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INOACHUTEJIBHASA 3AIIMCKA

[Iporpamma 10 ¢u3MKEe HAa YpPOBHE OCHOBHOTO 00mmero oOpa3oBaHHs
COCTaBJICHA Ha OCHOBE MOJIOKEHHA M TpeOOBaHUU K PE3yJIbTaTaM OCBOCHHS Ha
0a30BOM ypOBHE OCHOBHOH 00pa3oBaTeNbHON MPOrpamMMbl, MPEICTABICHHBIX B
dI'OC 00O, a Takxke ¢ yuétoM (enepanbHO paboueit mporpaMmbl BOCIIUTAHUS U
Konuenuuu npenonasanus yueOHoro npeamera «DOusukay.

Conmepxanue mporpamMmbl 1O (U3MKE HaMpaBlIeHO HAa (OPMUPOBAHUE
€CTECTBEHHOHAYYHON TIpPaMOTHOCTH OOYYAarOUIMXCSI M OPTraHU3ALMI0 H3Y4YCHHS
Gbu3MKKM Ha NESITeNIbHOCTHOM OCHOBe. B mporpamMme mo (¢u3Mke y4UTHIBAIOTCS
BO3MOXKHOCTH y4yeOHOro mpenMera B peanuzanuu TpeboBanuit ®I'OC OO0 k
IJIAHUPYEMBIM JIMYHOCTHBIM U METANPEIMETHBIM pe3yJibTaTaM OOy4EHHs, a TAaKKe
MEXIIPEIMETHBIE CBSI3U €CTECTBEHHOHAYYHBIX YYEOHBIX NPEIMETOB HAa YPOBHE
OCHOBHOTI'0 00111eT0 00pa30BaHUsI.

[TporpamMMma 1o (u3MKe ycTaHaBIUBAET paclpesesieHue yueOHOro MaTepuana
1o rojgam oOyueHus (1o Kjaccam), IpeuiaracT NPUMEPHYIO NOCIEA0BATEIbHOCTh
U3Y4YEHUS! TEM, OCHOBAHHYIO Ha JIOTMKE Pa3BUTHUS IMPEIMETHOTO COAEpKaHUA U
y4€Te BO3PACTHBIX OCOOCHHOCTEH 00yJarommxcs.

[TporpaMmma mo ¢usuke pa3zpaboTaHa ¢ LENbI0 OKa3aHUS METOJUYECKON
NOMOIUIM YUYUTENIO B CO3/IaHUU paboyell mporpaMmbl 0 y4ueOHOMY MPEIMETY.

®du3zurka ABIAETCS CUCTEMOOOPA3YIOUIUM JIJIsl €CTECTBEHHOHAYYHBIX Y4€OHBIX
MPEIMETOB, MOCKOJIbKY (PU3NYECKHe 3aKOHBI JIe)KaT B OCHOBE IIPOLIECCOB U
SABJICHUM, W3yyaeMbIX XHUMHEH, Ouosiorued, actpoHomuend u ¢GU3NIECKON
reorpadueii, BHOCUT BKJIAJ B €CTECTBEHHOHAYyYHYI0 KapTUHY MU,
npenocTaBisieT HauOosiee sICHble OOpa3lbl NPUMEHEHUs HaydHOro MeToja
MO3HAHUA, TO €CTh CII0CO0A MOTYYEHUs JOCTOBEPHBIX 3HAHUI O MUpE.

Opnna U3 THaBHBIX 337a4 (PU3MUecKoro oOpa3oBaHUs B CTPYKType OOIIEro
o0pa3oBaHMsI COCTOUT B (DOPMHPOBAHMHM ECTECTBEHHOHAYYHOW TPAMOTHOCTH H
MHTepeca K HayKe y 00y4yarouuxcs.

N3yyenne ¢usukum Ha 0a30BOM ypOBHE MPEIOJIaracT OBJAJCHHE
CIEIYIOUUMU KOMIETEHTHOCTSIMH, XapaKTEPU3YIOIIMMHU €CTECTBEHHOHAYYHYIO
I'PaMOTHOCTH:

e HAy4YHO OOBSICHATH SIBJICHUS;

e OIICHUBATh U IOHUMATh OCOOCHHOCTH HAYYHOI'O UCCIIEJOBAHMUS;

e UHTEPHPETHPOBATH  JaHHbBIE M  KCIOJb30BaTh  HAy4YHbIE
JI0Ka3aTesIbCTBA JIJISl OJIyYEeHHS BBIBOJIOB.

[lenn wusyueHus ¢GU3MKA HA YpPOBHE OCHOBHOTO 0O0IIEro o00pa3oBaHUs
ompenenensl B Konuenmuun npenogaBanust yueOHoOro mnpeamera «®Pusuka» B
oOpazoBarenpHbIX opraHuzauusix Poccuiickoit denepauuu, peanu3yromux
OCHOBHbIE  00I11€00pa3oBaTeNIbHbIE MPOTPAMMBI, YTBEPKIEHHON pElIeHHEM



Komnerun Munucrepctsa npocsemienust Poccuiickoit deneparuu (MpoTOKOa OT 3
nexadpst 2019 r. Ne [1K4BH).
Heau uzyyenust pu3suKu:

npuoOpeTeHne HMHTEepeca M CTpEeMJICHHs] OO0y4aroumxcsi K HaydyHOMY
U3YYCHUIO TPUPOJBI, PA3BUTHE WX HMHTEJUIEKTYaJIbHBIX M TBOPYECKHX
CIIOCOOHOCTEI;

pa3BUTHE NMPEACTABICHUI O HAYYHOM METOJIE MO3HAaHUS U (POPMUPOBAHUE
UCCIIEIOBATENECKOTO OTHOIICHUS K OKPYKAIOIIUM SIBICHUSM;
¢bopMUpOBaHHE HAyYHOTO MHUPOBO33PEHUSI KaK pe3yjbTaTa H3yYCHUS
OCHOB CTPOCHHMSI MaTepHH U (PyHIaMEHTAIbHBIX 3aKOHOB (DU3HKHU;
(dbopMupOBaHKE TPEJICTABICHUNA O PO (UMKHU ISl Pa3BUTUSA APYTUX
€CTECTBEHHBIX HayK, TEXHUKHU U TEXHOJIOTHII;

pa3BUTHE  MPEIACTaBICHUH O  BO3MOXKHBIX  chepax  Oyamyuier
npoeCCUOHATIBHON JIeSITEILHOCTH, CBSI3aHHOU C (DM3UKOMU, MOJATOTOBKA K
JanbHeNeMy oOy4eHHUIO B 3TOM HaIlPABJICHUU.

JlocTrKeHHre 3TUX IIeJIed MporpaMMbl MO (U3WKE Ha YPOBHE OCHOBHOTO
oO1rero o0pa3oBaHusi 00ECEYNBACTCS PEIICHUEM CIICAYIONINX 3a1aY:

NpUOOpPETeHUE 3HAHWA O JUCKPETHOM CTPOSHWW  BENIECTBa, O
MEXaHUYECKUX, TEIJIOBBIX, AJICKTPUYCCKUX, MArHUTHBIX M KBAHTOBBIX
SIBJICHUSIX;

NpUOOpPETEeHNE YMEHUN ONMUCHIBATH U OOBICHATH (DU3UUECKHUE SBICHUS C
WCITOJIb30BAaHUEM TTOTYYCHHBIX 3HAHHA;

OCBOCHHME METOJIOB PEIICHHUS TNPOCTEUITUX PacUYETHBIX 3amad ¢
UCTIOJIb30BaHUEM bu3nIecKux MOJICIICH, TBOPYECKHUX u
MPaKTUKOOPHUEHTHUPOBAHHBIX 3a/1a4;

pa3BUTHE YMEHUN HAOMIOAATh MPUPOJIHBIC SBICHUS U BBITIOJHSITH OMBITHI,
nabopatopHble  pabOThl M AKCIEPUMEHTAJIbHBIE HCCJIEAOBaHUS C
WCITOJIb30BAaHUEM U3MEPUTEIBHBIX TPHOOPOB;

OCBOCHHE MPUEMOB pabOThl ¢ MHpOpMaIel (PU3NIECKOTO COACpKaHUA,
BKJTFOYAsi HH(POPMAIIUIO O COBPEMEHHBIX JTOCTHKEHUSX (PU3UKH, aHATIU3 U
KPUTHUYECKOE OIICHUBaHUE MH(HOPMAIIHH;

3HAKOMCTBO €O cepaMu podheCcCHUOHATIBHON JAeSTEILHOCTH, CBI3aHHBIMU
C (U3NKOH, W COBPEMCHHBIMH TEXHOJIOTHSIMH, OCHOBAaHHBIMH Ha
JTOCTIDKEHUSIX (DU3UIECKOM HAYKH.

Ha w3yuenne ¢usuku (0a30BbI YpOBEHb) HA YPOBHE OCHOBHOTO OOIIETO

oOpa3oBanus oTBoauTCs 238 yacoB: B 7 kiacce — 68 yacoB (2 yaca B HEJENI0), B 8
KJ1acce — 68 yacoB (2 4aca B Hezenmo), B 9 kinacce — 102 ygaca (3 yaca B Henenmo).

[Ipennaraemslii B mporpamMmMe no (pu3HuKe nepeyeHs JabopaTopHbIX paboT U
OIBITOB HOCUT PEKOMEHIATENIbHBINA XapaKTep, YUUTEINb JeJIaeT BRIOOP MPOBEACHUS



7a00paTOpHbIX PabOT M OMBITOB C YYETOM HWHIUMBUIYAIBbHBIX OCOOEHHOCTEH
oOy4JaronmMxcs, Crucka HKCIEPUMEHTAIbHBIX 3a/laHUi, MPEeJIaraeMbIX B paMKax
OCHOBHOI'0 TOCYJJapCTBEHHOTO 3K3aMeHa 1o (pusuke.



COJEPKXAHUE OBYUYEHUA
7 KUIIACC

Paznen 1. ®usuka u €€ poJib B IO3HAHUU OKPY:KAKOILEr0 MUpa.

®uszuka — Hayka O mnpupone. fABneHus npupoapl. PU3HYECKHUE SBICHUS:
MEXAHUYECKHUE, TEIIOBBIE, IIEKTPUUYECKUE, MATHUTHBIE, CBETOBBIE, 3BYKOBBIE.

®dusnueckue BenuuyuHbL. 3Mepenune Qu3nueckux BenuuynH. DuU3NYECKUE
npubopsl. [lorpentHocts u3mMepeHuit. MexxayHapoaHasi CUCTEMA €IMHHII.

Kak ¢usuka u JApyrue ecTeCTBEHHbIE HAyKHM H3Y4yaloT MPUPOY.
EcTecTBeHHOHAy4YHBIM METOJA TMO3HAHUS: HAOIIOJEHUE, IMOCTAaHOBKAa HAYYHOTO
BOIIPOCA, BBIIBUKEHUE TUIMOTE3, DKCIIEPUMEHT MO MPOBEPKE TUIOTE3, OOBSICHEHNE
HaOmogaemoro siieHus. Onucanue GU3NUeCKUX SBICHHUM C MTOMOIIbIO MOJIETIEH.

Jlemoncmpayuu.

1. MexaHuueckue, TEIUIOBbIE, DJJIEKTPUYECKUE, MArHUTHBIC, CBETOBbIC

SBJICHUS.
2. ®duznueckue nmpuOOPHI U MPOLEAYypa NPSIMbIX U3MEPEHUIN aHAJIOTOBBIM U
U(POBBIM MPUOOPOM.
Jlabopamopuvie pabomul u onvimaul.
1. OmnpenenieHHe EHBI ISICHUS IIKAJIbl U3MEPUTEIILHOTO Mprbdopa.
2. M3mepeHue pacCTOSTHUN.
3. H3mepenue o0bEéMa KUAKOCTH U TBEPJOTO TEa.
4. OnpezneneHue pa3MepoB MaJbIX TeEl.
5. M3MepeHue temrieparypbl IIpA MOMOIIM KUJIKOCTHOIO TEPMOMETpa U
JIaTYUKA TEMIIEPATYPHI.

6. IIpoBenenue uccienoBaHus MO MNPOBEPKE TUIIOTE3bl: JAIBHOCTH MOJETA
[IapuKa, MyImeHHOTO TOPU30HTAIBHO, TeM OoJibllie, YeM OO0JIbIlle BHICOTA
IyCKa.

Paznen 2. IlepBoHayajibHbIe CBEIE€HUS 0 CTPOEHUM BelllecTBa.

Ctpoenue BemiecTBa: aTOMbl M MOJICKYJbI, HX pa3Mepbl. OmbIThI,
JIOKA3bIBAIOIINE TUCKPETHOE CTPOCHUE BEILIECTBA.

JBrxkenne yacTtul BemiecTBa. CBSi3b CKOPOCTH JBUKEHHUSI YACTHUI[ C
TeMriepatypoil. bpoyHoBckoe aBuxenue, nuddys3us. BzaumoneicTBue uacTuil
BEIIECTBA: MPUTSHKEHNUE U OTTAJIKUBAHHUE.

ArperatHbie COCTOSIHUSI BEIIECTBA: CTPOCHUE Ta30B, KUIKOCTEH U TBEPABIX
(kpucTaIMyecknx) Tesl. B3auMoCBs3b MEXJy CBOMCTBAMM BELIECTB B Pa3HBIX
arperaTHbBIX COCTOSHUSX M WX aTOMHOMOJICKYJISIPHBIM cTpoeHHeM. OcoOeHHOCTH
arperaTHbIX COCTOSIHUM BO/IbI.

Hemoncmpayuu.

1. Habnronenue 6poyHOBCKOTO JBUKCHHUS.



2. HabGmonenue nuddyszuu.
3. HaOmionenue  siBneHuid,  OOBSACHAIOMIMXCS  MPUTSIKEHUEM WM
OTTAJIKMBAHUEM YaCTUI] BEIIECTBA.

Jlabopamopuvie pabomul u onvimol.

1. OneHka JuUaMeTpa aroMa METOJOM psoB  (C  HUCIOJIb30BaHUEM

dboTtorpaduii).
2. OnbITHI 10 HAOJIOCHHUIO TETIOBOT'O PACIIMPEHHUS Fa30B.
3. OnbIThI 10 OOHAPYKEHUIO JEUCTBUS CUIT MOJICKYJISIPHOTO IPUTSKECHHUSL.
Pa3nea 3. JIBuskeHHe U B3aUMOJAEHCTBHE TeJl.
Mexannueckoe nBWKEHUE. PaBHOMEpPHOE MW HEPABHOMEPHOE JIBUKCHHUE.
Cxopoctb. CpeliHsAsl CKOPOCTh MPH HEPAaBHOMEPHOM JBUKEHUH. Pacuér mytu u
BPEMEHU JIBUKEHHUSI.
SlBnenue wHepnuu. 3aKOH WHEpUUHM. B3anmoaeicTBue Ten Kak MNpUYMHA
W3MEHEHUSI CKOPOCTH JBWKEHMSI Tell. Macca Kak Mepa HWHEPTHOCTH Telna.
[InoTHOCTH BemiecTBa. CBSI3b IUIOTHOCTH C KOJMYECTBOM MOJIEKYJ B €IUHULIEC
o0BbEMa BelleCTBa.
Cuila Kak XapakTepucTUKa B3auMojeicTBUs Tenl. Cuila ynpyrocTd W 3aKOH
['yka. 3MepeHue CUilbl C MOMOIIBIO AUHAMOMETpA. SIBJICHUE TIATOTEHUA U CHJIA
TskecTd. CHila TSDKECTH Ha Apyrux maHerax. Bec tena. Hesecomocts. Crioxenune
CUJI, HAMPABJIEHHBIX MO OJHOM mpsiMoi. PaBHOnelcTByromas cuil. Cuiia TpeHUsl.
TpeHne CKOJIbXKEHUS U TPEHUE MOKOs. TpeHUe B MPUPOJIE U TEXHUKE.
Hemoncmpauuu.
1. HabnroaeHue MexaHUYeCKOTO ABUXKECHHUS Tela.
2. M3MepeHue CKOpoCTH MPSMOJIMHENHOTO ABUKCHUS.
3. HaOmronenue siBneHus MHEPIUU.
4. HaOmroneHue u3MeHeHUs1 CKOPOCTHU MPU B3aUMOJICHCTBUM TEJI.
5. CpaBHEHHME MaccC IO B3aUMOJICHCTBUIO TE.
6. Cno)xeHue cuJjl, HapaBJIEHHBIX MO OJHOMN MPSIMOM.
Jlabopamopuvie pabomul u onvimaol.
1. OmnpenesieHHE CKOPOCTH PAaBHOMEPHOTO JABUXKEHUS (IlIapuKa B )KUIAKOCTH,
MOJIEJIN AJIEKTPUUECKOTO aBTOMOOMJIS M TaK Jajiee).

2. OmpeneneHrie CpeHEN CKOPOCTH CKOJBXKEHHS OpycKa WM ILIapuKa o
HAaKJIOHHOM IJIOCKOCTH.
OmnpeneneHue MIOTHOCTH TBEPAOTO TeNa.

4. OmbBITHI, JTEMOHCTPHUPYIOIINE 3aBUCUMOCThH pacTsbKeHHs (nedopmarun)
MPY>KUHBI OT TIPUIIOKEHHOM CHUITBI.

5. OnbITBL, JEMOHCTPUPYIOIIHNE 3aBUCUMOCTb CHJIBI TPEHHS CKOJIBKEHUS OT
BECA TEJIA U XapaKTepa CONMPUKACAIOIIMNXCS TOBEPXHOCTEM.

Pa3znen 4. /laBjieHue TBEPABIX TeJl, s KMAKOCTEH U ra3os.



HaBnenne. CriocoObl YMEHBIIIEHUSI U yBEIWYEHHU JaBlieHus. /laBiieHue rasa.
3aBUCMMOCTh JaBJEHUS raza oT o0bEma, Temmeparyphl. llepenaya naBieHus
TBEPABIMU TEJIAMH, KUIAKOCTAMU U raszamu. 3akoH Ilackans. [IHeBMartnueckue
MaIuHbI. 3aBUCUMOCTh JABJICHUS JKUJIKOCTH OT TiayOuHbI. [mapocraTudeckuit
napagokc. Coobmaromuecs: cocyibl. [ napaBindeckie MEXaHU3MBbl.

AtMocdhepa 3emnn u atrmocdepHoe naBieHue. [IpuuuHbI CyliecTBOBaHUS
BO3yIHONW 00o0souku 3emiu. OmnbiT Toppuuemnu. M3mepenue armochepHOTO
JABJICHUS. 3aBUCHMOCTh aTMOC(EPHOTO JABJICHHS OT BHICOTHI Ha/I YPOBHEM MOPHI.
[Tpubops! 17151 M3MepeHnss aTMOC(HEPHOTO TaBJICHHUSI.

JlelicTBue KUIAKOCTH U ra3a Ha NOTPY:KEHHOE B HUX TEJO. BrITankuparomas
(apxumenoBa) cuina. 3akoH Apxumena. [naBanue ten. Bo3nyxoriaBanue.

Jemoncmpayuu.
3aBUCHUMOCTbD JABIICHUS ra3a OT TEMIEPATYPhI.

[Iepenaua naBIeHUs KUJIKOCTHIO U Ta30M.

CooOmaroiuecs CoCy/bl.

['mapaBauueckuu mpecc.

[IposiBnenue nelcTBrsl aTMOCPEPHOTO JABICHUS.

3aBUCUMOCTh BBITAJKHUBAIOLIEH CHJIBI OT 00bEMa MOTPYKEHHOW YaCTU
T€JIa U TUIOTHOCTH KHUJKOCTH.

PaBeHCTBO BBITAJIKMBAIOIIEH CUJIBI BECY BBITECHEHHOM KHUJIKOCTH.

8. YcCJOBHE IUIaBaHUA TeJ: IJABAHUE WJIM MOTPYKEHUE TEN B 3aBUCHUMOCTH
OT COOTHOIIEHUS TJIOTHOCTEN TEJIA U )KUIKOCTH.

Jlabopamopuvie pabomul u onvimel.

1. HccnepgoBaHue 3aBUCMMOCTH Beca Tena B BOAE OT 00bEMA MOTPYKEHHOMU B
KUJKOCTh YaCTH TeJa.

2. OmnpeneneHue  BBITAJIKUBAIOIIEW  CHUJIbI, JCHCTBYIOIIEH Ha  TeJo,
IIOIPYKEHHOE B JKUIKOCTD.

3. IIpoBepka HE3aBUCUMOCTH BBITAIKUBAIOLIECH CUIIbI, IEUCTBYIOLIEH HA TEJO
B JKUJIKOCTH, OT MAcCChl TeJa.

4. OnpITBI, JEMOHCTPUPYIONIME 3aBUCUMOCTh BBITAJKUBAIONICH  CHIIBI,
JIEUCTBYIONIEH HA TEJIO B KHUAKOCTH, OT OOBEMA TMOTPYKEHHOW B
JKUJIKOCTh YAaCTH T€Ja U OT IUIOTHOCTH KUIKOCTH.

5. KoHCTpyupoBaHne apeoMeTpa WM KOHCTPYMPOBAHUE JIOAKUM U
OIIpELEIIEHUE €€ IPYy30H0ABEMHOCTH.

Pa3znea 5. PaGoTra u MOIHOCTB. JHepPrus.

Mexanuueckasi pabota. MOIIHOCTS.

[IpocThie MexaHWU3MBI: pbIUar, OJOK, HAKJIOHHAs IIOCKOCTh. IIpaBuio

paBHOBecus pbluara. lIpuMeHeHHEe TpaBWJIa pPaBHOBECHUs phluara K OJIOKY.
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«3onoroe mnpaBuno» wmexaHuku. KIIJ mnpocteix wmexanusmoB. IIpocteie
MEXaHU3MBbI B OBITY M TEXHUKE.

Mexannueckass odHeprus. KuHernueckas W NOTEHUHAIbHAs HHEPTHUS.
[IpeBpalieHre 0JTHOTO BH/Ia MEXAaHUYECKOW SHEPTHH B IPYroil. 3aKOH COXpaHEHUS
DHEPIUU B MEXAHHKE.

Jemoncmpayuu.

1. IIpumepsl NPOCTHIX MEXAHU3MOB.

Jlabopamopuvie pabomul u onvimaul.

1. Omnpenenenue paboOThl CUJIBI TPEHUS MPU PAaBHOMEPHOM JIBIKEHUU Tela

10 TOPU3OHTAIBHOU IMOBEPXHOCTH.
2. HccnenoBanue ycinoBuil paBHOBECHUS pblUyara.
3. H3amepenue KIIJl HakTOHHOI MIIOCKOCTH.

4. V3yuyeHune 3aKOHA COXPAaHEHUS MEXAHUYECKOM YHEPTUH.
8 KVIACC

Paszgea 6. TeruioBble sABJICHUS.

OCHOBHBIEC TIOJOXKEHUSI MOJICKYJISIPHO-KUHETUYECKON TEOPUU CTPOCHUA
BemiecTBa. Macca u pa3mepbl aTOMOB M MOJIEKYJ. ONBIThI, MOATBEPKIAOIINE
OCHOBHBIE MOJIOKEHUS MOJICKYJISIPHOKUHETUYECKOU TEOPUH.

Monenu TBEPAOTrO, JKHUIKOTO W Ta3000pa3HOTO COCTOSHUN BEIIECTBA.
Kpucrammueckue u amopdusie Tena. OObsCHEHUE CBOMCTB Ta30B, KUAKOCTEH U
TBEPABIX TEI HA OCHOBE TMOJIOKEHUN MOJEKYJIIPHO-KUHETUUECKON TEOPUHU.
CmauuBaHNE U KallWJUISIPHBIE SIBJICHU. T€IIOBOE paCIIMPEHUE U CKATHE.

Temneparypa. CBsi3b TemIlepaTypbl CO CKOPOCTBIO TEIUIOBOTO JBUKEHUS
yactull. Buyrpennss osHeprus. CnocoObl H3MEHEHHS BHYTpPEHHEH OJHEpPruu:
Temionepeaaya 151 COBEPIIICHUE paboThI. Bunsr TEIUIONEepEeAaUM:
TEIIONPOBOJHOCTh, KOHBEKIIHS, U3IyYEHHE.

KonudecTBo TemoTsl. YenbHas TEMIOEMKOCTh BEIIECTBA. TermiooOMeH u
TEIJIOBOE paBHOBECHE. YpaBHEHHE TeIUIOBOro Oamanca. [lmaBmenue wu
OTBEPJICBAHUE KPUCTAUIMYECKUX BELIECTB. YAEIbHAS TEIUIOTA IUJIABJICHUSA.
[TapooOpazoBanue u konjaeHcanusa. Mcnapenue. Kunenue. YnaenbHas Teruiora
napooOpa3oBaHusl. 3aBUCUMOCTh TEMIIEpaTypbl KWUIIEHHS OT aTMoc(epHOTo
JTaBJICHUS.

BrnaxHocTts BO31yXa.

DHeprus TOIUIUBA. Y IeJIbHAs TETIOTa CTOPAHUSL.

[Ipunuuner pabotsl TeraoBbix jaBurarenei KIIJ[ termoBoro asuraresns.
TennoBble ABUTATENN U 3aIIATA OKPYKAOIIEH CPEbI.

3aKOH COXpAaHEHUS U MPEBPAILCHUS YHEPTUH B TEIJIOBBIX MPOIECCAX.

Hemoncmpayuu.

1. Habnronenue 6poyHOBCKOTO JBUKCHHUS.
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HaGmonenune nuddysuu.

HabmroieHue siBleHU CMaYMBaHMSI U KaMJUIAPHBIX SBJICHHIA.
HabmroieHue TermmoBoro pacumpeHust Ted.

V3meHenue namieHWs Ta3a MPU M3MEHEHHH 00bhEMa M HArpEeBaHUU WIIH
OXJIXKICHUU.

[TpaBuiia u3MepeHus TEMITEPaTypHhI.

Buner Teronepenadm.

OxJaxieHue Ipu COBEPIICHUHN PaOOTHI.

HarpeBanue npu coBepIieHNH padOThl BHEITHUMHU CHJIAMHU.

. CpaBHEHHE TETIOEMKOCTEN Pa3JIMYHBIX BEIIECTB.

. Habmonenue kuneHus.

. HabmoieHue nocTossHCTBa TEMIEPaTyphl PU TJIABJICHUH.
13.

Moenu TenJIOBBIX IBUTaTEICH.

Jlabopamopuvie pabomul u onvimol.

1.
2.
3.

10.
11.
12.
13.

OneITH IO OOHAPYKEHUIO IEHCTBUS CUIT MOJIEKYJISIPHOTO MPUTSKEHUS.
OMnbIThI O BBIPALIMBAHUIO KPUCTAJUIOB IOBAPEHHOM COJIM WJIM caxapa.
OneIThl MO0 HAOIIOJEHUIO TEIUIOBOIO PACIIMPEHUSI Ta30B, KUJIKOCTEH U
TBEPABIX TEIL.

Omnpenenenue AaBiIeHUs BO3AyXa B OaIOHE IINPULA.

OnbIThl, AEMOHCTPUPYIOIIME 3aBUCUMOCTH JIaBJICHHUS BO3JyXa OT €ro
00BEMa U HATPEBAHUS WIIH OXJIAXKICHHUSI.

[IpoBepka runoTe3bl JUHEUHOM 3aBUCUMOCTH JJIMHBI CTOJIOUKA KUJIKOCTH
B TEPMOMETPUUECKOUN TPyOKE OT TeMIEPaTyphl.

HaOnronenne wW3MEHEHMs] BHYTPEHHEH OSHEpPruud Tejla B Ppe3ysibTaTe
TEeIJIoNnepeay U padOThl BHEITHUX CUJI.

HccnenoBanue sBJICHHS TEIUIOOOMEHAa MPH CMEIIUBAHUHM XOJIOJHOW U
ropsiuer BOJIBL.

OnpeneneHue  KOJMWYECTBA  TEIUIOTHI, TMOJYYEHHOTO  BOJOW  MpH
TEMJI000MEHE C HATPEThIM METALTUICCKUM ITUITUHAPOM.

OmnpeneneHue yaelnbHON TEIIOEMKOCTH BEIIECTBRA.

HccnenoBanne mponecca UCIapeHusl.

Ornpenenenne OTHOCUTENBHOMN BIAXKHOCTH BO3/1yXa.

Onpenenenue yaenbHOM TETUIOTHI TJIaBJIEHUS JIb/IA.

Pazgen 7. JiekTpudeckue ¥ MAarHUTHbIE SIBJICHUS.

OnekTtpuzanus Tel. J[Ba poaa 3ieKTpuyecKux 3apsiioB. BzaumoneiicTBue
3apsbKeHHBIX  Ten.  3akoH Kymona (3aBUCMMOCTh  CHJIBI  B3aMMOJICHCTBUS
3apsKEHHBIX T€J OT BETMYMHBI 3aps/I0B U PACCTOSHUS MEXKY T€JIaMu).

Onekrpudeckoe nojie. Hanpsok€HHOCTH anekTpudeckoro mnosst. IlpuHomn
CYIEPIIO3ULIUN 3IEKTPUUECKUX MOJIEH (Ha KAUECTBEHHOM YPOBHE).



Hocutenu sneKTpuyecKux 3apsiioB. DJIEMEHTAPHBIA JJICKTPUUECKUM 3apsijl.
Ctpoenne aroma. IIpOBONHMKM W  JMDJICKTPUKUA. 3aKOH  COXPaHCHUS
AIEKTPUYECKOTO 3apsa.

DNEKTPUYECKU TOK. YCIOBUSI CYIIECTBOBAHUSI DJIEKTPUYECKOIO TOKA.
N cTOYHUKM TOCTOSIHHOTO TOKa. JIeMCTBUSA JJIEKTPUYECKOrO0 TOKa (TEMIOBOE,
XUMHUYECKOE, MAarHUTHOE). DJIIEKTPUUECKHUI TOK B KUJKOCTIX U razax.

Onektpuueckas  menb. Cuna  ToKa.  DJIEKTPUUECKOE  HAMNpsKEHHUE.
CormnpoTuBiieHHE MPOBOJIHUKA. YJEIbHOE COMPOTUBIEHUE BellecTBa. 3akoH Oma
nns yyactka nend. [locnemoBarenbHoe W mapajlieibHOE — COCIMHEHUE
MIPOBOJIHUKOB.

Pabora u MOIIHOCTH dJIEKTpUYECKOro Toka. 3akoH Jlkoyms—JIeHna.
DIeKTpUYECKUE 1IeTIH U TTOTPEOUTENIH IJISKTPpUUECKOM sHeprun B ObITy. KopoTkoe
3aMBbIKAHUE.

