AHHOTanMs K padoyeii mporpamMme 1o pu3uKe 1Jas 00y4AOIIUXCSA
8 - 11 kaaccoB (| Bua, | Bapuanr)

Pabouas nporpamma mno ¢usuke s odydaromuxces 8 -11 kmaccos (I Bua, |
BapUaHT) OCHOBHOIO OOIIEro oOpa3oBaHMs COCTaBjJ€HAa Ha OCHOBE MPOTPaMMBbI IO
busuke nas  7-9 kmaccoB: / aBrop-coctaButenb [.I'. TemokoBa — M3paTenbcTBO
«Yuurenby, 2019. (pabouas mporpamma k ymuanu YMK A. B. Ilepwimkuna, E. M.
['yTHUK).

B cootBerctBuu ¢ yueOubiM miianoMm ['KOY mikonbi-uHTepHata r. Tuxopelka,
u3ydeHue (PU3UKHU CKIAbIBACTCS CIACAYIONINM 00pa3oM:

8 Kiacc - 2 gaca

9 knacc — 2 gaca

10 xmacc - 3 yaca

11 knacc — 3 gaca

Ieau u 3axa4yu Kypca:

- 3HAKOMCTBO Y4YalIUXCSi C METOJOM HAy4YHOrO0 IO3HAHUS U METOAaMu
UCCJIEIOBaHUS OOBEKTOB U SIBIICHUN IPUPOIBL;

- mpuoOpeTeHHEe y4YallUMHUCS 3HAHUA O MEXaHWYECKUX, TEIJIOBBIX,
AJIIEKTPOMArHUTHBIX W KBAHTOBBIX  SIBICHUAX,  (U3MUECKUX  BEJIMYMHAX,
XapaKTepU3yIOIIUX ITH SIBJICHHUS;

- (opMupoBaHMEe y ydamMxcs YMEHHN HaOMIOAaTh MPUPOJHBIC SIBICHUS U
BBITIOJIHATD OIBITHI, Ja00OpaTOpPHbIE PaOOThl M SKCIIEPUMEHTAIbHBIE UCCIICIOBAHUS C
WCIIOJIb30BaHUEM U3MEPUTEIIbHBIX MTPUOOPOB, IUPOKO MPUMEHSIEMBIX B TPAKTUYECKON
KU3HU;

- OBJIQJICHUE YYAIIUMUCS TAKUMH OOIICHAYUYHBIMHU MOHSITUSMHU, KaK MPUPOTHOE
SBJICHUE, SMIIUPUYECKA YCTAHOBJEHHBIN (hakT, mpodiiemMa, TUIIOTE3a, TEOPETUUCCKUM
BBIBO/I, PE3YJIbTAT IKCIIEPUMEHTAIILHON TPOBEPKH;

- TMOHMMAaHWE YYallMMHCS OTJIWYUKA HAyYHBIX JAHHBIX OT HEMPOBEPEHHOU
uH(dOpMaIUK, IEHHOCTH HAYKH ISl YIOBJIECTBOPEHHUS OBITOBBIX, MPOU3BOJCTBEHHBIX U
KyJbTYPHBIX MTOTPEOHOCTEHN YeToBEKa.

- YCBOCHHE YYallUMHUCA CMBICIIa OCHOBHBIX TOHSTHH W 3aKOHOB (DU3HKH,
B3aMMOCBSI3H MEXKAY HUMU;

- (hopMHpoOBaHME CUCTEMBI HAYYHBIX 3HAHUU O MPUPOJE, €€ PyHIaMEHTATbHBIX
3aKOHaX JJIsl MIOCTPOEHUS MPE/ICTaBICHUS O (PU3UYECKONU KapTUHE MUPA;

-CUCTEeMaTH3alusl 3HAHUM 0 MHOTO00pa3uu OOBEKTOB W SBICHUU MPHUPOJIBI, O
3aKOHOMEPHOCTSIX MPOLECCOB M O 3aKOHax (DM3MKU JJIs1 OCO3HAHUS BO3MOXKHOCTH
Pa3yMHOTO  HCIOJB30BaHUS JIOCTIDKCHHH Haykd B JIalibHEMIIEM  pa3BUTUU
[MBWIN3ALINH;

-bopMupoOBaHUE YOEKIESHHOCTH B ITIO3HABAEMOCTH OKPYXAIOIIEro MHpa M
JIOCTOBEPHOCTH HAYYHBIX METOJIOB €r0 U3yUYCHUS;

-OpraHu3ainusi SKOJIOTMYECKOTO MBIIIJIEHUS M ILEHHOCTHOTO OTHOIIEHUS K
NPUPOJE;

- Pa3BUTHE MO3HABATEIHLHBIX HHTEPECOB U TBOPUECKUX CIIOCOOHOCTEH yUaruxcs,
a TakkKe WHTepeca K PaCIIMPEeHUI0 W YIIIyOneHWio (U3MYeCKHX 3HAHWW U BBIOOpA
bu3UKK Kak TPOQUILHOTO MIPEAMETA;



-OBJIa/ICHUE YMEHUSIMU [IPOBOAUTH HAOIIOACHHSI IPUPOIHBIX SIBJICHUH, ONUCHIBATh
U 0000marhs pe3yapTaThl HAOJIIOJEHUI, HCIOJIb30BaTh IPOCTbIE H3MEPUTEIbHBIE
npuOOpHI 1Sl U3yUEHUS] PU3NYECKUX SBJICHU;

- MIPEACTABIIATh PE3YJIbTAThl HAOIIOAEHUN WIM U3MEPEHUIN C IIOMOIIbIO TaOJull,
rpaUKOB M BBIABIATH Ha 3TOM OCHOBE IMIMPUYECKUE 3aBHCHUMOCTH; IPUMEHATH
NOJlyYEHHBbIE 3HAHUS U1 OOBSICHEHHA pa3HOOOpa3HBIX MPHUPOJHBIX SIBICHUNH U
IIPOLIECCOB, IPUHLUIIOB IEUCTBUS BaXKHEUIINX TEXHUUECKUX YCTPOUCTB, ISl PELLICHUS
buznyeckux 3aaay;

- HCTOJIb30BAHUE ITOJIYYEHHBIX 3HAHUM U YMEHMUM Ul PEIICHUS NPAKTUYECKUX
3aJlad  MOBCEIHEBHOW KU3HHM, oOecreueHuss O€30MaCHOCTH CBOEW  JKU3HH,
PalMOHAIIBHOTO MPUPOAOIIOIB30BAHUS U OXPaHbl OKPYKAIOLIEN CPENBL;

-UCTIONIb30BAHUE TMPUOOPETEHHBIX 3HAHUH M YMEHUS B IPAKTHUYECKOH
NEATEIbHOCTH W MOBCEIHEBHOW >KU3HU AJIA o0OecrieueHuss 0€30MacHOCTA B MPOLECCE
UCIIOJIb30BAaHUSl TPAHCIIOPTHBIX CPENCTB, 3JIEKTPOOBITOBBIX MPUOOPOB, JIEKTPOHHOM
TEXHUKU; KOHTPOJIS 3a UCIIPABHOCTBIO JIEKTPOIPOBOIKH, BOJOIIPOBOA, CAHTEXHUKH U
ra30BbIX IPUOOPOB B KBAPTUPE; PALIUOHATILHOTO MPUMEHEHHSI POCTHIX MEXaHU3MOB.

OO0mas xapakTepucTHKA Kypca

Kypc ¢u3nku Ha CTynmeHM OCHOBHOIO 0OIEro oOpa3oBaHUs HaIlpaBJIEH Ha
(dopMupoBaHue y 00yyarouxcst NPeACTaBIEHUH 0 MHOT000pa3uu 0ObEKTOB U SIBJICHUN
IPUPOABI, O 3aKOHOMEPHOCTSAX MPOLECCOB M O 3aKOHAX (DU3UKU JUIsl OCO3HAHUA
BO3MOKHOCTH Pa3yMHOTO HCIIOJIb30BaHUS JOCTH)KEHUM HAyKH B JalbHEUIIEM
Pa3BUTHM IIMBUJIM3ALNUH, BOOPYX AET OOYYAIOMIMXCS HAYyYHBIM METOJIOM MO3HAHUA,
MO3BOJISIOLIMM OJIy4aTh OOBEKTUBHBIE 3HAHUS 00 OKPYXKAIOIEM MHpE.

