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INOACHUTEJIBHASA 3AIIMCKA

[Iporpamma 1o (¢u3MKe HA YpPOBHE OCHOBHOTO OOIIEro o0pa3oBaHUs
COCTaBJIEHAa HAa OCHOBE IOJIOKEHU M TPeOOBAHWI K pe3yjbTaTaM OCBOEHUS Ha
0a30BOM ypOBHE OCHOBHOM 00pa30BaTelIbHOM MPOTPaMMBbl, NPEICTABICHHBIX B
dI'OC 00O, a taxxe ¢ yu€tom denepaabHON pabouei mporpaMMbl BOCIIUTAHUS U
Konnenmuu npenogaBanus yaeoHoro npeamera « Du3nukay.

ConmepxaHue mporpamMmbl MO (U3MKE HAMpaBlIeHO Ha (OPMUPOBAHHE
€CTECTBEHHOHAYYHOW TPAMOTHOCTH OOYYAlOIIMUXCS M OpPraHU3alUi0 H3y4eHUs
bu3MKKM Ha JAEATENbHOCTHON OcHOBe. B mporpamme mo ¢u3Mke y4YUTHIBAIOTCS
BO3MOXXHOCTH ydeOHOro mpeamera B peanmzanuu Tpedboanuit ®I'OC OO0
IUTAHUPYEMBIM JTMYHOCTHBIM U METalpeIMETHBIM pe3ysibTaTaM 00y4eHHUs, a TaKKe
MEXMPEAMETHBIE CBSA3M €CTECTBEHHOHAYYHBIX Y4YEOHBIX MPEIMETOB HA YPOBHE
OCHOBHOT0 00111er0 00pa30BaHus.

[Iporpamma no gu3uke ycraHaBiIMBaEeT paclpeiesieHue yueOHOro MmaTepuana
no rogam oOydeHus (1o Kjaccam), mpejiaraeT NpuMepHyro Mocie0BaTENbHOCTD
U3YYEHUS TEM, OCHOBAHHYIO Ha JIOTMKE Pa3BUTHUS MPEIMETHOIO COJAEPKAHUS U
yuéTe BO3PACTHBIX OCOOCHHOCTEH 00yUarOIINXCS.

[Iporpamma mo ¢usuke pazpaboTaHa C 1LEJIbI0 OKa3aHWUs METOJUYECKON
MOMOIIIY YYUTEIIO B CO3/IaHUU paboyell MporpaMmbl 10 y4eOHOMY IIPEIMETY.

dusuka sBISETCS CHCTEMOOOPA3yIOIIKUM JIJIsl €CTECTBEHHOHAYYHBIX Y4eOHBIX
IPEIMETOB, MOCKOIBbKY (PU3NYECKUE 3aKOHBI JIEKAT B OCHOBE IIPOLIECCOB U SIBJICHHIH,
U3y4aeMbIX XUMHUEH, Onooruei, acTpoHoOMHEeH 1 (pu3nuecKkoi reorpadueit, BHOCUT
BKJIaJl B €CTECTBEHHOHAYUHYIO KapTUHY MUpPa, MPEIOCTaBisieT HauboJiee sICHbIC
00pa3iibl MPUMEHEHHsI HAyYHOT'0 METOJIa MO3HAHMS, TO €CTh CIoco0a MOJy4YeHuUs
JIOCTOBEPHBIX 3HAHUU O MHUpE.

OpnHa W3 TIaBHBIX 3a/1ad (PU3UYECKOTO OO0pa3oBaHUS B CTPYKTYpEe OOIIETO
0o0pa3oBaHMsl COCTOMT B (POPMHUPOBAHUU €CTECTBEHHOHAYYHON TI'PAMOTHOCTH U
MHTEpeca K HayKe y 00yJarouuxcsl.

N3yyenue ¢u3uku Ha 0a30BOM ypOBHE Tpenrnojiaraer OBJIaJEHUE
CIENYIOIIMMHA KOMIIETEHTHOCTSIMH, XapaKTEPU3YIOIUUMU €CTECTBEHHOHAYUYHYIO
IPAMOTHOCTB:

e Hay4YHO OOBSICHATH SIBJICHUS;

e OIEHUBATH U MOHUMATH OCOOEHHOCTH HAYYHOTO UCCIIEI0BAHNUS;

e HWHTEPOPETHPOBATH  JAaHHBIE WM  MCIHOJIb30BaTh  HAy4HbIE
JI0Ka3aTesIbCTBA JIJIsl IOJIyYEHHS BBIBOJIOB.

[lemn w3yueHus (U3UMKA HA YPOBHE OCHOBHOTO OOmIEro 0Opa3oBaHUS
onpenenensl B KoHuenuuu mnpenofaBanus ydeOHOro mnpeamera «@Pusnka» B
oOpa3oBareNbHBIX opraHuzanuax Poccuiickoit ®enepanu, peagu3yOIIMX
OCHOBHBIE  001I€00pa30BaTEIbHbIE NPOrPAMMBI, YTBEPKAEHHOW pELIEHUEM
Komnernn Munucrepersa npocemienust Poccutickoii @enepanuu (MpoTOKoJ OT 3
nexaopst 2019 r. Ne ITK4BH).



Heau uzyyeHuss Pu3uKu:

npHOOpeTEeHHE HHTEpeca W CTPEMJICHHS OOYYalOIIUXCS K HAay4dHOMY
U3YYCHUIO TPUPOJIBI, PA3BUTHE HX HMHTE/UICKTYaJIbHBIX M TBOPYECKHX
CIIOCOOHOCTEI;

pa3BUTHE MPEACTABICHUI O HAYIHOM METOJIC MIO3HAHUS U (POpMHUpOBaHHE
UCCIIeIOBATEILCKOIO OTHOIICHHUS K OKPYIKAIOLIUM SIBJICHHSIM;
(dbopMUpOBaHKE HAYYHOI'O MUPOBO33PEHHUS KaK pe3y/IbTaTa H3y4eHHUsI OCHOB
CTpOCHHS MaTepuu B (PyHITaMEHTAIbHBIX 3aKOHOB (DH3HKHU;
(GopMUpOBaHHE TPEJCTABICHHA O POJIM (U3HKH JUIS Pa3BUTHS JIPYTHX
CCTECTBCHHBIX HAyK, TEXHUKHU M TEXHOJIOTH;

pa3BUTHE  MpEACTaBIEHUH O  BO3MOXHBIX  chepax  Oymyiiei
po(heCCHOHATILHOM JIeATEIBHOCTH, CBA3aHHON ¢ (PU3UKOH, MOArOTOBKA K
JabHeNIeMy 0Oy9eHHIO B 3TOM HaIlpaBJICHUH.

JlocTmkeHne 3TUX IeNeld mporpaMmbl Mo (U3MKE Ha YPOBHE OCHOBHOTO
o011ero o0pa3oBaHus 00€CIIEYMBAECTCS PEIICHUEM CIIETYIOIINX 3a4aY:

npuoOpeTeHue 3HAHUW O JUCKPETHOM CTPOSHHM BELIECTBA, O
MEXaHUYECKUX, TEIUIOBBIX, JJIEKTPUYECKUX, MArHUTHBIX M KBAaHTOBBIX
SBJICHUSX;

npuoOpeTeHNne YMEHHUI OMHUCHIBATh U OOBSICHATh (PU3UUECKHE SBICHUS C
UCTIOJIb30BAHUEM TOJTyUYEHHBIX 3HAHUH;

OCBOCHHME METOJIOB PpELICHHs MPOCTEHINIMX pacu€THBIX 3a1ady C
UCIIOJIb30BaHUEM buznyeckux Mojienei, TBOPYECKUX U
IPAKTUKOOPUEHTUPOBAHHBIX 3a/1a4;

pa3BUTHE YMEHUI HAOMIOAAaTh IPUPOJIHBIEC SBJICHUS U BHIIOIHATH OMBITHI,
nabopaTopHble pabOTBl U AKCHEPUMEHTAJbHbIE HCCICAOBAHUS C
UCTIOJIb30BAHUEM U3MEPUTENBHBIX TPHOOPOB;

OCBOEHHE MPUEMOB paboThl ¢ MHpoOpMaLueld PU3NIECKOTO COACPIKAHMUS,
BKJIFOUYasi THPOPMAIIIO O COBPEMEHHBIX JOCTIXKCHUAX (PU3UKH, aHAIN3 U
KPUTUYECKOE OLIEHUBaHUE HHPOPMALIUY;

3HAaKOMCTBO €O cepaMu npodhecCHOHATBHON AeATeIbHOCTH, CBA3aHHBIMU
¢ (usukoi, M COBpPEMEHHBHIMH TEXHOJIOTUSMH, OCHOBAaHHBIMH Ha
JOCTHKEHUSIX (PU3MUECKON HAYKH.

Ha usydenue ¢usuku (0a30BbIii ypOoBEeHb) Ha YPOBHE OCHOBHOTO OOIIETO

obOpa3oBaHusi OTBOAUTCS 238 yacoB: B 7 kiacce — 68 yacoB (2 4aca B HeJIeN0), B 8
KJacce — 68 yacoB (2 yaca B Heneno), B 9 kiacce — 102 yaca (3 yaca B HEJIemIo).

