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MMOACHUTEJIBHAS 3AIIMCKA
Pabouas nporpamma no ¢pus3uke Ha ypoBEHb OCHOBHOTO 0011Iero o0pa3oBaHus
uist o0ydarornuxcst 5-9 knaccoB MBOY COIII Ne6 pa3paboTraHa B COOTBETCTBUM C
TpeOOBaHUSMU:

o @epepanpHoro 3akona ot 29.12.2012 Ne 273-®3 «O0 oOpa3zoBaHuu B
Poccuiickon @enepaunmn»;

o Ilpukaza Munnpocsemenus Poccum ot 22.03.2021 Ne 115 «O6
yrBepkaeHun llopsiaka opraHnuzanum M OCYIIECTBICHHS 00pa3oBaTebHON
NEeSTENbHOCTH MO  OCHOBHBIM  001Ie00pa3oBaTelbHBIM  MpOrpamMmam
— o0pa3oBaTelbHbIM MPOrpaMMaM HavyaJbHOTO OOIIEro, OCHOBHOIO OOIIEro U
CpeaHero o0IIero 00pa3oBaHUs;

o Ilpukaza Munnpocsemienuss Poccum ot 18.05.2023 Ne 370 «O6
yTBepKJeHUU (enepanbHO 00pa30BaTEIbHOM MPOTPaMMbl OCHOBHOTO OOIIETO
obpazoBanus» (nanee — ®OIT OO0);

o [Ilpukaza Munnpocsemenuss Poccum ot 31.05.2021 Ne 287 «O06
YTBEPKJIEHUN (eepaIbHOTO TOCYIapCTBEHHOIO 00pa30BaTENbHOIO CTaHAapTa
OCHOBHOTO 00111er0 00pazoBanus» (Hanee — PI'OC OOO TpeThero NOKoJICHU );
o IIpukaza Muno6puayku Poccun ot 17.12.2010 Ne 1897 «O6 yTBepkaeHuu
denepanbHOTO TOCYAapPCTBEHHOTO 00pa30BaTEIBLHOTO CTaHAAapTa OCHOBHOTO
obmero odpazopanus» (nanee — ®I'OC OOO BTOpPOTO MOKOJICHHUS );

o CII 2.4.3648-20 «CaHuTapHO-3MUJACMUOJIOTHYCCKHE TpeOOBaHUA K
OpraHu3alysM BOCIUTAaHUS U OOYYEHHMs, OTIbIXa M O3JOpPOBJICHHS IeTeH U
MOJIOICKHY, YTBEPKIICHHBIX MTOCTAHOBIEHUEM TJIABHOI'O CAHUTApHOTO Bpaya OT
28.09.2020 Ne 28;

o CanlluH 1.2.3685-21 «I'urneHndeckne HOPMATHUBBI U TpeOOBaHUSA K
obecrnieueHnIo Oe30MacHOCTH U (Wiu) OE3BPETHOCTH IJIs YesIoBeKa (haKTOpOB
Cpelnbl OOUTaHUS», YTBEP)KICHHBIX IOCTAHOBIECHHWEM TJABHOTO CAHUTApHOTO
Bpaya oT 28.01.2021 Ne 2;

o Konnenmun npemnomaBanus  ¢usumku B Poccwmiickoit  ®Denepanuu,
YTBEPKIECHHOU pacnopsKEHUEM [IpaBuTenbcTBa MIPOTOKOJ OT
03.12.2019r.NeI1IK-4BH;

o Ycraa MBOY COIIINe 6

o VYuyeOHOro TMiaHa OCHOBHOrO oOOmIeEro o00pa3oBaHus, YTBEPKICHHOIO
npukazom MBOY COII Ne 36 ot 29.08.2023 r. - «O0 yTBep>KIeHUH OCHOBHOM
o0pa3oBaTeIbHON MPOrpaMMbl OCHOBHOTO 00IIETO 00pa30BaHUs;

o Kanenpapusiii rpadpux MBOY COIINe 6;

o Paboueii mporpammer Bocriutanus MBOY COII Ne6

PaGouas mporpamma ydebHOTO TIpenmera Gusuka s 00ydaromuxcs Ha
YpPOBHE OCHOBHOI'O O0IIEro o0pa30BaHMs COCTaBJieHa Ha OCHOBE TpeOoBaHUN K
pe3ysibTaTaM OCBOCHHUSI TPOrpaMMbl OCHOBHOTO 00111ero oopazoBanus ®I'OC OO0
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U OpHUEHTHPOBaHAa HAa LEJEBblE NPHUOPUTETHI, CHOpMyIUpOBaHHBIE B paboyeil
nporpamme Bocutanuss MbOY COL Ne6.

[Iporpamma no ¢u3uke Ha YpPOBHE OCHOBHOTO OOIIEro 00pa3oBaHUs
COCTaBJICHa HAa OCHOBE MOJOXEHUU M TpeOOBaHUM K pe3ysibTaTaM OCBOCHHS Ha
0a30BOM ypOBHE OCHOBHOH 00Opa30oBaTeIbHON HPOrpaMMbl, MPEICTaBICHHBIX B
OI'OC 00O, a takxe ¢ yu€toM (penepanbHOl paboueit mporpaMmbl BOCIIUTAHUS U
Konuenuuu npenogaBanust yueoHoro npeamera «Ouznkay.

CopepxaHue mOporpaMmbl 1O (PU3MKE HAMpaBlIeHO Ha (OpMUPOBAHUE
€CTECTBEHHO-HaYYHOW TI'PaMOTHOCTH OOYYarolIMXcs M OPraHu3aluio HU3yYeHUs
(Gu3MKM Ha JeSITeNbHOCTHOW OCHOBe. B mporpamme mno ¢usuke y4yuThIBarOTCS
BO3MOXXHOCTH y4eOHOro mnpeamera B peanuzauuu TpeboBanuii ®I'OC OO0 k
IUTAHUPYEMBIM JIMYHOCTHBIM M METANPEeIMETHBIM pe3yibTaTaM 00yUYeHUsl, a TaKKe
MEXIPEIMETHbIE CBSI3U €CTECTBEHHO-HAYYHBIX Y4YEOHBIX NMPEIMETOB HAa YpOBHE
OCHOBHOT'O 00111eT0 00pa30BaHusl.

[Iporpamma no (u3uKe ycTaHaBIMBAET paclpeiesieHue y4eOHOro MaTepuaa
1o rogam o0yuyeHus (Mo Kiaccam), MpeasiaraeT NPUMEPHYIO MOCIIe0BATEIbHOCTD
U3Y4YEeHHs] T€M, OCHOBAHHYIO Ha JIOTMKE Pa3BUTHs TMPEAMETHOTO COACpKaHUS U
yuéTe BO3PACTHBIX OCOOEHHOCTEH 00yUYarOIIMXCSl.

[Iporpamma mo ¢usuke pazpaboraHa C LEIbIO OKa3aHUS METOJIUYECKOMN
MOMOIIY YYUTENIO B CO3JJaHUU paboydeil mporpaMMbl IO y4e€OHOMY MPEIMETY.

®usnka ABIFETCS CHUCTEMOOOPa3yIOIUM IS  €CTECTBEHHO-HAYYHBIX
y4eOHBIX MPEIMETOB, MOCKOIbKY (DU3NUYECKHE 3aKOHBI JIEKAT B OCHOBE MPOIIECCOB
U SBJICHUM, H3ydyaeMbIX XHMHUEH, OHOJIOTHEH, acTpOHOMHEH H (PU3HUECKON
reorpaguei, BHOCUT BKJIaJl B €CTECTBEHHO-HAYYHYIO KapTUHY MUPA, IPEIOCTABIISIET
HaubOoJee sCHble O0pa3ibl MPUMEHEHHS HAy4YHOTO METOJa IO3HaHUS, TO €CTh
croco0a Moy4eHus TOCTOBEPHBIX 3HAHUI O MUpE.

OnHa W3 TIaBHBIX 3a7a4 (U3UYECKOr0 O0Opa30BaHHUSA B CTPYKType OOIIEro
o0pa3oBaHus COCTOUT B (DOPMUPOBAHUHM E€CTECTBEHHO-HAYYHOW T'PAMOTHOCTH H
MHTEepeca K HayKe y 00yJaronuxcs.

W3yuyenne ¢usznkun Ha 0a30BOM ypOBHE TMPEAINOJIAracT OBJIAJCHUE
CJIEYIOIIMMU KOMIIETEHTHOCTSIMH, XapaKTEPU3YIOIIUMHU €CTECTBEHHO-HAYUYHYIO
IPaMOTHOCTb:

o HAay4HO 00BACHATH SBJICHHSA,
o OLCHUBAThb U IIOHUMATb 0COOEHHOCTH HAaY4YHOI'O UCCJICAOBAHUA,
o HHTCPIIPETUPOBATh JAHHBIC U UCIIOJIb30BATh HAYYHBIC JOKA3aTCIILCTBA

AJIA TIOJTYYCHUA BBIBOJOB.

OBIIAA XAPAKTEPUCTUKA YYEBHOI'O IPEJIMETA «®PU3UKA»

Kypc ¢usukn — crucreMoo0pa3yromuii il €CTECTBEHHOHAYYHBIX YICOHBIX
MPEIMETOB, MOCKOILKY (DU3NUECKHUE 3aKOHBI JICKAT B OCHOBE MPOIIECCOB U SBJICHUM,
M3y4aeMbIX XHUMHEH, OWoJIorHuel, acTpoHOMHEH U (Quzndeckon reorpadueii.
du3uka — H3TO MNPEIMET, KOTOPbIA HE TOJbKO BHOCHUT OCHOBHOW BKJIaJ B



€CTECTBEHHOHAYUYHYIO KapTUHY MHpa, HO W MPEIOCTaBIsAeT HaubOojee SICHBbIC
o0pa3ipl TPUMEHEHMs] HAy4HOTO METOJla IMO3HaHUA, T.e. crocofa MOJIydeHUs
JOCTOBEPHBIX 3HaHUI 0 Mupe. HakoHen, pusnka — 3To IpeIMeT, KOTOPBIA HapsI Ay
C JIpyTUMHM €CTECTBEHHOHAyYHBIMHU TMpEIAMETaMU JOJKEH J1aTh IIKOJIbHUKAM
MpeACTaBlieHne 00 YBIEKATEIbHOCTH HAYYHOTO MCCIEIOBaHUS W PaJoCTd
CaMOCTOSITEIbHOTO OTKPBITUSI HOBOT'O 3HAHMSI.

Onna W3 raaBHBIX 3a7a4 (U3UYECKOrO0 OOpa3oBaHUS B CTPYKType OOIIEro
oOpa3oBaHUsl COCTOUT B (POPMHUPOBAHUM ECTECTBEHHOHAYYHOW TPAMOTHOCTH U
MHTEpeca K HayKe Yy OCHOBHOW MacChl OOy4YarolIUXCs, KOTOpbIE B JajdbHEHIIeM
OyIyT 3aHSATHl B CaMbIX pa3HO oOpa3HbIX cdepax nearenbHocTh. Ho He MeHee
BXHOW 3a/laueil SIBJISICTCS BBISIBJICHHWE U TOATOTOBKA TAJAHTJIMBBIX MOJOIBIX
JOJIeH I TPOJOJDKEHHUS 00pa3oBaHHWs W JajbHEWIeld mnpodeccruoHaaIbHOM
JESATeIbHOCTH B 00JIACTH €CTECTBEHHOHAYYHBIX UCCIIEIOBAHUM U CO3/1aHUU HOBBIX
TeXHOJOTUH. COTrJIacHO MPUHATOMY B MEXIYHAPOIHOM COOOILIECTBE ONPEIEICHHUIO,
«EcTtecTBeHHOHayYHass TPaMOTHOCTh — 3TO CIIOCOOHOCTH 4YeJoBeKa 3aHUMAaTh
AKTUBHYIO TPAXKIAHCKYIO MO3UIIUIO 11O O0IECTBEHHO 3HAYMMBIM BOIIPOCaM, CBSI3aH-
HBIM C €CTECTBEHHBIMU HayKaMH, U €r0 TOTOBHOCTh HHTEPECOBATHCS €CTECTBEHHO-
HAy4YHBIMH HJeAMH. HaydHO TrpamMOTHBIM 4YeIOBEK CTPEMHUTCS Y4acTBOBAaTh B
apryMEHTHPOBAHHOM OOCYXJICHUU TIPOOJIeM, OTHOCSIIUXCS K €CTeCTBEHHBIM
HayKaM M TEXHOJIOTUSIM, YTO TPEOYET OT HEro CJICAYIOINX KOMIIETEHTHOCTEMN

1. HAay49HO 00BACHATH SABJICHHS,
2. OLCHUBATh U IIOHUMATb OCOOCHHOCTH HAaY4YHOI'O UCCJICAOBAHUA,
3. HHTCPIIPETUPOBATDb JAHHBIC U UCITOJIb30BATh HAYYHBIC NOKA3aTCIbCTBA

IUTs1 TIOJTy4E€HUS BBIBOJIOB.
N3yuyenue ¢u3nku cocoOHO BHECTH pellaroluil BKIaJ B (GOpMHpPOBAHHE
€CTECTBEHHOHAYYHON TPaMOTHOCTH 00YyYaIOIIUXCSl.

HEJHN N3YYEHUSA YYEBHOI'O ITIPEJIMETA «®U3UKA»

Lenun w3ydenws (U3MKKM HAa YPOBHE OCHOBHOTO OOIEro oOpa3oBaHHS
onpenenensl B Konmenmuu mnpenonaBanus ydeOHOTo mnpenmera «Dusnka» B
oOpa3oBaTelnbHBIX opranm3anusax Poccuiickoit denepanuu, peamu3yronux
OCHOBHBIE  00111€00pa30BaTENbHBIE MPOTPAMMBI, YTBEPXKIEHHON pEIICHHEM
Komnerun MunucrtepctBa npocenieHust Poccuiickoit denepanuu (MpoToKoI OT 3
nexadps 2019 r. Ne T1K-48H).

. npuoOpEeTeHne WHTEepeca M CTpEeMJICHUS OOydYaloImUXCi K HAyYHOMY
W3YYECHHUIO TPUPOJbI, PaA3BUTUE UX HMHTEJUICKTYyaJIbHBIX U  TBOPUYECKUX
CHOCOOHOCTEM;

. pa3BUTHE MPEJCTABICHUM O HaydHOM METOJAE MOo3HaHWs U (HOpPMUPOBAHUE
MCCIIEIOBATEIBCKOTO OTHOILIEHUS K OKPYKAIOIIUM SIBIICHUSIM;

. dbopMHupoBaHUE HAYYHOTO MHUPOBO33PEHUS KaK pe3yjbTaTa M3y4YCeHUS OCHOB
CTPOCHHUS MaTepuu U (PyH/IaMEHTaIbHBIX 3aKOHOB (DU3UKY;

. dbopMupoBaHue MPEACTABICHUNA O poiu (U3UKU Il pa3BUTUS APYTUX
€CTECTBEHHBIX HaYK, TEXHUKHU U TEXHOJIOTUH;



. pa3BUTHE  MpPEACTABICHUM O  BO3MOXKHBIX  cdepax  Oyayuue
npoeCCUOHANLHON  ACSTEILHOCTH, CBSI3aHHOM C (U3MKOHM, TMOJArOTOBKA K
JanbHeleMy oOy4eHHIO B ’TOM HANpPaBICHUU.

JlocTrkeHue 3TUX LeJed MporpaMMsbl Mo (pU3MKe Ha ypOBHE OCHOBHOI'O OOUIETO
o0pa3zoBaHus 00ECIIEUNBACTCS PEIICHUEM CIEIYIONIUX 3a1ay4.

. npUOOpETeHNE 3HAHUM O TUCKPETHOM CTPOEHUU BEIIECTBA, O MEXaHUYECKHUX,
TEIUIOBBIX, 3JIEKTPUUYECKUX, MATHUTHBIX U KBAHTOBBIX SIBICHUSAX;

. OpUOOpETeHHEe YMEHUN OMHUCHIBATH M OOBACHATH (DU3UYECKUE SIBICHUS C
UCIOJIb30BAaHUEM TOJYYEHHBIX 3HAHUI;

. OCBOCHHME METOAOB pEIIEHUs MPOCTEHIIUX pPAcu€THBIX 3aJad ¢
UCIOJIb30BaHUEM bu3HuecKux MoOjIeTIeH, TBOPUYECKHUX u
NPAaKTUKO-OPUEHTUPOBAHHBIX 33/1aY;

. pa3BUTHE YMEHUU HaOIIOAaTh NPUPOAHBIC SBICHHUS U BBIMOIHATH OIBITHI,

nabopaTopHble pabOThl U AKCIEPUMEHTAIbHBIE UCCIIEI0BAHUS C MCIOJIb30BAHUEM
U3MEpUTEIBHBIX TPUOOPOB;

. OCBOCHHE TPUEMOB palbOTHl ¢ WHGpOpMaIeil (HU3NIECKOro CoAepKaHus,
BKJIIOUass HMH(POPMALIUI0 O COBPEMEHHBIX JOCTHXKEHUSX (U3UKH, aHaIu3 H
KPUTHUYECKOE OlIEHWBaHKE UHPOPMaIINH;

. 3HAKOMCTBO €O cpepamu MpoecCHOHATBLHON NeATeIbHOCTH, CBI3aHHBIMU C
(Gu3UKOi, W COBPEMEHHBIMU TEXHOJIOTHSIMU, OCHOBAHHBIMU Ha JIOCTHXKEHMSIX
buznuecKkon HayKu.

