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INOACHUTEJIbBHASA 3AIINCKA

[Iporpamma 10 ¢u3MKEe Ha YpPOBHE OCHOBHOIO 00miero oOpa3oBaHUs
COCTABJICHA Ha OCHOBE MOJIOKEHH M TPeOOBAHMI K pe3yibTaTaM OCBOCHHS Ha
0a30BOM ypOBHE OCHOBHOI 00pa30BaTENbHON IMPOrpamMMbl, MPEACTABICHHBIX B
dI'OC 00O, a Taxxke ¢ yuétoM (enepanbHOU paboueit mporpaMmMbl BOCIIUTAHUS U
Konuenuuu npenonaBanus yueoHoro npeamera «Duzukay.

[Iporpamma 10 (¢u3MKEe Ha YpPOBHE OCHOBHOTO oOOIIEro o00pa3oBaHUs
COCTABJICHA Ha OCHOBE MOJIOKEHHA M TpeOOBaHUU K Pe3yJIbTaTaM OCBOCHHS Ha
0a30BOM ypOBHE OCHOBHOI 00pa30BaTENbHON IMPOrpamMMbl, MPEACTABICHHBIX B
dI'OC 00O, a Taxxke ¢ yuetoM (enepanbHOU paboueil mporpaMMbl BOCIIUTAHUS U
KOHIICTIIIUY MIPENoiaBaHus yueOHOro npeamera «Dusukay.

CopepxaHue mnporpaMMmbl 1O (U3MKE HaAMpaBiIeHO Ha (HOPMUPOBAHHE
€CTECTBEHHOHAYYHON TIpaMOTHOCTH OOYYArOUIMXCSI U OPTraHU3ALMI0 H3YYCHHS
(GU3MKKM Ha NEITENIbHOCTHOM OCHOBe. B mporpamme mo (u3uke y4uTHIBAIOTCS
BO3MOXKHOCTH Yy4yeOHOro mpenMera B peanusanuu TpeboBanuit ®I'OC OO0 k
IUTAHUPYEMBIM JIMYHOCTHBIM U METANpPEMETHBIM pe3yJibTaTaM OOYy4EHHUs, a TAaKKe
MEXIIPEIMETHBIE CBSI3U €CTECTBEHHOHAYYHBIX YYEOHBIX NPEIMETOB HAa YPOBHE
OCHOBHOTO 00111eTO 00pa30BaHUs.

[TporpamMMma 1o ¢u3uKe ycTaHaBIUBAET paclpeaesieHue yueOHOro MaTepuana
1o rojgam oOyueHus (1o Kjaccam), IpeuiaraeT NPUMEPHYIO MOCIEA0BATEIbHOCTh
U3Y4YEHUSI TEM, OCHOBAHHYIO Ha JIOTMKE Pa3BUTHUS INPEIMETHOTO COAEpPKAaHUA U
y4eTe BO3PACTHBIX OCOOCHHOCTEHN 00yJaromuxcs.

[Iporpamma mo ¢u3uke pa3zpaboTaHa ¢ UEIbI0 OKa3aHUS METOAUYECKOU
MOMOIIM YUYUTENIO B CO3/IaHUU paboyeli mporpaMmmbl 0 y4ueOHOMY MPEIMETY.

dusuka SBISETCS CUCTEMOOOPA3yIOIIUM JIJIsl €CTECTBEHHOHAYUHbIX Y4eOHBIX
MPEIMETOB, MOCKOJBKY (PHU3NYECKHE 3aKOHBI JIEXKAT B OCHOBE MTPOLIECCOB U SIBJICHUH,
U3y4aeMbIX XUMHEH, OMOJ0rnen, acTpOHOMHEN U pu3nueckoi reorpadgueit, BHOCUT
BKJIaJl B €CTECTBEHHOHAYUYHYIO KapTUHY MHUpA, MNPEIOCTABISIET HauOojee sCHbIe
oOpasibl MPUMEHEHHsI HAYYHOr0 METOJa MO3HAHUS, TO €CTh CIOoc0o0a MOTyYeHHUS
JIOCTOBEPHBIX 3HAHUM O MUPE.

Opnna U3 riaBHBIX 337a4 (Pu3nueckoro oOpa3oBaHUs B CTPYKType OOIIEro
o0pa3oBaHUs COCTOMT B (POPMHPOBAHUHU €CTECTBEHHOHAYYHOW TPAMOTHOCTU M
MHTepeca K HayKe y 00y4arouuxcs.

N3yyenne ¢usukum Ha 0a30BOM ypOBHE MPEIOJIaracT OBJAJCHHE
CIEIYIOIIUMU KOMIIETEHTHOCTSIMH, XapaKTEPHU3YIOIIMMU €CTECTBEHHOHAYYHYIO
I'PaMOTHOCTH:

e HAY4YHO OOBSCHATH SIBJICHUS,

e OIICHUBATh U IOHUMATh OCOOCHHOCTH HAYYHOI'O UCCIIEJOBAHMUS;



HHTCPIIPCTUPOBATL JAHHBIC U UCITOJIb30BATh HAYYHBIC JJOKA3aTCJIbCTBA JIJIA
MMOJIYUYCHUA BbIBOJOB».

[lenn wu3yueHuss (PU3MKM Ha YpPOBHE OCHOBHOTO 00IIero oOpa3oBaHuUs
OIlpeNieNieHbl B KOHIEMNIMU TpenojaBaHus ydeOHoro mpeamera «®DPusnka» B
oOpa3zoBaTenbHBIX oOpraHuzamusx Poccuiickoit @enepanuu, peann3yroNMx
OCHOBHBIE 00111e00pa30BaTeIbHbIE IPOTPAMMBI.

Lenu nzydenust GU3uKu:

npuoOpeTeHne MHTEpeca M CTPEMJICHHS OOYy4aromuXcs K HaydyHOMY
U3yYEHHUIO TMPHUPOJBI, PAa3BUTHE UX HUHTEJUICKTYaJbHBIX U TBOPUYECKHX
CIIOCOOHOCTEI;

pa3BUTHE MPEICTABICHUN O HAYYHOM METOJIE TMO3HaHUs U (OPMUPOBAHUE
UCCJIEIOBATENECKOTO OTHOIICHUS K OKPYKAIOIIUM SIBICHUSM;
(GopMUpOBaHHE HAYYHOTO MHPOBO33PEHUsI KaK pe3yjbTaTa H3YYECHHs
OCHOB CTPOEHHMSI MaTEPUH U (PyHIAMEHTAIbHBIX 3aKOHOB (DU3HKY;
dbopMupoBaHUE TPEACTABICHUNA O POIHM (U3UKU U1 PA3BUTUA APYTUX
€CTECTBEHHBIX HAyK, TEXHUKHU U TEXHOJIOTHIA;

pa3BUTHE  MpPEACTaBICHUWM O  BO3MOXKHBIX  cdepax  Oyaymien
npo(hecCHOHANIBHON JEATENIbHOCTH, CBA3aHHOM C (PU3UKOM, MOATOTOBKA K
JanbHeNeMy 0oOy4eHHUIO B 3TOM HaIIPABJICHUU.

JlocTmkeHne 3THX IeJiel MmporpaMMbl 1O (U3WKE HAa YPOBHE OCHOBHOTO
o011iero oOpa3oBaHusl 00ECIIEYNBACTCS PEIICHUEM CIEAYIONIUX 3a]1ayu:

npuoOpeTeHNe 3HAHUM O JUCKPETHOM CTPOCHHUU  BEIIEeCTBa, O
MEXaHUYECKUX, TETUIOBBIX, JJEKTPUUYECKUX, MArHUTHBIX U KBAHTOBBIX
SIBJICHUSIX;

NpUOOpPETECHUE YMEHUI OMUCHIBAThL U OOBSICHATH (DU3UUYECKUE SBICHUS C
WCITOJIb30BAaHUEM TTOJTYICHHBIX 3HAHU;

OCBOCHHME METOJIOB pEIICHUS MPOCTEHIINX pacUYeTHBIX 3a1ady ¢
UCIIOJIb30BAaHUEM (PU3UYECKHX MOJITIC, TBOPUYECKMX U MPaKTUKO-
OpPUEHTHUPOBAHHBIX 33]1aY;

pa3BUTHE YMEHU HAOJI01aTh MPUPOTHBIC SBJICHUS M BBITTOJHSITH OTBITHI,
nabopatopHble pabOTBl W AKCIEPUMEHTANIbHBIC HCCIEIOBAHUS  C
UCIIOJIb30BAHUEM U3MEPUTETBHBIX TPUOOPOB;

OCBOCHHE TIPHUEMOB paboOThl ¢ MH(pOpMaImeln GU3NIecKoro CoAepKaHus,
BKJIFOYasi HHPOPMAITHIO O COBPEMEHHBIX JOCTIKEHUAX (PU3HUKH, aHATU3 U
KPUTHYECKOE OIICHUBaHWE WH(OPMAITUH;

3HAKOMCTBO cO chepamu TpodeCCHOHATIEHON ESITEIbHOCTH, CBI3aHHBIMHU
C (u3MKON, U COBPEMEHHBIMH TEXHOJIOTHSIMH, OCHOBAaHHBIMH Ha
JTOCTIDKEHUSIX (DU3UUIECKON HAYKH.



Oo0111ee yuCIo0 4YacoB, pEeKOMEHIOBAHHBIX JJIsl U3y4eHUs (PU3UKH Ha Oa30BOM
ypoBHe, — 238 vacoB: B 7 kjacce — 68 wacoB (2 yaca B Heneno), B 8 kiacce — 68
yacoB (2 uwaca B Hemenmo), B 9 kmacce — 102 wyaca (3 waca B HEACHIO).

[Ipennaraemselii B mporpamMmMe no (pu3HKe mepeyeHb JabopaTopHbIX paboT U
OTIBITOB SIBJISIETCSI PEKOMEHIATEIbHBIM, YUUTEIh JEaeT BHIOOP MPHU MPOBEACHUU
7a00paTOpHBIX pabOT M OMBITOB C YYETOM WHAMBUIYAIbHBIX OCOOEHHOCTEH
o0ydJaromuxcs, CHUcKa SKCIEPUMEHTATBHBIX 3a/laHui, MpeIaraéMbIX B paMKax
OCHOBHOT'O TOCY/IapCTBEHHOT0 YK3aMeHa 10 (pU3UKE.



COJAEPKAHUE OBYYEHUA

7 KVIIACC

Du3uka u e€ poJib B IO3HAHUM OKPY:KAIOLIEro Mupa.

@usnka — Hayka o mnpupone. fABieHus npupoabl. PUZHYECKUE SBICHUS:
MEXAHUYECKHUE, TEIIOBBIE, IIEKTPUUYECKUE, MATHUTHBIE, CBETOBBIE, 3BYKOBBIE.

®dusnueckne BenuuyuHBL. 3Mepenune Qu3nueckux BenuuynH. DuU3NYECKUE
npudopsl. [lorpenHocTs u3mMepeHuii MexayHapoHas cucteMa eauHuIl.

Kak ¢usuka u JApyrue ecTeCTBEHHbIE HAyKHM H3y4yaloT MPUPO.Y.
EctecTBeHHOHAy4YHBI METOJ] TO3HAHWA: HAONIOEHWE, TMOCTAHOBKA HAY4YHOTO
BOIIPOCA, BBIIBM)KEHHE THUIIOTE3, SKCIIEPUMEHT IO MPOBEPKE TUIOTE3, OOBSICHEHUE
HaOmogaemMoro siBiaeHus. Onucanue GU3NUecKUX SBICHHUH C MOMOIIBIO MOIENeN

Jemoncmpayuu.

1. MexaHuueckue, TEIUIOBbIC, DJJIEKTPUYECKUE, MArHUTHBIC, CBETOBBIC

SBJICHUS.
2. ®duznueckue nmpuOOPHl U MPONEAYpa NPSIMbIX U3MEPEHUIN aHAJIOTOBBIM U
U(POBBIM TPUOOPOM.

Jlabopamopnvie pabomul u onvimaol.

1. OmpeneneHue NEHbI IeEHUs IKaIbl U3MEPUTEIBHOTO Tprbdopa.

2. H3mepenue pacCTOsTHUN.

3. H3mepenue o0bEéMa KUAKOCTU U TBEPJOTO TEa.

4. OnpezneneHue pa3MepoB MabIX TeEl.

5. M3Mepenue temrieparypbl IIpU MOMOIIM XKUJIKOCTHOIO TEPMOMETpa U

JIaTYUKA TEMIIEPATYPHI.

6. IIpoBeneHue mccienoBaHus MO NMPOBEPKE THUIIOTE3BI: JAJIBHOCTH IMOJIETA
HIapyKa, MyIEeHHOTO TOPU30HTAIBHO, TeM OoJibllie, YeM OoJibllie BhICOTA
ITyCKa.

IlepBoHaYajbHbIE CBEACHUA O CTPOCHUM BelleCTBA.

CrpoeHne BemecTBa: aTOMbl M MOJIEKYJbl, WX pa3Mepbl. ONbITHI,
JIOKA3bIBAIOIINE TUCKPETHOE CTPOCHHUE BEILIECTBA.

JBrxkenne yacTtul BemiecTBa. CBSi3b CKOPOCTH JBUKEHHUSI YACTHUI[ C
TeMriepatypoii. bpoyHoBckoe aBuxenue, nuddysus. BzaumoneiicTBue uacTuil
BEIIECTBA: ITPUTSLDKEHNE U OTTATIKUBAHHUE.

ArperaTHble COCTOSIHHSI BEIIECTBA: CTPOCHUE T'a30B, JKUIKOCTEH M TBEPIBIX
(KpUCTaIIMYeCKnX) Tell. B3auMOCBsI3b MEXIy CBOWCTBAMHU BELIECTB B Pa3HBIX
arperaTHBIX COCTOSHUSX M WX aTOMHOMOJICKYJISIPHBIM cTpoeHHeM. OCOOEHHOCTH
arperaTHbIX COCTOSIHUM BOJIbI.

Hemoncmpayuu.



1. Habmonenue OpOyHOBCKOTO ABMXKCHHUS.

2. Habmonenne nuddysumn.

3. HabGmonenue — sBmeHWi,  OOBACHAIOIIMXCA  NPUTSDKEHUEM  WIH

OTTaJIKMBAaHUEM YaCTHUI] BEIIECTBA.

Jlabopamopnvie pabomul u onvimaul.

1. OueHka JuaMerpa aromMa METOAOM PsAOB (C  HCIOJIBb30BAaHUEM

dboTorpadwuii).

2. OnpIThI 0 HAOJIIOJEHUIO TETJIOBOTO PACILIMPEHUSI Ta30B.

3. OnpITbI 1O OOHAPYKEHUIO IEUCTBUS CUJI MOJIEKYJISIPHOTO IPUTSKEHUSI.

JIBMKeHUe M B3aUMOJAeiCTBHE TeJl.

Mexanudeckoe ABWKEHUE. PaBHOMEpHOE W HEPAaBHOMEPHOE JBUKEHUE.
Cxopoctb. CpenHssi CKOPOCTh MpU HEPAaBHOMEPHOM JBUXKEHUU. Pacuer mytu u
BPEMEHU JBUKECHUS.

SBneHue WHEpUMH. 3aKOH WHEpUuU. B3anmMoneicTBhe Ten Kak IPUYHMHA
U3MEHEHUS] CKOPOCTH JBW)XKEHHs Tell. Macca Kak Mepa HMHEpPTHOCTH Tela.
[InotHOoCTh BemiecTBa. CBSI3b IJIOTHOCTH C KOJMYECTBOM MOJEKYJ B €IUHULE
00BEMa BEIECTBA.

Cuna xak xapakTepHCTHKa B3auMoaencTBusa Ten. Cuila yrnpyroctd M 3aKOH
['yka. I3MepeHne cuibl ¢ MOMOLIBIO JUHAMOMETPA. SIBIIEHME TIATOTEHUS U CHIIA
TskecTd. CHila TSDKECTH Ha Ipyrux manerax. Bec tena. Hesecomocts. Crioxkenne
CWJI, HANPABJIEHHBIX IO OJHOM mpsiMoi. PaBHOomelcTByromas cui. Cuiia TpeHUs.
TpeHue CKOJIbKEHUS U TPEHUE MOKOsl. TpeHue B IPUPOAE U TEXHUKE.

Jemoncmpayuu.

Habmroienue MexaHu4eckoro JBUKEHHUs Teja.
N3mepenne cKopoCTH NPSIMOJTUHEHHOTO ABUKEHUS.
HabGnronenue siBjeHUs] HHEPLIVH.

CpaBHeHHEe Macc MO B3aUMOJIEVCTBUIO TEII.
. CimoxeHune CHJI, HaIllpaBJICHHBIX IO OJTHOM MTPSMOM.
Jlabopamopusie pabomul u onvimel.
1. OmnpenesieHHEe CKOPOCTH PAaBHOMEPHOTO JABUXKEHUS (IlIapuKa B KUIKOCTH,
MOJIEJIN AJIEKTPUUECKOTO aBTOMOOMJIS M TaK Jiajiee).
2. OmpeneneHne CpeaHEH CKOPOCTH CKOJBKEHHS Opycka WU IIapuka o
HAKJIOHHOM IUIOCKOCTH.

1
2
3
4. HabmroneHve n3MeHEeHUs! CKOPOCTH TIPH B3aUMOJICHCTBUM TETI.
5
6

Onpenenenue IWIOTHOCTH TBEPIOTO Tea.

4. OmbBITHI, JTEMOHCTPHUPYIOIIHNE 3aBUCUMOCTH pacTsDKeHHs (nedopmarun)
MPY>KUHBI OT MPUIIOKEHHOUN CHUIIBI.

5. OnbIThI, IEMOHCTPUPYIOIINE 3aBUCUMOCTh CHUJIBI TPEHUSI CKOJIBXKEHUS OT
Beca Teja M XapakTepa CONPUKACAIOIINXCS MOBEPXHOCTEH.



JlaBJjieHHe TBEPABIX TeJl, ;KUAKOCTel U ra3os.

JlaBnenue. CriocoObl yMEHBITICHUST ¥ YBEJTUYCHUS NaBiieHus. J[aBieHue rasa.
3aBUCUMOCTh JIaBJICHUSI raza OT oObema, Temneparypbl. llepenaua naBieHus
TBEPABIMU TEJIAMH, KUIAKOCTSIMU MU razaMu. 3akoH Ilackans. [IHeBmaruueckue
MalIuHbl. 3aBUCUMOCTb JAaBJIEHUS JKUJIKOCTU OT TiayOuHbl. ['mapocrtaTudeckuit
napagokc. Coobuaromuecs: cocyibl. [ napaBindeckie MEXaHU3MBbl.

Atmocdepa 3emun u atmocepHoe naBieHue. [IpuunHBI CyIIeCTBOBAaHUSA
BO3yIIHOM 00o0souku 3emiu. OmnbiT Toppuuennu. M3mepenue arMmochepHOro
JaBJICHUS. 3aBUCUMOCTb aTMOC(EPHOIO JABJICHUS OT BHICOTHI HaJl YPOBHEM MOPHI.
[Tpubops! 17151 U13MepeHus: aTMOC(hHEepPHOTO T1aBJICHHUS.

JlelicTBHE KUIAKOCTH M ra3a Ha MOTPY>KEHHOE B HUX TeJIO. BriTankuparomas
(apxumenoBa) cuia. 3akoH Apxumena. [lnaBanue ten. Bo3ayxormiaBanue.

Jlemoncmpayuu.
3aBUCUMOCTH AABJIEHUA ra3a OT TEMIEPATYPHI.

[lepenaua naBiaeHUs KUJIKOCTBIO U Ta30M.
Coobmiaroiuecst COCyIbl.
['mppaBnuyeckuii mpecc.
[IposiBnenue nelcTBusl aTMOCPEPHOTO JABICHUS.
3aBHUCHUMOCTH BBITAJIKUBAIOIIEH CHIIBI OT 00BEMa MOTPY>KEHHOM YacTH Tena
Y TUIOTHOCTH YKUKOCTH.
PaBeHCTBO BBITAIKUBAIOIIEN CHIIBI BECY BBITCCHEHHOW JKHIKOCTH.
8. YCJOBHE IUIaBaHUS TEJI: IIJIABAHUE WIIH MTOTPYKEHUE TEJl B 3aBUCUMOCTH OT
COOTHOIIEHHUS TUIOTHOCTEW TeJa U KUJKOCTH.
Jlabopamopuwie pabomul u onvimol.
1. HccnepgoBaHue 3aBUCUMOCTH Beca Tejla B BOAE OT 00bEMa NOrpyKEHHOH B
KUJIKOCTh YaCcTH TeJa.
2. OmnpeneneHue  BBITAJIKUBAIOIIEW  CHJIbI, JCHCTBYIOIIEH Ha  TeJo,
MOTPYKEHHOE B KUJKOCTD.
3. IIpoBepka HE3aBUCUMOCTH BBITAJIKUBAIOIIEH CUIIbI, AEMCTBYIOIIEH HA TEIO
B JKUJIKOCTH, OT MacCChlI TeJa.
4. OnbITBI, JEMOHCTPUPYIOIIME 3aBUCUMOCTh BBITAJIKUBAIOIICH  CHUJIBI,
JIEUCTBYIOIIEH Ha TEJIO B KHUAKOCTH, OT 00bEMA MOTPYKEHHOHN B )KUIKOCTh
YacTHU TeJla U OT IUIOTHOCTHU KUJKOCTH.
5. KoncrpyupoBanue apeomerpa WIM KOHCTPYUPOBaHUE JIOAKU U
OIIpEIICIIEHUE €€ TPY30IOABEMHOCTH.
Pa6oTa u MOIIHOCTb. JHEPIHsl.

Mexanudeckast pabota. MOITHOCTb.

[IpocThie MexaHU3MBI: pbluar, OJIOK, HAKJIOHHAs TUIOCKOCTh. [IpaBmiio
paBHOBecus pbiuara. [[pumeneHue mpaBuiia paBHOBECHS pbldyara K 0JI0Ky. «30J0Toe
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npaBuiio» Mexanuku. Koaddunuent nonesnoro aevicteus (nanee — KI1J[) mpocTteix
MexaHu3MOB. [IpocThie MeXaHN3MBI B OBITY M TEXHUKE.
Mexannueckas dsHepruss. KuHeTmueckas W TOTCHIMAJIbHAS DSHEPIUs.
[IpeBpallieHre OTHOTO BHIa MEXAHUYECKOW YHEPTUH B IPYTOW. 3aKOH COXPAHEHUS
DHEPIUU B MEXAHHKE.
Hemoncmpauuu.
1. IIpumMepsl MPOCTHIX MEXAHU3MOB.
Jlabopamopnsie padomul u onvimel.
1. Omnpepenenue pabOThI CUITBI TPEHUS IPU PABHOMEPHOM JABUKEHUU TeJla 0
TOPU30HTATBHON TOBEPXHOCTH.

2. HccnenoBanue ycnoBuM paBHOBECHS pblyara.
N3mepenne KII/] HakJIOHHOM IJIOCKOCTH.

4. M3ydyeHune 3aKOHA COXPaHECHUS MEXAHUYECKON DHEPIUU.

8 KJIACC

TermoBble sIBJICHUS.

OCHOBHBIE TIOJIOKEHHUSI MOJIEKYJISIPHO-KUHETUYECKOM TEOPUU CTPOCHUS
BellecTBa. Macca U pa3Mmepbl aTOMOB M MOJEKYJ. OMbIThI, NOATBEPKAAIOILINE
OCHOBHBIE TOJIOKEHUS MOJIEKYJIIPHOKMHETUYECKOU TEOPUU.

Mopgenun TBEPAOro, KUJIKOTO M Ta3000pa3HOTO COCTOSHHUI BEIIECTBA.
Kpucrammueckue u amopdusie Tena. OObsICHEHUE CBOMCTB Ta30B, KUAKOCTEH U
TBEPABIX TEJI HA OCHOBE TMOJIOKEHUU MOJEKYJAPHO-KUHETUYECKOW TEOPUHU.
CmaunBaHNe U KallWJUISIPHBIE SIBIICHUS. TEMIOBOE pacClIMpEHUE U CKaTHE.

Temneparypa. CBsi3b TemIepaTypbl €O CKOPOCTBIO TEIUIOBOTO JIBHUKEHUS
yacTull. BHyTpeHHsiss sHeprus. CrnocoObl HM3MEHEHHS BHYTPEHHEH OJHEpruu:
TeIUIoNepeaya U CoBeplieHne padoThl. Buabl Terionepenaun: TEMIONPOBOIHOCTD,
KOHBEKIIHNS, U3JIyYEHHUE.

KonudecTBo TemnoTsl. YaenbHas TEINIOEMKOCTh BellecTBa. TerooOMeH U
TEIJIOBOE paBHOBecHE. YpaBHEHHE TemioBoro Oamanca. IlmaBnenue wu
OTBEPACBAHUE KPUCTAUIMYECKUX BEHIECTB. YJElbHAsg TEIUIOTA IUIABJICHUS.
[TapooOpazoBanue u koHaeHcamnus. Mcmapenue. Kumenwe. YnenpHas Teruiora
napooOpa3oBaHusi. 3aBUCUMOCTH TEMIIEPATyphl KHUIIEHHUS OT aTMOC(HEpHOTro
JTaBJICHHS.

BnaxnHocTh BO3ayXa.

DHeprus TOIIMBA. Y IeJIbHAs TEMJI0Ta CTOPaHUs.

[Tpununer pabotel TeroBeix apurarencit KIIJ[ temmoBoro nBurartens.
TerioBble ABUTATENN U 3aLIUTA OKPYKAIOLIEH CPEJIBL.

3aKOH COXPAaHEHUS U MPEBPALLECHUS SHEPTUH B TETUIOBBIX MTPOLIECCAX.



Hemoncmpayuu.

1.

2
3
4.,
5

L ® N D

Hab6nronenne OpoyHOBCKOTO JIBHIKCHUS.

Hab6mronenune nuddysun.

HaOmnroieHue sIBJICHUI CMaYMBaHUs M KAIWUIAPHBIX SBJICHUM.
HaOmnroieHre TeII0BOro paciupeHus TeJl.

V3MeHeHre AaBJICHUS Ta3a NPH M3MCHCHHH 00bEMa M HarpeBaHUM WU
OXJIQXKICHHH.

[IpaBuia U3MepEeHUs TEMIIEPaTyPHhI.

Bupl Temonepenayu.

OxmnakieHue Tpy COBEPIIICHUH PabOTHI.

HarpeBanue npu coBepIicHHH paObOTHI BHEIITHUMHE CHJIaMH.

. CpaBHEHME TEIUTOEMKOCTEN PA3IMYHBIX BEILIECTB.

. Habmonenue kuneHus.

. HabmoieHue nocTostHCTBa TeMIEpaTyphl PU TIaBJICHUH.
13.

Mojenu TenJIOBBIX IBUTaTEICH.

Jlabopamopuvie pabomul u onvimel.

1.
2.
3.

10.
11.
12.
13.

OMnbITE IO OOHAPYKEHUIO IEUCTBUS CUIT MOJIEKYJISIPHOTO MIPUTSKECHHUSL.
OnbITHI 110 BRIPAIIMBAHUIO KPUCTAIIOB OBAPEHHOM COJIM WJIM caxapa.
OnpITEl 10 HAOJIOACHUIO TEIJIOBOTO PACIIMPEHHS Ta30B, JKUJIKOCTEH H
TBEPABIX TEIL.

OmnpeneneHue JaBJICHUs BO3yXa B OaJJIOHE HITIPUIIA.

OnbIThl, JAEMOHCTPUPYIOIIUME 3aBUCUMOCTb JABJICHUS BO3JyXa OT €ro
00bEMa M HAarpeBaHUS WA OXJIAKICHHS.

[IpoBepka rUMOTE3bl JUHEHHOW 3aBUCUMOCTH JUTMHBI CTOJIOWKA KUJIKOCTH
B TEPMOMETPUUECKOMN TPYOKE OT TeMIEPATyPhI.

HaOnronenne w3MeHEHHMs BHYTPEHHEH OJHEpPruum Tejia B pe3ysibTaTe
Terronepeaayn U paboThl BHCITHUX CHJI.

HccnenoBanne sBIECHUS TEIUIOOOMEHA TP CMEIIMBAHWU XOJIOTHOW M
ropsiuer BOJIBL.

OnpeneneHue  KOJWYECTBA  TEIUIOTHI, TOJYYEHHOTO BOJOW  IpHU
TEII000MEHE C HAarpeThIM METATUITMUECKUM LIMJIHHIPOM.

Onpenenenue yaeabHOU TEMI0EMKOCTH BEIIIECTBA.

HccnenoBanue nporecca ucrnapeHusl.

OnpenenieHne OTHOCUTENBHOM BIAXKHOCTH BO3/1yXa.

Onpenenenue yaeabHONW TEMIOTHI MUIABJICHUS JIbJA.

DJIeKTpU4ecKre U MATHUTHDIE SIBJICHHS.
OnekTtpuzanus Tel. J[Ba poaa 3ieKTpuyecKux 3apsiioB. BzaumoneiicTBue
3apspKeHHbIX  Ten. 3akoH KynmoHa (3aBUCHMMOCTh  CHJIBI  B3aUMOJICHCTBUS
3apsDKEHHBIX TEJT OT BEJTUYUHBI 3aPSI0B U PACCTOSHUS MEXKIY TEJIAMH).



Onextpuyeckoe nosie. Hanpsxk€HHOCTh anekTpuueckoro mnoss. IlpuHoummn
CYIEPIIO3ULIUU 3IEKTPUUECKUX MOJIEH (Ha KAYECTBEHHOM YPOBHE).

Hocurenu snekTpuuecKux 3apsioB. DJIEMEHTAPHBIA SICKTPUUECKUN 3apsil.
Crpoenne aroma. IIpOBOOHHMKM W OUANEKTPUKU. 3aKOH  COXPAHECHUS
AIEKTPUUYECKOTO 3apsia.

DONEeKTPUYECKUM TOK. YCIOBHUS CYIIECTBOBAHUSI DJIEKTPUUYECKOrO TOKAa.
WM cTOYHUKM TOCTOSIHHOTO TOKa. JIeWCTBUSA JJIEKTPUYECKOrO0 TOKa (TEMIOBOE,
XUMHUYECKOE, MATHUTHOE). DIIEKTPUUECKHUI TOK B )KUJIKOCTSX U T'a3ax.

Onektpuyeckass uenb. Cuia  Toka.  DJEKTPUYECKOE  HAIPSKEHHE.
ComnpoTuBiieHHE NPOBOJHHKA. YIEIbHOE CONPOTHUBJIIECHUE BellecTBAa. 3akoH Oma
JU1s yyacTka nen. [locnenoBarenpHoe U apauieibHOE COEUHEHNE ITPOBOIHUKOB.

PaGota u MoOIIHOCTH 3MEKTpUYecKoro Toka. 3akoH Jxoyms—JIenna.
DneKTpudecKre ey U MOTPEOUTENH IISKTPUIECKo sHepruu B ObITy. KopoTkoe
3aMbIKaHUE.

[TocTtostHHBIE MarHuTHL. B3anmMoaecTBHE MOCTOSHHBIX MATHUTOB. MarHutTHoe
nosne. MarauTHoe mosne 3eMIM M €ro 3HadyeHHWe I KU3HM Ha 3emie. OmnbIT
Opcrena. MarauTHOE MOJIE AIEKTPUIECKOTO TOKA. [[puMeHeHne 3JIeKTPOMArHuToB
B TEXHUKE. J[€iICTBHE MAarHUTHOTO MOJIsI HA TPOBOJIHUK C TOKOM. DJIEKTPOABUTATEIb
IIOCTOSAHHOTO TOKa. Mcmonb30BaHHME JJIEKTpOJABUTaTENed B  TEXHUYECKHUX
YCTPOMCTBAxX M Ha TPAHCIIOPTE.

Omneitel @apanesd. fABnenue snekrpoMarHuTHOM MHAYKIuM. [IpaBuno Jlenna.
DIeKTporeHepaTop. Crnioco6bl IIOJTy4YECHUS AIEKTPUYECKOU DHEPIUMU.
DNEKTPOCTAHIIMKY Ha BO30OHOBIISIEMBIX HCTOYHUKAX YHEPTHUU.

Jemoncmpayuu.

DJeKTpU3anus Tell.
JIBa pozia 3JIEKTPUUECKUX 3apsiI0B U B3aUMOJICUCTBUE 3aPSKECHHBIX TEJ.
YCTpOUCTBO U IEUCTBUE EKTPOCKOTA.
DNeKTpocTaTH4eCcKast HHAYKIHUS.
3aKOH COXPAHEHUS JICKTPUUECKHUX 3aPSI0B.
[IpOBOIHUKH U AUBJIECKTPUKH.
MoaenupoBaHue CUIOBBIX JIMHUN 3JIEKTPUUYECKOTO TOJIA.
M cTOYHMKY TOCTOSIHHOTO TOKA.
JIeCTBHS 3IEKTPUYECKOTO TOKA.
. DNEKTPUYECKUI TOK B KUJIKOCTH.
. I"'a30BbIi1 pa3ps.
. U3mepenune cuibl TOKa aMIepMETPOM.
. I3MepeHune 3JIeKTpUIeCKOro HAIPSKEHUs BOJIBTMETPOM.
. Peocrar n marazuH cCOnpoTUBIICHUM.
. BzauMoieiicTBrE€ TOCTOSIHHBIX MAarHUTOB.
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16.
17.
18.
19.
20.
21.
22.
23.
24.

25.

MopaenupoBaHre HEBO3MOKHOCTH Pa3/I€ICHUS MOJIOCOB MarHUTaA.
MopaennupoBaHue MarHUTHBIX TOJIEW MOCTOSHHBIX MarHUTOB.
OmneiT Dpcrena.

MarsuTHoe 10j1e ToKa. DJIeKTPOMAarHmT.

JleficTBME MarHUTHOTO TOJIsI HAa MPOBOJHUK C TOKOM.
DNEKTPOJIBUTATENIb MOCTOSHHOTO TOKA.

HccnenoBanue sSIBIECHUS 3JIEKTPOMArHUTHOW UHAYKIUU.

OnbiTel Dapajnes.

3aBUCHUMOCTh HANpaBJICHUS HWHIAYKIIMOHHOTO TOKa OT YCIOBHH €ro
BO3HHUKHOBEHHSI.

DNeKTporeHepaTop NOCTOSHHOTO TOKA.

Jlabopamopuvie pabomul u onvimol.

1.

o v oA W

10.
11.

12.

13.

14.

15.

16.

OnbiTel 1O HAOMIOACHUIO JNEKTPU3ALMU TEJl HHAYKIUEH U MpH
CONPUKOCHOBEHHH.

HccnenoBanne JEUCTBUSA DIIEKTPUYECKOIO IIOJISL HA IIPOBOJHUKHA U
JUAJIEKTPUKH.

COopka u nmpoBepka pabOThI JIIEKTPUUECKON LIETIH MOCTOSHHOTO TOKA.
M3mepeHre U peryaupoBaHue CHIIbI TOKA.

M3mepenne U peryampoBaHue HAIIPSKEHUS.

HccnenoBanre 3aBUCUMOCTH CHJIBI TOKA, MIYIIETO Y€pe3 pE3UCTOp, OT
COMPOTHUBJIEHUS PE3UCTOPA U HAIIPSLDKEHUS Ha PE3UCTOPE.

OneITsl, JEMOHCTPUPYIOIIHE 3aBUCUMOCTh ANEKTPUYECKOTO
CONPOTHUBJIEHUSI NPOBOJHUKA OT €ro JUIMHBI, IUIONIAJH IONEPEYHOIO
CEYEHMS U MaTepHala.

[IpoBepka mpaBuiia CIOXKEHHUS HANPSHKEHUH MpPU MOCIEA0BATEIIbHOM
COEJIMHEHUHU JIBYX PE3UCTOPOB.

[IpoBepka mpaBuiia i CHJIBl TOKa MPU MAPALIETBHOM COEIUHEHUU
PE3UCTOPOB.

Onpenenenue pabOThI AAEKTPUUECKOTO TOKA, HIIYIIETO Yepe3 PE3UCTOP.
OnpeneneHue MOIIHOCTH  3JEKTPUYECKOTO TOKA, BBIACISIEMOW Ha
pe3ucrope.

HccnenoBanre 3aBUCHUMOCTH CHJIBI TOKA, WIYIIETO 4Y€pe3 JIAMIIOYKY, OT
HaNpsHKEHUS Ha HEW.

Onpenenenue KIIJ[ narpeBares.

HccnenoBanrie MarHuTHOTO B3aMMOJIEUCTBUS TIOCTOSIHHBIX MAarHUTOB.
N3ydyeHre MarHuTHOTO MOJIsI TOCTOSIHHBIX MarHUTOB MPU UX 00BbETUHEHUU
Y Pa3ACIICHUN.

HccnenoBanue 1€WCTBUS 3JIEKTPUYECKOIO TOKa HA MArHUTHYIO CTPEJIKY.



17. OOBITBL, JAEMOHCTPUPYIOIIME 3aBUCUMOCTb CHJIbl  B3aWMOJICUCTBUS
KaTYyIIKHA C TOKOM M MarHuTa OT CUJIbI TOKA M HAIIPABJICHUS TOKA B KaTYIIIKE.

18. M3yueHue nelCTBUSI MArHUTHOTO TOJI1 HA TPOBOJHUK C TOKOM.

19. KoHcTpyHpoBaHue U n3ydeHue paboThl JJIEKTPOIBUTATES.

20. smepenue KII/] anekTpoaBUratesibHON yCTaHOBKH.

21. OnBITBI IO UCCIEAOBAHUIO SIBJICHUS JJICKTPOMArHUTHOW WHIYKIIUU:
WCCIICIOBAHUE HW3MEHEHWM 3HAYEHHS W HANPABJICHHUS HWHAYKIHMOHHOTO
TOKA.

9 KUIACC

Mexanudeckue siBJICHHUS.

Mexanudeckoe naBwkeHHE. MarepuanpHas Touka. (Cucrema OTcyéTa.
OTHOCHUTENIBHOCTE MEXAHMYECKOr0 JABWKEHUSA. PaBHOMEpPHOE MNPAMOJIMHEHHOE
nBrkeHue. HepaBHoMepHOE npsiMonMHENHOE ABWKEHUE. CpelHsAsl 1 MTHOBEHHAs
CKOPOCTB TeJa IPU HEPABHOMEPHOM JBUKECHHH.

VYckopenue. PaBHOyckOpeHHOE mpsiMOJiMHENHHOEe JBUKeHue. (CBOOOIHOE
nagenue. OnsITel ['amuies.

PaBHOMEpHOE ABMKEHHE MO OKpYKHOCTH. Ilepmon m yactora oOpalleHus.
JIuneiHas u yrioBasi CKOpoCTH. LIeHTpoCTpeMUTEIbHOE YCKOPEHHUE.

[lepBsiii 3ak0H HptoTona. Bropoii 3akon Hetotona. Tpernit 3akon HerotoHna.
[IpyHIMT CyNIEpIIO3ULUHU CHIL.

Cuna ynpyroctu. 3akoH ['yka. Cumna TpeHus:: cujia TPEHUS CKOJIbKEHUs, CHIIa
TPEHUs IOKOs1, APYT'UE BUJIBI TPEHUS.

Cuna TSKECTH M 3aKOH BCEMHUPHOTO TATOTEHHUA. YCKOpEHHE CBOOOIHOTO
nanenus. JBuwkenue rmianer Bokpyr Comuima. IlepBas xkocMmuyeckasi CKOPOCTD.
HesecoMocTh 1 meperpysku.

PaBHOBecue matepuanbHOl TOYKU. AOCOMOTHO TBEPAOE Teno. PaBHOBecue
TBEPAOTO TEJIA C 3aKPEIJIEHHON OChIO BpalieHusi. MoMeHT cuiibl. LIeHTp TsxecTH.

Nmnynec Tena. M3menenne mvmynbca. UMmynbe cuitbl. 3aKOH COXpaHEHHUS
UMITyJbca. PeakTuBHOE ABUKEHHE.

Mexanudeckass pabora W MOITHOCTh. PaboTa CWI TSHKECTH, YNPYTOCTH,
Tperust. CBs3b dHepruu u padbotel. [loTeHunanbHast SHEPrus Tena, MOJHATOro Hajl
MTOBEPXHOCTHIO 3eMJIn. [loTeHIIManbHast SHEprus CKaTtou nmpykuHbl. Kunernueckas
sHeprus. TeopemMa 0 KMHETHYECKOW SHEPTHHU. 3aKOH COXPAHEHUS] MEXAHUYECKOU
DHEPI'UH.

Hemoncmpayuu.