[Ipennaraemslii B mporpaMMe 1o (u3uke nepeueHs J1abopaTopHbIX paboT U
OTIBITOB HOCUT PEKOMEH/IaTeIbHBIN XapaKTep, yUUTENb eJaeT BHIOOp MPOBEACHUS
7a00paTOpHBIX PA0OT W OMBITOB C YYETOM HMHAWBUIYATBHBIX OCOOCHHOCTEM
o0yyJaronmxcsi, CucKa SKCIEPUMEHTANIbHBIX 3aJaHuil, TpearaéMbpix B paMKax
OCHOBHOT'O F'OCYJIJapCTBEHHOT'0 AK3aMeHa M0 (PU3HUKeE.



COJEPKXAHUE OBYYEHUA

7 KIIACC

Paznen 1. ®usuka u €€ poJib B IO3HAHUU OKPY:KA0ILEro MUpa.

@usuka — Hayka o mnpupone. fABneHus npuponabl. OU3NYECKUE SBICHUSA:
MEXaHUYECKHUE, TEIJIOBBIE, JIIEKTPUYECKHUE, MATHUTHBIE, CBETOBBIE, 3BYKOBBIE.

®dusnueckne BenuuuHbl. M3Mmepenune ¢usnyeckux BenuyuH. Dusnueckue
npudopsl. [lorpemHocts u3mepeHunit. MexxayHnapoaHasi CuCTeMa €IMHHII.

Kak ¢usuka u JApyrue ecTeCTBEHHbIE HAyKHM H3Y4aloT MPUPOY.
EcTecTBEHHOHAy4YHBII METOJ IO3HAaHMS: HAOJIOJEHHE, MOCTAHOBKA HAYyYHOI'O
BOMPOCA, BBIIBI)KEHUE TUTIOTE3, IKCIIEPUMEHT MO MPOBEPKE TUMOTE3, O0BICHEHHE
HaOmogaemMoro siBieHus. Onucanue Gu3nMUecKuX SBJICHUM C MOMOIIbIO MOJIEeTIEH.

Jemoncmpayuu.

1. MexaHudeckue, TEIUIOBBIE, JJIEKTPUYECKHE, MATrHUTHBIE, CBETOBBIC
SIBJICHUS.

2. @uznyeckue MpuOOPHI U MpoLEeAypa NPSIMBIX U3MEPEHUN aHaJOTOBBIM U
1 (ppoBBIM MPUOOPOM.

Jlabopamopusie padomul u onsimel.

1. Omnpenenenue UEHBI ASIEHUS MIKAIbl K3MEPUTEIHLHOTO MPHOOpa.

2. M3mepenue paccTosiHUN.

3. H3mepenue 00bEMa KUAKOCTU U TBEPIOTO TEA.

4. OnpeneneHue pa3MepoB MabIX TEN.

5. M3mepenue Temmeparypbl HNpH HOMOIIM >KUAKOCTHOTO TEPMOMETpPA H
JaTYuKa TeMIEpaTyphl.

6. IIpoBeneHue mccnenoBaHus MO NPOBEPKE TMIIOTE3bI: JAJBHOCTH MOJIETA
nIapuKa, MymeHHOro TOPU30HTAIbHO, TeM OO0Jbllle, 4yeM OOJbllle BhICOTA
yCKa.

Pa3znen 2. IlepBoHayajibHbIe CBeeHUS 0 CTPOEHUM BellleCTBA.

CrpoeHue BellecTBa: aTOMbl M MOJEKYJIbl, HX pa3Mepbl. ONbITHI,

JIOKA3bIBAIOIINE TUCKPETHOE CTPOCHUE BEIIECTBA.

JBmkenne uactul BemecTBa. CBSA3b CKOPOCTHM JABHWKEHHMS YacTHL C
temnepaTypoii. bpoyHoBckoe nBmwkeHue, auddysus. BzaumoneiicTBue uactuil
BEILIECTBA: IIPUTSKEHUE U OTTAIIKUBAHUE.

ArperatHble COCTOSIHUSI BEIIECTBA: CTPOCHHUE ra30B, >KUJKOCTEH M TBEPIBIX
(KpuCTalIMYecKrx) Tesl. B3anMOCBsI3b MEXIy CBOMCTBAMHU BEIIECTB B PA3HBIX
arperaTHbIX COCTOSHMSIX U MX aTOMHO-MOJIEKYJSIpHbIM cTpoeHreM. OcoOeHHOCTH
arperaTHbIX COCTOSIHUM BOJBI.

Jemoncmpayuu.

1. Habmionenue OpOyHOBCKOTO JTBUKEHHUSL.



2. HaGmonenue nuddyzum.
3. HaOmionenue  siBneHuid,  OOBSACHAIOIMIMXCA  MPUTSIKEHUEM WM
OTTAJIKMBAaHUEM YaCTHUI] BELIECTBA.

Jlabopamopuvie pabomul u onvimol.

1. OneHka JuMaMeTpa aroMa METOJOM psaoB (C  HUCIOJb30BAaHUEM

dbortorpaduii).
2. OmnbIThI O HAOIIOACHUIO TEIJIOBOTO PACHIMPEHUSI Ta30B.
3. OmbITH MO OOHAPYKEHHUIO ACHUCTBUS CHUIJT MOJIEKYJISIPHOTO MPUTSIKEHUS.
Pa3nen 3. /IBu:keHHe U B3aUMOAeHCTBHE TeJl.
Mexannueckoe IBHKEHHME. PaBHOMEpDHOE M HEPABHOMEPHOE JIBHIKECHUE.
Cxopoctb. CpellHAsi CKOPOCTh NPU HEPABHOMEPHOM IBWKEHHH. Pacuér nmyTtu u
BPEMEHU JABUKECHUS.
SBnenue uHepUMH. 3aKOH HMHEpUMU. B3ammonelicTBHe Ten Kak NPUYHMHA
U3MEHEHMsI CKOPOCTM JBWXEHHsA Tesl. Macca Kak Mepa HMHEPTHOCTH Tela.
[InoTHOCTH BemiecTBa. CBSI3b IUIOTHOCTH C KOJMYECTBOM MOJIEKYJ B €IUHULE
00bEMa BellecTBa.
Cuita Kak XapakTepucTHKa B3auMozeucTBHs Ten. Cuiia ynpyroctd M 3aKoH
['yka. M3mepenue cwibl ¢ MOMOIIBIO AUHAMOMETpA. SIBIEHUE TATOTEHMS U CHUJIA
TsokecTy. Cuila TshKeCTH Ha apyrux mianerax. Bec tena. Hesecomocts. Cnoxenune
CWJI, HaIPaBJIEHHBIX MO OJHOW mNpsMol. PaBHoxaeicTByromas cui. Cuna TpeHus.
TpeHue CKOJIbKEHUS U TPEHUE MOKOA. TpeHne B IPUPOJE U TEXHUKE.
Hemoncmpayuu.
1. Habmronenne MexaHU4eCKOro JBMKEHUS Tea.
2. HM3mepeHue CKOpoCTH NPSMOJIMHENHOTO ABUKEHUS.
3. HaOmronenue siBneHus HHEPUUU.
4. HaOmroneHue u3MeHEHUs: CKOPOCTH MPHU B3aUMOJICUCTBUH TEJL.
5. CpaBHEHHE Macc IO B3aUMOJECHCTBUIO TEJI.
6. CnoxeHue Cujl, HalpaBJIEHHBIX MO OJJHON MPSIMOM.
Jlabopamopusie padomul u onsimel.
1. OmpepeneHne CKOPOCTH PABHOMEPHOTO JIBMKEHMSI (IIapUKa B KUIAKOCTH,
MOJIEJIN AIEKTPUUECKOTr0 aBTOMOOWJIS M TaK Jajiee).

2. OmpeneneHue CpeaHell CKOPOCTH CKOJBKEHHUS OpycKa WM HIapuKa o
HAKJIOHHOM ITUIOCKOCTH.
Ornpenenenue mI0THOCTH TBEPAOTO TeNa.

4. OmnbIThI, JIE€MOHCTPUPYIOIIME 3aBUCUMOCTh pacTsbKeHHs (nedopmanun)
MPY>KUHBI OT TPUII0KEHHOM CHUIIBI.

5. ONbIThL, IEMOHCTPUPYIOIINE 3aBUCUMOCTh CHJIBI TPEHHS CKOJIBXKEHUSI OT
BECA TEJIa U XapaKTepa CONMPUKACAIOIIMNXCS TOBEPXHOCTEM.



Pa3znen 4. JlaBjieHne TBEPABIX TeJ, JKUAKOCTEH 1 ra3oB.

JaBnenue. CriocoObl yMEHBIIEHUS! M YBETUYEHUS J1aBiieHud. JlaBieHue rasa.
3aBUCMMOCTh JaBlieHUs rasa oTr o0b&Ma, TemrepaTypbl. [lepemaua naBneHus
TBEPABIMU TEJNAMU, KUJAKOCTSIMU M Tazamu. 3akoH [lackansa. IIHeBmaTmueckue
MaIuHbBI. 3aBUCUMOCTh JABICHUS JKHIKOCTH OT TIyOwHbl. ['mapocraTudeckuit
napajaokc. Coob1aroniyecs: cocysl. [ MapaBnuyecKkie MeXaHUu3Mbl.