®u3uka Kak ydyeOHas JUCUUIUIMHA NpeIMeTHOM obsactu «MaTeMaTtuyeckue
peaMEThI» 00eCleurnBacT:

- BBISIBUTH W OOBACHHUTH 3aKOHBI NPUPOJBI, KOTOPBIMHU ONPENEISAIOTCS BCE
(bu3nYecKue ABIICHUS,

- OBJIQJICHHE OOIIMMU 3aKOHOMEPHOCTSMU SIBICHUN MPUPOIbI, CBONCTBAMH , a
TaKXKe 3aKOHAMHU €€ IBUKCHUS,

-(popmupoBaHue cucTemMbl GU3NYECKUX 3HAHUN KaK KOMIIOHEHTa LEJIOCTHOCTH
HAay4YHOU KapThl MUPA;

- OBJIaJICHUE HAYYHBIM IIOJXO0JIOM K PELICHUIO Pa3JINYHbIX 3a/1a4;

-OBJIaJIEHUE YMEHUAMH (POPMYIMPOBATH TUIIOTE3bI, KOHCTPYUPOBATh, IPOBOAUTD
DKCIIEPUMEHTBHI, OLICHUBATH MOJYYEHHBIE PE3YJIbTATHI,

- OBJIAJICHUE YMEHUEM COIOCTABIIITh DKCIEPUMEHTAJIBHBIE U TEOPETUUYECKHE
3HAHMS C OOBEKTUBHBIMU PEATUSAMHU JKU3HMU;

- BOCIIUTAHHE OTBETCTBEHHOTO M OE€pPEKHOr0 OTHOIICHMS K OKPY>KaIoIlIeH cpene,
OCO3HAaHHE 3HAYMMOCTHU KOHIIENIMN YCTOMYUBOTO PA3BUTHA.

N3yuenue ¢usuku B §8-11 kiaccax MOCTPOEHO C YYETOM Pa3BUTHUSI OCHOBHBIX
buznyeCKUX MOHITHIA, MPEEMCTBEHHO OT Kypca K KypCy U OT T€MbI K TEME B KaXKIOM

Kypce.
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Yposenb obpazoBanwus (kiaacc) 8-11 ki (| Bua, | Bapuant)
KonmuectBo yacoB 340 4 (8xin-684,9x1-684,10k51-1024,1 1k51-1024)

VYyurens 3agaenposckas Enena HukonaesHa
[TporpamMma paspaboTaHa Ha OCHOBE HporpamMmbl 1m0 dusuke st 7-9 kiaccos: /

aBTop-coctasutenb [.I'. TemokoBa — M3marenbctBo «Yuurenby, 2019. (pabouas
aporpamMma K Juauu YMK A. B. Ilepeiiukuba, E. M. I'vTHUK).




1. IlosicHUTe/IbHASL 3alIUCKA

Pabouas nporpamma no npeamery «®usuka» maia 8-11 ki (I Bum, | Bapuanr)
COCTaBJieHa Ha OCHOBE MporpaMMmbl Mo ¢u3uke i1 7-9 kjgaccoB: /  aBTOp-
cocraButenb I.I'. TenrokoBa — M3aarenscTBo «Yuutenby, 2019. (pabouas mporpamma
k tuann YMK A. B. Ilepeiikuna, E. M. I'yTHUK).

Ona BKIIIOYaeT B ce0s BCe paslielibl DJIEMEHTApHOrO Kypca (UM3UKH U HUMEET
3aBEPUICHHBIN XapaKTep.

[enu n3ydyenust U3UKKA B OCHOBHOM IIIKOJIE CIEIYIOIINE:

-pa3BUTHE UHTEPECOB U CIIOCOOHOCTEN yJalIMXcsl HA OCHOBE NEpeiayu UM
3HAHWUU U ONBITA TO3HABATEIILHOW U TBOPUYECKOW JIESITEITBHOCTH ;

-[IOHUMAaHKE YYaIllUMHCS CMbICJIAa OCHOBHBIX HAYYHBIX TOHSATUH U 3aKOHOB
(hU3UKH, B3aMMOCBSI3U MEK]ly HUMH,

- cUCTeMaTHh3alrs 3HaHUH O MHOT000Opa3uu OOBEKTOB U SIBIIEHUI MTPUPOLBI, O
3aKOHOMEPHOCTSIX MPOIIECCOB U O 3aKOHAX (DM3UKU JJIsI OCO3HAHUS BO3MOKHOCTHU
Pa3yMHOTO UCIOJIb30BAHUS JOCTUKEHNUN HAYKH B JaJIbHEUIIIEM Pa3BUTHH
IMBWIN3ALINH;

- (hopmupoBaHue yOEKIEHHOCTH B IO3HABAEMOCTH OKPYKAIOIIEr0 MUpa U
JIOCTOBEPHOCTH HAYYHBIX METOJOB €T0 U3yYEHHUS;

-OpraHu3anys 3KOJOTNYECKOrO MBIIUIEHHS U IEHHOCTHOI'O OTHOIICHUS K
PUPOJIE;

- pa3BUTHUE NO3HABATEIbHBIX NHTEPECOB U TBOPUYECKUX CIIOCOOHOCTEN ydalUXCH,
a TaKXe MHTEpeca K paClIMPEHUIO U yriyO0JaeHu o (PU3nUecKrux 3HaHui U BbIOOpa
(buU3UKK KaK TpO(HUIBHOTO MpeAMETA.

JloctrkeHnue uenei 00ecrevynBaeTcs peleHueM CIeIyIOIUX 3a1a4:

-3HAaKOMCTBO YYAIIUXCS C METOJIOM HAYYHOTO O3HAHUS U METOIAMHU
UCCJIEI0BAHNS OOBEKTOB U SIBJIEHUN TPUPOBL;

-MPUOOPETEHUE YUAIIUMHUCS 3HAHUN O MEXaHUYECKHX, TETUIOBBIX,
AJIEKTPOMATHUTHBIX U KBAaHTOBBIX SIBICHUSX, PU3NUECKUX BETUYMHAX,
XapaKTEepU3YIOIINX 3TH SIBJICHUS,

-(popMHpOBaHKE y YUAIIUXCA YMEHUN HAOIIOAATh MPUPOJIHBIC SIBJICHUS U
BBITIOJIHATDH OIBITHI, JIJAOOPATOPHBIE PAOOTHI U SKCIIEPUMEHTAJIBHBIE UCCIIEIOBAHUS C
UCITIOJIb30BAHUEM U3MEPUTEIBHBIX IPUOOPOB, MIUPOKO MPUMEHSIEMBIX B TPAKTUYECKOMN
KU3HU;

- OBJIAJICHUE YYAIIUMUCS TAKUMH OOIIEHAYYHBIMH MOHATUSAMM, KaK IPUPOJHOE
SBJICHHE, SMIIMPUYECKN YCTAHOBIIEHHBIN (aKT, MpoOaeMa, TUI0Te3a, TEOPETUYECKHM
BBIBOJI, PE3YJbTAT 3KCIEPUMEHTAIBHON MTPOBEPKHU;

- MIOHUMAaHUE YYalIUMUCS OTJINYUN HAYYHBIX JJAHHBIX OT HEPOBEPEHHOM
uH(pOpMaIUK, [IEHHOCTU HAYKU JUIsl YIOBJIETBOPEHUS OBITOBBIX, IPOU3BOJCTBEHHBIX U
KYJbTYPHBIX TOTPEOHOCTEN YeIoBeKa.

2. O0mas xapakTepucTuKa y4e0HOro mnpeaMera

koapHBIA Kype (U3UKH - CUCTEMOOOPA3YIOIIMN ISl €CTECTBEHHO-HAYYHBIX
IpEeIMETOB, IOCKOJIbKY (PU3MUecKHe 3aKOHBI, JIeKAIlMe B OCHOBE MHPO3JaHMUS,
SBIISIIOTCS OCHOBOM COZiepKaHMs KypCOB XUMHUH, OMOJIOTUH, reorpauu 1 aCTpPOHOMUH.
dusuka- Hayka, u3yvarouias HauboJjiee 00IIMe 3aKOHOMEPHOCTU SIBJICHUM MPHUPOJIBI,
CBOICTBA W CTPOEHUE MAaTepUH, 3aKOHbl €€ JBHKEHHs. Dusuka BOOpPYKaeT
HIKOJIbHUKOB HAyYHBIM METOJIOM TO3HAHUS, MO3BOJISIIOUIUM MOJy4aTh OOBEKTHUBHBIE
3HaHMs 00 okpyxaromeM mupe. B 8 m 9 kiaccax NpoOUCXOAUT 3HAKOMCTBO C



¢u3nUecKUMHU SBJICHUSMHU, METOJ0OM HAY4YHOTO MO3HAHUS, (OPMHUPOBAHNE OCHOBHBIX
¢u3nUecKux TMOHATHH, MPUOOPETEHHE YMEHUN H3MepATh (PU3MUECKUE BEIUYMHBI,
IPOBOJIUTH Ja0OPATOPHBII SKCIIEPUMEHT I10 3a/1aHHON CXeMe.

JlaHHBIf ~ Kypc  sBISeTCS  OJHMM M3  3BEHeB B (OPMHUPOBAHHUU
€CTECTBEHHO - HAyYHBIX 3HAHUH ydaluxcs Hapsay ¢ XUMHen, OHoIoruei, reorpaguei.
[lpuHin mocTpoeHuss Kypca -0O0beAMHEHHE H3y4aeMbIX (AKTOB BOKPYT OOIIMX
dusznyeckux uuen. ITo MO3BOJIUIO pPaCCMAaTPUBATh OT/CIbHBIC SIBJICHHS M 3aKOHBI KaK
YyacTHple cllyyan Oojee OOIMX TMOJOXKEHMH HAyKd, 4YTO CIIOCOOCTBYET
NOHMMAHUIO  MaTepuala,  pPa3BUTHIO  JIOTHUYECKOrO  MBINUICHHS, a  He
IPOCTOMY 3ay4MBaHUIO ¢dakToB.

