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1. HosicHuTeIbHAA 3AIHCKA

[IporpamMa wumeeT yriIyOJCHHBI YpOBEHb, pacCUMTaHa Ha ydamuxcs /-9 KiaccoB
00111e00pa30BaTEIIbHON IITKOJTHI.

PaGouas mporpamma o ¢usnke pazpadoTaHa B COOTBETCTBUHU C TPEOOBAHUSIMMU:
- denepanbHbiM 3akoHOM 0T 29.12.2012 Ne 273-D3 «O6 obpazoBanuu B Poccuiickoit

Denepauuny;
- [TopsiakoM oOpraHu3alKi M OCYIIECTBICHUS O00pa30BaTEIbHOM JESITEIBHOCTH 10
OCHOBHBIM  001Ie00pa3oBaTeibHBIM ~ [IpOrpaMMaM  —  00pa30BaTENIbHBIM  MPOTrpaMMaM

HAYaJIbHOTO 00ILIEro, OCHOBHOT'O OOILIEro U CpeHero oo1iero o0pazoBaHus;

- (denepanbHBIM TOCYIAPCTBEHHBIM 00pPa30BAaTEIbHBIM CTaHAAPTOM OCHOBHOTO OOIMIETO
obOpasoBanwusi, yTB. npukazom Munnpocserienust Poccun ot 31.05.2021 Ne 287 (manee — ®I'OC
000-2021);

- (pemepanbHBIM  TOCYZApCTBEHHBIM 00pa30BaTEIbHBIM CTaHAAPTOM OCHOBHOTO  OOIIEro
oOpasoBanus, yTB. npukazoM MwunoOpHayku Poccun ot 17.12.2010 Ne 1897 (manee — ®I'OC
000);

- denepanbHBIM TOCYIaPCTBEHHBIM 00pPA30BATEIIBHBIM CTAHIAPTOM CPEIHEro OOIIero
oOpazoBanHus, yTB. IpukazoM MuHoOpHayku Poccum ot 17.05.2012 Ne 413 (manee — ®I'OC
COO);

- denepanbHOi  00pa3oBaTENbHON MPOrpaMMON OCHOBHOTO OOIIET0 0OO0pa3oBaHUS,
yTB. Ipukazom MuHnpocsemenus Poccuu ot 16.11.2022 Ne 993;

- IIpodeccuonansHoro crannapra «llegaror (memarorunyeckas I€ATEIbHOCTD B JIOIIKOJIBHOM,
HayaJlbHOM OOIleM, OCHOBHOM OOIeM, CpeaHeM oOmeM oOpa3oBaHuu), (BOCIUTATENb,
yautenb)» (pea. ot 16.06.2019) (Ilpuka3 MuHuCTepcTBa TpyAa M COLMAIbHOW 3amuThl PO
ot 18 okrsa0ps 2013 r. Ne 544H, ¢ u3MeHeHUsIMU, BHECEHHBIMH IMpHKa30M MuUHHCTEpCTBA
Tpyna u corzamuTel POor 25.12.2014 Ne 11151 u ot 5.08.2016 1. Ne 422H).

- Meronnyeckux  pekOMeHJamuii 1o  COo3JaHMI0 U (DYHKIMOHHUPOBAHHUIO B
0011e00pa30BaTEIbHBIX OPraHU3AlUIX, PACHOJIOKEHHBIX B CEJIbCKOW MECTHOCTH M MAaJIbIX
ropojax, LIEHTPOB 00pa30BaHUs €CTECTBEHHO-HAYYHOM U TEXHOJOTMUECKOW HalpaBiIeHHOCTEH
(«Touka poctay) (YTBepkIeHbI pacniopsbkeHreM MuHucTepcTBa MpocBenieHus Poccuiickoit
®eneparun ot 12 suBapsa 2021 r.

Ne P-6).

- ITpuka3a MunucrepcTBa ob6pazoBanus Kpacnosipckoro kpast Ne 18-11-05 ot 20.01.2021 .

- Ilucema MunmncrepctBa obOpazoBanusi Kpacnosipckoro kpas ot 25.01.2021 Ne 75-693
"O0 ocHalleHMH LEHTPOB OOpa30BaHMsI €CTECTBEHHO- HAyYHOH U TEXHOJIOIMYEeCKOH
HanpasneHHocTel "Touka pocra."”

- @enepanbHOro  mepedyHs  Y4eOHMKOB,  PEKOMEHJOBaHHBIX  (IONMYLIEHHBIX) K
UCIIOJIb30BAaHUIO B 00pa3oBaTelbHOM Ipoliecce B 00pa3oBaTENbHBIX  YUPEKICHUSIX,
peaTu3yIoUX IporpaMMel 001ero 00pa3oBaHus;
- Ilonoxenus o pabounx mporpammax mneaarora, peanusyronmx GI'OC OOII;
- YyeOnoro minana MOBY «AnekcanapoBcKas COID».

[Iporpamma mo ¢u3uke Ha ypoBHE OCHOBHOTO 00Iero oOpa3oBaHHUsI COCTaBJIECHA

Ha OCHOBE TMOJOXXEHUH W TpeOoBaHUM K pe3yjabTaTaM OCBOECHMSI HA YIIIyOJIEHHOM YpPOBHE
OCHOBHOI 00pa3oBaTelbHON mNporpammsbl, mpenacraBieHHbix B OI'OC OO0, a Taxxke ¢
yaétoM deaeparbHOi paboueld mporpaMmbl BocmuTaHus u KoHIenumuu mpemnonaBaHus
yuebHoro npeamera «Puznkay.

CopepxaHuie mporpaMMbl Mo (pU3KMKe HaNpaBI€HO HA YJOBIIETBOPEHHE MOBBIIMIEHHBIX
3arpocoB O0yYaIOUINXCs, CTPEMAIINXCA K 0ojiee ITyOOKOMY OCBOCHHMIO (PM3WYECKUX 3HAHWM, U


https://1obraz.ru/#/document/99/902389617/
https://1obraz.ru/#/document/99/607175848/
https://1obraz.ru/#/document/99/902254916/
https://1obraz.ru/#/document/99/902350579/
https://1obraz.ru/#/document/97/502839/

Ha (OpMHUPOBAaHHE €CTECTBEHHO-HAYYHOM TI'paMOTHOCTH oOyuaromuxcs. B mporpamme mno
¢u3uKe YYUTHIBAIOTCS BO3MOXHOCTH Y4e€OHOro mpeamera B peanusanuu tpedoBanuii ®I'OC
OOO k nnaHupyeMbIM JUYHOCTHBIM U METAIpPEIMETHBIM pe3yJbTaTaM OOydeHUs, a TaKXKe
MEXIIPEIMETHBIE CBSI3U €CTECTBEHHO-HAYYHBIX Y4YEOHBIX MPEIMETOB Ha YPOBHE OCHOBHOT'O
o011ero oopa3oBaHus.

[Tporpamma no (pu3mKe ycTaHABIMBAET pacHpezesicHHe yueOHOTO Marepuaia 1o rojiam
o0ydyeHust (1Mo kjaccam), MOpeaJaracT NPUMEPHYIO MOCIEI0BATEIbHOCTh H3YUYEHUS TEM,
OCHOBAaHHYIO Ha JIOTMKE Pa3BUTHUA NPEAMETHOIO COJEpXKaHUA M Yy4€Te BO3PACTHBIX
0COOEHHOCTEH 00yJaroIIuXCs.

[Iporpamma 1o ¢u3uke paspaboTaHa C LEIbIO OKa3aHUS METOJUYECKOW IOMOIIU
YUUTEIIO B CO3aHUU paboyeil mporpamMmsbl 110 y4eOHOMY ITpEeIMETY.

OusuKa SBISIETCS CHCTEMOOOPa3yloIUM sl €CTeCTBEHHOHAYYHBIX YYEOHBIX IPEIMETOB,
MOCKOJIbKY (hpr3MUecKre 3aKOHBI JIeKAaT B OCHOBE IMPOLECCOB U SIBICHUM, M3y4aeMbIX XHUMHUEH,
Ouonorueli, actpoHoMHed U (u3NYecKoi reorpadueif, BHOCUT BKJIaJ B €CTECTBEHHOHAYUHYIO
KapTUHY MHUpa, NPEJOCTaBIseT Haubosiee siCHble 00Opas3lbl MPUMEHEHUS HAaydHOI'o METoJa
IIO3HAHUS, TO €CTh CI10CO0a NOIYYEHHUs JOCTOBEPHBIX 3HAHUH O MUE.

OpxHa 13 r1aBHBIX 337a4d (HU3UYEcKOro 00pa3oBaHuUs B CTPYKTYpE OOIIEro 0Opa3oBaHMs COCTOUT
B ()OPMHUPOBAHUU €CTECTBEHHO-HAyYHOU TPAMOTHOCTH U MHTEpECa K HAyKe Y 00yJaromuxcs.
N3yuenne ¢pu3nuku Ha yriayOJ€HHOM YpPOBHE IMpENIoiaracT YBepEeHHOE BIIAJICHUE CIIEIYIOIIUMHU
KOMIIETEHTHOCTSIMH, XapaKTePU3YIOLIMMHU €CTECTBEHHOHAYYHYIO TPAMOTHOCTb:

Hay4YHO OOBSACHSTH SIBJICHUS;

OLICHUBATh U IOHUMATh 0COOEHHOCTH HayYHOTO MCCIICIOBAHMUS;

UHTEPIPETUPOBATH JaHHBIE M UCIOIb30BaTh HAYYHbIE JOKA3aTEIbCTBA JJIs IIOJTYUYEHUS BHIBOJIOB.
Llenu n3yyenus Gpu3MKU Ha ypOBHE OCHOBHOTI'O 00111ero 0Opa3oBaHus onpeneneHsl B Konnenumn
npenojiaBaHus yueOHoro npeamera «@Pusnkay B 00pa3oBaTeNbHBIX OopraHuzanuax Poccuiickoit
denepanuy, pealn3yrOIIUX OCHOBHbIE 00II€00pa30BaTe/IbHbIE MPOTPAMMBI, YTBEPKIEHHON
pemienneM Komnernn MunucrepctBa npocsemienus Poccuiickoin @enepanuu (mpoTokoa OT 3
nexadps 2019 r. Ne TIK-4BH).

Llenu u3ydyenus GU3MKU Ha yriIyOJIEHHOM YpOBHE:

pasBUTHE MHTEpeca M CTpEeMJICHHs O00ydaromuxcs K HaydHOMY M3YYEHHUIO IMPUPOJbI, Pa3BUTHE
UX UHTEJUIEKTYaJIbHBIX U TBOPYECKUX CIIOCOOHOCTEHH;

pa3BUTHE NPEACTABICHUI 0 HAYyYHOM METOJIe MO3HaHUA U (HOPMUPOBAHHME MCCIEI0BATEIHCKOIO
OTHOILEHUSI K OKPY>KAIOLIUM SIBJICHUSAM;

(dbopMUpOBaHNE HAYYHOIO MHUPOBO33PEHHUS KaK pe3ysibTaTa U3yuyeHHUs OCHOB CTPOCHMSI MaTEpUU
U (pyH/IaMEHTAIbHBIX 3aKOHOB (PU3HKH;

dbopMupOBaHHE YMEHHM NpUMEHATh (U3MUECKHE 3HAHWS M HaydHble JI0Ka3aTeabCTBa s
OOBSICHEHUS! OKPYXKAIOIIUX SBICHU;

dbopMupoBaHHE TPEACTaBICHUNH O poiu (U3UKHU JUIS Pa3BUTHUS JIPYTMX €CTECTBEHHBIX HayK,
TEXHUKU U TEXHOJIOTUH;

pa3BUTHE TMPEACTABIECHUI 0 BO3MOXKHBIX cepax Oyayuieil mpodeccuoHaabHON AeITeTbHOCTH,
CBSI3aHHOM C (PM3UKOMH, MOATOTOBKA K JlajbHeieMy 00y4eHHIO B 3TOM HallpaBJIeHHH;
dbopMupoBaHHE TOTOBHOCTH K AajibHEHIIEMY H3Yy4eHHIO (DU3UKU Ha YriyOJEHHOM YpPOBHE B
paMKax COOTBETCTBYIOIIUX Mpoduieit 00ydeHus Ha YPOBHE CpEIHET0 00IIero o0pa3oBaHus.
JlocTikeHune 3TUX Lenel mporpaMMsbl 1Mo (U3MKe Ha YPOBHE OCHOBHOI'O OOIIEro oOpa3oBaHUs
oOecrnieunBaeTcs pelIeHrueM CIIEeIYIOMUX 3a1au:



npuoOpeTeHue 3HAHUW O JUCKPETHOM CTPOEHHUHU BEIECTBA, MEXaHWYECKUX, TEIJIOBbIX,

AIIEKTPOMATHUTHBIX M KBAHTOBBIX SIBIICHUSX;

npuoOpeTeHue YMEHUW aHaIM3UpOBaTh U OOBACHATH (PU3MUECKHE SIBICHHUS Ha OCHOBE

U3YYEHHBIX (PU3NYECKHUX 3aKOHOB M 3aKOHOMEPHOCTEH;

OCBOEHHE METOJIOB pEIICHUS PACYETHBIX M KAYECTBEHHBIX 3aJad, TPEOYIOIIUX CO3/aHus U

UCIOJIb30BaHUsl (DU3UYECKUX MOJeJNeH, BKJII0OYas TBOPYECKHWE M IMPAKTUKO-OPUEHTHPOBAHHbBIC

3a]1a4u;

pa3BUTHE UCCIENOBATENLCKUX YMEHUN: HAONI0aTh SBICHUS U U3MEPITh (PU3NYECKUE

BEJIMYMHBI, BBIBUTATh TUIOTE3bl U MpeasaraTth SKCIEPUMEHTaJbHbIE CIOCOOBI UX MPOBEPKH,

IUTAHUPOBATh M MPOBOAWTH OMBITHI, JKCIICPUMEHTAIBHBIC HCCICIOBAHUS, aHAIM3HPOBATH

MOJTyYEHHBIC JTAHHBIC U JIeTaTh BHIBOJIBI;

ocBoeHue MpuéMoB paboThl ¢ nH(popManuen GpU3NUecKoro cojiep:kanus, BKIOYas nHGOpMaInio

O COBPEMEHHBIX JIOCTIIKCHUSAX (HU3UKM, HHTEpHpETalusi H KPUTHUECKOE OIICHHUBAHHE

uH(popMaLuu;

3HaKOMCTBO €O cdepaMu TpodheCcCHOHATBHONW MAESITeTbHOCTH, CBSI3aHHBIMH C (U3UKOH, H

COBPEMEHHBIMH TEXHOJIOTHSIMH, OCHOBAHHBIMU HA JTOCTHKEHUSIX (DU3MUCCKON HAYKH.
Joctkenue nenei paboueit mporpamMmmsl 1o (GuU3uKe 00eCeUNBACTCS PEIICHUEM CIIETYIOLTUX
3a/a4:

1. oGecmeuenne >PGEKTUBHOTO COYETAaHUS YPOUHBIX M BHEYPOUYHBIX  (POPM
OpraHm3anu  00pa3oBaTEIbHOTO  MpOILECCa, B3aUMOJCHCTBUS  BCEX €0
YYaCTHUKOB;

2. OpraHM3alvs WHTCIUIGKTYaJbHBIX M TBOPYECKHX COPCBHOBaHUIA,
MIPOEKTHOM ny4eOHO-UCCIIEI0OBATEIILCKON JCSITEIbHOCTH;

3. COXpaHEHHE U YKpEIUICHHE (PU3UYECKOTO, IMCUXOJIOTHYECKOTO M COIHMAIHHOTO
3JI0pOBbA0OYYAIOIINXCS, OOECTIeueHre NX 0€30MacHOCTH;

4. dopmupoBaHUE MO3UTUBHOW MOTHUBAIIUK O0YUYAIOIIMXCS K YUSOHOH NesITeTbHOCTH,

5. oOecneueHue YCIOBHA, YUUTHIBAIOIIHX WH/IMBUTyaJIbHO-

JTUYHOCTHBIEOCOOCHHOCTH 00YYarOIINXCS;
COBEpIIICHCTBOBAHKUE B3aUMOCHCTBUS YUCOHBIX JUCIUIUIMH HA OCHOBE UHTETPAIlHH;

BHEJIPEHHE B Y4eOHO-BOCIIUTATEIHHBIN MPOIECC COBPEMEHHBIX 00pa30BaTEIbHBIX
TEXHOJIOTUH,  (QOpPMUPYIOIIMX  KJIIOYEBBIE  KOMIIETEHIMH;, 8.  pa3BUTHE
muddepeHunanuy o0yueHus;

9. 3HAKOMCTBO OOY4YalOLIMXCS C METOJOM HAy4YHOTO IMO3HAHHUA M METOJaMHU
WCCIIEIOBAaHMSI OOBEKTOB U SIBJICHUH TIPUPOJIBI,

10. npuoOperenne  oOydarOUMMHMCA  3HAaHUH O  MEXaHHMYECKUX,  TEIJIOBBIX,
AJIGKTPOMArHUTHBIX U KBAHTOBBIX  SIBJICHUSAX, (U3MYECKHX  BEIMYUHAX,
XapaKTepU3YIOIUX TH SIBICHHUS;

11. popmupoBanue y oOyyaromMxcsi YMEHMH HaOII0AaTh NPUPOAHBIE SBICHUS U
BBINOJIHATE OMBITHI, TA0OpaTOpPHBIE PaOOTHI U SKCIIEPUMEHTAIIbHBIE UCCIIEIOBAHUS
C WCIIOJIb30BaHUEM HM3MEPHUTEIBHBIX MPHOOPOB, MIMPOKO TPHMEHSEMBIX B
MPAaKTUYECKOM JKU3HH;

12. oBnasenne OOYYAOIIMMHUCS OOINCHAYYHBIMH TIOHATHUSMH: TPUPOIHOE SIBIICHUE,
AMITUPUYECKU yCTAHOBJICHHBIH (akT, mpobiemMa, THIoTe3a, TCOPETUISCKHA BBIBOI,
pe3ybTaT IKCIEPUMEHTAIBHON MTPOBEPKH;



13. nonnmManue OOYYAIOIIMMUCS OTJIMYMA HAYYHBIX JaHHBIX OT HEMPOBEPEHHOU
uH(popManuy, LUEHHOCTH  HAyKd  JJs yIOBIIETBOPEHUS OBITOBBIX,
IIPOU3BOJICTBEHHBIX U KYJIbTYpPHBIXIIOTPEOHOCTEHN UEIOBEKA.

B cootBercTBHU ¢ npoTOKOJIOM nenaroruueckoro cosera Ne 94, or 31.05.2021 rona
«OCHOBHBIE HampaBieHUs PabOTHI MIKOJIBI M0 PA3BUTUIO (PYHKIIMOHAILHOW IPaMOTHOCTH
yyalmxcs», B pabouyro nporpammy npeaMeTa BHECEHBI:

1. N3menenus B IUIaHHpyeMble pe3ylbTaThl OOydYeHUs, a HMEHHO B
JUYHOCTHBIEC U METAINPEIMETHBIE;
2. W3menenus B coaep:kanue, ¢GopM, TEXHUK U METOJOB

npenogaBanus: 1). I3MeHeHne KOHCTPYKIMH ypOKa:

- BCTpaMBaHUE B YPOK OTAEIbHBIX 31eMeHTOB DI mpu ompeneneHuu Tembl
ypoka, BbIOOpa 3ajaHuii u T.1.;

-pelieHre Ha YpOKE KOHTEKCTHbIE 3a7ad (KOHKPETHBIX >KM3HEHHBIX CHUTYAaIlHi,
CBSI3aHHOM C UMEIOIIMMUCS Y peOST 3HAHUSIMH U OIBITOM B paMKax YpOKOB IO BCEM
npeaMeTaM y4eOHOTro IUIaHa), TPEKOB;

- MepPeBO]] 3HAHWUN U3 MTACCUBHBIX B AKTHUBHBIE;

- (dbopMUpOBaHHE YUTATEIBCKOW TPAMOTHOCTH;

- BKJIIOUEHUE B IOMAIIIHIOW paboTy, 3amanuii no popmuposanuio Ol

- HCIOJIb30BaHUE aJTOPUTMA BBINIOJHEHUS 3alaHuil 1o ¢gopmupoBanuo I
U €ro OLEHKH; - TMPOBEJECHUE WHTEIPUPOBAHHBIX YPOKOB, CIIOCOOCTBYIOIINX
bopmupoBanuio OI'.

- UCIONIb30BaHUE dA(PPEKTUBHBIX TEXHOJOTUH, METOJIOB (KPUTUYECKOE
MBIIICHUE, MPOEKTHI, UCCIEAOBaHUs, 1e0aThl, KOMMYHUKATUBHBIE 00U, TPOOIEMHOE
oOydeHue 1 T.11.) 1 POPMIPOBEIACHHS YPOKa, CIOCOOCTBYOMUX hopmupoBanuto DI,
[IpoBenenue ypokoB — morpykeHuid 1 paz B 4eTBepTh IO BCEM YUEOHBIM IpeIMETaM,
HEYPOYHBIM U JIOMOJIHUTENIBHBIM 3aHATHAM 10 ¢popmupoBanuto @I (1o ruiany).

B nensx peamuzanuu denepanbHoro mpoekta «CoBpeMeHHas LIKOJa HAIMOHAIBbHOTO

MIPOEKTa

«O0pazoBaHue», yTBEpKIEHHOTro mnporokojoM mnpesuauyma Cosera npu Ilpesunenre
Poccuiickoit @enepanuyu Mo cTpaTerHyecKoMy pa3BUTHIO M HAI[MOHAIBHBIM MPOEKTaM OT
24.12.2018 Nel6, peruonanbHoro npoekra KpacHosipckoro kpas «CoBpeMeHHas! LIKOJIay,
¢ 2023 roga B mIKojie HAUHET pabOTy IIEHTP €CTECTBEHHO-HAYYHOW M TEXHOJIOIMUYECKOU
HanpaiieHHocTel «Touka poctay. Takoe pemieHue ObUIO MPUHATO HA OCHOBAHUM NPUKa3a
MunuctepctBa obpazoBanus Kpacuosipckoro kpast ot 20 saBaps 2021 roma Nel8-11-05
«O6 opranuzanuu paboOThl 1O CO3/JaHHI0O B 0OO0IIE00pa30BaTEIbHBIX OpraHU3aLUsX,
pacIIOIOKEHHBIX B CEIBCKOH MECTHOCTH M MallbIX TOpOJAax, IICHTPOB 0Opa3oBaHUs
€CTECTBEHHO - HAayYyHOH M TEXHOJOrMueckod HampaBieHHocTeill «Touka pocra» B 2023
roay. B cBsi3u, ¢ yeM ypoku, HEypOUHbIE 3aHATHS, B COOTBETCTBHHU C IJIAHOM — I'paduKOM
Oynyr mpoBomuthcst B LleHTpe «Touka pocta». C 1enbl0 TOBBIIIEHHUS KayecTBa
00pa3oBaHMs B OCBOCHUU YYEOHBIX MPEAMETOB €CTECTBEHHO - HAYYHOU HAIIPABICHHOCTH,
porpamMM JIOTIOJTHHUTENBHOTO 00pa30BaHUs, a TakkKe JUIA TPAKTHYECKOW OTpabOTKH
y4eOHOT0 MaTepuraia nmo yaeoOHomy mnpeamety «Dusuka

B mporpamme cokparieHHBIE CI0Ba clieayeTunTaTh Tak: JI.p. — maboparopHast pabora;
K.p. — xouTponbHas pabota, 3.3. — dKCIEpUMEHTAIIbHOE 3a7aHue; B.j1. — BUpTyanmbHas
nabopaTopusl.



2. O0masi XapakTepuCcTHKa y4eOHOI0 mpeMera.

[Ipenmer ¢u3uKa OTHOCHTCS K €CTECTBEHHOHAYYHOH oOnactu. Paboyast mporpamMma uis
7 — 9 knaccoB 1o ¢usnke Ha 2023-2024 yueOHBIN TOJ COCTABICHA HA OCHOBE aBTOPCKOU
MporpaMMoil  OCHOBHOTO o0rmiero oOpaszoBanmsi mo ¢uzuke mist /-9 kimaccoB (H.B.
®unonosuy, E.M. I'yrauk, M.,

«dpoda», 2012 r.) ¢ Bo3moxkHOcTsiMH JmHMH YMK mo ¢usuke mis 7-9 kmaccoB
yuebnukoB A.B. [lepbikun u A. B. Ileppimkuna, E. M. I'ytauk «@usuka» ams 9 kinacca;
C 0COOCHHOCTSIMH OCHOBHOW 00pa3oBaTeNbHOM MporpaMMbl U 00pazoBaTEIbLHBIMHU
NOTPeOHOCTSAMHU, H 3ampocaMd  OOy4aromuxcs (CM. OCHOBHYIO 00pa3oBaTEebHYIO
porpaMmmMy OCHOBHOTO 001ero oopazoanus Llkosnsr) «Jpodar, 2012 r.

[IkonbHBIH Kypc (QHU3UKH — CHUCTEMOOOPA3yIOIIUK ISl TMPEIAMETOB, IOCKOJBKY
(bu3nvecKkue 3aKOHBI, JIOKAIIHEC B OCHOBE MHUPO3JAHHUS, SBISIFOTCS OCHOBOM COJICPIKaHUS
KypCOB XMMHUH, OHOJIOTHH, Teorpaduu u acTpoHOMUH. DPU3KMKa BOOPYKAET IIKOJIBHUKOB
HAayYHBIM METOJIOM TIO3HAHUS, MO3BOJSIONIMM II0JydaTh OOBEKTHBHBIC 3HAHHUS 00
OKpyXarmeM Mupe. B 7 m 8 Kkimaccax NpPOUCXOAWT 3HAKOMCTBO C (HU3HUYSCKUMHU
SBIICHUSIMHA, METOJOM HAy4YHOTO TIIO3HaHUs, (POpMHUpOBaHME OCHOBHBIX (DU3MUYECKHX
MOHATUH, TPUOOPETEHUE YMEHUH U3MEpATh (U3HUSCKUE BEIMYUHBI, IPOBOJIUTH
na0opaTOPHBIN AKCIEPUMEHT MO 3aJaHHOM cxeme. B 9 kiacce HayMHaeTcs HM3y4CHUE
OCHOBHBIX (DM3UYECKUX 3aKOHOB, JIAOOpAaTOPHBIC PabOTHI CTAHOBATCS 0OJIEE CIOKHBIMHU,
IIKOJIbHUKH YYaTCsl IFIAHUPOBATH KCIIEPUMEHT CAMOCTOSITEIIBHO.

OCHOBHBIMH TEXHOJIOTUSIMH M METOAaMU OOYYECHHsT Ha YypOKax (QH3HKE SBISIOTCS:
KPUTHYECKOE MBIIIUIEHHUE, TpooieMHbIi auasor, MOCO, npoeKTHas U UCCIIeT0BATEIbCKAs
JeSITeTbHOCTb.

3. Onucanune Mecta y4eOHOI0 mpeMeTa B y4eOHOM ILJIaHe.
Ha wu3ydenne ¢uszuku (yriyOn€HHBIM ypOBEHb) Ha YpOBHE OCHOBHOT'O 00IIEro oOpa3oBaHMs
otBoauTcs 340 gacoB: B 7 kiacce — 102 ygaca (3 gaca B Henento), B 8 kinacce — 102 yaca (3 yaca B
Heqeno), B 9 kimacce — 136 yacoB (4 yaca B HEZICIIO).

COJAEPKAHUE OBYYEHUSA
7 KUIIACC
Pa3nen 1. ®usuka u e€ poJib B IO3HAHMH OKPY:KAIOLIEro MUpa.

®uznka — Hayka O mpupoze. SIBneHus: mpupoabl (3MEMEHTH COAECpPKAHMS, BKIIOYAIOIINE
MEXIpPEAMETHBIE CBA3M). DU3NUECKHE SBICHUS: MEXAHUYECKHE, TEIUIOBBIE, JJIEKTPUUYECKUE,
MarHuTHBIE, CBETOBBIE, 3BYKOBBIE.

Ouznyeckue BenuuuHbl. PasmepHocts. Enuuunel ¢usnueckux BenuuuH. M3mepenue
¢usnueckux BeaMYUH. OTanoHbl. Pusmueckue mnpubopel. llena nenenus. IlorpemrHocTs
n3mepennii. [lpaBuma Oe3omacHoro Tpyaa mpu padboTe ¢ JIabopaTOpHBIM O0OPYTOBAHUEM.
MexynaponHas cuctema equHul. [lepeBos BHECUCTEMHBIX eIMHUL] B enHuUIBl CH.

Kak ¢usuka m apyrue ecrecTBeHHbIE HAyKH M3Y4aloT MpUpOJy. EcTecTBeHHO-HAayuHBIN
METOJ TMO3HaHMA: HaONI0/IeHHe, MOCTAaHOBKA HAYYHOTO BOIPOCA, BBIABM)KEHUE THIIOTE3,



OKCIIEPUMEHT IO TMPOBEpKE THUMOTe3, OOBsACHEHWE Ha0mogaeMoro spieHus. OnucaHue
(UBUYECKUX SIBJICHUHN C TIOMOIIBIO MOJICIICH.

Hemoncmpayuu.
MexaHudecKue, TEIIOBbIe, JJICKTPHUIECKUE, MAaTHUTHBIC, CBETOBBIC, 3BYKOBBIC SIBJICHUS.

Ousznueckue NmpuOOPH M TIPOIEAYpa TPSMBIX HM3MEPEHHH aHAJOTOBBIM M IU(GPOBBIM
puoOpoOM.

Jlabopamopnwvie pabomot u onvimeol.

Omnpenenenue HeHbl JeJIeHUs HIKAIbl H3MEPUTEIHLHOTO pHoopa.
N3MepeHne paccTosiHUM.

W3mepenne miomnaau u 00bémMa. Metoa manerk.

N3mepenne BpeMeHH.

N3mepenune 00bEMa KUIKOCTU U TBEPIOTO TENa.

Ornpezenenne pa3MepoB MaJIbIX Ted. MeTo psiioB.

HpOBeI[eHI/Ie HCCIICAOBAHUA 110 IIPOBCPKEC THUIIOTC3bl: AdAJIBHOCTDH nonéra [IapukKa,
MYIEHHOI'O TOPU30HTAJIBHO, TEM 60JH>HIC, yeM OO0JIbIIE BBICOTA ITyCKa.

Paznen 2. HepBOHa‘laﬂbele CBE€JICHHUSA 0 CTPOCHUH BelleCTBA.

CTpoeHue BemecTBa: aTOMbI H MOJIEKYJIbI, HX pa3Mepbl U Macchl. OTBITHI, JOKa3bIBAIOIIHE
JIMCKPETHOE CTPOCHHE BEIIECTBA.

JlBmkenne dacTul BemiecTBa. CBs3b CKOPOCTH JBW)KCHHS YACTHI] C TEMIIEPATypOM.
bpoynosckoe aBmxenue. [uddysus. BzaumopelicTBue uacTHI] BELIECTBA: MPUTSHKEHHUE H
OTTaJIKUBaHUE.

ArperaTHple COCTOSIHHSI ~BEIIECTBA: CTPOSHUE Ta30B, IKHJKOCTEH ¥ TBEPIBIX
(KpHCTAUIMYECKUX) Tel. B3amMOCBs3b MEXIy CBOMCTBAMH BEIIECTB B Pa3HBIX arperaTHBIX
COCTOSTHUSIX M UX aTOMHO-MOJIEKYJSIPHBIM cTpoeHueM. OCOOEHHOCTH arperaTHBIX COCTOSHHIM
BOJIBI.

