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1. HOACHUTEJIBHASA 3AIINCKA

1.1 PaGouasi nporpamma yue0Horo kypca «®@u3zuka» ais 7-9 kiaaccob MBOY
«COII Ne6» pazpadoTaHa B COOTBETCTBHH €O CJIeAYHOIIUMHU JOKYMEHTAMU:

. ®enepanbublii 3akoH «O06 oOpa3zoBanuu B Poccuiickoit denepanum» oT
29.12.2012 Ne 273-®3;
. denepanbHbII rocyJapCTBEHHBIN 00pa30BaTeIbHbBIN CTaHAaPT OCHOBHOTO OOIIEro

o0pa3oBaHus, yTBEPKAEHHOTO NpUKa30M MuHuctepcTBa 00pazoBanus u Hayku PO ot 17 nexaOpst
2010 roma Ne 1897; (st 5-6 kiaccoB)

. @denepalibHbIil KOMIIOHEHT TOCYAAPCTBEHHBIX 00pa30BaTElIbHBIX  CTAaHAAPTOB
obmiero oOpa3oBaHus, YTBEPXKIEHHBIN mpuka3zoM MuHucTepcTBa obOpazoBaHusi Poccuiickoit
Oenepanun «O06 yTBepkaeHUH (PeepaibHOTO KOMIIOHEHTA TOCYIapCTBEHHBIX 00pa30BaTEIbHBIX
CTaHJApTOB HayaJbHOTO OOIIEro, OCHOBHOTO OOMIET0 H cpeaHero (IMoJIHOTO) OOIIero
obpazoBanus» ot 05.03.2004 Ne 1089 B pemaxuuu ot 31.01.2012 (s 7-11 (12) knaccoB);

. ®denepalibHbIil TIepedeHb Y4€OHUKOB, PEKOMEHIyEMbIX K HCIIOJIb30BAaHHUIO MpPU
peaiv3allii  HMMEIOIIMX TOCYJapCTBEHHYIO aKKPEAWUTALMI0 00pa3oBaTelIbHBIX MPOTpaMM
Ha4yaJbHOTO OOIIEero, OCHOBHOTO OOIIEro, CpexHero oO0mero o0pa3oBaHUs, YTBEP>KICHHBIN
npukazoM MunucrepcTBa o0pazoBanus u Hayku Poccuiickoit ®@eneparuu ot 31 mapra 2014 1. N
253" (C uzmenenussMu Ha 26 siaBaps 2016 rona)

. Vuebnsiii 1ad MBOY «COIL Ne6y;

1.2 YuyeOHO-MeTOANYECKUIT KOMILIEKC.

1. TenrokoBa I'T(aBTOop-cocTaBuTens). @usuka 7-9 kimaccel. Paboune mporpaMMel 1Mo
yueOnnkam AB Ilepeimkuna, EM I'ytauk — Bonrorpan: Yautens, 2016.

2. A.B.IleppikuH. duzuka 7 KiIacc: Y4YeOHMK Ul y4Yalluxcs
001eoOpazoBaTeNbHBIX yupexkaeHuit. — M.: JIpoda, 2014.

3. A.B.IleppikuH. duzuka 8 KiIacc: Y4YeOHMK Ul y4Yalluxcs
001eo0pazoBaTeNbHBIX YupexaecHui. — M.: JIpoda, 2014.

4, A.B.Ileppimikun., EM T'yrHuk. ®uszuka 9 kmacc: YYeOHHMK Uil ydaluxcs
001eo0pazoBaTeNbHBIX YupexaeHui. — M.: JIpoda, 2015.

S. BU Jlykamuk, EB VMBanoa. COopHMK 3a1a4 1o ¢usuke.7-9 kiaccol: yueOHOE
nocobue s oO1eodpazoBareNbHbIX opranmu3aiuii — M.: [IpocBemenue, 2014.

6. UB TI'ogosa. ®usuka. 7 knacc. Koutponbasie padotst B HOBOM dopmate. — M.:
«nrennext-Lentp», 2012.

7. AB YebotapeBa. Tectsl mo ¢usuke kK yueOnuky AB Ilepeimkuna «®usuka. 7
knace» - M.: M3patenscTBo «Ok3ameny, 2014.

8. UB T'onosa. ®usuka. 8 xiacc. Konrposnbhsie padotsl B HOBOM ¢opmate. — M.:
«uTennexr-Lentp», 2013.

9. AB Yeborapesa. Tectsl mo ¢usuke k yueOHuky AB Ileppimkuna «@usuka. 8
knace» - M.: M3parensctBo «9Kk3ameny, 2016.

10.  JIA Kupuk. ®usuka 8 kinacc. Pa3HOypOBHEBbBIE caMOCTOSITENbHbBIE U KOHTPOJIbHbIE
pabotsl. — M.: MJIEKCA, 2015



11.  UB I'onosa. ®usmka. 9 xnace. Kourponpasie padotst B HOBOM dopmare. — M.:
«HUuremnext-Lentpy, 2013.

12. OU I'pomueBa. KoHTpoabHBIE B caMOCTOSITENbHBIE paboThI 0 (u3mke. 9 Kiace: K
yuebnuky AB Ilepeimikuna, EM I'ytauk «@usuka. 9 kimaccay. @PI'OC ( kK HOBOMYy y4yeOHUKY) —
M.: U3patenbcTBo «IK3amen», 2015

1.3 AKTyaJIbLHOCTb.

du3nka Kak Hayka 0 HanboJiee 00IMX 3aKOHAX MPUPOIbI, BEICTYIIAs B KAYECTBE YIEOHOTO
IpeIMeTa B ILIKOJIE, BHOCUT CYLIECTBEHHBIM BKJaJ B CUCTEMY 3HAHMHU 00 OKpYKalOILEM MHpE,
CHOCcOOCTBYET (OPMUPOBAHUIO COBPEMEHHOTO HAYYHOI'O MHUPOBO33peHHUs. M3yueHue ¢uzuku
SIBJIIETCS HEOOXOAMMBIM HE TOJIbKO JJISi OBJIQJICHHWS OCHOBAMH OJHOW M3 €CTECTBEHHBIX HayK,
SIBJISIFOLLENCS KOMITOHEHTOM COBPEMEHHOM KyibTyphl. be3 3HaHMs 3TOro mpeaMmera B €ro
HUCTOPUYECKOM Pa3BUTUHU YEJIOBEK HE MOMMET UCTOPHUIO (POPMUPOBAHUS JPYTUX COCTABIISIOIIUX
COBPEMEHHOM KynbTypbl. M3yueHune @u3nku HEOOXOAMMO YeIOBEKY Ui (HOpMHUpPOBAHUS
MHUPOINIOHUMAaHMUSI, AJIs1 pa3BUTHSI HAYYHOTO CTWIISI MbIlIeHUs. ['ymMaHuTapHO€e 3HaueHue (HU3NKU
KaK COCTaBHOI uyacTH oOImiero oOpa3oBaHHsS COCTOMT B TOM, YTO OHa BOOPYXAaeT IIKOJbHUKA
Hay4YHBIM METOJIOM MO3HAHHUS, MO3BOJISIIOIINM MOIy4aTh OOBEKTUBHbBIE 3HAHUS 00 OKpYKaIoLIEM
MHUDE.

3HaHue (PU3NYECKUX 3aKOHOB HEOOXOIUMO JUIS U3YUYEHUsT XUMHUH, OMOJIOTHH, (pU3ndecKon
reorpaduu, TexHosnoruu, OBX, moHumaHus NpUHIHUNOB (YHKIIMOHUPOBAHUSI COBPEMEHHOI
TEXHHUKH.

Kypc ¢usuku B mpuMepHOM mporpamMMme OCHOBHOTO o0Omero oOpa3oBaHUs
CTPYKTYpUPYETCS Ha OCHOBE PAaCCMOTPEHUS Pa3IMUHbIX (POPM IBMKEHUS MAaTEPUU B MOPSAAKE UX
YCIIOKHCHMSI: MEXaHWYECKUE SBJICHUA, TEIUIOBBIC SBJICHHSA, DJICKTPOMArHUTHBIE M KBAHTOBBIC
ABJIcHNA. PU3MKa B OCHOBHOMU IIKOJIE M3Y4aeTCsl HA YPOBHE PACCMOTPEHUS SIBICHUM IPUPOIBI,
3HaKOMCTBA C OCHOBHBIMHU 3aKOHaMU (PM3MKH U IPUMEHEHHEM ATHUX 3aKOHOB B TEXHHMKE WU B
IIOBCEIHEBHOM KU3HHU.

1.4 e usyyenusi pusuku.
Nzyuenne ¢u3uku B 00pa3oBaTeIbHBIX YUPEXKICHUSX OCHOBHOTO 0O0IIero oOpa3oBaHUs
HAIPaBJICHO HA JIOCTIKCHHE CIICAYIOIINX LIEICH:

. 0C80eHUe 3HAHUL O TEIUIOBBIX, JIEKTPOMATHUTHBIX U ONTHYECKUX SBIICHUSX;
BEITMYMHAX, XapaKTEPU3YIOIIUX ST SIBICHUS; 3aKOHAX, KOTOPHIM OHH MOJYUHSIOTCS; METOAax
HAyYHOTO MO3HAHUS MPUPOABI U POPMHUPOBAHUE HA ATOW OCHOBE MPEJICTABICHUN O PU3NIECKOU
KapTHUHE MHpa;

. ognaodenue ymeHusMY TPOBOAUTH HAOIIOCHHS IPUPOIHBIX SIBJICHHIA, OMUCHIBATD U
0000maTe pe3ynbTaThl HabmoAeHH. Vcmonab3oBaTh MPOCTbIE U3MEPHUTENbHBIE MPUOOPHI
(TepMOMETPBI, ICUXPOMETPBI, AMIIEPMETPHI, BOJILTMETPHI) [UI U3ydeHUs! GU3NUECKUX SBICHUMN;
MPEJICTaBIATh PE3yNbTaThl HAOMIOJCHUN WM W3MEPEHWIl C MOMOIIbI0 Talmuil, TpaduKoB U
BBISIBIISITH HA 9TOW OCHOBE AMIUPUYECKUE 3aBUCUMOCTU. [IpUMEHSATh MOMydeHHbIE 3HAHUS IS
O0OBSICHEHUSI PA3HOOOpA3HBIX MPHUPOAHBIX SIBICHUH W TPOLECCOB, TNPUHIUIOB JEHCTBUS
BOKHEHIIINX TEXHUYECKUX YCTPOUCTB, s pelieHus] GU3NUECKUX 3a/1a4;



. paszéumue TIO3HABATEIIBHBIX WHTEPECOB, HWHTEUIEKTYaJbHbIX M TBOPYECKHUX
CIOCOOHOCTEH, CaMOCTOSITEIbHOCTH B IPHOOPETEHUN HOBBIX 3HAHUHN MPU PEICHUH (PU3HUECKUX
3a/1a4 ¥ BBIIOJHEHUH SKCIIEPUMEHTAIIBHBIX UCCIIEIOBAaHUN;

. gocnumanue  yOSXKIEHHOCTH B  BO3MOXHOCTH TIO3HAHWS  MPUPOABI, B
HEO0OXO0IMMOCTH Pa3yMHOTO MCIIOIh30BaHUS JOCTHKCHUI HAYKU U TEXHOJIOTUH JUTS TaTbHEHIIero
Pa3BUTHS YEJIOBEYECKOTO OOIIECTBA; YBAaXXEHUS K TBOpLIAM HAYKHM W TEXHUKH; OTHOIICHHS K
(U3HKE KaK K AJIEMEHTY 00IIeUYeIOBEYCCKON KYIIBTYPHI;

. npumMeHenue NOIYYeHHbIX 3HAHUL U YMeHUtl s PEelIeHUs] NPaKTUYeCKUuX 3a1ay
MIOBCEJIHEBHOM  JKM3HM, oOecnedyeHus O€30MacHOCTH CBOEM  KU3HHU, palMOHAJIbHOIO
IIPUPOIOTNIOJIE30BAHUA U OXPAHBI OKPYKAIOIIEH CPEbI.

1.5 O0mas xapakTrepucTHKa yueOHOT0 NpeaMeTa, Kypca.

IkonpHBINA Kype (PU3HKH — CUCTEMOOOpa3yoIui 1JIsl €CTECTBEHHOHAYYHBIX
MIPEIMETOB, MMOCKOJIbKY (PM3MUYECKUE 3aKOHBI, JISKALIUE B OCHOBE MUPO3AaHHUS, ABISIOTCS
OCHOBOI1 coiepaHHs KypcOB XUMUU, OMO0JIOTHH, reorpaduu U acTpoHOMHUH. DU3MKa BOOPYKAET
IIKOJIBHUKOB HayYHBIM METOJ0M MO3HAHHUSI, TO3BOJISIOIUM HOJIy4YaTh OOBEKTUBHBIE 3HAHUS 00
OKPY’KaIOILIEM MUDE.

