOMETpa. SIBJIeHHE TATOTEHUS M cuia TsokecTH. Cuila TSKECTH Ha JPYrux IJIaHeTax.
Bec tena. HeBecomocTh. CiioxeHne CHII, HAIIPABICHHBIX MO OJHOM MpsiMOi. PaBHOIEWCTBYIOIIAs CHII.
Cuia Tpenusi. TpeHne CKoJIb>KEHUs U TpeHue okosi. TpeHue B MpupoJie U TEXHUKE.

Hemoncmpayuu.

1. HaGmroneHne MEXaHUYECKOTO JIBHXKEHUS Tela.

2. H3mepeHne CKOPOCTH MPSIMOTUHEHHOTO JBUKEHUS.
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3.
4.
5
6.

HaOnroneHue siBieHUs: MHEPLUU.

Habmionenne n3MeHeHus: CKOPOCTH MTPH B3aUMOJICHCTBUH Tell.
CpaBHeHME Mace M0 B3aUMOJICUCTBUIO TEN.

CrnosxeHue cuil, HalpaBJIEHHBIX 110 OJJHOW MPSIMOH.

Jlabopamopnwvie pabomot u onvimeol.

1.

Hown

5.

OrmpezesieHre CKOPOCTH PaBHOMEPHOTO JABWKEHUS (IIapuka B KUIKOCTH, MOJEIHU
AIEKTPUYECKOTO aBTOMOOWUJIS U TaK Janee).

Omnpenenenue cpeiHel CKOPOCTH CKOJIbKEHUS OpyCcKa WK IIapuKa 10 HAKIIOHHON IJIOCKOCTH.
Omnpenenenue MIOTHOCTU TBEPAOTO Tena.

OnBITH, JAEMOHCTPUPYIOIIHME 3aBUCHUMOCTh pacTspkeHus (nedopmanuu) MPYKUHBI  OT
MPUIIOKEHHOM CHJIBL.

OnbIThl, JEMOHCTPUPYIOIIME 3aBUCUMOCTH CHUJIBI TPEHHUS CKOJIBXKEHHUS OT Beca Tela |
XapakTepa COMPHUKACAIOIINXCS TOBEPXHOCTEH.

Pa3nen 4. /laBienune TBEPABIX TeJl, :KUAKOCTEH H Ia30B.

Hasnenne. CrocoObl yMEHBIIEHUS M YBeIWUeHUs JaBieHusa. JlaBneHue rasza. 3aBHCHUMOCTh
JaBjleHUsl ra3a OoT oO0Obéma, TemmepaTyphl. llepenaua naBieHuss TBEPABIMU TelaMH, XHUAKOCTAMU U
razamu. 3akoH Ilackans. [IHeBMaTuyeckue MamuHbBIL. 3aBUCUMOCTH JABJICHHS JKUJIKOCTH OT TITyOWHBI.
lNunpocratuueckuii napanokce. Coobmaromuecs cocyabl. I uapaBinueckie MeEXaHU3MBbI.

AtMocdepa 3emnn u armocdepHoe naBieHue. [IpuuuHbl CylecTBOBaHUS BO3AYUIHONW OOOIOUKH
3emiu. Onwir  Toppuueru. M3mepenue armochepHOro JaBieHHs. 3aBUCUMOCTh aTMOCHEPHOTO
JaBJICHUS OT BBICOTHI HaJl ypoBHEM Mops. [Ipubops! A u3mepeHus: atMochepHoro JaBiICHHUS.

JelicTBHE KMJIKOCTH M Ta3a Ha MOTPYKEHHOE B HUX Teso. BriTamkuBaromas (apXxumenaoBa) cuia.
3akon Apxumena. [InaBanue ten. Bo3gyxormiaBanue.

Hemoncmpayuu.

1. 3aBucuMOCTb JaBJIEHUA Ta3a OT TEMIEPATYypPHI.

2. Tlepemaua maBieHUs )KHIKOCTBIO U Ta30M.

3. CooOmiaronyecs cocybl.

4. T'mapaBaudeckHil mpecc.

5. TlposiBnenue neiicTBus aTMOCHEPHOTO AaBICHUS.

6. 3aBUCHMOCTH BBITAJKHUBAMOIICH CHIBI OT O00BEMA TOTPYKEHHOH YacCTH Tela M IIOTHOCTH
KUJKOCTH.

7. PaBeHCTBO BBITAJIKUBAIOIIEH CUIIBI BECY BHITECHEHHOM JKUKOCTH.

8. VYcnoBue 1uiaBaHus TeN: TUIaBaHHWE WM TOTPYKEHHE TeNl B 3aBHUCHUMOCTH OT COOTHOILCHUS
TJIOTHOCTEN TEJa U AKUJIKOCTH.

Jlabopamopuvie padomol u onvimel.

1. WccnemoBaHue 3aBUCMMOCTH Beca Tella B BOJE OT 00BbEMa MOTPYKEHHOM B JKUIKOCTh YaCTH
Tena.

2. OmpeneneHue BBITATKUBAIONIEH CHIIBI, TSHCTBYIONIEH Ha TEJIO0, MOTPYKEHHOE B )KHJIKOCTb.

3. TlpoBepka HE3aBHCUMOCTH BBHITAKUBAIOIICH CHUJIBbI, JEHCTBYIONIEH Ha TEIO B YKHJIKOCTH, OT
MAacchl Tela.

4. OmbITEl, AEMOHCTPUPYIOIINE 3aBUCHMOCTh BBITAIKHBAIONICH CHIIBI, IEHCTBYIOIIECH Ha TEJIO B
KHUIKOCTH, OT 00bEMA MOTPYKEHHON B )KHIKOCTh YACTH TEJIA U OT TUIOTHOCTH JKUJIKOCTH.

5. KoncrpyupoBanue apeomerpa WIM KOHCTPYHPOBAHHE JIOJAKH W  ONpeneleHue eé

Ipy30II0ABEMHOCTH.

Pa3nes 5. PaGoTa m MOIIHOCTB. JHeEprusi.

Mexanudeckas pabora. MOIIHOCTb.

[TpocTeie MeXaHM3MBI: pbIYAr, OJOK, HAKJIOHHAs IUIOCKOCTh. [IpaBWIIO paBHOBECHS phluara.
[Ipumenenue mpaBuiIa paBHOBeCHs pbluara kK O0ky. «3osoToe mpaBuiao» mexanuku. KIIJ[ mpocTeix
MexaHu3MoB. [IpocThie MeXaHU3MBI B OBITY H TEXHHKE.

Mexannueckasi sHeprusa. Kunernueckas u noteHuuanbHas sHeprus. [IpeBpaiieHue oaHOrO BHAA
MEXaHUYECKOM IHEPTUU B APYTroi. 3aKOH COXpaHEHUs SHEPTUH B MEXAHHKE.

Hemoncmpayuu.

1.

IIpumepsl IPOCTBIX MEXAHU3MOB.

Jlabopamopnwvie padbomot u onvimol.



1. Ompenenenuie pabOThl CUIIBI TPEHUS MPU PABHOMEPHOM JBUKEHHH Tella 10 TOPU30HTAIBHON
MOBEPXHOCTH.

2. HccnenoBanue yciI0BHI paBHOBECHS pblyara.

3. Wsmepenune KII/] HakIOHHOH MIOCKOCTH.

4. VI3yueHue 3aKOHA COXPaHEHUSI MEXaHUYECKOM SHEPTUH.

8 KIIACC

Pa3nes 6. TensioBble siBJICHUS.

OCHOBHBIE TIOJIOXKEHUSI MOJEKYJSIPHO-KMHETUYECKOM TEOpUU CTPOEHHUs BellecTBa. Macca u
pa3Mepsl  aToOMOB M MojeKyld.  OmbITel,  MOATBEPXKJAIOLIME  OCHOBHBIE  ITOJIOXKEHUS
MOJIEKYJIIPHOKMHETHYECKOU TEOPHH.

Mopnenun TBEPIOTO, KMIKOIO M ra3000pa3HOro COCTOSIHMM BemecTBa. Kpucramnumueckue wu
amop¢ubie Tena. OObsACHEHUE CBONCTB Tra3oB, JKUIKOCTEH U TBEPABIX TEI HA OCHOBE IMOJIOKEHUN
MOJIEKYJISIPHO-KMHETHUECKO Teopuu. CMaunBaHuE U KallWUIApHBIE sABJIeHUs. TemnioBoe paciiupeHue u
cKaTHe.

Temnepatypa. CBs3b TEMIEpPAaTypbl CO CKOPOCTbIO TEIJIOBOIO JBUKEHMSI 4YacTHll. BHYTpeHHss
sHeprusi. CrocoObl M3MEHEHHsS BHYTPEHHEH SHEpruu: Terionepenaya U COBeplIeHHe paboThl. Buiel
TEIUIONEPEIaut: TEIIONPOBOAHOCT, KOHBEKIUS, U3TYy4ECHHUE.

KonnuecTBo TemnoTel. Y ienbHas TEIIOEMKOCTh BelIeCTBA. TeriooO0MeH U TelIOBOe paBHOBECHE.
VYpaBHenue TermioBoro OanaHca. IlnaBieHue u oTBepleBaHUME KPUCTAUIMYECKUX BELIECTB. Y I€NIbHAs
teruiota muaieHus. [lapooOpasoBanne u konnmeHcanus. Wcnapenue. Kumenue. YiaenbHas Temiora
napooOpa3zoBaHus. 3aBUCUMOCTH TEMIIEPATYPhl KHUIIEHUSI OT aTMOC(EPHOTO IaBICHHUS.

BnaxnocTs Bo3ayXa.

OHeprus TOIUIMBA. Y IeJIbHAs TEIJIOTa CrOPaHMSL.

[Tpununs! padots! TeroBbix asurateneit KIIJ teruoBoro apurarens. TensoBble ABUraTenu U
3al[UTa OKPYKAIOIIEH Cpeabl.

3aKOH COXpaHEHMsI U IPEBPALLECHNS SHEPTUH B TEIUIOBBIX IIPOLECCAX.

Hemoncmpayuu.

HaGnronenue GpoyHOBCKOTO ABHKEHMSL.

Hab6monenue muddysum.

HaOGnronenue siBeHU cMauuBaHMsI U KaWUISIPHBIX SBJICHHH.

Habumronenune TemnoBoro pacimypeHus Ted.

M3MeHeHMe naBiIeHMs ra3a pu U3MEHEHUH 00bEMa M HarpeBaHUM WIIM OXJIAXKICHUH.

[TpaBuiia u3MepeHus TeMIepaTypsbl.

Buael Teronepenayu.

OxJaxieHrue Ipyu COBEPIICHUH paOOTHI.

HarpeBanue npu coBepiieHMH pabOThl BHEIIHUMU CUJIAMH.

10 CpaBHeHuE TEMI0EMKOCTEN Pa3INYHBIX BEIIECTB.

11. HaGnroieHre KUTICHUSI.

12. HabnroieHue MOCTOSTHCTBA TEMITEPATYPBI TTPH TUTABIICHHH.

13. Mopienu TEIIOBBIX ABUTATENEH.

Jlabopamopnwvie padbomot u onvimol.

OnbITH IO OOHAPYKEHHIO IEHCTBUS CHII MOJIEKYJISIPHOTO MIPUTSKESHUS.

OnBITHI O BhIpAIIMBaHUIO KPUCTAJUIOB TOBAPEHHOM COJIM MIIM caxapa.

OnbITh IO HAOJIIOICHUIO TEIIOBOTO PACUIMPEHHS ra30B, KHUJIKOCTEH U TBEPBIX TEJ.

Omnpenenenue JaBieHUs BO3IyXa B OaJJIOHE MINPUIIA.

OnbITHL, IEMOHCTPUPYIOLINE 3aBUCUMOCTh JABJICHHUS BO3yXa OT €ro o0bEMa M HarpeBaHUs

WJIU OXJIQXKICHHUS.

6. IlpoBepka THMOTE3bl JUHEHHOW  3aBUCMMOCTH  JJIMHBI  CTOJNOWKA  JKUJKOCTH B
TEPMOMETPUUYECKOI TpyOKe OT TeMIlepaTyphl.

7. HabmopneHue m3MeHEHHs BHYTPEHHEH SHEpruu Tella B pe3ysibTaTe TeIulonepenadn U padoThl
BHEIIIHUX CHIIL.

8. MHccnenoBanue sBICHUS TEMIOOOMEHA IPU CMEIIMBAHUY XOJIOJHON U ropsiueii BOJBI.

CoNoOA~RWNE
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9. OmpeneneHue KOIUYECTBA TEIUIOTHI, MOJIYYEHHOIO BOJON MpHU TEIIOOOMEHE C HarpeTbiM
METAJUINYECKUM IIUIINHIPOM.

10. OnpeneneHue yaeapHON TETUIOEMKOCTH BEIIIECTBA.

11. UccnenoBanue npoiiecca UCHaApEHHUS.

12. OmnpeneneHuie OTHOCUTENBHON BIKHOCTH BO3TyXa.

13. Onpenenenue yaenbHON TEIUIOTHI IIABJICHHS JIbJA.

Pazgen 7. diekTpuyeckne 1 MAarHUTHbIE SIBJICHUS.

Onektpuzanus Tenl. JlBa poaa 3JIEKTpUUYECKUX 3apsaoB. BzauMoaeiicTBue 3apssKeHHBIX Tell. 3aKOH
Kynona (3aBUCUMOCTb CHJIBI B3aUMOJICHCTBUS 3apsSKEHHBIX TEJ OT BEJIUYMHBI 3apsJ0B U PACCTOSHUS
MEXy TEJIaMH).

Onektpuueckoe mone. Hanpsok€HHOCTh anekTpuyeckoro mojis. llpuHuun cynepno3unuu
JIEKTPUYECKUX 110JIeN (Ha KAUECTBEHHOM YPOBHE).

Hocurenu »siaekTpuyecKkux 3apsaoB. DJIEMEHTapHBIM 3jekTpuueckuid 3apsg. CtpoeHue aroma.
[TpoBOIHUKY ¥ TUAIEKTPUKU. 3aKOH COXPAaHEHHS MJIEKTPHUECKOTO 3apsia.

DNEKTPUUECKU TOK. YCIOBUS CYIIECTBOBAHUS DJEKTPHUUECKOro ToKa. VICTOUHUKHU MOCTOSHHOTO
TOKa. JIeHCTBUS AJIEKTPUYECKOrO0 TOKa (TEIJIOBOE, XMMMUYECKOE, MAarHUTHOE). DJIEKTPUYECKUIl TOK B
KUJKOCTSAX U razax.

Onekrpuueckas nenb. Cwia Toka. DnekTpuueckoe HampspkeHue. COnpoTUBICHHE IMPOBOJHHKA.
VYaenbHoe compoTuBieHHEe BemiecTBa. 3akoH Owma jans  ydactka nenu. [locnenoBarenbHoe W
napaieIbHOE COSAMHEHUE TPOBOIHUKOB.

Pabora M MOIIHOCTH 3JEKTpUUECKOTo Toka. 3akoH Jlxoyms—JleHna. Dnekrpudeckue LENu |
NOTPEOUTEIH AIEKTPUIECKOM dHepruu B ObITy. KopoTKoe 3aMbIkaHue.

[ToctositHHbIe MarHuThl. B3anMozeicTBie MOCTOSHHBIX MAarHUTOB. MarHuTHoe moje. MarHutHoe
noJsie 3eMJId M €ro 3HadeHue Juist xKu3Hu Ha 3emute. OnelT OpcTena. MarHuTHOE MoJie 3JIEKTPUIECKOTO
Toka. [IpyMeHeHue IeKTpOMarHuToB B TeXHUKE. J[eiCTBME MAarHUTHOTO IMOJIsi Ha MPOBOJAHUK C TOKOM.
DJEeKTPOIBUTATENb TOCTOSTHHOTO TOKa. VICTIOIh30BaHUE AIEKTPOIBUTATENCH B TEXHIYECKHUX YCTPOMCTBAX
U Ha TPaHCIOpTE.

Onbrtel @apajnes. SBneHue 3yeKTpoMarHuTHOW MHAyKIuu. [IpaBuno Jlenma. DnexkTporeneparop.
CriocoObl MosTyyeHHs! 3JMEKTPUUECKOW HSHEpruu. DJIEKTPOCTAHLUUM Ha BO300HOBISIEMBIX HCTOUYHHKAX
SHEPIHH.

Hemoncmpayuu.

1. Dnexktpuzanus Tei.

JIBa poJia 3EeKTPUUECKUX 3apsi/10B M B3aUMO/IEHCTBHE 3apsKEHHBIX TEJI.
YCTpoUCTBO U IEHCTBHE IIEKTPOCKOTA.
OnexkTpocTaTHuecKasi HHIYKIUS.

3aKOH COXpaHEHUs IEKTPUICCKHUX 3aPsIOB.

[TpoBOIHUKY U JUIIEKTPUKH.

MozenupoBaHHe CHIIOBBIX JTMHUAN dJIEKTPUIECKOTO TTOJIS.

W cTOYHNKH IOCTOSIHHOTO TOKA.

JleficTBHS 2EKTPUYECKOTO TOKA.

0. DiekTpuUecKuil TOK B )KUIKOCTH.

11. T'a30BbIH pa3psi.

12. I3mepenue cuibl TOKa aMIIEPMETPOM.

13. M3mMepeHue 2IeKTPUIECKOro HAPSHKEHHS BOIETMETPOM.

14. Peocrat 1 Mara3uH CONpOTHUBICHHH.

15. B3anmopeiicTBre NOCTOSHHBIX MAarHUTOB.

16. MogenupoBaHre HEBO3MOKHOCTH Pa3JIEIEHUS MOJIFOCOB MarHUTA.
17. MonenupoBaHue MarHUTHBIX MOJIEH MOCTOSHHBIX MAarHUTOB.
18. OmeIT Dpcrena.

19. MarauTtHOE 10JIe TOKa. DJIEKTPOMAarHurT.

20. JleficTBME MarHUTHOTO TMOJISI HA IPOBOJHHUK C TOKOM.

21. DneKkTpoABUTATEINb MOCTOSTHHOTO TOKA.

22. UccnenoBanue SIBICHUS JIEKTPOMArHUTHON MHIYKIINU.

23. Ot Dapanes.
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24. 3aBUCUMOCTD HaIPaBJICHUS HHAYKIIMOHHOTO TOKA OT YCJIOBHI €ro BOSHUKHOBEHHS.

25. DnexTporeHepaTop MOCTOSIHHOTO TOKA.

Jlabopamopnuvie pabomot u onvimeol.

OnbITh IO HAOIIOACHUIO STCKTPU3ALUH TEJ HHAYKIIUEH U TIPU COPUKOCHOBEHHH.

HccnenoBanue qeHCTBUS 3JIEKTPUUECKOTO MOJIS HA MPOBOJAHUKH U JUDIIEKTPUKU.

COopka u mpoBepKa padOTHI JEKTPUIECKOH IETH MOCTOSIHHOTO TOKA.

W3mepeHue u peryJInpoBaHUe CUIIbI TOKA.

W3mepeHue u peryinpoBaHue HaPsHKEHUS.

HccnenoBanue 3aBUCMMOCTH CHJIBI TOKa, HAYIIETO 4Yepe3 pPE3UCTOp, OT COMPOTHUBICHUS

pE3UCTOpa U HAIIPSHKEHUS HA PE3UCTOPE.

7. OmbIThl, TEMOHCTPUPYIOLINE 3aBUCHUMOCTh 3JEKTPUYECKOTO COMPOTHBIICHUS MPOBOJHUKA OT
€ro JUIMHBI, IUIOIA/IU IIONIEPEYHOr0 CEYEHUS U MaTepHuala.

8. IlpoBepka mpaBuiia CIOKEHHUS HANPSOHKEHUH MpPU TMOCIEI0BATEIbHOM COEIMHEHUU JBYX
PEe3UCTOPOB.

9. TIlpoBepka mpaBuiia Jyis CUJIbI TOKA MPU MapaiieIbHOM COSTUHEHUH PE3UCTOPOB.

10. Omnpenenenrie pabOTHI AMEKTPUISCKOTO TOKA, HAYIIETO Yepe3 PE3UCTOp.

11. Omnpenenenrie MOIIHOCTH 3JEKTPHUUECKOTO TOKA, BBIACISAEMOM Ha PE3UCTOPE.

12. VccnenoBanue 3aBUCUMOCTH CHITBI TOKA, HIYIIETO Yepe3 JIAMIIOUKY, OT HAaNpsHDKEHUS Ha HEH.

13. Omnpenenenue KI1J[ narpesarens.

14. VccnenoBanre MarHUTHOTO B3aMMOCHCTBUS IIOCTOSTHHBIX MAarHUTOB.

15. 3y4yeHre MarHUTHOTO TOJISl TOCTOSTHHBIX MAarHUTOB NP X 00BEAMHEHUU U Pa3/IeTICHHUH.

16. MccnenoBanue AEWCTBUS SJICKTPUIECKOTO TOKA HA MATHUTHYIO CTPEJIKY.

17. OnbIThl, AEMOHCTPUPYIOIIUE 3aBUCUMOCTD CUJIbI B3AUMOJCHCTBHSI KATYIIKU C TOKOM U MarHuTa
OT CHJIBbI TOKA U HAIIPABJICHUS TOKA B KaTYIIIKE.

18. M3yueHue aelcTBUS MAarHUTHOTO I10JIsl HA IPOBOJIHUK C TOKOM.

19. KonctpynpoBanue 1 u3y4eHue paboThl dJIEKTPOIBUTATEIIS.

20. U3zmepenue KI1J] anexTpoaBUraTeaIbHON YCTaHOBKHU.

21. OnBITH IO WCCIEOBAHUIO SIBICHUS JIEKTPOMArHUTHON MHIYKIIUHU: UCCIIEIOBaHUE N3MEHEHHUN
3HA4YEeHHUs U HAIIPABJICHUS MHAYKIIMOHHOTO TOKA.

ook wnE
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Pazgen 8. Mexannueckue siBJIeHU.

Mexanudeckoe aBuwxkeHue. MarepuanbHas Touka. Cucrema orcu€éra. OTHOCHUTEIBHOCTh
MEXaHUYECKOro ABWKEHUs. PaBHOMEpHOE MPSAMOJIMHEITHOE NBHKeHUEe. HepaBHOMEpHOE MPSIMOIMHEWHOE
nBuxeHue. CpellHsAsi © MTHOBEHHAs CKOPOCTh TeJa MPU HEPABHOMEPHOM JIBUKEHUH.

VYckopenue. PaBHOyckopeHHOE TpsiMoNMHEWHOe JBmwkKeHue. CBoOomHoe maaeHWe. ONBITH
lanunes.

PaBHOMepHOE NBIXKEHHE MO OKpyXHOCTU. [lepron u wactora oOpamieHus. JInHeliHass U yrioBas
ckopocTH. LleHTpoCcTpeMUTENBHOE YCKOPEHHUE.

IlepBbiii 3axkoH HerotoHa. Bropoit 3akoH Hserorona. Tperuit 3axkoH Herotona. Ilpuniummn
CYNEPIIO3UINHU CHIL.

Cuna ynpyroctu. 3akoH ['yka. Cuna TpeHUsA: CHiIa TPEHHS CKOJBXKEHHS, CHJIa TPEHHS TOKOA,
Jpyrue BUbI TPEHUS.

Cwia TsDKECTH M 3aKOH BCEMHPHOTO TATOTEHHS. Y CKOPEHHE CBOOOJHOrO majeHus. JIBuxeHue
raneT Bokpyr Connna. [lepBas kocmudeckas ckopocTh. HeBecoMoCTh U meperpy3Ku.

PaBHOBecue MmarepuanbHON TOUkH. AOCONIOTHO TBEpPAOE Teno. PaBHOBecwe TBEPAOTO Tenma C
3aKpEIUIEHHOMN OChIO BpaleHuss. MoMeHT cuibl. LIeHTp TsoxecTu.

Nmnynbc Tena. U3Menenne nmnyibca. UMmynbe cuiibl. 3aKOH COXpaHEHHsS UMIYJibca. PeakTuBHOE
JIBUKEHHUE.

Mexanudeckas pabota U MOIIHOCTh. PaboTa cuit TsbkecTH, ynpyroctd, TpeHus. CBsi3b SHEPTUU U
pabotel. [loTeHIIMaNbHAS SHEPTUS Tella, OJHATOTO HaJ MOBEPXHOCTHIO 3eMitd. [loTeHIInaNbHas SHEPTUs
cxarod npyxuHbl. KuHernueckas sHeprusi. TeopemMa O KHHETHYECKOM SHEPruU. 3aKOH COXPAHEHUS
MEXaHUYECKOW SHEPTUU.

Hemoncmpayuu.
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Hab6nronenne MexaHU4eCKOTO ABHKEHHUS Tela OTHOCUTEIBHO Pa3HBIX TEJl OTCUETA.

CpaBHeHHE YT U TPaeKTOPHUI ABUKEHUS OJJHOTO U TOTO K€ TeJla OTHOCUTEIBHO Pa3HBIX TE
OTCuUéTa.

N3MepeHne CKOPOCTH U YCKOPEHUS MPSIMOJIMHENHOTO IBUKEHUS.

Uccnenoanue npu3HakoB paBHOYCKOPEHHOTO JIBUKEHUS.

HabGntonenue nBukeHus Tesaa no OKpyKHOCTH.

Habnronenne MexaHMYEeCKUX SIBJICHHUH, MPOUCXOAIINX B cucteMe oTcuéra «Tenexkay mpu eé
PaBHOMEPHOM U YCKOPEHHOM JBMKEHHH OTHOCUTEIIEHO KaOMHETa (DU3HKHU.

3aBHUCUMOCTbH YCKOPEHHMS T€Ia OT MacChl Tejla M ACHCTBYIONIEH Ha HETO CUJIBI.

HabGmtonenue paBeHcTBa CUil TPU B3aUMOJICHCTBUU TEII.

N3MeHeHue Beca Tenna npu yCKOPEHHOM JBH)KCHUH.

. Ilepenada umirynsca pyu B3auMOJCHCTBHAU TEIL.

. IIpeoOGpa3zoBanust SHEPrUK IPU B3aUMOJCHCTBUN TEN.

. CoxpaHeHue UMITyJIbca IPU HEYIIPYTrOM B3aUMOJIEHCTBUU.

. CoxpaHenune numnysibca Ipyu abCOMIOTHO YIIPYrOM B3aUMOJICHCTBUY.
. HabnroieHne peakTHBHOTO IBHKEHUS.

15.
16.

CoxpaHeHue MEXaHUYECKOM 3HEPruH IpU CBOOOIHOM Ia/IEHUH.
CoxpaHeHue MEXaHU4YECKOW PHEPTUH NPH IBUKEHUU TeJla 107 IeHCTBUEM NPY>KUHBI.

Jlabopamopnusie pabomot u onvimeol.

1.

How

o
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10.

11.

KOHCTp}WIpOBaHI/Ie TpaKTa JJId pasroHa u IIEUH)HGﬁHIGFO PaBHOMEPHOI'O ABMXKCHUA HIApHUKa UIIN
TEJEeKKH.

OmnpeneneHne cperHell CKOPOCTH CKOJILKEHHUS OpycKa WITM JBVDKCHHUS IapUKa 10 HAKIOHHON
MJIOCKOCTH.

OmnpeneneHne yCKOPEHUs Tella IPU PAaBHOYCKOPEHHOM JIBHYKEHHUH 110 HAKIIOHHOM MJIOCKOCTH.
HccnenoBanne 3aBUCMMOCTH TYTH OT BPEMEHH INPU PABHOYCKOPEHHOM JBUXKEHHH O€3
Ha4yaJbHOU CKOPOCTH.

[TpoBepka rUmoTe3bl: €CNM MPU PAaBHOYCKOPEHHOM JIBIDKEHUHU 0€3 HayallbHOM CKOPOCTH MYTH
OTHOCATCA KaK P/ HEYETHBIX YHUCCII, TO COOTBETCTBYIOIIUE TPOMEKYTKH BPECMCHN OJHUHAKOBBI.
HccnenoBaHre 3aBUCIMOCTH CHIIBI TPEHUS CKOJBKEHUSI OT CUITBI HOPMaJIbHOTO JJABICHHUS.
Ornpenenenne ko3P huieHTa TPEHUS CKOIBKCHHUS.

Omnpenenenue KECTKOCTU MPYKUHBI.

Omnpenenenne paboThl CUJIbI TPEHUS NMPU PAaBHOMEPHOM ABM)KEHUM Tella 10 TOPU30HTAIBHON
MOBEPXHOCTH.

Omnpenenenne pabOTHI CUIIBI YIIPYTOCTH MPHU MOIBEME TPy3a ¢ HCIIOJIB30BAHHEM HETIOIBHKHOTO
Y TIOJIBUYKHOTO OJIOKOB.

N3ydenne 3aKkoHa COXpaHEHUS SHEPTUH.

Pa3znen 9. Mexanuveckne KoJj1e0aHHUSA U BOJTHBI.

Koneb6arenbHoe nmwxenne. OCHOBHBIC XapaKTEPUCTUKH KOJIEOAHUI: TIEPUO]], 9aCTOTa, aMIUTUTY/IA.
MaremaTtrueckuii U Ipy>KHUHHBIN MasTHUKH. [IpeBpaliieHue sHepruu npu KojaedaTeTbHOM ABMKCHUU.

3aryxatomue konebanus. Beiyxaennsie konebanns. Pesonanc. Mexannueckue BoHbL. CBOMCTBA
MeXaHW4YeCKUXx BOJH. IIpomonbHble W momepeuHble BOJHBL.  [[nMHA BOMHBI U CKOPOCTh €€
pacnpocTpaHeHusi. MexaHM4eCKHEe BOJIHBI B TBEPAOM TeJI€, CEICMUYECKUE BOJIHBI.

3Byk. ['poMKOCTH 3ByKa U BbIcOTa TOHA. OTpaskeHue 3ByKa. IH(Ppa3ByK U yIbTpa3BYK.

Hemoncmpayuu.

1. HaGmronenue xoneOaHUl T MO/ IeWCTBUEM CHIIBI TSDKECTH M CUITBI YIIPYTOCTH.
2. HaGmronenue xoneOaHuii rpy3a HA HUTH U Ha TIPY>KUHE.

3. Habmronenue BEIHYKICHHBIX KOJICOAHUN U pe30HAHCA.

4. PacnpocTpaHeHHEe MPOAOIBHBIX U MOTIEPEUHBIX BOJIH (Ha MOJIEIH).

5. HalGnroneHue 3aBUCHMOCTH BBICOTHI 3BYKa OT YaCTOTHI.

6. AKyCTHYECKHI pE30HAHC.

Jlabopamopuwie pabomul u onvimol.

1. OmpeneneHue 4acTOTHI U EpUOAa KOJeOAHUNH MaTEMaTUYECKOTO MasiTHUKA.

2. OmpeneneHue 4aCTOTHI U MEPHOJA KOJEOAHUN TPYKHHHOTO MasiTHUKA.



3. HccnenoBanue 3aBHUCHMOCTH NEpPHOAA KOJEOAHUM IMOABEHIEHHOTO K HUTHU T'py3a OT JUIMHBI
HUTH.
HccnenoBanue 3aBUCUMOCTH NTEPUOA KOJICOAHNH NPYKMHHOTO MasiTHUKA OT Macchl Ipy3a.
[TpoBepka HE3aBUCHMOCTH NEPUOIa KOJeOaHUi rpy3a, MOIBEIIEHHOTO K HUTH, OT MacChl Ipy3a.
6. OnbIThl, AEMOHCTPUPYIOLIUE 3aBHCUMOCTh MNEpUoJa KOJEOAHUN NPYKUHHOIO MAasTHHUKA OT
MAaccChl Ipy3a U KECTKOCTH IPYKUHBI.
7. V3mepeHue yckopeHHs! CBOOOAHOTO MaeHHUS.
Paznen 10. DiieKTPOMArHUTHOE 1M0JIe U 3J1eKTPOMArHUTHbIE BOJIHBI.
OJEeKTPOMAarHUTHOE I0Jie. OJEKTPOMArHuTHbIE BOJIHBL. CBOHCTBAa 3JEKTPOMArHUTHBIX BOJIH.
[IIkana 3;1eKTpOMarHUTHBIX BOJIH. McI10/1b30BaHNE JIEKTPOMArHUTHBIX BOJIH /Il COTOBOM CBSA3H.
OnexTpoMarHuTHas npupoja ceera. CkopocTh cBeTa. BoiaHOBBIE CBOMCTBA CBETA.
Hemoncmpayuu.
1. CsoiicTBa 371€KTPOMArHUTHBIX BOJIH.
2. BosHOBBIE CBOHCTBa CBETA.
Jlabopamopnwsie pabomot u onvimeol.
1. U3yueHue CBONCTB 3J€KTPOMArHUTHBIX BOJH C TOMOLIbI0 MOOUIBHOIO TeNe(poHa.
Pa3znea 11. CBeToBbI€e IBJICHHUS.
JlyueBas mozenb ceta. Mctounuku csera. llpsmonuneiiHoe pacnpocTpaHEeHHE CBeTa. 3aTMEHMUS
Counnua u Jlynsl. Otpaxenue cBeta. [lmockoe 3epkano. 3aK0H OTpaXkeHUs CBETa.
[Ipenomnenue cBera. 3akoH mnperoMieHus cBera. [lonHoe BHYTpPEHHEE OTpPaKEHUE CBETA.
Hcnonb30BaHue MOJHOTO BHYTPEHHET'O OTPAXKEHUS B ONITUYECKUX CBETOBO/IAX.
Jlunza. Xox rydeit B muH3e. OnTudeckas cuctema oToanmnapara, MUKpOCKoNa U Teneckona. ['a3
KaK ONTHYecKas cucreMa. bim3opykocTs 1 JallbHO30PKOCTb.
Paznoxenue Oenoro ceera B cnekTp. Omnbitel HploToHa. CrokeHuE CHEKTPaJbHBIX LBETOB.
Hucnepcus csera.
Hemoncmpayuu.
[TpsMonuHeiHOe pacipoCTpaHEHHE CBETA.
OtpaxkeHue cBera.
[Tony4yenne n3o0paxkeHU B IIIOCKOM, BOTHYTOM U BBIITYKJIOM 3€pKajiax.
IIpenomnenue ceera.
OnTHueckuii cBeTOBOA.
Xox myueil B cobuparoiieil JuH3e.
Xox J1ydeil B paccenBarolel JIMH3E.
[Tonryuenue n300pakxeHUi ¢ TOMOILBIO JIUH3.
[Tpuniun peiictBus goroamnmnapara, MUKPOCKONA U TEJIECKOIA.
10 Monens riasa.
11. PaznoxxeHue Oeoro cBeTa B CIIEKTP.
12. Tlony4yenune Oenoro cBeTa Mpy CIOKEHUH CBETA PA3HBIX I[BETOB.
Jlabopamopuvie pabomul u onvimol.
1. HUccnenoBaHue 3aBUCUMOCTH yTJia OTPaKEHUSI CBETOBOI'O JIyda OT yrIJjia Ma/ieHusl.
2. V3yueHue xapakTepUCTHK MU300pakeHUs MpeaMeTa B IIIOCKOM 3epKaie.
3. MHccrnenoBanue 3aBUCUMOCTH yTila MPEJOMIICHHS CBETOBOTO JIyda OT yIJIa IMaJeHHs Ha TPAHUIIE
«BO31YX—CTEKIJIO».
4. TlomydyeHue N300paKEHUI C TIOMOIIBIO COOUpAIOIIEH JTUH3HI.
5. Omnpenenenne GOKYCHOTO PACCTOSHUS U ONTUYECKON CHUIIBI COOMpArOIIEi TUH3BI.
6
7.
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CoNoOARWNE

OMBITHI 110 Pa3I0KEHUIO OEJIOTO CBETA B CIIEKTP.
OMBITHI O BOCTIPUSATHUIO I[BETA MPEIMETOB MIPH UX HAOTIOACHUH Yepe3 IBETOBbIC (DUIBTPHI.
Pa3znen 12. KBanToBble sIBJIEHUA.
OmnbiTel Pesepdopaa u mmanerapHas mojmens aroma. Mogens atoma bopa. Hcenmyckanue u
MOTJIOIIEHHE cBeTa aTOMOM. KBaHThI. JIMHEYaThie CIEKTPHI.
PagunoaktuBHOCTh. Anbda, Oeta- um ramma-usnydeHus. CTpoeHHe atroMHOTo sapa. HykioHHas
MOJIENh aTOMHOTO siapa. M3oTonbl. PangnoaktuBHbIe NpeBpaiienus. [leproa nmonypacnaia aTOMHBIX SI€p.
S nepuble peakunu. 3aKOHBI COXPAHEHUS 3apsiIOBOIO U MAaCCOBOT'O YHUCEN. DHEPIusl CBSI3U aTOMHBIX
sanep. CBa3b MacChl M 3HEprur. Peakiuu cuHTe3a u nenenus saep. Mcrounuku sneprun ConHua v 3BE37.



