MHUHUCTEPCTBO NPOCBEIEHUSI POCCUICKOM ®EJIEPALIMHA
MYHHIHIIATbHOE Ka3eHHOe 0011e00pa3oBaTe/ibHOe YUPEK/ICHHE
«Conuuenckas cpeiass o0meo0pa3oBaTe/bHas HIKOJIa»
Connnesckoro paiiona Kypckoit obiactu

PACCMOTPEHO COTr'’JTACOBAHO

Ha 3acenanun MO 3amecTuTeNL IMpEKTOpa
%& Mauikora H.I". no VBP{_%?%ZSFemoaa M.A
[Tpotokon Ne | ot 37.04. 2023r [pukas Nel ot 2023
PABOYAS ITPOI'PAMMA

yuebHoro npenMera «Duzuka»
1u1st oOy4varomuxcs 7-9 kinaccon

. Connneso, 2023 1.



MNOACHUTEJIBHASA 3AIINCKA

[Iporpamma 1o (¢u3MKe HA YpPOBHE OCHOBHOTO OOIIEro 00pa3oBaHUs
COCTaBJieHA Ha OCHOBE MOJIOKEHUW W TpeOOBaHUM K pe3ysibTaTaM OCBOCHUS Ha
0a30BOM YypOBHE OCHOBHOH 00pa3oBaTelIbHOM MPOTpaMMbl, MPECTABICHHBIX B
dI'OC 00O, a takxke ¢ yu€Tom deaepaibHOl paboueil mporpaMMbl BOCIIUTAHUS U
Konuenuuu npenonaBanusi yue6Horo npeamera «Ousnkay.

Copmepxanue mporpaMmbl MO (U3MKE HAMpaBlieHO Ha (OPMUPOBAHUE
€CTECTBEHHO-HAYYHOH T'PAMOTHOCTH OOYYAlOIIMXCS W OPraHU3alHi0 H3y4YeHUs
GU3UKKM Ha JESITeNbHOCTHON OcHOBe. B mporpamMme mo ¢u3Mke yYUTHIBAIOTCS
BO3MOXXHOCTH ydeOHOoro mpeamera B peanmzanuu TpeboBanuit ®I'OC OO0 k
IJTAHUPYEMBIM JIMYHOCTHBIM U METANPEIMETHBIM Pe3yJIbTaTaM OOy4EHHs, a TAKKe
MEXKIMPEIMETHBIE CBSI3U €CTECTBEHHO-HAYYHBIX YUYEOHBIX MPEIMETOB Ha YPOBHE
OCHOBHOTO 00IIIeT0 00pa30BaHUAI.

[Iporpamma no pu3uke ycTraHaBIMBAaET paclpeieiieHue yueOHOro MaTepuana
no rojam oOydeHus (10 Kjaccam), mpejjaraet NpuMepHyI0 MOoCIeq0BaTENbHOCTD
U3Y4YCHHUS T€M, OCHOBAaHHYIO Ha JIOTHKE Pa3BUTHUS NPEIMETHOTO COJAECpP>KaHUS U
y4éTe BO3PACTHBIX OCOOCHHOCTEH 00yUarOIINXCS.

[Iporpamma mo ¢usuke pa3paboTaHa ¢ LEIbI0 OKa3aHWUs METOJIUYECKON
MOMOIIM YYUTEIIO B CO3/IaHUU paboyell MporpaMMbl O y4EOHOMY TPEIMETY .

duszuka ABISIETCA CHCTEMOOOPA3ymOIIMM JJIsi  €CTeCTBEHHO-HAyUYHBIX
y4eOHBIX MPEIMETOB, TOCKOIBKY (PU3MUECKHE 3aKOHBI JIeXKAT B OCHOBE MPOIIECCOB
U SBIICHUH, H3y4aeMblX XHMHEH, OWOJIOTHEl, acTpOHOMHEH U (QU3NYECKOU
reorpagued, BHOCUT BKJIaJl B €CTECTBEHHO-HAy4YHYI0 KapTUHY MHpa,
NpeloCTaBisieT HauOoJiee SICHbIE O00pa3lbl MNPUMEHEHHS HAyYHOTO METojia
MO3HAHMS, TO €CTh CII0CcO0a MOIy4YeHUs JOCTOBEPHBIX 3HAHUI O MHpE.

OpnHa W3 TIaBHBIX 3a/a4d (PU3NYECKOTO OO0pa3oBaHUS B CTPYKTYpE OOIIETO
0o0pa3oBaHusl COCTOMT B (POPMHUPOBAHUU E€CTECTBEHHO-HAYYHOM TPAMOTHOCTH U
MHTEpeca K HayKe y 00y4aroluxcsl.

N3yuenne @usuku Ha 0a30BOM ypOBHE TpearojiaraeT OBJIaJEHUE
CIIEIYIOMMMHA KOMIIETEHTHOCTAMHU, XapaKTEPU3YIOUIMMH €CTeCTBEHHO-HAYYHYIO
IPaMOTHOCTb:

HAy4HO OOBSCHSTH SIBJICHHUS;

OLICHMBATh U TIOHUMATh 0COOEHHOCTH HAay4YHOIr'0 MCCJICAOBAaHUA;

HHTCPIPECTUPOBATE JAHHBIC MW HCIIOJIB30BAaTh HAYYHBIC JOKa3aTCJIbCTBA OJIA
IMOJIY4YCHUA BBIBOJIOB.

[{enn n3yuenus GU3NKU Ha YPOBHE OCHOBHOTO 00IIIEro 0Opa30BaHUs OMPEEICHBI
B Konnenuuu npenoaBanus yuyeOHoro npeaMera «Puszuka» B 00pa3oBaTeIbHBIX
OpraHMu3alUsIX Poccuiickon Qdenepanuu, PEATU3YIOLINX OCHOBHEIE
oOmieo0pa3oBarenbHble  MPOrpaMMbl, YTBepkAEHHON pemenuem Komnerun



MunuctepctBa npocBenienust Poccuiickort denepanuu (IpoTOKo OT 3 mexkadps
2019 r. No [1K-4BH).

Heau uzyyenust puU3MKU:
nmpuoOpeTeHNE MHTEpeca W CTPEeMIICHUS OOyYaromuxcsi K HaAyYHOMY H3YUYEHUIO
IPUPOBI, PA3BUTHE UX MHTEIUIEKTYaJbHBIX U TBOPUECKUX CIIOCOOHOCTEH;

pa3BUTHE TPEJCTABICHUA O HAYYHOM METOJIé MO3HaHUA U (HOPMUPOBAHHE
UCCJIeI0BATENLCKOTO OTHOIICHUSI K OKPYKAIOIIUM SIBIICHUSIM;

dbopMHpOBaHHE HAYYHOTO MHUPOBO33PEHHS KakK pe3yJibTara H3y4YEHHUs] OCHOB
CTpOECHHS MaTepuu U QyHAaMEHTaIbHBIX 3aKOHOB (DU3HKU;

dbopMupoBaHHE TPEACTAaBICHUH O poau (GU3MKK s Pa3BUTUS  JPYTHX
€CTECTBEHHBIX HAYK, TEXHUKH U TEXHOJIOTHH;

pa3BUTHE TPEACTABICHUNH O BO3MOXKHBIX cepax Oymymed mpodeccHoHambHOMI
JeSITEIbHOCTH, CBSI3aHHOM C (DM3MKOM, MOATOTOBKA K JaJbHEUIIEMYy OOYUYEHHIO B
3TOM HAIPAaBJICHUH.

JlocTrokeHne 3TUX IeNieil mporpaMMbl 10 (PU3MKEe Ha YPOBHE OCHOBHOTO OOIIETO
o0Opa3oBaHMs 00ECIEYNBAETCS PELICHUEM CIEAYIOIUX 3a1aY;

NpUOOpETeHNEe 3HAHWK O JUCKPETHOM CTPOSHHH BEUIECTBA, O MEXaHUYECKHX,
TETUIOBBIX, DJIEKTPHYECKUX, MATHUTHBIX M KBAHTOBBIX SIBICHUSX;

npuoOpeTeHue YMEHUH OMNUCHIBaTh U OOBACHATH (U3NYECKUE SBICHHUS C
MCIOJIb30BAHUEM TIOJTyYEHHBIX 3HAHUH;

OCBOEHHE METOJIOB PELICHUS] MPOCTEUIINX PAaCUETHBIX 3aJay C UCIOJIb30BaHUEM
bu3MUeCcKUX MOJIENEH, TBOPUECKUX U MPAKTUKO-OPUEHTUPOBAHHBIX 33/1a4;

pa3BUTHE YMEHMH HaO0JI0aTh TPUPOJHBIE SBIEHUS U BBINOIHATH OIbITHI,
nJabopaTopHbie PabOThl M SKCIEPUMEHTATBHBIC UCCIEIOBAHUS C HUCIIOIh30BAHUEM
U3MEpPUTETBHBIX TPUOOPOB;

OCBOEHHE NMPUEMOB padOThI ¢ MHGOpMALIHEN (PU3NYECKOTrO cColepxKaHusl, BKITt0UYas
UH(OPMAIIMI0O O COBPEMEHHBIX JOCTHXKEHUSIX (DU3MKH, aHaJU3 M KPUTUYECKOE
OlleHUBaHue UH(pOpMaIuy;

3HAKOMCTBO €O cdepamMu MpodhecCUOHANBHOU JAESITENbHOCTH, CBSI3aHHBIMU C
Gbu3UKON, U COBPEMEHHBIMH TEXHOJOTHUSAMH, OCHOBAaHHBIMM Ha JOCTHXKEHHUSAX
(bu3MYeCcKOi HAyKH.

Ha wusydenue ¢usuku (0a30BBIi YpOBEHb) HAa YPOBHE OCHOBHOI'O OOIIEro
o0pa3oBaHust OTBOAUTCS 238 yacoB: B 7 Ki1acce — 68 yacoB (2 yaca B HefIeN0), B 8
KJ1acce — 68 yacoB (2 yaca B Hefelno), B 9 kiacce — 68 yacoB (2 4aca B HEJEIIO).
[Ipennaraemplii B mporpamme mo (u3uke MepedyeHb TadopaTOpHBIX paboT U
OMBITOB HOCUT PEKOMEHIATEIbHBIN XapaKTep, YUUTEIb JIeJIaeT BIOOp MPOBEICHUS



7a00paTOpHBIX PAOOT W OMBITOB C YYETOM HMHAWBHUIYaATbHBIX OCOOEHHOCTEH
00y4aromuXxcsl, CIIUCKAa SKCIIEPUMEHTANBHBIX 3aJlaHul, MpeasiaraéMblX B paMKax
OCHOBHOTO I'OCYJJapCTBEHHOTO 3K3aMeHa 1o (hu3mKe.

IINIAHUPYEMBIE PE3VYJIbTATBI OCBOEHHUA ITPOI'PAMMBI 110
®U3UKE HA YPOBHE OCHOBHOI'O OBIIEI'O OBPA30OBAHUA

N3yuenue (u3MKM Ha ypOBHE OCHOBHOTO OOIIEro 00pa3oBaHMs HANpPaBIEHO

Ha JOCTHKEHHE JINYHOCTHBIX, METANPEAMETHBIX U IPEIMETHBIX 00pa30BaTeIbHBIX
pE3yJIbTaTOB.

B pesynbrare usyuenus GuU3MKU Ha yYpOBHE OCHOBHOI'O OOIIEro 0Opa3oBaHus

y oOyyatouierocs OyayT cOopMUpOBaHBI CIEIYIOUIME JTUYHOCTHBIE PE3yJIbTaThl B
YaCTHU:

1) naTpUOTHYECKOT0 BOCTIMTAHMS:

— IIPOSIBJICHHE MHTEPECA K UCTOPUHA U COBPEMEHHOMY COCTOSTHUIO POCCHUCKOMN
($u3nueckoil HayKu;

— IIEHHOCTHOE OTHOIIICHHE K JIOCTHKEHUSIM POCCUNCKUX YUEHBIX--(PU3UKOB;
2) rpaskIaHCKOr0 U 1YXOBHO-HPABCTBEHHOT0 BOCIIUTAHUSA:

— TOTOBHOCTh K aKTUBHOMY YYacCTHIO B OOCYXJACHUU OOLIECTBEHHO 3HAUMMBbIX
M OTHYECKHX TMpoOJjeM, CBS3aHHBIX C MPAKTUYECKUM MPUMEHEHHEM
JTOCTUKEHUH (PU3UKY;

— OCO3HaHHME BAXHOCTU MOPAIBHO--3TUYECKUX NPUHIMIIOB B JESTEIHHOCTH
y4EHOTO;

3) 3cTeTH4eCKOro BOCIIUTAHMS:

— BOCTPUATUE ICTETUYECKUX KauecTB (PU3NYECKON HayKu: €€ rapMOHUYHOIO
IIOCTPOEHUS, CTPOTOCTH, TOUHOCTH, JTAKOHUYHOCTH;

4) HEHHOCTH HAYYHOT'0 MIO3HAHMS:

— OCO3HaHUE IIEHHOCTH (U3MYECKOW HAyKH KaK MOIIHOTO HHCTPYMEHTa
ITO3HAHUS MHPA, OCHOBBI PA3BUTHS TEXHOJIOTHM, BAXKHEHIIEH COCTABIISIIOIIEH
KYJIbTYDBI;

— pa3BUTHE HAy4yHOH JHO003HATEIBPHOCTH, MHTEpECa K HCCIIEI0BATEIbCKON
TSI TEILHOCTH;

S) d¢opmupoBaHMs  KYJbTYpPHI  3A0POBbS M  3MOLUMOHAJIBLHOIO
0J1aronoJIy4us:

— OCO3HAHME LIEHHOCTH Oe30macHoro oOpa3a JKU3HH B COBPEMEHHOM
TEXHOJIOTUYECKOM MHUpPE, BAXXHOCTH TMpPaBHJ OE30MACHOTO IOBEACHUS Ha



TPaAHCIIOPTE, Ha JIOPOTax, C ANEKTPUUYECKUM U TEIJIOBHIM O0OPYIOBAHHUEM B
JOMAIIHUX yCIIOBUSX;

— c(hOpMUPOBAHHOCTh HaBBIKA peQIIEKCHH, MPU3HAHUE CBOErO IpaBa Ha
omMOKy ¥ TaKOT0 K€ MpaBa y APYroro 4eJoBeKa;

6) Tpy10BOr0o BOCIIUTAHUS:

— AKTUBHOE ydYacTH€ B pElIeHWU MPaKTUYECKUX 3aJad (B paMKax CEMbH,
oOpa3oBaTeNbHOM  OpraHM3allMk, TOpojia, Kpas) TEXHOJOTHMUYECKOH U
COIIMAJILHOM HAIMPAaBJICHHOCTH, TPEOYIOIIMX B TOM 4YHCIE U (PUIHYECKUX
3HaHUM;

— UHTEpeC K MPAKTHUECKOMY U3YUYEHHIO PO eccuil, CBSI3aHHBIX ¢ (PU3UKOIL;
7) 3K0JIOTM4€CKOI0 BOCIIUTAHMSA:

— OpHEHTalUs Ha MpUMEHEeHHe (U3MYECKUX 3HAHMWA AJI pelIeHHs 3aj1ad B
00JIaCTH OKpY’KAIOIIEH Cpenbl, IJIaHUPOBAHMS IOCTYNKOB M OLEHKH HUX
BO3MOKHBIX ITOCIEACTBUAN I OKPYKAIOIIEH CPEJIbI;

— OCO3HaHME TJI00aJbHOIO XapakKTepa SKOJIOIMYECKHUX IMpoOJeM M MyTed HuX
peLIeHus;

8) agmanTanuu K U3MEHSAIIMMCH YCJOBUAM COLMAJBHON U NPUPOTHON
cpeasbl:

- HOTpe6HOCTb BO BBaHMOﬂeﬁCTBHH IIPHU BbIIIOJIHCHUHA I/ICCJ'IGI[OBaHI/II\/'I u
IMPOCKTOB (bHBH‘-I@CKOﬁ HanpaBJICHHOCTH, OTKPBLITOCTH OIIBITY W 3HAHUAM

APYTHX;

— IOBBINICHUC YPOBHA CBOEH KOMIIETEHTHOCTH Ucpe3 IMPAaKTHYCCKYHO
ACATCIIBHOCTD,

— OoTpeOHOCTH B (POPMUPOBAHUN HOBBIX 3HAHUH, B TOM 4Kciie GOpMyIUpPOBAThH
UJIeH, TIOHSTHS, TUIIOTE3bI O GU3NUECKUX 00BEKTaX U SBJICHUSX;

— 0CO3HaHHE AePUITUTOB COOCTBEHHBIX 3HAHUI W KOMIIETEHTHOCTEH B 00J1acTH
bu3uKuy;

— TUTAaHUPOBAHUE CBOETO PAa3BUTHUS B MPUOOPETEHUU HOBBIX (PU3UUECKHUX
3HaHUM;

— CTPECMJICHNC aHAJIIM3UPOBATDb U BBIABJISITH B3AUMOCBA3U IIPUPOIDI, 06H1€CTB3 n
O9KOHOMHMKH, B TOM 4YHCJIC C UCIIOJIb30BaAaHHCM (I)I/IBI/IIICCKI/IX 3HaHHﬁ;

— OIICHKAa CBOMX JCHCTBUM C YYETOM BIMSHUSA Ha OKPYXAIOWIYyI0 Cpendy,
BO3MO’KHBIX INTIOOAJIbHBIX MOCIEICTBUN.