Atmocdepa 3emin u atmochepHoe napneHue. [IpuyuHbl CcyliecTBOBaHUSA
BO3aymHONW o6osouku 3emiu. Ombit Toppuuennu. M3mepenne atmocdepHOro
JaBJICHUS. 3aBUCHMOCTh aTMOC(EPHOTO AABJICHHS OT BHICOTHI HaJl YPOBHEM MODSI.
[TpuGops! 1715 U3MEpEeHHus aTMOCPEPHOTO 1aBICHUSI.

JlelicTBre XKUIAKOCTU U ra3a Ha NOTPYKEHHOE B HUX TEJO. BeITaskuBaromas
(apxumenoBa) cuina. 3akoH Apxumena. [naBanue ten. Bo3nyxoriaBanue.

Hemoncmpayuu.
3aBUCUMOCTH JAaBJIEHUS ra3a OT TeMIEpaTyphl.

[lepenaya gaBiIeHUS )KUIKOCTBIO U Ta30M.
CooO1atroruecs cocy/ibl.
['mapaBarueckui nmpecc.
[IposiBneHue neicTBrsi aTMOC(EPHOTO JABICHUS.
3aBUCUMOCTbH BBITAJIKMBAIOIIEH CUJTBI OT 00BEMA MOTPYKEHHOM YaCcTH Tena
Y TJIOTHOCTH KUAKOCTH.
PaBeHCTBO BBITAJIKUBAIOLIEH CUJIbI BECY BBITECHEHHOW KUJKOCTH.
8. YCIIOBHE IUIaBaHUSA TEJI: IUIABAHKUE WIIM MOTPYKEHUE TEN B 3aBUCUMOCTHU OT
COOTHOUIIEHHMS TJIOTHOCTEN TEJa U KUJIKOCTH.
Jlabopamopuvie pabomul u onvimol.
1. HccnepgoBaHue 3aBUCMMOCTH Beca Teja B BOJE OT 00bEMA MOTPYKEHHOU B
KUJKOCTb YaCTH TeEJNA.
2. OmpeneneHve  BBITAJKHUBAIOIIEH CWIbI, JIEWCTBYIOIIEW Ha  TeoO,
IIOIPYKEHHOE B JKUIAKOCTD.
3. IIpoBepka HE3aBUCUMOCTH BBITAJIKUBAIOLIEH CUIIBL, IEUCTBYIOLIEH HA TEJIO
B KUJIKOCTH, OT MACChI TEJIa.
4. OnpITel, JEMOHCTPUPYIOIIME 3aBUCUMOCTb BBITAJIKMBAIOIICH  CHIIBI,
JEHCTBYIOIIEH Ha TEJIO B KHUAKOCTH, OT 00bEMA MOTPYKEHHOM B KUAKOCTD
YaCTH TEJA U OT IJIOTHOCTH KUIKOCTH.
5. KoHcTpyupoBanue apeoMerpa WM KOHCTPYMPOBAHHUE JIOOKH U
OIpeIEIEHUE €€ TPY30I0bEMHOCTH.

Pa3zpnen 5. PaGora 1 MOIIHOCTB. DHeprus.

Mexannueckas paboTta. MoIHOCTb.

[IpocThie MexaHU3MBI: pbIYar, OJOK, HAKJIOHHAs IUIOCKOCTh. IIpaBuio
paBHOBecus pbiuara. [IpumeHeHue npaBuiia paBHOBECHs phluara K 0J10Ky. «30J10TO€
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npaBuio» Mexanuku. KIIJI nmpocteix Mexanu3moB. [IpocTbie MexaHU3MBbI B OBITY U
TEXHUKE.
Mexannueckas oHeprusa. KuHernueckas W TNOTEHLMalbHAs SHEPIUS.
[IpeBpalieHre 0THOrO BU/Ia MEXAHUYECKOW SHEPTUU B IPYroi. 3aKOH COXpaHEHUs
DHEPIUMU B MEXAHHUKE.
Jemoncmpayuu.
1. IIpumepsl MPOCTHIX MEXAHU3MOB.
Jlabopamopuvie pabomul u onvimol.
1. Omnpenenenve pabOThI CUITbI TPEHUS IPU PABHOMEPHOM JIBIKEHUU TeJla 110
TOPU30HTAJIBLHON NOBEPXHOCTH.

2. HccnepoBaHue yclnoBUM PaBHOBECHS phlUara.
N3mepenue KIIJ[ HaKJIOHHOM MJIOCKOCTH.

4. V3yuyeHne 3aKOHA COXpPaHEHUs MEXAHUYECKON YHEPIUU.



IINIAHUPYEMBIE PE3YJIBTATBI OCBOEHUA ITPOI'PAMMBbI

1O ®PU3UKE HA YPOBHE OCHOBHOI'O OBIIEI'O OBPA3OBAHUA

N3yyenue Gu3nKyu Ha ypoOBHE OCHOBHOTO OOIIEro oOpa3oBaHMs HANPABICHO

Ha JOCTHXKEHHE JIMYHOCTHBIX, METAIIPEAMETHBIX U MPEIMETHBIX 00pa30BaTEIbHBIX
pe3yibTaTOB.

JIMYHOCTHBIE PE3YJbBTATBI

B pesynbprare nzyuenus Gu3MKU Ha yYpOBHE OCHOBHOI'O OOIIEro 00pa3oBaHUs

y oOyuatonierocs OyayT cpopMuUpoBaHbl CIEAYIONIME JTUYHOCTHBIE PE3yJIbTaThl B
YaCTHU:

1) maTprMoTH4YECKOr0 BOCTIMTAHUSA:

- IPOSIBJIEHUE UHTEPECA K UCTOPUU U COBPEMEHHOMY COCTOSIHUIO POCCHUKCKOMN
(hbU3MIeCcKON HAYKU;

- IICHHOCTHOE OTHOIIEHUE K JOCTUKEHUSAM POCCUMCKUX YUEHBIX-(DU3UKOB;

2) rpaxaaHCKOr0 1 JyXOBHO-HPABCTBEHHOT 0 BOCIIUTAHMS:

- TOTOBHOCTh K aKTUBHOMY y4aCTHIO B 0OCYKJICHUH OOIIECTBEHHO 3HAYNMBIX U
ATUYECKUX MPOOJIEM, CBA3AHHBIX C MPAKTUYECKUM MPUMEHEHUEM JTOCTUKEHUHN
(bu3uKwy;

- OCO3HaHHWE BAXXHOCTU MOPAIBHO-ITUYECKUX MPUHIUIIOB B JEATEIBHOCTU
YYEHOTIO;

3) 3¢TeTH4YeCKOro BOCIIUTAHUS:

- BOCHPUSITHE ACTETUUYECKUX KauyeCTB (PU3NYECKOW HAYKH: €€ rapMOHUYHOTO
OCTPOEHMUS], CTPOTOCTH, TOUHOCTH, TAKOHUYHOCTH;

4) HEHHOCTH HAYYHOT'0 MIO3HAHMS:

- OCO3HAHWE IIEHHOCTH (U3UYECKON HAYKM KaK MOIIMHOTO HHCTPYMEHTA
MMO3HAHUS MHPA, OCHOBBI Pa3BUTHS TE€XHOJIOTHM, BAXKHEHUILIEH COCTABIISIOLIEH
KYJbTYpPBIL;

- pa3BUTHE HAYYHOU JIOO03HATENBHOCTH, MHTEpPECAa K MCCIEI0BATEIbCKON
NEATEIIbHOCTH;

S) ¢opmupoBaHMs  KYJbTYpPHI  3A0POBbS M  3MOLMOHAJBHOIO
0J1aronoJryyus:

- OCO3HaHUE IIEHHOCTH Oe30macHoro oOpas3a >KU3HM B COBPEMEHHOM
TEXHOJIOTHYECKOM MHUpPE, BAXKHOCTH TPABWJI OE30MaCHOTO TOBEICHHS Ha
TPAHCIIOPTE, HA JOPOTrax, C AJICKTPUUYECKUM W TEIUIOBHIM OOOpPYJIOBAaHHEM B
JIOMAITHUX YCIIOBUSIX;

- chopMupOBaHHOCTH HaBbIKA pehICKCUU, IPU3HAHUE CBOETO MpPaBa Ha OLIUOKY
Y TAKOTO K€ MpaBa y IPyroro 4ejioBeKa;