Anepnas sHepreTuka. JleicTBUS paAuoaKTUBHBIX U3JTYYCHUN HA )KUBBIE OPTraHU3MBbI.
Hemoncmpayuu.

CrieKTpbl U3JIy4€HUs U TIOTJIOMICHHUS.

CrieKTpbl pa3aMyHbIX I'a30B.

CrnexTp Bojopoa.

Habumonenue tpeko B kamepe BuibcoHa.

Pabora cuéryrka HOHU3UPYIOMIUX U3TYUCHHI.

Peructpanus nznydeHus: npupoJHbIX MUHEPAJIOB U IPOJYKTOB.

JIaﬁopamopnbte pabomot u onvimol.

1. HalumroneHue CIUIOMIHBIX U JIMHEWYAThIX CIIEKTPOB U3JIY4YECHHUS.

2. HccnemoBanue TpPEKOB: U3MEPEHHE OSHEPrUM YACTUIBI MO TOPMO3HOMY MyTH (IO

¢dororpadusm).

3. H3mepenwne paanoakTHBHOTO (POHA.

IToBTOpHTEIBLHO-0000 AN MOYIb.

[ToBTOpUTENHEHO-0000IIAIOMIMK  MOAYNIb TpEAHA3HAuUeH MJIi CUCTEMAaTH3aluud Hu O00O0OIICHUS
IPEIMETHOTO COJCP)KAaHUSI M OIBITa JESTEIBHOCTH, NMPHOOPETEHHOrO MpH M3YYEHHWH BCETO Kypca
busuku, a Takke AN TOATOTOBKM K OCHOBHOMY TOCYAApCTBEHHOMY »3K3aMeHy Mo (u3uke s
oOyuaromuxcsi, BHIOpaBIINX ITOT y4EOHbIN MPEIMET.

[Ipy m3ydyeHUU NAHHOTO MOJIYJS PEATU3YIOTCS M CHUCTEMATH3UPYIOTCS BHJBI ACSITENBbHOCTH, Ha
OCHOBE KOTOpBIX oOecneuuBaeTcs JOCTHKEHHE MPEAMETHBIX M METalpeIMETHBIX IUIAHUPYEMBIX
pe3ynbTaToB 00y4YeHus!, POopMHUpYyeTCs eCTECTBEHHOHAay4Has IPaMOTHOCTh: OCBOCHHE HAyYHBIX METOJIOB
UCCIICIOBAaHMS SIBJICHUH MPHUPOJBI U TEXHHUKH, OBJAJICHHE YMEHHSIMH OOBICHATH (DU3MUYECKHE SBICHUS,
MPUMEHSISI IOJTyYEeHHbIE 3HAHMSI, PEIIaTh 3a]]a41, B TOM YHCIIE KAYeCTBEHHBIE U SKCIIEPUMEHTAIbHBIE.

IIpyHIMIIIANBbHO NEATEIBHOCTHBIM XapakTep NaHHOIO paslena peanu3yercs 3a CYET TOro, 4To
oOyyaroluecs BHIIOIHSIIOT 3a/IaHMs, B KOTOPBIX UM IMpe/iaraercs:

Ha OCHOBE IOJIYYEHHBIX 3HAHUI pAaclo3HaBaTb MU HAYYHO OOBACHATH (PU3NYECKUE SIBJICHHUS B
OKpY KaroIllel MPUPOJIE U IOBCETHEBHOM JKU3HH;

MCIIOJIb30BaTh Hay4YHbIE METO/IbI UCCIEAOBAHUS (PU3HUECKUX SIBJICHUHN, B TOM YHUCIIE JJIs1 IPOBEPKU
TUIIOTE3 U MOJyYEHUSI TEOPETUUECKUX BBIBOJIOB;

OOBSCHATh HaY4YHBIE OCHOBBI HanbOoyiee BaXHBIX JIOCTH)KEHUN COBPEMEHHBIX TEXHOJIOTMM, Hampumep,
IIPAKTUYECKOTIO MCIOJIb30BaHUS Pa3IMYHBIX MCTOYHMKOB DHEPIUM HA OCHOBE 3aKOHA INPEBPAICHUS U
COXPaHEHHUsI BCEX U3BECTHBIX BUI0B YHEPTHH.

SouhkwdE



IINTAHUPYEMBIE PE3YJIbTATBI OCBOEHHUS ITPOT'PAMMBI 110 ®U3UKE HA YPOBHE
OCHOBHOI'O OBHIEI'O OBPA30OBAHUA

N3ydyenue (Qu3NKM Ha YpPOBHE OCHOBHOTO OOLIEro 0oOpa3oBaHMS HANPABICHO HA JOCTHXKCHUE

JIMYHOCTHBIX, MCTAITPECAMETHBIX U IIPEAMETHBIX O6pa3OBaTeJ'IBHBIX PE3YJIbTATOB.

B pesynbrare nszyueHus (U3MKM Ha ypOBHE OCHOBHOIO OOIIEro o0pa3oBaHUs y 00y4aroLIerocs

OyayT chOpMHUPOBAHBI CIEAYIOLIUE JINYHOCTHBIE PE3YIbTAaThl B YACTHU:

1) naTpHOTHYECKOr0 BOCIIUTAHUS:

- IPOSIBJICHNE MHTEPECA K HICTOPUHU U COBPEMEHHOMY COCTOSIHUIO POCCUHCKOM (PU3NYECKON HAYKH;

- IEHHOCTHOE OTHOIIEHUE K IOCTUKECHUSAM POCCUNHCKUX YUEHBIX-(PU3HKOB;

2) rpaIaHCKOI0 1 1yXOBHO-HPABCTBEHHOI0 BOCIIUTAHUS:

- TOTOBHOCTH K aKTUBHOMY YYaCTHIO B O0CY)KJICHHH OOLIECTBEHHO 3HAUYMMBIX M 3THYECKUX MPOOIIEM,
CBSI3aHHBIX C MPAKTUYECKUM IPUMEHEHNUEM JIOCTHKECHUN (PU3UKH;

- OCO3HaHME BAKHOCTH MOPAJIbHO-ITUYECKHUX IIPUHLUIIOB B I€ATEIBHOCTH YYEHOIO;

3) 3cTeTH4eCKOro BOCHMTAHMSA:

- BOCHPHUSATHE ICTETHUECKUX KayecTB (PU3MUECKON HAyKH: €€ TapMOHUYHOTO TIOCTPOCHUS, CTPOTOCTH,
TOYHOCTH, JAKOHUYHOCTH;

4) HEeHHOCTH HAYYHOI'0 TO3HAHHUA:

- OCO3HaHHUE IEHHOCTH (U3MYECKON HAyKHM KaK MOIIHOI'O MHCTPYMEHTA MO3HAaHWUs MHUpPA, OCHOBBI
Pa3BUTHS TEXHOJIOTMH, BaKHEHMILIEH COCTABISAIOIEN KYJIbTYpHI;

- pa3BUTHE HAYYHOH JII0003HATENILHOCTH, MHTEPECA K UCCIIE0BATENILCKOM NesTEITLHOCTH;

5) popmupoBaHus KyJbTYpPbI 310POBbSI H IMOLMOHAJIBHOIO 0JIATONOTYYHS:

- OCO3HaHUE ILIEHHOCTH Oe30macHOro obOpa3a >KU3HH B COBPEMEHHOM TEXHOJIOTMYECKOM MHMpE,
BaXHOCTH MpaBUJ O€30MacCHOr0 MOBEJCHMS Ha TPAHCIOpPTE, Ha JIOporax, C JJIEKTPUUYECKUM U
TEIJIOBBIM 000PY/I0BAaHUEM B JIOMAIIIHUX YCIOBHUSX;

- ¢(hOpMUPOBAHHOCTH HaBbIKa pe(IIeKCUH, IPU3HAHNE CBOETO MpaBa Ha OIIMOKY U TaKOI'o )K€ IpaBa y
JIPYroro 4eaoBeKa;

6) TpyaoBOro BocnuTaHUS:

- AaKTUBHOE Y4YacTH€ B pEIIEHWM MpPaKTUYECKHX 3anad (B paMKax CceMbH, O0Opa30BaTEIbHOMN
OpraHM3aliM, ropoJa, Kpas) TEXHOJIOTUYECKON U COLMaIbHOW HANpPaBIEHHOCTH, TPEOYIOUIUNX B TOM
qucie U GU3NYEeCKUX 3HaHUMH;

- UHTEpEeC K MPAKTUYECKOMY M3y4eHUIO Ipodeccuil, CBI3aHHBIX C PU3UKOMH;

7) 3K0JIOTrMY€eCKOT0 BOCIIMTAHMS:

- OpUEHTAIUs Ha NMpPUMEHEHHe (PU3NYECKUX 3HAHMUU JUIs pelleHHs 3a7ad B 00JaCTH OKpYyKaroulen
Cpelbl, IUTAHUPOBAHMSI IOCTYIIKOB M OLIEHKH UX BO3MOYKHBIX MOCJIEICTBUMN AJI OKPYKAIOIIEN CPE/Ibl;
- OCO3HaHHeE INI00ATLHOTO XapaKTepa IKOJIOTUYECKUX NMPOOJIeM U IyTel UX pelieHus;

8) ajanTannu K N3MEHAIOIUMCH YCJIOBHAM COLMAILHON U IPUPOIHOI Cpeabl:

- MOTPEOHOCTh BO B3aUMOJICHCTBUU TPHU BHIOJHEHUH HCCIEIOBAHUM U TMPOEKTOB (U3NYECKOM
HaIpaBJIEHHOCTH, OTKPBITOCTH OIBITY M 3HAHUSAM JIPYTHX;

- IOBBILLIEHUE YPOBHS CBOEH KOMIIETEHTHOCTH Ye€PE3 MPAKTUUECKYIO NEATEIBHOCTD;

- TOTpPeOHOCTh B (POPMHUPOBAHUHU HOBBIX 3HAHHH, B TOM yHcie (HOpPMYyTUpOBaTH HJAEH, MOHATHS,
TUNOTE3bI O (PU3UUYECKUX 00BEKTaX U SIBICHUSX;

- OCO3HaHME JePUINUTOB COOCTBEHHBIX 3HAHUI U KOMIIETEHTHOCTEH B 007acTH (QU3UKY;

- IUVTAHUPOBAHHUE CBOETO PA3BUTHA B IPUOOPETEHUH HOBBIX (PU3NYECKUX 3HAHUM;

- CTpeMJICHHE aHAJIM3UPOBATh U BBIABIATH B3aUMOCBS3H MPHUPOJBI, OOIIECTBA U SKOHOMHUKH, B TOM
YHCIIe ¢ UCTIOJIb30BaHNEeM (PM3NYECKUX 3HAHUM;

- OIIGHKAa CBOMX JEHCTBMM € Y4ETOM BIHUSHMS Ha OKPYXAIOILYIO CPEely, BO3MOMKHBIX I100aIbHBIX
MTOCJICACTBUM.

METAINIPEAMETHBIE PE3YJIbTATBI



B pesynbpTaTe ocBOeHHS TporpamMmbl 1Mo ()U3WKE Ha YPOBHE OCHOBHOTO OOIIEro oOpa3oBaHUS Y
oOyugatomerocst OyayT chopmupoBaHbl MeTanpeIMeTHbIe Pe3yJbTaThl, BKIIOYAOIINE TT03HABATECIbLHBIC
YHUBEpCAJbHbIE YYeOHbIE JCHCTBUS, KOMMYHUKATHBHBIC YHHBEpCAJIbHBIC YYCOHBIC JCHCTBUS,
perynasTUBHBIC YHHUBEpPCAIbHbIC yueOHbIE ACHCTBUSI.

ITo3HaBaTeabHBIE YHUBEpPCAJbHBIC y‘leﬁHBle JeHCTBUA

Ba3oBble jJoruuyeckue geiicTBUA:

BBISIBIISITh M XapaKTEPU30BaTh CYIIECTBEHHBIC IIPU3HAKNA OOBEKTOB (SIBJICHHIA);

yCTaHABJIMBATh CYIIECTBCHHBIM NpPU3HAK KiacCU(UKAIMU, OCHOBAHMS JUIsi OOOOIICHHS U
CpaBHEHHSI,

BBISIBJISITH  3aKOHOMEPHOCTH W TIPOTHBOPEYHS] B paccMaTpuBaeMbIX (akTax, JaHHBIX U
HAOIIOICHUSAX, OTHOCSAIINXCS K (DU3HUUCCKHUM SIBIICHUSIM;

BBISIBIISITh TIPUYUHHO-CIICJCTBEHHBIC CBSI3U TPU M3yYCHUU (QU3NYECCKHUX SIBJICHUH M TPOIECCOB,
JeNaTh BBIBOJIBI C HWCIOJB30BAHWUEM JICAYKTUBHBIX M HWHAYKTUBHBIX YMO3AKJIFOUCHHH,
BBIJIBUTATh THIIOTE3bI O B3aUMOCBSI3IX (PU3UUYSCKUX BEINYVH,

CaMOCTOSITENIbHO BBIOMpaTh CHOCOO peleHus y4dyeOHOW Qu3uveckol 3aaayu (CpaBHEHUE
HECKOJIbKUX BapUAHTOB PEUICHHUs, BEIOOP HamOoiee MOIXOISIIETO ¢ y4ETOM CaMOCTOSATEIILHO
BBIJICTICHHBIX KPUTEPHUER).

Ba3oBrble HcciienoBareiLbcKHue AeiCTBUA.

MCII0JIb30BaTh BOMPOCH! KaK UCCIIEI0BATEIbCKUII HHCTPYMEHT MO3HAHMUS;

IPOBOJIUTH IO CAaMOCTOSATEIBHO COCTABJIECHHOMY IUIaHY OIIBIT, HECIIOKHBIA (U3HUECcKuil
9KCHEPUMEHT, HEOOJIbIIOE UCCIIe0BaHUE (PU3HMUECKOTO SBICHHUS;

OLICHMBAaThb HAa MPUMEHMMOCTh M JOCTOBEPHOCTb HH(OPMALMIO, MOIYYEHHYI0O B XOJ€
VCCJIEIOBAHMS WM DKCIIEPUMEHTA;

CaMOCTOSITENIbHO (OpMyNIHpoBaTh OOOOIIEHMS W BBIBOJBI IO pe3yJbTaTaM IPOBEAEHHOTO
HaOJII0IeHNUs, OIIbITA, UCCIICOBAHMS;

IPOrHO3MPOBATh BO3MOXKHOE JallbHEHIEee pa3BUTHE (PU3NYECKUX IIPOIECCOB, a TaKXkKe
BBIIBUTaTh MPEINOI0KEHUS 00 UX Pa3BUTUHU B HOBBIX YCIOBHUSX U KOHTEKCTAaX.

Pabora ¢ nnopmanmeii:

IPUMEHSTh PAa3IMYHbIE METO/bI, HHCTPYMEHTBI M 3alIpOCHI MIPH MOKCKE U 0TOOpe nHpopManun
WIM JAaHHBIX C YYETOM MpPEATIOKEHHOM yueOHOM pu3ndeckoi 3a1auu;

aHaJTM3UPOBaTh, CUCTEMATU3UPOBAaTh U MHTEPIPETUPOBATH MH(POPMALIUIO Pa3IUYHBIX BHJIOB U
(bopM npecTaBIeHUS;

CaMOCTOSITENIbHO ~ BbIOMpaTh ONTHMalbHYIO (QopMy TMpeAcTaBieHUus UHGOpMaLUU U
WITIOCTPUPOBATH PelIaeMble 3a/laul HECIOKHBIMH CXE€MaMH, JuarpaMMaMu, HHOH rpaduKoi u
WX KOMOMHAIUSIMH.

KoMMyHuKaTHBHBIC yHHBepcaibHbIe y4eOHbIe JeHCTBUA:

B X0JIe OOCYXJIEHHUs y4eOHOTO Marepuaia, pe3yiabTaTOB JIaOOpaTOPHBIX PabOT M TPOEKTOB
3aJ]aBaTh BOIIPOCHI IO CYIIECTBY OOCYKIaeMOW TeMbI M BBICKAa3bIBATh WJICH, HAICJICHHBIC Ha
peleHre 3a7aud U MoiepKaHne OJIaroKenaTeIbHOCTH OOIICHHUS;

COITOCTABJISITh CBOM CYXICHHS C CYXICHHSAMH JPYTUX YYaCTHUKOB JHAIOTa, OOHApPYKHWBATh
pa3JIM4MEe U CXOJICTBO MO3UILINIA;

BBIPaXXaTh CBOIO TOUKY 3PEHUS B YCTHBIX U MHUCbMEHHBIX TEKCTaX;

MyOMYHO TIPEACTaBIATh PE3YNbTAThl BHIMOTHEHHOTO (DU3MUECKOTO OMBbITa (IKCIEPUMEHTA,
UCCJIEI0BAHMS, IPOEKTA);

NOHMMATh M MCHOJb30BaTh MPEUMYIIECTBA KOMAHIHOM W HWHIMBUAYAIbHOW pabOTHl Mpu
PEIICHNH KOHKPETHON (PU3HIECKOM MPOOIEMBI;

MPUHUMATH 1€ COBMECTHOU JESITeThHOCTH, OPraHU30BBIBATH JEHCTBUS MO €€ MOCTHIKEHUIO:
pactpenensiaTb poi, o0CYXIaTh MPOIECChl M PE3yJbTaThl COBMECTHOW paboThI, 0000mIaTh
MHEHMS HECKOJBKUX JTIOACH;

BBIMIOJHATh CBOIO 4acTh pPalOTHI, JOCTHras KayeCTBEHHOIO pe3ysibTaTa II0 CBOEMY
HAIPAaBJICHUIO U KOOPAUHUPYS CBOU JCUCTBHUSA C APYTUMHU UJICHAMH KOMAaH/IbI;



OLICHMBAaTh KauyeCcTBO CBOEr0 BKJIaga B OOHIMI MPOAYKT IO KPHUTEPHUSM, CAMOCTOSITEIHHO
c(hOpMyJIMPOBAHHBIM YYACTHUKAMH B3aUMOJICHCTBUSI.

PeryasiTuBHbIe YHHBEpPCcAJbHbIE YUeOHbIE 1eliCTBHUS

Camoopranuszanmsi:

BBISABIISIT MPOOJIEMBI B JKU3HEHHBIX M Y4YEOHBIX CHUTYyalUsX, TPEeOYIOIUX ISl PpEIICHHS
bu3nUecKux 3HAHUMH;

OPHEHTHPOBATHCSA B PA3NIMYHBIX IMOIXO0/aX HPUHATUS PEIICHWH (MHIUBHUIyalbHOE, ITPUHATHE
pelIeHus B TpyIIe, IPUHATHE PEIICHUH TPYIIOoii);

CaMOCTOSITENIFHO ~ COCTABISTh ~QJITOPUTM  pEIIeHHS (U3MUECKOW 3aJaud WM IUIaHa
UCCIEOBAaHUA C y4ETOM MMEIOIIUXCS PECypcOB M COOCTBEHHBIX BO3MOXKHOCTEH,
apryMEHTHPOBATh IIpe/ylaracMble BapUAHThI PEIICHHIA;

JieNaTh BEIOOp M OpaTh OTBETCTBEHHOCTH 32 PEIICHUE.

CﬁMOKOHTpOJIb, 3MOLMOHAJbHBLIA HHTEJJIEKT:

JlaBaTh aIeKBaTHYIO OLICHKY CUTYallUy U MpeasaraTh IU1aH €€ H3MEeHEeHMs,;

OOBSACHATH NPUUMHBI JOCTHKEHUS (HEIOCTUIKEHUS) PE3yNIbTaTOB ACSTEIbHOCTH, 1aBaTh OLICHKY
IPUOOPETEHHOMY OIIBITY;

BHOCUTh KOPPEKTHBBI B JEATENBHOCTh (B TOM 4YHCIE B XOJ BBIIOJHEHUS (PU3HUECKOTO
UCCIICIOBAaHMsI WM IIPOEKTa) HAa OCHOBE HOBBIX OOCTOSATENIBCTB, M3MEHUBLIMXCS CHUTYyalui,
YCTaHOBJIEHHBIX OIIMOOK, BOSHUKIINX TPYAHOCTEH;

OLIEHUBATh COOTBETCTBUE PE3YJIbTaTa LIEJIU U YCIOBUIM;

CTaBUTh ce0sl HA MECTO JPYroro 4ejaoBeKa B XOJE CIOpa MM AUCKYCCHM Ha HAy4yHYIO TEMY,
IOHUMAaTh MOTHBBI, HAMEPEHUS U JIOTUKY JPYyroro;

IpU3HaBaTh CBOE MPABO Ha OLIMOKY MpHU pelieHnH GU3NYECKUX 3a]a4 WIN B YTBEPXKICHUAX Ha
Hay4yHbIE€ TEMBI U TAKOE € MPaBO JIPYroro.

INPEJAMETHBIE PE3YJIBTATHI

K koH1y oOy4yenust B 7 kJjacce IpeIMETHbIE pe3yIbTaThl Ha 0a30BOM YpPOBHE JIOJIKHBI OTpa)arTb
c(OPMHPOBAHHOCTh y O0YHAIOIUXCS YMEHUI:

WCIIOJIb30BaTh TOHATHS: (DU3NYECKUE M XUMHUYECKHE SIBICHUS, HAOIIOJEHUE, SKCICPUMEHT,
MOJIeJIb, THIOTE3a, CAWHUIIBI (PU3MUYECKUX BEITWYMH, aTOM, MOJIEKYJa, arperaTHbIe COCTOSHUS
BelecTBa (TBEPJOE, JKHUIKOE, Ta3000pa3HOE), MEXaHWYECKOe MABM)KEHHE (PaBHOMEPHOE,
HEpaBHOMEPHOE, MPSAMOJUHEHHOE), TPAaeKTOpHUs, PaBHOJCHCTBYIOMAs Ccwia, nedopmarus
(ynpyrasi, IiacTu4ecKkas), HeBECOMOCTb, COOOIIAIONINECS] COCYIBI;

paznuyaTh sBiIeHUS (Iuddy3us, TEMIOoBOE€ MBMKCHHE YaCTHI[ BEIIECTBA, PaBHOMEPHOE
JBUKEHHUE, HEPABHOMEPHOE JIBM)KCHHUE, MHEPIUs, B3aUMOJCHCTBUE TEJ, PABHOBECUE TBEPJIBIX
TeJ C 3aKPEIUIEHHON OCBIO BpaIlleHUs, TIepeaada JaBlIeHUs TBEPABIMU TEJIaMH, KHIKOCTSIMU U
razamu, atMocepHoe IaBJICHUE, MJIABAaHUE TN, MPEBPAIICHUS MEXaHMYECKOH JHEPruu) Mo
OTMMCAHUI0 WX XapaKTePHBIX CBOWCTB W HA OCHOBE OIBITOB, JIEMOHCTPUPYIONINX JTaHHOE
buznyecKoe SBICHUE;

pacro3HaBaTh MPOSBICHUE HM3YUYCHHBIX (PU3NUYECKUX SBJICHUN B OKPYXKAIOIMIEM MHUpPE, B TOM
yucie (U3NYECKUe SBIICHUSI B TIPUPOJIE: MPUMEPHI JIBIKCHHS C PA3IMYHBIMUA CKOPOCTSIMU B
JKUBOW M HEXKHMBOW MPHUPOAE, NEHCTBUE CHUJIBI TPEHHS B MPUPOJEC U TEXHUKE, BIUSIHHE
aTMoc(epHOro aBieHUs Ha KUBOM OpraHu3M, IUIaBaHHE pbIO, pplyard B TeJe YeJoBeKa, MpH
TOM TIEPEBOAMUTH MPAKTHUECKYIO 3aJady B Yy4eOHYIO, BBIICNATH CYIIECTBEHHBIC CBOWCTBA
(mpu3HakK) GU3NIECKUX SBICHUH;

OMKCHIBATh H3YYCHHBIC CBONCTBA Tel M (DU3MYECKHE SBJICHUS, WCIONB3Ys (U3HUECKUE
BEIMYMHBI (Macca, 00BEM, MIIOTHOCTh BEIIECTBA, BPEMs, IyTh, CKOPOCTh, CPEIHSS CKOPOCTD,
CWJIa yIIPYroCTH, CUJIA TSDKECTH, BEC Tella, cujla TPeHHUs, JaBieHue (TBEPAOro Telna, KUIAKOCTH,
ra3a), BBITAJIKMBAIOINIAs CUJIa, MEXaHUYecKas padoTa, MOIIHOCTh, TUIEYO CHUJIbI, MOMEHT CHIIBI,
KOA((UIIMEHT IMOJIE3HOTO JEUCTBUS MEXaHHW3MOB, KHHETHYECKasl W MOTEHIMaJIbHAsl SHEPTus),



IpU ONHUCAHUU TMPABUWIBHO TPAaKTOBAaTh (U3WYECKUN CMBICI HCIOJIIb3YEMbIX BEJIIMYMH, HX
0003HauCHHSI U €MHULBI (PU3HMUECKUX BEIHYUH, HAXOAUTH (OPMYJIbI, CBA3BIBAIONINE JTaHHYIO
bu3NYeCKyI0 BEIMYMHY C IPYTUMH BETUYMHAMHU, CTPOUTH IPaUKH U3yUEHHBIX 3aBUCUMOCTEN
(U3HYECKUX BEIIUYMH;

XapaKTepu30BaTh CBOMCTBA TeJ, (PU3WYECKUE SIBICHUS U MPOIECCHI, HCIOJB3YS IpaBUiia
CJIOKEHUs CHJI (BJIOJIb OJTHOM MpsiMOid), 3aKoH I'yka, 3akoH Ilackans, 3akoH Apxumena, mpaBujIo
paBHOBecHsI ppryara (0J10Ka), «30JI0TOE MPABHIIO» MEXAaHUKH, 3aKOH COXPAaHEHHUS MEXaHHMYECKOU
SHEpruu, NOpU OBTOM JaBaThb CIOBECHYIO (OPMYJIHMPOBKY 3aKOHA U 3alHChIBaTh €ro
MaTeMaTHYECKOE BbIPAKECHUE;

OOBSACHATh (PU3MYECKUE SBIICHUS, MPOILIECCHl U CBOMCTBA TEJl, B TOM YHCJIE U B KOHTEKCTE
CUTyalluil MPAKTUKOOPUEHTUPOBAHHOTO XapaKTepa: BBIABIATH IPUUYMHHO-CIICACTBEHHbBIE CBS3H,
CTpOUTh OOBSICHEHHE W3 1—2 JIOTMYECKMX MIaroB ¢ OMOpodl Ha 1—2 M3Yy4YEeHHBIX CBOWCTBA
buznyecKux SIBICHUN, PU3NYECKUX 3aKOHA WM 3aKOHOMEPHOCTH;

pematb pacy€THble 3aqaud B 1—2 AEWCTBUS, MCHOJB3YS 3aKOHBI U (POPMYIIBI, CBSI3bIBAIOIINE
¢u3nyecKkue BEIMYMHBI: HA OCHOBE aHAlM3a YCJIOBUS 3aJlayM 3alMChIBaTh KPAaTKOE YCIOBUE,
MOJCTaBIATh (U3MYECKUE BEIMYMHBI B (OPMYNIBI U MPOBOAWTH Pacu€Thl, HAXOJIUTH
CIpaBOYHBIC JaHHBIC, HEOOXOMUMBIC JUIsI pEIICHHs 3a/ad, OLECHUBATh PEATUCTUYHOCTD
MOJTy4eHHOU (PU3NUECKON BETMUUHBI,

pacro3HaBaTh MPOOJIEMBI, KOTOPbIE MOXHO PEHIUTh MPH MOMOIIM (U3NIECKUX METOJOB, B
ONMCAaHUH MCCIIEIOBAHUS BBIJICNIATH MPOBEPSIEMOE IMPEAIONIOKEHHE (THIIOTE3y), pa3indyaTrh |
UHTEPIPETUPOBATH MOJIYUYEHHBIN pe3yIbTaT, HAXOAUThH OMIMOKH B XOJI€ OMBITA, EaTh BHIBObI
10 €ro pe3yJbTaTam;

MPOBOAMUTH ONBITHI MO HAOMIOAEHUIO (DU3MUECKUX SBICHUM WM (PU3NYECKUX CBONCTB Tell:
dbopMynupoBaTh MpOBEpsSEMbIe MPEANOIOKEHUS, COOMPaTh YCTAHOBKY M3 MPEIIOKEHHOIO
000pyI0BaHUS, 3AIMCHIBATH X0/ ONBITa U (OPMYIUPOBATH BHIBOJIBI,

BBITIOJHATh MpSMbIE HM3MEPEHUS PACCTOSIHHS, BPEMEHHM, Macchl Tela, 00bEMa, CUJIBl H
TEMIIepaTypbl C UCIOIb30BAaHUEM aHAJIOTOBBIX U HHU(POBBIX MPUOOPOB, 3aHUCHIBATH TOKA3aHUS
pUOOPOB C YUETOM 3aJaHHOM aOCOMIOTHOM MOTPEIIHOCTH U3MEPEHUI;

OPOBOJIUTH HCCIENIOBAaHME 3aBUCHUMOCTH OJHOM (U3MYECKON BEIMYMHBI OT JApPYrod ¢
UCTIOJIB30BaHUEM TPSIMBIX U3MEPEHHH (3aBUCHMOCTH IYTH PAaBHOMEPHO ABIDKYIIETOCS Tella OT
BPEMEHHU JIBIDKEHUS Tella, CWJIbI TPEHHsI CKOJBXKEHUs OT Beca Tella, KauecTBa 00pabOTKH
MIOBEPXHOCTEH TeJ M HE3aBUCHUMOCTH CHJIBI TPEHHS OT IIOMIATN CONMPUKOCHOBEHHSI TEJN, CHIIBI
VIOPYTOCTH OT YAJIMHEHUS MPY>KUHBI, BHITAIKUBAIONIEH CHJIBI OT 00BbEMa MOTPYXKEHHONW YaCTH
TeJNa W OT IUIOTHOCTH JKUJAKOCTH, €€ HE3aBHCHMOCTH OT IUIOTHOCTH Tella, OT TIIYyOHWHBI, Ha
KOTOPYIO MOTPY)KEHO TEJO, YCIOBUHN IJIaBaHUs TeJ, YCIOBUH paBHOBECHUS pblyara M OJIOKOB),
y4acTBOBaTh B IUIAHWPOBAHUHM YYEOHOTO HCCIIEJIOBAHUS, COOMPATh YCTAHOBKY M BHINOJHATH
U3MEpEHUs, CIeAysl NpPEeJIOKEHHOMY IUIaHy, (UKCHUPOBaTh pEe3yJIbTaThl MOJYYEHHOM
3aBUCUMOCTH (DM3MYECKHX BEIMYMH B BHJE TPEUIOKEHHBIX TaONMHI M TpaduKOB, IeNaTh
BBIBOJIBI 110 pe3yJIbTaTaM UCCIIeI0BaHUS;

MIPOBOJIUTh KOCBEHHBIC M3MEPEHUsSI (PU3MYECKUX BEIHYUH (TUIOTHOCTH BEIIECTBA XHUIKOCTH U
TBEPAOrO TeNa, CUia TPEHMSI CKOJNbKEHHUS, JaBJIeHHE BO3[yXa, BbITAIKUBAIOUIas CuUia,
JecTByIOAs Ha MOTPYXEHHOE B JKUAKOCTh TeNo, KOI((UIMEHT NOJEe3HOro AeUCTBUS
MPOCTBIX MEXaHW3MOB), CIEAys TPEIOKEHHONW WHCTPYKIIMH: TIPU BBITOJHEHUH W3MEPEHUH
coOMpaTh SKCIIEPUMEHTAILHYIO YCTAHOBKY M BBIUUCIIATH 3HAUEHUE NCKOMOM BEJIMYMHBI,
coOiroaaTh MpaBuiia TEXHUKU 0€30MacHOCTH IIpU padoTe ¢ 1abopaTOPHBIM 000PYIOBAHUEM;
yKa3bIBaTh MPUHIUIBI JEHCTBUS MPUOOPOB M TEXHUYECKUX YCTPOWCTB: BECHI, TEPMOMETD,
JTUHAMOMETp, COOOIAIOIINECS COCYIbl, OapOMETp, pbluar, MOJABWKHBIN U HEMOJBUKHBIN OJIOK,
HaKJIOHHAS [IOCKOCTB;

XapaKTepu30BaTh MPUHIUIBl JEHCTBUS H3YyYEHHBIX MPUOOPOB U TEXHUYECKUX YCTPOMCTB ¢
omopod Ha HX oOnucaHus (B TOM 4YHWCiIe: NOAUIMIHHUKH, YCTPOWCTBO BOAOIPOBOA,
THJIPABINYECKUN TPEecc, MAaHOMETP, BBICOTOMEp, MOPLIHEBOM HACOC, apeoOMETp), HCIOJb3Ys
3HaHUS O CBOMCTBAax (PU3NUECKHX SBJICHUM U HEoOXoauMble (U3HUECKHE 3aKOHBI H
3aKOHOMEPHOCTH;



MPUBOAUTH MPUMEPHI (HAXOAUTh WH(MOPMAIUIO O TPUMEPax) MPAKTUYECKOTO HCITOIh30BaHUS
(bU3HYECKUX 3HAHUI B MTOBCEIHEBHOMN JKU3HU JIJIs1 0OeCTICUeHHsI 0€301TaCHOCTH MPU 00paIeHUN
¢ mpubopaMu M TEXHUYECKHUMH YCTPOWCTBAMH, COXPAHECHHS 370POBbS U COOIIOJCHHUS HOPM
9KOJIOTUYECKOTO MTOBEJICHUS B OKPYXKAIOIICH cpelie;

OCYIIECTBIISITh OTOOP UCTOYHMKOB WMH(poOpManuu B VHTEpHETE B COOTBETCTBHM C 3aJaHHBIM
MOWCKOBBIM 3alpOCOM, Ha OCHOBE HUMEIONIMXCS 3HAHMA WM MYTEM CPaBHEHUS Pa3IHMYHBIX
HMCTOYHHMKOB BBIJCIATh MH(MOPMAIUIO, KOTOpas SIBIACTCS MPOTUBOPEUYMBOM HIIM MOXKET OBITH
HEJIOCTOBEPHOM;

WCIIOJIB30BaTh TIPH  BBITIOJIHCHUM YYCOHBIX 3aJaHUN HAYYHO-TIOMYJSIPHYIO JIUTEPATYPy
(U3UYECKOTO COJACpIKAHUS, CIPABOYHBIC MaTepHalbl, pPeCypchl ceTu VIHTEepHeT, BIialeTh
npuéMaMi KOHCIICKTHPOBAHUS TEKCTa, MpeoOpa3oBaHusi WH(POPMAIMKM M3 OJHON 3HAKOBOU
CHUCTEMBI B JIPYTYIO;

co3maBaTh COOCTBEHHBIC KpaTKWE IMHCHMEHHBIC W YCTHBIE COOOIIEHUS HAa OCHOBE 2-3
HUCTOYHUKOB HHPOpMAIK (PU3UIECKOTO COACPKAHUS, B TOM YHCIE IMyOJUIHO JIeJaTh KpPaTKHUe
COOOIlleHUsI O pe3yibTaTax MPOEKTOB WM Y4YeOHBIX HCCIEAOBAaHUN, MPU ITOM TPaMOTHO
MCIIOJIb30BaTh U3YYCHHBIN MOHATUIHBIA anmapar Kypca (U3HKH, COMPOBOXK/IATh BHICTYIUICHUE
Mpe3CHTAlNEN;

IIPH BBIMIOJTHCHUH YICOHBIX TIPOSKTOB M MCCIICIOBAHUIN paclpeesiaTh 00sS3aHHOCTH B TPYIIIE B
COOTBETCTBUU C IIOCTABJICHHBIMU 3aJadyaMM, CJICAUTH 3a BBIIOJIHCHUEM IIJIaHA JIEHCTBHIA,
aJIecKBaTHO OIICHMBATh COOCTBEHHBIM BKJAJ B JCSITENBHOCTh TPYIIbI, BBICTPAUBATH
KOMMYHHKATHBHOE B3aMMOJICHCTBHE, YUUTHIBAsI MHCHHE OKPYKAIOIIHX.