METAIIPEJMETHBIE PE3YJIBTATbBI

B pesynbrare OcCBOCHHS TPOTPaMMBI MO (HU3UKE HA YpPOBHE OCHOBHOTO
oOmrero oOpa3zoBanus y odyuvaromierocs OyayT copMupoBaHbl MeTanpeIMeTHbIe
pe3yJIbTAaThI, BKIOYAIOIINE I03HABATEIbHBIC YHUBEPCAIIbHBIC yUeOHbIC ICHCTBHS,
KOMMYHUKAaTHBHBIC  yYHHUBEPCAIbHBIC  Y4eOHbIC  JCHCTBUS,  PETYJISTUBHBIC
YHHUBEpCAJIbHbIC Y4eOHBIC TCHCTBUS.

Ilo3naBaTe/ibHbIE YHUBEPCAJIbHbIE YUeOHbIE /1eiiCTBUS

Ba3oBble Jjornueckue AeicTBUA:
eBBISBJIATh W XaPAKTEPU30BaTh CYIIECTBEHHbIC TMPHU3HAKK OOBEKTOB
(s1BNIEHUI );

 YCTAaHABJIMBATH CYIIECTBEHHBIN NMPU3HAK KJIACCU(PUKAIMK, OCHOBAHUS IS
0000111eHUs U CpaBHEHUS;

¢ BBISIBJIAITH 3dKOHOMCPHOCTHU MU IMPOTHUBOPCHHA B paCCMATPHBACMBIX (1)aI(TaX,
JaHHBIX U Ha6J'IIO,Z[€HI/I}IX, OTHOCAINIMNXCA K (I)I/IBI/I‘IGCKI/IM SABJICHHUAM,

¢ BEISIBJISITH MIPUYMHHO--CJICJICTBEHHBIC CBS3M NPU M3YYCHUU (DU3HUYCCKUX
SIBJICHUW M TPOIIECCOB, JIeJIaTh BBIBOJBI C MCIIOIB30BAHUEM JICTYKTHBHBIX
Y WHAYKTHBHBIX YMO3AKJIFOUCHWH, BBIIBUTATh THIIOTE3bl O B3aHMMOCBS3SIX
(bU3UYECKUX BEIIMYNH;

¢ CAMOCTOATEIBHO BBHIOMPATH CHOCO0O perieHnus yueOHOM (u3ndeckoi 3a1a4uu
(cpaBHEHHE HECKOJBKHX BApUAaHTOB pEIICHUsA, BBIOOp Haumbosee
MOJIXOJISIIIETO ¢ yYETOM CaMOCTOSATEIBHO BBIICTICHHBIX KPUTEPHEB).

Ba3oBbIe uccieaoBaTe/IbLCKHeE TeCTBUA:
e ICIIOJIb30BATh BOMPOCHI KaK UCCIEI0BATEILCKUI UHCTPYMEHT O3HAHUS;

¢ [IPOBOJIUTH 110 CaMOCTOSITETILHO COCTAaBJICHHOMY IUIAHY OIIBIT, HECJIOKHBIN
¢uznyecKuit SIKCHEPUMEHT, HEOOJIBIIOE UCCIENOBaHUE (HU3UUECKOTO
SIBJICHUS;

e OIICHNBATH Ha IMPUMCHUMOCTD u AOCTOBCPHOCTD I/IH(i)OpMaHI/IIO,
IMNOJYYCHHYIO B XO0A€ UCCICAOBAHMA NJIN DKCIICPUMCHTA,

e CAMOCTOSITEHHO (POPMYIHPOBATH OOOOLIEHUSI U BBIBOJBI IO pe3yJbTaTaM
MIPOBENEHHOTO HAOIIOJICHUS, OTBITA, UCCIICIOBAHNUS,

 IPOTHO3UPOBATh  BO3MOXKHOE  JalbHEWIee  pa3BUTHE  (PUBUYECKUX
IPOLIECCOB, @ TAKXKE BBIIBUTaTh IPEANOJIO0KEHUS 00 UX Pa3BUTHH B HOBBIX
YCIOBUSX U KOHTEKCTaX.

Pabora ¢ nunopmanmeii:



o IPUMEHSTH PA3JIMYHBIC METOJbI, HHCTPYMEHTBI M 3alpOChl MPU TIOUCKE |
orbope WMH(MOPMANMK WM JAHHBIX C YYETOM MPEIJIOKEHHOW yIeOHOM
bu3ndecKoi 3a1a4u;

e AaHAJIM3UPOBATh, CUCTEMATU3UPOBATh M HHTEPIPETUPOBATH HH(OPMALIHIO
Pa3IMYHBIX BUJOB U (DOPM MPEACTABICHUS;

e CAMOCTOSITEILHO ~ BBIOMpAaTh  ONTUMAJBHYIO  (OpMy  MpeicTaBICHUS
uHbOpMallMl ¥ WUIIOCTPUPOBATh pelIaeMble 3aJaud  HECIOXKHBIMU
cXeMaMu, AMarpaMmMaMu, HHOU rpaduKoi U uX KOMOMHALIMSIMU.

KoMMyHUKATHBHBbIE YHUBepcaJIbHbIe yueOHbIe 1eiicTBUS:
eB Xxo0z¢ OOCYyXJeHHUs Y4yeOHOro maTepuana, pe3yJIbTaTOB JaOOpPaTOPHBIX
paboT U MPOEKTOB 3a/1aBaTh BOMPOCHI MO CYLIECTBY OOCYXAAEMON TEMBI U
BBICKA3bIBaTh HJEU, HAIllEJICHHBIE HA pELICHUE 33Jaud U TMOIAEpKaHHE
OaroxenaTeIbHOCTH OOIICHUS;

e COTIOCTABJISITH CBOU CYXJEHUS C CYKIECHUSIMU JIPYTHX YYaCTHUKOB JUAJOra,
0OHapYy>XKUBATh PA3IUUUE U CXOJICTBO MO3UIUH;

¢ BBIpA’XXaTb CBOKO TOYKY 3PCHUSA B YCTHBIX U ITMCbMCHHBIX TCKCTAX,

* IyOJIMYHO MPENCTABIATh PE3YJIbTATHI BBINOJIHEHHOIO (PM3MUYECKOIO OIIbITa
(3KCnIEpUMEHTA, UCCIIEJOBAHUS, IPOEKTA);

e IOHUMATh W HMCIOJIH30BATh MPEUMYIIECTBA KOMAaHIHON ¥ WHANBUAYAITHLHON
paboThI MPU pelIeHUH KOHKPETHON (Pr3nuecKkoit mpoOIeMsl;

e IPUHUMATD LIEJIM COBMECTHOM JESITENIBHOCTH, OPraHU30BbIBATh ACHCTBUS 110
e€ JOCTIKEHHIO: paclpelnessiTb poJid, OOCYKIaTh IPOLECCHl H
pe3yabTaThl COBMECTHOM pabOThI, 000011aTh MHEHUSI HECKOJIBKUX JIFOACH;

¢ BHITIOJIHATH CBOIO 4acThb pabOThl, JOCTUTas KaueCTBEHHOTO pe3yjbTara Io
CBOEMY HANPABJICHUIO W KOOPAWHMPYS CBOM JAEUCTBHUS C JAPYTMMHU
YICHaMU KOMaH/bl,

e OIICHUBATh Ka4YCCTBO CBOCTO BKJIaJda B O6HlPII>i INPOAYKT II0 KPUTCPHUAM,
CaMOCTOATCIIBHO C(I)OpMYJIPIpOBaHHBIM Y9aCTHHUKaMHA BSaHMOI[CﬁCTBHH.

PerynsiTuBHBIC YHMBepcaJbHbIe YueOHbIe NeiCTBHSA

Camoopranusanus:
e BBISIBJISITH TIPOOJIEMBI B )KU3HEHHBIX U YU€OHBIX CUTYAIUAX, TPEOYIOITUX JIJIs
peuieHust GU3NIECKUX 3HAHUH;



e ODUEHTUPOBATHCS B PA3IMYHBIX  [OAXOAAX  HIPHUHATHUS  pPELICHUH
(MHIMBUAYAJbHOE, NMPUHATUE PEUIEHUS B TIPYIIE, NPUHATHE pEUICHUN
rpyIIoN);

¢ CAMOCTOATEIBHO COCTABISATh ANTOPUTM pelIeHUsl GU3NYECKON 3a1aduul WM
IUTaHa HUCCIIEJOBAHUA C YYETOM MMEIOIIMXCS PECYPCOB UM COOCTBEHHBIX
BO3MOYHOCTEM, apryMEHTHPOBATh IIPEJIaracMble BAPUAHTHI PEILCHUN;

o JICJIATH BBI60p 141 6paTI> OTBETCTBCHHOCTD 3a PCHICHHC.

CﬂMOKOHTpOJIb, SMOIUOHAJIbHBbIN HHTEJIEKT:
¢ 1aBATh a/ICKBATHYIO OLICHKY CUTYyalluH U NIpCAJiaraThb IJIaH ee HN3MCHCHHMUA,

¢ OOBSCHATh  NPUYMHBI  JOCTHXKEHHS  (HEOOCTHXKEHHUsA)  Ppe3yJIbTaToOB
NeSITEIbHOCTH, JaBaTh OLEHKY MPUOOPETEHHOMY OMBITY;

e BHOCUTh KOPPEKTUBBI B JEATEIBHOCTh (B TOM YHUCJE B XOJ BBINOJHEHUS
($u3MYECKOT0  HUCCIEOBAaHMS HWJIM TPOEKTa) Ha OCHOBE HOBBIX
00CTOSITENILCTB, W3MEHUBIIUXCS CHUTYyalMil, YCTaHOBJIEHHBIX OIIMOOK,
BO3HUKILINX TPYIHOCTEH;

¢ OICHUBATL COOTBCTCTBUC pE3YyJibTaTa HCIIN U YCIIOBHAM;

e CTAaBUTH Ce0s HAa MECTO APYyroro 4€jJ0BE€Ka B X0AC CIiopa WKW AUCKYCCHHU Ha
HaY4YHYIO TCMY, IOHUMATb MOTHUBLI, HAMCPCHUA U JIOTUKY APYTOI'o,

e PY3HABATh CBOE MPABO HA OLIMOKY MPH pelieHnH (HU3NUEeCKUX 3a7a4 WK B
YTBEPKJEHUSIX HA HAYYHBIE TEMBI U TAKOE K€ MPABO JPYTroro.

IMPEAMETHBIE PE3YJ/IBTATDBI

K koHIiry oOydeHus B 7 KJacce IpeIMETHbIE Pe3yIbTaThl HA 0a30BOM YPOBHE
JOJKHBI OTpaXkaTh C(HOPMHUPOBAHHOCTH Y 00YJAIOIINXCS YMEHUH:

e HICTIOJIB30BATh TIOHATHUS: (PU3NUYECKUE U XUMUYECKHUE SBIICHUS, HAOOIeHUE,
OKCIIEPUMEHT, MOJIEJb, TUOTE3a, SAUHUIIBI (DU3UIECKUX BEIUYUH, aTOM,
MOJIEKYJIa, arperatHble COCTOSIHUSA BemecTBa (TBEpHOE, JKUIKOE,
razoo0pa3Hoe), MexaHHuueCcKoe JIBUKEeHHE (PaBHOMEPHOE, HEpaBHOMEPHOE,
NPSIMOJIMHEHOE), TPAeKTOpHUs, PAaBHOACUCTBYIOIIAs Cuia, aedopMainus
(ynpyras, macTudeckas), HEBeCOMOCTb, COOOIIAIONTUECS COCY/IbI;

e pa3nuyaTh siBaeHUA (AudQdy3us, TEmIoOBoe IBMKCHHE YacTHIl BEIECTBa,
PaBHOMEpPHOE  JBW)KCHHE, HEPABHOMEPHOE  JBWKECHUE, HHEPIHA,
B3aUMOJICMCTBUAE TEJI, PABHOBECHUE TBEPABIX TEN C 3aKPEIUVIEHHOU OCHIO
BpAalllCHUA, Nepeada JOaBJICHUS TBEPABIMUA TEIAMH, >XUIAKOCTIMHU U
razamm, arMoc(epHOe [aBJICHWE, IUIaBaHWE TeJ, MPEeBpalICHUs



MEXaHUYECKON SHEPruM) MO ONUCAHUIO UX XApaKTEPHBIX CBOMCTB M Ha
OCHOBE OIIBITOB, JJIEMOHCTPUPYIOIINX JAHHOE (PU3NYECKOE SBIICHUE;

epacrmo3HaBaTh TPOSBICHHE M3YUYEHHBIX  (U3MUECKUX  SIBJICHHA B
OKpY’)KalIlleM MHpe, B TOM 4YHCIe (u3nyeckue SBICHHUS B TPHUPOJE:
IPUMEPHI JIBUKCHUS C PA3IUYHBIMU CKOPOCTSIMU B JKHBOW U HEXKUBOU
npupoje, JACUCTBUE CHUJIBI TPEHUS B TPUPOJE U TEXHUKE, BIIHSHUE
aTMoc(epHOro JaBJICHHS Ha JKMUBOW OpraHW3M, TUIaBaHHWE PBIO, phIYaru B
TeJIe YeJIOBEeKa, MPH ATOM MEPEBOIUTH MPAKTUUECKYIO 337a4y B YUeOHYIO,
BBIJICJISITh CYIIIECTBEHHBIE CBOMCTBA (MPU3HAKK) (PU3HUUECKUX SBJICHUI;

e ONMKCHIBATh M3YyYCHHBIC CBOWMCTBA TeNl U (HU3UYECKHUE SBJICHUS, UCIOJIb3Ys
dbuznyeckre BEJIMYMUHBI (Macca, 0O0BbEM, IJIOTHOCTh BEIIECTBA, BpEMS,
IIyTh, CKOPOCTh, CPEIIHSSI CKOPOCTh, CHJIa YIPYTOCTH, CHJIA TSXKECTH, BEC
Tena, CWJla TPEHWs, JAaBieHue (TBEPAOro Tena, >KUIAKOCTH, Trasa),
BBITAJIKMBAIOIIAs CUJIa, MEXaHHYeCKas padoTa, MOIIHOCTh, IJIEYO CHUJIBI,
MOMEHT CHJbL, KO3(POUIIMEHT TMOJE3HOr0 JEHCTBUS MEXaHH3MOB,
KMHETHYEeCKash M TOTCHIMalbHas DHEPrHsi), MPU OMHCAHUU IPABUIBHO
TpakTOBaTh  (U3MYECKUH  CMBICT  HUCIOJB3YyeMBIX  BEJIMYMH, HX
0003HaUCHUS W EAWHUIIBI (U3UYECKUX BEIWYWH, HAXOAUTH (POPMYIIHI,
CBSI3BIBAIONIME JTaHHYIO (PU3MYECKYIO BEJIUYMHY C APYTUMU BEJIUYUHAMH,
CTPOUTH TPpaPUKU N3YUEHHBIX 3aBUCUMOCTEHN (PU3NMUECKUX BEJINYNH;

e XapaKTepU30BaTh CBOMCTBA Ted, (U3MUECKHE SBJICHUS U MPOLECCHI,
UCIIOJIb3Ysl TIpaBUjIa CIOXKEHUs CU (BAOJb OJHOM mpsiMoii), 3akoH ['yka,
3akoH Ilackans, 3akoH Apxumena, MpaBUJIO paBHOBeCHs pbryara (0yoka),
«30JI0TOE€ MPaBUJIO» MEXAHUKH, 3aKOH COXPAHEHUS MEXaHU4ECKOM
SHEPruM, NpPU H3TOM JaBaTh CIOBECHYIO (OPMYJIHMPOBKY 3aKOHa U
3aMUChIBaTh €r0 MaTEMATUYECKOE BhIPAKEHUE;