N3yuenue cTpoeHus BemlecTBAa B 8§ Kiacce CO3/aeT MpEACTaBICHUS O
MO03HABAEMOCTU SIBJICHUN, HMX OOYCJIOBIEHHOCTH, O BO3MOXXHOCTH HEMPEPHIBHOTO
yri1yOJeHMsl U TIONIOJHEHNS 3HAaHUI: MOJIEKyJla — aTOM; CTPOCHHE aTOMa — JIEKTPOH.
Jlanee 5TU 3HaHMUS UCHOJB3YIOTCS MPU U3YYEHUH MACChl, TNIOTHOCTH, JABJICHUS Ta3a,

3aKOHa HaCKaJIH, 00BSICHCHUHN N3MCHCHMUA aTMOC(l)epHOI‘O
JaBJICHHA.

B 9 KIacCcc IpoaAO0IKACTCA  HCIIOJIB30BAHHC 3HAHUU 0) MOJICKYJIax
Inpu HN3y4YCHHUU TCIIJIOBBIX SIBIICHUM. CBGI[CHI/IH 110 BHGKTPOHHOﬁ
TCOPHUHN BBOJATCA B pas3acic «3J’I€KTpI/I‘-ICCKI/IC SIBJICHUS). I[aﬂee
HN3Yy4aroTCs QJICKTPOMArHuTHBIC n CBCTOBBIC SIBJICHUS.

Kypc ¢wusukun 11  kmacca  pacmpsieT M CUCTEMATU3UPYET  3HAHMS
no ¢Qusuke, modydyeHHble ywammumucs B 9 w10 kmaccax, noaHUMAas
VX Ha YPOBEHb 3aKOHOB.

B 11 xnacce HayumHaeTcss W3YyYEHUE OCHOBHBIX (DU3UUYECKUX 3aKOHOB,
nabopatopHble pabOThl CTAHOBATCS 00Jie€  CIOXKHBIMM, IIKOJIBHUKU  y4aTcs
IUJAHUPOBATh  JKCIIEPUMEHT  camocToATeNnbHO.  IIporpamMma, Kak  IpaBMiIo,
npeaycMaTpuBaeT UCTIONIb30BaHUue MexayHapoaaon cuctemsl eaunauil (CH1) u numb
B OTHEJBHBIX CIIy4asix JOIYCKAaeT K IPUMEHEHUIO TAKME BHECUCTEMHBIE €IMHUIIBI, KaK
MUJUIUMETP PTYTHOTO CTOJ0a U KMUJIOBATT-4yac.

N3ydenne pu3nku mMo3BOJISIET CPOPMUPOBATh Y TIIYXUX Y4YalIUXCS OCHOBHOM
IIKOJIBI JOCTaTOYHO  LIMPOKOE IMPEACTAaBICHHE O (PU3MUECKOM KapTHHE MHpa, a TaKkKe
HOATOTOBUTH UX K BEIOOPY Mpodeccuu, MO3BOISIET HAKOMUTh JOCTATOYHBIN  CIIOBapHBIi
3anac GU3MYECKUX TEPMUHOB JJI1 YCBOEHHUS IpeaMeETa.

3. MecTro mpeamera B y4eOHOM IJIaHE
Pacnpenenenue yacoB no Kiaccam
KosmyecTBo 4acoB B HEAEINIO MO KJIaccam

8 xiacc 9 knacc 10 xnacc I 1knacc
2 2 3 3

4. Conepxanne y4eOHOro mpeamMera

8 kiacc

®u3uka u pusnyecKkue MeToAbl U3y4eHusi npupoabl ( 6 1)

®dusnka — Hayka o npupoje. HaGmonenus u onucanvue GuU3nueckux siBICHUM.
DuU3nveCKu 3KcepuMenT. Gru3nueckrue CBOMCTBA Tel. MeXyHapoIHasi CUCTEMA
eaunull. HaOmonenue u onvcanue Guanyeckux siBjieHuid. MojenupoBaHue sBICHUN U
00BEKTOB MIpUPOibl. Du3NUecKue BeMUUHbL. M3Mepenns (pu3ndecKux BEITUUMH:
JUTUHBI, BpeMeHU, TeMiiepatrypbl. uznyeckue npuoopbl. TOUHOCTH U MOTPEIIHOCTh
n3MepeHui. Gu3nyecKre 3aKOHbI U 3aKOHOMEpHOCTU. Du3rka u TexHuka. Hayunbii



MeTo no3Hanus. Pons ¢pusuku B popMupoBaHuM Hay4dHOU KapTuHbl Mupa. Kparkas
MCTOPUSI OCHOBHBIX HAYYHBIX OTKpbITHI. Hayka u TexHuka.

3aKOHBI COXpaHEHHUS UMITYJIbCA U MeXaHUYeCKOM YHeprum ( 9 4)

Cmpoenue u ceoiicmea éeujecmea

ATOMHO- MOJIEKYJISIPHOE CTPOEHUE BelecTBa. ONBIThI, JOKa3bIBAIOIINE aTOMHOE
CTPOEHHE BellecTBa. TermioBoe IBUKEHNE aTOMOB U MOJIEKYJI. BpoyHOBCKOE
newkenne. Jlnddysus B razax, )KUIKOCTIX U TBEPABIX Tellax. ATperaTHble COCTOSHHUS
BeliecTBa. CTpoeHue ra3oB, JKUIKOCTEN U TBEP/IbIX TElL.

Mexannyeckue siBjieHus ( 53 4)

Kunemamuka.

MartepuanpHas To4Yka Kak Mojenb (Qusudyeckoro tena. OTHOCHUTENBHOCTD
MEXaHU4ecKoro nBwxkeHus. Tpaekropus. IlyTh — ckansgpHas BenuuuHa. Cucrema
otrcueta. PaBHOMepHOE npsMoiinHeiHoe 1BrkeHrne. CKOPOCTh — BEKTOPHAS BEJIMUYMHA.
['paduixy 3aBUCUMOCTH ITyTH U MOJIYJISI CKOPOCTH OT BPEMEHU JABUKECHUU.

Hunamuka.

Nuepuus. UueptHOCTh TEN. B3aumopelicteue ten. Macca- ckaisipHast BeJIM4rnHa.
[InoTHOCTH BeniecTBa. Cuia —BEKTOpHas BeauuyuHa. J[Brmxenue u cuiia. Cuiia TSKECTH.
3akoH BcemupHoro tsarorenust. Cuiia ynpyroctu. 3akoH ['yka. Bec Tena. HeBecoMocTs.
L{enTp TsKECTH. Y CIIOBHE PABHOBECHSI TBEPIOIO TEIA.

9 kJ1ace
Mexannueckue siBieHus (32 4)
HHunamuka

JlaBnenue. /laBnenue TBepabIX Ted. Equnuiiel uamepenus gapienus. Criocoobl
M3MEHeHus naBieHus. Jlapienue rasa. [lepenada naBiaeHus ra3amu U )KUIKOCTSIMU.
3akoH [lackansd. /[aBneHne )KUAKOCTH U Ta3a HA MOTPYKEHHOE B HUX TEJ0. 3aKOH
Apxumena. [IimaBanue Ten u cynos. BozayxormiaBanue. Y cia0Bus IJIaBaHUS TEIL.

3aK0OHBI COXpaHEeHHUsI UMITYJIbCA U MeXaHn4eckoi YHeprum ( 36 4)

Mexanuueckue Ko1e0anus u 60JHbl

Mexanuueckast padbota. MomHocTh. [loTeHIManbHass U KUHETHYECKas YHEPTHS.
3aKOH COXpaHEHHUs IOJIHOW MeXaHWuyeckod sHepruu. IIpeBpalieHne OJHOTO BHUJIA
MEXaHMYECKOI SHEPTUU B IPYTOW. 3aKOH COXPaHEHUS MOJTHOM MEXaHUYECKOM SHEPTUH.
Koaddumment nonesnoro nevicteust mexanusma. [Ipoctoie Mmexanusmel. Koaddurment
MOJIE3HOTO IEUCTBUS MeXaHU3Ma. BO300HOBIIsIEMblE HCTOYHUKN YHEPTUU.

10 xnace

TemnoBble aBaenust (37 u).