B 7 u 8 xmaccax mpoucXoIuT 3HAKOMCTBO € (PU3NYECKUMHU SBJICHUSIMU, METOJIOM HAYYHOTO
Mo3HaHusl, (GOPMHUPOBAHHE OCHOBHBIX (PM3MUECKUX MOHITHUN, MPUOOPETEHNE YMEHUH U3MEPSATh
¢dbuznyecKkue BeIMYMHbI, IPOBOAUTH J1a00PaTOPHBINA SKCIIEPUMEHT I10 3a/laHHOH cxeme. B 9 kiacce
HAaYMHAETCS N3y4E€HUE OCHOBHBIX (DM3UYECKUX 3aKOHOB, JTa00paTOpHBIE paOOTHI CTAHOBSITCS OoJiee
CJIO’KHBIMH, IIKOJIBHUKHU Y4aTCsl IJIAHUPOBATh HKCIIEPUMEHT CAMOCTOSTEIBHO

1.6 Onucanue MecTa y4eOHOI0 MpeaMeTa, Kypca B yueOHOM IJIaHe.
®denepanbHbIN 0a3UCHBIN YIEOHBIN TUIAH U1 00pa30BaTEIbHBIX YUPEIKICHUMA
Poccuiickoit deneparuu oTBOIUT 2 y4eOHBIX Yaca B HEJIENIO U1 00sA3aTeIbHOTO N3YYEHUS

¢u3uku B 7- 9 kimacce. KomnuecTBO y4eOHBIX HEIEIb 110 PACTIOPSHKEHUIO YIPEIUTENS B

JlenuHrpaackoit oosactu -34, caeaoBaTesbHO — 00IIIee YMCII0 YacoB Mo pabodel mporpamme —
204.

1.7 Cpok peanu3anum — 3 roja.



2. IHYHOCTHBIE, METAIIPE/IMETHBIE U IPEJMETHBIE
PE3YJIBTATBI OCBOEHUA KYPCA ®U3UKHN OCHOBHOI'O
OBHIEI'O OBPA3OBAHMUA.

OOyuenue Gpu3MKe M0 JaHHOK IPOTpaMMe CrocoOCTBYET (POPMUPOBAHHIO Y 00 yUJarOIIUXCS
JMYHOCTHBIX, METANpPEJMETHBIX M HPEJAMETHBIX pe3yJbTaTOB OOYYCHHS, COOTBETCTBYIOIIUX
tpedoarusm OI'OC OOO.

JINYHOCTHBIMH pe3yJbTaTaMu 00y4deHus (U3NKE B OCHOBHOM IITKOJIE SIBIISTFOTCSI:

. C(OPMHUPOBAHHOCTh  IMO3HABATEIBHBIX WHTEPECOB, HWHTEIUICKTYyaIbHBIX U
TBOPYECKHUX CIIOCOOHOCTEN ydaluxcs;

. yOeXAEHHOCTh B BOBMOKHOCTH [TO3HAHUS IPUPObI, B HEOOXOIUMOCTH Pa3yMHOTO
WCIO0JIb30BAHUS JOCTHKEHUN HAyKU U TEXHOJIOTMH Ui JaJbHEHIIEro pa3BUTHS YEJIOBEYECKOTO
oOmiecTBa, yBaX€HHE K TBOPLIAM HAyKd M TEXHHUKH, OTHOIIEHHE K (PU3MKE KaK SJIEMEHTY
0011eYeI0BeUECKON KYIbTYpHI;

. CaMOCTOSITEJIBHOCTh B IPUOOPETEHUN HOBBIX 3HAHUM U MPAKTHUUECKUX YMEHUII;

. TOTOBHOCTh K BBIOOpPY JKM3HEHHOTO IYTH B COOTBETCTBHH C COOCTBEHHBIMU
MHTEpEeCaMU U BO3MOKHOCTSIMH;

. MOTHBAIUs' 00pa30BaTEIbHOMN IE€ATEIHHOCTH UIKOJbHUKOB HA OCHOBE JIMYHOCTHO
OPUEHTUPOBAHHOTO MOX0/1a;

. (¢hopMHpOBaHHE I[IEHHOCTHBIX OTHOIIEHUH APYyr K JpYyry, Y4YHUTEN0, aBTOpam
OTKPBITHI U N300peTeHHi, pe3yabTaTaM 00ydeHHUs.

MertanpeaMeTHbIMHU pe3yJbTaTaMH 00y4eHUs! (U3UKE B OCHOBHOM IIKOJIE SBIISIOTCS:

. OBJIQZICHUE HAaBBIKAMH CaMOCTOSITCIIBHOTO TIPUOOPETCHHS HOBBIX 3HAHHM,
OpraHu3auy y4eOHON IesATETHbHOCTH, TMOCTAHOBKH II€JIeH, TUIAaHUPOBAHMS, CAMOKOHTPOJS W
OIIEHKH PEe3ylbTaTOB CBOCU NEATEILHOCTH, YMEHUSMH TPEIBHUIICTh BO3MOXKHBIC PE3YJIbTAThHI
CBOUX JICHCTBHIA;

. MOHUMAHUE PATMUUNA MEXIY HCXOAHBIMH (PaKTaMHW W THUIIOTE3aMH I HUX
OOBSCHCHHS, TEOPETHYCCKUMHU  MOJCISAMH W  pCAIbHBIMH  OOBEKTAaMH,  OBJIAJICHUC
YHUBEPCAIbHBIMM YY€OHBIMU JEHCTBUSAMH Ha MPUMEpPAX THIOTE3 Ml OOBSICHEHUs] M3BECTHBIX
(haKTOB M AKCIIEPUMEHTAILHOW MPOBEPKH BBIJIBUTAEMBIX THIIOTE3, Pa3paObO0TKH TEOPETHUYECCKUX
MO/IeJIel MPOIECCOB WM SIBJICHUI;

. (¢bopMupoBaHHEe YMEHHUI BOCHPUHUMAThH, IepepadaTbiBaTh U MHPEIbSBISTDH
uH(pOpMaLIMI0O B  CJIOBECHOH, 0O0pa3HOHM, CHUMBOJIMYECKOM Qopmax, aHaTu3upoBaThb U
nepepadbaTbiBaTh MOJYYEHHYIO HWH(OpPMAIMIO B COOTBETCTBHHM C MOCTaBICHHBIMU 3a/ladyaMH,
BBIJICNISAITh OCHOBHOE COJEp)KAHUE TPOYUTAHHOIO TEKCTa, HAXOAUTh B HEM OTBEThl Ha
MIOCTaBJIEHHBIE BOMIPOCHI U U3JIAraTh €ro;

. IpUOOpPETEHUE OMBITa CAMOCTOSITENILHOTO MTOUCKA, aHaIu3a U 0T0opa nHGOpMaH
C HCIOJb30BAHUEM PA3UYHBIX HCTOYHUKOB W HOBBIX HMH(DOPMAIMOHHBIX TEXHOJOTHUH st
pelIeHns Mo3HaBaTeNbHbBIX 33134,

. pa3BUTHE MOHOJIOTMYECKON M JUAJIOTMYECKON peud, YMEHHs BBIpAaXaTb CBOU
MBICIIA U CIIOCOOHOCTH BBICIYIIMBATh COOECETHUKA, MOHUMATh €r0 TOYKY 3pEHHs, MPU3HABATH
MpaBo APYroro 4ejIoBeKa Ha MHOE MHEHUE;

. OCBOEHHE TIPHUEMOB JECUCTBUI B HECTAHJAPTHBIX CHUTyalUsX, OBJAJCHHUE
IBPUCTUYECKUMHU METOJIAMU PEIICHHsI TPOOIIeM;
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. ¢dopmupoBanue ymeHHH paboTaTh B TPYNNE C BBINOJHEHHEM Pa3IMYHBIX
COLIMANIBHBIX POJIEH, PEACTABIATh U OTCTAaUBATh CBOU B3IJIABI M YOSIKICHHUS, BECTU AUCKYCCHIO.

O0muMHM  npeIMeTHBIMU pe3yJbTaTaMu o0yueHHs (U3MKE B OCHOBHOW IIIKOJIE
SIBJISIFOTCS:

. 3HaHUS O TPHUPOJIE BAKHEHIINX (U3NUECKUX SIBICHUN OKPYXKAIOIIETO MHpa U
[IOHMMAaHHE CMbIcIIa (PU3NYECKUX 3aKOHOB, PACKPBIBAIOIIMX CBS3b U3YUEHHBIX SIBJICHUM;

. YMEHUS IOJIB30BAaThC METOJAaMU HAy4HOTO HCCIIENOBAHMSA SIBJICHUN IPUPOIBI,
IIPOBOJUTH HAOJIIO/IEHUS, INIAHUPOBATH U BBINIOJIHATH AKCIIEPUMEHTHI, 00padaThIBaTh pe3yabTaThl
M3MEPEHUH, TPEACTABIATh PE3YJIbTaThl U3MEPEHUI C TIOMOIIBIO TabMHIl, rpaduKkoB U GOPMYII,
oOHapyXMBaTh 3aBHCHUMOCTH MEXKIY (QH3UYECKUMHU BEIUYMHAMH, OOBSCHATH MOJy4YCHHBIC
pe3ynbTaThl U JIe1aTh BBIBO/IBI, OLIEHUBATh TPAHULIbI IIOIPEIIHOCTEN PE3YIbTaTOB U3MEPEHMUI;

. YMEHMsI NMPUMEHATh TEOPETUYECKUE 3HaHUS MO (U3MKE Ha TMPAKTUKE, PellaTh
¢uznyeckue 3ajaun Ha IPUMEHEHUE TOTYYEHHbBIX 3HAHU;

. YMEHHMSI M HaBBIKM IMPUMEHSATH MOJIyY€HHbIE 3HAHUSI UM OOBSCHEHUS IMPUHIUIIOB
JNEUCTBHS BAKHEHUIINX TEXHUYECKHX YCTPOMCTB, PEIICHMS MPAKTHYECKHUX 33a]a4 IMOBCEIHEBHOMN
XKU3HH, oOecrieyeHusi O€30IaCHOCTH CBOEM JKM3HHU, PallMOHAIBHOTO MPHUPOAOINOJIB30BaHUS U
OXpaHbl OKPYKAIOIIEH Cpe/ibl;

. (dbopmupoBaHHe YOeXJEHHUS B 3aKOHOMEPHOM CBSI3M M MO3HABAaEMOCTH SIBJICHHI
MPUPO/bI, B OOBEKTUBHOCTH HAyYHOTO 3HAHMS, B BBICOKOM IIEHHOCTHM HAayKd B pa3BUTHUU
MaTepUaIbHON U TyXOBHOW KYJIbTYpHI JIFOJIEH;

. pa3BUTHE TEOPETUYECKOTO MBIIUIEHUSI Ha OCHOBE (OpPMHpOBaHHS yMEHUUH
yCTaHaBIMBATh (aKThl, pa3avyaTb MPUYUHBI M CIEACTBUSA, CTPOUTh MOJAEIM U BBIIBUIATh
TUIIOTE3bI, OTHICKUBATh U (DOPMYIMPOBATh JOKA3aTEIbCTBA BBIABUHYTBIX TMIIOTE3, BHIBOJIUTH U3
HKCIIEPUMEHTANIBHBIX (PAKTOB U TEOPETUUECKUX MOJIeNeH (pU3nuecKre 3aKOHBI;

. KOMMYHHMKaTHBHBIE YMEHUS NOKJIAIBIBATh O PE3yJbTaTaX CBOErO MCCIEAOBAaHUSA,
y4acTBOBATh B JUCKYCCHUHU, KPATKO M TOYHO OTBEYATh HA BOIIPOCHI, MCIOJB30BATH CIPABOYHYIO
JUTEpaTypy U ApYyrue UCTOYHUKH HH(POPMALIHH.

YacTHble npeAMeTHbIE pe3yJbTarTbl INepeuncicHsl B pasgene 8§ «llmanupyemsie
pe3yibTaThl U3y4EHHs Y4€OHOTIO IPEMETaN.



3. COAEPKAHUE YUYEBHOI'O IIPEJAMETA, KYPCA.
BBenenune
®uszuka — Hayka o mnpupone. Pusnueckue sBieHHs. DPU3NUECKUE CBOWCTBA TeEIl.
HaGnronenne wu omnucanue ¢u3ndeckux spineHuid. @usnueckue BeMWYUHbL. V3MepeHus
(bU3NYeCKUX BEITMYNH: JUIMHBI, BDEMEHH, TeMIepaTypbl. @usndeckue npuOopsl. MexyHapoaHas
cucreMa equHUL. TOYHOCTh M MOrPEIHOCTh U3MepeHnid. PU3KKa U TEXHUKA.

IlepBoHa4yabHBIE CBEJACHUS O CTPOCHUM BelleCTBA

Crpoenue BemectBa. OMBITHI, TOKa3bIBAIOIINE aTOMHOE CTPOCHUE BellecTBa. TerioBoe
NBWKEHHE aTOMOB W MoJiekysl. bpoyHoBckoe mmxenue. uddys3us B razax, XKUIKOCTAX U
TBEpABIX TeNax. BzaumoielicTBre yacTull BenlecTBa. ATperatuble COCTOSIHUS BelecTBa. Moaenu
CTPOEHHMSI TBEPBIX TEJ, KUAKOCTEH U Ta30B. OObSICHEHHE CBONCTB Ta30B, KUAKOCTEH U TBEPIbIX
TeJI HA OCHOBE MOJIEKYJISIPHO-KMHETUYECKUX MPEICTABICHUM.

