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HOACHUTEJIBHASA 3AIIMCKA

[Iporpamma 1o @Qusnke Ha ypOBHE OCHOBHOIO o0OIIero oOpa3oBaHUS
COCTaBJICHA Ha OCHOBE MOJOXEHHWA M TpeOOBAaHUM K pe3yJibTaTaM OCBOEHHUS Ha
0a30BOM ypOBHE OCHOBHOI 00pa3oBaTENbHON MPOTrpamMMBbl, MPEICTABICHHBIX B
dI'OC 00O, a taxxe ¢ yuétoM deaepanbHON paboyelt MporpaMMbl BOCITUTAHUS U
Konuenuuu npenonaBanus yueoHoro npeamMera «DOusukay.

Copmepxanue mporpaMmbl 1O (U3MKE HAMpaBiIeHO Ha (QOPMHUpPOBAHUE
€CTECTBEHHOHAYYHOW TPaMOTHOCTH OOY4YalOIIUXCSl W OPTraHU3alMI0 H3YYCHHS
(GU3MKKM Ha NEATebHOCTHOM OocHOBe. B mporpamme mno ¢usuke y4yuThIBalOTCA
BO3MOYKHOCTH yuyeOHOro mpenMera B peanuzauuu TtpeboBanuii ®I'OC OO0 k
IUTAHUPYEMBIM JIMYHOCTHBIM M METANpEAMETHBIM pe3yJbTaTaM 00yUueHUs, a TaKxKe
MEXIMPEIMETHBIE CBSI3M €CTECTBEHHOHAYYHBIX YYEOHBIX IPEIMETOB Ha YpPOBHE
OCHOBHOTI'0 00111eT0 00pa30BaHUsl.

[Iporpamma no (pu3uke ycraHaBIMBaeT pacnpeereHrue yueOHOro Marepuania
1o rogam o0ydeHus (10 Kjaccam), MpeuIaraeT NpUMEPHYIO MOCIEI0BATENbHOCTh
U3Y4YEeHUs TEM, OCHOBAHHYIO Ha JIOTMKE Pa3BUTHUS NMPEAMETHOTO COAEPKAHUSA U
y4€Te BO3PACTHBIX 0COOCHHOCTEN 00yYarOIIUXCsl.

[Iporpamma mo ¢usuke pa3zpaboTaHa ¢ LEIbI0 OKAa3aHUS METOAMYECKOU
MOMOIIH YYUTEIIO B CO3/IaHUU pabouell mporpaMMBbI 10 y4eOHOMY MPEIMETY.

®dusuka SBISIETCS CUCTEMOOOPA3YIOIIUM ISl €CTECTBEHHOHAYUHBIX Y4eOHBIX
PEeIMETOB, TOCKOJIbKY (PU3MYEeCKUe 3aKOHBI JIEKAT B OCHOBE MPOIECCOB H
SBJICHUM, W3yYaeMbIX XUMHEH, Ouosorued, acrpoHomued u GU3UIECKOU
reorpaduel, BHOCHUT BKJIaJ B €CTECTBEHHOHAYyYHYI0 KAapTHHY  MHpa,
nperocTaBiseT HauOoyiee SICHble OOpa3lbl NPUMEHEHUS HAyyHOro MeEToja
MO3HAHUS, TO €CTh CI10c00a MONIyYEHUs! JOCTOBEPHBIX 3HAHUM O MUPE.

Onna U3 riaaBHBIX 3a7a4 (PU3NUECKOro 00pa3oBaHUS B CTPYKType OOIIETo
oOpa3oBaHHsS COCTOUT B (DOPMUPOBAHMHM ECTECTBEHHOHAYYHOW TPaAMOTHOCTH H
MHTepeca K HayKe y 00y4arouuxcs.

N3yuenne ¢usukun Ha 0a30BOM YpOBHE MpEIIoyiaraeT OBJaJCHHE
CIEIYIOIIMMU KOMIETEHTHOCTSIMH, XapaKTEPHU3YIOUIMMU €CTECTBEHHOHAYYHYIO
IPaMOTHOCTA:

e Hay4YHO OOBSICHATH SIBJICHUS;

e OIIEHUBATH U MOHUMATH OCOOEHHOCTH HAYYHOTO HCCIIEIOBAHUS;

e UHTEPIPETHPOBATh  JaHHbIE W  HCIOJB30BaTh  HAy4YHBIC
J0Ka3aTeabCTBA JUIsl IOJYyYEHHUS BBIBOJOB.

Henmn wusyueHuss (PU3NKK HAa YpPOBHE OCHOBHOIO OOIEro oOpa3oBaHUS
onpenenensl B Konuenmuu mnpenojgaBanus ydeOHoro mnpeamera «®Dusnka» B
oOpa3oBarenbHbIX opraHuzauusx Poccuiickoit ®enepanuu, peagu3yromUx
OCHOBHBIE  0011€00pa3oBaTeNibHbIE MPOTPaMMbl, YTBEPXKACHHON pelIeHHEM



Komnerun MunucrepcTBa npocsenienus: Poccuiickoit @enepanuu (IpoToKoa oT 3
nexadps 2019 r. Ne [1K4BH).
eaun ndyyenus pusnku:

MpuOOpEeTeHNE WHTEpeca W CTPEMIICHHS OOydJaronmuxcsi K HayYHOMY
M3YUYCHHIO TNPUPOABI, PAa3BUTHE WX HHTEINICKTYAJIbHBIX M TBOPYECKUX
CIIOCOOHOCTEI];

pa3BUTHE MPEACTABICHUA O HAYYHOM METOJIe TIO3HAHUSA ¥ (DOPMHUPOBAHKE
MCCJIEI0BATEILCKOTO OTHOIICHUSI K OKPYKAIOIIUM SIBIICHUSIM;
dbopMupoOBaHHE HAYYHOTO MHMPOBO33PEHHS KaK pe3yJibTaTa H3yYCHHS
OCHOB CTPOCHHMS MaTepuu U PyHIaMEHTAIbHBIX 3aKOHOB (DH3UKH;
dbopMHpOBaHUE TIPEACTABICHUA O POAU (U3WKU IS Pa3BUTHSA JAPYTHX
€CTECTBEHHBIX HAayK, TEXHUKU U TEXHOJIOTHH;

pa3BUTHE  TMPEJCTABICHHH O  BO3MOXKHBIX  cdepax  Oymymiei
podeCCHOHANILHON ACATEIBPHOCTH, CBSI3aHHON ¢ (DM3MKOM, IOJTOTOBKA K
JaJbHEHIIIeMy 0OYYCHHIO B ’TOM HAIPaBJICHUU.

JIOCTW)KEHHE 3TUX IieJied MporpaMMbl 1O (u3WKe Ha YpPOBHE OCHOBHOI'O
oO1mero o0pazoBaHusi 00ECTIEYMBACTCS PEIICHUEM CIEAYIOIINX 3a1a4:

npuoOpeTeHNe 3HAHUM O JAUCKPETHOM CTPOEHUU  BEIIecTBa, O
MEXaHUYECKUX, TEIUIOBBIX, JJICKTPHYCCKMX, MArHUTHBIX W KBaHTOBBIX
SIBIICHUSIX

MpUOOpETeHNE YMEHUN OMHCHIBATH U OOBSICHATH (DM3UUECKUE SIBICHHS C
MCIIOJIb30BAaHUEM TOJIYYCHHBIX 3HAHU;

OCBOCHME METOJ0OB pELICHUs IPOCTEHIIMX pPaAcy€THBIX 3a7ad C
HCIIOJIb30BaHUEM buznyeckux MoJIeTeH, TBOPUYECKUX u
MPaKTUKOOPUEHTHUPOBAHHBIX 3a/1a4;

pa3BUTHE YMEHUN HAOJIOAATh MPUPOHBIEC SBJICHUS U BBITIOJIHATH OTMBITHI,
nabopaTtopHble  pabOThl M AKCIEPUMEHTAJIbHBIE HCCICIOBAHUS C
MCTIOJIb30BaHUEM U3MEPUTEIHHBIX MPUOOPOB;

OCBOCHHE MPUEMOB PabOThl ¢ MHMOPMAIEH (PU3NUECKOTO COACPIKAHUSA,
BKJIOUast UHPOPMAIIHMIO O COBPEMEHHBIX JTOCTHKEHUSX (PU3MKH, aHATU3 U
KPUTHYECKOE OlIEHWBaHWE MH(POPMAITIH;

3HAKOMCTBO €O cepaMu mpoPecCUOHATBLHON A TEIbHOCTH, CBI3aHHBIMU
C (GU3NKON, W COBPEMEHHBIMU TEXHOJIOTHSIMH, OCHOBAHHBIMU Ha
JTOCTIKEHUAX (PU3MUYECKON HAYKH.

Ha wusyuenue ¢usuku (0a30BbIi ypOBEHb) Ha YPOBHE OCHOBHOI'O OOIIETO

oOpazoBanus orBoauTtcs 238 yacos: B 7 kiacce — 68 yacoB (2 yaca B HeZIeNI0), B 8
KJ1acce — 68 vacoB (2 4aca B Hezelnto), B 9 kinacce — 102 yaca (3 yaca B Heen0).

[Ipennaraemselii B mporpamMMe no (u3HKe nepeyeHb 1ad0opaTOpHBIX paboT u
OTIBITOB HOCUT PEKOMEHIaTENIbHBIN XapaKTep, YUUTENb JeJIaeT BHIOOP IPOBEACHHUS



7abopaTopHBIX PabOT W OMBITOB C YYETOM HWHIWBUIYAIBHBIX OCOOCHHOCTEH
o0yJarommxcs, CIUCKa SKCIEPUMEHTAIBHBIX 3aJaHHi, MpeajaraéMbiX B pamKax
OCHOBHOTO TOCYJapCTBEHHOTO 9K3aMeHa M0 (U3HKE.



COILEPKXAHUE OBYUYEHUA
7 KITIACC

Paznen 1. @®usuka u e€ posib B IO3HAHUHN OKPY KAOLIEr0 MUPA.

®usuka — Hayka o mpupone. SBneHus npuponsl. PU3NUECKHE SBIICHHUS:
MEXaHWYECKHUE, TEIJIOBBIE, JIEKTPUYECKUE, MATHUTHBIE, CBETOBBIE, 3BYKOBBIE.

®dusnueckue BennuyuHbl. 3Mepenune Qusmueckux BenuuuH. Puznyeckue
npuoopsl. [lorpemHocts u3mepeHuit. MexayHapoaHasi CUCTEMA €AMHHUII.

Kak ¢usuka u JApyrhe ecTeCTBEHHbIE HAyKHM HW3Y4YarOT MPUPOY.
EctecTBeHHOHay4YHBI METOJ IO3HAHHWA: HAOJIOJEHUE, IMOCTAHOBKA HAYYHOTO
BOIPOCA, BBIIBUKEHUE TMIIOTE3, SKCIIEPUMEHT 110 IIPOBEPKE TUIIOTE3, OOBICHEHUE
HaOmoaaemMoro siiaeHus. Onucanue GU3NUeCcKUX SIBJICHUN C TOMOILBIO MOJIETIEH.

Hemoncmpayuu.

1. MexaHW4yecKkue, TEIUIOBBIE, JJIEKTPUYECKUE, MAarHUTHBIE, CBETOBBIE

SABJICHUS.