K koH1y oOyueHus B 8 kJjiacce nmpeMeTHbIe pe3yibTaThl Ha 0A30BOM YPOBHE JOJDKHBI OTpPaXKaTh
c(OpMUPOBAHHOCTH Y O0YUaIOLIUXCSl YMEHUI:

UCIIOJIb30BaTh MOHATHS: Macca U pa3Mepbl MOJIEKYJI, TEIJIOBOE JIBUKEHHUE aTOMOB U MOJIEKYJ,
arperaTHble COCTOSHUS BEILECTBA, KPUCTANIMYECKHE U aMOp(HbIe Tena, HaCHILEHHBIH U
HEHACBIIEHHbI Tap, BIAXXHOCTh BO3AYyXa, TEMIEpaTypa, BHYTPEHHSS HSHEpPrus, TEIJIOBOU
JIBUTATEIb, JJIEMEHTApHBIA JJIEKTPUUYECKUN 3apsif, DJIEKTPUYECKOE I0JI€, NPOBOJHUKH MU
JURJIEKTPUKHU, TIOCTOSIHHBIN 3JIEKTPUUYECKUI TOK, MAarHUTHOE I10JIE;

pa3nnyath sIBIEHUS (TEIJIOBOE pacUIMpeHHe U cxKaTue, Terionepeayda, TeIoBoe paBHOBECHE,
CMauMBaHME, KaIWUISPHbIE SBJICHUS, UCIIApEHHE, KOHJIEHCAIHs, TUIaBJIEHNE, KpUCTAITU3alus
(oTBepAeBaHUE), KUIIEHHME, Terulonepeaaya (TEIIONPOBOJIHOCTh, KOHBEKIUS, W3IydeHUE),
AJIEKTpU3alldg TeJl, B3aUMOJEMCTBHE 3apsiioB, AEMCTBHS 3JIEKTPUUYECKOTO TOKA, KOPOTKOE
3aMbIKaHHE, B3aMMOJECHCTBIE MArHUTOB, NEHCTBUE MArHUTHOIO IOJS HAa MPOBOJHUK C TOKOM,
AIIEKTPOMAarHuTHasi MHAYKIIKS) [0 ONMUCAHUIO UX XapaKTEPHBIX CBOICTB M Ha OCHOBE OIIBITOB,
JIEMOHCTPHUPYIOIIUX JaHHOE (PU3UYECKOe SIBICHUE;

pacro3HaBaTh NPOSBICHHE W3YYEHHBIX (U3NYECKUX SIBICHUM B OKpYKalOIIEM MHpE, B TOM
ymciie (pU3ndecKue siBICHUS B IPUPOE: OBEPXHOCTHOE HATSHKEHNUE U KalMUJUISIPHBIE SIBJICHUS B
pUpoJie, KpUCTAIUIBI B ipupoae, usnyuenne ConHIla, 3aMep3aHue BOJOEMOB, MOpCKUE OpH3HI,
o0pa3oBaHHE pOCHI, TyMaHa, WHes, CHera, »JJEKTpUYECKHEe SBICHHS B aTMocdepe,
AJIEKTPUYECTBO JKUBBIX OpPraHM3MOB, MAarHUTHOE TMoye 3eMiH, Jpeld MOoJICoB, pOJb
MarHUTHOTO TOJIA JUIsl JKU3HM Ha 3emjie, NOJSpHOE CHUSHUE, NpU OSTOM TMEepPEeBOAUTH
NPaKTUYEeCKyl0 3aJady B Yy4eOHYI0, BBIICNATh CYIIECTBEHHbIE CBOMCTBa (MIPU3HAKH)
(bu3NYECKUX SIBICHUN;

ONKCBHIBATh H3YYEHHBbIE CBOWCTBA TeNl M (PU3MUECKUE SBJICHUS, HUCHONb3YysA (u3nueckue
BEJIMYMHBI (TEMIIEpAaTypa, BHYTPEHHS SHEPTUS, KOJINYECTBO TEIUIOTHI, yAEIbHAs TEMIIOEMKOCTh
BEIIIECTBA, yJEJIbHAs TEIUIOTAa IUIABJIEHUS, yJeNbHas TeIUIoTa HapooOpa3oBaHMs, YAEIbHAs
TEIJIOTa CTOpaHHUs TOIUIMBA, KOX(PQHUIMEHT IMOJE3HOro0 MACWCTBUS TEIUIOBOW MAIlUHBI,
OTHOCHUTENIbHAS BIIQXKHOCTb BO3[yXa, D3JEKTPUYECKUH 3apsl, CHJa TOKAa, 3JIEKTPUYECKOE
HanpsDKeHUE, CONPOTHUBJICHHE IMPOBOJHUKA, YAEIbHOE CONpPOTHBIIEHHE BEIECTBa, paboTa H
MOIIHOCTb 2JEKTPUYECKOT0 TOKA), IPU OMHUCAHUM MPABHIBHO TPAKTOBaTh (PU3NUYECKUHA CMBICI
UCTIOJIb3YEMbIX BETMYMH, 0003HAYCHUS U €AMHUIBI (PU3NYECKUX BEJIWYHH, HAXOAUTH (POPMYIIBI,
CBSI3bIBAIOIME JAHHYIO (DU3MUYECKYIO BEIMYMHY C JPYTMMH BEIMYMHAMM, CTPOUTH I'papuKu
U3YyYEHHBIX 3aBUCUMOCTEH (PU3UYECKUX BEINUMH;



XapakTepu3oBaTh CBOWCTBA TeJl, (PU3MYECKHE SIBICHUS U IPOLECCHI, HMCIOJIb3Yysl OCHOBHBIE
NOJIOKEHHUS ~ MOJIEKYJISIPHO-KMHETHMYECKOW  TEOpUM  CTPOCHUS  BELIECTBA,  MPUHLUI
CYNEPHO3UIMH MOJIEH (Ha KaYECTBEHHOM YpPOBHE), 3aKOH COXpaHEHMs 3apsna, 3akoH Oma ams
yyacTka uenu, 3akoH JDxoyns—JIeHna, 3aKOH COXpaHEHHs DSHEpruM, IMpH 3TOM JaBaTh
CJIOBECHYIO ()OPMYJIMPOBKY 3aKOHA U 3aIMCHIBATH €r0 MaTEMATUYECKOE BHIPAKCHHE;

OOBSCHATh (PU3MUECKHE MPOLIECChl U CBOICTBA T€Jl, B TOM YHUCIE U B KOHTEKCTE CHUTyalUi
IPAaKTHUKOOPHUEHTUPOBAHHOIO XapaKTepa: BBIABIATh INPUYMHHOCIEICTBEHHBIE CBSA3H, CTPOUTH
o0bsicHeHHe M3 1—2 JIOTMYECKUX IIaroB C OMOpoi Ha 1—2 M3yYeHHBIX CBOMCTBA (PU3NYECKHUX
SBJICHUH, (PU3NUECKUX 3aKOHOB MJIM 3aKOHOMEPHOCTEH;

pemiath pacy€THbIe 3aqaud B 2—3 AEWUCTBUS, MCHOJB3YS 3aKOHBI U (POPMYIIBI, CBSI3bIBAIOIINE
¢u3nveckre BEIMYMHBI: HA OCHOBE aHAIM3a YCIOBHS 3a/laud 3alMCBhIBaTh KPATKOE YCIIOBHE,
BBISBJIATH HENOCTATOK JAHHBIX JJI pELIeHMs 3aladyd, BbIOMpATh 3aKOHbl M (OPMYJIBI,
HEOOXoAuMBIE ISl €€ pelieHus, MPOBOIUTH PacyéTbl W CPaBHUBATh MOJYYEHHOE 3HAUYECHUE
(Gu3M4ecKoil BEITMUNHBI C U3BECTHBIMU JIaHHBIMU;

pacro3HaBaTh MPOOJIEMBI, KOTOPBIE MOXKHO PELINTH IPH IMOMOMIM (PU3HMUYECKUX METOOB,
UCTIONB3Ysl ONMHUCAHWE WCCIICIOBAHUS, BBIACIATH IMPOBEPIEMOE NPEANONIOKEHUE, OLICHUBATH
IPaBUIBHOCTD MOPsKA IPOBEICHUS UCCIIEI0BaHMs, A€IaTh BEIBObI;

NPOBOJIUTH OMNBITHI 1O HAONIOACHUIO (DU3WYECKUX SIBICHUNH WM (PU3MUYECKHX CBOMCTB Tel
(KanmWJUTApHBIE SBJICHUS, 3aBUCHMOCTH JIABJICHUS BO3AyXa OT €ro o0bEMa, TemIeparyphl,
CKOpOCTH IIpollecca OCTBIBAaHMsI M HarpeBaHus IpPU HU3IYYEHUH OT I[BeTa H3ITydaromei
(TTOTIOIIAOIEH) TTOBEPXHOCTH, CKOPOCTh HCIAPEHHS BOJBI OT TEMIIEPATYphl >KUIKOCTH H
IIOINAAN €€ IMOBEPXHOCTH, SJIEKTPU3aLUs Tel U B3aUMOJECWCTBUE 3JIEKTPUUECKUX 3apsiioB,
B3aUMO/JICHICTBHE TOCTOSIHHBIX MAarHMWTOB, BH3yallM3allMsl MAarHUTHBIX MOJEH TTOCTOSHHBIX
MarHuTOB, JACWCTBUS MAarHUTHOTO IOJs HAa MPOBOJHUK C TOKOM, CBOIMCTBA 3JIEKTPOMAarHmra,
CBOMCTBa  DJIEKTPOJBUraTeNis  IOCTOSIHHOIO  TOKa):  (opMmynupoBaTb  IpOBEpsieMble
NPENONI0KEHUs, cOOMpaTh YCTAaHOBKY W3 MPEUIOKEHHOTo 000pyIOBaHMS, ONHUCHIBATH XOJ
OTIBITa U JOPMYIIMPOBATH BHIBOJIBI,

BBINOJIHATh TPSMbIE U3MEPEHUs TeMIepaTypbl, OTHOCUTEIBLHOW BIA)KHOCTH BO3/1YXa, CHIIBI
TOKa, HANpsDKEHUS C MCIOJIb30BAaHUEM AaHaJOTOBBIX NPUOOPOB M JATYMKOB (PU3NYECKUX
BEJINYHH, CPAaBHUBATH PE3yIbTAThI U3MEPEHUH C yUETOM 3alaHHON aOCOOTHON MOTPEITHOCTH;
NPOBOJIUTH HCCIEIOBAaHME 3aBUCHUMOCTH OJHOM (M3MYECKON BEIMYUHBI OT JApPYrod ¢
UCTIOJIB30BAaHUEM TIPSIMBIX HM3MEpPEHHH (3aBHCUMOCTH COIPOTHBIICHUS TPOBOJHHKA OT €ro
JUIMHBI, TJIOLIA/IU TTOIIEPEYHOr0 CEeUEHHsI U YAEIbHOIO CONPOTHUBIICHUS BEIECTBA MPOBOJIHUKA,
CHJIBI TOKa, WAYIIETO Yepe3 MPOBOJHHUK, OT HAMpsDKEHHs HA TPOBOJHUKE, HCCIEIOBAHUE
[OCJIEI0BATEIbHOTO UM NapajlIeIbHOTO  COEAMHEHUH  NMPOBOJHUKOB):  IUIAHUPOBATh
UCCIIeIOBaHHEe, COOMPATh YCTAHOBKY H BBITIOJIHSITH U3MEPEHUS, CIIEAYS TPEIIOKEHHOMY TUIaHY,
(buKCUpoBaTh pe3yabTaThl MOJYYEHHONH 3aBUCUMOCTH B BHUJAE TaOIuIl M TpaduKOB, IenaTh
BBIBOJIBI 110 pe3yJIbTaTaM UCCIIeIOBAHHUS;

IPOBOJUTH KOCBEHHBIE M3MEpeHHsI (pru3nueckux BelW4HH (yJelbHas TeIUIOEMKOCTh BEIlecTBa,
COIIPOTHUBIIEHUE MPOBOJHUKA, pab0oTa M MOIIHOCTh 3JEKTPUYECKOTO TOKA): IUIAHUPOBAThH
U3MEpPEHUsi, COOMPATh IKCIIEPUMEHTAIFHYIO YCTAHOBKY, CIIEAYS NPEINIO)KEHHONH WHCTPYKIIAHU, U
BBIYUCIIATH 3HAUCHHE BETUYMHBI;

coOiroAaTh MpaBuiia TEXHUKU 0€30MacHOCTU IpU padoTe ¢ 1abopaTOPHBIM 000PYIOBAHUEM;
XapaKTepru30BaTh MPHHIUIBI JEHCTBHUS W3YUYEHHBIX MPHOOPOB M TEXHHYECKHX YCTPOWMCTB C
OMOpoil Ha WX omucaHus (B TOM YHCIIE: CHCTEMa OTOIUICHHS JOMOB, THTPOMETp, MapoBas
TypOUHa, aMIepMeTp, BOJBTMETP, CUETUMK SJICKTPUUYECKON SHEPruH, 3JIEKTPOOCBETUTEIbHBIC
MpUOOPKI, HArpeBaTeIbHBIE AJICKTPONPUOOPHI (MIPUMEPHI), AIEKTPUUECKUE MPETOXPAHUTEH,
AIIEKTPOMArHUT, JJIEKTPOABHUraTelb IOCTOSHHOTO TOKa), MCIONB3Ysl 3HAHUS O CBOMCTBax
(bu3HYeCKuX SBJICHUN U HEOOX0IMMbIe (U3UUYECKUE 3aKOHOMEPHOCTH;

pacrio3HaBaTh MPOCTHIE TEXHUYECKHE YCTPOWCTBA M HM3MEPHUTENbHbIE MPUOOPHI MO CXeMaM M
CXEMaTHYHBIM pHUCYHKaM (KHMJIKOCTHBIM TEepMOMETp, TEPMOC, IICHXPOMETp, TUTPOMETP,
JIBUTaTellb BHYTPEHHETO CrOPaHUs, JIEKTPOCKOII, PEOCTaT), COCTABIATh CXEMbI SJIEKTPUYECKUX
Henel ¢ Mocye0BaTeIbHbIM U MapauleIbHBIM COSIMHEHUEM 3JIEMEHTOB, Pa3finyasl yCIOBHBIC
0003HauEHMSI FTIEMEHTOB JIEKTPUYECKHX LIEeTIEH;



MPUBOAUTH MPUMEPHI (HAXOAUTh MH(POPMAIMIO O MPUMEPAX) MPAKTUYECKOTO HCIIOIh30BaHUS
(bU3UYECKUX 3HAHUI B TTOBCEAHEBHOM KU3HM ISl 00ecTieueHnsI O€30MacCHOCTH MPH 00paleHun
¢ mpubopaMy U TEXHUYECKHMH YCTPOHCTBAMHU, COXPAaHEHHs 3A0POBBS U COONIOJIECHHS HOPM
9KOJIOTUYECKOTO MTOBEJICHUS B OKPYXKAIOIICH cpelie;

OCYIIECTBIISATh TMOWCK HH(pOpMAIUK (HU3MUECKOTO cojaepkanus B VIHTepHETe, Ha OCHOBE
UMCHOLIIUXCA 3HaHPII>i nu HYTCM CpaBHeHI/ISI JOIIOJIHUTCIIbHBIX HCTOYHHKOB BBIACIIATH
nH(OpMaIrIo, KOTopas SBJSETCS MIPOTHBOPESUYNBOMN MIIH MOXKET OBITh HEJIOCTOBEPHOM;
UCTOJIb30BaTh MPU BBINIOJHEHUH Y4YEOHBIX 3aJaHUN HAyYHO-TIOMYJSIPHYIO JIHUTEpATypy
(U3HYECKOTO COJIEpKaHUs, CIPABOYHBICE MaTEpHalbl, pPecypchl ceTu VIHTepHeT, BIaaeTh
npuéMaMy KOHCIIEKTHPOBAaHUS TEKCTa, MpeoOpa3oBaHus MHPOpPMAlUM W3 OJHOW 3HAKOBOU
CHCTEMBI B APYT'YIO;

CO371aBaTh COOCTBEHHBIC MUChbMEHHBIE M KpaTKHUE YCTHBIC COOOIIeHUs, 0000mmas nHpopmaIuio
13 HECKOJIbKUX MCTOYHUKOB (DU3UYECKOTO COJICPKaHUS, B TOM YHUCIIE IMyOJIMYHO TPEICTABIATh
pe3y.]H)TaTI)I HpOCKTHOfI NN HCCHCI{OB&TCHLCKOﬁ JACATCIIbHOCTH, HpI/I 3TOM FpaMOTHO
MCIIOJIb30BaTh U3YYEHHBIN MOHATHIHBINA anmapaTr Kypca GU3HMKHU, COPOBOXK/IATh BHICTYILUICHHE
MPE3EHTALHUE;

IIPU BBITIOJIHEHUHU Y4EOHBIX MPOEKTOB U UCCIIEAOBAHMN (PU3MUECKUX MPOIECCOB pacHpeeiiaTh
00513aHHOCTH B TPYIIIE B COOTBETCTBUU C MOCTABICHHBIMU 3aJ]a4aMU, CIICUTH 32 BBIIOJIHEHUEM
IUTaHa JCHCTBUM M KOPPEKTHPOBATh €r0, aJcKBATHO OICHWBAaTh COOCTBEHHBIM BKJIAJ B
JNEeSTENIbHOCTh ~ TPYNIBI, BBICTpaBaTh KOMMYHHKAaTHBHOE B3aUMOJICHCTBUE, MPOSBIIAA
TOTOBHOCTB pa3perniaTh KOH(IUKTHI.

K koH1y o0ydeHus B 9 kJiacce mpeMeTHbIe pe3yibTaThl Ha 0A30BOM YpPOBHE JOJDKHBI OTPaXKaTh
c(OpMUPOBAHHOCTH Y O0YUaIOLIUXCSl YMEHUI:

HCITOJIH30BAaTh MOHATHS: CHCTEMa OTCUETa, MaTepHalIbHAsl TOYKA, TPACKTOPHS, OTHOCUTEIHLHOCTh
MEXaHUIECKOTO JIBHKCHUS, nedopmarus (ympyras, TJIaCTUYECKas), TpEHHUE,
IEHTPOCTPEMUTETLHOE YCKOPEHHE, HEBECOMOCTh M TEPEerpy3KH, IEHTP TIKECTH, aOCOIOTHO
TBEP/I0OE TEINO, LIEHTP TSHKECTH TBEPIOTO Teja, pABHOBECUE, MEXaHUYECKHE KOJeOaHUs U BOJHBI,
3BYK, HH(PA3BYK U YIBTPA3BYK, JIEKTPOMArHUTHBIE BOJIHBI, IIKala JIEKTPOMAarHUTHBIX BOJIH,
CBET, OMM30PYKOCTh M JIaTbHO30PKOCTh, CIIEKTPhI UCITyCKaHUS U TOTJIONICHU, anbda, 0eTa- u
raMmma-u3JIy4eHHsl, H30TOIIbI, SIFICPHAst SHEPTeTHKA;

pa3nuuath sABIEHUS (paBHOMEpPHOE U  HEpPaBHOMEpPHOE MPSAMOIUHEHHOE JBUKEHHE,
PaBHOYCKOPEHHOE TMPSMOJIMHEHHOE JBM)XCHHE, CBOOOJHOE TMaJIeHUE TeJ, PaBHOMEPHOE
JIBUKEHHE IO OKPY>KHOCTH, B3aMMOJCHCTBHE TeJ, PEaKTHUBHOE IBMKEHHE, KoyeOaTelbHOe
JBIDKCHHUE (3aTyXalolllie M BBIHYXJCHHBIE KOJIeOaHMs), PE30HAHC, BOJHOBOE JBUKECHHE,
OTPaKE€HUE 3BYKAa, NPSIMOJIIMHEMHOE pacHpoCTpaHEHUE, OTPaKEHUE W TMPEIOMIICHUE CBETa,
MOJITHOC BHYTPEHHEE OTpPaXEHHE CBETAa, Pa3lIOKEHHE Oeloro CBeTa B CHEKTP M CJIOKEHUE
CHEKTPAJbHBIX IIBETOB, AMCIEPCHs CBETA, €CTECTBEHHas pPaJuOaKTUBHOCTb, BO3HUKHOBEHHE
JUHEWYATOTO CIIEKTPAa HW3JIYUYCHHs) IO OMUCAHWUI0 WX XapaKTePHBIX CBOWCTB M Ha OCHOBE
OTIBITOB, IEMOHCTPHUPYIOMINX JAHHOE (PUINIECKOE SBIICHUE;

pacro3HaBaTh MPOSIBICHUE HM3YyYEHHBIX (DU3UYECKUX SIBICHHN B OKpYXKawllemM Mupe (B TOM
yucie (Gu3nyecKkue SIBICHUS B MPHUPOJE: MPUIUBBI U OTJIHMBHI, JBIKeHHE TuiaHeT COJIHEYHOMN
CHUCTEMBbI, PEAaKTHUBHOE JBM)KCHHE J>KUBBIX OpPraHU3MOB, BOCIPHUSATHE 3BYKOB >KMBOTHBIMU,
3eMJICTPSICEHHE, CEMCMHUYECKHE BOJIHBI, I[yHAMH, 3XO, I[BETAa TEJ, ONTUYECKHE SBJICHUS B
npupoje, OMONOTHYECKOe [EHCTBUE BUIUMOTO, YIbTPa(QUONETOBOTO U PEHTTEHOBCKOTO
W3JIy9CHHUI, ECTECTBEHHBIH paJMOAKTUBHBIA (POH, KOCMHUYECKHE JIy4YH, PaTdO0aKTHUBHOE
U3JIy4eHHE NPUPOJHBIX MHUHEPAJIOB, ACHCTBUE pPAJAMOAKTHUBHBIX HW3JIYYEHUH Ha OpraHu3M
YEJIOBEKa), TP 3TOM MEPEBOIUTH NMPAKTHYECKYIO 33a/1auy B yUeOHYIO, BBIICIISATh CYIIICCTBEHHBIE
CBOIiCcTBa (pU3HAKK) PU3NIECCKUX SBICHUI;

OTNHUCHIBATh M3YYCHHBIC CBOWCTBA Tel W (DU3WUYECKHUE SBICHUS, HCIOJB3ys (pu3nyeckue
BEJTMYMHBI (CPEAHSS 1 MTHOBEHHAs! CKOPOCTh TeJla TPU HEPAaBHOMEPHOM JIBUKEHUH, YCKOPEHHUE,
nepeMenieHle, MyTh, YIJIOBas CKOPOCTb, CUJa TPEHUsS, CHJIa YINPYTOCTH, CHJIA TSHKECTH,
YCKOpPEHHE CBOOOJTHOTO TaJCHUS, BEC Tela, UMITYJIbC Tela, UMITYJIbC CHJIbI, MEXaHWYECKas
paboTa U MOIIHOCTh, MOTEHIIMATBHAS DHEPIHs Tella, MOJHATOTO HaJ MOBEPXHOCTHIO 3EMIIH,
MOTCHITMAIbHAS DHEPTUs CKATOW TPYKWHBI, KHHETUYECKAss DHEPTrus, TMOJHAs MEXaHW4YeCKas



SHEprus, NepuoJ M 4acToTa KoJIeOaHMH, JUIMHA BOJHBI, IPOMKOCTh 3ByKa M BBICOTAa TOHA,
CKOpPOCTh CBETa, IOKa3aTeib IMPETOMIICHHUS Cpebl), NMPH ONHCAHUHM TNPABHIBHO TPAKTOBAThH
(Gu3n4ecKuil CMbICT UCIOIb3YEMBIX BEJIMYMH, 0003HAUEHUS U €MHUIBI (U3NYECKUX BEJIUYHUH,
HAXOAUTh (POPMYJIBI, CBSA3BIBAIOIINE JAHHYIO (PH3UYECKYIO BETMUMHY C IPYTHMHU BEIMYMHAMM,
CTPOUTH I'papUKH U3YYEHHBIX 3aBUCUMOCTEH (PU3HUECKUX BEIUYHH;

XapakTepu3oBaTh CBOMCTBAa TeJ, (PU3MUYECKHe SBJICHHUA M MPOLECCH], HCIHOJBb3YS 3aKOH
COXpaHEHUsI YHEPIMH, 3aKOH BCEMHUPHOIO TATOTEHUS, NIPUHLMII CYNEPIIO3ULIUN CHUJI, TPUHIIMII
oTHocuTenbHOoCcTH [amunes, 3akoHbl HbBIOTOHA, 3aKOH COXpaHEHUS HMIYJIbCA, 3aKOHBI
OTPaXEHUsI U IIPEJIIOMIIEHHS CBETa, 3aKOHbI COXPAHEHHUS 3apsiI0BOIO U MAacCOBOTO YHUCEIN MpHU
AJIEPHBIX pEaKUsIX, IPU 3TOM JaBaTh CIOBECHYIO (OPMYJIHMPOBKY 3aKOHA M 3aIIUCBIBATh €r0
MaTEMaTUYECKOE BbIPAKEHUE;

OOBSICHATh (PU3MUYECKHE MPOLIECCHl U CBOMCTBA TEl, B TOM 4YMCIE€ M B KOHTEKCTE CUTYalMi
IPAaKTUKOOPHUEHTUPOBAHHOI'O XapaKTepa: BBIABIIATh NPUYUHHO-CIEICTBEHHBIE CBS3H, CTPOUTH
00BsiCHEHHE M3 2—3 JIOTMYECKUX IIaroB C OMOpPOH Ha 2—3 M3yYCHHBIX CBOMCTBA (DPU3NYECKHUX
SBJICHUH, (PU3UUECKUX 3aKOHOB MJIM 3aKOHOMEPHOCTEH;

pemath pacu€THble 3a7a4u (OMUPAIOLIUECs HAa CUCTEMY U3 2—3 YpaBHEHMI), UCIIOJIb3YS 3aKOHBI
u (Qopmyibl, cBs3bIBarolIMe (U3MYECKHUE BEJIMYMHBI: Ha OCHOBE AaHAJIM3a YCJIOBUS 3a/ladyd
3allUCBIBaTh KPATKOE YCIOBUE, BBISBISATH HEAOCTAIOIIUE MM M30BITOYHbIE JaHHbIC, BHIOUPATh
3aKOHBI M (OpPMYJBI, HEOOXOAWMBIC JUIsI PEUICHHs, IPOBOAWUTH pacy€Tbl W OIICHUBATH
PEATMCTUYHOCTD MOJYYEHHOTO 3HaUCHUsI (PU3UUYECKON BEIMUHHBI,

pacno3HaBaTh IPOOJIEMbl, KOTOPHIE MOYKHO PELIUTh MPU MOMOIIM (PU3UUYECKHX METOJIOB,
UCIIOJIb3YSl OIMCAaHUE MCCIIEN0BaHUsS, BBIIEISTH IPOBEPSEMOE IPENAINOJIOKEHUE, OLIEHUBAThH
IPaBUIBHOCTh MOPSAIKA INPOBEACHHUSI HCCIEIOBAaHUS, JleaTh BBIBOABI, HWHTEPIPETUPOBATH
pe3yJIbTaThl HAOJIIOIEHNUH U OIBITOB;

IPOBOJUTH OMBITHl MO0 HAOMIOAEHUIO (DU3MYECKUX SBICHUH WM (PU3MUECKUX CBOICTB Ten
(u3ydyeHue BTOpOro 3akoHa HbIOTOHA, 3aKOHA COXpAaHEHMs PHEPIUH, 3aBUCUMOCThH IEpPHOAA
Kosie0aHUM MPYKUHHOTO MasTHUKA OT Macchl rpy3a U ®KECTKOCTU MPYKUHBI U HE3aBUCUMOCTD
OT aMIUIMTYIbl MalblX KojeOaHWH, NMpsSMOJIMHEHHOE paclpOCTpaHEHUE CBETa, pa3jioKeHUe
0enoro ceera B CIEKTp, M3YYEHHE CBOMCTB H300pa)k€HUS B IJIOCKOM 3€pKajle U CBOWCTB
n300pakeHusl mpeaMera B coOuparoleil JmH3e, HaOJIroJeHUE CIUIOIIHBIX M JIMHEHYaThIX
CIIEKTPOB H3JIYYCHHS): CaMOCTOSITEIbHO COOMpaTh YCTAHOBKY M3 W30BITOUHOrO Habopa
000pyI0BaHUs, OMCHIBATh XOJ] OIbITA U €r0 pe3yNbTaThl, (HOPMYIHUPOBATH BBIBOIDI;

IPOBOAMUTH MPU HEOOXOIMMOCTH CEpPHUIO NMPSMBIX U3MEpPEHUH, ONperesnss CpelHee 3HAueHUeE
u3MepsieMoi BeIM4MHbI ((POKyCHOE paccTosHUE coOMparolieil JTUH3bI), 000CHOBBIBATh BHIOOP
crioco0a u3MepeHus (M3MepUTeNLHOro Ipudopa);

MIPOBOAMTH HCCIEAOBAHNE 3aBUCUMOCTEN (PU3UUECKHX BEJIMYMH C HCIOJB30BAHHUEM IPSMBIX
U3MepeHuil (3aBUCUMOCTb IIYTH OT BPEMEHH IPU PaBHOYCKOPEHHOM JBIKEHHH 0€3 HaualbHOM
CKOPOCTH, TNepHuoja KojeOaHWN MaTeMaTH4ecKoro MasiTHUKAa OT JJIUHBI HUTH, 3aBUCHUMOCTH
yIj1a OTpaXXeHHs CBETa OT yrjla MaJIeHUs U yIJia MpeIOMIICHHs OT yIila MaJeHus): MJIaHUPOBaTh
HCCJIEIOBaHHE, CAMOCTOSTENILHO cOOMpaTh YCTaHOBKY, (DMKCHpPOBATh PE3ylbTAaThl MOJYyYEeHHON
3aBHUCUMOCTH (U3MYECKUX BEJIWYMH B BHJE Tabnaui M rpaduKoB, AenaTh BBIBOJBI 10
pe3yJibTaTaM HCCIIeI0BaHus;

MIPOBOAMTH KOCBEHHBIE U3MEPEHUSI PU3NYECKUX BETUUYHH (CpPeIHsAsS CKOPOCTh U YCKOPEHHUE Tela
IpU PaBHOYCKOPEHHOM JBH)KEHHH, YCKOPEHHE CBOOOTHOIO MaaeHMs, JKECTKOCTh IMPYKHUHBI,
KOA(p(UIMEHT TPEeHUsl CKOJbXEHMs, MeXaHHM4eckas paboTa W MOIIHOCThb, YacTOTa M MEPUOJ]
KOJICOAHUH MAaTeMaTW4eCKOro M MPYKMHHOTO MAasTHUKOB, ONTHYECKash Cuja COOHMparomien
JVH3BI, PAJAMOAKTHBHBIN (OH): IJIAHMPOBATH H3MEPEHUs, COOMPATh HKCIEPUMEHTAIBHYIO
YCTQHOBKY U BBINOJMHATh M3MEPEHHUS, CIEAys TNPEATIOKEHHON HHCTPYKIMH, BBIYUCIATH
3HAYEHUE BEJIMYMHBI M aHAIW3MPOBATH IIOJYYEHHBIE pE3yibTaThl € Y4ETOM 3aJaHHOM
MIOTPELIHOCTH U3MEPEHU;

co0JTII01aTh MpaBUJIa TEXHUKHA 0€30MTaCHOCTH MpU padboTe ¢ J1abopaTopHBIM 000PYAOBAHHUEM;
pasinyaTh OCHOBHBIE NPU3HAKUM H3YyYEHHBIX (U3MYECKMX MOJENeil: MarepuanbHas TOYKa,
abCoMIIOTHO TBEPJOE TENO, TOYEYHBI MCTOYHMK CBETa, JIyd, TOHKas JIMH3a, IUIaHETapHas
MOJIENIb aTOMa, HYKJIOHHAsl MOJIeNIb aTOMHOTO S171pa;



XapakTepu30BaTh MPUHLUIBI JECHCTBHS H3Y4EHHBIX NMPUOOPOB M TEXHUYECKHX YCTPOMCTB C
OMOpoil Ha MX omucaHus (B TOM YHUCIE: CIMJIOMETpP, JATYMKU TIOJ0XKEHUS, PAaCCTOSHUS U
YCKOPEHHUs, pakKeTa, 53XOJOT, OYKH, IEpHUCKON, (oToanmapar, ONTHUYECKHUE CBETOBOJBI,
CIEKTPOCKOI, JTO3UMETP, KaMmepa BuibcoHa), MCIONb3ysl 3HaHMS O CBOMCTBAX (U3UYECKUX
SBJICHUI U HEOOXOaMMbIe (PU3MYECKre 3aKOHOMEPHOCTH;

UCIOJIb30BaTh CXEMbl M CXEMAaTUYHbIE PHCYHKH M3YYEHHBIX TEXHUYECKUX YCTPOMWCTB,
U3MEPUTENIbHBIX NPUOOPOB M TEXHOJIOTMYECKHUX IIPOLIECCOB IPU PELIEHUH Yy4eOHO-
NPAaKTUYECKHUX 3aJ1a4, ONTUYECKUE CXEMBI JUISl TIOCTPOCHUS N300paKEHUI B IUIOCKOM 3epKaje u
cobuparoniei JIMH3e;

NPUBOAUTH MPUMEPHI (HAXOIUTh WHPOPMALMIO O MPUMEPax) MPAKTHUYECKOTO HCIOIb30BAHUS
¢u3nUecKrux 3HaHHWI B TOBCEAHEBHOM JKMU3HU JUIS oOecrieueHus: 6e30MacHOCTH pu 00pameHnn
¢ npubopaMy M TEXHHYECKHMHU YCTPOHCTBAMHU, COXPAaHEHMs 3740POBbs U COONIIOJIEHHS HOPM
HKOJIOTUYECKOr0 MOBEJIEHHS B OKPYKAIOLIEH CPELE;

OCYILECTBIIATh MOUCK MHPOpPMALUU (HU3UUECKOTO cozepkaHus B MIHTEepHEeTe, caMOCTOSATEIIBHO
bopMynupys HOUCKOBBIM 3alpoc, HaXOJUTh IYTH ONpEeAETeHUs JAOCTOBEPHOCTU MOTY4YEHHOU
MH(pOpMaLlK HAa OCHOBE UMEIOIIMXCS 3HAHUM U JIOMOJIHUTENbHBIX HCTOUHUKOB;

UCMOJIb30BaTh IPU BBIIOJIHEHUU Y4YEOHBIX 3aJaHM HAy4HO-IIOMYJSPHYIO JIMTEpATypy
(GU3UUECKOro CcojAep)KaHus, CIpaBOYHbIE MaTepuanbl, pecypchl ceTtd IHTepHeT, BiajeTh
npuéMaMyl KOHCIEKTHUPOBAHHUS TEKCTa, NpeoOpa3oBaHMsi MH(POpMalMUd HU3 OJHON 3HAKOBOMU
CHCTEMBI B IPYI'YIO;

co3laBaTb COOCTBEHHbIE IMHMCbMEHHBIE M YCTHBIE COOOIIEHUS Ha OCHOBE HMH(OpPMAIMHU U3
HECKOJIbKUX HMCTOYHUKOB (DU3MYECKOIO COAEp)KaHUs, MYOJIMYHO MPEICTaBIATh PE3yIbTAThI
IIPOEKTHOM WM HCCIIEN0BATENbCKON JIEATENbHOCTH, HPU 3TOM TIPaMOTHO HCIOJIb30BaTh
U3y4EHHbIN MOHATUIHBIN anmnapar u3y4aeMoro paszaesna (pU3NKU U CONPOBOXKIATh BBICTYIIICHHE
npe3eHTanuen ¢ yuéToM 0ocoOEHHOCTEH ayJUTOPUN CBEPCTHUKOB.