¢ O0BSICHATH (PU3NYECKUE SBJICHUS, IIPOLIECCHI U CBOMCTBA TEJl, B TOM YHUCIE U
B KOHTEKCT€ CUTyalUudl MPaKTUKO-OPUEHTUPOBAHHOTO  XapakKTepa:
BBISIBJISITH IPUYMHHO--CIICJCTBEHHbIE CBSA3H, CTPOUTHh OObSICHEHUE U3 1-2
JOTMYECKHX ILIAaroB ¢ ONOpPOM Ha 1-2 M3yuyeHHBIX CBOWCTBA (PU3NYECKUX
SBJICHUH, PU3NUECKUX 3aKOHA WJIK 3aKOHOMEPHOCTH;

e pemIaTh pacu€THbIC 3a/1a4 B 12 1eWCTBUA, UCTIONB3YS 3aKOHBI U (POPMYJIBI,
CBA3BIBAIOIIME (PU3UYECKUE BEIMYMHBL: Ha OCHOBE aHalINW3a YCIOBHUSA
3aa4d  3alMChIBaTh KPATKOE YCJIOBHE, NOJCTaBIATh (PUINUYECKHUE
BEJIMYMHBI B (OPMYJIBI U MPOBOAMUTH PACUEThl, HAXOAUTH CIIPABOYHBIC
JaHHbIE, HEOOXOANMBIE Ul PEIICHUs 3a/1ay, OLEHUBATh PEATUCTUYHOCTD
NOJIy4YeHHOU (PU3NYECKON BETUUNHBI;

e pacmo3HaBaTh MpPOOJIEMBbI, KOTOpPHIE MOXHO pEIIUTh MpPH OMOIIH
(bu3nYECKUX METOAOB, B OTMCAHUH MCCIIEIOBAaHUS BBIICTSATH IPOBEPSIEMOE



NpEeANnojoKeHne  (rumoresy),  pa3iuyatb W UHTEPHPETUPOBATH
MOJyYEeHHBIM pe3yibTaT, HAaXOAUTh OIIMOKM B XOJAE OIbITa, Je1aTh
BBIBO/JIBI I10 €T0 pe3yJIbTaTaM;

¢ IPOBOJIUTH OTIBITHI 110 HAOIIOIEHUIO (PU3NUECKHUX SABICHUN WIH (PU3NIECKUX
CBOICTB Ten: (OpMYyIUPOBATH MPOBEPSEMbIE MPEIINOIOKEHUS, COOUPAThH
YCTaHOBKY U3 MPEJIOKEHHOTO 000pyAOBaHMUs, 3aUChIBATh XOJ] OIbITa U
(dbopMyIIHpOBaTh BHIBOBI;

o BBITIOJTHSITH TIPSIMBIE U3MEPEHUS PACCTOSIHUS, BpEMEHH, MacChl TeJa, 00bEMa,
CHJII M TEMIIEPAaTyphl C KCIOJB30BAHUEM AaHAJOTOBBIX M HU(POBBIX
npuOOpOB, 3alKChIBaTh IIOKAa3aHUS NTPUOOPOB C yUYETOM 3aJqaHHOU
a0COJIIOTHOM MOTPEIIHOCTH U3MEPEHHUI];

* IPOBOJUTH MCCIEIOBAHUE 3aBUCUMOCTU OJHOM (PU3MUECKOW BEIMYUHBI OT
JIPYrofl C HCIOJB30BAHUEM IMPSMBIX HM3MEPEHMH (3aBUCHMOCTH IyTH
PaBHOMEPHO ABIKYLIErOCs Tella OT BPEMEHM [BW)KCHUSA TeEla, CHUIIBI
TPEHUsI CKOJILKEHUS OT Beca Teja, KauecTBa 00pabOTKH MOBEPXHOCTEH Tel
Y HE3aBUCUMOCTH CUJIbI TPEHUSA OT IUIOLIAAU CONPUKOCHOBEHUS TEJ, CUJIBI
YOPYTrOCTH OT YJUIMHEHUS MPYKUHBI, BBITAIKUBAIOIIEH CUJIBI OT 00bEMaA
IIOrPYKEHHON YacTH Teja U OT INIOTHOCTU JKUIAKOCTH, €€ HE3aBUCUMOCTHU
OT IUIOTHOCTHU TeJa, OT MIyOUHBI, HA KOTOPYIO MOTPY’KEHO TEJO0, YCIOBUN
IUTaBaHMsI TeJl, YCJIOBHUM paBHOBECHS pblyara M OJIOKOB), y4acTBOBaTh B
IUIAHUPOBAaHUM  y4eOHOTO HCCIEAOBaHHA, CcoOUpaThb YCTaHOBKY W
BBINIOJIHATh M3MEPEHHUs], CIeAys NPENJIOKEHHOMY IUIaHy, (PUKCHpOBAaTh
pe3yabTaThl TOJYYEHHOW 3aBUCUMOCTH (PU3WYECKUX BEJIMYMH B BHJIE
OpeUIOKEHHBIX TaOnuIl U TpadUKOB, JeNaTh BBIBOJBI 10 pe3yJbTaTam
UCCIICIOBAHNUS,;

¢ [IPOBOJIUTh KOCBEHHbIE M3MEpeHUs (U3NYECKHX BEIMYUH (TJIOTHOCTH
BEIIECTBA JKUAKOCTH U TBEPAOrO TeNa, CHJIa TPEHHSI CKOJIBKCHHS,
JaBJICHUE  BO3/AyXa, BbITAIKUBAIOLIAs CWJIa, JICHCTBYyIOIIas  Ha
HOTpYXEHHOE B KHUAKOCTh TENO, KO3(PPHUIMEHT MOJEe3HOro AeHCTBUA
IOPOCTBIX MEXaHU3MOB), CIEAys TMPEAJIOKEHHON MHCTPYKIUH: MpU
BBITOJIHEHUH HW3MEPEHUN coOMpaTh HKCHEPUMEHTAJIbHYIO YCTAaHOBKY H
BBIYUCIISATH 3HAUEHUE HCKOMOM BEJIINYHHBI,

¢ COOJTFO/IaTh MpaBHJIa TEXHUKU OE30MAaCHOCTH TpU padoTe ¢ J1abopaTopHbIM
obopyoBaHUEM;

e YKa3bIBaTh TPUHIHUIIBI JEHCTBUS TPUOOPOB M TEXHUYECKUX YCTPOMCTB:
BECHI, TEPMOMETpP, IMHAMOMETpP, COOOINAIOMIMECS COCYIbl, OapoMerp,
phIuar, MOJBUXKHBIN M HETIOJIBIKHBIN OJIOK, HAKJIOHHAS TUIOCKOCTB;

e XapaKTepU30BaTh MPUHIUIBI  JEUCTBUS HM3YyUYEHHBIX MPUOOPOB |
TEXHUYECKUX YCTPOHCTB C OMOpPOM Ha MX ONucaHus (B TOM 4YHUCIE:



NOJAIIMITHAKY, YCTPOMCTBO BOJONPOBOJA, TUAPABIMYECKHN Ipecc,
MaHOMETP, BBICOTOMEP, OPLIHEBOM HACOC, APEOMETP), UCIIOJIb3Ys 3HAHUS
0 CBOICTBax (M3MYECKUX SIBJICHUN U HEOOXOAMMBbIE (PU3NUECKHE 3aKOHbI
Y 3aKOHOMEPHOCTH;

e IPUBOUTH IPUMEPHI (HAXOIUTH HHMOOPMAITUIO O IPUMEPAX ) TPAKTUIECKOTO
UCIIOJIB30BaHUS (DU3WYECKUX 3HAHWW B TOBCEIHEBHOW KU3HHU JIJIS
obecrieyeHuss 0O€30MacHOCTU TIpU  OOpalieHuu ¢ OpudbopamMu U
TEXHUYECKUMU YyCTPOMCTBAMH, COXPAHECHHS 3I0POBbS U COOIIOICHUS
HOPM DKOJIOTUYECKOTO MOBEJCHHSI B OKPY KaIOIIEeH cpee;

¢ OCYIIECTBJISITH OTOOP HMCTOYHUKOB HHpopMauuu B HWHTepHeTre B
COOTBETCTBHUH C 3aJaHHBIM MMOMCKOBBIM 3alIPOCOM, HA OCHOBE UMEIOLIUXCS
3HAHUM W TMYTEM CPAaBHEHHsS PA3JIMYHBIX KMCTOYHUKOB BBIICISTH
uH(pOpMAIUIO, KOTOpas SBJSETCS MPOTHBOPEUYMBON WIIM MOXKET OBITh
HEJIOCTOBEPHOM;

* ICTIOJIb30BATh IMPH BBIIOJHEHUH YYE€OHBIX 3a/laHUil HAYYHO--TIOMYJISIPHYIO
auTeparypy  (QHU3MYECKOr0  COJAEpIKaHUs, CIPAaBOYHBIE MaTEpUAIbI,
pecypcsl cetn VIHTepHET, BiageTh NpuéMaMi KOHCIIEKTUPOBAHUS TEKCTa,
npeobpazoBaHus HHGOPMALIMU U3 OJTHOM 3HAKOBOM CUCTEMBI B JPYTYIO;

e CO3/IaBaTh COOCTBEHHBIE KpAaTKHE MHUChMEHHBIE M YCTHBIE COOOILIEHHUS Ha
OCHOBE 2—3 MCTOYHUKOB MH(OpPMALUU (PUIUUECKOTO COACPKAHUS, B TOM
yucie MyOJUYHO JeNaTh KpaTKHE COOOLIEHUS O pe3yJbTaTax IMPOEKTOB
WIM YYEOHBIX MCCIEAOBAaHUM, IPU H3TOM TIPaMOTHO HCIIOJIb30BAThH
U3YUYCHHBI TOHATUHHBIN anmapaT Kypca (U3MKH, COINPOBOXAAThH
BBICTYIICHUE MIPE3EHTALUCH;

e I[Ip BBIIIOJHCHUHU y‘{€6HBIX IIPOCKTOB H I/ICCJIe,HOBaHI/Iﬁ pacnpeaciiaTb
00s3aHHOCTH B Irpynmi€ B COOTBCTCTBHUH C IMIOCTABJICHHBIMU 3a/1a4aMHU,
CJICAUTh 3a BbBIIIOJHCHUCM IIJIaHa I[CﬁCTBHfI, aCKBATHO OLCHUBATDHb
COOCTBEHHBIN BKJIaz B ACATCIBHOCTD T'PYIIIIbI, BBICTpAaUBaTb
KOMMYHHKAaTHUBHOC BSaHMOHGﬁCTBHe, YUYUTBIBAsI MHCHHUC OKPYIKAIOIIUX.

K koHniy oOyuenus B 8 kijiacce npeaMeTHbIE pe3yIbTaThl HA 6a30BOM YPOBHE
JOJKHBI OTPaXXaTh CPOPMUPOBAHHOCTH Y 00YHAIOLIUXCSI YMEHHUIN:

* ICIIOJIb30BATh IMOHATHSA: Macca M pa3Mepbl MOJIEKYJI, TEILUIOBOE IBHKECHUE
aTOMOB U MOJIEKYJI, arPETAaTHBIE COCTOSIHUSA BEIIECTBA, KPUCTAIUNINYECKUE U
amop(HBIC TeENa, HACHIIIEHHBIM ¥ HEHACHIIIEHHBIM mMap, BIAXHOCTH
BO31yXa, TEMIIEpaTypa, BHYTPECHHSS OSHEPTHs, TEIUIOBOW JBUTaTElb,
AJIEMEHTAPHBIN ANEKTPUUYECKUI 3apsl, AIEKTPUUYECKOE TMOJIE, TPOBOJIHUKU
Y IUDJICKTPUKU, TTIOCTOSHHBIN 3JIEKTPUYECKUN TOK, MATHUTHOE TI0JIE;

e pa3jinv4aTb SABJICHHUA (TCHHOBOG pacoipeHue MU CXKAaTue, TCILIoICpCaala,
TCIIJIOBOC PABHOBCCHUC, CMAYMBAHHC, KAIIWIJIAPHBIC SABJICHHA, NCIIAPCHUC,



KOHJEHCAlus, IUIABJIEHUWE, KpHCTAUIM3auus (OTBEpJAEBAHHE), KHUIICHUE,
Terloneperada (TEerIoNpPOBOHOCTb, KOHBEKLU, U3ITy4YECHHE),
AJIEKTpU3aLUs TeJl, B3aUMOJICHCTBUE 3aps0B, AEUCTBUS AIIEKTPUUYECKOTO
TOKa, KOPOTKOE 3aMbIKaHHWE, B3aUMOJEHCTBUE MArHUTOB, JCHCTBHE
MarHUTHOTO T0JIsI HA MIPOBOJHUK C TOKOM, 3JIEKTPOMArHUTHAsI MHIYKIIHS)
0 ONHCAHUID KX XapaKTEPHBIX CBOMCTB M Ha OCHOBE OIBITOB,
JEMOHCTPUPYIOUIUX JaHHOE (PU3HUECKOE SBIICHHUE;

epacro3HaBaThb  MPOSBICHHE  M3YUEHHBIX  (U3NYECKUX  SIBICHUA B
OKpYXarolleM MHpE, B TOM uucjie (PU3NYECKUE SIBICHUS B MPHUPOJE:
NOBEPXHOCTHOE HATSHKEHUE W KanWULIPHbIE SBIEHUS B HPUPOJE,
KpUCTaUIbl B Ipupone, usinydeHue ConHua, 3amep3aHue BOJOEMOB,
MoOpcKHe Opu3bl, 00pa30BaHUE POCHI, TYMaHa, UHES], CHETA, SJIEKTPUUECKUE
SBJIEHUSI B aTMoc(epe, DJIEKTPUUECTBO KUBBIX OPraHU3MOB, MAarHUTHOE
nosie 3eMiM, Jpeld MoyocoB, pojilb MarHUTHOTO TOJS JAJS JKU3HH Ha
3emuie, NOJISIPHOE CUSIHUE, IIPU 3TOM NEPEBOJNUTH MPAKTUYECKYIO 3a7a4y B
y4eOHYI0, BBIICISTh CYIIECTBEHHbIE CBOMCTBa (NMPU3HAKH) (PUINYECKUX
SIBJICHU;

