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HOACHUTEJIBHAS 3AIINCKA

[Iporpamma mo ¢u3uke Ha ypOBHE OCHOBHOI'O OOIIEro oOpa3oBaHHsS COCTaBliEHAa Ha
OCHOBE TOJIOKEHUN U TpeOOBaHUI K pe3ysibTaTaM OCBOEHHUS HAa 0a30BOM ypOBHE OCHOBHOM
oOpazoBaTenbHON mporpammsbl, npeactaBieHHbIx B OI'OC OO0, a Takxke ¢ ydérom
dbenepanbHOil pabouelt mporpamMmbl BocniuTanuss W KoHueniuu mnpenogaBaHus y4eOHOTO
npeamera «DPusnkar.

[Iporpamma mo ¢u3uke Ha ypOBHE OCHOBHOI'O OOIIEro o0pa3oBaHHsS COCTaBJieHAa Ha
OCHOBE TIOJIOKEHUM U TpeOOBaHUI K pe3ysibTaTaM OCBOEHHUs Ha 0a30BOM ypOBHE OCHOBHOM
oOpazoBaTebHON mporpammsbl, mnpeacTaBieHHbIx B DPI'OC OO0, a Takke ¢ ydeToM
dbenepanbHOil paboued MporpaMMmbl BOCIUTAHUSI M KOHIICTIIIMU TPENOJaBaHUsl y4eOHOTO
npeaMera «dDusnkar.

Conepxanue  mporpaMmbl 1o  (U3UKE  HaAmpaBieHO Ha  (OpMHpPOBAHUE
€CTEeCTBEHHOHAYYHOUW TPAMOTHOCTH OOYYAIOIIUXCA W OpPraHU3aIvi0 W3ydyeHus (PU3uku Ha
NeATeIbHOCTHOM OCHOBe. B mporpamme mo ¢u3MKe YUYUTHIBAIOTCS BO3MOXKHOCTU Yy4e€OHOTO
npeamera B peanuzanuu TpeboBanuiik ®I'OC OOO Kk mNiIaHUPYEMBIM JIMYHOCTHBIM U
METanpeIMETHBIM  pe3yJibTaTaM  OOydYeHHs, a TakKe  MEXKIPEAMETHbIE  CBSI3U
€CTEeCTBEHHOHAYUYHBIX YUEOHBIX MIPEJIMETOB HA YPOBHE OCHOBHOT'O OOIIEr0 00pa3oBaHUsI.

[Iporpamma 1o ¢u3uKe ycTaHABIMBAET paclpeserieHue yaeOHOro Marepuana o rojaam
oOydenus (Mo Kiaccam), TpeajiaraeT MPUMEPHYIO TOCIEI0BATEIbHOCTh HM3YYCHUS TEM,
OCHOBaHHYIO Ha JIOTMKE pa3BUTHS NPEIMETHOIO COJEpKaHHS W Y4YeTe BO3PACTHBIX
0COOCHHOCTEH 00yYarOIINXCS.

[Iporpamma mo ¢usuke pa3paboTaHa C LETBI0 OKa3aHUS METOAMYECKOW IMOMOIIH
YUUTENIO B CO3/IaHUU paboyeil mporpaMMbl IO y4e€OHOMY MPEIMETY.

®usrka SABISETCA CUCTEMOOOPA3YIOMIMM JUJIi  €CTECTBEHHOHAYYHBIX  y4eOHBIX
NPEIMETOB, TMOCKOJIbKY (U3UYECKHE 3aKOHBI JIEKaT B OCHOBE IIPOIECCOB U SIBICHHIA,
U3y4aeMbIX XUMHEH, OMOJIOTHEH, acTpoHOMUEH U (pu3nyeckoi reorpadueii, BHOCUT BKJIaJ B
€CTECTBEHHOHAYYHYI0 KapTHHY MHpa, TMPEJOCTaBIAeT Haubojee sCHbIE 00pasIlbl
NPUMEHEHUS] HAy4YHOTO METOJa TO3HAHUA, TO €CTh Crmocoba MOMy4YeHHUs JIOCTOBEPHBIX
3HAaHUU O MUDE.

OpnHa u3 rIaBHBIX 33124 (GU3UIECKOT0 00pa30BaHUs B CTPYKTYpe 0011ero oopazoBaHus
COCTOMT B (OPMHUPOBAHUHM €CTECTBEHHOHAYYHOW T'PAMOTHOCTH M HMHTEpeca K HayKe y
00yJaromuxcs.

N3yuyenne ¢usmkn Ha 0a30BOM YpOBHE TPEIOJIaraeT OBJIAJCHHE CIEAYIOIUMHU
KOMIIETEHTHOCTSIMH, XapaKTePU3YIOIIMMHU €CTECTBEHHOHAYUYHYIO TPAMOTHOCTA:

eHAay4YHO OOBSACHSTH SIBIICHUS,

*OIICHUBATh U TOHUMATh OCOOEHHOCTH HAYYHOTO UCCIIEIOBAHNUS;

eMHTEPIIPETUPOBATH JIAHHBIE U UCMOJb30BaTh HAYYHBIE JOKA3aTEIbCTBA JJISl TOTYUYEHUS

BBIBOJIOBY.

enu n3ydyenust GU3MKKA HA YPOBHE OCHOBHOI'O O0IIEro oOpa3oBaHHs OIpe/e/iCHbl B
KOHIIENIMM TpernojaBaHus ydeOHoro mpeamera «®Puszuka» B  00pa3oBaTEIbHBIX
opranmzamusax Poccuiickoin denepanuu, peaqu3yroIMX OCHOBHBIE 00Ie00pa3oBaTEIbHbBIC
MIPOTrPaMMBl.



Lenu u3zydyeHus PU3nKu:

e[IPUOOPETEHUE HWHTEpPEca M CTPEMJICHUS OOydYaroNIMXCS K HAyYHOMY H3YYCHUIO
MIPUPOIBI, PA3BUTHEC UX MHTEIICKTYATbHBIX U TBOPYECKUX CIIOCOOHOCTEH;

epa3BUTHE TPEJACTABICHUN O HAyYHOM METOJAEC TO3HAHUA © (OPMHUPOBAHUE
HCCJIEI0BATEILCKOTO OTHOIIEHHUS K OKPYKAIOITUM SIBIICHUSIM;

«(hopMHUpPOBaHHE HAYYHOTO MHUPOBO33PCHHSI KaK pe3yiIbTaTa U3YUEHHUSI OCHOB CTPOCHUS
Matepuu U PyHIaMEHTATbHBIX 3aKOHOB (PU3HUKH;

«(hopMHUpPOBAaHUE TIPEACTABICHUIN O POJIM (DM3UKH TSI PA3BUTHS IPYTUX €CTECTBECHHBIX
HayK, TCXHUKH ¥ TEXHOJIOTHH;

epa3BUTHE TIPEJCTABICHUNM O BO3MOXHBIX cdepax Oyaymer npodeccuoHaIbHOM
JCSATEIBbHOCTH, CBS3aHHOW C (DU3HMKOW, MOJTOTOBKA K JaJbHEHIIEMY OOYYCHHUIO B
3TOM HaIpaBJICHUHU.

JlocTikeHue AITUX I1IeJieM MporpaMmbl 1Mo (U3MKE Ha YPOBHE OCHOBHOTO OOIIETO

oOpa3oBaHus 00ecrieunBaeTCsl pEUICHUEM CIIEIYIOUIUX 3a1a4:

e[IPHOOPETCHUE 3HAHWKW O JUCKPETHOM CTPOCHUU BEIIECTBA, O MEXaHHYCCKUX,
TEIUIOBBIX, SJICKTPUYCCKUX, MATHUTHBIX U KBAHTOBBIX SIBJICHUSX;

e[IPHOOPETCHUE YMCHUH ONHUCBHIBATH W OOBSICHATH (PU3NYSCKHE SABJICHUS C
UCIIOJIb30BAHMEM TIOJyUYCHHBIX 3HAHUH;

¢OCBOCHHUE METOJIOB PEIICHUS MPOCTEHUIINX PACUCTHBIX 3aJa4 C HCIIOJIb30BAHUEM
buznuecknx Mojesiel, TBOPUYECKUX U MPAKTUKOOPHUEHTUPOBAHHBIX 3a/1a4;

epa3BUTHE YMEHHMHN HAOMIOAATh NPHUPOJHBIE SBICHUS U  BBINOJHATH  OIBITHI,
nabopaTopHbie paOOThl U IKCIEPUMEHTAIIBHBIE MCCIEAOBAHUS C HCIIOJIb30BAaHUEM
U3MEpUTETBHBIX TPUOOPOB;

*OCBOCHHE MPUEMOB paboThl ¢ WHpoOpMalueln (U3NUECKOro COJAEp:KaHUs, BKIIOYAs
UHPOPMAIIMIO O COBPEMEHHBIX MOCTH)KCHHSIX (U3UKH, aHATU3 M KPUTHUYECKOE
OIlcHUBaHHUE MH(OPMAIINH;

*3HAKOMCTBO CO c(hepamu mpodecCHOHATBEHON IESITEIPHOCTH, CBI3aHHBIMU C (DU3HUKOM,
U COBPEMEHHBIMH TEXHOJOTHUSAMH, OCHOBAaHHBIMM Ha JOCTWKEHUSAX (Pu3ndecKomn
HAYKH.

OO6miee 4yncIo 4acoB, PEKOMEHAOBAHHBIX JIs1 U3y4deHus: pu3uku Ha 6a30BOM YpOBHE, —

238 yvacoB: B 7 kiiacce — 68 yacoB (2 yaca B Heneno), B 8 kiacce — 68 yacoB (2 vaca B
HEJIEJTI0), B 9 KJ1acce — 102 yaca (3 yaca B HEJIEJTIO).

[Ipenmaraemserii B nmporpamMme 1o (hU3MKE TNEPEUYCHB JTAOOPATOPHBIX PaOOT M OIBITOB
SIBIISICTCS PEKOMEHJIaTCIIbHBIM, YYUTEIb JIeJIaeT BBHIOOD NPH IMPOBEASCHHUU JTAOOPATOPHBIX
paboT W ONBITOB C YYETOM WMHAMBUIYAIbHBIX OCOOCHHOCTEH OOYYalomUXCs, CIHUCKA
AKCIIEPMMEHTAJbHBIX 3aJlaHUi, MpeajiaraéMbIX B paMKaX OCHOBHOTO TOCYJIApCTBEHHOTO
9K3aMeHa Mo (u3HuKe.



COIAEPKXAHUE OBYYEHUA

7 KIIACC
Pu3uKa u e€ poJib B IO3HAHMHU OKPYKAKIIEr0 MHPA.

®usuka — Hayka o npupoze. SIBnenus npupoasl. DPU3NUYECKUE SBICHHUS:
MEXaHWYECKHUE, TEMIOBBIE, JIEKTPUUECKUE, MATHUTHBIE, CBETOBBIC, 3BYKOBBIE.

®uznyeckue BenuuuHbl. M3Mepenue ¢Qusnyeckux BennuyuH. Dusnyeckue
npubopsl. [lorpemnocts n3mepennit MexxayHapoaHasi ciCTeMa €IMHULI.

Kak ¢usuka u japyrue ecTecTBEHHble HAyKHM HU3Y4alOT TPHUPOSY.
EcTtecTBeHHOHAYUYHBIM METOJ] NO3HAHUS: HAOMIOJEHUE, MOCTAHOBKA HAYYHOTO
BOMPOCA, BBIJIBUYKEHHUE THIOTE3, IKCIIEPUMEHT MO MPOBEPKE TMIOTE3, 0ObSICHEHHE
Habo1aeMoro sBieHus. Onucanue GU3NIecKuX SIBICHUN C TOMOLIBI0 MOJIENeH

Jemoncmpayuu.

1. MexaHHuYeCcKue, TEIUIOBbIE, JJIEKTPUYECKUE, MArHUTHBIE, CBETOBBIC

SIBJICHUSL.

2. ®usnueckre npuOOPHI U MpOLEAypa MPSMBIX U3MEPEHUI aHAJIOTOBBIM U

1U(GPOBBIM TPUOOPOM.

Jlabopamopnuvie padbomot u onvimot.

1. OmpeneneHue EHbI IeEHUs IKaJIbl U3MEPUTEIHLHOTO pUdopa.

2. H3MepeHue pacCTOSTHUM.

3. U3mepenne 06bEMa KUIKOCTH U TBEPAOTO Tea.

4. OrmpeneneHue pa3MepoB MaJIbIX TEJL.

5. M3mepeHue Ttemmeparypbl IIpU IOMOIIM >KUJIKOCTHOIO TEPMOMETpa U

JNaTYrKa TEMIEPATypPHI.
6. lIpoBenenue ucciaenoBaHus IO MPOBEPKE THUIIOTE3bI: NAJBHOCTH MOJIETA
HIapyKa, MyIEHHOTO TOPU30HTAIBHO, TeM OO0Jblle, YeM OOoJblle BhICOTA
IycKa.
IlepBoHayanbHbIC CBECHUA O CTPOCHHH BelIeCTBA.

Crpoenue BemecTBa: aTOMbl M MOJEKYIbl, HUX pasMmepbl. OnbIThI,
JOKa3bIBAIOIINE TUCKPETHOE CTPOCHUE BEIIECTBA.

JIBmkenue dactun BemecTBa. CBSA3b CKOPOCTH JIBHJKEHHSI YacTUL C
TeMriepatypoil. bpoyHoBckoe nBmwkenme, auddys3us. BzanmomelicTBue YacTHIl
BEILIECTBA: IPUTSIKEHUE U OTTAJIIKMBAHHUE.

ArperaTHble COCTOSIHUS BEILECTBA: CTPOCHUE Ia30B, KMIKOCTEM W TBEPABIX
(kpucTaIIMYECKUX) Tell. B3auMmocBs3b MeXay CBOMCTBaMM BEIIECTB B Pa3HbIX
arperaTHpIX COCTOSHUAX M UX aTOMHOMOJIEKYJSIPHBIM cTpoeHueM. OCcoOeHHOCTH
arperaTHbIX COCTOSHUM BOJBI.

Jemoncmpayuu.

1. HabGmromenue 6poyHOBCKOTO JBHKEHUS.

2. HaGmonenue nuddysumn.



3. HaGmionenue  siBIeHUM,  OOBSACHSAIONIUXCS  MPUTSHKEHHEM  WUIU
OTTAJIKMBAaHUEM YACTHI BEIIECTBA.

Jlabopamophuie padomot u onvimot.

1. OueHka JguaMeTpa aroMa METOAOM psAoB (C  HCHOJIb30BAaHUEM

dotorpaduii).

2. OnbITHI 11O HAOJIOJEHUIO TEIJIOBOTO PACIIUPEHUS Ta30B.

3. OnbITHI 10 OOHAPYKEHUIO JEHCTBUS CHUJI MOJICKYJISIPHOTO MPUTSIKEHUS.

JIBuKeHMe U B3aUMOJAeiCTBHE TeJl.
Mexannyeckoe JBUXEHHE. PaBHOMEpHOE W HEPABHOMEPHOE JBUKCHUE.
Cxopoctb. CpenHsisi CKOPOCTh MPU HEPABHOMEPHOM ABWKEHUU. Pacuer mytu u
BPEMEHHU JIBHIKCHUS.
SBnenne wHepUUU. 3aKOH HMHEpUMH. B3aummoneicTBue Ten Kak NpUYMHA
U3MEHEHUSI CKOPOCTHM JBMOXKEHUsSI Teid. Macca Kak Mepa HHEPTHOCTH Tena.
[InoTtHOCTh BemiecTBa. CBSI3b IJIOTHOCTU C KOJIMYECTBOM MOJIEKYJI B E€IUHUIE
o0beMa BelecTna.
Cuna xak XapakTepuCTHKa B3auMojiecTBusi Ten. Cuia ynpyrocTd U 3aKOH
I'yka. 3Mepenue cuiibl ¢ MOMONIBIO AMHAMOMETpA. SIBJICHUE TIATOTEHUS WU CUJIA
TsokecTd. Cuiia TSKECTH Ha Apyrux aHerax. Bec rena. HeBecomocTs. Cnoxenue
CWJI, HAPABJIEHHBIX MO OAHOM mpsiMoil. PaBHonelcTByromas cui. Cuia TpeHHs.
TpeHue CKOIpXKEHU U TPEHUE MOKOos. TpeHue B MpUpOI€ U TEXHHUKE.
Jemoncmpayuu.
1. HaGmronenne MexaHUYECKOTO BUXKEHUS Tea.
2. H3MepeHHe CKOPOCTU NMPAMOJIUHENHOTO ABUKEHHUS.
3. HaGmropenue siBjeHUs HHEPIIUH.
4. HabGnroneHve U3MEHEHHS CKOPOCTH IIPH B3aUMOICHCTBHUH TEJL.
5. CpaBHEHHE Macc M0 B3aUMOJEHCTBUIO TEI.
6. Clio)eHue CUJl, HalpaBJICHHBIX 110 OAHOMN MPAMOIA.
Jlabopamophuie pabomot u onvimot.
1. OmpeneneHue CKOPOCTH PAaBHOMEPHOIO JIBMXKEHUS (IIapvKa B JKUJIKOCTH,
MOJIEIH DJIEKTPUUYECKOTO aBTOMOOWIIS U TaK Jajee).

2. OmpeneneHne CpeaHEH CKOPOCTU CKOJNBKEHHs OpycKa WM IIapuKa o
HAKJIOHHOM IIJIOCKOCTH.
Ornpenenenue MIOTHOCTH TBEPIOTO TeENA.

4. OnbpIThl, JIEMOHCTPUPYIOLIUE 3aBUCUMOCTh pacTskeHus (Aedopmanun)
OPY>KUHBI OT IPUJIOKEHHON CUJIBI.

5. OnpIThI, AEMOHCTPUPYIOIINE 3aBUCUMOCTh CHJIBI TPEHHSI CKOJIBKEHHS OT
BECa TEJa U XapakTepa CONPUKACAOUIUXCS TOBEPXHOCTEM.



/laBjieHHe TBEPABIX TeJl, }KUAKOCTEH U ra3oB.

HaBnenune. CriocoObl yMEHBILIEHUS U YBEJIMYEHU AaBieHus. JaBneHue rasa.
3aBUCUMOCTh JaBJICHMsS Tra3a OT oObema, Temmeparypbl. Ilepemaua naBneHus
TBEPABIMU TEJIAMH, KUAKOCTAMHM M razamu. 3akoH llackama. ITneBmaTmueckue
MallluHbl. 3aBUCUMOCTb JABICHUS JKUJIKOCTH OT TIIyOuHBI. ['mapocratuueckuit
napanokc. Coobmiaronuecs cocyabl. ['uapaBinueckue MEXaHU3MBI.

AtMmocdepa 3emunn u atMocdepHoe naieHue. [IpuuuHbI CylecTBOBaHUS
Bo3nyuiHON oOonouku 3emiu. OmnbiT Toppuuennu. M3mepenue armocdepHOTo
naBieHus. 3aBUCUMOCTh aTMOC(EPHOro aBJIEHUs OT BBICOTHI HaJl YPOBHEM MODSI.
[Tpubops! 115t U13MepeHus: aTMOCHEPHOTro JTABICHUSI.

JleficTBHE )KMIKOCTH M Ta3a Ha MOTPYKEHHOE B HUX TeNO. BrITankuBaronias
(apxumenoBa) cuna. 3akoH Apxumena. [lnaBanue ten. BoznyxonnaBanue.

Jemoncmpayuu.
3aBUCHUMOCTb JIaBJIICHUS ra3a OT TEMIIEPATYPHI.

Ilepenaya naBiaeHUs )KUJIKOCTBIO U Ta30M.

CooOmatoruecs cocybl.

I'mppaBnnueckuii mpecc.

[IposiBnenue neicTBus aTMOCPEPHOTO AaBICHUS.

3aBUCUMOCTh BBITAJIKUBAIOMIEH CHJIBI OT 00BEMA MOTPYKEHHON YaCTH
T€Ja U IUIOTHOCTH KUJKOCTH.

PaBeHCTBO BBHITAIKMBAIOIIEH CUIIbI BECY BBITECHEHHOW KUJIKOCTH.

8. YcClOBHE IJIaBaHUS TeJl: MJIABAHUE WM MOTPYKEHHUE TEN B 3aBUCUMOCTHU
OT COOTHOILIEHUS IJIOTHOCTEM TeNA U KUIKOCTH.

Jlabopamopnuie pabomot u onvimot.

1. HccnenoBanue 3aBUCHUMOCTH Beca Tella B BOJIE OT 00bEMaA MOTpyKEHHOU B
AKUJKOCTh YaCTH TeJa.

2. OmpeneneHue  BBITAIIKMBAIOMIEH  CWIIBI, JCHCTBYIOIIEH Ha  TeJo,
MOTPYKEHHOE B KUIKOCTh.

3. IIpoBepka HE3aBUCMMOCTH BBITAJIKUBAIOLIECH CHJIBI, JEUCTBYIOIIEH HA TEIIO
B )KUJIKOCTH, OT MACCHI TeJa.

4. OnpIThl, JEMOHCTPUPYIONIME 3aBHCUMOCTH BBITAJIKUBAIOWIEH CHIIBL,
JEUCTBYIOIIEH HAa TENO0 B JKUAKOCTH, OT OOBEMa MOTPYKEHHOW B
YKUJIKOCTh YaCTH T€JIa U OT IUIOTHOCTH YKUJIKOCTH.

5. KoHCTpynpoBaHue apeomMeTrpa WIM KOHCTPYUPOBAHUE JIOAKH U
OIpEAEIICHUE €€ TPY30NOABEMHOCTH.

Pa6oTa u MOIIIHOCTH. DHEPrHs.

Mexanunueckasi pabota. MOIIHOCTb.

[IpocThie MexaHU3MBI: pbluar, OJOK, HaKJIOHHAs IUIOCKOCTh. lIpaBuio
paBHOBecusi pbryara. lIpumeHeHue npaBuiia paBHOBECHUs pblyara K OJIOKY.
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«3onotoe mpaBuiao» mexaHuku. KosadduimeHnt mnonesHoro neuctBus (maiee —
KIIJl) npocThix MexaHu3MoB. IIpocTeie MEXaHU3MBI B OBITY U TEXHUKE.
Mexannueckass dHeprus. Kunermyeckas W NOTEHUHMAIBHAS DHEPTHS.
IIpeBpamenne 0OTHOrO BHJ1a MEXAHUYECKOW YHEPTUM B IPYTrOM. 3aKOH COXPAHEHUS
SHEPIUHU B MEXAHHUKE.
Jemoncmpayuu.
1. IIpuMepsl MPOCTBIX MEXAHU3MOB.
Jlabopamophuie padbomot u onvimot.
1. Ompenenenue pabOThl CUIIBI TPEHUS NPU PABHOMEPHOM JBM)KCHHM Tela
110 TOPU30HTAJIbHON ITOBEPXHOCTH.
2. HccnenoBanue yciioBHI paBHOBECHS pblyara.
N3mepenue K11/ HakJIIOHHOM MJIOCKOCTH.
4. M3yuyeHune 3aKOHA COXPAHEHUSI MEXAHUYECKON YHEPTHH.

8 KUIACC

TemioBblie sIBJECHUS.

OCHOBHBIE TIOJIO)KEHUS MOJICKYJISIPHO-KUHETUYECKOM TEOpUM CTPOCHUS
BelllecTBa. Macca M pa3mepbl aTOMOB M MOJIeKyJd. OmNbIThl, MOATBEPKIAIOIINE
OCHOBHBI€ MOJIOKEHUSI MOJICKYJISIPHOKMHETUYECKOU TEOPUH.

Mogenun TBEPAOro, >KUJIKOTO M Ta3000pa3HOr0 COCTOSHHM BEIECTBA.
Kpucrannunueckue u amopdusie Tena. OObICHEHHE CBOWCTB ra3oB, KUAKOCTEH U
TBEPBIX TEJI HA OCHOBE IIOJIOKEHUH MOJEKYIIPHO-KHHETUHYECKON TEOpUH.
CmaunBaHue U KamWUISIPHBIE siBJICHUA. TemIoBoe paciupeHe U CKaThe.

Temnepatypa. CBsi3b TeMIepaTypbl CO CKOPOCTBHIO TEIJIOBOTIO JIBUKCHUS
gactull. BrHyTpeHnsiss sHeprus. CrnocoObl HW3MEHEHHUS BHYTPEHHEH JHEPrumu:
TeIIonepeaya u COBEPILICHUE paboTHI. Bus TeIIoNepeaadu:
TEIUIONPOBOIHOCTh, KOHBEKIIUS, U3JTyUYEHHUE.

KonudecTBo TeminoThl. YaenbHas TEIIOEMKOCThH BeliecTBa. TermiooOMeH U
TEIUIOBOE paBHOBECHE. YpaBHEHHE TerioBoro Oamanca. I[lmaBnenune w
OTBEPJICBAHUE KPHUCTAUIMYECKUX BEIIECTB. YJAEJIbHAsA TEIUIOTA IJIABJICHHS.
[TapoobOpazoBanne u koHmeHncamus. Mcmapenwe. Kunenme. YnmenpHas Teruiora
napooOpa3oBaHus. 3aBUCUMOCTH TEMIIEPATyphl KHUIIEHUS OT aTMOC(HEpHOTo
JTaBJICHUS.

BnaxHocTs Bo3myxa.

DHeprus TOIIuBa. Y ebHas TEIJIOTa CrOpaHus.

[Mpunuunsl padotsl TernoBbix aABurateneit KIIJ TermoBoro nBurarens.
TermnoBble IBUTaTENIN U 3aIIUTa OKPYKAIOIIEH CPEIBI.

3aKOH COXpPAaHEHUS Y MPEBPAILCHUS SHEPTUU B TEIUIOBBIX MPOIECCaXx.

Jemoncmpayuu.
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10.
11.
12.
13.

HaGmronenre OpoyHOBCKOTO IBUKEHUS.

Ha6monenue nuddysuu.

HaGmonenue siBjeHuid cMaurBaHUs U KallWJUISIPHBIX SBICHUM.
HaGmtoneHue TeminoBoro pacimpeHust Tel.

N3meneHnne namieHus rasa Mpu M3MEHEHHM oObEMa W HarpeBaHUM WIH
OXJIaXICHUU.

[IpaBuinia u3mepeHus TemMnepaTyphl.

Buabl reronepenaymn.

OxnaxxeHue Npu COBEPIICHUN PaOOTHI.

HarpeBanue npu coBepiiieHn# paboThl BHEITHUMH CUJIAMHU.
CpaBHeHUE TEIIIOEMKOCTEH pa3IMYHBIX BEIIECTB.
HaGmonenue kumnenus.

HaGmtoieHre mocTossHCTBA TEMITEpaTyphl MPU TUIABJICHHH.
Mojenn TemJIOBBIX ABUTATEIICH.

Jlabopamopnuvie padbomot u onvimot.

1.
2.
3.

10.
11.
12.
13.

OMnbITEI O OOHAPYKEHUIO JEUCTBUS CUIT MOJICKYJISIPHOTO TTPUTSIKEHUS.
OnbITHI 11O BHIPAIIMBAHUIO KPUCTAIIOB TOBAPEHHOM COJIM UJIU caxapa.
OnbITel IO HAOJIOJACHUIO TEIJIOBOTO PACIIMPEHUS Ta30B, KUIKOCTEH U
TBEPJBIX TEIL.

Omnpenenenue qaBjieHUs BO3yXa B OaJUIOHE IITTPHUILA.

OnbIThl, JAEMOHCTPUPYIOIIUME 3aBUCHUMOCTH JABJICHUS BO3JyXa OT €Tro
00bEMa M HArpEeBaHUS WIN OXJIAXKIECHHUS.

[TpoBepka rumoTE3bl JUHEHHOM 3aBUCUMOCTH JJIMHBI CTOJIOMKA KUJIKOCTH
B TEPMOMETPUUYECKOU TPYOKE OT TEMIIEPATYPHI.

HaGmonenne w3MeHeHHMsT BHYTPEHHEH OSHEpPruu Tella B pe3yJsibTaTe
TEIJIoTepe1aud U pabOThl BHEIITHUX CHIL.

HccnenoBanue sBiICHUS TEIIOOOMEHA IPU CMENIMBAHUHU XOJOJTHOW U
ropstaei BOJBI.

OmnpeneneHue  KOJWYECTBA  TEIUIOTHI, IOJIYYEHHOTO BOJOH  IIpHU
TEIJIO00OMEHE C HArPEeThIM METANTHYSCKUM ITHITHHIPOM.

Ornpenenenue yaeabHONU TETUIOEMKOCTH BEIIECTBA.

HccnenoBanue npouecca ucrnapeHus.

OrnpeneneHne OTHOCUTEIIFHON BIAXKHOCTH BO3/yXa.

Ornpenenenue yaeabHOM TETUIOTHI TUIABJICHUS JbA.

DJleKTpUYecKre U MATHUTHBIE SIBJICHHUS.
Onektpuzauusi Tena. JBa poma anekTpuyecKkux 3apsiioB. B3aumoneiicTBue
3apsbkeHHBIX  Tell. 3akoH Kynona (3aBUCHMMOCTH  CHJIBI  B3aUMOJEHUCTBUS
3apsKEHHBIX TEJT OT BEJIMYMHBI 3aPsI0B U PACCTOSHUS MEXTY TEIaMH).



Onekrtpuueckoe mnozne. Hanpssk€HHOCTH dneKkTpuueckoro mnoss. IlpuHuun
CYNEpIO3ULIUHU IEKTPUUECKUX MOJeH (Ha KAYeCTBEHHOM YPOBHE).

Hocutenu snektpudeckux 3apsigoB. DIEMEHTAPHBINA 3JIEKTPUUECKUN 3apsl.
Crtpoenne aroma. I[IpoBOJIHMKM W  JHUDJIEKTPUKU. 3aKOH  COXPaHEHUS
AIEKTPUYECKOTO 3apsia.

DJIEKTPUYECKUM TOK. YCIIOBUSL CYIIECTBOBAHUA DJIEKTPUUYECKOTO TOKA.
HNcToyHukn mMOCTOSSHHOTO TOKAa. JIEMCTBUS DJIEKTPUYECKOrOo TOoKa (TEIJIOBOE,
XUMHUYECKOE, MAaTHUTHOE). DIIEKTPUYECKUM TOK B KUJIKOCTAX U razax.

Onektpuueckas uenb. Cuina  Toka.  DIEKTPUUECKOE  HAMpsHKEHUE.
ConpoTuBieHUe MPOBOJHUKA. Y IEIBHOE COMPOTUBIIEHUE BellecTBa. 3akoH Oma
s yyactka uenu. [locrnemoBaTenbHOE W MapajuiesIbHOE — COEUHEHUE
POBOJHUKOB.

PaGora w MONIIHOCTH dJEKTpUYECKOro Toka. 3akoH Jxoyns—JleHna.
DneKkTpuuecKue ey U MOTpeOUuTeNn dIeKTpUuieckoit s3Hepruu B 0bITy. KopoTkoe
3aMbIKaHUE.

[ToctosiHHbIE ~ MarHuThl.  B3auMojeicTBME  MOCTOSSHHBIX ~ MarHUTOB.
MaruauTtHoe nosie. MarHuTHoOe noJjie 3eMJIM U €ro 3Ha4€HUe JJIs KU3HU Ha 3eMlie.
OnbiT  Opcrena. MarHuTHoe ToJ€  JJIEKTpUYECKOro Toka. IIpuMeHeHue
AIEKTPOMArHUTOB B TEXHUKE. [[elicTBME MAarHUTHOIO MOJI HA MPOBOJHUK C TOKOM.
DNEeKTpOJABUraTeNb MOCTOSIHHOTO ToOKa. Vcmonb30BaHWE JIIEKTPOABUTATENEH B
TEXHUYECKUX YCTPOMCTBAX U HA TPAHCIIOPTE.

OnbiTel Papajes. SBneHue 3aekTpoMarnuTHOW uHaykiuu. [Ipasuio Jlenna.
DneKTporeHepaTop. Crioco0b1 MOJTyYEHHUS ANEKTPUYECKOU DHEPTHUH.
DNEKTPOCTAHIIMK Ha BO3OOHOBISIEMBIX UCTOYHUKAX SHEPTUH.

Jemoncmpayuu.

DJIeKTpU3alus Te.
JIBa poja 3JIEKTPUUECKUX 3apsAJI0OB U B3aUMOJICHCTBUE 3apsKEHHBIX TEII.
Y CTpONCTBO U AEUCTBUE JIEKTPOCKOIA.
DneKTpocTaTuyecKasl MHYKIIHS.
3aKOH COXpaHEHHUS IEKTPUUECKUX 3apsII0B.
[IpoBOAHUKH M TUDIICKTPUKH.
MoaenupoBaHue CHUIOBBIX JIMHUM IEKTPUYECKOTO TTOJIS.
HcTouHrkn NOCTOSTHHOTO TOKA.
JIelicTBUA 3IIEKTPUYECKOTO TOKA.
. DIIEKTPUYECKUMN TOK B KUIKOCTH.
. I'a30Bb11 pa3psn.
. I3MepeHue CUitbl TOKa aMIepMETPOM.
. I3MepeHune 31eKTpUYECKOr0 HAPSKEHHS BOJIbTMETPOM.
. PeocTtaTt 1 MmarazuH COnpOTUBIICHUMN.
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15.
16.
17.
18.
19.
20.
21.
22.
23.
24,

25.

B3aumoeiicTBue NOCTOSIHHBIX MArHUTOB.

MonenupoBanrue HEBO3MOKHOCTH Pa3AeiICHUs MOJIOCOB MarHura.
MonenupoBaHre MarHUTHBIX MOJIEN MOCTOSTHHBIX MAarHUTOB.
OmneIiT Opcrena.

MarauTHoe 1oJje TOKa. DIEKTPOMArHHUT.

JlercTBME MAarHUTHOTO TI0JIS1 HA MPOBOJAHUK C TOKOM.
DIIEKTPOABUTATENIb TOCTOSTHHOTO TOKA.

HccnenoBanue ABICHUS 3JIEKTPOMArHUTHOW UHIYKIIHAH.

Omnbrter @apanes.

3aBUCUMOCTh HANpPaBJICHUSI HWHIYKIMOHHOTO TOKa OT YCIOBHUH €ro
BO3HHUKHOBCHHUSI.

DIIEKTPOTreHEPATOP MOCTOSHHOTO TOKA.

Jlabopamopnuvie padbomot u onvimot.

1.

o U o~ w

10.
11.

12.

13.

14.

15.

16.

OnbITel 1O HAOMIOJEHUIO DJICKTPHU3allMM  TEJl HWHIAYKIHEH | 1pu
CONPUKOCHOBEHUH.

UccnenoBanne JE€UCTBUS DJIEKTPUUECKOrO TMOJiI HAa MPOBOJHUKHA U
JADIICKTPUKHU.

Co6opka u nmpoBepka pabOThI JISKTPUIECKOH MU MMOCTOSHHOTO TOKA.
N3mepenue u peryampoBaHue CHIIbI TOKA.

N3mepenue u peryampoBaHUe HANPSHKEHUS.

HccnenoBanne 3aBUCUMOCTH CHJIBI TOKA, UAYIIETO YEpPE3 PE3UCTOpP, OT
CONPOTHUBIICHUS PE3UCTOPA U HATIPSIKEHUS HA PE3UCTOPE.

OnbITHI, JEMOHCTPUPYIOIINE 3aBUCHUMOCTD ANEKTPUUYECKOTO
CONPOTUBIICHUS TPOBOJHUKA OT €ro JJIMHBI, IUIOMIAAX TOMEPEUYHOIO
CEYEHUs U MaTepHaa.

[IpoBepka mpaBWiIa CIOXKEHHUS HANPSHKECHUM IIPU  TMOCJIEN0BATEIBHOM
COEIMHEHUHU JIBYX PE3UCTOPOB.

IIpoBepka mpaBuna [Js CHIBl TOKa MPU MAPAIUIETBHOM COEAUHEHHUU
PE3UCTOPOB.

Ornpenenenue padOThI AIEKTPUIECKOTO TOKA, UAYILETO Yepe3 PEe3UCTOp.
OnpeneneHue MOIIHOCTH  3JIEKTPUYECKOIO TOKA, BbIAEISAEMOW Ha
pe3ucrope.

HccnenoBanne 3aBUCUMOCTH CWJIbI TOKA, UAYIIETO 4YEpPE3 JIAMIIOYKY, OT
HaIpsHKEHUS Ha HEW.

Onpenenenue KIIJ[ narpeBatens.

NccnenoBanrie MarHUTHOTO B3aUMOJEHCTBUS MMOCTOSIHHBIX MAarHUTOB.
N3ydeHre MarHUTHOTO TMOJS TMOCTOSIHHBIX ~ MarHUTOB TIpPU  UX
00bEeIMHEHUU U Pa3/ICICHUU.

HccnenoBanne AeUCTBUS SIEKTPUUYECKOTO TOKA HA MArHUTHYIO CTPEJKY.



17. ONBITBI, JEMOHCTPUPYIOIIHE 3aBUCHUMOCTb CHJIBI  B3aUMOJCHCTBUS
KaTyIIKA ¢ TOKOM M MarHura OT CHJIBI TOKAa W HaIlpaBJICHUS TOKA B
KaTyILKe.

18. MI3yueHue AeiCTBUSA MAarHUTHOTO I10JIs1 HA IIPOBOJIHUK C TOKOM.

19. KoHcTpyrpoBaHue U u3ydeHue padoThl JJIEKTPOABUTATEIIS.

20. M3mepenne KII/I anexTpoaBUraTenbHON yCTAHOBKH.

21. OOBITBl O MCCHEAOBAHUIO SIBICHUS DJIEKTPOMATHUTHOW WHIYKIMM:
VCCIIEIOBAHNE W3MEHEHUN 3HAYCHUs W HaIlpPaBJICHUS HMHAYKIMOHHOTO
TOKA.

9 KUIIACC

Mexanuuyeckue siBJICHUSsI.

Mexannueckoe JABWKeHHE. MarepuanpHass Touka. Cucrema OTCU€Ta.
OTHOCHUTEIBPHOCTh MEXaHUYECKOrO0 JBWKEHUA. PaBHOMEpHOE NPSMOJUHENHHOE
nBrkeHue. HepaBHoMepHOe npsiMoiiMHeiiHOe ABWkeHue. CpeqHsisi U MTHOBEHHAs
CKOpOCTb T€Jia TPU HEPABHOMEPHOM JIBUKCHUHU.