CBA3b C PABOUYEN NPOT'PAMMOI BOCIIMTAHUSA IIKOJIBI

Peanuzanus neparornyeckuMu pabOTHUKAMU BOCIIUTATEILHOTO TOTEHIIMATA
YPOKOB (PH3UKH MpenoiaraeT cleayroliee:

- YCTaHOBIIEHHWE JOBEPUTEIBHBIX OTHOIIEHUH MEXIy Ie1arorundyecKumM
pabOTHUKOM W OOYYaIOIUMHCS, CIOCOOCTBYIONIUX IO3UTUBHOMY BOCIIPUSTHIO
oOyJaromumucss TpeOOBaHMH HW  TPOCKO  IMEJAarorudeckoro  pabOTHHKA,
NPUBJICYEHUIO UX BHUMAHUS K 00CYyX)AaeMoi Ha ypoke HHGOpMAIINH, aKTHBU3AINH
MO3HABATEILHOM IS TEIbHOCTH;

- MOOYXIeHHe 00yJaromuXCsi COOMI0aTh Ha YPOKE OOIICTIPUHATHIE HOPMBI
MOBEACHUS, MPaBUiia OOIIECHUS CO CTAPIIUMU (TIeIaroTHYeCKUMU PabOTHUKAMU) U
CBEepCTHHKaMU  (0Oy4aroONMMUCA), TPUHIUIB y4eOHOW  JUCHUIUIMHBI |
CaMOOPTaHHU3AIUY;

- TpUBJICUYCHHE BHUMAHMS OOYYaIONIUXCS K IIEHHOCTHOMY AaCIEKTy
M3y4aeMbIX Ha YpOKax SIBJICHUH, OpraHu3anus UX padoThl ¢ MOTy4yaeMoil Ha YpOKe
COIMAJILHO 3HAa4YMMOW uWH(MOpMaIMed — WHHIMUPOBAHUE €€ OOCYKICHUS,
BBICKa3bIBaHUS 00YYAIOIMMUCS CBOETO MHEHHS 10 €€ TIOBOJTY, BEIPAOOTKH CBOETO
K HEM OTHOIIICHUS,

- HWCTOJh30BaHUE BOCTIMTATEIBLHBIX BO3MOXHOCTEU COJEPKaHUS ydeOHOTO
mpeaMeTa depe3 JAEMOHCTPAIMI0 OO0YyJYaloImUMCS MPUMEPOB OTBETCTBEHHOTO,
TPXIAHCKOTO TOBEJICHUS, MPOSBICHUS YEIOBEKOIIOOUS M JA0OPOCEPACHHOCTH,



yepe3 MNoJ00p COOTBETCTBYIOIIMX TEKCTOB JUIsl YTEHHUA, 3a4ad JUisl peuieHus,
MpOOJIEMHBIX CUTYalUi 17151 00CYXJI€HUS B KJIaccCe;

- IPUMEHEHNE Ha YPOKE MHTEPAKTUBHBIX (OpM pabOThl ¢ 00y4YarOIIUMHUCS:
WHTEIUICKTYaJbHBIX WIP, CTHUMYJIUPYIOUIMX TIO3HABATEIBHYID  MOTHBAIHIO
oOyyaromuxcs; AUAAKTUYECKOTO Tearpa, TIJe IMOJyYeHHble Ha YpOKE 3HaHUA
OOBITPBHIBAIOTCA B TEaTPAJbHBIX IOCTAHOBKAX; JHUCKYCCHUW, KOTOpBIE [aloT
oOy4YaromuMcsi BO3MOYKHOCTb HPHOOPECTH OMBIT BEIECHHUS KOHCTPYKTHBHOTO
auanora; rpynmnoBoil paboTel win pabOThl B Mapax, KOTOpPbIE ydaT KOMaHJHOMN
paboTe 1 B3aMMOJICHCTBHIO C IPYTHUMH JETHMHU;

- BKJIFOUYEHHE B YPOK UTPOBBIX MPOIETYp, KOTOPbIE MTOMOTAIOT MOAePKATh
MOTHBAIIMI0 OOYYArOMMUXCS K TOJMYyYEHHUIO 3HAHWH, HAQXKUBAHHWIO TO3MTHUBHBIX
MEXJIMYHOCTHBIX ~ OTHOIIEHMH B KJjlacce, IOMOralT  YCTaHOBJICHHUIO
nobpoxkenaTebHON aTMocdhephl BO BpeMs YpoKa;

- opranu3anus medcTBa MOTUBUPOBAHHBIX M OPYAUPOBAHHBIX 00yUYaIOITUXCS
HaJ UX HEYCNEBAIOUMMHU OJIHOKJIACCHUKAMHU, JAIOIIEr0 UM COLIMAIBLHO 3HAYMMBIN
OTIBIT COTPYIHUYECTBA M B3aUMHON TTOMOIIIH;

-  HWHUIMUPOBAHME M TONJEPKKA HCCIEIOBATEIIbCKON /IS TeIbHOCTH
oOyJarolMxcss B paMKaxX pealu3allid WMHU WHAWBHIYAJIbHBIX W TPYIIOBBIX
UCCJIeI0BATEIBCKUX MPOEKTOB, YTO 1aCT 00YYarOIIMMCS BO3MOXKHOCTD MTPUOOPECTH
HABBIKM CAMOCTOSTEILHOTO PEIICHUS TEOPETUUECKOM MPOOIEMBbl, TEHEPUPOBAHUS U
oopmiieHuss COOCTBEHHBIX HJEH, YBaXKUTEIBHOIO OTHOIICHUS K UYKUM HIESM,
opopmiieHHBIM B paldoTax Jpyrux HccienoBareneil, HaBbIK MYOJIUYHOIO
BBICTYIUICHUS NIEpE]] ayJUTOPUEH, apryMEHTUPOBAHMSI U OTCTauBaHUs CBOEH TOUKU
3peHMUs.

Pe3ynbTaThl emMHCTBA yUeOHON W BOCIIUTATEIHHOM NESITEIHBHOCTH OTPAKCHBI
B paszznene paboueil mporpammbl «JIMYHOCTHBIE pe3yabTaThl MU3yYECHUS YUEOHOTO
npenMera «du3ukay Ha ypoBHE OCHOBHOTO OOIIET0 00pa30BaHU.

MECTO YYEBHOI'O IPEJIMETA «®U3UKA» B YYEBHOM IIJIAHE

Ha wusyuenue ¢usuku (0a30BbIii ypOBEHHb) Ha YPOBHE OCHOBHOI'O OOIIETO
oOpazoBanus otBoauTcs 238 yacoB: B 7 kiacce — 68 dacoB (2 yaca B HeNEN0), B &
KJlacce — 68 yacoB (2 vaca B Hezento), B 9 knacce — 102 vaca (3 yaca B HEZEo).

[Ipeqmaraemsiii B mporpamme 1o (hu3uKe MepeueHb J1abopaTOpHBIX paboT U
ONBITOB HOCUT PEKOMEHIATEIbHBIA XapaKTep, YUYUTENb JeIaeT BEIOOp MPOBEICHUS
71a00paTOpPHBIX pabOT M OMBITOB C YYETOM MHAMBHAYAIBHBIX OCOOCHHOCTEH
00ydJaromuxcs, CIUCKa SKCIICPUMEHTANBHBIX 3aJaHul, MpeJjiaracMbIX B paMKax
OCHOBHOT'O TOCYJaPCTBEHHOT'0 dK3aMeHa 1o (Pu3HKe.



COIAEPKXAHUE OBYYEHUA

7 KIIACC

Paznen 1. ®u3uka u e€ poJib B NO3HAHUM OKPYKAKOIIET0 MUPA.

®usuka — Hayka o0 npupogne. fBimeHus npupoxasl. DU3NYECKUE SBICHUS:
MEXaHUYECKUE, TEILUIOBBIE, JJIEKTPUYECKUE, MArHUTHBIE, CBETOBbIE, 3BYKOBBIE.
duznyeckue BennunHbl. M3mepenune pusnyeckux ennuud. Gusnyeckue npuOopsI.
ITorpemHocTs u3MepeHuii. MexayHapoaHas cucreMa €IuHULL.

Kak ¢u3uka u  Jgpyrue  ecTeCTBEHHbIE  HAayKd  U3y4aloT  NpUPOIY.
EcTecTBeHHO-HAY4YHBI METOJ| MO3HAHUA: HAOJIOEHHE, MOCTAaHOBKA HAYYHOTO
BOMPOCA, BBIIBUKEHUE TUIOTE3, SKCIIEPUMEHT IO MPOBEPKE TUNOTe3, OOBICHEHUE
HabmonaeMoro sBieHus. Onucanue GU3NUECKUX SBICHUN C TOMOIIBIO MOJIENIEH.

Jemoncmpayuu.
1. MexaHnyeckue, TeIIOBbIE, JIEKTPUUECKUE, MATHUTHBIC, CBETOBBIC SIBJICHUSL.
2. dusnyeckrue MpUOOPHl W TpoIeaypa MPSMBIX MU3MEPEHUM aHAJIOTOBBIM U

U (GPOBBIM TPUOOPOM.

Jlabopamopnuie padomut u onvimot.

OmnpenernieHue 1EHbI JAeICHUS KBl U3MEPUTEIILHOTO prbopa.

N3mepenue paccTosHu.

N3mepenne 06bEMa KUIKOCTH U TBEPAOTO Tea.

Onpenenenue pa3MepoB MaJIbIX TEJL.

N3mepenue TteMmrepatypsl NpU IMOMOIIM KUAKOCTHOTO TEpMOMETpa U
NaTYMKa TEMIEPATYpPBI.

6. [IpoBeneHue wuccnenoBaHUsl IO MPOBEPKE THMIOTE3bl: JAJIbHOCTh MOJETA
HIapyKa, MyImeHHOT0 TOPU30HTATILHO, TEM OO0JIbIe, YeM OO0JIbIlIe BHICOTA MyCKa.
Pa3znea 2. IlepBoHayajibHbIe CBe/IeHHMSI 0 CTPOCHHHU BellecTBA.

CrpoeHue BemiecTBa: aTOMbl M MOJIEKYJIbI, UX pa3Mepbl. ONbIThI, JOKAa3bIBAIOIINE
JTUCKPETHOE CTPOCHUE BEILIECTBA.

JIBrkeHue yactull Beuiecta. CBsI3b CKOPOCTH JIBHXKEHUS YaCTHULL C TEMIIEPATYPOIl.
bpoyHnoBckoe nBmwkenune, muddysus. BzauMmojeicTBue YacTHIl BEIIECTBA:
MPUTSKEHHUE U OTTAJIKUBAaHHUE.

ArperatHble COCTOSIHHMSI BEILIECTBA: CTPOEHUE Ta30B, >XKUAKOCTEH M TBEPABIX
(kpucTtaminueckux) Tela. B3auMOCBSI3b MEXKIy CBOWCTBAMHU BEIIECTB B Pa3HbIX
arperaTHbIX COCTOSIHUSX U UX aTOMHO-MOJIEKYJISPHBIM cTpoeHneM. OcoOeHHOCTH
arperaTHbIX COCTOSIHUI BOJIBI.

A N e

Jemoncmpayuu.

1. Hab6mronenre OpOyHOBCKOTO JIBH)KCHHSI.

2. Ha6monenne nuddysun.

3. HabGmronenwne sBieHnit, 0ObSICHIIONIUXCS MPUTSKECHUEM HIIA OTTAIKHBAHUEM

YaCTHUII BEIIECTRA.
Jlabopamopnuie padbomot u onvimeot.
1. Oruenka 1uaMeTpa aToMa METOJIOM PsIAOB (C UCIOJIb30BaHUEM (poToTrpaduii).



2. OnpIThl IO HAOIIOAEHUIO TEIJIOBOTO PACIIMPEHUS T'a30B.

3. OnpIThl IO OOHAPYKEHUIO JEUCTBUS CUIT MOJIEKYJISIPHOTO MPUTSKEHUS.
Paznen 3. JIBukenune u B3anMoaeiicTBUe TeJl.

Mexannueckoe aBuxkeHne. PaBHoMepHOEe 1 HepaBHOMEPHOE ABUkKeHUE. CKOPOCTD.
CpenHsAsi CKOpOCTh NPU HEPABHOMEPHOM JBWXEHUU. Pacdy€T myTty m BpeMeHu
JBHOKEHUS.

SBnenue nHepuun. 3aKoH HHEPU UK. B3anMo1eiicTBrE TeNl KaK TPUYMHA U3MEHEHUS
CKOpOCTHU ABMKEHUs Tell. Macca Kak Mmepa nuHepTHOCTH Teia. [IToTHOCTh BenecTsa.
CBs13b IJIOTHOCTH C KOJIMYECTBOM MOJIEKYJI B €/IMHULIE 00bEMA BEIIECTBA.

Cuita KaKk XapakTepHCTHKa B3auMozaeicTBus Tena. Cuiia ynpyroctu M 3akoH ['yka.
W3Mepenue cuiibl ¢ MOMOIIBIO JUHAMOMETpA. SIBIIEHUE TATOTEHUS U CUJIA TSHKECTH.
Cuna TsbxkecTH Ha Apyrux IutaHerax. Bec tema. Heecomocts. CrioxkeHue cui,
HaIIpaBJIEHHBIX MO OAHOU npsaAmoii. PaBHonelictByromas cui. Cuna tpenus. Tpenune
CKOJIBXKEHHUS U TPEHHE MOKOsI. TpeHue B MPUPOJI€ U TEXHUKE.

Jemoncmpayuu.

1. HaGmoneHne MexaHM4ecKoro JIBMYKCHUS Tea.

2. N3mepenune ckopocTu MPSMOIUHEHHOTO IBUKEHUS.

3. HaGmronenue siBeHust HHEPITUY.

4. HaGmonenne n3MeHeHUs: CKOPOCTH TIPU B3aUMOJICHCTBHUH TEJl.

5. CpaBHeHHE Macc 1Mo B3aUMOJICHCTBUIO TEJl.

6. CrnoxeHue cuJl, HallpaBJIEHHBIX 110 OJJHOM MPSMOM.

Jlabopamopnuie pabomot u onvimot.

1. OmnpeneneHne CKOPOCTH PABHOMEPHOrO IBMKEHUS (IIApUKa B >KUIKOCTH,
MOJIENN DJIEKTPUYECKOTO aBTOMOOUIIS U TaK Jajee).

2. Onpenenenue CpeaHEN CKOPOCTH CKOJIBKEHHS OpycKa WM IapuKa 1o
HAKJIOHHOM IIJIOCKOCTH.

3. Ornpenenenue mIOTHOCTH TBEPIOTO TENA.

4. OmbITEI, JEMOHCTPUPYIOIIUNE 3aBUCHMOCTh paCTsKCHHS (Iedopmariun)
IPY>KUHBI OT IPUJIOKEHHON CHUJIBI.

5. OnbIThL, AEMOHCTPUPYIOIINE 3aBUCUMOCTh CUJIbI TPEHUS CKOIBKEHUS OT BEca

TeJa U XapaKTepa CONPHUKACAIOIIUXCS TOBEPXHOCTEM.

Paznen 4. JlaBjieHue TBEPABIX TeJl, KMIAKOCTEH U ra3oB.

Hasnenune. CrocoObl yMEHBIIEHHUS W yBeIW4YeHUs napieHus. [laBnenue rasa.
3aBUCUMOCTh JaBJICHHsS Ta3za OT 00bEma, Temmeparypbl. Ilepemaua naBnmeHus
TBEPABIMU TEJAMH, XUAKOCTAMH W razamu. 3akoH [lackans. [lneBmMaruueckue
MaIllUHbl. 3aBUCUMOCTb JABJIEHUS XUJIKOCTH OT riayOuHbl. ['mapocTaTuyeckuit
napagokc. Coobmaromuecs: cocyibl. [ ' napaBnnyeckue MeXaHu3Mbl.

Atmochepa 3emumm u armocepHoe mamieHuwe. [IpUuuHBI CyIECTBOBAHUS
BO3yImHONW 00o0mouku 3emau. OmbiT Toppuuemnu. M3mepenue atMmochepHOTo
JaBiIeHUS. 3aBUCUMOCTh aTMOC(EPHOTO JIaBIIEHUSI OT BBICOTHI HAJ] YPOBHEM MODSI.
[Tpubopst 1y1st M3MepeHus: aTMOCHEPHOTO JTABICHUS.

JlelicTBME XKHUIKOCTH M ra3a Ha IOIPYKEHHOE B HHMX TelO. BelTankuparomas
(apxumenoBa) cuna. 3akoH Apxumena. [lnaBanue ten. Bo3nyxomnaBanue.



Jemoncmpayuu.

3aBUCUMOCTD JIABJICHHUS T'a3a OT TEMIIEPATYPHI.

[lepenaya naBieHus KUIKOCTHIO U Ta30M.

Coobmiatomuecst COCyIbl.

I'mppasinueckuii mpecc.

[IposiBnenue neicTBus aTMOCPEPHOTo AaBICHUS.

3aBUCUMOCTD BBITAIKUBAIONIEH CUJIBI OT 00bEMA MOTPYKEHHON YacTH Tejla U
IUIOTHOCTH KUIKOCTH.

7. PaBeHCTBO BBITATKUBAIOLIEH CUIIBI BECY BHITECHEHHOW KUJIKOCTH.

8. VYcnoBue niaBaHus TEJl: TJIABAHUE WJIM MOTPYKEHUE TEJI B 3aBUCUMOCTH OT
COOTHOILICHUS TIJIOTHOCTEU TENA U JKUIKOCTH.

Jlabopamopnuie padomot u onvimot.

o vk wnN R

1. HccnenoBanue 3aBUCUMOCTH Beca Tela B BOJE OT 00bEMa MOrpyKEHHOU B
YKUJKOCTb YacCTH Tela.

2. Ornpenenenue BITAIKABAIOLIEH CUJIbI, IEUCTBYIOLIEH HA TEJO, MOTPYKEHHOE
B JKUJIKOCTb.

3. [IpoBepka HE3aBUCUMOCTH BBITAJIKMBAIOIIEH CUJIBL, AEHCTBYIOLIEH HA TEJIO B
KUJIKOCTH, OT MaccChl Tela.

4. OnbITel, JIEMOHCTPUPYIOIIME 3aBUCUMOCTb  BBITAJIKUBAIOIIEH  CHUJIBI,

JIEUCTBYIOIIECH Ha TEJIO B KUJIKOCTH, OT 00bEMa MOTPYKEHHOU B JKHJIKOCTh YacTH
T€JIa U OT INIOTHOCTH KUIKOCTH.