6) Tpy10BOr0 BOCIIUTAHMS:



e - AKTUBHOE Y4YacTHE B PEIIECHUU MPAKTUYECKUX 3adad (B paMKax CEMbH,
o0Opa3oBaTeNbHON  OpraHM3alUd, TIOpoJa, Kpas) TEXHOJIOIMYECKOM U
COLIMAJIbHOW HANPABICHHOCTH, TPEOYIOIKX B TOM YHUCIIE U (PU3NUECKUX 3HAHUM;

e - HHTEPEC K MPAKTUYECKOMY U3YUYECHUIO MPOQECCHii, CBA3AHHBIX C (PU3UKOM;

e 7)3K0JIOTHYECKOT0 BOCIIMTAHUSA:

e - OpPMEHTALUA HA NPUMEHEHUE (PU3NYECKUX 3HAHUW JUId pEIIEeHUs 3a1ad B
o0JacTh OKpy’Karolleld cpenbl, [UIAHUPOBAaHUS IIOCTYIIKOB M OLEHKH MX
BO3MOKHBIX ITOCIEACTBUN I OKPYKAIOIIEHW CPEJIbl;

e - OCO3HaHHME TJI00ATBHOTO XapakTepa HKOJIOTMYECKHUX MpoOieM M IMyTel ux

pelieHus;
e 8) amanTanuu K HU3MEHSIOIIMMCSH YCJOBHSAM COLMAJIBHOW M NMPUPOTHON
cpeabl:
e - TMOTPEOHOCTH BO B3aUMOJICHCTBUU TPU BBHIMOJHEHUU HWCCICIOBAHUN U

MPOEKTOB (PU3MUECKON HAIMpPAaBICHHOCTH, OTKPBITOCTh OIBITY W 3HAHUAM
ApYyTrux,;

e - TIOBBIIIEHHE YPOBHSA CBOEH KOMIIETEHTHOCTH 4Yepe3 MPaKTHUYECKYIO
IesITeTbHOCTD;

e - OTPEOHOCTH B (POPMHUPOBAHUM HOBBIX 3HAHUH, B TOM 4Hciie (OPMYIUPOBAThH
UJeH, TOHITHS, TUIIOTE3bI O (PU3NUYECKUX OOBEKTaX U SIBJICHUIX;

e - O0CO3HaHME Je(YUIUTOB COOCTBEHHBIX 3HAHWN U KOMIIETEHTHOCTEH B 00J1aCTH
(busukwy;

e - IUIAHUPOBAHHUE CBOETO PA3BUTHS B IPUOOPETEHNH HOBBIX (DU3MUECKUX 3HAHUIA;

e - CTpEMJICHHE aHAJM3UPOBATh U BBISBIATH B3aUMOCBSI3U MPUPOBI, OOIIECTBA U
HSKOHOMUKH, B TOM YHUCJIE C UCTIOJIB30BaHUEM (PU3NYECKUX 3HAHUIA;

e - OLEHKAa CBOMX JACWUCTBUI C Yy4€TOM BIMSIHHUA Ha OKPYKAIOIIYI0 Cpeny,
BO3MOYHBIX INI00ATBHBIX TOCIEICTBHA.

METAINIPEIMETHBIE PE3YJIBTATbBI

B pesynbrare ocBoeHUs MPOrpaMmbl 10 GU3UKE HA yPOBHE OCHOBHOTO OOIIETO
oOpazoBanusi y oOydaromerocss OyayT cGOpMUPOBaHBI MeTanpeIMeTHbIe
pe3yJIbTaThl, BKIIOYAIOIINE I03HABATEIbHBIC YHUBEPCATbHBIC yUeOHbIC ICHCTBHS,
KOMMYHUKAaTHBHbIC  yYHUBEpCAJbHBIE  Y4eOHbIE  JCHCTBUS, PETYJIATUBHBIC
yYHHUBEpCAJIbHbIE Y4eOHBIC ICUCTBUS.

Ilo3naBaTe/IbHbIE YHUBEPCAJIbHbIE YUeOHbIE 1efiCTBUS

Ba3oBble Jjornueckue A1eicTBUA:
e BBISABIAThP U XapaKTEpU30BaTh CYIIECTBEHHBIC MPU3HAKH OOBEKTOB
(ssBNIEHUN);



yCTaHaBJIMBAThH CYIIECTBEHHBIN MPHU3HAK KiacCHU(PUKAIUU, OCHOBAHUS IS
00001IIeHUs ¥ CPAaBHEHHUS;

BBISIBJIATH 3aKOHOMEPHOCTH U TPOTUBOPEUHSI B pacCMaTpUBaeMbIX (hakTax,
JAHHBIX U HAOJIOICHUSAX, OTHOCAIIMXCA K (PU3UUECKUM SIBICHUSM;
BBISIBJISITH NIPUUMHHO-CJICACTBEHHBIE CBA3M MPH H3YYCHUU (UINUECKUX
SIBJICHU M MTPOLIECCOB, JIEJIATh BHIBOJIBI C HCIIOJIB30BaHUEM JIETYKTUBHBIX U
MHIYKTUBHBIX YMO3aK/IIOUEHUH, BBIABUIaTh TUIIOTE3bl O B3aUMOCBS3SX
(bU3UYECKUX BEINYNH;

CaMOCTOSITENIbHO BHIOMPATH CIIOCO0 perieHns yueOHo! GU3nIecKoi 3a1aun
(cpaBHEHHE HECKOJBKHX BApUAHTOB pEIICHHs, BHIOOp Haumbosee
HOJXO/SIIETO ¢ yYETOM CAMOCTOSITENIHO BbIIEJICHHBIX KPUTEPUEB).

Ba3oBble uccienoBarebCKHe 1eHCTBUSA:

WCITOJI30BATh BOMPOCHI KaK MCCIICIOBATEIbCKAN HHCTPYMEHT ITO3HAHMS;
MIPOBOJIUTH 10 CAMOCTOSITEIHHO COCTABIICHHOMY IIJIaHY OTIBIT, HECIOKHBIN
Gu3NYECKUi IKCIEPUMEHT, HEOOJBIIIOEe UCCIeIOBaHHE (DU3HMUECKOTO
SIBIICHUS;

OIICHWBAaTh HAa TPHUMEHUMOCTh U JOCTOBEPHOCTh HH(pOpMaImIo,
MOJIYYCHHYIO B XOJI€ MCCJICIOBAHUS WU YKCIIEPUMEHTA;

CaMOCTOSITENIbHO (hOPMYTHPOBATH 0OOOIICHNS W BBIBOJBI TIO PE3ybTaTam
IPOBEEHHOTO HAOIIOICHUS, OTBITA, UCCIICIOBAHHS,

NPOTHO3MPOBATh BO3MOXKHOE  JajlbHEWIee pa3BUTHE  (PUIUIECKUX
MPOIIECCOB, & TAK)KE BBIJIBUTATH MPEATIOIOKECHUS 00 UX Pa3BUTUU B HOBBIX
YCIIOBHUSIX Y KOHTEKCTaX.

Pabora ¢ undopmanmeii:

IPUMEHSATH Pa3INYHbIE METObl, MHCTPYMEHTHI M 3aMPOCHI MPU TOUCKE H
orOope WMH(GOPMAIMK WM JAaHHBIX C Y4ETOM MPEIOKEHHOW ydeOHOM
bu3ndecKoil 3a1a4u;

aHAIM3UPOBaTh, CUCTEMATH3UPOBATh M MHTEPIIPETUPOBATH MH(POPMAITHIO
Pa3IUYHBIX BUIOB U (HOPM TMpEICTABICHNS;

CaMOCTOSITEIbHO ~ BBIOMpATh ONTHUMAIBbHYIO (opMy TpeacTaBICHUS
uHbOpMAIlMU W WIUIIOCTPUPOBATh pelIaeMble 3aJa4d  HECIOKHBIMU
cXeMaMu, IuarpaMmmMamMu, HHOU rpaduKoi U uX KOMOMHAIMSMHU.

KoMMyHHMKAaTHBHBIE YHMBEpPCAJIbHbIE Y4eOHbIe NeliCTBHA:

B XOJC¢ OOCYXICHUS Y4eOHOro MaTepuaia, pe3yJbTaToB J1a00paTOPHBIX
paboT ¥ IPOEKTOB 3aJ1aBaTh BOMPOCHI 10 CYIIECTBY 00CYKIaeMO TEMBI U
BBICKA3bIBaTh WJCH, HAIICIICHHBIE HAa PEIICHHWE 3aJa4d U TOJAJCpPKAHUE
0J1arokeaTeIbHOCTH OOIICHUS,

COTIOCTABJIATh CBOM CYXJEHUS C CYXICHUSAMH JPYTUX YYaCTHHKOB
Juajora, OOHapYKUBATh Pa3InYUe U CXOJACTBO MO3HUITUH;



BBIPAXaTh CBOIO TOYKY 3PEHUS B YCTHBIX U MMCbMEHHBIX TEKCTAX;
nyOJIMYHO MPEACTABIATH PE3YIbTATh BHIIOJHEHHOTO (PU3UUYECKOTO OIIbITA
(9KCIIepUMEHTa, UCCIIEOBAHUS, IPOEKTA);

MOHMMATh U UCIIOJIb30BATh MPEUMYILIECTBA KOMAHIHOM U MHIMBUYaTbHOM
paboTHI PU PEIIEHUU KOHKPETHON (PU3NYECKOM MPOOIEMBbI;

NPUHUMATh 1IeTM COBMECTHOW NIeATEIbHOCTH, OPTaHNU30BBIBATh NEHCTBUA
no e€ JOCTIKEHHUIO: paclpeiesTb pOJiH, OOCYXKIaTh MPOLECCHl U
pe3yJabTaThl COBMECTHON pabOThI, 0000I1aTh MHEHUSI HECKOJIBKHX JIFO/ICH;
BBITMIOJHATH CBOIO YacThb pabOThI, TOCTUrasi KAYECTBEHHOTO pe3yibTara Mo
CBOEMY HANpaBJIECHUIO U KOOPIUHHUPYS CBOU JACUCTBUA C IPYTUMH YICHAMU
KOMAaH/IbI;

OLIEHUBATh KAa4E€CTBO CBOETO BKJIaJa B OOMIMK MPOAYKT MO KPUTEPHSIM,
CaMOCTOSITENIbHO CPOPMYTUPOBAHHBIM YYaCTHUKAMU B3aUMOICHCTBUSI.