VYckopenue. PaBHOyckopeHHOE TmpsMOJiMHEWHOe jBkeHne. CBoOogHOE
nagenue. OnsiTel ["anumes.

PaBHOMepHOE ABMkKEHHE TO OKpY>KHOCTH. Ilepron m yactora oOpalieHwus.
JIuneliHas u yrioBasi ckopocTu. LleHTpocTpeMuTenbHOe yCKOPEHUE.

[Tepsbiii 3akoH HbtoroHa. Bropoit 3akon HeroToHa. Tperuit 3akon HeroToHa.
[TpuHUHMI CyNIEpIIO3UIUHU CHJL.

Cuina ynpyroctu. 3akoH ['yka. Cuiia TpeHus: cuiia TpeHHUS! CKOJIbKEHHUS, Chjla
TPEHUS MOKOS, IPYTrUe BUABI TPEHUS.

Cuna TSKECTH M 3aKOH BCEMUPHOTO TATOTEHHUA. YCKOpEHHE CBOOOIHOTO
nafgeHud. J[Bmxkenue mianer BoKpyr Comnnua. IlepBasi kocmudeckasi CKOpPOCTb.
HesecoMocTts u neperpys3ku.

PaBHOBecue marepuaibHOW TOYKHA. AOCOMIOTHO TBEPAOE Teno. PaBHOBecue
TBEPAOTO TeJa C 3aKPEIUIEHHON OChIO BpamieHusa. MoMeHT cuibl. LIeHTp TsokecTH.

Nmnynee Tena. M3menenue umiynsca. UMnynbe cuibl. 3aKOH COXpaHEHUS
UMITyJibCca. PeakTHBHOE IBUKEHHUE.

Mexannueckass paboTta ¥ MOLIHOCTh. PaboTa cull TSXKECTHU, YNPYTrOCTH,
tperusi. CBsi3b dHEpruu U padoThl. [loTeHIMaNbHAS SHEPTHUS TENa, TOJTHIATOTO HaJ
MMOBEPXHOCTHIO 3eMH. [loTeHIIManbHas sHeprus cxaTou npyxunbl. Kunernueckas
sHeprusi. TeopeMa 0 KMHETHYECKOM IHEPTrUM. 3aKOH COXPAHEHHS] MEXaHUYECKOU
SHEPIUHU.

Jemoncmpauuu.

1. HaOmronenrie MEXaHUYECKOTO JIBHXKEHUS! Te€Jla OTHOCUTENIBHO Pa3HBIX TE

OTCY€Ta.
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10.
11.
12.
13.
14.
15.
16.

CpaBHeHME TyTE€d W TPACKTOPUM ABMKEHHUS OJHOTO M TOrO K€ Tena
OTHOCHUTEJIBHO Pa3HbIX TEJl OTCUETA.

HN3mepenne CKOPOCTU U YCKOPEHHUS MPSIMOJIMHENHOTO IBUYKEHUS.
HccnenoBanue npu3HakoB PaBHOYCKOPEHHOTO JABUKECHUS.

HaGmronenue nBuxkeHus Teia 1Mo OKpy>KHOCTH.

HaGmonenne MmexaHu4ecKuX SBICHUM, TPOUCXOIAIINX B CUCTEME OTCUETA
«Tenexka» 1pu €€ PaBHOMEPHOM U  YCKOPEHHOM  JBHXKECHHUU
OTHOCUTENBHO KaOMHETa PU3KKHU.

3aBUCUMOCTh YCKOPEHHUS Te€la OT MacChl Tella U JIEUCTBYIOIIEH Ha HETO
CUJIBI.

HaGmonenne paBeHcTBa CHIT IPU B3aUMOJICHCTBUU TE.

HN3meHeHue Beca Tena npu yCKOPEHHOM JIBUKEHUH.

[Iepenaua umiysibca npu B3aMMOJIEUCTBUU TEI.

[IpeobpazoBanus SJHEPTUHU NPU B3AUMOICUCTBUU TEII.

CoxpaHeHue UMNyJIbCa MPU HEYNPYTOM B3aUMOJICUCTBUH.

CoxpaHeHne UMIyJbca Mpu a0COTOTHO YIPYTrOM B3aUMOJICHCTBUH.
HaGmonenne peakTHBHOTO JABUKEHUS.

CoxpaHeHrne MEXaHHUYECKON IHEPTUH TIPU CBOOOTHOM I1aJICHHH.
CoxpaHeHue MEXaHWYECKOM PHEPTUM TIPHU JIBUKEHUM TEJa MO 1eHCTBUEM
MIPYKUHBI.

Jlabopamopnuie pabomot u onvimot.

1.

KoncTtpyupoBanue Tpakra Jjisi pa3roHa W JajJbHEHIEro PaBHOMEPHOIO
JBIDKCHUSI IIIAPUKA WJTH TEJICKKHU.

Ompenenenue cpeaHell CKOPOCTH CKOJIBKCHHS OpycKa WM JIBHKCHUS
IIapyKa 1Mo HaKJIOHHOM IIJIOCKOCTH.

OmpeneneHue yCKOPEHHsI Tela IMPU PABHOYCKOPEHHOM JIBHKEHUU TIO
HAKJIOHHOM TIOCKOCTH.

HccnenoBanne 3aBHCUMOCTH IYTH OT BPEMEHH IPH PaBHOYCKOPEHHOM
JBIDKCHUH 0€3 HauaJbHON CKOPOCTH.

IIpoBepka TrHUIIOTE3BI: €CIM TPH PABHOYCKOPSCHHOM JBIIKEHHH 0€3
HAYaJIbHOM CKOPOCTH IYTH OTHOCSTCS KaK psSJ HEYETHBIX YHCEN, TO
COOTBETCTBYIOIIHNE MPOMEKYTKH BPEMECHH OJIMHAKOBHI.

HccnenoBanne 3aBUCHMOCTH CHJIBI  TPEHHUS CKOJIBKCHHUS OT CHIIBI
HOPMAaJIPHOTO JTaBJICHUS.

Omnpenencane ko3P hUIMEHTa TPSHUS CKOJIBXEHUS.

Onpenenenue KECTKOCTU MPYKUHBI.

Onpenencaue pabOTHl CHUJIBI TPEHUS MPH PAaBHOMEPHOM IBIIKCHHH Tella
10 TOPU30HTAJIBHON ITOBEPXHOCTH.



10. OnpesenieHre  paboOThl  CUJIBI  YIIPYTOCTH IMpU  NOABEME Tpy3a ¢
MCII0JIb30BAaHUEM HEMOJBM>KHOTO U MOABUKHOTO OJIOKOB.
11. 3yyeHue 3aKOoHa COXpaHEHUsI SHEPTUU.
Mexannveckue Koje0aHUsA U BOJTHBI.

KonebarensHoe nBrxkeHne. OCHOBHBIE XapaKTEPUCTUKH KOJCOAHUN: IEPHO/I,
4acToTa, aMILIATyaa. MaTremMaTudecKUuii U NpyKUHHBIA MasTHUKU. IIpeBpaieHue
SHEPrUU MPH KOJIeOATEIHHOM BUKEHUU.

3aryxatomue — koneOanus.  BolHykneHHole — KoieOanus.  Pe3oHaHc.
Mexannueckue BoJHBL. CBoiicTBa MeXaHWYeCKUX BOJIH. [IpogonbHble
nomnepeyHbie BOJHBL. JIJIMHa BOJMHBI U CKOPOCTh €€ paclpOCTPAHEHHS.
MexaHndeckue BOJHBI B TBEPIOM Tele, CEUCMUUECKHE BOJIHBI.

3Byk. I'poMKoCTh 3Byka U BbicoTa TOHa. OTpakenue 3Byka. MHPpa3Byk u
yIbTPa3BYK.

Jemoncmpayuu.

1. HaGmonenune xoneGaHuii Ten MojJ JIEWCTBUEM CHIIBI TSXKECTH WU CHIIBI
yIPYTrOCTH.

HaGmronenue konebanuii rpy3a Ha HUTH U Ha TPy KUHE.

HaGmronenrie BIHYX/ICHHBIX KOJIEOAHUN U pe30HaHca.

PacnipocTpaneHue npoionbHbIX U TONEPEYHBIX BOJIH (Ha MOJEIN).

Habmronenue 3aBUCMMOCTH BBICOTHI 3ByKa OT YaCTOTHI.

AKyCTUYECKHI PE30HAHC.

Jlabopamopnuie pabomot u onvimot.

1. OmnpeneneHue YacTOoThl W IMepuojia KOJeOAaHMH MaTeMaTUYECKOTO
MAasiITHUKA.

S L T o

2. OmpezeneHue 4aCTOTHI M MEpUOa KoJIeOaHUN MPY>KUHHOTO MasITHHUKA.
3. HccnenoBanue 3aBUCUMOCTH TepHuoja KOJeOaHUN MOABEIICHHOTO K HUTH
rpy3a OT IJIUHBI HUTH.
4. VccmenoBaHue 3aBUCUMOCTH TIEpHO/Ia KoJIeOaHU MPY>KUHHOTO MasiTHUKA
OT Macchl Ipy3a.
5. IIpoBepka HE3aBHCHUMOCTH TepHoJa KojeOaHuii rpy3a, MOJBEIICHHOTO K
HUTH, OT MaccChl Ipy3a.
6. OmbITBI, JIEMOHCTPHUPYIOIIUE  3aBUCUMOCTh TEepuoaa  KoyieOaHUU
NPY>KUHHOTO MasgTHUKA OT MAcChl Ipy3a U )KECTKOCTU MPY>KUHBI.
7. W3Mmepenue yckopeHusi CBOOOJHOTO MaICHHUS.
JIEKTPOMATHUTHOE I10JI€ U 3JIEKTPOMATHUTHBIE BOJIHBI.
DONEeKTPOMArHUTHOE  MoJie.  DIEKTpOMarHuTHele  BoJHBL.  CBoiicTBa
AIEKTPOMArHUTHbIX BOJH. Illkama »leKTpOMarHUTHBIX BOJIH. Vcmosb3oBaHue
AJIEKTPOMArHUTHBIX BOJIH I COTOBOM CBSA3U.



DnekTpoMaruuTHas npupoaa cera. CkopocTh cBeta. BonHOBBIE CBOMCTBA
CBETa.

Jemoncmpayuu.

1. CBOWMCTBA 3JIEKTPOMAarHUTHBIX BOJIH.

2. BoyiHOBBIE CBOMCTBA CBETA.

Jlabopamopnuie padbomot u onvimot.

1. MBydeHune CBOWMCTB AJIEKTPOMArHUTHBIX BOJH C TMOMOIIBIO MOOUIBHOTO

TenedoHa.
CBeToBbBIE IBJICHHUS.

JlyueBas MOJIEJIb CBeETa. Hctounuku CBeETa. [IpssmonuHEiHOE
pacnpoctpanenue cpeta. 3atMeHusa ConnHua u Jlynsl. Otpaxkenue cera. [lnockoe
3epKaio. 3aKOH OTPAKECHUS CBETA.

[Ipenomnenune cBeta. 3akoH TmperaomieHus cBera. [losHoe BHyTpeHHEe
OTpaXeHue cBera. Vcnonb30BaHME TIOJTHOTO BHYTPEHHETO OTPaXKEHUs B
ONTUYECKUX CBETOBOJAX.

Jluaza. Xox onayuerr B guHze. OnTuueckas cucrema (Qoroarnmapara,
MUKPOCKOIAa M Tejeckomna. ['ma3 kak onrudeckas cuctema. bian3opykocTh u
JaTbHO30PKOCTb.

Paznoxenune Oenmoro cBera B crmektp. Onbitel HerloTona. Croxkenue
CIEKTPaJIbHBIX IBETOB. J[Hcniepcus cBeTa.

Jemoncmpayuu.

[IpssMonMHEHHOE paclpOCTPAHEHUE CBETA.

OTtpaxeHue cBeTa.

[Tony4yenue n3o0paxeHni B MIIOCKOM, BOTHYTOM U BBITTYKJIOM 3€pKajiax.
[Ipenomnenue cBera.

OnTuueckuii CBETOBO/I.

Xon ydelt B coOuparomiei JuH3e.

XO0JI Tyder B pacCeUBAIOLIEH JIMH3E.

[Tony4yenne n3o0paxeHN# C TOMOIIBIO JTHH3.

[Tpuaun peiicTBus doToamnmapata, MUKPOCKOTA B TEIECKOTIA.

10. Monens ri1a3a.
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11. PaznoxxeHue 6emoro cBera B CIEKTP.

12. ITonmyueHnue 6e10T0 CBETA MPHU CIOKESHUHU CBETA Pa3HBIX IIBETOB.

Jlabopamopnwie padbomot u onvimol.

1. HccnenoBanue 3aBHCHUMOCTH yrila OTPa)X€HHsS CBETOBOTO Jiyya OT yIJia
MaJICHUSI.

2. HM3ydeHue xapaKTEepPUCTUK U300pakeHHUs TpeaMETa B IJIOCKOM 3€pKajie.

3. HccnenoBanue 3aBUCMMOCTH yTJIa MPEJIOMJICHUS CBETOBOIO Jiyda OT yriia
MaJICHUs Ha TPAHUIIEC «BO3TYyX—CTEKIIO».



4. llonmyueHune N300paKeHUM ¢ MOMOILBIO COOUPAIOUIEH JIMH3BIL.
Omnpenenenue HOKYCHOTO pacCTOSIHUSL U ONTUYECKOM CHIIBI cOOMparomien
JUH3BL.

6. OMBITHI TIO Pa3J0KEHUIO OEJIOT0 CBETA B CIEKTP.

7. OnBITHl IO BOCHPHUATHIO I[BETa MPEAMETOB MPHU WX HAOJIIOICHUM Yepes
[[BETOBbIE (PUIIBTPHI.

KBaHnTOBBIE SIBJICHHS.

Onwitel Pe3epdpopna u minanerapHas Mojenb atoma. Mojaens atoma bopa.
Ucnyckanue u noryonieHrue ceeta atomoM. KBanTel. JInHeyaThie CIEKTPHI.

PanunoaktuBHOCTh. Anb(a, Oeta- U ramma-uznydeHus. CTpOCHHUE aTOMHOTO
sapa. Hykmonnas wmoxaens artomHoro snupa. Mzotombl. PapnoakTuBHBIC
npeBpanieHus. [lepros momypacmnaga aTOMHBIX SIAED.

SAnepHbie peakiuu. 3aKOHBI COXPAHEHUS 3apsiIOBOTO M MAacCOBOTO YHCE.
DOHeprusi CBsi3M aTOMHBIX sijep. CBsi3b Macchl W JHEpruM. Peakuuu cuHTe3a U
nenenus sanep. Ucrounuku suepruun CosiHia 1 3BE3.

Anepnas sHepreruka. J[eMCTBUS pPaJMOAKTUBHBIX H3JYYCHUN Ha JKHUBBIC
OpraHU3MBI.

Jemoncmpayuu.

1. CHekTpbl U3Ny4YEHUS U MOTJIOUIEHHUS.

2. CrHekTpsl pa3InyHbIX Ia30B.

3. Cnektp Bojopoa.

4. HaOmonenue TpekoB B kamepe BuuibcoHa.

5. PabGota cuéTunka HOHUZUPYIOUIUX U3ITYyUCHUH.

6. Peructpanus uznydyeHus NpUpOIHBIX MUHEPAJIOB U MPOAYKTOB.

Jlabopamopnuie pabomot u onvimot.

1. HaGnroneHue CIIOMIHBIX U TUHEHYATHIX CIIEKTPOB M3ITyUYEHUSI.

2. HccrnenoBanue TPEKOB: M3MEPEHUE SHEPrHUM YacTHIbI MO TOPMO3HOMY

nytu (o gororpadusim).

3. U3mepenue paanoakTUBHOTO (OHA.

IHoBTOpPHUTEIBLHO-0000 1A NI MOTYIb.

[ToBTOpUTETHEHO-0000MIIAIONUN MOAYTH TIPEAHA3HAYCH /I CUCTEMAaTH3aIIH
U 0000mIeHWS  TPEIMETHOTO  COACpXKAHUS U ONBITa  JICITEIHLHOCTH,
MPUOOPETEHHOTO TIPU M3YyUYECHUU BCEro Kypca (PU3HMKH, a TAaKXKE JJIs TOJATOTOBKU K
OCHOBHOMY TOCYAapCTBEHHOMY OJK3aMEHy M0 (QU3HKe s 00y4arouuxcs,
BBIOPABIIINX 3TOT YU4E€OHBIN MpEeMET.

[Ipu “3ydyeHHU JAHHOTO MOJYJSI PEANH3YIOTCS U CUCTEMATU3UPYIOTCS BHUJIbI
JIESITETPHOCTH, HA OCHOBE KOTOPBIX 00ECMEYMBACTCS OCTIKCHHUE TPEIMETHBIX H
METaNpe/IMETHBIX  IUIAHUPYEMBIX  pe3ylbTaToB  oOydeHusi, (opmupyetcs
€CTECTBEHHOHAY4YHAasl TPaMOTHOCTh: OCBOCHHE HAYYHBIX METOJIOB HCCIIEIOBAHMS



SBJICHUN NPUPOALI U TEXHUKH, OBJAJCHUE YMEHUSMH OOBSACHITH (PU3HUECKHUE
SIBJICHUS, TIPUMEHSSA [OJYYCHHbIC 3HAHUs, pelarb 3aJadyd, B TOM YHUCIIE
Ka4ECTBECHHBIC U DKCIIEPUMEHTAJbHBIE.

[IpyHUIMNIHANBHO JAEATEIBHOCTHBIM XapaKTep JAHHOTO pas3felia peanu3yeTcs
32 Ccu€T TOro, 4YTO OOyYaroIIMecs BBIMOJIHSAIOT 3aJaHusl, B KOTOPHIX WM
[peJIaraeTes:

HAa OCHOBE TIOJIYYEHHBIX 3HAHUWA pacmo3HaBaTh U HAYYHO OOBICHSTH
dbu3nUecKue sIBJICHUS B OKPY>KAIOIIEH MPUPO/Ie U OBCEIHEBHON KU3HU;

UCIIOJIb30BaTh HAYYHBIE METOJIbl MCCIIe0BaHUs (DU3NUYECKUX SIBIICHUH, B TOM
YHUCIIEe 1S POBEPKU TUIIOTE3 U MTOJYYECHUSI TEOPETUUECKUX BBIBOJOB;

OOBSICHSITh HaAYYHBIE OCHOBBI Han0oJiee BaXKHBIX JOCTHKCHUN COBPEMEHHBIX
TE€XHOJIOTUM, HAIPUMEDP, MPAKTUYECKOTO MCIOJIb30BAHUSA PA3JIMYHBIX UCTOUYHUKOB
SHEPIUM Ha OCHOBE 3aKOHA NPEBPALCHUSA U COXPAHEHHS BCEX M3BECTHBIX BUJIOB
SHEPTUMU.

Kaxmas wu3 Tem [JaHHOrO MOAYJS BKIIOYAE€T AKCIEPUMEHTAIBHOE
uccieloBaHre o0oOIaromero xapakrepa. Moaynb 3aBepiiaeTcs IpPOBEIEHHUEM
JTUArHOCTUYECKOM M OLIEHOYHON paboThI 32 KypC OCHOBHOTO 00IIero 00pa3oBaHMs.



IINTAHUPYEMBIE PE3YJbTATHBI OCBOEHHMA ITPOI'PAMMBI 110
OU3UKE HA YPOBHE OCHOBHOI'O OBHIEI'O OBPA3OBAHMUSA

N3yuyenue ¢pu3MKM HAa ypOBHE OCHOBHOTO OOIIEro oOpa3oBaHUs HAINpPaBIEHO

Ha JIOCTW)KEHHUE JTUYHOCTHBIX, METAPEAMETHBIX U MPEIMETHBIX 00pa30BaTEIbHBIX
pE3yJIbTATOB.

B pesynbraTe usydenus pu3nky Ha ypOBHE OCHOBHOI'O OOIIEro 00pa3oBaHUs

y oOyuatomierocss 0yayT cOpMUPOBAHBI CIEAYIONINE JIMYHOCTHBIE Pe3yJbTaThl B
JacTH:

1) naTpHMOTHYECKOr0 BOCIIUTAHUS:

- MPOSIBJICHUE MHTEepeca K UCTOPUU U COBPEMEHHOMY COCTOSIHHIO POCCHMCKOM
bu3nUecKol HayKH;

- IICHHOCTHOE OTHOIIIEHUE K JIOCTHKEHUSIM POCCUUCKHUX YUEHBIX-(PU3HKOB;

2) rpa:kKIaHCKOr0 M IyXOBHO-HPABCTBEHHOI0 BOCTIMTAHUA

- TOTOBHOCTH K aKTUBHOMY YUYaCTHUIO B 00CYKJICHHH OOIIECTBEHHO 3HAYMMBIX U
ATUYECKHUX MPOOJIEM, CBA3AHHBIX C MPAKTUYCCKUM MPUMEHEHUEM JTOCTHKCHHU I
buzuky;

- OCO3HAaHUE BAXXHOCTU MOPATBHO-3THUYECKUX MPUHIHUIIOB B JEATEIbHOCTH
YYEHOT0;

3) 3¢TeTHYECKOr0 BOCIIMTAHUSA:

- BOCTIPUSATHE 3CTETUYECKUX KadyecTB (U3UYECKOM HayKu: €€ rapMOHHYHOTO
IOCTPOEHHUSI, CTPOIOCTH, TOUHOCTH, TAKOHUYHOCTH;

4) HEHHOCTH HAYYHOT'0 MO3HAHHUSA:

- OCO3HaHME IIEHHOCTH (U3MUECKOW HAyKHM KaK MOIIHOTO HWHCTPYMEHTA
IO3HAHUS MHUPA, OCHOBBI Pa3BUTHS TEXHOJIOTHM, BAXKHEUIIIEH COCTABIISIOLICH
KYJbTYpBIL;

- pa3BUTHE HAy4YHOW JIOO03HATEIBHOCTH, MHTEpeca K HCCIeI0BATEIbCKON
NEeATENbHOCTH;

5) ¢opMupoBaHusT  KYJbTYPbl 3A0POBbSI W  3MOLMOHAJIBHOIO
0J1aronoJy4us:

- OCO3HaHWE IIEHHOCTH O0e30MmacHoro obpa3a JKU3HM B COBPEMEHHOM
TEXHOJIOTUYECKOM MUpPE, BaXKHOCTH TMpaBuil OE30MacHOr0 TMOBEJACHUS Ha
TPaHCIOPTE, HAa AOPOrax, C 3JIEKTPUUYECKHUM M TEIUIOBBIM O0OpYJOBaHHEM B
JOMAITHUX YCIOBUAX;

- chOpMHpPOBAaHHOCTh HaBBIKa peIiekcuu, TMpPU3HAHHWE CBOETO IMpaBa Ha
OMMOKY ¥ TaKOTO K€ MpaBa y APYroro 4eJI0BeKa;

6) TPY10BOr0 BOCIIMTAHMS

- AKTMBHOE Yy4YacTHE€ B PEHICHUU MPAKTUYECKUX 3a7ay (B paMKax CEMbH,
o0pa3oBaTebHON  OpraHuM3alMu, TOpojJla, Kpas) TEXHOJOTHYECKOW U



COIIMAJIbHOM HAIpPaBICHHOCTH, TPEOYIOIMX B TOM 4YHCIE€ U (UIUYECKUX
3HAHUM,

e - HHTEpEC K MPAKTUUECKOMY H3YyUYEeHUIO npodeccuit, CBSI3aHHBIX C HU3UKOM;

e 7)3KOJOrH4e€CKOro BOCIIMTAHUSA:

e - OpUEHTalus Ha MpPUMEHEHHE (U3UYECKUX 3HAHUU Ui pelieHus 3a1ad B
o0JlacTh OKpy’Karolied cpenpl, MIAHUPOBAHUS TOCTYNKOB M OIEHKH WX
BO3MO>KHBIX TTOCJICICTBUH JJIsl OKPY>KAIOIIEN Cpeibl;

e - OCO3HaHHE TJI00ATBHOT'O XapaKTepa AKOJOTHUECKUX MPOOIeM U MyTeu ux

peleHns;

e 8) ajanTanuM K M3MEHAKOIIMMCH YCJIOBHAM COLUHAJBHOM M NPHUPOIHOM
cpeasl:

e - MOTPEOHOCTh BO B3aUMOJICUCTBUM TMPHU BBINOJIHEHUH HWCCIEAOBAHUM U
NPOEKTOB (U3MUECKOW HAMNpPaBICHHOCTH, OTKPBITOCTh OMNBITY WU 3HAHUAM
APYTHX,

e - TIOBBIIIEHUE YPOBHS CBOEHM KOMIIETEHTHOCTM YEpe3 MPAKTUYECKYIO
NEeATENbHOCTB;

e - MOTpeOHOCTh B (POPMUPOBAHUHN HOBBIX 3HAHUM, B TOM uHucie GOPMYyITUPOBATH
U7, TIOHSTHUS, TUTIOTE3bI O GU3BUIECKUX OOBEKTAX U SABJICHUSX;

e - OCO3HaHME Je(HUIUTOB COOCTBEHHBIX 3HAHUI U KOMIIETEHTHOCTEH B 00J1aCTH
[1)76370 478

e - IUIAHUPOBAHHE CBOETO pa3BUTUS B TNPUOOPETEHUU HOBBIX (PUINYECKUX
3HAHUM;

e - CTpEMJICHHE aHAJIM3UPOBATH U BBISIBIATH B3aUMOCBSI3U MPUPOJIBI, OOIIECTBA U
HSKOHOMHKH, B TOM YHCIIE C UCTIOJIb30BaHUEM (DU3MUECKUX 3HAHUM;

e - OICHKAa CBOMX JCWCTBUM C YYETOM BIIUSHHUS Ha OKPYXKAIOUIYIO CpENy,
BO3MOYKHBIX TJIOOAJIBHBIX MTOCIIEICTBHIMA.

METAIPEIMETHBIE PE3YJIBTATBI

B pesynbTaTe OCBOEHHSA MpOTpaMMbl O (U3HKE HA yPOBHE OCHOBHOTO
oOmrero oopa3oBanus y o0yuaromierocst 0yayT copmMupoBaHbsl MeTanpeaMeTHbIe
pe3yJIbTaThl, BKIIIOUAIOIINE MO3HABATEIbHBIC YHUBEPCAIbHBIC YUeOHBIC ICHCTBUS,
KOMMYHUKATHBHBIC  yHHBEPCAJIbHBIE  Y4eOHBIE  JICUCTBHS,  PETYISTHBHBIC
YHUBEPCAITbHBIC YUCOHBIC ICHCTBHUS.

Ilo3HaBaTe/ibHBbIE YHHBEpPCAJIbHbIE Y4eOHbIE 1eHCTBHS

Ba3oBble JJoruueckue JelcTBUA:
eBBISBIIAITh W  XapaKTePHU30BaTh CYIIECTBEHHBbIE MPHU3HAKU OOBEKTOB
(s1BIEHUI);



e YyCTAaHABJIMBATh CYIIECCTBCHHBIN MPU3HAK KIACCHU(PUKAIIMA, OCHOBAHUS IS
000011IeHHs U CPAaBHEHUS,

¢ BBISIBIIATh 3aKOHOMEPHOCTH M MPOTHBOPEUHSI B pacCMaTPUBACMBIX (aKTax,
JTAHHBIX ¥ HAOIOICHUSX, OTHOCSIITNXCS K (DU3UIECKUM SIBIICHUSM;

 BBISIBIIATh TPHYMHHO-CIICJICTBCHHBIC CBSI3W TIPU HM3YYCHHH (U3HUECKUX
SIBJICHUH W TIPOIIECCOB, JENaTh BBIBOJbBI C MCIIOJIb30BAHUEM JICTyKTHBHBIX
Y WHIYKTUBHBIX YMO3aKJIIOUEHUH, BBIBUTATh TUIIOTE3bI O B3aUMOCBS3SIX
(bU3UYECKUX BEIUYNH;

e CAMOCTOSITCJIBHO BBIOMPATh CIIOCO0 pelieHuss yaeOHOM (U3HYeCcKOi 3a1aun
(cpaBHEHHE HECKOJBKMX BapHaHTOB pCIICHHs, BBIOOp Hamboiee
MOJIXOJISAIIETO ¢ YUETOM CaMOCTOSATEIBLHO BBIICIICHHBIX KPUTEPHUER).

Ba3oBble ucciienoBaTe/IbCKHE €iCTBHS:

¢ HICIIOJTH30BATh BOIIPOCHI KaK MCCIICIOBATEIILCKUI HHCTPYMEHT MTO3HAHHS,

¢ IPOBOJIUTH TI0 CAMOCTOSITCIIBHO COCTABJICHHOMY ILJIaHY ONBIT, HECIIOMXHBIH
(GU3NYECKUIl IKCTIIEpUMEHT, HEOOJBIIOE UCCIeIOBaHHE (DU3MIECKOTO
SIBJICHUS,

e OIICHUBATh HAa MNPUMEHUMOCTH W  JIOCTOBEPHOCTh  HH(OPMAIIHIO,
MOJTYYSHHYIO B XOJI€ UCCIICJIOBAHUS WM SKCIIEPUMEHTA;

e CAMOCTOSITENIbHO (pOopMyIHMpoBaTh OOOOIIEHHS U BBIBOJABI 1O PE3yJIbTaTaM
IPOBEIEHHOTO HAOJIIOICHUSI, OTIBITA, UCCIIEA0OBAHMUS;

¢ IPOTHO3UPOBATh  BO3MOXKHOE  JajbpHEHIee  pa3BUTHE  (U3HUUECKUX
IPOIIECCOB, a TAKXKE BBIIBUTATH MPEANOIOKEHNUS 00 UX Pa3BUTUU B HOBBIX
YCIOBUSAX U KOHTEKCTaX.

PabGora ¢ undgopmanmeii:

o IPUMEHSATH PA3JIMYHBIE METOJbI, HHCTPYMEHTHI M 3alpOChl MPU MOUCKE U
orbope HMH(pOpMAIIMU WIH JAHHBIX C Y4ETOM NPEIOKEHHON Yy4ueOHOM
dbuznveckoi 3a1aun;

e AHATTU3UPOBATh, CUCTEMATU3UPOBATH W HHTEPIPETHPOBATH HH(POPMAIIUIO
Pa3TUYHBIX BUIOB M (JOPM TIPEICTABICHNUS,

e CAMOCTOSITEIbBHO ~ BBIOMpATh  ONTUMAIbHYIO  (OpPMY  IPEACTABICHHUS
uHbOpMAIIMK W WUIIOCTPUPOBATh pEIIaeMble 3a7a4d  HECIOKHBIMU
CXeMaMH, TuarpaMMamMu, HHOU rpauKoi 1 MX KOMOMHAITUSIMU.

KoMMyHuKaTHBHBIE YHUBEpPCAJIbHbIC YYeOHbIE 1eHCTBUSA:

eB XO0/Ic OOCYXJEHHUS y4eOHOTO MaTepHaya, Pe3yJbTaTOB JTaOOPATOPHBIX
paboT 1 MPOEKTOB 3a7aBaTh BOMPOCHI IO CYIIECTBY 00CYKIaeMOU TEMbI U
BBICKA3bIBaTh WJICH, HAIICJICHHBIC HA PEIICHUE 3aJayd W TOJJIEPKaHHe
0J1aro’kenaTeIbHOCTH OOIIEHUS;

e COMIOCTABIIATh CBOU CYXKJICHUS C CYXICHHUSIMHU NIPYTUX YYaCTHUKOB JTUAJIOTa,
0OHapyKHUBATh PA3INUUE U CXOJACTBO MMO3UIIH;



e BBIPAXKATh CBOIO TOYKY 3PEHUS B YCTHBIX M TUCbMEHHBIX TEKCTAX;

¢ IyOJMYHO MPEJCTABIATh PE3YNbTATHl BBIIOJHEHHOIO (PU3UYECKOTO OMbITA
(3KCHEpUMEHTA, UCCIEAOBAHMS, IPOEKTA);

e IOHUMATh U KCIOJIH30BATh MPEUMYILECTBA KOMAaHAHOW U MHIWBHUYaTbHOU
paboThI MpU PelIeHUH KOHKPETHON (PU3UUEeCcKOil MpoOIeMbl;

e IPUHUMATH LIEJTU COBMECTHOM JE€ATEIbHOCTH, OPraHU30BbIBATh JEUCTBUS 11O
e€ JOCTI)KEHHUIO: paclpelensaTh poiu, oOcCyKaaTh IIPOLECCHl U
PE3yJIbTaThl COBMECTHOM paboThI, 0000111aTh MHEHUS HECKOJBKHUX JIIOJIEH;

¢ BHITIOJIHATH CBOKO YacTh pabOThI, JOCTUTras KaueCTBEHHOI'O pe3yibTaTa Io
CBOEMY HAINpPABICHUIO U KOOPJIAUHUPYS CBOM JCUCTBUS C JAPYTUMHU
YJIeHaMH KOMAaH/Ibl;

¢ OLICHMBATh KayeCTBO CBOEr0 BKJaJa B OOMIMI MPOIYKT MO KPUTEPHUSIM,
CaMOCTOATENIbHO CHOPMYITUPOBAHHBIM YYaCTHUKAMU B3aUMOIEHCTBHUS.

PeryasiTuBHbIC YHUBepCAJIbHbIE y4eOHbIEe JeHCTBHS

Camoopranusanus:

¢ BBISIBIIATH MPOOJIEMBI B JKU3HCHHBIX M YUCOHBIX CUTYAIMAX, TPECOYIOIINUX IS
perieHus: GU3NUEeCKUX 3HAHUM;

¢ ODUEHTUPOBATHCA B  PA3NIMUHBIX  MOAXOJAaX  TMPUHATUS  PEIICHHM
(MHIUMBUyaIbHOE, TPUHATHE DPEIICHHUs B TPyIMINe, MPUHATHE pelIeHUuN
TPYIION);

e CAMOCTOSITEJIbHO COCTaBIIATH AJTOPUTM pelieHus: (U3MUECKON 3a7aud WM
IUTAaHA WCCJIEOBAHMUS C YYETOM HMEIOIIMXCS PECYpCOB M COOCTBEHHBIX
BO3MOXKHOCTEM, apryMEHTUPOBATh Mpe/jlaraeMble BAPUAHTHI PEIICHHI;

e JICTIaTh BHIOOP M OpaTh OTBETCTBEHHOCTH 3a PEIICHUE.

CaMOKOHTPOJIb, IMOLMOHAJIbHBII UHTEJJIEKT:

e 1aBaTh aJICKBATHYIO OIIEHKY CUTYAIlMU U Mpejiararh 1jiaH e€ N3MEeHEHNUS,

¢ OOBSICHATh  NMPUYUHBI  JOCTIDKEHUS  (HEAOCTHMXKEHUS)  pe3yIbTaToOB
JeSTEHHOCTH, AaBaTh OIICHKY MPUOOPETEHHOMY OIIBITY;

¢ BHOCUTHh KOPPEKTHBBI B JCSATEIHHOCTH (B TOM YHCIE B XOJ BBHITIOJHCHUS
¢u3nueckoro WMCCIENOBaHWS WM TPOEKTa) HAa OCHOBE HOBBIX
00CTOSITENCTB, W3MEHHBIIMXCS CHUTYallMii, YCTAaHOBJICHHBIX OIIMOOK,
BO3HUKIIUX TPYIHOCTEW;

e OIICHUBATH COOTBETCTBUE PE3YJbTATA I[N U YCIOBHSIM;

e CTaBUTH Ce0s1 HA MECTO JIPYrOoro YeJIOBEKa B XOJI€ CIOpa WM JUCKYCCHH Ha
HAYYHYIO TEMY, TOHUMAaTh MOTUBbI, HAMEPEHHSI U JIOTUKY JPYTOro;

e PU3HABATH CBOE MPABO HA OMIMOKY MPH PEIICHUH (PU3NUECKHUX 3a/1a49 WU B
YTBEPKJCHUSAX HA HAYYHBIC TEMBI U TAKOE JK€ MPaBO JAPYTOTO.