2. ®usnueckue NpuOOPHl U MPOLEAypa MPSMbBIX U3MEPEHUN aHATOTOBBIM U

1u(POBBIM TPUOOPOM.
Jlabopamopnuie pabomot u onvimet.
1. OmnpeneneHue 1eHbl AIEHUS Kbl U3MEPUTENBHOTO IpUbopa.
2. H3mepeHue pacCTOAHUM.
3. H3mepenue 00bEMa KUAKOCTU U TBEPIOTO TENA.
4. OmnpeneneHue pasMepoB MAIbIX TEI.
5. M3mepenue teMmiieparypsl IpU IOMOIIM >KMIKOCTHOTO TEpMOMETpa U
JaTYMKA TEMIEPATYPHI.

6. lIpoBenenue uccnenoBaHus MO MPOBEPKE THUIIOTE3BI: JAIBHOCTH MOJETA
[IapuKa, MyIIEHHOTO TOPU30HTAJIbHO, TeM OoJIbllle, YeM OOJIblle BhICOTA
IIyCKa.

Paspeu 2. IlepBoHayanbHbIE CBEJACHUS O CTPOCHMH BelleCTBA.

Crpoenue BemecTBa: aTOMbl M MOJEKYJdbl, HX pa3mepbl. OMbITHI,
JOKAa3bIBAIOIINE TUCKPETHOE CTPOCHUE BELIECTBA.

JBrkenue dactul BemecTBa. CBA3b CKOPOCTM JIBJKEHHSI 4YacTUL C
temnepatypoil. bpoyHoBckoe nBmwxkenue, auddysus. BzanmonelicTBue YacTuil
BEILIECTBA: IPUTSKEHUE U OTTAIKUBAHUE.

ArperaTHble COCTOSIHMSI BEILIECTBA: CTPOCHHUE Ta30B, MKUAKOCTEN U TBEPIBIX
(kpucTayimyeckux) Tesl. B3auMocBs3b MEXIy CBOWCTBaMH BELIECTB B Pa3HbIX
arperaTHbIX COCTOSIHUSX M UX aTOMHOMOJIEKYJIIPHBIM cTpoeHrueM. OcoOeHHOCTH
arperaTHbIX COCTOSIHUM BOJBI.

Hemoncmpauuu.

1. HaOmoneHue OpOyHOBCKOTO JBUKEHMSL.



2. HaGmronenue nuddysun.
3. HaOmionenue ~ siBneHuid,  OOBSACHAIOMIMXCA  NPUTSOHKEHUEM  WIH
OTTaJKMBAaHUEM YACTHI] BEIIECTBA.

Jlabopamophuie padbomot u onvimol.

1. OueHka JuaMeTrpa aroMa METOJAOM pSAI0B (C  HCMIOJIb30BAaHUEM

dhoTorpaduwuii).
2. OnbIThI 10 HAOJIIOIEHHIO TETIOBOTO PACIIMPEHUS ra30B.
3. OnbIThI 1O OOHAPYKEHUIO JEUCTBUS CUIT MOJICKYJISIPHOTO TTPUTSKEHUS.
Pa3nea 3. /IBuikeHue U B3auMo/ieiicTBHE TeJl.
MexaHnueckoe JBHKEHHE. PaBHOMEpHOE M HEpPAaBHOMEPHOE JBUIKEHHUE.
Cxopoctb. CpenHsisi CKOPOCTh IPU HEPABHOMEPHOM ABWKEHUHU. Pacuér nytu u
BPEMEHU JBUKEHUS.
SBrneHue WHEpUMU. 3aKOH HMHEpIUU. B3auMojelcTBHE Tesl KaK NpUYMHA
U3MEHEHUSI CKOPOCTH [IBM)KEHUs Teld. Macca kak Mepa HWHEpPTHOCTU TeJa.
[InotHocTh BemiecTBa. CBSA3b IMJIOTHOCTU C KOJMYECTBOM MOJIEKYJI B €AMHMIIE
0o0BbEMa BEIECTBA.
Cuila Kak XapakTepucTUKa B3aumojeicTBus Tei. Cuila ynpyrocTd W 3aKOH
I'yka. M3Mepenune cuiibl ¢ MOMOIIBIO IUHAMOMETpA. SIBJIEHHE TATOTEHUS U CUJa
TskecTd. CHJla TSDKECTH Ha Apyrux raHerax. Bec tena. Hesecomocts. Cnoxkenue
CWJI, HANPABJIEHHBIX IT0 OJHOM mpsiMoM. PaBHOonelcTByromas cuin. Cuna TpeHMs.
TpeHune CKOIbKEHUS U TPEHUE MOKOs. TpeHne B IPUPOAE U TEXHUKE.
JHemoncmpayuu.
1. HabGnrogeHne MexaHMYeCKOTro IBUKEHHUS TeNa.
2. H3mepeHne CKOpOCTH NPSIMOJIMHENHOTO IBUKECHUSI.
3. HaGmionenue siBneHus WHEPIUN.
4. HabmroeHue u3MeHEHUs1 CKOPOCTHU MPU B3aUMOJICHCTBUH TETI.
5. CpaBHEHHE Macc 10 B3aUMOJEHCTBUIO TEI.
6. Crno)xeHue Cui, HapaBJIEHHBIX 0 OJHOMN IPSIMOM.
Jlabopamophule pabomot u onvimol.
1. OmnpeneneHue CKOPOCTH PABHOMEPHOTO JABUKEHHUS (LIapUKa B KUIKOCTH,
MO/IEJIN AJIEKTPUUECKOTO0 aBTOMOOMIISI M TaK J1ajee).

2. OmpepeneHne CpelHEW CKOPOCTU CKOJNBXKEHHsS OpycKa WU LIapuKa II0
HAKJIOHHOM ITIOCKOCTH.
Ornpenenenue mI0OTHOCTH TBEPAOTO TeNA.

4. OmbITHI, JEMOHCTPUPYIOLIKME 3aBUCUMOCTh pacTsbKeHHs (Iedopmainun)
MPY>KUHBI OT MPUI0KEHHOMN CUIIBI.

5. OnbIThL, JEMOHCTPUPYIOIINE 3aBUCUMOCTh CHJIBI TPEHHS CKOJIbXKEHUSI OT
BECa TeJla U XapaKTepa COMPUKACAIOIINXCS TOBEPXHOCTEM.

Paspnes 4. JlaBiieHue TBEPABIX TeJl, dKMIAKOCTEH U ra30B.



Hasnenune. CriocoObl yMEHBIIICHHS U yBEIMUCHUA AaBieHus. [[aBneHue rasa.
3aBUCUMOCTh JaBJieHUs raza oT 00bEéma, Temmeparypbl. I[lepenaua maBieHwus
TBEPABIMU TEJaMHU, XUIAKOCTIMHU W razamu. 3akoH [lackams. [IHeBmaTnueckue
MaIlllMHbl. 3aBUCUMOCTb JABIEHUSI XUJIKOCTH OT TiyOuHBI. ['MapocTaTuyeckuil
napagokc. Cooburaromnuecs cocyabl. [ mupaBauyeckne MeXaHU3MBbI.

AtMocdepa 3emuin u armocepHoe gamieHue. [IpuuuHbl CylecTBOBaHMS
BO3aAylHON oOonouku 3emiu. OnbiT Toppuuennu. M3mepenune atmocdepHOro
JaBlieHUsl. 3aBUCUMOCTh aTMOC(EPHOTO ABJICHUSI OT BBICOTHI HAJl YPOBHEM MODSI.
[TpubGops! 1151 M13MepeHus aTMOC(HEPHOTO TaBJICHHUS.

JlelicTBHE )KUAKOCTU U Tra3a Ha MOrPyKEHHOE B HUX TeJO. BrlTankusaronas
(apxumenoBa) cwia. 3akoH Apxumena. [naBanue ten. Bo3ayxoraBaHue.

Hemoncmpayuu.
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3aBUCUMOCTH JaBJICHUS ra3a OT TEMIIEPaTyphl.

ITepenava naBaeHUs KUJIKOCTHIO U Ta30M.

Coobmraroiuecst CoCy/Ibl.

I'mppaBnuueckunii nmpecc.

[IposiBnenue neicTBUs aTMOCPEPHOTO JABICHUS.

3aBHCHUMOCTh BBITAJIKUBAIOIIEH CHJIBI OT 00BbEMa MOTPYKEHHOW YacTu
Tejla ¥ IIJIOTHOCTH KUIKOCTH.

PaBeHCTBO BBITAIKHUBAIOIIEN CHIIBI BECY BBITCCHEHHOW JKUJAKOCTH.
YcioBue IUIaBaHus TEJI: IUIABAHWUE WJIA TOTPYXKEHUE TEJl B 3aBUCUMOCTH
OT COOTHOIIICHHUS INIOTHOCTEH TeJIa U KUIKOCTH.

Jlabopamopnuie padbomovt u onvimot.

1.

HccnenoBanue 3aBUCUMOCTH Beca Tella B BOJIE OT 00bEMA MOrPYKEHHOU B
KUJKOCTb YaCTH TeJa.

OnpeneneHue  BBITAIKUBAIOIIEH CWIBL, JACUCTBYIOLIEM Ha  TeJo,
IIOIPYKEHHOE B JKUIAKOCTD.

IIpoBepka HE3aBUCUMOCTH BBITAJIKUBAIOIIEN CUJIBL, IEUCTBYIOLIEH HA TEJIO
B KHUJKOCTH, OT Macchl TeJa.

OneIThl, JEMOHCTPHUPYIOUIME 3aBUCUMOCTH BBITAJIKUBAIOIIEH CHIIBI,
JNEUCTBYIOIIIE Ha TeIO0 B IKUJIKOCTH, OT O00bEMa TMOTrpYy>KEHHOW B
KUJKOCTb YaCTH TEJIA U OT IUIOTHOCTH KUJKOCTH.

KoHcTpynpoBaHue apeoMerpa WIA  KOHCTPYMPOBAaHUE JIOAKH U
OIpeJeNIeHHE €€ rPy30I10AbEMHOCTH.

Paszpnes S. PaGoTra u MOIIHOCTh. JDHEpPrusi.

Mexanudeckast padota. MOLIIHOCTb.

[IpocTeie MexaHM3MBI: pblyar, OJIOK, HaKJIOHHAs IUIOCKOCTh. IIpaBuio
paBHOBecHsl ppluara. IlpumeHeHue mpaBuiia paBHOBECHs pblyara K OJIOKY.



«3onotoe mnpaBuno» wmexaHuku. KIIJI mpocteix wmexanusmoB. IIpocTeie
MEXaHU3MBbI B OBITY U TEXHUKE.
Mexannueckass dHeprus. KuHeTtmyeckas W TNOTEHUMAIbHAS DHEPTHUS.
IIpeBpaieHre 0OMHOTO BH/IA MEXaHUYECKOW YHEPTUM B IPYTOW. 3aKOH COXPAaHEHUS
DHEPIUU B MEXAHHUKE.
JHemoncmpayuu.
1. IIpumepsl MPOCTHIX MEXAHU3MOB.
Jlabopamopnuie padbomot u onvimol.
1. Omnpenenenue pabOThl CUJIBI TPEHUS NMPU PABHOMEPHOM JBHKEHHUH Tela
10 TOPU3OHTAILHOW MOBEPXHOCTH.

2. HccnenoBanue yCclnoBUM paBHOBECHS pblUara.
N3mepenne KII/] HakKJIOHHOM IIJIOCKOCTH.

4. W3ydeHue 3aKOHA COXPAHECHUSI MEXAHUYECKON SHEPTUH.



IINIAHUPYEMBIE PE3YJIBTATBI OCBOEHMSA ITPOI'PAMMBI 110
POU3UKE HA YPOBHE OCHOBHOTI'O OBIIIEI'O OBPA3OBAHUA

Nzydenne (pu3NKu Ha ypOBHE OCHOBHOTO 0OOIIEro oOpa3oBaHMs HAIIPABIICHO

Ha JOCTIKEHHUE JINYHOCTHBIX, METANIPEIMETHBIX U MPEAMETHBIX 00pa30BaTEIIbHbIX
pE3yIbTaTOB.