TEMATHUYECKOE IINTAHUPOBAHUE

7 KJIACC
KoaudecTBO yacoB
Ne JaekTpoHHbIe (HU(pPOBbHIE)
HaumeHnoBaHue pa3/esioB U TeM MPOrPpaMMBbl Kourpoabsnbie IIpakTuyeckue
n/n Bcero o0pa3oBaTe/ibHbIE PECYPChI
padoThI padoThI
Paznen 1. ®usnka u €€ posib B NO3HAHUHU OKPYKAKOIIEr0 MUPa
bu6mmoreka [IOK
11 Pu3uKa - HAyKa O NPHPOJC 2 https://m.eds00.ru/7f416194
bubmuoreka [JOK
1.2 QH3HIECKHE BeHIHHEL 2 1 https://m.edsoo0.ru/7f416194
. bu6mmorexka [IOK
1.3 EcrecTBeHHOHay4HBIH METO MTO3HAHUS 2 1 https://m.edsoo.ru/7f416194
Utoro no pazneny 6
Pa3znea 2. [lepBoHayasibHble CBeJIEHUS 0 CTPOEHUH BelleCTBA
bu6mmoreka [IOK
2.1 Crpoenme BemecTsa 1 https://m.edsoo0.ru/7f416194
2.2 JIBr>keHWe 1 B3aUMOJICCTBHE YaCTHI] BEIIECTBA 2 1 bubumorexa [IOK
' https://m.edsoo.ru/7f416194
bu6mmoreka [JOK
2.3 ArperaTHble COCTOSIHUS BEIIeCTBa 2 https://m.edsoo.ru/7f416194
Hroro no pazueny )
Paznen 3. /IBuskeHune U B3auMo/ieiicTBue Te
bu6mmoreka [IOK
31 MexaHeckoe JBIDKCHHE 3 https://m.edsoo.ru/7f416194
bu6nmoreka [JOK
3.2 Mrepuus, macea, mI0THOCTS 4 1 https://m.edsoo.ru/7f416194
bu6mmorexa [IOK
3.3 Crna. Brpt o 14 1 2 https://m.edsoo.ru/7f416194
Hroro mo pazneny 21
Pasnen 4. /laBiieHue TBEPABIX TeJl, dKUIAKOCTEH M ra3oB
41 [asnenue. llepenaya nasineHust TBEpABIMU TEJIAMU, 3 bubnuotexa [JOK
' JKUJIKOCTSIMH M Ta3aMH https://m.edsoo0.ru/7f416194
bu6mmorexa [IOK
4.2 Jasienue KuKocTH 5 https://m.edsoo.ru/7f416194
bubmuoreka [JOK
4.3 ATmoc(epHoe naieHne 6 https://m.edsoo.ru/7f416194



https://m.edsoo.ru/7f416194
https://m.edsoo.ru/7f416194
https://m.edsoo.ru/7f416194
https://m.edsoo.ru/7f416194
https://m.edsoo.ru/7f416194
https://m.edsoo.ru/7f416194
https://m.edsoo.ru/7f416194
https://m.edsoo.ru/7f416194
https://m.edsoo.ru/7f416194
https://m.edsoo.ru/7f416194
https://m.edsoo.ru/7f416194
https://m.edsoo.ru/7f416194

4.4 JlelicTBue ®UIKOCTH U Ta3a Ha MOrPYKEHHOE B HUX 7 3 bubnnorexka [HOK
' TEJ0 https://m.edsoo.ru/7f416194
Hroro no pazueny 21
Paznen S. Pabora u MOIIIHOCTB. JHEPIUs
bu6mmoreka [IOK
51 Pabota u momHocTS 3 1 https://m.edso0.ru/7f416194
bubmuorexa [JOK
5.2 Hpocteie mexanu3MEL S 1 https://m.edso00.ru/7f416194
bu6mmoreka [IOK
53 Mexanueckas Sueprus 4 1 https://m.edso0.ru/7f416194
Htoro no pazneny 12
PesepBHOE Bpems 3
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68 12



https://m.edsoo.ru/7f416194
https://m.edsoo.ru/7f416194
https://m.edsoo.ru/7f416194
https://m.edsoo.ru/7f416194

8 KUIACC

KoanuecTBo yacoB 35 (und )
JIEKTPOHHBIE (HM(pOBbIE
Ne ni/m HaumeHoBaHue pa3/iejioB U TeM NPOTrPAMMBbI Beero Konrpoubusie IlpakTuueckue 0GpazoBaTeNbHBIE PeCypChl
padoThI padoThI
Pa3nes 1. TenJioBble siBJIEHUSI
. bubmuoreka [JOK
1.1 (CTpocHHe 1 CBOHCTBA BellleCTBa ! https:/m.edsoo.ru/7f4181ce
bu6mmoreka [IOK
12 Teropre nporeccy! 21 . ° https://m.edsoo.ru/7f4181ce
Hroro no pazneny 28
Pa3nen 2. DiekTpuyeckue 1 MATHUTHBIE SIBJICHUS
21 DNeKTpUUYECKHE 3apsiibl. 3apsHKEHHBIE Tella U UX 7 1 bubnnoreka [JOK
' B3auUMOJICHCTBUE https://m.edsoo.ru/7f4181ce
. . bubmuorexa [JOK
2.2 [TocTOSIHHBIN 27EKTPUUYECKUN TOK 20 2 7 https://m.edsoo.ru/7f4181ce
bu6mmoreka [IOK
23 MarauTHbIe ABACHHA 6 . 15 https://m.edsoo.ru/7f4181ce
bu6mmorexa [IOK
24 IMEKTPOMATHHTHAS HHYKIHS 4 https://m.edsoo.ru/7f4181ce
Hroro no paszneny 37
Pe3epBHOE Bpems 3
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 68 4 14.5



https://m.edsoo.ru/7f4181ce
https://m.edsoo.ru/7f4181ce
https://m.edsoo.ru/7f4181ce
https://m.edsoo.ru/7f4181ce
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9 KVIACC

Kosun4vecTBo 4acoB
Ne ni/m HaumeHoBaHue pa3/iejioB U TeM NPOTrPaAMMBbI K I DUIEKTPOHHRIE (HPPOBHIC)
2 p porp Beero OHTPOJILHBIE PaKTHYeCKHe 06pA30BATE/BHbIE PECYPCHI
padoThI padoThI
Paznen 1. Mexannuyeckue siBJeHUs
11 MexaHH4YeCKOe ABUKEHUE U CIIOCOOBI €ro 10 1 bubmuorexa [JOK
' OMHCAHUS https://m.edsoo.ru/7f41a4a6
N bubmuorexa [JOK
12 Bsaumonerictane e 20 1 3 https://m.edsoo.ru/7f41a4a6
bu6mmoreka [IOK
13 3aKOHbI COXpaHCHNUA 10 3 https://m.edsoo.ru/7f41a4a6
Hroro no pazneny 40
Pazgen 2. Mexann4deckue K0JIe0aHUA U BOJIHBI
bubmuorexa [JOK
2.1 Mexamirseciue konebanms ! 3 https://m.edsoo.ru/7f41a4a6
bu6mmorexa [IOK
2.2 Mexannuecknue BOJIHBL. 3BYK 8 1 3 https://m.edsoo.ru/7f41ada6
Hroro no paszneny 15
Pa3nes 3. DjeKTpOMarHuTHoOE MoJie U 3JIeKTPOMATHUTHBIE BOJIHBI
31 DNEKTPOMAarHUTHOE MOJIE€ U AIEKTPOMAarHuTHbIE 6 5 bubnnorexka [JOK
' BOJIHBI https://m.edsoo.ru/7f41a4a6
Hroro mo pazueny 6
Pa3nen 4. CBeToBbI€ SIBJIEHUSA
bubmuorexa [JOK
4.1 3aKOHBI PaCIPOCTPAHEHUS CBETA 6 2 https://m.edsoo.ru/7f41ada6
bubmuorexa [JOK
4.2 JIMH3BI ¥ ONTHYECKHE TPUOOPHI 6 3 https://m.edsoo.ru/7f41a4a6
bu6mmorexa [IOK
4.3 Paznoxenue 6e10ro cBeTa B CEKTP 3 2 https://m.edsoo.ru/7f41a4a6
Hroro no paszneny 15

Pa3gen 5. KBaHTOBbLIC IBJICHUSA



https://m.edsoo.ru/7f41a4a6
https://m.edsoo.ru/7f41a4a6
https://m.edsoo.ru/7f41a4a6
https://m.edsoo.ru/7f41a4a6
https://m.edsoo.ru/7f41a4a6
https://m.edsoo.ru/7f41a4a6
https://m.edsoo.ru/7f41a4a6
https://m.edsoo.ru/7f41a4a6
https://m.edsoo.ru/7f41a4a6

bu6mmoreka [IOK

51 Hcnyckanue 1 norioiieHne cBeTa arToMoM 4 1 https://m.edsoo.ru/7f41a4a6
bu6mmoreka [IOK
5.2 CTpoeHHE aTOMHOTO 5/1pa 6 1 https://m.edsoo.ru/7f41a4a6
bubmuoreka [JOK
53 Fnepurie peaximu ! 1 https:/m.edsoo.ru/7f41a4a6
Hroro no pazueny 17
Pa3znea 6. [loBTOpUTEIHHO0-00001IAOIMH MOYJIb
6.1 [ToBTOpeHMe U 0000IIEHUE CONIEPKAHUS Kypca 9 2 bubmuoreka [JOK
' ¢u3uku 3a 7-9 xnace https://m.edsoo.ru/7f41a4a6
Hroro mo pazmeny 9
OBLIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 102 27



https://m.edsoo.ru/7f41a4a6
https://m.edsoo.ru/7f41a4a6
https://m.edsoo.ru/7f41a4a6
https://m.edsoo.ru/7f41a4a6

HOYPOYHOE IINTAHUPOBAHHUE
7 KIIACC

KoJunyecTBO 4acoB DJIeKTPOHHBbIE
Ne Jomamnee uugposbie
Tema ypoka
n/n yp Bceero KO6H TPOTBHBIE HpﬁaKanecRue 3aJaHue. oOpa3oBaTe/ibHbIE
padoThI padoThI pecypeI
1 ®u3uka — Hayka O NpupoAe. SBIEHUS PUPOBI. 1 §1-2, cTp.5
Du3nYECKUE SBJICHHUS. 3aganue 1.
2 MexaHnveckue, TeIIOBbIC, JIEKTPUIECKUE, MAarHUTHBIE, 1 §3.
CBETOBBIE, 3BYKOBBIC SIBJICHUS.
§4, ctp.14
nip.1, cTp.15
3 OU3NYECKUE BEJIMYMHBI U UX U3MEPEHUE. 1 ynp. 1, ¢1p
«CTtapuHHBIC
MEpPBD».
§5, cTp.19
N3mepenne Temneparypsl Mpu MOMOIIU KUIKOCTHOTO sanare 4
4 TEpPMOMETPA U JaTYMKA TEMIIepaTyphl. Y pOK- 1 1 ’
0(pOpMHUTH
HCCIIeI0BaHUE
pabory.
Kak ¢u3uka u npyrue ecrecTBeHHbIE HAYKH U3Y4atOT §6, cTp.23 bubmuoreka [JOK
5) npupoy. EcTecTBeHHOHay4HBIN METO IO3HAHUS. 1 3a1anue 5. https://m.edsoo.ru/ff
Onucannie pU3NUECKHUX SBICHUM C TOMOIIBIO MOJIENIeH 09f72a
[IpoBepka runoTessl: 1aabHOCTh MOJIETA IAPUKA, Odopmuts
6 MYIIEHHOT0 TOPU30HTAIBHO, TEM OOJIbIIIE, YEM OOJIbIIIE 1 1 paborty.
BBICOTA IMyCKa. Y POK-UCCIEAOBAHUE.
7-8, ctp.3 bubnmnorexa [JOK
Crpoenue BeniecTBa. ONBITHI, JOKa3bIBAIOIINE 37-8,
7 P H A Hl 1 ymp. 2 https://m.edsoo.ru/ff
JTUCKPETHOE CTPOEHHUE BEIIECTRA.
09fe0a
§9-10, ctp.34 but6mmoreka [IOK
8 JIBr>KeHUEe YacTHI] BEIIECTBA. 1 ymp.3 https://m.edsoo.ru/ff
0a013e
§11, ctp.37
9 OnbITHI MO HAOTIOEHHUIO TETIOBOTO PACIIUPEHHUS 1 1 yop. 4,
ra3oB. Y pPOK-HCCIIEIOBaHNE. opopMUTH
paborty.
12, ctp.40
10 ArperatHble COCTOSIHMSI BEIIECTBA. 1 312, crp.40,
3aganue 10



https://m.edsoo.ru/ff09f72a
https://m.edsoo.ru/ff09f72a
https://m.edsoo.ru/ff09fe0a
https://m.edsoo.ru/ff09fe0a
https://m.edsoo.ru/ff0a013e
https://m.edsoo.ru/ff0a013e

B3anmocBsA3b MEX1y CBOMCTBAMH BELIECTB B Pa3HBIX

§13, ctp.42,

arperaTHbIX COCTOSTHUSIX U UX aTOMHOMOJICKYIISIPHBIM ymp. 9 Bubmorexa LOK
11 . https://m.edsoo.ru/ff
ctpoeHreM. OcoOEHHOCTH arperaTHbIX COCTOSHUM 020378
BOJIBI. 0alc
§14-15, bubnmoreka [JOK
12 Mexanunyeckoe aBuxeHue. PaBHomepHoe u e1p.46 yrip.6. https://m.edsoo.ru/ff
HEpPaBHOMEPHOE JBHKEHUE. 020506
§16, cTp.55 but6mmoreka [JOK
13 CkopocTb. EnuHUIIBI CKOPOCTH. ynp.7. https://m.edsoo.ru/ff
0a079c
§17-18, bubanorexa [JOK
14 Pacuer nytu u BpeMeHU IBUKEHUS. cTp.59 ymp.8, https://m.edsoo.ru/ff
crp.63 ynp.9.  0alae4
5 §19-22, bubanoreka [JOK
ls M oo epuun, Do e
P p A ' yrp.11. 0a0c10
§23-24, bubmmoreka [JOK
16 le'IFJ(I)o;JI;I(());:IT{Z (1:3TePIIueCTBa. Pacuer maccel 1 0O0bema Tena 1mo c1p.79 https://m.edsoo.ru/ff
ymp.12. OaOfee
17 Jlaboparopnas pabota «Onpenenenne mIoTHOCTH Odopmuts
TBEPIOTO TENIAY. pabory.
Crp.83 bubnmnorexa [JOK
18 Pemrenue 3ampau no reme "[1notHocTh BemecTBa". yrp.13. https://m.edsoo.ru/ff
0al23c
§25, 27,
. cTp.86
19 Cuna xak XxapakTepucTHKa B3auMoaencTBus ten. Cuna yip. 14
ynpyrocti. 3akoH ['yka. o1p.92
yop.15.
Jlabopartopnast pabota «3yueHne 3aBUCUMOCTH Odopmuts
20 pactspkenus (aedopmaruin) IpyKUHBI OT MTPHIIOKEHHOM paborty.
CHITBI.
21 SBnenne Tarorenus. Cumia TSKECTH. §26.
CBs13p MEXly CUJION TSKECTH U Maccol Tena. Bec Tena. 328, cTp.96 BH6J_IHOTeKa HOK
22 " " yip.16. https://m.edsoo.ru/ff
Pemenne 3amay mo teme "Cuita Tsoxectu'".
0al778
23 Cuna TsDKeCTH Ha APYrux IiaHeTax. Ousndeckue §29, cTp.101 bubnuoteka [JOK
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XapaKTEPUCTHKH IIJIAHET. ynp.17. https://m.edsoo.ru/ff
0a1502
§30, cTp.103 but6mmoreka [JOK
24 N3mepenue cuit. Jlunamomerp. ynpl8. https://m.edsoo.ru/ff
0al8cc
Ctp. 96-97 bubnuoreka IIOK
25 Bec tema. HeBecoMocCTs. «Hesecomoct | https://m.edsoo.ru/ff
BY. 0al778
C o . §31, cTp.106 but6mmoreka [JOK
JIO’)KEHHUE JIBYX CHUJI, HAIIPABJIEHHBIX IO OJHOI MPSAMOIA. _
26 o ymp. 19. https://m.edsoo.ru/ff
PaBHOpelicTBYrOIIAs CHJT. 0ala70
" . " NupuBunyans
27 Pemenue 3anay no Teme "PaBHoaelicTByOMIas cui'. HbIE 3AAMHA.
§32-34, cTp. bubmmoreka [JOK
2 Tpemme cromaernun  rperme noxos. Tpere 109 satamnne  hupsimedsoo.ru
pupon - 23(2). 0alb9c
Jlaboparopras padota «/3ydeHrne 3aBUCUMOCTH CHJIBI Oa%zg VD bubmmoreka [JOK
29 TPEHMS CKOJIbKEHUSI OT CHJIbI JIAaBJICHUS U XapaKTepa lé 1313 https://m.edsoo.ru/ff
CONPHUKACAIOIINXCSI TOBEPXHOCTEN». 1P- QOalcc8
3ananue 24.
30 Pemenue 3anau Ha onpeneneHre paBHOACHCTBYIOLIEN NunuBunyans
CHJTBL. HBIE 3aJ]aHUsI.
Pemenue 3amau mo remam: «Bec Tenay, «['padudeckoe Wupusunyans  Bubnuorexa [JOK
31 n3obpakenue cui», «Cuiel», «PaBHOJeHCTBYOIIAs HBIC 3aJ]aHU. https://m.edsoo.ru/ff
CHIIY. OaldeO
Kontponbnas padota mo temam: «MexaHUYECKOE NunuBunyans
32 JBUKEHUE», «Macca, III0THOCThY, «Bec Tenay, HbIE 3aJ]aHUsl.
«"paduyeckoe nzodbpakeHne cuiny, «CHITbI.
§35, ctp.118
yrp.20, bu6muoreka [IOK
33 ﬂ;;;::;:' R e R ctp.11 https://m.edsoo.ru/ff
! ' 3a7JaHue 0a20a6
25(2).
JlaBieHue raza. 3aBUCUMOCTD JaBJICHUS Ta3a OT 00bEMa, 336, crp.122 BH6J_IHOTeKa LOK
34 3ajanue 26. https://m.edsoo.ru/ff
TEeMITepaTypHI. 032376
35 [Tepenava naBneHus TBEPABIMH TEJIAMHU, KUIKOCTIMHU U §37, cTp.125 but6mmorexa [IOK
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https://m.edsoo.ru/ff0a20a6
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https://m.edsoo.ru/ff0a2376
https://m.edsoo.ru/ff0a2376

razamu. 3axoHd ITackams. yop21, https://m.edsoo.ru/ff
3aganue 27. 0a25h0
§38, cTp.129

I[aBJ'IeHI/IC B XKXUJKOCTH U Ira3€, BBI3BAHHOC I[Cf/iCTBPICM

«JlaBenue Ha
JIHE MOpEU U

but6mmoreka [JOK

36 - OKEaHOB. https://m.edsoo.ru/ff
. Uccnenosanu 0a2718
€ MOPCKUX
TITyOHHY.
§39, ctp.131 bubnuorexa [{OK
37 gemeﬂﬁe 3aJ1a4 110 TeMe «/laBieHue B )KUJKOCTH U rase. y1p.22. https://m.edsoo.ru/ff
akoH Ilackains». 032826
§40, ctp.136 bubmmoreka [JOK
38 Coobmiaronyecs cocypbl. ynp.23. https://m.edsoo.ru/ff
0a2970
§45, ctp. 154 bubamnoreka [JOK
39 I'mnpasnuyeckuii npecc. ynp.28 https://m.edsoo.ru/ff
0a3136
40 ManomeTtpsl. [TopiHeBON KUIKOCTHBIN HACOC. 344, crp. 151
ynp.27
ATMoc@epfl 3emuu. [IpuunHbI CyIeCTBOBaHUS Crp.139 BuGmorexa IOK
BO3YIITHOW 00071049KH 3eMII. 3aBUCUMOCTh 3ananue 30. .
41 https://m.edsoo.ru/ff
aTMoc(epHOro JaBJIeHUS OT BBICOTHI HaJl YyDOBHEM 0a2b5a
MOpsl. Yack
§41, cTp.139 bubnmmorexa LIOK
42 Bec Bo3nyxa. ATmMoc(hepHOe 1aBiIeHue. ymp.24. https://m.edsoo.ru/ff
0a2b5a
§42, ctp.142
yop.25,
ctp.143 bubmmorexa [JOK
43 ?;MCE zg;;ﬂaTMOC(bepHoro AaBIeHHA. OMbIT «Hctopus https://m.edsoo.ru/ff
pp ' OTKPBITHS 0a2da8
aTMoc(epHor
O JTaBJICHUSI»
bu6mmoreka [IOK
44 3aBUCUMOCTB aTMOC(EPHOTO JaBJIEHHS OT BBICOTHI HaJl WupuBuyans https://m.edsoo.ru/ff

YPOBHEM MOPSI.

HBIC 3aaHus.

0a2fc4
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Bapometp-anepouna. AtmocdepHoe naBieHue Ha 343, crp. 147 bubmmorexa LIOK
45 ymp 26. https://m.edsoo.ru/ff
Pa3IMYHBIX BBICOTAX. 0a2fcd
46 Pemenue 3amau mo reme "AtMmochepHoe naBieHue". Aunusupyais
HBIE 3a/1aHUs.
§46-47,
JleiicTBHE KUAKOCTU U Ta3a Ha MOTPYKEHHOE B HUX ctp-161 ymp. Enbmorexa IOK
47 o0, ADXIMeIOBA CHIIA 29, ctp.162 https://m.edsoo.ru/ff
710- AP 4 ' «Jlerenna 06 0a3276
Apxumene»
JlaGopatopnas pabora «OnpeeneHne BHITaTKUBAIOIIEH Odopmuts Bbu6nuoreka LIOK
48 CHJIBI, ICHCTBYIOIIEH Ha TEOo, MOTPYKEHHOE B paborty. https://m.edsoo.ru/ff
JKHUKOCTBY. 0a33fc
JlaGopatopnas pabora o teme «lccnenoBanue Odopmuts Bubnuoreka [LIOK
49 3aBUCHMOCTH Beca Tella B BOJIe OT 00bEMa paborty. https://m.edsoo.ru/ff
MOrPYKEHHOM B KUJKOCTb YACTH TEIa». 0a3514
§48-49, Bbu6nmoreka [IOK
50 [InaBanue Tei. cTp.166 https://m.edsoo.ru/ff
yrp.30 Oa3a96
Jlabopartopnas pabota "KoHcTpynpoBaHue apeoMeTpa Odopmuth
51 WJIM KOHCTPYUPOBAHUE JIOAKHU U ONpe/ielieHne e padory.
rpy30noabEMHOCTH" .
Pemenue 3amau no remam: «llnaBanue cynos. Crp.171 Bbubanorexa [JOK
52 BosnyxomnaBanuey, «/laBiaeHrue TBEpABIX TE, ynp.31. https://m.edsoo.ru/ff
KUJKOCTEN U Ta30BY. 0a3654
§50, cTp.177
ynp.32, bubmuorexa [IOK
53 Mexanudeckas paboTa. «Pabora B https://m.edsoo.ru/ff
opraHusme 0a3f82
YeJIOBEKay.
§51 crp.181, bubnuotexa [JOK
54 MomnocTh. EquHuUIB MOLTHOCTH. ymp.33. https://m.edsoo.ru/ff
0a3f82
55 Pacuér MomHoCTH, pa3BUBaeMOi pU NOBEME 110 Crp.181
JIECTHULIE. Y POK-UCCIIEIOBAHNE. 3ananue 37.
56 IIpocteie Mexanu3Mbl. Peruar. PaBHoBecHe cuil Ha §52-54,
phryare. ctp.187
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https://m.edsoo.ru/ff0a3514
https://m.edsoo.ru/ff0a3514
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yip.34(3),
cTp.188

ymp.35.

KonTponbhas pabota no Teme «JlaBieHue TBepabIX Tell,

NunuBunyans

S7 KHUJIKOCTEH U ra3oBy» / Beepoccuiickasi mpoBepodHast HBIE 3aJ1aHUs
pabora.
PaGora c Tekctamu 1o Teme «/laBneHue TBEPIBIX Ted, Wunusunyans  Bubnuorexa [IOK
58 KHJIKOCTEH 1 ra3oBy» / Beepoccuiickas mpoBepodHas HBIC 3aJjaHuUs https://m.edsoo.ru/ff
pabora. Pe3epBHBII ypOK. Oa4ffe
§55-57, bubmmnorexa LIOK
P .
59 Z%f;r; <<BI/IT(:PZ:)J(II;HI(<)€1;’£I;GT:Y ?ngi%w;iﬁzﬁmﬁza» 0.5 o(opMuTE hitps://m.eds00.ru/ft
P a Y p p ' pabory. 0a478e
Pemenue 3amau mo teme «Y ci0BHsS paBHOBECHS Wupuepayam | Bubmorexa LIOK
60 ARy HbIE 3aJJaHUs. https://m.edsoo.ru/ff
p ' 0a48a6
KoaddurmenT mone3noro qeicTBUS MEXaHU3MA. 338, 5C9T p-196
61 Jlabopartopnas padora «M3mepenne KII1/] HakmoHHOM 0.5 yup->7,
0(pOpMHUTH
TIJIOCKOCTH.
paborty.
Wnausuayans = bubnuoreka [IOK
62 Pemenue 3amad mo treme "Pabora, momuocts, KIT/I". HBIC 3aJ]aHUS. https://m.edsoo.ru/ff
0a4c48
Mexanunyeckas sHeprus. Kunernueckas u §59, crp. 201 bubmorexa [JOK
63 OTCHIMANLHAS SIS ymp. 38. https://m.edsoo.ru/ff
OTCHIL JHEPTHA. 0a4252
§60, cTp.205 bubnmorexa LIOK
64 3aK0OH COXpaHEHHUsI MEXaHUYECKON IHEPTHUH. ymp.39. https://m.edsoo.ru/ff
0a4360
YPpoK-3KCIIEpUMEHT MO TeMe ""IKCIEPUMEHTATBHOE Ctp.205
65 onpee’eHue U3MEHEHHS] KHHETUYECKOU 1 1 3ananue 41
MMOTEHITMATHFHON SHEPTHH MPU CKAaThIBAHUH TeJIa 1O
HAaKJIOHHOM TIOCKOCTH".
66 Kontponbras pabota mo teme «PaboTa u MOIIHOCTS. NunuBumyans
DHeprus». HBIE 3aJJaHusl.
nu
Pabota c Tekctamu o Teme "MexaHudeckoe HIUBMIAyalnbH  Bu6mmoreka [JOK
67 https://m.edsoo.ru/ff

nBukeHue". Pe3epBHbBIN ypOK.

bIC 3a1aHU.

0adeeb
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68 Pabota ¢ Tekcramu o teMme "Pabora. MoOnHOCTE. 1 NunuBuayans
Oueprus". PesepBHBbIil ypoK. HbIC 3a1aHUs.
OBUIEE KOJIMYECTBO YACOB I10 I[TPOTPAMME 68 12




8 KVIACC

Ne KosauvecTBO 4acoB
wn  Tema vpoka K I Jomamnee DJIeKTpOHHbIe U (POBLIE
yp Bcero OHTPOJILHBIC PAKTHICCKUE | ) anme. o0pa3oBaTejibHbIE PeCypChl
padoThI padoThI
1-2,
OCHOBHBIE TOJIOKEHHS MOJISKYJISIPHO- 3 Eu6 exa LJOK
1 KMHETUYECKOM TEOPUU U UX OIBITHBIC 1 MHAMBHAYAIBH " JIH/IOT ia
- bl 3a1aHM. https://m.edsoo.ru/ff0a5256
NuauBunyansH
2 Macca u pa3mep aTOMOB U MOJICKYII. 1 blE 3a/IaHUS.
.. WNnmuBuayanbH
3 Mopenu TBEPIOTO, JKUIKOTO M Ta3000pa3HOTO 1 FUHBHALY bubnunoreka LIOK
COCTOSIHUH BEIIECTBA. bIC 3a/TaH M. https://m.edsoo.ru/ff0a540e
OOBsicHEHHE CBOMCTB TBEPOTO, KUIKOTO U NunuBuayansa
4 Fa3006pa3HOF0 COCTOSTHUH BCIICCTBA HA 1 bI€ 3aJIaHUSL.
OCHOBE MOJIOKEHUI MOJIEKYISPHO-
KMHETUYECKON TEOPUHU.
NunusnunyansH
5 Kpucrannuueckue u amopgHbie Tena. 1 pI€ 3aAHMS. BH6J_IHOTeKa LIOK
https://m.edsoo.ru/ff0a5800
6 CmauvBaHMe U KallUJUISIPHOCTb. 1 §3, ymp.1. bubmmoreka IIOK
[ToBepXHOCTHOE HATSIKEHUE. https://m.edsoo.ru/ff0a5530
NupuBunyans  bubmmoreka [JOK
7 TeroB aCIIMpPEHHE U CHKaTHE. 1
CIITOBOC PACTIIHPEHIC H € © HBIE 3a/1aHUS. https://m.edsoo.ru/ff0a5a26
8 Temnepatypa. CBs3b TEMIIEPATYpPbI CO 1 §4, yop.2.
CKOPOCTBIO TETNIOBOTO JIBUYKEHUS YACTHII.
9 Buytpennss sHeprus. CriocoObl H3MEHEHHS 1 §5-6, ynp.3. bubmuoreka [JOK
BHYTPEHHEHN YHEPTUMU. https://m.edsoo.ru/ff0a5c60
7-9, ynp.5. bubnuorexa [IOK
10 Buae! Temnon ayu. 1 379,
ABT TCTLTOMEPEA https://m.edsoo.ru/ff0a6412
[TpakTH4eckoe UCIOIb30BaHUE TETLIOBBIX 1%0291070:3791 /2013
11 CBOWCTB BEILIECTB U MAaTEPUAJIOB B IEIAX 1 1 HEBIE 3aJIaHUA, bubmiorexa LIOK

9HEprocOepex eHus. Y poK-KoHPepeHIIUs

oopMuTh

https://m.edsoo.ru/ff0a65c0
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pabory.

12 KomuuectBo Temnotel. Y aenpHas §10-11, but6mmoreka [IOK
TEIJIOEMKOCTD. ymp.8. https://m.edso0.ru/ff0a6976

13 VYpaBHeHue TeroBoro 6ananca. TermmooomeH §12, yop.9. bubmmoreka [JOK
U TEIJIOBOE PaBHOBECHE. https://m.edsoo.ru/ff0a7088

" NupuBunyans
Jlaboparopnas pabdota "HccnenoBanue ubie sananus, | Buomnorexa [JOK
14 SIBJICHHSI TETUIOOOMEHA MPU CMEIINBAHUT _
. . " oopMuTh https://m.edsoo.ru/ff0a6a98
XOJIOAHOM U ropsAyei Boabl".
pabory.
Pacuer konuuecTBa TEMIOTH, HEOOXOAUMOIO NunuBunyansH
15 U1l HArpeBaHus Teja U BBIIEIAEMOr0 UM IIPU bIE 3a1aHMKs.
OXJIKJCHUH.
NuauBunyansH

16 Jlaboparopuas padota "Onpenencaue PIC AN, bubnnorexa [JOK
YAEJIbHOW TEIJIOEMKOCTH BenecTna'. oQopmuTh https://m.edsoo.ru/ff0a6bb0

paborty.

17 OHeprus TomuBa. Y iejabHasi TerjaoTa §13, ymp.10. bubanorexa [JOK
CropaHusl. https://m.edsoo.ru/ff0a7b5a
IT 15-17,

18 K Hlj:f;n}jifqlélc?czllfl;g??m;bﬂaﬂ TEIUIoTa § 12 bubmaorexa LIOK

p thde yup- 12 https://m.edsoo.ru/ff0a71d2
TUIaBJICHHUS.
NunuBnnyans
Jlaboparopnast pabota "Onpenenexnue Hble 3a7aHusA,  bubmuoreka [JOK

19 o " .

YAEIbHOM TENIOTHI IIJIaBIECHU JIbaa". oopMuThH https://m.edsoo.ru/ff0a72fe
pabory.

20 [TapooOpa3zoBaHue U KOHAECHCALMSL. §18-19, bubmmorexa LIOK
Hcnapenue. ynp.16 https://m.edsoo.ru/ff0a740c
Kunenue. Y nenpHas temnnora §21-22,

21 napooOpa3oBaHUs U KOHJEHCAIIUH. ymp.19. bubmuoreka [JOK
3aBUCUMOCTD TEMIIEPATYphl KUIIEHUS OT https://m.edsoo.ru/ff0a786¢c
aTMOC(EpPHOTO TaBJICHHUS.

29 Brnaxxnocts Bo3nyxa. JlabopaTopHas pabora §20, bu6muoreka [JOK
"OnpeneneHre OTHOCUTEIBHOMN BIaKHOCTU 0QopMUTH https://m.edsoo.ru/ff0a7628
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Bo3yxa'. pabory.

23 Pemenue 3anau Ha onpeeneHue BIaKHOCTH NunuBuayans
BO3/yXa. HBIC 3aJIaHUsl.

[TpuHIUIIBI pabOTHI TEMJIOBBIX JIBUTATEIICH. §23-25

24 [TapoBas TypOuHa. [[Burarens BHyTPEHHETO yrp.20.
CTOpaHUS.

o5 KII/I TermoBoro asurareis. TenaoBbIe §26. bubnuorexa [{OK
JIBUTATEIIN U 3alIUTa OKPYKAKOLIEH CPEbI. https://m.edsoo.ru/ff0a7c7c

26 3aKOH COXpaHEHUs U MIPEBPAILCHHS SHEPTUU B §14, yop.11.

TEIUIOBBIX Ipolieccax.
[ToaroroBka K KOHTPOJILHOU PabOTE MO TEME NuauBunyans
27 "Tell['IJ'IOBLIe ﬂBJIeHHT;lIO. I/ISMGHCII)-II/IG arperatHbIix HBII[e 3an§§m1. bubmnorexa [IOK
. " https://m.edsoo.ru/ff0a83f2
COCTOSTHUH BerecTBa'.
KonTponbras padbora o Teme "TermioBsie NuauBunyans
28 HBHeszﬂ. I/I3M¢1:OHeHI/Ie arperaTtHbIX COCTOSTHUI HLI(I: 3an§}}1]1/1}1. bubmnorexa LIOK
" https://m.edsoo.ru/ff0a86ae
BelecTna'.

29 Dnektpuzanys Teul. [IBa poja 3IeKTpruIecKux §27-28.
3apsIoB.

Nunusnnyans

30 "DnexTpu3anus TeJa HHAYKIUEeH U pu HBIE 3aJaHUS,
COMPUKOCHOBEHUHU". YPOK-HCCIIeI0OBAHUE. opOopMUTH

pabory.

31 B3aumMogeiicTBre 3apsyKeHHBIX TeIl. 3aKOH §29, ynp.23. bubmuorexka [IOK
Kynona. https://m.edsoo.ru/ff0a87e4
Dnektpuyeckoe mose. HampsikeHHOCTh 30.

32 3neKT1quec1<oro OIS HpI/II)HI_II/IH § bubmaorexa LIOK

. https://m.edsoo.ru/ff0a8a0a
CYTIEPIIO3UIINH IIEKTPUUECKUX TTOJICH
33 Hocurenu snexTpuueckux 3apsiioB. §31-32,
OnemeHTapHbld 3apsaa. CTpoeHHe aToma. ymp.25.

