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KoanuyecTBo yacoB: 68 yaca 3a rog; mo 2 4. B HeJeJII0

IIporpamma pa3paGorana Ha ocHoBe DenepalbHOTO TOCYIAPCTBEHHOTO 00pa30BaTEIBHOTO
CTaHJapTa OCHOBHOTO 0011ero o0pa3oBanusi, KoHIEINN JyXOBHO-HPABCTBEHHOTO Pa3BUTHS H
BOCIIUTAHMSI JTMYHOCTH TPaXKJaHWHA PocCCHM, TNIAaHMPYEMBIX pe3yJhTaTOB OCHOBHOTO OOIIETO
oOpa3oBanus, Pabodeii mporpaMMbl OCHOBHOTO 0o01iero oopa3zoBanusi @usuka. 7-9 Kiaccel. K
muann YMK A. B. Ilepbriukuna, E. M. I'yrHuk : ydeOHo-MeToquueckoe mocobue / H. B.
®unonosuy, E. M. I'yrhuk. — M : [Ipoda, 2017

Yueonunk: @usuka 7 knacc. Aptop: [lepeiikun A.B. U3natensctBo «/Ipoda» 2020 r.

B cootBerctBuM ¢ yueObusiM muianoM MBOY Tlomosckoit COII na 2022-2023 y4aeOHbIi o1 HA
M3Yy4YEHHE IIpeaMETa OTBOIUTCS 2 Yaca B Heneno — 70 yacoB B roa. B cooTBETCTBUM ¢ KajeH-
JnapHbIM yueOHbIM rpadukom padbotst MBOY Ilonosckoit COIL na 2022-2023 yuebHblil rof,
pacriucanueM ypokoB Ha 2022-2023 yueOHBIH TOA Ha H3ydyeHHe MpeaMeTa B 7 Kiacce
oTBoauTCs 68 yacoB. HeoctaTok yueOHOro BpeMEHH KOMIIEHCHPOBAH MyTEM MHTETPAIlMH TEM

Kypca.



HOACHUTEJBHASA 3AIINCKA

CaeneHus 0 mporpamme

PabGouass  mporpamma pa3paboTaHa Ha ocHoBe [IpumepHOl rocyaapcTBEeHHOU
mporpaMmbel 10 (pU3WKE, B COOTBETCTBHE C TPEOOBAHMSIMHU K pe3yJbTaTaM
OCHOBHOTO  00miero oOpa3oBaHMs, MPEJICTaBICHHBIMH B  (perepajbHOM
TrOCyIapCTBEHHOM  00Opa30BaTeNbHOM  CTaHAapTe, MW  OpPHUEHTUPOBAaHA HA
UCIIOJIb30BaHUE YIEOHO-METOANYECKOTO KOMIUIEKTA:
1. Mapon A.E. ®usuka.7 kin.: nuaaktudeckue matepuansl/ A.E. Mapon, E.A.
Mapon. — M. Jlpoda, 2018.
2. Mapon A.E. ®usuka. COopHHK BoOmpocoB W 3amad. 7 — 9 xmaccel/ A.E.
Mapon, E.A. Mapon, C.B. [1o3zoiickuii. — M. [Ipoda, 2019.
3. Heppimkun A.B. ®usuka.7 k.. ydeOHUK i oO0mieo0Opa3oBaTeIbHBIX
yupexaenuit/ A.B. [lepsimkun. — M. [Ipoda, 2019.
4. XannanoB H.K. ®wusmka.7 xi.: Tectel/ H.K. Xannanos, T.A. XanHanona. —
M. JIpoda, 2014.
5. XannanoBa T.A. ®usuka.7 kin.: pabouas Terpagp K y4yeOHHKY A.B.
[Tepermkunaa/ T.A. XannanoBa, H.K. Xannanos. — M. [Ipoda, 2019.

JlaHHbII y4eOHO-METOIMUECKUI KOMILIEKT peanusyer 3aza4y
KOHLIEHTPUYECKOTO TNPHUHIMIA TMOCTPOCHUS Y4YeOHOro wmartepuana, KOTOPbII
OTpaxkaeT HuAe0 (POPMHUPOBAHUA IIEJIOCTHOTO TMPEACTABICHUS O (QU3NYECKON
KapTUHE MUpa.

Conepxxanue oOpa3oBaHHMsl cooTHeceHO ¢ DenepanbHbBIM KOMIIOHEHTOM
roCyapCTBEHHOTO 00pa30BaTEIHHOTO CTaHIapTa.

PaGouast mporpamMmma JeTanu3upyeT U pacKpbIBaeT COJAECPKaHUE MPEAMETHBIX
TeM 00pa30BaTeNbHOTO CTAaHIAPTa, OMpenessieT OOy CTpaTeruto OOydeHHS,
BOCIIUTAHUS U PA3BUTHS yYaIIUXCS CPEACTBAMH y4yeOHOTO TpeaMera B
COOTBETCTBUM C MeMsAMH u3ydeHus Qusuku. Pabouas mnporpamma gaet
pacnpeneneHne yY4eOHBIX YacoB IO pasfieiaM Kypca W TOCIeA0BaTeIbHOCTh
W3YUYEHUs pa3eyioB (PU3MKK C YYETOM MEXIPEIMETHBIX M BHYTPHUIPEIMETHBIX
CBs3€H, JIOTMKA Y4YeOHOro MpOIECcCa, BO3PACTHBIX OCOOCHHOCTEM ydalluxcs,
omnpenensieT Habop OMNbITOB, JEMOHCTPUPYEMBIX yUMTEleM B  KJacce,
Ja00pAaTOPHBIX M MPAKTUYECKUX PAOOT, BHIMOJIHIEMBIX yUYaIllUMHUCS, BBITIOJHEHHE
MCCIIE0BATENbCKUX IKCIIEPUMEHTOB.

Vyebnuk «®Pusnka. 7 kinacc. YueOHuk» aBtop A. B. Ilepwimkun, s
o01reo0pa3oBaTeNbHBIX YUpEKACHUH, BXOAAIHI B coctaB Y MK 1o ¢usuke mis 7-
9 KkjaccoB, PpEKOMEHIOBaH MWUHHUCTEpPCTBOM oOpa3oBanHus Poccuiickoit
denepanum.



ey uzyyenust
N3ydyenne (u3MKM B OCHOBHOHM IIIKOJE HAMNpaBlI€HO HA JOCTUKEHHE
CJIEIYIOLIUX LIEeJICH:

* yceoenue 3HaHuil 0 (PyHIAMEHTAIbHBIX (PU3NYECKUX 3aKOHAX M IMPHUHIIMIIAX,
JeKaluX B OCHOBE COBPEMEHHOM (PM3MYECKON KapTHUHBI MHpa; Haubosee
BaXXHBIX OTKPBITUAX B 00J1acTH (PU3HUKH, OKA3aBIINX OIMpPEEAIoIIee BIUsIHUE Ha
pPa3BUTHE TEXHUKH M TEXHOJIOTMH; METOJaX HAYYHOrO MO3HAHUS IPUPOABL;

* o0e6ladeHue ymeHuAmMu TPOBOJUTH HAOIIOJAEHUS, IUIAHUPOBATH W BBIIOJIHSTH
DKCIIEPUMEHTHI, BBIIBUTaThb THUIOTE3bl WU CTPOUTh MOJENH, HPUMEHSITh
MOJTyYeHHBIC 3HAHUA N0 (PU3MKe A1 OOBSICHEHHUS Pa3HOOOPA3HBIX (PUZUUECKUX
SBJICHMA M CBOICTB BEILIECTB; MPAKTUUYECKOTO HCIOJIb30BaHUS (DUIUUECKUX
3HAaHUU; OLICHUBATh JOCTOBEPHOCTh €CTECTBEHHOHAYYHON MH(POpPMAIUY;

* pa3zéumue ITO3HABATEIBHBIX HMHTEPECOB, HWHTEIUIEKTYaJbHBIX U TBOPYECKHUX
CIOCOOHOCTEM B Mpoliecce MPUOOPETEHUs 3HAHMM M yMEHHH 1Mo (u3uKe C
UCIOJIb30BaHUEM PA3JIUYHbIX HCTOYHUKOB MH(OpPMALlMM U COBPEMEHHBIX
MH(POPMALIMOHHBIX TEXHOJIOTH;

* gocnumanue YOEXKIECHHOCTH B BO3MOXXHOCTH MO3HAHHs 3aKOHOB IPUPOJIBI;
UCIOJIb30BAaHUSl JOCTMKEHUM (QU3MKM Ha Oyaro pa3BUTHUA YEJIOBEUYECKOM
UMBUJIM3ALMKY; HEOOXOJAMMOCTH COTPYJHUYECTBA B IPOLECCE COBMECTHOIO
BBINIOJIHEHUS 33/1a4, YBAXKUTEJIBHOIO OTHOLUEHWS K MHEHHIO OIIOHEHTa MpH
00CYXXJIeHUH TpOoOJIeM €eCTECTBEHHOHAYYHOI'O COAEpPKAaHUSA; TOTOBHOCTU K
MOPAJIbHO-3THYECKOW OIIEHKE MCIOJIb30BaHUSl HAYYHBIX JHOCTHKEHUMN, YyBCTBA
OTBETCTBEHHOCTH 3a 3aLIUTYy OKPYKAIOIIEH Cpe/ibl;

* UCNONb306aHUE NPUOOPEMEHHBIX 3HAHUI U YMEHUU [l PEUICHUS
OPAKTUUECKUX 3a/Jay TOBCEIHEBHOW JKM3HHM, oOecredeHus Oe30MacHOCTH
COOCTBEHHOW JKM3HM, PalUOHAIBHOTO MPHUPOJONOIB30BAaHUS U  OXPaHbI
OKPY’KAIOIIEH CPEBI.