5. KoncTpyupoBanue apeoMeTpa Wi KOHCTPYUPOBAHUE JIOAKHU U OINPEIEIICHUE
€€ Ipy30I0AbEMHOCTH.

Pazgen 5. PaGoTra 1 MOIIHOCTH. JHEPrus.

Mexannueckasi pabota. MOIIIHOCTS.

[IpocThie MeXaHU3MBI: pbIyar, O6JI0K, HAKIOHHAs TUIOCKOCTh. [IpaBuiio paBHOBecHs
peruara. [Ipumenenue npaBuiia paBHOBECHS pbluara K OJIOKY. «30JI0TO€ MPaBUIIO»
mexanuku. KITJ[ mpocTeix MexaHu3MoB. [IpocTeie MEXaHU3MBI B OBITY U TEXHHUKE.
Mexannueckas sHeprus. Kunetnueckas u noteHuanbHas sHeprus. [IpeBpaiienue
OIHOTO BHJIa MEXAaHWYECKOW AHEPTHH B APYrol. 3aKOH COXpPAaHEHHS SHEPTrUU B
MEXaHUKE.

JHemoncmpayuu.

1. [TpuMepbl TPOCTHIX MEXaHU3MOB.

Jlabopamopnuie pabomot u onvimot.

1. Onpenenenue pabOThl CUIIBI TPEHUS MPU PABHOMEPHOM JIBHKEHUU Te€Ja IO
TOPU30HTAIBHOM MTOBEPXHOCTH.

2. HccnenoBanne yciioBui paBHOBECHS pblyara.

3. N3mepenne KII/] HakTOHHOM IIOCKOCTH.

4. N3ydenne 3akoHa COXpaHEHHS] MEXaHUYECKON IHEPTUU.

8 KIIACC

Pasznen 6. TenyioBbie ABJICHUS.



OCHOBHBIE TOJI0KEHUS MOJIEKYIIPHO--KHHETUYECKON TEOPUHU CTPOCHMS BEILIECTBA.
Macca u pasmepbl aTOMOB U MOJEKYJ. ONBITHI, MOATBEPKIAAIOIIME OCHOBHBIC
ITOJIO’KEHHUS MOJIEKYJIIPHO-KUHETUYECKOW TEOPHUU.

Mopenn  TBEPHOro, JKUAKOTO M  ra3oo0pa3HOr0  COCTOSHUM — BEUIECTBA.
Kpucrammueckue u amopdusie tena. OObsiCHEHUE CBOMCTB ra3oB, >KUJIKOCTEH U
TBEPABIX TEJI HAa OCHOBE IIOJIOKEHUU MOJEKYISIPHO--KUHETUYECKON TEOPUHU.
CmaunBaHuE U KalWJUISIPHBIE SIBJIEHUA. TEIIOBOE paCIIMPEHUE U CIKATHE.
Temmneparypa. CBsi3b TEMIIEpATYphl CO CKOPOCTBIO TEIMJIOBOTO JIBUKEHUS YACTHII.
Buytpennss sHeprus. CriocoObl ”3MEHEHUs BHYTPEHHEN SHEPruu: Terionepeaadya
U coBepilieHue paboTel. Bunbl Teruonepenadu: TEIIONPOBOIHOCTb, KOHBEKIIMS,
U3JIy4YECHHE.

KonudectBo TemnoTsl. YaenbHas TEMIOEMKOCTh BellecTBa. TeriooOMeH u
TEIUIOBOE paBHOBECHE. YpaBHEHHE TeruioBoro OanaHca. [lnaBnenue w
OTBEP/ICBAHUE KPUCTAUIMYECKUX BEIIECTB. YJENbHAasA TEIJIOTA ILJIABJICHMUS.
[TapooOpazoBanue u konHuaeHcaius. Mcmapenue. Kumnenue. VYiaenpHas Teriora
napooOpa3oBaHus. 3aBUCUMOCTb TEMIEPATypbl KHUIEHUS OT aTMOC(EPHOro
JABJICHUS.

BnaxHocTs Bo3yxa.

DOHeprus TOIUIMBA. Y IeJIbHAs TEIIOTa CTOPAHUS.

[Tpuniune! padoTs! TemnoBeix aurateneit KI1J[ remnoBoro nsuratens. TemnoBsie
JBUTATENIU U 3aIUTa OKPYKAIOLIEH CPEIbI.

3aKOH COXpaHEHUS U MPEBPALICHUS SHEPTUHU B TEIUIOBBIX IIPOLIECCAX.
Jemoncmpayuu.

1. Hab6mronenne 6poyHOBCKOTO IBUKEHUS.

2. Ha6monenune nuddysun.

3. HabGmonenue siBjeHU cMaurBaHUS W KalTWJISIPHBIX SBICHUH.

4. HaGmronenne TermioBoro pacmpeHus Tel.

5. N3menenune naBieHus Traza NMpU U3MEHEHUHM O0OBEMAa W HArpeBaHUU WIIU
OXJIAKJICHHU.

6. [IpaBuna u3MepeHus: TeMIepaTypsl.

7. Bunpr Terionepenayn.

8. OxJta’kIeHUE TIPH COBEPIICHUH PaOOTHI.

9. HarpeBanwme npu coBepiieHn paboThl BHSITHUMH CHUIIAMHU.

10.  CpaBHEHHE TEIUIOEMKOCTEH pa3IMUHBIX BEIIECTB.

11.  HaOmrogeHune KUIIEHUS.

12. HaGmromeHue mocTOSHCTBA TeMIIEpaTyphl ITPH IJIaBICHUU.
13. Mopenn TEIIOBBIX ABUTATEIICH.

Jlabopamopnuie padbomot u onvimot.

1. OnbITH IO OOHAPYKEHUIO JEHCTBUS CHIT MOJICKYJISIPHOTO MPUTSIKEHUS.
2. OnbIThI IO BHIPALIMBAHUIO KPUCTAJIOB IOBAPEHHOM COJIM UJIK caxapa.
3. OnbITel MO HAOJIOACHUIO TEIUIOBOIO PACIIMPEHUsI Ta30B, >XKUAKOCTEH U

TBEPIBIX TEIL.
4. Ornpenenenue naBieHUs BO3lyxa B OaJJIOHE MIMPHUIIA.



5. OnbIThI, JEMOHCTPUPYIOIIKE 3aBUCUMOCTH JIABJIEHUS BO3/1yXa OT €ro 00béMa
Y HarpeBaHMsI WIM OXJIaXKICHUS.

6. [IpoBepka runoTe3bl TMHEHHON 3aBUCUMOCTH JJIMHBI CTOJIOUKA KUIKOCTH B
TEPMOMETPUUYECKON TPyOKe OT TeMIIEpaTyphl.

7. HaGmioneHnne wu3MeHeHUs BHYTpPEHHEH OSHEpPruM Tela B pe3ysbTaTe
TEIUIonepeaaun U paboThl BHEIIHUX CHUII.

8. HccnenoBanue siBI€HUS TEMIOOOMEHA MpPH CMEIIMBAHUU XOJOJHOM U
ropst4eii BOJBI.

9. OnpeneneHue KOJUYeCTBA TEIJIOTHI, MTOJIYYEHHOTO BOAOW MPHU TEMII00OMEHE

C HarpeThIM METAJUTMYECKUM LIHJIMHIPOM.

10.  OmnpeneneHue yAaeabHON TEIIOEMKOCTH BEIIECTBA.

11.  HccnenoBanue npoiiecca UCIapeHusl.

12.  OmnpenenieHUE OTHOCUTEIILHOM BIAXKHOCTH BO3/yXa.

13.  OmnpeneneHue yAeabHON TEIUIOTHI IUIABJICHUS JIbJA.

Paznen 7. JinekTpuyeckne ¥ MATHUTHBIE SIBJICHMSI.

OnexkTpuzanus Tea. JBa poja  AIeKTpUYECKUX 3apaAnoB. BzaumoneiicTBue
3apsiKEHHBIX Ted. 3akoH KyrnoHa (3aBUCMMOCTh CHJIBI  B3aMMOJCHCTBUS
3apsHDKCHHBIX TEJT OT BEJIMYMHBI 3aPS0B U PACCTOSHUS MEXTY TeJIaMu).
Onektpuueckoe mnosie. Hanpsik€HHOCTh  anekTpuueckoro mnoisd. [lpuHuun
CYNEPIO3UINHU dIEKTPUUECKUX ToJIel (Ha KaYeCTBEHHOM YPOBHE).

Hocutenu »snexkTpuyeckux 3apsaoB. ODJIEMEHTApHBIM JIIEKTPUYECKHM 3apsl.
Crpoenune aroma. IIpoBOOHMKM ¥  AWDJIEKTPUKH. 3aKOH  COXPaHEHUS
ANEKTPUUYECKOTO 3apsa.

DNEeKTpUUECKU TOK. Y CIOBUS CYIIECTBOBAHUS JIEKTPUUECKOTO TOKa. MIcTOUHMKHN
MOCTOSIHHOTO TOKa. JIeHCTBUSA SIEKTPUYECKOro TOKa (TEIUIOBOE, XUMHUYECKOE,
MAarHMTHOE). DJIEKTPUUECKUN TOK B JKUJIKOCTAX U ra3ax.

OnexkTpuueckas 1enb. Cuna Toka. DiekTpudyeckoe HamnpsikeHue. COnmpoTUBICHUE
IPOBOJIHHUKA. Y IEJIbHOE COMPOTUBIICHHE BellecTBa. 3akoH OMa ISl y4acTKa LeTH.
[TocnenoBaTenpHOE U ApaLIEIbHOE COEAUHEHUE TPOBOJHUKOB.

PaGoTa 1 MOIIIHOCTH 2IEKTPUIECKOTO TOKa. 3akoH J[xoymns—JIeHIa. DnekTpudyeckue
IIENU ¥ IOTPEOUTENHN ANEKTPUIECKOM dHEepTuH B ObITy. KOopoTKoe 3amMbIkaHueE.
[ToctossHHbIE MarHuThl. B3anMonencTBUE ITOCTOSHHBIX MAarHUTOB. MarsHurtHoe
nosie. MarnutHoe mnoje 3eMJIM U €ro 3HaueHWe sl KU3HM Ha 3emiie. OmnbIT
Opcrena. MarauTHoe moJie 3JIEKTpUIecKoro Toka. [I[puMeHeHue 31eKTpOMarHuToB
B TeXHHKE. J[€fICTBHE MAarHUTHOTO MOJISI HA TPOBOJIHUK C TOKOM. DJIEKTPOBUTaTEIb
MIOCTOSIHHOTO  TOKa. lcnonb30BaHHWE  DIEKTPOABUTATENEM B  TEXHUYECKHUX
YCTPOMCTBAxX M Ha TPAHCIIOPTE.

Onbitet Dapanes. SBneHue sneKTpoMarHUTHOW uHAYKIUU. IlpaBuno Jlenna.

DneKTporeHepaTop. CnocoOsl MOJTyYEHHUS ANEKTPUUYECKOU HHEPTHUH.
DNEKTPOCTAHIINK HA BO3OOHOBISIEMBIX HCTOYHUKAX YHEPTHH.

Jemoncmpayuu.

1. DJIeKTpU3anus Te.

2. JIBa pojJ1a 3JIEKTPUYECKUX 3aps10B U B3aUMOACHCTBUE 3aPSKECHHBIX TEJL.



3 YCTpONCTBO U AEUCTBUE DJIEKTPOCKOIIA.

4 DIIEKTPOCTATUYECKAS] MHTYKIHUA.

5 3aKOH COXpaHEHUS AIEKTPUUYECKUX 3aPSIA0B.

6. [TpOBOTHUKH U AUBIEKTPHUKH.

7 MonenupoBaHue CUIIOBBIX JIMHUN 3JIEKTPUUECKOTO TOJIA.

8 HcTouHnKHN OCTOSTHHOTO TOKA.

9. JIencTBUS SIIEKTPUYECKOTO TOKA.

10.  DJIEKTPUUYECKUU TOK B KHIKOCTH.

11.  T'a30BbIi pa3ps.

12.  M3mepeHue Cuibl TOKa aMIIEPMETPOM.

13.  M3mepeHue 3eKTPUUECKOTO HAMPSHKEHUS BOJIBTMETPOM.

14.  PeocrtaT m Mara3uH CONPOTUBJICHUM.

15.  B3aumopeicTBUE NMOCTOSHHBIX MAarHUTOB.

16.  MopaenupoBaHuEe HEBO3MOXKHOCTH Pa3/ICiCHHUs OJIIOCOB MarHUTA.
17.  MopaenupoBaHME MAarHUTHBIX MOJIEH MTOCTOSHHBIX MAarHUTOB.
18. OnbIT DpcTena.

19.  MarauTHOe noje Toka. JJIEKTPOMarHur.

20.  JlelicTBME MarHMTHOIO TOJISl HA MPOBOJHUK C TOKOM.

21.  DJEKTPOJBUTaTENb MOCTOSHHOTO TOKA.

22.  HccnenoBanue sIBICHUS SJIEKTPOMArHUTHON MHIYKIUU.

23. OnbiTel @apajes.

24.  3aBUCUMOCTb HamNpaBJEHUS HWHAYKIMOHHOIO TOKa OT YCJIOBUH €ro
BO3HUKHOBCHMUS.

25.  DJEKTPOreHEpaTOp MOCTOSIHHOTO TOKA.

Jlabopamopnuie padbomot u onvimot.

1. OnpITel  TO  HAOMIOAEHUIO DJICKTPU3AIMM  TEJI HMHAYKIMEH | TIpHU
CONPUKOCHOBEHUH.

2. HUccnemoBanne HNEUCTBUS DJIEKTPUYECKOrO TMOJISI HA MPOBOJHUKH U
JADJICKTPUKH.

3. Co6opka u mpoBepka pabOThI JIEKTPUIECKOMN MM MMOCTOSHHOTO TOKa.

4, H3mepenne u peryaupoBaHue CUIIbI TOKA.

5. N3mepenne u peryJnupoBaHUE HAITPSHKEHHUS.

6. HccnenoBanne 3aBUCUMOCTH CHUJIbI TOKA, HIAYIIETO 4YE€pe3 PE3UCTOpP, OT
COIPOTHUBIICHUS PE3UCTOPA U HAMPSIKECHUS HA PE3UCTOPE.

7. OnbITHI, AEMOHCTPUPYIOITHE 3aBUCUMOCTD JIEKTPUUECKOTO COMPOTHUBIICHUS
MPOBOJHUKA OT €T0 JJIMHBI, IUIOIIAX MONEPEUYHOT0 CEUEHHS U MaTepHaa.

8. [IpoBepka mpaBuUiia CIOXKEHUA HANPSKCHUHW MOpPU  MOCIEA0BATEILHOM
COCJIMHEHUH JIByX PE3UCTOPOB.

9. [IpoBepka mnpaBwia 18 CUJIbl TOKAa MPU NAPALICIBHOM COEAWHEHUU
PE3UCTOPOB.

10.  OmnpeneneHue padOTHI AIEKTPUUECKOTO TOKA, HAYIIETO Yepe3 PE3UCTOP.
11.  OmpeneneHne MOIIHOCTH JIEKTPUUECKOTO TOKA, BBIACIIEMON HA PE3UCTOPE.



12.  HMccimenoBaHue 3aBUCMMOCTH CWJIBl TOKAa, UAYIIETO Yepe3 JIAMIIOYKY, OT
HaIpsKEHUs Ha HE.

13.  Omnpenenenue KII/] HarpeBarens.

14.  HccienoBaHue MarHUTHOT'O B3aUMOJECUCTBUS IIOCTOSIHHBIX MarHUTOB.

15.  M3yyeHue MarHMTHOIO MOJISI HOCTOSIHHBIX MArHUTOB MPU UX OObEIUHEHUHU U
pa3lelIeHNM.

16.  HMccienoBaHue NENCTBUSA JIEKTPUYECKOrO TOKA HA MArHUTHYIO CTPEIKY.

17.  OnbITHI, AEMOHCTPUPYIOIINE 3aBUCUMOCTD CHJIbI B3AUMOJECHCTBHS KAaTyIIKH
C TOKOM M MarHuTa OT CUJIbl TOKA U HalIPaBJICHUS TOKa B KaTYyLIKE.

18.  M3ydeHue IEeUCTBUSI MAarHUTHOTO I10JI1 HA IIPOBOJHUK C TOKOM.

19.  KoHcTpyupoBaHue u u3ydeHue padoThl JJIEKTPOABUTATEIS.

20.  M3amepenme KIIJ[ anekTpoaBUrareabHON yCTaHOBKHU.

2. OnmpITBl 1O HCCIEOBAHHUIO SIBJICHUS OJJEKTPOMAarHWUTHOW HWHIYKLHH:
UCCIIEI0BAaHME U3MEHEHNUM 3HAUYECHUS U HAIIPABJICHUS UHAYKIIMOHHOIO TOKA.

9 KUIIACC

Pa3znen 8. Mexanu4yeckue siBJICHUS.

Mexannueckoe  ABWKeHue. MarepuanbHas  Touka. Cucrema  OTcYéTa.
OTHOCHUTEIBLHOCTh MEXaHUYECKOrO0 JBUKEHUA. PaBHOMEpHOE MPSMOJIUHEUHOE
nBrkeHrne. HepaBHOMepHOE NpsiMOJIMHETHOE ABMKeHUE. CpeHsasl 1 MTHOBEHHas
CKOPOCTb TeJIa IPU HEPABHOMEPHOM JBUKEHHUH.

Yckopenne. PaBHoyckopeHHOe TpsiMoNiHEeHOe JaBuxkeHue. CBoOOIHOE TajieHuE.
Omnbrtel ['anunes.

PaBHOMepHOE [BIKEHHE TIO OKpYXHOCTU. llepuony u wyactora oOparieHus.
JIuneliHas u yrioBasi CKOpocTu. LleHTpocTpeMUTenbHOE YCKOPEHUE.

IlepBbiii 3akoH HproTona. Bropou 3akon Herotona. Tpernit 3akoH HproToHa.
[TpuHUHMI CyNEepIIO3UIUU CUJL.

