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HOACHUTEJBHASA 3AIIMCKA

[Iporpamma no ¢u3nke Ha ypOBHE OCHOBHOTO OOIIEro oOpa3oBaHUsl COCTaBleHA Ha
OCHOBE TIOJIOXKEHUM U TpeOOBaHUM K pe3ysbTaTaM OCBOEHHUS Ha 0a30BOM YPOBHE OCHOBHOI
oOpazoBaTenbHOM mporpamMmbl, mnpeacTtaBieHHbIXx B DPI'OC OO0, a Takxke ¢ yd€ToMm
denepasibHOM paboueil mporpammbl BocnuTanus v KoHuenuuu mnpenomaBaHusi yuyeOHOTO
npeamera «Pu3nkay.

Conepxxanue  mporpamMMmbl 1Mo (U3MKE  HampaBieHO Ha  (OpPMHUpPOBAHHE
€CTECTBEHHOHAYYHOW TPaMOTHOCTH OOYYAlOIIMXCA U OpPraHU3alri0 H3ydyeHUus (U3MKU Ha
JesITeIbHOCTHON OCHOBE. B mporpamme mo (pusmke yduThIBaIOTCS BO3ZMOKHOCTH y4EOHOTO
npeamera B peanuzanuu TpedboBannit GI'OC OO0 K MUIaHUPYEMBIM JUYHOCTHBIM H
METanpeIMETHbIM  pe3ysbTaTaM  OOydYeHMs, a TakKe  MEXIPEIMETHbIE  CBS3U
€CTECTBEHHOHAYYHBIX YUEOHBIX MTPEIMETOB Ha YPOBHE OCHOBHOTO 00IIer0 00pa30BaHMUsL.

[Iporpamma 1o ¢u3MKe yCTaHABIMBAET paclpeesieHne yueOHOro Marepuania o rogam
oOydeHust (MO KjaccaM), MpeajaraeT MPUMEPHYIO IOCJIEA0BATEIbHOCTh H3YYEHHS TEM,
OCHOBAaHHYIO Ha JIOTUKE pPa3BUTUS MPEIMETHOTO COJEpKaHUS M Y4YETE€ BO3PACTHBIX
0COOEHHOCTEN 00yUaroIMXCH.

[Iporpamma mo Qusuke pa3paboTaHa C LEIbIO OKa3aHUA METOAMYECKOW IOMOIIH
YUHTEIIO B CO3/IaHUH padoueld MporpaMMsl 10 y4eOHOMY MIPEAMETY.

®usuka SBISAETCS CUCTEMOOOPA3yIOIIMM JJIi  €CTECTBEHHOHAYYHBIX  YYEOHBIX
MPEMETOB, TMOCKOJBKY (PU3MYecKre 3aKOHBI JeKaT B OCHOBE IIPOILIECCOB M SIBJICHUM,
M3y4aeMbIX XUMHUEH, OUOIOTHEN, acTpOHOMUEH U (u3nUecKoil reorpadueil, BHOCUT BKJIa] B
€CTECTBEHHOHAYYHYI0 KapTUHY MHpa, MPEJOCTaBIsieT HauboJsiee sICHble 0O0pa3Lbl
MPUMEHEHUsI HAyYHOrO METOJa IO3HAHMS, TO €CTh CIOco0a MOJYyYEHHsI TOCTOBEPHBIX
3HAHUU O MUpE.

Onna u3 raaBHBIX 331a4 (PU3NYECKOro 00pa3oBaHUs B CTPYKTYpe 00IIero oOpa3oBaHUs
COCTOUT B (POPMUPOBAHHM €CTECTBEHHOHAYYHOW TIpaMOTHOCTM W HWHTEpeca K HayKe y
o0yyarommxcs.

N3yuenne ¢usukn Ha 0a30BOM YpOBHE MPEAIOJIAraeT OBJIAJCHUE CIEAYIOIMIUMHU
KOMIIETEHTHOCTSAMM, XapaKTEPHU3YIOIIUMHU €CTECTBEHHOHAYUHYIO TPAMOTHOCTb:

e HAY4YHO OOBSICHATH SIBIICHUS;

e OLIEHMBATh U MIOHUMATh OCOOEHHOCTH HAYYHOTO UCCIIEI0BAHMUS;

e UHTEPHPETUPOBATH JAHHBIE U HWCIOJIL30BaTh HAy4yHbIC JOKa3aTeIbCTBA s
MOJTYYEHHUS BHIBOJIOB.

[lenu w3ydenust pu3uku Ha ypoBHE OCHOBHOTO 0O0IIero oOpa3oBaHMs ONpPENCIICHBI B
Konuenuuu mnpenomaBaHusi ydeOHoro mnpeamera «@PusuMkay B 00pa3oBaTENIbHBIX
opranuzanusix Poccuiickoii @enepainu, peainu3yolux OCHOBHbIE 00IIe00pa3oBaTeIbHbIE
MporpaMmbl,  yTBEpPKAEHHOW pemenueM Komuterun  MUHUCTEpCTBA  MPOCBEUICHUS
Poccutickoii @eaepannu (mpotokon ot 3 nekadbps 2019 r. Ne [TK4sH).

Heau nzyuyenuss Gpu3uKu:

e TMpUOOpPETEHHE HHTEpEca W CTPEMIICHHUS] OOYYalOIIUXCS K HAyYHOMY H3YUYEHHUIO

MPUPO/IbI, Pa3BUTHE UX UHTEIUICKTYAJIbHBIX U TBOPUYECKUX CIIOCOOHOCTEH;



e pa3BUTHE TPEICTABICHWA O HAYYHOM METOJE TMO3HaHWS u (PopMUpOBaHUE
MCCJIEI0OBATEIIHCKOTO OTHONICHHSI K OKPYKAIOIIUM SIBIICHHSIM;

e (QopMupoBaHHME HAYYHOTO MHUPOBO33PEHHUS KakK pe3yibTaTa M3yYEHUsS] OCHOB
CTPOEHHUS MaTepuu U PyHIaMEHTAJIbHBIX 3aKOHOB (DM3UKU;

e (QopMupoBanue TmpeACTaBICHUHA O poau (PU3UKH IS Pa3BUTUA  JIPYTUX
€CTECTBEHHBIX HAayK, TEXHUKU U TEXHOJIOTHH;

e pa3BUTHE MPEJACTABICHUA O BO3MOXHBIX cdepax Oyayuiedl mpodeccruoHanbHON
NESTEIBbHOCTH, CBSI3aHHOM C (PU3MKOM, MOJArOTOBKA K JajbHEHIIEeMy OOYyYEHHIO B
ATOM HAIpaBJICHUU.

JlocTmkeHne 3THX LeNiel MporpaMMbl MO (PU3MKE Ha ypOBHE OCHOBHOTO OOIIETO

00pa3oBaHus 00ECIIEUNBACTCS PEIICHUEM CIICTYIONINX 3a1a4:

e TMpUOOpEeTEeHHWE 3HAHUM O JHUCKPETHOM CTPOCHHUU BEIECTBA, O MEXAaHWYECKHUX,
TEIJIOBBIX, DJIEKTPUYECKUX, MATHUTHBIX U KBAHTOBBIX SIBJICHUSIX;

e MpUOOpPETEHHE YMEHUN OINUCHIBAaTh W OOBSICHATh (U3NYECKUE SBJICHUS C
HCITOJTIH30BAaHNEM TTOTYYCHHBIX 3HAHHM;

e OCBOGHHE METOJOB pEIICHUS MPOCTCUIUX PACUETHBIX 3a/ad C HMCIOJb30BaHHUEM
(bu3HUEeCKUX MOJIENEH, TBOPUECKUX U MPAKTUKOOPUECHTUPOBAHHBIX 3a]1aY;

e pa3BUTHE YyMEHHUI HAONIONATh TMPUPOJHBIC SBJICHUS U BBIMOJIHATH OIBITHI,
nabopaTopHble pabOThl W IKCICPUMEHTAIBHBIE HCCIACAOBAHMS C HCIOJIb30BAHUEM
HU3MEPUTEIBHBIX TPHOOPOB;

e OCBOEHHE TPHUEMOB pabOTHl ¢ MH(POpMalend (HU3MUECKOTO COJEPIKaHUsI, BKIIOYAs
UH(GOPMAIIUI0O O COBPEMEHHBIX JOCTIKCHMSIX (GU3HKH, aHaIu3 U KPUTHYECKOE
OlICHHBaHUE UHMOPMAITIH;

e 3HAKOMCTBO cO cdepaMu TpoPeCcCUOHATLHON AEATETbHOCTH, CBS3aHHBIMH C
GU3NKON, W COBPEMEHHBIMH TEXHOJIOTHSIMH, OCHOBAaHHBIMH Ha JOCTHIKEHUSIX
bu3nUecKoi HayKHu.

Ha n3yuenue pusnku (6a30BbI YPOBEHB) HAa YPOBHE OCHOBHOTO OOIIETO 00pa30BaHUS

oTBOoAUTCS 238 yacoB: B 7 kiacce — 68 yacoB (2 yaca B Heen0), B 8 kiacce — 68 yacos (2
yaca B Hegemwo), B 9 kmacce — 102 waca (3 wyaca B  HeeN0).

[Ipennaraemplii B mporpamMme mo (pusuke nepedeHb J1abopaTopHBIX padOT U OIBITOB
HOCHUT PEKOMEHJATEIbHBIN XapaKTep, YYUTEb JCIAaeT BHIOOp MPOBEACHHS JTa0OPATOPHBIX
paboT W ONBITOB € YYE€TOM HHAMBUIYATbHBIX OCOOCHHOCTEM OOydYarommuxcs, CIUCKa
HKCIIEPUMEHTATLHBIX 3a/IaHHM, TMpeIaraéMbIX B pPaMKaX OCHOBHOTO TOCYIapCTBEHHOTO
AK3aMeHa 10 (PHU3HKE.

COJIEP)KXAHUE OBYUEHUSA

7 KIIACC

Paznen 1. @usuka v €€ poJib B IO3HAHUU OKPY:KAKOILEr0 MUPA.
®usuka — HayKa o npupoae. ABnenus npupoasl. GU3nUeCKue SABICHUA: MEXaHUYECKUE,
TETUIOBBIE, JNIEKTPUUYECKUE, MATHUTHBIE, CBETOBBIE, 3BYKOBBIE.



dusznueckue BenU4YUHBL. M3Mepenue ¢usznueckux BenuyuH. Pusznyeckue MpuOOPHI.
ITorpemnocTs n3MepeHN. MexXnyHapoaHas CUCTEMA EAUHULL

Kak ¢u3uka u gpyrue ecrecTBeHHbIE HAYKH U3y4aloT IpUpoAy. EcTecTBEeHHOHAYYHBIM
METOJi TIO3HAHUs: HaOJIOJIeHHE, TOCTAHOBKA HAy4YHOTO BOIPOCA, BBIIBIXKEHHE THIIOTE3,
HKCIIEPUMEHT IO TMPOBEPKE THUIOTe3, OOBsICHEHHE HabmomaeMoro sipineHus. OnucaHue
(bu3MYECKUX SIBICHUN C TTOMOIIIBIO MOJIEIIEH.

Jlemoncmpayuu.

1. MexaHu4ecKue, TEIUIOBBIE, JIIEKTPUUECKHUE, MATHUTHBIE, CBETOBBIE SIBIICHHUS.

2. ®usnydeckue NpuOOPHI U MpolieIypa MPSIMbIX U3MEPEHUN aHATOTOBBIM U LIU(PPOBBIM

npuOopoMm.

Jlabopamopnwie pabomel u onvimol.

1. OmpeneneHue UEHbI IeTIEHUs IKaJIbl U3MEPUTEILHOTO Tprbopa.

2. M3mepeHune pacCTOSAHUU.

3. H3mepenue o0bEMa )XUAKOCTU U TBEPIOTO Tea.

4. OmnpeneneHue pa3MepoB MabIX TeJl.

5. W3mepeHue Temmeparypbl NpU TOMOIIM >KUAKOCTHOTO TEPMOMETpAa M JaTuMKa

TEMIIEPATYPHI.
6. IIpoBeneHue ucciaegoBaHUs IO MPOBEPKE TUIIOTE3bL: JATbHOCTh MOJIETA LIAPHKA,
MYIIEHHOTO TOPU30HTAILHO, TEM 0O0JIbIIIE, YeM OOJIBIIIE BHICOTA ITYCKa.

Paszpnes 2. IlepBoHayaibHbIe CBEACHUS O CTPOCHUH BELeCTBA.

CrpoeHue BemiecTBa: aTOMbl M MOJIEKYJIbI, X pa3Mmepbl. ONbITHI, JOKA3bIBAIOIINE
JUCKPETHOE CTPOCHUE BEIIECTBA.

JIBr>keHue 4actull BemiecTBa. CBsI3b CKOPOCTH ABUKEHHSI YAaCTHI] C TEMIIEPATYpPOM.
BpoynoBckoe nBuxenue, nuddysus. BzaumoaelcTBue yacTHll BEIIECTBA: MPUTSKEHUE U
OTTaJIKUBAHUE.

ArperaTHble COCTOSIHUSI BEIIECTBA: CTPOCHHE Ta30B, XKUIAKOCTEM U TBEPIBIX
(kpucTaymmyeckux) Tesd. B3anMocBsi3b MEXy CBOMCTBAMU BEIIECTB B Pa3HBIX arperaTHbIX
COCTOSIHUSIX M UX aTOMHOMOJIEKYJIIPHBIM CTpoeHreM. OCOOCHHOCTU arperaTHbIX COCTOSIHUM
BOJIbI.

Jlemoncmpayuu.

1. HaGmrogenne OpOyHOBCKOTO JIBHKEHHSI.

2. HaGmonenue muddyszun.

3. HaOmroneHnue sBiCHUN, OOBICHSIOMIMXCS TMPUTSHKEHUEM WM OTTAJIKMBAHUEM

YacTHI] BEIIECTBA.

Jlabopamopnwie pabomuel u onvimol.

1. OrmeHka 1uaMeTpa aToMa METOJO0M PSJIOB (C UCIOJIb30BaHUEM (GoTorpadmii).

2. OmnpITHI 10 HAOJIOICHUIO TETUIOBOTO PACIIIUPEHUS Ta30B.

3. OnbIThI MO OOHAPYKEHUIO JEUCTBUS CHUJT MOJICKYJISIPHOTO MIPUTSKECHMUS.

Paznen 3. JIBu:keHue u B3auMoAeiiCTBHE TeJl.

MexaHnnueckoe JBHXeHUE. PaBHOMEpHOE U HepaBHOMEpHOE JBHkeHUE. CKOpPOCTb.
CpenHsisi CKOpOCTh IPU HEPABHOMEPHOM JABUKEHHUH. PacyéT myTu U BpeMEHHU JIBUKEHUS.



SBnenue wHepUUU. 3aKOH MHEPLUU. B3auMojeicTBUE TeNn Kak MPUYMHA U3MEHEHUS
CKOpPOCTH JBUMKEHMS Ted. Macca kak mepa uHepTHOCTH Tena. [InotHocTh BeuectBa. CBsi3b
IUIOTHOCTH C KOJIMYECTBOM MOJIEKYJI B €IMHUIIE 00BEMA BELIECTRA.
Cuia kak xapakTepucThKa B3auMmozeucTBus Ten. Cuna ynpyroctd u 3akoH ['yka.
N3mepeHue cuiibl ¢ MOMOINIBI0 JUHAMOMETpA. SIBJIeHUE TATOTEHUS M cwia Tsokectr. Cuna
TSDKECTH Ha Apyrux mianetax. Bec tena. HeBecomocth. CiiokeHHE CUII, HAPABJICHHBIX IO
oaHoil mpsimoi. PaBHoxeicTByromas cui. Cuna TpeHus. TpeHue CKOJIbXKEHUS U TPEHHUE
nokosi. TpeHre B NpUpOIE U TEXHUKE.
Jlemoncmpayuu.
1. HabnrogeHme MexaHMUECKOTO JIBIKCHUS TeETa.
2. H3mepeHune CKOpOCTH NPSMOJMHENHOTO IBUKECHUSL.
3. HaOnronenue siBlieHUs UHEPIUU.
4. HaOmoneHue u3MeHEHUs: CKOPOCTHU MPHU B3aUMOJICHCTBUH TETI.
5. CpaBHEHUE Macc M0 B3aUMOAECHCTBUIO TEI.
6. CnoxkeHue ChJl, HallpaBJICHHBIX 110 OJJHOM IIPSMOM.
Jlabopamopnwie pabomul u onvimol.
1. OmpeneneHue CKOPOCTA PABHOMEPHOTO JBMKEHUS (IIapUKa B JKUJIKOCTU, MOJIETHU
ANEKTPUUECKOTO aBTOMOOUIIS M TaK Jiajiee).

2. Ompeznenenue cpeJHEN CKOPOCTHU CKOJIbKEHUS OpycKa WM IIapuKa M0 HAKIOHHOU
TTOCKOCTH.
Ornpenenenue mI0THOCTH TBEPAOTO TENA.

4. OmBITHI, IEMOHCTPUPYIOIIKE 3aBUCUMOCTh pacTsKkeHus (nedopmaliii) npy>K|uHbl OT
MPUIOKEHHOM CHIIBI.

5. OnbIThI, IEMOHCTPUPYIOLINE 3aBUCUMOCTh CHJIbI TPEHHUS CKOJILKEHUS OT Beca Teja
1 XapakTepa CONMPUKACAIOIINXCS TOBEPXHOCTEM.

Pa3znen 4. JlaBjienne TBEPABIX TeJl, KMIAKOCTEN M ra30B.

Hasnenne. CrocoObl YMEHBIICHHMs ¥ YBEJIWYeHUs JaBieHus. JlaBieHwe rasa.
3aBUCUMOCTh JaBJICHHsS Ta3za OT 00BbEMa, Temmeparypel. Ilepenavya naBieHust TBEPABIMHU
TEJIAMU, KUJKOCTAMU U razamu. 3akoH [lackans. [IlHeBMaTHueckne mMamivHbl. 3aBUCUMOCTh
JABJICHUS KUAKOCTH OT TiIyOouHsbl. ['mapocrarnueckuil mapagokce. Cooliaromuecs cocyibl.
I'mapaBanyeckre MEXaHU3MBI.

AtMocdepa 3emun u atmocepHoe maBieHue. [[pUuuuHbl CyIIIECTBOBAHUS BO3AYITHOM
o6omouku 3emnu. OnbiT Toppuueu. M3mepenue atMocepHoro gaBieHus. 3aBUCUMOCTD
aTMOoc(EepHOro JaBJICHUS OT BBICOTHI Haja ypoBHEM Mops. [Ipubopbl mis u3MepeHus
aTMOC(EPHOTO JTaBJICHUS.

JlelicTBHEe KUIOKOCTM M Tra3a Ha IMOrPYKEHHOE B HHUX TeJO. BeITamkuBaromas
(apxumenoBa) cuia. 3akoH Apxumena. [InaBanue ten. Bo3ayxomnnaBanue.

Jemoncmpayuu.

1. 3aBHCHMOCTH JIaBJICHUS Ta3a OT TEMIIEPATYPHI.

2. Tlepenaua naBiieHUS KUIAKOCTHIO U Ta30M.

3. Coolmiaroniecs: CoCybl.

4. I'mppaBimnueckuit mpecc.



Jla
1.

[IposiBneHne neicTBUS aTMOC(PEPHOTO TABIICHUS.

3aBUCHMOCTh BBITAJIKUBAIOIIEH CHJIBI OT O0BbEMa MOTPYKEHHOM YacTH Tela U
IUIOTHOCTH 7KHJIKOCTH.

PaBeHCTBO BBITAJIKMBAIOIIEH CUIIBI BECY BBITECHEHHOU KUIKOCTH.

YcnoBrue 1IaBaHUsA TeEN: IUIABAHWE WM TOTPYKEHUE TEN B 3aBUCUMOCTH OT
COOTHOILICHHMS TUIOTHOCTEN TEJIA U JKUJIKOCTH.

Oopamopubvle padomovl U OnvIM L.

HccnenoBanue 3aBUCMMOCTH Beca Tela B BOJE OT 0ObEMA MOrpyXEHHOH B
KUJKOCTb YaCTH TeJa.

OnpeneneHre BBITAIKUBAIOLIEH CHIIbI, ACHCTBYIOIIEH Ha TeNO0, MOTPYKEHHOE B
KUIKOCTb.

IIpoBepka HE3aBUCUMOCTH BBITAIKUBAIOIIECH CHJIbI, JEHCTBYIOIIEH Ha TEIO B
KHUIKOCTH, OT MaccChl TeJa.

OnbIThI, TEMOHCTPUPYIOIIHNE 3aBUCUMOCTD BBITAJIKUBAIOLIEN CHUJIBL, JEUCTBYIOLIEH
Ha TEJIO B JKHUJIKOCTU, OT OOBEMA MOTPYKEHHOM B JKUJIKOCTh YacTH Tela M OT
IJIOTHOCTH 7KUJIKOCTH.

KoHcTpynpoBaHne apeomeTpa WM KOHCTPYMPOBAaHHE JIOJKH W ONpEIEICHUE €€
rpy30H0ABEMHOCTH.

Paszpnes S. PaGoTra 1 MOIIHOCTB. JHEPrus.
Mexanuueckas padota. MOIIHOCTb.

IIp
pI)I‘lal“a.

OCTBIC MCXAHU3MBI: pbIYdar, 6JIOK, HaKJIOHHas ITINIIOCKOCTB. HpaBI/IJ'IO PaBHOBCCHA
HpI/IMGHeHI/IG I[IpaBHJIa PaBHOBCCHA pPbIUdla K 6HOKy. «30710TOC IIpaBHUIIO»

mexanuku. KITJ[ mpocTeix Mmexanu3moB. [IpocTeie MexaHU3MbI B OBITY U TEXHHUKE.
Mexanunueckas sHeprus. KuHetmueckas um mnoteHuuanbHas sHeprus. [IpeBpainenue
OJIHOTO BMJIa MEXaHUYECKOM SJHEPTUU B IPYTOW. 3aKOH COXPAHEHHUs DHEPTUN B MEXAHUKE.

Jlemoncmpayuu.

1.

[Iprmepsl IPOCTHIX MEXAHU3MOB.

Jlabopamopnwie pabomel u onvimol.

1.

2.
3.
4.

8 KJUIA

Onpenenenue pabOThl CUJIbI TPEHUA MPU PABHOMEPHOM JBMKEHUM Tela IO
TOPU30HTAIBHON TOBEPXHOCTH.

Hccenenosanue ycioBruil paBHOBECHS pblyara.

N3mepenune KIIJ] HakIIOHHOM TIIIOCKOCTH.

N3ydenne 3aKk0Ha COXpaHEHHS] MEXaHUYECKOW dJHEPTUU.

CC

Pa3nea 6. TenjioBbIe AIBJIEHUS.

OCHOBHBIE TOJOKEHUS MOJEKYJISIPHO-KUHETUYECKOW TEOpUU CTPOCHHUS BEIIECTBA.
Macca u pa3mepbl aTOMOB M MOJIEKYJ. ONBITHI, MOATBEPKIAIOIINE OCHOBHBIE MOJIOKEHUS
MOJIEKYJIIPHOKHHETUYECKOW TEOPHH.

Monenn  TBEpAOro, JKUIKOIO M ra3o00pa3HOr0  COCTOSHUH  BEUIECTBA.
Kpucrannuueckue n amopdubie Tena. OObsICHEHHE CBOMCTB ra3oB, >KMJIKOCTEH M TBEPABIX



T€l Ha OCHOBE IOJOXKEHUN MOJICKYJISIPHO-KUHETHYEeCKOM Teopuu. (CMauuBaHuE U
KaWJUISIpHBIC SIBJIEHUSA. TEIIOBOE PaCIIUPEHUE U CHKATHUE.

Temnepatypa. CBsizb TeMIepaTrypbl CO CKOPOCTBbIO TEIJIOBOIO JIBUKECHHUSI YACTHIL.
Buayrpennsiss sHeprus. CrnocoObl M3MEHEHHsS BHYTpPEHHEW SHEpPruu: TeIvlonepenadya Hu
coBepieHrue paboTel. Buapl Temionepeaadn: TeIIOMPOBOHOCTh, KOHBEKITUS, H3TyUCHHUE.

KonuyecTBo TemnoTel. YenbHas TEIUIOEMKOCTh BellecTBa. TermIooOMeH M TEIIOoBOE
paBHOBecHe. YpaBHeHHWE  TeruioBoro  OamaHca. IlmaBimeHwe W OTBepJeBaHHE
KPUCTANIMYECKUX BEIIECTB. YAenbHass TeluioTa IuwiaBieHus. IlapooOpasoBanue w
koHJeHcanus. Mcmapenune. Kunenue. YaenpHas Teruiotra mapooOpa3oBaHUs. 3aBUCHMOCTD
TEeMITepaTyphl KATICHUS OT aTMOC(EPHOTO JaBICHUSI.

BnaxHocTts Bo3myxa.

DHeprus TOINIMBA. Y IeJIbHAs TeIIOTa CTOPaHMUSL.

[Tpunnmner padotel TermoBbix aBurateneit KIIJ[ temmoBoro asurartens. TermioBbie
JBUTATENM U 3alIATA OKPYKAIOIIEH CPEIbI.

3aKOH COXpaHEHUS U MPEBPAILCHUS] YHEPTUU B TEIUIOBBIX MPOIECCaX.

Jlemoncmpayuu.

1. HabmroneHue 6poyHOBCKOTO JBH)KCHHS.

2. HaGmonenue muddysun.

3. HaOnroneHue siBJ€HUN CMauMBaHUS U KaTWJUISIPHBIX SIBJICHUH.

4. HalmroJieHne TerioBOro paciupeHus Tel.

5. M3MmeHnenue paBleHMs Ta3a NIPU HM3MEHEHWH 0O0bEMAa M HArpeBaHUU HWJIU
OXJIQKJICHUU.

IIpaBuna u3aMepeHus TEMIIEPATYPHI.

Buae! Termonepenaun.

OxJtaxkaeHue npyu COBEPIIEHUH padOTBhI.

HarpeBanue npu coBepiieHuH pabOThl BHCIIHUMH CHJIAMHU.

10. CpaBHEHHE TEIJIOEMKOCTEH pa3IUUHbBIX BEILIECTB.

11. HaOmronenue kumeHus.

12. HabnmroaeHue nmocTostHCTBa TeMIIEpaTyphbl IIPU TIJIaBJICHUH.

13. Mojenu TerIOBBIX JBUTaTEICH.

Jlabopamopnwie pabomuel u onvimol.

1. OmnbITHI IO OOHAPYKEHUIO ACHCTBUSI CHIT MOJICKYJIIPHOTO IMPUTSKCHUS.
2. OmnbITHI 1O BBIPAIIMBAHUIO KPUCTAJIOB MIOBAPEHHOM COJIM WJIM caxapa.
3. OnbITel IO HAOJIOJCHUIO TEIJIOBOTO PACIIMPEHUs] Ta30B, KUIKOCTEH U TBEPABIX
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TeI.

4. OmnpenencHue TaBICHUS BO3AyXa B OaJUTOHE MIMPHUIIA.
OnbITHl, AEMOHCTPUPYIONIME 3aBUCUMOCTh JABJIEHUS BO3AyXa OT €ro o0béma u
HarpeBaHUs WJIM OXJIKICHHUS.

6. IIpoBepka ruUMOTE3bl JHUHEHHON 3aBUCUMOCTH JJIMHBI CTOJIOMKA JKHIAKOCTH B
TEPMOMETPUYECKON TPyOKE OT TEMIEPaTypHI.

7. HaOmronenve naMeHeHUs] BHYyTPEHHEH SHEPTUH TeJla B PE3YJIbTAaTe TEIUIONepe1auul U
pabOThI BHEITHUX CHII.



8. HccrmemoBanue sIBIEHUS TEMJIOOOMEHA TPHU CMEIIMBAHUM XOJOJAHOW W TOpSYEH
BO/IBL.

9. OmpezneneHue KOJUYECTBA TEIUIOTHI, IMOJIYYEHHOTO BOJOM IpPU TEIJIOOOMEHE C
HarpeTbiM METAJUTNYECKUM LIUJIUHIPOM.

10. OnpeneneHne yaeabHON TEeI0EMKOCTH BEIIECTBRA.

11. MccnenoBanue npolecca HCHapeHusl.

12. OnpenenieHue OTHOCUTENIBHOM BIIAXKHOCTH BO3/IyXa.

13. Onpenenenye yaeabHON TeTUIOTHI IJIaBJICHUS JIbJA.

Paznen 7. DiaekTpruyecKkue 1 MATHUTHbIE SIBJICHUS.

OnekTpuzanus Tei. J[Ba poja 3JIeKTpUUYECKHUX 3apsioB. B3auMoielicTBrEe 3apssKeHHBIX
ten. 3akoH KynoHa (3aBUCHMOCTH CHJIBI B3aUMOJICUCTBUS 3apSDKEHHBIX TENl OT BEIUYUHBI
3apsIIOB M PACCTOSTHUSI MEXKTY TeJIaMu ).

DnekTpuueckoe  mosie.  Hanpspk€HHOCTh — aniekTpuueckoro  moiist.  [IpuHuun
CYHEPHO3ULINU IIEKTPUUECKUX TOJICH (Ha Ka4eCTBEHHOM YpPOBHE).

Hocurenn snektpudeckux 3apsaoB. DJIEMEHTAPHBIN dJeKTpuueckui 3apsan. CtpoeHune
aroMa. [IpoOBOAHUKY 1 TUAJICKTPUKU. 3aKOH COXPAHEHUSI JIEKTPUUECKOTO 3apsiaa.

DJIEKTPUYECKU TOK. YCIOBHS CYIIECTBOBAHUS SJIEKTPHUYECKOTO TOKA. VCTOYHMKH
MOCTOSTHHOTO TOKa. JIEMCTBUS JEKTPUYECKOTO TOKA (TEIIOBOE, XUMUYECKOE, MAarHUTHOE).
DIIEKTPUYECKHUM TOK B )KUIKOCTSAX U ra3ax.

OnekTpuueckas nenb. Cuia TOKa. OJIEKTpUYECKOe HampsbkeHue. COnpOTHBIICHUE
MIPOBOAHUKA. YJIEIbHOE COINPOTUBJIEHUE BellecTBa. 3akoH Owma g ydacTka LEemu.
ITocnenoBarenbHOE U MapaIEIbHOE COCIUHEHUE ITPOBOJHUKOB.

PaGoTa u MoOmHOCTh 3JeKTpUYecKOro Toka. 3akoH [[xoyms—JleHma. DnexTpudeckue
LIETH U IOTPEOUTENH IEKTPUUECKOM dHepruu B ObITy. KopoTkoe 3aMbIkaHuE.

[TocTossHHBIE MarHWUTHL. B3amMoaeicTBHE MOCTOSHHBIX MarHUTOB. MarHuTHOE MOJIE.
MarauTtHoe 1ojie 3eMJIM U €ro 3HauYeHue ISl )Ku3HU Ha 3emiie. OnbIT OpcTena. MarHuTHoe
[OJIe BJIEKTPUYECKOro ToOKa. IIpuMeHeHWe »IEeKTpOMarHuToB B TeXHUKE. JlelicTBue
MAarHUTHOTO TIOJiI HA MPOBOAHUK C TOKOM. OJEKTPOJBHUTaTElb MOCTOSHHOTO TOKA.
Hcnonb3oBaHuE 3JIEKTPOABUTATENEH B TEXHUUECKUX YCTPOMCTBAX U HA TPAHCIIOPTE.

Onbitel @apaznes. SBrmeHune snexkTpomMarHuTHOM uHAYKIuU. [IpaBuno Jlenna.
Onextporenepatop. CrocoObl MOMYYEHUS! AIEKTPUUYECKON JHEPTHUU. DJIEKTPOCTAHIIMHM Ha
BO300HOBJISIEMBIX UCTOUHUKAX SHEPTHH.

Hemoncmpavuu.

DIIeKTpU3aLUs Tell.

JIBa poJia 3JIEKTPUUYECKUX 3apsSA0B U B3AUMOJEHUCTBUE 3aPSKEHHBIX TEI.
YCTpOUCTBO U IEUCTBUE JIEKTPOCKOMNA.

DIIeKTpOCTaTUUECKAst HHAYKIHS.

3aKOH COXpAHEHUS JICKTPUUECKUX 3aPSAI0B.

[IpOoBOAHUKY U JUBJEKTPUKH.

MoaenupoBaHue CUIOBBIX JIMHUN 3JIEKTPUYECKOTO TOJIA.

M cTOYHMKM TTOCTOSTHHOTO TOKA.

JIelCTBHS DIEKTPUIECKOTO TOKA.

L N U A W



10.
11.
12.
13.
14.
15.
16.
17.
18.
19.
20.
21.
22.
23.
24.
25.

DNEKTPUYECKUNA TOK B KUJIKOCTH.

["a3oBbI1i pa3psia.

N3mepenune cuibl TOKa aMIEPMETPOM.

N3Mepenne 3JeKTpuueCcKOro HalpsKeHUs BOJIbTMETPOM.

Peocrar u marazuH CONpOTUBIICHUN.

BzaumojelicTBre MOCTOSHHBIX MAarHUTOB.

MoenupoBaHre€ HEBO3MOXXHOCTH Pa3/ICJICHUS MTOJI0OCOB MarHuTa.
MoennpoBaHr€ MarHUTHBIX MOJIEH MOCTOSIHHBIX MAarHUTOB.
OnbIT Opcrena.

MarHutHoe noJje Toka. DJIeKTPOMarHur.

JleliCTBHE MAarHUTHOTO TOJIsI HA TPOBOJHUK C TOKOM.
DJIEKTPOJBUTATEND MTOCTOSTHHOTO TOKA.

HccnenoBanue sBIEHUS 2JIEKTPOMArHUTHON UHAYKIIUH.

OmnebiTel @apanest.

3aBUCUMOCTH HaIPABJIEHUS] MHIYKIIMOHHOTO TOKA OT YCIIOBHI €r0 BOSHUKHOBEHMUSI.
DIIEKTPOrE€HEPATOP MOCTOSIHHOTO TOKA.

Jlabopamopnwie pabomol u onvimol.
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10.
11.
12.

13.
14.
15.

16.
17.

18.
19.

OnbIThl 10 HAOTIOACHUIO SJIEKTPU3ALUH TEI UHIYKIIUEH U TPU CONPUKOCHOBEHUH.
HccnenoBanue neCTBUS 3JIEKTPUYECKOTO MO HA MPOBOJAHUKHU U IUDJIEKTPUKH.
COopka u npoBepka pabOThI ANEKTPUUECKON LIETTH MOCTOSIHHOTO TOKA.

W3mepenne U peryaupoBaHue CHIIbI TOKA.

N3mepenne U peryaupoBaHne HANPSKEHUS.

HccnenoBanue 3aBUCUMOCTH  CHJIBI  TOKA, HIYIIETO 4YEpe3 pe3ucTop, OT
CONPOTHUBJICHUS PE3UCTOPA U HANIPSHKEHUS HA PE3UCTOPE.

OneITbl, JEMOHCTPUPYIOUIME 3aBUCUMOCTbH  AJIEKTPHUUYECKOTO  CONMPOTHUBICHUS
IPOBOJHUKA OT €r0 JUIMHBI, IUIOIIAIN [TONIEPEYHOTO CEYEHUS U MaTEpHAIa.
[IpoBepka mpaBuiia CIOXKEHUS HANPSKEHUW MPU MOCIEI0BATEIbHOM COECIMHEHUU
IBYX PE3UCTOPOB.

[IpoBepka mpaBuiIa sl CUIIbI TOKA MPU MapajieIbHOM COETUHEHUN PE3UCTOPOB.
Onpenenenue pabOThI AJIEKTPUUECKOTO TOKA, HAYIIETO Yepe3 PE3UCTOP.
OnpeneneHre MOIHOCTH AIEKTPUYECKOTO TOKA, BBIIEISIEMON HAa PE3UCTOPE.
HccnenoBanue 3aBUCMMOCTH  CHJIBI  TOKAa, MAYLIEr0 4Yepe3 JamIouyKy, OT
HaIpsKEHUS Ha HEW.

Onpenenenune KII/I HarpeBaTens.

HccnenoBanre MarHUTHOTO B3aUMO/ICMCTBUS TOCTOSIHHBIX MAarHUTOB.

N3yueHne MarHUTHOTO TMOJSl TOCTOSIHHBIX MAarHUTOB TpPU WX OOBEIUHEHUU U
pazzieNeHun.

HccnenoBanue 1enMCTBUS SIEKTPUUECKOTO TOKA HA MATHUTHYIO CTPEJIKY.