3amauun uzyveHus
PaGouass mporpamma mnpenycmartpuBaeT (HOPMUPOBAHHE Y IIKOJHLHUKOB
00111ey4eOHBIX YMEHUW M HaBBIKOB, YHHUBEPCAIbHBIX CIOCOOOB JEATEIBHOCTH M

KIITOYECBBIX KOMHGTGHHHﬁ.

[IpuopureramMu s WIKOJIBHOTO Kypca (DU3UMKH Ha 3Tane OCHOBHOIO OOILEro
oOpa3oBaHus SBISIIOTCSA (DOPMUPOBAHUE:

METANpPpEeaAMETHbBIX KOMHeTeHHHﬁ, B TOM 4YHUCJIC

Ilo3naBaTe/ibHasI AeATEJIbHOCTD:



* WCHOJIb30BaHUE Ui  I[O3HAHMS  OKPY)KAKOWIEro  MHpa  Pa3IM4YHbIX
€CTECTBEHHOHAYYHbIX  METOJOB: HAONIOACHUE, M3MEpPEHUE, IKCIIEPUMEHT,
MOJEIUPOBAHUE;

* ¢dopMHUpOBaHUE YMEHUHN pa3ianyarh (PaKThl, TUOTE3bI, IPUUYUHBI, CIECICTBHUS,
JI0Ka3aTEIbCTBA, 3AKOHBI, TEOPHH;

* OBJIAJICHHE  AaJCKBATHBIMU  CIOCOOAMHU  pEIIECHUS  TEOPETUYECKUX |
AKCIEPUMEHTAJIBHBIX 33/1a4;

* npuoOpeTeHHe OMbITa BBIABMKCHHUS THUIOTE3 IS OOBSICHEHUS H3BECTHBIX
(haKTOB U 3KCIIEPUMEHTAIBHON NPOBEPKH BbIIBUTAEMBIX TUIIOTES.

I/IH(l)OpMaHI/IOHHO-KOMMyHHKaTHBHaﬂ HCATCIBbHOCTD.

® BJI1aACHUC MOHOJIOTHYECKON U HHaHOFquCKOﬁ PCUbIO. C1nocoOHOCTh NOHUMATh
TOYKY 3pCHUA CO6€C€I[HI/IKa N IIPU3HABATh IIPAaBO HA NHOC MHCHHUC,

® HCIIOJIB30BAHUC JIsI PCHICHWA ITO3HABATCIIBHBIX M KOMMYHHKATHUBHBIX 3a/1a4
Pa3INYHBbIX HCTOYHHUKOB I/IH(bOpMaHI/II/I.

PediexcuBHasi 1eATEJIbHOCTD:

¢ BJIAJACHHUC HABBIKAMH KOHTPOJII H OICHKH CBOEH ACATCIbHOCTH, YMCHHCM
npcaABUACTb BO3MOIKHBIC PC3YJIBTAThI CBOUX IIGﬁCTBPIﬁI

° opraHu3anusa yqe6H0ﬁ ACATCIbHOCTH: IIOCTAHOBKAa INCJIM, ILIAHHUPOBAHUC,
OIIPpCACICHUC OIITUMAJIbHOTO COOTHOIICHH:A ICJIN U CPCIACTB.

NPEAMETHBIX KOTHUTUBHBIX M CIICHMAJTBbHBIX 3HAHUM:

B pe3ynomame uzyuenusa gpuzuku yueHuK 00aiiceH

3HATHL/TIOHUMATH

. cmovlcn nonamuil: (PpusndecKkoe sBICHUE, (U3NUYSCKUH 3aKOH, BEIIECTBO,
B3aUMOJICUCTBHUE, aTOM,;

e cMblCT (pu3uuecKux eenuuuH: MyTh, CKOPOCTh, Macca, IJIOTHOCTh, CHJIA,
JaBlicHHE, paboTa, MOIIHOCTb, KHHETHYECKas DSHEPrus, IOTCHIMaIbHas
sHEeprus, KodOPHUIMEHT MMOJE3HOTO JICHCTBHUS;

. cmuicn  Qusuueckux  3axkonoe: Ilackans, Apxumena, COXpaHCHUS
MEXAHUYECKON DHEPIUH.

yMeThb

e oOnucvleamv U  00vACHAMbL  (pu3uuecKue  AGNEHUA:  PABHOMEPHOE
NPSIMOJIMHEWHOE ABWKEHHUE, TMepenady JaBICHUS XKUAKOCTIMU W Ta3aMu,
naBanue Ten, 1uddysuio;

e ucnonvzoeamv huzuueckue HNPpuUOOPLL U UZMEPUMETbHBIE UHCHPYMEHM bl

011 UBMEPEHUA (PU3UYeCKUX 6eIUYUH: PACCTOSHUS, TPOMEKYTKAa BPEMEHH,
MAacChl, CHJIbI, JaBJICHUS;

e mpeocmasnamo pe3ynbmamsl U3MEPEHUIL C ROMOUbI0 MAadaUY, 2PAPUKOE U
6bIAG/IAMb HA IMOU OCHOBE IMRUPUYECKUE 3AGUCUMOCHU: TIyTH OT



BPEMEHH, CUJIbI YIIPYTOCTH OT YIUIMHEHUS MPYKUHBI, CUJIIBI TPEHUS OT CHUJIBI
HOPMAaJIbHOT'O JaBJICHHUS;

e @blpadcamv pe3yIbMAmMbvl  UBMEPEHUNl U paAcuemosé 6 eOUHUUax
Mestcoynapoonoit cucmembol;

o npueodum b npumepsl RBRPAKMUUECKO20 UCNOI1b306AHUA d)u3u yeckux
3HAHUIO MEXAaHUYECKUX SABJICHHUAX

° peuiambsp 3a0auu Ha RpUMEHEHUE U3YUECHHbIX dm3uttecr<ux 3AKOHO08,

e ocywecmenamo CamocmoamenbHolil nOUCK ungopmanun
€CTECTBEHHOHAYYHOTO  COJAEpP)KaHMS C  HCIOJIb30BAaHUEM  Pa3IUYHBIX
UCTOYHUKOB (y4eOHBIX TEKCTOB, CIPABOYHBIX M HAy4YHO-TIOMYJSPHBIX
U3JIaHUW, KOMITBIOTEPHBIX 0a3 AaHHBIX, pecypcoB MHTepHETa), ee 00paboTKy
U TpeJACTaBiIeHUE B pa3HbIX (opmax (CIOBECHO, C MOMOIIbIO TPa(UKOB,
MaTEeMaTHYECKUX CHMBOJIOB, PUCYHKOB U CTPYKTYPHBIX CXEM);

HCIOJIb30BATh NPHOOPETEHHbIe 3HAHUS W YMEHHSI B NPAKTHYECKOM
NAeSITeJIbHOCTU U MOBCEAHEBHOM "KU3HU JIJIS:

e oOecrieyeHus 0€30MACHOCTH B MPOLECCE HCIOIb30BaHUA TPAHCIOPTHBIX
CPEACTB;

e  KOHTpOJIS 32 UCIIPABHOCTHIO BOJIONPOBO/IA, CAHTEXHUKHU B KBAPTHUPE;

e  paIMOHAIBHOTO MPUMEHEHUS MPOCTHIX MEXaHU3MOB.

MecTto M PpoJib y4eOHOro Kypca B Y4eOHOM ILIaHe 00pPa30BaTeJbHOIO
YUYpeKIeHusI

VYuebnsiii mpeamer «®Pusnka» B OCHOBHOW 00I11€00pa30BaTEIbHON IITKOJIE
OTHOCHUTCS K 4YHCIy o0OsA3aTeNbHBIX W BXOAUT B @DenepanbHblii KOMIIOHEHT
y4eOHOro T1aHa.

Ponp ¢u3umku B y4eOHOM IUIaHE OMPENEHSeTCs CIAEAYIOIIMMH OCHOBHBIMU
MIOJIO’KEHUSIMHU.