Cuna ynpyroctu. 3akoH ['yka. Cuna TpeHuUs: CHJIa TPEHHUS CKOJIBKEHUS, CHJia
TPEHUS MOKOS, IPYTrUe BUABI TPEHUS.

Cuna TSKECTH U 3aKOH BCEMUPHOTO TATOTEHHUA. Y CKOPEHHE CBOOOJIHOTO MaJCHHUS.
JIBuxenue mianet Bokpyr Connna. IlepBast kocmuueckas ckopocts. HeBecoMocThb
U MIEPETPY3KHU.

PaBHOBecne MartepuandbHOM TOYKH. AOCOMIOTHO TBEpPAOEe Tenmo. PaBHOBecue
TBEPIOTO TEJNA C 3aKPEIUIEHHON OChIO BpaleHusa. MOMeHT cuiibl. LIeHTp TsKeCcTH.
Nmnynec Ttena. M3meHenue wumnyibca. WMmynabc cuiibl. 3aKOH COXpaHEHUs
“MIyJibca. PeakTHBHOE IBUKEHHUE.

Mexannueckasi paboTa U MOIIHOCTh. PaboTa cuil TSKeCTH, YyIPYroCTH, TPEHUS.
CBs3b sHeprun u paOoThl. [loTeHUManbHass HSHEpPrus Teja, MOJHATOrO HaJ
MMOBEPXHOCTHIO 3eMIIH. [loTeHIIManpHas sHeprus cxaTou npyxunbl. Kunernueckas
sHeprusi. TeopeMa 0 KMHETHYECKOM IHEPTrUM. 3aKOH COXPAHEHHS] MEXaHUYECKOU
SHEPIUHU.

Jemoncmpayuu.

1. Halnronenre MeXaHMYeCKOTO JBUXKEHHUS Tella OTHOCUTENIbHO PAa3HBIX Tl
OTCY€Ta.



2. CpaBHeHuEe nyTed W TPACKTOPHUM JBW)KEHUS OJHOTO M TOTO XK€ Tesa
OTHOCHUTEJIBHO Pa3HBIX TEI OTCUETA.

3. HN3mepenne CKOPOCTU U YCKOPEHHUS NMPSIMOJIMHENHOTO IBUKEHUS.

4, HccnenoBanue nMpu3HaAKOB PaBHOYCKOPEHHOTO ABUKEHUS.

5. HaGmronenue nBuxkeHus Teia 1Mo OKpy>KHOCTH.

6. HaGmronenne MexaHMYeCKUX SIBICHUM, MPOUCXOMSIINX B CUCTEME OTCYETA

«Tenexka» mpu €€ pPaBHOMEPHOM M YCKOPEHHOM JABMKEHUM OTHOCUTEIBHO
KaOuHeTa (PU3UKH.

7. 3aBUCHMOCTb YCKOPEHHUS T€JIa OT MacChl TeNa U JEHCTBYIONIEN HA HETO CUJIBL.
8. HaOmronenune paBeHCTBaA CHII IPU B3aUMOJEHCTBUM TEI.
9. N3meHeHne Beca Teaa Ipu yCKOPEHHOM JBUKEHHH.

10.  Ilepenaua ummynbca Mpu B3aUMOJICUCTBUU TETl.

11.  ITIpeoOpazoBanHus SHEPTUH MPU B3aUMOJICHUCTBUU TEJ.

12.  CoxpaHeHHE UMITyJIbCa IPU HEYNPYTOM B3aUMOJICHCTBHH.

13.  CoxpaHeHHe UMITyJIbca MpU a0COJIIOTHO YIIPYTOM B3aUMOJCHCTBUU.

14.  HaGmroneHue peakTUBHOTO JBHXKCHHUS.

15.  CoxpaHeHHE MEXaHWYECKOW SHEPTIUH MPU CBOOOJTHOM IMaJICHUH.

16.  CoxpaHeHHE MEXaHMYECKOW DHEPryuu NPH JIBXKCHUU Tella TOJ JeHCTBUEM
PY>KUHBL.

Jlabopamopnuie padbomot u onvimot.

1. KonctpyupoBanue TpakTa il pa3roHa W JaJbHEHIIEr0 pPaBHOMEPHOIO
JBWO)KEHUS IIapUKA WIN TEICKKH.

2. OmpenienieHne CpeIHEN CKOPOCTH CKOJIBKEHHS Opycka WM JBHKCHHS
IapuKa 1o HaKJIOHHOM MJIOCKOCTH.

3. OnpenenieHue YCKOpEHHUs Tejla IPU PaBHOYCKOPEHHOM JBWKEHUU MO
HAKJIOHHOM IIIOCKOCTH.

4. UccnenoBanne 3aBUCMMOCTH MNYTH OT BPEMEHHM MPU PABHOYCKOPEHHOM
JBIDKCHNH 0€3 HayaJabHON CKOPOCTH.

5. [TpoBepka runmoTe3bl: €CIIM MPU PAaBHOYCKOPEHHOM JABHMKEHUH O€3 HauaIbHOU

CKOpPOCTH IIYTH OTHOCATCA KaK pPiAaJg HEYETHBIX qUCCJI, TO COOTBCTCTBYIOIIHC
IIPOMCIKYTKH BPCMCHHN OAWHAKOBEI.

6. HccnenoBanne 3aBUCUMOCTH CWJIBI TPEHHUS CKOJBKEHUS OT  CHIIBI
HOPMAaJILHOTO JaBJICHUS.

7. Omnpenenenne kodhPUIHEHTa TPEHUS CKOTBKCHHUS.

8. Omnpenenenne KECTKOCTH MPYKUHBI.

9. Omnpenenenne pabOTHI CHIBI TPEHUS MPU PABHOMEPHOM JBHKCHUH Tella 10

TOPU30HTAIBHOM MTOBEPXHOCTH.

10.  Omnpenenenne pabOThl CWIbl YOPYrOCTH HpU NOABEME TIpy3a C
MCIIOJIb30BaHUEM HETOJBU>KHOTO Y TIOJIBUAKHOTO OJIOKOB.

11.  M3ydeHue 3aKOHA COXPAHEHUS IHEPTUU.

Paznen 9. Mexanuueckue Koj1e0aHUSA U BOJHBI.



KonebarensHoe aBmxeHue. OCHOBHbIE XapaKTEPUCTHKU KOJEOAHW: Mepuof,
4acToTa, aMIUIATyaa. MaremMaTudecKuii U NpyKUHHBIM MasTHUKU. [IpeBpainenue
SHEPruu MpH KoJIeOATEIHbHOM JTBUKEHUU.

3aryxaromue koneOanus. BeiHykaeHHble kosieOaHus. Pezonanc. MexaHnuueckue
BOJIHBIL. CBOMCTBA MeXaHNYECKUX BOJH. [IpoosIbHBIE U ITOIIEpeYHbI€ BOJIHEI. [[nuHa
BOJIHBI U CKOPOCTh €€ pacnpocTpaHeHUs. MeXaHW4eCKUEe BOJHBI B TBEPAOM TEIIE,
CEHCMUYECKUE BOJIHBI.

3Byk. I'poMkocTh 3Byka M BbIcOTa TOHa. Otpaxkenue 3Byka. MHOpa3Byk wu
YJIbTPa3BYK.

Jemoncmpayuu.

1. HaGmonenne konebGaHuil Ten moj JEWCTBUEM CHIIBI TSKECTH W CHIIBI
YIPYTOCTH.

2. HaGmonenue konebanuii rpy3a Ha HUTH U Ha TPYKUHE.

3. HaGmonenrie BIHYXICHHBIX KOJIEOAHUN U pe30HaHca.

4. Pacnipoctpanenue mpo10JIbHBIX U MOMIEPEYHBIX BOJIH (Ha MOJEIH).

5. HaGmronenne 3aBUCUMOCTH BBICOTHI 3ByKa OT YacCTOTHI.

6. AKYCTHYECKHI pEe30HAHC.

Jlabopamopnuie padbomot u onvimot.

1. Omnpenenenne 4acTOThI U MEPUOIa KOJICOaHUH MAaTEMAaTHYECKOTO MasTHUKA.
2. OmnpeneneHue 4acTOThI U MEPUO/Ia KOJeOaHUN NPYKUHHOTO MasiTHUKA.

3. HccnenoBanue 3aBUCUMOCTH TEpPHOJa KOJIEOAHWW MOJBEUIEHHOTO K HUTHU
rpy3a OT JJIMHbI HUTH.

4. HccnenoBanue 3aBUCUMOCTH MEpUO/Ia KOJIEeOaHUHN NPY>KUHHOTO MAasiTHUKA OT
Macchl Ipy3a.

5. [IpoBepka HE3aBUCUMOCTH Iepuojia KoyieOaHWil Tpy3a, MOABEIICHHOIO K
HUTH, OT Macchl Ipy3a.

6. OnbITHI, IEMOHCTPUPYIOIINE 3aBUCUMOCTH MEpHOo1a KOJIeOaHHM TPYKUHHOTO
MasgTHHKA OT MacChl Ipy3a U )KECTKOCTHU MPY>KUHBI.

7. N3mepenue yckopeHus: CBOOOHOTO MaICHHUS.

Pazznen 10. DiieKTpOMarHuTHOE 10JIe ¥ 3JIEKTPOMATHUTHbIE BOJIHBI.
DNEeKTPOMAarHUTHOE ToJIE. DIIeKTPOMarHUTHbBIE BOJIHBL. CaoiicTBa

3JeKTpOMarHuTHHIX BOJIH. Illkama »iekTpoMarHUTHBIX BOJIH. Mcmosib3oBaHue
AJIEKTPOMArHUTHBIX BOJIH JIJISI COTOBOM CBSI3H.

DnekTpoMaruuTHas npupojia cBera. CKopocTh cBeTa. BoHOBBIE CBOMCTBA CBETA.
JHemoncmpayuu.

1. CBolicTBa JIEKTPOMATHUTHBIX BOJIH.

2. BoaHoBEIE CBOMCTBA CBETA.

Jlabopamopnuie padbomot u onvimot.

1. N3ydyeHnrne CBOMCTB AJIEKTPOMArHUTHBIX BOJH C IOMOIIBIO MOOHJIBHOTO
TenedoHa.

Pa3gea 11. CBeToBbBIE AIBJIEHUS.



JIlyueBag Mopmenb cBera. Mcrounuku cBera. IIpsMonuHelHOE paclpocTpaHEeHUe
ceeta. 3atMenust Connua u Jlynel. Otpaxenue ceta. [Imockoe 3epkano. 3aKoH
OTpPa)KEHHUs CBETA.

[Ipenomiienue cBeta. 3aKOH IpesIoMIIeHHs cBeTa. [101HOE BHYTpEHHEE OTPAKEHHE
cBera. lcnonp30BaHWE TMOJHOTO BHYTPEHHETO OTPAXKEHUS B  ONTHYECKUX
CBETOBOJIAX.

JIunza. Xox nydeid B nuH3e. OnTuueckas cuctema ¢oToarmnapara, MUKPOCKONA U
Teneckona. ['na3 kak ontuyeckas cuctema. bau3opykocTh U TalbHO30PKOCTb.
Paznoxenue 6enoro ceeta B ciektp. OnbiTel HetoToHa. CrojkeHre CeKTpabHbIX
uBeToB. Jlucnepcus cBera.

Jemoncmpayuu.
1. [IpssMonuHEHOE pacHPOCTPAHEHUE CBETA.
2. OtpaxeHue cBera.
3. [Tonyuenne wu300paxeHUd B TUIOCKOM, BOTHYTOM U BBITYKJIOM
3epKajax.

4 [Ipenomnenue cBeTa.

5 OnTuueckuii CBETOBO/I.

6. Xon mydelt B coOuparoiieu JuH3e.

7 XoJ JIydeu B pacCEeHBarOIIEH JIMH3E.

8 [TonyueHnue n300pa>keHHU C TOMOIIBIO JTMH3.

9. [TpuHuun necTBus ¢goTtoarnmapaTa, MUKPOCKOIIA U TEJIECKOTIA.
10. Mopnens riasa.

11.  PasnmokeHue O6enoro cBera B CIEKTP.

12.  TlomydeHue Genoro cBera Mpu CIOKECHUHU CBETA Pa3HBIX IIBETOB.
Jlabopamopnuie pabomot u onvimot.

1. HccnenoBanre 3aBUCUMOCTH YIJIa OTPaKEHHS CBETOBOIO Jy4a OT yrja
najCHUsI.

2. N3yyeHnue XapaKTECPHCTHK H300pPaKECHHS IIPeJAMETa B  IIOCKOM
3epKale.

3. HccnenoBanre 3aBUCMMOCTH YIJIa MPEIIOMJICHHS CBETOBOTO JIyda OT
yriia maJeHus Ha TPAHUIIE «BO3TYX—CTEKIION.

4. [Tony4yenune n300paxeHuit ¢ TOMOIIBI0 COOUPAIONICH JTUH3HI.

5. Omnpenencaue  (GOKYCHOTO  PACCTOSIHUS W ONTHYECKOW  CHIIBI
coOMparoIeit JTMH3HI.

6. OnBITH IO PA3NIOKEHHUIO OEIIOTO CBETA B CIIEKT.

7. OnBITH IO BOCTIPUSITHIO 1[BETA MPEMETOB TP MX HAOTIOJACHUH Yepe3

IIBETOBBIE (PUIIBTPBHI.

Pa3gea 12. KBaHTOBBIE SIBJICHHS.

Omnwitel Pezepdopna u mmanerapnas mozens atroma. Mojenb atoma bopa.
Hcnyckanue n nornomeHne ceera atomom. KBaHThl. JInHENYaThIE CIEKTPHL.

PannoaktuBHOCTh. Anbda-, OeTta- 1 raMmma-u3nydenusi. CTpoeHre aTOMHOTO
aapa. Hykimonnas wmopens aromHoro sapa. HM3zoromsl. PaanoaktrBHBIE
npeBpaienusd. llepuon monypacnana aTOMHBIX SAED.



SnepHble peakuuu. 3aKOHBI COXPAHEHUS 3apsAA0BOTO W MAacCCOBOTO YHUCEIN.
OHeprusi CBsi3M aTOMHBIX sjaep. CBsA3b Macchbl M DHEPruM. Peakuuu cuHTE3a U
nenenus anep. Mcrounukn sueprun CostHIa v 3BE31.

SnepHas sHepretuka. JleMCTBUSA paJIMOAKTUBHBIX H3JIYYCHUN Ha >KHUBBIC
OpraHU3MBlI.

Jemoncmpayuu.

CrexTpel U31y4YEeHHS U MOTIIOMICHUSI.

CrexTpsl pa3nuYHbIX T'a30B.

CnekTtp Bogopoaa.

Ha6monenue TpekoB B kamepe Busbcona.

PaboTta cuérurika HOHU3UPYIOMMUX U3TYUESHH.

Perucrpanus uznydyeHuss IpUpOIHBIX MUHEPATIOB U IPOYKTOB.
JIaﬁopamoprle pabomul u onvimol.

o vk wnN e

1. HaGmronenue CriomHbIX U TMHEWYATHIX CIEKTPOB U3TyUCHUS.

2. HccnenoBanne TPEKOB: U3MEPEHUE YHEPTUHU YACTHULBI IO TOPMO3ZHOMY
nytu (o gororpadusm).

3. W3mepeHue paanoakTUBHOTO (OHA.

IHoBTOpHUTEIBLHO-00001IAO NI MOXYIb.

IToBTOpHUTENBEHO--00001IIAIOITHI MOJYJIb IIpEeIHA3HAYCH JUISL

CHUCTEMAaTH3allui U 000OIIEHUS TTPEAMETHOTO COAEPKAHUS U OMBITA ICSITEIHHOCTH,
NPUOOPETEHHOTO TIPU U3YyUYEHUHU BCEro Kypca (PU3MKH, a TAKXKe JJIs1 MOATOTOBKHU K
OCHOBHOMY TOCYAApCTBEHHOMY »JK3aMeHy 1o (¢u3uKe s 00y4arouuxcs,
BBIOPABIIUX 3TOT YUYEOHBIN MPEAMET.

[Ipu n3y4eHun TaHHOTO MOIYJS PEAU3YIOTCA U CUCTEMATU3UPYIOTCS BUJIBI
JESITETbHOCTH, HA OCHOBE KOTOPBIX 00ECIEeUUBACTCS JTOCTH)KEHHE MPEIMETHBIX U
METanpeIMETHBIX  IJIAHUPYEMBIX  PEe3yJNbTaToB  00y4deHus, GopMupyeTcs
€CTECTBEHHOHAY4YHasi TPaMOTHOCTh: OCBOEHUE HAYYHBIX METOJIOB HCCIIEIOBAaHUS
SBJIICHUN TPUPOABI M TEXHHUKH, OBIAJCHUE YMEHUSMU OOBACHATH (HU3UUECKUE
SABJICHUSI, TPUMEHSS TOJyYCHHbIE 3HAHHWSA, pelaTh 3aJadyd, B TOM YHCIE
KaueCTBEHHBIE U HKCIIEPUMEHTAIbHBIE.

[IpuHIMNATBHO NESITENBHOCTHBIM XapaKkTep JaHHOTO pa3jiefla pean3yeTcs
32 CY€T TOTO, YTO OOydYaromuecs BBHITIONHAIOT 3aJaHus, B KOTOPBIX WM
npeaiaraercs:

Ha OCHOBE TIONYYCHHBIX 3HAHWM pacrno3HaBaTh W HAYYHO OOBICHATH
dbuznueckue sIBICHHS B OKPYKaIOIIEH MPUPOJIE U TOBCETHEBHOM KU3HH,

UCIIOJIb30BaTh HAYYHBIE METOIbI HCCIIE0BAHUS (U3UUECKUX SIBIICHUM, B TOM
YuCIie AJi NPOBEPKU TUIOTE3 U MOJIYYEHHUS TEOPETUUECKUX BBIBOJIOB;

O0OBSICHATHh HAyYHBIE OCHOBBI HAMOO0JIEE BAXKHBIX TIOCTIKCHUN COBPEMEHHBIX
TE€XHOJIOTUH, HApUMEP, MTPAKTUUECKOTO HUCMOJIb30BaHUS PA3IUYHBIX UCTOUYHUKOB
SHEPIrUM HAa OCHOBE 3aKOHA IMPEBPAILCHUS M COXPAHEHHS BCEX M3BECTHBIX BUOB
SHEPIUHU.