OnbIThl, AEMOHCTPUPYIOIIME 3aBUCHUMOCTb CHJIbI B3aUMOJEHCTBHSI KATYIIKH C
TOKOM M MarHuTa OT CHJIbI TOKA U HAIllPaBJICHUS TOKA B KaTYIIIKE.

N3yuyeHue AeiCTBUS MarHUTHOT'O MOJISL HA IPOBOJHUK C TOKOM.

KoHcTpynpoBanue u nuzyueHue paboTbl AIEKTPOIBUTATENS.



20. M3mepenue KIIJI anekTpoaBuratesibHOW yCTaHOBKH.
21. ONBITHL IO MCCIIEOBAHUIO SIBJICHUS 3JIEKTPOMArHUTHOM MHIYKLHHU: HCCIEIOBAHUE
M3MECHEHUM 3HAYCHUS M HAIPABJICHUS MHIYKIIMOHHOIO TOKA.
9 KUIIACC

Pa3znea 8. Mexannueckue siBJICHHUS.

Mexannueckoe aBmxeHne. MarepuanbHas Touka. CucteMa orcuéra. OTHOCUTEIBHOCTD
MEXaHUYECKOTO JBWKEHUsA. PaBHOMEpHOE mNpsMOJMHENHOE ABWKEHUE. HepaBHOMepHOE
npsAMOJIMHEHOEe ABMKeHuEe. CpelHssi 1 MTHOBEHHAsl CKOPOCTh Tejla TP HEPaBHOMEPHOM
JBUKEHHM.

VYckopenue. PaBHOyckopeHHOE mpsMOiIuHEHoe nBkeHue. CBOOOIHOE TajeHHE.
OmnbiTel ['anunes.

PaBHOMepHOE nBHKEHME 110 OKPYXHOCTH. [lepros u yacrora obpamienust. Jluneiinas u
YTJIOBAsi CKOPOCTH. LIeHTpoCTpeMUTENBPHOE YCKOPEHUE.

IlepBsiii 3ak0oH HproToHa. Bropoii 3akon Herotona. Tpetuit 3akon Hetotona. IIpuHnun
CYHEPIO3ULINU CHUIL.

Cuna ynpyroctu. 3akoH ['yka. Cuita TpeHMS: cuia TPEHUs CKOJIBXKEHUS, CUJIa TPEHUs
ITIOKOs1, IPYTHUE BUABI TPEHUSI.

Cuna TSKECTH M 3aKOH BCEMHUPHOTO TATOTEHHUS. Y CKOPEHUE CBOOOJHOrO MaJCHHS.
HBuxenue mianer Bokpyr Comnma. IlepBasg kocMuueckass ckopocTs. HeecomocTs u
[IEPErpy3KH.

PaBHOBecue MarepuanbHOl Touku. AOcoiOTHO TBEpAOE Teno. PaBHOBecue TBEPAOTO
TeJla C 3aKPEIIEHHON OChIO BpalleHusi. MoMeHT cuiibl. LIeHTp TsxecTH.

Nmnynece Tena. M3menenne nmnyinbca. UMmyibe cuiibl. 3aKOH COXpPaHEHUs UMITYJIbCA.
PeakTuBHOE NBUXKEHUE.

Mexannueckasi pabota 1 MOIIHOCTh. PaboTta cuit TskecTd, ynpyroctu, TpeHus. CBsi3b
sHepruv M padotel. [loTeHIManbHas SHEPTUs Tena, MOJHATOrO HaJ MOBEPXHOCTHIO 3E€MJIU.
[loreHumanbHass dHeprus cxarod npyxuHbl. Kunernueckas oHeprusa. Teopema o
KMHETUYECKOW SHEPTUH. 3aKOH COXPAHEHUSI MEXaHUYECKOW SHEPI M.

Jemoncmpayuu.

1. HaOmroneHne MexaHMUeCKOro ABMXKEHHUS Tela OTHOCUTENBHO Pa3HbIX TEJ OTCUETA.

2. CpaBHEHME NyTEN U TPACKTOPHUM IBHKEHUS OAHOTO M TOTO K€ T€Jla OTHOCUTEIBHO
pPAa3HBIX TEJ OTCUYETA.

N3mepenne CKOpOCTH U YCKOPEHUS TPSIMOJIMHENHOTO IBUKEHUS.

HccnenoBanue npu3HaKOB PAaBHOYCKOPEHHOI'O IBUKEHUS.

HaGnronenue aBu>XeHUs Tela Mo OKPYKHOCTH.

HaOnronenne MexaHWYECKUX SIBJICHUM, MPOUCXOJAIIUX B CHCTEME OTCUéra
«Temexka» 1pu €€ pPaBHOMEPHOM M YCKOPEHHOM JBHKEHUM OTHOCUTEIBHO
KaOuHeTa (PU3nKH.
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3aBUCUMOCTb YCKOPEHHS T€jla OT MacChl TeJla U ACHCTBYIOIIEH HA HETO CUIIBI.
8. HaOmroneHue paBeHCTBa CUJI IPU B3aUMOJICHCTBUU TEIL.
N3menenue Beca Tena npu yCKOPEHHOM JBUKEHUU.



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

Ileperaua umiynbsca npy B3anMOJECUCTBUU TEN.

[IpeoOpazoBaHus S3HEPTUU NPU B3aUMOACHCTBUU TEN.

CoxpaHeHne UMITyJIbCa IIPU HEYIIPYTOM B3aUMOJEHCTBHUH.

CoxpaHeHHe UMITyJIbCa IPU a0COTIOTHO YIPYTOM B3aUMOAECHCTBUU.

Habmoienue peakTUBHOTO ABM)KECHUS.

CoxpaHeHHe MEXaHUYECKOM SHEPTUU TPU CBOOOAHOM IaJIEHUU.

CoxpaHeHHEe MEXaHUYECKOW OHHEPruy IpU JBW)KECHMM Tella IOJA JEUCTBHUEM
IPYXXUHBI.

Jlabopamopnwie pabomuel u onvimol.

1.

10.

11.

KoncTpyupoBanue TpakTa i pa3roHa M JaJIbHEHIIEr0 PaBHOMEPHOTO JIBHXKEHUS
[IapUKa WIH TEJIEHKKH.

Omnpenenenue cpeHeld CKOPOCTH CKOJIbKEHHsI OpycKa WM JIBUJKEHUS IIapuKa 1o
HAKJIOHHOM IMJIOCKOCTH.

OmnpeneneHre yCKOpEHUsl Tela MPU PaBHOYCKOPEHHOM JIBIXKEHUHM MO HAKIOHHOMN
MJIOCKOCTH.

HccnenoBanne 3aBUCUMOCTH MYTH OT BPEMEHHU MPH PABHOYCKOPEHHOM JIBIKEHUHU
0e3 HayaIbHOM CKOPOCTH.

[IpoBepka THUIOTE3bI: €CIU TMPU PABHOYCKOPEHHOM JABMKEHUU 0€3 HadaIbHOU
CKOPOCTH TYTH OTHOCSTCS Kak psiJ HEYETHBIX YHCET, TO COOTBETCTBYIOIIWE
MIPOMEKYTKHA BPEMEHH OJMHAKOBBI.

HccnenoBanne 3aBUCUMOCTH CHJIBI TPEHUSI CKOJIBKEHUS OT CHJIBI HOPMAJILHOTO
JaBJICHUSI.

Omnpenenenre kKodpPUIeHTa TPEHUS CKOJIBKEHUS.

Onpenenenne KECTKOCTH NPYKUHBI.

Omnpenenenre pabOThl CUIBI TPEHHWS] TPU PABHOMEPHOM JIBIDKEHUHW Tela II0
TOPU30HTAIIBHOM ITOBEPXHOCTH.

Onpenenenue paboOThl CUJIBI YIPYTOCTU MpPU MOABbEME Ipy3a C UCHOIb30BAHUEM
HEMOJIBIYKHOTO U TIOJIBUYKHOTO OJIOKOB.

N3ydenne 3aKk0Ha COXpaHEHUS SHEPTUH.

Pa3nen 9. Mexannueckue KoJieOaHUS U BOJIHBI.

Koneb6arenbnoe nBmxkeHne. OCHOBHbBIE XapaKTEPUCTUKU KOJIEOAHMIA: MEPUOJI, 4acTOTa,
aMIuMTyaa. MaremaTudecKuii W NPYKUHHBIA MasTHUKH. [IpeBpaiieHue sHepruu mnpu
KO0JIEOATEIILHOM IBHIKEHUH.

3aryxawme kosieOanus. BwiHykneHHble KoneOaHusi. Pe3zonanc. Mexanuueckue
BOJIHBI. CBOMCTBA MEXaHWYECKUX BOJIH. [IpomonbHbIE U TIONIepedHble BOJIHBI. J{JTMHA BOJHBI
U CKOPOCTb €€ pacnpocTpaHeHUs. MeXaHWYeCKue BOJIHBI B TBEPAOM TeEJE, CEUCMUYECKUE

BOJIHBI.

3ByK. [ pOMKOCTB 3ByKa U BbICOTa TOHA. OTpaxkeHue 3Byka. HGpa3ByK U yiIbTpa3ByK.
Jemoncmpayuu.

1.
2.
3.

Habmonenue xonebanuii Tei noa JeHCTBUEM CHUIIBI TSKECTH U CHIIBI YIIPYTOCTH.
Hab6nronenue xonebanuii rpy3a Ha HUTH U HA TIPYXKUHE.
HaGnronenue BoIHYKIEHHBIX KOJIEOaHU 1 pe30HaHca.



4. PacnpocTpaHeHue NpOoJ0JIbHBIX U MONEPEUHBIX BOJIH (HA MOJENH).
5. HaGmroneHnue 3aBUCHMOCTH BBICOTHI 3ByKa OT YaCTOTHI.
6. AKyCTHYECKUI PE30HAHC.
Jlabopamopnsie pabomul u onvimol.
1. OmpexeneHne 4aCTOTHI U MEpUOAA KOJIEOAHU MaTEMAaTUYECKOTO MAsITHHUKA.
2. OmnpeneneHue 4acTOTHl U Meproia KoiaeOaHu NMPYKUHHOTO MasTHHUKA.
3. HccnenoBanue 3aBUCUMOCTH Meproja KoJieOaHUN MOABEIICHHOTO K HUTH Ipy3a OT
JUTUHBI HUTH.
4. VccnenoBaHnue 3aBUCMMOCTH TIepHojia KoiaeOaHuil MPy>KMHHOTO MAasiTHUKA OT MacChl
rpy3a.
5. IlpoBepka He3aBUCMMOCTU Tepuoja KoJeOaHH Tpy3a, MOABEIICHHOTO K HUTH, OT
Macchl Ipy3a.
6. OmbIThI, JAEMOHCTPUPYIOIIHME 3aBUCUMOCTbh TNEPHOJA KOJIEOAaHUN MPYKUHHOTO
MasgTHHKA OT MAcChl TPy3a U )KECTKOCTH MPY>KUHBI.
7. W3MepeHue yckopeHusi CBOOOAHOIO MaICHUS.
Paszges 10. DieKTpoMarHuTHoOE 1M0JI€ M 3JIEKTPOMATHUTHBIE BOJIHBI.
DJIEKTPOMAarHUTHOE MOJE. DIEKTPOMArHuTHbIE BOJIHBI. CBOWCTBA 3JEKTPOMATHUTHBIX
BoJH. [llkana »7ME€KTpOMArHUTHBIX BOJIH. VCMOJIb30BaHHE 3JIEKTPOMATHUTHBIX BOJIH IS
COTOBOM CBS3U.
DneKTpoMarHuTHas rmpupoaa csera. CkopocTs cBeTa. BOoJIHOBBIE CBOKCTBA CBETA.
Jlemoncmpayuu.
1. CBolCTBa 3JIEKTPOMarHUTHBIX BOJIH.
2. BOJIHOBBIE CBOKCTBA CBETA.
Jlabopamopnwie pabomel u onvimol.
1. M3yuyeHue CBOMCTB AJIEKTPOMATHUTHBIX BOJH C MOMOIIbI0 MOOMIIBHOTO Tele(POHAa.
Pa3nen 11. CBeToBbIe IBJICHHUS.
JlyueBass Mmomenb cBera. Mcrounuku csera. [IpsMonnHeENHOE pacnpOCTpaHEHHE CBETA.
3atmenns Connua u JIynsl. Otpaxenne ceta. [1nockoe 3epkano. 3aKOH OTpa)XEHUs CBETA.
[Ipenomiienue cBeta. 3aKOH MpeOMIICHUS CBeTa. [loIHOE BHYTpEHHEE OTpa)xKCHHE
cBera. Mcnonb30oBaHuE OJHOTO BHYTPEHHETO OTPAKEHUS! B ONTHYECKUX CBETOBOJAX.
Jlunza. Xon mywedt B ynmnze. OnTudeckas cuctema (oroammapara, MHUKPOCKONA H
Teneckona. ['a3 kak onTudeckas CucteMa. binm3opykocTs U JalbHO30pPKOCTb.
Paznoxenue Oenoro ceera B crekTtp. OnbiTel HetoToHa. CrioskeHHE CIEKTPalbHBIX
uBeToB. /lucnepeus ceera.
Jemoncmpayuu.
[IpssmonuHEHOE pacCIpOCTPAHEHUE CBETA.
OtpaxkeHue cBeTa.
[Tonyyenue n300pakeHUi B MJIOCKOM, BOTHYTOM U BBIITYKJIOM 3€pKajax.
[Ipenomiienue cBera.
Onrtuueckui CBETOBOI.
Xon iaydeil B cobuparoiiei JInH3e.
X0 Iy4ell B pacCerBaroIIeH JIMH3E.
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8.
9.

[Tomyuenune n300pakxeHuii ¢ TOMOIIBIO JIMH3.
[Tpunumn aeiicTBus GoroanmapaTa, MUKPOCKOIA U TEJIECKOIA.

10. Monens riasa.

11. Paznoxenue 6e10ro cBera B CIEKTP.

12. [lomy4yeHune 6em0T0 CBETA IPH CIIOKEHUH CBETA PA3HBIX IIBETOB.
Jlabopamopnwie pabomuel u onvimol.

1.
2.

N o v oA

HccnenoBanue 3aBUCMMOCTH yTJTa OTPaXXSHHS CBETOBOTO JIyda OT yrJja MmaIeHusl.
N3ydenne xapakTepuUCTHK N300paskeHUs TIpeIMeTa B TUIOCKOM 3epKalie.
HccnenmoBanue 3aBUCUMOCTH yTJIa MPEIOMIICHHUS CBETOBOTO JIyda OT yrja MaJeHuUs
Ha TPaHUIIE «BO3TYX—CTEKIION.

[Tonyuenne n3o0paxxeHu ¢ MOMOIIBIO COOMPAIOIICH JIMH3HI.

Omnpenenenre (HOKYCHOTO PACCTOSHUSI U ONTUYECKOM CHIIBI COOMPAIOIEH JIMH3BI.
OnBITH 1O Pa3JIOKEHUIO OEJIOT0 CBETA B CIEKTP.

OnbITHl IO BOCHPHSTHUIO 1IBETA MPEIMETOB MPHU UX HAONIOEHUU UYepe3 IIBETOBBIC
(UIBTpHL

Paznen 12. KBaHTOBBIE SIBJICHUS.

OmnswiTel Pezepdopna u mmanerapHas mojiens aroma. Mojens atoma bopa. Ucnyckanue
Y TorjoleHre ceera aromoM. KBaHThl. JInHeHYaThIe CIIEKTPHI.

PanpnoaktuBHOCTh. Anbda, Oera- W ramma-uziaydeHus. CTpoeHHE aTOMHOIO sfpa.
Hyknonnas monens aromHoro siapa. M3oromel. PagmoaktuBHbIE npeBpamienus. [lepuon
MOJIypaciaia aTOMHBIX SIIEP.

SnepHble peakuuy. 3aKOHBI COXPAHEHHUS 3apsiI0BOIO M MACCOBOIO YHMCEN. JHEPIHs
CBA3M aTOMHBIX snep. CBsA3b Maccel M 3Hepruu. Peakuuu cuHTE3a W JENEHUS SIIED.
Nctounnku sneprun ConHIa U 3BE3I.

Anepnas sHepreTuka. [[elicTBUs paguOAKTUBHBIX W31yYECHHUHN Ha )KUBBIE OPTaHU3MBI.

Jlemoncmpayuu.

1
2
3
4.
5
6

CrexTpbl U3ITy4YEeHHs U IOTJIOLIEHUS.

CrexTpbl pa3aM4HbIX Ta30B.

CnekTp Bogopoa.

Ha6nronenue tpekoB B kamepe Buiibcona.

PaboTa cuéTunka HOHUBHPYIONTUX U3ITYyUCHUH.

Perucrpanus uznydeHns NpupoOIHbIX MUHEPAJIOB U TPOTYKTOB.

Jlabopamopnwie pabomel u onvimol.

1.
2.

3.

HaGnroneHue CIuTONTHBIX U JIMHEHYATHIX CIIEKTPOB U3ITyUCHHS.

HccnenoBanue TpeKOB: M3MEPEHHUE DHEPTHMU YACTHUIHI MO TOPMO3HOMY IyTH (I10
doTorpadusm).

N3mepenne pagnoakTHBHOTO (hoHa.

IHoBTOpHUTEIBbHO-0000 1A IINI MOAYJIb.

[ToBTOpUTENHEHO-0000IIAIOIINIA  MOAYJb MpeAHa3HayeH Mg CHUCTeMaTH3aluu |
000OIIEHUsT TPEIMETHOTO COJIEpPKAHUS U ONbITa JEATEIBHOCTH, MPUOOPETEHHOTO MpH
M3Y4YEeHHUU BCEro Kypca (pU3uKH, a Takxke U MOJTOTOBKA K OCHOBHOMY IOCYAapCTBEHHOMY
AK3aMeHy Mo (pu3uKe Juisi 00y4yaroIMUXCsl, BIOPABIIMX 3TOT yUYE€OHBIN MpPEaMET.



IIpyn wu3yyeHMH JAHHOTO MOAYJIA PEATU3YIOTCd M CUCTEMATU3UPYIOTCS BUJBI
JESTeIbHOCTH, Ha OCHOBE KOTOPBIX OOECHEeYMBAETCS JOCTHKEHHE MPEIMETHBIX U
MeETaIpeIMETHBIX IUTAHUPYEMBIX pe3ynbTaToB oOyueHus, dopMmupyercs
€CTECTBEHHOHAy4YHass TPaMOTHOCTb: OCBOCHUE HAYYHBIX METOJOB HCCIICOBAHUS SIBICHUI
OPUPOJBI U TEXHUKH, OBJIAJICHUE YMEHUSIMH OOBICHITH (PU3UUYECKUE SBICHUS, MPUMEHSS
ITOJIyYEHHBIC 3HAHUs, pEIIATh 3aa41, B TOM YHCJIE KAYECTBEHHBIE U KCIIEPUMEHTAJIbHBIE.

[IpyHIMIINATIBHO ACATEIBHOCTHBIM XapaKTep JAaHHOIO pasjiellia peanu3yeTcs 3a CUET
TOT0, YTO 00YYaOIIKECS BBINOIHSIIOT 33JaHNs, B KOTOPBIX UM IIPEAJIAraeTcs:

Ha OCHOBE IIOJyYEHHBIX 3HAHUI pacro3HaBaTb M HAYYHO OOBSCHATH (hU3HUECKUE
SABJICHUS B OKPYKAIOIIEH IPUPOJIE U ITOBCETHEBHOM KU3HU;

MCIIOJIb30BaTh HAy4YHbIE METOBI HUCCIENOBAaHUS (DU3HUECKUX SIBICHHUI, B TOM YHUCIE
IUTSI IPOBEPKHU TMIIOTE3 U MOJTYYEHUS] TEOPETUYECKUX BBIBOJIOB;

OOBSICHATh HayYHbIE OCHOBBI HanOoJie€ BaXKHBIX JOCTUKEHMHM COBPEMEHHBIX TEXHOJIOTHH,
HaIlpyuMep, NPAKTUYECKOTO HCIOJb30BAHUS PA3JIMYHBIX MCTOYHUKOB DHEPTMHM HAa OCHOBE
3aKOHA MMPEBPAILECHUS U COXPAHEHHSI BCEX U3BECTHBIX BUJOB SHEPTUU.

IINTAHUPYEMBIE PE3YJIBTATBbI OCBOEHHUA ITPOI'PAMMBI 110 ®U3UKE
HA YPOBHE OCHOBHOI'O OBILIEI'O OBPA30OBAHUA

N3yuenune ¢u3MKkd Ha YpPOBHE OCHOBHOIO OOIIEro 0Opa3oBaHUS HANpPABICHO Ha
JOOCTUKEHHE  JIMYHOCTHBIX, METalmpeIMETHbIX M  MPEAMETHbIX  00pa30BaTEIbHBIX
pE3yNbTATOB.

B pesynbrare u3ydyeHus (U3MKM Ha YpOBHE OCHOBHOTO oOOHIEro oOpa3oBaHMs Y
oOyuatoterocs OyayT copMUpPOBaHbI CIEIYIONIUE TUYHOCTHBIE PE3YJIbTaThl B YACTH:

e 1) maTpMoTH4YECKOro BOCIMTAHUA:

e - TMpOSBIECHUE MHTEpECa K MCTOPUM M COBPEMEHHOMY COCTOSIHMIO POCCHICKOHN
bu3nYecKoil HayKH;

e - IIEHHOCTHOE OTHOILIEHHUE K TOCTHKEHHSIM POCCUNUCKHUX YUEHBIX-(PU3UKOB;

e 2) rpaKIaHCKOI0 U IYXOBHO-HPABCTBEHHOI'0 BOCIIMTAHUA:

e - TOTOBHOCTb K AaKTHMBHOMY YYacTUIO B OOCYXJIEHHU OOIIECTBEHHO 3HAYUMBIX HU
TUUYECKUX MPOOJIEM, CBSI3aHHBIX C MPAKTUYECKUM MPUMEHEHUEM JTOCTHKEHUN (PU3HKH;

e - OCO3HAHHWE BaXHOCTH MOPAJIBHO-ITUYECKUX IPUHLUIIOB B AEATEIBHOCTH YUEHOTO;

e 3))3CTeTHYeCKOro BOCIIUTAHMSI:

e - BOCHPHITHE ICTETUUECKUX KaueCTB PU3NUECKON HAYKU: €€ TapMOHUYHOTO IOCTPOEHUS,
CTPOrOCTH, TOYHOCTH, JIJAKOHUYHOCTH;

e 4) HEHHOCTH HAYYHOI'0 MO3HAHUSA:

e - OCO3HAHME LEHHOCTH (PU3MYECKON HAYKH KaK MOIIHOTO MHCTPYMEHTA MMO3HAHUS MHPA,
OCHOBBI Pa3BUTHS TEXHOJIOTUHN, BAXKHEUIIIEN COCTABIIAIOIIEH KYJIbTYPBHI;

e - Pa3BUTHE HAYYHOU JHOOO3HATEIBLHOCTH, MHTEPECA K UCCIEI0BATENbCKON JEATEIbHOCTH;

e 5) ¢popMupoBaHus KYJIbTYPbI 310POBbSI U IMOIIMOHAILHOTO 0JIATOMOIYYHUSI:

e - OCO3HAHME LIEHHOCTH 0€30MacHOr0 00pa3a >KU3HH B COBPEMEHHOM TEXHOJOTHYECKOM
MHUpE, BaXKHOCTH TMpaBWJ 0OE€30IacCHOTO IMOBEJEHUS Ha TPAHCHOPTE, Ha Joporax, ¢
AIIEKTPUUECKUM U TETUIOBBIM 000pYAOBaHUEM B JOMAIIHUX YCIOBUSX;



- c(opMuUpOBaHHOCTh HaBBIKA peQICKCHMU, MPU3HAHUE CBOETO MpaBa Ha OIIUOKY U

TaKOro K€ IIpaBa y JApPyroro 4ejoBeKa;

e 6) TPyI0BOIO BOCIIMTAHMS:

e - QAKTUBHOE Yy4YacTH€ B pCIICHUU MPaKTUYECKUX 3a1ady (B paMKax CEMbH,
o0pa3oBaTeNbHON OpraHMW3aIlui, TOpojaa, Kpas) TEXHOJIOTHYECKOM W COIMAIBLHON
HANPaBIEHHOCTH, TPEOYIOIIUX B TOM UKCIE U (PU3UUECKUX 3HAHUII,

e - MHTEpPEC K MPAKTUUECKOMY M3YUYEHUIO MPOEeCcCui, CBI3aHHBIX C (PUBHKOM;

e 7)3K0JIOTNYECKOT0 BOCTIMTAHUS:

e - OpUEHTALUS HA MPUMEHEHHE (PUINYECKUX 3HAHWU I pelieHus 3agad B o0JacTu
OKpPY’KaIoIIel Cpe/ibl, INIAHUPOBAHUS IMOCTYNKOB U OLEHKH UX BO3MOXKHBIX MOCJIEICTBHIA
JUISL OKPY’KAKOIIEN CPEbI;

e - OCO3HaHME rI00aJTbHOTO XapaKTepa HKOJIOTHUYECKUX MPOOJIeM U MyTeH X pelleHus;

e 8) aganTanum K U3MEHSIOIMMCS YCJIOBHUSAM CONMATBHON 1 NPUPOJIHONM Cpeabl:

e - MOTPEOHOCTh BO B3aMMOJCHCTBMU MPU BBIIOJHEHUU MCCIECIOBAaHUNA M MPOEKTOB
(bu3nYeCKON HAMPABICHHOCTH, OTKPBITOCTD OMBITY U 3HAHUSAM JPYTHUX;

e - IIOBBIIIEHUE YPOBHS CBOE€H KOMIIETEHTHOCTH Yepe3 MPAKTUUECKYIO IESTEIbHOCTD;

e - MOTPEOHOCTh B (POPMUPOBAHUU HOBBIX 3HAHUM, B TOM uucie GOpMYIUPOBATH HJIECH,
MOHSTHS, TUIIOTE3bI O PUBNYECKUX OOBEKTAX U SBJICHUSX;

e - OCO3HaHME IEe(PUIMTOB COOCTBEHHBIX 3HAHUI U KOMIIETEHTHOCTEW B 001acT (PU3UKH;

e - IUIAHUPOBAHUE CBOETO PA3BUTHUS B NIPUOOPETEHUH HOBBIX (PM3HUECKUX 3HAHUM;

e - CTPEMJICHHE aHAJIM3UPOBaTh M BBIABIATH B3aMMOCBSI3M MPHUPOABI, OOIIECTBA U
HYKOHOMHKHU, B TOM YHCIIE C UCIIOJIb30BaHUEM (U3UUECKUX 3HAHUM;

e - OIEHKA CBOMX JICUCTBUU C YUYETOM BIMSHHS Ha OKPYXKAIOIIYIO CpPEdy, BO3MOKHBIX

rJI00aJIbHBIX MTOCJIEACTBUH.

METAINIPEAMETHBIE PE3YJIBTATBI

B pesynbrare ocBoeHMs mporpammbl Mo (PpU3MKE Ha YPOBHE OCHOBHOTO OOIIETO
oOpa3oBaHusl y oOyuwaromierocsi 0yayT cpopMUpOBaHbl MeTamnpeAMeTHbIe pe3yJbTaThl,
BKJIIOUAIOIIME [103HABATEIbHBIC YHUBEPCAJIbHBIE y4yeOHbIE NEHCTBUS, KOMMYHHKATHUBHBIC
YHUBEpCalbHbIE YU€OHbIE IEUCTBUS, PETYIATUBHbIC YHUBEPCAIbHBIEC yUeOHbIE IEHCTBHUS.

Ilo3HaBaTe/IbHBbIE YHUBEPCAJIbHbIE Y4eOHbIE eiiCTBUSA

ba3oBble Jiornuyeckue AeMCTBUA:
e BBISBJISITH M XapaKTEPU30BATh CYIIECTBEHHBIC MPU3HAKN OOBEKTOB (SIBJICHUN );
e YCTAaHABIWBATh CYIICCTBEHHBIM MpPHU3HAK KJIACCU(PUKAIMKA, OCHOBAHHS  JJIS
000011IeHHs U CPAaBHEHUS,
e BBISBIATH 3aKOHOMEPHOCTH M MPOTUBOPEUHUS B pacCMaTpUBAEMbIX (pakTax, JaHHBIX
1 HaOJIIOICHUSAX, OTHOCAIINXCS K (DU3NYSCKUM SBJIICHUSIM;



BBISIBIIATh NTPUYMHHO-CJICICTBEHHBIC CBS3U MPU MU3YYCHUH (DU3NYECKUX SIBJICHUN W
MPOIIECCOB, JeNaTh BBIBOALI C HCIOJIb30BAHUEM JIEIYKTUBHBIX U WHIYKTHUBHBIX
YMO3aKJIFOUE€HU, BBIIBUTATh TUIIOTE3bI O B3AaUMOCBA3SX (PU3MUECKUX BEJINYUH;
CaMOCTOSTENIbHO BbIOMpaTh crnoco0 pemieHus ydyeOHoM ¢u3nueckoi 3aaadu
(cpaBHEHHME HECKOJBKMX BapHaHTOB pEIICHUS, BHIOOp Haubojee MOAXOISALIEIO C
Y4ETOM CaMOCTOSITENIbHO BBIJICJICHHBIX KPUTEPHUEB).

Ba3oBble ucciieqoBarebLCKHue J1eCTBUSA.

UCIIOJIb30BATh BOMPOCHI KaK UCCIIEA0BATEIbCKUN MHCTPYMEHT MTO3HAHUS,

IPOBOJUTH TI0O CaMOCTOSITEIBHO COCTABJICHHOMY TIUIaHY OIIBIT, HECIO0XHBIN
duznyecKuil SKCIEPUMEHT, HEOOIIBIIIOE UCCIIEJOBaHNE (DU3HUECKOTO SBJICHHUS,
OIICHUBATh Ha MPUMEHUMOCTh U JOCTOBEPHOCTh MH(POPMAIUIO, TTOJIYYEHHYIO B XO/€
UCCJIeIOBAHUSI WJIM HKCTIEPUMEHTA;

CaMOCTOSATENbHO  (OpMyIUpOBaTh OOOOIIEHHUS M BBIBOJBI 1O pe3yJbTaTaM
MPOBEAEHHOIO HAOIIOEHUS, OIbITA, UCCIIEIOBAHUS;

MIPOTHO3MPOBATh BO3MOXHOE JajibHEWIIEe pa3BUTHE (PUINYECKHUX IPOLIECCOB, a
TaKXK€ BBIABUTATh TMPEIANOJOKEHUsT 00 HX pPa3BUTUHM B HOBBIX YCIOBUSIX U
KOHTEKCTax.

Pabora ¢ nnpopmanueii:

MPUMEHATh Pa3IUYHbIE METOJAbI, HHCTPYMEHTBI M 3allpoChbl MPHU MOUCKE U OTOOpE
MH(}OpMaUU WIH JAHHBIX ¢ YYETOM IPEITI0KEHHON yueOHOM (pU3NYecKor 3a/1auu;
aHAJIM3UPOBaTh, CUCTEMATU3UPOBATh M  HMHTEPOPETUPOBATH  MH(OPMALUIO
Pa3IMYHbIX BUIOB U (YOPM IPEICTABICHMUS;

CaMOCTOSITENIbHO BBIOMPATh ONTUMAbHYIO (POpPMY NPEACTABIECHUS HMHPOpPMAIUU U
WJUTIOCTPUPOBATH PEIIAEMbIE 3a7a4d HECIOKHBIMU CXEMaMHM, AUarpaMMaMH, UHOU
rpaduKoOi U UX KOMOMHAIUSIMHU.

KoMMyHUKATHBHBIC YHHBEpPCAIbHBbIE yYeOHbIe 1eHCTBUS:

B XOJ€ OOCYXKJEHHUs y4eOHOro marepuaina, pe3ysbTaToB J1abOopaTOpPHBIX padOT U
MIPOCKTOB 3a7aBaTh BOIPOCHI IO CYIIECTBY OOCYXKIAae€MOW TEeMBI W BBICKA3bIBAThH
WJeH, HaIlCJICHHBIC Ha pEIICHHWE 3a7a4d W TOJIep)KaHue OJIaroXeaTeIbHOCTH
OOIICHUS,

COTIOCTaBIISATb CBOM CYXKJICHHS C CYXIEHUSMU JPYTUX YYaCTHUKOB JIHAJIOTA,
oOHapy>KUBaTh PA3IMUNE U CXOJICTBO MO3UITUH;

BBIPAKATh CBOIO TOYKY 3PEHUS B YCTHBIX M TUChMEHHBIX TEKCTaX;

nyOJUYHO TPEACTABIATh  PE3YIbTaThl  BBIMOJHEHHOTO (DU3UYECKOTO  ONBITA
(3KCcTIepUMEHTa, UCCIEA0BaHUS, IPOEKTA);

MOHUMATh M UCTIOJIH30BATh MPEUMYIIECTBA KOMAHIHON ¥ UHIMBUIYAIbHOU PaOOTHI
MIPH PEIIEHNN KOHKPETHON (hM3UUECKOM MPOOIEMBI;

IIPUHUMATh LIEJIM COBMECTHOW NEATENBHOCTH, OPTaHU30BBIBATH ICUCTBUA IO €€
JOCTIDKCHHUIO:  paclpeneliaiTh poiH, OOCY)XJaThb TPOLECCHl W Pe3yJIbTaThl
COBMECTHOM pabOThI, 0000111aTh MHEHUS HECKOIBKHX JIIOJICH;

BBITIOJIHATH CBOIO YacTh PabOTHI, TOCTUTAsT KA4€CTBEHHOTO pe3ysbTaTa MO CBOEMY
HAIPaBJICHUIO U KOOPIUHUPYS CBOU JEHCTBHUS C IPYTUMU WICHAMHA KOMAaH/IbI;



OLICHMBATh KAauyeCTBO CBOEro BKJIaJa B OOWMMH MPOAYKT TIO KPUTEPUSIM,
CaMOCTOSITENIEHO CPOPMYITHPOBAHHBIM yUACTHUKAMHU B3aUMOJCHCTBHSL.

PerJIHTI/IBHLle YHuBEpCaJlbHbIC y‘leﬁﬂble IleﬁCTBHH

Camoopranusanus:

BBISIBJISITH MIPOOJIEMBI B JKU3HEHHBIX M YYEOHBIX CHUTYyallUsiX, TpeOYIOmUX s
penieHus GU3NIeCKuX 3HaAHHUI;

OPUEHTHUPOBATHCS B PA3NMYHBIX MOAXOAAX NPHUHATHS PEIICHUN (MHIUBUAYAJIbHOE,
NPUHATUE PEIICHUs B TPYIIe, IPUHATHE PEeLICHUN TPyIIo);

CaMOCTOSTENIbHO COCTABJISITh AJITOPUTM pElICHUS (U3MUECKOW 3a7aud WIM IUIaHa
MCCIIEIOBaHMS C y4ETOM HMEIOLIUXCA PECYpPCOB M COOCTBEHHBIX BO3MOXKHOCTEH,
apryMEHTUPOBATh Mpe/jiaraéMble BApUAHThI pELICHUM;

JesaTh BbIOOp U OpaTh OTBETCTBEHHOCTD 32 PEILICHUE.

CaMOKOHTpO.HI), AMOIUOHAJIbHBbIN HHTEJIEKT:

J1aBaTh aJICKBAaTHYIO OLICHKY CUTYallMH U IIPEJiararth IUIaH €€ U3MEHEHUSI;
OOBSICHSATh MPUYUHBI JTOCTHUXKEHUSI (HEAOCTIKECHUS) PE3YIbTAaTOB JEATECIHHOCTH,
JaBaTh OLIEHKY NPHOOPETEHHOMY OIIBITY;

BHOCUTh KOPPEKTHUBBI B JIESITEIBHOCTh (B TOM 4YHCJIE B XOJI BBINOJHEHUS
(pU3UYECKOro HCCIEeIOBAaHUS WM IPOEKTa) Ha OCHOBE HOBBIX OOCTOSITENBCTB,
M3MEHHUBIINXCS CUTyallui, YCTAHOBJIEHHBIX OIIMOOK, BO3HUKIIINX TPYAHOCTEH;
OLIEHUBATh COOTBETCTBHE PE3YJIbTATA LEIU U YCIOBUIM;

CTaBUTh ce0s HAa MECTO JPYroro 4ejJoBeKa B XOJI€ CHOpa WM JIUCKYCCHHM Ha
HAay4YHYIO TEMY, IOHUMATh MOTUBbI, HAMEPEHHUS U JJOTUKY APYroro;

NpU3HaBaTh CBOE MPaBO Ha OMIMOKY MpU pemieHud (U3NYECKUX 3a7a4 WU B
YTBEPKICHUSIX HA HAYYHBIE TEMBI U TAKOE YK€ MPABO JIPYTOro.