34 IIpoBOAHMKY M TUAIIEKTPUKU. 3aKOH §33. bu6muoreka [JOK
COXPAHEHUS AIEKTPUUECKOTO 3apsia. https://m.edsoo.ru/ff0a8ef6

35 Pemenue 3amau Ha mpuMeHEHNE CBOMCTB NuapuBunyans  bubnunorexa [JOK
DIEKTPUYECKUX 3aps0B. HbIE 3a/IaHUS. https://m.edsoo.ru/ff0a90cc

36 DNEeKTPUYECKUM TOK, YCIIOBUS €TO §34, ynp.27. bubmuorexa [{OK



https://m.edsoo.ru/ff0a7c7c
https://m.edsoo.ru/ff0a83f2
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CYIICCTBOBAHUH. HcTouHuku QJICKTPHUYICCKOTO
TOKa.

https://m.edsoo.ru/ff0a95a4

. §35, ynp.28 bubmuorexa [IOK
37 JIeWCTBUS 3JEKTPUIECKOTO TOKA. https://m.edsoo.ru/ff0ag6b2
VYpok-uccnenosanue "Jleiictue Unpmsupyas
HBIE 3aJIaHus,
38 AJIEKTPUYECKOTO T0JISI Ha TPOBOTHUKHU U 1
" oopMuTh
TUDIIEKTPUKA".
pabory.
39 DNEKTPUYECKUA TOK B METAIIJIaX, KUIKOCTSIX §36, ymp.19. bubnuorexa [IOK
U ra3ax. https://m.edsoo.ru/ff0a9838
40 DrneKTpuyecKas 1enb U €€ COCTaBHbIE YacTH. igz saanmne
a1 Cuna toka. JlabopaTopHas pabora 05 §38, ynp.30 bubmmoreka [JOK
"N3mepeHue 1 peryiupoBaHHie CUiIbl TOKa'. ' https://m.edsoo.ru/ff0a8bd6
DnexTpudecKkoe HanpsKeHue. BonbTMeTp. 39, 31
42 JIa6opIz)1T0pHaﬂ pa601;)a "U3mepeHue u P 0.5 30y buGnuorexa LIOK
b https://m.edsoo.ru/ff0a%e14
pPETYJIMPOBAHKUE HATIPSDKCHUS' .
CornpoTuBieHNE IPOBOAHUKA. Y A€IIBHOE §41, ynp.33. bubmmorexa [JOK
43
CONIPOTUBJICHUE BEUIECTBA. https://m.edsoo.ru/ff0aa738
JlabopartopHnast pabota "3aBUCUMOCTH Nunusunyans
ANEKTPUYECKOTO COMPOTUBICHUS TPOBOJHUKA Hble 3a1aHus,  bubmmoreka [JOK
44 1
OT €ro JUIMHBI, ILIOIIAIN OIEPEYHOTO oQopMUTH https://m.edsoo.ru/ff0aa738
CEUeHMs U Marepuana’. pabory.
45 3aBUCUMOCTD CHJIBI TOKA OT HaIlPSKCHHUS. §42, ynp.32 bubmmoreka HOK
3akon OMa 1t yJacTKa 1enu https://m.edsoo.ru/ff0aad44a
JlaGopatopnas pabora "HccnenoBanue 343.
NunuBnnyans
3aBUCHMOCTH CHJIBI TOKA, HIYIIETO Yepe3 bubnmoreka [JOK
46 1 HbIE 3aJIaHus, ]
PE3UCTOP, OT COIPOTUBIIEHUS PESUCTOPA U O(OPMHTH https://m.edsoo.ru/ff0aa04e
HaIpsDKEHUsS Ha pe3ucrope'. p
pabory.
47 [TocnenoBarenbHOE U MapaJUIETbHOE §44-45,
COEJTMHEHHUSI IIPOBOTHUKOB.
Jlaboparopnas padota "IIpoBepka npasuia 14 ai
48 CJIO)KIC)HI/ISIpHaHpI:{)KeHI/II\/'I HEI/I PR 1 HSS I;IZ;I;IIZHHB bubmaorexa LIOK
' https://m.edsoo.ru/ff0aaa58
MOCJIEIOBATEIIFHOM COCTMHEHHUHN JBYX 0pOpPMUTH
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pe3ucTopon. pabory.
NupuBunyans
Jlaboparopnas pabota "IIpoBepka npaBuia
49 st CII?IJ'IBI I')r01<a§ 1 T1a aJIJP;eJILIP)IOM P HBIC 3a/LaHuA, Bubmorexa LOK
8 pH 11ap W 0pOpMUTH https://m.edsoo.ru/ff0aadle
COEJIMHEHUH PE3UCTOPOB".
pabory.
50 Pemenue 3agad Ha npumeHenue 3akoHa Oma NunuBunyans  Bubmmoreka IIOK
JUISL PA3JIMYHOTO COCIMHEHHUS IPOBOIHUKOB. HBIE 3a/IaHUS. https://m.edsoo.ru/ff0aaf8a
51 PaboTta u MOIITHOCTH AJIEKTPUIECKOTO TOKA. §46-47 bubmuorexa [{OK
3akoH J[xoynsa-JIenna. https://m.edsoo.ru/ff0ab124
NuauBunyans
52 Jlaboparopuas padota "Onpenencaue padboTh Hble 3ajaHus,  bubmmoteka [IOK
Y MOIIHOCTH 3JIEKTPUYECKOTO TOKa". 0popMUTH https://m.edsoo.ru/ff0ab3e0
pabory.
DNEeKTpUUYECKHE LIEMH U ITIOTPEOUTETN 48-49,
53 JJIEKT pnquKoﬁ aLLe TUH B 6r1))IT Kopotkoe §n 40 buGnuorexa LIOK
p p y- 0P yHp-v. https://m.edsoo.ru/ff0ab660
3aMbIKaHUE.
54 ITocTosTHHBIE MAarHUTEI, KX B3aMMOJICHCTBHE. Vip. 41.
. 141
55 "N3y4yeHnue mosieil NOCTOSSHHBIX MarHuToB'". MBHAYAIPH - g Smorexa HOK
VY poK-HcciIe0BaHue. bIC 3a/1aHMAL. https://m.edsoo.ru/ff0ac3d0
MarnutHoe noje. MarautHoe noJie 3eMJIi U §50, ynp.42. bubmuoreka [JOK
56 _
€ro 3HauY€HHUe JUIsl )KMU3HU Ha 3eMIe. https://m.edsoo.ru/ff0acOba
[ToaroroBka Kk KOHTPOJIBHOU paboTe MO TEME §51, 54,
57 "DnexTpuueckue 3apsaasl. 3apsHKEHHBIE Tela U 3ananue 25 bubmmoreka HOK
UX B3auMOJIeUCTBHA. IlocTOSHHBIN i 26. https://m.edsoo.ru/ff0abd2c
AIEKTPUUYECKUN TOK".
KonrtponsHas pabota no reme §53.
"DreKTpudecKue 3apsabl. 3apsKCHHBIC Tena U
p N PAA pAKCE bubmuoreka [{OK
58 ux B3aumojeicTBus. [locTostHHBIN _
. " N https://m.edsoo.ru/ff0abea8
anekTpuyeckuit Tok" / Becepoccuiickas
MpoBepoUHas padora.
Pabora ¢ Tekctamu o teme "TlocTostHHBIN §52, ynp.43.
59 anekTpudeckuii Tok" / Beepocceuniickas bubnmnorexa [JOK

npoBepouHasi pabota. Pe3epBHBII ypoK.
['omoBast KOHTpOJIBHAS paboTa

https://m.edsoo.ru/ff0acdc6
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OmnsIT OpcTena. MarauTHoe nosue Odopmutsb Eu6 110K
60 AIEKTPUIECKOTO TOKa MarHuTHOE 1osie 1 pabory, H JIH/IOTeKa
KaTYILIKH ¢ TOKOM yIIp.45 https://m.edsoo.ru/ff0acld2
[IpuMeHeHne AIEKTPOMAarHuTOB B TEXHUKE. §55,97, Eu6 xa LIOK
61 JlaboparopHnast padota "N3yueHnue aeicTBus 1 0.5 yrp.46. h tPtIpSJ_I/P/Ir?WT: d::m ru/ff0acT4a
MarHUTHOTO TOJI Ha MMPOBOJIHUK C TOKOM". — :
DNEKTPOJIBUTaTENbh MOCTOSTHHOTO TOKA. §58.
Hcnonb3oBanue 3neKTpoaBUraTesicii B
62 TEXHUYECKHUX YCTPOMCTBAX U HA TPAHCIIOPTE. 1 ﬁg&?ﬁ;ﬁ;{;gﬁzﬁfo%%c
JlaboparopHnast padora "KoHcTpynpoBanue u T '
M3y4eHHe paboThI JIEKTPOIBUTATENS" .
63 OmnbiTel Dapajes. 3aKOH AIEKTPOMArHUTHOM 1 §59-60.
nHaykiuu. [Ipasuno Jlenna.
OnexTporeneparop. CriocoOsl MonydeHus §61-62.
64 ANEKTPUUECKONH IHEPTUH. DIIEKTPOCTAHIIUN Ha 1
BO300HOBJISIEMBIX HCTOYHUKAX YHEPTHUHU.
o HNunuBunyanbH
65 [ToaroroBka K KOHTPOJILHOM paboTe MO TEMe 1 JHBHILY
"DJIeKTPUUECKUE U MATHUTHBIC SIBIICHUS" bIC 3a/TaH M.
unuBnnyanbH
66 KonTponbhas padbora no teme 1 AMBHAY bubmuoteka [IOK
"DJIeKTpUUECKUE U MAarHUTHBIE SIBJIICHUS " bIC 3a/aHIAL. https://m.edsoo.ru/ff0acb14
. HuanuBunyanbH
67 PesepBHbIit ypok. PaboTa ¢ TekcTamu 1o Teme 1 JHBHILY bubnmorexa LIOK
"TeroBbIe SBICHUS". bIC 3a/TaHHA. https://m.edsoo.ru/ff0acc5e
. WuanuBunyanbH
68 PesepBHbIit ypok. PaboTa ¢ TekcTamu 1o Teme 1 JHBHILY
"MarauTHble IBIeHUA". bIC 3a/TaH M.
OBILIEE KOJIMYECTBO HACOB I10 68 145

[NPOTPAMME
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9 KVIACC

Kosau4vecTBo 4acoB DJIeKTPOHHBIE
Jdomamn
Ne Tema ypoka K 1| ee HppoBbie
/i Yp Beero 06HTp0JIBHLIe pﬁaRanecmle N oGpasoBaTeIbHEIe
padoThI padoThbl A . pecypebi
§1-2,
MexaHH4ecKoe ABUKEHHUE.
1 1 yop.1(1-
MarepuanpHas TOUKa. 3)
§3.9,
Cucrema orcuera. OTHOCUTEIBHOCTD yrp.1(4,5 Bubmiorexa LIOK
2 1 ’ https://m.edsoo.ru/ff0
MEXaHUYECKOTO JIBUXKCHUS. ), ymp.3
ad474
)
. §4, ynp.4.  bubnuoteka [IOK
3 PapromepHoe npamonuHeinoe 1 https://m.edso0.ru/ff0
JIBIDKEHHE. ad19a
HepasHoMepHOE npsAMOIMHENHHOE §5, ynp.5.
4 nBrokeHue. CpeiHssi U MTHOBEHHas 1
CKOPOCTb.
. Wupusun  bubmuoreka [JOK
5 Mpavomimelivos passoycroperios . yarsie | hipsmedso. o
a ) p ' 3a7aHusl. ad8d4
CkopocTb IPSIMOJIMHENHOTO §6-7,
6 PaBHOYCKOPEHHOTO JBIKEHUs. ['papuk 1 yrp.6.
CKOPOCTH.
JlaGopatopHnas pabora "OnpezneneHue Odopmur  Bubmuoreka IJOK
7 YCKOpEHUS TeJla IPU PaBHOYCKOPEHHOM 1 1 b paboty.  https://m.edsoo.ru/ff0
JIBM>KEHUH 110 HAKJIOHHOM TUIOCKOCTH". adbl8
8 CBoOoanoe majeHue Tei. OmbIThI 1 §8, 14
Iamunes. yrp.8.
PaBHOMepHOE JBMIKEHUE T10 9, 9.
Opr)KHOI():TI/I. ll'iepnoz[ Y 4acToTa i Bubmzorexa LIOK
9 . 1 https://m.edsoo.ru/ff0
oOpamienus. JInaeitHas u yrioBast 20176
CKOPOCTH. ag
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https://m.edsoo.ru/ff0ad8d4
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§%0891070:3% 01

10 LleHTpOCTpEMUTENBHOE YCKOPEHHE. yaJIbHbIE
3aJlaHusl.
§10-11, but6mmoreka [JOK
11 [IepBe1it 3akoH HproToHa. BekTop cuibl. yop.11. https://m.edsoo.ru/ff0
ae612
. §12, bubnmoreka [JOK
12 Bropoi 3aKol Heroroua. yp.12. https://m.edsoo.ru/ff0
PaBHogeiicTByIOIIas cuia. 26724
. §13, bubmmoreka [JOK
13 Iperwit sakou Heiotona, yrp.13. https://m.eds00.ru/ff0
Cynepro3unus Cui. 26982
Pemenue 3a1a4 Ha IprUMeHEHHE Anpusun | Gubmiorexa LOK
14 yaJbHbIE https://m.edsoo.ru/ff0
3akoHOB HproTOHA. SO— aehbe
§17-16, bu6nmmorexa LIOK
15 Cuna ynpyroctu. 3akoH ['yka. ynp.17. https://m.edsoo.ru/ff0
aeca2
Pemenwue 3anay nmo teme «Cuna nuenn
16 yaJIbHbIE
YIOPYTOCTH. S
Odopmur = bubamnoreka [JOK
17 Jlaboparopnas pabota «Onpenenexnue b pabo1y. https://m.edsoo.ru/ffo
KECTKOCTHU TIPYKHHBD». 26608
§19, Bbu6mmoreka [TOK
18 Cuna tpeHus. cTp.74 https://m.edsoo.ru/ff0
yrp.19 af738
Nuanusun bubmmotexa LIOK
19 Pemerue sanau no Teme «Cuna yaJbHbIE https://m.edso0.ru/ff0
TPEHUS. S afa26
" Odopmur = bubmmoreka [IOK
20 Jlaboparopua padota OHpCI[eJ'IeHI/{'C b padoTy. https://m.edsoo.ru/ff0
Kod(ppurmenTa TpeHMs CKOTBKEHUS " af8be
21 Pemenue 3amay mo teme "3aKOHEI J%08910%0:Y% 0 bu6mmorekxa [IOK
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Herorona. Cuna ynpyroctu. Cuia yaJbHbIE https://m.edsoo.ru/ff0
Tpenus". 3aJaHMs. afb8e
Cuna TSDKeCTH M 3aKOH BCEMUPHOTO §14-16, bubnmoreka [JOK
22 TATOTEHUS. Y CKOpEHHE CBOOOTHOTO yrp.16 https://m.edsoo.ru/ff0
najcHus. af044
"JIBU>KEHUE TET BOKPYT J%080i0%0:Y5 0
23 rpaBuTarimoHHoro neHrpa (ConmHevHas yaJbHbIC
cuctema). ['anaktuku". Ypox- 3a7aHus.
KOH(EpeHIHS.
1%0010%0:77910%
24 Pemenue 3anau no teme "Cuiia I;mcecm aJlbHBIE Egggﬁ;ﬁ;&l‘gﬁfo
Y 3aKOH BCEMHUPHOTO TATOTCHHUS". 3a1aHMS. af5f8
) %05910%0:37 01
[TepBas kocMHYeCKasi CKOPOCTb. aNbHBIC ’ Bubmiorexa LIOK
25 HeBeCOMOCTH H Teperpy3Ku https://m.edsoo.ru/ff0
Y3KH. 3aJlaHuA. af33c
PaBHOBecue MaTepuabHOW TOUKH. §22-23,
AbcomoTHO TBEPI0E Tesio. PaBHOBecHe yrp.22. bubnmmorexa LIOK
26 TBEPZOTO TeJla C 3aKPETUIEHHOW OCBIO https://m.edsoo.ru/ff0
BpauieHuss. Moment cuibl. LieHTp afe36
TSHKECTH.
PaBHOBeCHE MarepruamTbHON TOUKH. J%08010%0:Y% 0
AbcomoTHO TBEpAOE Teno. PaBHOBecHe yallbHbIE
27 TBEPJOTO TeJIA C 3aKPEILNIEHHON OChIO 3a7aHus.
BpauieHuss. Moment cuibl. LieHTp
TSDKECTH.
Pemrenne 3amad mo teme "MoMeHT Wr i brbmiorexa LIOK
28 crbr, TleHTp ToKeCTH" yaJbHbIE https://m.edsoo.ru/ff0
. . 3aaHusl. b02b4
[ToaroroBka K KOHTPOJIBHOM pabOTE MO WunouBun bubnunorexa LIOK
29 Teme "MexaHn4ecKoe JIBH>KEHHE. yaJbHbIE https://m.edsoo.ru/ff0
B3aumoneiictue ten". 3aaHus. b0408
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https://m.edsoo.ru/ff0af5f8
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https://m.edsoo.ru/ff0b02b4
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KontposbHas pabota mo teme 140501020:37 0 bubnuoreka IIOK
30 "MexaHn4YeCcKOe IBIKEHUE. yaJbHbIE https://m.edsoo.ru/ff0
BsaumogeiictBue Ten". 3aJaHusl. b06ec
Nmnynbe Tena. UMmynbse cuiibl. 3aKoH §24, bubmuoreka [{OK
31 COXpaHEeHHS UMITYJIbca. YIIPyroe u ynp.23. https://m.edsoo.ru/ff0
HEYIIPYTroe B3auMOJICHCTBHE. b07fa
Pemrenue 3agad mo reMe "3akoH §25, brbmiorexa [IOK
32 " yip.24. https://m.edsoo.ru/ff0
COXPaHEHHUS UMITyJIbca'. b096C
" J%05810%0:35 01
PeakTuBHOE ABMKEHUE B IPUPOJIE U
33 " yaJlbHbIE
TexHuke". Ypok-KoHpepeHusl. SN
§26, bu6nmorexa LIOK
34 Mexanunueckas paboTa U MOIIIHOCTb. ymp.25. https://m.edsoo.ru/ff0
bOa84
Pabota crIIbI TSDKECTH, CHITBI YIIPYTOCTH Wezmsun | Bubmorexa LIOK
35 ’ yaJbHbIE https://m.edsoo.ru/ff0
11 CHIIBL TPEHHA. 3aIaHusl. b0db8
Jlaboparopnast pabota «Ornpezaenenue Odopmur
36 paboThI CUITBI TPEHUS TIPU b padory.
PaBHOMEPHOM JIBHKEHHUH TeJa 110
TOPU30HTAILHOM MOBEPXHOCTHY.
CBs3b 9HEprUU U paboTHI. §27,
37
[ToTentmanpHas SHEPTHSL. yrp.26
Kunernueckas sneprus. Teopema o Mammeun | BrGmioreka LIOK
38 . ) yaJIbHbIE https://m.edsoo.ru/ff0
KHHETUYICCKOW SHEPTHH. -, b0C32
3aK0H COXpaHEHUS SHEPTUU B 328,
39 p p yrp.27(1-
MEXaHHKE. 3)
Odopmuts = bubnuoreka [JOK
40 Jlaboparopnas pabota «3ydeHue paGory. https://m.edsoo.ru/ffo
3aKOHA COXPAHCHHUS YHEPTUI. b12fe
41 KonebarensHOE IBUKEHNUE U €TO §29-30, but6mmorexa [IOK
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XAapaKTEPUCTHKH. ynp.29 https://m.edsoo.ru/ff0
b1858
3aTyxaromue KojieOaHusl. §31-33, bubmiorexa HOK
42 yip.30 https://m.edsoo.ru/ff0
Bremnyxaennsie konebanus. Pesonanc. b20f0
MaremaTuyecKuil U NpyKUHHBINA Wuusnn
43 yaJbHbIC
MasITHUKH.
3aJ]aHMusl.
«3aBHCHMOCTH Ieproaa KoJieOaHUul OT Odopmur bubmuoreka [JOK
44 KECTKOCTHU IIPYKUHBI U MacChl Ipy3a. b pabory. https://m.edsoo.ru/ff0
Ypok-uccieaoBaHue. b197a
) %05910%0:37 01
45 [IpeBparieHue 3Hepruu Npu yatbHbie
MEXaHHUYECKHX KOJIEOaHMSIX.
3aaHusl.
Jlaboparopuas pabota «OnpeneneHue Odopmure = Bubamoreka IIOK
46 YaCTOTHI ¥ TIEPHOJIa KOJIcOaHH I pabory. https://m.edsoo.ru/ff0
MPYXKUHHOTO MasTHUKA. blaec
JIaboparopnas padora «IIpoBepka OdopMuTth
He3aBI;ICI/n\IZOCTHpnepHoz[a I?onegaﬂnﬁ a(IéOI; Bubmmorexa HOK
47 paoboty. https://m.edso0.ru/ff0
rpy3a, MOABEIICHHOTO K HUTH, OT MacChl b107a
rpy3ay.
Mexanndeckue BosHbl. CBolicTBa §34-35, bubmoreka [IIOK
48 MEXaHU4eCKHUX BOJIH. [IponosbHbIE U ymp.33. https://m.edsoo.ru/ffQ
MOTEPEYHBIE BOJIHBI. b21fe
" s 1%0010%0:77910%
MexaHuuyeckre BOJHBI B TBEPAOM
o n AJIBHBIC
49 tene. CeificMudeckne BOHBI". YPOK-
KOH(EpEHITHsI 3a/iaHusl.
§36,
50 3ByK. PacnipocTpanenue u oTpakeHue 34
3ByKa. ynp.34.
Ypoxk-uccnenoanue "Habmonenue J%0891070:35 01
51 3aBUCHUMOCTH BBICOTHI 3ByKa OT yaJbHbIE

qacTOTHI".

3aaHus
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50 I'poMKOCTB 3ByKa M BBICOTA TOHA. §37-38,
AKyCTUYECKHUI pE30HAHC. yrp.36.
" WnpuBun | Bubnuoreka [JOK
53 Tz;;;f: :fBz,K g;ﬁgﬁ;ﬁg BHI;p poae n yaJbHbIE https://m.edsoo.ru/ff0
P —— 3aJlaHus b23ca
[ToaroroBka Kk KOHTPOJILHOU PabOTE MO 14001020970 bubnunoreka LIOK
54 TeMe "3aKOHBI COXPAHCHHS. yaJbHbIE https://m.edsoo.ru/ff0
MexaHn4eckue KoaeOaHus U BOJHBI". 3a7aHus. b25f0
Kontposnbnas pabota o teme "3akOHbI NunuBua
55 coxpaHeHus. Mexanndeckue KoieOaHus yaJlbHbIE
Y BOJIHBI". 3a/1aHMUs.
DIEeKTPOMarHuTHOE MOoJIe. Unzuenn BH6J.]HOTeKa LOK
56 yaJbHbIE https://m.edsoo.ru/ff0
DIEKTPOMArHUTHHIE BOJTHBI.
3aJaHusl. b2abe
140010209701
57 CBoiicTBa 3JIEKTPOMArHUTHBIX BOJIH. yaJIbHbIE
3a/laHusl.
n
HH_[KaJ'Ia AMEKTPOMArHUTHBIX BOJIH. 140291120370 BuGmiorexa [IOK
58 CTIOJIb30BaHUE C?’J'IGKTpOVIVVIaFHI/ITHI)IX yaJIbHbIE https://m.edsoo.ru/ff0
BOJIH ISl COTOBOH CBsI3H". YPOK- 3a/laHusl. b2fe6
KOH(epeHIHsL. T
"N3y4yeHne CBOMCTB 3J€KTPOMAarHUTHBIX 103 01070:370i bubmmnoreka IJOK
59 BOJIH C TIOMOIIIbIO MOOMIIBHOTO yaJbHbIE https://m.edsoo.ru/ff0
tenedona". Ypok-uccieaoBaHue. 3aIaHusl. b2c6e
Pemenue 3agayd Ha onpeneneHue J%08910%0:Y% 0
60 YacTOTHI U JTTUHBI AJIEKTPOMArHUTHOM yallbHbIE
BOJTHBI 3aJJaHMS.
DneKTpoMarHuTHas IPUPO/Ia CBETA. §40. bubmmorexa [JOK
61 Ckopoctb cBeTa. BonHOBBIE CBOMICTBa https://m.edsoo.ru/ff0
CBETA. b31d0
Hcrounuku ceera. [Ipsmonnneiinoe §40, bubmuotexa [JOK
62 pacrpocTpaHeHHe CBeTa. 3aTMEHHUS ynp.37. https://m.edsoo.ru/ff0
Connua u JlyHsl. b3658
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3aKoH OTpaXkeHHUs CBeTa. 3epKaia. §41-42, bubmmnoreka IIOK
63 Pemenue 3a1au Ha mpuMEHEHUE 3aKOHA ymp.39. https://m.edsoo.ru/ff0
OTpa)KEHHMsI CBETA. b38c4
[Ipenomienue cBeta. 3aKoH §43, Brbmrorexa OK
64 P ’ yip.40. https://m.edsoo.ru/ff0
MIPEJIOMIICHUS CBETA. b3aea
1%05910%0:97914%
[TonHoOE BHYTpEHHEE OTPAKEHHUE CBETA. bu6muorexa [JOK
65 Hcnosp30BaHnE OJTHOTO BHYTPEHHETO AJIbHBIC https://m.edsoo.ru/ff0
OTpa)kKEHMsI B ONTUYECKUX CBETOBOJIAX. 3a/laHusL. b3c5¢
Jlaboparopnas padota "HccnenoBanue Odopmuts
66 3aBUCHUMOCTH yTJia MPETOMIICHHS paborty.
CBETOBOTO JIy4a OT yIJla maJIieHus Ha
rpanuiie "BO31yX-CTEKI0".
"Hcnonb30BaHne NOJHOTO BHYTPEHHETO NunnBuny
67 OTPa’KCHHUS: CBETOBO/IBI, aJIbHbIE
OINITUKOBOJIOKOHHAA CBsA3b". YPOK- 3a/aHMsl.
KOH(EpEHIIHS.
§44, bubmoreka LIOK
68 JInma3el. OnTHYECKas CHIA JIMH3EI. yrp.41. https://m.edsoo.ru/ff0
b3f2c
§45, Bu6nuoreka IIOK
69 ITocTpoenne n300pa>keHU B JINH3AX. yrp.42. https://m.edsoo.ru/ff0
b444a
Jlaboparopnas pabota "Onpenencaue Odopmute  Bubnuoteka IIOK
70 (OKYCHOTO pacCTOSIHUS U ONTHYECKOI pabory. https://m.edsoo.ru/ff0
CHJIBI coOMparomeit JINH3bI'". b4206
20201070:370
Ypok-koHpepenmus "OnTudeckue aJbHBIE ’ Bubmrorexa LOK
71 " https://m.edsoo.ru/ff0
JIMH30BbIE TPUOOPHI". 3a71aHMs. c0a7e
72 I'na3 kak ontuyeckas cucreMa. 3peHue. 346. bubmmorexa [IOK
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b4684

1%0910%0:97910%
73 "IledexTnl 3penns. Kak coxpaHuTh aJbHbIC
3penue". Ypok-KoH(pepeHIusl. 3a1aHus.
Pasnoxxenue 6emoro cBera B CIEKTp. 46.
p 3 bubmunoreka LIOK
OnbiTel HetoToHa. Criokenue _
74 https://m.edsoo.ru/ff0
CHEKTPAILHBIX I[BETOB. Jlucmepcus cOfde
CBeTAa. -
Jlaboparopnas padota "OnbIThI 10 Odopmuts
Pa3IoKEHHUIO OEJIOT0 CBETA B CIIEKTP U pabory. bubmmoreka [JOK
75 BOCIIPUSATHIO I[BETA MPEIMETOB IIPU UX https://m.edsoo.ru/ff0
HaOJI0ICHUU Yepe3 I[BETOBBIE c0e2a
buabTpHI".
"BosHOBEIE CBOMCTBA CBETA: §49-50.
76 aucriepcus, HHTepepeHnns u
audpakius”. YpoK-IpaKTUKYM.
Hcnyckanue 1 MOriouieHue cBera §51-55. bubnunoreka [IOK
77 aromoM. KBaHTbl. JInHeuarteie https://m.edsoo.ru/ff0
CHEKTPHIL. cl44c
Unausun but6moreka [JOK
- "
78 zg)e(::; H(?Bai?f};ﬁaéii?nmﬂmm yaJIbHbIE https://m.edsoo.ru/ff0
p y : 3aaHus ¢1550
56,
EHHHBHﬂy but6mmoreka [IOK
79 PannoakTuBHOCTH U €€ BUJIBI. https://m.edsoo.ru/ff0
QJTbHBIE
cl1672
3a/laHusl.
§56,
uHauBUAYya  bubnmoteka [IOK
P
77 OmnsiTel Pesepdopaa u mianerapHas —— https://m.edsoo.ru/ffo
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78 [Tocrynatel bopa. Monens atoma bopa. AJIbHBIC
3a1aHusl.
§57,
Ctpoenue atoMHOTO0 siipa. Hykionnas WHIUBULY bubanorexa LIOK
82 https://m.edsoo.ru/ff0
MOJEIb. aJbHBIE c18ac
3a1aHusl. -
§58,
bubnuorexa [JOK
83 PannoakTrBHBIC IPEBpAIICHHUS. WHIMBHIY ttps://m.edsoo.ru/ffo
H3oTo1sl. aJIbHBIE
clal4
3aaHusl.
J%05910%0:3% 01}
Pemrenne 3amaud mo teme: aJIbHBIE ’ Bubmorexa LOK
84 " " https://m.edsoo.ru/ff0
PannoakTrBHBIC IpEeBpaIicHus". 3a71aHMs. clbda
KoHncmext
85 [lepuon nonypacnaza. UHIUBUIY
aJbHBIE
3aJjaHUSL.
"PalnOaKTUBHBIE U3JIYUCHHS B §61, bubnuoreka IIOK
86 IIPUPOJE, MEAULIMHE, TEXHUKE". YPOK- ymp.52( https://m.edsoo.ru/ff0
KOH(EpEHIIHS. c2126
§62-63, Bu6norexa IIOK
87 FLACPHEIE PEAKIINMH. 3AKOHBI COXPAHEHH ynp.52(4-  https://m.edsoo.ru/ff0
3aps/I0BOrO U MacCOBOTO YHUCEII. 5) 1058
Nuanusun but6mmoreka [IOK
88 JHEPIHs CBA3H ATOMHBIX A7€p. CBA3E yaJbHbIE https://m.edsoo.ru/ff0
MacChl U DHEPTHH.
3aJIaHuA. cld7a
" J%08910%0:Y% 0
89 Pemenue 3agau no reme "Anepueie R

peakuuu'.

