MUHUCTEPCTBO TTPOCBEI[EHNS POCCUNCKOU ®EIEPAITIN
MW/ Poccun

Oo6meobpazoBaTenpHas mKkosa mpu [loconscTBe Poccuu B Erunre

«COI'NJTACOBAHO» «YTBEPX/IEHO»
IleqarornueckuM cOBETOM TTIOCJIOM POCCHU B ETUIITE
00111e00pa3oBaTeIbHON IIIKOJIBI TIPU I'.E. BOPUCEHKO
[ToconwsctBe Poccuu B Erunre [Tpuka3z Nel79
[IpoTokon Ne 1 o1 29.08.2023
ot 28.08.2023
PABOQUYAS ITPOI'PAMMA

OCHOBHOTI'O OBIIET'O OBPA3OBAHMUS
(1D 3829015)

Yueonoro npeamera «®U3UKA»

BA30BbII YPOBEHD

(mmst 7-9 kmaccoB 00pa3oBaTENbHBIX OpPraHU3aIni)

IIporpammy coctaBui
yuutenb C.A. Uypaes

r. Kaup - 2023 r.



INOACHUTEJIbBHASA 3AIIMCKA

CopeprkaHue mporpaMMbl HarpaBiieHO Ha POPMUPOBAHUE €CTECTBEHHOHAYYHOMN
I'PaMOTHOCTH YYalllUXCSA U OpraHU3alMI0 N3y4eHHs (U3UKHU Ha JesITeIbHOCTHOM OcHOBe. B Hel
YUUTBIBAIOTCS BO3MOKHOCTH NpeameTa B peanuzaiuu tpedoBanuit @I'OC OO0 k
IUTAHUPYEMBIM JINYHOCTHBIM U METANpPEIMETHBIM pPe3yabTaTaM 0O0YUCHHsI, a TAaKKe
MEXKMPEAMETHBIE CBSI3U €CTECTBEHHOHAYYHBIX YYEOHBIX MTPEIMETOB Ha YPOBHE OCHOBHOTO
obmrero oopa3oBaHusl.

OBHIAA XAPAKTEPUCTUKA YYEBHOI'O TIPEJJMETA «®U3UKA»

Kypc ¢pusnku — cuctemooOpa3zyronuii 111 €CTeCTBEHHOHAYYHBIX YUEOHBIX MIPEIMETOB,
MOCKOJIBKY (PU3MUYECKHE 3aKOHBI JIEKAT B OCHOBE MPOIIECCOB U SIBJICHUM, N3y4YaeMbIX XUMUEH,
ouomnoruei, actpoHomMuel u ¢puznueckoi reorpadpueit. dusrnka — 3TO MPEAMET, KOTOPHINA HE
TOJIBKO BHOCUT OCHOBHOM BKJIaJ] B €CTECTBEHHOHAYYHYIO KAPTUHY MHUPA, HO U IIPEJOCTABIISET
HauOoJiee sicHble 00pa3Ibl MPUMEHEHUSI HAYyYHOT0 METO/1a MO3HAHUS, T.€. CI0C00a MOJIyYEHUS
JIOCTOBEPHBIX 3HaHUI 0 Mupe. Hakonen, puznka — 3T0 npeaMeT, KOTOPBIM Hapsay ¢ ApYrUMU
€CTECTBEHHOHAYYHBIMU IPEIMETAMHU JIOJDKEH AaTh IIKOJbHUKAM MIpeIcTaBlIeHue 00
YBJIEKATEIbHOCTH HAYYHOT'O UCCIIEIOBAHUS U PAAOCTH CAMOCTOSITEIIBHOIO OTKPBITHS
HOBOT'O3HAHHS.

OpnHa U3 INIaBHBIX 3a/1a4 (PU3NUYECKOro 00pa3oBaHuUs B CTPYKTYpe 00IIero 00pa3oBaHus
COCTOMUT B (POPMHUPOBAHUM €CTECTBEHHOHAYYHON T'PAMOTHOCTH U MHTEpeca K HayKe Y OCHOBHOM
Macchl 00y4aroIKXCsl, KOTOPbIE B AAJIbHEUIIIEM OyIyT 3aHATHI B CAMBIX Pa3HO 00pa3HbIX
cepax nearenpHocTH. Ho HEe MeHee BaykHOI 3a7jaueil sIBIsIeTCs BBISIBJICHUE U MOJATOTOBKA
TaJaHTJIMBBIX MOJIOABIX JIFOAEH JUIsl NPOAOKEHUsT 00pa30BaHUs U JaidbHEHIIeH
po(hecCHOHATIBHON JESTEIbBHOCTH B 00JIaCTH €CTECTBEHHOHAYYHBIX UCCIIEIOBAaHUM U CO3aHUU
HOBBIX TeXHOJIOTHI. COrIaCHO MPUHATOMY B MEXTYHAPOIHOM COOOIIECTBE OMPEIEICHHUIO,
«EcTecTBeHHOHay4Has IPaMOTHOCTb — 3TO CITIOCOOHOCTh YEJIOBEKAa 3aHUMATh AKTUBHYIO
IPa)XIaHCKYIO MO3UIUIO MO 0OIECTBEHHO 3HAYUMBIM BOIIPOCAM, CBSI3aHHBIM C €CTECTBEHHBIMU
HayKaMH, U €ro TOTOBHOCTh MHTEPECOBATHCS €CTECTBEHHOHAYYHBIMU HiesMu. HayduHo
I'PaMOTHBIN YEJIOBEK CTPEMHUTCS] y4aCTBOBATh B ApIYMEHTHUPOBAHHOM O0CYKICHHUH MPOOIIEM,
OTHOCSILUXCS K €CTECTBEHHBIM HAYKaM U TEXHOJIOTUSIM, YTO TPEOYET OT HErO CIETYIOUIUX
KOMIIETEHTHOCTEM:

— Hay4HO OOBSICHATHSIBICHUS,

— OLICHUBATh U MOHUMATh OCOOEHHOCTH HAyYHOTOHUCCIIEI0BaHUS,

— MHTEPIPETUPOBATH JAHHBIE U HCIOJIb30BATh HAYYHBIEC JOKA3ATEIbCTBA IS
MOJIy4YeHUSBBIBOOB.

N3yuyenue pu3nKu cnocoOHO BHECTH peLIAOIIUi BKIAl B (pOpMUpOBaHUE
€CTECTBEHHOHAYYHON TPaMOTHOCTH 00YYaIOIIUXCSl.

HEJU U3YUYEHUSA YYEBHOTI'O ITPEJMETA «®U3UKA»

[enu n3ydyenust pU3MKU Ha YPOBHE OCHOBHOTO OOIIIETO0 00pa30BaHUs ONpeAeeHbI B
Konnenmuu npenogaBanus yaeonoro npeamera « @u3uka» B 00pa30BaTeIbHBIX OPraHU3ALUAX
Poccuiickoit @eneparun, pealn3yonuxX OCHOBHbBIE 00111€00pa30BaTENbHbBIE TPOTPAMMBI,



yTBepxkAEHHOM pemienrneM Komnernu Munucrepersa npocsenienus Poccuiickoit @enepanuu,
npotokoJi oT 3 nexadps 2019 r. Ne ITK-4BH.

[enun nzydenust pU3MKM:

— TpuoOpeTeHNe UHTEPECA U CTPEMIICHUS 00YUYaIONIUXCSl K HAYYHOMY U3YUYEHUIO
MPUPOBI, PA3BUTHE UX MHTEIUIEKTYATbHBIX U TBOPUYECKUXCIIOCOOHOCTEH;

— Ppa3BUTHE MPEICTABICHUN O HAYYHOM METO/JI€ O3HAHUS U
(bopMHpPOBaHUEUCCIIEAOBATEILCKOTO OTHOIICHUS K OKPYKAIOIIUMSIBICHUSM;

— (hopMHupoBaHNE HAYYHOTO MUPOBO33PEHUS KaK PE3yJIbTaTa U3yUYEHUSI OCHOB CTPOCHMUS
MaTepuu U PyHIaMEHTAIbHBIX 3aKOHOB(QU3UKH;

— (popmupoBaHUE NPEACTABICHUHN O PO PUUKHU JJI PA3BUTHUS APYTUX €CTECTBEHHBIX
HayK, TEXHUKU UTEXHOJIOTUIL;

— Ppa3BUTHUE NPEICTABICHUNA O BO3MOXKHBIX cepax Oyayiien npodheccuoHanbHOU
NEeSATEIbHOCTH, CBSI3aHHOM C (PU3HUKOM, MOATOTOBKA K JTaJbHEHIIIEMY 00YUYEHUIO B
TOMHAIPABIICHUN.

JlocTrkeHHne 3TUX LelNel Ha ypOBHE OCHOBHOIO OOLIETro 00pa3oBaHus 00€CeUrBaeTCs
pELIEHUEM CIIEIYIOIUX 3a7a4:

— MpUOOPETEHNE 3HAHUH O AUCKPETHOM CTPOCHUHU BEUIECTBA, O MEXaHUYECKHUX,
TEIJIOBBIX, JIEKTPUYECKUX, MATHUTHBIX U KBAHTOBBIXSIBJICHUSIX;

— MpUOOpPETEeHHE YMEHUM OMKUCHIBATh U OOBICHATH (DU3MUECKUE SIBJICHUS C
MCITIOJIb30BAaHUEM MOJTyYeHHBIX3HAHU;

— OCBOEHHE METOJIOB PELICHUS NPOCTEHIINX PACYETHBIX 33a4 C UCITOJIb30BAHUEM
buznyeckux MozeneH, TBOPUECKUX U MPAKTUKOOPUEHTUPOBAHHBIX33/1a4;

— pa3BUTHE YMEHUN HAOII0aTh NPUPOIHBIC IBJICHUS U BBIIOJHSATH OIBITHI,
n1abopaTopHble pabOThI U IKCIIEPUMEHTAIbHbBIE UCCIIEA0BAaHUS C UCIOIb30BaHUEM
U3MEPUTETLHBIXIIPUOOPOB;

— OCBOEHHE NMPUEMOB padOThI ¢ HHGOpMaALIUEH (PU3UIECKOTO COJEPKaHUs, BKITIOUast
UH(OPMAIUIO O COBPEMEHHBIX TIOCTHKEHUSAX (PU3UKH; aHAIU3 U KPUTHYECKOE
OlleHMBaHUEUH(pOpMaInK;

— 3HAKOMCTBO cO cpepamu mpodecCHOHaATBHOM ASATeIbHOCTH, CBI3aHHBIMU C (DU3UKOMH,
Y COBPEMEHHBIMU TEXHOJIOTUSMH, OCHOBAaHHBIMU Ha JTOCTIKEHUAX (PU3NUECKONHAYKH.

MECTO YYEBHOI'O IPEIMETA «®U3UKA» B YYUEBHOM IIJIAHE

B cootBerctBun ¢ ®I'OC OOO ¢Pusnka sBAETCS 00s3aTEIBHBIM MPEIMETOM Ha YPOBHE
OCHOBHOTO 00111eT0 00pa3oBanus. JlaHHas nmporpamma npeaycMaTpuBaeT uzydeHue GU3uku Ha
0a30BOM ypoBHE B 00bEMe 238 4 3a Tpu rojia 00ydeHHs 1Mo 2 4 B HEJe0 B 7 U 8 Kjaccax u 1o
3 4 B Heaenmo B 9 kiacce.



COJEPXAHUE YYEBHOI'O IIPEIMETA

7 KJIIACC
Paznen 1. ®usuka u €€ poJib B IO3HAHUHU OKPY:KAKOIEr0 MUPA

dusnka — HayKa 0 IpUpOJE, U3ydaeT (PU3NUECKUE SBJICHUS: MEXaHUYECKUE, TEIIJIOBHIE,
DIIEKTPUYECKUE, MATHUTHBIE, CBETOBBIE, 3BYKOBBIE.

dusnueckue BenuIuHbI. M3mepenue ¢puznueckux BennduH. Ouznyeckue npruoophl.
[TorpemHocTs n3MepeHnil. MexxnyHapoaHasi CucTeMa €aUHULL.

Kak ¢usuka u npyrue ecrecTBEHHbIE HAyKH M3Yy4aloT Mpupoay. EcTecTBeHHOHay4YHBIN
METOJl TO3HAHMs: HAOJIOJIEHUE, MOCTAaHOBKA HAyYHOrO BOINPOCA, BBIABMKEHHE THUIIOTES,
HKCIEPUMEHT [0 TPOBEPKE THUIIOTE3, OOBSCHEHHE HalmoAaeMoro sipiaeHus. OnucaHue
($u3NYECKUX SIBICHUHN C IIOMOILBIO MOJEIIEH.

JdemoHcTpanuu

1. MexaHW4eCKHe, TEIUIOBBIE, DIEKTPUUECKUE, MATHUTHBIE, CBETOBBICSBIICHUS.

2. Gusnueckue npuOOpPbI U MPOLEaypa MPSIMBIX U3MEPEHUI AaHAJIOTOBBIM U
U (QPOBBEIMIPHOOPOM.

JlaGopaTopHbie padoThHI M ONBITHI

1. Onpenenenre UEHbI ASIEHUS MIKaJIbl U3MEPUTEIBHOIOIIPHOOpA.

2. I3mepeHnepaccTosHUM.

3. U3mepenue o0bEMa KUAKOCTU U TBEPIOTOTENA.

4. OnpeneneHue pa3MepOB MabIXTE.

5. U3mepenune TeMiieparypsl pU MOMOIIY KUIKOCTHOTO TEPMOMETPA U
NaTYUKATEMIIEPATYPBI.

6. [IpoBenenue ucciaen0BaHus 10 MPOBEPKE TUIIOTE3BI: JAIBHOCTD MOJIETA IIAPUKA,
NYLIEHHOTO TOPU30HTAIILHO, TeM O0JIbIlIe, UeM OOJIbIlIE BHICOTAITYCKA.

Paznen 2. IlepBoHayasibHbIe CBeJ€HUS 0 CTPOEHUM BelllecTBa

CrpoeHue BemecTBa: aTOMbl M MOJIEKYJIBL, UX pazMepsl. OIbITHI, JOKa3bIBAIOIINE
JTVCKPETHOE CTPOEHHE BeNIECTBA. ONBITHI, JOKA3bIBAIOIINE TUCKPETHOE CTPOCHHUE BELIECTBA.

JIBr>keHue yactul BemecTBa. CBsA3b CKOPOCTH JABUKEHHUS YACTHIL] C TEMIIEPATYPOH.
bpoyHoBckoe nmxenue, nud@ysusa. BzaumoaeicTere yacTuil BEIIECTBA: MTPUTIKEHUE U
OTTAJIKWBaHUE.

ArperatHble COCTOSIHUS BEILIECTBA: CTPOCHUE Ia30B, KUIKOCTEN U TBEPIBIX
(KpUCTAJNTMYECKUX ) TeJl. B3auMOCBA3b MEXly CBOMCTBAMH BELIECTB B Pa3HBIX arperaTHbIX
COCTOSTHUSIX U UX aTOMHOMOJIEKYJISIPHBIM cTpoeHreM. OCOOEHHOCTH arperaTHbIX COCTOSTHUM
BOJIbl. B3auMOCBSI3b MEXK/1y CBOMCTBAMH BEIIECTB B PA3HBIX arperaTHbIX COCTOSTHUAX U UX
aTOMHOMOJIEKYJIIPHBIM cTpoeHneM. OCOOEHHOCTH arperaTHhIX COCTOSHUM BOJbl. OCOOEHHOCTH
arperaTHbIX COCTOSIHUM BOJBI.

JdeMoHcTpanuu

1. Habmonenue OpoyHOBCKOTO/IBUYKEHUSI.

2. Habmonenueand dysum.

3. Habmonenue siBneHuit, 00BACHAIOMUXCS MPUTSHKEHUEM WM OTTaJIKUBAHUEM
YaCTULBEILIECTB.



JlaGopaTopHbie pad0THI U ONBITHI

1. O1ieHKa [1uamMeTpa aToMa MeTOI0M PAJIOB (C Hcnob30BaHueMpoTorpaduii).

2. OTBITHI 110 HAOJIIOICHUIO TETUIOBOT'O PACIIMPEHUATA30B.

3. OnbITHI 10 OOHAPYKEHUIO JEUCTBUS CUIT MOJIEKYJISIPHOT OIIPUTSKECHHUSL.

Pasnen 3. /IBu:keHre U B3aMMOI€CTBUM

Mexannueckoe aBuxkeHue. PaBHoMepHOe U HepaBHOMEpHOE JBMKEeHUE. CKOPOCTb.
CpenHssi CKOpOCTh IPU HEPABHOMEPHOM ABMKEHHUH. Pacy€T myTu 1 BpeMEHHU JIBHXKCHUSL.
PaBHOMepHOE U HEpaBHOMEpHOE ABUKEeHHE. CKOpocTh. CpenHssi CKOPOCTh MIPU
HEPAaBHOMEPHOM JIBM)KEHUU. Pacu€T myTu U BpeMEHU JBUKECHMUS.

