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CocraBneHa B cooTBeTcTBUU ¢ [IpumepHoi paboueii mporpaMMon Mo y4eOHOMY MpeaMeTy
«DPusukKay.

(HamMeHOBaHNE TIPeIMETa)
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buzuku
(Ha3BaHWE METOAMYECKOTO OOBETMHEHNS)

ITpotokon Ne. 1 ot « 29 » asrycra 2022 r.

PykoBogurens MO Aranymmmaa A K.. (moxmucs )(PUO)




HHOACHUTEJBbHAA 3AIINCKA

Conepxanue porpaMMbl HalpaBJIeHO Ha GOPMUPOBAHUE ECTECTBCHHOHAYYHON IPaMOTHOCTH y4aIlluXcs |
OpraHu3aIHIo U3ydeHUs GU3UKH Ha JICATSILHOCTHOW OCHOBE. B Hell yUHTHIBAIOTCSI BO3BMOXHOCTH TIPEIMETA B
peanmzanuu TpedboBanuiit ®I'OC OO0 K mIaHAPYEeMBIM JHYHOCTHBIM U METANPeIMETHBIM pe3yiibTaTaM OOydeHHs, a
TaKXe MEXIPEIMETHBIE CBS3U €CTECTBCHHOHAYYHBIX YUeOHBIX TIPEAMETOB Ha YPOBHE OCHOBHOT'O OOIIETO

o0pazoBaHws.

OBILIAA XAPAKTEPUCTUKA YYEBHOT O ITIPEJIMETA «®U3UKA»

Kypc dmsuxm — cructemooOpa3yromuii 115 €CTeCTBEHHOHAYYHBIX YISOHBIX ITPEIMETOB, TTOCKOJIBKY (pr3mueckre
3aKOHBI JIS)KAT B OCHOBE MPOIIECCOB U SIBIICHUH, H3y4aeMbIX XUMHUEH, ONOJIoruei, aCTpOHOMUEH U PU3NUECKON
reorpadueii. @u3rKa — 3TO MPeAMET, KOTOPHIN HE TOIBKO BHOCHT OCHOBHOMW BKJIaJ] B €CTECTBCHHOHAYYHYIO KAPTHHY
MHpa, HO U MPEJOoCTaBIIseT Hanboiee iICHbIe 00pa3Libl IPUMEHEHNsI HAyYHOT'0 METO/ia IO3HAHMUS, T.€. Crocoba
MOJTY4eHUs TOCTOBEPHBIX 3HaHUH 0 Mupe. HakoHel, ¢pu3nka — 3T0 MpeaMeT, KOTOPBIH Hapsay ¢ APyTUMH
€CTEeCTBEHHOHAYYHBIMH MIPEAMETAaMH JOJDKECH JaTh IIKOJbHUKAM MpeICTaBlIeHHE 00 YBICKAaTEILHOCTH HAYYHOTO
WCCJIEIOBAHUS U PAJOCTH CAMOCTOSITEIbHOTO OTKPBITHA HOBOT'O 3HAHUSI.

OnHa U3 r1aBHBIX 3a1a4 (Gu3znueckoro o0pa3oBaHus B CTPYKType 00Iero oopa3oBaHusi COCTOUT B (POPMUPOBAHUI
€CTEeCTBEHHOHAaYyYHOH IPaMOTHOCTH U MHTEpeca K HayKe Y OCHOBHOW MacChl 00y4aroIuXcsl, KOTOphIE B AalbHEHIIeM
OyayT 3aHSATHI B CaMbIX pa3Ho 00pa3HbIX chepax AedarenbHOCTH. Ho He MeHee BayKHOH 3aaueil sIBIIsIeTCS BBISIBIICHHE H
MOJITOTOBKA TAJTaHTIIMBBIX MOJIOJIBIX JIFOJIEH ISl POJIOJKEHMs 00pa3oBaHus U JlallbHeHIeH npodeccuoHanbsHON
JIEATEIbHOCTH B O0JIACTH €CTECTBEHHOHAYYHBIX HCCIIEIOBAaHUN U CO3/IaHUH HOBBIX TeXHOJOTHIl. COrTacHO MPUHATOMY
B MEKAYHAPOJHOM COOOLIECTBE OlpeeIeHu0, «EcTecTBeHHOHAayUHasi IPaMOTHOCTb - 3TO CIIOCOOHOCTD 4eJI0BEKa
3aHUMATh aKTHBHYIO I'PAXKJAHCKYIO MTO3UIIMIO TI0 00IIECTBEHHO 3HAYUMBIM BOTIPOCAM, CBA3aHHBIM C €CTECTBEHHBIMH
HayKaMH, ¥ €r0 TOTOBHOCTh HHTEPECOBATHCS €CTECTBEHHOHAYYHBIMH HJlesiMU. HayuHO rpaMOTHBII YenoBek
CTPEMHTCS Y4aCTBOBATh B apIYMEHTUPOBAHHOM OOCYKIICHHH TPOOIIeM, OTHOCSIIIMXCSI K €CTECTBEHHBIM HayKaM 1

TCXHOJIOTUAM, YTO Tpe6yeT OT HETO CIICAYIOIHNX KOMIICTEHTHOCTEH:
— Hay4HO 00BACHATE SIBJICHUA,
— OICHHMBATh U ITIOHUMATh 0COOEHHOCTH Hay4YHOI'O UCCJICAOBaHMA,
— HHTCPHPETUPOBATH JaHHBIC U UCIIOJIE30BaTh HAYYHBIC JOKA3aTCIbCTBA JJIA IMOJTYUCHUA BBIBOJOB.

Uzyuenne Gpu3NKH criocoOHO BHECTH PEIIAONINEN BKIJIA B (POPMHUPOBAHUE ECTECTBEHHOHAYYHOH IPaMOTHOCTH

00yJaronmxcs.

HEJIN U3YYEHUSA YYEBHOI'O ITIPEJIMETA «®U3UKA»

Uenu n3yvenus ¢pu3nku Ha YPOBHE OCHOBHOTO 00IIIeT0 00pazoBaHus onpeeneHbl B KoHnenuu npenoiaBaHus
yaebHoro npeamera «Dusnka» B 00pa3oBaTeNbHBIX Oprann3anuiax Poccuiickoit @enepanun, pearn3yonmx
OCHOBHBIE 00111e00pa30BaTe/IbHbIC TPOIPaMMbl, YTBEPKIAEHHOH perenrnemM Koterun MUHUCTEPCTBA MPOCBEIICHHS

Poccuiickoii denepanuu, mporokoii ot 3 aekadps 2019 r. Ne [TIK-4BH.
Henu uzydenus Gpusnku:
— TnpuoOpeTeHrne UHTEepeCca U CTPEMIICHHUS 00YYarOIIMXCs K HAYYHOMY U3yUEHUIO TIPUPOIBI,

pa3BUTHE UX HHTEIIEKTYaJbHBIX M TBOPUYECKUX CIIOCOOHOCTEH;



— pa3BUTHE TPEACTABICHUI 0 HAyYHOM METO/Ie TIO3HAaHUS B (POPMHUPOBAHNE UCCIIEAOBATENHCKOTO

OTHOMICHUA K OKPYKAIOIHUM SBJIICHUSAM,
— (l)OpMHpOBaHI/Ie HAay4YHOTI'O MUPOBO33PCHHA KaK PE3yJIbTaTa U3YUCHHUA OCHOB CTPOCHHUA MAaTCPUU U

(hyHIaMeHTaIbHBIX 3aKOHOB (DU3HKH;

— (hopMupoBaHue TIPEACTABICHAN O POIH (PM3UKYU ISl pa3BUTHS APYTUX €CTECTBEHHBIX HAYK, TEXHUKU U

TEXHOJIOTHIA;

— pa3BHUTHE MPEJCTABICHUN O BOBMOXKHBIX cepax Oyayieil mpodeccnoHaNbHOM A TENbHOCTH,

CBSI3aHHOM C (1)PI3PIKOI>'I, IOArOTOBKA K Ila.]'H)HCI‘/'IIHCMy O6y‘{€HI/IIO B OTOM HaIIpaBJICHUHU.

JocTmxenne 3TUX 1emeil Ha ypoBHE OCHOBHOTO 00IIero 06pa3oBaHMs 00€CIIEYNBAETCS PEIICHHEM CJIETYFOIIX

3aJa4:

— ano6peTeHMe 3HAHUM O AUCKPETHOM CTPOCHHHU BCUICCTBA, O MCXAaHUYCCKUX, TCIUIOBLIX,

QJICKTPUUCCKUX, MAI'HUTHBIX U KBAHTOBBIX ABJICHUAX,

— TnpuoOpeTeHNe YMEHHH ONUCHIBATh U OOBSCHITH (PU3NUECKHUE ABJICHUS C UCIIOJIb30BAHUEM

MOJIYYCHHBIX 3HAHUM;

— OCBOEHHE METOJIOB PELICHUS MIPOCTEHIINX PACUETHBIX 3a/1a4 C UCIIOJIb30BaHNEM (PU3NUECKUX MOJEICH,

TBOPUYCCKUX U MMPAKTUKOOPHUCHTUPOBAHHBIX 3a4a4;

— pa3BUTHE YMECHUH HAOIIOAATh IPUPOJHBIE SBJICHUS U BHIIIOIHSTH OIBITHL, JJAOOPAaTOPHBIE PAa0OTH

SKCHEPHUMEHTAIIBHBIC UCCIICAOBAaHNA C UCITIOJIb30BAHUEM U3MEPUTECIIBHBIX HpI/I60pOB;

— 0OCBOcHHUE MPUEMOB PabOTHI ¢ HHpOPMAITUEH (PU3HMUSCKOTO COCPIKAHUS, BKITFOUAs HHPOPMAIIHIO O

COBPEMEHHBIX JOCTHKCHUAX (PU3UKHU; aHAIN3 U KPUTHIECKOE OlICHUBaHKHE HH()OpMAIINK;

— 3HaKOMCTBO c0 chepaMu MpoeCcCHOHATBHON AEATEIILHOCTH, CBSI3aHHBIMHU C (PU3HKOIL, U

COBPCMCHHBIMH TCXHOJIOTUAMU, OCHOBAHHBIMH HAa JOCTHIKCHHUAX (1)H3quCKOﬁ HAyKH.

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

B cootBercTBun ¢ ®DI'OC OO0 dusuka sBisercs 00s3aTeIbHbIM IPEAMETOM Ha YPOBHE OCHOBHOTO OOIIETO
oOpa3oBanus. JlaHHas mporpaMMa mpeaycMaTpuBaeT ulydeHre (pu3uku Ha 6a30BOM YpoOBHE B 7 Kilacce B 00bEMe 68

4acoB 110 2 Jaca B HCACIIIO.

COJEPKAHUE YYEBHOTI'O ITPEJIMETA

Pazgea 1. ®usuka u €€ poJib B MO3HAHUU OKPYKAKILEr0 MUPa

duznka — HaykKa O IIpUpOAC, HU3YYACT (1)I/I3I/ILI€CKI/IC SIBJICHUSA: MCXAHUYCCKUC, TCIJIOBBIC, JSJICKTPUYCCKUC,
MAarHuTHBIC, CBETOBBLIC, 3BYKOBBIC.

dusznyeckue BEINYUHEI. I/I3M€pCHI/Ie (bHBI/ILIeCKI/IX Benn4unH. Ouznyeckue HpI/I60pI>I. HOFpG].LIHOCTB I/I3MepeHI/If/’I.
MC)K,Z[YHapO,Z[HaH CHUCTEMA CAUHUII.

Kaxk (1)I/IBI/IKa n Apyrue CCTCCTBCHHBLIC HAYKHW HU3YYAOT MPUPOAY. ECTGCTB@HHOH&y‘-IHLIfI MCTOA IIO3HaAHUA:
Ha6J’IIOZ[€HI/Ie, IMOCTAaHOBKAa HAYYHOT'O BOIIPOCA, BBIABUIKCHHC TUIIOTEC3, SKCICPUMCHT IO IIPOBCPKEC THUIIOTES,

00BsICHEHHE Ha6moz[aeMoro siBiieHus. Onucanue (I)I/I3I/ILIGCKI/IX SIBIICHUH C IIOMOIIBIO MO,I[GHCﬁ.

JdemoncTpauuu
1. MexaHI/IT-IeCKI/Ie, TEILIOBBIC, DJICKTPUYCCKUE, MAIrHUTHBIC, CBETOBLIC ABJICHHA.

2. ®dusnveckue MPUOOPHI U MPOIieIypa MPSIMbIX H3MEPEHUH aHAIOTOBBIM U IIU(POBBIM TPHOOPOM.