Bo-nepBbiX, ¢usnueckas Hayka sBiseTcs (yHIAMEHTOM eCTeCTBO3HAHUS,
COBPEMEHHOW TEXHUKM W COBPEMEHHBIX TMPOU3BOACTBEHHBIX TEXHOJOTHUH,
M03TOMY, M3ydasi Ha YpoKax (PM3HKH 3aKOHOMEPHOCTH, 3aKOHBI U TIPUHIIUTIBI:

eyUarirecs MoJiydaroT aJeKBaTHbIC MPEACTABICHUS O PEATbHOM (pU3uIecKoM

MUDE;

SIIPUXOASAT K IOHUMAaHUIO M Oojiee TIIyOOKOMY YCBOCHHUIO 3HAaHUH O
PUPOJIHBIX U TEXHOJOTUYECKUX IMpOoIleccax, M3ydaeMbIX Ha ypoKax OMOJIOTHH,
dbuznyeckoi reorpaguu, XUMUU, TEXHOJIOTUH;

®HAYMHAIOT pa30upaTbCsi B  YCTPONCTBE W  NPHUHLMIE  JIEUCTBUS
MHOTOUUCJICHHBIX ~ TEXHWYECKUX yCTPOWCTB, B TOM 4HCIE, LIUPOKO
HCIIOJIb3YEMBIX B OBITY, M ydaTcCsi 0€30MacHOMYy W OepeKHOMY HCIIOIh30BAHUIO
TEXHHUKH, COOJIIOJICHUIO TIPAaBUJT TEXHUKU O€30MACHOCTH U OXpaHbl TPYAa.
Bo-BTOpBIX, OCHOBY H3yueHUsl (U3UKH B IIKOJIE COCTaBISET METOJ HAyYHOTO

MO3HAHUS MHUPA, IOATOMY YUaIUECs:



®OCBAaMBAIOT HA TIPAKTHKE OMIUPHYECKAE ¢ TCOPETHUECKHE METOIbI

HAyYHOTO  TIO3HAHWs, 4YTO  CIIOCOOCTBYeT  MOBBINICHHWIO  KadecTBa

METOJIOJIOTUIECKUX 3HAHUIA;

®OCO3HAIOT 3HAUYCHNE MATEeMATUYCCKUX 3HAHUN U ydaTcsl MPUMEHSITh UX TPHU
PEIICHUH MUPOKOTO KPyra MpoosIeM, B TOM YHCIIe, pa3HOOOPA3HBIX (PU3UIECKUX
3amay;

SIIPUMCHSIOT  METOJ  HAyYyHOro  IIO3HAHUS  MNPU  BBITOJHEHUHU
CaMOCTOSITENILHBIX YUYCOHBIX U BHEYUCOHBIX HCCIIEAOBAHNIN U MPOCKTHBIX PadoT.
B-TpeTbux, mpu W3ydeHHH (PU3UKHA YYaIlIUecs CUCTEMATHYeCKH paboTaroT C

uHpopMalieit B BuIe 0a3bl (PAKTUUECKUX JTaHHBIX, OTHOCSIIUXCS K H3ydaeMou
Tpynme sBJICHUH W OOBEKTOB. OTa WH(OpMamms, MpeacTaBiICHHAas BO BCEX
CYIIICCTBYIOIIMX B HACTOSINEE BpPEMs 3HAKOBBIX CHCTEMaX, KIACCHU(MUITUPYETCS,
0000111aeTca ¥ CUCTEMATU3UPYETCS, TO €CTh TPeoOpa3yeTcs yualuMUcs B 3HAaHUE.
Tak oHE OCBaMBAIOT METOBI CAMOCTOSITEIIBHOTO MTOTYICHUS 3HAHMSI.

B-ueTBepThIX, B mporiecce HU3y4YeHHS (UIWKK ydalluecs OCBaMBaIOT BCE
OCHOBHBIC MBICITUTEIILHBIC OTEpalud, JeKallue B OCHOBE TO3HABaTEIHLHOM
NESATeTLHOCTH.

B-IIATBIX, MCTOPUYECKUE AaCIEKTHl (PU3UKH IO3BOJIAIOT YYaIIMMCS OCO3HATh
MHOTOTPAHHOCTh BIUSHUSA (HU3MYECKOW HAyKd W €€ HJAeH Ha pa3BHUTHE
ITUBUITA3AIAH.

Takum o0Opaszom, mpernogaBaHue (U3UKH B OCHOBHOH IIKOJIC ITO3BOJISICT HE
TOJILKO peaJIn30BaTh TPEOOBAHUS K YPOBHIO TOJTOTOBKY YYAITUXCS B IPSIMETHON
o0acTH, HO YU B JIMYHOCTHOM M MeETAlpeAMETHOW o00JIacTax, Kak 23TO
npeaycmorperHo ®I'OC ocHOBHOTO 00111€TO 00pa30BaHUS.

I'pa¢guk peanusanum padoyei nporpamMmsbl 1o ¢pusuke 7 Kiaacca

Ne | HaumeHnoBanue Bcero B Tom 1mede na
KonTtpoJsbHsbie
n/m | pa3aejioB U TeM yacoB | Ypoku | JlaGopaTopHbie padoThl
padoThl
3 1 0
1 Bieentie 4 Nel «Onpenenenue 1eHbI
JIeNIeHUs] U3MEPUTETHHOTO
npubopa»
4 1 1
[lepBoHauanbHBIC KonrtponsHas pabora
2 CBEICHHUS 0|6 Ne2 «3mepenue Ne 1. IlepBoHauanbHbIe
CTPOEHHH BEIECTBA pasMepoB MaJbIX TEJ» CBEJIEHUS O CTPOCHHUH
BEIIECTBA»
3 17 5 1
Ne3 «M3mepenune Macchl
TeJa Ha PHIYaXKHBIX
BsanvoeiicTaie Becax» KonTponbhas pabota
e 21 Ned «M3mepenne oobema | Ne 2
TeJa « B3anmopeiicTBue
Ne5 «Onpenenenne TeI»
IUIOTHOCTH TBEPZOTO
Tena»




No6 «I'pamympoBanue
MPY>KUHBI U U3MEPEHUE
CHJI TUHAMOMETPOM)»

No7 «3mepenune cuiibl
TPEHUS C TTIOMOILIbIO
JTUHAMOMETpPay

18 2 1

No8 «Omnpenenenue
BBITAJIKUBAIOIICH CHUJIBI,

JlaBiieHME TBEPJIbIX JICUCTBYIOILIECH Ha No3
4 TeN, JKuakoctedl wu | 21 MOTPYKEHHOE B R
« JlaBnenue TBEpABIX
rasoB YKUIKOCTH TEJIO»

TeJI, J)KUAKOCTEH 1
ra3oB»

No9 «BrrsicueHue
YCIIOBUH TJIaBaHUS TeNa
B JKAIKOCTH)

10 2 1

KounTponbhas pabora

Nel0 «BersscHeHHE
YCIIOBUSI PAaBHOBECHS

PaGora. MomrHOCTS. bIUara
5 B 13 B Ned
DHeprusl. Nell «Onpenenenue
« Pabora, MmoutHoOCTb,
KIIJI mpu nogbeme tena
M SHEPTHUS
10 HaKJIOHHOU
TTIOCKOCTH
6 [ToBTOpEeHME 3 2 1 urorosas
Uroro 68 u 52 11 5

Ili1anupyemblil ypoOBeHb MOATOTOBKHU YYALIUXCH

TpeboBanus K YPOBHIO MOJITOTOBKH OTBEYAIOT TpeOOBAHUSM,
chopmymupoBaHHbIM B DI'OC, 1 mpoBOJATCS HIKE.

[IpeameTHBIMU pe3ynbTaTaMU U3YYeHUS U3HKHU B 7 Kilacce sIBISIOTCS:

NOHUMAHMHE!

* (UBHUECKUX TEPMHUHOB: TEJO, BEIIECTBO, MATEpHs, POJIM YUYCHBIX HaIIeh
CTpaHbl B Pa3BUTHH COBPEMEHHOW (U3UKM W BIUSHUM HA TEXHUYECKUH H
COLMAJIBHBIN ITPOTPECC;

* U CIHOCOOHOCTh OOBACHATH (u3nueckue sBieHus: audPy3us, Oosbluas
CKUMaeMOCTh Ta30B, Majas CXKHUMAeMOCTh JKHJKOCTEH U TBEPAbIX Tell,
MEXaHUYECKOE JIB)KCHUE, PABHOMEPHOE UM HEPABHOMEPHOE JIBMXKCHUE, UHEPIIUS,
BCEMUPHOE TATOTEHHE, aTMOC(hEepHOEe NaBJICHUE, JIaBJICHUE >XUJIKOCTEH, ra3oB U
TBEPJBIX TeJ, TIJIaBaHKUE TEJI, BO3AYXOIUIaBaHUE, PACTIOJIOKEHNE YPOBHS KUIKOCTH
B COOOIIAIMIIMXCS COCyJaX, CYIIECTBOBAHHE BO3IYIIHOW OOOJOYKH 3eMITIO;
CIIOCOOBI YMEHBIIICHUSI W YBEIMYCHHSI JABJICHUS, PaBHOBECHE TEJ, MPEBPAICHHE
OJIHOTO BUJAa MEXaHUYECKOU SHEPTUU B IPYTOM;

* CMBICJIa OCHOBHBIX (DH3WYECKUX 3aKOHOB M yMEHHUE NPUMEHSITh WX Ha
MPAKTUKE: 3aKOH BCEMHUPHOTO TIATrOTeHHs, 3akoH ['yka, 3akoH Ilackans, 3akoH
ApxuMeJia, 3aKOH COXPaHEHUS! SHEPIUH;

KounTponbnas pabota




* TpUYMH OPOYHOBCKOTO JBIKCHHUS, CMAayWBaHWs W HECMAYMBAHUS TEJ;
pa3auuus B MOJIEKYJISIPHOM CTPOECHHUM TBEPJIBIX TEN, )KUJIKOCTEN U ra3oB;

* TIIPUHLUMIIOB JEHCTBUS  JUHAMOMETpa, BECOB, OapomeTpa-aHepoHja,
MaHOMETpa, MOPIIHEBOrO >KUIKOCTHOTO Hacoca, THJIPAaBIMYECKOTO IIpecca,
pbIdara, 610Ka, HAKJIOHHOHN TUIOCKOCTH, BCTPEYAIOIINUXCS B MMOBCEHEBHOMN KU3HH,
U CIIOCOOOB oOecreueHus: 0€301MaCHOCTH MPU UX UCITOIb30BaHUMU.