SBneHne wWHepUMH. 3aKOH HHEpUUHU. B3anmmonaeicTBue Ten Kak NPUYMHA H3MEHEHUS
CKOpPOCTHM NIBM>KEHUs Tell. Macca kak Mepa MHEpTHOCTH Tena. [ImoTHocTs BemiecTBa. CBS3b
MJIOTHOCTH C KOJIMYECTBOM MOJIEKYJ B €IMHUIIE O0BEMA BEIIECTBA.

Cuna kak XxapakTepUCTHKA B3auMoJercTBUs Tea. Cuia ynpyroctu u 3akoH ['yka.
N3Mepenue Cuiibl ¢ MOMOIIBIO TMHAMOMETpA. SIBJICHHUE TATOTEHUS U cuila TshkecTh. Cuna
TspkecTu Ha apyrux mwianetax (MC). Bec tena. HeBecomocts. CrioskeHHe CHl, HAlTpaBiICHHBIX
1o oHou npsiMoi. PaBHozaeicTByromas cui. Cuina TpeHus. TpeHre CKOJIbKEHUS U TPEHUE
nokosi. Tpenue B ipupoje u rexuuke (MC).

JdemoHcTpanuu

1. HabmroneHne MexaHu4ecKoro ABMKECHUSITENA.

2. I3MepeHnne CKOPOCTH NPSIMOIMHENHOTOJIBUKEHUSL.

3. HaOnroneHue siBIIEHUSMHEPLIUU.

4. HabmoieHrne u3MeHEeHUs1 CKOPOCTHU MTPU B3aUMOICHCTBUUTET.

5. CpaBHEHHUE MacC MO B3aUMOJICHCTBUIOTEIL.

6. Cl0KeHue CUJjl, HaPaBJIEHHBIX MO OJHOUIIPSMOM.

JlaGopaTopHbie padoThI M ONBITHI

1. OnpeneneHne CKOPOCTH PaBHOMEPHOTO ABUKEHUSI (IIapyKa B dKUJIKOCTH, MOJICTTU
AJIEKTPUUECKOTO aBTOMOOUJIS U T.I1.).

2. OnpenesieHue CpeTHer CKOPOCTH CKOIbXKEHHUS OpyCcKa WK MapuKa 1o
HAaKJIOHHOMIUIOCKOCTH.

3. Onpexaenenune MIOTHOCTH TBEPAOTOTENA.

4. OTBITHI, IEMOHCTPHUPYIOIINE 3aBUCUMOCTh PACTSHKEHUS (1ehopMaIivu) MPy>KUHBI OT
MIPUJIOKECHHOMN CHUJIBI.

5. OnbITHI, JEMOHCTPUPYIOLINE 3aBUCUMOCTD CHJIbI TPEHUS CKOJIBXKEHUS OT Beca Teja 1
XapakTepa CONMPUKACAIOIINXCATTOBEPXHOCTEN.

Pa3znen 4. JlaBjieHne TBEPABIX TeJl, dKUAKOCTEH U ra30B

HaBnenne. CriocoObl YMEHBIIICHUS M YBEJIUUCHUs JaBiieHus. [{aBienue raza. 3aBUCUMOCTh
JABJIEHUS Ta3a OT 00bEMa, Temneparypsl. [lepenada naBneHust TBEPABIME TEJIAMU, KUIAKOCTIMU
u razamu. 3akoH Ilackans. [lHeBMaTuueckue MalivMHbl. 3aBUCUMOCTh JABICHUS KUIKOCTUA OT
rryouHbl.  ['miapocratnueckmii  mapagokc. CooOmarommuecs: cocyapl. [ uapaBinydeckue
MEXaHU3MBI.

AtMocdepa 3emiid u atMmochepHoe naBiaeHue. [[puunHbl cyecTBOBaHUS BO3AYLIHOM



o6onouku 3emin. OnbiT Toppuuenu. M3mepenue atmocepHoro gaBiaeHus. 3aBUCUMOCTb
aTMOC(EPHOIO JaBJIEHUS OT BBICOTHI HaJl ypoBHEM Mopsi. [Ipubops! aiist u3mMepeHus
aTMOC(EPHOTO JaBICHUS.

JlelicTBUE KUAKOCTU U raza Ha NOTPYyKEHHOE B HUX Tejo. BriTaikuBaronas (apxumea0Ba)
cuia. 3akoH Apxumena. [InaBanue ten. Bo3gyxoruaBanue.

JdemoHcTpanumn

1. 3aBUCUMOCTbD JaBJICHUSI T'a3a OTTEMIIEPATYPHI.

2. Ilepenada naBieHUs KUIKOCTHEO UTA30M.

3. Coo0mIaroumecsicocy/pl.

4. I'npaBIAYEeCKUUAIIPECC.

5. [IposiBnienue aecTBUsi aTMOCHEPHOTO1aBIICHHUS.

6. 3aBUCHUMOCTb BBITAJIKUBAIOIIEH CUIIBI OT 00BEMA MOTPYKEHHON YacTH TeJla U
IJTIOTHOCTH>XKUIKOCTH.

7. PaBeHCTBO BBITAJIKUBAIOIIEH CUJIbI BECY BHITECHEHHOMKHUIKOCTH.

8. YcnoBue m1aBaHus TeJl: IUIABAHUE WITU IOTPYKEHUE TE B 3aBUCUMOCTHU OT
COOTHOUIEHHUS TJIOTHOCTEN Tesa UKUIKOCTH.

JlaGopaTopHbie padoThHI M ONBITHI

1. UccnenoBanue 3aBUCUMOCTH Beca Teja B BOJIE OT 00bEMa MOTPYKEHHOHN B )KUIAKOCTh
4acTUTENA.

2. OnpeniesieHre BBITAIKMBAIOIIEH CHUJIBI, JEUCTBYIOIIECH Ha TEJO, TOrPYKEHHOE
BXKUIKOCTb.

3. I[IpoBepka HE3aBUCUMOCTH BBITAJIKWUBAIOIIECH CHJIBI, ICMCTBYIONIEH HA TEJIO B KUJIKOCTH,
OT MacchITena.

4. OnbITHI, TEMOHCTPUPYIOLINE 3aBUCUMOCTD BBITAJKMBAOIICH CHIIbI, JEHCTBYIONICH Ha
TEJIO B KUJKOCTH, OT 00bEMA MOTPY>KEHHON B KUJKOCTh YACTH T€Ja U OT MJIOTHOCTHKUIKOCTH.

5. KoHCTpyHpOoBaHue apeoMeTpa Wik KOHCTPYUPOBAHUE JIOAKHU U ONIPEACIICHUE
€Erpy30n0AbEMHOCTH.

Pazgea S. PaGora u MOIIHOCTB. JHeprus

Mexanuueckasi pabota. MOITHOCTS.

[IpocThie MeXaHU3MBI: pbIyar, 0JIOK, HAaKJIOHHAs TUIOCKOCTh. [IpaBuio paBHOBecHs phiuara.
[Ipumenenue npaBuiIa paBHOBECHsI pbluara K 0J10Ky. «300Toe npaBmioy» Mmexanuku. KI1]]
MTPOCTBIX MEXaHU3MOB.

[IpocThie MeXxaHU3MBI B OBITY U TEXHUKE.

Mexanunueckas sHeprusi. Kunernueckas v noteHiuanbHas sueprus. [IpeBpaiienue oqHoro
BHJIa MEXaHUYECKON YHEPTUU B IPYroil. 3aKOH COXPAHEHUS YHEPTUU B MEXAHUKE.

JdemoncTpanuu

[Ipumepsl IPOCTHIX MEXAHU3MOB

JlabGopaTopHblie padoThI M ONBITHI

1. Onpenenenne pabOThl CUIIbI TPEHUS NMPYU PABHOMEPHOM JIBUXKEHUU TEJa 0
TOPU30HTATBHON OBEPXHOCTH.

2. ccnenoBanue ycioBUi paBHOBECHUSIpbIUAra.



3. smepenne KII/] HaKTOHHONUIIOCKOCTH.
4. I3yueHne 3aKOHAa COXPaHEHUs] MEXaHUYECKOWIHEPTUN.

8 KIIACC

Paznen 1. TenioBblie siBJIeHUS

Mogenu TBEPOTO, KUIAKOTO U ra3000pa3HOr0 COCTOSIHUM BellecTBa. Kpucrannuyeckue u
amopduble Tema. OOBSICHEHHWE CBOWCTB Ta30B, JKUIKOCTEH W TBEPIBIX TEN Ha OCHOBE
MOJIOKEHUM MOJIEKYJISIPHO-KMHETUYECKOM Teopuu. CMauMBaHWE WU KANWJUISIPHBIC SIBJICHUS.
TerioBoe pacIupeHue UCKATHE.

Temnepatypa. CBA3b TEMIIEPATYPHI CO CKOPOCTHIO TEIJIOBOTO JIBUKCHUSYACTHII.

Baytpennss sneprus CriocoObl ”3BMEHEHWs BHYTPEHHEN SHEPTHH: TEIIonepeaada u
coBeplieHre padoTsl. Bubl Teronepeaaun: TEMIOMNPOBOIHOCTh, KOHBEKIIMS, U3TyYCHUE.

KommaecTBo TennoThl. Y menpHas TEmI0EMKOCTh BelllecTBa. TemIooOMeH B TeIIOBOE
paBHOBecHeE. YpaBHEHHE TEIJIOBOTO OanaHca. [naBineHue u oTBepieBaHNE KPUCTALITUYECKUX
BEILIECTB. Y AebHAas TerioTa miaBiaeHus. [lapoodpazoBanue u konaeHcanus. Mcnapenue (MC).
Kunenue. Y aenpHas Teruiora nmapoodpa3oBaHus. 3aBUCHMOCTh TeMIIEpaTyphl KUTICHUS OT
aTMocepHOro JaBpieHus. BiaxHOCTh Bo3ayXa.

DHeprus TOIUIUBA. Y IeJIbHAs TEIIOTa CTOPAHMUSL.

[Ipunuunel padoTsl TerwioBbix apurateneil. KITJ[ remnoBoro npuraresns. TemnoBbie
JBUTATENH U 3aIIuTa okpysxkaromieit cpeasl (MC). 3akoH coXxpaHeHUs U PEBPAILEHUS SHEPTUH
B TerioBbIX npoueccax (MC).

JdemoHcTpanuu
. Habmroneane 6poyHOBCKOTOABIIKCHHMS
. Habmronennenud dyzun
. Habmronenue sSiBIeHU cMauMBaHKS M KaITJIISIPHBIXIBJICHUMA
. HabGnrogenue TemioBoro pacimpeHusaresn
. I3MeHeHue naBieHus raza npu M3MEHEHUU 00bEMa U HarpeBaHUM WIIMOXJIAKICHUN
. [IpaBuiia u3BMepeHUATEMITEPATYPHI
. BugsiTeruionepeaun
. OxJaxaeHue MMpy COBEPIICHUUPAOOTHI

© 0O N o OB W N PP

. HarpeBanue npu coBepiieHn# paboThl BHETHUMUCHIIAMU
10. CpaBHEHUE TEMIOEMKOCTEN pa3IMYHBIXBEIIECTB

11. HaOmrogeHueKuneHust

12. HabnmroieHre mocTosTHCTBA TEMIIEpaTyphl MPH TIaBICHUU
13. Monaenu TeIUIOBhIX ABUTaTEIEN

JlabGopaTopHblie padoThI M ONBITHI

1. ONBITHI IO OOHAPYIKEHUIO TEUCTBHS CHII MOJICKYJIIPHOTOMPUTSHKCHUS

2. OnBITHI 110 BBIPAIIMBAHUIO KPUCTAIIOB MOBAPEHHOW COJIM Miucaxapa

3. OnbITHI MO HAOMIOACHUIO TEMJIOBOIO PACHIMPEHUSI Ta30B, KUIAKOCTEN U TBEPIBIXTEN
4. OnpeneneHue AaBIeHUs BO3AyXa B OAJJIOHEIIPUIA



5. OnBITHI, IEMOHCTPUPYIOLIUE 3aBUCUMOCTD JaBJICHUs BO3yXa OT €ro o0béma u
HarpeBaHus WIN OXJIaKIECHUS

6. [IpoBepka runoTe3bl IMHEMHON 3aBUCUMOCTH JUIMHBI CTOJIOMKA KUJIKOCTH B
TEPMOMETPUUYECKON TPYOKE OTTEMIIEPATYPHI

7. Habntonenue n3aMeHeHusl BHyTPEHHEW SHEPTUHU Teja B pe3yJibTaTe TEIUIONepeaadn u
pabOoThl BHEIIHUX CHJI

8. MccienoBanue sIBJICHUS TEMJI000MEHA IIPU CMEIIMBAHUY XOJIOAHOW U TOpSYEHBOIBI

9. OnpeneneHne KOJIMUecTBa TEIIOTHI, MOIYYEHHOIO BOJIOM MPHU TEIJIOOOMEHE ¢ HarpeThIM
METAJITNYECKUMIMIIUHAPOM

10. OmpexeneHne yaeIbHON TEIUIOEMKOCTUBEILECTBA

11. HccnenoBaHue mpoueccaucnapeHus

12. OmpezaeneHne OTHOCUTEIBHON BIaXXHOCTUBO31yXa

13.  OmnpeneseHUe yaeabHON TEIUIOTHI IUIABICHUAIBAA

Pazgena 2. JjekTpuiyecKkue 1 MArHUTHbIE SIBJICHUS

Onekrpusanus Ten. /[Ba poaa 3JeKTpUyYecKuX 3apsioB. B3anMoaeincTere 3apsskeHHBIX TEL.
3akoH Kynona (3aBUCUMOCTB CHIIBI B3aUMOJEHCTBUS 3apsKEHHBIX TEJ OT BEJIMYMHBI 3apAI0B U
PACCTOSIHUS MEXKy TEJIaMu).

Dnekrpuyeckoe noJie. Hanpsok€HHOCTH 31eKkTpudeckoro nosis. [TpuHiun cynepno3nuuu
ANEKTPUUECKUX MOJIeH (Ha KAUeCTBEHHOM YPOBHE).

Hocurenu snextpuyueckux 3apsaaoB. DIEeMEHTapHbIA dJeKTpuuecKkui 3apsia. CTpoeHue
atoMa. [IpOBOTHUKY U TUAIEKTPUKH. 3aKOH COXPAHEHUS JJIEKTPUYECKOIO 3aps/a.

DNEKTPUYECKUN TOK. Y CIIOBHS CYIIECTBOBAHMUS JIEKTPUUECKOrO TOKA. FIcTOuHMKH
MOCTOSTHHOTO TOKA. JIeHCTBUS 3JIEKTPUUYECKOTO TOKA (TEIJI0BOE, XUMUYECKOE, MAarHUTHOE).
DNEKTPUYECKNN TOK B KUIKOCTAX Hrasax.

Onekrpudeckass nenb. Cumia Toka. Onekrpudeckoe HanpspkeHue. CONpOTUBIICHHE
IPOBOJHUKA. YJENbHOE CONPOTUBIEHHE BelmecTBa. 3akoH Oma s y4yacTkKa LEIH.
[TocnenoBaTenpHOE M APAUIEIBHOE COEINHEHUE TPOBOIHUKOB.

PaboTa 1 MOITHOCTB AJEKTPUUECKOTO ToKa. 3akoH [[xoyns— JleHna. DnekTpruueckue 1enu
U IOTpeOUTENHN INNEKTpUIecKoi sHepruu B ObITy. KopoTKoe 3aMblkaHuUE.

[TocTtostHHBIE MarHuThl. B3anmoaencTBIE MOCTOSIHHBIX MArHUTOB. MarHuTHOE TOJIE.
MaruauTHoe 1oJjie 3eMJId U €ro 3HaYeHHe 1S KU3HU Ha 3emuie. OnbIT DpcTena. MarHuTHoe
IOJIE DJIEKTPUYECKOTO TOKA.

[IpumeHeHue IeKTPOMarHuToB B TEXHUKE. JelicTBHE MAarHUTHOTO NOJI Ha TPOBOJIHUK C
TOKOM. DJIEKTPOJIBUTaTeIb MOCTOSHHOTO TOKa. Mcrosib30BaHUE 3JIEKTpoABUTaTENIEH B
TEXHUYECKUX YCTPOUCTBAX M HA TPAHCIIOPTE.

OmneiTel @apaned. SBneHue 3eKTpoMarauTHOW nHAYKuuu. [Tpasuio Jlenna.
Onextporenepatop. CrocoObl MOTyYeHHsI SICKTPUUECKOM SHEPTrun. DNEKTPOCTAHIIUY Ha
BO300HOBJISIEMBIX HCTOYHHUKAX YHEPTHH.