B pesynbTaTe uzydeHus pu3nkyd Ha ypoBHE OCHOBHOTO OOIIEro o0Opa3oBaHus

y obyyarorierocst OyayT copMuUpOBaHbI CIEAYIONINE JIMYHOCTHBIC PE3YIhTaThl B
YJaCTH:

1) maTpUOTHYECKOT0 BOCIIMTAHMS:

- IPOSIBJICHUE MHTEPECAa K UCTOPUU U COBPEMEHHOMY COCTOSIHUIO POCCHUMCKOU
(du3nyYecKoil HayKu;

- IGHHOCTHOE OTHOIIEHHE K JTOCTUKEHUSM POCCUNCKUX YUEHBIX-(U3UKOB;

2) rpaskIaHCKOr0 U 1YXOBHO-HPABCTBEHHOI'0 BOCTIMTAHMS:

- TOTOBHOCTb K aKTUBHOMY YUYaCTHUIO B 0OCYKJI€HUU OOIIECTBEHHO 3HAYMMBIX U
ATUYECKUX MPOOJIEM, CBA3AHHBIX C MPAKTUYECKUM MPUMEHEHHEM JTOCTUKEHUI
busuKy;

- OCO3HaHUE BAXXHOCTH MOPAIBHO-3TUYECKUX NPUHUUIIOB B AEATEIbHOCTU
Y4EHOTO;

3) 3cTEeTHYECKOr0 BOCIIUTAHUSA:

- BOCTIPUSATHE ICTETHUECKHX KadeCTB (PU3MUYECKON HayKu: €€ TapMOHUYHOTO
IIOCTPOEHHUS], CTPOTOCTH, TOUHOCTH, JAKOHUYHOCTH;

4) HEHHOCTH HAYYHOI'0 IO3HAHMS:

- OCO3HAaHHUE IEHHOCTU (UBUYECKOW HAYKW KaK MOIIHOTO HWHCTPYMEHTA
IIO3HAHUSI MUPA, OCHOBBI PA3BUTHs TEXHOJIOTHM, BaXXHEHIIEH COCTABISIOLIECH
KYJBTYPBIL;

- pa3BUTHE HAy4YHOW JIOO03HATEIBLHOCTH, HHTEpEca K HCCIEeI0BATEIbCKON
NEeATEIbHOCTH;

5) ¢opvmupoBaHMs  KYJbTYPbl 3I0pPOBbSI W  JIMOIMOHAJIBLHOIO
0J1aroNnoJIy4us:

- OCO3HaHWE LEHHOCTH Oe3omacHoro oOpa3a KU3HHU B COBPEMEHHOM
TEXHOJIOTUYECKOM MHUPE, BaXXHOCTH TMpaBWJI O€30MacHOr0 TOBEJACHUS Ha
TpaHCHIOPTE, HA JIOpOrax, C JJIEKTPUUECKUM U TEIJIOBBIM OOOpYJOBAaHUEM B
JOMAIIHUX YCIIOBHSIX;

- c(hOpMHUPOBAHHOCTh HaBbIKa pediekcuu, NpPU3HAHME CBOETO IMpaBa Ha
OIIMOKY M TAaKOIO K€ MpaBa y JPyroro 4eaoBeKa;

6) Tpy10BOI0 BOCTIMTAHMSI:

- aKTUBHOE YYacTHM€ B PEIICHUHM MPAaKTHUYECKUX 3a7ad (B paMKax CEMbH,
o0pa3oBaTeNbHON  OpraHM3aluu, Tropoja, Kpas) TEXHOJOTHYECKOH |



COITMAJILHON HAIPaBIICHHOCTH, TPEOYIOMHUX B TOM YHCIEe H (PU3HUISCKHUX
3HaHUM;

e - MHTEPEC K MPaKTUUECKOMY M3y4YeHUI0 nMpodeccuit, CBSI3aHHBIX C (PU3UKOM;

e 7)3K0JOrH4e€CKOr0 BOCIIMTAHUSA:

e - OpHCHTAlUs Ha TPUMEHECHHE (U3MYCCKMX 3HAHWUM Ui PEIIeHUs 3a1ad B
o0ylacTl OKpy’Karoliel Cpeapl, IUIAHUPOBAHUS TIOCTYIIKOB M OIGHKH HX
BO3MOJKHBIX TTOCJIEACTBUMN JIJIs1 OKPY>KAIOIIEH CPeIbl;

e - OCO3HaHME IIOOAIBLHOIO XapakTepa AKOJOTHMUECKUX MPOOIeM M MyTeu ux

pelieHus;

e 8) aganTanMM K HM3MEHAKIIHMMCH YCJIOBHUSIM COLHUAJBLHOW M NPHUPOAHOI
cpeabl:

e - TOTPeOHOCTH BO B3aUMOJCHCTBUM MPU BHIOTHEHUU UCCIAEIOBAHUM U
POEKTOB (DM3MYECKOW HAMPABICHHOCTH, OTKPBITOCTH OIBITY W 3HAHUSIM
IPYTUX;

e - TIOBBIIICHHWE YPOBHSI CBOEH KOMIIETEHTHOCTH Yepe3 MPAKTUUYECKYIO
NEeSATEeNbHOCTD;

e - MOTPeOHOCTH B (POPMUPOBAHUY HOBBIX 3HAHUM, B TOM duciie (HopMyIupoBaTh
UJIeH, MOHATHUSA, TUTIOTE3bI O GU3HUUECKUX 0OBEKTaX U SABJICHUSIX;

e - OCO3HaHHUE Je(DUIIMTOB COOCTBEHHBIX 3HAHWUU U KOMIIETEHTHOCTEH B 001acTH
bu3uKu;

e - IUIAHUPOBAHHUE CBOETO pA3BUTHS B MPUOOPETEHUH HOBBIX (DUIUIECKUX
3HaHUM;

e - CTPEMJICHHE aHAJIM3UPOBATH M BBISBIIATH B3aUMOCBS3U ITPUPOIBI, OOIIECTBA U
SKOHOMUKH, B TOM YHCJIE C UCIIOJIb30BaHUEM (DM3UUECCKUX 3HAHUMH;

e - OIICHKA CBOMX JCUCTBUI C Yy4YETOM BIUSHHUS HA OKPYXKAIOIIYIO Cpe.y,
BO3MOXHBIX TJIOOAIBHBIX MMOCIEACTBHIA.

METANPEIAMETHBIE PE3YJIBTATBI

B pesynbraTte ocBoeHHS mporpamMmbl 10 (pH3UMKEe Ha YPOBHE OCHOBHOI'O
oO1mrero o6pa3oBanus y o0ydaromierocsi OyayT copMUpOBaHbl MeTaNpeIMeTHbIe
Pe3yJabTaThl, BKIIOYAIOIIUE TO3HABATEIbHBIC YHUBEPCAIBbHBIC YUCOHbIC ICHCTBUS,
KOMMYHHKATHBHBIC  YHUBEPCAJIbHbIC  y4eOHbIC  JICWCTBUS,  PETYJISTHBHBIC
YHHUBEpCaIbHbIC yUeOHBIC JICHCTBHSI.

Ilo3naBaTe/ibHbIC YHUBEPCAJIbHbIC Y4eOHbIE 1eiiCTBUSA

Bba3oBble JjornuecKue 1eCTBUSA:
e BBISBIATH U XapaKTEpU30BaTh CYIICCTBEHHBIC MPU3HAKH OOBEKTOB
(s1BNIEHUN);



yCTaHABJIMBATh CYIIECTBEHHBIA MPHU3HAK KJIAaCCU(PUKAIIUNA, OCHOBAHHUS TS
0000IIIeHNS U CpaBHEHNS,

BBISIBIISITh 3aKOHOMEPHOCTH U TIPOTUBOPEYHS B pacCMaTpUBAEMBbIX (DaKTax,
JTAHHBIX ¥ HAOIOICHUSIX, OTHOCAIIUXCS K (DU3UIECKUM SIBIICHUSM;
BBISIBIISITh TIPUUMHHO-CIIC/ICTBEHHBIE CBSI3M TMPU HU3YYEHUU (U3HUECKUX
SIBIICHUI W MPOIIECCOB, JIENaTh BBIBOJBI C MCIIOJIb30BAHUEM JCTyKTUBHBIX
1 WHIYKTUBHBIX YMO3aKIIOUCHUH, BBIJIBUTATh THUIIOTE3bI O B3aUMOCBS3IX
(bU3UYECKUX BEJIIMYUH;

CaMOCTOATENILHO BBIOMPATh CHOCOO pernieHus y4eOHOW (pu3nuecKon
3ama4un (CpaBHEHHE HECKOJIBKMX BAapUaHTOB pEIIeHUs, BHIOOp HamOoiee
MOIXOJISIIIIETO ¢ YIETOM CaMOCTOSITEIIBHO BBIJICIICHHBIX KPUTCPUEB).

ba3oBble ucciieoBare/IbCKue e CTBHA:

HCIT0JIB30BaTh BOIPOCHI KaK UCCIIEA0BATEIbCKUI HHCTPYMEHT ITO3HAHNS;
MPOBOJIUTH 10 CAMOCTOSITEILHO COCTABIIEHHOMY TUIAHY OMBIT, HECIOKHBIN
(bU3NYECKUI JKCIEPUMEHT, HEOOJbIIOE HCCIeA0BAHNE (PUIUYECKOTO
ABJICHUS,

OLICHWBAaTh HAa TPUMEHUMOCTb M  JOCTOBEPHOCTb HH(OPMALHIO,
MOJIYYEHHYIO B XOJI€ UCCIIEIOBAHUS UITU DKCIIEPUMEHTA;

CaMOCTOSITeNIbHO (OPMYJIMPOBATH O0OOIIEHHS W BBIBOJBI IO pe3yJibTaTam
MPOBENEHHOTO HAOMIOAEHUS, OIbITA, HCCIIEJOBAHUS;

IPOrHO3UPOBAaTh BO3MOXKHOE  JanbHeWlee pa3BUTHE  (PU3MUECKHX
MPOLIECCOB, a TAKXKE BBIIBUTAThH MPEANOI0KEHUS 00 UX PA3BUTHH B HOBBIX
YCIOBHSIX U KOHTEKCTAaX.

Pabora c unpopmanueii:

MPUMEHSTh Pa3TUYHBIC METObI, MTHCTPYMEHTHI U 3alpPOCHI NPU MOUCKE U
orOope WHPOpPMAIMK WIH JAaHHBIX C y4ETOM TPEJIOKCHHON yueOHON
(dbuznyeckoil 3a1a4u;

aHATM3UPOBATh, CUCTEMATH3UPOBATh U WHTEPIPETHPOBATH WH(OOPMAITHIO
Pa3TUYHBIX BUIOB U (JOPM MIPEICTABIICHHUS,

CaMOCTOSITENILHO ~ BBIOMpaTh ONTHMANbHYIO (opMy mpeacTaBiIeHUs
uHQOpMAIIMU W WUIIOCTPUPOBATh peEIIacMble 3a7a49d  HECIOKHBIMU
CXeMaMH, TruarpaMMaMu, HHOU rpauKoi U MX KOMOWHAITHSIMH.