1. HaOmroneHne MexaHHMYeCKOro JBH)KEHUS Tella OTHOCUTEIBHO Pa3HbIX Tel

OTCYETA.



o u bk~ w

10.
11.
12.
13.
14.
15.
16.

CpaBHeHUE TyTel W TPaeKTOpUM ABUIKEHHS OJHOrO U TOrO K€ Tena
OTHOCHUTEJIBHO Pa3HbIX TEJI OTCYETA.

N3mepeHne CKOpOCTH U YCKOPEHHUS IPSIMOJIMHENHOTO JBHKECHUS.
HccnenoBanre Npru3HaKoOB PaBHOYCKOPEHHOTO JIBHXKECHUS.

HaGmronenue nBM>XeHHs Tella o OKPY>KHOCTH.

Habnrogenne MexaHM4eCKUX SIBICHHM, MPOUCXOASAIINX B CHCTEME OTCUETA
«Tenexxka» npu €€ paBHOMEPHOM U YCKOPEHHOM JIBUKEHUHA OTHOCUTEIBHO
KaOuHeTa (QPU3UKH.

3aBUCHUMOCTh YCKOPEHUS T€Ja OT MAcChl T€ja M JIEWCTBYIOLIEH HAa HETO
CUJIBL.

HabGnronenue paBeHCcTBa CHII IPU B3aUMOJICHCTBHH TEJ.

M3meHenue Beca Tesa Mpyu yCKOPEHHOM JBHKCHUH.

Ilepenaya uMmIrysabca py B3aMMOJAEHCTBUU TEII.

[TpeoOpa3oBaHus SHEPTUH NPU B3AUMOACHCTBUU TEN.

CoxpaHeHre NMITyJIbCa PU HEYTIPYTOM B3aMMOJICUCTBUH.

CoxpaHeHne UMITyJIbca MpU a0COJIFOTHO YIPYTOM B3aUMOJECHCTBUU.
HabGnroneHnue peakTUBHOTO ABUKEHUS.

CoxpaHeHHre MEXaHUYECKON SHEPTUU [TPH CBOOOTHOM IMaJCHUH.
CoxpaHeHHE MEXaHUYECKOM DHEPIUH NP ABUKEHUH TeEJIA MO IEUCTBUEM
MPY>KUHBI.

Jlabopamopuvie pabomul u onvimol.

1.

KoHcTpynpoBanue TpakTa Juisi pasroHa W JaJIbHEUIIEro paBHOMEPHOTO
JBIKEHUS [IAPUKA VI TETIEHKKH.

OmpenencHue CpeaHE CKOPOCTH CKOJIBKEHHUS OpycKa WIIM JBIKCHHS
HIapUKa [0 HAKJIOHHOW IUTOCKOCTH.

OrnpeneneHue yCKOpeHHsI Teja MPU PABHOYCKOPEHHOM JBMXKEHUH TIO
HAKJIOHHOM TIOCKOCTH.

HccnenoBanre 3aBUCMMOCTH TMYTH OT BPEMEHH MPH PABHOYCKOPEHHOM
JBIDKCHUU 0€3 HauallbHOW CKOPOCTH.

[IpoBepka THUIOTE3BI: €CIU TPU PABHOYCKOPEHHOM JABMIXKEHHH 0€3
HayaJbHONU CKOPOCTH MYTH OTHOCATCS KakK psJ HEYETHBIX YHUCEN, TO
COOTBETCTBYIOIINE IPOMEKYTKH BPEMEHH OJIMHAKOBBI.

HccnenoBanre 3aBUCUMOCTH CHJIBI TPEHHUS CKOJIBXKEHUS OT CHJIBI
HOPMAaJILHOTO JIaBJICHHUS.

Onpenenenue kordGuIieHTa TPEHUS CKOJIBXEHUS.

OnpeneneHue KECTKOCTH NPYKUHBI.

Omnpenenenne pabOThI CUIIBI TPEHHUSI P PABHOMEPHOM JIBIDKCHHUH TEJIa 110
TOPU30HTAIBHON TOBEPXHOCTH.



10. Onpenenenne pabOThl CUJIBI YNPYrOCTH TMpU TOABEME Tpy3a C
UCIIOJIb30BaHUEM HETOBUKHOTO U TOJIBUKHOTO OJIOKOB.
11. 3yueHue 3aK0Ha COXpaHEHHsI SHEPTHH.
MexaHn4yecKkue Ko1e0aHus U BOJIHBI.

KonebatenbHoe aBmxeHrne. OCHOBHbIE XapaKTEPUCTUKHU KOJIEOaHUIl: Iepro,
4acToTa, aMIUINTyAa. MartemMaTnyecKui U NpYyKUHHBIM MasTHUKH. lIpeBpanienue
SHEPrUM MpH KOJIeOATETBbHOM JIBH)KEHHH .

3aryxaomue — kojneOaHus.  BbIHyxnaeHHble — KojeOanus.  Pe3onaHc.
Mexanudeckue BOJIHBI. (CBOMCTBA MEXaHMYECKMX BOJIH. IIpomosbHble M
IIOTIEpEeYHble  BOJIHBL. /[[MMHA BOJHBI M CKOPOCTh €€  pacIpOCTpaHEHUS.
MexaHnueckue BOJIHBI B TBEPJAOM TEJE, CEUCMUYECKUE BOTHBI.

3ByK. I'poMKOCTh 3ByKa M BblcOTa TOHA. OTpaxeHue 3Byka. MHQpa3Byk u
YJIBTPa3BYK.

Jlemoncmpayuu.

1. HaOmronenue kojieOaHMM TEJT MO JEHUCTBUEM CHUJIBI TSHKECTU U CHUIIBI
YIPYTOCTH.

HabGnronenue konebanuii rpy3a Ha HUTU U Ha TIPYKUHE.

HabiroieHue BbIHYKIEHHBIX KOJI€OaHUM U pe30HaHCca.

PacnipocTpanenue npoAoIbHbIX U MTONEPEUYHBIX BOJIH (HA MOJEINN).

HabGnrogenue 3aBUCUMOCTH BBICOTBI 3BYyKa OT YaCTOTBHI.

AKYCTHYECKUHN PE30HAHC.

Jlabopamopnvie pabomul u onvimaol.

1. OnpeneneHve YacTOThl W Mepuoja KoJiebaHWH MaTeMaTUYeCKOTO
MasTHHUKA.

2. OmpeneneHuie 4acTOThl M IEPHOJ1a KOJIeOaHU MPYKMHHOTO MasiTHUKA.

3. HccnenoBanue 3aBUCUMOCTH MEPUOJIa KOJEOAHUM MOJBEIICHHOTO K HUTHU
rpy3a OT JJIMHBI HUTH.

4. WccnenoBanue 3aBUCUMOCTH NIEPUOA KOJICOAHUN MPYKUHHOTO MasiTHUKA
OT Macchl Tpy3a.

5. IIpoBepka HE3aBUCHUMOCTH MepHoOJa KoieOaHUW Ipy3a, MOJBEIIEHHOIO K
HUTH, OT MacChl Ipys3a.

6. OnbITbI, JI€MOHCTPUPYIOLIME  3aBUCHMOCTb  Iepuojaa  KojeOaHui
NPYKUHHOTO MasiTHUKA OT MacChl Ipy3a U )KECTKOCTH MPYKUHBI.

7. W3mepenue yckopeHus cBOOOJIHOTO MaJeHUs.

I L

DJIEKTPOMATHUTHOE 10JI€ U 3JIEKTPOMATHUTHBIE BOJIHBI.

DNEeKTpOMArHUTHOE  MOJie.  DJEKTpOMarHuTHele  BOJHBIL.  CBoiicTBa
ANEKTpOMarHuTHbIX BOdH. [llkana siekTpoMarHuTHBIX BOJH. Mcmonb3oBaHue
AJIEKTPOMArHUTHBIX BOJIH JIJIi COTOBOM CBSI3U.



OnexTpomarHuTHas npupoaa csera. CkopocTh cBeTa. BoJIHOBBIE CBONMCTBA
CBETA.

Hemoncmpauuu.

1. CBONCTBA AJIEKTPOMArHUTHBIX BOJIH.

2. BOJIHOBBIE CBOWCTBA CBETA.

Jlabopamopuvie pabomul u onvimol.

1. M3ydeHue CBOMCTB 3JEKTPOMArHUTHBIX BOJIH C MOMOIIBIO MOOMJIBHOTO

tenedoHa.
CeeToBbI€ SIBJICHHS.

JlyueBas  mogmenp  ceera.  Mcrounuku — cBera.  IIpsamonuuHelriHoe
pacnpoctpaHenue csera. 3atmMeHust CosHua u Jlynsl. Otpakenue cBera. [lnockoe
3epKajo. 3aKOH OTPaXKEHUS CBETA.

[IpenomneHue cBera. 3akoH MpelomieHus cBera. [lonHoe BHyTpeHHee
OTpaxkeHHE cBeTa. Vcnonb3oBaHME TIOJHOTO BHYTPEHHETO OTPAKEHHS B
ONTUYECKUX CBETOBOAAX.

JIunza. Xopa nyuen B tnH3e. OnTudeckas cucrema poToarmapaTta, MUKpOCKOIa
u Teneckomna. ['na3 kak ontuyeckas cucrema. bim3opyKkoCcTh U 1adTbHO30PKOCTb.

Paznoxenue Oemoro cBera B crektp. Omnbitel HptoTona. CroxeHue
CIIEKTPAJIbHBIX LBETOB. J{ucniepcus cBeTa.

Hemoncmpayuu
[IpssmonuHeHOE pacCIpOCTPAHEHUE CBETA.

OTtpaxeHue cBeTa.

[Tony4yenune n300pakeHUH B TIIOCKOM, BOTHYTOM U BBITTYKJIOM 3€pKajax.

[IpenomiieHue cBera.

OnTryecKuil CBETOBO/I.

Xop nydeil B coOuparonieit JIMH3e.

XoJ JIy4er B paCCEUBAIOIIECH JIMH3E.

[Tony4yenune n300paxeHuit C MTOMOIIIBIO JIMH3.

[TpuHiun aevictBus ¢oToanmnapara, MUKPOCKONA U TEJIECKOIIA.

10. Monens riia3a.

11. Pa3noxenue 6e5oro cBera B CIEKTP.

12. [Tomy4yenue 6em0ro cBeTa MpH CI0KEHUH CBETa Pa3HBIX I[BETOB.

Jlabopamopuvie pabomul u onvimaol.

1. HccnepoBaHue 3aBUCUMOCTH yIia OTPaKEHHSI CBETOBOTO Jiyya OT YIJia
najIeHusl.

2. M3yueHue xapakTEpUCTHK U300paKEHUS MPEAMETA B TUIOCKOM 3epKaie.

3. HccnegoBaHue 3aBUCUMOCTH YIUIa MPETOMIIEHUS CBETOBOTO Jiy4ya OT yrIjia
MaJICHUs Ha TPAHUIIE «BO3yX—CTEKIIOM.

4. llomyyeHue n300pakeHUI C TOMOIIBIO COOUPAIOIIEH JIMH3BI.
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5. Ompenenenue (HOKyCHOTO PacCTOSHUS U ONTHUYECKOW CHIIBI COOMparoIIeit
JIMH3BI.
OnBITHI IO Pa3JIOKEHUIO OEJIOr0 CBETA B CIIEKTP.
7. ONbITHI IO BOCHPUSATHIO IIBETA MPEAMETOB IPH UX HAOJIOJCHUM 4Yepes3
[[BETOBbIE (DUIIBTPHI.
KBaHToOBbBIE sIBJICHMS.

OmnbiTel Pezepdopaa u mmanerapHas mojenb aroma. Mojgens aroma bopa.
HcnyckaHue U NMorioueHne cBera aroMoM. KBaHThI. JIMHEUaThie CIEKTPHI.

PanuoaktuBHOCTh. Anbda, 6eTa- u ramma-uznydeHus. CTpoeHHe aTOMHOTO
anpa. HykioHHas wmopens artomHoro snpa. M3otombl. PannoakTuBHBIE
npespaiuenus. [lepuoa nmoixypacnaga aTOMHBIX sIIEp.

SAnepHble peakiuu. 3aKOHbI COXPAaHEHHUs 3apAI0BOTO M MACCOBOIO YHCEIL.
OHeprus CBsI3M aTOMHBIX sfep. CBsA3b MacCel W dHEpruu. Peakuuu cHHTE3a U
nenenus saep. crounnku s3ueprun CosHIa U 3BE3 .

Snepnas sHepreruka. JleMCTBHS paguOaKTHBHBIX H3IYyYECHHU HA IKUBBIC
OpraHU3MBbl.

Hemoncmpauuu.

1. CHexkTpsl U3JIy4eHUS U TOTJIOIIEHUS.

2. CnexTpsl pa3IMYHbIX T'a30B.

3. CnekTtp BoAopoa.

4. HabGnroneHue TpekoB B kamepe BuiibcoHa.

5. Pabora cuéTunka HOHU3UPYIOMIUX U3TYUCHHI.

6. Perucrpanus usimydeHus NpUPOIHBIX MUHEPAJIOB U MPOAYKTOB.

Jlabopamopuvie pabomul u onvimaol.

1. HaOnroneHue CrulONIHBIX U JIMHEWYAThIX CIEKTPOB U3ITYUEHHUS.

2. UccnenoBanue TpEeKOB: M3MEPEHUE HHEPTUU YACTULBI MO TOPMO3ZHOMY

nytH (1o dpoTtorpadusim).

3. M3mepeHnue pagnoakTUBHOIO (oHA.

IHoBTOpPHUTEIBLHO-00001AO NI MOAYJIb.

[ToBTOpUTENHEHO-00001IAIOMINKA MOAYJIb MIPEAHA3HAYEH JJI1 CUCTEMATH3aLUuU
1 000011IEHNS TPEAMETHOTO COACPKAHUS U OIbITA IEATEIbHOCTH, TPUOOPETEHHOTO
OpU HU3YyYEHUHM BCEro Kypca (pU3MKH, a TakXke A MOJATOTOBKH K OCHOBHOMY
roCyIapCTBEHHOMY 3K3aMEHY Mo (U3HKEe NIl 00ydJaroluxcs, BHIOPABIINX ITOT
y4eOHBbIN TpeIMeET.

[Ipy M3y4eHUH AAHHOTO MOJIYJI PEATU3YIOTCS U CUCTEMATU3UPYIOTCS BUIBI
JESITEIbBHOCTH, Ha OCHOBE KOTOPBIX 0OECIeuynBaeTcsi JOCTUKEHHUE MPEAMETHBIX U
METanpeIMETHBIX  IUIAHUPYEMBIX  pe3yibTaToB  o0y4yeHus, (opMupyercs
€CTECTBEHHOHAy4YHass TPaMOTHOCTb: OCBOEHUE HAYYHBIX METOJOB HCCIIEJOBAHUS
SBJICHUA TPUPOABl M TEXHUKH, OBJAJCHUE YMEHUSAMH OOBACHATH (pu3myeckue



SBJICHUsI, TIPUMEHSS TOJyYCHHbIE 3HAHWS, pemaTrh 3a7add, B TOM YHCIIE
KaueCTBEHHBIC U IKCIIEPUMEHTATbHBIC.

[IpuHIMNIHATBHO JEITENLHOCTHBIN XapaKkTep JAHHOTO pa3/iea peaanu3yeTcs 3a
C4€T TOTO, YTO OOYYAIOIIMECS BBIMOIHAIOT 3aaHUs, B KOTOPBIX UM IpeJiaracTcs:

HAa OCHOBE TIOJIYYEHHBIX 3HAHWI pacrno3HaBaTh M HAYYHO OOBSICHATH
bu3ndecKue SBICHUS B OKPYKAIOIIEH MPUPO/IC U TIOBCETHEBHOM JKU3HMU;

WCITOJI30BATh HAYYHBIC METOJIBI UCCICAOBAHUS (PU3NUCCKUX SIBJICHUH, B TOM
quCIie JUIsl MPOBEPKU FMIIOTE3 U MOJYyUYEHUS TEOPETHUECKUX BHIBOJIOB;

OOBSCHATh HAYYHBIE OCHOBBI HanbOOJee BaXHBIX JOCTHIKEHUM COBPEMEHHBIX
TEXHOJIOTHI, HApUMEp, MTPAKTUYECKOTO KCIIOIb30BAHUS PA3IUYHBIX UCTOYHUKOB
PHEPTUM Ha OCHOBE 3aKOHA MPEBPAIICHHS W COXPAHCHHS BCEX M3BECTHBIX BHUJIOB
DHEPTHUM.

Kaxnas w3 TeM JaHHOrO MOAYJs BKIIOYAET OKCIEPUMEHTAJIbHOE
uccienoBanue 0000Ianero xapakrepa. Moayib 3aBepiiaeTcsl MPOBEIACHUEM
JIMarHOCTUYECKOU U OLIEHOYHOM pabOThI 32 KypC OCHOBHOT'O O0IIEro 00pa3oBaHuUsl.



IINTAHUPYEMBIE PE3YJIbTATBI OCBOEHHUSA ITPOI'PAMMBI 110 ®U3HUKE HA
YPOBHE OCHOBHOI'O OBIIIEI'O OBPA30OBAHUA

N3ydenne (Hu3MKU Ha ypOBHE OCHOBHOTO 00IIero oOpa3oBaHUs HANpaBICHO

Ha JOCTHKCHHE JINYHOCTHBIX, METAPEAMETHBIX U PEIMETHBIX 00pa30BaTEeIbHBIX

pe3ynbTaToB.

B pesynbprare usyueHnus Gu3MKu Ha YpOBHE OCHOBHOI'O OOIIEro 00pa3oBaHus

y oOyuaromerocsi 0yayT copMupoBaHbI CIEAYIOUINE JIUYHOCTHBIE PE3ybTaThl B

YacTH:

e 1) NATPHMOTHYECKOT0 BOCIIUTAHUSA:

e - MPOSIBJICHHE MHTEpPECa K UCTOPUU M COBPEMEHHOMY COCTOSIHUIO POCCHUHCKOM
bu3ruecKol HayKu;

e - IICHHOCTHOE OTHOIICHHE K JJOCTUKEHHUSIM POCCHICKIX yUEHBIX-(DHU3HUKOB;

e 2) rpa’aaHcKoOro U JyXOBHO-HPABCTBEHHOT0 BOCIIUTAHUSI:

e - TOTOBHOCTh K aKTUBHOMY YYacCTHUIO B 00CYKJIEHUU OOIIECTBEHHO 3HAYUMBIX U
ATUYECKHUX MPOOJIEM, CBSI3aHHBIX C MPAKTUYECKUM MPUMEHEHUEM JOCTHKEHUN
busuKu;

e - OCO3HAaHUE BAKHOCTH MOPATBHO-3TUYECKUX MPHUHIMIIOB B ACSATEIbHOCTU
YYEHOTO;

e 3)3CTETHYeCKOro BOCIIUTAHMS:

e - BOCHPUATUE ICTETUUYECKUX KayecTB (PU3NYECKON HayKH: €€ TapMOHUYHOIO
MOCTPOEHUS, CTPOrOCTU, TOUHOCTH, JIJAKOHUYHOCTH;

e 4) HEHHOCTH HAYYHOI'O MMO3HAHMS:

e - OCO3HAaHHWE LEHHOCTH (PU3UUYECKOW HAyKH KaK MOIIHOIO HHCTPyMEHTa
IIO3HAHUSI MHPA, OCHOBBI PAa3BUTHsI TEXHOJIOTHUM, BaXXHEHMIIECH COCTABIIAIOLICH
KYJbTYPBIL;

e - pa3BUTHE HAyYHOM JIOOO3HATEIBLHOCTH, MHTEpECa K HCCIEeI0BATENbCKON
NEeSATENbHOCTH;

e 5) dopMupoBaHus  KyJAbTYPbl  3A0POBbI M  IMOIHOHAJBHOIO
0J1aronoJIy4us:

e - OCO3HAaHME LEHHOCTM Oe30macHoro oOpa3a >KH3HMU B COBPEMEHHOM

TEXHOJIOTMYECKOM MHpPE, BaXXHOCTH TpaBUI OE30MacHOTO TOBEACHHUS Ha
TPaHCIIOPTE, HA JOPOTaxX, C DJIEKTPUUYECKHM M TETUIOBBIM O0OpYyIOBaHHEM B
JIOMAIITHUX yCIIOBUSX;

e - chOpMHPOBAHHOCTH HaBBbIKA peIIeKCHH, TPU3HAHKUE CBOETO MIPaBa Ha OIITHOKY
M TaKOTO € MpaBa y IPyroro 4eI0BeKa;

e 6) TPYI0OBOIO BOCIIUTAHMSA:



- AKTUBHOE Y4YacTHE€ B PEUICHUM MPAKTUYECKUX 3a7ay (B paMKax CEMbH,
o0pa3oBaTEeNbHOM  OpraHu3aluM, TopojJia, Kpas) TEXHOJIOTUYECKON U
COIMAIBHON HAMPABICHHOCTH, TPEOYIOMTUX B TOM YHCIIC ¥ (PH3NICCKUX 3HAHUM;
e - MHTEpEC K MPAKTUYECKOMY U3yUEHUIO Mpodeccuid, CBI3aHHBIX C (PU3UKOM;

e 7)3K0J10TrH4€CKOr0 BOCTIUTAHUS:

e - OpHUCHTAIMS HA TPUMEHECHHME (DU3WYECKUX 3HAHWMA JJIS PEUICHUs 3aaad B
00JIacTH OKpY’Kalolllel Cpeibl, IUIAaHUPOBAHUS IOCTYNKOB U OILIEHKU UX
BO3MOYHBIX MOCJIEICTBUM ISl OKPYKAIOLIEH Cpe/ibl;

e - OCO3HAHHE IIOOATBHOTO XapaKTepa AKOJIOTHYECKUX MPOOJIEeM M IMyTed HX

pelieHus;

e 8) amanTanuum K HU3MEHSIOIMMCH YCJOBUSAAM COLMAJBLHOM U NPHUPOIHOU
cpeasbl:

e - TIOTPEOHOCTh BO B3aWMOJICHCTBUU TPH BBINOJHEHUU HCCICIOBAaHUM U
IPOCKTOB (DM3UYCCKOM HAIPABICHHOCTH, OTKPBITOCTh ONBITY M 3HAHUIM
ApYTux,

e - TIOBBIICHHE YPOBHA CBOEH KOMIIETCHTHOCTH YEpE3 IMPAKTUYECKYIO
JIEATEIILHOCTD;

e - IOTPEOHOCTH B (POPMHUPOBAHUM HOBBIX 3HAHUH, B TOM 4ucie GOPMYyIUPOBATH
UJIeU, IOHATHUS, TUIIOTE3bl O PUBNUECKUX OOBEKTAX U SABIICHUSX;

e - OCO3HaHME JIe(PUIIUTOB COOCTBEHHBIX 3HAHUM U KOMIIETEHTHOCTEN B 00JaCcTH
bu3uKu;

e - IUJTAHMPOBAHHUE CBOETO PA3BUTHUS B IPUOOPETEHUH HOBBIX (DU3MUECKUX 3HAHUM;

e - CTpPEMJICHHE aHAJIM3UPOBATh U BBIABIIATH B3aUMOCBSI3U MPUPO/IbI, OOIIECTBA U
HSKOHOMUKH, B TOM YHUCJIE C UCTIOIb30BaHUEM (PU3NUECKUX 3HAHUM;

e - OIIEHKA CBOMX JCUCTBHM C YYETOM BIMSHHS HA OKPYXKAIOIIYI0 Cpexdy,
BO3MOYKHBIX I100aTbHBIX OCIIEICTBUM.

METAINIPEAMETHBIE PE3YJIBTATDBI

B pe3ynbTare ocBOeHUs MporpaMMmel 10 (pr3uke Ha ypOBHE OCHOBHOTO OOIIIETO
oOpa3zoBanust y oOyuatomerocss OyayT chOpMHpPOBAHBI MeTanpeaMeTHbIe
pe3yJIbTaThl, BKIIOYAIOIINE TI03HABATEILHBIC YHUBEPCATbHBIC YIeOHbBIE CHCTBUS,
KOMMYHUKATHBHBIC  yHHBEpPCAJIbHBIC  Y4YCOHBIC JICHCTBHUS,  PETYJISTUBHBIC
YHUBEpCaIbHBIC YI€OHBIC ICUCTBUS.

Ilo3HaBaTe/ibHBIE YHMBEPCAJIbHBIE YUeOHbIE HeiiCTBUS

ba3oBnle JJornueckue J1elicTBUA:
e BBISBIATH U XapaKTepU30BaTh CYIICCTBEHHBbIC TMPU3HAKKM OOBEKTOB
(s1BIEHUI);



YCTaHABJIMBAThH CYIIECTBEHHBIN MPHU3HAK KIACCH(HUKAIIMHA, OCHOBAHUS IS
0000IIeHHS U CPaBHEHHS,;

BBISIBIIITH 3aKOHOMEPHOCTH U TIPOTUBOPEUHSI B pACCMATPHBAEMBIX (haKTaXx,
TaHHBIX U HAOIIOJCHUSX, OTHOCSIIUXCS K (DU3MIECKUAM SIBIICHHSM;
BBISIBIISITh NPHYMHHO-CIICACTBEHHBIC CBSI3M TPH H3YYCHUH (HUIUUECKIX
SIBIICHHUI ¥ TIPOIIECCOB, JIENIATh BEIBOJIBI C UCIIOJIB30BAHUEM JICAYKTUBHBIX U
WHIYKTUBHBIX YMO3AKJIIOUEHHH, BBIJIBHTATh THUIOTE3BI O B3aMMOCBS3SIX
(U3NUECKUX BEITHYMH;

CaMOCTOSITEIEHO BBIOUPATH CIIOCO0 pelieHnst yIeOHOH (U3NUecKol 3a1aun
(cpaBHEHHE HECKOJBKMX BapHaHTOB pELICHUS, BBIOOp Hambolee
TOJIXO/ISAIIETO C YY4ETOM CAMOCTOSITENILHO BBIJICIICHHBIX KPUTEPHUER).

ba3oBble ucciiegoBarTe/IbCKHe IeiiCTBUS.

MICITOJIB30BATh BOIPOCHI KaK HCCIIEAOBATENbCKUI HHCTPYMEHT ITO3HAHMS;
IIPOBOJUTH 110 CAMOCTOSITENIBHO COCTABIEHHOMY IUIAHY OIIBIT, HECIIOMXKHBIN
(U3MYECKUI JKCIEPUMEHT, HEOOJBIIOE HCCIAEAOBaHUE (PU3UUECKOrO
SIBJICHUS,

OLICHMBaTh HAa MPUMEHUMOCTh M JOCTOBEPHOCTh HH(OpMAaLHIO,
MIOJIYYEHHYIO B XOJI€ MCCIIEOBAHUS NN SKCIIEPUMEHTA;

CaMOCTOSITENILHO (POPMYJIMPOBaTH 000OILEHUS U BBIBOJIBI 10 PE3yJibTaTaM
IIPOBENEHHOIO HAOJIIOIEHU, OIIBITA, UCCIICJOBAHMS,

IPOTHO3UPOBAaTh  BO3MOXKHOE JaJIbHEWIee pa3BUTHE  (PU3HUUECKUX
IPOLIECCOB, @ TAKXKE BBIIBUTaTh MPEANON0KEHUS 00 UX Pa3BUTUU B HOBBIX
YCIIOBUSIX Y KOHTEKCTaX.

Pabora c nndopmanueii:

NPUMEHSATH Pa3IMYHbIE METO/bl, NHCTPYMEHTBI U 3alpOChl MPU MOUCKE U
orOope MH(POPMALMM WIA JIaHHBIX C Y4YETOM MPEMJIOKEHHOW Yy4eOHOU
bu3nYeCKON 3a1a9H;

aHaJIM3UpPOBaTh, CUCTEMATU3UPOBATh U WHTEPHPETUPOBATH MHPOPMAIIUIO
Pa3IMYHBIX BUJOB U (OPM MpEACTABICHHUS;

CaMOCTOATENIbHO  BBIOMpaTh ONTUMANbHYIO (OpPMY IPEICTABICHUS
uHpOpMalMM W WUIIOCTPUPOBATh pelIaeMble 3aJauyl  HECIIONKHBIMH
CXE€MaMH, AuarpaMMaMi, HTHOU rpauKoi 1 UX KOMOMHALIUSMU.

KoMMyHMKaTHBHBIE YHHBeEpPCAJbHbIE y4eOHbIe JeHCTBHS:

B XOJ€ OOCYXIEHHUS Yy4eOHOro Marepuaya, pe3yJbTaToB JIabOpaTOPHBIX
paboT U MPOEKTOB 3a/1aBaTh BOMPOCHI MO CYIIECTBY 0OCYX TaeMON TEMBI U
BBICKA3bIBaTh HJEU, HAllEJICHHbIE HA pELICHUE 33JaYd U MOAJAep KaHHe
OJ1aroKesIaTeIbHOCTH OOIIEHNUS

COIMOCTABJIATh CBOM CYXICHHS C CYXACHUAMHU JPYIMX YYaCTHUKOB
Juanora, OOHapyKUBaTh Pa3IUIUe U CXOACTBO MO3UIIHIA;



BBIPAKATh CBOKO TOUYKY 3PEHUS B YCTHBIX U TUCbMEHHBIX TEKCTaX;
nyOIMYHO TPEICTABIATh PE3yIbTaThl BHIMOIHEHHOTO (PU3NYECKOTO OMBITA
(3KCnIeprMeHTa, UCCIEOBAHUS, IPOEKTA);

IIOHUMATh U UCIIOJIB30BATh IPEUMYLIECTBA KOMAaHIHOW U MHIUBUAYaIbHOU
paboThI ITPU pEIIEHUN KOHKPETHON (PU3NYECKOM MPOOIEMBI;

IPUHUMATh LIEJIM COBMECTHOU AESTENBHOCTH, OPTaHU30BBIBATh JIEHCTBHUS
no e€ MOCTIKEHHUIO: paclpefensiaTh poiH, OoOCYXIaTh TMPOLECCHl U
pe3yJIbTaThl COBMECTHON pabOTHI, 0000IIaTh MHEHUST HECKOJIBKUX JIFO/IEH;
BBITOJIHATh CBOIO 4acThb pabOThI, JOCTUrasi KAYECTBEHHOI'O pe3ysbTara 1o
CBOEMY HAIIPaBJICHUIO U KOOPAUHUPYS CBOU ACUCTBUSA C IPYTUMHU YWICHAMH
KOMaH/Ibl;

OLICHMBATh Ka4ye€CTBO CBOETO BKJIaJa B OOIIMI MPOIYKT MO KPUTEPHUSM,
CaMOCTOSITENIHO C(POPMYIHPOBAHHBIM YUaCTHUKAMU B3aUMOIECHCTBUSL.

PeI‘yJIﬂTHBHLIe YHUBEPCAJIBHBIC yqeﬁﬂble IleﬁCTBHﬂ

Camoopranuzamnus:

BBISIBIIATH TIPOOJIEMBI B JKU3HEHHBIX M YYCOHBIX CUTYyaIHsIX, TPEOYIOITUX
TUTSL penieHusT (GU3NISCKUX 3HAHUM;

OPUEHTUPOBATHCS B  PAJIMUHBIX MOAXOAAX MPHUHATUS  PEIICHUN
(MHIMBUAYaJIbHOE, TPHUHATHE PEIICHUS B TPYIIE, MPUHATHE PEIICHUN
Tpynmom);

CaMOCTOSATEIILHO COCTABIISITh AITOPUTM PEIIeHUs (GU3HIESCKON 3a7a9d VI
IUTaHa HMCCIIEJOBAHUSA C YYETOM HMEIOIIUXCS PECYpPCcOB M COOCTBEHHBIX
BO3MOYKHOCTEH, apryMEeHTUPOBATh IIpeIjiaraéMbie BAPUAHTHI PEIICHUM;
JienaTh BRIOOp U OpaTh OTBETCTBEHHOCTD 3a PEIICHUE.

CaMOKOHTPOJIb, SMOLMOHAJIbHBIN HHTEJJIEKT:

J1aBaTh aJIEKBaTHYIO OLIEHKY CUTyalluu U Mpejiarath rjiaH e€ U3MEeHEHHUS,
OOBSICHSIT ~ MPUYUHBI  JOCTHKEHUS  (HEJOCTHXKEHUSI)  pe3yJIbTaTOB
NeSTeILHOCTH, TaBaTh OIIEHKY IPHUOOPETEHHOMY OIIBITY;

BHOCHUTbh KOPPEKTHUBBI B JAEATEIBHOCTH (B TOM YHWCIIE€ B XOJ BBIIOJIHEHUS
(U3MYECKOr0 HUCCIEAOBAHMS WM IPOEKTAa) HA OCHOBE HOBBIX
O00CTOSITENBCTB, W3MEHHUBIIMXCS CHUTYyallMid, YCTAHOBJIEHHBIX OIIMOOK,
BO3HUKILINX TPYIHOCTEH;

OLICHUBATh COOTBETCTBUE PE3YJIbTATA LIEJIN U YCIOBUSM;

CTaBUTh ce€0s1 HA MECTO APYroro YejIoBeKa B X0JI€ CIopa WM JUCKYCCHH Ha
Hay4YHYIO TEMY, TOHUMATh MOTUBbI, HAMEPEHUS U JIOTUKY JAPYTroro;
MPU3HABAaTh CBOE MPaBO Ha OIIMOKY MpHU perieHr (U3NYECKUX 3a1a4 UK
B YTBEPKJCHUSX HA HAYYHBIE TEMBI U TAKOE K€ MPaBO JPYroro.



INPEAMETHBIE PE3YJIBTATBI

K xoHIy 00yueHus B 7 KJacce rnpeaMeETHbIC pe3yIbTaThl HA 0a30BOM YPOBHE
JOJKHBI OTpaXkaTh CPOPMUPOBAHHOCTD Y OOYHAIOIINXCS YMEHUM:

UCIIOJIb30BaTh  MOHATHS:  (PU3NYECKHE W  XUMHYECKHE  SBIICHMS,
HAOI0/IeHNE, AKCIIEPUMEHT, MOJEINb, TUIOTe3a, CAMHMIBI (PU3NUIECKHUX
BEJIMYMH, aTOM, MOJIEKYyJa, arperaTHbleé COCTOSIHMs BeulecTBa (TBEpIOE,
KHUJAKOE, Tra3000pa3HOe), MEXAHWYECKOE JIBH)KEHUE (paBHOMEpHOE,
HEPaBHOMEPHOE, MPSAMOJIMHEHHOE), TPAEKTOpUs, pPABHOACHCTBYIOLIAS
cuma,  gehopmamms  (ympyras, — IUIacTUYECKasl),  HEBECOMOCT,
COOOIIAIOTNECS COCY/IBI;

pasznuuath sBiIeHUS (aud@dy3us, TEMIOBOE IBUKEHHE YACTHI] BEILECTBA,
PAaBHOMEpPHOE  JBWKEHUE, HEPAaBHOMEPHOE  JBWXKEHHUE, HHEpLu,
B3aUMOJICMCTBUE TE€JI, PABHOBECHE TBEPJIBIX TEI C 3AKPEIUIEHHOM OCBHIO
BpalleHUsl, Iepeada JaBJIeHus: TBEPABIMU TEIAMHU, KUIKOCTIMHU U ra3amH,
aTMOC(pEepHOE [1aBJICHUE, IUIABAHHME TEJ, MPEBPALIECHUS MEXaHUYECKOU
SHEPruM) MO ONMUCAHUIO UX XAPAKTEPHBIX CBOMCTB U HAa OCHOBE OIIBITOB,
JEMOHCTPUPYIOIINX JaHHOE (PU3NYECKOE SBJICHUE;

pacno3HaBaTh MPOSIBICHUE HW3YYEHHBIX (U3UYECKUX SBJICHUWA B
OKpYXalollleM MHpEe, B TOM uucie (U3UUYECKUE SIBICHUS B MPUPOJIE:
OpUMEPBl ABMXKEHUS C Pa3IMYHBIMH CKOPOCTSMHU B KUBOM M HEXHUBOU
npupojie, ACUCTBHE CUJIbI TPEHUs B NPHUPOJE U TEXHHUKE, BIIUSHUE
aTMOoc(epHOro JaBJeHHs Ha JKUBOM OpraHM3M, IJIaBaHUE PbIO, pbluaru B
TeJIe YeJI0BEKa, MPU 3TOM NEPEBOIUTh MPAKTUYECKYIO 3a]a4y B YUEOHYIO,
BBIICIJISITh CYIIECTBEHHBIE CBOMCTBA (MPU3HAKHM) (PU3HUECKUX SIBICHHI;
OIKCHIBaTh U3yYEHHbIE CBOICTBA Te€N M (PU3NUYECKUE SIBICHUS, UCIOJIB3YS
duznyeckue BeIUYUHbI (Macca, 00bEM, INIOTHOCTD BEIIECTBA, BPEMsI, ITyTh,
CKOPOCTb, CPEJHSA CKOPOCTh, CHJIa YIIPYTrOCTH, CUJIa TSAKECTH, BEC Tela,
cujia TpeHus, AaBjaeHue (TBEPAOro Tea, KUJIKOCTH, Ta3a), BRITAIKUBAIOIIAs
CUJIa, MEXaHW4yeckass padoTa, MOIIHOCTh, IJIEYO CHJIbI, MOMEHT CHIIbI,
KOA(p(GUIUEHT TOJE3HOTO JACMCTBHS MEXaHW3MOB, KHHETUYECKas U
NOTEHUHUANbHASl JHEpPrusi), MpU ONUCAHUM NPABWIBHO TPAaKTOBAThH
(bu3MYECKUI CMBICI UCIIOJIb3YEMbIX BEJTUYMH, UX 0003HAYEHUS U €TUHULIBI
(bu3MYEeCKUX BEIMYMH, HAXOAUTHh (OPMYJIbI, CBS3bIBAIOIINE JIAHHYIO
(Gu3NYeCKyI0 BEIUMYMHY C JPYTUMH BEIUYMHAMH, CTPOUTH TIpapUKu
U3YYEHHBIX 3aBUCUMOCTEHN (PU3NYECKUX BETUUHH;

XapaKTepu30BaTh CBOMCTBA Tel, (PU3NYECKUE SIBICHUS U MPOIIECCHI,
UCIIOJIb3Ysl TIpaBuja CIOKEHUs cui (BAOJb OAHOM mpsiMoii), 3akoH ['yka,
3akoH [lackans, 3akoH Apxumesa, IpaBUJIO paBHOBECHUs pbiuara (0Joka),
«30JI0TO€ MpPaBWJIO» MEXAHMKH, 3aKOH COXpPaHEHUS MEXaHU4eCKOU



SHEPruM, MpPU H3TOM JaBaTh CJIOBECHYIO (OPMYIHMPOBKY 3aKOHAa U
3aIMCBIBATh €70 MATEMATUYECKOE BBIPAKEHHUE;

OOBACHATH (PU3HUECKUE SIBICHUSA, MPOILIECCHI U CBOMCTBA TN, B TOM YHCIIE
U B KOHTEKCTE CHUTyalluil IPAKTUKOOPUEHTUPOBAHHOIO XapakTepa:
BBISIBJISITh NIPUUYUHHO-CIICACTBEHHBIE CBSI3U, CTPOUTH OOBsSCHEHUE U3 1-2
JIOTHYECKHX IIIaroB C OMOpOM Ha 1—2 M3yueHHBIX CBOWCTBA (PU3UUYECKUX
SBJICHUH, PU3NUIECKHUX 3aKOHA HJIM 3aKOHOMEPHOCTH;

pemiate pacy€THbIE 3amadyd B |—2 JEHCTBHs, MCHOJB3Yys 3aKOHBI U
(GopMyIibl, CBs3bIBAIOLIME (PU3MUECKHE BEJIWYMHBI: Ha OCHOBE aHajIM3a
YCIIOBUS 33/1a4y 3aIMCBIBATh KPAaTKOE YCIOBHE, NOJCTABIATh (PU3NUECKUE
BEJIMYMHBI B (OPMYJBI U TMPOBOAUTH PACUETHI, HAXOAUTH CIIPABOYHBIC
JaHHbIE, HEOOXOUMBIE JJI1 PEUIEHUs 3a/1ay, OLICHUBATh PEATMCTHYHOCTh
NOJTy4€HHOM (PU3NUECKON BEINMYNHBI,

pacno3HaBaThb MpOOJEMBbl, KOTOpPbIE MOXXHO PpELIUTh MpPU HOMOIIU
(U3HMYECKUX METOJI0OB, B OITMCAHUU UCCIIEI0BAHUS BBIJIEISATH IPOBEPIEMOE
MPEANOJIOKEHNE (TUIIOTEY ), pa3INyaTh U UHTEPIPETUPOBATH IMOTYUEHHBIH
pe3ynbTaT, HAXOAUTh OLIMOKH B XOJAE OIbITa, JAEJaTh BBIBOABI MO €ro
pe3ynbTaram;