YMeHHUe:

* mome3oBaThcsi CHM W mepeBOAWTH €IWHMIBI W3MEPECHUS (PU3NUESCKUX
BEJIMYMH B KPaTHBIE U JI0JbHBIC €TUHULIBL;

* HAXOIUTh CBS3b MEXKIAY (PU3MUYECCKUMH BEIUYHMHAMH: CUJIOW TSKECTH U
Maccou Teja, CKOPOCTH CO BPEMEHEM U MYyTeM, IJIOTHOCTH Tejla C €ro Maccou U
00BbEMOM, CHIION TSKSCTH M BECOM TeJIa;

*  TPOBOAUTH HAOMIOCHUS (PU3UYECKUX SIBICHUM;

*  U3MEPATh (PUBMYECKHUE BEIUYMHBI: PACCTOSHUE, IMPOMEKYTOK BPEMEHHU,
CKOpPOCTb, MAaccCy, CUJIy, BEC, CUIy TPEHUSI CKOJIbKEHUS, CUJIy TPECHHUSI KauyCHMS,
00beM, TUIOTHOCTD TeJIa, PABHOACHCTBYIOIIYIO IBYX CHJI, ICHCTBYIOIIUX HA TEJO U
HamnpaBJCHHbIX B OJHY W B IIPOTHUBOIMOJIOKHBIE CTOPOHBI, TEMIEPaTypy,
atMoc(epHOe JaBJICHHE, JaBJICHHE >KHJIKOCTH Ha JHO M CTCHKH COCYJa, CHIY
ApxuMeia, MEXaHHYECKYIO0 pab0Ty, MOIIIHOCTb, IIEUO CHUJIbI, MOMEHT cuibl, KII/I,
MOTEHIIMAJIBHYIO U KHHETUYECKYIO SHEPTHUIO;

*  HCIOJBH30BaTh MOJYYECHHbIC 3HAHUS B TOBCEHEBHOM KU3HU (OBIT, SKOJIOTHUS,
OXpaHa OKPYKarolleu cpeibl).

BJIA/IEHHE:

* DKCHEPUMEHTAIbHBIMU METOJIaMH MCCJICIOBAHUSI TIPU OMNPECICHUU 1IECHBI
JeJIeHUs IIKajdbl Opubopa W TMOTPEIIHOCTH WM3MEPEHUS, TpPHU ONpPEaACcICHUN
pa3MeEpoB MajbIX TEJ, MPU YCTAHOBJICHWU 3aBUCUMOCTH: MPOUAEHHOTO MyTH OT
BPEMEHHU, YJIMHEHUS MPYKUHBI OT MPUI0KEHHOW CHUJIbI, CHJIbI TSXKECTH Teja OT
€ro MacChl, CUJIbI TPEHUS CKOJILKEHHUS OT TIJIOIIA1 COMPUKOCHOBEHHUS TEJI M CHUJIBI
HOPMAaJILHOTO JAaBJICHHS, CHIIBI ApXuMeia OT 00beMa BHITSCHCHHOM TEJIOM BO/IBI,
YCIOBUM IUIaBaHMUSI Tejla B KUJAKOCTU OT JEUCTBHUS CHIJIBI TSDKECTH WM CHIIBI
Apxumena, py OIpe/IesICHUH COOTHOIICHUS CUJT U TIJIeY, JIJIsi pABHOBECHS phlyara;

e croco0aMHu BBITMOJHEHHUS PacyeTOB IMPHU HAXOXKISHHUHM: CKOPOCTH (CpeaHei
CKOPOCTH), TTyTH, BPEMEHH, CHJIbI TSKECTH, Beca Teja, MNIOTHOCTH Tella, 00bema,
MaccChl, CWJIbl YIPYTOCTH, PABHOACHCTBYIOIICH IBYX CHJI, HalpaBJIEHHBIX I10
OJIHOW TIPSIMOM, JTaBJICHUS, NABJICHUS KUIKOCTH HA JIHO M CTEHKU COCYJa, CHUJIBI
ApxuMena, MEXaHUYECKON pabOThl, MOIIHOCTH, YCJIOBHUS PaBHOBECHS CHJ Ha
pbruare, mMomeHTa cuibl, KIIJ[, KuHETMYECKOW W MOTECHUUAIBHON SHEPTrUM B
COOTBETCTBHM C ITOCTABJIICHHOM 3aJaueii Ha OCHOBAHUU HCIIOJH30BaHMS 3aKOHOB
busuKy;

TpeOoBaHusT K JUYHOCTHBIM M METANPEIMETHBIM pe3yjbTaTaM TaKXKe
cootBeTcTBYIOT TpeboBanusMm @OI'OC ocHOBHOTO 00IIET0 00pa3oBaHUs W
MIPUBOJISITCS HIDKE.

Jluunocmmuuie pezyromamol npu ooyuenuu gusuke:



*  CdopMUPOBAHHOCTh MO3HABATENBHBIX HHTEPECOB, HHTEIUICKTYAJIbHBIX H
TBOPUYECKUX CIIOCOOHOCTEN yUaluxcsl.

*  VYOEXIEeHHOCTh B BO3MOXHOCTH MO3HAHUA TPUPOABI, B HEOOXOAUMOCTU
Pa3yMHOTO UCITOJIb30BAHUS JOCTHXKEHUN HAYKU U TEXHOJIOTUN ISl JAJIIbHENIIETO
Pa3BUTHSL YEJIOBEYECKOrO OOIECTBA, yBaKEHUE K TBOPIIAM HAYKHM M TEXHUKH,
OTHOUIEHUE K (PU3UKE KaK AIEMEHTY 00I11eYeI0BEUECKON KYIbTYpPHI.

* (CaMOCTOSTENBHOCTh B MPUOOPETEHWH HOBBIX 3HAHMM U MPAKTUYECKHUX
YMEHHUM.

* T'oTOBHOCTH K BBIOOPY JKU3HEHHOTO ITyTH B COOTBETCTBHH C COOCTBEHHBIMH
MHTEpPECaMHU U BO3MOKHOCTSAMM.

* MoruBanuss 00pa30BaTEIbHON NESATEIBHOCTU IIKOJBHUKOB Ha OCHOBE
JMYHOCTHO-OPUEHTUPOBAHHOTO NTOAX0AA

* @®opMupOBaHME LEHHOCTHBIX OTHOILIEHUW JPYr K APYry, K YUHUTEI0, K
aBTOpaM OTKPBITHI 1 U300peTEeHUM, K pe3yJibTaraM 00yUYeHUsI.

Memanpeomemmnuie pe3yrvmamal npu 00yueHuu Qusuke:

1. OBnaJaeHUE HABbIKAMM:

*  CaMOCTOSITENILHOTO MPUOOPETEHUSI HOBBIX 3HAHUIA;

*  OpraHu3aluy yueOHOU JesITebHOCTH;

*  IIOCTaHOBKH LIEJEH;

*  IUIAHUPOBAHUS;

*  CAMOKOHTPOJIA U OLEHKHU PE3YJIBTATOB CBOEU NESTEIBHOCTH.

2. OBnageHrne yYMEHUSMHM IIPEABHUIECTh BO3MOJKHBIE PpE3YJIbTaThl CBOUX
JIEUCTBUM.

3. lloHuManue paznau4uuil MEeXIy:

*  HUCXOJHBIMU (DAKTaMH U TUIOTE3aMU JIJIsl UX OOBICHEHUS;

*  TEOPETUYECKHUMH MOJEISIMU U PEATbHBIMU OOBEKTAMH.

4. OBnajeHHe YHUBEPCATHHBIMH CIIOCOOAMH JIEATEILHOCTH Ha MPUMEpax:

* BBIABMXKCHUS TUIOTE3 JUIsi OOBSICHEHUS  M3BECTHBIX  (AKTOB W
AKCIEPUMEHTAIILHON MTPOBEPKH BBIIBUTAEMBIX TUIIOTE3;

*  pa3pabOTKH TEOPETHUECKUX MOJIEICH MPOIECCOB U SIBJICHUH.

5. @dopMHUpOBaHUE YMECHUU:

* BOCIIpUHUMATh, TiepepadaThiBaTh W MPEAbIBIAT, HHMOpMaIuio B
CJIOBECHOM, 00Opa3HOM M CUMBOJIMUECKON (hopmax;

* aHaJIM3UpOBaTh U MpeoOpa3oBbIBATh IMOJYYEHHYIO HH(}OpManuio B
COOTBETCTBHHM C MOCTABIECHHBIMU 3a/1a4aMH;

*  BBISABJISATH OCHOBHOE COJEPKaHUE ITPOYUTAHHOTO TEKCTA;

*  HAaXOJUTh B TEKCTE OTBETHI HA ITOCTABIICHHBIE BOIPOCHI;

*  H3JaraThb TEKCT.

6. IIpuoOpereHue ombITa CaMOCTOSTENBHOIO TOWCKA, aHalu3a W OTOOpa
uHQOpMAIIUU C  HUCIIOJB30BAaHMEM  PA3IMYHBIX HCTOYHUKOB U  HOBBIX
WH(OPMAITMOHHBIX TEXHOJIOTHH JIJIs PEIICHUsI TO3HABATEIHHBIX 3a]1a4.

7. Pa3BuTHe MOHOJIOTMYECKOW W JIHAIOTUYECKOM PEYU, YMEHMS BBIPAXKATh
CBOM MBICJIM U CIIOCOOHOCTH BBICJIYIIMBATh COOECETHUKA, MTOHUMATh €ro TOUKY
3peHMs, IPU3HABATH [IPABOTY APYIOro YEIOBEKA HA UHOE MHEHUE.



