AHHOTAIIUSA K PABOYEN AJJAIITUPOBAHHON OCHOBHOH
OBPA3OBATEJILHOH IPOTPAMME OCHOBHOT' O OBIIIETO
OBPA3OBAHHS OBYYAIOIIUXCSI C 3AJIEPKKOM
INCUXNYECKOI'O PASBUTHA (3ITP) 11O ®PU3UKE JJIA 9 6 KITACCA
MMOACHHUTEJIbBHASA 3AIIMCKA

[TpumepHas paboydas nmporpamma o Gu3uKe st 00yJaromuxcs ¢ 3a1ePKKON
NCUXU4YecKoro pa3Butus (nanee — 311P) Ha ypoBHE OCHOBHOTO 00IIIET0 00pa3oBaHus
MOATOTOBJIEHa Ha ocHOBe denepaibHOr0 rocyAapCTBEHHOrO 00pa30BaTEIBHOTO
CTaHapTa OCHOBHOTO 00111ero oopazoBanus ([Ipuka3z Munnpocsemnienus Poccun ot
31.05.2021 r. Ne 287, 3apeructpupoBan MUHHCTEPCTBOM IocTUIIMU Poccuiickoit
®deneparuu 05.07.2021 1., per. Homep 64101) (manee — ®I'OC OOO0), [TpumepHoit
aJanTUPOBAHHOW OCHOBHOM 0Opa3oBaTEIbHON NpPOrpaMMbl OCHOBHOTO OOIIETO
oOpazoBaHus OOydYalOmMMXCS C 3aJEPKKOM TMCUXMYECKOTO pa3BUTHUS (fanee —
[TAOOIT OOO 3IIP), IlpumepHoii pabouell HpOrpaMMbl OCHOBHOTO OOIIETO
oOpazoBanus 1o mnpeamery «dPusukay, KoHuenmuu mnpenojaBaHus y4eOHOTO
npeamera «duszrkay B oOpazoBaTeNbHBIX opranuzanusiax Poccuiickoit deaeparumy,
peanu3yloIuX OCHOBHBIC 00Ieo0pa3oBaTelibHble IporpaMmsbl, [IpumepHoit
MporpaMMbl BOCHUTAHMS, C YYETOM pPacCIHpeeICHHBIX MO KJIacCaM MPOBEPSEMBIX
TpeOOBaHUM K  pe3yJbTaraM  OCBOCHHUS  AJAITUPOBAHHOM  OCHOBHOM
o0pa3oBaTeILHON MPOTPaMMbl OCHOBHOTO OO0Iero oOpa3oBaHUs OOyYaIOIIUXCS C
3a€P>KKOU MICUXUYECKOTO Pa3BUTHSL.

ConepxaHue NporpaMMbl HalpaBieHO Ha (OPMHUPOBAHHE €CTECTBEHHO-
HAyYHOM TPaMOTHOCTH YYalUXCSd M OpraHu3alyi0 Uu3yuyeHHs QUMK Ha
JESATEIbHOCTHOM OCHOBE. B HEW yuyWTHIBAlOTCA BO3MOYKHOCTH IIpEaMETa
B peamm3anuu TpeboBanuit PI'OC OOO x MmIaHUPyeMbIM JUYHOCTHBIM U
METaIrpeMETHBIM pe3yJibTaTaM OOYyYeHHS, a TaKXKe MEXKIPEIMETHBIE CBSI3U
€CTECTBEHHOHAYYHBIX Y4YEOHBIX TMPEIMETOB Ha YPOBHE OCHOBHOTO OOIIETO
obpazopanus. CoorserctByer I[IOOIT OOO.

BaxneiliuM HampaBlieHHUEM JESITEIBHOCTH II0 peain3alluu  IpeaMeTa
«M300pa3uTennbHOE  MCKYCCTBO»  SBJISIETCS  (POPMUPOBAHUE  KOPPEKIIMOHHO-
pa3BUBAIOILIEH Cpeibl yPOKa B paMKaxX paOOThl yUPEkKICHHUS, KaK 0a30BOM MIIOMIAKH
UIIK TIITPO TO.

[Iporpamma no u3uke ycraHaBIMBaeT paclpeieiieHue yueOHOro MaTepuana
1o rojaM o0ydeHus (1o Kjaccam), mpejjiaracT IpUMEpPHYIO MOCIeA0BaTEILHOCTD
M3YUYEHHS] TEM, OCHOBAHHYIO HA JIOTMKE Pa3BUTHS MPEIMETHOTO COJEPKAaHUS U
yuéTe BO3PACTHBIX OCOOCHHOCTEH 00yJarommxcs.

OBIIASA XAPAKTEPUCTUKA YYEBHOI'O IPEIMETA «®U3UKA»

Kypc duszukn — cucremooOpasyromuil il €CTECTBEHHOHAYYHBIX YUEOHBIX
MIPEIMETOB, MOCKOJBKY (PU3NYECKHE 3aKOHBI JIS)KAT B OCHOBE MPOIIECCOB U SBJICHUM,
M3y4aeMbIX XHUMHEH, OWOJOTHEH, acTpoHOMHMEW U (u3ndeckol reorpaduet.
®us3nka — 3TO MNPEAMET, KOTOPBIA HE TOJBKO BHOCHUT OCHOBHOM BKJAJ B



€CTECTBEHHOHAYYHYIO KapTUHY MHUpPa, HO M TPEAOCTaBIIACT HaWOOJee SCHBIC
oOpa3lbl TPUMEHEHUS! HAYYHOT'O0 METOJa IMO3HAHUA, T.€. Crocoba MOTydYeHHUs
JIOCTOBEPHBIX 3HaHMI 0 Mupe. HakoHel, pusnka — 3TO MpeaAMET, KOTOPbIN HapsIy
C JpYTMMH €CTECTBEHHOHAYYHBIMU MpPEIMETAMU JOJDKEH JaTh IIKOJIbHUKAM
MpeAcTaBlieHUe 00 YBIEKATEIbHOCTH HAYYHOTO HCCIEIOBaHUS W PaJoCTH
CaMOCTOSITEJILHOT'O OTKPBITHS HOBOTO 3HAHMSI.

Opnna w3 THaBHBIX 337a4 (PU3MYECKOTO 00pa3oBaHUs B CTPYKType OOLIEro
oOpa3oBaHUsI COCTOUT B (POPMUPOBAHWHM E€CTECTBEHHOHAYYHOW TPAMOTHOCTH U
MHTEpeca K HAyKe y OCHOBHOM MacChl OOYyYarOIIMXCs, KOTOpbIE B JaJIbHEHUIIEM
OyIayT 3aHATHI B CaMbBIX pa3HO 00pa3HBIX cdepax nesarenbHOCTH. Ho He meHee
BOKHOM 3a7ayveil sIBISETCS BBISBIICHHE W TOJrOTOBKA TaJaHTJIUBBIX MOJIOJBIX
JIOJIeW Ui TMPOJOJDKEHUS 00pa3oBaHUS M JajdbHEWIed mpodeccuoHanIbHOM
JIEATEIIbBHOCTH B 00JIACTH €CTECTBEHHOHAYYHBIX MCCJICIOBAHUN U CO3/JaHUU HOBBIX
TexHoJoTuii. COrJIacHO MPUHATOMY B MEXIYHAPOAHOM COOOIIECTBE OIMPEACIICHHUIO,
«EcrecTBeHHOHay4YHasi TPaMOTHOCTb — 93TO CIIOCOOHOCTh YENOBEKa 3aHUMAaTh
AKTUBHYIO TPAXKJAHCKYIO TTO3UIMIO TI0 OOIIIECTBEHHO 3HAYUMbIM BOIIPOCAM, CBSI3aH-
HBIM C €CTECTBEHHBIMU HAayKaMU, U €r0 TOTOBHOCTh MHTEPECOBATHCS €CTECTBEHHO-
Hay4YHbIMU HesiMU. HaydyHO TpaMOTHBIA YEIOBEK CTPEMUTCS Yy4dacTBOBaTh B
apryMEHTUPOBAHHOM OOCYXXJIEHUH TpPOOJEM, OTHOCSIIMXCA K ECTECTBEHHBIM
HayKaM U TEXHOJIOTHSAM, YTO TPEOYET OT HETO CIICTYIOIINX KOMIIETEHTHOCTEH:

=

Hay4YHO OOBSICHSITH SIBJICHHA,

OLICHUBATh U ITIOHUMAThb 0COOEHHOCTH HAay4YHOIr'0 UCCJICA0OBAaHNAA,

3. HHTCPIPCTUPOBATL JAHHBIC KW HCIIOJb30BATb HAYYHBIC HOKAa3aTCIIbCTBA IJIA
IMOJIYy4YCHUA BBIBOJOB.

N

N3yyenue ¢Gu3nkn CcrnocoOHO BHECTH pelIAIIUKA BKiIaa B (popMupoBaHue
€CTECTBEHHOHAYYHON IPaMOTHOCTH 00YyYarOLIUXCsl.

HEJU U3YUYEHUSA YYEBHOI'O ITPEJMETA «®U3UKA»

[enmu wu3ydyeHuss (U3UKK Ha YpPOBHE OCHOBHOIO 0OIIEro oOpa3oBaHUS
onpenenensl B KoHuenuuu mnpenoaaBaHusi y4yeOHoOro mnpeamera «Pusnkay B
oOpa3oBarenbHbIX opraHuzanmsx Poccuiickoit ®Denepauuu, pean3yOMMUX
OCHOBHBIE  00I11€00pa3oBaTeNbHbIE MPOTPAMMBI, YTBEPKIEHHON pElIeHHEM
Komnerun MunucrepctBa npocseiienusi Poccuiickoit ®enepauun, mpoTOKoJI OT 3
nexadpst 2019 r. Ne [1K-4BH.

Henu nzydenust GU3MKu:

o TMpuOOpeTeHHWe UWHTEpeca ¢ CTPEeMJICHUS OOydJaromuxcsi K HayqIHOMY
W3YYCHHUIO TPUPOMBI, Pa3BUTHE WX HWHTE/UICKTYaJIbHBIX W TBOPYCECKUX
CIIOCOOHOCTE;

e Ppa3BUTHC TMPEACTABICHUH O HAYYHOM METOJAC IO3HAHHWS U (OPMHPOBAHHE
MCCJICIOBATEILCKOTO0 OTHOIIICHUS K OKPYKAIOIUM SBJICHUSIM;

o (opMupoBaHHE HAYYHOTO MHUPOBO33PEHHUS KaK pE3ysibTaTa H3yYCHHS OCHOB
CTpPOEHUS MaTepuu U QyHIaMEHTAIBHBIX 3aKOHOB (DM3UKU;



o (opmupoBaHUE TMpEACTAaBICHUN O pond GU3UKK IS Pa3BUTHUS  JPYTUX
€CTECTBEHHBIX HAYK, TEXHUKH U TEXHOJIOTHUIA;

e pa3BUTHE MPEACTABJICHUN O BO3MOXKHBIX cepax Oyayuieil npodeccuoHanbHOM
JeSITeIbHOCTH, CBSI3aHHOM ¢ (PU3MKOM, MOATOTOBKA K JaJbHEHIIeMy 00y4EHUIO B
3TOM HAINpPaBJICHUU.

JlocTwkeHne »STUX LeJell Ha ypOBHE OCHOBHOTO 00Imero o0Opa3oBaHUs
00ecreunBaeTCs PEIICHUEM CIIETYIOMUX 3a4au:

o TMpHOOpETEHHE 3HAHUNA O TUCKPETHOM CTPOEHUHU BEIECTBA, O MEXAHUYECKUX,
TEIUIOBBIX, JIEKTPUUYECKUX, MATHUTHBIX U KBAHTOBBIX SIBJICHUSX;

o IpPHOOpETEHHE YMEHHUHM ONHMCHIBaTh MU OOBSACHATh (PU3MUECKHE SIBJICHUS C
UCII0JIb30BAaHUEM IIOJIyYCHHBIX 3HAHUI;

¢ OCBOEHHE METOJIOB PELIECHHUS NPOCTEUIINX PACUETHBIX 3a/1a4 C UCIOJIb30BAHUEM
(pU3HUECKUX MOJIENEH, TBOPUECKUX U MPAKTUKOOPUEHTUPOBAHHBIX 33]1a4;

e pa3BUTHE YMEHHMH HaONIOAATh NPUPOJHBIE SIBJICHUS M BBINOIHATH OIBITHI,
1abopaTopHbIe pabOTHI U HIKCIIEPUMEHTAIIbHBIE UCCIEA0BAHMS C UCIIOIb30BAaHUEM
M3MEPUTENBHBIX TPUOOPOB;

¢ OCBOEHHE NMPUEMOB pabOTHI ¢ HHPOPMALHEN (PU3NUECKOTO COACPIKAHMS, BKITFOYAS
MH(}OpMAIUI0O O COBPEMEHHBIX JOCTHKEHUAX (DU3UKH;, aHAIU3 U KPUTHUYECKOE
OllIEHHMBaHKE UH(POpPMALUY;

e 3HAKOMCTBO cO cdepamMu NpoecCHOHATBLHONW AESITENbHOCTH, CBSI3AHHBIMHU C
(U3MKON, U COBPEMEHHBIMU TEXHOJIOTMSIMH, OCHOBAHHBIMH Ha JIOCTHXKEHUSX
(u3HUeCcKOl HayKH.