OPOBOAUTH OMNBITHl MO HAOMIOACHUIO (U3MUECKUX SIBICHUH WU
(bu3MYECKUX CBOMCTB TeN: (POPMYIUPOBATH IPOBEPSAEMbIE IPEATION0KEHHUS,
coOupaTh YCTaHOBKY M3 MPEJI0KEHHOTO 000pyAOBaHUs, 3alUChIBATh X0
ombITa U (POPMYJIUPOBATH BHIBOBI;

BBIIIOJIHATh MPSAMBIE W3MEPEHHSI PACCTOSHUSA, BPEMEHH, MAacChl Telna,
o0béMa, CHUJIBI U TEMIEPATypbl C MCIOJIb30BAaHUEM AaHAJOTOBBIX U
nM(pPOBBIX MPUOOPOB, 3aAMUCHIBATH I[OKa3aHUS NPUOOPOB C YUETOM
3aIaHHOM aOCOJIFOTHOM MOTPEITHOCTH U3MEPECHUI;

IPOBOJNUTDH MCCIEA0BAHUE 3aBUCUMOCTH OJIHOM (PM3MUECKOIN BEIMUUHBI OT
JIPYrol C HCIOJB30BAHUEM MPSMBIX HM3MEPEHUH (3aBUCUMOCTU MYyTH
PaBHOMEPHO ABMXKYILErOCs TeNa OT BPEMEHU JIBHXKEHHUS Tea, CUIIbI TPEHUS
CKOJBKEHHUSI OT Beca Teja, KayecTBa 0OpaOOTKM MOBEPXHOCTEW Tel U
HE3aBHUCUMOCTH CHJIBI TPEHMS OT IUIOLIAAN CONPHUKOCHOBEHHMS TEJI, CUJIbI
yIPYroCTH OT YAJUHEHUS NPY>KUHBI, BBITAJKUBAIOIIEH CHIIBI OT 00bEMa
NOTPYKEHHON YacTH Tejla U OT IJIOTHOCTH >KHJIKOCTH, €€ HE3aBUCUMOCTH
OT TJIOTHOCTH TeJa, OT TIIyOUHBI, HA KOTOPYIO MOTPYXKEHO TEJO0, YCIOBUN
IJIaBaHusl TeJl, YCIOBUU paBHOBECHUs pblyara U OJOKOB), y4aCTBOBaTh B
IUIAHUPOBAaHUM y4eOHOrOo HCCIEAOBaHUs, COOUpaThb YCTAaHOBKY U
BBITMIOJIHATh W3MEpPEHUs, Cienysl MPeaoKEHHOMY IUIaHy, (UKCHPOBATH
pe3yabTaThl MOJTYYEHHOM 3aBUCHUMOCTH (DM3MYECKUX BEJIMYMH B BHJE



MPEIOKEHHBIX TaOIUIl U TPauKOB, JeNaTh BBIBOJLI IO PE3yJIbTaTaMm
UCCIIEIOBAHMUS,

IPOBOAUTH KOCBEHHBIE H3MEpeHHs] (PU3MUECKHX BEIUYUH (TJIOTHOCTD
BEIIIECTBA )KHUIKOCTHU U TBEPAOTO TeJa, CHIa TPEHUS CKOJIBKEHUS, TaBJICHHUE
BO3/[yXa, BBITAJIKHUBAIONIAs CHUJa, JCHCTBYIOMAs Ha TMOTPYKEHHOE B
KHUAKOCTh  Teno, Kod(pPHUIMEHT TMOoNe3HOro JNEWCTBUA  MPOCTHIX
MEXaHHU3MOB), CJeIys NPEIIOKEHHOW WHCTPYKLUUHU: TMPH BBHIMOIHEHUU
U3MEpPEHUI CcoOMpaTh JKCIEPUMEHTAIbHYIO YCTAaHOBKY W BBIYUCIATH
3HaYEHUE NCKOMOU BEIIMYUHBL;

COOJTFOIaTh MpaBUiIa TEXHUKU O€30MMaCHOCTH MPHU paboTe ¢ T1abopaTopHBIM
000pyIOBaHHUEM;

YKa3bIBaTh MPUHIIMAIBI JACHUCTBUS NMPHOOPOB M TEXHUYECKUX YCTPOUCTB:
BECBI, TEPMOMETp, JIWHAMOMETD, COOOIIAIONINECS COCYJbI, OapoMeTp,
phIuar, MOJBUXKHBIN M HETIOJBUKHBIN OJIOK, HAKJIOHHASI TUTOCKOCTH;
XapaKTEepPU30BaTh TMPHUHIUILI  JEHCTBUS H3YyYEHHBIX TMPUOOPOB U
TEXHUYECKUX YCTPOWCTB C OMOpPOM Ha WX oOmHucaHus (B TOM YHUCIE:
MNOJIINITHAKK, YCTPOWCTBO BOAOIPOBOAA, TUIPABIWYECKUN  Ipecc,
MaHOMETp, BBICOTOMEp, NOPIIHEBON HACOC, ApEOMETP), UCTIONb3YsI 3HAHUS
0 CBOMCTBax (PU3UYECKUX SIBJICHUN U HEOOXOIUMBIE (PU3MUECKHUE 3aKOHBI U
3aKOHOMEPHOCTH;

NPUBOAUTh  TNpUMEpPHl  (HAXOauTh  WHGOPMAIIMIO O  MpUMEpax)
MPAKTUYECKOTO HCIOIb30BaHUs (U3MUECKUX 3HAHUUW B TIOBCEJIHEBHOM
KU3HH 711 obecrieueHusi 0€30MacHOCTH Tpu oOpaIrieHuu ¢ mpubopamMu 1
TEXHUYECKUMHU YCTPOMCTBAMHU, COXPAHEHUS 310POBbsI U COOJIIOJICHUSI HOPM
IKOJIOTUYECKOTO TTOBEJICHHSI B OKPY>KaIOIIEH cpejie;

OCYUIECTBJISITh OTOOpP HWCTOYHUKOB HWH(popmanuu B HHTepHeTe B
COOTBETCTBHUH C 3aJaHHBIM IIOUCKOBBIM 3alPOCOM, HA OCHOBE UMEIOIIUXCS
3HAHUM W TYTEM CPaBHEHUS PA3UYHBIX HCTOYHUKOB BBIACIATH
uHGOpPMAIIMIO, KOTOpas SBISIETCS MPOTHBOPEYMBONM WM MOXKET OBITH
HEJIOCTOBEPHOM;

MCTIONIb30BaTh MPH BBIMOJIHEHWN YY€OHBIX 3aJlaHUl HAYYHO-TIOMYJSPHYIO
JIUTEPATYpy HU3UIECKOTO COJIEPIKAHMS, CIIPABOYHBIC MAaTEPHAIIBI, PECYPChI
cetu VHTEepHeT, BIameTh mNpuUEMaMHU KOHCIIEKTUPOBAHUS TEKCTa,
npeoOpa3zoBaHus UHPOPMALIMU U3 OAHOW 3HAKOBOM CUCTEMBI B IPYTYIO;
CO3/1aBaTh COOCTBEHHBIC KpAaTKHE MUCHbMEHHBIE W YCTHBIC COOOIICHHS Ha
OCHOBE 2—3 MCTOYHUKOB MH(pOpMAIK (HU3UIECKOTO CONEPKAHUSA, B TOM
YyucIie myOJuYHO AeNiaTh KpaTKUE COOOIICHHS O pe3ybTaTaX MPOSKTOB UITH
y4eOHBIX WCCIEAOBAHHM, TPH 3TOM TPaMOTHO HMCIOJb30BaTh M3yYEHHBIN



MOHSATUWHBIN amnmapaT Kypca (U3MKH, COMPOBOXKIATh BBICTYIICHHUE
MPE3EHTAIUEN;

IPU BBIMOJHEHUU Y4YEOHBIX MPOCKTOB M HCCIEAOBAHHWM PaCIPEACITh
00s3aHHOCTH B TPyMIE B COOTBETCTBUM C TMOCTABJICHHBIMHU 3ajjayaMu,
CIEIUTh 3a BBINOJHEHUEM IUJIaHA JEWCTBUM, aJEKBaTHO OIICHUBATh
COOCTBEHHBIH  BKJaJ B  JICATEIBHOCTh  TPYIIbI, BBICTPAUBATh
KOMMYHHKAaTUBHOE B3aUMOJICHCTBUE, YUUTHIBASI MHEHHUE OKPYKAIOIIUX.

K konIy o0yueHus B 8 kiacce rnpeaMeTHbIe pe3yabTaThl HA 0a30BOM YPOBHE
JOJKHBI OTpaXkaTh CPOPMUPOBAHHOCTD Y OOYHAIOIINXCS YMEHUM:

UCITIOJIB30BATh MOHATHSA: Macca ¥ pa3MeEpPbl MOJIEKYJI, TEIUIOBOE JIBH)KCHUE
aTOMOB U MOJIEKYJI, arPEraTHbIE COCTOSTHUS BEIECTBA, KPUCTAJUIMYECKHUE U
amMop(HBIC TeNa, HACBHIIICHHBIH M HEHACBHIIIEHHBI TMap, BIAKHOCTh
BO3/lyXa, TEMIIEpAaTypa, BHYTPEHHSS SHEPIUs, TEIUIOBOM JIBUraTelb,
AJIEMEHTAPHBIN JIEKTPUYECKHUN 3apsil, JJIEKTPUUECKOE I10JIE€, TPOBOJHUKH
U AUDJIEKTPUKH, IOCTOSTHHBIA 3JIEKTPUYECKUI TOK, MATHUTHOE T10JIE;
pasznuyaTh SBJICHUS (TEIJIOBOE pPACIIMPEHUE MU CKaThe, TeIulonepeaaya,
TEIJIOBOE PaBHOBECHE, CMAuMBaHUE, KAWJUISIPHBIE SIBJICHUS, HCIApEHUE,
KOHJCHCAllUsl, IUJIaBJICHHUE, KpUCTAIM3alus (OTBEpAEBAaHUE), KHUIICHHE,
Terionepeaadya (TEeTIONpOBOAHOCTb, KOHBEKIUS, U3TyYEHHE),
ANEKTPU3aLUs TeJl, B3aUMOJEHCTBUE 3apsAA0B, JEHCTBUS JIEKTPUUYECKOIO
TOKa, KOPOTKO€ 3aMbIKAHUE, B3aUMOJICCTBUE MAarHuUTOB, JICHCTBUE
MarHUTHOTO IOJISI HA MPOBOJHHUK C TOKOM, 3JIEKTPOMarHUTHAs MHAYKLIKSA)
[0 ONHCAHWID HX XapaKTEpPHbIX CBOMNCTB M Ha OCHOBE OIIBITOB,
JIEMOHCTPUPYIOIINX JaHHOE (PU3NUECKOE SBICHUE;

pacno3HaBaTh MPOSIBIEHUE HW3YYEHHBIX (U3UYECKUX SBJICHUWA B
OKpYXalollleM MHpEe, B TOM uucie (PU3UYECKUE SBICHUS B MPUPOJE:
NIOBEPXHOCTHOE HATSHKEHWE W KalNWULIPHBIE SBIEHUS B IPHUPOJE,
KpucTauibl B mpupoze, usiydeHne ConHia, 3aMmep3aHue BOJOEMOB,
MOpCKue Opu3bl, 00pa3oBaHUE POCHI, TYMaHa, UHES, CHETa, JJIEKTPUUECKHE
ABJICHUSI B aTMocepe, dIEKTPUYECTBO KUBBIX OPraHU3MOB, MarHUTHOE
noJie 3eMJiiu, Apend Moar0CcoB, pOJib MATHUTHOTO MOJIS JJ1s )KM3HU Ha 3eMJie,
NOJIIPHOE CHUSHHME, NPU 3TOM [EPEBOAUTH IPAKTHYECKYIO 3a/1ady B
yueOHYI0, BBIICIATh CYLIECTBEHHBbIE CBOMCTBa (NPHU3HAKU) (PUINUYECKUX
SIBIICHU;

OMKCHIBATh U3YyYEHHBIE CBOMCTBA TEN U (PU3NYECKUE SIBJICHUS, UCIOIb3YS
¢duznyeckue BEIMUMHBI (TeMIEpaTypa, BHYTPEHHSS SHEPTHsl, KOJIUYECTBO
TEIUIOTHI, yJEeNbHas TEIJIOEMKOCTh BEIECTBA, YAEJIbHAs TEIUIOTa
IUTaBJICHUS, YJelbHas TEIIoTa MapooOpa3oBaHusl, YJIeNbHAas TEIJIoTa
CropaHusi TOIUIMBA, KOA(D(PUIMEHT TOJE3HOr0 JEHCTBUS TEIJIOBOU



MaIllUHbI, OTHOCUTEJIbHAS BJIAXKHOCTh BO3/1yXa, AJIEKTPUUECKUI 3apsi, cuia
TOKa, DJIEKTPUUYECKOE HaNpsKEHUE, COMPOTUBIECHHWE MPOBOJHUKA,
yZIeJIbHOE COMPOTUBRIICHUE BEIIECTBA, pab0Ta U MOIIHOCTD JIEKTPUIECKOTO
TOKa), MpU OMNHCAHUU TMPABWIBHO TPAKTOBATh (U3UUYECKUN CMBICI
UCIIOJIb3yEMbIX BEJIMYUH, 0003HAUYCHUS U €UHUIBI (PU3UUYECKUX BEITUYHH,
HaXOJUTh (DOPMYJIBI, CBS3BIBAIOIINE JAaHHYIO (DU3UYCCKYIO BEIUYUHY C
JIPYTUMU BEJIMYMHAMH, CTPOUTH TpauKyd W3yYCHHBIX 3aBUCHMOCTEH
(bU3NYEeCKUX BEJIUYUH;

XapaKTepu30BaTh CBOWCTBA TeJ, (U3UYECKUE SIBICHUS M IIPOLIECCHI,
UCIIOJIb3Ysd OCHOBHBIE TOJIOKEHUS MOJIEKYJISIPHO-KUHETUYECKONM TEOpUHU
CTPOCHHS BEIIECTBA, MPUHILIUN CYNEPHO3ULMUA MOJeH (Ha KaueCTBEHHOM
YPOBHE), 3aKOH COXPAaHEHMS 3apsiia, 3aKoH OMa JiJ1sl yJacTKa LEenu, 3aKOH
Jxoynsa—JIeHna, 3aKk0H COXpaHEHHUs SHEPTUU, IIPU 3TOM JaBaTh CJIOBECHYIO
(GbOopMyIMPOBKY 3aKOHA U 3alUCHIBATh €M0 MAaTEMATUYECKOE BHIPAKECHHUE,
OOBSICHATh (PU3MYECKUE MPOLIECChl U CBOMCTBA TEJl, B TOM YHCIE U B
KOHTEKCTE CUTYallMi MPaKTUKO-OPUEHTHUPOBAHHOTO XapaKTepa: BHIABIATH
MPUYUHHO-CJICACTBEHHBIE CBSI3U, CTPOUTH OOBSICHEHUE U3 1—2 JTIOTHYECKUX
[IaroB ¢ Omnopoi Ha 1-2 W3y4YEHHBIX CBOMCTBA (PU3MUECKHUX SIBICHHI,
bu3MYEeCKUX 3aKOHOB WJIM 3aKOHOMEPHOCTEH;

peumate pacy€THhIE 3aJaud B 2—3 JIEWCTBUS, HCIIOIB3Ys 3aKOHBI H
dbopMmyIibl, CBSA3BIBAIOIINE (PU3MUECKHME BEIMYMHBI: HAa OCHOBE aHAJlM3a
YCJIOBHUSL 3aJladyd 3alKChIBaTh KPATKOE YCJIOBHUE, BBISBIATH HEIOCTATOK
JAHHBIX JJIS  pEIIeHUs 3a7a4d, BBIOMpaTh 3aKOHBI U (HOPMYIIHI,
HEeoOXoauMble JUisi €€ pelieHus, MPOBOAUTh Pacu€Thl U CpPaBHUBATH
MOJTy4YE€HHOE 3HaUeHUEe (PU3NUECKON BETUYMHBI C U3BECTHBIMU JaHHBIMU;
pacro3HaBath MPOOJEMbl, KOTOpPbIE MOXHO PEHIUTh MPU MOMOIIHU
(bU3MYEeCKUX METOJOB, HCIOJb3Ysl OIMHCAHWE WCCICIOBAHUS, BBIICISATH
MPOBEPSIEMOE MPEAINOJIOKEHUE, OLECHUBATh MPABWIBHOCTh MOPSIKA
MPOBEJICHUSI UCCJIEIOBaHUs, JI€JaTh BHIBO/IbI;

MPOBOAUTL OMNBITHI MO HAOMIOJAEHUIO (UBUYECKUX SBJICHUW WU
(bU3UYECKUX CBOMCTB TeJl (KamUWJUISIPHBIC SIBJICHUSI, 3aBUCUMOCTD JIaBJICHUS
BO3/lyXa OT €ro o0bEMa, TeMIepaTypbl, CKOPOCTH MPOIIECCa OCTHIBAHUS U
HarpeBaHusi MpU H3IYYEHHH OT I[BETa U3JIydarollel (MOorjaomaromen)
MOBEPXHOCTH, CKOPOCTh MCIAPEHHUs BOJBI OT TeMIEpaTyphbl KUIAKOCTU U
miomaaun €€ TMOBEPXHOCTH, »OJEKTpH3alus Tel U B3aUMOJICUCTBUE
ANEKTPUYECKUX 3apsA]I0B, B3aWMOJICUCTBUE IMIOCTOSIHHBIX MAarHUTOB,
BU3yaJIM3allMsl MArHUTHBIX TMIOJE€H TOCTOSIHHBIX MAarHUTOB, JEHCTBUS
MAarHMTHOTO MOJII HAa MPOBOJHHUK C TOKOM, CBOMCTBA 3JEKTPOMArHuTa,
CBOMCTBa 3JEKTPOJABUTATENII TMOCTOSHHOTO TOKa): (OpMYIUpOBAThH



pOBEpsieMbIe MPEANOI0KEHHS, COOMPATh YCTAHOBKY U3 MPEIOKEHHOTO
000pyI0BaHUsl, OMUCHIBATH XO/JI OTbITa U (POPMYIUPOBATH BHIBOBI;
BBIIIOJIHATDH MIPSAMBIE U3MEPEHHS TEMIIEPATYPbl, OTHOCUTEILHOM BJIAYKHOCTH
BO3/1yXa, CHJIbI TOKA, HANPSDKEHUS C KCIIOJIb30BAHUEM AHAIOTOBBIX
npuOOpPOB M JATYMKOB (PU3MYECKUX BEIUYUH, CPABHUBATH PE3YJIbTaThl
U3MEPEHUN ¢ yUETOM 3aJJaHHOM a0COIIOTHON MOTPEIIHOCTH;

IPOBOJUTH HCCIEIOBAHUE 3aBUCUMOCTH OJHOW (PU3HUYECKOW BEIMYUHBI OT
JIpYyro C  UCHOJIb30BAaHUEM TMPSMBIX  M3MEpPEHUN  (3aBUCUMOCTh
CONPOTHUBJIEHUSI MPOBOJHUKA OT €ro JUIMHBI, IUIOIAAX IONEPEYHOTO
CEUYEHUSA U yIEIBHOTO COMPOTUBIICHHUS BEILIECTBA MPOBOJHUKA, CUJIbI TOKA,
UAYIIETO 4Yepe3 IPOBOAHUK, OT HAIPSHKEHHWsT HAa  IPOBOJIHHUKE,
WCCIICOBAHUE IIOCIEAOBATEIBHOIO M IMAPAJUIEIBHOTO  COEIVHEHUU
IPOBOJHMKOB): IUIAHUPOBATh HCCIEOBaHUE, COOMpAaTh YCTAaHOBKY U
BBINIOJIHATh W3MEPEHUs, CJenysl MPEeaJoKEHHOMY IUIaHy, (UKCHPOBATH
pe3ynbTaThl HOJIYYEHHOW 3aBUCUMOCTH B BUJI€ TaOJIHII U TPa(UKOB, 1€TaTh
BBIBO/IBI I10 PE3YyJIbTaTAM HCCIIEA0BAHNS,

NPOBOJUTh KOCBEHHbIE HW3MEpPEHUS (PU3NYECKUX BeIUYUH (yIenbHas
TEIUIOEMKOCTh ~ BELIECTBAa, COINPOTUBICHHE NPOBOJHHKA, pabora H
MOIIHOCTh 3JIEKTPUYECKOI0 TOKAa): IJIAHUPOBaTh W3MEPEHHs, COOMpPAThH
DKCIEPUMEHTAJIBHYIO YCTAHOBKY, CIEAys MPEMJIOKEHHON UHCTPYKLUUH, U
BBIYHCIIATh 3HAUCHUE BEJIMYUHBI;

COOJII0/1aTh MpaBUJIa TEXHUKU O€30MaCHOCTH IpU paboTe ¢ 1abopaTOPHBIM
o00opy1I0BaHUEM;

XapaKTepu30BaTh MPUHIUMBI JEUCTBUS HM3YyUYEHHBIX MPUOOPOB U
TEXHUYECKUX YCTPOMCTB C OMOPOM HA MX ONMUCAHUs (B TOM YUCTIE: CUCTEMA
OTOIUIEHUS] JOMOB, TUTPOMETP, TAapOBasi TYpOMHA, aMIIEPMETP, BOJIBTMETD,
CUETYMK AJIEKTPUUYECKOM DSHEPIuHu, 3IIEKTPOOCBETUTENBbHbIE MPUOOPHI,
HarpeBaTelIbHbIC AIIEKTPOIIPUOOPHI (mpumepsr), AIIEKTPUYECKUE
MPEIOXPAHUTEIH, HIEKTPOMArHUT, JIEKTPOABUTATENb IOCTOSSHHOTO TOKA),
UCIIOJIb3Ysl 3HAHUS O CBOMCTBAX (PU3UYECKHUX SIBJICHUU U HEOOXOIUMBIE
(bu3nUecKne 3aKOHOMEPHOCTH;

pacno3HaBaTh IPOCTBIE TEXHUYECKUE YCTPOWCTBA M H3MEPUTEIIBHBIE
npuOOpPHI IO CXEMaM U CXeMaTUYHBIM PUCYHKaM (KUIKOCTHBIN TEPMOMETD,
TEPMOC, TCUXPOMETP, TUTPOMETP, ABUTATEIb BHYTPEHHETO CrOpaHUs,
AJIEKTPOCKOI, PEOCTAT), COCTABJIATh CXEMbl DSJIEKTPUYECKUX LENenl ¢
NOCJIEIOBATEIbHBIM U MApAJUIEIbHBIM COCINHEHUEM 3JIEMEHTOB, pa3audas
yCIIOBHBIE 0003HAYEHHSI 3JIEMEHTOB AJIEKTPUUECKUX LIETICH;

OPUBOJUTH  MpUMEpbl  (HAXOAUTh  MHPOPMALMIO O  IpHUMEpax)
MPaKTUYECKOTO HCIMOIb30BaHUs (U3MUECKUMX 3HAHUUW B TIOBCEJIHEBHOM



XKU3HU 1)1 obecrieueHus: 0€30MacHOCTH MpU Oo0OpallleHuu ¢ MpudopamMu U
TEXHUYECKUMHU YCTPOHUCTBAMH, COXPAHEHHSI 3I0POBbS U COOIOICHUS HOPM
HKOJIOTUYECKOTO TIOBEICHHSI B OKPYKAIOLIEH CpeJIE;

OCYILECTBIATh TOUCK HMHPOpMAMU (PU3NYECKOTO COACpKAHUS B
WHTepHeTe, Ha OCHOBE HMEIOLIUXCS 3HAHUW M NYTEM CpaBHEHUS
JOTMOJHUTENBHBIX UICTOYHUKOB BBIAEISTH HHPOPMALIUIO, KOTOPAS! SBIISIETCS
POTUBOPEUYUBOUN MM MOXKET OBITh HEJTOCTOBEPHOM;

UCIIOJIb30BaTh MPU BBINOJIHEHWN YYE€OHBIX 3aJJaHUN HAyYHO-TIOMYJISIPHYIO
JAUTepaTypy PU3NUECKOTO COAECpKaHUs, CIIPABOYHbIE MaTEpUaIbl, pECYPCHI
cetu MHTepHeT, BhIaaeTb NpUEMaMU KOHCIEKTUPOBAaHUS  TEKCTA,
npeobpazoBanus HHGOPMAILIMU U3 OJTHOM 3HAKOBOW CUCTEMBI B APYTYIO;
CO3/1aBaTh COOCTBEHHBbIC MHCHMEHHBIE W KpAaTKHE YCTHBIE COOOIICHHUS,
o0oOmias uMH(pOPMALMIO U3 HECKOJIbKUX HCTOYHUKOB (PU3HMUECKOTO
COJEpKaHus, B TOM YMCIe MyOJINYHO MPEACTABIATh PE3YIbTaThl IPOSKTHON
WM UCCIIEA0BATENIbCKOM AESTENbHOCTH, IPU 3TOM I'PAMOTHO UCIOJIb30BATh
W3YYEHHBIM TOHATUIHBIA anmapar Kypca (HU3UMKH, CONPOBOXKIAThH
BBICTYIUIEHUE MTPE3EHTALINEH;

IPU BBIOJHEHUN YYEOHBIX IPOEKTOB U HCCIEIOBaHUM (PU3NUECKUX
IPOLIECCOB paclpeiesiTh OOS3aHHOCTH B TIpPYyHIE B COOTBETCTBUU C
MOCTAaBJICHHBIMU 33/1a4aMH, CJIEIUTh 3a BBINOJHEHUEM IUIaHa JIEUCTBUM U
KOPPEKTUPOBATh €ro, aJeKBAaTHO OLICHUBaTh COOCTBEHHBIM BKJIAJI B
NEATEIbHOCTD IPYIIIbI, BEICTPAUBaTh KOMMYHUKAaTHUBHOE B3aUMOJCICTBHE,
IPOSIBIISSt TOTOBHOCTH pa3peliaTb KOH(PIUKTHI.

K koH1y oOyueHust B 9 kjiacce npeIMeTHbIE Pe3yabTaThl HA 0a30BOM YPOBHE
JOJKHBI OTpaXkaTh CPOPMUPOBAHHOCTD Y OOYHAIOIINXCS YMEHUM:

UCTIONB30BaTh TOHATHSA: CHCTEMa OTCu€Ta, MaTepHalbHas TOYKa,
TPAEKTOPHs, OTHOCUTEIBHOCTh MEXaHWYECKOTO ABIMXKEHUS, edopmanus
(ympyrasi, mjgacTU4ecKas), TpPEHHE, IICHTPOCTPEMHUTEIBHOE YCKOPEHHE,
HEBECOMOCTh M MEPErpy3KH, LEHTP THKECTH, aOCOJIIOTHO TBEPIOE TEJO,
HEHTP TSHKECTH TBEPAOTO Tella, paBHOBECHE, MEXaHUYECKHE KOJeOaHus U
BOJIHBI, 3BYK, HH(PPA3BYK U YIbTPa3BYK, JIEKTPOMArHUTHBIE BOJIHBI, IIIKAJIA
AJIGKTPOMAarHUTHBIX BOJIH, CBET, OJM30PYKOCTh U J1adbHO30PKOCTb,
CHEKTpPbI UCIYCKaHMs U MOTJOLIEHUs, aib(da, OeTa- U ramMmma-u3JIy4deHus,
U30TOIIbI, IICPHAS YHEPTETHKA,;

pasznuyath SBJICHHUS (PaBHOMEPHOE M HEPABHOMEPHOE MPSIMOJMHEWHOE
JBUKEHHE, PaBHOYCKOPEHHOE MPSMOJIMHEHHOE JBUKEHUE, CBOOOIHOE
najJicHue Tej, paBHOMEPHOE JBUKEHHE 10 OKPY>KHOCTH, B3aUMOJICHCTBUE
TeJ, pEaKTUBHOE ABI)KEHHE, KojeOaTelbHOE IBMKEHHE (3aTyXarollue U
BBIHYKJIEHHbIE KOJIeOaHUs), PE30HAHC, BOJHOBOE JABM)XEHHE, OTpaKEHHE



3BYyKa, NPSMOJIMHEMHOE paclIpOCTPAHEHHUE, OTPAKEHHE M IMPEIOMIICHUE
CBETa, MOJIHOE BHYTPEHHEE OTPAKEHUE CBETA, Pa3JI0KEHHE OEJIOT0 CBETa B
CHEKTp M CJOKEHHWE CHEKTPaJbHBIX LIBETOB, JUCHEPCHS CBETAa,
€CTECTBEHHAsl PaJUOaKTUBHOCTh, BOSHUKHOBEHUE JMHEWYATOTO CIIEKTpa
U3ITyYEHHUsI) TI0 OMTMCAHUIO UX XapaKTEPHBIX CBOMCTB M HA OCHOBE OIBITOB,
JIEMOHCTPHUPYIOIINX JaHHOE (PU3UUECKOE SBICHHE;

pacno3HaBaTh NPOSBICHHE W3YYEHHBIX (PU3HYECKUX SBJICHUH B
OKpyXaroleM Mupe (B TOM 4Yucie (QU3UYecKHe SIBICHUS B MPUPOJIE:
IIPWINBBI U OTIIUBBI, ABMKEHUE IIIaHeT COJHEYHOW CUCTEMBI, pEAKTUBHOE
JIBH)KCHUE JKHUBBIX OPraHU3MOB, BOCHPHUSTHUE 3BYKOB IKHUBOTHBIMH,
3eMJIETPSICEHUE, CEHUCMUYECKHME BOJHBI, I[yHAMH, 3XO, LBETa Tel,
ONTUYECKHUE SIBICHUS B NPUPOAE, OMOJIOTMYECKOE NEWCTBHE BUAMMOTIO,
yIbTPapUOJETOBOIO U PEHTICHOBCKOIO M3JIy4€HHUH, €CTECTBEHHBIN
paZMOaKTUBHBIN (OH, KOCMHYECKHE Jy4yHd, PaJUOAKTHUBHOE HU3IyYCHHUE
OPUPOAHBIX MHUHEPAJIOB, JEWCTBHE PAJMOAKTHUBHBIX M3IYyYEHUH Ha
OpraHu3M 4eJIOBEKa), MpPH 3TOM MEPEBOAUTH MPAKTUYECKYIO 3a/lady B
y4eOHYI0, BBIJCIATH CYIIECTBEHHBIE CBOMCTBa (MpHU3HAKU) (HU3UUECKHUX
SIBIICHUM;

OIKCHIBaTh U3yYEHHbIE CBOICTBA TeN U (PU3NUYECKUE SBICHUS, UCIIONIb3YS
(¢u3nyuecKkue BeIWYUHBI (CpEeOHsAs W MIHOBEHHAs CKOPOCTh Tejla Ipu
HEPaBHOMEPHOM JIBM)KCHHH, YCKOPEHHE, MEPEMEIIECHUE, MyTh, YIIIOBas
CKOPOCTb, CHJIa TPEHHS, CWIa YIPYTrOCTH, CUJIa TSIKECTH, YCKOPEHHE
CBOOOJHOTO TMAJCHMs, BEC Teja, HUMIYJIbC Tejla, HUMITYJIbC CHJIBI,
MeXaHu4yeckas paboTa M MOIIHOCTb, IOTEHUHUAIbHAs HHEPIrus Tena,
MNOJHITOrO0 HaJl MOBEPXHOCTHIO 3€MJIM, MOTEHIMAIbHAS DHEPTUsl CKATOU
NPY>KUHBI, KHHETUYECKAsl SHEPT U, TOJIHASI MEXaHUYECKasi SHEPTHUsL, IEPUOJ
U 4YacToTa KosieOaHul, JIMHA BOJIHBI, TPOMKOCTh 3ByKa M BBICOTAa TOHA,
CKOPOCTb CBETa, IIOKa3aTeidb MPEIOMIICHUS Cpefbl), MpPU OMNHUCAHUU
NPaBUIBHO TPAaKTOBaTh (PU3MUECKUI CMBICT HCMOJIb3YEMBIX BEIUYHH,
0003HAaY€HUsI U EIUHULIBI (PU3MYECKUX BEIUYHMH, HAXOIUTh (OPMYJIbL,
CBSA3BIBAIOLIUE JAHHYIO (PU3NYECKYIO BEIMYHMHY C JAPYTMMH BEJIMYMHAMM,
CTPOUTDH IpaUKU U3yUYEHHBIX 3aBUCUMOCTEN (PU3HUECKUX BEJIUYUH;
XapaKTepu30BaTh CBOMCTBA TeJ, (PU3NYECKUE SIBICHUS U MPOIECCHI,
UCIIOJIb3YsI 3aKOH COXPAHEHUs HPHEPryu, 3aKOH BCEMHUPHOIO TATOTEHMS,
OPUHIMI CYNEpPHO3ULMA CHJI, TPUHIMUI OTHOCUTEIbHOCTH [ anuies,
3aKkOoHbl HbIOTOHA, 3aKOH COXpaHEHHs MMITYJIbCA, 3aKOHBI OTPAKEHUS U
IIPEJIOMJIEHUS CBETA, 3aKOHBI COXPAHEHHUSI 3apsAI0BOTO U MAaCCOBOI'0 YUCEI
OpU SJACPHBIX PEAKIMSIX, MPU 3TOM J1aBaTh CIOBECHYIO (DOPMYIHPOBKY
3aKOHA UM 3aIUCBhIBATh €r0 MAaTEMAaTUYECKOE BbIPAKEHUE;



OOBSICHATh (PU3NYECKUE MPOLECCHl U CBOMCTBA TeN, B TOM YHUCIE U B
KOHTEKCTE CUTYyaIMil MPaKTUKO-OPUEHTHPOBAHHOTO XapaKTepa: BBIABIATH
IPUYUHHO-CJIEICTBEHHBIE CBSI3U, CTPOUTH OOBSICHEHHE U3 2—3 JIOTUYECKUX
[IaroB C OMOpPOM Ha 2-3 M3yYEHHBIX CBOMCTBA (PM3UUYECKUX SIBICHUI,
(u3NYECKUX 3aKOHOB MJIM 3aKOHOMEPHOCTEM;

pemaTh pacu€THbIE 3a/1a4 (ONUPAOIINECS HAa CUCTEMY U3 2—3 YPaBHEHMIA ),
UCTIOJB3YS 3aKOHBI U (POPMYIIbI, CBSI3BIBAIOIINE (DU3MUECKHUE BETUUHUHBI: HA
OCHOBE aHaJIM3a YCJIOBUS 3a]]aui 3aliChIBaTh KPATKOE yCIOBHE, BBISBIIATH
HEJOCTAIOUINE WM U30bITOYHBIC JAHHBIE, BHIOUPATh 3aKOHBI U (POPMYJIBI,
HEOOXOJUMBbIE ISl PEIICHUs, MPOBOAUTh pPACU€Thl M  OLICHUBATH
PEATMCTUYHOCTH MOTYYSHHOTO 3HaYCHHS PU3NUECKON BETUYHHBI,
pacmo3HaBaTh MPOOJEMBbI, KOTOPbIE MOXKHO pPEIINTh MPH MTOMOIIU
($uU3NYECKUX METO/IOB, MCIIONb3Yys ONHCAHHUE HCCIEJOBAHMS, BBIIEIATH
IPOBEPSIEMOE  TPEIIOJIOKEHUE, OLCHUBATh IPAaBUWIBHOCTh MOPSAJIKA
NPOBEJCHUS  HMCCIEAOBAHUSA, JeNaTh BBIBOJABI, HHTEPIPETUPOBATH
pe3yNbTaThl HAOIIOIEHUH 1 ONIBITOB;

OPOBOJAUTH OMBITHl MO HAOMIOACHUIO (U3MUECKUX SIBICHUW WK
¢u3znyecKkux CBOWCTB Tel (M3ydeHHE BTOporo 3axkoHa HproToHa, 3akoHa
COXPAaHEHHUSl HHEPrHH, 3aBUCHUMOCTh NEpHUOAa KOJeOaHUN NpPYKMHHOTO
MasiTHUKa OT MAacChl Tpy3a M KECTKOCTU MPYKUHBI U HE3aBUCUMOCTH OT
aMILUTUTYAbl MAJIbIX KOJI€OaHUH, MPSAMOJIMHEHHOE PaCIpOCTPAHEHUE CBETA,
pasiokeHue Oenoro cBera B CIEKTP, U3yUYEHUE CBOMCTB M300pa’KEHUS B
IUIOCKOM 3€pKajie U CBOMCTB H300pa)keHHsI NpeaMera B coOuparomien
JUH3€e, HAOMIOJEHUE CIUIOIIHBIX W JMHEMYaThIX CHEKTPOB H3IIyHEHHUS):
CaMOCTOATENIbHO  CcOOMpaTh YCTAHOBKY M3 HM30BITOYHOro Habopa
000pyTI0BaHUS, OMUCHIBATH X0/ OTBITA U €r0 Pe3yibTaThl, POPMYIUPOBATH
BBIBO/IbI;

IPOBOANUTH MPU HEOOXOAUMOCTH CEPHIO MPSIMBIX W3MEpPEHUH, onpeaenss
CpellHee 3HAaYeHUEe Uu3MepsaeMOold BeNIMYUHBI ((POKYCHOE pacCTOsSHUE
coOuparomel JuH3bl), OOOCHOBBIBaTH BBIOOpP crocoba HU3MepeHus
(M3MepUTEILHOTO PUOOpPa);

IPOBOANUTH MCCIEAOBAHUE 3aBUCUMOCTEH (U3MUECKUX BEIMYHUH C
UCIIOJIb30BaHUEM MPSAMBIX U3MEPEHUH (3aBUCUMOCTD TyTH OT BPEMEHU IIPU
PaBHOYCKOPEHHOM JABW)XKCHHHM 0€3 HavyalbHOW CKOpPOCTH, TMEepHoAa
KOJIe0aHUN MaTeMaTHYeCKOrO0 MasTHUKA OT IJIMHBI HHUTH, 3aBUCUMOCTHU
yria OTpakeHUsl CBETa OT yrja MaJeHus W yria MpeIoMJIeHHs OT yria
NaJieHus): TIUIAaHUPOBATh HUCCIIEIOBAHUE, CaMOCTOSITEIbHO COOMpPATh
YCTaHOBKY, (DUKCHUpOBaTh pe3yJbTaThl MOJYYEHHOM 3aBUCHMOCTH



GbU3MYEeCKUX BEIWYUH B BUAC TAOJWIl M TPaPUKOB, JeJIaTh BBIBOIBI TIO
pe3ybTaTaM MCCIICIOBAHUS;

MPOBOJUTh KOCBEHHBIC W3MEPECHHS (U3MUECKUX BEIWYUH (CPEIHSSI
CKOPOCTb ¥ YCKOPEHUE TeJla IPU PaBHOYCKOPEHHOM JIBHIKEHHUH, YCKOPEHHUE
CBOOOJHOTO MaJieHUsl, XKECTKOCTh TNPYXKUHBI, KOIDPUIMEHT TpeHus
CKOJIBKCHHS, MEXaHW4Yeckas padoTa W MOIIHOCTh, YaCTOTa W TEPHOJ
KOJICOaHMI MaTeMaTHYeCKOTO W MPYKMHHOTO MAaSTHHKOB, ONTHYECKAS
cwia coOuparomed JUH3bI, pPaAUOAKTUBHBIA (OH): IJIAHUPOBATH
U3MEpPEHUsI, COOMpPATh SKCIEPUMEHTAIBHYIO YCTAHOBKY U BBINOJIHATH
U3MEpPEHUs, Cleaysl MPEJIOKEHHON WHCTPYKIMHU, BBIUYUCISATH 3HAUYCHHE
BEJTMYMHBI U aHAJTM3UPOBATH MOTYYCHHBIC PE3YIbTAThI C YIETOM 3aJaHHOM
IIOTPEIIHOCTH U3MEPEHNN;

COOJTI0IaTh MpaBUJIa TEXHUKU 0€30MaCHOCTH P padoTe C 1ab0paTOpHbIM
00opy1I0BaHUEM;

pasnmuyaTh OCHOBHBIE TIPU3HAKH HW3YYEHHBIX (DU3UYCCKUX MOJIEIICH:
MaTepuaibHas TOYKa, aOCONMIOTHO TBEPIOE TEIO, TOUYCYHBIA HCTOYHHUK
CBeTa, JTy4, TOHKAas JIMH3a, TUTaHETapHas MOJIENTb aTOMa, HyKJIOHHAst MOJIEITb
aTOMHOTO f]Ipa;

XapaKTepU30BaTh TMPUHIMIMBI  JACHCTBUS HU3YYEHHBIX MNPUOOPOB H
TEXHUYECKUX YCTPONCTB C OMOPOM HA WX OMUCAaHUA (B TOM YHCIE:
CIUAOMETp, MATYMKW TIOJOXKCHHSI, PACCTOSHHUS W YCKOPEHHS, paKeTa,
9XOJIOT, OYKH, TMepuckor, GoTroanmnapar, ONTHYECKHUE CBETOBO/IBI,
CIIEKTPOCKOT, JO3UMETp, Kamepa BuibcoHa), HCMONB3ys 3HAHUA O
CBOMCTBAaX (PU3MYECKUX SBICHUHW M  HEOOXOoauMble (pu3nyeckue
3aKOHOMEPHOCTH,

WCITOJIB30BATh CXEMbI U CXEMATHYHBIC PUCYHKH W3YUCHHBIX TEXHHUYCCKUX
YCTPONCTB, U3MEPHUTEIBHBIX TPUOOPOB U TEXHOJIOTHUECKHUX MPOIECCOB MPU
peleHur  y4eOHO-TIpaKTUYECKUX  3a]ady, ONTHUYECKHUE CXEMbl IS
MOCTPOEHUS N300pAKEHUI B INIOCKOM 3€pKajie M COOMpAaroLIeH JIMH3E;
NPUBOAUTh  MpUMEphl  (HAXOauTh  WHGOpPMAIIMI0O O  MpUMEpax)
MPAKTUYECKOTO HCIIOIh30BaHMUs (U3MYECKUX 3HAHWW B TIOBCEIHEBHOM
KU3HH JIJ1s1 obecriedueHrst 0€30MacHOCTH TIpU oOpaleHuu ¢ mpudopamu u
TEXHUYECKUMHU YCTPONCTBAMU, COXPAHECHHS 3JI0POBBS M COOTIOICHHSI HOPM
AKOJIOTHYECKOTO TIOBEICHHSI B OKpYKaIoIIeH cpee;

OCYIICCTBJIATh TOUCK HWHGpOpMANUK (U3HNYECKOTO COJICpPKAHUS B
HNuTepHeTe, caMOCTOATENBHO (HOPMYIUPYSI MIOMCKOBBINA 3aMpOC, HAXOAUTH
MyTH OMPEACIICHUS IOCTOBEPHOCTH TOJIYYCHHONW MH(OpPMAIIMK HA OCHOBE
UMEIOIINXCS 3HAHUU U IOTIOTHUTEIHHBIX UCTOUYHUKOB;



UCITOJIB30BATh MPHU BBIIOJIHEHUN YYEOHBIX 3aJJaHUIl HAYYHO-IIONYJIIPHYIO
JauTepaTypy GU3HUECKOTO COAEpKaHUs, CIIPAaBOYHbIE MaTEpUabl, PECYpPCHI
cetu VHTepHeT, BianeTb MNpPUEMAMHU KOHCIEKTUPOBAHHS TEKCTa,
npeoOpazoBaHusl HHOPMALIMU U3 OJJHOM 3HAKOBOW CUCTEMBI B APYTYIO;
CO3/1aBaTh COOCTBEHHbBIC IMUCHbMEHHBIE M YCTHBIE COOOIIEHUS HAa OCHOBE
uHGOpMaAIlMM U3 HECKOJBKUX HCTOYHUKOB (DU3MUECKOTO COACpIKAHMS,
yOJMYHO MPEJICTABIATh PE3YIbTaThl IPOECKTHOW WIIA MCCIIE0BATENBCKON
NESATENIBHOCTH, MpPU 3TOM TPaMOTHO  MCIOJIb30BaTh  HM3yYEHHBIN
NOHATUMHBIN amnmapar HU3y4aemoro pasjena (U3MKM U COIpPOBOXKIATh
BBICTYIUICHHE TMIpe3eHTalel ¢ Y4éToM OCOOEHHOCTEH ayIuTOpUu
CBEPCTHHUKOB.