PeryasiTuBHbIE YHMBepcaJbHbIe Y4eOHbIe NeiCTBUSA

Camoopranusanus:

BBISIBJISITH IIPOOJIEMBI B JKU3HEHHBIX M Y4E€OHBIX CUTyalMsIX, TPEOYIOLINX
JUI pelieHus (pU3NYECKUX 3HaAHU;

OpUEHTHPOBATHCS B  PA3IMYHBIX TMOAXOAAaX TMPUHATUS  PELICHHMA
(MHOUBUOYyadbHOE, MPUHSATHE DEIIEHUS B TpyIMIMe, NPUHATHE PEHICHUN
rpynmoi);

CaMOCTOSITENIBHO COCTABIIATh AJITOPUTM PEIICHUs (PU3NUECKON 3a/1aul WIN
IUTAHAa MCCIIEJIOBAHUA C Y4YETOM MMEIOIIMXCS PECYPCOB M COOCTBEHHBIX
BO3MOXKHOCTEH, apryMeHTHPOBATh MpeJiaraéMble BaApUaHThI PEIICHUH;
Jienath BbIOOp M OpaTh OTBETCTBEHHOCTD 3a PEIICHHUE.

CaMOKOHTPO.HI), SMOIUOHAJIbHBbIN HHTEIJIEKT:

JaBaTh aJICKBaTHYIO OLICHKY CUTyallMy U IpeajiaraTh IUIaH €€ U3MEHEHUS;
OOBSACHATHP NPUUYMHBI  JTOCTHXKEHUS  (HENOCTHIKEHHUS) PE3YJbTaTOB
JeSITEIbHOCTH, JaBaTh OLEHKY MPUOOPETEHHOMY OTIBITY;

BHOCUTH KOPPEKTHBBI B JEATEIBHOCTH (B TOM YHCJIE B XOJ BBIIOJIHEHUS
(U3MYECKOr0 HUCCIEOBAaHMS WJIM IPOEKTa) HAa OCHOBE HOBBIX
00CTOSITENILCTB, W3MEHUBILIUXCS CHUTYyalllil, YCTaHOBJIEHHBIX OIINOOK,
BO3HUKILINX TPYIHOCTEW;

OLICHMBATh COOTBETCTBUE PE3YyJIbTATA LIEIU U YCIOBHSIM;

CTaBUTH ce0s1 HA MECTO JPYTOro YeJIOBEKa B XO/1€ CIopa WU AUCKYCCUU Ha
HAy4HYIO TEMY, IOHUMATh MOTHBBI, HAMEPEHUS U JIOTUKY IPYyroro;
IpU3HaBaTh CBOE MPABO Ha OIIMOKY NpU pEIIeHUH (PU3NUECKUX 3a/1ay WIH
B YTBEPKICHUSX HA HAYYHBIE TEMBI M TAKOE K€ IPABO APYroro.



IMPEAMETHBIE PE3YJ/IBTATDBI

K koHiy oOyuenust B 7 kjacce npeIMeTHbIE Pe3yabTaThl HA 6a30BOM YPOBHE
JOJKHBI OTpaXkaTh C(HOPMUPOBAHHOCTD Y O0YUAIOIIUXCST YMEHUM:

UCIIOJB30BaTh  TMOHATUS:  (U3MYECKHME M  XUMHUYECKHE  SIBJICHUS,
HaOJII0JICHUE, SKCIIEPUMEHT, MOJeb, TUIOTE3a, €AMHUIIBI (HU3UYECKHUX
BEJIMYMH, aTOM, MOJIEKYJia, arperaTHbleé COCTOSIHUS BellecTBa (TBEPIOE,
KUIKOE, Ta3000pa3HOE), MEXaHWYECKOEe JBIDKEHHWE (paBHOMEPHOE,
HEPAaBHOMEPHOE, TMPAMOJIMHEIHOE), TPACKTOPUs, PaBHOJAEHUCTBYIOIIAs
cuia, nedopmarus (ynpyras, TJIacTUYecKas), HEBECOMOCTbD,
COOOIIIArOITUECS COCY/IbI;

paznuyath sBiaeHUs (Auddy3us, TEIIOBOE IBIKEHHUE YACTHUI] BEIECTBA,
PaBHOMEPHOE  JBIJKCHUE, HEPAaBHOMEPHOE JIBUIXKEHUE, HWHEpLHs,
B3aMMOJICMICTBUE TEJI, PABHOBECHE TBEPABIX TENI C 3aKPEIUIEHHOU OCBHIO
BpaIlllCHUS, NTepeaada AaBJICHUS TBEPABIMU TEIaMHU, )KUIKOCTIMU U Ta3aMHu,
atMoc(epHOe daBjeHUE, TUIABaHWE TeJ, IMPEBPAIICHUS MEXaHUYECKOU
SHEPIruM) MO ONHCAHUIO WX XapPAKTEPHBIX CBONCTB M HAa OCHOBE OMBITOB,
JTEMOHCTPUPYIONTNX JTaHHOE (PU3HUECKOE SBJICHHUE;

pacrio3HaBaTh MPOSBICHUE M3YYEHHBIX (PU3MUECKUX  SBJIECHUM B
OKpY)XalollleM MHUpE, B TOM 4YHuclie (PU3NUecKue SIBJICHUS B IPHUPOJIE:
MpUMEPHI IBUKEHHUS C PA3IMUYHBIMU CKOPOCTSAMHU B >KMBOM U HEXKUBOMU
NpUpoJie, NEUCTBUE CHUJIbI TPEHUSI B MPUPOJAEC U TEXHHUKE, BIIMSHUE
aTMOC(EPHOTO TaBJICHUS HA KMBOM OpraHW3M, IJIABAHUE PhIO, phIUaru B
TeJie YeJIOBEKa, IIPU ITOM MEePEBOJUTh MPAKTUYECKYIO 3a7a4y B yUeOHYIO,
BBIJICJISATh CYIIIECTBEHHBIE CBOMCTBA (MPU3HAKK) (PU3HUECKUX SBJICHHI;
OTHMCHIBATh U3YYCHHBIC CBOMCTBA TeN U (HYM3UYECKUE SBIICHUS, UCIIONB3YS
bu3ndecKue BeMMInHbI (Macca, 00bEM, TUIOTHOCTh BEIIECTBA, BPEMsI, Ty Th,
CKOpPOCTb, CPEAHSIA CKOPOCTh, CHJIa YIPYrOCTH, CUJIA TSXKECTH, BEC Tena,
cuJjia TpeHusl, AaBjieHue (TBEPAOTO Tela, )KUJIKOCTH, Ta3a), BRITAIKHUBAIOIIAS
cuja, MexaHudeckas pabdoTa, MOIIHOCTb, IJIEYO CHJIbI, MOMEHT CHJIBI,
KOO (PHUIIMEHT TONEe3HOTO JEHWCTBHUS MEXaHWU3MOB, KWHETHYECKas U
MOTEHUUAJIbHASL JHEPrusi), MpPU OMNUCAHUM MPABWIBHO TPAKTOBATH
(bU3UYECKUI CMBICIT UCIIOJIB3YEMbIX BEJTUYUH, UX 0003HAUYCHUS U €TUHUIIBI
bU3NYECKUX BEJIWYWH, HAXOAUTh (OPMYJIbI, CBS3BIBAIOIINE JaHHYIO
GU3NYECKYI0 BEIMYMHY C JAPYTHMH BEIMYWHAMHU, CTPOUTH TpaduKu
W3YYCHHBIX 3aBUCUMOCTEH (PU3NUECKUX BEITNINH;

XapaKTEepPU30BaTh CBOWCTBA TeJ, (PU3WYECKHE SBICHUS U MPOIIECCHI,
WCIIOJIB3Ys TpaBUJia CJIOKEHHS CHJI (BIOJIb OJHOM IpsiMOi), 3akoH ['yka,
3akoH [lackans, 3akoH Apxumena, IpaBUIO0 paBHOBECHs phluara (0yi0ka),
«30JI0TO€ TPABWJIO» MEXAHUKH, 3aKOH COXPAHEHUS MEXaHUYEeCKOU



HEPruv, NpHU HSTOM JaBaTh CJIOBECHYIO (OPMYJIHUPOBKY 3aKOHA U
3alIMChIBATh €70 MAaTEMAaTUYECKOE BBIPAKEHNUE;