* ONTUCHIBATh M3YUYEHHBIC CBOMCTBA T U (PU3UUECKHE SIBICHMS, HUCIIONb3YS
bu3nyeckue BeTUUYUHBI (TeMIlepaTypa, BHYTPEHHSI SHEPTUs, KOJIUYECTBO
TEIUIOThI, YJEJIbHAs TEIUIOEMKOCTh BEIIECTBA, YAEiIbHAs TEIJIOTA
IUTaBJICHUS, YJedbHAsl TEIJIoTa MapooOpa3oBaHusl, yJeibHas TEIIoTa
CrOpaHMsl TOIUIMBA, KO3(PPUIMEHT TOJE3HOTO JIEHCTBUS TEIIOBOU
MalluHbl, OTHOCUTEJIbHAS BJIAXXHOCTh BO3[YyXa, AIEKTPUYECKUHN 3apsl,
CUJIa TOKa, DJIEKTPUYECKOE HAIPSIKEHHE, COMPOTUBIIECHUE IPOBOJAHUKA,
yAEIbHOE  CONPOTUBIEHHWE  BellecTBa, paboTa W MOIIHOCTh
AJIEKTPUYECKOTr0  TOKa), TMpU  ONHCAHWUU MPABUIBHO  TPAKTOBATh
($u3NYECKU CMBICI KCIOJIb3YEMbIX BEJIMYHH, 0003HAUEHUS U €IUHUIIBI
bu3MYecCKUX BEIMYMH, HAXOAUTH (OPMYJIbI, CBS3BIBAIOIIME JIAHHYIO
(GU3MYECKYI0 BEJIMYMHY C JAPYTMMH BEJIMYMHAMHU, CTPOUTH Tpaduku
U3YYEHHBIX 3aBUCUMOCTEHN (PU3NYECKUX BEJTUUNH;

e XapaKTepU30BaTh CBOWCTBA TeJl, (U3MYECKHE SBICHUS W MPOIIECCHI,
UCTIOJNIB3YSl OCHOBHBIE MOJIOKCHUS MOJIEKYJISIPHO--KHHETUYECKOW TEOpHH
CTPOCHHS BEIIECTBA, MPHUHIIUII CYNEPIIO3UIMU TIOJIeH (Ha KaueCTBEHHOM
YPOBHE), 3aKOH COXpaHEHUS 3apsja, 3akoH Oma JiJisl ydyacTKa 1€, 3aKOH
Jlxoyns—Jlennia, 3akoH COXpaHEHHUsSI DSHEPrUH, TMPU OTOM JaBaTh
CJIOBECHYIO (DOPMYJIHPOBKY 3aKOHA M 3alHCHIBATh €0 MAaTeMaTHYECKOE
BBIPAKEHHE,

¢ O0BSCHATH (PU3WYECKHE TMPOIECCHl W CBOMCTBA TEI, B TOM YHUCIE W B
KOHTEKCTE CUTyallui MPaKTUKO-OPUEHTUPOBAHHOIO XapaKTepa: BBISIBISAThH
NPUYUHHO-CJIEICTBEHHBIE CBSI3U, CTPOUTH OOBSICHEHUE U3 1—2 JOrn4ecKkux



IIaroB ¢ OMOpod Ha 1-2 W3y4YEeHHBIX CBOWCTBA (DHU3HUECKUX SIBICHU,
(u3NYECKUX 3aKOHOB MJIM 3aKOHOMEPHOCTEN;

e pemaTh pacu€THbIC 3a7auu B 2—3 NeiCTBUA, UCTIOIB3YS 3aKOHBI U (DOPMYIIBL,
CBs3bIBAIOIIME (DU3MYECKUE BEIMYMHBI: Ha OCHOBE aHalIM3a YCJIOBUSA
3aJ]a4uM 3aIllMChIBAaTh KPATKOE yCIIOBUE, BBISBIATH HEJOCTATOK JAHHBIX JUIS
peleHusl 3a7aun, BbIOUpaTh 3aKOHBI M (POPMyJIbI, HEOOXOAUMBIE AJIs €€
peleHus, TPOBOAUTH pacuéThl M CPAaBHUBATH IIOJyYEHHOE 3HAYEHUE
(bu3nyecKoil BEMNYNHBI C U3BECTHBIMU JAHHBIMU;

e pacmo3HaBaTh MPOOJIEMBbI, KOTOpPHIE MOXHO pELIUTh MpPH MOMOIIH
(u3NYECKUX METO/OB, MCIOJb3Yysl ONUCAHHE HCCIEIOBAaHUS, BBIICIATH
IIPOBEPSAEMOE  IPEAIOIOKEHUE, OLEHUBATh IIPABUIBHOCTb IIOPSAKA
IIPOBEJEHUS UCCIIEI0OBAHMSA, JE1aTh BEIBO/BI;

e IIPOBOJIUTH OMBITHI MO HAOIIOACHUIO (DU3NUECKUX SBJICHUN WU (PU3HUECKUX
CBOMCTB TeN (KanWJUISIPHBIC SIBJICHUS, 3aBUCUMOCTD JaBJIEHUS BO3yXa OT
ero o0bpEma, TeMIepaTypbl, CKOPOCTH IPOIlecca OCTHIBAHUS U HATPEBAHUS
IpU U3Y4YEHUU OT IBETa M3Tydarouied (MOorjollaroueid) TOBEPXHOCTH,
CKOPOCTh MCIIAPEHUS BOJBI OT TEMIIEPATypbl KUJIKOCTA W IUIOIAIU €€
MMOBEPXHOCTH, JJIEKTPU3AUSA TEJI W B3aUMOJCHUCTBUE DJICKTPUUECKUX
3aps0B, B3aMMOJACHCTBUE IIOCTOSHHBIX MAarHUTOB, BU3YAJIM3AIUs
MAarHUTHBIX I10JIEH OCTOSHHBIX MAarHUTOB, JCHCTBHS MAarHUTHOIO MOJIS Ha
IPOBOAHUK C  TOKOM, CBOWMCTBA  JJIEKTPOMAarHuTa, CBOICTBA
AIIEKTPOABUTATENSI TOCTOSHHOTO TOKa): (OpPMYJIMPOBATH IPOBEPsSEMbIC
MPENOJIOKEHUsI, COOUPATh YCTAHOBKY U3 MPEJIOKEHHOTO 000pYA0BaHUSI,
OTHUCHIBATH XOJ OTNbITa U (POPMYTUPOBATH BHIBOJIBI;

e BBITIOJIHATH MPSAMbBIE U3MEPEHUSI TEMIIEPATYPbl, OTHOCUTEIBHOW BIAXKHOCTH
BO3/yXa, CHJIbI TOKAa, HANPSHDKEHUS C MCIOJIB30BAHUEM aHAJIOTOBBIX
npuOOpPOB U JATYMKOB (PU3MYECKUX BEJIUYWH, CPABHUBATH PE3YJIbTATHI
U3MEPEHUN ¢ y4ETOM 3aJJaHHON a0COIIOTHOMN MOTPEIIHOCTH;

e IPOBOJIUTH MCCIIEOBAHUE 3aBUCHUMOCTU OJHOW (DPU3MYECKON BEIUYMHBI OT
JIpPYyrol C  UCHOJIb30BAaHUEM TMPSMBIX M3MEpPEHUN  (3aBUCUMOCTh
CONPOTHUBIIEHUSI MPOBOJHUKA OT €ro JUIMHBL, IUIOIAAM IOIEPEYHOro
CEYEHMS U YAEIbHOTO CONMPOTUBIIEHUS BEIIECTBA IPOBOJHUKA, CHIIBI TOKA,
UIYIIETO 4Yepe3 IMPOBOAHUK, OT HANPKEHUS Ha IPOBOJHUKE,
UCCIIEOBAHUE IIOCHEAOBATEIBHOIO M MAPAJUIEIBHOTO COEAUHEHUU
IPOBOJHUKOB): IUIAHUPOBATh HCCIEIOBaHHE, COOUpPATh YCTAHOBKY W
BBHITIOJIHATh W3MEPEHUsI, CIEAys NPEIJIOKCHHOMY IUIaHy, (PUKCHpOBaTh
pe3yibTaThl TOJYYCHHOW 3aBUCHUMOCTH B BHUIE TaOMUIl W TpaduKOB,
JIeaTh BBIBOJIBI 10 PE3YJIbTATAM HCCIIEOBAHUS;



e IPOBOJNTh KOCBEHHBIC W3MEpPEHUS (DU3UYECKUX BENIWUUH (yIeibHas
TEIUIOEMKOCTh ~ BEILIECTBAa, COMNPOTUBICHHE NPOBOJAHMKA, paboTra W
MOIIIHOCTh 3JIEKTPUYECKOIO0 TOKA): IJIAHUPOBATh H3MEPEHHUs, COOUpaTh
HKCIIEPUMEHTAJIbHYIO0 YCTaHOBKY, CJeysl MPEIJI0KEHHON MHCTPYKUUU, U
BBIYHCIIATH 3HAYCHHUE BEJIMUUHBI;

e COOJTIO/IAThH TTPaBWIJIA TEXHUKH OE30IIaCHOCTH MPH paboTe C J1abopaTOPHBIM
obopymoBaHUEM;

e XapaKTepU30BaTh MPUHIUIBI  JEUCTBUS  HM3YyUYEHHBIX MPUOOPOB |
TEXHUYECKUX YCTPOMCTB C OMNOpPOMl HAa HMX ONUcaHud (B TOM YHUCIE:
CUCTEMA OTOIUIEHHS JIOMOB, TMIPOMETp, MapoBasi TypOuHA, aMIEpMETD,
BOJIBTMETP, CUETUMK DIIEKTPUYECKOW DHEPIUHU, DJIEKTPOOCBETUTEIILHBIE
npuOOpkl, HarpeBaTeIbHBIE IEKTPONPUOOPHI (IPUMEPHI), IECKTPHUUECKUE
IPENOXPAHUTEIH, HIEKTPOMATHUT, JIEKTPOABUTATENb IOCTOSHHOTO TOKA),
UCIIOJIb3Ysl 3HAHUS O CBOWCTBAX (PU3MUECKUX SIBJICHUM U HEOOXOIUMBbIE
duznyeckue 3aKOHOMEPHOCTH;

e paCIlO3HAaBaTh IMPOCTbIE TEXHUYECKHE YCTPOMCTBA MU H3MEPUTEIIbHbBIE
npubOpel MO CXeMaM M CXEMaTU4YHbIM PHUCYHKaM  (3KUJIKOCTHBIN
TEPMOMETpP, TEPMOC, MCUXPOMETP, THIPOMETP, IBUTATENIb BHYTPEHHETO
CropaHusi, 3JEKTPOCKOI, PEOCTaT), COCTABIATh CXEMbl 3JEKTPUUYECKUX
Lernen ¢ MocaeaoBaTeNIbHbIM U NapaJUIeNIbHBIM COEJUHEHUEM 3JIEMEHTOB,
pasnuyasi ycJIOBHbIE 0003HAYEHUS JIIEMEHTOB AJIEKTPUUYECKUX LIeTIeH;

o IPUBOJIUTH MTPUMEPHI (HAXOAUTH HHOOPMAIIHIO O IPUMEPAX ) MPAKTHYECKOTO
UCTIONB30BaHUSl (PU3MYECKUX 3HAHUM B TIOBCEAHEBHON IKM3HH IS
oOecrieueHuss 0Oe30macHOCTH Tpu  oOpamieHMd ¢ npubopamMu U
TEXHHYECKHUMHU YCTPOWCTBAMHU, COXPAaHEHHsS 3I0POBbSI U COOJIONCHHS
HOPM 9KOJIOTUYECKOTO TIOBEJICHUS B OKPY KAIOIICH Cpeie;

¢ OCYNIIECTBJIAITh TOWUCK WHGOpMaMK  (U3HYECKOTO  COJAEPKAHHUS B
NHTepHeTe, Ha OCHOBE UMEKIMXCS 3HAHUW MW MYTEM CpPaBHEHMS
JOTIOJTHUTENBHBIX ~ MCTOYHUKOB  BBIACHATH  MHGPOPMALMIO, KOTOpas
SIBJISICTCS] IPOTUBOPEUNUBON UIT MOKET OBITh HEJIOCTOBEPHOM;

e ICTIOJIB30BATh NPU BBHIMOJHEHUN YYEOHBIX 3aJlaHUN HAYYHO--TIOMYJIIPHYIO
JUTEPATYpy  (U3MUECKOrO  COJEpkaHWs, CIPaBOYHbIE MaTepualbl,
pecypcbl cetu HTEpHET, BiaieTh NpUEMaMU KOHCIIEKTUPOBAHUS TEKCTA,
npeoOpa3zoBaHus UHPOPMALIMU U3 OJHONM 3HAKOBOM CUCTEMBI B JIPYTYIO;

e CO3/1aBaTh COOCTBCHHBIC ITMCBMCHHBIC M KpPAaTKHUE YCTHBIC COOOIIEHUS,
0000mass uHpOpMAIMI0O W3 HECKOJIbKHUX HWCTOYHUKOB (PU3UYECKOTO
ColepXaHus, B TOM 4YHCIE MyOJUYHO TPEIACTABIATh PE3yJIbTATHI
MIPOCKTHOM WJIM HCCIICIOBATEIBCKON JESITEIbHOCTH, MPU ATOM T'PaMOTHO



UCIIONIb30BAaTh HM3YYCHHBI TMOHATUHHBIA ammapaT Kypca (U3HKH,
COIPOBOXAATh BBICTYIUICHUE NPE3CHTALUEH;

elIPY BBIMOJHEHUU YUYEOHBIX TMPOEKTOB M HCCIAEAOBaHUN (PU3NUYECKUX
IPOLIECCOB paclpeesiaiTh OOS3aHHOCTH B TPYyMNNE€ B COOTBETCTBUU C
IIOCTABJICHHBIMM 33Ja4aMH, CICIUTDH 34 BBIIOJIHECHUEM IUIAHA IEUCTBUU U
KOPpPEKTUPOBAaTh €ro, aJeKBaTHO OIICHMBAThb COOCTBEHHBIN BKJIaa B
JEATENIbHOCTh TPYIIIbI, BBICTPAaUBATh KOMMYHHKAaTUBHOE B3aUMOJECICTBHE,
MIPOSIBJISISI TOTOBHOCTH pa3peniaTh KOH(IUKTHI.

K koHiy oOyuenus B 9 kijiacce npeIMeTHbIE pe3yIbTaThl HA 6a30BOM YPOBHE
JOJDKHBI OTpaXkaTh C(OOPMHUPOBAHHOCTh Y O0YUYaIOIUXCsl YMEHUIA:

