


MNOSICHUTEJIbHAS 3AITUCKA
PaGouas nporpamma o ¢usuke aapecoBaHa s 7-9 KI1accOB OCHOBHOU
0011e00pa30BaTEIBLHOM IITKOJIBI.

Paboyas nmporpamma no ¢pusuke a1 7-9 kimaccoB pazpaboTaHa Ha OCHOBE pabodeid
nporpammel o penakiuein H.B. ®unonosuua u E.M. I'yrhuka (M: poda, 2017) B 7 u 8
KJIaccax MPOUCXOIUT 3HAKOMCTBO ¢ (PM3UUSCKUMU SIBICHUSMH, METOJIOM HAyYHOTO MO3HAHMS,
(bopMHPO-BaHUE OCHOBHBIX (PU3NYECKUX MOHITUI, IPUOOPETEHUE YMCHUN U3MEPSITh
(bu3nvecKre BEIWYHHBI, TPO-BOIUTH J1a00pATOPHBINA SKCIIEPUMEHT 110 33aHHOM cxeme. B 9
KJIacce HAaYMHAETCsl M3yYeHHE OCHOBHBIX (DM3NYECKHUX 3aKOHOB, TaOOpaTOpHBIE pabOTHI
CTaHOBSTCSI 0OJIee CJI0KHBIMH, IKOJIBHUKH y9aTCsl TUNIAHUPOBATH IKCIIEPUMEHT CaMOCTOSITEIIBHO.

NNJIAHUPYEMBIE IPEJIMETHBIE PE3YJIbTATBI OCBOEHUSI YUEBHOI'O
MNPEIMETA ®U3UKU
CortacHO TOCy/IapCTBEHHOMY 00pa30BaTeILHOMY CTaHIAPTY, U3yYCHHE (PU3UKH B OCHOBHOM
IITKOJIC HATIPABJICHO HA JOCTW)KCHHUE IEJH
- YCBOGHHE YJAIIMUCS CMBICIIA OCHOBHBIX TTOHSTHH ¥ 3aKOHOB (PU3HKH, B3aUMOCBSI3H MEXKTY HAM,
- (hopMHPOBAHKE CUCTEMBI HAYIHBIX 3HAHUH O TIPHPO/IC, €€ (QYHIAMEHTATFHBIX 3aKOHAX JUTS TIOCTPOCHHUS
TMpeICTaBIeHNs O (PU3MUYECKON KapTUHE MUPa;
- CUCTeMAaTH3aLMs 3HaHUH 0 MHOrooOpas3uu 0ObEKTOB U SIBJIEHUH IPUPO/IBL, O 3aKOHOMEPHOCTSIX
TIPOLIECCOB U O 3aKOHAX (DM3UKH JJIs1 OCO3HAHHS BOZMOYKHOCTH PAa3yMHOTO HCTIOJIb30BaHUsI IOCTHKEHUI
HAYKH B TATGHEHIIIEM PA3BUTUH IMBUJIN3ALINY;
- (popMupoBaHUE YOSXKIEHHOCTH B MIO3HABAEMOCTH OKPYKAIOIIEr0 MUpa U IOCTOBEPHOCTU Hay4HbBIX
METO/IOB €I0 U3YYEHHUS;
- OpraHu3alys 3KOJIOTUYECKOro MBIILIEHHUS] U IEHHOCTHOTO OTHOILIEHHUS K IPUPO/JIE;
- pa3BUTHE NIO3HABATENILHBIX MHTEPECOB U TBOPUECKUX CIIOCOOHOCTEH ydaIlnXcs, a TakKe HHTepeca K
PACIIMPEHHIO U YTITYONIeHUIO (PU3HMYECKHUX 3HAHUH 1 BBIOOpA (DM3UKH KaK MPOGHUIILHOTO MPeIMETa.
Joctibkenue 1iesneit obecrieunBaeTces pelieHreM CIIeTyIOITHX 3a/1ay:
- 3HAKOMCTBO YYAII[MXCs C METOJIOM HAy4JHOT'O TIO3HAHKS K METO/IaMH KCCIIEIOBAHHS OOBEKTOB U
SIBJICHUI TIPUPO/IBI;
- IPUOOPETEHUE YJAIMMUCS 3HAHUI O MEXaHUUECKHX, TEIIOBBIX, JIEKTPOMArHUTHBIX 1 KBAHTOBBIX
SIBJICHUSIX, (PM3UUECKUX BEIMUMHAX, XapaKTEPU3YFOLIUX 3TU SBIICHHS;
- (hopMUPOBAHKE Y YHAIIMXCS] YMEHUI HaOMI0AaTh PUPOIHBIC SIBJICHUSI U BBITIOJHSTH OTIBITHI,

JabopaTtopHbIe PaboTHI U

SKCIEPUMEHTAIBHBIE UCCIIEI0BAHUS C UCTIOJIb30BAHUEM U3MEPUTENBHBIX IIPUOOPOB, ITUPOKO
MPUMEHSIEMBIX B IPAKTUIECKOM JKU3HHU;

- OBJIAJICHUE YYAIIMMUCS TAKUMH OOITIEHAYYHBIMH TIOHSATHSAMHU, KaK IIPUPOJTHOE SBIICHHE, SMITUPUUECKH
YCTaHOBJIEHHBIH (PaKT, MpoOiemMa, TUIoTe3a, TEOPETHYECKHIA BEIBOJI, PE3YJIBTAT IKCIIEPUMEHTATIBHOM
TIPOBEPKY;

-[IOHMMAaHKE YYaIIMMUCS OTIIMYMI HayYHBIX IAHHBIX OT HEMPOBEPEHHON MH(OPMAIUH, IEHHOCTH HAYKU
UL YJIOBJIETBOPEHHS OBITOBBIX, POU3BO/ICTBEHHBIX M KYJIBTYPHBIX TOTPEOHOCTEl YeIOBeKa.

.HI/I‘IHOCTHI)IC, MeETanpeaAMETHbIC, IPECIMETHDBIC PE3YJIbTAThl OCBOCHHUSA
Kypca
JIMYHOCTHBIMHU pe3y/bTaTaMu 00y4deHus (U3MKE B OCHOBHOM LIIKOJIE SIBJISFOTCS:

* c(hOpMUPOBAHHOCTb MTO3HABATEIBHBIX HHTEPECOB HA OCHOBE PA3BUTUS UHTEIIEKTYAIbHBIX U
TBOPYECKHX CITIOCOOHOCTEN ydaruxcs;
* yOeXJIeHHOCTh B BO3MOKHOCTH TO3HAHUSI TPUPO/IbI, B HEOOXOIUMOCTH pa3yMHOTO
HCII0JIb30BAHUS JOCTUKEHUHM HAYKH M TEXHOJIOTUH JUIsl albHEUILIEr0 Pa3BUTHUS YETIOBEUECKOTO
oO11ecTBa, yBaK€HHE K TBOPLIAM HAyKU U TEXHUKH, OTHOLIIEHHE K (PU3HKE KaK SJIEMEHTY
00111e4eNIoBeUeCKON KyIbTYyphI;
* CaMOCTOSITEIBLHOCTb B IPUOOPETEHUH HOBBIX 3HAHUH U MPAKTUYECKUX YMEHU;
* TOTOBHOCTbH K BBIOOPY KH3HEHHOTO ITyTH B COOTBETCTBUH C COOCTBEHHBIMU MHTEPECAMH U
BO3MOXHOCTSIMU;
* MOTHBALUs 00pa30BATEIBHOMN EATEILHOCTH IKOJLHIUKOB HA OCHOBE JINYHOCTHO-



OPUEHTUPOBAHHOTO MOJX0/1a;
* (hopMupoBaHUE IEHHOCTHBIX OTHOLICHHUA APYT K IPYTY, YUUTEIIO, aBTOPaM OTKPBITHH U
M300peTeHn, pe3yapTaTaM 00ydeHUsI.

MeTtanpeaMeTHbIMU pe3yJIbTaTaMM 00y4eHUs (PU3UKE B OCHOBHOM IIKOJIE SBIISIOTCS:

¢ OBJIAACHUEC HABBIKAMH CaAMOCTOSTCIIBHOTO an06peTeHH51 HOBBIX 3HaHHﬁ, opraHusanuu
y4eOHOIl IeITEeNbHOCTH, IOCTAHOBKH I1eJIeH, MJIaHUPOBAHUS, CAMOKOHTPOJISI  OLIEHKU PE3YIIb-
TaTOB CBOEH ACATCIIBHOCTH, YMCHUAMMU NPCABUACTD BO3MOKHBIC PE3YJIbTATEI CBOUX ﬂeﬁCTBHﬁ;

¢ IOHUMaHHEC pa3HHqHﬁ MCKAY UCXOOAHBIMHU q)aKTaMI/I U TUII0TE3aMU JIAd UX O6”I>$ICHGHI/I$I,
TCOPECTHUICCKUMU MOJCIIAMU U PCAJIbHBIMU O6’I)GKTaMI/I, OBJIaJICHUC YHUBCPCAJIIbHBIMU y'-IC6HI)IMI/I
I[GI\/JICTBI/UIMI/I Ha IMpuMepax rumnoTe3 4Jisd 0O0BSICHEHHST U3BECTHBIX q)aKTOB n 3KCHCpHMeHTaHBHOfI
IIPOBEPKHU BBIABUTAEMBIX TUIIOTE3, pa3pad0TKU TEOPETUUECKUX MOJIENIEN TPOLIECCOB WU
SIBJICHU;