Hemoncmpayuu.

Hab6mronenne 6poyHOBCKOTO JBHMKEHUS.

Hab6mronenue nuddysun.

Ha6J'IIOIleHI/IC ﬂBHCHHfI, O6T>}ICH}IIOH_II/IXCSI MMPUTAKCHUEM WJIK OTTAJIKUBAHUCM YaCTHUIL]
BE€IICCTBA.

Jlabopamopnwvie padbomot u onvimul.



OrneHka IMaMeTpa aToMa METOJIOM PSIOB (C UCIob30BaHueM (ororpaduii).

OnbITHI MO HAOIIOICHUIO TETIOBOTO PACIIIUPEHHUS Ta30B.

OnbIThI 10 OOHAPYKEHUIO ACHCTBUS CUIT MOJIEKYJISIPHOTO MPUTSKEHHUS.

Pa3znen 3. /IBuskeHue U B3aUMO/IeiicTBHE TeJl.

Mexanunueckoe nprxkeHue. Ilyte u mnepemenienue. PaBHOMepHOE M HEpaBHOMEPHOE
nerkeHne. CBOOONHOE TMajeHHEe KaKk NpUMEpP HEPAaBHOMEPHOTO JBIKeHUs Tel. CKOpOCTb.

Cpenansisi CKOpOCTb ITPU HEPABHOMEPHOM JBUKEHHUH. Pacyér myTH U BpeMEeHH TBUKEHUSI.

I'padyikn 3aBHCHMMOCTEH BETWYWH, OINMUCHIBAIOIIMX JBIKEHHE. OOImmMe TOHATUS 00
OTHOCUTENILHOCTH ABMKeHUs. CII0KeHHE CKOPOCTEH IS TeJ, IBHXKYIIMXCS MapauiesibHO.

SlBnenve wHepuuu. 3aKoH WHeEpUMH. B3aumonelcTBue Ten Kak MpUYMHA H3MEHEHHS
CKOpPOCTH JABWXKEHUsS Tel. Macca Kak Mepa MHEPTHOCTH Tejla B MOCTYNATEIbHOM JABUKCHUU.
[TnotHOCTH BemiecTBa. CBA3b INIOTHOCTU C KOJIMYECTBOM MOJIEKYJ B €IMHUIIE 00bEMa BEIIECTBA.
Cwmecu u criaBbl. [loBepXHOCTHAS 1 JTMHENHAs IUIOTHOCTb.

Cuna kak XxapakTepucTHka B3auMmonelcTBusa Ten. Cuna ynpyroctd M 3akoH ['yka.
N3mepenne cuiabl C NMOMOIIBID JUHAMOMETpa. fIBieHHe TAroTeHuss W cuia Tsbkectu. Cuna
TSOKECTH Ha Jpyrux miaHetax. Bec Ttema. HeBecomocts. CroxeHue cui, HampaBiIEHHBIX 10
onHoU npsiMoil. PaBHoaeiicTBytomas cui. Cuna TpeHus. TpeHue CKOJIbKEHUSI U TPEHUE MOKOS,
BsI3KO€ TpeHue. TpeHune B IpupoJie U TEXHUKE.

Hemoncmpayuu.

Habmonenne MexaHn4eckoro IBUKEHUS Tena.

H3mepeHune cKopocTr NPSIMOIMHENHOTO ABH)KEHHUS.

HaGnronenue siBleHUs] MHEPLIUU.

HaGnroenue u3MeHeHus: CKOpOCTH IIPU B3aUMOJICHCTBUN Tedl.

CpaBHeHue Macc o B3aUMOJIEHCTBUIO TEl.

CrnosxeHue cuil, HalpaBJIeHHBIX 110 OJJHON MPSIMOH.

Jlabopamopnuvie padbomut u onvimol.

OnpeneneHre CKOPOCTH PAaBHOMEPHOTO [IBIDKEHUS (IIapUKa B IKUIAKOCTH, MOJIEIH
AMEKTPUIECKOTO aBTOMOOMIIS U TaK Jlajee).

OmnpeneneHue cpenHell CKOPOCTU CKOJbKEHHs Opycka WM IIapuKa I10 HaKIOHHOH
IJIOCKOCTH.

OHpCIleJ'ICHI/IC IIJIOTHOCTH TBépI[OPO TCIa.

OnpIThI, JEMOHCTPUPYIOIIME 3aBUCHUMOCTh pacTsKeHHs (IedopManuu) MPYKHUHBI OT
IIPUJIOKEHHOM CHJIBL.



OnBITHL, IEMOHCTPUPYIOIINE 3aBUCUMOCTD CHJIBI TPEHHSI CKOJIBKEHHSI OT CHJIBI JaBIICHUS U
XapakTepa COMPUKACAIOIINXCS ITOBEPXHOCTEH.

Pa3znen 4. /laBjienne TBEPABIX TeJl, sKMAKOCTEH U ra3os.

Hasnenue. Cuna napnenusi. CrnocoObl yMEHbIICHUSI U yBETUYEeHUs AaBieHus. J[aBieHue
rasa. 3aBHCUMOCTb JaBJIeHHUs raza oT o0béma u Temmneparypsl. [lepeqaya naBineHus TBEPABIMU
TeJIaMH, KUAKOCTAMU U razamu. 3akoH [lackans. [IlneBMaTuueckre MaluHbL.

3aBUCHUMOCTh JaBJICHUS KUAKOCTH OT TINIYOMHBI THOTrpyXKeHus. [uapocraTuueckuii
napajgokc. Coobaromuecs: cocyabl. I'napaBnuyeckie MexaHu3Mbl. Vcronb3oBaHHE BBICOKUX
JIaBJICHUM B COBPEMEHHBIX TEXHOJIOTUAX. Y CTPOMCTBO BOJIOIIPOBOAA.

Atmocdepa 3emnn u armocepHoe naBieHue. [IpUUMHBI CyIIECTBOBAHUS BO3AYIIHOU
o6omoukn 3emiau. Omnwir Toppuuemnu. M3mepenue armocepHOro IaBiIeHUSA. 3aBUCUMOCTh
aTMOC(EpHOTO JaBJICHHUS OT BBICOTHI HaJ YypoBHeM Mops. IIpubGopbl ans u3MepeHus
aTMoc(epHOro JaBICHHUS.

JleiicTBHe )KUIKOCTH M Ta3a Ha MOTPYKEHHOE B HUX Telo. BriTankuBaroias (apXxumenoBa)
cwia. 3akoH Apxumena. YclIOBUE BO3HMKHOBEHMSI BBITAIKUBAIOUIEH (apXUMENI0BOIl) CUIIbI,
nonrekanue. [lnapanue Ten. Bo3ayxoriaBanue.

Hemoncmpayuu.

3aBUCUMOCTb JIaBJICHUS T'a3a OT TEMIIEPATYPBHI.

Ilepenada naBneHus KUIKOCTBIO U ra30oM.

Coo01aronirecs: CoCysl.

I'mapaBauyeckuit mpecc.

[TposiBnenue neiicTBus aTMOCHEPHOTO AaBICHHUSL.

Cudon.

3aBUCUMOCTh BBITAJIKUBAIOLIEH CUJIBI OT 00bEMA MOTPYKEHHON B JKUJKOCTh YacTH Tella U
IJIOTHOCTH KUIKOCTH.

PaBeHCTBO BBITAJIKHBAIOIIECH CHIIbI BECY BBITECHEHHOM KUJIKOCTH.

YciaoBue I1aBaHus Tell: MIaBaHUE WU MOrpy>XCHUC TCJI B 3aBUCUMOCTH OT COOTHOIICHUA
IUIOTHOCTEH Teja U *KUIAKOCTH.

Jlabopamopuvie pabomul u onvimol.

HccnenoBaHue 3aBHCMMOCTH Beca Tella B BOJE OT 00BEMa HOPpy)KéHHOfI B XXHUIKOCTb
qacCTH TeEia.

OrnpesenieHne BHITATKUBAIONIEH CUITBI, JCHCTBYIOIIEH Ha TEJIO, TOTPYKEHHOE B )KUIKOCTD.



[IpoBepka HE3aBUCUMOCTH BBITAJIKUBAIOLIEH CHIIbI, IEHCTBYIOIIEH HA TEJIO B )KUAKOCTH, OT
Macchl Teja.

OneITHI, IEMOHCTPUPYIOIME 3aBUCHMOCTD BBITAJIKUBAIOIIEH CUJIBI, ICHCTBYIOIIEH HA TEJI0
B )KUJIKOCTH, OT 00BbEMA MOTPYKEHHON B )KUKOCTh YaCTH TE€JIa ¥ OT MJIOTHOCTH KUIKOCTH.

KoHncTpynpoBanue apeomeTpa WM KOHCTPYMPOBAaHUE JIOJKM U ONpENeleHHue €€
Ipy3010bEMHOCTH.

Pa3zgea S. Pa6ora u MOIIHOCTH. JHEpPrus.

Mexannueckas paboTa JIsi CUJI, HalIPaBJICHHBIX BIOJIb JIMHUH MTepeMeeHusI. MOIIHOCTb.

[TpocTeie MeXaHWU3MBI: pbIYAr, BOPOT, OJIOK, TMOJKCIACT, HAKIOHHAS IUIOCKOCTD,
HOXXHUYHBIA MexaHu3M. MoMeHT cuibl. PaBHoBecue poiuara. [IpaBuino momentoB. [Ipumenenue
npaBWJia paBHOBEeCHsI pblyara K OJOKy. «3osotoe mpaBuio» MexaHuku. KIIJ mpocThix

MCXAaHU3MOB. HpOCTLIC MCXaHU3MBbI B 6BITy, TCXHHUKEC, )KUBbBIX OpraHu3Max.

MexaHuueckas OHCPI'Hs. Kunernueckas wu INOTCHLOUAJIbHAA OHCPIUA. HpeBpameHHe

OJIHOTO BHUJA MEXaHUYECKOU OHCPI'MH B ,Z[perfI. 3aKoH COXpaHCHHA U IMPCBpALLICHUA S9HCPIrUU B
MCXaHUKCE.

Hemoncmpayuu.

[Ipumepsl IPOCTHIX MEXAHU3MOB.

Jlabopamopnwvie pabomuvt u onvimol.

HccnenoBanue ycnoBuid paBHOBECHUS phluara.

N3mepenne KI1/] HakTOHHOM MIIOCKOCTH.

W3ydeHue mpaBuiia pbryara ajsi OJBUKHOTO U HEMOIBUKHOTO OJIOKOB.
Omnpenenenne KII/I moaBu:xHOTO U HEMTOABUKHOTO OJIOKA.

Onpenencare pabOThl CHUJIBI YIPYTOCTH MPH MOJABEME IPY30B MPH MTOMOIIH MTOJABHKHOTO
OJIOKA.

N3y4eHne 3aK0Ha COXPAHEHNsI MEXaHUUECKOM SHEPTUN.
8 KJIACC
Pasnen 6. TenuioBblie siB1eHHS.

OCHOBHBIE TTOJIOKEHUST MOJIEKYJISIPHO-KMHETHYECKOW TEOpUU CTPOEHHMs BeniecTBa. Macca
U pasMEpbl aTOMOB HW  MOJICKYII. OHLITBI, MOATBCPKAAOIIUEC OCHOBHBLIC ITOJIOKCHUSA
MOJIEKYJISIPHO-KUHETUUECKON TEOPHH.

Monenu TBEpPIOTO, KUAKOTO M Ta3000pa3HOTO COCTOSAHUH BemlecTBa. Kpucranmuueckue u

amopdusie Tena. ['padeH — HOBBIA MaTepHa Il HOBBIX TEXHOJOTUN. TEXHOIOTUU TTOTYICHUS
HCKYCCTBEHHBIX anma3oB. OObSICHEHHE CBOWCTB Ta30B, JKUIKOCTEH W TBEPIBIX TET HA OCHOBE



MOJIOKEHUN MOJIEKYJIIPHO-KUHETUYECKOM Teopuu. [IOBEPXHOCTHOE HATSKEHUE, CMAYMBAHUE,
KanuJUISIpHBIE SIBJICHUS. TEeIIOBOE pACIIMPEHUE U C)KaThUe. 3aBUCUMOCTh JaBJIEHHUS Ta3a OT
00BEMa, TeMIieparypsbl.

Temneparypa. CBsi3p TeMIeparypbl CO CpEAHEM KHHETUYECKOM SHEPrueil TEemIoBOro
JBYKEHMS 4acTUL. TeMnepaTypHbIe Kbl

Buytpennsis sHeprusi. CrocoObl M3MEHEHHUS BHYTPEHHEW SHEpruu: Terionepenaya u
coBepireHre paboThl. Busl Teronepenayn: TerIONpPOBOIHOCTh, KOHBEKITUS, U3Ty4eHHE. BUIbI

TCILIONEPCaAaYn B IPUPOAC U TCXHUKE. HeO6paTI/IMOCTB TCIIJIOBBIX ITPOLECCOB.

KoimuectBo Temnorel. YaelbHaAs TEIUIOEMKOCTH BEIIECTBA. 1€INIOOOMEH U TEIUIOBOE
paBHOBecue. 3akoH HeroToHa-Prxmana. YpaBHeHue TEIIoBOro OanaHca.

[InaBneHue U OTBEpJEBAHNE KPUCTAJUIMUYECKUX BEUIECTB. Y €IbHAs TEIUIOTA IUIABICHUS.
[TapooOpazoBanue u  koHaeHcanusa.  VMcmapenme.  Kumenue.  YienpHas — TemioTa
napooOpa3oBaHus. 3aBUCHMOCTb TEMIIEpPATypbl KHUIIEHUS OT aTMOCc(epHOro JaBICHUS.
HacpliieHnHbIil 1 HEHACBIEHHBIN Map. BiaxxHOCTh BO3AyXa.

OHeprus TOIMBa. Y ieibHasi TEMJI0Ta CrOPaHHUSL.

[Tpunuunsr pabotel TernoBbix aBuratenedl. KIIJ[ TemmoBoro nasurarens. TeruioBble
JIBUTaTENM U 3alIUTa OKpYKaroUel cpelbl. TermoBble NoTepyu B TEIIOCETSX.

3aKOH COXpaHEHHs U MPEBPAIICHUS SHEPTUH B MEXaHUYECKUX U TETUIOBBIX MPOIleccax.
Hemoncmpayuu.

Hab6monenrne 6poyHOBCKOTO JBUYKEHUS.

Habmronenue nudoysum.

HabGnionenue sBIeHWII TOBEPXHOCTHOTO HATSHXKEHUS, CMAUMBAHUA W KAMWLISPHBIX
SIBJIEHUU.

HabmroneHne TenaoBoro pacimpeHust Te.

M3MeHeHMe naBiIeHMs ra3a py H3MEHEHUH 00bEMa 1 HarpeBaHUM MIIH OXJIaXKIEHUH.
[TpaBuiia u3MepeHMs TEMIIEPATYPHI.

Bune! tennonepenayn.

OxJaxieHrne Ipyu COBEPIICHUH paOOTHI.

HarpeBanue npu coBepiieHn# paboThl BHEITHUMH CHUIaMH.

CpaBHeHHE TETUIOEMKOCTEN PA3JINYHBIX BEIIECTB.

Habmonenue kunenus.

Ha6J'IIOIleHI/IC IMMOCTOAHCTBA TEMIICPATYPHI IPH IIJIABJICHUH.



Mopenu TeIIOBEIX ABUTATEIIEH.

Jlabopamopuwie pabomul u onvimel.

OnbIThI 10 OOHAPYKEHUIO ACHCTBUS CUIT MOJIEKYJISIPHOTO MPUTSKEHHUS.
OnbITHI IO BhIpAIIMBAHUIO KPUCTAJUIOB IOBAPEHHOM COJIM MIIM caxapa.

W3mepenne Temneparypbl 0OpH IOMOIIM JKUJKOCTHOIO TEPMOMETpa M JaT4yHKa
TeMIEepaTyphl.

OnbITh 10 HAOJIIOACHUIO TETIJIOBOTO PACIIMPEHUS Ta30B, KUIAKOCTEH U TBEPABIX TeEll.
Onpenenenue AaBIeHUS BO3AyXa B OAJUIOHE MINPHIIA.
HccnenoBanue 3aBUCUMOCTH JJaBJIEHUS BO3JlyXa OT €ro 00bEMa 1 TeMIepaTyphbl.

[IpoBepka rumnore3bl JIMHEHHON 3aBUCUMOCTM JJIMHBI  CTOJOMKA JKUJAKOCTH B
TEPMOMETPHUYECKON TPYyOKE OT TEeMITEPATYPHI.

HaOmionenvne m3MeHEHHs] BHYTPEHHEW JHEPruy Tejla B pe3yJibTaTe TeIUlonepeaayn u
paboThl BHEIIHUX CHII.

HccnenoBanue sBJIeHUs TEIIO0OOMEHA MPU CMEIINBAHUN XOJIOJHONU U TOpsiueii BOJIBI.

OnpeﬂeneHI/Ie KOJIMYCCTBA TCIJIOTHI, ITOJYUYCHHOI'O BOIOI npu TEII000MEHE C HarpeTbiM
MCTAJIMYCCKUM HUJIMHAPOM.

OnpezaeneHre MOLUTHOCTH TEIUIOBBIX MOTEPh (3akoH HptoToHa-Pruxmana).
OnpezneneHue yaenbHON TEINIOEMKOCTH BELIECTBA.

Hccnenosanue npouecca uCapeHus.

OnpeneneHre OTHOCUTEIILHON BIaKHOCTH BO3yXa.

Omnpenenenue ynenbHON TEIUIOTHI IUIABJICHUS JIbJIA.

Pa3nes 7. JnekTpuyeckue M MATHUTHBIC SIBJICHHS.

OnekTtpuzanus Ten. JIBa poja 3JeKTpUUYECKHX 3apsAloB. B3aummonencTBue 3apsiKEHHBIX
ten. 3akoH Kynona.

Onekrpuueckoe nozie. Hanpsok€HHOCTH anekTpudeckoro nousid. IlpuHnun cynepnosunuu
AIIEKTPUYECKHUX MoJIeH (Ha KaUeCTBEHHOM YPOBHE).

Hocurenu snexkTpudecKkux 3apsaoB. DJIEMEHTapHBIM 3ieKkTpudeckuid 3apsn. CrtpoeHune
atoMa. [IpOBOJHUKM, IUANEKTPUKH U MOJIYNPOBOJHUKHU. 3aKOH COXPAHEHMS AJIEKTPUYECKOTO
3apsza.



DJIEKTPUYECKUN TOK. YCJIOBHUSL CYIIECTBOBAHUS DJIEKTPUYECKOrO0 TOKa. McTOYHMKH
MOCTOSIHHOTO TOKa. JIeHCTBUS 3JIEKTPUYECKOrO0 TOKa (TEIJIOBOE, XMMHUYECKOE, MarHuTHOE).
DIIEKTPUUYECKHI TOK B METaJLJIaX, )KUJIKOCTAX U Ta3ax.

OnekTpuueckas 1enb. Cuna Toka. DIEKTPUUYECKOe HAIPsHKEHUE. AMIIEPMETP U BOJIBTMETP
B 1I€NU MTOCTOSTHHOTO TOKa. CONPOTHUBIIEHUE MTPOBOIHUKA. Y IEIbHOE COMPOTUBIICHUE BEILECTBA.
3akon Oma jis yuyactka 1ienu. [lociaenoBarenbHoe U napawiebHOE COSAMHEHUE MPOBOAHUKOB.
OJIC B menu nocrossHHOro Toka. 3akoH Oma mis mosiHou 1ienu. [IpaBuna Kupxroda. Pacuér
IIPOCTHIX JIEKTPUYECKUX Lenel. HenrmHennple 2J1eMeHThI.

Pabota u MouIHOCTh 371eKTpUYECcKOro Toka. 3akoH J[xoyng-Jlenna. DnexTpuueckue nenu
U TOTPEOHUTENN 3IEKTPHIECKOM SHEprun B ObITy. KopoTKoe 3amMbIkaHue.

ITocTtostHHBIE MarHuThl. B3auMoaelcTBHE ITOCTOSHHBIX MArHuTOB. MAarduTHOE IIOJIE.
MaruutHoe moJie 3eMJIM M €ro 3HayeHue i ku3Hu Ha 3emsie. OnbIT Opcreaa. MarHutHoe
noyie dJeKTpuyeckoro Toka. OmbiT Awmmepa. [IpumeHeHue SJIEKTPOMArHUTOB B TEXHHKE.
JlelicTBME€ MarHMTHOrO TOJII Ha NPOBOAHUK ¢ TokoMm. Cuna Amnepa U ompeaelieHue e
HaIpaBJeHUs. DJEKTPOABUTATENIb MOCTOSHHOTO ToKa. Vcrmosb3oBaHue 3JIEKTpOJBUTATENCH B
TEXHUYECKUX YCTPOICTBAX U HA TPAHCIIOPTE.

Onbitel @apanes. SBiaeHue  siaekTpoMarHuTHOM  uHaykuuu. [lpaBuno  Jlenna.
Onekrporerepatop. CrocoObl TONyUEHUS DIIGKTPUUCCKOW DSHEPruu. DIJIEKTPOCTAHIIMK Ha
BO300OHOBJISIEMBIX MCTOYHUKAX SHEPIHH. DKOJOTUYECKHE MPOOIEMBbI SHEPIeTHKH. TOIIMBHBIC
AJIEMEHTHI U AIEKTPOMOOHIIH.

Hemoncmpayuu.

DneKkTpu3anus Ted.

JIBa pojia AIEeKTPUUECKUX 3apsS0B M B3aUMOJEHCTBUE 3apsyKEHHBIX TEll.

YCTpOoKCTBO U IEUCTBUE DIIEKTPOCKOIIA.

DNeKTpOoCcTaTUYECKast UHTYKLIUS.

3aKOH COXpaHEHUs IIEKTPUIECKUX 3apsi/I0B.

MonenupoBaHue CWIOBBIX JIMHUM 3JEKTPUYECKOTO IO C TOMOIIBI0 OyMakKHbBIX
CYyJITAaHOB.

IIpOBOHUKY U AUDIIEKTPUKHU.

M cTouyHUKM TOCTOSIHHOTO TOKA.
JleficTBHS 2IEKTPUYECKOTO TOKA.
DJIEKTPUYECKUHN TOK B )KUIKOCTH.
I"a30BbIi1 pa3psn.

I/IBMCPCHI/IC CHJIbI TOKA aMIICPMETPOM.



N3mepeHne 3eKTpUYeCcKOro HalpsyKEHNs BOJIbTMETPOM.

PeocraT u Mara3us COnpoOTHBIIEHUM.

BzaumopeicTBuE NOCTOSTHHBIX MAarHUTOB.

MoenupoBaHre HEBO3MOKHOCTHU Pa3/IeJICHHS TIOJIFOCOB MArHUTA.
MopenrpoBaHue MarHUTHBIX MOJIEW TOCTOSTHHBIX MarHUTOB.

OmnbIT DpcTena.

MarnuTtHoe 1nosie Toka. JJIeKTPOMArHUT.

JlelicTBME MAarHUTHOTO TOJIS1 HA POBOJHUK C TOKOM.

DIEeKTPOABUTATEIb IIOCTOSTHHOTO TOKA.

Onbitel Dapanes.

DIIEKTPOreHepaTop MOCTOSHHOTO TOKA.

Jlabopamopnwvie pabomot u onvimel.

OnbITHI MO HAOTIOIEHUIO SJIEKTPU3ALIMHU TeJl IPU COMPUKOCHOBEHUH U UHAYKIIHUECH.
Uccnenopanue neicTBUS SIEKTPUYECKOTO MMOJIS HA POBOJIHUKH U TUJICKTPUKH.
COopka 1 UCIbITaHUE IIEKTPUUECKOMN MU TOCTOSTHHOTO TOKA.

I/ICCHGI[OBaHI/IC 3aBUCUMOCTH CUJIBI TOKA, NPOTCKAOIICTO Y€PE3 PE3UCTOP, OT HAIPSIKCHUSA
Ha PE3UCTOPC U COMMPOTUBJICHUSA PE3NCTOPA.

OHI)ITBI, JACMOHCTPUPYIOIIHUE 3aBUCUMOCTL JJICKTPUUCCKOTO COIMPOTUBIICHHWA IMPOBOAHUKA
OT €T0 UIMHBI, IUIOIIAaAU IMOIICPEUYHOTO CCUCHUSA U MaTCpUaJia.

OHpCHCHCHI/IC YACIBHOTO COIIPOTUBJICHUS ITPOBOAHUKA.

HpOBepKa ImpaBujia CJIOKCHUA HaHp}I)KeHI/Iﬁ Ipu 1mocjaeaoBaTCIIbHOM COCAMHCHUN ABYX
PE3UCTOPOB.

IIpoBepka npaBuia sl CUIIbI TOKA TP MaPAIICIIBHOM COECUHEHUN PE3UCTOPOB.
Omnpenenenne D/]C 1 BHyTpEHHETO CONIPOTUBIIEHUS HICTOYHHUKA TOKA.

[TpoBepka mpasuin Kupxroda.

IIpoBepka BeIOMHEHHS 3aKk0Ha OMa JUIs TOJIHOM LIENH.

I/I3yquI/Ie BOJIBTAMIICPHBIX XapaKTECPUCTUK HEIUHEHHBIX 3JIEMECHTOB (J'IaMHBI HaKaJIMBaHUA
HJIN TTOJIYIIPOBOJJHUKOBOTO nno;[a).



Omnpenenenne paboThI AMEKTPUIECKOTO TOKA, HAYIIETO Yepe3 Pe3UCTOop.

Omnpenenenne MOIHOCTH AJIEKTPUYECKOTr0 TOKA, BBIIEISIEMON Ha PE3UCTOPE.

Omnpenenenne KIIJ[ narpeBatens.

I/ICCJ'IGI[OBEIHI/IC MAar"HuTHOIO B3aHMOH€ﬁCTBHH IIOCTOAHHBIX MAarHuToOB.

M3y4eHne MarHUTHOTO OIS IOCTOSTHHBIX MarHUTOB NP UX OOBbEAMHEHNUU U PA3CIICHNN.

HccnenoBanue AeiCTBUS 3IEKTPUYECKOTO TOKA HA MATHUTHYIO CTPEJIKY.

OmnBITHI, TEMOHCTPUPYIONIME 3aBUCUMOCTh CHIIBI B3aMMOJCHCTBHS KATYIIKH C TOKOM M
MarHuTa OT CHJIbl M HANpaBJCHUS TOKA B KaTYIIKE W OT HAIW4Ms (OTCYTCTBHS) CEpJCUHHKA B
KaTyIIKe.

I/I?,yT-IGHI/Ie HeﬁCTBHH MAaravMTHOI'O I10JIA Ha IIPOBOJJHUK C TOKOM.

KonctpyupoBanue u u3ydeHne padoTsl dJIEKTPOIBUTATEIS.

N3mepenne KIIJ[ anekTpoaBuraTeIbHON yCTaHOBKHU.

OnpITEIl 1O HCCICOOBAHHUIO SABJICHHA SHeKTpOMaFHHTHOﬁ HHAYKIUU: HCCICIOBAHUC
W3MEHCHHI 3HAYCHUS U HaIlpaBJICHHUA UHAYKIIMOHHOT'O TOKA.

9 KJIACC

Pasznea 8. Mexannueckue siBJeHHUS.

Mexannueckoe aBuxkeHue. MatepuanbHas Touka. CrocoObl OMUCaHHUS MEXaHHYECKOTO
JBUKEHUS: TaOMUYHbIN, rpapuueckuil, aHamuTnueckuid. CrucremMa orcuéra. OTHOCUTENBHOCTh
MEXAHUYECKOI'0 IBHKEHUS.

BekTopHble BENWYMHBI, OMNEPALMM C BEKTOpPAaMH, NPOEKIUH BekTopa. Pammyc-BekTop
MaTepUAIbHON TOYKH, EPEMENICHHE HA TUIOCKOCTU. PaBHOMEpHOE MPSMOJIMHENHOE JIBUKEHUE.
HepaBHomepHoe mnpsmonuHeliHoe aBuxkeHue. CpeaHsis U MTHOBEHHAs CKOPOCTh Tejla MIpH

HCPAaBHOMCPHOM ABUKCHHUH.

VYckopenue. PaBHOyCKOpeHHOE NpPSIMOJIMHEHHOE JBUXKEHHE. YCKOpEHHE CBOOOIHOTrO
nagenus. Oneitel [Namuiest.

['padmyeckas uHTEpHpETAUS YCKOPEHUS, CKOPOCTH, TIPOIICHHOTO MyTH U MepeMeIleHUs
JUISL TIPSIMOJIMHEWHOTO JIBUYKEHUS.

I[BI/I)KCHI/IC TCI1a, 6pOIHCHHOFO noxa yriioMm K ropu3oHTy.
I[BI/I)KCHI/IC M0 OKPYXXHOCTH. JIuneiinas CKOpPOCTDb, yIJjioBast CKOPOCTb, IECPpUOA U HaCTOTa
06paH_[CHI/ISI Ipu PaBHOMCPHOM JIBUKCHHUU I10 OKPYXKHOCTH. CKOpOCTB U YCKOPCHHUC IIPpU

JIBUKEHUH 110 OKPYKHOCTH.

Bexrop cunbl. PaBHOIEHICTBYIOIIIAS cCHia.



ITepBoiii 3akoH HproToHa. Bropoit 3akon Herortona. Tpertuit 3akoH Hprorona. [lpunimn
CYTIEPIO3UIINH CHJI.

Cuna ympyroctu. 3akon ['yka. Cuia TpeHus: cuila TPEHHUS CKOJBKCHHMS, CHJa TPEHUS
NOKOs, Ipyrue Buabl Tpenus. Koaddumuent tpenmus.

JIBMKEHHE T 10 OKPYKHOCTHU IO IEHCTBUEM HECKOJIBKUX CHIL.

3akoH bepnymin u nogbéMHas cuiia kpbuta. COBpeMEHHBIE JI€TaTeIbHbIE alllapaThl, CyAa
Ha TOABOJHBIX KPBUIbSX, AHTUKPBLIO HAa CKOPOCTHBIX aBTOMOOWIISAX. JIBMKeHHMe moe3na Ha
MarHMTHOM MOZYIIKE.

Cuna TsKECTH M 3aKOH BCEMUPHOI'O TATOTEHMs. J|BUKEHUE Tela BOKPYT IPABUTALIMOHHOTO
1eHTpa (B ToM uucie iaHeT Bokpyr Comnnna). [lepBas kocMuueckas ckopocts. HeBecomocts 1

eperpy3Ku.

PaBHOBecue MaTepuanbHOM TOUKH. AOCOIIOTHO TBEP0E Teno. PaBHOBecue TBEPIOTO Tea
C 3aKpEIUIEHHOM OChIO BpallleHUsl. MoMeHT cuiibl. LIeHTp TshKecTH.

Nmnynsc Tema. W3meHeHne wummynbca. MMmynsc cuibl. YIpyroe u Heynpyroe
BBaHMOHCﬁCTBHe. 3aKOHBI U3MEHEHUS U COXpPAaHCHUS UMITYJIbCA. PeaxkTtnBHOE JABUXXCHUC.