TemnoBoe nBuxkenue. Tepmometp. CBsI3b TEMIEPATYPHI CO CPEAHEN CKOPOCTHIO
JBUKEHUA MosieKyll. Temnepatypa. BuyTpennsis sneprusi. Pabora u Temonepeaaya.
TemmonpoBoanocts. Konsekuus. Usnyuenune. [Ipumeps! Teronepeaauu B IpupoIe 1
TexHuke. KonmmaecTBo TemIoTel. Y aenbHas TEINIOEMKOCTE. PacdyeT KojimuecTBa
TEIJIOTHI TIPH TeTIo00MeHe. Y AeNbHAsI TeTUIOTa CTOPAHMS TOILIINBA. 3aKOH
COXPaHEHHUS U MPEBPALICHUS SHEPTUU B MEXaHUYECKHUX U TEIUIOBBIX Mpolieccax.
[1naBrieHre U OTBEPICBAHUE KPUCTATUIMUECKUX TEN. Y IeJIbHAS TEIJIOTa MIABICHUS.
Hcnapenne u konaeHcanus. Kunenue. 3aBUCUMOCTb TEMIIEPATYPbl KUTIEHUS OT
JaBJeHUs. Y IeNIbHAS TEIJI0Ta mapoodpa3oBanus. BraxxHocTs Bo3ayxa. OObsICHEHHE
M3MEHEHHUSI arperaTHOr0 COCTOSIHUSI BELIECTBA HA OCHOBE MOJIEKYJISIPHO-
KMHETUYECKUX MpeJicTaBieHuil. Paboma 2aza npu pacuupenuu. IlpeodpazoBanue
SHEPIr'uM B TEIJIOBLIX MalIuHax. J[Burarens BHyTpeHHero cropanus. [lapoBas



TypOuna. KIIJ] TenioBoro nBuraress. OKOJ0rHYecKue npoOaeMbl HCTIOIb30BAHMS
TEIJIOBBIX MAlIUH. 3aKOH COXPAHEHHUsI SHEPTUU B MEXAHUYECKUX U TETIOBBIX
npoleccax.

duekTpuuyeckue siBjaenus ( 44 4)

Onextpusanus Tei. J[Ba poja 3JIeKTpUYecKuX 3aps10B. BaumonenicTpre
3apsHKEHHBIX TeJl. JIeTMMOCTh 3JIEKTPUYECKOT0 3apsia. DIEKTPOH. 3aKOH COXPaHEHUs
ANEKTpUUYECKOro 3apsaaa. [[poBOIHUKY, TUTIEKTPUKH U MOTYTPOBOIHUKHU.
DneKTpoCcKOoN. DNEKTPUUECKOE MoJIe Kak 0coObIi BuJ MaTepun. CTpoeHue aToma.
JleficTBHE 3IEKTPUUECKOro MOJIsl Ha AJIEKTpUUYecKue 3apsiabl. KonaeHcaTop. OHeprus
AIEKTPUUYECKOTO TOJIA.

DnekTpudeckuil ToK. MICTOUHMKY TOKa. DNEKTpUUYecKas 1elb U €€ COCTaBHbIE
yactu. HanpasneHnue u AeNCTBUA JIEKTPUUIECKOro Toka. Hocurenu snektpuyeckux
3apsiioB B MeTauiax. Cuia Toka. DJIEKTPUUECKOE HAMPSKEHUE. DIEKTPUUECKOe
CONPOTHUBJIEHUE TPOBOJAHUKOB. EMHUILIBI COTPOTUBIIEHUS. 3aBUCUMOCTD CHJIbI TOKA OT
HanpspKeHus. 3akoH OMa 1Sl ydacTKa Lenu. Y IeJIbHOE CONpOTUBIEHUE. PeocTarsl.
[TocnenoBaTenbHOE U NAPAJUIEIIBHOE COEIUHEHUE TPOBOAHUKOB.

PabGoTta »nekTpuyeckoro mojs MO TEPEeMEIICHUIO JJIEKTPUYECKHX 3apsi/ioB.
MoutHocTh 35eKTprudecKkoro Toka. Harpesanue mpoBOJIHUKOB 3IEKTPUUECKUM TOKOM.
3akoH Jxoyns—IJleHia. DnekTpuyecKrue HarpeBaTeIbHbIe 1 OCBETUTEIbHBIE TPUOOPHI.
Kopotkoe 3ambikanue. IIpaBuna Oe3omnacHoCTH mpu padoTe C 3IEKTpOnpHOOpamH.
[InaBHbie mpenoxpanutenu. [IpaBuna  Oe3omacHOCTH mpu pabOTEe C UCTOYHUKAMHU
AIEKTPUUYECKOTO TOKA.

MaruuTHble siBJieHus (7 4)

[TocTosiHHBIE MarHUThl. MarHUTHOE MOJ€ MOCTOSHHBIX MarHUTOB. MarHuTHoe
noje 3emun. B3aumojiericterue MarHuToB. JlelicTBUE MArHUTHOTO TOJISL HA MPOBOJHUK
C TOKOM. DJIEKTPUYECKUM IBUTaTesib. OTHOPOAHOE Y HEOITHOPOIHOE MArHUTHOE TOJIE.
DNEeKTPOJIBUTATENb MIOCTOSHHOTO TOKA.

CgetoBble siBjieHus (14 1)

Hcrounuku cera. [IpsimormHeliHOE pacripocTpaHeHue cBeTa. OTpaXeHus CBeTa. 3aKOH
orpaxkenust. [lmockoe 3epkano. [Ipenomnenue crera. JInnza. @OKYCHOE PacCTOSIHUE JIMH3BL
[TocTpoenre n300paskeHNH, JaBaeMbIX TOHKOM JTMH30M. OnTrueckas cuia JMH3bL [71a3 kak
ornrTrdeckast cuctema. OnTudecKue mprudopbl.

11 ximace

3aKoHbI B3auMO/1eiicTBUSI M ABMKeHUsI Tes1 (34 u)

Marepuanbsias Touka. Cucrema orcuera. [lepemenienre. CkopoCTh MPSIMOIIMHENHOTO
PaBHOMEPHOTO JBWKEHUS. [IpsmMommHerHOE PaBHOYCKOPEHHOE MBIKCHME: MIHOBEHHAS
CKOPOCTb, YCKOpEHHE, nepemMeltieHre. ['paguku 3aBUCUMOCTH KHHEMATUYECKUX BETUYUH
OT BPEMEHHM TNPU PAaBHOMEPHOM M PaBHOYCKOPEHHOM JBHXKEHUU. OTHOCUTEIHHOCTh
MEXaHMUYECKOTO JBIKEHUS. ['eorieHTpruiecKasl U TeIMOLeHTPUYECKass CUCTEMbI MUPA.
WNueprmanpHas cucrtemMa otcdyeta. CBoOomHoe mazeHue. HeBecoMocTh. 3akoH
BCEMUPHOTO TATrOTeHHs. VICKycCTBEHHBbIE CIyTHUKMA 3emun. HWmmynbe. 3akoH
COXpaHEHUS UMITYJIbca. PEakTUBHOE IBUXKEHUE.

Mexanudeckue KoJae0aHus U BOJHbIL. 3BYK (16 1)

Konebarensnoe nikenue. Konebanus rpysa Ha npyxune. CBOOOAHBIE KOJIEOaHMUSI.
KoneGarenpHast cucrema. MasTHUK. AMIUTMTY/Ia, IEPUO]T, YacToTa KojieOanwuid. [ IpeBparrienue
SHEPIrMU TIpU  KOJeOaTeTbHOM JIBIDKEHWH. 3aTyXarolue KojieOaHus. BbIHY>KIeHHbIE
koJsieOanus1. PezoHaHc.



Pacnipoctpanenue konebanuii B ynpyrux cpenax. [lonepeunbie ¥ poA0IbHbIE BOJHBIL.
JimmHa BoyHbL. CBS3b IJIMHBI BOJIHBI CO CKOPOCTBIO €€ PACHpPOCTPAaHEHHsS U TEPUOAOM
(gactotoii). 3ByKOBBbIE BOJIHBL CKOpPOCTH 3ByKa. BbicoTa, TeMOp M IPOMKOCTB 3ByKa. IXO.

DJIeKTPOMATHUTHOE HoJie ( 27 1)

MarnuTHOe none. OTHOPOAHOE U HEOTHOPOHOE MarHUTHOE 1osie. HarpasiieHue Toka u
HarpaBJIeHUE JIMHUM ero MarHuTHOTO 1oJis. [paBusio OypaBumka. OOHapy>KeHHE MarHUTHOTO
nosst. [lpaBuno neBoit pyku. MHAyKipsi MarHUTHOTO Mo, MarHuTHBIA MOTOK. OTIBITHI
@apazess. DnekTpoMarHuTHas MHAYKUMs. HarpaBneHne WHAyKIMOHHOrO Toka. IlpaBuio
Jlenma. SBnenne camomHmykumu. IlepemenHbld TOK. ['€HepaTtop NEPEMEHHOTO TOKA.
[IpeoOpazoBanmss SHEpruM B  ANEKTporeHeparopax. Ipancdopmarop. Ilepemada
ANIEKTPUYECKON SHEPTUH HA PACCTOSHHUE.

DNEeKTPOMArHUTHOE TMOJIE. DJNEKTPOMATHUTHBIE BOJIHBL (CKOPOCTH pPaclpOCTpaHEHUs
ANIEKTPOMArHUTHBIX BOJIH. BIMSHUE 3JIEKTPOMAarHUTHBIX M3ITy4E€HHUI HA JKUBBIE OPraHU3MBI.
Konpnencarop. Konebarenbubiii koHTYp. [losyueHue AreKTpOMarHUTHBIX —KOJeOaHUM.
[ IpyHIMIIBI PaAMOCBS3H U TENEBUICHUS. DIIEKTPOMAarHUTHAs pUpoza ceeta. [Ipenomienue
ceera. llokasarens mnpemomnenus. /[lucnepcust cBera. Tumbl ONTUYECKHMX —CHEKTPOB.
[ornomenne u uciryckanue csera aromamMu. [ IporcxoieHne MMHeNYaThIX CIIEKTPOB.