* (hopmupoBaHUE YMEHHUI BOCIPUHUMATD, IepepadaThIBaTh U MPEABABIATE HHPOPMALUIO B
CIIOBECHOI, 00pa3HOI, CHMBOJIMUECKOHN (popMax, aHAIU3UPOBATh U NepepadaTbiBaTh NOJTyUECH-
HYIO I/IH(l)OpMaHI/IIO B COOTBETCTBHU C ITIOCTABJICHHBIMU 3a/ladaMU, BbIACIATH OCHOBHOC
COJCPIKAHNUEC NPOUYUTAHHOTO TCKCTA, HAXOAUTH B HEM OTBCTBI HAa ITOCTABJICHHBIC BOIIPOCHI U
u3Jararthb €ro;

* IPUOOpPETEHNE OTBITAa CAMOCTOSATEIBHOTO MTOKMCKA, aHAIN3a U 0TOOpa HH(OpMAaLIUU C
HCIIOJIb30BAHHUEM PA3JIMYHBIX HCTOYHHUKOB 1 HOBBIX I/IHCbOpMaI_[I/IOHHI)IX TEXHOJIOTHI JIIs
pPEIICHMA MMO3HABATCIIBHBIX 3a/1a4;

¢ pa3BUTHC MOHOJOTHYECKON 1 ﬂHﬂJ’IOFH‘-ICCKOfI p€un, YMCHUS BbIpaKaTb CBOHU MBICIIU U
CIOCOOHOCTH BBICTYIIMBATh COOeCeIHNKA, TOHUMATh €r0 TOUKY 3pEHHUsI, TPU3HABATh IIPaBO JAPY-
roro 4yejioBeKa Ha HTHOE MHEHHE;

¢ OCBOCHHUEC ITPHUEMOB }IeﬁCTBHfI B HCCTAHAAPTHBIX CUTYyAllUAX, OBJIAACHHUC S3BPUCTUYCCKUMU
METOJIaMH PEIICHHS PoOIIeM;

* (opmupoBaHue yMeHHI paboTaTh B TPYIIIE C BHIMOTHEHUEM Pa3IMYHBIX COLUAIBHBIX POJIEH,
MIPEJICTaBIATh U OTCTAUBAaTh CBOM B3IJISIIbI U YOEXKAECHHUS, BECTU AUCKYCCHIO.

IIpenmeTHble pe3yabTaTbl 00ydeHUs (pU3UKE B OCHOBHOMH IIKOJIE MPEACTABICHBI B
colep;KaHUM Kypca 10 TeMaM.

7 kaacc (68 4, 2 U B HeIeJI10)

Beenenue

- BJIaJICHUE SKCIIEPUMEHTAILHBIMU METOIAMH HCCIICAOBAHUS TIPU ONIPEICIICHUH [IEHBI JICTICHUS
KBl TPHOOpa U IOTPEITHOCTH U3MEPEHUS;

-IIOHUMAaHUE POJIM YUCHBIX HalICH CTPaHbI B PAa3BUTUU COBPEMEHHOW (DM3WKHU U BIIUSHUM Ha
TEXHUYECKUH U COIMATIbHBIN MPOrpecc.

-IIOHUMaHue PU3NUECKUX TEPMUHOB: TEIIO, BEIIECTBO, MATEPHSI,

-YMEHHE TIPOBOIUTH HAOIIOACHUS (PU3UUCCKUX SABICHUI; U3MEPATh (PU3UUCCKUE BEIINIHHBI:
paccTosiHue, POMEXYTOK BPEMECHHU, TEMIIEPATypY;

IlepBoHaYA/ILHBIE CBE/ICHHSI O CTPOEHHH BelIIECTBA

-TIOHUMaHUE U CIIOCOOHOCTh OOBSACHATH (u3nueckue sBneHus: nuddysus, 6ompinas
C)KUMAEMOCTh Ta30B, MaJiasi COKUMAEMOCTh JKUJAKOCTEH U TBEP/BIX TEI;

-BJIaJICHUE DKCTIEPUMEHTAILHBIMU METOIaMU UCCIIEIOBAHUS TIPU OTIPEACTICHUN pa3MepPOB MaJbIX
Te;

-TIOHMMaHue TPUINH OPOYHOBCKOTO JBMKECHHS, CMAUMBAHUS M HECMAauyMBaHUS TEJ; pa3uyMs B
MOJIEKYJISIPHOM CTPOEHHH TBEPABIX TEJN, KUAKOCTEH U ra3oB;

-yMeHue noiib3oBarbes CU v epeBoAUTh eIMHUIIBI U3MepeHUsT GPU3NYECKUX BETUYHUH B KpaTHBIE
Y JOJbHBIC €AUHULIBI;

-yMEHUE UCTIOIh30BaTh MOTYUYCHHbBIE 3HAHUS B TIOBCETHEBHOM JKM3HH (OBIT, SKOJIOTHUS, OXpaHa
OKpYKaroIIel Cpesbl).

B3aumoneiicrBus TeJ

-TIOHUMAaHUE U CIIOCOOHOCTh OOBSACHATH PUINYECKUE SBICHUS: MEXaHUYECKOE JBHKCHHE,
paBHOMEpPHOE M HEPABHOMEPHOE IBMKCHHE, MHEPIUS, BCEMUPHOE TATOTCHUE;

-yMEeHHUE U3MEePATh CKOPOCTh, Maccy, CHITy, BEC, CHITy TPEHUS CKOJIBKEHUS, CUITy TPEHHUS
KaueHUs1, 00beM, IIIOTHOCTh TeJa, PABHOICHCTBYIOIIYIO IBYX CHJI, IEHCTBYIONMIUX HA TEJIO U Ha-




IIPaBJICHHBIX B OJIHY U B IIPOTUBOIIOJIOKHBIE CTOPOHBI;
-BJIaJIEHUE SKCIIEPUMEHTAIbHBIMU METOAAMHU UCCIIEI0BAHUS 3aBUCUMOCTH: IIPOUJIEHHOTO ITyTH
OT BPEMEHHU, YIJIMHEHMSI IPYKUHBI OT IPUII0KEHHON CUIIbI, CUJIbI TSHDKECTH TeJla OT €r0 Macchl,
CHWJIBI TPEHUS CKOJIBYKEHUS OT IUIOIAN COIIPUKOCHOBEHMSI TEJI U CUJIbl HOPMAJIBHOTO J1aBJICHUS;
MMOHWMaHHUE CMBICIIa OCHOBHBIX (PM3NYECKUX 3aKOHOB: 3aKOH BCEMUPHOTO TATOTEHHUS, 3aKOH
I'yka;
-BJIaJIEHUE CI0COOAaMU BBINOJIHEHUS PACU€TOB IPU HAXO0KIEHUU: CKOPOCTH (CpelHEN CKOPOCTH),
IyTH, BPEMEHH, CHJIBI TSHKECTH, Beca Tela, INIOTHOCTH Teja, 00beMa, MacChl, CHIIbl YIPYTOCTH,
PaBHOAEHCTBYIOIIEH ABYX CHJI, HAIIPABJICHHBIX IO OJHOM MIPSMON;
-YMEHHE HaXOJIUTh CBSI3b MEXIY (PU3MUECKMMH BETMYMHAMHE: CHIION TSDKECTH M Maccol Tena,
CKOPOCTH CO BPEMEHEM U IyTEM, IUIOTHOCTH TeJIa C €r0 MacCcou 1
-00BEMOM, CHJION TSHKECTH U BECOM TEJIa;
-YMEHHUE MePEBOAUTh (PU3NUYECKUE BETHMUUHBI 13 HecucTeMHbIX B CH 1 Hao60poT;
-MIOHMMaHUe MPUHIUIOB JIEHCTBUS AUHAMOMETPA, BECOB, BCTPEUYAIOUINXCS B IIOBCEAHEBHOMN
KU3HU, U cI0c000B oOecreueHus: 0e30MacHOCTU IPU UX UCIOJIb30BAHUU;
-yMEHUE UCMOJIb30BaTh MOIYYECHHbIE 3HAHUS B TIOBCETHEBHOM >KM3HU (OBIT, SKOJIOTUS, OXpaHa
OKpYXaIoIen Cpeibl).