3aaHus.
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Peakuuu cunTe3a U 1eieHUS sie M usun Eubmorexa LJOK
90 e TOMHIKI SHEDMN COLHLA 1 3113'&3 yaJIbHbIE https://m.edsoo.ru/ff0
b ! o 3aJIaHMUS. cle88
Ypok-koudepennus "AnepHas §63
91 sHepreTuka. J[eMcTBHS palMOAKTUBHBIX
W3JIy4YCHHUI Ha KUBBIC OPTaHU3MBI'.
IToaroroBka K KOHTPOJIBLHON pabOTE MO NupuBuny
Telxia "OneKT OMaFTI;pHTHOG HO];J)IG aJbHBIE Bubmzorexa HOK
92 p ) https://m.edsoo.ru/ff0
DNeKTpOMarHuTHbEIE BOJIHBL. KBaHTOBBIE 3a1aHMS. 2236
sIBJICHUS "
KonrponsHas padora o reme NunuBuny
93 "DJIeKTPOMarHuTHOE MOJIE. aJbHbIC
DJeKTPOMarHuTHEIE BOJTHBI. KBaHTOBBIC 3a7aHM.
sIBJICHUS "
[ToBTOpEeHME, 0000IICHHE. WNunuBun bubmmoreka [JOK
94 JlaboparopHbie pabOTHI IO KypCy yaJIbHbIE https://m.edsoo.ru/ff0
"B3zanmonenicTBue Tea'". 3aJaHus. c245a
IToBTrOopenue, o6o0meHue. Pemenne WunuBun  Bubmmorexa [IOK
95 paCUYETHBIX U KQaUECTBEHHBIX 3a/1a4 10 yaJbHbIE https://m.edso0.ru/ff0
teme "TeroBble mpouecchl”. 3aJaHus. c2572
J%05910%0:37 01
I'ogoBast kOHTpoOIBHAS paboTa Mo AITbHBIE ’ Bubmzorexa LIOK
96 P P https://m.edsoo.ru/ff0
¢u3uke 3a Kkypc 9 knacca. 3a1aHus. 2222
1%0010%0:77910%
IToBTrOopenue, o6o0menue. Pemenue bubmmorexa [IOK
aJTbHBIE _
97 pacyeTHBIX U KAYECTBEHHBIX 331a4 10 https://m.edsoo0.ru/ff0
teme "KIIJ] anekTpoycTaHoBOK". 3aJlaHU. c2b30
1%0:910%0:77910%
[ToBTOpeHnue, 06061IeHNE. AILHLL bubmuotexa [JOK
98 JlaGopaTopHble paboThI 10 Kypcy ¢ https://m.edsoo.ru/ff0
"CBeTOBEIE SIBJIEHHS". 3a/laHus. c2c52
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IToBTOpenue, 0600meHne. Pabora ¢ bubnmnoreka [JOK
99 TEKCTaMHU 1O TeMe "3aKOHbI AJIbHBIC https://m.edsoo.ru/ff0
COXpaHeHHMs B MexaHUKe". SallaHuA. c2d6a
1%05910%0:97914%
[ToBTrOopenue, o6o0menue. Pabora ¢ bubnuorexa [IOK
100 TekcTamu 1o Teme "Konebanus u AJIbHBIC https://m.edsoo.ru/ff0
BOJHEL". 3a/laHusl. c2e82
1%0010%0:77910%
[ToBTOpenue, 0600meHne. Pabora ¢ bubmmoreka [JOK
101 TekcTamu 1o Teme "CBEeTOBBIC JIbHBIC https://m.edsoo.ru/ff0
gpIeHus". 3aJIaHMS. c3044
[ToBTopenue, 0600mIeHNe. PaboTa ¢ Mrnueiny
102 TekcTamu 1o Teme "KBaHToBas u AIbHbIC
3aJIaHMS.
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MPOBEPSIEMbBIE IPEJIMETHBIE PE3YJbTATHI OCBOEHUS OCHOBHOM
OBPA3OBATEJBHON MTPOI'PAMMBI OCHOBHOT'O OBIIEIO
OBPA30BAHUA

7 KIIACC

Koxa
MPOBEPAEMOro
pe3yJbTara

IIpoBepsiemble MpeAMeTHBIE Pe3yJIbTAThl 0CBOEHHSI OCHOBHOM 00pa30oBaTe/IbLHOM
NMPorpaMMbl OCHOBHOT0 00111er0 00pa3oBaHusl

11

HCII0JIb30BAaTh U3YUYCHHBIC ITIOHATHUSA

1.2

1.3

pa3nuyath SBJIEHUS IO ONKCAHUIO MX XapaKTEPHBIX CBOMCTB M HAa OCHOBE OIIBITOB,
JIEMOHCTPHUPYIOIINUX JaHHOE (PU3NIECKOE SBICHUE

pacro3HaBaTh MPOSBICHUE HW3YYEHHBIX (DU3MYECKHX SIBICHUH B OKPYXKAIOIIEM MHpE, B
TOM yHcie (U3NYECKUE SIBJICHUS B IPHUPOJE, NMPH 3TOM IEPEBOAUTH NPAKTUUYECKYIO
3ajauy B yueOHYI0, BBLIEIATH CYLIECTBEHHbIE CBOWCTBA (IIPU3HAKU) (PU3MUECKUX
SIBJICHUI

14

OIMUCBIBATh H3YUYCHHBLIC CBOMCTBa TelI U (1)14314%01(1/16 SABJICHUS, UCIIOJIB3YH (1)14314%01(1/16
BCJIMYHHBI, IIPU OIIMCAHUU ITPABHUJIBHO TPAKTOBATH (1)I/ISI/IT-IGCKI/II7I CMBICJTI HUCIIOJIb3YCMBIX
BCINYHNH, HX 0003HaUYeHHUsT U CAMHHNIBI (I)I/ISI/I‘ICCKI/IX BCINMYHMH, HaXOJUTb (1)OpMy.TH:>I,
CBA3LIBAIOIINEC IOAHHYIO (1)I/ISI/I‘~I€CKyIO BCJIMYMHY C JPYIrMMU BCIWYUMHAMH, CTPOHTH
Fpaq)I/IKI/I N3YUYCHHBIX 3aBUCUMOCTEH (bPISI/I‘ICCKI/IX BCINYNH

1.5

XapaKkTepu3oBaTh CBOWCTBA TeJ, (U3UYECKUE SBJICHHS U IPOLECCHI, HCIONb3Ys
M3yYeHHBIE 3aKOHBI, IPH 3TOM JaBaTh CIOBECHYIO (POPMYIMPOBKY 3aKOHA M 3aITUCHIBATH
€ro MaTeMaTU4YeCKOEe BBIPAKECHUE

1.6

OOBACHATH (PU3UUECKUE SIBJIICHUS, TPOLIECCH] U CBOWCTBA TE€J, B TOM YUCIIE U B KOHTEKCTE
CUTyaluil IPaKTUKO-OPUEHTHPOBAHHOIO XapaKTepa: BbISIBIATH IPUYMHHO-CIIEICTBEHHBIE
CBSI3H, CTPOUTH 00BsICHEHUE U3 | — 2 JTIOTMYECKUX IIaroB ¢ ornopoi Ha 1 — 2 W3y4eHHbIX
CBOMCTBA (pU3MUECKUX SABICHUHN, PU3MUECKUX 3aKOHA WM 3aKOHOMEPHOCTHU

1.7

pematb pacy€THele 3agayd B 1 — 2 nAeHCTBUS, HUCHONb3YS 3aKOHbI U (OPMYIIBL,
CBsI3bIBaIOLIME (PU3MUECKHE BEJIMUMHBI: HA OCHOBE aHAJIM3a yCIOBUS 3a/1a4Ml 3alllChIBAaTh
KpaTKoe YCJIOBME, MOJCTAaBIATh (hU3NUYeCKHe BENUYMHBI B (OPMYJIBl U TPOBOAUTH
pacuéThl, HAXOIUTh CIPAaBOYHbIE JAHHbIE, HEOOXOAUMBIE JIJIsl PELIEHUS 3a]a4, OLICHUBATh
PEATMCTUYHOCTD MOJTYYEHHON (PU3HUECKON BETUYMHBI

1.8

1.9

1.10

pacmo3HaBaTh MPOOIEMbI, KOTOPHIE MOXKHO PEIIUTh MPHU MOMOIIU (PHU3UIECKHX METOIOB,
B OINHCAHUHM WCCIEAOBAHUS BBIJCISITH MPOBEPSIEMOE TPEANOIOKEHUE (THUIIOTE3Y),
pa3nuyaTth W UHTEPIPETUPOBATH IMONYYCHHBIH pe3ynbTaT, HAXOAUTh OLIMOKU B XOE
OIBITA, 1€JIaTh BBIBOJBI MO €r0 PE3yIbTaTaM

MIPOBOAUTH OMBITHl 1O HAOJIONEHUIO (U3NYECKUX SBICHUNA WM (PU3NUYECKHX CBOWCTB
Ten:  (GopMyIupoBaTh MpPOBEpsAEMble MPEINONOKEHUs, COOMpaTh YCTaHOBKY W3
MIPEIJIOKEHHOTO0 000PYAOBAHHUS, 3aAIIUCHIBAThH XO/1 ONbITa U (POPMYIUPOBATH BHIBOIBI

BBITIOJTHATH NPSIMblE U3MEPEHMSI C HCTIOIb30BAaHUEM aHAJIOTOBBIX U HU(PPOBBIX MPUOOPOB,

3aMUCBIBaTh MOKa3aHUs NPUOOPOB € YUETOM 3aJaHHON aOCONIOTHOM MOIpPEeIHOCTH
U3MEPEHUI

1.11

MIPOBOJNTHh MCCIENOBAHUE 3aBUCHMOCTH OMHOW (DM3MUECKON BEIMYUHBI OT JAPYroil ¢
WCIIOIb30BAaHUEM TIPSIMBIX HM3MEPEHUH, YydJacTBOBATh B IUIAHMPOBAHWU YYEOHOTO
UCCIIeIOBaHMS, COOUPATh YCTAHOBKY M BBIMIOJHATH U3MEPEHHSI, CIEysl MPEATI0KEHHOMY
mIaHy, (PUKCHPOBATh PE3yJabTaThl MOJYYEHHOW 3aBHCHUMOCTH (PU3WYECKUX BEIUYMH B
BHUJIE TPEJIOKCHHBIX TabmuI] u TpaduKoB, JAeNaTh BBIBOABI IO pe3yibTaTaMm
HCCIICTOBAHUS

1.12

MPOBOANTh KOCBEHHbIE H3MEpeHHUs (U3NYECKUX BEIMYMH, CIEAys MpeIoKEHHOU




MHCTPYKLUU: TIPU BBIOJHEHUH U3MEPEHUN cOOMpPATh HKCIIEPUMEHTAIbHYIO YCTAHOBKY U
BBIYUCIISITH 3HAYEHUE UCKOMOM BETMYHUHBI

1.13

coOmogaTh TpaBWiIa TEXHUKUA Oe3omacHOCTH Tpu  pabore ¢ JabopaTOpHBIM
o0opynoBaHHUEM

1.14

1.15

YKa3bIBaTh MPUHIUIBI JEHCTBUS MPHUOOPOB U TEXHUYECKHUX YCTPOICTB, XapaKTepU30BaTh
MPUHIUIBI ACUCTBUS U3YYCHHBIX MPUOOPOB U TEXHUYECKUX YCTPOMCTB C MOMOIIBIO UX
ONMCAHUs, UCIONb3Yysl 3HAHUSA O CBOWCTBAX (UIMUYECKUX SBICHUA U HEOOXOIUMbBIE
¢du3nveckre 3aKOHbI M 3aKOHOMEPHOCTH

OPUBOAUTH TpUMEPHl (HAXOOUTh HMH(OPMAIMIO O TpUMepax) MNPAKTUYECKOTO
UCIOJIb30BaHUs (PU3UYECKMX 3HAHWM B TMOBCEJIHEBHON KHU3HU [UId OOecleueHUs
0e30macHOCTH TMpH OOpamieHuu ¢ MpubopaMu M TEXHHUUYECKUMH YCTPOMCTBAMU,
COXPAaHEHHUS 370POBbs U COOIIOIEHNS HOPM 3KOJIOTUYECKOTO TIOBEJIEHUS B OKPY KON

cpene

1.16

1.17

OCYIIECTBISITH OTOOP MCTOYHUKOB MH(OpManuu B ceTd VHTEpHET B COOTBETCTBHH C
3aJJaHHBIM MTOMCKOBBIM 3aIlpOCOM, Ha OCHOBE MMEIOIIMXCA 3HAHUW M MYTEM CPABHECHUS
Pa3IMYHBIX HCTOYHUKOB BBLIEISATH MH(MOPMAIMIO, KOTOpas SBISETCS MPOTUBOPECUMBOMA
WJIH MOXET OBITh HEJIOCTOBEPHOM

WCIIOJIb30BaTh IPU BBINOJIHEHUM Y4YEOHBIX 3aJaHUN HAayYHONOIYJSPHYIO JIMUTEPATypy
(bU3MYECKOro CoepIKaHus, CIIPpaBOYHbIe MaTepuallbl, pecypchl ceTu VIHTepHeT, BlajeTh
npuéMaMi KOHCIIEKTHPOBAaHHS TEKCTa, NpeoOpa3oBaHus HHGOpMAIMA U3 OIJHOM
3HAKOBOW CUCTEMBI B IPYTYIO

1.18

co3/laBaTb COOCTBEHHbIE KpAaTKUE IMMCbMEHHBIE U YCTHBIE COOOIIEHHUs Ha OCHOBE 2 — 3
WCTOYHHUKOB MH(POpPMAIUU (PU3UIECKOTO COAEPKAHUs, B TOM YHCIE ITyOJHMYHO JeiaTh
KpaTKue COOOIIeHUsI O pe3ysbTaTaX MPOEKTOB WM y4eOHBIX HCCIIEIO0BaHUM, MPH 3TOM
rPaMOTHO  MCHOJb30BaTh M3Y4YEHHBIM TMOHATUHHBIA  ammapaT Kypca  (U3UKH,
COIPOBOXKAATh BBICTYIUICHUE IIPE3ECHTALUEN

1.19

IIpHU BBIITOJIHCHHUU y‘{e6HHX IMPOCKTOB U I/ICCJ'IG,Z[OBaHI/Iﬁ pacpeacisiTh 00s13aHHOCTH B
rpymnmnec B COOTBETCTBHUH C IMMOCTABJICHHBIMH 3aJad4aMH, CIICAWUTH 34 BBIIIOJIHCHHUEM IlJIaHA
ﬂeﬁCTBHﬁ, aJICKBATHO OICHUBATb COOCTBEHHBII BKJIal B HACATCIIBHOCTHL T'PYIIIIHBI,
BBICTpanBaTh KOMMYHHUKATUBHOC BSaHMOﬂeﬁCTBHe, YUUTBIBAsA MHCHUC OKPYKAIOIIUX

8 KUIACC

Kon
IpoBepPsAEMOro
pe3yJjabTara

IIpoBepsiemble peMeTHbIE Pe3yJIbTATHI OCBOEHHUS OCHOBHOI 00pa3oBaTe/ibHOI
NMPOrpamMMbl OCHOBHOI0 00111ero 00pa3oBaHus

11

HCIIOJIBb30BaTh IMMOHATHA

1.2

1.3

paznuyaTh SBJIEHUSA IO ONHUCAHMIO MX XapaKTEPHBIX CBONCTB U HA OCHOBE OIBITOB,
JTEMOHCTPUPYIONTNX TaHHOE (PU3UIECKOE SIBJICHUE

pacrno3HaBaTh MPOSBICHUE M3YyYEHHBIX (PM3MUYECKUX SIBJICHUM B OKpY)KAIOIIEM MHUpE, B
TOM 4YHcie (U3NYECKHUE SIBICHUS B TPUPOAE, NMPH ITOM IMEPEBOAUTH MPAKTHUECKYIO
3aadyy B Yy4eOHYIO, BBIIEJATH CYIIECTBEHHbIE CBOWCTBA (MPU3HAKH) (HU3HUECKUX
SIBJICHUI

14

OIKCHIBATh U3YYCHHBIC CBOWCTBA Tel M (U3MUYECKUE SBIICHUS, UCTIONB3YS (U3HUECKUE
BEJIMYMHBI, TIPU OMUCAHUU MPABUIBHO TPAKTOBATH (DU3MUYECKHIA CMBICT HCIIOJIB3YEMbIX
BEIIMYMH, OO0O3HAUEHUS W €IUHUIBI (U3NYECKUX BEIMYUH, HAXOIUTHh (HOPMYIIBI,
CBSI3BIBAIOIINE JIaHHYIO (DU3MUYECKYI0 BEJIMYMHY C JPYTUMH BEIUYMHAMH, CTPOUTH
rpaduKu U3y4EeHHBIX 3aBUCUMOCTEH (DU3MUECKUX BETUIHH

1.5

XapaKTepu30BaTh CBOMCTBA Tel, (PU3MUECKUE SBIEHHS M IPOLECCHl, HCIONb3Ys
M3yYeHHBIE 3aKOHBI, IPH 3TOM JIaBaTh CIOBECHYIO ()OPMYIHPOBKY 3aKOHA M 3aIHChIBATDH




€ro MaTeMaTNu4CCKOC BhIPpAKCHUEC

1.6

OOBSICHATh (PU3UYECKUE IPOLECCHl U CBOWCTBA Te€J, B TOM 4YHCIE U B KOHTEKCTE
CUTyallUl  INPAaKTUKO-OPUEHTHUPOBAHHOIO  XapakTepa:  BBIABIATH  IPUYMHHO-
CJICZICTBEHHBIE CBSI3U, CTPOUTh 00BbACHEHHE U3 | — 2 TOrMYecKUX 1IaroB ¢ MOMOIIbI0 1 —
2 U3y4YCHHBIX CBOWCTBA (U3WYECKUX  SBICHHHA, (QHU3MUECKUX 3aKOHA WU
3aKOHOMEPHOCTHU

1.7

pemiate pacu€rHble 3afaud B 2 — 3 JEHCTBUS, HUCHONB3YS 3aKOHBI U (POPMYIIHI,
CBSI3bIBAIOIIME (PU3UUECKUE BETMUYMHBI: HA OCHOBE aHAJIM3a yCIOBUS 3a7ayyl 3alMChIBAThH
KpaTKOE YCIIOBHE, BBISIBISITH HEJOCTATOK JAHHBIX ISl pEIIeHUs 3a7adyd, BHIOMpATh
3aKOHBI U (POPMYIIBI, HEOOXOAUMBIE IS €€ peIIeHUs, TPOBOAUTH PAacUETHl U CPAaBHUBATD
MOJIy4eHHOE 3HaueHue (GU3NYECKON BETMYMHBI C U3BECTHBIMU JAHHBIMU

1.8

1.9

1.10

1.11

1.12

1.13

1.14

1.15

paciio3HaBaTb Hp06JIeMBI, KOTOPBIC MOXHO PCHIUTD IIPHU IMOMOIIN (I)I/ISI/I‘-IGCKI/IX METOJ0B,
HCIIOJIB3YyA OIIMCAHME HMCCICIOBAHMHA, BBIACIIAATE IIPOBEPACMOE IMPCAIIOJIONKECHUC,
OLCHUBATH NPABUJIIBHOCTDL MMOPAAKA ITPOBCACHHA UCCIICA0BAHUSA, NCIATh BHIBO/IbL

MIPOBOJIUTH OTBITHI 110 HAOIIOJCHHUIO (PM3UYECCKHUX SIBICHUH WM (PU3NYECKUX CBOMCTB
Ten:  (GOpPMYIMPOBaTh IPOBEpsIEMble NPEANONIOKEHUs, COOMpaTh YCTAHOBKY U3
MPEUIOKEHHOTO 000PYIOBaHUS, OIMCHIBATh X0 OMBITa U (POPMYITHUPOBATH BHIBOIBI

BBIITOJHATD IMMPAMBIC UBMCPCHUSA C UCIIOJIB30BAHUCM aHAJIOT'OBBIX HpI/I60pOB U JaT4YUKOB
(GU3MYECKNX BEIMYHMH, CPAaBHHBATh pE3YJIbTaThl H3MEPEHHH C YYETOM 3aJaHHOI
a0COIOTHON TOTPEIIHOCTH

MIPOBOAUTH HUCCIIEOBAHUE 3aBUCUMOCTHU OJHOW (PU3NYECKOM BEIMUMHBI OT JIPYrod C
UCIOJb30BAHUEM MPSIMbIX HM3MEPEHHUH: IUIaHUpOBaTh HCCIEl0BaHHE, CcOOUpaTh
YCTaHOBKY M BBINOJHATH M3MEPEHHs], CIEAys MPeIOKEHHOMY IUIaHy, (PUKCHPOBAThH
pe3yabTaThl MOJTYYEHHONW 3aBUCUMOCTH B BHJIE TAaOIHIl M TpaUKOB, J1€1aTh BHIBOJIBI 110
pe3yJIbTaTaM MCCIEN0BAHUS

IMPOBOAWUTL KOCBCHHBIC HU3MCPCHUA (1)I/I3I/I‘ICCKI/IX BCJIIMYHH: IUJIAHUPOBATH HU3MCEPCHMHA,
CO6I/IpaTB OKCIICPUMCHTAJIbHYIO YCTAHOBKY, CJIICAY: npennomeHHoﬁ HHCTPYKIUH, U
BBIYHCIIATH 3HAYCHHUEC BEJIMYNHBI

coOMroAaTh TMpaBWiIa TEXHUKH Oe30macHOCTH Tpu  paboTe ¢ 1abopaTOPHBIM
o0opyaoBaHHEM

XapaKTepu30BaTh MPUHIUIBl JEHCTBUS M3YYEHHBIX TMPUOOPOB U TEXHUYECKUX
YCTPOICTB C OMOPOM Ha MX ONUCAHMS, MUCHOJIb3YS 3HAHUS O CBOMCTBAaX (PU3MUECKUX
SIBJIGHUN ¥ HE0OXO0AUMble (PU3NYEeCKre 3aKOHOMEPHOCTHU

pacrno3HaBaThb HPOCTbIE TEXHUYECKHE YCTPOWCTBA M HM3MEPUTEIbHBIE MPUOOPHI IO
CXeMaM M CXEMaTU4YHbIM pPHUCYHKaM, COCTABIIATH CXEMBI DJJIEKTPUUYECKUX LENed C
MIOCJIEZOBATEIBHBIM M TApaLIEIbHBIM COCAWHEHHEM DJIEMEHTOB, pa3iuydas YCJIOBHBIE
0003HAYEHHS HIIEMEHTOB JIEKTPUUYECKHX IIeTIei

1.16

OPUBOAUTH TNpHUMEPHl (HAXOAWUTh HHGPOpPMAIMIO O NpUMEpax) MPAKTHUECKOro
WCTIONB30BaHUS (PU3WUECKUX 3HAHWK B TIOBCETHEBHOW KWU3HM I OOECTeYeHUS
0e30macHOCTH TMpH OOpallleHuH ¢ OpubopaMH W TEXHUYECKUMH YCTPOWCTBaMH,
COXPAaHEHHS 3JI0pOBbS U COOJIOJEHHS HOPM OSKOJOTMYECKOrO IMOBEACHUS B
OKpY’KaIoLlEeH cpee

1.17

OCYIIECTBISATh MOUCK MH(MOpManuu (PU3NIECKOTO cojepkaHus B ceTu VHTepHET, Ha
OCHOBC MHMCHOIIUXCSA 3HaHI/II71 nu HYTeM CpaBHeHI/ISI JOIIOJIHUTCIBHBIX HNCTOYHUKOB
BBIICNIATh HMH(OPMAIUIO, KOTOpas SBJSETCS IMPOTUBOPEUYMBON MIM MOXKET OBITH
HEJIOCTOBEPHOU

1.18

WCTOJIb30BATh MPHU BBINOJHEHUU YYEOHBIX 33JaHUN HAY4YHO-TIONYJSIPHYIO JIUTEPATypy
(bu3MYECKOTO collep:KaHus, CIIpaBOYHbIE MaTepHallbl, pecypchl cetu MHTepHeT; BIaseTh
npuéMaMi KOHCHEKTHPOBAHUS TEKCTa, NpeoOpa3oBaHUs HH(POpPMAIMK M3 OIHOM
3HAKOBOU CUCTEMBI B IPYTYIO




1.19

co3JaBaTh COOCTBEHHBIC NHMCHMEHHBICE M KpaTKHWE YCTHBIE cooOmeHus, 00001mas
MHPOPMALIMIO U3 HECKOJIBKMX HCTOYHMKOB (PHU3UYECKOTO COJCPXKAaHHSA, B TOM YHCIE
MyOJIMYHO  TMPEACTaBIATh  PE3yJbTaThl  IMPOSKTHOM WM  HCCIEAO0BATEIbCKOM
ACATCIIbHOCTH, HpI/I 3TOM IpaMOTHO HNCITIOJIB30BATh I/I3Y'-I€HHBII‘/1 HOHSITI/II\/JIHBII;'I annapaT
Kypca (DU3UKH, COITPOBOXK/IATh BBICTYIUICHHUE ITPEe3CHTAIIHEH

1.20

9 KVIACC

IpPU  BBIOJHEHUH YYEOHBIX MPOEKTOB MW HCCIEAOBaHUN (PU3UYECKUX MPOLIECCOB
pactpenenarts 00sS3aHHOCTH B TPYIIE B COOTBETCTBHHM C IMOCTABIECHHBIMU 3a/1adyaMH,
CIEIUTh 3a BBINOJHEHUEM IUIaHA JEWCTBHMI M KOPPEKTUPOBATh €ro, aJeKBaTHO
OIICHUBATh  COOCTBEHHBIM  BKJIAJ B  JICATCIHHOCTh  TPYIIBI,  BBICTPAaWBATh
KOMMYHHMKaTHUBHOE B3aMOJICHCTBHE, TPOSBIISs TOTOBHOCTD pa3peiiaTbh KOHPIUKTHI

Kox
NpoBePsSIEMOro
pe3yabTara

IIpoBepsiemble NpeIMeTHbIE Pe3yJIbTATHI 0CBOEHUS OCHOBHOI 00pa3oBaTe/iLHOI
NMPOrpaMMbl OCHOBHOI'0 00111ero 00pa3oBaHus

11
1.2

HCII0JIb30BATh U3YUCHHBIC ITOHATUSA

pasiindate ABJICHHUA IO OINMMCAHUIO HMX XapaKTCPHBIX CBOICTB M Ha OCHOBE OIIBITOB,
ACMOHCTPUPYIOIIUX NAHHOC q)HSH‘leCKOG SIBJICHHUC

1.3

14

1.5

1.6

pacrno3HaBaTh MPOSIBICHNUE U3YUEHHBIX (PM3MUYECKUX SIBJICHUU B OKPY)KAIOIIEM MHUDE, B
TOM 4YHclie (pU3UYecKue SBICHHS B MPUPOJE, TPU 3TOM IEPEBOTUTH MPAKTHICCKYIO
3aa4y B Yy4eOHYIO, BBIICNISTH CYHIECTBEHHBbIE CBOWCTBA (MpH3HAKU) (PU3UUECKHX
SIBJICHUI

OINMCHIBATh U3YYEHHBIE CBOMCTBA T€N U (PU3UUECKHE SBJICHUS, UCIOIb3Ys PU3NUECKUE
BEJIMYMHBI, IPU ONHUCAHUM MPABUIBHO TPAKTOBATh (PU3MUECKUI CMBICT HCHOIB3YEMBIX
BEJIMYMH, OOO3HAYeHMUs] M E€OUHUIBI (U3MUECKUX BEIMYMH, HAXOAWUTh (HOPMYIIbI,
CBSI3bIBAIOIIME JaHHYI (PU3MYECKYI0 BEIMYUHY C APYTUMH BEIUYMHAMH, CTPOUTH
rpadUKu U3y4eHHBIX 3aBUCUMOCTEN (PU3NYECKUX BETMUMH

XapaKTCPU30BaTh CBOMCTBaA TCII, (1)I/ISI/IT-I€CKI/I€ ABJICHHUA W TIPOLECChI, HCIIOJIb3Yys
HU3YUCHHBIC 3aKOHBI, IIPU 3TOM JdaBaTb CJIOBCCHYIO (bOpMy.TII/IpOBKy 3aKOHa H
3aIMUCbIBAThb €0 MAaTCMATHUYCCKOC BLIPAKCHUEC

OOBSICHATh (PU3MUECKUE MPOLECChl M CBOWCTBA TeN, B TOM 4YHMCIE€ M B KOHTEKCTE
CUTyallUil  NIPAKTUKO-OPUEHTHPOBAHHOIO  XapakTepa:  BBIBIATH  NPUYMHHO-
CIIEZICTBEHHBIE CBS3H, CTPOUTH OOBSICHEHUE U3 2 — 3 JIOTHYECKUX IIaroB C MOMOIIBIO 2
— 3 u3y4YeHHbIX CBOHCTBAa (DU3MUECKUX SBJICHUM, (U3MUECKHX 3aKOHA WIH
3aKOHOMEPHOCTHU

1.7

1.8

pemaTth pacu€THblE 3a7aud (OMUpAroUIUMecs Ha CUCTeMy M3 2 — 3 ypaBHEHHH),
UCIOJIb3YSl 3aKOHBI U (OPMYJIbI, CBA3BIBAIOIINE (U3NYECKHE BEIMYMHBL: HAa OCHOBE
aHaJIM3a YCJIOBUS 33Ja4uM 3alMChIBaTh KPAaTKOE YCIOBUE, BBIBIATH HEJOCTAIOIIME WU
130bITOYHBIE JAaHHBIE, BHIOMpATh 3aKOHBI U (POPMYJbI, HEOOXOIUMBIE AJIsi PEIICHHUS,
IIPOBOAUTH Ppacdy€Tbl W  OLEHMBAThb PEATUCTHUYHOCTb IOJIYYEHHOIO 3HAuY€HUs
(hU3UIECKON BEITHMYUHBI

pacro3HaBarh MpoOJIeMbl, KOTOPbIE MOXHO PEIIUTh MPH MOMOIIN (PU3NUECKUX METOJIOB,
HCIIONIb3Ysl  ONMCAHHME MCCIECNOBAaHMWS, BBUIEIATH IIPOBEPSEMOE  IPEAIIOJIOKEHUE,
OLICHMBATb IIPABUJIBLHOCTb IIOPSAAKA IPOBEIEHUSA UCCIENOBAaHUA, N€IaTh BBIBOIBI,
MHTEPIIPETUPOBATh PE3yIbTaThl HAOIIOJCHUH U ONBITOB

1.9

MIPOBOJIUTH OMBITHI MO HAONIOACHUIO (U3NYECKUX SBICHUN WM (PU3UUYECKUX CBOWCTB
TEJ: CaMOCTOSITEIbHO COOMpaTh YCTAHOBKY M3 HM30BITOYHOrO Habopa 00O0pyIOBaHUS,
OIMCBIBATH XOJI OIBITA U €T0 PE3yJIbTaThl, POPMYIHPOBATH BHIBOJIBI

1.10

MPOBOJIUTH TNPH HEOOXOAWMOCTH CEpHI0 TNPSAMBIX HM3MEPEHHUH, ONpereNsisi CpeaHee




3HAYCHHE H3MEpIeMOi BeIUYUHBI ((POKYCHOE pPACCTOSHHE COOMPAOIICH JIUH3HI),
000CHOBBIBATh BHIOOP crioco0a u3MepeHus (M3MEpUTENILHOT0 Tpubopa)

1.11

MIPOBOJNTh WCCIIEJIOBAHUE 3aBUCUMOCTEH (PU3NYECKUX BEIWYUH C HCIOJIb30BaHUEM
NOpSMBIX HM3MEPEHUN: IUIAHUPOBATh HCCIEIOBaHHE, CaMOCTOSITENIbHO COOMpaTh
YCTaHOBKY, (PMKCUPOBATH PE3YJIbTAThI MOJIYICHHON 3aBUCUMOCTH (PH3NYECKHUX BEITMYNH
B BUJIe TaOIHIl U rpauKOB, JeaTh BBIBOJBI [0 PE3YJIbTaTaM HCCIEAOBAHUS

1.12

1.13

1.14

1.15

1.16

IIPOBOJIUTh KOCBEHHbIE U3MEPEHUs (PU3MUECKUX BEIUYMH: IJIAHUPOBATh HU3MEPEHHS,
coOMpaTh OSKCIEPUMEHTAJIbHYIO YCTAaHOBKY M BBIIOJHATH W3MEPEHHUs, CIEAys
IIPEIIOKEHHOW HMHCTPYKLMH, BBIYHUCIATh 3HAUYCHUE BEIWYMHBI M AHAIM3UPOBATh
IIOJIyYEHHBIE PE3YyJIbTaThl C Y4ETOM 3aJaHHOU ITOIPEIIHOCTH U3MEPEHUI

coOMIOIaTh MpaBHJa TEXHUKH OE30MAaCHOCTH TMpH pabore ¢ J1abopaToOpHBIM
o0opynoBaHUEM

pas3iindatb OCHOBHBLIC IIPHU3HAKKW HN3YUCHHBIX (bHSI/I‘IeCKI/IX MOJCIICH: MarcepHraibHasA
TOYKa, a0COJIIOTHO TBépI[OG TCII0, TOYCUHBIM HCTOYHHUK CBCT4, JIY4Y, TOHKasA JIMH34,
IIaHCTapHasA MOACIIb aTOMA, HYKJIOHHAA MOACIIb aTOMHOI'O AApa

XapaKTepu30BaTh TMPUHIUIBI JIEHCTBHS HM3YYEHHBIX NPUOOPOB M TEXHUYECKHUX
YCTPOMCTB € OIOPOH Ha MX ONHCAHUS, UCIOJB3Ys 3HAHUS O CBOMCTBaX (PU3NYECKUX
SIBJIGHUN ¥ HEOOXO01UMble (PU3NUECKHE 3aKOHOMEPHOCTH

HCIIOJIb30BaTh CXEMbl U CXEMATUYHbIE PUCYHKHU M3YYEHHBIX TEXHHUYECKUX YCTPOMCTB,
WU3MEPUTENbHBIX MPUOOPOB M TEXHOJIOTUYECKUX TMPOIECCOB MPU PEHICHHH Y4eOHO-
MPAKTUYECKHUX 3aJa4, ONTUYCCKUE CXEMBI I MOCTPOCHUS M300paKCHHUH B TIIIOCKOM
3epKajie ¥ coouparouieil 1mH3e

1.17

IPUBOAUTH HpPUMEpPbl (HAXOAUTH HMHPOPMALUIO O IMpUMepax) MPaKTUYECKOTO
HUCIIOJIb30BaHUA (1)H31/I‘~IGCKI/IX 3HAaHUH B HOBCCHHGBHOﬁ KHU3HU JIA obecrieueHus
0e30macHOCTH Npu oOpalleHuH ¢ npudopaMu U TEXHUYECKHMMH YCTpOMcTBamH,
COXpPAaHEHHs 3J0pOBbS M COOJIOAEHHS HOPM DSKOJOTHYECKOrOo TIOBEJIEHUS B
OKpYJKaloLLEeH cpese

1.18

OCYILIECTBIATh TMOMCK WH(poOpManuu (usndeckoro cojaepxkanus B ceTd HHTepHer,
CaMOCTOSITENTLHO (OPMYIUPYSl TMOMCKOBBIA 3ampoc, HAXOMUTh IYTH ONpeAeTeHUs
JIOCTOBEPHOCTH TIOJIYYeHHOM MH(POPMAIIMM HAa OCHOBE HWMEIONIMXCS 3HAHUW U
JIOTIOJIHUTEINBHBIX UCTOYHUKOB

1.19

1.20

WCIOJIb30BaTh MPH BBHIOJHEHUU YYEOHBIX 3a/laHMM HAy4dHO-TIOMYJISPHYIO JIUTEpaTypy
(bu3MYECKOTo coaepKaHusl, CIIPaBOUYHbIE MaTepHallbl, pecypchl ceTu MHTepHeT; BianeTsh
npuéMaMu KOHCIIEKTUPOBAHHS TEKCTa, IMpeoOpa3oBaHus HHPOPMALUU U3 OJHOMH
3HAKOBOM CHUCTEMBI B IPYTYIO

CO03/1aBaTh COOCTBEHHbIE MHCbMEHHBIE M YCTHBIE COOOILIEHUS HA OCHOBE MH(pOpMAIUN
U3 HECKOJBbKMX MCTOYHHKOB (DPM3UYECKOTO COJAEpKaHMsI, MyOIWYHO MPEICTaBIIsATh
pe3yNbTaThl MPOEKTHON WIIM MCCIEAO0BATEIbCKON NIE€ATENbHOCTH, P 3TOM I'PAMOTHO
UCIOJIb30BAaTh H3YYEHHBIH MOHATUHHBIN ammapar H3y4aeMoro pasjena (QU3NKH |
COIIPOBOKAATh BBICTYIJICHHE IIPE3€HTaled ¢ Y4€TOM OCOOEHHOCTEH ayAuTOpUH
CBEPCTHUKOB

1.21

IPU BBINOJHEHUH YYEOHBIX TPOEKTOB W UCCIENOBaHUN (DU3MUYECKHX MPOIECCOB
pacnpeenaTtb 00s13aHHOCTU B IpyMIe B COOTBETCTBUHM C MOCTaBJICHHBIMHU 3ajjauaMu,
CIIEAUTh 3a BBIIOJIHEHUEM IIJJaHA JEUCTBUH M KOPPEKTUPOBATh €ro, aJeKBaTHO
OLIEHUBAThb  COOCTBEHHBIH  BKJAaJ B  JCATEIbHOCTb  IPYIIBL,  BBICTPAUBATH
KOMMYHHUKAaTHBHOE B3aUMOICHCTBHE, IPOSIBIISIS TOTOBHOCTD Pa3peiiaTh KOH(IUKTHI




Koxa
pa3aena

ITPOBEPAEMBIE 3JIEMEHTBI COAEPKAHUSA

7 KIIACC

Kon
JIeMEHTAa

IIpoBepsiemble 1eMEHTHI COIePKAHUS

®U3UKA U EE POJIb B IIOBHAHWM OKPYXAIOLIEI'O MUPA

®usuka — Hayka o npupozne. SIBieHus npuponsl. dusndecKue SBICHHUS:

11 MEXaHUYECKHE, TEILUIOBBIC, JJIEKTPUYECKUE, MATHUTHBIE, CBETOBBIE, 3BYKOBBIE
19 @dusnueckue BenuuuHbl. M3MmepeHue Qusnueckux BenMuuH. Dusnueckue
' npudopsl. [lorpemHocts n3MepeHnii. MexxayHapoHasi cucTeMa eInHUI]
EcrecTBeHHOHAYYHBI METOJ| MO3HAHUA: HAOJIIO/IeHUE, TOCTAHOBKA HAYYHOTO
1.3 BOIIPOCA, BBIABMIKCHUE THUIOTE3, OKCIEPUMEHT II0 IPOBEPKE THUIIOTES,
00BsICHEHUE HAOII0JaeMOTO SIBJICHHS
1.4 Onwucanne GpU3MUECKUX SBICHUH C TOMOIIBIO MOJIENIEH
[IpakTuueckue padOTHI:
W3mepenue pacCTOSHUN.
15 N3mepenune o0bEMa KUIKOCTH M TBEPIOTO Tea.