B3aumoneiictBus TeJ

Mexannueckoe nBuxkeHue. Tpaekropus. Ilyre. PaBHOMepHOE M HepaBHOMEpPHOE
nsuxeHne. CkopocTs. ['paduky 3aBUCUMOCTH ITyTH M MOJYJISl CKOPOCTH OT BPEMEHHU JIBUXKEHUSI.
WNuepuna. WueptHocte Ten. B3ammopeictBue Tten. Macca tena. M3mepeHue Maccel Tena.
[InotHocte BemectBa. Cuna. Cuia tskectu. Cuna ynpyroctu. 3akoH ['yka. Bec tena. Cssb
MEXIYy CHUJIOM TsKEeCTH M Maccoil Tena. Cuia TSKECTH Ha JAPYrux IaHerax. JluHamomerp.
CrnoxeHue IByX CHJI, HAPaBJICHHBIX IO OJHOW mpsmoil. PaBHoxeicTByromas nByx cui. Cuna
Tpenus. Ousndeckas npupoaa HebecHbIX Tesl COTHEYHOW CHCTEMBI.

JlaBJieHre TBepAbIX TeJl, JKMAKOCTEH U ra3oB

JHaBnenue. /laBnenue tBepabix Ten. [laBnenue raza. OObsICHEHHE JaBICHUS ra3a Ha OCHOBE
MOJIEKYJIIPHO-KMHETHYECKHUX MpecTaBieHui. [lepenadya naBieHus ra3aMu U 5KHIKOCTSIMH.
3akon Ilackamsa. CooOmiarontuecss cocynbsl. ATMocepHoe maBiaeHHE. MeETOoabl H3MEpeHUs

atMoc(epHoTro AaBieHus. bapomeTp, MaHOMETp, MOPIII-
HEBOU KUKOCTHBIA HacOC. 3aKOH Apxumezaa. Y cioBus IiaBaHud Teil. Bo3ayxomnnaBanue.

PaGora u MomHOCTb. JHEprus

Mexanudeckass padota. MomHOocTh. [IpocThie MexaHu3Mbl. MOMEHT CHIIBI. Y CIIOBHS
paBHOBeCHS pblyara. «30JI0TO€ TPaBWIO» MeXaHWKH. Bumel paBHOBecus. KoadduimeHnt
nosesnoro aectBus (KI1/1). Dueprus. [ToTennmanpHas 1 KuHeTHYECKas dHeprus. [IpeBpaiieHue
SHEPTUH.

TemnioBbie sABJICHUSA

TennoBoe aBmwkenue. TemnoBoe paBHoBecue. Temmneparypa. Buyrpennsis sueprus. Pabota
n remwnonepenaya. TermnonpoBoaHocTs. KouBeknus. W3nmydenne. KoamdecTBO TEMIOTHI.
VYaenpHas TEII0EMKOCTh. Pacyer koinyecTBa TEMIOTHI MPU TENI000MEHe. 3aKOH COXpaHEHUs U
MPEBPALLCHUS] DHEPTUM B MEXAHUYECKUX M TEIUIOBBIX Iporeccax. [lnaBieHue u orBepaeBaHue
KpUCTAJUIMYECKUX TeJ. YAenbHas TemnoTa raBiieHusd. Vcnapenue u xonaeHcamus. Kunenwue.
Bnaxnocte Bo3myxa. VYaenpHas TemioTa mnapooOpazoBaHus. OObsICHEHHE HM3MEHEHHS
arperaTHOr0 COCTOSIHUSI BELIECTBA HAa OCHOBE MOJIEKYJISPHO-KUHETHUYECKUX IPEACTABICHUM.
[IpeoOpazoBanue >HEPruu B TEIUIOBBIX MamivHaX. JlBurarens BHyTpeHHeEro cropanus. [lapoBas
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TypOuna. KIIJ[ TermioBoro apurateins. DKOJIOTHYECKHE MPOOJIEMBI HCIIOJIB30BAHMS TETJIOBBIX
MalIuH.

DJIeKTprYecKHe sIBJIeHHSA

Onexrpuszanus Tena. J[Ba pona 3neKTpUUECKUX 3apsiioB. B3aumoneilcTBue 3apspKEeHHBIX
ten. [IpoBOAHMKY, TUAIEKTPUKU U MOIYIPOBOJAHUKU. DIEKTPUUECKOE I0JI€. 3aKOH COXpaHEHUS
AJIEKTPUYECKOTO 3apsia. J{eIMMOCTh JIEKTPUUEcKOro 3apsaa. DnekTpoH. CTpoeHue aToMa.
OnexTpuueckuil Tok. JlelicTBUE 3JEKTPUUYECKOTO IOJIsI Ha AJEKTpudeckue 3apsaabl. McrouHuku
ToKa. Oinekrpuueckass uenb. Cuiia ToKa. OJEKTPUYECKOE HampshKeHUe. DJIEKTPUUYECKOe
conpotusiieHue. 3akoH OMa Jutst yuacTka nend. [locnenoBarenbHoe v napajuieIbHOE COEIMHEHNE
npoBoJAHUKOB. PaGoTta W MOMIHOCTH dyekTpuueckoro Toka. 3akoH JDxoyms—IJlenna.
Konnencarop. IIpaBuia 6e30macHOCTH Mpu padboOTe € IEKTPONPUOOPaAMHU.

DJIeKTPOMATrHUTHbBIE SIBJIEHUS

OmneiT Opcrena. MaruutHoe mnosje. MarHuTHoe moJie IpsMOro Toka. MarHuTHoe moJie
KaTylku ¢ TOKOM. [TocTostHHBIE MarHuThl. MarHuTHOE MOJI€ TOCTOSTHHBIX MAarHUTOB. MarHuTHOE
noJie 3emiu. B3anmoielicTBue MarHuToB. JeficTBME MarHUTHOTO TMOJISI HA TPOBOJAHUK C TOKOM.
DJIEKTPUYECKHUI JBUTATEIb.

CgBeToBbI€ SIBJICHUS

Hcrounuku cBera. [IpsMonuHEiiHOE pacnpoCTpaHEHHE CBeTa. Buaumoe IBUKEHUE
ceeTwi1. OTpaxkeHue cBeTa. 3aKOH oTpaxeHus cBera. [lnockoe 3epkano. [Ipenomiienue cpera.
3akoH mpesioMiieHus1 cBeTa. JInH3bl. DOKyCcHOE paccTOsiHWE JIMH3bI. OnTHYecKas CUja JIMH3BIL.
N3obpaxenus, naBaemble TMH30M. ['11a3 kak ontuyeckas cucrema. OnTudeckue mpruoophl.

3aK0oHBI B3aMMOJACHCTBHS U ABUKEHUS TeJl

MarepuanbHas Touka. Cucrema otcuera. Ilepememenne. CKOpoCTh MPSIMOJTMHEHHOTO
paBHOMEpHOTO JBWXeHUA. [IpsAMosinHEliHO€ paBHOYCKOPEHHOE JBHM)KEHHE: MIHOBEHHAS
CKOPOCTb, yCKOpeHHE, nepemelieHue. ['paduku 3aBUCMMOCTH KHHEMATHYECKHUX BEIMYUH OT
BpEMEHH IIPU PAaBHOMEPHOM M PaBHOYCKOPEHHOM ABMKEHUH. OTHOCUTEIbHOCTh MEXaHUUYECKOTO
IBUKEeHHs. ['eolieHTprUeckas U reiaroleHTpUYeckas cUCTeMbl Mupa. VMHepiuanbHas cuctema
otcuera. 3akoHbl HetoroHa. CBoOOHOE mageHue. HeBecoMocTh. 3aKOH BCEMHUPHOTO TATOTCHUSI.
[MckyccTBeHHbIe cryTHHKH 3emin.]' MMmynsc. 3akoH COXpaHeHHs HMMITYIbca. PeakTMBHOE
JIBUKCHHE.

Mexanuyeckue KoJe0aHus U BOJTHBI. 3BYK

KonebarenbHoe npwxkenue. KoneOanust rpyza Ha mnpyxuHe. CBoOOJHbIE KoJeOaHUS.
KonebarenbHas cuctema. MasgTHUK. AMIUIMTY1a, IEPUOJL, YacToTa KojeOaHuil. [["TapmoHnyeckue
kosebanus|. [IpeBparenue 3Hepruu npu KosiedaTenbHOM JIBUKEHUHU. 3aTyXarolue KojaeOaHus.
Beinyxnennsle kosebanus. Pezonanc. PacmpocTpaneHue kosiebaHuil B ympyrux cpenax.
Ilonepeunsle u npoaosnbHbIE BONHBL. JliMHA BONHBIL. CBSA3b JJIMHBI BOJIHBI CO CKOPOCTBIO €€
pacrpocTpaHeHHs U IepHoaoM (4acToToil). 3BykoBble BoJIHBL. CKOPOCTh 3ByKa. BeicoTa, TeMOp 1
IPOMKOCTb 3ByKa. DX0. 3ByKOBOM pE30HaHC.
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DJIEKTPOMAarHuTHoe I10Jie

OnHOpOHOE W HEOJHOPOAHOE MarHuTHoe mnosie. HampaBiieHune TOka M HalpaBlIEHHE
JUHUNA ero MarHuTHOTrO moJiisi. I[IpaBuno OypaBunka. OOHapyx)eHre MarHuTHOro moJiisi. [TpaBuio
neBor pyku. HWHaykuums MarHutHoro nmosisi. MaruutHbeii notok. Omnbitel  Dapanest.
DnekTpoMarHuTHas MHAYKIUSA. HanpaBinenue naaykimonHoro toka. [Ipasuio Jlenma. SBnenue
camouHykuuu. [lepemensslii Tok. I'eneparop nepemenHoro Toka. [IpeoOpa3oBanus sHepruu B
anekTporeneparopax. Tpanchopmarop. Ilepenaua 31eKTpUyYECKON 3HEPrMM Ha PACCTOSIHUE.
DONEeKTpOMarHUTHOE  TMoJie.  ODJIEKTPOMAarHuTHble  BOJHBL. ~ CKOPOCTH  pacnpoCTpaHEHUs
JJIEKTPOMAarHUTHBIX BOJH. BilMsHME S3J€KTPOMAarHUTHBIX H3JIy4EHHM Ha >KMBBIE OpPraHU3MBIL.
Konebarenbubrit KoHTYp. [losrydeHne 31eKTpOMarHUTHBIX KoJiebanuil. [IpuHIMTIBI paguoCBs3y U
TEJIEBUACHUSA. OJIEKTpOMAarHuTHas mnpupojga cBeTta. Ilpenominenue cBera. Ilokazarens
npenomiuenus. Jucnepcus ceera. L[Bera Tten. Tunbl onTuyeckux crnektpos. Ilornomenne u
HCITyCKaHHe cBeTa aToMaMu. [IpoucxoxaeHne IMHEHYaThIX CIIEKTPOB.

CTtpoeHue aToMa U aTOMHOI0 si/Ipa

PannoakTHBHOCTh KaK CBHUAETEIBCTBO CJIOXKHOTO CTPOCHHSI aToMOB. Anbda-, Oeta- u
ramMma-m3nydenusi. Oneitel Pesepdopaa. Sneprnas monens atoma. PagroakTuBHBIE IPEBpaIlEHUS
atoMHbIXx siep. CoxpaHeHWE 3apsSOBOTO W MAacCOBOTO YHCEN TMPH SIEPHBIX PEAKIUSX.
DKCHepUMEHTATBHBIE METOJBI WCCIEAOBAHHUS dYacTUIl. [IpoTOHHO-HEHTpOHHAs MOJENb sapa.
Du3NYeCKUi CMBICI 3apsA0BOT0 U MaccoBoro uuceln. M3otomel. [IpaBuna cmemnienus s anbga-
u OeTa-pacrmaza Mpu SAEPHBIX PEeaAKIUIX. JHEPTHsl CBA3M YacTuIl B siape. Jlenenne siaep ypaHa.
Hemnast peakmus. SnaepHas 5sHepreThka. OKOJOTHUYECKHE TPOOJIEMBbI pabOThl aTOMHBIX
anekTpoctaniumi. Jlosumerpus. [leproa nonypacnanga. 3akoH paauoakTUBHOIO pacnaja. Biusaue
PaaOaKTUBHBIX U3JIYYEHUW Ha XKUBbIE Opranu3Mel. TepMmosiiepHas peakuus. FICTOUHUKY SHEPTrUun
CoJiHIIa ¥ 3BE3]I.

Crtpoenue u 3BoonMs BeesieHHoi

Cocras, ctpoeHue u mnpoucxoxiacHue CoiHedHOW cucTeMbl. [lnaHeTbl W manibie Tena
Counneunoii cuctembl. CTpoeHue, u3aydeHue u 3posironust ColHiia u 38e371. CTpOEHHE 1 3BOJIIOLUS
Bcenennoi.

Ilepeuenb GPOHTAIBHBIX JIA0OPATOPHBIX PadoT

7 kaace:

1. OmnpeneneHue 1eHBI ACTICHUS U3MEPUTEIIBLHOTO MPUOOPA.
OnpeneneHHe PasMEPOB MAJIbIX TCII.

I/ISMepeHI/Ie MAacCChI TCJIa Ha PbIYa’XKHBIX BCCaAX.

N3mepenue oObeMa Tena.