JlaBJjieHMe TBepABIX TeJl, }KUKOCTeH 1 ra3oB
-TIOHUMaHUE U CIIOCOOHOCTh OOBSICHATH (PU3NUECKUE SIBICHUS: aTMOC(HEPHOE TaBJICHHE,
JaBJICHHE KUJKOCTEH, ra30B U TBEP/BIX TeJl, INIABaHUE TeJl, BO3AYXOIUIaBaHHE, PACIIOI0KEeHHE
YPOBHS )KHJIKOCTH B COOOIIAOIINXCS COCYIax, CYIECTBOBAHNE BO3IYITHONH 000I0YKH 3eMITIO;
CHOCOOBI YMEHBIICHUS U YBEJIMUEHUS TaBIICHUS;
-yMEHHE U3MEPSITh: aTMOC(HEPHOE JaBJIEHHE, JaBJICHHUE KUJAKOCTH Ha THO U CTEHKHU COCYyia, CHITY
Apxumena;
-BJIaJIEHUE SKCIIEPUMEHTAIIbHBIMU METOJaMU UCCIIEJOBAHUS 3aBUCUMOCTH: CUJIbI ApXUMea oT
o0beMa BBITECHEHHOM TEJIOM BO/Ibl, YCIOBUM TUIABAHUS Tella B )KUIKOCTU OT JACUCTBUS CHIIbI
TSYKECTH U CUJIbI ApXUMena;
-TIOHMMaHUE CMBICJIa OCHOBHBIX (DU3MUECKUX 3aKOHOB U YMEHUE IPUMEHSTh UX Ha MPaKTHKE:
3akoH I[lackans, 3akoH Apxumena;
-MIOHMMaHUe MPUHIUIIOB JIEHCTBUS OapoMeTpa-aHeponia, MAaHOMETPA, OPIIHEBOTO
XKUJKOCTHOTO HAacoca, TUAPaBIMYECKOro Mpecca U crocoboB odecreyeHrs 6e30MacHOCTH IPU UX
UCIIOJI30BAaHUU;
-BJIaJIeHUE CIOCOOAMU BBITMOJIHEHUS PACUETOB JUIsl HAXO0XKICHUS: JaBJICHUS, 1aBIICHUS KUIKOCTH
Ha JIHO ¥ CTEHKH COCYJa, CUJIbl ApXuUMe/ia B COOTBETCTBHH C IMOCTABJICHHOM 3a/1a4eil Ha Oc-
HOBAHUH HUCIIOJIb30BAHMSI 3aKOHOB (DU3HKHY;
-yMEHUE UCMOJIb30BaTh MOIYYECHHbIE 3HAHUS B TIOBCETHEBHOM KM3HH (IKOJIOTHSL, OBIT, OXpaHa
OKpPY’KaIoIel Cpebl).
PaGora u MoHOCTDH. JHEpIUst
-TIOHUMaHUE U CIIOCOOHOCTh OOBSACHATH (hM3MUECKUE SBIICHUS: paBHOBECHE Tell, IpeBpallleHre
OJIHOTO BHUJa MEXaHUYECKOM SHEPTUH B JAPYroi;
-yMEHHUE U3MEPSTh: MEXaHNYECKYI0 pabOTy, MOIIIHOCTD, TJI€YO0 CHJIbl, MOMEHT cuiibl, KI1/I,
MOTEHIIMATBHYIO U KUHETUYECKYIO SHEPTHUIO;
-BJIaICHUE SKCIIEPUMEHTAIBHBIMH METOJAMU UCCIIEI0BAHUS TP ONPEACIICHUH COOTHOLIEHUS
CUWJI U ILJIeY, 1JIs pAaBHOBECHSI pbluara;
-IIOHUMAaHUE CMbICIIa OCHOBHOTO (PM3MYECKOI0 3aKOHA: 3aKOH COXPaHEHHUs SHEPTUHU; TOHUMAaHUE
MPUHLMIIOB JICWCTBUS pblyara, 0JI0Ka, HAKJIIOHHOH MJIOCKOCTH U cII0co00B 00ecieueH s
0€30IaCHOCTH MIPU UX UCIIOJIH30BAHUH;
-BJIaJIEHUE CIOCOOAMU BBITIOJIHEHUS PACUETOB JIJIsl HAXOXKICHUS: MEXaHUYECKOH paboThI,
MOIITHOCTH, YCJIOBHSI paBHOBECHS CUJI Ha pbluare, MomeHTa cuiibl, KI1/], kunetnueckoi u no-
TEHLUUAJILHON SHEPTUU;
-YMEHHE UCTOJIb30BaTh MOIyUYeHHbIE 3HAHHS B TIOBCEHEBHOM JKU3HU (9KOJIOTHUs, OBIT, OXpaHa
OKpY>KaroIlen cpepl).



8 Knnace (68 4, 2 u B HeleMI0)
TemnuioBble sIBJIeHUsT
- IOHUMAHUE U CITIOCOOHOCTH OOBIICHITH PU3UUCCKHE SBJICHHS: KOHBEKITHUS, U3ITydeHHE,
TETUIONPOBOAHOCTD, M3MEHEHNE BHYTPEHHEH SHEPrUH Tela B Pe3yabTaTe TEIUIONepe1ayn UiIu pa-
OOTHI BHEIITHUX CHJI, HCTIapeHHue (KOHJICHCAlUs) U TUIaBJIeHHE (OTBEpAECBaHNUE) BEIIECTBA,
OXJTKJICHHUE KUJKOCTH MTPH UCTIAPCHHH, KUIICHUE, BBITIAJCHUE POCHI; YMEHUE H3MEPSITh:
TeMIepaTypy, KOJIHMYECTBO TEIJIOTHI, YACTbHYIO TEMIOEMKOCTh BEIIECTBA, YACTBHYIO TEIUIOTY
TUTABJICHUS BEIIECTBA, BIAXKHOCTH BO3YXa;
-BJIaJICHUE SKCIICPUMEHTAITBHBIMU METOIaAMH UCCIICIOBAHUS: 3aBUCHMOCTH OTHOCUTEITHBHON
BJIQKHOCTH BO3/lyXa OT JIaBJICHHUS BOJISTHOTO Mapa, COJIEPIKAIIETrocs B BO3AyXe IPU JaHHOM
TeMIeparype; JaBJIeHUS HACBHIIIIEHHOTO BOISHOTO Mapa; ONpeesICHIs YISIbHON TeII0EMKOCTH
BEIIIECTBA;
-TIOHUMAaHUE TIPUHITUTIOB JICHCTBHUS KOHICHCAITMOHHOTO ¥ BOJIOCHOTO TUTPOMETPOB,
MICUXPOMETPA, JIBUTATEIISI BHYTPEHHETO CrOPAaHMSI, TApOBOM TYpOMHBI U CIIOCOO0OB 00eCTIeUeHUS
0€30MacHOCTH MPU UX UCTIOJIb30BAHUY;
-TIOHMMaHUE CMBICITA 3aKOHA COXPAHCHUS U TIPEBPANICHUS YJHEPTHHA B MEXaHHUUECKUX U
TEIUIOBBIX MPOIleccax U yMEHUE IPUMEHSThH €ro Ha MPaKTHKE,
-OBJIaJICHUE CTIOCOOAMU BBITIONTHEHHST PACUeTOB U HAX0XKICHUS: YIeITbHON TETUIOEMKOCTH,
KOJIMYECTBA TETUIOTHI, HEOOXOAMMOTO JIJIsl HArPEBAHUS TEJIa WIIA BBIICISIEMOTO MM TTPH OXJIaK-
JICHWH, YJIeTHbHOM TETUIOTHI CTOPaHMSI TOTUINBA, YACIBHON TETUIOTHI TUTABJICHUS, BIIAKHOCTH
BO3/IyXa, YACIBbHOU TEIJIOTHI TapooOpa3oBanus U KoHaeHcaruu, KI1/[ TenioBoro neurarens;
-yMEHHUE UCTIOIh30BaTh TIOJTYYCHHbBIC 3HAHUS B TIOBCETHEBHOM JKM3HH (IKOJIOTHS, OBIT, OXpaHa
OKPYXKaIOIIEH CpeIbl).
JIeKTpUYecKue siBJIeHUst
-TIOHMMaHUE U CIIOCOOHOCTh OOBACHATH GU3NUYECKUE SIBICHUS: SJIEKTPU3AIUs Tell, HarpeBaHue
MIPOBOJHUKOB JIEKTPUUECKUM TOKOM, FIEKTPUUYECKUI TOK B METaJIaX, AEKTPUUECKHUE SIBICHUS
C TIO3UIIMU CTPOEHUS aTOMa, IEUCTBUS IIEKTPUUYECKOTO TOKA;
-yMEHUE U3MEPSATh: CUITY JIEKTPUUECKOTO TOKa, JIEKTPUUECKOE HAPSKEHUE, SJICKTPUUECKUN
3apsi, SIEKTPUUECKOE COMTPOTUBIICHHUE;
-BJIaJICHUE SKCIIEPUMEHTAIBHBIMU METOAMHU UCCIIEIOBAHUS 3aBUCUMOCTH: CUJIBI TOKA Ha
y4acTKe LEMHU OT AMEKTPUYECKOT0 HAMPSHKEHUSI, JIEKTPUUYECKOTO COIPOTUBIICHUS ITPOBOHUKA
OT €ro JUIMHBI, IJIONIa/Id MOTIEPEYHOT0 CEUEHUs U MaTepuaa,
-IIOHMMaHUE CMbICJIa OCHOBHBIX (DU3MUECKUX 3aKOHOB U YMEHHE IPUMEHSTh UX Ha MIPaKTHKE:
3aKOH COXpaHEeHMsI SJEKTPUUECKOTO 3apsia, 3akoH OMa JJis yJacTka 1enH, 3akoH JHkoyns—
Jlenna;
-MIOHMMaHUE MPUHIUIA IEHCTBUS IIEKTPOCKOIIA, AIEKTPOMETPA, raIbBaHNUYECKOTO AJIEMEHTA,
aKKymyJsTopa, (hoHapuKa, peocTaTa, KOHIASHCATOPa, TaMITbl HAKAJIMBAaHHs U CII0COO0B 0Oec-
nevyeHust 0e30MacHOCTH IPU UX UCIIOJIb30BAHUU;
-BJIaJIEHUE CIOCOOAMU BBIMOJIHEHUS PACUETOB JIJIsl HAXOXKICHUS: CHJIbI TOKA, HAIIPSHKEHUS,
COMPOTHUBIICHUS IPU MAPATIIETLHOM U MOCIEA0BATEIHLHOM COSIMHEHUH MPOBOTHUKOB,
yIIeIbHOTO COMPOTUBIICHUS MTPOBOJHHUKA, PAOOTHI U MOLTHOCTHU 3JIEKTPHUYECKOTO TOKA,
KOJIMYECTBA TETIOTHI, BBIEISIEMOTO IPOBOJHUKOM C TOKOM, EMKOCTH KOHJIEHCATOpa, paboTh
AIIEKTPUYECKOTO MOJIS KOHJIEHCATOPa, YHEPTUU KOHJEHCATOPA;
-yMEHUE UCTOJIb30BaTh MOTYYECHHbIE 3HAHUS B TIOBCETHEBHOM JKM3HH (IKOJIOTHS, OBIT, OXpaHa
OKpY»XKarolei cpesibl, TEXHUKa O€30MaCHOCTH).