KoMMyHUKaTHBHBIE YHUBEpPCAJIbHbIE YUeOHbIe 1eliCTBUS:

B X0j¢ OOCYXJeHHS y4eOHOro maTepuajia, pe3yiabTaToB Jab0paTOPHBIX
paboT M IPOEKTOB 3a7]aBaTh BOMPOCHI IO CYIIECTBY 00CYKIaEMOM TEMBI U
BBICKA3bIBaTh WJICH, HAIlCJICHHBIC HA pENICHUE 3aJadd M TOJep’KaHue
OJ1aro’Ke1aTeIbHOCTH OOIIEHNS;

COIOCTABIIATh CBOM CYXKICHHUS C CYXIACHUAMH JPYTHX YYaCTHHUKOB
auaiora, 0OHapyXKUBaTh Pa3Iu4He U CXOJICTBO MO3UIIU;



BBIPAXKATh CBOIO TOYKY 3PEHUS B YCTHBIX U MUChbMEHHBIX TEKCTAX;
MyOJUYHO MPECTABISATh PE3YIbTAThl BBIMOIHEHHOTO (DU3UYECKOTO OMBITA
(3KCTIEpUMEHTa, HCCIISIOBAHUS, TIPOEKTA);

MOHMMATh W HUCIOJNB30BaTh  MPEUMYIIECTBA  KOMAHIHOW M
WHIUBUIYyAIbHOW paboThl MpU PEHIEHUHW KOHKPETHOW (HHU3UYECKOM
poOJIeMBI;

MPUHUMATh eI COBMECTHOW JIESITEIIbHOCTH, OPTaHW30BBIBATh JCHCTBUS
no e€ [OCTIKEHHUIO: pACTpeieNsiTh poJid, OOCYXAaThb MPOLECCH U
PE3yNbTaThl COBMECTHOM pabO0Thl, 0000111aTh MHEHHSI HECKOJIBKUX JIFOJICH;
BBITIOJIHATH CBOIO YacTh pa0OTHI, IOCTUTAsi KAUECTBEHHOTO pe3yjbTaTa 1o
CBOEMY HAIPABICHUIO W KOOPIWHUPYS CBOM JEHCTBHS C JPYTUMH
YJICHAMHA KOMAaH]IbI;

OIICHMBATh Ka4E€CTBO CBOETO BKJIaJa B OOIIMI MPOIYKT MO KPUTEPHSIM,
CaMOCTOATENHHO C(HOPMYITUPOBAHHBIM YUaCTHUKAMU B3aUMOICHCTBHUS.

PeI‘y.]IﬂTI/IBHLIe YHUBEPCAJIBHBIC yqeﬁnble I[eﬁCTBHﬂ

CaMoopraHmauml:

BBISIBIISITH TPOOJIEMBI B JKU3HEHHBIX M yUYE€OHBIX CUTYaIMSIX, TPEOYIOIINX
ISt pereHus: GU3nuecKux 3HaHUM;

OpHUEHTHUPOBAThCS B  PA3NMYHBIX MOAXOAAX TMPHUHATHS  PEIICHUN
(MHIUBUAYyaTbHOE, TPUHATHE PEIICHUS B TPYIIIE, MPUHATHE DPEIICHUN
TPYIIION);

CaMOCTOATENLHO COCTABIISITH AITOPUTM PEllIeHUs (PU3NUECKON 3aauu WU
IUTaHa HMCCIEAOBAaHUSA C y4ETOM HMEIOIINXCA PECYpCOB M COOCTBEHHBIX
BO3MOYKHOCTEH, apryMEHTUPOBATh NIPEIIaraéMbie BAPUAHTHI PEIICHUH;
JieN1aTh BBIOOp M OpaTh OTBETCTBEHHOCTH 32 PEIICHHE.

CﬂMOKOHTpOJ’Ib, SMOIUOHAJIbHBIN HHTEJJIEKT:

JaBaTh aJICKBATHYIO OLICHKY CUTYyalluH U IIpejyiaraTh IUIaH €€ U3MECHECHUS,
OOBSCHATh TPHUYMHBI  JOCTIKCHHUS  (HEIOCTHKEHHUSI) PE3yJIbTaTOB
JeSITENHHOCTH, JaBaTh OIICHKY MPUOOPETEHHOMY OIIBITY;

BHOCUTH KOPPEKTUBBI B JIEATEILHOCTH (B TOM YHUCJE B XOJI BBHINOJHEHUS
(U3UYECKOrO HUCCIENOBAaHUS WM TPOEKTa) HAa OCHOBE HOBBIX
O0CTOSITENIHCTB, W3MEHHUBIIHNXCS CHUTYallWid, YCTAHOBJICHHBIX OIIMOOK,
BO3HUKIIUX TPYAHOCTEN;

OLIEHUBATH COOTBETCTBUE PE3YJIbTATA LIEJIN U YCIOBUSM;

CTaBUTh €05 Ha MECTO JPYroro 4ejioBeKa B XOJ€ CIOpa WM JUCKYCCUU
Ha HAYYHYIO TEMY, IOHUMATh MOTHUBBI, HAMEPEHUS U JIOTUKY JAPYTOro;
MPU3HABATh CBOE MPABO HA OIIMOKY MPH pelieHn: GU3NIECKHUX 3a71a4 Wiu
B YTBEPKIACHUAX HA HAYYHBIE TEMBI U TAKOE K€ MPABO APYTOTO.



INPEAMETHBIE PE3YJIBTATDBI

K xonIry o0yuenus B 7 Kjacce rpeMETHbIE pe3yIbTaThl Ha 0a30BOM YPOBHE
JOJIKHBI OTPAXKaTh C(POPMUPOBAHHOCTD Y OOYHAIOIINXCS YMEHUM:

UCIIOJIP30BATh  TOHATHS:  (PU3WYECKHME W  XUMHYECKHE  SIBJIICHHSI,
HaOJIIOZICHUE, DKCIIEPUMEHT, MOJIeNb, TUIIOTE3a, CAMHHIIBI (U3HUUECKUX
BEJIMYMH, aTOM, MOJIEKYJla, arperaTHble COCTOSIHUSI BemiecTBa (TBEpIOE,
KHUJKOE, Ta3000pa3HOE), MEXaHWYeCKoe JBIKEHHE (PaBHOMEpPHOE,
HEpPaBHOMEPHOE, NPSIMOJIMHEWHOE), TPAECKTOPHUS, PABHOAEHUCTBYIOILIAS
cuJa, nedopmarus (ympyras, IJIaCTUYECKAs), HEBECOMOCTb,
COOOIIAIOIINECS COCYbL;

paznuuath siBiaeHusa (nuddysus, TEIIOBOE IBUXEHUE YACTHUIl BEIIECTBA,
pPaBHOMEpPHOE  JBIKCHHE, HEPABHOMEPHOE  JIBUKEHUE, HWHEPIUA,
B3aMMOJICHCTBUE TEJ, PABHOBECUE TBEPIBIX TEN C 3aKPEIUIEHHOW OCHIO
Bpall€HUs, Iepenada [aBJICHUS TBEPABIMU TEJIAMH, >XUIAKOCTAMH U
razamy, aTrMocepHOe JaBJ€HUE, IUIaBaHUE TeJl, NPEeBpPALLCHUS
MEXaHMYECKOI SHEpPruu) MO ONHUCAHUIO UX XapaKTEPHBIX CBOWCTB U Ha
OCHOBE OIIBITOB, IEMOHCTPUPYIOIIUX JTaHHOE (PU3HUECKOE SIBICHUE;
pacno3HaBaTh MPOSBICHUE U3YYEHHBIX (PU3UYECKUX SIBJICHUH B
OKpYXalollleM MHpE, B TOM 4YHUCIE (PU3MYECKHE SIBICHUS B MPHUPOJE:
MPUMEpPBI IBUKEHUS C Pa3IMYHBIMU CKOPOCTSIMH B KMBOM M HEXKHBOM
MpUpOJIE, NCUCTBUE CWJIbl TPEHUS B IMPUPOAE M TEXHHUKE, BIIUSHUE
aTMOC(EpHOro JIaBJIeHUs Ha >KMBOW OpraHu3M, IJIaBaHue pbiO, phluaru B
TeJIe YeJIO0BeKa, MPU 3TOM NEPEBOJIUTh MPAKTUUYECKYIO 3aJa4y B YUEOHYIO,
BBIJICIIATH CYIIICCTBEHHBIC CBOMCTBA (MPU3HAKHN) (DU3HUECKUX SBJICHHIA,
OINMKCHIBATh MU3yUCHHBIE CBOMCTBA TeN M (PU3UYECKUE SIBICHHS, UCTIOIB3YS
bu3nyeckue BeNUYMHBI (Macca, 00bEM, IUIOTHOCTH BELIECTBA, BpeM,
MyTh, CKOPOCTb, CPEAHSSI CKOPOCTh, CHJIa YIIPYTOCTH, CUJIA TSKECTH, BEC
Tena, CWJIa TpEeHUs, JAaBieHHe (TBEPAOrO Tena, >KUIAKOCTH, Tasa),
BBITAIKMBAIOIIAs CHJIa, MEXaHWYeCKas paboTa, MOIIHOCTb, IUIEYO CHJIBI,
MOMEHT CWIbl, KO3(G(OUIMEHT TOJE3HOro JCHCTBUS MEXaHU3MOB,
KUHETUYECKas W TMOTEHIHAIbHAs YHEPTUsi), MPU ONHCAHUU TPABUIBLHO
TpakTOBaTh  (PU3MUECKUH  CMBICT  HMCIOJB3YyeMBIX  BEIWYWH, UX
0003HAaYeHUs W €IUHUIIBI (PU3MUYECKUX BEIUYHH, HAXOJIUTh (OPMYIIBI,
CBSI3BIBAIOLIUE JAHHYIO (DU3UYECKYIO BEJIMUYMHY C JIPYTUMU BEJIMYMHAMU,
CTPOUTH TpaUKU U3yYEHHBIX 3aBUCUMOCTEN (PU3UUECKUX BEJIIMUMH;
XapaKTepu30BaTh CBOMCTBa Tel, (U3MUECKHE SBICHUS M IPOIECCHI,
UCIIOJIb3Ysl TIpaBUjIa CJIOXKEHUs CHJI (BIOJb OJHOW MpsMOi), 3akoH ['yka,
3akoH [lackans, 3akoH Apxumena, IpaBWIO paBHOBECHUs phiuara (0Joka),



«30JI0TOE€ MPaBWJIO» MEXAHHKH, 3aKOH COXPAHEHUS MEXaHHYECKOU
DHEPruu, MpPU ITOM JaBaTh CIIOBECHYIO (OPMYJIUPOBKY 3aKOHa H
3aMKChIBATH €70 MATEMATUUYECKOE BhIPAKEHUE;

OOBSACHATH (PU3UUECKHUE SABJICHMSI, TPOLIECCH] U CBOMCTBA TE€J, B TOM YHCIIE
U B KOHTEKCTE CHUTyalUud M[PAKTUKOOPUEHTUPOBAHHOIO XapaKTepa:
BBISIBJISITh TIPUUMHHO-CIIC/ICTBEHHBIE CBSA3H, CTPOUTH OOBsiCHEHHE U3 1-2
JIOTUYECKUX IIaroB ¢ OMopoil Ha 1—2 M3y4eHHBIX CBOMCTBA (DPU3UUYECKUX
ABJICHUM, (PU3NUECKUX 3aKOHA UJIU 3aKOHOMEPHOCTH;

pemarb pacy€THble 3a7adyd B 1—2 JAEWCTBUSA, HCIONB3YS 3aKOHBI H
dbopmyIbl, CBsI3bIBaIONIME (DU3MYECKHME BEIMYMHBI: HAa OCHOBE aHaIn3a
YCIJIOBHSI 3a/1a4M 3alUChIBATh KPATKOE YCIOBUE, MOACTABIATh (PU3NUECKUE
BEJMYUHBI B (OPMYJIBI M TPOBOJUTH PAcUEThl, HAXOJUTH CIPABOYHBIC
JaHHbIE, HEOOXOAUMBIE JIJISl PELIEHUs 3aj]ayd, OLICHUBATh PEATUCTUYHOCTh
MOJIy4YeHHOU (PU3NYECKON BETUUHHBL;

pacno3HaBaTh MpPOOJIEMbI, KOTOPHIE MOXHO PEIIUTh MPU T[TOMOIIH
(U3HYECKUX METOJOB, B OIIMCAHUU UCCIIEI0BAHUS BBIJIEIATH IPOBEPIEMOE
peanojaokeHne  (Tumoresy),  pasinyaTb M UHTEPIPETUPOBATH
MOJIYYeHHBIA pe3yJbTaT, HaxXOJWTh OIIMOKA B XOJI€ OIbITa, JeNaTh
BBIBOJIbI IO €T0 Pe3yJIbTaTaM;