MECTO YYEBHOI'O ITIPEJIMETA «®U3UKA» B YYHEBHOM IIJIAHE

B cootBerctBun ¢ ®PI'OC OOO Pusuka siBnserca 00sS3aTeIbHBIM TPEIMETOM
Ha YpOBHE OCHOBHOIO oOmiero ooOpa3oBaHus. YueOHbIA mnpeaMer «Duznkay
peanu3yercs Kjaccax 3a cuer 00s13aTeIbHOM YacTu y4eOHOro IIiaHa.
B pamkax amantupoBaHHO# 00pa3oBaTenbHON Tporpammbl g Aeteit ¢ THP Ha
uzydeHue ¢usuku B 9 Kjacce OTBOAUTCA MO 2 yaca B Henmemto, U3 pacuéra 34
ydeOHbIe Heienu B roj1. O0mmii 00beM 3a yueOHbIN roa 68 4acoB B TO/I.

COJAEPKAHUE YYEBHOI'O IIPEJIMETA «®U3UKA»»
N3yuaemas tremaruka copnaaaet ¢ [IOOIT OOO.
9 KIIACC

PA3JIEJI 1. MEXAHUYECKUE SABJIEHUSA (28 Y)

Mexanuyeckoe JBHkeHHe. MarepuanibHas Touka. Cucrema  OoTcuéra.
OTHOCHUTEIIBHOCTh MEXAHMYECKOTo JBHKEHHUA. IIpHMHIMI OTHOCUTEIBHOCTH
lNanmunesa.  PaBHOMepHOE — mpsMOJMHENHOE  ABMKEHUE.  HepaBHOMepHOe
NpSAMOJIMHEWHOE JBHKeHUEe. CpelnHssi W MIHOBEHHas CKOpPOCTh Tella IMpHU
HEPaBHOMEPHOM [IBJKCHUU.

VYckopenue. PaBHOyckopeHHOe mpsMoiuHeiiHoe —aBuxkeHue. (CB0OOJHOE
nageHue. OnsiTel [anues.



PaBHOMepHOE nABIKEHHE TIO OKpyx)HOcTU. llepuoxg um wactora oOpaiieHus.
JIuneiHas U yrioBas CKOpOCTHU. LleHTpocTpeMUTENBHOE YCKOPEHHUE.

WNuepuws. Ilepssiii 3ak0oH HeroTona. Bropon 3akoH Herotona. B3aumonencreue
ten. Tperuit 3akoH HeroToHa. [IpuHIMn cyneprno3uiuu Cull.

Cuna ynpyroctu. 3akoH ['yka. Cuna TpeHus: cuiia TPEHHUs CKOJIbKEHHS, CHUJia
TPEHHUS TTOKOS, IPYTHE BH]IBI TPCHHSIL.

Cuna TSKECTH W 3aKOH BCEMUPHOIO TATOTEHHS. Y CKOPEHHE CBOOOIHOIO
najenus. JIBuxenue mianet Bokpyr Comnnua (MC). IlepBast kocmMuyeckasi CKOPOCTb.
HeBecoMoCTh U EperpysKu.

PaBHOBecue martepuanibHOM TOUKM. AOCOMIOTHO TBEpHOE Teno. PaBHOBecue
TBEPOTrO TeJIa C 3aKPEIUIEHHOM OChO BpallleHHus. MoMeHT cuibl. LeHTp TskecTn.

Nmnynec Tena. M3mMenenue ummynbca. Mmmynsc cuibl. 3aKOH COXpaHEHUs
umiyibca. PeaktuBHoe nBmwxkenue (MC). Bkian poccuiickuX H 3apyOeiKHBIX
YUEHBIX-(DU3UKOB B pa3BUTHE HAYKH, TEXHUKH U TEXHOJIOTHI.

Mexanuueckasi paboTa U MOIIHOCTh. PaboTa CUIl TAXKECTH, YIPYTOCTH, TPEHHUS.
Cesi3p sHepruu u paboThl. [loTeHuManbHas »HEpPrust Teja, MOJHATOTO Haj
IIOBEPXHOCTHIO 3eMIIH. [loTeHIManbHas SHeprus CxxaTou npyxuHsl. Kunernueckas
sHeprud. Teopema O KMHETUYECKON SHEPIHH. 3aKOH COXPAHEHUS W WU3MEHEHMS
MEXaHHYECKON JHEPTUH.

Jemoncmpayuu

1. HaGmonenne MeXaHWYEeCKOTO ABWKEHHUS Tella OTHOCUTEIBHO Pa3HBIX Tel
OTCYETA.

2. CpaBHEeHHE TIyT€d W TPACKTOPUM JBHXKEHUS OJIHOITO W TOrO K€ Tena

OTHOCHUTEJIBHO PAa3HbIX TEJl OTCUETA.

N3MepeHune CKOpOCTH U YCKOPEHUS MPSIMOJTMHEMHOTO JIBUKECHHS.

HccnenoBanne Mpu3HAKOB PABHOYCKOPEHHOTO JBUKEHUS.

HaOmronenue ABUKEHUsI TeJia Mo OKPYKHOCTH.

S

Habmonienue MexaHM4eCKHX SIBJICHHUM, MPOUCXOISAIIMX B CHCTEME OTCUETa
«Tenexka» npu €€ paBHOMEPHOM M YCKOPEHHOM JBW)KECHUU OTHOCHTEIBHO
KaOuHeTa (QU3UKHU.

7. 3aBUCUMOCTb YCKOPEHUS T€JIa OT MACChI TEJA U IEWCTBYIOIIEH HA HETO CUJIBI.
8. HabmroieHre paBeHcTBa CUII IIPU B3aUMOJICHCTBUH TET.

9. I3MeHeHue Beca Tea IpU YCKOPEHHOM JBUKEHUU.

101lepenaua ummyiibca npu B3aMMOJEUCTBUM TEIL.

11.1IpeoOpa3oBaHus S3HEPTUN TIPU B3aUMOJICHCTBUH TEII.



12.CoxpaHeHHe UMITYJIbCa IPU HEYIIPYTOM B3aMMOIEHCTBUU

13. CoxpaHeHHEe UMIIYyJIbca MPU a0COJIIOTHO YNPYroM B3aUMOJICHCTBUH.
14. HaGmroneHue peakTUBHOTO JIBUKEHUS.
15. CoxpaHeHHE MEXaHUYECKOW PHEPrUU MPU CBOOOHOM MaJICHUMU.
16. CoxpaHeHME MEXaHUYECKOW DJHEPruu MNOpH ABHKEHUM Tella MO/
JICUCTBUEM NPYKUHBIL.
JlabopamopHusie padbomsl u onvimaol

1. KoHCTpyHpoBaHue TpakTa Ui pa3roHa U JaJbHEUIIErO PABHOMEPHOTO
JIBUOKEHUS [IapUKaA WUJIU TEJIEKKH.

2. OnpenieneHne cpeaHeld CKOPOCTH CKOJIBKEHUsI OpycKa Wi JBUKEHUS
[IapUKa MO HAKJIOHHOW MJIOCKOCTH.

3. OnpeneneHne yCKOpPEHUs Tejla IPU PaBHOYCKOPEHHOM JBHMKEHUH IO
HAKJIOHHOM INIOCKOCTH.

4. MlccnenoBaHne 3aBUCHMMOCTH IIYTH OT BPEMEHHU NPU PABHOYCKOPEHHOM
JBM)KEHUM 0€3 HayaJbHOW CKOPOCTH.

s.IIpoBepka ruUmoOTE3Bl: €CIU TIPU PABHOYCKOPEHHOM JABM)KEHUM 0€3
HAYJIBHOW CKOPOCTH IIyTH OTHOCATCA KakK psJi HEYETHBIX YHCEI, TO
COOTBETCTBYIOIIME IPOMEKYTKH BPEMEHU OJNHAKOBBI.

6. UcciiemoBaHnEe 3aBUCHUMOCTH CHJIBI TPEHUS CKOJIBKEHUS OT CHIIbI
HOPMAJIBHOT'O JABJICHUS.

7. Onpenenenue kod(puieHTa TpeHUsI CKOJIbLKEHUS.

8. OnpeneneHne )XECTKOCTU MPYKUHBIL.

9. Onpenenenune padoThl CUIIbI TPEHHUS IIPU PABHOMEPHOM JIBHKEHUHU TEJIa IO
TOPU30HTAJIBHON ITOBEPXHOCTH.

10.Onpenenenne pabOThl CHJIBI YOPYrOCTH NOpU TOABEME TIpy3a C
HCIIOJIb30BaHUEM HEMOABUYKHOTO U MTOJIBUKHOTO OJIOKOB.
11. MI3yuyeHue 3aKOHa COXpaHEHUsI DHEPTUH.

PA3JEJ 2. MEXAHUYECKHUE KOJIEBAHUS U BOJIHBI (12 4)

KonebarensHoe naBuxkeHne. OCHOBHBIE XapaKTEPUCTUKU KOJICOAHUN:
MEPUO/I, YACTOTA, AMILUIUTYZIa. MaTeMaTUYECKUHU U MPY>KUHHBIN MAATHUKH.
IIpeBpaltieHrue HEPTrUM Ipu KojaebaTeIbHOM JBUKCHUU.

3aryxaromnipe kojiebaHus. BpIHyXAeHHbIe KoJieOaHusi. Pe3oHanc.
MexaHuueckrue BOJIHBI (BOJIHOBOE ABHXKEHHE). CBOMCTBA MEXaHUUYECKUX
BOJIH. [IpogonbHbIe U MomnepedHble BOJHBI. J{JTMHAa BOJHBI U CKOPOCTH €€
pacnpocTtpaHeHuss. MexaHnyecKrue BOJIHBI B TBEPAOM Tejle, CEHCMHUYECKUE
BoJiHbI (MC).

3Byk. ['pomKkocCTh 3ByKa U BeicoTa ToHA. OTpaxkenue 3Byka. Undpa3Byk u
YJIBTPa3BYK.

Hemoncmpayuu



1. Habnronenne kosie0aHui Ted TOJ JCHCTBUEM CHUJIBI TSKECTH W CHUJIBI
YIOPYTOCTH.
2. Habmonenue konebaHuil rpy3a Ha HUTU U Ha TIPYKUHE.
3. HaOmonenue BoIHYXJIEHHBIX KOJI€OaHU U pe30HaHCcA.
4. PactipocTpaHeHne NpoJI0JbHBIX U MOIEPEYHBIX BOJH (HA MOJIEIIN).
5. HaOmoneHne 3aBUCHMMOCTH BBICOTHI 3ByKa OT YaCTOTHI.
6. AKyCTUYECKUU PE30HAHC.
Jlabopamopnwvie pabomot u onvimot

1. OmipesienieHne 4YacTOThl M MEpuojJia KOJIeOaHWM MaTeMaTHYECKOTro
MasiTHUKA.

2. OnpeneneHre 4acToThl U Iepuojia KojaeOaHui Npy>KUHHOTO MasiTHUKA.

3. UccnenoBanue 3aBUCHUMOCTH IIepuojia KOoJeOaHUM MOABELIEHHOIO K
HUTHU T'py3a OT JJIUHbI HUTH.

4. VccnenqoBaHue 3aBUCUMOCTH Ilepuoja KojeOaHUuN MNpyKUHHOIO
MasiTHUKa OT MaccChl Ipy3a.

5. IIpoBepka HE3aBUCUMOCTH Mepuoia KojieOaHu rpys3a, NOJABEIIEHHOTO
K HUTH, OT MacChl rpy3a.

6. ONBITHI, JEMOHCTPUPYIOIIME 3aBUCHMOCTh IEepHoja KoJieOaHUM
MNPY>KUHHOTO MAasiTHUKA OT MAacCChl I'py3a U )KECTKOCTHU MPY>KUHBI.