TEMATHYECKOE IINTAHUPOBAHMUE

7 KUIACC
Kosaun4yecTBo 4acoB DJIeKTPOHHbIE
Ne  HammenoBanme
(undposbie)
n/  pa3JgesoB M TeM Bcer  KoHTpOJIbH IIpakTnyeck
o0pa3oBaTte/ibHbIE
n NPOrpaMMmel 0 bie padoThI ue padoThl
pecypchl
Paznen 1. ®usuka u eé poJib B NO3HAHMH OKPY:KAOLIEr0 MUpa
DU3IKA - HAVKA O bu6nmoreka [IOK
11 X 2 https://m.edsoo.ru/7f416
pupojie 194
bubnunoreka LIOK
duznyeckue
1.2 2 1 https://m.eds00.ru/7f416
BEITUYNHBI
194
EcrtecTBeHHOHAYUH bubnnoreka [JOK
1.3 BIl METOJT 2 1 https://m.edsoo.ru/7f416
O3HaHUA 194
Utoro no pazneny 6

Pa3nea 2. IlepBoHayaibHble CBeleHHS O CTPOEHHMH BellecTBA

Crpoctiie bubnuoreka [{OK

2.1 p 1 https://m.edsoo.ru/7f416
BEILLECTBA

194

JIBrxenue u bubmuorexa [IOK

2.2 B3aHUMOJIEHCTBHE 2 1 https://m.edsoo.ru/7f416
YaCTHIL BEIIECTBA 194
ArperatHble bubmuoteka [IOK

2.3 COCTOSIHUS 2 https://m.edsoo.ru/7f416
BEILICCTBA 194

Uroro no pazneny )

Paznen 3. /IBu:kenne u B3auMojieiicTBue Tej

31 MexaHudeckoe
' IBUKEHUE
3. Nuepuus, macca,

IJIOTHOCTD

3.3 Cuna. Buns! cun

3
4 1
14 1 2

bubmmoreka IIOK
https://m.edsoo.ru/7f416
194

bubnunorexa LIOK
https://m.edsoo.ru/7f416
194

bubnunorexa LIOK
https://m.edsoo.ru/7f416
194



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
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

Hroro no pazgeny

21

Paszneun 4. /laBjieHne TBEPABIX TeJl, )KMAKOCTEH U ra3oB

[aBienue.
Ilepenaua
bu6nmoreka [IOK
JIaBJICHUS
4.1 . 3 https://m.edso0.ru/7f416
TBEPJBIMH TEIIAMH, 104
JKHUAKOCTSIMHU U T
razamu
bubnunoreka LIOK
JlaBneHnue
4.2 5 https://m.edso00.ru/7f416
JKHAJIKOCTH
194
bubnunoreka LIOK
A
43  AmMockepioe 6 https://m.eds00.ru/7f416
JIaBIICHUC
194
JewicTBue
bubnunoreka LIOK
JKUJIKOCTH U Ta3a
4.4 . 7 3 https://m.edso0o.ru/7f416
Ha TIOTPYXEHHOE B 104
HHX TEJO o
Utoro no pazneny 21
Pa3nea 5. PaGoTa n MomHOCTBH. JHEprus
bubnuoreka [{OK
Pa6
5.1 abota i 3 1 https://m.edso0o.ru/7f416
MOII[HOCTb
194
MbocThie bubmmoteka IIOK
5.2 P 5 1 https://m.edso00.ru/7f416
MEXaHU3MBI
194
MexaHnyeckas bubmorexa HOK
5.3 4 1 https://m.edso0o.ru/7f416
SHEprus 194
Hroro no paszneny 12
PesepBHOE Bpems 3
OBHIEE KOJIMYECTBO
YACOB IIO 68 12

I[MTPOT'PAMME



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

8 KVIACC

KoanuecTBo yacos DJIeKTPOHHbIE
Ne HaumenoBanue
(uudposbie)
n/ pa3jiejioB U TeEM Bcer  KoHTpOJIbLH IIpakTH4eck
o0pa3oBaTe/ibHbIE
n MpOrpamMmbl 0 ble padoThI ue padoThbl
pecypcsbl
Paznen 1. TenoBble siBaeHUs
Crpoenue n bubnmoreka [JOK
11 CBOMCTBA 7 https://m.edsoo.ru/7f418
BEILIECTBA lce
TelLIoBLIC bu6nmoreka [IOK
1.2 21 1 S) https://m.edsoo.ru/7f418
MPOLIECChHI
1ce
Wroro mo pazneny 28

Pa3znea 2. DiiekTpuyeckne U MAarHMTHbIE SIBJIEHUS

DIIEeKTPUUYECKHE
3apsiibl. bubnnorexa [JOK
2.1 3apsiKeHHbIE 7 1 https://m.edsoo.ru/7f418
Tena U ux lce
B3aUMO/ICHCTBHE
IlocTosHHBIH bu6nmorexa LIOK
2.2 AIIEKTPUYECKUI 20 2 7 https://m.edsoo.ru/7f418
TOK lce
MarHITHELC bubmmoteka IIOK
2.3 6 1 1.5 https://m.edso00.ru/7f418
SIBIICHUS
1ce
DNeKTpOMarHuTH bubmorexa [JOK
24 P 4 https://m.edsoo.ru/7f418
ast MHYKIUS
1ce
Hroro no paszneny 37
PesepBHOE Bpems 3
OBIIEE
KOJIMYECTBO
68 4 145
YACOBIIO

[TPOTPAMME



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

9 KUIACC

KonuyecTBo yacos DJIEeKTPOHHBIE
Ne HaumenoBanue
(uudpossbie)
n/ pa3jiejioB U TeEM Bcer  KoHTpOJIbLH IIpakTnyeck
o0pa3oBaTe/ibHbIE
I NMporpamMmsbl 0 ble padoThI ue padoThbl
pecypchl
Paznen 1. MexaHu4yeckue siBJeHHUA
MexaHn4ueckoe
JE—— bubmuorexa [JOK
1.1 10 1 https://m.edsoo.ru/7f41a
CHOCOOBI €T0
4a6
OITMCaHHUs
BzaumoneiicTrue bubmorexa [IOK
1.2 20 1 3 https://m.edsoo.ru/7f41a
TN
436
3AKOHEL bu6mmoreka [IOK
1.3 10 3 https://m.edsoo.ru/7f41a
COXpaHEHUs
436
Wroro mo pazneny 40
Pa3pen 2. Mexann4yeckue KoJe0aHUA M BOJHBI
Mexannueckue bubmorexa [TOK
2.1 7 3 https://m.edsoo.ru/7f41a
KoaeOaHus
436
MexaHuveckue bubmorexa LOK
2.2 8 1 3 https://m.edsoo.ru/7f41a
BOJIHBIL. 3BYK
4a6
Hroro no paszneny 15

Paznen 3. 3HeKTp0MaFHI/ITHOQ OJI€ U 3JICKTPOMATHUTHBLIC BOJIHBI

ONEeKTpOMarHuTH
¢ Hoe i bu6mmoreka [IOK
3.1 6 2 https://m.edsoo.ru/7f4la
AIEKTPOMArHUTH
4a6
bI€ BOJIHBI
Uroro mo pazneny 6
Pa3znen 4. CBeToBbIE SIBJIEHUS
3aKOHBI bu6mmorexa [IOK
4.1 pacnpocTpaHEH! 6 2 https://m.edsoo.ru/7f41a
s CBETA 4a6
JIuH3eI B bubmuorexa [JOK
4.2 ONTHYECKHE 6 3 https://m.edsoo.ru/7f41a
IprOOPHI 4a6



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
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

I[TPOT'PAMME

Paznoxenue bubnuorexa [JOK
4.3 0€JIoro CBeTa B 3 2 https://m.edsoo.ru/7f41a
CIIEKTP 4a6
Hroro mo pazaeny 15
Pa3znea 5. KBaHTOBbIE sIBJIEHUS
Hcnyckanue n bubnmoreka [JOK
51 MOTJIOIICHHUE 4 1 https://m.edsoo.ru/7f41a
CBETa aTOMOM 4a6
CroocHIMe bu6mmoreka [IOK
5.2 P 6 1 https://m.edsoo.ru/7f41a
ATOMHOTO siIpa
4a6
Sepibie bu6mmoreka [IOK
5.3 p 7 1 https://m.edsoo.ru/7f41a
peakuu 426
Hroro no pazneny 17
Pasnen 6. IloBTOopuTe1bHO-00001IA0IIHIT MOAY /1B
[ToBTOpeHue n
00001IEeHE bu6mmoreka [IOK
6.1 CoJepKaHUs 9 2 https://m.edsoo.ru/7f41a
Kypca QU3HKH 32 4a6
7-9 xiacc
Wroro mo pazneny 9
OBIIEE
KOJIMYECTBO
102 27
YACOB I1O



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

ITIOYPOYHOE IINTAHUPOBAHHUE

7 KJACC
KoaundecTBO yacoB JJIeKTPOHHBIE
Ne Hara P
Kontpoas  IIpakTnue uugposbIe
n/  Tema ypoka Bce usyye
HbIe o0pa3oBaTte/ibHbIE
1 Io HHUSA
paﬁoTbl pecypcehl
dusznka —
Hayka o
IIpHUPOJE. 1-4
1 }II];JIIC)HI/IH 1 contab https://m.edso0.ru/3c
9c9366
MIPUPOJIBI. pA
dusuyeckue
SIBIICHUS
MexaHuueckue,
TEIJIOBEIE,
JJIIEKTPUYECKUE, 14
9 MAFHITHELS 1 contAb https://m.edsoo.ru/df
’ 1f6fb8
CBETOBEIC, pA
3BYKOBBIE
SIBIICHUS
dusuyeckue 7-11
https://m.edsoo.ru/61
3 BEJIMYUHBI U UX 1 ceHTAb
85e4le
A3MEpEHIE pA
Ypok-
HCCIICIOBAHNE
"N3mepenue
TEMIIEpATYPEI 7-11
4 o HEMpr 0 1 cenTa6 https://m.edsoo.ru/23
p B 12c9d7
KUIKOCTHOTO pAa
TEpMOMETpPA U
JaTUYnKa
TEeMIEPATYpHI"
Kax ¢uzuka u
Apyrue
€CTECTBEHHEBIC
14-18 https://m.ed /38
HayK{ U3y4aloT s://m.edsoo0.ru
5 K y 1 ceHTab D
IPUPOY. o 42f3a4
EcrecTtBeHHOHAY
YHBIIA METO
MMO3HAHHUS.



https://m.edsoo.ru/3c9c9366
https://m.edsoo.ru/3c9c9366
https://m.edsoo.ru/df1f6fb8
https://m.edsoo.ru/df1f6fb8
https://m.edsoo.ru/6185e41e
https://m.edsoo.ru/6185e41e
https://m.edsoo.ru/2312c9d7
https://m.edsoo.ru/2312c9d7
https://m.edsoo.ru/3842f3a4
https://m.edsoo.ru/3842f3a4

Onucanue

duznueckux
SIBIICHUH C
IMOMOIIIBIO
MoJieen
Ypok-
HCCIIEI0BaHUE
"[IpoBepka
TUMOTE3bI:
IallbHOCTH 14-18
6 Honéra mapika oAb https://m.edsoo.ru/14
’ 5e7ble
MYIIEHHOTO pA
TOPU30HTAJILHO,
TeM OOJIbIIIE, YeM
0oJIbIIIE BHICOTA
mycka"
Crpoenue
BEIIECTRA.
OmbITHI, 21-25
7 T — cenTA6 https://m.edsoo.ru/12
a57dbb
JIUCKPETHOE psA
CTpOCHUE
BEIICCTBA
8 f;iiane :::Hi: 6 https://m.edsoo.ru/bc
df4162
BEIECTBA pA
VYpok-
HCCIICJOBaHUEC 28
9 2261:15 IIoT;Ie}rII;}o ;H_TF:S https://m.edsoo.ru/dc
28d455
TEMIIOBOTO OKTAGD
paclpeHust a
Tra3oB»
28
10 irifj;zzle ::EIH_TT https://m.edso0.ru/93
dd87d7
BEIIECTBA OKTA6p
a
BzanMocBs3n
12-16
11 Me)IiI[y OKTHGD https://m.edsoo.ru/bb
CBOMICTBAMH 22e4a5

BCIICCTB B



https://m.edsoo.ru/145e7b1e
https://m.edsoo.ru/145e7b1e
https://m.edsoo.ru/12a57dbb
https://m.edsoo.ru/12a57dbb
https://m.edsoo.ru/bcdf4162
https://m.edsoo.ru/bcdf4162
https://m.edsoo.ru/dc28d455
https://m.edsoo.ru/dc28d455
https://m.edsoo.ru/93dd87d7
https://m.edsoo.ru/93dd87d7
https://m.edsoo.ru/bb22e4a5
https://m.edsoo.ru/bb22e4a5

pa3HbIX
arperaTHbIX
COCTOSIHUSIX U X
ATOMHOMOJIEKYJI
SIPHBIM
CTPOCHHEM.
OcobeHHoCcTH
arperaTHbIX
COCTOSTHUM BOJIBI

MexaHuueckoe
JBHIKCHUE. 12-16
12 PABHOMEDHOE I okTa6 https://m.edsoo.ru/43
p P ceabl9
HEpaBHOMEPHOEC A
BIDKEHUE
CKopocCTb. 19-23
13 F UL okTA6 https://m.edsoo.ru/fd
FHHHL P d6c304
CKOpOCTH A
Pacuer nytu u 19-23
14 - okTA6 https://m.edsoo.ru/fl
p P 164028
IBIDKECHUSA A
Huepuus. 3akoH
WHEPIUH.
BsaumoneiictBue
15 S —— https://m.edsoo.ru/7b
P 9b482e
U3MEHEHUA
CKOPOCTH
IIBIDKEHUS Tel
[InotHOCTH
BEIIECTBA. 26-31
16 Pamq T MACCEL I okTA6 https://m.edsoo.ru/4c
cHeT Mace P d7ales
o0BeMa Tena 1o a
€ro IUIOTHOCTH
JlaGopatopHas
aboTa 26-31
17 E:On eHM okTA6 https://m.edsoo.ru/76
PEACIIEHIE P 6fifg9
IUIOTHOCTH A
TBEPAOIO TEJIa»
Pemenue 3amau
18 10 TEME 2-6 https://m.edsoo.ru/3f
"[lnoTHOCTD HoA6pA 769a5a

BerrecTna"



https://m.edsoo.ru/43ceab19
https://m.edsoo.ru/43ceab19
https://m.edsoo.ru/fdd6c394
https://m.edsoo.ru/fdd6c394
https://m.edsoo.ru/f1164e28
https://m.edsoo.ru/f1164e28
https://m.edsoo.ru/7b9b482e
https://m.edsoo.ru/7b9b482e
https://m.edsoo.ru/4cd7a1e8
https://m.edsoo.ru/4cd7a1e8
https://m.edsoo.ru/766f1f89
https://m.edsoo.ru/766f1f89
https://m.edsoo.ru/3f769a5a
https://m.edsoo.ru/3f769a5a

Cua kak

XapaKTEepUCTUKA
19 B3aUMOJICUCTBUSA 2-6 https://m.edsoo.ru/25
teia. Cuita HoA6PA 46928¢c
YIOPYTOCTH.
3akoH ['yka
JlaGopatopHas
pabora
«3yuenue
3aBUCUMOCTH
20 ACTSKCHIS 9-13 https://m.edsoo.ru/af
P Hosbpa | bddbdd
(nedopmarun)
MPY>KUHBI OT
IIPUIIOKEHHOMN
CUJIBI»
SIBieHUE
21 rroTers. Ciia 9-13 https://m.edsoo.ru/5f
’ HoA6pA 763ae9
TSKECTH
CBs3p MeXxny
CHJION TSKECTU U
MAaccoH Tena.
23-28 https://m.edsoo.ru/51
22 Bec tena.
Hoabpa  lcaddf
Pemenue 3agaa
o teme "Cuita
TsoKeCcTH"
Cua TsKeCTH
Ha JPyTrux
93 IUIaHETax. 23-28 https://m.edsoo0.ru/38
dusuyeckue HoABpsA 4f287b
XapaKTEePUCTUKU
IUIaHET
30
HoA6pA
N3mepenue cuil. https://m.edso0.ru/f6
24 i 4 639f2d
HUHAMOMET
OMeTP faekabp -
A
30
HoAbpA
o5 Bec Tena. 4 https://m.edsoo.ru/59
HesecomocTth 4bb9cd

nekabp



https://m.edsoo.ru/2546928c
https://m.edsoo.ru/2546928c
https://m.edsoo.ru/afbd9bdd
https://m.edsoo.ru/afbd9bdd
https://m.edsoo.ru/5f763ae9
https://m.edsoo.ru/5f763ae9
https://m.edsoo.ru/511ca9df
https://m.edsoo.ru/511ca9df
https://m.edsoo.ru/384f287b
https://m.edsoo.ru/384f287b
https://m.edsoo.ru/f6639f2d
https://m.edsoo.ru/f6639f2d
https://m.edsoo.ru/594bb9cd
https://m.edsoo.ru/594bb9cd

26

27

CrnosxeHue 1Byx
CHII,
HaIpaBJIEHHBIX
10 OJHOH
MIPSIMOM.
PaBHOpelicTBYIO
ast CUJI

Penrtenue 3anau
10 TEME
"PaBHOICHCTBYIO
mas cu"”

7-11
Oekabp

7-11
Aexkabp

https://m.edso0.ru/62
elae35

https://m.edso0.ru/78
755da8

28

29

Tpenue
CKOJIbXKEHUS U
TPEHUE TOKOS.
Tpenue B
pUpoae u
TEXHUKE
JlaGopaTopHas
pabora
«3yuenne
3aBUCUMOCTHU
CHUJIbI TPEHUSA
CKOJIbXKEHUS OT
CHUJIBI JABJICHUS
U XapakTepa
CONPUKACAIOIINAX
csi
ITIOBEPXHOCTEMN

14-18
Aexkabp

14-18
nekabp

https://m.edso0.ru/84
81b4bd

https://m.edsoo.ru/99
eabef7

30

Pemenue 3agau
Ha OIpEJIETICHUE
PaBHOICHCTBYIO
I CUIIBI

21-26
nekabp

https://m.edsoo.ru/38
b267b8

31

Pemenue 3agau
mo TemaM: «Bec
Tenay,
«['papuueckoe
u300pakeHune
cuny», «CHIIbD,
«PaBHOZENUCTBY
IoIas CUD»

21-26
nekabp

https://m.edsoo.ru/f2
fbfbaa



https://m.edsoo.ru/62e1ae35
https://m.edsoo.ru/62e1ae35
https://m.edsoo.ru/78755da8
https://m.edsoo.ru/78755da8
https://m.edsoo.ru/8481b4bd
https://m.edsoo.ru/8481b4bd
https://m.edsoo.ru/99ea5ef7
https://m.edsoo.ru/99ea5ef7
https://m.edsoo.ru/38b267b8
https://m.edsoo.ru/38b267b8
https://m.edsoo.ru/f2fbfbaa
https://m.edsoo.ru/f2fbfbaa

32

KonTtponbnas
paborta o
TeMam:
«MexaHn4ecKoe
JIBIDKCHUE),
«Macca,
IJIOTHOCTBY,
«Bec Temay,
«['papmueckoe
n300pakeHune
cuny, «Cuib»

28-30
Aexkabp

https://m.edso0.ru/33
fe531c

33

JlaBneHue.
CrocoObI
YMCHBIICHUA U
YBEIIMYCHUS
JIaBJICHUS

28-30
Oekabp

https://m.edsoo.ru/e5
6bd875

34

JlaBreHue rasa.
3aBUCHUMOCTH
JIaBJICHUS Ta3a OT
00BEMa,
TEeMITepaTyphl

11-15
AHBapA

https://m.edsoo.ru/41
g7cach

35

Ilepenaua
JaBIICHUS
TBEPABIMHA
TEeIaMH,
SKHIKOCTSIMU U
rasamMu. 3aKoH
ITackans

11-15
AHBapA

https://m.edsoo.ru/cf
b73461

36

JlaBnenue B
JKHIKOCTH U
rase, BBI3BaHHOE
JEUCTBUEM CHIIBI
TSKECTH

18-22
AHBapA

https://m.edsoo.ru/8e
8367b5

37

Pemenue 3agau
10 TEME
«JlaBnenue B
JKUJIKOCTH U
raze. 3aKoH
[Tackamsy

18-22
AHBapA

https://m.edsoo.ru/3c
9f6fad

38

CooOmrarontuecs
COCYaBI

25-30
AHBapA

https://m.edso0.ru/38
4621b8



https://m.edsoo.ru/33fe531c
https://m.edsoo.ru/33fe531c
https://m.edsoo.ru/e56bd875
https://m.edsoo.ru/e56bd875
https://m.edsoo.ru/41e7cacb
https://m.edsoo.ru/41e7cacb
https://m.edsoo.ru/cfb73461
https://m.edsoo.ru/cfb73461
https://m.edsoo.ru/8e8367b5
https://m.edsoo.ru/8e8367b5
https://m.edsoo.ru/3c9f6fad
https://m.edsoo.ru/3c9f6fad
https://m.edsoo.ru/384621b8
https://m.edsoo.ru/384621b8

39

I'mapaBnuueckuii
npecc

25-30
AHBapA

https://m.edsoo.ru/f6
417cad

40

41

42

43

MaHoMeTpBHI.
ITopHeBoit
JKUJKOCTHBIN
Hacoc
Atmocdepa
3emiu.
[Ipuunnb
CyILIECTBOBaHUS
BO3AYIIHOU
000J10UKH1
3emiu.
3aBUCUMOCTh
aTMOoC(epHOro
JABJICHUS OT
BBICOTHI HaJ|
YPOBHEM MOps

Bec Bo3nyxa.
AtmochepHoe
JTaBJICHHE

Hsmepenue
aTMOC(epHOro
naBieHUs1. OIBIT
Toppuuennu

1-5
deBpan
f

1-5
deBpan

8-12
deBpan

8-12
deBpan

https://m.edsoo.ru/1f
58766b

https://m.edsoo.ru/92
49b692

https://m.edsoo.ru/cc
d4dad5

https://m.edsoo0.ru/22
f14fba

44

3aBUCHUMOCTH
aTMocgepHOro
TABJICHUS OT
BBICOTHI HaJ
YPOBHEM MOPS

15-20
deBpan

https://m.edsoo.ru/6¢c
48c524

45

46

bapomerp-
aAHEePOU/I.
ATMocdepHoe
JIaBJICHUE Ha
Pa3IUYHBIX
BBICOTaX

Pemenue 3agau
10 TEME
"ATtmochepHoe
nasieHue"

15-20
despan

MapTa

https://m.edsoo.ru/e?
a99517

https://m.edsoo.ru/cl
2835a8

47

[evicTBue
JKUJIKOCTH U Ta3a

1-5
MapTa

https://m.edsoo.ru/ac
71c7fa



https://m.edsoo.ru/f6417ca4
https://m.edsoo.ru/f6417ca4
https://m.edsoo.ru/1f58766b
https://m.edsoo.ru/1f58766b
https://m.edsoo.ru/9249b692
https://m.edsoo.ru/9249b692
https://m.edsoo.ru/ccd4dad5
https://m.edsoo.ru/ccd4dad5
https://m.edsoo.ru/22f14fba
https://m.edsoo.ru/22f14fba
https://m.edsoo.ru/6c48c524
https://m.edsoo.ru/6c48c524
https://m.edsoo.ru/e7a99517
https://m.edsoo.ru/e7a99517
https://m.edsoo.ru/c12835a8
https://m.edsoo.ru/c12835a8
https://m.edsoo.ru/ac71c7fa
https://m.edsoo.ru/ac71c7fa

Ha MOrPYKEHHOE
B HUX TCJIO.
Apxumenosa
cuia

48

49

JlaGopatopHas
pabora
«Onpenenenune
BBITAJIKUBAIOIIEH
CHUIBI,
JICUCTBYIOLIEH
Ha TeJo,
MOTPY>KEHHOE B
JKHUJIKOCTB)

JlaGopaTopHas
pabota 1o Teme
«HccnenoBanue
3aBUCHUMOCTH
Beca Teya B BOJIE
oT 00BEMa
IIOTPY’KECHHOM B
KUJKOCTh YaCTH
Tena»

9-12
MapTa

9-12
MapTa

https://m.edsoo0.ru/37
49d5cc

https://m.edsoo.ru/3c
11398c

50

I1naBanue Ten

15-19
MapTa

https://m.edsoo.ru/ce
1f25ac

51

52

JlaboparopHas
paborta
"KoncTpyupoBan
ue apeomeTpa
WIH
KOHCTPYUPOBaHH
€ JIOJIKU U
OIpeIeNIeHuE €€
TPY30MOABEMHOC

TI/I"

Pemenue 3amau
110 TEMaM:
«IlnaBanne
CyJIOB.
Bo3znyxomaBan
ue», «Jlapnenue
TBEPJBIX TE,

15-19
mapTa

22-26
MapTa

https://m.edsoo.ru/ce
4a8f8a

https://m.edso0.ru/33
73694e



https://m.edsoo.ru/3749d5cc
https://m.edsoo.ru/3749d5cc
https://m.edsoo.ru/3c11398c
https://m.edsoo.ru/3c11398c
https://m.edsoo.ru/ce1f25ac
https://m.edsoo.ru/ce1f25ac
https://m.edsoo.ru/ce4a8f8a
https://m.edsoo.ru/ce4a8f8a
https://m.edsoo.ru/3373694e
https://m.edsoo.ru/3373694e

JKUIIKOCTEN U

ra3oB»
53 Mexanuueckas 22-26 https://m.edsoo.ru/8a
pabora mapTa 8cac47
29
MomHoCTb.
54 S mapta— | https://m.edsoo.ru/43
JUTHHIL 2 95592e
MOIIHOCTH
anpens
Ypoxk-
HCCIIEIOBAHUE
" 3 29
Pacuért
55 MOLLIHOCTH 1 mapTta— | https://m.edsoo.ru/8e
HUIHOCTH, 2 9f821a
pa3BUBaeMOM
i anpens
MpY MOIBEME T10
snecrauie"
[Ipoctrie
MEXAaHU3MBIL.
5-9 https://m.edsoo.ru/12
56 Prruar.
anpena  83aa34
PaBHOBecue cui
Ha pblyare
KonTponbHas
pabota 1o Teme
«JlaBeHue
TBEPABIX TEJ,
57 KHIKOCTeH I 5-9 https://m.edsoo.ru/3c
A anpens  391d99
razos» /
Bceepoccuiickas
MIpOBEpOYHAs
pabota
Pe3epBHbIit
ypok. Pabora c
TEKCTaMH I10
Teme «JlaBiaeHnue
TBEPABIX TE, 19-23 https://m.edso00.ru/76
58 .
JKHUJIKOCTEHN U anpens 988618
rasos» /
Bceepocculickas
MIPOBEpOYHAs
pabota
Prraara s 1923 https://m.eds00.ru/85
- s://m.edsoo.ru
59 TEXHHKE, OBITY U 0.5 D
anpens  ed83cc

pUPOJIE.



https://m.edsoo.ru/8a8cac47
https://m.edsoo.ru/8a8cac47
https://m.edsoo.ru/4395592e
https://m.edsoo.ru/4395592e
https://m.edsoo.ru/8e9f821a
https://m.edsoo.ru/8e9f821a
https://m.edsoo.ru/1283aa34
https://m.edsoo.ru/1283aa34
https://m.edsoo.ru/3c391d99
https://m.edsoo.ru/3c391d99
https://m.edsoo.ru/76988618
https://m.edsoo.ru/76988618
https://m.edsoo.ru/85ed83cc
https://m.edsoo.ru/85ed83cc

JlaboparopHas
pabora
«HccnenoBanne
YCIOBUU
paBHOBECHUS
pblyara»

60

Pemenune 3amau
10 TEME
«YcnoBus
paBHOBECHUS
phIuaray

26-30
anpens

https://m.edsoo.ru/6d
lcdc72

61

62

63

Koapdunment
MOJIE3HOTO
NEUCTBUA
MEXaHHU3Ma.
JlaGopaTopHas
pabora
«3mepenue
KII/I HaknoHHOM
TIOCKOCTH

Pemenue 3amau
110 TeEME
"Pabora,
MOIIHOCTb,
KIT1"
Mexanuueckas
SHEPrus.
Kunernueckas u
MMOTEHITHATbLHAS
SHEPrus

0.5

26-30
anpens

4-7 man

4-7 mana

https://m.edsoo.ru/8a
91d11d

https://m.edsoo.ru/ab
3c7eaf

https://m.edsoo.ru/2d
elcc24

64

65

3aKoH
COXpaHEHUs
MeXaHW4IeCKOH
SHEPruun

Ypok-
JKCIIEpUMEHT 110
TEME
"DKcriepuMeHTan
BHOE
onpeaeneHue
W3MEHEHMS
KUHETUYECKON 1

11-14
mas

11-14
mas

https://m.edsoo.ru/92
e9efac

https://m.edsoo.ru/fb
b989ba



https://m.edsoo.ru/6d1cdc72
https://m.edsoo.ru/6d1cdc72
https://m.edsoo.ru/8a91d11d
https://m.edsoo.ru/8a91d11d
https://m.edsoo.ru/ab3c7eaf
https://m.edsoo.ru/ab3c7eaf
https://m.edsoo.ru/2de1cc24
https://m.edsoo.ru/2de1cc24
https://m.edsoo.ru/92e9efac
https://m.edsoo.ru/92e9efac
https://m.edsoo.ru/fbb989ba
https://m.edsoo.ru/fbb989ba

MOTCHIIMATLHOM
SHEPTUU Mpu
CKaThIBAaHUH
Tea 1o
HAKJIOHHOM
IUIOCKOCTH"

66

Konrtponbnas
pabora 1o Teme
«Pabota u
MOII[HOCTb.
DHeprus»

17-21
mas

https://m.edsoo.ru/la
4d3478

67

68

Pe3epBHbIit
ypok. Pabora ¢
TEKCTAMH I10
TeEME
"MexaHn4eckoe
nBmxenue"

PezepBHbIit
ypok. Pabora ¢
TEKCTaMU 110
teme "Pabora.
MontHoCTsb.
Ouneprus"”

OBILIEE
KOJIMYECTBO
YACOB I10
[TIPOTPAMME

68

17-21
mas

24-28
mas

https://m.edso0.ru/35
5411fe

https://m.edsoo.ru/28
1b265e



https://m.edsoo.ru/1a4d3478
https://m.edsoo.ru/1a4d3478
https://m.edsoo.ru/355411fe
https://m.edsoo.ru/355411fe
https://m.edsoo.ru/281b265e
https://m.edsoo.ru/281b265e

8 KVIACC

KoaugecTBO 4acoB DJIeKTPOHHbIE
Ne Hara
Kourposnr  IIpakruuec nupposbie
n/  Tema ypoka Bce U3y4eH
HbIE KHe odpa3oBaTejbHbIE
I ro nus
padoThI padoThI pecypchl
OcCHOBHEBIE 1-4
MOJIOKCHUS ceHTabps
MOJIEKYJISIPHO-
KHHETUIECKOU https://m.edsoo.ru/4b
1 1
TEOPHUU U UX 6b1523
OIILITHEIE
MOATBEPKICHU
s
Maccau 1-4
9 A3MED ATOMOB 1 CeHTAGPA https://m.edsoo.ru/51
pasmep 284758
1 MOJIEKYJI
Monenu 7-11
TBEPJOTO, CeHTabps
JKHJIKOTO U https://m.edsoo.ru/72
3 1
ra3o00pa3Horo 36¢9f9
COCTOSIHUU
BEIIECTBA
OO0bsicHeHue 7-11
CBOMCTB ceHTAbpA
TBEPIOTO,
SKUIKOTO U
razo00pa3Horo
COCTOSIHUM https://m.edsoo.ru/94
4 1
BEILICCTBA HA 849842
OCHOBE
MHOJIOKEHUN
MOJIEKYJISIPHO-
KHHETHUECKON
TEOpPUH
Kpucrannuuec 14-18
5 KHE U 1 CeHTabps https://m.edsoo.ru/5d
aMmopQHBbIE 25b3dd
Tema
CMmauuBaHue U 14-18 https://m.edsoo.ru/8b
6 1 CeHTAbpPA

KalmnJIIIPHOCT

b5494b



https://m.edsoo.ru/4b6b1523
https://m.edsoo.ru/4b6b1523
https://m.edsoo.ru/51284758
https://m.edsoo.ru/51284758
https://m.edsoo.ru/7236c9f9
https://m.edsoo.ru/7236c9f9
https://m.edsoo.ru/94849842
https://m.edsoo.ru/94849842
https://m.edsoo.ru/5d25b3dd
https://m.edsoo.ru/5d25b3dd
https://m.edsoo.ru/8bb5494b
https://m.edsoo.ru/8bb5494b

b.
IToBepxHOCTHO
€ HaTsDKEHUE

Tennosoe 21-25
; pacimpere 1 CeHTAGPA https://m.edsoo.ru/42
dc6eaf
cKaTHE
Temneparypa. 21-25
CBs13b ceHTAbpA
8 IZI\?;Z?;TC};I:; https://m.eds00.ru/76
7b611b
TEIJIOBOTO
JBWKCHUS
YaCTHI]
BrytpeHnnss 28
SHEPIH. ceHTABPA
9 CrocoObI -2 https://m.edsoo.ru/7a
M3MEHEHUS OKTAbpA 161b6d
BHYTpEHHEMN
SHEPruu
28
10 f;f;nepeﬂaq ie;m6p” https://m.edsoo.ru/e5
c/ce2c
" OKTAGpPA
Ypok- 12-16
KOH(pepeHIHs OKTABPSA
"ITpakTH4ecko
e
HCITOJI30BaHUE
11 TETIJIOBBIX https://m.edsoo.ru/47
CBOICTB 298c48
BEIIECTB U
MaTepuasoB B
HEeTX
sHeprocoOepeke
Hus"
KonuuectBo 12-16
12 TEIIOTHI. OKTAbpA https://m.edsoo.ru/eb
Y aenbHas 498cle
TEIJIOEMKOCTh
YpaBHeHHE 19-23 https://m.edsoo.ru/6a
13 OKTABpA

TCIIJIOBOTO

efbeca



https://m.edsoo.ru/42dc6eaf
https://m.edsoo.ru/42dc6eaf
https://m.edsoo.ru/767b611b
https://m.edsoo.ru/767b611b
https://m.edsoo.ru/7a161b6d
https://m.edsoo.ru/7a161b6d
https://m.edsoo.ru/e5c7ce2c
https://m.edsoo.ru/e5c7ce2c
https://m.edsoo.ru/47298c48
https://m.edsoo.ru/47298c48
https://m.edsoo.ru/eb498c1e
https://m.edsoo.ru/eb498c1e
https://m.edsoo.ru/6aef5eca
https://m.edsoo.ru/6aef5eca

Oananca.
TemnoobMmen u
TEIIOBOE
paBHOBECHE

14

15

JlaGopatopHas
pabora
"UccnemoBanu
€ SIBJICHUS
TEI000MeHa
npu
CMEIINBaHUHT
XOJIOQHOH U
ropsiueit BojbI"

Pacuer
KOJINYECTBa
TEIIOTHI,
HEe00X0aUMOr0
JUIS
HarpeBaHus
Tella U
BBIIEIISIEMOTO
UM TIpH
OXJIaXKIECHUU

19-23
OKTAbBpA

26-31
OKTABpA

https://m.edsoo.ru/bl
634a45

https://m.edsoo.ru/fd2
1c3d1l

16

JlaboparopHas
paborta
"Onpenenenne
YAEIbHON
TEIIOEMKOCTHU
BelecTna"

26-31
OKTABpA

https://m.edsoo.ru/aa
bf9721

17

OHeprus
TOIIMBA.
Y aenbHas
TEII0Ta
CropaHus

2-6
HoA6pA

https://m.edsoo.ru/2cf
8923b

18

ITmaBnenne u
OTBEpP/ICBaHUE
KPUCTAJUTMYECK
X TeJl.

Y aenbHas
TEIUIoTa
ILTIaBJIEHUS

2-6
HOA6pA

https://m.edsoo.ru/5¢
93abab



https://m.edsoo.ru/b1634a45
https://m.edsoo.ru/b1634a45
https://m.edsoo.ru/fd21c3d1
https://m.edsoo.ru/fd21c3d1
https://m.edsoo.ru/aabf9721
https://m.edsoo.ru/aabf9721
https://m.edsoo.ru/2cf8923b
https://m.edsoo.ru/2cf8923b
https://m.edsoo.ru/5c93abab
https://m.edsoo.ru/5c93abab

19

20

JlaboparopHas
pabora
"Onpenenenue
yAEIbHOU
TEIIOTHI
TUTaBJICHUS
apga
[Tapoo6pa3zoBa
HUE U
KOHJICHCALIUS.
Ucnapenue

9-13
HoA6pA

9-13
HOA6pA

https://m.edsoo.ru/9¢c
b89h68

https://m.edso0.ru/94
3361ac

21

Kunenue.