OnpeneneHHe IUIOTHOCTH TBEPAOIO TCJIA.

Fpa,[[YI/IpOBaHI/IC MPY>KUHBI 1 U3SMEPCHUEC CHUIT JTUHAMOMCETPOM.
I/I3MepeHI/Ie CHJIBI TPCHUA C IOMOIIBIO JTUHAMOMETpA.

© Nk~

OrnpezneneHre BBITAIKUBAIOIIEH CUIIbI, JTEHCTBYIOLIEH HA MOTPYKEHHOE B KUIKOCTh
TEJO.

9. BrIsicHeHHE yCIOBHIl MJIaBaHUs TENA B KUIKOCTH.

10. BoisicHeHue yCIIOBUS PaBHOBECHSI phluara.

11. Ompenenenue KI1J] mpu moabeme Tena Mo HAKJIOHHOM MIIOCKOCTH.

8 kmacc:
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HSMepeHI/Ie BJIAJKHOCTH BO3JyXa.

©oOoNOO O~ WDPRE

10. 3yyenune >neKTpUIECKOro ABUTATENS MTOCTOSTHHOTO TOKa (Ha MOJICIIH).
11. [Nonyuenue n300paxxeHus MPU MOMOILY JTHH3BI.

PerynupoBanue cuibl TOKa peocTaToM.

N3mepenue yaenbHoM TeII0EMKOCTH TBEPAOIO Tela.

COopka 2JIeKTpOMAarHuTa U UCIIBITAHUE €ro JACHCTBUS.

N3mepenune HanpspKeHUs Ha Pas3IMYHbIX y4acTKaxX 3JIEKTPUYECKOM LEIH.

W3mepenue MouIHOCTH M pabOThI TOKA B JIEKTPUUECKON JIaMIIe.

CpaBHEHHUE KOJIMYECTB TEIUIOTHI IPU CMELLIMBAHUU BOJIbI Pa3HOI TeMIIEpaTyphl.

COopKka AIEeKTPUIECKOM e U H3MEPEHUE CHITBI TOKA B €€ Pa3IMYHBIX YUACTKAX.

I/I3MepeHI/Ie COIMPOTHUBJICHHUA IPOBOJHUKA IIPU ITIOMOIIU aMIICPMETPa U BOJBTMETPA.

9 kaacc:

1. HccnenoBanue paBHOYCKOPEHHOTO JBMKEHMSI 0€3 HauaabHOM CKOPOCTH.

2. N3mepenue yckopeHust CBOOOTHOTO MaJieHHUSL.

3. HccnenoBanue 3aBUCUMOCTH TEpUOJA M YaCTOTHI CBOOOHBIX KOJIeOaHUIA
MasiTHUKA OT JUIMHBI €r0 HUTH.

4. N3yuenue sBICHUS IEKTPOMAarHUTHOW WHTyKIUU.

) Habntoienue CriomHoro 1 JMHeH4YaThIX CIEKTPOB UCITYCKaHUS.

6. N3mepenune ecTecTBEHHOTO paJualliOHHOTO (POHA T03UMETPOM.

7. N3yuenune nenenus siapa aroma ypana mo ¢otorpaduu TpeKos.

8. N3ydeHne TpekoB 3apsKEHHBIX YaCTHUIL 0 TOTOBBIM (hoTOrpadusM.

4. TEMATHYECKOE IINTAHUPOBAHMUE C OIIPEJAEJIEHUEM

OCHOBHBIX BUJIOB YYEFHOM JEATEJbHOCTH

OBYYAIOILIUXCHI.

B cooTBercTBHM ¢ 0a3MCHBIM Y4€OHBIM IJIAHOM 00pa30BaTEILHOTO YUPESKICHUSI, HA U3yYEHUE
¢bu3uku B 7 - 9 Kitaccax OTBOJIUTCSA 2 yUEOHBIX Yaca B HEACHO. YupeaureieM B JIeHUHTpaacKou

obnactu YCTaHOBJICHO YMCJIO y‘I€6HBIX HEACIb — 34, TaKUM 06p330M, o6mee YHCJIO 4aCOB II0

npeaMmeTy B roja 68, 3a kypc — 204. Pacnipenenenue 4acoB o TeMam MpuBeieHo B Tabi. 1

Tabn.1
HaszBanue tembl Yucno yacoB 3a Kypc
OCHOBHOM
7K 8K 9K IIKOJIEI

Brenenne 4 - - 4

Mexanu4yeckue siBJeHHS 96
3aKOHBI B3aMMOJICHCTBHS U IBIKEHHS Tell 23 27
JlaBieHue TBEPABIX TEIN, KHUAKOCTEH 1 ra30B 19
PaboTa u MouTHOCTB. DHEPrus 16
MexaHunueckue KojaeOaHus ¥ BOJHBI. 3BYK 11
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TenJioBble sIBJIEHUSA 31
[lepBoHauanbHBIE CBEICHUS O CTPOCHUU 6
BEILIECTBA.
TermoBbie SBICHUS 25
DJleKTpUYeCKNe U MATHUTHBIE SIBJIEHUS 45
DNEeKTPUUYECKUE SBICHUS - 25
DNEeKTPOMAarHUTHbIE SIBJIEHUS. DJIEKTPOMAarHUTHOE - 6 14
rnoJje
CaeToBbl€ siBJIeHUS - 12 12
KBanTOBBIC SIBJICHUSA 14
CrpoeHue aToMa U aTOMHOTO sijipa 14
DJIeMeHThI ACTPOHOMMH 2
Crpoenue u »Botonus Beenennoit 2
Hroro 68 68 68 204

Dopmbl opeanuzayuu 06paz0eamenbHO20 npoyecca, a makaice npeoobnaoaroujue popmol
meKyuje2o KOHmpoJis 3HaAHULl, YyMeHUll, Ha8bIK08

Peanmuzamus PaGodeit mporpamMmbl CTPOUTCS € Y4E€TOM JIMYHOTO OTBITA YYalMXCs Ha
OCHOBE JIMYHOCTHO-OPHUEHTHUPOBAHHOTO, AEATEIbHOCTHOTO, MPOOIEMHO-TIOUCKOBOTO MOJIXO/OB.
YuuTeiBas HEOJAHOPOAHOCTH MOTHBALIMM K OOYYEHHUIO U MOATOTOBKH Kiacca, WHAUBUAYaJbHBIE
0COOEHHOCTH BOCIPHUSATHUS y4e0HOTO Marepuana, HE00X0MMO OpraHu30BaTh
muddepeHIUPOBaHHYIO pabOTy yJaIIUXCsl Ha ypoke GU3UKHU, UCTIOJIb3Ysl YPOBHEBBIH MOAXO MPH
otOope cojiepkaHusl ydeOHOTO MaTepuaia.
[Ipeobnanaromeit GopMol TEKYIIETO KOHTPOJS 3HAHWUW, YMEHUW, HABBIKOB SIBJIICTCS TECTOBAs
dbopma auarHoctuyeckux padoT. Hambonee yacTo MpUMEHSIOTCS TECThl ¢ BBIOOPOM OTBETA,
MPUMEHEHHE KOTOPhIX B PEKUME CAMOKOHTPOJS, IO3BOJISIET OBICTPO KOPPEKTUPOBATH
BO3ZHUKAIOIINE OIIMOKU B BOCIIPUSTUU yueOHOTO MarepHaia, ¥ TOTOBUT YYEHHUKOB K UTOTOBOMU
arrectanuu B popmare ['MA.

O1eHKa JUAarHOCTHYECCKUX Da6OT.

CamocrosiTenbHble TUarHOCTUYECKUE padOThl pacCUUTaHbl HA YETHIPE 3aJlaud, OHa U3 KOTOPBIX
00s13aTeJIbHO KAaueCTBEHHAsl, 3TO CBA3aHO C TEM, YTO KaK IIOKa3bIBAaeT OIBIT, HauboJjbliee
KOJIMYECTBO OIIMOOK BCTPEUACTCs UMEHHO IPU BBIIOJHEHMHU 33/a4 0a30BOTO YPOBHSI TaKOTO
Tuna. J[uarHocTuka HMMeeT YeThIpe 3a/1aHus: JIBa — HA YPOBHE CTAHAAPTa, /1BA - HA MOBBIIIEHHOM
ypoBHe. IlepBbie /1Ba 3aJaHus JOJKHBI ObITh OJMHAKOBOM TPYAHOCTH M NPEAEIbHO MPOCTHI.
Onenka «2» CTaBUTCS, €CJIM YUYEHUK BBINIOJHWII OJHO 3aJJaHUE UM HE CIIPABUWIICS C 3aJa4yaMu
Inu2.

Onenka  «3» IlpaBunbHOE BBINOJHEHHE MEPBBIX JIBYX 3aJaHUM OLICHMBAETCS OLIEHKOMN
«YZIOBIIETBOPUTEIIBHO.

Ounenka  «4» 3aganue Ne 3 nmomkHO OBITH 4yTh TpyJOHEE MEpBBIX ABYX. [IpaBuibHOE

BBIIIOJIHCHHUEC MICPBBIX IIBYX 3aJIaHUI OIIEHMBAETCS OICHKOM «XOPpOUIO».
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Ounenka «5»
AJIEMEHTHI OTPAOOTKH HAIMPEIMETHBIX HABBIKOB (UTCHHUE W aHATU3 rpadudeckoil HHPOpMAaIuH,

3aganue Ne 4 1OJDKHO OBITH TpyAHEE MPEIBbIAYLIETO 33JaHUs U BKIOYATh

CHUHTE3 JBYX W3BECTHBIX NOHATUH U T.1.). [IpaBUiIbHOE BBINOJHEHHE BCEX YETBHIPEX 3aJaHUi
OLICHUBAETCS OLIEHKOW «OTIUYHOM.

OT100p comepkaHust UTOTOBBIX KOHTPOJIBHBIX Pa0OT 1O TeME TPOBOAUTCS UCXOS U3 TEX JKe
MO3ULMH, YTO U CaMOCTOSATENbHbIE PaOOThl. CBsI3b MEXIY OTMETKOM M THUIOM  Yy4eOHOI
JESITEIbHOCTH U TUIIOM IICHXOJIOTUYECKOM OPUEHTHPOBKHU LIKOJIbHHUKA, XapaKTEpOM Y4EOHBIX

3aJ1a4 ypOBHEM OOYYEHHOCTH MPHUBEICHBI B TAOJIHIE HIKE.

Tun yueGHOM Tun Xapakrep YpoBeHb Otmer-
NEeATENHLHOCTH IICUXOJIOTHYECKOH y4eOHBIX 3a1a4 00y4EeHHOCTH Ka
OPUEHTHUPOBKU
PenponykruBHbI Cnyuyaitnsie npusHaku | [llaGnoHHbIE MuHuManbHbI | 3
Bocnpounssenenne VY3HaBaHue,
(baxTOB MIPUIIOMHAHAHUE
PexoHCTpYKTHBHBIM JloxaneHple mpu3HaKu | YneHUMBbIE HA O6muit 4
Bocmpoussenenue AHanus v CUHTE3 10/13a/1a4M C
Croco0O0B TOTYICHUS OJIHUM THIIOM
(hakToB CBSI3EM MEXKITY
HUMU
BapuaTtuBHbIit I'moGanbHBIE Unennmble HA [TponBuHyTHIN 5
Bocmpoussenenue MIPU3HAKU 10/13a/1a4M C
Croco00B MOJTy4eHUS JBYMsI TUIIOM
crroco0o0B WHcaiit CBSI3eH MEXIY
(MBICJIUTEIIBHBIX HUMU
OTIEpAIIHIA)

Orenka 1ab00paTopHLIX PadboOT

Ouenka «5» CTaBUTCS, €CIIM YYaIlUKUCS BBINOJHSIET pabOTy B TMOJHOM oOBeMe ¢
coOmoieHneM HEO0OXOAMMOW  TMOCIIeIOBATEILHOCTH IPOBEACHHUS OIBITOB W H3MEPEHUH;
CaMOCTOSITEJIPHO ¥ PallHOHATHFHO MOHTHPYET HEOOX0IMMOE 000PYI0BaHHUE; BCE OIBITHI TPOBOIUT
B YCIOBHSX U PEKHUMaX, 00CCIICUNBAIONTUX IMOJyUYEHHUE MPaBWIBHBIX PE3yJbTaTOB U BBIBOJIOB;
coOmoaeT TpeOOBaHUs MpaBWJI OE30MACHOCTH TPYyJa; B OTYETEC NPABHIBHO M aKKypaTHO
BBITIOJIHSIET BCE 3alMCH, TAONUIbl, PUCYHKH, YEPTEKU, TpadUKU, BBIYUCICHUS, MPABUIHHO
BBITIOJTHAET aHAJIU3 TIOTPEITHOCTEH.

Ouenka «4» CTaBUTCA, €CITU BHINOJIHEHBI TPEOOBAHUS K OLIEHKE «5» , HO OBLIO JOIMYIIEHO
1IBa - TPH HeJloueTa, He OoJiee OAHON Herpy0oii OMMOKY U OJTHOTO HEJOULTA.