Crtpoenue aToma u aTOMHOTO saApa (25 4)

PagnoakTHBHOCTB Kak CBUJIETENIBCTBO CII0KHOTO CTPOSHUS aTOMOB. AJbda-,
0eta- 1 ramma-usnydeHust. OneiTel Pesepdopna. SAneprHas moaens atoma.
PannoakTrBHBIE IPEBpalllEHUs aTOMHBIX saep. CoxpaHeHue 3apsJ0BOr0 U MaCCOBOIO
yucen NMpU SAEPHBIX peakusax. MeToabl HaOMI0AEHUS U pETUCTPALIMH YaCTHULl B
AepHON (pu3MKe.

[IpoToOHHO-HENTPOHHAS MOAEID sApA. ODUZUYECKUN CMBICH 3apSAA0BOTO U
MaccoBoro uncel. M3oronsl. [IpaBuio cMmemenus 11 anbda- u 6era-pacnaja.
DHeprus cBsA3M 4acTUl B sAnape. Jlenenue saep ypana. Llennas peakuus. Anepnas
HHEpreTHKa. JKOJIOTHYecKue MpodeMbl padOThl aTOMHBIX AlleKTpocTanuui. [lepuon
noJiypacnazaa. 3akoH paJuoakTUBHOIO pacnazia. BinusHue paanoakTUBHBIX U3TyYEHUN
Ha KMBbIE OpraHnu3Mel. TepmosinepHas peakuus. Mcrounuku sHeprun ConHua u
3Be3 .

Ilepevennb J1a00PATOPHBIX U MPAKTHYECKHAX PadoT
8 ku1acc
JI/PNel. OnpeneneHue 1eHbl AelIeHUsT U3MEPUTEIHLHOTO Mprudopa.
JI/PNe2. I3mMepenue pa3zMepoB MaJibIX TeJl.
JI/PNe3. M3mepeHue Macchl Tejaa Ha phlYakHbIX BECax.
JI/PNo4. I3mepeHne NiI0THOCTH TBEPJIOTO Tea.
JI/PNe5. I'pagynpoBaHue NpyKUHbI U U3MEPEHHUE CUIT AMHAMOMETPOM
9 kJacc
JI/PNel .M3Mepenne BhITATKUBAONICH CUIIBI, IEMCTBYIONIEH HAa MOTPYKEHHOE B
XKUAKOCTB TEJIO.
JI/PNe2. BrisicHeHH€E yCIOBUH MJIaBaHUS TeJla B KUIKOCTH.
JI/PNe3. BrisicHeHue yCIOBHUSI paBHOBECHS phluara.
JI/PNe4. Usmepenue KII/] npu mogpeme Tena 1mo HaKJIOHHOW TUIOCKOCTH.
10 knacc
JI/PNel. CpaBHeHHE KOJIMYECTB TEIJIOTHI IPH CMEIIUBAHUH BOJIBI Pa3HOM
TEeMIIepaTypbl
JI/PNe2. I3mepenue yaenbHOM TEMII0EMKOCTH TBEPAOTO Tea.



JI/PNe3. COopka 3JIEKTPUUYECKOM IIEMMHU U HU3MEPEHHE CUJIbI TOKa B €€
pa3IUYHBIX yYacTKax.
JI/PNe4.  H3mepeHue  HampsHpKEHUs]  HAa  pa3jIUYHBIX  ydacTKax

BIIEKTPUUYECKOM LIETH.

JI/PNeS5. PerynupoBaHue CHIIBI TOKA PEOCTATOM

JI/PNe6. MUccnenoBanue 3aBUCHUMOCTH CHJIBI TOKa B IIPOBOJIHUKE OT
HANpsDKEHUsT HAa €ro KOHLAX IPH MNOCTOSHHOM CONpPOTHUBIIEHHH. M3mepeHue
COIPOTHUBJIEHUS TPOBOJHHUKA.

JI/PNe7. U3meperure paboThl U MOIITHOCTH DJICKTPUUECKOTO TOKa.

JI/PNe8. CHopka s7eKTpOMarHuTa U UCIIbITAaHUE €0 JSUCTBUSL.

JI/PNe9. N3ydeHHE 3IESKTPUUECKOTO JIBHUTATEISI MOCTOSHHOTO TOKa (Ha
MOJICIIN).

JI/PNe10. U3zyuenune cBOWCTB N300paxeHHsI B TUH3AX.

11 kaace

JI/PNel.MccnenoBanue paBHOYCKOPEHHOTO JBUKEHUS 0€3 HadaJlbHOW CKOPOCTH.
JI/PNe 2. VI3amepenue yckopeHusi CBOOOHOTO MaICHUS.
JI/PNe3. VccnenoBaHue 3aBUCUMOCTH MEPHOJIa U YACTOTHI
HUTSIHOTO MAasiTHUKA OT JJIMHBl HUTH.
JI/PNe4. UzyueHue sBICHUS DJJICKTPOMArHUTHOW WHIYKIIHUU.
JI/PNe5. HaGnroneHue CIUIONIHOIO U JIMHENYAThIX CIIEKTPOB HMCITY CKaHUS.
JI/PNe6.M3yueHre TPEKOB 3apsKE€HHBIX YACTHUIl IO TOTOBBIM (poTOorpadusim.

JI/PNe7. 3yuyeHue aeneHus saapa atoMma ypaHa 1o ¢pororpaduu TpeKosB.

5. TemaTuuyeckoe NIaHUpPOBaHHE

Tabnuua TeMaTUYECKOTO paclpeiesieHusl KOJUYECTBA YacoB :

CBOOOIHBIX KOJICOAHUN

No KonuyecTtBo yacon
n/_n Pazniensl, Tembl ABtopckas | PabGouas mporpamma 1o kjaccam
rporpamma 8 K1 Oxn | 10 kn 1Txn
1 duznka u 6
dusznueckue
METOBI U3YUCHUS
TIPUPOIBI
2 3aKOH COXpaHEHUs 9 32
HUMITyJIbCa u
MEXaHUYECKOU
SHEPTUu
3 MexaHnueckue 53 36
SIBJICHHSI
4 TennoBbie sIBICHUS 37
5 DJIeKTPUYECKUE 44
SIBJICHHSI
6 MarauTHbIe 7
SIBJICHUS
7 CBeTOBBIE SIBIICHUS 14




8 3aKOHBI 34
B3aUMOJICUCTBUS U
JIBMDKCHUS TEJI

9 MexaHnnueckue 16
KojeOaHus u
BOJIHBL. 3BYK

10 DIEeKTPOMarHUTHOE 27
nosie

11 CrtpoeHue aToma u 25
aTOMHOTO sizipa
Htoro 68 68 102 102

6. MaTepuaJIbHO- TEXHHYECKOE odecrneyeHune
1.II€ppimkun A.B. ®duszuka.7 i.; mist obmieoOpazoBaT. YupexjaeHuu /5-usfm.,
crepeotutt.- M.; [Ipoda, 2019
2.Ilépeimkun A.B. ®@usnka. 8 ki. : yueb. Jlns oOmeobpaszosar. YupexaeHuit / 5-
u3., crepeotur.-M.: JIpoda, 2019
3.11éppimkun A.B., I'ythuk E.IM. ®wusuka. 9 xi. : yued. [ns oOmeobpasosar.
Yupexnaenuii / 5-uzn., crepeorun.-M.: JIpoda, 2019
4. Pabouas nporpamma k muaun Y MK A. B. Tlepeimikuna, E. M. I'yTHuK @ yyeOHO-
MeToanueckoe nocobue /  aBTop-coctaButenb . I'. TemokoBa—Bonrorpan,
N3narenscTBO «Yunutenab»,2019
5.Coopuuk 3amau no Qusuke 7-9 ki : yuyeOHOe mocobue st oOiieoOpa3oBar.
VYupexnenuit/ B.W. Jlykamun, E.B. Banoga, -M. «IIpocsemienue» 2015t
5. UnarepaktuBHas nocka SMART Board 600
6. NurepakTuBHble npe3eHTaunn «Pusnka 7-9xm» k yueOHukam [léppimkun A.B.
®uzuka. 7k, [I€peimkun A.B. ®usnka. 8k, [I€ppimknun A.B., ['ytHuk E.M. ®usuka.
Oxa1.
7. IlepcoHaNbHBIN KOMIIBIOTED
8. ITpoexTop «Epsony
7.J1lnanupyemble pe3yabTaThl H3Yy4YeHHUs Y4eOHOT0 MpeaMeTa

PesynbpraTamu nuzydeHust Kypca QU3UKH SIBIISIETCS

8 kuacce

-3HaHUE O MPUPOJC PUBUUECKUX SBJICHUIN OKPYKAIOIIET0 MUPA U TOHUMAHUE
cMbIciIa GU3UYECKUX 3aKOHOB, PACKPBIBAIOIIUX CBS3b U3YUAIOIINX SIBJICHUM;

-yMEHHUE MIPUMEHSITh TCOPUTHUUYECKUE 3HAHUS 0 (PU3KUKE HA MTPAKTUKE, peliaTh
dbuznyeckue 3aa4n Ha IPUMEHEHHUE TTOJTYYE€HHBIX 3HAHUM;