HHPEAMETHBIE PE3YJIBTATBI

K xoHiy oOyuenust B 7 Kjacce mpeIMETHBIC pe3yIbTaThl Ha 0a30BOM YPOBHE JOJDKHBI
oTpaxaTh CHOPMUPOBAHHOCTD y 00YUAIOIIUXCS YMEHUM:

UCIIOJIb30BaTh TMOHATUA: (U3MYECKUE W XUMHUYECKHE SIBIICHUS, HaOI0/IeHUE,
AKCIIEPUMEHT, MOJIENb, THIIOTE3a, SAMHUITBI (PU3UUCCKUX BEIUYHH, aTOM, MOJIEKYIIa,
arperaTHble COCTOSIHUS BEIIECTBA (TBEPAOE, KHUAKOE, ra3000pa3HOE), MEXaHUUECKOE
JBIDKEHUE (paBHOMEpPHOE, HEpPaBHOMEPHOE, TNPSIMOJUHEHHOE), TPaCKTOPHUs,
paBHOACHCTBYIOIIAs cuia, jaedopmanus (ympyrasi, MjacTHYecKas), HEBECOMOCTH,
COOOILAIOIIUECS COCYIbI;

pazimuath saBieHus (Auddy3us, TEIOBOE€ JBWKEHHE YaCTHI[ BEIIECTBA,
paBHOMEPHOE JIBI)KCHHE, HEPaBHOMEPHOE JBIDKCHHE, WHEPIUS, B3aHMMOJICHCTBHEC
TEJ, paBHOBECHME TBEPABIX TEI C 3aKpEIUIEHHON OChIO BpallleHus, Iepeaadya
JaBJICHUST TBEPABIMU TEIaMH, >KUIKOCTAMH M Ta3aMmu, aTMOchepHOE IaBJCHUE,
IUTaBaHUE TeJ, TMPEBpaAlICHUS MEXaHWYECKOW DJHEPruu) 1O OIHUCAHUI0 WX



XapakTepHbIX CBOMCTB M Ha OCHOBE OIIBITOB, JEMOHCTPUPYIOIIUX JaHHOE
(duznyeckoe sBICHUE;

pacrno3HaBaTh MPOSIBICHNUE U3YYEHHBIX (PU3NUECKUX SIBJICHUI B OKPYKAIOIIEM MHUPE,
B TOM 4HcCJ€ (PU3NUECKUE SBJICHUS B MPUPOJAE: MPUMEPHI JBMKEHUS C pa3InIHBIMU
CKOpPOCTSIMH B JKHBOW M HEKHBOW NPUPOAE, NEUCTBUE CUJIbI TPEHUs B IPUPOAE H
TEXHHUKE, BIUSHUE aTMOC(HEPHOTO NaBJICHUS HA XKMBOW OpPraHM3M, IJIaBaHHE PbIO,
pBIYary B TEJIE YEIOBEKa, IIPU 3TOM NEPEBOJUTH MPAKTUUECKYIO 3a7ady B y4eOHYIO,
BBIJIETISATh CYIIECTBEHHbIE CBOMCTBA (IPU3HAKH) (PU3HUECKUX SIBJICHUM;

ONUCHIBATh HM3YYEHHbIE CBOWCTBA Tel U (U3MUECKHUE SIBJICHUS, HUCIHOJb3YS
¢usnyeckue BeMMUMHBI (Macca, OO0BEM, IUIOTHOCTH BELIECTBAa, BpeMs, IIYTh,
CKOpPOCTb, CPEIHsSI CKOPOCTb, CHJIA YHPYIOCTH, CWJIA TSKECTH, BEC TeJa, CHia
TpEeHUs, JaBieHHE (TBEPAOrO Tejia, KUIKOCTH, ra3a), BBITAJKHBAIOIIAs CHJIA,
MeXaHu4yeckass padoTa, MOIIHOCTb, IIEYO CHJIBI, MOMEHT CHJIbI, KO3(pPHUIHMEHT
MOJIE3HOTO JICMUCTBUS MEXAaHU3MOB, KUHETHYECKash U MOTEHIMAJIbHASL SHEPTrus), Npu
ONMCAHUM MPABUIIBHO TPAKTOBATH (DU3UUYECKUN CMBICI UCHOJIb3YEMBIX BEJIMYUH, HX
000O3HAaU€HUs M  €IUHULBl (PU3MYECKUX  BEIUYUH, HaXOAUTh  (HOPMYJIbL,
CBSI3BIBAIOILIME JIaHHYIO (PU3UYECKYIO BEJIMYHMHY C JPYTMMM BEJIMYMHAMHU, CTPOUTH
rpadyKy U3y4eHHBIX 3aBUCUMOCTEN (PU3NYECKUX BEJTUUMH;

XapaKTEpHU30BaTh CBOMCTBA Tell, (U3UYECKUE SIBICHUS M IPOIECCHl, MCHOJIb3YS
MpaBuJIa CJIOKEHUS CUJl (BIOJb OJHOM MpsmMoil), 3akoH ['yka, 3akoH [lackais, 3aKoH
Apxumena, IpaBUJIO paBHOBecUs pbruara (0JI0Ka), «30J0TOE MPaBUIIO» MEXAHUKH,
3aKOH COXPaHEHUs MEXaHWYEeCKOM OJHEpPruM, IpU OTOM JaBaTh CIIOBECHYIO
(opMyIUPOBKY 3aKOHA U 3alIUCHIBATh €M0 MAaTEMaTUUECKOE BhIPAKEHNUE;

OOBACHATh (PU3NYECKHE SIBICHMS, MPOIECChl U CBOMCTBA TE€J, B TOM YHCIE U B
KOHTEKCTE  CUTyalluid  NPAKTUKOOPUEHTHPOBAHHOIO  XapakTepa:  BBIABITH
OPUYUHHO-CJIEICTBEHHBIE CBS3H, CTPOUTH OOBICHEHUE U3 1—2 JIOTMYECKUX IIaroB C
ormopoil Ha 1-2 M3y4EHHBIX CBOMCTBA (DU3MYECKUX SIBIICHUH, (PU3UUYECKUX 3aKOHA
WJI 3aKOHOMEPHOCTH;

pemiath pacu€THble 3agayd B 1—2 JeHCTBUSA, MCMOIb3YyS 3aKOHBI U (OPMYIIBI,
CBA3BIBAIOIIME (PU3MYECKHE BEJIMYMHBI: HAa OCHOBE aHalM3a YCJIOBHUS 3aJaud
3aMUChIBaTh KPaTKOE YCJIOBUE, MOJACTABIATh (PU3MUECKHUE BEIMUYMHBI B (POPMYJIBI U
IPOBOJNUTH Pacd€Thbl, HAXOJUThH CIIPABOYHBIEC JIaHHBIE, HEOOXOIUMBIE JIsi PEIICHUs
3a/1a4, OLIEHUBATh PEATUCTUYHOCTD MOTYYEHHOU PU3NYECKON BETUUHHBIL;
pacno3HaBaTh MPOOJIEMbI, KOTOpPbIE MOKHO PEIIUTh MPU MOMOIIU (PUINYECKUX
METOJOB, B OIHWCAHUM MCCIEAOBAHUSA BBIICIATH MPOBEPSIEMOE IPEAIOIOKEHUE
(rumore3y), pa3auyaTh U HHTEPIPETHUPOBATH IOJYYECHHBIH pE3yJbTaT, HAXOIWUTh
OLIMOKY B XO/I€ OTbITA, JIeJaTh BHIBOJBI 10 €T0 pe3yIbTaTaM;

OPOBOJUTH OMNBITHl MO HAOMIOJEHUIO (U3MYECKUX SABJICHUM WIH (U3HUYECKUX
CBOMCTB TeJl: (OPMYIHPOBATH MPOBEPSEMbIE MPEANOI0KEHHSI, COOUPATh YCTAHOBKY
U3 MPeNIoKEHHOro 000pYAOBaHHUSA, 3alMCHIBATh XOJ OMbITa U (OPMYIHUPOBATH
BBIBO/IBI;



BBITIOJHSATH MPSMbIE U3MEPEHUS PACCTOSIHUSI, BDEMEHH, MacChl Teja, 00bEMa, CHIIbI U
TEMIEPATYPhI C UCIIOJIF30BAHUEM aHAJIOTOBBIX U IU(PPOBBIX MPUOOPOB, 3aITUCHIBATDH
HoKa3aHus IpUOOPOB C YUETOM 3aJaHHOM a0COJIFOTHOM MOIPELUIHOCTH U3MEPEHUH;
IPOBOJIUTH UCCIIEA0BAHUE 3aBUCUMOCTH OJTHOM (PM3NUYECKOMN BEIMUYUHBI OT JPYToH €
WCIIOJIb30BAHUEM  NPSIMBIX  U3MEPEHUH  (3aBUCUMOCTH IyTH  pPaBHOMEPHO
JBIKYILETOCS TeJla OT BPEMEHU JIBUYKEHHUS TeJla, CHIIbI TPEHHS CKOJIBKEHUS OT Beca
TeNa, KayecTBa 00paOOTKU MOBEPXHOCTEH TEN M HE3aBHUCHUMOCTH CHJIbI TPEHHUS OT
IUIOIIAAN COINPUKOCHOBEHHS TeEJ, CWIbl YIPYIOCTH OT YMJIMHEHHS TPYKHUHBI,
BBITAJIKUBAIOIIEH CHJIBI OT O0OBEMa MOTpYXKEHHOW YacTU Tela U OT IUIOTHOCTU
KUJAKOCTH, €€ HE3aBUCHUMOCTH OT IUIOTHOCTU Te€da, OT TIyOHHBI, HA KOTOPYIO
MOTPYXKEHO TEJIO, YCIOBUH IJIaBaHUs TeJl, YCIOBUN paBHOBECHUS pblyara U OJIOKOB),
y4acTBOBaTh B IUIAHMPOBAHMM Y4E€OHOTO MCCIEAOBaHHUA, COOMpaTh YCTAaHOBKY H
BBINOJIHATh U3MEPEHUS, CIENys NMPEAJIOKEHHOMY IUIaHy, (PUKCUPOBATh PE3YyJIbTaThl
MOJIYYEeHHOW 3aBUCUMOCTH (DPU3MUECKUX BEIMYMH B BUJE MPEIOKEHHBIX TAOIHI] U
rpaduKoB, AeNIaTh BHIBOABI [0 PE3yJbTaTaM UCCIIEAOBAHMS;

MIPOBOJIUTHh KOCBEHHBIE HU3MEPEHUS (PU3NYECKUX BEIMYMH (IJIOTHOCTH BEIIECTBA
KUAKOCTH W TBEPIOIrO TEJa, CHJIA TPEHUS CKOJIBXKECHMS, IaBICHUE BO3/1yXa,
BBITAIKUBAKOIIAs CHJIA, JEHWCTBYIOIIAs Ha IOTPYKEHHOE B JKMJIKOCTb TEJIO,
KO3(DPUIIMEHT MOJIE3HOT0 JEHCTBHS MPOCTBIX MEXAHU3MOB), CIEAYs MPEAIOKEHHON
MHCTPYKIMU: TPU BBINOJHEHUH H3MEPEHUN COOUpATh HSKCIEPUMEHTAIBHYIO
YCTAaHOBKY M BBIYMCIIATH 3HAYEHNE UCKOMOM BEJIUYMHBIL;

coOnrofaTh TMpaBuUjia TEXHUKH O€30MacHOCTHM NpU pabore ¢ J1abopaTOPHBIM
000py10BaHUEM;

yKa3blBaTh MPUHLMUIBI JEUCTBUS NPUOOPOB M TEXHUUYECKHX YCTPOMCTB: BECHI,
TEPMOMETP, AMHAMOMETP, COOOIIAOIINECS COCYIbl, OApOMETp, phlUar, MOABUKHBIN
Y HETIOABM)XHBIHN OJIOK, HAKJIOHHAS MJIOCKOCTH;

XapaKTepU30BaTh MPUHLUIBl JEHCTBUS HM3YyYEHHBIX NPUOOPOB M TEXHUYECKHUX
YCTPOMCTB C OMOpPOMl HAa MX OMUCaHUA (B TOM 4YHUCIE: MOAIIUIHUKH, YCTPOMCTBO
BOJOINPOBO/IA, TUAPABIMYECKHUI ITPECC, MAHOMETP, BBICOTOMED, MOPIIHEBOM Hacoc,
apeoMeTp), UCIOJb3ysl 3HAHUS O CBOWCTBAaX (PU3MYECKUX SIBIEHUN U HEOOXOIUMBbIE
(u3nyeckue 3aKOHbl U 3aKOHOMEPHOCTH;

NPUBOJUTH TPUMEPHl (HAXOIUTh HH(OpPMAIMIO O TPUMEPAX) MPAKTUIECKOTO
WCIIOJIb30BaHUsl (PU3NYECKUX 3HAHUM B MOBCEIHEBHOW XM3HU IJIsi OOECTHeUeHHs
0e30macHOCTH MpHU OOpalleHud ¢ NpudopaMud M TEXHUYECKUMH YCTPONCTBAMH,
COXPAaHEHHUsI 370pPOBbsi U COOJIIOICHUST HOPM HKOJIOTMYECKOTO TMOBEACHUS B
OKPYXarUIEH Cpee;

OCYIIECTBISATH OTOOP MCTOYHHKOB MH(popManuu B MHTepHETE B COOTBETCTBUH C
3a/IaHHBIM TIOMCKOBBIM 3allpOCOM, Ha OCHOBE HMEIOIIMXCA 3HAHUA M TYTEM
CpPaBHEHUSI PA3JIMYHBIX HMCTOYHUKOB BBIIEIATH MH(POPMALINIO, KOTOpas SIBISETCS
MIPOTUBOPEUYNBON HIIM MOXKET ObITh HETOCTOBEPHOM;

UCIIONIb30BaTh MPHU  BBIMIOJHEHUH YYEOHBIX 3aJaHUN  HAYYHO-TIOMYJSPHYIO
JTUTEPATYpy (PU3MUECKOTO COJIepKaHUsl, CIPaBOYHbIE MaTepuaibl, PECYpChl CETH



WNuTtepHer, BmameTh mnpuéMamMu KOHCIIEKTUPOBAHHS TEKCTa, MPeoOpa3OBaHUS
nH(pOpMAIUU U3 OAHON 3HAKOBOM CHCTEMBI B IPYTYIO;

co3/71aBaTh COOCTBEHHBIE KPATKHE MUCbMEHHBIE U YCTHBIE COOOIIEHUSI HA OCHOBE 2—3
UCTOYHUKOB HHGpOpMaIK (U3MYECKOTO COACpPNKAHUSA, B TOM 4YHUCIE MyOJIUYHO
JIenaTh KpaTKUE COOOIICHUS 0 pe3yiIbTaTaX MPOCKTOB MM YYEOHBIX MCCIICIOBAHUM,
IIPK 3TOM TIPAMOTHO WCIIOJB30BaTh M3YYEHHBIM NOHATUMHBIM anmapar Kypca
(bU3HUKHU, COMPOBOXK/IaTh BBHICTYIJICHUE MPE3CHTALINEH;

IIPU BBIOJHEHUH YYEOHBIX MPOEKTOB U MCCIIEIOBAHUN paclpeensaTh 00s13aHHOCTU
B IpyHIE€ B COOTBETCTBUM C IOCTABICHHBIMM 33a/1a4aMH, CIEAUTH 3a BBITOJIHEHUEM
MaHa JCWCTBHM, aaeKBaTHO OICHWBATh COOCTBEHHBIM BKJIAJ B JEATECIHLHOCTD
CPYyNIbl, BBICTPANBATH KOMMYHHUKATHBHOE B3aUMOJICHICTBHE, YYHUTHIBAsI MHEHUE
OKPYKAKOLIUX.

K xoH1y o0yuenusi B 8 kiacce nmpeaMeTHbIE pe3yIbTaThl HA 0230BOM YPOBHE JOJKHBI
oTpaxaTh C(HOPMHUPOBAHHOCTh y 00YUAIOIUXCS YMEHUI:

MCIIOJIb30BATh MOHATHUS: Macca M pa3Mepbl MOJIEKYJ, TETUIOBOE ABMKCHHUE aTOMOB U
MOJIEKYJ, arperaTHble COCTOSHUS BEIIECTBA, KPUCTAIMYECKHE U aMOp(HBIE Tena,
HACBIIICHHBIA W HEHACBIIECHHBIM Map, BIIAXHOCTh BO3/AyXa, TEMIEparypa,
BHYTPEHHSSI SHEPrusi, TEIUIOBOM JABUTAaTElb, JIEMEHTAPHBIN AJIEKTPUUECKUM 3apsij,
AIIEKTPUYECKOE TIOJIE, MTPOBOAHUKH U JUAICKTPUKH, TMOCTOSHHBIA SIEKTPUUCCKUIA
TOK, MATHUTHOE TIOJIE;

pa3nauyaTth SBICHUS (TEIUIOBOE PACIIMPEHUE M CXKaTHe, TeIUlonepenaya, TEIIOBOe
paBHOBECHE, CMAauMBaHUE, KAlWUIAPHBIE SBJICHUS, HCIApEHHE, KOHJIEHCAIus,
IUIaBJIEHUE,  KpucTajmu3auus  (OTBEpAEBaHME), KUIEHHE,  TeIulonepeaayda
(TEeTIoNPOBOTHOCTh, KOHBEKIIHSI, M3IyUYCHUE), JIEKTPU3ALlUS Tell, B3aUMOCHCTBHE
3apsA0B, ACUCTBUS AJIEKTPUYECKOTO TOKA, KOPOTKOE 3aMBIKaHHWE, B3aUMOJCHCTBHE
MarHuToB, JE€HCTBME MarHUTHOIO MOJS HAa MPOBOJHUK C TOKOM, 3JIE€KTPOMarHuTHas
UHAYKLMSA) 10 ONHCAHMIO HX XapaKTEepPHbIX CBOMCTB M Ha OCHOBE OIIBITOB,
JEMOHCTPHUPYIOIIUX TaHHOE (PU3UIECKOE SBICHUE;

pacro3HaBaTh MPOSIBICHNUE N3YYCHHBIX (PU3UUECKHX SBICHUI B OKPY)KAIOIIEM MHUPE,
B TOM 4Hclie (U3WUECKHe SIBICHUS B TPUPOJE: TMOBEPXHOCTHOE HATSIKCHHE U
KaluUIIpHbIE SIBIIEHUS B NPUPOJIE, KPHUCTAUIbl B Mpupoje, uznydeHue CoiHia,
3aMep3aHue BOAOEMOB, MOpCKHUE OpH3bl, 00pa3oBaHUE POCHI, TyMaHa, UHEs, CHEra,
DIIEKTPUYECKUE SBIEHUS B aTrMocdepe, SICKTPUYECTBO IKUBBIX OpPTaHU3MOB,
MarHuTHOE moJsie 3eMJIM, Apeid MOI0COB, pOib MATHUTHOIO MOJIS ISl )KU3HHU Ha
3emJie, MOJISPHOE CUSIHUE, ITPU 3TOM MEPEBOAUTD MPAKTUUYECKYIO 33/1a4y B yUeOHYIO,
BBIJIETISITh CYIIECTBEHHbIE CBOMCTBA (MPU3HAKH) (DU3HUECKUX SIBJICHUM;

ONHUCHIBATh HW3YYEHHbIE CBOMCTBA Tel U (U3MUECKHUE SIBJICHUS, HCIOJIbB3YS
dusnyeckue BEIUYUHBI (TeMIlepaTypa, BHyTPEHHSSI YJHEPTHsl, KOJTHYECTBO TEIUIOTHI,
ylIeiabHas TEeMIOEMKOCTh BEIIECTBA, yAeTbHAs TeIIOoTa TUIABICHUS, YJelabHas
TEII0Ta MapooOpa3oBaHus, yaelbHas TEIUIOTAa CTOPAaHUS TOIUIMBA, KOAGOUIIMEHT
MOJIE3HOTO JEHCTBUS TEIJIOBOM MalllMHBI, OTHOCHUTENbHAs BIIAXKHOCTh BO3/AYyXa,
AIIEKTPUYECKUI 3apsijl, cujla TOKa, SJEKTPUUECKOE HAMpsHKEHHE, COMPOTUBIICHHE



MPOBOAHMKA, YJEIbHOE CONPOTUBICHHE BELIECTBa, paboTa W  MOIIHOCTb
AIIEKTPUYECKOTO TOKA), MPU OMHCAHUU MPABUIIBHO TPAKTOBATH (DU3MUECKHUI CMBICI
UCIOJIb3yEeMbIX BEJIMYMH, 0003HAYCHMS ¥ €TMHULIbI (DU3UUYECKUX BEJIMYMH, HAXOIUTh
(GbopMyIIbl, CBS3BIBAIOIINE TAHHYIO (PM3UUECKYIO BEIMYMHY C JPYTMMHU BEIMYMHAMU,
CTPOUTH IPaPHUKU U3yUYEHHBIX 3aBUCUMOCTEN (PU3NUECKUX BEIUYNH;
XapaKTepU30BaTh CBOMCTBA TeJ, (hU3MUECKHE SIBICHHUS W TPOIECCHI, HCIOJIb3YS
OCHOBHBIE TIOJIOKEHUS MOJIEKYJSIPHO-KMHETUYECKOW TEOPUU CTPOCHHS BEILIECTBA,
OPUHIIMI CYNEPIO3UIMK ToJied (Ha KauyeCTBEHHOM YpPOBHE), 3aKOH COXpPaHEHUS
3apsiaa, 3akoH OMa g ydacTka uend, 3akoH Jxoyns—JIeHna, 3akOH COXpaHEHUS
SHEPTUH, TIPU TOM JaBaTh CIOBECHYIO (OPMYITUPOBKY 3aKOHA M 3alUCHIBATh €ro
MAaTeMaTUYECKOE BBIPAKEHHUE;

OOBACHATH (PU3MYECKUE MPOIIECCHl U CBOMCTBA TEJ, B TOM YHUCJIE U B KOHTEKCTE
CUTyauuu MIPAKTUKOOPHUEHTUPOBAHHOTO xapakrepa: BBISIBIISITh
MPUYUHHOCIIEACTBEHHBIE CBSI3H, CTPOUTh OOBACHEHHE M3 1—2 JIOTMYECKHUX IIAroB C
onopoil Ha 1—2 M3y4YEHHBIX CBOMCTBAa (PU3NYECKUX SBJICHHUM, (PU3HMUECKUX 3aKOHOB
WJIA 3aKOHOMEPHOCTEM;

pemiath pacu€THble 3aJaud B 2—3 JEHCTBUS, HCIONb3ys 3aKOHBI U (OPMYIIBI,
CBSA3bIBAIOIIME (PU3MYECKHE BEJIUYMHBI: HAa OCHOBE aHajW3a YCJIOBUSA 3aJauu
3aIMChIBATh KPATKOE YCIOBUE, BBISBIATh HEJOCTATOK JAHHBIX Ul PEIICHUS 3a0a4H,
BBIOMPATH 3aKOHBI U POPMYJIbI, HEOOXOIUMBIE ISl €€ pEelIeHUs], IPOBOAUTH PACUETHI
U CpaBHUBATh IIOJYYEHHOE 3HAUCHHE (PU3NYECKOW BEIWYMHBI C H3BECTHBIMU
JAHHBIMH;

pacrno3HaBaTh MPOOJEMbl, KOTOPbIE MOYKHO PEIIUTh MPHU IMOMOLIM (U3HYECKUX
METOJOB, HCIIOJb3ys ONMCAHWE  MCCIENOBAHUSA, BBIIEIATH  MPOBEPSIEMOE
MPEANOJIOKEHNE, OLEHUBATh IMPABWIBHOCTh MOPAJIKAa IPOBEIAEHUS HMCCIENOBAHUSA,
J€JaTh BBIBO/IBI;

IIPOBOJUTH OMNBITHl MO HAOMIOJAEHUI0 (U3UYECKUX SBICHUW WM (PU3NUYECKUX
CBOMCTB TeN (KamWJUIAPHBIE SIBJICHUS, 3aBUCUMOCThH JaBJIEHHUS BO3JyXa OT €ro
o0bEMa, Temmeparypbl, CKOPOCTH IIpoliecca OCThIBAaHUS M HArpeBaHHs MpHU
M3JIyYCHUH OT I1BETa H3Jydarouledl (moryiouaroneii) MmoBepXHOCTH, CKOPOCTb
UCIIAPEHUS] BOJBI OT TEMIIEpaTypbl XUAKOCTH W IUIONIAAM €€ IOBEPXHOCTH,
ANEKTPU3alrs TEI W B3aUMOJCHCTBUE DIEKTPUYECKUX 3apsioB, B3aUMOJEHCTBUE
MOCTOSIHHBIX MAarHWTOB, BU3yalM3alldsd MarHUTHBIX MOJIEH MOCTOSHHBIX MAarHUTOB,
NEUCTBUS MarHUTHOTO MOJII Ha NMPOBOJHUK C TOKOM, CBOMCTBA 3JIEKTPOMArHuTa,
CBOMCTBA 3JEKTPOJBUTATENS MOCTOSHHOTO TOKA): (POPMYIMPOBATH MpPOBEPSiEMbIE
MPEIOJIOKEHNs, COOMpaTh YCTAHOBKY W3 MPEAJIOKEHHOr0 000pYIOBaHMUA,
OTHCHIBATH XOJ1 OMBITA U (DOPMYIUPOBATH BHIBOJIBI;

BBINIOJIHATh NPSIMbIE U3MEPEHUS] TeMIEpaTypbl, OTHOCUTEIBHOW BIAXHOCTU
BO3/lyXa, CUJbl TOKA, HANpPSDKEHHsS] C MCIOJb30BAHMEM AaHAJIOTOBBIX MPUOOPOB U
JaTYNKOB (PU3MUECKUX BEIUYMH, CPaBHUBATh PE3YyJbTaThl M3MEPEHUIl C Y4ETOM
3aJIaHHON a0COJIOTHOM TOTPENTHOCTH;



MIPOBOANTDH HCCIEAOBAHNE 3aBUCUMOCTH OJHOM (DU3HUECKON BEJIMUUHBI OT JIPYTOM €
WCIIOJIb30BAHUEM MPSMBIX MU3MEPEHUH (3aBHCUMOCTh COINPOTHBIICHHS IPOBOJHUKA
OT €ro JJIMHBI, IUIOIIAJN IONEPEYHOIO CEYEHUS W YHIEIBHOTIO CONPOTUBIICHUS
BEIIECTBA NIPOBOJHUKA, CWJIBI TOKA, UAYLIETO Yepe3 NPOBOJHUK, OT HAPSDKCHUS HA
MIPOBOJIHUKE, HCCIEJOBAHUE MOCIEAOBATEIBHOIO M IMAPAJUIETBHOTO COEIUHEHHM
MIPOBOJHMKOB): TJIAHUPOBATh HMCCIIEOBaHHE, COOUpaTh YCTAHOBKY M BBIMIOJHATH
U3MEPEHMS], CIEAYS IPEIIOKEHHOMY IIaHy, (PUKCUPOBATh PE3yIbTAThl IIOJYyYEHHOU
3aBUCUMOCTH B BHJE TaOnul U TpaduKoB, JAeNaTh BBIBOABI MO pe3yjbTaTaMm
UCCIIEI0BAHNS];

MIPOBOANTH KOCBEHHBbIE U3MEpPEHUsI (PU3MUECKUX BEIUYUH (yAeNTbHAs TETIOEMKOCTD
BEILIECTBA, COINPOTHBJICHUE IPOBOJHHUKA, PabdOTa M MOIIHOCTH 3JIEKTPHUUYECKOIO
TOKA): MJIAHUPOBATh U3MEPEHUS], COOMPATh FIKCIIEPUMEHTAIIbHYIO YCTAaHOBKY, CIIEIYSI
IPEIIIOKEHHON UHCTPYKIIMH, ¥ BBIYUCIISITh 3HAUCHUE BEIIUYHHBI;

coONI0IaTh MpaBWIa TEXHUKM O€30MacHOCTH mpu paboTe ¢ 1adOpaTopHBIM
000py10BaHUEM;

XapaKTEepHU30BaTh MPUHIUIBI JEUCTBUS HU3YYEHHBIX MPUOOPOB U TEXHUYECKUX
YCTPOMCTB C OMOPOM Ha MX ONMUCAHUS (B TOM 4YMCIE: CHCTEMa OTOIUIEHHUS JIOMOB,
TUTPOMETp, MapoBasi TypOMHA, aMIIEPMETP, BOJBTMETpP, CUETUYUK AIIEKTPUUYECKOU
SHEPIUU, DSJIEKTPOOCBETUTENbHbIE NPHOOPHI, HArpeBaTEIbHBIE AIEKTPOIPUOOPHI
(mpuMepsbl), IEKTPUUECKHE MPEAOXPAHUTENH, JIEKTPOMATHUT, JIEKTPOABUTATEIb
IOCTOSTHHOTO TOKAa), HCIOJIb3Yysl 3HaHUS O CBOMCTBaX (PU3MYECKUX SIBICHUU U
HEoO0XOoAuMbIe (PU3NYECKHE 3aKOHOMEPHOCTH;

pacrno3HaBaTh MPOCTbIE TEXHUUYECKHUE YCTPOMCTBA U M3MEPUTENbHbIE NMPUOOPHI IO
CXeMaM M CXEMaTHYHbIM pHUCYHKaM (KUAKOCTHBIA TEPMOMETp, TEPMOC,
MICUXPOMETP, TUTPOMETP, JBHUIaTElb BHYTPEHHETO CrOpaHus, 3JIEKTPOCKOII,
peocTaT), COCTaBIATb CXEMbl JJIEKTPUUYECKUX ILeNeil ¢ MOocieqoBaTeIbHbIM U
napajuleJbHbIM COEIMHEHHWEM JJIEMEHTOB, pa3jinyas YCJIOBHbIE O0O3HA4Y€HUs
AJIEMEHTOB DJIEKTPUUECKUX LEIEH;

MPUBOANTH MPUMEPHl (HAXOAUTh HMHPOPMALUIO O MpUMEpax) MPaKTHUYECKOro
WCIIOJIb30BaHUs (PU3NYECKUX 3HAHUM B MOBCEJAHEBHOM >KM3HU [JIs1 0OecreueHUs
0e3omacHOCTH TPHU OOpalieHuu ¢ TpudopaMu M TEXHUYECKUMU YCTPONCTBAMH,
COXPAaHEHHUsI 370pOBbsi U COOJIIOJIEHUS HOPM HKOJIOTMYECKOTO TMOBEACHUS B
OKpYXaroUIen Cpee;

OCYUIECTBJIATh MOUCK MH(MOpManuu (usnueckoro cojepxxkanus B MHTepHeTe, Ha
OCHOBE HMMEIOIIMXCA 3HAHUM M IYTEM CPABHEHUS AOIOJHHUTEIBHBIX HWCTOYHHKOB
BBIIETIATh MH(GOPMAIUIO, KOTOpas SIBISETCS NMPOTUBOPEUMBON WM MOXKET OBITh
HEIOCTOBEPHOMU;

UCIIOJIb30BaTh MpPH  BBINOJHEHUM YYEOHBIX 3aJlaHUd  HAYYHO-TOIMYJISIPHYIO
JTUTEPATYpy (PU3UUECKOTO COJEp)KaHMs, CIPABOYHBIE MaTepHallbl, PECYPChl CETH
WuTtepHer, Biagerb nNpuéMaMyd KOHCIIEKTHPOBAHMS TEKCTa, MpeoOpa3oBaHus
nH(pOpMaIUU U3 OJHON 3HAKOBOM CHUCTEMBI B IPYTYIO;



CO3/1aBaTh COOCTBEHHbIE MHCHbMEHHBIE M KpaTKHUE YCTHBIE COOOIIeHHs, 00001as
UHPOPMAIIHIO U3 HECKOJIBKIX MCTOYHUKOB (PU3UYECKOTO COICPKAHUS, B TOM YHCIIE
MyONMYHO TIPEACTABIATH PE3YNbTaThl MPOSKTHOW WIIM  HCCIEAOBATEIbCKOM
AEATEIILHOCTH, TpPU 3TOM TPAMOTHO WCIIONB30BAaTh M3YYCHHBIH TMOHITUHHBIHN
ammapar Kypca GU3UKH, COIPOBOXKIATH BHICTYIUICHUE MPE3SHTAIINCH;

NP BBITIOJTHEHUU YYEOHBIX TPOCKTOB M HWCCICAOBAHUN (PU3UYECKUX IPOIIECCOB
pacnpenensTh 003aHHOCTH B TPYIINE B COOTBETCTBHU C TIOCTABICHHBIMU 33Ja4yaMHy,
CIIC/IUTh 32 BHIMOJHCHUEM IUIaHA JIEHCTBUI M KOPPEKTUPOBATH €ro, aJeKBAaTHO
OLICHMBAaTh COOCTBEHHBIH BKJIaJ B JCATENBHOCTh TPYIIBI, BBICTPAUBATH
KOMMYHUKAaTUBHOE B3aUMO/ICHCTBHE, MPOSBIISS TOTOBHOCTD pa3pemiaTh KOH(OIUKTHL.