DJIeKTPOMATHUTHBIE SIBJIEHUS
-TIOHMMaHUE U CIIOCOOHOCTh OOBSACHATH (PM3MUECKUE SIBICHUS: HAMAarHHYEHHOCTh JKeJie3a ’
CTallv, B3aUMOJCHCTBHE MAarHUTOB, B3aUMOCHCTBHE MTPOBOJHUKA C TOKOM U MarHUTHOM
CTpEJIKH, IeWCTBUE MArHUTHOTO TOJISl HA TPOBOJHUK C TOKOM;
-BJIaJICHUE DKCIIEPUMEHTAILHBIMU METOIaMU UCCIIEIOBAHUS 3aBUCUMOCTH MarHUTHOTO
JEUCTBHS KaTYIIKK OT CHJIBI TOKA B IIETIH;
-yMEHUE UCTIOJIh30BaTh MOTYYCHHBIE 3HAHUS B TIOBCETHEBHOM JKM3HH (IKOJIOTHS, OBIT, OXpaHa
OKpYXKarollei cpesibl, TeXHUKa 0€30MaCHOCTH).
CBeToBbI€ SIBJICHUSA




-IIOHUMAaHUE B COCOOHOCTh OOBACHATH (PU3HUECKHUE SABICHUS: TPSIMOJIMHEHHOE
pacrpocTpaHeHHe cBeTa, 00pa30BaHUE TCHH U MOJIYTEHHU, OTPAKEHUE U IPEJIOMIICHUE CBETA;
-yMeHHUE U3MEePATh POKYCHOE PacCTOSIHUE COOMPAIOIIEH JIMH3BI, ONITUYECKYIO CHUITY JIMH3BI;
-BJIAACHUC SKCIICPUMCHTAJIbHBIMU METOJaMU UCCIICIO0OBAHUA 3aBUCUMOCTH: H306pa)KeHI/I5I oT
PACIIOJIOKCHM JIaMIIbl Ha PAa3JIMYHBIX PACCTOAHUAX OT JIMH3BI, YIJIa OTPAXKCHUA OT yTIJia MaACHUA
CBETa Ha 3epKajio;

-IIOHUMAHHUEC CMbICJIA OCHOBHBIX (1)I/ISI/I‘~ICCKI/IX 3aKOHOB U YMCHHUC IIPUMCHATH UX Ha NPAKTUKE!
3aKOH OTPAXKEHUs CBETA, 3aKOH MPEJIOMJICHHS CBETA, 3aKOH MPSIMOJIMHEWHOTO PACIPOCTPAHCHUS
CBETa;

-paznmuyatk (OKyC JMH3BI, MHUMBIH (PoKyc 1 (POKyCHOE pacCTOSIHUE TMH3BI, ONTHYECKYIO CHITY
JIMH3BI U ONTHYECKYIO OCh JIMH3BI, COOMPAIOIIYIO U PACCEUBAIOIIYIO JTUH3bI, N300paKECHHUS,
JaBaeMbIe COOMPAFOIIECH U pacCEHBAOIICH JTMH30M;

-YMCHHUEC HUCII0JIb30BATh MMOJTYYCHHBLIC 3HAHUA B HOBCGI[HCBHOﬁ JKU3HU (SKOHOFI/IH, 6BIT, OoXpaHa
OKpYXaroIen cpepl).

9 kiacc (102 4, 3 4 B He/IETIO)
3aKoHbI B3aMMO/IEHCTBUSA U IBUKEHUS TeJl
-TIOHMMAHHUE U CITIOCOOHOCTH OMUCKHIBATh U OOBSICHITH (PHU3NUECKUE SABJICHUS . TIOCTYATEIHHOE
JBIDKEHWE, CMEHA JTHS U HOYW Ha 3emiie, CBOOOTHOE TTaIeHNE Tell, HEBECOMOCTb, IBUKEHHE T10
OKPYXHOCTH C TIOCTOSIHHOM TI0 MOJTYJTIO CKOPOCTHIO;
-3HaHHE U CIIOCOOHOCTH JaBaTh OMPEICICHUS/ONUCAaHNS (PU3NUECKUX TTOHSATHH!
OTHOCHTEILHOCTH JABUKEHUS, TEOIIEHTPUYECKAs U TEIMOLICHTPHUYECKAsl CUCTEMbl MUPa; [epBast
KOCMHYECKasi CKOPOCTh|, PEaKTUBHOE JIBIKEHUE; (PU3UIECKUX MOJICINICH: MaTepualibHast TOUKa,
CUCTEeMa OTCcUeTa; PU3NUYECKUX
- B xBagpaTHble CKOOKHM 3aK/IIOUEH MaTepuall, He SBISIIOIINICS 00s13aTebHBIM IS U3y4EHUSI.
BEJIMYMH: MTepeMEIlEHUE, CKOPOCTh PABHOMEPHOTO MPSIMOJIMHEWHOTO JBM)KEHUSI, MTHOBEHHAs
CKOPOCTh M YCKOPEHHUE IIPY PAaBHOYCKOPEHHOM MPSIMOJIMHEHHOM JBUKEHHUH, CKOPOCTh U LIEHTPO-
CTPEMUTEIbHOE YCKOPEHHE MTPH PaBHOMEPHOM JIBUKEHUU TeJIa 10 OKPY>KHOCTH, UMITYJIbC;
-TIOHMMaHUE CMBICIIa OCHOBHBIX (DM3MUECKUX 3aKOHOB: 3aKOHBI HbIOTOHA, 3aKOH BCEMHPHOTO
TATOTEHHUS, 3aKOH COXPaHEHHUS UMITYJIbCa, 3aKOH COXpAaHEHUS SDHEPTUH U
-yMEHHUE MPUMEHSTh UX Ha IPAKTHKE;
-yMEHUE MPUBOJUTH IPUMEPHI TEXHUUECKUX YCTPONCTB U KUBBIX OPraHU3MOB, B OCHOBE
MepeMeleHus: KOTOPBIX JICKUT MPUHIMIT PEAKTUBHOTO JIBWYKEHUS; 3HAHUE U YMEHUE OOBICHITH
YCTPOMCTBO U IEUCTBUE KOCMUYECKUX PAKET-HOCHUTEIICH;
-yMEHHUE U3MEPSTh: MTHOBEHHYIO CKOPOCTh M YCKOPEHHUE IIPU PAaBHOYCKOPEHHOM
MPSIMOJIMHEITHOM JIBH)KEHUH, [ICHTPOCTPEMUTENILHOE YCKOPEHUE TPU PAaBHOMEPHOM JIBMKEHHUH
10 OKPY>KHOCTH;
-yMEHUE UCTOJIb30BaTh MOTYYCHHbIE 3HAHUS B IOBCETHEBHOM XKM3HH (OBIT, SKOJIOTHUS, OXpaHa
OKpPY’KaIoIel Cpeibl).

Mexanuyeckue Ko1e0aHUA U BOJHBL. 3BYK
- MMOHMMAaHHUE U CIIOCOOHOCTH OMUCHIBATH 1 OOBACHATH (PU3NUYECKHUE SIBICHUS: KOJeOaHus
MaTeMaTH4eCKOTO U MPYKUHHOTO
MasTHUKOB, PE30HAHC (B TOM YHCIIE 3BYKOBOI), MEXaHHUUECKHE
BOJIHBI, IJTHA BOJIHBI, OTPa)KEHHUE 3BYKA, 9X0; 3HAHUE U CLIOCOOHOCTH J1aBaTh ONpeAeTICHUS
(buznuecKux MOHATUI: CBOOOIHBIE KONebaHus, KoebaTeabHas CHCTeMa, MasiTHUK, 3aTyXalolue
KoJieOaHusl, BEIHYKIEHHBIE KOJIeOaHus, 3BYK U YCIOBHSI €T0 PacpoCTpaHeHUs; (PU3HUECKUX
BEITUYMH: aMIUIUTY/a, IEPUOJ U YacTOTa KoJieOaHu, COOCTBEHHAs YacTOTa KojebaTenpbHOU
CUCTEMBI, BBICOTA, [TEMOp ]|, TPOMKOCTb 3ByKa, CKOPOCTh 3BYKa; (PU3HMUECKUX MOJICIICH:
[rapMOHMYECKHE KOJeOaHus |, MAaTeMaTHIECKUI MasTHUK;
-BJIa/ICHUE SKCIIEPUMEHTATbHBIMU METOJIJAMHU UCCIIE0BAHUS 3aBUCUMOCTH MEpUOJa U 4aCTOThI
KoJieOaHUi MasTHUKA OT JJTUHBI €70 HUTH.
JIeKTPOMATHUTHOE 110J1e
-TIOHUMaHHE U CIOCOOHOCTD OMUCKHIBATH U OOBSICHITH (PU3MYECKUE SIBICHUS/TIPOIIECCHI:
ANIEKTPOMAarHUTHAsI MHAYKLUS, CAMOUHIYKIUS, IPEJIOMIIEHUE CBETA, IUCIIEPCHUs] CBETA,