-TIOHUMaHNUEe (PU3MUYECKUX TEPMUHOB: TEJIO, BEIIECTBO, MATEPUsI; YMEHUE
MPOBOAUTH HAOIIOICHUS] (PU3UYECKUX SBJICHUMN; U3MEPATh (PU3NUECKUE BEIIUUNHBI:
paccTosiHie, MPOMEKYTOK BPEMEHU, TEMIIEPATYPY; ONMPEAECIATh LEHY JEICHUS Kbl
npubdopa ¢ y4eTOM MOTPEITHOCTH U3MEPEHHUS;

-IIOHUMAaHKE POJIM YUCHBIX HAIlIeH CTPaHbl B PAa3BUTHH COBPEMEHHON (DH3UKH U
BJIMSIHUY Ha TEXHUYECKHUMN U COLMAIIBHBIN MPOTPECC;

-TIOHUMAHKE U CTIOCOOHOCTh OOBACHATH PU3nUecKue siBiIeHus: Tudhy3us,

OombIIIas COKMMAEMOCTh Ta30B, MaJlasi CAKUMAEMOCTh KHJIKOCTEH U TBEPIIBIX TEI,



KOHBEKIHUs, U3ITy4YEeHHE, TEIJIONPOBOIHOCTh, U3BMEHEHHE BHYTPEHHEN SHEPTUH TeJa B
pe3ynbTaTe Terionepe1adn Wik padoThl BHEITHUX CHJI, UCTIapeHHe (KOHIEHCAlMs) U
11aBjieHue (OTBEpAEBAaHUE) BEIIECTBA, OXJIAKICHUE KUAKOCTH MPU UCTIAPEHUH,
KHUIICHHE, BBINAJICHUE POCHI;

-MIOHUMAaHKHE PU3NYECKUX TEPMHUHOB: TEJIO, BEIIECTBO, MAaTEPUS; yMEHUE
MPOBOJUTH HAOIOACHUS (PU3UUECKUX SABJICHUI; U3MEPATh GU3NUECKUE BEIUUMHBIL:
paccTosiHue, MPOMEKYTOK BPEMEHU, TEMIIEPATYPY; ONPEACATh EHY JEICHUS Kbl
npudopa ¢ y4eTOM NOTPEUTHOCTH U3MEPEHUS;

-[IOHUMAHUE U CIIOCOOHOCTH OOBSICHATH (PUBUUECKUE SIBJICHUS: MEXaHUYECKOE
JIBH>KCHUE, PABHOMEPHOE U HEPABHOMEPHOE JBUKECHUE, HHEPITUS, BCEMUPHOE
TATOTEHUE;

9 kaace:

- IOHUMAaHKE CMBICTA (DMBUICCKHX BEJIMUKH: ITyTh, CKOPOCTh, YCKOPEHHUE, Macca,
TUIOTHOCTb, CUJIA, TABJICHUE;

-CMbICTT (M3MYECKUX BEIIMYMH: Macca, TUIOTHOCTh, CHUJIA, JABJICHHE, WMITYJIbC,
paboTta, MOIITHOCTh, KUHETUYECKasi SHEPTHUsl, TOTCHIIMAJIbHAS dHEPrus, KodPpPuiueHT
MOJIC3HOTO JCHCTBUS;

-CMBICTT (PU3MYECKUX 3aKOHOB: BCEeMHpPHOTO TsroreHus, llackamsa, Apxumena,
BCEMHPHOTO TATOTEHUS, COXPAaHEHHUS UMITYJIbCAa K MEXaHUYECKOM AYHEPTUU, COXPAHECHHUS
HHEPI'uM B TEIUIOBBIX Mpolieccax;

-HCTOJIb30BATh (PU3UUECKHE MTPUOOPHI U M3MEPUTETBHBIC UHCTPYMEHTBI JIs1 U3MEPEHUS
(U3MUECKUX BEJIMUMH: MACChl, CUJIbI, IaBJICHUS, TEMIIEPATyphl, BIAXKHOCTH BO3/IyXa,;

-[IPE/ICTABIATh PE3YJIbTAThl U3MEPEHUI C TIOMOIIBIO TalJuILI, TPA(UKOB U BBIABIATH HA
ATOM OCHOBE AMITUPUUECKUE 3aBUCUMOCTH IMTyTH OT BPEMEHH, CHJIbI YIIPYTOCTH OT YJTHHECHUS
NPY>KUHBI, CHJTbI TPEHHUS OT CHJThl HOPMAJILHOT'O JIABJICHHS], TEMITEpaTyphl OCTHIBAIOILIETO TEJa
OT BPEMEHH, BBIPAKATh PE3YJBTaThl M3MEPEHUM U PACUETOB B €AMHUIIAX MeEXKITyHapOIHOM
CHCTEMBI;

- pelarh 331241 Ha TPUMEHEHHE N3y4YEeHHBIX (DU3MUECKUX 3aKOHOB;

- OCYIIECTBIISITh CaMOCTOSITEJIbHBIA  TOMCK  MH(MOpPMAIMK  €CTECTBEHHOHAYYHOTO
COZIep>KaHMs C UCTIONH30BAHMEM PA3IMYHBIX HCTIOJIL30BaTh MPUOOPETEHHBIC 3HAHUS U YMEHHUS
B IMIPAaKTUYECKOM [ESITEIbHOCTH W TIOBCEHEBHOM >KM3HM KBapTHPE;, PALMOHAIBLHOIO
MPUMEHEHHS POCTHIX MEXaHU3MOB,

-BJIaJICHUE AKCIEPUMEHTAIbHBIMU METOJIaMU UCCIIeIOBAHUS
MIPU OMPEICICHUN COOTHOIIIEHUS CUII U TIJIeY, /111 PABHOBECHS phluara;

-TIOHUMAaHHE IPUHIIUTIOB NEeUCTBUS JTMHAMOMETPA, BECOB,
BCTPEUAIONINXCS B TMOBCEAHEBHOW >KM3HU, pblyara, OJIOKAa, HAKJIOHHOMW IJIOCKOCTH,
OapomMeTpa-aHepou/a, MaHOMETpa, MOPIITHEBOTO AKUJKOCTHOTO Hacoca,
TUAPABIMYECKOTO TMpecca U CHOocoOoB obecrnedyeHusi 0€30MacHOCTH TPU  UX
HCIIOJIb30BaHUY;

-CIIOCOOHOCTh HWCIIOJIb30BaTh TOJYyYEHHbIE 3HAHWSA, YMEHHS W HaBBHIKH B
MOBCEHEBHOM KU3HHU (OBIT, YKOJIOTHS, OXpaHa 3/I0POBbsI, OXpaHa OKPYKAIOIICH Cpebl,
TEXHUKa 0€30MaCHOCTH)

10 kaace :

-3HAHWE O MPUPOJIC BAKHEUITUX (PU3NUECKUX SBIICHUN OKPY’KAIOIIETO MUPA U
MOHUMAaHUE CMBICIIAa (PU3UIECKUX 3aKOHOB, PACKPHIBAIOIINX CBSI3b N3YYEHHBIX BUJIOB;

- YMEHHE U3MEPSTh: TEMIEPATYPy, KOJIHUUYECTBO TEILJIOTHI, YACIbHYIO
TEIJIOEMKOCTh BEIIECTBA, YJISIbHYIO TEIUIOTY TUIaBJICHHUS BEIIECTBA, BIIAXKHOCTh



BO3/yXa;

- IOHMMAaHUE CMbICJIa 3aKOHA COXPAHEHUS U MPEBPAILCHUSI SHEPTUH B
MEXAHUYECKUX U TEIUIOBBIX MPOLIECCAX U YMEHHUE IPUMEHSATH €r0 Ha IIPAKTUKE;

- OBJIaJICHUE CITIOCOOAMU BBITIOJTHEHUS PACUETOB ISl HAXOXKICHUS: yIeIbHON
TEIIOEMKOCTH, KOJTMYECTBA TEIJIOThI, HEOOXOIUMOTO /ISl HarpeBaHus Tejla UiIu
BBIJICJISIEMOT0 UM TIPU OXJIAXICHHUH, YICJIbHON TEIUIOTHl CrOpaHus TOIUIMBA, YAEIbHOU
TEIUIOTHI TUIABJICHUS, BIIAXKHOCTU BO3/YyXa, YACIbHOM TEIIOTH TapooOpa30oBaHus U
koHaeHcauuu, KII/[ TerioBoro nBurarens;

-yMeHHe 1moJb30BaThest CU 1 mepeBOIUTh SUHUITBI H3MEPEHUS (DU3HIECKIX
BEJIMYMH B KPATHBIE U JIOJbHbBIC €TUHULIBL;

- IOHWUMAHUE U CTTIOCOOHOCTH OOBSACHATH (PU3NUECKUE SIBIICHUS: dTICKTPU3AIIHS
TE€JI, HATPEBAHUE TPOBOJHUKOB IICKTPUUECKUM TOKOM, SJIEKTPUUECKUN TOK B
METaJIaX, JIEKTPUUECKHUE SIBJICHUS C MTO3ULUHA CTPOCHUS aTOMA, JCHUCTBUS
AIEKTPUYECKOTO TOKA, HAMAarHUYEHHOCTh JKEJI€3a U CTAJIU, B3aUMOJICHCTBUE
MarHuTOB, B3aMMOJEHCTBHE MPOBOJIHMUKA C TOKOM M MAarHUTHOM CTPEJIKH, ACHCTBUE
MarHMTHOTIO MOJISI HA TPOBOJIHUK C TOKOM, IIPSIMOJIMHEHHOE pacpoOCTpaHEHHUE CBETA,
oOpa3oBaHHEe TCHH U MOJYTEHHU, OTPAKCHHUE U TIPEIIOMIICHUE CBETA;