IINIAHUPYEMBIE PE3YJBbBTATBI OCBOEHUA ITPOI'PAMMBI 110
OU3UKE HA YPOBHE OCHOBHOI'O OBHIEI'O OBPA30OBAHMUSA

N3yuyenue ¢pu3nKu Ha ypOBHE OCHOBHOrO OOIIEro 00pa30BaHMs HApPaBICHO Ha
JOCTUKEHUE JIMYHOCTHBIX, METAlpPEeJAMETHBIX M NPEIMETHBIX 00pa30BaTEIbHBIX
pE3yJIbTATOB.

B pe3ynbTate uzyuenus ¢Gpu3uKku Ha ypOBHE OCHOBHOTO OOIIETO 00pa30BaHUs y
oOyyaroiierocst 0yayT copMHUpPOBaHbI CIEAYIONMINE TUYHOCTHBIC PE3YIbTAThI B YACTH:

1) naTpHMOTHYECKOr0 BOCIIUTAHUSA:

. OpOsIBIEGHWE MHTEpeca K HUCTOPUM U COBPEMEHHOMY COCTOSIHHIO
pOCCUNCKOM (PU3HUECKON HAYKH,

. LIEHHOCTHOE OTHOILIEHHUE K TOCTHKEHUSIM POCCUNCKHUX YUEHBIX --(DU3HKOB;

2) rpa:kKIaHCKOr0 M 1YXOBHO-HPABCTBEHHOI0 BOCTIMTAHUA

. TFOTOBHOCTh K AaKTUBHOMY YYacTHIO B OOCYXJIEHUU OOIECTBEHHO
3HAYUMBIX M OTHYECKUX TMPOOJeM, CBSI3aHHBIX C MPAKTHUYECKUM MPUMEHEHHUEM
JTOCTH)KCHUN (DU3HKH;

. OCO3HAHUE BAXKHOCTH MOPAITHHO--3TUUECKUX MPUHIIUIIOB B JICSITCIIHHOCTH
Y4EHOTI0;

3) 3¢TeTHYECKOr0 BOCIIMTAHUS

. BOCIIPUSITUE  OCTETHYECKUX  KadyecTB  (usnueckol  Hayku: e

TapMOHUYHOTO TIOCTPOEHUSI, CTPOTOCTH, TOYHOCTH, JIJAKOHUYHOCTH;
4) HEHHOCTH HAYYHOT'0 MO3HAHHUSA:

. OCO3HAHHME IEHHOCTH (U3MYECKOM HAYKHM KaK MOIIHOTO MHCTPYMEHTa
MO3HAHUSI MHUpPA, OCHOBBI Pa3BUTHS TEXHOJOTHM, Ba)KHEHIIEH cocTaBstoNIeH
KYJIbTYPBI;

. pa3BHUTHE HAYYHOU J1I0003HATEILHOCTH, HHTEpECA K UCCIIEA0BATENBCKON
NEeSITEBHOCTH;

5) ¢opmupoBaHus  KyJbTYPbl  3[I0POBbSI M  3MOIMOHAJIBLHOIO
0J1aronmoJTyumsi:

. OCO3HAaHHME IIEHHOCTH O0€30MacHOro o00pa3a KH3HU B COBPEMEHHOM

TEXHOJOTUYECKOM MHpPE, BAXKHOCTH MPaBUII 0€30MaCHOTO MOBEJCHUS Ha TPAHCIIOPTE,
Ha JIOpOTax, ¢ SJEKTPUIECKUM U TETNIOBBIM 000PY0OBaHUEM B JJOMAIITHUX yCIOBUSX;

. c(hOpMHPOBAHHOCTh HaBBIKA PEQIICKCHU, NMPU3HAHHUE CBOETO IpaBa Ha
OIMOKY ¥ TaKOTO K€ MpaBa y APYroro 4eJI0BeKa;

6) Tpy10BOI0 BOCIIMTAHMS:

. AKTHUBHOE y4YacTHE€ B PEUICHUU MPAKTUYECKHUX 3aJad (B paMKax CEMbH,
o0Opa3oBaTeIbHOM OpraHU3aINK, TOpPO/Aa, Kpas) TEXHOJOTHYECKOW W COIHMAIbHOMN
HAIPaBJICHHOCTH, TPEOYIONTUX B TOM YUCIIEC ¥ (PU3NUECKUX 3HAHUIA;

. WHTEpEC K TMPAKTHUYECKOMY W3YYCHHIO TpodeccHii, CBSI3aHHBIX C
busuKoii;

7) 3K0JOru4eCKOro BOCIIMTAHUS



. OpUEHTalMsl Ha IPUMEHEHUE (PU3NYECKUX 3HAHUM NI pelieHus 3aaa4d B
00JIaCTH OKpY>Karoulell cpe/ibl, MIIAaHUPOBAHUS MOCTYIKOB U OLIEHKUA UX BO3MOXKHBIX
ITOCJEACTBUMN ISl OKPYKAIOLEH CPE.IbI;

. OCO3HAHUE TI00ATBHOTO XapaKTepa SKOJOTUIECKUX IPOOIIeM U IMyTeH nux
peleHus;

8) amanTanuM K M3MEHSIOMIMMCS YCJOBHAM COLMAJIBHOI M NPUPOIHOI
cpeabl:

. NoTpeOHOCTh BO B3aMMOJICHCTBUU TPH BHINIOJHEHUH HWCCIIECOBAHUA U
MPOEKTOB (PU3NIECKON HAMIPABICHHOCTH, OTKPBITOCTh OIBITY M 3HAHUSM JPYTHUX;

. NIOBBIIIICHWE YPOBHSI CBOEH KOMIIETEHTHOCTH 4Yepe3 MPaKTUYECKYIO
TSI TebHOCTD;

. noTpeOHOCTh B (OPMUPOBAHWM HOBBIX 3HAHHWA, B TOM YHCIE
GopMynupOBaTH UICH, TOHATHUS, THIIOTE3bI O GUBNICCKUX OOBEKTAX U SIBICHUSX;

. OCOo3HaHUE Ne(UIIMTOB COOCTBEHHBIX 3HAHWH W KOMIIETEHTHOCTEH B
00nacTH pU3HKHY;

. TUTAHUPOBAaHUE CBOETO Pa3BUTHSA B MPUOOPETCHUH HOBBIX (DHU3MYECKHX
3HAHMM;

. CTpEMJICHHE aHAJIM3UPOBaTh W BBUIIBIATH B3aUMOCBSI3U IIPHPOJIEI,
o0IIIecTBa U YKOHOMHUKH, B TOM YHCJIIE C HCIIOJIb30BaHUEM (DU3MUECKUX 3HAHUI;

. OIIGHKAa CBOWX JICWCTBUU C y4€TOM BIUSHHUS Ha OKPYKAIOIIYIO Cpeny,

BO3MO’KHBIX ITT00AIbHBIX [TOCIIECTBUI.
METAIIPEIMETHBIE PE3YJIBTATbBI

B pe3ynbraTe ocBoeHUs MpOrpaMMBI 1o (hU3UKE Ha YPOBHE OCHOBHOT'O OOIIETro
oOpazoBanuss y oOydaromierocs OyayT cpopMHpOBaHBl  MeTalpeIMeTHbIE
pe3yJbTaThl, BKIIOYAIONINE TIO3HABATEIbHBIC YHUBEpCAIbHbIC YUeOHBIC JEHUCTBUS,
KOMMYHUKATHBHBIE  yHHBEpPCAJIbHBIE  y4eOHBIE  JCWCTBHS,  PETYJISTHBHBIC
YHHUBEpCAIbHBIC YICOHBIC IEHCTBUS.

Ilo3naBaTe/ibHbIe yHUBEPCAJIbHbIE Yy4eOHbIE JeiicTBUS

Ba3oBble JJoruuecKkue JelcTBUA:

. BBISIBJISITh W XapaKTepU30BaTh CYIICCTBEHHBIC IIPH3HAKH OOBEKTOB
(ssBEHUN);

. yCTaHABJIMBATh CYIICCTBEHHBIM IMPU3HAK KIacCU(UKAIIMH, OCHOBAHHS
TU1s1 0000ITIEHNS U CPAaBHCHUS;

. BBISIBJISITh 3aKOHOMEPHOCTH W MPOTHBOPEUUS B pacCMaTPHBACMbIX
(dakTax, JTaHHBIX U HAOIIOACHUAX, OTHOCSIIUXCS K (PU3HUCCKHUM SIBJICHUSIM;

. BBISIBJISITh IPUYMHHO--CJICICTBEHHBIC CBSI3HM IPHU M3yUYCHUHU (PU3HYCCKHX

SIBICHUA W TPOIECCOB, JIeJaTh BBIBOJBI C HCIIOJIB30BAHUEM JACIYKTUBHBIX U
WHIYKTUBHBIX YMO3aKIIOYCHUH, BBIBUTAaTh THIIOTE3BI O B3aMMOCBS3AX (DH3NICCKUX
BEJIMYUH;



. CaMOCTOSATENIbHO BBIOMpaTh CHOCOO peleHuss ydeOHOW (u3nyeckon
3a/1ayy (CpaBHEHUE HECKOJIIBKMX BAPUAHTOB PELLIECHNUs, BEIOOP Hanbosee moaxX0 s IIero
C YYETOM CAMOCTOSITENIBHO BBIJIETICHHBIX KPUTEPUEB).

ba3oBble ncciaenoBate/ibCKue 1eiiCTBUS:

. MCII0JIb30BaTh BOMPOCHI KaK UCCIEA0BATENbCKUI HHCTPYMEHT O3HAHUS;

. OPOBOAUTH IO CaMOCTOSTEIBHO COCTaBICHHOMY IUIAHY  OIBIT,
HECJOXKHBIM (PU3NYECKUI SKCIIEPUMEHT, HEOOJBIIOE HCCIeI0BaHUE (DUINYECKOTO
SBJICHHUSI;

. OLICHMBaTh HA NPUMEHUMOCTb M JIOCTOBEPHOCTh HUH(pOpPMAIIHIO,
MOJIYYEHHYIO B XO/I€ UCCIIEIOBAaHUS WM SKCIIEPUMEHTA;

. CaMOCTOATENBHO (POPMYTUPOBATH 000OIIEHHS U BHIBOBI MO pe3yIbTaTaM
NPOBEIEHHOTO HAOJIIOICHUSI, ONIBITA, UCCIIE0OBAHMS;

. OPOrHO3MPOBATH BO3MOXKHOE JajbHEHIee pa3BUTHE (PUBMUYECKHUX
IPOLIECCOB, a TAKXKE BBIIBUTaTh MPENON0KEHUS 00 UX pa3BUTHH B HOBBIX YCIOBHUSX
U KOHTEKCTaX.

Pab6ora ¢ undgopmanmeii:

. NPUMEHSTH Pa3IMYHbIE METO/IbI, HHCTPYMEHTHI U 3alPOCHI IIPH TTOUCKE U
otOope MHGOPMALIMKM WM JAHHBIX C Y4ETOM MpEUIOKEHHON yueOHOU (pusmyeckoi
3a/1auu;

. aHAJIM3UPOBATH, CUCTEMATU3UPOBATh U HHTEPIIPETUPOBATH HH(POPMAIIHIO
Pa3TUYHBIX BUIOB U (OPM IPEICTABICHNUS,
. CaMOCTOSATEJILHO BBIOUPATh ONTUMAIbHYI0 (QOpPMYy TpeACTaBICHHS

uHPOpPMAIMM W WUTFOCTPHPOBATh pelIaeMble 3aJaud  HECIOXKHBIMH CXEMaMH,
JUarpaMMaM#, HHOH TpadUKOi U MX KOMOMHAITUSIMHU.

KoMvmyHMKaTHBHBIE YHUBepPCAIbHbIE YUeOHbIE 1eficTBHSI:

. B X0JI¢ 0OCYXKICHHUS y4eOHOTO MaTepHalia, pe3yIbTaTOB JIA0OPAaTOPHBIX
paboT W MPOCKTOB 3aJaBaTh BOIPOCHI IO CYIIECTBY OOCYXKJIaeMOW TEMbI U
BBICKA3bIBaTh MJICH, HAIICJCHHBIC Ha pEIICHUEC 3aJayd H  IOJCp)KaHue
0J1aro’KeaaTeabHOCTH OOIIEHHS,;

. CONOCTABJISITh CBOU CYXKIEHUS C CYXKICHHUSIMU JPYTUX YYaCTHHKOB
auanora, OOHapyXKUBaTh PA3IM4YUE U CXOJCTBO MO3UIINN;

. BBIPAXKAaTh CBOIO TOUYKY 3PEHUS B YCTHBIX U MHUCbMEHHBIX TEKCTAX;

. NyOJIMYHO TPEACTABIATh PE3YIAbTaThl BBIMOIHEHHOTO (HU3UIECKOTO
omnbITa (FKCHEPUMEHTA, UCCIIEIOBAHMUS, IIPOEKTA);

. NOHMMAaTh W  HUCIHOJB30BaTh  NPEUMYIIECTBAa  KOMAaHAHOM W
WHIUBUIYaTbHON paOOTHI P PEIIEHUH KOHKPETHOHN (hHU3UUECKO MPOOIEMBI;

. NPUHUMATD LIEJIM COBMECTHOM JEATETbHOCTH, OPraHU30BbIBATH JICUCTBUS

Mo €€ JOCTKECHHUIO: PaclpelesisiTh pOjad, OOCYXKIaTh MPOIECChl W Pe3yiabTaThl
COBMECTHOM pabo0ThI, 0000111aTh MHEHHSI HECKOJIBKHX JIIOJICH;

. BBITIOJTHATH CBOIO YaCTh pabOTHI, JOCTUTAsl KAYECTBEHHOI'O pe3yJibTaTa Mo
CBOEMY HaIPaBJICHUIO U KOOPAUHUPYS CBOU ACHCTBUS C IPYTUMHU YiICHAMH KOMaH/IbI;



. OLICHMBATh Kaue€CTBO CBOETO BKJIa/Ja B OOIIMI MPOIYKT MO KPUTEPHUSIM,
CaMOCTOSATEIBHO CPOPMYJIMPOBAHHBIM YYACTHUKAMU B3aUMOJECHCTBUS.

PeryiasiTuBHbIC YHUBEpPCAJIbHbIC y4eOHbIC ACHCTBUSA

Camoopranusanus:

. BBISIBIIATH MPOOJIEMBI B )KM3HEHHBIX M YUEOHBIX CUTYaIlUsIX, TPEOYIOIINX
JUTSL peleHust GU3nYecKux 3HAHUM;

. OPUECHTHPOBAThCA B PA3JIMUHBIX TMOAXOJAaX TMPUHATHS  PELICHUM
(MHAMBUYyATBHOE, IPUHATHE PEUICHUS B TPYIIIE, IPUHATUE PEIICHUN TPYyMIIoi);

. CaMOCTOSITEJIbHO COCTaBJISATh aJTOPUTM pelieHust (PU3NMYECKON 3anauu
WIM TIUJJaHA UCCJIEIOBaHUA C YUYETOM MMEIOLIUMXCS PECYypcOoB M COOCTBEHHBIX
BO3MOKHOCTEH, apryMEHTHUPOBATH Mpe/jlaracMble BapUaHThI PEIICHUMH;

. JieNnaTh BBIOOP U OpaTh OTBETCTBEHHOCTH 32 PEIICHHE.