JdemoHcTpanumn

DIIEKTpU3ALUATE

JIBa poaa 3JIEKTPUYECKUX 3apsIIOB U B3AUMOJICHCTBUE 3aPSKEHHBIXTEN
Y CTpOUCTBO U IEUCTBUEAIEKTPOCKONIA
DIIEKTPOCTATUYECKAIUHAYKIUS

3aKOH COXpaHEHUS ANEKTPUUECKUX3APSIOB

[IpoBOAHMKYN UOUBIEKTPUKHU

MoaenupoBaHre CUIOBBIX JIMHUN 3JIEKTPUYECKOT OO
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. OnbITOpcTena
. MarauTHoe noJie Toka. OJEKTPOMATrHUAT
20. [lelicTBHE MAarHUTHOTO TOJIsI HA TPOBOAHUK C TOKOM 21 DneKkTpoiBUraTesnb
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IIOCTOSIHHOTOTOKA
22. UccnegoBanue sIBIEHUA 3JIEKTPOMArHUTHOMMHIYKIIAN
23. Onwitei®apanes
24. 3aBUCHMOCTD HaMpaBJIECHUS UHIYKIIMOHHOTO TOKA OT YCJIOBUN €rOBO3HUKHOBEHUS
25. DIIEKTpOreHepaTop NOCTOSTHHOTOTOKA

JlaGopaTopHbie padoThI U ONBITHI

1. OnbITHI MO HAOIOICHUIO AJICKTPU3AIUN TEJ UHIYKIUEH U MPUCONMPUKOCHOBEHUH

2. WccnenoBaHue NEUCTBUS SJIEKTPUUECKOTO IMOJISl HA TPOBOAHUKH HANDIICKTPUKH

3. COopka u mpoBepka pabOThI MEKTPUIECKOMN IIEMH TTOCTOSHHOTOTOKA

4. HV3MepeHHe U peryInupoBaHUE CUIBITOKA

5. N3mepeHue U peryinpoBaHUECHAIPSKEHUS

6.MccrnenoBanue 3aBUCIMOCTH CUJTBI TOKA, UIYILETO YEPe3 PE3UCTOP, OT COMPOTUBIICHHUS
pe3UCTOpa U HAMPSHKEHUSI HAPE3UCTOPE

7. ONBITHI, IEMOHCTPUPYIOIINE 3aBUCUMOCTD AJIEKTPUUECKOTO COMTPOTUBIICHUS TPOBOJHUKA
OT €ro JIJIMHBI, MJIOIIAY TIOTIEPEYHOr0 CEUeHUs UMaTeprana

8.ITpoBepka npaBuiia CI0KEHUS HANPSHKEHUHM MIPU MOCIEA0BATEIbHOM COCIMHEHUN
JBYXpE3UCTOPOB

9.IIpoBepka mpaBuiia Jyisi CUJIbI TOKA MPU HapaJUIEIbHOM COEIMHEHUUPE3UCTOPOB

10. Ompenenenue pabOThI AIEKTPUIECKOTO TOKA, UIIYIIET0 Yepe3pe3ncTop



11. OnpeneneHre MOIHOCTH 3JIEKTPUYECKOTO TOKA, BBIIEIIEMON HApE3UCTOPE

12. ccnenoBaHre 3aBUCUMOCTH CUJIbI TOKA, HAYLIETO YEPE3 JIAMIIOUKY, OT HAIPSKEHUS
HaHEU

13. Onpenenenue KII/{narpeBarens

14. VccnenoBaHre MAarHUTHOTO B3aUMOJENCTBHS TOCTOSIHHBIXMAarHuTOB

15. 3y4yeHre MarHuTHOTO TIOJISl TOCTOSIHHBIX MarHUTOB MPH UX 00bEINHEHUU
Vpa3/IeJICHUN

16. MccnenoBanne IeUCTBUS IIEKTPUUECKOTO TOKA HA MATHUTHYIOCTPENKY

17. OnbIThL, JEMOHCTPUPYIOLINE 3aBUCUMOCTh CUJIbI B3AMMOICVCTBUS KATYIIIKHA C TOKOM H
MarHuTa OT CUJIbl TOKAa M HAIIPaBJICHUS TOKA BKATYIIIKE

18. M3yyeHune nelcTBUS MATHUTHOTO TIOJII HA POBOJIHUK CTOKOM

19. KoHcTpyupoBaHue 1 u3ydeHue padoThIIIEKTPOABUTATENSA

20. U3mepenue KII/I a5ekTpoaBUraTenbHOMYCTAHOBKH

21. OnBITHI O UCCIEAOBAHUIO SIBJICHUS AJEKTPOMAarHUTHON MHIYKIIMH: UCCIIEOBAaHUE
WU3MEHEHUI 3HaYEHUs U HAPaBJICHUS MHAYKIIMOHHOTOTOKA.

9 KJIACC

Pasznen 1. Mexann4yeckue siBJ1eHHUS

Mexanundeckoe nBmxeHre. MarepuanbpHas Touka. Cuctema orcuéra. OTHOCUTEIIBHOCTD
MEXaHHYECKOTO JBWKEHUS. PaBHOMEPHOE NpsIMOJIMHENHOE NBMkeHne. HepaBHOMEpHOE
PSMOJIMHEWHOE JBUKECHUE.

CpenHsst 1 MTHOBEHHAs CKOPOCTb TEJIA IIPY HEPABHOMEPHOM JIBUKEHUU.

VYckopenue. PaBHOyCKOpeHHOE NpsMOJIMHEHOe nBuxkeHne. CBoOo1HOe najienne. OnbIThl
["anunesi. PaBHOMepHOE nBUKEHUE 110 OKpy)kHOCTH. [lepnoa u yactora obpamienus. JInneitHnas
Y yTII0Basi CKOPOCTH.

L{eHTpOCTPEMHUTEIIBHOE YCKOPEHHE.

[IepBbiii 3akoH HptoTona. Bropoit 3axkon Herotona. Tpernii 3akon Herotona. [Ipuaimn
CyHEPNO3ULINH CHIL.

Cuna ynpyroctu. 3akoH ['yka. Cumna TpeHus: cuiia TPEHUS CKOJIbKEHUS, CUJla TPEHUS
MIOKOS1, IPYTHUE BUABI TPEHUS.

Cuna TSXKeCTH U 3aKOH BCEMUPHOTO TATOTEHUS. Y CKOpEHHE CBOOOHOTO MaJICHHS.
Jemxenue manet Bokpyr Connua (MC). [lepBast kocmudeckasi ckopocts. HeBecomMocTh 1
IIEpErpy3KH.

PaBHOBecue maTepuanbHOM TOUKU. AOCOIOTHO TBEP0€E Tesno. PaBHOBecHe TBEPAOTO Tena
C 3aKPEIUIEHHON OCBIO BpameHuss. MOMeHT cuiibl. LIeHTp TskecTH.

Nmnynec Tena. 3menenne umiynsca. IMImynbsce cuiibl. 3aKOH COXPaHEHUS UMITYJIbCA.
PeaktuHoe npmxenue (MC).

Mexannueckas paboTa 1 MOIIHOCTb. PaboTa cui TskecTH, ynpyroctu, TpeHus CBsizb
sHepruu u padoTsl [loTeHnnanbHast SHEprus Tena, HOJHATOTO HaJl TOBEPXHOCTHIO 3€MITH.
[loTeHnmManbHas SHEPIUs CxKATOM NPy KUHbL. Kunetnueckas sneprus. Teopema o
KHMHETHYECKOW SHEPTUU. 3aKOH COXPaHEHUS] MEXaHUYECKOW SHEPIHH.



JdemoHcTpanumn

1. HabmroieHne MeXaHM4eCKOoro JBMKEHMSI Tela OTHOCUTENBHO PAa3HBIX TEIOTCUETA

2. CpaBHEHHUE NIyTE€W U TPACKTOPHUN JIBUKEHUS OJHOTO U TOTO XKE TEJIa OTHOCUTEIILHO
Pa3HBIX TEJIOTCUETA

3. "I3sMepenue CKopoCTH U yCKOPEHHUS IPSMOIMHENHOT O IBHYKCHH S

4. MccnenoBanne NPU3HAKOB PABHOYCKOPEHHOT OJIBUKEHUS

5. HabntoneHue ABMKEHUS Tela MOOKPYKHOCTH

6. HaOntoneHne MexaHM4eCcKuX SIBJICHUM, MPOUCXOASAIIMNX B cucTeMe oTcuéra « Temnexkan
npueé paBHOMEPHOM U YCKOPEHHOM JIBM)KEHUU OTHOCUTENBHO KaOWHeTapu3UKU

7. 3aBUCHUMOCTb YCKOPEHHMS TeJIa OT MAacChl Tea U JEHCTBYIOLIEH HA HETOCHJIBI

8. HaGmroneHne paBeHCcTBa CUIT IIPU B3aUMOIEHCTBUUTEN

9. U3meHeHune Beca Tena npu yckopeHHoM JasrkeHnn 10.1lepenava nmmymnsca npu
B3aumozenicteuu ten 11.IpeoOpa3zoBanus sHeprun npu B3aumoaerctsuu tein 12.Coxpanenue
MMITYJIbCA MPU HEYIIPYTOMB3aUMOIEUCTBUN

13.CoxpaHeHnne UMITyJbca Ipy adCOIOTHO ynpyroM B3aumozeiicteuu 14.Habmonenue
PEaKTUBHOTO JIBUKEHUS

15. CoxpaneHnue MexaHU4eCKOW SHEPTUH MPU CBOOOTHOMIIA/IEHUU

16. CoxpaneHnue MeXaHU4ECKOW SHEPTUH MPU IBUKEHUU TeJla MO/ 1eHCTBUEMITPYKUHBI

JlaGopaTopHbie padoThHI U ONBITHI

1. KonctpyupoBaHue TpakTa Jyisl pa3roHa U JAJbHEUILEr0 pABHOMEPHOTO JIBUIKEHUS
HIapyKa WA TEIEKKU

2. OrmpeneneHue cpeHeN CKOPOCTH CKOJBKEHUS OpyCKa MIIH JIBHKCHHS IIApHUKa 110
HAKJIOHHOU IJIOCKOCTH

3. OrmpeneneHne yCKOpEHUs Tesa MpU paBHOYCKOPEHHOM JIBUYKEHUU 110
HAaKJIOHHOUIUIOCKOCTH

4. VccnenoBaHue 3aBUCMMOCTH MYTH OT BPEMEHH MPU PABHOYCKOPEHHOM JBUKEHUU O€3
HAa4aJbHOU CKOPOCTH

5. TlpoBepka runoTessl: €ciiv MpU paBHOYCKOPEHHOM JIBUKEHUU 0€3 HayalbHOW CKOPOCTH
IyTH OTHOCSITCS KaK PsJl HEYETHBIX YHCEII, TO COOTBETCTBYIOIIUE MPOMEKYTKHU
BPEMEHNOANHAKOBBI

6. HccnenoBanue 3aBUCUMOCTU CHIIBI TPEHUS CKOJIBKEHUS OT CHIIBI
HOPMAJIbHOTOJIaBJICHUS

7. Onpenenenue k03¢pHULMEHTA TPEHUSACKOIBKEHUS

8. OmnpeneneHue xECTKOCTUNPYKUHBI

9. Onpenenenue pabOThl CUJIBI TPEHUSI IPU PABHOMEPHOM JIBHIKEHHUHU Te€Ja 10
TOpPU30HTAJIBbHOU ITOBEPXHOCTH

10. Ompenenennie pabOTHI CUIIBI YIIPYTOCTH IPU MOIBEME IPy3a C UCHOIB30BAHUEM
HEMOBUKHOTO U TIOJIBUKHOTOOJIOKOB

11. IsyueHue 3aKoHa COXpPAHEHUSIIHEPTUU



Pa3nen 2. MexaHn4yeckue KoJ1e0aHUsI U BOJIHbBI

KonebatenbHoe nBukeHue. OCHOBHBIE XapaKTEPUCTUKHU KOJIEOaHU: TEPHO/], YaCTOTa,
aMIuInTy1a. MateMaTudecKuil 1 NpyKUHHBIA MasiTHUKU. [IpeBpalienne sHepruu npu
K0J1e0aTEeIbHOM JIB)KEHUU. 3aTyxaroue kojaedanus. Beinyxaennsle konebdanus. Pe3onaHc.
Mexannyeckue BojHbl. CBOMCTBAa MEXaHUYECKUX BOJIH. [Ipo A0IbHBIE U TONIEPEYHBIE BOJIHBI.
JInrHa BOJIHBI M CKOPOCTH €€ paclpocTpaHeHus. MexaHn4yecKre BOJIHBI B TBEPJOM TeEJIE,
ceiicmuueckue BoHbI (MC).

3ByK. ['poMKOCTB 3ByKa H BbicOTa TOHA. OTpakeHue 3Byka. MH(}pa3Byk U yapTpa3ByK.

JdeMoHcTpanuu

1. HaGumronenue xosiebaHuii T€1 oA JEHCTBUEM CHUJIIBI TSKECTH U CHIIBIYIIPYTOCTH

2. Habnmronenue kojie0aHuii rpy3a Ha HUTH U HAIPY)KUHE

3. HabntoieHue BeIHYXIEHHBIX KOJI€OaHUM Upe30HaHCca

4. PacipocTpaHeHre NpOAOIbHBIX U ONEPEYHBIX BOIH (HAMOIEIIH)

5. HabGntoenue 3aBUCMMOCTH BBICOTHI 3ByKa OTYACTOThI

6. AKyCTHYECKHIPE30HaHC

JlabopaTopHbie padoThI M ONBITHI

1. Onpenenenre 4acToThl ¥ eproia KoeOaHU MaTeMaTHYECKOTOMAsITHUKA

2. OnpeneneHne 4acTOThl U Ieproia KoieOaHui NpyKUHHOTOMasiTHUKA

3. UccrnenoBanue 3aBUCMMOCTH TIepro/ia KoieOaHuil OBEIIEHHOTO K HUTH Tpy3a OT
JUTMHBIHUTH

4. VlccnenoBaHue 3aBUCUMOCTH MEpUO/Ia KOJIeOaHU MPY>KMHHOTO MasiTHUKA OT
MacchIrpy3a

5. [IpoBepka HE3aBUCUMOCTH NepHoJa KojiebaHHi rpy3a, HOJBEUICHHOTO K HUTH, OT
MacchIrpy3a

6. OnbITHI, IEMOHCTPUPYIOIINE 3aBUCUMOCTb NIEpHOa KoJeOaHUi Py KMHHOT'O MasiTHUKA
OT MAacChl Ipy3a U KECTKOCTUIIPYKUHBI

7. 3mepenue yckopeHus cBOOOIHOTOaIeHUS

Pa3znen 3. DjieKTpPOMArHUTHOE 1MOJIE€ M JJIEKTPOMATHUTHBIE BOJIHbI

DIEeKTPOMArHUTHOE MOJIe. DIEKTPOMArHUTHBIE BOJIHBI. CBOICTBA AJIEKTPOMATHUTHBIX BOJH
[ITkaya 3J1eKTPOMAarHUTHBIX BOJIH. MCOJIb30BaHME 3JIEKTPOMArHUTHBIX BOJIH JJIs1 COTOBOM
CBSI3H.

DJIeKTpOMarHuTHas mpupojaa ceera. CKOpocTh cBeTa. BoiHOBBIE CBOMCTBA CBETA.

JdemoncTpanuu

1. CBOMCTBa 3JIEKTPOMAarHUTHBIXBOJIH

2. BomHOBBIE CBOMCTBACBETA

JlabGopaTopHbie padoThI M ONBITHI

1. M3ydeHue CBOMCTB 3J€KTPOMAarHUTHBIX BOJIH C TOMOIIbI0 MOOMIIBHOTO TenedoHa



Pasnen 4. CBeroBble siBJIeHUS
JIydueBas monensb cera. Mcrounuku ceta. [IpsimonnHeiiHOe pacipocTpaHEHHUE CBETA.
3armenus Connua u Jlynsl. Otpaxenue cera. [lnockoe 3epkaiio. 3akoH OTpaKEHUs CBETA.
[Tpenomiienue cBeTa. 3aKOH MpesioMiIeHUs cBeTa. [101HOe BHYTpEHHEE OTPAKEHUE CBETA.
Hcnonp30BaHue NOJHOTO BHYTPEHHETO OTPAXKEHUS B ONITHYECKHUX CBETOBOJAX.
JIunza. Xox myuedt B tuH3e. OnTudeckas cucreMa goroanmnapara, MUKPOCKONa U
teneckona (MC). I'na3 kak ontuyeckas cucrema. bIM30pyKoCTh U JaTbHO30PKOCTb.
Pasnoxenue 6enoro ceera B criekTp. OnbiTel HetoToHA. Cll0XKEHUE CIEKTPATbHBIX I[BETOB.
Hucnepcus cgera.
JdeMoHcTpanuu
[TpstmonMHEHOE pacpOCTPAaHEHUECBETA.
OTtpakeHnecBeTa.
[Tonyuenune n300paxxeHui B MIOCKOM, BOTHYTOM U BBITYKJIOM3€pKaiax.
[IpenomnenuecserTa.
OnTHYECKNICBETOBO.
Xo Jtydeit B coOuparonieiinase.
XoJ JIy4ed B pacCerBarOIICHINH3E.
[Tosryuenue n300paxeHUi ¢ TOMOIIBIOJIUHS.
[Tpunuun aeiictBus poroanmnapaTta, MUKpockona u Teneckona. 10.Moaensriasa.