OOBACHATH (PU3UUECKUE SIBJICHUS, IPOLIECCHl U CBOMCTBA TEJ, B TOM UUCIIE
U B KOHTEKCTE CHUTyaluuld IPAKTUKOOPUEHTUPOBAHHOIO Xapakrepa:
BBISIBJISITH NMPUYMHHO-CIICACTBEHHBIE CBSI3U, CTPOUTHh OOBACHEHHE U3 1-2
JIOTUYECKUX IIIaroB ¢ OMOpoi Ha 1-2 M3y4YeHHBIX CBOMCTBA (PUIUYECKUX
SBJICHUM, (PU3NYECKUX 3aKOHA MUJIM 3aKOHOMEPHOCTH;

pemiatb pacy€THble 3anadyd B 1—2 JEHCTBUA, MCHOJB3YysS 3aKOHBI U
dbopMyIibl, CBsI3bIBaOLIME (PU3MUECKHE BEIMYMHBL: HAa OCHOBE aHaM3a
YCIIOBUS 33J1a4 3aMUCHIBATh KPATKOE yCIOBUE, MOJACTABIATh (PU3NUECKHUE
BEUYUHBI B (DOPMYJIbI U MPOBOJAUTH PACUETHI, HAXOAUTH CIPABOYHbIC
JTaHHBbIE, HEOOXOUMBIE JJI PEUICHUs 3a/1a4, OLIEHUBATh PEATUCTUUYHOCTh
MOJTy4YeHHOM (PU3NUECKON BETMYHHBI;

pacno3HaBaTh MpPOOJIEMbI, KOTOPbIE MOXHO pEIUTh MPU HOMOIIU
(bu3HYeCcCKUX METOJIOB, B ONTMCAHUU UCCIIEIOBAHUS BBIICISATH IPOBEPSIEMOE
MPEANOJIOKEeHUE (TUMIOTE3Y ), pa3IMYaTh U UHTEPIPETUPOBATH MOTYyUECHHbBIN
pe3yibTaT, HaXOAUTh OLIMOKM B XOJE OIbITa, JENaTh BBIBOJBI MO €ro
pe3yabpTaram;

OPOBOAUTH OMBITHl MO HAOMIOACHHIO (PU3UYECKUX SBICHUNA WIH
bu3nUecKux CBOMCTB Tel: (POPMYIUPOBATH IPOBEPSEMbIE MPEANOI0KEHHUS,
coOupaTh YCTAaHOBKY U3 MPEIIOKEHHOTO0 000PY/I0BaHMs, 3alUChIBATh X0
ombITa U (POPMYIHPOBATH BHIBOIBL;

BBIIIOJIHATD MPSMBIE U3MEPEHUS PACCTOSAHUSA, BPEMEHHM, MACCHl Tela,
o0b€Ma, CHJIBI M TEMIIEpaTypbl C HCIOJb30BAHUEM aHAJOTOBBIX U
nu(QpOBBIX MPUOOPOB, 3aAMUCHIBATH I[IOKAa3aHUS MPUOOPOB C YUYETOM
3aJaHHOM a0COJIFOTHOM MOTPENTHOCTH U3MEPEHUM;

IPOBOANUTDH MCCIEAOBAHNE 3aBUCUMOCTH OJHOM (PU3MUECKON BETMUUHBI OT
JIPYrol € HCIOJb30BAHUEM MPAMBIX H3MEPEHUN (3aBUCUMOCTH IIyTH
PaBHOMEPHO ABWKYIIETOCS TEJIA OT BPEMEHHU ABUKEHHUS TEJIA, CUIIbI TPEHUS
CKOJILKEHHUSI OT Beca TeJla, KadyecTBa OOpaOOTKM MOBEPXHOCTEH Tel U
HE3aBHUCUMOCTH CHJIBI TPEHHS OT IUIOLIAJA CONPUKOCHOBEHUS TEJI, CUJIbI
yIOPYrOCTH OT YAJWHEHUS MPYKUHBI, BHITAIKMBAIOIIEH CHIIBI OT 00BEMa
IOTPYKEHHOM YaCTU TeJla U OT IUIOTHOCTHU XKUJKOCTH, €€ HE3aBUCUMOCTHU
OT IJIOTHOCTHU TeNa, OT IIyOUHBI, Ha KOTOPYIO MOTPYKEHO TEJO, YCIOBUN
IJIaBaHus TeJl, YCIOBUW paBHOBECHs pblyara v OJIOKOB), y4acTBOBAaTh B
IUIAHUPOBAaHUM  y4€OHOTO HCCIEAOBaHUsA, CcOOUpaThb YCTAaHOBKY U
BBITMIOJHATh WM3MEPEHUs, CJeaysl MPEeAoKEHHOMY IIaHy, (PUKCHPOBATH
pe3yabTaThl MOTYYEHHOM 3aBHUCHUMOCTH (DM3MUECKUX BEJIHMYWH B BUJC



NpPEUIOKEHHBIX TAaOMuI] U TIpaduKOB, JEJaTh BBIBOABI MO pe3yJbTaTaMm
UCCIICIOBAHMS,;

INPOBOJUTh KOCBEHHbIE H3MEPEHUs (PHU3NUECKUX BEIMYUH (TUIOTHOCTH
BEIIECTBA )KUJIKOCTH U TBEPAOTO TeJa, CUJIa TPEHUS CKOJIbKEHUS, TaBJICHHUE
BO3/[yXa, BBITAJKHUBAIOIIAs CHUJa, JCHCTBYIOIIAs Ha TMOTPYKEHHOE B
KHUIKOCTh  TeNO, KOIPQPHUIMEHT TOJEe3HOro  JeHCTBUS  MPOCTHIX
MEXaHU3MOB), ClIeAys MPEII0KEHHOM HMHCTPYKIUH: TPU BBINOJIHEHUU
U3MEpPEHH coOMpaTh SKCHEPUMEHTAJIbHYIO YCTAaHOBKY W BBIYUCISATH
3HAYECHHUE UCKOMOM BEJIUYUHEI;

coOroAaTh nmpaBuia TEXHUKU 0€30MacHOCTH IpU padboTe ¢ 1a00paTOPHBIM
000py/TI0BaHUEM;

yKa3bpIBaTh MPUHIMIBI IEHCTBUS NPUOOPOB M TEXHUYECKHX YCTPOWUCTB:
BEChl, TEPMOMETpP, IMHAMOMETp, COOOIIAIOIIKUEcs COCyAbl, OapoMmerp,
phIYar, HOJBMXHBIA U HETIOJABUKHBIN OJIOK, HAKJIIOHHAS TNTIOCKOCTD;
XapakTepu30BaThb NPUHIUNBI  JIEHCTBUS HM3YYEHHBIX NPUOOPOB U
TEXHUYECKUX YCTPOHCTB C OMOpOM Ha WX OMUCaHuA (B TOM YHCIIE:
HNOJIIMITHUKY, YCTPOMCTBO BONOMPOBOAA, THAPABIMYECKHNA Ipecc,
MaHOMETp, BEICOTOMEp, OPIIHEBOW HACOC, apEOMETP), UCTIOJb3YsI 3HAHUS
0 CBOMCTBaxX (pU3MUECKUX SBICHUMN U HEOOXOIUMBbIE (DU3HUECKHUE 3aKOHBI U
3aKOHOMEPHOCTH;

OPUBOAUTH  MpUMEpHl  (HAXOAWTh  WHPOpPMAIMIO O  MpUMeEpax)
IPAKTHYECKOrO HCIOJb30BaHUs (PU3MUECKHX 3HAHUW B TOBCEIHEBHOU
KU3HU U oOecrieueHus: 0e30MacHOCTH MPH O0palleHuH ¢ MpudopamMu u
TEXHUYECKUMHU YCTPOHCTBAMU, COXPAHEHHUSI 310POBbS U COOIIOICHUS HOPM
HKOJIOTUUECKOTO MOBEICHUS B OKPYXKAIOIel cpesie;

OCYILECTBJIATE OTOOpP MCTOYHUKOB HHPopmauuu B HHTepHeTe B
COOTBETCTBUH C 33JJaHHBIM MTOMCKOBBIM 3alPOCOM, HA OCHOBE HMEIOLIUXCS
3HaHUH M TYTEM CpPAaBHEHUS PA3IUYHBIX HCTOYHUKOB BBIJICIATDH
UHpOpMaLKIO, KOTOpas SBJSIETCS MPOTUBOPEUYMBOM HIM MOXKET OBITh
HEIOCTOBEPHOM;

UCITOJIb30BATh MPU BHINIOJHEHWH YUEOHBIX 3a/laHUi HAy4HO-IIOMYJISAPHYIO
auTepaTypy GU3NUECKOTO COAEpKaHus, CIIPaBOYHBIE MaTepUabl, PECYpPCHI
cetu UuTepHer, BiageTh MNpUEMaMH KOHCIEKTUPOBAHUSA TEKCTa,
npeoOpa3oBaHusi HHPOPMALIMU U3 OAHOM 3HAKOBOI CUCTEMBI B IPYTYIO;
co3/1aBaTh COOCTBEHHbIE KpaTKHe MHUCbMEHHBbIE U YCTHBIE COOOIIEHUS Ha
OCHOBE 2—3 MCTOYHUKOB MH(MOpPMALUU (PUIUUECKOTO COACPNKAHUS, B TOM
YHCclie MMyOJIMYHO IeTaTh KpaTKUe COOOLIEHHS O pe3ybTaTaX MPOEKTOB WU
y4eOHBIX HMCCIEI0BAaHUM, MPU 3TOM I'PAMOTHO HCIIOJIb30BAaTh U3YyYEHHBIH