NPEAMETHBIE PE3YJIbTATBI

K xoHy o6yuenust B 7 kiaacce npeIMEeTHbIE pe3yJIbTaThl HA 0A30BOM YPOBHE
JIOJKHBI OTPaXkaTh CHOPMUPOBAHHOCTD Y O0YUAIOIMIUXCS YMEHUM:

e ICTIOJIb30BaTh MOHATHUA: (PU3NUECKUE U XUMUYECKHUE SIBJICHUS, HAOII0IeHUE,
AKCHEPUMEHT, MOJIeb, TUIOTE3a, CAUHUIBI (PU3NUECKUX BEIUYHUH, aTOM,
MOJICKYJIa, arperaTHble COCTOSIHUSI —BemecTBa (TBEpIOE, IKHUJIKOE,
razoo0pa3Hoe), MexaHU4eCKoe JIBIKeHHUE (paBHOMEPHOE, HEPAaBHOMEPHOE,
NpSMOJIMHEHHOE), TPaeKTOpHUs, PaBHOJEHUCTBYIOIIAas cuia, aedopmarus
(ympyrasi, TiIacTH4ecKas ), HeBECOMOCTh, COOOIIAOIIUECS COCY/IbL;

epazinuath siBICHUS (Muddy3us, TEMI0BOE ABUKEHUE YACTHI[ BEIICCTBA,
paBHOMEpHOE  JBIDKCHHE, HEPaBHOMEPHOE  JIBIDKCHUE,  HWHEPIus,
B3aMMOJICVCTBUE TEJ, PABHOBECUE TBEPJIBIX TEJI C 3aKPEIJIEHHOM OCBHIO
BpallleHus, Tepeaada JaBJICHUS TBEPABIMUA TeJaMH, >KUIAKOCTIMH U
razamu, arMoc(epHoe [aBieHHE, IUIABaHUE TEJ, IPEBpAICHUS
MEXaHUYECKOW DHEPTHH) MO ONMUCAHMI0 MX XapaKTEPHBIX CBOWCTB W Ha
OCHOBE OTIBITOB, IEMOHCTPUPYIOLIUX JaHHOE (PU3UUYECKOE SIBJICHUE;

epaClo3HaBaTh TMPOSIBICHWE  HW3YUYCHHBIX  (PU3MYECKUX  SIBJICHUUA B
OKpYXalollleM MHpe, B TOM uucie (U3UYECKUE SIBICHUS B MPUPOJIE:
IpPUMEPHI JIBXKEHUSI C Pa3IMYHBIMU CKOPOCTSIMU B JKMBOM M HEXKHBOU
OpUPOJE, NOEHCTBUE CWIBI TPEHHS B MPUPOJE M TEXHUKE, BIUSIHUE
aTMOC(EpHOTO J1aBJICHUs Ha KMBOW OpraHu3M, IJIaBaHUE pbIO, phluard B
TeJIe YeJIOBeKa, MPU 3TOM MEePEeBOJUTH MPAKTHUECKYIO 3a]ja4y B YUEOHYIO,
BBIJIEIISATH CYIIECTBEHHbIC CBOMCTBA (MPU3HAKHN) PUBNYECKUX SBICHUN;

e ONTUCHIBATh M3YUYEHHBIE CBOICTBA Tel U (DU3UYECKUE SBICHUS, UCTIOIB3YS
¢usznueckre BeTUMUMHBI (Macca, 00BEM, IUIOTHOCTH BEIIECTBA, BpeM,
yTh, CKOPOCTb, CPEIIHSSI CKOPOCTh, CHJIA YIIPYTOCTH, CHJIA TSAKECTH, BEC
Tena, cuila TPEeHWs, HAaBieHue (TBEpIOro Tena, >KUIKOCTH, Trasa),
BBITAJIKMBAIOIIAS CHJIa, MEXaHWYECKass padoTa, MOIIHOCTb, IUJIEYO CHIIBI,
MOMEHT CHWJIbI, KO3(P(GUIHUEHT TMOJE3HOTO JEHCTBUS MEXaHWU3MOB,
KMHETUYECKasi M MOTEHUUAJbHAS SHEPrus), MpU ONHCAHUU MPaBUIBHO
TPAKTOBaTh  (PU3WYECKUA  CMBICI  HUCHOJB3YEMBIX  BEIWYHH, UX
0003HaueHUs W CAWHUIBI (U3MYECKUX BEIWYHH, HAXOIUTH (HOPMYIIBI,
CBSI3BIBAIONINE JAHHYIO (DM3UYECKYIO BEJIMUMHY C JPYTUMHU BEIMYWHAMH,
CTpOUTH TpahWKu N3YICHHBIX 3aBUCUMOCTEH (PU3NUECKUX BEIMYHH;

e XapaKTEpHU30BaTh CBOWCTBAa TeJ, (U3UYECKUE SBICHUS W MPOIIECCHI,
UCIIONIb3YSl TIPaBUJIA CIOXEHHUs CUJl (BAOJb OJHOM MpsiMoil), 3aKkoH ['yka,
3akoH [lackansi, 3akoH ApxuMme/a, MPaBUIIO paBHOBeCHUsl pbluara (0J0Ka),
«30JI0TO€ TPaBUJIO» MEXAHUKH, 3aKOH COXPAaHEHUS MEXaHHYECKOH



SHEPIruM, MpU OSTOM JaBaTh CIOBECHYIO (OPMYIHUPOBKY 3aKOHA U
3alMChIBaTh €r0 MATEMATUYECKOE BBIPAXKEHUE;

e O0BSICHITH (PU3NUECKUE SIBJICHUS, MIPOIIECCHI U CBOMCTBA TEJ, B TOM YHUCJE U
B KOHTEKCTE€ CHUTyallhid MNPAKTUKOOPHUEHTHPOBAHHOTO  XapaKTepa:
BBISIBIIATh MPUYUHHO-CIIC/ICTBEHHBIE CBS3U, CTPOUTH OOBACHEHUE W3 1-2
JIOTUYECKUX IIAaroB ¢ OMOpo Ha 1—2 M3y4YEHHBIX CBOWCTBA (PU3HMYECKUX
SIBJICHUH, (PU3NYECKUX 3aKOHA UM 3aKOHOMEPHOCTH;

e pelaTh pacu€THhIC 3aauu B 1—2 JAeCTBUSI, UCTIONIB3YS 3aKOHBI U (POPMYJIBI,
CBSI3bIBAKOIINE (DU3WUYECKUE BEJIWYMUHBI: HAa OCHOBE aHajau3a YCIOBUS
3a/1aud  3aMHUChIBAThH KpaTKOe YCJIOBUE, TOJCTABIATh (puznueckue
BEJTMYUHBI B (OPMYJIBI U TPOBOJAUTH PACU€Thl, HAXOJIUTh CIPABOYHBIC
JTaHHBbIE, HEOOXOUMBIE JIJIsl PEIIeHUs 3ajiay, OIIEHUBATh PEATUCTUYHOCTh
MOJIY4EeHHON (DU3NYECKON BEITMUYHNHBI,

e pacCro3HaBaTh MPOOJIEMBI, KOTOPHIE MOXKHO PEIIUTh TPH TOMOIIU
(bU3UYECKUX METOJIOB, B OMMCAHUHU UCCIICIOBAHUS BBIJEISATH MPOBEPIEMOE
npeamnoyiokeHue  (TUMOTe3y),  pas3auyaTh U HUHTEPIPETHPOBATH
MOJIYYEHHBIH Ppe3yJIbTaT, HAaXOJWTh OIIMOKHM B XOJI€ ONBITa, JeJaTh
BBIBO/IBI 10 €T0 PE3yJbTaTaM;

¢ IPOBOJIUTH OMBITHI 110 HAOTIOACHUIO PU3NYECKUX SBICHUM MIH (HU3TIECKUX
CBOMCTB Tes: GOopMyIHpOBaTh MPOBEpPAEMbIEC MPEANOIOKEHU, COONPATh
YCTAaHOBKY U3 MPEI0KEHHOTO 000pYyI0BaHUs, 3aITUCHIBATh X0 OMbITA U
(bopMynHpOBaTh BHIBOBI

e BBHITIOJIHATDH MPSMbIE U3MEPEHHUS PACCTOSIHUS, BPEMEHHU, MACCHI Tela, 00bEMa,
CWIBl M TEMIIEpaTyphl C HCIOJIB30BAHHEM AaHAJIOTOBBIX U IH(PPOBBIX
npuOOpOB, 3alUCHIBATh TOKa3aHUS MPUOOPOB C Y4ETOM 3aJaHHOMN
a0COJIFOTHOM TIOTPENTHOCTH U3MEPECHUN;

¢ IPOBOJIUTh MCCJIEIOBAHUE 3aBUCUMOCTH OJIHOM (pU3MUECKOW BEITUYHHBI OT
IPYrol C UCIHOJb30BAaHUEM TMPAMBIX H3MEPEHUN (3aBUCHUMOCTH IyTH
PaBHOMEPHO JBIXKYILETOCS TeJla OT BPEMEHU [JBWKEHHUS Tela, CHUIIbI
TPEHUS CKOJIBKEHUS OT Beca Teja, KauecTBa 00pabOTKU MOBEPXHOCTEN TEN
Y HE3aBUCHUMOCTHU CUJIbI TPEHHUS OT IUIOLIAAM COIPUKOCHOBEHHUS TEJI, CUIIBI
YIIPYTOCTU OT YJIMHEHUS TPYKUHBI, BHITAIKUBAIONIEH CHUIBI OT 00bEMa
NOTPYKEHHOM YaCTH TeJIA U OT IJIOTHOCTH JKHJIKOCTH, €€ HE3aBUCUMOCTH
OT IJIOTHOCTH TeJa, OT IIyOUHBI, HA KOTOPYIO MOTPY>KEHO TEN0, YCIOBUMN
TUTABaHUS TEJ, YCJIOBUN PaBHOBECHS pbhluara W OJOKOB), Y4aCTBOBAThH B
IUTAHUPOBAHWM Y4eOHOTO HWCCIIEIOBaHUSA, COOUpATh YCTAaHOBKY W
BBITIONHATh M3MEPEHUs, CIENys MPeUIOKEHHOMY TUIaHy, (UKCHpPOBATH
pe3yabTaThl MOJYYEHHOW 3aBUCHUMOCTH (PU3MUECKUX BEIMYUH B BHUJIC



MPEIOKCHHBIX TaOIUI] U TpadUKOB, JENaTh BBIBOABI IO pe3yJbTaTaM
HCCJICTIOBAHMS,;

 IPOBOJIUTH KOCBEHHBIE W3MEPCHHS (PU3NYECKUX BEIMYUH (IUIOTHOCTH
BEIIECTBA JKUAKOCTH ¥ TBEPIOTO Teia, CHIAa TPECHHUS CKOJBKEHUS,
JaBJICHUE  BO3/yXa, BBITAIKWBAKOIIAsS CWJIa, JCHCTBYyIOIas  Ha
NOTPYKEHHOE B KHUAKOCTh TeI0, KOAD(DHUIIMEHT TMOJIE3HOr0 JACHCTBUS
NPOCTBIX MEXaHU3MOB), CJCAysd TMPEMIOKCHHOW WHCTPYKIHUU: TPHU
BBITIOJTHEHUN W3MEPEHUN COOMpaTh HKCIIEPUMEHTAIBLHYIO YCTAHOBKY H
BBIYUCIISITh 3HAUCHUE UCKOMOM BEITUYMHBL

e COOJIFO/IATh TIPAaBWJIA TEXHUKU OE30MACHOCTH IMPHU padboTe ¢ JabopaTOPHBIM
000opy10BaHUEM;

e YKa3bIBaTh MPHUHITUILI JICHCTBUS TMPUOOPOB M TEXHUYECKHX YCTPOWCTB:
BECBHI, TEPMOMETp, AWHAMOMETP, COOOIIAIONINECs COCYIbl, Oapomerp,
phIyar, MOJABMYKHBIM U HETTOABUKHBIN OJIOK, HAKJIOHHAS IIOCKOCTH;

e XapaKTEPHU30BaTh  TMPUHIMIIBI  JCHCTBUS  HW3YYCHHBIX TNPUOOPOB |
TEXHHYECKUX YCTPOWCTB C ONMOPOM HAa WX ONHCAaHUSA (B TOM YHCIIE:
NOJIIUITHUKHA, YCTPOMCTBO BOJONPOBOJA, THAPABINYCCKUNA TIpecc,
MaHOMETp, BBICOTOMED, IMMOPIITHEBOW HACOC, apEOMETP), UCIIOIb3Ys 3HAHUS
0 CBOMCTBaX (U3MYECKUX SBICHUH W HEOOXOAMMbIC (pH3MUECKHe 3aKOHBI
¥ 3aKOHOMEPHOCTH;

o IPUBOIUTH TIPUMEPHI (HAXOAUTh HHPOPMAIIHIO O TIPUMEpax) MPaKTHIECKOTO
UCTIONBh30BaHUS (PU3UYECKUX 3HAHWW B TIOBCETHEBHOW IKWU3HU IS
obecrieueHuss 0OE€30MACHOCTH TP OOpallleHMH ¢ TpudopamMu U
TEXHUYCCKUMHU YCTPOWCTBAMH, COXPAaHEHUS 3JIOPOBbS W COOJFOJCHUS
HOPM 3KOJIOTHYECKOT0 MTOBEICHHUS B OKPYXKAIOIICH cpejie;

¢ OCYIIECTBIISATh OTOOpP HMCTOYHUKOB WHpopManuu B HWHTepHEeTE B
COOTBETCTBHH C 33/IaHHBIM TIOMCKOBBIM 3aIIPOCOM, Ha OCHOBE MMECIOIIIHXCS
3HAHUM W TyTéM CPAaBHEHUSA PA3IUYHBIX HMCTOYHUKOB BBIICIATH
UHGOPMAIINIO, KOTOpasi SBIAETCS MPOTUBOPEUYMBOM WM MOXKET OBITh
HEJI0CTOBEPHOM;

* CTIOJTH30BaTh TPH BBHIMOJHEHWN YYEOHBIX 3aJaHUl HAyYHO-TIOMYJISIPHYIO
auTepaTtypy  (PU3MYECKOTO  COAEp)KaHUs, CHOPABOYHBIE MaTEpHUAbI,
pecypcel cetn MHTEpHET, BIageTh mpuéMaMu KOHCIIEKTHPOBAHUS TEKCTA,
npeoOpazoBaHust HHGOOPMAINY U3 OJTHON 3HAKOBOW CHCTEMBI B JPYTYIO;

¢ CO3/1aBaTh COOCTBEHHBIC KpPATKHE MHCHbMEHHBIE W YCTHBIC COOOIICHHS Ha
OCHOBE 2—3 MCTOYHUKOB MHGPOpMAIK (HU3UIECKOTO COAEPKAHUS, B TOM
quciie MyOJWYHO JeJaTh KPAaTKHE COOOMIEHUS O pe3yibTaTaxX MPOEKTOB
WM y4eOHBIX WCCIENOBAaHWN, MPHU OSTOM TPaAMOTHO HCIIOIH30BaThH



W3YYEHHBbIA TOHATUIHBIM ammapaT Kypca (QU3MKH, CONPOBOXKAATH
BBICTYILJICHUE NIPE3EHTALUEH;

e[IpUM BBINOJIHEHUH Y4YE€OHBIX MPOEKTOB M HCCIENOBAHUNA paclpeaeisiTh
00s3aHHOCTH B TpYMNIE B COOTBETCTBHUM C IOCTABJIECHHBIMHU 3aJadyaMH,
CIEAUTHh 3a BBIIOJHEHUEM IUIAHA JCHUCTBUM, aJEKBaTHO OLICHUBATH
COOCTBEHHBIM  BKJAJ B  JI€ATEIBHOCTh  TIPYIIbl,  BBICTPAUBATH
KOMMYHUKATHUBHOE B3aUMOJCHCTBUE, YUUTHIBASI MHEHUE OKPYKAIOLIUX.

K xoniy oOyueHusi B 8 Kiacce npeiMeTHbIE PE3yIbTaThl HA 0230BOM YPOBHE

JOJIKHBI OTPaXkaTh CHOPMUPOBAHHOCTD Y OOYUAIOIIUXCS YMEHUM:

e ICIIOJIL30BATh IOHATHS: Macca U pasMepbl MOJIEKYJI, TEIIOBOE JBHKCHHUE
aTOMOB M MOJIEKYJI, arperaTHbIe COCTOSIHUS BEILECTBA, KPUCTAIIIMYECKUE U
amop(Hble Tena, HACBHILEHHBI M HEHACHIIEHHBIA Map, BIAKHOCTb
BO3/yXa, TeMIlepaTypa, BHYTPEHHss DHEPIUs, TEIUIOBOM JBUIATEllb,
AJIEMEHTAPHBIN AJIEKTPUYECKUH 3apsill, DIEKTPUUECKOE I10JI€, IIPOBOIHUKH
Y JUDJIEKTPUKH, TOCTOSTHHBIN 3JIEKTPUUYECKUNM TOK, MArHUTHOE I10JIE;

e paznuyaTh SBJICHUS (TEIJIOBOE pACIIUPEHHE W CXaThe, Teruionepenaya,
TEILUIOBOE PAaBHOBECHE, CMAYMBAHUE, KANMJUIPHBIC SIBJICHUS, UCIIAPEHHUE,
KOHJCHCAIUsl, IJIaBJIeHue, KpucTaumsanus (OTBEpAeBaHUE), KUIICHHE,
TEIIonepeaada (TEIIONpPOBOAHOCTS, KOHBEKIIHS, U3IIyYEHHUE),
JJIIEKTPU3ALMSA TEJ, B3aUMOJIECUCTBUE 3aps0B, NEUCTBUSA JIEKTPUUYECKOTO
TOKa, KOPOTKO€ 3aMbIKaHHE, B3aUMOJCHUCTBUE MAarHuTOB, JEHUCTBUE
MarHuTHOIO I0JI HAa IPOBOJAHHUK C TOKOM, JIEKTPOMAarHUTHAsI MHTYKIIHS)
10 ONUCAaHHUIO HX XAapaKTEPHBIX CBOMCTB M Ha OCHOBE OIIBITOB,
JE€MOHCTPUPYIOLIUX TaHHOE (PU3NUECKOE SIBICHUE;

epacrno3HaBaTh MPOSABIEHUE  U3YYEHHbIX  (U3MUECKUX  SBICHUH B
OKpY’)XalollleM MHupe, B TOM 4Hcle (U3HUECKUE SBJICHHUS B MPUPOJE:
IIOBEPXHOCTHOE HATSKEHUE U KallWUIAPHBIE SBICHUA B IPUPOLE,
KpUCTaJIBl B Tpupoxae, uznydenue ConHma, 3aMmep3aHUEe BOJOEMOB,
Mopckue 0pu3bl, 00pazoBaHHE pOCHl, TYMaHa, UHEsl, CHETa, JIEKTPUUECKUE
ABJIEHUSI B aTMoc(epe, dJIEeKTPUUECTBO >KUBBIX OPraHU3MOB, MarHWTHOE
noje 3emiH, Apeld MOoII0COB, pOJib MAarHUTHOTO TOJS JUIsl JKU3HM Ha
3emiie, NOJSPHOE CUSTHUE, IIPU 3TOM IIEPEBOAUTH NTPAKTUYECKYIO 3a]a4y B
y4eOHYI0, BBIIETSATh CYIIECTBEHHbIE CBOMCTBA (MpPU3HAKH) (PUIUUECKHUX
SIBJICHUIM;

* OMMCHIBATh M3YYECHHbIE CBOMCTBA Tel U (U3MUYECKUE SIBICHUS, UCTOIb3YS
¢usnyeckue BeIUYUHBI (TeMIepaTypa, BHYTPEHHSSI SHEPTUs, KOJIHMYECTBO
TEIUIOTHI, YJEJIbHAasA TEIIOEMKOCTh BEIIECTBA, YACIAbHAs TEIUIOTA
IUIaBJICHMS], yJEJIbHAas TEIUIOTa MNapooOpa3oBaHMs, yJEIbHAas TEIIOoTa
CropaHusi TOIUIMBA, KOA(Q(UIMEHT TMOJE3HOro JACHCTBUS TEIUIOBOM



MAaIlliHBI, OTHOCHTEJbHAS BIAKHOCTh BO3/AyXa, SJEKTPUUYCCKUN 3apsi,
CHJIa TOKa, JJCKTPUUYCCKOE HAIPSIKEHUE, COMPOTHUBICHUE IPOBOTHUKA,
yIEeTbHOE  COTMPOTHBJICHHE  BENIECTBa, paboTa W MOIIHOCTh
ANIEKTPUYECKOTO0  TOKAa), TPH ONHCAHWHM TPABWIBHO TPAKTOBATH
(U3HYECKHUI CMBICIT MCTOJB3YEMBIX BEIMYHH, 0003HAYCHUS W CAUHHIIBI
(GU3HYECKNX BEIMYWH, HAXOIUTh (OPMYIIBI, CBS3BIBAIONINE JAHHYIO
(GU3HYECKYI0 BEIUYMHY C JPYTMMU BEJIUYMHAMH, CTPOUTH TpaduKu
M3YYCHHBIX 3aBHCUMOCTEH (DU3UIECKUX BEITHYUNH;

e XapaKTEpHU30BaTh CBOWCTBA TeJl, (U3MUYECKHE SBJICHUS U TPOIECCHI,
UCIIOJIb3YsS] OCHOBHBIC ITOJIOKCHUS MOJICKYISIPHO-KHHETHYCCKON TECOPHUH
CTPOEHUS BEIECTBA, MPUHIUIT CYNEPIIO3UIIUN ToJiel (Ha KauyeCTBEHHOM
yYpOBHE), 3aKOH COXpaHCHHUS 3apsja, 3akoH OMma Jijis yJacTKa eI , 3aKOH
Jbxoyns—JleHmia, 3aKOH COXpaHEGHHsI JHEPIHMHM, TIPH OTOM JaBaTh
CIIOBECHYIO (hOPMYJIMPOBKY 3aKOHA W 3allMChIBaTh €r0 MaTeMaTH4YECKOE
BBIPQKCHUE;

¢ O0BSICHATh (U3MYECKUE TPOIECCHl M CBOWCTBA TEJI, B TOM 4YHCIIC U B
KOHTCKCTE CHUTYyalluii MPaKTUKOOPUEHTHPOBAHHOTO XapaKTepa: BBIABIATH
NPUYUHHOCIICICTBCHHBIC CBS3U, CTPOUTh O0BSICHEHUE U3 1—2 JOTHYECKUX
IaroB ¢ Omopod Ha 1—2 W3Yy4YEHHBIX CBOMCTBA (PUBMUYECKUX SIBJICHHIA,
($u3MUECKUX 3aKOHOB HJIM 3aKOHOMEPHOCTEH;

e peIIaTh pacy€THBIC 3a7a4u B 2—3 JEHCTBUS, UCTIONB3YS 3aKOHBI U (POPMYIIHI,
CBs3bIBatONIMEe (U3MUECKHE BEJIMYMHBI: Ha OCHOBE aHallh3a YCIOBUS
3a/layy 3aMUCHIBaTh KPATKOE YCIIOBUE, BBISIBISATH HEIOCTATOK JAHHBIX JJIS
pelieHus 3aadu, BRIOMpATh 3aKOHBI U (DOPMYIIBI, HEOOXOIUMBIE IS €€
pelIeHus, MPOBOAUTH pPacy€Thl W CPABHUBATH IMOJYYCHHOE 3HAUYCHUE
(bu3nuecKoi BETUYMHBI C U3BECTHBIMU JIAHHBIMU;

e pacmo3HaBaTh MPOOJEMBI, KOTOpPbIE MOXHO PEIIUTh MPH TMOMOIIH
¢u3nUeCcKX METO/OB, HWCIIONB3Yysl ONHUCAHHWE WCCICIOBAHUS, BBIIEIATH
poBEpsieMOEe  TPEIONIOKEHNE, OIEHWBATh MPAaBUIBHOCTh TOPSAKA
NIPOBEICHUS UCCIEAOBAHMS, 1€TIATh BHIBOBL;

e IPOBOJIUTH OMBITHI 10 HAOTIOJECHUIO (PU3UUECKUX SIBICHUN WM HU3HIECKUX
CBOMCTB Tel (KamwUIsIpHBIC SIBIICHUS, 3aBUCUMOCTh JIaBIICHUS BO3AyXa OT
ero o0bpEmMa, TeMIepaTypbl, CKOPOCTH MPOIECCa OCTHIBAHUS M HATPEeBAHUS
pU W3IYYCHUH OT IBETAa W3Iy4Yaromiei (TOTrJomaromiel) moBepXHOCTH,
CKOPOCTh MCHApeHHsI BOJLI OT TEMIIEPATyphl KUAKOCTH W TUIOMIAAn &
MOBEPXHOCTH, JJCKTPHU3AIUs TEeI W B3aWUMOJCHCTBUE JIICKTPUUECKHUX
3apsAI0OB, B3aUMOJICMCTBHE TIOCTOSHHBIX MAarHWTOB, BU3yaJIH3aIus
MarHUTHBIX TIOJIEH TTOCTOSTHHBIX MAarHUTOB, JIEHCTBUS MarHUTHOTO TIOJIS HA
MPOBOJHUK  C  TOKOM, CBOMCTBa  JJIEKTPOMAarHuTa,  CBOMCTBa



ANEKTPOJABUTATENS TMOCTOSHHOTO TOKa): (OpPMYIHUPOBATH MPOBEPSIEMBbIC
MIPEIOJIOAKEHUS, COOUPATh YCTAHOBKY M3 MPEJJI0KEHHOTO 000PYI0BaHUS,
OMUCHIBAThH XOJI OMbITa U (POPMYJIHPOBATH BHIBOII,

e BBIMIOJIHATH MPSAMBIE U3MEPEHUSI TEMIIEPATYPhI, OTHOCUTEIIBHON BIAXKHOCTH
BO3JyXa, CHWJIBI TOKA, HANPSIKEHUS C HCIOJIb30BAHUEM aHAJIIOTOBBIX
npuOOpPOB M JATYMKOB (DU3UUYECKUX BEJIWYUH, CPAaBHUBATH PE3YIbTAThI
U3MEPEHUN ¢ yuéTOM 3aJaHHON a0COIIOTHOM MOTPENTHOCTH;

e IPOBOJUTH HCCIETOBAHUE 3aBUCUMOCTH OJHOU (PU3MUECKON BEJIUYUHBI OT
JIPYroil ¢  UCIHOJB30BAaHHUEM  NPSIMBIX  HU3MEpPEHUU  (3aBUCUMOCTH
COINPOTHUBIICHUS IPOBOJHUKA OT €ro UIMHBI, IUIOMIAAX TMOIEPEYHOTO
CEUCHU U YAECIBbHOTO COIPOTUBIICHUS BEIIECTBA TPOBOJIHUKA, CUJIbI TOKA,
UIYyLIETO 4Yepe3 IMPOBOAHUK, OT HANPSIKEHUS Ha  MPOBOJHHUKE,
VCCIIEJOBAHME TIOCJIEIOBATEIBHOIO MW  MMAapauIEJbHOTO  COCAUHEHUU
IIPOBOJIHMKOB): TIJIAHUPOBATh HCCIEJIOBaHUE, COOMpPATh YCTAaHOBKY U
BBITIOJIHSITE M3MEPEHUS, CIeAys MPEeIOKEHHOMY IIIaHy, (UKCHUPOBATh
pe3yabTaThl TOJIYdEHHOW 3aBUCUMOCTH B BHJI€ TaOiUI[ U Tpadukos,
JIeJIaTh BBIBOJBI 110 PE3YJIbTATAM MCCIIENOBAHUS;

¢ IPOBOJAUTHL KOCBEHHBIC W3MEpCHHUS (U3UYECKUX BeIUUUH (yAeibHas
TEIUIOEMKOCTh ~ BEIIECTBA, COMPOTHUBICHUE IMPOBOJIHHKA, paboTa W
MOIIIHOCTh 3JEKTPUYECKOTO TOKAa): TUIAHMPOBATH HM3MEPEHHs, COOHpaTh
JKCIIEPUMEHTAJIBHYK0 YCTAHOBKY, CIEAys NPEII0KEHHOM MHCTPYKLHU, U
BBIYMCIISATh 3HAUEHUE BEJINYNHBI,

e COOJIIO/IATh TIPAaBWJIA TEXHUKH O€30MACHOCTH IMpHU padoTe ¢ JabopaTOPHBIM
000opy10BaHUEM;

e XapaKTEpHU30BaTh TMPUHLMIBI  JEUCTBHS  HM3YyUYEHHBIX MNPUOOPOB W
TEXHUYECKUX YCTPOWCTB C OMNOpPOM Ha HX ONHcaHus (B TOM YHCIE:
CHUCTEMa OTOIUICHUS IOMOB, THTPOMETp, MapoBas TypOWHA, aMIepMeTp,
BOJIBTMETP, CUETUHMK BJICKTPUYECKOU 3SHEPrUH, 3JIEKTPOOCBETUTEIIBHBIC
npuOOpPbI, HATPEBATEIBHBIE AIEKTPONPUOOPHI (TPUMEPHI), IEKTPUUECKUE
PEAOXPAHUTENH, ANEKTPOMArHUT, 3IEKTPOABUTATENb TOCTOSIHHOTO TOKA),
UCTIONIb3Ysl 3HAHUA O CBOMCTBax (PU3MYECKUX SBICHUA M HEOOXOIMMBIC
dusznueckre 3aKOHOMEPHOCTH;

e PACIIO3HABATh MPOCTBIE TEXHUYECKUE YCTPOMCTBA U HM3MEPUTEIbHBIC
npuOOpel MO CXeMaM H© CXEMaTHYHBIM pPHUCYHKaM  (KHJIKOCTHBIN
TEPMOMETP, TEPMOC, NCHUXPOMETP, TMTPOMETP, ABUTATEIb BHYTPEHHETO
CrOpaHusi, 3JEKTPOCKOI, PEOCTaT), COCTaBIATb CXEMbI SJIEKTPUUYECKUX
LEMEN ¢ MOCIEN0BATEIBHBIM U MAPAJUICIBHBIM COCIUHEHUEM JJIEMEHTOB,
pasiinyas yciaoBHbIE 0003HAUYECHUS 3JIEMEHTOB AJIEKTPUUECKUX LIeTIEH;



e IPUBO/IUTH NPUMEPHI (HAXOAUTh HHPOPMALIMIO O MPUMEPAX) MPAKTUYECKOrO
UCIIOJIb30BaHUSl (U3MYECKUX 3HAHUUA B TOBCEJHEBHOM KU3HU IS
oOecrieyeHusi 0€30MAaCHOCTH MpU  oOOpamieHMHM ¢ npudbopaMu U
TEXHUYECKUMHU YCTPOICTBAMHU, COXpPAHEHUs 3A0POBbS U COOJIIOICHHUS
HOPM 3KOJIOTHYECKOTO MOBEACHMS B OKPYKaIOILEH CpeJie;

¢ OCYIIECTBIISATh  MOUCK HMHPOpMalUUd  (PU3NYECKOTO  COAEpKaHUS B
HNHTepHeTe, Ha OCHOBE HMEIOIIMXCSA 3HAHUM U IYTEM CpPaBHEHUS
JOTIOJHUTENIbHBIX ~ MCTOYHUKOB  BBIAENATH HMH(GOpMAIUIO, KOTopas
ABJIETCS] MPOTUBOPEUMBOM MIIM MOXKET ObITh HEJOCTOBEPHOI;

* ICTIOJIH30BaTh MpPH BBINOJHEHWN Y4EeOHBIX 3aJaHUil Hay4HO-TIOMYJISPHYIO
AUTEepaTypy (PU3MYECKOrO  COAEp)KaHUs, CIPaBOYHbIE MaTepHabl,
pecypcel cetu MHTepHeT, BlageTs npuéMaMu KOHCIIEKTUPOBAHUS TEKCTa,
npeoOpazoBaHusi HH(GOPMAIIMU U3 OJHON 3HAKOBOM CHCTEMBI B JAPYTYIO;

e CO3/1aBaTb COOCTBEHHbIE NHUCHBMEHHBIE M KpAaTKUE YCTHbIE COOOIICHMS,
0600mass wHOpMaNMIO W3 HECKOJBKUX WMCTOYHUKOB (PU3HUECKOTO
colepKaHUs, B TOM 4YHCIe NYOJIMYHO TMPEACTABIATH PE3YIbTaThl
POEKTHON WIJIM MCCIE0BATENIbCKOM NEATEeIbHOCTH, MPU 3TOM T'PaMOTHO
UCIIOJIb30BaTh MW3YYEHHBIM MOHATUMHBIA anmapaT Kypca (U3UKH,
COIIPOBOX/1AaTh BBICTYIUIEHUE MTPE3CHTALUEH;

e[IpU BBINOJIHEHUH YYEOHBIX TPOEKTOB M HCCIEJOBAHUN (PU3NUYECKUX
IPOILIECCOB pACIpENEsATh OO0S3aHHOCTU B TPYIIE B COOTBETCTBUU C
IIOCTaBJICHHBIMU 3aJlauaMi, CIIEUTh 3a BBIIIOJIHEHUEM ILJIaHA JEUCTBUN U
KOPPEKTUPOBaTh €ro, aJeKBaTHO OLIEHWBAaTh COOCTBEHHBIH BKJIAJ B
JEsITeIbHOCTh IPYIIIbI, BEICTpauBaTh KOMMYHUKAaTUBHOE B3aUMOJEHCTBHE,
HPOSIBIISISl TOTOBHOCTH pa3periaTtbh KOH(QIUKTHL.

K kxoH1ly oOyueHus B 9 kjacce npeJMETHbIC Pe3yabTaThl HA 0a30BOM YPOBHE

JOJDKHBI OTpakaTh CHOPMUPOBAHHOCTD Y OOYUAIOMMUXCS YMCHUM:

e CIIOJIB30BAaTh  IOHATUA: CHCTEMa OTCYE€Ta, MaTepuajbHas  TOYKa,
TPAaEeKTOPHsI, OTHOCUTEIBLHOCTh MEXaHMYECKOro ABIKEHUs, nedopmanus
(ympyrasi, TiacTUYecKas), TPeHHE, LEHTPOCTPEMUTEIbHOE YCKOpPEHHE,
HEBECOMOCTb M TEPETpy3KH, LIEHTP TKECTH, aOCONIOTHO TBEPAOE TEIO,
LEHTp TSHKECTU TBEPIOrO Teja, paBHOBECHE, MEXaHMUYECKHE KOoleOaHus u
BOJIHBI, 3BYK, HH(pPa3ByK W YIbTPa3BYyK, 3JEKTPOMArHUTHbBIE BOJHBI,
IIKaJia 3JIEKTPOMAarHUTHBIX BOJIH, CBET, OJIM30PYKOCTh U AabHO30PKOCTH,
CHEKTpPbl UCIYCKaHUs W TOTJIOLIEHUs, anb(a, OeTa- U raMMa-u3IydeHUs,
U30TOIIbI, SIZIEPHAsI SJHEPIeTHKA,;

epaznuyaTh SBJICHHA (PaBHOMEPHOE W HEPABHOMEPHOE MNPSIMOIMHEHHOE
JIBUKEHUE, DPABHOYCKOPEHHOE MPSMOJIMHENHHOE ABUKEHHE, CBOOOIHOE
MaJICHUE TeJl, PABHOMEPHOE JBUKEHHUE 110 OKPYKHOCTH, B3aUMOJECHCTBUE



TEJI, pEaKTUBHOE NBIDKEHUE, KOIeOaTelbHOEe IBM)KCHHE (3aTyXalolue u
BBIHYKJCHHbIE KOJIEOaHUs1), PE30HAHC, BOJHOBOE JIBUKEHHE, OTPAKEHHE
3ByKa, MPSMOJIMHEHHOE pacHpOCTpaHEHUE, OTPAKECHHE W TPEIOMIICHHE
CBETa, MIOJIHOE BHYTPEHHEE OTPAKEHHE CBETA, Pa3joKeHue 0enIoro cBeTa B
CHeKTp ® CIOXEHHE CIEKTPaIbHBIX I[BETOB, MAWCIEPCHS CBETa,
€CTECTBEHHAs! PaJUOAKTHBHOCTH, BOSHUKHOBCHHE JHHEHUYATOTO CIIEKTpa
U3JTy4YCHHS) 110 ONMCAHUIO UX XapaKTEPHBIX CBOWCTB U HA OCHOBE OTIBITOB,
JEMOHCTPUPYIOIIUX TaHHOE (PU3MUecKoe SBICHHUE;

e PAcCTO3HABAaTh  MPOSBICHWE W3YYCHHBIX  (HU3MYECKHX  SBICHUH B
OKpyXXaromeM Mupe (B TOM 4ucie (QU3NYECKHe SIBICHUS B TPUPOJE:
NPUJIMBBI ¥ OTJIMBBI, IBHKEHHE TuTaHeT COTHEYHOW CHCTEMBI, peaKTHBHOE
JBW)KCHUE IKUBBIX OPTaHW3MOB, BOCIPHUSITHE 3BYKOB >KMBOTHBIMH,
3eMJIETPSICEHUE, CEWCMUYECKHEe BOJHBI, I[yHaMH, 0JXO, IIBeTa Tell,
ONTUYECKHUE SIBICHUS B MPHUPOJE, OMOIOTHMYECKOE IEHCTBUE BHIUMOTO,
yIbTPaQHOIETOBOTO W PEHTTEHOBCKOTO H3IyYCHHUH, €CTECTBCHHBIN
paMOaKTUBHBIA (DOH, KOCMHYECKHE JIy4YH, PAAHMOAKTUBHOEC H3IIYUCHHE
NPUPOTHBIX MHUHEPAJIOB, JCHCTBHE pPATUOAKTHBHBIX W3IyYCHUH Ha
OpPraHMW3M YeNIOBEKa), MPH ITOM IEPEBOJUTH MPAKTUYECKYIO 3a/1ady B
yueOHYI0, BBIIENATh CYIIECTBEHHBIE CBOMCTBA (MPU3HAKK) (U3HUUECKUX
SIBJICHUI;

e ONTUCHIBATh M3YUYEHHBIE CBOICTBA Tel U (PU3MYECKUE SBICHUS, UCTIOIB3YS
dusznueckre BEeTUYMHBI (CpeqHsIE W MTHOBEHHass CKOpPOCTh Teja TMpHu
HEPAaBHOMEPHOM [IBIJKEHUM, YCKOpPEHHUE, MepeMelleHue, MyTh, YrioBas
CKOpOCTb, CHJIa TPEHUS, CUJla YNPYTrOCTH, CHUJIA TSIKECTH, YCKOPEHHE
CBOOOJHOTO TAJEHUs, BEC Tela, HUMIYJIbC TeNa, WMITYJIbC CHUJIBI,
MexaHu4deckass pa0oTa MU MOIIHOCTh, TMOTEHIMATIbHAS JHEPrusi Tea,
MOJIHATOTO HAJ[ TMOBEPXHOCTHIO 3€MJIM, TOTECHIIMANbHAS DHEPIHsl CHKATOU
NPYXUHBI, KAHETUYECKAss OHHEPrus, TOJMHAS MEXaHWYEeCKas JHEPrufi,
HEepUoJ U 4acToTa KojeOaHuM, IJIMHA BOJIHBI, TPOMKOCTb 3ByKa U BBICOTA
TOHA, CKOPOCTh CBETA, MOKa3aTellb MPEJIOMIICHHUS CPeibl), IPU ONMHMCAHUU
NPAaBWIBHO TPAKTOBaTh (PU3UYECKHM CMBICT HCIONB3YEMbIX BEIHYMH,
0003HaueHUsI W EAWHHIBI (U3MUYECKUX BEIWYHH, HAXOIUTh (HOPMYIIBI,
CBSI3BIBAIOIINE JAHHYIO (DU3MYECKYIO BEJIMYUHY C JPYTUMH BEIMYMHAMU,
CTPOUTH IrpaMKH U3yYEHHBIX 3aBUCUMOCTEN (DU3MUECKUX BEINYHH;

e XapaKTEepH30BaTh CBOMCTBA TeJ, (U3NYECKUE SBICHUA U MPOLECCHI,
UCTIOJB3YsI 3aKOH COXpPaHEHMsS JHEPruu, 3aKOH BCEMUPHOIO TSATOTEHUS,
OPUHIUI CYNEPHO3ULIMHU CHUJI, NPUHIMUI OTHOCHUTEIbHOCTH [ ammies,
3akoHbl HpIOTOHA, 3aKOH COXpaHEHHUs HMMITYJIbCa, 3aKOHBI OTPAaXECHHUS U
MPETOMJICHHUS CBETA, 3aKOHBI COXPAHEHUS 3apsI0BOTO U MaCCOBOTO YHCEN