O N OTE WNRE

11 Paznoxxenue 6e0ro cBeTa BCOEKTP.
12. Tlomyuyenue 0enoro cBETa MpH CIOKEHUU CBETA PAa3HBIXIIBETOB.

JlaGopaTopHbie padoThHI U ONBITHI

1. HccnemoBanue 3aBUCIMOCTH yTJIa OTPAXKEHUS CBETOBOTO Jy4ya OT YIJIanaIeHuUs.

2. V3ydeHwue xapaKTepUCTHK M300paKeHHsI MpeaMeTa B IMII0CKOM3EpKale.

3. HccrnenoBanue 3aBUCMMOCTH YTJIa MIPEJIOMIICHHUSI CBETOBOTO JIy4a OT yTIiia majeHus Ha
IPAHMIIEKBO31YX~ CTEKIIO.

4. TlomyueHue N300pakeHUMN ¢ TOMOIIBIO COOMPAIOIICHITMH3BI

5. Omnpenenenue GOKyCHOrO pacCTOSIHUA U ONTUYECKON CHITBI CO OMPAIOIICHIINH3HI.

6. OmnbITHI MO Pa3noKEeHUIO OEOro CBETa BCIEKT.

7. OmBITHI IO BOCIIPUSTHIO IIBETA MPEIMETOB TIPHU UX HAOIIIOJCHHUH Yepe3
I[BETOBBIC(OUITBTPHI.

Pa3nen 5. KBantoBbie sIBJIEHUSA

OmnsiThl Pezepdopaa u nnanerapuas mojiens aroma. Mogens aroma bopa. Mcnyckanue u
MOIJIONIEHUE cBeTa aTOMOM. KBaHThI. JIMHEHYaThIe CIEKTPHI.

PanunoaktuBHOCTh. Anb(a, 6eTa U rammaunzinydeHus. CTpoeHue aTOMHOTO si/Ipa.
Hyxnonnas mogenpsaromMHoro sapa. M30Tomsl.

PagnoaktuBHbie npeBpamienus. [lepuoa nomypacnaga aTOMHBIX sJIED.

SAnepHbie peakyu. 3aKOHbI COXPAHEHUS 3apsIIOBOTO U MACCOBOIO UKCEI. DHEPTHUS CBS3U
aTOMHBIX siiep. CBsA3b Macchl U S3HEpPruu. Peakiuu cunTtes3a u geneHus saep. McrouHuku



sneprumn Connua u 38é3a (MC).
SAnepnas sHepreTuka. J[elicTBus paguoakKTUBHBIX U3 Ty4YeHHI Ha kuBble opraHnu3mMbl (MC).

JdeMoHcTpanuu

CnexTpbl U3ITy4eHUs UITOTJIOLICHHUS.
CrexTpbl pa3IM4HbIXa30B.

CnektpBosioposa.

Habmonenue TpekoB B kamMmepeBuibcoHa.
Pabora cuérunka HOHU3UPYIOIUXU3TYUSHUM.

o Ok wWwhNE

Peructpatius nznydeHus NpupoIHbIX MUHEPAIOB U MPOIYKTOB.

JlaGopaTopHbie padoThI M ONBITHI

1. HaGmromeHune CIIONTHBIX W TMHEHYATHIX CIICKTPOBU3ITYICHUS.

2. HccrnemoBaHre TPEKOB: U3MEPEHHUE SHEPTUH YACTHIIBI IO TOP MO3HOMY ITyTH
(modoTorpadusim).

3. HW3mepenue painoakTUBHOTOoHa.

IHoBTOpPUTEIBLHO-00001IAKOINIA MOAYJIb

[ToBTOpUTENHEHO-00001IAIOMINN MOAYITh IPEIHA3HAYECH [IJIS1 CUCTEMATU3AIMKU U 0000IICHUS
MPEAMETHOIO COJIEP KaHUs U OMbITA ACATEILHOCTH, TPUOOPETEHHOTO MPU U3YYEHUHU BCETO
Kypca (pU3UKH, a TaKKe JIJIs MOAr0TOBKHM K OCHOBHOMY TOCYJapCTBEHHOMY K3aMEHY MO
bu3uke 111 00yyaroluxcsl, BBIOPaBIIMX 3TOT YUEOHBIN MPEAMET.

[Ipu n3yueHnn TaHHOTO MOAYJISl PEATU3YIOTCSl U CUCTEMATU3UPYIOTCS BUJIBI A€ TETLHOCTH,
Ha OCHOBE KOTOPBIX 00ECIEeYMBACTCS JOCTIKEHHUE MTPEAMETHBIX U METAIIPEIMETHBIX
TUTAHUPYEMBIX PE3YJIbTaTOB 00yUYeHUs, HOPMHUPYETCS €CTECTBEHHO-HAYYHAsI TPAMOTHOCTb:
OCBOEHHE HAYYHBIX METOJIOB MCCJIEIOBAHUS SBJICHUIN TPUPOJIBI U TEXHUKH, OBJIaJICHUE
YMEHUSIMU OOBSICHATh (PU3UYECKUE SIBJICHUS, IPUMEHSIS ITOTYUYCHHbBIC 3HAHUS, pelaTh 3a/1a4H, B
TOM YHCJI€ KaueCTBEHHBIE U IKCIIEPUMEHTAIbHBIE.

[TpuHIMNIUANBHO AEATEILHOCTHBINA XapaKTep JaHHOTO pa3jielia peaiu3yercs 3a CU€T TOro,
YTO Y4alluecs BHITOJHSIOT 3a/1aHUsl, B KOTOPBIX UM MPEJIaraeTcs:

— Ha OCHOBE TOJIYYCHHBIX 3HAHUM PACNO3HABATh U HAYYHO OOBIACHITH (PU3HUECKHE
SABJICHHS B OKPY’KAIOILIEH IPUPOJE U NTOBCEAHEBHONKN3ZHU,

— HCTOJB30BaTh HAYYHBIE METOIbI UCCIEAOBAHMS (PU3UUECKUX SBJICHUIA, B TOM YHCIIC
JUISITIPOBEPKH TUIIOTE3 U TIOJTYYEHUS TEOPETUUECKUXBBIBOJIOB;

— OOBSICHATH HAyYHbIE OCHOBBI HAaM0O0JIe€ BaXKHBIX JOCTUKEHUN COBPEMEHHBIX
TEXHOJIOTUH, HallPUMEP, MPAKTUIECKOT'O UCTIOJIb30BAHUS PA3TMYHBIX HCTOYHUKOB YHEPTUU HA
OCHOBE 3aKOHAIIpE -~ BPAILEHHS U COXPAHEHHS BCEX U3BECTHBIX BUIOBIHEPIUU.

Kaxxnas u3 TeM JaHHOTO pa3zelia BKIYAET SKCIIEPUMEHTATBHOE UCCIIEA0BaHUE
oboOmaromiero xapakrepa. Paznen 3aBepiiaercst mpoBeIeHUEM TUarHOCTUYECKON 1 OLIEHOYHOM
paboThI 32 KypC OCHOBHOM IIIKOJIBI.



IINIAHUPYEMBIE OBPA30OBATEJIBHBIE PE3YJIBTATbBI

N3yuyenue yuebHoro npeamera «dusuka» Ha ypoBHE OCHOBHOTO 00IIEro o0pa3oBaHUs
JIOJDKHO 00eCreYnBaTh JOCTHKEHUE CIEAYIOIUX JIMYHOCTHBIX, METANPEIMETHBIX U
MPEIMETHBIX 00Pa30BaTENbHBIX PE3YJIbTATOB.

JIMYHOCTHBIE PE3YJIBTATHBI

Ilampuomuueckoe eocnumanue:

— TPOSIBJICHHUE UHTEPECA K UCTOPUU U COBPEMEHHOMY COCTOSTHUIO POCCUMCKON
buznyecKoHaYKH;

— IIEHHOCTHOE OTHONIIEHUE K JOCTUKEHUSAM POCCUICKUX YUEHBIX(PUZUKOB.

I'pasicoanckoe u 0yxoeHo-HpagcmeeHHoe 6ocnumanue:

— TOTOBHOCTb K aKTUBHOMY YYacTHUIO B O0CYXJAEHUU OOLIECTBEHHO-3HAYUMBIX U
TUYECKUX MPOOJIEM, CBSI3aHHBIX C MPAKTUYECKUM IPUMEHEHUEM TOCTHKEHUN(DU3UKY;

— OCO3HAaHHE BaKHOCTU MOPAJIHHO-ITHUECKUX MPUHITUTIOB B JIEATEIHHOCTHYUYEHOTO.

Icmemuueckoe gocnumanue:

— BOCIPHSTHE ICTETHUECKUX KaueCTB (PU3MUECKOi HAyKH: €€ TApMOHHYHOTO MTOCTPOCHHUS,
CTPOTOCTH, TOUHOCTH, TAKOHUYHOCTH.

Ilennocmu nayunozo nosnanus:

— OCO3HaHME LEHHOCTU (PU3MUECKON HAYKHU KaK MOLIHOI'O HHCTPYMEHTA [MO3HAHUS MUpa,
OCHOBBI Pa3BUTHS TEXHOJIOTH, BaKHEHIIEH COCTABIAIOIIEHKYIBTYPHI;

— Ppa3BUTHE HAYy4YHOH JIFOOO3HATEIBHOCTH, MHTEPECA K UCCIIEI0BATENbCKONAEATENHHOCTH.

Dopmuposanue Kyaomypol 300p06b: U IMOUUOHAIbHO20 0J1A20N0AYHUA:

— OCO3HAaHME LICHHOCTU 0€30MacHOro o0pa3a >KM3HU B COBPEMEHHOM TEXHOJIOTUYECKOM
MUpE, BaXXHOCTU IPaBUJI O€30M1aCHOT0 MOBEAEHUS Ha TPAHCIIOPTE, Ha IOPOTax, ¢
AJIEKTPUYECKUM U TEIIOBBIM 000PYI0BAaHUEM B JIOMAIIHUXYCIOBUSIX;

— c(OpMUPOBAHHOCTH HaBbIKA PEQIICKCHH, TIPU3HAHKE CBOETO MTpaBa Ha OIMIUOKY U
TaKOTI'o )K€ MpaBa y ApyrorovesoBekxa.

Tpyooeoe eocnumanue:

— aKTHBHOE y4acCTHe B PEIICHUU MPAKTHUECKUX 3a7a4 (B paMKax CEMbH, IITKOJIbI, TOPO/Ia,
Kpasi) TeXHOJIOTUIECKON U COITMATBHON HAMPaBICHHOCTH, TPEOYIOIINX B TOM YHUCIIC U
(bu3MYEeCKUX3HAHU;

— HHTEpeC K MPaKTUUECKOMY H3yUeHUI0 podeccui, CBI3aHHBIX CPUZUKOM.

IKonozuueckoe socnumanue:

— OpHEHTalus Ha MPUMEHEHHE (PU3NUECKUX 3HAHUHM IS pelIeHus 3a1a4 B 00J1acTu
OKpY>KaroIIel Cpeibl, MIIAaHUPOBAHUS MIOCTYITKOB M OIIEHKH WX BO3MOKHBIX TIOCTIEICTBUN IS
OKPYKarOUIECUCPEIBL;

— OCO3HaHHE INI00ATFHOTO XapaKTepa IKOJIOTUIECKUX MPOOJIEM U IyTel UXPEIICHHUS.

Aoanmayus 00yuarouwecoca K U3MEHAIOUWUMCA YCA0BUAM COUUATNbHOU U RPUPOOHOTL
cpeowl:

— MOTPeOHOCTH BO B3aUMOJICHCTBUU MPHU BHIMOJIHEHUH UCCIIETIOBAHUM U TPOEKTOB
($u3nYeCKOil HaIIPaBICHHOCTH, OTKPHITOCTD OMbBITY U 3HAHUSAMIPYTHUX;

— TOBBILIEHUE YPOBHS CBOEH KOMIIETEHTHOCTH Y€pe3 MPAKTUUYECKYIOIEATEIbHOCTb;



— MOTpeOHOCTH B ((OPMUPOBAHUU HOBBIX 3HAHUI1, B TOM UKCie (pOpMyIHpOBaTh HIIEH,
MOHSTHUS, TUIIOTE3bI 0 PUBNYECKUX 0OBEKTAX HSIBICHUSIX;

— 0co3HaHHe JePUIUTOB COOCTBEHHBIX 3HAHUN U KOMIIETEHTHOCTEN B 00JaCTU(DU3UKY;

— IUIAHUPOBAHHE CBOETO PA3BUTHA B PUOOPETEHUHN HOBBIX (PU3HMUECKUX3HAHUM;

— CTpeMJICHUE aHAJIM3UPOBAThH U BBIABIATH B3aUMOCBSI3U IPUPOIbI, 00IIECTBA U
HKOHOMHKH, BTOM YHCJI€ C UCTIOIb30BaHUEM (PU3HMUECKUX3HAHUM;

— OILIEHKA CBOUX JICHCTBUI C y4ETOM BIUSHHA HA OKPYKAIOIIYIO CPEIY, BOZMOKHBIX
rI100aBHBIX TOCTEICTBUM.

METAINPEIMETHBIE PE3YJIbTATHI

YHuBepcajbHblIe O3HABATEbHbIE 1€ CTBUS

ba3oevie nozuueckue oeiicmeusn:

— BBISABIIITH U XapaKTEPHU30BaTh CYIICCTBEHHBIC MPU3HAKH O0BEKTOB(SBICHUI);

— yCTaHaBJIMBaTh CYIIECTBEHHBIN MPU3HAK KIacCU(PUKAIIMU, OCHOBAHUS JIJIs1 0000IIIeHUS
WCPaBHEHUS;

— BBIIBJIATH 3aKOHOMEPHOCTH W ITPOTHBOPEYHS B pacCMaTPUBAEMBIX (haKTaX, JaHHBIX U
HAOTFOICHHUSIX, OTHOCAIINXCS K (DH3NICCKUMSBIICHHSIM;

—  BBISIBJIATH IPUYUHHO-CJIC/ICTBEHHBIC CBSI3U NP U3yUeHUN (DU3UICCKUX SIBJICHUHN U
IIPOIICCCOB; JIeJaTh BBIBOJIBI C UCITOI30BAHUEM JEAYKTUBHBIX U UHIYKTHBHBIX
YMO3aKIIOUCHHH, BBIIBUTATh THIIOTE3bI O B3aUMOCBS3AX (DM3UUCCKUXBEITUYHH;

— CaMOCTOSITEIHLHO BBIOMpATh CIIOCO0 penieHust yueOHo# Gpu3nyeckoi 3a1auu (CpaBHEHHE
HECKOJbKHX BapHUAHTOB PEIICHHS, BHIOOP HanOO0JIee TOIXOIAIIETO ¢ YIETOM CaMOCTOSTEIIEHO
BEIJICIICHHBIX KPUTEPHUCB).

ba3zoevie uccneoosamenvckue oelucmeus:

— HCTOJB30BaTh BOMPOCHI KaK UCCIIEIOBATEILCKIN HHCTPYMEHTIIO3HAHWS;

— TPOBOJHTH IO CAMOCTOSITEILHO COCTABICHHOMY TUTAHY OITBIT, HECIOXKHBIM (PU3UICCKUM
AKCTICPUMEHT, HEOOJIBIIIOE UCCIIeIOBAaHNE (PU3UICCKOTOSIBIICHNS,

— OILICHUBATh HA MPUMEHUMOCTD U JOCTOBEPHOCTH HH(POPMAIIHIO, IIOTYUYEHHYIO B X0JI€
HCCIICIOBAHMS MITHAKCIICPUMEHTA,;

— CaMOCTOSTENIbHO (hOPMYJIHMPOBaTh 0000IIIEHUS U BBIBOJIBI 110 pe3ysibTaTaM
MIPOBEIEHHOTO HAOIFOACHUS, OITBITA, CCIICTIOBAHNS;

— TPOTHO3UPOBATH BO3MOKHOE JaJIbHEHIIIee pa3BUTHE (PU3UICCKUX TIPOIIECCOB, a TAKKE
BBIJIBUTATH MPEIOJIONKEHUS 00 X Pa3BUTUHU B HOBBIX YCIIOBUSX HKOHTEKCTAX.