NMOHATUMHBIM anmapar Kypca (HU3UKH, COMPOBOXKIATh BBICTYIUICHUE
MIPE3CHTALUEH;

NPU BBITIOJHEHUN YYEOHBIX MPOEKTOB M MCCJEAOBAHUU pacrpeessiTh
00S13aHHOCTH B TPyNI€ B COOTBETCTBHMU C TOCTABICHHBIMH 3a/ladyaMH,
CIeIUTh 3a BBIIIOJHEHUEM IIaHA JEWCTBUM, aJeKBaTHO OIICHUBATH
COOCTBEHHBIM  BKJAJ B  JEATEIbHOCTb  TPYINIbl, BBICTPAUBATH
KOMMYHHUKATUBHOE B3aUMO/JICCTBHUE, YUUTHIBASI MHCHUE OKPYKAIOIIKX.
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HIBHHACCKHE BEIHHMHbL https://m.edsoo.ru/7f416194
bu6mmoreka [IOK
1.3 E i 2 0 1
CTECTBEHHOHAYYHbBI METO/ MO3HAHUS hitps://m.cdsoo.rw/7f416194
Hroro no pazneny 6
Paznen 2. [lepBoHayanbHbIe CBeAeHUS 0 CTPOCHHH BellecTBa
bu6mmoreka [IOK
2.1 1
Crpoenne pemectsa 0 0 https://m.edsoo.ru/7f416194
29 JIBr>KeHUE U B3aUMOICMCTBUE YACTHI] 5 0 1 bubnnoreka HOK
' BEILIECTBA https://m.edsoo.ru/7f416194
bu6mmoreka [IOK
2.3 A 2 0 0
TPETATHBIC COCTOARMA BELIECTBA https://m.edsoo.ru/7f416194
Hroro no pazneny 5
Paznen 3. /IBu:keHne u B3auMojieiicTBe TeJl
3.1 MexaHu4ecKkoe JIBHKEHUE 3 0 0 bubmorexa HOK

https://m.edsoo.ru/7f416194




Bbubnuoreka [IOK
3.2 Mkepuus, macca, m10THOCTS 4 ! https://m.edsoo.ru/7f416194
bu6mmoreka [IOK
33 Cuna. Buppt cun 14 2 https://m.edsoo.ru/7f416194
Hroro no pazneny 21
Pasnen 4. /laBiieHue TBEPABIX TeJl, dKUAKOCTEH U ra3oB
41 Janenue. llepenaua naBneHust TBEpAbIMU 3 0 bubnmoreka [JOK
’ TeJIaMHU, )KUJKOCTSIMHU U ra3aMu https://m.edsoo.ru/7f416194
Bbubnuoreka [IOK
4.2 Jlasienne xuaKoCTH > 0 https://m.edsoo.ru/7f416194
Bbubnuoreka [IOK
4.3 Atmocheproe rasnenue 6 0 https://m.edsoo.ru/7f416194
44 JleficTBrE KUIKOCTU U T'a3a Ha NOTPYyKEHHOE 7 3 bubnmoreka [JOK
’ B HHX TEJO https://m.edsoo.ru/7f416194
Hroro no pasneny 21
Paznen 5. Pabora u MOIIHOCTB. JHEPrUs
Bbu6nmuoreka [IOK
>1 PaboTa n mommoCTE 3 ! https://m.edsoo.ru/7f416194
Bbu6nuoreka [IOK
32 Tpocteie Mexaru3Mb! > ! https://m.edsoo.ru/7f416194
bu6mmoreka [IOK
>3 Mexanmieckas SHeprus 4 ! https://m.edsoo.ru/7f416194
Hroro no pazneny 12
PesepBHoe Bpems 3
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IHOYPOYHOE IINTAHUPOBAHHUE
7 KIIACC

Ne
n/n

Tema ypoka

KoanuyecTBo 4acos

Bcero

KonTpoabHsble
padoThI

IIpakTH4eckue
padoTsI

JlaTa
H3ydeHust

DJIeKTPOHHbIE
undposbie
oOpa3oBaTe/ibHbIE

pecypcebl

®u3uKka — HayKa O PUPOJIE.
SIBnenus npupoasl

dusnyeckue aBIeHUA

dusznuecKue BeITUINHBI U UX
U3MEpEHHE

Ypok-uccnenopanue "M3mepenue
TEMIEPATYPhI IPU TOMOIIIH
KUJKOCTHOTO TEPMOMETpA U
JaTYNKA TEMIIEPATYphI"

MeTo/1bl Hay4YHOTO MO3HAHUS.
Onucanne pU3NUECKHX SBICHUN C
IIOMOIILIO MOJIEIEN

Bbu6nmuoreka [IOK
https://m.edsoo.ru/ff09{72a

VYpok-uccnenosanue "[Iposepka
THITOTE3BI: JATBHOCTH MOJIETA
HIapuKa, MymeHHOTO
TOPH30HTAIILHO, TEM OOJIBIIE, YeM
OoJbIIie BhICOTA MycKa"

Crpoenue BemiectBa. ONbITHI,
JIOKa3bIBAIOIINE JUCKPETHOE
CTPOCHHE BEIECTBA

Bbubnmuoreka [IOK
https://m.edsoo.ru/ff09fe0a




Bbu6nmuoreka [IOK

"ITnoTHOCTH BelecTa"

8 BIDKEHIE YaCTHI[ BEI[eCTBA
2 HBet https://m.edsoo.ru/ff0a013e
VYpok-uccienoBanue «OMnbITHI 11O
9 HAOJIFOJEHUIO TEILIIOBOrO
pacuIMpeHus Ta30B»
10 ArperaTHbl€ COCTOSIHMSI BEILIECTBA
Oco0eHHOCTH arperaTHbIX
1 cocTostHuM Boabl. OO00IICHNE 10 bubmuorexa [JOK
pasneny «llepBoHauanbHbIE https://m.edsoo.ru/ff0a0378
CBEJICHUS O CTPOCHUHU BEIIECTBA
Mexannueckoe IBHKEHHUE.
12 PaBHOMEpHOE 1 HEpaBHOMEPHOE bubmmorexa IOK
p p p https://m.edsoo.ru/ff0a05c6
JIBIDKEHUE
bu6mmoreka [IOK
13 Ckopocts. EquauIer ckopocTn
p & H p https://m.edsoo.ru/ff0a079¢
14 Pacuér mytu 1 BpeMeHHu OBIKEHUSA bubmmorexa IOK
yr P A https://m.edsoo.ru/ff0a0ae4
15 WNueprus. Macca — mepa bubmuorexa [JOK
WHEPTHOCTH TET https://m.edsoo.ru/ff0a0c10
ITmoTHOCTH BemiecTBa. Pacuér
16 Maccel 1 00bEMa Tejia Mo ero bubmorexa LIOK
https://m.edsoo.ru/ff0a0fee
IUIOTHOCTH
JlaboparopHas paboTa
17 «OnpeneneHue WIOTHOCTH TBEPAOTO
TEIa»
13 Pemenue 3agau mo reme bubnuorexa [JOK

https://m.edsoo.ru/ff0al23c




Cuna xak XxapakTepuCTHKa

19 B3auMoencTus Ten. Cuia
ynpyroctu. 3akoH ['yka
JlaboparopHas pabota «3ydenue
20 3aBUCUMOCTH PACTSKCHUS
(medopmarnym) IpyKUHBI OT
MIPUII0KEHHOMN CHIIBI»
)1 [[SIBnenue Tarorenus. Cuia
TSDKECTU
CBA3b MEXKY CHUJION TSAKECTH U
. bu6mmoreka [IOK
22 Maccoi Tena. Bec tema. Pemenue
" " https://m.edsoo.ru/ff0al778
3agady mo teMe "Cua TsaKecTH
Cuita TsHKeCcTH Ha HUX IIaHETax.
23 duznueckue xa ali[feyr WCTUKHU bubmorexa LIOK
P p https://m.edsoo.ru/ff0al1502
ILUIAHET
Bbu6nmuoreka [IOK
24 HN3mepenne cui. JlmHaMoMeT
p A p https://m.edsoo.ru/ff0al8cc
Bbu6nmuoreka [IOK
25 Bec tema. HeBecomocTn
https://m.edsoo.ru/ff0al778
CrnoskeHune JIByX CHII,
26 HaI aBJ'IeHIfLIzXHO OJTHOU IIPSIMOH bubmorexa LIOK
p . g p ) https://m.edsoo.ru/ff0ala70
PaBHOElicTBYIOIIAS CHIT
27 Pemenue 3agau mo reme
"PaBHonelicTBytOmas cui"
73 Cuia Tpenusi u e€ Buapl. TpeHue B bubnnorexka HOK
[IPUPOAE U TEXHUKE https://m.edsoo.ru/ff0alb9c
29 JlaboparopHas padota «3yuenue bubnmoreka [JOK