IpU SIIEPHBIX PEAKUHUAX, MPU ITOM JABATh CIOBECHYIO (OPMYIUPOBKY
3aKOHA M 3aIIUCBIBATh €T0 MaTEMAaTUYECKOE BbIPAKEHUE;

¢ O0BSICHATh (PU3MUECKUE NPOLECChl M CBOMCTBA TeJ, B TOM 4YHCIE U B
KOHTEKCTE CUTyallud NPAaKTUKOOPUEHTHUPOBAHHOTO XapaKTepa: BBISABIATH
NPUYMHHO-CIIEICTBEHHBIE CBA3HU, CTPOUTH O0BSICHEHUE U3 2—3 JIOTMYECKUX
IaroB ¢ OMOpod Ha 2—3 M3y4YEHHBIX CBOMCTBA (PU3MYECKHUX SIBICHUI,
(U3MUECKUX 3aKOHOB WJIM 3aKOHOMEPHOCTEH;

e pelIaTh pacu€THHIC 3a/1au (OMUPAOIINECS HA CUCTEMY U3 2—3 ypaBHEHHI),
UCIIOJIb3Ys 3aKOHBI U (DOpMyJibl, CBsA3bIBAIONINE (DU3UUECKUE BEITUUYMHBI:
HAa OCHOBE aHajdu3a YCJIOBHS 3aJayd 3allMChiBaTh KpPAaTKOE YCIOBHE,
BBISIBJISITh HEJIOCTAIOUINE WM M30BITOYHBIE JaHHbIEC, BHIOMPATh 3aKOHBI U
(dbopMyIibl, HEOOXOAUMBbIE JIJISl PEIICHMS], TPOBOJAUTH PACUETHI U OLICHUBATh
PEANMCTUYHOCTH MOJYUYEHHOTO 3HAUCHUS (PU3NYECKOI BEITUYUHBI;

e pacmo3HaBaTh MPOOJEMBbI, KOTOpPbIE MOXHO PEIIUTh MPH T[OMOIIH
(¢u3MUeCKUX METO/OB, HCIIOJb3Ys OMHMCAHWE HCCIEIOBAaHUS, BBIICIATDH
npoBepsieMOe  TPENIONIOKEHUE, OLEHUBATh MPAaBUJIBHOCTh IOPSAKA
NPOBEJICHUS  MCCIIEIOBAaHUs, JIeJaTh  BBIBOJABI, HMHTEPIPETHPOBATH
pEe3yNbTaThl HAOIIOICHHUI U ONIBITOB;

¢ IPOBOJIUTH OMBITHI 110 HAOTIOJECHUIO (PU3UUECKUX SIBICHUN Wi HU3HUYECKUX
CBOMCTB Ten (M3y4yeHHE BTOpOro 3akoHa HpI0TOHA, 3aKOHA COXpaHEHUS
SHEPTUH, 3aBHUCHUMOCTH IEpHOJia KOJeOaHUil MpPY>KMHHOTO MAasTHHKA OT
MaccChl Tpy3a M KECTKOCTH MPY>KUHBI U HE3aBUCUMOCTb OT AMILIUTYbI
MajJbIX  KoJieOaHWM,  TMPSMOJMHEHHOE  pachpoCTpaHEHHE  CBETa,
pasnokeHue Oenoro cBeTa B CHEKTP, U3yUEHHE CBOMCTB M300paKCHUS B
IUIOCKOM 3€pKajie M CBOWCTB HM300paKeHHs MpeaMeTa B COoOHparoien
JAUH3E, HAOIOJEHUE CIUIOMIHBIX M JIMHEHYaThIX CIEKTPOB HU3ITYyUCHUS):
CaMOCTOSITEJILHO  CcOOMpaTh yCTAaHOBKY U3 HW30BITOYHOro Habopa
o0OpyllOBaHUS, ONHUCHIBaTh XOJ ONbITA U  €ro  pe3yibTaThl,
dbopMynHpOBaTH BHIBOIBL;

¢ [[POBOJIUTH MpPHU HEOOXOJAMMOCTH CEPHUI0 NPSIMBIX HW3MEpPEHUH, ompenesss
cpeqHee 3HAaYeHHE H3MepseMoill BenuuuHbl ((OKYyCHOE paccTOsHUE
coOuparomeii  JTUH3bI), OOOCHOBBIBATH BBIOOp cCHOCO0a HW3MEPECHHUS
(u3MepuTenbpHOro nNpudopa);

e [IPOBOJIUTH  HCCIEJOBAHUE 3aBUCUMOCTEH  (DU3UYECKUX BEIUYHMH C
UCIOJIb30BAHUEM NPSIMBIX W3MEPEHHH (3aBUCUMOCTh IYTH OT BPEMEHH
OpU PABHOYCKOPEHHOM JBMXKEHUM O€3 HaydaJbHONW CKOPOCTH, IEpUoJa
Koie0aHWii MaTeMaTUYeCKOTO MasTHHUKA OT JJIMHBI HHUTH, 3aBUCHUMOCTHU
yria OTpakeHUsi CBETa OT yrila MajJeHus W yrjia IOPeJOMIICHHsS OT yria
NajieHus): IUIAHUPOBATh HCCJIEAOBAHHME, CAaMOCTOATEIBHO COOMpATh



YCTaHOBKY, (DHKCHPOBATh PE3yNbTaThl  IMOJYYCHHOW 3aBHUCHUMOCTH
bu3nYecKUX BEIMYMH B BUAEC TaOMUIl U rpadUKOB, NEIaTh BBIBOABI IO
pe3yybTaTaM MCCIICIOBAHUS;

¢ IPOBOJIUTh KOCBEHHBIE M3MEpPEHUS (DU3UYCCKUX BEIMYMH (CpeaHSS
CKOPOCTh M YyCKOpEHHE Tejla TMpPU PaBHOYCKOPCHHOM JIBH)KCHHH,
YCKOPEHHE CBOOOJHOrO MaJeHus, KECTKOCTb MPYXKUHBI, KOIPDUIHEHT
TPEHHSI CKOJIBKCHHsI, MEXaHWuYeckas paboTa W MOIIHOCTh, YacTOTa H
nepuoy; KoysieOaHWK MaTeMaTUYeCKOro W TMPYKHWHHOTO MAasTHHUKOB,
ONTHYECKAas CWJIa COOMpAIONICH JIMH3BL, PAJAUOAKTHBHBIA  (OH):
TUTAHUPOBATh HM3MEPCHHS, COOMpATh SKCICPUMEHTAIBLHYIO YCTAaHOBKY H
BBITIOJTHATh U3MEPEHUS, CIICIYs MPEIIOKCHHOW WHCTPYKIIUH, BBIYUCISATH
3HAYCHWE BEJIMYMHBI U aHAITM3UPOBATH MOJIYICHHBIC PE3YIbTAThI C YIETOM
3aJIaHHOH TIOTPEITHOCTH U3MEPEHUI;

e COOJIFO/IATh TIPAaBWJIA TEXHUKHU OE30IMACHOCTH IMPHU padoTe C JabopaTOPHBIM
00opy1I0BaHUEM;

epa3IMYaTh OCHOBHBIC TIPU3HAKU M3YYCHHBIX (DHU3UYCCKUX MOJICIICH:
MaTepHalibHas TOYKa, a0COJIOTHO TBEPIOE TEJIO, TOYCYHBIH HCTOYHHK
CBETa, JIy4, TOHKAas JMH3a, IUIAaHETapHass MOJIeJIb aToMa, HYKJIOHHas
MOJIeSTb AaTOMHOTO S]1pa;

e XapaKTEepHU30BaTh TMPUHLMIBI  JEHCTBUS  M3YYEHHBIX MPUOOPOB |
TEXHUYECKUX YCTPOMCTB € OMOpPOM HAa WX oOmNHCaHUs (B TOM YHCIE:
CIUJOMETP, NATYUKU TOJOKEHUS, PACCTOSHUA W YCKOPEHHS, paKera,
9XOJIOT, OYKH, TMepuckorn, (Qoroanmapar, ONTHYECKHE CBETOBO/IBI,
CIEKTPOCKOM, JO03UMETp, Kamepa BuibCoHa), HCHOIB3ys 3HAHUS O
CBOMCTBaX (PU3MYECKUX SBICHHMH MW  HeoOXoguMble (HU3NUYECKHUE
3aKOHOMEPHOCTH;

* CTIOJIH30BaTh CXEMbl U CXEMATHYHBIE PUCYHKH HM3YyUYEHHBIX TEXHHUYECKUX
YCTPOMCTB, U3MEPHUTEIbHBIX NPHOOPOB M TEXHOJOTUYECKUX MPOIECCOB
OpU PEHICHUH YYeOHO-TPAKTUYECKUX 3a/ad, ONTUYECKUE CXEMBl IS
MOCTPOCHHS N300paKEHUH B TIJIOCKOM 3€pKajie M COOMpPArOIIe INH3E;

o IPUBOINTH MPUMEPHI (HAXOAUTHh HH(POPMAIIHIO O TIPUMEPAX) MPAKTUUECKOTO
UCTIONBb30BaHUs (U3MUECKUX 3HAHUHW B TOBCEAHEBHOM JKM3HU IS
oOecrieueHusi 0€30MACHOCTH TMpH  OOpamieHMH ¢ npudopaMud H
TEXHHYECKUMHU yCTPONCTBAMHU, COXPAHEHUS 3J0POBBbS W COOJIIOICHHUS
HOPM DKOJIOTHYECKOTO TTOBEICHHS B OKPYIKAIOIIEH CpeJIe;

¢ OCYIIIECTBIISATh  MOUCK HWHPOpManuu  (PU3NYECKOTO  COACpKAaHUS B
WNuTeprHete, caMoCTOSTENBHO (HOPMYITUPYS MOMCKOBBIN 3aMpoC, HAXOIUTh
MyTH OINPEACIICHUS JTOCTOBEPHOCTH TOJYYCHHOW WH(OpPMAIIUU HA OCHOBE
UMEIOIINXCS 3HAHUHA U JTOTIOTHUTEIHHBIX UCTOYHUKOB;



* CIIOJIH30BaTh IMpPHU BBINOJHEHUN YYE€OHBIX 3aJaHUl Hay4HO-TIOMYJSPHYIO
AUTEpaTypy (PU3NYECKOTO COAEp)KaHMs, CIpPaBOYHbIE MaTepHallbl,
pecypcel cetn MHTEepHeT, BlageTs npuéMaMu KOHCIIEKTHPOBAaHUS TEKCTa,
npeoOpa3zoBaHus HH(POpPMALUMU U3 OJHOW 3HAKOBOM CUCTEMBI B IPYTYIO;

¢ CO3/1aBaTh COOCTBEHHbIE MHCbMEHHBIE W YCTHBIE COOOUIEHUS HA OCHOBE
uHpOpPMAIIMK U3 HECKOJIBKUX HCTOYHHMKOB (PU3UYECKOTO COJEp KaHMS,
nyOJIMYHO MPEACTaBIATh PE3yabTaThl MPOEKTHON MIIM UCCIIEI0BATEIbCKON
NEeSATENbHOCTH, TMPU OSTOM TPaMOTHO  HUCHOJIb30BaThb  U3YYEHHBIH
NOHSATUMHBIA amnmapaT u3y4aemMoro paszzena (U3MKd U CONPOBOXKIATH
BBICTYIIJICHUE Tpe3eHTalrel ¢ y4éTOM OCOOEHHOCTEH ayauTOpuu
CBEPCTHHUKOB.



TEMATHYECKOE IINTAHUPOBAHHUE
7 KIIACC

KoiuyecTBo yacos DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3ie/ioB U TeM (ungposbie)
Konrpoabubie | IIpakTHyeckue
n/n NMPorpamMmbl Bcero o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypchl
Pa3nen 1. @u3uka u e€ poJib B NO3HAHUM OKPY’KAIOLIEro MUpa
bubmmoreka [IOK
1.1 0} - 2
M3HIa - Hayka o fpupose https://m.edso00.ru/7f416194
1.2 du3nyeckne BEIUYUHEI 2 1 bubmmorexa [OK
https://m.edso00.ru/7f416194
bu6moreka [IOK
1.3 E i 2 1
CTECTBEHHOHAYUYHBIN METO/I MO3HAHMS httos://m.edsoo.ru/7f416194
Hroro mo pazgeny 6
Pasznen 2. IlepBoHayaibHble CBeJIEHUS 0 CTPOEHUM BellleCTBA
bu6mmoreka [JOK
2.1 CtpoeHue Bele 1
TPOCHEE BemectEa https://m.eds00.ru/7f416194
99 JIBrykeHre u B3aMMOACHCTBUE YaCTHUII 5 1 bubnmuorexa [JOK
' BEILECTBA https://m.edso0.ru/7f416194
2.3 ArperatHble COCTOSIHHS BEIICCTBA 2 Bubmorexa OK
https://m.eds00.ru/7f416194
Utoro no pazneny 5
Pa3ngen 3. /IBu:keHHe M B3aUMOIeliCTBHE TeJl
bu6mmoreka [JOK
3.1 M 3
CHAMHACCROE ABHACHHC https://m.edso00.ru/7f416194
3.2 WNuepuus, Macca, MI0THOCTh 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.edso0.ru/7f416194

bubmuoreka [JOK

. .B 14 2
33 (uta. Buat cin https://m.edso00.ru/7f416194
Hroro no pazgeny 21
Paznen 4. laBjieHue TBEPABIX TeJl, (KMAKOCTEH 1 ra3oB
41 [asnenue. [lepenaya gaBneHust TBEPIAbIMU 3 bubnuorexa [JOK
' TeJIaMH, JKUJIKOCTSIMHU U Ta3aMH https://m.edso0.ru/7f416194
bubmmoreka [{OK
4.2
Jlaprierue KuAKOCTH > https://m.eds00.ru/7f416194
bu6moreka [IOK
4, A
3 TMOC(EpHOE AaBICHHE 6 https://m.eds00.ru/7f416194
44 JlelicTBUE )KUJIKOCTH U Ta3a Ha MOTPYKEHHOE 5 3 bubmuorexa [JOK
' B HHX TEJIO https://m.edso0.ru/7f416194
Hroro mo pazgeny 21
Pa3znen 5. Padora u MOIIHOCTB. JHeprus
bu6mmoreka [JOK
>1 Pabota 1 MomHOCTS 3 . https://m.eds00.ru/7f416194
bu6mmoreka [JOK
5.2 I1 5 1
POCTHIE MEXAHHSMEL https://m.eds00.ru/7f416194
5.3 MexaHudeckas SHEPTHsl 4 1 bubmorexa HOK
https://m.eds00.ru/7f416194
Utoro mno pazneny 12
PesepBHOe Bpems 3
OBUIEE KOJIMYECTBO YACOB I10 [TPOIT'PAMME 68 12



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

8 KIIACC

KoanuyecTBo yacoB DJIeKTPOHHBbIE
HaumeHoBaHue pa3/iesioB U TeEM undgpoBbie
Ne i/ P Konrpoabubie | IIpakTuyeckue (mupp )
NMPorpamMmbIl Bcero o0pa3oBaTejibHbIE
padoThI padoTsbI
pecypchl
Paznen 1. TenjioBble siBJIeHUs
. bubnuoreka [JOK
11 C 7
TPOCHHE H CROHCTRA BEMiecTaa https://m.edsoo.ru/7f4181ce
bu6moreka [IOK
1.2 T 21 1 5
CIVIOBHIC MPOUCCChl https://m.edsoo.ru/7f4181ce
Hroro mo pazueny 28
Pa3znen 2. DiiekTpuyeckne 1 MarHuTHbIE SIBJICHUSI
21 DIIEKTPUYECKUE 3apsibl. 3apSKEHHbIE TEJla 5 1 bubnuoreka [IOK
' U WX B3aUMOJIeHCTBHIE https://m.edsoo.ru/7f4181ce
2.2 [TocTOSTHHBIN EKTPUICCKUN TOK 20 2 7 Bubnmorexa [JOK
https://m.edsoo.ru/7f4181ce
2.3 MarHuTHBIC SBIICHHS 6 1 15 bubmorera [JOK
https://m.edsoo.ru/7f4181ce
bu6mmoreka [JOK
2.4 C) 4
JICKTPOMATHITHAN My KA https://m.edsoo.ru/7f4181ce
Utoro no pazneny 37
PezepBHOE Bpems 3
OBIIEE KOJIMYECTBO YACOB IIO I[TPO'PAMME 68 4 14.5



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

9 KIIACC

KoamuecTBO 9acoB DJIeKTPOHHBbIE
HaumeHoBaHue pa3aeoB H TeEM nudpoBLIe
Ne i/ P Konrpoabubie | IIpakTuyeckue (upp )
NMPOrpaMmblI Bcero o0pa3oBaTe/ibHbIE
padoThI padoTsbI
pecypchl
Pazgen 1. Mexanunueckue siBJIeHUS
MexaHn4ecKOe JIBMKEHNUE U CTIOCOOBI €T0 bubmmoreka [IOK
1.1 10 1
ONIMCAHUS https://m.edsoo.ru/7f41a4a6
bu6moreka [IOK
1.2 BzaumopeiicTBue e 20 1 3
MMONCHCTBIE T https://m.edsoo.ru/7f41a4a6
b K
1.3 3aKOHBI COXpaHEHUS 10 3 nomroreia LO
https://m.edsoo.ru/7f41a4a6
Hroro mo pazgeny 40
Paznen 2. Mexannueckne KoJ1e0aHUsS X BOJHBI
buo OK
2.1 Mexanudueckue KoJjieOaHus 7 3 uommorexa L
https://m.edsoo.ru/7f41a4a6
bu6mmoreka [JOK
2.2 MexaHudeckue BOJIHBL. 3B 8 1 3
K https://m.edsoo.ru/7f41a4a6
Utoro no pazneny 15
Pa3jaen 3. DiileKTpOMarHuTHOE T0JIe M 3JIeKTPOMATHUTHBIE BOJIHBI
31 DIIEKTPOMAarHuTHOE MOJe U 6 5 bubnuoreka [JOK
' 3JIEKTPOMAarHUTHBIE BOJTHBI https://m.edsoo.ru/7f41a4a6
Uroro no pazgeny 6
Paznen 4. CBeTOBBIE SIBJEHHS
4.1 3aKOHBI pacIIPOCTPAHEHUS CBETA 6 2 bubnuorexa [IOK



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

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

bubmuoreka [JOK
4.2
JIuH3bl U onrTHYECKUE TPUOOPHI 6 3 https://m.edsoo.ru/7f41a4a6
bu6mmoreka [{OK
4, P 2
3 a3JI0)KeHHE OeJI0T0 CBETa B CIIEKTP 3 https://m.edsoo.ru/7f41a4a6
Hroro no pazgeny 15
Pazgea S. KBanTOBbBIE SIBJICHUS
bubmmoreka [{OK
A 4 4 1
5 CIyCKaHHE U TIOTJIONICHUE CBETa aTOMOM httos://m. edsoo.ru/7f41a4a6
bu6moreka [IOK
5.2 C 6 1
TPOCHHE ATOMHOTO Hipa https://m.edsoo.ru/7f41a4a6
bu6moreka [IOK
. | 7 1
53 AACPHEIC peatiiid https://m.edsoo.ru/7f41a4a6
Hroro mo pazgeny 17
Pasznen 6. [loBTopuTe 1bHO0-00001IAK0 M MOAYIb
6.1 [ToBTOpEeHUE M 0000IIEHNE COACPIKAHUS 9 9 bubnmuoreka [JOK
' Kypca ¢hu3uku 3a 7-9 ximacc https://m.edsoo.ru/7f41a4a6
Hroro mo pazgeny 9
OBUIEE KOJIMYECTBO YACOB I10 [TPOI'PAMME 102 27



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

IHOYPOYHOE IIVTAHUPOBAHHUE

7 KIIACC
KoiuyecTBo yacos DJIeKTPOHHbIE
Ne Jara nudpoBLIe
Tema ypoka Konrpoabubie | IlpakTnueckue op
n/n Bcero H3yUYeHus o0pa3oBaTe/ibHbIE
padoTsbI padoThI
pecypcbl
dusnka — HayKa 0 MPHUPOIE.
SIBnenusa npu };K)lm qu/ISII)/I‘ICCKI/IC 1 1 Henena bubnmorexa LOK
pHp ’ https://m.edso0.ru/7f416194
SIBJIEHHUS
MexaHn4decKkue, TeIUIOBBIE,
DIIEKTPUUECKUE, MATHUTHEIE 1 1 Henens bubmmorexa ITOK
p ’ ’ https://m.edso0.ru/7f416194
CBETOBHIC, 3BYKOBBIC SIBIICHUSI
®Ou3nvecKre BEINIUHBI U UX bubmuorexa [JOK
1 2 Henens
U3MEpEHHE https://m.eds00.ru/7f416194
Ypok-uccnenoanue "N3mepenne
TEMIIEPATYPHI IPH HOMOIIH Bbubnuomexa IJOK
PATYPHLTIP . 1 1 2 "Henens o
YKUJIKOCTHOTO TEPMOMETPA U TaTUUKA https://m.edsoo.ru/7f416194
TemnepaTrypsr"”
Kak ¢u3uka u gpyrue ecTeCTBEHHbIE
HAyKH U3Yy4aloT IPUPOIY.
ECZIe(CTBei:IOHa l:I)-ILII)ﬁ MyeTO 1 3 Henensd bubmorexa LIOK
i A a https://m.edsoo.ru/ff09f72a
no3HaHusa. Onucanue GU3NIECKUX
SIBJIEHUH C IIOMOIIBIO MOZEIEH
VYpok-uccnenosanue "[Iposepka
TUIIOTE3Bl: JAIBHOCTH IOJIETA IIapUKa, bubruomexa [JOK
1 1 3 Henmens

MYLEHHOTO0 TOPU30HTAJIBHO, TEM
Oosble, yeM 0oJIble BhICOTA MycKa'"

https://m.edsoo.ru/7f416194
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Crpoenue BemiectBa. OMBITHI,

7 OKa3bIBAIOIIHE JUCKPETHOE CTPOCHUE 4 nenens bubmorexa LIOK
p P https://m.edsoo.ru/ff09fe0a
BEII[ECTBA
8 JIBY>KeHHE YacTHII BEIeCTBa 4 Henmens bubmorexa LHOK
https://m.edsoo.ru/ff0a013e
VYpoxk-uccienosanue «OMBITHI 110
9 H21106n}0)1eHmo TEIUIOBOI'0 PACIIUPEHUS 5 Henend bubmuomera LJOK
p P a https://m.edsoo.ru/7f416194
razoBy
bubmmoreka [{OK
10 ArperaTtHrle COCTOSIHUS BEIECTBA 5 "Henens
p m a https://m.edsoo.ru/7f416194
B3anMocBs3bp MeXTy CBOMCTBAMU
BEIIIECTB B Pa3HBIX arperaTHBIX
COCTOSIHHSIX M MX bubmuorexa [JOK
11 6 Henens
ATOMHOMOJIEKYJISIPHBIM CTPOCHHEM. https://m.edsoo.ru/ff0a0378
OC0OEHHOCTH arperaTHbIX COCTOSTHUM
BOJIBI
Mexannueckoe OBMKEHHUE.
12 PaBHOMEpHOE U HEPABHOMEPHOE 6 Henens bubmorexa [IOK
p p p a https://m.edsoo.ru/ff0a05c6
JIBUKEHUE
bu6mmoreka [JOK
13 Ckopocts. EquHune ckopocTu 7 Henens
p A H p a https://m.edsoo.ru/ff0a079c
14 Pacyer myti ¥ BpeMeHU IBUKEHUS 7 Henens Bubmorexa LIOK
T p https://m.edsoo.ru/ff0a0ae4
Nueprsg. 3akoH HHEPIIUU.
15 BSaI/II)MO,HeﬁCTBHe TeJ‘IpKaK puYvHa 8 Henes Bubmiorexa LIOK
p https://m.edsoo.ru/ff0a0c10
W3MEHEHHUS CKOPOCTH JABUKEHUS Tel
[InoTHOCTH BemiecTBa. Pacuer Macchl bubnuoreka [JOK
16 8 Hemenst

1 00beMa Tella IO ero MIOTHOCTH

https://m.edsoo.ru/ff0a0fee
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17 Jlaboparopuas pabota «OnpenerneHue 9 Hexers bubnmoreka [JOK
IUIOTHOCTH TBEPAOIO TEJIA» A https://m.edso0.ru/7f416194
Pemenue 3agau o reme "[InoTHOCTH bu6mmoreka [{OK
18 " 9 Hepens
BEIIECTBA https://m.edsoo.ru/ff0al23c
Cuna xak xapakTepucTuka
. bubnuorexa [JOK
19 B3auMoeiicTBus ten. Cuna 10 Henens
https://m.eds00.ru/7f416194
ynpyroctH. 3akoH ['yka
JlabopaTtopHnas pabota «3yuenue
3aBUCHUMOCTH PACTSKEHUS bubnnorexa [JOK
20 10 Henens
(nedopmarmn) Mpy>KUHBI OT https://m.eds00.ru/7f416194
MPUIIOKEHHON CUIIBI»
21 SBnenue taroreuus. Cria TSHKECTH 11 senens bubmmorexa [TOK
https://m.eds00.ru/7f416194
CBs3b MEXKTY CUIION TSKECTH U
. bu6mmoreka [IOK
22 maccoii tena. Bec Tena. Pemenue 11 "Henens
" " https://m.edsoo.ru/ff0al778
3a1a4 o teme "Cuia TsSHKeCTH
Cuna ec a aHeTax.
23 WJia TSHKECTH Ha JPYrUX IIaHeTax 12 Henens bubnuoreka [IOK
DU3NYECKUE XapPAKTEPUCTUKH TJIAHET https://m.edsoo.ru/ff0a1502
bu6mmoreka [JOK
24 14 . 12
3MepeHne ciui. JiHamMomeTp feAct https://m.edsoo.ru/ff0al8cc
bubnuoreka [JOK
25 B .H 13
ce Tea, TIEBeCoMoTth HeAe https://m.edsoo.ru/ff0al1778
CrnoxxeHue IBYX CHJI, HalPaBJICHHBIX
26 10 OJTHOM nﬂﬂ?\;};ﬁ ’ 13 Henens bubmmorexa [TOK
g . p ’ a https://m.edsoo.ru/ff0ala70
PaBHOelicTBYIOIIAS CHIT
Pemenne 3agau mo teme bu6mmoreka [JOK
27 " . " 14 nepens
PaBHOelicTBYIOIIIAs CHIT https://m.edsoo.ru/7f416194
28 TpeHue CKOJIbKEHHS U TPEHUE TIOKOSL. 14 nenens bubnuoreka [IOK
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Tpenue B IpUpoOJE U TEXHUKE

https://m.edsoo.ru/ff0alb9c

JlaboparopHas pabota «/3yuenune
3aBUCHMOCTHU CHUJIbI TPCHUA

bubmmoreka [{OK

29 CKOJILJKEHHUS OT CHJIBI JaBJICHUS U 15 "Henensa
a A https://m.edsoo.ru/ff0alcc8
XapaKTepa CONMPUKACAIOIINXCS
IMOBEPXHOCTEIN
Pemenue 3agau Ha onpeneneHue bubmmoreka [{OK
30 N N 15 Henens
PaBHOJEHCTBYIOIIEH CHITBI https://m.eds00.ru/7f416194
Pemenne 3agau no temaM: «Bec
tenay, «[ padudeckoe n3odpakeHne bu6moreka [IOK
31 pad . p 16 HEenensa 1
cum», «Cunbly, «PaBHOAEHCTBYIOMIAS https://m.edsoo.ru/ff0alde0
CHIT»
KonTtponsHas paboTta no Temam:
«MexaHndyecKkoe JBHKEHHEY», «Macca,
bu6mmoreka [IOK
32 IUIOTHOCTEY, «Bec Tenay, 16 Henmens
https://m.edsoo0.ru/7f416194
«I"padudeckoe n300pasKeHUE CHIDY,
«Cunsr»
aBieHue. CriocoObl yMEHBIIEHNS U bubnunoreka IHOK
33 A ™ 17 "Henens 1
YBEIIMYEHHUS JaBJICHUS https://m.edsoo.ru/ff0a20a6
JlaBieHue raza. 3aBUCUMOCTD
34 aBJIEHUs ra3a oT 00bEMa 17 Henens bubmorexa LIOK
a ’ a https://m.edsoo.ru/ff0a2376
TEeMIIEPaTyphl
Ilepenaua naBneHust TBEPALIMU
P P bubnuoreka [JOK
35 TeJIaMU, JKUJIKOCTSIMH U ra3aMH. 3aKOH 18 Henens
https://m.edsoo.ru/ff0a25b0
ITackansa
JlaBJieHUE B )KUJIKOCTH U Ta3e, bubmuoreka [JOK
36 . 18 Henmens
BBI3BAHHOE JCUCTBHUEM CHJIBI TSLKECTH https://m.edsoo.ru/ff0a2718
37 Pemenne 3ama4d no teme «/laBieHue B 19 Henens bu6mmoreka [JOK
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SKUIKOCTH U rase. 3axoH Ilackamsa»

https://m.edsoo.ru/ff0a2826

bubmuoreka [JOK
1
38 Coobmarommecs cocyms! 9 Hepens https://m.edsoo.ru/ff0a2970
bubmmoreka [{OK
r i 2
39 HApABIIECKHH Hpece 0 nenens https://m.edsoo.ru/ff0a3136
Manowmertpsl. [loprineBoit bubnuorexa [JOK
40 20
SKHJIKOCTHEIN HAcOC Heaes https://m.edsoo.ru/7f416194
Atmocdepa 3emiu. [Tpuunnsl
CYIIIECTBOBAaHUA BO3 HOM
T AV bubmmoreka [{OK
41 0005109k 3eMian. 3aBUCHUMOCTD 21 genensa
https://m.edsoo.ru/ff0a2b5a
aTMOC(EepHOTO JTABJICHHS OT BBICOTHI
HaJ[ YpPOBHEM MOPS
bu6moreka [IOK
42 B LA 21
ec Bo3ayxa. ATMochepHOe TaBICHUE HeJIes httos://m.edsoo.ru/ff0azbsa
43 N3mepenune atMochepHOTO TaBICHUS. 22 Henens bubnuoreka [IOK
OnbiT Toppuyuesiu https://m.edsoo.ru/ff0a2da8
3aBUCHMOCTH aTMOC(HEPHOTO
44 ABJICHUS OT BBICOTHI HaJl YpPOBHEM 22 Henens bubmorexa HOK
A abls A https://m.edsoo.ru/ff0a2fc4
Mopst
45 bapomerp-anepous. AtmocdepHoe 23 Henens bubnuoreka [JOK
JTABJICHUE Ha PA3JIMYHbBIX BBICOTAX https://m.edsoo.ru/ff0a2fc4
Pemenne 3agau mo reme bubnuoreka [JOK
46 23 "Henens
"AtmocdepHoe naBicHue" https://m.edsoo.ru/7f416194
JleficTBHE KUIKOCTH U Ta3a Ha
47 MOTPY>KEHHOE B HUX TEJIO 24 nenens bubmorexa HOK
26 ' A https://m.edsoo.ru/ff0a3276
ApxuMmenioBa cuia
48 JIabopatopHas pabota «Onpenenenue 24 Henens bubnuorexa [IOK

BBITAJIKUBAIOIICH CHIJIBI,

https://m.edsoo.ru/ff0a33fc
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JICMCTBYIOLIEH HA TEJO, IOTPYKEHHOE
B JKUJIKOCTBY»

JlabopatopHas pabota 1o Teme
«HccnenoBanue 3aBUCMOCTH Beca

bu6mmoreka [{OK

49 25 Hene
TeJa B BOJC OT 00BhEMA MOTPYKEHHOM HeAS https://m.edsoo.ru/ff0a3514
B )KHJIKOCTh YaCTH TEJIa»
bubmmoreka [{OK
50 I1 25
FlaBatHe Tel feAct https://m.edsoo.ru/ff0a3a96
JlabopaTtopHnast pabota
"KoHcTpynpoBanue apeomerpa win bubnuoreka [IOK
51 26 Henens
KOHCTPYHUPOBAaHUE JIOJKU U https://m.eds00.ru/7f416194
omnpeaesneHue e€ rpy3onoabEMHOCTH "
Pemenne 3agau no temaM: «I1naBanme
cyaoB. BozayxomninaBanue
59 YI0B JyXOIJIaBaHUE, ) 26 Henes bubnuoreka [IOK
«/laBneHue TBEpAbIX TEN, KUIKOCTEH https://m.edsoo.ru/ff0a3654
Y Ta30B»
bu6mmoreka [IOK
53 Mexanndeckas paboTa 27 Hepens
P A https://m.edsoo.ru/ff0a3f82
bu6mmoreka [JOK
54 M .E 27 Hene
OUIHOCTD. BAMHIHET MOTAROCTH HeAe https://m.edsoo.ru/ff0a3f82
Ypok-uccnenoanue "Pacuér
55 MOIIHOCTH, pa3BUBAEMOM IIpHU 28 Hepens bubmorexa HOK
B - P | p 8 https://m.edsoo.ru/7f416194
MO IbEME TIO JIECTHUIIES
IIpocTteie MexaHu3Mbl. Poiuar. bubnuoreka [JOK
56 28 "Heneis
PaBHOBecue cuil Ha ppryare https://m.eds00.ru/7f416194
KonTponsHas pabota o teme
57 «/laBreHue TBepabIX TEN, JKUIKOCTEN 29 Henens bubnuoreka [JOK

u ra3oB» / Beepoccuiickas
poBepoyYHas pabora

https://m.edsoo.ru/7f416194
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PesepBHeIit ypok. PaboTta ¢ Tekcramu
1o Teme «/laBiieHne TBEpABIX Te,

bubmuoreka [JOK

58 29 nenens
KHUJIKOCTEW U ra3oBy» / Beepoccuiickast A https://m.edsoo.ru/ff0a4ffe
poBepoyHasi pabora
Peryaru B TexHuKe, OBITY ¥ TIPUPO/IE.
JlaboparopHas paboTa bubnmoreka [JOK

59 patop p . 0.5 30 Henens 1
«HccnenoBanme ycnoBUil paBHOBECHUS https://m.edsoo.ru/ff0a478e
peraara»
Pemenue 3a1au 1o Teme «Y CJIOBUS bubmmoreka [IOK

60 30 Henens
paBHOBECHS pbluara https://m.edsoo.ru/ff0a48a6
Koaddumuent mosesnoro aercTpust
MexaHusma. Jlaboparopnas pabota b K

61 paTop PU 05 31 Henens nommoreka 11O
«M3mepenue KII/] HakinoHHOM https://m.eds00.ru/7f416194
IIJIOCKOCTH
Pemenue 3agau o reme "PaborTa, bubmuorexa [JOK

62 " 31 Henmens
motHocTh, KITJ] https://m.edsoo.ru/ff0a4c48
MexaHnnueckas Heprusl.