IOTJIOLEHUE U UCITYCKAHUE CBETA aTOMaMHU, BOSHUKHOBEHHE JJMHEMUATHIX CIIEKTPOB UCITYCKAHUS
U TOTJIOLIECHMS;
-3HaHME U CIIOCOOHOCTD JaBaTh OIPEICNICHH/ONMUCaHNs GU3NIECKUX MOHITUNA: MAarHUTHOE
I10JI€, JIMHUW MarHUTHOM MHIyKIIMH, OJTHOPOJIHOE U HEOJHOPOJHOE MAarHUTHOE I0JI€, MArHUTHBIH
IIOTOK, IEPEMEHHBII JIEKTPUUECKUI TOK, SJIEKTPOMArHUTHOE I10J1€, JIEKTPOMArHUTHBIE BOJIHBI,
AIIEKTPOMArHUTHBIE KOJIEOaHUs, PaliOCBSA3b, BUAUMBINA CBET; (PU3HMUECKUX BEJIMYMH: MarHUTHAS
MHIYKLWS, UHIYKTUBHOCTD, [IEPUO/JI, YACTOTA U aMIUIMTY/A JIEKTPOMArHUTHBIX KOJeOaHul,
[I0KAa3aTeJ M MPEJIOMIICHHSI CBETA;
-3HaHHe (POPMYIUPOBOK, TOHIMAHNE CMBICIIA U YMEHHUE PUMEHSATH 3aKOH IPEJIOMIICHHUS CBETa U
npaBuiio JIeHna, KBaHTOBBIX ocTyaaToB bopa;
-3HaHWE Ha3HA4YCHUS, YCTPOUCTBA U IPHUHIINIIA ICHCTBHS TEXHUYECKUX YCTPOMCTB:
AIIEKTPOMEXAHUYECKUM UHIYKIIMOHHBIN T€HEepaTop EPEMEHHOI0 TOKa, TpaHc(hopmarop,
KoJiebaTenbHbIN KOHTYp, AETEKTOP, CIIEKTPOCKOT, CLIEKTporpad;
-[IOHMMaHUE CYTH METOJia CIIEKTPAIbHOTO aHAJIN3a U €r0 BO3MOKHOCTEH.
Crpoenne aToMa M aTOMHOI'0 SI/Ipa
-IIOHUMaHKE U CIIOCOOHOCTh ONUCKHIBATh U OOBSICHATH (PU3NYECKUE SIBJICHUS: paJOaKTUBHOCTD,
MOHU3UPYIOIINE U3Ty4YEHHUS;
-3HaHHE U CIIOCOOHOCTH JaBaTh ONPEICICHUS/ONUCaHNs (PU3NUYECKUX TTOHSATHH!
PaavoaKTUBHOCTh, alib(a-, 0eTa- U TaMMa-4yacTHIIbl; PU3NYECKUX MOJETICH: MOJIEIN CTPOEHUS
aTomoB, npeiokennbie JI. Tomcornom u D. Pesepdopmom; mpoToHHO-HEUTPOHHAS] MOJICITH
aTOMHOTO Si7Jpa, MOJIENb IIpollecca JAeJIeHUs pa aToMa ypaHa; QU3NYECKUX BETUUHH:
MOTJIOIIEHHAs /1032 U3Iy4eHUsI, KO3 (HUIIMEHT KauecTBa, SKBUBAJIEHTHAs /1034, IEPHOJ]
noJtypacnaja;
-yMEHUE MPUBOJUTH MPUMEPHI U OOBACHATH YCTPOUCTBO M MPUHIIUI JEHCTBUS TEXHUUECKUX
YCTPOMCTB M YCTAaHOBOK: cueTurk [ elirepa, kamepa BunbcoHa, my3bpIppKOBasi Kamepa, siAepHbIiI
peaKTop Ha MEIJICHHBIX HEUTPOHAX;
-YMEHHE U3MEPSTh: MOLIHOCTb JI03bI PaJIMOAKTUBHOTO U3JIyYeHHsI OBITOBBIM JI03UMETPOM;
-3HaHHEe (POPMYIHUPOBOK, IOHUMAHNE CMbICIIA U YMEHUE IPUMEHATh: 3aKOH COXPAaHEHMUS
MacCOBOTO YHMCJIA, 3aKOH COXPAaHEHUs 3apsja, 3aKOH PalMOaKTUBHOTO pacnania, IpaBuiIo CMe-
LICHMS;
-BJIaJICHUE DKCIIEPUMEHTAILHBIMU METOAAMHU UCCIIEJOBAHUS B IIPOLECCE U3YUCHHUS 3aBUCUMOCTU
MOILIHOCTH M3JIy4€HUs IPOLYKTOB pacnaja paJoHa OT BpEMEHH;
-TIOHMMAaHUE CYTH SKCIIEPUMEHTAIBHBIX METOIOB HCCIIEI0BAHMSI YaCTHIL,
-YMEHHE UCIO0JIb30BaTh MOJy4YE€HHbIE 3HAHHSI B IOBCEAHEBHOM JKN3HU (OBIT, KOJIOTUs, OXpaHa
OKpYXKarolllel cpeibl, TeXHUKa 0€30I1aCHOCTH U JIp.).

Crpoenue u 3Bo/nonusi BeesieHnoit
-YMEHHE I10JIb30BAThCS METOAAMHU HAYYHOT'O UCCIIEAOBAHUS SIBJICHUM IPUPOABI: IIPOBOJNUTH
HaOJI0/1eHN, IJITAHUPOBATH U BBINOJIHATh 3KCIIEPUMEHTBI, 00pabaThiBaTh Pe3yabTaThl U3MEpe-
HUH, IPEICTaBIATh PE3YyIbTaThl U3MEPEHUH C MOMOILBIO TabauL, rpadukoB U Gopmy,
OoOHapyXH1BaTh 3aBUCUMOCTH MEXAY (PU3MUECKUMH BETMYNHAMMU, OOBSICHATh pe3yIbTaThl U
JIeNIaTh BBIBOJIbI, OLICHUBATh IPAHULIBI IOTPEIIHOCTEN PE3YIBTATOB U3MEPEHMUI;
-pa3BUTHE TEOPETUUYECKOI'O MBILIICHHUS HA OCHOBE (JOPMHUPOBAHUS YMEHUI yCTaHABINBATh
(baxThl, pa3IMyaTh MPUUMHBI U CIEJICTBHS, UCIOIb30BaTh (PU3MUECKHE MOJIENHN, BBIIBUTATh TU-
NOTE3bl, OTBICKUBATh U (POPMYIUPOBATh JOKA3aTENHCTBA BBIIBUHYTHIX THUIIOTES.
-TIIPEJCTABIIEHUE O COCTABE, CTPOECHUH, IPOUCXOKICHNUN U Bo3pacTe COHEYHON CUCTEMBI;
-yMEHHE NIPUMEHATh (PrU3HUeCcKHe 3aKOHBI IS 00bsICHEHUs IBIKEeHNUs 1aHeT CoJIHEUHOM
CUCTEMBI;
-3HaTh, YTO CYIIECTBEHHBIMH ITapaMeTpaMH, OTJINYAOIIUMHU 3BE3/bl OT IUIAHET, SBIISIOTCA UX
Macchbl U UCTOYHUKHU PHEPTHH (TEPMOSEPHBIE PEAKIIMU B HEZIpaX 3BE3/ U PaJluOAKTUBHBIE B
HeJpax IJIaHET);
-CpaBHUBATh (PM3MUECKHE U OpPOUTANIbHBIE MTApAaMETPHI IIJIAHET 3€MHOM I'PYIIIBI C
COOTBETCTBYIOLIMUMH MapaMeTpaMu MJIaHEeT-TUTAaHTOB M HaXOJIUTh B HUX 0OI1lee U pa3IuyHoe;
-00BsCHATD CyTh 3¢ dekra X. Jlomepa; popmynupoBats 1 0OBACHATH CyTh 3aKoHa D. Xa0bia,
3HATh, YTO ATOT 3aKOH SIBUICS dKCIIEPUMEHTAJILHBIM MTOATBEPKICHUEM MOJIEIHN HECTALU-
oHapHOU BceneHHoM, OTKpbITON A. A. @pruaMaHOM.



MNJIAHUPYEMBIE PE3YJIbTATBI U3YUEHUSI KYPCA ®U3UKU B 7 KJIACCE
MOHUMAHKUE M CIIOCOOHOCTh OOBSICHATH Takue (PU3NYCCKUE SIBIICHHUS, KaK CBOOOIHOE
najicHue Te, JaBJICHHE, TulaBanue Te, iuddysus, atMochepHoe TaBICHUE;

YMEHHS M3MEPSATh PACCTOSIHUE, MPOMEKYTOK BPEMEHH, CKOPOCTh, YCKOPEHHE, MAacCy, CHIY,
HUMITYJIBC, pa60Ty CHJIbl, MOHIHOCTb, KHHCTUYCCKYI0 OJHCPIrUi0, MNOTCHIHUAJIbHYIO 3HEPIruUlo,
TEeMITEPaTypy;

BIIQJICHHUE YKCIIEPUMEHTAIHLHBIMUA METOJAMH MCCIICIOBAHUS B TIPOIECCE CAaMOCTOSTEIILHOTO
M3yUYCHHS 3aBUCUMOCTH TIPOMICHHOTO IyTH OT BPEMEHH, YITTMHEHUS TIPYKHHBI OT
MPUIOKCHHOM CHITBI, CHJIBI TAXKECTH OT MACChI TeJla, CUJIbl TPEHHS CKOJIBKCHHUS OT
TUIONIA/IA COTIPUKOCHOBEHHSI TEJT M CHJTBl HOPMAJIBHOTO JIaBJICHUS, CHIIBI ApXuUMeza OT
00BbeEMa BLITECHEHHOM BOJIBI,

MMOHUMAaHHUE CMBICIIA OCHOBHBIX (PU3NYECKHUX 3aKOHOB M YMEHHUE MPUMEHSThH MX Ha
MPaKTUKE: 3aKOHBI AMHAMHUKH HbIOTOHA, 3aKOH BCEMHUPHOTO TATOTEHUS, 3aKOHbI [lackais u
Apxumena, 3aK0H COXpaHCHHS SHEPTHU;