[TocTossHHBIE ~ MarHuThl.  B3auMoaelHcTBHE  IOCTOSSHHBIX ~ MarHUTOB.
MaruauTtHoe nosje. MarHuTHoe mnoJjie 3eMJIM U €ro 3Ha4€HUE ISl )KU3HU Ha 3eMlie.
OnbiT  Opcrena. MarHuTHoe TIOJ€  JJIEKTPUYECKOro Toka. IIpuMeHeHue
3JIEKTPOMArHMTOB B TEXHUKE. J[efiCTBME MAarHUTHOIO MOJISI HA MPOBOJIHUK C TOKOM.
DIIEKTPOJABUTATENL TMOCTOSTHHOTO TOKa. VCMoNb30BaHUE 3JEKTPOJABUTATENECH B
TEXHUYECKUX YCTPOMCTBAX U HA TPAHCIIOPTE.

Omneitel @apaned. SABnenue snekrpoMarHuTHOM uHAYKUuK. [IpaBuno Jlenua.
DNeKTporeHepaTop. Crioco6bl MOJTYYEHUS ANEKTPUUYECKOU SHEPTHH.
DJIEKTPOCTAHIIMY HAa BO30OHOBIISIEMBIX UCTOUHUKAX YHEPTUH.

Hemoncmpauuu.

DJeKTpU3anus Tell.
JIBa po/ia 3JIEKTPUUECKUX 3apsiJI0B U B3aUMOJICHCTBUE 3aPSXKEHHBIX TEJ.
YCTpOUCTBO U IEUCTBUE IEKTPOCKOTA.
DJEKTPOCTATUYECKAS UHAYKIIHSL.
3aKOH COXPAHEHUSI JICKTPUUECKHUX 3aPsJIOB.
[IpOBOJHUKH U JTUDJICKTPUKH.
MoaenupoBaHue CUIOBBIX JIMHUM 3JIEKTPUYECKOTO TOJIA.
HcTouyHMKH TOCTOSIHHOTO TOKA.
JleicTBHS DIEKTPUYECKOTO TOKA.
. DNEKTPUYECKUIN TOK B KUJKOCTH.
. I'a30BbIM pasps.
. I3mepenune cuibl Toka aMIIepMETPOM.
. I3MepeHnune 3J1eKTpUYeCcKOro HapsKEHUS BOJIBTMETPOM.
. Peocrar 1 MmarasuH COnpOTHUBIICHUM.
. BzauMoieiicTBrE€ TOCTOSIHHBIX MAarHUTOB.
. MozennpoBaHre HEBO3MOXXHOCTH PA3ACICHUS MTOJOCOB MATHUTA.
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17.
18.
19.
20.
21.
22.
23.
24.

25.

MoaenupoBaHrue MarHUTHBIX MOJIEN MOCTOSIHHBIX MarHUTOB.

OnbIT Ipcrena.

MarauTHoe 1oJjie Toka. DJIeKTPOMArHuT.

JlelicTBHE MarHUTHOTO TOJI HA TPOBOJHUK C TOKOM.

DNEKTPOJIBUTATEIb MOCTOSHHOTO TOKA.

HccnenoBanue sBJICHUA 3JICKTPOMArHUTHON MHIYKIIHH.

OnbiTel Dapajes.

3aBUCUMOCTh HAMNpaBJICHUS HWHAYKIUMOHHOIO TOKa OT YCIOBHM €ro
BO3HHKHOBEHHS.

DJIEKTPOrE€HEPATOP MOCTOSTHHOTO TOKA.

Jlabopamopuvie pabomul u onvimaol.

1.
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10.
11.

12.

13.

14.

15.

16.

OnpITel MO HAOIMIOACHUIO DJJICKTPU3AIMHU TN HHIAYKIUEH U TpH
COMPUKOCHOBEHUH.

HUccnenoBanne NOEUCTBUS JJEKTPUYECKOTO TMOJISI HA TPOBOJHUKH H
JTIADJICKTPUKH.

CoOopka u mpoBepka pabOThI JIEKTPUICCKON LT MOCTOSHHOTO TOKA.
N3MepeHue u peryaupoBaHue CUIIbl TOKA.

N3mepeHue u peryJiupoBaHue HAIPSKEHUS.

HccnenoBanre 3aBUCMMOCTH CHJIBI TOKa, WAYILETO 4Yepe3 pe3ucTop, OT
COIIPOTHUBIICHUS PE3UCTOPA U HANIPSKEHUS HA PE3UCTOPE.

OnbITHI, JEMOHCTPHUPYIOLINE 3aBHCHUMOCTbD AJIEKTPUYECKOTO
COMPOTUBJICHUS TPOBOJHUKA OT €ro JUIMHBI, IUIONIAAW TMOMEPEUHOro
CEUYEHHUS U MaTepuaa.

[IpoBepka mpaBwia CIOXKEHUS HANPSHKEHUM MpU MOCIEA0BATEILHOM
COEJIMHEHUH JIBYX PE3UCTOPOB.

IIpoBepka mpaBwia il CWIbl TOKA MNpU TapaJJICIbHOM COCIMHEHUU
PE3UCTOPOB.

OmnpeneneHue padboOTHI AIEKTPUUECKOTO TOKA, UAYIIIETO Yepe3 PE3UCTOP.
OnpeneneHue MOIIMHOCTH AJEKTPUYECKOTO TOKa, BBIJACIAEMON Ha
pe3ucTope.

HccnenoBanre 3aBUCMMOCTH CWJIBI TOKA, MAYIIETO Yepe3 JaMIIOUKy, OT
HaINpsHKEHUs Ha HEW.

Onpenenenue KIIJ[ narpeBares.

HccnenqoBanne MarHUTHOTO B3aUMOJCHCTBHS MIOCTOSTHHBIX MarHuTOB.
N3ydyeHne MarHUTHOTO TMOJS TOCTOSIHHBIX ~ MAarHUTOB IPU  HUX
00OBbEIMHEHUU U Pa3/ICJICHUH.

HccnenoBanue AeHCTBUS SJIEKTPUUECKOTO TOKA HA MATHUTHYIO CTPEJIKY.



17. OOBITBI, JIEMOHCTPUPYIOIIME 3aBUCUMOCTb CHJIbl  B3aWMOJECHCTBUS
KAaTyIIKM C TOKOM M MAarHUTa OT CHJIbl TOKAa W HaNpaBJEHUS TOKa B
KaTyIIKE.

18. M3yueHue nelCTBUSI MArHUTHOTO TOJI1 HA TPOBOJHUK C TOKOM.

19. KoHcTpynpoBanue u uzydeHue padoThl 31€KTPOABUTATEIIS.

20. smepenue KII/] anekTpoaBUraresibHOM yCTaHOBKH.

21. OnBITBI 1O HUCCIEOOBAHUIO SIBJICHUSA JIIEKTPOMArHUTHOM WHIYKIUU:
WCCIICIOBAHUE W3MEHEHWW 3HAYEHHS W HANPABICHHUS HWHAYKIHMOHHOTO
TOKA.

9 KNIACC

Pasznen 8. Mexanuyeckue siBJIeHUsI.

Mexannueckoe nBwxkeHHE. MarepruanbHas Touka. (Cucrema OTCYETA.
OTHOCUTENBHOCTh MEXaHMYECKOTO JABWKEHHs. PaBHOMepHOE NpsIMOIMHENHOE
nBrkeHue. HepaBHoMmepHoe npsiMonnHeNHOE ABMKeHUE. CpellHssl 1 MTHOBEHHAas
CKOpOCTb TeJla IIPU HEPABHOMEPHOM JIBUKECHUMU.

VYckopenue. PaBHOyckOpeHHOe NpsiMOJIMHEWHOEe JBHkeHHe. (CBoOoaHOE
nagenue. OnwiTel ['anues.

PaBHOMepHOE ABMXKEHUE 1O OKpYXKHOCTH. llepwon u yvacrota oOparieHus.
JInnerHasa u yriioBasi CKOpocTH. LIeHTpoCcTpeMHUTEIbHOE YCKOPEHHUE.

[IepBsiii 3ak0H Hptorona. Bropoii 3akoH Hetotona. Tpetnit 3akon HerotoHa.
[IpyHIMN CyNIepIIO3UIMHU CHJL.

Cuna ynpyroctu. 3akoH ['yka. Cuna TpeHHs: cuiia TPEHUS CKOJIbKEHHUS, CHJIa
TPEHUS MTOKOSI, APYTUE BUJIbI TPEHUSL.

Cuna TsXKECTH M 3aKOH BCEMHUPHOTO TATOTEHHUA. YCKOpEHHE CBOOOIHOTO
nanenus. JBwxkenue miaHeT Bokpyr Comuna. IlepBasg kocmuyeckas CKOpPOCTb.
HeBecoMocCTh 1 neperpysKu.

PaBHOBecue matepuanbHO TOYkU. AOGCOMOTHO TBEpAOE Teno. PaBHOBecue
TBEPJIOTO TeJIa C 3aKPETIIIEHHON OChIO BpalieHusi. MoMeHT cuiibl. LIeHTp TsxecTH.

Nmmynbe tena. M3mMeHeHne ummyiibea. MIynbe cuiibl. 3aKOH COXPAaHEHHMSI
MMIYyJibCa. P€akTUBHOE NBUKEHUE.

Mexannueckass paboTra ¥ MOIIHOCTb. PaboTa cumil TSKECTU, YNPYTrOCTH,
TpeHusi. CBs3b dHEpruM 1 paboThl. [loTeHInanpHas YHEPrus Tena, MOIHATOTO HaJl
IMOBEPXHOCTHIO 3eMIH. [IoTeHIIManbpHas sHeprust cxaTtou npyxuHbl. Kunetnueckas
sHeprus. TeopemMa 0 KMHETHYECKOW DHEPTMHU. 3aKOH COXPAHEHUS] MEXAHUYECKOU
SHEPTHUH.

Jlemoncmpayuu.

1. HaOnrogeHue MeXaHUYECKOTO JABMKEHHUS TeJla OTHOCUTEIBHO PAa3HbIX TEll

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

CpaBHeHuE TyTEd W TPACKTOPUW ABUKEHHS OJHOTO M TOrO XK€ Tena
OTHOCHUTEJIBHO Pa3HbIX TEJI OTCYETA.

N3mepeHne CKOpOCTH U YCKOPEHHUS IPSIMOJIMHENHOTO JBUKECHHUS.
HccenenoBanre Npu3HaKkOB PAaBHOYCKOPEHHOTO IBUKECHUS.

Habnronenue 1BM>KEHMS TeJla IO OKPY>KHOCTH.

Hab6mrogenne MexaHMuecKuX SIBJICHHUM, MPOUCXOASAIINX B CUCTEME OTCUETA
«Tenexka» mnpu €€ PaBHOMEPHOM M YCKOPEHHOM JBHWKCHHHU
OTHOCHUTENFHO KaOWHEeTa (PU3UKH.

3aBUCUMOCTh YCKOPEHUSI T€ja OT MAacChl Teja W JIEUCTBYIOIIEH HAa HETO
CHJIBL.

Habmroienue paBeHcTBa CHII ITPU B3aUMOJICHCTBUU TEII.

M3meHeHnue Beca Tesa Ipu yCKOPEHHOM JBHKECHUHU.

[lepenaya uMIrybca py B3aMMOJEHCTBUU TE.

[IpeoOpa3zoBaHus SHEPTUH NPU B3aUMOJICUCTBUU TEJL.

CoxpaHeHHe UMITyJIbCa IIPU HEYIIPYTOM B3aUMOJEHCTBUN.

CoxpaHeHue UMITyJIbCa IPU a0COIIOTHO YIPYTroM B3aUMOJIEHCTBUU.
HabmroieHue peakTUBHOTO ABMXKEHUS.

CoxpaHeHHe MEXaHUYECKON SHEPTrUU PH CBOOOTHOM MaJICHUU.
CoxpaHeHrne MEXaHUYECKOM SHEPTUU IIPU JBUKEHHUH Teja NOJ IEVCTBUEM
IPYKUHBI.

Jlabopamopuvie pabomul u onvimol.

1.

KoHcTpyupoBanue TpakTa JJisi pa3roHa U JajbHEUIIEro paBHOMEPHOTO
JBYDKCHUS IIApUKA WA TEJICKKH.

OrnpeneneHue CpeaHEel CKOPOCTH CKOJIBKEHHS Opycka WM JBUKECHUS
[IapyKa MO HaKJIOHHOW ITOCKOCTH.

OnpeneneHue yCKOpEHHsI Teja IMPU PABHOYCKOPEHHOM JIBUKEHUH IO
HAKJIOHHOM TJTIOCKOCTH.

HccnenoBanre 3aBUCUMOCTH IyTH OT BPEMEHU IPU PABHOYCKOPEHHOM
JIBMOKCHUHU 03 HavallbHOW CKOPOCTH.

[IpoBepka THUIOTE3bI: €CIW TpPU PABHOYCKOPEHHOM JIBIDKCHHH 0O€3
HayaJbHOM CKOPOCTU IYTHU OTHOCATCS KakK PsJ HEYETHBIX YHUCEN, TO
COOTBETCTBYIOIIME MPOMEXKYTKH BPEMEHH OJIUHAKOBBI.

HccnenoBanre 3aBUCUMOCTH CHJIBI TPEHUSI CKOJIBKEHHS OT  CHJIBI
HOPMAaJIbHOTO JIABJICHHUSI.

Omnpenencaue kKodphuIMeHTa TPEHUS CKOJIBKCHHUS.

Onpenenenue KECTKOCTH NPYKUHBI.

OmnpeneneHue pabOThl CUJIbI TPEHHUS NMPU PABHOMEPHOM JBIKCHHUHU Teja
110 TOPU3OHTAIBHON IMOBEPXHOCTH.



10. Onpenenenre pabOThl CWJIBI  YIPYrOCTH TIpU  MOABEME Tpy3a C
HCIIOJIb30BAaHUEM HEMOABHIKHOI'O Y MOABHKHOI'O OJIOKOB.

11. I3yueHue 3aKOHa COXPAHEHUS IHEPTUU.

Pa3znen 9. Mexanndeckue KoJie0aHUsI 1 BOJIHBI.

KonebarensHoe nBmxenne. OCHOBHBIE XapaKTEPUCTUKU KOJICOAHMI: TIEPHOT,
4acToTa, aMIUIMTy1a. MateMaTu4ecKuil U NPy KUHHBIN MasTHUKU. [IpeBparnieHue
SHEPIUH IPH KOJIeOATEIHLHOM JIBUKEHUH.

3aryxatomue — koneOanus.  BwiHykaennele — konebanms.  Pe3onanc.
Mexannueckue BoaHbl. (CBOWCTBA MeEXaHWYECKMX BOJIH. [IpoposibHble U
MONEpEYHbIE BOJHBI. J[MMHA BOJMHBI W CKOPOCTH €€ pacnpOCTPAHEHUS.
MexaHuyeckue BOJIHBI B TBEPJIOM TEJ€, CEHCMUYECKUE BOJIHBI.

3Byk. ['pomkocTh 3Byka M BbicOoTa ToHa. OTpakeHue 3Byka. MHbpa3Byk u
YIBTPa3BYK.

Hemoncmpauuu.

1. HaOmronenmne koieOaHUM TeN II0J ACHCTBUEM CHIIBI TSIKECTH U CHIIBI
YIPYTOCTH.

HabGmronenne konebanuii rpy3a Ha HUTH U Ha MPY>KUHE.
HabGnronenue BoIHYXAEHHBIX KOJI€OaHU U PE30HAHCA.
Pacnpoctpanenue npo10JibHBIX U MOMEPEYHBIX BOJIH (Ha MOJIEIH).
Hao0mro1enre 3aBUCUMOCTH BBICOTHI 3BYKa OT YaCTOTHI.
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. AKyCTHYECKHUI pe30HaHC.
JIaﬁopamopubze pabomul u onvimel.
1. OmpenenieHHe YacTOThl W Tlepuoaa KoyieOaHMM MaTeMaTH4eCKOIo
MasiTHUKA.
2. Ompenenenrie 4acTOThl U IEpHOJia KoeOaHui MPY>KUHHOTO MAasSTHHUKA.
3. HccnenoBanue 3aBUCUMOCTH TIepHOJia KOJIEOAHHM MOABEIICHHOTO K HUTH
rpy3a OT IJIMHBI HUTH.
4. HccnenoBaHue 3aBUCMMOCTHU TIEPHOJIa KOJIeOaHUN MPYyKUHHOTO MasSTHUKA
OT MAacchl rpy3a.
5. IIpoBepka He3aBHUCHUMOCTH TIepHoJia KojeOaHUil Tpy3a, MOJBEIICHHOTO K
HUTHU, OT MACCHI Ipy3a.
6. ONBITBI, JACMOHCTPUPYIOIIME 3aBUCUMOCTh  MEpHoJia  KojeOaHui
MPY>KMHHOTO MasiTHUKA OT MacChl Ipy3a U KECTKOCTU MPYKUHBI.
7. W3mepenue yckopeHus cBOOOHOTO MaeHUS.
Pazgea 10. D1eKTpOMArHUTHOE MOJI€ M 3JIEKTPOMATHUTHBIE BOJIHBI.
ODJIEKTPOMarHUTHOE  TOJIE.  OJJEKTPOMAarHuTHele  BOJIHBL.  (CBoOMCTBa
ANEKTPOMAarHuTHoIX BOdH. lllkana snexkTpoMarHuTHBIX BOJH. Mcnmonb3oBaHue
AIEKTPOMArHUTHBIX BOJIH JIJI1 COTOBOM CBSI3U.



DJieKTpoMarauTHas npupoga csera. CkopocTh cBeTa. BoJIHOBBIE CBOMCTBa
CBETA.

Jemoncmpayuu.

1. CBoiiCTBa 3JIEKTPOMArHUTHBIX BOJIH.

2. BonHOBBIE CBONMCTBA CBETA.

Jlabopamopuvie pabomul u onvimaul.

1. W3yueHue CBOWMCTB 3JEKTPOMArHUTHBIX BOJH C MOMOIIBIO MOOHIBHOIO

TenedoHa.

Pa3znen 11. CBeToBbIe SIBJICHHS.

JlyueBass  mogmenr  cBera.  HMcrounumkm — cBera.  [IpsamosmmHenHoOe
pacnpoctpanenue cseta. 3atmenus Connua u JIynel. Otpaxenue cera. [1nockoe
3epKaJIo. 3aKOH OTPAKEHHUS CBETA.

[Ipenomnenue cBera. 3akOoH IpernomieHuss cBera. llomHoe BHyTpeHHee
OTpakeHue cBeTa. lCronb30BaHWE TMOJHOTO BHYTPEHHEIO OTpPaKEHUS B
ONITHUYECKUX CBETOBOJAX.

Jlunza. Xom myweit B JnmH3e. Onruueckas cucrema (oroanmapara,
MHUKpOCKONIa M Tejeckona. ['ma3 kak omnrThuyeckas cuctema. bin3opykocTs u
JATbHO30PKOCTb.

Paznoxxenne Oenoro cBera B crekTp. Omnbitel HbtoToHa. CroxkeHue
CIEKTPAJIbHBIX LBETOB. J(Hciepcus cBeTa.

Jemoncmpayuu.

[IpssMONMHEHOE pacpOCTPaHEHHE CBETA.

OTtpaxeHune cBeTa.

[Tonyyenune n300paxeHuil B MIOCKOM, BOTHYTOM U BBIITYKJIOM 3€pKajax.

[IpenomiieHue cBera.

OnTuyecKuil CBETOBO/I.

Xop ntydeil B coOuparonieit JIMH3e.

XoJ Iyder B paCCEUBAIOIEH JIMH3E.

[Toryuenue n300pakeHuii ¢ TOMOIIBIO JIUH3.

[Tpuntun gevictBus hoToanmapara, MUKPOCKOIIA U TEJIECKOIIA.

10. Moaens rnasa.

11. Pa3noxenue 6e5oro cBera B CIEKTP.

12. [lony4yenue 6e0ro cBeTa MpH CI0KEHUH CBETa Pa3HbIX I[BETOB.

Jlabopamopuwie pabomul u onvimaol.

1. HccnenoBaHue 3aBUCMMOCTH YIJla OTPaXEHUsI CBETOBOrO Jy4ya OT yria
najieHusl.
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2. M3yueHue xapakTEepUCTHK U300paKEHUS MPEAMETA B TIIOCKOM 3€pKajle.
3. HccnenoBanue 3aBUCUMOCTH yria MPEIOMIIEHUS CBETOBOTO Jiydya OT yrIJia
MaJIeHUs Ha TPAHUIIE «BO3yX—CTEKIION.



4. TlomyyeHue n300pa’keHUI C TOMOIIBIO COOMPAIOIIEH JTUH3BI.
Omnpenenenue (HOKYCHOTO pACCTOSHUS U ONTHYECKON CHIIBI COOMparoIie
JIVH3BI.

6. OIBITHI 110 PA3JI0KEHUIO OEJIOr0 CBETAa B CHEKTP.

7. OmBITBI MO BOCTPHUSTHIO LIBETA MPEAMETOB IMPH UX HAOIIOACHUM uepe3
[[BETOBbIE (DUIIBTPHI.

Pa3nen 12. KBanroBble ABJI€HHUS.

OmnbiTel Pezepdopaa u minanerapHas mozenb aroma. Mogenb aroma bopa.
HcnyckaHue u MoriomeHne cBera aroMoM. KBaHThI. JIMHENYaThle CIEKTPHI.

PanuoaktuBHOCTh. Anb(a, OeTta- U ramma-usinydeHus. CTpoeHHE aTOMHOIO
anpa. HykionHas wmopens atomHoro snapa. HW3ortonsl. PaanoakTuBHBIE
npeBpaieHus. [lepron nonypacmnana aTOMHBIX SIEP.

SnepHple peakuuu. 3aKOHBI COXPaHEHUs 3apsiiOBOIO M MAacCOBOIO YHCEIL.
OHeprusi CBsI3M aTOMHBIX saep. CBs3b Maccel M dHepruu. Peakuum cuHTe3a U
nenenus saep. crounnku s3ueprun CosHIa U 3BE3 .

SAnepnas sHepretka. JleWcTBUS paguOAKTUBHBIX HW3JIYYEHUH HA >KUBBIE
OpTaHU3MBI.

Hemoncmpauuu.

1. CHexTpsbl U3JIy4eHUS U MOTJIOUIECHUS.

2. CHexTpsl pa3IMYHbIX Ta30B.

3. ChekTp BoAOpoaa.

4. HaOmronenue TpekoB B kamepe BuibcoHa.

5. Pabota cuéTunka HOHU3UPYIOLIUX U3TYyYEHUN.

6. Perucrpanus uznydeHus NpUpOIHBIX MUHEPAJIOB U MPOAYKTOB.

Jlabopamopuwvie pabomul u onvimaol.

1. HaGnroneHue CIUTONIHBIX U JIMHEWYATHIX CIIEKTPOB U3JIYYCHHUS.

2. HMccnenoBaHue TpPEKOB: M3MEPEHUE DHEPIMM YaCTULBI 110 TOPMO3HOMY

nytH (1o ¢potorpadusim).

3. M3mepenue pagnoakTuBHOTO (POHA.

IHoBTOPUTEIBLHO-0000 1A NI MOAYJIb.

[ToBTOpUTENHEHO-0000MIAIOMINN MOYJTh TIPEAHA3HAYCH JIJII CHUCTEMAaTHU3aIuu
U 0000meHUsT MPEeIMETHOTO  COACPKAHUS M OMNbITa  JACATEIbHOCTH,
NPUOOPETEHHOTO MPU U3YUYEHUH BCETO Kypca (PU3MKH, a TAKXKe JJI1 MOJATOTOBKHU K
OCHOBHOMY TOCYIapCTBEHHOMY »5K3aMeHy MO (usuke g oO0ydarommxcs,
BBIOpABIIMX ATOT Y4EOHBII peaAMET.

[Ipy M3y4eHUH AAHHOTO MOJIYJIA PEATU3YIOTCA U CUCTEMATU3UPYIOTCS BUIBI
NeSATEeIbHOCTH, HA OCHOBE KOTOPBIX 00€CreurnBaeTCsl JOCTUKEHUE MPEAMETHBIX U
METaNpEeAMETHBIX  IUIAHUPYEMBIX  pe3yjbTaToB  00yueHus, GopMHUpyeTcs
€CTECTBEHHOHAY4YHAasi TPAMOTHOCTb: OCBOCHHE HAy4YHBIX METOAOB HCCIIEIOBAHUSA



SBJICHUM TPUPOABI M TEXHUKH, OBJAJECHUE YMEHUSMH OOBACHATH (pusmyeckue
ABJICHUSI, NPUMEHSS T[OJy4YEHHBbIE 3HAHHWs, pelmaTrh 3aJadyd, B TOM YHCIE
Ka4E€CTBEHHBIE U SKCIIEPUMEHTAJIbHBIC.
[IpuHIMNIHATBEHO AESATEIBHOCTHBIM XapaKTep JAHHOTO pasjesia peain3yeTcs
32 Ccu€T TOro, 4YTo OOydYarouIMecs BBIMOJHAIOT 3aJaHus, B KOTOPBIX UM
npearaeTcs:
HAa OCHOBE TIOJIYYCHHBIX 3HAHWI pacrno3HaBaTh M HAYYHO OOBSICHATH
bu3ndecKue SBICHUS B OKPYKAIOIIECH MPUPO/IC U TTOBCETHEBHOM JKU3HMU;
WCITOJI30BaTh HAYYHBIC METOJBI UCCICAOBAaHUS (DU3HUCCKUX SBICHUN, B TOM
YHUCIIE I MPOBEPKHU THIIOTE3 U MOJIYUYECHUSI TEOPETHUECKUX BBIBOJIOB;
OOBSCHATh HAy4YHbIE OCHOBBI HaWOOJIEE BAXHBIX JOCTHXKCHHM COBPEMEHHBIX
TEXHOJIOTUH, HAIIPUMEDP, IPAKTUYECKOTO UCITOJIb30BaHUS PA3JIUYHBIX NCTOUHUKOB
SHEPIrUH HAa OCHOBE 3aKOHA MPEBPAILCHUS U COXPAHEHUS BCEX M3BECTHBIX BHUJIOB
SHEPIHUH.



IINTAHUPYEMBIE PE3YJIBTATBI OCBOEHHUA ITPOI'PAMMBI 110
PU3UKE HA YPOBHE OCHOBHOI'O OBIIEI'O OBPA30BAHUA

N3ydenue (Hu3MKu Ha ypOBHE OCHOBHOTO 00IIero oOpa3oBaHUs HAMpaBICHO

Ha JOCTM>KEHHE JIMYHOCTHBIX, METAIIPEAMETHBIX U MPEIMETHBIX 00pa30BaTEIbHBIX
pe3ynbTaToB.

B pesynbrare nzydenus Gpu3MKM Ha YPOBHE OCHOBHOTO OOIIIET0 00pa3oBaHus

y oOyuaroierocsi 0yayT copMupoBaHbI CIEAYIOUINE JIUYHOCTHBIE PE3yibTaThl B
YaCTHU:

1) naTpuOTHYECKOT0 BOCIIMTAHMS:

- MPOSIBJICHUE MHTEpPECAa K UCTOPHUU U COBPEMEHHOMY COCTOSIHHIO POCCHUHCKOM
(u3nuecKoi HayKH;

- IICHHOCTHOE OTHOIIEHUE K JOCTHXKCHUSIM POCCUNCKUX YUEHBIX-(DU3UKOB;

2) rpamJIaHCKOr0 ¥ TyXOBHO-HPABCTBEHHOT0 BOCIIUTAHMS:

- TOTOBHOCTb K AaKTUBHOMY YYacCTHIO B OOCYK/IEHUU OOIIECTBEHHO 3HAYMMBIX U
ATUYECKUX MPOOJIEM, CBA3AHHBIX C MPAKTUYECKUM MPUMEHEHUEM JTOCTUKEHUN
busuKu;

- OCO3HaHUE BAXHOCTH MOPAIBHO-3THUUYECKUX MPUHILUIOB B JEATCIBHOCTH
YYEHOTI0;

3) 3cTeTH4eCKOro BOCIIUTAHMS

- BOCIIPUATHE ACTETUYECKUX KaueCTB (DU3NUECKON Hayku: €€ rapMOHUYHOIO
MMOCTPOCHUSI, CTPOTOCTH, TOUHOCTH, JAKOHUYHOCTH;

4) HEHHOCTH HAYYHOI'0 NO3HAHUS:

- OCO3HAaHHME IIEHHOCTH (U3MUYECKOM HAyKM KaK MOIIHOTO HWHCTPYMEHTA
IIO3HAHUSI MUPA, OCHOBBI PA3BUTHSI TEXHOJIOTHUM, BaXXHEMIIEH COCTABIIAIOLIEH
KYJBTYPBI;

- pa3BUTHE Hay4YHOU JIIOOO3HATENLHOCTH, MHTEpEca K HCCIEA0BATEIbCKOM
NEATEIIbHOCTH;

5) ¢opmupoBaHus  KyJAbTYpPbl 3A0POBbS MU  IMOLUMOHAJIBHOIO
Os1aromoJry4ust:

- OCO3HAHWE IIEHHOCTH O€30MmacHoro oOpa3a KU3HU B COBPEMEHHOM
TEXHOJIOTUYECKOM MHpPE, BaXXHOCTH TMpaBui O€30MacHOrO TOBEICHUS Ha
TpPaHCTIOPTE, HA JIOpOrax, C JICKTPUUECKHM U TEIUIOBBIM 000pYyIOBaHUEM B
JIOMAITHUX YCIIOBHSIX;

- c(hOpMUPOBAHHOCTh HaBbIKa peduieKcMH, NpPU3HAHME CBOETO IpaBa Ha
OIIMOKY M TAaKOI'o e Mpasa y APYyroro 4eaoBeKa;

6) TPy10BOI0 BOCIIMTAHMS:

- aKTUBHOE Yy4YacTHE B pPELICHUM MPAKTUYECKUX 3a1ad (B paMKax CEMbH,
0o0pa3oBaTENbHOM  OpraHu3alii, TroOpojia, Kpass) TEXHOJOTHYECKON U



COIIMAJIbHOM HAINpPaBJICHHOCTH, TPEOYIOMMX B TOM 4YHCIE U (DU3NUYECKHUX
3HaHUM;

e - UHTEPEC K MPAKTHUYECKOMY M3YUEHUIO TPOQeCcCrid, CBA3aHHBIX C (PU3UKOIA;

e 7)3K0JIOrHYECKOr0 BOCIIMTAHUSA:

e - OpHUCHTANUS HA TPUMEHEHHWE (DU3MYCCKUX 3HAHWUU JUIsl PEIIeHUs 3a7ad B
o0JlacTH OKpy’Karolllel cpeapl, IUIAaHUPOBAHUSA IIOCTYNIKOB M OLIGHKH HX
BO3MOXKHBIX TTOCIICJICTBUI JIJI1 OKPY’KAIOIIEH CPEIbI;

e - OCO3HaHME TrJI00ATLHOTO XapaKTepa SKOJOTMYECKUX NpoOJeM U MyTeu ux

pelieHus;

e 8) amanTanuM K HU3MEHSIOUIMMCS YCJOBHUSIM COLMAJIBLHOM U NPHPOIHOM
cpeabl:

e - TIOTPEOHOCTH BO B3aWMOJICHCTBUU TPH BBINOJHEHUU HCCICIOBAaHUM U
MPOEKTOB (PU3WYECKOM HAMPABICHHOCTH, OTKPBITOCTh ONBITY W 3HAHUSIM
ApYTux,

e - TIOBBIIICHUE YPOBHSI CBOEH KOMIIETEHTHOCTH 4Y€pE3 MPAKTUUYECKYIO
JICSITEIBbHOCTD;

e - IOTPeOHOCTH B (POPMHPOBAHUHU HOBBIX 3HAHUM, B TOM YHCIIe (hOPMYJIUPOBATH
WJICU, TIOHSATHUSI, TUIIOTE3bI O PU3NUECKUX OOBEKTaX U SIBJICHUSAX;

e - OCO3HaHHE JIe(PUITUTOB COOCTBEHHBIX 3HAHUM U KOMIIETEHTHOCTEH B 00JacTH
busuKy;

e - IUIAHUPOBAHUE CBOETO PAa3BUTHSA B NPHUOOPETCHHH HOBBIX (HU3UICCKHUX
3HAHUI;

e - CTpEMJICHUE aHAJIM3UPOBATH U BBISABIIATH B3aUMOCBSI3U MPUPOJIbI, OOIIECTBA U
AKOHOMMKH, B TOM YHUCJIE C UCTIOIb30BaHUEM (DU3NUECKUX 3HAHUIA;

e - OIICHKAa CBOMX JICMCTBUN C Y4€TOM BIIMSHHUS Ha OKPYXKAIOIIYI0 Cpeiy,
BO3MOYKHBIX I'JTOOAIBHBIX ITOCIEACTBUH.