63 Kunerndeckas u moTeHIaibHas 32 nenens bubmmorexa [TOK

A https://m.edsoo.ru/ff0a4252

SHEprus
3aKOH COXpaHEHHUsI MEXaHUYECKOI bubnuoreka [JOK

64 32 "Henens
SHEPIruu https://m.edsoo.ru/ff0a4360
YPOK-3KCIIEPUMEHT T10 TEME
"DKCIIEpUMEHTAJILHOE ONPECIICHHUE
W3MEHCHUS KHUHETUYCCKOH U bubnuoreka [JOK

65 . 1 33 "Henens
MIOTEHIUAJILHOM SHEPTUU IIPU https://m.edsoo.ru/7f416194
CKaThIBaHUH TeJa 110 HAKIOHHOM
JI0CcKOCTH"

66 KonTposnpHas paboTa o teme 33 Henpens
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«PaboTa 1 MOIIHOCTh. DHEPTHs»

PesepBHblii ypok. PaboTta ¢ Tekctamu bubnuorexa [JOK

67 " " 1 34 venens
1o teme "MexaHn4ecKkoe JBHKEHUE https://m.edsoo.ru/ff0adee6
PesepBubIit ypok. PaboTta ¢ Tekcramu

68 o reme "PaboTa. MOIIHOCTH 1 34 nenens bubmorexa HOK

) - IOHHOCT: A https://m.eds00.ru/7f416194
OHeprus
OBIIEE KOJIJMYECTBO YACOB I1O 68 12

[TPOTPAMME
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8 KIIACC

KoamuecTBO 9acoB DJIeKTPOHHBbIE
Ne aTa nudpoBbIe
Tema ypoka Konrpoabubie | IlpakTHueckue A op
n/n Bcero H3yUYeHusl o0pa3oBaTejibHbIE
padoTsbI padoThI
pecypchl
OcCHOBHBIE TIOJIOKEHUST MOJIEKYJISIPHO-
1 KHHETHYECKON TEOPUH U UX ONBITHBIC 1 1 Henmens bubmmorexa [TOK
p https://m.edsoo.ru/ff0a5256
MTOATBEPIKICHUS
2 Macca u pa3Mep aTOMOB ¥ MOJIEKYJT 1 1 Henemns
Monenu TBEpPAOTO, )KUAKOTO U bu6moreka [IOK
3 . 1 2 Henens
ra3o00pa3HOro COCTOSIHUM BeIlecTBa https://m.edsoo.ru/ff0a540e
OO0bscHeHne CBOICTB TBEPIOTO,
YKUJIKOTO U Ta3000pa3HOr0 COCTOSTHUHN bu6mmoreka [IOK
4 . 1 2 Henens
BEIIIECTBA HA OCHOBE ITOJIOKCHHI https://m.edsoo.ru/ff0a540e
MOJIEKYJIIPHO-KHHETHYECKON TEOPUHU
bu6mmoreka [IOK
5 Kpucrammmueckne u aMopdHBIE Tena 1 3 Henens
P pd A https://m.edsoo.ru/ff0a5800
CmauuBaHue U KanUJUISIPHOCTD. bubnunoreka [JOK
6 1 3 Henens
[ToBepXHOCTHOE HATSKEHUE https://m.edsoo.ru/ff0a5530
bubmuoreka [JOK
7 TennoBoe pacHIMpeHHe U CKATHE 1 4 genenst
https://m.edsoo.ru/ff0a5a26
Temmeparypa. CBsA3b TEMIIEPATYPEI CO
patyp batyp bubmuoreka [JOK
8 CKOPOCTBIO TEIJIOBOTO JIBHIKCHHS 1 4 genenst
https://m.edsoo.ru/ff0a5a26
YaCTHII
Buyrpennss sueprus. Crioco0bl bubanoreka [IOK
9 yb p N 1 5 Henmens 1
WU3MEHEHUs BHYTPEHHEHN SHEPruu https://m.edsoo.ru/ff0a5c60
10 Buas! Tennonepenaun 1 5 Henmens bu6mmoreka [JOK
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Ypok-koHpepenmus "[IpakTudeckoe
HCMOJIb30BAHUE TEIJIOBBIX CBOMCTB

bubmmorexa [{OK

11 6 Henens
BEILIECTB U MAaTEPUAJIOB B LIEIAX A https://m.edsoo.ru/ff0a65c0
sHEeprocoepexeHus"
KonnuecTBo TemnoTsl. Y aenbHas bub6mmorexa [{OK
12 6 Henens
TENI0EMKOCTh https://m.edsoo.ru/ff0a6976
VYpaBHEHME TEIIOBOTO OalaHca. bubnnorexa [JOK
13 7 Henend
TemooOMeH U TEMJI0BOE paBHOBECHE https://m.edsoo.ru/ff0a7088
JlabopaTtopHnast pabota
"UccnenoBanue sBICHUS bu6moreka [IOK
14 7 Henens
TEII000MEHa IPU CMEIINBaHUH https://m.edsoo.ru/ff0a6a98
XOJIOJIHOW U TOpsiYeil BOABI"
Pacuer koandecTBa TEIJIOTHI,
15 HEO00XO0IMMOTO Ui HarpeBaHUs Teaa 8 Hemens bubmmorexa LOK
P https://m.edsoo.ru/ff0a6a98
Y BBIJICIISIEMOTO UM TIPH OXJIAKICHUN
JlaGopaTtopHnast padorta "Onpeznenenue bubnuoreka [IOK
16 N " 8 Hemes
YACIbHON TEIUIOEMKOCTH BEIIIECTBA https://m.edsoo.ru/ff0a6bb0
DHeprus TOIMBa. Y enbHas TemioTa bubnuoreka [JOK
17 9 Henens
CropaHus https://m.edsoo.ru/ff0a7b5a
[InaBneHnue u oTBEpACBaHUE
18 KPUCTAININYECKUX TeI. Y AeabHast 9 Henens bubmnorexa [IOK
P ' https://m.edsoo.ru/ff0a71d2
TEINIOTA ILIABIIEHUS
JlaGoparopnas padora "OnpeaeneHue bubnunoreka IIOK
19 P vp P ped | 10 nepens a
YAENBHOW TEIUIOTHI TUIaBJIEHUSI JIbJIA https://m.edsoo.ru/ff0a72fe
ITapooOpa3oBanue U KOHIECHCAIIHS. b K
20 pooop i 11 10 Hexens noanoreka 11O
Hcnapenue https://m.edsoo.ru/ff0a740c
21 Kunenne. Ynenbnas temiora 11 venenss | bubmuoreka [JOK
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mapooOpa3oBaHus U KOHICHCAIIHH.
3aBUCUMOCTb TEMIIEPATYPBI KUIIEHUSI
OT aTMOC(EPHOTO JTaBIICHUS

https://m.edsoo.ru/ff0a786¢

Brnaxxnocts Bo3myxa. JlabopaTopras

bub6mmoreka [{OK

22 adota "OnpenencHue 11 Henens
P P Zi " A https://m.edsoo.ru/ff0a7628
OTHOCHUTENILHOM BIAKHOCTU BO3/IyXa
Pemenue 3agau Ha onpeneneHue bubmmoreka [IOK
23 12 "Henens
BJI&KHOCTH BO3/lyXa https://m.edsoo.ru/ff0a7628
[Tpuntume paboTh TEMIOBBIX
24 nsurareieif. [laposas TypOuHa 12 Henens bubmmorexa [TOK
- AP yp ’ https://m.edsoo.ru/ff0a7c7c
JIBurarens BHYTPEHHETO CTOPAHUS
KII/[I TermoBoro aBurates.
25 TennoBbie ABUTATENIN U 3aIIUTA 13 menens bubmorexa OK
A o H A https://m.edsoo.ru/ff0a7c7c
OKpYXaromen cpeapl
3aKOH COXpaHEHUs U TPEBPaALCHUS bubmuorexa [JOK
26 p pespatl 13 "Henens 1
SHEPIrUU B TEIJIOBBIX MpOIIEccax https://m.edsoo.ru/ff0a83f2
[ToaroroBka K KOHTPOJILHOM padoTe
mo TeMe "TernnoBbie SIBICHUS. bubnuoreka [JOK
27 . 14 "wenens
H3MeHenune arperaTHbIX COCTOSHUN https://m.edsoo.ru/ff0a83f2
BemiecTBa"
KonTtponbHas padoTa o teme
" bubnunoreka [JOK
28 Tennossie sBiieHHS. MI3MeHeHne 14 Henens
. " https://m.edsoo.ru/ff0a86ae
arperaTHbIX COCTOSIHUH BEIIECTBa
Onekrpusanus Tel. [IBa poga bu6mmoreka [JOK
29 przatt /Ba poz 15 "Henens 1
JJIIEKTPUYECKUX 3apsA0B https://m.edsoo.ru/ff0a87e4
VYpoxk-uccienoBanue "DiekTpusamus
P N P bubnuoreka [JOK
30 TEJ UHIYKIHUEH U IIPU 15 nenens

CONIPUKOCHOBEHUU"

https://m.edsoo.ru/ff0a87e4
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B3anmMoenicTBre 3apsyKeHHBIX TEIL.

bubmuoreka [JOK

31 16 Henens
3axoH Kynona A https://m.edsoo.ru/ff0a87e4
DIEKTPUYECKOE TOJIE.
HanpsiskeHHOCTB JIEKTPUYECKOro bubnuorexa [JOK
32 16 nenens
nons. [IpuHnyn cynepnosunun https://m.edsoo.ru/ff0a8ala
BIEKTPUYECKUX TOJIEN
Hocurenu snekTpuyeckux 3apsoB.
33 DneMmeHTapHbIN 3apsn. CtpoeHue 17 "Henens bubnmorexa LOK
P AL 1P https://m.edsoo.ru/ff0a8a0la
aToma
[Iposo e . 3aKo
34 POBOJHUKH U JUDJIEKTPUKHU. 3aKOH 17 Henens bubnuoreka [IOK
COXpaHEHUs NEKTPUIECKOTO 3apsiaa https://m.edsoo.ru/ff0a8ef6
Pemenue 3ana4 Ha npuMeHEHUE bubmuorexa [JOK
35 N 18 Henensa
CBOWCTB 2JIEKTPUYECKUX 3apsA0B https://m.edsoo.ru/ff0a90cc
DIJIEKTPUYECKHI TOK, YCIOBHUS €T0
36 cyuiecTBoBaHus. McTouHUKI 18 nenens Bubmmorexa [IOK
S i A https://m.edsoo.ru/ff0a95a4
ANEKTPUYECKOTO TOKa
bu6mmoreka [IOK
37 eil e e 19 nene
JlHCTBIA SEKTPHHECKOrO Toka HeAsm https://m.edsoo.ru/ff0a96b2
VYpok-uccnenoanue "JlelictBue
38 ANIEKTPUYECKOTO MOJISl Ha MPOBOJHUKHI 1 19 nenens bubmmorexa [TOK
P " poBoa A https://m.edsoo.ru/ff0a96b2
U JUDJICKTPUKHI
DIEeKTPUYECKUM TOK B METaJIax, bubnunoreka [JOK
39 20 "enens
JKAIKOCTSIX U razax https://m.edsoo.ru/ff0a9838
DneKTpuyecKas Lelb U €€ COCTaBHbIE bubnunoreka [JOK
40 20 "Henens
4acTH https://m.edsoo.ru/ff0a8bd6
Cuna Toka. JIabopatopHas paboTa Bu6 OK
41 "N3mMepeHue U peryinpoBaHUE CHUJIIBI 0.5 21 nepens nomorexa L

TOKa"

https://m.edsoo.ru/ff0a8bd6
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DNEKTpUUECKOE HANPSKEHHE.
BonwsTmeTp. JIabopaTtopHas padorta

bubmuoreka [JOK

42 0.5 21 vepens
"U3mepenue u peryaupoBaHue s https://m.edsoo.ru/ff0a9e14
HarnpspKeHus "
ConpoTHBIEHUE IIPOBOIHUKA. bubnunoreka IHOK
43 P POBOA 22 "wenens nbmorexa 11
VY enpHO€ CONPOTUBIICHUE BEILIECTBA https://m.edsoo.ru/ff0aa738
JlabopaTtopHnast pabota "3aBUCHMOCTH
DJIIEKTPHUYECKOT'O COIIPOTUBJIICHUSA b K
44 P P 1 20 nenens | Promorera IO
MPOBOJIHUKA OT €r0 JIMHBI, TUIOMAIN https://m.edsoo.ru/ff0aa738
MOTMEPEYHOr0 CEYeHUs U MaTepraia”
3aBHUCHMOCTD CHJIBI TOKA OT
45 HanpspkeHud. 3akoH OMa JUid ygacTKa 23 Henensd bubmorexa LOK
p ’ UL YA a https://m.edsoo.ru/ff0aa44a
Henu
JlaGopaTtopHnas pabota
"UccneqoBaHue 3aBUCUMOCTH CHUIEI
46 TOKa, UIYILETO YeEPE3 PEIUCTOP, OT 1 23 "Henens bubmorexa LOK
> YL pe3 p P, https://m.edsoo.ru/ff0aa04e
COTIPOTHUBIICHUS PE3UCTOPA U
HanpspKeHus Ha pe3uctope”
bu6mmoreka [JOK
[TocnenoBarenbHOE U ApATLIICIBHOE
47 S —— 24 menmens | https://m.edsoo.ru/ff0aadle
& POBOA https://m.edsoo.ru/ff0aaf8a
JlaGopaTtopHnas pabora "IIpoBepka
MpaBUIA CIO0KEHUS HANPSKEHUH IIPH bu6 K
48 p p p 1 24 Henens noamoteka 11O
MOCJIE0BATEILHOM COEIMHEHHUH JIBYX https://m.edsoo.ru/ff0aaa58
pe3uctopon"
JlabopatopHas pabota "IIpoBepka
MIpaBUiIa DI CHIBI TOKA IIPHU bubnmunoreka IIOK
49 p a p 1 25 Henens 1

napajuieJIbHOM COE€IMHEHUH
pe3uctopos"

https://m.edsoo.ru/ff0aadle
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Pemenue 3anau Ha npuMeHEHUE

bubmuoreka [JOK

50 3akoHa OMa I pa3IndHOrO 25 Henmens
UIA P A https://m.edsoo.ru/ff0aaf8a
COCIIMHEHUS TIPOBOTHUKOB
Pabota 1 MOIITHOCTB AIIEKTPUIECKOTO bubnuorexa [JOK
51 26 Heneis
Toka. 3akoH Jlxoynsa-Jlenna https://m.edsoo.ru/ff0ab124
Jlaboparopuas padora "Onpenenenue
52 360”11“)131 u II:/IOIHI-II)OCTI/I aﬂeKTqueCKoro 26 wenens bubnmorexa LOK
P " P https://m.edsoo.ru/ff0ab3e0
TOKa
DNeKTpUUYECKUE IS | MOTPEONTEITN
53 DIIEKTPUUECKOI DHEPTHUH B OBIT 27 nenens bubmmorexa [TOK
P p Y. https://m.edsoo.ru/ff0ab660
KopoTtkoe 3ambikanne
ITocTossHHBIE MAarHUTHI, UX bu6moreka [IOK
54 . 27 "Henensd
B3anMMOJICHCTBIE https://m.edsoo.ru/ff0ac3d0
Vpok-uccnenosanne "M3ydenne bubmuoreka IJOK
55 p . a yi " 28 "wenens 1
noJieil MOCTOSHHBIX MarHUTOB https://m.edsoo.ru/ff0ac3d0
MarauTtHOE noJjie. MarHuTHoe 1oJie
bu6moreka [IOK
56 3eMIIM U €ro 3HaueHue I )KU3HU Ha 28 "wenens
https://m.edsoo.ru/ff0acOba
3emite
[ToaroroBka K KOHTPOJILHOM paboTe
1o TeMe "DNEKTPUUECKUE 3apsibl.
57 3apspKeHHBIE TeIa U UX 29 "enens Eubmorexa HOK
p N . https://m.edsoo.ru/ff0abd2c
B3aumoaeicTBus. [locTosTHHBIN
3JIEKTPUYECKUN TOK"
KonTtponbHas padoTa o teme
"DHEeKTpUUECKUE 3apsiabl.
p P bu6mmoreka [JOK
58 3apsKEHHBIE TEJIa U UX 29 nenens

B3auMoeincTBud. [IocTOSTHHBIN
anekTpuyeckuii Tox" / Beepoccuiickas

https://m.edsoo.ru/ff0abea8
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poBepoYHas pabora

PesepBHeIit ypok. Paborta ¢ Tekcramu
o Teme "llocrosiHHbII

bub6mmorexa [{OK

59 Ny y 30 Hexens
aneKkTpudeckuii Tok" / Beepoccuiickas https://m.edsoo.ru/ff0acdc6
poBepoYHasi pabora
OmneiT Dpcrena. MarautHoe noJie
60 JIIEKTPUYECKOT0 TOKa MaranuTHoe 30 "Henens bubnmorexa LOK
P https://m.edsoo.ru/ff0acld2
T0JI€ KaTYIIKH C TOKOM
[IpuMeHeHne >MeKTPOMarHiuTOB B
texauke. JlabopaTopHas pabora bubmuorexa [JOK
61 " vp pHas P 0.5 31 nenmens A
N3yueHne neicTBUsI MarHUTHOTO https://m.edsoo.ru/ff0ac74a
0JIA HA MPOBOJIHUK C TOKOM"
DNEeKTPOABUTATENH MIOCTOSTHHOTO
Toka. Mcrons3oBanue
AIEKTPOIBUTATENICH B TEXHUICCKUX
62 CTPOMCTBAX U Ha TPAHCIIOPTE 31 menens bubmorexa IOK
yetp ' https://m.edsoo.ru/ff0ac86¢c
JlaGopaTtopHnas pabota
"KonctpynpoBaHue U U3y4eHUE
paboTHI AMeKTpoaBUTaTEs"
OnbiTel Papajes. 3aKoH
. bu6mmoreka [JOK
63 ANIEKTPOMArHUTHOW WHIYKITUH. 32 Henens
https://m.edsoo.ru/ff0acb14
IIpaBuno Jlenna
DnextporeHepatop. Crocoobl
MOJIY4YEeHHS IEKTPUUECKON SHEPTHUU. bubmuoreka [JOK
64 i P P 32 Henens 1
DIIEKTPOCTAHIIUHA Ha BO30OHOBISIEMBIX https://m.edsoo.ru/ff0acbh14
HMCTOYHUKAX SHEPIUU
[ToaroToBka K KOHTPOIBHOM paboTe
. bu6mmoreka [JOK
65 10 TeMe "DJNEKTPUUYECKUE U 33 Hepens

MAaTrHUTHBIE ABJIEHUS"

https://m.edsoo.ru/ff0ach14
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KonTtposnpsHas padoTa o teme

bu6mmoreka [IOK
" 1 33
66 BHeKTpimeCKHe U MarHUTHBIE Heemns htts://m.edsoo.ru/ff0ach14
SIBIICHUS
67 PesepBHblit ypok. Pabota ¢ Tekcramu 1 34 nenens bubnuorexa [JOK
o reme "TemnsoBble sBACHUS" https://m.edsoo.ru/ff0acc5e
PesepBHblit ypok. Pabota ¢ Tekctamu bubnuorexa [JOK
1 34
68 1o Teme "MarHuTtHble sSiBIeHUsA" reAc https://m.edsoo.ru/ff0ac74a
BIIEE KOJIMYECTBO YACOB I10
OB 68 14.5

[TPOTPAMME
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9 KIIACC

Koan4yecTBo yacoB DJIeKTPOHHBbIE
Ne ara nuppoBbIe
Tema ypoka Konrpoabubie | IlpakTuueckue A op
n/n Bcero H3yUYeHus o0pa3oBaTe/ibHbIE
padoTsbI padoThI
pecypchl
MexaHn4deckoe ABUKEHUE. bubmmoreka [{OK
1 1 nenens
MarepuanbHas TOUKa https://m.edsoo.ru/ff0ad474
Cucrema orcuera. OTHOCUTEILHOCTD 1 1 Hexe bubmmoreka [{OK
HEeJCIIs
MEXaHNYECKOT'0 IBMKECHUSI A https://m.edsoo.ru/ff0ad474
PaBHOMEpPHOE ITpsIMONIMHEHOE bubnuoreka [IOK
1 1 nenens
NIBMKEHNE https://m.edsoo.ru/ff0ad19a
HepaBHoMepHOE npsIMOTUHENHOE
nBroxkenne. CpenHsst 1 MTHOBEHHAs 1 2 Henens bubmmorexa [IOK
P https://m.edsoo.ru/ff0ad8d4
CKOPOCTH
[IpsimonrHENHOE PAaBHOYCKOPEHHOE bubnuoreka [IOK
1 2 Henens
JIBH)KEHUE. Y CKOpEHUE https://m.edsoo.ru/ff0ad8d4
CKOpOCTh MPAMOJIMHEHHOTO
ABHOYCKOPEHHOTO JIBHXKCHUS 1 2 Henens bubmmorexa [JOK
P YOROP A ’ A https://m.edsoo.ru/ff0ad8d4
I'paduk ckopoctu
JlaboparopHnas padota "Onpenenenue
CKOpEHUS Tejia IpH bub6 K
YCKOp p 1 1 3 Hexens nommoteka 11O
PaBHOYCKOPEHHOM JIBKEHHUH T10 https://m.edsoo.ru/ff0adb18
HaKJIOHHOM IJIOCKOCTH"
CBobOoauoe magenne tei. OnbITh bu6mmoreka [JOK
1 3 Henens
lanunes https://m.edsoo.ru/ff0adb18
PaBHOMEpHOE ABMIKEHUE TIO bubnuorexa [IOK
1 3 Henmens

OKPYXHOCTH. HepI/IOI[ " 4acToTa

https://m.edsoo.ru/ff0ael76
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oOpamenus. JIuneiHas u yriaosas

CKOPOCTHU
10 LenTpocTpeMHUTENIbEHOE YCKOPEHUE 4 nenens brbmmorexa LOK
pOcIp . yexop A https://m.edsoo.ru/ff0ael76
IIepssiit 3akoH HeroToHa. Bexrop bubnuorexa [JOK
1 CUJIBI 4 nepens https://m.edsoo.ru/ff0ae612
Bropoit 3akon HeroTona. bubnuorexa [JOK
12 5 4 genens
PaBHozelicTByrOImas cuita https://m.edsoo.ru/ff0ae72a
Tperuii 3akon HeroToHa. bubnuorexa [JOK
13 5 Henensa
Cynepno3unus cui https://m.edsoo.ru/ff0ae982
14 Pemenue 3aga4 Ha IpUMEHEHUE 5 Heers bubmuorexa [JOK
3ak0HOB HproTOHA el https://m.edsoo.ru/ff0aeb6c
bu6moreka [IOK
. 5
15 Cuna ynpyrocti. 3akon I'yka reAct https://m.edsoo.ru/ff0aeca2
Pemenne 3agay mo teme «Cuma bubmuoreka [JOK
16 6 Henmena
YIPYTOCTH https://m.edsoo.ru/ff0aeca2
17 JlabopaTtopHas pabora «OnpenencHue 6 Henens bubnnoreka [JOK
YKECTKOCTHU MPYKUHBI» https://m.edsoo.ru/ff0aee28
bu6mmoreka [JOK
C 6
18 118 TPt feAc https://m.edsoo.ru/ff0af738
Pemenue 3anau no reme «Cuna bubmuoreka [JOK
19 7 "Henens
TPEHUS https://m.edsoo.ru/ff0afa26
JlaboparopHas pabota "Onpenenenue bubnnoreka [JOK
20 7 "Henens
ko3 duimenTa TpeHUs CKOIbKCHUS" https://m.edsoo.ru/ff0af8be
Pemenue 3agau no teme "3aKOHbI
21 HeroTona CII[/IJ'Ia octu. Cuia 7 Henens bubmmorexa [IOK
" YHPYTOCTH. A https://m.edsoo.ru/ff0afb8e
TpPEeHUS
22 Cuna TsKeCcTH M 3aKOH BCEMUPHOTO 8 memenst | bubmmorexa LJOK
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TATOTEHUS. Y CKOpEHUE CBOOOIHOTO

https://m.edsoo.ru/ff0af044

mageHust
VYpoxk-koudepenus "JIBmKenne Ten
23 B(f)K r j)BI/II)TaHI/IOHHIOLI‘O LEeHTpa 8 Henmens bubmmorexa [TOK
pyrrp P " https://m.edsoo.ru/ff0af044
(Conneunas cucrema). ['anakTuku
Pemenne 3amau o teme "Cuna
24 TSKECTH U 3aKOH BCEMHUPHOTO 8 Henens bubmiorexa HOK
" P https://m.edsoo.ru/ff0af5f8
TATOTEHUS
IlepBas kocMHuYeCKast CKOPOCTh. bubmnoreka [IOK
25 p p 9 Henens i
HesecomocTs u nieperpysku https://m.edsoo.ru/ff0af33c
PaBHOBecne MaTepranbHON TOUKH.
AOGCOTFOTHO TBEPIOE TEIIO.
26 PaBHOBecue TBEpAOTO TENA C 9 Henensa bubmmorexa [OK
.. " P https://m.edsoo.ru/ffOafe36
3aKPETUIEHHOM OChIO BPAIIICHHUS.
MowmeHnT cunsl. LlenTp TsxecTu
PaBHOBeCHEe MaTepualIbHON TOUKH.
AOGCOTIOTHO TBEPIOE TEIIO.
27 PaBsHOBecue TBEpIOTO TENA C 9 Henens bubmmorexa [IOK
. % p https://m.edsoo.ru/ff0afe36
3aKpEIUIEHHON OChIO BPAILICHHUSL.
MowmeHnT cuisl. LlenTp Tsxectu
Pemenne 3agau nmo reme "MoMeHT bubmuoreka [JOK
28 " 10 nenens
cuibl. LleHTp TsoKecTH https://m.edsoo.ru/ff0b02b4
[ToaroroBka K KOHTPOJBHOM paboTe MO
" bubnnoreka [JOK
29 TeMe "MexaHN4eCKOe IBUKEHUE. 10 menens
. " https://m.edsoo.ru/ff0b0408
BzaumopericTBue Ten
KonTponsHas pabota o Teme Eufs OK
HOJIHOTEKA
30 "MexaHn4ecKoe IBHKEHUE. 10 wenens 1

Bsaumonetictue Ten"

https://m.edsoo.ru/ffOb06ec
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Nmnynsc Tena. Umnynse cuibl. 3aKoH

31 COXpaHEHUS UMITYJIbCa. YTIPYroe u 11 nenens bubmmorexa [JOK
P YAReA. THPYE A https://m.edsoo.ru/ffob07fa
HEYNPYroe B3auMO/ICHCTBHE
Pemenue 3agau mo reme "3akoH bubmmoreka [{OK
32 11 nenens
COXpaHEHUs UMITyjbca" https://m.edsoo.ru/ff0b096¢c
33 VYpoxk-koudepenuus "PeaktuBHOE 11 mexens bubnnorexa [JOK
JBUKEHHE B IPUPOJE U TEXHUKE" https://m.edsoo.ru/ff0b0a84
bubmmoreka [{OK
34 M 0 12
exaHu4veckas paboTa U MOIIHOCTh HEeJEIst httos://m.edsoo.ru/f0b0ag4
PabGoTta cunibl TSDKECTH, CHITBI bu6moreka [IOK
35 12 "enens
YOPYTOCTH M CHJIBI TPEHHUS https://m.edsoo.ru/ff0b0db8
JlabopaTtopHas pabora «OnpenenecHue
36 paboThI CUIIBI TPEHUS TIPU 12 menens bubnuoreka [IOK
PaBHOMEPHOM JIBH>KEHUU TeJia 10 https://m.edsoo.ru/ff0b0db8
TOPU30HTAIBHOM MOBEPXHOCTH»
37 CBs13b HEPrUU U pabOTHI. 13 Hexens bubnuoreka [IOK
[ToreHunanpHas sHEpPrust https://m.edsoo.ru/ffOb12fe
38 KI/IHeTHqGCKaiI sHeprus. Teopema o 13 nenens bubnuoreka [JOK
KUHETUYECKON dHEPruun https://m.edsoo.ru/ff0b0c32
39 3aKOH COXpaHEHUs SHEPTUH B 13 nenens bubnuoreka [JOK
MEXaHUKe https://m.edsoo.ru/ffOb0c32
40 JlaboparopHas pabota «/3yuenue 14 nexens bubnunoreka [JOK
3aKOHA COXPaHEHUS SHEPTUMN https://m.edsoo.ru/ffOb12fe
KonebarenbHoe ABMIKEHHE U €TO bubmuoreka [JOK
41 14 menens
XapaKTEPUCTUKHU https://m.edsoo.ru/ff0b1858
42 3aryxaroiue KoueOaHus. 14 nexens bubnunoreka [JOK
Brinyxkaennsie koneOanus. Pesonanc https://m.edsoo.ru/ff0b20f0
43 MareMaTtuyeckuii 1 NpyKMHHBINA 15 Henens
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MaATHUKHU

VYpok-uccnenopanue «3aBUCUMOCTb

44 rnepruoaa KoJueOaHui oT KECTKOCTU 15 nenens bubmmorexa [TOK
p https://m.edsoo.ru/ff0b197a
MPYKUHBI K MAcChI TPy3a»
I1
45 peBpaleHre YHEPTUU Mpu 15 nexes bubnuorexa [JOK
MEXaHUYECKUX KOJIeOaHUusIX https://m.edsoo.ru/ff0b0c32
Jlabopartopnas padora «OnpeaeieHmue
46 qaCToprI Hpne Ifo a Kone6alp;1§”1 16 "enens bubmorexa HOK
PHOA A https://m.edsoo.ru/ffOblaec
MPYKUHHOTO MasTHUKA»
JlabopaTtopHnas pabota «IIpoBepka
HE3aBUCHUMOCTH TIepHO/Ia KoJeOaHmit bu6moreka [IOK
a7 16 "enens
rpy3a, HOJABEIICHHOTO K HUTH, OT https://m.edsoo.ru/ff0b197a
MacChl Tpy3a»
Mexanndeckue BoJHEL. CBOMCTBA
48 MeEXaHUYECKUX BOJH. IIpomonbHbie U 16 uenens bubmmorexa [IOK
- PO A https://m.edsoo.ru/ff0b21fe
TTOTIEPEYHBIC BOJTHBI
Ypoxk-koupepennus "MexaHnueckue
49 BOJIHBI B TBEpIOM Tene. CelicMUUecKue 17 wenens bubmnorexa [TOK
. PA ’ A https://m.edsoo.ru/ffob21fe
BOJIHBI
3Byk. P eHHUe eHHe
50 BYyK. PacnipocTpaneHue u oTpaxkxeHu 17 nenens bubnuoreka [JOK
3ByKa https://m.edsoo.ru/ff0b23ca
Vpoxk-uccnenosanue "HaOmaroneHue
51 SaI;I/ICI/IMOCTE BBICOTHI 3BYKa oIi 17 wenens bubmorexa LOK
" e A https://m.edsoo.ru/ff0b23ca
YaCTOTHI
r .
59 POMKOCTb 3B2/Ka 1 BBICOTA TOHA 18 enens bubnunoreka [JOK
AKyCTHUECKHI PE30HAHC https://m.edsoo.ru/ff0b23ca
Vpok- "V
53 pox-koHpepeH1us "YIbTpa3ByK U 18 enens bubnunoreka [JOK

nH(Pa3BYK B IPUPOJIE U TEXHUKE"

https://m.edsoo.ru/ff0b23ca
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[ToaroToBKa K KOHTPOJILHOU PabOTE 1O

bubmuoreka [JOK

54 TeMe "3aKOHBI COXpaHEHUS. 18 uwenens
P " A https://m.edsoo.ru/ff0b25f0
Mexannueckue KojieOaHus U BOJIHBI
KonTtposnsHas paboTa o teme
55 "3aK0HBI COXpaHEeHUsI. MeXaHUJECKUE 19 uenens bubmorexa [TOK
P " https://m.edsoo.ru/ff0b25f0
K0JIE0AHUA U BOJIHBL
DIIEKTPOMArdUTHOE II0JIE. bubnuoreka IHOK
56 P 19 wenens nomorexa L
DNeKTPOMarHUTHBIE BOJHBI https://m.edsoo.ru/ff0b2abe
bubmmoreka [{OK
57 CBoMCTBA DIEKTPOMArHUTHBIX BOJIH 19 wenens
p a https://m.edsoo.ru/ff0b2abe
VYpok-konpepennus "[lkana
SJIEKTPOMArHUTHEIX BOJIH. bubanorexa IHIOK
58 P 20 "Henensa 1
Hcnonp30BaHue 37IEKTPOMAarHUTHBIX https://m.edsoo.ru/ff0b2fe6
BOJIH JUUISI COTOBOM cBsA3H"
Ypok-uccnenoBanue "N3yuenne
. bu6mmoreka [IOK
59 CBOWCTB 3JIEKTPOMArHUTHBIX BOJIH C 20 Henensa
" https://m.edsoo.ru/ff0b2c6c
TTOMOTIIIBI0 MOOMIIBHOTO TenedoHa
Pemenne 3a1a4d Ha onpeniecHuE
60 4acTOTHI U JUIMHBI AJIEKTPOMArHUTHON 20 genens Eubmorexa HOK
p https://m.edsoo.ru/ff0b2c6c
BOJIHBI
DneKTpOMarHuTHas IpUpojia CBETa.
61 CkopocTh cBeTa. Boa1HOBEBIE CBOiCTBA 21 "enens bubmorexa LIOK
p ’ a https://m.edsoo.ru/ff0b31d0
cBeTa
Hctounuku ceta. [IpsamonnnHeitnoe
62 acIpoCTpaHEHHEe CBeTa. 3aTMEHUS 21 "enens bubmnorexa [IOK
Pachipoctp ’ https://m.edsoo.ru/ff0b3658
Connua n JIynst
3aKOH OTpakeHUs CBETA. 3epKaa. Bbubnuoreka IIOK
63 p p 21 "enens 1

Pemienne 3amaq Ha IMIPUMCHCHUC

https://m.edsoo.ru/ff0b38c4
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3aKOHa OTPAXCHUSA CBCTA

[Ipenomiienue cBera. 3akoH

bubmuoreka [JOK

64 22 uenens
IIPENOMIICHHUS CBETA A https://m.edsoo.ru/ffOb3aea
[TommHOE BHYTpEHHEE OTPAKEHUE CBETA.
65 Hcnonb3oBaHue NOJIHOTO BHYTPEHHETO 22 Henens bubmorexa LHOK
yIp https://m.edsoo.ru/ffOb3c5¢c
OTPaXCHHSI B ONITHYECKUX CBETOBOAX
JlabopaTtopHnas pabota "HccnenoBanue
3aBUCUMOC a mpenomiie
66 BUCUMOCTH YTJIa ITPEIIOMIICHUS 22 nenens bubnuorexa [JOK
CBETOBOTO JIy4a OT YIJIa [TaJIcHUs Ha https://m.edsoo.ru/ff0b444a
rpanuie "Bo3ayx-cTekio""
Ypok-koH(pepenuus "Hcenonb3oBanne
67 H(I))J'IHOFO B?; : eEHero OTpaKCHHUS: 23 Henmens bubnmorexa [IOK
P P o A https://m.edsoo.ru/ffOb444a
CBETOBO/IbI, OTITHKOBOJIOKOHHAS CBSI3b
bu6mmoreka [IOK
68 J .0 23
uH3bl. OnTHYeCcKas Cuiia JIUH3bI Heaemns httos://m.edsoo.ru/Ffob3f2c
bu6mmoreka [IOK
69 [TocTpoenue n3oopaxeHui 3a 23 Hene
TPOCHHE H3ODPRACEHIN B AuHsax HeAs https://m.edsoo.ru/ff0b444a
JlaboparopHnas padota "Onpenenenue
70 hok SHOFE acho;[HI/Iﬂ u 011)1TI1[/11160K0171 24 nenens bubmmorexa [JOK
Y P . " A https://m.edsoo.ru/ff0b4206
CHJIBI COOMPAIOIEH JTMH3BI
Ypoxk- "O
7 pox KOH(bepeHI_II/IH" MITUYECKHE 24 wenens bubnnoreka [JOK
JIMH30BBIC TPUOOPHI https://m.edsoo.ru/ff0cOa7e
bubmuoreka [JOK
72 r .3 24
71a3 KaK ONTUYecKas cucreMa. 3peHue Heemns httos://m.edsoo.ru/ff0bA684
y - n
73 POK-KOH(pepeHIus Zle(beKTH" 25 Henens bubnunoreka [JOK
3peHus. Kak coxpaHuTts 3peHue https://m.edsoo.ru/ff0b4684
P 0 .
74 a3NI0KeHUe OEJIoro CBETa B CIIEKTP 25 Henens bubnunoreka [JOK

OnreiTel HeroToHa. CroxeHue

https://m.edsoo.ru/ffOc0f4c
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CIIEKTpaJIbHBIX LIBETOB. J(ucnepcus
CBETa

Jlaboparopuas pabota "OnbITEI 1O
Pa30KEHUIO OEJI0T0 CBEeTa B CIEKTP U

75 BOCHPHITHUIO IIBETA IPSAMETOB IIPH UX 25 Henens bubmorera [JOK
P 1 pel P A https://m.edsoo.ru/ff0c0e2a
HaOJII0IEHUH Yepe3 [BETOBEIC
¢unbTpe"
Vpok-nipaktukyM "BoHOBBIE
P . P o bubnuoreka [JOK
76 CBOWCTBa CBETa: JUCIIEPCHS, 26 uenmes
https://m.edsoo.ru/ff0c0e2a
uHTepdepeHus u nuppaxaus'
77 Omnbiter Pesepdopna u mianetapaas 26 Henens bubmuorexa [JOK
MOJIeTb aToMa https://m.edsoo.ru/ff0c12a8
78 IToctymnarer Bopa. Mojens atoma bopa 26 Hemenst
Hcnyckanue v MOTJIONIEHNe CBETa
. bu6mmoreka [IOK
79 aromoM. KBauTtel. JInHelyaTsie 27 "Henensa
https://m.edsoo.ru/ff0c144c
CHEKTPBI
80 VYpoxk-nipaktukym "HabGmonenne 27 nenens bubnuoreka [IOK
CIIEKTPOB UCITyCKaHUA" https://m.edsoo.ru/ff0c1550
N bu6mmoreka [JOK
81 P 27
aIUO0aKTUBHOCTh U €€ BUIbI HeJems httos://m.edsoo.ru/ffOCL672
82 Crpoenue atomHoro siapa. Hykionnas 28 Henens bubnnoreka [JOK
MOJENb https://m.edsoo.ru/ff0cl8ac
PannoaktuBHbIE ITpEBpaLleHUS. bubnnoreka [JOK
83 28
N3oTomsl e https://m.edsoo.ru/ff0clald
Pemenne 3agau mo teme: bu6mmoreka [JOK
84 " " 28 nenena
PannoaktuBHbIE TpEBpalLiEeHNs https://m.edsoo.ru/ff0clb4a
85 [lepuon nomypacnazna 29 Henens bubmorexa [IOK

https://m.edsoo.ru/ff0clal4
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VYpox-koupepenuus "PagroakTHBHBIE

86 H3JIyYCHHS B IPUPOJE, MEIULIMHE 29 Henens bubmorexa HOK
7 . PHPOAE, ’ https://m.edsoo.ru/ff0c2126

TEXHUKE
SlmepHble peakiun. 3aKOHbI

87 COX paHCHEﬂ 3apsi0BOTO K MacCOBOTO 29 Henens bubmorera [JOK

P A A https://m.edsoo.ru/ff0c1c58

YHCeN
OHeprus cBI3U aTOMHBIX saep. CBA3b b K

88 p Jep 30 Henens noamoreka 11O
MacCChl U DHEPTUU https://m.edsoo.ru/ff0cld7a
Pemenne 3amau mo teme "SAnepHrie b K

89 g | nep 30 Henens noamoreka 11O
peakuuu https://m.edsoo.ru/ffOcld7a
Peakuuu cuHTe3a u neneHus saep. bu6moreka [IOK

90 . 30 Henensa
Ucrounuku sueprun CoJtHIA U 3BE3]T https://m.edsoo.ru/ff0c1e88
VYpoxk-koudepennus "AnepHas
sHepreTuka. JlercTBus buo OK

91 p A . 31 wenensa nosmorexa L
paJOaKTUBHBIX U3JIYYEHU HA )KUBbIC https://m.edsoo.ru/ff0cld7a
OpraHu3mbl"
[ToaroroBka K KOHTPOJIBHOM paboTe O
TeMme "DIEeKTPOMarHUTHOE MOJIE. bubnuoreka [JOK

92 31 "wenens
DJIEKTPOMArHUTHBIEC BOJIHBI. https://m.edsoo.ru/ff0c223e
KBanToBBIC ssBIICHNS"
KonTtponbHas padoTa o teme
"DJIEKTPOMarHuTHOE II0JIE. bu6 K

93 P 31 "Hepens nomorexa O
DIEKTPOMAarHUTHbIE BOJIHBI. https://m.edsoo.ru/ff0c223e
KBanToBrbIC sBIICHHS"
[ToBTOpenue, 060061IeHNE.