CaMOKOHTPOJIb, IMOLMOHAJIbHbIH HHTEJJICKT:

. JaBaTh aJICKBATHYIO OLIEHKY CUTyallM U MPEJIaraTh MIaH €€ U3MEHEHNS,

. OOBSACHATh TNPUYUHBI JOCTHXKEHUS (HEIOCTHXKEHMS) pe3yJbTaToOB
JeSITEeBbHOCTH, AaBaTh OLICHKY MPUOOPETEHHOMY OIIBITY;

. BHOCUTHb KOPPEKTHUBBI B JEATEIBHOCTD (B TOM YHKCIIE B XOJI BBIIIOJIHEHUS

(GU3UYECKOTO UCCICAOBAaHUSA WM TMPOEKTa) HAa OCHOBE HOBBIX OOCTOATEIBCTB,
MU3MEHUBIIUXCS CUTYAIIMH, YCTAHOBIICHHBIX OITMOOK, BOSHUKIIUX TPYIHOCTEH;

. OILICHMBATh COOTBETCTBHE PE3yJIbTaTa 1IEJIN U YCIOBUSIM;

. CTaBUTH ce0s1 Ha MECTO JAPYTOro YejaoBeKa B XOJI€ CIopa WM AUCKYCCUH
Ha HAYYHYIO TeMY, IOHUMATh MOTHBBI, HAMEPEHUS U JIOTUKY JAPYTOro;

. IpU3HABATh CBOE MPABO Ha OMMOKY MPH pelieHnr (PU3NIECKUX 3a/1a4 UITU

B YTBEPXKICHUAX Ha HAYYHBIE TEMBI U TAKOE XK€ IIPaBO APYroro.
IHPEAMETHBIE PE3YJIBTATBI

K koHIity oOydenus B 7 Kjacce ImpeIMeTHBIC Pe3yabTaThl Ha 0a30BOM YpOBHE
JOJDKHBI OTpaXkaTh CHOPMUPOBAHHOCTD Y OOYUAIOIMMUXCS YMCHUM:

. UCTIONIb30BaTh MOHATHS: (U3NUYECKUE U XUMHYECKHE SBJICHUS,
HaOJIOICHUE, DKCIIEPUMEHT, MOJIENb, TUIOTE3a, CIMHUIIBI (PU3NYECKUX BEITUYHH,
aToOM, MOJIEKYJla, arperaTHbIE COCTOSIHUS BEUIECTBa (TBEPAOE, )KHUIKOE, Ta3000pa3HOE),
MEXaHMYEeCKOE JBI)KCHHE (paBHOMEpPHOE, HEPaBHOMEpPHOE, MPSIMOJIUHEHHOE),
TPACKTOpHUsA, PaBHOACHCTByIOIas cuia, naedopmarnus (ympyras, IJIacTHYecKas),
HEBECOMOCTbh, COOOIIAIOIINECS COCYbI;

. paznudarh sBieHus (Auddy3us, TEI0BOE ABMKCHHUE YaCTHI] BEIIECTBA,
paBHOMEPHOE JIBM)XKCHUE, HEPABHOMEPHOE JBUKEHUE, HHEPITUS, B3AaNMOJICHCTBUE TEI,
paBHOBecHE TBEPABIX TENI C 3aKPEIUIEHHOW OChIO BpallICHHs, Tepeaada gaBiICHUS
TBEPABIMU TETIAMU, KUIAKOCTSIMHU U ra3amu, aTMoc(epHoe JaBieHHUE, TUTaBaHUE Tel,
MPEBPAIICHUS MEXaHUYECKOW SHEPTHUH ) TI0 OTIMCAHUIO WX XapaKTEPHBIX CBOMCTB M Ha
OCHOBE OTIBITOB, JEMOHCTPUPYIOIIHNX JaHHOE (PU3NUIECKOE SBIICHUE;



. pacrio3HaBaTh MPOSIBIICHHE U3YYEHHBIX (U3WUECKUX SBICHUU B
OKpY’>KaloleM MHpe, B TOM uyucjie (U3UYECKUE SBICHHUS B TPUPOJIE: MPUMEPHI
JIBUKEHUSI C PA3IMYHBIMU CKOPOCTSIMU B KUBOW U HEKUBOU MPUPOJE, IEUCTBUE CUITBI
TPEHUS B IPUPOJIE U TEXHUKE, BIUSIHUE aTMOC(PEPHOTO JaBJICHUsI Ha )KUBON OpraHu3M,
IJIaBaHKE PBIO, phIYary B TEJI€ YEJIOBEKA, PU ATOM NEPEBOAUTH MPAKTUUECKYIO 3a/1a9y
B y4eOHYI0, BBIICIISTh CYIIECTBEHHbIE CBOMCTBA (TPU3HAKU) (PU3UUECKUX SIBJICHUI;

. OMUCHIBATh U3yUYECHHBIC CBOMCTBA Te U (U3UUECKUE SABJICHUS, UCTIONIb3Ys
bu3nUeckue BEIMUYUHBI (Macca, 00BEM, IIJIOTHOCTH BEIIECTBA, BPEMsI, ITyTh, CKOPOCTh,
CpeaHsisi CKOPOCTh, CUJIa YIPYTOCTH, CUJIa TSKECTH, BEC Tella, CUjla TPEHUSs, TaBJICHUE
(TBEpmoro Tena, >KUJIKOCTH, ra3a), BhITAJIKMBAIOIIAs CUJIa, MEXaHW4eckas pabora,
MOIIIHOCTh, IUIEYO CHJIBI, MOMEHT CHWJIbI, KOY(POUIMEHT TO0JIE3HOTO JIeUCTBUS
MEXaHU3MOB, KUHETUYECKAsi U MOTEHIMAJIbHAS YHEPTHsl), IPU OMUCAHUU MPABUIBHO
TPaKTOBaTh (PUBMUECKUNA CMBICT MCIOJB3YEMbIX BEJIMYUH, WX OOO3HAUCHUS W
eaUHUIBl  (QU3UYECKUX BEJIMYUH, HAaXOAUTh (OPMYIIbI, CBS3bIBAIOIINE JaHHYIO
bU3UMYECKyI0 BEIMYMHY C JAPYTMMH BEIMYUHAMH, CTPOUTH TpauKku H3y4EHHBIX
3aBUCUMOCTEH (PU3MUECKUX BEITUYNH;

. XapaKTepU30BaTh CBOMCTBA TeJ, (PU3MUECKUE SBICHUS M MPOIIECCHI,
UCIIONIB3Ysl TIpaBWJIA CIIOKEHUS CUI (BIOJb OMHOM mpsMoii), 3akoH ['yka, 3akoH
[Tackans, 3akoH Apxumesna, NpPaBUIO paBHOBecHs pbiuara (0J0Ka), «30J0TOE
PaBUJIO0» MEXAHUKH, 3aKOH COXPAaHECHMs] MEXaHUUYECKOW IHEPTUM, MPU ITOM J1aBaTh
CJIOBECHYIO (DOPMYIMPOBKY 3aKOHA U 3aMHUCHIBATH €T0 MATEMAaTHUYECKOE BHIPAKEHUE;

. O00BSACHATH (PU3UUECKUE SIBICHHUS, IPOIIECCHI M CBOMCTBA TEJ, B TOM YHCIIE
U B KOHTEKCTE€ CHUTyallMil MpPaKTHKO-OPUEHTHPOBAHHOTO XapaKTepa: BBISBIATH
NPUYUHHO--CIIEJICTBEHHBIE CBSI3U, CTPOUTH OOBACHEHHE M3 1—2 JOTMYECKUX IIAroB C
ornopoii Ha 1-2 U3yyeHHbIX CBOWCTBA (PU3MUYECKUX SBJICHUN, (PU3NYECKUX 3aKOHA WU
3aKOHOMEPHOCTH;

. pemaTte pacu€THble 3aJayd B 1—2 AEHCTBUA, UCIONB3YS 3aKOHBI M
(dbopMyIIbl, CBSI3bIBaIONINE (PU3NYECKHUE BEIMUMHBI: HA OCHOBE aHAIM3a YCIOBHS 3a/1a4U
3aMKMChIBaTh KPATKOE YCIIOBUE, MOJCTABIATh (DU3UUYECKUE BEIMYMHBI B (HOPMYIBI U
IPOBOAUTH PACUEThl, HAXOJIUTH CIIPABOYHbBIC JaHHBIC, HEOOXOAUMBIC ISl PEUICHUS
3a/1ay, OLIEHUBATh PEATHUCTUYHOCTD OMYYCHHOU (PU3NUECKON BETHUNHBL;

. pacro3HaBaTh MPOOJIEMBI, KOTOPbIE MOKHO PEMIUTh IPU TOMOIIH
¢u3nuecknux METOJ0B, B ONUCAaHWUU HUCCIEAOBAHUS BBIACIATH TMPOBEPSEMOE
MpEeANnoyioxKeHne (TUIOoTe3y), pa3iaudyaTb U HUHTEPHIPETUPOBATH MOJYYECHHBIH
pE3yNbTaT, HAXOUThH OMMOKH B XOJE OIBITA, JENIaTh BEIBOJIBI IO €T0 Pe3yJbTaTaM;

. IPOBOAUTH OMBITHI 1O HAOMIOACHUIO (U3MUECKUX SIBICHUN WU
(du3HUecKrX CBONCTB TeN: POPMYIHPOBATH TPOBEPSEMBIE TIPS ITOIOKEHHUS, COOUPAThH
YCTAHOBKY U3 TMPEMJIOKEHHOr0 OOOpyAOBaHUs, 3alUChIBATH XOJl OMNbITA H
dbopMynHpOBaTH BHIBOJBL

. BBIMIOJIHSITh TPSIMBIE U3MEPEHUS] PACCTOSIHUS, BPEMEHHU, MaccChl Tela,
o0BéMa, CHJIBI W TEMIIEpaTyphl C WCIOJIB30BAHMEM AaHAJIOTOBBIX W IU(POBBIX



npuOOpOB, 3aMUCHIBATh IMOKa3aHUS MPUOOPOB C YYETOM 3aJaHHON aOCOIOTHOU
[IOIPEIIHOCTY U3MEPEHUN;

. MPOBOJUThH HCCIEIOBAHUE 3aBUCUMOCTH OAHOW (PM3MUECKOW BETMYHMHBI
OT APYroM C MCNOJIb30BAHUEM MPSIMBIX U3MEPEHUN (3aBUCUMOCTU IIyTH PABHOMEPHO
JIBWKYILIETOCS TeJla OT BPEMEHU JIBMIKEHUS TeJla, CUIIBI TPEHUs CKOJIBKEHUS OT Beca
TeNa, KayecTBa OOpaOOTKU MOBEPXHOCTEH TEd M HE3aBUCUMOCTH CHJIbI TPEHUS OT
IJIOIIAA COINPUKOCHOBEHUS TEJ, CWIbl YIPYrOCTH OT YUIMHEHUS IIPY>KUHBI,
BBITAIKUBAIOIIEH CHUJIBI OT 00bEMa MOrpYKEHHOM YacTW Teda M OT IJIOTHOCTHU
KUJKOCTH, €€ HE3aBUCUMOCTH OT IUIOTHOCTH Teda, OT TJIyOMHBI, Ha KOTOPYIO
MOTPY’KEHO TEJNO, YCIOBHUM IUIaBaHUsS TE€J, YCIOBUM PaBHOBECHUS pbluara U OJIOKOB),
y4acTBOBAaTh B IUJIAHUPOBAHMM YYEOHOTrO HCCIEAOBAHMS, COOMpPATh YCTAaHOBKY U
BBIMOJHATh U3MEPEHUs, Clenys MPeJIoKEHHOMY IUIaHy, (PUKCHUPOBATh PE3yJIbTaThl
MOJIYyYEHHON 3aBUCUMOCTH (PU3UYECKHX BEJIMYMH B BUJE MPEIJIOKECHHBIX TAOIHIl U
rpaduKoB, AenaTh BEIBOABI MO pe3yIbTaTaM UCCIEeI0BAHMUS;

. IPOBOAUTH KOCBEHHbIE H3MEPEHMs] (PU3MUECKUX BEIMYUH (MJIOTHOCTH
BEILIECTBA )KUAKOCTU U TBEPAOIO TeEJa, CUJIa TPEHUS CKOJIbKEHUSI, JaBJICHUE BO3yXa,
BBITAJIKUBAIOIIAS CWJIA, JCHUCTBYIOLIAss HAa MOIPYyKEHHOE B JKUAKOCTH TEJIO,
KO3 (UIMEHT MOJE3HOTO NEUCTBUS MPOCTHIX MEXAHU3MOB), CIEAYys MPEII0KEHHON
UHCTPYKIIMHM: TPU BBIIOJIHEHUH HM3MEpPEHUH coOMpaTh HKCIEPUMEHTATbHYIO
YCTAHOBKY U BBIYMCIISATh 3HAYEHUE NCKOMOM BEJINYUHBI;

. coONroaTh TpaBWia TEXHUKH O€30MacHOCTH Tpu  pabore ¢
71a00paTOPHBIM 000PYI0BAHUEM;
. yKa3bIBaTh MPHUHIIAIIBI JEHCTBHUSI TPUOOPOB M TEXHUYECKUX yCTPOUCTB:

BEChl, TEPMOMETp, JAMHAMOMETpP, COOOIIAIONINECS COCYAbl, OapoMeTp, phIyar,
MOJIBMKHBIN M HETIOJIBUXKHBIN OJIOK, HAKJIOHHAS TUIOCKOCTB;

. XapaKTepu30BaTh MPHUHIUIBI JIEUCTBUS H3YYEHHBIX MPUOOPOB U
TEXHUYECKUX YCTPOWCTB C OMOPOW HAa MX OMUCaHUs (B TOM YHUCIE: TMOIIIUITHUKH,
YCTPOMCTBO BOJIONPOBOJA, THUIPABIMYECKUN TIpecc, MaHOMETP, BBICOTOMED,
MOPIITHEBOM HACOC, APEOMETP), UCITOIB3Ys 3HAHUSI O CBOMCTBAX (DU3UUYECKUX SBICHUN
U HeoOXoauMble (PU3NIECKHUE 3aKOHBI U 3aKOHOMEPHOCTH;

. OPUBOJIUTH TMPUMEPHl  (HaXOAWTh HWHGOpPMAIMIO O T[pUMepax)
MPAKTUYECKOTO KCTOIB30BaHMs (DU3NYECKUX 3HAHWN B TOBCEAHEBHOW KU3HU IS
oOecrieueHusi 0€30MaCHOCTA TPH OOpalleHWH ¢ MpUOOpaMU M TEXHHUYECKUMHU
YCTPONCTBAMH, COXPAHEHUS 370POBbS U COOJIOJCHUS HOPM 3KOJIOTHYECKOTrO
MOBEJICHUS B OKPYKAIOIIEH CPELE;

. OCYIIECTBIISITh OTOOp HCTOYHMKOB uH(popmanuu B VHTepHeTre B
COOTBETCTBHH C 33JaHHBIM TTOMCKOBBIM 3aIPOCOM, HA OCHOBE MMECIOIINXCS 3HAHUNA U
MyTéM CpaBHEHUS pPA3UYHBIX HWCTOYHUKOB BBIICIATH HHPOPMAILUIO, KOTOpas
SIBJISIETCS IPOTHBOPEUNBOM WIIH MOXET OBITh HEJOCTOBEPHOM;

. UCTIONIb30BaTh TPU  BHINIOJIHEHWH  YYEOHBIX  3aJaHUN  HAY4YHO--
MOMYJSIPHYIO JTUTEPATYpy (PU3HUECKOTO COACPIKAHUS, CIPABOYHBIC MaTepUAIbI,



pecypcsl  cetu VHTEepHeT, BiIageTh NpUEMAMHM KOHCIIEKTHPOBAaHMS  TEKCTAa,
npeoOpa3zoBaHusl HH(YOPMALUHU U3 OAHOW 3HAKOBOI CUCTEMBI B IPYTYIO;

. co37aBaTh COOCTBEHHBIE KPATKUE MUCHbMEHHBIE U YCTHBIE COOOLIECHUS Ha
OCHOBE 2-3 HWCTOYHHUKOB HH(OpMaALUU (PU3NYECKOTO COJAEpKAHHS, B TOM UHCIE
nyOJUYHO JenaTh KpaTKue COOOIIEHUS O pe3yslbTarax HPOEKTOB MM y4eOHBIX
HCCIIEIOBAHUM, IIPU 3TOM I'PaMOTHO UCIOJIb30BaTh U3YUYCHHBIM OHATUMHBIN anmnapar
Kypca (pU3MKH, COIPOBOKIATh BBICTYIUICHUE MTPE3EHTALUEH;

. OpU BBINOJHEHUU Y4YeOHBIX MPOEKTOB M HCCIEAOBAHHUM pacnpelnemsiTh
0053aHHOCTH B TPYIIIIE B COOTBETCTBUM C IMOCTaBICHHBIMHM 3aJayaMH, CJIEIHUTH 3a
BBINIOJIHEHUEM IUJIaHa JIeWCTBUN, aJE€KBaTHO OLEHMBAaTh COOCTBEHHBI BKJAJ B
NEATENbHOCTh TPYNIIbl, BBICTPAUBATh KOMMYHHUKAaTUBHOE B3aUMOJICHCTBUE, YUUThIBAS
MHEHHE OKPYXKAFOIIHX.

K koniy oOydenus B 8 kjacce npeaMeTHble pe3yibTaThl HA 0a30BOM YPOBHE
JOJIKHBI OTPaXKaTh CHOPMUPOBAHHOCTH Y OOYUAIOIIUXCS YMEHUM:

. UCITIOJIB30BATh MOHATHS: Macca U pa3MEPBI MOJIEKYJI, TEIJIOBOE IBUKEHUE
aTOMOB M MOJIEKYJI, arperaTHbIe COCTOSTHUS BEIIECTBA, KPUCTAINUECKHE U aMOp(HbIE
T€Ja, HACBIIIEHHBII M HEHACBIIECHHBIA Map, BJIAXXHOCTh BO3/yXa, TEMIIEpaTypa,
BHYTPEHHSISI DHEPTHUsl, TEIUIOBOW JBUIAaTENlb, JJIEMEHTAPHBIA DJIEKTPUUYECKHUN 3aps,
AIEKTPUUYECKOE T0JI€, MPOBOJHUKHU U TUDJIEKTPUKH, IOCTOSHHBINA 3JIEKTPUYECKUH TOK,
MAarHuTHOE TOJIE;

. pas3indaTh SABJICHUA (TCHJIOBOC PaCiMpCHUC U CKATHUC, TCILIOIICpCaada,
TCITINIOBOC PpaBHOBCCHUC, CMa4YUBaHHC, KalTWJIISAPHBIC SBJICHHA, HCIIapCHUC,
KOHJCHCAaNus:1, IIJIaBJICHHUC, KpuUCTalJIN3aluAg (OTBGpI[GBaHI/IC), KHUIICHUC,

Teruonepeaada (TeTUIONPOBOAHOCTh, KOHBEKIWS, H3IIYYCHHUE), DIIEKTPHU3AIUS Tel,
B3aWMOJICHCTBHE 3aps/IOB, ACHCTBHUS JJIEKTPHUECKOTO TOKA, KOPOTKOE 3aMBIKAaHUE,
B3aWMO/ICICTBHE MAarHUTOB, JCWCTBHE MAarHUTHOTO IOJSI HA TMPOBOJHHUK C TOKOM,
AJIGKTPOMArHUTHASI MHAYKIIHS) 10 ONMUCAHHUIO UX XapaKTePHBIX CBOWCTB M HA OCHOBE
OIIBITOB, JEMOHCTPHUPYIOIINX TaHHOE (PH3UYECKOe SBICHHCE;

. pacro3HaBaTh TMPOSBICHUE W3YYCHHBIX (PU3UYECKUX SBICHUNA B
OKpY’KaroIlleM MHUpe, B TOM 4Yuciie GU3HYSCKUE SBICHUS B TPUPOJIE: IIOBEPXHOCTHOE
HATSDKEHUE M KaWUSIPHBIC SIBICHUS B TIPUPOJIC, KPUCTAIUIBI B TIPHPOJIC, HIITYICHUE
Comnnira, 3amep3aHue BOA0EMOB, MOPCKHE OpH3bl, 00pa30BaHUE POCHI, TYMaHa, HHes,
CHETra, JJIEKTPUUYECKHE SIBICHHS B aTMocdepe, IIEKTPUUECTBO JKUBBIX OPTaHH3MOB,
MarHuTHoe moje 3emud, JIpei¢ MOIIOCOB, POJIb MAarHUTHOTO TOJS JJIS KU3HU HA
3emiie, MOJSIPHOE CUSHUE, TIPU 3TOM MEPEBOIUTH MPAKTHUECKYIO 33a/1ady B y4eOHYIO,
BBIJICNIATH CYIIECTBEHHBIE CBOWCTBA (MMPU3HAKHN) (PU3UUECKHUX SBIICHUIA;