MPOBOJUTH OMNbBITHI IO HAOMIOJEHUIO (PU3NYECKUX SIBICHUH WU
(bu3HYecKuX CBOWCTB TeN: dbopmynrpoBaTh MpOBEPSIEMbIE
MPEANOI0KEHUS, COOMPATh YCTAHOBKY U3 MPEAJIOKEHHOTO 000pYyA0BaHMUS,
3aMMChIBATH XOJ1 ONBITA U (DOPMYIUPOBATH BHIBOJIBI;

BBINIOJIHATHh MpSAMbIE W3MEPEHHSI PACCTOSHHUSA, BPEMEHHM, MAacChbl Tela,
00béMa, CHUIBI U TEMIEPATypbl C MCIOJIb30BAaHUEM AaHAJIOTOBBIX U
M(POBBIX MPUOOPOB, 3aMUCHIBATH I[MOKa3aHUS TPUOOPOB C YUYETOM
3aJlaHHOM a0COJIOTHOM MOTPEIIHOCTH U3MEPEHUI;

MPOBOJUTH UCCIEJOBAHUE 3aBUCUMOCTH OJHON (PU3NYECKON BEIIMYUHBI OT
APYrod C WCIOJIb30BAHUEM IMPSMBIX H3MEPEHHH (3aBUCUMOCTH IYTH
PaBHOMEPHO JBIXKYIIErocs Tejla OT BPEMEHU [BIKEHUS TeNa, CHIIbI
TPEHUS CKOJIBKEHUS OT Beca TeJla, KauecTBa 00padOTKHU MOBEPXHOCTEH Tel
Y HE3aBUCUMOCTH CHJIbI TPEHUS OT IUIOLIAJH CONPUKOCHOBEHUS TEJl, CUIIbI
YOPYTOCTH OT YAJMHEHUS MPY>KUHBI, BHITAJKUBAIOIIEH CHIIBI OT 00BbEMa
MOTPYKEHHON YacTH TeJla U OT ITUIOTHOCTH >KUJIKOCTH, €€ He3aBUCUMOCTHU
OT IJIOTHOCTH TeJla, OT TJIyOHHBI, HA KOTOPYIO MOTPYXKEHO TEJ0, YCIOBUN
IJIaBaHUsl TE€Jl, YCJIOBUM pPaBHOBECHs pbluara M OJOKOB), y4acTBOBAaTh B
IUIAHUPOBAHUM  y4€OHOTO HCCIEAOBaHUS, COOUpAaTh YCTAaHOBKY U
BBITIOJIHATh W3MEPEHUs, CIeys MPEeUIOKEHHOMY IUIaHy, (UKCHUpPOBATH
pe3ynbTaThl MOJYYEHHON 3aBUCUMOCTH (PU3MYECKHUX BEJIWYUH B BUJE



NOpeUIOKEHHBIX Ta0bnuil U TpaduKoB, JAeNaTh BBIBOABI MO pe3yJibTaTaM
UCCIIEIOBAHMSI;

NPOBOJNTH KOCBEHHBIE H3MEPEHHS (U3MUECKUX BEIWYHH (TUIOTHOCTH
BEIIECTBA JKUAKOCTH W TBEPAOTO Teja, Cujla TPEHHS] CKOJIBKECHHS,
JaBJIEHWE  BO3JyXa, BbITAJKMUBAIOIIAs CHJa, JeHcTByromas Ha
HOrpyKEHHOE B JKMJIKOCTh TeNO, KOA(P(UUUEHT MOJIE3HOIO JEeHCTBUS
IOPOCTBIX MEXaHU3MOB), CIeAys NPEUIOKCHHOW WHCTPYKIUH: TIpHU
BBITIOJTHEHUH HW3MEPEHU coOMpaTh SKCIEPUMEHTAIBHYIO YCTAHOBKY U
BBIUMCIISTH 3HAUEHUE UCKOMOW BEJIMUMHBI,

coOJII01aTh MpaBUJIa TEXHUKU OE€30MaCHOCTH NP padoTe ¢ 1ab0paTOPHBIM
000py10BaHUEM;

yKa3bIBaTh MPUHIUIBI ACHCTBHUS MPHUOOPOB M TEXHUYECKHX YCTPONCTB:
BECHI, TEPMOMETpP, JIWHAMOMETpP, COOOINAIIIHUEcs COCYAbl, Oapomerp,
pblyar, HOJABUKHBIA U HETIOABM)KHBIN OJIOK, HAKJIOHHAS IIJIOCKOCTH;
XapaKTepu30BaTh MPHUHIMIBI  JEHCTBUS HW3YyYEHHBIX TNPUOOPOB U
TEXHUYECKUX YCTPOWCTB C OMOpPOHl Ha WX OmMUcaHus (B TOM YHCIE:
MNOJUINITHUKY, YCTPOWCTBO BOJOIPOBOJA, TUIAPABIWYECKUN Ipecc,
MaHOMETp, BBICOTOMEP, OPIIHEBON HACOC, APEOMETP), UCIIONIb3Ysl 3HAHUS
O CBOMCTBaxX (pU3MYECKHUX SBJICHUM U HEOOXOJIMMBbIE (DU3UUECKUE 3aKOHBI
Y 3aKOHOMEPHOCTH;

OPUBOJUTH  MpUMEpPbl  (HAXOAUTh  HMHGPOPMALMIO O  MpHUMEpax)
INPAKTUYECKOIO HCIOJB30BaHUs (PU3MUECKUX 3HAHUU B IOBCEIHEBHOU
KU3HU 151 o0ecredeHnss 0€30MacHOCTH TIpU OOpaIieHuy ¢ mpudopaMu 1
TEXHUYECKUMHU YyCTPOWCTBAMHU, COXPAHEHHUS 3/I0POBbS U COONIOACHUA
HOPM 3KOJIOTUYECKOT0 MOBEJICHHSI B OKPY’KaIoLlEel cpeie;

OCYIIECTBIATh OTOOp HCTOYHUKOB uH(popmauuu B VHTEepHeTe B
COOTBETCTBHUH C 33JJaHHBIM TIOUCKOBBIM 3alPOCOM, Ha OCHOBE MMEIOIINXCS
3HaHUA © TYTEM CpPAaBHEHUS PA3IUYHBIX HMCTOYHHKOB BBLIETSTH
uH(pOpMaIMIO, KOTOpas SIBISIETCA MNPOTHBOPEUYMBOM WM MOXKET OBITh
HEJI0CTOBEPHOI;

MCTIONIb30BaTh MPH BBIMOJHEHUN YYEOHBIX 33JaHUIl HAYyYHO-MOMYJISIPHYIO
aUTepaTypy  (PHU3MYECKOro  COAEpKAHMs, CIPABOYHBIE MaTepHAaIbI,
pecypcbl ceTd VIHTepHET, BlafeTh NpuéMaMu KOHCIIEKTUPOBAHUS TEKCTa,
npeodpazoBaHus UHPOPMALIMU U3 OJJHOM 3HAKOBON CUCTEMBI B IPYTYIO;
CO3/1aBaTh COOCTBEHHBIE KpAaTKHE MHCHMEHHBIE U YCTHBIE COOOIICHHS Ha
OCHOBE 2—3 UCTOYHHKOB MH(pOpMAIUU (HU3MUECKOTO COJIEP’KaHUsA, B TOM
yucne MyOJuMYHO JeNaTh KpaTKue COOOLIeHHsI O pe3yibTaTax MpPOEKTOB
WIM Y4YeOHBIX HCCJIEIOBAaHUM, IpPU OTOM TPaAaMOTHO HCIOJIb30BaTh



W3YYCHHBIM TIOHATHUUHBIA ammapar Kypca (HU3UKH, COMPOBOXKIATH
BBICTYIUICHUE NTPE3CHTAIUEN;

MPU BBITIOJTHEHUN YYEOHBIX IMPOEKTOB M MCCIEIOBAaHUN pacrpeacssiTh
00sI3aHHOCTH B TPYIIIIE€ B COOTBETCTBUM C IOCTaBICHHBIMU 3a/lauaMH,
CIEOUTHh 3a BBINOJHEHUEM IUIAHA JEUCTBUM, AaJCKBAaTHO OLICHUBATH
COOCTBEHHBIH  BKJIQJ, B  JIEATEIBHOCTh  TPYIIbI,  BBICTPAUBATH
KOMMYHHMKATUBHOE B3aUMOJICUCTBHUE, YUUTHIBAS MHEHUE OKPYKAIOIIUX.
KOB.



TEMATHUYECKOE IINTAHUPOBAHUE

7 KIIACC
KosanuyectBo yacos DJICKTPOHHBIE
Ne HaumeHoBaHMe pa3/iesioB M TeM (undposbie)
KoHTpobHBI IIpakTH4eckue
n/n NporpamMmsl Bcero o0pa3oBaTe/bHbIE
e padoThI padoTbI
pecypchl
Pa3znen 1. ®dusuka u eé posib B IO3HAHUHU OKPY:KAKOILIEr0o MUpa
bu6mmnoreka [JOK
1.1 ®dusrkKa - HayKa o one 1
H3HKA - HayKa O TPHPOAL https://m.edsoo.ru/7f416194
Bbu6mmoreka [JOK
1.2 o 1 1
HBHHCCKHC BEITHHHBL https://m.edsoo.ru/7f416194
1.3 EctecTBeHHOHAYYHBINM METO ITO3HAHMS 1 1 bubmmorexa LOK
' y 8 https://m.edsoo.ru/7f416194
Hroro no pazneny 3
Pa3znea 2. IlepBoHayasibHbIE CBEJEeHUS 0 CTPOCHUM BelllecTBA
bubnnoreka I1IOK
2.1 C 0,5
TpocHHe petectsa ’ https://m.edsoo.ru/7f416194
27 JIBrOKeHrEe U B3aUMOJICCTBUE YaCTHII | | bubnmnoreka [JOK
' BEIIECTBA https://m.edsoo.ru/7f416194
2.3 ArperaTHble COCTOSIHUS BEIIECTBA 1 bubmoreia HOK
' p B https://m.edsoo.ru/7f416194
Hroro no pazneny 2,5
Paznen 3. /IBu:keHHe U B3auMoO/eiicTBHE TeJl
b K
3.1 MexaHHYeCKOe IBIKCHIE 1,5 nommorexa 110