K xoHy 00yueHust B 9 Kiacce mpeIMeTHbIE pe3yIbTaThl HA 0230BOM YPOBHE JOJIKHBI
oTpaxaTh C(HOPMUPOBAHHOCTD y 00YUAIOIIUXCS YMEHUH:

UCIIOJIb30BaTh IOHATHS: CHCTEMa OTCcuéra, MarepuajibHas TO4YKa, TPaCKTOPHsI,
OTHOCHUTEIIBHOCTH MEXaHUYECKOI0 JIBYDKCHMS, nedopmanus (ympyrasi,
MJacTU4YeCKasi), TPEHUE, I[EHTPOCTPEMUTEILHOE YCKOPEHHUE, HEBECOMOCTh U
Meperpy3ku, MEHTP TAKECTH, aOCOJIOTHO TBEPIOE TENO, LEHTP TSHKECTH TBEPAOTO
Tejla, paBHOBECHE, MEXaHWUYeCKHe KojeOaHus W BOJHBI, 3BYK, HHOPa3ByK U
yIBTPA3BYK, 3JEKTPOMArHUTHBIC BOJIHBI, IIKaJIa 3JIEKTPOMArHUTHBIX BOJH, CBET,
OJIM30PYKOCTh U JATbHO30PKOCTh, CHEKTPHI MCIYCKaHUS W TMOTJOIICHUS, aib(da,
0eTa- ¥ raMMa-u3JIy4eHus1, U30TOIIbI, Si/IEpHAsi SHEPIeTHKA;

paznuyaTh SIBJICHHUS (PaBHOMEPHOE M HEPABHOMEPHOE MPSIMOJMHEHHOE JBH)KEHUE,
PAaBHOYCKOPEHHOE  MPSIMOJIMHEHHOE  JBIKCHHE, CBOOOJHOE TMajJcHUEe  Tel,
PaBHOMEPHOE JBWKCHHE IO OKPYXHOCTH, B3aUMOJICHCTBUE TEJ, PEAKTUBHOE
NBIKEHHUE, KoJie0aTeIbHOE JIBIKCHHUE (3aTyXalolUe U BBIHYXKJICHHBIC KOJICOaHUs),
pPE30HAHC,  BOJHOBOE  JIBIDKCHHE,  OTpPaXXEHUE  3BYKa,  NPSIMOJMHEHHOE
pacnpocTpaHEHHUE, OTPAKEHUE U TMPEJIOMJIICHHWE CBETa, IIOJHOE BHYTPEHHEE
OTpaXXECHHUE CBETA, Pa3JIOKEHHUE OEJIOTO CBETa B CIICKTP M CIIOKEHUE CIICKTPaIbHbIX
IIBETOB, JUCIEPCHUS CBETa, €CTECTBEHHAs pPaJUOAKTUBHOCTh, BO3HHUKHOBEHHUE
JMHEWYATOro CHEKTpa M3Jy4EeHUs) MO OMUCAHUI0 MX XapaKTEPHBIX CBOMCTB M Ha
OCHOBE OTIBITOB, JIEMOHCTPUPYIOIIUX JaHHOE (DU3NUECKOE SIBJICHUE;

pacIio3HaBaTh MPOSABICHUE U3YUYCHHBIX (PU3MYECCKUX SBJICHUM B OKPYKAIOIIEM MHUPE
(B TOM uuciae (U3MYECKUE SBJICHHUS B MPUPOJC: NMPHIMBHI U OTJIMBBI, JBIKCHHUC
minaHer CoJIHEYHOM CHUCTEeMbl, PEAKTUBHOE JIBUKEHUE IKUBBIX OPraHU3MOB,
BOCIIPUATHE 3BYKOB JKUBOTHBIMH, 3E€MJIETPSICEHUE, CEHCMHYECKUE BOJIHBI, IIyHAMH,
9X0, I[BETa TEJ, ONTHYECKHUE SBICHHS B NIPUPOJE, OHOJOTHUECKOE IEHCTBHUE
BUJIUMOTO, YJIbTPA(HOIETOBOTO U PEHTTEHOBCKOTO W3TyYCHUN, €CTECTBEHHBIN
PaAMOaKTUBHBIN (HOH, KOCMUYECKHE JIYYH, PAAUOAKTUBHOE W3IyUYE€HUE MPUPOTHBIX
MUHEPAJIOB, JCHCTBHE PAJMOAKTUBHBIX H3JIyUYCHUN HaA OpPraHU3M YEJIOBEKa), MpH
ATOM MEPEeBOJUTH MPAKTHUUYECKYIO 3ajauyy B Y4eOHYIO, BBIICISTH CYIIECTBEHHBIE
cBoOMCTBa (TIpU3HAKK) (DU3NIECKUX SBICHUM;

OMHCHIBATh W3YYCHHBIC CBOWCTBA TeN W (PU3UYECKHE SBICHUS, WCIIOIb3YS
dbu3uyeckre BeIWYUHBI (CpeIHsIi W MIHOBEHHass CKOPOCTb Tejla TMpu



HEPAaBHOMEPHOM [BIKEHHH, YCKOPEHHE, MEpeMeIleHue, MyTh, YIiIoBass CKOPOCTh,
CHJIa TPEHHUsI, CUJIa YIIPYTrOCTH, CUJjla TSHKECTH, YCKOpEHHe CBOOOIHOTO MaACHUs, BEC
Tela, UMIOYJIbC TeNla, HMIIYJbC CHJIbl, MEXaHW4yeckas padoTa U MOUIHOCTb,
NOTCHIIMAJIbHAST ~ DHEPrus  Tejla, TMOJHATOTO HaJ  IOBEPXHOCTHIO  3E€MIIH,
MOTEHLMAJIbHASL DHEPTUsA CXKATOW TMPYXKHUHBI, KHHETHUYECKass DHEPIus, IMOJIHAS
MEXaHW4YecKas YHEeprusi, Mepuo] MW YacToTa KoieOaHUi, JJIMHA BOJHBI, TPOMKOCTD
3ByKa M BBICOTA TOHA, CKOPOCTh CBETa, MOKa3aTeiab MPEJIOMJICHUS Cpeibl), MpH
OMHMCAHUM TPABWIBHO TPAKTOBATH (DU3HUECKUI CMBICI HCIOJIb3YEMbIX BEIMYUH,
0003HaueHUs U  €IUHULIBI  (U3UYECKUX  BEIUYHMH, HaXOAUTh  (HOPMYJIbI,
CBSI3BIBAIOIIME JTAaHHYIO (PU3WYECKYIO BEIMYHHY C JPYTMMH BEIUYMHAMHU, CTPOUTH
rpaduKy U3y4eHHBIX 3aBUCUMOCTEH (PU3NYECKUX BEITUUHH;

XapaKTepHU30BaTh CBOMCTBA Tell, (U3MYECKUE SIBICHHUS M MPOILECChl, HCIOJIb3Ys
3aKOH COXpPAaHEHUS DHEPruu, 3aKOH BCEMHUPHOIO  TATOTCHMS, IPHUHIIUI
CYTIEPIO3UINH CHJI, PUHITUI OTHOCUTENbHOCTH [ anmues, 3akoHbl HploTOHA, 3aK0H
COXPAaHEHHUs HWMITYyJIbCa, 3aKOHBI OTPAKEHUS W TPETOMIICHUS CBETa, 3aKOHBI
COXPaHEHHUs 3apsSI0BOTO M MACCOBOTO YHWCEN MPHU SIICPHBIX PEAKIHIX, MPH ITOM
JaBaTh CJOBECHYIO (OPMYJIMPOBKY 3aKOHAa M 3alUChIBATh €ro0 MaTeMaTUYECKOEe
BBIPAKEHUE;

OOBSCHATH (DPM3MUYECKHE TMPOILIECCHl M CBOMCTBA TEN, B TOM YHCIE U B KOHTEKCTE
CUTyalluii  TPaKTUKOOPHUEHTHPOBAHHOTO  XapaKkTepa: BBUIBIATH  NPUYUHHO-
CJIEJICTBEHHBIE CBSI3U, CTPOUTH OOBACHEHUE U3 2—3 JOrMYECKUX LIAroB C OMOPO Ha
2—-3 W3y4YCHHBIX CBOMCTBA (U3MUECKUX SABJICHUM, (PUINYECKUX 3aKOHOB WIIU
3aKOHOMEPHOCTEN;

pemath pacu€THble 3ajaud (OMUpAONIMECs Ha CHUCTEMY U3 2-3 ypaBHEHHUM),
MCTIOJNIB3YS 3aKOHBI U (POPMYJIBI, CBSA3BIBAtONINE (PU3NUECKUE BEIMUMHBI: HA OCHOBE
aHaJM3a yCIIOBUS 3a/1a4d 3alHChIBaTh KPaTKOE YCIOBUE, BBISBISTH HEJOCTAIOIIHE
WK W30BITOYHBIC JaHHBIC, BBHIOMPATH 3aKOHBI U (POPMYIIbI, HEOOXOIUMBIE IS
pElIeHus], TPOBOIUTh pAcUY€Thl M OILECHHUBATH PEATUCTHYHOCTH MOIYyYEHHOTO
3HaYeHUs PU3NIECKON BEITMYMHBI,

pacrmo3HaBaTh MPOOJEMBI, KOTOPbIE MOXKHO PEIIUTh MPH MOMOIIU (HPU3HUECKHUX
METOJIOB,  HWCIOJIb3YySl  ONUCAaHUE  MCCICAOBaHUSA, BBIICIATH  IPOBEPSEMOE
IPEINOJIOKEHNE, OLEHUBATh MPaBUIBHOCTh MOpPsAKA MPOBEAEHUS HCCIIEIOBAHUS,
JIeNIaTh BBIBOJIbI, MHTEPIIPETUPOBATH PE3YIbTAThl HAOIIOACHUN U OTBITOB;
NPOBOAUTH OMNBITHI TIO HAOMIOACHUIO (U3NYECKUX SBICHUN WM (PU3NISCKUX
CBOMCTB Ten (M3yueHue BTOporo 3akoHa HbioTOHA, 3aKOHA COXpaHEHHs PHEPIUH,
3aBUCUMOCThH Tepuo/aa KOJeOaHWil TPYKUHHOTO MasTHHUKAa OT MacChl Tpy3a H
KECTKOCTU TIPY>KUHBI W HE3aBUCHMOCTh OT aMIUIUTYIbl MajblX KOJCOaHMI,
NPSMOJIMHEHHOE PacTpOCTpaHEHHE CBETa, PA3OkKEHHE OeIoro cBeTa B CIEKTD,
M3y4eHNE CBOWCTB HM300paKEHUs B IUIOCKOM 3€pKaje U CBOWCTB HM300pa’KeHUS
npenMera B coOuparolei JInH3e, HaOII0AeHUE CIUIOIIHBIX U JIMHEWYaThIX CIEKTPOB
U3ITyYEHUs): CaMOCTOSITENIbHO COOMpaTh YCTAHOBKY M3 HU30BITOUHOTO Habopa
000pyIOBaHUs, OMMCHIBATH XOJI OTBITA U €r0 Pe3yIbTaThl, JOPMYITUPOBATH BHIBOIHI,



MPOBOJIUTH TP HEOOXOIUMOCTH CEPHUIO MPSIMBIX M3MEPEHUM, OMpeessisi CpeIHee
3HAYCHUE M3MEPSIEMON BENMYMHBI ((POKYCHOE PACCTOSHUE COOMpPAIONMIEH JIMH3HI),
000CHOBBIBaTh BBIOODP CIIOCc00a u3MepeHus (M3MEPUTEILHOTO MPpUodopa);

IPOBOJUTH UCCIIEIOBAHUE 3aBUCUMOCTEN (PM3MUECKUX BEJIMYUH C UCIOJIb30BAHUEM
MPSAMBIX HM3MEPEHUH (3aBUCHUMOCTH IyTH OT BPEMEHH NIPH PaBHOYCKOPECHHOM
JIBIDKEHUN O€3 HavYaJlbHOW CKOPOCTH, TepHoja KoieOaHWid MaTeMaTH4eCKOTro
MasiTHUKA OT JUIMHBI HUTH, 3aBUCUMOCTHU yIJia OTPAKEHUS CBETA OT YIJIa MaJeHUs U
yria  NOpeloMJIGHMsT OT  yIyla  MaJieHus): IUIaHUpOBaTh  MCCIEIOBaHHUE,
CaMOCTOSTENIbHO COOMpaTh YCTaHOBKY, (DUKCHUPOBATH PE3yJbTaThl MOJYYCHHOU
3aBUCUMOCTH (PU3UYECKUX BEITUYHMH B BUJIC TaOIUI[ U TpadUKOB, IeTIaTh BHIBOBI TIO
pe3ynbTaTam MCCIICI0OBAHNUS,

IPOBOJUTH KOCBEHHBIE HM3MEPEHHUS (PU3NYECKUX BEIMYMH (CpEIHSASI CKOPOCTh W
YCKOpPEHHE Tela NpPU PaBHOYCKOPEHHOM [IBIKEHUU, YCKOpPEHHE CBOOOJHOIO
najeHus, )XKECTKOCTh MPYKUHBI, KOAPOUIIMESHT TPEHUS CKOIBKCHHSI, MEXaHUIECKas
paboTa W MOITHOCTh, YacTOTa W TEPHOJ KOJICOAHWH MaTEeMaTHYECKOTO U
MPY>KWHHOTO MasTHUKOB, ONTHYECKasl CHJIa COOMpAIOIIel JIMH3bI, PaJHOAKTHBHBIN
¢oH): TUTAaHUPOBATH HM3MEPEHUS, COOMpPATh HSKCHEPUMEHTAIBHYIO YCTAHOBKY U
BBITIOJIHATh U3MEPEHHUS, CIIEys MPEIJIO)KEHHON WHCTPYKIIUH, BBIUYUCISATh 3HAUCHUE
BEJIMYMHBI W aHAJWU3WPOBATH TIOJYyYCHHBIE pE3ylbTaThl C YYETOM 3aJaHHOM
ITOIPEIIHOCTH H3MEPEHN;

coONI0/IaTh TMpaBWJIa TEXHUKKM O€30MacHOCTH mpu paboTe ¢ J1abopaTOpHBIM
000py10BaHUEM;

pasznuyaTh OCHOBHBIC MPU3HAKK M3YYCHHBIX (PU3NYECKUX MOJIENIEH: MaTepHhalibHas
TOYKa, a0COJIFOTHO TBEPJIOE TEJIO, TOUEYHBIM MCTOUYHMK CBETa, JIyd, TOHKas JINH3A,
MJIaHETapHAasi MOJIETh aTOMa, HyKJIOHHAS MOJIeJh aTOMHOTO SJIpa;

XapaKTEepU30BaTh MPUHIUIBI JICUCTBUS HU3YYCHHBIX MPUOOPOB U TEXHUYECKUX
YCTPONCTB C OMOpPOM HAa MX OMNHCaHUs (B TOM YHUCJE: COUAOMETP, NaTYUKU
MOJIOKEHUS, PACCTOSHUS M YCKOPEHHUS, pakeTa, OHXOJOT, OYKH, TEPHUCKOTI,
doToammapar, ONTHYECKHE CBETOBOJIBI, CIIEKTPOCKON, JIO3MMETp, Kamepa
Bunbcona), ucrnosib3ysi 3HaHUSI O CBOMCTBaxX (hM3UYECKUX SBJICHUN U HEOOXOAUMBIE
dusnueckre 3aKOHOMEPHOCTH;

UCIIOJIb30BaTh CXEMbl W CXEMAaTUYHBIE PHUCYHKH H3YYEHHBIX TEXHHUYECKUX
YCTPOWCTB, HW3MEPUTEIBHBIX TPHUOOPOB M TEXHOJOTHUYECKHX IIPOIECCOB TIPH
pEeIICHUN YYCOHO-TIPAKTUYECKUX 33Jad, ONTHYCCKHE CXEMBI IS TOCTPOCHHSI
M300paKeHHI B TNIOCKOM 3€pKaJie U coOUparomiet JMH3e;

MPUBOJANTh TPUMEPHl (HAXOAUTh HMHQPOPMAIUIO O TMPUMEpax) MPaKTUYECKOTO
WCIIOJIh30BaHUs (PU3NYECKUX 3HAHUW B TIOBCETHEBHOM >KHM3HU [JIsi 0OECTICUCHUS
0e30macHOCTH MpHU OOpalleHuH ¢ OpudopaMud M TEXHUYECKUMH YCTPONCTBAMH,
COXpaHEHUSI 370pOBbS W COOJIOJACHUS HOPM DKOJIOTHYECKOTO ITOBEIACHUS B
OKPYXarULIEH Cpeie;

OCYIIECTBJIATh TOUCK HHGOpMamu (PU3NUecKoro cojaepxkanus B HHTepHeTe,
CaMOCTOSTEIILHO (POPMYJIHPYSI TOUCKOBBIA 3alpOC, HAXOAWUTh MYTH ONpPEICTICHUS



JIOCTOBEPHOCTH TIOJYyYe€HHON WHGOpMAIMK HAa OCHOBE HWMEIOIIUXCS 3HAHWA W
JIOTIOJIHUTEJIbHBIX UCTOUHUKOB;

UCIIOb30BaTh MPU  BBINOJHEHUH Y4YEOHBIX 3aJlaHUN  HAYYHO-TIONMYJISIPHYIO
JUTepaTypy (PU3MYECKOro COJEpKaHMs, CIPABOYHBIE MaTepHUallbl, PECypChl CETH
NutepHer, Bianerb mnpuéMaMyd KOHCIEKTHUPOBAHUS TEKCTa, MPeoOpa3oBaHUs
nH(OpMAIUU U3 OJHOU 3HAKOBOM CHCTEMBI B IPYTYIO;

co3/laBaTh COOCTBEHHbIE IIMCbMEHHBIE M YCTHBIE COOOIIEHMs] Ha OCHOBE
uH(pOpMaIIMM M3 HECKOJIBKMX HCTOYHUKOB (DM3UYECKOTO COJCpKaHUS, MyOJTMIHO
MPEICTABIATh PE3YIbTAaThl MPOCKTHONW WM MCCIEA0BATEIBCKON AEATEIBHOCTH, TIPU
3TOM TPAMOTHO HCHOJB30BAaTh W3YyYECHHBIM MNOHATUUHBIA amnmapar u3y4aeMoro
pazmena (U3WKM W CONMPOBOXKAATh BBICTYIUIGHWE TpE3CHTAIMeld ¢ yd4EéTom
0COOCHHOCTEH ayIUTOPUU CBEPCTHUKOB.



TEMATHUYECKOE IINTAHUPOBAHUE

7 KJIACC
KoanuyecTBo yacos DJIeKTPOHHbBIE
Ne HaumeHoBaHue pa3iesioB U TeM (undposbie)
KonTpoabubie IIpakTuuyeckue
n/n MPOrpamMmbl Bcero oOpa3oBaTe/ibHbIE
padoThI padoThI
pecypchl
Paznen 1. ®usuka u €€ posib B MO3HAHUHU OKPYKAKOLIEr0 MUPa
bubnnoreka IIOK
11 Pusiica - Hayka 0 IpUPOAC 2 https://m.edso00.ru/7f416194
bubnnoreka IIOK
12 PHIHYECKAC BETHHMHbI 2 . https://m.edsoo.ru/7f416194
. bubmuorexa [JOK
1.3 EcTtecTBeHHOHAYYHBIN METO]T TO3HAHUS 2 1 https://m.edsoo.ru/7f416194
Hroro no pasneny 6
Pa3nea 2. IlepBoHavyaibHble CBeleHHS O CTPOEHHMH BellecTBA
bu6nuoreka [IOK
21 CTpoenHe BellecTsa 1 https://m.edso0.ru/7f416194
99 JIBr>kKeHue U B3aUMOJICCTBUE YaCTHI] 5 1 bubmmorexa [JOK
' BEIECTBA https://m.eds00.ru/7f416194
bubmmoreka [IOK
2.3 ArperatHble COCTOSIHUSI BEIIECTBA 2 https://m.edsoo.ru/ 7416194
Hroro no pasneny 5
Paznen 3. /IBu:keHne U B3auMojieiicTBue Tej
bu6nuoreka [IOK
3.1 M 3
CXAHHHCCROC ABHACHHC https://m.edso0.ru/7f416194
bu6nuoreka [IOK
2 u 4 1
3 HEPIWL, Macca, TAOTHOCTR https://m.eds00.ru/7f416194
3.3 Cuna. Bunbl cun 14 1 2 bubmuorexa [JOK



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.edso0.ru/7f416194
Uroro no pazneny 21
Pasznea 4. /laBjienne TBEPABIX TeJl, )KMAKOCTEH U ra3oB
41 [asnenue. Ilepenaya napieHus TBEPIbIMU 3 bubnmnoreka HOK
' TeJIaMH, KUJIKOCTSIMH M Ta3aMH https://m.edsoo0.ru/7f416194
bu6nmoreka [IOK
4.2 JlaBIICHHE KHAKOCTH ° https://m.edsoo.ru/7f416194
bubmuorexa [JOK
4. A
3 T™MoCheproe AaBeHHe 6 https://m.edso00.ru/7f416194
44 JlelicTBUE KUJIKOCTH U Ta3a HA MOTPYKEHHOE y 2 3 bubnmnoreka HOK
' B HUX TEJIO https://m.eds00.ru/7f416194
Utoro no pazneny 21
Pa3nea 5. PaGora n MoIHOCTD. JHEprus
bu6nuoreka [IOK
>1 PaGora 1 MompgocTs 3 . https://m.edsoo.ru/7f416194
bu6nuoreka [IOK
2 IT 1
> POCTRIC MEXAHHIMBL > https://m.edso0.ru/7f416194
bu6mmoteka [IOK
. M 4 1 1
53 CXAHHICCKad SHEpTid https://m.edso0.ru/7f416194
Uroro no pazneny 12
PeszepBHoe Bpemst 3
OBIIEE KOJIMYECTBO YACOB I10 [TPOIT'PAMME 68 4 12
8 KIIACC
KonuyecTBo yacos DJIEKTPOHHBIE
HanmeHoBaHMe pa3/iejioB U TeM uudpoBbie
Ne ni/m P Kontpoabnbie IIpakrunyeckue (muhp )
NpoOrpamMmbl Bcero o0pa3oBaTejibHbIE
padoThI padoThI

pecypchl



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

Paznea 1.

TenaoBble ABJIEHUA

11 CtpoeHue U CBOMCTBA BEIIECTBA 7 bubmorexa LHOK
' p - https://m.edsoo.ru/7f4181ce
bu6nmoreka [IOK
12 Ternuosbie npoueccet 21 1 > https://m.edsoo.ru/7f4181ce
Hroro no pazueny 28
Paznen 2. DiekTpuyecKkue U MATHUTHBIE SIBJICHUSI
21 DeKTpHUYECKUE 3apsiibl. 3apsDKEHHBIC Tela . 1 bubaunoreka [JOK
' U UX B3aUMOJICICTBHE https://m.edsoo.ru/7f4181ce
. . bubmuorexa [JOK
2.2 IToCTOSTHHBIN 3JIEKTPUYECKHI TOK 20 2 7 https://m.edsoo.ru/7fA181ce
bubnuorexa [JOK
23 MarHuTHEIC SBICHHS 6 . 15 https://m.edsoo.ru/7f4181ce
bubnuorexa [JOK
2.4 4
DCKTPOMArHHTHAS HHAYKLIHS https://m.edsoo.ru/7f4181ce
Hroro mo paszneny 37
PesepBHOE Bpems 3
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68 4 145
9 KJIACC
KoanuectBo yacos DJIeKTPOHHbIE
HaumeHnoBaHHe pa3aejioB U TeEM nu@dpoBbIe
Ne ni/m P Konrtpoabnbsie IIpakTnueckue (upp )
MPOrpaMMblI Bcero odpa3oBaTebHbIE
padoThI padoThI
pecypcsbl
Paznen 1. Mexanuveckue siBJeHUsI
MexaHn4ecKkoe IBMKCHNE U CIIOCOOBI €T0 but6mmoreka [IOK
1.1 10 1
ONMCaHUS https://m.edsoo.ru/7f41a4a6
1.2 BsaumoneiictBue Ten 20 1 3 bubnnorexa LOK

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



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

Bbubnuoteka LIOK

1. 1
3 3aKOHbI COXpaHEHHA 0 https://m.eds00.ru/7f41a4a6
Utoro mo pazneny 40
Pa3zpen 2. Mexann4yeckue KoJe0aHUA ¥ BOJHBI
bu6nuoreka [IOK
2.1 Mexanuecie konedanus ! https://m.eds00.ru/7f41a4a6
bu6nuoreka [IOK
2.2 M .3 8
CXAHUHCCKHE BOTHEL. SBYK https://m.edsoo.ru/7f41a4a6
Utoro no pazneny 15

Pa3nes 3. DjieKTpOMarHuTHoeE 1oJie U 3J1eKTPOMATHUTHBIE BOJIHBI

DIEeKTPOMarHuTHOE IO0Je U bubmuorexa [HOK
3.1 6
3JIEKTPOMArHUTHBIE BOJIHBI https://m.edsoo.ru/7f41a4a6
Hroro mo paszneny 6
Pasnen 4. CBeToBble SIBJICHUS
4.1 3aKOHBI PaCIPOCTPAHCHUS CBETA 6 bubmorexa LOK
' pactipocip https://m.edsoo.ru/7f41a4a6
bu6mmoteka [IOK
4.2 JIuH3BI 1 onTHYECKHE TPUOOPHI 6 https://m.edsoo.ru/7f41a4a6
bubmmoteka [IOK
4.3 PaznoxeHnue 6e10ro cBeTa B CIIEKTP 3 https://m.edsoo.ru/7f41a4a6
Hroro no pasneny 15
Pasznen S. KBanToBble siBJIeHUS
5.1 Hcnyckanue v MorionieHue CBeTa aToMOM 4 bubmorexa HOK
' 4 . https://m.edsoo.ru/7f41a4a6
bu6nuoreka [IOK
2
> CTpocHHE ATOMHOTO AApa 6 https://m.edsoo.ru/7f41a4a6
5.3 SAnepHbie peakuu 7 bubmmorexa [JOK

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

Hroro no pazneny

Pa3znea 6. [loBTOpUTEILHO-0000 1AM MOYJIb

17

[ToBTOpenue u 0000IIEHNE CONIEPIKAHUS bubnuoreka [JOK
6.1 9 2
Kypca ¢u3uku 3a 7-9 xnacc https://m.edsoo.ru/7f41a4a6
Hroro no pazueny 9
OBIIEE KOJIMYECTBO YACOB I10 [TPOT'PAMME 102 27



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

IHOYPOYHOE IINTAHUPOBAHHUE
7 KUIIACC

Ne ni/n

Tema ypoka

®du3uka — Hayka o npupoje. SABieHus
npupoabl. Duznueckue ABICHUS

MeX&HI/I‘-ICCKI/Ie, TCIIIOBBIC, SJICKTPHUYCCKUC,
MAarauTHBIC, CBETOBLIC, 3BYKOBBIC SABJICHUA

KoaudecTBO 9acoB

Bcero

JJIeKTPOHHBbIE U(PPOBHIE
o0pa3oBaTe/bHbIE Pecypchl

duznyeckre BEININHEI U UX HU3MCPCHUC

VYpok-uccnenosanue "M3mepenue
TEeMIIepaTyphl MPU MOMOIIIH KUIKOCTHOTO
TEPMOMETpA U JaTYuKa TeMIepaTyphl”

Kak ¢usuka u npyrue ecrecTBEHHbIE HAYKH
U3Yy4aroT npupoxay. EcrecTBeHHOHAaY4HbIN
MeToA no3Hanus. Onucanue Gpusnyeckux
SIBJICHUH C IIOMOILBIO MOAETIEN

bu6mmoreka [IOK
https://m.edsoo.ru/ff09f72a

VYpok-uccnenosanue "lIpoBepka runoTe3sl:
JabHOCTh MOJIETA [IApUKa, MYILEHHOTO
TOPU30HTAIIBHO, TEM OO0JIbLIe, YeM OoJIble
BBICOTA ITycKa"

Crtpoenue BemecTBa. OMbITHI,
JTOKa3bIBAIOIINE TUCKPETHOE CTPOCHUE
BEIIECTBA

bu6mmorexa [JOK
https://m.edsoo.ru/ff09fe0a

JIBr>xeHue 4acTHIl BEIISCTBA

bu6mmorexa [{OK
https://m.edsoo.ru/ff0a013e

Ypoxk-uccienoBanue «OMnbITH IO
HaOJIIOJICHUIO TETJIOBOTO PACITUPEHUS
rasoB»

10

ArperaTHble COCTOSIHHS BEILIECTBA



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

B3anMocBs3b MeXy CBOMCTBAMU BELIECTB
B Pa3HBIX arperaTHblX COCTOSHUSAX U UX

bubmuorexa [JOK

1 ATOMHOMOJIEKYJIIPHBIM CTPOECHHUEM. https://m.edsoo.ru/ff0a0378
Oco0eHHOCTH arperaTHbIX COCTOSTHUI BOJIBI
12 Mexanundeckoe aBrxeHue. PaBHoMepHOE U bubnuoreka [JOK
HEPaBHOMEPHOE JIBUKEHHE https://m.edsoo.ru/ff0a05c6
bu6mmoreka [JOK
13 CropocTs. EAMHHLEL CKOpOCTH https://m.edsoo.ru/ff0a079c
14 Pacuer nyt u BpeMeHM IBUKEHUSA Bubmmorexa LIOK
https://m.edsoo.ru/ff0a0ae4
Wueprus. 3akoH HHEPITUH.
15 BzapII)MoI{eﬁCTBHe TeJIpKaK MpUYMHA bubmorexa [IOK
https://m.edsoo.ru/ff0a0c10
W3MEHEHUS CKOPOCTH JIBHXKEHHUS Tell
16 [TInoTHOCTE BemiecTBa. PacueT Macchl u bubmuoreka [JOK
o0beMa TeJja 1Mo ero MIOTHOCTH https://m.edsoo.ru/ff0a0fee
17 JlabopaTtopHas paborta «OnpeneneHue
TJIOTHOCTHU TBEPJIOTO TENa
KonTponbhas padota no teme
18 :Mexannueckoe ABukeHue. [InoTHOCTh
BEIIECTBA.
19 Cuna Kak XxapakTepuCcTHKa B3aUMOJICHCTBUS
ten. Cuita ynpyroctu. 3akoH ['yka
JlaGopatopnas pabora «M3yuenue
20 3aBUCUMOCTH pacTshkeHHs (redopmaryn)
MIPYXUHBI OT MIPUIOKEHHOUN CHITBI»
21 SBnenune Tsarorenus. Cuia TSHKECTH
CBsi3b MEX]ly CHIION TSKECTH U Maccou
22 tena. Bec Tena. Pemenue 3aga4 o teme bubmmorexa [JOK
" " https://m.edsoo.ru/ff0a1778
Cuiia TsxecTn
93 Cuiia TsSKeCTH Ha APYTHX IJIaHeTax. bubnnorexa [JOK

Du3nYecKUe XapaKTEPUCTUKHU TIAHET

https://m.edsoo.ru/ff0a1502



https://m.edsoo.ru/ff0a0378
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https://m.edsoo.ru/ff0a0c10
https://m.edsoo.ru/ff0a0fee
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bubmuoreka [JOK

24 Hsmepettite ciut. JluamoMeTp https://m.edsoo.ru/ff0al8cc

bubmuorexa [JOK

2 Bec Tema. Hepecomocts https://m.edso0.ru/ff0a1778

26 CnoxxeHue IByX CHJI, HAllPaBJIECHHBIX 10 bubnmoreka [JOK
OJIHOM mpsiMoi. PaBHOAEHCTBYIOMIAS CHIT https://m.edsoo.ru/ff0ala70

97 Pemenue 3agau no reme
"PaBHoneiicTByromas cui"

08 TpeHue CKOJIbXKESHHSI K TPEHUE TTOKOSI. bubnnoreka [JOK
Tpenue B npUpoJIe U TEXHUKE https://m.edsoo.ru/ff0alb9c
JlaboparopHast pabora «/3yuenue

29 3aBUCHUMOCTH CHJIBI TPEHUSI CKOJIBKEHUS OT bubnmoreka [JOK
CHUJIBI TaBJICHUS U XapaKTepa https://m.edsoo.ru/ff0alcc8
COTIPUKACAIOIIUXCS TOBEPXHOCTE»

30 Pemenue 3agau Ha onpeneneHne
PaBHOJICHCTBYIOIIEH CUIIBI
Pemenue 3anau mo Temam: «Bec Tenay,

31 «I"paduueckoe n300pakeHUE CUI», bubmmorexa [TOK

. https://m.edsoo.ru/ff0alde0
«Cunbly, «PaBHOIEHCTBYIOIIAS CHID»)

32 KonrtponbHas pabota 3a nepBoe Noiayroaue

33 Hasnenue. CriocoObl yMEHBIIICHUS U bubnuoreka [JOK
YBEJIMYECHUS JaBICHUS https://m.edsoo.ru/ff0a20a6

34 JlaBieHue raza. 3aBUCUMOCTD JaBJICHUS Ta3a bubnmoreka [JOK
0T 00bEMa, TeMIlepaTyphl. https://m.edsoo.ru/ff0a2376

35 [Iepenaua naBiieHUs: TBEPABIMU TEIIAMH, but6mmorexa [IOK
JKUIKOCTSIMU U razamMu. 3akoH [lackains https://m.edsoo.ru/ff0a25b0

36 [Tepenaua naBiieHUs: TBEPABIMH TEIIAMH, bu6mmorexa [JOK
JKHIKOCTSIMH U razamMu. 3axoH Ilackamns https://m.edsoo.ru/ff0a25b0

37 JlaBneHue B KUAKOCTH U ras3e, BbI3BAHHOE bubnmoreka [JOK

,HCP'ICTBHGM CHIJIBI TSAXKECTHU

https://m.edsoo.ru/ff0a2718
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38 Pemenue 3anau no teme «Jlapnenue B bubmuoreka [JOK
JKUIKOCTH U Ta3e. 3axkoH ITackamsa» https://m.edsoo.ru/ff0a2826
bu6mmoreka [JOK
39 Cooburaroumecs cocyak https://m.edsoo.ru/ff0a2970
40 I'unpaBnuueckuii npecc Bubmmorexa LIOK
https://m.edsoo.ru/ff0a3136
41 Manomerpsl. [1opiHeBON KUIKOCTHBIN
Hacoc
Atmocdepa 3emmu. [Ipuannbl
42 CYILIECTBOBAHMSI BO3AYIIHON 000I0UKH bubnuoreka [IOK
3emin. 3aBUCUMOCTH aTMOC(hepHOTO https://m.edsoo.ru/ff0a2b5a
JABJICHUS OT BBICOTHI HAJl yPOBHEM MOPSI
bubmuorexa [JOK
43 Bec Boznyxa. AtmocdepHoe 1aBieHue httos://m.edsoo.ru/ff0azbsa
44 N3mepenue atmocdepnoro aaienus. OnpIt bubnnoreka [JOK
Toppuuennun https://m.edsoo.ru/ff0a2da8
45 3aBUCHUMOCTH aTMOC(HEPHOTO JABJIICHHS OT bubnuorexa [JOK
BBICOTBI HaJl YPOBHEM MOPsI https://m.edsoo.ru/ff0a2fc4
46 Bbapomerp-anepoun. AtmochepHoe bu6nuorexa [IOK
JTABJICHUE HA Pa3JINYHbIX BBICOTaX https://m.edsoo.ru/ff0a2fc4
47 Pemenwne 3anay mo teme "AtmochepHoe
naBieHue"
JlelicTBue ®UJIKOCTH U Ta3a HA
48 MOTPYKEHHOE B HUX TeN0. ApXUMeaI0Ba bubmmorexa [OK
https://m.edsoo.ru/ff0a3276
cuIia
JlabopaTopHas paborta «OnpeaeneHne
49 BBITaEKHBEIOmepI‘?I CHIJIBI, neili)CTBy}omeﬁ Ha bubmorexa [TOK
https://m.edsoo.ru/ff0a33fc
TEJ0, MOTPYKEHHOE B JKUJIKOCTbHY
JlaGopatopHnast paboTa 1o Teme
bubmuoreka [JOK
50 «MccnenoBanue 3aBUCUMOCTH Beca Tejla B

BOJIE OT 00bEMA MOTPYKEHHOHN B KHUIKOCTh

https://m.edsoo.ru/ff0a3514
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qacCcTu TCJIa»

o1 [TnmaBanue Tten bubmmorexa [JOK
https://m.edsoo.ru/ff0a3a96
JlabopaTtopHas pabota "KoHcTpyupoBaHue
52 apeomeTpa Ui KOHCTPYHPOBAHUE JIOJIKU U
onpeJiereHue e€ rpy30mno bLEMHOCTH"
Pemenue 3agau no remam: «llnaBanue
53 cynoB. BoznyxomnaBanuey, «JlaBienue bubmmorexa [JOK
B https://m.edsoo.ru/ff0a3654
TBEPABIX TN, )KUIKOCTEH U Ta30B»
bubmuoreka [JOK
>4 Mexareckas pabora https://m.edsoo.ru/ff0a3f82
bubmuorexka [JOK
= MompocTs. EAuHHIE MOMEOCTH https://m.edsoo.ru/ff0a3f82
56 Ypoxk-uccienoanue "Pacuét MOIIHOCTH,
pa3BUBaEeMOM MpHU MOBEME 10 JecTHUIIE"
57 [Ipocteie Mexanu3mel. Peryar. PaBHoBecue
CHWJI Ha pbluare
Kontponbnas padota no teme «/laBnenue
58 TBEPABIX TEJ, KUAKOCTEN U ra3oBy» /
Bcepoccuiickas npoepouHas pabota
PesepBHblit ypok. Pabora ¢ Tekctamu 1o
59 Teme «/laBinenue TBEPABIX TeN, XKUIAKOCTEN bubmuoreka [JOK
u ra3oB» / Beepoccuiickas mpoBepoyHas https://m.edsoo.ru/ff0a4ffe
paborta
Peryaru B TexHUKE, OBITY U IPUPOJIE.
60 JlaGopatopHnas pabora «};ICCJ'IF;I[I:)BaHI/Ie Bubmmorexa LIOK
. https://m.edsoo.ru/ff0a478e
YCIIOBUM PAaBHOBECHSI pbluara
61 Pemenne 3ana4 mo Teme «Y CIIOBUS bu6mmoreka [JOK
PaBHOBECHS pbI4yara» https://m.edsoo.ru/ff0a48a6
62 Koaddumnment nonesnoro necTpust

MexaHu3ma. JlaboparopHas pabota



https://m.edsoo.ru/ff0a3a96
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«M3mepenne KI1/] HakIOHHOM MIOCKOCTH»

63 Pemenue 3agau mo teme "Pabora, 1 bubmuorexa [JOK
motHocTh, KITI" https://m.edsoo.ru/ff0a4c48
64 Mexannueckas sHeprus. Kunernueckas u 1 bubmumorexa [IOK
MOTEHIMAIbHAS SHEPTUSI https://m.edsoo.ru/ff0a4252
65 3aKOH COXpaHEHMSI MEXaHUYECKON IHEPIUU 1 bubmorexa LIOK
https://m.edsoo.ru/ff0a4360
66 [TonroroBka K KOHTPOJIBHOU paboOTE 1O 1
WUTOTaM y4eOHOro rojaa
67 KontpomnbHas pabota o uroram yueGHOro 1
roaa»
68 PesepHsblii ypok. Paborta ¢ Tekctamu 1o 1 bubmmorexa [IOK
TeMe "MexaHuueckoe naBmxeHue" https://m.edsoo.ru/ff0a4ee6
69 PesepBHblit ypok. Pabora ¢ Tekcramu 1o 1
teme "Pabota. MoutHocTh. DHeprus"”
OBUIEE KOJIMYECTBO YACOB I10 I[TPOTPAMME 69
8 KNIACC
Ne i/ Tema ypoka KosmuecTBo yacos DJIeKTpOHHbIe HU(POBBIE

OCHOBHBIC TTOJI0KCHHUS MOJICKYIISIPHO-

Bcero

o0pa3oBaTe/bHbIE PeCypChl

1 KMHETUYECKOW TEOPUHU U UX OIBITHBIE 1 bubmmorexa [JOK
P https://m.edsoo.ru/ff0a5256

MTOITBEPKICHUS

2 Macca u pazmep aTOMOB U MOJIEKYJI 1

3 Mopenu TBEPOTO, KUKOTO U 1 bubmuoreka [JOK
ra3000pa3HOr0 COCTOSTHUM BEIECTBA https://m.edsoo.ru/ff0a540e
OOBsicHeHHE CBOUCTB TBEPIOTO, KHUJIKOTO U