Mexanuueckass pabora U MOIIHOCTh. Pabora cui TskKecTH, ynpyroct, TpeHus. CBs3b
sHepruu U pabotbl. lloTeHuuanbHas SHEpPrus Tena, MOJHATOrO HaJ MOBEPXHOCTHIO 3EMIIH.
IToTrenumanpHas 3Heprus cxxaroi npyxxuHsl. Kunerndeckas sneprus. Teopema 0 KHHETUYECKOM
JHEPruu. 3aKOH U3MEHEHUS U COXPAaHEHMSI MEXaHUYECKON SJHEPIHUH.

Hemoncmpayuu.

H8.6J'IIO,I[CHI/IC MEXAaHUYCCKOI'0 IBUKCHUS TCJIda OTHOCUTCIIBHO PA3HbBIX TCJI OTCUETA.

CpaBHeHHE TTyTel U TPACKTOPUHN JBUIKEHHUS OJTHOTO M TOTO JK€ TeJla OTHOCUTEIHFHO Pa3HbIX
TEJ OTCUETA.

H3MepeHne cKOpoCTH U YCKOPEHHUS IPSIMOJIMHENHOTO IBUKEHHUS.
HccnenoBanne NpU3HAKOB PABHOYCKOPEHHOTO JIBUKEHHUS.
Habumronenne ABM>XeHUs Tesla 0 OKPYKHOCTH.

Habmronenne mMexaHm4eckuX SIBJICHHM, NPOUCXOASAIIMX B cucteme oTcuéra «Temexkar»
npu e€ paBHOMEPHOM U YCKOPEHHOM JIBUYKEHUH OTHOCUTENIHO KaOMHETa (PU3UKH.

Ha6J'IIOIlCHI/IC paBHOBCCUA  TCII, CBO60I[HOF0 naacCHus, KojicOaHMS MasTHUKA B
HHCPHUAJIBHBIX CUCTEMAX KaK IMOATBCPKACHUC ITPUHIUITIA OTHOCUTCIILHOCTH.

3aBUCHMOCTD YCKOPCHUA TCJIa OT €ro MacCChl U I[CﬁCTBYIOH_ICﬁ Ha HET'O CUJIBI.
Ha6J'IIOIleHI/IC PaBCHCTBA CUJI IIPpU B3aMMOJCHCTBUM TEIl.

H3meHeHue Beca Tela IIpru YCKOPCHHOM JABUKCHUMU.



[lepenaua nmmnynabca Ipu B3aUMOJEHCTBUU TEIL.

[TpeoOpa3zoBaHus SHEPTUM NIPU B3aUMOAECUCTBUH TEIL.

CoxpaHeHue UMITyJbca Mpu a0COJIFOTHO HEYIIPYTOM B3aMMOJEHCTBUM.
CoxpaHeHue UMITyJIbca IPU YIPYTOM B3aUMOAECHCTBUH.

Habmioienue peakTHBHOTO IBHKEHUS.

CoxpaHeHue 3Hepruu npu CBOOOIHOM MaJACHUU.

CoxpaHeHue Hepruu Ipu JBUKEHUH Teja MO JHCTBUEM MPY>KUHBL.
Jlabopamopuvie pabomul u onvimol.

KoncTpynpoBanue Tpakra [uisi pa3roHa U JJIbHEHIIEr0o paBHOMEPHOIO ABUKECHUS [IapUKa
WJIU TEJIEKKHU.

OHpe,I[CJ'ICHI/Ie cpez[Heﬁ CKOPOCTH CKOJIbXKCHUA 6pyCKa WM OBHIXKCHUSA HIapUKa II0
HaKJIOHHOH ITINIOCKOCTH.

Onpez[eneHI/Ie YCKOPCHUA TCJIa IIpU PaBHOYCKOPCHHOM JBWXCHUHU 10 HaKJIOHHOM
IIJIOCKOCTH.

HccnenoBanue 3aBUCUMOCTH IYTH OT BPEMEHHM IPH PaBHOYCKOPEHHOM JIBUKEHUH 0e€3
HA4aJIbHOU CKOPOCTH.

HpOBepKa THUIIOTE3bI: €CJIN MMPU PABHOYCKOPCHHOM ABHKCHUU 0e3 HavallbHOM CKOpPOCTH
IIYTU OTHOCATCS KaK P HEYETHBIX quceil, TO BpEMCHa OANHAKOBBI.

HccnenoBanue ABMKEHUS Tela, OPOLIEHHOTO MOJT YIJIOM K TOPU30HTY.

HccnenoBanue 3aBUCIMOCTH CHIIBI TPEHUS CKOJBKEHHSI OT CUITBI HOPMAaJIbHOTO JTABICHHUS.
Omnpenenenne kodhhuieHTa TPEHUS CKOIBKCHHS.

Omnpenenenne KECTKOCTU MPYKUHBI.

HccnenoBanue 3aBUCHMOCTH CHJIBI YIIPYTOCTH, BO3HHMKAIOUIEH B NMpYKUHE, OT CTEHEHU
nepopMaluy NpyKHUHBI.

OHpCIleJ'IeHI/IC pa6OTBI CWJIbl TpCHUA IIPpU PAaBHOMCPHOM  JIBUKCHHU TCJIa 110
FOpH3OHTaHBHOﬁ TTOBCPXHOCTH.

Onpenenenne pabOThl CHIIBI YIOPYrOCTH MPU MOABEME Tpy3a C HCIOIH30BAHHEM
HEIOABUYKHOTO U MOJABHKHOTO OJIOKOB.

Pa3zgen 9. Mexaunueckune KoJe0aHUA M BOJIHBI.



Konebarenbroe nBmwkeHne. OCHOBHBIC XapaKTEPUCTUKH KOJICOAHWM: TIEPHOJ, YacTOTa,
amruintynaa. ['apmonnueckue konebGanus. 3aTyxatoniye kojiedanus. BoiHykaeHHbIe KoneOaHus.
Pe3onanc.

MaremaTHuecKuii U IpyKUHHBIA MasTHUKH. [IpeBpaiieHne sHeprun npu KojaedaTeaIbHOM
JBUKCHHH.

Mexanuueckue BosiHBL. [IpogonbHble M monepedHble BoJHBI. CBONWCTBA MEXAHHYECKHUX
BOJIH: HUHTepdepeHIMs © Audpakuus. JauMHa BOTHBI W CKOPOCTh €€ pacHpOCTPaHEHUS.
MexaHnueckue BOJIHbI B TBEPJIOM Telle, CEHCMUUYECKUE BOJIHBL.

3Byk. PacnipocTpaneHnue u oTpaxeHue 3Byka. I pOMKOCTb 3ByKa U BbICOTa TOHA. Pe3oHaHc
B akyctuke. MHdpa3Byk u ynbTpa3Byk. lcnonb3oBaHuE YiIbTpa3Byka B COBPEMEHHBIX
TEXHOJIOTHUSIX.

Hemoncmpayuu.

Habumonenne xonebanuil Tea noj 1eHCTBUEM CHIIBI TSDKECTH M CUJIbI YIIPYTOCTH.

Habumonenune xonebanuii rpy3a Ha HUTH U Ha IPYXKHUHE.

HaOnroneHnue BoIHYX/IE€HHBIX KoJeOaHHii U pe30HaHca.

PacnpocTpanenue nmpoAoibHbIX U ITONEPEYHBIX BOJIH (Ha MOJEIN).

HaGnronenue nnrepdepeHunu 1 Jupakiuy BOJIH Ha TOBEPXHOCTU BOJIBI.

Haburoienne 3aBUCHMOCTH BBICOTHI 3BYKa OT 4aCTOTHI.

AKYCTHYECKHI pe30HaHC.

Jlabopamopnwvie pabomot u onvimol.

OmnpezaeneHue 4acTOThI U MEpHOAA KoleOaHU MaTeMaTUYeCKOro MasiTHUKA.

OnpezeneHye 4acTOThl U MepHojia KoineOaHUH Npy>KUHHOTO MasTHUKA.

HccnenoBaHue 3aBUCUMOCTH nepuoaa KoJIeOaHMH r'py3a Ha HUTU OT AJIMHBI HUTH.

HccnenoBanue 3aBUCMMOCTH IEpUOJa KOJEOAHWH MPYXKUHHOTO MasTHHKAa OT MAaccChl
rpysa.

[TpoBepka HE3aBUCUMOCTHU TIEpHO/Ia KOJIeOaHUH Tpy3a, MOJBEIIEHHOTO K JICHTE, OT MacChl
rpysa.

OnBIThI, IEMOHCTPUPYIOLINE 3aBUCUMOCTD IEPHOJa KOeOaHU MPY>KUHHOTO MasiTHUKA OT
MaccChl Ipy3a U KECTKOCTH IPYKUHBI.

W3mepenne yckopeHus CBOOOIHOTO MaeHHUS.

Paszpnen 10. DinekTpoMarHuTHOE 10J1€ ¥ 3JIEKTPOMATHUTHbIE BOJIHBI.



DJIEKTPOMArHuTHOE TIOJI€. DJIEKTPOMAarHUTHbIE BOJHBI. CBOWCTBA 3JIEKTPOMArHUTHBIX
BOJH. [IIkaya 35eKTpOMarHuTHBIX BOJIH. Mcronb30BaHUE 37EKTPOMArHUTHBIX BOJIH ISl COTOBOM
cBs3u. Pagnonokarnust. KocMuueckast CBSI3b.

OneKkTpoMarHuTHasi mpupoja cBera. CkopocTh cBeTa. BoyiHOBbIE CBOHCTBAa CBeTa:
uHTephepeHIus U TudpaKiius.

Hemoncmpayuu.

CBolicTBa 3JIEKTPOMArHUTHBIX BOJIH.

Wutepdepentys u nudpaxius cBeTa.

Jlabopamopuwie pabomul u onvimol.

W3y4eHne CBOMCTB 3JIEKTPOMArHUTHBIX BOJH C MIOMOIIBI0 MOOMIBHOTO TesieoHa.

[TpoBeneHme ONBITOB MO HAOIIOIEHUIO HHTEp(EepeHITNHN U TUDPAKIIIHN CBETA.

Pa3znea 11. CBeToBbI€e IBJICHHUS.

JlyueBas mojenb cBeTa M reoMmerpuyeckas ontuka. Mcrounuku ceera. [IpsmonuHeiinoe
pacupoctpaneHue cBera. 3armenuss Connua u Jlynsl. OTpaxkeHue cera. Ilnockoe 3epkaino.

3akoH oTpaxeHus cseta. [loctpoeHne nzo0paxeHuil, cQOPMUPOBAHHBIX 3EPKAJIOM.

[Ipenomienue cBera. 3akoH mpejomiieHWs cBera. [lojgHOe oOTpaKeHHE CBeTa.
Vcronp30BaHuE MOJIHOTO OTPAKEHUS B ONITUYECKUX CBETOBOJIAX, ONITOBOJIOKOHHAS CBSI3b.

Jlunza, xon nydedt B nuH3e. Popmyna ToHKOM sMH3BL. IlocTpoeHue u300pakeHUH,
c(OpMUPOBAHHBIX TOHKOM JHH30M. OnrTuyeckas cuctema ¢oroanmnapara, MHUKpPOCKONa H

TCIJICCKOIIA. FJ'IaS, KakK OIITHYCCKasA CUCTEMaA. BJ'II/ISOPYKOCTB " JTAJIbHO30PKOCTh.

Paznoxxkenue 6eaoro ceera B CIICKTD. OmnpwiTel HetoToHa. CoxeHHe CIHICKTPAJIbHBIX IIBCTOB.
I[I/ICHepCI/ISI CBCTa.

Hemoncmpayuu.

[TpstmonuHEIHOE pacIpOCTpaHEHHE CBETA.
OtpakeHue cBera.

[Tony4yenne n300paxeHuil B INIOCKOM 3€pKalle.
[Ipenomnenue cera.

ONTHYECKUN CBETOBOJI.

Xon syuelt B coOuparomeit JuHse.

Xox JIydeil B paccenBarolle JIMH3E.

[Tony4yeHnne n300paxeHnit C MOMOIIBIO JIMH3.



[Tpuntun nevictBus GoTroanmapara, MUKPOCKOTIA U TEJIECKOTIA.

Mopenb rnasza.

Paznoxxenne 6emoro cBETa B CIEKTP.

[Tomryuenue 6em0ro cBeTa MpH CIOKEHUH CBETA Pa3HBIX I[BETOB.
Jlabopamopuwvie pabomot u onvimeul.

HccenenoBanue 3aBUCUMOCTH YIJIa OTPaKEHUsI CBETOBOIO JIyda OT yria HaJeHHUs.
W3ydeHue cBOMCTB U300pakeHUs B IUIOCKOM 3€pKaJie.

HccnenoBannue 3aBUCHUMOCTU yrijia npeiaomMJICHUA OT yrJjla MaaCHUs CBCTOBOI'O JIyda Ha
I'paHUuLC «BO3AYX—CTCKIIO».

[Tomyuenue n300pakeHUi C TOMOIIBIO COOMPAIOLIEH TUH3HI.
Omnpenenenne HOKyCHOTO PacCCTOSTHUS M ONITUYECKON CHIIBI COOMPAIOIIEH JINH3HI.
OMBITHI 110 PA37I0KEHUIO OEJIOT0 CBETa B CIEKTP.

OnBITEl IO BOCHPUATHIO IIBETa MPEIMETOB TNPU WX HAOIIOJCHUU 4Yepe3 IBETOBBIC
(UITBTPHI.

Pa3zgen 12. KBaHTOBLIC SIBJICHUS.

OmneiTel Pesepdopaa u muianerapHas moaens atoma. Mogens atoma bopa. Ucnyckanue u
norsiouieHue ceera atoMoM. KBanTsl. JInHeHyaTbie CIIEKTPHI.

PagnoaktuBHOCT. Anb(a-, Oera- u ramMma-usnyudeHus. CTpoeHHE aTOMHOIO sJIpa.
Hyxknonnas Mopens aromHoro sapa. HW3oromel. PamgnoaktuBHBIE mnpeBpamieHus. Ilepuon
noJlypacnaza aTOMHBIX sfep. [lefcTBuEe paaMOaKTUBHBIX W3IYyYEHHH HA JKUBBIE OPraHU3MBI.
3amuTa OT paJu0aKTUBHOTO U3JIyUEHUSI.

SnepHblie peakiuu. 3aKOHBI COXPaHEHUS 3apsiIOBOTO U MAacCOBOI'O YMCEN. DHEPIUs CBA3U
aToMHbIX sifep. CBs3p Macchl U SHepruu. Peakuuu cuHTe3a u aeneHus sanaep. Mcrounuku
sHeprun ConHua W 3BE3N. SlnepHas »HepreTuka. OKOJOTHMYECKHE TNpoOIeMbl sAepHOMN
DHEPIeTHUKHU.

Hemoncmpayuu.

CrexTpsl U3JIy4eHHS U TOTJIOIIEHUS.

CrexTpsl pa3Iu4yHbIX Ta30B.

CnexTp BogoOpo/a.

Habmonenue Tpexo B kamepe Busbcona.

Pabora cuérunka MOHU3UPYIOIUX U3TyISHHUH.



Perucrpanus u3nydeHust NpupoaHbIX MUHEPAIOB U IPOAYKTOB.
Jlabopamopuwie pabomsl u onvimel.
HaburoieHne CrulomHbIX U JIMHEWYAThIX CIIEKTPOB U3JIYy4ECHHUS.

HccnenoBaHue TPEKOB: H3MEPEHUE DHHEPIMM YacTUIBl [0 TOPMO3HOMY MyTH (1O
¢dororpadusm).

W3mepenue paanoakTUBHOTO (poHa.
IToBTOpHTEIBLHO-0000 AN MOIYIb.

[ToBTOpUTENEHO-0000IAIONINI  MOJYAh  NpeJHAa3HaueH Uil  CHCTEMAaTHU3alluh U
000011IeHNsT TPEMETHOTO COJICPYKAHUS U OTIBITA JESATEILHOCTH, IPHOOPETEHHOTO NP U3YYCHUHU
BCEro Kypca (U3MKH YrIyOJIEHHOTO YpPOBHSA, a TakXKe [UIsl TMOATOTOBKHM K OCHOBHOMY
rocy/1apCTBEHHOMY 3K3aMEHY 110 (PU3HKE.

B npouecce nzydeHus 1aHHOTO MOAYJIS PEATU3YIOTCS U MOIY4aloT AaJbHEHIIIEe pa3BUTHE
yueOHbIe JeHCTBHUS, OOECHEeUnBAIONINE JOCTHKEHHE TMPEAMETHBIX U  METanmpeIMEeTHBIX
pe3ynbTaToB oOydeHus, (OPMUPOBAHHE ECTECTBEHHO-HAYYHOW TPaAMOTHOCTH: OOBSICHCHHE U
OTHMCaHUE SIBJICHUN Ha OCHOBE MpUMEHEHUs (PU3MUEeCKUX 3HAHMI, UCCIIeI0BATEIbCKIE ICHCTBUS
(BBIIBMDKEHHME THIIOTE3, MMOCTAHOBKA IEJIM M IUIAHUPOBAHWE WCCIICIOBAHMS, aHAJIU3 JIAHHBIX U
MOJTy4YEHUE BHIBOJIOB).

[IpenmourutenbHOl  (QOpMON  OCBOSHHS MOAYJS SBISETCS MPAKTUKYM, IpOrpamMma
KOTOPOT'O BKJIFOYAET:

pelieHre 3aja4, OTHOCALIMXCA K pa3jIMYHbIM pasfielaM U TeMaM Kypca (U3HUKH, B TOM
YHCIIE 33Ja4, UHTETPUPYIOLIUX COJIEPKAHUE PA3HBIX Pa3JENOB;

BBITNIOJIHEHHE J1a00PAaTOPHBIX PabOT U OMBITOB (BKJIOYasi pabOThl U OIBITHI U3 MEPEYHEN K
paszienaM Kypca) B YCJIOBHUSIX CAMOCTOSITEILHOTO IUIAHWPOBAHMS MPOBEIEHUS HCCIIEI0BaHMS,
BbIOOpa 1 00OCHOBAHHUS METOJ1a U3MEPEHMSI BETUUMH, COOPKU IKCIIEPUMEHTAIbHON YCTaHOBKU;

BBITIOJIHEHHE TTPOOJIEMHBIX 3a/IaHUM MPAKTUKO-OPUEHTUPOBAHHOTO XapakTepa (3aJaHus 1mo
€CTECTBEHHO-HAYYHON T'PAaMOTHOCTH ), B TOM YHCIIE 3aJJaHUI ¢ MEKIPEIMETHBIM COJIEP>KaHUEM;

paboTy HaJx TpYyNIOBBIMU WJIM HWHAWBUIYAJIbHBIMU IPOEKTAaMH, CBA3aHHBIMU C
coJiepKaHueM Kypca (PU3MKH.

W3ydeHne MOBTOPUTENBHO-0000MIAIOMIETO MOIYJISI MOXKET 3aKaHYMBATHCS MPOBEICHHEM
JTUAarHOCTHYECKOM paboThl 3a Kypc (U3UKH YrIyONE€HHOTO YpPOBHs, BKIIIOYAIOIICH 3a7aHUs
pa3HOTO YPOBHSI CIIOKHOCTH. Pe3ynbTaThl BBIONHEHUS JAHATHOCTUYECKOW pabOThI MOTYT
MOKa3bIBaTh CTEMEHb TOTOBHOCTH OOYYaOIINXCSI K OCHOBHOMY TOCYJaPCTBEHHOMY dK3aMEHY TI0
busnke, a TakkKe CBUACTEIHCTBOBATH O JOCTUTHYTOM YPOBHE €CTECTBEHHO-HAYyUHOM
TPaMOTHOCTH.

[NIAHUPYEMBIE PE3VIJIbTATBI OCBOEHUA IIPOI'PAMMLBI 110 OU3UKE HA
YI'JIYBJIEHHOM YPOBHE OCHOBHOI'O OBIIEI'O OFPA3OBAHUMA



W3ydyenue Qu3MKKM Ha YypOBHE OCHOBHOTO 00IIero o0pa3oBaHUs HANpaBiIeHO Ha
JTOCTHIKEHUE TNYHOCTHBIX, METAIIPEIMETHBIX H MPEAMETHBIX 00pa30BaTeIIbHBIX PE3yIbTATOB.

JIMHHOCTHBIE PE3YJIBTATbBI

B pesymbrate u3ydeHus (QU3MKM Ha YPOBHE OCHOBHOTO 0O0ImIero oOpa3oBaHus Y
oOyuatomierocst 0yayT c(hOpMUPOBAHBI CIEAYIOIINE IMYHOCTHBIE PE3YIbTAaThl B YACTH:

1)nampuomuueckozo eocnumanus:

IIPOSIBJIEHUE MHTEPECA K UCTOPUU U COBPEMEHHOMY COCTOSIHUIO POCCUMCKON (PU3NYECKOM
HaYKU;

[IEHHOCTHOE OTHOLIEHHE K IOCTHXKEHUSM POCCUICKUX YUEHBIX-(DU3UKOB;
2)2pasicoanckozo u 0yxo8Ho-HPAEGCHMEEHHO20 60CRUMAHUA:

TOTOBHOCTb K aKTUBHOMY Y4YaCTHIO B O6CY)KIICHI/II/I O6III€CTB€HHO 3HAYUMBIX U 3TUYCCKUX
HpO6H€M, CBsA3aHHBIX C IMMPAKTUYCCKUM IIPUMCHCHHCM ,Z[OCTI/I)KGHI/Iﬁ (I)I/ISI/IKI/I,

OCO3HaHHE BaXKHOCTU MOPAIbHO-ITUYECKUX MPUHITUIIOB B JESTEIBHOCTH YUEHOTO;
3)acmemuueckozo 60cnumanu:

BOCIPUATHE ICTETUYECKUX KauecTB (PM3MUYECKON HayKu: €€ rapMOHHUYHOIO MOCTPOCHMS,
CTPOrOCTH, TOYHOCTH, TAKOHUYHOCTH;

4)uennocmu HaAYUHO20 NOZHAHUA:

OCO3HAaHUE HICHHOCTHU (1)143H‘1€CK01>1 HAaYKH KakK MOIIHOTO HWHCTPYMCHTA IMO3HAHHWA MHpPA,
OCHOBBI pa3BUTHUA TeXHOHOFHﬁ, BaKHEUINIEH COCTaBIISIONICH KYJIbTYPBHI;

OpUEHTAIUs] B JIEATEILHOCTH Ha COBPEMEHHYIO CHCTEMY HAayY4HBIX MNpEICTaBICHUH 00
OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHUS ITPUPO/IBI;

pa3BUTHE HAYYHOM JIF0003HATEIHLHOCTH, MHTEPECA K UCCIIeI0BATEIbCKON AeSITENbHOCTH;
5)dpopmuposanua Kyromyput 300p0o6va u IMOUUOHATLHO20 O1A2ONOAYYUA:
OCO3HaHHE IIEHHOCTH 0€30macHOro oOpa3a KU3HH B COBPEMEHHOM TEXHOJOTHYECKOM

MHPE, BaXHOCTHU IIpaBUJI 0e301acHOTO MOBEACHWA Ha TpaHCIOpPTE, HaA aoporax, cC
SJICKTPUYCCKUM U TCTJIOBBIM 060py,HOBaHI/IeM B JJOMAIIHUX YCIIOBUSAX;



c(hOopMUPOBAHHOCTh HaBbIKA PEeQIICKCHH, MPU3HAHWE CBOETO IpaBa Ha OMIMOKY W TaKOTO
K€ TIpaBa y APYyroro 4eIoBeKa;

6)mpy0oeozo eocnumanus:

AaKTHBHOE y4YacTHe B PELICHUU IMPAKTHUECKUX 3a7ad (B paMKax CeMbH, 00pa30BaTeIbHOM
OpTraHM3aINH, TOPOJIa, Kpasi) TEXHOJIOTHYECKON U CONMAILHOW HAIMPABJICHHOCTH, TPEOYIOMUX B
TOM 4ucie U GU3NYECKUX 3HAHUI;

MHTEpPEC K MPAKTUUYECKOMY U3YUYEHHIO podeccHil, CBI3aHHBIX C PU3UKOI;
7)IK0J102U4eCK020 60CRUMAHUA:

OpHEHTAIMsl HAa TPUMEHEHHWE (QU3NYECKUX 3HAHWWA JUIS pElIeHUs 3a71ad B 001acTu
OKpY’Karollel cpelibl, TUIAHUPOBAHUSI MMOCTYIKOB M OLEHKU MX BO3MOXXHBIX MOCIEACTBUMA IJIf
OKpYKaroIle Cpeibl;

OCO3HAHME TTI00AIBHOTO XapaKTepa KOJOTHUECKUX MPoOIeM U IyTel UX PEeUICHHUs;

8)aoanmayuu K uzmeHaAOWUMCA YCTI08UAM COUUATLHOU U RPUPOOHOIL CPEOdbL:

HoTpeOHOCTh BO B3aMMOJICHCTBMM NpU  BBINOJHEHMM HCCIEIOBAaHMA U IPOEKTOB
(bu3nYEeCKOIl HalIPaBIEHHOCTH, OTKPBITOCTD OIBITY U 3HAHUSIM JPYTUX;

IMOBBIIICHUEC YPOBHA CBOCH KOMIICTCHTHOCTH 4YCPpe3 NPAKTUUCCKYIO ACATCIIBHOCTD,

noTpeOHOCTh B (POPMUPOBAHUU HOBBIX 3HAHUI, YMEHHH (OPMYIUPOBATH UACH, TOHITHS,
TUTIOTE3bI 0 (PU3NYECKUX O0BEKTAX U SIBJICHUSX;

oco3HaHue AePUIIUTOB COOCTBEHHBIX 3HAHUIN U KOMIIETEHTHOCTEH B 001aCTH (PU3UKHU;
TJITAHUPOBAHHUE CBOETO PAa3BUTHSA B MPUOOPETEHUH HOBBIX (PM3NYECKUX 3HAHHIA;

CTPEMIJICHHUC aHAJIM3UPOBATH U BBIABJIATL B3AUMOCBSA3U IPHUPOIBI, O6H.I€CTBa N DKOHOMHKH,
B TOM YHMCJIC C UCIIOJIb30BAHUEM (1)I/ISI/I‘~ICCKI/IX 3HaHI/II\/'I;

OLICHKAa CBOMX JCHUCTBUM C Yy4E€TOM BIMSHUSA Ha OKPYKAIOIIYIO Cpeay, BO3MOKHBIX
17100aIbHBIX TOCIECTBUH.

METANPEIMETHBIE PE3YJIbTATHI

B pesymbraTe oOCBOCHHS mporpaMMmbl 10 (H3MKE Ha YPOBHE OCHOBHOTO OOIIEro
obpazoBanusi y oOydaromierocs OyayT cQOpMHUpPOBAaHEI MeTallpeIMeTHbIe Pe3yJibTaThl,
BKIIIOUAIOIIME TIO3HABATENbHBIE YHHBEpCaJbHbIC YyueOHBIC JEHCTBHS, KOMMYHUKATUBHbBIE
YHHUBEpCcalbHbIEe yueOHbIE IeUCTBUS, PETYISTUBHBIE YHUBEPCaIbHbIE yUeOHbIE 1eHCTBUS.



Ilo3HaBaTe/IbHbIE YHUBEpPCAJbHbIE y4eOHbIe JeiicTBUS
Ba3oBrble JJornueckue aeiicTBus:

BBISIBISITH W XapakTEpU30BaTh CYIIECTBEHHbIE MPU3HAKU OOBEKTOB  (SBICHUIN),
KJIacCU(UIIUPOBATH UX;

BBISIBJISITH 3aKOHOMEPHOCTH M IPOTHBOPEUYHS B paccMaTpuBaeMbIX (akTax, JaHHBIX H
HAOJIOICHUSX,, OTHOCSAIINXCS K (DU3MUCCKHUM SIBIICHUSIM;

BbIABJIATE MNMPUYUHHO-CICACTBCHHBIC CBA3U IIpU U3YYCHHUU (bH?;I/I‘IeCKI/IX SIBJICHUN WU
IPOLIECCOB, JIETaTh BHIBO/IBI C UCIIOJIb30BAHNEM JCTYKTUBHBIX M HHAYKTHBHBIX YMO3aK/IIOUCHUH,
BbIABUI'aTh I'MIIOTE3bI O B3aUMOCBA3AX (1)I/I3I/I‘~I€CKI/IX BCJIMYHH,

CaMOCTOSITENIFHO BBIOMpATh croco0 perieHus yuyeOHo# (u3mueckoi 3amadu (CpaBHEHUE
HECKOJIbKUX BapHaHTOB PEHICHUs, BHIOOp HamOojee MOIXOASAIIETO ¢ YYETOM CaMOCTOSTEIBHO
BBIJICTICHHBIX KPUTEPUEB).

Ba3oBble ncciieoBaTeIbCKe AeiiCTBHA:

HCIIOJIb30BAaTh BOIIPOCHI KaK HCCIICIOBATEIILCKUM HHCTPYMCHT I1O3HAHU,

NpOBOAUTH I1I0 CaAMOCTOATCIIBHO COCTABJICHHOMY IlJIAHY OIIBIT, HECJIOKHBIN (bPISI/I‘ICCKI/Iﬁ
OKCIICPHUMCHT, HEOOJIBIIIOE HCCIICIOBAHUC q)HSquCKOFO SIBJICHUA,

OLICHUBATL Ha NPHUMCHUMOCTb U JOCTOBCPHOCTH I/IH(I)OpMaI_II/IIO, MOJIYUYCHHYIO B XOHIC
HCCIICIOBAHUS UJIN SKCIICPUMCHTA,

CaMOCTOSITENIbHO (popMyIHpoBaTh 000OIIEHNS U BBIBOJIBI TIO pe3yJbTaTaM MPOBEAEHHOTO
HAOIIO/IEHUS, OTIBITA, UCCIICIOBAHMS,

MMPOTrHO3UPOBATH BO3MOKHOC JanbHEHNIee pa3BUTHC CI)I/I3I/I‘{eCKI/IX MpoLIeCCoOB, a TaKKC
BBIZIBUT'aTb NPCAIIOJIONKCHUS 00 nx PAa3BUTHHU B HOBLIX YCJIOBUAX U KOHTCKCTAX.

Pabora ¢ nnopmanmeii:

OPUMEHATh pa3lMYHble METOJbl, MHCTPYMEHThl M 3alpochl NpU TOUCKE M OTOOpe
MH(pOpMallMU WIK JaHHBIX ¢ YYETOM IPEIIoKeHHON yueOHOo! (pru3nueckoi 3a1auu;

aQHAJIM3UPOBATh, CHUCTEMATU3UPOBaTh M HMHTEPIPETUPOBATH HH(OPMALNIO Pa3TUUHBIX
BUJIOB U (hOpM Ipe/IcTaBICHUS;

OLICHMBATh HAAEKHOCTh MH(MOpPMAIMK O KPUTEPHUSIM, NPEIIOKEHHBIM YUHUTEIEM WIH
c(OpMYITHPOBAHHBIM CAMOCTOSTENILHO;

CaMOCTOSITENIbHO BBIOMpAaTh ONTHMAJbHYIO (hOpMy TMpe/acTaBieHUs HWHPOPMAIMU U
WUTIOCTPUPOBATH pellaeMble 3aJaul HECIOKHBIMU CXE€MaMU, uarpaMMaMu, MHON TpaduKkoil u
UX KOMOUHAIMSIMH.