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




bu6mmoreka [JOK

3.2 Hrepus, macca, moTHOCTS 2 ! https://m.edsoo.ru/7f416194
bu6mmoreka [JOK
33 .B 2
Cra. Buer et 7 https://m.edsoo.ru/7f416194
Hroro no pazneny 10,5
Pasnen 4. /laBienune TBEpABIX TeJl, :KUAKOCTEH U ra3oB
41 JaBnenue. [lepenaua naBnenus TBEpABIMU 15 bubmuorexa [JOK
' TEJIAMH, KUAKOCTIMHU U Ta3aMHU ’ https://m.edsoo.ru/7f416194
bu6mmoreka [IOK
4.2 Jlasnenne xuaKoCTH 2,3 https://m.edsoo.ru/7f416194
bu6mmoreka [JOK
4.3 ATmoceproe faBieHue 3 https://m.edsoo.ru/7f416194
44 JlelicTBuE KUIKOCTH U T'a3a HA MOTPYKEHHOE 15 3 bubnuoreka [JOK
' B HUX TEJIO ’ https://m.edsoo.ru/7f416194
Hroro no pazaeny 10,5
Pa3zgea S. Pabora u MOIIHOCTB. JHEPrust
bu6mmoreka [JOK
> Pabota n momgocTs 1> ! https://m.edsoo.ru/7f416194
bu6mmoreka [IOK
32 Hpocrere Mexanm3Me! 2,5 ! https://m.edsoo.ru/7f416194
bu6mmoreka [JOK
>3 Mexanuteckas SHepris 2 ! https://m.edsoo.ru/7f416194
Hroro no pazneny 6
PesepBHOE BpeMms 1,5
OBIIEE KOJIMYECTBO YACOB IIO ITPOTPAMME 34 12




IHOYPOYHOE IINIAHUPOBAHHUE

7 KIIACC
KoaunvecTBo yacos DJIeKTPOHHbIE
Jara nu(ppoBbIe
Ne i/ Tema ypoxka Konrpoabubie | IlpakTuueckue
Bcero u3ydyeHusi | oOpa3oBaTe/ibHbIe
padoTbI padoThI
pecypchl

®usnuka — Hayka o npupoze. SBienus

pupopl. Pru3ndecKue BICHUS

1 MexaHu4uecKkue, TEIIOBEIC, 1 05.09
AJIEKTPUYECKUE, MATHUTHBIE, CBETOBBIE, ’
3BYKOBBIC siBieHUs. Duznyeckue
BEJIMYMHBI U UX U3MEPEHUE
VYpok-uccnenosanue "M3mepenue 1

2 TeMIepaTypbl IIPU MOMOLIU KUJKOCTHOTO 1 12.09
TEPMOMETPA U JATUMKA TeMIIepaTypbl"

Kak ¢u3uka u apyrue ecTecTBeHHbIE
HayK{ U3Y4aloT MPUPOTY.
EcrecTBeHHOHay4HBIN METO/ O3HAHUSI.

3 Onucanue Gpu3nUECKUX SBICHUH C 1 1 19.09 bubnuorexa LIOK
MOMOUIBIO MOJZICNICH. YPOK -UCCIIeOBaHUE ’ https://m.edsoo.ru/ff09f72a
"[IpoBepka rumoTe3bl: 1aabHOCTh MOJIETA
[IapHKa, MYIIEHHOTO TOPU30HTAIBHO, TEM
00JIbIIIe, YeM OOJIBIIIE BEICOTA TTyCKa"

C 0 bu6mmoreka [IOK

4 TPOCHHC BCIICCTBA. LIIBITHI, 1 26.09 https://m.edsoo.ru/ff09fe0a
JOKa3bIBAIOIINE IUCKPETHOE CTPOCHUE . Bubmiorexa LIOK
BelllecTBa. [|BrkeHre yacTHll BEIIECTBa

m A 11 BCI, https://m.edsoo.ru/ff0a013e
VYpok-uccinenoBanne «OnbITh O
5 HaOJII0ICHUIO TETIJIOBOTO PaCIIUPEHUS 1 1 03.10

ra3oB». AFpeFaTHHe COCTOsAHMA BEIICCTBA




BzaumocBs3b MCIKOY CBOMCTBaMH
BCIICCTB B PA3HbIX arp€raTHbIX

6 COCTOSIHUSIX M UX aTOMHOMOJIEKYJISIPHBIM 10.10 bu6morexa TIOK
yp ’ https://m.edsoo.ru/ff0a0378
ctpoeHreM. OCOOEHHOCTH arperaTHbIX
COCTOSIHUW BOJIbI
bu6mmoreka [IOK
MexaHnueckoe ABHKEHHE. PaBHOMEpHOE https://m.edsoo.ru/ff0a05c6
7 1 HepaBHOMEpPHOE JBHKEHHE. CKOPOCTb. 17.10 bubnuoteka [JOK
Enuunnel ckopoctu. Pacuer mytu u ’ https://m.edsoo.ru/ff0a079¢
BPEMEHU JBUKCHUS bu6mmoreka [JOK
https://m.edsoo.ru/ff0a0ae4
WNHuepuus. 3akoH MHEPIUH.
. bu6mmoreka [IOK
B3anmopeiicTBue Ten Kak mpuIrHa
https://m.edsoo.ru/ff0a0c10
8 W3MEHEHUSI CKOPOCTH JIBUKEHUS TEJI. 24.10
a p bubmuoreka [JOK
JIOTHOCTBH BemiecTBa. PacyeT mMacchl u
m https://m.edsoo.ru/ff0a0fee
o0BeMa TeJja 1Mo ero MIOTHOCTH
JlaGoparopnast pabora «Onpezaenenne
9 IUIOTHOCTH TBEPAOTO Tenay. Pelenue 07.11 bubmmorera [JOK
P ' ’ https://m.edsoo.ru/ff0al23c
3aga4 o teMme "I1noTHOCTE BemecTna"
Cuna xak XxapakTepucTUKa
B3auMoiecTBus Ten. Cuia ynpyrocTH.
10 3akon ['yka. JlaboparopHas pabota 1411
«3yueHne 3aBUCUMOCTH PaCTSHKEHUS '
(nebopmaniuu) Npy>KUHBI OT
MPUII0KEHHON CHJIBI»
SBnenne TaroreHus. Cuna TSKECTH.
1 CBsi3b MEXK]Ty CHJION TSKECTH M MacCcou 2111 bubnmoreka [JOK

Tena. Bec Tema. Penrenue 3amad mo teme
"Cuna Tsoxkecta"”

https://m.edsoo.ru/ff0al778




Cuna TsKeCcTH Ha JPYTrHUX IUIaHeTax.

bu6mmoreka [IOK
https://m.edsoo.ru/ff0al1502

12 PuznyecKre XapaKTepUCTUKH IIAHET. 28.11
N3mepenune CHHI.)JIHHEMOMeTp Bubmorexa [TOK
https://m.edsoo.ru/ff0al8cc
Bec tena. HeBecomocTs.CrioskeHne IByx bubmmorexa TIOK
. . https://m.edsoo.ru/ff0al1778
13 CHJI, HAaIIPaBJIEHHBIX 110 OJTHOM MPSIMOM. 05.12
PaBHOpelicTBYIOIIAS CHIT bubmoreia HOK
https://m.edsoo.ru/ff0ala70
Pemrenue 3amad mo reme
14 "PaBHoaeiictBytomas cui". Tpenue 12.12 bubnmoreka [JOK
CKOJIB)KEHMS ¥ TPEHHE NOKOsA. TpeHue B https://m.edsoo.ru/ff0alb9c
MIPUPOJIE U TEXHUKE
JlaGopaTopHnas pabora «M3yuenue
3aBUCHUMOCTH CHJIbI TPEHMSI CKOJIbKEHHUS
15 OT CHWJIBI IaBJIEHUS U XapaKTepa 1912 bubnuorexa [IOK
CONPUKACAIOIINXCS TOBEPXHOCTEN». https://m.edsoo.ru/ff0alcc8
Pemenue 3anau Ha onpeneneHue
PaBHOJICMCTBYIOIIEH CHJIIBI
Pemenue 3anau no temam: «Bec Tenay,
«['padmueckoe n3odpakeHNE CUID»,
«Cunb», «PaBHOACHCTBYIOIIAS CHII».
16 Konrponbnas padora HoyTeMaM: 26.12 buommorexa LIOK
https://m.edsoo.ru/ff0alde0
«MexaHunueckoe JBIKeHue», «Macca,
IUIOTHOCTBY, «Bec Tenay, «I'padudeckoe
n300pakeHue cuin», « CHIIbI»
Hanenue. CriocoObl yMEHBIICHUS U bubnmoreka [JOK
17 yBEJIUYEHM NaBiIeHMs. [laBieHue rasa. 16.01 https://m.edsoo.ru/ff0a20a6
3aBHCUMOCTbD JIaBJICHUS Ta3a OT 00bEMa, bubmuoreka [IOK

TEMIIEpaTypbl

https://m.edsoo.ru/ff0a2376




[Tepenava naBneHus TBEPILIMU TCIIAMH, bu6mmoreka [{OK
13 JKUIKOCTIMH U Ta3zamMu. 3akoH Ilackas. 3,01 https://m.edsoo.ru/ff0a25b0
JlaBlieHHE B )KUJIKOCTH U T'a3€, BRI3BAHHOE ' bu6mmoreka [IOK
JEACTBUEM CHUJIBI TSKECTH https://m.edsoo.ru/ff0a2718
bu6mmoreka [IOK
Pemenwne 3agau mo teme «JlaBnenue B
https://m.edsoo.ru/ff0a2826
19 KUIKOCTH ¥ raze. 3akoH [lackasy. 30.01
Coob bubnmoreka [[OK
OODIIAIOIHUECS COCY L. https://m.edsoo.ru/ff0a2970
I'mapaBauueckuit mpecc. MaHOMETPBHI. bu6nuoreka [JOK
20 . . 06.02
[TopurHeBOH XKUIKOCTHBIN HACOC. https://m.edsoo.ru/ff0a3136
Atmocdepa 3emiu. [Tpuunnel
. bu6mmoreka [JOK
CYIIIECTBOBAHMS BO3IYIIHON 000I0YKH
21 3emun. 3aBHCUMOCTB aTMOC(HEPHOTO 13.02 hutps://m.edsoo.ru/ff0aZbsa
' P ' Bu6miorexa [[OK
JABJICHUS OT BBICOTHI HAJl yDOBHEM MODSL. htts://m.edsoo. ru/f0a2bsa
Bec Bo3nyxa. ATmMocepHoe naBieHne
W3mepenue atMochepHOro AaBlIeHUSI. Bu6nuorexa IIOK
” OnbiT Toppuuennu. 3aBUCUMOCTh 20.02 https://m.edsoo.ru/ff0a2da8
aTMoc(epHOro JaBICHUS OT BHICOTHI HAJl ’ bubmuoteka [JOK
YPOBHEM MOPA https://m.edsoo.ru/ff0a2fc4
Bbapomerp-anepoun. AtmochepHoe
3 JIaBJICHHE Ha Pa3IMYHbIX BHICOTAX. 2700 bubmmoreka [JOK
Pemenue 3amau mo reme "AtmochepHoe ) https://m.edsoo.ru/ff0a2fc4
naBjeHue"
JleiicTBUe )KUIAKOCTH U Ta3a Ha
MOTPYKEHHOE B HUX TeN0. ApXuMe10Ba bubnuorexa IIOK
cuna. Jlaboparopnast pabota https://m.edsoo.ru/ff0a3276
24 . 06.03
«OrnpeneneHre BRITAUIKMBAIOIIEH CUITBI, bubnmoreka [JOK