4 ra3000pa3HOro COCTOSTHUH BEIIeCTBA Ha 1

OCHOBE I10JIOKEHUI MOJIEKYJISIPHO-
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KMHETUYECKOU TEOPUHU

5 Kpucrannuueckue u amopHbIe Tena bubmmorexa [JOK
https://m.edsoo.ru/ff0a5800
6 Bxoanas konTpoapHas padbora
7 TennoBoe pacuimpenue u cxarue bubmorexa LIOK
https://m.edsoo.ru/ff0a5a26
8 Temneparypa. CBsa3b TeMIEpaTypbl CO
CKOPOCTBIO TEIJIOBOTO JIBUKEHUS YACTHI]
9 Buytpennss sneprusi. CriocoObl U3BMEHEHUs bubnuoreka [IOK
BHYTPEHHEHN SHEPrUuu https://m.edsoo.ru/ff0a5c60
bubmuoreka [JOK
10 Bt rertonepesan https://m.edsoo.ru/ff0a6412
Vpoxk-konpepenuus "[Ipakrnyeckoe
11 Hcpnonbsoimie "I[:IGHJIOBII;)IX CBOMCTB BEIIECTB bubmorexa [IOK
https://m.edsoo.ru/ff0a65c0
1 MaTepUaloB B LESIX dHEprocoepexeHus "
12 KonuuectBo Teminotsl. Y aenpHas bubmuoreka [JOK
TETUIOEMKOCTD https://m.edsoo0.ru/ff0a6976
13 VYpaBHeHMe TEII0BOro OanaHca. bubnnorexa [JOK
TennooOMeH U TemI0BOE paBHOBECHE https://m.edsoo.ru/ff0a7088
JlaGoparopHas padota "Hccnenoanue
14 ﬂBHCIfI/IS[ Tre)nnocr))6MeHa npu CMIelIHI/IBaHI/II/I Bubmmorexa LIOK
. . " https://m.edsoo.ru/ff0a6a98
XOJIOAHOU 1 TOpsTYeit BOBI
Pacuer konmuecTBa TEIIOTHI,
15 HE00XO0IMMOTO JIJIsl HAarpeBaHUsI Teja U
BBIJICISIEMOTO MM TIPH OXJIAXKJICHUHN
16 JlaGopatopHnas pabota "Onpeznenenue bubnnoreka [JOK
yIEeJIbHOM TEMJI0EMKOCTH BeliecTra" https://m.edsoo.ru/ff0a6bb0
17 DHeprus TOMBa. Y IeibHas TeraoTa bubnuorexa [JOK
CropaHus https://m.edsoo.ru/ff0a7b5a
18 [InaBneHue u oTBEpACBaHME bubnuorexa [IOK
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KpUCTAJUNINYCCKUX TCII. yI[eJILHaH TCIIJIOTa
IJIaBJICHUA

https://m.edsoo.ru/ff0a71d2

19 JlaGopaTopHas pabora "OnpeneneHue bubnuoreka [JOK
YAEIbHOM TEIUIOTHI TJIaBIEHUS Jibaa" https://m.edsoo.ru/ff0a72fe
20 [TapooOpa3zoBanue U KOHACHCAIHS. bubmumorexa [IOK
Ucnapenue https://m.edsoo.ru/ff0a740c
Kunienne. Y nenbHas temiora
21 napooOpazoBaHMsI U KOHICHCALIUH. bubmumorexa [IOK
3aBUCUMOCTh TEMIIEPATypbl KUIIEHUS OT https://m.edsoo.ru/ff0a786¢c
aTMoc(hepHOro JaBJICHUS
BrnaxnocTs Bo3ayxa. JlaboparopHas pabota
22 "OnpeneneHne OTHOCUTEIBHON BIAKHOCTH bubmmorexa [IOK
| https://m.edsoo.ru/ff0a7628
BO31yXa
93 Pemenue 3ana4 Ha onpesesieHre BIaKHOCTH
BO3yXa
[IpuHUIMIIBI paOOTHI TEMJIOBLIX ABUTATENEH.
24 [TapoBast TypOuHa. J|Burarenb BHyTPEHHETO
CTOpaHus
o5 KII/] TermoBoro mpuratens. TemnmoBbie bu6mmoreka [JOK
JIBUTATEIIN U 3aIUTA OKPYKAKOIIEH Cpeabl https://m.edsoo.ru/ff0a7c7c
26 3aKOH COXpaHEHHsI U MIPEBPALCHHS SHEPTUU
B TEIUIOBBIX ITpoIeccax
[ToarotroBka Kk KOHTPOJIBHOU paboTe 3a bu6mmorekxa [IOK
27
MIEPBOE MOJYTOIUE https://m.edsoo.ru/ff0a83f2
28 KonrtponbHas pabota 3a nepBoe noiayroaue bubmrorexa LIOK
https://m.edsoo.ru/ff0a86ae
29 DnekTpusanus tein. /[Ba poaa
INMEKTPUICCKUX 3aPSIOB
30 Ypoxk-uccienoBanue "IaeKTpU3aus Te

WHAYKIMEN U PU COTPUKOCHOBEHUH "
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31

B3aumMogeiicTBre 3apsyKeHHBIX Tell. 3aKOH

but6mmoreka [JOK

Kynona https://m.edsoo.ru/ff0a87e4
DiekTpuyeckoe noje. HanpsskeHHOCTh
32 anekTpuyeckoro noss. [IpuHmmn bubmmorexa [TOK
P - PHHL . https://m.edsoo.ru/ff0a8a0a
CYTIEPIIO3HIINH ICKTPUICCKUX MOJICH
33 Hocurenu snexTpuueckux 3apsiioB.
DneMeHTapHbId 3apsia. CTpoeHue atoMa
34 [IpoBOAHMKY U AUAIIEKTPUKHU. 3aKOH bubmuorexa [JOK
COXPAHEHUS JIEKTPUUECKOIO 3apsiia https://m.edsoo.ru/ff0a8ef6
35 Pemenue 3a1au Ha mpMEHEHHE CBOMCTB bubnnoreka [JOK
JIEKTPUYECKUX 3aps 0B https://m.edsoo.ru/ff0a90cc
DNEeKTPUYECKHI TOK, YCIOBHS €r0
36 c ecIT)BOBaHI/I;I I/ICT(})]‘IHI/IKI/I Bubmorexa LIOK
ym ’ https://m.edsoo.ru/ff0a95a4
ANEKTPUYECKOTO TOKa
37 JleficTBUSA SIIEKTPUYECKOTO TOKA bubmmorexa [IOK
p https://m.edsoo.ru/ff0a96b2
VYpok-uccnenosanue "Jleiictue
38 ANEKTPUYECKOTO OISl Ha TPOBOAHHUKH H
JIUDJIEKTPUKA"
39 DNEeKTPpUYECKUM TOK B MeTaJlIax, bubnuoteka [JOK
JKHUJIKOCTSIX M Ta3ax https://m.edsoo.ru/ff0a9838
40 DneKTpuuecKas 1enb U € COCTaBHbBIE YaCTH
41 Cuna Toxka. JlabopatopHas pabora bubmuorexa [JOK
"N3mepeHue 1 peryiupoBaHHue CUIIbI TOKA" https://m.edsoo.ru/ff0a8bd6
DnekTpruyeckoe HanpspkeHue. BoibTMerp.
42 JIaGoparopHas pabota "M3mepenue u bubmmorexa [JOK
patopHai p P https://m.edsoo.ru/ff0a%e14
PETyJIMPOBAHKE HATIPSDKCHUS
43 CornpoTuBieHe MPOBOAHKUKA. Y A€IbHOE bubnmnoreka [JOK
COIPOTHUBIICHUE BEMIECTBA https://m.edsoo.ru/ff0aa738
44 JlaGopatopHnast pabora "3aBUCUMOCTH bubnuorexa [IOK
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AJIEKTPHUUYECKOTO CONTPOTHBIICHUS
MIPOBOJIHUKA OT €T0 JJTUHBI, IO
IIONEPEYHOr0 CEUYEHUsl U Marepuana”

https://m.edsoo.ru/ff0aa738

3aBHCHUMOCTh CHIIBI TOKA OT HAaITps>KCHUA.

bu6mmoreka [JOK

4 3axon OMa JJ1s yyacTKa Lenu https://m.edsoo.ru/ff0aad4a
JlabGopaTtopHas padora "HccienoBanue
46 3aBUCHUMOCTH CHJIBI TOKa, HIYILIErO Yepes bubmumorexa [IOK
pE3UCTOP, OT COMPOTUBIICHUS PE3UCTOPA U https://m.edsoo.ru/ff0aa04e
HanpsHKEHUs Ha pe3ucrope”
47 [TocnenoBarenbHOE U NMapaieIbHOE
COEIMHEHUS IPOBOIHUKOB
JlaboparopHas pabora "IIpoBepka mpaBuia
48 CJIO)KEHUS HaNPSDKEHUN TTPU bubmmoreka [JOK
MOCIE0BATEILHOM COCIMHEHNH JIBYX https://m.edsoo.ru/ff0aaa58
pe3uctopon”
JlaGoparopHas padota "lIpoBepka npaBuia
49 TUTST CI:IJ'II)I I”)FOKa ipn napanJP;ean})IOM ’ bubmmorexa [TOK
\ https://m.edsoo.ru/ff0aadle
COEIMHEHUH PE3UCTOPOB
50 Pemenue 3anay Ha npumeHeHne 3akoHa OMa bubnunorexa [JOK
JUISL Pa3JIMYHOTO COEIMHEHUS IIPOBOIHUKOB https://m.edsoo.ru/ff0aaf8a
51 PaboTa 1 MOIITHOCTH JIEKTPUUECKOTO TOKA. bubnuoteka [JOK
3akoH Jlxxoyna-Jlenna https://m.edsoo.ru/ff0ab124
59 JlabopaTtopHas pabota "Onpenenenue bubnmoreka [JOK
pabOTHI M MOIIIHOCTH AJIEKTPUUECKOTO TOKA" https://m.edsoo.ru/ff0ab3e0
DNeKTpuUecKue e U MOTPEONTenn
53 AJIEKTpHUECKOl sHepruu B ObITy. KopoTkoe Bubmorexa LIOK
https://m.edsoo.ru/ff0ab660
3aMBIKaHUE
54 [TocTosiHHBIE MATHUTHI, UX B3aUMOJICHCTBHE
55 Ypok-uccnenosanue "M3yyenue nonen bubnmoreka [JOK

HOCTOSIHHEIX MarHuToB"

https://m.edsoo.ru/ff0ac3d0
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56

57

58

59

60

MaruautHoe 1oiie. MarHuTHOE 110J1€ 3eMITH
U €ro 3HAYEHUE JUIA )KU3HU Ha 3eMiie

[ToaroroBka Kk KOHTPOJBHOM paboTe MO TeEMe
"DnexkTpuuecKue 3apsaabl. 3apsIKEHHBIC Tella
" uX B3aumoacucTaus. I1ocToSHHBIN
AIEKTPUUYECKUNA TOK"

KonTponbhas pabota no teme
"DnexkTpuuecKue 3apsaabl. 3apsIKEHHBIC Tella
U uX B3auMoaencTsus. I10CTOSIHHBIH
anekTpuueckuii Tok" / Beepocceuiickas
poBepouHas paboTa

PesepBHblit ypok. Pabora ¢ Tekctamu 1o
Teme "T1oCTOSTHHBIN 2JEKTPUISCKUMA TOK" /
Bcepoccuiickas mpoBepouHas paboTa

OnbIT OpcTeaa. MarautHoe nose
3IEKTPUYECKOTO ToKa MaruuTHoe nose
KaTYUIKHA C TOKOM

but6mmoreka [JOK
https://m.edsoo.ru/ff0acOba

bu6mmoreka [JOK
https://m.edsoo.ru/ff0abd2c

bubmuoreka [JOK
https://m.edsoo.ru/ff0abea8

bubmuoreka [JOK
https://m.edsoo.ru/ff0acdc6

bu6mmoreka [IOK
https://m.edsoo.ru/ff0ac1d?2

61

HpI/IMeHeHI/Ie OJICKTPOMArdHuTOB B TCXHHUKE.
JlabopaTtopHas pabota "W3ydeHue necTBus
MarHMTHOTO TIOJISl Ha MPOBOJHUK C TOKOM"

bu6mmoreka [IOK
https://m.edsoo.ru/ff0ac74a

62

DneKTpOoABUTaTEIb IOCTOSTHHOTO TOKA.
Hcnonbp3oBanue anekTpoBUraTeneii B
TEXHUYECKUX YCTPONCTBAX U Ha
Tpaucmnopre. JlabopaTopHas pabota
"KoHcTpyupoBaHue U U3y4eHue padoThl
ANEKTpoABUraTeNs"

bu6mmorexa [{OK
https://m.edsoo.ru/ff0ac86¢c

63

64

Omnbitel @apanest. 3aKOH IEKTPOMArHUTHON
naaykuuun. [Ipasuno Jlenna
DnexTporerepatop. CriocoOb! moTydeHUs
ANEKTPUYECKON SHEPTrUU. DIEKTPOCTAHLIUN
Ha BO30OHOBIIIEMBIX UCTOUYHUKAX YHEPTUU



https://m.edsoo.ru/ff0ac0ba
https://m.edsoo.ru/ff0abd2c
https://m.edsoo.ru/ff0abea8
https://m.edsoo.ru/ff0acdc6
https://m.edsoo.ru/ff0ac1d2
https://m.edsoo.ru/ff0ac74a
https://m.edsoo.ru/ff0ac86c

IToaroroBka K UTOrOBOM KOHTPOJIbHOU

65 1
pabote
bu6mmoreka [JOK
66 Hrorosas konTpossHas padota 1 https://m.edsoo.ru/ff0acb14
PeseprHbIiil ypok. Pabora ¢ TekcTamu mo bubnuoreka [JOK
67 1
teme "TeruioBble ABiIeHUA" https://m.edsoo.ru/ff0acc5e
68 PeseprHbIii ypok. Pabora ¢ TekcTamu mo 1
Teme "MaruuTHele siBIeHUS"
OBIIEE KOJIMYECTBO YACOB I10 [TPOIT'PAMME 68

9 KJIACC

Ne i/

Tema ypoka

KoanuyecTBO 4acoB

Bcero

DJIeKTPOHHbIe HH(PPOBBIE
o0pa3oBaTe/IbHbIE pecypchl

Mexanundeckoe JBH>KeHrue. MarepruaiibHas

1 1
TOYKA

5 Cucrema orcuera. OTHOCUTEIBLHOCTD 1 bubmuoreka [JOK
MEXaHUYEeCKOTO JIBHKECHHUS https://m.edsoo.ru/ff0ad474

3 PaBHOMEpHOE MPSAMONTMHENHOE IBUKEHUE 1 bubmmorexa [TOK

https://m.edsoo.ru/ff0ad19a

HepaBHOMepHOE NPAMOIUHENHOE

4 nBukeHue. CpeHsst U MTHOBEHHas 1
CKOPOCTb

5 [IpssMOnMHENHOE PaBHOYCKOPEHHOE 1 bubnnoreka [JOK
JBUOKEHHE. Y CKOpPEHHE https://m.edsoo.ru/ff0ad8d4
CKopoCTh MPSAMOJIMHENHOTO

6 paBHOYCKOpEHHOTO ABIKeHU. [ paduk 1
CKOPOCTH
BxonHas koHTponbHast paboTa 1

CBoOonanoe nmagenune tei. OnsiTe! [ annnes



https://m.edsoo.ru/ff0acb14
https://m.edsoo.ru/ff0acc5e
https://m.edsoo.ru/ff0ad474
https://m.edsoo.ru/ff0ad19a
https://m.edsoo.ru/ff0ad8d4

PaBHOMEpHOE ABMXKEHUE IO OKPY>KHOCTH.

9 [lepuon u yacrora oOpamenus. Jlnneitnas u bubmorexa LIOK
https://m.edsoo.ru/ff0ael76
YTJI0Basi CKOPOCTH
10 LleHTpOoCTpEeMHUTELHOE YCKOPECHHE
. bubnmoreka [JOK
11 [TepBrrit 3akon HeroToHa. Bektop cuibl https://m.e dsocI)_Fru 1ff0ae612
12 Bropoii 3akon HeroToHa. bubnmoreka [JOK
PaBHOelicTBYIOIIAs cHUJla https://m.edsoo.ru/ff0ae72a
13 Tpertnii 3akon Hetotona. Cynepno3unus bubnmoreka [JOK
cui https://m.edsoo.ru/ff0ae982
14 Pemenue 3a1a4y Ha IpUMEHEHHE 3aKOHOB bubnunoreka [JOK
Herorona https://m.edsoo.ru/ff0aeb6c
15 | Camynpyroctu. 3acon Ty gt meton iz
16 Pemenue 3anay no teme «Cuia ynpyroctu»
17 JlabopaTtopHas pabora «OnpeneneHue bubnuorexa [JOK
YKECTKOCTH MPYKUHBI» https://m.edsoo.ru/ff0aee28
bubnmnoreka [JOK
18 Cua Tperms https:// m.edsocI)J.: ru/ff0af738
bubnuoreka [JOK
19 Pemenue 3amau mo teme «Cuiia TpeHUs» https://m.edsocI)_Fru/fanfa26
20 JlabopaTtopHas pabota "OnpeneneHue bubnmoreka [JOK
K03 dULIEeHTa TPEHUS CKOJIBbKEHUS " https://m.edsoo.ru/ff0af8be
21 Pemenue 3anau no reme "3akonsl HeioToHA. bubnmoreka [JOK
Cuna ynpyroctu. Cusna TpeHust” https://m.edsoo.ru/ff0afb8e
Cuna TsKeCTH M 3aKOH BCEMUPHOTO
22 TATOTEHUA. Y CKOpEeHHE CBOOOIHOTO Bubmmorexa LIOK
https://m.edsoo.ru/ff0af044
MaJCHUS
93 Ypok-koupepenius "JIBuKeHHE TSI BOKPYT

rpaBUTalinoHHOro 1eHTpa (ConHeuHas



https://m.edsoo.ru/ff0ae176
https://m.edsoo.ru/ff0ae612
https://m.edsoo.ru/ff0ae72a
https://m.edsoo.ru/ff0ae982
https://m.edsoo.ru/ff0aeb6c
https://m.edsoo.ru/ff0aeca2
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cucrema). ['amakTuku"

24 Pewrenue 3amau no reme "Cuiia Tskectu u bubnmoreka [JOK
3aKOH BCEMUPHOIO TATOTCHUS" https://m.edsoo.ru/ff0af5f8
o5 [lepBas kocMHuuecKas CKOPOCTb. bubmumorexa [IOK
HesecomocTs u neperpysku https://m.edsoo.ru/ff0af33c
PaBHOBecue maTepualbHONW TOUKHU.
26 AbcomotHO TBEpAOE Teno. PaBHOBecHe bubnuoreka [JOK
TBEPOTO TeJIa C 3aKPEIUIEHHON OCBIO https://m.edsoo.ru/ffOafe36
BpaieHusi. MoMeHT cuibl. LleHTp TskecTn
PaBHOBecue MarepualbHON TOYKHU.
97 AbcomoTHO TBEpAOE Teno. PaBHOBecHe
TBEPIOTO TENA € 3aKPEIVIEHHOW OCBIO
BpaieHusi. MoMeHT cuibl. LIeHTp TskecTn
08 Pemenue 3agad mo reme "MOMEHT CHUJIBI. bubmuorexka [JOK
LenTp TsixecTn" https://m.edsoo.ru/ff0b02b4
[ToaroroBka Kk KOHTPOJIBHOU paboTe MO TEME
29 "MexaHn4YecKOe IBHKEHHE bubmmorexa [TOK
N | ' https://m.edsoo.ru/ffob0408
B3aumopeiictBue Ten
KonTponbhas padota no teme
30 "MexaHNYeCcKOe IBUKEHUE bubmmorexa LOK
N | ' https://m.edsoo.ru/ffOb06ec
BzaumopeiicTBue Ten
Nmnynee Tena. Umnynse cuibl. 3aKoH
31 COXpaHEHUs UMITYJIbca. YTIPYroe u bubmmorexa [JOK
p y o pyr https://m.edsoo.ru/ffOb07fa
HEYIpYyroe B3auMoJIeHCTBUE
39 Pemrenue 3ampau no reme "3akoH coXxpaHeHUs bubnmoreka [JOK
ummynbca" https://m.edsoo.ru/ff0b096c
33 Ypok-koHpepeHuus "PeakTuBHOE
JBUKEHHE B IPUPOJE U TEXHUKE"
bu6mmoreka [JOK
34 Mexannueckasi paboTa U MOIITHOCTb
P B https://m.edsoo.ru/ff0b0a84
35 PaboTa cutbl TSKECTH, CHITBI YIIPYTOCTH U bubmuorexa [JOK



https://m.edsoo.ru/ff0af5f8
https://m.edsoo.ru/ff0af33c
https://m.edsoo.ru/ff0afe36
https://m.edsoo.ru/ff0b02b4
https://m.edsoo.ru/ff0b0408
https://m.edsoo.ru/ff0b06ec
https://m.edsoo.ru/ff0b07fa
https://m.edsoo.ru/ff0b096c
https://m.edsoo.ru/ff0b0a84

CHJIbI TPCHUA

https://m.edsoo.ru/ff0b0db8

JlabopaTopHas pabora «OnpeneneHue
paboThI CUJIBI TPEHHSI ITPH PABHOMEPHOM

3 JBUKEHHUH TeJa [0 TOPU30HTAIBHON
MTOBEPXHOCTH»
37 Cs3b sHepruu U padotsl. [loTeHmanpHas
SHEprus
Kunernueckas sneprus. Teopema o bubnmoreka [JOK
38 .
KUHETHUYECKON SHEPrUun https://m.edsoo.ru/ff0b0c32
39 3aKOH COXpaHEeHUSI SHEPTUU B MEXaHUKE
40 JlaboparopHast pabota «l3ydenue 3akoHa bubmmoreka [JOK
COXPAHEHUS SHEPTUN https://m.edsoo.ru/ff0b12fe
41 KonebarenpHoe IBMIKEHHE U €TO bubmuoreka [JOK
XapaKTEPUCTUKU https://m.edsoo.ru/ff0b1858
42 3aryxaromue koneOanus. BeiHyX1eHHBIE bubnmnorexa [JOK
Kosnebanus. Pezonanc https://m.edsoo.ru/ff0b20f0
43 MareMaTtnueckuil 1 Npy>KUHHBIM MAsITHUKA
44 [ToaroroBka Kk KOHTPOJIBHOU paboTe 3a
TepBOE TMOIYTOANE
45 KonrtponbHas pabota 3a nepBoe Hoiayroaue
[IpeBpareHne SHEPTUN IPU MEXAHHIECKUX
46 koJnebanusx. Jlaboparopuas pabora bubmuorexa [JOK
«Omnpenenenre 4acToThl ¥ TIepuoaa https://m.edsoo.ru/ffOblaec
KoJe0aHui MPYKUHHOTO MAasITHHKA
JlaGoparopHas padota «IIpoBepka
47 HezaBr;Ich;ocmpnepnona IfOHeé)aHHfI rpysa, bubmmorexa [JOK
https://m.edsoo.ru/ff0b197a
MTOJIBEIICHHOTO K HATH, OT MacChl Tpy3a»
Mexanunueckue BoaHbI. CBOMCTBA
bubmuoreka [JOK
48 MEXaHHYECKUX BOJH. [Ipo1obHbIE 1

IIOIIEPCUYHBIC BOJTHBI

https://m.edsoo.ru/ff0b21fe



https://m.edsoo.ru/ff0b0db8
https://m.edsoo.ru/ff0b0c32
https://m.edsoo.ru/ff0b12fe
https://m.edsoo.ru/ff0b1858
https://m.edsoo.ru/ff0b20f0
https://m.edsoo.ru/ff0b1aec
https://m.edsoo.ru/ff0b197a
https://m.edsoo.ru/ff0b21fe

Ypok-koHpepeHmus "MexaHn4ecKue BOTHBI

49 n
B TBEpOM Tene. CelicMuueckue BOIHbBI"
50 3ByK. PacnipocTpanenne u oTpakeHHE 3ByKa
51 Ypok-uccnenoanue "Habmonenue
3aBUCUMOCTH BBICOTHI 3BYKa OT 4acTOTHI"
59 I'poMKOCTB 3ByKa U BBICOTA TOHA.
AKyCTUYECKHUI pe30HaHC
53 Ypok-koHpepeHuus "YnbpTpa3ByK u bubnmoreka [JOK
nH(}pa3ByK B IPUPOJIEe U TEXHUKE" https://m.edsoo.ru/ffOb23ca
[TonroToBka K KOHTPOJIBHOU pabOTE MO TeMe
" bubnmoreka [JOK
o4 3aKoHbI cCOXpaHeHus. Mexanndeckue
| https://m.edsoo.ru/ff0b25f0
KoJ1e0aHus U BOJIHBI
Kontponbhas padota o teme "3akoHbI
55 coxpaHeHus. MexaHu4eckue KojieoaHus u
BOJIHBI"
56 DNeKTpOMarHuTHOE MoJIe. bubnmnorexa [JOK
DNeKTPOMarHUTHBIE BOJTHBI https://m.edsoo.ru/ffOb2abe
57 CaoiicTBa 21IEKTPOMAarHUTHBIX BOJH
VYpok-koupepenuus "lkana
58 AJIEKTPOMAarHUTHBIX BOJIH. Mcnonbs3oBanue bub6nuorexa [IOK
3JIEKTPOMATrHUTHBIX BOJIH JIJII COTOBOM https://m.edsoo.ru/ff0b2fe6
CBsI3U"
VYpok-uccnenosanue "M3ydeHne cBoiicTB
bubmuorexa [JOK
59 3JIEKTPOMArHUTHBIX BOJIH C TIOMOIIBIO
" https://m.edsoo.ru/ff0b2c6c
MOOWIBHOTO TenedoHa
50 Pemenue 3a1a4 Ha onpeeieHne 9acTOThl U
JUTMHBI 3JIEKTPOMArHUTHOM BOJTHBI
61 DnekTpoMarHuTHas IPUPO/Ia CBETA. bubnuorexa [JOK
CxopocTts cBeta. BonHoBbIe cBOMCTBA cBeTa https://m.edsoo.ru/ff0b31d0
62 Ucrounuku cBera. [IpsmonuneitHoe bubmuorexa [JOK



https://m.edsoo.ru/ff0b23ca
https://m.edsoo.ru/ff0b25f0
https://m.edsoo.ru/ff0b2abe
https://m.edsoo.ru/ff0b2fe6
https://m.edsoo.ru/ff0b2c6c
https://m.edsoo.ru/ff0b31d0

pacnpoctpaneHue cera. 3atmenus: ConHua
n JIyHbl

3aKOH OTpakeHHs cBeTa. 3epkana. Pemenue

https://m.edsoo.ru/ff0b3658

63 3a/1a4 Ha IPUMEHEHUE 3aKOHA OTPKCHHS bubmorexa HOK
A P P https://m.edsoo.ru/ff0b38c4
CBeTa
[Ipenominenue cBera. 3aKOH IPEIOMIICHUS bubnmoreka [JOK
64
cBeTa https://m.edsoo.ru/ffOb3aea
[ToyiHOE BHYTpEHHEE OTPAKCHHE CBETA.
65 I/ICHOJII)I%OBZII{II)/Ie HOJIHOI?O BHYTPEHHETO bubmoreia OK
yIp https://m.edsoo.ru/ffOb3c5c
OTPaKCHUS B ONITHYECKUX CBETOBOIAX
JlaboparopHas padota "Hccrnenoanne
66 3aBUCHMOCTH YTJIa IPEITIOMIICHUSI CBETOBOTO
Jy4ya OT yIJia MajieHus Ha rpaHule "BO3IyX-
crexso""
Ypok-konpepenuus "Mcnoab3oBanue
67 MTOJIHOTO BHYTPEHHETO OTPAXKCHHUS:
CBETOBO/IbI, OIITHKOBOJIOKOHHASI CBSI3b"
bu6mmoreka [JOK
68 JIun3el. OnTHYECKAast CHiIa JINH3BI
https://m.edsoo.ru/ffOb3f2c
bu6mmoreka [JOK
69 [TocTpoeHne N300paKeHHI B TUH3AX
P P https://m.edsoo.ru/ffOb444a
JlaboparopHas pabdota "Onpenenenue
70 ¢box SHOFE accpTosIHHsI u oimqecxoﬁ CHJIBI bubmmorexa [JOK
Y Ii " https://m.edsoo.ru/ff0b4206
coOuparoten TUH3bI
71 Ypok-koHpepeHmus "OnTruaeckue bubnmoreka [JOK
JIMH30BbIe TPUOOPHI" https://m.edsoo.ru/ffOc0a7e
72 ['na3 xak ontuyeckas cucrema. 3peHue bubmorexa HOK
P https://m.edsoo.ru/ff0b4684
73 VYpoxk-koupepenuus "edexrsr 3penus. Kak
COXPaHUTH 3peHue"
74 Paznosxenue 6emoro cBera B criekTp. OMBITHI bubmuorexa [JOK



https://m.edsoo.ru/ff0b3658
https://m.edsoo.ru/ff0b38c4
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Herotona. CrnoxeHne cueKTpaabHbIX
uBeToB. Jlucrnepecus ceera
JlaGopaTopHas padota "ONBITHI 11O
Pa3IoKEHUI0 OEJIOro CBEeTa B CIEKTP U

https://m.edsoo.ru/ff0cOf4c

bu6mmoreka [JOK

& BOCIIPUSATHUIO LIBETA IPEIMETOB IIPU UX https://m.edsoo.ru/ff0cOe2a
HaOJII0ACHNH uepe3 [BETOBbIe (GUIbTPHI"
Ypoxk-npaktukym "BosiHOBBIE CBOMCTBA
76 CBeTa: qucrepcusi, MHTephepeHIus 1
nudpaxus”
77 Omnsitel Pe3epdopaa u ruianerapHas Moieib bubmmoreka [JOK
aToMa https://m.edsoo.ru/ff0c12a8
78 [Toctrynatel bopa. Monens atoma bopa
79 Hcnyckanue U MOrJoeHNe CBeTa aTOMOM. bubmmoreka [JOK
KBantsl. JIuHeidaTbie CIEKTPBI https://m.edsoo.ru/ff0c144c
80 VYpok-nipaktukym "HabnrogeHue criekTpoB bubnuoreka [JOK
ucryckaHus'" https://m.edsoo.ru/ff0c1550
81 PagnoakTBHOCTE U €€ BHJIBI bubmorexa HOK
https://m.edsoo0.ru/ff0c1672
82 Crpoenue atomHOro siipa. Hykinonnas bubnmnoreka [JOK
MOJIENTh https://m.edsoo.ru/ffOc18ac
83 PamnoakTuBHBIC ipeBparnieHus. F30Torbt Egg?ﬁ;ﬁﬁ)gﬁ; dclald
84 Pemenwue 3anay mo Teme: "PaanoakTuBHbBIE bubnmoreka [JOK
npespamieHus" https://m.edsoo.ru/ff0clb4a
85 [lepuoa nmonypacnana
86 Ypok-koupepenius "PagnoakTHBHBIE bubnmoreka [JOK
W3JIy4EHHS B IPUPOJAE, MEAUIIMHE, TEXHHUKE" https://m.edsoo.ru/ff0c2126
87 SAnepHble peaky. 3aKOHbI COXpPAaHEHUS bubnuorexa [IOK
3apsI0BOTO U MacCOBOT'O YUCET https://m.edsoo.ru/ff0c1c58
88 DHeprus CBA3u aTOMHBIX saep. CBs3b bubmuorexa [JOK



https://m.edsoo.ru/ff0c0f4c
https://m.edsoo.ru/ff0c0e2a
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MacCChI 1 SHCPIrun

https://m.edsoo.ru/ff0cld7a

Pemenue 3agad no reme "AnepHeie

89 |
peakuuu

90 Peakuuu cunTe3a u neneHus saep. bubnmoreka [JOK
Ucrounuku sueprun ConHua U 3BE3]T https://m.edsoo.ru/ffOc1e88
Ypoxk-koHpepenuus "SnepHas sHepreTUka.