7. 3Mepenne yckopeHusi CBOOOJHOTO MaACHUs.

PA3JIEJI 3 QJIEKTPOMATI'HUTHOE I1OJIE U 3JIEKTPOMAI'HUTHBIE
BOJIHBI (9)

DJIEKTPOMArHUTHOE  TOJE.  ODJEKTPOMAarHuTHele  BOJHBL.  CBOMCTBa
DJIEKTPOMArHUTHBIX BOJIH. [MIkana DIIEKTPOMArHUTHBIX BOJIH.
Hcnonp30BaHue 2JIEKTPOMArHUTHBIX BOJIH JUISL COTOBOM CBS3H.

DnekTpoMarHuTHas npupoaa ceera. CkopocTh cBeTa. BoiHOBBIE CBOMCTBA
CBETA.

Jemoncmpayuu

1. CBO¥iCTBA 3JIEKTPOMArHUTHBIX BOJIH.
2. BoHOBBIE CBOMCTBA CBETA.
Jlabopamopnvie pabomut u onvimot

1. 3ydyeHne CBOMCTB AJIEKTPOMArHUTHBIX BOJIH C MOMOIIbI0O MOOMIIBHOTO
TenedoHa.

PA3JIEJI 4. CBETOBBIE ABJIEHUS (12 Y)



JlyueBas  momenp  cBera. HMcrounmkm  cBera.  IIpsimosnuneriHoe
pacrpocTpaHeHHUE CBETA. 3aKOH MPSAMOJIMHEHHOIO paclpOCTPAHEHHUSI CBETA.
3armenus ConnHua u JIynel. Otpaxenue cpera. [Imockoe 3epkano. 3akoH
oTtpaxeHus cBeta [Iperomnenne ceera. 3akoH rpenoMmiieHus ceera. [lonHoe
BHYTpPEHHEE OTpaxkeHue cBera. lMcmosib30BaHWE NOJHOTO BHYTPEHHErO
OTpa’KEHUsI B ONTUYECKUX CBETOBOJAX.

Jluaza. Xox naydeir B mauH3e. OnrTudeckas cucrtemMa ¢oTroanmnapara,
Mmukpockona wu Teneckona (MC). I'ma3z kak omTh4eckas CuCTEMaA.
Ban30pyKoCTh U 1anbHO30PKOCTb.

Paznoxxenune Oesoro cBera (CBETOBOTO M3JIy4YeHHUsI) B cHEKTP. OTBITHI
Hprorona. CioxeHue CrieKTpanabHbIX BETOB. Jlucnepcus ceera.

Hemoncmpayuu

1. ITpsimonuHEHOE pacIpOCTPaHEHUE CBETA.

2. OTpaxeHue cBera.

3. IlonydyeHue n3o0paxeHuil B IJIIOCKOM, BOTHYTOM U BBIITYKJIOM 3€pKaJiax.
4. IIpenomiieHue cBera.

5. OnTuuecKkuil CBETOBO/I.

. X011 my4der B coOuparoriei JuH3e.

. X0/ JIy4yel B pacCEeuBAIOIIEH JIMH3E.

. I[Tonyyenune n300pa>ke€HUM ¢ TOMOIIBIO JIMH3.
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. Ilpunuun nevictBus poToamnmapara, MUKpOCKONAa U TEJIECKOTA.
10. Mopens rinasa.

11. Pazmoxenue 6e10ro cBeTa B CIEKTP.

12. [Toxyuenue 0ea0ro cBeTa Npu CIOKEHUU CBETa Pa3HbBIX IIBETOB.
Jlabopamopnwvie pabomol u onvimot

1. UccnenoBanne 3aBUCUMOCTH yTJIa OTPAKEHUS CBETOBOTO Jiyya OT yrJja
naacHUsI.

2. I3yueHue XxapakTepUCTUK U300pakeHUsI TIpeJIMETa B TNIOCKOM 3€pKaJie.



3. UccnenoBanne 3aBUCUMOCTH yIJla NPEJIOMIIEHHUs CBETOBOIO JIy4a OT yTIJja
IaJICHUs Ha I'PAHULIE «BO3LYX-CTEKIIO».

4. ITonydyeHnue n300paK€HUM ¢ NOMOIIBIO COOUpPAIOIIEeH JTUH3HI.

5. Onpenenenue POKYCHOTO PACCTOSIHUS U ONTUUYECKON CUJIBI cOOUparoiieit
JINH3HI.

6. ONBITHI 110 PA3JIOKEHUIO OEJIOTO CBETA B CHEKTP.

7. OnbITBI IO BOCOPUSITHUIO [[BETA NMPEJIMETOB NMPHU WX HAOJIIOACHUU Yepe3
LIBETOBbIE (PUIBTPHI.

PA3JIEJI S. KBAHTOBBIE ABJIEHUA (12 Y)

OmnsiTel Pe3epdopaa u ninanerapHas mojaeib aroma. Moaens aroma bopa.
HNcnyckanue u moryiomieHue cBeta atoMoM. KBaHTel. Bo3HUKHOBEHME
JIMHEWYATOr'0 CIIEKTpa U3IyUYECHHUS.

EcrecTBeHHas PadArOAaKTHUBHOCTD. AJ'II)(l)a-, oera- u raMMa-nu3JI1ydCHUS.
CTpOCHI/IC dATOMHOTI'O Aapa. HYKJ'IOHHZUI MOACIIb aTOMHOTIO ssapa. N3oTomsl.

PagnoakTtuBHBIE mOpeBpalleHus: aTOMHBIX sijep. llepuon mosypacmana
aTOMHBIX SIAEP.

SnepHbie peakiu. 3aKOHbI COXPAHEHUS 3apsiJIOBOTO U MAacCCOBOT'O YHCEII.
DOHeprus CBsI3U aTOMHBIX sijiep. CBs3b Macchl U PHEpPruu. Peakuumn cuHTe3a
u aenenus saep. Mcrounnku snepruu Connaua u 38€31 (MC).

SlnepHas sHepreruka. JleMcTBHUS PAaAMOAKTHUBHBIX HU3JYYECHUNW Ha KUBBIC
oprauu3zmsl (MC).

Jemoncmpayuu

1. CreKTpbl U31yUYEeHUS U MOTJIOIIEHUS.

2 CrexTpsbl pa3jJIudyHbIX ra30B.

3 CnekTp Bogopoa.

4. Hab6mronenue TpekoB B kamepe Buibcona.

5 PaboTa cuéryrnka HOHU3UPYIOIUX U3ITyUYECHUH.

6 Perucrtpanus uzinyyeHusi IpupOaHBIX MUHEPAJIIOB U MPOAYKTOB.

Jlabopamopuvie pabomut u onvimot



1. HabGnroaenune CIUIONMIHBIX M JIMHEHYATBIX CIIEKTPOB U3TYUYEHUS.

2.  MHccnepoBaHue TPEKOB: U3MEPEHUE SHEPTUN YACTHUIIBI IO TOPMO3HOMY
nyTH (1o gororpadusim).

3. H3mepeHue paanoakTUBHOTO (hOHA.

KOPPEKIIMOHHO-PA3BUBAIOIIIA S HATTPABJIEHHOCTD

YUEBHOT' O ITPEJMETA «®U3UKA» nocTturaercs 3a CUeT.

® Da3BUTUS  PEUEMBICIUTEIIBHOM  JEATEIbHOCTM B IpOIlecce
YCTAHOBJICHUSI JIOTUYECKUX BHYTPU- U MEXKIPEAMETHBIX CBS3€H, OBJIAJICHUS
YMEHUSIMU CpaBHHMBaTh, HaOm01aTh, 000011aTh, AaHAIW3UPOBATH, JEIaTh
BBIBOJIbI, IPUMEHATH (DU3UUYECKUE 3HAHUS JJIs1 OOBSICHEHUS CBOMCTB SIBJICHUHN U
BEILIECTB, YCTAHOBJIEHUS CBSI3H MPOLIECCOB U SIBJICHUI;

® [PUBJICUCHUS  MEXIAUCIUIUIMHAPHBIX  CBA3€H,  HMHTEHCHUBHOTO
MHTEJJIEKTYaJIbHOTO Pa3BUTHUSI CPEJICTBAMHM MAaTeMaTUKU Ha MaTepuaie,
OTBEYAIOIIIEM OCOOEHHOCTSAM M BO3MOXKHOCTSM YUalUXCS;

® QAKTHUBHOI'O HCIIOJL30BaHUS COBMECTHBIX C yuHTesnemM (popm padOThI
(HampumMmep, 3amaud, TpeOyrolue MNPUMEHEHUS CIIOXHBIX MaTEMaTHYEeCKUX
BBIYHCIICHUN U (HOPMYJI, IO TEMaM PEIIAIOTCS B KJIACCE C MTOMOIIBIO YUUTENS);

e (GopMHpOBaHUSA, PpACHIUPEHHS W  KOOPJAMHAIIMM  TMPEIAMETHBIX,
MPOCTPAHCTBEHHBIX W BPEMEHHBIX MPEICTABIICHUN Ha MaTepualie Kypca, B
IpoIiecce MPOBEACHUS IEMOHCTPAIIHH, ONBITOB, HAOIIOICHUM, SKCIIEPUMEHTOB;

® CIECHHAIBHOTO CTPYKTYPUPOBAHUS M aHAM3a U3y4aeMOro Marepualia
(BBIICJICHUE CYIIECTBEHHBIX MPU3HAKOB M3y4YaeMbIX SIBJICHUNA U yCTaHOBJICHUE
UX B3aMMOCBSI3H),

e (opMUpOBaHMS TO3HABATEIHLHOM JEATEIBHOCTH B X0/1€ (PHU3MUYECKUX
AKCTIICPUMEHTOB W HAOJIOJICHUM, NPH BBIMOJHCHUH JIA0OPATOPHBIX PaboOT:
YMEHUS BBIJICIATh U OCO3HABATh yUeOHYIO 3a/1a4y, CTPOUTh U OPEUEBIITH TUIaH
NENUCTBUMN, aKTyallM3MpOBaTh CBOM 3HAHWUS, MOJOMPATHh aJ€KBATHBIE CPEICTBA
JEATEIIbHOCTH, OCYIIECTBIIATh CAMOKOHTPOJIb U CAMOOLICHKY JAE€HCTBHIA:

® UCIOJb30BaHUE  MeToNOB  auddepeHImpoBaHHOH  pabOTBI €
OOy4YarOIIMMUCS: MMOBTOPEHHE, aHAJIU3 U YCTPAHEHHE OLIMOOK, pa3padoTKa U
BBITIOJTHEHWE  HEOOXOJMMOTO MHUHHUMYMa 3aJaHuid Il JIMKBUJAIUU
WHJUBUAYAJIBbHBIX MPOOETIOB, CHUCTEMaTU3alUs WHAUBUIYAIbHBIX 3aJaHUN U
Pa3BUBAIOLIMX YIIPAXKHECHUM;

® JIONOJIHUTEIIbHOE MHCTPYKTUPOBAHUE B X0JI¢ yUeOHOM eI TeIbHOCTH;

® CTUMYJUPOBaHUE YYEOHON JEeATETHLHOCTH: MOOIIPEHUE, CHUTYaIlUs
ycrexa, TMOOYXJIEeHHEe K AaKTUBHOMY TpPYIdy, 3MOIMOHAIBHBIA KOMQODT,
J0OpOXKETATETLHOCTh Ha YPOKE;

® CIIOJIb30BaHUs CIICIUATILHBIX PUEMOB U CPEJICTB O0OYUEHUS, IPUEMOB
aHaIH3a U PE3eHTAIINN TEKCTOBOTO MaTeprasia, 00ECIeYNBAIONINX PEATU3AIUIO
METOJla «OOXOJHBIX MyTeW», KOPPEKIHOHHOIO BO3JCHCTBUS HAa PEUYEBYIO
JEATEIIbHOCTb, MOBBIIICHHE KOHTPOJISA 32 YCTHOW M MUCbMEHHOM peUblo.