8. OcBO€HHE NPUEMOB JEHUCTBUA B HECTAHAAPTHOM CHUTYyallMH, OBJAJCHHUE
IBPUCTUYECKUMU METOJAMU PELICHUS ITPOOIIEM.

9. @dopmMupoBaHHE YMEHMH pabOTaTh B IPYyNIE C BBINOJIHEHHUEM Pa3IMYHBIX
COLIMAJIBHBIX POJIEH, MPEACTABIATh U OTCTAaUBAaTh CBOM B3IVIAABI M yOEXKIEHUS,
BECTH JUCKYCCHIO.

[Mepeyens YY/, popMupoBaHuio KOTOPBIX yAeJsieTCd OCHOBHOE BHHUMAaHHE
NPHU IVIAHKPOBAHNH Pa0d0THI 0 pusnKe

No3HaBaTeJIbHbIE:

* o0meyueOHble yueOHbIE JICHCTBUS — YMEHHE MOCTaBUTh y4eOHYIO 3ajady,
BbIOpaTh CHOCOOBI M HAWTH MH(POpPMAIMIO JJII €€ PEIIeHUs, YMETh padoTaTh C
uHpOopMaIel, CTPYKTYpHpPOBATh MOTYYCHHbBIE 3HAHUS

* JIOTUYECKHUE yuyeOHbIE JEHCTBUS — YMEHHUE AaHAJIM3UPOBATh U CUHTE3UPOBATh
HOBBIE€ 3HAHUS, YCTaHABIMBATH NMPUYMHHO-CIICACTBEHHbIE CBSA3M, J10Ka3aTh CBOU
CYX/ICHUS

* IIOCTaHOBKA U pelIeHHE MPOOIEMbl — YMEHUE CPOPMYIUPOBATH POOIEMY U
HaWTH coco0 ee peleHus

peryJsiTuBHbIE — IIeJIeTIoNIaraHue, MIaHUpOBaHUe, KOPPEKTUPOBKA TIaHa

JUYHOCTHbIE — JIMYHOCTHOE  CaMOONPENEIIEHHE CMBICI000pa30BaHUs
(COOTHOILIEHHE LN ACHCTBUS U €ro pe3yibTaTa, T.€. yMEHUE OTBETUThH Ha BOIIPOC
«Kakoe 3HaueHme, CMBICT HMMEET s MEHs y4eHue?») M OpHUEHTAlUI0 B
COLIMAJIBHBIX POJISIX M MEXJITMYHOCTHBIX OTHOIICHUAX

KOMMYHUKATHBHbIE — YMEHHE BCTyNaThb B TUAJOT U BECTH €ro, Pa3IHyus
O0COOEHHOCTH OOIICHHMSI C Pa3IMYHBIMU IPYIIIIAMHU JIFOIEH

Nudpopmanus o KoaudecTBe y4eOHbIX 4YACOB

®denepanbHblii 0a3UCHBIN yueOHBIN TUIaH st 00pa30BaTENbHBIX YUPEKICHUN
Poccuiickoit deneparum otBoaut 70 yacoB JyIsl 00s13aTEILHOTO U3YUYEHUST (PU3UKHU
B 7 KJlacce, U3 pacuera 2 yuyeOHBIX yaca B Henento. KomnuecTBo yacoB mo paboueit
nporpamme - 68, COTJIaCHO IIKOJHLHOMY y4yeOHOMY IUTaHy - 2 4yaca B HEJEIIO.
Konn4yecTBO KOHTPOJBHBIX U JTAOOPATOPHBIX PabOT OCTaBlIeHO 0€3 M3MEHEHHS B
COOTBETCTBHUU C IIPUMEPHON U aBTOPCKOM IPOrpaMMON.

ABTOpCKO# MporpamMmoii (a Tak e padodeil mporpamMmoil) yaeOHbIe IKCKYpCUHU
HE NIPElyCMOTPEHBI.
Ucnoan3yembie TEXHOJIOTHH o0yueHusl. dopMblI OpraHu3aluu
o0pa3oBaTeIbHOI0 nMpouecca. BHeypouHas 1esiTeJIbHOCTDH 0 NpeaMeTy.

Peanuzanmst PabGodeit mporpamMMbl CTPOHUTCS € Y4YE€TOM JIUYHOTO OIBITA
yYaluxcss Ha  OCHOBE  WH(MOPMAIMOHHOTO  MOAXOoAa B OOyYCHHH,
MIPEANOJIaraloIiero MCIoJb30BaHUE JIMYHOCTHO-OPUEHTUPOBAHHON, MPOOJIEMHO-
MOMCKOBOM U MCCIIEI0BATENbCKONW YUeOHOM ASSITENbHOCTH YUalUXCsl cCHavasa Mo
PYKOBOACTBOM YYHUTENS, @ 3aTEM U CAMOCTOSITEIILHOM.
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YuutbiBass ~ 3HAYUTEIBHYIO  JUCIEPCUI0 B YPOBHSIX  Pa3BUTUA U
chOpPMHPOBAHHOCTH  YHHUBEPCAJIBHBIX  Y4YEOHBIX  JIEMCTBHI, a  Takxke
TUTIOJIOTUYECKUE U WHJMBHUIyaJIbHbIE OCOOEHHOCTH BOCIPHUATHA y4E€OHOTO
MaTepuaia COBPEMEHHBIMHU IIKOJbHUKAMHU, Ha YpOKaX (PU3HMKHU TMPEINO0JIaracTcs
UCIIOJIb30BaTh  pPa3HOOOpa3Hble TNpHUEMbl PpabOTbl €  y4EOHBIM  TEKCTOM,
(GpOHTANBHBI W JIEMOHCTPAIIMOHHBIA HATYpHBIA SKCHEPUMEHT, TPYMIOBBIE H
JpyTUe aKkTUBHbBIE (DOPMBI OpraHU3aAMK YUYE€OHON e TEIbHOCTH.

Bueypounass gestensHOCT 1O (U3MKE B aBTOPCKOM MporpaMMe He
peayCMOTpEHA.

Coaep:xanue padoyeii mporpaMmsbl

Beenenue (4 4)

®dusnka — Hayka o npupoae. PusndecKue sABICHU.

®dusnueckue cpoiictBa Ten. HabmoneHne u onucanue (HU3NUECKUX SIBICHUI.
dusnueckre BenuuMHbL. V3MepeHus (QU3NUECKUX BEIMYMH: IJUHBI, BPEMEHHU,
temneparypbl. ®Pusznyeckue npubOpel. MexayHapoaHas CHCTEMa EAUHHIL.
TOYHOCTB U MOTPEIHOCTD U3MepeHul. PU3UKA U TEXHUKA.

OPOHTAJIbHAS JIABOPATOPHAS PABOTA

1. Onpenenenue UeHb! JeJIEHU U3MEPUTEIBLHOTO pUdOpa.

IlepBoHayaIbHbIE CBEACHUS O CTPOCHUM BeliecTBa (6 4)

Crpoenne BemectBa. ONBITBHI, JOKa3bIBAIOIINE aTOMHOE CTPOCHHUE BEHIECTBA.
TernnoBoe ABMKEHHE ATOMOB U MOJIEKYJI.

bpoyHnoBckoe nBwxkenue. Juddysus B razax, *KUIKOCTAX U TBEPAbIX Telax.
B3aumopelicTBue yacTull BelecTBa. ATperarHble COCTOSIHHS BellecTBa. Mojenu
CTPOEHHUsI TBEPIBIX TeJ, >XUAKOCTEH H Ta30B. OObsICHEHHWE CBOWCTB Ta30B,
KUJIKOCTEM M TBEPABIX TEJI HAa OCHOBE  MOJEKYJSIPHO-KMHETUYECKUX
MPEICTABJICHUM.

OPOHTAJIbHAA JIABOPATOPHAS PABOTA

2. Onpenenenne pa3MepoB MaJIbIX TElL.

B3aumozaeiicTeus TeJ (23 1)

Mexanunueckoe nBuxenue. Tpaekropus. [lyte. PaBHOMEpHOE 1 HEpaBHOMEpPHOE
neuxeHre. CkopocTh. ['papuky 3aBUCUMOCTH MYyTH M MOJIYJI CKOPOCTH OT
BPEMEHU JBUKEHHUS.

Nuepnusa. MueptHocTh Ten. B3ammonencrsue ten. Macca tena. M3mepenue
Maccsl Tena. [Inotocts BemectBa. Crita. Cuna tspkectu. Cunna ynpyrocti. 3akOH
['yka. Bec tema. CBs3b MEXAYy CHIION TSKECTH M Maccol Tena. Cuila TSHKECTH Ha
apyrux 1ianerax. Juaamomerp. CloKeHHE ABYX CHWJI, HAIPABJICHHBIX MO OJHOU
npssMoi. PaBHoxeicTByromas nByx cui. Cuna Tpenusa. Pusmyeckas npupona
HeOecHbIX Tesl COTHEYHOM CUCTEMBI.

®OPOHTAJIbHBIE IAGOPATOPHBIE PABOTEI

3. 3mepeHne Macchl Tena Ha PhIYa)XHBIX BECAX.

4. U3mepenue odbema Tena.

5. Onpezenenne MIOTHOCTU TBEPAOIO TeNA.
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6. I'pagyupoBaHue NpyUHbBI U U3MEPEHUE CUJT JUHAMOMETPOM.