METAINIPEAMETHBIE PE3YJIBTATBI

B pesymbraTe OCBOEHHS TpoOTrpamMMbl MO (PHU3UKE HA YPOBHE OCHOBHOTO
oOwiero oopazoBanus y o0yyaromierocsi OyayT copMupoBaHbl MeTaNpeIMeTHbIe
pe3yJbTaThl, BKIIIOYAIOLIIE I03HAaBaTeIbHbIE YHUBEPCAIbHbBIC YUeOHbIE 1eHCTBUS,
KOMMYHHMKAaTHBHbIE  YHUBEpCaJbHbIE  y4yeOHble  JEWCTBUSA, PETYJIATUBHBIC
YHHUBEpCaJbHbIC yueOHbIE TCHCTBUS.

ITo3HaBaTe/IbHBbIC YHUBEPCAJIbHBIC YUeOHbIE 1eiiCTBUS

Bba3oBble JJornueckue a1eiicTBUA:
e BBIBISITH W XapPaKTEPU30BaTh CYIIECTBEHHBIC MPU3HAKU OOBEKTOB
(s1BNIEHU );



yCTaHABIIMBATh CYIICCTBCHHBIN MPU3HAK KIAaCCU(PUKAIIMN, OCHOBAHUS AJIS
0000IIIEHNS U CpaBHEHUS,;

BBISBJISITH 3aKOHOMEPHOCTH W TIPOTUBOPEUHS B PaCCMaTPUBACMBIX (aKTax,
JAHHBIX U HAOIIOICHUSIX, OTHOCSAIINXCS K (PU3HUECKUM SIBIICHUSIM;
BBISIBJISITH TTPUYMHHO-CJICICTBEHHBIE CBS3M NPHU H3YUYECHUU (PUIUIECKUX
SIBIICHUI ¥ MPOIIECCOB, JIEIaTh BBIBOJBI C UCIIOJIb30BAHUEM JICTYKTHUBHBIX
Y WHAYKTHBHBIX YMO3aKJIIOUEHWH, BBIIBUTATh THUIOTE3B O B3aMMOCBS3IX
(bU3UYECKUX BEIINYNH;

CaMOCTOSITENIFHO BBIOMpaTh CHoco0 pemieHus y4eOHOU (duznueckoi
3amau (CpaBHEHHE HECKOJIBKMX BapUaHTOB pEIICHUs, BbIOOp Hambosee
HOJIXOJSIIETO C YUETOM CAMOCTOSATEIBHO BbIIEJICHHBIX KPUTEPHUEB).

Ba3oBnle ucciienoBarejbcKue 1eMCTBUSA.

MCIIOJIB30BaTh BOMPOCHI KK MCCIIEN0BATEILCKUN HHCTPYMEHT TTO3HAHMS;
MPOBOAUTH MO CAMOCTOSITEIbHO COCTABIICHHOMY IUIaHY OMBIT, HECIOKHBIN
bu3MYecKuil IKCIIEPUMEHT, HEOOJBIIOE HCCIAeAOBaHUE (PU3UUECKOTO
SABJICHUS;

OLICHMBaTh HAa MPUMEHUMOCTh M  JOCTOBEPHOCTh HMH(POpPMAIIUIO,
MOJIYYEHHYIO B XOJI€ UCCIIEJOBAHUS WU SKCIIEPUMEHTA;

CaMOCTOSITENIbHO (hOPMYJIUPOBATH 00OOIIEHUS U BBIBOJABI MO pe3yJibTaTam
MPOBENEHHOTO HAOIIOJCHUS, OTIBITA, HCCIICIOBAHUS;

MPOTHO3UPOBATh  BO3MOXKHOE JIalIbHENIee pa3BUTHE  (UBHMUECKUX
MPOIIECCOB, a TAKXKE BBIJIBUTATh MPEANOI0KEHUS 00 UX Pa3BUTHU B HOBBIX
YCJIOBUSIX U KOHTEKCTaX.

Pabora ¢ undpopmaunmeii:

MPUMEHSTh Pa3UYHbIC METObl, THCTPYMEHTHI U 3aMpOCHI MPU MOUCKE U
orOope WHGPOPMAIMKM WIA JIaHHBIX C y4ETOM TMPENIOKEHHOW Yy4eOHOU
dbuznyeckoit 3a1a4u;

aHAM3UPOBaTh, CHCTEMATH3UPOBATh U MHTEPIPETHPOBATH WH(OOPMAITUIO
pPa3TUYHBIX BUOB B (POPM MIPEICTABIICHNUS,

CaMOCTOATENILHO  BBIOMpATh ONTUMAIbHYIO (GOpPMY TIPEICTaBIICHUS
uHQOpMaIlUl W WUTIOCTPUPOBATH peIlacMble 3a7a4dl  HECIOKHBIMH
CXeMaMH, TharpaMmMmamMu, HTHOU rpauKoi 1 MX KOMOWHAIIMSIMHU.

KoMMyHUKaTHBHBIC YHMBEpPCAJIbHbIE Y4eOHbIEe 1eHCTBHS:

B XO7Ie OOCYXJEHUs Y4eOHOro Marepuaia, pe3yJbTaToB J1a0OpaTOPHBIX
paboT 1 MPOEKTOB 337]aBaTh BOMPOCHI IO CYIIECTBY 00CYKIAEMOM TEMBI U
BBICKA3bIBaTh HJCH, HAIICJICHHBIC Ha pEIICHUE 3aJayd W TOJJICpIKaHHC
0J1aroxenaTeIbHOCTH OOIIECHHUS;

COIMOCTABJIATh CBOM CYXICHHS C CYXJCHUSAMH JPYTHMX YYaCTHUKOB
nuanora, OOHapyXKUBATh Pa3IMIUE M CXOACTBO IMO3HIIHI;



BBIPAKATh CBOXO TOYKY 3PEHUS B YCTHBIX U IIMCBMEHHBIX TEKCTaX;
nyOIMYHO NPEACTABIATh PE3yIbTAaThl BBINOIHEHHOTO (PU3NUYECKOIO OIBITA
(9KCTIEpUMEHTA, UCCIIEI0OBAHUS, IPOEKTA);

NOHMMATh W HWCHOJb30BaTh  MPEUMYIIECTBA  KOMAaHIHOM  H
WHIUBUIYAIbHOM palOThl MNpU PEIIEHUH KOHKPETHOW (PHU3UUECKOM
poOJIeMBI;

IIPUHUMATh LIEJIM COBMECTHOW AESATEIBHOCTH, OPTaHU30BBIBATh JCHCTBHUS
no €€ MOCTIKEHHUIO: paclpefensaTh pojiH, OOCYXIaTh MPOIECCH U
pe3yabTaThl COBMECTHOM pabOThI, 0000111aTh MHEHHS HECKOJIBKUX JIIOJICH;
BBINIOJIHATh CBOIO YacTh pabOThI, JOCTUTasi KAYECTBEHHOTO pe3yJbTaTa Mo
CBOEMY HAIIPABJICHUIO W KOOPAWHHUPYS CBOM JEWUCTBUS C JPYTUMHU
YJICHAMH KOMAaH/JIbl;

OLICHMBATh Ka4ye€CTBO CBOETO BKJIaJa B OOUIMI MPOIYKT MO KPUTEPHUSM,
CaMOCTOATENBHO CPOPMYITHMPOBAHHBIM YYACTHUKAMH B3aUMOJICHCTBHUS.

PeryasiTuBHbIC YHUBeEpCAJIbHbIC YUeOHbIE 1eiiCTBUS

Camoopranusamnus:

BBISIBIISATH TIPOOJIEMBI B JKU3HEHHBIX M YUYEOHBIX CUTYAIHSIX, TPEOYIOIINX
TUTSL petieHusT (GU3NISCKUX 3HAHUM;

OPUEHTHUPOBATLCS B  PA3JIMYHBIX  IMOAXOJAX TMPHUHATHA  PEIICHHMA
(MHIMBUAYATbHOE, TIPHHATHE PEIICHWS B TPYIIE, MPUHATHC pPEIICHUN
TpynIom);

CaMOCTOATEILHO COCTABJISITH AITOPUTM pellieHus GU3NUECKON 3aa4u WIn
IUTaHa HMCCIIEJOBAHUSA C YYETOM HMEIOIIUXCS PECYPCOB M COOCTBEHHBIX
BO3MOYKHOCTEH, apryMEHTHPOBATH MIPeaiaracMbie BAPUAHTHI PEIICHUH;
JienaTh BRIOOp U OpaTh OTBETCTBEHHOCTD 3a PEIlICHUE.

CﬂMOKOHTpOJIb, AMOIMOHAJIbHbINA HHTEJLJIEKT:

JaBaTh aJICKBaTHYIO OLIEHKY CUTyalluy U Npejiararh IjaH €€ U3MEHEHHUS,
OOBSACHATh NPUYMHBI  JOCTHXKEHUS  (HEIOCTHXKEHHs])) Pe3yJIbTaToOB
NEeSATEeIbHOCTH, 1aBaTh OIIEHKY IPHUOOPETEHHOMY OIIBITY;

BHOCUTH KOPPEKTHBBI B ACATEIBHOCTH (B TOM YHCIIE B XOJ BBIIIOJHEHHUS
(Gu3NYecKoro UCCIEJOBaHMS WJIM MPOEKTa) Ha OCHOBE HOBBIX
O00CTOSITENIBCTB, W3MEHUBIIMXCS CHUTYyallUid, YCTAHOBJIEHHBIX OIIMOOK,
BO3HUKIIUX TPYIAHOCTEN;

OLICHMBATh COOTBETCTBHE PE3yJIbTaTa IEJIU U YCIOBUSIM;

CTaBUTh €051 Ha MECTO JAPYroro 4ejioBeKa B XOJ€ CIOpa WM JUCKYCCUU
Ha HAy4YHYIO TEMY, IOHUMATh MOTUBbI, HAMEPEHHUS U JIOTHUKY JIPYroro;
IpU3HaBaTh CBOE MPABO Ha OIIMOKY MpHU PEIICHUH (PU3NUECKUX 3a/1ay WIN
B YTBEP)KJICHUAX HA HAYYHBIE TEMBI U TAKOE XK€ MPaBO JPYroro.



IMPEAMETHBIE PE3YJ/IBTATDBI

K xoHIy 00yueHus B 7 Kjacce rpeAMETHbIC pe3yIbTaThl HA 0a30BOM YPOBHE
JOJKHBI OTpaXkaTh CPOPMUPOBAHHOCTD Y OOYYAIOIINXCS YMEHUM:

UCIIOJIb30BaTh  MOHATHS:  (PU3NYECKHE W  XUMHYECKHE  SBIICHMS,
HAOI0/IEeHNE, AKCIIEPUMEHT, MOJENb, TUIOTE3a, CAUHHIIBI (PU3UIECKUX
BEJIMYMH, aTOM, MOJIEKYJIA, arperaTHbleé COCTOSIHUS BellecTBa (TBEPIOE,
KHUJIKOE, Tra3000pa3HOe), MEXAHWYECKOE JIBKEHUE (paBHOMEpHOE,
HEPaBHOMEPHOE, MPSAMOJIMHEHHOE), TPAEKTOpUs, pPABHOACHCTBYIOLIAS
cuna, aedopmanusa  (ynopyras, — IUIaCTHYECKas),  HEBECOMOCTb,
COOOIIAIOIINECS COCYABL;

paznuuath sABIeHUS (qudQy3us, TEIIOBOE ABMKEHHE YacTHIl BELIECTBA,
PAaBHOMEPHOE  JBWKEHUE, HEPAaBHOMEPHOE  JBWXKEHUE, HWHEpLu,
B3aUMOJICHCTBUE TEJ, PABHOBECHE TBEPIBIX TEJI C 3aKPEIIEHHOM OCBHIO
BpalleHus, IMepenaya JaBiCHUS TBEPABIMU TEJIaMH, >KUIKOCTSIMH U
razamM, arMoc()epHO€ JaBJICHHWE, IUIABaHUE TeJl, [PEBpAIICHUS
MEXaHUYECKOM SHEPIHUH) IO ONMCAHUIO UX XAPAKTEPHBIX CBOMCTB U Ha
OCHOBE OIIBITOB, IEMOHCTPUPYIOIIUX JJaHHOE (PU3HNUECKOE SBJICHHUE;
pacno3HaBaTh MPOSIBIEHUE HW3YYEHHBIX (U3UYECKUX SBJICHHA B
OKpYXalollleM MHpEe, B TOM uuciie (U3UYECKUE SIBICHUS B MPUPOJIE:
NpPUMEPBI JIBWKEHHUS C Pa3IUYHBIMH CKOPOCTSIMH B JKUBOW U HEXHBOU
IPUPOAE, AECUCTBUE CWIBI TPEHUS B NPUPOAE U TEXHUKE, BIIMSIHHE
aTMOoc(epHOro JaBJeHHs Ha JKUBOM OpraHM3M, IJIaBaHUE PbIO, phluar B
TeJe YelIO0BeKa, MPU 3TOM NEPEBOJUTH MPAKTUYECKYIO 3a]a4y B YUEOHYIO,
BBIJICIISITh CYIIECTBEHHBIE CBOMCTBA (MPU3HAKK) (PU3UUECKUX SIBICHHUI;
OIKCHIBaTh U3yYEHHbIE CBOICTBA TeN M (PU3NUYECKUE SIBICHUS, UCIIOJIB3YS
¢usznyeckue BeTMYUHBI (Macca, 00BEM, IUIOTHOCTh BEIIECTBA, BpPEM,
yTh, CKOPOCTb, CPEIHSSI CKOPOCTh, CUJIa YNPYTOCTH, CHJIA TSKECTH, BEC
Tena, CWia TpeHus, JAaBieHue (TBEPIOro Tena, >KUIKOCTH, Tra3a),
BBITAJIKMBAIONIAS] CHJIa, MEXaHWYecKas paboTa, MOUIHOCTb, IJIEYO CHJIBI,
MOMEHT CWJbl, KOA()(PUIMEHT TOJE3HOTO [EUCTBUS MEXaHU3MOB,
KUHETHYECKass M TOTEHIMaJIbHAs JHEPrus), MpH OMHMCAHUU TPABUIBHO
TPakToOBaTh  (PUBMYECKUM  CMBICH  HMCHOJIb3yeMbIX  BEIIMYUH, HUX
0003HAaYEHUsI W EIUHULIBI (PU3NYECKUX BEIUYHMH, HAXOJIUTh (OPMYJIbI,
CBS3BIBAIOLIUE JAHHYIO (PU3UYECKYIO BEIMYHMHY C JAPYTMMH BEIMUYMHAMM,
CTPOUTDH rPaUKH U3yUYEHHBIX 3aBUCUMOCTEN (PU3NUECKUX BEIUUNH;
XapaKTepU30BaTh CBOMCTBA TeN, (PU3NYECKUE SIBICHUS U MPOIECCHI,
UCIIOJIB3YS MIpaBUJIa CJIOKEHUs CUJl (BIOJb OJHOM IpsiMOii), 3akoH ['yka,
3akoH Ilackans, 3akoH Apxumena, IpaBuiIo paBHOBecusl pbryara (0Joka),



«30JI0TO€ TIPAaBWJIO» MEXAHUKH, 3aKOH COXPAHEHUA MEXAHUYECKOU
SHEPruM, NpPU HTOM JaBaTh CJIOBECHYIO (OPMYIUPOBKY 3aKOHA H
3allMChIBATh €70 MATEMAaTUYECKOE BBIPAKEHHUE;

OOBSCHATHh (PM3UYECKUE SBICHHS, TTPOIIECCHI U CBOMCTBA TEJ, B TOM YHCIIC
U B KOHTEKCTE CHUTyalluii NPaKTUKOOPUEHTHUPOBAHHOTO XapakTepa:
BBISIBIISAITh NIPUYUMHHO-CJICACTBEHHBIE CBSI3U, CTPOUTH OOBsICHEHHE U3 12
JIOTUYECKUX I1aroB ¢ Omopoil Ha 1-2 M3ydyeHHBIX CBOWCTBA (PU3MUYECKUX
SBJICHUH, (PU3NIECKUX 3aKOHA TN 3aKOHOMEPHOCTH;

pemarb pacu€THhle 3a7adyd B |—2 JEWCTBUS, HCHOJB3YySd 3aKOHBI U
dbopmyIibl, CBs3BIBAIOIINE (PU3MUECKHME BEJIWYMHBI: HAa OCHOBE aHallM3a
YCIJIOBUS 33/1a4d 3alUChIBATh KPATKOE YCIOBUE, MOJCTABIATh (PU3UIECKUE
BETUYUHBI B (DOPMYJIBI M TPOBOJIUTH PACUYEThl, HaXOJIUTh CIPABOYHBIC
JlaHHbIE, HEOOXOIUMBIC JJI PEILICHUS 3a/lay, OLCHUBATh PEaMCTUYHOCTD
MOJTY4YEHHOU (PU3UUECKOI BETUYUHBI;

pacro3HaBaTh NPOOJIEMBbI, KOTOPbIE MOKHO PEIIUTh TPH TOMOIIU
(bu3MYEeCKUX METOJIOB, B OITMCAHUH UCCIIEIOBAHUS BBIJICISATH IPOBEPIEMOE
npeanosjoxkenue  (TUMOTe3y),  pa3idyaTh W HHTEPIPETUPOBATH
MOJIYYECHHBIA pE3yJibTaT, HAXOAUTh OIIMUOKKM B XOJE OIbITa, JeTIaTh
BBIBO/IBI 110 €70 pe3yJibTaTaM;

MPOBOJUTH OMBITHI 1O HAOMIONEHUIO (PU3WYECKUX SBICHUN WA
buznUecKux CBOMCTB Tel: dbopmMynHpoBaTh IPOBEPSIEMBIE
MPENO0JIONKEHUSI, COOUPATh YCTAHOBKY U3 MPEJI0KEHHOTO 000py10BaHus,
3aMUCBHIBATh XOJ OMbITA U (POPMYITUPOBATH BHIBO/IBI;

BBITIOJIHATD MPSIMbIE U3MEPEHUsI PACCTOSHUSI, BPEMEHHU, MacChl Tela,
o0BéMa, CHUIBI M TEMIEpaTypbl C HCIOJb30BAHUEM aHAJIOTOBBIX U
U(POBBIX TMPUOOPOB, 3aAMUCHIBATH I[IOKAa3aHUS MPUOOPOB C Y4ETOM
3aJIaHHOM a0COJIOTHOM MOTPEIIHOCTH U3MEPEHUN;

MPOBOJAUTH UCCIICIOBAHUE 3aBUCUMOCTH OJHON (DU3NUYECKON BETMYMHBI OT
JIpPYyrol ¢ HCMOJb30BAHUEM NPSMBIX HU3MEPEHUH (3aBUCUMOCTU IyTH
PAaBHOMEpPHO JBWXKYIIETOCAd Teda OT BPEMEHHM JBUKCHHS TeJla, CHUJIbI
TPEHUS CKOJIBKEHHS OT Beca Teja, KadecTBa 00pabOTKH MOBEPXHOCTEH Tel
Y HE3aBUCUMOCTH CHUJIBI TPEHHUS OT TUIOMIAH CONMMPUKOCHOBEHUS TEJI, CUIIbI
YOPYTrOCTH OT YJJIMHEHUsI TPY>KUHBI, BBHITAJTKUBAIOIIEH CHJIBI OT 00BEMA
MOTPYKEHHON YaCTU TeJa U OT IUIOTHOCTU XKUJKOCTH, €€ HE3aBUCUMOCTHU
OT TJIOTHOCTH Te€Ja, OT TIIyOWHBI, HA KOTOPYIO MOTPYKEHO TEJ0, YCIOBUN
MJIaBaHUsl TeJl, YCJIOBUN PAaBHOBECHs pblyara u OJOKOB), y4acTBOBaTh B
IUIAHUPOBAHUM ~ YYEOHOTO UCCJENOBaHMS, COOUpaTh YCTAHOBKY H
BBINIOJIHATh M3MEPEHHUsI, CIeNysl NPeJIO)KEeHHOMY IIaHy, (PUKCUPOBATH
pEe3yNbTaThl TMOTYYEHHON 3aBUCUMOCTH (U3UYECKUX BEIUYMH B BHUJC



IPEJIOKEHHBIX TaONUILl U TpadUKOB, AENaTh BBIBOJBI 0 pe3ysbTaTaM
UCCIIEJOBaHMSI;

IPOBOJNTh KOCBEHHBbIE H3MEPEHMsS (PU3MUECKUX BEIUYUH (IUIOTHOCTH
BEIIECTBA JKUAKOCTH U TBEPAOTO Teja, CHUJIA TPEHHUS CKOJBKECHUS,
JaBJICHHE  BO3/AyXa, BBITAIKUBAIOUIas CWiIa, JCHCTByIOmas  Ha
HOTPYKEHHOE B KHUJIKOCTh Te€JO, KOI()(PUIMEHT MONe3HOro AeWCTBUSA
IOPOCTBIX MEXAHU3MOB), CIEAys NPEUIOKEHHOW HWHCTPYKUHU: MPU
BBITIOJTHEHUH HW3MEPEHUIl coOMpaTh 3KCIEPUMEHTAIBHYIO YCTAHOBKY U
BBIUUCIISATH 3HAUEHUE UCKOMOW BETTUYHHBI;

coOJII01aTh MpaBUjIa TEXHUKU 0€30MaCHOCTH MpH padoTe C J1abopaTOpHBIM
00opy10BaHUEM;

yKa3bIBaTh MPUHLUIBI JAEHCTBUS NMPUOOPOB M TEXHUYECKUX YCTPOWCTB:
BECHI, TEPMOMETpP, IMHAMOMETpP, COOOILAIOIIMECS COCYAbl, OapoMerp,
pBIYar, MOJBWKHBINA U HETOBMKHBIN OJIOK, HAKJIIOHHAS TTOCKOCTD;
XapaKTepU30BaTh MPUHIMIBI JEUCTBUS HM3YyYEHHBIX MPUOOPOB U
TEXHUYECKUX YCTPOWCTB C ONOPOM Ha HX OmNHUcaHusi (B TOM YHUCIE:
HNOJUIMIHUKY, YCTPOWCTBO BOJAOIPOBOJA, TUIPABIWYECKUN Ipecc,
MaHOMETp, BEICOTOMEp, OPIITHEBON HACOC, ApEOMETP), UCTIONB3YsI 3HAHUS
O CBOMCTBaxX (PU3MYECKHUX SABJICHUM MU HEOOXOAUMBbIE (PU3UUECKUE 3aAKOHBI
Y 3aKOHOMEPHOCTH;

OPUBOJUTH  MpUMEpbl  (HAXOAUTh  MHGOPMALMIO O  IpUMEpax)
MPAKTHYECKOTO HCIOJB30BaHUs (PU3UYECKHX 3HAHUW B TOBCEIHEBHOU
XKU3HU I obecriedeHus: 6€30MacHOCTU TP OOpalleHUH ¢ MPUOOpaMu U
TEXHUYECKUMHU yCTPOMCTBAMH, COXPAHEHHUS 3I0POBbS U COOIIOACHUSA
HOPM 3KOJIOTUYECKOTO TOBEJCHHSI B OKPY KaloLEeH Cpeie;

OCYILECTBISATh OTOOp HCTOYHUKOB HH(popmauuu B HHTepHere B
COOTBETCTBHUH C 33JaHHBIM TTOMCKOBBIM 3alPOCOM, HA OCHOBE UMEIOIINXCS
3HaHUW © TYyTEM CpPaBHEHUS pa3IUYHBIX HCTOYHUKOB BBIJCIATH
uHpOpMaIMIO, KOTOpas SBISETCS NPOTHUBOPEYUBONM WM MOXKET OBITH
HEJ0CTOBEPHOM;

UCIIOJIb30BaTh MPH BBIMOJHEHUH YYE€OHBIX 3aJlaHUil HAyYHO-TIOMYJISPHYIO
auTepatypy  (QU3MYECKOro  CcoAepKaHHs, CIPAaBOYHBIE MaTepHAIIbI,
pecypcsl cetu MHTEepHET, BiageTh NpuéMaMu KOHCTICKTUPOBAHUSI TEKCTa,
npeoOpa3zoBaHus UHPOPMAITUU U3 OAHON 3HAKOBOM CUCTEMBI B IPYTYIO;
CO3/1aBaTh COOCTBEHHBIE KPAaTKHE MHUCbMEHHBIE U YCTHBIE COOOIICHHS Ha
OCHOBE 2—3 UCTOYHHKOB WH(pOpMAIUU (HU3HUECKOTO CONEP)KaHUS, B TOM
yyciae MyOJuYHO JeNaTh KpaTKUe COOOUIEHHsI O pe3yibTaTax IPOEKTOB
WIM Y4eOHBIX MCCIEIOBAaHUM, HPU H3TOM TIPaMOTHO HCIOJIb30BAThH



U3YYEHHBIM TOHATUIHBIM anmapaT Kypca (U3UMKH, CONMPOBOXKIATH
BBICTYIUJICHUE MTPE3CHTAlIUCH;

IpU BBIMOJHEHUU YYEOHBIX MPOEKTOB MU HCCIEAOBAHUM pacrpeiesisTh
00s3aHHOCTH B TPyMIE B COOTBETCTBHUH C TIOCTABJICHHBIMHU 3aja4aMH,
CICAUTh 3a BBINOJHEHUEM IIJIlaHA JCUCTBUI, aJeKBaTHO OIICHUBATh
COOCTBEHHBIH  BKJIQJ] B  JEATEIbHOCTh  TPYIIIbI, BBICTPAUBATH
KOMMYHHUKATUBHOE B3aUMO/ICHCTBUE, YUUTHIBAsS MHEHUE OKPY>KAIOIIHUX.