KomMMyHMKaTHUBHbIE YHUBEPCAJIbHbIE Y4eOHbIe 1eHCTBUSA:
B X0J1e 00CyXJIeHUs y4ueOHOro MaTepuaia, pe3yibTaToB JabOPaTOPHBIX padOT U MPOECKTOB
3a/1aBaTh BOIPOCHI MO CYIIECTBY OOCYXJTaeMON TEMbI U BBICKA3bIBATh WJCH, HAIICJICHHBIC Ha

PEIICHUEC 3a1a4i 1 IOAACPKAHUE 0J1aroskeaaTesIbHOCTH O6H.I€HI/I$I;

COIIOCTABJIAITb  CBOU  CYXKACHUA C CYXICHHIAMU  APYIrUX  YYaCTHHKOB  JaMalora,
06Hapy>KI/IBaTB pasimuuc u CXO0ACTBO HOSHHHﬁ;

BbIpaXKaTb CBOXO TOYKY 3PCHUA B YCTHBIX U IMCbMCHHBIX TCKCTAX;

nyOJIMYHO  MPEACTaBISATh  PE3YNbTaThl  BBINOJHEHHOTO  (DU3MUECKOTO  OIbITa
(9KCTIepUMEHTA, UCCIICIOBAHNUS, TIPOCKTA);

MOHMMATh M HCIOJIb30BaTh MPEUMYLIECTBA KOMAaHJHOW M MHIAUBUAYAJIbHON pabOThl Ipu
pelIeHN KOHKPETHOW (PU3NIECKOM MPOOIIEMBL;

INPpUHHUMATL LECJIA COBMECTHOM ACATCIBbHOCTH, OPraHu30BLIBATH ZIGﬁCTBH)I no eé
JAOCTHIKCHHUIO: paClpCaACIATL POJIH, O6CY)K,I[aTb IMpoHeCcChbl U PC3yJibTAThI COBMECTHOM pa60TbI,

0000111aTh MHEHHS HECKOJILKUX JIFOJICH;

BBITIOJIHATE CBOKO 4YacCThb pa6OTI)I, AOCTHUTrask KAa4YCCTBCHHOI'O pE3yJibTaTa II0 CBOCMY
HAITPpaBJICHUIO U KOOPAUHHUPYS CBOU HeﬁCTBHH C APpYTUMHU YWICHAMU KOMAaH/BbI;

OLICHMUBATh Ka4C€CTBO CBOCIO BKJIaJa B O6H.[PII>1 IIPOAYKT IO KpUTCPUAM, CAMOCTOATCIBHO
C(i)OpMy.]'II/IpOBaHHBIM Y4aCTHHUKaMH B3aUMOJCHCTBHS.

PeryasiTuBHbIe YHUBepPCAJbHbIE y4eOHbIEe TeiiCTBHUS
Camoopranuzanus:

BBISBIIATH MPOOJIEMbI B JKM3HEHHBIX M YYEOHBIX CUTYAIUsX, TPEOYIOIIMX JJs peIIeHUs
(bu3nyecKuX 3HaAHMI;

OpUEHTUPOBATbCS B Ppa3IMYHBIX TOAXOJAaX MPUHATHS pelleHuil (MHAWBUIYaJIbHOE,
IIPUHSTHE PELLIEHUS B TPYIIIE, IPUHATHE PELIEHUN IPYIIION);

CaMOCTOSITENILHO COCTAaBJISITh alNTOPUTM pelieHus (U3MUECKOW 3aJaud WIM IUJIaH
UCCIICIOBAaHMSI C Y4€TOM HMEIOIIUXCS PECYypcOoB M COOCTBEHHBIX  BO3MOXHOCTEH,
apryMEHTHPOBATh IIPEIIaraéMble BAPUAHTHI PEILICHU;

JienaTh BEIOOp B OpaTh OTBETCTBEHHOCTH 32 PEIICHHUE.

CaMOKOHTPOJIb, IMOLHOHAIbHBIH HHTEJJIEKT:

JaBaTh aICKBATHYIO OLICHKY CUTyallu U NpCjIarath IjiaH eé U3MCHCHUA,



OOBSACHATH MPUYMUHBI JOCTHKEHUS (HEIOCTUXKEHUS) Pe3ylbTaTOB JESATEIbHOCTH, /1aBaTh
OILICHKY TPUOOPETEHHOMY OIIBITY;

BHOCHUTh KOPPEKTHBBI B JICATEIBHOCTh (B TOM YHCJIC B XOJ BBINOJHEHUS (HU3UIECKOTO
WCCJICIOBAHMSI WJIM TIPOEKTa) HAa OCHOBE HOBBIX OOCTOSITENILCTB, M3MEHHBIIUXCS CHUTYaIlWH,
YCTaHOBJICHHBIX OIMOOK, BOZHUKIIINX TPYIHOCTEH;

OLCHUBATb COOTBECTCTBUEC PE3YyJIbTaTa HCIU U YCIOBUAM.

CTaBUThL Cce0s1 HAa MECTO APyroro 4c€jaoBE€Ka B XOAC CIIOpa WM ANCKYCCHMM Ha HAY4YHYIO
TEMY, IOHUMATb MOTHUBBI, HAMCPCHHUSA U JIOTUKY APYIroro.

npu3HaBaTh CBOE MpaBO Ha OWMOKY MNpu peuieHuH (U3UYECKUX 3a7ad Wi B
YTBEPKJICHUSIX Ha HAyYHbIE TEMbI M TAKOE K€ MPaBo JAPYroro.

INPEJIMETHBIE PE3YJIBTATbBI

K xoHumy oOyueHus ¢ 7 Kaacce IpeAMETHbIE pe3ylbTaThl HA YIIyOJIEHHOM YPOBHE JIOJIKHBI
oTpaxaTb chOPMUPOBAHHOCTh y OOYUAIOLIUXCSl YMEHUI:

HCII0JIb30BAaTh IIOHATUA: (bPI3I/I‘-IGCKHe U XUMHNYCCKUEC ABJICHUS, Ha6JHOIICHI/IC, OKCIICPUMCHT,
MOJ€CJIb, THUIIOTE3a, CAWHUIIBL (bI/I?;I/ILIeCKI/IX BCJIMYMH, aTOM, MOJICKYJA, arp€raTHbIC COCTOSHUA
BemiecTBa (TBEpAOE, JKMIKOE, TIa3000pa3HOE), MEXaHHMYECKOe JBIDKEHHE (paBHOMEPHOE,
HEpPaBHOMEPHOE, MPSMOJIMHEHHOE), TpPAeKTOpUs, pPaBHOACHCTByIOmAs CWi, JAedopmanus
(ynpyrasi, miacTu4eckas), HeBECOMOCTb, COOOIIAIOLINECS COCY/IbI;

YBEpEHHO pa3nnyarh sBIeHUA (Auddy3us, TEmaoBoe [BUKEHHE YaCTHUI] BEIECTBA,
paBHOMEpPHOE JIB)KEHHE, HEPaBHOMEpPHOE JIBUJKEHUE, WHEpLUs, B3aUMOJEHUCTBUE Tell,
paBHOBECHE TBEPIBIX TEJl C 3aKPEIIEHHOM OCBIO BpallleHUs, Nepefada JaBiICHMsI TBEPABIMU
TelaMM, SKUJIKOCTSIMM U Tra3aMu, aTMoc(epHoe [aBieHHE; IUIaBaHWE TeJl, IPEeBPALCHUS
MEXaHUYECKOM SHEpruM) MO ONUCAHHIO HMX XapaKTepHBIX CBOMCTB M Ha OCHOBE OIBITOB,
JEMOHCTPHUPYIOIIMUX JAHHOE (PU3NYECKOE SBIICHUE;

pacro3HaBaTh MPOSIBICHNE U3YUYEHHBIX (DU3MUECKUX SIBJICHUN B OKpYKaloIleM MUpE (B TOM
yuciae (U3NYecKue SIBJICHUS B MPHUPOJE: MPUMEPHI IBMKEHHUS C PA3IUYHBIMU CKOPOCTSIMU B
KUBOU M HEXKMBOM MPUPOJE, AEUCTBUE CHII TSHKECTH, TPEHHUSI, YIIPYTOCTH B IPUPOJE U TEXHHUKE,
BIMSIHUE aTMOC(EpPHOro JaBJIEHUS Ha >KMBOM OpraHus3M, IJIaBaHWE pbIO, pbIYard B Tele
YyeJioBeKa), MPU ATOM MEePEBOAUTH MPAKTUUECKYIO 33/1a4y B Y4eOHYI0, BBIIEISAThH CYIIECTBEHHBIE
cBO¥icTBA (MIPU3HAKK) PU3UUECKUX SBICHUM;

OMKCHIBATh M3yYCHHBIE CBOWCTBA TN M (DU3MUECKUE SIBICHUS, HCTOJIB3Yys (DU3UYECKHE
BEIMYMHBI (Macca, 00BEM, MJIOTHOCTH BEIECTBA, BpPEMS, IMyTh, CPEIHSSI CKOPOCTh, CHUJA
YIOPYTOCTH, CHJIa TSHKECTH, BEC Tella, CUjla TPEHUs, aBJieHne TBEPIOTO Tela, JaBJICHUE CTO0a
JKUJKOCTH, BBITATKUBAIOIIAS CHUJIa, MEXaHWUYECKas padoTa, MOIIHOCTh, IMJIEYO CHUIIbI, MOMEHT
CUJIBI, KOX(M(OHUIIMEHT TMOJE3HOTO JACUCTBUS MEXAHW3MOB, KHHETHYECKass W TOTCHIMAIbHAs
SHEprus), MpH OMHCAHUH MPABWIBHO TPAKTOBATh (PM3UUYECKUI CMBICI MCHOIB3YEMBIX BEIIUYHH,



uX O00O03HAYeHWS W EAUHUIBI (PU3UYECKUX BEITUYHMH, HAXOAUTH (OPMYIBI, CBS3BIBAIOIINE
JaHHYI0 (U3MYECKYI0 BEIMYMHY C JPYTUMHU BEIMYMHAMH, CTPOUTH TIpauKu H3yYEHHBIX
3aBUCHUMOCTEN (PU3NYCCKUX BEIUYHH;

XapaKTepU30BaTh CBOMCTBA TeJ, (PM3MUECKUE SIBJICHHS W IMPOIIECCHI, UCTIONIB3Ys MpaBUiIa
CJIO’KEHUs CUIT (BAOJb OJHOM MpsMOii), 3akoH ['yka, 3akoH [lackans, 3akoH Apxumena, mpaBuiIo
paBHOBecHsI pbryara (0JI0Ka), «30JI0TOE MPABUIIO» MEXAHHUKH, 3aKOH COXPAaHEHHUS MEXaHHYECKON
SHEPruu, IMpH OSTOM JaBaThb CJIOBECHYIO (OPMYJIHMPOBKY 3aKOHAa U 3alHChIBaTh €ro
MaTEeMaTUYeCKOEe BHIPAXKCHHUE;

CTPOUTH TMPOCTHIE (PUINUECKHE MOJACIH peaTbHBIX OOBEKTOB, MPOIECCOB U SIBICHUM,
BBIICIISAITh TP STOM CYIICCTBCHHBICE M BTOPOCTEIICHHBIC CBOMCTBAa OOBEKTOB, IPOIIECCOB,
SIBIICHUH, IPUMEHATh (PU3UICCKHE MOJIEIH 711 00BSCHEHUS (PU3MUECKUX TPOIECCOB M PEIICHUS
y4eOHBIX 3a7a4;

OOBSICHATh (PU3UUECKUE SBJICHMS, NMPOLECCHl U CBOMCTBA Tell, B TOM YHCIE B KOHTEKCTE
CUTyalluil NPaKTUKO-OPUEHTHUPOBAHHOIO XapaKTepa, M peIlaTh KAaueCTBEHHBIE 3aJadyd, B TOM
grcae TpeOYIoUIHe YHCICHHOTO OIICHWBAHUS XapPAKTEPHBIX 3HAYCHUH (PU3MUECKUX BEIWYHH,
IOpU 3TOM BBIOMpATh AJECKBAaTHYIO (DU3MUECKYIO MOJEIb, BBISABIATH NPUUMHHO-CIICACTBEHHbBIE
CBS3U WM BBICTPAaMBaTh JIOTMUYECKYIO LENOYKY PACCYKIEHUN C OIOPOM HA M3yYEHHBIE CBOMCTBA
bu3nueckux sBICHUH, GU3NUECKUE 3aKOHbI, 3aKOHOMEPHOCTH U MOJEIIH;

pemate pacuéTHble 3amaud (B 2—-3 AeicTBUS) MO M3y4aeMbIM TeMaM Kypca (U3HUKH,
BBHIOMpAsi aJeKBAaTHYIO (PU3UYECKYIO MOJIeTb, C MCIOJIb30BAaHUEM 3aKOHOB U  (opmyd,
CBS3BIBAIOIINX (PU3NYECKHE BEMYMHBI, 3aIIUCHIBATH KPATKOE YCIOBUE M Pa3BEPHYTOE pELICHHE
3a/1a4d, BBIABJISITH HEJOCTAIONIME WM W30BITOUHBIE JaHHBIE, OOOCHOBBIBaTH BHIOOpP METOJA
pelieHuss  3aJayd, MCIOJb30BaTh CIPABOYHBIE JAHHBIE, IPOBOAUTH MaTeMaTUYECKUE
npeoOpa3oBaHus U Pacu€Thl, OLICHUBATH PEATHUCTUYHOCTD MOJYYEHHOTO 3HA4YCHUS (PU3UUIECKOM
BEJIMUMHBI M OMPENENSITh Pa3MEpPHOCTh (DU3MUECKON BEIMYUHBI, MONYUYEHHOW MPHU pEUICHUH
3a/1a4u;

pacrno3HaBaTh IPOOJIEMbl, KOTOPbIE MOKHO PELINTH IPU MOMOIIN (PU3UUECKUX METOJI0B, U
npe/ylaraTb OPUEHTUPOBOYHBIN CIIOCOO pelleHHs, B ONHUCAHUM HCCIIEAOBAaHUS paclo3HaBaTh
IIPOBEPSIEMOE MPEIOJIOKEHNE (TUIIOTE3Y), HHTEPIPETUPOBATD MTOJIYYEHHBIN Pe3yIbTaT;

MIPOBOJIUTH OTIBITHI IO HAOMIOACHNUIO (DM3NYECKUX SBICHUN WM (U3NIECKUX CBOMCTB TEl
(muddy3us, TEmIoBOe pACHIMPEHHE Ta30B, SIBJICHWE HWHEPIMH, W3MEHEHHE CKOPOCTH IIpH
B3aUMOJICHICTBUM TeN, Mepejaya MAaBJIEHHUsS >KUIKOCTBIO M Ta30M, IpOSBICHUE JeWCTBUS
aTMOC(EpHOTO JaBJICHHUs, JEHCTBHE MPOCTHIX MEXaHH3MOB): (hOPMYyTUPOBATH MPEIIOTIOKECHNE
(rumoTe3y) 0 BO3MOXKHBIX pe3ysbTaTax HaONIOJEHUH, CAMOCTOSATENILHO COOMPATh YCTAHOBKY U3
M30BITOYHOTO Habopa 000pyAOBaHUS U (POPMYIUPOBATH BHIBOJIBI;

MPOBOJIUTH TPSIMBIE M KOCBEHHBIE W3MEpeHUs (DU3NUECKUX BETUYUH (PacCTOSTHUE,
MPOMEXKYTOK BpEMEHHU, Macca Teia, 00bEM Tena, Cuiia, TeMIeparypa, MIOTHOCTh KUIAKOCTH H
TBEPAOrO TeNa, CUjla TPEHUS CKOJIbKEHUS, JaBlieHHWE BO3AyXa, BbITAIKUBAIOLIAs CHIIA,
JENCTBYIONIAs HA MOTPYKEHHOE B )KUJIKOCTH TENO, KOI(PPHUIIMEHT MOIE3HOTO JEHCTBUS TPOCTHIX
MEXaHHU3MOB) C HCIOJIb30BAaHWEM aHAJOTOBBIX U IU(PPOBBIX MpUOOPOB, 0OOCHOBHIBATH BHIOOP
MeToJa M3MepeHus, (PUKCHpOBaTH TMOKa3aHUS MPUOOPOB, HAXOIUTH 3HAUYCHUE H3MEPSEMOI
BEJIMYMHBI C MIOMOIIBIO YCPEIHEHUS Pe3yIbTaTOB CEPUHN M3MEPEHUI U OLEHUBATh MOTPEIIHOCTD
U3MEPEHHU;



IIPOBOJUTh HECIIOKHBIE YKCIEPUMEHTAIbHbBIE HUCCIEAOBAHUS 3aBUCUMOCTENH (U3NYECKUX
BEJIMYMH (3aBHCHMOCTH IIyTH PABHOMEPHO JBMXKYIIETOCs Tela OT BPEMEHHU JBH)KEHUS Tela,
CHJIBI TPEHUS CKOJIKEHHS OT CHJIBI HOPMAJbHOTO JIaBJICHHUS, KadecTBa 0OpaboTKu
IIOBEPXHOCTEN TelI U HE3aBUCHMOCTH CHJIBI TPEHHUS OT IUIOLIAJHA COIPUKOCHOBEHUS TEJN, CHIIBI
YIPYTrOCTH OT YUIMHEHUs MPYKWHBI, BBITAIIKUBAIOLIEH CHIIBI OT 00bEMa MOTPYKEHHOW YacTH
TeJa M OT IUIOTHOCTH JKUAKOCTH, €€ HE3aBMCUMOCTH OT IUIOTHOCTH Te€la, OT IJIyOMHBI, Ha
KOTOPYIO IOTPY’KEHO TENO, YCIOBUN IUIaBaHUS TeEJl, YCIOBUW paBHOBECUs pblyara U OJIOKOB):
COBMECTHO C yduTeneM (hopMyaupoBaTh 3ajadyy M TUIIOTE3y HCCIIEIOBAaHUS, CAMOCTOSITEIbHO
IUIAHUPOBATh HCCIIEOBAaHUE, CAMOCTOSTEIBHO COOUpPATh IKCIEPUMEHTAIBHYIO YCTAHOBKY C
UCIIOJIb30BAHUEM MHCTPYKIMHU, NPEICTABIIATh MOJy4YEHHbIE 3aBUCUMOCTH (PM3UYECKUX BEIMUYUH
B BUA€ TaOMMIl W TpauKOB, OLEHUBATH IOTPEUIHOCTH, JeNaTh BBIBOJBI IO pe3yjibTaTam
UCCIICIOBAHMS,

coOyoaTh MpaBWJia TEXHHKH O€30MacHOro Tpyaa npu pabore ¢ J1abopaTOPHBIM
000pyI0BaHUEM;

YKa3bIBaTh MPUHIIMIIBI IEUCTBUS MPUOOPOB U TEXHUUECKUX YCTPOMCTB: BECHI, TEPMOMETP,
JTUHAMOMETP, COOOIIAIOIINECs COCYIbl, 0apOMETp, phlyuar, MOABMKHBIN M HEMOIBUKHBIN OIIOK,
HaKJIOHHAS MIOCKOCTD;

XapaKTepU30BaTh MPUHIUIBI AEUCTBUS N3YYEHHBIX TPUOOPOB, TEXHUUECKUX YCTPONCTB U
TEXHOJIOTHYECKHX TIPOIECCOB C OMOPON HAa WX ONUCaHWsA (B TOM 4YHUCIE: MOMIIUITHHUKH,
YCTPOMCTBO BOAONPOBO/IA, THPABIMUECKUI TIpecc, Cu(OH, MAaHOMETP, BBICOTOMEP, TIOPIITHEBOU
HACOC, apeoMeTp), HCIIOJIb3Yys 3HAHHUS O CBOWCTBAX (DU3MYECKHX SIBICHUH W HEOOXOJIUMBIC
(du3nvecKre 3aKOHbI K 3aKOHOMEPHOCTH;

UCIIOJIb30BaTh CXEMbl M CXEMAaTUYHbIE PUCYHKHM HM3YYEHHBIX TEXHUYECKHX YCTPOMCTB,
U3MEPUTEIIbHBIX TMPHOOPOB ¥  TEXHOJOTWYECKUX IMPOILECCOB TPU PEIICHUH y4eOHO-
MIPAKTUYECKUX 3a/]a4;

OPUBOANUTH TpUMEpbl  (HaXoAuTh HMH(QOpMAIMIO O MpuUMepax) MNPaKTUYECKOro
MCIIOJIb30BaHUsl (PU3NUECKUX 3HAHWW B MOBCEIHEBHOM >KU3HM AJIsi oOecredeHus: Oe30MacHOCTH
npu oOpalieHuu ¢ MpubdopaMM U TEXHHUUECKUMH YCTPOMCTBAMM, COXPAHEHMs 30pPOBbS U
cOOII0ICHHSI HOPM SKOJIOTMUYECKOT0 TIOBEJIEHUS B OKPYKaIoILEel Cpefe;

OCYIIECTBIISATH OTOOP UCTOUYHHUKOB MH(pOpManuu (pusndeckoro coaepxkanusi B IurepHere,
CaMOCTOSITENIHO (OPMYJIHPYs MOUCKOBBIM 3allpoc, Ha OCHOBE MMEIOIIMXCS 3HAHUW U MYTEM
CpPaBHEHMs  pa3jIMYHBIX  HCTOYHUKOB  BBIACHATH  HMH(OpManuio, KoTopas  sIBISETCS
MIPOTUBOPEYNBOM NI MOXKET OBITH HEJOCTOBEPHOIA;

UCIIOJIb30BaTh TMPHU BBINOJIHEHWN YYEOHBIX 3aJaHUN HAay4yHO-TIONMYJIAPHYIO JIUTEPATypy
¢u3mueckoro coaepxKaHus, CIPAaBOYHbIE MaTepHajbl, pecypchl cetn MHTepHeT, BianeTh
npuéMaMi KOHCIEKTUPOBAaHUS TeKcTa, MpeoOpa3zoBaHus MHGOpPMAIMU M3 OJIHOM 3HAKOBOM
CUCTEMBI B JIpYTYIO;

CO3/aBaTh COOCTBEHHbIE KpaTKHWE MUChbMEHHBICE M YCTHBIE COOOIIEHHS Ha OCHOBE 2-3
UCTOYHUKOB MHpOpMAIuu GU3HUYECKOTO COJCPKAHUS, B TOM YHCIe MyOIUYHO JeNaTh KpaTKue
COOOIIEHUsI O pe3yJbTaTax MPOEKTOB WM YyYE€OHBIX HCCIECIOBAHUN, MPHU ATOM TPAMOTHO
UCIIONIb30BaTh M3YYCHHBIN MOHATUIHBIN anmapar Kypca (pU3uKd, COMPOBOXKIATH BBICTYIUICHHE
MpE3EHTALNEH;



IPU BBIIIOJIHEHUU Y4YEOHBIX TMPOEKTOB M HCCIEAOBAHUN paclpeaensTh 00S3aHHOCTU B
rpynmne B COOTBETCTBUU C IIOCTABJICHHBIMHM 3aJladaMM, CJIEIUTh 32 BBIIOJIHEHHWEM IlIaHa
JIEMCTBUM, aJleKBATHO OLIEHHWBATh COOCTBEHHBIM BKJIAJl B JEATEIBHOCTH T'PYIIIbI, BHICTPAUBATh
KOMMYHHUKATHBHOE B3aMMOJCHCTBHE, YUUTHIBAsi MHEHHUE OKPY)KAIOIIHX.

K koHly oOy4eHusi ¢ 8 Kaacce NpeIMETHbIE pe3yNbTaThl HAa YIIyOJIEHHOM YpPOBHE
JIOJDKHBI OTpakaTh CPOPMUPOBAHHOCTH Y OOYHAIOLINXCS YMEHHIA:

UCIIOJIb30BaTh IOHATUS (Macca M pa3Mepbl MOJIEKYJ, TEIUIOBOE ABMIKEHHE aTOMOB MU
MOJIEKYJI, arperaTHble COCTOSHUS BEIECTBA, KPUCTAIUINYECKHE U aMOP(HBIE Tella, HACHILICHHbBII
U HEHACBHILEHHBIM Iap, CHOcOObl M3MEHEHMs BHYTPEHHEH OSHEpPIUH, SIIEMEHTapHBIN
JNEKTPUYECKUH 3apAll, TPOBOAHUKH, MOJIYIIPOBOJIHUKH, TUIIEKTPUKH, HICTOYHUKHU ITOCTOSIHHOTO
TOKa, AMEKTPUUECKOE U MAarHUTHOE TIOJISI, ONITUYECKasi CUCTEMA) U CUMBOJIMYECKUH SA3bIK (QU3UKH
IPU PELICHNU YUeOHBIX U IPAKTUYECKUX 3a/1a4;

YBEPEHHO paszNuyarh SBIEHUS (TEIUIOBOE paciiupeHHe (C)kaTue), TEIIOBOE paBHOBECHE,
MOBEPXHOCTHOE HATSHKEHHE, CMAauMBaHWE, KaMWUISPHBIC SBICHUS, HCIIApEHHE, KOHJCHCAIus,
IUIABJIEHUE, KPUCTAUIM3alus, KUIIEHUE, CIOCOoObl Terionepenayn  (TErIonpOBOJHOCTD,
KOHBEKIIMSI, W3JIy4Y€HHUE), TEIJIOBblE MOTEPH, SJEKTPHU3ALUs Tel, B3aHUMOJCHCTBHE 3apsJiOB,
JEHCTBUS 3JEKTPUUECKOT0 TOKA, KOPOTKOE 3aMbIKaHUE, B3aMMOJEHCTBHE MarHUTOB, JIEHCTBUE
MarHUTHOTO TOJIsl Ha MTPOBOJAHUK C TOKOM) IO OMMCAHUIO UX XapaKTEPHBIX CBOWCTB U Ha OCHOBE
OTIBITOB, IEMOHCTPUPYIOIINX JaHHOE (PU3HUECKOE SBICHNUE;

pacro3HaBaTh MPOSBICHNUE U3yYCHHBIX (PU3NUYECKUX SBJICHUN B OKpPYKAIOIIEM MHpE (B TOM
yucie pusnyeckue siBICHUs B MPUPOJIE: TOBEPXHOCTHBIE M KalMJUIAPHbIE SBJICHUS B MPHUPOJIE,
KpUCTallbl B mpupoje, usinydeHue ConHua, 3aMmep3aHue BOJOEMOB, MOPCKHE OpH3BIL,
o0Opa3oBaHue pOChl, TyMaHa, HHEsl, CHEera, 3JeKTpUYEeCKUe BJICHUS B aTMOcdepe, JEKTPUIECTBO
KUBBIX OPraHU3MOB, MarHUTHOE TOJe 3eMid, JApeid MOI0COoB, poJib MAarHUTHOTO TOJS IS
KHU3HU Ha 3emiie, MOJIIPHOE CUSIHKE), IIPH ATOM NEPEeBOIUTH MPAKTUYECKYIO 3a/1a4y B y4eOHYIO,
BBIJIETISITH CYIIIECTBEHHbIE CBOWCTBA (TIPU3HAKH) (PU3NUECKUX SBICHU;

ONMCHIBATh M3y4YCHHBIE CBOWCTBA TeN U (U3MUECKUE SIBICHUS, UCHOJIb3Ys (DU3HMUECKHE
BEJIMYMHBI (TeMIlepaTypa, BHYTPEHHSS SHEPrHsl, KOJIUYECTBO TEIUIOTHI, paboTa rasa, yJeiabHas
TEIUIOEMKOCTh BEILECTBA, yJEJIbHAs TEIIOTa IJIABJICHUS, y/elbHas TEIUIOTa NIapooOpa3oBaHus,
yJlenbHas TEIIoTa CrOpaHus TOIUIMBA, KOI(P(UIMEHT MOJIE3HOT0 JeHCTBUS TEMJI0BOM MaIlIWHBI,
OTHOCHUTEIIbHAS BIAXXHOCTb BO31yXa, JJICKTPUYECKUM 3apsl, CHJIA TOKA, DJJIEKTPUYECKOE
HaNpsDKEHUE, CONpOTHUBIEHUE NpoBoAHMKa, DJIC B 1N MOCTOSIHHOIO TOKA, JIEKTPUYECKOE
yIeIBbHOE CONpPOTHBIIEHUE BEIIECTBA, PAabOTa M MOLIHOCTb 3JIEKTPUYECKOIO TOKA), IIpU
ONMHCAaHUM TPABWIBHO TPAKTOBaTh (U3UUYECKUN CMBICI HCHOJIB3YEMbIX BEIMYUH, HX
0003Ha4YeHHs] U €IUHUIBI (U3NYECKUX BEJIMYHMH, HAXOAUTh (OPMYIIbI, CBSA3BIBAIOLIUE JTAHHYIO
(Gu3NYECKyI0 BEIMYMHY C APYTMMHU BEIUYMHAMHU, CTPOUTH IpaUKU M3y4EHHBIX 3aBHUCHUMOCTEN
(bu3nUeCKUX BEIHYMH,

XapaKkTepu30BaTh CBOWCTBA Tel, PU3UUECKUE SBICHHUS U MPOLECCHI, UCIIOJIb3Ys] OCHOBHBIE
ITOJIOKEHU A MOH@K}’H?IPHO'KHH@TH‘I@CKOﬁ TEOpHUU CTPOCHHA BCIICCTBA, YPAaBHCHHE TCIIJIOBOI'O
OanaHca, 3aKOH COXpPAaHEHMs 3JIEKTPUYECKOro 3apsja, 3akoH KyrinoHa, MpUHIMIT CyNepro3uliuu
AIIEKTpUYECKUX TMojel, 3akoH Oma i yyacTka uemnu, npasBwia Kupxroda, 3akon Owma s
noJHOM 1enu, 3akoH JDkoynsa-JIeHna, 3aKOH COXpaHEHMs JHEPIMM, IPU 3TOM Ppas3inyaTh
CJIOBECHYIO (JOPMYJIMPOBKY 3aKOHA U €70 MaTEMAaTUUECKOE BBIPAXKECHUE;

CTPOUTH TPOCTHIC (PU3NYECKUE MOJCIH peaTbHBIX OOBEKTOB, TPOIECCOB U SBICHUH,
BBIICTISITh TIPU OTOM CYIIECTBEHHBIE M BTOPOCTEIICHHBIE CBOMCTBAa OOBEKTOB, IMPOIIECCOB,



SIBJICHUN, TPUMEHATH (PU3UUECKUE MOJENHU Il OOBSCHEHUS (PU3MUECKUX MPOLIECCOB M PEIICHUS
y4eOHBIX 3a7a4;

O00BSACHATH (PU3NYECKUE SIBICHUS, TIPOLECCHl M CBOMCTBA TEJ, B TOM YHUCIIE U B KOHTEKCTE
CUTyallMil MPAKTUKO-OPUEHTUPOBAHHOTO XapakTepa, U peliaThb KaueCTBEHHBIC 3aJladyd, B TOM
yyclie TpeOyrolue YMCICHHOTO OLICHWBAHUS XapaKTEPHbIX 3HAUYCHUN (PU3NUECKUX BEIMYUH,
IpH TOM BBIOMpATh AJACKBATHYIO (DU3UYECKYIO MOJIEb, BBISBISTH MPUYUHHO-CIICACTBCHHBIE
CBSI3M M BBICTPAMBATh JIOTUYECKYIO IIETIOYKY PACCYKIEHUN C OMOpOM Ha M3yueHHBbIE CBOWCTBA
(bU3HYECKUX SIBICHUN, PU3NIECKUE 3aKOHBI, 3aKOHOMEPHOCTH U MOJICIIH;