JlabopaTopHbie padoThl U ONBITHI
1. OnpeneneHue HEeHBI ASTACHUS MIKAIBI H3MEPUTEIHLHOTO IPHOOpAa.
2. M3MepeHune paccTosHUM.

3. U3mepenue o0bEMa KUIKOCTH U TBEPOTO TEIA.



4. OnpeneneHue pa3MepoB MaIbIX TEIL.
5. 3mepeHne TeMneparypsl IPY TOMOIIIH KHKOCTHOTO TEPMOMETPA U JATYMKA TEMIIEPATYPHI.
6. [IpoBeneHue ucciuenOBaHuUs MO MPOBEPKE TUIMOTE3bI: AATHHOCTD MOJNETA MIAPUKA, TYIIEHHOTO TOPU30HTAIBHO,

TeM Oouplie, 4eM OOJIBIIIe BBICOTA ITyCKa.
Pa3nean 2. [lepBoHayaibHbIe CBeJeHUs 0 CTPOCHHH BellleCTBA

CtpoeHue BemecTBa: aTOMbl M MOJIEKYJIBI, HX pa3Mepsl. OTBITHI, TOKa3bIBAIOIINE JUCKPETHOE CTPOCHHE BEIIECTRA.
OnBITHL, OKA3bIBAIONIUE AUCKPETHOE CTPOCHUE BEIIECTBA.

JBmxkenue yactuil BemecTsa. CBsi3b CKOPOCTH JBUKCHUS YaCTHUIL C TEMIIEPATypoi. BpoyHOBCKOE ABMKECHHUE,
muddy3us. BaumoelicTBre YacTUIl BEIIECTBA: IPUTHKCHUE U OTTAJIKUBaHUE.

ArperaTHble COCTOSIHUS BEIIECTBA: CTPOCHUE Ta30B, KUAKOCTEH U TBEPABIX (KPUCTATUIMUECKUX) Tell. B3auMocBsI3b
MEK]ly CBOMCTBaMU BEILLIECTB B Pa3HbBIX arperaTHbIX COCTOSIHUAX U UX AaTOMHOMOJIEKYJIAPHBIM CTPOEHUEM.
Oco0eHHOCTH arperaTHBIX COCTOSHHM BOJIBI. B3auMOCBS3b MEX 1y CBOWCTBAMH BEIIECTB B PA3HBIX arperaTHBIX
COCTOSTHHSIX Y KX aTOMHOMOJICKYJISIPHBIM cTpoeHHeM. OCOOCHHOCTH arperaTHbIX COCTOSHUEN BOJIbI. OCOOCHHOCTH

arperaTHbIX COCTOSIHUM BOJBI.

JlemoHCcTpanun
1. HaGmromeHue OpOyHOBCKOTO JIBHKEHHUSL.
2. Habmopnenne nuddysun.

3. Habmonenne siBJIeHUIA, OOBSICHAIOMINXCS TPATHKEHUEM WIIH OTTAJIKWBAHHUEM YaCTHUIl BEIIECTB.

JlabopaTopHbie padoThI U ONBITHI
1. OueHka quamMeTpa aroMa METOJIOM PsIOB (C UCTOb30BaHueM (hoTorpaduii).
2. OnbITHI 110 HAOJIIOICHUIO TEIJIOBOTO PACIIIMPEHHUSI Ta30B.

3. OnbITHI 110 O0OHAPYKEHHUIO NSHCTBUS CHII MOJICKYJISIPHOTO MPUTSHKEHUS.

Pasznea 3. /IBuskeHre U B3aUMO/I€iiCTBUU

Mexannueckoe 1BuxeHue. PaBHOMepHOE 1 HepaBHOMepHOE ABHxkeHue. Ckopoctb. CpeaHss CKOPOCTb MPH
HEpaBHOMEPHOM JIBHXEHUH. PacuéT myTu u BpeMeHH IBIKeHHs. PaBHOMEpHOE 1 HEpaBHOMEPHOE JIBH)KEHHE.
Ckopoctb. CpeaHsisi CKOPOCTh IPY HEPABHOMEPHOM JIBIDKEHHH. Pacyér myTH u BpeMeHH ABHKECHUSI.

SBnenne nHepuMy. 3aKoH MHepUWHU. B3anMoneiicTBue Ten Kak Npu4rHa U3MEHEHUSI CKOPOCTH ABHKCHHUS

Tes1. Macca kak Mepa MHepTHOCTH Tena. [ImoTHocTs BemecTBa. CBS3b INIOTHOCTH C KOJTMYECTBOM MOJIEKYII B €IMHHILIE
00BEéMa BelecTna.

Cua Kak XapakTepHUCTHKa B3auMoJercTBus Tesl. Cuiia ynpyrocTy U 3akoH ['yka. Mi3sMepeHne cuibl ¢ TOMOIIbIO
JUHaMOMeTpa. SIBieHue TSAroTeHus U cuia Tsbkectu. Cuiia TshkecTH Ha Ipyrux mnaHerax (MC). Bec tena.
HesecomocTs. CrioskeHUE CHII, HAIIPABIEHHBIX 110 OAHOM NpsiMoil. PaBHonelicTByomas cuin. Cuia TpeHus. TpeHne

CKOJIBKEHUS U TpeHue nokost. Tperue B npupoe u rexauke (MC).

JdemoncTpauuu

1. HabnroneHne MeXaHHYECKOTO JIBUOKEHHUSI TEIa.

2. M3MepeHne cKOpoCTH TPSMOIMHEHHOTO JIBHIKEHHSL.

3. HaOmnrozieHue sABJICHHUS HHEPIIUH.

4. HabOuroieHue U3MEHEHHUSI CKOPOCTH IIPU B3aUMOJICHCTBUH TEI.
5. CpaBHeHHE Macc 10 B3aUMOJICHCTBHUIO TeTl.

6. Ciio>xeHvie CHJI, HAIPaBJICHHBIX TI0 OJTHOM MPSMOIA.

JlabopaTopHbie padoThl U ONBITHI
1. OHpe,Z[eJ'ICHI/IC CKOpPOCTHU PAaBHOMCPHOI'O ABMXKCHHUA (mapHKa B XKUJAKOCTH, MOACIIN SJICKTPHUICCKOT'O aBTOMOOMJIA
U T. IL.).

2. Omnpenenenue cpeAHEH CKOPOCTH CKOJIBKEHHS OPYCKa MIIH [IapHKa M0 HAKJIIOHHOM TIOCKOCTH.



3. Ompenenenue IIOTHOCTH TBEPIOTO TeTa.
4.  OmubBITHI, IEMOHCTPHUPYIOIIHE 3aBUCUMOCTD PaCTsDKEHUS (IedopMaItii) mpy>KHHBI OT MPHIIOKCHHONW CHJIBL.
5. OmbIThL, IEMOHCTPUPYIONIUE 3aBUCIMOCTD CHIIBI TPEHHS CKOJILKEHHSI OT Beca Tella U XapakTepa

COIPHUKACAIOINXCS TOBEPXHOCTEH.

Pa3nes 4. laBieHue TBEPABIX TeJl, :KUAKOCTEH H Ira30B

I[aBHeHI/IC. Cnoco0Ob1 YMCHBIICHHA U YBCIINYCHUS JaBJICHUS. I[aBJ'IeHI/IC rasza. 3aBUCHMOCTh JaBJICHHA I'a3a OT 06’BéMa,
TEMIICPATYPHI. Hepe,uaqa JaBJICHUS TBépI[LIMI/I TCIaMHU, ) XHUIKOCTSAMU KU Ira3aMMu. 3akon Ilackans. [TneBMaTHuecKue
MAIlIMHEI. 3aBUCUMOCTh JaBJICHUS KUJKOCTH OT IIIyOuHBI. [ mapocratuueckuii mapaaokc. CooOmaronmecs CoCcybl.
I UAPaBINYCCKHUEC MCXaHU3MBI.

ATtMmocdepa 3emnu u atMmocepHoe naBneHue. [IpuuuHbI cyecTBOBaHUS BO3AYIIHON 00010YKd 3emiu. OnbIT
TOppI/I‘leJ'IJ'II/I. I/I3MepeHI/IC aTMOC(I)CpHOI‘O JaBJICHHA. 3aBUCHMOCTh aTMOC(l)CpHOl"O JaBJICHUS OT BBICOTEI HAaA YPOBHEM
Mopsi. [TpuGops! 11t u3MepeHus: aTMOcpepHOTO JaBIICHHS.

[elicTBrE *KUAKOCTH U Ta3a Ha MOTPYKEHHOE B HUX Tello. BriTankuBaromias (apxumMeaosa) cuia. 3akoH Apxumesa.

[InaBanue Ten. BoznyxomnaBanue.

JleMmoHCTpanumn
. 3aBUCUMOCTb JIaBJICHUS r'a3a OT TEMIIEPATYPhL.
. [lepenaua naBiaeHUs )KUIKOCTBIO U Fa30M.

. CooOrmaromuecs: CoCy/IbI.

1

2

3

4. T'unpaBnuyecKuii mpecc.
5. llposiBnienne aeiicTBrst aTMOC(HEPHOTO TaBICHISL.

6. 3aBUCUMOCTD BHITAIKUBAIOMICH CHITBI OT 00bEMa OTPYKEHHON YaCTH TeJla U TUIOTHOCTH JKUIKOCTH.

7. PaBeHCTBO BBITAIKUBAIOIIEH CHIIBI BECY BBITECHEHHOM KUAKOCTH.

8. YcroBue nnmaBaHus TeN: IIaBaHUE WM ITOTPYKEHHE TNl B 3aBUCUMOCTH OT COOTHOIICHUS TUIOTHOCTEH Tena U

KHUIKOCTH.

JlabopaTopHbie padoThI U ONBITHI

1. MccaenoBaHue 3aBUCUMOCTH Beca Tejia B BOZIE OT 00bEMa MOrpyKEHHON B )KUIKOCTh YaCcTH TeJia.

2. Onpe/ieNieHre BBITAIKUBAIOIICH CHIIbI, JCHCTBYIOIICH Ha TEJI0, IOrPYKEHHOE B )KUKOCTD.

3. IIpoBepka HE3aBUCUMOCTH BBITAJIKABAIOIICH CHJIbI, ICHCTBYIONIEH Ha TEJIO B )KUIAKOCTH, OT MacChl TEa.

4.  OnbITHI, IEMOHCTPUPYIOIINE 3aBUCUMOCTH BHITAIKMBAIOIICH CHITBI, IEHCTBYIOIICH HA TEJIO B KUIKOCTH, OT
00BéMa MOTPYKEHHOH B )KUIKOCTh YaCTH T€Ja M OT IUIOTHOCTH KUIKOCTH.

5. KoHcTpynpoBanue apeoMeTpa Ui KOHCTPYHPOBAHUE JIOJIKH U ONpeelIeHUE €€ TPy30Mo bEMHOCTH.

Pa3nes S. PaGoTa 1 MOIIHOCTB. JHEpPIrus

Mexannueckasi pabora. MOIIHOCTE.

[IpocTbie MexaHU3MBI: pbIvar, OJIOK, HAKJIOHHAS MJI0CKOCTh. [IpaBuio paBHOBecus peruara. [IpuMeneHne npasuia
paBHOBecHs pbluara K 6710ky. «3onotoe npasuio» Mmexanuku. KI1J[ mpocteix Mexanu3zmoB. IIpocTeie MeEXaHU3MBI B
OBITY U TEXHHKE.

Mexannueckast sHeprusi. Kunerndeckas u noteHmaibHas sHeprus. Ilpesparienie o1HOro BI1a MEXaHUYECKOM

SHEPruU B ApYyroil. 3aKOH COXPAaHEHUs SHEPTHU B MEXaHUKE.
JdemoHcTpauuu
ITpumepbl MPOCTBIX MEXAHU3MOB
JlabopaTopHbie padoThl M ONBITHI
Omnpenenenue paboThl CUIIbI TPEHHS IIPH PABHOMEPHOM ABUKEHHHU T€Ja 110 FOPU30OHTAIbHON TIOBEPXHOCTH.
HccnenoBanue ycaoBuii paBHOBECHSI pbluara.
W3mepenne KI1J] HakTOHHOMN IIOCKOCTH.

I/I3y‘-ICHI/I€ 3aKOHa COXPaHCHUA MEXaHHYECCKON SHECPruu.