Omnpenenenre pa3sMepoB MaJIbIX TEl.
H3mepenne TeMneparypsl Ipy MOMOIIH KHIKOCTHOTO TEPMOMETPA M TaTYHKa
TEeMIIEpPaTyphl

[NEPBOHAYAJIBHBIE CBEJJEHNA O CTPOEHUUN BEILIECTBA

CrpoeHue BemiecTBa: aTroMbl W MOJIEKYNbl, HX pa3Mmepbl. OmbITHL,

2.1 JOKa3bIBaIOIINE JUCKPETHOE CTPOCHUE BELIECTBA

29 JlBmkeHne wyacTul BemiecTBa. CBS3b CKOPOCTH JIBWJKEHMS 4YacTHIl C
Temneparypoil. bpoynoBckoe nBuxenue, nuhdysus

2.3 B3aumopeiicTBue yacTHI] BEIIECTBA: IPUTSKEHUE U OTTAIIKMBaHHE
ArperaTHble COCTOSIHMSI BEIIECTBA: CTPOEHHUE Ta30B, KUAKOCTEH U TBEPIBIX

2.4 (kpucTayuMyeckux) Tea. B3auMocBsa3b MexXly CBOMCTBaMHU BEIIECTB B Pa3HbIX
arperaTHbIX COCTOSTHUSIX U UX aTOMHO-MOJIEKYJIIPHBIM CTPOEHUEM

2.5 OCOoOEHHOCTH arperaTHbIX COCTOSIHUIM BOJIbI
[IpakTuyeckue paboTHI:

26 Onenka AuaMeTpa aToma METO0M PsIIOB (€ UCIOJIb30BaHUEM (hoTorpadmii).

OnbITH IO HAOTIOIEHUIO TEIIOBOTO PACHIIMPEHHS ra30B.
OnpIThI 1O OOHAPYKEHUIO IEUCTBUS CHUJI MOJIEKYJISIPHOTO TPUTSKEHUS

JIBIDKEHUE U B3AUMOJIEMCTBUE TEJI

3.1 Mexannueckoe ABMKeHUE. PaBHOMEpHOE 1 HEPAaBHOMEPHOE JIBI)KCHHE

32 Cxopoctb. CpenHsisi CKOPOCTh MPU HEPABHOMEPHOM JBMKEHHH. Pacuér mytu
Y BPEMEHU JIBUKEHUS

33 SlBnenne wHepuuu. 3aKOH WHEpUUH. B3anMoneicTBHE Ten Kak NpHUYMHA
W3MEHEHUs CKOPOCTH JIBHXKEHHS Tell. Macca Kak Mepa MHEPTHOCTH Tena

34 [InotHOCTh BemiecTBa. CBA3b MIIOTHOCTU C KOJIMYECTBOM MOJIEKYJ B €IMHUIIE
o0BEMa BelecTBa

3.5 Cwuita KaK XapaKTEepPUCTHKA B3aUMOICUCTBUS TEI

3.6 Cuna ynpyroctd ¥ 3akoH ['yka. MI3mepenune ciiibl ¢ TOMOIIBIO JUHAMOMETPA

37 SBnenue TAroteHus M cuua TskecTH. CHila TSHKECTH Ha JIPYTUX IUTAHETaXx.
Bec Tena. Hesecomocth

38 Cuna tpenusi. TpeHHEe CKONBXEHHUS U TpeHHe Mokosi. TpeHue B mpupoje u
TEXHUKE

3.9 CrnosxeHue cuil, HalpaBJIEHHBIX 110 OJHON NpsiMOM. PaBHO e CTBYIOIIAs CUIT




3.10

3.11

3.12

[IpakTuyeckue pabOTHI:

OmpeneneHre CKOPOCTH PAaBHOMEPHOTO JBM)KEHHS (IIapvKa B JKUJIKOCTH,
MOJIENN JJIEKTPUYECKOr0 aBTOMOOWIS M Tak jgainee). OmnpeneieHue cpeaHen
CKOPOCTH CKOJIbXKCHUSI OpycKa WM IIapuKa 10 HAKJIOHHOH IUIOCKOCTH.
Ompenenenne IUIOTHOCTH TBEPHOro Teia. OTMBITEL, JEMOHCTPUPYIOLIHE
3aBUCHMOCTB PACTSDKCHUs (IeOopMaIiu) IPYKHHBI OT MPHIOKCHHON CHIIBI.
OrBITHI, IEMOHCTPUPYIOIINE 3aBUCHMOCTD CHJIBI TPEHHUSI CKOJIBKEHHS OT Beca
TeJa ¥ XapaKTepa COINPHUKACAIOLINXCS TIOBEPXHOCTEH

@usnueckre SBICHUS B NPUPOAE: IPUMEPHl JBWXKEHHUA C pa3IUYHbIMU
CKOPOCTSIMH B JKMBOI M HEXUBOW MPUPOJIE, IEUCTBUE CUIIbI TPEHHS B IPUPOJIE U
TEXHUKE

TexHuuyeckue yCTporucTBa: TUHAMOMETP, NOAINITHUKA

TIABJIEHME TBEP/IBIX TEJI, )KUIKOCTE 1 TA30B

4.1
4.2

4.3

4.4

Hasnenne TBEpAOTO Tena. CriocoObl yMEHBIICHHS U YBEITHUCHHSI TaBICHUS
JlaBienue rasa. 3aBUCHMOCTb JaBJICHUS ra3a oT 00bEMa, TeMIIEpaTypsI
Ilepenaua naBieHuss TBEPABIMM TeNlaMH, JKMIKOCTAMU M Tra3aMH. 3aKOH
ITackams. ITHeBMaTHUuecKe MaIlTMHBI

3aBHCUMOCTh  JABICHHS IKUJAKOCTH OT DIyOuHbl. [ 'mapocraTmueckuit
napagokc. Coobmaromuecs cocyabl. ['npaBanueckue MeXaHU3Mbl

4.5

Atmocdepa 3emsin u atMocdepHoe naBieHue. [IpuuuHBI CylECTBOBaHUS
BO3AylIHOM  obosmouku  3emiu. OmnbiT  Toppuuemin.  3aBUCUMOCTH
aTMOCc()epHOTO JIaBJIEHHSI OT BBICOTHI HAJl YPOBHEM MOPSI

4.6

4.7

N3smepenue atmocdeprnoro  namienus. [lpubopel g u3MepeHUs
aTMOC(EepHOTO TaBJICHUS

JleficTBHE J)KMJIKOCTH M ra3a Ha NOTPYKEHHOE B HHUX TEJO. BrITalkuBaromas
(apxumenoBa) cumna. 3akoH Apxumesna

4.8

4.9

4.10

[InaBanue ten. BoznyxomnnaBanue

[IpakTuueckue padbOTHI:

HccnenoBanue 3aBUCMMOCTH Beca Tela B Boje OT 00bEMa MOrpyXKEHHOW B
KUJKOCTh yacTu Tena. OmnpeneneHne BhITATKUBAIONIEH CUIIBI, ACHCTBYIOIICH
Ha TeJlo, NOTIpyXKEHHOE B JKUAKOCTh. IIpoBepka HeE3aBUCHMOCTH
BBITAJIKUBAIOIIEHA CHJIbI, JEHCTBYIOIIEH HA TEJIO B KUJIKOCTH, OT MAacCChl TeJa.
OnpITel, JEMOHCTPUPYIOLIME  3aBUCUMOCTb  BBITAIKMBAIOUIEH  CHIIBL,
JEUCTBYIOIEH HA TEJNO B YKUIKOCTH, OT 00BbEMa MOTPYKEHHON B KHUIKOCTH
YacTH Tela M OT IUIOTHOCTH UAKOocTU. KoHCcTpynpoBaHue apeomeTrpa WU
KOHCTPYUPOBAHUE JIOJIKU U ONIPENETIEHUE €€ TPy30MOABEMHOCTH

Ousnyeckue SBICHUS B MPHUPOJE: BIHSHHE aTMOC(EPHOTO IaBJICHUS Ha
KHUBOW OpraHu3M, IJIaBaHueE PhIO

411

TexHuueckue  ycTpolcTBa:  COOOMIAIOIIMECS  COCYIbl,  YCTPOMCTBO
BOJIOTIPOBO/Ia, THIAPABIMYECKUN TIpecc, MaHOMETp, OapoMeTp, BBICOTOMED,
IIOPIIHEBOW HACOC, APEOMETP

PABOTA, MOIIIHOCTbB, SHEPI'UA

5.1 Mexanunueckas pabota

5.2 MexaHn4deckast MOIIHOCTD

53 IIpocTbie MexaHW3MBL: pblyar, OJIOK, HakJIOHHas IuIOcKocTh. IlpaBuio
paBHOBECHs pplyara

5.4 [IpumeHeHne npaBuiIa paBHOBECHS pblyara K OJIOKy

55 «30710TOC TpaBWIO» MexaHUKH. KooadduuueHt mone3Horo JeHCTBHA
MexaHu3MOB. [IpocTbie MeXaHNU3MBI B OBITY U TEXHHUKE

5.6 [ToTennmanpHas SHEPTUH TEJIA, IIOTHATOTO HaJ 3eMIIEN




5.7 Kunernueckas 3Heprust

58 [onnas MeXaHI4ecKkas  OHEeprus. 3aKOH U3MEHEHHUS U COXpaHEHMs
MEXaHUUYECKOHN 3HEpPTrun
[IpakTuyeckue pabOTHI:
Omnpenenenue paboOThl CHIIBI TPEHUS NPU PAaBHOMEPHOM JBUKEHUHU Teja IO

5.9 TOPU30HTAIIBHON MOBepXHOCTU. VccnenoBanre ycinoBuil paBHOBECHSI phlyara.
Namepenne KIIJ| HakioHHOW TIocKOCTH. M3ydeHWe 3aKoHa COXpaHEHUs
MEXaHUYECKON IHEPTrUun

5.10 @u3nuecKue SBICHUS B IPUPOJIE: PbIYAry B TEJIC YEJIOBEKA

511 TexHuueckue yCcTpOHCTBA: pbluar, MOABIKHBIA M HETOABWKHBIN OJIOKH,
HaKJIOHHAsl IJIOCKOCTh, IPOCThIE MEXAHU3MBbI B OBITY

8 KUIACC
Kox Kon
pasiesa IeMeHTA IIpoBepsiemble 3JIeMeHTHI COEePKAHUSA
TEIJIOBBIE ABJIEHU A

OCHOBHBIE TIOJIOKEHUS MOJIEKYJIIPHO-KMHETUYECKON TEOpUH CTPOEHUs

6.1 BeuecTBa. Macca u pazmepbl MoJieKyil. OIbIThl, TOATBEPKIAIOIINE OCHOBHbBIE
MOJIOKEHMSI MOJIEKYJISIPHO-KMHETUYECKOH TeopuH

6.2 Mogenu TBEPAOro, JKUAKONO U Ta3000pa3HOTO COCTOSHUM BellecTBa.
Kpucrammuueckue u amopdHbIe TenIa

6.3 O6’b$ICH€H%e CBOMCTB Tas3o0B, )KHILKocheﬁ U TBEPABIX TEJI Ha OCHOBE
MIOJIOKEHUH MOJIEKYJISIPHO-KUHETHYECKON TEOPUH

6.4 CMaunBaHue U KalWUISPHBIE SIBJICHUS

6.5 TemoBoe pacupeHne u cKxaTue

6.6 Temnepatypa. CBsi3b TeMIiepaTypbl CO CKOPOCTBIO TEIJIOBOTO JBHKEHUS
YacTHIL

6.7 Buytpennsas oHeprus. CnocoObl HM3MEHEHUS BHYTPEHHEH  »Hepruu:
TEIUIoNepeIauya U CoBeplIeHHE paboThl

6.8 Bunel Temonepenayn: TeMI0NPOBOIHOCTb, KOHBEKLUS, U3TyUEHHE

6.9 KonnuecTBo TemnoTel. Y aenpHas TEMIOEMKOCTh BELIECTBA

6 6.10 TennooOMeH U TeTUIOBOE paBHOBECHE. Y paBHEHHE TETUIOBOTO OajaHca

6.11 [InaBneHne u OTBEpAEBaHUE KPUCTAIMYECKHUX BELIECTB. Y AENbHAs TEIJIOTa
TJIaBJICHUS
[TapooGpazoBanue u konnencanus. Mcnapenue. Kunenue. Y nenpHas temiora

6.12 napooOpazoBaHHs. 3aBUCUMOCTh TEMIIEPATypbl KUIIEHHS OT aTMOC(HEpHOTro
JTaBJICHUS

6.13 BraxxaocTs Bo3myxa

6.14 OHeprus TOIIMBaA. Y IeNbHas TEII0TA CrOPAHUs

6.15 [Ipunnunsr paboTsl TeruoBbix nBurareneit KIIJ| TemymoBoro npBuraresns.
TenuioBele ABUTATEIN U 3aLUMTa OKPYKAIOLIEN Cpeibl

6.16 3aK0H COXpaHEHUs U MIPEBPAILICHUSI SHEPTHHU B TEIUIOBBIX MPOIIECccax
[IpakTrueckue pabOTHI:
OnbITH IO OOHAPYKEHUIO JEHCTBUS CHIT MOJIEKYIISIPHOTO IPUTSHKEHUSI.
OmnbITHI IO BRIPAIIMBAaHHUIO KPUCTAIUIOB IIOBAPEHHON COJIM WM caxapa.

6.17 OnbITel O HAOMIONEHUIO TEIUIOBOTO PACHIMPEHHS Ta30B, JKUIKOCTEH H
TBEPJBIX TEI.
Omnpenenenue AaBIeHUS BO3AyXa B OaJUIOHE HINPUIIA.
OmnbITHI, 1EMOHCTPUPYIOIIME 3aBUCUMOCTb JIaBIEHUS BO3/yXa OT €ro o0béma




U HarpeBaHUs WIN OXJIaKICHUS.

[IpoBepka TUIOTE3bI TUHEWHON 3aBUCUMOCTH JJIMHBI CTOJIOMKA JKUIKOCTH B
TEPMOMETPUUYECKOI TpyOKe OT TeMIIepaTyphl.

HabGntonenne W3MEHEHMsT BHYTPEHHEH SHEpPruM Teina B pe3yibTare
TeIuionepeau U paboThl BHEIIHUX CHIL.

HccnenoBanue sBieHMs TEIUIOOOMEHA TP CMEIIUBAHUH XOJIOAHOM U ropsiueit
BOJIBL.

Omnpenenenne KOJIMYECTBA TEIUIOTHI, MOJIYYEHHOT'O BOIOH MPHU TEIII00OMEHE C
HarpeTbiM METAUIMYECKUM HUIUHAPOM.

Onpenenenue ynenbHON TEINIOEMKOCTH BELLIECTBA.

HccnenoBanue npouecca UCIIapeHus.

OmnpeneneHre OTHOCUTENIBHOM BIIaXXHOCTH BO3AYyXa.

OrnpenenieHne yaeabHON TEIIOTHI IUIABJIECHHUS JIbJIA.

dusznueckue ABICHUS B IpUpoAC: MOBECPXHOCTHOC HATSXKCHHUC U KAITMJJIAPHBIC

6.18 SIBJICHUSI B TIPUPOJIC, KPUCTAUIBI B TIpupoe, u3nydenue ConHila, 3amep3anue
BOJIOEMOB, MOpCKHE OpHU3bI; 00pa30BaHUE POCHI, TYMaHa, WHEsl, CHETa.
TexHuueckue  yCTPOWCTBA:  KAaNWJUIAPBI,  NPUMEPbl  HMCIIOJIb30BAHHS

6.19 KPHUCTAJUIOB, >KMJAKOCTHBIA TEPMOMETpP, JNATYUK TEMIIEpaTyphl, TEPMOC,

CUCTCMAa OTOILUICHHA OOMOB, THIPOMCTPbLI, IICUXPOMCETpP, IIapoBasd Typ6I/IHa,
ABUTaTCJ]Ib BHYTPCHHCTO CrOpaHus.

OJIEKTPUYECKHUE 1 MAT'HUTHBIE ABJIEHUA

7.1 Dnektpuzanys Ten. [[Ba posa aIeKTpUIeCKuX 3apsiaioB
BsaumopneiictBue 3apsiokeHHBIX Tell. 3akoH KynoHa (3aBHCHMOCTH  CHIIBI

7.2 B3aMMOJICHCTBUS 3apPsHDKEHHBIX TET OT BEJTUYUHBI 3apS0B U PACCTOSTHUS MEXKITY
TEJIaMH)

73 Onekrtpuueckoe mnone. Hanpsok€HHOCTh 3nekTpuyeckoro mnons. IlpuHiun
CYINEPHO3UIINH IEKTPUUYECKUX MOJIeH (Ha KaUeCTBEHHOM YPOBHE)

74 Hocutenu snexktpuyeckux 3apsaoB. DJIEMEHTAPHBIA AICKTPUUECCKUN 3apsi.
Ctpoenue atoMa. [IpoBOTHUKH U AUDIEKTPUKU

7.5 3aKOH COXpaHEHUs ANEKTPUUECKOro 3apsaa

76 DNEeKTpUYECKU TOK. YCIOBUS CYIIECTBOBAHUS DSJIEKTPUUYECKOIO TOKa.
HcTounnkn MocTOsTHHOTO TOKa

77 JleficTBUS DIEKTPUYECKOTO TOKa (TEMJIOBOE, XUMHUYECKOE, MAarHUTHOE).
DNEKTPUUECKUN TOK B )KUJIKOCTSIX U Ta3ax

7.8 Onektpryeckas nenb. Cuia Toka. DIEKTPUUECKOe HaIPsKEHNE

7.9 ConpoTHBIeHHE MPOBOAHUKA. Y JEIHHOE COMPOTHUBIICHNE BEIIECTBA

7.10 3akon OMa 1St yJacTKa 1enu

7.11 [TocnenoBarenpHOE M MApATIICIHBHOE COSTMHEHUE TTPOBOTHUKOB

7.12 PaboTa 1 MOIITHOCTH ANeKTpUUecKoro Toka. 3akoH Jxoys — Jlenna

713 DneKTpuuecKue ey W TOTPEOUTENH DIIEKTPUYECKOW JHEPrHuH B OBITY.
KopoTtkoe 3ambikanne

7.14 ITocTosuaBIe MaruuTHl. B3anMonelcTBre MOCTOSTHHBIX MarHUTOB

715 MarnuTtHoe nosie. MarHuTHoe mojie 3eMJIM M €ro 3HaueHWe I JKU3HU Ha
3emiie

716 Onelr Opcrena. MarHuTHoe TMose 3JIEKTpUyeckoro Toka. IIpumeHeHue
AIEKTPOMAarHuTOB B TEXHUKE
JleficTBHe MarHUTHOTO MOJII HAa NPOBOJHUK C TOKOM. OJEKTPOJBHUraTElb

7.17 IIOCTOSSHHOTO TOKa. M CIOAb30BaHUE BJIEKTPOJIBUIATENEM B TEXHUYECKUX
YCTPOMCTBAX U HA TPAHCIIOPTE

7.18 OmnpiTer @apagest. ABnenne aneKTpoMarnHuTHON UHAYKIMH. [IpaBuno Jlenma




7.19

Onexrporeneparop. CnocoObl  MOMyYeHHS  AJIEKTPHUUECKOW  DHEPTUHU.
DNEKTPOCTAHIINK Ha BO30OHOBIISIEMBIX HCTOYHUKAX YHEPTHH

7.20

7.21

7.22

[IpakTuyeckue pabOTHI:

OnbITel 1O  HAOMIONEHHWIO  3JEKTPU3ALMM Tl HMHAYKIMEH U IIpH
COIIPUKOCHOBEHHUHU.

HccnenoBanue NEUCTBHA — DJIEKTPUYECKOrO IOJII  HAa IPOBOJHUKUA U
JUDJIEKTPUKH.

C6opka u mpoBepka pabOoThl AMEKTPUUECKON LIEMH NOCTOSIHHOTO TOKa.
W3mepenue u peryimpoBaHue CUJIbI TOKA.

W3mepenue u peryupoBaHue HAIIPSHKCHHUS.

HccnenoBanne 3aBUCHMOCTH CHMJIBI TOKa, HAYHIETO YEpPE3 PE3UCTOp, OT
COIIPOTHBIICHUS PE3UCTOPA U HAIIPSIYKEHUS HA PE3UCTOPE.

OnpIThI, JEMOHCTPUPYIOIINE 3aBUCUMOCTb JIEKTPUYECKOTO CONPOTHBIICHUS
IIPOBOJHMKA OT €T0 JJIUHBI, IUIOIIAIU IIONIEPEUYHOr0 CEUEHUS U MaTepHuala.
[IpoBepka rmpaBmiia CJIOXKEHUS HANpsHKEHUH MNpU  [OCIEA0BATEIbHOM
COCIUHEHUHN JBYX pe3ucTtopoB. IIpoBepka mpaBuia Ui CWIBI TOKa IpHU
MapajuyieIbHOM  COCIMHEHMH  PE3UCTOPOB. Omnpenenenne  pabOTHI
NEKTPUYECKOr0 TOKa, MAYHIEro 4epe3 pe3uctop. OmnpeneneHue MOLIHOCTU
JJIEKTPUYECKOTO  TOKA, BbIIEIseMOM Ha  pesucrope. McecnepgoBanue
3aBUCUMOCTH CHJIBI TOKA, UAYILETO Yepe3 JIAMIIOUKY, OT HANpsDHKEHUS Ha HEH.
Omnpenenenne KITA HarpeBares. HccnenoBanue MarHUuTHOTO
B3aMMOJCICTBUS TIOCTOSIHHBIX MAarHuTOB. M3ydeHWe MarHuTHOro IoJs
MOCTOSTHHBIX MarHWTOB NPH UX OOBEAMHEHUH W pasneneHuu. MccienoBanue
JNEUCTBUS  JJIEKTPUYECKOTO TOKAa HA MArHUTHYKO CTpenky. OmnbIThl,
JEMOHCTPUPYIOIIKE 3aBUCUMOCTb CHJIbI B3aUMOJICHCTBUS KaTyIIKH ¢ TOKOM U
Mar"uTa oT CHJIbI TOKa M HaIpaBJIEHUS TOKA B KaTylke. M3ydenue neiicteus
MarHMTHOTO TOJIsI Ha MPOBOJHUK C TOKOM. KoHcTpyumpoBaHue M H3ydeHHE
paGotbl  anekrpoasurarens. M3mepenne KIIJl  snekrpoaBuratenbHou
ycTaHOBKH. OTBITBI 1O HUCCIEJOBAaHHUIO  SBJIEHUS  3JIEKTPOMArHUTHOMN
WHOYKIWM:  UCCIEJOBAaHME  W3MEHEHUM  3HAUY€HUs M HaAIpPaBJICHUS
MHIYKIIMOHHOTO TOKa

dusnyueckue SBJICHHUS B TPHUPOJE: DJIEKTPUUECKHE SIBICHUS B aTMmocdepe,
ANEKTPUYECTBO JKMBBIX OPraHW3MOB, MarHuTHOE Tole 3emiu, Aperd
TIOJTFOCOB, POJIb MArHUTHOTO TTOJIS JJIS )KU3HHU Ha 3eMJie, MOJISPHOE CUsTHUE

TexHuueckue yCTpoWCTBa: 3JIEKTPOCKOI, aMIEPMETP, BOJIBTMETP, PEOCTarT,
CUETUMK  DJIEKTPUYECKOM SHEPruH, 3JIEKTPOOCBETUTENbHBIE MPUOOPSI,
HarpeBaTelIbHbIE ANEKTPONPUOOPHI (mpumepsr), JIEKTPUIECKUE
MIPEIOXPAHUTENN, JJIEKTPOMArHUT, 3JIEKTPOJBUraTeNlb IOCTOSHHOIO TOKa,
TeHepaTOp MOCTOSHHOTO TOKa

9 KIIACC

Kon
pasnena

Kon
3JIEMEHTA

HpOBCpHCMLIC QJICMCHTHBI COACPKAHUA

MEXAHUWUYECKUE SBJIEHUA

8.1

Mexanuyeckoe aBrxkeHne. MarepuanbHasi Touka. Cucrema oTcuéra

8.2

OTHOCHUTENHLHOCTh MEXaHHISCKOTO JABHKCHU A

8.3

PaBHOMEpHOE NPAMOJIMHEITHOE ABUKEHHUE

8.4

HepaBnomepHoe mnipsMmosinHeiiHOe JBHkKeHUE. CpenHsis W MIHOBEHHAs
CKOPOCTB T€JIa IIPU HEPABHOMEPHOM JIBIKECHUHN

8.5

Yckopenue. PaBHOYCKOpEHHOE NMPAMOJIUHEHOE ABUKEHHIE

8.6

CBoOoaunoe nmagenne. OneITe! [ annnes




PaBHOMepHOE NBIKEHUE MO OKpPYKHOCTH. Ilepwon u gactota oOparieHws.

8.7 JIluneitnas u yriioBas ckopoctu. LIeHTpocTpeMUTENBHOE YCKOPEHUE

8.8 [TepBeiit 3akoH HeioToHa

8.9 Bropoii 3akon HetoToHa

8.10 Tperuii 3akoH HproToHa

8.11 [IpuHUHMI Cynepno3UIuu CUIT

8.12 Cuna ynpyroctu. 3akoH ['yka

813 Cuna TpeHMs: cujia TPEHMs CKOJBbXEHUS, CUJIa TPEHUs IOKOs, APYrHe BHUJIbI
TPEHUs

814 Cuna TSDKECTHM M 3aKOH BCEMUPHOTO TATOTEHHS. Y CKOPEHHE CBOOOJHOTO
naJIeHust

815 JBwxenne miuaHer Bokpyr Connnpa. IlepBas kocMmuueckass CKOpPOCTb.
HesecomocTs u neperpysku

8.16 PaBHOBecue marepuaibHON TOUKU. AOCOJIIOTHO TBEPIOE TEJIO

817 PaBHOBecue TBEPIOTO Tea ¢ 3aKPEIVIEHHOW OCBIO BpalleHUs. MOMEHT CHUIIBI.
IlenTtp TsRECTH

8.18 Nwmnynee Tena. 3Menenue ummynbca. UIMIynsc cuiibl

8.19 3aK0H COXpaHEHHS UMITYJIbCA

8.20 PeakTuBHOE ABMKEHUE

8.21 Mexannueckas paboTa U MOITHOCTh

8.22 Pabota cun TshkecTH, ynpyrocti, TpeHusi. CBsi3b JHEPTUU U PabOTHI

8.23 [ToTeHunanpHas 3HEpPrust Tena, MOJHATOTO HaJl HOBEPXHOCThIO 3eMIIn

8.24 [ToTeHuManpHas 3HEPTUs CKATON NPYKUHbI

8.25 Kunernueckas sHeprus. Teopema 0 KUHETHUECKON SHEPTUU

8.26 3aKOH COXpPaHEHMsI MEXaHUYECKON YHEPIUH
[IpakTuyeckue paboTHI:
Onpenenenue cpeHel CKOPOCTH CKOJIbKEHUS OpycKa WM JBUKEHUS ILIaphKa
[0 HAKJIOHHOM 1ockocTu. OmpeneneHHe  yYCKOpPEHUs  Telaa  IpU
PaBHOYCKOPEHHOM JIBM>KEHUH 110 HAKJIOHHOW TUTOCKOCTH.
HccnenoBanue 3aBUCUMOCTH MYTH OT BpPEMEHM HpPU PaBHOYCKOPEHHOM
JBIKEHUM 0€3 HavyaIbHOW CKOPOCTH.
[IpoBepka TUmoTe3sbl: €ciy Npu paBHOYCKOPEHHOM JBIKEHUH 0€3 HauyaabHOH

8.27 CKOpPOCTH IIYTH OTHOCSATCSI KaK psifi HEYETHBIX YHCEJ, TO COOTBETCTBYIOIIHE
MIPOMEKYTKH BPEMEHU OJIMHAKOBBI.
HccnenoBanne 3aBHCHMOCTH  CHJIBI  TPEHHUS  CKOJBKEHHS OT  CHIIBI
HOpMaJibHOTO JaBieHus. OnpezneneHue KodPGUIMEHTA TPEHUS CKOJIBKEHUS.
Onpenenenne xECTKOCTH NPYXUHBI. Onpeienienne padoThl CHIIBI TPEHUS MPU
pPaBHOMEPHOM  JBIDKEHHMH TeJda IO TOPU30OHTAIBHOM  IMOBEPXHOCTH.
Omnpenenenne pa®OTBl  CHJIBI  yIIPYTOCTH TIpU  MOABEME Tpy3a C
MCIOJIb30BAHNEM HEMOJIBHYKHOTO U TIOJIBHYKHOTO OJIOKOB

828 dusnueckue SBICHHUS B MPUPOJE: MPWIMBBI U OTJIMBBI, JBM)KEHHE IUIaHET
CoITHEeYHO CUCTEMBI, PEaKTUBHOE JBIKEHHE KHUBBIX OPTaHU3MOB

8.99 TexHuueckue ycTpoWcTBa: CIIUOMETP, JATUUKH IOJOKEHHS, PACCTOSHUS U

YCKOpPEHUSI, PAaKEThI

MEXAHWYECKHUE KOJIEGAHMA 1 BOJIHBI

9.1

KonebatenpHoe nBmwxkenne. OCHOBHBIC XapaKTEPUCTHKH KOJICOAHUI: TIEPHOI,
4acCTOoTa, aMILIMTyaa

9.2

MareMaTnueckuili U IPYKUHHBIA MasaTHUKU. [IpeBpaiienue sHepruu Ipu
K0J1e0aTeIbHOM JIBUKEHUN




9.3

3aryxatomue konebanus. Beinyxnennsie konebanus. Pesonanc

9.4

Mexannveckre BOJHBI. CBOWCTBA MeXaHWYECKUX BOJH. I[IpomonbHbie u
IoNepeYHble BOJHBL. JUIMHA BOJHBI U CKOPOCTb €€ paciupoCTpaHEHUs.
MexaHW4YeCKHUe BOJTHBI B TBEPIOM Telle, CEHCMUYECKIE BOJTHBI

9.5

3ByK. [ poMKOCTb 1 BbICOTa 3ByKa. OTpa)keHHEe 3ByKa

9.6

Nndpa3Byk u yapTpa3Byk

9.7

9.8

[IpakTuueckue pabOTHI:

Omnpezenenne 4acTOTHI U MEPHOAA KOIeOaHUH MaTeMaTHYECKOTO MasiTHHUKA.
Omnpenenenre 4acToThl U Mepro/ia KoueOaHuil MPyKUHHOTO MasgTHHUKA
HccnenoBanne 3aBUCUMOCTH Tepuojia KoJeOaHWH MOJBEIIEHHOTO K HUTH
rpy3a OT JUiMHbI HUTU. MccnenoBaHue 3aBHUCHUMOCTH IepHoja KojeOaHui
IIPYKUHHOTO MasTHUKA OT Macchl rpy3a. IIpoBepka He3aBUCUMOCTH Iepuoa
KojeOaHui rpys3a, MOJABEHICHHOIO K HUTH, OT MacChl Ipy3a U KECTKOCTU
npyxuHsl. I3mMepenne yckopeHust cBOOOIHOIO NaieHus

dusznueckue SABICHUSI B npupoac: BOCIOPUATHE 3BYKOB JKHMBOTHBIMH,
3CMJICTPACCHUC, celicMuYecKue BOJIHBI, IYHAMH, 3XO

9.9

TexHuueckue ycTpoHCTBa: IXOJIOT, MCIOJIB30BAHUE YIBTPa3ByKa B OBITY H
TEXHUKE

10

11

OJIEKTPOMAT'HUTHOE ITOJIE 1 SJIEKTPOMAI'HUTHBIE BOJIHBI

DJIEKTPOMArHuTHOE oJIe. DJIEKTpOMarHuTHbIE BOJIHEL. CsoiicTBa

101 AJEKTPOMAarHUTHBIX BOJIH

10.2 [Ikana 31€KTPOMarHUTHBIX BOJIH

103 DnexkTpoMarHuTHas mpupona cBera. CKopocTh cBeTa. BonHOBbIE cBolcTBa
cBeTa
[IpakTuueckue padbOTHI:

10.4 W3yueHne CBOWCTB 3JIEKTPOMArHUTHBIX BOJH C TIOMOIIbIO MOOMJIBHOTO
tenedoHa

105 duznyeckue SBICHUS B NpHUpojie: OHOJOTMYEecKoe [eHCTBHE BUAMMOIO,
yIAbTPauOJIETOBOIO U PEHTTEHOBCKOTO MU3Ty4YEeHU I

106 TCXHI/I‘{GCKI/IG YCTPOMCTBA: HCIOJB30BAHUE DJIEKTPOMArHUTHBIX BOJH JUIS
COTOBOM CBSI3U

CBETOBBIE ABJIEHU A

111 JlyueBast Mmozens cBera. MicTouHHMKHM cBETa

11.2 [IpssMonMHENHOE pacIpOCTPaHEHHUE CBETA

11.3 Otpaxenue cera. [lnockoe 3epkano. 3akoH OTpa)kKeHHUs CBETa

114 IIpenomsienne cBeta. 3akoH mnpenoMieHus cBera. IlomHoe BHyTpeHHee
OTpakeHHE CBETa

11.5 JIunza. Xop jtyyen B MH3€

11.6 Ontrueckas cucrema QoTtoarapara, MUKPOCKOTIA M TEJIECKOIa

11.7 I'nma3 kak ontudeckas cucteMa. biIM30pykoCTh U TaTbHO30PKOCTh

118 Paznoxenune Oemoro cBera B croekTp. Omnbitel HbloTona. Croxenue
CHEKTpaJIbHBIX 1[BETOB. Jlucriepcus cBeta
[IpakTrueckue pabOTHI:
HccnenoBanue 3aBUCMMOCTH yIJla OTPaXXEHUS CBETOBOIO Jyda OT YyIia
najIeHusl.

119 N3yuenne xapakTepUCTHK U300paKeHUsI IPEMETa B INIOCKOM 3epKaje.

HccnenoBanue 3aBUCHMOCTH yIia TPEIOMIICHHS CBETOBOTO JIy4a OT Yria
MaJICHHS HAa TPAHUIIE «BO3YyX — CTEKIION.

[Tonyuenne n300pakeHHI ¢ TOMOIIBIO COOMPAFOIICH JTUH3HI.

Omnpenenenne (HOKYCHOTO PACCTOSHUSL W ONTHYECKOW CHIIBI COOMparomei
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JIMH3BI.
OMnBITH IO PA3TIOKEHHIO OETOro CBETa B CHEKTP.
OnbITel 10 BOCHPHATHIO IIBETAa IMPEIMETOB INpPU HUX HAOMIONEHUM Yepes3
LIBETOBbIEC (DUIBTPHI

11.10 ®usnyeckue sBieHus B npupoje: 3atmenuss Connua u JlyHel, nsera Tei,
ONITHYECKHUE sBJICHUs B aTMochepe (1iBeT Heba, pedpakius, pamxyra, MUpax)

11.11 TexHuueckue yCTpoWcTBa: OYKHM, IEPHUCKOIN, (QoToanmnapar, ONTHYECKHE
CBETOBO/IbI

KBAHTOBEBIE SIBJIEHUA

121 OmnsiThl Pesepdopna u muianerapuas monens atroma. Mojens atoma bopa

12.2 Hcenyckanue u noryonieHue ceera aroMmoM. KBaHThI. JInHeH4YaThie CIEKTPbI

12.3 PannoaktuBHOCTH. Anb(a, 6eTa- 1 raMMa-u3TydeHUs

12.4 Crpoenue aTomHoro siapa. HykiioHHas MoJienib aToMHOT o0 siipa. M3oTonsl

125 PaguoakTuBHble npeBpaiuenus. [lepuoa noaypacnana aTOMHBIX siJiep

12.6 SnepHble peakuuy. 3aKOHbI COXPaHEHUS 3apsJOBOTO U MacCOBOIO YHCEI

12.7 OHeprust cBA3M aTOMHBIX sijiep. CBsA3b Macchl M SHEPIUU

12.8 Peakuuu cuntesa u aenenus saep. Mcrounuku sHeprun CostHia u 3B€371

12.9 SnepHas sHepreruka. [lelicTBHE paJMOAaKTHBHBIX H3JIy4CHUH HaA IKUBBIE
OpraHu3Mbl
[IpakTuyeckue paboOTHI:
HabmroneHne CriionIHpIX ¥ IMHEHYaThIX CIIEKTPOB U3ITyYCHHUS.