MMOHUMAaHHUE MPHHIIUIIOB JICHCTBUS MAIIWH, MPHOOPOB M TEXHUYECKUX YCTPOMCTB, C
KOTOPBIMH KaX/Iblii YeJIOBEK MMOCTOSHHO BCTPEYAaeTCs B TMOBCEAHEBHOW >KHM3HU, U
croco0oB obecreueHust 0€30MacHOCTH TP MX UCIIOJIH30BAHUN;

OBJIAJICHHE Pa3HOOOPAa3HBIMH CTIOCOOAMU BBITIOJTHEHUS PACUETOB IS HAXOXKICHUS
HEU3BECTHOH BEJIMYUHBI B COOTBETCTBUH C YCIOBUSIMH MTOCTABIICHHOM 3a/1a4H Ha
OCHOBAHWH HMCIIOJIH30BaHUS 3aKOHOB (PH3UKH;

MJIAHUPYEMBIE PE3YJIbTATHI U3YUEHUS KYPCA ®U3UKU B 8
KJIACCE

1. nmoHwmaHWe W CIOCOOHOCTh OOBSICHATH Takue (U3WYECKUE SIBICHUS, KaK OOJbIIas
C)KMMaeMOCTh Ta30B, Majas CKUMAeMOCTh J>KHUAKOCTEH M TBEPIBIX TeJ, MPOIECCHI
WCTIapEHHsI ¥ TUIABJICHUS BEUIECTBA, OXJIAXKICHHE KUAKOCTH TIPU UCTIAPCHUH, U3MECHEHHE
BHYTPEHHEH PHEPTrUU Tela B pe3ylbTaTe TeIUIonepeiadyd I padOThl BHEIIHUX CHII,
AIIEKTPHU3AINsS TEJl, HAarpeBaHUE IPOBOJHUKOB OJIIEKTPUYECKUM TOKOM, OTPAXKEHHE H
MPEJIOMIICHUE CBETA;

2. yYMEHHUsI H3MEpSATh PACCTOSHUE, MPOMEXKYTOK BpPEMEHH, TEMIEpPaTypy, KOJIUYECTBO
TETUIOTHI, YICIBbHYIO TEIJIOEMKOCTD BEIIECTBA, YACIbHYIO TEIUIOTY IJIABJICHUS BEIECTBA,
BIIQKHOCTh BO3MlyXa, CHJIY OJIGKTPHYECKOTO TOKA, JJICKTPHUYECKOE HAINpsHKEHUE,
ANIEKTPUYECKHIA  3apsfl, SJCKTPUYECKOE COINPOTUBICHUE, (POKYCHOE PpacCTOSHHE
COOMpAIOIIeH JIMH3BI, ONITUYECKYIO CUITY JINH3HI,

3. BIAQJICHUE  OKCICPUMEHTAIBHBIMH  METOJIAMH  HCCIICJOBaHUS B IpOIEcce
CaMOCTOSITEJILHOTO ~W3y4YCHHSI 3aBHCUMOCTH CWJIBI TOKAa Ha Yy4YacTKe Ied OT
AJIEKTPUYECKOTO HAMPSDKCHUS, SJICKTPHUYECKOTO COMPOTUBIICHUS MPOBOJHHUKA OT €ro
JUTMHBI, TUIOIIA/IU TIONIEPEYHOTO CCUCHHS U MaTepHalia, yrila OTPaKEHHS OT yIJia aJeHus
CBETA;

4. TOHMMaHHE CMBICJIA OCHOBHBIX (PM3MYECKUX 3aKOHOB M yMEHHE MNPHUMEHSTh WX Ha
MPAKTUKE: 3aKOH COXPAHEHUS JHEPIHU, 3aKOH COXPAHCHHUs IJICKTPHUUECKOTO 3apsa,
3akoH OMma Jis1 ydacTka 1ienu, 3akoH Jxoyns—JleHna;

5. MOHMMaHWE TPHUHIUIIOB JCHCTBHUS MAIIWH, NMPHOOPOB W TEXHUYECKUX YCTPOMCTB, C
KOTOPBIMH KQXIBIH YEJIOBEK TOCTOSHHO BCTPEYAeTCS B IOBCEIHEBHOW JKWU3HHU, U
croco6oB obecrnedeHust 0€30MaCHOCTH MPU UX UCTIOJIB30BaHUU;

6. oBiameHHE pPa3HOOOPA3HBIMHU CIIOCOOAMHU BBHIMOJNHEHHSI PACUYETOB JUIS HAXOXKICHHS
HEW3BECTHON BEJIUYMHBI B COOTBETCTBHHM C YCJIOBUSIMH IIOCTABJICHHOW 3aJaydl Ha
OCHOBAHHH MCIIOJIb30BaHUS 3aKOHOB (PH3HKH,

7. yMEHHE HCIOJIb30BaTh MMOJyYCHHBIC 3HAHUS, YMCHHUS U HABBIKU B MIOBCEIHEBHOM JKU3HU
(OBIT, BKOJIOTHS, OXpaHa 3/I0pPOBbS, OXpaHa OKpyxkatole cpeabl, Th u ap.).

HNJIAHUPYEMBIE PE3YJIbTATBI U3YUYEHUA KYPCA ®U3UKU B 9 KJIACCE
[lonumanue U CrIOCOOHOCTb OOBACHATH Takue (U3NYECKUE SBICHUS, Kak CBOOOJHOE
najieHue Tell, KojeOaHus HUTSHOTO M MPYXKHHHOTO MasTHHKOB, aTMOC(EpHOE JaBJCHHUE,



wiaBanue Tel, Auddysus, 0obIIas CKUMAEMOCTh Ta30B, Majasi COKUMAaeMOCTh JKUKOCTEH U
TBCPABIX TECJI, HTPOUCCChHI UCIAPCHUA W IJIABJICHHS BCUICCTBA, OXJIAXKIACHUC KXKUIAKOCTHU IIPU
HUCnapCHuu, HU3MCHCHUC BHYTpeHHeﬁ OHCPIrUr TCJa B PE3YJIbTATC TCIUIONCpCAaAYn HIIN
paGOTbI BHCIIHUX CHJI, DJICKTpHU3alUA TCJI, HArpCBaHHUC ITPOBOAHUKOB 3JICKTPUUCCKHUM TOKOM,
AJIEKTPOMArHUTHAsT MHIAYKIHUSA, OTPAXKEHHE W TNPEIOMJIEHHWE CBETa, MAHUCIEPCHUsl CBETa,
BO3HUKHOBEHHE JIMHEMYATOTO CIEKTPa U3JIIY4YECHHS, CMBICI 3aps0BOrO0 M MacCOBOTO YHCEIl,
OHEPTHUA CBA3KU 4aCTUL B AAPEC, ACIICHUC ANCP YpaHa, HCIIHAad pCaKI 1,

YMeHust u3MepsATh PacCTOSTHUE, MPOMEXKYTOK BPEMEHHU, CKOPOCTh, YCKOPEHHE, MaccCy, CUITY,
HUMITYJIbC, pa60Ty CUJIbl, MOIIHOCTb, KMHCTUYCCKYIO SHCPIrrUiO, MOTCHLIUAJIbHYIO 3HCPIHlo,
TeMIEePaTypy, KOJUYECTBO TEIUJIOTHI, YAEIbHYIO TEIUIOEMKOCTh BEIIECTBA, YEIbHYIO
TEIUIOTY IUJIABJICHMSI BEILECTBA, BJIAXHOCTh BO3JyXa, CHIY DJJEKTPUYECKOrO0 TOKa,
AJIEKTPUYECKOE HANPSDKEHUE, DSJEKTPUUECKUN 3apsijl, AJIEKTPUYECKOE COINPOTHUBIICHUE,
(hoKyCHOE pacCcTOSIHUE COOMPAIOIIEH JIMH3BI, ONITHYECKYIO CUITY JIMH3BI,

Branenue skcnepruMeHTaIbHBIMU METOJAMH MCCIIEIOBAHHS B MPOIIECCE CAMOCTOSATEIHLHOTO
HU3YUCHUA 3aBUCHUMOCTHU HpOfII[GHHOFO noyTu OT BpPEMCHH, YMJIMHCHUSA TMTPYKHUHBI OT
HpPIJ'IO)KCHHOfI CHUJIbl, CUJIBI TSAXKECTU OT MACChI TCJIa, CUJIbI TPCHUSA CKOJIBXKXCHUS OT IIOIIaan
COIIPUKOCHOBCHUS TCJI U CUJIBI HOPMAJIbHOT'O JaBJICHUSA, CUJIbI ApXI/IMeI[a oT 00beMa
BBITECHEHHOM BOJbI, IEpHoJa KojeOaHuM MasTHUKAa OT €ro JJIMHbBl, o0beMa rasa oOT
JABJICHUS TPU TTOCTOSTHHOM TemIiepaType, CHJIbl TOKa Ha YJacTKe IEMH OT JEKTPUUECKOTO
HAIps>KCHUA, ODJICKTPUYCCKOr0 COINPOTUBJIICHHA IIPOBOJHHWKA OT €ro JJIWHBI, IIJIOHIaJAd
IMONMEPEYHOTO CCUCHUA W MaTcpualia, HAIIPABJICHUA HHIAYKIIMOHHOTO TOKa OT YCJIOBI/Iﬁ €ro
BO3OYK/ICHHS, YyIjla OTPaXEHWs OT yIrja TMaJeHUus CBeTa, METOJbl HaOMIOACHUS |
perucTpaiuy YacTuil B siIepHOM (PU3HKE;