IVIAHUPYEMBIE OBPA30OBATEJ/IBHBIE PE3YJIBTATBI

Uzyuenne Gpu3uku B 7 Kilacce HAMPaBICHO HA JIOCTH)KEHHE 00yUYarOIIUMHUCS JINYHOCTHBIX, METAIIPEIMETHBIX U

NpeMETHBIX PE3yJIbTATOB OCBOSHHS y4yeOHOTO TIpeIMETa.
JIMYHOCTHBIE
PE3YJIBTATHBI
Hampuomuttecxoe BOCIIMTaAaHHC:
— TMpOsIBIEHUE HHTEpeca K HICTOPHH U COBPEMEHHOMY COCTOSIHUIO POCCUIICKOH (pU3nYecKoil HayKu;
—  IICHHOCTHOE OTHOLICHHE K TOCTHXCHUSIM POCCHHUCKUX YU€HBIX (pusukoB. I parxcoanckoe u
nyoeno-Hpaecmeennoe eocnumanue.

— T'OTOBHOCTH K aKTUBHOMY Y4aCTHUIO B 060y)KI[eHI/II/I O6H1€CTB6HHO-3H3‘{I/IMI)IX 1 3THYCCKHX HpO6J]€M,

CBSI3aHHBIX C MPAKTUYECKAM MPUMEHEHUEM JTOCTIKEHUN (QU3UKH;
—  OCO3HAHHE BOKHOCTH MOPAITbHO-3THYCCKUX MIPHHIIUIIOB B ICITEILHOCTH YUEHOT0. ICmemuueckoe
eocnumanue.;

— BOCTIPHSTHE 3CTETUIECKUX KaueCTB (PU3MUECKON HAYKH: €€ TapMOHUYHOI'O TIOCTPOEHHUSI, CTPOT'OCTH,

TOYHOCTH, JJAKOHHUYHOCTH.
H(EHHOC'mM HAYYHO20 NO3HAHUA:

— OCO3HaHHUE LIEHHOCTH (U3NUECKON HAyKH KaK MOILHOI'O MHCTPYMEHTA IO3HAHUS MUPA, OCHOBBI PAa3BUTHS

TEXHOJIOTHH, BaKHENIIEH COCTABIAIOIIEN KyIbTYPBI;
—  pa3BHTHE Hay4HOH JIFOOO3HATEIILHOCTH, HHTEpECA K HCCIIE0BaTEIbCKOM fesTensHocT. Dopmuposanue
Kybmypol 300P06b: U IMOUUOHATILHO20 O1A20N0NAYYUUA:

— OCO3HaHUC ICHHOCTH 0e30ImacHoro 06pa3a JKU3HU B COBPEMCHHOM TCXHOJIOTHYCCKOM MUPEC, BA)KHOCTU
ImpaBUJI 0e30I1acHoro TMOBCICHUA HAa TPAHCIIOPTE, HAa A0pOrax, € JICKTPUUCCKUM U TCIIJIOBBIM 060pyI[OBaHI/IeM B

JOMalIHUX YCIIOBUSX,

— c(OpMHPOBaHHOCTh HaBbIKa PeQICKCHH, TPU3HAHNE CBOETO NPaBa Ha OLUIMOKY M TAKOr'0 e MpaBa y ApYyroro

YCJIOBCKaA.
Tpyooeoe ¢ocnumanue:

— AdKTHUBHOC YYaCTHUC B PCIICHUHN MMPAKTHUYCCKHUX 3aaav (B paMKax CEMbH, HIKOJIbI, TOpOAa, Kpaﬂ)

TEXHOJIOTHYECKON M COUAIbHON HANPaBIEHHOCTH, TPEOYIOIIUX B TOM YHCIEe U (U3HYECKHUX 3HAHUM;
—  HMHTEpeC K MPAaKTHYECKOMY U3YUeHHUIO NpohecCHi, CBI3aHHBIX C HU3UKON. IKOI0cUUECKOe
eocnumanue.:

— OpUCHTAalHMd Ha MIPUMCHCHUC (1)H31/I‘-ICCKI/IX 3HAHUH IJId pCUICHUA 3a1a4 B obOmactu oxpyxcaromeﬁ Cpeabl,

IJIAHUPOBAHUA MMOCTYIIKOB U OLICHKU UX BO3MOXXHBIX HOCJ'IG,Z[CTBI/Iﬁ JJIA OprX(aIOHleﬁ Cpeabl;

—  0CO3HaHHE III00ATBFHOTO XapaKkTepa IKOJIOrHUeCKUX MpobiieM H MyTeit ux peienus. Adanmauus

00yuaruezoca K U3MeHAIOWUMCA YCI08UAM COUUAILHOI U RPUPOOHOTL CPEdbL:

— moTpeOHOCTH BO B3aMMOJICHCTBUY MPH BHITOIHEHUH HCCIICAOBAHUN M TPOSKTOB (PH3MUECKON

HaIIpaBJICHHOCTHU, OTKPBLITOCTD OIIBITY U 3HAHUAM APYTUX;

— TIOBBIIIEHHE YPOBHS CBOEH KOMIIETEHTHOCTHU Yepe3 MPAKTUIECKYIO AesITeTbHOCTS;



— HOTpe6HOCTB B (l)OpMI/IpOBaHI/II/I HOBBIX 3HaHHfI, B TOM 4YHUCJIC (bOpMyJ'H/IpOBaTI: UACU, NOHATHSA, TUIIOTC3bI

0 (pu3uUecKkux 00BEKTaX U SBICHUSX;

— 0co3HaHHE JehUIINTOB COOCTBEHHBIX 3HAHUI M KOMIIETEHTHOCTEH B 001acTH (DU3UKH;

— IUIAHUPOBAHUE CBOCTO Pa3BUTHUS B IPUOOPETEHUN HOBBIX (DM3MYCCKUX 3HAHUM;

— CTpeMJICHHE aHAJIM3UPOBAThH U BBISBIISATH B3AUMOCBSI3H MPUPOJIBI, OOIIECTBA U IKOHOMHKH, B TOM YHUCIIC C
UCIIOJIb30BaHUEM (PH3HUYCCKHUX 3HAHUIA,

— OI€HKa CBOUX JIeHCTBHI C y‘léTOM BJIMAAHUA Ha OKPYKAOUIYIO CpEay, BO3MOXHBIX rI00aIbHBIX HOCJ'IGI[CTBI/If/i.

METAIIPEJMETHBIE PE3YJIbTATDBI
VHuBepcaabHEIE TO3HABATENbHEIE NeiicTBIs ba3oevle nozuueckue oelicmeus:
— BBIABIIATH M XapaKTEPU30BATh CYIIECTBEHHBIE PU3HAKN O0HEKTOB (SIBICHHN);
— YCTaHaBIMBATh CYIIECTBEHHBIA MPU3HAK KIIACCU(DUKAINH, OCHOBAHUS JIJIsl 000OIIEHNS 1 CPABHEHHUS,
— BBIABJIATH 3aKOHOMEPHOCTH U IPOTUBOPEYUA B paCCMaTpUBACMBIX (l)aKTaX, JaHHBIX U Ha6J'IIOZ[eHI/IHX,

OTHOCAIIHUXCA K (1)I/ISI/I‘I€CKI/IM SIBJICHUSM,

— BBIABJATH HPUYUHHO-CJICICTBCHHBIC CBA3U IIPU U3YUCHUU (1)I/I3I/I‘-IGCKI/IX SIBIICHUH B IMpOLCCCOB; A€JIaThb
BbIBOAbLI C HCIOJB30BaHUEM ACAYKTUBHBIX W HHAYKTHUBHBIX yMO3aKHIO‘IeHHI>'I, BBIABUI'AaTh THUIIOTC3BI O

B3alMOCBA34IX (1)I/I3I/I‘-ICCKI/IX BCIINYHH,

— CaMOCTOSITENFHO BEIOUPATh CIIOCO0 pelieHus yaeOHO! (hu3ndecKol 3a1auu (CpaBHEHHE HECKOIBKAX

BapUaHTOB pEILEHHs, BBIOOP Hanbojee NOAXOISIIEro ¢ YIETOM CaMOCTOSITEIbHO BbIIEIEHHBIX KPUTEPUEB).
bazoevie uccnedosamenvcxue oeiicmeus:

— HCIOJH30BaTh BOMPOCH! KaK UCCIIEA0BATEIbCKUIA HHCTPYMEHT IO3HAHUS;

— TPOBOJUTH MO CAMOCTOSTEIBHO COCTABICHHOMY TUIAHY OIBIT, HECIOXKHBIN (PU3NYecKnil IKCIIEPUMEHT,
HeOOJIbIIOe UCCIIe0BaHUE (PU3HUECKOTO SBICHHUS;

— OLCHHUBATh Ha IPUMCHUMOCTb U JOCTOBCPHOCTDH I/IH(I)OpMaLII/IIO, IMOJIYYCHHYIO B XOJI€ UCCIICAOBAHUSA UIIN

IKCTICPUMEHTA;
—  CaMOCTOSTENIBHO (POPMYJIUPOBATH O0OOIIEHHUS U BHIBOJIBI 110 PE3yJIbTaTaM MPOBEAEHHOTO HAOIIOACHHUS,
OIIbITa, UCCIICAOBaAHUA,
— MPOTHO3UPOBATH BO3MOXKHOE JIabHEHIIIee pa3BUTHE (PU3UIESCKHUX MPOIIECCOB, a TAKXKE BbIIBUTATh
MIPEJIONIOKEHUS 00 UX PA3BUTUU B HOBBIX YCIOBUSAX M KOHTEKCTAX.
Paboma c ungpopmayueii:
— TPUMEHSATH Pa3IUYHbIE METO b, THCTPYMEHTHI U 3aIPOCHI IIPU TIOUCKE U 0TOOpE MHPOPMAITIH UK JaHHBIX C
y4ETOM MPEIJIOKESHHOHN yueOHOM (hHU3HUSCKON 3a1a4u;
— aHaNIM3WPOBATh, CUCTEMATU3UPOBATH M HHTEPIIPETHPOBATH NHPOPMAIIMIO Pa3IMYHBIX BUIOB U (hopM
MIPEJICTABJICHUS;
— CaMOCTOSITENBHO BBHIOUPATh ONTUMAIILHYIO OPMY MpecTaBiIeHUs] HHQOPMAIUU U WILTFOCTPHPOBATH
pelaeMble 3a7a4H HECIOKHBIMH CXEMaMH, THarpaMMaMH, HHOW rpaKod 1 UX KOMOHHAITUSIMH.
VHUBepcalbHBIC KOMMYHHUKATHBHBIC JeicTBus QOuienue:
— B X0JIe 00CYXKJIeHUs] YIeOHOTO MaTepHaa, pe3yJibTaToB JIA00OPATOPHBIX Pa0dOT U MPOEKTOB 32JIaBaTh BOIPOCHI

[0 CYyIIECTBY OOCY)KIaeMOil TeMbl W BBICKA3bIBaTh HICH, HAllCJCHHBIC Ha PEIICHHWE 3aJadyd WU IOICPIKaHue

Oaro)kenaTeJIbHOCTH OOIICHMS



— COIOCTABJIATH CBOH CYXKICHUSI C CYKICHUSAMHE JPYTHX YYaCTHUKOB JAUATIOra, OOHAPYKUBATh Pa3InuKe 1
CXOJICTBO ITO3HUIIHI;

— BBIPAXaTh CBOIO TOYKY 3PCHUSI B YCTHBIX U MHCHMEHHBIX TEKCTaX;

— MyOIMYHO MPECTABIATh PE3YIIbTAThI BBIIOIHEHHOTO (PU3MYECKOro OMMbITa (IKCIIEPUMEHTA, UCCIICTOBAHUS,
MIPOCKTA).

Coemecmuasn oeamenpbHOCHb (COMPYOHUYUECME0):

— IIOHMMATh U UCIIOJIB30BAaTh MPECUMYIICCTBA KOMaHILHOﬁ u HHI[HBH,HyaﬂLHOﬁ pa6OTLI npu pCICHUA KOHerTHOﬁ

¢du3nuecKoi NpooIEeMBI;

— TIpUHUMATH IEJIM COBMECTHOM NIEATECILHOCTH, OPTaHU30BBIBAThH JCHUCTBHS 10 € NTOCTHKEHUIO: PacIpeIeisaTh

poiu, 00CYXIaTh POIIECCH U PE3YNNbTAaThl COBMECTHOM paboThl; 0000MIaTh MHEHHS HECKOJIBKHX JTFOJIEH;

— BBIIIOJIHATH CBOIO 4YaCTh pa60Tm, A0CTUTad KaYE€CTBCHHOT'O pE3yJibTaTa 10 CBOECMY HAIIPABJICHUIO U

KOOpAUHUPYA CBOU ILGI\/'ICTBI/ISI C ApYTruMH 4JICHAMU KOMAaHIbI;

— OLICHMBAaTh KaUYeCTBO CBOETO BKJIaJa B OOIIMN MPOAYKT 110 KPUTEPHSIM, CAMOCTOSTEIIEHO CHOPMYINPOBAHHBIM

Y4aCTHUKaMH B3aHMOACHCTBHSI.