YBEPEHHO pellaTh pacu€THbIE 33a4u (C OOpoi Ha 2—3 ypaBHEHUs) 10 U3y4aeMbIM TEMaM
Kypca (U3UKH, BbIOMpas aJeKBaTHYI (U3NYECKYI0 MOJEb, C HCIOJIb30BAHWEM 3aKOHOB M
(dopMyI1, CBA3BIBAIOIINX (PU3UUECKUE BETUYMHBI, 3aITUCHIBATh KPATKOE YCIOBUE M Pa3BEPHYTOE
pelLleHHEe 3a]aui, BBIABIATh HEIOCTAIOLIME MM U30BITOYHBIE JaHHbIE, 0OOCHOBBIBATH BHIOOP
METOJla pEeLIeHMs 3a/ladM, HCIO0JIb30BaTh CIIPABOYHbBIE JIAHHBIE, IPUMEHATH METO/bl aHAINU3a
pasMepHOCTEH, HCMOJb30BaTh  Ipaduuyeckue METOJbl  pelIeHUs  3aj1ad, I[POBOJUTH
MaTeMaTUyecKue MpeoOpa3oBaHUsl U PACUYETHI, OLEHUBATh PEATUCTUYHOCTb IOJYyYEHHOTO
3HA4YeHUs (U3NYECKON BEJIMYMHBI M ONPEACHATh Pa3MEpPHOCTb (PU3MUYECKOW BEIMUYUHBI,
MIOJIyYEHHOM MPU pELIeHUH 3a]1a4H;

pacro3HaBaTh MPOOJIEMBI, KOTOPBIE MOXKHO PEUINTH NP MOMOIIH (PU3UIECKUX METO/IOB, U
npejiaraTbh OpUEHTUPOBOUHBIM CIIOCOO pELIEHUs, B ONMCAHUU MCCIEAOBAHUS paclO3HaBaTh
IIPOBEPSEMOE MIPEINONIOKEeHNE (TUIIOTE3Y), HHTEPIPETUPOBATH MOJIYUYEHHBIN PE3yIbTaT;

IPOBOJUTH OMBITHI 110 HAOIIOJEHUIO (PU3NYECKUX SIBICHUHM MM (GU3NYECKUX CBOMCTB Tel
(KanwIsipHbIE SBJICHUS, 3aBUCHUMOCTbH JABJIEHMS BO3JyXa OT €ro o0béMa M TemImepaTyphl,
CKOpOCTM IHpollecca OCThIBaHUS (HArpeBaHUs) MpPH M3JIyYEHUM OT IBeTa H3Iydarouei
(morsyomaroneil) MOBEPXHOCTH, CKOPOCTh HUCHApEHUsi BOJAbI OT TEMIEPATyphbl >KUJIKOCTH H
wionaan €€ MOBEPXHOCTH, JJIEKTPHU3alUs TEJI U B3aUMOJEHCTBUE AIEKTPUUYECKUX 3apsiioB,
B3aMMOJICHCTBHE IIOCTOSIHHBIX MAarHUTOB, BU3yalU3allis MAarHUTHBIX MOJIEH MOCTOSIHHBIX
MarHuToB, JEHCTBUS MAarHUTHOIO IOJS HA IPOBOJHUK C TOKOM, CBOMICTBAa AJIEKTPOMAarHura,
CBOWCTBA  DJIEKTPOJABMraTeiss  IOCTOSHHOIO  TOKa):  (hopMynupoBaTh  IpOBEpsEMOE
OpeanonokeHue (TUIOTe3y) O BO3MOXKHBIX pe3yibTaTax HaONI0JIeHUH, CaMOCTOSTENbHO
coOupaTrh yCTaHOBKY M3 M30BITOYHOrO Habopa 0OOpyAOBaHHUS, ONHUCHIBATH XOJ ONbITA U
(GbopMyIHpOBaTH BHIBOJBI;

OPOBOJIUTH MpPsSMble M KOCBEHHbIE M3MEpeHMs (U3NYECKMX BEJIMYMH (TeMIepaTypa,
OTHOCHUTEINIbHAsl BJIQXHOCTh BO3AYyXa, CWJIA TOKa, HANpsIKEHUE, YyAeIbHas TEeIIOEMKOCTb
BEIIIECTBA, COINPOTHBIEHUE IPOBOJHUKA, pabOTa M MOIIHOCTh JJIEKTPUUYECKOTO TOKa) C
HCIIOJIb30BAaHUEM AHAJIOTOBBIX U LU(QPOBBIX NPUOOPOB, OOOCHOBBIBATH BHIOOP MeETOAA
U3MepeHus, (PUKCUPOBaTh MOKa3aHUS MPUOOPOB, HAXOAUTh 3HAUYEHUE U3MEPSEMOI BETMUUHBI C
IIOMOUIBIO YCPENHEHNUS PE3YIbTATOB CEPUM U3MEPEHUI U OLIEHUBATh IOIPENIHOCTh U3MEPEHU;

MMPOBOAUTL OJSKCIICPUMCHTAJIBHBIC HWCCICAOBAHUA 3aBHCUMOCTEM (I)I/ISI/I‘-ICCKI/IX BCIIMYHH
(SaBI/ICI/IMOCTB JaBJICHUS BO3JyXa OT €TI0 00BEMa U Harp€BaHus NI OXJIAKACHUA, UCCIICJOBAHUC
SBJICHUS TEIUIOOOMEHA Inpu CMCHIMBAHUN XOJIONHOH H I‘Opﬂ‘lCﬁ BOAbI, 3aBHCHUMOCTb
COIIPOTUBJICHUA IMPOBOAHMKA OT €ro MAJIWHBI, INIOHIAAW IOMEPEUYHOI0 CCUHCHUSA U YACIBbHOI'O
COIIPOTUBJICHUS BCIICCTBA HNPOBOJHUKA, CHUJIBI TOKA, MPOTCKAIOLICTIO 4YCpEe3 IMPOBOJHHUK, OT
HAIPsPKCHUA HAa ITPOBOJHUKE, UCCIICIOBAHUC ITOCIICA0OBATCIIBHOTO U TapAJIJICTIBHOT'O COCTUHCHHI
HpOBO,Z[HI/IKOB)I COBMCCTHO C YUYHUTCIICM (I)OpMyJ'II/IpOBaTB 3aa4y " THUIIOTE3y HCCICAOBAHUS,
CaMOCTOATCIIbHO IJIAHUPOBATh UCCICAOBAHUE, CAMOCTOATCIIBHO CO6I/IpaTB OKCIIEPUMECHTAJIbHYIO
YCTAaHOBKY € HCIIOJIB30BAHUCM HWHCTPYKIHUHU, TIPCACTABIIAATL TIMOJIYYCHHBIC 3aBUCUMOCTU



(I)I/ISI/I‘ICCKI/IX BCJIMYHH B BUJIC Ta6JII/II_[ n Fpa(bI/IKOB, OLICHUBATH MOI'PCIIHOCTH, ACIAaTh BBIBOLI 11O
pe3yiabTaTaM UCCICA0BAHNA,

coOro1aTh MpaBmuiia 0€301acHOTO TpyAa Mpu padboTe ¢ 1adbopaTOpHBIM 000PYIOBAHUEM;

XapaKkTepu30BaTh MPUHIMIIBI JIEHCTBUSA U3yYEHHBIX PUOOPOB, TEXHUUYECKUX YCTPOICTB U
TEXHOJIOTMYECKHUX IPOLECCOB C ONOPOW HAa MX ONMCAHUS (B TOM YMCIE: CUCTEMA OTOIJICHMS
JIOMOB, THUIPOMETp, MapoBas TypOMHA, aMIEpPMETpP, BOJBTMETP, CYETUMK 3IIEKTPUUECKOU
OHEPTUH, DJICKTPOOCBETHTEIbHBIC NPHOOPHI, HArpeBaTENbHbBIE 3JIEKTPOIPHOOPHI (TpUMEpPHI),
NPEJOXPAHUTEIN U UX NPUMEHEHHE B OBITY M TEXHHKE, IPUMEHEHUE MOCTOSIHHBIX MAarHUTOB,
AJIEKTPOMAarHUTOB, AJIEKTPOJIBUraTeNlb IOCTOSHHOI'O TOKa), MCIOJNb3ys 3HaHMUS O CBOMCTBax
(bu3nyeckux sBICHUH, HEOOXOAUMBbIE (PU3NUECKUE 3aKOHBI U 3aKOHOMEPHOCTH;

pacro3HaBaTh MPOCThIE TEXHUUECKHE YCTPOUCTBA U M3MEPUTENbHbBIE TPUOOPHI [0 CXeMaM
U CXEMaTU4YHBIM pPHUCYHKaM (KMJIKOCTHBIH TEPMOMETpP, TEPMOC, MCHUXPOMETP, TUTPOMETP,
JIBUTATEIb BHYTPEHHETO CrOPAHMUs, IEKTPOCKOI, PEOCTAaT), COCTABIATh CXEMbI DJIEKTPUUYECKUX
Lernen ¢ MociaeAoBaTelIbHbIM U MapajulelIbHbIM COECIMHEHUEM 3JIEMEHTOB, pa3jinyasi yCIOBHBIE
0003Ha4YeHMsI JIEMEHTOB 3JIEKTPUUECKUX LIETEH, UCII0JIb30BATh CXEMbl U CXEMAaTHUUHbIE PUCYHKH
M3YYCHHBIX TEXHHUYECKUX YCTPOWCTB, HW3MEPUTEIbHBIX MNPUOOPOB U TEXHOJIOTHUECKUX
IIPOLIECCOB NP PELIEHUH Y4€OHO-TTPaKTUUECKUX 33/1a4;

OPUBOJNUTH TpPUMEPHl  (HaXOAUTh HH(OpPMAIMIO O TpUMepax) MNPAKTUYECKOTO
UCIOJIb30BaHUs (PU3NYECKUX 3HAHUN B IMOBCEJIHEBHOW XKM3HM JJsl oOecredeHus 0e30MacHOCTH
npu oOpaiieHuu ¢ npubopaMu M TEXHUYECKMMH YCTPONCTBAMH, COXpPAHEHHUS 370pPOBbS U
COOJIIOJICHHSI HOPM 3KOJOI'MYECKOI0 MIOBEACHUS B OKpY Kalollel cpejie;

OCYIIECTBIISITh MOUCK uH(MopMmanuu  Qunmdeckoro coaepxkaHuss B HTepHere,
CaMOCTOSITEIIEHO (POPMYIIUPYs MOMCKOBBIN 3aIpPOC, HA OCHOBE UMEIONINXCS 3HAHWIA U CPaBHCHUS
JOTIOTHUTEIBHBIX MCTOYHUKOB BBIICTSATh HH(OPMAIIMIO, KOTOpas SBISETCS MPOTUBOPEUMBOI
WJI MOKET OBITh HEJIOCTOBEPHOI;

UCIIOJIb30BaTh TMPHU BBINOJIHEHWN YYEOHBIX 3aJaHUNl HAay4yHO-TIONMYJIPHYIO JIUTEPATypy
(Gu3NYECKOro CO/AEpKAaHMsSI, CIPAaBOYHbIE MaTepHalibl, pecypcbl cetu MHTepHeT, BianeTh
npuéMaMM KOHCIIEKTHPOBAaHUS TEKCTa, MpeoOpa3oBaHMs HHGPOpPMALMU M3 OJHOM 3HAKOBOM
CUCTEMBI B JIPYTYIO;

co3laBaTb COOCTBEHHbIE NMCbMEHHBbIE U KpaTKuME€ YCTHbIE COOOIIeHMs, 00001mas
UH(POPMALIMIO U3 HECKOJIBKUX MCTOYHUKOB (PU3MUECKOTO COJIEpKaHMs, B TOM YHUCIIE MyOIUYHO
NPEICTABIATh PE3YIbTAaThl TPOCKTHOH WM HCCIENOBATEIbCKOW JIEATEIIEHOCTH, TMPH ATOM
IPaMOTHO HCMOJb30BAaTh HM3YYEHHbIH MOHATUIHBIN ammapaT Kypca (U3HMKH, COINPOBOXKAATH
BBICTYIUICHHE ITPE3EHTALNEM;

IIPYU BBIMOJIHEHUH Y4€OHBIX NMPOEKTOB M UCCIENOBAHUM (U3NYECKUX MPOIECCOB pacHpelesaTh
00513aHHOCTH B TPYIIE B COOTBETCTBUU C MOCTaBICHHBIMU 3a/ladaMH, CJIEAUTD 3@ BHITOJHEHHEM
IUlaHa JEWCTBUM M KOPPEKTHPOBaTh €ro, aJeKBaTHO OIIGHWBAaTh COOCTBEHHBIM BKJIAJ B
JEATEIbHOCTh  TPYIIbI, BBICTPAWBATh KOMMYHHMKAaTHBHOE  B3aMMOJEWCTBHE, IPOSIBIAA
TOTOBHOCTb pa3periath KOH(PIUKTHI.

K xoHny oOyuyenus ¢ 9 kaacce npeIMeTHbIE pe3yJlbTaThl Ha YIJIyOJIEHHOM YpOBHE
JIOJIKHBI OTPaXkaTh C(HOPMUPOBAHHOCTh Y OO YyUaAIOLIUXCSl YMEHUI:



HCIIOJIb30BaTh MOHATHUS (CUCTeMa OTCY€Ta, OTHOCUTEIIbHOCTh MEXaHUYECKOTO JABMKECHUS,
HEBECOMOCTh U TMEperpy3Kd, LEHTP TSKECTH, MEXaHUYECKHE BOJIHBI, 3BYK, HMH(Pa3ByK H
YIBTPA3BYK, 3JEKTPOMArHUTHBIE BOJIHBI, PEHTT€HOBCKOE M3yUEHHUE, [IKAJIa JIEKTPOMAarHUTHBIX
BOJIH, MCTOYHHMKH CBeTa, OJIM30PYKOCTh M JalbHO30PKOCTh, CIHEKTPbl MCIIyCKaHUS W
norjomieHus, anbda-, O0era- W ramMma-u3JIy4YCHHs, H30TOIBI, SJEpPHAS M TepMOsACpHAsT
SHEPreTHKa) U CHMBOJIMUYECKUHN S3bIK (DU3UKU MPU PEUICHUH YUeOHBIX U MPAKTUYECKUX 3a/1a4;

YBEPEHHO pa3iuyaTh sBIEHUS (pPaBHOMEPHOE U HEPaBHOMEPHOE MPSAMOJIMHENWHOE
JIBI)KEHUE, PABHOYCKOPEHHOE MPSIMOJIMHEHHOE JIBUKEHUE, CBOOOAHOE TMaJIeHUE Tell, IBUKCHHE
0 OKPY)KHOCTH, B3aUMOJCWUCTBHUE TE€J, pPABHOBECHE MAaTEPHAIBbHOM TOYKHU, PEAKTUBHOE
JBUKEHHE, HEBECOMOCTb, KOJEOAaTeIbHOE JABM)KEHHE (TapMOHMYECKHE, 3aTyXarollue,
BBIHYXJICHHbIE KOJIeOaHUs), PE30HAHC, BOJIHOBOE JBIKEHUE (PaclpOCTpaHEHHE U OTpaKeHHE
3ByKa, HHTeppepeHIHs U AUPPaKIUs BOIH), IPIMOIMHEHHOE paclpoOCTpaHEHHUE, OTPAKEHUE U
MpeIOMIICHUE CBETA, ITOJIHOE BHYTPEHHEE OTPAKEHUE CBETA, Pa3iokKeHHe OeI0oro cBeTa B CIEKTP
U CIOKEHHE CIHEKTPaJbHBIX I[BETOB, €CTECTBEHHAs pPaJUOAKTHUBHOCTb, BO3HHUKHOBEHHE
JUHENYaToro CreKkTpa H3JIY4YeHHs) MO ONMUCAHUIO MX XapaKTEPHBIX CBOICTB M Ha OCHOBE
OTIBITOB, IEMOHCTPUPYIOIINX JaHHOE (PH3HUECKOE SBICHNUE;

pacro3HaBaTh MPOSBICHNE U3yYCHHBIX (PM3NUYECKUX SBJICHUI B OKpPYKAIOIIEM MHpE (B TOM
yucie (usnyeckue SBICHHUs B MPUPOJE: NMPHIMBBI U OTJIMBBI, JBHXKeHUE IuaHeT CoslHeYHOMH
CUCTEMBI, PEAKTHUBHOE JIBUJKEHUE >KMBBIX OPraHU3MOB, BOCIPHUSATHE 3BYKOB >KUBOTHBIMHU,
3eMIIETpSICEHUE, CEHCMHYECKHE BOJHBI, I[yHAMH, 3XO, I[BETa TeJ, ONTHUYECKHE SBICHHUS B
npupojie, OWOJIOTHYECKOe JCWCTBHME BHIUMOIO, YIBTPa(HUOIETOBOTO U PEHTTEHOBCKOTO
U3IY4YEeHUH, eCTECTBEHHBIH paJMOAKTUBHBIM (OH, KOCMHUYECKUE Jy4H, paAHMOaKTHBHOE
U3IIy4YeHUE MPUPOAHBIX MHUHEPAJIOB JCHCTBUE paJMOAKTUBHBIX M3JIYyYEHUM Ha OpraHusm
4eJI0BEKa), IPU 3TOM MEPEBOJUTH IPAKTUUECKYIO 33]auy B YU€OHYIO, BBIIEIATh CYIIECTBEHHbIE
CBOMCTBA (MTPU3HAKK) (PU3UIECKUX SIBICHUN;

ONKCHIBaTh M3y4YEHHBIE CBOWCTBA Tel U (DU3MUECKUE SIBICHUS, HCHOJIb3Ys (DU3MUECKHE
BEJIMUYMHBI (CPEAHSISl U MTHOBEHHAsl CKOPOCTh Tejla IPU HEPAaBHOMEPHOM JIBH)KEHUH, YCKOPEHUE,
NEPEMEIICHUE IIPH  PAaBHOYCKOPEHHOM IPSIMOJMHEWHOM JBW)KCHHH, YIJIOBass CKOpOCTb,
LEHTPOCTPEMUTENBHOE YCKOPEHHE, CHJIa TPEHHS, CHJIA YNPYTOCTH, CHIJIA TSKECTH, YCKOPCHHE
CBOOOJIHOTO MaJIeHMs, BEC Tela, HEHTP TSKECTH TBEPJOrO Tela, UMITYIIbC Tella, UMITYJIbC CUJIBI,
MOMEHT CHJIbI, MEXaHn4ecKasi padoTa U MOIIHOCTb, OTEHIMAIbHAS SHEPTUs Tela, MOJHATOrO
HaJl IOBEPXHOCTHIO 3€MJIM, IIOTCHIMAJIbHAS DHEPIUs CXKATOU MPYKUHBI, KUHETUYECKask DHEPIus,
MOJIHAs MEXaHWuYecKas 3HEprus, MepHoJ M yacToTa KoseOaHuil, Mepuoj MaTeMaTH4eCKOro U
MPY>KUHHOI'O MAasTHHUKOB, JUIMHA BOJHBI, TPOMKOCTb 3ByKa M BBICOTA TOHA, CKOPOCTb CBETAa,
NoKa3areib MPEJOMIIEHUS! Cpelibl), TP ONUCAHUU MPAaBUIBLHO TPAKTOBATh (PU3MUECKHUH CMBICI
UCTOJIb3YeMbIX BEJIMYMH, WX 0003HaueHWs M EAWHUIBl (U3UUYECKUX BEIMYUH, HAXOAUThH
(GopMyIibl, CBS3bIBAIOIIME JAHHYIO (PU3UYECKYIO BEIMUYMHY C IPYTMMH BEJIWYMHAMH, CTPOUTH
rpaduKy U3y4eHHbIX 3aBUCUMOCTEN (PU3NYECKUX BEJIMYNH;

XapaKTCPpU30BaATh CBOICTBaA TCI, (I)I/I3I/I‘ICCKI/IC SABJICHUSA W IMPOLECCChI, UCIIOJIb3Yysl 3aKOH
COXpPAaHCHUA DHEPTHUH, 3aKOH BCEMHUPHOI'O TATOTCHHSA, MPHUHIOHWII CYNCPIIO3UIUNA CUJI, IMMPUHIIUIT
OTHOCHUTCIIBHOCTHU Fam/meﬂ, 3aKOHBI HLIOTOHa, 3aKOH COXpaHCHHA HMITYJIbCA, TCOpPEMY O
KUHETHICCKOU OHEpPIrur, 3aKOH FYKa, 3aKOH BepHynJm, 3aKOHBI OTPAaXXCHUA W HNPCITOMIICHHA
CB€Ta, (I)OpMy.Hy TOHKOI JIMH3bI, IIAHCTAPHYKO MOJCIIb aTOMa, HYKJIOHHYKO MOJCJIb ATOMHOI'O
AApa, 3aKOHBI COXPAaHCHUA 3apsI0BOr0 U MaCCOBOI'0 YHCEI IPU AACPHBIX PCAKIUAX, IIPHU 3TOM
pa3jindaTtb CJIOBECHYIO (I)OpMyJIHpOBKy 3dKOHa U €T0 MAaTCMATHYCCKOC BBIPAKCHUC,



CTPOUTH (PU3NYECKUE MOJETH peallbHbIX O0OBEKTOB, MPOLIECCOB U SIBICHUMN, BBIACIATH MPU
9TOM CYILECTBEHHbIE U BTOPOCTEIIEHHBIE CBOMCTBA OOBEKTOB, MPOLIECCOB, SABJIECHUHN, IPUMEHSIThH
du3nueckne Moaenu Uit OOBSICHEHUS (PU3NIECKUX MPOIECCOB U PEIICHUs YUeOHBIX 3a1a4;

OOBSICHATH (PM3UUECKUE SIBJICHUS, MPOLECCH U CBOMCTBA TeN, B TOM YHCIE B KOHTEKCTE
CUTyalluil NPaKTUKO-OPUEHTHUPOBAHHOIO XapaKTepa, W peIlaTh KAa4eCTBEHHBIC 3aJa4d, B TOM
quciae TpeOYIOIIMe YMCICHHOTO OLIEHUBAHMS XapaKTEPHBIX 3HAYCHUH (PU3MUYECKUX BEIMYMH,
IpU 3TOM BBIOMpATh AJAEKBaTHYIO (DPU3MUYECKYIO MOJEIb, BBISBIATH NPUUYUHHO-CIICACTBEHHbBIE
CBA3M U BBICTPAUBATh JIOTMYECKYIO LIENOYKY pacCyKIEHUH u3 2-3 1aroB ¢ ONOpOil Ha
U3y4EHHbIE CBOICTBA (PU3NYECKUX SIBIICHUH, (PU3NYECKHE 3aKOHbI, 3AKOHOMEPHOCTH U MOJIEIIN;

YBEPEHHO pellaTh pacuéTHbIE 3aJaud M0 M3ydaeMbIM TeMmaM Kypca (u3uku, BblOupas
a/IeKBaTHYIO (DM3UYECKYI0 MOJENb, C HCIOJIb30BAHWEM 3aKOHOB U (POPMyJ, CBS3BIBAIOIINX
(Gu3nyeckue BEIUYMHBI, 3alMChIBATh KPAaTKOE YCIOBHE M pa3BEPHYTOE pelIeHHE 3ajaud,
BBISBIISITH HEIOCTAIOIINE WM M30BITOYHBIC JAaHHBIC, 0OOCHOBBIBATH BHIOOP METOAA pEIICHUS
3aJa4M, MCIOJIb30BaTh CIPABOYHBIC JAHHBbIC, NPUMEHATH METOJBl aHalIM3a pa3MEpPHOCTEN,
UCTIONB30BaTh  TpaUuecKue METOJIbl peIIeHUs 3ahad, M[POBOAWTH MaTEMaTHUYECKUE
npeoOpa3oBaHus M pacuéThl, OLEHUBATh PEATMCTUYHOCTD MOJIyYEHHOIO 3Ha4eHus (pU3NYecKon
BEJIMYMHBI M ONPEACIATh Pa3MEPHOCTh (PU3MUECKOW BEIMYUHBI, MMOJYYCHHOH TPH pEIICHUH
3aJa4H;

pacro3HaBaTh MPoOIEMbl, KOTOPHIE MOXHO PEIIUTH MPHU MOMOILTN (HU3HMUECKUX METOJIOB, U
npeyiaraTh OPUEHTHUPOBOYHBIN CIIOCOO peUIeHMs, B OMUCAHUHM HCCIEAOBaHUS PAclO3HABaTh
MIPOBEPSIEMOE TPEIINOJIOKEHUE (TUIIOTE3Y), OLEHUBATh MPABWIBHOCTH MOPSAKA IMPOBEIACHUS
MCCJIEI0BAHMS, HHTEPIIPETUPOBATH NOJIYUEHHBIN PE3YIIbTAT;

IPOBOJUTH OMBITHI 110 HAOIIOJEHUIO (PU3NYECKUX SIBICHUHM MM (U3NYECKUX CBOMCTB Tel
(u3yueHue BTOporo 3akoHa HblOTOHA, 3aKOHa COXpAaHEHHUS] SHEPruu, 3aKOHA COXPaHEHUS
UMITyJIbCa, JEHWCTBHE 3aKOHa bepHy/NIM W BO3HMKHOBEHME IOABEMHOM CHJIBI Kpblia,
3aBUCHUMOCTh IepHoa KoJieOaHWM MNPYKUHHOTO MasTHHKAa OT MacChl Ipy3a MU KECTKOCTH
OPY)KUHBl W HE3aBUCHUMOCTb OT aMIUIMTYAbl MajblX KoJeOaHUH, mNpsMOIMHEHOe
pacnpocTpaHEHUE CBETa, pasiokeHue Oeoro cBeTa B CIEKTP, U3yUYEeHUE CBOMCTB M300paskeHus
B IUIOCKOM 3€pKaje M CBOMCTB M300pakeHUs MpeaMeTa B coOuparolieill JHMH3e, HabIoaeHue
CIUIOIIHBIX W  JIMHEWYaTbIX  CIEKTPOB  M3JIy4eHHs): (OpMYyJIHpOBaTh  IPOBEPSEMOE
OpeanonokeHue (TUIOTe3y) O BO3MOXKHBIX pe3yjibTaTraXx HaOMI0IeHHH, CcaMOCTOSITEIbHO
coOupaTrh yCTaHOBKY M3 M30BITOYHOrO Habopa 0OOpyAOBaHHUS, ONHUCHIBATH XOJ ONbITA U
(bopMyIHpOBaTH BHIBOJBI;

MPOBOAWTHL MPH HEOOXOAWMOCTH CEpPHIO0 TPSAMBIX HW3MEpPEHUHl, Ompenenss cpeaHee
3HAYECHHUE U3MEPAEMON BEJIMYMHBI U ONPEAEIISAs NOTPEMIHOCTD PE3yIbTaTOB MPSMbBIX U3MEPEHUH,
000CHOBBIBATH BHIOOP Crioco0a u3MepeHust (M3MEPUTEIHHOTO MPUOopa);

IIPOBOANTH KOCBEHHbIE U3MEPEHUs (PU3NUYECKUX BEIUYUH (CPEIHSSI CKOPOCTh U YCKOPEHHE
TeJa TPU PABHOYCKOPEHHOM [BM)KEHUH, YCKOPEHHE CBOOOJHOIO TMaJeHHs, KECTKOCTD
NPYXHUHBI, KOOPOUIUEHT TPEHUSI CKOJIbKEHUs, MEXaHu4yeckasi padoTa U MOUIHOCTh, YacTOTa U
nepuoJl KojeOaHUM MaTeMaTHYecKOro W MPYXHHHOTO MAasTHUKOB, (POKYCHOE pacCTOSHUE
coOuparomied JUH3bI M €€ ONTHYecKas CuJla, PaJUOAKTHBHBIA (OH) € HCIOIB30BAHHEM
aHaJIOTOBBIX M IHU(POBBIX MPHOOPOB: 0OOOCHOBBIBATH BHIOOP METOAA M3MEPEHHs, IJIAHUPOBATh
U3MEPEHUS], CAMOCTOATEIBLHO COOMPATh IKCIEPUMEHTAIbHYIO YCTAHOBKY, BBIUHUCISATH 3HAaUCHHE
BEJIMYMHBI ¥ AQHAJIM3UPOBATh IOJyYEHHBIE PE3YJbTAThl, OLIEHUBAs MOIPEHIHOCTh PE3YJIbTAaTOB
KOCBEHHBIX U3MEPEHNN;



MPOBOANTH SKCIIEPUMEHTAJIbHBIE HCCIEIOBAHUS 3aBUCUMOCTEH (DU3UYECKUX BEIUYHH
(3aBUCUMOCTh MYTH OT BPEMEHH IpPH PAaBHOYCKOPEHHOM ABMKEHHMU 0€3 HadalbHOM CKOPOCTH,
3aBUCHUMOCTD CUJIbI TPEHUSI CKOJIbXKEHUSI OT CHJIbI HOPMAJIBHOTO JaBJICHUS, epruoja KojeOaHui
MaTeMaTHUYeCKOT0 MAasTHHKA OT JIJIMHBI HUTH, OIpE/eJCHHE YCKOPEHUS CBOOOJHOTO MaJleHus,
MCCJIeIOBAHNE U3MEHEHHUS BEJIMYMHBI M HANpPABJICHUS WHIYKIIMOHHOTO TOKA, 3aBUCUMOCTh yria
OTpakKeHMsI CBETa OT yIVla MaJCHUS, yIJla MPEIOMJICHUS OT yIyla MaJeHHUs CBETOBOTO Jyda,
UCCJICIOBAHUE TPEKOB: U3MEPEHUE SHEPTUH YACTHIIBI IO TOPMO3HOMY ITyTH (110 oTorpadusim)):
COBMECTHO C yuuTeleM (opMmynupoBaTh 3a7adyy M TUIIOTE3y HCCIEI0BAHUS, CAaMOCTOSITEIBLHO
IUTAHUPOBATh HWCCIICIOBAHKUE, CAMOCTOSITETLHO COOUPATh JKCIEPUMEHTAIBHYIO YCTAaHOBKY,
MPEJICTaBIIATh MOJYyYCHHbIE 3aBUCUMOCTH (DM3MUYECKUX BEIMYUH B BUJE TaOMUI] U TpaduKoOB,
OIICHUBATH MOTPEUIHOCTH, JIeJaTh BHIBOJIBI IO PE3yJIbTaTaM UCCIEI0BAHMUS;

coOroaaTh mpaBuiIa 0€30MacHOTo TpyIa mpu padboTe ¢ 1ab0paToOpHEIM 000PYIOBAHUEM;