TlornManue cMBICiIa OCHOBHBIX (1)H3I/II—IGCKI/IX 3aKOHOB U YMCHUEC NPUMCHATH X Ha IIPAKTUKE!
3aKOHBI TUHAMUKU HbIOTOHA, 3aKOH BCEMUPHOTO TATOTEHUs, 3aKoHbI [lackans u Apxumena,
3aKOH COXpaHEHHUS HMIIyJIbCa, 3aKOH COXPaHEHMsI JHEpPruH, 3aKOH COXPAaHEHHUS
AJIEKTPUUYECKOTO 3apsaa, 3akoH OMa i ydacTka 1enu, 3akoH Jxoyns—IJlenua, npaBuia
CMEIIIeHHUS, 3aKOH PaIMOAKTHUBHOIO pacraja;

[ToHnmManne TPHUHIIUIIOB JEHCTBUSI MAaIUH, MPUOOPOB M TEXHUYECKUX YCTPOMCTB, C
KOTOPBIMH Ka)K/IbIil Y€JIOBEK MOCTOSIHHO BCTPEUaeTCsl B MOBCEAHEBHOM JKM3HH, U CIIOCOOOB
obecrnieueHrs 0€30MaCHOCTH MPU UX UCIOIb30BAHUMY;

OBnanenue pa3HOOOpa3HBIMU CHOCOOAMM BBINOJHEHUS PACUETOB I  HAXOXKJCHUS
HEU3BECTHOMN BEJTMYHUHBI B COOTBETCTBHU C YCIOBHUSIMH MOCTABICHHON 3a7a4u Ha OCHOBAHUHU
HCII0JIb30BAHUS 3aKOHOB (DU3HKHY;

YMeHue ucnoJib30BaTh MOTYYEHHBbIE 3HAHUS, YMEHHUS W HAaBBIKM B IMOBCEJIHEBHON >KU3HU
(ObIT, 5KOJIOTHS, OXpaHa 3/I0POBbS, OXpaHa OKPYXKAIOIIeH cpelbl, TeXHUKa 0€30MacHOCTH U

zp.).

COJEPKXAHUE YUYEBHOI'O IIPEIMETA.
7 Kiaacce

Copep:xaHue TeMbl

dusnka u ee ponb B NO3HAHUMN OKpPYXaroLero mupa 4u4.

®usznka — Hayka o npupoje. dusndeckue sapienus. Guszndeckue cBoiicTBa Ten. Habmonenue
U omucaHue (pU3NYECKUX sBICHUU. Du3ndeckue BeMWYHHBI. V3mepeHus (Qpu3nueckux BEIUYHH:
JUIMHBI, BpPEMEHH, TemmepaTypbl. dusnyeckue mnpuOOpbel. MexayHapoaHas CHCTeMa EIUHUIL.
TOYHOCTB M MOTPEIIHOCTh U3MEPEHUN. PU3UKA U TEXHUKA.

HepBOHa‘laJIbele CBCACHUA 0 CTPOCHUM BeIIECTBA 6u.

CTpOGHI/Ie BCIICCTBA. OHBITBI, JOKa3bIBAOIIUE ATOMHOC CTPOCHHUEC BCIICCTBA. TenmoBoe
ABUKCHUC A4TOMOB U MOJICKYIIL. BpOYHOBCKOC JABHIKCHUC. I[I/I(b(byBI/IH B TrasaxX, XHUIAKOCTAX H
TBCPABIX TEJax. BzaumoaelicTBue 4acTHIl BEIISCTBA. AFpeFaTHBIC COCTOSIHUA BemiecTBa. Moaenu
CTPOCHUA TBEPABLIX TCII, J)KHUJIKOCTEH U T'a30B. OObsICHEHUE CBOMCTB rasos, JKUJIKOCTEH U TBCPABIX
TCJI HA OCHOBC MOJICKYJIIPHO-KHUHCTHYCCKUX HpeHCTaBHCHHﬁ.

BzaumopeiicrBue Tea 234.
Mexanudeckoe nBwxkenue. Tpaektopus. [lyrs. PaBHOMEpHOE U HEpaBHOMEPHOE JBIKEHHE.
Ckopoctb. ['paduku 3aBUCHMOCTH NyTH M MOJYJsSl CKOPOCTH OT BpeMEHH IBWKeHUs. Mueprus.




NueprHocTs Ten. Bsammopneicreue tenn. Macca tena. M3mepenue macesl tena. IlnotHOCTh
BemectBa. Cuna. Cuna Tsokxectu. Cunna ynpyroctu. 3akoH ['yka. Bec Tena. CBsizb Mexy cUiION
TSOKECTU U Maccol Tena. Cuia TsbKecTH Ha Ipyrux Iutanerax. Junamomerp. CnoxeHue ABYX Cuil,
HaIPaBJIEHHBIX MO OAHOW mpsMoi. PaBHoxelcTByromas aByx cui. Cuna TpeHus. dusznueckas
npupoja HeOecHbIX Tea COTHEYHOM CHCTEMBI.

/laByieHue TBepABIX TeJl, KUAKOCTeH U ra3os 214.

Hasnenue. /laBnenue tBepabix Tei. JlaBienue raza. OObsicHeHUE JaBJICHHS ra3a Ha OCHOBE
MOJIEKYJIIPHO-KMHETUYECKUX NpescTaBiieHuil. [lepenaya naBiaeHus razaMu U SKUJIKOCTSIMU. 3aKOH
[Mackans. Coobmarommuecs: cocyabl. ATMocdepHoe aaBiaeHne. MeTopl I3MEpeHus: aTMOC(hEepHOTro
naBieHus. bapoMmerp, MaHOMETp, MOPIIHEBOW >KUIKOCTHBIM HAacoc. 3akoH Apxumena. YCIoBUS
I1aBaHus Ten. Bo3ayxomuaBanue.

Pabora u mouHocTb. JHeprus 13u.
Mexanuyeckasi pabota. MomrHocTs. [Ipocteie MexaHu3Mbl. MOMEHT CHJIBL. Y CIIOBHUSI PaBHOBECHS
ppIyara. «30J10To€ MpaBuiIo» MexaHUKu. Bunel paBHoBecus. Koadduuuent nonesnoro aencraus
(KIT). Oneprus. [lorenumanbHas 1 kuHetndeckas sHeprus. [IpeBpaiiienue sHepruu.

IToBTopenue 14.

8 kiace

Copep:xanue TeMbl

TenuioBbIe siBJIeHUsT 234.

TernoBoe apmwxenue. TemnoBoe paBHOBecue. Temneparypa. Buyrpenunss sueprusi. Pabota u
termonepenayda. TemnonpoBoaHocTh. Konseknus. Mznydenue. KonndecTBo TemnoTel. YaenbHas
TEIUIOEMKOCTh. Pacuer KojgudecTBa TEIUIOTHI MpH TeriooOMeHe. 3aKkOH COXpaHeHHs W
MIpPEeBpPALEHUS] SHEPTrUM B MEXaHMYECKHX M TEIUIOBBIX Mpolieccax. [lnaBieHne u oTBepIeBaHUE
KPUCTAIJIMYECKUX TeJ. YJlenbHasl TeruioTa IuiaBieHus. VMcmapenue m kxonneHcanus. Kunenue.
BrnaxHocth Bo3nyxa. YaenbHas TemioTa mapooopasoBanusi. OObsICHEHHE U3MEHEHHUsI arperaTHOro
COCTOSIHUSI BEILIECTBA Ha OCHOBE MOJIEKYJISPHO-KMHETUYECKUX MpencTaBieHuid. [IpeobpazoBanue
SHEPTUHM B TEIUIOBBIX MamWHaX. J[Burarenr BHyTpeHHero cropanus. IlapoBas TypOuna. KIIJ]
TEIJIOBOTO ABUTATENsl. DKOJOTHYECKHE MPoOIeMbl HCIIOIb30BAHUS TEIIOBBIX MAIIHH.

JieKTpuYecKue siBjieHust 294.

Dnextpuszanus Tenl. [[Ba pona snekTpuyeckux 3apsaaoB. B3zaumoneicTBuEe 3apsKEHHBIX Tell.
[IpoBOHUKH, AMPICKTPUKH M TOJYHPOBOJHHUKH. OJIEKTPUYECKOE TMoje. 3aKOH COXpaHEeHUs
ANIEKTpUYECKOro 3apsiga. JleammocTs sieKkTpuueckoro 3apsnga. OnektpoH. CTpoeHHue aToma.
DOnextpuueckuil Tok. JleicTBUE 3MEKTPUYECKOrO MOJIsi Ha 3JIeKTpUYeckue 3apsiabl. McTOYHUKH
TOKa. OnekTpuyeckas 1enb. Cuia TOKa. DJIEKTPUUECKOE HAMpsDKEHUE. IIEKTPUUECKOe
conpotusiieHue. 3akoH Oma i yuacTka nenu. [locnenoBarenbHoe U napauienbHOE COSAUHEHUE
MPOBOJHUKOB. PaboTa 1 MOIIHOCTH 3neKkTpudeckoro Toka. 3akoH Jxoyns—IJlenna. Kongencarop.
[TpaBuna 6e30macHOCTH MPHU paboTe C MEKTPONPHOOPAMHU.

DJIeKTPOMATHUTHbIE SIBJIEHUS S4.