K xonIy oOyuenus B 8 kjacce npeaMeTHbIC pe3ybTaThl HA 6a30BOM YPOBHE
JOJDKHBI OTPaXkaTh CPOPMUPOBAHHOCTH Y OOYHAFOIITNXCS YMEHUM:

WCIIOJIB30BaTh MOHSATHUS: Macca U pa3Mepbl MOJIEKYJ, TEIJIOBOE JBUKEHUE
aTOMOB U MOJIEKYJ, arPETAaTHBIE COCTOSIHUS BEIIECTBA, KPUCTAININYECKUE U
amop(HbBIe TeJa, HACHIIICHHBI M HEHACHIIICHHBIA TMap, BIAKHOCTH
BO3/yXa, TeMIepaTypa, BHYTPEHHSSI SHEPrusi, TEIUIOBOM JBUTATENb,
AJIEMEHTAPHBIN AIEKTPUUYECKUIN 3aps/l, HIEKTPUUECKOE IOJIEe, TPOBOIHUKU
U JUAJEKTPUKH, TOCTOSIHHBIN 3JIEKTPUYECKHUI TOK, MATHUTHOE TI0JIE;
pasznuyaTh SBJICHHUS (TEIJIOBOE pACIIMpPEHUE U CKaThe, Teruionepeaaya,
TEIUIOBOE PaBHOBECHE, CMAUMBAHHE, KANWJUISIPHBIC SIBJICHUS, UCIIAPEHHE,
KOHJICHCAIlUsl, IUIABJICHUE, KpHUCTauIM3auus (OTBEpIEBaHUE), KHUIICHUE,
Terionepeaaya (TeTIONPOBOHOCT, KOHBEKIHS, U3JIy4EHUE),
ANIEKTpU3alUs TEJ, B3aUMOJICUCTBUE 3apsAI0B, JACHCTBUS 3JIEKTPUUECKOTO
TOKa, KOPOTKOE 3aMblKaHHE, B3aUMOAECHCTBHE MAarHUTOB, JIEUCTBUE
MarHMTHOTO TOJIsi Ha MPOBOJHUK C TOKOM, AJIEKTPOMArHUTHAsI UHIYKITUS)
M0 OINHMCAHWI0 MX XapAaKTEPHBIX CBOMCTB W Ha OCHOBE OIBITOB,
JIEMOHCTPUPYIOLIUX AaHHOE (PU3UUYECKOE SIBJICHUE;

pacro3HaBaTh MPOSIBJICHUE HW3YYEHHBIX (U3UYECKUX  SBICHUU B
OKpYXalollleM MHpe, B TOM uuciie (U3UYECKUE SBIICHUS B MPUPOJIE:
MOBEPXHOCTHOE HATSDKEHUE M KaNWUISIPHbIC SBICHUS B TPUPOJE,
KpUCTAUIbI B mpupone, wuznydeHue ColiHIIAa, 3aMep3aHUe BOJIOEMOB,
MOpCKHue Opu3bl, 00pa3oBaHUE POCHI, TYMaHa, UHES, CHETa, DJICKTPUUECKHE
ABJICHUSI B aTMocdepe, dIEKTPUUYECTBO KUBBIX OPraHU3MOB, MarHUTHOE
nosie 3emiH, Jpeiid TOJIOCOB, POJIb MarHUTHOTO TOJS IS JKU3HU Ha
3emiie, MOJSIPHOE CUSTHUE, TIPU ATOM MEPEBOAUTH MPAKTUYECKYIO 3a7a4y B
y4eOHYI0, BBIJCIATh CYIIECTBEHHBIE CBOMCTBa (MpuU3HAKH) (HU3UYECKHUX
SIBJICHU;

OINMKCHIBATh MU3yUYEHHBIE CBOMCTBA TEN U (PU3UUYECKUE SBICHHUS, UCTIOIB3YS
¢dbuznyecKkre BEIMYUHBI (TeMIlepaTypa, BHYTPEHHSSI YHEPTUsI, KOJTUIECTBO
TEIUIOThI, yJENbHAs TEIUIOEMKOCTh BEIIECTBA, YAEIbHAs TEIUJIOTA
IUIaBJICHUS, yJeJbHas TeIyioTa NapooOpa3oBaHMs, YJeidbHas TEIIoTa
CropaHusi TOIUIMBA, KOA((UIMEHT TMOJE3HOTO JCHCTBUS TEIIOBOU



MalIuHbl, OTHOCUTENIbHAsI BJIAXKHOCTb BO3AYyXa, JJICKTPUUYECKHUM 3apsf,
CHJIa TOKa, JJIEKTPUYECKOE HAIPSIKEHUE, COIPOTUBIICHUE IPOBOJHHUKA,
yIEIbHOE  CONPOTHUBIIEHWE  BellecTBa, paboTa W MOIIHOCTH
NEKTPUYECKOr0  TOKAa), NpPH ONHCAHMM TNPABWIBHO TPAKTOBATH
(bu3MYECKU CMBICT MCIOJIb3YEMBIX BEIUYMH, 0003HAYEHUS U EAMHHIIBI
(¢u3NYEeCKUX BEIWYMH, HAXOIUTH (HOPMYJIbI, CBSI3BIBAIOLIUE JIAHHYIO
(¢u3NYECKyI0 BEIMYMHY C JPYTUMH BEIUYMHAMHU, CTPOUTH TI'paPUKu
W3YYEHHBIX 3aBUCUMOCTEH (PU3NYECKUX BEIUYMH;

XapaKTepU30BaTh CBOMCTBA TeJ, (PU3WYECKUE SIBICHUS U MPOIIECCHI,
UCIIOJIb3Ysl OCHOBHBIE TMOJIOKEHHSI MOJIEKYJIIPHO-KUHETUYECKOW TEOpUHU
CTPOEHHMSI BEILECTBA, MPUHLUII CYNEPHO3ULMH MOJeH (Ha KayeCTBEHHOM
YPOBHE), 3aKOH COXpaHEHUs 3apsja, 3akoH Oma aJis ydacTka Lenu, 3aKOH
JIxoynsa—JleHna, 3akOH COXpaHEHMS DJHEPIUM, IIPU OTOM JaBaTh
CIIOBECHYIO (DOPMYJMPOBKY 3aKOHA W 3allMChIBATh €r0 MATEMATHYECKOE
BBIPAKEHHUE;

OOBSCHATh (PU3NYECKUE NPOLECCHl M CBOMCTBA TEN, B TOM YHUCIE U B
KOHTEKCTE CHUTyallud NPaKTUKOOPHUEHTHPOBAHHOIO XapaKTepa: BBIABIATH
NPUYUHHOCIIEACTBEHHBIE CBSI3U, CTPOUTH OOBSCHEHUE U3 1—2 JOTMYECKUX
1aroB ¢ Omnopod Ha 1—2 W3y4eHHBIX CBOMCTBA (PU3MUYECKHUX SIBICHHIA,
(bu3znyecKuX 3aKOHOB MJIM 3aKOHOMEPHOCTEH;

pemiath pacy€THbIE 3aJadyd B 2—3 JEHCTBHS, MCIOJb3Yys 3aKOHBI U
dbopmyIibl, CBSA3BIBAIOIINE (PU3MUECKHME BEJIWYMHBI: HAa OCHOBE aHAJINM3a
YCIIOBUSI 3a/layd 3alUChIBaTh KPATKOE YCIIOBHUE, BBISBISATH HEIOCTATOK
JAHHBIX [JIs  pEIIeHUs 3a7aud, BbIOMpaTh 3aKOHBI U  (POPMYIIBI,
HEOOXOJuMble il €€ pelleHHs, NPOBOAMTH pPAacu€Thl U CpPABHUBATH
MOJy4YE€HHOE 3HaUeHUe (PU3NYECKON BETUUMHBI C U3BECTHBIMU JIaHHBIMU;
pacno3HaBaTh MpPOOJIEMbI, KOTOPbIE MOKHO pEUIUTh NpPU MOMOUIU
(bU3MYEeCKUX METOOB, HCIOJb3yS ONHCAHWE HCCIEHOBaHUS, BBIIEIATH
IIPOBEPSAEMOE NPEAINOJIOKEHNE, OLEHUBAaTh IPABWIBHOCTH MOPsIKa
IIPOBENICHUSI HCCIIEOBAHUS, 1€JIaTh BBIBOJBL;

OPOBOAUTH OMBITHl MO HAOMIOACHUIO (DU3MUECKUX SIBICHUH WK
(bu3MYeCKUX CBOMCTB Tell (KanWJLISpHBIC SIBJICHUS, 3aBUCUMOCTD JIABJICHUS
BO3/lyXa OT €ro o0bEMa, TeMIepaTypbl, CKOPOCTH MPOLECCa OCTHIBAHUS U
HarpeBaHusl INpPU M3JIYYEHHH OT LBETa MU3JIydarolled (IMorionaronen)
NIOBEPXHOCTH, CKOPOCTh MCHAPEHMsI BOJBI OT TEMIEPATYPBI KUIAKOCTH H
IoWaa €€ TOBEPXHOCTH, JJIEKTpHU3alUsi Tel M B3aUMOJEUCTBHE
IEKTPUYECKUX  3apsAl0B, B3aUMOJEHCTBHE IIOCTOSIHHBIX MAarHUTOB,
BU3YyalIM3allMsl MAarHUTHBIX IIOJIEH IIOCTOSIHHBIX MAarHUTOB, JEHCTBHS
MarHUTHOrO MOJs Ha NPOBOJHUK C TOKOM, CBOMCTBA 3JIEKTPOMAarHuTa,



CBOMCTBA DJIEKTPOJABUIATENsl IOCTOSHHOIO TOKa): (OpMYJIUpPOBATH
IPOBEPSIEMBIE MPEATIONOKEHHS], COOMPATh YCTAHOBKY U3 MPEUI0KEHHOTO
000py10BaHUs, ONUCHIBATH X0/ OIbITa U (POPMYIHPOBATH BHIBOBI;
BBIIOJIHATh ~ MPSAMbIE  W3MEPEHHUS]  TEMIEPATypbl,  OTHOCHUTEIbHOU
BJIQXHOCTH BO3JyXa, CHJIbl TOKA, HANPSOHKEHUS C HCHOJb30BAHHEM
aHAJIOTOBBIX NPUOOPOB M JATUYMKOB (PU3MUECKUX BEJIWYUH, CPaBHUBATh
pe3yJIbTaThl U3MEPEHUN C YUETOM 33JaHHOM a0COJIFOTHOM MOTPEITHOCTH;
IPOBONUTDH MCCIEAOBAHUE 3aBUCIMOCTH OJHOM (PM3MUECKOM BETHMUUHBI OT
IpYyroi C  UCHOJIb30BAaHUEM TMPSAMBIX HM3MEpPEHUH  (3aBUCUMOCTh
CONMPOTHUBJIEHUS! TPOBOJHUKA OT €ro JUIMHBI, IUIOHAJAN IOMEPEYHOro
CEYEHMS U Y/IEIBHOIO COITPOTHUBIICHHS BEIECTBA IPOBOJIHMKA, CUJIbI TOKA,
UAYIIEro 4Yepe3 MPOBOAHMK, OT HANOPsDKEHUS Ha  [POBOJHUKE,
UCCIIEJOBAaHUE IIOCJIENOBAaTEIbBHOTO M IApaUIEIbHOTO  COSAVMHEHHH
IIPOBOJHUKOB): IJIAHUPOBATH HCCIEAOBAaHUE, COOMPATh YCTAHOBKY H
BBITNIOJIHATh W3MEPEHUs, CJenysl MPEeAJOKEHHOMY IUIaHy, (UKCHPOBATH
pe3ysbTaThl MOJYyYEHHOW 3aBUCHMOCTH B BUAE TaOmul U TrpaduKoB,
JieaTh BBIBOJIBI 10 PE3YJIBTATAM HCCIICIOBAHUS;

IPOBOJUTh KOCBEHHbIE HU3MEpPEHUA (PU3NYECKUX BeIUUMH (yAeJbHas
TEMJIOEMKOCTh  BEIIECTBA, COMPOTUBIEHUE MPOBOAHMKA, padoTra U
MOIIHOCTh 3JIEKTPUYECKOI0 TOKa): IJIAHUPOBaTh W3MEPEHHs, COOMpPATh
DKCIIEPUMEHTAJIbHYI0 YCTAHOBKY, CIIEysl NMPEUIOKEHHON MHCTPYKLUH, U
BBIYHCIIATH 3HAUEHUE BEJIMYUHBI;

coOJII01aTh MpaBUjIa TEXHUKU O€30MaCHOCTH MpH paboTe C J1abopaTOpPHBIM
000opy10BaHUEM;

XapaKTepu30BaTh MPUHIUMBI JEUCTBUS HM3YyUYEHHBIX MPUOOPOB U
TEXHUUYECKUX YCTPOWCTB C ONOPOM Ha HUX ONHCAaHHUA (B TOM YHUCIE:
CUCTEMa OTOIUIEHMSI JOMOB, TMTPOMETp, MapoBas TypOMHA, aMIlepMeETp,
BOJIbTMETP, CUETUMK OJIJIEKTPUUECKOW HHEPTUH, 3JIEKTPOOCBETUTEIbHBIC
npuOOpkl, HarpeBaTeIbHbIE AIEKTPONPUOOPHI (IPUMEPHI), IIECKTPUUECKUE
IPENOXPAHUTEIH, HIEKTPOMArHUT, 3JIEKTPOABUTATEND IOCTOSSHHOTO TOKA),
UCIIOJNIB3YSl 3HAHMS O CBOWCTBax (hM3MUECKUX SIBICHUN U HEOOXOIUMBIE
bu3nyecKue 3aKOHOMEPHOCTH;

pacno3HaBaTh MPOCTbIE TEXHUYECKUE YCTPOMCTBA M M3MEPUTENIbHbIC
npuOopbl MO CXeMaM M CXEMAaTUYHBIM pHUCYHKaM  (KMJIKOCTHBIN
TEPMOMETP, TEPMOC, MCUXPOMETP, TMIPOMETP, ABUIATEIb BHYTPEHHEIO
CropaHusi, AJIEKTPOCKOII, PEOCTaT), COCTaBISATH CXEMbI AJIEKTPUUECKUX
LEeNeil ¢ mocaen0BaTeNbHbIM U MapaJlIEIbHBIM COCUHEHUEM DJIEMEHTOB,
pasnuyas ycloBHbIE 0003HAUEHUSI SJIEMEHTOB AJIEKTPUUYECKHUX LETIEH;



OPUBOAUTH  NpUMEpPhl  (HAXOIUTh  HMHGOOpPMALMIO O  IPUMEPaX)
MPAKTUYECKOTO HCTOIb30BaHUs (U3MUECKUX 3HAHUW B TIOBCEJIHEBHOMU
KU3HU I oOecreueHrst 6€301acHOCTH MpU oOpalleHur ¢ npudopamMu u
TEXHUYECKUMU YCTPOWCTBAMH, COXPAHCHHS 370POBbS M COOIIOACHUS
HOPM IKOJIOTUYECKOTO TOBEJICHHSI B OKPY>KaIOIIEeH Cpefie;

OCYUIIECTBJIATh TMOUCK HHPOpMaMK (U3HUUECKOTO COJEpKaHUS B
WuTepHeTe, Ha OCHOBE HMEIOIIMXCA 3HAHMM U TYyTEM CpaBHEHUS
JOTIOTHUTENBHBIX ~ MCTOYHUKOB  BBIACIATh  HH(POPMAIMIO, KOTOpas
SIBJISICTCSI IIPOTUBOPEUNBON MITM MOYKET OBITh HEJIOCTOBEPHOM;
WCITOJIB30BATh NP BHITIOTHCHUH yUEOHBIX 3aJaHUN HAYYHO-TIOMYJISIPHYIO
JUTEPATYpy (PU3MUECKOrO0 COJIEpKaHMs, CIPaBOYHBIE MaTepHabl,
pecypcebl cetu HTepHeT, BiaieTh NMpUEéMaMy KOHCTIEKTUPOBAHUS TEKCTa,
npeoOpa3zoBaHus HHPOPMALIMU U3 OAHOW 3HAKOBOM CUCTEMBI B IPYTYIO;
co3gaBaTh COOCTBEHHBIE MHCHbMEHHBIE W KpaTKHWE YCTHBIE COOOIICHWS,
0000mas wuHGOPMAIIMI0O U3 HECKOJIBKUX HCTOYHUKOB (PU3MUECKOTrO
CollepKaHUsi, B TOM 4YHCJIE MYyOJIMYHO TIPEACTaBIATh PE3YJIbTaThl
MPOCKTHOM WJIM HMCCIEIOBATEIBCKON NIEATETbHOCTH, MPU 3TOM T'PaMOTHO
UCIIOJIb30BaTh M3YYEHHBIM TOHATHIHBIA anmapat Kypca (usukw,
COIIPOBOX/IATh BHICTYIUICHHUE MTPE3CHTAIINEH;

IpPU  BBHIMOJHEHUH YYEOHBIX TMPOEKTOB W HUCCIEAOBAaHUN (U3HUUECKUX
MPOLIECCOB pacCHpeiesTh OOA3aHHOCTH B TPYIIE B COOTBETCTBUH C
MOCTABJICHHBIMU 3a/1a4aMH, CJICJAUTH 34 BBHITIOJHEHUEM IJIaHa TCUCTBUM H
KOPPEKTUPOBAaTh €r0, AaJCKBAaTHO OIICHWBATh COOCTBEHHBIM BKJIad B
NeATEeTLHOCTD TPYIIHI, BEICTPAaUBaTh KOMMYHUKATUBHOE B3aUMOJICHCTBUE,
MIPOSIBJISISI TOTOBHOCTh pa3peniaTh KOHMIUKTHI.

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

WCIIOJB30BaTh TOHSITHS: CHUCTeMa OTcuéTa, MaTepualibHas TO4YKa,
TPAeKTOPHs, OTHOCUTEILHOCTh MEXAHWYECKOTO MBIKCHUS, Jehopmarius
(ympyrasi, miacThuyeckasi), TPEHUE, LEHTPOCTPEMHUTEIBHOE YCKOPEHUE,
HEBECOMOCTh M TIEPETPY3KH, IEHTP THKECTH, aOCOIIOTHO TBEPIOE TEIO,
LEHTP TSHKECTH TBEPAOTO Teja, paBHOBECHUE, MEXAaHUYECKHUE KOJICOaHUs U
BOJIHBI, 3BYK, WH(QPa3ByK M YJIbTPa3BYK, DJIEKTPOMArHUTHBIC BOJIHBI,
IIKaja 3JEKTPOMArHUTHBIX BOJIH, CBET, OJM30PYKOCTh U JTalbHO30PKOCTD,
CIIEKTPBI UCITYCKAHUsI W TOTJIONIEeHUs, ab(a, 6eTa- U ramMMa-u3IydeHus,
W30TOIIbI, SiFIEpHAsi SHEPIETHKA,

paznuyaTh SIBJICHUS (PAaBHOMEPHOE M HEPaBHOMEPHOE MPSIMOJIMHEWHOE
JBIKEHUE, PaBHOYCKOPEHHOE MPSMOJIMHEMHOE JBUXKEHUE, CBOOOJIHOE
NaJICHUE TeJl, PABHOMEPHOE JBUKEHUE MO OKPYKHOCTHU, B3aUMOJICHCTBUE



TEJ, PEaKTUBHOE ABM)KEHUE, KojeOaTelbHOE IBMXKEHHE (3aTyXarolue U
BBIHY/ICHHbBIE KOJICOaHMsI), PE30HAHC, BOJHOBOE IBM)XEHHE, OTPAKEHHE
3BYyKa, MPSMOJIMHEHHOE PpacIpOCTPAHEHUE, OTPAKEHHE U IPEIOMIICHHE
CBETa, MOJTHOE BHYTPEHHEE OTPAKEHUE CBETA, Pa3lIOKEHHE OEJIOT0 CBETa B
CHEKTp M CJOYKEHUE CHEKTPAJbHBIX IIBETOB, JUCIEPCHS CBETa,
€CTECTBEHHAsl PAIMOAKTUBHOCTb, BO3HUKHOBEHHUE JIMHEHYATOro CIEKTpa
U3Jy4YEHUS) M0 OMMCAHUIO UX XapaKTEPHBIX CBOMCTB M HA OCHOBE OIIBITOB,
JIEMOHCTPHUPYIOIINX JaHHOE (PU3UUECKOE SBICHHE;

pacno3HaBaTh NPOSABICHHE W3YYEHHBIX (PU3HYECKUX  SBJICHUU B
OKpYXaroleM Mupe (B TOM 4Yucie (PU3NYECKHE SIBICHUS B IPHUPOAE:
IIPWINBBI U OTIIUBBI, ABMKEHUE IIIaHET COJHEYHOW CUCTEMBI, pEAKTHBHOE
JBWKEHUE JKUBBIX OpPraHU3MOB, BOCIIPUATHE 3BYKOB JKHBOTHBIMH,
3eMJIETPSICEHUE, CEICMUYECKUE BOJHBI, I[yHAMH, 3XO, IBETa Te,
ONTUYECKHUE SIBICHUS B NPUPOAE, OMOJIOTMYECKOE NEUCTBHE BUAMMOTIO,
yIbTPapUOJETOBOIO U PEHTICHOBCKOIO M3JIy4€HHUH, €CTECTBEHHBIN
pPaZMOaKTUBHBIN (OH, KOCMHYECKHE JyYd, PaJUOaKTHUBHOE H3IyUYCHHE
IPUPOAHBIX MHMHEPAJIOB, JEHCTBHE pPANAMOAKTHBHBIX W3IyYEHUH Ha
OpraHu3M 4eJIOBEeKa), MpPH 3TOM MEPEBOAMTH IMPAKTUYECKYIO 3a/ady B
y4eOHYI0, BBIJCIATh CYIIECTBEHHBIE CBOMCTBa (MpuU3HAKH) (HU3UUYECKUX
SIBIICHUI;

OIKCHIBaTh U3yYEHHbIE CBOICTBA Te€N M (PU3NUYECKUE SIBICHUS, UCIOJIB3YS
(du3nuecKkue BeNWYUHBI (CpEeIHsAs WM MIHOBEHHAs CKOPOCTh Tejla Mpu
HEPaBHOMEPHOM JIBM)KEHUH, YCKOPEHHE, MEepeMEIleHUuEe, MyTh, YTrioBas
CKOPOCTb, CHJIa TPEHUS, CUja YNPYTrOCTH, CUJa TSAXKECTH, YCKOPEHHUE
CBOOOJHOTO TMAJCHMs, BEC Tejla, HUMIYJIbC Tejla, HUMITYJIbC CHUJIB,
MeXaHu4yeckas paboTa M MOIIHOCTb, IOTEHUHUAIbHAas HHEPIrusl Tena,
MOJHITOrO0 HaJl MOBEPXHOCTHIO 3€MJIM, MOTEHIMAIbHAS DHEPTUsl CHKATOU
NPYXKUHBI, KUHETHYECKas »SHEpPrus, IOoJHAsg MEXaHW4YecKass SHeprus,
NEPUOJ U YacTOTa KojeOaHul, UIMHA BOJIHBI, TPOMKOCTb 3ByKa U BbICOTA
TOHA, CKOPOCTh CBETA, MTOKA3aTEJIb PEJIOMIIEHUS CPEABI), TP OMUCAHUU
IPAaBWJIBHO TPAKTOBATh (U3UYECKUN CMBICT HUCHOJIb3YEMbIX BEJIUYMH,
0003HAaYeHUs W €IUHULBl (PU3MUYECKUX BEIUYUH, HAXOJIUTh (HOPMYJIBI,
CBS3BIBAIOLIUE JAHHYIO (PU3UYECKYIO BEIMYMHY C JAPYTMMH BEJIMUYMHAMM,
CTPOUTDH rpaUKN U3yYEHHBIX 3aBUCUMOCTEN (PU3MUECKUX BEJIUYMH;
XapaKTepu30BaTh CBOMCTBA Tel, (PU3NYECKUE SIBICHUS U MPOIIECCHI,
UCIIOJIb3Ysl 3aKOH COXPAHEHUs SHEPTUH, 3aKOH BCEMUPHOTO TATOTEHUS,
OPUHLMI CYNEPHO3ULMU CHUJI, NPUHUUI OTHOCHUTEIbHOCTU ['ammies,
3akoHbl HBIOTOHA, 3aKOH COXpaHEHMsI MMIIYJbCa, 3aKOHBl OTPAKEHUS U
IIPEJIOMJIEHUS] CBETA, 3aKOHBI COXPAHEHHSI 3apsAI0BOTO U MAaCCOBOI0 YUCEIN



IOpU SIICPHBIX PEaKUusax, MPU ATOM J1aBaTh CIOBECHYIO (OPMYIUPOBKY
3aKOHA U 3aMMChIBATh €0 MaTEMAaTUYECKOE BhIPAKEHUE;

OOBSACHATh (PU3NYECKHE MPOLECChl M CBOMCTBA TEJl, B TOM YHUCIE U B
KOHTEKCTE CHUTYyaIlil MPaKTUKOOPUEHTHPOBAHHOTO XapaKTepa: BBISBIATH
IPUYUHHO-CJIEICTBEHHBIE CBSI3U, CTPOUTH OOBSICHEHHE U3 2—3 JIOTUYECKUX
IaroB ¢ ONopod Ha 2—-3 U3Y4YEHHBIX CBOMCTBA (PU3MUECKHUX SIBICHUIA,
(bu3MYEeCKUX 3aKOHOB WJIM 3aKOHOMEPHOCTEH;

pemarh pacdy€THBIC 3amadd  (omMparomuyecs Ha CcuUcTeMy wu3  2-3
yYpaBHEHHUI), UCTIONB3Ys 3aKOHBI U (POPMYJIBI, CBA3BIBAIOIINE (DHU3HUECKUE
BEJIMYMHBI: HA OCHOBE aHalM3a YCIIOBUS 3aJadd 3alChIBaTh KPAaTKOE
YCIIOBHUE, BBISBIATh HEIOCTAIOIIME WIM U30BITOUHBIE JaHHbIEC, BHIOUPATH
3aKOHBI U (POPMYJIbI, HEOOXOAUMBIE JJISl PELICHMUS], IPOBOAUTH PACUEThI U
OLICHWBATh PEAIMCTUYHOCTh TIOJYYEHHOTO 3HAdeHus (Hu3mdeckon
BEJIMYMHBI,

pacrno3HaBaTh MpOOJEMBbl, KOTOpPbIE MOXXHO PELIUTh MpPU OMOIIU
($uU3NYECKUX METO/IOB, MCIIONb3Yys ONHCAHHUE HCCIEJOBAHMS, BBIIEIATH
IPOBEPSIEMOE  TPEANOJIOKEHUE, OLICHUBATh MPAaBWIBHOCTh IOpSIKA
NPOBEJCHUS  HMCCIEAOBAHUSA, JeNaTh BBIBOJABI, HHTEPIPETUPOBATH
pe3yNbTaThl HAOIOIEHUH U OTBITOB;

OPOBOAUTH OMNBITBI MO HAOMIOACHUIO (PU3MYECKUX SBICHUM WU
¢u3znyecKkux CBOWCTB Ten (M3ydeHHe BTOporo 3akoHa HbproToHa, 3akoHa
COXpaHEHHUsl HDHEPTHH, 3aBUCHUMOCTh TEpHUoaa KojeOaHWW TPy KHHHOTO
MasiTHUKa OT MAacChl Tpy3a M KECTKOCTU MPYKUHBI U HE3aBUCUMOCTH OT
aMILUTATYAbl MAJIBIX KOJCOaHUM, MPSIMOJIMHEIHOE PACIIPOCTPAaHEHUE CBETA,
pasnokeHre Oenoro cBeTa B CHEKTP, U3YyUEHUE CBOMCTB M300paKeHUs B
IUIOCKOM 3€pKajie U CBOMCTB H300pa)keHHsl IpeaMera B coOuparomien
JuH3e, HAOMIOJEHNE CIUIOMIHBIX W JMHEWYaThIX CHEKTPOB H3IIYUCHHUS):
CaMOCTOATENIbHO CcOOMpaTh YCTAHOBKY M3 H30BITOYHOro Habopa
o0OpylOBaHUS, ONHUCHIBATH XOJ  ONbITAa U €ro  pe3yJbTaThl,
(dbopMynupoBaTh BHIBOJIBI;

IPOBOANUTH MPU HEOOXOAMMOCTH CEPUIO MPSIMBIX W3MEPEHUH, onpeaensis
CpelHee 3HAaYeHUe u3MepseMol BelIHYUHBI ((POKYCHOE pacCTOsSHUE
coOuparolel JMH3bl), OOOCHOBBIBATH BBIOOp crmocoba H3MEpEeHUs
(M3MepUTENHHOTO MPUOOpPA);

OPOBOANUTH MCCIEAOBAHUE 3aBUCUMOCTEH (U3MUECKUX BEJIMYHUH C
UCTIOJIb30BaHUEM TPSAMBIX HM3MEPEHUH (3aBUCHMOCTh MYTH OT BPEMEHH
Ipy PaBHOYCKOPEHHOM [IBJKEHMM O€3 HayajJbHOM CKOpPOCTH, Mepuoaa
KOJIeOaHMI MaTeMaTH4eCKOro MasTHHKA OT JUIMHBI HUTH, 3aBUCHMOCTHU
yria OTpakeHUsl CBeTa OT yrja MaJeHUs W yria MpeIoMJICHHs OT yria



NaJicHNs): IUIAHUPOBATh HCCJIENIOBAaHUE, CAMOCTOSITEIbHO COOMpPATh
YCTaHOBKY, (DUKCHUpPOBaTh pE3yNbTaThl TOJYYECHHOW 3aBUCHMOCTH
du3MYeCKUX BEIWYMH B BUAC TaOMWI U TpadUKOB, NeiIaTh BHIBOIBI IO
pe3yJpTaTaM HCCIeA0BaHNUS;

MPOBOJUTh KOCBEHHBIC W3MEPECHHS (U3MUECKUX BEIWYUH (CPEIHSSI
CKOpPOCTh M YCKOpPEHHE Tella TIpH PaBHOYCKOPCHHOM JBHKCHHH,
YCKOpEHHE CBOOOJHOTO TaJeHHUs, KECTKOCTh TPYKUHBI, KOIPPUITUCHT
TPEHUSI CKOJBKCHUS, MEXaHWYecKas paboTa W MOIIHOCTh, YacTOTa M
nepuosl KojeOaHWii MaTeMaTHYeCKOro W TPYKWHHOTO MAasTHUKOB,
ONTUYECKasl Ccuja coOuparomed JIMH3bI, PaJAUOAKTUBHBIA  (OH):
IUIAHUPOBATh M3MEPEHUs, COOMpATh SKCIEPUMEHTAIBHYIO YCTAaHOBKY H
BBITIOJIHATh U3MEPEHUS, CIIEIys MPEIIOKEHHON UHCTPYKIIUU, BHIYUCIISTD
3HAYCHUE BEIIMUMHBI M aHAJIM3UPOBATh MOJYICHHBIC PE3YIbTATHI C YIETOM
3aJIaHHOM TIOTPENTHOCTH U3MEPCHUIA;

COOJTI0IaTh MpaBUJIa TEXHUKU O€30MaCHOCTH MpU paboTe C J1abopaTOpHBIM
00opy1I0BaHUEM;

pa3nuyaTh OCHOBHBIE TIPU3HAKM H3YYEHHBIX (DU3UYECKUX MOJIENei:
MaTepHaibHas TOYKA, aOCOIMIOTHO TBEPIOE TEIO, TOUYCYHBIA HCTOUYHUK
CBeTa, JIy4, TOHKas JWH3a, IUIaHETapHas MOJENbh aToMa, HYKJIOHHas
MOJIeJIb AaTOMHOTO SI/IPa;

XapaKTEepU30BaTh MPHUHIUIBI  JEHCTBUS U3YyYEHHBIX MPUOOPOB U
TEXHUYECKUX YCTPOHCTB C OMOPOM HA HX OMUCAaHUA (B TOM 4YHCIE:
CIUAOMETP, JATYMKU TIOJOXKCHHS, PACCTOSHHS W YCKOPEHHUsS, paKeTa,
9XOJIOT, OYKH, TMepuckor, (oTroanmapar, ONTHYECKHE CBETOBOIHI,
CIIEKTPOCKOM, JO3UMETP, Kamepa BuibcoHa), HCMOMB3YysS 3HAHUA O
CBOMCTBaX (PU3MYECKUX SBICHUHW MW  HEOOXOoauMble (u3nyeckue
3aKOHOMEPHOCTH,

UCITOJI30BaTh CXEMBI U CXEMAaTUYHBIC PUCYHKH M3YYEHHBIX TEXHUYCCKUX
YCTPOWCTB, M3MEPUTEIIBHBIX MPUOOPOB M TEXHOJOTHMUYECKHX IPOIECCOB
Ipy pEerieHUH Y4YeOHO-TIPAKTUYECKUX 3aj7ad, ONTHUYECKHE CXEMBbI IS
MOCTPOCHUS N300PAKEHUI B TNTIOCKOM 3€pKajie M COOMparomIeH JINH3E;
NPUBOANTH  TMPUMEpPHl  (HAXOMUTh  WHGOOpPMAIMIO O  TIPHUMEPax)
MPAKTUYECKOTO HCIIOIb30BaHMUs (U3MYCCKUX 3HAHWN B TIOBCEIHCBHOM
KU3HH NIl oOecriedeHnsi 6€30MacHOCTU MpU oOpaIreHuu ¢ mpudbopamMu u
TEXHUYECKUMU YCTPOWCTBAMH, COXPAHCHHS 370POBbS W COOIIOACHUS
HOPM SKOJIOTHYECKOTO TTOBEJACHUS B OKPYIKAIOIIICH Cpejie;

OCYIIECTBIISITh TOWCK HMHPOpPMAIMK  (PU3NYECKOTO COJCpKAHUSI B
HuTepHeTe, caMOCTOATEIHHO (HOPMYIHUPYS TOMCKOBBIN 3allpoc, HAXOAUTh



IYTH ONPEENIEHUsI JOCTOBEPHOCTH MOJIYyY€HHON MHPOpMAIMK Ha OCHOBE
UMEIOLINXCS 3HAHUN U IOTIOJTHUTENIBbHBIX UICTOYHHUKOB,

UCIIOJIb30BaTh MIPU BBINOJIHEHWN Y4E€OHBIX 3a/laHUi Hay4HO-TIONYJISIPHYIO
JauTepaTypy  (pHU3MYECKOro  COAepXaHHs, CIPAaBOYHBIE MaTE€pHAIbI,
pecypchl cetr MHTEpHEeT, BlageTs NpuéMamMu KOHCIIEKTUPOBAaHUS TEKCTa,
npeoOpazoBaHus HHGOPMALIMU U3 OJJTHOU 3HAKOBOW CUCTEMBI B APYTYIO;
CO3/1aBaTh COOCTBEHHBIC IHCbMEHHBIE U YCTHBIE COOOILEHUS HAa OCHOBE
uHGOpMaAIlMM U3 HECKOJBKUX HCTOYHUKOB (DU3HUECKOTO COACpIKAHMS,
yOJIMYHO MPEICTABIATh PE3YIbTaThl MPOEKTHON WIIM UCCIEA0BATEIbCKOM
NEeATEIbHOCTH, TMpU 3TOM TPAMOTHO  HCIOJb30BaTh  HM3yYEHHBIN
NOHATUMHBIN amnmapar u3ydaemoro paszena (U3MKH U COINPOBOXKAATH
BBICTYIUICHHE TIpe3eHTalel ¢ y4éToM O0COOEHHOCTEH ayIuTOpUu
CBEPCTHUKOB.