V nenpHas
TEeIUIoTa
napooOpa3oBaH
us u
KOHJICHCAIIUU.
3aBUCHUMOCTH
TEMIIEPATYPHI
KHIICHUS OT
aTMochepHOro
JTABJICHUS

23-28
HOA6pA

https://m.edsoo.ru/e4
c6ee3f

22

23

24

Braxuocts
BO3/yXa.
JlaboparopHas
paborta
"Onpenenenue
OTHOCHUTEIBEHO
U BIIAXKHOCTHU
BO3qyXa"
Pemenune 3amau
Ha
onpeeseHue
BIIQXKHOCTH
BO3/lyXa
ITprHIMIIBL
paboThI
TEILJIOBBIX
JBUTaTEJICH.
[TapoBas
TypOuHa
JBurarenn

23-28
HOAbpA

30
HoAGpA —
4
nekabps

30
HOs6pA —
4
nekabps

https://m.edsoo.ru/17
eeb2af

https://m.edsoo.ru/9f9
7285d

https://m.edsoo.ru/al
4f1dbc



https://m.edsoo.ru/9cb89b68
https://m.edsoo.ru/9cb89b68
https://m.edsoo.ru/943361ac
https://m.edsoo.ru/943361ac
https://m.edsoo.ru/e4c6ce3f
https://m.edsoo.ru/e4c6ce3f
https://m.edsoo.ru/17eeb2af
https://m.edsoo.ru/17eeb2af
https://m.edsoo.ru/9f97285d
https://m.edsoo.ru/9f97285d
https://m.edsoo.ru/a14f1dbc
https://m.edsoo.ru/a14f1dbc

BHYTPEHHETO
CropaHus

25

KIT
TEIJIOBOTO
JIBUTATES.
TerutoBbie
JIBUTATEU U
3amuTa
OKpYyXaromei
cpenbl

7-11
Aekabps

https://m.edsoo.ru/cl
c67641

26

3aKkoH
COXpaHEHUs U
HPEeBpAICHHS
SHEPTUU B
TEIUIOBBIX
mporeccax

7-11
Oekabps

https://m.edso00.ru/89
535ae3

27

IIoaroroBka k
KOHTPOJbHOU
pabore 1o
TEME
"TeroBkle
SIBJICHHS.
N3menenue
arperaTHbIX
COCTOSIHUM
BeriecTna"”

14-18
Oekabps

https://m.edsoo.ru/dfe
a43fc

28

29

Kontponbnas
pabora o
TEME
"TerioBblie
SIBIICHHS.
HN3Menenue
arperaTHbIX
COCTOSIHUM
BelecTna"

Onexrpusanus
ten. JIBa pona
AIIEKTPUUYECKUX
3aps10B

14-18
AeKabps

21-26
nekabps

https://m.edsoo.ru/64
eb961f

https://m.edsoo0.ru/17
ef865h

30

VYpok-
HCCIIEN0BAHUE
"DnekTpuszanu

21-26
nekabps

https://m.edsoo.ru/ld
e2a6dc



https://m.edsoo.ru/c1c67641
https://m.edsoo.ru/c1c67641
https://m.edsoo.ru/89535ae3
https://m.edsoo.ru/89535ae3
https://m.edsoo.ru/dfea43fc
https://m.edsoo.ru/dfea43fc
https://m.edsoo.ru/64eb961f
https://m.edsoo.ru/64eb961f
https://m.edsoo.ru/17ef865b
https://m.edsoo.ru/17ef865b
https://m.edsoo.ru/1de2a6dc
https://m.edsoo.ru/1de2a6dc

s TN
WHIYKIUEN U
npu
COIIPUKOCHOBE

HUH

31

Bzaumoneiicts
ne
3apsHKEHHBIX
Tel. 3aK0OH
Kynona

28-30
Oekabps

https://m.edsoo.ru/97
53c836

32

33

DIIEKTPUUYECKO
e mnoze.
Hanpspkennoct
b
3IEKTPUYECKOT
0 TOJISL.
[TpuHuMn
CYNEpIIO3UIII
ANEKTPUUECKUX
noJjen

Hocurtenun
ANEKTPUIECKUX
3aps10B.
DeMeHTapHBI
1 3aps.
Crpoenue
aToma

28-30
Oekabps

11-15
AHBapA

https://m.edsoo.ru/46
777142

https://m.edsoo.ru/d5
afc8eb

34

IIpoBoaHMKY 1
JTUDJICKTPUKH.
3aKkoH
COXpaHEHUs
3JIEKTPUYECKOT
0 3apsaa

11-15
AHBapA

https://m.edsoo.ru/f2d
43134

35

Pemenue 3agag
Ha
IIPUMEHEHUE
CBOMCTB
ANEKTPUUECKUX
3apsaa0B

18-22
AHBapA

https://m.edsoo.ru/5e
7ea9cc

36

DIeKTPUUECKH
1 TOK, yCIIOBUS
ero

18-22
AHBapA

https://m.edso0.ru/67
367ddc



https://m.edsoo.ru/9753c836
https://m.edsoo.ru/9753c836
https://m.edsoo.ru/46777f42
https://m.edsoo.ru/46777f42
https://m.edsoo.ru/d5afc8eb
https://m.edsoo.ru/d5afc8eb
https://m.edsoo.ru/f2d4a134
https://m.edsoo.ru/f2d4a134
https://m.edsoo.ru/5e7ea9cc
https://m.edsoo.ru/5e7ea9cc
https://m.edsoo.ru/67367ddc
https://m.edsoo.ru/67367ddc

CYILLIECTBOBAHU
s1. UcTouHukn
ANEKTPUYECKOT
0 TOKa

37

JencTBus
ANEKTPUUECKOT
0 TOKa

25-30
AHBapA

https://m.edsoo.ru/ae
1e7251

38

Ypok-
HCCIICAOBAHUE
"JleiicTBUE
ANEKTPUUECKOT
0 II0JIS Ha
MIPOBOJIHUKHU U
JIADTIEKTPUKH"

25-30
AHBapA

https://m.edsoo.ru/lb
724c3e

39

DIIeKTPUUYECKH
1 TOK B
MeTajuiax,
KUAKOCTSIX U
razax

1-5
deBpans

https://m.edsoo.ru/23
935322

40

DneKkTpuyecka
s IETb U €€
COCTaBHBIC
4acTH

1-5
deBpans

https://m.edsoo.ru/el
9acch3

41

Cuiia Toka.
JlaboparopHas
paborta
"Uzmepenue u
perynMpoBaHu
€ CuJIbI ToKa"

0.5

8-12
deBpans

https://m.edsoo.ru/d6
7176b6

42

43

DIIeKTPUUIECKO
€ HarpsDKeHHe.
BosbT™meTp.
JlaGopatopHas
pabota
"U3mepenue u
peryaMpoBaHu

1

€ HanpsoKeHus'

ConpoTuBieH!
€ TIPOBOJIHUKA.
VY nenbHoe
COTPOTHUBIICHU
€ BeIIecTBa

0.5

8-12
deBpans

15-20
deBpans

https://m.edsoo.ru/6a
219¢ef8

https://m.edsoo.ru/98
c1f226



https://m.edsoo.ru/ae1e7251
https://m.edsoo.ru/ae1e7251
https://m.edsoo.ru/1b724c3e
https://m.edsoo.ru/1b724c3e
https://m.edsoo.ru/23935322
https://m.edsoo.ru/23935322
https://m.edsoo.ru/e19acc53
https://m.edsoo.ru/e19acc53
https://m.edsoo.ru/d67176b6
https://m.edsoo.ru/d67176b6
https://m.edsoo.ru/6a219ef8
https://m.edsoo.ru/6a219ef8
https://m.edsoo.ru/98c1f226
https://m.edsoo.ru/98c1f226

44

JlaboparopHas
pabora
"3aBUCUMOCTD
ANEKTPHUUECKOT
0
COIIPOTHBIICHU
sl IPOBOTHUKA
OT €ro JJIVHBI,
IO IN
MOTIEPEYHOTO
CCYCHUS U
Marepuaia"

15-20
deBpans

https://m.edso00.ru/88
52b3cf

45

3aBUCUMOCTh
CHUJIBI TOKA OT
HaHpﬂXeHH&
3akon Oma 11
y4JacTKa [enu

1-5
MapTa

https://m.edsoo.ru/22
4862ac

46

47

48

JlaboparopHas
paborta
"UccnenoBanu
€ 3aBUCHMOCTH
CHJIBI TOKa,
UIYIIETo uepes
pe3ucTop, ot
COIIPOTHBIICHU
s pe3ucTopa u
HaIIPsSXKCHUA
Ha pe3ucrope”

ITocnegoBaren
BHOE U
napajuiebHOe
COCIMHEHUS
HpOBOI[HI/IKOB

JlaGopatopHas
pabota
"ITpoBepka
npaBuia
CIIOKEHUS
HaIpsHKEHUN
npu
nocje0BaTeNb
HOM

1-5
MmapTa

9-12
mapTa

9-12
mapTa

https://m.edsoo.ru/8fb
c7cha

https://m.edsoo.ru/73f
4d541

https://m.edsoo.ru/9fe
c2le?



https://m.edsoo.ru/8852b3cf
https://m.edsoo.ru/8852b3cf
https://m.edsoo.ru/224862ac
https://m.edsoo.ru/224862ac
https://m.edsoo.ru/8fbc7c5a
https://m.edsoo.ru/8fbc7c5a
https://m.edsoo.ru/73f4d541
https://m.edsoo.ru/73f4d541
https://m.edsoo.ru/9fec21e2
https://m.edsoo.ru/9fec21e2

COCOUMHCHNN

ABYX
pe3uctopos"

49

JlaGopatopHas
pabora
"ITpoBepka
npaBuiIa s
CHUJIBI TOKA MPHU
napasuieIbHOM
COCIMHEHUU
pe3uctopon”

15-19
MapTa

https://m.edsoo.ru/6b
9fd546

50

51

52

Pemenune 3amau
Ha
MIPUMEHEHHUE
3akoHa OMma
I
Pa3IMYHOTO
COEIUHEHUS
MIPOBOJIHUKOB

Pabota u
MOII[HOCTD
IEKTPUIECKOT
0 TOKa. 3aKOH
[xoyns-Jlenna
JlaGopaTopHas
pabora
"Onpenenenue
paboTsl
MOII[HOCTH
IEKTPUIECKOT
0 Toka"

15-19
MapTa

22-26

MmapTa

22-26
mapTa

https://m.edsoo.ru/24
36972

https://m.edsoo.ru/82
1f4c5b

https://m.edsoo.ru/dd
1d4d66

53

DNeKTPpUUYECKH
€ IeTH
noTpeduTenu
ANEKTPUYECKON
SHEpIruu B
ObITY.
Kopotkoe
3aMbIKaHHe

29 mapTa
-2
anpens

https://m.edsoo.ru/f4f
le7la



https://m.edsoo.ru/6b9fd546
https://m.edsoo.ru/6b9fd546
https://m.edsoo.ru/24e36972
https://m.edsoo.ru/24e36972
https://m.edsoo.ru/821f4c5b
https://m.edsoo.ru/821f4c5b
https://m.edsoo.ru/dd1d4d66
https://m.edsoo.ru/dd1d4d66
https://m.edsoo.ru/f4f1e71a
https://m.edsoo.ru/f4f1e71a

54

ITocTostnabBIE
MAarHMTBI, UX
B3aNMOJICHCTB
ne

29 mapta
-2
anpens

https://m.edsoo.ru/6e
766¢29

55

Ypok-
HCCIICAOBAHUE
"N3yueHue
roJieit
MMOCTOSIHHBIX
Mar{uToB"

5-9
anpens

https://m.edsoo.ru/3a
b2hd56

56

57

58

MaruntHoe
oJe.
MarauTtHOe
roJie 3eMiId 1
ero 3Ha4YcHHE
JUIS SKW3HU Ha
3emine

IToaroroBska k
KOHTPOJbHOU
pabore 1o
TeMe
"DnexTpuueck
W€ 3apsibl.
3apsoKeHHbBIC
Tena v uxX
B3aNMOJICHCTB
usl.
ITocTossHHBIM
JJIEKTPUYECKHUI

TOK

KonTponbHas
pabota no
TEME
"DnexTpuueck
ue 3apsiibl.
3apsoKeHHbBIC
Tena U ux
B3aNMOJICHCTB
usl.
ITocrossHHBII
ANEKTPUYECKUN
TOK" /

5-9
anpens

19-23
anpens

19-23
anpens

https://m.edsoo.ru/34f
b13d5

https://m.edsoo.ru/32
5ebb45

https://m.edsoo.ru/18
b3ac5f



https://m.edsoo.ru/6e766c29
https://m.edsoo.ru/6e766c29
https://m.edsoo.ru/3ab2bd56
https://m.edsoo.ru/3ab2bd56
https://m.edsoo.ru/34fb13d5
https://m.edsoo.ru/34fb13d5
https://m.edsoo.ru/325ebb45
https://m.edsoo.ru/325ebb45
https://m.edsoo.ru/18b3ac5f
https://m.edsoo.ru/18b3ac5f

Bcepoccuiicka
s IPOBEPOYHAs
pabora

59

60

Pe3epBHbIit
ypok. Pabora ¢
TEKCTaMu 10
TeMe
"IlocTostHHBII
AIIEKTPUYECKUI
TOK" /
Bcepoccuiicka
S IPOBEPOYHAs
pabora

OmnbIT DpcTeaa.
MaruutHoe
oJie
3JIEKTPUYECKOT
0 TOKa
MaruuntHoe
MOJIE KaTYyIIKH
C TOKOM

26-30
anpens

26-30
anpens

https://m.edsoo.ru/71
3efeab

https://m.edsoo.ru/c8
1d38dd

61

62

[IpumeHenne
AJIEKTPOMarHuT
OB B TEXHUKE.
JlaboparopHas
paborta
"N3y4eHnne
JENUCTBHUS
MarHUTHOTO
HOJIs Ha
MIPOBOJHUK C
TOKOM"

OnexTpoaBura
TeNb
IIOCTOSTHHOTO
TOKa.
Ucnonb3oBanu
e
3JIEKTPOABUTAT
elei B
TEXHUUYECKUX
YCTPOMCTBAX U

4-7 man

0.5

4-7 mana

https://m.edsoo.ru/d4f
9896¢

https://m.edsoo.ru/9c
99a4b7



https://m.edsoo.ru/713efeab
https://m.edsoo.ru/713efeab
https://m.edsoo.ru/c81d38dd
https://m.edsoo.ru/c81d38dd
https://m.edsoo.ru/d4f9896c
https://m.edsoo.ru/d4f9896c
https://m.edsoo.ru/9c99a4b7
https://m.edsoo.ru/9c99a4b7

63

Ha TPaHCIIOpTe.
JlaboparopHas
pabora
"Konctpyupon
aHue u
U3yUYCHHE
paboThI
AJIEKTPOJIBUTAT

"

21871

OMnBITHI
®dapajes.
3aKkoH
AIEKTPOMATHUT
HOW MHIYKIIUU.
[IpaBuno
Jlenna

11-14

maAnA

https://m.edsoo.ru/29
8leldb

64

65

DJIeKTporeHepa
Top. CriocoOsI
MOJTYYCHUS
ANEKTPUYECKON
SHEPTUH.
DJIEKTPOCTAHIL
UU Ha
BO300OHOBIISIEM
BIX

UCTOYHUKAX
SHEPTUU

IToaroroBka k
KOHTPOJIBHOU
pabote 1o
TeMe
"JnexTpuueck
ue u
MarHuTHbIE
ABJICHUS"

11-14

maAnA

17-21

maAnA

https://m.edsoo.ru/d9
26dc7f

https://m.edsoo.ru/e3
5e6336

66

Kontponbnas
pabota mo
TeMe
"DekTpuUeck
ue u
MarHuTHbIE
ABJICHUS"

17-21
mas

https://m.edsoo.ru/fch
44d96



https://m.edsoo.ru/2981e1db
https://m.edsoo.ru/2981e1db
https://m.edsoo.ru/d926dc7f
https://m.edsoo.ru/d926dc7f
https://m.edsoo.ru/e35e6336
https://m.edsoo.ru/e35e6336
https://m.edsoo.ru/fc544d96
https://m.edsoo.ru/fc544d96

PesepBHbIit
ypok. Pabora ¢
TEKCTaMU TI0
67
TemMe
"TermioBbie

sBjeHus"

24-28
mas

https://m.edsoo.ru/7d
3485el

Pe3epBHbIit
ypok. Pabora ¢
TEKCTaMH TI0
TeMe
"MarsuuTtHbIie
SIBJICHUS"
OBLIEE
KOJIMYECTBO
YACOB 11O
ITPOI'PAMME

68

68

145

24-28
mas

https://m.edso0.ru/46
a7afab



https://m.edsoo.ru/7d3485e1
https://m.edsoo.ru/7d3485e1
https://m.edsoo.ru/46a7afa5
https://m.edsoo.ru/46a7afa5

9 KUIACC

Ne
n/
n

Tema ypoka

Mexannueckoe
JBUKCHHE.
MarepuaiibHas
TOYKa

Cucrema
oTCUeTa.
OTHOCHTENLHOCT
b
MEXaHUYECKOTO
JBHKEHUS

PaBHOMEpHOE
MPSMOJIMHEITHOE
JBUKEHUE

HepaBHomepHoe
MPSMOJIMHEITHOE
JBUKECHHE.
Cpennsis u
MT'HOBEHHAas
CKOPOCTh

IIpssmonuHeliHOE
PaBHOYCKOPEHHO
€ JABUXKCHUE.
YckopeHue

Ckopoctb
IPAMOJIMHENHOT
0
PaBHOYCKOPEHHO
r'O JBUKEHHUS.
I'padux
CKOPOCTH
JlaGopatopHas
pabora
"Onpenenenne
YCKOpEHUs Tela
npu

KoaunuyecTBO 4acoB

Bce
ro

KonTpoan
Hble
padoThI

paxkTnye
cKHe
padoThI

Jara
u3yue
HHSA

ceHTab
ps

1-4
ceHTab
ps

1-4
ceHTab
ps

7-11
ceHTab
ps

7-11
ceHTab
ps

7-11
ceHTab
ps

14-18
ceHTAb
ps

DJIEeKTPOHHbIE
uudposeie
o0pa3oBaTejibHbIE

pecypchl

https://m.edsoo.ru/54
c98fca

https://m.edsoo.ru/5¢
869dc5

https://m.edsoo.ru/bc
342e86

https://m.edsoo.ru/9d
51e741

https://m.edsoo.ru/ch
b4116b

https://m.edsoo.ru/2c
456185

https://m.edsoo.ru/df
d66¢c69



https://m.edsoo.ru/54c98fca
https://m.edsoo.ru/54c98fca
https://m.edsoo.ru/5c869dc5
https://m.edsoo.ru/5c869dc5
https://m.edsoo.ru/bc342e86
https://m.edsoo.ru/bc342e86
https://m.edsoo.ru/9d51e741
https://m.edsoo.ru/9d51e741
https://m.edsoo.ru/cbb4116b
https://m.edsoo.ru/cbb4116b
https://m.edsoo.ru/2c456185
https://m.edsoo.ru/2c456185
https://m.edsoo.ru/dfd66c69
https://m.edsoo.ru/dfd66c69

PaBHOYCKOPEHHO
M ABUKEHHUH I10

HAaKJIOHHOU
miockocty"
CobOoaHoe 14-18
8 s centaG https://m.edsoo.ru/16
HajcHue Tell. 3cf472
Omnprtel ["annnes pa
PaBHoMepHOe
IBHKEHHE 110
OKPY>KHOCTH.
Ilepuon u 14-18
9 PHOA centaG https://m.edsoo.ru/7a
qacToTa 978b7a
oOparreHusl. pA
JInneiinas u
yrioBas
CKOpOCTH
CHTPOCTPEMUTE 21-25
10 Henrrpoctp centab https://m.edsoo.ru/21
MIBHOC 74213
YCKOpEHHUE pA
IlepBrii 3aK0H 21-25
11 H P centab https://m.edsoo.ru/87
BIOTOHA. 26289
Bexkrop cuiibl pA
Bropoii 3akoH
21-25
Hrrorona. https://m.edsoo.ru/6b
12 N ceHTab
PaBHOElICTBYIO o 639d94
mas cuiia
o 28
Tpernii 3ak0H
ceHTAb
HrroToHa. https://m.edsoo.ru/61
13 ¢ PA=2  oo617e
YHEPIO3UIUS OKTAGD 206l/e
cull
A
28
Pemenue 3amau
ceHTAb
Ha IPUMEHEHUE https://m.eds00.ru/52
14 pa—2
3aKOHOB €8393d
OKTA6p
Hrrotona q
28
ceHTAb
15 Cuna ynpyrocri. I https://m.edsoo.ru/ef
3akoH ['yka P 3a2d7f

OKTA6p
A



https://m.edsoo.ru/163cf472
https://m.edsoo.ru/163cf472
https://m.edsoo.ru/7a978b7a
https://m.edsoo.ru/7a978b7a
https://m.edsoo.ru/21f74a13
https://m.edsoo.ru/21f74a13
https://m.edsoo.ru/8776289d
https://m.edsoo.ru/8776289d
https://m.edsoo.ru/6b639d94
https://m.edsoo.ru/6b639d94
https://m.edsoo.ru/6155617e
https://m.edsoo.ru/6155617e
https://m.edsoo.ru/52e8393d
https://m.edsoo.ru/52e8393d
https://m.edsoo.ru/ef3a2d7f
https://m.edsoo.ru/ef3a2d7f

16

Pemrenue 3agaa
o teme «Cuia
YOPYTOCTHY

12-16
OKTAGp

https://m.edsoo.ru/3b
f34e6c

17

JlaGopatopHas
pabora
«Onpenenenue
KECTKOCTH
HPY>KUHBD)

12-16
OKTAGP

https://m.edsoo.ru/aa
6e6bc3

18

19

Cuna tpeHus

Pemenue 3agaa
o teme «Cuia
TPEHUS»

12-16
OKTAGp

19-23
OKTAGp

https://m.edsoo.ru/67
bcdefb

https://m.edso0.ru/97
€5c938

20

JlaboparopHas
paborta
"Onpenenenue
ko3 durmenta
TpPEeHHUS
CKOJIbXKeHus"

19-23
OKTAGp

https://m.edsoo.ru/78
ff698c

21

Pemenne 3amau
1o TeMe "3aKOHBI
Hrrorona. Cuna
ynpyroctu. Cuiia
TpeHUs"

19-23
OKTAGp

https://m.edsoo.ru/88
5c63el

22

23

Cuna TSKEeCTH U
3aKOH
BCEMHUPHOI'O
TATOTEHUSI.
Yckopenue
¢BOOOIHOTO
MaICHUS

Ypok-
KOH(epeHIIUs

" JIBYO>KEHUE Tel
BOKPYT
IPaBHTAIMOHHOT
0 IIeHTpa
(Conneunas
cucTeMa).
lanaxktuku"

26-31
OKTAGP

26-31
OKTA6p

https://m.edsoo.ru/c4
cha3c3

https://m.edsoo.ru/6a
48e5c3



https://m.edsoo.ru/3bf34e6c
https://m.edsoo.ru/3bf34e6c
https://m.edsoo.ru/aa6e6bc3
https://m.edsoo.ru/aa6e6bc3
https://m.edsoo.ru/67bcdefb
https://m.edsoo.ru/67bcdefb
https://m.edsoo.ru/97c5c938
https://m.edsoo.ru/97c5c938
https://m.edsoo.ru/78ff698c
https://m.edsoo.ru/78ff698c
https://m.edsoo.ru/885c63e1
https://m.edsoo.ru/885c63e1
https://m.edsoo.ru/c4cba3c3
https://m.edsoo.ru/c4cba3c3
https://m.edsoo.ru/6a48e5c3
https://m.edsoo.ru/6a48e5c3

24

Pemenune 3amau
o Teme "Cuina
TSIPKECTH U 3aKOH
BCEMHPHOT'O
TATOTeHU"

26-31
OKTAGp

https://m.edsoo.ru/8b
4d9f83

25

[IepBas
KOCMHYECKas
CKOpOCTb.
Hesecomocts n
neperpy3ku

2-6
HOABpA

https://m.edsoo.ru/5f
38dbabs

26

PaBHoBecue
MaTepUalIbHOU
TOYKH.
AOCOIIOTHO
TBEPJIOE TEJIO.
PaBHoBecue
TBEPJIOTO TENA C
3aKpEIUIEHHON
OCBIO BpallCHUA.
MoMeHT CHITBI.
LlenTp TsxecTn

2-6
HOAbpA

https://m.edsoo.ru/a3
51cela

27

28

29

PaBHoBecue
MaTepUalbHOU
TOYKH.
AOBCOIIOTHO
TBEPIOE TEIIO.
PaBHOBecue
TBEPAOTO TEJIA C
3aKperIEHHON
OCBIO BpallCHUs.
MOMEHT CHUJIBI.
LlenTp TsxecTn

Pemenue 3amau
10 TEME
"MOMEHT CHUJIBI.

entp TsikecTn"

IToxroroska k
KOHTPOJIBHON
pabote o Teme
"MexaHnueckoe
JBUKECHHE.

2-6
HOA6PA

9-13
HOA6PA

9-13
HOA6pA

https://m.edsoo.ru/68
72abf4

https://m.edsoo.ru/77
b2c6ch5

https://m.edsoo.ru/2b
afb487



https://m.edsoo.ru/8b4d9f83
https://m.edsoo.ru/8b4d9f83
https://m.edsoo.ru/5f38dba5
https://m.edsoo.ru/5f38dba5
https://m.edsoo.ru/a351ce1a
https://m.edsoo.ru/a351ce1a
https://m.edsoo.ru/6872abf4
https://m.edsoo.ru/6872abf4
https://m.edsoo.ru/77b2c6c5
https://m.edsoo.ru/77b2c6c5
https://m.edsoo.ru/2bafb487
https://m.edsoo.ru/2bafb487

BzaumoaerictBue

Ten
KonTponbHas
pabora o Teme
30 "MexaHu4ecKoe 9-13 https://m.edsoo.ru/fc
JIBIDKCHHE, HoABpPSA 25194b
BzaumoneiicrBue
Ten"
HNmnynsc Tena.
HNmnynsc cuisl.
3akoH
31 COXpaHEHUS 23-28 https://m.edso00.ru/25
HUMITYJIbCA. HoABpPsA 1e6f13
Yupyroe u
HEYIIPYyroe
B3aUMOJICHCTBUE
Pemienue 3anau
32 1o Teme "3aKoH 23-28 https://m.edsoo.ru/c3
COXpaHEHUs HoABpPA cceebl
uMITynbca"
VYpok-
KOH(EpCHIIHS
"PeakTuBHOE 23-28 https://m.edso00.ru/8b
33
JIBDKCHUE B HoA6pA 5e27f1
pUpoJIE U
TexXHUKe"
30
34 Il;/ig)zznnqecxaﬂ ET6pH https://m.edso00.ru/84
8ba637
MOIITHOCTb AeKabp
A
PabGora cubl 30
HOA6PA
35 TSIKECTH, CUJIBI 4 https://m.edsoo.ru/d7
YIPYrOCTH U nexabp arcs55
CHUJIbI TPEHUS q
JlaboparopHas 30
pabota HoA6pA
36 «Omnpenenenue _4 https://m.eds00.ru/66
pabOTHI CHIIBI 7c837e
OeKabp

TpEHUs IIPU
PaBHOMEPHOM



https://m.edsoo.ru/fc25194b
https://m.edsoo.ru/fc25194b
https://m.edsoo.ru/251e6f13
https://m.edsoo.ru/251e6f13
https://m.edsoo.ru/c3cceeb1
https://m.edsoo.ru/c3cceeb1
https://m.edsoo.ru/8b5e27f1
https://m.edsoo.ru/8b5e27f1
https://m.edsoo.ru/848ba637
https://m.edsoo.ru/848ba637
https://m.edsoo.ru/d7a7c555
https://m.edsoo.ru/d7a7c555
https://m.edsoo.ru/667c837e
https://m.edsoo.ru/667c837e

JBUKEHUH TeJIa
o
TOPU30HTAIBHOMN
MTOBEPXHOCTU»

37

CBs13b SHEPrUu U
paboThL.
ITorennmansHas
SHEPrus

7-11
nekabp

https://m.edsoo.ru/84
817179

38

Kunernueckas
SHEPTHUs.
Teopema o
KHHETUYECKOM
SHEpPruu

7-11
nekabp

https://m.edsoo.ru/24
d6lab5

39

3akoH
COXPaHCHHUS
JHEPIruu B
MCXAaHHKEC

7-11
nekabp

https://m.edsoo.ru/24
661129

40

JlaGopaTopHas
paborta
«M3y4yenue
3aKOHa
COXpaHEHHS
SHEPTUN»

14-18
nekabp

https://m.edsoo.ru/48
838ca3

41

42

43

44

Komnebarensuoe
JABHUKCHHUEC U €TI0
Xap aKTepI/ICTI/IKI/I

3aryxaromue
KoJIeOaHMUS.
Brinyxnennbie
KOJICOaHHS.
Pesonanc

MaremaTuuecku
U U IPY>KUHHBIN
MasITHUKHA
Ypok-
HCCJIeIOBaHUE
«3aBUCUMOCTh
nepuoja
KoJIeOaHMi OT
JKECTKOCTH
MIPY>KUHBI U
MacCChI Tpy3a»

14-18
Aekabp

14-18
nekabp

21-26
nekabp

21-26
nekabp

https://m.edsoo.ru/7b
9859af

https://m.edsoo.ru/ad
171942

https://m.edsoo.ru/4a
6aa385

https://m.edsoo.ru/bl
c7271b



https://m.edsoo.ru/84817179
https://m.edsoo.ru/84817179
https://m.edsoo.ru/24d61ab5
https://m.edsoo.ru/24d61ab5
https://m.edsoo.ru/24661f29
https://m.edsoo.ru/24661f29
https://m.edsoo.ru/48838ca3
https://m.edsoo.ru/48838ca3
https://m.edsoo.ru/7b9859af
https://m.edsoo.ru/7b9859af
https://m.edsoo.ru/ad17f942
https://m.edsoo.ru/ad17f942
https://m.edsoo.ru/4a6aa385
https://m.edsoo.ru/4a6aa385
https://m.edsoo.ru/b1c7271b
https://m.edsoo.ru/b1c7271b

45

IIpeBpamenue
SHEPTUH MPU
MEXaHUYECKHX
KOJIEOAHHIX

21-26
nekabp

https://m.edsoo.ru/85
44337e

46

47

JlaGopatopHas
pabora
«Onpenenenune
YaCTOTHI U
neprozaa
Kosie0aHuit
HPYKHHHOTO
MasTHUKa»

JlaGopaTopHas
pabora
«IIpoBepka
HE3aBUCHUMOCTH
nepuoaa
KoJIe0aHu
rpysa,
MIOJIBEIIICHHOTO K
HUTH, OT MaCChI
rpy3a»

28-30
nekabp

28-30
aeKabp

https://m.edsoo.ru/ba
1d1d48

https://m.edsoo.ru/5d
34e65f

48

49

50

Mexannaeckue
BOJIHBI.
CaoiicTBa
MeXaHHIECKUX
BOJIH.
IIpononbHBIE U
MONEPEYHbIE
BOJIHBI

Ypoxk-
KOH(epeHIIUs
"MexaHndeckue
BOJIHEI B
TBEPAOM TeEIIE.
CelicMudeckue
BOJHEI"

3BYK.
Pacnpoctpanenun
€ ¥ OTpaXXeHue

3ByKa

28-30
Aekabp

11-15
AHBapsA

11-15
AHBapA

https://m.edsoo.ru/8e
d367e7

https://m.edsoo.ru/eb
d8d7b6

https://m.edsoo.ru/8a
594969



https://m.edsoo.ru/8544337e
https://m.edsoo.ru/8544337e
https://m.edsoo.ru/ba1d1d48
https://m.edsoo.ru/ba1d1d48
https://m.edsoo.ru/5d34e65f
https://m.edsoo.ru/5d34e65f
https://m.edsoo.ru/8ed367e7
https://m.edsoo.ru/8ed367e7
https://m.edsoo.ru/ebd8d7b6
https://m.edsoo.ru/ebd8d7b6
https://m.edsoo.ru/8a594969
https://m.edsoo.ru/8a594969

o1

Ypok-
HCCICAOBAHUE
"HaOmroneuue
3aBUCUMOCTH
BBICOTHI 3ByKa OT
9acTOTHI"

11-15
AHBapA

https://m.edsoo.ru/2b
95238

52

I'pomkocTh
3BYyKa U BbICOTA
TOHA.
AKyCTHYECKUI
pe30HaHC

18-22
AHBapA

https://m.edso0.ru/69
9e3612

53

54

55

Ypok-
KoH(pepeHImst
"VbTpa3ByK U
uH(ppa3ByK B
npupojie u
TeXHUKE"
IToaroroBka k
KOHTPOJbHOU
pabote 1o Teme
"3aKoHBI
COXpaHEHHS.
Mexanunveckue
KoJIeOaHus U
BOJIHBI"

KonTponbHas
paborta 1o Teme
"3aKOHBI
COXpaHEHHS.
Mexanngeckue
KoJIeOaHUs U
BOJIHBI"

18-22
AHBapA

18-22
AHBapA

25-30
AHBapA

https://m.edsoo.ru/ff
c5chba

https://m.edsoo.ru/b3
47159

https://m.edsoo.ru/e9
924b5e

56

DNeKTpOMarHuT
HOE TIOJIE.
DNIeKTpOMarHuT
HBIE€ BOJIHBI

25-30
AHBapA

https://m.edsoo.ru/45
bbd19b

57

58

CaoiicTBa
AJIEKTPOMArHUTH
BIX BOJIH

Ypoxk-
KOH(epeHIHs
"[Hkana

25-30
AHBapA

1-5
deBpan
A

https://m.edsoo.ru/48
f68a2d



https://m.edsoo.ru/2b95f238
https://m.edsoo.ru/2b95f238
https://m.edsoo.ru/699e3612
https://m.edsoo.ru/699e3612
https://m.edsoo.ru/ffc5cbba
https://m.edsoo.ru/ffc5cbba
https://m.edsoo.ru/b347159e
https://m.edsoo.ru/b347159e
https://m.edsoo.ru/e9924b5e
https://m.edsoo.ru/e9924b5e
https://m.edsoo.ru/45bbd19b
https://m.edsoo.ru/45bbd19b
https://m.edsoo.ru/48f68a2d
https://m.edsoo.ru/48f68a2d

AIEKTPOMArHUTH
BIX BOJIH.
Hcnonp3oBanue
3JIEKTPOMAarHuTH
BIX BOJIH JIJISI
COTOBOM CBSI3U"

59

60

Ypok-
HCCIICIOBAHHC
"U3yueHue
CBOICTB
3JICKTPOMAarHUTH
BIX BOJIH C
ITOMOIIIBIO
MOOUJILHOIO
tenedona"

Pemenue 3amau
Ha OIpeJieIICHUE
YaCTOTHI B
JUTAHET
AIEKTPOMATrHUTH
OM BOJIHBI

1-5
deBpan

1-5
despan

https://m.edsoo.ru/3c
fae84a

https://m.edsoo.ru/eb
e362a6

61

DNIeKTPOMarHuT
Hasl IpUpoJIa
cBeta. CKOpoCTb
cBera. BonHOBEIS
CBOICTBA CBETa

8-12
despan

https://m.edsoo.ru/ec
b99257

62

Hcrounukn
CBeTa.
[IpssmonunenHoe
pacrpocTpaHeHH
€ CBeTa.
3aTMeHus
Connua u Jlynst

8-12
despan

https://m.edsoo.ru/f3
de5613

63

3aKkoH
OTpaKEHUS
cBeTa. 3epKaia.
Pemenue 3amau
Ha TIPUMEHEHUE
3aKOHa
OTpaKeHHsI CBETa

8-12
deBpan

https://m.edsoo.ru/45
e9fg872



https://m.edsoo.ru/3cfae84a
https://m.edsoo.ru/3cfae84a
https://m.edsoo.ru/ebe362a6
https://m.edsoo.ru/ebe362a6
https://m.edsoo.ru/ecb99257
https://m.edsoo.ru/ecb99257
https://m.edsoo.ru/f3de5613
https://m.edsoo.ru/f3de5613
https://m.edsoo.ru/45e9f872
https://m.edsoo.ru/45e9f872

64

[Ipenomiienne
cBeTa. 3aKOH
MPEIOMIICHUS
cBeTa

15-20
despan

https://m.edsoo.ru/3c
5ff9f5

65

66

67

ITonHoE
BHYTpEHHEE
OTpa’KEHUE
CBeETA.
Hcnons3oBanue
IIOJIHOTO
BHYTPECHHETO
OTpa)KEHUS B
OINTHYECKHUX
CBETOBOJIAX

JlaGopaTopHas
pabora
"UccneqoBanue
3aBUCHUMOCTH
yria
MIPEIOMIICHUS
CBETOBOTO Jy4a
OT yrJjia majieHus
Ha TpaHHIe
"BO3yX-

CTEKJIO
VYpok-
KOH(pepeHIHs
"Ucnonp3oBanue
IMOJIHOTO
BHYTPEHHETO
OTpPaKEHUS:
CBETOBOJIBI,
OIITHKOBOJIOKOHH
ast CBSI3b"

15-20
deBpan

15-20
despan

1-5
MapTa

https://m.edsoo.ru/4e
43afa2

https://m.edsoo.ru/83
5faed9

https://m.edsoo.ru/2c
€88641

68

69

70

JInH3EL.
Onruueckas
CUJIa JIMH3EI

IToctpoenue
M300paXeHU B
JMH3aX

JlaGopatopHas
pabora

1-5
MapTa

1-5

MapTa

9-12
MapTa

https://m.edsoo.ru/c6
451cf4

https://m.edsoo.ru/3b
4b5e4f

https://m.edsoo.ru/91
la47ch



https://m.edsoo.ru/3c5ff9f5
https://m.edsoo.ru/3c5ff9f5
https://m.edsoo.ru/4e43afa2
https://m.edsoo.ru/4e43afa2
https://m.edsoo.ru/835faed9
https://m.edsoo.ru/835faed9
https://m.edsoo.ru/2ce88641
https://m.edsoo.ru/2ce88641
https://m.edsoo.ru/c6451cf4
https://m.edsoo.ru/c6451cf4
https://m.edsoo.ru/3b4b5e4f
https://m.edsoo.ru/3b4b5e4f
https://m.edsoo.ru/911a47cb
https://m.edsoo.ru/911a47cb

71

72

"Onpenenenue
¢doxycHOro
paccrosiHus u
ONTUYECKOMN
CHJIBI
cobuparotei
JIMH3BI"

Ypok-
KoH(pepeHImst
"OnTtuyeckue
JIMH30BbBIE
npuoopsr"
I'na3 kak
OnTHYECKas
cucreMa. 3peHue

9-12
MapTa

9-12
MapTa

https://m.edsoo.ru/5b
79227a

https://m.edsoo.ru/d7
aa88af

73

74

VYpok-
KOH(epeHIHS
"Jled ekt
3penus. Kak
COXPaHHTh
3peHue"

Paznoxenue
0eJIoro ceera B
crekTp. OnbIThI
HeroTona.
CrnoxxeHnne
CIIEKTPATbHBIX
IIBETOB.
Hucnepcus
cBeTa

15-19
MapTa

15-19
mapTa

https://m.edsoo.ru/4d
c7b213

https://m.edsoo.ru/6e
b8h874

75

JlaGopatopHas
pabota "OnbIThI
0 PA3JIOKEHUIO
Oenoro cera B
CIEKTp H
BOCTIPUSATHIO
1BeTa
MPEeIMETOB MPHU
WX HaOJIOICHUU
yepes IBETOBbIE
¢bunbTpe"

15-19
MapTa

https://m.edsoo.ru/b4
867994



https://m.edsoo.ru/5b79227a
https://m.edsoo.ru/5b79227a
https://m.edsoo.ru/d7aa88af
https://m.edsoo.ru/d7aa88af
https://m.edsoo.ru/4dc7b213
https://m.edsoo.ru/4dc7b213
https://m.edsoo.ru/6eb8b874
https://m.edsoo.ru/6eb8b874
https://m.edsoo.ru/b4867994
https://m.edsoo.ru/b4867994

Ypok-

MPaKTUKYM
"BonHOBBIE
_ 22-26 https://m.edsoo.ru/1b
76 CBOICTBA CBETA:
MapTa 4e5e94
JMcrepcus,
uHTephepeHIUs
u gudpakaus”
OIBITH
77 Pezepdopna u 22-26 https://m.edsoo.ru/c3
TJIaHEeTapHast mapTa 6effb5
MOJIENIb aTOMa
ITocTymaTel
78 5 yM . 22-26 https://m.edsoo.ru/d5
opa. MOACTR MapTa e656ba
aroma bopa
Hcnyckanue n
IOTJIOIEHUE 29
79 CBETA aTOMOM. mapTta— | https://m.edsoo.ru/9f
KBaHTHI 2 b5689b
JInHeluaTeIe anpens
CIIEKTPBI
Ypok-
P 29
MPaKTUKYM
80 a6 mapta—  https://m.edsoo.ru/83
ADITIONICHHE 2 b9a577
CIIEKTPOB
| anpens
UCITyCKaHUs
29
PagnoakTuBHOCT mapTta—  https://m.edsoo.ru/8e
81 )
b U €€ BUBI 2 724769
anpens
Crpoenue
82 aTOMHOTO sipa. 5-9 https://m.edsoo.ru/2d
Hyxnonnas anpens 85bef3
MOJ€ENb
PannoaxkTuBHbIE
83 0 J;B S 5-9 https://m.edsoo.ru/8b
peBpait ’ anpena = 56a71d
H3otonsl
Pemienue 3agaa
84 110 TeMe: 5-9 https://m.edsoo.ru/f2
"PanmmoaKTHBHEIC anpens 41bbdc
IpeBpalieHus"”
85 Ilepuon 19-23 https://m.edso0.ru/52
rnojrypacnazga anpens 329317



https://m.edsoo.ru/1b4e5e94
https://m.edsoo.ru/1b4e5e94
https://m.edsoo.ru/c36effb5
https://m.edsoo.ru/c36effb5
https://m.edsoo.ru/d5e656ba
https://m.edsoo.ru/d5e656ba
https://m.edsoo.ru/9fb5689b
https://m.edsoo.ru/9fb5689b
https://m.edsoo.ru/83b9a577
https://m.edsoo.ru/83b9a577
https://m.edsoo.ru/8e724769
https://m.edsoo.ru/8e724769
https://m.edsoo.ru/2d85bef3
https://m.edsoo.ru/2d85bef3
https://m.edsoo.ru/8b56a71d
https://m.edsoo.ru/8b56a71d
https://m.edsoo.ru/f241bbdc
https://m.edsoo.ru/f241bbdc
https://m.edsoo.ru/523a9317
https://m.edsoo.ru/523a9317

86

87

88

89

90

91

Ypok-
KOH(pepeHIH
"PannoaKkTHBHEIE
W3IIYyYCHHS B
IPUPOJIE,
MeOuLHHE,
TEeXHHUKE"
SnepHblie
peaKIuu.
3aKOoHBI
COXpaHEeHUs
3apsI0BOTO U
MAacCOBOI'0 YHCEII

DHeprus CBs3u
ATOMHBIX sJIEP.
CBs13b MacChHl U
SHEPruu

Pemenue 3amau
10 TEME
"SAnepHbie
peakuun"
Peakmumn cuaTe3a
Y JICJICHUS SAEP.
Hcrounuku
sHepruu ConHia
U 3BE3]

VYpok-
KOH(pepeHIHs
"SAnepHas
SHEPreTHKa.
JlericTBus
PaaTuOaKTUBHBIX
M3JIyYEHHUI Ha
JKUBBIE
OpraHu3mbI"

19-23
anpens

19-23
anpens

26-30
anpens

26-30
anpens

26-30
anpens

4-7 man

https://m.edsoo.ru/4e
adf6ed

https://m.edsoo.ru/c4
che7ee

https://m.edsoo.ru/73
4f1icl

https://m.edsoo.ru/5e
fa6f52

https://m.edsoo.ru/2d
7262c2

https://m.edsoo.ru/bd
4h6e5e

92

IToaroroska k
KOHTPOJIbHON
pabote o Teme
"DNeKTpOMarHuT
HOE T0JIE.
ONEKTPOMarHuT
HBIE BOJIHBI.