OOyuaromuecs ¢ TSHKETBIMA HAPYIICHUSIMA PEYH U3-3a2 0COOCHHOCTEH CBOETO
peyeBoro, TMO3HABAaTEIbHOTO M  JUYHOCTHOTO  Pa3BUTHS  HYXIAIOTCA B
CYLIECTBEHHOM ajanTtaiuu nporpamMmbl 1o @usnke.  OcBoeHHE Y4eOHOTO
Matepuana  BeneTcs  AUPGEpPeHIIMPOBAHHO C  BKJIIOYEHUEM  DJIEMEHTOB
KOPPEKIIMOHHO-Pa3BUBAIOIIUX TEXHOJIOTUH, OCHOBAHHBIX Ha MPUHIIUIIAX YCUICHUS
MPaKTUYECKON HAMpPaBICHHOCTH M3y4yaeMOI'o Marepuaia; Olnopbl Ha KU3HEHHBIN
OMBIT OOYyYarOUIUXCs; OpPUEHTAllMd Ha BHYTPEHHUE CBSI3U B COJCPKAHHUU
M3y4yaeMoro MaTepualia Kak B paMKax OJIHOTO MPEAMETa, TaK U MEK/y IPEeIMETaMU;
HEOOXOJMMOCTH U JOCTATOYHOCTHU B ONPEEICHUN 00hEMa N3y4aeMOro MaTepHuaiia;
BBEJCHUA B COJAECPKAHUE YYEOHBIX MPOrpPaMM KOPPEKIIMOHHBIX 3aJaHUM,
MpeayCcMaTPUBAIOIINX AKTUBU3AIMIO TO3HABATEILHON JIEATEIIbHOCTH.

OcHoBHas ¢opMa opraHuzaluy y4eOHOro 3aHsATHs: ypok. Mcmonb3yroTcs
WHJVMBUAYaJIbHbIC, TPYIIIOBbIE, UHANBUYATbHO-TPYIIOBbIE, ()POHTAIBHBIC BUJIbI
paboTHI.

IINIAHUPYEMBIE PE3VYJBbBTATBI OCBOEHHUSA MNPOI'PAMMBI 110

OU3UKE HA YPOBHE OCHOBHOI'O OBIIIEI'O OBPA3OBAHUA

N3ydenue (u3MKu Ha ypOBHE OCHOBHOTO 00Iero oO0pa3oBaHUs HANpPaBICHO

Ha JOCTH>KEHHE JIMYHOCTHBIX, METAIIPEAMETHBIX U MPEIMETHBIX 00pa30BaTENbHBIX

PE3YIBTATOB.

B pesynbraTe udydeHus pu3MKA Ha ypOBHE OCHOBHOI'O 00IIero 00pa3oBaHuUs

y oOyuarorierocst 0yayT copMHpOBaHbI CICAYIONIME TUIYHOCTHBIC PE3yIbTaThl B

YacTH:

e 1) mMaTpMoOTH4ECKOro BOCIMTAHUA:

e — IPOSIBJIEHUE MHTEpPECA K UCTOPUU U COBPEMEHHOMY COCTOSIHUIO POCCUHCKON
bu3nuecKol HayKu;

e — IIECHHOCTHOE OTHOIICHUE K JOCTUKEHUSIM POCCUMCKUX YUEHBIX--(U3UKOB;

e 2) rpa:kKIaHCKOI0 M 1YXOBHO-HPABCTBEHHOI'0 BOCIIMTAHUA:

e —TOTOBHOCTb K aKTUBHOMY YYacCTHIO B 00CYX JACHUH OOIIECTBEHHO 3HAUMMBbIX U
ATUYECKHUX MPOOJIEM, CBSI3aHHBIX C MPAKTUUYECKUM NMPUMEHEHHEM JOCTHKEHUN
busuKy;

e — OCO3HAaHHE BAXKHOCTU MOPAIBHO--3TUYECKHX MPUHLUIOB B AEATEIBHOCTU
YYEHOrO;

e 3)3CTeTHYeCKOro BOCIIUTAHMS:

e — BOCHPUATHE ICTETUYECKUX KauecTB (PM3UYECKON HayKu: €€ TapMOHUYHOIO
ITOCTPOEHUS, CTPOrOCTH, TOUHOCTH, JIJAKOHUYHOCTH;

e 4) HEHHOCTH HAYYHOI'0 MO3HAHUSA:

e — OCO3HAHHME LIEHHOCTU (PU3MYECKOM HAYKHM KaK MOIIHOTO HWHCTPYMEHTa
IIO3HAHUSI MHpPA, OCHOBBI PA3BUTHs TEXHOJIOTUM, BaXXHEHIIEH COCTAaBIIAIOLLEH
KYJbTYpBHI;

e — pa3BUTHE HAy4yHOH JIOOO3HATEIBHOCTH, MHTEpEca K MCCIEN0BATENbCKON
NEeATEIBHOCTH;



e 5) (¢opMupoBaHMA  KYJBTYPHI 3I0pPOBbS M  IMOLMOHAJIBHOIO
0/1aromoJry4us:

e — OCO3HaHME LIEHHOCTH Oe30macHoro oOpas3a JKH3HM B COBPEMEHHOM
TEXHOJIOTMYECKOM MHpE, BAXKHOCTU MpaBuUi OE30IaCHOrO IOBEJACHUS Ha
TPAHCIIOPTE, HA JOPOrax, C ANEKTPUUYECKUM M TEIUIOBBIM OOOpPYIOBAHHEM B
JOMAIIIHUX YCIIOBUSX;

e — c(hopMHUPOBAHHOCTH HaBbIKA peIeKCcHH, IPU3HAHUE CBOETO IPaBa Ha OLINOKY
U TaKOTO K€ MpaBa y APyroro 4eluoBeKa;

e 6) TPyIOBOIO BOCIIUTAHMSA:

e — AaKTUMBHOE ydaCTHUE€ B PEIICHUU NPAKTUYECKUX 3a1ad (B paMKaxX CEMbH,
oOpa3oBaTeNbHOM  OpraHM3alM, TopoAa, Kpas) TEXHOJOTMYECKOM U
COLIMAJIbHON HAINIPaBJICHHOCTH, TPEOYIOIIMX B TOM YHUCIIE U (PU3NYECKUX 3HAHUH;

e — UHTEpEC K MPAKTUUYECKOMY U3YUYEHUIO podeccuil, CBSI3aHHBIX ¢ (PU3UKOIL;

e 7)3KOJIOrHYECKOr0 BOCIIMTAHUSA:

e — OpHEHTALMSI HA NMPUMEHEHUE (PU3MYECKUX 3HAHMM JUIsl pEelIeHHs 3a7ad B
00JIaCTH OKpY’Kalollel cpenpl, IUIAaHUPOBAHMUSI TOCTYIKOB W OLEHKH HX
BO3MOKHBIX MMOCIEACTBUAN JIJI1 OKPYKAIOIIEW CPEJIbI;

e — OCO3HAHHME TJIOOAIBHOIO XapakTepa SKOJOTMYECKUX MpoOJeM U MyTed HX
peuieHus;

e 8) ajanTanuM K M3MEHAIOIIMMCH YCJIOBHAM COLUHUAJIBHOM M NPHUPOIHOM
cpeabl:

e — MOTPEOHOCTh BO B3aWMOJEHCTBUU TPU BHIIIOJIHEHUH MCCIECIOBAHUN U
IPOEKTOB (PU3MUECKON HANpPaBIEHHOCTH, OTKPBITOCTh ONBITY M 3HAHUSIM
APYTHX,

e — TIOBBIIEHWE YPOBHS CBOEH KOMIIETEHTHOCTH Yepe3 MPAKTUYECKYIO
NEeATENBHOCTD;

e — MOTPEOHOCTH B POPMUPOBAHUHU HOBBIX 3HAHHI, B TOM YK Cie (OPMYITUPOBATH
UJIeU, OHATHSL, TUTIOTE3bI O (PU3UUECKUX OOBEKTAX U SIBJICHUSIX;

e — OCO3HaHME NeDUITMTOB COOCTBEHHBIX 3HAHUM W KOMIIETEHTHOCTEHW B 00JaCcTH
busuky;

e — IUIAHUPOBAHHE CBOETO PAa3BUTHS B MNPUOOPETEHUH HOBBIX (PUIUUECKHUX
3HAHUM;

e — CTPEMJICHUE aHAIM3UPOBATH U BBISIBIISITH B3AUMOCBSI3U MIPUPOIbI, O0IIECTBA U
HSKOHOMUKH, B TOM YHCJIE C UCIIOJIb30BaHUEM (PU3HUECKUX 3HAHUM;

e — OIIEHKAa CBOMX JCHCTBHM C YYETOM BIIMSHUS HA OKPYXKAOIIYI0 CpPELNY,
BO3MO>KHBIX INI00AIBHBIX OCIEICTBUMA.

METAINIPEJMETHBIE PE3YJIBTATbBI



B pe3ynbrare ocBoeHMs IpOrpaMMel 1o (pu3uKe Ha ypOBHE OCHOBHOT'O O0IIIEro
oOpazoBaHus y oOydaromerocss OynyT c(hOpMHUpPOBaHbBI MeTanpeaMeTHbIe
pe3yJbTaThl, BKIIIOYAIOIINE I03HAaBaTEeIbHbIC YHUBEPCAIbHbBIC YUeOHbIE 1eHCTBUS,
KOMMYHUKATHUBHBIE  YHUBEpCaJbHble  Yy4yeOHbIE  JCHUCTBUS,  PEryIATHBHBIC
yHUBEpCaJlbHbIE Y4eOHbIC ICHCTBUSL.

Ilo3naBaTe/ibHbIE YHUBEPCAJIbHBIE YUeOHbIE [1eiiCTBUS

Bba3oBnie JJornueckue 1eiicTBUA:

BBISIBIIATH W XapaKTEPU30BaTh CYIIECTBCHHBIC NPHU3HAKH OOBEKTOB
(sBNIEHUN);

yCTaHaBJIMBATh CYIIECTBEHHBIA MPU3HAK KJIACCU(PUKALIUU, OCHOBAHUS TS
000011IeHNs U CPAaBHEHUS,

BBISIBIIATH 3aKOHOMEPHOCTH W ITPOTUBOPEUHS B pacCMaTpUBaeMbIX (pakTax,
JAHHBIX U HAOJFOACHHSIX, OTHOCSIINUXCS K (PH3NIECKUM SIBICHHSIM;
BBISIBIIATh MPUYMHHO--CJICICTBEHHBIE CBSI3W TMPU HM3YyUYCHUU (PU3NUECKUX
SIBJICHUI U TIPOLIECCOB, JI€NIATh BBIBOJIBI C UCIIOIb30BAHUEM JEAYKTUBHBIX U
WHIYKTUBHBIX YMO3aKIIOYEHUH, BBIIBUTATh THUIIOTE3bI O B3aUMOCBS3SIX
(U3UYECKUX BEJINYHH;

CaMOCTOSITENILHO BIOUPATh CIIOCO0 pelieHus: yaeOHol pusnueckoi 3aaaun
(cpaBHEHHE HECKOJIbKMX BapMAHTOB pEIICHHs, BBIOOp HaumOolee
HOJIXOJSIIETO C YUETOM CAMOCTOSATEIBHO BbIIETICHHBIX KPUTEPHUEB).

ba3oBble ucciieoBarTe/IbCKHe JeiicTBUS.

WCITOJI30BATh BOMPOCHI KaK MCCIICOBATEIbCKUI HHCTPYMEHT TTO3HAHMS,
MIPOBOJMTH IO CAMOCTOSITEIILHO COCTABIICHHOMY TUTaHY OMBIT, HECIOKHBIN
bu3MYecKuil IKCIIEPUMEHT, HEOOJbIOe HCCIAeAOBaHUE (PU3UUECKOTO
SIBJICHUS

OIICHMBaTh HAa TMPUMEHHMOCTh H  JOCTOBEPHOCTh HH(OPMAIIHIO,
TIOJTYYCHHYIO B XOJI€ CCIICIOBAHHUS MJIH KCIIEPUMEHTA,;

CaMOCTOATENLHO (POPMYIIUPOBATH 00OOIIEHUS U BBIBOJBI 1O PE3yJIbTaTaM
IPOBEAEHHOT0 HAOIIOACHUS, OTIBITA, HCCIICIOBAHUS,

MPOTHO3WPOBATh  BO3MOXKHOE JallbHEWIee pa3BUTHE  (U3HUYCCKUX
MIPOIIECCOB, & TAK)KE BBIJIBUTATH MPEATIONOKECHUS 00 UX pa3BUTUH B HOBBIX
YCJIOBUSIX Y KOHTEKCTaX.

Pabora c nundopmanueii:

IPUMEHSATH Pa3JIUYHbIE METObl, NHCTPYMEHTHI U 3alPOCHI PU MOUCKE H
orOope MHGPOPMALMM WM JIAHHBIX C YYETOM MPEMJIOKEHHOW y4eOHOMU
dbuznyeckoit 3a1a4u;

aHaJIM3UpPOBaTh, CUCTEMATHU3UPOBATh U UHTEPIPETUPOBATH MHPOPMAIUIO
pa3IMyYHBIX BUAOB U (POPM IMPEICTABICHHUS,



CaMOCTOSITENIbHO  BbIOMpaTh ONTHUMAJbHYI0 (OpPMY TpEeACTaBICHUS
uHbOpMallMl ¥ WUIIOCTPUPOBATh pEIIaeMble 3aJaud  HECIOXHBIMU
CXeMaMHu, AuarpaMMaMu, HTHOU TpaduKoi 1 UX KOMOWHAIIUSAMHU.