XapaKTepU30BaTh MPUHIUIIBI AEUCTBUS N3YYEHHBIX IPUOOPOB, TEXHUUECKUX YCTPONCTB U
TEXHOJIOTUYECKUX TPOIIECCOB C OMOPOi HA MX ONUCaHHs (B TOM YHUCIIE: CIUIAOMETP, NATYUKU
MOJIOKCHUS, PACCTOSHUS W YCKOPCHHS, pakera, 3XOJIOT, OYKH, IEPUCKOIN, QoToarnmapar,
MHUKPOCKOII, TEJIECKOII, ONTHYECKUE CBETOBOJBI, CIIEKTPOCKOI, TO3MMETp, Kamepa Buibcona),
UCTIONB3Ysl 3HAHWS O CBOWCTBaX (U3MYECKUX SIBICHHH W HEOOXOauMble (QHU3NUECKUE
3aKOHOMEPHOCTH, HCIIOJIb30BaTh CXEMbl M CXEMATUYHBIC PUCYHKH HW3YUCHHBIX TEXHUYCCKHX
YCTPOMCTB, U3MEPUTEIBHBIX IPUOOPOB U TEXHOJIOTMYECKUX MPOLECCOB MPU PELIEHUN y4eOHO-
NPaKTUYCCKHUX 3a]1a4, ONTHYECKUE CXEMBbI ISl IIOCTPOCHUS M300paKEHUH B TIOCKOM 3epKajie U
coOuparoIIei TMH3E;

OPUBOJIUTH NpUMEPbl  (HaXoAUTh HMHPOPMALMIO O [pPUMEpax) MPaKTHYECKOIO
UCTIOIB30BaHUsl (PM3NYECKUX 3HAHHWH B TOBCEIHEBHOW XKM3HH ISl 0OecTedeHns: 0e30MacHOCTH
npu oOpalieHuu ¢ npubdopaMM M TEXHUUECKUMH YCTPONMCTBAMM, COXPAHEHMs 310pPOBbS U
COOJIIOIEHHSI HOPM 3KOJIOI'MYECKOI0 TIOBEJCHUS B OKPYIKaIOILEH Cpejie;

OCYIIECTBIIAITh MOMCK HHGpopmanuu  Qusmueckoro coaepxkaHuss B HTepHere,
CaMOCTOSITENIbHO ~ (OPMYNHPYs.  TOMCKOBBIM  3ampoc, HAaXOOUTh IYTH  OIpEaesIeHUs
JIOCTOBEPHOCTH IMOJIy4€HHON MH(OpPMAalMM Ha OCHOBE MMEIOLIUXCSI 3HAHUN U JTOTIOJTHUTEIbHBIX
HCTOYHUKOB;

UCIIOJIb30BaTh IPH BBINOJHEHUHM Y4YeOHBIX 3aJaHMi Hay4dHO-TIOMYJISPHYIO JIUTEPATypy
(Gu3NYECKOro COAEpKaHMsI, CIpPaBOYHBIE MaTepHasbl, pecypchl cetu HHTepHeT, BiaaeTh
npuéMaMM KOHCIEKTHPOBAaHUS TEKCTa, MpeoOpa3oBaHMs WHGOpMAlMKM M3 OJHOM 3HAKOBOM
CHCTEMBI B JIPYTYIO;

co3/1aBaTh COOCTBEHHbIE MMMCbMEHHBIE U YCTHBIE COOOIIEHHS Ha OCHOBE MH(pOpPMAIUU U3
HECKOJIbKUX MCTOYHHUKOB (PU3NYECKOTO COJEpXKaHUs, MyOIMYHO NPEACTABIATh PE3yJbTaThl
IIPOCKTHOM HWIIM MCCIIEIOBATEIbCKON JACATEIBHOCTH IIPM 3TOM TIPaMOTHO HCIOJB30BaTh
M3YYEHHBII MOHATUMHBIN anmapar u3y4aemoro pasjeia (GU3NKU U COMPOBOXK/IATh BBICTYIIJICHHE
npe3eHTamen ¢ yu€ToM 0coOEHHOCTEH ayTUTOPUN CBEPCTHHUKOB.
TEMATHYECKOE INTAHUPOBAHUE

7 KJIACC
Hert/|HanmeHnoBaHue pa3ienoB u KomuuectBo yacos DNeKTpOHHBIE
TEM IIPOTrpPaMMBbI 51 OBBIC
porp Bcero| Kontponbasie || [IpakTudeckue (udp )
o0Opa3oBaTenbHbIC
paboThI paboThI
pecypcsl

Pa3zpnen 1. ®usuka u e€ pojib B IO3HAHMHU OKPY/KAKOLIET0 MUpa




Het/||HaumenoBanme pa3ienoB u KonnuecTBo yacos ONEeKTPOHHBIE
TEM MPOTPaAMMBbI n(hpoBbIe
porp Bcero|| Kontposbnsie || [Ipaktrnueckue (acpp )
o0Opa3oBaTeNbHbIC
paboThI paboThI
pecypcsl
1.1 ||®usuka — HayKa O 2 BBE/IUTE BBE/INTE [[1]
pupoje 3HA4YEeHUE 3HaYCHUE
1.2 ||®usnyeckre BETMYHUHbI 4 BBE/IUTE 3 [[1]
3HAa4YCHUE
1.3 |[EcTecTBeHHO-HAYIHBII 2 BBEJIUTE 1 [[1]
METOJ MO3HAHUS 3HA4YEeHHE
‘I/ITOI‘O 10 paszeny H 8 H ‘

|Pa311e.11 2. HepBOHa‘laJILHLIe CBE€JICHHUSA 0 CTPOCHUM BeIIECTBA

2.1 ||CtpocHue BeriecTBa 2 BBE/INTE 1 [11]
3HaYCHUE
2.2 ||IBmxenue 4 BBEIINTE 2 [[]
U B3aMMO/ICHCTBHE YaCTHII 3HAYCHHE
BEIIIECTBA
2.3 ||ArperaTHbIC COCTOSIHHSI 1 BBE/INTE BBE/INTE [11]
BEIIIECTBA 3HAYCHHE 3HAYCHHE
‘I/ITOFO 10 paszeny H 7 H |
‘Paaneﬂ 3. /IBu:keHHe U B3aUMO/IelicTBHE TeJl ‘
3.1 |Mexanuueckoe apmkenne || 10 BBEJIUTE 2 [[1]
3Ha4YCHUE
3.2 |Wuepuus, macca, 9 1 1 (1]
MIOTHOCTD
‘3.3 HCI/IJ‘Ia. Bunsr cun H 15 H 1 3 H[[]] ‘
‘I/ITOFO 0 pa3fery H 34 H |
‘Pa3ne.11 4. laBjieHue TBEPABIX TeJl, dKHUIAKOCTEH M ra3oB ‘
4.1 ||daBnenwme. [lepemaua 5 BBEIINTE 2 (]
JaBJICHUS TBEPIBIMH 3HA4YCHUE
TeIaMU, XUJAKOCTSIMH U
razamu
4.2 ||daBieHuE )KUIKOCTH 6 BBEIUTE BBEIUTE [[1]
3HaYEeHHE 3HAYCHHE
4.3 ||AtMochepHOe naBIeHHE 5 BBEJIUTE 1 [[1]
3HAYCHHUE
4.4 | JleficTBUE KUIKOCTH U 12 1 3 [[]
ra3a Ha MOTpYKEHHOE B
HUX TEITO
[loGaBuTE cTpOKYy |
‘I/ITOI“O 0 pa3zery H 28 H ‘




Het/||HaumenoBanme pa3ienoB u KonnuecTBo yacos ONEeKTPOHHBIE
TeM HPOTPaMMBbI Bcero|| Kontposbnsie || [Ipaktrnueckue 6 (dpoBbie)
paBoTEL paBoTEL o0pazoBaTenbHbIC
pecypcsl
Pa3zgea S. Pabora u MOIIHOCTH. JHEPrust ‘
5.1 ||PaboTa u MOIIHOCTH 6 BBEIINTE 1 (]
3HAa4YCHUE
5.2 |[IpocThic MEXaHU3MBI 8 BBE/INTE 2 [[1]
3HA4YCHUE
‘5.3 HMexaHquCKaﬁ SHEPrus H 5 H 1 H 1 H[[]] ‘
|I[o6aBI/ITL CTPOKY |
|I/IToro o pas3zeny “ 19 “ |
‘Pasueﬂ 6. [loBTOpHUTEILHO-0000 IIAOIIUIT MOTYJIb ‘
6.1 |[ToBTOpHUTEILHO- 6 BBE/INTE BBE/INTE [11]
0000 MOTYTh 3HAYCHHE 3HAYCHHE
‘I/ITOFO 0 pas3zeiny H 6 H ‘
OBUIEE KOJIMYECTBO 102 4 23
YACOB I10 [TPOTPAMME
8 KJIACC
Het/|| HaumeHnoBanue pa3nenos KommuecTBo yacos DNEKTPOHHBIE
1 TeM HpOTpaMMyl Bcero|| Kontponbhsie || [Ipaktuueckue 061523(;11)31;22?:})1516
paboThI paboTHI pecypeEl
Paspnen 1. TenuioBble siB1eHHS
1.1 ||CtpoeHue u cBOiCTBa 6 BBE/INTE BBE/IUTE [[1]
BEIIIECTBA 3Ha4YeHHe 3HaYCHHE
1.2 || TemioBbIe MPOIIECCHI 33 1 6.5 (]
Hroro no pasneny 39
Pa3nen 2. DiekTpuyeckue 1 MATHUTHBIE SIBJICHUS
2.1 |DnekTpuyeckue 3apsibl. 9 BBEJIUTE 1 [[1]
3apsKEHHBIE Tela U UX 3HAYEHHUE
B3aMOJICUCTBHUA
2.2 |[TocTosiHHBII 31 1 10 [[1]
SIIEKTPUYECKHI TOK
2.3 |[MarHuTHBIC SBJICHH 11 BBEJIUTE 4 [[1]
3HauUEHUE
2.4 ||DnekTpoMarHuTHas 7 1 1 [[1]
WHTYKIHSI




Het/|| HaumenoBanue pa3aenos KonnuecTBo yacos ONEeKTPOHHBIE
1 TeM dpoTpanvtl Bcero|| Kontponshsie || IIpaktuueckue o6 (I;;I(()i])szgzifgme
paboThI paboThl P —
Htoro mo pazneny 58
Paznea 3. [loBTOpUTEIHHO0-00001IAKOIMH MOYJIb
3.1 |[loBTrOpHUTENBHO- 5 BBE/INTE BBE/INTE [[1]
0000110 MOTYITh 3Ha4YCHUE 3HAa4YEeHUE
Uroro no pazneny )
OBLIEE KOJIMYECTBO 102 3 22.5
YACOB I10 ITPOTPAMME
9 KJIACC
Het/|| HaumeHnoBanue pa3zienos KonnuecTBo 4acos DNEeKTPOHHBIE
1 TCM HPOTPaMMBbI Bcero|| Koutponbhsle || [IpakTuueckue 5 (agpostre)
paGoTsl paGoTsl o0pazoBaTenbHbIC
pecypcesl
Pa3nes 1. Mexanuveckue siBJICHUsI ’
1.1 |Mexannyeckoe nmxenue | 30 1 4 [[]
U CIIOCOOBI €0 OTMCAHUS
1.2 |[B3aumopeiicTBue T€I 18 BBE/IUTE 4 [11]
3HaYCHHE
‘1.3 “3aKOHBI COXpaHCHHS H 15 H 1 H 2 H[[]] |
‘I/ITOFO 0 pa3ferny H 63 H ‘
‘Pa3ne.11 2. Mexannveckue KojiedaHus M BOJIHBI ’
2.1 |[Mexanuueckue koneOanusi| 8 BBE/IUTE 3.5 1
3HAaYCHHE
2.2 |[MexaHHYECKUE BOJIHEL. 10 BBE/INTE 3 [11]
3BYK 3HaYEHUE
‘HTOFO 0 pas3zeiy H 18 H |

‘Pasne.n 3. DJIeKTPOMATrHUTHOE 110JI€ ¥ 3JIEKTPOMATHUTHbIE BOJIHbI

3.1 |[DnexTpomMarHuTHOE IMoJie 6 BBEIUTE BBEIUTE [[1]

1 3JICKTPOMArHUTHBIC 3HAaYCHHE 3HAYCHHE

BOJIHBI
‘I/ITOFO 1o pasjeny H 6 H ‘
‘Pamen 4. CBeToBbI€ ABJICHUS ‘
4.1 |3akoHBI pacipocTpaHeHus || 8 BBEJIUTE 2 [[1]

CBeTa 3HAaYCHHE
‘4.2 HHI/IHSH U ONITUYECKUE H 6 H BBEJIUTE H 1 H[[]] ‘




Her/|| HaumenoBanue pa3aenon KonnuectBo wacoB DIIEKTPOHHBIE
1 TCM HPOTPaMMBL Bcero|| Koutponbhbie || [IpakTrueckue 5 (wagposere)
paGoTsI paGoTsI oOpa3oBaTebHbIC
pecypcsl
| “HpI/I60pBI | 3HAYCHHE “
4.3 ||Pasznoxxenue Oemoro ceera || 2 BBE/INTE 1 [[1]
B CIICKTP 3HAYCHHE
|I[06aBHTL CTPOKY
II/ITOFO o pazjaeny H 16 H
‘Pasueﬂ 5. KBaHTOBLIE SIBJICHUSA
5.1 |HUcnyckanue u 4 BBE/IUTE 1 [[1]
MOTJIOLICHUE CBETA 3HAYCHHE
aTOMOM
5.2 ||Ctpoenne atomHoro siapa || 5 BBE/INTE BBE/INTE [[]
3HAYCHHE 3HAYCHHE
5.3 ||SlaepHble peakiuu 7 1 BBE/INTE [11]
3HAYCHHE
‘I/ITOFO 0 pas3zeiny H 16 H
‘Pa3)1e.11 6. [ToBTOPHUTEILHO-00001IAIOIIUIT MOTYIb
6.1 |MexaHHUYECKHUE SIBICHHS 6 BBE/IUTE 3 [11]
(IOBTOPUTETBHO- 3Ha4YCHHE
000010 MOIYIIb)
6.2 |TermaoBbIe ABICHUS 3 BBE/IUTE BBE/INTE [11]
(TTOBTOpHUTEBHO- 3HAYCHHE 3HAYCHHE
000011Ia0LTNI MOTYITb)
6.3 |DnekTpoMarHuTHBIC 3 BBEJIUTE 1 [11]
siBJICHHS (TTIOBTOPUTEIHHO- 3HAYCHHE
000011Ia0TNI MOTYJTb)
6.4 (|(CBeroBble SIBIEHUS 1 BBE/INTE 1 (11
(TTOBTOpHUTENBHO- 3HAYCHHE
0000IIArOIINIT MOJTYJIb)
6.5 |[ToBTOpHUTEIBHO- 4 BBEIIUTE BBEIIUTE [[1]
000010 MOAYITH 3HaYEHUE 3HauYCHUE
‘]_—[06aBI/ITB CTPOKY
‘I/ITOFO 10 pasjeny H 17 H
OBIUIEE KOJIMYECTBO 136 3 26.5
YACOB I10 TTPOTPAMME

Onucanue y4e0HO — METOIMYECKOT0 H MAaTePHAJIbLHO — TEXHUYECKOI 0
ol0ecrieyeHUs100pa30BaTEIBLHOM e TeJbHOCTH NpoLecca.

‘NQ

Oo0ecnieuenne | DakTH4yeckas OCHALIEHHOCTDL




Yyebuo -
METOINYECKOE

Y4eOHO — MEeTOANYECKUI KOMIUIEKC:

1.Vuebuuk «®Pusuka. 7 «kmace». lleppimkun  A.B.  YyeOuuk
UIsI0011Ie00pa30BaTeIbHBIX YUpexaeHUH. 2-¢ uznanue - M.: [Ipoda, 2013.

2. Yyeonuk «®Pusuka. 8 kimacc». Ileppimkua A.B. YdeOHuk

JUTs1 001Ie00pa30BaTeIbHBIX YUpexkKACHUH. 2-¢ uznanue - M.: [Ipoda,

2013

3. Vuebnuk «Puszuka. 9xmace». Ilepprmkun A.B, T'yrauk E.M.

Y4eOHuk asi 00meo0pa3oBaTeNbHBIX YUPEKACHUNA. 2-€ u3nanue - M.:

Hpoda, 2009 4. COopuuk 3amad mo ¢usmke 7-9 Kiaccel: mocobue as

yyamuxcs obmieobpazosar yupexnaenuit/ B.W. Jlykammk, E.JM.MBanosa.-

24-¢ w3n.-M.: IIpocBemenne, 2010

o. Junaktuueckue wmarepuansl. ®Pusuka. 7 kimacc Mapon A.E.,
MapoHE.A .-

M.: lpoda, 2012

6. DJIEKTPOHHOE NPUJIOKEHUE K YICOHHUKY.

1. ®wsuka. [umaktrueckne Marepuanbl. 8 kiacc (aBropel A. E.

Mapon,E. A. MapoH).

KoHTpOoNbHO — M3MEpUTENBHBIE MaTEPUAITBI
1.KapTouku pasHOypOBHEBbIE CaMOCTOATEIbHBIE paboThl 7 -11 Kitacc.
2. TecroBbie 3aganus ( 10 TEMam).

Meroanueckue peKOMEHIALMH:

1.denepanbHBIA TOCYIapPCTBEHHBIM 00pa30BaTEIbHBIM CTAaHAAPT OCHOBHOTO
obmiero obpazoBanus (YTBepKIAeH Mpuka3zoM MUHHUCTEpCTBAa 00pa3oBaHUs
u Hayku Poccuiickoii deneparuu ot «17» nekadps 2010 r. Ne 1897, ctp.16-
17). 2.Pabouass mporpamma mo ¢usuke s 7-9 KiaccoB pa3zpaboTaHa B
COOTBETCTBHH:

¢  TpeOoOBaHMSIMH K  pe3yibTataM  OOyYCHHS denepanbHOro
rOCy/IapCTBEHHOI'0 00pa30BaTENbHOTO CTaHJAapTa OCHOBHOIO  OOILEro
oOpazoBanus (YTBepxaeH nprukazoM MuUHHCTEpCTBa 0Opa30BaHUS U HAYKH
Poccuiickoit @denepanuu ot

«17» nekabps 2010 r. Ne 1897, c1p.16-17) ¢ pekoMeHOAIUIMU
«I[IpumepHOI IpOrpaMMbl OCHOBHOT'O 0011ero oopa3oBaHus no ¢usmke. 7-9
knaccel» (B. A.Opros, O. @. Kabapaun, B. A. Koposun, A. 1O. Ileatun, H.
C. llypeimesa, B. E. ®pankun, M., «[Ipocsemenuey, 2013 r.); ¢ aBTOpcKO#
MIPOrpaMMOil OCHOBHOI'O 001Iero oopazoBaHus o ¢pusnke g 7-9 kinaccoB
(H.B. ®unonosuy, E.M. I'ytHuk, M., «/podar, 2012 r.) ¢ BO3MOKHOCTSIMU
muann YMK o pusuke s 7-9 knacco yueOnukoB A.B. [lepbrmkun mis
7,8

knaccoB U A. B. [leppiikuna, E. M. I'ytaHuk «@usukay s 9 kiaccea; ¢




0COOEHHOCTSIMH OCHOBHOM o0pa3zoBaTenbHON [IPOrPaMMBI u
00pa3zoBaTeNbHBIMUA TMOTPEOHOCTAMH, M 3alpOcCaMH OOydYarOIIHMXCS (CM.
OCHOBHYIO 00pa30BaTeIbHYI0 MPOrpaMMy OCHOBHOTO OOIIEro 0Opa3oBaHus

[IxombI).
3. [Tanka ¢ METOTMYECKUMHU PEKOMEHIAIHSMHU.
4. TpaHcHapaHThl ¢ METOAMYECKUM TocodueM «I'eoMeTpuyecKkas

OIITHKAa». 5. TpchnapaHTLI C METOANYCCKUM nmocoouem «I[I/IHaMI/IKa u
OJICMCHTBI CTAaTHKN).

6. TpancnapanTtsl ¢ MeToandeckuM nocobuem «CTpoeHHE BEIIECTBa U
TETJIOBBIE MTPOLIECCHI.

1. Tpancnapantsl ¢ MmeToguueckuM nmocodrem «CTO».

8. TpancmapaHThl ¢ METOAWYECKUM ITocoOueM «MoeKyspHas
buszukay.

9. TpancnapaHThbl ¢ METOAMYECKUM MTocooreM «TepMoIuHaMuKay.

10.  TpancmapaHTHI ¢ MeTOAMYECKUM TTocoOneM «KBaHTOBas pu3nkay.

CnpaBoYHMKH, CJIOBAPH, IHUMKJIONETUM:
1. DHiukmoneAndeckuit cnoBapb «KOHOTO TeXHUKAY.
2. DHImKIoneAndeckuit cnoBaps «HOHOTO (hrzmkay.
3. DHuukIonean4Yeckuit cioBaps «KOHOTO acTpoHOMAY.
CripaBouYHUK 10 (pU3MKE.
IleuyaTHble HOCOOMS:
Tabauubl 0011€ro Ha3HAYEHUSA
1.Mexnynaponnas cuctema equnui (CH).
2.IIpucraBku 1151 0Opa30BaHUs IECATUYHBIX KPATHBIX U IOJBHBIX €IUHUII.
3.®Dusznyeckre NOCTOSIHHbIE.
4.11Ixana 31eKTPOMAarHUTHBIX BOJIH.
TemaTnueckue TadJAMIbI
7 kJacc.
. BpoynoBckoe nBmwxkenue. Auddysus.
. [ToBepxHOCTHOE HATSKEHUE, KATUIUISIPHOCTD.
. Manowmerp.
. Ctpoenue atmocdepsl 3eMITH.
. ATMocdepHoe HaBiieHue.
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. bapomerp-anepons.
8 xiacc.
1. BuyTpeHHss sHeprust
2.KonudecBo TermioTel. Y aelbHas TETUIOEMKOCTD.
3. YaenpHas TEIUIOTa CTOPAHUS
4. 3aK0H COXpaHEHUS U MIPEBPAICHHS SHEPTUH.
5. [InaBnenue u OTBEp/IeBaHNE KPUCTALITUICCKUX TEll.
6. Ucnapenwne. Kunenue. Y aenpHas TerwioTa napooOpa3oBaHHs.
7. BnaxxHocTh BO31yXA.
8. Pabora rasza u mapa npu pacimmpeHuu. J[BUraTesrs BHyTPEHHETO CrOpaHHusl.




9. DnexTpu3aIys Tel.
10.2nekTpruyecKuii TOK. DJICKTPUICCKAs 1ETb.
11. Dnexrpuueckuii Tok B Metayuiax. Cuia Toka.
12. DnexTpuveckoe HaNpsHKEHUE.
13. M3mepeHue cuibl TOKa U HAPSDKCHHS.
14. DnexTpuueckoe COIPOTUBIICHHUE.
15. 3akon Oma jy1s1 yyacTKa IerH.
16. YaenbHOE COMPOTHBIICHNE MPOBOIHUKA.
17. TlocnenoBarenabHOE U MapaieIbHOE COSAMHEHHE TPOBOAHHUKOB.
18. Pabora 251eKTprIecKoro ToKa.
19. MaruutHoe noue.
20. CpeTOBbIC SIBICHHUS.
21. Jluu3bL
22. I'ma3 KaK ONTHYECKAs CUCTEMA.
23. Onruyeckue npuOOpsHI
9 xnacc.
1.MarepuansHas Touka. KoopinHaTta IBUKYIIETOCS TEA.
. YcKopeHue.
. 3axonsl HproToHa.
. 3aKOH BCEMHUPHOTO TIATOTCHHSI.
. IIpsimosInHEHOE ¥ KPUBOJIIMHEMHOE ABUXKEHUE. J[BU)KEHHE 110 OKPYKHOCTH
. Immynee Tenma. 3aKoH COXpaHEHHsI UMITYIbCA.
. Konebarenpnoe neuxenue. CBOOOHBIE KOJIEOAHMUS.
. l'apmonnyeckue konebanus. 3aTyxarouye KojaeoaHus.
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. BeinyxieHHble KoneOanus. PezoHaHc.

10 Bounnsr. [IpomonbHas u morepeyHast.

11. 3BykoBbI€ KOJIEOAHMUSI.

12 3BykoBbIe BOIHBI. Dx0. IHTEpepeHnus BoH.

13. MarnutHoe nosne. HanpaBnenue AMHUNA MarHUTHOTO TOJISL.
14. OGHapyxeHre MarHUTHOTO MOJIS 110 €ro JEHCTBUIO Ha TOK.
15. MaayKust MarHuTHOTO MoJisl. JINHUM MarHUTHOM MHIYKLIUH.
16. MarHuTHBIN MOTOK. SIBJIEHNE DIIEKTPOMATHUTHON WHIYKIIHH.
17.9nexrpomaruuTHas BosHa MHTepdepenius cera.

18. PagnoakTHBHOCTS.

19. CocraB atromHOrO0 sijpa. M30TombL.

20. DHeprus cBS3H.

21. Cxewma ombiTa Pesepdopna.

22. llenHas siepHAas peakusl.

23. SlnepHblii peakTop.

24. 3Be3nnl.

25. ConHeuHas cucTema.

26. 3aTtMeHwUs.

27. 3emus — tutanera CoHeuHow cuctembl. Ctpoenue CorHIa.




28. Jlyna.

29. IlnaHeTsl 3eMHOU TPYIITIHI.

30. [InaHeTHI-TUTAHTEHI.

31. Mansie Tena ColHEYHON CUCTEMBI.

32. Tpancdopmarop.

33. Ilepenaua u pacnpeneneHue SMEKTPOIHEPTUH.
Mexanuka. KunemaTtuka u AuHamMuka.

1.Metoas!l GU3HIECKUX UCCIICIOBAHUM.

2.M3mepeHure pacCTOSSHUI U BPEMEHH.

3. Kunemaruka npsiMOIMHEIHOTO JBUKECHHUS.

4. OTHOCUTENBFHOCTD JIBUKCHHUS.

5.I1epBbiit 3ak0H HbroToHa.

6. Bropoii 3akon HeroToHa.

MynbTUMEIUITHBIE TTOCOOHS:
1.OtkpoiTast pusuka / mox pen. C.M. Kozena. — M.: @U3MKOH.
2.®uszuka. Mexannka. MeToAMKH U MaTEpHANIbl K YPOKaM.
3.®usuka. 7 — 11 xnaccsl. [Ipaktukym. — M.: ®U3HKOH.
4.bubnnoTeKa 3JeKTPOHHBIX HarsAAHbIX nocoOuil. dusuka. 7 — 11 kiaccel. —
M.: Kupwn u Mudoamii

Buptyansnas naboparopus «Kupas Ousukar

MarepuajabHO

TEXHHUYECCKOC

TexHuuyeckue cpeacrna:
JIeMOHCTpAIMOHHBIN KOMILICKC KaOuHEeTa (U3UKH.
O6opynoBaHue pabodeil 30Hbl yUUTENS
1. KomrutekT a5ekTpocHa0keHus: kKabuHeTa (GU3uKH

2. Jlocka kilaccHasi ¢ METaJNINYECKUM ITOKPBITHEM
3. Komnelotep Ha paboueM MecTe yuuTesst
4. WHTepakTUBHBII ~ KOMIUIEKC: HMHTEPAaKTHBHAs JOCKa C

3JIEKTPOMATHUTHBIM IIPUHLIMIIOM JIEMCTBHS, MYJIbTUMEINAA IIPOEKTOP.
5. Tabnuna «MexayHapoaHas CUCTEMA €TUHUI

6. Tabmune! «Illkana 3eKTpoMarHuTHEIX BOJIH»
7. KommiekT TeMaTrueckux Tabauil Ha OyMaskHOM OCHOBE.
8. Kommiexranus uudpoBsix 00pa3oBaTeIbHbIX PECYPCOB K

MHTEPAKTUBHOU JTOCKE.

9. OBepxoa — MPOEKTOp, CTOJI ISl IPOEKTOPA.

10. Cron nemoHcTparmonHblil ¢ npucraskamu CTAD CTIII.
W3mepuTenbHbIi KOMITIEKC KaOHeTa (QU3UKH.

1. KomnbroTepHblit H3MEpUTETbHBINA OJIOK.

2. KommiiekT anekTpomsMepurenbHbIx npudopos «Habop s

M3MEPEHMS 3aKOHOB ITOCTOSTHHOTO TOKa».

3.bapomerp — anepou.

4. MaHOMETp JKUIKOCTHBIA OTKPBITHIN 1€MOHCTPALIMOHHBIH.

5. TepmoMeTp AEMOHCTPAIIMOHHBIHN KHIKOCTHBIH.

7. IIpucraBka ocrusuiorpad.

Y4ebHO — mpakTHueckue U y4yeOHO — jabopaTopHOoe 00OpyIOBaHUE U




npuOOpPHI:
22.  DnexTpu3aius Tel.
23.DJIeKTPUYECKHUI TOK. DJIEKTPUUYECKAS 1IETTb.
24. DnexTpuyecKkuil TOK B MeTautax. Cuiia Toka.
25. DieKTpruYecKoe HaNpsHKCHHE.
26. H3MmepeHue CUIIbl TOKA U HAIIPSKCHUS.
27. DJEKTpUYECKOe COMPOTUBIICHUE.
28. 3axon Oma Jij1s yyacTKa IerH.
29. YnenbHOE CONPOTUBIICHUE TPOBOAHHKA.
30. IlocnenoBaTenbHOE U ApaAJUIEIbHOE COEIUHEHNE MPOBOIHUKOB.
31. PaboTa 37eKTprUYECcCKOro ToKa.
32. MarHuTHO€ 1oJe.
33. CBeToBbIC SIBICHHUS.
34. Jlun3bl
24. T'na3 kak onTuveckas cuctema.
25. Ontuueckue npuOOpsHI
9 knacc.
10. MarepuanbHas Touka. KoopaunaTa qBrMxKyIierocs tena.
11.  YckopeHue.
12.  3akonsl HproTOHA.
13.  3aKOH BCEMHUPHOTO TATOTEHHUSI.
14.  lIpsmoiMHEWHOE W KPUBOJIMHEHMHOE JIBW)KECHME. [IBH)KeHHE
OKPYKHOCTH
15.  Wwmmynec Tena. 3aKoH COXpaHEHUS UMITYJIbCA.
16.  KonebarenpHoe npmxenue. CBOOOAHbBIE KOJIeOaHUs.
17.  T'apmonmueckue xKonebaHus. 3aTyxawIirue KoneoaHus.
18.  BoiHyXIeHHbBIE Kosie0aHusl.
Pezonanc. 10 Bomnsl. [IpononbHas u
MoTepeyHast.
11. 3BykoBbIE KOJEOaHMS.
12 3BykoBbIe BOJHBI. Dx0. IHTEpepeHus BoH.
17. MarautHoe nosie. HanpaBnenue TUHUI MarHUTHOTO TOJIS.
18. OGHapyxeHre MarHUTHOTO TOJIS 110 er0 JEHCTBUIO Ha TOK.
19. MHayKIMs MArHUTHOTO T0J1s1. JIMHUY MarHUTHON WHTYKITUH.
20. MarsuTHBINA TOTOK. SIBJICHUE 3JICKTPOMArHUTHON HHTYKITUH.
17.2nexTpoMarautHas BoHa HTepdepenius creta.
34. PagnoakTUBHOCTb.
35. CoctaB aToOMHOTrO sifipa. M30TOmBI.
36. DHeprus cBs3u.
37. Cxema ombiTa Pesepdopna.
38. Llennas sinepHasi peakiusi.
39. SlnepHBIii peakTop.
40. 3Be3mpl.
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41. ConHeyHas cucrema.
42. 3atmeHusl.
43. 3emns — mna"era Conaeunoi cuctembl. Ctpoenue CoHIa.
Y4eOHo — mpakTuyeckoe 000pyA0BaHuUE:

JdeMoHCTpauMOHHOE 000PYy/10BaHMe 0011IEr0 MO0JIb30BAHUS
1.I'enepatop  3BYKOBOM  YacTOTBHI.
2.bnok nutanus 24 B, perynupyeMbliit

3. Hacoc BakyymHBIi

4, I'py3 HaGopherit Ha 1 kT 5. Hacoc BakyyMHBIi

6. CO/1 cexynmomep.

1. KommekT i poBhIX n3MepuTeNneit Toka 1 HanpsHKeHUS
J€MOHCTPALIMOHHBIH.

TemaTndeckuii KOMILICKT:
KommuiexT naboparopusiii «MexaHuKa
KommuiexT no «MonekynsipHoi pu3nkm»
KomruiekT mabopaTopHbIi «IEKTPOIUMHAMUKAY

e

HaGop nemoHcTpanmoHHslii «I'eomerpudeckas onrtukay». 5. Habop

JIEMOHCTPALIMOHHBIN «MexaHuKa»

6. KomruiekT Tenexek JerKomoABHKHBIX.

7. HaOop 1eMOHCTpalMOHHBIN «IEKTPUUECTBO 1».

8. Habop neMOHCTpPAIMOHHBIN «JIEKTPHUECTBO 2.

9. Habop 1eMOHCTPAITMOHHBIN «JIEKTPHUECTBO 3».

10. HaGop n1eMOHCTpaIMOHHBIN «DIEKTPUIECTBO 4.

11. HaGop nemoHcTpanoHHbIi «BoHOBas ONTHKAY.

12. Habop nemMoHcTpannoHHbIi «/[1st onpenenenus nocrosiHHoM [Tmankay.
OtaenbHble MPUOOPHI. DIIEKTPUUECTBO.

1. Tpanchopmarop.

2.JIpoccenbHas KaTymka.