4-7 man

https://m.edsoo.ru/d9
f1261a



https://m.edsoo.ru/4ea4f6e4
https://m.edsoo.ru/4ea4f6e4
https://m.edsoo.ru/c4cbe7ee
https://m.edsoo.ru/c4cbe7ee
https://m.edsoo.ru/734f11c1
https://m.edsoo.ru/734f11c1
https://m.edsoo.ru/5efa6f52
https://m.edsoo.ru/5efa6f52
https://m.edsoo.ru/2d7262c2
https://m.edsoo.ru/2d7262c2
https://m.edsoo.ru/bd4b6e5e
https://m.edsoo.ru/bd4b6e5e
https://m.edsoo.ru/d9f1261a
https://m.edsoo.ru/d9f1261a

KBanToBrie
siBieHus"”

93

KonTponbHas
paborta 1no Teme
"DJIeKTPOMAarHuT
HOE I10JIE.
DJIEeKTPOMAarHuT
HBIE BOJIHBI.
KBanrtoBbie
sBeHUS"

4-7 man

https://m.edsoo.ru/72
31a58d

94

IToBTOpEHwue,
o0o0mieHue.
JlaGopaTopHbie
paboTHI IO KypCy
"BzaumonencTau
e ten"

11-14
mas

https://m.edso0.ru/8b
45d684

95

96

[ToBTOpenwue,
00o0011IEHHE.
Pemenue
pacyeTHbIX U
KauyeCTBEHHBIX
3aJ1a4 110 TeME
"TennoBbie
npoiecch”

[ToBTOpEHHE,
00001IeHHE.
Pemenne
pacyeTHBIX U
Ka4yeCTBEHHBIX
3aJ1a4 10 TeEME
"KII/I TenmoBbIx
nBuraresnei”

11-14
mas

11-14
mas

https://m.edsoo.ru/d3
248943

https://m.edsoo.ru/28
f67bc4

97

[ToBTOpEHwME,
00o011IeHHE.
Pemenne
pacyeTHbBIX U
Ka4eCTBCHHBIX
3aJa4 10 TeMe
"KIIJ,
AIEKTPOYCTaHOB

OK

17-21
mas

https://m.edsoo.ru/39
014911



https://m.edsoo.ru/7231a58d
https://m.edsoo.ru/7231a58d
https://m.edsoo.ru/8b45d684
https://m.edsoo.ru/8b45d684
https://m.edsoo.ru/d3248943
https://m.edsoo.ru/d3248943
https://m.edsoo.ru/28f67bc4
https://m.edsoo.ru/28f67bc4
https://m.edsoo.ru/399f4911
https://m.edsoo.ru/399f4911

98

IToBTOpEHME,
o0oOmieHue.
JlaGopaTopHsble
paboTHI IO KypCy
"CBeToBbIE
sBeHUS"

17-21
mas

https://m.edsoo.ru/lc
d92c22

99

100

101

IToBTOpEHME,
00o0011IEHHE.
PaboTa ¢
TEKCTAMH I10
TeMe ""3aKOHBI
COXpaHEHUS B
MexaHuke"

[ToBTOpEHME,
00o0011IEHHE.
Pabora ¢
TEKCTAMH I10
TeMe
"Konebanus u
BOJIHBI"

[ToBTOpEHHE,
00001IEeHHE.
Pabora ¢
TEKCTaMH 110
teme "CBETOBEIC
sBiIeHus"

17-21
mas

24-28
mas

24-28
mas

https://m.edsoo.ru/f7
e3f69d

https://m.edsoo.ru/49
7cclch

https://m.edsoo.ru/59
86dca7

102

IToBTOpEHME,
00o011IeHHE.
Pabora ¢
TEKCTaMH I10
teMe "KBanToBas
U siiepHas
¢uzuka"

24-28
mas

https://m.edsoo.ru/6d
32ee4f

OBLLEE
KOJIMYECTBO
YACOB 10
[IPOTPAMME

102

27



https://m.edsoo.ru/1cd92c22
https://m.edsoo.ru/1cd92c22
https://m.edsoo.ru/f7e3f69d
https://m.edsoo.ru/f7e3f69d
https://m.edsoo.ru/497cc1c6
https://m.edsoo.ru/497cc1c6
https://m.edsoo.ru/5986dca7
https://m.edsoo.ru/5986dca7
https://m.edsoo.ru/6d32ee4f
https://m.edsoo.ru/6d32ee4f

MMPOBEPSAEMBIE IIPEJIMETHBIE PE3YJIbTATHI OCBOEHUSI OCHOBHOM
OBPA30OBATEJIbHOI ITPOT'PAMMBI OCHOBHOI'O OBIIIEI'O OGPA3OBAHUA

7 KVIIACC

Koxa
NMPOBEPAEMOro
pe3yJbTara

IIpoBepsiemble npeiMeTHbIE Pe3yJIbTATHI 0CBOEHNSI OCHOBHOI
o0pa3oBaTeJbHOM MPOrPaMMbl OCHOBHOTI'0 0011ero 00pa3oBaHUs

11

HCII0JI30BaTh U3YUCHHBIC ITIOHATHUA

1.2

13

pas3iinydaTth ABJIICHHA 110 OIMMCAHUIO UX XapaKTCPHBIX CBOMCTB M Ha

OCHOBC OIIBITOB, ACMOHCTPUPYIOIIHUX JaHHOC (1)I/I3I/I‘-ICCKOG SIBJICHUC

pacrio3HaBaTh NPOSBICHUE HW3YYEHHBIX (U3NYECKUX SIBJICHUU B
OKpY’KaloIlleM MUpe, B TOM 4ucie GU3NUecKue SBJICHUS B IPUPOE,
MIPH STOM TIEPEBOJIUTH MPAKTHUECKYIO 3a/1a4y B y4eOHYIO, BBIIEIATh

CYLIECTBEHHBIE CBOMCTBA (MpU3HAKU) GUZNYECKUX SIBICHUN

14

1.5

OINMCHIBATh M3YYCHHBIC CBOWCTBA TeN W (PU3MUYECKUE SIBIICHHUSA,
UCHONb3ysd (U3MYECKHE BEIUYMHBI, HPU ONMCAHUM IPABUIBHO
TPAKTOBaTh (PU3UYECKUH CMBICI MCIOIb3YEMbIX BEIMYMH, HX
0o0O3HaUeHUsT M eIUHHULBI (U3NYECKUX BEJIWYMH, HAXOAUTh
(opMyIibl, CBSI3BIBAIOLIME JIaHHYIO (U3MYECKYI0 BEIMYHUHY C
JIPYTUMH BEIMYUHAMHU, CTPOUTH IpaUKH U3yUYEHHBIX 3aBUCUMOCTEH

(bU3UYECKUX BEITMYUH

XapaKTEepU30BaTh CBOMCTBA TeJ, (PU3UUYECKUE SIBJICHUS U TIPOIECCHI,
WCIOJIb3Ysl WM3YYEHHBIE 3aKOHBI, INPU 3ITOM J1aBaTb CIIOBECHYIO
(hopMynTUPOBKY 3aKOHa U 3alHUChIBaTh €ro MaTeMaTH4eCKOoe

BBIPAKCHUC

1.6

1.7

OOBSICHATH (PU3MUECKUE SBJICHUS, POLIECCHI U CBOMCTBA Tell, B TOM
YUCJI€ W B KOHTEKCTE€ CHUTyallM IPaKTHKO-OPUEHTUPOBAHHOTO
XapakTepa: BBIABIATH I[PUYUHHO-CIICICTBEHHBIE CBSI3H, CTPOHUTH
oObsicHeHHe W3 | — 2 JIOTWYeCKWX WIaroB ¢ omopod Ha 1 — 2
U3YYEHHBIX CBOMCTBAa (U3MUECKUX SBICHUH, (PU3MUECKUX 3aKOHA

WA 3aKOHOMEPHOCTH
pemarb pacy€THble 3a1a4 B 1 — 2 IeMCTBUS, UCHOJIb3YSl 3aKOHBI 1

(bOpMy.]'IBI, CBA3BIBAIOIIHC (I)I/I3I/I‘ICCKI/IG BCIIMYHMHBI. Ha OCHOBC

aHajIn3a  yCJIOBUA 3agauu 3allMChIBATh KpaTKoe€ yCJ0BHE,




1.8

1.9

MOJICTaBIATh (U3NYECKHUE BEIMYMHBI B (GOPMYIbl U MPOBOJIUTH
pacuéTel, HAXOAWTH CIPABOYHBIC JaHHBIC, HEOOXOIUMBIC st
pelieHus  3a7ady, OIEHHMBATh PEATUCTHUYHOCTb  IOJYyYECHHOU

(hU3HYECKON BETUIMHBI

pacrmo3HaBaTh TPOOJIEMBI, KOTOPBIE MOKHO PELIUTh MPH TTOMOIIU
(u3MYeCKUX METOJO0B, B ONHCAHUM HCCJIEIOBAHUS BBIIEIATH
MpoBepsieMoe  MpeArnoyioxkeHue  (rumoresy),  pasiauyarb U
WHTEPIPETUPOBATh IMOJYUYEHHBIM pe3yabTaT, HAXOAUTh OIIMOKU B

XO0J¢€ oIibITa, ACJIAaTh BBIBOJLI I10 €I'0 pE3yJibTaTaM

MPOBOJUTH ONBITHl 1O HAOMIONEHHIO (DPU3MUYECKUX SBICHUN WIH
¢u3nueckux  CBOWCTB  Tel:  (OopMynHpoBaTh  MPOBEPSIEMBIE
NPENOIOKEeHNsI, COOUpaTh YCTaHOBKY U3  IPEAJIOKESHHOTO

O60py,[[OBaHI/I$I, 3aIIMChIBAaTh X0/ OIIbITa 1 (1)OpMy.]'II/IpOBaTB BBIBObI

1.10

BBINOJIHATE MPSIMbIE U3MEPEHUS C UCIOJIb30BAHUEM aHAJIOTOBBIX U
U POBBIX MPUOOPOB, 3AMHUCHIBATH MMOKa3aHUS MPUOOPOB C YIETOM

3aJlaHHOM a0COIOTHOM MOTPEIIHOCTH U3MEPEHUI

1.11

1.12

MPOBOJIUTh  MCCIIEJOBAHUE 3aBHUCHMOCTH OJHOH  (PU3UUECKOM
BEJIMYHUHBI OT JAPYrOMl C HCIOJIB30BAHUEM MPSMBIX W3MEPEHHI,
y4acTBOBaTh B IJITAHUPOBAHUHU Y4eOHOrO MCCIIENOBaHUS, COOMPATh
YCTaHOBKY U BBIIOJIHATH W3MEPEHHUA, CIEAyS MPENJIOKEHHOMY
IaHy, (UKCUpPOBaTh pPE3yJabTaThl IOJTYYEHHONM 3aBHUCHUMOCTH
(Gu3NYEeCKUX BEIMYMH B BHUJE NPEAJIOKEHHBIX TAaOIUIl U TpaHKOB,

ACJIaTh BBIBOALI IO PE3yJIbTaTaM UCCIICAOBAHUA

IMPOBOANTE KOCBCHHBLIC HW3MCPCHHA q)HSI/I‘IeCKI/IX BCJIIMYHMH, CJICAYs
HpeﬂHO)KCHHOﬁ HHCTPYKIUU: IIpU  BBIIIOJIHCHUU I/I3MepeHHﬁ
C06I/IpaTI> OKCIICPUMCHTAJIIbBHYIO YCTAHOBKY W BBIYHCIATH 3HAYCHHC

HCKOMOM BETUYMHEI

1.13

1.14

CO6J'II-OIL8.TB npaBujla TCEXHUKU 0e30IMacHOCTH npu pa60Te C

71a00paTOPHBIM 000PYI0BAaHUEM

YKa3bIBaTb IIPHUHIMIIBI }IeI\/'ICTBI/ISI HpI/I60pOB n TEXHHYCCKHX
YCTpOﬁCTB, XapaKTCPU30BaTh MPUHIHUIIBL HCﬁCTBHH HN3YUCHHBIX
HpI/I60p0B N TCXHUYCCKUX yCTpOfICTB C IIOMOIIIBIO HX OIIMCAaHU,
HUCIIOJIb3YsA 3HAHUA O CBOMCTBax (I)I/I3I/I‘-ICCKI/IX SIBICHUM WU

HE0OXO0UMBbIe (PU3NUECKHE 3aKOHBI M 3aKOHOMEPHOCTH




1.15

1.16

1.17

1.18

MPUBOJUTL TPUMEPHl (HAXOAUTh WHPOPMAIMIO O TIPUMEpPax)
MPAKTUYECKOTO  HCIOJIb30BAaHUS  (PU3MYECKUMX  3HAHUM B
MOBCETHEBHON JKM3HU Uil OOeclieYeHus: Oe30MacHOCTH  IPH
oOpameHuu ¢ TpubopaMHd UM TEXHUYECKUMH YCTPOHCTBaMH,
COXpaHECHHS 370pPOBbS M COONIOACHUS HOPM SKOJIOTHYECKOTO

MOBEJICHUS B OKPYKAIOLIEH cpeie

OCYIIECTBISATH OTOOP MCTOUHUKOB MHPOpPMALUH B ceTH MIHTEepHET B
COOTBETCTBUHM C 33JaHHBIM IIOMCKOBBIM 3allpOCOM, Ha OCHOBE
UMEIOIINXCS 3HAaHUH U MyTEM CpPaBHEHUS PA3TUYHBIX HCTOYHHKOB
BBIJICTATh MH(OPMAINIO, KOTOPAask SBISETCS MPOTUBOPEYMBON WU

MOXET OBITh HEZOCTOBEPHOI

HCIIOJIb30BaTh pu BBIIIOJIHCHU U y4eOHBIX 3a/laHAN
HAay4YHOIOIYJISIPHYIO  JIMUTEpaTypy (U3NYECKOIO  COJEpKaHMs,
CIIpaBOYHBIE MaTEpHaNIbl, pecypcbl ceth VIHTepHeT, BiaxeTh
puéMaMu KOHCIIEKTUPOBAHUS TEKCTa, npeoOpa3oBaHus

WH(OPMALINY U3 OJTHON 3HAKOBOU CHCTEMBI B APYTYIO

CO3/1aBaTh COOCTBEHHBIC KPATKUE ITMCbMEHHBIE M YCTHBIE COOOICHUS
Ha OCHOBE 2 — 3 HCTOYHUKOB HH(pOpMau (QU3MUECKOTOo
COJIep’KaHusl, B TOM YHCJIE IyOJUYHO JIe1aTh KPATKUE COOOIEHUS O
pe3yabTaTax MPOEKTOB WM Y4YeOHBIX HCCIIEIOBAaHUM, HpU 3TOM
IPAMOTHO HCIIOJI30BaTh M3yYEHHBIN IMOHATUHHBIN ammapar Kypca

(I)I/I3I/IKI/I, COIMPOBOKAATH BBICTYIIJICHUC npeseHTauI/Ieﬁ

1.19

8 KJIACC

Kon
NpoBepPsIeMoOro
pe3yjabTara

IpU  BBINOJIHEHUM  y4YEOHBIX MPOEKTOB U  HCCIEI0BAaHUI
pacripenienaTh O0S3aHHOCTM B TIpyIIe B COOTBETCTBUU C
MIOCTAaBJIEHHBIMU 3aJjauaMH, CJEAUTh 3a BBINOJIHEHUEM I[LJIaHa
NeWcTBUM, aJeKBaTHO OLEHUBaThb COOCTBEHHBIM BKJIAJ B
JeSITEIbHOCTD TpyMIIbI, BBICTPauBaTh KOMMYHHUKaTHBHOE

B3aHMOﬂeﬁCTBHe, YUYUTBIBASI MHCHUC OKPYKAKOIINUX

IIpoBepsiemble npeIMeTHBIE Pe3yJbTAThI 0CBOEHHS] OCHOBHOM
o0pa3oBaTe/ibHOI NPOrpaMMbI OCHOBHOT0 00111er0 00pa3oBaHusl

11

HCIIOJIb30BaTh MMOHATHA




1.2

1.3

pasiinydaTth ABJICHHA 110 OIMMCAHUIO UX XAaPAKTCPHBIX CBOMCTB M Ha

OCHOBC OIIBITOB, ACMOHCTPUPYIOIIHUX JAHHOC (pI/ISI/I‘IGCKOC SIBJICHUC

pacro3HaBaTh NPOSBICHUE HW3YYEHHBIX (U3NYECKUX SIBJICHUN B
OKpY’KalollleM MHpE, B TOM uucie GU3NYECKUe SIBICHUS B IPUPOJE,
IIPU 3TOM HEPEBOJIUTH MPAKTHUECKYIO 3a/1a4y B y4eOHYIO, BBIIEIATh

CYLIECTBEHHbIE CBOMCTBA (IPU3HAKHU) (PU3NUECKUX SBICHUI

14

OMMCHIBATh HM3y4YEHHBbIE CBOICTBa Ted U (pu3nuecKkue sBICHUS,
UCTONB3ysd (hU3MYECKHE BENUYMHBI, NPU OMHMCAHUH TPABHILHO
TpPakTOBaThb  (PU3MYECKUI  CMBICT  MCIOJNb3YyeMbIX  BEJIMYUH,
00O3HaYeHUss ¥ eIWHHUIBI (U3NYECKUX BEJIWYHH, HAXOIUTh
(GopMyIibl, CBS3bIBAIOIIME JaHHYIO (U3MYECKYI0 BEIHUYHUHY C
JIPYTUMH BeTHYUHAMH, CTPOUTH TpaUKK N3yUEHHBIX 3aBUCUMOCTEH

(1)I/I3I/I‘IGCKI/IX BCJIMYHMH

1.5

1.6

XapaKTCpU30BaTb CBOMCTBa TCII, CbI/ISI/I‘IeCKI/Ie SIBJICHUS U IIPOLECCCHI,
HCIIOJIB3YA HW3YYCHHBIC 3aKOHBI, IPU OSTOM JaBaTb CJIOBCCHYIO
(1)0pMy.]'II/Ip0BKy 3dKOHa M 3alluCbiBaTb €10 MAaTCMaTHYCCKOC

BBIPA)KCHHE

O0BSCHATH (hM3HUECKUE MPOLIECCHl U CBOWCTBA TEN, B TOM YHUCIIC U B
KOHTEKCTE CHUTYyalluil MPaKTHKO-OPUEHTUPOBAHHOTO XapakTepa:
BBISIBJISITH IPUUMHHO-CJICICTBEHHBIE CBSI3H, CTPOUTH OOBSICHEHHUE W3
1 — 2 noruyeckux maroB ¢ MOMOIIbI0 1 — 2 M3y4eHHBIX CBOMCTBA

(I)I/I3I/ILIGCKI/IX ﬂBHeHHﬁ, (I)I/ISI/ILICCKI/IX 3daKOHa HUJIM 3aKOHOMCEPHOCTU

1.7

peuaTh pacyéTHble 3a1auu B 2 — 3 NENUCTBUS, UCIIONb3YS 3aKOHBI U
(dbopmynbl, CBsA3BIBAIONIME (PU3MUECKHE BEIWYUHBI: HAa OCHOBE
aHajM3a yCJIOBHUA 3a/1a4M 3allMChIBATH KPAaTKOE YCIOBUE, BBISBIISTH
HEJIOCTaTOK JaHHBIX JUIsl PEIICHUS 3a7a4d, BBIOMpATh 3aKOHBI U
(dbopMyIbl, He0OXOIUMBIE Al €€ pelieHus, MPOBOAUTh PACUEThl U
CpPaBHUBATH TMOJYYEHHOE 3HAYCHUE (PU3MUECKOW BEIUYUHBI C

HU3BCCTHBIMU JaHHBIMH

1.8

1.9

pacnio3HaBaTb Hp06HeMBI, KOTOPBIC MOXHO PCHINTH IPU IMOMOIIA
(bHSI/I'—IeCKI/IX MCTOJOB, HCIIOJIB3ysA ONHWCAHUEC HCCICIOBAHUA,
BBLACIATH HPOBCPACMOC MPECAIIOIIOKCHNUEC, OUCHUBATL IPABUJIIbBHOCTDH

nmopAaKa IMMpoOBEACHHUA UCCIICOBAHUA, A€JIATh BHIBO/IbI

IIPOBOAWTE OIBITEI I10 Ha6J'IIO}ICHI/IIO (1)I/ISI/I'-IGCKI/IX SIBIICHUH WU

¢usznyeckux  CcBOMCTB  Tem:  (opMynupoBaThb  IpOBEpSEMBbIE




1.10

MPENINONIOKEeHNs, COOUpaTh YCTAHOBKY M3  MPEAJIOKEHHOTO

000pyI0BaHUSs, OIMCHIBATH X0 ONbITa U (POPMYITHPOBATH BHIBOBI

BBIIIOJHATL MNPAMBIC HU3MCPCHHA C HCIIOJIB30BAHHUEM aHAJIOTI'OBBIX
npubOpoB M JAaTYMKOB (U3MUECKUX BEIUYMH, CPaBHUBATH
pe3yNbTaThl W3MEpPEeHUu ¢ yd4€ToM 3aJaHHOW  aOCONOTHOU

IIOrp€IIHOCTHU

1.11

1.12

MPOBOAUTHh HCCIEAOBAaHUE 3aBHUCUMOCTH OJHOW  (hu3Hueckoi
BEJIMYUHBI OT JPYrol C HCHOJIB30BAHUEM IMPSMBIX H3MEPECHHI:
IUIAaHUPOBATh HUCCIENOBaHUE, COOMpPATh YCTAHOBKY M BBINOJHSTH
U3MEpEeHUs, CIeays TPEUIOKCHHOMY IUIaHy, (DUKCHUpOBaThH
pe3yNbTaThl MOTYYEHHOW 3aBUCUMOCTH B BHUJIE TaOIUIl U I'PaUKOB,

ACJIaTh BBIBOALI IO PE3yJIbTaTaM HCCIICAOBAHMA

MPOBOJUTh  KOCBEHHBIE  M3MEpPEHUsT (DU3UYECKUX  BEITUYHH:
IUIAHUPOBaTh ~ WM3MEpPEHHus,  coOupaTh  SKCIEPUMEHTAIBHYIO
YCTAHOBKY, CJHEAys MPEIJI0KEHHOM HMHCTPYKUHUH, U BBIYUCIATH

3HAa4YCHUC BCIINYHNHBI

1.13

coOnrofarh MpaBuUila TEXHUKM O€30MacHOCTH Mpu paboTe ¢

1abopaTopHBIM 000PYIOBAHUEM

1.14

1.15

1.16

XapaKTepu30oBaTh MPUHLUIBI AECUCTBUS M3YYEHHBIX NPUOOPOB H
TEXHUYECKUX YCTPOMCTB C ONOPOM HA MX OINHCAHMS, HCIOJb3Ys
3HaHUS O CBOMCTBAaX (DM3MYECKUX SBICHUH U HEOoOXOAUMBIE

(u3nyecKkre 3aKOHOMEPHOCTH

pacrno3HaBaTb MPOCTLIC TCXHUYCCKHEC yCTpOﬁCTBa U U3MCPUTCIIbHBIC
pUOOPHI MO CXEMaM U CXEMaTUYHBIM PUCYHKAM, COCTABIIATh CXEMBI
JJEKTPUYECKUX LENed C TMOCIENOBATENbHBIM M IapajuIeIbHbIM
COEJMHEHUEM DJIEMEHTOB, pa3juyas yCJIOBHblE OO0O3HAaYEeHHUs
3JIEMEHTOB JIEKTPUUYECKUX LIETIeH

MPUBOJUTE TpUMEpHl (HaXoAWTh HHGMOpPMALKMIO O NpUMEpax)
MPAKTUYECKOTO  HCIOJIb30BAaHUS  (PU3MUYECKUX  3HAHUM B
MOBCETHEBHOW KW3HHM i1 oOecrieueHuss O€30MacHOCTH  TIPH
oOpamieHun ¢ mnpuOopaMM U TEXHHUYECKUMH YCTPOHCTBAMH,
COXPaHEHMs 370pPOBbS M COOJIOAEHHUS HOPM 3KOJIOIMYECKOTO

MOBEJICHUS B OKpY>Karouleil cpee

1.17

OCYHICCTBIIAATL TTOUCK I/IH(l)OpMaLII/II/I (I)I/I3I/ILICCKOFO COACPIKaHUA B

cetu IHTEpHET, HA OCHOBE UMEIOIINXCS 3HAHUM U ITyTEM CPaBHEHUS




1.18

1.19

JOITIOJITHUTCIIbHBIX HWCTOYHHKOB BBIACIATDH I/IHq)OpMaI_[I/IIO, KOoTOpas

SBIISICTCS TPOTUBOPEUYUBON MIIM MOXKET OBITh HEJJOCTOBEPHOM

WCIIOJIb30BaTh TMPHU BHINOJHEHUH YYEOHBIX 3aJaHUi HAYYHO-
MOMYJISIPHYIO JINTEPATypy (PU3UUECKOrO COJIEpKaHus, CIPAaBOUYHbIC
Marepuaibl, pecypcbl cetu MHTepHeT; BiaaeTh NOpUEMaMH
KOHCIIEKTUPOBAHUSA TEKCTa, MpeoOpa3zoBaHus HH(OPMALIUU U3 OJHOMN

3HAKOBOM CUCTEMBI B IPYT'YIO

CO3/aBaTh COOCTBCHHBIE TIMCHbMCHHBIE U KpPaTKHUE YCTHBIC
coolOmieHusi, 0000mas uHPpOpPMAIUIO U3 HECKOJBKUX HCTOYHUKOB
(U3HYECKOTO COICpKAHUS, B TOM YHCJIE ITyOJIMYHO TMPEICTABIATH
pe3yIbTaThl TPOCKTHOM MITH UCCIIEIOBATEIIBCKOM IEATEIbHOCTH, TIPH
9TOM TPAaMOTHO MCIOJIb30BaTh W3YYECHHBIM ITOHATUWHBIN anmapar

Kypca (1)I/ISI/IKI/I, COIIPOBOXKAATh BBICTYIINICHUC Hpe3eHTaHHeﬁ

1.20

9 KJIACC

Kon
NpoBepsieMoro
pe3yJjabTara

11

MIPH BBIMOJHEHUN YY€OHBIX MTPOEKTOB U UCCIIEIOBAHUHN (PU3HUECKUX
IIPOLIECCOB paclpeAesaTh 00S3aHHOCTH B TPYIIE B COOTBETCTBUU C
MIOCTaBJICHHBIMU 3aJa4aMM, CJEIUTh 3a BBINOJHEHUEM IUIaHa
JNEUCTBUA W  KOPPEKTHUPOBaTh €ro, aJIeKBAaTHO OLICHUBATh
COOCTBEHHBI BKIJIaJ] B JESATENbHOCTh TPYMIbI, BBICTPAUBATH
KOMMYHUKAaTUBHOE  B3aMMOJICUCTBUE, MPOSABISAS  T'OTOBHOCTh

pazpemiats KOHGIUKTHI

IIpoBepsiemble peaMeTHBIE Pe3yJIbTAThI 0CBOEHHS OCHOBHOM
0o0pa3oBaTe/ibHOI NPOrpaMMBbI OCHOBHOTI'O 00111er0 00pa3oBaHus

HCIIOJIb30BATh U3YUCHHBIC TOHATUSA

1.2

1.3

pa3jiniaTh ABJICHHUA IO OIMMCAHUIO UX XAPAKTCPHBIX CBOICTB M Ha

OCHOBC OIIBITOB, ICMOHCTPUPYIOIIHUX JAHHOC (1)I/I3I/I'-ICCKOG SIBJICHUC

pacro3HaBaTh MPOSBIEHUE H3YYEHHBIX (PU3MUECKUX SIBICHUU B
OKpY’KaloIlleM MUpe, B TOM 4Hcie GU3NUECKUe SIBJICHUS B IPUPOJE,
IIPH 3TOM NEPEBOAUTDH NMPAKTUYECKYIO 337auy B yUE€OHYIO, BBIIETATh

CYILIECTBEHHBIE CBOMCTBA (MPU3HAKHM) (PU3NUECKUX SIBICHUI

1.4

OIMUCBIBATL H3YYCHHBIC CBOMCTBAa TE€I H (I)I/I3I/I‘-IGCKI/IC SIBJICHUA,

HCIIOJIB3YA q)HSI/ILIeCKI/Ie BCJIMYWHBI, IIPH OIHCAHUU IIPABUIBHO




TpakTOBaTh  (U3MUECKUH  CMBICT  HCIOJNB3YyEMBbIX  BEJIHYHH,
0003HAYCHUSI W COUHUIBI (PU3NYCCKUX BEIHYUH, HAXOIUThH
(GbopMyIibl, CBS3bIBAIOIIME JaHHYIO (U3MYECKYI0 BEIHUYHUHY C
JIPYTUMH BEJIHYUHAMHU, CTPOUTH TPa(UKH N3yUYEHHBIX 3aBUCUMOCTEH

(1)I/ISI/ILIGCKI/IX BCJINMYHMH

1.5

1.6

1.7

1.8

XapaKTCpU30BaTb CBOMCTBa TECII, (1)I/I3I/I‘ICCKI/IG SABJICHUA U ITPOLECCHI,
HCIIOJIB3YA H3YYCHHBIC 3aKOHBI, IIPU OSTOM JaBaTb CJIOBCCHYIO
q)OpMYJ'II/IpOBKy 3aKOHa M 3aIlucbiBaThb €ro MareéMaTH4dCCKOC

BBIpAKEHUE

OOBSICHATH (PU3NYECKHE MTPOLIECCHl M CBOICTBA TEJ, B TOM YHUCIE U B
KOHTEKCTE CUTyallUd IPaKTUKO-OPUEHTHPOBAHHOIO XapakTepa:
BBISIBJISITH IPUUMHHO-CJIEICTBEHHBIE CBSI3U, CTPOUTH OOBSICHEHUE U3
2 — 3 JIOTMYECKUX ILIAroB ¢ MOMOIIbI0 2 — 3 U3y4YEHHBIX CBOMCTBa

(bU3NIECKUX SIBICHUH, PU3NIECKUX 3aKOHA HITH 3aKOHOMEPHOCTH

pemate pacuéTHble 3a7ayd (ONMUparoImuecs Ha CUCTeMy u3 2 — 3
YpaBHEHHI1), HWCIONB3YsI 3aKOHBI W (OPMYJIBI, CBS3BIBAIOIINE
¢usnueckue BEIMYMHBL: HAa OCHOBE aHalM3a YCIOBUS 3aJadd
3aIChIBATh KPAaTKOE YCJIOBUE, BBISBIATH HEJOCTAIOIIUE WIIH
M30BITOYHBIC TAHHBIE, BRIOUPATH 3aKOHBI M (HOPMYJIbI, HEOOXOMMEbIE
IUISl pEeIIeHHUs], TPOBOJUTH PAcU€Thl U OLEHUBATh PEATUCTUYHOCTH

MOJIyYE€HHOT'0 3HAaUeHUs (PU3MUECKON BEITMUUHBI

pacCiio3HaBaTb HpO6J'IeMLI, KOTOPBIC MOKHO PCHINTH IIPU IMMOMOIIA
(1)I/ISI/I‘IGCKI/IX MCTOIAO0B, UCIIOJIB3Ys ONMMCAHUEC UCCIICA0OBAHUA, BBIACIIATD
MPOBCPACMOC TIPCAIIOJIIOKECHNUE, OLCHUBATHL IIPABUIIBHOCTH IIOpPAAKA
IMPpOBCACHHA HCCICAOBAaHWA, [OCJIIAaTb BBIBOABLI, HWHTCPIPETUPOBATH

PE3YJIbTAThL Ha6J'IIOI[eHI/II71 " ONBITOB

1.9

1.10

MPOBOANTh OMBITHI MO HAOTIOACHUIO (PU3UYECKUX SIBICHUH WU
(U3MYECKUX CBOICTB TeJl: CAMOCTOATEIBHO COOMPATh YCTAHOBKY U3
M30BITOYHOTO Habopa 00OpYyI0BaHMS, OMUCHIBATH X0 OIbITA U €ro

pe3ynbTaThl, (OPMYJIUPOBATh BHIBOJIBI

MPOBOAUTh TPU HEOOXOJAUMOCTH CEpUI0 TPSAMBIX H3MEPEHUH,
OTIpesieTisisi CpeHee 3HAUYCHHUE HU3MepseMOil BeIWYUHBI ((POKycHOE
paccTositHue coOuparome JTUH3bI), 000OCHOBBIBATH BHIOOP criocoOa

U3MepeHus (M3MEpPUTEIBHOTO NPHoOopa)




1.11

MIPOBOAUTH HUCCIIEJOBAHHE 3aBHUCUMOCTEH (M3MUECKHUX BEITUUYHMH C
WCIIOIb30BAHUEM MPSIMBIX U3MEPEHUIN: MIIAHUPOBAThH UCCIIEAOBaHUE,
CaMOCTOSITENIbHO COOMpPAaTh YCTaHOBKY, (DMKCUPOBATH PE3YJIbTATHI
MOJIYYEHHOUW 3aBUCUMOCTH (DU3MUYECKUX BEIWYMH B BHJIE TaOIUIN

rpa(l)I/IKOB, ACJIaTh BBIBOJKI 110 PE3yJIbTaTaM UCCICA0OBaHUA

1.12

1.13

MPOBOAUTh  KOCBEHHBIE  U3MEpPEHHs  (PU3MYECKHX  BEIUYUH:
IUIAHUPOBATh ~ HM3MEpPEHUs,  CcOOMpaTh  IKCIEPUMEHTAIBHYIO
YCTAaHOBKY M BBINOJHATH HW3MEPEHHUsS, CHEAys MPEIIOKEHHON
WHCTPYKIMU, BBIYUCIATH 3HAYCHHE BEJIMYMUHBI M aHAIU3UPOBATH
[OJIyYEHHbIE PE3yJIbTaTbl C YYETOM 33JaHHOM MOIPEIIHOCTH

U3MEPEHUN

coOnrofaTh MpaBuUia TEXHUKM Oe30macHOCTH Ipu pabdoTe cC

1abopaTopHBIM 000PYIOBAHUEM

1.14

1.15

1.16

1.17

pa3nuyaTh OCHOBHBIE MPU3HAKU U3YUEHHBIX (DPU3MUYECKUX MOJEINeit:
MaTepualbHas TO4YKa, AaOCOIIOTHO TBEPAOE TENO, TOYEUHBIN
UCTOYHUK CBETa, JyY, TOHKas JMH3a, IJaHeTapHas MOJeNb aroma,

HYKJIOHHag MOACJIb aTOMHOI'O Apa

XapaKTepu30oBaTh MPUHLUIBI JAECUCTBUS M3YYEHHBIX NPUOOPOB U
TEXHUYECKUX YCTPOMCTB C OIOPOM HA MX ONMCAHMS, UCIOJIB3Ys
3HaHUS O CBOMCTBAaX (PU3MYECKUX SBICHUH U HEoOXOAUMBIE

(u3nyeckre 3aKOHOMEPHOCTH

HCIIONB30BAaTh CXEMbl M CXEMAaTUYHBIE PUCYHKH H3yYEHHBIX
TEXHUYECKUX  YCTPOHCTB,  H3MEPHUTEIbHBIX  NPUOOPOB  H
TE€XHOJOTMYECKHUX MPOLECCOB MPH PEIICHUH Y4eOHO-ITPaKTUYECKUX
3aJa4, ONITUYECKHUE CXEMBI JIJIsl HOCTPOSHUSI U300paKeHUH B IIJIOCKOM
3epKaJie ¥ cOOMparoleil TuH3e

MPUBOJUTh TpUMEpHl (HaXoAWTh HHGMOpPMALKMIO O MpUMEpax)
MPAKTUYECKOTO  MCIOJIb30BAaHUS  (PU3MUYECKUMX  3HAHUM B
MOBCETHEBHOM JKM3HM Ui oOecredeHusl Oe30IacHOCTH IMpu
oOpamieHun ¢ mnpuOopaMM U TEXHHUYECKUMH YCTPOHCTBAMH,
COXpAaHEHUS 3J0pOBbS M COOJIOACHHS HOPM DKOJOTUYECKOTO

MOBEJICHUS B OKpY>Karouleil cpee

1.18

OCYILIECTBIATh MOUCK HH(pOpMAIMK (PU3HUECKOrO COAEpKaHHUS B
cetu HTEepHET, caMOCTOATENbHO (HOPMYIHPYs MOUCKOBBIN 3aIpoc,

HaxoauThb yTn OonpeacjICcHusA  OOCTOBCPHOCTU HO.IIy‘-ICHHOfI




1.19

1.20

1.21

PIH(bOpMaI_[I/II/I Ha OCHOBE HMMCIOIMXCS 3HAHUU H JOITIOJIHUTCIIbHBIX

HCTOYHHUKOB

WCIIOJIb30BaTh TMPHU BHINOJHEHUH YYEOHBIX 3aJaHUi HAYYHO-
MOMYJISIPHYIO JINTEPATypy (PU3UUECKOrO COJIEpKaHus, CIPAaBOUYHbIC
Marepuaibl, pecypcbl cetu HMHTepHeT; BiaAeTh NPUEMAMU
KOHCIIEKTUPOBAHUSA TEKCTa, MpeoOpa3zoBaHus HH(OPMALIUU U3 OJHOMN

3HAKOBOM CUCTEMBI B IPYTYIO

CO3/1aBaTh COOCTBEHHBIC NMUCHMEHHBIE M YCTHBIC COOOINEHHUS Ha
OCHOBe HWH(pOpPMAllUU M3 HECKOJBKHX HCTOYHUKOB (UIUYECKOTO
COJIepKaHusl, MyOJIMIHO TPEICTABIATh PE3YNIbTaThl IPOCKTHON HITN
HCCIEAOBATENIbCKOM  NI€ATEIbHOCTH, IPU  3TOM  TI'PaMOTHO
WCMOJIb30BAaTh HM3YYCHHBIM TNOHATUWHBIN anmapar H3y4aeMoro
pasnena (U3MKU U COMPOBOXKIATh BBICTYIUICHHE TMPE3EHTAIUeil ¢

y4€TOM 0COOCHHOCTEW ayJUTOPUN CBEPCTHUKOB

MIPH BBITIOJTHEHUHU y4eOHBIX IPOEKTOB U UCCIICAOBAHUHN (PU3UIECKUX
IIPOLIECCOB pacIpesiesiaTh 0053aHHOCTH B IPYIIE B COOTBETCTBUHU C
IIOCTaBJICHHBIMM 33Ja4aMM, CIEIWTHh 3a BBIIIOJIHEHUEM IUIAHA
JNEUCTBUM M  KOPPEKTUPOBATH €ro, aJeKBAaTHO OLIEHUBATh
COOCTBEHHBI BKJIaJ] B JEATEIBHOCTb TPYIIBbl, BBICTPAUBATh
KOMMYHHMKaTUBHOE  B3aUMOJCHCTBHE, NPOSABIAS  T'OTOBHOCTH

paspeniaTh KOH()IUKTHI




ITPOBEPAEMBIE 2JIEMEHTbBI COAEPKAHUSA

7 KIIACC

Koxa
pasaena

Kon
3J1eMeHTa

HpOBepﬂeMble IJIEMEHTHBI COACPKAHUSA

®U3UKA U EE POJIb B IIO3HAHUU OKPYXXAIOIIEI'O MHUPA

11

1.2

1.3

®usnka — Hayka O Mnpupone. SBineHus NOpPUPOIBI.
Ousnyeckue SABICHMS: MEXAHUYECKUE, TEILIOBBIE,

QJICKTPHUYICCKUC, MArHUTHBIC, CBCTOBBIC, 3BYKOBLIC

Ousnueckue BenuuuHBL M3mepenuwe (uznueckux
BeninunH.  Pusnueckue npubopsl. IlorpemHocts

u3MepeHnil. MexayHapoIHasi CUCTEMA €IMHULL

EcrecTBeHHOHAYYHBII METOJ| MO3HAHUSA: HAOIIOICHUE,
IIOCTAHOBKA Hay4YHOT'O BOIIPOCA, BBIIBM)KEHUE THIIOTES,
JKCIIEPUMEHT 110 IIPOBEPKE TUIIOTE3, OOBICHEHUE

Ha6n}onaeMoro SABJICHUA

14

Onucanne PU3NYECKUX SBJICHUN C TTIOMOIIBIO MOJIEICH

1.5

[IpakTuueckue padbOTHI:
W3mepenune pacCTOSHUN.
N3mepenue 00bEMa KUAKOCTH U TBEPIOTO TENA.
Omnpenenenne pa3smMepoB MaJIbIX TEIN.
N3smepenue TEMIIepaTypbl pu ITOMOIIIH

KHUAKOCTHOI'O TCPMOMETpPA U JaTUUKA TEMIICPATYPhI

ITEPBOHAYAJIbHBIE CBEJIEHM A O CTPOEHNUN BELIECTBA

2.1

CrpoeHne BemecTBa: aTroMbl M MOJIEKYJBI, HX
pa3zMepbl. ONBITHI, JOKA3bIBAIOIINE TUCKPETHOE CTPOEHHUE

BCIICCTBA

2.2

JIBrxenue wyactul BemecTtBa. CBA3b CKOPOCTH
JBW)KEHUS 4YacTUIl C TeMmieparypoil. bpoyHoBckoe

nBkeHue, I dysus

2.3

2.4

BzauMmogeiicTBue yacTuIl BEIIECTBA: MPUTSKCHUC U
OTTAJIKUBAHHUC

AFpeFaTHLIC COCTOsIHUA BCHICCTBA: CTPOCHUEC I'a30B,

KuAkocTed U TBEPABIX  (KPUCTAJUIMYECKUX)  Tedl.