JeMCTBYIOIIEH Ha TeNO, MOTPYKEHHOE B
AKHUJIKOCTB

https://m.edsoo.ru/ff0a33fc




JlaGopartopHnast pabota 1mo Teme Bu6nuorexa IIOK
75 «HMccnenoBanre 3aBUCHMMOCTH Beca Teja B 1 13.03 https://m.edsoo.ru/ff0a3514
BOJIE OT 00bEMA MOTPYKEHHOM B bubnuoreka [IOK
KUIKOCTh YacTH Teaay. [lmaBanue ten https://m.edsoo.ru/ff0a3a96
JlaGoparopnas pabota
"KoncTpyupoBaHue apeoMeTpa Wiu
KOHCTPYHPOBAHUE JIOJKH U OTpe/iesIeHne
26 eé przznl())ﬂ’béMHOCTI/I". Pemegne 3a71a4 1 20.03 bubmorexa LOK
https://m.edsoo.ru/ff0a3654
o remam: «IlnaBanue cynos.
BosnyxomnaBanue», «/laBienne TBepabIx
TeJ, )KUJIKOCTEU U Tra30B»
bu6mmoreka [{OK
7 Mexannyeckasi pabora. MOLIHOCTb. 2703 https://m.edsoo.ru/ff0a3{82
Enuuuiiel MommHocTH bubnuotexa [IOK
https://m.edsoo.ru/ff0a3{82
VYpok-uccienoBanue "Pacy€T MomHoOCTH,
73 pa3BUBaeMOM IpH MObEME 1O JieCTHUIIE" . | 10.04
[IpocTeie MexaHu3MBI. Phruar.
PaBHOBecue cui Ha peiuare
KonTponbaas pabota o Teme «JlaBienue
29 TBEPJIBIX TEJN, )KUIKOCTEH U Ta30By» / 17.04
Bcepoccuiickas mpoBepodHas pabota
PesepBHbIii ypok. Pabora ¢ Tekctamu 1o
Teme «/laBineHue TBEPABIX TE, bu6nuoreka [IOK
30 . . 24.04
XKHIKOCTeH 1 ra3oB» / Beepoccuiickas https://m.edsoo.ru/ff0a4ffe
npoBepouHas paboTa
31 Pbruaru B TexHHKe, OBITY U IPUPOJIE. 0.5 01.05 bubnuorexa LIOK
Jlaboparopnas pabota «VccnenoBanue https://m.edsoo.ru/ff0a478e
YCJIOBUM paBHOBECHS pblyara» bubnnorexa IIOK




Pemenune 3agay mo teMe «Y CIOBUSA
PaBHOBECHSI pblUara

https://m.edsoo.ru/ff0a48a6

KoadurmenT mone3Horo neicTBust
Mexanusma. Jlaboparopnas padota

bu6mmoreka [IOK
2 14 KII i 1 . .
3 «3mepenune KII/ HaknoHHOM 0.5 08.05 httos://m.edsoo.ru/fR0a4cA8
IUIOCKOCTHY. Perienue 3agad o reme :
"Pabota, momtaocTs, KIT/1"
Mexannueckas sHeprus. Kunerndeckas u
MOTEHITMATbHAS YHEPTUS. 3aKOH
COXpaHEHHUsI MEXaHUYECKON IHEPTHUH.
bu6mmoreka [IOK
YPOK-3KCIEPUMEHT MO TEME
33 "IKCIIEpUMEHTATIFHOE ONPEICIICHUE 1 1 15.05 hitps:iim.cdsoo.nwiffad232
P ? ’ bubanoreka IIOK
HSMCHCHI KH%eTquCKOH " https://m.edsoo.ru/ff0a4360
MOTEHITUATBLHON SHEPTUH TIPH
CKaThIBAaHHUHU TeJa M0 HAKIOHHOM
MJIOCKOCTH"
KonTponbnas padota mo teme «Pabora
34 HTpPOJIbHASI paboTa 10 TEME « Ta U 1 .05
MOIIHOCTb. DHEPIUsS»
OBUIEE KOJIMYECTBO YACOB I10 34 12

[NPOTPAMME







ITPOBEPSEMBIE IPEJMETHBIE PE3YJIBTATBI OCBOEHUSI
OCHOBHOM OBPA30OBATEJBLHOM ITIPOI'PAMMbBI OCHOBHOI'O
OBIIEI'O OBPA3OBAHUSI

7 KUIIACC

Kon
NpoBepPsSieMOro
pe3yJbTarTa

IIpoBepsiemble npeiMeTHbIE Pe3yJIbTATHI OCBOEHHSI OCHOBHOIM
o0pa3oBaTe/IbHOM MPOrPaMMbl OCHOBHOT'0 00111er0 00pa3oBaHus

1.1

HCIIOJIb30BATh U3YUYCHHBIC ITOHATHUS

1.2

pas3iiidaTb ABJICHHA IIO OIMMCAHUIO HX XaAPAKTCPHBIX CBOMCTB M Ha

OCHOBC OIIBITOB, ACMOHCTPUPYIOIIHUX JAHHOC (1)I/ISI/I‘~I€CKOC SABJICHUC

1.3

pacrno3HaBaTh IPOSBICHUE M3YUYEHHBIX (PU3MUECKUX SBICHUNA B
OKpY’KalolleM MUpPE, B TOM 4Hcie GU3NUECKUe sIBJICHUS B IIPUPOJIE,
IIPU STOM TIEPEBOIUTH NMPAKTHUYECKYIO 3a/1a4y B Y4eOHYIO, BBIIEIATh

CYILIECTBEHHBIE CBOMCTBA (IpU3HAKN) PU3NUECKUX SIBICHUI

1.4

ONKCHIBATh M3y4YEHHBbIE CBOMCTBA Tel U (U3MYECKUE SIBJICHMUS,
UCTONb3yd (U3NYecKre BEIMYMHBI, NPU ONUCAHUM IPABUIBHO
TPAKTOBAaTh (U3UYECKUH CMBICI HCIONb3YyEMbIX BEIMYUH, HX
0003HAUEHUS U EOUHUIBI (PU3UYECKUX BEIUYUH, HAXOAUTH
(GopMysBl, CBS3BIBAIOUIME JaHHYIO (H3MUECKYI0 BEITUYMHY C
JPYTUMU  BEJIMYUHAMU, CTpOUTh  TpadUKH  H3YYEHHBIX

3aBUCUMOCTEH (PU3NYECKUX BEIIMUUH

1.5

XapaKTCpPU3oBaTh CBOICTBa TCII, (I)I/I?,I/I‘-IGCKI/IG SIBJICHUS U IMPOLCCCHI,
HCIIOJIB3Yysd HU3YYCHHBIC 3aKOHBI, IIPpU 3TOM JdaBaTb CJIOBCCHYIO
(I)OpMyJ'II/IpOBKy 3aKOHa H 3alMChIBaTb €0 MaTCMaTHYCCKOC

BBIPa)KCHHE

1.6

OOBACHITH (PU3UUECKHE SBJICHHS, TTPOIIECCHI U CBOMCTBA TEJI, B TOM
YUCI€ W B KOHTEKCTE€ CHUTYallM MPaKTUKO-OPUEHTHUPOBAHHOIO
XapakTepa: BBIBISATH TMPUYUHHO-CIICJICTBEHHBIE CBSI3U, CTPOUTH
oObscHeHHEe W3 | — 2 JIOTMYECKUX ImaroB ¢ omopod Ha 1 — 2
W3YYCHHBIX CBONCTBA (PU3UYECCKUX SIBICHUH, (DU3MUECKHX 3aKOHA

HJIN 3aKOHOMECPHOCTHU




1.7

peuaTth pacyéTHble 3a4a4d B | — 2 AeMCTBUSA, UCIOJIb3Ysl 3aKOHBI U
(dbopMyIibl, CBsi3bIBatONIUE (DU3MUECKHE BEIWYWHBI: HAa OCHOBE
aHallM3a yCJIOBHsS  3aJauMd  3alUChIBaThb  KPAaTKOE  YCIOBHE,
MOJICTABIATh (U3UYECKUE BEIMYUHBI B (OPMYIBI M TMPOBOJIUTH
pacy€Thl, HAXOIUTh CIPABOYHBIC JAHHBIE, HEOOXOIUMBIC IS
pelmieHust  3a1ay, OLICHUBATh  PEAIMCTUYHOCTH  ITOJYYEHHOU

(hu3HYECKOl BEITMINHBI

1.8

pacrno3HaBaTh HpPOOJEMbl, KOTOPblE MOYKHO PEUINTh MPU MOMOIIU
(u3MYECKUX METOAOB, B ONHCAHMM HCCIIEIOBAaHUS BBIICIATH
MpoBepsieMoe  MpearnoyioxkeHue  (rumoresy),  pa3iaudarb H
WHTEPIPETUPOBATh IMOJYUYECHHBIN pe3ylbTaT, HaXOJUTh OIIUOKUA B

XOJ¢ OIlbITa, ACJAaTh BBIBOJBI 11O €TI0 pC3yJibTaTaM

1.9

MPOBOANTH OMBITHI MO0 HAOMIOACHUIO (PU3UYECKUX SBICHUH WU
(bu3MvecKux  CBOMCTB  Teln:  (HOpPMYyIUpOBaTH  IPOBEPSEMBIC
MPENINONIOKEeHHUS, COOUPAaTh YCTaHOBKY W3  MPEIJIOKEHHOTO

000pyI0BaHus, 3aMIUCBIBATh X0/ ObITa U (YOPMYJIUPOBATh BHIBOBI

1.10

BBINIOJIHATH MpPsIMblE U3MEPEHHUS C UCIOJIb30BAHUEM aHAJIOIOBBIX U
IUGPOBBIX MPUOOPOB, 3aMMUCHIBATH MOKa3aHUs MPUOOPOB € yUETOM

3aJIaHHOM a0COJIIOTHOW MOTPEIIHOCTH U3MEPEHUI

MPOBOAUTHh HCCJIEIOBAaHUE 3aBUCHUMOCTH OJHOW  (hU3HUECKOMN
BEJIMYMHBI OT JPYrol € MCIOJB30BaHMEM IPSIMBIX H3MEPEHUH,
y4acTBOBaTh B IUIAHUPOBAHMM Y4eOHOTO HMCCIENOBaHUSA, cOOUPATh
YCTAHOBKY U BBINOJHATh HU3MEPEHUs, clenys NpeAsIoKEeHHOMY
iaHy, (UKCUpOBaTh pe3ynbTaThl MOJYYEHHOH 3aBUCHUMOCTH
(bu3NYEeCKUX BEJIMYMH B BUJE MPEAJIOKEHHBIX TaOIMI U rpaduKoB,

ACJIaTh BBIBOJABI 11O PE3YJIbTaTaAM UCCIICAOBAHUA

1.12

MIPOBOJIUTh KOCBEHHBIE M3MEpPEHHUS (U3MUECKUX BEJIMYMH, CIEys
NPEMJIOKEHHONM  WHCTPYKIMM: TPH  BBIIOJIHEHUM HW3MEPECHHUU
coOMpaTh 3KCIEPUMEHTAIbHYIO YCTAHOBKY M BBIUUCIIATh 3HAYECHUE

HCKOMOM BEITNYUHEI

1.13

coOnrofaTh MpaBuia TEXHUKH O€30macHOCTH IIpu  pabore ¢

nabopaToOpHBIM 000PYI0BaHUEM

1.14

yKa3blBaTh MPUHIUMbBI JACHCTBUS TNPUOOPOB M  TEXHUUYECKUX
YCTPOMCTB, XapaKTepU30BaTh IIPUHLHUIBI JEHCTBUS W3YyYECHHBIX

nprOOPOB M TEXHUYECKUX YCTPOMCTB C MOMOUILIO MX OIMHUCAHMUS,




HUCIIOJIb3Yyd 3HAHUA O CBOMCTBaxX (bl/ISI/I‘ICCKI/IX SBJICHUHA H

HeoOXouMBbIe (PU3MUECKHUE 3aKOHBI i 3aKOHOMEPHOCTH

1.15

MPUBOJIUTL TpUMEphl (HAXOAWTh HWH(POPMALMIO O MpPUMEPAX)
IIPAaKTUYECKOIO  MCIMOJIb30BaHMs  (PU3MYECKMX  3HAaHMH B
MOBCETHEBHOM KHM3HH sl obOecriedeHus: 0e30MacHOCTH MpHU
oOpaimieHun ¢ npubopaMud M TEXHUYECKHUMH YCTPONCTBaMH,
COXpAaHEHMs 370pPOBbS U COOJIOACHUS HOPM SKOJIOTHYECKOIO