. OTHCHIBATh U3yUEHHBIC CBOMCTBA TeNl U (PM3UUECKUE SBICHHUS, HCTIOTB3YS
dusznueckre BETUYMHBI (TeMIepaTypa, BHYTPEHHSS YHEPTUs, KOJIMYECTBO TEILIOTHI,
yaenbHas TeIIOEMKOCTh BEIIECTBA, yAelbHas TEIJI0Ta TUIABJICHUS, yIeTbHAS TEII0Ta
napooOpa3oBaHus, yaeabHas TEIUIOTa CTOpPaHUs TOTUINBA, KOI(POUIIMEHT MOJIE3HOTO
JICHCTBUS TEIUIOBOM MAIlTMHBI, OTHOCUTENIbHAS BIIAXKHOCTh BO3JyXa, DJIEKTPUUCCKUN
3apsll, CWiIa TOKa, OJJIEKTPUYECKOE HANpPsHKEHHE, COIMPOTUBICHUE IMPOBOTHUKA,



yEIbHOE COMPOTUBIIEHUE BEIIECTBA, pa00Ta U MOITHOCTb 3JIEKTPUYECKOTO TOKA), IPU
ONHMCAHMM TPABUIBHO TPAKTOBATh (PU3MUECKHI CMBICI HCIOJb3YEMbBIX BEJIUYUH,
0003HaYEHUs U €AMHMIIBI (PU3NYECKUX BETUYUH, HAXOIUTh (POPMYJIbI, CBA3BIBAIOIINE
JaHHYI0 (U3UYECKYI0 BEIMYHMHY C JPYIMMHU BEJIMYMHAMH, CTPOUTH TIpaduxu
M3YYEHHBIX 3aBUCUMOCTEN (PU3NYECKUX BEJIUUMH;

. XapaKTepu30BaTh CBOMCTBA Ted, (U3MUECKUE SIBICHUS M MPOLECCHI,
WCIIOJb3Ysd OCHOBHBIE IOJIOKEHUS MOJIEKYJSIPHO--KUHETUYECKON TEOPUU CTPOCHHUS
BEILIECTBA, MPUHIMUI CYNEpHo3UlMH Mojed (Ha KayeCTBEHHOM YpOBHE), 3aKOH
COXpaHEHHMs 3apsAna, 3akoH Oma Ui ydacTka Lenu, 3akoH J[xoyna—JIeHna, 3aKoH
COXpAaHEHHUSl BHEpPruH, MPU OSTOM [aBaTh CJOBECHYIO (POPMYIHUPOBKY 3aKOHA U
3aIMCBhIBAaTh €r0 MaTEMAaTUYECKOE BBIPAKECHUE;

. OOBSACHATH (PU3MYECKHE MPOLIECCHl W CBOMCTBA Tell, B TOM 4YHCIE U B
KOHTEKCTE  CHUTyallMii  MPAaKTUKO-OPHUEHTUPOBAHHOIO  XapakTepa:  BBISBIATH
NPUYUHHO-CIICJICTBEHHBIE CBSA3U, CTPOUTh OOBSICHEHUE W3 |—2 JOTMYECKUX IIaroB ¢
onopoii Ha 1—2 n3yuyeHHBIX CBOMCTBA (PU3NUECKUX SABJICHUN, PUINYECKUX 3aKOHOB UJIU
3aKOHOMEPHOCTEN;

. pemaTe pacu€THble 3aJayd B 2—3 JCHCTBUSA, HUCIOIb3YyS 3aKOHBI U
(dbopMyIIbl, CBSI3bIBaIOIIME (PU3NYECKHE BEJIMUMHBI: HA OCHOBE aHAIM3a YCIOBUS 3a/1a4u
3aIUCBhIBAaTh KPATKOE YCJIOBUE, BBISBIISITH HEJOCTATOK JAHHBIX JJIsl PELLICHUS 3aJa4H,
BbIOMpATH 3aKOHBI U (POPMYIIbI, HEOOXOAUMBIE JUIsl €€ pelIeHus], TPOBOIUTH PACUETHI
U CpaBHUBATh IMOJIYYEHHOE 3HA4YeHHe (U3MUECKOW BEIMYUHBI C HM3BECTHBIMU
JAHHBIMU;

. pacno3HaBaTh MPOOJEMBI, KOTOPHIE MOKHO PpEUIUTh TMPU TOMOIIU
(du3MUECKNX METOJIOB, UCTIOIb3Ysl OMUCAHUE HCCIIEIOBAHUS, BBIIEISATH MPOBEPSIEMOE
IIPEAIIONO0KEHNE, OLEHUBATh IPABWIBHOCTH IMOPSJKA IIPOBEIECHUS HCCIENOBaHMUS,
JIeJ1aTh BBIBOJBI;

. IPOBOAUTH ONBITHI 1O HAOMIOAEHUIO (U3MYECKHX SBICHUN WU
(du3nUecKrX CBOMCTB TeJ (KamWJUISIPHBIE SIBJICHUS, 3aBUCUMOCTD JIABJICHUS BO3AyXa OT
ero o0béma, TeMIepaTypbl, CKOPOCTH MpOIECCa OCTBHIBAHHMS M HArpeBaHus TMpuU
U3JIy4YeHUU OT LBETa Wu3Mydaroueld (Morjomaroumeid) NTOBEPXHOCTH, CKOPOCThb
UCIIAPEHUSL BOABI OT TEMIIEPATyphl KUJAKOCTA M IUIOWAAA €€ IOBEPXHOCTH,
ANEKTPU3ALUs Tel W B3aUMOJCHUCTBHUE DIIEKTPUYECKUX 3apsl0B, B3aUMOJEUCTBUE
IIOCTOSIHHBIX MAarHWTOB, BU3YyaJW3alldsl MAarHUTHBIX IIOJEH IOCTOSHHBIX MAarHWUTOB,
JNEUCTBHUSI MAarHUTHOI'O IIOJIS Ha IPOBOJHUK C TOKOM, CBOMCTBA JJIEKTPOMArHMTA,
CBOMCTBA 3JIEKTPOJABHUraTeNsl MOCTOSHHOTO TOKa): (POpPMYIHpOBaTH MNPOBEPSIEMbIE
NpPEIIONOKEHUs, COoOMpaTh YCTAHOBKY M3 MPEIJIOKEHHOTO  000pyAOBaHUS,
OIMCHIBATh XOJI ONbITA U (POPMYIUPOBATH BHIBOJBI;

. BBIIIOJIHATH  NpPSMBIE  WM3MEPEHMS  TEMIIEPAaTypbl, OTHOCHUTEIBHOU
BIIQXHOCTU BO31yXd, CHJIBl TOKA, HAIPSIKEHHS C HCIIOJIB30BAHMEM AHAJIOTOBBIX
npuOOpOB U JATUYMKOB (PU3UUYECKUX BEIMYHMH, CPABHUBATH PE3yJIbTaThl U3MEPEHHH C
y4€TOM 3aJJaHHOW a0COMIOTHOU MOTPEIIHOCTH;



. MPOBOJUThH HCCIEIOBAHUE 3aBUCUMOCTH OAHOW (PM3MUECKOW BETMYHMHBI
OT JAPYroil ¢ MCHOJb30BAHUEM MPSIMBIX M3MEPEHUI (3aBUCHUMOCTb CONPOTHUBICHUS
[IPOBOJHHUKA OT €ro UIMHBI, INION[AaAM IIONEPEYHOr0 CEYEHUs U YIAEIBHOIO
COIIPOTUBIICHUS BELIECTBA IPOBOJHUKA, CHJIBI TOKA, UAYILETO Yepe3 MPOBOJHUK, OT
HaIIpsDKEHHS Ha MPOBOJHMKE, UCCICAOBAHUE IOCIIEN0BATEIEHOIO U NapalIeIbHOIO
COEIMHEHUW MPOBOJHUKOB): IUIAHUPOBATh HCCJEJ0BaHHUE, COOMpPATh YCTAHOBKY M
BBINIOJIHATD U3MEPEHHUS, CIAeAys NPENJIOKEHHOMY IIaHy, (UKCUPOBATh PE3yIbTaThl
MOJIy4YeHHOW 3aBHCHUMOCTM B BHJAE TaOIMIl M TpauUKOB, J€JaTh BBIBOABI IO
pe3yabTaTaM UCCIIEI0BAHU;

. OPOBOAUTH KOCBEHHBIE HM3MEpPEHUS (PU3NYECKUX BeIUYMH (yIenbHas
TEIUIOEMKOCTh BEILIECTBA, COMPOTUBJIEHUE TPOBOAHMKA, padoTa MU MOIIHOCTb
AIEKTPUUECKOr0 TOKA): TJIAaHUPOBATh M3MEPEHHs, COOMpATh 3KCHEPUMEHTAIbHYIO
YCTAHOBKY, CIIeys NPEIJIOKEHHON UHCTPYKIMH, U BBIYUCIIATh 3HAUCHUE BEJIUYUHBIL;

. coOnroaTh TpaBWia TEXHUKH 0O€30MacHOCTH Tpu  pabore ¢
71a00paTOPHBIM 000PYI0BAHUEM;
. XapaKTepU30BaTh TPHHIUIBI JICWCTBHS HW3YYCHHBIX MPUOOPOB U

TEXHHYECKUX YCTPOMCTB C OTIOPOM HA KX ONMHMCAHHMS (B TOM YHCJIC: CUCTEMa OTOTICHUS
JIOMOB, THUTPOMETp, TlapoBas TypOWHA, aMmIepMeTp, BOJBTMETP, CUYETUHK
DJICKTPUYECKOW OSHEPTHH, DJICKTPOOCBETUTEIbHBIC IPUOOPHI, HArpeBaTCIIbHBIC
AIICKTPONIPUOOPHI  (IIPUMEPBI), SJIEKTPUUYCCKUE MPEAOXPAHUTEIH, 3JICKTPOMArHuT,
AIIEKTPOABUTATENIb TTOCTOSHHOTO TOKA), UCIIOJIb3Yys 3HAHUS O CBOMCTBAaX (PU3NYECKUX
ABJICHUN U HE0OX0aUMbIe (PU3NUEeCKre 3aKOHOMEPHOCTH;

. pacno3HaBaTh MPOCThIE TEXHUYECKHUE YCTPOMCTBA M H3MEPHUTENIbHbIC
npuOOpPHI IO CXeMaM M CXEMATHUYHBIM PUCYHKaM (KHJIKOCTHBIH TE€PMOMETp, TEPMOC,
IICUXPOMETP, TUTPOMETP, IBUTATEIh BHYTPEHHETO CrOpPaHusl, AIEKTPOCKOII, PEOCTar),
COCTaBIIATh CXEMbI AJIEKTPUUYECKUX IENed ¢ MOCIeAOBATENbHBIM U IMapajlielbHbIM
COCIMHEHUEM  DJIEMEHTOB, pa3iuyas YCJIOBHbIE O00O3HAUEHHUS  DJIEMEHTOB
BJICKTPUYECKUX LIETIEH;

. OPUBOJIUTh MPUMEPHl  (HAXOAWTh UWHGOPMAIMIO O MpuUMepax)
IPAKTUYECKOTO HCIONIBb30BaHUA (U3MUYECKUX 3HAHWNA B TOBCEIHEBHOW >KM3HU [IJIS
obecricueHus: OE30MACHOCTH TMPU OOpalieHUH ¢ MPUOOpaMu M TEXHUUYECKUMU
YCTPONCTBAMH, COXPAHEHUS 370POBbS U COOJIOJCHUS HOPM IKOJIOTHYECKOTrO
MOBEJICHUS B OKPYKAKOIIEH Cpee;

. OCYIIECTBIISITh TMOUCK WHMOpMauu (U3HUECKOTO COJACpX)aHUS B
WNuTepHeTe, HAa OCHOBE MMEIOMIMXCA 3HAHWM U MYTEM CPABHEHHS JOTOTHUTEIHHBIX
MCTOYHUKOB BBIICNIATH HH(GOPMAIINIO, KOTOPAs ABISAETCS TPOTUBOPEUUBON HIIH MOKET
OBITh HEIOCTOBEPHOM;

. UCTIONIb30BaTh MPU  BBHIMOJHEHWW  Y4EOHBIX  3aJaHUN  HAY4IHO-
-TIONYJISIPHYIO  JTUTEPATypy (U3HUECKOTO COJEP’KaHUs, CIPABOYHBIE MAaTEpPHUAIBI,
pecypcel cetn MHTepHET, BmameTh mnpuéMaMu KOHCIEKTUPOBAHUS TEKCTa,
npeoOpa3oBaHus HH(DOPMAITUY U3 OJHOM 3HAKOBOI CUCTEMBI B JIPYTYIO;



. co37aBaTh COOCTBEHHbIE MHCHMEHHBIE U KPATKUE YCTHBIE COOOILEHHS,
0000111ast uH(OPMALIUIO U3 HECKOJIBKUX HCTOYHUKOB (PU3NYECKOTO COAEPKAHUS, B TOM
qyciie MyOJMYHO MPEACTABISATh PE3YNbTAThl MPOEKTHON WM HCCIEA0BATEIBCKOU
NEeSATENbHOCTH, IIPU ITOM I'PaMOTHO MCIOJb30BATh U3YUEHHBIA MOHATUWHBIN anmapat
Kypca (pM3HMKH, COIPOBOKIATh BBICTYIIJIEHUE MTPE3CHTALlUEH;

. OpU BBIMOJIHEHUH YYE€OHBIX MPOEKTOB M HCCIEHOBAaHUN (PU3NYECKUX
MPOLIECCOB paclpeAesisaTh 00sI3aHHOCTH B TPYIIE B COOTBETCTBUU C NMOCTABICHHBIMU
3a7la4yaMM, CJIEOUTHh 3a BBINOJHEHUEM IUIaHA JEUCTBUM U KOPPEKTUPOBATH €ro,
aJIeKBaTHO OLICHMBATh COOCTBEHHBIM BKJIAJ B JAEATEIbHOCTh T'PYMIbl, BHICTPAUBATh
KOMMYHUKAaTHBHOE B3aUMO/ICHCTBUE, MPOSBISAA TOTOBHOCTh Pa3peiiaTb KOH(IUKTHI.

K xoniy oOydenus B 9 kjiacce npeaMeTHble pe3yibTaThl HA 0a30BOM YPOBHE
JOJIKHBI OTPaXkaTh CHOPMUPOBAHHOCTD Y OOYUAIOIINXCS YMEHUM:

. UCIIOJIb30BaTh TMOHATHUS: CUCTEMa OTCY€Ta, MarepuaibHas TOYKa,
TPAEKTOPHUS, OTHOCUTEIIBHOCTh MEXaHUYECKOIro JBIKEHU, Aedopmanus (yrpyras,
IUIACTUYECKasl), TPEHHe, [EHTPOCTPEMHUTEIbHOE YCKOPEHHE, HEBECOMOCTh U
Neperpy3Kku, LUEHTP TSHKECTH, aOCONIOTHO TBEPIOE TENO, LEHTP TSHKECTH TBEPAOTO
TeNa, paBHOBECHE, MEXaHWYECKHME KOJeOaHUs W BOJIHBI, 3BYK, HH(Pa3ByK U
yIbTPa3BYyK, 3JEKTPOMArHUTHBIC BOJIHBI, IIKaja 3JIEKTPOMArHUTHBIX BOJIH, CBET,
OJIM30PYKOCTh U JaJTbHO30PKOCTh, CIIEKTPHI UCITYCKAHUS U MOTJIONIECHHUS], alb(a-, beTa-
U TaMMa-u3JIy4eHUs, U30TOIbI, siiepHAast SHEPreTHKA,;

. pa3nuuaTh SIBJICHUS (PaBHOMEPHOE M HEPaBHOMEPHOE NPSIMOJIMHEHHOE
IBI)KEHUE, PABHOYCKOPEHHOE MPSIMOJIMHENHOE JBUKEHNE, CBOOOAHOE MaJeHUE Tell,
paBHOMEpPHOE JIBUJKEHUE 110 OKPYKHOCTH, B3aUMOJEHUCTBUE TE€J, PEaKTHUBHOE
JBIDKEHUE, KoJieOaTebHOE IBMKEHHE (3aTyXarollue U BBIHYKICHHbIE KOJIeOaHMs),
pE30HAHC,  BOJHOBOE  JIBWKEHUE,  OTPaXEHHWE  3ByKa,  IpPsAMOJIMHEIHOE
pacnpocTpaHeHHe, OTPAKEHUE U ITPEIOMIICHHE CBETA, [T0JIHOE BHYTPEHHEE OTPaKEHUE
CBETa, pa3joKEHUE OENoro CBETa B CHEKTP U CJIOXKEHHE CIIEKTPAJIbHBIX I[BETOB,
JUCIIEPCUs] CBETA, €CTECTBEHHAs PaJUOAaKTHBHOCTb, BO3HUKHOBEHHE JIMHEHYATOIO
CHEKTpa W3Jy4yeHUs) MO OMMCAHUIO UX XapaKTEPHBIX CBOMCTB M Ha OCHOBE OIIBITOB,
JE€MOHCTPUPYIOLIUX TaHHOE (PU3MUECKOE SIBICHUE;