TEMATHYECKOE IINTAHUPOBAHHUE

7 KIIACC
KounyecTBO 4acoB JJIeKTPOHHbIE
Ne HaumeHoBaHue pa3iesioB U TeM (undposbie)
Kourposbubie IIpakTHyeckue
n/n NMPOrpamMMbl Bcero o0pa3oBaTe/ibHbIE
padoTshI padoThI
pecypchl
Pa3pnen 1. ®usuka u eé poJib B NO3HAHMHU OKPY/KAKIIET0 MUpa
bu6mmoreka [IOK
1.1 o - 2
MI3HIE - Hayka 0 Hipupoae https://m.edso0.ru/7f416194
bubmuorexa [JOK
1.2 o 2 1
VISHHACCIHE BETMHAIHEL https://m.edsoo0.ru/7f416194
bubmuorexa [JOK
1. E i 2 1
3 CTECTBEHHOHAYYHBIA METO/ MO3HAHUS https://m.edsoo.ru/7f416194
Hroro no pazneny 6
Pa3nes 2. [leppoHayabHbIe CBeeHUS] O CTPOEHHUH BelllecTBa
bu6nmoreka [JOK
2.1 1
CTpockue BetecTsa https://m.edsoo0.ru/7f416194
59 JIBr>KeHre U B3aUMOJICHCTBUE YaCTHUII 9 1 bubnnoreka [JOK
' BEIllECTBA https://m.edso00.ru/7f416194
bubmuorexa [JOK
2.3 A 2
TPCTATHEIE COCTOARMA BEECTRa https://m.eds00.ru/7f416194
Hroro no pazgeny 5
Paznen 3. /IBu:xeHue U B3auMo/ieiicTBUE TeJl
bu6mmoreka [JOK
A M 1
3 CXAHHHCCROE ABHACHHC 3 https://m.edso00.ru/7f416194
3.2 WNuepuus, Macca, IIIOTHOCTh 4 1 bu6mmoreka [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
bubmuoreka [JOK

33 Cuma. Bugst cut 14 1 2 https://m.edsoo.ru/7f416194
Wroro no pazueny 21
Pa3nes 4. laB1eHue TBEPABIX TeJl, :KUAKOCTEH U Ira30B
41 JHaBnenue. llepenaua naBieHus: TBEpAbIMU 3 bubnmoreka [JOK
' TEeJaMU, JKUJIKOCTSIMHU U Ta3aMH https://m.edsoo.ru/7f416194
bu6mmoreka [IOK
42 Jlapietine KIAKOCTA > https://m.edso0.ru/7f416194
bu6mmoreka [IOK
43 ATMOChEPHOR HaBICHHC 0 https://m.edso0.ru/7f416194
44 JleficTBrE XKUIKOCTHU U Ta3a Ha MOTPYKEHHOE 7 1 3 bubnuorexa [JOK
' B HUX TEJIO https://m.edso00.ru/7f416194
Hroro no pazgeny 21
Pa3nes S. PaGoTa 1 MOIIHOCTB. DHEpPIus
bu6mmoreka [IOK
1 P 1 1
> 400Ta H MOUHOCTS 3 https://m.eds00.ru/7416194
bu6mmoreka [IOK
52 Hpocthie MexarmMEl > . https://m.eds00.ru/7f416194
bu6mmorexa [IOK
>3 Mexaniriecias sHepris 4 1 ! https://m.edso00.ru/7f416194
Hroro no pazneny 12
PeszepBHoe Bpems 3
OBUIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 68 5 12



https://m.edsoo.ru/7f416194
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https://m.edsoo.ru/7f416194
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CornacHO yueOHOMY IUTaHy IIKOJIBI Ha M3y4deHne Gpusnku B 7 Kiiacce OTBOAMUTCS 68 4acoB, U3 pacuéra 2 yueOHBIX yaca B Heeno. B paboueit
nporpamme 1o ¢usnke 2025-2026 y4eOHBIN IO/ COTIIACHO KaJeHIAPHOTO yueOHOTO rpaduka, ¢ yu€TOM BBIXOIHBIX MTPAa3IHUYHBIX JTHEH
3arIaHUPOBaHO 68 YacoB.



8 KVIACC

KoJunyecTBO 4acoB JJIeKTPOHHbIE
HaumeHoBaHue pa3esioB U TeM undposbIie
Ne n/m P Konrpoubusie IlpakTuueckue (witcpp )
NPOrpaMmblI Bcero o0pa3oBaTe/bHbIe
padoTshI padoThI
pecypcsbl
Pa3gen 1. TensioBbIe sIBJICHUS
. bubnuorexa [JOK
11 (CTpocHHe H CBOHCTBA BeLICCTBA ! https://m.edsoo.ru/7f4181ce
bu6mmoreka [IOK
12 Terumosste mporeccet 21 1 > https://m.edsoo.ru/7f4181ce
Htoro no pazneny 28
Pa3nen 2. DaekTpuyeckue 1 MATHUTHBIE SIBJICHUS
51 DJNIEKTpUUYECKHE 3apsiibl. 3apsSKEHHBIE Tella 7 1 bubnuoteka [JOK
' Y UX B3aUMOJICUCTBUE https://m.edsoo.ru/7f4181ce
N . bubnuoteka [JOK
2.2 [TocTOsTHHBIN NEKTPUYECKUI TOK 20 2 7 https://m.edsoo.ru/7fA181ce
bu6mmoreka [IOK
2.3 M 6 1 1.5
ATHITTHBIC ABJCHIE https://m.edsoo.ru/7f4181ce
bu6mmoreka [JOK
24 4
SEKTPOMArHHTHAS HHAYKLIHS https://m.edsoo.ru/7f4181ce
Hroro no pazneny 37
Pe3epBHOE BpeMms 1
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 66 4 145



https://m.edsoo.ru/7f4181ce
https://m.edsoo.ru/7f4181ce
https://m.edsoo.ru/7f4181ce
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CornacHO yueOHOMY IUTaHy IIKOJIBI Ha n3y4deHne Gpusnku B 8 kitacce OTBOAUTCS 68 4acoB, U3 pacuéra 2 yueOHBIX yaca B Heeno. B paboueit
nporpamme 1o ¢usnke 2025-2026 y4eOHBIN IO/ COTIIACHO KaJeHIAPHOTO yueOHOTO rpaduka, ¢ yu€TOM BBIXOIHBIX MTPAa3IHUYHBIX JTHEH
3arIaHUPOBaHO 66 YacoB.



9 KJIACC

KoJunyecTBO 4acoB JJIeKTPOHHbIE
HanmeHoBaHue pa3/ie/ioB U TeM un¢poBbie
Ne n/m P Konrpoubusie IlpakTuueckue (witcpp )
NMPorpamMmbl Bcero o0pa3oBaTejibHbIE
padoTshI padoThI
pecypchbl
Pa3zgen 1. Mexann4deckue siBJICHUSA
11 MexaHHYeCKOE ABUKCHUE U CIIOCOOBI €ro 10 1 bu6mmoreka [IOK
' OITHCaHUs https://m.edsoo.ru/7f41a4a6
bubmuorexa [JOK
1.2 B i 20 1 3
SAMMOACHCTBHE TeX https://m.edsoo.ru/7f41a4a6
bu6mmorexa [IOK
1.3 3 10 1 2
AKOHET COXpAHCHIA https://m.edsoo.ru/7f41a4a6
Hroro mo pazueny 40
Paznen 2. Mexannuyeckue Kojae0aHusi M BOJTHbBI
bu6mmoreka [IOK
2.1 M 7 3
CXAHHMCCKNE KONCOanHA https://m.edsoo.ru/7f41a4a6
bu6mmoreka [IOK
2.2 M .3 8 1 3
CRAMHIICCKHE BOTHEL JBYK https://m.edsoo.ru/7f41a4a6
Hroro no pazgeny 15
Pa3nen 3. DiekTpoMarHuTHOE MOJIe U 3JIEKTPOMATHUTHBIE BOJHBI
DNEeKTpOMarHUTHOE MOJIE U bubnnoreka [JOK
3.1 6 1 1
AJIEKTPOMATrHUTHBIE BOJIHBI https://m.edsoo.ru/7f41a4a6
Hroro 1o pasneny 6
Pa3znen 4. CBeToBbBIE ABJICHUSI
4.1 3aKOHBI pacIpOCTPAHEHHUs CBETa 6 2 bubnnorexa [JOK



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

bubmuoreka [JOK
4.2 JIuH3bl U onTHYecKUE TPUOOPHI 6 1 2 https://m.edsoo.ru/7f41ada6
bu6mmoreka [IOK
4.3 Paznoxxenue 6eoro cBeTa B CIIEKTP 3 2 httos://m.edsoo.ru/7f41ada6
Wroro no pazueny 15
Paszgea 5. KBanTtoBble siBJIeHUA
bubmuorexa [JOK
5.1 Hcnyckanue u norjoueHue cBeTa arToMOM 4 1 https://m.edsoo.ru/7f41ada6
bubmuorexa [JOK
2
> CTpOCHHE ATOMHOIO AApPa 6 1 https://m.edsoo.ru/7f41a4a6
bubmuorexa [JOK
: A
5.3 JIEpHbIE peaKuu ! 1 1 https://m.edsoo.ru/7f41a4a6
Hroro no pazneny 17
Pa3nea 6. [loBTOpuTE1bHO-0000 1AM MOYJIb
6.1 [ToBTOpeHue n 0000IIeHNE COACPIKAHUS 9 9 bu6mmoreka [JOK
' Kypca (usuku 3a 7-9 kimacc https://m.edsoo.ru/7f41a4a6
Htoro no pazneny 9
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 7 23

CornacHo yueOHOMY IJIaHy IIKOJIBI Ha u3ydeHue gpusuku B 9 kiacce orBoautcs 102 vaca, u3 pacuéra 3 yueOHbIX yaca B Henenmo. B paboueit

nporpamme 1o ¢pusnke 2025-2026 y4eOHBIN TO/ COTIIACHO KaJeHIAPHOTO YUeOHOTO rpadrka, C yUETOM BBIXOTHBIX MTPAa3IHUYHBIX JTHEH

3armtanupoBaso 102 gaca.
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MMPOBEPAEMBIE IPE/IMETHBIE PE3YJBTATBI OCBOEHUSA
OCHOBHOM OBPA30OBATEJIbHOM ITPOI'PAMMBI OCHOBHOI'O
OBHIEI'O OBPA30BAHUA

7 KIIACC

Kon
NpoBEPsSIEMOro
pe3yJabTara

IIpoBepsiemble nMpeIMeTHbIE Pe3yJIbTATHI 0CBOEHHS] OCHOBHOIM
00pa3oBaTeJLHOI MPOrPaMMbI OCHOBHOT'0 00111er0 00pa30BaHus

11

HCII0JIb30BATh U3YYCHHBIC ITIOHATUS

1.2

1.3

pas3indaTrb SABJICHHUA MO0 OMHMCAHHUIO HMX XapaKTCPHBIX CBOMCTB M Ha

OCHOBC OIIBITOB, ICMOHCTPUPYIOIIHUX JaHHOC (1)I/I3I/I‘IGCKOG SABJICHUC

pacrio3HaBaTh IPOSIBIIEHHME M3YyYEHHbIX (PU3MUECKUX SIBICHUH B
OKpY’KaloIeM MHpE, B TOM 4YHCIIe (U3UYECKUE SBICHHUS B MPHUPOIE,
IPU 3TOM NEPEBOAMTH MPAKTHUYECKYIO 33/1a4dy B Y4eOHYIO, BBLIEIATDH

CYyIIECTBEHHbIE CBOMCTBA (IPU3HAKN) PUZNUECKUX SABJICHUN

1.4

ONKCHIBaTh H3YYCHHBIE CBOMCTBA Tel U (PU3MUECKHE SBICHMUS,
UCTONB3ys (U3NYECKHE BEIMYMHBI, IPU ONHCAHUU TMPABUIIBHO
TpakToBaThb (U3MYECKUH CMBICI MCIONb3YEMbIX BEIMYMH, HX
0003HaueHMsI ¥ €AUHULIB! (PU3NUYECKUX BEITMYUH, HAXOIUTh (POPMYIIBI,
CBA3BIBAIOIIME JaHHYIO (U3WYECKYI0 BEIUYMHY C JAPYTHUMH
BEIMYMHAMHU,  CTPOUTh  TpaQUKHd  H3YYEHHBIX  3aBHCHUMOCTEH

(UBUYECKUX BEITUYUH

1.5

XapaKTCPU30BaTh CBOMCTBa TCI, (I)I/I3I/I‘-ICCKI/IC SABJICHUS W TIPOLICCCHI,
HCIIOJIB3YsA H3YYCHHBIC 3aKOHBI, IIpU OTOM JaBaTb CJIOBECHYIO
(I)OpMy.HI/IpOBKy 3aKOHa MW  3aIllkMChiBaTb €0 MaTCMaTH4YCCKOC

BBIPAKECHHE

1.6

OO0BACHATh (U3UYECKUE SIBICHUS, MPOLECCHl U CBOWCTBA Tell, B TOM
qucie€ W B KOHTEKCTE CHUTyallUld MNPaKTUKO-OPUEHTHUPOBAHHOIO
XapakTepa: BBIABIATh NPUYMHHO-CIEACTBEHHbIE CBSI3U, CTPOUTH
oObsicHeHne u3 1 — 2 JorM4yeckux ImaroB ¢ omopoi Ha 1 — 2
U3y4EHHBIX CBOMCTBA (PU3MUYECKUX SIBICHUM, PU3MUECKUX 3aKOHA MU

3aKOHOMEPHOCTH

1.7

pemiath pacyéTHbie 3a1aud B 1 — 2 neHCTBUSI, UCIIONB3YSl 3aKOHBI U




(dbopMmyIbl, CBsI3bIBaONINE (PU3NUECKHUE BETMUUHBI: HA OCHOBE aHAIM3a
YCIIOBHMsS 3aJa4yd 3alUChIBaTh KpPaTKOE YCIOBHE, IIOACTABIIATH
¢u3nveckrue BeTUUUHBI B (POPMYIIBI M IPOBOJIUTH PACUETHI, HAXOIUTh
CIPaBOYHBIC JIaHHBIE, HEOOXOIUMBIE JUIsI PEILIEHUs 3a/1a4, OLIEHUBATh

PEAUTUCTUYHOCTH MOTYICHHON (PU3NYECKON BETUIHHBI

1.8

pacmo3HaBaTh MPOOJIEMBbI, KOTOPHIE MOXHO PEIIUTh MPH IMTOMOIIU
bu3NYeCKUX METOJOB, B ONHMCAHWU UCCIIEJOBAHUS  BBIICIATH
MPOBEPSAEMOE MPEAIION0KEHUE (rumoresy), pasynyarh u
MHTEPIPETUPOBATh MOJYYEHHBIM pPE3yJabTaT, HaXOAUTHb OLIMOKU B

XO0J¢€ OIibITa, ACJIaTh BBIBOJLI 110 €0 pE3yjibTaTaM

1.9

1.10

1.11

NPOBOJUTH OMBITHI 10 HAOMIOACHUIO (DU3MUYECKUX SIBICHUNA WIIH
dbusznueckux  CBOMCTB  Ten:  (QopMynaHpoBaTh  MPOBEpsSEMBIC
OPEINONIOKEHUs, CcOOMpaTh  yCTAaHOBKY M3  NPEAIOKEHHOTO

060py,I[OBaHI/I$I, 3aIIMChIBAaTh XO/J OIIbITa U (1)OpMy.]'II/IpOBaTI> BBIBOJbI

BBINOJIHATH TPSMBIE U3MEPEHUS C HCIOJIb30BAaHUEM AaHAJOIOBBIX M
U(PPOBBIX MPUOOPOB, 3aMHCHIBATH TOKA3aHUS MPUOOPOB C YIETOM

3aJJaHHOM aOCOIIOTHOM MOTPETHOCTH U3MEPEHUI

IPOBOAMTH  MCCIEAOBAHME  3aBUCUMOCTH  OJHOW  (U3NUYECKOU
BEIIMYUHBI OT JPYro C UCIONb30BAHUEM MPAMBIX HW3MEPEHUH,
y4acTBOBaTh B IJIAHUPOBAaHUM Y4E€OHOTO HCCIENOBaHUs, cOOMpaTh
YCTaHOBKY U BBINIOJIHATh U3MEPEHUS, CIEAYS NPEITI0KEHHOMY ILIaHY,
¢ukcupoBaTh pPE3yibTAThl IOJYYEHHON 3aBUCHUMOCTH (PU3MUECKHX
BEJIMYMH B BUJIE NIPEUIOKEHHBIX TaOIUIl U TpadHKOB, IeJIaTh BBIBOIbI

10 pe3yJibTaTaM MCCIeI0BaHUS

1.12

1.13

MMPOBOAWUTE KOCBCHHBIC HN3MCPCHUIA CbI/ISI/I‘IeCKI/IX BCJIIMYHH, CJICAYyA
HpCHHO)KCHHOﬁ HWHCTPYKIUU: IIPU BBINIOJIHCHUU H3MCpCHHI>i CO6I/IpaTB
OKCIICPUMCHTAJIIBHYIO YCTAHOBKY W BBIYHUCIATH 3HAYCHUC HCKOMOM

BCJIMYHHBI

CO6J'IIOI[aTL IpaBujia TCXHUKH 0e30IMacHOCTH npu pa60Te C

1a00paTOPHBIM 000pyI0BaHUEM

1.14

yKa3blBaTh MPUHIMNBI  JAEHCTBUS TpUOOPOB W TEXHUUYECKUX
YCTPOMCTB, XapaKTepU30BaTb IPUHLMIBI JEUCTBUS H3YUYECHHBIX
npuOOPOB M TEXHUYECKMX YCTPOMCTB C IOMOUIbIO HMX OIMCaHUS,
UCTONB3ys 3HAaHUA O CBOMCTBax  (PU3MYECKUX  SIBICHUH U

HeoOXoauMbIe (PU3NUECKHUE 3aKOHBI i 3aKOHOMEPHOCTH




1.15

NOPUBOAUTH TNpPHUMEPHl (HAXOAUTH HMH(MOPMAIMIO O MpHUMEpax)
NPaKTUYECKOTO UCTIOIb30BaHUS (DU3MYECKUX 3HAHUI B MMOBCETHEBHOMN
KU3HM i1 oOecriedeHHsi O€30MacHOCTH TpU  OOpamieHuu ¢
npuOOpaMy M TEXHUYECKHUMH YCTPOWCTBAMH, COXPAHEHUS 3I0POBbs U

COOJTIOICHYSI HOPM DKOJIOTUYECKOTO TIOBE/ICHHS B OKPYKAIOIIEH cpefie

1.16

OCYILECTBIISATh OTOOP MCTOYHMKOB MH(popManuu B cetu MHTEpHET B
COOTBETCTBMHM C 3aJaHHBIM [OWCKOBBIM 3alpOCOM, Ha OCHOBE
UMEIOIMXCA 3HAHUN W MyTEM CpPAaBHEHHS PA3IMYHBIX HCTOYHUKOB
BBIJICTATh MH(OpMANUIo, KOTOpas SBJSIETCS NMPOTHBOPCUMBON WM

MOJKET OBITh HEIOCTOBEPHOU

1.17

HCII0JIb30BATh pu BBINIOJTHEHUH y4eOHBIX 3a/laHui
HAyYHOTIOMYJSIPHYIO  JUTEpaTypy  (QU3UYECKOTO0  COACpIKAHMS,
CIpaBOYHBIE MaTepHalibl, pecypcbl ceTu VHTepHer, BIaAeTh
npuéMaMy KOHCTIEKTHPOBAHUS TEKCTa, IpeodpazoBaHus HHPOpMALIHU

13 OJJTHOM 3HAKOBOW CHUCTEMBI B IPYTYIO

1.18

1.19

CO3/1aBaTh COOCTBEHHBIE KPAaTKHE NMUChMEHHBIE U YCTHBIE COOOIIECHUS
Ha OCHOBe 2 — 3 HCTOYHMKOB HH(OpMauu (U3NIECKOro
COJIep’KaHus, B TOM 4YMCJIe MyOJUYHO JIeNaTh KpaTKue COOOIIEHUS O
pe3yibTaTax MPOEKTOB WM YYeOHBIX HCCIIEJOBaHUM, NpPH 3TOM
rPaMOTHO HCIIOJIb30BAaTh M3YyYCHHBIM IOHATUWHBIM ammapar Kypca

(I)I/ISI/II(I/I, COIIPOBOKAATH BBICTYIIJICHUC npe3eHTauHeﬁ

IIPY BBHITIOJTHEHUH Y4EOHBIX MPOEKTOB M UCCIIEI0BAaHUI paclpeeaTh
00513aHHOCTH B TPYIINIE B COOTBETCTBUU C MOCTaBJIEHHBIMHU 3a/l1a4aMH,
CIEINTh 3a BBIIIOJIHEHWEM IUIAHA JIEWCTBHMM, aJIE€KBAaTHO OLICHUBATH
COOCTBEHHBIM BKJaJ B JIEATENIBHOCTh TPYINIBI, BbICTPaUBATh
KOMMYHUKaTUBHOE B3aUMO/ICHCTBHE, YUHUTBIBASI MHEHHE

OKPY>KaOIINX

8 KUIACC

Kon
NpoBepsieMoro
pe3yJjabTara

IIpoBepsiemble peMeTHbIE Pe3yJbTATHI 0CBOEHHUS OCHOBHOM
o0pa3oBaTe/ibHOII MPOrPaMMBbI OCHOBHOTI'0 00111er0 00pa30BaHUs

11

HCIIOJIBb30BaTh ITOHATHA

1.2

pas3indaTth SABJICHHUA IO OMHCAHHWIO HUX XapaKTCPHBIX CBOMCTB U Ha




OCHOBC OIIBITOB, ICMOHCTPUPYIOIIHUX JAaHHOC (1)I/I3I/I‘-IGCKO€ SABJICHUC

1.3

14

1.5

pacrio3HaBaTh TPOSIBIICHHE M3YyYCHHBIX (PU3MUECKUX SIBICHUH B
OKpYXarolleM MUpe, B TOM uucie (GU3NYECKUE SIBICHUS B MPUPOJE,
IIPU 3TOM IEPEBOJUTH MPAKTUYECKYIO 33auy B YYEOHYIO, BBLICIATH

CyIIECTBEHHBIE CBOICTBA (MIpU3HAKU) PUBUYECKUX SIBICHUN

ONUCBHIBATh H3YYEHHBIC CBOWCTBA Tel U (pU3MUECKUe SBIIEHUS,
UCTIONB3Yysl (U3NYECKHE BEIMYMHBI, IPH ONHCAHWUU TPABUIBHO
TPAaKTOBaTb  (PU3MYECKMH  CMBICI  HCHOJB3YEMBIX  BEJIMYHUH,
0003HauCHHSI ¥ €AUHUIIB! (PU3MUECKUX BEIMUNH, HAXOIUTH (POPMYIIHI,
CBA3BIBAIOIME JIAaHHYIO (PU3MUECKYI0 BEJIUYMHY C JAPYTUMHU
BEIIMYMHAMHU, CTPOUTH TpapuKd  M3YYEHHBIX  3aBHCUMOCTEH

(1)I/ISI/I‘IGCKI/IX BCINYHH

XapaKTCPpHU30BaATb CBOICTBa TCII, (1)I/ISI/I‘IGCKI/IC SABJICHUS W IIPOLCCCHI,
HCIIOJIB3YysA HW3YYCHHBIC 3aKOHBI, IIpU OSTOM JaBaTb CJIOBCCHYIO
(1)OpMy.]'II/IpOBKy 3aKOHa MW  3alIucCblBaTb €ro MaTrcMaTH4diCCKOC

BBIPAKECHHE

1.6

1.7

1.8

00BSACHATH (hU3MUECKHE MPOLIECCHl M CBOWCTBA TEN, B TOM YHUCIIC U B
KOHTEKCTE CHUTYyalldid MPAKTUKO-OPHUEHTHUPOBAHHOTO  XapakTepa:
BBISIBJISITH IPUUMHHO-CIIEICTBEHHBIE CBSA3H, CTPOUTH 00bsACHEHHUE U3 1
— 2 JOTUYECKHX IIaroB ¢ MOMOIIbI0 1 — 2 H3y4YeHHBIX CBOMCTBA

(bI/ISI/I‘ICCKI/IX HBHGHHﬁ, (l)I/ISI/ILIeCKI/IX 3aKOHa UJIM 3aKOHOMEPHOCTHU

pemiath pacyéTHble 3a7aud B 2 — 3 NEHCTBHUSI, UCIONb3YS 3aKOHBI U
dbopMyIbl, CBS3BIBAIOIINE (PU3NUYECKUE BETUYMHBI: HA OCHOBE aHaIU3a
YCIJIOBHS 3a/1a4yl 3aIIUChIBAaTh KPATKOE YCIOBUE, BBIBIATH HEJOCTATOK
JMAHHBIX Ui pelIeHUs 3aJadyd, BbIOMpaThb 3aKOHBI M (HOPMYIIBI,
HEOOXOMUMBIC Ui €€ pElIeHUs, MPOBOAUTHh Pacuy€éThl M CPABHUBATH
MOJIydeHHOE 3HadyeHHe (U3MYECKOM BEJIMYMHBI C HW3BECTHBIMU

JaHHBIMH

pacCrio3HaBaThb HpO6J’ICMBI, KOTOPBIC MOXHO pCHIUTH IIPpU IMOMOIIN
(1)I/I3I/I'-IGCKI/IX METOOOB, UCITOJIB3YA ONMMCAHUEC UCCIICAOBAaHNA, BEIACIATH
MMPpOBEPACMOC TMPCANOJIOKCHUC, OLCHUBATH IPABUIIBHOCTH IIOpsAAKaA

MMPOBEACHUA UCCIICA0OBaHMA, ACJIaTh BBIBOIABI

1.9

IPOBOANTH OMNBITHl 1O HAOMIOACHWIO (M3MYECKUX SBICHUH WIN
¢u3mueckux  CBOMCTB  Tel:  (OpMymupoBaTh  MpOBEpsieMble

MPENIOoNIOKEeHNUs, coOupaThb  yCTAaHOBKY M3  MPEAJIOKEHHOTO




000pyI0BaHUs, ONUCHIBATH X0/ ONBITA U (HOPMYITUPOBATH BBIBOIBI

1.10

BBITIOJIHSATH TPSMbIE HM3MEPEHUSI C HCIOJIb30BAHUEM aHAJIOTOBBIX
npuOOpPOB U AATYUKOB (HPU3HUECKUX BEIMYUH, CPABHUBATH PE3YIbTAThI

U3MEPEHHH ¢ yUETOM 3a/1aHHOM a0COIFOTHOM MOrPEIIHOCTH

1.11

1.12

OPOBOJIUTH  HMCCIECJOBAHWE  3aBUCUMOCTH  OJHOH  (hU3HYECKOH
BEJIMYMHBI OT JAPYrOM C HCIOJIB30BAHUEM MPSMBIX H3MEPECHUM:
IUIAHUPOBATh HCCJIEIOBAHUE, COOMpATh YCTAHOBKY U BBINOJIHATH
U3MEpEHus, cielysd  IpeUIOKEHHOMY  IUIaHy,  (DPUKCHPOBATh
pe3yJbTaThl MOJIyYUEHHOM 3aBUCUMOCTU B BUJE TaOJUIl U IpaHKOB,

ACJIaTh BBIBOABI 110 PE3yJIbTaTaM UCCICAOBAHUA

OPOBOJIUTh  KOCBEHHbIE  W3MEPEHUs  (U3MYECKUX  BEJIMYHUH:
IUTAHUPOBATh U3MEPEHUs, COOMPATh SKCIEPUMEHTAIBHYIO YCTaHOBKY,
clelys. IPENJOKEHHOM HWHCTPYKLUMH, U BBIYMCIATH 3HA4YCHHE

BCJIMYNHBbI

1.13

C06.]'IIO,I[aTI> InpaBujia TCXHHUKH 0e30macHOCTH IIpu pa60Te C

71a00paTOPHBIM 000PYI0BaHUEM

1.14

1.15

1.16

1.17

XapaKTepu30BaTh NPUHLUIBI JEHCTBUS HU3YUYEHHBIX NpUOOPOB U
TEXHUYECKUX YCTPOWCTB C OINOpPOM HAa MUX OIUCAHUA, HUCIOJb3Ys
3HaHHA O CBOMCTBaX (PU3MUYECKUX SBICHMM U HEOOXOJIUMBIE

(I)I/ISI/I‘ICCKI/IC 3aKOHOMCPHOCTHU

pacro3HaBaTh IIPOCTHIE TEXHUYECKUE YCTPOWCTBA U U3MEPUTEIBHBIC
npuOOpHI IO CXeMaM M CXEMaTUYHBIM PUCYHKaM, COCTABIISATH CXEMbI
JNIEKTPUYECKUX LENed C IOCIEAOBATEIBHBIM W IapallIeIbHBIM
COCIVHEHUEM  JJIEMEHTOB, pa3iuyas YCIOBHbIE 0003HA4YEHUs
JJIEMEHTOB DJIEKTPUUYECKUX LIECTIEH

OPUBOANUTH TNpPHUMEPHl (HAXOAUTH HMH(OpMAIMIO O MpHUMEpax)
MIPAKTUYECKOTO UCIIOIb30BAHUS (PU3NYECKUX 3HAHUH B MOBCEIHEBHOM
KHU3HU Juid  o0ecriedeHHss O€30macHOCTH TpU  OOpallleHHuH ¢
npuOopaMy U TEXHUYECKHUMH yCTPOWCTBAMHU, COXPAaHEHHUSI 3/I0POBbS U