¢ CIIOJIB30BAaTh  IOHSATHS: CHUCTEMa OTCY€Ta, MaTepuanbHas TOYKa,
TPACKTOPHS, OTHOCUTEILHOCTh MEXaHUYECKOTO IBMKEHHUS, Aedopmarius
(ympyras, jjacTU4ecKas), TPEHHE, LEHTPOCTPEMHUTEIBHOE YCKOPEHHE,
HEBECOMOCTh U MEPErpy3kH, LEHTP TSKECTH, a0COIIOTHO TBEPAOE TEIIO,
LEHTP TSKECTH TBEPAOIO TeJla, pABHOBECUE, MEXAHUYECKUE KOJICOAHUS U
BOJIHBI, 3BYK, MH(pa3ByK M yJIbTPa3ByK, 3JIEKTPOMArHUTHbIE BOJIHBI,
IIKaJa 3JIEKTPOMArHUTHBIX BOJIH, CBET, OJM30PYKOCTh U JabHO30PKOCTh,
CHEKTPbl UCIYCKAHUS W MOTJIOUICHHUS, alb(a-, 6eTa- U raMMa-u3IyyeHus,
W30TOIIBL, SIIEPHAS DHEPIETHKA;

e pa3inyaTh SBICHUS (PAaBHOMEPHOE M HEPABHOMEPHOE NPSIMOJIMHEWHOE
JBUKEHHE, PaBHOYCKOPEHHOE TMPSAMOJMHEWHOE [BIKEHUE, CBOOOIHOE
IIaJICHUE TEJI, PABHOMEPHOE JIB)KCHME 110 OKPY>KHOCTH, B3aUMOJCHCTBUE
TEJ, PEaKTUBHOE JBW)KEHME, KOJEOATEIbHOE JIBUKEHHUE (3aTyXarouiue U
BBIHY/ICHHbIE KOJI€OaHMsI), PE30HAHC, BOJHOBOE JBUKEHHE, OTPAKEHHE
3BYKa, NPSIMOJIMHEMHOE paclIpOCTPAHEHUE, OTPAKEHHE U IMPEIOMIICHUE
CBETa, MOJHOE BHYTPEHHEE OTPAKEHHUE CBETA, PA3I0KEHHE OEJI0ro CBETa B
CIEKTp M CIIOKEHHE CIEKTPaJbHBIX I[BETOB, JHUCIEPCUS CBETA,
€CTECTBEHHAsl PaJMOAaKTUBHOCTb, BO3HUKHOBEHME JIMHEHYATOrO CIIEKTpa
U3ITy4YEHHsI) 10 OMMCAHUIO UX XapaKTEPHBIX CBOKWCTB U HA OCHOBE OIIBITOB,
JEMOHCTPUPYIOUIUX JaHHOE (PU3HUECKOE SBIICHHUE;

epacro3HaBaThb  MPOSBICHHE  M3YYEHHBIX  (U3NYECKUX  SIBICHUA B
OKpyXkaromeM Mupe (B TOM uyHcie (U3NYeCKHue SBICHHUS B MPHUPOE:
NPWINBBI U OTJIMBBI, ABUKEHUE IUTaHET COJIHEYHOUN CUCTEMBI, PEAKTUBHOE
JIBW)KCHUE JKHBBIX OpPraHU3MOB, BOCIPHITHE 3BYKOB JKHBOTHBIMH,
3EMJICTPSICEHUE, CEUCMUYECKUE BOJIHBI, IYHAMH, 3XO, LBETa Tell,
ONTUYECKUE SBJICHUSI B INPUPOAE, OMOJOTMYECKOE AEHCTBHE BHJIUMOTO,
yJIbTPapuOIETOBOIO M PEHTIEHOBCKOTO HM3JIY4YEHHH, €CTeCTBEHHBIH
paZvoaKkTUBHBIN (POH, KOCMHYECKHE Jy4YHd, PaJHOaKTHBHOE H3Iy4YeHHUE
NPUPOIHBIX MHUHEpAJOB, JEUCTBUE PAAUOAKTUBHBIX W3JIyYEHUH Ha
OpraHu3M 4YeJIOBEKa), MPU 3TOM MEPEBOJUTH MPAKTUYECKYIO 3a7ady B



y4eOHYI0, BBIJCISITh CYIECTBEHHBIE CBONCTBA (MpHU3HAKH) (PU3NUYECKHUX
SIBJICHUU

* ONIUCHIBATh M3yUYEHHBIC CBOMCTBA TEN M (PU3NUYCCKUE SIBJICHHSI, MCIIONB3YSI
bu3ndeckue BENIUYUHBI (CpEIHSsI MU MTHOBEHHAs CKOPOCTh Tejia TpH
HEPAaBHOMEPHOM JIBM)KCHUH, YCKOPECHHE, TEPEMEIICHHUE, MyTh, YTIOBas
CKOpPOCTh, CHJIAa TPEHUS, CHWJIA YIPYTOCTH, CHJIa TSDKECTH, YCKOPEHUE
CBOOOMHOTO TMAJeHUS, BEC TeJla, HWMITYJbC Tela, WMITYJIbC CHIIBI,
MeXaHW4Yeckas paboTa W MOIIHOCTh, TOTCHIMATIbHAS JHEPrus Tena,
MOJHSITOTO HAJl MMOBEPXHOCTHIO 3€MJIU, MOTEHIMATIbHAS SHEPTUS CHKATON
NPY>KWHBI, KUHETHYECKash SHEPrus, IOJIHAs MEXaHWYeCKas DSHEprus,
TIEPUOJT ¥ YacTOTa KOJICOAHWH, JUIMHA BOJHBI, TPOMKOCTh 3BYKa M BBICOTA
TOHA, CKOPOCTh CBETA, MOKA3aTe/Ib MPEIIOMIICHHUS CPEAbI), TP OMTHUCAHUHU
MPaBUJILHO TPAKTOBaTh (M3MYECKUH CMBICT MCIOJb3YEMBIX BEIIMYHH,
0003HaUCHUS W EAWHUIIBI (U3UYECKUX BEIWYWH, HAXOAUTH (POPMYIIHI,
CBSI3BIBAIOIIME JTAHHYIO (PU3MUYECKYIO BETUYUHY C APYTUMH BEIUYMHAMH,
CTPOUTH TPpaPUKU N3YUEHHBIX 3aBUCUMOCTEH (PM3NUECKUX BEIINYHUH;

e XapaKTepU30BaTh CBOMCTBA Ted, (U3MUECKHE SBJICHUS U MPOLECCHI,
WCIIOJNB3Ysl 3aKOH COXPAHEHHWsI DHEPTUH, 3aKOH BCEMHUPHOIO TATOTEHHS,
IPUHLUIN CYNEPHO3ULIUA CUJI, IPUHLUII OTHOCHUTENIbHOCTH ['anmies,
3aKOHbl HbIOTOHA, 3aKOH COXpaHEHUs UMIIYJIbCA, 3aKOHBI OTPAXKECHUA U
IIPEJIOMIIEHUS CBETA, 3aKOHBI COXPAHEHHUS 3apsAJ0BOTO U MACCOBOT'0 YHCEII
OpU SACPHBIX PEAKIUSIX, MPU 3TOM JaBaTh CIOBECHYIO (POPMYIUPOBKY
3aKOHA U 3alIMChIBATh €70 MAaTEMaTUYECKOE BBIPAKEHNUE;

¢ 00BSICHATH (PU3MUECKHE MPOLECChl U CBOMCTBA TEN, B TOM YHUCIE U B
KOHTEKCTE CUTYallMil MPaKTUKO-OPUEHTHUPOBAHHOTO XapaKTepa: BbISBIATH
NPUYUHHO--CIIEJICTBEHHBIE  CBSI3H, CTPOUTh OObBICHeHHEe U3 2-3
JIOTUYECKUX I1aroB ¢ OMOpPON Ha 2—3 M3YyYEHHBIX CBOMCTBA (PUIUYECKUX
SABJICHUH, PU3NYECKUX 3aKOHOB WJIM 3aKOHOMEPHOCTEH;

e pellIaTh PacUYETHBIE 3a7auM (OMUPAIOIIUECS HA CUCTEMY U3 2—3 ypaBHEHUN),
UCIIOJIb3YSl 3aKOHBI U (POPMYJIbI, CBS3bIBAIOLIUE (DU3NYECKUE BEIIUYUHBI:
HAa OCHOBE aHaJlh3a YCIOBHUS 3a/lauyd 3alKChIBATh KPaTKOE YCIOBHE,
BBISIBIISITh HEIOCTAIONINE WM W30BITOYHBIC JIAHHBIC, BEIOMPATh 3aKOHBI U
dbopMyIIbl, HEOOXOIUMBIC JJIsI PEIICHUS, TPOBOUTH PACUETH U OIICHUBATH
PeaTMCTUYHOCTD MOJYYEHHOTO 3HAUYCHUS (DU3NYECKOU BETMYUHBI,

e pacmo3HaBaTh MpPOOJIEMBbI, KOTOpPHIE MOXHO pELIUTh MpPH OMOIIH
(Gu3NYECKUX METO/MOB, HCIOJb3Yysl OMUCAHHE HCCIENOBAHUS, BBIICIATDH
IIPOBEPSAEMOE  MPEAIOJIOKEHUE, OLEHUBATh IPABUIBHOCTh IOPSAKA
IIPOBEAECHUsT  UCCIENOBAaHMs, [J€lIaTbh BBIBOABI, HWHTEPIPETUPOBATH
pe3yJIbTaThl HAOJIIOICHUH U OIBITOB;



e IPOBOJIUTH OTBITHI 110 HAOIIOIEHUIO (PU3NUECKHUX SABICHUN WIH (PU3NIECKUX
CBOWCTB TeNl (M3ydyeHHEe BTOporo 3akoHa HbioTOHA, 3akoHA COXpaHEHUs
DHEPIruH, 3aBHUCHMOCTh IMEpHoJia KOJeOaHW MPY>KUHHOTO MasTHHUKA OT
MaccChl Tpy3a M KECTKOCTH MPYKUHBI M HE3aBUCUMOCTh OT aAMILTUTY/IbI
ManbIX  KoyJieOaHWH,  TPSAMOJIMHEWHOE  PAacIpOCTpaHCHHWE  CBETa,
pa3ioxeHue Oelloro CBeTa B CIIEKTP, U3YUYEHHE CBOMCTB H300pa’KEHUS B
IJIOCKOM 3€pKajieé U CBOWCTB HM300pa)KeHUs TpeaMera B coOuparomei
JvH3e, HAOMIOJeHNE CIUIOMIHBIX M JIMHEHYAThIX CIEKTPOB M3ITYUYCHUS):
CaMOCTOSITEJIbHO  coOMpaTh yCTAaHOBKY U3 H30BITOYHOTO Habopa
o0OpyIOBaHHUs, ONHCHIBATH XOJ ONBITA W  €ro  pe3yJbTarhl,
bopMyIMpPOBAThH BHIBOJIHI,

¢ [IPOBOJIUTH TPU HEOOXOJUMOCTH CEPUI0 MPSIMBIX HU3MEPEHUH, Ompenemss
cpelHee 3HAa4YeHHE U3MepsieMoill BenuuuHbl ((POKyCHOE paccTosHHE
coOuparomield JTUH3bI), OOOCHOBBIBATH BBIOOP CHOCO0A H3MEPEHUs
(M3MepUTEIILHOTO TIPHOOpPa);

¢ IPOBOJIMTH  HMCCJICIOBAHWE 3aBUCUMOCTEH  (PH3WYECKUX BEIUYUH C
UCIIOJIb30BAaHUEM TMPSIMBIX HM3MEpPEHUH (3aBUCHMOCTH IyTH OT BPEMEHHU
Py PaBHOYCKOPEHHOM JIBIDKCHMH O€3 HadaJbHOW CKOPOCTH, Tepuoia
KoJIeOaHUH MaTEMaTHYECKOr0 MasTHHKAa OT JJIMHBI HUTH, 3aBUCHMOCTHU
yrila OTPaKEHHUS CBETa OT yIJIa IMaJICHUS W YIJIa MPEJOMIICHHS OT yria
najicHus): TIUIAHUPOBATh HCCIEIOBAaHUE, CaMOCTOSITEHHO COOUpaTh
YCTaHOBKY, (UKCUpPOBaTh pe3yJbTaThl MOJTYYEHHOW 3aBUCUMOCTH
bu3NYecKuX BETWYMH B BUJEC TaONHIl U TpadUKOB, JETaTh BBIBOIBI IO
pe3yibTaTaMm HCCIICIOBAHUS;

e IPOBOJNTH KOCBEHHBIC W3MEPECHHUS (PU3MUECKUX BEIWYUH (CpemaHss
CKOPOCTh M YyCKOPEHHE Tejla TpPHU PaBHOYCKOPEHHOM JBHKCHUH,
YCKOpEHHUE CBOOOJHOTO MajeHUs, KECTKOCTb MPYKHUHBI, KOAIDPUIIUECHT
TPEHHsI CKOJBKCHHsI, MEXaHW4ecKas paboTa M MOIIHOCTh, YacToTa |
nepuosl KojeOaHWii MaTeMaTH4eCKOro W TMPYKUHHOTO MAasSTHHKOB,
omnTHYECKass Ccuja coOuparomieil JHMH3bI, PaTUOAKTUBHBIN  (HOH):
TJIAHUPOBATh M3MEPEHUS, COOMPATh SKCIEPUMEHTAIBHYI YCTaHOBKY M
BBITIOJHATh U3MEPEHHUS, CIETYs MPEITI0KEHHOW MHCTPYKIINH, BBIYUCIATD
3HAYEHUE BEIMYMHBI U AaHATTU3UPOBATH MOYYCHHBIE PE3YIbTaThl C YIETOM
3aJIaHHOU MOTPEITHOCTH U3MEPEHUM;

e COOJTFO/IaTh MpaBHJIa TEXHUKU OE30MAaCHOCTH TpU padoTe ¢ J1abopaTopHbIM
obopyoBaHUEM;

epa3nMYaTh OCHOBHBIC TMPHU3HAKM HU3YYEHHBIX (PU3NYECKUX MOJENECH:
MaTepuagbHas TOYKa, aOCONIOTHO TBEPJOE TEJIO, TOUEYHBIH HCTOYHUK
CBETa, JIy4, TOHKas JMH3a, IUIAHETapHas MOJEIb aToOMa, HYKIOHHAas
MOJE/Ib ATOMHOTO S1pa;



e XapaKTepU30BaTh MPUHIUIBl  JEUCTBUS  HM3YyUYEHHBIX MPUOOPOB |
TEXHUYECKUX YCTPOMCTB C OMNOpPOMl HAa HX ONUCaHud (B TOM 4YHUCIE:
CHUJIOMETP, JaTUMKH IIOJIOKEHUS, PACCTOSHUS M YCKOPEHUs, pakeTa,
IXOJIOT, OYKH, IEepHucKol, ¢oToannapar, ONTHYECKHE CBETOBOJBI,
CHEKTPOCKOIl, JO3UMETp, Kamepa BunbcoHa), ucnosb3ys 3HaHHUS O
CBOMCTBaX (U3MYECKUX SABJICHUM U  HeoOXxonumble (HU3HUECKHE
3aKOHOMEPHOCTH;

* ICIIOJIB30BATh CXEMbl UM CXEMAaTUUYHBIE PUCYHKH H3YUYEHHBIX TEXHUYECKUX
YCTPOMCTB, M3MEPUTEIBHBIX MPUOOPOB M TEXHOJOTHMUECKHUX MPOIECCOB
OpU PEIICHUH Y4eOHO--MPAKTUYECKUX 3a/1ay, ONTHYECKHE CXEMbl IS
MOCTPOCHUS N300paXKEHH B IMJIOCKOM 3€pKajie U cOOMparouiei TuH3e;

e IPUBOUTH IPUMEPHI (HAXOIUTh HHOOPMAITHIO O TPUMEPAX ) TPAKTUIECKOTO
UCIIOJIB30BaHUs (DU3WYECKUX 3HAHUW B TOBCEIHEBHOW KU3HHU JIJIS
obecrieyeHuss 0O€30MacHOCTU TIpU  OOpalieHuu ¢ IpudopamMu U
TEXHUYECKUMU YyCTPOMCTBAMH, COXPAHECHHS 3I0POBbS U COOIIOICHUSI
HOPM 3KOJIOTUYECKOTO MOBEJCHHS B OKPY>KaloIlel cpee;

¢ OCYIIECTBJISITH MOUCK  HMHGOpMaMK  (U3HYECKOTO  COJAEpKAHHUS B
HNuTtepHeTe, caMoCcTOsATENBHO (POPMYIIUPYSI MOUCKOBBIN 3ampoC, HAXOUTh
NyTH ONpPEAEIICHUs IOCTOBEPHOCTU MOJTYyYEHHOM MH(POpPMALIUU Ha OCHOBE
MMEIOIINXCS 3HAHUM U TIOTIOJIHUTEIbHBIX UCTOYHHUKOB,;

e ICTIOJIB30BATh NPU BBHIMOJHEHUU YYEOHBIX 3aJlaHUi HAYYHO--TIOMYJIIPHYIO
JUTEPATYpy  (U3MUECKOTO  COJEpkKaHWs, CIPaBOYHbIE MaTepualbl,
pecypcesl cet HTepHET, BlIaieTh TpUEMaMHU KOHCIIEKTUPOBAHUS TEKCTA,
npeoOpa3zoBaHus UHPOPMALIMU U3 OJHONM 3HAKOBOM CUCTEMBI B JIPYTYIO;

e CO3/1aBaTh COOCTBEHHBbIE MUCHMEHHBIE U YCTHBIE COOOIEHHUS Ha OCHOBE
uHOpMAITUU U3 HECKOJbKUX MCTOYHUKOB (U3MUECKOTO COJEpKaHUS,
MyOJIMYHO TPENICTABIISATh PE3YyJIbTaThl TPOSKTHOM WIIA MCCIICIOBATEIHCKON
NEATEIbBHOCTH, IIPU  3TOM TPaMOTHO  MCIIOJIb30BATh  HM3yYECHHBIN
NOHATUUHBIN anmapar u3ydyaeMoro pasiena (U3UKA U CONPOBOXKIATh
BBICTYIUJICHWE TIpe3eHTalued ¢ y4ETOM OCOOCHHOCTEH ayJIuTOpUU
CBEPCTHHUKOB.