YHUBEpCAJIbHBIE PETYIISITUBHBIC IEHCTBHS
Camoopzaumauuﬂ:
— BBISIBIISITH IPOOJIEMBI B )KM3HEHHBIX U YUSOHBIX CUTYallUsX, TPEOYIOUIHNX JUTS pelieHus pu3ndeckux 3HaHUii;

— OPHUEHTHPOBATHCS B PA3IMYHBIX NOAXOAaX NPUHATUS pelieHUH (MHANBUAYAIbHOE, IPUHATHE PELICHUS B

rpyIIIe, MPUHITHE PEIICHHUIH TPYIIOi);

—  CaMOCTOSITEIBHO COCTABJISITh AJITOPUTM PEIICHUS (PU3NICSCKOMN 3a/1aYy W IJIaHa UCCIICIOBAHUS C YIETOM

HUMEFOIIUXCS PECYPCOB U COOCTBEHHBIX BO3MOXKHOCTEH, apryMEHTHPOBATH TIpeljiaraeMble BApUAHTHI PEIICHUI;
—  JenaTh BIOOp M OpaTh OTBETCTBEHHOCTH 3a petetne. CamMoKkonmpons (pegiexcus):
— JAaBaThb a/ICKBATHYIO OLICHKY CUTYalluHU U NIpEJIaraThb IJIaH eé U3MCHCHHUA,

— OOBACHATH MPUUMHBI JOCTHXKEHUS (HEJOCTHIKEHNA) Pe3yJIbTaTOB JeSTeNbHOCTH, 1aBaTh OLEHKY

nproOpPeTEHHOMY OTIBITY;

— BHOCUTb KOPPCKTUBLI B ACATCIBHOCTDH (B TOM YHUCJIC B XOJ BBIIIOJITHCHUA (bHSH“IﬁCKOFO HUCCIICA0OBaHUA HIIN
npoeKTa) Ha OCHOBE€ HOBBIX O6CTO$ITGJ'II>CTB, N3MCHHUBIINUXCS CHTyaLIPIﬁ, YCTAHOBJICHHBIX OI]_II/I6OK, BO3HUKIIINX

TPYIHOCTE;
—  OLICHMBATh COOTBETCTBUE PE3YJIbTATA IIEIU U YCIOBHUAM. IMOUUOHATIbHLIL UHMEIIEKM:

— CTaBHTh ceOs1 HA MECTO APYroro 4e€JI0BC€Ka B XOAC CIIoOpa WK JUC KYCCUH Ha HAYUYHYIO TCMY,

IMOHUMATh MOTHUBBI, HAMCPCHUS U JIOTUKY APYTOro.
Ilpunamue ceva u opyzux:

— IpHU3HABaTh CBOE MPABO Ha OIIMOKY MPH PELICHUH (PU3MUYECKUX 3a]1a4 WM B YTBEP)KICHUAX Ha

Hay4HbIE TEMBI U TaKOE K€ PaBo APyroro.

IHPEAMETHBIE PE3YJIbTATHI

[IpeamerHbie pe3ynbTaThl HA 0a30BOM YPOBHE JIOJDKHBI OTPaXKaTh CHOPMUPOBAHHOCTh Y O0YJAIONIMXCS YMEHUH:

— HCIIOJBb30BAaTh IIOHATHA: (1)I/I3I/I‘-ICCKI/IC 1 XUMHYCCKHUC SABJICHUA, Ha6J'IIO,Z[CHI/I€, 9KCIICPUMCHT, MOJCIIb,
TUIIOTE3a,; CAMHUIIBI (1)I/I3I/I"ICCKI/IX BCJIIMYMUH,; aTOM, MOJICKYJIa, arpC€raTHbIC COCTOAHUA BCIICCTBA (TBép)IOC,

KHIKOC, Fa3006p8.3HOC); MCXaHHUYCCKOC IBMKCHHC (paBHOMCpHOC, HCPAaBHOMCPHOC, HpﬂMOJ’IHHCﬁHOC),



TpaeKTOpusl, paBHOEHCTBYOMAs cuil, nedopManus (ypyras, IiacTH4ecKas), HeBECOMOCTh, COOOLIAIOIINECs

COCY/IBI;

— pa3nuuaTh sBIeHus (TUQQy3us; TEIUIOBOE IBUKCHUE YaCTHUI] BEIIECTBA; PABHOMEPHOE JIBUIKEHHE;
HEpPaBHOMEPHOE IBIKEHHE; WHEPIINS; B3aUMOICHCTBHUE T, paBHOBECHE TBEPIBIX TEJ C 3aKPEIUIEHHON OCHIO
BpallleHus; iepeada JaBJIeHns TBEPIABIME TEIaMH, )KAIKOCTSIMHA U Ta3aMu; aTMOC(hEPHOE TaBICHNE; TUIaBaHNE
TeJ; MPEBPAIEHIS] MEXaHHIECKOW YHEPTHH) TI0 OTIMCAHHIO MX XapaKTePHBIX CBOWCTB M HA OCHOBE OIIBITOB,

JIEMOHCTPHUPYIONIUX JaHHOE (PH3NIECKOe SIBICHUE;

— pacno3HaBaThb HNPOABJICHUC U3YUCHHBIX (I)I/I3I/IIJCCKI/IX SIBIICHUH B OKpYXXaromeMm MHUpPE, B TOM YUCITIC
(1)I/ISI/I‘IGCKI/IG SIBJICHUA B IPUPOAC: MPUMEPHI IBUIKCHUA C PA3JIMYHBIMU CKOPOCTAMU B ’KHMBOH U HEXXUBOH MIPpUPOAC,
JICHCTBHUE CHIIBI TPCHUA B IPUPOAC U TCXHUKE; BJIMAHUC aTMOC(bepHOFO JaBJICHUS Ha JKHBOM OpraHusMm; IjiaBaHue
pI)I6; pblyarv B TCJIC YCJIOBCKA, IIPHU 3TOM IIEPEBOAUTL NPAKTUYCCKYIO 3a/1a4y B yqe6Hy10, BBIACTIATH

CYIIECTBEHHbIE CBOWCTBA/TIPU3HAKN (PU3UUECKUX SIBIICHHIA;

— ONMCHIBaTh U3yUYCHHBIE CBOICTBA TeT U (PU3UUECKHUE SBICHUS, HCHIONB3YS (PU3HUECKHE BEIIMUMHBI (Macca,
00BEM, IIIIOTHOCTH BEILECTBA, BPEMSI, ITyTh, CKOPOCTh, CPEIHSSI CKOPOCTh, CHJIA YIPYTOCTH, CHJIA TSHKECTH, BEC
Tena, CUja TPeHUs, AaBieHue (TBEPAOTO Tella, KUIKOCTH, ra3a), BHITAIKUBAIOIIAs CHIa, MEXaHUYecKas padora,
MOIIHOCTb, IJICYO CHJIBI, MOMEHT CHJIBI, KOO(Q(PHULINEHT HOIE3HOTO JeHCTBUS MEXaHU3MOB, KHHETHYECKAs! U
MOTEHIMANBHAS SHEPIHs); IPHU ONKMCAaHUU NPABUIBHO TPAKTOBATh (PU3NUECKUN CMBICI UCTIOJIb3YEMbIX BEJIMUNH,
nx 0003HaYECHUS U eAUHULBI (PU3NUECKUX BETMYNH, HAXOAUTH (POPMYJIBI, CBSI3BIBAIOIINE JAaHHYIO (PU3NUIECKYTO

BEJIMYHMHY C IPYTMMH BEJTMYUHAMH, CTPOUTH TPah)KU U3YUEHHBIX 3aBUCUMOCTEH (PU3MUECKUX BEIMYHUH;

— XapakTepu30BaTh CBOMCTBA TeJ, ((U3MUSCKUE SIBICHUS U MPOLIECCHI, UCIIONB3Ys MTPABHIIA CIIOKEHUS CHII
(BmoNb OIHOM MpsiMoii), 3akoH ['yka, 3akoH [lackas, 3akoH ApxuMmena, MpaBUIIo paBHOBeCHS pbiyara (0JIoKka),
«30JI0TOE MPABUIIO» MEXAHUKH, 3aKOH COXPAHEHHS MEXAHUYECKOW SHEPTUH; ITPU 3TOM J1aBaTh CIOBECHYIO

(hopMyIHPOBKY 3aKOHA U 3aIIMCHIBATH €0 MATEMATHIECKOE BEIPAKEHHE;

— 0O0BACHATH (PU3NUECKHUE SBICHUS, IPOLIECCHI U CBOMCTBA TEJ, B TOM YHCJIE U B KOHTEKCTE CUTYalMi
MPaKTUKOOPUEHTUPOBAHHOTO XapaKTepa: BhISIBISATH IPUIMHHO-CIICACTBEHHBIE CBS3U, CTPOUTH OOBSICHEHHE U3
1—2 norudeckux maroB ¢ ONOpor Ha 1—2 W3y4YeHHBIX CBOHCTBA (DM3MUECKUX SBICHUN, (PU3MUECKUX 3aKOHA WITH

3aKOHOMCEPHOCTH;

— pemarb pacu€THblCe 3aqaud B |—2 JeHCTBUS, HCHOJIB3Ys 3aKOHBI W (OPMYIIBI, CBS3BIBAIOIINE
¢u3nUecKkre BeMYMHBI: HA OCHOBE aHaJIK3a YCIIOBHS 3a/la4d 3allUCHIBATh KPAaTKOE YCIOBHE, MOJICTABISATD
¢u3nueckue BeIMIMHbI B (GOPMYITBI X IPOBOANUTE PACUEThl, HAXOUTH CIIPAaBOYHEIC JaHHBIE,

HEOOXOMMBIE JIJIsl PEIICHUS 3a/1a4, OICHUBATD PEATUCTUYHOCTD MOTYYCHHOUM (PU3MUECKOM BETUUUHBL,

— pacro3HaBaTh MPOOJIEMBI, KOTOPBIE MOXHO PEIIUTH MTPU TOMOIIH (U3NIECKUX METOJIOB; B OTIMCAHUN
WCCIIEIOBAHMS BBIIEISTH MTPOBEPSIEMOE TPEATOIoKeHHEe (THIIOTE3Y), pPa3IndaTh U HHTEPIPETUPOBATH IMOTYIEHHBINA

pe3yabTaT, HAXOAUTH OIIIMOKH B XOJ€ OIIbITa, A€JIaTh BBIBO/JEI 110 €TI0 PE3YyJIbTaTaM,

— MPOBOJUTH OIBITHI 11O Ha6J'IIO,Z[CHI/IIO (1)I/I3I/I"I€CKI/IX SIBJICHUI WJIN (I)I/I3I/ILICCKI/IX CBOICTB TeI: (l)OpMyJ'II/IpOBaTL
MMPOBCPACMBIC ITPCAIIOJIOKCHUS, CO6I/IpaTB YCTAHOBKY U3 MPEAIIOKECHHOI'O O60pyI[OBaHI/I$I, 3aIllMChIBAaTh XO/ OIIbITAa U

(hopMyIIMpPOBaThH BHIBOIBI;

— BBINIOJIHATH TIPSIMBIE W3MEPEHHS pACCTOSHUS, BPEMEHH, MacChl Tena, O0bEMa, CHIIBI W TeMIepaTypsl ¢
UCIIOJIb30BAaHUEM aHAJIOTOBBIX M IU(POBBIX MPHOOPOB; 3aMMCHIBATH MOKa3aHUs NMPUOOPOB C yYETOM 3aJaHHOUN

a0COITIOTHOM MOTPENIHOCTH H3MEPEHUil;

— IMPOBOJUTH UCCIICIOBAHUEC 3aBUCUMOCTH OL[HOﬁ (1)H3PI‘ICCKOﬁ BCJIIMYHUHBI OT ,Z[pyl"OfI C UCIIOJIb30BAHUCM IIPAMBIX
I/I3MepeHI/If/’I (3aBI/ICI/IMOCTI/I IMIyTU PaBHOMCPHO ABUIKYIICTOCH TCJIa OT BpECMCHHU ABHUKCHHUA TCJId, CUJIbI TPCHUSA
CKOJIBXKCHHS OT BE€Ca TECJIa, Ka4yC€CTBa O6pa6OTKI/I HOBerHOCTeﬁ TCJI 1 HC3aBUCUMOCTHU CUJIbI TPCHUA OT IUIOMIaAN