91 JlercTBUA paguOAKTUBHBIX U3Iy4YEHUN Ha
YKUBBIE OpraHU3MbI"

92 [ToaroroBka K HTOTOBO KOHTPOIBHOM bubmuoreka [JOK
pabote https://m.edsoo.ru/ff0c223e

93 HToroBast KOHTpOJIbHAs paboTa

94 [ToBTOpenue, o600menue. JlaboparopHsie bubmuorexka [JOK
paboTsI 1o Kypcy "B3zanmopeiictBue Ten" https://m.edsoo.ru/ff0c245a
[ToBTOpenue, o6o0meHue. Pemenue

95 ACUETHBIX U KaUECTBEHHBIX 33]1a4 110 TeMe Bubmmorexa LIOK
{J | 8 https://m.edso0.ru/ff0c2572

TenuoBsle poLeccsl

[ToBTOpenue, o6ob61meHue. Peenue

96 ACUETHBIX U KaYECTBEHHBIX 33]1a4 110 TeMe bubmmorexa [OK
p . a https://m.edsoo.ru/ff0c2a22
"KIIJI TerioBsIX aBurarencii”
[ToBTOpenue, 06o61eHue. Peenne

97 ACYETHBIX U KaYECTBEHHBIX 33J1a4 110 TEME bubmorexa HOK
P https://m.edsoo.ru/ff0c2b30
"KII anekTpoycTaHOBOK"
[ToBTOpenue, 0606menue. Jlaboparopusie bubnmoreka [JOK

98 n n
paboTel o Kypcy "CBeTOBBIC SIBJICHUS https://m.edsoo.ru/ff0c2c52
IToBTropenue, o6o0menue. Pabora ¢

99 TEKCTaMH 110 TeMe ""3aKOHbI COXpPaHEHUS B bubmorexa HOK

" P https://m.edsoo.ru/ff0c2d6a

MEXaHHUKE

100 [ToBTOpenue, o600meHne. Pabora ¢ bu6mmoreka [JOK
tekctamu 1o TeMe "Konebanus v BOHbI" https://m.edsoo.ru/ff0c2e82

101 [ToBTOpenue, o600meHne. Pabora ¢ bu6mmoreka [IOK
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Tekctamu 1o TeMe "CBeToBbIe ABICHUA"

https://m.edsoo.ru/ff0c3044

[ToBTOpenue, o600meHne. Pabora ¢
102 TekcTamu 1o Teme "KBaHTOBas U siaepHas
¢dbuszuka"

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

102



https://m.edsoo.ru/ff0c3044

MPOBEPSIEMBIE IPEJIMETHBIE PE3YJbTATHI OCBOEHUA OCHOBHOM
OBPA3OBATEJBHON MPOIT'PAMMbI OCHOBHOT'O OBIIEIO

OBPA30BAHUA

7 KIIACC

Kon
MPOBEPAEMOro
pe3yJbTara

IIpoBepsiemble npeaMeTHbIE Pe3yJbTATHI 0CBOEHHS OCHOBHOM
o0pa3oBaTeJbHOM MPOrPaAMMbl OCHOBHOTI'0 0011ero 00pa30BaHUs

1.1

HCII0JIb30BAaTh U3YUCHHBIC ITIOHATHUSA

1.2

1.3

14

pas3inidaTh ABJICHHA 110 OIIMCAHHIO X XapPaKTCPHBIX CBOMCTB M Ha OCHOBE OIIBITOB,

JEMOHCTPUPYIOIIUX JIaHHOE (PU3UUECKOE SIBJICHUE

pacrio3HaBaTh IPOSBICHUE HM3YYEHHBIX (U3MYECKUX SIBICHUH B OKpPY)KaroleM
MHUpE, B TOM 4Hclle (U3UYECKUE SIBJICHUS B MPUPOJIE, MPU ITOM IEPEBOIUTH
IIPAaKTUYECKYI0 3aJayy B Yy4yeOHYI0, BBIIENATh CYIIECTBEHHbIE CBOMICTBA

(npu3HaKM) PpU3NUECKUX SIBICHUN

ONMCHIBATh H3YYEHHBIE CBOWCTBA Ten M (U3WYECKHE SIBICHUS, MCIIONIB3Ys
¢u3nyeckue BEIWYMHBI, NPH ONHCAHUU NPABUWIBHO TPAKTOBaTh (hU3MUECKU
CMBICIT HCIIOJIb3YEMbIX BEIMYMH, WX OOO3HAYCHHS W EAWHUIB (PU3HIecKux
BEJIMYMH, HAXOIUTh (DOPMYJIbI, CBS3BIBAIOIINE JAHHYIO (PU3UYECKYIO BEIMUUHY C
JPYTMMHU BETMYMHAMM, CTPOUTH IPaPUKU U3YUYEHHBIX 3aBUCUMOCTEN (PU3HUECKUX

BCINYHNH

1.5

XapaKTepU30BaTh CBOWMCTBA Tel, (pU3UUECKHE SIBICHUS U TMPOIECCHI, UCTOIb3YS
M3y4YeHHBIE 3aKOHBI, TP JTOM J1aBaTh CIOBECHYIO (OPMYIUPOBKY 3aKOHA M

3aIUCBIBATh €TI0 MATCMATHYCCKOC BbIPAKCHHUC

1.6

OOBSICHATh (PU3MUECKUE SBJICHMS, MPOLECCHl M CBOWCTBA TEd, B TOM YHCIE U B
KOHTEKCTE CHUTyallull IPaKTHUKO-OPUEHTUPOBAHHOIO XapaKTepa: BBIABIATH
NIPUYMHHO-CJIEJICTBEHHbIE CBSI3U, CTPOUTh OOBSICHEHHWE U3 1 — 2 JIOTMYECKUX
maroB ¢ omopod Ha 1 — 2 H3yYEHHBIX CBOMCTBA (PU3NYECKUX SBJICHUH,

(1)I/ISI/II‘ICCKI/IX 3aKOHa WX 3aKOHOMCPHOCTH

1.7

pemath pacyéTHele 3a7aud B | — 2 neicTBUs, UCHOIB3YS 3aKOHBI M (HOPMYJIHI,
CBsI3bIBAIOIME (U3NYECKHE BEIMYMHBI: Ha OCHOBE aHAJIM3a YCJIOBUS 3aJlaud
3aMUCBIBaTh KPATKOE YCIOBHE, MOJCTABIATh (PU3HMUECKUE BEITUUUHBI B (DOPMYJIBI
U TPOBOJIUTH pacy€Thl, HAXOJUTh CIPABOYHBIE JaHHbIE, HEOOXOIUMBIE IS
pelieHrs 3ajad, OLEHUBAaTh PEAIUCTUYHOCTh IOIYYEHHOM  (PU3MUecKon

BCINYHHBI




1.8

1.9

pacrno3HaBaTh IpPOOJIEMBl, KOTOPbIE MOKHO PELIUTh MPH MOMOIIHU (PUIUUECKUX
METO/IOB, B ONHMCAHUM HCCIEAOBAHUS BBIACIATH MPOBEPSEMOE MPEIANOJIOKEHUE
(rumotesy), pa3nuyaTh U MHTEPIPETUPOBATH MOJIYUYCHHBIN pe3yNabTaT, HAXOIAUTh

OIIIMOKHU B XO0/¢€ OIibITa, ACJIAaTh BBIBOJLI I10 €I'0 pE3yJibTaTaM

MPOBOJIUTH OMBITH MO HAOMIOACHUIO (PU3MUECKUX SBICHUN WM (PU3HUECKUX
CBOMCTB Ten: (OPMYJIHPOBATH IPOBEPSAEMBIC IPEIIOIOKEHHS, COOUpPaTh
YCTQHOBKY M3 TMPEII0KEHHOT0 OO0OpYyIOBaHHWsS, 3alHChIBaTh XOJ OIBITa H

(GbopMyIHpOBaTh BHIBOJIBI

1.10

1.11

BBITIONHSATE TMPSMBIE U3MEPEHHS C HMCIOJIh30BAaHUEM aHAIOTOBBIX W IH(POBBIX
puOOpPOB, 3aMUCHIBATH MOKAa3aHUs MPUOOPOB C y4ETOM 3aJaHHON aOCONIIOTHOMN

IIOTPELIHOCTH U3MEPEHUN

MPOBOJIUTH HWCCIICIOBAaHUE 3aBUCUMOCTH OJHOW (H3MYECKOW BEIWYHHBI OT
JPYTrOfl C HCIOJB30BAHUEM NPAMBIX W3MEPEHUH, y4acTBOBaTh B INIAHUPOBAHUU
y4eOHOTO HCCIIEe0BaHUs, COOMPATh YCTAHOBKY M BBIIIOJIHATH U3MEPEHHUS, CIECTYS
IIPE/UIOKEHHOMY IIJIaHy, (UMKCHUPOBATh PE3y/bTaThl MOJYYECHHOH 3aBUCHUMOCTHU
(GU3NYECKUX BEIMYMH B BHJIE TNPEAJIOKCHHBIX TaOmuI M rpaduKoB, AenaTb

BBIBOJIBI 11O pE3YyJIbTaTaM UCCIICAOBAHUSA

1.12

IIPOBOJIUTh KOCBEHHBIE U3MEPEHUs (PU3NYECKUX BEIUYMH, CIEAys MPeI0KEHHON
MHCTPYKLUUU: TPU BBINOJIHEHUMH HU3MEPEHHM coOMpaTh SKCIEPUMEHTAIBHYIO

YCTAHOBKY W BBIYUCIIATH 3HAYCHUC HCKOMOM BEJIUYHHEI

1.13

1.14

1.15

1.16

CO6J'II-OI[8.TB paBujia TCXHUKH 0e30ITacHOCTH npu pa60Te C J'Ia60paT0pHBIM

o0opyaoBaHUEM

yKa3blBaTh MPUHIUNBI JEHCTBUS HpUOOPOB U TEXHUUYECKUX YCTPOWCTB,
XapaKTepu30BaTh MPUHLMUIBI JIEHCTBUS H3YyYEHHBIX MPUOOPOB M TEXHHUECKUX
YCTPOMCTB C IIOMOIIBK) HMX OIHCAaHHs, WCIONb3Yys 3HAHMS O CBOMCTBax

(I)I/I3I/ILICCKI/IX SIBJICHUH U HCO6XO,[[I/IMBIC (1)I/I3I/I‘IGCKI/IC 3aKOHBI 1 3aKOHOMCPHOCTU

MIPUBOJUTh TpUMEPHl (HaXOAWTh HH(OPMALMIO O TpUMEpax) MHPaKTHUYECKOTO
UCMOJIb30BaHUS (PU3MUECKUX 3HAHUN B MOBCEAHEBHOM >KM3HM JUIsl oOecreyeHus
0e30MacHOCTH MpU OOpallleHuH ¢ NMpudopamMu M TEXHUYECKUMHU YCTPONCTBaMH,
COXpaHEHMs 370POBbS M COOJIIOJEHUS HOPM D3KOJOTMYECKOrO TIOBEICHUS B
OKPYKAIOILEH cpejie

OCYILIECTBISATH OTOOp HUCTOYHUKOB UHbopManuu B ceTh VIHTepHeT B
COOTBETCTBUM C 3aJaHHBIM IIOMCKOBBIM 3alIpOCOM, Ha OCHOBE HMEIOLIUXCS
3HAHUWA U MYyTEM CpPaBHEHMS PA3JIMYHBIX MCTOYHHKOB BBIIEIATH MHGOPMAIUIO,

KOTOpas ABJIACTCA HpOTHBOpCHHBOﬁ WA MOXKET OBbITh HCHOCTOBepHOﬁ

1.17

HCIIOJIb30BATh IIPU  BBINIOJIHCHUU y‘-IC6HLIX 3aJlaHui HAaYy4YHOIIOMMYJIAPHYIO

nuTepaTypy (GU3MYECKOTO COACpKaHUs, CIPABOYHBIE MaTEepPHANbl, PECYPCHI CETH




WuTtepHner, Bnaaerh npuéMamMu KOHCHEKTHPOBAaHUS TEKCTa, NpeoOpa3oBaHuUs

nH(OpMALIUY U3 OTHOM 3HAKOBOU CUCTEMBI B APYTYIO

1.18

1.19

8 KUIIACC

co3/1aBaTh COOCTBEHHBIE KPATKHE MMMCbMEHHBIE U YCTHBIE COOOIICHUSI Ha OCHOBE 2
— 3 UCTOYHUKOB HH(pOpMaLUU (PU3MUECKOTO COIePKaHUs, B TOM YHCIE MYyOJINYHO
JenaTh KpaTKUME COOOIIEHHS O pe3yiabTaTax MpPOEKTOB WM  Y4EeOHBIX
UCCIIEIOBaHMM, MPU 3TOM TPAaMOTHO HCIOJIb30BaTh H3YyYEHHBIH MOHATHIHBIN

anmapat Kypca GU3HKH, COMPOBOXKIATH BBICTYIUICHUE TIPE3CHTaIlnEH

IIpH  BBIIIOJIHCHHUHA yLIe6HBIX IIPOCKTOB U I/ICCJ'IGIIOBaHI/Iﬁ pacupeaciiaTb
00s13aHHOCTH B Tpynmc B COOTBETCTBUU € MMOCTABJICHHBIMU 3aJa4aMM, CJICAUTH 3a
BBIIIOJIHCHHUEM IlJIaHaA HeﬁCTBHfI, aJICKBAaTHO OLICHHUBATH COOCTBEHHBIH BKJIaJ B
ACATCIIbBHOCTL TI'PYHIIbI, BBICTpAUBATH KOMMYHHUKATUBHOC BBaHMOﬂeﬁCTBHG,

YUYUTBIBAsI MHCHUC OKPYIKAOMIUX

Kona
MPOBEPAEMOro
pe3yJbTara

11

1.2

HpOBepﬂeMble NMpeaAMETHBIC PE3YJIbTaThbl 0CBOCHUSN OCHOBHOM
06p330BaTeJ'[bH0ﬁ nporpaMmmMbl OCHOBHOI'O 001ero 06p330BaHHﬂ

HCIIOJIB30BaTh IMOHATHA

pas3iiniaThb ABJICHUSA 110 OIMMCAHUIO X XAPAKTCPHBIX CBOICTB M Ha OCHOBE OIIBITOB,

ACMOHCTPHUPYIOIMIUX TAHHOC (I)PI?»PI‘IGCKO@ SBJICHUC

1.3

1.4

1.5

pacrio3HaBaTh IpPOSBICHWE HM3YyYEHHBIX (U3NYECKUX SIBICHUH B OKpPY)KaroILIeM
MHUpE, B TOM 4Hcle (U3HYECKUEe SIBJICHHUS B NPHUPOAE, NPHU 3TOM MEPEBOIUTH
NPAKTUYECKYI0 3a7ayy B Yy4eOHYI0, BBIJIENATh CYIIECTBEHHbIE CBOMCTBA

(npu3HaKM) PpU3NUECKUX SIBICHUN

OMUCHIBATh H3YUYEHHbIE CBOWCTBA Te€l U (U3NYECKUE SIBICHHUS, MCIIONb3YS
¢u3nyeckue BENWYHMHBI, NMPH ONHCAHUU NPABWIBHO TPAaKTOBaTh (U3UUECKUI
CMBICJ UCIIOJIb3YEMBIX BEJIMUMH, 0003HAYEHUS U €IMHULIBI (U3UYECKUX BEIUYUH,
HaXoAuTh (OPMYIIbI, CBA3BIBAIOIINE JAHHYIO (PU3MUECKYIO BEITMUUHY C APYTUMHU
BEJIMYMHAMU, CTPOUTH IpapUKu U3y4EHHBIX 3aBUCUMOCTEN (PU3HUECKUX BEIMYMH
XapaKTepu30BaTh CBOMCTBA Tel, (pU3MUECKUE SBICHHUS U MPOIECCHI, UCIONb3Ys
M3Y4YECHHBIE 3aKOHBI, MPHU ATOM JlaBaTh CIIOBECHYIO (OPMYIHMPOBKY 3aKOHA U

3aIMUCBIBAThL €0 MATCMATHUYCCKOC BBIPAKCHUC

1.6

O0OBICHATH (I)I/I3I/I‘-IGCKI/IC IMpOoUECChl U CBOMCTBA TCJI, B TOM YHUCJIC U B KOHTCKCTC
CI/ITyaHI/Iﬁ IMPAKTUKO-OPUCHTUPOBAHHOI'O XapaKTepa: BbBIABIIATE NPUYUHHO-
CJICACTBCHHLBIC CBsA3U, CTPOUTH o0bsicHeHre M3 1 — 2 JIOrMYECKUX IIIaroB C

nmoMouipio 1 — 2 u3ydeHHbIX CBOMCTBA (GU3NYECKUX SBJICHHM, PU3MUECKUX 3aKOHA




HJIN 3aKOHOMCPHOCTHU

1.7

1.8

1.9

pemarh pacu€THbIe 3a7auu B 2 — 3 NEWCTBUS, MCIOIB3YS 3aKOHBI U (OPMYIIBL,
CBsI3BIBAIONME (DU3MUYECKHE BEIMYMHBI: Ha OCHOBE aHAJIM3a YCJIOBUS 3aJlaud
3aMMCchIBaTh KPAaTKOE YCJIOBHE, BBISABISTH HEJOCTATOK JAHHBIX MJIs PELICHUs
3a/aun, BBIOMPATh 3aKOHBI W (QOpPMYNBI, HEOOXOAWMMBIC i €€ peleHus,
MIPOBOAUTH Pacu€Thl U CPAaBHUBATH MOJYYEHHOE 3HAUYCHUE (PU3NYECKOM BETUUHHbI

C U3BCCTHBIMHU NaHHBIMU

paciio3HaBaTb HpO6J'IeMBI, KOTOPBIE MOXHO PCIIWTH IIPpHU IIOMOIIU (1)I/ISI/ILIGCKI/IX
MCTOHNOB, HCIOJIbB3Yysd OIIHMCAHUC HUCCICAOBAHUA, BBIACIATL IIPOBEPACMOC
MIpCANOJI0KEHUE, OICHUBATD IIPABUJIBHOCTD IMOPAAKA IIPOBCACHUSA NCCICOAOBAHMI,

JACJIaTh BbIBOJbI

MIPOBOJMTH OTBITBI MO HAOIIONCHUIO (U3NYCCKUX SBICHUH WM (DU3MUIESCKHUX
CBOMCTB Tei: (OpMyIUpOBaTh MPOBEpPAEMbIE MPEINONIOKEHU, COOUpaTh
YCTaHOBKY W3 TIPEIJIOKEHHOTO OOOpYyIOBaHUS, OIKCHIBATH XOJ ONBITA U

(bopMyIHpOBaTh BHIBOJIBI

1.10

BBINOJIHATh HPSMbIE HU3MEPEHUS C MCIOJb30BAaHMEM aHAJIOTOBBIX MPUOOPOB U
JTaTYNKOB (PU3NYECKUX BEIMYMH, CPAaBHUBATH PE3yJbTaThl U3MEPEHUH ¢ y4ETOM

SaHaHHOﬁ a0COIIOTHOU MNOTrpCIIHOCTH

1.11

IIPOBOJIUTH HUCCIIEIOBAaHHE 3aBUCUMOCTH OJHOW (PU3MUECKOM BEIUYMHBI OT
JPYroil C MCIOJNb30BAaHUEM IMPSIMBIX H3MEPEHM: IJIAaHUPOBATh HCCIEA0BaHUE,
coOHMpaTh YCTAHOBKY M BBINOJHATh U3MEPEHUS, CIeAys MPeI0)KEHHOMY IUIaHYy,
(buKcUpoBaTh pe3yNbTaThl MOJTYYEHHON 3aBUCUMOCTH B BUJIE TaOJIUI] U TPapUKOB,

ACJIaTh BbIBOJBI IO PE3YyJIbTaTaM UCCICAOBAHHUA

1.12

1.13

IPOBOJIUTh KOCBEHHBbIE M3MEpeHMs (U3NYECKMX BEJIMYMH: IUIAHUPOBATH
U3MEpeHus, cOOMpaTh AKCIEPUMEHTAIbHYIO YCTaHOBKY, CIENys MPEeaJIOKEHHON

HHCTPYKIUU, U BBIYUCIIATh 3HAYCHUC BECIIMYHNHBI

co0nrofaTh IpaBWila TEXHUKH O€30MACHOCTH MpH padboTe ¢ 1abopaTOPHBIM

o0opynoBaHUEM

1.14

XapaKTepU30BaTh MPUHIUIBI JEUCTBUS W3YYCHHBIX MPUOOPOB M TEXHHUUECKHUX
YCTPOMCTB C ONOpPOM HAa HX OINUCAHUSA, HCMOJb3ys 3HAHUA O CBOMCTBAX

(bI/ISI/ILICCKI/IX SIBJICHUH U HCO6XO,Z[I/IMBIG (bHSI/I‘-ICCKI/IC 3aKOHOMCPHOCTHU

1.15

1.16

pacno3HaBaTb NPOCTHIC TCXHUYCCKUC YCTpOﬁCTBa U UBMCPUTCIIbHBIC l'[pI/I60pBI 1o
CXEMaM M CXEMATHYHBIM PUCYHKaM, COCTABJIATH CXEMBbI JJICKTPUICCKUX ueneﬁ (¢
MOCJICHOBATCIIbHBIM W MApaJJICJIbBHBIM COCAWMHCHUCM 3JICMCHTOB, pasjinydas

YCJIOBHBIC 0003HaYEHMS JIEMEHTOB OJICKTPHUICCKUX ueneﬁ

MPUBOJIUTL TpUMEpHl (HaXoAWTh WH(OPMALMI0O O MpUMeEpax) MHpPaKTHUYECKOTO

HUCIIOJIB30BaHUA (I)I/I3I/I‘-ICCKI/IX 3HAaHUM B MOBCEAHEBHOM KM3HU JJIS obecneucHUs




0€30macHOCTH TIpH OOpalIeHuH ¢ MpuOOpaMu U TEXHUYECKUMHU YCTPOHCTBAMH,

COXPAaHCHUA 300pPOBbsI U CO6JHOI[CHI/ISI HOPM D3KOJIOTMYCCKOro IIOBCACHHA B

OKpY>Kalollen cpefe

1.17

1.18

1.19

1.20

9 KUIIACC

Kon
NpoBepsieMoro
pe3yJbTara

1.1

1.2

OCYILECTBIIATH MOUCK MHPOpMAIK (PU3HUECKOTo coaepxkanus B cetu MHTepHer,
Ha OCHOBE UMEIOIIMXCA 3HAHUM U TYyTéM CpaBHEHHUS JOMOJHUTEIbHBIX
HMCTOYHUKOB BBLICIATh MH(GOPMAIMIO, KOTOpas SBISETCS MPOTUBOPEUYUBOM WK

MOJKET OBITh HEIOCTOBEPHOM

UCIIOJIb30BAaTh TPU BBIMNOJIHEHUM Y4YEOHBIX 3alaHuil  HAYYHO-MOMYJISIPHYIO
TUTEepaTypy (PU3NYECKOTO COJIEPKaHUs, CIIPABOYHBIC MaTEPHAIbl, PECYPChI CETH
WuTtepHer; Brnaaerh npuéMamMu KOHCIEKTHUPOBAHHUS TEKCTa, MpeoOpa3zoBaHUs

nH(OPMALIUY U3 OJTHOM 3HAKOBOU CHCTEMBI B JAPYTYIO

co3/laBaTh COOCTBEHHBIC NMMCHMEHHBIE M KPATKHUE YCTHBIE COOOIEHMs, 00001mas
MH(OPMALIUI0O M3 HECKOJbKUX HCTOYHMKOB (DU3UYECKOTO COJIEP)KaHUs, B TOM
qyclie MyOJIMYHO IPEACTaBISTh PE3YIbTaThl IPOEKTHON MM HUCCIIEN0BATEIbCKON
NEeATEIbHOCTH, MPU 3TOM TI'PAMOTHO HCIOJIb30BATh H3YYEHHBIM MMOHATUHHBIN

amnmapart Kypca GU3HKH, COTPOBOXKIAThH BBICTYIUICHUE MPE3CHTAIIUEH

IIPU BBIIIOJHEHUM y4YEOHBIX IPOEKTOB M UCCIIEJOBAHUM (PU3MUYECKUX IPOLIECCOB
pacrpeliesiaTh OO0SI3aHHOCTH B TIpyIIEe B COOTBETCTBUU C I1OCTaBJICHHBIMU
3aJladyaMM, CJIEAUTH 3a BBINOJIHEHHMEM IUIaHA JACUCTBUNM U KOPPEKTHPOBATh €ro,
aJleKBaTHO  OILIGHUBaTh COOCTBEHHBI BKJIQJA B  JAEATENbHOCTb  IPYIIIHL,
BBICTpAaUBaTh KOMMYHHKAaTMBHOE B3aWMOJEWCTBHE, TMPOSBIAS TOTOBHOCTh

pazpemats KOHQIUKTHI

IIpoBepsiemble npeaMeTHbIE Pe3yJIbTATHI 0CBOCHHS OCHOBHOM
o0pa3oBaTe/IbHON MPOrPaMMbl OCHOBHOI0 00111er0 00pa3oBaHus

HCIIOJIb30BATh U3YUCHHBIC ITOHATUSA

pas3inyaThb ABJICHUSA 110 OIMUCAHUIO X XAPAKTCPHBIX CBOICTB M Ha OCHOBE OIIBITOB,

ACMOHCTPHUPYIOIIUX NAHHOC (I)I/ISI/I‘-ICCKOC SABJICHUC

1.3

pacrno3HaBaTh MPOSIBICHWE H3YYEHHBIX (PU3MUECKHX SIBIEHUI B OKpY)KarolleM
MHUpE, B TOM 4YHcie (PU3NYECKHE SIBJICHUS B NPHPOJE, MPH ATOM IEPEBOAUTH
MPaKTUYECKYI0 3ajadyy B Y4eOHYI0, BBIJENATH CYIIECTBEHHbIE CBOMCTBA

(mpu3HaKyM) PpU3NYECKUX SBICHUIN

1.4

OIMUCBbIBATh H3YUYCHHBIC CBOMCTBAa Te€l U (I)I/I3I/I‘ICCKI/IG SABJICHUS, HUCIIOJIb3Ys

¢bu3nuecKkue BETMYMHBI, NMPU OMNHCAHUU MPABWIBHO TPAKTOBATH (PU3UUECKUI




CMBICJI HCIIOJIb3YEMBIX BEIMYUH, 0003HAYEHUS U €IUHULIBI (PU3NYECKUX BEJINYMH,
HaXoAuTh (POPMYIIbI, CBA3BIBAIONINE JAHHYIO (PU3MUECKYIO BEITHMUUHY C APYTUMH

BEJIMYUHAMU, CTPOUTH IPaUKU U3y4EHHBIX 3aBUCUMOCTEN (DU3HMUECKUX BEIUYUH

1.5

XapaKTepu30BaTh CBOWMCTBA Tel, (DU3MUECKHE SBIICHUS U MPOLECCHI, HCIOIb3Ys
M3YYCHHBIC 3aKOHBI, MPH 3TOM JIaBaTh CIIOBECHYIO (HOPMYIHMPOBKY 3aKOHA U

3aIMMCBIBATh €ro MaTCMaTUYCCKOC BBIPA)KCHUEC

1.6

1.7

OOBSICHATH (PM3NYECKHUE MPOIECCHl M CBOIMCTBA TEJ, B TOM YHCIE M B KOHTEKCTE
CUTyallMil MPaKTUKO-OPUEHTUPOBAHHOTO XapaKTepa: BBIABIATH MPUYUHHO-
CIICZICTBEHHBIC CBSI3M, CTPOUTH OOBSICHEHHE M3 2 — 3 JIOTMYECKHX IIaroB ¢
MOMOMIBIO 2 — 3 U3y4EHHBIX CBONCTBA (U3NYECKUX SBICHHM, (PU3MUECKUX 3aKOHA

HJIM 3aKOHOMCPHOCTU

pemath pacu€THbie 3a7aud (ONMUpArOUIMEecss Ha CUCTeMY U3 2 — 3 ypaBHEHHIN),
UCIONIB3YSl 3aKOHBI M (OPMYIIbI, CBS3bIBAIOIIME (PU3NUYECKHE BEIMYMHBI: Ha
OCHOBE aHallu3a YCJIOBUSA 3aJaud 3alUChIBaTh KPATKOE YCIIOBUE, BBISBIATH
HEJOCTAaIoOUIMe WIM W30BITOUHBIE JaHHbIE, BBIOMpATh 3aKOHBI U  (HOPMYIIHI,
HEOOXOIUMBIC IS PEIICHUS, IIPOBOIUTH PACYETHI M OICHUBATh PEATHCTUIHOCTH

MOJIYYCHHOT'O 3HAUCHUA (1)1/13qu01<0171 BCIINYHHBI

1.8

1.9

PacCIIO3HaBaTb HpO6J'I€MBI, KOTOPBIC MOKHO pPCIIMTbL IIpU IIOMOIIU (1)I/I3I/I‘IGCKI/IX
METOOO0B, HCIIOJIB3YyA OIIMCAaHHUC HCCIICIOBaHUsI, BBIACIIATH IMPOBEPACMOC
MPCAIIOJI0KCHUC, OLICHUBATL IIPABUIIBHOCTL IIOpsAAKaA IMPOBCACHUA HCCICOOBAHMA,

ACJIaTb BbIBOABI, MHTCPIPETUPOBATE PE3YIIbTATHI Ha6J'IIOI[€HI/II\/JI " OIIBITOB

MIPOBOAUTH OMBITHI MO HAOMIOJEHUI0 (U3NYECKUX SBICHUN WM (U3HUECKUX
CBOMCTB TeJ: CaMOCTOSITEIbHO cOOMpaTh YCTAaHOBKY M3 HM30BITOYHOrO Habopa
0o0Opy/OBaHuUs, ONHUCHIBATH XOJ OIbITA U €ro pe3yibTarbl, (HOPMYIUpPOBAThH

BBIBOBI

1.10

1.11

1.12

MIPOBOJIUTH MPU HEOOXOIUMOCTH CEPHIO MPSMBIX U3MEPEHUH, ONpeeNnsis CpeaHee
3Ha4YeHHEe U3MepsieMol BelMMUYMHbI (POKYyCHOE paccTosiHHE cOOMparolei JIMH3bI),

000CHOBBIBAThH BBEIOOP crioco0a n3MepeHus (M3MEPUTEIILHOTO Mpruoopa)

MIPOBOAUTH  HCCIIEIOBAaHUE  3aBUCUMOCTEH  (U3NYECKUX  BEJIUYUH  C
UCIOJIb30BAaHUEM  MPSMBIX ~ W3MEPEHMI:  IUIAHMPOBAaTh  MCCIEN0BaHUE,
CaMOCTOSITENIbHO COOMpaTh YCTAaHOBKY, (DUKCHPOBATh PE3YyNbTAThl MOTYYEHHON
3aBUCUMOCTH (PM3UUECKUX BEJIMYUH B BHUJE TaOIULM TpaHKOB, JAeIaTh BBHIBOJBI

10 pe3yJibTaTaM HCCIeI0BAHUS

INpOBOANTE KOCBCHHBIC H3MCPCHUA (bHSquCKHX BCJIIMYHH: IIJIAaHUPOBATH
HU3MCPCHU, CO6I/IpaTB SKCIICPUMCHTAJIbHYIO YCTAHOBKY W BLIIIOJHATHL U3MECPCHU,
(R (S18% HpeHHO)KeHHOﬁ HHCTPYKIIMHU, BBIYUCIATH 3HAYCHHUEC BCIWYMHBI U

AHAJIM3UPOBATL TMOJYYCHHBIC PE3YJIbTATBI C y‘-IéTOM 3aJlaHHOM MOrpeIIHOCTH




U3MEpPEHUI

1.13

1.14

coOmroiaTh TpaBUjia TEXHUKHW OE30MacHOCTH MpU padoTe ¢ J1abopaTopHBIM
o0opynoBaHUEM

pa3nuyaTth  OCHOBHbIE  NpPHU3HAKW  W3YYCHHBIX  (U3UYECKUX  MOJEIeH:
MaTepuagbHas TOYKa, aDCOMIOTHO TBEPAOE TEJIO, TOYCUHBIN HCTOYHHUK CBETA, JTyY,

TOHKas JIMH3a, INIaHETapHasd MOJCJIb aTOMa, HYKJIIOHHAasd MOJ€JIb aTOMHOI'O sgApa

1.15

XapaKTepu30BaTh MPUHLMUIBI JIEHCTBUS W3YYEHHBIX NMPUOOPOB U TEXHUUYECKUX
YCTPOMCTB € OINOPOM HA KX OINMCAHMS, HCIOJb3ys 3HAHUSA O CBOWCTBax

(bl/I3I/I‘IGCKI/IX SIBJICHUH 1 HCO6XO,Z[I/IMBIC (1)I/I3I/ILICCKI/IC 3aKOHOMCPHOCTH

1.16

1.17

1.18

UCIIO/B30BAaTh CXEMbl M CXEMAaTU4YHBbIE PHUCYHKHM M3YYEHHBIX TEXHUYECKUX
YCTPOKHCTB, M3MEPUTENFHBIX MPUOOPOB M TEXHOJOTHYECKUX MPOIECCOB IMPH
peleHn y4yeOHO-IIPAKTUYECKUX 33/a4, ONTHYECKHUE CXEMbl ISl MOCTPOCHMS

M300paXKEHUH B IITOCKOM 3€pKaJie M COOMpAIONICH TNH3e

MPUBOJIUTE TIPUMEPHI (HAXOAUTHh WH(MOPMALHIO O TpPHUMEpax) MPAKTHIECKOTO
UCIOJNIb30BaHUs (PU3NYECKUX 3HAHWUN B MOBCEAHEBHOM >KM3HU AJSl OoOecreyeHus
0€30MmacHOCTH MpU OOpamIeHUuU C MPUOOpaAaMU M TEXHUYECCKHUMH YCTPONCTBaMH,
COXPAaHEHHUS 3JI0pOBbS U COOJIIOJICHHUS HOPM DKOJIOTUYECKOTO TIOBEJCHUS B
OKpY>Karollen cpefie

OCYIIECTBIISTH MOUCK MHPOpPMAIK (PU3HUECKOTO copepkanus B cetu MHTEepHeT,
CaMOCTOSITENTLHO (DOPMYIIHPYsI MOMCKOBBIN 3alIPOC, HAXOAUTH MYTH OMpPEIEICHUS
JIOCTOBEPHOCTH TIOTYyYEHHON WH(OpMAIMM HAa OCHOBE HMMEIONIUXCS 3HAHUN U

JAOIIOJITHUTCIIBHBIX UCTOYHHUKOB

1.19

WCIOJIb30BaTh MpPU BBHINOJIHEHUMHM Y4YEOHBIX 3aJaHuil HayYHO-TIOMYJISIPHYIO
IUTeparypy (pHU3MUECKOro COoAep)KaHusi, CIpaBOYHbIE MaTepHajbl, PECYpChl CETH
WuTepHer; Biaaerh NpuéMamMu KOHCIIEKTHPOBAaHHUS TEKCTa, NpeoOpa3oBaHUs

nH(OpMAaIIUY U3 OJTHOM 3HAKOBOM CUCTEMBI B APYTYIO

1.20

1.21

co3/laBaTb COOCTBEHHbIE€ IHCbMEHHBIE M YCTHBIE COOOIIEHHS Ha OCHOBE
MH(OPMALIUK U3 HECKOJIBKMX UCTOYHUKOB (PU3NYECKOTO COAEp KaHMS, MyOINYHO
IIPECTABIIATh PE3YJIBTAThl MPOEKTHOM MIIM HCCIEN0BATENIbCKON AESATEIbHOCTH,
IIPU 3TOM TPAMOTHO HCIIOJb30BATh M3YYEHHBIM TOHATUMHBIN  armapar
U3y4yaeMoro paszena (pU3MKM W COMPOBOXKJIATh BHICTYIJICHHE Mpe3eHTaluen c

y4€TOM 0COOEHHOCTEN ayTUTOPUU CBEPCTHUKOB

IIPU BBITIOJTHEHUH y4EOHBIX MPOEKTOB M UCCIIENOBAHUM (PU3MUYECKUX IMPOLECCOB
pacripesienath OOS3aHHOCTH B TpyIIE B COOTBETCTBUM C IIOCTABICHHBIMHU
3aJladyaMM, CJIEAUTH 3a BBINOJIHEHHEM IUIaHA JACUCTBUNA U KOPPEKTHPOBATh €ro,
aJIeKBaTHO  OILIGHWBaTh COOCTBEHHBIM BKJIQJA B  JAEATENbHOCTb  TPYIIIHL,

BBICTpanBaTb KOMMYHUKATHBHOC BSaHMOHeﬁCTBHe, IpoABJIAA TOTOBHOCTH




paspemiaTh KOHMOIUKTHI

IPOBEPAEMBIE 3JIEMEHTBI COAEP KAHUSA

7 KIIACC
Kon
Kox »emenTa IIpoBepsiemble 3JIeMEHTHI COIEPsKAHUS
pasjena
®U3UKA U EE POJIb B [IO3HAHWU OKPYXXAIOILETO MHUPA
®dusuka — Hayka o npupoje. ABneHus npupoabl. Ouszndeckue
1.1 SIBJICHUS: MeXaHWYeCKHUe, TEIUIOBBIC, ANEKTPUYECKHUE,
MarHuTHbIE, CBETOBbIE, 3BYKOBbHIE
Ouznyeckue BeNUYUHBL. I3mepeHune GU3NYECKUX BEITUYHH.
1.2 dusnueckue puOOpHI. [TorpemnocTs U3MEPECHUM.
MexnyHapoaHas cucTeMa eIMHUIL
EctecTBeHHOHAyuyHBIi ~ METOA  TO3HAaHUA:  HaOJIOJEHUE,
1 13 MOCTAaHOBKA HAYYHOTO BOIPOCA, BBIABWKEHHE THUIIOTE3,
' JKCIIEPUMEHT  TIO IpOBEPKE  THUIIOTE3, 00BsicCHEHHE
Ha0JII0TaeMOT0 SIBJICHUS
1.4 Onucanne pU3NYECKUX SBJICHUN C TTOMOIIBIO MOJIEICH
[IpakTuueckue pabOTHI:
N3mepenue paccTossHUAMN.
L5 N3mepenue 00bEMa KUAKOCTH U TBEPIOTO TENA.
' Onpenenenre pa3sMepoB MaJIbIX TEl.
N3mepenne TemmepaTypbl OpU  HOMOIIM  KHUJIKOCTHOIO
TEPMOMETPA U JaTUUKA TEMIIEPATYPHI
ITEPBOHAYAJIBHBIE CBEJJEHW S O CTPOEHWU BEILIECTBA
21 CrpoeHue BemiecTBa: aTroOMbl W MOJEKYJbl, HX pa3MepBHL.
' OnbIThL, JOKA3bIBAIOIINE TUCKPETHOE CTPOCHUE BEILIECTBA
25 JBrxenune wyactul BeniecTBa. CBs3b CKOPOCTH JABUKEHUS
' yacTull ¢ TemnepaTypoil. BpoyHoBckoe nBuxkenue, mupdysus
5 23 B3aunmMopeiicTBre yacTHI BEIIECTBA: PUTSIKEHUE U
' OTTAJIKUBAHWE
ArperaTHble COCTOSTHHS BEIIECTBA: CTPOSHHUE Ta30B, KUIKOCTEH
24 u TBEPIOBIX (KPUCTAIUIMUECKUX) Tel. B3auMOCBsI3b MEXIy
' CBOMCTBaMH BEIIECTB B PA3HBIX arperaTHBIX COCTOSHHSIX U UX
ATOMHO-MOJIEKYJIIPHBIM CTPOEHUEM
2.5 Oco0eHHOCTH arperaTHbIX COCTOSTHUIN BOJIBI




2.6

[IpakTrueckue pabOTHI:

Onenka nuaMeTpa aToMa METOAOM PSIOB (C HCIIOJb30BAaHHEM
dhoTorpadwuii).

OnbITHI 1O HAOIIOICHUIO TEILIOBOTO PACIIMPEHHSI Ta30B.
OnbITl IO OOHAPYKEHHIO JEHCTBUS CHII MOJICKYJISIPHOTO

MIPUTAXKCHUA

JIBIDKEHUE U B3AUMOJIEVICTBUE TEJI

3.1

3.2

MexaHndeckoe JIBIKeHHE. PaBHOMepHOE M HEpaBHOMEPHOE
JIBIKEHUE
Ckopoctb. CpeHsisi CKOPOCTh [P HEPABHOMEPHOM JIBUKEHHM.