Conep:xanue yueOHoro npeamera «®@uszuka» B 7-9 kiaccax.

7 kaacce
(68 gacos, 2 yaca B HEJCIIIO)
I. BBenenue (4 yaca)

Ipenmer u MeToapl (GU3UKH. DKCIEPUMEHTANBHBIA METON H3y4YCHUs TPHUPOIsL. M3MepeHue
(dusnueckux BenuuMmH. [lorpemHocTs u3MepeHus. (OO000IIEHHE PEe3yJIbTaTOB  3KCIEPUMEHTA.
Habnroenue nmpocTedmx sBJICHUHN U MPOIIECCOB MMPUPOBI C TOMOIIBI0 OPTaHOB YYBCTB (3PECHUS, CIyXa,
ocsizanusi). Mcmonp30BaHHE MPOCTEHIINX HM3MEPHUTENBHBIX MPUOOpoB. CxeMaTHdyeckoe H300paxKeHUe
OMBITOB. MeTobI NONyYeHUs 3HaHui B (husuke. PU3nKa U TEXHHUKA.

®ponTanpHas JadopaTropHas padora.

1.0npeencHue NEHbI ACNCHUS] U3MEPUTEILHOTO PHOOopa.

I1. IlepBoHavaJIbHbIE CBEICHUSI O CTPOCHUH BelecTBa. (6 4acos.)

T'unotesa o quckpeTHOM CTpoeHUH BeriecTBa. Mosekynbl. HempephIBHOCT U XaOTUYHOCTh JIBUXKEHUS
yactul| BemiecTBa. Juddysus. BpoyHoBckoe nBmxkenue. Mojenu rasa, XHIKOCTH U TBEPIOTO Teja.
BzaumogpeiicTBue yactuil BemecTBa. B3anMHOe MPUTSHKCHUE W OTTAIKHUBAHUE MOJIEKYJ. TpU COCTOSIHUS
BEILECTBA.

®dponTanpHas 1adopaTtopHas padora.

2.M3Mepenue pa3mMepoB MajbIX Tel.

I11. BzaumopeiicrBue Teu. (23 yaca)

Mexanndeckoe IBIKeHHE. PaBHOMepHOe M HE paBHOMEepHoe nBmwkeHue. CkopocTh. Pacuer mytu m
BpeMEHHU ABIKeHUs. Tpaekropus. [IpsmonuneitHoe nBumxenue. Bzaumoneiicreue Ten. Muepnus. Macca.
[TnotHocTh. 3MepeHne Macchl Tena Ha Becax. PacueT Macchl M o0beMa 1o ero wioTHocTH. Cua. Criisl
B TIPHUPOJIE: TIATOTEHUS, THKECTH, TpeHus, ynpyroctu. 3akoH ['yka. Bec Ttema. CBsizp Mexnmy cuion
TSOKECTH 1 Maccoi Tena. Jlmaamometp. CiioxeHue ABYX CHII, HallpaBJICHHBIX 110 OAHOU mpsiMoit. Tpenwue.
Yupyrast nedopmartusi.

Dponmanvhsle 1ad60opamopuvie padomot.

3.M3MepeHune Macchl TeJia Ha PhIYaKHBIX Becax.

4.V3mepenue o0beMa Tena.

5.0mpenenenune TIOTHOCTH TBEPIOTO BELIECTBA.

6.I'panynpoBanmne Ipy>KUHBI U H3MEPEHUE CHIT THHAMOMETPOM.

IV /laBjieHue TBepAbIX TeJl, KUAKOCTeH 1 ra3oB. (21 yac)

Hasnenune. OnsiTr Toppuderum. bapomerp-aneponsi. ATMocepHOe NaBlIeHHE Ha PAa3IHYHBIX BBICOTAX.
3akon Ilackans. CriocoObl yBemWYeHHs W yMEHbIIeHWs naBieHus. [laBnenue raza. Bec Bo3zmyxa.
Boznymnas obomouka. M3mepenne atmochepHoro aapineHus. MaHomerpsl. [lopirHeBOH KUAKOCTHBIN
Hacoc. Ilepemaya maBieHHs TBepABIMU TeNaMH, KHIKOCTSIMH, Ta3amH. J[eHCTBHE XKUAKOCTH M Ta3a Ha
MOTPYKEHHOE B HUX TeJo. Pacuer maBieHus )KUAKOCTH Ha THO M CTEHKH cocyaa. CooOmaroniie cocy/Ibl.
Apxumenosa cuna. ['mapasnuueckuit npecc. [InaBanue ten. [InaBanue cynos. Bo3gyxomnnasanue.
®dponTanpHas 1abopaTopHas padbora.

7.0mpenencHre BITATKABAIOMICH CHIIBI, JCHCTBYIOIICH HA MTOTPY>KEHHOE B )KUIKOCTD TEJIO.

8.BrisicHeHHe yCIOBUM MIaBaHUS TENa B )KUJIKOCTH.

V. Pa6ora u MomHocThb. JHeprus. (14 yacos.)

Pabora. Momnocte. DHeprus. Kunetnueckas sneprus. [loTeHImansHas SHeprus. 3aKOH COXPaHCHUS
Mexanuueckoi aHepruu. I[Ipocteie Mmexanusmbl. KIT/] mexanusmoB. Poiuar. PaBHOBecue cui Ha pblyare.
MowmeHT cunbl. Peryaru B TexHuke, ObITy U nipupoje. [IpuMeHeHne 3akoHa paBHOBECHS phlyara K OJIOKY.
PaBeHcTBO paboT MpU KCIIONE30BAHUH MPOCTHIX MEXAHU3MOB. «30JI0TOE TIPABUIIO» MEXAHUKH.
®dponTanpHas JadopaTopHas padora.

9.BrIsicHeHHEe yCIIOBUS paBHOBECHS phlYara.

10.0Onpenenenune KIIJI mpu nogbeme 1o HaKJIOHHOM MIOCKOCTH.

8 kiacc
(68 vacos, 2 yaca B HEJCITIO)
I. TensioBble siBjIeHus (25 yacoB)



Buytpennss sueprus. TermoBoe nsmkenue. Temmneparypa. Temmonepenada. HeoOpaTumocTs mporiecca
tertonepenaud. CBsi3b TeMIepaTypbl BELIECTBA C XAOTHYECKUM JBIKeHHEM ero yactull. CrocoOsbl
W3MEHEHUs BHyTpeHHel sHepruu. TemnonpoBogHocTs. KonnuecTBo TemnoTel. Y aenpHas TEIIOEMKOCTb.
KonBekuusa. WM3snydueHne. 3akoH COXpaHEHHUS OJHEpruuM B TEIUIOBBIX Impoueccax. [lnaBnenue u
KPUCTAJUIM3ALMSL. Y IesIbHAas TeIIoTa MuiaBieHus. ['paduk mmasnenns u orsepaesanus. [IpeoOpasoBanne
SHEPruM MpU M3MEHEHUSX arperaTHoro COCTOSHHMS BemlecTBa. lMcmapeHne um KOoHAEHcalus. Y JenbHas
TEII0Ta Mapoodpa3oBaHus U KoHAeHcauuu. Paborta mapa u rasa npu pacmupeHnd. Kunenue >KuakocTH.
BrnaxxaocTh Bo3ayxa. TemmoBsie BUTATEIN. DHEPTHS TOIUINBA. Y IeTbHAs TEIUIOTa CTOPAHFSL.
Arperatabie coctosiHus. [Ipeobpa3oBanue sHepruu B TeruioBbix apuratensx. KII/] remmoBoro neuratens.
OponTankHas J1abopaTtopHas padoTa.

2.CpaBHEHHUE KOJTUYECTB TEMJIOTHI IPH CMEIIMBAHUY BOJIBI Pa3HON TeMIlepaTyphl.

3.M3mepenne yaensHON TEII0OEMKOCTH TBEPIOTO Tea.

II. DnexkTpUYecKue sIBJEHUS M YJIEKTPOMArHUTHBIE siBJIeHUs (34 yaca)

OneKkTpu3anusl Tel. JNeKTpHUeCKuil 3apsn. B3ammonelicTBue 3apsioB. J[Ba BUIa DICKTPHYECKOTO
3apsifa. JIMCKpeTHOCTh 3JIEKTPUUECKOrO 3apsAaa. DJIEKTPOH. 3aKOH COXPAaHEHHUs JIEKTPHUECKOro 3apsiaa.
Onextpuueckoe mone. Onekrpockon. Crtpoenue atoMoB. OOBSCHEHHE BIEKTPHUYECKHUX SIBICHHM.
IIpoBOAHMKM M HENPOBOJHWKHU 3JIEKTPUYECTBA. J[EHCTBHE JIIEKTPUYECKOTO IO Ha DIIEKTPUYECKHE
3apsbl.

[locTosHHBI dnekTpuveckuii TOK. lcTouHumkm snekTpudeckoro Toka. Hocutenmu cBOOOMHBIX
QJICKTPUYCCKUX 3apsAJ0B B METAIaX, XHUJAKOCTAX U ra3ax. 3HeKTpI/IT-IeCKa$I Oeb U €€ COCTAaBHBIC YAaCTH.
Cuna toka. EnuHunbel cuwibl Toka. Amnepmerp. M3mepenue cunbl Toka. Hanpsbxkenue. EnuHuis
HanpspkeHus. BonprMerp. M3Mepenne HanpsikeHus. 3aBUCUMOCTD CHITBI TOKA OT HANPSHKCHUS.
Comnporusnenne. Exuaunpl conmpoTuBieHus. 3akoH OMa s yd9acTKa JJIEKTpUYECKOW Iemu. Pacder
COIIPOTHUBJICHUA IIPOBOJHHKOB. YI[CJ'IBHOC COITPOTUBJICHUC. HpI/IMepBI Ha pacycT COIPOTUBJICHUA
MIPOBOJIHUKOB, CHJIBI TOKa M HampspkeHHs. Peocratsl. [locnenoBaTensHoe M MapauielbHOE COCTUHEHUE
MPOBOJHUKOB. JIEHCTBUS 3NEKTPUUECKOTrO TOKA

3akon J[[xoymnsa-Jlenna. Pabora 3meKTpUdecKoro Toka. MOIMHOCTh JJIEKTPHYECKOrO0 TOKa. ETUHUIEI
paboOTBl JIMEKTPUYECKOTO TOKAa, INPUMEHseMble Ha mpakThke. CYETYHMK OSIEKTPHUUECKON HSHEPTHH.
DneKTpoHarpeBaTelbHble TPUOOPHL. PacueT 3JeKTpo’Hepruu, MmoTpedisieMoil OBITOBBIMH TPUOOPAMH.
HarpeBaHHe IMPOBOJJHUKOB JJICKTPUICCKHUM TOKOM. KomnuectBo TCIUIOThI, BBIACIAECMOC IIPOBOJHUKOM C
tokoM. Jlamma HakanuBanus. Koporkoe 3ambikanue. IIpenoxpanutenu. MarautHoe moje. MarHUTHOE
moJie MPSAMOTO TOKa. MarHuTHbIE TUHUKA. MarHuTHOE TOJe KAaTYIIKH C TOKOM. DJICKTPOMArHUTHl M MX
npuMeneHus. [locTosHHpIe MarHUTEL. MarHuTHOE TOJIe MTOCTOSHHBIX MarHuTOB. MaruuTHoe moje 3eMIIH.
JleficTBre MarHUTHOTO TIOJISI HA TPOBOTHUK C TOKOM. DJICKTPHIECKHA TBUTATEIb.

Dponmanvusie 1adopamopHsvie padomol.

4.COopKa dIeKTPUICCKOH e 1 U3MEPEHNE CHITBI TOKA B €€ Pa3INYHBIX yJaCTKaX.

5.M3Mepenne HanpsKEHUs Ha Pa3IMYHbIX YYaCTKaxX JIEKTPUUECKON 1IEeTIH.

6.PerynupoBanue cUiibl TOKA PEOCTATOM.

7.M3MepeHue cOnpOTHUBIIEHHSI TPOBOAHMUKA TPH MIOMOIIH aMIIEPMETPa U BOJIbTMETPA.

8.M3mMepenHre MOITHOCTH U pabOTHI TOKA B DJICKTPUUECKOH JIaMIIE.

9. COopKa AJIEeKTPOMAarHUTA U UCIIBITAHUE €T0 ISHCTBUSL.

10. M3yueHne 2IeKTPUIECKOTrO ABUraTellsl IOCTOSIHHOTO TOKa (Ha MOJIEIH).

1. CBeToBBIE siBJeHUs. (9 YacoB)

Hcrounuku caera.

[IpsmonuHeHOE pacpoCcTpaHeHUE, OTPaKCHUE W IpejoMicHHe cBeTa. JIyd. 3akoH OTpakeHUs CBETa.
ITnockoe 3epkano. JIunza. OnTuueckas cwia JauH3BL M300paxeHue naBaeMoe JHH30H. M3MepeHwme
(hOKYCHOI0 paccTOsHUSA coOuparolie aua3bl. Onrtudyeckue npuoopsl. a3 u 3penue. Ouky.
DponmanvHsle 1ab6opamopuvie padomul.

11.M3yueHue 3aKOHOB OTPaKEHUS CBETA

12.HaGronenue siBIeHS MPEIOMIICHUS CBETa

13.IToyueHre n300pakeHUs! IPH IOMOLITH JIMH3HI.

Peseps -2uac

9 kJacce

(66 uacoB, 2 yaca B HEJICITIO)
|I. 3akoHbI B3auMojieiicTBUS U ABH:KeHHs TeJ (23 )



MarepuanbHas Touka. Cucrema orcuera. Ilepememenne. CKOpOCTh NTPSMOJIUHEHMHOTO
paBHOMEpPHOro ABMKEHHA. [IpsAMoiMHENHOE paBHOYCKOPEHHOE IBM)KEHHME: MIHOBEHHAas
CKOPOCTb, YCKOpEHHE, IepemelnieHue. ['papuku 3aBUCMMOCTH KMHEMAaTUYECKUX BEJIUYUH OT
BPEMEHHU IIPU PABHOMEPHOM U PABHOYCKOPEHHOM JIBUKEHUHU. OTHOCUTEIBHOCTh MEXaHUYECKOIO
JIBWKEHHUs. ['eonieHTprueckass U TeIMOLEHTpUYECKas cucTeMbl Mupa. MHepuuaneHas cucrema
orcuera. IlepBbiif, BTopoil u Tpetuii 3akoHsl Heiorona. CBoboanoe manenue. HeBecoMocTs.
3aKOH BCEMHUPHOTO TAToTeHHs. ICKyCcCTBEHHBIE CITYTHUKU 3eMiid. IMmyJibe. 3aKOH COXpaHEHUs
UMIyJibca. PeakTuBHOE IBUKEHHUE.

JlabopaTopHbie pabOThI

Jlaboparopnast pabora Nel «MccnegoBaHue paBHOYCKOPEHHOTO JBIDKCHHS 0€3
Ha4aJIbHOU CKOPOCTH

Jlaboparopnast pabota No2 «/3mepeHne yCKOpEeHHsI CBOOOTHOTO TaCHUS

1. Mexanu4veckue koje0anus u BoJaHbL. 3BYK (12 1)

KoneGarenbnoe nBmwxkenuwe. Komebanust rtpy3a Ha mnpyxuHe. CBoOomHbIe KoeOaHMs.
KonebarenpHas cucrema. MasTHUK. AMIUTUTYAA, IEPUOJ, YacToTa KojaeOanuil. 'apMmoHnyeckue
konebanus. [IpeBparenne sHepruu Npu KojaedaTeIbHOM JBHKEHUHU. 3aTyXarollne KojJeOaHus.
Brinyxnennsie konebanus. Pezonanc. PacnpocTpanenue koebaHuii B ynpyrux cpesax.