COIMPUKOCHOBCHUA TCII; CUJIbL YIIPYTOCTHU OT YJIMHCHUS IPYIKUHBI, BBITaJ'IKI/IBaIOH_ICﬁ CHJIBI OT 00BEMA HOFp}/)KéHHOﬁ



HaCTH TCJa U OT INIOTHOCTH XHUIKOCTH, €€ He3aBUCUMOCTH OT INIOTHOCTH TCa, OT FJ'IY6I/IHLI, Ha KOTOPYIO IMOTPYKCHO
TECII0, yCJ'IOBI/Iﬁ IJ1aBaHHUsA TCII, YCHOBI/II;’I paBHOBECHA pblyara u 6J'IOKOB); Y4aCTBOBATH B IJIAHUPOBAHUU y‘lC6HOI‘O
HCCIICO0BaHMsI, C06I/IpaTI> YCTAHOBKY U BBIINIOJHATL U3MEPCHUS, CICAYA MIPECAJIOKCHHOMY IJIAHY, (bHKCPIpOBaTB
PE3YJIbTAaThI HOJ'Iy‘-ICHHOﬁ 3aBUCUMOCTHU (1)I/ISI/I‘IGCKI/IX BCJIMYMH B BUAC NNPCATTOKCHHBIX Ta6J'H/II_I nu Fpaq)I/IKOB, JCIaTh

BBIBOJHKI IO PE3YyJIbTaTaM HUCCJIICAOBAHMA;

— TIPOBOJUTH KOCBEHHBIE U3MEPEHUS (PN3NUECKUX BEIMINH (IUIOTHOCTH BEIIECTBA KUAKOCTH U TBEPIOTO TENa; CHIIa
TPEHHS CKOJIBKEHHUS; TaBJICHNE BO3AyXa; BRITAIKUBAIOIIAS CHJIA, IEHCTBYIOIIAs Ha IOTPYXKEHHOE B KHUAKOCTH TEJIO;
KOA(GHUIMEHT TIOJIE3HOTO JEHCTBHA MTPOCTHIX MEXAHU3MOB), CIIEAYS MPEITOKEHHON HHCTPYKIIMH: TTPH BHITIOTHEHUN

M3MEpEHU COONPaTh IKCIICPUMEHTAIBHYIO YCTAHOBKY M BEIYHCIIATH 3HAUCHHE HCKOMOW BEITMYHMHBI;
— co0moaTh NpaBUiIa TEXHUKU 0€30IIaCHOCTH NPU paboTe ¢ 1ab0paTOpHEIM 000pyJ0OBaHHEM;

— YKa3bIBaTh MPUHITAIIGI IEUCTBHS MPHOOPOB M TEXHMUECKUX YCTPOUCTB: BECHI, TEPMOMETP, JTHHAMOMETD,

COOOINAIONINECS COCYIbI, 0apOMETp, phluar, OBHKHBIN U HEMOIBUKHBIHN OJI0K, HAKJIOHHAS IUIOCKOCTH;

— XapaKTepH30BaTh MPHHIMIIBI ICHCTBHS N3YYECHHBIX IPUOOPOB M TEXHUYECKUX YCTPOMCTB C ONOPOH Ha X
orucaHus (B TOM YHCIIE: TTOJIIUITHUKH, YCTPOHCTBO BOAOIPOBO/A, THAPABINIECKHI TIPECC, MAHOMETP, BEICOTOMED,
TIOPIITHEBOH HACOC, apEOMETP ), UCTIONB3YS 3HAHHUS O CBONCTBaX (DM3MUECKUX SBIICHUIA U HEOOXOAUMBIE (hH3HUECKUE

3aKOHBI U 3aKOHOMEPHOCTH,

— TPHUBOAUTH MPUMEPHI / HAXOIUTH HHPOPMAIMIO O MPUMEPAX MPAKTUIECKOTO UCTIONB30BaHUS (PU3MUECKUX 3HAHUM
B TIOBCETHEBHOM JKU3HU ISl 0OecTieueHus 0e30MacHOCTH MPH 00pallieHuH ¢ TPUOOpaMH U TEXHUIECKUMHU

YCTPOHUCTBAaMH, COXPAaHEHUsI 3J0POBbsI U COOJIIOACHHSI HOPM SKOJIOI'MYECKOro MOBEICHHS B OKpY Kalollel cpene;

— OCYULIECTBIJIATH OTOOP HCTOYHUKOB HH(OpMAKHU B ceTd VIHTEpHET B COOTBETCTBHH C 3aJaHHBIM IIOUCKOBBIM
3aIpoCoOM, Ha OCHOBE UMEIOIIMXCS 3HAHUN U ITyTEM CPaBHEHUS Pa3JINUHBIX HCTOYHUKOB BBLACIATH HH()OPMALIHIO,

KOTOpas ABJIACTCA HpOTHBOpe‘{HBOﬁ WA MOXKET OBITh He,[[OCTOBepHOfI;

— HCHOJb30BaTh MPH BHIITOTHEHUH YUEOHBIX 3a/IaHIH HAYYIHO-TIOMYJISIPHYIO JIUTEpaTypy (PU3NYecKoro coJiepKaHusl,
CIpaBOYHBIE MaTepPHaJbl, pecypchl ceTH VHTepHeT; BlajeTh MpuéMaMu KOH- CTIEKTHPOBaHUsI TEKCTA, PeoOpa3oBaHUsI

uHGOPMAIUH U3 OJHOM 3HAKOBON CHCTEMBI B JPYTYIO;

— co3/1aBaTh COOCTBEHHBIE KPATKUE MICEMEHHBIC M YCTHBIE COOOIIEHHSI Ha OCHOBE 2—3 MCTOYHUKOB HH(POPMALIUU
(hbu3HUecKoro cojiepyKaHus, B TOM YHCIIE MyOIMYHO JeNaTh KpaTKUe COOOIIEHUS O pe3ybTaTaxX MPOEKTOB WITH YIeOHBIX
UCCIIEIOBAaHUH; TIPH 3TOM IPaMOTHO HCIIONIB30BATh H3YUCHHBIN MOHATUIHBIN anmapart Kypca (U3UKH, COPOBOKAATH

BBICTYIIJIEHUE MPE3EHTALINE;

— IIPH BBIIIOJIHCHHUH y‘leGHBIX IIPOCKTOB U I/ICCJ'IG,I[OBaHI/Iﬁ pacnpeaciasaTb 00513aHHOCTH B rpynmne B COOTBETCTBUU C
IMOCTABJICHHBIMHU 3aJadaMi, CJICANUTH 34 BBIIIOJHCHUCM IIJIaHA ﬂeﬁCTBHﬁ, aJICKBAaTHO OLICHHWBATH COOCTBEHHBIN BKJIa/J B

ACATCIIBHOCTD I'PYIIIbI; BBICTPAUBATh KOMMYHUKATUBHOC BBaHMO,I[efICTBHe, YUYUTHIBasA MHCHUC OKPYIKAIOMINX.



TEMATHYECKOE IINTAHUPOBAHUE

BelecTBa

ra3oB;
INpoBenenne 1 0OBSICHEHHE OMBITOB 110 OOHAPYIKEHUIO CHII MOJIEKYJIAPHOTO
HPUTSKEHUS H OTTAIKHBAHHUS;

INe3;

INe n/n[HaumenoBanne pasaeaos u| Konmdecrso yacos Jara Buabl gesiteibHOCTH Buabl, dopmbl| DiexTponHblie (LHpPPOBLIE) 00pa3oBaTebHbIE PeCypPChI
[TeM IporpaMmbI H3y4deHust KOHTPOJISI
BCEr0 (KOHTPO/IBHbIC MpaKTHYeCKHe
paboTel paboTel
Pa3nen 1. duzuka u e€ posib B NO3HAHUH OKPY:KAKOLIEro MUpa
1.1. ®u3nka — Hayka o npupose| 2 0 0 01.09.2022 | BoisBienue pasiuunii Mesk/1y GU3MUECKHMU M XUMUUYECKHMH NIpeBpaiienusmu  |Y CTHBII ompoc; http://school-collection.edu.ru http://fcior.edu.ru
11.09.2022 | (MC — xummus); http://www.fizika.ru http://college.ru/fizika/
PacnoszHaBaHue ¥ Ki1accu(ukanus GpU3NIECKUX SBICHUI: MEXaHHYECKHX, http://www.school.mipt.ru http://kvant.mccme.ru/
TEIUIOBBIX, YJIEKTPHYECKUX, MATHUTHBIX M CBETOBBIX; HabmoeHne 1 onucanue http://www.e-science.ru/physics http://nano-edu.ulsu.ru
(DU3HYECKUX ABIICHUIA; http://www.all-fizika.com/ http://interneturok.ru/ru
http://elkin52.narod.ru/ http://www.all-fizika.com/
1.2. | ®usuyeckue BeaHUHHDI 2 0 1 12.09.2022 | OmpezencHue LUCHBI ACICHUS KB H3MEPHTEILHOIO NPUOOPa; VerHBIi ompoc; http://school-collection.edu.ru http://fcior.edu.ru
16.09.2022 IimtaGoparopHas http://www.fizika.ru http://college.ru/fizika/
padoTaNel; http://www.school.mipt.ru http://kvant.mccme.ru/
http://www.e-science.ru/physics http://nano-edu.ulsu.ru
http://www.all-fizika.com/ http://interneturok.ru/ru
http://elkin52.narod.ru/ http://www.all-fizika.com/
1.3 EcTecTBeHHO- HAYYHBbIH 2 0 1 19.09.2022 | BeiaBHKCHHE THIIOTE3, OOBACHSIOMINX HPOCTHIC SBICHHS, HATPUMEP:— Mo4YeMy  |Y CTHBII ompoc;| http://school-collection.edu.ru http://fcior.edu.ru
MeTO/l HO3HAHHUS 23.09.2022 | ocraHaBIMBACTCS ABIXKYLIEECS 110 TOPU3OHTAIBHON TOBEPXHOCTH TeJI0;— HoveMyptaboparopHast paboral http://www.fizika.ru http://college.ru/fizika/
B JKapKyIo IIOrO/ly B CBETJION OJICXK /e MPOXJIaaHei, 4eM B TéMHOI; [Ipetoxkenne [Ne2; http://www.school.mipt.ru http://kvant.mccme.ru/
croco6oB MPoBepKH THIOTE3; [IpoBeIeHHE UCCIIEM0BAHMS TI0 TIPOBEPKE KAKOM http://www.e-science.ru/physics http://nano-edu.ulsu.ru
MO0 THITOTE3bI, HAIPHMEP: TAIBHOCTD MOJIETA MIApHKa, MTYLIEHHOTO http://www.all-fizika.com/ http://interneturok.ru/ru
TOPU30HTAIIBHO, TeM 00JIbIIIE, YeM GOJIbILIE BBICOTA ITyCKa; http://elkin52.narod.ru/ http://www.all-fizika.com/
ITocTpoenue mpocTeRmmMX Moeneil pU3NIecKnX ABNCHUH (B BUJIC PHCYHKOB HIIH
CXeM), HallpuMep MaJieHne IpeMeTa; PSIMOJIMHEHHOE PaClpOCTPaHeHHE CBETa;
Hroro no pasznery 6
Pasznen 2. [lepBoHayaibHbIe CBEJEHHS 0 CTPOCHHHN BeLIECTBA
2.1. | Crpoennue Bemecrsa 1 0 0 26.09.2022 | HabioneHue 1 MHTEPIPETALIHS OMBITOB, CBUCTENLCTBYIOMHUX 00 |YcrHBIii onpoc; http://school-collection.edu.ru http://fcior.edu.ru
30.09.2022 | aTOMHO-MOJIEKYJIIPHOM CTPOCHHH BEIECTBA: OMBITHI C PACTBOPEHHEM PA3IMYHbIX http://www.fizika.ru http://college.ru/fizika/
BELIECTB B BOJE; http://www.school.mipt.ru http://kvant.mccme.ru/
OueHKa pa3sMepoB aTOMOB M MOJIEKYJI C HCIONb30BanueM (ororpaduii, http://www.e-science.ru/physics http://nano-edu.ulsu.ru
MOJIYYEHHBIX HAa AaTOMHOM CHJI0BOM MuKpockorne (ACM); Onpenenenue pa3mMepos http://www.all-fizika.com/ http://interneturok.ru/ru
MaJibIX Tell; http://elkin52.narod.ru/ http://www.all-fizika.com/
2.2. JIBukenue u 2 0 1 03.10.2022 | HaGmioznenue 1 00bsiCHEHHE OPOYHOBCKOTO JABIKCHHUS U sIBIEHHS TH( Y31, Y cTHBIIT ompoc;| http://school-collection.edu.ru http:/fcior.edu.ru
B3aMMOJIeiiCTBHE YaCTHIL 07.10.2022 | IIpoBeznenue u 0OBICHEHKE OMBITOB 110 HAOIIOAEHHIO TEIUIOBOTO pacliupenus  [maboparopras pabora| http://www.fizika.ru http://college.ru/fizika/

http://www.school.mipt.ru http://kvant.mccme.ru/
http://www.e-science.ru/physics http://nano-edu.ulsu.ru
http://www.all-fizika.com/ http://interneturok.ru/ru
http://elkin52.narod.ru/ http://www.all-fizika.com/
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TEMATHYECKOE IINTAHUPOBAHUE

camoKare u T. [I.;
[IpoBenenue u aHanU3 ONBITOB, IEMOHCTPHPYIOIIUX H3MEHEHHE CKOPOCTU
JIBIDKEHHUS TeNla B pe3yJibTaTe AeHCTBUS HA HEro Apyrux ten; Pemenue 3agau na
olpejiesieHne MacChl Tejia, ero 06béMa u mioTHocTH; [IpoBeenne u ananm3
OIIBITOB, IEMOHCTPUPYIOLUIMX 3aBUCUMOCTh U3MEHEHHUS CKOPOCTH TeJia OT €ro
Macchl P B3auMOAecTBHU Tel. M3MepeHne Macchl Tejla pa3IndaHbIMU
cniocobamu; OnpezeneHue MIOTHOCTH Tella B Pe3y/IbTaTe U3MEPEHHS €ro MacChl U
00béMa;