Paboma c ungpopmauei:

— TMPUMEHSITH PA3JIMYHBIE METO/IbI, THCTPYMEHTHI U 3aMPOCHI TP MOUCKE U 0TOOpE
uH(OPMAITUU WIH JTAHHBIX ¢ y4€TOM IIPEAIOKEHHON yaeOHOM (u3nuecKon3aaadn;

— aHaJM3UPOBaTh, CHCTEMATH3UPOBATh U UHTEPIPETUPOBATH HHOOPMALIUIO PA3TUYHBIX
BUJIOB U ()OPM MPE/ICTABICHUS,

— CaMOCTOSITEJIbHO BEIOMpATh ONTUMAJIbHYIO (hOpMY IpeICTaBICHUS HHPOpMAIIIHN U
WJUTIOCTPUPOBATH PEIIaeMble 3a/1a4l HECIIOKHBIMHA CXEMaMH, AruarpaMMaMu, HHOH TpaduKoi u
MXKOMOUHALIUSIMH.



YHuBepcajbHble KOMMYHUKATUBHBIC 1eiICTBUSA

Oowenue:

— B X0zI¢ OOCYXIEHHs Yy4eOHOro Marepuana, pe3yJbTaToB JIa0OpaTOPHBIX pPabOT u
MPOCKTOB 3a7aBaTh BOMPOCHI MO CYIIECTBY OOCYXIaeMOW TEeMbl W BBICKA3bIBaTh HWJICH,
HaIleJICHHBIC HA PEIICHHE 3a/1a91 1 TIOIICpKaHke OJaroXenaTeIbHOCTHOOIIECHNUS;

— COIIOCTABJISITh CBOM CYXKIEHUS C CY>KJICHUSAMH JIPYTUX YIACTHUKOB JUAJIOTa,
0OHapyKUBaTh PA3TUUUE U CXOJICTBOMO3UIIUN;

— BBIpaXKaTh CBOIO TOUKY 3PEHHMSI B YCTHBIX U MUCbMEHHBIXTEKCTAX;

— MyOJWYHO MPEICTABIATh PE3YIbTaThl BHITOJIHEHHOTO (PU3NYECKOTO OMbITA
(9KCTIEpUMEHTa, UCCIICOBAHUS, ITPOCKTA).

Coemecmuasn deamenbHOCmb (COMPYOHUUECMB0):

— TIOHMMATh W UCIIOJIH30BATh MPEUMYIIECTBA KOMAHAHONW U WHIANBUIYATbHON paOOTHI
IIPU pEUIEHUU KOHKPETHON (PU3NYECKOUIIPOOIEMBI;

— TMPUHUMATH LIEJIM COBMECTHOM JIeITeIbHOCTH, OPTaHU30BBIBAThH ICUCTBUS 110 €€
JOCTHKEHUIO: PACTIPECIISITh POJIH, 00CYXKAATh MPOIECCHl U PE3YIbTaThl COBMECTHOM pabOTHI;
0000111aTh MHEHUS HECKOIBKUXIIIOACH;

— BBINOJHATH CBOIO YacCTh paOOThI, JOCTUTAsl KAUECTBEHHOTO PE3yJIbTaTa Mo CBOEMY
HAIPaBJICHUIO U KOOPIUHUPYS CBOU JEHCTBUS C IPYTUMHU WICHAMUKOMAHIHI;

— OIICHUBATh KAYECTBO CBOETO BKJIAJa B OOITUH MPOIYKT MO KPUTEPHUIM,CaAMOCTOSITEIIBHO
chopMyTUPOBAaHHBIM YIaCTHUKAMUB3aUMOCHCTBHS.

YHuBepcaJbHbIe peryjisiTuBHbIE 1 CTBUS

Camoopzanuzayusn:

— BBISIBJISTH IPOOJIEMBI B )KU3HEHHBIX M YUECOHBIX CUTYAILUSIX, TPEOYIOUTUX JIJIsl PEIICHUS
bu3NUecKX 3HaAHU;

— OPHUEHTUPOBATHCS B PA3TMYHBIX IMOIX0aX MPUHATHS PEIICHUH (MHINBHIYAITbHOE,
MPUHATHUE PEIICHUS B TPYIIIE, TPUHATHE PEIICHUUTPYIIITON);

—  CaMOCTOSTEIBLHO COCTABIISATh AJITOPUTM pelieHus (PU3NICCKON 3aa4n WK TITaHa
UCCJIEIOBAHMSIC YIETOM UMEIOIITNXCSI PECYPCOB U COOCTBEHHBIX BO3MOKHOCTEH,
apryMEHTUPOBATH MpeJjiaraéMbple BapuaHThIPEIICHUH;

— JienaTh BEIOOP M OpaTh OTBETCTBEHHOCTH 3apEIICHHE.

Camoxonmpons (peghrexcus):

— J1aBaTh QJICKBATHYIO OIICHKY CUTYAIlUH U TIpeJIaraTh TUIaH eEU3MEHEHUS;

—  OOBSACHATH MPUYHMHBI JOCTKEHUS (HEAOCTHKCHHUS) PE3YJIbTaTOB JACATEILHOCTH,
JaBaThOIEHKY MTPUOOPETEHHOMYOIIBITY;

— BHOCHTH KOPPEKTHUBBI B JICATCILHOCTH (B TOM YKCJIC B XOJT BBITIOJTHCHHUS
(bU3UYECKOTONCCIIEIOBAHUS WU TIPOEKTA) HA OCHOBE HOBBIX OOCTOSITEILCTB, U3MEHUBIITUXCS
CUTYaI¥i, yCTAHOBJICHHBIX OIMMUOOK, BO3HUKIIUXTPYIHOCTEH;

— OIICHUBAaTh COOTBETCTBHE PE3yJIbTaTa IIEJIM UYCIOBHSIM.

ImMouuoHanbHBLIL UHMENTIEKM:

— CTaBUTh ceOsl HA MECTO JPYroro YejJoBeKa B X0JI€ CIIOpa UK AUC KyCCHHM Ha HAYYHYIO
TE€MY, IOHUMATh MOTUBbI, HAMEPEHUSI U JIOTUKYIPYTOTO.



Ilpunamue cebsa u opyzux:

— TMpU3HABATh CBOE MPABO HA OMIMOKY MPU pelleHud (PU3NYECKUX 3a]a4 UK B
YTBEPKJICHUAX HA HAYYHBIE TEMBI U TAKOE K€ IMPABOAPYIOrO.

HPEIMETHBIE PE3YJIBTATHBI 7 KJIACC

[TpenmeTHbIE pe3yabTaThl HA 0230BOM YPOBHE JOJIKHBI OTPakaTh CHOPMUPOBAHHOCTD Y
00y4aromuxcst yMEeHU:

— HCHOJB30BaTh MOHATUS: PU3NYECKUE U XUMUYECKUE SBJICHUS; HA0I0ICHHE,
HKCIIEPUMEHT,MO/I€]Ib, TUIIOTE3a; €AMHUIIBI (PU3UUECKUX BEJIMUMH; aTOM, MOJIEKYyIa,
arperaTHble COCTOSIHMSI BellecTBa (TBEPIOE, )KUKOE, Ta3000pa3HOE); MEXaHUYECKOE ABUKEHUE
(paBHOMEpHOE, HEPAaBHOMEPHOE, MPSMOJIMHENHOE), TPAEKTOPHS, PABHOICUCTBYIOIIAS CHII,
nedopmarius (yrpyras, IIacCTHIECKas ), HEBECOMOCTb, COOOIIAIONTUECICOCY/IbI;

— pasznuuath aBieHus (Auddy3us; TemIoBoe IBHKEHUE YaCTHUI BEILIECTBA; PABHOMEPHOE
JBUKEHUE; HEPABHOMEPHOE JBUKEHUE; NHEPLUS; B3aUMOJICHCTBHUE TEJI; PABHOBECUE TBEPABIX
TEJI C 3aKPEIUVIEHHOMN OCBIO BPAILICHHUS; IIepeaya JaBJICHUs TBEPABIMU TEIAMHU, )KUIKOCTIMH U
razamu; arMoc(epHOe JaBJICHUE; TUIaBAHUE TEJT; IPEBPALLEHUS MEXaHUUECKOW SHEPTHH) 1O
ONMCAHUIO UX XapaKTEPHBIX CBOMCTB U HA OCHOBE ONBITOB, JEMOHCTPUPYIOIIMX JaHHOE
(u3NYECKOESIBICHNUE;

— paclo3HaBaTh NPOSIBICHUE NU3YYEHHBIX (DU3NYECKUX SIBJICHUN B OKPYKAIOIIEM MHpPE, B
TOM uHciie (PU3UYECKUE SIBJICHUS B IPUPOJE: IPUMEPHI IBHKEHUS C PA3IMYHBIMU CKOPOCTSIMU B
YKUBOW MHEKHUBOI MPUPOJIE; NEHCTBUE CUIIBI TPEHUS B IPUPOJIE U TEXHUKE; BIUSHUE
aTMOC(EPHOTO JIaBJICHUS HA KUBOM OPraHu3M; IJIaBaHUE PBIO; PhIYary B TEJIEC YEJIOBEKa; MPU
3TOM NEPEBOJUTH MPAKTUUYECKYIO 3a/1a4y B yUeOHYI0, BBIACIATH CYIIECTBEHHbIE
CBOMCTBA/TIPU3HAKU (HU3UUECKUXSIBICHUM;

— ONMCHIBATh N3YUYECHHbIE CBOMCTBA TEJI U (PU3NYECKUE SIBICHUS, UCIIONB3YS (PU3NUECKUE
BEJIMYUHBI (Macca, 00bEM, TUIOTHOCTh BELIECTBA, BPEMs, IyTh, CKOPOCTb, CPEAHSSI CKOPOCTb,
cujia yIpyrocTH, CUJia TSKECTH, BEC TeJla, CUJIa TPEHUs, AaBieHue (TBEPIOro Tea, )KUIKOCTH,
ra3a), BBITAJIKMBAIOILAS CUJIa, MEXaHUYECKasi padoTa, MOITHOCTD, TJIEYO CUJIbI, MOMEHT CHJIbI,
KO3 GUIIUEHT MOJIE3HOTO JEHCTBUS MEXaHU3MOB, KWHETHUECKas U MMOTEHIMAIIbHAS SHEPTHS);
IIPY OTNMCAHUU TTPABUIILHO TPAKTOBATh (PU3U - YECKUW CMBICH UCTIONh3YEMBIX BETUIMH, UX
0003HaUCHUS U SUHUIIBI PU3NUYECKUX BETUYNH, HAXOAUTH (POPMYIIbI, CBS3BIBAIOIINE TAHHYIO
(bU3NYECKYI0 BETMYHUHY C IPYTUMH BEJIMYMHAMHU, CTPOUTH TPAPUKUA N3YUEHHBIX 3aBUCHUMOCTEN
(bU3NYECKUXBETUYMH;

— XapaKTepu30BaTh CBOWCTBA TeJl, PU3HUECKUE SIBJICHUS U MPOLECCHI, UCTIONb3YS
npaBuia CI0XKEeHUs CHIT (BJI0JIb OAHOU MpsiMOit), 3aKkoH ['yka, 3axoH Ilackans, 3akon Apxumena,
IIpaBUJIO paBHOBECHUs phiuara (0J10Ka), «30J10TOE MPABUIIO» MEXAHUKH, 3aKOH COXPaHEHUS
MEXaHUYECKOM dHEPTuu; IPU ITOM JaBaTh CIOBECHYIO (DOPMYIMPOBKY 3aKOHA U 3alMCHIBATh
€ro MaTeMaTUYECKOEBBIPAKEHHUE;

— 00BACHATDH (hU3HUECKUE SBICHUS, MPOLIECCHI U CBOWMCTBA TEJ, B TOM YHCIE U B
KOHTEKCTE CUTyallui TPaKTUKOOPUEHTUPOBAHHOTO XapaKTepa: BbIABIATH IPUUUHHO-
CJIEICTBEHHbBIE CBSI3U, CTPOUTH OOBACHEHHE U3 1—2 JTOTMYECKUX IIaroB ¢ Onopoi Ha 1—2
U3YYEHHBIX CBOMCTBA (DU3UUECKUX SIBJICHUH, PU3NUECKUX 3aKOHA UIIN3aKOHOMEPHOCTH;



— pewmath pacy€THble 3aJa4u B 1—2 NefCTBUA, UCTIONb3YS 3aKOHBI U (POPMYIIBL,
CBSI3bIBAIOIINE
(pu3nUecKUeBEIMYNHBI: HAOCHOBEAHAIN3aY CIIOBUA3a1aYN3a I ChIBATHKPATKOCYCIIOBUE, IO CTABI
ATh (PU3UUECKHUE BETMUUHBI B POPMYJIIBI M IPOBOAUTDH PACUEThl, HAXOAUTDH CIIPABOYHBIC JAHHBIE,
HEOOXOMMBbIE AJIs PEIICHUs 3aja4, OLIEHUBATh PEATUCTHUYHOCTD MOJIYYCHHON PU3nUYecKo
BEJIMYMHBI,

— pacro3HaBaTh MPoOIEMbI, KOTOPbIE MOYXKHO PELIUTh MPY OMOIIU (PU3UUECKUX
METO/OB; B OIMCAaHUU UCCIICJOBAHMUS BBIICTATH IPOBEPSIEMOE MPEIOI0KEHHE (THTIOTE3Y),
pa3nuyaTh U HHTEPIPETUPOBATH MOTYUECHHBIA PE3yNIbTaT, HAXOAUTH OLUIMOKH B XO/I€ OTIbITA,
JIeNIaTh BBIBOJIBI [I0 €TOPE3YNIbTaTaM;

— TPOBOJUTH OMBITHI IO HAOTIOJCHUIO (PU3NUECKUX SABICHUN HIN PU3NUECKUX CBONCTB
TeN: GopMyIHPOBATH MPOBEPSIEMbIE TPEANOI0KEHHS, COOMPATh YCTAHOBKY U3
PEII0KEHHOT0000PYIOBAHHSI, 3aMCHIBATH X0/ OTBITA U POPMYIHUPOBATHBBIBOIBI,

— BBIIOJIHATH NPSAMBIE U3MEPEHUS PACCTOSHUS, BPEMEHH, MaccChl Tela, 00bEMa, CUIIbI U
TEMIEPATYPHI C UCIIOJIb30BAHUEM aHAJIOTOBBIX U LIU(PPOBBIX MPUOOPOB; 3aIIUCHIBATH TOKA3aHUS
npuOOpOB C YUETOM 3aJaHHON aOCONIOTHOM MOIPEUTHOCTUU3MEPEHU;

— MPOBOJUTH UCCIIETOBAHUE 3aBUCUMOCTH OJTHON (PU3NUECKON BETMUUHBI OT IPYroH ¢
UCTIOJIb30BaHUEM TIPSMBIX U3MEPEHUH (3aBUCUMOCTH ITyTH PaBHOMEPHO JBIKYIIETOCS TEJa OT
BPEMEHH JBIKEHHUS TeJa; CHIIBI TPEHHsSI CKOJIBKEHHsSI OT Beca Teja, KauecTBa 00paboTKU
MOBEPXHOCTEH TENl M HE3aBUCUMOCTH CHJIBI TPEHUS OT TUIOIIAIU COTPHUKOCHOBEHUS TEIT; CHUITBI
YIPYTrOCTH OT YIJIMHEHUS NPY>KUHbI; BBITAJIKUBAIOIIEH CHIIBI OT 00BbEMA MOTPYKEHHOM YacTH
TeJa U OT IUIOTHOCTHU KMJIKOCTH, €€ He3aBUCUMOCTH OT INIOTHOCTH Teja, OT TIyOHHBI, Ha
KOTOPYIO MOTPYKEHO TEJI0; YCIOBUH MJIaBaHUs TEJ, YCIOBUM paBHOBECHS phluara U 0JIOKOB);
y4acTBOBATh B MJIAHUPOBAHUN y4E€OHOIO UCCIIEI0OBaHUS, COOMPATh YCTAHOBKY U BBITIOJIHSThH
U3MEpEHMsI, CTIeys MPeUI0KEHHOMY IJIaHy, GUKCUPOBATh PE3yIbTAThI MOIYICHHOM
3aBHCHUMOCTH (PM3UYECKUX BEJIMYMH B BUE MPEATOKEHHBIX TaOIUIl 1 TpauKoB, AeNaTh
BBIBO/JIBI 110 PE3YIbTaTaAMUCCIICIOBAHUS;