KoMMyHMKaTHBHBbIE YHHMBeEpPCAJbHbIE Y4eOHbIe 1eHCTBUS:

B XO0JI¢ OOCYXJECHMsI y4yeOHOro marepuala, pe3yJibTaToB J1a00paTOPHBIX
paboT U MPOEKTOB 3a/1aBaTh BOIIPOCHI MO CYIIECTBY 00CYX/1aeMOil TEMBbI U
BBICKA3bIBAaTh HJEU, HAIlCJICHHBIE HA pELICHHE 33JaYd M TMOAJAEp KaHHe
OJ1aroxenaTeabHOCTUA OOIIECHNUS;

COIOCTABJIATh CBOM CYXKICHHS C CYXACHUAMHU [JPYI'MX YYaCTHUKOB
uanora, oOHapyKMBaTh pa3IM4yMe U CXOACTBO MO3ULIM;

BBIP@XaTh CBOIO TOUKY 3PEHUS B YCTHBIX M MMCbMEHHBIX TEKCTaX;
MyOIMYHO TPECTABIATH PE3yIbTaThl BHIMOIHEHHOTO (PU3MYECKOTO OMbITa
(9KCTIEpUMEHTA, UCCIIEI0BAaHUS, IPOCKTA);

HNOHMMATh U UCIIOJIb30BATh IPEUMYILIECTBA KOMAaH/IHOM U MHIUBUIYaIbHOU
paboThI IPU PEIIEHUH KOHKPETHOU (PU3NUYECKON POOIEMBIL;

NPUHUMATD [IEJTH COBMECTHOW NIEeATEIHHOCTH, OPTaHN30BBIBATh JECUCTBUSA
no e€ JOCTH)KEHMIO: paclpelensaTh poiav, OO0CYyXKIaTh MpoLecCchl M
pe3yJIbTaThl COBMECTHON pabOTHI, 0000I1aTh MHEHUSI HECKOJIBKUX JIFO/IEH;
BBITNOJHATH CBOIO YacThb paOOThI, JOCTUTrasi KAUECTBEHHOTO pe3yJibTaTa I1o
CBOEMY HAIMPABJICHHUIO U KOOPAUHHUPYSI CBOU ICUCTBUS C IPYTHMH YWICHAMU
KOMaH/Ibl;

OLIEHMBATh KauyeCTBO CBOETO BKJIaJa B OOIIMN NMPOAYKT MO KPUTEPUSM,
CaMOCTOSITENILHO C(POPMYITHPOBAHHBIM YUaCTHUKAMU B3aUMOJECHCTBHSL.

PeryasiTuBHbIC YHUBEpPCAJIbHbIC Y4eOHbIE 1eliCTBUS

Camoopranusauus:

BBISIBIIATH TIPOOJIEMBI B JKU3HEHHBIX M YYEOHBIX CUTYyaIHsIX, TPEOYIOITUX
TUTSL petieHust (GU3NISCKUX 3HAHUM;

OPUEHTHUPOBATLCS B  PA3JIMYHBIX  MMOAXOJAX TMPUHATUA  PEIICHHMA
(vHIMBUAYyaTbHOE, TIPUHSITHE PEIICHHUS B TPYIIE, MPUHATHE PEIICHUN
rpynmnoi);

CaMOCTOSITENTHHO COCTaBJISATh AJITOPUTM PelieHUsT (GU3MUECKO 3aJaun W
IUIaHa HMCCIIEOBAHUSA C Y4ETOM HMEIOIIUXCS PECYpPCOB M COOCTBEHHBIX
BO3MOYKHOCTEH, apryMEeHTUPOBATH MIPejiaracMbie BApUAHTHI PEIICHUH;
JienaTh BRIOOP U OpaTh OTBETCTBEHHOCTD 3a PEIICHUE.

CaMOKOHTPOJIb, SMOLMOHAJIbHBIM HHTEJJICKT:

JaBaTh aJICKBAaTHYIO OLEHKY CUTYAallMU U IPEAJIAraTh IUIaH €€ U3MEHEHUS;
OOBSICHATH NPUYUHBI  JOCTWKEHHS  (HEJOCTHIKEHHS)  Ppe3yJlbTaToB
NEeATEIbHOCTH, JaBaTh OLIEHKY IPHOOPETEHHOMY OIIBITY;



BHOCHUTh KOPPEKTHUBBI B JCSATEILHOCTh (B TOM YHUCIE B XOJI BBIIOJIHEHUS
(GU3MYECKOTO  WCCICAOBAHMS WM  TPOEKTAa) HA OCHOBE HOBBIX
O0OCTOSITENIHCTB, W3MEHHBIIMXCS CHUTYallWid, YCTAaHOBJICHHBIX OIIHOOK,
BO3ZHUKIINX TPYIHOCTEH;

OLICHMBATh COOTBETCTBHE pe3yjIbTaTa IIeJIU U YCIOBUSAM;

CTaBUTh €051 HA MECTO JAPYTOr0 YEJIOBEKA B XOJ€ CIIOpa WK AUCKYCCUU Ha
Hay4YHYIO TEMY, TOHUMATh MOTUBbI, HAMEPEHUS U JIOTUKY JPYroro;
MPU3HABAaTh CBOE MPaBO Ha OIMIMOKY MpHU perieHN (HU3NIECKUX 3a]1a4 UK
B YTBEPKJICHUSX HA HAYYHBIE TEMBI U TAKOE e MPaBO JPYroro.

ITPEAMETHBIE PE3YJ/IBTATDBI

K koHuy oOyueHus B 9 kJiacce mpeIMETHbIE pe3yjbTaThl Ha 0a30BOM YpOBHE
JOJKHBI OTPaXXaTh CPOPMUPOBAHHOCTD Y OOYHAIOIINXCS YMEHUM:

UCIIOJIb30BaTh TOHSTHUS: CHCTeMa OTcuéra, MarepuaibHas TOYKa,
TPaeKTOpHsi, OTHOCUTEILHOCTh MEXAHWYECKOTO JBMXECHUS, Jedopmarius
(ympyrasi, miaacThueckas), TPEHUE, IEHTPOCTPEMHUTEIBHOE YCKOpEHUE,
HEBECOMOCTh M MEPETPy3KH, LEHTP THKECTH, aOCOIOTHO TBEPIOE TEJIO,
IIEHTP TSDKECTH TBEPIOTO Teila, paBHOBECHE, MEXaHUYECKUE KOJICOaHUs U
BOJIHBI, 3BYK, HH(PA3BYK U YIbTPa3BYK, AJIEKTPOMATrHUTHBIE BOJHBI, IIIKajIa
AJIIEKTPOMArHUTHBIX BOJIH, CBET, OJIM30PYKOCTh U JalIbHO30PKOCTH,
CIEKTPBI UCITYCKAHMSI M TIOTJIONICHUS, allb(a-, OeTa- ¥ raMMa-u3IIydeHHS,
W30TOTIBI, SITICPHAS DHEPTETHKA;

paznuyaTh SBJICHUS (PaBHOMEPHOE U HEPABHOMEPHOE MPSMOJIMHEHHOE
JBIDKEHHE, PaBHOYCKOPEHHOE TMPSMOJIMHEMHOE JBIKEHHE, CBOOOJIHOE
najicHUue TeJ, PABHOMEPHOE JIBIKEHUE M0 OKPY>KHOCTH, B3aUMO/ICHCTBUE
TeJ, PEaKTUBHOE JBUXKEHUE, KOJeOaTebHOE IBIKEHHE (3aTyXarollue U
BBIHYKJICHHbIE KOJIEOaHUs), PE30HAHC, BOJHOBOE JBM)XEHHE, OTPAXKEHUE
3ByKa, MPSMOJIMHEMHOE paclpoCTpaHEHUE, OTPAKEHHUE WU TPEIOMIICHHE
CBETa, MOJIHOE BHYTPEHHEE OTPAKEHUE CBETA, Pa3jioKeHUEe OeJIoro cBeTa B
CIEKTp H CJOXKEHHWE CHEKTPaJIbHBIX IIBETOB, JUCIEPCHS CBETA,
CCTECTBEHHAs PaJMOAKTUBHOCTh, BO3HUKHOBEHHE JTUHEHYATOTO CIICKTpa
W3ITyYCHHS) TI0 OMTMCAHUIO MX XapaKTEPHBIX CBOMCTB M HA OCHOBE OITBITOB,
JEMOHCTPUPYIOIINX JaHHOE (PU3UUECKOE SBIICHNUE;

pacmo3HaBaTh TPOSBICHHE W3YYCHHBIX (PU3UYECKUX SBJICHUN B
OKpyXaromeM Mupe (B TOM 4Yucie (PU3NYECKHE SBICHHS B TIPHPOJIC:
MIPWINBBI M OTJIIUBEI, ABMKeHUE T1aHeT COJIHEYHOW CUCTEMBI, pEaKTUBHOE
JBIDKEHUE OJKUBBIX OpPraHU3MOB, BOCIPHUATHE 3BYKOB >KUBOTHBIMH,
3eMJICTPSICEHUE, CEHUCMUYECKHWE BOJHBI, I[yHaMH, DJXO, I[BETa Tel,
ONTUYECKHE SIBJICHUS B TPHUPOJE, OMOJOTHYECKOE NEWCTBHE BUIMMOTO,
yIbTPa(PUOIETOBOTO W  PEHTTEHOBCKOIO U3JyUYEHHH, €CTEeCTBEHHbIN
PaaOAaKTUBHBIN (OH, KOCMUYECKHE Jy4Yd, PaJUOAKTHUBHOE H3ITyYEHUE
NPUPOAHBIX MHHEPAJIOB, JEHCTBHE DPAJAMOAKTHBHBIX W3IyYCHUH Ha



OpraHu3M YeJIOBEKa), MPH 3TOM MEPEBOAUTH IMPAKTHYECKYIO 3a/lady B
y4eOHYI0, BBIACIATh CYIIECTBEHHBIE CBOMCTBA (MpU3HAKH) (HU3UUYECKUX
SIBIICHUI;

OMKCHIBATh U3YyUYEHHBIE CBOMCTBA TEN U (PU3UUYECKUE SIBJICHUS, UCTIOIb3YS
dbu3nueckue BeIWYUHBI (CpelHsAs W MIHOBEHHAs CKOPOCTh Tejla MpHU
HEPaBHOMEPHOM JIBMDKEHUH, YCKOPEHHE, MEPEMEIICHUE, MyTh, YIJIOBas
CKOPOCTb, CHJIa TPEHUS, CUJia YNPYTOCTH, CHUJIA TSKECTH, YCKOPEHUE
CBOOOJHOTO TMAJEHUs, BEC Tela, HUMIYJIbC Tella, HMITYJIbC CHJIBI,
MexaHuveckas paboTa M MOIIHOCTb, TOTEHIMAJIbHAs JHEPrus Teda,
MOJHITOrO0 HAJl MOBEPXHOCTHIO 3€MJIM, MOTEHIIMATIbHAS JHEPTUsl CKATOU
NPYKUHBI, KHHETUYECKAsl SHEPT U, TOJIHASI MEXAHUYECKasi SHEPTHUSL, IEPUOJ
U 4acToTa KoJeOaHWid, JUIMHA BOJHBI, TPOMKOCTh 3ByKa M BBICOTA TOHA,
CKOPOCTb CBETa, IIOKa3aTeidb MPEIOMIICHUS Cpefbl), MpPU OMNHUCAHUU
IPAaBWJIBHO TPAKTOBATh (U3UYECKUN CMBICI HCIHOJIb3YEMBIX BEJIUYMH,
0003HAaYEHUsI U EIWHULBI (PU3MYECKUX BEIUYHMH, HAXOIUTh (OPMYJIbL,
CBS3BIBAIOLIUE JAHHYIO (PU3NYECKYIO BEIMYHMHY C JAPYTMMH BEIUYMHAMM,
CTPOUTH 'papMKK U3YUEHHBIX 3aBUCUMOCTEN (PU3NUYECKUX BEITUYHH;
XapaKkTepu30BaTh CBOMCTBa Tel, (U3MUECKHE SBICHHUS U IPOLECCHI,
UCITIOJIb3Ysl 3aKOH COXPAHEHUs DHEPIUHU, 3aKOH BCEMHUPHOIO TATOTEHMS,
OPUHIUI CYNEPHO3ULMH CHJI, NPUHUHUI OTHOCUTENbHOCTH [ 'amuies,
3aKkOoHbl HbIOTOHA, 3aKOH COXpaHEHUs HMIIYJbCa, 3aKOHBI OTPAXEHUS U
IIPEJIOMJIEHUS CBETA, 3aKOHBI COXPAHEHHMSI 3apsAI0BOTO U MAaCCOBOI'0 YUCEI
OpU SJACPHBIX PEAKLMSIX, MPU 3TOM J1aBaTh CIOBECHYIO (DOPMYIHPOBKY
3aKOHA M 3alMCBIBAaTh €T0 MaTEMAaTUYECKOE BBIPAKEHUE;