Ounenka «3» craBUTCS, eciu paboTa BBHINOJHEHA HE TMOJHOCThIO, HO OO0BEM
BBITIOJTHEHHOW YacTU TaKOB, TIO3BOJIET IMOJYYUTh TPABUIbHBIE PE3YIbTAThHI
€CIIM B XO/I€ TPOBEICHHUS OTbITA U U3MEPEHUH ObLIN JOMYIIEHBI OMIHUOKH.

Onenka ecnii paboTa BBINIOJNHEHA HE TMOJHOCTBIO U 00BeM
BBITIOJTHEHHOW 4YacTW paloThl HE TMO3BOJISIET CJAENaTh MPABUIBHBIX BBIBOJIOB: €CIIH OIBITHI,

HU3MEPCHUS, BBIYHCIICHU, Ha6J'IIO,I[CHI/I${ IMPOU3BOAUIIMCH HEIIPABUJIBHO.

" BBIBOJbBI:

«2» cTaBUTCH,

Bo Bcex ciydasx OIlCHKa CHHDKACTCS, €CJIM YYCHHK He coOrona TpeOOBaHHS TMpaBUII
0€30MMacHOCTH Tpy/a.

14




O1LIeHKA VCTHBIX OTBETOB

Onenka «5» cTaBUTCS B TOM Ciydae, €CIM YYalllUHCs MOKA3bIBAE€T BEPHOE IIOHMMaHHUE
(U3HYECKON CYIIHOCTH PacCMaTPUBACMBIX SIBJICHUN U 3aKOHOMEPHOCTEH, 3aKOHOB U TEOpHUH, a
TaKKe MPaBWIBHOE ONpeAeieHne (QU3NIECKUX BEIUYMH, UX €AWHUI] M CIIOCOOOB M3MEPEHUS:
MIPABUJILHO BBITIOJHSAET YEPTEKHU, CXEMBbI U TpaUKH; CTPOUT OTBET MO COOCTBEHHOMY IUIAHY,
COINPOBOXKAET paccka3 COOCTBEHHBIMU IPUMEPaMHU, YMEET IPUMEHSTh 3HAHNS B HOBOW CUTYallUH
IIPY BBINIOJIHEHUH IPAKTUUYECKUX 3a/laHUM; MOKET YCTAHOBUTH CBS3b MEXK/Y M3y4aeMbIM U paHee
M3Y4YEHHBIM MaTEepUaJIOM I0 Kypcy (pU3HMKH, a TaKkKe ¢ MaTepualioM, YCBOEHHBIM IIPU U3Y4EHUU
JPYTUX OPEIMETOB.

Ounenka «4» cTaBUTCS, €CJIM OTBET YUEHUKA YJOBJIETBOPSIET OCHOBHBIM TpPeOOBaHUSIM Ha
OILIEHKY 5, HO /1aH 0e3 MCIOJIb30BaHMsI COOCTBEHHOI'O MJIaHA, HOBBIX MPUMEPOB, 0€3 MPUMEHEHUS
3HAaHUW B HOBOM CHUTyallMM, 6€3 HCIOJB30BaHUS CBSI3€H C paHee WM3YYEHHBIM MaTepuajoM M
MaTepHUaJoM, YCBOCHHBIM IPU U3YyYEHUU JPYIHX MPEIMETOB; €CIH y4alluhcs AOMYCTHII OJHY
omMOKy WM He Oosiee ABYX HEJOUYCTOB U MOXET MX HCIPaBUTh CAMOCTOATEIbHO I C
HEOOJIBIION OMOIIIBIO YUUTETIS.

Ounenka «3» CTaBUTCS, €CIIM Y4Yal[UICS NMPaBUWIBHO MOHUMAET (U3UYECKYIO CYIIHOCTb
paccMaTpuBaeMbIX SIBJICHUIM U 3aKOHOMEPHOCTEH, HO B OTBETE€ UMEIOTCS OTIENIbHbBIE MPOOeNbl B
YCBOGHHMH BOMIPOCOB Kypca (M3HMKH, HE MPEMATCTBYIOUIUE JajbHEHIIeMy YCBOCHHIO BOIIPOCOB
MIPOrpaMMHOTO MaTepHuala; yMeeT MPUMEHSATH MOyYeHHbIE 3HAHUS IPU PELIEHUH TPOCTHIX 33124
C MHCIIOJIb30BAHMEM TOTOBBIX (DOpPMYI, HO 3aTpyIHSETCS MpU pPELIEHUH 3aJad, TpeOyrolux
npeoOpazoBaHusi HEKOTOPHIX (HOpPMyN, AOMYCTHI HE Ooyiee OMHON TpyOOW ONIMOKKM W JBYX
HEJI0YETOB, HE OoJiee OHOM Tpy0o# 1 0JTHOM HErpyOoii ommoKkH, He OoJiee 2-3 HerpyObIX OIITHOOK,
OJIHOW HErpyOOi OIIMOKHK U TPEX HEAOUCTOB; JOIMYCTHI 4-5 HEAOUCTOB.

Ouenka «2» CTaBUTCS, €CIIU YYALIUKUCS HE OBJIAJEN OCHOBHBIMH 3HAHHUSIMU U YMEHUSIMH B
COOTBETCTBUU C TPeOOBAaHUSMHU MPOrpaMMbl M JOMYCTHI OOJIbLIE OIIMOOK M HEA0YETOB YeM
HEOOXO0IUMO JUTSl OLIEHKH «3».

5. OMMCAHNUE YYEBHO-METOJINYECKOTO U MATEPUAJID-
HO-TEXHUYECKOT O OBECHEYEHMS OFPA30BATEJBLHOTO
MPOLIECCA.

7.1.bubauoreqynniii poHa
HopmaTuBHbIE JOKYMEHTBI

1.®enepanbHbi TOCYIApCTBEHHBIN 00pa30BaTelNbHBIA CTAaHAAPT OCHOBHOTO OOILEro
o0OpazoBaHwUsI.

2.DyHnameHTalbHOE SAPO coaepkaHus ooiero oopazosanust/ Poc.akaz. Hayk,
Poc.akan.o6pazoBanus; nmoxa pen. B.B.Ko3nosa, A.M. Konnakosa.-4-e uzn., nopa6.-M.
[Ipocsemienue, 201 1(CrangapTbl BTOPOTo MOKOJICHUS)

3.IIpumepHas ocHOBHas 00pa3zoBaTeNbHas TPOrpaMmmMa 00pa3oBaTeNLHOTO YUPEKICHUS.
OcnoBHas mkousa/(coct. E.C.CaBunoB).-M.: [Ipocsemenue, 2011. (CranaapTsl BTOporo
MTOKOJICHH)

4.IlpumepHasi mporpaMMa OCHOBHOTO o01iero oopazoBanus. Gusnka. EcrecTBo3HaHME. —
M.: IIpocsemenne,2009. (CtanaapThl BTOPOTO MOKOJICHHS)
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5.BHeypouHast e TEIbHOCTh MKOJIbHUKOB. METOIUYEeCKHI KOHCTPYKTOP: MOco0ue st
yuurens / .B.I'puropses, I1.B.Crenanos. — M.: [Ipocsemenne.2011(CtangapTsl BToporo
IIOKOJIEHNUS)

6.DopMUpOBaHKE YHUBEPCAIBHBIX YUCOHBIX YMEHUN B OCHOBHOM IIIKOJIC: OT JACHCTBUS K
Mmbiciii. Cuctema 3aaanuii: mocoowue uist yaurtens./[A.I'. Acmoios, I'.B.bypckasi,
N.A.Bosogapckas u ap.] ; moxa pen. A.I'.Acmonosa,. -2-e u3n. — M.: -IIpocBenieHue,
2011(CrangapThl BTOPOrO MOKOJICHUS)

7.1IpumepHBIE IPOrpaMMBbl BHEYPOUHOH AesaTesbHOCTH. HadanbHOE M OCHOBHOE
obpaszoBanue. / [B.A.l'opckuit, a.A. Tumodees. JI.B.CmupHOB 1 1p.]; moa.pen. B.A.I'opckoro. —
2-e m3a. — M.: [Ipocsemenne, 201 1(CranaapTsl BTOPOTO MOKOJICHHS)

Y4eOHO-MeTOAUYECKUIT KOMILIEKT, HCIOJIb3yeMblii 1JIs1 peajn3aiu NporpaMmMsl

13. TenrokoBa I'T(aBTOop-cocTaBuTens). @usuka 7-9 kinaccel. Pabodne mporpaMMebl 1Mo
yueOHukaM AB Ilepoimikuna, EM IN'ytauk — Bousrorpan: Yuurens, 2016.

14. A.B.TlepsbimkuH. duzuka 7 Kimacc:  Y4ueOHMK  JUIsl  y4aluXxcs
0011e00pazoBaTeNbHBIX YupexaeHuit. — M.: JIpoda, 2014.

15.  A.B.[lepbiuikuH. Ousuka 8 Kjacc:  Y4yeOHMK s y4alluxcs
001eoOpazoBaTeNbHBIX YupexaeHuit. — M.: JIpoda, 2014.

16.  A.B.Ilepprmukua., EM T'yrauk. ®usunka 9 xmacc: Y4eOHMK ISl ydalIuXcs
001eoOpazoBaTeNbHBIX YupexaeHuit. — M.: JIpoda, 2015.

17. BU Jlykamuk, EB MBanoBa. COoopHuK 3amad mo ¢usmke.7-9 kimacchel: yueOHOE
nocobue 11s o0O1eodpazoBarenbHbIX opranm3amuii — M.: [Ipocsemenue, 2014.

18. UB I'omosa. ®usuka. 7 kinacc. Konrponasusie padotet B HOBOM dopmate. — M.
«nTennext-Lentp», 2012.

19.  AB YeGorapeBa. Tectsl mo ¢uszuke xk yueOHuky AB Ileprimkuna «®dwuszuka. 7
Kiace» - M.: 3marensctBo «OK3aMeH», 2014.

20. UB T'opoBa. ®usuka. 8 knacc. Konrponsusie pabotst B HOBOM dopmate. — M.:
«nremnext-Lentp», 2013.

21.  AB YebGotapeBa. Tectol o ¢usuke k yueOHuky AB Ileppimkuna «®usuka. 8
knacc» - M.: U3garenscTBo «9K3aMeny, 2016.

22. JIA Kupuk. ®usuka 8 kinacc. Pa3HOypoBHEBbIE CaMOCTOSITEIbHBIE U KOHTPOJIbHBIE
pabotel. — M.: MJIEKCA, 2015

23. UB T'opoBa. ®usuka. 9 xnacc. Kourponsnsie pabotst B HOBOM ¢dopmate. — M.:
«nrennext-Lentp», 2013.

24.  OU I'pomuena. KoHTponbHBIE U caMOCTOSITENbHBIE pabOTHI 1O (husuke. 9 Kiacc: K
yueOHuky AB Ilepbiikuna, EM I'yrHuk «@usuka. 9 knacca». ®I'OC ( k HOBoMy y4eOHHUKY) —
M.: U3patenscTBO «IK3aMeHy, 2015

7.2.11eyaTHbIC nocooust
Kabuner ¢pu3uku 10JKeH ObITh OCHAIICH:
1. Tabauuen npuctaBok u exunun CHU,
2. TabaMIeN Co IKANOo AIeKTPOMarHUTHBIX BOJIH, KOTOPBIE Pa3MEIIaloTCs Ha
(bpoHTanbHOMN CTeHe KaOuHeTa;
3. HOpTpeTaMHy BbIJIAOIIKXCS (PU3UKOB, pa3MEIIEHHBIX Ha CTeHEe KaOMHeTa;
4. KOMIUIEKTOM TeMaTHYeCKUX TaOJHMIl IO BCEM pa3JiesiaM IIKOJBHOIO Kypca

¢busn-
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KU;
5. KapTOTEKOW C 3aJJaHUSMU U UHAUBUAYAJILHOTO OOY4YEHUs, OpraHu3aiuu
CaMOCTOSITENIbHBIX pab0T 00y4yaromuxcs, MPOBEACHUS KOHTPOJIBHBIX padoT.

7.3.CnipaBo4HO — HHPOPMALIMOHHAS M HAYYHO-TIONYJ/ISIPHAsI JIMTEpaTypa

1. Iseunee @.M. V3 ucropun Qu3uKu U KU3HU ee TBOPIOB. — M.: [IpocBemienue,
1986.

2. Huxughopoe I'.I'. TlorpemHocTd W3MEPEHUH NpPU BBITIOIHEHUH J1a00PATOPHBIX
pabot no ¢usmke. 7-11. — M.: [Ipoda 2004

3. Huxugpopos I, Kamszeesa E.E., /lemuoosa M.FO. TUA. ®usmka: 9 xiacc:
COOPHHK 3KCIIEPUMEHTANbHbIX 3aaHuil 115 noarotosku k ['MMA. — M.: [Ipocsenienue, 2012

4. Ilepenvbman M.E. HabmioneHus U o3apeHusi WiIM Kak (U3UKU BBIABIISIOT 3aKOHBI
npupoabl. Ot Apucrotens 1o Hukonsl Tecnbl. — M.: Kuuknabiil joM «JInbpoxomy», 2012

5. Ilepenvman A 1. 3naere nu Bol pusuky? — [lepeusn. — E.: «Tezucy, 1994

6. Ilepenoman AU 3anumatenpHas ¢usuka/ S.UW.Ilepenpbman.- M.: OOO
«M3marensctBo ACTy», 2004

7. Cmenanosa [I'H. COopHuk 3amad 1o ¢usuke i1 5 -9 KkimaccoB
00111€00pa30BaTENBHBIX YIPESIKICHUH. /

8. Hlaxmaes H.M.®u3nueckuii 5KCIEpUMEHT B cpeaneit mkoje. B 2 1. [Tocobue mst
yuurens /H.M.Illaxmaes, H.I.ITaBnoB. — M.Muemo3una, 2010

9. Jloimapesa H.A. duzuka 9-11 kimaccel: mMpoeKTHAs JEATEIBHOCTH YJaIIUXcs/
aBT.cocT. H.A.JIsimapeBa. - Bonrorpan: Yuurens, 2008.