— MPOBOJUTH KOCBEHHbIE U3MEPEHUS (PU3NUECKUX BEIMYUH (IJIOTHOCTH BEILIECTBA
KHUIKOCTHU U
TBEPAOTOTEINA;CUIIATPEHUACKOIbKEHHUS; JaBJICHUEBO3/1yXa; BbITAJIKMBAIOLIAsICIIIA, I CTBY OIS
Ha MOTPYKEHHOE B JKUJKOCTH T€JI0; KOA((ULIUEHT MOJIE3HOT0 JEHCTBUS MPOCTHIX
MEXaHHU3MOB), CJIEIYS MPEAT0KEHHOW NHCTPYKIIUU: TTPH BBHITIOTHEHUW U3MEPEHHI cOOUpaTh
IKCMIEPUMEHTATIBHYIO0 YCTAHOBKY U BBIUUCIIATH 3HAUEHUE HCKOMOWBEINYNHBI,

— co0nroaaTh NpaBuiia TEXHUKHU 0€30MaCHOCTH MpU padboTe ¢
71a060paTOPHBIMOOOPYJOBAHUEM;

— yKa3bIBaTh IPUHLHUIIBI JIEHCTBUS IPUOOPOB U TEXHUUECKUX YCTPONCTB: BECHI,
TEPMOMETP, AMHAMOMETP, COOOIIAIOIINECS COCYIbI, 0apOMETp, pblUar, MOJBUKHBIN U
HEMOIBMKHBIN OJIOK,HAKJIOHHASATIIIOCKOCTH;

— XapakTepu30BaTh MPUHLUIIBI AEUCTBUS U3YUSHHBIX IPUOOPOB M TEXHUYECKUX
YCTPONCTB C OMOPOil Ha UX ONMUCAHUS (B TOM YHCIIE: MOIIIUITHUKY, YCTPOMCTBO BOAOIPOBOA,
TUPABINYECKUI pecc, MAaHOMETP, BHICOTOMED, ITOPIIHEBOI HACOC, ApEOMETP), UCTIOB3YsI



3HAHUA O CBOMCTBAX (PU3NUYECKUX SBJICHUI U HEOOXOAMMBbIE (PU3NUECKUE 3aKOHBI,
WU3aKOHOMEPHOCTH;

— TMPHUBOJAUTH IPUMEPHI / HAXOAUTH HH(OPMALIHUIO O IPUMEpax MPAKTHUECKOTO
UCIOJIB30BaHus (GU3NYECKUX 3HAHHUM B MMOBCEIHEBHON KU3HU JJIs1 00ecTieueHus1 0e30MacHOCTH
npu 0OpaIleHny ¢ MpuOopaMu U TEXHUYECKUMHU yCTPOMCTBAMU, COXPAHEHUS 3IOPOBBS U
COOIIOACHHSI HOPM 9KOJIOTHYECKOTO MIOBEICHUS B OKPYKaIOIIEHCPELE;

— OCYUIECTBJIATH OTOOP NCTOYHUKOB MH(POpMaALUH B ceTh VIHTEpHET B COOTBETCTBUHU C
3a/IaHHBIM ITOMCKOBBIM 3aIllpOCOM, Ha OCHOBE UMEIOIIUXCS 3HAHUM U IIyTEM CPaBHEHHUS
Pa3IMYHBIX UCTOYHUKOB BBIIEIATH MH(POPMALIMIO, KOTOPas SBISETCS NPOTUBOPEYUBON WIIN
MOJKET OBIThHEI0CTOBEPHOI;

— HCIIOJIb30BATh MPH BHITIOJHEHUH YUEOHBIX 3aJaHIIl HAYYHO-TIOMYJIAPHYIO
JUTEPATYPY(PU3NUECKOTOCOACPKAHNSA, CIPABOYHbBIE MAaTEPHAIIbI, pecypchl ceTu HTEpHET;
BJIAJETh NPUEMAMH KOHCIIEKTUPOBAHUS TEKCTa, TpeoOpa3zoBaHus HH(POpMALMU U3 OAHOU
3HAKOBOW CUCTEMBI B JPYIYIO;

— CcO03JaBaTh COOCTBEHHbIE KPAaTKUE MMUCbMEHHBIE U YCTHBIE COOOIIEHUS HA OCHOBE 2—3
UCTOYHUKOB MH(POpMALIUN PU3NYECKOTO COAEPKAHUS, B TOM YHUCIIEe TyOIMYHO JIe]aTh KpaTKue
COO0O0ILIEHUs 0 pe3yJibTaTaxX MPOEKTOB W yUeOHBIX UCCIEA0BaHUN; IPU STOM I'PaMOTHO
UCITI0JIb30BaTh U3YUEHHBI MOHATUMHBIN annapat Kypca (GU3HKHU, COMPOBOXKIAThH
BBICTYIUUICHUETIPE3EHTALUEH;

— MpY BHIIIOJIHEHUH YY€OHBIX MPOEKTOB U UCCIEI0BAHUN pacipenesiTb 00sI3aHHOCTH B
Ipynne B COOTBETCTBUM C IIOCTABJIEHHBIMH 33ja4aMH, CJICAUTh 32 BBIIIOJHEHUEM IIJIaHA
NeHCTBUIM, aJIeKBaTHO OLIEHUBATh COOCTBEHHBIN BKJIaJ B JEATEIBHOCTh IPYIIIBL; BHICTPAUBATh
KOMMYHUKAaTUBHOE B3aWMOJEHCTBUE, YUUTHIBAsI MHEHUEOKPYKAIOLIUX.

8 KJIACC

[IpenMeTHbIE pe3yabTaThl HA 0a30BOM YPOBHE JOJIKHBI OTPpaKaTh CHOPMUPOBAHHOCTD Y
0o0yJaroumxcsi yMEHHUI:

— HCHOJIB30BAaTh MOHATHUS: Macca U pa3Mepbl MOJIEKYJI, TEINIOBOE ABUKEHUE ATOMOB U
MOJIEKYJI, arperaTHbIe COCTOSIHUS BEIIECTBA, KPUCTAIUTMYECKUE U aMOp(HBIE Tea,
HACBIIICHHBINA U HEHACBHILLICHHBIN Nap, BJIa)XHOCTh BO3AyXa; TEMIIEPATypa, BHYTPEHHSS SJHEPTHS,
TETJIOBOM ABUTATENb; SJIEMEHTAPHBIN JICKTPUYECKUAM 3apsil, SJICKTPUIECKOE T0JIE,
MIPOBOJIHUKH U TUIJICKTPUKH,IIOCTOSTHHBIN SJICKTPUUECKAN TOK, MArHUTHOETIOJE;

— paznuyaTh ABJICHUS (TEIJIOBOE paCIIMPEeHHE/CKATHE, TeIIoNepeaada, TEIIOBOe
paBHOBECHE, CMAauMBaHUE, KAaTWIJIIPHBIC SIBJICHUS, UCTIAPEHUE, KOHAEH AU, TUIABJICHUE,
KpucTaji3aius (0TBepAeBaHue), KUTICHHE, TeIionepeaaya (TerionpoBOIHOCTh, KOHBEKIIHS,
U3JIyYEHUE); AJIEKTpU3alUs TeJl, B3aUMOJICHCTBUE 3apsI/IOB, IEUCTBUS AJIEKTPUUECKOTO TOKA,
KOPOTKO€E 3aMbIKaHUE, B3aNMOJEUCTBUE MArHUTOB, IEMICTBUE MATHUTHOTO MOJISI HA TPOBOIHUK
C TOKOM, AJIEKTPOMAarHuTHasi HHAYKIMA) [0 OMMCAHUIO UX XapAaKTEPHBIX CBOMCTB U HA OCHOBE
OTBITOB, JIEMOHCTPUPYIOIIUX JaHHOE (DU3NUYECKOE SIBJICHUE;

— pacrmo3HaBaTh MPOSBICHUE U3YYCHHBIX (PU3UUECKUX SBJICHUM B OKPY’KAIOIIIEM MUPE, B
TOM 4ucie GU3NYECKUE IBJICHUS B IPUPO/IC: MOBEPXHOCTHOE HATSHKEHHUE U KAIMMILIIPHBIE



SBJICHHSI B IPUPOJIE, KPUCTAJUIBI B IpUpoAe, uanydeHue ConHia, 3amep3aHue BOAOEMOB,
MOpcKHe Opu3bl, 00pa30BaHKUE POCHI, TYMAaHA, UHES], CHETA; DJICKTPUUECKUE SBJICHUS B
atMoc(epe, IMEKTPUIECTBO KUBBIX OPTaHU3MOB; MarHUTHOE T0JIe 3eMIIH, Ape( Moo COoB,
POJIb MAarHUTHOTO MOJIS AJISI )KU3HU Ha 3eMJIe, MOJISIPHOE CUSIHUE; IPU 3TOM IEPEBOUTH
PAaKTHUECKYIO 3a]1a4y B y4EOHYIO, BBIICISAThH CYIIIECTBEHHBIE CBOMCTBA/TIPU3HAKH
(bU3HYECKUXIBICHUIA;

— ONMCHIBATh U3YUYEHHBIE CBOMCTBA TEJI U (PU3NUYECKUE SIBICHUS, UCIIONIB3YS (PUBNUECKUE
BEJIMUMHBI (TEMIEpaTypa, BHYTPEHHSS SHEPT U, KOJMUYECTBO TEIUIOTHI, yIEIbHAS
TEIUIOEMKOCTh BEILIECTBA, Y/EJIbHAs TEIUIOTA IUIABJIEHMUS, yAeIbHas TEIIOTa IapooOpa3oBaHus,
ylieJbHas TeIJI0Ta CrOpaHus TOTUIMBA, KOAPPUIIUEHT MOJIE3HOTO ACHCTBUS TEIIOBON MAIIUHBI,
OTHOCHUTENBHAS BIIAJKHOCTh BO3yXa, dJIEKTPUUECKUN 3apsijl, CUJIa TOKA, JIEKTPUIECKOE
HaIpsHKEHUE, COMTPOTUBIIEHHE MTPOBOJIHUKA, YAECIbHOE COPOTUBIIEHUE BEIIECTBA, padoTa 1
MOIIIHOCTb AJIEKTPUYECKOT0 TOKA); MPU ONMHMCAHUH MPABUIIBHO TPAKTOBATh (PU3MUECKHUI CMBICT
UCIOJIb3YEMBIX BEJIMYMH, 0003HAYEHUS U €QUHUIIBI (PU3UUYECKUX BEJIMYMH, HAXOAUTh (POPMYIIbI,
CBSI3BIBAIOIIME JAHHYIO (PU3UUYECKYIO BEIMUMHY C APYTUMHU BEIMUYUHAMU, CTPOUTH I'paUKH
U3YYEHHBIX 3aBUCUMOCTEN (PU3NUECKUXBETNYNH;

— XapaKTepu30BaTh CBOWCTBA Tel, (PU3MUECKUE SABJICHUS U MIPOLIECCHI, UCIIObB3YS
OCHOBHBIE TIOJIOKEHHSI MOJIEKYJISIPHO-KUHETHYECKON TEOPUH CTPOEHHUSI BELIECTBA, IPUHIIUI
CyNepro3uIuuNoici(Ha KaYeCTBEHHOM YPOBHE), 3aKOH COXpaHEHUs 3apsAa, 3akoH Oma s
y4acTKa LenH, 3aKoH /oy - JIeH1a, 3aKOH COXpaHEHUs SJHEPTUH; IIPU 3TOM JaBaTh
CJIOBECHYIO (JOPMYJIUPOBKY 3aKOHA U 3aIIUCHIBATH €0 MaTEMaTHUECKOE BhIPAXKECHUE;

— 00BACHATH (PU3HUECKUE IPOLECCH U CBOWCTBA TEJI, B TOM YHCIIE U B KOHTEKCTE
CUTYALUI PAKTUKO-OPUEHTUPOBAHHOIO XapaKTepa: BbISIBIATh IPUUYNHHO-CIIEICTBEHHBIE
CBSI3U, CTPOUTH OOBSCHEHHE U3 | - 2 JOTUYECKUX IIaroB ¢ OMopoi Ha 1 - 2 U3y4eHHBIX
CBOMCTBA (PU3UYECKUX SIBJICHUH, PU3NUECKUX 3aKOHOB UJIM 3aKOHOMEPHOCTEM; peraTh
pacy€THble 3a/1a4u B 2 - 3 1€UCTBUS, UCIOJB3YS 3aKOHBI U (DOPMYJIbI, CBSI3bIBAIOIIINE
(du3nYecKue BEIMYUHbBI: HA OCHOBE aHAJIM3a YCJIOBHS 33J]a4M 3alIUChIBATh KPATKOE YCIOBUE,
BBISIBJISITH HEJOCTATOK JIaHHBIX JJIs PELIEHUs 3a7auu, BBIOUPATh 3aKOHBI U (POPMYIIHI,
HEOOXOMMbIE AJis €€ pelIeHUs], IPOBOJUTH Pacu€Thl U CPABHUBATH MOTYYECHHOE 3HAYCHUE
($u3nYECKO BETUYUHBI C U3BECTHBIMUAHHBIMU;

— pacrno3HaBaTh MNPOOJEMbl, KOTOPbIE MOXKHO PpEHIMTh MPH TMOMOIIM (PU3HUYECKUX
METOJOB; HCIIOJb3Yysl OINHUCAHUE MCCIEAOBAHUA, BBIICIATH MPOBEPSEMOE MPEIAIOIOKEHHUE,
OLICHMBATh NPaBUIILHOCTH MOPSJIKA IPOBEACHUS UCCIIEIOBAHMNS, AENAThBBIBOBI;

— TMPOBOAUTH OIBITHI 10 HAOIIOACHUIO PU3UUECKUX SABICHUNA UM (U3UUECKUX CBOWCTB
TEN
(KanWIIISIpHBIES BJICHH S, 3aBUCMOCTB/IaBICHUSIBO31yXa0TEr000bEMa, TEMITEPaTy Pbl; CKOPOCTHUIIP
0 - I[ecca OCTBhIBAHUSA/HATPEBAHUS MIPU U3IYUYCHUHU OT LBETA U3TyYarOIIeH/MOoTI0maonen
IIOBEPXHOCTH; CKOPOCTb UCIIAPEHMS BOBI OT TEMIIEPATYPHI JKUAKOCTH U IUIOIIAIN €€
IIOBEPXHOCTH; MIEKTPU3ALUS TEI U B3aUMOACHCTBUE MIEKTPUUECKUX 3apsAI0B; B3aUMOACHCTBUE
IIOCTOSIHHBIX MarHUTOB, BU3YyaJIM3all¥sl MATHUTHBIX I10JIEM MOCTOSSHHBIX MarHUTOB; ACUCTBUSA
MAarHUTHOTO MOJIS HA IIPOBOJHUK C TOKOM, CBOMCTBA 3JIEKTPOMAarHuTa, CBOMCTBa



3JIEKTPOJIBUTATEIISl TOCTOSIHHOTO TOKA): (POPMYJIMPOBATH IPOBEPSIEMbBIE IPEAIONOKEHNUS,
co0upaTh yCTAaHOBKY U3 NPEJI0AKEHHOIO 000pyA0BaHNUS; ONMCHIBATH X0/ OIbITA U
(bOpMyIMPOBATHBHIBOIHI;

—  BBITIOJIHATH MPAMBIE H3MEPEHUS TEMIIEPATYPhl, OTHOCUTEIBHON BIAKHOCTH BO3/yXa,
CHWJIBI TOKA, HATIPSKEHUS C MCTIOJIb30BAHUEM aHAJIOTOBBIX TPHUOOPOB U TATYMKOB (PU3UUECKUX
BEJIMYMH; CPABHUBATH PE3YJIbTAThl U3MEPEHUH C YUETOM 3aJaHHON a0CONMIOTHONIIOTPEITHOCTH;

— IPOBOJUTH UCCIIETOBAHUE 3aBUCUMOCTH OJTHON (PU3NUECKON BETMUMHBI OT IPYrou ¢
UCIIOJIb30BaHUEM NPSMBIX U3MEPEHUH (3aBUCUMOCTD COITPOTUBIIEHUS IPOBOJHUKA OT €r0
JUIAHBI, IJIOLA/IA NONIEPEYHOI0 CEUEHHUS U YJEIBHOTO COIIPOTUBIICHUS BEIIECTBA IPOBOIHUKA;
CHWJIBI TOKA, WAYIIETO Yepe3 MPOBOIHUK, OT HAMPSLKEHUS HA TIPOBOIHUKE;UCCIIEI0OBAHNE
MOCIIEI0BATEIBHOTO U MapauIeIbHOTO COeIMHEHUH MPOBOIHUKOB): TUIAHUPOBATh
UCCIIEIOBaHNE, COOMPATh YCTAHOBKY U BBITIOJHSITH U3MEPEHUS, CIEAYs MPEIJI0KEHHOMY IIaHy,
¢buKcHpOBaTh Pe3yabTaThl MOTYUYEHHON 3aBUCIMOCTH B BUIE TaOIHIl U TpadUKOB, A€TaTh
BBIBO/JIbI 110 PE3YJIbTaTaAMUCCIIEI0BAHUS;