OOBSACHATh (PU3MYECKHE MPOLECChl M CBOMCTBA TEJl, B TOM YHUCIE U B
KOHTEKCTE CUTyalluil MPaKTUKO-OPUEHTHPOBAHHOTO XapaKTepa: BBISBISATH
IPUYUHHO--CJIEICTBEHHBIE CBSI3U, CTPOUTH OOBSICHEHUE U3 2—3 JIOTHYECKUX
[1aroB ¢ OMopod Ha 2-3 W3Y4YCHHBIX CBOWCTBA (DU3MUECKHUX SIBICHHIA,
(buU3MUEeCKUX 3aKOHOB WJIM 3aKOHOMEPHOCTEH;

peaTh pacu€THbIE 3a/1a4u (ONUPAIOUIUECS Ha CUCTEMY U3 2—3 ypaBHEHMI ),
UCIIOJIb3YsI 3aKOHBI ¥ (POPMYIIBI, CBSA3BIBAIOIINE (PU3NYECKHUE BEIIMYMHBI: HA
OCHOBE aHaJIM3a yCJIOBUA 3aJa4M 3alUChIBATh KPATKOE YCIOBUE, BBISBIIATH
HEJIOCTAIONINE UK N30BITOYHBIC JaHHBIC, BHIOUPATh 3aKOHBI U (DOPMYIIHI,
HEOOXOAMMBIE IS PpEIICHUsS, NPOBOAUTh pacy€Tbl U OLIEHUBATDH
PEATUCTUYHOCTD MOJYYEHHOTO 3HAUeHUS (PU3UUECKOM BEIMUMHBI,
pacro3HaBaTh MPOOJEMbI, KOTOPbIE MOYKHO pPEIIMTh MPH MOMOIIU
(Gu3NYECKUX METO/OB, MCIONb3ys OMHCAHHME HCCIIECJOBAHMS, BbIIEIATH
IIPOBEPSAEMOE NPEAINOJIOKEHNE, OLIEHUBAaTh MPAaBWIBHOCTh MOpsAJKa
NPOBEICHUS]  UCCJENOBAHUS, JIeJlaThb  BBIBOJBI, HWHTEPIPETUPOBATH
pe3ynbTaThl HAOIIOEHUH U OIBITOB;



OPOBOAUTH OMBITHI MO HAOMIOACHUIO (U3MYECKUX SBJICHUN WU
¢usznyecKkux CBOWCTB Ten (M3ydeHHE BTOpOro 3axkoHa HproToHa, 3akoHa
COXPaHEHHUsI HHEPrUH, 3aBUCHUMOCTh NEpHUOAa KoJeOaHUW MPYKHMHHOTO
MasTHUKA OT Macchl Tpy3a M KECTKOCTU MPYXKUHBI U HE3aBHUCHUMOCTb OT
aMIUTUTY/IbI MaJIbIX KOJIEOAHUM, IPSIMOJIMHEHHOE pacIpOCTpaHEHUE CBETA,
pa3ioxeHue Oeloro CBeTa B CIEKTP, U3YUCHHE CBOMCTB M300paKeHHsS B
IUIOCKOM 3€pKajie M CBOMCTB H300pa)KeHHs TMpeaMeTa B coOuparomien
JMH3€, HAOJIOJEHUE CIUIOIIHBIX W JIMHEHYAThIX CHEKTPOB H3JIy4YECHUS):
CaMOCTOATENIHO CcOOMpaTh YCTAHOBKY M3 H30BITOUHOrOo Habopa
000pyZ0BaHUs, OMUCHIBATH XO/1 OTIBITA U €TI0 Pe3yJIbTaThl, POPMYIHPOBATH
BEIBOJIBI;

IPOBOANUTH MPU HEOOXOAMMOCTH CEPHIO MPSIMBIX W3MEPEHUH, Ompeaensis
CpeqHee 3HAaYeHHE W3MEpPSIeMON BEIUYMHBI ((POKYCHOE pacCTOSIHUE
coOuparoiell  JUH3bI), OOOCHOBBIBaTH BBIOOpP crocoba HU3MepeHus
(M3MepUTEILHOTO TPUOOPa);

IPOBOANTH HCCIEAOBAHME 3aBUCHUMOCTEH (M3MUECKUX BEIUMYHUH C
UCTIOJIb30BaHUEM MPSMBIX U3MEPEHUH (3aBUCUMOCTD ITyTH OT BPEMEHHU TpU
PaBHOYCKOPEHHOM JBW)KCHMM 0€3 HadallbHOM CKOpOCTH, MepHoja
KOJICOaHUI MaTeMaTH4eCKOro MAasTHHKA OT JJIMHBI HUTH, 3aBUCUMOCTH
yria OTpakeHUs CBETa OT yria MaJCHUs W yria MPEeIOMIICHHs OT yIJia
NajicHns): IUIAHUPOBATh HCCIEIOBAaHUE, CAMOCTOSITENIbHO COOMpPATh
YCTaHOBKY, (DUKCHUpOBaTh pe3ysbTaThl IOJYYEHHOM 3aBHCHUMOCTH
(bU3NYECKUX BEIIMYMH B BUIE TAOIWIl UM rpadHKOB, JEJaTh BBIBOJBI I10
pe3ysibTaTaM HCCIeI0BaHNUS;

IPOBOANTH KOCBEHHBIE W3MEpeHUs: (U3NYECKUX BEIWYUH (CpemHss
CKOPOCTh U YCKOPEHHE Tella PY paBHOYCKOPEHHOM JIBIKEHUH, YCKOPEHUE
CBOOOJHOTO TMaJeHUSI, KECTKOCTb MPYKUHBI, KOIPPUIUMEHT TpeHuUs
CKOJIb)KEHUS, MEXaHH4ecKass paboTa M MOIIHOCTb, 4YacTOTa M MEPHOJ
KOJIe0aHUN MaTeMaTHYeCKOT0 W TPY)KMHHOTO MAsTHHKOB, ONTHYECKas
cuia coOuparolmed JHMH3bI, pPaJAMOAKTHUBHBIM (OH): TUIAHMPOBATH
U3MEpEeHHs, COOMpaTh OSKCIEPUMEHTAIBHYI0 YCTAHOBKY U BBITIOJHATH
U3MEpEHUs, CleAys MPeNOKEHHOW WHCTPYKLHHU, BBIUYMCIATH 3HAUCHHE
BEJTUYMHBI U aHAJIM3UPOBATH MOTYYCHHBIE PE3YIbTAThI C YIETOM 3aJaHHOM
IIOIPETHOCTHA U3MEPEHUN;

cOOJII01aTh MpaBUjIa TEXHUKU O€30MaCHOCTH MpH paboTe C J1abopaTOpHBIM
000pyI0BaHUEM;

pa3iauyaTh OCHOBHBIE NPU3HAKK M3YYEHHBIX (PU3UUECKUX MOJENeH:
MaTepuajgbHas TOuYKa, aOCONIOTHO TBEPAOE TENO, TOYEUHBIM HCTOYHUK
CBETa, JIy4, TOHKAas JIMH3a, IUIaHeTapHas MOJIeNIb aTOMa, HyKJIOHHAst MOJIeJIb
aTOMHOTO sIJIpa;



e XapaKTepU30BaTh MPUHIUMBI JIEHCTBUS HM3YyUYEHHBIX MNPUOOPOB U
TEXHUUYECKUX YCTPOWCTB C ONOpPOM Ha WX oOmHucaHus (B TOM YHUCIE:
CIHIOMETP, OATYUKH TOJOKEHUS, PACCTOSHUS M YCKOPEHHMsS, paKera,
9XOJIOT, OYKH, TMepuckor, (GoTroanmnapar, ONTHYECKHUE CBETOBO/IBI,
CIEKTPOCKOM, JO3UMETp, Kamepa BuibcoHa), HCMIONB3YysS 3HAHUA O
CBOMCTBaX (PHU3MYECKUX SABJICHUM U HeoOXonuMmble (U3HUECKUE
3aKOHOMEPHOCTH;

e HCIOJb30BATh CXEMbl U CXEMAaTUYHbIE PUCYHKU M3YyUYEHHBIX TEXHUYECKUX
YCTPOMCTB, U3MEPUTEIBHBIX TPUOOPOB U TEXHOJIOTHUECKHUX MPOIECCOB MPU
pelieHur  y4yeOHO--TIPaKTUYECKUX 3aJlay, ONTUYECKHE CXEMbI s
MOCTPOEHUS N300PAKEHHI B IJIOCKOM 3€pKaJie U COOMpPAIOLIEH JIHH3E;

e TMPUBOAUTH NpUMEpPbl  (HAXOAUTh HH(POpPMALMIO O  TPHUMEPAX)
IPAKTUYECKOTO HCIOJb30BaHUs (PU3MUECKUX 3HAHUW B TOBCEIHEBHOU
KU3HH JIJIs1 obecrieueHusi 0€30MacHOCTH Mpu oOparieHuu ¢ npubopamMu 1
TEXHUYECKUMHU YCTPOHCTBAMH, COXPAHEHHUSI 3/I0POBbSI U COOJIIO/ICHUSI HOPM
HKOJIOTUYECKOTO TIOBEICHHSI B OKPYKAIOLIEH Cpelie;

e OCYHIICCTBIISAITh TMOWCK HWHPOpManuu (U3NYECKOTO COJACPKAHUS B
HuTepHeTre, caMoCTOATENBHO (HOPMYIIUPYsI TOMCKOBBINA 3alIpoc, HAXOAUTh
IyTH ONPEENIEHUsI JOCTOBEPHOCTH IMOJIYyY€HHON MHQOpPMAIMK Ha OCHOBE
UMEIOITNXCS 3HAHUN U TIOTIOTHUTENbHBIX UICTOYHHUKOB,

e HCIOJB30BATh MPU BHITIOJHEHUHN YUEOHBIX 3a/laHUN HAyYHO--TIOMYJISIPHYIO
auTepaTypy GU3MUECKOTo COAepKaHusl, CIIPpaBOYHbIE MaTepUabl, pECYpChI
cetu MHTepHer, BiageTb NpuU€MaMH KOHCHEKTHUPOBAHUS TEKCTa,
npeoOpa3zoBaHus UHPOPMAIIUU U3 OJTHOM 3HAKOBOW CUCTEMBI B IPYTYIO;

e CO3/1aBaThb COOCTBEHHbBIEC MHUCHMEHHBIE U YCTHBIE COOOIIEHHUS Ha OCHOBE
uHGOpMAIIMM W3 HECKOJBKUX HCTOYHUKOB (DHU3MUECKOTO COACpIKAHMS,
nyOIMYHO MPEICTAaBIATh PE3ybTaThl IPOEKTHOM WK UCCIIEI0BATENbCKON
NESTENIbHOCTH, TMpU 3TOM TPaMOTHO  HCHOJb30BaTh  U3YyYEHHBIH
NOHATUUHBIM anmapaT M3y4aeMoro pasziena (U3UKH U COMPOBOXKAATH
BBICTYIUUICHUE TIpe3eHTalueld ¢ y4éToM OCOOCHHOCTEH ayIuTOpUHU
CBEPCTHHUKOB.

OLNEHMBAHME PE3YJBbBTATOB OCBOEHUSA TPOI'PAMMBI

[IpoBepka u OllEHKA 3HAHHWM MPOXOJAMUT B XOAE TEKYIIMX 3aHATHN B YCTHOU
WJIU TTMCbMEHHOM (hopme.

dopMaMH KOHTPOJISL SIBISIIOTCA TMPOMEXKYTOUHBIE U HUTOTOBBIE TECTOBBIE
KOHTPOJIbHbIE ~ paOOThl,  CaMOCTOSITENIbHbIE  pabOThl;  (POHTAIBHBIA U
WHIUBUYAbHBIN OMPOC; OTYETHI MO MPAKTHUYECKUM M JaOOpaTOpPHBIM paboTam;
TBOPUYECKHUE 3aJJaHUS.