94 JlaGoparopHble pabOTEI IO KyPC 32 "enens bubmnorexa [IOK
" P pv P | ey https://m.edsoo.ru/ff0c245a

B3anmoperictBue Ten
95 [ToBTOpenue, 0606menue. Pemenue 32 vepens | bubmmoreka [JOK
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PACUCTHBIX U KAUCCTBCHHLIX 3a1a4 110
teme "TeroBble npouecchl”

https://m.edsoo.ru/ff0c2572

[ToBTOpenue, o6o0menue. Pemenne

bubmmoreka [{OK
96 pacyeTHBIX M KaYECTBEHHBIX 3aa4 M0 1 32 Henensd
. https://m.edsoo.ru/ff0c2a22
teme "KII/] TerutoBeIX ABUTaTEeH"
[ToBTOpenue, o6o0menue. Pemenne
bubmmoreka [{OK
97 pacYeTHBIX ¥ KaYeCTBEHHBIX 3a]1a4 110 1 33 Henensa
https://m.edsoo.ru/ff0c2b30
teme "KIIJ[ anekrpoyctaHOBOK"
[ToBTOpEenue, 06001IEeHNE.
98 JlaGopatopHble pabOTHI IO KypC 1 1 33 Henensa bubnmorexa LOK
" patop P " pey https://m.edsoo.ru/ff0c2c52
CBeTOBEIE SBJICHUS
[ToBTOpenue, o606menue. Paborta ¢
99 TEKCTAMU 10 TeMe "3aKOHBI 1 33 Henens bubmiorexa HOK
" A https://m.edsoo.ru/ff0c2d6a
COXPAHCHHUS B MEXaHHKE
[ToBTOpenue, o6o6menue. Pabora ¢
100 Texctamu 1o teme "Konebanusa u 1 34 uenens bubmorexa HOK
" A https://m.edsoo.ru/ff0c2e82
BOJIHEBI
[ToBTOpenue, o6o6menue. Padora ¢
101 TexcTamu 1o TeMe "CBeToBbIE 1 34 »enens bubmnorexa [TOK
" A https://m.edsoo.ru/ff0c3044
SIBIICHUS
[ToBTOpeHue, 0606meHue. PaboTta ¢
" bubnnoreka [JOK
102 TekcraMmu 1o TeMe "KBantoBas u 1 34 uwenens
" https://m.edsoo.ru/ff0c223e
sepHas pusuka
OBILIEE KOJIMYECTBO YACOB I10 102 97

I[TPOTPAMME
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IPOBEPSIEMBIE TPEJIMETHBIE PE3YJIBTATHI OCBOEHUSI
OCHOBHOM OBPA30BATEJBHOM ITPOI'PAMMbBI OCHOBHOI'O
OBIIEI'O OBPA3BOBAHMUSI

7 KIIACC

Kox
MPOBEPAEMOro
pe3yJbTara

HpOBepﬂeMble NpeaAMETHBIC PE3YyJbTAaThl 0CBOCHUSA OCHOBHOM
06Pa3OBaTeJ1BHOI71 nporpaMmmMsbl OCHOBHOI'O 001mero 06p330B3HI/Iﬂ

1.1

HCII0JIb30BAaTh U3YYCHHBIC TIOHATUA

1.2

pasiindaTtb ABJICHUSA II0 ONHMCAHWIO HMX XAapPaKTCPHBIX CBOWCTB M Ha

OCHOBC OIIBITOB, IECMOHCTPUPYIOMIUX JAHHOC (i)I/ISI/I‘IeCKOG SIBJICHHUC

1.3

pacrno3HaBaTh MPOSIBIIEHWE W3YYEHHbIX (DU3MUYECKUX SIBICHUU B
OKpY)KaIoIlleM MHUpe, B TOM uucie (u3NYecKue SIBICHUS B MPUPOJIE,
MIPH 3TOM IEPEBOAUTH MPAKTUYECKYIO 33aady B Y4eOHYIO, BBIICNATH

CYyILIECTBEHHbIE CBOICTBA (MIPU3HAKN) PU3NYECKUX SBIICHUI

1.4

OTIMCHIBATh M3YYCHHBIC CBOMCTBA Tel W (PHU3WYECKHE SBIICHUS,
UCTIONB3ysl (U3NYECKHE BEIMYUHBI, TIPU OINUCAHWU MPABUIHHO
TPaKTOBaTh (U3UYECKUH CMBICT HCIOJIB3YEMbIX BEJIHYUH, WX
0003HaYCHHS U CAUHUIIB (PU3HUUECKUX BETUYNH, HAXOIUTh (POPMYITBI,
CBSI3BIBAIOIIME JaHHYIO (U3HYECKYI0 BEIHYMHY C JAPYTHMH
BEIIMYMHAMHU,  CTPOMTH  TpapuKd  HM3YYEHHBIX  3aBHCUMOCTEH

(1)I/ISI/II‘I€CKI/IX BCIINYNH

1.5

XapaKTCPHU30BaATb CBOICTBa TECII, (bl/ISI/I‘IeCKI/Ie SABJICHUSA W ITPOLECCHI,
HCIIOJIB3Yysd H3YYCHHBIC 3aKOHBI, IIpU OTOM JaBaTb CJIOBECHYIO
Q)OpMYJ'II/IpOBKy 3dKOHa MW  3alIucCblBaTb €0 MAaTCMAaTH4YCCKOC

BBIPAXXCHHUC

1.6

OOBACHATh (U3NYECKUE SIBICHUS, NPOLECCHl U CBOWCTBA TN, B TOM
yuciae M B KOHTEKCTE CHUTyallMHd IPaKTUKO-OPUEHTHPOBAHHOIO
XapakTepa: BbISABIATH [PUYUMHHO-CICICTBEHHbIE CBSI3U, CTPOUTH
oObsicHeHue u3 1 — 2 jormyeckux maroB ¢ omopoid Ha 1 — 2
U3yUYCHHBIX CBONCTBA (PU3NYECKUX SBJICHUHN, (PU3NUECKUX 3aKOHA WU

3aKOHOMCPHOCTH

1.7

peuiaTb paC‘léTHLIe 3aga4du B 1 -2 HeﬁCTBHH, HCIIOJIb3Yysl 3aKOHBI U
(I)OpMYJ'ILI, CBA3BIBAIOIIHEC (I)I/ISI/I‘ICCKI/IC BCJIIMYMHBI: HA OCHOBC aHaJIn3a

YCIOBUA  3aJa4d  3allUCbIBATh KPATKOC YCJIOBHUC, TIOJACTABJIATH




¢bu3nyeckre BeTUYUHBI B POPMYIIBI M TPOBOAUTH PACUETHI, HAXOAUTh
CIpaBOYHBIC JaHHBIC, HEOOXOMMBIC JUIS PEIICHHs 3a]a4, OLlEHUBATh

PEAUTUCTUIHOCTD TIOMYICHHOU (PU3MYECKON BEIIMUMHBI

1.8

pacrno3HaBaTh MNPOOJIEMBbI, KOTOPbIE MOYKHO PEIIUTh HPHU MOMOIIU
(i)mnqecxnx METOOOB, B OIHCAaHHUMU HCCIICAOBAHUSA  BbIACIATH
IpoBEpsieMOE  MpEANnojoXkeHue  (Tumnoresy),  pasidyarb U
HHTCPIIPETUPOBATH HOJIy‘IGHHbeI PE3yibTaT, HAXOJUTH OLINOKHA B

XO0J¢€ OIibITa, ACJaTb BBIBOJBLI 110 €TI0 pE3yJibTaTaM

1.9

MPOBOJUTH OMBITHl MO HAONIOJACHUIO (PU3UYECKUX SBICHUU WIH
(¢bu3uYecKux  CBOMCTB  Tel:  (OpPMYJIHUpPOBATH  IPOBEPSEMbBIC
MPEANOJIOKEHUSI, COOMpaTh  yYCTAaHOBKY U3  MPEAJIOKEHHOTO

000py/10BaHus, 3alIUChIBATh X0/ OMBITa U (POPMYIUPOBATH BBIBOIbI

1.10

BBITIOJIHATh NpPSIMbIE U3MEPEHHsI C MCIOJIb30BAaHUEM aHaJOrOBBIX U
1M (pOBBIX MPUOOPOB, 3aMUCHIBATh MOKa3aHUs NPUOOPOB € y4ETOM

3aJJaHHOM aOCOJIIOTHOM MOTPEIIHOCTH U3MEPEHU I

1.11

MPOBOJMUTHh  HCCIEJOBAaHWE 3aBHCHMOCTH  OJHOW  (DU3MYECKOM
BEJIMYMHBI OT JPYrod C UCIOJIb30BAaHUEM TMPSIMBIX HM3MEPEHMUIA,
y4acTBOBaTh B IUTAHMPOBAHMM YYE€OHOTO HCCIIECIOBAaHHS, COOMPATH
YCTAHOBKY M BBINOJHATh U3MEPEHHUS, CIEys MPEITOKEHHOMY IUIaHY,
(bUKCUpOBaTh PE3YNIbTAThl TOJYYCHHON 3aBUCHUMOCTH (DHU3HYECKHUX
BEJIMYMH B BUJIC MTPEIJIOKCHHBIX TAOJIHI] U TPAPHUKOB, JIETaTh BHIBOIBI

I10 pE3yJIbTaTaM HMCCICI0OBaHHUA

1.12

IPOBOAUTH KOCBEHHbIE H3MEpEHUs (PU3UUECKUX BEJIUYUH, CIEys
NPEI0KEHHOW MHCTPYKIMH: MPU BBIOJIHEHUU U3MEPEHUN cOOMpPAaTh
9KCMEPUMEHTAJIbHYI0 YCTAHOBKY M BBIYUCIATH 3HAYCHHE HCKOMOM

BCINYHHBI

1.13

CO6J'IIO,Z[aTL InpaBuJia TCXHHUKH 0e30macHOCTH IIpu pa60Te C

1a00paTOPHBIM 000PYIOBaHHEM

1.14

YKa3bIBaTb IIPpUHOUIIBL HeﬁCTBHH HpI/I60p0B H TCXHHYCCKHUX
YCTpOﬁCTB, XapaKTCprU30BaTb MPUHIHIIBI JeNCTBUSA N3Yy4YCHHBIX
HpI/I60pOB N TCXHUYCCKUX YCTpOﬁCTB C IIOMOIIBKO HX OIIMCaHMHA,
HCIIOJIb3Ys 3HaHUA 0 CBOMCTBaxX (1)I/ISI/I‘IGCKI/IX SIBJICHUI n

HeO6XO,[[I/IMLIC (bI/I3I/I‘-IeCKI/Ie 3dKOHBI U 3dKOHOMCEPHOCTHU

1.15

NPUBOAUTH TNpUMEphl (HAXOAUTh HMHPOpPMALMIO O MpUMepax)

MMPaKTUICCKOT'0 UCIIOJIb30BAHHUA (I)I/ISI/I‘-ICCKI/IX 3HaHUM B IIOBCEIHEBHOM




KU3HH Juis  oOecrieyeHHuss O€30MacHOCTH Tpu  oOpalieHuu ¢
npubopamMu ¥ TEXHUYECKHMMH YCTPOMCTBAMHU, COXPAHEHUS 3/10POBbS U

COOJTIO/ICHHSI HOPM IKOJIOTUYECKOTO IOBEACHHSI B OKPYKAIOIEeH cpesie

1.16

OCYIIECTBIISITH OTOOP MCTOYHHKOB MH(pOpManuu B cetu MHTEpHET B
COOTBETCTBUM C 3aJaHHBIM IIOMCKOBBIM 3alpOCOM, Ha OCHOBE
MMEIOIIMXCSA 3HAHMW M IYTEM CPAaBHEHMs DPa3jIMYHBIX HCTOYHUKOB
BBIICNIATE MH(DOPMAIUIO, KOTOpas SBISETCS NPOTHBOPECYMBON HITH

MOJKET OBITh HEIOCTOBEPHOU

1.17

HCIIOJIb30BAThH pu BBIIIOJIHCHUH y4eOHBIX 3a1aHU I
HayYHOTIOMYJSPHYIO  JIUTEpaTypy  (U3UYECKOrO  COJEpKaHuf,
CIpaBOYHBIE MaTepuaybl, pecypcel cetn VHTepHeT, BIaIeTh
npuéMaM KOHCIIEKTUPOBAHUS TEKCTa, IpeoOpa3oBaHus HHPOPMAIIU

W3 OJTHOM 3HaKOBOW CHCTEMBI B JPYTYIO

1.18

CO3/1aBaTh COOCTBEHHBIE KpaTKWE MUCHMEHHBIC U YCTHBIE COOOIECHUS
Ha OCHOBE 2 — 3 WUCTOYHHKOB uHGpoOpMAIUu (U3HIECKOTO
COJIEpXKaHUs, B TOM YHCJIe MyOIHMYHO AeNaTh KpaTKUe COOOIIEHHUS O
pe3ynbTaTax MpPOEKTOB WM Y4YEOHBIX HCCIEJOBAaHUM, NpU 3TOM
rpaMOTHO HCMOJIb30BAaTh W3YYEHHBIM MOHSATUMHBIA amnmapar Kypca

(bu3HKH, COTPOBOK/IaTh BRICTYIJICHUE MPE3eHTalLluei

1.19

P BBITIOJTHEHUU YU4EOHBIX NMPOEKTOB U HCCIEAOBAHUN pacCIpenesaTh
00513aHHOCTH B IPYNIIE B COOTBETCTBUU C IOCTABICHHBIMH 33/1a4aMH,
CIIEIUTHh 3a BBINOJHEHUEM IUIaHA JIEHCTBUM, a/JIeKBaTHO OLIEHUBATH
CcOOCTBEHHBI BKJaJ B JEATENBHOCTb TPYIIbI, BBICTPAUBAThH
KOMMYHUKATUBHOE B3alMO/ICIICTBHE, YYUTHIBAs MHEHUE

OKpPY>KaIOIIHUX

8 KUIACC

Kon
NpoBepsieMoro
pe3yJibTara

IIpoBepsiemble NpeAMeTHBbIE Pe3yJIbTATHI 0CBOEHHS] OCHOBHOI
o0pa3oBaTe/ibHOI MPOrpaMMbI OCHOBHOI'0 00111er0 00pa30BaHus

1.1

HCIIOJIb30BaThb MOHATHA

1.2

pa3in4aTh SABJICHUA IO OINHNCAHUIO HUX XAPAKTCPHBIX CBOMCTB U Ha

OCHOBC OIIBITOB, ICMOHCTPUPYIOIIUX TAHHOC (I)I/I3I/I‘ICCKO€ SABJICHUC

1.3

pacrio3HaBaTh IMPOSABJICHUC HU3YUYCHHBIX (I)I/I3I/I‘-IGCKI/IX SIBJICHUHU B

OKpyxKaromeM MHUpC, B TOM YUCIIC (I)I/ISI/ILICCKI/IC SABJICHUS B TPHUPOAC,




MPU 3TOM TEPEBOJUTH MPAKTHUECKYIO 33734y B Y4eOHYIO, BBIIACTATH

CYIIECTBEHHBIE CBOMCTBA (PU3HAKN) (PU3HUECKUX SBICHUN

1.4

ONMCBHIBATh H3YyYEHHBIC CBOWCTBA Tel W (PU3MYECKHE SIBICHUS,
UCTIONB3YS  (U3UYECKUE BEIWYHMHBI, TPH ONHCAHUM TPABHIBHO
TPaKTOBaTh  (PU3MYECKWIA  CMBICT  HWCHOJB3YEeMBIX  BEJIHYHH,
0003HaueHHST ¥ €AMHUIIBI (PU3NYECKUX BEIMYUH, HAXOIUTH (HOPMYIIHI,
CBA3BIBAIOIIME JAHHYIO (U3UYECKYI0 BEJIMYMHY C JAPYTUMU
BEJIMYMHAMH, CTPOUTH  TIpaUKHM  HM3YyYEHHBIX  3aBUCUMOCTEH

(bMBUYECKUX BEJIMUMH

1.5

XapaKTepU30BaTh CBOMCTBA TeJ, (HPU3UYECKUE SIBJICHHUS U IPOIECCHI,
HCMOJIb3ysl HW3YYECHHBIE 3aKOHBI, IMPU 3TOM JIaBaTh CJIOBECHYIO
GbopMyTUPOBKY 3aKkOHa W 3alHCHIBAaTh €r0  MaTeMaTHYeCcKoe

BBIpaXKEHUE

1.6

00BACHATH (hU3MUECKHE MPOLIECChl U CBOWCTBA TEN, B TOM YHCIE U B
KOHTEKCTE CHUTyallud MPAKTUKO-OPUEHTHUPOBAHHOTO  Xapakrepa:
BBIABJIATE MPUYWMHHO-CIICACTBEHHBIC CBA3U, CTPOUTH o0bscHenne u3 1
— 2 JIOTHYECKHMX IIaroB ¢ moMompio 1 — 2 HM3y4eHHBIX CBOMCTBA

(busnueckux ABIeHUH, (PU3NYECKUX 3aKOHA UJIH 3aKOHOMEPHOCTH

1.7

pelarh pacu€THbie 3a7a4u B 2 — 3 ACHCTBUS, UCHOJB3YSl 3aKOHBI U
(dhopmyIibl, CBA3BIBAONINE (PU3HUECKHE BEJIMYMHBI: HA OCHOBE aHAJIN3a
yCIIOBUS 33/1a4M 3aIllMChIBaTh KPATKOE YCIOBHE, BBISBISATH HEJOCTATOK
JAHHBIX JJIs pelleHus 3aJadyd, BbIOWpaTh 3aKOHBI U (OPMYIIbL,
HEoOXOouMBbIe JUIsl €€ pelleHUs, MPOBOAUTH PacuéThl U CPAaBHUBATH
MOJIyYeHHOE 3HAaueHHEe (PU3UUECKONW BEIMYMHBI C W3BECTHBIMU

JaHHBIMH

1.8

paciIo3HaBaThb l'IpO6J'IeMbI, KOTOPBIC MOJKHO PCIINTL IIPH IIOMOIIU
(I)I/ISI/I‘IGCKI/IX MCTOJOB, UCIIOJIB3YS OIIMCAHUC UCCICAOBAHUSA, BBIACIIATD
IMPOBECPACMOC IIPCAIIOJIOKCHUC, OLCHHBATL IIPABUJIBHOCTL IIOPAAKa

IMPOBCACHUA UCCIICIOBAHUA, ACJIaTh BBIBOAbI

1.9

IPOBOJUTH OIBITHI 1O HAOMIOAECHUIO (PU3MYECKUX SIBICHUHA WIIN
¢u3nyeckux  CBOMCTB  Ted:  (OpPMYIUpOBaTH  IpPOBEpsieMble
OpPEANoNoXKEeHUs,, coOuparh  YCTAHOBKY M3  MPEUI0KEHHOTO

O60py,Z[OBaHI/I$I, OIIMChIBATH XO/ OIIbITa U Q)OpMYHPIpOBaTL BBIBObI

1.10

BBIIIOJIHATE HPAMBIC HU3MCEPCHHUA C HCIIOJIb30BAHUCM aHAJIOTOBBIX

HpI/I60pOB 1 JaTYUKOB (I)I/I3I/I‘-ICCKI/IX BCJIMYNH, CPABHUBATDH PC3YJIbTAThI




M3MEPEeHUH ¢ y4€TOM 3aJaHHOU a0COJIFOTHOM MOTPEUTHOCTH

1.11

MPOBOJUTH  HMCCIEIOBAHME 3aBUCUMOCTH  OIHOM  (hU3MUECKOi
BEJIMYMHBI OT JPYrol C HCIHOJIB30BAHUEM IPSAMBIX HW3MEPECHUM:
IUIAHUPOBaTh HCCIIEJOBaHUE, COOMpATh YCTAaHOBKY U BBIIOJIHATH
U3MEpEeHUs, Cleqys  IpeNIoKeHHOMY  IUlaHy, (pUKCHpOBaTh
pe3yAbTaThl MOJYYCHHOH 3aBHCHMOCTH B BHJE TAOJHII U TPaHKOB,

ACJIaTh BBIBOABLI 110 PE3yjIbTaTaM HUCCICAO0OBAHMA

1.12

MPOBOJUTh  KOCBEHHbIE  U3MEpPEHUS  (U3NYECKHMX  BEJIMYMH:
IJIAaHUPOBATh U3MEPEHUs, COOMPATh IKCIEPUMEHTAIbHYIO YCTaHOBKY,
cienys NPEeIOKEHHOM HHCTPYKLUMH, W BBIUHCIATH 3HA4YCHHUE

BCIINYNHBI

1.13

coOnroAaTh TMpaBWia TEXHUKM Oe30macHoCTH mpu  paboTe cC

1a00paTOPHBIM 000PYIOBaHHEM

1.14

XapaKTepU30BaTh MPUHLUIBI JEHCTBUS U3YyYEHHBIX HPUOOpPOB U
TEXHUYECKUX YCTPOWCTB C ONOpPOM HAa HUX ONMCAHUSA, HCHIOJb3YS
3HaHMSI O CBOICTBaxX (U3MUECKUX SBJICHHUM M HE0OXOJIUMBbIe

(bu3uIecKue 3aKOHOMEPHOCTH

1.15

pacrno3HaBaTh MPOCTbIE TEXHHUYECKHUE YCTPOICTBA U HM3MEPUTENIbHbBIE
MpUOOPHI MO0 CXeMaM U CXEMAaTUYHBIM PUCYHKaM, COCTaBJISTh CXEMBbI
JNEKTPUYECKUX 1eNeld ¢ TMOCIeNOBaTeIbHbIM U  TapaJlIeIbHbIM
COCIMHEHUEM  DJIEMEHTOB, pa3iuyas yCJIOBHbIE 00O3HAYCHHUS

OJIEMECHTOB JJICKTPHUUYCCKUX neremn

1.16

OPUBOJIUTH TMpUMEpbl  (HaXOAWTh HMHPOPMAIMIO O MPUMEPAX)
MPAKTHYECKOTO HCIOJIb30BaHUs (U3NYECKUX 3HAHUI B MOBCEAHEBHOU
KU3HU Juia  oOecrieyeHus Oe30MacHOCTH Tpu  oOpallleHuu ¢
npuOopaMu U TEXHUYECKHUMH yCTPOMCTBAMHU, COXPAHEHHSI 3/I0POBbS U

CO6J'IIO,Z[CHI/I$I HOPM 3KOJOIHYC€CKOI'O IIOBCACHUA B Opr>1<a101ueI71 cpeac

1.17

OCYIICCTBJIATDH IMOUCK I/IH(bOpMaI_II/II/I (1)I/IBI/I‘leCKOFO COACPpIKaHUA B CCTU
I/IHTepHCT, Ha OCHOBC HMCIOIIUXCA 3HaHUH U HYTéM CpaBHCHUA
JOIIOJIHUTCIIBHBIX HMCTOYHHKOB BBIACIATH I/IH(I)OpMaI_II/IIO, KOTOpasa

ABIIACTCA HpOTHBOpG‘H&BOI’I WJIA MOXET OBbITh HGHOCTOBepHOﬁ

1.18

UCMOJb30BaTh TPU  BBIMOJHEHMM Y4YeOHBIX 3aJaHUH  HAy4YHO-
HOMYJSPHYIO JINTEpaTypy (GHU3UYECKOTO COJIEp)KaHus, CIpPaBOYHbIE
Marepuansl, pecypchl cetu VHTepHeT; BuazeTe  NpuémMamu

KOHCIICKTUPOBAHUA TCKCTA, npeo6pasoBaHI/I$1 I/IH(I)OpMaI_II/II/I U3 OJHOM




3HAKOBOM CHUCTEMBI B APYT'yIO

1.19

CO3/1aBaTh COOCTBEHHBIC MMCbMEHHBIE M KPATKHUE YCTHBIE COOOIIECHMS,
0000mmas MHPOpPMAIMIO W3 HECKOJIbKUX HCTOYHHKOB (PHU3UIECKOTO
COJIEp’KaHUsA, B TOM UHUCIE IyOJWYHO MPEACTaBIATh PE3YIbTaThl
IIPOCKTHOM WJIM HCCJIEN0BATEIBCKOW JEATEIBbHOCTH, IIPU 3TOM
IPAaMOTHO HCIIOJIb30BAaTh W3Y4YEHHBIM IOHATUHHBIM anmapar Kypca

(U3MKH, CONTPOBOXKAATH BHICTYIUICHUE MPE3EHTALIUEH

1.20

MPU BBHITIOJIHEHUHM YYE€OHBIX MPOEKTOB U HCCIEAOBAHUHN (HHU3HUECKUX
MIPOLIECCOB PACIPENENATh 0053aHHOCTU B TpyINIEe B COOTBETCTBUU C
MOCTABJIECHHBIMUA  3aJa4aMH, CJIEOUTh 3a BBIIOJHEHUWEM IUIaHa
JEWCTBUA W KOPPEKTUPOBaTh  €ro, aJeKBAaTHO  OILICHUBATh
COOCTBEHHBIM BKJaJ B JEATEIBHOCTh TPYMIBI, BBICTPAUBAThH
KOMMYHUKAaTUBHOE  B3aUMOJEHCTBHE,  MPOSABISISE  TOTOBHOCTh

paspeniath KOH(PIUKTHI

9 KUIIACC

Kon
NpoBepPsIEMOro
pe3yJbTara

IIpoBepsiemble npeiMeTHbIE Pe3yJIbTATHI 0CBOEHHS] OCHOBHOI
0o0pa3oBaTeJIbHOM MPOrPaMMbl OCHOBHOTI'0 0011ero 00pa3oBaHus

1.1

HCII0JIb30BaTh U3YYCHHBIC ITIOHATHUA

1.2

pasiinydaTth ABJICHHUA II0 OINHMCAHHWIO HMX XapaKTCPHBIX CBOMCTB M Ha

OCHOBCE OIIBITOB, JEMOHCTPUPYIOIIHUX JAaHHOC (bHSH‘ICCKOC SIBJICHUEC

1.3

pacrno3HaBaTh MPOSIBIICHUE W3YYCHHBIX (U3UYECKUX SBICHUI B
OKpY)KaIoIlleM MHUpE, B TOM uucie (U3NYECKUe SIBICHUS B MPUPOJIE,
IpU ITOM IEPEBOJUTH MPAKTUYECKYIO 3a7auy B Y4eOHYIO, BBIICIATH

CyIIECTBEHHbIE CBOICTBA (MIPU3HAKU) GUBUUECKUX SIBICHUN

1.4

ONMCBHIBATH H3Yy4YEHHbIE CBOMCTBA Tel W (PU3MYECKHE SIBJICHUS,
UCNOJb3Yys (U3UYECKUE BEJIWYHMHBI, IPU ONMCAHUM IMPABUIBHO
TPakTOBaTh  (PU3MYECKMI  CMBICA  HCHOJb3YEMBIX  BEJIMYUH,
0003HaueHMs ¥ €ANHUILBI (PU3NYECKUX BEIMYUH, HAXOIUTh (OPMYIIBI,
CBSI3bIBAIOIIME JAaHHYIO (DU3MUYECKYI0 BEIMYMHY C  JAPYIrUMH
BEIMYMHAMH,  CTPOMTb  TpadUKd  H3YYEHHBIX  3aBHCUMOCTEH

(I)I/ISI/ILICCKI/IX BCINYNH

1.5

XapaKTCpPU30BaTh CBOICTBa TECII, (I)I/I3I/I‘ICCKI/IC SABJICHUSA W TIPOLCCCHI,

HUCIIOJIb3YSA HU3YYCHHBIC 3aKOHBbI, IIpU 3TOM HOaBaTb CJIOBECHYIO




(GhopMyITHMpOBKY 3aKOHa H 3alHCHIBATh €ro  MaTeMaTHYECKOe

BBIPaKEHUE

1.6

00BSICHATH (PM3MYECKHE MPOIECCHl U CBOICTBA TEN, B TOM YHCJIE U B
KOHTEKCTE CHUTyalluld IPaKTHKO-OPUEHTUPOBAHHOTO  Xapakrepa:
BBISIBJIATH IPUYMHHO-CJICICTBEHHBIE CBS3U, CTPOUTH OOBSICHEHHE U3 2
— 3 JIOTMYECKUX WIaroB C IMOMOIIBIO 2 — 3 W3y4YCHHBIX CBOICTBA

(bu3nvecKuX ABICHUN, (PU3NICCKUX 3aKOHA M 3aKOHOMEPHOCTH

1.7

pemiate pacu€THbIE 3agaud (OmMMparomuecs Ha cucremy u3 2 — 3
yYpaBHEHUI), UCHONb3ysd 3aKOoHbl U  (OPMYJIbI, CBSI3bIBAIOIINE
(du3nyeckue BEIMYMHBI: HAa OCHOBE aHAlIM3a YCIOBHS 3aJa4d
3alMChIBaTh KpPaTKOE YCIOBUE, BBIABIATH HEAOCTAIONINE  WJIU
130bITOYHBIE aHHBIE, BEIOWPATh 3aKOHBI U (OPMYIIbI, HEOOXOIMMBIE
JUIS pelleHusi, MPOBOJUTH Pacu€Thl M OIEHHBATh PEATUCTHUUHOCTD

MOJIy4€HHOTO 3HAYeHUs PU3NUECKON BETHUUNHBI

1.8

pacrio3HaBaTh NpPOOJIIEMBI, KOTOPbIE MOKHO PEIIUTh IpPU MOMOIIU
(U3NYECKUX METOJIOB, HCIOJB3Ys OMHCAHUE WCCIIEI0BAHUS, BBLICIAThH
MIPOBEPSIEMOE  TPENOIOKEHHE, OLICHUBATh MPABUIBHOCTh MOPSIAKA
MIPOBENCHHUS UCCIIEAOBAaHUA, JeNaTh BBIBOJbL, HWHTEPIPETHPOBATH

pe3ynbTaThl HAOMIOIEHUH 1 OTIHITOB

1.9

IPOBOAWUTE OIIBITEI 110 Ha6J'IIOI[eHI/IIO (1)I/ISI/I‘IGCKI/IX SIBIICHUH WJIN
(bHSPI‘IeCKI/IX CBOMCTB TEJI: CaMOCTOSATCSIBHO CO6I/IpaTI:> YCTAaHOBKY H3
HU30BITOYHOIO Ha6opa O60py,I[OBaHI/I$I, OIIKMCBIBATh XOJ OIIbITa U €ro

pe3ynbTaThl, GOPMYIHPOBATH BHIBOIBI

1.10

NPOBOJIUTh TPH HEOOXOAMMOCTH CEPHUI0 TPSIMBIX HW3MEPEHUH,
ompeneNsisi CpeiHee 3HAYCHUE H3MEpsSeMON BelHYUHBI ((POKYyCHOE
paccTosiHue coOMparomel JUH3bI), 000CHOBBIBaTh BBIOOP crocoOa

U3MEpEeHHS (M3MEPUTEIBHOTO MPUOopa)

1.11

IPOBOJUTH HCCIEOBaHUE 3aBUCUMOCTEH (DM3NYECKUX BEIMYUH C
UCIIOJIb30BaHUEM MPSAMBIX HU3MEPEHHi: IUIAHUPOBATh MCCIEJOBAHUE,
CaMOCTOSITEJIbHO COOHMpaTh YCTaHOBKY, (PUKCHpOBATh pe3yibTaThl
HOJy4eHHOM 3aBUCHUMOCTH (M3MUECKUX BEJIMYMH B BHJE TaOIULIU

rpa(bI/IKOB, ACJIaTh BBIBOJBI IO pE3YJIbTaTaM UCCICAOBAHUA

1.12

IMPOBOIUTD KOCBCHHBIC HU3MCPCHUA (1)I/I3I/I‘I€‘CKI/IX BCIIMYHH:
IIaHUPOBATh U3MCECPCHUA, CO6I/IpaTB SKCIICPUMCHTAJIBHYIO YCTAaHOBKY

U BBIIOJHATE HWU3MCPCHUA, CICAYS HpCI[HOH(CHHOﬁ HHCTPYKIUH,




BBIYUCIIAITh 3HAUCHUC BCJIHWYMHBI W AHAJIUM3UPOBATL IMOJIYYCHHBIC

pe3yJbTAThI C YYETOM 3aJaHHOM MOTPEIIHOCTH U3MEPEHUI

1.13

coOmogaTh MpaBWjia TEXHUKM Oe30macHOCTH Tpu  padore ¢

1a00paTOpPHBIM 000PYIOBaHUEM

1.14

pa3nuyaTth OCHOBHBIC TPHU3HAKK HM3YYEHHBIX (DPU3MUECKHX MOJeNeit:
MaTepHaibHask TOUKa, a0COIIOTHO TBEPIOE TEJNO, TOUYCUHBIH HCTOYHHUK
CBeTa, JIyd, TOHKas JIMH3a, IJIaHETapHas MOJeJIb aroMma, HYKJIOHHas

MOJECJIb aTOMHOI'O dapa

1.15

XapaKTepU30BaTh MPUHLUIBI JEHCTBUS HM3YyYEHHBIX HpUOOPOB U
TEXHUYECKUX YCTPOWCTB C ONOpPOM HAa HUX ONMCAHUSA, HCIOJIb3YS
3HaHMSI O CBOMCTBax (PU3MUYECKUX SBJICHHMM U HEOOXOIUMBIE

(u3nueckrne 3aKOHOMEPHOCTH

1.16

HCIIOJBb30BATh CXEMbl M  CXEMaTUYHbIE PUCYHKHM HW3Y4YEHHBIX
TEXHUYECKUX YCTPOWCTB, WU3MEPUTEIIBHBIX npuOopoB u
TE€XHOJOTMYECKUX IPOLECCOB MPH PEUICHUH Y4eOHO-TIPAKTHUECKUX
3a/1a4, ONTHYECKHUE CXEMBI Ul MOCTPOCHUS U300paKEHUN B TIOCKOM

3epKaie ¥ cOOMparomIei JTnH3e

1.17

MPUBOIUTE TPUMEPHl (HAXOIWUTh HWH(POpPMAIMIO O TpUMEpax)
MPAKTUYECKOTO MCIOJIh30BaHUS (PU3MUECKIX 3HAHUI B MOBCETHEBHON
KU3HU JUIa  oOecrmiedyeHus Oe30MacHOCTH Tpu  OOpalleHuH C
npubOpaMH U TEXHUYECKHUMHU YCTPOWCTBAMH, COXPAHEHUS 3JI0POBbS U

CO6J'IIO,Z[€HI/I${ HOPM 3KOJIOTHYECKOI'O IMTOBCACHUS B Opr>1<anme171 cpeac

1.18

OCYILIECTBIISATh MOUCK UH(POpMAIUU (PU3MUECKOTO COACPKAHUS B CETU
Wurtepuer, camocrosiTenbHO (HOpPMYIupys IOWCKOBBIM  3ampoc,
HaXOJWTb TIYTH  OMNpPENEJCHHUS  JIOCTOBEPHOCTH  TOJYyYEHHOU
uH(GOPMAIMM Ha OCHOBE HMMEIONIMXCS 3HAHMM M JOMOJHUTENbHBIX

HCTOYHHKOB

1.19

UCMOJb30BaTh IPU  BBINOJHEHUM Y4eOHBIX 3aJaHUH  HAy4YHO-
HOMYJSPHYIO JIUTEpaTypy (HU3UYECKOTO COAEP)KAHUsS, CIPaBOYHbIE
MmaTtepuainsl, pecypcbl cetu MHTepHer; Bmagets  npuéMaMu
KOHCIIEKTUPOBAHMs TEKCTa, MpeoOpa3oBaHus WHGOpPMALMU U3 OHOMN

3HAKOBOM CHUCTEMBI B APYTYIO

1.20

CO31aBaThb COOCTBEHHBIC ITMCBMCHHEIC U YCTHBIC COO6IJ.[€HI/I$I Ha
OCHOBC HH(bOpMaIlI/IH N3 HCCKOJBKHX HWCTOYHHUKOB (I)I/IBI/I‘{CCKOFO

COJCpIKaHuA, l'[y6J'II/I‘-IHO MNPEACTABJIAThL PE3YJIbTATHI HpOCKTHOﬁ nimn




HCCIEAOBATEIIbCKOM  JEATEIbHOCTH, IPU  3TOM  T'PaMOTHO
KCMOJIb30BATh U3YYEHHbIM NOHATUMHBINA anmapaTr u3y4aeMoro paszaeia
(GU3MKH M COMPOBOXKJATh BBICTYIUICHHWE IpPE3CHTAIle ¢ Y4E€TOM

0COOEHHOCTEHN ayIUTOPUU CBEPCTHUKOB

1.21

NP BBITIOJIHEHUHM YYE€OHBIX TPOEKTOB M HCCIICIOBAHUN (PU3UICCKHIX
IPOIIECCOB PaCHpeAeysITh 00S3aHHOCTU B TPYIIE B COOTBETCTBHU C
MOCTABJICHHBIMU  3a/lauaMH, CJIEAUTh 3a BBINOJHEHUEM ILJIaHA
JEUCTBUA W KOPPEKTUPOBaTh  €ro, aJeKBAaTHO  OLICHUBATh
COOCTBEHHBIM BKJAJ B JICITEIBHOCTh TPYMIBI, BBICTPAUBATH
KOMMYHUKAaTUBHOE  B3aUMOJEHCTBHE,  MPOSABISSL  TOTOBHOCTh

paspeniath KOH(PIUKTHI




HPOBEPAEMBIE 3JIEMEHTBI COAEPKAHUA

7 KIIACC

Kox
pasjaena

Konx
3JIeMeHTAa

HpOBepﬂeMble JIEMEHTBI COACPKAHUSA

®U3UKA U EE POJIb B IIO3BHAHUU OKPYXAIOIIETO MHUPA

11

®usnka — Hayka O npupone. SBIEHUS NPUPOIBI.
@uU3nNYeCKUEe  SBICHUS: MEXaHUYECKHUE, TEIUIOBbIE,

QJICKTPUYCCKHUEC, MAIrHUTHBIC, CBETOBBIC, 3BYKOBLIC

1.2

O®uznyeckue BeMMUuHBL ~ M3MepeHuwe  (pu3MUECKUX
BenmuuuH.  ®Dusumyeckue  npubopsl.  IlorpemHocTts

n3MepeHnil. MexxayHapoaHas CUCTEMA €IUHUIL

1.3

EcTecTBeHHOHAyuHBIN METOJ] TO3HAHUS: HAOIOJEHUE,
MOCTAaHOBKA HAy4YHOTO BOIMPOCA, BBIJABMKEHHE THIOTE3,
OKCIIEPUMEHT 1O TMPOBEPKE THUIOTE3, OOBICHEHHE

HaOJIIOaeMOTO SIBJIICHUSI

1.4

Onucanne PU3NUECKUX SBJICHUN C TIOMOIIBIO MOIETIeH

1.5

[IpakTuueckue paboOTHI:

###Par###l3mepenne pacCTOSTHHM.
###Par###lI3mepenne 00bEMa KUAKOCTH M TBEPIOTO
Tea.