- IOHMMAaHNE U CIIOCOOHOCTh OMUCHIBATh U OOBSICHITH (DU3NUECKHUE
SIBJICHUS/TIPOIIECCHI: AJICKTPOMAarHuTHAS MHAYKIIHSI, CAMOUMHIYKIIHS, PEIIOMJICHHE
CBETAa, JUCIIEPCUS CBETA, MOTJIOIIEHNE U UCITYCKAaHUE CBETAa aTOMaMH, BOSHUKHOBEHUE
JIMHENYATHIX CIIEKTPOB UCIYCKAHUS U MOTJIOIICHHUS;

- 3HAHUE U CIIOCOOHOCTH J1aBaTh OMPEAEIICHUS/ONUCaHNU PUINYECKUX TTOHSITHI:
MArHUTHOE MOJI€, JUHUU MAarHUTHOM MHIYKIHUH, OJTHOPOJHOE U HEOTHOPOTHOE
MArHUTHOE T0JI€, MATHUTHBIN MMOTOK, IEPEMEHHBIN AJIEKTPUUECKUHN TOK,
AIIEKTPOMArHUTHOE T0JIE, SJIEKTPOMATHUTHBIEC BOJIHBI, JJICKTPOMArHUTHBIE KOJICOaHUs,
PaauOCBs3b, BUIUMBIN CBET; PU3NUECKUX BEIUYMH: MarHUTHAS UHAYKIIUS,
WHIYKTUBHOCTD, TIEPHO/I, YaCTOTA U aMIUIUTYa JICKTPOMArHUTHBIX KOJICOaHUH,
MoKa3aTesIu MPeOMIICHUS CBETA;

-3HaHuE (OPMYJIUPOBOK, IOHUMAHNE CMBICIIA 1 YMEHUE MPUMEHSTh 3aKOH
MpesIOMJICHMS CBETa U NpaBujio JIeHI1a, KBaHTOBBIX TTOCTynaToB bopa;

- IOHMMAaHNE CMBICIIa OCHOBHBIX (PM3UYECKUX 3aKOHOB M YMCHHE TIPUMEHSATh MX
Ha MPAKTUKE: 3aKOH COXPaHEHMS JIEKTPUYECKOTOo 3apsa, 3akoH OMa [ ydacTka
uenu, 3aKoH [xoyins- JIeHia, 3aKk0oH OTpaXE€HUs CBETA, 3aKOH MPEJIOMIICHUS CBETA,
3aKOH NPSIMOJIMHEMHOTO pACHPOCTPAHEHHUS CBETA;

- YMEHUE U3MEPSATH: CUITY JIEKTPUUECKOT0 TOKA, JIEKTPUUECKOE HANIPSIKEHUE,
ANEKTPUUYECKUH 3apsil, JIEKTPUUECKOE COMPOTUBIICHHUE, OKYCHOE PACCTOSTHUE
coOuparoneit JMH3bI, ONTUYECKYIO CHITY JTUH3bIL;

- BJIAQJICHUE DKCIIEPUMEHTAJIbHBIMU METOIAMH MCCIICIOBAHUS 3aBUCUMOCTHU: CUJIbI
TOKa Ha yYaCTKE LIENHU OT JIEKTPUUECKOTO HAMPSHKEHUS, DIIEKTPUUECKOTO
COINPOTHUBIICHUS TPOBOIHUKA OT €r0 JUTUHBI, TJIOMIAIN MTONEPEYHOr0 CEUCHUS U
Marepualia, 3aBUCUMOCTH MarHUTHOTO JEHCTBUS KaTYIIKU OT CHJIbI TOKA B LIEMH,
M300PKEHUSI OT PACTIONOKEHUS JIAMITbI Ha PA3JIMYHBIX PACCTOSHUIX OT JIMH3BI, yTiia
OTPa)KEHHUS OT yIJIa MaJICHUsI CBeTa Ha 3epKaio;

- MIOHMMaHWe MPUHIUIA ACHCTBUA JIEKTPOCKOIA, JJIEKTPOMETpA,
raJIbBAHUYECKOTO AJIEMEHTA, aKKyMYJIsTOpa, (hoHApUKa, peocTara, KOHAEHCATOPa,
JIaMITbl HaKaJIMBaHUS M CTIOCOOOB oOecreueHrst 0€30MacHOCTH TIPH UX
HCIIOJIb30BAHUH;



- 3HAaHUE HA3HAYEHUs, YCTPONCTBA U MIPUHIIUIIA IEUCTBUS TEXHUYECKHUX
YCTPOMCTB: 3JEKTPOMEXAHUUYECKUI MHIYKIIMOHHBII reHepaTop MEePEMEHHOTO TOKa,
TpaHchopMaTop, KojiedaTeNbHbIA KOHTYP, JETEKTOP, CIIEKTPOCKOII, CIIEKTporpad;

- paznuyaTh GOKYC JIMH3bI, MHUMBIH (HOKYC ¥ (POKYCHOE PACCTOSIHUE JINH3BI,
ONTUYECKYIO CHITY JIMH3bI U ONTHUYECKYIO OCh JIMH3bI, COOUPAIOIILYIO U PACCEUBAIOIIYIO
JIMH3bI, U300paKeHus, JaBaeMble COOMPAIOIICH 1 paccernBaroIel JIMH30M;

-BJIQJICHUE CTIOCOOAMHU BBITTOTHEHUS PacueTOB ISl HAXOXKICHHUSI: CHITBI TOKa,
HaIPsHKEHUS, COMPOTUBIICHHSI TIPY TTAPAJLICTFHOM U TTOCIIEI0BATEILHOM COCTUHEHUN
MIPOBOJTHUKOB, YICIBHOTO COTIPOTUBIICHHUS TTPOBOIHUKA, PAOOTHI M MOIITHOCTH
IEKTPUUECKOTO TOKA, KOJUYECTBA TETUIOTHI, BBIJCISIEMOTO MPOBOHUKOM C TOKOM,
E€MKOCTH KOHJIEHCATOpa, pabOTHI AJEKTPUIECKOTO MOJIsl KOHJAEHCATOpa, YHEPTUU
KOHJICHCATOPA;

- IOHMMAaHUE CYTH METO/Ia CIIEKTPAILHOTO aHAIN3a M €TO BO3MOKHOCTEHH;

-YMEHHUE UCII0Ib30BATh MOJIYYCHHBIC 3HAHUS B TOBCEAHEBHOM KU3HU (IKOJIOTHS,
OBIT, OXpaHa OKpY>KaroIIei cpelibl, TEXHUKA 0€30MaCHOCTH)

11 kaacc:

- 3HaHHUE U CIIOCOOHOCTH JIaBaTh OINpPEACIICHUs/ONMUCaHNs (U3UUECKUX TOHSITHIA:
OTHOCUTEJIBHOCTh JBUKEHUS, EPBasi KOCMUYECKAsi CKOPOCTh, PEAKTUBHOE JIBUXKEHUE;
bu3nUecKkux MoJieseil: MaTepraibHas TOUKa, CUCTEMa OTcYeTa; (PU3UUECKUX BEIUMUUH:
MepPEMEICHIE, CKOPOCTh PABHOMEPHOTO MPSMOJMHEHHOTO JBYIKCHHS, MTHOBCHHASI
CKOPOCTb M YCKOpPEHHUE MPU PAaBHOYCKOPEHHOM MPSMOJIMHEHHOM ABHMKEHUH, CKOPOCTh
U IEHTPOCTPEMHUTEIBLHOEC YCKOPEHHWE TP PABHOMEPHOM JBWKCHHH Tela TIO0
OKPYXHOCTH;

-YyMEHHE W3MEPATh: CKOPOCTh, MTHOBEHHYIO CKOPOCTh M YCKOPEHHE TpH
PaBHOYCKOPEHHOM TIPSIMOJIMHEWHOM JIBW)KCHHUH, IEHTPOCTPEMHUTEIHLHOE YCKOPEHHUE
Py PaBHOMEPHOM JBWKCHUH TIO OKPYKHOCTH, MacCy, CHIy, BEC, CHIy TPCHHS
CKOJIBKEHHSI, CHIIy TPEHHUs KaueHHUs, 00beM, IJIOTHOCTh TeJa, PaBHOJIEHCTBYIOIIYIO
CWJI, ICMCTBYIOIIMX HA TEJIO;

-IIOHUMAaHUE W CIOCOOHOCTH OIMKCHIBATH M OOBICHATH (PU3UUYECKHUE SIBIICHUS:
MOCTYIaTeIbHOE JBMKEHUE, CMEHA JHS U HOUM Ha 3emuie, CBOOOJHOE TajicHUE Te,
HEBECOMOCTh, JBUKEHUE IO OKPYKHOCTH C TOCTOSIHHOW MO MOJIYJIIO CKOPOCTHIO,
KOJICOaHHMsT MATeMaTHYEeCKOTO M TMPYKUHHOTO MAasSTHUKOB, PE30HAHC (B TOM 4YHUCIE
3BYKOBOW), MEXaHWYECKHWE BOJHBI, JJIMHA BOJHBI, OTPaXEHHWE 3BYyKa, JXO;