CO6J'IIOI[CHI/I$I HOPM 5KOJIOTUYCCKOTO IOBCICHUA B OKPY)KaIOH_ICI‘/’I cpeac

OCYILECTBIISATh MOMCK MHPOPMALUU (PU3NUECKOTO COEpIKAHUS B CETH
HNHTepHeT, Ha OCHOBE HMEIOIMXCS 3HAHWW W IYTEM CpPaBHEHUS
JOTIOJTHUTENBHBIX HCTOYHUKOB BBLACTATh HH(POPMALUIO, KOTOpas

SBJISIETCS IPOTUBOPEUUBON MM MOKET OBITH HEJOCTOBEPHOM

1.18

UCTOJNb30BaTh NPU  BBINOJHEHUM YYEOHBIX 3aJaHUA  HAy4YHO-




1.19

HOMYJSIPHYIO JINTEPATypy (U3NYECKOTO COACpIKaHUs, CIPaBOYHBIC
MaTepuainsl, pecypchl cetu MHTepHer; Biazers  npuémMamu
KOHCIIEKTUPOBAHUs TEKCTa, Mpeodpa3oBaHus WHPOPMAIMUA U3 OJHON

3HAKOBOW CHUCTEMBI B IPYTYIO

€0O3/1aBaTh COOCTBEHHbIC MMChMEHHbBIC  KPATKHE YCTHBIC COOOIICHHS,
0000mas wHPOPMAIMIO W3 HECKOJIHKUX HCTOYHUKOB (U3HUYECKOTO
COJZICp)KaHHs, B TOM 4YHCIC IMYyOJMYHO MPEACTABIATh PE3YIbTAThI
OPOCKTHONH WJIM KCCJICIOBATEIbCKON  JCSITEIBHOCTH, TMPH 3TOM
IPAaMOTHO HCIIOJIb30BaTh M3YYCHHBIH MOHATHHHBIN ammapar Kypca

($U3UKH, CONPOBOKIATH BHICTYIIJICHUE NTPE3eHTalluel

1.20

9 KIIACC

Kon
NpoBepsieMoro
pe3yJbTara

11

1.2

13

IPU BBIOJIHEHUH yYeOHBIX TMPOEKTOB M MCCIEHAOBAHHHA (HU3NIECKUX
IPOLIECCOB paclpesesaTh 00S3aHHOCTU B IPYIIE B COOTBETCTBUU C
IIOCTaBJICHHBIMM  33Ja4aMM, CJICAWTh 34 BBIOJIHEHUEM IUIAHA
JEUCTBUH M KOPpPEKTUPOBAaTh  €ro, aJeKBAaTHO  OLECHUBAaTh
COOCTBEHHBIM BKJIaJ] B JEATEIBbHOCTb TIPYIIbl, BBICTPAUBATH
KOMMYHUKAaTUBHOE  B3aUMOJCHCTBUE,  MpOSBIAA  TOTOBHOCTH

paspemaTh KOH()IUKTHI

IIpoBepsiemble peaMeTHbIE Pe3yJIbTATHI 0CBOCHHUS OCHOBHOM
o0pa3oBaTe/IbHOI NPOrPaMMBbI OCHOBHOTI'0 00111er0 00pa30BaHUs

HCIOJIb30BAaTh U3YYCHHBIC ITIOHATUS

pas3indaTtb SABJICHUA IO OMHCAHHUIO HMX XapPaKTCPHBIX CBOMCTB U Ha
OCHOBC OIIBITOB, ICMOHCTPUPYIOIIHUX JAaHHOC (I)I/ISI/IHCCKOC SBJICHUC
pacno3HaBaTb MPOABJIICHUC HN3YUCHHBIX (I)I/I3I/I"IGCKI/IX SIBJICHUN B
OKpYy»KaromeM MHpe, B TOM YUCIIC CbI/ISI/I‘—IeCKI/Ie SABJICHUSA B IPHUPOAC,

npu 5TOM NEPCBOAUTL IMPAKTHUYCCKYIO 3a71a4y B yqe6Hy}0, BBIACIIATD

CyILIECTBEHHbIE CBOICTBA (MIpU3HAKU) GUZUYECKUX SIBIICHUN

14

ONKCHIBATh HW3YyYEHHBIC CBOWCTBA Tell W (PU3MUECKUE SBICHUS,
UCTONB3ys (U3NYECKHe BEIMYMHBI, INPU ONHCAHUU TMPABUIIBHO
TPAaKTOBaTh  (DU3MYECKMH  CMBICT  HCIOJB3yEeMBIX  BEJIMYMH,
0003HauCHHSI ¥ €AUHUIIB! (PU3MYECKUX BEITMYUH, HAXOIUTH (POPMYIIBI,

CBSA3BIBAIOIIME JaHHYIO (U3WYECKYI0 BEIMYMHY C JAPYTUMHU




1.5

BEIMYMHAMHU, CTPOUTh TpapUKHd  HM3YYEHHBIX  3aBHCHMOCTEH

(1)I/I3I/I‘ICCKI/IX BCJIIMYHH

XapaKTEpHU30BaTh CBOMCTBa TCI, (bHSPI‘leCKI/Ie SABJICHUSA W ITPOLECCHI,
HCIOJIB3YySA H3Y4YCHHBIC 3aKOHBI, IIpU 3TOM JOaBaTb CJIOBCCHYIO
(bOpMy.]'II/IpOBKy 3aKOHa MW  3alluChblBaThb €ro MaTreMaTH4YCCKOC

BBIpaXXECHHE

1.6

OOBSICHATH (PU3UYECKHE MPOLECCH M CBOMCTBA TEN, B TOM YHUCIE U B
KOHTEKCTE CUTyallMd IPAaKTUKO-OPUEHTUPOBAHHOIO  Xapakrepa:
BBISIBJISITH IPUUMHHO-CJIEICTBEHHBIE CBS3H, CTPOUTH O0BSCHEHUE U3 2
— 3 JOrMyYecKux ILIaroB ¢ IMOMOIIbI0O 2 — 3 H3y4YeHHBIX CBOICTBa

(bU3NUeCKUX SIBICHHUH, GPU3NICCKUX 3aKOHA HITH 3aKOHOMEPHOCTH

1.7

pemiate pacu€THele 3amadyd (omUparomuecs Ha cuctemy u3 2 — 3
YPaBHEHMI), HCHOJB3ys 3aKOHbl M  (OPMyJbl, CBSI3bIBAIOILUE
(Gusnyeckue BEIMYMHBI: HAa OCHOBE aHalu3a YCIOBHA 3aJadu
3allUCBIBaTh ~KPAaTKOE YCJIOBUE, BBISIBIATh HEJOCTAIOIUE WIIH
M30BITOYHBIC JaHHBIC, BEIOUPATh 3aKOHBI U (POPMYIIBI, HEOOXOTUMBIE
JUIsL PELIEHUs, MPOBOAUTH DPACUETHI M OLICHUBATh PEATUCTHYHOCTD

MOJIyYEHHOT0 3Ha4Y€HUs (PU3MUECKON BEIMUNHBI

1.8

1.9

pacno3HaBaTb HpO6J'IeMBI, KOTOpBIC MOXHO PpCIIUTh IMpPH I[MOMOIIU
(1)I/ISI/I‘~ICCKI/IX MCTOAOB, MCIIOJIB3Yysl OMMMCAHUEC HCCIICIOBAHUs, BBIACIATH
MMPOBECPACMOC TIPCAIIOJIOKCHNUE, OLCHUBATH IIPABUIIBHOCTL IIOPSAAKA
MMPOBCACHUA HCCIICAOBAaHWA, [AC€JIIaTb BBIBOJAbI, HWHTCPHPECTUPOBATH

PE3YIIbTAThL Ha6HIOI[eHI/II>’I 1 OIIBITOB

MPOBOAMTH OMBITHl MO HAOMIOAEHUI0 (U3NYECKUX SBICHUA WIN
(bu3NYECKUX CBOWCTB TEJI: CAMOCTOSITEIBHO COOMPATh YCTaHOBKY M3
M30BITOYHOTO Habopa 00OpyHOBaHUS, OMHCHIBATH XOJ OMBITA U €rO

pe3ynbTaThl, GOPMYINPOBATH BHIBOJIBI

1.10

1.11

MPOBOAWTh TMPU HEOOXOTUMOCTH CEPHUI0 TMPSIMBIX H3MEPEHHI],
ompesieNsis CpeAHee 3HAueHUE H3MepseMoil BenuuuHbl ((PokycHOe
paccTostHuEe coOuparomeld JUH3bI), 000CHOBBIBATH BBIOOpP crocoba

U3MepeHus (M3MEPUTEIBHOTO Mproopa)

IPOBOJUTH HCCIENIOBAaHUE 3aBHUCUMOCTEH (DHU3WYECKHX BEJIHYUH C
WCIIOJIb30BAHUEM IIPSIMBIX M3MEPEHUN: IIAHUPOBATh HCCIEIOBaHUE,
CaMOCTOSITENIFHO COOMpaTh YCTaHOBKY, (UKCHPOBATh pE3yJIbTaThl

HOHy‘ICHHOﬁ 3aBHUCHUMOCTH (1)I/ISI/ILICCKI/IX BCJIIMYHMH B BUJC Ta6J'II/IHI/I




Fpa(bI/IKOB, ACJIaTh BbIBOALI 11O PE3YyJIbTaTaM UCCICOAOBAHUA

1.12

NPOBOIUTh  KOCBCHHBIE  W3MEPEHUs  (U3MYECKUX  BEIHYHUH:
IUTAHUPOBATh U3MEPEHHs], COOMPATh SKCIEPUMEHTAIBHYIO YCTaHOBKY
U BBIIOJHATh H3MEPEHUs, CJIEeAys MpPENIOKEHHOW HMHCTPYKIUH,
BBIYUCIIATh 3HAYEHUE BEIWYMHBI M aHAJIM3UPOBATh IIOJIyYECHHbIE

pe3yJbTAThI C YYETOM 3aJaHHOM NMOTPEIIHOCTH U3MEPEHUI

1.13

1.14

coOmonaTh TMpaBWja TEXHUKUM Oe3omacHOCTH TpH  pabore ¢

J1abopaTOPHBIM 000PYTIOBAHUEM

pasinyaTh OCHOBHBIE NPHU3HAKM HM3YYEHHBIX (PU3MUECKUX MOJelei:
MaTepHaibHasi TOYKa, a0COIIOTHO TBEPIOE TEIO, TOUYCUHBIH NCTOYHHUK
CBeTa, JIy4, TOHKas JIMH3a, IUIAHETapHas MOJENb aTOMa, HYKJIOHHas

MOZCJIb aTOMHOI'O AApa

1.15

XapaKTepu30BaTh NPUHLUIIBI JIEHCTBUS HU3YYEHHBIX HpUOOPOB U
TEXHUYECKUX YCTPOWCTB C ONOpPOM HAa HUX ONMUCAHUA, HMCIOJb3Ys
3HaHUS O CBOWCTBaX (U3MYECKUX SBJIEHUM U HEOOXoIuMble

¢uznyecKkne 3aKOHOMEPHOCTH

1.16

UCIIOJIb30BAaTh CXEMbl M  CXEMaTHYHblE PHUCYHKH H3YYEHHBIX
TEXHUUYECKUX YCTPOMCTB, M3MEPHUTEIBHBIX npubopoB "
TEXHOJIOTHYECKHUX IPOLIECCOB MPHU PEUICHUH Y4eOHO-TPAKTHUECKUX
3ajjay, ONTUYECKHE CXEMBI JUIsl MOCTPOEHHS N300paKEHUH B MIOCKOM

3epKajie u coOuparoIeii TuH3e

1.17

NPUBOJIUTH TNpPUMEPHl (HAXOIUTh HWHPOPMAIUI0O O MpUMeEpax)
MPAKTUYECKOTO UCIIONIb30BaHUS (PU3NYECKUX 3HAHUU B MOBCETHEBHOM
KU3HU i1 oOecnedeHus: Oe30MacHOCTH TpU  OOpalieHuu ¢
npruOoOpaMu U TEXHUYECKUMH YCTPOUCTBAMHU, COXPAHEHHUS 3/I0POBbS U

COOJTIOIEHHST HOPM DKOJIOTHYECKOTO TTOBECHUS B OKPYKAIOIICH cpere

1.18

OCYIIECTBIISATh MOUCK MHPOPMAIHN (PU3HMUECKOTO COACPKAHUS B CETH
WutepHer, caMocTosTeNnbHO (OpMYIHpYysd IOMCKOBBIA  3aIpoc,
HaXOJUTh IYTH  ONpPENEICHHUs  JTIOCTOBEPHOCTH  MOJYyYEHHOU
uHpOpMALlMM HAa OCHOBE MMEIOUIMXCS 3HAHUM M JIOMOJHUTEIBHBIX

HUCTOYHUKOB

1.19

UCIOJIb30BaTh IPH  BBIMOJIHEHUHM Y4E€OHBIX 3a/laHuil  Hay4yHO-
HOMYJSIPHYIO JINTEPATypy (U3NYECKOTO COAEp)KaHUs, CIPaBOYHbIC
MaTepuainsl, pecypchl cetu MHTepHer; Biazers  npuémamu

KOHCIIEKTUPOBAHUs TEKCTa, Mpeodpa3oBaHuss WHPOPMAIUUA U3 OJHON




3HAKOBOM CUCTEMBI B IPYT'yIO

1.20

CO31aBaThb COOCTBEHHBIE ITHCHMEHHBIE U YCTHBIC COO6IJ.I€HI/I$I Ha
OCHOBE HH(pOpMAllUM M3 HECKOJBKHUX HCTOYHHUKOB (U3UUECKOrO
coJlep)KaHusl, MyOJIMYHO NPEACTAaBIATH PE3YJIbTaThl MPOEKTHOW WM
UCCIICJOBATEIbCKON  AEATEIBbHOCTH, IIPH  3TOM  I'PaMOTHO
UCIIOJIB30BaTh U3YYEHHBIN TOHATUNHBIN anmnapar u3y4acMoro paszena
(GU3MKKH U CONPOBOXKIATh BBICTYIUIEHHWE NpE3CHTalUed ¢ y4EToM

O0COOEHHOCTEN ayAUTOPUM CBEPCTHUKOB

1.21

IIPU BBINOJHEHUM Y4€OHBIX IPOEKTOB M HCCIENOBAaHUN (PU3NUECKUX
IPOLIECCOB paclpeneisaTh 00S3aHHOCTU B IPYIIE B COOTBETCTBUU C
IIOCTaBJICHHBIMM  33Ja4aMM, CJIECAWTh 34 BBIIOJIHEHUEM IUIAHA
JEUCTBU M KOPpPEKTUPOBAaTh  €ro, aJeKBAaTHO  OLECHUBAaTh
COOCTBEHHBIM BKJIaJ] B JEATEIbHOCTb TIPYIIbl, BBICTPAUBATH
KOMMYHHMKaTUBHOE  B3aUMOJCHCTBUE,  IpOSABIAL  TOTOBHOCTH

pa3pemaTth KOHQIUKTHI




IMPOBEPAEMBIE 3JIEMEHTBI COAEP KAHUSA

7 KIIACC

Kon
pa3neia

Kon

3JIEMEHTA

IIpoBepsiemble 1eMEHTHI COIePKAHUS

®U3UKA U EE POJIb B IIO3HAHUU OKPYXXAIOIIEI'O MHPA

1.1

®uszuka — Hayka O Ipupoje. SIBieHus npUpPOABL.
dusnyeckue SBICHUSA: MEXaHWYECKHE, TEIUIOBBIE,

SJICKTPUYCCKUEC, MATHUTHBIC, CBETOBBIC, 3BYKOBLIC

1.2

@dusnueckue BenWuWHBL.  V3MepeHne — PpuU3MUECKUX
BenuuuH.  Pusnueckue  npubopsl.  [lorpemHocTs

U3MepeHuil. MexxayHapoHasi CUCTEMA €IMHUIL

1.3

1.4

1.5

EcrtecTBeHHOHay4yHBI METOJ| MO3HAHUA: HAOJIOJEHUE,
IIOCTAaHOBKAa HAay4HOT'O BOIIPOCA, BBIABUKCHHE THIIOTE3,
OKCIIEPUMEHT 10 TMPOBEpPKE TUIMOTE3, OOBSCHEHHE

Ha6moz[aeMor O SABJICHUSA
Omnucanue (I)I/I3I/I‘-ICCKI/IX SIBIICHUI C HOMOIIIBIO MOAEIEH

[TpakTrueckue paboThI:

H#HH#HPar###113MepeHne paccTosHUI.
#HH##Par###13mepenue 00bEMa KUIKOCTH M TBEPAOTO
Tena.

#H##Par###OnpeneneHue pa3sMepoB MallbIX Tell.
#Hi#Par###13Mepene  TeMmnepaTypsl  IIPH TOMOILU

KHUJKOCTHOTO TEPMOMETPA U 1aTYMKA TEMIIEPATypPhl

INEPBOHAYAJIBHBIE CBEJJEHNM A O CTPOEHUU BEIIIECTBA

2.1

###Par#H#CTpoeHne BelecTBa: aTOMbl U MOJIEKYJIbI, UX
pasmepbl.  OmbITBI,  JIOKa3bIBAIOLIME  JUCKPETHOE

CTPOCHUE BCUICCTBA

2.2

#Hi#Par###]lpmkenne  vactuir  BemiectBa.  CBSA3b
CKOPOCTH  JBWKEHUS  4YacTUIl C  TEMIepaTypou.

bpoyHoBckoe nBmwxkenue, muddy3us

2.3

B3anmoneiicTBHe YacTHI] BELIECTBA: IPUTSHKEHUE U

OTTAJIKMBAaHHC




H#H#Par### ArperaTHple COCTOSTHUSI BEIIECTBA: CTPOSHHUE

ra3oB, JKUJIKOCTeH W TBEPABIX (KPUCTAJUIMUECKUX) TEIl.

2.4 B3anmocBA3b MEXy CBOWCTBAMU BEIIECTB B Pa3HBIX
arperaTHbIX COCTOSHUSAX M UX aTOMHO-MOJICKYJISPHBIM
CTpPOCHUEM

2.5 Oco0eHHOCTH arperaTHbIX COCTOSTHUHN BOIBI
[TpakTuyeckue pabOTHI:
#H##Par###0OneHka quaMeTrpa aToMa METOJIOM PSIOB (C
UCTOJIb30BaHueM (Gotorpaduii).

2.6 #HHPar###OneITEl 110 HAONIONEHHWIO  TEIUIOBOTO

pacIIupeHHsl Ta30B.
H#HAHAPar#H#ONbITEL 10 OOHApPYXKEHUIO JEHCTBUS CHII

MOJIEKYJIIPHOTO MPUTSIKEHUS

JIBWDKEHUE U B3AUMOJIEVICTBUE TEJI

31 Mexanuyeckoe JBUKEHHUE. PaBHOMepHOE u
' HEPaBHOMEPHOE JIBIIKCHHE
#HH##Par###CropocTsb. Cpenusis CKOPOCTh npu
3.2 HEPaBHOMEPHOM JBWKEHHUU. Pacdy€r myTm U BpeMeHU
JIBIDKECHUS
SBnenune uHepuuu. 3akoH uHepuuu. B3aummoneiicTBue
3.3 TEN KaK MpUYMHA U3MEHEHUs CKOPOCTHU JBUKEHUS TeEl.
Macca kak Mepa HHEpTHOCTH Teja
34 #H#Par### Inotaocts BemecTBa. CBA3b IUIOTHOCTH C
' KOJIMYECTBOM MOJIEKYJ B €IMHUIIE 00BhEMA BelecTBa
3.5 Cuita Kak XapakTepUCTHKA B3aUMOJICUCTBUS TEI
36 Cuna ynpyroctu u 3akoH ['yka. M3mepeHue cuibl ¢
' MTOMOIIIBIO JUHAMOMETPA
3.7 ###HPar#Ht#ABnenne TsaroteHus u cuia Tsoxkectu. Cuma
' TSKECTH Ha JpYrux miaHerax. Bec Tema. HeBecomocTh
38 Cwna Tpenusi. TpeHHE CKOJBXKEHUS W TPEHHUE IOKOSI.
' Tpenue B Ipupoje U TEXHUKE
3.9 ##HPar#H#CnoxeHne Ccuj, HAMNpaBICHHBIX [0 OJIHOM
' npsMoid. PaBHoIeliCTBYIO1IAs CHIT
3.10 [TpakTrueckue pabOTHI:




OnpeneneHue CKOPOCTHM  PaBHOMEPHOTO  JBM)KEHHUS
(wrapuka B OKMJKOCTH, MOJEJIU  3JIEKTPUYECKOro
aBToMoOmWIss u Tak ganee). OmnpeneneHue cpemHen
CKOpOCTH CKOJIBKEHUS Opycka WM IIapuka 110
HAaKJIOHHOM  IuiocKocTH. OnpeneneHue  IIOTHOCTH
TBEPJIOTO Tela. OnbITHI, JEMOHCTPHUPYIOILUE
3aBHCHUMOCTB pacTshKeHUs (aedopMaruu) MmpyKHHBI OT
OPUIOKEHHOW  cuiibl.  ONBITBI, JAEMOHCTPUPYIOLIHE
3aBUCUMOCTb CUJIbl TPEHUS CKOJIBXKEHHUS OT Beca Tejla U

XapaKTepa COIMPpHUKaCarOmUnXCAa HOBerHOCTeﬁ

®duznyeckue SBICHUS B IPUPOJE: NPUMEPHI JBHKEHUS C
3.11 Pa3IMYHBIMKM CKOPOCTSIMU B KMBOW M HEXWBOW IPUPOJE,

JICHCTBHE CUJIBI TPEHHS B IIPUPOJIC U TEXHUKE
3.12 TexHuueckue yCTporuCTBa: AMHAMOMETD, OIITUITHUKA
JABJIEHUE TBEPJIbIX TEJI, XXUKOCTEN 11 TA30B

41 JaBnenue TtBEpAoro tena. CrnocoObl yMEHbBIIEHUS U
YBEJIMUYEHUS AABJICHUS

42 JlaBnenue raza. 3aBUCUMOCTH JaBJIeHUs Ta3a OT 00bEMa,
TEMIIEpaTyphl

43 Ilepenava naBieHus TBEPIBIMU TEIaMU, KUAKOCTIMHU U
razaMu. 3axoH Ilackans. I[THeBMaTHUecKHe MaIIHHEI

3aBUCHMOCTh  JABJICHUS JKUJKOCTH OT  TIIyOWHBI.
4.4 IMuapocratudeckuit mapagokxc. CooOmaronmecs cocyabl.

FI/II[paBJII/I‘ICCKI/Ie MCXAaHU3MBI

AtMocdepa 3emnu u atmochepHoe naBienue. [IpudanHb
45 CyIIIECTBOBaHUSI BO3AYIIHOW 000m0ukn 3emin. OmbIT
Toppuuennu. 3aBUCUMOCTh aTMOCGHEPHOTO JABJICHUS OT

BBICOTHI HaZl YPOBHEM MOPA

46 W3mepenne arMmocdepHoro mpaeneHus. llpuGopsr s
HU3MEPEHHS aTMOC(EPHOTO JTaBIICHUS

[eiicTBue XUAKOCTM M Ta3a HAa NOTPYKEHHOE B HUX
4.7 Teno. BelTankuBawomas (apxuMmenoBa) cuia. 3aKOH

Apxumena

4.8 [TnaBanue Ten. Bo3gyxomnaBanue




4.9

[TpakTuyeckue paboOTHI:

HccrnenoBanne 3aBHCHMOCTH Beca Tella B BOAE OT
00béMa TOTrpYKEHHOH B IKMIKOCTb YacTH Tela.
OmnpeneneHre BhITAIKMBAIOIICH CUJIbI, TEHCTBYIOIIECH Ha
TEeno,  NOrpyxEHHOE B  JKUIAKOCTb.  [IpoBepka
HE3aBHCUMOCTH BBITAJKMBAIOIIEH CHUIIbI, JEHCTBYIOIIEH
Ha TEJIO B JKUAKOCTH, OT Macchl Tela. OIBITHI,
JIEMOHCTPUPYIOIIME  3aBUCUMOCTb  BBITAJIKUBAIOIIEH
CHJIBI, ACUCTBYIOLIEH Ha TEJIO B KHUIKOCTH, OT 00BEMa
MOTPY>KEHHOW B JKUJKOCTh YAaCTHU TeJla U OT IJIOTHOCTHU
JKUIKOCTH. KonctpynpoBanue apeoMerpa HIIH
KOHCTPYMpPOBAaHHWE  JIOJAKM M  OlpeAelieHne €€

TPYy30IO0IbEMHOCTH

4.10

du3nueckue SABJICHUA B npupoae: BIIMSIHHUC
aTMOC(I)epHOI‘O JaBJICHHA Ha JKUBOM OpraHusMm, IJIaBaHHuC

pBIO

411

TexHudeckue yCTPONCTBA: COOOIIAIOIIMECS COCYBI,
YCTPOMCTBO BOJONPOBOJA, T'MIPABIMYECKUN IIpecC,
MaHOMETp, OapoMeTp, BBICOTOMEp, MOPLIHEBOM Hacoc,

apeoMmeTp

PABOTA, MOITHOCTD, DOHEPTUA

5.1 Mexanudeckas pabora
5.2 Mexannueckas MOIIHOCTD
£ 3 [Ipocthle MeXaHW3MBI: pbluar, OJOK, HaKJIOHHas
' MI0CKOCTh. [IpaBuio paBHOBecHs phlyara
54 [TpumeHeHue TpaBuia PaBHOBECHUS pbldara K OJI0Ky
«3omotoe  mpaBwio»  MexaHWKH.  Koaddumment
9.5 MOJIE3HOTO nercTBUs MEXaHHU3MOB. [Ipocteie
MEXaHHU3MBI B OBITY U TEXHHUKE
5.6 [ToreHManbHas SHEPTrUM TeJa, MOJHATOrO HaJ 3eMIIER
5.7 Kunernueckas sneprus
5 g [Tonnas MexaHnuveckass SHEprusi. 3aKOH HM3MEHEHUS U
' COXpaHECHHSI MEXaHUYECKON YHEPTHH
5.9 [TpakTudeckue paboTHI:




#H#Par###Onpenenenue pabOThl CUJIBI TPEHUS TpU
pPaBHOMEPHOM JBM)KCHHUU Tella 10 TOPU3OHTAIBLHOMI
noBepxHoctu. MccnenoBaHue yciaoBHM — paBHOBECHUS
peryara. HMsamepenue KIIJI HakgIoOHHOM TIJIOCKOCTH.

N3yuenue 3akoHa COXpaHEHUs MEXaHUYECKON YHEPrUuu

duznyeckue SIBICHUS B npupoac: pbHaru B TCJIC

5.10
4eJI0BeKa
TexHuueckue YCTpOHCTBA: pblyar, TMOJBUXHBIA U
5.11 HETOABUKHBIM OJIOKM, HAKJIOHHAs IJIOCKOCTh, MPOCTHIC
MEXaHU3MBbI B ObITY
8 KUIACC
Kon Kon
IIpoBepsiemble 3JIeMeHTHI CO/leP:KAHUS
paszeJia 3JieMeHTa
TEIUJIOBBIE ABJIEHUA
OCHOBHBIE  TIOJIOXKEHMSI  MOJIEKYJISIPHO-KUHETHUECKON
6.1 TEOpUU CTPOEHMs BemiecTBa. Macca U pa3Mmepbl
' MosieKyld.  OmbIThl,  HOJATBEP)KIAIOUIME  OCHOBHbBIE
MOJIOXKEHUS MOJIEKYIISIPHOKUHETUYECKON TEOPUH
Mopnenn  TBEpAOro, JKUAKOTO U Ta3000pa3HOro
6.2 cocrosiHuil BemiecTtBa. Kpucramnmueckue u amopdHbie
Tena
OObsicHeHrEe CBOWCTB Ta3oB, KUJIKOCTEH U TBEPIBIX TET
0 6.3 Ha OCHOBE TIOJIO)KEHUH MOJICKYISIPHOKHHETHYECKON
TEOpUN
6.4 CMaunBaHue U KalWUISIPHbIE SIBICHUS
6.5 TemoBoe paciiupeHue u cxxaTtue
6.6 Temnepatypa. CBs3b TeMIEpaTypbl €O CKOPOCTBIO
' TEIUIOBOTO JIBUKEHUS YaCTHULL
6.7 Buytpennss sueprust. CiocoObl U3MEHEHUs] BHYTpEeHHEH
' SHEPIuu: Terionepeada U CopepiieHue padoThl
6.8 Bunsl Tennonepenauu: TEIONPOBOJHOCTh, KOHBEKIUS,




U3JIy4eHUE

KomuuectBO  TEIIOTHI. VYnenbHas  TEIIOEMKOCTH

6.9
BEILlECTBA
TemmooOMeH u TemIoBO€ paBHOBECHE. YpaBHEHUE
6.10
TETIOBOTO OanaHca
6.11 [1naBneHue U OTBEpAEBaHNUE KPUCTAIUNTMYECKUX BEILIECTB.
. VY enpHas TEmaoTa NniaBJICHUs
[TapooOpa3zoBanue u  koHjeHcauus. Vcnapenue.
6.10 Kunenne. VYnenpHass  Temora  mapooOpa3OBaHUS.
. 3aBUCHUMOCTh TEMIIEPATYphl KUIIEHUS OT aTMOC(EPHOTO
JaBJICHUS
6.13 BnaxxnocTs Bo3myxa
6.14 DHeprus TOIIMBa. Y IeibHas TEII0Ta CrOPaHUs
[MpuHnmmel  paboThl  TerioBbix  aurarenei  KITJ]
6.15 TEIUIOBOTO JABHUTarens. TeraoBble ABUraTeNd U 3alluTa
OKpY’Karolllel cpeibl
3aKOH COXpaHEeHHsI U MPEBPAIEHUS JHEPTHH B TETIJIOBBIX
6.16
npolieccax
[IpakTudeckue pabOTHI:
#HHPar##H#OnbITl 10 OOHAPYXKEHUIO JIEHCTBHS  CHJI
MOJICKYJISIPHOTO TIPUTSIKEHUS.
#A#H#Par#H##0OnbITEL IO  BBIPALIMBAHUIO  KPUCTAJUIOB
MOBAapEHHOM COJIM WM caxapa.
#A#H#Par###OnbITEL 10 HAONIOACHHWIO  TEIJIOBOTO
6.17 pacIIMpPEHHS Ta30B, )KUJIKOCTEH U TBEPIBIX TEI.

#H##Par###Onpenenenue naBlieHUs] BO3ayXa B OayuioHE
IITIPHUTIA.