— IPOBOJUTH KOCBEHHbIE U3MEPEHUS (PU3UUECKUX BEIUYUH (yAeTIbHas TEIIOEMKOCTD
BEIIECTBA, CONPOTHUBIICHUE MPOBOIHUKA, PA00Ta U MOIIHOCTb NEKTPUUYECKOTO TOKA):
IUTAHUPOBATh U3MEPEHUS, COOMPATh IKCIEPUMEHTAIBHYIO YCTAHOBKY, CIIEAYs IPEAI0KEHHOM
WHCTPYKIIUH, U BBIYUCIISATH 3HAUYCHUECBEINIHHBI;

— co0MI0aaTh NpaBUIa TEXHUKH 0€30MaCHOCTH MpH padboTe ¢
71a00paTOPHBIMOOOPYJOBAHUEM;

— XapaKTepu30BaTh NPUHUUIIBI JEHCTBUS U3yUYEHHBIX TPUOOPOB U TEXHUYECKUX
YCTPOMCTB € OMOPOM Ha MX ONMHUCAHUA (B TOM YHCIIE: CUCTEMA OTOIJIEHUS JOMOB, TUTPOMETP,
napoBasi TypOMHa, aMIIEPMETP, BOJIBTMETP, CUETUUK IEKTPUUECKOM dHEPruH,
AJIEKTPOOCBETUTEIBHBIE MPUOOPHI, HATPEBATEIBHBIC AIEKTPONPUOOPHI (IIPUMEPHI),
ANEKTPUUYECKUE TPEOXPAHUTENH; dJICKTPOMATHUT, JIEKTPOIBUTATEINb TOCTOSTHHOTO TOKA),
UCTIOJNB3YS 3HAHUS O CBOMCTBaX (PM3MUECKUX SIBJICHUN U HEOOXOAMMBIE
bu3nYECKNe3aKOHOMEPHOCTH;

— pacrno3HaBaTh NMPOCThIE TEXHUUECKHUE YCTPOMCTBA U U3MEPUTEIbHBIE TPUOOPHI 110
CXEMaM U CXeMaTUYHBIM PUCYHKaM (3KUKOCTHBIN TEPMOMETP, TEPMOC, ICUXPOMETD,
TUTPOMETP, IBUTATEh BHYTPEHHETO CTOPaHUs, 3JIEKTPOCKOII, PEOCTaT); COCTABISITh CXEMbI
AIIEKTPUYECKHUX LENeH C MOCIe0BaTeIbHBIM U apauIeIbHBIM COEIMHEHUEM DJIEMEHTOB,
pasnuyas ycIOBHbIE 0003HAYCHHSI SJIEMEHTOB DJICKTPUICCKUXIICTICH;

— TMPUBOJIUTH MIPUMEPHI/HAXOIUTh HHPOPMAITHIO O TPUMEPaX MPAKTUIECKOTO
UCTIONTb30BaHUS
(bU3MYEeCKUX3HAHUNBIIOBCETHEBHOMKU3HUITII00eCcTIeueHUs10€30MaCHOCTUITPUOOpaIllEeHUUCTIPU
O0opaMM U TEXHUYECKUMHU YCTPONCTBAMH, COXPAHEHUS 37J0POBbs U COOJIOICHHUS HOPM
HKOJIOTUYECKOTO MOBEJCHUS B OKpY KalolehHcpee;

— OCYUIECTBJIATH MOUCK MHPOPMAUU PU3NIECKOTO coiepkaHus B ceTu IHTepHeT, Ha
OCHOBE UMEIOUINXCS 3HAHUN U IIyTEM CPABHEHUS JAOIOJHUTENIBHBIX HCTOUHUKOB BbIIEIAT
UH(pOpMaIMIO, KOTOpast SIBJISIETCS IPOTUBOPEUNBOM UIIM MOXKET OBITBHEJOCTOBEPHOM;

— HCII0JIb30BATH IIPU BBINIOJHEHUH YU€OHBIX 3aJaHUIl HAYyYHO-TIONYJIIPHYIO JIUTEPATYPY



(du3nUecKoro copepikaHus, ClipaBOYHbIe MaTepUalbl, pecypchl ceTi IHTepHeT; BlaieTh
npruéMamMu KOHCTIEKTUPOBAHUS TEKCTa, MpeoOpa3oBaHus MH(OPMAIIK U3 OJTHOM 3HAKOBOM
CUCTEMBI BIPYTYIO;

— CcO037aBaTh COOCTBEHHBIE MMCHbMEHHBIE M KPAaTKHE YCTHBIE COOOIICHMs, 000011as
uHGOpPMAITHIO U3
HECKOJIbKMXHUCTOYHUKOB(U3NUECKOT0COIepKaHUs, BTOMUUCIICITYOIMYHONIPEACTABISATHPE3YIbTa
ThI IPOEKTHOM HITU MCCIIEI0BATEIbCKON IEATEIBHOCTH; TIPU 3TOM IPaMOTHO HCIIOIh30BATh
U3y4YeHHBIN MOHATUHHBIN anmapar Kypca GU3MKU, COMPOBOXKAATH BHICTYIIIICHUEIPE3CHTAINECH;

— TP BBINOJIHEHUH Y4EOHBIX MPOEKTOB U HCCIeT0BAaHUN (PU3NUECKHUX MPOLIECCOB
pacnpeaensatb 00s3aHHOCTH B TPYIINE B COOTBETCTBUH C MTOCTABICHHBIMU 33/Ila4aMHt, CICIUTH 32
BBITIOJTHEHUEM IIJIaHa JIEHCTBUI U KOPPEKTUPOBATH €r0, aJICKBATHO OIICHUBATH COOCTBEHHBII
BKJIAJ] B IEATEIHHOCTh TPYIIIbI; BBICTPAUBATH KOMMYHUKATHBHOE B3aUMOICHCTBHUE, IPOSIBIISS
TOTOBHOCTD Pa3pemaTbKOH(IHKTHI.

9 KJIACC

[TpenMeTHBIC pe3yabTaThl Ha 0a30BOM YPOBHE JOJKHBI OTpakaTh CHOPMUPOBAHHOCTD Y
00yJaronmxcsi yMEHHUIM:

— HCITIOJIb30BATh MOHITHS: CHCTEMa OTCYETA, MaTepraibHas TOUYKa, TPACKTOPHS,
OTHOCHUTEJIbHOCTh MEXaHMYECKOTO ABMKCHUS, Aeopmarius (yrpyras, IIacTHIecKas ), TpeHHE,
IICHTPOCTPEMUTEIILHOE YCKOPEHUE, HEBECOMOCTD U TIEPETPY3KH; LIEHTP TSHKECTH; aOCOTFOTHO
TBEPIOE TEJIO, IIEHTP TSHKECTH TBEPIOTO Tella, PABHOBECHE; MEXaHUYECKHE KOJICOaHUS U
BOJIHBI, 3BYK, HH(PPaA3BYK U yIbTPa3BYK; AJICKTPOMArHUTHBIC BOJIHBI, IITKajIa
AJIEKTPOMArHUTHBIX BOJIH, CBET, OJIM30PYKOCTh M JAITBHO30PKOCTh, CIICKTPHI UCITYCKaHUS U
TOTJIONICHHMS;, alb(a, 6eTa U raMMa-u3TydeHUS, U30TOIIbI, sIIePHAsIIHEPTCTHKA,

— pas3iauyath SABJICHHS (PAaBHOMEPHOE U HEPABHOMEPHOE MPSIMOJIMHEHHOE JIBHIKECHUE,
PaBHOYCKOPEHHOE MPSIMOJIMHEHHOE IBIXKEHHE, CBOOOTHOE MTa/ICHHUE TEJI, PABHOMEPHOE
JBUKCHHE 1O OKPY)KHOCTH, B3aMMOJCHCTBHE TEJI, PEAKTUBHOE JIBHKCHHE, KOJICOATCIIbHOC
JBWKCHHE (3aTyXalolue W BEIHYKICHHBIC KOJIeOaH!s ), PE30HAHC, BOJIHOBOE JIBHYKEHUE,
OTpakKCHHE 3BYKa, MIPSMOJIMHEIHOE pacIIpOCTpaHCHHE, OTPAKCHUE U TIPEIIOMJICHHE CBETA,
II0JTHOE BHYTPEHHEE OTPaKeHUE CBETA, pa3jioyKeHUE 0EJI0ro CBeTa B CIICKTP U CIIOKCHHE
CHEKTPAJILHBIX I[BETOB, JUCIICPCHUS CBETA, €CTECTBEHHAS PaJHMOAKTHBHOCTh, BOSHUKHOBCHHE
JMHEHYATOr0 CIIEKTpa U3TYUCHHMS ) IO OITUCAHHMIO MX XapaKTEPHBIX CBOMCTB U HA OCHOBE
OIBITOB, ICMOHCTPHUPYIOIIMX JAHHOS (PU3NICCKOCSBIICHNUE;

— pacro3HaBaTh MPOSIBIICHUE U3YUYECHHBIX (DU3HUYCCKUX SIBJICHUN B OKpYKaroIieM Mupe (B
TOM 4HcIIe (PU3NUECKUE SABJICHUS B IIPUPOJIC: MPUIMBBI U OTIMBBI, ABHKCHHE TIJIAHET
CoJIHEYHOWCHCTEMBL, PEAKTUBHOE JIBUKCHHE KUBBIX OPTaHU3MOB, BOCTIPHATHE 3BYKOB
YKUBOTHBIMH, 3eMJICTPSICCHHE, CEHCMUYECKHE BOJTHBI, IIyHAMH, 9X0, I[BETA TEJI, ONTHUYSCKHE
SIBJICHUS B TIPUPOJIC, OMOJIOTHYECKOE ISHCTBUE BUAMMOTO, YIbTPa(QHUOIETOBOTO U
PEHTICHOBCKOTO M3JIyYCHHI; €CTECTBEHHBIN PaOAKTUBHBIA (POH, KOCMUYECKHE JTyYH,
pPalMOaKTUBHOE U3JTyYCHHUE MTPUPOTHBIX MUHEPAJIOB; ICHCTBUE PAIMOAKTUBHBIX U3TyYCHUH HA
OpraHu3M 4YeJI0BeKa), PH STOM IEPEBOIUTh MPAKTHUCCKYIO 3a/1a4y B YUCOHYIO, BBIICIATh



CYILIECTBEHHbIE CBOMCTBA/MPU3HAKU (DU3UUECKUX SIBJICHUM;

— OIKCHIBATh U3YUYEHHBIE CBOMCTBA TeJ U (PU3UUECKUE SIBJICHUS, UCTIOJIb3YsI PU3NUECKHE
BEJIMYMHBI (CPEAHSSI U MTHOBEHHAs! CKOPOCTh TeJia TP HEPAaBHOMEPHOM JIBHXKCHUH,
YCKOPEHHE, IEpEMELIEHUE, TYTh, YTI0Bask CKOPOCTh, CUJIa TPEHUS, CUJla YIIPYTOCTH, CHJIa
TSDKECTH, YCKOPEHHE CBOOOTHOTO TIAJCHUS, BEC TeJIa, UMITYJIbC TeJa, UMITYJIbC CHJIBI,
MeXaHU4ecKas paboTa U MOIIHOCTh, MOTCHIIUANIbHAS SHEPTUS TeJa, IIOTHATOTO HaJ
MOBEPXHOCTHIO 36MJIH, TOTEHI[MATbHAS YHEPTHUS CKATOU MPY>KUHbBI, KHHETUYECKAst SHEPT U,
MOJIHAsE MEXaHWYECKast SHEPTHsl, IEPUOJ U YACTOTa KoJieOaHUH, ITTMHA BOJIHBI, TPOMKOCTh
3BYyKa U BbICOTA TOHA, CKOPOCTh CBETA, OKAa3aTelb IPEIOMIICHUS CPE/Ibl); MPU OMHCAHUU
MIPaBUIILHO TPAKTOBATH (DU3UYCCKUN CMBICI UCTIONB3YEMBIX BETMYNH, 0003HAYCHUS U CTHHUIIBI
(bU3UYECKUX BEIMYWH, HAXOAUThH (DOPMYIIbI, CBSI3BIBAIOIINEC JAHHYIO (DU3UYECKYIO BETUIHHY C
JPYTUMH BETUYMHAMU, CTPOUTH TPaUKN U3YUEHHBIX 3aBUCUMOCTEN (PU3NUECKUXBEIUYNH;

— XapakTepu30BaTh CBOMCTBA TEN, PUINUECKUE SIBICHUS U MPOIECCHI, UCIOJIb3YS 3aKOH
COXpPAaHEHUS SHEPTUH, 3aKOH BCEMHPHOTO TSATOTECHHUS, IPUHIUIT CYNEPIIO3ULIMY CUJI, TPUHIUIIL
OTHOCUTENBHOCTH ["anniies, 3akoHbl HbIOTOHA, 3aKOH COXPaHEHHS UMITYJIbCa, 3aKOHBI
OTPAXKEHUS U MIPEIOMIICHUSICBETA, 3aKOHBI COXPAHEHUS 3apsiI0OBOTO U MaCCOBOTO YHCEII ITPU
SJIEPHBIX PEAKIUAX; TIPU TOM JaBaTh CIOBECHYIO (POPMYIMPOBKY 3aKOHA U 3aITUCHIBAThH €T0
MaTeMaTUYECKOCBBIPAKECHHUE;

— OOBSICHATH (PU3HUECKHUE MPOIECCHl M CBOMCTBA TEJI, B TOM YUCIIC U B KOHTEKCTE
CUTYyallUi MPAKTUKO-OPUEHTUPOBAHHOTOXAapPAKTEPA: BBISBIISITBIIPUINHHO-
CJIEICTBEHHBIECBSI3U,CTPOUTHOODBSIC - HEHUE U3 2—3 JTOTUYECKUX IIaroB ¢ Omopoii Ha 2—3
M3YYCHHBIX CBOMCTBA (DU3UYECKUX SBJICHUH, PU3NUECKUX 3aKOHOB MJIN3aKOHOMEPHOCTEM;

— pemaTh pacu€THBIC 3aa4M (ONMUPAIOIIUECS HA CUCTEMY U3 2— 3 ypaBHEHHN),
UCIIOJIb3YSI 3aKOHBI 1 POPMYIIBI, CBS3BIBAIOIINE (PU3UUECKHIE BEJIMUMHBI: HA OCHOBE aHaJIN3a
YCJIOBUS 3a/1a4M 3aMUChIBATh KPATKOE YCIOBUE, BBISBIISATH HEJIOCTAIOIINE N N30BITOUHbBIC
JTaHHBIE, BBIOUPATh 3aKOHBI U (OPMYJIbI, HEOOXOAUMBIE JJIsl PEIICHHUs], IPOBOJIUTh PACUETHI U
OIIEHUBATh PEATUCTUYHOCTH MOJYYEHHOTO 3HAYCHUs (PU3NUECKONBETNYNHEI;

— pacro3HaBaTh TPOOJEMBI, KOTOPbIE MOXKHO PEIINTh MPU TOMOIIM (PUIUUECKUX
METOJIOB; HCIIOJb3Yys OIHUCAHUE MCCIEAOBAHUS, BBIJEIATH MPOBEPSEMOE MPEANOIOKEHHE,
OIICHMBAaTh MPABUIBHOCTh MOpAJIKA MPOBEJICHHUS  HCCIEIOBAHUS, JieNlaThb  BBIBOJBI,
WHTEPIPETUPOBATH PE3yIbTaThl HAOIIOICHUI NOTIBITOB;

— TPOBOJUTH OMBITHI IO HAOIIOACHUIO (PU3UYECKUX SBJICHUN WM (PU3UIECKUX CBOMCTB
Ten (M3ydeHue BToporo 3akoHa HproToHa, 3aK0oHA COXpaHEHUSI SHEPTUH; 3aBUCUMOCTD MEPHO/Ia
KOJIeOaHUM MPY>KMHHOT'O MasiTHUKA OT MAacChl Ipy3a U KECTKOCTH MPYKUHBI U HE3aBUCUMOCTh
OT aMIUIUTY/Abl MAJIbIX KOJ€OaHUIt; MPSIMOIMHEIHOE pacupoCTpaHEHUE CBETa, Pa3oKEeHUE
0eoro cBeTa B CIEKTP; U3YUCHUE CBOMCTB N300paKEHUS B INTIOCKOM 3€pKaJie U CBOMCTB
M300paKEeHUS TPeMETa B COOUpPATOIIEH JTHH3E; HAOMIOACHUE CIUIONTHBIX M IMHEHYaThIX
CIIEKTPOB U3ITYUYCHHUSI): CAMOCTOSTEIHFHO COOMPATh YCTAHOBKY M3 M30BITOYHOTO HAbopa
000pyI0BaHUsL; OMUCHIBATh XOJ OIbITa U €r0 pPe3ybTaThl, (POPMYIHPOBATHBBIBOADL;