KOHTpOJIbHAs paboTal
Nel;

2.3. |Arperarnsie cocrostrms| 2 0 10.10.2022 Ornmcanue (C UCMONB30BaHHEM MPOCTBIX MOJENEH) OCHOBHBIX PA3IH4Uii B YerHblit onpoc; http://school-collection.edu.ru http://fcior.edu.ru
BelecTBa 14.10.2022 CTPOCHHH Ta30B, XKHIKOCTEH U TBEPIBIX TElT; CaMOCTOSITeIbHAs http://www.fizika.ru http://college.ru/fizika/
OOBsICHEHHE MaJIOif CAKUMAEMOCTH JKMAKOCTEl ¥ TBEPABIX Tel, OOIBILOH pabora Nel; http://www.school.mipt.ru http://kvant.mccme.ru/
CIKMMAEeMOCTH Ta30B; http://www.e-science.ru/physics http://nano-edu.ulsu.ru
OOBsiCHEHHE COXpaHeHHUs (POPMBI TBEPABIX TeN M TEKY4ECTH JKUIKOCTH; http://www.all-fizika.com/ http://interneturok.ru/ru
IpoBeieHNe OMBITOB, JOKA3bIBAIOLINX, YTO B TBEPHAOM COCTOSHUHU BOZIBI YaCTHIIBI http://elkin52.narod.ru/ http://www.all-fizika.com/
HaXOZSITCS B CPEHEM JaJIbLIIe APYT OT Apyra (INIOTHOCTH MEHBIIIE), YeM B KHIKOM;
|V cTaHOBIIGHNE B3aMMOCBSI3H MEX/Y 0COOCHHOCTSME arperaTHBIX COCTOSIHHIT BOJIBI
1 CyILIeCTBOBaHHEM BOAHBIX opraHu3moB (MC — Guonorus, reorpadus);
Hroro no pazneny 5
Paznen 3. /IBnKkenne U B3auMoJeiicTBHE Tesx
3.1. | Mexaunueckoe ABHKeHHE 3 0 17.10.2022 HccnenoBanue paBHOMEPHOTO ABIKEHHS U ONPE/IENICHHE ero IIPU3HAKOB; Y cTHBIIT ompoc;| http://school-collection.edu.ru http:/fcior.edu.ru
03.11.2022 HabuoieHne HepaBHOMEPHOT'O JIBUYKCHUS U OTPE/ICICHUE €r0 OTIIMYHA OT ltaGoparopuast padota http://www.fizika.ru http://college.ru/fizika/
PaBHOMEPHOT'O IBUKCHHUSL; N4 http://www.school.mipt.ru http://kvant.mccme.ru/
Peuienue 3aa4 Ha onpeieseHUE MYTH, CKOPOCTH U BPEMEHU PAaBHOMEPHOTO http://www.e-science.ru/physics http://nano-edu.ulsu.ru
JIBUKEHUSL; http://www.all-fizika.com/ http://interneturok.ru/ru
AHainu3 rpapuKoB 3aBHCUMOCTH I1yTH U CKOPOCTH OT BPEMEHH; http://elkin52.narod.ru/ http://www.all-fizika.com/
3.2. | Wuepuus, macca, niornocts| 4 1 07.11.2022 OOBsICHEHHE U POTHO3UPOBAHUE SABJICHHH, 00YCIIOBICHHBIX HHEPLIHCH, VerHslii onpoc; http://school-collection.edu.ru http://fcior.edu.ru
18.11.2022 HAIPUMEp: YTO MPOUCXOTHUT IIPU TOPMOKEHHH HIIM PE3KOM MaHEeBpe aBTOMOOWIIS,| JjlabopaTopHas http://www.fizika.ru http://college.ru/fizika/
noyeMy HEBO3MOKHO MTHOBEHHO MPEKPATHTDb JIBUKEHHUE HA BEJIOCHIIEE N pabora Ne5; http://www.school.mipt.ru http://kvant.mccme.ru/

http://www.e-science.ru/physics http://nano-edu.ulsu.ru
http://www.all-fizika.com/ http://interneturok.ru/ru
http://elkin52.narod.ru/ http://www.all-fizika.com/



http://school-collection.edu.ru/
http://fcior.edu.ru/
http://www.fizika.ru/
http://college.ru/fizika/
http://www.school.mipt.ru/
http://kvant.mccme.ru/
http://www.e-science.ru/physics
http://nano-edu.ulsu.ru/
http://www.all-fizika.com/
http://interneturok.ru/ru
http://elkin52.narod.ru/
http://www.all-fizika.com/
http://school-collection.edu.ru/
http://fcior.edu.ru/
http://www.fizika.ru/
http://college.ru/fizika/
http://www.school.mipt.ru/
http://kvant.mccme.ru/
http://www.e-science.ru/physics
http://nano-edu.ulsu.ru/
http://www.all-fizika.com/
http://interneturok.ru/ru
http://elkin52.narod.ru/
http://www.all-fizika.com/
http://school-collection.edu.ru/
http://fcior.edu.ru/
http://www.fizika.ru/
http://college.ru/fizika/
http://www.school.mipt.ru/
http://kvant.mccme.ru/
http://www.e-science.ru/physics
http://nano-edu.ulsu.ru/
http://www.all-fizika.com/
http://interneturok.ru/ru
http://elkin52.narod.ru/
http://www.all-fizika.com/

3.3. | Cunaa. Buasl cui 14 1

21.11.2022
20.01.2023

W3y4enne B3auMOICHCTBHS KaK IPUYUHBI M3MEHEHHS CKOPOCTH TeJla HIIH €ro
nedopmaruu;

OnucaHue peabHbIX CUTYalli B3aUMOAEHCTBHS TEJI C HOMOLIBIO MOZICJIeH, B
KOTOPBIX BBOJHTCS IOHATHE U M300paXkeHHe CUibl; M3ydeHue CHilbl ynpyrocTy.
HccnenoBanue 3aBUCHMOCTH CHIIBI YIIPYTOCTH OT YAJIMHEHMS PE3UHOBOTO IIHYpa
WM TIPYKHHBI(C ITOCTpOeHHeM rpaduka);

AHaJIN3 NPaKTUYECKUX CUTYAlHi, B KOTOPBIX NPOSIBIISAETCS AeHCTBUE CHIIbI
ynpyroctu (yupyrocTs Msua, KpOCCOBOK, BETOK AepeBa M JIp.); AHAIIN3
MPAKTHYECKUX CUTYALUi, B KOTOPBIX IPOSBIAETCS NeHCTBUE CHIIbI YIIPYTOCTH
(ynpyrocts Msiya, KpOCCOBOK, BETOK JiepeBa U Jp.); AHAIN3 CUTYalUi, CBI3aHHBIX|
¢ siBlIcHUEM TAroTeHus. OObsACHEHHEe OPOUTAIBHOIO JIBUIKEHUS IIAHET C
HCIIOJIL30BAHUEM SIBJICHUS TATOTeHHs U 3akoHa uHepuuu (MC — actpoHOMUS).;
M3mepenue Beca Tesa ¢ OMOILBIO JuHAMoMeTpa. OG0CHOBaHKE 3TOro crocoda
U3MEPCHHS;

AHanus u MOJEIUPOBAHUE SIBJIEHHSI HEBECOMOCTH, 3KCHepl/lMeHTaﬂbH08
MOJIy4€HHE TIPABUIIA CIIOKEHHS CUJI, HAIIPABJICHHBIX BIIOJIb OJHOM HPSIMO.
OrnpeiesieHue BeNUYMHBI PABHOICHCTBYIOLIEH CHIIL;

I/Isyv-lel-me CHJIBI TPEHUSA CKOJIbKEHUS U CUJIbI TPDEHUS TIOKOS; HCCJ’IGZ{OB&HI/IG
3aBUCHMOCTH CHJIBI TPEHHMS OT Beca Tella ¥ CBOMCTB TPYIUUXCS TIOBEPXHOCTEH;
Perenue 3ana4 ¢ ucnonb3oBaHueM GopMyJI 171t pacy€Ta CUIIbI TSXKECTH, CHIIBI
YIPYIOCTH, CHJIbI TPEHUS;

'Y cTHBIH orpoc;|
ltaGopatopHas paboral
INe6;  nabGopatopHasi|
pabota Ne7;|
IKOHTpOJIbHAsL PaloT:
INo2;

http://school-collection.edu.ru http://fcior.edu.ru
http://www.fizika.ru http://college.ru/fizika/
http://www.school.mipt.ru http://kvant.mccme.ru/
http://www.e-science.ru/physics http://nano-edu.ulsu.ru
http://www.all-fizika.com/ http://interneturok.ru/ru
http://elkin52.narod.ru/ http://www.all-fizika.com/

Hroro no pasneny 21

Pa3znien 4. Jlapiienne TBEPABIX TeJ, )KHAKOCTel U ra3op

4.1. | Tapnenne. Ilepenaua 3 0
JaBJIeHUs1 TBEPABIMH
TeJIAMH, KHIAKOCTAMH H
ra3amMmu

23.01.2023
31.01.2023

Ananu3 1 00bSCHEHHE ONBITOB U MPAKTHYECKUX CHTYAllHH, B KOTOPBIX
MNPOSABIIAETCA CUJIA NAaBJICHUSA,

O6ocHOBaHUE CIIOCOOOB YMEHBILICHHS U YBEIM4YEHUS AaBienus; U3zydyenne
3aBHCHMOCTH JIaBJICHHs ra3a oT 00béMa 1 Temneparypsl; M3ydenune ocobennocteid]
nepeaady QaBleHus TBEPIBIMU TEIAMH, KUAKOCTAMH U razamu. OO00CHOBaHHE
Pe3yJIbTaTOB ONBITOB OCOOCHHOCTSIMU CTPOCHHS BEIIECTBA B TBEPIOM, KUIKOMH
ra3000pa3HOM COCTOSHHUSX;

DKCrepUMEHTAIBHOE 10Ka3aTenbeTBO 3akoHa [lackans; Pemenne 3aay Ha pacuérl
JlaBJIeHUs TBEPIOTO Tena;

Y cTHBIH onpoc;

http://school-collection.edu.ru http://fcior.edu.ru
http://www.fizika.ru http://college.ru/fizika/
http://www.school.mipt.ru http://kvant.mccme.ru/
http://www.e-science.ru/physics http://nano-edu.ulsu.ru
http://www.all-fizika.com/ http://interneturok.ru/ru
http://elkin52.narod.ru/ http://www.all-fizika.com/

4.2. | JaBieHue KUIKOCTH 5 1

01.02.2023
24.02.2023

HccneioBaHne 3aBUCHMOCTH JIaBJICHHS XKUIKOCTH OT TIIYOHHBI TIOTPYKEHHS U
TUIOTHOCTH YKHIKOCTH;

Ha6utonienne n 00bSICHEHHE THAPOCTATHYECKOTO TapajioKkca Ha OCHOBE 3aKOHA
Iackaus;

H3yuenne coobuaronuxcs cocy10B; Pemenue 3a1au Ha pacuér JaBieHust
skuikocTr; OOBSICHEHHE MPHHIHUIIA ACHCTBHS THAPABIMYECKOTO Npecca; AHAIN3 1
00BbSICHEHHE TIPAKTHYECKHX CUTYALHii, IeMOHCTPHPYIONINX MPOSIBICHHE JIABJICHHS]
JKHJIKOCTH 1 3aKoHa [lackaisi, HampuMep MPOLeCcCOB B OpraHu3Me MpH
riry6okoBoHOM HbIpsiHuH (MC — Guosorns);