H#HHH#Par###OnbITEI, IEMOHCTPUPYIOLIUE 3aBUCUMOCTH
JABJICHUS BO3[yXa OT €ro oO0béMa W HArpeBaHHs WU
OXJIAXKICHHUSI.

#H##Par###1IpoBepka TUNOTE3bl JTUHEHHON 3aBUCHMOCTH

JUIMHBI  CTOJIOMKA JKHJIKOCTH B TEPMOMETPUYECKON




6.18

TpyOKe OT TeMIeparyphl.

#H##Par#H##Habmonenne U3MEHEHUS BHYTPECHHEH
SHEPrUH Tejla B Pe3ylbTaTe TEeIUIoNepeaayd U padoThI
BHCIIHHUX CHJI.

###Par###lccnenoBanue SBJICHUS TEIUIOOOMEHA TIPH
CMCIIMBAHUH XOJIOTHOM U TOPSYEH BOJIBI.
#H##Par###OnpenencHue KOJINYECTBA TEIIOTEHI,
MOJIYYEHHOTO BOJIOM MPH TEIJIOOOMEHE C HarpeThiM
METAJLTUICCKUM IHITUHIPOM.

#H##Par####OnpenencHue YIEIbHOM  TEIIOEMKOCTH
BEILIECTBA.

#HH##Par###lccnenoBanue mpoiecca UCIapeHus.
###Par#H##Onpenenenue  OTHOCUTENIBHOM  BIaKHOCTH
BO3/yXa.

###Par###Onpenenenue yneabHOW TEIUIOTHI IJIABJICHUS

JIbaa.

Ouznyeckue SABICHHUS B MPHUPOAE: TOBEPXHOCTHOE
HaTSOKEHHE W KalWULSIPHBIE SBIEHUS B MPHUPOJE,
KpHUCTaJUTBI B Tipupoae, u3nydeHne CoHIa, 3aMep3aHne
BOJI0OEMOB, MOPCKHUE OpH3bl; 00pa3oBaHUE POCHI, TyMaHa,

HNHCA, CHCTa.

6.19

TexHudeckue  yCTpOWCTBA:  KalWUIAPBL, IPHUMEPHI
HCIIOIb30BAaHUS KPUCTAIIOB, JKUJIKOCTHBIH TEPMOMETD,
JaTYMK TEMIIEpAaTypbl, TEPMOC, CUCTEMA OTOIUICHUS
JIOMOB, THTPOMETpPBbI, NCHUXPOMETp, MapoBas TypOuHA,

ABUTATCJIb BHYTPECHHECTO CTrOPaHUs.

OJIEKTPUYECKUE 1 MAT'HUTHBIE ABJIEHUA

7.1 OnexTpuszanus Tei. J[Ba poja dJIEKTPUUECKUX 3apsiioB
B3aumoneiictBue 3apsokeHHbIX  Tenl.  3akoH Kysona

7.2 (3aBHCHMOCTB CHJIBI B3aUMOJEHCTBUS 3apsKEHHBIX TN OT
BEJIMUYMHBI 3aps10B U PACCTOSHUS MEXTy TEJIaMH)

23 DnekTpuyeckoe nosie. Hanpssk€HHOCTh AIIEKTPUYECKOTO

noss. lIpyHOUnD Ccyneprno3unuu 3JIEKTPUYECKUX I10JIEH




(Ha Ka4eCTBEHHOM YPOBHE)

Hocurenu »siexTpuueckux 3apsaoB. OJIEeMEHTapHbIN

7.4 anekTpuyeckuit 3apana. Ctpoenue aroma. IlpoBonHuku n
TUDIIEKTPUKU
7.5 3aKOH COXpaHEHUs IEKTPUUECKOTO 3apsiaa
- DJIEKTPUYECKUH  TOK.  YCIOBHS  CYIIECTBOBAHUS
' 3JEKTPUUYECKOTO TOKA. ICTOUHHUKY OCTOSIHHOTO TOKA
HeiicTBus ANEKTPUYECKOTO TOKa (TerioBoe,
7.7 XUMHUYECKOE, MAarHuTHOE). OJEKTPUYECKUH TOK B
KHUJKOCTSX M razax
- Onektpuueckass nenb. Cuna ToKa. ODJIEKTPUUYECKOE
' HaIpsDKEHUE
29 ConpoTuBieHue MIPOBOJIHUKA. VY aenbHoe
' COTIPOTHUBIICHHE BEIIECTBA
7.10 3akoH Oma a1 ydacTka uenu
[TocnenoBarenbHOE W THapalIeIbHOE  COEIUHEHUE
7.11
MIPOBOJIHUKOB
PaGorta u MOIIHOCTH SIEKTPUYECKOTO TOKA. 3aKOH
7.12
Jxoyinsa — Jlenna
213 DNeKTpUYecKue Lenu U MOTPEeOUTENH SIEKTPUUECKON
. sHepruu B ObITy. KopoTkoe 3aMbIkanme
[TocrossuHbIe MarHuTHl. B3amMopnencTBUE MOCTOSHHBIX
7.14
MarHuTOB
MaruuTtHOoe mone. MarHuTHoe Tone 3eMiid M €ro
7.15
3HaYeHHe IS )KU3HU Ha 3eMIie
216 OmneIT Dpcrena. MarHuTHOE MOJE PIEKTPUUYECKOTO TOKA.
' [IpuMeHeHne >JEKTPOMArHUTOB B TEXHUKE
JleficTBUe MarHMUTHOTO TOJIA HA MPOBOJHUK C TOKOM.
717 DNeKTpOABUTATENIb TOCTOSSHHOTO TOKa. VMcmoms3oBaHme
' BJIEKTPOJIBUTATENIC B TEXHUYECKHX YCTPOWCTBAX M Ha
TpaHCcIopTe
7.18 Omnbitel @apanges.  SBaeHue  JIEKTPOMArHUTHOM




naaykiuu. [Ipasuno Jlenna

DNEeKTpOTreHepaTop. CriocoOsr MOJIY4CHUS
7.19 3JIEKTPUYECKON SHEPrumu. DNeKTPOCTaHIUU Ha

BO30OHOBJISIEMBIX UICTOYHHKAX SHEPTUU

[IpakTuueckue padbOTHI:

OnbITH 10 HAOTIOJACHHUIO SJEKTPU3AIUHN T HHIYKIHEH

Y TIPU COTIPUKOCHOBEHUH.

UccnenoBanme pAelcTBUS DJIEKTPUUECKOTO IIOJIsA  HA

MIPOBOHHUKY ¥ TUIICKTPUKH.

COopka u mpoBepka pabOTHl BJICKTPUUYECKON LIETH

MOCTOSIHHOTO TOKA.

W3mepenue u peryiupoBaHue CUIIbl TOKA.

N3mepenue u perymmpoBaHuie HAIPSHKCHHUSI.

HccnemoBanne 3aBUCUMOCTH CHITBI TOKA, HIYIIIETO Yepe3

PE3UCTOP, OT COMPOTUBJICHUS PE3UCTOPA U HAIPSHKEHUS

Ha pe3ucTope.

OnbITHI, JIEMOHCTPHPYIOIIINE 3aBUCUMOCTD

ANEKTPUYECKOTO COTPOTHBIICHUS TPOBOJHUKA OT €ro
7.20 JUTMHBI, TJIOMIA/IN MTOTIEPEYHOT0 CEYCHUS U MaTepuaa.

IIpoBepka mpaBwiia CJHOXEHUS HaNpsHKEHUH 1puU
MOCJIEZIOBATEIbHOM ~ COEIMHEHUU JBYX PE3HCTOpOB.
[IpoBepka mpaBuiia A CHJIbl TOKA MpHU MapajyieIbHOM
coelMHEHUN  pe3uctopoB.  OmpeneneHue  pabOTHI
NMEKTPUYECKOTO TOKA, HAYLIETO 4Yepe3 PE3UCTOP.
OnpeneneHne  MOIIHOCTH  JJIGKTPUYECKOIO  TOKa,
BBIIIEISIEMON Ha pe3ucTtope. MccnenoBanue 3aBUCUMOCTH
CWJIBI TOKA, UAYHIETO YEPE3 JAMIIOUKY, OT HANpSKEHUS
Ha Hell. Onpenenenue KIIJ[ HarpeBarens. MccnenoBanue
MarHMTHOTO B3aUMOJICHCTBUSl TMOCTOSHHBIX MarHUTOB.
W3ydyeHre MarHuTHOTO MOJIS TOCTOSIHHBIX MarHUTOB MPU
uxX OoO0beAMHEHUM U  pasjeneHun. McciemoBaHue
JENCTBUS DJIEKTPUUYECKOIO TOKA HA MarHUTHYIO CTPEIIKY.

OneIThl, JEMOHCTPUPYIOIIME  3aBUCHUMOCTH  CHJIBI




B3aHMOl[€I>'ICTBI/I$I KaTyllKyu ¢ TOKOM U MarHuTa OT CHJIbL
TOKa MW HaAIpaBJICHUA TOKa B KaTYHIKC. HSy‘IeHI/IC

I[CP'ICTBPISI MArduTHOIO IIOJII Ha IPOBOAHHUK C TOKOM.

Koncrpynposanue u U3y4YEeHUE paboTsl
JIIEKTPOABUTATEIS. N3smepenne KII
3JEKTPOJIBUTAaTEIbHON  YCTAHOBKH. OnbIThI o

HUCCICOOBAaHUIO ABJICHUSA SHCKTpOMaFHPITHOfI WHAYKIUU:
HCCIIeIOBAaHUE M3MCHEHHN 3HAa4YeHUS U HaIrpaBJICHUA

HHAYKIOIUMOHHOI'O TOKa

7.21

7.22

dusnyueckue SBICHUS B MPUPOJE: DIIEKTPUUECKUE
SBJICHUS B  arMmocdepe, DIJICKTPHUSCTBO  JKUBBIX
OpPraHU3MOB, MarHWTHOE Moje 3emiu, JApeld MmoICcoB,
POJIb MAarHUTHOTO TOJISA JJIS )KU3HHU Ha 3emiie, MOJspHOe

CHAHUC

TexHuueckue ycTpoMcTBa: 3JIEKTPOCKON, aMmIepMeTp,
BOJITMETP, PEOCTAT, CYETUUK DIEKTPUUECKON SHEPIHUH,
AJEKTPOOCBETUTENbHBIE  IPUOOpBI,  HarpeBaTeIbHbIC
ANEKTPONPUOOPHI (mpumepsr), JIEKTPUYECKUE
MIPEIOXPAHUTENN, DIIEKTPOMATHUT, JJIEKTPOJBUTATEIb

MOCTOAHHOI'O TOKA, reHEPATOP IMOCTOSAHHOI'O TOKA

9 KUJIACC
Kon
Kon snemenra [IpoBepsieMble 37IEMEHTHI COJIEPIKAHUS
pazznena
MEXAHUWUYECKUE SABJIEHUA
Mexanuueckoe JBIKeHHE. MarepuaiabHas —TOYKa.
8.1 Cucrema orcuéra
a 8.2 OTHOCHUTEIBHOCTh MEXaHUYECKOTO JIBUKECHUS
8.3 PaBHOMEpHOE NPSAMOIMHEHHOE IBUKEHHE
###Par###HepaBHOMEpHOE NMPAMOJIMHENHOE BUXKECHHE.
8.4 CpenHsis W  MrHOBEHHas CKOpPOCTh Tella TIPH

HEPaBHOMEPHOM JBHKECHUU




Yckopenue. PaBHOyCKOpEeHHOE MIPSMOJIMHEMHOE

8.5
JIBUKCHHE
8.6 #H#HPar###Cro00onH0e nanenue. OnplTel [ammies
#H##Par###PaBHoOMEpHOE IBMIKEHHUE TI0 OKPY>KHOCTH.
8.7 Ilepuon u yacrora oOpamenus. JluneitHas u yrioBas
ckopocTH. LleHTpocTpeMuTenbHOe yCKOpeHHe
8.8 [TepBrrii 3akoH HproToHa
8.9 Bropoii 3akon HeroToHa
8.10 Tperuii 3akon HeroTona
8.11 HH##Par###] [puHuUI Cynepro3uiuy CHI
8.12 Cuiia ynpyroctu. 3akoH ['yka
###Par###Cuna TpeHus: cuiga TPEHUS CKOJIBXEHMUS,
8.13 CHUJIa TPEHUS MTOKOSI, IPYTHE BUJIBI TPEHHUS
814 #A##Par#H##Cuna TSOKECTM U 3aKOH  BCEMHUPHOIO
' TATOTCHHUS. Y CKOPEHHE CBOOOIHOTO MaCHHUS
IBwxkenne  miuaHer  Bokpyr  Connma.  Ilepsas
8.15 KOCMHYECKasi CKOPOCTh. HeBecoMOCTh 1 meperpys3ku
PaBHOBecue maTepuanbHON TOUKH. AOGCOIIOTHO TBEPIOE
5.10 TEJo
##HPar####PaBHoBecre TBEPIOro Tela ¢ 3aKperUIEHHOM
847 OChI0 BpauieHus. MomeHT cuiibl. LleHTp TsxecTn
8.18 Nmnynsc Tena. U3menenne nmiynsca. IMmynsce cumsl
8.19 3aK0H COXpaHCHHS HMITYJIbCA
8.20 #H##HPar##PeakTHBHOE JIBIKEHUE
8.21 Mexanunueckasi paboTa 1 MOIIHOCTb
PaGota cun Tsxkectd, ymnpyroctd, TpeHus. CBs3b
8.22 SHEPruu U paboThl
) [lorennmaneHast dHEpPrus Tela, MOTHATOTO  Ha
8.23 MTOBEPXHOCTHIO 3eMITH
8.24 [ToTeHumanpHas 3HEPTUs CKATON IPY>KUHbI
5 ###Par####Kunernueckass  sHeprus.  Teopema o
8.25 KMHETUYECKOU DHEPTUHU
8.26 H#HH#Par####3akoH coXpaHEeHUsI MEXaHUYECKOW SHEPTUU




8.27

8.28

8.29

[IpakTuyeckue pabOTHI:

OmnpeneneHne CpeaHel CKOPOCTH CKOJIBKECHHS Opycka
WIA JBWKCHHUS IIApUKa 10 HAKJIOHHOW IUIOCKOCTH.
OnpejenieHre YCKOPEHHUs Tejla MPU PaAaBHOYCKOPEHHOM
JIBIKEHUH 110 HAKJIOHHOM IJIOCKOCTH.

HccnemoBanue 3aBHCHMOCTH IYTH OT BPEMEHH IIPHU
PaBHOYCKOPEHHOM JIBH)KCHUH 0€3 HauaJIbHOW CKOPOCTH.
[IpoBepka THIIOTE3bI: €CIM IPH PABHOYCKOPCHHOM
JIBIOKCHUH 0€3 HAayaJIbHOW CKOPOCTH IYTH OTHOCSTCS
KaK ps HEYETHBIX 4YHCEI, TO COOTBETCTBYIOIIHE
MIPOMEKYTKH BPEMEHHU OJTHHAKOBBI.

HccnemoBanne 3aBUCMMOCTH CHJIBI TPEHUS CKOJIBKEHUS
OT CWJIbl HOpPMaJbHOrO JaBjieHus. OmnpeaencHue
koahdunrenTa TpeHHs CKoibxeHus. OnpenereHue
KECTKOCTH MpPYXHUHBL. OmpeaeneHue padOThl  CHIIBI
TPEHHs] TIPH PABHOMEPHOM JIBIDKCHHH Tejla 10
rOpPH30HTAILHOU MOBepXHOCTU. OmnpesaencHre pabdoThI
CWJIBI  YOpYrocTH  NpH  THoabéMe  rpy3a ¢
WCIIONL30BAHUEM  HETOJBIMKHOIO W IOJABHXKHOIO
OJIOKOB

dusnueckue SBJICHUS B MPUPOJE: MPHIUBBI U OTIIUBBI,
nBrkenue 1utaHeT COJNHEYHOW CHCTEMBI, PEaKTHBHOE
JIBMDKEHUE JKUBBIX OPTaHU3MOB

TexHuueckue  yCTPOWCTBA:  CHUAOMETP,  JATUYUKU

ITOJIOKEHUS, PACCTOSIHUS M YCKOPEHUS, PAKEThI

MEXAHUWYECKUE KOJIEFAHMA 1 BOJIHBI

KonebarensHoe JABHKCHUC. OcHOBHBIC XapaKTCPUCTUKU

91 KOJIeOaHUH: TIEPHO/I, YaCTOTa, aMIUTUTY/a
9.2 Marematnueckuit 51 MPYKWHHBIN MasITHUKHU.
' [IpeBparenne sHepruu npu KojaedaTeTbHOM ABHKEHUN
0.3 3aryxaromue KosiebaHus. BbIHYXIeHHbIE KoeOaHUs.
' Pe3onanc
Mexanndeckre BOJHEL. CBOHCTBAa MEXaHHUYECKHX BOJIH.
9.4 [IpogoneHbIE W MONEpeYHbIC BOJHBI. J[MMHA BOJIHBI U

CKOpOCTH €€ pacrpocTpaHeHHs. MeXxaHHYeCKHe BOJHBI B




TBEPJIOM TeJie, CEHCMUYECKHUE BOJTHBI

9.5 3Byk. ['poMKOCTB 1 BbICOTa 3BYKa. OTpaskeHUE 3ByKa
9.6 WndpasByk u yapTpa3ByK
[IpakTuueckue padbOTHI:
OmnpeneneHue 4acToThl W Iepuojna  KosnebaHui
MaTeMaTHYECKOT0 MasiTHUKA.
OmnpeneneHue 4acToThl UM Iepuona  KosebaHui
NPY>KUHHOTO MasiTHUKA
97 HccnenoBanue 3aBUCUMOCTH — Ilepuoja  KoJjeOaHMi
' MOJBEIIEHHOTO0 K HHUTH Tpy3a OT JUIMHBI HUTH.
HccnenoBanue 3aBUCUMOCTH — Ilepuoja  KoJjeOaHMi
NPYKHHHOTO MasTHUKa OT Macchl Tpysa. lIpoBepka
HE3aBUCHUMOCTHU nepuoja Kosie0aHui rpysa,
MOJIBEIIEHHOTO K HUTH, OT MAacChl Ipy3a U KECTKOCTH
npyxuHsl. I3mepenue yckopeHus cBoOOIHOTO aieHUs
dusnueckue SBJICHUS B NPUPOAE: BOCHPHUSITHE 3BYKOB
9.8 KUBOTHBIMH, 3€MIIETPSACCHHE, CEHCMUYECKHE BOJIHBI,
IlyHaMH, 9XO
9.9 TexHu4eckue yCTpOMCTBA: IXOJOT, HCIIOIb30BAHUE

yIBTpa3ByKa B ObITY U TEXHUKE

OJIEKTPOMAT'HUTHOE ITOJIE U SJIEKTPOMAI'HUTHBIE BOJIHBI

QHCKTpOMaFHI/ITHOG ImoJic. SJICKTpOMaFHI/ITHLIe BOJIHBI.

104 CBoiicTBa AIIEKTPOMArHUTHBIX BOJTH

10.2 [kana 31eKTPOMarHUTHBIX BOJH

103 DOnekTpoMarauTHas mnpupoaa cera. CKOPOCTh CBETA.

' BonHoBBIE CBOlCTBA CBETa
10 [IpakTuueckue padbOTHI:

10.4 N3ydyeHne CBOMCTB  JJIEKTPOMAarHUTHBIX BOJH  C
TTOMOIIIbI0 MOOHMIIBHOTO TeledoHa
Ouznueckue SBICHUS B TPUPOAE: OHOJIOTHYECKOE

10.5 neiicTBre BUJUMOTO, yAbTPaUOIETOBOTO u
PEHTT€HOBCKOT'O U3JTy4eHUN

106 TexHnuueckue YCTPOMCTBA: HCMOJIb30BAaHHE

QJICKTPOMArHUTHBIX BOJIH JJIA COTOBOM CBSI3H




11

CBETOBbBIE ABJIEHUA

111 JIyueBast monenb cBera. MicTouHMKHM cBETa
11.2 [IpssMOnMHENHOE PacIpOCTPAHEHHUE CBETA
113 Otpaxenue ceta. [lmockoe 3epkano. 3aKOH OTPaXKEHUS
' cBeTa
114 [Ipenomnenue cBera. 3akoH MpPEIOMIICHHMSI CBETa.
' [losiHOE BHYTpEHHEE OTPAKEHHUE CBETA
11.5 Jlunza. Xop iydeid B IMH3E
116 Ontuueckast cucrema ¢oroannapara, MHKPOCKONa M
' TeJecKoIa
117 I'maz kak omnTtudeckas cucrema. bin3opykocTs H
' JaIbHO30PKOCTh
s Paznoxenue Oenoro cBera B crnekrp. OnbiTel HetoTOHA.
' CrnosxeHue cieKTpajbHBIX IBETOB. Jlucnepcus cBeTta
[IpakTuueckue padbOTHI:
#HHPar###ccienoBanue 3aBUCUMOCTH yria
OTpa)XeHHs CBETOBOTO JIy4ya OT yIJia MaJeHHUs.
##H#Par##H#113ydeHne  XapakTepUCTHK — M300paKeHHs
IpeMeTa B IJIOCKOM 3epKalle.
#H#Par###1ccnenoBanue 3aBUCUMOCTH yria
MIPEJIOMJIEHUSI CBETOBOrO Jiydya OT yIJla MaJeHus Ha
119 IPaHUIIE «BO3TYX — CTEKIION.
' ###Par#Ht# lonyduenne u300pakeHUH € MTOMOLUIBIO
coOuparoIen JTUH3HI.
#HH##Par###Onpenenenue (POKyCHOTO pACCTOSHHS U
OINITUYECKOH CHIIBI COOMpArOIIeH TMH3BI.
#HHPar##H#OnpITel 110 pa3oXeHuio Oeroro ceera B
CHEKTP.
#HHPar##H#OnbITEl 10 BOCHIPUATHIO I[BETa NPEIMETOB
P UX HAOJIIOJEHUH Yepe3 IBETOBbIE (PUIBTPHI
Oduznyeckue sABieHUS B npupone: 3atMeHus CoiHua u
11.10 JIyHbl, 11BE€TA TEN, ONTHYECKHUE SIBICHUS B aTMocdepe
(BeT HEOa, pedpakius, paayra, MUPax)
11.11 Texauveckue YCTpOMCTBA: OYKH, MIEPUCKOII,




(doToanmapar, ONTHYECKUE CBETOBOIBI

12

KBAHTOBLGIE ABJIEHUA
191 OmnbiTel Pezepdopna u 1utanerapHas MOAETb aroma.
' Mogens aroma bopa
122 Hcnyckanne W moriomeHue csera aroMoM. KBaHTHI
' JIunenyaTele CIIEKTPHI
12.3 PagnoaktuBHOCTH. Anb(da, 6eTa- 1 raMmMa-u3ydeHHs
194 Crpoenne aromHoro sgpa. Hykinonnas Monenb
' aTOMHOTO siapa. M30Tonsl
s PanuoaxkTtuBHble npeBpaiieHus. llepumon mnomypacmana
' aTOMHBIX SI7IEP
126 SnepHple peakuuy. 3aKOHBI COXPAHEHHUs 3apsiiOBOTO U
' MaccOBOI'0 YHCEN
12.7 DHeprus cBA3M aTOMHBIX siiep. CBsA3b MAacChl U SHEPTUU
128 Peakuuu cunresa u nenenus saep. cTouHuku sHepruu
' CoJiHIa u 3BE3]1
129 Snepnas osHepretuka. JlefcTBHE — pagMOaKTUBHBIX
' U3JIy4E€HUH Ha )KUBbIE OPraHU3MbI
[IpakTuyeckue paboOTHI:
HabntonieHne CIUIOMIHBIX M JIMHEHYaThIX CIIEKTPOB
12.10 U3IIy4EHUS.
HccnenoBanne TpeKoB: M3MEPEHHE SHEPIMU YaCTHIIbI
10 TOPMO3HOMY MyTH (110 (poTOorpadusiM).
N3mepenue paanoakTuBHoOro (poHa
®usnyeckue SBICHUS B IMPHUPOJAE: €CTECTBEHHBIN
paavoOaKTUBHBIN ¢oH, KOCMHUYECKHE Ty4H,
12.11 pPaJMOaKTUBHOE W3JIYYEHHUE NPUPOJHBIX MHUHEPAJIOB,
NEICTBUE pPAaJUOAKTUBHBIX H3IyYEHUH HA OpraHU3M
YyelioBeKa
1212 Texnuueckune YCTPOMCTBA: CIIEKTPOCKOII,

I/IH,Z[I/IBI/IIlyaJ'ILHHﬁ A03UMCETP, KaMEpa Bunscona




IMPOBEPAEMBIE HA OI'D 10 ®U3UKE TPEBOBAHUSA K
PE3YJbBTATAM OCBOEHUSI OCHOBHOM OBPA3OBATEJILHOM
IMPOT'PAMMBI OCHOBHOI'O OBHIEI'O OBPA3OBAHUA

Kon
NpoBepPsIeMOro
TpeOOBaHNS

IIpoBepsiemble TPeOOBAHUS K NMPEAMETHBIM pe3yJibTaTaM
0230BOro ypoBHSI 0CBOEHHS OCHOBHOI 00pa3oBaTe/ibHOI
NPOrpaMMbl OCHOBHOI0 0011ero o0pa3zoBanusi Ha ocHoBe ®PT'OC

[lonumanue ponu  (QU3MKM B  HAy4yHOM  KapTUHE  MUDA;
c(hOpMHUPOBAHHOCTH 0a30BBIX MPEICTABICHUA O 3aKOHOMEPHOU CBSI3U
U TI03HABAEMOCTU SIBICHUU TPUPOIBI, O POJU DIKCIEPUMEHTa B
¢usuke, o cucremMooOpasymomeld ponu (U3MKH B pPa3BUTHH
€CTECTBCHHBIX HAayK, TEXHHKH M TEXHOJOTui, 00 3BOIIOLUHU
(UBHYECKUX 3HAHMK W WX POJU B IIEJIOCTHOM E€CTECTBEHHOHAYYHOU
KapTUHE MHUpPA, O BKIAJE POCCHICKUX U 3apyOeKHBIX YUEHBIX-
(GU3UKOB B pa3BUTUE HAyKU, OOBSICHEHHE IPOLIECCOB OKPYKAIOLIETO

MHUpa, pa3BUTHC TCXHUKH U TEXHOJIOTHI

3HaHUs O BHMJAX MaTepuu (BEIIECTBO M TMOJE), O JBHKEHUU Kak
crocobe CyIiecTBOBaHUsl MaTEPUH, 00 aTOMHO-MOJIEKYJISIPHON TEOPUU
CTPOCHHUSI BellecTBa, O (U3NYECKOH CYIIHOCTH SIBICHUH HPUPOAbI
(MexaHI/ILIeCKI/IX, TCIIJIOBBIX, OJJICKTPOMAarHuTHBIX H KBaHTOBBIX);
YMEHUE pa3inyaTh SBJICHH 110 ONMCAHUIO UX XapaKTEPHBIX CBOMCTB U
Ha OCHOBC OIIBITOB, ACMOHCTPHUPYIOMIUX TAHHOC (1)I/I3I/I‘-I€CKO€ SIBJICHUC,
YMEHHUE paclo3HaBaTh MPOSBICHUE U3YUEHHBIX (PU3HUECKUX SBICHUHN
B OKpyxXxaromieM MHPE, BbBIACIAA HUX CYHICCTBCHHBIC CBOMCTBA

(mpu3HaKH)

Brnanenne ocHOBamMM TMOHSTUHWHOIO ammapara U CHUMBOJHYECKOIO
s3bIKa (PM3UKHU W WCIOJB30BaHUE WX JUIsl pelIeHHs] Y4eOHBIX 3ajad;
YMEHHE XapaKTepu30BaTh CBOWCTBA TeJ, (U3MYECKUE SBICHUS U

MMpoHeECChI, UCIIOJIb3Ys (I)YHJI&MCHT&JIBHBIG " OMIIMPHUYICCKUC 3aKOHBI

YMeHUe ONMCHIBATh HN3YUCHHBIC CBOICTBA TEIl U (I)I/I3I/I‘-ICCKI/IC SIBJICHUA,

MCTIONB3Ys (PU3UUECKUE BETUIHHBI

Brnanenne ocHOBaMH METOOB HAydyHOTO TIO3HAHUS C Y4ETOM
coOuo/IeHHsI TIpaBUi OE30MacHOr0 TpyJa: HaONoJeHHE (PU3NIECKUX
SBJICHUMN:

YMEHHUE CaMOCTOSITENIbHO COOMpPATh HKCIEPUMEHTANbHYIO YCTaHOBKY




U3 JJaHHOTO Habopa 00OpYAOBaHUS MO MHCTPYKLUH, OMUCBHIBATH X0
OIBITA U 3aIMCHIBATD €0 Pe3yJIbTaThl, ((OPMYIUPOBATH BBIBObI;
MPOBE/ICHUE MPSAMBIX M KOCBEHHBIX H3MEPEHHI (PU3MUECKUX BEITUYNH:
yYMEHUE IUIaHUPOBATh HM3MEPEHHs, CaMOCTOATEIBHO CcOOMpaTh
AKCIEPUMEHTAJIbHYI0 YCTAaHOBKY [0 HMHCTPYKIMH, BBIYUCIATH
3HA4YeHUE BEJIIMYMHBI U AHAJIU3UPOBATh IOJIyYEHHBIE PE3YJbTaThl C
y4€TOM 3aJaHHOU MTOIPEIIHOCTH Pe3yIbTaTOB U3MEPEHUN;
IPOBEICHUE  HECIOKHBIX  HKCIEPUMEHTAIbHBIX  MCCIEIOBAHUM;
CaMOCTOSITENIFHO ~ cOOMpaTh AKCHEPUMEHTAJIbHYI0 YCTAaHOBKY H
OPOBOJIUTH  MCCIEJOBAaHUE IO  HMHCTPYKUUH,  IPEJICTABIATh
MOJTyYCHHBIC 3aBHCHUMOCTH (PM3MUYECKUX BEIUYMH B BHJE TAOIHIl H
rpaMKoOB, yYUTHIBATh IOTPEIIHOCTH, JIEJIaTh BHIBOJIBI IO PE3yJIbTaTaM

HUCCICI0BaHUA

[lonnmanue  XapakTepHBIX  CBOMCTB  (pu3MyYecKMX  Mojenei
(MaTepuasibHasi TOYKa, aOCOJMIOTHO TBEPJOE TEJIO, MOAEIH CTPOCHMS
ra3oB, JKHJIKOCTEH M TBEPIBIX TeJ, IUIAHETApHAas MOJEIb aToMma,
HYKJIOHHAasi MOJIeJb aTOMHOTO sijipa) U yMEHHE NPUMEHATh UX IS