10. [IxOIBbHBIN YKOJOTHIECKU MOHUTOPUHT. Y4eOHO — MeToanueckoe rmocodue/ Ilox

pen. T.A. Ammmxmunoin — M.: AT'AP, 2000.
4.4.Texnnueckue cpeacTsa o0yuyeHUust

1. Kommnrsrorep
2. MynbTUMETUATPOEKTOP
3. WuTepakTiBHAs TO0CKa

B 3aBucumocTH OT MMeroLIerocs B KaOMHETE THIIA IMPOEKIMOHHOIO O00OpYAOBaHUS OH
JOJKEH ObITh 000pPYA0BaH CUCTEMOM MOJIHOTO MJIM YaCTUYHOTO 3aTEMHEHMSL.

4, 5.YuebOHoe 0G0Opy0BaHHe

JleMOHCTpalMoOHHOE 000pyOBaHHE JODKHO 00ecreunBaTh BO3MOXKHOCTH HAOIIOAEHUS
BCEX M3Y4aeMbIX SIBICHUH, BKIIOUEHHBIX B IPUMEPHYIO IPOrpaMMy OCHOBHOM 1Kokl [ToaTomy
IIKOJIBHBIA KaOMHET (U3MKU [JOJDKEH ObITh 0053aTeNbHO OCHALIEH IOJHBIM KOMILIEKTOM
JIEMOHCTPAIIMOHHOTO U JIa0OPAaTOPHOIO O00OPYAOBaHUS B COOTBETCTBUM C NEpPEYHEM Y4eOHOIro
00opy0BaHus MO (GU3UKE AJIS1 OCHOBHOM IIKOJIBI.

AMIiepMeTp AEMOHCTPAIMOHHBIN (IIH(PPOBOIA)

AmrnepmeTp 1eMOHCTpaLMOHHBIN 1(poBoii (¢ ranbBanoMeTpoM) AJILl-1C Amnepmerp

na0.

Benepko Apxumena (mpubop i JeMOHCTpalyu 3aK0OHa ApXxuMena)

Becol Texanueckue 10 1000 r ¢ pazHOBecamu

Bech1 yueOnsie ¢ rupsimu 10 200 r

BonbT™eTp aeMoHcTpannoHHbIH (1dpoBoil)
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BonbT™erp neMoHcTpannonHslii udposoi (¢ ranmsanomerpom) BJIL-1C BoapT™eTp

na0.

Brixitouarens IBYXIMOMIOCHBIN (JJeMOHCTPAILIMOHHBIH)

Brixirouarens 0HOMOIIOCHBIN (IEMOHCTPAIMOHHBIN )

Brixirouarens 0 HOMOMIOCHBIN (J1a00paTOPHBIN)

['eneparop (MCTOYHUK) BEICOKOTO HANPSKEHUS

I'eneparop 3ByKOBOI YaCTOTHI

['urpomerp ncuxpomMeTpUYECKHUit

I'py3 HaGopHBIH | KT (METAUTMYECKU)

JIBurarenb NOCTOSIHHOTO TOKa

JleMOHCTpalMOHHBIA Ha0OP 10 F€OMETPUUYECKON ONTHKE

JluHamMoMeTp JIByHAINpaBJIeHHbIN (JIEMOHCTPAI[MOHHBIH )

Junamometp nemonctparmondsid 10H (mapa)

Junamometp naboparopusiii 1H

Junamomertp s1aboparopusii SH

3epKajio BBITYKIIOE U BOTHYTOE (KOMILIEKT)

HcTounnk nuTaHus J1€EMOHCTPAIIMOHHBIN

WcTounuk nutaHus 1abopaTOpHBIA yaeOHbII

VcTOYHUK MOCTOSIHHOTO | TIepeMeHHOTo Hanpsbkenus (B-24)

Kanopumetp ¢ MEpHBIM CTakaHOM

KamepToHbl Ha pe30HAHCHBIX SAMIMKaX (T1apa)

Karymka npoccenbHas (1eMOHCTpAIIMOHHAS )

Karymika-mMoTok

Komnac mkonbHbII

Kommnexkt mnpubopoB U NPUHAAICKHOCTEH Ui JEMOHCTpAlUU
3IIEKTPOMArHUTHBIX BOJIH

KommuiekT Tenexek JIerkonoABMKHbIX

Konnencarop nepeMeHHbIM

Konnencarop pa30o0pHbIi (1eMOHCTPAIIMOHHBIHN )

JlaGopaTtopuslit HaObop "['eomeTpuueckas onTuka."

JlaGopaTtopublii Habop "['mapocratuka , aaBanue Teml."

JlabopaTtopusiii Habop "MccrnenoBanue atMochepHOro AaBiacHUs"

Jlaboparopuslit Habop "MccaenoBanue H30MpoIeccoB B razax” (¢ MAaHOMETPOM)

JlabGopaTtopusiii Habop "Kpuctammuzamms"

JlaGopaTtopHublii Habop "MarueTusm."

JlaGopaTopHblii Habop "MexaHuKa, MPOCThIC MEXaHNU3MBIL. "

JlaGopaTtopuslii Habop "TemmoBkie sBiaeHUs." JlabopaTopHbIi

Habop "DnexkTpuuecTBo”

MarasuH conpoTUBJICHHUH (IeMOHCTPAIIMOHHBIN)

Maruut U-o0pa3Hblii JEMOHCTPAIIMOHHBIN

Marunut U-00pa3Hslil 1abopaTOpHBbIit

Marsut 1noyiocoBoii 1a00paTopHbIi (2mIT.)

ManomeTp AEMOHCTPALMOHHBIN

MaHoMeTp )KUAKOCTHOU (AE€MOHCTPALIUOHHBIH)
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MarmuHa BOJTHOBas (J€MOHCTPAIMOHHAS MOIEIIb)
MarmuHa sneKkTprueckas oopaTumas (IBUraTeIb-reHepaTop)
Marmmna snekrpodopHas

Mertp neMOHCTpauMOHHBIM MuuaMepmerp

nao.

Mopens ABUTaTENs BHYTPEHHETO CTOPaHUs

Moenp nepuckona

Ha6op rups ans Becos Ha 1000 r Habop

rpy3oB 1o Mexanuke (10x50r.)

Habop mudpakimoHHBIX pemeTok (4 miT.)

Habop xanumnsipos

Habop xoHzneHcaTopoB A7 IpakTUKyMa

Habop nabopatophsiii "Mexanuka"

Habop nabopatophsiii "Onrtrka”

Ha6op naboparopusiii "TemnoBeie siBnenus"

Habop nabopatopuslii "Dnexkrpudectso’ Habop
nabopaTopHBIN "INEKTpoAUHAMHKA"

Ha6op nabopatophsiii "Dnekrpocratuka”

Ha6op marepuanos no ¢usuke

Habop nanouek mno snexkTpocTaTuke

Ha6op mo nepenaue amekTposHeprun (1em.)

Ha6op mo anekTponau3sy (J1abopaTopHbIi)

HaGop npyxuH ¢ pa3nmnyHON )KECTKOCTHIO

Ha6op cBeTopunbTpoB

Ha6op coeqmHuTEIHHBIX IPOBOIOB (IIIEH(HOBBIX)
Ha6op ten mo kanopumerpuu

Ha6op ten paBHOTO 00BEMA (71EM.)

Ha6op ten paBHO# Macchl (1eMm.)

Ha6op ten paBHO# Macchl ¥ paBHOTO 00beMa (1abopaTop.)
Habop xumMuueckoii mocy/isl ¥ MpUHAISKHOCTEH Tt kKaduHeTa dusuku (KJID)
[TepexitouaTenb OTHOTIOIIOCHBIHN JIA0OPATOPHBIN
[Mucrosner OGamMcTUUYECKH

[Tpubop st IeMOHCTpAIMH JTUHEHHOTO PaCIIUuPEHUS Tl
[Tpubop 1t U3y4yeHus ra3oBbIX 3aKOHOB (C MAHOMETPOM)
[Ipu3Ma HaKJIOHSIOMIASACS C OTBECOM

Peocrar nonsynkossiii PIT 100 (PTIII-2)

Peocrar nonsyukossiii PIT 15 (PITII-5)

Peocrar nonsyukossiii PIT 200 (PTIII-1)

Peocrar nonsynkossriii PIT 500 (PTIIII-0,6)

Pozertka anexrpuueckas 42 B (momtocHas)

Cocynpl coobrarormecs

CrakaH OTJIMBHOM I€MOHCTPAIMOHHBIN

CrakaH OTJIMBHOM 1a00paTOpHBIN

Crpenku MarHUTHBIE Ha MTaTHBaX (TIapa)
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Cynran anekTpocTaTuiyeckuit (mapa)
CueTrunk-cekyHaomMep (1IeMOHCTPAILIMOHHBIN)
Tepmomerp xuaxkoctHoi (0-100 rpax.)
Tpanchopmarop yHUBEpCATbHBIN

Tpubomerp nabopaTopHbBIit

TpyOka 11t IEMOHCTPAIIUN KOHBEKIIUHU B KUIKOCTH
Tpybka HeroTona

HunmuHapel CBUHIIOBBIE CO CTPYTOM

[ap ITackans

[ap ¢ xonsom HIC IITaTus

it ppoHTanbHBIX padot IlTaTus
M30JIMPYIONIHA (T1apa)

TaTuB ¢puznyeckuil yHuBepcalbHbII
DneKTpOMETpHI C HAOOPOM MPUHAIIEKHOCTEH
DNeKTPOCKOIbI (2 MmT.)

Hcnonws3oBanue maboparoproro obopynoBanus «[ A - mabopatopus» B hopme
TEMATUYCCKHUX KOMIIJICKTOB IIO3BOJIACT OPraHM30BaTh BLIIIOJTHCHUEC (prHTa.]'H)HOFO
OKCIICPUMEHTA C IPAMBIM JJOCTYIIOM y4dalluXCs K HUM B JIF000H MOMEHT BPEMCHH.
Hcnonp3oBanne TeMaTUUECKUX KOMIUIEKTOB na6opaT0pHoro 060py)1013aHH51 10 MEXaHHKE,
MOJICKYJISIPHOH (PU3HKE, DIIEKTPUIECTBY M ONTHUKE CIIOCOOCTBYET:

. (hopMUPOBAHHIO TAKOTO BaXKHOTO 00IIEydeOHOTO YMEHHMSI, KaK IMOJ00P yIalTuMHCS
00OpYyIOBaHUSI B COOTBETCTBHM C IIENBIO IMPOBEACHUS CAMOCTOSTEIBHOTO wHccienoBanus; [

MPOBEACHUIO IKCIIEPUMEHTAILHON paboThl Ha J1I000M dTamne ypoka; [ yMeHbIIEHHIO TPyIOBBIX
3aTpaTr y4yuTeNs IPH TOJATOTOBKE K YPOKaM.

CuabOxenne kaOnHeTa (DU3UKH DJIEKTPUUYECTBOM W BOJOH JOJKHO OBITH BBITIOJHEHO C
coOmoieHneM TpaBuil TeXHUKH Oe3omacHocTH. K ;maGopaTopHBIM CTONAM, HEMOJIBUYKHO
3aKpEIUICHHBIM Ha TMOJTy KaOWHEeTa, CIeIMaIiCcTaMu TOIBOIMTCS MepeMEHHOe HanpsokeHue 42B
OT IIUTAa KOMIUIEKTa 3JICKTPOCHAOKEHHUS, MOIIIHOCTh KOTOPOTO BBIOMPAETCS B 3aBUCHUMOCTH OT
YHpClia CTOJIOB B KaOMHETE.

K nemoHCTpalMOHHOMY CTOJy OT HIMTa KOMILIEKTa 3JEKTPOCHAOKEHHS JOJDKHO OBITh
nojiBeicHo Hanpsbkenue 42 u 220 B.

B xabuneTe Gpu3uKu HEOOXOAUMO UMETh:

° HpOTI/IBOHO)KapHHﬁ HHBCHTAPb U alITCUKY C Ha60pOM MCPCBA30YHBIX CPCACTB H
MCIAUKAMCHTOB,
° HHCTPYKIUIO TIO IIpaBUJIaM 0e30macHOCTH Tpyda IJIs 06y11a}oumxcs[ H KXYpHaJI

pEerucTpany HHCTPYKTaXKa MO MpaBuiiaM 0e30MacHOCTH TPYAA.

Kabuner ¢pu3uKu 10DKEH UMETh CHEIMATIbHYIO CMEXHYI0 KOMHATY - JIJAOOPAHTCKYIO JUIs
XpaHEHUs AEMOHCTPALIMOHHOTO 000PYI0BaHUS U MTOATOTOBKH OIBITOB, OCHAILEHHYIO
PaKOBHHOM U KpaHOM.