Y cTHBIH oIpoc;|
KOHTpOJIbHASL  PabOT:
INe3;
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4.3. |ATmocepHoe 1aBieHne 6 27.02.2023 DKCMEPUMEHTaIbHOE OOHAPYKEHHE aTMOCHEPHOTO IaBICHUs; AHAIN3 1 YerHelii onpoc; http://school-collection.edu.ru http://fcior.edu.ru
17.03.2023 00BbSICHEHHE OIBITOB H MPAKTUYECKUX CHTYALUi, CBA3AHHBIX C ACHCTBUEM http://www.fizika.ru http://college.ru/fizika/
aTMOC(EpHOro aBICHHS; http://www.school.mipt.ru http://kvant.mccme.ru/
OGbsiCHeHHE CYIeCTBOBaHMS aTMOChepbl Ha 3eMiIe ¥ HEKOTOPBIX IIaHETaX Ui e http://www.e-science.ru/physics http://nano-edu.ulsu.ru
OTCYTCTBHS Ha Apyrux mwianerax u Jlyne (MC — reorpadusi, acTpoOHOMUS); http://www.all-fizika.com/ http://interneturok.ru/ru
OOBsICHEHIE NU3MEHEHHUSI IVIOTHOCTH aTMOC(hEpbI ¢ BBICOTON U 3aBUCHMOCTH http://elkin52.narod.ru/ http://www.all-fizika.com/
aTMocdepHOro JaBieHust OT BbICOTHI; Pemenue 3ana4 Ha pacuér arMocdepHoro
napieHus; M3yuenue ycrpoiictsa 6apomMeTpa aHepoua;
4.4. MeiicrBue xmakoctn u rasa| ! 20.03.2023 DKcHepUMEHTAIbHOE 0OHAPYKEHHE JIeHCTBHUS XKUKOCTH 1 ra3a Ha OrpyxEéHHoe B| Y CTHBIIT 01poc; http://school-collection.edu.ru http://fcior.edu.ru
HA MOrpyKEHHOE B HUX TEJI0 19.04.2023 HHX TeJo; naboparopHast http://www.fizika.ru http://college.ru/fizika/
Ornpe/iesieHre BbITANKUBAIOIIEH CUIIbI, JSHCTBYIOLIEH Ha TEJI0, MOrPYKEHHOE B pabora Ne8; http://www.school.mipt.ru http://kvant.mccme.ru/
JKHJIKOCTD; KOHTpOIbHast pabotal http://www.e-science.ru/physics http://nano-edu.ulsu.ru
TIpoBezenue 1 00CYXKICHHUE OMBITOB, JIEMOHCTPUPYIOIIMX 3aBUCHMOCTh Nod; http://www.all-fizika.com/ http://interneturok.ru/ru
BBITAJIKUBAIOLLIEH CHIIBI, ICHCTBYIOLIEH Ha TEJIO B XKUIKOCTH, OT 00bEMa http://elkin52.narod.ru/ http://www.all-fizika.com/
HOrPYKEHHOM B )KMIKOCTb YaCTH Tella U OT ILIOTHOCTH >kuKocty; MccnenoBanue
3aBHCHUMOCTH Beca Tejla B BOAE OT 00bEMa MOrpyKEHHON B XKHAKOCTh YACTH TEIA;
Pemenue 3a1a4 Ha IpUMEHEHUE 3aKOHA APXUMEa H YCIOBHS IIABAHUS TEJ;
Hroro no pasneny 21
Pa3znen 5. Pa6oTra 1 MOIIHOCTL. JHEPrusi
5.1. [PaGoTa u MOIHOCTH 3 20.04.2023 DKCMePUMEHTATLHOE ONPEIeIeHHe MEXaHHYECKOH PaBoThl CHIIBI TSKECTH TIPH VerHslii onpoc; http://school-collection.edu.ru http:/fcior.edu.ru
27.04.2023 [aJICHUH TeJIa M CUJIbI TPEHHS [IPU PABHOMEPHOM MEPEMELIECHUHU TeNa 110 http://www.fizika.ru http://college.ru/fizika/
rOPU30HTAIIBHOM TOBEPXHOCTH; PacuéT MOLIHOCTH, Pa3BUBAEMOI [IPU OJBEME 10| http://www.school.mipt.ru http://kvant.mccme.ru/
necruuue; Penienue 3aa4 Ha pacyéT MEXaHUYECKOH paboThl U MOLHOCTH; http://www.e-science.ru/physics http://nano-edu.ulsu.ru
http://www.all-fizika.com/ http://interneturok.ru/ru
http://elkin52.narod.ru/ http://www.all-fizika.com/
5.2. |[IpocTble MeXaHH3MbI 5 02.05.2023 OnpezeneHne BHIUTPhIIIA B CHIIE TIPOCTBIX MEXaHM3MOB Ha IIPUMEpE pblyara, Y cTHBII ompoc;| http://school-collection.edu.ru http:/fcior.edu.ru
13.05.2023 MOJBUKHOTO M HEMOJBUKHOTO GJIOKOB, HAKIIOHHOM ru1ockocTH; Mccnenosanue — |maGoparopuasi padora http://www.fizika.ru http://college.ru/fizika/
ycioBus paBHOBecHs pbivara; OGHapy)KEeHHe CBOMCTB NPOCThIX Mexanu3moB B [Ne9;  naGoparopnas| http://www.school.mipt.ru http://kvant.mccme.ru/
Pa3IMYHBIX MHCTPYMEHTAX H MPUCIIOCOOIEHUSIX, HCHIOIb3YeMbIX B ObITYH padora Nel0; http://www.e-science.ru/physics http://nano-edu.ulsu.ru
TEXHHKE, a TAKKE B )KUBbIX opranu3max (MC — Ouosorust); DKCrepuMeHTAIbHOE http://www.all-fizika.com/ http://interneturok.ru/ru
JI0Ka3aTeNbCTBO PABEHCTBA Pa0OT PH MPHUMEHEHNH MPOCTHIX MEXAaHU3MOB; http://elkin52.narod.ru/ http://www.all-fizika.com/
Omnpenenenne KI1J] HakIOHHO# IIOCKOCTH;
Peurenne 3a1a4 Ha MPUMCHEHNE IPABHIIA PaBHOBeCHs pbraara u Ha pacuért KITJI;
5.3. [Mexanuueckas Heprus 4 19.06.2023 DKCHepUMEeHTaNIbHOE ONpe/ieIeHHe H3MEHEHHS] KHHETHYECKO! U MOTeHIHAIBHON |Y CTHBIH ompoc;| http://school-collection.edu.ru http://fcior.edu.ru
30.06.2023 DHEPrHH Tella IPH ero CKATBIBAHUHU 110 HAKIIOHHOW [UIOCKOCTH; ltaGoparopuast padora| http://www.fizika.ru http://college.ru/fizika/
@DOopMyIUpPOBAaHUE HA OCHOBE MCCIIEIOBAHMUS 3aKOHA COXpaHeHus Mexanudeckoil [Nell;  komrtponbHas| http://www.school.mipt.ru http://kvant.mccme.ru/
DHEPrHH; padoTa Ne5; http://www.e-science.ru/physics http://nano-edu.ulsu.ru
OGcysxIeHre TPaHKL] IPUMEHIMOCTH 3aKOHA COXpaHEeHHs! SHepruu; Peenne http://www.all-fizika.com/ http://interneturok.ru/ru
3a/1a4 C MCIOIb30BAHUEM 3aKOHA COXPAHEHHS DHEPIUH; http://elkin52.narod.ru/ http://www.all-fizika.com/
HUroro no pazaeny: 12
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PesepBHoe Bpemst

OBILEE KOJIMYECTBO YACOB
T10 TIPOTPAMME
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ITOYPOYHOE IIJTIAHUPOBAHUE



AFpeFaTHLIC COCTOsAHUA BEIICCTBA:
CTPOCHUC Ira30B, )KPI,Z[KOCTCﬁ u

TBEPIBIX (KPHUCTAUIMYECKHX ) TEI

Ne |Tema ypoka Koan4yecTBO 4acoB Nlata Buspl,
n/n usydeHus | popmbl
BCEI'0 KOHTPOJIbHBIE [IPAKTHYECKHUE
KOHTPOJIA
padoThI padoThI
1. dusnka -HayKa 0 MpUPOJIC. 0 0 VerHBI onpoc;
2. SBnenus npuponsl. dusndeckue 0 0 YcTHBI o1poc;
SIBJICHUSL.
3. ®u3HyeCKHe BEINYUHBI. 0 0 YcTHBI o1poc;
Uzmepenne puznveckux BEIUIHH.
[TorpemHocTs U3MEPEHUM.
MexnyHapoaHasi cucTeMa eIMHULL
a JlaGoparopHas padora 0 1 JlaboparopHas
Nel«Omnpenenenue LeHbI JeIeHUS pabora;
M3MEPUTENTHLHOTO MpUOopay.
Hudposas nabopaTopust
«RELEON»
0. JlaGoparopHnas padora Ne2 0 1 JlaboparopHas
«M3mepenne 00béMa TBEPIOTO pabora;;
tena». Ludposas nabopatopus
«RELEON»
6. Onucanne GU3NUECKUX SBICHHUN C 0 0 YcTHBI o11poc;
[IOMOILBIO MOJIENE
7. ATOMBI U MOJIEKYJIBI, UX pa3MepBHI. 0 0 YcTHBI o11poc;
OnbITHI, TOKA3LIBAIOIINE
JTUCKPETHOE CTPOEHHE BEIIECTBA
8. UlaGoparophast padota Ne3 «Ornenka 0 1 JlaGopartopHast
IMMaMeTpa aroMa METOJIOM PSIOBY paborta;;
Ludposast naboparopus
«RELEON».
0. BpoyHoBckoe nBMKEHUE. 0 0 VYcTHbIH ompoc;
Huddysus. Bzaumoneiicteue
YaCTHIl BEIIECTBA: IPUTSDKEHHE U
OTTAJIKUBaHHUE
10. 0 0

VYcTHbIH ompoc;







11.

CamocrostenpHas padora Nel mo
Teme «IlepBoHaYaIbHBIE CBEJICHUS

O CTPOCHHHU BCUICCTBA»

IIncepMeHHBIN

KOHTPOJIb;

12. | Mexanmueckoe JIBW)KCHHE. YcTHBIN o1poc;
PaBHOMepHOE 11 HepaBHOMEpPHOE
nemkenne. Ckopocts. CpemHss
CKOPOCTH ITPH HEPABHOMEPHOM
JBYKCHHU.

. YeT IyTH U BPEMEHH IBIKEHUS HACHMEHHBIN

13. | pacue eMe e ITuceme

KOHTPOJIb;

14. JlaboparopHnas paborta N4 JlaboparopHas
«Onpenenenue cpeaHel CKOPOCTH paboTa;;
CKOJTBYKEHUS IIIAPUKA 110 HAKJIOHHOM
miockoctm». Lludposas
nmaboparopus «RELEON»

15. | SIenenne WHEPLNHU. 3aKOH HHEPLUH. YcTHBI onpoc;
B3anMmopeiicTBue Ten Kak MpuYHHA
W3MEHEHUS] CKOPOCTH JIBIDKEHUS
Ten Macca kak Mepa HHEpTHOCTH
Tena

16. IIimoTHOCTE BentecTBa. Pelienme IIucrMeHHBIH
3aJ1a4 Ha OIIpEeJIeIIeHEe MacChl Tea, KOHTPOIIb;
ero 00bp€éMa U TUNIOTHOCTH

17. JlaGoparopnasi  padora Ne 5 JlaboparopHas

«OnpeneneHne IIOTHOCTH TBEPIOTO paborta;;
rena».  Lludposas nabopatopus
«RELEON»

18. Kontponbras pabora Nel mo remam KontpoibHas
«MexaHn4YecKoe JIBUKECHUEY, pabora;
«Macca, IITIOTHOCTB»

19. | Cuna xax XapaKTepUCTHKA YcTHBIH ompoc;
B3aNMOJICHCTBHS TeJI

20. | dpnenue Tarorenns. Cuma TSxKeCTH YcTHBIN onpoc;

21. | Cuna ynpyroctu. 3akoH ['yka Y CTHBI ompoc;
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22. | Pemenue 3amay Ha 3akoH ['yka

IIncepMeHHBIN

KOHTPOIIb;







23.