7. I3MepeHne cuiibl TPEHUS C IIOMOIIBIO TMHAMOMETPA.

JlaBJjieHHe TBEPAbIX TeJI, JKUAKOCTel U ra3oB (21 u)

Jasnenue. JlaBnenue tBepabix Ten. JlaBnenue raza. O0bsSCHEHUE TaBJICHUS Ta3a
Ha OCHOBE MOJIEKYJIIPHO-KMHETUYECKUX TNpeacTaBiicHnil. [lepenaua naBneHus
razaMu U xuakocTsamu. 3akoH [lackans. CooOmaromuecs cocyasl. ATMochepHoe
naBieHue. MeToapl u3MepeHus: aTMocepHoro aaBieHus. bapomerp, MmaHOMETp,
NOPIIHEBOM KUIKOCTHBIM Hacoc. 3aKOH ApxuMmena. YCIOBHUS IJIaBaHUS Tell
BosgyxonnaBanue.

O®POHTAJIBHBIE JIABOPATOPHBIE PABOThI

8. OmpezeneHne BBITATKUBAIOIIEH CHJIbL, JEUCTBYIOIIEH HAa MOTPYXEHHOE B
KHUJIKOCTB TEJIO.

9. BeIsiCHEHHE YCIIOBUH TJIABAHUS TEJA B ) KUIKOCTH.

PaGora 1 MOIHOCTh. JHeprus (16 4)

Mexanuueckass pabora. MomHocTh. [IpocTeie mMexaHu3Mbl. MOMEHT CHIIBIL.
VYcnoBust paBHOBECHS pblyara. «30J0TO€ ITPaBUIIO» MEXaHUKU. Bubl paBHOBECHSI.
Kosddumuent mnonesnoro peiictBus (KIIH). Oueprus. IlorenuumanbHas u
KUHeTh4ecKas sueprus. lIpeBpaiienue sHepruu.

OPOHTAJIBHBIE JIABOPATOPHBIE PABOTBI

10. BoisicHeHHE yCI0BUSI pABHOBECHS phlUara.

11. Onpenenenne KII/] npu nogbeme Tena o HAKJIOHHOM MIIOCKOCTH.

(I)Ole)I arrecralmm NKOJBbHHUKOB.

ATTecTanuys IIKOJBbHUKOB, MPOBOAMMAs B CHUCTEME, MO3BOJISIET, HapAny C
GOopMHpYIOIIUM KOHTPOJIEM TMPEAMETHBIX 3HAHUW, MPOBOJUTH MOHUTOPUHT
YHUBEPCAIBHBIX U TIPEIMETHBIX YUEOHBIX ICHCTBHIA.

PabGouass mporpamma mpemycMarpuBaeT cheaymoomme (OpMbl aTTECTAIUH
IIKOJIbHUKOB:

1. TIpomexytouHas (hopMupyrOIIas) aTTECTAIIHS:

e camocTosATenbHbIe paboThl (10 10 MUHYT);

e jaboparopHo-nipakTUyeckue padbotsl (o1 20 10 40 MUHYT);

e (poHTtanbHble OnbITH (A0 10 MUHYT);

® JIMAarHOCTUYECKOE TECTUPOBAHME (OCTATOYHBIE 3HAHMS IO TEME, YCBOEHHUE
TEKYIIEro yueOHOTO MaTepraia, COMyTCTBYIOIIEe MOBTOpeHne) — S ... 15 MUHYT.

2. HroroBas (KOHCTATUPYIOIIAsi) aTTECTAIINS:

® KOHTPOJbHBIE PaOOTHI (45 MUHYT);

® YCTHbIE U KOMOMHUPOBAHHBIE 3a4€THI (10 45 MUHYT).

® WUTOroBas AMArHoCcTHYecKas padora (10 45 MUHYT).

XapakTepHble 0COOCHHOCTH KOHTPOJIHHO-M3MEPHUTENbHBIX MaTepuanoB (KHMM)
JUUIS KOHCTAaTUPYIOIIEH aTTeCTalluu:

e KUM cocTaBnstoTcst HA OCHOBE KOAUDUKATOPA;

e KUM cocTaBusitoTcsi B COOTBETCTBHUE ¢ 000OIICHHBIM IIJIAHOM;
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® KOJNMYECTBO  3aJaHuil B OOOOIIEHHOM  IUTaHE  OmpeaeNsieTrcs
IPOAODKUTEIBHOCTBIO KOHTPOJIBHOW pabOThl M BpEMEHEM, OTBOAMMBIM Ha
BBIIIOJIHEHHUE OJHOTO 3aJaHus JAHHOTO THUIIA U YPOBHSI CIIOKHOCTH 110 HOPMATHBaM
I'tA;

e TEMaTUKa 3aJaHUIl OXBAaTBIBAET MOJHOE COJAEPKAHUE U3YUYEHHOTO y4eOHOTO
MaTepuaia U COAEPKUT DJIEMEHTBI OCTaTOYHBIX 3HAHUN;

e crpyktypa KHM Komupyer CTpyKTypy KOHTPOJIBHO-U3MEPUTEIBHBIX
Marepuanos ['NA.

Cucrema oueHMBAHUA
OueHka 0TBETOB y4allUXCH

o OneHka «5» CTaBUTHCS B TOM CIydae, €CJIM YYallUKCs MOKa3bIBAET
BEpHOE TOHMMaHuEe (PU3MUECKOW CYIIHOCTH pacCMaTPUBAEMBIX SIBICHUU H
3aKOHOMEPHOCTEH, 3aKOHOB M TEOPHM, a TaKk e MPaBUIHHOE OIpe/esieHre
bu3NUeCKMX BEJIMYMH, WX EJUHUIl U CIOCOO0B M3MEpPEHUS: MPABUIBHO
BBITIOJIHAET YEPTEKH, CXEMbl U TpadUKH; CTPOUT OTBET MO COOCTBEHHOMY IUIAHY,
COMPOBOXK/IAET paccka3 COOCTBEHHBIMU MPUMEPAMH, YMEET IPUMEHSITh 3HAHUS B
HOBOM CUTYyallM¥ TIPH BBIMOJHEHUHU MPAKTUYECKUX 3aJaHHI; MOXKET YCTaHOBUTH
CBSI3b MEXK/IY M3y4aeMbIM M PaHEe M3yUYEeHHBIM MaTEpUajoM MO Kypcy (HU3HKH, a
TaK)Ke ¢ MaTepHaIOM, YCBOCHHBIM TTPH U3YYCHHUH JIPYTUX IMPEIMETOB.

o Ouenka «4» CTaBUTbCS, €CIU OTBET YYEHUKA YAOBJIETBOPSET
OCHOBHBIM TPEOOBaHUSM Ha OIEHKY 5, HO JaH 0€3 UCIOJIb30BAaHUSI COOCTBEHHOTO
IUTaHa, HOBBIX MPUMEPOB, 0€3 MPUMEHEHHS 3HaHUM B HOBOW CHUTyaluu, 6e3
WCIIONIb30BAaHUsl CBSI3eH C paHee W3YYCHHBIM MaTepHalioM W MaTepHalioM,
YCBOCHHBIM TIPH HM3yYEHUHW Ip. MPEAMETOB: €CIU yYallUics JOMyCTHI OIHY
omnOKy WiIn He Ooyiee MBYX HEIOYETOB U MOXKET UX HCIPABUTH CAMOCTOSATEIHHO
WK ¢ HEOOJIBIIION TTOMOIIBIO YUUTEIIS.

o Onenka «3» CTaBUTBCS, €CIAM Y4YallMiiCs NPaBWIBHO IOHUMAET
(GU3HUECKYI0 CYITHOCTh PACCMaTPUBAEMBIX SIBICHHM U 3aKOHOMEPHOCTEH, HO B
OTBETE MMEIOTCS OT/AETbHBIC MPOOENBl B YCBOGHHWH BOMPOCOB Kypca (U3HMKH, HE
NPEMATCTBYIONINE  JATbHEWUIIEMY  YCBOCHHIO  BOIMPOCOB  MPOTPaAMMHOTO
MaTepuaia: yMeeT TPHUMEHATh IOJYYCHHBIC 3HAHHUS TPH PEIICHUU TPOCTHIX
3a/lady C WCIIOJIb30BAaHUEM TOTOBBIX (OPMYJ, HO 3aTPYIHSETCS TMPHU PEIICHUH
3a/ay, TpeOyomux mpeodpa3oBaHus HEKOTOPBIX (opmys, JomycTuia He Oolee
OJIHOM TpyOoOii OMMOKK W JBYX HEMOYETOB, HE OoJyiee OFHOU TpyOoil M OIHOM
Herpy0oii ormmbku, He OoJee 2-3 HerpyObIX OMMOOK, OHON HErPyOOU OTUOKY U
TPEX HEIOUETOB; AOMYCTHI 4-5 HEAOUETOB.
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° OueHka «2» CTaBUTCS, €CIIM YYalllhiiCsl HE OBJaAell OCHOBHBIMHU
3HAQHUSAMHM M YMEHHSIMU B COOTBETCTBHH C TpeOOBaHUSMU TMPOTPAMMbl U
JOMYCTHIT OOJIbIIE OMUOOK U HETOYETOB YEM HEOOXOIUMO ISl OLICHKH «3».