JlocTmkeHnst o0ydyarouuxcs OLEHUBAIOTCA B Ipolecce (POHTAIbHOIO U
WHIMBUYAJIbHOTO KOHTPOJII Ha OOBIYHBIX YPOKax, B IPOLIECCE MPAKTUUECKHUX
paboT 0 OKOHYaHHUH M3y4eHUsl KpynHbIX TeM. [IpoBepounbie pabOThl MPOBOAATCS
B IMUCbMEHHOW (popme, B BHJI€ TECTOB (BapHAHTHI OTBETOB COKpaIIeHbI ¢ 4X 10 3X).



3amnaHupOBaHHbIE J1A0OpATOpPHBIE PabOTHI MOJJIEKAT OLEHKE IO YCMOTPEHHIO
YUUTENS.

Pe3ynbTaThl 00y4eHUs: JEMOHCTPUPYIOTCS 00YUaIOIIUMCS C UCTIOIb30BAHUEM
JOCTYITHOTO €MY BHJA PEUYEBOM NESATENBHOCTH B COOTBETCTBUHM CO CTPYKTYpOU
HapyeHus. [Ipu HeoOX0AMMOCTH BO3MOKHO YBEIMUYEHHE BPEMEHH Ha MOJTOTOBKY
OTBETA.

[Ipu onenke 3HaHMI 00yUaroUUXCs MpeArnoaaraeTcs 0opaiaTh BHUMaHUE Ha
PaBUIBHOCTb, OCO3HAHHOCTH, JIOTMYHOCTh W JIOKa3aTEJbHOCTh B H3JI0KEHUU
MaTepHuaa, TOYHOCTh UCIIOJIb30BAHUS TEPMUHOJIOTUH, CAMOCTOSITEIBHOCTh OTBETA.

Hopmvwl oyenox 3a ycmuwiii omeem

Ouyenka «5» craBuTCA, €ClIM 00yUYarOIIUICS:

1) moka3sIiBaeT riyOOKOE M TOJHOE 3HAHWE M MMOHMMaHHUE BCEro 00béMa
POrpaMMHOr0 Matepuaia; MOJHOE MOHUMAHHE CYIIHOCTH PacCMaTpPUBAEMBbIX
TOHSTHM, SIBJICHUN U 3aKOHOMEPHOCTEMN, TCOPUH, B3AaUMOCBSI3EH;

2) yMeeT COCTaBUTh MOJHBIN U MPABIIBHBIN OTBET HA OCHOBE U3YYCHHOTO
MaTepuaa; BBIACIATH TJIABHBIE IOJIOKEHMSI, CAMOCTOSATENIBHO ITOATBEPKIATh
OTBET  KOHKPETHBIMM  MpUMepaMHu,  (akTamMu;  CaMOCTOSATENbHO U
apryMEHTUPOBAHO JIe1aTh aHaIN3, 0000IIEHHUS, BEIBOJIBI.

3) ycTaHaBIMBAaeT MEXKIIPEIMETHbIC (HA OCHOBE paHee MPUOOPETCHHBIX
3HAHUW) U BHYTPUIPEIMETHBIE CBA3HM, JEMOHCTPUPYET YMEHUE TBOPYECKHU
NPUMEHSTH MOJIyYEHHbIE 3HAHUS B HE3HAKOMOW CUTYallUH;

4) ymeeT TOCIEAOBAaTEIbHO, YETKO, CBSA3HO, OOOCHOBAaHHO M
0e30mM004YHO H31araTh Y4YeOHBIM MaTepual; JaBaTb OTBET B JIOTMYECKOM
MOCJIEIOBATENBHOCTA C HCHOJb30BAHUEM TPUHATON TEPMUHOJIOTUU; JeNaTh
COOCTBEHHbIE BBIBOJIbI; (POPMYJIMPOBATH TOYHOE ONPEACICHUE U UCTOJIKOBAHUE
OCHOBHBIX TOHATHH, 3aKOHOB, T€OPUW; MPU OTBETE HE MOBTOPSAET TOCIOBHO
TEKCT y4eOHMKa, M3JlaraeT MaTepuain JUTEPaTypHBIM SI3bIKOM; MPAaBUIBHO U
00CTOATEIHLHO OTBEYAET Ha JOTOJIHUTEIbHbIE BOMPOCH! YUUTEIIS;

5) yMeeT caMOCTOSITEIbHO M PALMOHAIBLHO WCIOJB30BAaTh HATJISIHbIC
nocoOusl, CIpaBOYHbIE MaTepHalibl, YYEOHUK, JOIMOJHUTENbHYIO JIUTEPATYPY,
NEPBOMCTOYHUKH; MPUMEHATh CUCTEMY YCJIOBHBIX O003HAUEHUU MPHU BEIECHUU
3alMCeN, COMPOBOXKIAIOIIMX OTBET; HCIOJIB30BAHUE [UIS JOKa3aTesIbCTBa
BBIBOJIOB M3 HAOJIOJJCHUM U OTBITOB.

Ouyenka «4» cTaBUTCs, €clii 00y4YarOUTUICS:

1) moka3piBaeT 3HAHUS BCErO H3YYCHHOTO  MPOTPAMMHOTO

Marepuana; Ja€T MOJHBIM U MPABUIIBHBIM OTBET HA OCHOBE HU3YYEHHBIX

TEOpUid; JOMYCKAaeT HE3HAYUTENbHbIE OIIMOKM W HEAOYETHI MpHU

BOCIIPOU3BEJEHUU U3YUYEHHOI0 Marepuana, HeOOJbIINE HETOYHOCTH MPU

UCIOJIb30BAaHUU HAYYHBIX TEPMUHOB WJIHM B BBIBOJIaX U OOOOILEHUAX W3

HaOJIIOIEHUH U OIBITOB;

2) Martepuan W3JaraeT CBSI3HO, B OIPEICICHHOW JIOTUYECKOM

MOCIIEI0BATEIBHOCTH, IIPU 3TOM JIOMYCKAET OJHY HErpyOyto OMIHOKY MiIn

He OoJiee IBYX HEOUYETOB U MOXKET MX HCIPABUTH CAMOCTOSITENILHO MPH

TpeOOBaHMM WJIM T[pU  HEOONBIION  TOMOIIM  TMPENoJaBaTes;



NOATBEPKIAET OTBET KOHKPETHBIMU IPUMEPAMHU; MPABUIILHO OTBEYAET HA

JIOTIOJIHUTENBHBIE BOIIPOCH! YUUTEIIS;

3) yMeeT CcaMOCTOSITEIbHO BBIICIATh TJIaBHBIC TIOJIOKEHHS B

U3y4YEHHOM Marepuajie; Ha OCHOBaHUHU (PAKTOB M MPUMEPOB 0000IIATh,

JIeNaTh BBIBO/IbI, YCTAHABIMBATh BHYTPUIIPEIMETHBIE CBS3H,

4) neMOHCTpPUPYET yMEHHUE MPHUMEHSTh MOJTyYCHHBIC 3HAHUS Ha

IPAKTUKE B BUJOU3MEHEHHON CUTYyallMM, COOJIIOIaTh OCHOBHBIE MpaBUiIa

KYJIBTYpbl YCTHOM PEYX U COIPOBOKIAFOIIEN TMCbMEHHOM, HCTIOJIb30BATh

HAy4YHbIE TEPMHHBIL;

Ouyenka «3» CTaBUTCSA, €CIIM 00yUYarOIIUICS:

1) ycBowJI OCHOBHOE coziep KaHue yd4eOHOTO Marepuala, IMeeT poOebl
B YCBOGHUM Marepuaja, He MPEensATCTBYIOLIME [ajlbHEHIIEMY YCBOEHHUIO
IPOrPaMMHOr0 MaTepHaa;

2) mMartepuai Wu3jIaraeT HECHCTEMAaTU3UPOBAHHO, (parMeHTapHO, HE
BCEr/a MOCIEA0BATENBHO;

3) moKa3bIBaeT HEOCTATOYHYIO CPOPMUPOBAHHOCTh OTNEIBHBIX 3HAHHIMA
U YMEHMI; BBIBOJBI U OOOOIICHMSI apryMEHTUpYeT ci1alo, JAOMYCKaeT B HUX
OLIMOKHU.

4) momyCTHJI OIIMOKM ¥ HETOYHOCTH B HCIOJNB30BAaHHU HAYYHOM
TEPMUHOJIOTMH, OIIPEIEICHUS TOHATUI 1Al HEJOCTATOYHO YETKHUE;

5) He UCIOJIb30Bal B KAUECTBE J0KA3aTEILCTBA BEIBOABI U 0000IECHHS U3
HaOII01eHUH, (PAKTOB, OMBITOB WK JOIMYCTUI OLUMOKU MPH UX U3JI0KEHUY;

6) MCHBITBIBACT 3aTPYAHCHUS B IPUMCHEHUH 3HAHUIA, HEOOXOIMMBIX IS
peuIeHus 3aa4 pa3InyHbIX TUIOB, NP OOBICHEHUH KOHKPETHBIX SIBJICHUN Ha
OCHOBE TEOPUIl M 3aKOHOB, WM B MOATBEPKIECHUU KOHKPETHBIX MPHUMEPOB
MPaKTUYECKOTO TPUMEHEHUS TEOPUIA;

7) OTBEYaeT HEMOJHO Ha BOIPOCHI YUHTEINs (YIIyCKasi © OCHOBHOE), HJIH
BOCIPOM3BOANUT COJEpP’KaHUE TEKCTa y4eOHHKa, HO HEIOCTATOYHO MOHUMAeT
OTJIEJIbHBIE MTOJI0KEHNS, UMEIOIINE 3HAUEHHE B 3TOM TEKCTE;

8) oOHapyxHBaeT HEAOCTATOYHOEC MOHUMAHUE OTIEIIbHBIX MOJIO0KCHUIMA
OpU BOCIPOU3BEACHUU TEKCTa y4eOHMKa (3amuceil, MepBOMCTOYHHUKOB) WIIU
OTBEYAET HETIOJIHO HAa BOIIPOCHI YUUTENs, JOMYCKast OIHY-/IBE IPpyOble OLIUOKH.

Ouyenka «2)» cTaBUTCS, €CIIM 00yJarOITUICS:

1)  He yCBOWJI M HE PacKpbLI OCHOBHOE COJICPIKaHKE MaTepUaia;

2) HE JeJIacT BEIBOJOB U 0000IICHUIA;

3)  He 3HACT W HE MOHUMACT 3HAYMTEIBHYIO WIM OCHOBHYIO 4YacThb
POrpaMMHOr0 MaTepuasa B Ipejiesiax NoCTaBIEHHbBIX BOIIPOCOB;

4)  umeet ci1abo chOPMUPOBAHHBIC U HETIOJHBIC 3HAHUS M HE YMEET
IPUMEHSTH UX K PEIICHUIO KOHKPETHBIX BOMPOCOB U 3aja4 10 o0pasiy;

5) npu oTBere (Ha OJMH BOIMPOC) JIOMYyCKaeT Oosiee ABYX rpyObIx
OLIMOOK, KOTOPBIE HE MOYKET UCTIPABUTh J1a)Ke€ MPU MOMOIIM YUUTENs.
Ipumeuanue

e Jlo OKOHYaHMHM YCTHOTO OTBETa OOYYArOIIErocsl MeJaroroM aaércs
KpaTKUM aHalu3 OTBETA, OOBABISETCS MOTHUBHUPOBAaHHAs OLEHKAa. B03MOXHO



OpUBJICYECHUE JAPYTrUX OOy4aroumxcs [Uisi aHajliu3a OTBETa, CaMOaHaju3,
IPEI0KEHUE OLICHKH.

e OlLlCeHUBAaHNE YCTHBIX OTBETOB OCYLIECTBIISIETCS 0€3 yueTa HapyLIeHUH
A3BIKOBBIX/ PEUEBBIX HOPM, CBSI3AHHBIX C HEIOCTATKaMH IMPOU3HOCUTEIBHON
CTOPOHBI peun (IIPOU3HOIIEHHE 3BYKOB, BOCIIPOU3BEICHHUE CIIOB CIIOKHOM
CJIOTOBOM CTPYKTYpPBI, THTOHAIIMOHHBIX U PUTMUYECKUX CTPYKTYpP U Jp.).