8)Ili1anupyempble pe3yJbTaThl 00yUeHUs (PpU3HKe B OCHOBHO HIKOJIE.
Mexannuyeckue siBJICHUSA
Ilo oxonuanuu U3y4erHusl Kypca 6blNYyCKHUK HAYYUMCA.
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. pacro3HaBaTh MEXaHHUYECKUE SBJICHUS M OOBSACHATH HAa OCHOBE HMEIOIIUXCS
3HAaHUM OCHOBHBIC CBOMCTBA WJIM YCJIOBUS IHPOTEKAHWS OTUX SABICHUW: PABHOMEPHOE H
PaBHOYCKOPEHHOE TPSMOJIMHEHHOE JBIKEHHE, CBOOOJHOE TMaJeHHe Tell, HEBECOMOCTH,
PAaBHOMEpHOE JBIKEHUE 110 OKPYKHOCTH, MHEPLUs, B3aUMOJEHCTBHE TEl, Iepeaada JaBJICHUs
TBEPJBIMU TEJAMH, KHUJIKOCTSIMHU U razamMu, aTMoc(hepHOe TaBieHNe, IIaBaHUE TEJ, pAaBHOBECHUE
TBEPABIX TE€J, KOJeOaTenbHOE ABMKEHNE, PE30HAHC, BOJHOBOE JBHKEHUE;

. ONIMCBHIBAaTh W3Y4YCHHBIE CBOMCTBA TEJI M MEXAHUYECKHUE SBICHHUS, HMCIOJb3Ys
¢u3nvecKkue BETMYUHBL: IyTh, CKOPOCTh, YCKOPEHHE, Macca Tella, INIOTHOCTh BEIIECTBa, CHJIA,
JABJICHUE, UMIYJIbC TeEJd, KMHETHMYECKass JHEPrus, NOTCHUHAIbHAs DHEPrHs, MEXaHU4ecKas
paboTa, Mexanuveckasi MOIHOCTbH, KI1/] mpocToro Mexanusma, cuiia TpeHHs, aMIUIUTYAA, TIEPUO.T
1 4acToTa KoJieOaHMil, JUIMHA BOJIHBI M CKOPOCTh €€ PaclpoCTpaHEeHMs; TPU OITMCAHUU TPABUIILHO
TpakTOBaTh (U3MUECKUNA CMBICT HCHOJb3YEMbIX BEIMYMH, HUX OOO3HAYEHUS U €IUHUIBI
U3MEpEeHus, HaXO0JAUTh (OPMYJbl, CBS3BIBAIOIINE JAHHYIO (U3UYECKYIO0 BEJIMYHUHY C APYTUMU
BEJINYNHAMU;

. AQHAJIM3UPOBATh CBOMCTBA TEJ, MEXAaHWUYECKHE SIBICHHUS M IPOLECCHI, MCIOIb3YS
(u3nyecKkue 3aKOHbI U NMPUHIMIIBI: 3aKOH COXPAaHEHUS! PHEPIHH, 3aKOH BCEMUPHOIO TATOTEHUS,
paBHoOAeicTByrOmas cuia, I, I u I1I 3akonsr HetoTOHA, 3aK0H cCOXpaHeHHs UIMITYJIbCa, 3aKOH ['yka,
3akoH [lackans, 3aKkoH Apxumeza; Mpy 3TOM pas3iindyaTh CJIOBECHYIO (OPMYIUPOBKY 3aKOHA U €r0
MAaTE€MaTHYECKOE BBIPAKEHUE;

. pa3nuyaTh OCHOBHBIE MPU3HAKU W3YYEHHBIX (DU3HUECKUX MOJIENIeN: MaTepraabHas
TOYKa, UHEpIHAJIbHAS CUCTEMA OTCUCTA,
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peraTh 3a/1a41, UCIOJIb3Ysl (pU3MUECKHe 3aKOHBI (3aKOH COXPAaHEHHS SYHEPIHH, 3aKOH
BCEMHUPHOI'O TAroTeHus, npuHuun cyneprnosuuuu cwi, I, II u III 3akonel HerooToHa, 3aKk0oH
COXpaHeHMs HMIynbca, 3akoH ['yka, 3akoH Ilackans, 3akoH Apxumena) U (QOPMYIIBI,
CBsI3bIBAIOIIME (PpU3MYECKHE BEIMYHMHBI (IIyTh, CKOPOCTh, YCKOPEHHE, Macca Tela, IUIOTHOCTb
BEIIECTBA, CHUJIA, JABJICHHWE, UMIIYJIbC Tea, KHHETHUYECKas SHEprus, MOTEHLMAaIbHAs SHEPIus,
MexaHuueckass pabota, MexaHuyeckass moiHocth, KIIJl mpocroro mexaHusma, cuiia TpEHUs
CKOJIbKEHUS, aMIUIMTyJa, [EepUOJl W YacToTa KojeOaHuM, JJIMHA BOJHBI U CKOPOCTb €€
pacnpoCTpaHEHus): Ha OCHOBE aHAJIM3a YCJIOBMS 33Jayd BbLACHATH (DU3MUECKHUE BEIUYMHBI U
(bopmyIbl, HeOOXOAUMBIE IS €€ PEIICHHS, U TIPOBOJANUTH PACUCTHI.

Buvinycknux nonyuum 603MOHCHOCMb HAYYUMBCA:

. HCII0JIb30BAaTh 3HAHUS O MEXAaHWYECKHUX SBJICHUSAX B MOBCETHEBHOM KHU3HM IS
obecrnieueHrs 0€30MacHOCTH MpU OOpallEeHUH ¢ TPUOOPAMH U TEXHUYECKUMU YCTPONUCTBAMHU, JIIs
COXpaHEHHUs 3/I0POBbsI U COOIIIOZCHUSI HOPM KOJIOTHYECKOTO MOBEICHUS B OKPYKAIOLIEH Ccpele;

. MPUBOJIUTh HPHUMEPHl MPAKTUYECKOTO HCMOIb30BaHUS (U3NYECKUX 3HAHUU O
MEXaHUYECKUX SBJICHUAX U GU3NYECKUX 3aKOHAX; UCIIOJIb30BaHNs BO30OHOBIISIEMBIX HCTOUHUKOB
SHEPTrUH; SKOJOTUYECKUX MOCIEACTBUM HCCIeI0BaHUS KOCMHUYECKOTO MPOCTPAHCTBA;

. pa3nuyath rPaHULbl MPUMEHUMOCTH (PU3HUECKUX 3aKOHOB, IIOHUMATh BCEOOIIMIA
xapakTep (yHIaMEHTAJIbHBIX 3aKOHOB (3aKOH COXPAaHEHUS MEXaHMYEeCKOW SHEpruu, 3aKOoH
COXPAaHEHHUs HMITYJbCa, 3aKOH BCEMHUPHOTO TATOTEHMS]) M OrPAHUYEHHOCTh HUCHOJIb30BaHUS
YaCcTHBIX 3aKOHOB (3akoH ['yka, 3aKkoH Apxumena u Jip.);

. npueMaM Toucka M (GOPMYIUPOBKH JOKa3aTeNIbCTB BBIIBUHYTHIX THUIOTE3 U
TEOPETUUYECKUX BBIBOJOB HA OCHOBE SMIMPUYECKH YCTAHOBICHHBIX (PaKTOB;

. HaXOJUTh AJECKBATHYIO NPEJIOKEHHOHN 3ajaue (PU3NYECKYI0 MOJIENb, pa3pellaTh
po0seMy Ha OCHOBE MMEIOIIMXCS 3HAaHUHM 0 MEXAHUKE C MCIOJIb30BAHUEM MATEMaTHYECKOIO
anmapara, OLl€HUBATh PEaTbHOCTb MOJYYEHHOTO 3Ha4eHUs (PU3NYECKON BEIMUNHBL

TenyioBbIe sIBJIEHUS

Ilo okoHuanuu uzyuenus Kypca 8binyCKHUK HAYYUMcs:

. pacro3HaBaTh TEIUIOBBIC SBJCHUS M OOBSICHATH HA OCHOBE MMEIOIIMXCS 3HAHHUI
OCHOBHBIE CBOMCTBA WJIHM YCIIOBHS MMPOTEKAHUS ATUX ABJICHUN: T dy3us, U3MEHEHUE 00beMa Tell
MIPU HAarpeBaHUH (OXJIAXKJICHUH ), O0JIbIIIAs CKUMAEMOCTh Ta30B, Masasi COKUMAEMOCTh JKUIKOCTEH
Y TBEPJBIX TEJ; TEIUIOBOE paBHOBECHE, UCIIApPEHHUE, KOHACHC AU, IIJIaBJIeHHEe, KPUCTAJTU3aIIHS,
KHUIIEHHE, BIKHOCTh BO3/lyXa, pa3nYHbIe CIOCOOBI TEIIoNepeIayn;

. OTHCHIBATh H3YUYEHHBIE CBOWMCTBA TE€N W TEMJIOBbIE SBJICHUS, HCIOJIb3YS
(bu3znyecKkue BETUYMHBI: KOJMYECTBO TEIUIOTHI, BHYTPEHHSSI SHEpPrusi, TeMIeparypa, yAelbHas
TEIUIOEMKOCTh BEILIECTBA, YAEIbHAs TEIIOTa IUIaBIEHUS U MapooOpa3oBaHus, yaelbHas TEeIIoTa
CropaHus TOIUIMBA, KOA(POUIIMEHT IOJIE3HOTO JCHCTBUS TEIUIOBOTO JBHUIaTelIs; MPHU OMHUCAHUU
MPaBWJIBHO TPAKTOBaTh (DU3MUECKUN CMBICT HCIOJIB3YEMbIX BEIHYMH, UX O00O03HAUEHUS H
€IMHULIBI U3MEPEHUS, HAXOIUTh (OPMYIbI, CBA3BIBAIOIINE JAHHYIO (DU3HUECKYI0 BEITUYHMHY C
JOPYTUMU BEJTMUYUHAMU;

. aHAJIM3UPOBATH CBOMCTBA TEJ, TEIJIOBBIE SIBIIEHUSI U MPOLECCHI, UCIONb3Ys 3aKOH
COXpaHEHHUs DHEPIUU; pa3nyaTh CIOBECHYIO (OPMYIHUPOBKY 3aKOHA U €r0 MaTEeMaTHYEeCKOe
BBIPAXKEHUE;
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. pa3nuyaTh OCHOBHBIE ITPU3HAKU MOJEJEH CTPOEHUs Ia30B, )KUJIKOCTEN U TBEPIBIX
TEI;

. pelaTh 3a1a4u, UCIOIb3ysl 3aKOH COXPAaHEHUS PHEPIMM B TEIJIOBBIX MpOIIECCaX,
(dopmyIbl, cBs3bIBatONINE (HPU3UYECKHE BEIMYMHBI (KOJIMYECTBO TEILIOTHI, BHYTPEHHSS SHEPIHs,
TeMIlepaTypa, yJelbHas TEIJIOEMKOCTh BEIIECTBa, YJAEJAbHAs TEIUIOTa IUIABJICHUS WU
napooOpa3oBaHus, yAeIbHas TEIUIOTa CTOPaHUs TOIUIHBA, KO3()(UIIMEHT MOJIe3HOro IeHCTBHS
TEIUIOBOT'O JIBUTraTEeNIsl): HA OCHOBE aHAIM3a YCIOBHS 3aJ1auM BBIJIENATH (PU3NYECKUE BEIMUUHBI U
(bopmyIbl, HEOOXOAMMEIE [T €€ PelIeHUs, U TIPOBOJAUTH PACUCTHI.

Buinycknux nonyuum 803mMoxicHOCMb HAYYUMBCAL:

MCI0JIb30BATh 3HAHUS O TEIJIOBBIX SIBJIEHUSAX B MOBCEHEBHOM XKU3HU JUIsl 0OecTieueHUs
0€30MacHOCTH IpU OOpallleHuu ¢ NpuOdopamMu U TEXHUYECKUMH YCTPOWCTBAMU, JUIsl COXPAHEHHUS
310pOBbs U COOMIOAECHUS HOPM SKOJIOTMUECKOTO MOBEJACHMS B OKpYXKAIOUIEH cpesie; MPUBOANUTD
MPUMEPBI IKOJIOTUUECKHX TMOCIEACTBUI paboThl nBurareneil BHyTpeHHero cropanus ([IBC),
TEIUIOBBIX U THJIPOIEKTPOCTAHIINM;

. MPUBOJIUTh HPHUMEPHl MPAKTUYECKOTO MCIOJIBb30BAHUA (PU3NUYECKUX 3HAHUU O
TEIJIOBBIX SIBICHHUSX;

. pasnuyarh rPAHUIBI IPUMEHUMOCTH (QU3NYECKUX 3aKOHOB, TOHUMATh BCEOOLTUI
xapaktep ¢GyHIaMEHTAJIbHBIX (PU3MYECKUX 3aKOHOB (3aKOH COXPAaHEHHUS SHEPTUU B TEIUIOBBIX
npoleccax) ¥ OrpaHHYeHHOCTh UCTOJIb30BaHHS YaCTHBIX 3aKOHOB;

. npueMaMm ToucKa M (OPMYIUPOBKH JOKAa3aTeNbCTB BBIIBUHYTHIX THUIIOTE3 U
TEOPETUYECKUX BBIBOJIOB HA OCHOBE SMITMPUUECKN YCTAaHOBJIEHHBIX (DAaKTOB;

. HaXOJUTh aJCKBAaTHYIO MPEIOKEHHON 3a/1adye (U3NYECKYI0 MOJENb, pa3peiaTh
npoOieMy Ha OCHOBE HMEIOIIMXCS 3HAaHUM O TEIJIOBBIX SBJIEHUSAX C HCIOJb30BaHUEM
MaTeMaTHYeCKOro ammapaTa ¥ OLICHMBAaTh PEaJbHOCTh IOJIYYEHHOTO 3HaueHUus (pumveckoi
BEJTUYMHBI.