Bec tema. HeBecoMmocTn

YcTHBIN ompoc;

24. Pemmenne 3aj71a4 Ha pacuéT Beca Teya ITucrMeHHbIi
KOHTPOJIb;
25. | Cuma TsvKECTH Ha JIPyTHUX IUTAaHETaX Y cTHBIN o1poc;
26. Jlaboparopnas pabora Ne 6 JlaGopaTopHas
«I'pagynpoBaHue IPy>KUHBI U paborta;;
M3MEpEeHHE CHUIT JMHAMOMETPOM).
Hudposas mabopartopust
«RELEON»
27. | Crnosxenue CHUII, HAIIPaBIICHHBIX 110 YcTHBII o11poc;
OJTHOM IIPSIMOH.
PaBHopelicTBYIOIIAas CUII
28. | Pewenue 3a/1a4 Ha pacyér YcTHBII o1poc;
PaBHOJICMCTBYIOIIEHN CUII ITuceMenHbIi
KOHTPOJIb;
29. | Cuna TpeHus. TpeHHue CKOIbKEHUS YcTHBII o1poc;
U TpeHue Nokos. TpeHue B mpupoe]
1 TEXHUKEC
30. JlaboparopHas pabora Ne 7 JlaGoparopHas
«BrIsIcCHEHNE 3aBUCHUMOCTH CHIIBI pabora;;
TPEHUSI CKOJIBKEHUS OT TUIOIIAIH
COIMPUKOCHOBCHUA TCIT U
nprKuMaronien cuby. [udposas
naboparopus «RELEON»
31 | Pemenne 3ama4 o TeMaM «CHibDy», YcTHBIM o1poc;
«PaBHOJICUCTBYOIIAS CHIDY ITuceMenHbIit
KOHTPOJIb;
32. Kontponbras pabora No2 mo teme KonTponbHas
«Cwuna. Buapl cuin» pabora;
33. Jasnenue. CriocoObI yMEHBITICHUS YcTHBIM o1poc;
" YBCIMYCHUA NTaBJICHUA
34. JlaBnenue raza. 3aBUCHUMOCTh YcTHEI ompoc;
JIaBIICHHS T'a3a OT 00bEMA U
TEMIIEPATYPHI
35.

Tlepenaua  gaBneHus  TBEPIBIMU

reJaMu, JXHIKOCTAMU W TIa3aMH.

3akoH I[Tackaisa

YcTHBIN onpoc;







36.

3aBUCUMOCTh [aBJICHUS KUIKOCTH
OT TTyOHHBI TOTPYKCHIS.

I'mapocraTudeckuii mapaaokc

YcTHBIN ompoc;

37. | Pemenue 3aj1a4 Ha pacuéT aBJICHUs YcTHBIN ompoc;

SKAOKOCTHU IIucrMeHHBbIH
KOHTPOJIb;

38. | Coobmarommecs COCY/IBI. YcTHBIH ompoc;
lMunpaBnnyeckie MEXaHU3MBI

39. | Pewenmue 3a1a4 no Teme «JlaBnenue YcTHBI onpoc;
B JKUJKOCTH U rase. 3aKkoH ITucemenHsbId
[Tackamns» KOHTpOJIb;

40. KonTponbras padora Ne3 mo teme KountponbHas
«/laBeHne B )KUIKOCTH U rase. pabora;
3akoH Ilackans»

41. ATtmocdepa 3emnu u atmochepHoe YcTHBIH ompoc;
napneHue. [Ipuunnel
CYIIECTBOBaHUS BO3IYIIIHOM
obomouku 3emin

42. | Onpir Toppuuennu. Msmepenue YcTHBII o11poc;
aTMOC(EPHOTO TaBICHMUS

43. | 3aBucumocts aTMoc(epHOro YcTHBIi ompoc;
OaBJICHUA OT BBICOTEI Hal YPOBHEM
Mops

44. [Ipubops! 1y1st n3MepeHust YcTHBII o11poc;
aTMOC(EPHOTO TaBJICHHUS

45. | Pewenue 3a/1a4 Ha pacyéT YcTHBII o11poc;
aTMOC(EPHOrO TaBJICHHUS [MuceMeHHbBIH

KOHTPOJIb;

46. | CamocrosenbHas pabota Ne2 1o ITncemMeHHBIN
TeMe «ATMOoc(EepHOe TaBICHUEY KOHTPOJIb;

41. HelicTBue )KUIKOCTH U raza Ha YcTHbIM o1poc;
MOrpY>KEHHOE B HUX TEJIO

48.

Brrtankuparomias (apXxuMenoBa)

cuia. 3akoH Apxumena

YcTHBIN onpoc;







49.

Penrenue 3a1a4 Ha 3aK0OH ApXuMena

YcTHBIN ompoc;

50. JlaboparopHnas pabora Ne 8 JlaGopaTopHas
«OmpeneneHne BITATKHBAIOIICH pabora;;
CWJIBL, ICUCTBYIOIIEH Ha TEIO,

MOTPY>KEHHOE B KUAKOCTHY.
Hudposas mabopartopust
«RELEON»
51 | Mnasanue ten. BoznyxonnaBanue YcTHBII o1npoc;
52. | Pepene 3a71a4 Ha IPUMEHEHUE YcTHBIN 0Mpoc;
3aKoHa ApxXuMesa U yCIOBUS ITuceMenHbIi
TJIaBaHUS TeJ KOHTPOJIb;

53. KontponbeHas pabdota Ned mo teme KontponbHas
«JleficTBUEe XKUJIKOCTM M Ta3za Ha pabora;
MOTPYXEHHOE B HUX TEIIO»

54. | Mexannueckas pabora VCTHBI 0mpoc;

55. | Momxocts VeTHBIH o1poc;

56. | Perenmue 3aja4 Ha pacyér paboThl U YcTHBI o11poc;

MOIIIHOCTH IIucrMeHHBIH
KOHTPOJIb;

57. [IpocTbie MexaHU3MBIL: pbIyar, OJIOK, YcTHBII o11poc;
HaKJIOHHAas MI0cKocTh. [IpaBuiio
paBHOBECHS phluara

58. Jlaboparophas padora Ne9 JlaboparopHas
«HccnenoBanue ycnoBui pabora;;
paBHOBecus peryaray. Lludposas
nadoparopus «RELEON»

59. IIpuMmeHeHue npaBuiIa paBHOBECUS YcTHBII o11poc;

perdara K 0J10Ky. «30J0T0E
MIPaBUJIO» MEXaHUKHU
60.

KITJI mpocThIX MEXaHU3MOB.
IIpocThie MexaHU3MBI B OBITY U

TexHuKe. PeIuaru B Teje uyemoBeka

YcTHBI o1poc;




61.

OBIIEE KOJIMYECTBO YACOB 110
[TPO'PAMME

Jlabopatopnas padora Nel0 JlaGopartopHast
«3mepenne KIIJI nakaonHoi pabora;;
iockoctiy. Ludposas
naboparopust <KRELEON»
62. | Kuneruueckas u notenumanpuas | 1 0 YcTHBlii ompoc;
sHeprus. [Ipespaienue ogHOro
BHUJIa MEXaHHYECKOW SHEPTUH B
JIpyrou
63. Jlaboparopnas padota Nel 1. "3akoH| 1 1 JlaGopartopHast
COXpaHEHUA U U3MEHEHHUs SJHEPTUU paborta;;
B MexaHuke". Lludponas
naboparopus «RELEON»
64. | Pewenne 337144 C UCIOJIb30BAHUEM 1 0 YcTHbI o1poc;
3aKOHA COXPAHECHUS SHEPTUU ITuceMenHbIit
KOHTPOJIB;
65. KontponbHast pabora Ne5 mo Teme 1 0 KonTponbHas
«PaboTa 1 MOIIHOCTh. DHEPTHUS» paborta;
66. | [ToBTOpEHME TPOHICHHOTO 1 0 Vet onpoc;
67. | [loBTOpEeHUE MPOHAEHHOTO 1 0 YerHbI ompoc;
68. | [loBTOpEeHUE MPOHAEHHOTO 1 0 VeTHBI onpoc;
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YYEBHO-METOANYECKOE OBECIIEYEHHUE OBPA30BATEJIBHOI'O TIPOLECCA

OBA3SATEJIBHBIE YYEBHBIE MATEPUAJIBI JIJIS1 YHEHHUKA
®usuka, 7 knacc/Ilepsimkun A.B., OO0 «/IPODA»; AO «U3natenbctBo [Ipocsemenuey; 1

METOAUYECKHUE MATEPHUAJIBI VIS YYUTEJIA

1. leppimkun A.B., I'yrauk E.M. ®@usuka. 7 xiacc. - M.: Ipoda, 2017

2. ®usuka. Tectol. 7 knace (aBropsl: H. K. Xannanos, T. A. XanHaHOBa).

3. ®usnka. CaMoCTOsATEIIbHBIC U KOHTPOJIbHBIC pa0oThL. 7 Kiacc (aBTophl: A. E. Mapon, E. A. Mapon). - M.: JIpoda,

2016

4, Ouzuka. lugaktudeckue MaTepuaisl. 7 kinace (aBTopsl: A. E. Mapon, E. A. Mapomn). - M.: Jlpoda, 201




5. ®usuka. Jlnarsoctuaeckue padotel. 7 kiacc (aBropsl: B. B. Illaxmaroga, O. P. Illedep). - M.: Ipoda, 201
6. ®usuka. COOpHUK BOMPOCOB U 3a1a4. 7 kiacc (aBropsl: A. E. Mapon, E. A. Mapos, C. B. [Tozouckun). - M.: [Ipoda,
2017

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU UHTEPHET

http://school-collection.edu.ru
http://fcior.edu.ru

http://www fizika.ru
http://college.ruffizika/
http://www.school.mipt.ru
http://kvant.mccme.ru/
http://www.e-science.ru/physics
http://nano-edu.ulsu.ru

http ://lwww.all-fizika.com/
http://interneturok.ru/ru
http://elkin52.narod.ru/

http ://lwww.all-fizika.com/
MATEPUAJTIBHO-TEXHUYECKOE OBECIIEYEHUE OBPA3OBATEJIBHOI'O INTPOLIECCA

YYEBHOE OBOPYJOBAHHUE

Tabunst

1 ®usnyeckue BeIMYMHEI

2 Ctpoenue BeniecTBa. MoeKyIbl.

3 Tuddyszus.

4 B3auMHOE NPUTSHKCHNUE U OTTAJIKUBAHUE MOJICKYJI.
5 Tpwu cocTostHUS BelIecTBa.

6 MexaHH4eCKOe JIBHKEHHE.


http://school-collection.edu.ru/
http://fcior.edu.ru/
http://www.fizika.ru/
http://college.ru/fizika/
http://www.school.mipt.ru/
http://kvant.mccme.ru/
http://www.e-science.ru/physics
http://nano-edu.ulsu.ru/
http://www.all-fizika.com/
http://interneturok.ru/ru
http://elkin52.narod.ru/
http://www.all-fizika.com/

7 CkopoCTh. EquHUITEI CKOPOCTH.

8 Uuepnus. B3anmopeiictBue Tei.

9 TInoTHOCTH BelecTRa.

10 Cuia. CrnoskeHue JABYX CHIL.

11 Cuna Tsoxectu. Bec Tema.

12 Cuia ynpyroctu.

13 Cuina tpenus. TpeHHe MOKOSL.

14 JlaBnenwe. [laBlIieHHE ra3a M >KHIKOCTH.
15 Bec Boznyxa. ATMoc(epHOe 1aBieHHe.
16 [NopIiIHeBOH U KUAKOCTHBIA HACOC.

17 Mexannueckas pabora. MOIITHOCTb.

18 Prryar. MOMEHT CHIIEL.

19 PaBeHcTBO paboOT MPH HCIIONB30BAHUE MMPOCTHIX MEXAHU3MOB.

20 IloTeHnuansHas ¥ KHHETHYECKAs SHEPTHSL.

OBOPYJIOBAHME JIJI51 TIPOBEJIEHUSI JIABOPATOPHbBIX, IPAKTUYECKHUX PABOT,
JEMOHCTPALIUM

OGopynoBaHnue KabuHETa
Hocka yueOnas marautHas 2 2 .CToN yUuTENbCKUH 1
. Ctyn yuntenbckuii 1
xad 4

. Cton yuenuueckuit 18

I

3

4

5

6 .Cryn yueHuueckui 36
7 .Crenn «KpaTHbIe U JOTBHBIC SIUHUIIBD) |

8. Tabmuna «Hekoropsix puzndyeckux peanuuH B cucteme CHU» 1

9 [MpaBuia 10 TeXHHKE OE30MACHOCTH IMIPH BBIMIOTHEHUE TabopaTopHOU paboThl 1
10. [MacmopT kabunera 1

Il. HOYTOYK

12. mpoekTop

13 MY

JlaboparopHoe obopynoBanue L-mukpo
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