HonepequIe U TOpOAOJIbHBIC BOJIHBI. I[JII/IHa BOJHEL. CBS3b JJIMHBI BOJIHBI CO CKOPOCTBIO €C
pacrpoCcTpaHeHUs U TIEPHOJIOM (JacTOTOM). 3ByKoBBIe BOTHBL. CKOpPOCTH 3ByKa. BricoTa, TeMOp
¥ TPOMKOCTB 3BYKa. Dx0. 3ByKOBOU pe3oHaHc. HTepdepeHnus 3ByKa.

JlabopaTopHbie pabOThI

Jlaboparopunas pabora Ne3 «MccnemoBanue 3aBUCHMOCTH TIEPHOJA M YaCTOTHI
CBOOOAHBIX KOJIEOaHUN MasiTHUKA OT JUIMHBI €70 HUTH

I1.9aexTpomaruuTHoe noJje (16 4)
OnHOpOoHOE M HEOJAHOPOAHOE MarHuTHOE noJje. HanpasiieHne Toka U HalpaBlIEHUE JIMHUI €ro
MarHuTHOTO Toysl. IlpaBmino OypaBumka. OOHapykeHHWe MarHuTHoOro mois. IlpaBuio neBoi
pyku. MHaykus MarHuTHOrO nossi. MarHuTHbIi notok. Onbitel @apazaest. DneKTpoMarHUTHAS
nHaykiua. HanpaBnenne wHIyKmMOHHOTO Toka. IIpaBuiio JleHma. SIBieHue camMOMHIYKIIMH.
Ilepemennsiii  TOk. ['eneparop mepemeHHoro Toka. IIpeoOpa3oBaHus SHEpruM B
anekTporeneparopax. Tpancdopmartop. I[lepenada >7meKTpUYECKONM SHEPrUU Ha PACCTOSHUE.
ONEeKTpOMarHUTHOE  IoJie.  ODJIEKTPOMarHUTHblE  BOJIHBL.  CKOpOCTh  pacnpoCTpaHEHus
JJIEKTPOMAarHUTHBIX BOJH. BiMSHME 3JIEKTPOMAarHUTHBIX M3IYYCHMM Ha >KHBBIC OpraHU3MBI.
Kone6arenbublit koHTYp. [lomyueHne 31eKTpOMarHuTHBIX KoseOaHuid. [[puHIHUITBI paanoCBsI3U U
tesneBueHus. HTepdepennys ceera. DneKTpoMarHuTHas npupoja ceeta. [Ipenomienue ceera.
[Tokazatens npenomnenus. Jucnepcus csera. LBera ten. Crnekrporpad u criekTpockorn. Turisl
ONTHYECKUX CHEKTPOB. CrHeKkTpanpHbld aHanu3. [lormomeHue M MCIycKaHUE CBETa aTOMaMHU.
[IpoucxoxaeHre TMHENYAaThIX CIIEKTPOB.

JlaGopaTopHbie PabOTHI

JlaGopatopHnast pabota Ned «I3ydeHue sIBICHUS IEKTPOMATHUTHOM WHAYKIIUN
IV. Ctpoenne atoma u aromHoro siapa (11 1)

PannoakTHBHOCTh KaK CBUAETENIBCTBO CIOXKHOTO CTPOEHHUS aTroMoB. Aunbgda-, O6eta- U ramma-
m3nydeHusi. OmbiTel Pesepdopna. Snepnas monmens aroma. PaanoakTuBHBIE TNpeBpaIieHUs
aToMHBIX saep. CoxpaHEeHHE 3apsI0BOI0 U MAacCOBOI'O YMCEN MPH AJEPHBIX peakiusax. Metosl
HaOJIOACHUS M PETUCTPALMM YacTUll B AaepHoN ¢u3uke. [IpoTOHHO-HENTPOHHAs MOJENb spa.
Du3nuecKuil CMbICI 3apsSI0BOT0 U MaccoBOro uucel. M3oromnsl. [IpaBuio cmemeHus 1uist anbda-
u Oera-pacmaga. DHeprus CBsA3W dactuil B siape. Jlemenue simep ypana. llemnas peaxiums.
SnepHas sHepreTHka. DKOJOTHUECKUE MPOoOIeMbl pabOThl aTOMHBIX 3JeKTpocTaHimil. [lepron
IOJIypacnaza. 3aKOH palMOaKTUBHOIO pacnazaa. BimsHue paquoakTUBHBIX U3Iy4YCHUH HaA )KUBBIC
opraHusMel. TepMosiiepHas peakuusl.

JlabopaTopHbie pabOThI




Jlaboparopnast pabora No5 «M3mepeHHe €CTECTBEHHOTO paaualuoHHOTO (oHa
JIO3UMETPOM»
Jlaboparoprast pabora Ne6 «M3yueHue aeneHus supa atoMa ypaHa 1o ¢otorpadpuu
TPEKOB»
Jlaboparopnast pabora Ne7 « H3ydeHue TpeKoB 3apsDKEHHBIX YACTHI[ MO TOTOBBIM

dororpadusm»

V. Ctpoenue u 3Bo.10uus Beesiennoii (4 1)

Cocrag, ctpoenue u npoucxoxaeHue CoaHeuyHol cuctemsl. [nanersr u Masnbie Tena CoTHEUHOM
cucrteMbl. CtpoeHue, uznydenue u sBomonus ConHna u 3Be3a. CTpoeHHME U 3BOIIOLUA
BcenenHoii.

TEMATHYECKOE IINTAHUPOBAHUE YYEBHOI'O MATEPHUAJIA

1O PU3BUKE B 7 KJIACCE.

Ne KoanuectBo
YPOK HanmeHoBaHue pa3/ie/ioB U TeM.
a 4acos
du3uka v puznyecKkue MeToaAbl U3yYeHHs NMPUPOIbI. 4
1 | Th B xabunere ¢hu3ukn. Puzuka — HayKa o npupoje. Pu3nyecKre TEPMUHEI. 1
2 HaoOmronenus u onbITel. Pu3nuecKre BEJTHUUHEL. 1
3 | TouyHOCTB M OTPENIHOCTh M3MepeHN. DU3MKa U TEXHUKA 1
4 JlaGopatopnas pabora Nel «Omnpenenenue 1eHbl AeICHUS U3MEPUTEIHHOTO 1
puOOpay.
IlepBoHayabHbIE CBEACHUS O CTPOCHUM BeLeCTBa. 6
5 | Crpoenue BeniecTBa. MOJIEKYJIBI. 1
6 | JlaGoparopHas padota Ne2 «OmnpeneneHne pa3MepoB MaJIbIX Te». 1
7 JIBH>KEHUE MOJIEKYJL. 1
8 B3anmoneiicTBue MOJIEKyII. 1
9 ArperatHble cocTosiHU BeliecTBa. CBONCTBA ra3oB, KUJIKOCTEN U TBEPABIX 1
TeNl.
10 Pemenue 3amau. KpatkoBpeMeHHast KOHTpOJIbHas paboTa 1o Teme 1
«IlepBoHauaabHbIE CBEACHUSI O CTPOCHUU BEUIECTBAY .
B3aumoneiicrBue Tell. 23
11 | Mexanuueckoe ABHkeHHE. PABHOMEpHOE ¥ HEpaBHOMEPHOE JIBHKCHUE. 1
12 | Cxopoctb. EAMHUIBI CKOPOCTH. 1
13 | Pacuér myTu u BpeMeHU ABUKCHUSI. 1
14 | Unepuus. 1
15 | BzaumopeiicTBue Ted. 1
16 | Macca tena. EquHUIBI MacChl. 1
17 W3mepenue maccel Tena Ha Becax JlaboparopHnas pabota Ne3 «M3mepenue 1
MAaccChl TeJIa Ha PhIYa)KHBIX BECax).
18 | IlnmotHocTh BemiecTBa. Pacuér Maccel 1 00BEMa Tela MO0 ero IIOTHOCTH. 1
19 | JlabopaTtopHnas pabota No4 «/3mepenue o0bEMa Temay. 1
20 | JIabopartopHas pabota Ne5«OnpeneneHre mIOTHOCTA TBEPAOTO TeIay. 1
21 Pemenue 3amau mo remaM «Mexanndeckoe JIBHKeHHE», «Maccay, 1
«I110THOCTH BEIIECTBAY.
22 KonrtponsHas padora Nel no reme «Mexannueckoe ABrkeHne. Macca tena. 1

II;moTHOCTE BemiecTBay.




23 | Cuna. 1
24 | SIBnenue tarotenus. Cuia TSHKECTH. 1
25 | Cuna ynpyroctu. 3akoH ['yka 1
26 | Bec Tema. Eqununb! crutbl. CBsI3b MEXKIY CHIION TSHKECTH M MAcCOM TeJa. 1
27 | Cuiia TSDKECTH Ha JIPYTHX MJIaHeTax. 1
28 Junamometp Jlaboparopnas padota Ne6 «I'pagynpoBanue npy>KUHbI 1 1
MU3MEpEHUE CHUJII ITMHAMOMETPOMY.
29 CroxeHue IByX CHJI, HAMPABJIEHHBIX MO OJIHOM MpsAMoii. PaBHoelcTBYy0IAst 1
CHII
30 | Cuna tpenus. TpeHue mokosi. 1
Tpenue B mpupoje u rexuuke. JlaboparopHas padorta No7 «BersicHeHue
31 | 3aBHCHMOCTH CHJIBI TPEHHSI OT IUIOIIAN COIPUKOCHOBEHUS M MPUKUMAFOIIEH 1
CHJIBI.
32 | Pemenne 3ana4 nmo temam «Cunbl», «PaBHOACHCTBYIONIAS CHIT ». 1
33 Kontponbras padota Ne2 o temam «Bec tenay, « Cuitbiy, 1
«PaBHOIECUCTBYIOIIAS CUII».
JlaBjieHne TBEPABIX TeJl, ;KUAKOCTel U ra3os. 21
34 | laBnenue. EMuHUIIBI TaBICHHUS. 1
35 | CriocoObl YMEHBIIICHHS M YBEITUUCHUS JaBICHUSI. 1
36 | JlaBimeHue rasa. 1
37 | Ilepenaya maByieHUs )XUAKOCTSIMU U TazaMu. 3akoH [lackars. 1
38 JlaBiieHue B )KMJIKOCTH U ra3e. Pacuer gaBiieHUs KHUAKOCTU Ha THO U CTEHKHU 1
cocyja.
39 | Pemenue 3amad mo teme «J/laBineHue B )KUIKOCTH U ra3e. 3akoH Ilackamsa». 1
40 | Coobmaronmecst CoCy/ibl. 1
41 | Bec Bo3ayxa. ATMocepHOe TaBiIeHUE. 1
42 | Vzmepenne atmocdepHoro aasinenusi. Oneit Toppuueniu. 1
43 | bapometp- anepous. ATMochepHOE TaBJICHUE Ha Pa3IUYHBIX BHICOTAX 1
44 | MaHOMETpHI. 1
45 | llopuiHeBoi )KUAKOCTHBIN Hacoc. ['uapaBnuueckuii mpecc. 1
46 | JleiicTBHE )XKMIKOCTH M ra3a Ha MOTPYKEHHOE B HUX TEJO. 1
47 | 3akon Apxumena. 1
48 JIaESopaTopHaU;{ pabota Ne8 «OrnpesiesieHre BHITATKHUBAIONICH CHJIBI, 1
JCHCTBYIONIEH Ha MOTPY>KEHHOE B KUIKOCTH TEJIO».
49 | [InaBaHue Ted. 1
50 | Pemmenne 3a1a4 mo TeMaM «ApXUMeEOBa CHIay, «Y CIIOBHUS TIJIaBaHUS TEID). 1
51 JlaGopatopnast pabota Ne9 « BrrsicHeHue ycnoBuil naBanus Tena B 1
KHUJKOCTUY.
52 | IlnaBanue cynoB. Bo3ayxomiaBaHue. 1
53 Pemenue 3agau mo remam «Apxumenona cuiiay, «llnaBanue ten», «IlnaBanue 1
cyn0B. Bo3ayxoniaBaHue ».
54 Kontponbras padota Ne3 mo teme «/laBiieHre TBEpIbIX TEM, )KUIKOCTEH U 1
ra30By.
PaGoTa 1 MOIIIHOCTH. JHEPrusl. 14
55 | Mexanuueckas pabdora. Enqunuiiel paboThl. 1
56 | MommHocTh. EQuHUIIBEI MOIITHOCTH. 1
57 | IlpocTteie MexaHu3Mbl. Peiuar. PaBHOBecHe Cuil Ha pblyare. 1
58 | MowmeHT cuitbl. Peiuaru B TeXHHUKE, OBITY M IPUPOJIE. 1
59 | Jlaboparopnas padota NelO «BrissicHEHHE YCITOBHS PAaBHOBECHSI phIUaray. 1
60 | Pemenue 3ama4 no teMe «YCIOBHsI paBHOBECHS] phIUaray. 1
61 | bioku. «30510TOE MPaBHUIIO» MEXAHUKH. 1
62 | IlenTp TsKECTH Tena. Y CIOBUsI paBHOBECHS Tell. 1




63 | KoaddunmeHT moae3Horo AeiCcTBUS MEXaHU3MOB. 1
64 Jlaboparopnast pabora Nel11l «Onpenenenue KIIJI mpu mogpeme Tena mo 1
HAKJIOHHOM ITIOCKOCTHY.
65 | Oueprus. [loTeHnManbHas U KHHETHYECKAsT SHEPTHSI. 1
66 | [IpeBpareHre oJHOTO BUA SHEPTHUH B JPYTOM. 1
67 | KontponsHas pabora Ned4 o Teme «Pabora. MOIHOCTE W SHEPTHSY. 1
68 | O6001IeHre U3YYEHHOTO B 7 Kilacce 1
TEMATHUYECKOE IINTAHUPOBAHUE YYEBHOI'O MATEPUAJIA
O ®U3UKE B 8 KJIIACCE.
Ne KoaunuyecrBo
ypo HaumeHoBaHue pa3iejioB M TeM. 4acoB
Ka
TensioBble siBJIEeHUSI 25
1 | Th B xabunere dhusuku. TermnoBoe nBmxenue. Temmeparypa. 1
2 | BHyTpeHHsIsI SHEpTHUsl. 1
3 | CrocoObl H3MEHEeHHUs] BHYTPEHHEH SHEPTHH. 1
4 | TermmompoBOTHOCTE. 1
5 Kousexkmus. 1
6 | Usmyuenue. 1
7 Oco0EHHOCTH pa3IMYHBIX CI0cO00B Temtonepeaayn. [lpumepst 1
TEIJIONEPEaayr B IPUPOJIC U TEXHUKE.
8 | KommuectBo TemnoTel. EquHHIEI KOTHYECTBA TEIUIOTHL 1
9 VY nenbHast TEIIOEMKOCTD. 1
Pacuér xonnyecTBa TEIUIOTHI, HEOOXOJUMOTO ISl HArPpEeBaHUS Tella WK 1
10 | BeIEEIsIEMOro UM MpH oxjaxacHuu. JlabopaTopHas padora Nel «CpaBHeHue
KOJIMYECTB TEIUIOTHI TPY CMEIIMBAHUH BOBI PA3HON TEMIIEPaTyPhI».
11 JlaGoparophast pabota Ne 2 «3mepeHne yaenbHOH TEMI0EMKOCTH TBEPIOTO 1
TENa.
12 | DHeprus TomMBa. Y AeabHAasl TEIUIOTa CTOPAHMSL. 1
13 3aKOH COXpaHEHUS U MPEBPAIIECHHS YHEPTUU B MEXaHNUECKUX U TETIOBBIX 1
nporeccax.
14 | KontponbHas pabora Nel mo Teme «TeIUIOBbIC SBICHUSY.
ArperartHble COCTOSIHUS BemecTsa. [lnaBienne u oTBepaeBanue
15 KPHUCTAJUTMYECKUX Tel. [ pad K Iu1aBIeHNs U OTBEpACBAHUSL.
16 | YienpHas TEMIOTA IUIABICHUSL. 1
17 Pemenue 3agau. KpatkoBpemeHHas KOHTposibHast pabota Ne2 o Teme 1
«HarpeBanue 1 maBiaeHNe KPUCTANIMIESCKUX TEID).
18 Hcnapenwue. [lornomenne sHepruy Ipu UCIIAPEHUHN SKUIKOCTH U BBIICJICHHE €€ 1
IpY KOHJCHCAIMH Tapa.
19 | Kumenue. 1
20 | BrnaxsocTtb Bo3nyxa. CriocoObl onpeaesieHus BIXKHOCTH BO3yXa. 1
21 | JlaboparopHas padoTta Ne3 «l3mMepeHune BIaKHOCTH BO3IyXa. 1
22 | YaenpHas TeIyioTa mapooOpa3oBaHMs W KOHJICHCAIMH 1
23 | Pabora rasa u napa npu pacliupeHuu. J{Burarenb BHYTPEHHETO CTOpaHHsI. 1
24 | Ilaposas typ6una. KI1/I TrenyioBoro n1Buratels. 1
Kontponsnas padota Ne3 mo teme «3MeHeHHe arperaTHbIX COCTOSHUI 1
25 | Bewecrsan.