Hopmul oyenku nucvmennvix pabom.
Ouyenka «5» craBuTCA, €Clid 00yUYarOIIUNCS:
1) BBITIOJTHUI paboTy 0€3 OMMOOK U HEJJOUETOB;
2) JOITyCTU He 0oJiee OAHOTO HEJIOYETA.
Ouenka «4» cTaBUTCA, €CIU 00YYAIOIIUKCA BBITOJIHUI padOTy MOJHOCTEBIO,
HO JIOTIYCTHJI B HEM:
1) He Goiee 0HOM HErpyOOil OIIMOKK K OJHOTO HEIOYETa;
2) WM He 6oJiee JBYX HEJOYCTOB.
Ouyenka «3» CTaBUTCS, €CIM 00yYaroIIHUiCs MPAaBUIBHO BHITIOJIHUII HE MEHEE
MOJIOBUHBI PA0OTHI WK AOITYCTHIL:

1) He Oosiee IBYX TPYOBIX OIIMOOK;

2) wiu He Ooyiee OHOW TpyOOH M OAHON HErpyOor OIMOKH W OJIHOTO
HEI0YeTa;

3) unu He OoJiee IBYX-TpeX HErpyObIX OMIMOOK;

4) wm ogHOM HerpyOoii OIMOKY U TPEX HEA0YETOB;

5) unu TmpW OTCYTCTBUU OMIMOOK, HO TPU HAIWYHUU YETBIPEX-TISTH
HE0YETOB.

Ouenka «2) craBUTCS, €ciii 00y4arOUIUiCs:

1) JOTTYCTHJI YUCJIO OMTMOOK M HEIOYETOB, MPEBOCXOIAIIECE
HOPMY, MIPU KOTOPOH MOKET ObITh BBICTABJICHA OIIEHKA «3»;

2) WIM €CIIM TPABUJIBHO BBITIOJIHWI MEHEE TOJIOBUHBI
paboTHI.

Ouenka «1» cTaBUTCS, €CIIA 00YUYarOITUICS

1) He MpPHUCTYyMaJ K BHIMTOJHCHHUIO PabOThHI;

2) WY TPaBUILHO BBITIOJHWI He 0osiee 10 % Bcex 3amaHuMid.
Ilpumeuanue.

e VYuTenb UMEET IPABO TIOCTABUTH 00YJAIOIIEMYCsI OIICHKY BBIIIEC TOM,
KOTOpas MpeaycMOTpeHa HOPMaMH, €CJTM KM OPUTHHAIIBHO BBITIOJIHEHA padoTa.

o OIEeHKH C aHaJU30M JIOBOASTCS JI0 CBEICHUS OOYyJaronImxcs, Kak
MpaBUJIO, Ha MOCJIEIYIONIEM YPOKE, MpeycMaTpruBaeTcs paboTa Hajl OIMOKamH,
YCTpaHEHHE MPOOEIIOB.

e OleHKAa HE CHIDKAETCS 3a TIpaMMaTHYEeCKHe W JucrpaduyuecKue
OIMOKH, TOMYIIEHHBIC B padoTe. VICKIIFOUeHHs COCTABIISIOT CITy4au HalMCaHUs
TE€X CJOB W CIIOBOCOYETAHHWH, KOTOPBIC IMMPOKO MCIOJB3YIOTCS Ha YpOKax
bu3uKky. Y4uThiBass OCOOCHHOCTH ACTEH C TSKEIBIMA HAPYIICHHSIMH DPCUH,
JONyCKaeTCcsl Hajluuue 1 wuchpaBieHUs TPH YCJIOBUU TOBTOPHOM 3alliCH
KOPPEKTHOTO OTBETA.



e OmmbKu, 00YCTOBICHHBIC TSHKEIBIMUA HAPYIICHUSIMUA PEUX U MMHCHMA,
CIelyeT paccMaTpUBaTh WHAUBUAYAIbHO JUISI KaKIOTO O0O0YyYarolerocs.
CrneuuduueckuMu I8 HUX OIIMOKaMU SIBJISIOTCS 3aMeHa COIJIACHBIX,
UCKOKEHHE 3BYKOOYKBEHHOTO COCTaBa CJOB (IIPOIYCKH, TE€PECTaHOBKH,
no0aBlieHUs, HEJONMHMChIBaHME OYKB, 3aMEHA TIJIACHBIX, I'Py0O€ HCKaKeHHE
CTPYKTYPBI clioBa). [Ipu BEICTaBICHUM OIICHKH BCE OJTHOTUITHBIC CTICTTU(UIECKUC
OIMOKH MMPUPABHUBAIOTCS K OTHON oporpadudeckoit onmmoxe.

e [lpm HEOpPE)KHOM BBHITIOJIHCHHH IHCBMEHHBIX padoT, OOJBIIOM
KOJIMYECTBE MCIPABICHUN, NCKAKEHUH B HAUePTAaHWU OYKB OIEHKA CHIDKACTCS
Ha OJIUH 0aJll, €CJIM 3TO HE CBSA3aHO C HAPYUICHUEM MOTOPUKH Y OOYHArOITNXCS.

Kpumepuu eévicmasnenusn ouenok 3a npoeepouHsle mecmiol.
o Bpewmst BeimonHenus tectoBoi padotsl u3 10 Bompocos: 10-15
MUH.
o Bpems BoimonmHeHus: TectoBoi padotsl u3 20 Bompocos: 30-40
MUH.
77-100% - mpaBUIBHBIX OTBETOB OLIEHKA «5»
52-76% - mpaBUILHBIX OTBETOB OIICHKA «4)
27- 51% - npaBUIBLHBIX OTBETOB OIICHKA «3%»
0— 26% - mpaBUJIbHBIX OTBETOB OIIEHKA «2)

TEMATHYECKOE IINTAHUPOBAHHUE

9 KJIACC
Ne HaumenoBan  Kosmyectso yacos DJIEeKTPOHHbIE
H/' ue pasjiesioB U Bee Konrpoar = Ilpakruuec (um¢posbie)
TeM HBIEC KHe o0pa3oBaTe/bHbIE
" MPOrpaMMblI ro padoThI padoTnI pecypcbl

Pa3zgen 1. Mexannueckue siBJICHUSA

Mexanuueckoe
ABUXXCHHUC U

11 CIIOCOOBI €ro 8 1 1 Bubnuoreka [IOK
OIMUCAHUS https://m.edsoo.ru/7f41a4a6

N https://resh.edu.ru/

B3aumoneiicts

12 a 13 1 2 Vuupy (uchi.ru)
Hec TCII

https//class- fizika.ru/
https//www. fizika.ru/

3aKOHBI
1.3 7 1 1
COXpaHEHUS
Hroro no pazneny 28

Paznen 2. MexannuecKkue KoJe0aHus U BOJHBI

MexaHu4ecKu bubmmoreka [JOK

2.1 e KoieOaHus ! 2 https://m.edsoo.ru/7f41a4a6



https://m.edsoo.ru/7f41a4a6
https://resh.edu.ru/subject/28/7/
https://uchi.ru/
https://m.edsoo.ru/7f41a4a6

99 Mexauunuecku
' € BOJIHBL. 3BYK

https://resh.edu.ru/
Yuu.py (uchi.ru)
https//class- fizika.ru/

https//www. fizika.ru/

Hroro no pazneny

12

Pasznen 3. 3HeKTp0M3FHI/ITHOC moJi€ " 3JICKTPOMATIHUTHBLIC BOJIHBI

DJIeKTpOMarHu

THOE TI0JIE U
3.1

3JIEKTPOMAarHu

THBIC BOJIHBI

Hroro no pasneny

Pasznea 4. CBeToBbIe sIBJICHHS

4

bu6mmoreka [JOK
https://m.edsoo.ru/7f41a4a6

3aKoHBI
4.1  pacmpoctpaHe 5 1 bubnmorexa [IOK
HIS CBeTa https://resh.e.du.ru/
Yuu.py (uchi.ru)
JInH3E https//class- fizika.ru/
4.2 ONITHYECKHUE 4 1 https/Amww.
pUOOPBI fizika.ru/https://m.edsoo.ru/
Paznoxenune 7f41a4a6
4.3 | OGenoro cBera B 3 1
CIIEKTP
Hroro no paszneny 12
Pa3znen 5. KBanTOBBIC SIBJICHUSA
Hcnyckanue u
5.1  morjomeHue 3 1 Bubmmorexa [IOK
CBETa ATOMOM https://m.edsoo.ru/7f41a4a6
Crpoenne https://resh.edu.ru/
5.2 4 2 Yun.py (uchi.ru)
ATOMHOTO A/1pa https//class- fizika.ru/
53  JACpHEBIC 5 1 https//www. fizika.ru/
peakuu
Hroro mo pazaeny 12
OBILIEE
KOJIMYECTBO
YACOBIIO 68 20

[TPOI'PAMME



https://resh.edu.ru/subject/28/7/
https://uchi.ru/
https://m.edsoo.ru/7f41a4a6
https://resh.edu.ru/subject/28/7/
https://uchi.ru/
https://m.edsoo.ru/7f41a4a6
https://m.edsoo.ru/7f41a4a6
https://m.edsoo.ru/7f41a4a6
https://resh.edu.ru/subject/28/7/
https://uchi.ru/

TEMATHYECKOE IINTAHUPOBAHHUE

9 KJIACC
N Haumenosan | Kosmuecrso yacos DJIeKTPOHHBbIE
11/- He pas/iesioB u B Konrpoas | Ilpakruuec | (undpposbie)
TeM ce HBIEC KHe oOpa3oBaTe/ibHbIE
n
NPOrpamMMbl ro padoTbl padoThI pecypchbl
Paznen 1. Mexannueckue siBJCHHUS
MexaHudeckoe
JABHXXCHHUC U
11 CIIOCOOBI €ro 8 1 1 Bubnuoreka [IOK
OINCaHUS https://m.edsoo.ru/7f41a4a6
N https://resh.edu.ru/
Bsaumonencrs -

1.2 e Ten 13 1 2 VYuu.py (uchi.ru)
https//class- fizika.ru/
https//www. fizika.ru/

13 3aKOHBI 7 1 1

COXpaHCHHUS
Hroro no pazneny 28

Pazgen 2. Mexannueckune KoJe0aHUA M BOJTHBI

21 MexaHandeckn 7 9 bu6mmoreka [IOK
e KoJreOaHus https://m.edsoo.ru/7f41a4a6
https://resh.edu.ru/
MexaHndecku Yun.py (uchi.ru)
2.2 e BOJIHBL. 3ByK 5 1 https//class- fizika.ru/
https//www. fizika.ru/
Hroro no paszneny 12

Paspgen 3. DiieKTpOMarHuTHOE 10J1€ M 3JIEKTPOMATHUTHbIEC BOJIHBI

DnexkTpoMarHu
31 THOE MOJIe U 4 bu6nmoreka [JOK
' DIIEKTPOMArHU https://m.edsoo.ru/7f41a4a6
THBIC BOJTHBI
Uroro no pazaeny 4

Pa3gen 4. CBeToBbI€E AIBJIEHUS

4.1

3aKOHEI
pacmpocTpaHe
HUS CBETA

Bbubauoreka
https://resh.edu.ru/
Yuun.py (uchi.ru)

NOK



https://m.edsoo.ru/7f41a4a6
https://resh.edu.ru/subject/28/7/
https://uchi.ru/
https://m.edsoo.ru/7f41a4a6
https://resh.edu.ru/subject/28/7/
https://uchi.ru/
https://m.edsoo.ru/7f41a4a6
https://resh.edu.ru/subject/28/7/
https://uchi.ru/

JIuu3el 1 https//class- fizika.ru/
4.2 | onTuyeckue 4 1 https//www.
npuOOpbI fizika.ru/https://m.edsoo.ru/
Paznoxenue 7f41a4a6
4.3 | Oecioro cBera B 3 1
CIICKTP
Hroro no pazaeny 12
Paznen 5. KBanToBBIE SIBJICHHS
Ucnyckanue u
5.1 MOTJIOIICHHE 3 1 bubmmorexa [IOK
CBETa ATOMOM https://m.edsoo.ru/7f41a4a6
CrpocHime https://resh.edu.ru/
5.2 P 4 2 Vumpy (uchi.ru)
4TOMHOTO A7pa https//class- fizika.ru/
53 | JMACPHEIC 5 1 https//www. fizika.ru/
peaxIuu
Utoro no pazneny 12
OBIIEE
KOJIMYECTBO
YACOBIIO 68 20

I[TPOTPAMME



https://m.edsoo.ru/7f41a4a6
https://m.edsoo.ru/7f41a4a6
https://m.edsoo.ru/7f41a4a6
https://resh.edu.ru/subject/28/7/
https://uchi.ru/