Pacuér nmyTu u BpeMeHH IBUKEHUS

3.3

SBnenne uHepnuu. 3aKOH MHEpIUMU. B3anMopeicTBre Ten Kak
MpUYMHA U3MEHEHUS! CKOPOCTH JABMKEHUS Tel. Macca kak mepa

HHCPTHOCTH TCJIa

3.4

3.5

3.6

3.7

IInmoTHOCTH BemIieCTBA. CBs3b INIOTHOCTH C KOJIWYECTBOM

MOJIEKYJ B €IMHULIE 00bEMA BEILIECTBA

Cuta KaK XapakTEepUCTHKA B3aUMOICUCTBUS TEI

Cuna ynpyroctu u 3akoH ['yka. 3mepeHue Cuiibl ¢ TOMOIUIBIO
TUHAMOMETpa

SBnenue TaroTeHus u cuia Tspkectu. Cuiia TSHXKECTH Ha APYTUX

mira"HeTax. Bec Teina. HeBecomocTh

3.8

3.9

Cuna tpenus. TpeHHe CKONbKEHUS U TPEHHUE MOKOs. TpeHue B
MIPUPOJIE U TEXHUKE
CnoxxeHue cuji, HalpaBIE€HHbIX 1O OJHOM  NpPSAMOIL.

PaBHOelicTBYIOIIIAsA CHUIT

3.10

3.11

[IpakTudeckue pabOTHI:

OrmpeziesieHne CKOPOCTH PAaBHOMEPHOTO JIBMXKEHHS (IIapuKa B
KHUJKOCTH, MOZEIH SIEKTPUUECKOTO aBTOMOOWIISI U TaK Jaiee).
OmpeneneHne cpeaHel CKOPOCTH CKOJBXKEHUS Opycka WIu
mapvkKa 1Mo HaKJIOHHOW IUIOCKOCTH. OmnpeneneHue MIOTHOCTH
TBEpAOro Tena. OMbBITE, JAEMOHCTPUPYIOLIME 3aBUCHMOCTH
pacTspkeHus (aedopMaiui) Npy>KUHbI OT MPUT0KEHHOW CHUJIBL.
OHBITI)I, ACMOHCTPUPYIOIIHUE 3aBUCUMOCTb CHIJIBI TPCHUMA
CKOJIBKEHUSI OT Beca Tejla U XapakTepa COINPUKACAIOLIUXCS

MOBEPXHOCTEN

dusndeckue SBJICHUS B npupoac: TMpUMEpPbI JABHUXCHUA C




pa3IMYHBIMM  CKOPOCTSAMH B JKMBOM W HEXHWBOW MPUPOJE,

JICCTBHUE CUIIBI TPEHMSI B IIPUPOJIE U TEXHUKE

3.12

TexHuueckue yCTpoucCTBa: TUHAMOMETP, NOAIINITHUKA

JIABJIEHME TBEPJIbIX TEJI, )KUIKOCTEHN 11 T'A30B

4.1

4.2

HaBnenue TBEpmoro Ttema. CrHocoObl  yMEHBLICHUS U
YBCIMYCHUA NAaBJICHUA
JlaBnenue rasza. 3aBUCHMOCTh JaBJICHHS Ta3a OT 0O0BEMa,

TEMIEPATYPhI

4.3

4.4

4.5

4.6

Hepez[aqa JaBJICHHUA TBépI[BIMI/I TCJIaMH, XXUJAKOCTAMU U radaMHu.

3axoH Ilackans. [IneBMaTHYeCcKre MalIMHBI

3aBUCUMOCTD ABJIICHUS JKUIKOCTH oT TITyOUHBI.
I'unpocratuueckuit  mapanokc. CooOmiaromuecss  COCYBI.

FI/II[paBJII/I‘-IeCKI/Ie MEXaHU3MBbI

Atmocdepa 3emnum u  aTMmocdepHoe namieHue. llpuunHBI
CYIIECTBOBaHUS  BO3AYIIHOW  oOosouku  3emiu.  OmnbIT
Toppuuennu. 3aBUCUMOCTh  aTMOC(HEPHOr0 JaBIEHHUS OT

BBICOTHI HaZl YPOBHEM MOPs

WN3mepenue  armocdepHoro  nmaBneHus.  [Ipubopsr s

HU3MCPCHUA aTMOC(i)CpHOFO JaBJICHHA

4.7

4.8

4.9

HeﬁCTBHe KHUIAKOCTH H rasa Ha HOI‘py}KéHHOC B HHX TCJIO.

BrrTankusatoniast (apxuMezioBa) cuia. 3akoH Apxumena
[InaBanue ten. Bo3nyxomnnaBanue

[IpakTuueckue padbOTHI:

HccnenoBanue 3aBUCUMOCTH Beca Tejla B BOAC OT 00BbEMaA
MOTPY)KEHHOM B KHUAKOCTH yacTh Tena. Omnpenenenue
BBITAJIKUBAIOILLEH CUJIbI, JEHCTBYIOLIEN HA TEJO, IOTPYKEHHOE
B KMAKOCTb. IIpoBepka HE3aBUCHMOCTH BBITAJIKHBAIOLIEH
CUJIbI, JIEMCTBYIOIIEH Ha TEJIO B JKUAKOCTH, OT MAaCChl Tela.
OMnbITEl, NEMOHCTPUPYIOIIME 3aBUCUMOCTH BBITAJIKUBAIOLIEH
CWJIBI, JCWCTBYIOIIEH Ha TENO B JKHUIKOCTH, OT 00BEMa
MOrPY’KEHHOM B JKHAKOCTh YacTH Tejla M OT IUIOTHOCTH
JKUJIKOCTH. KonctpynpoBanue apeomerpa WIu
KOHCTPYUPOBAHUE JIOJTKH u onpeaeeHue eé

Ipy30I0AbEMHOCTH

4.10

Ousnyeckue SBICHHUS B MPUPOAE: BIUSHUE aTMOC(HEPHOro

JIaBIICHUS Ha KUBOU OpTraHu3M, IIaBaAHUC pBI6
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Texanueckue YCTPOMCTBA: cooOIIaroIuecs COCY/bl,
YCTPOMCTBO BOJONIPOBOJA, TUAPABINYECKUN IPECC, MAHOMETP,

0apoMeTp, BBICOTOMED, TMTOPIITHEBOH HACOC, aPEOMETP

PABOTA, MOIIHOCTD, DOHEPI'MA

5.1 Mexannueckast pabora
5.2 Mexanuyeckast MOITHOCTb
£ 3 [IpocTbie MeXaHWU3MBI: pblYar, OJOK, HAKJIOHHAS TUIOCKOCTb.
' [IpaBuiio paBHOBecus pbryara
5.4 [IpuMeHeHne npaBuiia paBHOBECHUS pbluara K 0JIOKY
«3omotoe TmpaBwiIo» MexaHuku. Koadduiuent monesHoro
5.5 JecTBUSL MeXaHu3MOB. [IpocTeie MeXxaHu3Mbl B OBITY H
TEXHHUKE
5.6 [ToTenuuanpHas HEPTUU TeJNa, TOTHATOTO HAJ 3eMIEH
5.7 Kunernueckas sneprus
S £ g [lonnass wmexaHuveckas DdHEprus. 3aKOH HW3MEHEHUsS U
' COXPaHEHUS MEXaHHUYECKON SHEPTUU
[IpakTuueckue pabOTHI:
Onpenenenne pabOTbl CHUIIBI TPEHHUSI IPU PaBHOMEPHOM
Eg JIBUKEHHM  Tella 10  TOPU30HTAIBHOM  TMOBEPXHOCTH.
' UccnenoBanue ycinoBuil paBHoBecus poruara. Mamepenue KII
HaKJIOHHOM  IUIOCKOCTH. VI3ydeHMe 3aKoHa COXpaHEHMs
MEXaHUYECKON IHEPTUU
5.10 @u3nyYecKue SBICHUS B IPUPOJIE: PbIYATrH B TEJIC YEIIOBEKA
TexHuueckue YCTPOMCTBA: pbIyar, MOJIBH>KHBII 51
5.11 HEMOJIBIKHBIM  ONIOKM, HAaKIOHHAs IJIOCKOCTh, IPOCTHIE
MEXaHHU3MBbI B OBITY
8 KUIACC
Kon
Kopa siemenTa IIpoBepsiemMble 3JIeMEHTbI COIEPKAHUSA
pasjena
TEIUJIOBBIE ABJIEHUA
OCHOBHBIC TIOJIOKEHHSI MOJIEKYIISIPHO-KHHETHYECKOH TEOpHU
6 CTpoeHHs BemiecTBa. Macca u pasmepsl MoJeKkyl. OTMbITHL,

6.1

MOATBCPIKAAOIINC OCHOBHBIC TTOJIOXKCHU A

MOJIEKYJIIPHOKUHETUYECKON TEOPUU




Mogenu TBEPIOro, >XKUAKOTO M Ta3000pa3HOTO COCTOSHUN

o2 BemlecTBa. Kpucramimueckue u aMmopgHbIe Tena
6.3 OOBbsicHEHHE CBOKMCTB Ta30B, XXHAKOCTEH M TBEPABIX TEN Ha
' OCHOBE I10JIOKEHUIN MOJIEKYJIIPHOKMHETUUECKON TEOPUU
6.4 CMauuBaHue ¥ KalWLISPHBIE SIBICHUS
6.5 TemnoBoe pacHIMPEHHUE U CIKATHE
6.6 Temnepatypa. CBsi3p TeMIepaTypbl CO CKOPOCTbIO TEILIOBOTO
' JIBUKEHMS YaCTHUL]
6.7 Buytpennsas osueprusi. CrnocoObl HM3MEHEHHs BHYTpPEHHEH
' SHEPTHUU: TeIIonepeaaya U COBEpIICHHE PaOOThI
6.8 Bunael  Termuionepenauu: — TEIUIONPOBOJHOCTb,  KOHBEKLIHA,
' U3JIy4CHUE
6.9 KonnyecTBo TeItoTsl. Y aenbHas TEIVIOEMKOCTD BEIIECTBA
TennooOMeH U TEMJI0BOE paBHOBECHE. YPaBHEHUE TEIJIOBOIO
6.10
OanmaHca
611 [InaBieHne ¥ OTBEpIEBAHUE KPUCTAIUIMUECKHUX BEILECTB.
- VY aenpHas TEIUIOTA IJIaBICHUS
[TapooOpa3oBanue u kouaeHcanusa. Mcnapenwe. Kurnenwue.
6.12 VaenpHast ~ Temsora  mapooOpa3oBaHus.  3aBHCHMOCTb
TeMIIepaTypbl KUIEHUs OT aTMOC(EPHOTO JAaBICHUS
6.13 BnaxuocTs Bo3yXxa
6.14 OHeprus TOIUIMBA. Y IeJbHas TEIIOTa CrOPaHUs
[Tpuniuns! paboTsl TernoBeix aBurareneid KIIJ[ TemmoBoro
6.15 nBurarens. TemnoBble JIBHUraTelid W 3alllUTa OKpPYXKarouleh
cpenbl
3aKOH COXpaHEHHUs U TpEBpallleHUs SHEPrUu B TEIUIOBBIX
6.16
rporeccax
[TpakTuyeckue paboOTHI:
OnpITel 1O OOHAPYKEHUIO JEHCTBUS CHJI MOJIEKYJISIPHOTO
MPUTSKEHUSL.
6.17 OnBITHI 10 BBIPAIMBAaHUIO KPUCTAJIOB TIOBAPEHHOMN COJIM WIN

caxapa.
OneITel 10 HAOMIOJCHWIO TETUIOBOTO PACIIMPEHUs] Ta30B,

KUIKOCTEN U TBEPIBIX TEI.




Onpeznenenue AaBICHUS BO3yXa B OaJUIOHE IINPUIIA.

OnBITHI, AEMOHCTPUPYIOIINE 3aBUCUMOCTD JIaBJICHUS BO3JyXa
0T ero 00béMa 1 HarpeBaHus WIN OXJIAXKICHHUSL.

[TpoBepka runoTessl JIMHEHHON 3aBUCUMOCTHU JJIMHBI CTOJIONKA
XKHUJIKOCTH B TEPMOMETPUYECKON TPyOKe OT TeMIEpaTyphl.
HabOmtonenue wu3MeHEHUs] BHYTPEHHEW OJHEpruu Tejna B
pesyibTare Teronepeaayl U paboThl BHEIIHUX CHIL.
HccnenoBanue sBIEHHUA TEINIOOOMEHAa IPU CMELIMBAHUU
XOJIOAHOW U ropsiuei BOABI.

OnpeneneHne KOJIMYECTBA TEIUIOTHI, MOJIYYEHHOIO BOJIOM Mpu
TEIUI00OMEHE C HarpeThIM METAIIIMYECKUM LIUIUHIPOM.
Onpenenenue yneiabHON TEIUIOEMKOCTH BELLIECTBA.
Hccnenoanue npouecca uCapeHus.

OnpezneneHue OTHOCUTENIBHON BIaKHOCTH BO3yXa.

OnpeneneHI/Ie yz[eanoﬁ TCIIJIOTHI IIJIABJICHHUA JIbJA.

6.18

6.19

®Ou3nyecKkue SBICHUSI B npupoac: MOBEPXHOCTHOC HATAKCHHC
N KallWUIAPHBIC ABJICHUA B IMPUPOAC, KPUCTAJLJIBI B IIPHUPOAC,
H3JTy4YCHUC COJ'IHI_[a, 3aMCp3aHUc BO,Z[OéMOB, MOPCKHEC 6pI/I3BI;

06pa3013aHHe POChHI, TYMaHa, UHECs, CHETa.

TexHuueckue yCTpOMCTBA: KaIAJUISPBI, IIPUMEPBI
UCIIOJIb30BaHUsl  KPHUCTAUIOB, KUAKOCTHBI  TEPMOMETP,
JaT4YUK TeMIepaTypbl, TEPMOC, CUCTEMA OTOIUIEHUS OMOB,
TUTPOMETPBI, IICUXPOMETp, TMapoBas TypOWHa, JBUraTellb

BHYTPEHHETO CTOPaHUS.

OJIEKTPUYECKHUE 1 MAT'HUTHBIE ABJIEHUA

7.1

7.2

7.3

7.4

3J'IeKTpI/IBaL[I/I}I TCII. Z[Ba poada 3JICKTPUICCKUX 3apAa10B

B3aumoneiictBue  3apshkeHHbIX — Ten.  3akoH — Kynona
(3aBMCUMOCTb CHJIBI B3aUMOJEIHCTBUS 3apSKEHHBIX TEN OT

BEJIMYMHBI 3aps/I0B U PACCTOSTHUS MEXTY T€JIaMHU)

OnekTpuueckoe noje. Hanpssk€HHOCTD 3JIEKTPUUECKOTrO TMOJIS.
[MpuHIMIT ~ CyNepro3WIMK  JJIEKTPUYECKUX  Mojied  (Ha
KaueCTBEHHOM YPOBHE)

Hocurenu  snexkTpuyeckux  3apsjioB. DJIeMEHTapHBIN
anekTpuueckuii 3apsan. Ctpoenue artoma. [IpoBogHukM

JURJIEKTPUKH




7.5

3aKOHCOXpaHeHHHBHGKTqueCKOFOSapﬂHa

26 DJIEKTPUUYECKU I TOK. Ycnosus CYILIECTBOBAHUS
' AIIEKTPUYECKOT0 TOKA. MICTOYHMKHN OCTOSIHHOIO TOKa
27 JleficTBUSL DNEKTPUYECKOr0 ToKa (TErIOoBOE, XHWMHUYECKOE,
' MarHuTHOE). DIEKTPUUECKUN TOK B )KUJIKOCTSIX U Ta3ax
- Onektpuueckas  uenb. Cuia  Toka.  DJIEKTpUUECKOE
' HaIpsDKEHUe
29 ConpoTuBjieHre MPOBOJHUKA. YJEIbHOE COMPOTHBICHUE
' BeleCTBa
7.10 3akon OMa aJig y4acTka 1enu
[TocnenoBarenbHOE u napajuieIbHOE COEIMHEHHE
7.11
IIPOBOJHUKOB
PaboTa 1 MOLIHOCTH 3IEKTPUYECKOTO TOKA. 3akoH JIKoyns —
7.12
Jlenna
213 DJeKTpUUYECKUE LIEMU U MOTPEOUTENH IIEKTPUIECKON SHEPTUU
' B ObITy. KOopoTKOe 3aMbikaHue
[TocrossHHble ~ MarHUTHL.  B3aumonelcTBHE  MOCTOSHHBIX
7.14
MarHuToB
MaruutHoe nosie. MarHutHoe mojie 3eMJIM U €r0 3HAueHUe
7.15
IUIS SKU3HU Ha 3eMile
216 Oneir Opcrena. MarHuTHOe mOJE DIJIEKTPUUECKOTO TOKA.
. IIpuMeHeHne AIEKTPOMAarHuTOB B TEXHUKE
JleiicTBUE MarHMTHOTO TIOJSI HA TIIPOBOJHUK C TOKOM.
217 OnexTpoJBUrareab IMOCTOSHHOrO Toka. Mcnombp3oBaHue
. JJNIEKTPOJBUraTeael B TEXHUYECKHMX YCTPOWCTBAX M Ha
TpaHCIopTe
218 Oneitel @apages. SIBieHue 3IEKTPOMAarHUTHOM WHAYKLUU.
' IIpaBuno Jlenna
OnextporeHepatop. CrnocoObl MONyYeHHUs] HICKTPUUYECKOH
7.19 SHEPruM. DJIEKTPOCTAHLUU HA BO30OHOBIISIEMBIX HCTOYHUKAX
SHEPTUU
[TpakTuyeckue paboOTHI:
7.20 OnbITHI IO HAOIOACHUIO JIEKTPU3ALUH TeJl MHAYKIHEH 1 npu

COIIPUKOCHOBCHUMU.




HccnenoBanue  NEUCTBUSA — DJIEKTPUYECKOTO  IOJIL  HA
IIPOBOJHUKU U IUDIICKTPUKHU.

COopka u 1mpoBepka pabOTBl  IEKTPUUECKOW  LIeNHU
IIOCTOSIHHOT'O TOKA.

W3mepenue u peryampoBaHue CUIIbI TOKA.

W3mepenue u peryaupoBaHue HaPsKCHUS.

HccnenoBanne 3aBUCHMOCTH CHIJIBI TOKa, MIYIIETO 4Yepe3
pPE3UCTOP, OT CONPOTHUBIICHUS DPE3UCTOPA U HAIPSDKEHHSA Ha
pesucrope.

OnbIThI, J1EMOHCTPUPYIOLIUE 3aBUCUMOCTb 3JIEKTPUUYECKOTO
CONPOTHUBIICHUS NPOBOJHHMKA OT €ro JUIMHBI, IUIOINAJU
IIONIEPEYHOr0 CEUEHUS U MaTepuaa.

IIpoBepka  mpaBuia  CIOKEHUS  HANpsDKEHUU — IIpH
IIOCJIEIOBATEIIbHOM COEIMHEHUH JBYX pe3ucTopoB. IIpoBepka
IIpaBWwia JUisl CWIbl TOKa IPU MAPAJLIEIBHOM COCIUHEHUU
pesuctopoB. OmpeneneHue pabOThl 3JIEKTPUYECKOTO TOKA,
uaymero 4yepe3  pesucrop.  OmpeneneHue  MOUIHOCTH
JNEKTPUYECKOTO  TOKA,  BBIACISIEMOM  HA  PE3UCTODE.
HccnenoBanne 3aBUCHUMOCTH CWIJIBI TOKAa, MIYLIETO 4YeEpe3
JaMIIOYKy, OT HampsbkeHus Ha Hel. Onpenenenue KIIJ|
HarpeBatessd. MccnegoBaHue MarHMTHOTO B3aUMOJACUCTBUS
IIOCTOSIHHBIX ~ MAarHUTOB. V3ydyeHWe MarHuTHOro  IOJIA
MOCTOSIHHBIX MarHUTOB NPU MX OOBEAMHEHHM U pa3feiCHUH.
HccenenoBanue AeCTBUSA SIEKTPUYECKOTO TOKA HA MArHUTHYIO
cTpenky. ONBITBI, JEMOHCTPUPYIOIIHE 3aBUCUMOCTb CHIIBI
B3aUMOJICVCTBUS KaTyIIKU C TOKOM M MarHuTa OT CHJIbI TOKa U
HalpaBJ€HUs TOKa B Karymke. V3ydeHuwe neucTBus
MarHMTHOTO TOJISl HA MPOBOJHUK ¢ TokoM. KoHcTpynpoBaHue
U u3ydeHue pabotTel snekrpoasuratens. Mimepenue KII/]
AJIEKTPOJIBUTaTEIbHON yCTaHOBKU. OMBITHI IO WCCIEA0BAHUIO
SABJICHUS]  DJEKTPOMAarHMTHOW  WHIYKIUHU:  HUCCIIEIOBAHHE

W3MEHEHMI 3HaYSHUS U HaIlpaBJICHUA UHAYKIIUOHHOTO TOKa

7.21

du3nyeckue SIBICHUS B npupoac: SJICKTPUUCCKUEC SBJICHHUA B
aTMOC(bepe, QJICKTPHUYCCTBO JKUBBIX OPraHU3MOB, MArHuUTHOC

IIO0JIC 3eMJ'II/I, z[peﬁ(b IMMOJIFOCOB, POJIb MArHUTHOI'O IIOJISA JJIA




JKHW3HHU Ha 3€MJ'IC, MOJIAPHOC CUAHUC

7.22

TexHuueckne  yCTpPOWCTBA:  BJEKTPOCKON,  aMIepMeETp,

BOJIBTMETP, PEOCTAT, CUYETYUK OIIEKTPUYECKOM DHEPIUH,

AIIEKTPOOCBETUTEIHHBIC puoOOPHI, HarpeBaTeIIbHBIE
AIEKTPONIPUOOPHI (mpumepsr), ANEKTPUICCKHE
NPEIOXPaHUTEIH, AJIEKTPOMArHuT, AJIEKTPOABHUTATEIh

MOCTOAHHOI'O TOKA, rCHEPATOP IMOCTOAHHOI'O TOKA

9 KUIIACC

Kon

pazznena

Kopx hnemenTa

[IpoBepsiembIe 3JIEMEHTHI COAECPIKAHUS

MEXAHUWYECKMUE ABJIEHUA

8.1 Mexannueckoe nBuxkeHue. MarepuanbHass Touka. Cucrema
' oTcyéTa

8.2 OTHOCUTEIBHOCTh MEXaHUYECKOTO JIBUIKECHUS

8.3 PaBHOMEpHOE NPAMOIMHENHOE IBUKEHHE

8.4 HepaBHomepHoe mnpsMonuHelHoe aBuxkeHue. Cpeassss u
' MI'HOBEHHAsi CKOPOCTh TeJjla IIPH HEPAaBHOMEPHOM JIBUKEHUU

8.5 VYckopenue. PaBHOYCKOPEHHOE NPSIMOJIIMHENHOE IBUKEHHE

8.6 CoboaHoe nagenue. OneiTel ["anunes

PaBHOMEpHOE NBHXKEHHE 1O OKpYyKHOCTH. Ilepuon u gacrora
8.7 oOparteHusl. JInnelinas u yriaoBas CKOPOCTH.
[leHTpOoCTpEMUTENBHOE YCKOPEHHE

8.8 ITepBsiit 3ak0oH HproTOHA

8.9 Bropoii 3akon HeroToHa

8.10 Tperuii 3akoH HeroToHa

8.11 [TpuHIUIT Cynepro3uIuu CUII

8.12 Cuna ynpyroctu. 3akoH ['yka

8.13 Cuna TpeHus: cujla TPEHUS CKOJBXKEHMSI, CUJIa TPEHUS IMOKOS,
' Jpyrue BUJIbI TPEHUS

8.14 Cuna TsDKECTM M 3aKOH BCEMHUPHOTO TATOTEHHUS. Y CKOPEHUE
' ¢BOOOIHOTO ITaEHUS

815 IBwxenne mnaner Bokpyr Connua. IlepBas kocmuueckas

ckopocTb. HeBecomMocTh 1 neperpy3ku




8.16

PaBHOBecue maTepuanbHON TOUKU. AOCOTIOTHO TBEPIOE TEIO

8.17

8.18

PaBHOBecue TBEPAOro Tena ¢ 3aKpErIEHHONW OChIO BpAILICHHUS.

MowmenT cuinsl. LienTp Tsxectn

Nmnynbce Tena. M3menenue umnyibca. UMmynbe cuiibl

8.19

3aKkoH COXpPAaHCHUA UMITYJIbCAa

8.20

PeaktuBHOE JABHKCHHEC

8.21

Mexanndeckas pa60Ta 1 MOIIHOCTB

8.22

8.23

PaGora cun TskecTH, ynpyroct, TpeHus. CBs3b SHEPrUH U
paboTsI
[ToreHrranbHas SHEPrys TEJa, MOJAHATOTO HaJ MOBEPXHOCTHIO

3eminn

8.24
8.25
8.26

8.27

IToTeHumanbHas YHEPrUs CKATOU MPYKUHBI
Kunernueckas sneprus. Teopema 0 KWNHETUYECKOW SHEPIUU
3aKOH COXpaHEHUSI MEXaHUYECKON IHEPIUU

[TpakTuyeckune pabOTHI:

Onpeznenenue cpeaHeil CKOPOCTH CKOJBXKEHHUs Opycka WM
JBIDKCHUS IIapUKa MO HAKIOHHOHM TutockocTH. OmpeneneHue
YCKOpPEHHsl Tella NpU PABHOYCKOPEHHOM JBIKEHHM 10
HAKJIOHHOM INIOCKOCTH.

HccnenoBaHue  3aBUCMMOCTM IYyTH OT BPEMEHH IpH
PaBHOYCKOPEHHOM JIBI)KEHHUH 0€3 HauaIbHON CKOPOCTH.
[TpoBepka TUMoOTE3bI: €CIM NPU PAaBHOYCKOPEHHOM JBHKEHUH
0e3 HavaIbHOW CKOPOCTH ITyTH OTHOCSTCS KaK psiJl HEUETHBIX
qucel, TO  COOTBETCTBYIOIIME  HPOMEXKYTKM  BPEMEHH
OJIMHAKOBEHI.

HccnenoBaHue 3aBUCHUMOCTH CHJIBI TPEHMSI CKOJIBXKEHHMS OT
CWJIBI HOpMaJIbHOTO naBieHus. OmpexneneHue kod¢pduureHTta
TpPEeHUsl CKOJbKeHUs. OnpeneneHue KECTKOCTU TNPYKHUHBI.
Onpenenenue paboThl CHJIBI TPEHHUST NpPU PABHOMEPHOM
JIBIDKEHMH ~ Tela 1O  TOPU30HTAJIBHOM  MOBEPXHOCTH.
Onpenenenne pabOTHI CHIIBI YIIPYTOCTH TPU MOIBEME Tpy3a C

HUCIIOJB30BaHHUEM HCIIOABHIXKHOI'O U ITOJABHXKHOI'O 0JIOKOB

8.28

8.29

du3nueckue SABICHUS B npupoac: IMpUIMBbBI HW  OTJIMBBI,
JABHKCHUC IJIaHET ConneyHoOH CHUCTCMBEI, PCAKTUBHOC

JABVKCHUC )KMBBIX OPTaHU3MOB

Texumueckne YCTpOﬁCTBaI CIIMAOMETP, JATUHUKH ITOJIOXKCHUA,




paccTOSHUS U YCKOPEHUSI, PaKEThI

10

MEXAHUYECKHUE KOJIEBAHMA 1 BOJIHBI

9.1

Konebarenbnoe  nBumxenue. (OCHOBHBIE — XapaKTEPUCTHKH

KOJIEOaHHIA: nepuona, 4acTtora, aMIuiuTyaa

9.2

9.3

MaremaTuueckuii M MNpPYKUHHbIA MasTHUKU. [IpeBpaieHue

SHEPTUH MPHU KOJICOATEITLHOM JIBHIKEHUN

3aryxatomue  kojeOaHus.  BeIHyXAeHHbIE — KoJeOaHUs.

Pe3onanc

9.4

9.5
9.6

Mexaandeckue BOJHBL. CBOMCTBA MEXaHHMYSCKHX  BOJIH.
[IpononbHBIC U MTONIEPEUHbIE BOJIHBI. J[JIMHA BOJIHBI U CKOPOCTH
e€ pacnpocTpaHeHUs. MeXaHHUYeCKUEe BOJHBI B TBEPIOM Telle,
ceiCMHUYECKHE BOJTHEI

3ByK. 'poMKOCTh U BbIcOTa 3ByKa. OTpakeHue 3ByKa

WHu¢pa3Byk U yiabTpa3Byk

9.7

[TpakTuyeckue paboOTHI:

Omnpenenenue YacTOTBI u nepuoja Kose0aHui
MaTeMaTHYeCKOro MasiTHUKA.

OnpeneneHue 4acTOThl M IEpUOJAa KOJEOAHUH IPYKUHHOTO
MasiTHUKa

Uccnenosanue 3aBUCUMOCTH nepuozaa Kose0aHui
MOJIBEIIEHHOTO K HUTHU I'py3a OT JUIMHBI HUTU. MccnenoBanue
3aBHCHUMOCTH Iepuojia KoyueOaHuil MpYKUHHOTO MAasTHHUKA OT
Mmacchl rpy3a. [IpoBepka He3aBUCUMOCTH Iepuoja KosiebaHui
rpy3a, MOJBEHIEHHOIO K HUTH, OT Macchl Irpy3a U KECTKOCTU

npyxuHsl. M3mepenune yckopeHus cBOOOIHOTO MaieHUs

9.8

Pu3nyeckue SABJICHUS B IPUPOAE: BOCIPHUITUE 3BYKOB
JKUBOTHBIMH, 3€MIIETPSICEHUE, CEUCMUYECKUE BOJIHBI, IIYHAMH,

9XO0

9.9

TexHuueckue YCTpOﬁCTBaI 9XO0JIOT, HUCIIOJIBb30BaHHUC

YIIBTPa3ByKa B OBITY U TEXHUKE

OJIEKTPOMATHUTHOE ITOJIE U SJIEKTPOMAT'HUTHBIE BOJIHBI

10.1

10.2

10.3

SHeKTpOMaI‘ HUTHOC oJiec. 3HeKTp0MaTHI/ITHBIC BOJIHBI.

CBoOIICTBA HJIEKTPOMAarHUTHBIX BOJH
[[kana 31eKTPOMAarHUTHBIX BOJIH

DnekTpoMarHuTHas npupona cBeta. CKOpPOCTh  CBeTa.

BoaHoBLIE CBOMCTBA CBETA
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[TpakTueckue paboThI:
104 N3ydyeHne CBOMCTB AJIEKTPOMATHUTHBIX BOJH C IIOMOIIBIO
MOOUIIBHOTO TenedoHa
105 duszuyeckue SBICHUS B MPUPOJE: OHOJIOrHYEcKoe AeicTBHE
' BUJIUMOTO, YIBTPAPHOIETOBOTO U PEHTIC€HOBCKOTO U3TyUCHHMA
10.6 TexHUyecKkue ycTpoicTBa: UCIOIb30BAHUE IIEKTPOMATHUTHBIX
' BOJIH JIJI COTOBOM CBSI3U
CBETOBBIE SABJIEHUA
111 JlyueBasg moneinb cBera. IcTouHMKH cBETa
11.2 [IpsamosnHENHOE pacCIPOCTPAHEHUE CBETA
11.3 Otpaxxenue cera. [1nockoe 3epkano. 3aKOH OTpakKeHUs CBETa
114 [Ipenomiienne cBera. 3akoH mpenomieHust csera. llonHoe
' BHYTpPEHHEE OTPaKEHUE CBETA
11.5 JInnza. Xop nyyen B JIMH3E
11.6 OnTudeckas cucremMa goroanmnapara, MUKPOCKOTIA U TEJIECKOIIa
117 I'ma3  xak  onrtuueckas  cucreMa.  bimsopykocts m
' JAITbHO30PKOCTh
118 Pasnoxxenue Oemoro cBera B crekTtp. OmnbiTel HbroToHa.
' CrnoxeHune CrieKTpalibHBIX IIBETOB. Jlucriepcus cBera
[TpakTrueckue paboThI:
HccnenoBanue 3aBUCUMOCTH yTIila OTPa)KEHUSI CBETOBOTO JTy4a
OT yrJja MajaeHusl.
W3ydeHne xapakTepUCTHK M300paKeHUSI TpeaMeTa B TNIOCKOM
3epKaje.
HccnenoBanue 3aBUCUMOCTH yIiia TPETOMIIEHUS CBETOBOTO
11.9 Jy4da OT yIJIa [TaJICHNs Ha TPAHULE «BO31YX — CTEKIIO».
[Tony4yeHnne n300paxeHnit ¢ MOMOIIBIO COOMPAIOLIEH JTUH3bI.
Omnpenenenre (GPOKYCHOTO PACCTOSHUS M ONTHYECKOH CHIIBI
coOMparoIel TUH3HI.
OMBITHI MO PA3JI0KEHUIO OEJIOT0 CBETa B CIIEKTP.
OmeITBI  TI0O  BOCHPHATHIO IBETa MPEAMETOB TIPH WX
HAOII0IEHUU Yepe3 I[BETOBBIE (PUIBTPHI
®dwusznyeckue sABiIeHUs B mpupoae: 3atMenust Connna u JIyHsl,
11.10 [BETa TeJ, ONTHYECKHE sIBJICHUS B arMmocdepe (mBeT Heba,
pedpakius, pagyra, MUPax)
11.11 TexHuueckue yCTpoOMCTBa: OYKH, IEPHUCKOIN, QoToamnmapar,




OIITUYCCKUE CBETOBOAbI

12

KBAHTOBGIE SAABJIEHUA
121 OmnbiTel Pesepdopna u mmanerapHast MoAenb aTtoma. Mojenb
' aroma bopa
122 Hcnyckanue U IOIJOIIEHHWE cBeTa aTOMOM. KBaHTHI
' JInnelyaTeie CIIEKTPBI
12.3 PagnoaktuBHOCTH. Anb(da, 6eTa- u raMma-u3mydeHus
124 Crpoenue aTroMHOro sapa. HykinoHHas Mozienb aTOMHOTO s1pa.
' H30TOMBI
125 PaguoaktuBHble  mpeBpaiieHus.  I[lepuonx  momypacnazna
' ATOMHBIX sIJIEp
12.8 SnepHple peakuuu. 3aKOHbl COXpaHEHUs 3apsA0BOrO0 U
' MaccoBOT0 YHCe
12.7 OHeprus cBs3U aTOMHBIX siiep. CBsA3b MAacChl U SHEPTUU
128 Peakuuu cuntesa u geneHus saep. MCTOUHMKM 3SHEpruu
' CoJHIa ¥ 3B€31
128 Snepnas sHepretuka. [leiicTBue pagvoOaKTUBHBIX H3IydeHUN
' Ha JKUBBIE OPTaHU3MBI
[TpakTuyeckune pabOTHI:
HaGnroneHue CrijIonIHbIX ¥ IMHEWYAThIX CIIEKTPOB U3ITyYEeHHUS.
12.10 HccrnenoBaHne TPEKOB: HM3MEPEHUE OJHEPTHHM YACTHIIBI I10
TOPMO3HOMY NyTH (110 hoTOrpadusm).
W3mepeHune paaroakTUBHOTO (poHa
Puznueckue SIBJICHUS B IIPUPOLE: €CTECTBEHHBIN
1211 palMOaKTUBHBIA (OH, KOCMHUYECKHE JIyYHd, paglMoaKTUBHOE
' U3ITy4yeHUe MPUPOAHBIX MUHEPAJIOB, AEUCTBUE PATUOAKTUBHBIX
U3Ty4eHUH Ha OpraHu3M YelloBeKa
1212 TexHuyeckue YCTpOMCTBA: CIEKTPOCKON, WHAMBUAYaAJIbHbIN

AO03UMCETpP, KaMCpa Bunscona




IPOBEPSIEMBIE HA OI'D 11O ®U3UKE TPEBOBAHUS K PE3YJBTATAM
OCBOEHHSI OCHOBHOM OBPA3OBATEJBLHOM ITPOI'PAMMOBI
OCHOBHOT' O OBHIEI'O OBPA3OBAHUS

Kon IIpoBepsiemble TpeOGOBaHMS K NMPEAMETHBIM pe3yJbTaTaM 0a30BOr0 YPOBHS
NMPoBePSIEMOro O0CBOEHHUSI OCHOBHOII 00pa30BaTe/IbHOI NPOrpaMMbl OCHOBHOTI'O 00111er0
TpeOoBaHUSA oOpa3oBanus Ha ocHoBe PI'OC

[lonnmanue ponu (GU3MKKM B HAydyHOW KapTHMHE MHUpa; CHOPMHUPOBAHHOCTH
0a30BBIX MPEJICTABICHUA O 3aKOHOMEPHOW CBSA3M M IIO3HABAEMOCTH SIBJICHUUN
IIPUPOJIBI, O POJIM IKCIEPUMEHTA B (PU3HKE, O CUCTEMOOOpasyrolell posinu Gu3uKu
1 B Ppa3BUTUU €CTECTBEHHBIX HAyK, TEXHUKH W TEXHOJOTHH, 00 3BOIIOIHHU
(Gu3n4ecKUx 3HAHUW W UX POJU B LEIOCTHOW €CTECTBEHHOHAYyYHOM KapTHHE
MUpAa, 0 BKJIAJIC POCCUUCKUX M 3apyOeKHBIX YUEHBIX-(PU3UKOB B Pa3BUTHE HAYKH,