- 3HAaHWE U CIOCOOHOCTh JaBaTh ONpEIEICHMs/ONUCaHUs (PU3NYECKUX MOHSITHIA:
OTHOCHUTEIBHOCTh JBHKEHUS, IEpBasi KOCMUYECKasi CKOPOCTh, PEAKTUBHOE JIBMKCHHUCE;
bU3MYEeCKUX MOJIETICH: MaTepraibHas TOUKA, CHCTEMa OTCYeTa; (PU3UICCKUX BEITMYHH:
MepEeMEICHUE, CKOPOCTh PABHOMEPHOTO MPSMOJMHEHHOTO JBYIKCHHS, MTHOBCHHASI
CKOPOCTh M YCKOpPEHHUE MPU PAaBHOYCKOPEHHOM MPSMOJIMHEHHOM ABUKCHUH, CKOPOCTh
U IEHTPOCTPEMHUTEIHLHOE YCKOPEHHE TIPH pPaBHOMEPHOM JBWIKEHUW Teja II0
OKPYXKHOCTH, UMITYJIhC;

- IOHMMAaHUE U CTTIOCOOHOCTH OMUCHIBATH U OOBSICHITH (PU3HUECKUE SIBJICHUS:
PaOAKTUBHOCTh, HOHU3UPYIOITNE U3ITyUYCHHUSI;

- 3HAaHUE U CIIOCOOHOCTH JIaBaTh OMPEACIICHUs/ONUCAHUS (PU3NIECKUX TTOHITHI:
PaOaKTUBHOCTH, alib(a-, 6eTa- U raMMa 4acTHIIbL;, PU3NIECKUX MOJICTICH: MOIETN
CTpOEeHUs aTOMOB, npeyioxeHHbie [[. Tomconom u 3. Pezepdhopaom; mpoToHHO-
HEHWTPOHHAS MOJIEIb ATOMHOTO SI7Ipa, MOJICIIb MpoIiecca IeJICHUS Sapa aToMa ypaHa;
(bU3UYECKUX BEJIMYMH: TIOTJIONICHHAS /1032 U3Ty4YeHUs, KOODPUIIMESHT KauecTBa,



HKBUBAJIEHTHAS /103a, IEPUO]I MTOJTypacnaia;

-yMEHHUE MPUBOAUTH MPUMEPHI U OOBSICHATH YCTPONUCTBO U MPUHIIUIT JEHCTBUS
TEXHUYECKUX YCTPOMCTB U YCTAHOBOK: CUETUHK | errepa, kamepa BuibcoHa,
My3bIPbKOBAsi KaMepa, SIEPHbIA PeakTop Ha MEJIJICHHBIX HEHTPOHAX;

-YMEHUE U3MEPSTH MOIIIHOCTH J03bl PAJMOAKTUBHOTO U3TyUeHUs ObITOBHIM
JI0O3UMETPOM;

- 3HaHHE (POPMYITHPOBOK, IOHUMAHUE CMBICIIA U YMEHUE IPUMEHSTh: 3aKOH
COXpaHEHUsI MaCCOBOI'0 YHCIIA, 3aKOH COXPAHEHUS 3aps/ia, 3aKOH PaJUOAKTUBHOTO
pacnaja, MpaBUJI0 CMEILIECHHUS;

- BJIAJICHUE YKCIIEPUMEHTAJIbHBIMU METOJAMHU UCCIIETOBAHUS B IPOLECCE U3YUECHUS
3aBUCUMOCTH MOLIHOCTH M3JIy4EHUs IPOIYKTOB pachazia pajoHa OT BPEMEHH;

- IOHUMAaHUE CYTU AKCIIEPUMEHTAIBHBIX METOJ0B UCCIIEAOBaHUS YACTHII,

- YMEHHUE UCI0JIb30BaTh MOJIyYEHHbIE 3HAHUS B TOBCEAHEBHOM kU3HU (OBIT,
HKOJIOTHSI, OXpaHa OKpY>Karolel cpelibl, TEXHUKA 0€30MaCHOCTH U JIp.).

-IPEJICTABIEHUE O COCTABE, CTPOCHUU, IPOUCXOXKAECHUU U Bo3pacTte COJIHEYHOU
CUCTEMBI;

-yMEHHE MPUMEHATh (HU3UYECKUE 3aKOHBI JJII OOBSICHEHHS JIBIKCHHS TUIAHET
CoHEYHOM CHCTEMBI;

- 3HaHWE U CIIOCOOHOCTH JIaBaTh OIMpPEACNICHUs/ONUCaHUs (PU3NIECKUX TTOHSITHIA:
TEOLIEHTPUYECKAs U TEIMOLEHTPUYECKAsE CUCTEMBI MUDA;

- o0ObscHeHue cytu 3¢ dekra X. Jomiepa; 3HaHre HOPMYITUPOBKU U OOBICHEHUE
CyTH 3aKoHa J. Xa00a;

-3HaHUE, YTO CYIECTBEHHBIMU MapaMeTpamMu, OTINYAIOIIMMH 3B€3/1bI OT IJIAHET,
SBJISIIOTCSI UX MAacChl M1 ICTOUHHUKHU SHEPTUU (TEPMOSIIEPHBIC PEAKIIMU B HEIpax 3BE3/l U
paIuoaKTUBHBIE B HEJIpaxX IUIAHET), UTO 3aK0H . Xa00Ja SBUIICS
DKCIEPUMEHTAIIBHBIM ITOATBEPKIACHUEM MOJIENIA HECTALMOHAPHOW BceeneHHon,
OTKpbITON A. A. ®puamMaHom;

-CpaBHHMBATh (U3MUECKUE U OpOUTATIBHBIC MTapaMeTPhl TUIAHET 36MHOM TPYIITIHI C
COOTBETCTBYIOIIUMH TMapaMeTpaMy IUIAHET-TUTAaHTOB U HAXOAWTh B HUX 0OIIee U
pa3JIMYHOE.

BoimmyckHUK MOJTYYUT BO3MOKHOCTh Hay4YUTHCA:

- OCO3HaBaTh IIEHHOCTh HAYYHBIX HCCJIECJAOBAHMM, pOJib (U3HKK B PACIIUPECHUU
NPEACTABICHUI 00 OKpYXKalollleM MUPE U €€ BKJIAJ B YIyYIICHHE KauecTBa KU3HH,

-MCMOJb30BaTh MPUEMBbl TOCTPOEHUS (PU3NYECKHX MOJEJeil, TOouCKa H
(GbOpMYJIMPOBKHU J10KA3aTEJIbCTB BBIJIBUHYTHIX THIIOTE3 U TEOPETUUYECKUX BHIBOJOB Ha
OCHOBE AMITUPUYECKU YCTAHOBJICHHBIX (hakToB;

- CpaBHUBaTh TOYHOCTb HW3MEpPEHUS (PU3NUECKUX BEIUYMH MO BEIMYMHE HX
OTHOCUTEJIbHOM  MOTPEIIHOCTH  TPU  MOPOBEACHUU  TOPSMBIX  H3MEPEHHUI;

-CaMOCTOSTEIBLHO TPOBOUTH KOCBEHHBIE U3BMEPEHUS U UCCIIEA0BAHMS (PU3UUECKUX
BEJIUYMH C UCIOJIb30BAHUEM PA3IMUHBIX CIIOCOOOB M3MEpeHUsT (PU3HMUECKUX BEITUYHH,
BBIOMPATHh CPEACTBA HM3MEPEHUS C Y4YE€TOM HEOOXOIMMOW TOYHOCTH W3MEPEHU,
000CHOBBIBaTh BBIOOp CIIOCOOA H3MEPEHHs, aJeKBATHOI'O IIOCTABJICHHOM 3ajauye,
IIPOBOJUTH OLICHKY JIOCTOBEPHOCTH MOJTYYEHHBIX pe3yJbTaToB,;

- BOCIPUHUMATh WH(pOpMaInio GU3NUECKOTO COAEpKaHUS B HAYYHO-TIOMYJISIPHOM
JUTEpAType W CpPEeACTBAX MaccoBOM WH(OpMAIMM, KPUTUYECKH OIICHUBATh
MOJIYYEHHYIO MH(OpMaIIo, aHAIM3UPYsl €€ COJAEpKAaHWE U JaHHble 00 MCTOYHUKE
uH(popmaIuuy,



- C031aBaTb COOCTBEHHBIC INHMCHMCHHEIC U YCTHEIC COO6HICHI/IH 0 (i)I/I?)I/I‘IGCKI/IX
ABJICHUAX Ha OCHOBE HECKOJBKHX HWCTOYHHKOB I/IH(bOpMaI_II/II/I, COIMIPOBOXKIATDH
BBICTYIIJICHHC Hp@SGHT&HHCﬁ, YUYUTBIBAsA OCOOCHHOCTH ayJUTOpHUHN CBCPCTHUKOB.
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