— MPOBOAUTH MPU HEOOXOAUMOCTU CEPUIO MPSIMBIX U3MEPEHUM, ONIpeeNisisi CpeHee
3HAYEHHUE U3MepsieMO BeIMUUHBI ((DOKYCHOE pacCTOSIHUE COOUPAIOIICH JTMH3HI);



000CHOBBIBATh BBIOOD CIIOCO0A U3MEPEHUS/ M3MEPUTEIIBHOTONIPUOOPA;

— IPOBOJUTH UCCIIENOBAHUE 3aBUCUMOCTEN (PU3MUECKHUX BEIMUYUH C UCIIOJIb30BAHUEM
NPSMBIX U3MEPEHU (3aBUCUMOCTh MYTH OT BPEMEHU MPU PAaBHOYCKOPEHHOM JBUKEHUU 0€3
HAYaJbHOW CKOPOCTH; TIepro/ia KoieOaHu MaTeMaTUYeCKOTO MasTHUKA OT IJIMHBI HUTH;
3aBUCUMOCTH YIJIa OTPAKEHUS CBETA OT yrja MaJeHHs U YIJIa MPEIOMIICHUS OT YIJIa MMaJIeHus):
IUTAHUPOBATh UCCIIEIOBAHUE, CAMOCTOSATEIHHO COOUPATh YCTaHOBKY, (PUKCUPOBATH PE3YIIbTATHI
HOJyYEHHOM 3aBUCUMOCTH (PU3NYECKUX BEJTMYMH B BUJIE TaOIMI U IpaUKOB, AEIaTh BBIBOBI
110 pe3yJIbTaTaMUCCIIEJOBaHMS;

— IPOBOJUTH KOCBEHHBIE U3MEPEHUS (PU3NUECKUX BEIMUYUH (CPEAHSSI CKOPOCTh U
YCKOpEHUE TeJla MPU PaBHOYCKOPEHHOM JIBUKEHHH, YCKOPEHUE CBOOOTHOTO MaICHUs,
KECTKOCTD MPYKUHBI, KOYPPHUIIMEHT TPEHUS CKOJIBKEHHUS, MEXaHUYEeCKasi padoTa U MOIIHOCTb,
4acTOTa U MEPHUOJI KOJIEOAHUN MaTeMaTUYECKOr0 U MPY>KMHHOTO MasiTHUKOB, ONITHYECKAs Cuila
coOuparole JMH3bI, paJUOAKTUBHBIN (POH): IIITAHUPOBATh U3MEPEHUS; COOMPATH
HKCIEPUMEHTAIbHYIO YCTAHOBKY U BBINOJIHATD U3MEPEHUS, CIEAYS MPEII0KEHHON
MHCTPYKIMU; BEIYUCIISITh 3HAUEHUE BEJIMUMHBI U aHAJIM3UPOBATh MOTYYEHHBIE PE3YJIbTATHI C
Y4€TOM 33JIaHHOM NOTPEIIHOCTUN3MEPEHNN;

— €000 aaTh NMpaBuia TEXHUKU 0€3011acHOCTU IIpU paboTe ¢
71a00paTOPHBIMOOOPYJOBAaHUEM;

— pa3iIMyaTh OCHOBHBIE MPU3HAKU U3YUYECHHBIX (PU3MUECKUX MOJEIICH: MaTepuasabHas
TOYKa,
a0COIIOTHOTBEPI0ETENO0,TOUEYHBIMHCTOUHUKCBETA, Ty, TOHKAsJIMH3a, [UIaHEeTapHAIMOAEIbaTOM
a, HyKJIOHHasi MOJIeJIb aTOMHOTOs/Ipa;

— XapaKTepu30BaTh NPUHLUIIBI JEHCTBUS U3yUYEHHBIX TPUOOPOB U TEXHUYECKUX
YCTPOMCTB € OMOPOM Ha MX ONMHUCAaHUs (B TOM YMCIIE: CIUIOMETP, TaTYUKHU MOJIO0KEHUS,
pPacCTOsTHUSL U YCKOPEHUSI, paKkeTa, 3X0J0T, OUKH, IEPUCKOIL, (hOTOAMIAPAT, ONITUYECKHE
CBETOBO/bI, CIEKTPOCKOI, I03UMETP, KaMepa BuiibcoHa), UCIOIb3ys 3HaHUS O CBOMCTBAX
(bu3MYECKUX SIBICHUN U HEOOXOAUMbIE (PU3NYECKUE 3aKOHOMEPHOCTH;

— HCIIOJIb30BATh CXEMbI M CXEMaTHUHbIE PUCYHKH U3YUCHHBIX TEXHUUECKHX YCTPOUCTB,
U3MEPUTENbHBIX TPUOOPOB U TEXHOJIOTHUYECKUX MPOLECCOB MPH PEIICHUH y4eOHO-
NPAKTHUECKUX 3ajay; ONTUYECKUE CXEMBI JIJIsl TOCTPOSHUS N300pakeHUH B TUIOCKOM 3€pKajie u
coOMparoMeHINH3E;

— TMPUBOJIUTH MPUMEPHI/HAXOIUTh HHPOPMAIIHIO O IPUMEpaxX MPaKTHIECKOTO
UCITIOJIb30BAHUS
(bU3MYEeCKUX3HAHUHUBIIOBCETHEBHOMKU3HUITII00eCTIeueHUs10€30MaCHOCTUTPUOOpaIlleHUUCTIPU
O0opamMu U TEXHUYECKHUMH YCTPOMCTBAMU, COXPAHEHUS 3J0POBbs U COOJIIOICHUS] HOPM
HKOJIOTHYECKOTO TIOBEICHHSI B OKPYXKAIOLIEHCPEE;

— OCYUIECTBJIATH MOUCK MHPOPMAIIUN (PU3NUECKOTO coepkanus B cetu MHTepHer,
CaMOCTOSITENIbHO (POPMYIUPYS TOMCKOBBIH 3aIIPOC, HAXOAUTH MYTH ONPEACTICHUS
JIOCTOBEPHOCTH MOIYYEHHON MH(POPMAIMU Ha OCHOBE UMEIOLUXCS 3HAHUN U
JOTIOJIHUTEIbHBIXUCTOYHUKOB;

— HCIIOJIb30BATh IIPU BBINIOJHEHUH YUEOHBIX 3aJaHUIl HAYYHO-TIONYJIIPHYIO JIUTEPATYPy



(du3nUecKoro copepikaHus, ClipaBOYHbIe MaTepUalbl, pecypchl ceTi IHTepHeT; BlaieTh
npruéMamMu KOHCTIEKTUPOBAHUS TEKCTa, MpeoOpa3oBaHus MH(OPMAIIK U3 OJTHOM 3HAKOBOM
CUCTEMBI BIPYTYIO;

— co37aBaTh COOCTBEHHBIEC MUCHbMEHHBIC U YCTHBIE COOOIIIEHHUSI HAa OCHOBE UH(OpMaIu
U3 HECKOJIbKMX UCTOYHUKOB (PU3UYECKOTO COACPHKAHUS, MyOTUIHO MPECTABIATD
Pe3yIbTaTHIIPOCKTHON MIIM UCCIIEOBATENBCKOMN IEATEIbHOCTH; IPU TOM I'PaMOTHO
UCTIOJIb30BaTh N3yYCHHBIH MOHATUHHBIN ammapar u3y4yaeMoro pasjena (pu3uku u
COIIPOBOXKJATh BBICTYIICHHE MTPE3CHTAIMEH ¢ YIETOM OCOOCHHOCTEN ayJUTOPUNCBEPCTHUKOB.



TEMATHUYECKOE IINTAHUPOBAHHE,
7 KJIACC

Ne i/

HauMeHoBaHHue pa3aejioB U TEM NpPOorpamMmal

KoamuecTtBO yacon

BCCTO

KOHTPOJIbHBIE
paboTHI

MpaKkTHIeCKue padboThI

Pa3nedn

1. ®usuka u e€ posib B NO3HAHUM OKPYKAIOIIEro MUPa

1.1.

Dusnka — HayKa O IIPUPOJE

1.2.

Dduznyeckre BEJIUUNHBI

1.3

EcTecTBEeHHO- HAYy4YHbI METOJ O3HAHUS

-

MToro no pasaeiy

SN

Pa3nedn

2. HepBOHa‘{aﬂbele CBCACHHUA 0 CTPOCHUM BeIIECTBAa

2.1

CTpOGHI/Ie BCIIICCTBA

2.2.

I[BI/I)KGHI/IG u BSaHMOﬂeﬁCTBHe qaCTHIl BCIIICCTBA

2.3.

ArperaTHHe COCTOsAHMA BCIICCTBA

Toro no pasacity

OINININ

Paznedn

3. /IBM:KeHHe U B3aUMO/IeliCTBHE TeJl

3.1.

MexaHudecKoe IBHKECHHE

3.2.

Muepuusi, macca, IIOTHOCTh

3.3.

Cwa. Bunser cui

MToro no pazaeiry

Pa3nedn

4. laBjaeHne TBEPABIX TeJl, "KMIKOCTEH U ra3oB

4.1.

/laBnienue. [lepenava naBiaeHust TBEPABIMU TEJIAMH, )KUIKOCTSIMHU U Ta3aMu

4.2.

J/laBneHue )XUAKOCTH

4.3.

ATMOc(epHOe TaBIeHNE

4.4,

I[eﬁCTBHe KUIKOCTHU U ra3a Ha HOpr>KéHHOC B HUX TCJIO

Toro no pasneny

Pa3nedn

5. PaGoTa n MOITHOCTB. JHEPrus

5.1.

PabGora u MOIIIHOCTDH

5.2.

HpOCTBIe MCXaHU3MbI

5.3.

MexaHn4ecKkasi SHeprus

Toro no paszaeiny:

PesepBHOE BpeMst

OBIIEE KOJIMYECTBO YACOB I10 I[TPOTPAMME

11




8 KJIACC

Koaun4vecTBO yacoB

1.1\7;)[ HauMeHoBaHMe pa3/1e/ioB U TeM MPOrpamMMbl Beero KOHTPOJILHEBIC NpaKTHYeCKHe
padoThl padoThI
Pazpgen 1. TensioBble iBJ1eHUS
1.1. | CrpoeHue u cBoOICTBa BellleCTBA 4
1.2. | TenoBsie TIpOIIECCHI 24 2 3
Htoro o pasznery 28
Paznen 2. DjekTpuyecKkue U MATHUTHBIE SIBJICHHSI
2.1. | DnekTpudecKue 3apsibl. 3apsHKCHHBIC Tela U MX B3aUMOJIEHCTBHE 5
2.2. | IlocTOSIHHBIN SIEKTPUIECKUN TOK 21
2.3. | MarHuTHbIC SBICHUS 4 1
2.4. | DnexTpoMarHuTHas UHAYKIHS, CBETOBBIC SIBICHUS 8
Hroro 1o pasueiry 38
PesepBHOE Bpemst 2
OBILIEE KOJIMYECTBO YACOB I10 I[TPOT'PAMME 68 6 9
9 KJIACC
N Koan4yecTBo yacon
H/;[ HaumenoBanue pa3aejoB 1 TEM NMporpaMmmabl BCero KOHTPOJIbHbIE NpaKTU4YeCKue
padoThI padoThl
Pasnen 1. MexannuecKkue siBJECHUA
1.1. | Mexannueckoe ABUKEHUE U CIIOCOOLI €r0 OIMMCaHUs 15 1
1.2. | B3anmopaelcTBrE TEI 16
1.3. | 3akOHBI COXpaHEHUS 7 1
Hroro no pazaeny 38 2
Pazgen 2. Mexann4yeckue K0J1e0aHNA U BOJIHbI
2.1. | Mexanuueckue KoiaeOaHus 7 1
2.2. | MexaHu4ecKHe BOJIHBL. 3BYK 8
Hrtoro no pasneny 15 1




Pazgen 3. DiieKTpOMArHuTHOE MOJIe U 3JIeKTPOMATHUTHBIE BOJIHbI

3.1. | DIeKTpOMarHuTHOE MOJI€ U 3JIEKTPOMArHUTHBIE BOJIHBI 17

Hroro no pazaeny 17

Paznen 4. CBeToBbBIE SIBJIEHUA

4.1.| 3akoHBI pacIpOCTpaHEHUs CBETA 1

4.2.| JIuH3bI U ONITHYECKHE TTPUOOPHI

4.3. | Paznoxenue 6ei0oro cBeTa B CIEKTP 3

Hroro no pazgeny 4

Pazgen 5. KBaHTOBBIC SIBJICHUS

5.1.| UcmyckaHue u MOTJIONICHHUE CBETa aTOMOM 2

5.2.| CtpoeHue aTOMHOTO si7ipa 15

5.3.| SlnepHblie peakiuu 6

Hroro o paszuey 23

Paznen 6. IloBTOpUTEILHO-00001IAO NI MOAYJIb

6.1 CucremaTtuzanus U 0000111eHHE MPEIMETHOTO COAEP>KaHUsI U OTBITa 5
eI TETLHOCTH, MPHOOPETEHHOTO NP U3YUYCHUHU BCEro Kypca (PU3nKu

Hroro no pazneny 5

OBILIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 102

28




	РАБОЧАЯ ПРОГРАММА
	ОСНОВНОГО ОБЩЕГО ОБРАЗОВАНИЯ
	БАЗОВЫЙ УРОВЕНЬ
	ПОЯСНИТЕЛЬНАЯ ЗАПИСКА
	ОБЩАЯ ХАРАКТЕРИСТИКА УЧЕБНОГО ПРЕДМЕТА «ФИЗИКА»
	ЦЕЛИ ИЗУЧЕНИЯ УЧЕБНОГО ПРЕДМЕТА «ФИЗИКА»
	МЕСТО УЧЕБНОГО ПРЕДМЕТА «ФИЗИКА» В УЧЕБНОМ ПЛАНЕ
	СОДЕРЖАНИЕ УЧЕБНОГО ПРЕДМЕТА
	Демонстрации
	Лабораторные работы и опыты
	Раздел 2. Первоначальные сведения о строении вещества
	Демонстрации
	Лабораторные работы и опыты
	Раздел 3. Движение и взаимодействии
	Демонстрации
	Лабораторные работы и опыты
	Раздел 4. Давление твёрдых тел, жидкостей и газов
	Демонстрации
	Лабораторные работы и опыты
	Раздел 5. Работа и мощность. Энергия
	Демонстрации
	Лабораторные работы и опыты
	8 КЛАСС
	Демонстрации
	Лабораторные работы и опыты
	Раздел 2. Электрические и магнитные явления
	Демонстрации
	Лабораторные работы и опыты
	9 КЛАСС
	Демонстрации
	Лабораторные работы и опыты
	Раздел 2. Механические колебания и волны
	Демонстрации
	Лабораторные работы и опыты
	Раздел 3. Электромагнитное поле и электромагнитные волны
	Демонстрации
	Лабораторные работы и опыты
	Раздел 4. Световые явления
	Демонстрации
	Лабораторные работы и опыты
	Раздел 5. Квантовые явления
	Демонстрации
	Лабораторные работы и опыты
	Повторительно-обобщающий модуль
	ПЛАНИРУЕМЫЕ ОБРАЗОВАТЕЛЬНЫЕ РЕЗУЛЬТАТЫ
	ЛИЧНОСТНЫЕ РЕЗУЛЬТАТЫ
	Патриотическое воспитание:
	Гражданское и духовно-нравственное воспитание:
	Эстетическое воспитание:
	Ценности научного познания:
	Формирование культуры здоровья и эмоционального благополучия:
	Трудовое воспитание:
	Экологическое воспитание:
	Адаптация обучающегося к изменяющимся условиям социальной и природной среды:

	МЕТАПРЕДМЕТНЫЕ РЕЗУЛЬТАТЫ
	Базовые логические действия:
	Базовые исследовательские действия:
	Работа с информацией:

	Универсальные коммуникативные действия
	Общение:
	Совместная деятельность (сотрудничество):

	Универсальные регулятивные действия
	Самоорганизация:
	Самоконтроль (рефлексия):
	Эмоциональный интеллект:
	Принятие себя и других:

	ПРЕДМЕТНЫЕ РЕЗУЛЬТАТЫ 7 КЛАСС
	8 КЛАСС
	9 КЛАСС