B3anmoCBsA3b MeEXIy CBOMCTBAMHM BEIIECTB B pPa3HbIX

arperaTHbIX COCTOAHUAX HU HX ATOMHO-MOJICKYJIAPHBIM

CTPOCHUEM
2.5 Oco0EHHOCTH arperaTHBIX COCTOSTHUN BOJIBI
[IpakTryeckue pabOTHI:
Ouenka aMameTpa aromMa METOJIOM PsiioB  (C
HCIIOIb30BaHUEM (oTorpaduii).
2.6 OmnbITHl IO HAOJIOJCHUIO TEIUIOBOTO PACHIMPEHHS

ra3os.
OnbITBl 1O OOHAPYXKEHUIO  JIEHCTBHA  CHUI

MOJIEKYJIIPHOI'O ITPUTAXKCHUA

JIBIDKEHUE U B3AUMOJIEVICTBUE TEJI

31 Mexannueckoe JBUKCHHUE. PaBHOMEpHOE U
' HEPAaBHOMEPHOE JIBUKECHHE
3.9 Ckopoctb. Cpenssisi CKOPOCTb IIPU HEPABHOMEPHOM
' JIBHKEHHUU. Pacuér nmyTu U BpeMEeHM JIBUKECHUS
SIBnenue nHepuuu. 3aKoH MHEepUUHU. B3aumopeiictBue
3.3 TEJ KaK PUYMHA U3MEHEHUSI CKOPOCTH JIBUYKEHUS TEIL.
Macca kak Mepa MUHEPTHOCTH Teja
34 [InotHocts  BemiectBa. CBSI3b  IJIOTHOCTH €
' KOJIMYECTBOM MOJIEKYJI B eluHUIle 00bEMa BellecTBa
3.5 Cuna xak XapakTepUCTHKa B3aUMOJIEHCTBUS TEI
38 Cuna ynpyroctu u 3akoH ['yka. M3mepeHue cuisl c
' IIOMOIIBIO JUHAMOMETPA
37 SIBneHue TArOTeHNA U cuna TshkecTu. Cuila TSHKeCTH
' Ha Jpyrux miaHerax. Bec Tema. HeBecomocTs
38 Cuna tpenus. TpeHue CKOIbXKEHUS U TPEHHE TOKOSI.
' Tpenue B IpUpOAE U TEXHUKE
3.9 CrnosxeHue cui, HalpaBJIEHHBIX MO OJHOW IPSIMOM.
' PaBHOelicTBYIOIIASA CHIT
[IpakTuueckue padbOTHI:
3.10 OmnpeneneHne CKOPOCTH PaBHOMEPHOIO JBHUKECHHS

(mapuika B KHJIKOCTH, MOJEIH 3JIEKTPUUYECKOTO

aBTOoMOOWIIE W Tak pganee). OmpeneneHue cpemHeit




CKOPOCTH CKOJIbXKEHHs Opycka WIM IIapukKa IO
HaKJIOHHOM IulockocTH. OmpeneneHue IUIOTHOCTU
TBEépaoro  texna.  OmbIThl,  AEMOHCTPUPYIOLIUE
3aBHCUMOCTH PACTsDKEHUS (eopManyn) Ipy>KUHbI OT
HNPUIOKEHHON cuibl. ONBITHL, JAEMOHCTPUPYIOLIME
3aBUCHUMOCTB CHJIbI TPEHMSI CKOJIbXKEHUSI OT BEca TeJla U

XapakTepa COIMpHUKACAOIINXCA HOBCpXHOCTeﬁ

dusndeckue IBICHNS B IpUupoac: NpUMEPLI ABUKCHUSA C

3.11 Pa3IMYHBIMU CKOPOCTSIMU B )KMUBOM U HEKUBOM IIPUPOJE,
NIeMCTBUE CUIIBI TPEHUS B IPUPOAE U TEXHUKE
3.12 TexHu4ecKne yCTporCcTBa: TUHAMOMETD, MO IIHITHUKA

JIABJIEHUE TBEPIBIX TEJI, JKUJIKOCTEN 1 TA30B

I[aBJ'ICHI/Ie TBép,I[OFO tena. CrocoObl YMCHBIICHUA U

4 YBEJIMYCHHUS TaBJICHUS
45 JlaBiienue ra3a. 3aBHCUMOCTH JIaBJICHHS Trasza OT
' 0o0BEMa, TeMIeparypbl
r [lepenaua naBneHust TBEPABIMU TEIAMH, KUIKOCTSIMU U
' razamu. 3axoH Ilackais. ITHeBMaTHUEeCKHE MAIIMHEI
3aBUCHUMOCTh JaBIICHUSI KHUJAKOCTH OT TJIYyOHHBI.
4.4 IM'uapocraTuyeckuii napajokc. CooOmraromniuecs
cocysl. ['mapaBnnueckre MeEXaHU3MbI
Atmocdepa 3emnu u  armochepHoe JaBICHUE.
[IpyuuyuHbl  CylecTBOBaHHUS  BO3AYIIHOM  000JIOYKH
4.5 3eMiu. OneiT Toppuyennu. 3aBUCUMOCTh
aTMOC(EpHOro JaBJICHUS OT BBICOTHI HAJ YpPOBHEM
MOpst
48 N3mepenue atmocdepnoro naenenusi. [Ipubopsl amns
' M3MepeHust aTMOC(hepHOro JaBICHUS
JlelicTBue JXMAKOCTH M ra3a Ha MOrpyKEHHOE B HUX
4.7 Teno. BelTankuBaromas (apxuMenoBa) cuiia. 3aKOH
Apxumena
4.8 [InaBanue ten. BoznyxomnnaBanue
4.9 [IpakTuyeckue pabOTHI:




4.10

411

UccnegoBanne 3aBUCHMOCTH Beca Teja B BOJIE OT
o0béMa TOrpYyKEHHOH B IKUAKOCTh 4YacTH Tena.
OnpeneneHre BBITAIKUBAIOLIEH CHUJIIbI, JEHCTBYIOLICH
Ha Telo, TMOrpyxEHHOE B KUAKOCTh. [IpoBepka
HE3aBUCUMOCTH BBITAJIKUBAIOIIEH CUJIbI, NEHCTBYIOIICH
Ha TEIIO B JKUJIKOCTH, OT MacChl Tella. OIBITHI,
JIEMOHCTPUPYIOIIHE 3aBUCUMOCTh  BBITAJIKUBAIOLICH
CHJIBL, ICHCTBYIOIIEH Ha TENO B JKUIKOCTH, OT 00bEMa
MOrpYy>KEHHOM B JKMIAKOCTh YaCTH TeJa U OT INIOTHOCTH
xuakoctu.  KoHcTpyupoBanue — apeomeTrpa WM
KOHCTPYUpPOBAHUE JIOJAKA U  OmlpenenaeHue e

Irpy30I10AbEMHOCTH

dusnyeckue SABJICHUA B nmpupoae: BIIMSAHHC
aTMOC(bepHOl"O JaBJICHUA  Ha JKHUBOM OpraHusMm,

MJIaBaHUE PBIO

TexHuueckue ycTpolcTBa: COOOINAIOLIMECS COCYIBL,
YCTPOHCTBO BOJONPOBOJA, THUIPABIMYECKUI Ipecc,
MaHOMETp, 0apoMeTp, BHICOTOMEp, MOPIIHEBOM Hacoc,

apeomeTp

PABOTA, MOIIHOCTD, OHEPT' U

5.1 Mexanunueckas pabota
5.2 Mexanndeckass MOIIHOCTh
£ 3 [IpocTeie MexXaHM3MBI: pbIYar, OJOK, HaKJIOHHAS
' 10cKocTh. [IpaBuiio paBHOBeCHs pplyara
5.4 [IpumeHeHMe npaBuiIa paBHOBECHS pblyara K OJIOKy
«3o010T0€  TpaBwiIo»  MexaHukd. KoadunumeHnrt
5.5 MOJIE3HOTO  JAeWcTBUA  MexaHu3MmoB.  [IpocTbie
MEXaHU3MBbI B OBITY U TEXHUKE
5.6 [ToreHmanpHast SHEPTUM TeNA, MOJIHITOTO Hall 3eMIIEN
5.7 Kunernueckas sHeprus
- [TomHast MexaHWveckasi YJHEPTUs. 3aKOH M3MEHEHUS H
' COXpaHEHMsI MEXaHUYECKOI SHeprun
5.9 [IpakTuyeckue pabOTHI:




Omnpenenenue  pa®OTBl  CHJIBI  TPEHHS  IIPH
PaBHOMEpPHOM  JIBIDKCHMM Tella 110 TOPU30OHTAIBHON
nosepxHocTu.  MccnenoBaHue — yCIOBHM — paBHOBECHS
ppraara. Msmepenne KIIJ[ HaKIOHHOW  INUIOCKOCTH.

HSy‘ICHI/Ie 3aKOHa COXpaHCHUA MEXaHUYeCKOH OHCPIrun

duszndyeckue SIBJICHHUSA B npupoac: pbiHaru B TECIEC

5.10
YyeJoBeKa
TexHuueckue yCTpPOMCTBA: pblyar, MOABUKHBIA U
511 HETIOJBVYKHBIN OJIOKH, HAKJIOHHAS IIOCKOCTh, TIPOCTHIC
MEXaHU3MBI B OBITY
8 KJIACC
Kox Kon
IIpoBepsiemble 3J1€eMEHTHI COAEPKAHUS
pasnena 3JIeMEHTa
TEIIJIOBBIE ABJIEHUA
OCHOBHBIE TIOJIOKEHUSI MOJICKYJISIPHO-KMHETHYECKOM
6.1 TEOpUHU CTpPOEHUs BelecTBa. Macca W pasMepsl
' MosieKysl.  OmbITBI, TMOATBEPKIAIOIIME OCHOBHBIE
MOJIOKEHUS MOJIEKYJIIPHOKMHETHYECKON TEOpUH
Mopenu  TBEPHOro, JKUJIKOTO U  Tra3000pa3HOro
6.2 coctosiHUM BemiecTBa. Kpucrannndeckue u amopdHbie
Tena
OOBsicHEHHME CBOMCTB ra30B, JKUAKOCTEH U TBEPIBIX TeI
0 6.3 Ha OCHOBE TMOJOXEHUN MOJIEKYJIIPHOKMHETHYECKOU
TEOPUH
6.4 CmauvBaHME U KallWJUISIPHbBIE SIBICHUS
6.5 TemnoBoe pacumpeHue U CKaTHe
66 Temneparypa. CBs3b TemmepaTypbl €O CKOPOCTBIO
' TETJIOBOTO JABUKEHUS YaCTHI]
BuyTtpennsis SHEPTHUSL. CriocoOsr MU3MEHEHUS
6.7 BHYTPEHHEH HSHEPTHH: TEIulonepeaadya W COBEPIICHHE
paboThI




Bunger TEeIIonepeIaun: TETJIONPOBOHOCTb,

°8 KOHBEKLIUS, U3IIy4YEHUE
KommuectBo  TemnoTel.  YaenbHas  TEIIOEMKOCTH
6.9
BEILIECTBA
TenmooOMeH W TEIUIOBOE paBHOBECHE. YpaBHEHHE
6.10
TEIUIOBOTO OanaHca
6.11 [InaBneHue ©  OTBepAEBaHUE  KPUCTAUIMUECKHUX
. BEILECTB. Y ebHAas TEIUIOTA IJIaBICHUS
[TapooOpa3oBanne u  KoHjaeHcamus. cnapenwue.
6.10 Kunenne. VYnenpHas Ttemnora mnapooOpa3oBaHUS.
. 3aBUCHUMOCTh TEMIIEPATYPhl KUTIEHUSI OT aTMOC(EPHOTO
JIaBJICHUS
6.13 BnaxxnocTs Bo3myxa
6.14 DHeprus TOIMBA. Y IeJbHAs TEIJIOTa CTOPAHUS
[Tpunnuner  pabotel  TemioBbix jaurareneid  KIIJI
6.15 TEIJIOBOTO JIBUraress. TeryoBble ABUraTeNd U 3alluTa
OKpPY’KaIoIllEeH cpebl
3aKOH COXpaHEHHUs M TPEBPALICHUS DSHEPruU B
6.16
TETJTIOBBIX MPOIleccax
[TpakTudeckue paboThI:
OnpiThl 1O OOHApY)XEHHUIO  JEHCTBUS  CHJI
MOJIEKYJIIPHOTO TIPUTSIKEHUSI.
OnbITHl IO BRIPAIIMBAHUIO KPUCTAIIOB OBApPEHHON
COJIA WJIU caxapa.
OnpIThl 110 HAOJIOJIEHUIO TEIJIOBOIO PACHIMPEHUs
6.17 ra3oB, )KUJAKOCTEW U TBEPABIX TEIL.

Omnpenenenre 1aBiaeHus BO3ayxa B OajuioHe MINpHUIA.

OnbIThI, IEMOHCTPUPYIOLINE 3aBUCUMOCTD JaBJICHMUS
BO3/yXa OT ero 00b&Ma 1 HarpeBaHus MK OXJIAXKICHHSL.

[TpoBepka runoTe3sl IMHEHHON 3aBUCUMOCTH JIJTUHBI
CTONOMKA >KUJIKOCTH B TEPMOMETPUYECKOW TpyOKe OT

TEMIIEPATYPHI.




6.18

HaGnronenue n3MeHeHsl BHYTPEHHEH SHepruu tesa

B pE3YyJIbTaTe TCILIONICpEaAAYN U pa6OTBI BHCIIHUX CHUJI.

HCCJ’ICI[OBaHI/Ie SABJICHUS TemooOMeHa I1IpH

CMEIIMBAaHUU XOJOAHON U TOPSYEH BOJIBI.

OHpCIIGHGHI/IC KOJIMYCCTBA TCIUIOTHI, ITOJYYCHHOTO

BO,Z[OI>'I Ipu TEII000MEHE C Harp€TbiIM MCETATNIMYCCKUM

ATUHIPOM.

Omnpenenenne yaenbHON TEMIOEMKOCTH BELIECTBA.
HccnenoBanue mpouecca UCIapeHus.
OnpeneneHne OTHOCUTENBHON BIaXXHOCTH BO3yXa.

OHpeI[CJ'ICHI/Ie y,HeHBHOﬁ TCIIJIOTHI IIJIaBJICHUA JIbJA.

dusnueckue SBICHHUS B MPUPOJEC: TOBEPXHOCTHOE
HATSDKEHHE W KalWUIAPHBIC SIBICHHS B TPUPOJE,
KPHUCTaJLIBI B IPUPOJIe, n3nyueHue ColHIla, 3aMep3aHue
BOJOEMOB, MOpCKHE OpH3bl; 00pa3oBaHHE pPOCHI,

TyMaHa, UHesl, CHera.

6.19

TexHu4yeckue yCTpOMCTBA: KalWUIAPBI, IPUMEPHI
HCIIOJIB30BAaHUsl KPUCTAILIOB, )KUIKOCTHBINA TEPMOMETP,
JaTYUK TEMIIEPATYpbl, TEPMOC, CUCTEMA OTOILICHHUS
JIOMOB, TUTPOMETPHI, IICUXPOMETp, MapoBas TypOuHa,

JABUTATCJIb BHYTPCHHETO CrOpaHus.

OJIEKTPUYECKUE 1 MAT'HUTHBIE ABJIEHUA

7.1 DnekTpusanus Ten. [[Ba posa dMeKTpUIECKUX 3apsiioB
B3aumoneiictBue 3apspkeHHBIX Ten. 3akoH Kysona

7.2 (3aBHCUMOCTB CHJIBI B3aMMOJIEHUCTBHS 3apsDKEHHBIX Tel
OT BEJIMYMHBI 3apSAT0B U PACCTOSHUS MEXKTY TEJIaMH )
DneKkTpruuecKkoe noJe. Hanpsok€HHoCTb

7.3 anekTpuyeckoro mois. IlpuHnun — cymepno3unuu
AIIEKTPUYECKUX TOJIEN (Ha KAUECTBEHHOM YPOBHE)
Hocurenu snexkrpuueckux 3apsAnoB. DIE€MEHTapHBIA

7.4 anexkTpudeckuil 3apsia. Crpoenne atoma. IIpoBonHukM
U IUDJIEKTPUKHU

7.5 3aKOH COXpaHEHMsI DJIEKTPUUECKOTO 3apsiia




ONEeKTpUYeCKU  TOK. YCIOBUS  CYyLIECTBOBaHUS

7.6

ANEKTPUYECKOr0 TOKA. MICTOUHHMKHN MOCTOSHHOTO TOKA

HerictBus 3JIEKTPUYECKOTO TOKa (TeruioBoe,
1.7 XUMHUYECKOE, MAarHUuTHOE). OJIEKTPUUYECKHH TOK B

KUIKOCTAX U razax

Onektpuueckass uenb. Cuwia ToOKa. DJIEKTPUUECKOE
7.8

HaIpsKEHUe

9 CornpotuBieHune MIPOBOJIHUKA. VY nenbHoe

7.

CONPOTHUBIICHUE BEILIECTBA
7.10 3akon OMa 11 yyacTKa Lenu

[locnenoBarenpHOE W MNapajUIeIbHOE COEIUHEHUE
7.11

IIPOBOJHUKOB

PaGoTta ¥ MOIIHOCTH 3NEKTPUYECKOTO TOKA. 3aKOH
7.12

Jxoyna — Jlenua

DJeKTpUUYecKre Ienu U MOTPeOUTENH IIEKTPUUYECKOM
7.13

sHepruu B ObITy. KopoTkoe 3ambIkaHue

[TocTostHHBIE MarHuThl. B3anmonelicTBre MOCTOSHHBIX
7.14

MarHuTOB

MaruutHoe mnosne. MarHuTHoe moje 3eMiIM U €ro
7.15

3HaUYEHHUE IS )KM3HU Ha 3emiie

OneiT Opcrena. MarHuTHOE TMOJ€ 3JIEKTPUUECKOTO
7.16

ToKa. [I[puMeHeHne 311eKTPOMAarHuTOB B TEXHUKE

JlelicTBME€ MAarHUTHOTO MOJS HA MPOBOJHHUK C TOKOM.

DEeKTpoABUTaTEb IOCTOSSHHOTO TOKA. Mcnonb3oBanue
7.17

AJNIEKTPOJIBUraTeeil B TEXHUYECKUX YCTPOMCTBaX U Ha

TpaHcIopTe

Onbitet  ®apages.  SIBieHHe  3IEKTPOMArHUTHOM
7.18

nHaykuu. [Ipasuno Jlenna

DIIeKTPOreHepaTop. CriocoOsr MOJTy4YEHUSs
7.19 NIEKTPUYECKOW  DHEPrHMM.  ODJEKTPOCTaHIMM  Ha

BO300HOBJISIEMBIX HCTOYHHUKAX YHEPTHU
7.20 [TpakTyeckue paboOTHI:




OmnbITH IO HAOIOACHUIO SJIEKTPU3AIUH TEJT HHIYKIIUEH
U IIPYA CONIPUKOCHOBEHHUH.

HccnenoBanue IEHUCTBUS JIEKTPUYECKOrO MOJS Ha
IIPOBOJAHMKH U TUDJIEKTPUKU.

COopka u mpoBepka pabOTBl JIIEKTPUUECCKOU IICTIH
IIOCTOSIHHOT'O TOKA.

H3MepeHue U peryJInpoBaHHue CUIIbI TOKA.

W3mepenue u peryinpoBaHue HaIlPsHKEHUS.
HccnenoBanue 3aBUCHMOCTM CWIBL TOKA, HIYIIErO
4yepe3 pPE3UCTOpP, OT CONPOTUBIEHHUS PE3UCTOpa U
HaIpPsDKEHUS Ha PE3UCTOPE.

OnbIThI, JEMOHCTPUPYIOILINE 3aBUCUMOCTh
AIIEKTPUYECKOTO CONPOTUBJICHUS NPOBOJHUKA OT €ro
JUIMHBI, ILIOIIAAH MTOIIEPEYHOr0 CEYEHUs U MaTepuaa.
IIpoBepka mpaBwila CJIOXEHUS HANpsOKEHUH IIpU
IIOCJIEIOBATEIIbHOM COCAUHEHUN [JIBYX PE3HUCTOPOB.
IIpoBepka npaBuiia sl CHIIBI TOKA IPH HapAJIIEIIbHOM
coeMHeHuu pe3ucropoB. OmpeneneHue  padbOThI
NIEKTPUYECKOTO0 TOKA, HAYHIETO YEpe3 PE3UCTOP.
OmnpeneneHre MOIIHOCTH — AJIEKTPUYECKOTO  TOKa,
BBIJIEIISIEMON Ha pe3ucrope. HccnenoBanue
3aBHCHUMOCTH CHJIBI TOKA, UAYIIETO YEPE3 JAMIIOUKY, OT
HanpspkeHus Ha Hell. Onpenenenne KIIJ[ Harpesarens.
Hccnenosanue MarHuTHOIO B3aUMOJECHCTBHUS
MOCTOSIHHBIX MAarHUTOB. V3yuyeHue MarHUTHOTO MO
MOCTOSIHHBIX MAarHUTOB NpU HUX OOBEIUHEHUH U
paznenenun. MccnenoBanue neicTBUS 2IEKTPUUECKOTO
TOKa Ha MarHuTHYIO CTpEJIKY. OnbITsl,
JIEMOHCTPHUPYIOLIUE 3aBUCHUMOCTh CHJIBI
B3aMMOJICHCTBUS KaTYIIKH C TOKOM U MarHuTa OT CHJIbI
TOKa ¥ HamnpaBlI€HUs TOKAa B Karymke. l3yueHue
JIECTBUS MarHUTHOTO IOJISl HA IPOBOAHHMK C TOKOM.

Konctpyuposanue u M3y4YCHHE paboThl




AIEKTPOJABUTATEIS. N3zmepenne KITZQ
AIIEKTPOABUTaTENbHON  ycTaHOBKU.  ONBITBI 1O
UCCIIETOBAaHUIO SBJICHUS JNEKTPOMarHUTHOU
WHIYKIWWA: HWCCIEAOBAaHUE W3MEHEHUM 3HAYCHUS U

HaIlpaBJICHHUA UHAYKIIUOHHOTO TOKa

dusnyeckue SBICHUS B MPUPOAC: DIICKTPUUCCKUE
SBIIGHUST B arMocdepe, DIIEKTPUYECTBO  IKUBBIX
7.21 OpraHM3MOB, MAarHUTHOE T10JIe 3eMIIH, Ipeiid MOIIF0COB,
POJIb MArHUTHOTO TTOJIS JUIS )KU3HU Ha 3eMIle, IOJISIPHOE

CHUAHUC

Texauueckue YCTPOﬁCTBaZ QJICKTPOCKOII, aMIICpMCETDP,
BOJIBTMETpP, PCOCTAT, CUETUHUK BHCKTqueCKOﬁ OHCPIuu,

AIIEKTPOOCBETUTENFHBIE TMPUOOPHI, HAarpeBaTeIbHbIC

r.22 AIIEKTPOIPUOOPHI (mpumepsl), JIEKTPUYECKUE
IPEJOXPAHUTEIH, JIEKTPOMArHUT, 3JEKTPOJIBUTATEIIb
MOCTOSIHHOT'O TOKa, TeHEPaTOp MOCTOSHHOTO TOKA
9 KUIACC
Kon
Kon anemenra [IpoBepsiembie 27IEMEHTBI COAEPIKAHMS
pasznena
MEXAHWYECKMUE ABJIEHUA
81 MexaHnueckoe JABWXKEHHE. MarepuanbHas TodKa.
. Cucrema orcuéra
8.2 OTHOCHUTEIBHOCTD MEXAHUYECKOTO IBUKEHUS
8.3 PaBHOMEpPHOE NPSAMOIIMHENHOE IBUKEHUE
8 HepaBHOMepHOE  NpPSIMOIMHENHOE  JBU)KCHHUE.
8.4 Cpeansis ¥ MIHOBEHHass  CKOPOCTb  Tela  IpH
HEPaBHOMEPHOM JIBUKEHUU
8.5 Yckopenune.  PaBHOYCKOpEHHOE — NPSMOJIMHENHOE
' JBIKEHUE
8.6 CobOoanoe nanenne. OnbITel [ anumes




PaBHOMepHOE ABMKEHME 11O OKpY)KHOCTH. [lepron n
8.7 gactoTa oOpamieHus. JIuHelHas W yriaoBas CKOpPOCTH.

LleHTpOCTpEMUTENBHOE YCKOPEHHE

8.8 ITepserit 3akon HeroToHa
8.9 Bropoii 3akon HeroToHa
8.10 Tperwnii 3akon HeroToHa
8.11 [TpuHIUIT CyNIePIIO3UITUHN CHUT
8.12 Cuna ynpyroctu. 3akoH ['yka
813 Cuna TpeHUs: cuja TPEHUS CKOJBKEHUS, CUiIa
' TPEHHUsI IOKOS, IPYrHe BUABI TPEHUS
814 Cuna TSXKECTM M 3aKOH BCEMHUPHOTO TSATOTEHUS.
' YckopeHnue cBOOOIHOTO TaIeHUs
815 JBuxenne mnnaHer Bokpyr Comnuma.  Ilepsas
' KOCMHUYecKasi CkopocTb. HeBecoMoCTh U meperpys3ku
PaBHOBecue MmaTepuanbHOW TOYKH. AOCOIIOTHO
8.16 )
TBEPIOE TEIIO
8.17 PaBHOBecue TBEPIOTO Tela C 3aKPEIJIEHHOW OCBhIO
' BpaieHusi. MoMeHT cuibl. LleHTp TskecTn
8.18 Nmnynsce tena. M3menenne nmnysbca. MMnyibce cumsl
8.19 3aKOH COXpaHCHHSI HMITYJIbCA
8.20 PeakTuBHOE ABMXKEHNE
8.21 Mexanuyeckas paboTa U MOITHOCTh
8.9 PaGora cun Tspkectu, ympyroctd, TpeHus. CBs3b
' SHEPTUH U paboThI
893 [ToreHnmanpHas DdHEPrus Tela, MOJHATOTO HaJ
' MOBEPXHOCTHIO 3eMIIU
8.24 [ToTeHumanbHast SHEPrUs CKATOU MPYKUHBI
Kunernyeckas sHeprusi. Teopema 0 KUHETHUECKOM
8.25
SHEPTUU
8.26 3aKOH COXpaHEeHUsI MEXaHHUECKOW YHEPTUU
[TpakTueckue paboThI:
8.27 Omnpenenenue cpeHe CKOPOCTU CKOIBKEHHsI OpycKa

WM JBWMXKCHHA IOapuKa I10 HAKJIOHHOHN IIJIOCKOCTH.




8.28

8.29

OmnpeneneHne YCKOPEHHsI Tejla IPH PABHOYCKOPEHHOM
IBIDKEHHUH 110 HAKIIOHHOU IIOCKOCTH.

HccnenoBanre 3aBUCMMOCTH TYTH OT BPEMEHU IIPH
PaBHOYCKOPEHHOM  JBW)KCHHH  0O€3  HadallbHOU
CKOpOCTH.

[IpoBepka TUMOTE3BI: €CIU MPU PABHOYCKOPEHHOM
JBI)KCHUU 0€3 Ha4aJbHOH CKOPOCTH ITYTH OTHOCSITCS
KaK psA HEYETHBIX YHCEN, TO COOTBETCTBYIOIIUE
MPOMEKYTKH BPEMEHU OJIMHAKOBBI.

HccnenoBanme 3aBUCHMOCTH CHITBI TPEeHUS
CKOJIbKCHUS OT CHJII HOPMAaJbHOTO JaBIICHHS.
Omnpenenenne kod(duIMeHTa TPEHHSI CKOJIBKEHUS.
OmnpeneneHue >KECTKOCTU MpyxuHbL. OnpenencHue
paboTBI CHJIBI TPEHHS TIPU PABHOMEPHOM JIBIKCHUU
TeJa 10 TOPU30HTAILHOU TTOBepXHOCTH. OmpeesieHue
paboOTBI CHIIBI yNPYrOCTH TpPH TOABEME Tpy3a C
UCIIOJIb30BAHUEM  HETOABIIKHOTO M TIOJBMXKHOTO

0JIOKOB

Pu3nYeCKUe SBJICHUS B IPUPOLE: ITPUIIUBBI U OTIUBBI,
JnBxeHue 1uiaHeT CONHEYHOM CHCTEMbl, PEaKTUBHOE
JIBUKEHUE )KUBBIX OPTaHU3MOB

TexHuueckne yCTpOMCTBA: CHOUIOMETP, JaTYUKHU

MMOJIOKCHHS, PACCTOAHHUA U YCKOPCHUSA, PAKCTHL

MEXAHUWYECKHUE KOJIEFAHMA 1 BOJIHBI

9.1

9.2

9.3

KonebarenpHoe JIBIDKCHHE. OcHOBHBIE
XapaKTepUCTHKU  KONeOaHW: TMepHoJ, 4acToTa,
aMIUTUTY/1a

MaremMatnueckuii ¥ NPYKHHHBIA  MAasTHUKH.
[IpeBpamienne  SHepruM  MOpU  KosieOaTEIbHOM
JIBYDKEHUN

3aryxatomue kojebanus. BeiHyIeHHBIE KOJIeOaHNUS.

Peszonanc

94

Mexannyeckue BoJHbBL. (CBoOMCTBA MEXaHMYECKUX
BoJiH. [IpomonbHble W TONEepeyHble BOJHBL. J[nuHa

BOJIHBI u CKOpPOCTHb eé pacipoCTpaHCHHUA.
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9.5
9.6

9.7

9.8

MexaHn4eckne BOJHbBI B TBEPJIOM TeEJE, CECMUYECKUE
BOJIHBI

3ByK. 'poMKOCTh U BbIcOTa 3ByKa. OTpakeHue 3ByKa
Wudpa3Byk u yabTpa3Byk

[TpakTuyeckue paboOTHI:

OmpeneneHue 4YacTOThl W TEpHoja KoJieOaHWM
MaTEeMaTHYCCKOr0 MasTHHKA.

OmpeneneHue 4YacTOThl W NEepHoJa  KoJieOaHUM
MPY>KUHHOTO MasITHUKA

HccnenoBanue 3aBUCMMOCTH Tepuoa KoJieOaHMMA
MOABEIICHHOTO K HUTU Tpy3a OT JUIMHBI HHTH.
HccnenoBanue 3aBUCUMOCTH Iepuoa KoJeOaHMMA
MPY>KUHHOTO MasiTHUKa OT Macchl rpy3a. [IpoBepka
HE3aBUCHUMOCTH rnepuojia KoJIEOaHUH rpysa,
MOABEIICHHOTO K HUTH, OT MacChl rpy3a U *KECTKOCTH
npyxuHbl. M3MmepeHue yCKOpeHHs CBOOOJIHOTO
MmaJcHUs

duznyeckue SBICHUS B MIPUPOE: BOCIIPUATUE 3BYKOB
JKUBOTHBIMH, 3€MJICTPSICEHHUE, CEHCMUYECKHE BOJIHBI,

HyHaMHu, 5X0

9.9

TexHuueckue YCTpOﬁCTBaI 9XO0JIOT, HCIIOJBb30BaHHC

YIBTPa3ByKa B OBITY U TEXHHUKE

OJIEKTPOMAT'HUTHOE ITOJIE U SJIEKTPOMATI'HUTHBIE BOJIHBI

DNEeKTPOMarHUTHOE MoJie. DJIEKTPOMAarHUTHbIE BOJIHBI.