JJIeKTPHUYECKHUE SABJICHUSA

27

2 DJexTpu3anys TeJ MpH CONPUKOCHOBEHHHU. B3anMoneiicTBue 3apsHkeHHBIX Tell. 1
JlBa pojia 3apsioB.
27 | Dnexrpockon. [IpOBOAHHUKH U IUIJICKTPUKH. 1
28 | DaekTpuyeckoe mosie. 1
29 | JlenumocTb 3neKTprUecKoro 3apsiga. CTpoeHre aTOMOB. 1
30 | OObsicHEeHHE HIICKTPUIECKUX SIBICHHH. 1
31 [TpoBOTHVKH, TOTYIPOBOJHUKH M HETIPOBOJIHUKH JJIEKTPHUYCCTBA. 1
DNIeKTpUIeCKUH TOK. VICTOYHUKH DIEKTPHUIECKOTO TOKA.
32 | DnekTpuueckas Ienb U €€ COCTABHBIC YACTH. 1
33 DNEeKTpUYECKUN TOK B MeTaiiax. [{efcTBUE 2IeKTPUUECKOTO TOKA. 1
Hanpasnenue Toka.
34 | Cuna toka. EquHULBI CUJIBI TOKA. 1
35 AmMmepmerp. I/Iu3MepeHI/Ie CHWJIBI TOKA. .Ha60paT0pHi1$I pabota Ned«Coopka 1
JNEKTPUYECKOH LIENH U M3MEPEHUE CHUIIBI TOKA B €€ Pa3UUHBIX YUACTKaX».
36 DneKkTprudecKoe HanpspkeHne. Enuanibel Hanpspkerns. BoiastMmeTp. U3mepenne 1
HANPSHKECHUSL.
DJEeKTpUUECKOE CONPOTUBIICHUE TPOBOJHUKOB. EAMHUIIBI COMPOTUBIICHUS. 1
37 | Jlabopatopnas pabota Ne5 «3MepeHne HaNpsHKEHUS Ha pa3IHYHBIX yYacTKax
SJIEKTPUUECKOH SN,
38 | 3aBHMCHMOCTh CHJIBI TOKA OT HanpsbkeHHs. 3akoH OMa JUTsl y4acTKa ICeIH. 1
39 | Pacyer conmpoTHBIICHHUS MPOBOIHHUKA. Y IEINbHOE COMPOTUBIICHHUE. 1
40 Peocratsl. JlabopaTopnas pabota Ne6 «PerynupoBanue cuibl Toka 1
pEeOCTaToOMY.
M Jlaboparophas padota Ne7 «OmnpepaesicHre CONPOTUBICHUS TPOBOAHUKA ITPH 1
MIOMOIIM aMIIEpPMETPa U BOILTMETPAY.
42 | TlocnemoBareabHOE COSAMHECHUE POBOTHIUKOB. 1
43 | IlapaiienbHoe COeTMHEHHIE IPOBOIHUKOB. 1
44 | PaboTa 3IeKTPHUIECKOT0 TOKa. MOIIHOCTE 3JIEKTPUISCKOTO TOKA. 1
Enununel paboThl 2JIEKTPUYECKOro TOKA, TPUMEHSIEMBIE Ha TPaKTHKE. 1
45 | JlabopaTtopHas
pabota Ne8 «l3mepeHne MOIIHOCTH U pabOThI TOKA B 2JCKTPUUICCKON JTAMIIEY.
16 Pemrenne 3amay o Teme «AnekTpudeckuii ToK. CoeIMHEHIE MPOBOTHUKOB. 1
PaboTa 1 MOIIHOCTB TOKAY.
47 | HarpeBanue MpOBOAHHUKOB JIEKTPHUECKIM TOKOM. 3akoH /Lxoyns-JleHna. 1
48 | Kongencarop. 1
49 | Jlamna HakaauBaHHs. DJICKTPHUYCCKUE HArPEBATEIbHbBIC IPHUOOPHI. 1
50 | Kopotkoe 3ambikanue. Ilpenoxpanutenm. 1
51 | IloBTOpeHue MaTepuaa TeMbl « DJTEKTPHUECKHE SIBICHHS. 1
52 | KonTponsHas padota Ne6 «DnekTpudeckue sIBICHH». 1
JJIeKTPOMATHUTHBIE SIBJICHUSI 7
53 MarnutHoe noje. MarHutHoe IoJje IpsiMOro Toka. MarHuTHeIe 1
JINHWUMU.
54 MarauTHoe 1nojie KaTylIKU ¢ TOKOM. DJIEKTPOMarHuThl U UX 1
TIPUMEHEHHE.
55 JlaGopatopHas pabota Ne9 «CoHopka 351eKTpOMaruuTa U UCTBITAHUE €TO 1
JIICUCTBUIY.
56 [ToctossHHBIE MarHUTHL. MarHUTHOE MOJI€ MOCTOSSHHBIX MArHUTOB. 1
MarnuTtHoe nosue 3eMJIu.
57 JleiicTBre MarHUTHOIO MOJIS1 HA POBOJIHUK C TOKOM. DJIEKTPUUECKUN 1
JIBUTATEIb.
58 JlaGopatopHnas pabora Nel0 «V3yueHne 3/IeKTpUYECKOTO ABUTATENs 1
MTOCTOSTHHOTO TOKA (Ha MOJICIIN )».
59 VY CTpoiicTBO AMEKTPOU3MEPUTENIBHBIX TIPHOOpoB. KpaTkoBpemeHHas 1
KOHTpOJIbHAs paboTa No7 1o TeMe « DJIEKTPOMArHUTHBIC SIBICHUS.
CBeToBbIe sIBJICHHS 9




Ucrounuku ceta. Pacnipoctpanenue ceera. Bunumoe nBuxeHue

60
CBETHJI.
61 | OTtpaxkeHue cBera. 3aKOHbBI OTPAKEHUS CBETA. 1
62 | [1nockoe 3epkaso. 1
63 | IIpenomienue cBera. 1
64 | Jlunzbl. OnTHyeckas Cuiia JUH3BL 1
65 | M3o0pakeHus, JaBaeMble JIMH30M. 1
66 ['na3 u 3peHue. Pemenne 3a1a4 Ha MOCTpOEHUE N300PAKCHHH B JIMH3AX 1
U 3epKajax.
67 JlaGopatopnas padota Nell «Ilomydenne nzo0paxeHus mpyu NOMOIIU 1
JIMH3BD).
68 | KonrponbHast pabota Ne§ o reme «CBETOBBIC SIBICHUS. 1
TEMATHYECKOE IINTAHUPOBAHUE YYEBHOI'O MATEPHUAJIA
O ®U3UKE B 9 KJIACCE.
Ne HanmeHoBaHMe pa3ieioB U TeM KoanuectBo
ypo 4yacos
Ka
3AKOHBI B3BAUMOAECTBUA U ABUXXEHUSA TEJIL. 23
1 MartepuanbHas Touka. Cucrema orcuéra. MHcTpykTaxk no Th 1
2 [TepemeneHue. 1
3 OmnpeneneHne KOOPAMHATHI JBMIKYIIETOCS Tela. 1
4 [Iepemenienue npyu NpsAMOIUHEHHOM PABHOMEPHOM JBUKEHUU. 1
5 [TpsiMoTrHEITHOE pABHOYCKOPEHHOE JIBI)KCHHE. Y CKOPEHHE. 1
6 CKOpOCTb MPSIMOJIMHEHHOTO paBHOYCKOPEHHOTO IBMXeHus. [ paduk 1
CKOPOCTH.
7 [lepemerieHue nMpu NpsIMOJIMHEHHOM paBHOYCKOPEHHOM JIBUKCHUH. 1
8 [lepemerienue mpu NpsIMOJIMHEHHOM paBHOYCKOPEHHOM JIBUKEHUU 0e3 1
Ha4yaJbHOW CKOPOCTH.
9 JlaGopatopnas pabora Nel «MccnenoBanre paBHOYCKOPEHHOTO 1
JBUKEHMsI 0€3 HaYaJIbHOM CKOPOCTH.
10 OTHOCUTENBHOCTD JIBHXKECHHSI. 1
11 WNueprmansubie cuctembl oTcuéra. [lepBoiii 3akoH HproToHA 1
12 Bropoii 3akoH HeloToHa. 1
13 Tpetwuii 3akoH HproToHa. 1
14 CBobosiHOE MaICHUE TeT. 1
15 JIBmkeHue Tema, OpOIIeHHOTO BepTHKaJIBLHO BBEpX. HeBecoMOoCTb. 1
JlabopaTtopHas pabota Ne2 «I3mMepeHne YCKOPEeHUsT CBOOOHOTO MAJCHUS.
16 3aKOH BCEMHUPHOTO TATOTCHHSI. 1
17 Yckopenne cBOOOTHOTO NaieHuUs Ha 3eMJle U IPYTHX HEeOSCHBIX Telax. 1
18 [IpssMonuHEITHOE ¥ KPUBOJMHEHHOE ABMKEHUE. JIBHKEHHUE Tea 1Mo 1
OKPY’KHOCTH C ITOCTOSIHHOM 110 MOJIYJIIO CKOPOCTBIO.
19 Pemenue 3amauy. 1
20 Hmnynbe Tesna. 3aKOH COXPAHEHHUs HMITYJIbCA. 1
21 PeaxtuBHOEe nBmkeHMe. PakeTrl. 1
22 BrIBOJ1 3aK0HA COXpaHEHHUST MEXaHUYECKON YHEPTUHU 1
23 KonTponpHas pabora Nel «3akoHbl B3aUMOACHCTBHSI M IBUKCHHSI TETI. 1
MEXAHHWYECKHUE KOJIEGAHUSA U BOJIHBI. 3BYK. 12
24 KonebarenpHoe aBmxenne. CBOOOIHBIC KOIEOaHUS. 1




25 Benmuuunzel, XapakTepusyrolme Kojie0aTeTbHOE IBIKCHHE. 1
["apmoHHMUecKue KoneOaHusl.
26 | JlabopartopHas pabota Ne3 «VccnenoBanue 3aBUCUMOCTH IEPUOJIA U 1
4acTOThI CBOOOAHBIX KOJIEOAHUI MaTEMaTHUYECKOr0 MasiTHUKA OT €ro
JUTAHBIY.
27 3aryxatomue Kojiebanus. BeiHyXIeHHBIC KOJICOaHMsI. 1
28 Pe3onanc. 1
29 PacnipocTpanenue konedanuii B cpene. BomHbI. 1
30 JUinHa BosiHbL. CKOPOCTh pacpoCTpaHEHUs! BOJIH. 1
31 Hcrounnku 3ByKa. 3BYKOBBIE KOJICOAHUS. 1
32 BricoTa, TeMOp ¥ TPOMKOCTB 3BYKa. 1
33 | PacmipocTpanenust 3ByKa. 3BYKOBBIE BOJIHBI. 1
34 OTtpakeHre 3ByKa. 3ByKOBOW pe30HAHC. 1
35 KontponbHast padota Ne3 «Mexanuueckre KoieOaHus U BOJTHBI. 3BYKY. 1
IJIEKTPOMAI'HUTHOE I10JIE. 16
36 MarauTtHoe mosie. 1
37 Hanpasrenue Toka v HanpaBlIeHUE JIMHUN €r0 MAarHUTHOTO TTOJISL. 1
38 OO6HapykeHrne MarHUTHOTO TIOJIS 110 €T0 ACHCTBUIO Ha dJIEKTPUUECKUN 1
TOK. [IpaBuiio 1eBoi pykKu.
39 WNHyKkimst MarHUTHOTO 110JIs1. MarHUTHBIN TIOTOK. 1
40 SIBIIEHUS PNEKTPOMArHUTHOW UHAYKIIHH. 1
41 JlaGopatopHnast pabota Ned «I3ydeHue siBIEHUS SJIEKTPOMAarHUTHOM 1
WHIYKITH.
42 Hanpasnenue nHaykunonHoro Toka. Ilpasuio Jlenna. 1
43 SBneHne caMOMHIYKITUH. 1
44 [Tonyuenue u mepemnada NePEMEHHOTO MIEKTPHUIECKOTO TOKA. 1
Tpauchopmarop
45 DJIEKTPOMArHUTHOE TOJI€. DIEKTPOMArHUTHBIE BOJIHBI. 1
46 Konebarenpubiii koHTYp. [lonydeHue 351eKTpOMarHuTHBIX KOJIeOaHuil. 1
47 ITpuHIMTIBI paIMOCBSI3U U TEJICBUAECHUSA 1
48 OneKTpoMarHuTHas IpUpoJia CBETA. 1
49 IIpenomnenue ceeta. DuUznuecKkruii CMbICI MTOKa3aTeNs IPETOMIICHUS. 1
Hucnepcus ceera. [lBeta Ten.
50 Tumbl ONTUYECKUX CIIEKTPOB. 1
51 ITornoienue u ucmyckaHue cBera aroMaMu. [IporcxoxaeHue TMHeHYaThIX 1
CIICKTPOB.
CTPOEHHUE ATOMA U ATOMHOTI'O SAIIPA. 11
52 PagnoaktuBHOCTE. MOJIE€IM aTOMOB. 1
53 PannoakTrBHBIC MpEeBpaIeHUs aTOMHBIX SIIEP. 1
o4 DKclepuMeHTalIbHbIE METO/IbI MccleioBaHus YacTull. JlabopaTopHas 1
pabora Ne 5 «M3mepeHne ecTeCTBEHHOTO PaIMallHOHHOTO (poHa
JIO3UMETPOM
55 OTKpBITHE IPOTOHA ¥ HEUTPOHA. 1
56 CocTtaB aToMHOTO siqipa. SlIepHbIe CHIIBL.. 1
57 DHueprus cBs3u. Jlegext macc. 1
58 Henenwue sinep ypana. Llemnas peakmus. JlabopatopHast pabora 1
No6«H3yuenue nenenus siapa aToMa ypana no ¢hoTtorpaduu TpeKoBy.
59 Anepusiii peaktop. [IpeoOpazoBanrie BHyTPEHHEH SHEPTHUH SIIEP B 1
ANEKTPUUYECKYIO SJHEPTHI0. ATOMHAsI SHEPreTHKA.
60 buonornueckoe neiicTBue paanau. 3aK0H pau0aKTHBHOTO pacraja. 1
61 TepMmosinepHas peakiusi. 1

Jlaboparopnas pa6ota No7 «/3ydeHne TpEeKOB 3apsHKECHHBIX YaCTHIL T10
TOTOBBIM (poTOrpadusivMy.




62 Kontponbnas padota Ne3 «CtpoeHne aToMa U aTOMHOTO si/Ipa. 1
Hcnonb30BaHue YHEPTUH ATOMHBIX SIIEP.)»
CtpoeHue u 3Boa0IHs BeesieHHOI. 4
63 Cocras, cTpoenue u npoucxoxaeHrne CoTHEYHON CHCTEMBI 1
64 Bonpimue mraneTs! U Masbie Teaa COTHEYHON CHCTEMBI 1
65 Crpoenue, nznyuenue u 3Bomonus CoJHIa U 3BE3] 1
66 Ctpoenue u 3Boonus Beenennoit 1
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