#H##Par###OnpeneneHue pa3MepoB MabIX Tell.
###Par###lI3mepenne  TemrepaTypsl NPU  TTOMOIIH

KUAKOCTHOI'O TEPMOMETPA U AaTYHUKA TEMIIEPATYpPhbL

INEPBOHAYAJIBHBIE CBEJAEHMA O CTPOEHNHN BEIECTBA

2.1

###Par##Ctpoenne BellecTBa: aTOMBI U MOJICKYJIbI, UX
pasmepbl.  OmbBITBI,  JOKa3bIBAIOIIHE  JUCKPETHOE

CTPOCHHC BCUICCTBA

2.2

###Par### )/ prokeane  dactuir  BemectBa.  CBS3b
CKOPOCTH  JBWXKEHHS 4YacTUIl C  TeMIepaTypoM.

BpoynoBckoe nBuxenue, muddysus

2.3

BzauMopelicTBue 4acTHUI] BEIIECTBA: MMPUTSKCHUC U

OTTAJIKUBAHHC

2.4

HH#Par### ArperatHple COCTOSIHUSL BEILIECTBA: CTPOCHHE

ra3oB, JKUJIKOCTEN u TBépI[BIX (I(pI/ICTaJIJ'II/I‘-ICCKI/IX) TCII.




B3anmocBsI3p MEXAy CBOWCTBAMHM BELIECTB B Pa3HBIX
arperaTHbIX COCTOSIHMSIX M UX aTOMHO-MOJIEKYJISPHBIM

CTpOCHHEM

2.5

Oco0EHHOCTH arperaTHbIX COCTOSTHUN BOJIBI

2.6

[IpakTnueckue pabOThI:

#H#Par###01enka nuaMerpa aToMa METOJOM PSAOB (C
UCII0JIb30BaHNEM (oTorpaduii).

#HHHPar#H#0nbITel 10 HAOMIOJEHWIO  TEMJIOBOTO
pacuImpeHus ra3os.

HHHPar#H#0ONbITEL 0 OOHAPYXKEHUIO JEHCTBUS CHUJI

MOJIEKYJISIPHOTO MPUTSKECHUS

JIBIDKEHUE U B3AUMOJIEMICTBUE TEJI

31 MexaHnndeckoe JIBUKECHUE. PaBHOMepHOE 51
' HEPAaBHOMEPHOE JIBIDKCHHUE
###Par###CropocTb. Cpennsis CKOPOCTH npu
3.2 HEpPaBHOMEPHOM JIBIKEHUMHU. Pacyér mytu U BpemeHH
JBUKECHUS
SlBnenne uHepimu. 3akoH HHepuUUU. B3aumoneicTBre
3.3 Te KaK NMPUYMHA U3MEHEHUS CKOPOCTU JBHMXKEHUS Tell.
Macca kak Mepa HUHEPTHOCTH Tefa
34 #H#Par### inotHocTte BemectBa. CBs3b IUIOTHOCTH C
' KOJIMYECTBOM MOJIEKYN B eIMHUIE 00bEMa BellecTBa
3.5 Cuna xak XxapakTepHCTHKa B3aUMOACUCTBUS T
36 Cuna ynpyroctu u 3akoH ['yka. M3Mepenuwe cuibl ¢
' MOMOIIBIO JUHAMOMETPA
T ##HPar#t#Bnenne TaroteHus u cuna Tsokectu. Cuna
. TSOKECTH Ha JAPYrux miaa”erax. Bec rena. HeBecomocTh
» Cuna tpenus. TpeHHe CKONBXKEHUS U TPEHHE IOKOSL.
' TpeHue B mpHupo/ie U TEXHUKE
3.9 #HH#Par###CroxxeHue Ccuil, HANpaBICHHBIX 10 OJHOM
. npsiMoi. PaBHOAEHCTBYIOIIAsS CUII
[IpakTuueckue pabOTHI:
3.10 OnpeneneHue CKOPOCTH PAaBHOMEPHOTO  JBMKEHUS

(I_HapI/IKa B KHUAKOCTH, MOACIN QJICKTPUUICCKOT'O




aBToMOOWIsE u Tak pjanee). OrmpeneneHue cpenHei
CKOpOCTH CKOJBXKEHHs Opycka WIM MIapuKa IIo
HAKJIOHHOM  mIockocTH. OrmpeneneHue  MIOTHOCTH
TBEPJIOTO Tena. OnpIThI, JEMOHCTPUPYIOLIHE
3aBHCHUMOCTh pacTshKeHus (aedopMaryiv) MpY>KUHBI OT
OPWIOKEHHOM  cuibl.  ONBITBI, JE€MOHCTPHUPYIOIINE
3aBUCHUMOCTb CHJIBI TPEHUS CKOJIbKEHHUS OT Beca Tejla U

XapakTepa COIPUKACAIOIIUXCS TOBEPXHOCTEN

dusnueckne sSBICHUSA B IpUpoac: NpUMEPLI IBHKCHHUSA C

3.11 Pa3IMYHBIMHA CKOPOCTSIMH B KMBOW M HEXUBOW NPHUPOJIE,
JICMCTBUE CUIIBI TPEHUS B TIPUPO/IC M TEXHUKE
3.12 TexHuyeckue ycTpoicTBa: AMHAMOMETP, MOIIIUITHUKH
JIABJIEHUE TBEPBIX TEJI, )KUJIKOCTEN U T'A30B
a1 Hasnenue TBEpAoro tenma. CrocoObl YMEHBIICHHS H
' YBEITMYCHHUS TaBJICHHS
42 JlaBiienune raza. 3aBUCUMOCTD JaBJICHHS Ta3a OT 00bEMa,
' TEeMIIEepaTypbl
43 [lepenava naBneHus: TBEPABIMU TEJIaMU, KUAKOCTAMU U
' razamu. 3akoH [lackans. [THeBMaTnueckne MalnHbl
3aBUCHUMOCTh  JaBJCHHUSI JKUIKOCTH OT TJIyOHHBI.
4.4 ['mppocraTudeckuii mapagokc. CooOIIaronuecs: CoCcybl.
['unpaBnnyeckue MeXaHU3MbI
AtMocdepa 3emnu u atmocdepHoe naBieHue. [I[puauHbI
45 CYIIIECTBOBAHUS BO3AYIIHON 00070ukk 3emud. OmbIT
' Toppuuennu. 3aBUCUMOCTh aTMOC(HEPHOTO AABJICHUS OT
BBICOTHI HaJl YPOBHEM MOPS
r N3mepenue armocdepnoro mgasnenus. llpuGopsr s
. U3MepeHus: aTMOC(HEPHOTO JaBJICHUS
JelictBue XKUIKOCTM M Tra3a Ha MOTPYKEHHOE B HHX
4.7 Teno. BelTankuBawmas (apxumenoBa) cuia. 3aKOH
Apxumena
4.8 [InaBanue ten. Bo3nyxomnnaBanue
49 [IpakTdeckue pabOTHI:

HccnegoBanue 3aBHCHMOCTH Beca Te€jla B BOAE OT




00béMa TOTrpyKEHHOH B JKMIKOCTh YacTH Teja.
Omnpenenenre BBITAIKUBAIOLIEH CUJIBI, IEHCTBYIOIIEH HA
TEN0, NOrpykEéHHoe B  KHMAKOCTb.  [IpoBepka
HE3aBHCUMOCTH BBITAJIKUBAKOUIEH CHJIbI, JAEHCTBYIOLICH
Ha TeJlIO0 B JKUAKOCTH, OT Macchl Tena. OnbIThl,
JEMOHCTPUPYIOLIME  3aBUCHMOCTHh  BBITAJIKUBAIOLIECH
CWJIBI, JIEUCTBYIOLEH Ha TEJNO B JKUJIKOCTH, OT 00BEMA
IOTPY’KEHHOU B JKHMJIKOCTb YaCTH Tela U OT IJIOTHOCTU
KUJKOCTH. KonctpynpoBanue  apeomerpa  Wiu

KOHCTPYUPOBaHHE  JIOJKM U  OIpeaereHue e

Irpy30N10AbEMHOCTH

®dusnyeckue  SBIEHHUA B NPUPOJIE:  BIHSHUE
4.10 aTMOC(EepHOTro JTaBJICHHS Ha dKUBOW OpraHu3M, IIaBaHNe

pBIO

TexHuueckne ycTpoHcTBa: COOOMIAIOIIMECS COCYIBI,
411 YCTPOMCTBO  BOJONPOBOJA, TUAPABINYECKHN IIpecc,

MaHOMETp, 0apoMeTp, BBICOTOMEp, MOPIIHEBOW HAacoC,

apeomeTp

PABOTA, MOIIHOCTD, DHEPT' U

5.1 Mexanudeckast pabora
5.2 MexaHnnyeckasi MOIIHOCTb
£ 3 [lpocThle MEXaHWU3MBI: pblYar, OJOK, HAKIOHHAs
' IUIOCKOCTh. [IpaBmito paBHOBECHSI pbyara
5.4 [IpumeneHue npaBuia paBHOBECHS pblyara K 0J0Ky
«3omotoe  mpaBwio»  MexaHuku.  KoadduimeHnr
55 TI0JIE3HOTO JeWCTBUS MEXaHU3MOB. [TpocTeie
MEXaHU3MBbI B OBITY H TEXHUKE
5.6 [ToTeHnmanpHas 3HEPrUU TeNa, MOJHATOTO HaJ 3eMIEH
5.7 Kunernueckas sHeprus
£ g [Tonnas mexaHuueckass SHEprus. 3aKOH HM3MEHEHHUs U
. COXpaHEHMS MEXaHUYECKOM dHeprun
[IpakTuyeckue paboOTHI:
5.9 #HH#Par###Onpenenenue pabOThl CHUJIBI TPEHUS TpU

PAaBHOMECPHOM OBHWXXCHUH TCJIa IO FOpH30HTaHBHOﬁ




nosepxHoctu. HMcecnenosanue yciaoBUM  PaBHOBECHS
ppruara. M3mepenne KII/J[ HaKIOHHOW IUIOCKOCTH.

N3yuenue 3akoHa COXpaHEHUs MEXaHUYECKON YHEPTUn

dusnyeckre SBICHUSI B npupoac: pblHaru B TCJIC

5.10
YeJIoBeKa
TexHuyeckue yCTpOMCTBA: pblyar, TMOJBWXHBIA U
5.11 HETIOJIBWKHBIA OJIOKH, HAKJIOHHAS TUIOCKOCTh, MPOCTHIC
MEXaHU3MBbI B OBITY
8 KUIACC
Kon Kon
IIpoBepsiemble 3J1eMeHTBI COAEPKAHUS
pasiena 3JIeMeHTa
TETIJIOBBIE SABJIEHU S
OCHOBHBIE  TIOJIO)KEHHS ~ MOJICKYJISIPHO-KHHETHYECKOM
61 TEOpUU CTPOEHMsI BemecTBa. Macca U  pa3Mepsl
' MosieKyll.  OmbITBI, MOATBEP)KIAIOIIME  OCHOBHBIE
MOJIO’KEHUS MOJIEKYJIIPHOKUHETHYECKON TEOPUH
Mopenn  TBEpIOro, JKUAKOTO U  Ta3000pa3HOTo
6.2 coCcTOsiHMI BemiecTBa. Kpucrammuyeckue u amopdHbIe
Tena
OObsicHEHHE CBOWCTB Ta30B, JKUJIKOCTEH W TBEPIBIX TEI
6.3 HA OCHOBE IIOJIO)KEHUH MOJIEKYIIPHOKUHETHUECKOMN
6
Teopuu
6.4 CMauuBaHue U KanUISIPHbIC SIBJICHUS
6.5 TenoBoe pacHIMpeHHe U CKaTHE
6.6 Temneparypa. CBs3b TeMIepaTypbl €O CKOPOCTHIO
. TEIIOBOTO JABM)KEHHUS YaCTHUII
67 Buytpennss sneprus. CiocoObl n3MeHEHUsI BHYTpEeHHEH
. SHEPTUU: TeIUIonepeaaya U COBepIIeHne pabOThI
68 Bunel tennomnepenayn: TEMIOMPOBOIHOCTh, KOHBEKITHS,
' U3JIy4eHHE
6.9 KonuuectBo  TermoTel.  YaenbHas — TEIIOEMKOCTh




BCIICCTBA

TenmmooOMeH © TEIUIOBOE paBHOBECHE. YpaBHEHHE

6.10
TEIUIOBOTO OaaHca
511 [InaBnenue u oTBepAEBaHUE KPUCTATUTMUYECKUX BEIIECTB.
. VY enpHas TEmaoTa MIaBJICHUS
[TapooOpazoBanne u  koHAeHcamusi.  Vcmapenwue.
6.12 Kunenue. VYaenbnas  Temiorta  mapooOpa3oBaHUs.
. 3aBUCHUMOCTb TEMIIEpaTypbl KUIEHUS OT aTMOC(EPHOTO
JABIICHUS
6.13 Bnaxxnocts Bo3myxa
6.14 DHeprus TOIIMBA. Y IeibHasl TEMJI0Ta CTOPAHUS
[Ipunnunsr  pabotel  TeroBbix asurarenei  KIIJ
6.15 TEIUIOBOTO JBUTaTeNs. TeIioBble JABUTATEIN W 3allnTa
OKpYKarolleu cpeibl
3aKOH COXpaHEHUs U MPEBPAICHUs SHEPTUU B TEIUIOBBIX
6.16
nporeccax
[IpakTrueckue paboOTHI:
#HHHPar###0nbITel M0  OOHAPYKEHUIO JEHCTBUS CHJI
MOJIEKYJIIPHOTO MPUTSKECHHUS.
#HHAPar###0nbITEl  TI0O  BBIPAIIUBAHUIO  KPUCTALIOB
MOBApEHHOM COM WUJIH caxapa.
#H#Par###OnbITE I10 HAOJIONEHUKD  TEIUIOBOTO
pacuIvpeHusl ra30B, JKUIKOCTEH U TBEPABIX Tell.
###Par#H#OnpeneneHue naBieHHUs] BO3yXa B OallJIOHE
6.17 HIIPHIIA.

HAHPar#H#OnbITEl, J1EMOHCTPUPYIOIIHE 3aBUCHUMOCTH
JaBJICHUS BO3JyXa OT €ro o0béMa M HarpeBaHHUs WU
OXJTQKICHUSI.

#H#Par###1IpoBepka runoTe3sl JIMHEHMHON 3aBUCUMOCTH
JUIMHBI  CTOJNIOMKAa KUAKOCTH B TEPMOMETPUUECKON
TpyOKe OT TeMIepaTyphl.

##HPar#t#Haononenue W3MEHEHUS BHYTpPEHHEU

OHCPTUM TECJIa B PC3YIbTATC TCILIONICpEAaun U pa6OTI>I




BHEITHUX CHUIL
###HPar#t#llccnenoBanre sIBICHUS TEIUIOOOMEHa TIpU
CMEILIMBAHUM XOJOAHON U rOpsYE BOJIBI.
#H#Par####OnpeneneHue KOJIMYECTBA TEIIOTHI,
MOJYYEHHOTO BOJOW TMpPH TEIUIOOOMEHE C HarpeThiM
METATUICCKAM IIHITTHIPOM.

#HHPar#H#Onpenenenne  yAaenpHOM — TEIIOEMKOCTHU
BELIECTBA.

###Par###lccnenoBanue mpoiecca UCIapeHus..
#HH#HPar#H#OnpeneneHue  OTHOCUTENBHOM  BIAXXHOCTHU
BO3/IyXa.

#H##Par###OnpeneneHne yneabHON TETUIOTHI TUTABICHUS

JIBJA.

6.18

du3nyeckue SBJICHUS B MPHUPOJE: MOBEPXHOCTHOE
HaTsOKCHHUE W KallWUIAPHBIC SABJICHUA B IPHUPOJE,
KPHCTAJUTBI B TIpupoze, uanydeHne CoJHIA, 3aMep3aHne
BOJIOEMOB, MOpPCKHE OpH3bl; 00pa3oBaHUE POCHI, TyMaHa,

WHesl, CHera.

6.19

TexHuueckue  yCTpPOMCTBA:  KaMWUIAPHI, PUMEPHI
UCIOJIb30BAaHUSl KPUCTAIUIOB, >KUJIKOCTHBIA TEPMOMETP,
JaT4YUK TeMIepaTypbl, TEPMOC, CHUCTeMa OTOILICHUS
JIOMOB, THTPOMETpPBI, NCHUXPOMETp, MHapoBas TypOuHa,

ABUTaTC]Ib BHYTPECHHETO CrOpaHusl.

OJIEKTPUYECKUE 1 MAT'HUTHBIE ABJIEHWA

7.1 DnekTpusanus Teil. [[Ba poaa 3JIeKTPUUYECKUX 3apsi0B
BzaumopeiictBue 3apsbkeHHbIX  Ten.  3akoH Kynona

7.2 (3aBUCUMOCTB CHJIBI B3aUMOJICHCTBHS 3apPSHKCHHBIX T OT
BEJIMYMHBI 32PSJIOB U PACCTOSIHUSL MEXK Y TEJIaMH )
Dnekrpuyeckoe noje. Hanpsk€HHOCTh AIIEKTPUUECKOTO

7.3 noyis. IlpyuHIMO Cynepno3ulmu >IEKTPUUYECKUX MOJeH
(Ha Ka4eCTBEHHOM YPOBHE)

- Hocurenu »snekrpuueckux 3apsioB. lIeMEHTapHbIN

BHGKTpI/I‘-IeCKI/Iﬁ 3apsn. CTpOCHI/IC aToMa. HpOBO,Z[HI/IKI/I n




AUSJICKTPUKHA

7.5 3aK0oH COXpaHEHUs AMEKTPUIECKOTO 3apsiaa

OneKTpuuecKuii  TOK.  YCJOBHMSL  CYyLECTBOBAHUSA
7.6

AIEKTPUUECKOTO TOKA. VICTOUHUKY TTOCTOSIHHOTO TOKa

HevictBus 3IIEKTPUYECKOTO TOKa (TeroBoe,
7.7 XMMHUYECKOE, MAarHuTHOE). OJEKTPUYECKUH TOK B

JKUIKOCTSIX U razax

g Onekrpuueckas 1enb. Cuiga Toka. DJIEKTPUIECKOE

7.

HaIpsKEHNE

9 ConpoTHuBieHUE MIPOBOAHUKA. VYnensHOE

7.

COTIPOTHUBIICHUE BEIIECTBA
7.10 3axon OMa 1 ygacTka 1enu

[TocnenoBarenbHOE W TapaielbHOE  COSAMHEHUE
7.11

MTPOBOTHUKOB

PaGota w MOIIHOCTH SJIEKTPUYECKOTO TOKAa. 3aKOH
7.12

Hxoynsa — Jlenna

DNIEKTPUYECKUE IEeMH M TIOTPEOUTENN SICKTPUICCKOM
7.13

sHepruu B ObITy. KopoTkoe 3ampikaHme

ITocTossHHBIE MarHuTHL. B3anmMoaeHcTBHE ITOCTOSHHBIX
7.14

MarHuTOB

MarautHoe mnoje. MaruumtHoe mHojde 3eMIM U €ro
7.15

3HAUeHHE I KU3HU Ha 3eMile

OnbIT Opctena. MarHuTHOE MOJIE AJIEKTPUUYECKOTO TOKA.
7.16

[IpumeHeHue JIeKTPOMAarHuTOB B TEXHUKE

JlelicTBME€ MarHMTHOrO IMOJS HA MPOBOJHUK C TOKOM.

DJIEKTPOABUTATENb MOCTOSIHHOTO ToKa. Mcmosib3oBaHue
7.17

3JIEKTPOJIBUTATENEel B TEXHUYECKHUX YCTPOMCTBAaX M Ha

TpaHCIOpPTE

OMBITH ®dapanes. SIBnenue ANEKTPOMATHUTHOMN
7.18

uHaykuuu. [pasuno Jlenna
219 DIIEKTPOTeHEPATOP. CriocoOsI MOJTy4EeHUS

BHGKTqueCKOﬁ OHCPIUH. BHCKTpO CTaHIIMH1 Ha




BO300HOBJISIEMBIX HCTOYHUKAX OHEPIruun

7.20

[IpakTuyeckue pabOTHI:

OneITH IO HAOTIOACHUIO JICKTPHU3AIUHN TET WHIYKIHCH
Y TIPU CONPUKOCHOBEHUH.

HccnenoBanue NeHWCTBUS  AJIEKTPUYECKOTO II0JIS  HA
MPOBOJIHUKH U TUDJICKTPUKH.

COopka u mpoBepka pabOTBI DIEKTPHUSCKON IenHU
MOCTOSTHHOTO TOKA.

H3mepenue u peryamupoBaHue CUJIbI TOKA.

N3mepenue u perynupoBaHue HaMPSKEHUS.
HccnenoBanue 3aBUCUMOCTH CHIIBI TOKA, UIYILIETO Yepe3
pPEe3UCTOp, OT COMPOTUBIIECHUSI PE3UCTOPA U HAMPSHKEHUS
Ha pPe3UCTope.

OnBITHI, JIEMOHCTPHUPYIOIINE 3aBUCHUMOCTH
AIEKTPUYECKOTO COTPOTUBIICHUS TPOBOJHUKA OT €ro
JUIMHBI, TIOIIAH MOTIEPEYHOr0 CEYCHUS U MaTepuaa.
[IpoBepka mpaBuia CIOXKEHUS HANPSHDKEHUW  TIPHU
MOCJIEZIOBATEILbHOM ~ COEIMHEHUH JIBYX PE3UCTOPOB.
[TpoBepka mpaBuia sl CUIIBI TOKA MPHU MapajljieIbHOM
coenuHeHUH  pe3uctopoB.  OrmpexneneHue  pabOTHI
JNIEKTPUYECKOTO TOKa, MJIYIIEro 4Yepe3 pPe3ucTop.
OnpeneneHre  MOIIHOCTH — AJIGKTPUYECKOTO  TOKa,
BbIIETIsIEMOI Ha pe3ucTtope. MccnenoBanue 3aBUCUMOCTH
CWJIBI TOKa, UIYIIETO 4Yepe3 JaMIOo4yKy, OT HampsbKeHUs
Ha Heil. Onpenenenue KII/[ narpesarens. McciaenoBanue
MAarHUTHOTO B3aUMOJICHCTBUS TMOCTOSHHBIX MAarHHUTOB.
N3ydyeHne MarHuTHOTO MOJISl HOCTOSIHHBIX MAarHUTOB MPHU
ux oObenuHEeHWHW U pasneneHun. MccinemoBanue
JIEHUCTBHUSI IIEKTPUUECKOTO TOKAa HA MarHUTHYIO CTPEJIKY.
OnpITel, JAEMOHCTPUPYIOLIME  3aBUCHUMOCTb  CHJIBI
B3aMMO/JICHCTBUS KaTYIIIKA C TOKOM M MarHUTa OT CHJIbI
TOKa W HampaBJeHHWs ToKa B Karymike. l3yuenue

JIENCTBUS MarHMTHOTO MOJsS Ha MNpOBOJHUK C TOKOM.




KoncrpynpoBanue u HU3y4YCHHE paboThI
3JIEKTPOABUTATEIS. H3zmepenne KITA
JIEKTPOIBUTaTEIILHON YCTaHOBKHU. OnbIThI 1o
HUCCIICAOBAHUIO SBJICHUA BHCKTPOMaFHHTHOfI WHAYKIUU:
HUCCIICAOBAHUEC N3MEHEHHI 3HAUCHUSI U HalpaBJICHUA

HHAYKIIUOHHOT'O TOKa

7.21

Odusnyeckue SBICHUS B TPUPOJC: JICKTPUUICCKHEC
SIBJICHUS B aTMOC(l)CpC, QJICKTPUYCCTBO KHBBIX
OpraHM3MOB, MarHUTHOE T0JIe 3eMJIH, Apei IMOJIIOCOB,
POJIb MarHUTHOT'O 1IOJIA JJIA KM3HU Ha BCMHG, MOJIAPHOC

CHSAHUC

7.22

TexHn4ecKkne yCTpPOMCTBA: SJIEKTPOCKOIl, aMIIEPMETP,
BOJITMETP, PEOCTAT, CUETUUK IEKTPUUECKOW SHEPIUH,
JNIEKTPOOCBETUTEIbHBIE  MPUOOPBI,  HarpeBaTeIbHbIE
ANEKTPOTPUOOPHI (mpumepsl), AJIEKTPUUYECKHE
IIPEIOXPAHUTEIHN, DIIEKTPOMArHUT, SJIEKTPOJBUTATEIb

IMOCTOSIHHOT'O TOKAa, FCHEPATOP IMOCTOSAHHOT'O TOKA

9 KIIACC
Kon
Kopx snemenra [TpoBepsieMble IEMEHTHI COJIePKAHUS
paszzaena
MEXAHUWYECKMUE ABJIEHUA
Mexanuueckoe JABMXKEHMe. MarepuanbHas TOYKa.
o4 Cucrema orcuéra
8.2 OTHOCUTEIBHOCTh MEXaHUUECKOTO JIBUKEHUS
8.3 PaBHOMepHOE NpsAMOIMHENHOE ABIKEHHE
8 #H#Par###HepaBHOMepHOE PSIMOJIMHEHHOE JBUKEHUE.
8.4 CpenHAss ©  MIHOBEHHass CKOpPOCTb  Tejla  IIpU
HEPAaBHOMEPHOM JBU)KCHUHU
8.5 YckopeHue. PaBHOYCKOpEHHOE MIPSAMOJIMHEWHOE
' JBUKEHHE
8.6 #HH#HPar###CoboHoe nafenue. OnbITh [ anuies




#H##Par###PaBHoMEepHOE JBWKEHUE IO OKPY>KHOCTH.

8.7 Ilepuox u uactota oOpamienus. JluneitHas u yrioBas
ckopoctu. LleHTpocTpeMHuTenbHOE YCKOPEHUE

8.8 [Iepsriii 3axon HproToHa

8.9 Bropoii 3akon HeroTroHa

8.10 Tperuii 3akon HeloTona

8.11 HHAPar###] [pyuHLIMIT CYTIEPIIO3UIIAN CUIT

8.12 Cuna ynpyroctu. 3akoH ['yka

8.13 ##HPar#H##Cuna TpeHus: cuia TPEHUs CKOJBbKEHUS,
' CHJIa TPEHHUSI TTOKOSI, APYTHE BUIBI TPECHUS

8.14 #H#HPar#H##Cuna  TSOHKECTM W 3aKOH  BCEMHUPHOTO
' TATOTCHHS. Y CKOPEHHE CBOOOIHOTO MaICHUS

8.15 JBuxenne  tuaHer  Bokpyr  Comnma.  IlepBas
' KOCMHYECKasi CKOPOCTh. HeBeCOMOCTh 1 meperpy3ku

8.16 PaBHOBecne MaTtepuanbHOUM TOYKUA. AOCOIOTHO TBEPIOE
' TEJ0

8.17 ###Par###PaBHoBecue TBEPIOTO Tela C 3aKpeIIEHHOMN
' oChI0 BpanieHus. MomeHT cuiibl. LIeHTp TskecTn

8.18 Nmmynbce Tena. U3menenune ummynbca. UMImynbc CHIth

8.19 3aK0H COXpaHEHUsS UMITYJIbCa

8.20 #HHHPar###PeakTUBHOE IBIDKEHUE

8.21 Mexanundeckasi paboTa U MOIITHOCTh

8.9 PabGotra cun TsbkectH, ynpyroctd, TpeHus. CBs3b
' SHEPTUU U paboThI

873 [loTennmaneHass 2HEprust Tena, MOAHATOTO  HaJ
. MOBEPXHOCTHIO 3eMIIH

8.24 [ToTeHnmanpHas 3HEPTrUs CKATON MPYKUHBI

8.95 ###HPar#Ht#Kunernueckass ~ sHeprus.  Teopema o
' KUHETHYECKOW SHEPTUU

8.26 HHHPar####3aKkoH coXpaHeHHs] MEXaHUYECKOI SHepruu

[IpakTyeckue paboOTHI:
8.27 Omnpenenenue cpeHel CKOPOCTH CKOJBKEHUS Opycka

WM JBWXKXCHUA MIapUKa 110 HAKJIOHHOM MJIOCKOCTH.




Omnpenenenre yCKOpeHUs Tenaa IPU PaBHOYCKOPEHHOM
JIBIKEHUH 110 HAKJIOHHOM IVIOCKOCTH.

WccnenoBanue 3aBUCUMOCTM IyTH OT BPEMEHU IIpU
PaBHOYCKOPEHHOM JIBIDKCHUH 0€3 Ha4aJlbHOW CKOPOCTH.
[IpoBepka rumoTe3bl: €caud MNpUd PaBHOYCKOPEHHOM
JBIDKEHUU 0O€3 HAdalbHOW CKOPOCTH IYTH OTHOCSITCS
KaKk psJi HEYETHBIX 4YHCEN, TO COOTBETCTBYIOLINE
IIPOMEXYTKU BPEMEHU OJJUHAKOBBI.

WccnenoBanue 3aBUCUMOCTU CHJIbI TPEHUS CKOJIbKEHUS
OT CWIbl HOpManbHOro JamieHus. OmnpeneneHue
koddduimenta TpeHus CKoImkeHUs. OmnpeneneHue
KECTKOCTH TNpyXkuHbl. Omnpenenenue padOTHl CUIIBI
TpeHHs] TpU PABHOMEPHOM JBIDKEHHU Tela IO
TOpU30OHTAIbHOM ToBepxHOCTH. Omnpenenenue padOTHI
CHUJIBI  YOPYrOCTH  IIpM  NOABEME  TIpy3a  C
UCIIOJIb30BAHUEM  HEMOJBM)KHOTO M TMOJABHXKHOTO

OJIOKOB

duszndeckue SIBICHUS B mpupoac: MpUINBbBI U OTIMBEI,

8.28 nBwkeHne TiaHeT COJIHEUHOM CHCTEMBI, PEaKTHBHOE
JIBUKCHHE KUBBIX OPraHU3MOB
8.9 TexHUYeCKHEe  YCTPOWMCTBA:  CIUIOMETP,  JIATUYHUKH

IMOJIOKCHHS, PaCCTOSAHHA U YCKOPCHU A, PAKCTBL

MEXAHUYECKHUE KOJIEBAHMA 1 BOJIHBI

KonebaTtenpHoe JBHKCHHC. OcHOBHEBIE XapaKTCpUCTUKU

> KOJIEOaHUH: IepHO/, YacTOTa, AMIUIUTY1a
9.2 MaremaTtnueckuit u HPY>KUHHBII MasiTHUKH.
. [IpeBpaiienue sHEpruy Mpu KoJiedaTeIbHOM JBHKEHUH
93 3aryxaromue KosiebaHus. BpIHyXaeHHbIe KoseOaHMs.
. Pesonanc
Mexanunueckue BOJHbI. CBOWCTBA MEXaHUYECKUX BOJIH.
9.4 [IpononbHble M TONEpedyHble BOJHBL JllMHA BOJHBI U
. CKOpOCTh €€ pacnpocTpaHeHHs. MexaHu4yecKkre BOJIHBI B
TBEPJIOM TeJle, CEHCMHUUECKUE BOJTHBI
9.5 3ByK. I'poMKOCTb U BhICOTa 3ByKa. OTpa)keHHeE 3ByKa
9.6 Wndpa3syk u ynpTpasByk




9.7

[IpakTuyeckue paboOTHI:

Omnpenenenue 4acToTbl W Iepuoja  KoseOaHui
MaTEeMaTHYECKOTO MasTHHKA.

OmnpeneneHue 4acToThl W IEpUoja  KoeOaHWi
NPY>KUHHOTO MasiTHUKA

HccnenoBanue 3aBHCHMOCTH — Iepuoja  KosieOaHMI
NOJBEIIEHHOTO K HHUTH Tpy3a OT JUIMHBI HUTH.
HccnenoBanne 3aBHCHMOCTH — Iepuoja  KojieOaHUi
NPYKHHHOTO MasTHHKa OT Maccel rpy3a. lIpoBepka
HE3aBUCHMOCTH nepuoa KoJeOaHui rpy3a,
MOJIBEIIEHHOTO K HHUTH, OT MAacChl Tpy3a U JKECTKOCTH

npyxuHsl. I3mMepenue yckopeHnusi cBOOOHOTO Ha/leHUs

9.8

dusnueckre SBICHUS B npupoac: BOCIIPUATHEC 3BYKOB
JKUBOTHBIMH, 3CMIICTPSACCHUC, CeMCMUUECKHE BOJIHBI,

LlYHAMH, X0

9.9

TexHnuecknue yCTpOMCTBA: 3XOJIOT, HCIIOJIb30BAHNE

yIbTpa3ByKa B ObITY U TEXHUKE

SJIEKTPOMATI'HUTHOE IT1OJIE U SJIEKTPOMAI'HUTHBIE BOJIHBI

SHGKTpOMaFHI/ITHOG TI0JIC. SHGKTpOMaFHI/ITHI)Ie BOJIHBI.

104 CBoOJCTBA AJIEKTPOMArHUTHBIX BOJH
10.2 [Ixaa 37eKTPOMarHUTHBHIX BOJIH
10.3 OnexkTpoMarHuTHasi mpupoja cera. CKOpPOCTh CBeTa.
' BosnHoBBIE CBOMCTBA CBETA
10 [TpakTrueckue pabOTHI:
10.4 N3ydyenne CBOWCTB  DINEKTPOMArHUTHBIX BOJH C
MOMOIIIBI0 MOOMIIBHOTO TenedoHa
Ousnyeckue SBIEHUS B MPUPOAE: OUOIOTHUECKOE
10.5 JIEACTBUE BHIMMOTO, yAabTpaduoIeTOBOTO u
PEHTI€HOBCKOTO U3ITy4EeHUI
10.6 Texuuueckue yCTpoIicTBa: HCIOJIb30BaHUE
' JIEKTPOMArHUTHBIX BOJIH JJIs1 COTOBOM CBS3U
CBETOBBIE SABJIEHUA
11 111 JlydgeBas monens cBeta. MicTouHuku cBeta
11.2 [IpsimosmHENHOE pacpoCTpaHEHHE CBETA




Otpaxenue cBera. [Inockoe 3epkaio. 3aKOH OTPaKCHUS

11.3
CBETa
114 [Ipenomnenne cBera. 3aKOH MPETOMIICHHS CBETA.
' [TomHOE BHYTpEHHEE OTpaKEHUE CBETA
11.5 JInnza. Xon yden B JIMH3E
116 OnTuueckass cuctema (oToarnmapara, MHKPOCKOINA U
' TEJIECKOTIa
117 I'maz xak onTtudeckas cucrema. biaM3opykocTs u
' JAITbHO30PKOCTh
118 Paznoxenne 6enoro ceera B criektp. OnbiTel HptoTOHA.
' CrnosxeHre CIIeKTPaIbHBIX IIBETOB. [luctepcus ceeTa
[IpakTnueckue pabOTHI:
#H#Par###1ccienosanue 3aBUCHMOCTH yriia
OTpa’KEHHs CBETOBOTO JIyda OT yrJia MaJeHusl.
H#AHPar#Ht#113yuenie  XapakTepUCTUK  HM300pakeHUs
npeMeTa B TUIOCKOM 3epKalie.
#H#Par###1ccienoBanue 3aBUCUMOCTH yria
IPEIOMIICHUSI CBETOBOTO JIyya OT yrjla MajeHus Ha
119 TPaHHULIE «BO3AYX — CTEKIIOM.
' ###Par### lonyuenne  M300paKEHUM C  MOMOIIBIO
coOuparolien JUH3BL
###Par###Onpeneneare  (QOKYCHOTO pacCTOSHUA U
ONTUYECKOM CUITBI COOUPAIOIIEH JTMH3BI.
HHAPar###0nbITEl IO Pa3lIoKCHHIO OEJIoro CBeTa B
CIIEKTD.
#HHAPar###0nbITEl 0 BOCIPHUATHIO IIBETa IMPEIMETOB
pU UX HAOIIOCHUHU Yepe3 LIBETOBbIC (DUITBTPHI
®duznyeckue ABleHUs B mpupojne: 3atMeHus CojiHia u
11.10 Jlynbl, 11BeTa TeJd, ONTHUYECKUE SBIEHUS B aTtMmocdepe
(uBet HeOa, pedpakius, paayra, MUPax)
1111 Texuuyeckue yCTpoOiicTBa: OUKH, MIEPUCKOTL,
. dboToanmapar, ONTUYECKHE CBETOBOIbI
KBAHTOBEBLIE SAABJIEHUA
12 121 Onwitel Pesepdopna u mnaHerapHas Mojenb aToMa.

Mopens atoma bopa




I/ICHYCKaHI/Ie 1 NOorjIom€HHUE CBETa aTOMOM. KBaHThI.