12.10 HccnenoBanue TpeKOB: MU3MEPEHHME 3HEPIUM YacTHUIlbl 10 TOPMO3HOMY ITyTH
(o pororpadusim).
W3mepeHue painoakTUBHOTO (poHa
dusnueckue SBIEHUS B MPUPOJE: ECTECTBEHHBIM paJMOaKTHBHBIN (OH,

12.11 KOCMHMYECKHE JIYy4H, PaJHOAKTHUBHOE W3JIy4YE€HUE MPUPOJHBIX MHHEPAIIOB,
JEICTBUE paIMOAKTUBHBIX N3JIyYEHUI Ha OPraHU3M 4eJI0BEKa

1212 TexHnueckue ycTpoHWCTBa: CHEKTPOCKON, WHAWBUAYAIBHBI JO3UMETP,
kamepa Buibscona




IPOBEPSIEMBIE HA OI'D 11O ®U3UKE TPEBOBAHUS K
PE3YJbTATAM OCBOEHUSI OCHOBHOM OBPA3OBATEJBHOM
MPOI'PAMMBI OCHOBHOTI'O OBIIEI'O OBPA30OBAHUSI

Kon
NpoBepsIeMoOro
TpeOoOBaHUs

IIpoBepsiemble TpeOGOBaHMS K PEAMETHBIM pe3yJbTaTaM 0a30BOr0 YPOBHS
0CBOEHHSI OCHOBHOI1 00pa30BaTe/IbHON NPOrPaMMbl OCHOBHOI'O 00111€T0
oOpa3oBanusi Ha ocHoBe PI'OC

[Tonnmanue ponu (GU3MKKA B HAYYHOM KapTUHE MHpPA; CHOPMHUPOBAHHOCTH 0a30BBIX
IPE/ICTaBICHNN O 3aKOHOMEPHOM CBS3M U NMO3HABAEMOCTH SIBICHUN TPUPOJIBI, O POIIU
JKCIIEPUMEHTa B (U3MKE, O CHCTeMOOOpa3ywmield ponu (U3HKH B Pa3BUTUU
€CTECTBEHHBIX HAYK, TEXHUKH U TEXHOJIOTHIA, 00 3BOMIONNH (HU3NIECKUX 3HAHUI U HX
pOJM B LEJIOCTHOM €CTECTBEHHOHAYYHOW KapTHHE MHpA, O BKJIAJAE POCCHHUCKHUX U
3apyOe)KHBIX YYCHBIX-(QU3MKOB B pa3BUTHE HAyKH, OOBSCHEHHE MPOILIECCOB
OKPY’KaIOIIeT0 MUPA, Pa3BUTHE TEXHUKH U TEXHOJIOTUI

3HaHMs O BHUJAX Marepud (BELIECTBO M TMOJE), O [BWKEHHUM Kak Crocode
CYIIIECTBOBaHHS MaTEepHH, 00 aTOMHO-MOJIEKYJISIPHOW TE€OPUU CTPOSHUS BEUIECTBA, O
buznyecKkoil  CYIIHOCTH  SIBIEHUM  mpupoibl  (MEXaHMYECKUX,  TEIJIOBBIX,
AJIEKTPOMATHUTHBIX M KBAaHTOBBIX); YMEHHE pa3auyaTh SBJICHHS IO OMUCAHUIO UX
XapaKTEpPHBIX CBOMCTB U HA OCHOBE OMBITOB, IEMOHCTPUPYIOLIUX JaHHOE (hPHU3HUECKOE
SIBIICHUE; YMEHHE pPACIIO3HABATh MPOSBICHUE HM3YYCHHBIX (PU3NUYCCKUX SIBIICHUU B
OKPY’KaroIlleM MUPE, BBIIEIISIS UX CYILIECTBEHHBIE CBONCTBA (ITPU3HAKU)

BJ'Ia,I[eHI/Ie OCHOBaMH MOHSATHMHOTO arapara 1 CUMBOJJIMYCCKOI'O A3bIKa (I)I/ISI/IKI/I u
HCIIOJIb30BAHHUEC HUX IJId PCIICHUA yT-I€6HI)IX 3ala4; YMCHUC XapaKTCPHU30BaTb
CBOMCTBaA TCII, (I)I/I3I/ILIGCKI/I€ SABJICHUS W IPOHECCChI, NUCII0JIb3YA (bYHHaMeHTaHBHBIC n
OMITUPUYICCKHEC 3aKOHBI

YMeHne OnuchIBaTh HN3YUYCHHBIC CBOICTBA TE€N U (1)H31/I‘-I€CKI/I€ SABJICHUS, HUCIIOJIB3Ys
(1)I/I3I/I‘ICCKI/IC BCIMYHMHBI

Brnanenue ocHoBaMM METOJOB HAy4HOTO IMO3HAHUS C Y4ETOM COOJIIOJCHHS MpPaBUII
0e30macHOTo Tpyaa: HaOMoAeHHE (GU3HUECKUX SIBICHHI:

YMEHHE CaMOCTOSITEIbHO COOMpaTh 3KCIEPUMEHTAIBbHYIO YCTAHOBKY M3 JIAHHOTO
Habopa 00OpYyIOBaHUS IO MHCTPYKIMHU, ONMHMCHIBATH XOJ OIBITa W 3alHCHIBATH €r0
pe3ynbTaThl, GOPMYIUPOBATH BHIBOJIBI;

MPOBEJICHUE TPSAMBIX W KOCBEHHBIX HM3MEPEHUN (PHU3UYECKHX BEIWYUH: YMCHHE
IUTAHUPOBATh ~ W3MEPEHUs, CaMOCTOSATENbHO  COOMPATh  AKCIEPUMEHTAJIbHYIO
YCTAaHOBKY I10 HWHCTPYKIIMH, BBIYUCIIATH 3HAYCHHE BEIMYUHBI M aHAIM3HPOBATH
MONly4YeHHBIE PE3YyNbTaThl C YYETOM 3aJlaHHOM TOTPEUIHOCTH  Pe3yJIbTaTOB
WU3MEPEHHUI;

IPOBEICHUE HECIOXKHBIX SKCIIEPUMEHTAIBHBIX HCCIEJOBAHUN; CaMOCTOSATEIBHO
cOOMpaTh OIKCIEPHUMEHTAIFHYI0O YCTaHOBKY W TPOBOJIUTH HCCIEIOBAHUE II0
WHCTPYKIIUH, MIPEJICTABIATH MOJYyUEHHBIE 3aBUCUMOCTH (DU3MUECKUX BEITUYHUH B BUJIE
TaONMUI W TPaQuKOB, YUUTHIBATH MOTPEIIHOCTH, NIENATh BBIBOJABI IO pe3ybTaTaM
UCCIIEIOBAHMS

[ToHnmaHue XapaKTEepHBIX CBOMCTB (U3MYECKUX Mojenel (MaTepuaibHas TOdYKa,
abCcoMOTHO TBEPJOE TENo, MOJENU CTPOEHUS Ta3oB, XKHUJIKOCTEH W TBEPABIX Tell,
IUTAaHEeTapHasi MOJENb AaroMa, HYKJIOHHas MOJENIb AaTOMHOTO sIpa) M yMCHHE
NPUMEHSTH UX Ul O0BSICHEHUS] (PU3HUUECKUX MTPOIIECCOB

YMeHue oO0BACHATH (PU3MYECKHE MPOLECChl M CBOWCTBA Tell, B TOM YHCIE U B
KOHTEKCTE CHUTyallUd MPaKTHUKO-OPUEHTUPOBAHHOIO XapakTepa, B YACTHOCTH,
BBISBIISITh NTPUYMHHO-CIICICTBEHHBIE CBSI3U U CTPOUTH OOBSICHEHHE C OMOpoil Ha
M3YYEHHbIE CBOMCTBA (PM3HUECKUX SBJICHUM, (PU3HUECKHE 3aKOHBI, 3aKOHOMEPHOCTH U
MOJIENH

YMenue pemath pacu€THbIe 3a1aun (Ha 60a3ze 2 — 3 ypaBHEHHUI ), UCIIONIB3YS 3aKOHBI U
dbopMyIibl, cBsI3bIBalONINE (PU3NYECKUE BEIMUMHBI, B YaCTHOCTH, 3aMUChIBATh KPAaTKOE




YCIIOBHE 3a/1a4M, BBIABIIATH HEJOCTAIOIIME JaHHBIEC, BHIOUPATh 3aKOHBI M (OPMYIIHI,
HeoOXoauMble Uit € pelIeHHs, WCIOJIb30BaTh CIPABOYHBIC IaHHBIC, MPOBOAUTH
pacyéTbl W OLICHWBAaTh PEATMCTUYHOCTh IIOJYYEHHOIO 3HAuYeHUs (PU3HUECKOH
BEJIMYMHBI; YMEHHUE OIPENEeNATh Pa3MepHOCTh (PU3MUECKON BETMYMHBI, MOTYYCHHOM
IIPY PELLICHUN 3aJa4U

10

VYMeHHe XapaKTepH30BaTh NPHHLUIBI JACHCTBHUS TEXHHUUYECKHX YCTPOWCTB, B TOM
ypcie OBITOBBIX HpI/I60pOB, U IMPOMBINUJICHHBIX TCXHOJOTHMYCCKUX IMPOHCCCOB IO UX
OIMCAHUIO, MCIIONB3Yysl 3HAHUS O CBOMCTBaX (PU3MYECKUX SBICHUN M HEOOXOAMMBIC
¢du3nveckre 3aKOHOMEPHOCTH

YMeHue UCroib30BaTh 3HAHUS O (PU3MUYECKUX SBICHUSIX B MMOBCEIHEBHOMN KU3HU IS
obecrieueHuss 0€30IAaCHOCTH TP OOpalieHWH ¢ OBITOBBIMH NpUOOpaMu U
TEXHHYECKUMHU yCTPOWCTBAMHU, COXPAaHEHHUsS 3[0POBbS M COOJIIOJICHUS HOPM
9KOJIOTUYECKOTO TOBEICHHUS B OKPYKAaIOUICH cpejie; MOHMMaHUE HEOOXOJAUMOCTH
NPUMECHECHUS  JOCTIDKCHHH  (U3MKH W TEXHOJOTHMH IS PalMOHAIBHOTO
PUPOIOTIOIB30BAHUS

11

OnbIT moMcKa, NpeodOpa3oBaHMs M NpPEACTaBICHHUS HHPOpMauu (U3NIECKOrO
COJIEpKAaHUsI C HMCIIOJIB30BAaHMEM HH(POPMALMOHHO-KOMMYHUKATUBHBIX TEXHOJIOTHH;
YMEHUE OLEHHMBAaTh JOCTOBEPHOCTb IIOJIyU€HHOH HMHPOpPMALUMU HAa OCHOBE
UMEIOUINXCS 3HAHUM M JONOJHUTENIbHBIX MCTOYHHUKOB; YMEHHUE HCIIOJIb30BaTh IPU
BBINOJIHEHUM Y4YEeOHBIX 3aJjaHUi HAayYHO-NIOMYJISIPHYIO JMTEpaTypy (GU3NYECKOTro
COJIep’KaHus, CIPAaBOYHbIE MaTepuaibl, pecypcbl cetu HTepHeT; BiageHue
0a30BbIMM HaBBIKaMU IpeoOpa3oBaHus MHGOPMAIMK U3 OHOI 3HAaKOBOW CHCTEMBI B
JpYryl0; YMEHHE CO3/1aBaTh COOCTBEHHBIE MUCHMEHHBIE M YCTHBIE COOOIIEHUS Ha
OCHOBE HH(OpMAIMU U3 HECKOJIBKUX UCTOUHUKOB




INHEPEYEHDb 2JIEMEHTOB COAEPKAHUS, IIPOBEPAEMbBIX HA OI'D
11O ®PU3UKE

Kon IIpoBepsieMblii 3JIEMEHT CO/IEPKAHUS
1 MEXAHUWYECKUE SBJIEHUA
11 Mexanuueckoe aBuxeHue. MarepuanpHas Touka. Cucrema oTcuéra. OTHOCHUTEIBHOCTH
JIBUKCHHUSI

PaBHOMepHOE U HEpaBHOMEpHOE JBMKeHUE. CpeHsisi CKopocTh. DopMyria Uit BBIYUCICHUS
1.2 CpemHel cKopocTH: v = S/t

PaBHOMepHOE MpsSIMONIMHENHOE ABHKEHUE. 3aBUCUMOCTb KOOPAMHATHI TeJia OT BPEMEHHU B
Clly4ae paBHOMEPHOT'O MPSMOJIMHEIHOTO IBUKCHHUSI:

1.3 x(f)=x,+vt

I'paduku 3aBUCUMOCTH OT BPEMEHHM JUIsl MPOEKIMU CKOPOCTH, MPOEKLUHU IHepeMelleHHs,
IIyTH, KOOPAUHATHI IIPX PABHOMEPHOM IIPSIMOJIMHEMHOM JIBUKEHHUH

3aBUCUMOCTb KOOPAMHATHI Te€JIa OT BPEMEHU B ClIy4ae PaBHOYCKOPEHHOI'O IPSIMOJIMHENHOTO
JBHKECHHUS:

Sel(f) =V, #l+a*

t‘-"'l s

@opMyIIbl 11 MPOEKIMH MEPEMEILEHNUs, ITPOCKIIUN CKOPOCTH U MPOECKLUNN YCKOPEHUS IIPH
PaBHOYCKOPEHHOM IPAMOJIUHENHOM JABUKCHUU:

2
1.4 .sx(a‘)=v{,x-a‘+ax-%.

U_,{.(f) =Upy T4, 1,

a (f)=canst,

a5 o]

- =72
Usy Uiy 8y

rpa(bI/IKI/I 3aBUCUMOCTH OT BpPEMCHU JUIA MNPOCKIHUU YCKOPCHHA, HNPOCKHOHUH CKOPOCTH,
IMPOCKIHHU MEPEMCIICHUSA, KOOPAWHATHI TPU PABHOYCKOPCHHOM prIMOHHHeﬁHOM JABHMXKCHUHN

CBoOoanoe manenue. opmysibl, OMUCHIBAIOIINE CBOOOJHOE TAJCHUE TeNla MO0 BEPTUKAIU

15 (IBW>KEeHWE Tela BHU3 WJIM BBEPX OTHOCHUTENHHO ToOBepxHOcTH 3emun). ['paduxu
3aBUCUMOCTH OT BpPEMCHU IJId NPOCKIUH YCKOPCHH, IIPOCKIHWUHN CKOPOCTU U KOOPJAWHATHI
IpH CBOOOTHOM TaJICHUH TeJa M0 BEPTUKAIU

CKOpOCTL PABHOMCPHOI'O ABWIKCHUS TEJIA IO OKPYKHOCTH. HanpaBneHI/Ie CKOpPOCTH.
®dopmyra 171 BBIYUCIEHUS CKOPOCTH Yepe3 paguyc OKPYKHOCTHU U MEPUO]T 0OOpallieHus:
U= 2R
T

HeHTpOCTpeMHTGHBHOe YCKOPCHHUC. HaHpaBHeHI/IC HEHTPOCTPEMUTCIILHOT'O YCKOPCHUS.
(DopMyna JJI1 BBIYHMCIICHUSA YCKOPCHUA:

1.6

Macca. ITnotHocts BemectBa. @opmyiia Jj1sl BBIYUCICHUS TIJIOTHOCTH:
1.7 b= m
|2




1.8

Cuna — BektopHas pusndeckas BenuyrHa. CIoKeHUE CHIT

1.9

SBnenne unepuuu. [lepsroiit 3akon HproToHa

1.10

1.11

1.12

Bropoii 3akon HerotoHa:

F=m-a
CoHanpaBieHHOCTb BEKTOPA YCKOPEHUS TeJla U BEKTOpa CUJIbI, IEHCTBYIOIIEN Ha TEJIO
B3anmopeincrtaue ten. Tperuit 3akod Herorona:

Fy y=-F

TpCHI/Ie IIOKOSI U TPCHUC CKOJILKCHUA. CDOpMyJIa AJI1 BBIYUCIICHHUA MOIAYJIA CHJIbBI TPCHHA
CKOJIB)XCHHUA

Frpzp-;"l.i'

1.13

1.14

1.15

1.16

1.17

1.18

Hedopmarus Tena. Yopyrue u Heynpyrue nedopmanuu. 3akoH yrpyroi nedopmanuu
(3akon I'yka):

F=k-Al

BceemupHoe Tsarorenue. 3aKkOH BCEMUPHOTO TATOTEHUS:
Fog.M ™
R:
Cuna TspkecTH. Y cKOpeHHe CBOOOHOIO HaIeHHs.
dopmyiia 1715 BBIYUCIIEHUS CUIIbI TSDKECTU BOJIM3H oBepXHOCTH 3emun: F = mg.
JBuxenue ninaner Bokpyr ConHua. IlepBas kocmuyeckas ckopocts. HeBecomocTs n

eperpy3ku
Wmnynbe Tena — BeKTopHast pru3nyeckast BeIMUUHA.

p=md
Nmnynbe cuctems Ten. M3MeHnenne nMmnynbca. UMIynbe Cuiibl
3aK0H COXpaHEHUs UMITYJIbCa JJISI 3AMKHYTON CUCTEMBI TEII:
D=nmyU, +im, U, =const
PeaxkTnBHOE ABMKEHIE
Mexanunueckas padota. @opmMyria sl BEIYUCICHUS paOOThI CHJIBI:

A=Fscosa
Mexanndeckass MOIITHOCTE:

A
I

N=

Kunerndeckas u moTeHImanbpHas sHeprus. Gopmyrna J71st BBIYUCICHHUS] KHHETUYECKON
SHEPTUHU:

2
Teopema o kuHeTnueckou sHeprun. Popmyrna Ajs BHIYUCICHHS TOTEHIIMAIBHONW SHEPTUU
Tena, HOgHITOTO
HaJ 3eMIei:

E,= mgh

1.19

MexaHudeckas JHEpIrus:
E=E;.+E P

3aKOH COXpaHEHHSI MEXaHU4YECKOH sHepruu. @opmyra sl 3aKOHA COXPaHEHUS
MEXaHMUYECKON 3HEPTUU B OTCYTCTBHE CUJ TpeHus: E = const.




[IpeBpalieHue MEXaHUYECKOW SHEPIUU IIPHU HAJIMYUU CUIIbI TPCHHUSL.

1.20

ITpocThic MeXaHU3MBI. «30JI0TOE MTPABUIIO» MEXAHUKH.
Peruar. Moment cuiisl: M - FI.
YcioBre paBHOBECHS phlUara:

M +M, +..=0
[ToxBwxHBIN 1 HenoABWKHBINA 0;10ku. KIT/] mpocThIX MeXaHU3MOB,
n= Aﬂmma

A"'HTIZE‘IH

1.21

1.22

1.23

1.24

JlaBiieHne TBEPIOTO Tea.
@opMyia 1 BBIYKMCIICHUS IABJICHHS TBEPIOIO Tena:

_F
p=%-

Jasnenue raza. ATMocepHoe JaBlieHHE.
I'mppocraTuyeckoe naBlIeHUE BHYTPH KUIKOCTH.
@opMyita 11 BBIYMCIICHUS 1aBJICHHS] BHYTPHU KUAKOCTH:

p=pgh+p,,

3axoH [lackans. I'mapaBnudeckuii npecc
3akoH Apxumena. @opmyna JUisl ONPEEIICHUs BBITAJKMUBAIOIIEH CHUJIBI, AEUCTBYIOLIEH Ha
T€J0, IOTPYKEHHOE B )KUJKOCTb WJIU T'a3:

Vcaosue nnaBanus tena. IlnaBanue CYZA0B M BO3AYXOILIaBaAHUEC

Mexannyeckue koyie0aHus. AMIUIMTYAa, TEpUOJ W dYacTora KosieOanuii. Dopmyrna,
CBSI3BIBAIOIIAS YACTOTY M MEPUOJT KOIeOaHUIl:

1.25
1.26

1.27

MaremaTnueckuil U Npy>KUHHBIN MasTHUKH. [IpeBpaleHne sHepruu npu KojedarelbHOM
TIBYKEHUH

3aryxaromue konebanus. BeinyxeHHble koneOanus. PezoHanc

MexanndecKre BOJIHBI. HpO}IOJ’IBHBIC U MONCPCYHBIC BOJIHBI. HJ'II/IHa BOJIHBI U CKOPOCTH
pacnpoCTpaHCHUA BOJIHBI:

A=v-T

1.28

1.29

3Byk. I'pomkocTh 1 BbIcOTa 3ByKa. OTpakeHHE 3BYKOBOI BOJHBI Ha I'DAaHULE JIBYX CpEX.
WNudpa3Byk u yabTpa3Byk

IIpakmuyeckue pabomul

N3mepenne cpenHel IUIOTHOCTH BEILIECTBA; apXUMEIOBOM CHUIIBI, JKECTKOCTH IIPYXKUHBI,
KoahduLeHTa TPEHUSI CKOJIbKEHUS; pabOThl CHUIIBI TPEHMsSI, CHJIbl YIPYrOoCTH; CpenHel
CKOPOCTH JBMXKEHHs OpycKa MO HaKJIOHHOM IMJIOCKOCTH; YCKOpEHUs: OpycKa MpH JBUKEHUH
[0 HAKJIOHHOW IIOCKOCTH; YacTOThl W Iepuoja KojeOaHWi MaTeMaTHYeCKOro MAasiTHHKA;
YacTOThI U NEPHOAA KoJeOaHUI NPYKMHHOTO MasiTHUKA; MOMEHTA CHUJIbI, AEHCTBYIOIIET0 Ha
pbIyar; paboThl CHIIBI YIPYrOCTH MpH MOABEME Tpy3a C MOMOIIBIO0 HEMOJBM)KHOTO OJIOKa;
paloThI CUJIBI YIPYTOCTH IPU MOABEME Ipy3a C MOMOILBIO MOIBUKHOTO OJIOKA.
HccnenoBanue 3aBUCUMOCTH apXUMEI0BOM CHIIBI OT 00bEMa MOrpy>KEHHON YacTH Tea U OT
IUIOTHOCTH JKUAKOCTH; HE3aBMCHUMOCTH BBITAJKHUBAIOIIEH CHJIBI OT MAacChl TeEJa; CHIIBI
TPEHUS CKOJIBKEHUs OT CHJIbI HOPMAJIBHOI'O JABJIEHUS M OT poja IOBEPXHOCTHU; CHIIbI
YIPYrocTH, BO3HHUKAIOIIEH B IpPY)XHWHE, OT CTENEHH Ae(opMaluu MpPYKHUHBL, YCKOPEHUs
Opycka OT yrja HakJIOHa HampaBiIAOLIeH; mepuoja (J4acToThl) KoieOaHW HUTSHOTO
MasiTHUKA OT JAJUHBI HUTH; NEPHOAA KOJICOaHUH NMPYKMHHOTO MasiTHUKAa OT MaccChl Ipysa U




KECTKOCTH TPYXKHUHBI, HCCIEIOBAaHWE HE3aBUCHUMOCTH TepHoAa KoJeOaHUH HHUTSHOTO
MasiTHUKA OT Macchl rpy3a. [IpoBepka yciaoBus paBHOBECHS pblyara

Dusuueckue sA61eHUS 8 npupode: MNPpUMCEPHBI IBUXKCHUA C pa3JIMYHBIMU CKOPOCTAMU B JKUBOM
1 HEKHBOM mpupoae, ,HGfICTBHG CHUJIBI TPCHHUA B IPUPOAC U TEXHUKE, IIPHUIIMBBI U OTJIUBEIL,

1.30 nBkeHue Tuianer COJHEYHOM CHUCTEMbl, PEAKTHMBHOE JBUXKEHUE S>KUBBIX OPraHHU3MOB,
pBIYary B Teje YeOBeKa, BIUsSHUE aTMOC(HEPHOro JaBICHUS Ha KUBOM OpraHu3M, IIaBaHHe
pBIO, BOCIIPUSITHE 3BYKOB KMBOTHBIMHU, 36MJIETPSICEHUE, CEHCMUYECKHUE BOJIHBI, IIyHAMU, 3XO
Texnuueckue ycmpoiicmea: CIAJOMETP, JAATYUKU IIOJOXKEHUS, PACCTOSHUA M YCKOPEHMS,
JUHAMOMETp, TMOAIIMIHUKYA, PAaKeThl, pblYar, MOABIKHBI M HEMOJABMKHBIA OJIOKH,

131 HAKJIOHHAS TUIOCKOCTb, MPOCTHIE MEXaHU3MBI B OBITY, COOOIIAIOIIMECS COCY/IbI, yCTPOUCTBO
BOJIOIIPOBO/IA, THUAPABIMYECKHUH Ipecc, MaHOMETp, OapoMeTp, BHICOTOMEp, MOPIIHEBOU
HACOC, apeOMETp, IXOJIOT, UCTIOIF30BaHUE YIIBTPa3BYKa B ObITY M TEXHUKE

2 TETUIOBBIE ABJIEHW A
OCHOBHBIE MOJIOXKEHUS MOJIEKYJIIPHO-KMHETUYECKON TEOpUU CTPOEHMsI BelecTBa. Moaenu

2.1 TBEPAOTrO, )KHUJIKOTO U Ta3000pa3HOro cOCTOsIHUM BemiecTBa. Kpucraminueckue u amopgHbie
Tena

29 JIBmxenue yactuil BemecTBa. CBsi3b CKOPOCTH [JBIDKCHMSI YaCTHUI[ C TEMIEPaTypoi.

' BpoynoBckoe nBuxkenue, mubdysus

2.3 CmMaunBaHUE U KalWUISIPHbIE SBJICHUS

2.4 TemoBoe pacuimpeHue u cxxarue

2.5 TerutoBoe paBHOBECHE

26 Buytpennss sHeprus. Pabora m Temonepenaya Kak cHnocoObl M3MEHEHHUS BHYTPEHHEH

' SHEPTUU

2.7 Buapl Tenonepenaun: TemIonpoBOIHOCTh, KOHBEKIIMS, U3TyUEHUE
Harpesanue u oxnaxaenue ten. KonuuecTBo TEmIoThL. Y AenbHas TEMIOEMKOCTD:

2.8 O=cm(t,—t,)
3aKOH COXpaHEHHs SHEPTUHU B TETIOBBIX Mpoleccax. Y paBHEHHE TEIIOBOTO OanaHca:

2.9 O+0,+..=0
Hcnapenne n xonaeHcanus. V3MeHeHHME BHYTPEHHEM DHEPrUM B IPOLECCE HUCIIAPEHUS U

2.10 KoHieHcarnu. Kunenue sxuakoctu. Y aenbHas Teriora napooopasosanus: L = Q/m

211 BnaxxnocTs Bo3yxa
[InaBnenue u kpucramnusanus. V3MeHeHHe BHYTpPEHHEH HSHEpruu MpU IUJIABJICHUU U
KpUCTAJITU3aluu. Y IelbHasl TEeII0Ta TUIaBIeHUs:

212 o,

m

213 BHyTpeHHsIst SHEeprHsl cropaHus TOIUIMBA. Y IelibHAask TeIJI0Ta CropaHus Toruea: g = Q/m

2.14 [Tpunnumne! padoTe! TermoBeix Aeurateneit. K11 remmoBoro qsuraresns
IIpaxmuueckue pabomol
N3mepenne ynenpHOW TEIUIOEMKOCTHM METAUIMYECKOrO LUJIMHIPA; KOJUYECTBA TEIUIOTHI,
MOJIYYEHHOTO BOJIOM KOMHATHOI TeMIiepaTtypbl (GMKCUPOBAHHON MaccChl, B KOTOPYIO OMYIIEH

515 HarpeTbli LUIMHAP;, KOJWYECTBA TEIUIOTHI, OTJAHHOTO HArpeThiM UWIUHAPOM, IIOCIe

OIyCKaHUsl €ro B BOJAY KOMHATHON TeMIIepaTypbl; OTHOCUTEIHHOW BIAKHOCTH BO3/1yXa;
yIeIbHOW TEIUIOTHI TUIABICHUS Nbaa. VccienoBaHue W3MEHEHUS TeMIIepaTyphl BOABI MPHU
Pa3NUYHBIX YCJIOBHSX; SIBJICHHUS TEIIOOOMEHAa TMPH CMENIMBAHWHM XOJOAHOW W TOpsdeit
BOJIbI; TIPOIIECCa UCTIAPEHHUS




Dusuueckue sA61eHUS 8 npupoée.‘ MOBCPXHOCTHOC HATSAXKCHUC U KAIIWJUIAPHBIC ABJICHHUSA B

2.16 IIpUpPOJE, KPUCTAUIBI B Ipupone, usnydeHue CoiHua, 3aMep3aHHe BOAOEMOB, MOPCKHUE
Opu3bl; 0Opa3oBaHUEe POCHI, TYMaHa, WHEs, CHeTa
Texunuueckue ycmpoticmea:  KalWUISIPbl, TMPUMEPbl  HCHOJB30BAHUSA  KPUCTAIIOB,
2.17 KHUJKOCTHBI TEPMOMETpP, JATYMK TEMIEPaTyphbl, TEPMOC, CHUCTEMa OTOIUICHUS JOMOB,
TUTPOMETPBI, IICUXPOMETP, apoBasi TypOHHA, ABUTATEIb BHYTPEHHETO CrOpaHUs
3 DJIEKTPOMATHUTHBIE ABJIEHUA
3.1 DnexTpu3zaius Tel. J[Ba Buaa 3JeKTPUUECKHUX 3apsiioB
3.2 B3aunmoneiicTBre 3apsskeHHBIX Tell. 3akoH Kynona
3.3 3aKOH COXpaHEHHsI SJIEKTPUUECKOTO 3apsiia
34 Onexrpudeckoe moje. Hampsok€HHOCTh 3neKTpudeckoro moss. llpuHmmn cynepno3unuu
' ANEKTPUYECKUX ToJIeH (Ha KaueCTBEHHOM YPOBHE)
35 Hocurenu snextpuueckux 3apsanoB. [leificTBHE AIEKTPUYECKOrO MO Ha SJIEKTPUUYECKUE
' 3apsiael. [IpOBOTHUKY B TUAIICKTPUKA
[TocTostHuBIN  2nekTpuueckuii Tok. JlelcTBUsA onekTpuyeckoro Toka. Cuima Toka.
Hanpsoxenue.
3.6 | =q/t,U=A/
DNEKTPUUECKOE COIPOTUBIICHUE. Y IETbHOE IEKTPUUECKOE COIPOTUBIICHHUE:
3.7 R =pl/S
38 3akon Oma yis yuactka snekrpudeckon nenu: | = U/R
[TocnenoBarenbHOE COEIMHEHUE TPOBOIHUKOB:
I,=I1,: U=U,+U,: R=R +R,
3.9 [TapannensHoe coeMHEHNE TPOBOHUKOB PABHOTO COMPOTUBIICHHUS:
U=U;:1=I+1I; Rzi.
2 2 2
CwMmenianHble COETUHEHHS MIPOBOIHUKOB
310 Pabota u momHOCTH A5ekTpuueckoro Toka. A = Ult, P = Ul
3akoH Jlxoyinsa — Jlenna:
2
3.11 O=I"-R-t
312 OneiT Opcrena. MarHutHoe ToJNie MPSMOTO MPOBOAHHMKA C TOKOM. JIMHMM MarHMTHOMN
) WHIYKIUU
3.13 MarauTHOE 110JI€ TOCTOSTHHOTO MarHuTa. B3anMo/ieiicTBUE MOCTOSTHHBIX MAalrHATOB
3.14 JleficTBHE MarHUTHOTO TOJII HA MPOBOJHUK C TOKOM
3.15 OmnpiTer @apanes. ABneHue anekTpoMaruuTHON HHAYKIMH. [IpaBmno Jlenma
IIpaxmuueckue pabomol
H3mepenue 31eKTpUUecKOro COMPOTUBICHUS PE3UCTOPA; MOIIHOCTH 3JIEKTPUUYECKOTO TOKa,
paboThI ANEKTPUYECKOTO TOKA.
316 HccnenoBanne 3aBUCMMOCTH CHIIBI TOKA, BO3HHUKAIOMIETO B MPOBOAHHUKE (PE3UCTOPHI,

JaMIOYKa), OT HANpsDKEHHs Ha KOHIAX MPOBOJHUKA; 3aBUCUMOCTH CONPOTUBJIEHHS OT
JUTMHBI IPOBOIHUKA, IJIOIIA/IA €r0 MOMEPEYHOr0 CEYEHUS U YACTBbHOIO COPOTUBIICHHUS.

[IpoBepka npaBuia AJs 3JAEKTPUUECKOTO HAMPSHKEHUS TP MOCIEA0BATEILHOM COEAMHEHUN
MIPOBOJIHUKOB; MpPaBWJIA ISl CUJIbI 3JIEKTPUUYECKOTO TOKA MPU MapajyIeIbHOM COEAMHEHUH




MIPOBOJIHUKOB (PE3UCTOPHI U JTAMIIOUKA)

Qu3zuyeckue s61eHUs 8 npupode: IEKTPUUYECKHE SBICHUS B arMmocdepe, 3JIEKTPUUECTBO

3.17 KUBBIX OPTaHU3MOB, MATHUTHOE T0Jie 3eMJITH, Apei( MOIFOCOB, POJIb MATHUTHOTO OIS AJIs
YKU3HU Ha 3emiie, OJIIPHOE CUSTHUE
Texunuueckue ycmpoticmea: 3JICKTPOCKOIN, aMIIEPMETP, BOJBTMETP, PEOCTaT, CUYETUUK

318 ANMEKTPUUIECKOU SHEPTHH, JJIEKTPOOCBETUTEIILHBIC puoopHI, HarpeBaTeIbHbBIE
ANEKTPONPUOOPHl  (MPUMEPBI),  JJICKTPUUCCKHE  NPEAOXPAHUTEIH,  DJICKTPOMArHHMT,
ANEKTPOABUTATENh MOCTOSIHHOTO TOKA, TEHEPaTOp MOCTOSTHHOTO TOKA

3.19 DneKkTpoMarHuTHBIE BOJHBL. [1Ikana 31eKTpOMarHUTHBIX BOJTH

3.20 JlygeBast Mmonenb cBeta. [IpsMonrHEHOE pacipOCTpaHEeHHE CBETA

3.21 3akoH oTpaxxeHus cBerta. [1mockoe 3epkaino

3.22 [Ipenomienue cBera. 3aKOH IPEIOMIICHHUS CBETa

3.23 Jlucniepcust cBera

3.94 JIunza. Xox nydeii B simH3e. DOKycHOE paccTosiHue TUH3BL. OnTudeckas cuia JuH3bl: D =
1/F

3.25 I'ma3 xak ontudeckas cucrema. OnTuyeckue mpuOopsI
Ipaxmuueckue pabomol
W3MepeHne onTHYECKOW CHIIbI COOMPAIONICH JIMH3BI; (POKYCHOTO PACCTOSHHS COOMpPArOIICH
TUH3EI (TI0 CBOWCTBY PAaBEHCTBA PAa3MEPOB MPEAMETa M U300paKCHHs, KOTJa IMpeaMeT

3.26 pacmosokeH B IBOHHOM (POKyce), ToKa3zaTes MPeIoMIICHHs CTEKIa.
HccnenoBanue cBOCTBa M300pakeHUs, MOJYICHHOTO C MOMOIIBIO COOMpArOIICH JIMH3HI;
U3MEHEHHsST (POKYCHOTO pAcCTOSHHUS JIBYX CJOXCHHBIX JIMH3, 3aBUCHUMOCTH  yTIJja
MIPEIOMIICHHST CBETOBOTO JTyda OT YIJIa TaJCHUS Ha TPAHUIIE «BO3IYX — CTEKIIO

3.7 Qusuueckue senenuss 6 npupode. 3atMenus ConHna u JIyHbI, 1[BeTa Tel, ONTHYECKUE
sIBJICHUS B aTMocdepe (1BeT Heba, pedpakius, pagyra, MUPaXK)

3.28 Texuuueckue ycmpoticmea: O9KH, IEPUCKOII, poToarmmapar, ONTHISCKHE CBETOBO/IBI

4 KBAHTOBEBIE ABJIEHU A

4.1 PannoaktuBHOCTH. Anb(a-, 6eTa-, raMma-uznydeHus. Peakiuu anbda-u 6era-pacnaga

4.2 OmnsiTel Pe3epdopaa o paccestuto anbda-yactuu. [Inanerapuas moaens aToma

4.3 CocraB atomHoOro siipa. 30TOIBI

4.4 [lepuon nmonypacnaia aTOMHBIX SIIIEp

4.5 SnepHbie peakiiu. 3aKOHBI COXPAHEHUS 3apSA0BOTO M MAaCCOBOTO YUCEIN
Qu3zuueckue s61eHUs 8 npupode: eCTECTBEHHBIA PaUOAKTHBHBIA (OH, KOCMHUECKUE JTYUH,

4.6 paJIMOAaKTUBHOE H3JIYYCHUE TPUPOTHBIX MHUHEPAJIOB, JICHCTBUE PATHOAKTHBHBIX H3JTyUCHUH
Ha OpPTaHU3M YeIoBeKa

47 Texuuueckue ycmpoticmea: CIEKTPOCKON, UHAUBUAYaTbHBIA JO3UMETpP, Kamepa Bunbcona,

sIIepHasl SHEPTeTHKA




YYEBHO-METOJINYECKOE OBECIIEYEHHUE
OBPA30OBATEJBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI JIVIA YYEHUKA

METOJJUYECKHUE MATEPHUAJIBI VIS YYUTEJIA

HUPPOBBIE OBPA3OBATEJ/IBHBIE PECYPCBI U PECYPCBI CETH
HUHTEPHET