101 CBoiicTBa 371EKTPOMArHUTHBIX BOJH
10.2 [Ikana 371€eKTPOMAarHUTHBIX BOJIH
103 DnekTpoMarHuTHas npupojaa cBera. CKOpOCTh CBETA.
' BoaHoBBIE CBOMICTBaA CBETa
[TpakTyeckue paboOTHI:
10.4 N3yueHne CBOMCTB JJIEKTPOMATHUTHBIX BOJH C
MIOMOIIIBI0 MOOMIJIBHOTO Tesle(oHa
dusnueckue SBIEHUS B MNpUpOJE: OHOJIOTMYECKOe
10.5 JIeiCTBHE  BUOUMOTO,  YJIbTpaUOIETOBOTO U

PEHTI'CHOBCKOT'O I/I3J'Iy‘{eHI/II71
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TexHuueckue YCTPOMCTBA: HCTOJIb30BAHUE

10 3JIEKTPOMArHUTHBIX BOJIH JUIsI COTOBOM CBSI3U
CBETOBBIE SABJIEHU A
111 JIyueBast monens cBera. MicTouHMKM cBETa
11.2 [IpsamosnHENHOE pacCIPOCTPAHEHUE CBETA
113 Otpaxxenue cBera. Ilnockoe 3epkano. 3akoH
' OTpa’KeHUsI CBETa
114 [IpenomiieHne cBeTa. 3akOH IPEIOMIIEHHS CBETa.
' [TonHOE BHYTpEHHEE OTpaKeHUE CBETa
11.5 Jlunza. Xop ydeit B IMH3E
116 Onrtuyeckas cuctema (oToanmnapaTa, MUKPOCKONA U
' TeJecKona
117 I'ma3 kak onTudeckas cucreMa. bIuM30pyKocTh H
' JTAJIbHO30PKOCTh
Paznoxenue OGesnoro cBera B crnekTp. OnbIThI
11.8 Herotona.  CrnoxxeHue  CHEKTpPajJbHBIX  IIBETOB.
Hucnepcus csera
[TpakTuyeckue paboOTHI:
HccnenoBanue 3aBUCUMOCTH  yIJIa  OTpayKE€HUS
CBETOBOTI'O Jy4a OT yIJia MajeHusl.
N3yueHune XapakTepUCTUK M300pa)KeHUs MpeaMeTa
B IUIOCKOM 3€pKaje.
HccnenoBaHue 3aBUCUMOCTH YIjla TPETOMIICHUS
CBETOBOI'O Jy4ya OT yrja MaJeHUs Ha TPaHULE «BO3JYX —
11.9 CTEKJION.
[Tonyuenue n300paKeHui c MTOMOLIBIO

coOuparoIie JTMH3BL.
Ornpenenenue dboxycHOTO paccTosTHUS u
ONTHYECKOM CUITBI COOUPAOIIEH JTMH3BI.
OMBITH IO Pa3TIOKEHHUIO OETIOTO CBETA B CIIEKTP.
OnBITH TIO BOCTIPUSITHIO 1IBETA MPEAMETOB MPH UX

HaOJII0/IEHUU Yepe3 1[BETOBbIE QUIbTPHI




12

dusuyeckue ABJICHUS B pupoje: 3aTMeHus: CoJiHIa 1

11.10 JlyHbI, IBeTA TeN, ONTHYECKUE SBIICHUS B aTMochepe
(uBeT HeOa, pedpakmus, paayra, MUPax)
111 TexHuueckue  yCTpOMCTBa:  OYKH,  IEPUCKOII,
' ¢doToanmapar, ONTUIECKUE CBETOBOIBI
KBAHTOBGIE ABJIEHUA
191 Omnwitel Pesepdopna v mimaneTapHas MOJENb aroma.
' Moaens aroma bopa
122 Hcnyckanue u moriomieHue ceera aroMoM. KBaHTHL
' JInHelyaTele CIIEKTPBI
12.3 PannoaktuBHOCTE. Anb(a, 6eTa- 1 raMMa-u3aydeHus
124 Crtpoenue aromHOro snapa. HykinoHHas wmojenb
' aTOMHOTO siapa. M3oTonsl
128 PannoaktuBHbIe npeBpamenus. [lepros morypacnana
' aTOMHBIX Si7iep
s SnepHbie peakiuu. 3aKOHBI COXPaHEHUS 3apsI0BOTO U
' MacCOBOT'O YHCEI
DOHeprusi CBA3UM aToMHBIX siiep. CBsi3b Macchl U
12.7
SHEPTUU
128 Peaknmm cuHTe3a W geneHus snep. McTodHWKH
' sHeprun CoJIHLIA U 3BE3]T
12.9 SlnepHas osHepretuka. JlelicTBHE PpaJIMOAKTHUBHBIX
' U3ITydeHUH Ha KUBBIC OPraHU3MbI
[TpakTiueckue paboThI:
HabnroieHne CIUIONIHBIX W JUHEHYaThIX CIIEKTPOB
12.10 U3ITydeHUS.
HccnenoBanue TPEeKOB: U3MEPEHUE DHEPTUU YACTHIIBI
10 TOPMO3HOMY ITyTH (110 hoTOrpadusm).
W3mepenne paaroakTUBHOTO (hoHA
dwusnyeckue SBICHHUS B MPHUPOJAE: €CTECTBEHHBIN
paJIMOaKTUBHBII ¢oH, KOCMHUYECKHE Jy4H,
12.11 paZMOaKTUBHOE M3JIy4YEHHE NPUPOIAHBIX MHUHEPAJIOB,

JICVCTBUE PATMOAKTUBHBIX HM3JYYEHUH HA OpPraHu3M

YCJIO0BCKAa




12.12

TexHuueckue YCTPOMCTBA: CIIEKTPOCKOII,

WHJUBHIyaJIbHBIA JO3UMETD, Kamepa Bunbcona




IMTPOBEPAEMBIE HA OI'D 11O ®U3UKE TPEBOBAHUS K PE3YJIbTATAM
OCBOEHHUA OCHOBHOU OBPA30BATEJIBHON TPOT'PAMMBI OCHOBHOTI'O
OBHIET'O OBPA3OBAHUA

Kon
NpoBepsieMoro
TpeOOBaHMS

IIpoBepsiemblie TPeOOBAHUSA K MPEAMETHBIM pe3yJbTaTamM
0a30BOIr0 YPOBHS 0CBOEHMSI OCHOBHOM 00pa3oBaTe/IbHOM
NPOrpaMMbl OCHOBHOI0 0011ero odpa3zoBanust Ha ocHoBe PI'OC

[lonumanue ponu (QU3MKK B  HAYYHOM KapTUHE  MHPAa;
cOpMUPOBAHHOCTh 0a30BbIX MPEICTABICHUNH O 3aKOHOMEPHOI
CBSI3U M IO3HABAEMOCTH SIBJICHUN TIPUPOJBI, O POJIH SKCIIEPUMEHTA B
¢dbuzmke, O CHCTEMOOOpa3ywIIe poidu (GU3UKH B PA3BUTHH
€CTeCTBEHHBIX HAayK, TEXHHUKH U TEXHOJOTHH, 00 3BOIIOIHU
(bu3MUecKUX 3HAHUI U UX POJU B LIETIOCTHOI €CTECTBEHHOHAYYHOM
KapTHHE MHpa, O BKIAJEC POCCHMCKHX M 3apyOC)KHBIX YUEHBIX-
(U3MKOB B pa3BUTHE HAYKH, OOBSICHEHNE TPOIIECCOB OKPYKAFOIIETO

MHUpa, pa3BUTHC TCXHUKH U TEXHOJOr Ui

3HaHUs O BUAAX MaTepuM (BELIECTBO U IOJIE), O JBWKCHUH Kak
crocobe CyIIeCTBOBAaHMS MaTepuH, 00 aTOMHO-MOJIEKYJISIPHON
TEOPUM CTPOEHMs BEIIECTBA, O (U3NYECKON CYLIHOCTH SIBICHHUM
HpUpoAbl  (MEXaHMYECKHX, TEIUIOBBIX, JJIEKTPOMArHUTHBIX U
KBAaHTOBBIX); yMEHHE pa3nyaTh SBJICHUS IO OIMUCAHHUIO UX
XapaKTEepHBIX CBOMCTB W HAa OCHOBE OINBITOB, JAEMOHCTPHUPYIOIINX
JaHHOe (U3UYECKOE SIBIIEHHE, YMEHHME pacllo3HaBaTh MPOSIBICHHUE
W3Y4YEHHBIX (U3NYECKUX SIBJICHUI B OKPYXKAIOLEM MHUpPE, BBIIEISA

WX CYIIECTBEHHbIE CBOMCTBA (MPU3HAKH)

BJ'Ia,Z[eHI/IC OCHOBaMH TOHSTHHHOIO afnrmapara 1 CHUMBOJIMYECKOTO
SA3bIKa (1)I/I3I/IKI/I N HUCIIOJB30BAHUEC HUX JJIA PCIICHHA y‘IC6HI>IX 3aaa4,
YMCHHE XapaKTCpU30BaATb CBOMCTBa TCII, (1)I/I3I/IIICCKI/IG SABJICHUA U

MPOIIECCHI, UCTIONIB3Ys PYHIAMEHTAIBHBIC U YMITUPUIECKUE 3aKOHBI

YMeHue omnuchiBaTh M3y4YEHHbIE CBOWCTBA Tel U (U3NYECKUE

SABJICHUS, NUCTIOJIb3YA (I)I/I3I/I‘-ICCKI/IC BCIIMYHHBI

Brnagenne ocHOBaMHM METOJOB HAyYHOTO TIO3HAHHS C Y4YETOM
coOJTI0IeHHsI TIPaBHIT 0€30MaCHOTO TPYy/a: HaOMoAeHIE (PU3HIECKUX

SIBJICHUU:




YMEHHE CaMOCTOSITENIbHO COOMPATh SKCIIEPUMEHTAIbHYIO YCTAHOBKY
W3 TaHHOTO Habopa 00OPYAOBaHUS IO UHCTPYKIIUU, OTIUCHIBATEH XOJ]
OTIbITA U 3aIHMCHIBATh €T0 PE3YNIbTaThl, HOPMYIHPOBATH BHIBOIBL;
MMPOBCACHUC MPSAMBIX MW KOCBCHHBIX I/I3MepeHI/II71 (bI/ISI/I'-IeCKI/IX
BEJIMYMH: yMEHHE IUIAHUPOBATh U3MEPEHHS, CaMOCTOSTEIILHO
coOMpaTh AKCIEPHUMEHTAIBHYIO YCTAaHOBKY 110 HMHCTPYKIIHH,
BBIUUCIIATh 3HAYCHHE BEJIUYMHBI U aHAJIW3UPOBATH IOJTYYCHHBIE
pe3ysibTaTel €  Y4ETOM 3aJaHHOM NOTPELIHOCTH Pe3yNIbTaToOB
HU3MEPEHHUI;

MMPOBCACHUC HCCIOXHBIX SKCIICPUMCHTAJIbHBIX PICCJICI[OBaHI/Iﬁ;
CaMOCTOSITENIbHO COOMpaTh OJKCHEPUMEHTANbHYIO YCTAHOBKY H
IIpOBOAUTD HCcCiIeJ0BaHUuEC 110 HHCTPYKIUHU, MNpeaACTaBIATb
MOJIy4YE€HHBbIE 3aBUCUMOCTU (PU3MYECKUX BEJIMYMH B BHJE TaOIUIl U
rpadUKoOB, YYWUTHIBaTb IMOrPEUIHOCTH, JENaTh BBIBOJABI IO

pe3yiibTaTaM UCCICAOBaHNA

[lonnmanue  XapakTepHBIX CBOWCTB  (U3MYECKUX  MOAenei
(MaTepuanbHas Touka, abCOIOTHO TBEPIOE TEJIO, MOJEIN CTPOCHHUS
ra3oB, XKUJAKOCTEH W TBEPABIX TeJl, IUIAHETapHAas MOJEIb aToMma,
HYKJIOHHasi MOJIEJIb aTOMHOTO $iipa) U YMEHHE INPUMEHSATh UX IS

00BsACHEHUS (bHSH‘leCKI/IX IIpoueccoB

YMmeHue oOBICHATh (PU3NYECKHE MPOLECCHl U CBOMCTBA TeJN, B TOM
YUCI€ U B KOHTEKCTE€ CHUTyallM IPaKTHKO-OPUEHTUPOBAHHOTO
XapakTepa, B YaCTHOCTH, BBIABIATH IIPUUYUHHO-CIICICTBEHHBIE CBSA3H
U CTpOoUTh OOBSICHEHHE C OMNOpPOM Ha HU3YYEHHbIE CBOICTBa
¢bu3nyeckux sBIEHUM, (U3NYECKHE 3aKOHBI, 3aKOHOMEPHOCTH U

MOJEIIA

YMmeHnue pemath pacuéTHble 3aqauu (Ha Oaze 2 — 3 ypaBHEHMI),
UCTIOJNB3ys 3aKOHBI H  (OpMyIbl, CBs3BIBaIONIME (hHU3HUECKUE
BEJIMYMHBI, B YaCTHOCTH, 3alMCBIBaTh KPATKOE YCIIOBHE 3aJayH,
BBISIBIIITH HEJIOCTAIONINE JaHHBIC, BHIOMPATh 3aKOHBI U (POPMYIIBI,
HE00X0AUMBIE JUIs €€ pelIeHNs, UCIIOB30BaTh CIIPAaBOYHbIE JJaHHBIE,
MPOBOJIUTh PACUYETHl W OLEHUBATh PEATHMCTUYHOCTH TOJTYYEHHOTO
3Ha4YeHHUs (PU3NUECKON BETMUMNHBL; YMEHHE ONPEACIATh PA3MEPHOCTD

(bu3nuecKoil BeINYNHBI, MOJIYYEHHON IPU PEIICHUH 3a7aun




VYMeHue XapakTepu3oBaTh NPUHLIUIBI JICHCTBUS TEXHHUYECKHX
YCTPOKHCTB, B TOM YHCIE€ OBITOBBIX MPUOOPOB, M MPOMBIIUICHHBIX
TEXHOJIOTUYECKHUX ITPOIIECCOB 110 UX OMHCAHHIO, UCTIONb3YsI 3HAHUS O
CBOWCTBaX (PU3MYECKUX SBICHHA U HEO0OXOAMMbIE (U3NYECKHE

3aKOHOMCPHOCTH

10

VYMeHue HCHOIb30BaTh 3HAHUS O (U3MYECKHUX SBICHHAX B
MOBCETHEBHOM KM3HU i1  OoOecriedeHus: Oe30MacHOCTH  IpH
oOpamieHMH ¢  OBITOBBIMH  NpUOOpaMH W TEXHUYECKHMHU
YCTPOMCTBAMH, COXPAHEHHUS 3[0pPOBbsi M COONIOJEHUS HOPM
9KOJIOTMYECKOTO TIOBEIEHHUS B OKpPYKAIOWIEH cpene; MOHWMaHHE
HEOOXOAUMOCTH TPUMEHEHUS JOCTH)KEHUH (DU3UKH M TEXHOJOTHMA

IJIA palliOHAJIbHOI'O IIPUPOAOII0JIb30BaHUA

11

OneIT moucka, MpeoOpa3oBaHUS W TpEACTaBlIeHUs UHOpMAIUU
(U3HUYECKOTO COJCpXKAHUS C HCIIOJIb30BaHHEM HWH()OPMAIMOHHO-
KOMMYHUKATUBHBIX TEXHOJOTUI; yMEHUE OLIEHUBATH JOCTOBEPHOCTh
MOJIYYCHHOW WH(GOpPMAlMM HA OCHOBE WMCIOIIUXCS 3HAHHHA U
JOTIOJIHUTEIbHBIX ~ MCTOYHUKOB; YMEHHME HCIIOJIb30BAaTh  IIPU
BBITIOJTHEHUH YY€OHBIX 33aJaHUil HAYYHO-TIOMYJSIPHYIO JINTEPATYPY
(bu3MUeCKOTo coepKaHMsl, CIPABOYHBIE MaTEepPHAIIbI, PECYPCHI CETH
WNureprer; Biamenue 0a30BBIMH HaBBIKAMHU  IPeoOpa3oBaHUS
uH(pOpMalUd W3 OJHOW 3HAKOBOM CHUCTEMBI B JPYIyH); YMEHUE
co3JaBaTh COOCTBEHHBIE TMHUCHMEHHBIE W YCTHBIE COOOIICHHS Ha

OCHOBC I/IH(I)OpMaI_II/II/I N3 HCCKOJIbKHMX HCTOYHHUKOB




IHEPEYEHD 2JIEMEHTOB COAEPKAHUS, IPOBEPAEMBIX HA OI'D ITO

PU3UKE

Kon IIpoBepsieMblii 3JIEMEHT COJePKAHUS
1 MEXAHUWYECKUE SBJIEHUA
11 Mexanuueckoe JBWKeHUEe. MarepuanbHas Touka. (Cucrema orcyéra.
' OTHOCHUTENBHOCTD IBUKEHUS
PaBHOMepHOE 1 HepaBHOMEpHOE BUKEHME. Cpeansis ckopocTs. Popmyna ais
1.2 BBIUUCIICHHUS cpeaHeii ckopocTh: V = S/t
PaBHOMepHOE MpsiMONIMHEITHOE BU)KEHUE. 3aBUCUMOCTh KOOPIUHATHI Tea OT
BPEMEHHU B CIIy4yae paBHOMEPHOI'O PSIMOIMHENHOTO IBUKEHUS:
13 x(t)=x,+vt
I'padukn 3aBUCMMOCTH OT BPEMEHHU Ui TMPOEKIIMH CKOPOCTU, MPOEKLIUU
NepeMEIEHHUs,, MyTH, KOOPAMWHAThl IPU PABHOMEPHOM MPSIMOJIMHEHHOM
JBUKCHUH
3aBUCHUMOCTh KOOPAMHATHI Tella OT BPEMEHH B Cliydae PaBHOYCKOPEHHOTO
MPSIMOJIMHENHOTO JIBUKEHMUSL:
2
Sel(f) =7V, #f+ay =+ ;
2
@opmynbl AJ1 DPOEKUHN NEPEMELICHUs], MPOEKIMH CKOPOCTH U MPOEKLIUU
YCKOpPEHUS IPU PaBHOYCKOPEHHOM MPSMOJIMHENHOM JIBUKCHUU:
2
14 .sx(r)=vﬁx-r+ax-?.
U_‘.(f):t){h.-l-ﬂj‘. L,
a,(f)=canst,
Ul.‘c2 - L’}1.'1'2 =2HISI
I'paduku 3aBUCUMOCTH OT BpPEMEHM Ul MPOEKIUH YCKOPEHHs, MPOEKIUU
CKOPOCTH, MPOEKLUUHU IEpPEeMEelIEeHUsl, KOOPAUHATHl IMPH PaBHOYCKOPEHHOM
MPSIMOJIMHENHOM JBUKEHUH
CBobonnoe nanenue. @opmysbl, ONMHUCHIBAaIONIIUE CBOOOIHOE MAJCHUE Tea 0
1.5 BEPTUKAIM (JIBW)KEHHE Tejla BHU3 WJIM BBEPX OTHOCUTEJIBHO MOBEPXHOCTHU

3emin). ['paduku 3aBUCUMOCTH OT BpPEMEHU JUISI MPOEKIMU YCKOPEHHS,




IPOEKIUN CKOPOCTH M KOOPAMHATHI INPU CBOOOJHOM MAaJeHUM Tejaa II0
BEPTUKAIN
CKopocTh paBHOMEPHOTO JBHKEHHUS Tejla IO OKpyxkHoctu. Hampasnenue
CKOpOCTH.

@opmyiia g BBIYKMCIEHUS CKOPOCTH YEPE3 PaauyC OKPYKHOCTH U MEPHUOJ

oOparieHus:
2nR
b=
T

HenrpoctpemutenbHoe yckopenue. HampapineHue LEHTPOCTPEMHUTEIBHOIO

1.6 yckopenusi. Dopmyiia 1uisi BBIYUCIECHUS YCKOPEHUS:
2
a. = L
“ R
dopmyna, CBA3BIBAIONIAS IEPUOJT M YACTOTY OOpaIIeHUS:
V= L
T
Macca. IInotHocts Bemecta. @opmyia i BBIYUCICHUS IIIIOTHOCTH:
_m
1.7 V
1.8 Cuna — BekTopHas usndeckas BenuyrHa. CloKeHHe CHII
1.9 SBnenune nnepuuu. Ilepssiii 3akoH HeroToHa
Bropoii 3akon HeroToHna:
F=m-d
1.10
CoHarpaBieHHOCTh BEKTOpa YCKOPEHHUS TeJla M BEKTOpa CHJIBbI, IEUCTBYIOIIEH
Ha TeJo
Bzaumoneiicteue ten. Tpernit 3akoH HproToHa:
111 Fy 4 =-Fi
112 Tpenue nokos u TpeHue ckobkeHns. opmyna Juist BEIMUCIECHHS MOTYJISI CUJIBI

TPCHUS CKOJIbXKCHUS:




F_=u-N

Hedopmarus tema. Ympyrue u Heynpyrue aedopmanuu. 3aKOH YHOPYroi
nedopmaruu (3akoH ['yka):

113 F=k-Al
BcemupHoe Tarorenue. 3akoH BCEMUPHOTO TSATOTCHMUS:
FoG. My -i}}:
R
Cuna TspkecTH. Y CKOpeHHe CBOOOTHOTO TaICHHS.
114 @dopmyna A BBIYUCIEHHUS CUJIbI TSDKECTH BOJIU3M moBepxHocTH 3emnu: F =
mg.
JBuxenue nnanet Bokpyr ConHua. [lepBas kocMudeckas CKOpOCTb.
HesecomocTs u neperpysku
Wmnynbce Tena — BeKTopHast pr3nyeckasi BeIMUMHA.
1.15 pP=mi
Nmnynbsce cuctemsl Teil. 3Menenue ummynsca. IMIrynbe cuibl
3aKOH COXpaHEHUs UMITYJIbCA [T 3aMKHYTOM CHUCTEMBI TEN:
1.16 p=myUy +m, U, =const
PeakTuBHOE nBMKEHNE
Mexanunueckas pabota. @opmyiia A BBIYUCICHUS PaOOThI CUIIBI:
A=Fsoosa
MexaHnueckas MOIHOCTb:
1.17
n=4
I
Kunernueckas u noreHuuanbHas sHeprus. @opmyiia aJis BBIYMCIECHUS
118 KMHETUYECKON SHEPTUU:




Teopema 0 kuHETHYECKOU 3HEPTHU. DopMyria AJisl BEIYUCICHUS
HOTGHHH&HBHOFI OHCPIUU TCJid, MIOAHATOI'O

Hag 3eMIIEi:

E,= mgh

Mexanndeckast OHEPIusi:

E=E;+E p
1.19 o
3aKoH COXpaHEHUsI MeXaHUYeCKOM 3Heprun. Popmyiia sl 3aKOHA
COXpaHEHHUs MEXaHWYECKOW PHEPTUU B OTCYTCTBHE CHII TpeHus: E = const.
[IpeBparnieHue MEXaHMYECKOW SHEPTUU TIPU HATTMYUHU CHIIBI TPCHHUSI.
[IpocThie MexaHU3MBI. «30JI0TOE MPABMIIO» MEXAHHUKH.
Poruar. Moment cuitsl: M - Fl.
VYcioBrue paBHOBECHS pblyara:
M +M, +..=0
1.20
[ToasuxubIi 1 HenoaABWKHBIN O0510ku. KITJI mpocThix MexaHN3MOB,
n= Aﬂmma
A—a&rpaqecﬂ:ﬂaﬂ
JlaBiienue TBEpIOTO TENA.
®opmyiia i1 BBIYACICHUS JABJICHUS TBEPIOTO TeJa:
_F
P=3-
191 JaBnenue raza. ATMocdepHoe 1aBleHUE.
IM'uapocTaTuyeckoe naBlieHUE BHYTPH KUIKOCTH.
dopMyina 17151 BBIYMCIICHHS 1aBJICHUS BHYTPU KUIKOCTH:
P=pgh+p,
1.22 3akoH [lackana. ['mapaBnuueckuii npecc
3akoH Apxumena. Dopmyna sl ONpEAENCHUS BbITAJIKUBAIOUIEH CHIIBI,
123 JEUCTBYIOIIEH Ha TEJO, HOTPYKEHHOE B KUIKOCTh WM Ta3:

Fag =pgV




Vcaosue mnaBanus teia. [lnaBanue Cyd0B M BO3QYyXOIIJIaBaHHE

1.24

Mexannyeckue KoyieOaHWsA. AMIUIMTY/AA, IEPUOA M YacToTa KOJeOaHHi.

®dopmyiia, CBA3BIBAIOLIAS YACTOTY U IEPUOJ KOJICOAHHUI:

1.25

1.26

1.27

1.28

MaremaTuueckuii M TNPYKUHHbIA MaATHUKH. lIpeBpanieHue sHepruu mnpu

KoJIeOaTeIbHOM JIBUKEHUU
3aryxaromue Konebanus. BeiHyX1eHHbIe KoieOanus. Pe3zoHanc

Mexanunueckue BoiHbI. [IpoonbHbIE U TTONIEpeYHbIe BOJIHBI. JJIMHA BOJHBI U

CKOPOCTE paCIpoCTpaHCHUSA BOJIHBI:

L=v-T

3Byk. I'poMKOCTh U BbIcOTa 3ByKa. OTpakeHHE 3BYKOBOM BOJIHBI Ha I'pPaHULIE

nByx cpell. MHdpa3Byk U yIpTpa3ByK

1.29

1.30

IIpaxmuueckue pabomul

N3mepenue cpepneil MIOTHOCTH BELIECTBA; apXUMEIOBOUM CHIIBI; KECTKOCTH
MPYXUHBL, KOA(POUIMEHTa TPEHHUS CKOJIBKECHUS; PAaOOTHI CHUIIBI TPEHHUSI, CHJIBI
YIPYTOCTH; CPEAHEH CKOPOCTU ABMKEHHsI OpyCKa MO0 HAKJIOHHOM IIOCKOCTH;
YCKOpeHHUs1 OpycKa MpH IBM)KCHWU 10 HAKJIOHHON IUIOCKOCTH; YacTOTHI H
nepuosia KojeOaHMM MaTeMaTHYecKOro MasTHHMKA, 4YacTOThl W IepHoja
KoJe0aHui NPYKUHHOTO MAasgTHUKA; MOMEHTA CUJIbI, IEHCTBYIOIIETO HA pblYar;
paboThI CHIJIBI YIPYTOCTH HpPU MOABEME Ipy3a C MOMOILBIO HEMOJABHKHOIO
0J10Ka; pabOTHI CUJIBI YIPYTOCTH MPHU MOJbEME I'Py3a C OMOIBIO MTOABHKHOTO
6J0Ka.

HccnenoBanne 3aBUCHUMOCTH apXHWMEJIOBOW CHJIBI OT 00BbEMa MOTpYyXKEHHON
YacTH TeJIa U OT IUNIOTHOCTH KUAKOCTH; HE3aBUCUMOCTH BBITAJIKUBAIOIIEH CHIIBI
OT MaccChl TeJla; CUJIbl TPEHUS CKOJIBKEHHUS OT CHJIbI HOPMAJIBHOTO JTaBJICHUS U
OT poJia TOBEPXHOCTH; CUJIBI YIIPYTOCTH, BO3HUKAIOLIEH B IPYKUHE, OT CTENIEHU
nedopmaluu Mpy>KUHbBI; YCKOPEHUs: OpycKa OT yrila HaKJIOHA HalpaBJISIONICH;
nepro/ia (4acToThl) KoJeOaHUH HUTSHOTO MasTHUKA OT JUIMHBI HUTH; TIeprHoJa
KoJe0aHui MPYXKMHHOIO MasgTHHKA OT MAaccChl Ipy3a M >KECTKOCTH MPYKUHBI;
HCCIIeIOBAaHNE HE3aBUCUMOCTH TepHoJa KojJeOaHUl HUTSHOTO MasTHHKA OT

Macchl Tpy3a. [IpoBepka ycnoBus paBHOBECHS phlyara

Dusuueckue A6NEHUS 8 npupode: MNpUMEPBI ABHXKXCHUA C PA3JIMYHBIMU

CKOpPOCTAMHU B ’)KMBOU M HEXXUBOM mnpuponae, JIENCTBUE CHUIIBI TPCHUSA B IIPUPOJIC




U TEXHHUKE, IPUIMWBBI M OTJIUBEI, IBUXKXCHHUC IIJIAHET ComHeuHoM CHCTCMBI,
PCAKTUBHOC ABNIKCHUC JKUBBIX OPTraHU3MOB, pbIldaru B TCJIC YCJIOBCKA, BJIUSIHUC
aTMOC(bepHOFO JaBJICHHUA Ha JKUBOH OpraHus3M, IIJIaBaHHC pLI6, BOCIIpHUATHUEC

3BYKOB JKMBOTHBIMH, 3EMJICTPACCHUC, ceiicMuueckue BOJIHBI, IYHAMH, 3XO
Texnuueckue ycmpoﬁcmea: CIIMAOMCTP, JATYUKH ITOJIOXKCHUA, pACCTOAHUA U

YCKOPEHUA, AWMHAMOMECTP, INOAIIMIIHHUKH, PaKEThbl, pbIyar, HO,Z[BH)I(HI)Iﬁ n

HCHO[[BI/DKHBII;'I 6J'IOKI/I, HAaKJIOHHAsA IJIOCKOCTb, IMPOCTHIC MCXAHU3MEBI B 6BITy,

L3l COOOIIAIOIIUECS COCYbI, YCTPOMCTBO BOAOIPOBOA, THAPABINYECKHUIl Tpecc,
MaHOMETp, OapoMeTp, BBICOTOMEp, IMOPIIHEBOM HAcOC, apeoMeTp, 3XOJIOT,
HCIIOJIb30BaHUE YIbTPa3ByKa B ObITY U TEXHUKE

2 TEITIJIOBBIE ABJIEHUA
OCHOBHBIE TIOJOKEHUSI MOJIEKYJISIPHO-KMHETHUYECKOW TEOpPUHM CTPOCHHUS

2.1 BemiecTBa. Mojemnu TBEPAOTO, JKUAKOTO U ra3000pa3HOro COCTOSIHUN BEIIECTBA.
Kpucrannuueckue u amopgHbie Tena

Y JlBukeHnue uyactul BeniecTBa. CBsA3b CKOPOCTH JBM)KEHMSI YacCTUL[ C

' Temneparypoil. bpoynoBckoe nBmxkenue, nuddysus

2.3 CmauuBaHue M KallWUISIPHbBIE SIBJICHUS

2.4 TennoBoe paciMpeHue u cxxaTue

2.5 TennoBoe paBHOBECHE

26 Buytpennss sHeprus. Pabora u Temiomnepenaya Kak crnocoObl M3MEHEHUS

' BHYTPEHHEHN YHEPTUU

2.7 Bune! Temonepenayn: TeNI0NPOBOIHOCTb, KOHBEKLINS, U3TyUCHHE
Harpesanne wu oxnaxzaeHue ten. KoauuecTBo TEIIIOTHL. Y enbHas
TEILUIOEMKOCTB:

2.8

O=am(t,—1)
3aKOH COXpaHEHMsI SHEPrUHM B TEIUIOBBIX IpoOlEccax. YpaBHEHUE TEIMJIOBOIO
Oananca:
2.9
O +0, +..=0
Hcnapenne u koHjeHcanus. VI3MeHeHHe BHYTPEHHEW SHEpruu B IpoLEcce
210 WCHapeHuss W KOHJeHcaluu. KumneHue KUIKOCTH. YielbHas TerioTa

napooOpazoBanusi: L = Q/m




2.11

Brnaxnocts Bo3ayxa

2.12

[InaBnenne wu kpucrauMzauus. VI3MeHeHHEe BHYTPEHHEM OSHEPruu Ipu

IUIaBJICHUU U KpUCTAJIJIM3alluH. VY aenpHas TEII0Ta MIaBICHUS

2.13

BHYTpeHHHH OHEpIrus CropaHus TOILIMBA. Y,I[GJ'IBHaSI TEIJIOTa CropaHusd

toruBa: = Q/m

2.14

[Tpunnumne! padoTs! TeroBeix asurateneit. KI1/ remoBoro qsurarens

2.15

2.16

2.17

IIpaxmuueckue pabomul

N3mepenne yaenbHOM TEIIOEMKOCTH METAJUIMYECKOr0 [IMIMH/IPA; KOJIUYEeCTBa
TEIJIOTHI, TOJYYeHHOTO BOJOW KOMHATHOM TeMIeparypbl (DUKCHPOBAHHOMN
Macchl, B KOTOPYIO OIyIIEH HarpeTblii LWIMHAP; KOJWYECTBA TEIUIOTHI,
OTJAQHHOI'O0 HArpeThiM LUJIMHIPOM, MOCJIE OIMYCKaHUsA €ro B BOJY KOMHATHOMU
TEMIIEpaTypbl; OTHOCUTEIBHON BIIAXKHOCTU BO31YyXa; YAEIbHOH TEIUIOTHI
IUIaBJieHUsl Jibaa. lccnenoBaHWe W3MEHEHMS TeMIepaTypbl BOJABI  IIPHU
Pa3IUYHBIX YCIIOBUSX; SIBJICHUS TEIJIOOOMEHA MPHU CMEIIMBAHUU XOJOIHOW U

ropsiueit BOJbI; Mporiecca HCIapeHust

Dusuueckue s61eHUs 8 npupode.‘ MOBEPXHOCTHOC HATAKCHHUE U KAIMUIIJIAPHBIC
SABJICHUA B IIPUPOAC, KPUCTAJIJIBI B ITPUPOJAC, U3JITYUCHHUC COJ'IHI_Ia, 3aMCP3aHUC

BOZI0EMOB, MOpCKUE OpHU3bl; 00pa30BaHUE POCHI, TYMaHa, MHEsl, CHera

Texnuueckue  ycmpoucmeéq:  KalMJUIAPBL,  IPUMEPBI  HCIIOJIb30BAHM
KPUCTAJLIOB, )KUAKOCTHBIA TEPMOMETP, AATYUK TEMIIEPATyphl, TEPMOC, CUCTEMA
OTOIUIEHUS JIOMOB, TUTPOMETPHI, IICUXPOMETp, MapoBas TypOHHA, ABUTATEIb

BHYTPEHHETO CTOPAHHUS

OJIEKTPOMAT'HUTHBLIE ABJIEHUA

3.1

3HeKTpH3aHI/IH TCII. I[Ba BUJA SJICKTPUUCCKHUX 3apsaa0B

3.2
3.3

3.4

B3aumoneiicTBre 3apsskeHHBIX Tell. 3akoH Kynona
3aK0oH COXpaHEHUs INEKTPUIECKOTO 3apsiaa

Onektpruueckoe mnone. Hanpsok€HHOCTH diiekTpuueckoro mois. [IpumHnmm

CYNEPIO3UNIHNU IJICKTPUICCKUX oJiei (Ha Kau4€CTBCHHOM ypOBHC)

3.5

Hocurenn QJICKTPUYCCKUX 3apsaHa0B. ﬂeﬁCTBHC QJICKTPHUYICCKOI'0 IOJId Ha

OJICKTPHUYCCKUC 3apAIbl. HpOBOJIHI/IKI/I H JUSJICKTPHUKHU




[TocTosHHBIN AEKTpUUECKU TOK. J{eCTBUS AeKTpruUecKoro Toka. Cusa Toka.

Hanpsixenue.
3.6 l=g/t,U=A/
DIEKTPUYECKOE COMPOTUBIICHUE. Y ACIBHOE IIEKTPUUECKOE COITPOTUBIICHHE:
3.7 R =pl/S
3.8 3akon Oma st yuactka anektpudeckon nenu: | = U/R
[TocnenoBarenbHOE COEIMHEHHUE MMPOBOJHUKOB:
I =1, U=U+U,: R=R,+R,
1 1 2 1 2
3.9 [TapannensHOE COeTMHEHNE TPOBOHUKOB PABHOTO CONMPOTUBIICHUS:
U=UsI=I+I;R=2.
2 2 ”
CwMelaHHbIe COCTMHEHUS TTPOBOTHUKOB
Pabota u MmomHOCTh 25ekTpuueckoro Toka. A = Ult, P = Ul
3.10
3akon Jxoyns — Jlenmna:
311 O=I"R-t
312 OneiTr Dpcrena. MarHWTHOE TOJIE TPSMOTO TPOBOJHUKA C TOKOM. JIMHWM
MarHMTHON HHIIYKIIUU
313 MarautHoe IMoOJie IOCTOSHHOTO MAarfHura. B3anMoIeicTBHE IMOCTOSHHBIX
MarHuToB
3.14 JleficTBHEe MarHUTHOTO I10JIsI HA IPOBOJHUK C TOKOM
3.15 OnbiTel @apazes. SABneHue 351eKTpoMarauTHOM nHayKuu. [Ipasuino Jlenma
Ipaxmuueckue pabomul
N3mepeHne  SIEKTPUYECKOTO  COMPOTHBIICHUSI  PE3UCTOPA;  MOIIHOCTH
3.16 ANEKTPUUYECKOTO TOKA; pabOTHI AIIEKTPUIECKOTO TOKA.

HCCJ’IG}IOB&HI/IC 3aBUCHUMOCTH CHJIbI TOKd4, BO3HHUKAIOOICTO B IIPOBOJHHKE

(pCSI/ICTOpBI, J'IaMHO‘-IKa), OT HAIIPSPKCHU Ha KOHIAX NPOBOJHUKA; 3aBUCUMOCTHU




CONPOTUBIIEHU OT JJIMHBI IPOBOJIHUKA, IIOIIAIN €r0 IOIEPEYHOIO CEYECHUS U
YIEIBHOIO COIIPOTUBIICHHUS.

IIpoBepka mpaBuiia Ui 3JEKTPUYECKOTO HAIPSKEHUS IIPU MTOCIIEN0BATEIbHOM
COCIMHEHUM IIPOBOJHUKOB; IPABWJIA JUIS CHIIbI 3JIEKTPUUYECKOrO0 TOKa IIPH

napajyuieIbHOM CO€AMHEHUU TPOBOAHUKOB (PE3UCTOPHI U JIAMITOUKA)

Qu3suueckue s6NeHUs 8 npupode: DIEKTPUYECKHE SBJIEHHUS B aTMmocdepe,

3.17 ANEKTPUYECTBO )KUBBIX OPTaHU3MOB, MATHUTHOE TTOJIe 3eMJITH, Ipeiid) MOIF0COB,
POJIb MATHUTHOTO TIOJIS TS KM3HK Ha 3eMiie, MOJIIPHOE CUSTHUE
Texnuueckue ycmpoticmea: IEKTPOCKOI, aMIIEPMETP, BOJIBTMETP, PEOCTar,
CUCTYMK  OJCKTPUYECKOH OSHEPruu, dJICKTPOOCBETUTEIBbHBIE IMPUOOPHI,

3.18 HarpeBaTeJIbHbIC AIEKTPOPUOOPHI (mpuMepsi), AIEKTPUICCKHE
MPEIOXPAHUTENN, JJICKTPOMATrHUT, JJICKTPOJBHUTATENIb TOCTOSHHOTO TOKA,
TeHePaTop MOCTOSHHOTO TOKA

3.19 DeKTpoMarHuTHbIC BOJHBI. [1IKasa 3JIeKTpOMAarHUTHBIX BOJIH

3.20 JlygaeBast Mmoenb cBeta. [IpsMonrHEHOE pacipOCTpaHEHUE CBETa

3.21 3akoH oTpaxkeHus ceerta. [Imockoe 3epkaino

3.22 [Ipenomienue cBera. 3aKOH MPETOMIICHHUS CBETA

3.23 Hucnepcus cBera

3.4 Jlunza. Xon mydeit B muH3e. @oKycHOE paccTosiHue JIMH3bI. OnTHYecKas cuia

' munsel: D = 1/F

3.25 I'ma3 kak ontuyeckas cucreMa. OnTuueckue mprudopbI
Ipakxmuueckue pabomul

N3mepenune onTU4ecKoi Uikl COOMpPArOIe JIMH3bI; (POKYCHOTO PAaCCTOSHUS
coOuparolei TMH3bI (110 CBOMCTBY paBEHCTBA pa3MEpOB IIpeIMETa U U300paKeHus,
KOT/Ia TpeIMeT pachoiioKeH B JBOMHOM (oOKyce), MoKazaTels MpeToMIICHUs

3.26 crekna.

HccnenoBanme cBoiicTBa W300pa)KeHUS, MOMYYEHHOTO C TOMOIIBIO
coOuparolen JTUH3bI; N3MEHEHUs1 (POKYCHOTO pacCTOSIHUS ABYX CIOXKEHHBIX JIMH3;
3aBUCHMOCTH yTJia MPEJIOMJICHHUS CBETOBOTO JIyda OT yIJia MaJieHUs Ha TpaHulle
«BO3JTyX — CTEKIIO»

397 Qusuueckue senenus 6 npupode: 3armenusi Comnna u JlyHBI, 1mBera Te,
' ONTUYECKHUE SBJICHUS B aTMocdepe (1BeT Heba, pedpakius, paayra, MUPax)
308 Texuuueckue ycmpoticmea. OYKH, TEpHUCKOM, ¢GoToanmapar, ONTHYECKHE

CBETOBO/IbI




KBAHTOBBIE ABJIEHU A

PannoaktuBHOCTB. Anbda-, 6eTa-, ramMmma-u3aydeHnus. Peaknuu anbda-u Oera-

4.1
pacnaga

42 Omnwitel Pesepdopna mo paccesauro anbda-gactui. I[lmanerapras Mopaensb

' aToMa

4.3 CocraB aromHoro siapa. M3otormns

4.4 [Tepuon monypacnaaa aTOMHBIX SAEp

4.5 SAnepHble peakuu. 3aKOHbI COXPAHEHUS 3apsAJ0BOI0 U MAaCCOBOT'O UUCEI
Qu3zuueckue s6NeHUss 8 Npupode. €CTECTBEHHBIN paauoaKTHBHBIA (OH,

4.6 KOCMHUYECKHE JIy4d, DPaJUOaKTUBHOE H3IYYCHHE MPUPOIAHBIX MHHEPAJIOB,
JEHCTBUE PAAMOAKTUBHBIX M3Ty4YECHUN HA OPraHU3M UYeJIOBEeKa

47 Texnuueckue ycmpoticmea: CIEKTPOCKOI, UHANBUYabHBIN TO3UMETP, KaMepa

BI/IJ'ILCOHa, AACpHAasA QHCPICTHKA




YYEBHO-METOANYECKOE OBECIIEYEHUE OBPA3OBATEJIBHOI'O
ITPOLOECCA

OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VI YHEHUKA

» duszuka: 7-i kiacce: 0a30BbIN YPOBEHB: YUeOHHUK; 3-¢ U3/IaHKE,
nepepaboranHoe [lepoimkun .M., IBanos A.W. AkuinoHepHoe 00111eCcTBO
«3narensctBo «IIpocBemenue»

» Gusuka: 8-i1 kacc: 0a30BbIM YPOBEHb: YUeOHHUK; 3-€ U3/IaHUE,
nepepadotantoe [leprimkun .M., UBanoB A.M. AkiimonepHoe o0IIECTBO
«3narensctBo «IIpocsemienue»

» ®uzuka: 9-i knacc: 6a30BbId ypOBEHB: YUECOHUK; 3-€ U3aHHE,
nepepadotanHoe Ileppikun .M., I'yrauk E.M., UBanos A.1. u ap.

AxmmonepHoe obuiectBo «M3narenbctBo «lIpocBemienue»

METOAUYECKHUE MATEPHUAJIBI JJJIS1 YYUTEJISA

®dwuszuka: 7-i kiacc: 6a30BbIN YPOBEHb: YU€OHUK; 3-€ U3/IaHue,
nepepadoranHoe [leprimkun .M., UBanoB A.U. AkiimoHnepHoe o0IIECTBO
«3narensctBO «lIpocBemienue»

» dusuka: 8- kacc: 0a30BbIM YPOBEHb: YUeOHUK; 3-€ U3/IaHUE,
nepepadoranHoe [leppimikun .M., UBanoB A.M. AkiimonepHoe o0LIECTBO
«3narensctBo «lIpocBemienue»

» dusuka: 9-it kacc: 6a30BbIM YPOBEHB: YUSOHUK; 3-€ U3/IaHuE,



nepepadborannoe [leppikun U.M., I'yrauk E.M., UBanoB A.U. u ap.

AxmmonepHoe obuiectBo «M3narensctBo «lIpocBemenne»

IMNPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH
HUHTEPHET

https://fg.resh.edu.ru/functionalliteracy/

https://resh.edu.ru

https://school.mosreg.ru/ad/promo/yaklass

http://school-collection.edu.ru/
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