00BsCHEHHE IMPpOLECCCOB OKPYKAKOIICTO MHUPA, PA3BUTHC TCXHUKU U TEXHOJIOT Ui

3HaHMs O BHUAAX MarepuM (BEIIECTBO M II0JIE), O JABI)KEHHU Kak crocode
CYIIECTBOBaHMS MaTepuu, 00 AaTOMHO-MOJIEKYJISPHOW TEOPHUM CTPOCHUS
BEIIECTBA, O (PU3MUECKOW CYIIHOCTH SIBJICHUH NPUPOABI (MEXaHUUECKHUX,
TEIUIOBBIX, 3JEKTPOMArHUTHBIX M KBAHTOBBIX); YMEHHE pa3ivyaTh SBJICHUS I10
ONMCAaHUIO MX XapaKTEPHBIX CBOMCTB U Ha OCHOBE OINBITOB, AEMOHCTPUPYIOLIUX
JaHHOe (pU3MUecKoe SBJIEHHE; YMEHHE pacllo3HaBaTh IPOSBICHUE H3YyUEHHBIX
bu3nvecKux SBICHUH B OKPYKAIOMIEM MHpE, BBIACHAS HX CYIIECTBEHHBIE

CBO¥CTBa (IPU3HAKHU)

Brnanenue ocHoBaMM IMOHATHIHOIO arrapara 1 CMMBOJIMYECKOTO A3bIKa (I)I/I3I/IKI/I u
HCIIOJIB30OBAHHUEC UX IJId PCIICHUA y‘I€6HBIX 3aaa4; YMCHHUC XapaKTCpPU30BATb
CBOMCTBa TCII, (I)I/I3I/I‘-ICCKI/IG SABJICHUS U TIPOLECCHI, UCIIOJIb3Yd q)YHI[aMCHTaJ'IBHBIe

1 OMIIUPHUYCCKUEC 3aKOHBI

YMeHune onmmceIBaTh HN3YUCHHBIC CBOICTBA TEII U (1)I/ISI/I‘I€CKI/IC ABJICHUA, UCIIOJIb3Ys

(I)I/I3I/ILICCKI/IC BCINYHHBI

Bnagenne ocHOBaMHM METOJIOB HAYYHOTO TO3HAHHUS C YYETOM COOIIOJIEHUS
npaBuj1 6€30MacHOTo TpyAa: HabMoAeHHEe PU3NUECKUX SBIICHUM:

YMEHHE CaMOCTOSITEIbHO COOMPATh SKCIIEPUMEHTAIBHYIO YCTAHOBKY M3 JaHHOTO
Habopa 00opyAOBaHUS 110 MHCTPYKITMU, OMUCHIBATH XOJI OMBITA U 3aMKMCHIBATH €T0
pe3ynbTaThl, GOPMYIUPOBATH BHIBOJIBI;

IMPOBCACHUC IPAMBIX U KOCBCHHBIX H3MepeHHI71 q)HSI/I‘IeCKI/IX BCJIIMYHH: YMCHUC
IUTAHUPOBATh HW3MEPEHUS, CaMOCTOSITENIbHO COOHMpaTh OSKCIEPUMEHTAIBHYIO
YCTAaHOBKY IO MHCTPYKIOHWH, BBIYHUCIATH 3HAYCHHUC BCIWMYMHBI U AHAJIHU3UPOBATH
MOJIyY€HHBIE PE3YylbTaThl C YYETOM 3alaHHOW TOTPEIIHOCTH Pe3yNIbTaToOB

U3MEPECHU;




IIPOBEJICHUE HECIIOKHBIX JKCIIEPUMEHTAIBHBIX HCCICIOBAHUM; CaMOCTOSITEIIBHO
coOMpaTh SKCIEPUMEHTAIBHYIO YCTAaHOBKY M TPOBOAMTH HCCIIEAOBAaHHE I10
MHCTPYKIIMHU, MPEACTABIATh MOJYYEHHbIE 3aBUCUMOCTH (PM3UYECKUX BEIUYUH B
BUZe TaOmuI M Tpa(uKOB, YYUTHIBATH IMOTPEIIHOCTH, JA€IaTh BBIBOJBI IO

pe3yiabTaTaM HCCICI0BaHUA

[Tonnmanue xapakTepHbIX CBOMCTB (M3MUECKUX MOJeNel (MaTepuaibHas TOUKa,
a0COIFOTHO TBEP/IOE TENI0, MOJACIN CTPOSHUS Ta30B, KUIKOCTEH W TBEPABIX TEl,
IUIaHEeTapHas MOJENb aroMa, HYKJIOHHas MOJENIb aTOMHOIO Sipa) U yMEHHE

MPUMEHSTH UX JUII OOBSICHEHUS (PU3UUECKUX MTPOLIECCOB

YMmenue oOBACHATH (U3NYECKUE MPOLECCHl U CBOICTBA TeN, B TOM YHUCIE U B
KOHTEKCTE CHUTYallUl MPAKTUKO-OPUEHTUPOBAHHOIO XapakTepa, B YAaCTHOCTH,
BBISIBJISITH MTPUUMHHO-CJICICTBEHHBIE CBSI3M M CTPOUTH OOBSICHEHHE C OMOpOMl Ha
W3YYCHHBIE  CBOWCTBA  (PU3WYCCKUX  SIBICHHUN,  (U3WYECKHE  3aKOHBI,

3aKOHOMCPHOCTH U MOJCIIN

VYMmeHnue pemarb pacy€THble 3agaud (Ha Oa3e 2 — 3 ypaBHEHHUH), HUCHOJB3Y
3aKOHBI W (OPMYIIBI, CBSI3BIBAIOIIME (U3UYECKHUE BEIUYMHBI, B YACTHOCTH,
3alHChIBaTh KpPATKOE YCIOBUE 3a/aud, BBIABIATH HEJOCTAIOUIME JaHHBIE,
BBIOMpPATh 3aKOHBI M (HOPMYJIBI, HEOOXOMUMBIE Ul €€ pelIeHus, HCIOIb30BaTh
CIIpaBOYHBIC JaHHBIC, IPOBOJUTH pPACUYETHl U OLCHHMBATh PEATUCTUYHOCTH
MOJyYCeHHOTO  3HAaueHWs  (U3MYECKOW  BENWYHMHBI, YMEHHE  OIPENeNiTh

PasMEPHOCTDb (bI/I3I/I‘-IeCKOI71 BCJIIMYHHEI, HOHy‘IGHHOﬁ IIpU pCHICHUH 3a1a4Un
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YMmenue XapaKTCPU30BaTh NMPHUHIUIILI HeﬁCTBHH TCXHHUYCCKUX YCTPOﬁCTB, B TOM
YHClie OBITOBBIX HpI/I60pOB, " MMPOMBIINIJICHHBIX TCXHOJIOTHYCCKUX MPOUCCCOB I10
HUX OIHUCAHUIO, HUCIOJIb3Yyd 3HAHHUA O CBOMCTBaX (I)I/IBI/ILICCKI/IX SIBJICHUN U

HeoOxoIuMBble (hHU3HMUECKHE 3aKOHOMEPHOCTH

YMeHue ucronb3oBaTh 3HaHUS O (PU3MUECKUX SIBICHUSX B MOBCEIHEBHOW KU3HU
s obecriedeHusi 0€30MacHOCTU MpH OOpallleHUH C OBITOBBIMM IpUOOpaMu H
TEXHUYECKUMH YCTPOMCTBAMM, COXpPAHEHHsI 370pPOBbsi M COOJIIOJIEHUS HOPM
HKOJIOTHYECKOTO MOBEJICHHs B OKpYXKarolllel cpesie; MOHMMaHue HeOOXOqUMOCTH
MPUMEHEHUST JOCTHKEHMH (U3MKH M TEXHOJOTMH Ui PaldOHAJIBHOTO

IIpUPOAOII0JIBL30BAHUA

11

OneIT moucka, MpeoOpa3oBaHUS W TpeAcTaBieHUs HHGOpManuu (PU3NYECKOTO
COZIepKaHUS  C  HCIOJb30BaHMEM  HMH(POPMAIMOHHO-KOMMYHUKATHUBHBIX
TEXHOJIOTUI; YMEHHE OIEHUBAaTh JOCTOBEPHOCTH IMOJIYYEHHON HH(pOpMaluu Ha
OCHOBE HMEIOIMXCSI 3HAHUM U JONOJHUTEIbHBIX HCTOYHUKOB; YMEHHE
UCIOJIb30BaTh MpPU BBIMOJHEHUHM Y4YEOHBIX 3aJlaHuil  HAyYHO-TOMYJISIPHYIO

JIUTCPpaATypy (I)I/I3I/I‘-IGCKOFO COACPIKaHUA, CIIPABOYHBIC MATCpUaAJIbl, pCCYPChI CCTU




WNutepuer; BnameHue 0a30BBIMH HaBBIKAMH IpeoOpa3oBaHusl WHOOpMAIUU W3
OTHOW 3HAKOBOM CHCTEMBI B [Ipyr'yl0; YMEHHE CO3[1aBaTh COOCTBEHHBIC
MUCHbMECHHBICE W YCTHBIE COOOIICHHWS Ha OCHOBE WH(POpPMAIMU U3 HECKOIBKUX

HCTOYHHUKOB

HEPEYEHbDb 3JIEMEHTOB COIAEPKXAHUSA, ITPOBEPAEMBIX HA OI'3 ITO

OU3UKE
Kon IIpoBepsieMblii 3JIEMEHT COJlePKAHUS
1 MEXAHUWUYECKUE SBJIEHUA
11 Mexanuueckoe nBmxeHue. MartepuanbHas Touka. Cucrema orcuéra. OTHOCUTEIBHOCTH
' JIBUKCHUS
PaBHOMepHOE U HepaBHOMepHOE ABIKeHUEe. Cpeansist ckopocTb. DopMyna Juist BBIYUCICHUS
1.2 cpenHeii ckopoctu: V = S/t
PaBHOMepHOE MpsSMONMHENHOE ABMKEHHE. 3aBUCUMOCTh KOOPAMHATHI Tela OT BPEMEHU B
CiIy4ae paBHOMEPHOTO MPSMOJIMHEIHOTO ABUKCHHUSI:
13 x(t)=x,+vt
I'padvky 3aBHCHMOCTH OT BPEMEHH ISl MPOCKIIMH CKOPOCTH, MPOEKIUU IEePEMEIICHUS,
MyTH, KOOPAUHATHI IPU PABHOMEPHOM MPSMOJIMHENHOM JIBU>KEHUU
3aBUCHMOCTh KOOPJAMHATHI T€JNa OT BPEMEHH B CIIy4ae paBHOYCKOPEHHOTO MPSMOIMHENHOTO
JIBIDKEHUS:
.
Sylf) =vg, = E+ay = ;
2
DopMyIbl 1)1 MPOESKIMH MEPEMEIEHHUS, TPOCKIIMHA CKOPOCTH U MPOCKIIUUA YCKOPEHHS TPH
PaBHOYCKOPEHHOM MPSAMOJIUHEHHOM JABUKEHUU:
14 ;2
s, =y, t+a,-—,
2
U.\'('f] =Upy T4, I,
a. (f)=canst,
U:rl - l""1.'1'2 =2£‘.'_T.S'_T
I'padvky 3aBUCHMOCTH OT BpEMEHHU Ui TMPOCKIUU YCKOPEHUS, MPOEKIHH CKOPOCTH,
MIPOCKITNHU TIEPEMEIICHIS, KOOPUHATHI PH PAaBHOYCKOPEHHOM MPSIMOJIMHEHHOM JIBUKCHHUH
15 CBobognoe magenune. @opMyIbl, OMUCHIBAIOIINE CBOOOJHOE MaJleHUE Teja M0 BepTUKAIU

(IBWKeHUE Teda BHU3 WJIM BBEPX OTHOCHUTENBHO MOBepxHOCcTH 3Jemin). [paduxu




3aBUCHUMOCTH OT BPEMEHH JI MPOEKIUU YCKOPEHUs, MPOEKIUH CKOPOCTH U KOOPAUHATHI

IpU CBOOOTHOM IaJICHHUH TeJa 10 BEPTUKAIN

1.6

1.7

1.8
1.9

1.10

111

1.12

1.13

CKopocCTh paBHOMEPHOTO JIBUKEHHUSI TeJla IO OKpykHOCTU. HanpaBienue ckopocTH.
dopMya 711 BEIYHCICHHS] CKOPOCTH Yepe3 panyc OKPYKHOCTH M IIEPUO OOpaIeHHUs :
b= iMR
T

LentpocTpeMutenbHoe ycKkopeHue. HampapieHue IEeHTPOCTPEMHUTENBHOTO YCKOPEHHUS.

d)opMyna JJI1 BBIYUCIICHUS YCKOPCHUA:

dopmyiia, CBSI3bIBAIOLIAS IEPHOJ U YACTOTY OOpAICHUS:

Vo= ?

Macca. IInotocts BemecrBa. @opmyiia sl BBIYUCICHUS TIJIOTHOCTH:

_m
V

Cuna — BexkTtopHas ¢puszuueckas BenudrHa. ClI0KeHHue CUil
SABnenue unepuuu. [lepsslii 3akoH HeroToHa

Bropoii 3akoH HeroToHa:

F=m-da
CoHarpaBieHHOCTh BEKTOpa YCKOPEHHUS TeJla M BEKTOpa CHJIbI, IEUCTBYIONIECH HA TEJIO

B3aumoneiicteue ten. Tpernit 3akoH HeroToHa:

Fy y=-F_,

TpCHI/Ie IIOKOSA U TPEHUC CKOJIbLXCHUS. d)opMyﬂa JJI1 BBIYUCIICHHUA MOAYJIA CHUIIBI TPCHUA

CKOJIB)XCHHUA
FTF_ =u-N

Hedopmarus Tena. Yopyrue u Heynpyrue nedopmanuu. 3akoH yrpyroi nedopmanuu




1.14

1.15

1.16

(3akoH I'yka):
F=k-Al

BCCMI/IpHOC TATOTCHHUC. 3aKOH BCEMHUPHOI'O TATOTCHUSA:
my -1,
F=G.—L1_2
R
Cuna TsokecTH. Y CKOpeHHe CBOOOIHOIO MaIeHHMs.
®dopmyia 175 BBIYUCICHUS CHITBI TSHKECTH BOJIHM3H moBepxHocTH 3emin: F = mg.
JBmxenue mianer Bokpyr Connna. ITepsas kocMuueckas cKopocTh. HeBecoMocTh

MEepErpy3Ku
Nmnynbc Tena — BeKTopHas pu3nyecKas BEJIUYUHA.
D=mi
Nmnynbe cucremsl Ten. 3MeHnenne umnynbsca. MMiyabe cusibl
3aKOH COXpaHEHMsI UMITYJIbCA I 3aMKHYTOM CHUCTEMBI TE:
D=1+, U, =const

PeakTuBHOE ABMXKEHUE

1.17

MexaHuueckas pa60Ta. d)opMlea JJI BBIYUCIICHUA pa6OTI>I CHJIBI:

A=Fsoosc

Mexannueckast MOIITHOCTD:

nN=4
r

1.18

1.19

Kunernueckas u NOTCHIHAJIbHAA SHCPIU. CDopMyna JIJIS. BEIYHCJICHUS KMHETHYECKOMN

SHEPTUU:

HE)E
By

Teopema o knHeTHUecKOW sHEeprun. Popmyra s BBIYMCIECHNS OTEHIMAIBHONW SHEPTUH

Tela, MOIHATOrO

Hajg 3eMIIEN:

E,= mgh

Mexannyeckas SHEeprus:




1.20

1.21

1.22

1.23

E=E;r+EP

3aKOH COXpaHEHMsI MEXaHMYECKON 3Heprun. Popmyra s 3aKOHA COXPaHEHUs
MEXaHUYECKOM HEepPTruu B OTCYTCTBHE CUJI TpeHus: E = const.

IIpeBpamieHne MEXaHMYECKOW SHEPIUU IIPU HAJIMYUU CUIIBI TPCHHUSL.

ITpocThic MeXaHU3MBI. «30JI0TO€E ITPABHUIIO» MEXAHUKH.
Peruar. Moment cwitsr: M - FI.

YciaoBue paBHOBECHS pblyara:
M, +M, +..=0
[ToasmxHBIN 1 HeOABWKHBIN O0510Kku. KITJ] mpocThix MeXaHH3MOB,

n= Anonesnas
‘%rpaqenm A

JlaBiieHre TBEPAOTO TENA.

CDOpMy.TIa JJIA BBIYMCIICHHUSA JaBJICHUA TBépI[OFO TCla:

_F

JaBnenue raza. ATMmocepHOe IaBJICHHE.

FI/I,Z[pOCTaTI/I‘leCKOC AaBJICHUC BHYTPU KUIAKOCTHU.

@opMyita 11 BBIYMCIICHUS 1aBJICHUS] BHYTPH KUIAKOCTH:

p=pgh+p,

3axoH [lackans. I'mapaBnudeckuii npecc

3akoH Apxumena. @opmyna JUisl ONpeNesIeHNs BBITAJKUBAIOIIEH CHUJIIBI, AEUCTBYIOIIEH Ha

TCIO0, HorpyxcéHHoe B XXKUAKOCTbH WJIK I'a3:

YcaoBue miaBanus teia. [lnapanue CYAO0B H BO3AYXOILIABAHUEC

1.24

1.25

Mexannueckue kojeOaHUs. AMIUIMTYJa, NEpUOA M yacToTa KojebGanuil. dopmyna,

CBSI3BIBAIONIAS YACTOTY U TIEPHO]T KOJICOAHMIA:

Matematuueckuil U NpYKUHHBIM MasTHUKU. [IpeBpaiieHune sHepruu npu KojedareaIbHOM

JABMOXKCHUH

1.26

3aTYXElIOH_II/IC KOJIeOaHHSI. BBIHY)K,ZLGHHLIC koJieOanus. Pe3onanc

1.27

MexaHu4ecKre BOJIHBI. HpOI[OJ'ILHLIC U MOICPCYHBIC BOJIHBI. I[J'II/IHE[ BOJIHBI U CKOPOCTb

pacnpoCTpaHeHUs BOJIHBI:




L=v-T

1.28

3Byk. ['pomkocTh 1 BbicOTa 3ByKa. OTpakeHHE 3BYKOBOI BOJHBI Ha I'PAaHULE JABYX CpEN.

Nudpa3Byk u yabTpa3Byk

1.29

IIpaxmuueckue pabomol

N3mepenune cpenHeil IUIOTHOCTH BEILECTBA; apXHMMEIOBOM CHIIbL, KECTKOCTH MPYXKUHBI;
Kod(hduLeHTa TPEHUS CKOJILXKEHHS; paOOThl CHUJIBI TPEHMS, CHUJIbl YIPYTrOCTH; CpEeIHEn
CKOPOCTH JBUXCHHS OpyCKa MO HAaKJIOHHOM IMJIOCKOCTH; YCKOPEHHUs OpycKa MpH JBHKESHUU
[0 HAKJIOHHOW IUIOCKOCTH; YacTOThl U MEepHoja KoJeOaHWi MaTeMaTHYeCKOro MasiTHHUKA;
4acTOTHI U NEepUOJia KojeOaHuil MPYKUHHOTO MAasiTHUKA; MOMEHTA CUJIbl, AEMCTBYIOLIETO HA
phIyar; paboThl CUJIbl YIPYTOCTH MPHU MOABEME Ipy3a C MOMOIIbIO HEMOJBHKHOTO 0JIOKa;
paboThI CHITBI YIIPYTOCTH TIPH MOABEME TPY3a C MTOMOIIBIO MTOIBHKHOTO OJI0Ka.
HccnenoBanue 3aBUCUMOCTH apXUMEIOBOM CUITBI OT 00bEMa NMOTPYKEHHOMN YacTH Tela U OT
IINIOTHOCTH XHAKOCTH, HE3aBHUCHUMOCTHU BI)ITaJIKI/IBaIOHIef/'I CHJIBI OT MacCChl T€Jla, CHJIIbI
TPCHUA CKOJIBKCHHUA OT CHJIBI HOPMAJIBHOTO AABJICHWA KW OT poOJia IMOBCPXHOCTH; CHIIBL
yIIPYrOCTH, BO3HUKAIOIIEH B MPY>KUHE, OT CTENeHU edopMaliu MPYKUHBI; YCKOPEHUs
Opycka OT yrjla HAaKJIOHA HaIPaBISIONICH; Teproaa (YacToThl) KoieOaHW HUTSIHOTO
MasiTHUKA OT JUIMHBI HUTH; TIepruo/ia KoieOaHul MpY>KUHHOTO MasgTHHUKA OT MacChl rpy3a U
)KECTKOCTHU IPY>XUHBI;, HCCICAOBAHHUEC HC3aBUCHUMOCTU IICpHUOoaa KOJ'Ie6aHI/II71 HUTAHOI'O

MasiTHUKA OT MAacCChI I'py3a. HpOBepKa YCJI0BUS pPaBHOBCCHUSA pblvara

1.30

Dusuueckue sA61eHUA 8 NpUpoOe. TIPUMEPHI IBUKEHUS C Pa3IUYHBIMU CKOPOCTSIMH B KHBON
U HEXHUBOW MpuUpoJe, NeUCTBUE CUIIBI TPEHUS B MPUPOJIE U TEXHHMKE, MPUIMBBI U OTJIMBBHI,
nBykeHHe IuIaHeT CONHEYHOW CHCTEMBl, PEaKTUBHOE IBW)KCHHE JKUBBIX OPraHU3MOB,
pBIYary B Teje YeI0BeKa, BIUsSHUE aTMOC(EPHOTro JaBIeHHs Ha )KUBOI OpraHu3M, IJIaBaHHe

pLI6, BOCIIPHUATUC 3BYKOB JKUBOTHBIMHU, 3EMJICTPACCHUC, celicMUYecKue BOJIHBI, HYHaAMH, 3X0O

1.31

Texunuueckue ycmpoiicmea: CIAJOMETP, NATYUKU IIOJOXKEHHS, PACCTOSHHUA M YCKOPEHMS,
JUHAMOMETp, TOAIINIHUKYA, paKeThl, pblYar, MOABMKHBII M HEMOJABMKHBIK OJIOKH,
HaKJIOHHAsl TNIOCKOCTh, MPOCThIE MEXaHU3MBbI B OBITY, COOOLIAIOIIMECS COCY Ibl, YCTPOUCTBO
BOJIOIIPOBO/A, TUAPABIMYECKUH Ipecc, MaHOMETp, OapoMeTp, BHICOTOMEp, MOPIIHEBOU

HacocC, apCoMETpP, 3XOJIOT, UCITIOJIb30BAHUC YJIIbTPA3BYKa B 6BITy 1 TCXHHUKE

TEIUIOBBIE ABJIEHU A

2.1

OCHOBHBIE MOJIOKEHUS MOJEKYJIIPHO-KMHETUYECKON TEOPUN CTPOEHMS BellecTBa. Mozaenu
TBEPAOrO, )KHUJIKOTO U Ta3000pa3HOro cocTOsIHUI BemlecTBa. Kpucramiueckue u amopgHble

TCI1a

2.2

JIBwxenue yactuil BemiecTBa. CBS3b CKOPOCTH JIBIDKCHHSI YacTHI[ C TeMIIepaTypoil.

BpoyHoBckoe nBmxenue, muddysus

2.3

CMauuBaHue U KalMWJUIAPHBIC SIBJICHUA




2.4

TermoBoe pacupeHne u cKaTue

2.5 TennoBoe paBHOBeCHE
26 Buytpennss sueprus. Pabora u Temonepeaaya Kak cHocoObl M3MEHEHHs BHYTpEHHEH
SHEPTHH
2.7 Bupl Temonepeaaun: TemIONPOBOIHOCTh, KOHBEKIIHS, U3 Iy4eHUE
HarpeBanue u oxnaxaenue tei. KonudecTBo TEIIoThl. Y AelIbHAS TETIOEMKOCT:
2.8 —em(t,—t,)
Q=cmlt, -t
3aKk0oH COXpaHEHHUs SHEPTUH B TEIUIOBBIX MpoIieccax. Y paBHEHHE TEILUIOBOTO OaJlaHca:
2.9 Ql +Q2 +..=0
Hcnapenue u konaeHcanus. VI3MeHeHHe BHYTPEHHEW SHEPruu B IMPOLIECCE HCHApeHUs u
2.10 KoHaeHcanuu. Kunenue sxuakoctu. Y aenbHast TemioTa napooopasosanus: L = Q/m
211 BrnaxnocTs Bo3ayxa
[InaBnenne m kpuctawmzanus. V3MeHeHWe BHYTpPEHHEH OSHEPruu NpU IUJIABJICHUU U
KpUCTAJUTU3alUU. Y ebHas TEIUIOTa TIaBICHUS:
2.12 Q
m
213 BHyTpeHHsIst SHEPTHs CropaHus TOIUTMBA. Y IeNIbHast TEIJI0Ta CropaHus Toruea: g = Q/m
2.14 [Tpunnumne: padots! TeroBsix aurateneit. KI1/ remioBoro aquraresns
Ilpakmuueckue pabomol
N3mepenue yaenbHOM TEMIOEMKOCTH METAIMYECKOTO IMIIMHIpPA; KOJIUYECTBA TEIUIOTHI,
MOJTY4EHHOTO BOJOW KOMHATHOM TeMIiepaTypbl (PUKCUPOBAHHOM MAcChl, B KOTOPYIO OITYIICH
515 HarpeThlii IWIMHIpP, KOJMYECTBA TEIUIOTHl, OTAAHHOTO HArpeThiM IMJIMHIPOM, IOCIHe
OMYCKaHUsl €ro B BOJY KOMHATHOW TEeMIIEpaTyphl; OTHOCHTEIbHOW BIAXKHOCTHU BO3/yXa;
yIeIbHOW TEIUIOTHI TUIaBIEHUS Nbaa. VccnemoBaHne M3MEHEHUS TeMIepaTyphl BOABI MPHU
Pa3IUYHBIX YCJIOBHSX; SBICHHS TEIUIOOOMEHA INMPH CMEIIMBAHWHM XOJOJHOW W TOpsdeit
BOJIBI; TIPOIECCA UCTIAPEHUS
Qusuueckue s61eHUs 8 Npupode. TIOBEPXHOCTHOE HATSHKCHHE M KANWJUIAPHBIC SIBJICHUS B
2.16 MpUpO/Ie, KPUCTAIUIBI B TpHupoje, uznydeHue CoiHIA, 3aMep3aHHe BOJOEMOB, MOPCKHE
Opu3sl; 00pa3oBaHKEe POCHI, TYMaHa, WHEs, CHETa
2.17 Texnuueckue  ycmpoticmeéa.  KaWUISAPBI, TPUMEPHl  WCIOJIB30BAHUSI  KPUCTAJIIOB,




AKHUJKOCTHBIM TEPMOMETpP, AAaTYMK TEMIEPATypbl, TEPMOC, CHUCTEMa OTOIUIEHHS JOMOB,

THUTPOMETPHI, IICUXPOMETP, TapoBas TypOuHa, TBUTATENIb BHYTPEHHETO CrOPaHUs

3 OJIEKTPOMAT'HUTHBIE ABJIEHUA
3.1 Onektpusanus Ten. /[Ba BUia 3IeKTpUUECKUX 3apsiioB
3.2 B3aunmoneiictBre 3apsskeHHBIX Tell. 3akoH Kynona
3.3 3aKOH COXpaHEHUs AEKTPUUECKOro 3apsaa
34 Onektpuyeckoe noise. Hanpsxk€HHOCTh 3niekTpuueckoro nois. IIpuHiun cynepnozunuu
NEKTPUYECKUX I0JIEH (Ha KaUECTBEHHOM YPOBHE)
35 Hocurenu snekrpuyeckux 3apsgaoB. JeMCTBHE 3JIEKTPUYECKOrO MOJISI HA SJIEKTPUUYECKHE
3apsanbl. [IpOBOAHUKH U JUAIEKTPUKU
[TocTrosanHbI  3nekTpuueckuii TOK. JlelcTBUs anekrpuueckoro Toka. Cuia Toka.
Hanpsixenne.
3.6 l=g/t,U=A/q
DNEKTPUUECKOE COIPOTUBIICHUE. Y IETIbHOE IEKTPUUECKOE COIPOTUBIICHHUE:
3.7 R =pl/S
38 3akon Oma 151 yuactka snektpudeckoi memu: | = U/R
[TocnenoBarenbHOE COEIMHEHUE TPOBOIHUKOB:
I, =I,. U=U,+U,. R=R, +R,
3.9 [TapannensHOE COeTUHEHNUE TPOBOTHUKOB PABHOTO COMPOTUBIICHUS:
U =U:I=1I+1I R:%.
CwMmelaHHble COETMHEHUS TIPOBOJHUKOB
Pabota u momHoCTh 25ekTpuueckoro Toka. A = Ult, P = Ul
3.10
3akoH Jlxxoynsa — Jlenua:
3.11 O=I"-R-t
312 OnbiT Dpcrena. MarHUTHOE MOJi€ TPSMOrO IMPOBOJHHUKA C TOKOM. JIMHUM MarHWUTHOM
WHIYKIUU
3.13 MarsuTHO€e noJje NOCTOSHHOIO MarHuTa. B3aumoielicTBie MOCTOSIHHBIX MAaTHUTOB




3.14

JlelicTBME€ MarHUTHOTO TOJISI HA TPOBOJHUK C TOKOM

3.15 OmneiTer @apanes. ABnenue aneKkTpoMaruuTHON HAYKIUU. [IpaBuio Jlenna
IIpaxmuueckue pabomul
W3MepeHue 31eKTpUUecKoro COIpOTHBIIEHUS! PE3UCTOPA; MOIIHOCTHU 3JIEKTPUYECKOTO TOKa,
paboThI AIEKTPUIECKOTO TOKA.
HccnenoBanue 3aBUCMMOCTH CHJIBI TOKA, BO3HUKAIOLIET0 B IPOBOJAHUKE (PE3UCTOPBI,
3.16 JIAMIIOYKa), OT HANpsOKEHHS Ha KOHIAX MPOBOJHHUKA; 3aBUCHMOCTH CONPOTHUBICHHUS OT
JUIMHBI IPOBOJHMKA, TUIOIAAH €r0 MONEePEUYHOro CeYEHUs U yIeIbHOIO CONPOTUBIICHUS.
[TpoBepka mpaBmiia Jisl SJIEKTPUIECKOTO HAMPSHKEHUS MIPU MTOCIEI0BATEIbHOM COCMHEHUT
IIPOBOJIHUKOB; IIPaBUJIa AJISI CUJIBI JIEKTPHUUECKOr0 TOKA MPH MapaIeIbHOM COEAMHEHUH
IIPOBOJHUKOB (PE3UCTOPHI U JIAMITOUKA)
Qusuueckue s61eHUs 8 npupode. DIEKTPUUYECKHE SIBICHUS B aTtMocdepe, AIEKTPHUECTBO
3.17 KHMBBIX OPraHU3MOB, MarHUTHOE MoJie 3eMJIH, Jpeid MOIOCOB, POJIb MATHUTHOTO MO s
KU3HH Ha 3eMJIe, MOJISIPHOE CUSTHUE
Texnuueckue ycmpoucmea: 3JIEKTPOCKOI, aMIIEPMETP, BOJBTMETP, PEOCTaT, CUYETUUK
318 UIEKTPUUECKOW  JHEPruH,  DJIEKTPOOCBETHTEIbHbIE  NPUOOpPBI,  HarpeBaTelibHbIC
' AIEKTPONPUOOpPbl  (MPUMEPHI),  DIEKTPUUECKHE  MPEAOXPAHUTENH,  DJIEKTPOMATHUT,
3JIEKTPOBUraTelNb OCTOSHHOIO TOKA, TEHEPATOpP MOCTOSIHHOT'O TOKa
3.19 OneKkTpoMarHuTHble BoJHbI. [1IKkana 3JeKTpOMarHUTHBIX BOJIH
3.20 JIyaeBas Mmozenb cera. [IpsmonuHeliHoe pacpocTpaHeHHe CBeTa
3.21 3akoH oTpaxxeHus cBera. [1nockoe 3epkano
3.22 [Ipenomienue cBera. 3aKOH MPETOMIICHHUS CBETa
3.23 Hucnepcus cera
3.94 Jlunza. Xox nydeit B nmuH3e. DokycHoe paccrosiHre TuH3bL. OnTuyeckas cuiia JuH3b: D =
' 1F
3.25 I'na3 xak ontuyeckas cucrema. OnTuyeckue npuOopsl
IIpakmuyeckue pabomul
##HPar###113Mepenre  ONTHYECKOW CHUIIBI coOMparomieil JUH3bI; (HOKYCHOTO pPAaCCTOSHUS
coOuparoleit J1H3bI (II0 CBOWCTBY pPaBEHCTBA pa3MepOB MpeAMETa U U300paKeHHs, KOorjaa
3.26 IpeIMeT PacIoJIOkKEH B JBOWHOM (hOKyce), oKa3aTessl MPEeIOMICHHS CTEKIIa.
#H##Par###lccnenoBanne CBOMCTBA M300paKEHUs, MOTYYEHHOTO C MOMOIIBIO COOMparoIei
JIMH3BI; U3MEHEHHs (POKYCHOTO PACCTOSHUS JIBYX CIJIOKEHHBIX JIMH3; 3aBUCHUMOCTH YrIJia
MPEIOMJIEHHUSI CBETOBOI'O JIyda OT YIJla aJIeHUs Ha TPaHUIle «BO3IYX — CTEKIIO»
397 Quszuueckue senenuss 6 npupode. 3armeHuss ComHua u JlyHbl, 1BeTa Tel, ONTHYECKHE
' ABJICHUS B aTMOcdepe (1BeT Heba, pedpakius, pagyra, MUPax)
3.28 Texnuueckue ycmpoticmea. O4KH, IEPUCKOII, GOoTOANIapaT, ONTUYECKHE CBETOBOIBI




4 KBAHTOBBIE ABJIEHUS

4.1 PannoaktuBHOCTH. Anb(a-, 6eTa-, raMMa-u3nydeHus. Peakiuu anbda-u 6era-pacnaga
4.2 OmnsiTsl Pesepdopaa mo paccesnuto anbga-uactuil. [lnanerapaas Mmoaens atoma

4.3 CocraB atromHoro siipa. M3oTomnsl

4.4 IIepuon nonypacnana aTOMHBIX sAEp

4.5 SAnepHble peaku. 3aKOHbI COXPAHEHUS 3apsAA0BOI0 U MACCOBOI'O UUCEI

Dusuueckue a61eHUs 8 npupooe: eCTECTBEHHBIH pPaAHMOaKTUBHBIN (POH, KOCMUYECKHE JIy4H,
4.6 PaZOaKTUBHOE M3JIy4Y€HHE MPUPOIHBIX MHUHEPAJIOB, IEUCTBUE PaJUOAKTUBHBIX M3ITy4eHUN

Ha OpraHu3M 4€JIOBCKa

17 Texnuueckue ycmpoticmea: CIEKTPOCKON, UHIUBUIYaJIbHBIA NO3UMETP, Kamepa Buibcona,
sIepHast SHEpPreTukKa

YYEBHO-METO/JMYECKOE OBECIIEYEHUE OBPA3OBATEJLHOIO
MPOLIECCA
OBS3ATEJILHBIE YYEBHBIE MATEPUAJIBI JIJISI VUEHUKA

» ®uzuka 9 knacc/ [leppikun A.B. OO11ecTBO ¢ OrpaHUYEHHONW OTBETCTBEHHOCTHIO
«M3naTenbeTBO «OK3aMEH»
» ®Gusuka § knacc/ [epsimkua A.B. OO11ecTBO ¢ OrpaHUYEHHON OTBETCTBEHHOCTHIO
«M3paTenbeTBO «OK3aMeEH»
» ®usuka 7 knacc/ Iepsimkun A.B. OOEecTBO ¢ OrpaHUuE€HHON OTBETCTBEHHOCTHIO

«3mareapcTtBO «DK3aMeEH»

METOANYECKHUE MATEPHUAJIBI IS YUUTEJIA

CrpaBouHble TaOIUIIbI, TJIAKATHI

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETHN
HUHTEPHET

HoyTtOyk, mpoekTop, mpuOopbl 1 000pyAOBaHKE JIJIsl JEMOHCTPAIIMN U HATJISHBIE TOCOOUS







		2025-08-25T15:21:08+0200
	Сергей Александрович Головачёв 
	Я являюсь автором этого документа