3. DnexTpoMarHut pa3dopHbii 4

DNEeKTPOMAarHuThl J1abopaToOpHBIE.

4. KoHzieHcaTOp 1€MOHCTPALIMOHHBI.

6. CynraHsl.

7. DIIEKTPOCKOIL.

8. I'mnb3a.

9. DJeKTpuvecKas ceTka.

10. PeocraTel 1eMOHCTpallMOHHBIE.

11.  Peoctarbl pa3HOTO CONIPOTHBIICHHUS.

12. Mara3uH COnpOTUBIECHUH.

13.  3BOHOK AJIEKTPUUYECKHIA.

14. KoHneHcaTop nepeMeHHON EMKOCTH.

15. VHaukaTop WHAYKIIUH MarHATHOTO Tojs. 16. [Tanouku u3 crekna u

s6onuTa 17. Habop mo snexkTponusy.
18.  KonaykTop KOHYCOOOpa3HBbIii.




19. [IITaTUBBI H30TUPYIOIIHE.

20.  Karymka npoBoJIOYHas AJIsl ONpEaesIeHUs] TEPMUYECKOTO
21.  koddduureHTa CONPOTUBICHUS MPOBOAHUKA.
22.  DIeKTpOMETPHI C MPUHAUICKHOCTIMH

22. Bempsamutens BCIL — 24.

23. Bempsimutens B — 6.

24. bnok nutanus 24 — B peryiaupyeMslii.

25.JIluHAMHUK HU3KOYaCTOTHBIMN.

26. JlaTuuK 3J€KTPOIPOBOJUMOCTH.

27.Jatuuk pH.

28. JlaTuuK ONTORJICKTPUUCCKHI.

29. Habop neMOoHCTpaluu CHEKTPOB ICKTPUUECKUX MOJIEH.
30. Habop mu1st ieMOHCTpaIiy CIIEKTPOB MAarHUTHBIX TOJICH.
31.HaGop nabopaTopHbIii « IIEKTPUIECTBON.

32.  DnexrtpomarHurt (TpanchopmaTop) 1abopaTOpHBIN.

33. Ucrounuk nutanus B4 — 4M.

34. DNEeKTPOMarHuThl pa300pHBIE.

35. [Tpubop ansa nemoHcTpanuu npasuia JIeHia.

36. HaGop mMarauTos.

37.  Crpenku MarHUTHbBIC HA IITATUBAX.

38. Mopenb 3JIeKTPOIBUTATENS.

39. ['eneparopa rnmepeMeHHOT0 TOKA.

40.  Mopenb pagronprueMHHIKa JETEKTOPHOTO.

41.  Cmmpains — pesucrop nabopatopHas. 42 Ammepmerp

JEMOHCTPAIMOHHBINA. 43 AMItepMeTp J1ab0paTOPHBIH.
44, BoabT™MeTp A1EMOHCTPALIMOHHBIMN.
45. BonbT™MeTp 1a00paTOPHBIH.
46. VcrouHuk nuTaHus 1a00paTOPHBIi.
47. Kitou 1eMOHCTPAIMOHHBIH.
48. Karymka WHIyKTHBHOCTH J1abOpaTopHasi.
49. Kommac.
Orntuka.

1. KommnekT nabopaTopHslii «OnrTuka.
2. HaGop MH3 Ha MO/ICTaBKE U 3€pKall.
3.ITonble HATMBHBIE TUH3BI.
4. ITpuGop 11 onpeieNeHus ITMHbBI BOJIHBI.
5. Ilpubop 11 1EMOHCTPALUU CBETOBOT'O JIaBJICHUS (PauoOMETD).
7. Habop
8. Ocserurens OTIL.
9. ImockomnapanieNnbHbIe CTeKITHHBIE IACTUHBL. J{n(ppaKIIMOHHBIX PEeIETOK
10. YcranoBka aJist onpeesieHus JJIMHbI CBETOBOW BOJIHBI.
11. HcroyHHK cBeTa C JMHEHYATHIM CHEKTPOM.
12.  Cnektpockon 1abopaTOpHBIi.

MonekynsipHasi puzuka.




1.JlaTun  J1aBJICHHS.

2.JlaTunK BIa)KHOCTH.

1.HaGop nemoHCcTpaninoHHbIN «TerIoBbIe SBICHUS.

2.Habop nemoHcTpanuoHHbI «l'a30Bble 3aKOHBI M CBOWCTBa
HACBIIICHHBIX TTAPOBY.

3.HabGop naboparopusiii «I'a30BbIe 3aKOHBD».

4.Habop nabopaTopHbiii «Kpuctammusamus.

5.Benpo Apxumena.

6.Habop Ten paBHOI Macchl, 00bEMa 1 Beca.

7.1Ipubop 1u1st AEMOHCTpAIUU AABICHUS B )KUJIKOCTH.

8.[Tpubop st IeMoHCTpauKu aTMOC(HEPHOTO TABICHHUS.

9.CooOlmaroniuecs: CoCysl.

10. [ITap ITackas.

11. TpyOxa BakyyMHasl.

12. [Tap nu1g B3BEIIMBAHMS BO3AYXa.

13. [uimHAp ¢ OTHAPBIBAIOIIUM JHOM.

14. HaGop nns nemoncTpanmu «bpoyHOBCKOTO IBUKEHUSY.
15. [Tpubop mis nemorcTpannu 1upy3un B ra3ax.
16. [Tpubop 11 AEMOHCTPALIUU TEMIONPOBOIHOCTH.
17. [IIap ¢ konbIIOM.

18. OruuBo BO3/YIIHOE.

19. Mopeinb TennoBoro JBUraTes.

20. TennonprueMHUK.

21. IIcuxpomerpom.

22. Kanopumerpsl nabopaTopHbIe.

23. HaGop xanumispos.

24. Hacoc pyunoi.
25. [Tpubop g feMoHcTpanuu 1edhopMalmH.

26. TepmoMeTp 1EMOHCTPALIMOHHBIN.
217. CnupToBKH.

28. TepmomeTp (J1aGOpaTOpHBIN).

29. MUuKpOCKOIIBL.

30. MeH3ypKH.

31. Habop.

32. JlaT4uK MarHUTHOTO TOJIS.
33. Habop «MarautHoe nose 3eMiin».
34. MaHOMETp METAJUIMYECKUM.

Mexanuka.
35.  JIluHamoMeTp AeMOHCTPAIlMOHHBIN.
36. Jlepxarenb cO CIUpaJIbHOW MPYKUHOM.
37. Mammuna ATByna.
38. [Ipubop mo craTHke.
39. BosiHOBas MaiuHa.




40. KaMepTOHBI Ha PE30HUPYIOLIUX ALIUKAX C MOJIOTOYKOM.

41. Peryar 1eMOHCTPAaLlMOHHBIN.

42. Peryar nabopaTopHBIii.
43. IIpubop
44. BonHOBas MallvHa.

45. JIByCTOpOHHMM OaJIITMCTUYECKUIN TUCTOJIET.

46. JluHaMOMETp AEMOHCTPALIMOHHBIM.

47. HaGop rpy30B A€MOHCTPALIMOHHBIN. IO KWHEMATHKE.

48. Hab6op rpy3oB nabopaTopHBIii.

49, Ha6op moaBMXHBIX U HE MOABMKHBIX OJIOKOB.

50. [Tpubop mia MiITIOCTpalMK JEHCTBHS 3aKOHOB COXPAHEHHUS.

51. [Tpubop 11 AeMOHCTpALIK B3aUMOACHCTBHUSL.

52. JMck Bpamarmmics.

53. Ha6op rpy3oB g0 1 kr.

54. IIpecc.

55. [Tpubop ansa onpeneneHus yCKOpeHUs: CBOOOIHOTO NafeHus (TpyoKa
HrroTona).

56. JIuneiika.

57. I'ups 2 xr.

58. [IITaTuBsl.

59. Mopuenb ¢oHTaHa.

60. Py4noii Hacoc.

61. BakyymHbIl Hacoc.

62. Mogenp 4acoBOro MexaHusma.

63. HaGop mapoB ass 1abopatopHOi pabOTHI.

64. Mopenb 3y0uaroit nepenayu.

65. KommuiekT 060py0BaHus Ha BO3AYIIHON MOTYIIKE.

66. [Tpubop Ay IEMOHCTpAIIMK HE3aBUCUMOCTH JICHCTBUS CUJIBI.

67. XKenooa.

68. HaGop npyxuH.

69. Muxkpomerp.

70. Jlucku tepeBsSHHBIE M METAIINYECKHE.

71. Beck! yueOHbIe.

72. IlITaTuB 1EMOHCTPALIMOHHBIN YHUBEPCAJIbHBIN.

73. KomrmuiexT 115t cOopku paMHBIX KOHCTPYKLIHH.

74. JlaTuuk yria nmoBopora.

75. JlaTuuk ymncna oG0poTOB.

76. JlaTuuk 3ByKa.

77. Habop nemoHcTpanuoHHeIii «BpamaTebHOT0 TBHKESHUSI.

78. [Tpubop 11 uccneaoBaHus paBHOYCKOPEHHOTO JIBM>KEHUS.




Kanacce

TeMmbl 1a00paTOpHBIX padboT

Heo0xoquMbIii MUHMMYM
(B pacyere 1 KOMIUIEKT HA 2 4eJl.)

OrnipezenieHne 1EHbI ACJICHUS
U3MEPUTEIIBHOTO ITprOopa

W3meputenbHbIil HuMHAp (MeH3ypka) —1
Crakad ¢ Bomoii — 1

He6onpbimas konba — 1

Tpu cocyna HebombIIOr0 00BEMA

Omnpenenenue pa3MepoB MaJIbIX TEI.

- JIuneiika — 1
- JIpo0Os (ropox, mmieHo) — 1
- Uronka — 1

I/I3MepeHHe MAacCChI TCJIa Ha PbIYa’XHbIX
BEcCax.

- Bechl ¢ pazHoBecamu — 1
- Tena pa3noit maccel — 3

N3mepenue odbema Tena.

- Mensypka — 1

- Hutka -1

- Tena HenpaBwIbHON (OPMBI HEOOIBIIIOTO
obnema — 3

OnpeneneHue  IUIOTHOCTM — BELIECTBA
TBEPJOTO Tela.

Becrnl ¢ pazHoBecamu — 1
Mensypka — 1

TBeproe Teno, MIOTHOCTb KOTOPOrO ° HAaJO
onpenenuTs — 1

['pagyupoBanue NpyXKUHBI U U3MEPEHHE
CWJI TMTHAMOMETPOM.

- nuHamMomeTp — 1
- py3bl o 100 T — 4
* IITATUB C My(PTOM, JTANKON U KOIBIIOM -1

N3mepenue kodhdumenta TpeHus
CKOJIbKECHUS

- JlepeBsiHHbIN Opycok — 1
- Habop rpy3os — 1
- Jlunamometp — 1

- JIunetika — 1

Omnpenenenye BHITAIKUBAIOIIEH CUJIBI,
JIEHCTBYIOLIEH HA ITOTPYKEHHOE B
KUJKOCTB TEIO.

- Jlunamomerp — 1

- ITatus ¢ mydroii — 1

- JIankoit u kospioM — 1

- Tena pa3znoro o6bema — 2
- CrakaH — 2

BrrsicHeHME ycIIOBHH IIJIAaBAaHUS TEJIA B
JKUJKOCTH.

- Beckl ¢ pazHoBecamu — 1

- Men3zypka — 1

- [IpoOGupka-moruiaBok ¢ mpookoi — 1
- Cyxoti mecok — 1

Briscuenue YCJIOBUS PAaBHOBECHUA
ppryara.

- Ppryar ma mratuse — 1
- HaGop rpy3oB — 1
- JInuetika -1

- Jlunamometp — 1

Onpenenenune KIIJI npu nogbeme tena mo
HaKJIOHHOM MJIOCKOCTH.

- Jlocka — 1
- Junamomerp — 1

- I3mepurenbHas neHTa (JuHeika) — 1

- bpycok — 1




- llItatuB ¢ MmydToit u nankoi — 1
- HabGop rpy30B —

CpaBHeHUE KOJIMYECTB TEIUIOTHI IIPH
CMEIINBAHUU BOJIbI pazHoit
TEMIEPATYpHI.

Kamopumerp — 1

- Mensypka — 1

Tepmomerp — 1
Crakan ¢ Bozoil — 1

H3mepenne yaenbHON TEIIOEMKOCTH
TBEPJIOTO TENA.

Kanopumerp — 1
- Mensypka — 1
Tepmomertp — 1
Crakan ¢ Bozoil — 1
- Becnl ¢ pazHoBecamu — 1
MeTtainmyuecKkuii UIMHAP -.COCY]l C TOpsSUeit
Bozon-1

HSMGpGHI/IC BJIAJKHOCTH BO3ayXa

Tepmomerp — 1
Crakan ¢ Bogoii — 1

COopka »dJIEKTpUYECKOM Uenu Hu
M3MEPEHHE CUJIbI TOKA B PA3JIMUHBIX
y4acTKax IerH.

HCTOYHHUK TOKa — 1

HU3KOBOJIBTOBAs JIAMIIOYKA Ha MOICTaBKe — 1
Koy — 1

amrnepmeTp — 1 coequHUTENBHBIC TPOBOJA - 4

H3mepenne HanpssKeHUsT Ha Pas3IMYHbIX

ydaCTKax OCIIu.

HCTOYHHUK TOKa — 1

HHM3KOBOJIBTOBAs JIAMIIOYKA Ha MOoJACTaBKe — 1
Koy — 1

BOJIBTMETP — 1 coeTMHUTENBHBIC TPOBOJIA - 6

PerynupoBanue cuibl Toka peoCcTaToM.

HCTOYHUK TOKa — 1

peocrat — 1 kirou

-1

amnepMeTp — 1 coequHuTeNbHbIE TpoBoOJa - 4

H3mepenne conpoTUBIIOHHS MPOBOIHUKA
IIPY ITIOMOILIY aMIIEPMETPA U BOJIbTMETPA

UCTOYHUK TOKa — 1
peocrat — 1 kirou
-1

amrepMmeTp — 1 coennHUTENbHBIE TPOBOAA — 6
BOJILTMETD -1

N3mepenue MolHOCTH U pabOTHI B
BIIEKTPUYECKON JTAMITOUKE.

HCTOYHHUK TOKa — 1

HHM3KOBOJIbTOBAsS JIaMITOYKA Ha MojacTaBke — 1
Kirou — 1

BOJIBTMETp — 1 coemMHUTENbHBIE TPOBOIA — 6
amrepmerp - 1




COopKka >11eKTpOMarHuTa u ero

UCTOYHUK TOKa — 1

WCIIBITAHUE. peocrtart — 1 kirou
-1
COCIMHUTENIbHBIC TPOBOJIA — 6 AeTalIn
JU1s1 COOpPKHM dJIeKTpoMaruura - 1
W3ydyeHue  aJIEKTpOJABHUraTelNs UCTOYHUK TOKa — 1 ximrou — 1

MTOCTOSIHHOTO TOKa (Ha MOJICIIN ).

COCMHUTENbHBIE TIPOBOA — 6
MO/IEeJIb dJIeKTpoaABUTaTens -1

[Tony4yenne n300paXkeHUs MPH TOMOIIN
JIUH3BL.

HCTOYHHUK TOKa — 1

HHU3KOBOJIbTOBAS JIAMIIOYKA HA MOACTaBKe — 1
Kkioy — 1 Oxpan — 1

JInnza -1

HccnenoBanue paBHOYCKOPSHHOTO
JBYO)KEHUS 0€3 HauaJIbHOM CKOPOCTH.

Kenob nabopatopublii quuHOM 1M — 1
[Mapuk metammuyeckui -1

Humuaap metamuyeckuid — 1

Jlenta w3mepurenvHas — 1

MetponoMm -1 (Ha Bech Kiacc)

W3mepeHue yckopeHus cBOOOHOTO

naacHus;.

[Ipubop 11 n3ydyeHus qBUKEHUs Tem -1
taTuB ¢ mydToii -1

HccnenoBanue 3aBUCUMOCTH IIEPHOJA
U YacTOTHl CBOOOAHBIX KoOJeOaHMI

MasiTHHKaA OT €ro AJIMHBI.

-1
[[Tapyk Ha HUTH UITMHOKN
13m-1

Metponom -1 (Ha Bech Ki1acc)

[ratus ¢ wmydroii

I/I3y‘{eHI/IC SIBJICHHUA

ANEKTPOMArHUTHOMMHTYKIIUH.

Munnammepmerp — 1

KaTylmka — MOTOK -1

Marnut — 1 ucTOuHUK

Toka — 1 peocrat — 1

kioy — 1

COEIMHUTEIIbHBIE TTPOBO/IA -4

MOJIeJIb T€HEpAaTopa 3JIEKTPUUECKOrO0 TOKa
(oHa HA KJ1acc)

N3MepeHne ecTeCTBEHHOTO
paaralMoHHOTO (hoHA T03UMETPOM.

Jo3umetp (0auH Ha KJ1acc)

N3y4enue aeneHus sjpa aroMa ypaHa o
dororpaduu Tpekos

I'oToBsie poTorpaduu B yueOHUKE.

W3ydeHne TpeKoB 3apsiyKEeHHBIX YaCTHII
10 TOTOBBIM (hoTOrpadusimM

I'otoBeie poTorpaduu B yueOHUKE (TOMAIITHSIS
pabora)

Ounenka mnepuwoaa mojypacnaaa
BO3yXe
MPOJYKTOB paclaja raza pajoHa

Haxoasamuxcs B

Jlo3umeTp (ouH Ha KJ1acc)




HNHTepHeT-noaaep:kka Kypca pusuku

Ne Ha3Banue caiita DJIeKTPOHHBIN ajpec
Komnekuust ITOP http://school-collection.edu.ru
Komnexus «EcrectBenHonayunsie | http://experiment.edu.ru —

OKCIICPUMCEHTEI»: (1)I/I3I/IKa

3. Mup pusuku: GU3NIECKUil SIKCIIEPUMEHT http://demo.home.nov.ru

4. VY POKH 110 MOJIEKYIIIPHOM (U3UKE http://marklv.narod.ru/mkt

5. du3nka B aHUMAIHSX. http://physics.nad.ru

6. WutepHeT ypoku. http://www.interneturok.ru/distancionno

7. lazera «®usuka» U3marenbckoro goma http://fiz.1september.ru
«IlepBoe cenTsOps»

8. Komnexius «EcrectBenHo-Hayunbie | http://experiment.edu.ru
IKCIIEPUMEHTBD): (PH3HKa

0. BuptyaneHbiii MeToauueckuii kabuner yuutens | http://www.gomulina.orc.ru
(bU3MKK 1 ACTPOHOMHU

10 3amaun 1o GpuU3uKe C peHIeHUSIMH http://fizzzika.narod.ru

11 3anumaresbHas (u3nKa B Bonpocax u orBerax: | http://elkin52.narod.ru
cauT 3aciykeHHoro yuureissd PO B. Enpkuna

12 | Kadenpa u naboparopus puznku MMOO http://fizkaf.narod.ru

13 | KBaHT: Hay4HO-TIOMYJIIPHBIN http://kvant.mccme.ru
bu3rKOMaTeMaTHUECKU HKypHAI

14 | UadopmanoHHbIE TEXHOJOTHH B http://ifilip.narod.ru
npenoaaBaHuu ¢uszuku: cabt U. f.
OununnoBou

15 | Knacchas ¢usuka: caidt yuurens ¢usuku E. A. | http://class-fizika.narod.ru
bannunon

16 | KpaTkwuii cipaBO4HUK 1O (PU3HKE http://www. physics.vir.ru

17 | Mup ¢usuku: GuU3NIECKUil SKCIIEPUMEHT http://demo.home.nov.ru

18 OO6pazoBatenbHbIN cepBep «OnTHKa» http://optics.ifmo.ru

19 | OwnnaiiH-ipeoOpa3oBarenb equHUI n3Mepenus | http://www.decoder.ru

20 | Teopust oTHOocuTenbHOCTH: MHTepHET-yueOHuK | http://www.relativity.ru
o gusuke

21 | TepmonuHaMuKa: 3JICKTPOHHBIN YUEeOHUK 11O http:// fn.bmstu.ru/phys/bib/I-NET/
¢dusnke s 7-ro 1 8-T0 KI1accoB

22 | Ypoku 10 MOJIEKYIISIpHOW (hU3HKe http://marklv.narod.ru/mkt/

23 du3uKa B aHUMAaLUAX http://physics.nad.ru

24 | ®dusnka BOKpPYT HAC http://physics03.narod.ru



http://school-collection.edu.ru/
http://experiment.edu.ru/
http://demo.home.nov.ru/
http://marklv.narod.ru/mkt
http://physics.nad.ru/
http://www.interneturok.ru/distancionno
http://fiz.1september.ru/
http://experiment.edu.ru/
http://www.gomulina.orc.ru/
http://fizzzika.narod.ru/
http://elkin52.narod.ru/
http://fizkaf.narod.ru/
http://kvant.mccme.ru/
http://ifilip.narod.ru/
http://class-fizika.narod.ru/
http://www/
http://demo.home.nov.ru/
http://optics.ifmo.ru/
http://www.decoder.ru/
http://www.relativity.ru/
http://marklv.narod.ru/mkt/
http://physics.nad.ru/
http://physics03.narod.ru/

25 dusuka g yuuteneii: caitt B. H. Eropooit http://fisika.home.nov.ru

26 dusmKa.py: CaiT I ydaIuxcs u http://www.fizika.ru
npenojaBarenei Gusnku

27 OuU3UKOMIT: B IOMOIIb HaunHaromeMy ¢pusuky | http://physicomp.lipetsk.ru

28 DNEKTPOJUHAMUKA: YUCHHE C YBICUCHUEM http://physics.5ballov.ru

29 DJIeMEeHTHI: TOMYJISPHBIA CalT O http://www.elementy.ru
byHaaMeHTaIbHON HayKe

30 Opyaut: ouorpaduu yu€Hbix u u3odperaresnein | http://erudit.nm.ru



http://fisika.home.nov.ru/
http://www.fizika.ru/
http://physicomp.lipetsk.ru/
http://physics.5ballov.ru/
http://www.elementy.ru/
http://erudit.nm.ru/



















ILnanupyeMslil pe3yJbTar.

Kunacce BohinycKHUK HAy4YuTCS: BeinyckHuk MOJIy4YUT
BO3MOKHOCTH HAYYUThCS:
Mexanuka Mexanuka
l.pacrio3HaBaTh ~ MEXAHUYECKUE  SBJICHUSA U [UCTIOJIB30BaTh 3HAHUA 0
OOBJICHATP HA OCHOBE WMEIONIUXCA 3HAHUN MEXAaHUUYECKUX SIBJIEHUSIX

OCHOBHBIE CBOICTBa WM YCJIOBHUA HPOTEKaHUs
DTUX SIBJICHUM: PABHOMEPHOE U IPSAMOJIMHEMHOE
NIBUKEHHE, HHEPLINS,

B3aMMOJCICTBUE TeJ, Iepenada [JaBICHUS
TBEPABIMU TEJIAMHU, >KMIKOCTSAIMU M Ta3aMH,
atMocdepHoe

JIaBJICHUE, IUIaBaHWE TEJl, PABHOBECUE TBEPIBIX
Ted,
2.01UCBIBATH CBOMCTBA

HN3YUCHHBIC TCI1 U

MCXAaHUYCCKUEC SABJICHUA, UCIIOJIb3Yyd (1)I/ISI/II-IGCKI/IG

BEJIMYMUHBL: IMYTh, CKOPOCTb, Macca Tela,
IJIOTHOCTH BENIECTBA, CUIIA,

JIlaBJICHUE, HMIYJIbC TeJla, KUHETUYEeCKas
SHEPTUS, NOoTEeHIMaIbHAs SHEPrus,
MeXaHuJecKas pabora, MeXaHu4yecKas

momHocTh, KIIJ[ mpoctoro mexanwsma, cuia
TPEHUs, IIPU OIIMCAHUH [TPABUIILHO TPAKTOBATh
¢u3nyecKui  CMBICII  HMCHOJIb3YEMBbIX
BEJIMYMH, WX O0O3HAYEHMS] U E€AUHMIIBI
HaXOJUThb (bopMmybl,
JaHHYI  (pU3HUECKyIO
BEIIMYUHY C APYTUMH BEIUYMHAMU

3. AHAJIM3UPOBATDH CBOMCTBa TCJI, MCXaHUYCCKUC

HU3MCPCHUA,
CBA3BIBAIOIIIHC

SABJICHUSA W TIPOLECChI, HUCIOJIb3Yyd (1)I/ISI/I‘~I€CKI/I€

3aKOHBI MW TPUHOUIIBI: 3aKOH FYKa, 3aKOH
[Tackans, 3ak0oH ApXuMeaa; MPu ITOM pPa3IHdaTh
CIIOBECHYIO  (hOPMYIHUPOBKY

MaTCMAaTUYCCKOC BBIPAKCHUC,

3aKOHA U €ro
5. pemath 3a/Ja4M, UCHOJIb3Ys (PU3NUECKue
3aKoHbI: 3aK0H ['yka, 3axoH Ilackans, 3akoH
Apxumena u
bopMyIbl,
BEJIMYMHBI

CBA3BIBAOIIUC

(mmyTs,
BCIIIECTBA,

¢buznueckue
CKOpOCTb, Macca Telna,

IUIOTHOCTH Cculla,  JIaBJICHUE,

KUHETHYECKas SHEprus, MOTEHIIMAIbHAs
DHEprusi, MeXaHuyeckas paboTa, MexaHH4ecKas
mMomHocth, KIIJ[ mpoctoro mexanusma, cuia

TPCHUS CKOJIbXKCHUA,

TOBCEIHEBHOM KU3HU IS

obecrieueHust 0e30ImacHOCTH
oOpatieHnu c npubopaMu
TEXHHUYCCKUMHU YCTPOMCTBAMH, JJIS
COXpaHCHHUS 3JI0POBBS u
COOJTIOICHHS] HOPM
9KOJIOTHYECKOTO [TOBEICHMS
OKpYKarolleu cpere;
[IPUBOIUTH pUMEPBI

[IPAKTUYECKOIO

pu

UCIOJIb30BaHUsl (PU3NYECKUX 3HAHUI O

MCXaHHUYCCKUX SIBJICHHUAX

u

(I)I/ISI/I‘IGCKI/IX 3aKOHax; UCIIOJb30BaHUA

BO300HOBIISIEMBIX HCTOYHHUKOBOHCPI'UH,




DIEMEHTHI ACTPOHOMUM.

IIOHHUMAaTh q)HSPI‘ICCKI/Iﬁ CMBIC]I  ABJICHHUEC
taroTenns. Cuma TSOKCCTH, IIOHHUMAThb
IMPOABJICHUCCUIL

TAKCCTHU Ha APYIrux IIaHeTax,;

pas3nn4aTh OCHOBHBIE MPU3HAKH (PU3HUYECKIX
XapaKTEPUCTUK IIAHET.

DneMEHTBl aCTPOHOMUU

Vxaszvisams nposejilienue Cuj

micomeHust  pasiudamo OCHO6Hble

xapakmepucmuxKkunjianem

TeruioBbie SBIIEHUSI

TeruioBbie SBIIEHUS

KOJIN4YCCTBO TCIUIOTBI, BHYTPCHHASA OHEPIUA,

TeMneparypa, TEIUIOEMKOCTh

BEIIECTBA,

yaelbHast
ylaenbHas TEIUIOTa IUIaBICHUS U
napooOpa3oBaHus, yAelbHasi TEIUIOTa CrOpaHus
TOIUIMBA, KOA()(PUIMEHT MOJIe3HOro JeHCTBUS
TEIUIOBOTO JBUTATENS; IPUOMUCAHUH MPABUIIHLHO
TPAKTOBAaTh (PUIUUYECKHUI CMBICI HCIOJIb3yEeMbIX
BEJIMYMH, MX O00O3HAYEHHUS U  EIAMHMUIIBI
U3MEpEHUs], HAXOAUTh (POPMYIIbI, CBA3BIBAOIIUE
JAHHYI0 (PU3UYECKYI0 BEIUYHHY C JIPYTUMH
BEITMYMHAMU;

* aHANU3HMPOBATh CBOMCTBA TEJ, TEILJIOBHIE
ABIICGHUSI W  TPOLECCHl, HCIONb3yd 3aKOH
COXpaHEHHUSI DJHEPruu; pasznyaTh CJIOBECHYIO
(GOpMYIMPOBKY 3aKOHA M €ro MaTeMaTHYECKOe
BBIPAKCHHE;

* pa3naM4aTh OCHOBHBIC MPU3HAKU

MoOZeIIen
CTPOEHHUSI Ta30B, KUJKOCTEN U TBEPABIX TEIL;

* pemath 3a7a4d, HCIOJB3yS 3aKOH
COXpPAHEHHUsI SHEPIMM B TEIUIOBBIX IMpOIEccax,
dbopMyIbI, CBSI3bIBAIOIIINE ¢busnueckue
BEJIMYMHBI (KOJMYECTBO TEIUIOTHI, BHYTPEHHSS
SHEPTHUsl, TEMIIEpaTypa, yaeabHas TeII0EMKOCTh
BEIIIECTBA, yJeNbHAsg TEIJIOTa IUIABJICHUS U
napooOpa3oBaHus, yAeJIbHas TEIUIOTa CropaHus
TOIUIMBA, KOY(PPUIMEHT TOJE3HOTO JCHCTBUSA
Ha OCHOBE aHaau3a

¢buznyeckue

TEIUIOBOTO JIBUraTelIs):
yCIOBUS  3aJlaud
BEJIMYMHBI U (OPMYIIbI, HEOOXOaUMbIe It €€
pelIeHus, U IPOBOJUTH PACUETHI.