3aBUCUMOCTH CHUJIbI TPCHUA

https://m.edsoo.ru/ff0alcc8




CKOJIBXKE€HUA OT CUJIbI AaBJICHUA U
XapakTepa COMPHUKACAIOUINXCS
MTOBEPXHOCTEM

Pemienne 3ama4q Ha OIMPCACIICHUC

30 . .
PaBHOJICHUCTBYIOIICH CHITBI
Pemmenue 3agay mo remam: «Bec
31 tenay, «I'paduueckoe n3oOpaxeHne bubnnorexka HOK
cuiny, «Cuiby, https://m.edsoo.ru/ff0alde0
«PaBHOIEUCTBYIOIIAs CHAID)
KoHTposbHas paboTa mo TeMam:
«MexaHHYeCcKoe TBIKCHHECY,
32 «Macca, IIoTHOCTEY, «Bec Temay,
«['papmueckoe n3o0paxkeHue cuim,
«Cunbn»y
13 Hasnenue. CriocoObl yMEHBIIIEHUS U bubnuotexa [JOK
YBEJTUYCHUS JTABJICHUS https://m.edsoo.ru/ff0a20a6
JlaBrenue ra3za. 3aBUCUMOCTD
34 aBJIEHUS ra3a oT 00BéMa buGnnorexa LIOK
’ https://m.edsoo.ru/ff0a2376
TEeMITepaTypbl
[Tepenaya naBneHus: TBEPIABIMU
35 TeJIaMH, JKMIKOCTSIMH U Ta3aMu bubmotexa [IOK
i ' https://m.edsoo.ru/ff0a25b0
3akon [lackans
JlaBlieHue B )KUJIKOCTH U Ta3e,
36 BBI3BAHHOE J€HICTBUEM CHIIBI bubmmorexa IOK
https://m.edsoo.ru/ff0a2718
TSDKECTH
37 Pemenue 3agau no teme «/laBnenue bubmuorexa [JOK

B JKUIKOCTH U rase. 3akod [lackaasy

https://m.edsoo.ru/ff0a2826




Bbu6nmuoreka [IOK

38 Coo0
OODIAIOLIMECH COCY R https://m.edsoo.ru/ff0a2970
39 ['unpaBnuyeckuii npecc bubmmorexa [TOK
AP P https://m.edsoo.ru/ff0a3136
40 ManowmeTtpsi. [TopuineBoit
SKAUIKOCTHBII HacocC
A1 ATmocdepa 3eMiu U IPUYKHBL €€ bubmmoreka [JOK
CYLLECTBOBAaHUSA https://m.edsoo.ru/ff0a2b5Sa
4 Bec Bozmyxa. AtmochepHoe bubnnorexka HOK
JaBJICHUE https://m.edsoo.ru/ff0a2b5a
13 H3mepenne atMmochepHoro bubnmoreka [JOK
napienusi. OnsiT Toppuyenau https://m.edsoo.ru/ff0a2da8
3aBUCUMOCTB aTMOC(hEepHOTO
44 aBJICHHS OT BBICOTHI HQ, OBHEM bubmorexa [IOK
A AYP https://m.edsoo.ru/ff0a2fc4
Mopst
45 Bapomerp-anepoun. AtmochepHoe bubnnorexka HOK
JIaBJICHUE Ha Pa3/IMYHBIX BBICOTAX https://m.edsoo.ru/ff0a2fc4
46 Pemenue 3agad mo reme "
AtmocdepHoe naBieHue"
JlelicTBue )KUIKOCTHU U ra3a Ha
47 MOTPYKEHHOE B HUX TEJO buommorexa HOK
py ) https://m.edsoo.ru/ff0a3276
Apxumenona cuia
JlaboparopHas paboTa
43 «OrnpeneneHne BbITAIKUBAIOLIEN bubmmoreka [IOK
CHUJIbI, ICMCTBYIOIIEH Ha TEIIO, https://m.edsoo.ru/ff0a33fc
MOTPYKEHHOE B )KHJIKOCTb)»
49 JlaboparopHast paboTa 1o Teme bubnnorexka HOK

«HccnegoBaHue 3aBUCUMOCTH Beca

https://m.edsoo.ru/ff0a3514




Teja B BOJIE OT 00bEMa
MOTPYKEHHOMN B JKUAKOCThH YaCTH
Tena»

50

IInaBanue Texa

Bbu6nmuoreka [IOK
https://m.edsoo.ru/ff0a3a96

51

JlaboparopHas paboTa
"KoHCcTpyHnpoBaHue apeomMeTpa Win
KOHCTPYHPOBAHUE JIOAKH U
orpeJieNicHue e€
rpy3onoabéMHOCTH"

52

Pemenune 3amad mo Temam:
«IInaBanue cynos.
Bo3znyxomnaBanuey, «JlaBienue
TBEPABIX TEJ, )KUAKOCTEH U Ta30B»

Bbu6nmuoreka [IOK
https://m.edsoo.ru/ff0a3654

53

KonTtponsHast padora o teme
«/laBneHue TBEPABIX TEIL,
JKUIKOCTEH U Ta30B»

54

Mexannueckas pabota

Bbubnmuoreka [IOK
https://m.edsoo.ru/ff0a3{f82

55

MormHocTts. EquHuiie MomHocT

Bbu6nmuoreka [IOK
https://m.edsoo.ru/ff0a3{f82

56

VYpok-uccnenosanue "Pacuér
MOILIHOCTH, Pa3BUBAEMOM IIpH
oabEME I10 JiecTHHUIE"

57

IIpocTsie MexaHu3Mel. Poryar.
PaBHOBecue cuit Ha peruare

58

Pbruaru B TexHUKE, OBITY U
npupoje. JlaboparopHast pabota

0.5

bu6mmoreka [IOK
https://m.edsoo.ru/ff0a478¢




«HccnenoBanue ycioBui
paBHOBECHSI pblyara

59

Pemenue 3amau mo teme «Y CIIOBUSA
paBHOBeCI/ISI pr‘-IaFa))

bu6mmoreka [IOK
https://m.edsoo.ru/ff0a48a6

60

Koaddurment nosesHoro necTpust
MexaHusma. Jlaboparopnas pabora
«3mepenue KIIJ] HakmoHHON
TUTOCKOCTHY

0.5

61

Pemenne 3agad mo teme "Pabora,
MotHocTh, KITJT"

Bbu6nmuoreka [IOK
https://m.edsoo.ru/ff0a4c48

62

MexaHuyeckas SQHEprusi.
Kunernueckas u noreHuaibHas
JHEpPrus

Bbubnmuoreka [IOK
https://m.edsoo.ru/ff0a4252

63

3aKOH COXpaHEHUsI MEXaHUYECKOM
SHEPTUU

bu6mmoreka [IOK
https://m.edsoo.ru/ff0a4360

64

YPpOK-3KCIIEpUMEHT IO TEME
"DKCIEPUMEHTAIBHOE OTPEICTICHNUE
U3MEHEHUs] KUHETUYECKOU U
MOTEHIIMATBHON SHEPTUU NPU
CKATBHIBAHUHM TeJIa MO0 HAKJIOHHOU
MI0CKOCTH"

65

KoHnTposbHast pabota mo teme
«PaboTta 1 MOIIIHOCTh. DHEPTHUS

66

KoHTposbHast pabota B paMkax
MIPOMEXKYTOUYHOU aTTECTAllUK

Bbubnmuoreka [IOK
https://m.edsoo.ru/ff0adee6

67

[ToBTOpenue u o6o0IIEHUE
M3y4EHHOT0 MaTepHana

bu6mmoreka [IOK
https://m.edsoo.ru/ff0a4ffe

68

[TonBeneHme UTOTOB yueOHOTO ro/1a




OBIIEE KOJIMYECTBO YACOB I1O
I[TPOTPAMME

68
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YYEBHO-METO/INYECKOE OBECIIEYEHHUE
OBPA3OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YYHEHUKA

» dusuka, 7 knacc/ [epeimkun .M., IBanoB A.U., AKiinOHEpHOE OOIIIECTBO
«M3narensctBo «IIpocBemenue

» ®usuka, 8 knacc/ [leppimkun .M., BanoB A.U., AkuimoHepHoe 00111eCTBO
«M3narensctBo «IIpocBemenue»

» ®usuka, 9 knacc/ [epeikun .M., I'ytauk E.M., UBanoB A.I., [lerpoBa

M.A., AkimmonepHoe obmiectBo «M3naatenbctBo «lIpocBemienne»

METOINYECKHUE MATEPHUAJIBI UISA YUUTEJIA

OnexTpoHHas popMa y4eOHHUKOB

HUDPPOBBIE OGPA30OBATEJIBHBIE PECYPCbI U PECYPCBI CETHU
UHTEPHET

7 ximacc https://m.edsoo.ru/7t416194

8 kmacc https://m.edsoo.ru/7f4181ce

9 xmacc https://m.edsoo.ru/7t41a4a6