. pacrno3HaBaTh MPOSBICHUE H3YYEHHBIX (PU3UUYECKUX SBICHUH B
OKpy’XaroleM Mupe (B TOM uucie (hU3MUecKHue SIBICHUS B MPUPOAE: MPUIUBBI U
OTIUBBI, JBW)XKEHHE IIaHET COJIHEYHON CHUCTEMBI, PEAKTUBHOE JBM)KCHHUE >KHUBBIX
OpraHU3MOB, BOCIPHATHE 3BYKOB JKMBOTHBIMH, 3E€MJIETPSICEHHE, CEUCMHUYECKUE
BOJIHBI, I[yHaMH, 3XO0, IIBETa TeJl, ONTHYECKHUE SBJICHUS B MpPHUPOJE, OUOIIOTUYECKOE
AeficTBUe  BUAMMOIO, YJIbTPAa(UOIETOBOTO W  PEHTTEHOBCKOTO  M3JIy4YEHHUH,
€CTECTBEHHBIN paJOaKTUBHBIN (OH, KOCMUYECKHE JIyUHd, PATUOAKTUBHOE U3ITyUEHHUE
NPUPOAHBIX MHMHEpAJIOB, JCHCTBUE pAJMOAKTUBHBIX W3JIYYEHU Ha OpraHu3M
4eJIOBEKA), MPU 3TOM NEPEBOAMTH NPAKTUYECKYIO 3aJady B Y4YEOHYIO, BBIIEIATH
CYIIIECTBEHHBIE CBOMCTBA (MpU3HAKN) (PU3UIECKUX SBICHHUIA;

. OTKCHIBATh U3yUCHHBIE CBOMCTBA TeJ U (PU3NYECKHUE SIBICHUS, UCTIOIB3YsI
(u3nuecKkre BEIMYHUHBI (CPEIHSIS U MTHOBEHHAs! CKOPOCTh TeJIa IIPU HEPAaBHOMEPHOM



JIBUKEHUH, YCKOpEHUE, MepeMeIeHIe, MyTh, YII0oBas CKOPOCTh, CHJIa TPCHHS, CHIIA
YIIPYTOCTH, CHJIA TSDKECTH, YCKOPEHHE CBOOOIHOTO MaIeHUs, BEC TeJa, UMITYIIbC Tela,
HUMITYJIBC CHJIBI, MEXaHH4YecKass paboTa W MOUTHOCTh, TIOTEHIIUATLHAS SHEPIHs Tea,
MOTHSITOTO HAJ[ MIOBEPXHOCTHIO 3EMJIM, TTOTCHIMAIbHASI SHEPTHS CKATOW TMPYKUHBI,
KHHETUYECKasl DSHEPrus, IIOJHAs MeEXaHW4decKas »dHEPrus, NEpHoJ ¢ dYacToTa
KoJIcOaHMii, IJMHA BOJHBI, TPOMKOCTh 3ByKa M BBICOTA TOHA, CKOPOCTh CBETa,
MOKa3aTelb TMPEIOMJICHUS Cpeabl), TPH ONUCAHWUU TPABWIBHO TPAKTOBATH
(U3HYECKHI CMBICIT UCTIOJB3YEMBIX BEIMYWH, 0003HAYCHHS U CIMHUIIBI (PU3NIECKUX
BEJIMYHMH, HAXOAHUTHh (OPMYIIBI, CBS3BIBAIONINE JAAaHHYI (U3MYECKYIO BEIUYHHY C
JIPYTHMH BEIMYUHAMH, CTPOUTH T'paQUKH HM3YUEHHBIX 3aBUCUMOCTEH (PU3MUYECKHUX
BEJIMYNH;

. XapaKTepU30BaTh CBOMCTBA Tej, (U3MYECKUE SBICHUS M TIPOIECCHI,
UCTIONIb3Ysl 3aKOH COXpPAHEHUS DHEPTHUU, 3aKOH BCEMHUPHOTO TATOTEHUS, MPUHITUTI
CYIIEPITO3UIINHA CHJI, IPUHITUIT OTHOCHUTEIBLHOCTH I anmuies, 3akoHsl HpIOTOHA, 3aKOH
COXpaHCHHUS WMIYJbCa, 3aKOHBI OTPAKCHUS ¢ TMPEIOMJICHUS CBETa, 3aKOHBI
COXPAaHCHHS 3apsJOBOTO M MAacCOBOTO YHUCEN MPHU SACPHBIX PEAKIUAX, MPU ITOM
JaBaTh CIOBECHYIO (OPMYIUPOBKY 3aKOHA W 3alMCHIBATH €ro MaTeMaTHYeCKOe
BBIpAYKCHUE;

. OOBSACHATh (PU3MUYECKHUE TMPOIECCHl U CBOWCTBA TEJI, B TOM YHCIC U B
KOHTCKCTEC  CHTyalldd  IMPaKTHKO-OPHMEHTHPOBAHHOTO  XapakTepa:  BBISBIATH
NPUIUHHO--CIICCTBEHHBIE CBSI3U, CTPOUTH OOBSICHEHHE M3 2—3 JIOTUYECKHX IIaroB C
oropoii Ha 2—3 U3YYCHHBIX CBOWCTBA PU3NICCKUX SBICHUH, (DU3MUECKUX 3aKOHOB HITH
3aKOHOMEPHOCTEI;

. pemats pacuéTHhle 3amaud (OmMUparIIuecs Ha CcuUcTeMy #3 2-3
ypaBHEHUI ), UCTIONB3Ys 3aKOHBI U OPMYJTBI, CBSI3BIBAIOIINE (DH3UUECKIE BEITMUNHBI:
Ha OCHOBE aHalW3a YCIOBUS 3aJadd 3aliChiBaTh KpPaTKOE YCIOBHE, BBISBISTH
HEJOCTAIONMe WM HW30BITOYHBIC JaHHBIC, BBIOMPATh 3aKOHBI W (POPMYIIBI,
HEOOXOJMMBIE IS PEIICHUs, MPOBOJUTH PAcCUEThl M OICHUBATH PEATHCTUIHOCTH
TIOJTyYSHHOT'0 3HAUCHUS (PU3NICCKON BETUIHHBI;

. pacmo3HaBaTh MPOOJIEMbI, KOTOPHIE MOJXKHO pEIIUTh IPU ITOMOIIN
(U3NIECKUX METOJIOB, UCTIOIB3YS OMUCAHHUE MCCIICIOBAHMS, BBIICISAThH IPOBEPSEMOE
MIPEANOI0KEHNE, OLCHUBATh MPABUIBHOCTH MOPSAKA MPOBEACHUS HCCIEIOBAHUA,
JIeNaTh BBIBOJIbI, MHTEPIPETUPOBATH PE3yIbTaThl HAOIIOJEHNU U OTIBITOB;

. IPOBOAUTH OMBITHI 1O HAOMIOACHUIO (U3MUECKUX SIBICHUN WU
¢duznueckux CBOUCTB Tel (M3y4eHHe BTOPOro 3akoHa HbioTOHA, 3aKOHA COXpAaHEHUS
SHEPTUH, 3aBUCUMOCTh TIepHUoja KoJieOaHU MPYKMHHOTO MasgTHHUKA OT MaccChl Tpy3a
U KECTKOCTH TPYKHHBI W HE3aBHUCUMOCTh OT AaMIUIUTYJbl MaJIbIX KOJeOaHMi,
MPSMOJIMHEWHOE PAaCIpOCTPAHEHHUE CBETAa, pa3jioKeHHWE OeJoro CBeTa B CIIEKTP,
M3y4eHHE CBOMCTB HM300paXCHHsI B IJIOCKOM 3€pKalieé W CBOWCTB H300paKCHUS
mpeaMeTa B coOMparomieit TuH3e, HAOMIOACHUE CIUIONIHBIX W JIMHEHYAThIX CIEKTPOB
M3ITYYCHHS): CaMOCTOSITEIbHO COOMpaTh YCTAHOBKY W3 M30BITOYHOTO Habopa
000pyIOBaHMSs, OTMMMCHIBATH XOJI OTIBITA U €r0 PE3YNIBTATHI, (JOPMYITHPOBATH BHIBOBL;



. MPOBOAUTH MPH HEOOXOAMMOCTH CEPHUIO MPSMBIX U3MEPEHUH, Onpenesis
CpellHee 3HauyeHue H3MepsieMoil BelWYuHbl ((POKYCHOE paccTOsiHHE coOuparouiei
JIMH3bI1), 000CHOBBIBATh BHIOOP criocoba n3MepeHus (M3MEepUTENBHOrO Mpudopa);

. MPOBOAUTH HCCIIEJJOBAHUE 3aBUCUMOCTEH (DU3MUECKUX BEIUYHH C
HCTIOJB30BAaHUEM TMPSMBIX H3MEpPEHUH (3aBHCHUMOCTh IYyTH OT BPEMEHH TIpHU
PaBHOYCKOPEHHOM JIBIDKEHUH 0€3 HaudalbHOH CKOpPOCTH, MepHoAa KoJeOaHui
MaTeMaTHYECKOTO MasiTHUKA OT AJTUHBI HUTH, 3aBUCHIMOCTH YTJIa OTPa’KeHHUs CBETa OT
yIJla MajeHus U yria OpeloMIICHUs OT yIila MajeHus): IIaHUPOBaTh MCCiel0BaHuE,
CaMOCTOSITETFHO COOMpaTh YCTaHOBKY, (DUKCHpPOBATh pE3YNbTAThl IOTYYCHHON
3aBHCUMOCTH ()M3MUECKUX BEIUYHMH B BUJE TAONHIl U TPaHUKOB, JIaTh BHIBOABI IO
pe3yibTaTaM MCCIIEeIOBAHUS;

. NPOBOJIUTh KOCBEHHBIC H3MEPCHHUS (PUINYECKUX BEIUYHH (CpPETHSS
CKOpPOCTh W YCKOpEHHE Teja TMpH pPaBHOYCKOPEHHOM JIBIDKEHUH, YCKOpPEHUE
CBOOOMHOTO MaJCHHs, >KECTKOCTh MPYXKHUHBI, KOIPPHUIUEHT TPEHUS CKOJIBKEHUS,
MexaHudeckas padoTa U MOIIHOCTbh, YaCTOTa M TIeproJI KoJeOaHni MaTeMaTHYeCKOTO
U MIPY>KUHHOTO MasTHUKOB, ONTHYECKAs CHJIa COOMpAIOIICH JTHH3BI, paJiOaKTHBHBIN
(GOH): TUTAHMPOBAaTH HW3MEpPEHUS, COOMpPATh OSKCICPUMEHTAIBHYIO YCTAaHOBKY W
BBITIOJIHATh U3MEPEHUsI, CIEIysl MPEAIOKEHHOW WHCTPYKIIUHU, BBIYHUCIISATH 3HAUCHUE
BEJIMYUHBI W AHAIM3HPOBATH TMONYYCHHBIE pE3YIbTaThl C YYE€TOM 3aJaHHON
TIOTPEITHOCTH U3MEPEHUIA;

. coONroaTh TpaBWia TEXHUKH O€30MacHOCTH Tpu  pabore ¢
71a00paTOPHBIM 000PYI0BAHUEM;
. pa3nuyaTh OCHOBHBIC MPU3HAKH W3YYCHHBIX (PU3NICCKUX MOJICIICH:

MaTepHualibHas TOYKa, a0COJIOTHO TBEPAOE TENO, TOYCUHBIH MCTOYHHMK CBETa, JyY,
TOHKAsl JIMH3a, IUTAHETapHasi MOJEJIb aToMa, HYKJIOHHAsI MOJIeNIb aTOMHOTO SI/Ipa;

. XapaKTepu30BaTh MPHUHIUIBI JIEUCTBUS H3YYEHHBIX MPUOOPOB U
TEXHUYECKUX YCTPOWCTB C OMOPOM Ha WX ONUCAaHUA (B TOM YHCIE: CIHIAOMETD,
JATYUKHU TIOJIOKEHHMsSI, PACCTOSHUSL U YCKOPEHHUS, PAKeTa, XOJOT, OYKH, MEPUCKOIL,
doToanmapar, ONTHYECKHE CBETOBOJbI, CIIEKTPOCKOII, T03UMETp, Kamepa Bunbcona),
UCITIONIB3YS 3HAHUS O CBOMCTBAX (PU3MUECKUX SBJICHUM M HEOOXOIMMbIC (PU3HUECCKUC
3aKOHOMEPHOCTH;

. UCIIOJIb30BAaTh CXEMBI U CXEMATHYHBIE PUCYHKU U3YYCHHBIX TEXHUYECKUX
YCTPONCTB, U3MEPUTEIHHBIX TPHOOPOB U TEXHOJIOTHUECKHUX MPOIIECCOB MPHU PEIICHUN
y4e0HO--TIPAaKTHUECKHUX 3aJ1ay, ONTUYECKUE CXEMBI NIl TIOCTPOCHUS M300paKeHUN B
MJIOCKOM 3€pKajie ¥ COOMPAOIIEH JTNH3E;

. OPUBOJIUTh TMPUMEPHl  (HaXOAWTh HWHGOOpPMAIMIO O MpUMepax)
MPAKTUYECKOTO MCIOIB30BaHMs (DU3UUECKUX 3HAHWN B TIOBCETHEBHOW >KWU3HU IS
oOecrieueHusi 0€30MaCHOCTA TIPH OOpaleHWH ¢ TMpUOOpaMU M TEXHHUYECKUMHU
YCTPONCTBAMH, COXPAHEHUS 370POBbSI W COOJIOJCHUS HOPM JKOJIOTHYECKOTO
MOBEJICHUS B OKPYKAIOIIEH CPEJE;

. OCYIICCTBIISITh TMOWUCK WHMOpMauu (U3HUECKOTO COACpPXKAHUS B
WNuTeprere, caMocToATeNbHO (DOPMYNIHpYS TMOWUCKOBBIA 3alpoc, HAXOIUTh IMYTH



OIpeJeNeHHs] JOCTOBEPHOCTH MOJYYEHHOW HH(POpMalMyd Ha OCHOBE HMEIOLIUXCS
3HAHUM U JTOTIOJTHUTEIbHBIX HICTOYHUKOB;

. UCIIOJI30BaTh NPH  BBINOJIHEHUM  Y4YEOHBIX 3aJaHUM  HAy4HO--
NOMYJSIPHYIO JIUTEPATYPY (PU3MUYECKOr0 COAEpPKAHUsS, CIPABOUYHBIE MaTepUalbl,
pecypcel cetn MHTepHeT, Bianerb NpuéMaMH KOHCHEKTUPOBAaHUS TEKCTa,
npeoOpa3zoBaHusl HHGOPMAUU U3 OAHOW 3HAKOBOM CUCTEMBI B IPYTYIO;

. co3faBaTh COOCTBEHHbIE MUCbMEHHbBIE U YCTHBIE COOOILEHUS Ha OCHOBE
uH(pOpMAIMM M3 HECKOJbKMX HCTOYHUKOB (DU3UYECKOTO COAEp:KaHUs, MyOJTUUHO
MPEACTABIATh PE3YJbTAThl MPOCKTHOW MM HUCCIEAOBATENBCKOW AESITENbHOCTH, MPHU
3TOM I'PaMOTHO HUCITOJIb30BaTh U3YYECHHBIN TOHATUWHBIN alllapaTr u3y4acMoro pas3ziesia
(GU3MKKM M CONMPOBOXIATh BBICTYIUICHUE Mpe3eHTalel ¢ y4éToM OcOOEHHOCTeH
ayJIMTOPUU CBEPCTHUKOB.



YYEBHO-METOANYECKOE OBECIIEYEHUME
OBPA3OBATEJIBHOI'O ITPOLHECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IJI11 YYEHUKA

1. 1. M.A. Iléprimikun, A.U. UBanoB «®u3uka 7 kiacc», ba3oBwiil ypoBeHb
Mocksa «lIpocBemenue» 2023 r.

2. YueOHuk: A.B. IIépsimkun, «duzuka 8 xkiaace», M., «JIpoday

3. YueOnuk: A.B. Il€primkun, «duzuka 9 xnace», M., «JIpoda»

4. B.H.Jlykamuk «COopHUK 3amad 1o ¢usuke mis 7-9 kimaccoBy M.,
«IIpocsemenue», 2013 r.

METOANYECKHUE MATEPHUAJIBI JIS1 YUUTEJIA

1. ®wusuka. OnopHble KOHCHEKTHI U pasHoypoBHeBbie 3amanus 8 (E. A.
Mapon) — Cn6. OOO «Buxropust turocy, 2013

2. @usuka. Pabouas terpanp. 9 kmacc (aBtopel T. A. XawnanoBa, H. K.
XannaHoB), JIpoda, 2013

3. Junaktuueckuid Matepuan mo ¢usmke g cpeaHeidt mkomsl (H. B.
Cwmupsos, U. b. CmupraoBa) — Cn6.: llkonpHas nura, Jlema, 2012.

4. Hcropuuexue 0630psl B Kypce Gpusnku cpeanedt mkoisl (B.M. JlykoB)-M.:
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HUPPOBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCBI CETHU
HUHTEPHET

Jlns  wHGOPMAIMOHHO-KOMITBIOTEPHON TOJICP)KKH  YUeOHOTO TIpoliecca
MPEIoJIaraeTcsl HMCIOJBb30BaHUE CICAYIOMMUX ITM(POBBIX 00pa30BaTEIBLHBIX
PECYPCOB, pealln3yeMbIX C MIOMOIILIO ceTH MHTepHEeT:

No | Ha3zBaHue caiita DNeKTPOHHBIN azipec

1. | Kommekmus LIOP http://school-collection.edu.ru

2. | Komeknus http://experiment.edu.ru
«EcTecTBEHHOHAyYHbIE

AKCHEPUMEHTHIY: PU3UKA
3. |Mup ¢u3uku: dusudeckuii | http://demo.home.nov.ru
OKCIIEPUMEHT



http://school-collection.edu.ru/
http://experiment.edu.ru/
http://demo.home.nov.ru/

dusuka B annumanuun

http://physics.nad.ru

HNHuTepreT ypoku

http://www.interneturok.ru/distancionno

@dusuka BOKpYr Hac

http://physics03.narod.ru

N o oA

dusuka.py: CalT 1A
ydalluxcs W IIperojasaTesen
buzuku

http://www.fizika.ru



http://physics.nad.ru/
http://physics03.narod.ru/
http://www.fizika.ru/