OmnsiT Opcrena. MaruutHoe nojie. MarHuTHOE MoJIe MPSMOTO TOKa. MarHUTHOE MOJie KaTyIIKH
¢ TokoM. [locTosiHHBIE MarHWTh. MarHuTHOE MOJIe MOCTOSHHBIX MAarHUTOB. MarHuTHoOe MoJie
3emnu. B3aumopeiicTBue MarHuTOB. JleHCTBME MArHUTHOTO TOJIA HAa MPOBOJHUK C TOKOM.
DNEeKTpUUYECKUN ABUTATEb.

CgetoBble aBjaenus 10q.

Uctounuku cBeta. [IpsmonuHeiiHoe pacmpocTpaHeHue cBeTa. Bumumoe NBIKEHHE CBETHIL
Otpaxxenue cBera. 3akoH OTpaxkeHUs cBera. [lmockoe 3epkano. [lpenomienue cBera. 3akoH
npenomiieHus cBeta. JIuH3bl. ®DokycHoe paccTostHHMe JUH3BL ONTHYyeckas CHiia JIMH3BL.
N3o0paxkenusi, naBaeMble TuH301. ['1a3 kak ontuyeckas cucrema. ONTUYECKHe MPUOOPHIL.

IHoBTOpenne 14.




9 Kiace

Conepxanue TeMbl

3aKoHbI B3aMMO/IEHCTBUS U ABHKEHUS Tesl 344.

MarepuanbHast Touka. Cucrema orcuera. llepememenne. CkOpoCTh IPSIMOJUMHENHOIO
paBHOMEpHOTO JBIKEeHU. [IpsiMonrHeliHOe paBHOYCKOPEHHOE JIBUYKEHUE: MTHOBEHHAs: CKOPOCTb,
yckopeHue, nepemenienue. ['paduku 3aBUCMMOCTH KMHEMATUYECKUX BEJIUYMH OT BPEMEHU IPHU
PaBHOMEPHOM U PaBHOYCKOPEHHOM JBMKEHMHU. OTHOCHUTEIBHOCTh MEXaHHMYECKOTO JBHXKECHMSL.
l'eouenTpuueckass M TEIUOLIEHTPUYECKas CHUCTEMbl MHpa. VHepuuanbHas cucTeMa OTCYETA.
3akonsl Hprlorona. CBoOonnoe mnanenue. HeBecoMocTb. 3aKOH BCEMHPHOTO TATOTEHHUS.
[UckyccrBennple crmyrHukH 3emin.]' Mmmynsc. 3akoH COXpaHEHHs WMITyIbca. PeakTHBHOE
JIBUKECHHE.

Mexanuyeckue Ko1e0anusi 4 BOJIHbL 3ByK 154.

Konebarenbnoe nBuwxkenue. Konebanust rpy3a Ha mnpyxkune. CBOOOTHBIE KoJieOaHUSI.
Konebarenbnast cucrema. MasTHUK. AMIUTUTYa, IEpUOJ, YyacToTa KojebaHui. [["'apmoHnyeckue
kosneOanus]. [IpeBparienne sHepruu mpu KoJsiedaTeabHOM JIBKEHUH. 3aTyxaroliue KoJieOaHusl.
Brinyxnennsie koneOanusi. Pe3onanc. Pacnpoctpanenme kosiebaHUNW B yIOpPyrux cpeaax.
[Tonepeunsie W MpoaOJibHBIE BOJHBL. [[nuHa BosHBL. CBSI3b JIMHBI BOJIHBI CO CKOPOCTBIO €€
pacnpocTpaHeHus: U NepuoaoM (4acToToil). 3ByKkoBbie BOIHbI. CKOpOCTh 3ByKa. BricoTa, TeMOp 1
TPOMKOCTH 3BYKa. DX0. 3BYKOBOM pe3oHaHc. [MaTepdepenius 3pyka).

JIEKTPOMATrHUTHOE T0JIe 254,

OnHOpOAHOE U HEOJHOPOAHOE MarHUTHOE TIoJie. HarpasiieHrne Toka v HarpaBiieHUe JTMHUN €ro
MarHuTHoro noJjs. [IpaBuno GypaBunka. OOHapyxeHre MarHuTHOro mnoJis. [IpaBusno neBoit pyku.
Nuayknusa MarHuTHOTO noJig. MarHuTHBIN TOTOK. OnbITel Dapajes. DNeKTpoMarHuTHas
naayknus. Hanpasnenue nHAyKImoHHOTro ToKa. [IpaBuio JleHa. SIBieHre caMOMHIYKITUH.
[Tepemennsiii Tok. ['eHepaTop nmepemenHoro Toka. [Ipeo6pa3zoBanus SHEPTUH B
anekrporeneparopax. Tpanchopmatop. [lepenaya snexTpuueckoil 3JHEPTUH HA PACCTOSTHUE.
DJIEKTPOMArHUTHOE TOJIe. DIEKTPOMarHUTHbIE BOJHBI. CKOPOCTh PacipoCTpaHEHUs
AIIEKTPOMArHUTHBIX BOJIH. BiMsiHME 31€KTpOMArHUTHBIX U3NTyYeHUH Ha KUBBIE OPraHU3MBIL.
Konebartenbublit KoHTYp. [losryuenue snekTpoMarHuTHBIX Kojebanui. [[puHIUIIBI pagloCBsI3U U
teneBuaeHus. [aTepdepenuus cpera.| DnekTpoMarHuTHas rpupoja cseta. [Ipenomienue cpeta.
[TokazaTtens npenomiienus. Jucniepcus ceera. LBera ten. [Cnexrporpad u criekrpockorr. | Tumsl
ONTHUYECKUX CIEKTPOB. [CrekTpanbHbiil aHau3. | [lornomenue u ucmyckaHue cBeTa aroMamu.
[IpoucxosxaeHne JMHeHuaThIX CIIEKTPOB.

Crpoenue aToma ¥ aTOMHOI0 sIpa 204.

PannoakTHBHOCTh KaK CBUAETEIHCTBO CIOXHOTO CTPOEHHsI aTOMOB. Anbda-, OeTa- U ramma-
uznyueHusi. OnbiTel Pesepdopaa. SAnepuas monens aroma. PaanoakTuBHbie MpeBpalieHus aTOMHBIX
snep. CoxpaHeHue 3apsiI0BOr0 U MaCCOBOI'O YMCEN MPU SACPHBIX PEAKUMIX. DKCIEPUMEHTAIbHbIC
METO/bI HCClieoBaHMs dYacTull. [IpoTOHHO-HEWTpOHHAas Mozenb sapa. DU3NUECKUl CMBICI
3apsaoBoro U Maccooro uucen. M3otomsl. IlpaBuna cmemienus s anbda- u Oera-pacnaia npu
SIEPHBIX peakuusiX. DHeprus cBs3u dvactull B sanape. [enenue sigep ypana. llemnas peakuus.
SnepHast oHepreTuka. OKOJOTHYECKHE MpoOIeMbl paboOThl aTOMHBIX  SJEKTPOCTAHIIMA.
Ho3umerpus. Ilepron nonypacnana. 3aKOH paJiMOAKTUBHOIO pacnaja. BnusHue paaroakTUBHBIX
M3JIy4eHHI Ha )KMBbIe OpraHu3Mel. TepmosinepHas peakius. crounnku saeprun CosiHIA U 3BE3].

Crpoenmne u 3Bosronust Beesiennoit S4.

CoctaB, crpoenne u mnpoucxoxaeHue ComHeuHoil cucreMbl. IlmaHersl uW Mamnbie Tena
Conneunoii cucteMsl. CTpoeHue, u3nydeHue u sBoonus ComiHia u 38e37. CTpoeHHe U 3BONIOLHUS
Bcenennon.

IloBTOpeHue 3u.
[ToBTOpenue marepuana Kypca puzuku 7— 9 kinaccoB. PelieHue THIOBBIX TECTOBBIX 3aJaHUM
I'MA. TIpoBepka npaBUIIbHOCTHU pelIeHui u 3anoaHeHus 6aankos ['A




Y4eOHO-TEeMATHYCCKHUH IJIAH

No | HaumenoBanue pa3zesnoB(TeM) KonuuectBo B ToMm uucne Ha npoBeaeHue
Jacos 110 JlaGoparopubix | KOHTpOJIbHBIX
[IporpamMmme pabot pabot
7 Knacc
1 ®u3nKa U €€ poJib B MO3HAHUU 4 1 -
OKPYKAaFOIIEro MUPa
2 [lepBoHaYaIBHBIE CBENIEHNS O CTPOCHUH 6 1 1
BEIIECTBA
3 BzammoeiictBus Ten 23 5 1
4 JlaBiieHre TBEPABIX TeI, )KUAKOCTEH U 21 2 1
ra3oB
5 Pabora 1 MmottHOCTB. DHEprus 13 2 1
6 [ToBTOpEHUE 1 - -
UTOrO: 68 11 4
8 knacc
1 TermoBeIe IBIACHUS 23 3 1
2 DNEeKTPUUYECKUE SBICHUS 29 5 2
3 DNEeKTPOMArHUTHBIC SIBJICHUS 5 2 1
4 CBeToBBIC SIBJICHUS 10 1 1
5 | IloBTOpenue 1 - -
NUTOIO: 68 11 5
9 knacc
1 3aKOHBI ABIKEHUS U B3aUMOIEHCTBUS 34 2 2
TEI
2 Mexannyeckue Koyue0aHus 1 BOJIHBI. 15 1 1
3BYK
3 DJIEKTPOMAarHUTHOE TOJIe 25 2 1
4 CtpoeHune aToMa ¥ aTOMHOTO siJipa 20 3 1
5 CtpoeHue 1 BOJIIOIHUS BCEIICHHOM 5 - -
6 Htorosoe moBropeHune 3 - -
HUTOI'O: 102 9 5
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