BBIACTIATH

9KON02UHEeCKUX  NOCie0Cmsutl  pabomoi
oguzamereti
séHympennezo ceopanus ([BC), mennoguvix
U 2UOPOINIEKMPOCMAHYULL,

*  npueoouUms npumepbl
NPAKMU4ecKo2o UCNONb308AHUS
@u3UUeCKUX 3HAHUL O MENNIOBLIXSABICHUSAX,

* paziuyame
NPUMEHUMOCTNU

NnoHuUmambsv

epanuybl
@uzuueckux 3aKoHos,
6ceobwul xapaxmep
@dyHoamenmanoholx  Pu3ULECKUX

3aKOHO8 (3aKoH

COXPAHEHUA 9Hepcuu 6menjioesvlx

npoyeccax) u 02PAHUYEHHOCNb
UCNONIb308AHUSA YACMHBIX3AKOHO8,

® npueMaM noucka u

Gopmynuposxu 0oKazamenbcme
8bLOBUHYMBIX eunomes u
mMeopemu4eckux 6bl80008 HA  OCHOBE

IMAUPUYECKU VYCMAHOBIEHHbIX (DAKMO8; *
HAXo00Umb  A0eKBAMHYI0  NPeOlOHCEHHOU
3a0aye

Gusuueckyio Mooeinb, paspeuwiamso
npobnemy Ha OCHO8e UMEIOWUXCA 3HAHULL

O menjyioevlx A6JIEHUAX C UCNOTIb306AHUEM

mamemamudecKkozo annapama u
oyerHueantsv PEAIbHOCMb NnoJjly4€eHHO20
SHAYeHUA

@uzuueckoll enudUHbl

aﬂeKTpI/I'-IeCKI/Ie 1 MarHuTHBIC SIBJICHUSA

° pacrio3HaBaTb
SIBJICHUS U OOBSICHATH Ha OCHOBE MUMCIOIIUXCs

QJICKTPOMArHuTHBIC

3HAHWW OCHOBHBIE CBOWMCTBA WJIM YCIIOBHS

MMPOTCKAHUA OTHUX SIBIICHUH: SJICKTpHU3alia

:‘)J’ICKTpI/I‘-IeCKI/Ie 1 MaroHuTHBICABJICHU L

06
AGNCHUAX 8

* UCNONL306aMb SHAHUS
INEKMPOMACHUMHBIX
NOBCEOHEBHOL JHCU3HU Ol o0becneyenus
bezonacnocmu

npu  obpawjeHuu ¢




TCII, BSaHMOﬂeﬁCTBHe 3aps/10B, HArpeBaHUC

IMPOBOJHUKA C TOKOM, B3aHMOI[€I>'ICTBI/Ie

npubopamu u
yempoucmeamu, 0isi COXPAHeHUst 300p06bsi

mexHuvecKumu

MarHuTOB, MPSMOJIMHEHHOE PaCIPOCTpaHECHUE u coonr00enus HOpM
CBETa, OTPAXKEHUE U TMPEIOMIICHHE CBETa, 9K0102UHECKO20 nogeoeHs. 8
JUCIIEPCHSl CBETA, oKpydHcaroujeli cpeoe;

*  ONHKCHIBATH M3YYCHHBIC CBOWCTBA TENl H * npusooums npumepul
3JICKTPOMArHUTHBIC SBJICHUS, UCIIOJNIB3YS | NPAKMU4ecKo2o UCNONL3068AHUSA
dbuznyecKkue BEIMYUHBL: AJICKTPUUYECKUN 3apsif, | puzuueckux sHaHutl o
CWJIa TOKa, DIEKTPUUECKOe  HAMNpsHKEHUE, | 21eKMpPOMASHUMHbBIX S8IeHUSX,
JJIEKTPUYECKOE  COIMPOTUBICHUE,  YIEIbHOE s paznuuame 2paHuybl
COIIPOTUBJICHUC BCIICCTBA, pa60Ta TOKa, npuUMeHuUMocmu (ﬁuguqeckux 3AKOHO8,
MOILIHOCTh TOKa , (OKYCHOE pAacCTOSHME H | noHumamo 6ceobuyuil
ONTHYECKas CWlIa JIMH3BI; TPH ONUCAHWUH
MPAaBWIBHO TPAKTOBAaTh (DU3UYECKUI CMBICIT
UCIIONB3YEMBIX BEJIMYUH, HUX O0O3HAUCHUS U
€MHHIIBI U3MEPEHUS,
yKa3bIBaTh ()OPMYIIbI, CBA3BIBAIOIINE TaHHYIO xapakmep  (YHOAMEHMANbHBLIX — 3AKOHOB
bu3nYeCKyl0  BEIUYMHY C  JIPYTUMU (3akoH  coxpaneHus
BEJIMYMHAMU; * aHaJU3UPOBATh CBOWCTBA 9MEeKMpU4ecKko20  3apsoa)  u
TEJ, JIEKTPOMArHUTHBIC 02PAHUYEHHOCTb UCNOb308AHUSL
SIBIICHUSL W TIPOIECCHI, UCTOIB3YS (U3HUSCKUC 4ACMHbBIX 3AKOHO8
3aKOHBI: 3aKOH COXPaHEHHUS DJIEKTPHUUECKOTO (3akon  Oma  0na yuacmka

3apsana, 3akoH Oma Juisl yyacTKa LIeNH, 3aKOH
Jxoyns—IJlenua, MPSAMOJIMHEHHOTO
pacrpoCcTpaHeHHUs 3aKOH  OTPaXCHUS

3aKOH
CBETa,
CBETa, 3aKOH IIPEJIOMJIEHUS CBETa; IIPU ITOM
pa3nuyaTth CIOBECHYIO (DOPMYIHPOBKY 3aKOHA U
€ro MaTeMaTH4eCKOe BBIPAKEHHE * pellaTh
3a/1a4M, UCHOJb3Ysl (PU3NUYECKHE 3aKOHBI (3aKOH

Oma 151 yuacTtka 1en#, 3akon [xoyms—Jlenna,

3aKOH  NPSIMOJIMHEMHOTO  pacupoOCTpaHEHUs
CBETa, 3aKOH OTPAXXEHUS  CBETa, 3aKOH
IPEJIOMIIEHUS CBETA) U

bopmysbl, CBSI3bIBAIOILINE dusnueckue
BEJIMYMHBI  (CHMJa  TOKa,  3JIEKTPUYECKOe

HaNpsDKEHUE, SJIEKTPUYECKOe CONPOTHUBIICHUE,
yIeIbHOE CONpPOTHBIICEHUE BeIlecTBa, padora
TOKa, MOILITHOCTh TOKA, (POKYCHOE pacCTOSIHUE U
ONTHYECKas CHJIa JIMH3bL, (OpMYyNbl pacuéra
IIEKTPUYECKOTO CONIPOTUBIICHUS TPU

MI0CJIE0BATEIBHOM U apajuIeIbHOM
COEJIMHEHUH MPOBOJHUKOB); HA OCHOBE aHAIM3a
yCIOBUSL  3aJjaud  BBIAETATh  (U3NYECKUe
BEJIMYMHBI U (HOpMYIIbI, HEOOXOaUMBIE IS €€

pELIeHUs], U IPOBOJANTH PACUETHI.

yenu, 3akou [owcoyna—i/lenya u op.);
*  npuémam  nocmpoeHus

Quszuueckux Mooeel,

Gdopmynuposxu
8bLOBUHYMbIX

meopemuieckux
IMAUPUYECKU VYCMAHOBIEHHbIX (DAKMO8; *

noucka u
00KA3amenbCcme
2unomes u

66160008

Ha OCHO6Be

Haxooums A0eK8amHyr) NpeodioHCeHHOU
3a0aye
Qusuueckyro Mooerw, paspewiams

I’lpO6fl€My HAa OCHO6€ UMernUUxcs SHAHUU

06 INIEKMPOMACHUMHBIX  ABIEHUAX C
UCnoi1b306aHUEM

mamemamudecKkozo annapama u
oyerHueantsv PealbHOCMb NOJIY4Y€eHHO20
SHA4YeHUA

Quszuueckoti enuyun




1 .paClio3HaBaThb MCXAHUYCCKUC ABJICHHUA U
OOBSICHATL Ha OCHOBE UMCIOIIINXCs 3HAHUI
OCHOBHEIEC CBOMCTBA HJIM YCJI0BUSA IIPOTCKAHUSA
I9THUX PAaBHOMEPHOC u

PaBHOYCKOPEHHOE MPSIMOJIMHEHHOE JBHKEHUE,

SIBJICHUU:

CBO60,I[HO€ maacHue TCII, HEBECOMOCTD,
pPaBHOMCPHOC  ABHWIKCHUC II0 OKPYKHOCTH,
HHCPLUA, B3aHUMOJCHCTBHE TCI, nepeaada

JABJICHUS TBEPABIMU TEIIAMH,

KUAKOCTSIMH M Ta3aMu, aTtMocdepHoe
JABJICHHUE, IUIABaHWUE TEJ, PaBHOBECHE
TBEPJBIX TEIL,

KoJieOaTebHOE JIBM)KEHUE, PE30HAHC, BOJTHOBOEC
JBW)KCHUE 2. ONMUCHIBATh HM3YYCHHBIC CBOWMCTBA

TCJII W MCXAaHHUYCCKUC SBJICHUA, HUCIOJIb3Ys

IIyTh,
YCKOpEHHE, Macca Tella, IJIOTHOCTh BELIECTBA,

(1)I/I3I/I'~I€CKI/IC BCJIMYHUHBI: CKOpPOCTD,
Ccuiia, HaBJICHHUC, HWMIIYJIbC TCJIa, KUHCTUUYCCKAsA

SHEPpTru-i, IIOTCHIMAJIbHAA SHEpIru-,

MEeXaHH4eCKast pabora,
mormHocTh, KIIJ[ mpocToro mexaHusma, cuiia
nepuoa M

CKOpOCTh €€

MCXaHHNYCCKas

TPCHUA, aMIUIMTyaa, qacToTa

KoJeOaHMH, mJIMHA BOJHBI U
pactupocTpaHEHUs; TPH ONUCAHWUU TPABHIBHO
TPaKTOBaTh (HU3MUYECKUN CMBICT HCIOJIb3YEMBIX
X 00O03HaYeHHsT U

BCJIMYHH, CANHUIIbI

U3MEpEHUs], HaXOAUTh (POPMYJIbI, CBSA3BIBAIOLINE
JAHHYIO

(pu3uyuecKyr0 BEIMUMHY C IPYTHMH BEIUYMHAMU;
3. aHaJIM3MpPOBATh CBOMCTBA TeJl, MEXaHUYECKUE
SBJICHUS M TIPOLIECCHI, HCIONIB3Ys (U3NYEecKHe

® UCnoJjb3o6antsb 3HAHUA o
MEXAHUYECKUX SGNeHUAX 6 NOBCEOHeBHOll

JICU3HU 011 obecneyenus 0e30nacHOCmu

npu  obpawenuu ¢  npuoopamu U
MEXHUYECKUMU — YCMpPOUCmeamy,  0Js
COXpaHeHUst 300p08bs U  COONIOOEHUs.

HOPM 3KON02UHEeCKO20 NOBEOeHUs 8

OKpYfcaroueli cpeoe;
* npusooums

NPAKMu4ecKo2o
Quzuueckux

npumepul
UCNONb308AHUSL
SHAHUU 0
MeXaHuyecKux — AGNeHUusx U
Qusuueckux

60300HOBSIEMBIX

30KOHAX,  UCNONb306AHUS
UCTOYHUKO8 IHep2UlL;
OKOJI02UYECKUXNOCIeOCMBULL
uccneo0o8anusl

KOCMUYeCKoco npocmpancmea,

* paziuyamos epanuybl
NPUMEHUMOCMU  U3UYeCKUX  3aKOHO8,
NOHUMAMb sceobwull xapakmep
@yHOAMEeHMANbHBIX ~ 3AKOHO8 (3aKoH

COXPAHEHUA MexaHuyeckou IHepcUU, 3aKOH
COXPAHEHUsL UMNYJIbCA, 3AKOH

3aKOHBl W TPHUHLUUIBL 33aKOH COXpPaHEHHUs
YHEPTUH, 3aKOH

BCEMHPHOTO TSATOTECHUS,

paBHoxelicTBytomas cuna, I, Il u |1l 3akonbl | 6cemupnoco msacomenus) u

HproTOHA,3aKOH COXpaHEHHs MMITYJIbCA, 3aKOH
I'yka, 3akon Ilackains, 3akoH Apxumena; mpu
3TOM pa3iuyaTh CIOBECHYIO (OPMYIUPOBKY
3aKOHA U €r0 MaTeMaTU4eCKOe BBIPAKEHUE;

4, pa3jiniaTtb OCHOBHBIC
N3YUCHHBIX (bI/I3I/IquKI/IX

MIPU3HAKU
MOJIEJIEN:
MaTepuaibHas

TOYKa, HHEpHUaIbHAA

CHUCTEMA OTCUETA

OCpaAHUYEHHOCMb
UCnoOJIb3064aHUA YAacnHvlX 3AKOHO6

(3axon I'yka, 3akoH

Apxumeoa u op.);

* npuémam  noucka u
dopmynuposxu 0oKazamenbcme
BbLOGUHYNBIX eunomes u
meopemu4eckux —6bl80008 HA  OCHOBE

oMnupudecKu yCcmaHOo6/1€HHblX qbakmoe;

* HAX00UMb AO0EKBAMHYIO




5. pemiath 3a1a4yu, UCIONb3ys (DU3HMYECKHe
3aKOHBI (3aKOH COXpPAaHEHHUs DJHEPruu, 3aKOH
BCEMHPHOT'O TSATOTCHUS,
cynepnosuiuu cui, I, II u I 3akonsl HeroToHa,
3aKOH COXpaHEHUs HWMITyJibca, 3akoH [yka,
3akoH Ilackains, 3akoH Apxumena) u GopmyJbl,

IMPUHIUIT

CBSI3bIBAIOIIME (PU3UYECKHE BEIUYHMHBI (ITyTh,
CKOpOCTb, YCKOPEHHE, Macca Teja, IUIOTHOCTh
BEILECTBA, CUJIA,

JaBJICHHUC, HUMITYJIBC TCIa, KHHCTHYCCKasa
SHEpTru-i, INOTCHIIMAJIbHAsA SHEpIu:,
MEXaHHu4YeCKas pa60Ta, MEXaHHn4YeCKas

MomHocTh, KIIJI mpocroro mexanusma, cuia
aMIUIUTyZa, Tepuoa |
yacToTa KoJieOaHWH, JUIMHA BOJIHBI U CKOPOCTH

TPCHUSA CKOJIbXKCHUA,

Ha OCHOBE aHaIU3a
¢busnveckne

e€ pacrnpoCTpaHCHHUS):

yCJ10BUsA 3aga4u BBIACTIATH

BEJIMYMHBI U (OPMYJIBI, HEOOXOIUMBIE Ui e

pemenus, ¥ IpOBOJUTh PACUETHI

NPeOloHCEeHHOL 3a0aue
Qusuueckyo
paspewiamy

UMernmuUxcs

Mooenw,
npoonemy
3HAHULL NO  MeXaHuke ¢

Ha OCHO6e

UCNONIL308AHUEM Mamemamuyeckozo
annapama,oyeHusams — peaibHOCMb
NONY4EeHHO20
@usuueckoti geruyUHbL.

3HAYEHUA

SHGKTpI/ILIeCKI/Ie 1 MarouTHBIC ABJICHUA

BJICKTpI/I‘IeCKI/Ie 1 MaroHuTHBICABJICHU A

paciio3HaBaThb QJICKTPOMArduTHBIC  SIBJICHUA n
O0BACHATL Ha OCHOBC HUMCIOIIIUXCA

OCHOBHBIEC CBOMCTBA WJIH YCJI0BUA MMPOTCKAHUA 3TUX

3HaHUN

SIBJICHUMN: B3aMMOJIENUCTBUE
WHITYKITUSA,

MAarauTHOIO I10JIs1 Ha MPOBOJHUK CTOKOM

Mar"uToB,

SJICKTPOMAarHuTHas I[eﬁCTBHe

06

ABGNIEeHUAX 6

* UCNONIL308AMb SHAHUSA
INEKMPOMACHUNMHBIX
NOBCEOHEBHOU JCU3HU Ol obecnevyenus
bezonacnocmu obpawenuu c

mexXHu4YecKumu

npu
npubopamu u
yempoticmeamu, Olisi COXPaHeHUsi 300P08bs
U coo00eHUss HOpM

9KONO2UHECKO20 noseoenusl 8
OKpydHcaioujeli cpeoe;

* npusooums npumepul
NPAKMUYECKO20 UCNONIL30BAHUS

@uzuueckux 3HaHuil o
971eKMPOMASHUMHBIX AGICHUAX,

KBanToBEBIE SBIIEHUSA

KBanToBbIe sIBIICHUS

paciio3HaBaThb KBaHTOBBIC SIBJICHUS n

OOBSCHATL Ha OCHOBE HMEIOIIUXCSA  3HAHMUH

OCHOBHBIE CBOICTBAa WM YCIOBUS HPOTEKAHUS
TUX SBJIEHUI: €CTECTBEHHas W WCKYCCTBEHHAas
pPaZoaKTUBHOCTb, BO3HHWKHOBEHHE JIMHEWYATOro
CIEKTpa U3JIyUYEHUS;

* OIMCHIBATh M3yYEHHBbIE KBAHTOBBIC SIBICHUS,
UCTIONB3Yysl  (pU3HYECKHe CKOpPOCTb

9JICKTPOMArHuTHBIX BOJIH, JJIMHA BOJIHBI U 4aCTOTAa

BCIIMYHUHBI:

CBCTa, IICpHUOJ IIOJypacnaza, HOpH ONHUCAaHUU

® UCnoJjib306aniob

NONyYeHHble  3HAHUSL 8  NOBCEOHEBHOU
JHCUSHU NpU obpawjenuu ¢ npubopamu
(cuemuux UOHUBUPYIOWUX — Yacmuy,

0o3umemp), OJisl COXPAHEHUSL 300pPOBbsL U

coonr0ens. HOpM
9KONOSUHECKO0 nogeoemnus 8
OKpydcarouell cpeoe;

* COOMHOCUMb  DHEP2UIo

Cc6A3U AMmoMmMHbIX ﬂdep C




NpaBUIBHO  TPAKTOBaThb  (DU3UYECKHH  CMBICI

HCIOJIB3YCMbIX  BCJIIMYMH, HX o0o3HaueHUsT U

€IMHUILIBI U3MEPCHUS;

bopmybl,
JIaHHYI0 (DU3UYECKYIO BEJIMYUHY C IPYTHMH
BEITMYMHAMU,

YKa3bIBaTb CBA3bIBAIOIIHC

BBIYHCIIATH 3HAYCHHE
(U3HYECKON BETUINHBL;

* aHAIM3MPOBATh  KBAHTOBBIC  SIBJIICHUS,
UCTONB3Ysl (U3UYCCKHE 3aKOHbI W IMOCTYJIAThI:
3aKOH COXPAaHCHHs JHEPTUHU, 3aKOH COXPaHECHUS
JJIEKTPUYECKOTO  3apsiia, 3aKOH  COXpaHCHHS
MacCOBOTO YHCJIa, 3aKOHOMEPHOCTH H3JIy4CHHS U
HOTJIOIICHUS CBETa aTOMOM;

* pasmuyarh OCHOBHbBIE MPU3HAKH
IUIaHETApPHOW MOJIENI aTOMa, HYKJIOHHON MOoIenn
sapa; * TMPUBOAUTH
NPOSIBJIICHUST B IPUPOJIEC

HCIIOJIb30BAHHUA PAIUOAKTUBHOCTH,

aTOMHOI'O IMPHUMCPLBI

U IPaKTHYECKOTO

AACPHBIX U TCPMOAACPHBIX peaKHHﬁ, JIMHEHYaThIX

Odegexmom maccwl,

*  npugoouUmb  NpuMepvl  GIUAHUA

PAOUOAKMUBHBLX u3Iyuenu

Ha aHrcugvle Op2aHu3Mbl;

NOHUMAMb npUHYUn oeticmeust
oo3umempa;

® NOHUMAMb OdKoJocudecKkue l’lpO6]l€Mbl,

B03HUKAIOWUEe  NPU  UCHONb308AHUU
AMOMHBLX
INEKMPOCMAHYUIL, U NYMU PEULeHUSL IMUX
npobnemM, NepcneKkmuebl UCNOIb308AHUS,
VIPABIAEMO20 MEPMOSLIOEPHO20

* yKasvleamv 0OWuUe ceoucmea u
OmauYUs NAAHem  3eMHOU  2pYNnbl U
naanemeucanmos, manvix men Coaneurnou
cucmemvl u O0IbUIUX nianem,
NOIb3068AMbCL  KAPMOU  38630H020 Heba

npu HAOIIOEHUSIX 36630H020 Heba,

CIIEKTPOB. * paziuuams  OCHOGHbIE
*  pasnuyarb  OCHOBHBIE  IPU3HAKU | XAPAKMEPUCTMUKY 36630 (pasmep,

CYTOYHOIO  BpalleHus  3BE3NHOrO  HeOa, | ygem, memnepamypa), COOMHOCUMb YGem
nsvkeHus  JlyHsl, ConHLIa W TUIAHET | 36e30bl C eémemnepamypou,
OTHOCHUTEJIBHO 3BE3]; Pazuyams 2unomesnvl 0 NPOUCXO0IHCOEeHUU
* TOHMMAaTh paznnuus mexay | Conneunou cucmemol

TeMOLIEHTPUYECKON u TEOLICHTPUYECKON

CUCTEMaMM MHUpa.

paBHoxelicTBytomass cuna, I, |l u Il 3akoHbl | 6cemupnoco msacomenus) u

HproToHa, 3aKOH COXpaHEHUs HUMITYJbCa, 3aKOH
I'yka, 3axoH Ilackains, 3akoH Apxumena; mpu 3TOM
pa3nuuaTh CIOBECHYIO (OPMYIHUPOBKY 3aKOHA H
€ro MaTeMaTH4eCKOe BBIPAKCHUE,

6. pa3nuyartb OCHOBHBIE  TIPU3HAKHU
MOJETEH:

MaTc€pHralibHasd TOYKa, MHCpUOHUAJIbHAA CUCTEMaA

H3YYEHHBIX buznueckux
oTcuéTa

7. pemars 3aJayu, MCHOIb3ys (U3HUECKUe
3aKOHBI (3aKOH COXpaHEHWs] DJHEPruu, 3aKOH
BCGMI/IpHOFO TATOTCHUS, HpI/IHHI/IH CyHepHOSI/IHI/II/I
II u III

COXpaHCHHS

3aKk0oHBI HpioTOHa, 3aKoH

I'yka,
[Tackans, 3akoH Apxumena) U (GOPMYIIbI,
CBs3bIBalOIME (U3NYECKUE BEIMYUHBI  (MYTh,
IJIOTHOCTH

cui, I,

UMITyJIbCa,  3aKOH 3aKOH

CKOpOCTh, YCKOpPEHHE, Macca Teda,

BCIIESCTBA, CHIIA,

OCPpAHUYEHHOCMb
UCNnoJl1b306aHUA YACNIHbIX 3AKOHO6

(3axon I'yka, 3axon

Apxumeoa u op.);

* npuémam  noucka - u
dopmynuposxu 0oKazamenbcme
BbLOGUHYBIX eunomes u
meopemu4eckux —6bl80008 HA  OCHOBE

oMnupudecKu yCcmaHo6/1€HHblX qbakmoe;

* HAX00UMb  AO0EKBAMHYIO

NPeOloHCEHHOL 3a0aue
Quzuueckyro Mooenb,
paspewamv  npobiemy — HA  OCHOBe
UMEIOWUXC  3HAHULL N0  MeXaHuke ¢

UCnoib306aHUEM mamemamudecKkozo
annapama,oyerueams pealbHOCnb

NnoJy4eHHOo2o SHAY€HU:A




JaBJICHUC, I/IMHYJII:C TCJ1a, KMHCTHYCCKAsA 3HepI‘I/ISI,
IIOTCHUOHUAJIbHAsA BHCPFI/ISI, MCXAaHHUUYCCKasA pa60Ta,
KT

MCXaHU3Ma, CHUJia TPCHUA CKOJILXKCHUSA, aMIIJIMTYy/1a,

MEXaHHU4YCCKas MOIIHOCTD, mpocToro

nepuoa M 4YacToTa KOJ'IG63HPII>1, JJIMHAa BOJIHBI H

CKOpPOCTh €€ pacHpoCTpaHEHHUs): OCHOBE

aHajik3a YCJIIOBHA 3aJdadd BBIACIATH (1)1431/1%01(1/16

Ha

BEJIMYMHBI W (QOpMYJbl, HEOOXOoAuMbIE IS €&
pellIeHus1, ¥ IPOBOIUTH PacUEThI

@uzuueckoli enuUdUHbL.

9JI€KTpI/I‘IeCKI/Ie 1 MarHuTHBIC ABJICHUA

BHCKTpI/I‘-IGCKI/Ie U MaroHuTHBICABJICHU S

paciio3HaBaThb SJICKTPOMArduTHBIC  SABJICHUSA n

OOBSACHATH Ha OCHOBC UMCIOIINXCs 3HAHUI
OCHOBHBIC CBOMCTBA WJIH YCIIOBUS IPOTCKAHUS 9THUX
B3aUMOICUCTBHEC

QJICKTpOMAarunuTHas HWHAYKIU,

MAardvuTHOTI'O I10JI Ha ITPOBOJHHUK CTOKOM

SIBJICHUM: MAarHuToB,

JIIEUCTBUE

06

A6IEeHUAX 6

* UCNONL306AMb SHAHUS
9NEeKMPOMACHUMHBIX
NOBCEOHEBHOU JCU3HU Ol obecnevyenus
bezonacrocmu

npu  obpawenuu ¢

npubopamu u MexHu4ecKumu
yempoticmeamit, 0. COXPaHeHUst 300P08bs

U coOn00eHUsL HOPM

9K0102UHECKO20 noseoenus 8
oKpydtcaroujeli cpeoe;

* npusooumbs npumepbl
NPaKmu4ecKo2o UCNONL308AHUSA

@uszuueckux 3HaHuil o
NeKMPOMASHUTNHBIX ABLEHUSIX,

KBaHTOBEIE SIBIICHUSA

KBaHTOBEIC SIBIICHUSA

paciio3HaBaTb KBaHTOBBIC SABJICHUA n

OOBSCHATL Ha OCHOBE 3HaHUI
OCHOBHBIE CBOMCTBAa WU

9TUX SBJICHMH: €CTECTBEHHas U HCKYCCTBCHHAA

UMEIOIIUXCS
YCIOBUSL TIPOTEKAHUS
PalMOaKTUBHOCTh, BO3HUKHOBCHHE JIMHEHYATOTO
CIEKTpa M3JTydCHHUS,

¢ ONUCBIBATHE M3YUCHHBIC KBAHTOBBLIC SABJICHUA,
HCIIOJIb3YyA (1)I/I3I/ILIGCKI/IC BCIIMYHNHBI: CKOpPOCTH
SJICKTPOMAruHMTHBIX BOJIH, JJIMHA BOJIHBI 1 4aCTOTa
CBeTa, MEPUOJ TOJIypacaa;

MMpaBUJIBHO TPAKTOBATH

IpU  ONMCAaHUU
busnueckuif  cMbIc
UCTOJBb3YeMbIX ~BEJIMYMH, HX OOO3HAueHHs U
€AVHMIIBI U3MEPEHNUS;

YKa3bIBaTh bopmybl,
JaHHYI0 (U3NYECKYI0 BEJIMYUHY C JPYTHUMHU

3HAYCHHC

CBS3BIBAIOLINE
BEITMYMHAMH, BBIYHCIIATH
(bu3UYECKOI BETUYNHBL;

* aHANU3UPOBATh  KBAHTOBBIC
UCTIONB3YS (DM3MYECKHE 3aKOHBI W TOCTYNATHI:

SIBJICHHA,

3aKOH COXpPaHCHHA OJOHEPruv, 3aKOH COXpPaHCHUA

SJIICKTPHUYICCKOTO 3apsanaa, 3aKOH COXpPAaHCHUA

® UCnoJjib306anib

NOJYYeHHble  3HAHUSL 68  NOBCEOHeBHOU
JHCUBHU Npu obpawjenuu ¢ npubopamu
(cuemuuxk

0o3umemp), Ol COXPAHEHUsL 300pP08bs U

UOHUBUPYIOWUX — Yacmuy,
cobnrooens HOpM
9KONOSUHECKO20 nogeoenus 8

OKpyofcaiouell cpeoe;

COOMHOCUMD SHepeuio  Ces3u
amomHuIx  s0ep c
Oeghekmom maccwl,
*  npugoouUmb  Npumepvl  GIUAHUA
PAOUOAKMUBHBIX U3y4eHull
Ha JHrcugvle op2anu3Mbl;
NOHUMAamMb NpUHYUN Oeticmeus,
dozumempa;

® NOHUMAanb JKojJlocudecKkue l’lpO6]Z€Mbl,
BO3HUKanuue
amomHblX

npu ucnojlib3osaruu

* 9NeKMPOCMAaHYUutl, U Nymu peueHus

omux 7’lp06]l€M, nepcneKkmuesl




MacCcCOBOI'0 4ncCjia, 3aKOHOMCPHOCTHU H3JIYUCHUSA U
OorjaomeHusa CBETa aTOMOM,

* pasznuyathb OCHOBHbIE MIPU3HAKU
IJIAaHETAPHOWMO/IENIN aTOMa, HYKJIOHHOW MOJENIn
aTOMHOI'0  gApa, * IPUBOAUTHE  IIPUMEPEL
HpOSBIECHUSA B MPUPOAE U IIPAKTUIECKOIO
MCII0JIb30BaHUs PaJUOAKTUBHOCTH,

AJICPHBIX U TEPMOSAJEPHBIX PEaKIHi, INHEHUaThIX

* CIIEKTPOB.

UCNONIb308AHUS VAPABsemo2o
mMepmosi0epHO20

DneMEHTBl aCTPOHOMUU

DneMEHTBI aCTPOHOMUU

*  pa3nuyaThb  OCHOBHBIE  IPU3HAKHU
CyTOYHOTO  BpamieHusi  3BE3AHOTO  Heba,
nBrokeHus  JIyHsbl, ConmHIla ®  IUIAHET
OTHOCHUTEIBHO 3BE3;

*  [OHHMATH paznmuyus MEXITY
TeIMOLICHTPUYECKON U T'COLICHTPUYECKOM
CHUCTEMaMH MHpA.

* yKasvleamv 0OWue ceoucmea u
omauyusi Nlamem 3eMHOU 2PYNNnul U
naanemeuzanmos, manvix men ConHeunotl
cucmemwl u bo1bUUX nianem,
NOIb308AMBC  KAPMOoU  36€30H020 Heba
npu HabarOeHUsIX 366301020 Heba,

* paziuuamv  OCHOBHblE
Xapakmepucmuku  36€30 (pazmep,
yeem, memnepamypa), COOMHOCUMb YBem
38e30bl ¢ eémemnepamypou,

*  paziudamo 2unomesol o
npoucxooicoeruu ConHeuHol cucmemol