DJIeKTprYecKre 1 MATHUTHbBIE SIBJICHUS

1lo oxonuanuu usyuenus Kypca 8binyCKHUK HAY4UmcsL:

. pacrno3HaBaTh JIEKTPOMArHUTHBIC SIBIICHUS U OOBSICHITh Ha OCHOBE MMEIOIINXCS
3HAHUA OCHOBHBIE CBOICTBA WJIM YCJIOBHUS MPOTEKAHMUS STHX SBJICHHM: SJIEKTpU3aLMs Tel,
B3aUMO/ICHCTBUE 3apsJOB, HAarpeBaHHE IMPOBOJHUKA C TOKOM, B3aUMOJICHCTBUE MAarHHUTOB,
AJIEKTPOMArHuTHAsE WHIAYKIMS, JEMCTBME MArHUTHOTO TOJS Ha MPOBOJHHUK C TOKOM,
MPSIMOJIMHEIHOE PACIIPOCTPaHEHHE CBETa, OTPAXKEHUE U MPEIOMIICHHE CBETA, TUCIEPCHUs CBETA;

. OTHCHIBATh U3YYEHHBIC CBOWCTBA TEJ U AJIEKTPOMATHUTHBIC SBIICHUS, UCIIONb3Ys
(busznuecKkue BENUYMHBI: DJICKTPUYECKUN 3apsl, CHJIa TOKa, SJIEKTPUUYECKOE HampsKeHHe,
AIIEKTPUYECKOE COMPOTUBIICHHUE, YIEIbHOE CONMPOTHBIICHHE BEIECTBA, pabOTa TOKA, MOUIHOCTh
TOKa, (JOKYCHOE PacCTOSHUE U ONTHUYECKas CHUJia JMH3bI; IPH OMHCAHUU MPAaBUILHO TPAKTOBATH
(bu3MUYeCKUit CMBICII HCIOJNBb3yeMbIX BEINUYHMH, HX O0O0O3HAUEHUS W EIUHHULBI H3MEPEHUS,
yKa3bIBaTh ()OPMYIIbI, CBSI3bIBAIOIINE JAHHYIO (PU3UUYECKYIO BEIMUUHY C APYTUMU BETUYUHAMU;

. aQHAJIN3MPOBAaTh CBOWMCTBA TEJ, JJIEKTPOMAarHWUTHBIE SIBICHUS M IPOLECCHI,
UCTOJb3Yys (U3UYECKUE 3aKOHBI: 3aKOH COXPAaHEHMs AJIEKTPUUYECKOTOo 3apsijia, 3akoH Oma Juis
ydJacTKa LIenH, 3aKoH J[xoyns—JIenna, 3aKoH NpsMOJIMHENHOTO paclIpOCTPAHEHUs CBETA, 3aKOH
OTpa)KEHMsI CBETA, 3aKOH MPEIOMIIEHHUS CBETa; IPU 3TOM Pa3IN4aTh CIOBECHYIO (OPMYIHUPOBKY
3aKOHA U €r0 MaTeMAaTUYECKOE BBIPAKEHUE;
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. pemaTh 3aJa4M, UCTIONb3ys (pu3nUecKue 3aKoHbI (3akoH OMa JUis yyacTKa LIemH,
3aKkoH [[xoyna—IJleHna, 3aKkOH NPSAMOJIMHEHHOIO PacIpOCTPAaHEHUs CBETa, 3aKOH OTPAKEHUs
CBETa, 3aKOH MPEIOMJICHHS CBeTa) W (OPMYIIbI, CBA3BIBAIOUINE (DU3NYECKUE BEIMYUHBI (CHIIa
TOKA, IEKTPUUECKOE HANpPSHKEHUE, SJIEKTPUUECKOE CONPOTUBIIEHUE, YIECIBHOE CONPOTUBIICHUE
BEIIeCTBa, padoTa TOKA, MOIIHOCTh TOKa, (POKYCHOE pacCTOSIHHE M OINTHYECKas CHJa JIMH3BI,
(bopMynBl pacue€Ta IEKTPUYECKOTO COMPOTHUBIICHHUS MPHU TOCIEAOBATEIFHOM H HapaJlIebHOM
COCJMHEHUHU IMPOBOJHUKOB); HAa OCHOBE aHalM3a YCIOBHS 3aJaddl BBLICIATH (U3NUECKUE
BEJIMYUHBI ¥ HOPMYITBI, HEOOXOIUMBIE JUTS €€ PEHICHUs, U TPOBOJUTH PACUCTHI.

Buinycknux nonyuum 803mMoxicHOCMb HAYYUMBCAL:

. WCII0JIb30BaTh 3HAHMS 00 3JIEKTPOMArHUTHBIX SIBJICHUSAX B MOBCEAHEBHOMN KU3HU
i obecrieyeHust 0e30MacHOCTU ITpH 00pallleHny ¢ MpUOOpaMu U TEXHUYECKUMHU YCTPOMCTBaMH,
JUI COXPaHEHMsI 3/10pOBbsS U COOJIIOJIEHUS HOPM 3KOJIOTMYECKOIO MOBEAEHHUS B OKpYKarollen
cpene;

. MPUBOJIUTh HPHUMEPHl MPAKTUYECKOTO MCIOJIb30BAHUA (PU3NUYECKUX 3HAHUU O
AIIEKTPOMArHUTHBIX SIBJICHUSIX;

. pa3nuyarh rPAHUIBI IPUMEHUMOCTH (QU3NYECKUX 3aKOHOB, TOHUMATh BCEOOLTUI
XxapakTep (yHIAaMEHTAJbHBIX 3aKOHOB (3aKOH COXpaHEHMs JJEKTPUYECKOTO 3apsia) u
OTPaHMYEHHOCTh HCIOJIb30BaHUS YAaCTHBIX 3aKOHOB (3akoH OMa 1js yyacTKa LIEeNH, 3aKOH
Jxoymsi—Jlenna u ap.);

npueéMaM MOCTPOSHUS (PU3UUECKUX MOJIeTIeH, moucka U POPMYITUPOBKH JTI0KA3ATEIHCTB
BBIJIBUHYTBIX THUIIOTE3 U TEOPETUYECKUX BBIBOJOB Ha OCHOBE AMIMPUYECKH YCTAHOBJIEHHBIX
(hakToB;

. HaxXOJUTh aJCKBAaTHYIO MPEIOKEHHON 3a/1adye (U3NYECKYI0 MOJENb, pa3pelaTh
po0ieMy Ha OCHOBE UMEIOIIMXCS 3HAHUM 00 3JIEKTPOMArHUTHBIX SBJICHUSX C UCIOJIB30BaHUEM
MaTeMaTHYeCKOro ammapata ¥ OIEHHBAaTh PEaJbHOCTh IMOJYYEHHOTO 3HaueHUs (QU3ndecKon
BEJTUYMHBI.

KBaHTOBBIC SIBJICHUA

1lo oxonuanuu usyuenus Kypca 8binyCKHUK HAY4UmcsL:

. pacrno3HaBaTh KBAHTOBBIE SBJICHUSI U OOBSCHATH HA OCHOBE MMEIOIIUXCS 3HAHUMN
OCHOBHBIE CBOMCTBA WJIM YCJOBHS MPOTEKAHUS 3TUX SBJIICHUN: €CTECTBEHHAs] M MCKYCCTBEHHAs
Pal0aKTUBHOCTh, BOSHUKHOBEHHE JTMHEHYATOTO CIEKTPA U3ITy4EHUSs;

. OTHCHIBATh U3YYEHHBIC KBAHTOBBIC SIBJICHUS, UCIONB3YS (PU3MUECKUE BETUUYHHBDIL:
CKOPOCTh DJIEKTPOMArHUTHBIX BOJIH, JJIMHA BOJHBI M YacTOTa CBETA, MEPHUOJ Moypacnajia; npu
OTHMCAHUU MPABUIBLHO TPAKTOBATH (PU3NYECKUI CMBICI UCTIOJIB3yEMbIX BEJIMUMH, HX 0003HAUCHUS
U eIUHUIBI U3MEPEHUS; YKa3bIBaTh (POPMYIIBI, CBS3BIBAIOIINE JAHHYIO (PU3UYECKYIO BEIHUUHY C
JIPYTMMU BETUYMHAMU, BBIYUCIATH 3HaU€HUE (PU3NUECKON BETUUHUHBI;

. aHAJIM3UPOBATh KBAHTOBBIC SIBIICHUS, MCHOIB3Ys (U3NYECKUE 3aKOHBI U
MOCTYJIaThl: 3aKOH COXpPAHEHHUS SHEPTrUU, 3aKOH COXPAHEHHUS DJIEKTPUUECKOTO 3apsija, 3aKOH
COXPAaHEHHUsI MacCOBOTO YHMCJIA, 3aKOHOMEPHOCTHU U3JTYy4EHHUs U MOTJIOLIEHUS CBETA aTOMOM;

. pa3nuyaTh OCHOBHBIE PU3HAKU IIJIAHETAPHOW MOJEIN aTOMa, HYKJIIOHHOW MOJENN
aTOMHOTO $/1pa;

. IIPUBOJIUTH NPUMEPHI MPOSBIEHUS B IPUPOJE U MPAKTUYECKOTO HCIIOJIB30BAHUS
PaAMOaKTUBHOCTH, SJIEPHBIX U TEPMOSACPHBIX pEeaKIIUii, TMHEWYATHIX CIIEKTPOB.

Buinycxkuux nonyuum 603mMoACHOCMb HAYYUMBCL:
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.

® HCII0JIb30BATh IIOJIYYCHHBIC 3HAHUA B HOBCGI[HGBHOﬁ JKU3HU IIpU O6paH_I€HI/II/I C
npubopamu (CUETYMK HOHUBUPYIOIIMX YaCTUI, JO3UMETP), ATl COXPAaHEHHUS 3I0POBBS H
COOJIIOJICHUS HOPM KOJIOTUYECKOTO TIOBEJICHUS B OKPY)KAIOLIEH cpefe;

® COOTHOCHUTD SHCPTHUIO CBA3HU ATOMHBIX SAJICP C I[eCI)eKTOM MaccChI,

° IMPUBOAUTH MPHUMEPHI BJIMAHUA PaJMOAKTUBHBIX PI3J'Iy‘I€HPIfI Ha )KXUBBIC OPraHu3Mbl;
IMOHUMATD MMPHUHIUII HCﬁCTBHﬂ A03UMETPA,

° IIOHUMATh JKOJOTNYECKHEC HpO6JI€MI)I, BO3HHUKAOIIMWEC TIIPpHU HCIIOJb30BaHUUN
ATOMHBIX BHCKTpOCTaHHHﬁ, U IIyTU PCIICHHA ITHUX HpO6JIeM, MNEPCHCKTUBLI KMCIOJIb30BAHUA
YIIPaBIIEMOTO TEPMOSACPHOTO CHHTE3A.

DJIeMeHThI ACTPOHOMMU

Ilo oxoHuanuu uzyyenus Kypca 8blNYCKHUK HAYUUMCA!

° pasiindaTb OCHOBHBIC NPU3HAKU CYTOYHOI'O BpallCHHA 3Bé3Z[HOl"O He6a, JBUXCHUSA
JIynsel, ComnHIIa ¥ TJIaHET OTHOCUTENLHO 3BE3/;

° IIOHUMATD Pa3JIndusd MCKIY FCJ'H/IOHGHTPI/I‘IGCKOI\/’I nu FCOHGHTpH‘IGCKOfI CHUCTEMaMHU
MUpA.

BoinycKHUK noayuum 603MOMCHOCIb HAYYUNBCAL:

° YKa3bIBaTh O6HH/I€ CBOMCTBA W OTIWYHA INIAHET 3EMHOM rpynmnsl W IIJIAHET-
TUTaHTOB; MaJbIX Tel COJIHEUHOW CUCTEMBI U OOJIBIITNX TIJIAHET; MOJIb30BATHCS KapTOH 3BE3AHOTO
HeOa pu HaOJIOIEHUSX 3BE3THOTO Heoa;

. pa3nuyaTh OCHOBHBIE XapaKTepUCTUKU 3BE31 (pa3mep, LBET, TEeMIlepaTypa),
COOTHOCHTB IIBET 3BE3bI C €¢ TEMIIEPaTypOH;

. pa3IuyaTh THIIOTE3bI O MPOUCX0KAeHNUH COTHEYHOH CHCTEMBI.
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