OuneHka KOHTPOJILHBIX PadoT

o Onenka «5» crtaBuTCs 3a paOOTy, BBINOJIHEHHYIO IOJHOCTHIO 0O€3
OIIMOOK M HEJTOYETOB.

o OneHnka «4» craBUTCS 3a pabOTy BBINOJHEHHYIO MOJHOCTBIO, HO TIPH
HaJU4YUU B HEeW He Oosiee OHOM rpyOoH M OJHOM HErpy0oil OIMIMOKH M OJHOTO
HeouETa, He OoJiee TPEX HeTOUYETOB.

o Orenka «3» CTaBUTCS, €CJIM YUYEHUK MPaBUJIBHO BBINIOJIHUJ HE MEHEE
2/3 Bceil pabOTBl WM JAONMYCTHI HE Ooyiee OAHOW IpyOOll OHMIMOKM H.ABYX
HEJ0UETOB, HE Oojiee OAHOW IpyOOl OMIMOKH M OJHON HErpy0oil omunOKHu, HE
Oonee Tpex HErpyoObIXx OIMOOK, OJHOW Herpy0oil  omuOKu U Tpex
HEJIOYETOB, MPU HaIWM4uU 4 - 5 HEIOUYETOB.

o OreHka «2» CTaBUTCS, €CJIM YUCIO OMMOOK U HETOUYETOB MPEBBICUIIO
HOPMY ISl OUEHKH 3 WJIM MPaBUJIBHO BBINIOJHEHO MeHee 2/3 Bcel paboThl.

OueHka j1adopaTopHbIX padoT

o OneHka «5» CTaBUTCS, €CIU YYalIUICs BBIMOJIHSAET padoTy B MOJHOM
o0BeMe ¢ COoOMI0IeHnEM HEOOXO0MMOM NOCIIEI0BATENBHOCTH MPOBEEHUS OIBITOB
U WU3MEPEHUH; CaMOCTOSTEIbHO UM PpAlMOHAJbHO MOHTHPYET HE00X0aAnMoe
000py1I0BaHUE; BCE OMBITHI MPOBOJUT B YCIOBUAX M peXHUMax, 00eCIeunBaOIInX
NOJTy4Y€HHUE MPABUIBHBIX PE3YJIbTAaTOB U BBIBOJOB; COOII0IaET TpeOOBaHUS MPaBUII
0e30MacHOCTH TPy/Aa; B OTYETE MPaBUIBHO M AKKYpPaTHO BBIMIOJIHAET BCE 3aIUCH,
TaONUIBI, PUCYHKH, YEpPTEXH, TpadUKH, BBHIYMCICHUS; MPABHIHLHO BBITOIHSACT
aHaJIN3 MTOTPENTHOCTEH.

o OneHka «4» CTaBUTCS, €CJIM BBIIIOJHEHbI TPEOOBAaHUS K OLEHKE «5» ,
HO OBLIO OMYIEHO JBa - TPU HemodeTa, He Oosee OAHONW HErpyooil omuOKu u
OJIHOTO HeIOoYETa.

o Ounenka  «3»  cTaBUTCA, €cld  paboTa BBIMNOJHEHA  HE
MOJIHOCTBIO, HO OOBEM BBIMOTHEHHOW YAacTH TAaKOB, TO3BOJISIET MOJYYHTh
NpaBWIbHBIE pE3yNbTaThl U BBIBOABL: €CIM B XOJI€¢ NPOBEACHHUS OIbITa U
U3MEpPEHHH ObLTN JOMYIIEHBI OIUOKH.

o Omnenka  «2»  cTaBuTCsA, eciau  paboTa  BBIMOJHEHA  HE
MOJIHOCTBIO U 00BEM BBIOJHEHHOW YacTH pabOThl HE MO3BOJSET ClETIaTh
NPaBUJIBHBIX BBIBOJIOB: €CIU OIBIThl, U3MEPEHHUS, BBIYHMCIICHUS, HAOIIOACHUS

MIPOMU3BOJMIIMCH HEIIPABUIIBHO.
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Bo Bcex ciyyasix OlLleHKa CHIDKAETCSs, €CIM YYCHHK He coOuonan TpeOoBaHMs
IpaBUJI OE30MIaCHOCTHU Ipy/aa.

Ilepeyenn omIMOOK:

['pyOnie ommbOku

1. Hes3nanue omnpejeneHnii OCHOBHBIX MOHSATUMN, 3aKOHOB, MTPABUJI, TTOJIOKEHUN
Teopun, Gopmy, OOLIECTPUHATHIX CUMBOJIOB, 0003HaYEHUsI (PU3HMUECKUX BEIUYUH,
€AMHUILY U3MEPEHHUS.

2. Heymenue BbIIEISATH B OTBETE IJIaBHOE.

3. Heymenue mnpuMEHATh 3HAHUA [UIsI pEHICHUS 3a7ad U OOBICHEHHS
buznyecKux SBICHUHN; HEMPABUIBLHO CHOPMYITHPOBAHHBIC BOMPOCHI, 33aHUS WIIH
HEBEpHbIE OOBACHEHMSI XOJa MX PEUICHUs, HE3HAHUE MPUEMOB pEIIEHUs 3ajad,
aHAJIOTMYHBIX paHee PpEHIeHHbIM B  Kjacce, OWIMOKH, MOKa3bIBAIOIIHNE
HEIIPaBUIbHOE TOHMMAHHWE YCIOBUS 33Ja4d WIM HENPABWIBHOE HCTOJIKOBAaHUE
peuieHusl.

4. HeyMmeHue 4uTaTh U CTPOUTH rPapUKU U MPUHIUIHATIBHBIE CXEMbI

5. Heymenue mnoarotoButb K paboTe YCTaHOBKY WM JabOpaTopHOE
00Opy/lI0BaHUE, NPOBECTH OMNbIT, HEOOXOAUMBIE pacueTbl WJIH MCIOIb30BaTh
IIOJIyYCHHBIE JAHHBIE JUIs1 BBIBOJIOB.

6. HeOpexxHoe oOTHOIIEHUE K J1abopaTOpHOMY OOOpYyIOBaHUIO U
U3MEPUTETBHBIM IPUOOpaAM.

7. HeymeHnue onpenenuts NOKa3aHus U3MEPUTEIIBHOTO IPUOOpa.

8. Hapymenue TpeGoBaHMiA MpaBuil 0OE30MACHOTO TPyAa TMPH BHITIOJHEHUN
HKCIIEPUMEHTA.

HerpyOsblie ommoku

1. Herounoctu (GpopMyJIHpPOBOK, ONPEAECICHHM, 3aKOHOB, TEOPHi, BHI3BAHHBIX
HEINOJHOTOM OTBETa OCHOBHBIX NPHU3HAKOB OIpeaensieMoro moHATus. Omuoky,
BbI3BaHHbIE HECOOIIOJICHUEM YCIOBUN POBEACHUS OIBITA WM U3MEPEHUH.

2. OmmbOku B YCIOBHBIX OOO3HAUEHUSX HA MPUHIUIHUAIBHBIX CXEMax,
HETOYHOCTHU YepTeKeH, rpapuKoB, CXEM.

3. Ilpomyck miaM HETOYHOE HANMMCaHHE HAUMEHOBAHMHM €IMHULl (PU3HYECKUX
BEJIMYMH.

4. HeparnmoHanbHBIN BEIOOP XOJa PEIICHUS.

Henouets!

1. HepaumoHanbHbl€ 3alUCH TMPU BBIUMCICHUSAX, HEPALMOHAIBHBIE MPUEMBbI
BBIYKCIICHU, TPpeoOpa30BaHUi U PelIeHUs 3aau.

2. Apudmernyeckue OIIMOKM B BBIUMUCIEHUSX, €CIM 3TH OUIMOKM rpy0o He
HCKQXKaIOT PEeaJbHOCTh MOJYYEHHOI'O PE3ybTaTa.

3. OtgaenbHbIEC TOTPEHIHOCTH B (POPMYIIMPOBKE BOIIPOCA WJIM OTBETA.

4. HeOpexxHOe BBITIOJIHEHUE 3aUCEl, YUepTeXel, cxeM, TpaduKoB.

5. Opdorpaduueckre u MyHKTyaITMOHHBIC OMIHOKU
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KAJIEHJAPHO-TEMATHYECKOE IINTAHUPOBAHHUE

1 yeTBepTH
Ne Tema ypoka Hdara JomaiHee
n/n 3a7laHue
wiad | ¢pakTu
YECKU
BBEJEHUE (4 4)

1/1 Yro usyvaet pusnka. 3.09 (§1-3)

Hexotopsie puznueckue TepMUHBIL.

HaOmnroeHus ¥ OnbITHI
2/2 Ou3NYECKUe BEIIMYUHBI. 5.09 (§4-5)

H3mepenne GpU3MUECKUX BEITUYHH.