00BsicHEHUS! PU3NYECKUX MTPOLIECCOB

YMeHue oOBACHATh (PU3NUECKHE MPOIECCHl U CBOMCTBA TEl, B TOM
Yuclie W B KOHTEKCTE CHUTyallMd IPaKTUKO-OPUEHTUPOBAHHOIO
XapakTepa, B YaCTHOCTH, BBIABIIITh IPUUMHHO-CIICICTBEHHBIE CBSI3U U
CTPOUTH OOBSICHEHHE C ONOPON HAa U3yYEHHbIE CBOMCTBA (PU3UUECKUX

SIBJICHHH, PU3NYECKHE 3aKOHBI, 3aKOHOMEPHOCTH U MOJICIIN

YMenue pemath pacu€rHble 3agaud (Ha Oaze 2 — 3 ypaBHEHMI),
UCTONB3ys 3aKOHbl U (OpPMYJbl, CBS3bIBAIOIINE  (PU3UUECKUE
BEJIMYMHBI, B YaCTHOCTH, 3alUCHIBATh KPAaTKOE YCIOBUE 3aJayH,
BBISIBJISITH HEJOCTAIOLINE JaHHbIE, BBHIOMpPATh 3aKOHBI U (HOPMYIIBI,
HEoO0XouMBbIe ISl €€ pelIeHus], UCI0JIb30BaTh CIIPABOYHbIE JTaHHbIE,
IMPOBOANTH pvaéTI)I N OHOCHUBATH PCATUCTUYHOCTH IIOJTYUCHHOTO
3Ha4YeHUsl (PU3NYECKON BEIWYHMHBI; YMEHHE ONpPENeNsATh Pa3MEPHOCTb

¢bu3nYeCcKOil BETMYNHBI, TOTYYEHHON IPU PEIIEHUH 3adauu

YMeHHe XapakTepu30BaTh IPUHLHWINBI  JACHUCTBUS TEXHUYECKUX
YCTPOMCTB, B TOM 4YHCIJIe OBITOBBIX NPHOOPOB, M MPOMBIIIICHHBIX
TEXHOJIOTMYECKUX MPOLECCOB 10 UX ONMUCAHUIO, UCIIONb3Ys 3HAHUS O

CBOWCTBaX (PU3MYECKUX SBICHUA M HEoOXOoAuMble (QHU3HMUECKUE




3aKOHOMEPHOCTH
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YMeHue UCHoib30BaTh 3HAHUS O (PU3MUECKUX SABICHHUAX B
IOBCETHEBHOM JKM3HM Juid  oOecriedeHus: O€30mMacHOCTH  IpH
oOpamiennd ¢ OBITOBBIMH ~ HpuOOpaMH M TEXHUYECKUMHU
YCTPOWCTBAMH, COXPAHEHHUsS 370pOBbsI M  COONIONCHUS HOPM
HKOJIOTMYECKOro IOBEJCHUS B OKpYXKalollel cpeie; MOHUMaHHE
HEOOXOIMMOCTH TPUMEHEHUS JOCTHKCHUH (HU3MKH M TEXHOJIOTHH

AJI paiuOHAJIBHOTO ITPUPOAOIIOJIB30BaHUA

11

OnelT 1oMcKa, NpeoOpa3oBaHUs M IPEACTaBICHUS HHPOpMaLUU
(GU3MYEeCKOro CoAep)KaHusl C MCIOJIb30BaHHMEM HH(POPMALMOHHO-
KOMMYHHMKATUBHBIX TEXHOJIOTUH; YMEHHUE OLEHUBATH JOCTOBEPHOCTh
HNOJYyYeHHOM HMH(pOpMAlMM Ha OCHOBE HMEIOIIMXCS 3HAaHUH U
JIOTIOJIHUTENbHBIX ~ MCTOYHHUKOB,  YMEHHE  MHCIIOJIb30BaTh  IPHU
BBIMOJIHEHUM YYEOHBIX 3a/JaHUIl HAy4YHO-TIOMYJISIPHYIO JIUTEpaTypy
($U3NYECKOT0 COJEp)KaHUs, CIIPAaBOYHbIE MaTepuajbl, PECYpPChl CETU
WutepHer; BiajgeHue 0a30BbIMM  HaBbIKAMU  IpeoOpa3oBaHUS
uHpopManui ©3 OJHOMW 3HAKOBOM CHCTEMBI B JIpYryi0; YMEHHE
CO3/1aBaTh COOCTBEHHBbIE NHCbMEHHBIE M YCTHBIE COOOIIEHUS Ha

OCHOBC I/IH(l)OpMaHI/II/I N3 HECKOJIBKUX UCTOYHUKOB




INEPEYEHDB 2JIEMEHTOB COAEP KAHUA, ITPOBEPAEMbBIX HA OI'D

1O ®U3UKE
Kon IIpoBepsieMblii 3JIeMEeHT CO/iep:KAHUSA
1 MEXAHUWUYECKUE SBJIEHUA
11 Mexanuueckoe JBWkeHue. MarepuanpHas Touka. (Cucrema  OTCuéra.
' OTHOCUTEIBHOCTD JABHKEHUS
PaBHOMepHOE U HepaBHOMepHOe aBuxkeHHe. Cpenusis ckopocth. Popmyna st
1.2 BBIYHCIICHUS CpeIHEel ckopocTH: V = S/t
PaBHOMepHOE mpsAMONMHENWHOE BH)KEHUE. 3aBUCUMOCTb KOOPIWHATHI TEla OT
BpPEMEHH B CIy4ae PaBHOMEPHOTO IPSIMOJIIMHEHHOTO TBMKCHUS:
13 (1) =x,+vt
I'padukn 3aBHUCUMOCTH OT BpPEMEHH Ui MPOEKIHUU CKOPOCTH, MPOCKIHH
nepeMenieHusl, MyTH, KOOPAWHATHl MPU PABHOMEPHOM MPSAMOJIMHEHHOM
JIBIKCHUHT
3aBHCUMOCTh KOOPAWHATHI Tella OT BPEMEHH B Cllydyae pPaBHOYCKOPEHHOTO
HPSMOJIMHEHHOTO JIBUKEHUS:
2
S =vg # i+ ay = ;
2
@opmMynbl Ui MPOEKUUU TMEepeMEelIeHUs, MPOEKIMU CKOPOCTH M TPOEKLUU
YCKOPEHUS IPU PaBHOYCKOPEHHOM TPSIMOJIMHEHHOM JBIKEHHH:
2
14 .sx(r)=vﬁx-r+ax-%.
U.\'('f) =Upy T4, 1,
a, (f)=canst,
Ul.‘fz - Ul.'rz =2£TT.S'_T
['paduiky 3aBUCUMOCTH OT BpPEMEHH ISl TPOCKIMH YCKOPEHHS, MPOCKIIHU
CKOPOCTH, TNPOEKIMH TMEepPEeMEIIeHUsl, KOOPJIUHATHI TP PABHOYCKOPEHHOM
NPSMOJIMHEHHOM JTBUKCHUHT
CBoboxnoe nagenue. GopMyIibl, OMHUCHIBAIOIIKME CBOOOJHOE MAJCHHUE Tela I10
15 BePTUKAIN (ABMKEHUE Tella BHU3 WM BBEPX OTHOCHUTEIHHO ITOBEPXHOCTH

3emnn). I'paduku 3aBUCMMOCTH OT BpPEMEHH ISl TPOEKUUH YCKOPEHHMS,




NPOCKIIMM CKOPOCTH M KOOPAMHATHI TpPU CBOOOJHOM TMAACHHM Tejla 110
BEPTUKAIIN
CKOpOoCTh PaBHOMEPHOIO JBHKEHHs Tejaa MO OKpyxkHocTH. Hampasienue
CKOPOCTH.

Qopmyna g BBIYUCICHUS CKOPOCTH 4Yepe3 paJuyC OKPYKHOCTH U TMEPHOL

oOpareHus:
2nR
L=
T

LentpoctpemurenbHoe yckopeHue. HampaBieHue LEHTPOCTPEMUTEIBLHOTO

16 yckopeHus. PopMmyiia Uil BBIYMCICHUs YCKOPEHUS:
2
a. — v
=R
dopmyiia, cBA3bIBAIOLIAS IEPUOJ U YACTOTY OOpaIlleHus:
V= 1
T
Macca. IInotHocts BewmecTBa. @opmyiia i BBIYUCICHUSA IIJIOTHOCTH:
_m
1.7 V
1.8 Cuna — BekTopHas ¢pusudeckas BennynHa. CloXeHue Cuil
1.9 SIBnenue nnepnuu. llepssiii 3akoH HeroToHa
Bropoii 3akoH HeroToHa:
F=m-a
1.10
CoHanpaBiIeHHOCTb BEKTOPA YCKOPEHUS TeJla U BEKTOpA CHIIbIL, IEHCTBYIOIIEN Ha
TEJ0
B3anmopeinicteue ten. Tperuit 3akoH HeroToHa:
1.11 F 21~ _Fl—}z
112 TpeHne nokos u TpeHUe CKoabkeHUs. DopMyna 11 BEIYUCICHUS MOIYJIS CHIIBI

TPCHUS CKOJILXKXCHUA:




F_=u-N

1.13

Hedopmarus tena. Ynpyrue u Heynpyrue aepopmanuu. 3aKoH yIpyroi
nedopmaruu (3akon ['yka):

F=k-Al

1.14

1.15

BCCMI/IpHoe TArOTEHHE. 3aKOH BCCMHUPHOI'O TATIOTCHUSA:

my -M,
F=g L1 _2%
R
Cuiia TsbkecTd. Y CKOpeHHe CBOOOIHOTO TaJCHUSI.
®opmyna a7l BEIYUCICHUS CUJIBI TSHKECTH BOJIM3H MOBEepXHOCTH 3emun: F = mg.
JBmxenue manet Bokpyr Comnnina. [lepas kocMuueckasi CKOpOCTb.

HesecomocTs u neperpysku
Hmnynec Tena — BeKTOpHas pu3ndeckasi BeIMYMHA.
=m0

HNmnynbe cucremsl Ten. U3MeHnenne umnynbsca. MMIynbse cuibl

1.16

1.17

3aKkoH COXpPAaHCHUSA UMITYJIbCa JJI SaMKHyTOI\/JI CUCTCMEI TCII:
D=nyU; i, =const
PeakTuBHOE NBUXKEHUE

Mexann4geckas pa60Ta. CDOpMYJ'Ia JJIs1 BBIYMCIICHUA pa6OTBI CHIJIBI:

A=F5ooscx

Mexannueckas MOITHOCTE:

=24
I

1.18

Kunernueckas u NMOTCHIUAJIbHAs SHCPIrUs. d)opMlea JJI BBIYUCIICHUA

KMHETUYECKON SHEPIUU:

HE)E
Ey ="

Teopema o kuHeTHuecKou sHeprun. opmMyra AJisi BEIMUCIEHUS MOTEHIIMAIbHOU




SHCPTrUU TCJid, MOAHATOIO

Haa 3eMIIEN:

E,=mgh

MexaHnueckas SQHeprus:

E=E;.+E ?

119 3aK0H COXpaHEHHS MeXaHU4eCcKor YHeprun. Dopmyna s 3aKOHA COXPAHEHUS
MEXaHMYECKOM SHEepruu B OTCyTCTBUE Uil TpeHus: E = const.
[IpeBpaienue MeXaHUIECKOW YHEPTUH ITPU HATWIHH CHJIBI TPCHUS.
[TpocThie MexaHU3MBI. «30JI0TOE MPABUII0» MEXAHUKH.

Peruar. Moment cuisl: M - FI.
YcnoBue paBHOBECHUS pblyara:
M +M +..=0
1.20
[TonBukHbIM 1 HenoABMKHBIN O6510KU. KII/] mpocThIX MexaHU3MOB,
n= A‘E[ME:&HE.H
Aﬂrpaqema
[laBiienue TBEpIOTO TENA.
®dopmyna a7s BEIYUCICHUSI TaBJICHHs TBEPAOTO Tea:
_F
P= G

191 JaBnenue raza. ATMocdepHoe TaBieHue.

' lMuppocratudeckoe qaBieHUE BHYTPHU KUIKOCTH.
dopmyna 1 BEIYUCIICHUS JABICHHUS BHYTPH KHUJIKOCTH:
P=P+Dy,

1.22 3akoHn [lackans. ['mapaBnudeckuii mpecc
3akoH Apxumena. Popmyna sl ONPEACICHUS BBITAIKUBAIOIIEH CHUJIBI,
NEeHCTBYIOMIEH Ha TeJO0, TOTPYKEHHOE B )KUJIKOCTh HIIU Ta3:

1.23

F_jlm_ =pgV

Ycnosue ninaBanus Tena. [1naBanue CYAOB 1 BO3AYXOILIAaBAHUC




1.24

1.25

Mexanuueckue KoneOaHus. AMIUIMTYJAa, TEPUOJ W YacToTa KoJjeOaHWi.

®opmyina, CBSI3bIBAIONIAs YACTOTY U MEPHUO KOJICOAHUIA:

MaremaTuyeckuii M MNPYXKUHHBIA MasTHUKU. [IpeBpaiieHue sHepruu Mnpu

KOJIE0ATEIBHOM IBUXKEHUU

1.26

3aryxaromue konebanus. BeinyxaeHHbIe KoneOanus. Pezonanc

1.27

1.28

Mexanuyeckue BOJHBI. [IpoAoJibHBIE M TOINEPEYHBbIE BOJHBL. [[MHa BOJHBI U

CKOPOCTh PaclpOCTPAHEHHUS BOJIHBI:

h=v-T

3By'K. rpOMKOCTB U BBICOTA 3BYKA. OTpa)KCHI/Ie SBYKOBOﬁ BOJIHbBI Ha I'paHUIIC

nByx cpell. IHdpa3Byk u yibTpa3ByK

1.29

1.30

IIpaxmuueckue pabomul

W3mepenune cpenHedl IUIOTHOCTH BELIECTBA; apXHUMEIOBOM CHIIBI; >KECTKOCTH
NPYKUHBL, KOA((UIIMEHTa TPEHUS CKOJIbKECHHUS; pabOThl CHIIBI TPEHHS, CHIIBI
YIPYTrOCTH; CPEIHEH CKOPOCTH JBHMXKEHHs Opycka IO HAKJIOHHOW IJIOCKOCTH;
YCKOpeHUs: Opycka Npu ABMKEHUHM [0 HAKIOHHOM IUIOCKOCTH; YacTOThl WU
nepuoAa KoieOaHUIl MaTeMaTHMYeCKOro MasTHHKA; 4YacTOThl M Mepuojaa
KoJIeOaHUH MPYKUHHOI'O MasiTHUKA; MOMEHTA CHJIbI, JEHCTBYIOLIEr0 Ha phlyar;
paboThl CWJIBI YIPYroCTH IpPU MOABEME TIpy3a C MOMOIIBIO HEMOABHKHOIO
6510ka; pabOTHI CUJIBI YIPYTOCTH HPU MOABEME Ipy3a C MOMOIIBIO MOJIBUKHOIO
OJ0Ka.

HccnenoBaHue 3aBUCUMOCTH apXMMEIOBOM CHIIBI OT 00bEMa MOrpyKEHHON
YacCTH TeJIa U OT IUIOTHOCTH KUAKOCTH; HE3aBUCUMOCTH BBITAJIKUBAKOLIEN CHIIBI
OT MAcChbl TeJa; CUIbI TPEHUS CKOJIBKEHUS OT CUJIBI HOPMAJIbHOT'O JABJICHUS U OT
pOJia MOBEPXHOCTH; CWJIBI YNPYTOCTH, BO3HHMKAOIIEH B MPYKUHE, OT CTEIECHU
negopManuu MpYXKUHBI, YCKOPEHUsI OpycKka OT yrjla HakJIOHA HaIlpaBIISIOIICH;
nepuoa (4acToThbl) KoJieOaHUI HUTSHOTO MasiTHUKA OT JUIMHBI HUTH; Mepuoaa
KOJICOAaHUH MPY)KUHHOTO MasTHUKA OT MAacChl I'py3a U KECTKOCTH NPY>KUHBI;
HCCJIEJOBAaHNE HE3aBHUCHUMOCTH IEpHoJa KoJieOaHUl HUTSHOTO MasTHHUKA OT
Macchl rpysa. IIpoBepka ycinoBust paBHOBecUs ppluara

Qusuueckue sA6leHUs 6 npupode. TPUMEPBHl ABWKEHUS C Pa3IUUHBIMU

CKOpPOCTSAIMU B )KMBOW M HEKUBOW MPUPOJIE, NEUCTBUE CUIIBI TPEHUS B IPUPOJIE U

TCXHUKC, TMPUIHMBbBI W OTIUBBI, JABUKXCHUC TIJIAHCT CoaHeyHon CHUCTCMBEI,




PEaKTHUBHOE JIBM)KEHHE >KUBBIX OPraHU3MOB, PbIYarv B TEJE YeJIOBEKA, BIMSHUE
atMoc(epHOro HaBiIeHHUs Ha XUBOM OpraHu3M, IUIABaHHE pbHIO, BOCIPUSTHE

3BYKOB JKMBOTHBIMH, 3EMJICTPACCHUC, ceiicMUYECKUe BOJIHBI, HYHAMH, 3XO

Texnuueckue ycmpoﬁcmea: CIIUAOMCTP, OATYUKU IIOJIOKCHUA, PACCTOAHUA U
YCKOPECHUA, AOWHAMOMECTpP, IIOAIIMIIHUKH, PAKEThI, pbIyar, HO,I[BI/I)KHBII‘/'I u

HGHOI[BH)I(Hblﬁ 6HOKI/I, HAKJIOHHAA IIJIOCKOCTb, MPOCTBIC MCXAaHU3MbI B 6LITy,

L3l COOOILAOIIUECs] COCY/bl, YCTPOWCTBO BOJONPOBOJAA, TMAPABIMYECKUI Ipecc,
MaHOMETp, OapoMeTp, BBICOTOMEp, MOPIIHEBOW HACOC, apeoMeTp, 3XOJIOT,
HCIIOJIb30BaHUE YJIbTPa3ByKa B ObITY U TEXHUKE

2 TEIIVIOBBIE ABJIEHU A
OCHOBHBIE  TIOJIOKEHUS  MOJIEKYJIIPHO-KMHETHUYECKOM TEOPUU  CTPOCHUS

2.1 BemecTBa. Mozienu TBEPIOTO, JKUAKOTO M Ta3000pa3HOTO COCTOSIHUN BEIECTBA.
Kpucrannuueckue u amopdHbie Tena

Y JIBuxenne yactun BemiectBa. CBsI3b  CKOPOCTH  JBUKEHMSI 4acTHUIl C

' Temneparypoil. bpoyHoBckoe aBuxenue, nuddysus

2.3 CmaunBaHue U KallWUISIPHbBIE SIBJICHUS

2.4 TemoBoe paclIupeHne U cxaTtue

2.5 TennoBoe paBHOBECHE

26 Buytpennsist sHeprus. Pabora u Terulomepenada Kak CIOCOOBI HM3MEHEHHs

' BHYTPEHHEHN SHEPTrUn

2.7 Bunel Tenonepenayn: TeMI0ONPOBOIHOCTh, KOHBEKIINS, U3TyUCHHE
Harpesanne wu oxnaxzaeHue Tten. KoaudectBo  TenmnorTel. Y aenbHas
TEIUIOEMKOCTb:

2.8
O=am(t,—1)
3aKOH COXpAHEHWS PHEPIMM B TEIUIOBBIX MpOIECCAX. YPABHEHHE TEIIOBOTO
OanaHca:

2.9
QO +0, +..=0
Wcnapenne n koHaeHcauus. V3MEHEHHME BHYTPEHHEH SHEPrMM B IIPOLECCE

210 WUCTIApeHUsI W KOHJAeHcanuu. KumneHue IKUAKOCTH. YAenbHas TerioTa

' napoo6Opa3zoBanus: L = Q/m

2.11 BnaxxnocTs Bo3myxa




2.12

2.13

2.14

2.15

IInaBnenue wu kpucrasmmsauus. I3MeHeHWe BHYTpEHHEHW DJOHEpPIUM IIpU

IJIABJICHUHU U KpUCTAJIJIM3allH. YI[CJ'II)HaH TCIJIOTA I1JIaBJICHUA .

,_0

m

BHYTpCHHHH OHEPIYs CropaHus TOILIKMBA. Y,Z[CJ'II)HaH TCIJIOTA CrOpaHus TOIIIIMBA:

q=Q/m

[Tpuniumbe! paboTh! TermoBbIx ABuraTenei. KI1JI rermoBoro asuraresns

Ilpaxmuueckue pabomul

H3mepenue ynenbHON TEINIOEMKOCTH METaUIMYECKOro LWIMHIPA; KOJIMYECTBA
TEIUIOTHI, MOJYYEHHOTO BOJOW KOMHATHOM TeMIeparypbl (QUKCHPOBAHHOM
MacCchl, B KOTOPYH) ONYIIEH HArpeTbli UIMHAP; KOJIUMYECTBA TEIUIOTHI,
OTJAHHOT'O HArpeThIM LMWJIMHIPOM, IOCJE OIYCKAHHMS €ro B BOJAY KOMHATHOM
TEMIEPaTypbl; OTHOCUTEIIBHOM BJIAXHOCTHM BO3AYyXa; YACIbHOM TEIUIOTHI
IJIaBJIEHUs Jbpja. McecnenoBaHue UM3MEHEHHMs TEMIIEpATypbl  BOABL  IPU
pa3JIMYHBIX YCIOBHUAX; SIBICHUS TEIJIOOOMEHAa NMPU CMEIIUBAHUU XOJOJHOU U

ropsiueit BOJbI; MpoIecca UCTIapEeHUs

2.16

Duszuueckue s61eHUS 8 npupode.‘ MMOBEPXHOCTHOC HATSXKCHUC W KaAITUJIIAPHBIC
SABJICHUS B MPHUPOAC, KPUCTAJUIBI B HPUPOALC, UITYUCHUC COJ'IHI_Ia, 3aMEp3aHne

BO/I0EMOB, MOpCKHE OpH3bl; 00pa3oBaHKE POCHI, TYMaHa, HHEsl, CHera

2.17

3.1
3.2
3.3

Texnuueckue ycmpoticmea: KalWUIAPBL, IPAMEPBI UCIIOJIb30BaHUS KPUCTAIUIOB,
JKUJKOCTHBIM TEPMOMETpP, AATUYUK TEMIIEpaTypbl, TEPMOC, CUCTEMA OTOILICHMS
JIOMOB, TUTPOMETPBI, NICUXPOMETpP, MapoBasi TypOuHa, BUraTellb BHYTPEHHETO

CrOpaHHus
OJIEKTPOMAT'HUTHBIE SABJIEHUA
Onexrpuzanus Teil. J[Ba BUa 3IEKTPUUECKHX 3apsi0B
B3aumonericTBue 3apspkeHHBIX Tell. 3akoH Kynona

3aKOH COXpaHEHHsI JIEKTPUIECKOTO 3apsiia

3.4

3.5

Onektpruueckoe mnone. Hanpsok€HHocTh  3nekTpuueckoro mnoiid.  [IpuHnmn
CYIEPIIO3UINH IEKTPUUECKUX MOoJIeH (Ha KaueCTBEHHOM YPOBHE)
Hocurenn osnexkrpuyeckux 3apsgoB. [leficTBHE DJIEKTPUYECKOrO MO Ha

aeKTpudecKue 3apsiabl. [IpOBOIHUKN U AUDTIEKTPUKHU

3.6

[TocTosiHHBIN AIEKTpUYECKU TOK. JlecTBUS 3ieKTprudyeckoro Toka. Cuiia Toka.




Hanpsxenue.

I=qg/t,U=A/q

DJIeKTPUYECKOE COPOTUBIICHHE. Y ICTbHOE AIEKTPUIECKOE COIIPOTUBIICHHE:

3.7 R =pl/S
3.8 3akon Oma ayis1 yyactka snekrpuueckoi rernu: | = U/R
[TocnenoBarenbHOE COETMHEHUE MPOBOJHUKOB:
I =1, U=U +U,: R=R, +R,
1 1 1 2
39 [TapaenpHOE COeTMHEHNE TPOBOIHUKOB PABHOTO CONPOTHBIICHUS:
U=U:I=1+L; Rz%.
CMenraHHbie COSTMHEHUS TPOBOIHUKOB
PaGora u momrHOCTE AnekTpudeckoro Toka. A = Ult, P = Ul
3.10
3akon Jxoyns — Jlena:
3.11 O=I"R-t
312 OneiT Opcrena. MarHuTHOE IMOJIE OPSIMOTO MPOBOJHHUKA C TOKOM. JIMHMM
MarHUTHON WHTYKITUU
313 MarautHoe 1oOJIE IIOCTOSHHOIO MarHuta. B3anMOIENUCTBHE IOCTOSHHEIX
MarHuTOB
3.14 JleiicTBrE MarHUTHOTO MOJISl HA POBOJIHUK C TOKOM
3.15 OnbiTel @apajnes. SABnenne 35ekTpoMarauTHoN nHAyKIuu. [Ipasuio Jlenna
Ilpakmuueckue pabomol
W3mepenue  3lEKTPUYECKOTO  COMPOTUBIICHUS  PE3UCTOPA;  MOIIHOCTH
AJIEKTPUUIECKOTO TOKA; PaOOTHI DJIEKTPUUECKOTO TOKA.
3.16 UccnenoBanue 3aBUCUMOCTH CHJIBI TOKAa, BO3HHUKAIONIETO B IPOBOJHUKE

(pe3ucTopsl, TaMIIouKa), OT HANPSKEHHs] HAa KOHIIAX MMPOBOJHHUKA; 3aBUCUMOCTHU
CONPOTHUBIICHUS OT JJIMHBI IPOBOJHUKA, IUIOIIA/IA €r0 MOMEPEYHOr0 CEUEHUS U

YACIBHOT'O COIIPOTUBJIICHU.




HpOBepKa nmpasujia Jis1 SJICKTPUUYCCKOTIO HAIIPAKCHHA IMPU MOCICIOBATCIIBHOM
COCIMHCHHUHN IIPOBOAHUKOB, IIpaBWJia IJId CHJbI SJIEKTPUYCCKOrO TOKa IIpH

napajuieJIbHOM COCIMHEHUU ITPOBOJHUKOB (PE3UCTOPHI U JTAMITOUKA)

Qusuueckue s6leHUs 6 npupoode: BIEKTPUYECKUE SBICHHSA B aTMocdepe,

3.17 AJIEKTPUYUECTBO KUBBIX OPraHW3MOB, MArHUTHOE TOJIe 3eMIIH, Jpeid MoIIocoB,
POJIb MArHUTHOTO TIOJIS JUTSL )KU3HU Ha 3eMiie, MOJIIPHOE CUSHUE
Texnuueckue ycmpoticmeéa: dSIEKTPOCKOI, aMIEpMETp, BOJBTMETP, PEOCTarT,
CUYETYMK  DJIEKTPHUYECKOW  DHEPTUH,  DIIEKTPOOCBETUTEIbHBIC  MPHOOPHI,
3.18 HarpeBaTesIbHbIE AIIEKTPONTPUOOPHI (mpumepsl), JNEKTPUYECKUE
NPEIOXPAHUTEIH, DJIEKTPOMArHHUT, 3JICKTPOJBUTATEb MOCTOSHHOTO TOKAa,
TeHepaTop MOCTOSHHOTO TOKA
3.19 DnexTpoMarHuTHbIC BOJHBI. L1IKana 3JeKTpOMarHUTHBIX BOJTH
3.20 JlyaeBas mojienb cBeta. [IpsiMOTMHEIHOE pacipOCTpaHEHUE CBETA
3.21 3akoH oTpaxeHus ceera. [1nockoe 3epkano
3.22 [Ipenominenue cBera. 3aKOH IPEIOMIIEHUS CBETA
3.23 Hucnepcus cBeta
324 JIunza. Xox nyueil B nuH3e. POKyCHOE paccTOosHME JUH3bL. ONTHUYECKas Cuia
' munsel: D = 1/F
3.25 I'ma3 kak onrtuyeckas cucrema. OnTHIEeCKHE TPUOOPHI
Ipaxmuueckue pabomul
#HH##Par###I3mMepeHe  ONTUYECKON CHJIBI COOMpAroIel JUH3BI; (POKYCHOTO
paccTosiHUs coOMparoIieit JIMH3bI (110 CBOWCTBY PaBEHCTBA pa3MepOB MpeIMeTa U
N300paKeHMsI, KOT/Ia MpeIMET PACIoOJOXKEeH B JBOWHOM (OKyce), MoKa3aTels
3.26 IIPEJIOMJIEHUS CTEKIIA.
###Par###ccnenoBanue cBOMCTBa M300pa)KEHUsI, MOJYYCHHOTO C TIOMOIIBIO
coOuparomield JIMH3bI; W3MEHEHHUsS (OKYCHOTO PACCTOSHHUS IBYX CIIOXKEHHBIX
JIMH3; 3aBUCHMOCTH yIJla TPEIOMJICHHS CBETOBOTO JIyda OT yIjia ITaJeHHs Ha
TPaHUILIE «BO3JIYX — CTEKIIO»
397 Qusuueckue ssnenus 6 npupooe: 3atmenus ConHua u JlyHbl, 1BeTa Ted,
' onTHYECKUE SIBJICHUS B aTMocdepe (1BeT Heba, pedpakius, pagyra, MUPax)
398 Texnuueckue ycmpoticmea: OYKH, TIEPUCKOI, (oToamnmapar, ONTHYECKHE
' CBETOBO/IBI
4 KBAHTOBLBLIE SIBJIEHUA
4.1 PagnoaktuBHOCTh. AJb(da-, Oera-, TaMma-u3nyueHus. Peakuun anbga-u Oera-




pacnazia

4.2 OmnsiThl Pesepdopaa no paccesnuto anbha-vactui. [Lnanerapuas Moens aToma

4.3 CocraB aTomHOrO sigpa. M30ToIBI

4.4 [Iepnon nonypacnaza aTOMHBIX SAEp

4.5 S nepuble peakuuu. 3aKOHBI COXPAHEHUSI 3aPS0BOI0 U MAacCCOBOI'O YMCEN
Qusuueckue Ae61eHUs 6 npupode. €CTECTBEHHBIM paJMOAKTUBHBIA  (OH,

4.6 KOCMUYECKHE JIy4d, PaJUOAKTUBHOE W3JIyUEHUE NPUPOJHBIX MHUHEPAJIOB,
JieicTBUE paJiMOaKTUBHbBIX U3IYyYEHUH Ha OPraHU3M YeloBeKa

47 Texnuueckue ycmpoiicmea: CIEKTPOCKON, UHIUBHUYaJIbHBIN J103UMETpP, Kamepa

Bunbcona, snepHas s3HEpreTuka




YYEBHO-METOINYECKOE OBECIIEYEHHUE
OBPA30OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YHEHUKA

METOANYECKHUE MATEPHUAJIBI JISA YUUTEJIA

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU

HUHTEPHET