12.2
JIunenyaTeie CIIEKTPHI
12.3 PagnoaktuBHOCTB. Anb(a, 6eTa- 1 TaMMa-u3ITydeHHs
194 Crpoenue artomHoro snupa. HykioHHas MoOJeNb
' aTOMHOTO sapa. M30Tomb!
125 PannoaxTuBHble npeBpamienud. llepuon mnomypacmana
' ATOMHBIX sJIEp
12.6 SAnepHble peakuuu. 3aKOHbI COXpAaHEHUsS 3apsI0BOTO U
' MaccoBOI'O YHUCEIl
12.7 DHeprus cBsI3U aTOMHBIX siziep. CBsA3b MacChl U SHEPTUU
128 Peakuuu cuntesa u nenenus saep. Vctounuku sHepruu
' CoumHiia 1 386311
12.9 Snepnas sHepretuka. JleHcTBHME — paJMOAKTHUBHBIX
' U3ITyYEHHUH Ha )KUBbIE OPTraHU3MBI
[IpakTnueckue pabOTHI:
HaGmroneHne CIUTIOMIHBIX W JIMHEHYATBIX CIIEKTPOB
12.10 U3ITyYEHUSI.
HccnenoBanue TpPeKOB: HU3MEPEHHUE SHEPrUU YaCTUIIBI
10 TOPMO3HOMY ITyTH (110 poTorpadusim).
W3mepenue paaroakTuBHOro GoHa
Ousnyeckue SBICHUS B MPUPOAE: ECTECTBEHHBIN
paZvoaKTUBHBII ¢on, KOCMUYECKHE Ty4H,
12.11 PaIMOAKTUBHOE H3JIYYCHHE MPUPOJIHBIX MHHEPAJIOB,
NEHCTBUE pPaJMOAKTUBHBIX H3Iy4EeHU Ha OpraHu3Mm
YyeloBeKa
Trr Texnuyeckue yCTpoiicTBa: CHEKTPOCKOTI,

I/IH,I[I/IBH,Z[yaHBHLIfl J03UMCETpP, KaMepa Bunncona




MPOBEPSIEMBIE HA OI'D 11O ®U3UKE TPEBOBAHUS K
PE3YJIBbTATAM OCBOEHHUS OCHOBHOM OBPA3OBATEJLHOMN
ITPOT'PAMMBI OCHOBHOTI'O OBIIEI'O OBPA30OBAHUSI

Kon
NpoBepPsieMOro
TpeOoBaHUs

IIpoBepsiemble TPeGOBaHUS K NMPEAMETHBIM pe3yabTaTaM
0a30BOr0 YPOBHSI OCBOEHHsI OCHOBHOI 00pa3oBaTe/IbHOIi
NporpaMMbl OCHOBHOI0 0011ero oopaszopanusi Ha ocHoBe PI'OC

[lonumanue ponu  GU3MKM B HAydyHOM  KapTUHE  MUDA;
c(hopMUPOBAHHOCTH 0A30BBIX MPEACTABICHUN O 3aKOHOMEPHOU CBSI3U
U TO3HABAEMOCTH SIBJICHUM NPUPOIBI, O POJIM HKCHEPUMEHTAa B
¢uszuke, o cucreMooOpasyroueil poiau (U3MKK B Pa3BUTHUU
€CTECTBEHHbIX HAayK, TEXHHKH M TEXHOJOrud, o0 HBOJIIOLUU
(bMBUYECKUX 3HAHUM M WX POJU B IIEJIOCTHOM €CTECTBEHHOHAYYHOU
KapTUHE MHUpA, O BKIJIAJE€ POCCUHCKUX M 3apyOECKHBIX YUYEHBIX-
(U3MKOB B pa3BUTHE HAyKH, OOBSCHEHHE MPOIIECCOB OKPYKAIOIIErO

MHUpa, pasBUTHC TCXHUKU U TEXHOJIOTHI

3HaHUS O BHJAX MaTepuu (BEIIECTBO M TOJE), O IBWKCHUU KaK
croco0e CyIIecTBOBaHUS MaTepun, 00 aTOMHO-MOJICKYJIIPHON TEOPUH
CTPOCHHUSI BEUIECTBA, O (DU3UYECKOH CYIIHOCTH SIBICHUH TPUPOJIBI
(MEXaHWYECKHUX, TEIUIOBBIX, OJJIEKTPOMArHUTHBIX W KBaHTOBBIX);
YMEHUE pa3jinyaTh SBICHHS [0 OMHCAHUIO UX XapaKTEPHBIX CBOWCTB U
Ha OCHOBE OIBITOB, IEMOHCTPHPYIOLINX JaHHOE (PU3NIECKOE SIBIICHUC;
YMEHHUE paclO3HaBaTh MPOSBICHUE U3YUYCHHBIX (DU3MUYCCKHUX SIBIICHUI
B OKpYXalollleM MHUpEe, BBIJCISAS MX CYIIECTBEHHBIC CBOWCTBA

(TIpu3HAaKH)

Bnagenue ocHoBaMHM NOHSTHUMHOIO alaapara M CHUMBOJHNYCCKOI'O
SA3bIKa (1)I/ISI/IKI/I M HUCIIOJIb30BAHUC HX JIA PCLICHUSA y‘le6HLIX 3aJa4,
YMCHHEC XapaKTCpHU30BaATb CBOICTBa TCII, (1)I/IBI/IIIGCKI/IG SBJICHHUA H

ITPOLECCChI, UCTIOJIb3YA (I)YHI[aMeHTaJ'IBHBIe N SMITMPUYCCKHUEC 3aKOHBbI

YMeHue onuchBaTh HU3YUYCHHBIC CBOMCTBA T€I U (I)I/ISI/ILIGCKI/IG SABJICHUA,

HCIIOJIb3Ys (I)I/I3I/II-ICCKI/IC BCIIMYHHBI

Bnanenne ocHOBaMM METOJOB HAy4yHOIO TIIO3HAHHUS C YYETOM
coOmrofeHus mpaBui 0€30MacHOTO Tpyna: HabmroaeHHe (U3UIECKHX
SIBIICHUWI:

YMCHHE CaMOCTOATCIILHO CO6I/IpaTB OKCHICPUMCHTAJIbHYIO YCTAaHOBKY




W3 JaHHOTO Habopa 00OpyTOBaHUS MO MHCTPYKIIUH, OMUCHIBATH XOJ
OTIBITA U 3aMHCHIBATH €r0 PE3YyNIbTaThl, (POPMYIUPOBATH BHIBOIBI;
MPOBEACHUE TPSMBIX M KOCBEHHBIX H3MEPEHUH (PU3HMUECKUX BEITUYHH:
YMEHUE IUIAHUPOBATh HM3MEPEHHs, CaMOCTOSTENIbHO coOuparth
OKCIIEPUMEHTAIBHYI0  YCTAaHOBKY [0 HMHCTPYKIHH, BBIYUCIATH
3HaYCHHWE BEJWYMHBI M aHAIM3UPOBATH TOJTYUYEHHBIE PE3YIbTATHI C
Y4€TOM 3a/JaHHOMU MTOTPEIIHOCTH PE3yJIbTaTOB U3MEPEHUN;
NPOBEICHUE  HECIOXKHBIX  OKCIIEPUMEHTANBHBIX  HCCIIETOBAHMUIA,
CaMOCTOSITEIGHO  COOMpaTh AKCIEPUMEHTAIBHYIO YCTaHOBKY H
MPOBOJUTH  HCCIENOBAaHWE TIO0  WHCTPYKIUH,  IPEICTABISATH
MOJIydeHHBbIE 3aBUCHUMOCTH (PM3UYECKUX BEIMYHMH B BHUJE TaOIHUI] U
rpadMKOB, YYUTHIBATh MIOTPEITHOCTH, JIENIATh BHIBOJIBI IO PE3YIIbTaTaM

HCCIIEI0OBAHUS

[lonumanue  XapakTepHBIX  CBOHCTB  (DU3MUYECKUX  Mojene
(MarepuanbHas TOYKa, aOCOJIOTHO TBEPHOE TENO, MOJEIH CTPOCHUS
ra3oB, XHJAKOCTEH W TBEPIBIX TeJ, IJIaHETapHas MOJENIb aroma,
HYKJIOHHas MOJEJb aTOMHOIO f7pa) U yMEHHE HPUMEHATh UX Ul

00BbSICHEHUS (PU3UIECKUX MPOIECCOB

YMmenue 0o0bACHATH (PU3MUECKHE MPOIECCHl U CBOMCTBA TEN, B TOM
yhclie M B KOHTEKCTE CHUTyallUd MPaKTUKO-OPUEHTHPOBAHHOTO
XapakTepa, B YaCTHOCTH, BBISBIISITh IPUUNHHO-CIICICTBEHHBIE CBA3H U
CTPOUTH OOBSICHEHHE C OMOPOM Ha M3y4EeHHBIE CBOICTBA (PU3MUECKUX

HBHCHHﬁ, (bI/I?)I/I‘ICCKI/Ie 3aKOHbI, 3aKOHOMCPHOCTH U MOJCIIN

YMeHue pemath pacuéTHele 3amaud (Ha Oaze 2 — 3 ypaBHECHHH),
UCTOJB3Ys 3aKOHBl W (OPMYJNBI, CBsI3bIBatONIHME  (pU3HUECKHe
BCJIMYMHBI, B YACTHOCTH, 3alMCHIBATh KpPaTKOE YCJIOBHE 3ajayW,
BBISIBJIAT HEJIOCTAIOIIUE JaHHBIC, BHIOUPATh 3aKOHBI M (OPMYIIBI,
HEOOXOIMMBIC ISl €€ PEeIICHUs, KCI0JIb30BaTh CIPABOYHBIC JTaHHBIC,
IPOBOJUTh PACYEThl W OICHUBATh PEATUCTUYHOCTH MOJYYECHHOTO
3HaueHUsl (pU3MYecKOl BETUYMHBI; YMEHUE OMpPENeNsiTh Pa3MEPHOCTh

(I)I/ISI/I‘IGCKOI\;I BCJIIMYHHEI, HOJ'Iy‘ICHHOfI IIpU pCUICHUU 3a1a9Yn

YMmenue XapaKTepru30BaTb IMPUHIUIIBI JEHUCTBUS TEXHHUYECKHUX
YCTpOﬁCTB, B TOM 4YHCJE OBITOBBIX HpI/I60pOB, U MPOMBINIJICHHBIX
TCXHOJIOTHYCCKUX IMPOLECCOB IO UX ONMHNCAHUIO, UCIIOJIb3YSA 3HAHUA O

CBOMCTBaxX (I)I/I3I/I‘-ICCKI/IX SIBICHUH U HGOGXOJII/IMLIG (1)I/IBI/ILIGCKI/IC




3aKOHOMEPHOCTH

10

YMeHHe HCHOoJb30BaTh 3HAHUS O (PU3HYECKHX SBICHUAX B
MOBCETHEBHOM KHM3HH s oOecrieueHHs 0€30MacHOCTH  TpHU
oOpamernn ¢ OBITOBBIMH ~ HpHOOpaMH W TEXHHYECKHUMH
YCTPOWCTBAMH, COXPAHEHHUS 3/I0pOBbSI W  COOJIONEHUS HOPM
9KOJIOTMYECKOTO TIOBEICHHS B OKpYXKAaIOIIeH cpeae; IOHNMAaHUe
HEOOXOIMMOCTH TMPUMEHEHHS JOCTIKCHHNA (H3UKH W TEXHOJIOTHH

I palilMOHAJIBHOTO ITPUPOA0II0JIb30BaHUA

11

OnelT moOMCKa, NpeoOpa3oBaHUs M MPEACTaBICHUsS HHMOPMALIUU
(U3MYECKOTO COJEP)KAaHUA C MCMOJIb30BAaHUEM HHPOPMAIMOHHO-
KOMMYHHMKATHUBHBIX TEXHOJIOTUH; YMEHHUE OILIEHMBATh JOCTOBEPHOCTH
MOJy4eHHON uH(OpMalMd Ha OCHOBE WMEIOIIMXCS 3HAHUW |
JOTIONTHUTEIBHBIX ~ MCTOYHMKOB;,  YMEHHE  MHCIIOJIb30BaTh  IPH
BBITIOJIHEHUHM Y4YEOHBIX 33JaHUN HAY4YHO-TIOMYJISIPHYIO JIUTEpaTypy
(bu3nuecKoro cojaep)KaHMsl, CIPAaBOUYHbIE MaTEpUaibl, PECYPChl CETU
Wnrtepner; BnageHue 0a30BBIMM  HaBbIKAMHU  [PeOOpa30OBaHUS
nHpOpMaUM W3 OJHOW 3HAKOBOW CHUCTEMBI B JIPYryl0; YMEHHE
co3JaBaTb COOCTBEHHbIE IMCHMEHHBIE M YCTHbIE COOOIIEHHUS Ha

OCHOBE I/IH(bOpMaI_[I/II/I N3 HECKOJIbKHMX HCTOYHHUKOB




HEPEYEHD 2JIEMEHTOB COAEPXKXAHUSA, IPOBEPAEMBIX HA OI'D

O ®U3UKE
Kon IIpoBepsieMblii 3JIeMEHT COAEPKAHUS
1 MEXAHUWYECKUE SABJIEHUA
11 Mexannueckoe BwKeHue. MarepuanpHas Touka. Cucrema  oTcuéra.
' OTHOCHUTENBHOCTD ABHXKEHUS
PaBHOMepHOE 1 HepaBHOMepHOe aBHKeHue. CpenHsis ckopocTb. Popmyna i
1.2 BBIYUCIICHUS CPEIHEH cKopocTu: V = S/t
PaBHOMepHOE TpsIMONMHENHOE ABMKEHUE. 3aBUCUMOCTb KOOPJIMHATHI Tella OT
BPEMEHH B ClIydae paBHOMEPHOTO MPSMOJIMHENHOTO JIBH)KCHUS:
13 (1) =x,+ut
I'padukn 3aBHCHUMOCTH OT BpPEMEHU JJSi TMPOEKIHMH CKOPOCTH, MPOEKIUU
IepeMENIeHUs, MyTH, KOOPAMHATBI NIPU PABHOMEPHOM IPSMOJIMHENHOM
JBUKEHUN
3aBUCUMOCTh KOOpPJAMHATBl TEJla OT BPEMEHHM B CIydae PaBHOYCKOPEHHOTO
MPSMOJIMHENHOTO ABUKECHUS:
2
Syf)=vy = f+ay = ;
2
@opmynbl U1l MPOEKUHUHU MEPEMELIEHUs, MPOEKUNUU CKOPOCTH U IPOEKLIHH
YCKOPEHHS IPU PABHOYCKOPEHHOM MPAMOJUHEHHOM JBUKCHUU:
2
1.4 .5]_(r]=001_-r+a].-%.
U.\'('f) =Up, T4, L,
a.(f) =canst,
U:x: - lez =la,s,
I'paduky 3aBUCHMOCTH OT BpEMEHHM JJsl MPOEKIHHM YCKOPEHUs, MPOEKIHU
CKOPOCTH, IIPOEKIUU IIEPEMELIEHUsA, KOOPAUHATBI IIPU PaBHOYCKOPEHHOM
IPSIMOJIMHETHOM JIBUKEHUU
CBobGoaHoe maaeHue. Popmyibl, ONUCHIBAIOIIKME CBOOOJHOE MaJieHHE Tela I0
1.5 BEPTUKAIM (ABM)KEHHE Tejla BHU3 MM BBEPX OTHOCHUTENIBHO TIOBEPXHOCTH

3emnn). I'padukn 3aBUCUMOCTM OT BpPEMEHHU JUIS MPOEKUUH YCKOPEHHS,




MPOEKIUH CKOPOCTH W KOOPJIWHATHI MpH CBOOOJHOM TWAaJEHUH Tejla IO

BEPTUKAIN

CKopoCcTh pPaBHOMEPHOIO JBIKEHHUs Teja M0 OKpyxHocTH. Hampasienue
CKOpOCTH.

@opmysia g BBIYKCICHHUS CKOPOCTH YEPE3 PAnyC OKPYKHOCTH U MEPHOJ

oOpareHus:
2nR
b=
T

LlenTpocTpeMuTenbHOe yCKOpeHHe. HampaBieHne [eHTPOCTPEMHUTEIBHOIO

1.6 yckopenusi. @opMmyia Jisi BEIYUCIEHUS YCKOPEHUS:
p
a. = L
“ R
®dopmyra, CBI3BIBAOIIAS TIEPUO] M YaCTOTY OOpaIeHNUs:
v = 1
T
Macca. ITnotHoCTh BemecTBa. @opmyia Jj1sl BBIYUCICHHS TIIIOTHOCTH:
_m
1.7 V
1.8 Cuna — BektopHas puzndeckas BenuuruHa. ClIoKeHrue Cril
1.9 SBnenue nnepuu. [leppriii 3akon HetoToHa
Bropoii 3akon HrroToHa:
F=m-d
1.10
CoHanpaBlIeHHOCTh BEKTOpPA YCKOPEHHUs TeJla M BEKTOpa CUJIbI, ICUCTBYIOIIEH HA
TEJI0
Bzaumopericteue ten. Tpernit 3akoH HeroToHa:
1.11 F. 21 _F-l—yz
112 Tpenue nokosi U TpeHUe CKONbKEeHMs. DopMyiia il BEIYUCIECHUSI MOAYIS CUJIBI

TPCHUS CKOJIbXKCHUS:




F_=u-N

1.13

Hedopmanust Tema. Ympyrue u Heynpyrue neopmanuu. 3aKoH yIpyrou
nedopmaruu (3akoH ['yka):

F=k-Al

1.14

BCGMI/IpHOG TATOTEHHE. 3aKOH BCCMHUPHOT'O TATOTCHUA:

My -5
F=G L _2%
R
Cuna TsbrecTd. Y CKOpeHue CBOOOTHOTO TaICHHUS.
®opmyna JUTsl BBIYUCICHUS CUJIBI TSHKECTH BOJIM3H oBepXxHOCTH 3emun: F = mg.
JBmxenue mianet Bokpyr Connna. [lepBas kocMudeckass CKOpOCTb.

HesecomocTs u nieperpysku

1.15

Nmmnynbe Tena — BekTopHas pu3nyeckas BEIMUMHA.
p=mi

Nmnynec cuctemsl Ten. 3Menenue umnynbsca. MMmynbe cumbl

1.16

3aKOH COXpPaHCHHS HMITYJIbCA JIJISl 3aMKHYTOW CHCTEMBI TEJ:
D=mU, +in, U, =const

PeaxtuBHOE JABHXCHHC

1.17

Mexannyeckas pabora. @opmyia /sl BBIYUCICHUS paOOThI CUIIBL:

A=Fscosct

MexaHuueckasi MOIITHOCTbD:

n=4
I

1.18

Kunernueckas u NOTCHIUAJIbHAs SHCPIUA. d)opMyna JJI1 BBIYUCIICHU A

KUHETHYECKOM OHCPTHUHU:

J'HUE
Ep=—r

TeopeMa 0 KMHETHYECKOM OHCPTHUH. <D0pMyJ1a JIJIsI BRIYMCIIEHUS ITIOTEHITUAILHOM




OHCPI'UH TCJIa, IOAHATOIO

Hax 3eMuIéii:

E,= mgh

Mexanudeckast SHEPTHUsL:

E=E;.+E »

1.19 3aK0oH COXpaHEeHHsS MeXaHu4eckoi sHeprun. Gopmyna 1 3aK0Ha COXpaHEHUS
MEXaHUYECKOH HEpPTUU B OTCYTCTBUE CHUJI TpeHusi: E = const.
[IpeBparenne MEXaHMYECKOM YPHEPTUU MPU HATTUIUH CHIIBI TPEHMUSL.
[TpocThie MeXaHU3MBIL. «30JI0TOE IPABUIIOY» MEXAHHKH.

Poruar. Momenr cuitet: M - Fl.
VYcnoBue paBHOBECHUS phlyara:
M +M, +..=0
1.20
[TonsmwxHbIi 1 HenoABKHBIN O051oku. KITJ[ mpocThix MexaHu3MOB,
n= Aume:maa
A‘S&I‘IH‘IEEE&H
JlaBiienue TBEpIOTO TeEa.
dopmyna s BBIYUCICHUS JaBJICHUS TBEPAOTO Tena:
_F
P= Gl

191 JaBnenue raza. AtMocdepHoe TaBiacHUE.

' I'mapocraTuyeckoe naBiieHUE BHYTPH KHIKOCTH.
dopmyna 1Sl BBIYUCICHUS 1aBJICHUS BHYTPHU KUIKOCTH:
P=Pgh+DPy,

1.22 3axoH [lackans. 'mapaBnndeckuii npecc
3akoH Apxumena. @opMmyna a1 ONPEACICHHS BbITAJIKUBAIOUIEH CHUJIBI,
JNEUCTBYIOLIEH Ha TEJO, HOTPYKEHHOE B KUIKOCTh WM ra3:

1.23

Fam =PEV

Ycnopue niapaHus Tena. [1lnaBanue CyAOB U BO3QYyXOIIJIABAHUC




1.24

Mexanuueckue KoyieOaHUs. AMIUIMTYIA, TEPHOJ W YacToTa KoJeOaHHH.

®opmyrna, CBSI3BIBAIOIIAS YACTOTY M NIEPUO]] KOJICOaHUI:

v L
T

1.25

MaremMartnueckuii M NPYKMHHBIM MasTHUKU. [IpeBpamienue 5sHepruu npu

KOJIE0ATEIIFHOM IBIDKCHUHN

1.26

3aryxaromue Koyiebanus. BernyxneHusie konebanus. Pesonanc

1.27

MexaHU4eCKHEe BOJIHEL HpO}lOJ'II)HI)IG N TIOIICPCUYHBIC BOJIHBI. I[J'II/IHa BOJIHBI U

CKOPOCTh PAaCHpOCTPAaHCHHUS BOJIHBI:

L=uv-T

1.28

3Byk. I'poMKOCTh U BbICOTa 3ByKa. OTpa’keHUE 3BYKOBOM BOJIHBI Ha TpaHUIIE

IByX cpell. IHppa3Byk U ynbTpa3ByK

1.29

Ipakxmuueckue pabomoi

N3mMepenne cpenHell MIOTHOCTH BEIIECTBA; apXUMEIOBOW CHIIBI; KECTKOCTH
MPY>KUHBL;, KOAh UIIMEHTa TPEHUSI CKOJIbKEHHUS, PaOOThl CHUJIBI TPEHHS, CHJIIBI
YIPYTrOCTH; CPEeTHEH CKOPOCTH IBMKEHMSI Opycka MO HAKIOHHOM IUIOCKOCTH;
yCKOpeHusi Opycka Mpu JBHWKEHHH IO HAKIOHHOM IUIOCKOCTH; YacTOThl U
nepuoja KojeOaHUM MaTeMaTH4YecKOro MasTHHKA,; YacTOThl M IepHoja
KoJiebaHui MPY>KMHHOTO MasATHHKA; MOMEHTAa CHWJIbI, IEHCTBYIOILIEr0 Ha phlyar;
paboThl CUJIBI YIOPYrOCTH HpPHU MOABEME Tpy3a C IMOMOIIbI HEMOJIBHXHOTIO
0510Ka; pabOThl CHIIBI YIPYTOCTH HpPU MOABEME Ipy3a ¢ MOMOIIBIO MOJIBUKHOTO
0JI0Ka.

HccnenoBanue 3aBUCHMOCTH apXMMEIOBOW CHUIIBI OT 00BbEMa MOTPYKEHHOU
YacTU TeJa U OT IUIOTHOCTH KUAKOCTH; HE3aBUCUMOCTH BBITAJIKUBAIOIIEH CHIIBI
OT MAacChI T€JIa; CUJIbI TPEHUS CKOJBKEHHSI OT CHIIbI HOPMAJbHOTO JTaBJICHUS U OT
poJla TIOBEPXHOCTH; CHJIbI YIPYTOCTH, BOSHHUKAIOIIEH B MPYKUHE, OT CTEHCHH
nedopMaluu MpyXKUHBI, YCKOpEeHUs: Opycka OT yria HakJIOHa HAIpaBIISIONICH;
nepuoja (4acToTel) KoueOaHUI HUTSHOTO MasTHHKA OT JJIMHBI HUTH; MEpHoaa
KoJe0aHU MPYKHUHHOTO MasTHUKA OT MacChl Ipy3a U KECTKOCTU MPYKHUHBL
UCCIIEJIOBaHNE HE3aBUCHUMOCTH MepHoJia KOJIeOaHH HUTSHOTO MAasTHHKA OT

MacCChI I'py3a. HpOBepKa YCJIOBUA PABHOBCCHUS pbIUara

1.30

Qusuueckue sA6NeHUs 6 nNpupode: TIPUMEPHl JABWKEHUS C Ppa3IMYHBIMU
CKOPOCTSIMU B KMBOW M HEKUBOI NPUPOJE, NENCTBUE CUIIBI TPEHHUS B IPUPOJE U

TCXHUKEC, MNPUIHMBBI W OTJIHBBI, JABWXCHUC IIJIAHCT ConHeyHoi CUCTEMBEI,




PEaKTUBHOE JIBM)KCHHUE JKUBBIX OPraHU3MOB, PbIYard B TEJIC YEIOBEKA, BIUSHUE
aTMOC(EpHOTO JaBJICHUS HA >KUBOW OpraHuW3M, IUIaBaHWE pbIO, BOCIPHITHE

3BYKOB JKMBOTHBIMH, 3EMJICTPACCHUC, celicMHU4YecKue BOJIHBI, HYHAMH, 3XO

Texnuueckue ycmpoftcmea: CIIMAOMCTpP, HATYHUKU IIOJIOKCHHA, PACCTOAHUSA U
YCKOPCHUA, JUHAMOMETpP, IMOAIIMWIIHMKH, PAKCTHI, pbIYyar, HOI[BH)I(HLIﬁ u

HeHOI[BH)KHBIﬁ 6J'IOKI/I, HAKJIOHHAsA IIJIOCKOCTb, IMPOCTHBIC MCXAHU3MbI B 6I)ITy,

L3l COOOIIIAIINECsT COCYABI, YCTPOWCTBO BOJOIPOBOJAA, THUAPABIMYECKHIA IpecC,
MaHOMETp, OapoMeTp, BBICOTOMEp, MOPIIHEBOM HACOC, apeoMeTp, IXOJIOT,
WCIIOJIb30BAaHUE YIbTPa3ByKa B OBITY M TEXHUKE

2 TEITJIOBBIE SABJIEHU A
OCHOBHBIC  TIOJIOKEHUS  MOJICKYJISPHO-KHHETHICCKOW  TEOPUU  CTPOCHHS

2.1 BemecTBa. Mojienu TBEPIOTO, KUIAKOTO U ra3000pa3HOro COCTOSHUM BEIISCTBA.
Kpucrammmaeckue n amopdHbIe Tena

”5 JlBmkenne dactuil BemiecTBa. CBsI3b  CKOPOCTH JBW)KCHHSI YacTHI[ C

' Temneparypoil. bpoynoBckoe aBmxenue, upPysust

2.3 CMaumnBaHue U KanwUISIpHbIE SIBJICHUS

2.4 TennoBoe pacIMpeHne U CKaTHE

2.5 TennoBoe paBHOBecHE

25 Buytpennss sneprus. PaGora u Teronepenadya Kak CHOCOObI H3MEHEHHS

' BHYTPEHHEN SHEPruun

2.7 Bunel Tenonepenayn: TeMIONPOBOJHOCTh, KOHBEKIUS, U3TyUECHUE
Harpesanue wu oxmnaxnenue Ten. KomaumdecTBOo — TemoThl.  YjaenbHas
TETIIOEMKOCTB:

2.8
O=cm(t,~t)
3aKOH COXpaHEeHHsI PHEPTMHM B TEIIOBBIX MpoIleccax. YpaBHEHHE TEIUIOBOTO
OayaHca:

2.9

O +0 +..=0
Ucnapenne u xoHneHcanus. V3MeHeHHe BHYTPEHHEW SHEpruu B IpoLiecce
210 WCTapeHus U KoHAeHcauudu. KumeHue KHUIKOCTU. VYJenbHas TeIaoTa
. napoo6pazoBanus: L = Q/m
2.11 Bnaxxnocts Bo3iyxa




212

[InaBnenne wu kpucrasmsauus. I3MeHeHHEe BHYTPEHHEH DJHEpPruM IIpH

IUIaBJICHUUW U KPpUCTAJUIU3allUuH. yI[eJIBHaS'I TCIJI0TA IIJIaBJICHUA:

2.13

BHyTpeHnHss dHEeprus cropanus TOIUIMBA. Y IeJbHAs TEIJIOTa CTOPAHMS TOILIMBA:

q=Q/m

2.14

[Ipunnuns! padots! Ternosbix asurareneil. KITJ[ terioBoro npurarens

2.15

Ipakxmuueckue pabomoi

H3mepenne yaenpHON TEINIOEMKOCTH METAJUIMYECKOIO LWIMHIPA; KOJIUYECTBA
TEIUIOThI, TOJY4YEHHOTO BOJOW KOMHATHOW TeMmIeparypbl (QUKCUPOBAHHOM
Macchl, B KOTOPYK) OINYIIEH HAarpeTbli LWIMHAP; KOJHMYECTBA TEIUIOTHI,
OTJAHHOI'O HAarpeTbIM LWJIMHIPOM, TOCIE OINYCKaHHsS €ro B BOJYy KOMHAaTHOU
TEMIIEpaTypbl; OTHOCHUTEIBHOM BIIAXKHOCTU BO3/yXa; YACIBHOW TEIJIOTHI
mIaBjaeHus JpAa. McecnegoBaHue W3MEHEHHsI TEMIIEpaTypbl  BOJBI  IIPH
pa3IMYHBIX YCJIOBUSX; SIBJIEHUS TEINIOOOMEHA NPU CMEIIMBAHUHU XOJIOJAHOM M

ropsiueii BOJIbI; IpoIiecca HCIapeHust

2.16

Qusuueckue s61eHUs. 8 npupode: TIOBEPXHOCTHOE HATSKEHUE W KallUJUISIPHBIC
SBIIEHUSI B MPUPOJE, KPUCTAIIBI B mpHupoje, uznydenue CoJiHLa, 3aMep3aHue

BOJ0EMOB, MOpCKHE OpH3bl; 00pa3oBaHuE POCHl, TyMaHa, UHEes, CHera

2.17

Texnuueckue ycmpoticmea: KalvuIApbl, TPUMEPbl UCIIOIB30BAHUS KPUCTAIJIOB,
KUJKOCTHBIM TEPMOMETp, JAaTUUK TEMIIepaTypbl, TEPMOC, CUCTEMa OTOIICHUS
JIOMOB, TUIPOMETPBI, IICUXPOMETp, MapoBasi TypOMHA, JBUTATEIb BHYTPEHHEIrO

CropaHus

OJIEKTPOMAI'HUTHBIE SBJIEHUA

3.1

9J'IeKTpI/ISaI_II/I$I TCII. HBa BH A JJICKTPHUYCCKUX 3apsA10B

3.2

B3aunmoeiictBue 3apskeHHbIX Tell. 3akoH Kynona

3.3

3aKkoH COXpaHCHUS JJICKTPHUICCKOTO 3apsdaaa

3.4

3J'IeKTpI/I‘IeCKOe I10JIC. HaprI)KéHHOCTB SJICKTPUYICCKOTO  TIOJIA. HpI/IHLII/Il'I

CYIICPIIO3UIUH DJICKTPUICCKUX moJjien (Ha Ka4yCCTBCHHOM ypOBHe)

3.5

Hocurenn QJICKTPUYCCKUX 3apsA0B. I[eflCTBHe QJICKTPUYCCKOTO TIOJId Ha

QJICKTPHUYCCKUC 3apAbl. HpOBOI[HI/IKI/I " JUDJICKTPUKHU

3.6

[TocTosiHHBIN 2neKkTpUUYecKuid TOK. JlecTBUS 3nekTpuyeckoro Toka. Cuia Toka.




Hanpsixenue.
l=qg/t,U=A/

DJEKTPUYECKOE COMTPOTUBIICHUE. Y ICTHHOE NEKTPUIECKOE COIIPOTUBIICHHE:

3.7 R =pl/S
38 3akon Oma s yuactka ssnekrpuyeckoit nenu: | = U/R
[TocnenoBarenbHOE COETMHEHUE MPOBOJHUKOB:
I,=1,: U=U,+U,: R=R +R,
3.9 [TapannensHOE COETMHEHHE MPOBOHIUKOB PABHOTO COMMPOTHBIICHHUS:
U=U:I=1+1I; Rzi.
o e .2
CMeniaHHBIe COCTUHEHUS TIPOBOTHUKOB
PaboTa u momHOCTS AnekTpuueckoro Toka. A = Ult, P = Ul
3.10
3akoH J[xoynsa — Jlenua:
3.11 O=I"-R-t
312 OnbiT Opcrena. MarHutHoe IMoJie MPSAMOro MPOBOJHHMKA C TOKOM. JluHum
MarHUTHON MHIYKIIHH
313 MarautHoe MoJi€ MOCTOSHHOTO MarfHura. B3anMoaeiicTBHE HOCTOSIHHBIX
MarHuToB
3.14 JleficTBMEe MarHUTHOTO TIOJISI HA MPOBOJAHUK C TOKOM
3.15 Omnsitel @apases. SBinenue >neKTpoMarHuTHON HHAYKIUU. [IpaBuo Jlenma
Ipaxmuuecxue pabomol
WN3mepenne  NEKTPUUECKOTO  COMPOTHUBIEHHUS  PE3UCTOPA;  MOIIHOCTH
ANEKTPUYECKOTO TOKa; pabOTHI ANEKTPUIECKOTO TOKA.
3.16 HccnenoBanue 3aBUCUMOCTH CHJIBI TOKA, BO3HHUKAIOMIETO B MPOBOJHHUKE

(pesncmpm, J'IaMl'IO‘-IKa), OT HAIIPSPKCHUA Ha KOHIAX IMPOBOAHUKA, 3daBUCUMOCTH
CONIPOTUBJICHUA OT JIMHBI ITPOBOJHUKA, IJIOMIAANW €TO IOIICPEYHOTO CCUCHUA U

YACIBHOTO COIIPOTUBJICHHUS.




[IpoBepka npaBuiia JUisl SIEKTPUUYECKOTO HANPSDKEHUS IPU MOCIIEI0BATEIILHOM
COEIMHEHUHU IPOBOJAHMKOB; IpPaBWJAa JUIsl CHJIbl 3JIEKTPUYECKOIO TOKAa IIpU

MapajieIbHOM COCIMHEHUH MPOBOJIHUKOB (PE3UCTOPHI U JIAMIIOYKA)

Qusuueckue s61eHUs 8 Npupooe: DIEKTPHUECKUE SBICHHS B arMmocdepe,

3.17 ANEKTPUIECTBO JKUBBIX OPraHU3MOB, MArHUTHOE TI0JIe 3eMJIH, Ipei MOIOCOB,
POJIb MATHUTHOTO TOJIS TSI )KU3HH Ha 3eMile, TIOJISIPHOE CUSHUE
Texnuueckue ycmpouicmea: 3SIEKTPOCKOI, aMIepMeTp, BOJBTMETP, PEOCTar,
CU€TYMK  DIIEKTPUYECKOW  DHEPTrUH,  DIIEKTPOOCBETUTEIbHBIE  MPHOOPHI,
3.18 HarpeBaTeIbHbIE AIEKTPONIPUOOPHI (puMepsr), ANEKTPUYECKHUE
MPEIOXPAHUTEIH, JIIEKTPOMArHUT, ODJEKTPOJBHTAaTelIbh IOCTOSIHHOTO TOKa,
TeHepaTop MOCTOSTHHOTO TOKa
3.19 DneKTpoMarHuTHEIE BOJHBL [1Ikana 3JeKTpOMarHUTHBIX BOJTH
3.20 JlygeBast moJienb cBeta. [IpsiMONMHEIHOE paciipoCTpaHEeHUE CBETa
3.21 3akoH oTpaxkeHus ceera. [1nockoe 3epkaino
3.22 [Ipenomnenne cBeta. 3aKOH MPETOMIICHHUS CBETa
3.23 JHucnepcus ceera
3.2 JIunza. Xoxg nydeil B nuH3e. POKYCHOE pacCTOSIHUE JIMH3BI. OnTUYecKas cuia
' mun3el: D = 1/F
3.25 I'na3 xak ontuyeckas cucrema. OnTudeckue mpruoopbl
Ipakxmuueckue pabomoi
#i##Par#Ht#l13Mepenrne ONTUYECKONH CHIIBI coOuparomiel JMH3bI, (OKYCHOTO
paccTtosiHus cobuparoniei TMH3bI (10 CBOMCTBY paBEeHCTBa pa3MepoOB MpeAMETa U
U300pakeHusl, KOTJa MpeAMET PacIoJIOKEeH B JBOMHOM (oKyce), Mmoka3aTels
3.26 MPEJIOMJICHUS CTEKJIA.
###Par### ccnenoBanue cBoiicTBa M300pa)KeHUS, MOTYYEHHOTO C MOMOIIBIO
coOuparommiel JTHH3bI, W3MEHEHUs (OKYCHOTO PACCTOSHHS JIBYX CIIOXKEHHBIX
JIMH3; 3aBUCHUMOCTH yIJIa MPEJIOMJICHHS CBETOBOTO Jy4a OT yrja MaJeHus Ha
IPaHULIE «BO3/IYX — CTEKIIO»
3.7 Qusuueckue s6nenus 6 npupode: 3atmenus ConHua u JlyHbl, nBera Ted,
. ONTHYECKHUE SIBIEHUs B atMocdepe (1BeT Heba, pedpakius, paayra, MUPax)
308 Texnuueckue ycmpouicmea: O4YKH, TepHUCKom, ¢oToanmapar, ONTHYECKUE
. CBETOBO/IBI
4 KBAHTOBEBLIE SAABJIEHUA
4.1 PaguoaktuBHOCTh. Anb(da-, Oeta-, raMma-usnydeHus. Peakuuu anbga-u Oera-




pacriazga

4.2 OmnsiThl Peszepdopna mo paccesnuto anbha-vactui. [InanerapHas Moiens atoma

4.3 CocraB atomHoOro siapa. M30Toms!

4.4 [Iepnon nomypacnaza aTOMHBIX SAEp

4.5 SnepHble peaky. 3aKOHbI COXPaHEHUs 3apsAI0BOI0 U MAaCCOBOTO YHUCET
Qu3uueckue A6NeHUs 8 Npupode: €CTECTBEHHBI pPaJAMOAKTUBHBIMN (OH,

4.6 KOCMHUYECKHE JIy4yd, PaTUOAKTUBHOE W3JIyYEHUE NPUPOJHBIX MHUHEPAJIOB,
JefcTBHE paJMOaKTUBHBIX U3JTyYEHHUI Ha OpraHu3M 4eJoBeKa

47 Texnuueckue ycmpoiicmea: CIEKTPOCKON, MHIUBHyalbHbIN JT03UMETpP, Kamepa

BI/IJ'II)COHa, AACpHad SOHEPreTuka
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