TOYHOCTB M NOTPENIHOCTD U3MEPEHUM.
3/3 Jlaboparopnas pabota Ne 1 10.09

«OmnpeneneHne NEHBI IEICHUS H3MEPUTEITEHOTO

npudopar»
4/4 Owu3mKa U TeXHUKA. 12.09 (§6)

Tect «BBenenue B GU3nKy»

I[MEPBOHAYAJIbHBIE CBEJAEHNW S O CTPOEHWU BEILECTBA (6 1)

5/1 CrpoeHue BelIecTra. 17.09 §7-9)

Monekyibl.

bpoyHOBCKOE IBH>KEHHE
6/2 JlabopatopHnast pabota Ne 2 19.09

«OmpenieneHne pa3MepoB MaJIBIX TEID
713 JIBMOKEHHE MOJIEKYII. 24.09 (§ 10)

Tect «MoOneKyb»
8/4 B3aumoericTBre MoJIeKy 26.09 §11)
9/5 Tpu cocTosiHuUs BeliecTBa 1.10 (§ 12-13)
10/6 | 3auer mo Teme 3.10

«[lepBoHavaNbHBIEC CBEJICHUS O CTPOSHUU

BEIIECTBA

B3AUMOJIEMCTBUE TEJI (21 u)

11/1 | MexaHn4ecKOe IBHKCHHE. 8.10 (§ 14 - 15)

PaBHOMEpHOE M HEpaBHOMEPHOE JIBUKEHUE.
12/2 | CkopocTb. 10.10 (§16)

Enununier ckopoctn
13/3 | Pacuer nyTu ¥ BpEMEHU JIBHXKCHHS 15.10 (§17)
14/4 | Uneprust 17.10 (§ 18)
15/5 | B3aumojeiicTBue TeIl. 22.10 (§ 19)

TecT no Teme
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16/6 | Macca Tena. 24.10 (§ 20 -
EuHUIBI MacChl. 21)
M3mepenne Macchl Tela Ha Becax

2 yeTBepThH
Ne Tema ypoka Hara Homainee
n/n F— (baxtn | 38AaHHC
YEeCKHU
B3AVIMOJIEMCTBUE TEJI (21 u)

17/7 | JJaboparopHas paboTa 5.11
Ne 3 «/3mepeHne Macchl Tena Ha phlYaKHBIX BECax»

18/8 | IlmoTHOCTH BeliecTBa 7.11 (§22)

19/9 | JlaboparopHast pabota Ne 4 «M3meperne oobema 12.11
tena». JJaboparopuas pabora Ne 5 «Onpenenenue
IUIOTHOCTH TBEPJIOTO TEIIa

20/ 10 | Pacuet maccel U 00beMa TeIa 14.11 (§23)

o ero mwiotTHocTu. Tect «I1moTHOCTHY

21/ 11 | Pemenue 3ama4 no teMaM «MexaHndecKoe 19.11
IBIDKeHHE», «Maccay, «I[II0THOCTE BEIecTBa

22/ 12 | KonrtposbHast paboTa rmo TeMam «MexaHH4ecKoe 21.11
nBrxkeHne», «Maccay, «IImoTHOCTh BemecTBa»

23/ 13 | SIBnenue tarotenus. Cuiia TSKECTH. 26.11 (§24-

25)

24/ 14 | Cuna ynpyroctu. 3akoH ['yka 28.11 (§ 26)

25/ 15 | Bec tena. Equnuibl cuitbl. CBSI3b MEXKIY CHION 3.12 (§ 27 - 29)
TSPKECTU U MacCou Telia

26/ 16 | Tunamometp Jlaboparopnas pabota Ne6 5.12 (§ 30)

« 'panynpoBanne py>XUHBI K U3MEPEHUE CHJIT
JTUTHAMOMETPOM»

27/ 17 | CnoxeHue IBYX CHJI, HAIIPABJICHHBIX 11O OJHON 10.12 (§31)
npssMoil. PaBHoAEHCTBYOIAs CHUIL.

28/ 18 | Cuna tpenus. Tpenue nokost. Tect «Cuia» 12.12 (§ 32-33)

29/ 19 | Tpenue B npupoje u Texuuke Jlaboparopuas padora 17.12 (§34)

Ne 7 «3mepenue cuiibl TPEHUS ¢ TOMOIIBIO
JTIMTHAMOMETPA»

30/ 20 | Pemenue 3ama4 mo remaM «CHIIBD, 19.12
«PaBHOAEHUCTBYIOIIAS CUI»

31/ 21 | KonrponbHas pabora Ne 2 «B3anmMoneiicTBue Tem» 24.12

JIABJIEHUE TBEPJIbIX TEJI, )KUJIKOCTEN 1 TA30B (21 u)

32/1 ‘ JaBnenue. EnUHUIBI JaBICHUS

26.12 |

[ (§35)

17



3 yeTBEepTH

Ne Tema ypoka Hdara Homamnee
n/n 3aJlaHue
I1aH dbaxTu
YECKH
JIABJIEHUE TBEPJIbIX TEJL XXUJKOCTEU U TA30B (21 u)

33/2 | CnocoObl YMEHbBIICHUSI U YBEITUYCHHS IABJICHHUS 14.01 (§ 36)

34/3 | JlaBnenue rasa 16.01 (§ 37)

35/4 Ilepenaua naBieHUs KUJIKOCTSIMU U razaMu. 3aKOH 21.01 (§ 38)
ITackans

36/5 | JlaBieHHeE B 5KHIKOCTH U rase. 23.01 (§ 39 - 40)
Pacuer naBieHwMs )KUIKOCTH Ha JTHO M CTEHKH COCY/a

37/6 Pemrenue 3amau mo reme «/laBneHue B )XHIAKOCTU U 28.01
rase. 3akoH [lackans»

38/7 CooOmiaromuecs cocyabl. 30.01 (§41)
Tect «/laBnenue»

39/8 | Bec Bo3myxa. 4.02 (§ 42 -43)
ATMochepHOe TaBlieHHe

40/9 | U3mepenne atMoc(hEepHOTO TaBJICHUS. 6.02 (§ 44)
OmneitT Toppuuennu

41/ 10 | Bapometp- aHEepOHI. 11.02 (§ 45 - 46)
ATMOcC(epHOe TaBJIeHNE Ha Pa3IMYHBIX BBICOTaX

42/ 11 | MaHOMETpBI. 13.02 (§47)

43/ 12 | TlopiiHeBO# KUAKOCTHBIN Hacoc. ['mapaBIndecKuii 18.02 (§ 48 -49)
npecc

44/ 13 | JleiicTBHE XUAKOCTH U ra3a Ha MOTPYKEHHOE B HUX 20.02 (§ 50)
TEJ0

45/ 14 | 3akon Apxumena 25.02 (§51)

46/ 15 | JTaboparophas padota Ne 8 «Onpenencuue 27.02
BBITAJIKUBAIOLIEH CHUJIBI, JIEMCTBYIOIIEN Ha
MOTPYKEHHOE B )KHJIKOCTH TEIIO»

47/ 16 | InaBanue ten. Tect «3akoH Apxumena» 3.03 (§ 52)

48/ 17 | Perrenue 3a1a4 1Mo TeMaM «ApXHMEI0Ba CHIIaY, 5.03
«Y cnoBwsI TJIaBaHUS TEID»

49/ 18 | JTaboparophas padota Ne 9 «BeIsICHEHHE YCITOBHIA 10.03
TUTaBaHUS Teja B KHUIKOCTH

50/ 19 | I1naBaHue CyI0B. 12.03 (§ 53-54)
BosznyxormiaBanue

51/ 20 | Pemrenue 3amau mo teme «JlaBieHue TBEpAbIX Tel, 19.03
KUAKOCTEH U Ta30B»

52/ 21 | KonrponbHas pabota Ne3 « /laBneHue TBepabIX Tel, 17.03
JKUIKOCTEN U ra3oBy
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4 4yerBepTh

Ne Tema ypoka Hdara Homaminee
n/n F— baxrn 3a1aHue
YECKU
B3AMMOJIEMCTBUE TEJI (13 u)
53/1 | Mexanunueckas padota. EnuHuib paboThl 4.04 (§ 55)
54/2 MormHocTh. Enuauner MolHocTH 5.04 (§ 56)
55/3 | [Ipocteie Mmexanu3Mmsl. Peruar. PaBHoBecue cui Ha 11.04 (§ 57 - 58)
pblyare
56/4 | Mowment cunbl. Tect «Pabota. MOITHOCTE 12.04 (§59)
57/5 | Peruaru B TexHuKe, ObITy U nipupoae JlaboparopHast 18.04 (§ 60 - 61)
pabotaNel0 «BrisicHeHHE yCITOBUS paBHOBECHUS
phIaara
58/6 | bioku. «30510TOE MPABUIIO» MEXAHHUKH 19.04 (§ 62)
59/7 Pemenue 3agad no reme «Y clOBUSI paBHOBECHUS 25.04
phIyara
60/8 | LlenTtp TsDKECTH TeIa 26.04 (§ 63)
61/9 | YcinoBus paBHOBECHS TEI 2.05 (§ 64)
62/ 10 | Koo puimeHT moae3Horo AeiCTBUS MEXaHU3MOB 3.05 (§ 65)
JlabGopaTtopnast padota Ne 11« Onpenenenne KI1J]
IIPU TIOJTbEME TeJIa M0 HAKJIOHHOW TUIOCKOCTH)
63/ 11 | Dueprus. [loTeHiManbHas 1 KHHETHYECKAsT YHEPTHSI 10.05 (§ 66 - 67)
64/ 12 | IIpeBpaliieHue 0JHOTO BHIa MEXaHHUECKON SHEPTUH 16.05 (§ 68)
B Ipyrou
65/ 13 | Konrponbnas pabota Ned o teme: «Pabota. 17.05
MOoOIIHOCTD, SHEPT U
ITOBTOPEHUE ITPOHUEHHOI O MATEPHAJIA (3 4)
66 [ToBTOpEHUE MPOIIEHHOTO MaTepHala 23.05
67 HroroBas nuarHoctudeckas pabora 24.05
68 OT BEMKOTO 3a0JIY)KIACHHS K BETUKOMY OTKPBITHIO
PACCMOTPEHO COTI'TTACOBAHO

Ha Metogudyeckom CoBeTe
31 aBrycra 2022 r.
ITporokona Ne 1 3acenanus M C
ot 31 aprycra 2022 r.

3amecturenb aupekropa MbOVY

ITormoBckoii COIL
" 74 ¢/ JLH. JleM4eHKO
31 aBrycra 2022 .
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