MOBE/ICHUS B OKPYIKAIOLIEH cpelie

1.16

OCYIIECTBIISATH OTOOP UCTOYHUKOB MHpOpMaIK B ceTu VHTEepHET B
COOTBETCTBUM C 3aJ@aHHBIM TIOMCKOBBIM 3alpOCOM, Ha OCHOBE
UMEIOLUXCS 3HAHUN U MyTEM CpPaBHEHUS Pa3IUYHbIX UCTOYHUKOB
BBIJICJIATh MH(OPMAIMIO, KOTOpas ABISETCSA NPOTHUBOPEUMBON HIIU

MOJKET OBITh HEIOCTOBEPHOU

1.17

HCII0JIb30BaTh pu BBIIIOJTHEHUH y4eOHBIX 3aJlaHui
HAy4YHOTMOMYJIAPHYIO  JUTepaTypy (PHU3UYECKOro  CcolepiKaHusi,
CIPaBOYHBIE MaTepHalibl, pecypcbl ceTh MHTepHeT, BIaneTh
npuéMamMu KOHCIEKTUPOBaHUS TEKCTa, peodpa3oBaHus

UHpOpMAaLMU U3 OJJHON 3HAKOBOI CUCTEMBI B IPYTYIO

1.18

co3/laBaThb COOCTBEHHbIE KpAaTKUE IHCbMEHHbIE U  YCTHBIE
cooOImeHuss Ha oOcHOoBe 2 — 3 HCTOYHHUKOB HH(pOpMALUU
(bu3MYecKoro comep)kaHus, B TOM 4ucie MyOIudHO AenaTh KpaTKue
COOOIICHHUSI O pe3ysbTaTax MPOEKTOB MM YUeOHBIX MCCIICIOBAHHIM,
Mpd 3TOM TPAMOTHO HCIOJIb30BATh HW3YUYECHHBIM MOHATUNHBIN
anmapat  Kypca  (U3HMKH,  CONPOBOXJAaTh  BBICTYIUICHUE

Mpe3eHTaunein

1.19

MpU  BBIIOJIHEHUU  Y4YeOHBIX TPOEKTOB U  HCCIENOBaHUI
pacrpenenate O00S3aHHOCTM B TpyIIEe B COOTBETCTBUH C
[IOCTABJIEHHBIMU 3aJlauaMi, CJEAUTh 3a BBIIOJHEHUEM ILJIaHa
NeUCTBUHM, aJeKBaTHO OLCHMBATh COOCTBEHHBIH BKIaa B
JESITEIbHOCTD IpyIIbL, BBICTPanBaTh KOMMYHHMKaTHUBHOE

B3aMMO/ICHCTBIE, YUUTHIBASI MHEHHE OKPYKAIOLIIX




ITPOBEPAEMBIE 3JIEMEHTbBI COAEPKAHUSA

7 KIIACC
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HpOBepﬂeMBIe 3JIEMEHTHBI COACPKAHUSA

®U3UKA U EE POJIb B IIO3HAHUU OKPYXXAIOIIET'O MHUPA

1.1

duszuka — Hayka O IIpupoze. SIBnenus pupoAbl.
dusnyeckue SIBICHU: MECXaHUYCCKUE, TCIIJIOBBIC,

QJICKTPUYCCKUC, MATHUTHBIC, CBECTOBBIC, 3BYKOBLIC

1.2

Ousnyeckue BeNWUUHBL M3MmepeHue (U3HUECKUX
BennunH. ®Dusmueckue mnpuOopel.  [lorpentHocTh

U3MepeHnii. MexXayHapoaHas CUCTEMA €IMHUI]

1.3

ECTCCTBGHHOHay‘lHLII\/'I METOA IIO3HAHMA: Ha6J'II-OI[eHI/Ie,
IMMOCTaHOBKA HAYYHOT'O BOIIPOCA, BBIIBUIKCHUC T'UIIOTEC3,
OKCIICPUMCHT II0 IIPOBEPKC THUIIOTE3, 0OBsICHEHHE

HAOJIFO1AEMOr'O SIBJICHUS

1.4

Onwucanue GpU3NUECKUX SBICHUN C MOMOIIBIO MOJIENIEH

1.5

[IpakTuyeckue pabOTHI:

#H##Par###lI3MepeHne pacCTOSTHUM.
#i#HPar##13mepernre 00bEMa KUIKOCTH M TBEPAOTO
Tena.

##H#Parf##0OnpenencHue pazMepoB MajlbIX TEJl.
##HtPar#H#H#l13Mepenue TemmepaTypsl pH  OMOILU

KUIAKOCTHOI'O TCPMOMETpA U AaTUUKA TCMIICPATYPhbI

ITEPBOHAYA

JIbHBIE CBEJAEHMA O CTPOEHNHA BEILECTBA

2.1

###Par###CTpoeHNe BellecTBa: aTOMbI U MOJIEKYJIBI,
ux pasmepsl. OIBITHI, JOKa3bIBAIOIINE JHUCKPETHOE

CTPOCHUC BCIICCTBA

2.2

#it#HPar#HHt /I pmkeane  yactui,  BemiecTBa.  CBS3b
CKOPOCTH JBWXKEHHUSI YaCTUIl C TeMIepaTypoil.

bpoyHoBckoe nBkenue, muddys3us

23

B3aHMOﬂeﬁCTBHe YacCTHL BCHOICCTBA: IPUTKCHHUC U




OTTAJIKUBAaHHUC

24

#H##Par###Arperaruole COCTOSIHUS BEIIECTBA:
CTpPOCHHUE rasos, JKHUJIKOCTEHN n TBEPJIBIX
(kpuctaynuecknx)  Ten.  B3auMMOCBI3b  MEXIY
CBOMCTBAaMM  BEIIECTB B  Pa3HbIX  arperaTHbIX

COCTOSAHUAX N UX aTOMHO-MOJICKYJIIPHBIM CTPOCHHUEM

2.5

Oco0EHHOCTH arperaTHBIX COCTOSTHUN BOIBI

2.6

[TpakTrueckue pabOTHI:

##Par#H##0O1eHKa 1uaMeTpa aToMa METOI0OM PSIOB (C
UCIoJIb30BaHrueM (hoTorpadmii).

##HPar###0OnbITBl 10 HAOMIOACHUIO  TEIJIOBOTO
pacuIupeHus ra3os.

H#HH#HPar###OnbITel IO OOHAPYKCHHWIO JEHCTBHS CHII

MOJIEKYJIIPHOTO MPUTSIKEHUS

JIBIDKEHUE U B3AUMOJIEVICTBUE TEJI

11 Mexanuueckoe JBUKCHHE. PaBHOMepHOE u
' HEPaBHOMEPHOE JIBI)KEHUE
###Par###Cropocts.  CpenHsisl  CKOpPOCTb  IIpHU
3.2 HEpPaBHOMEPHOM JBM)KEHUHU. Pacuér myTu u BpeMeHu
JIBUKCHUS
SBnenne nHepuuu. 3aKOH MHEpLUUU. B3anMonelictBue
33 TEJ KaK MPUYMHA U3MEHEHUS CKOPOCTU BUKECHHUS Tell.
Macca kak Mepa HHEPTHOCTH Teja
14 #HH#HPar### noTHOCTL BemecTBa. CBI3b IUIOTHOCTH C
. KOJINYECTBOM MOJIEKYJI B €UHHIIE 00bEMA BEILIECTBA
3.5 Cuita KaKk XapakTepUCTHKa B3aUMOJICUCTBHUS TEJ
16 Cuna ynpyroctu u 3akoH ['yka. M3mepenue cuibl c
' MOMOIIbIO TUHAMOMETpA
37 HiHtPar#HH#SIBnenne Tarorenus u cuia Tsoxectu. Cuna
' TSDKECTH Ha JAPYTuX miaHetax. Bec Tena. HeBecomocThb
18 Cuna tpenus. TpeHue CKOIbXKEHUS U TPEHHUE IOKOSI.
' Tpenue B mpupojie ¥ TEXHUKE
3.9 #HH##Par###Crioxkenue Ccui, HANpPaBJICHHBIX IO OJHOM

npsiMoid. PaBHOEHiCTBYIOIIIAS CHIT




3.10

[IpakTuyeckue pabOTHI:

Onpenenenne CKOPOCTH PaBHOMEPHOTO JIBHKEHUS
(mapuka B OKMIKOCTH, MOJEIU 3IIEKTPHUUYECKOTO
aBToMoOWIIT W Tak pganee). OmpexaeneHue cpeaHeit
CKOPOCTH CKOJIbXKEHUS Opycka WIM ULIapuKa IO
HAKJIOHHOM 1uiockocTH. OrmpeneneHue IUIOTHOCTU
TBépAoro  Tena.  OmbBITBL,  JAEMOHCTPUPYIOIIKE
3aBHCUMOCTH PacTshKEeHUs (aedopMaliin) mpy>KUHBI OT
MPUIOKEHHON Ccwibl. ONBITBI, AEMOHCTPUPYIOIINE
3aBUCUMOCTh CHJIBI TPEHHS CKOJBKEHHs OT Beca Teja

U XapaKTepa CONMPUKACAIOLINXCS ITOBEPXHOCTEH

3.11

Du3HUeCKHe SIBICHHS B IPUPOJC: MPUMEPHI IBUIKEHHUS C
pa3IMYHBIMA  CKOPOCTSIMM B JKMBOM M  HEXKUBOHU

Impuponae, JIECTBHE CHUIIBI TPCHUS B IIPUPOAC U TCXHUKE

3.12

TexHuyeckue yCcTpoucTBa: TMHAMOMETP, TOAIINITHUKA

JIABJIEHUE TBEPIBIX TEJI, YKUJIKOCTEN 1 TA30B

4.1

Hasnenne TBEpaoro Tena. CrocoObl yMEHBIICHUS U

YBCIIUUYCHUA OaBJICHUA

4.2

JlaBnenne rasza. 3aBUCHUMOCTb JaBJICHHUS Ta3a oOT

00bEMa, TeMIepaTyphbl

43

[lepenaua naBiieHUs TBEPIABIMU TEJIAMH, KUJIKOCTIMHU

u razamu. 3axoH Ilackams. [THeBMaTHYeCcKHe MaIIMHBI

4.4

3aBUCUMOCTh  JIaBJICHUS JKMJKOCTH OT TJIyOMHBI.
I'mppocraTuyeckuii rnapajokc. Coobmatommuecs

cocynsl. ['uapaBinueckre MEXaHU3MbI

4.5

AtMocdepa 3emnn U armochepHoe JaBIICHHUE.
[IpuumHbl CylIeCTBOBaHMSA BO3AYLIHOH OOOJOYKH
3emiu. OneiT Toppuuennu. 3aBUCUMOCTh
aTMoc(epHOTO JaBJIEHHUs OT BBICOTHI HAJ YPOBHEM

Mopst

4.6

Nsmepenue armocdeprnoro nmapneHusi. [Ipubopsl mis

HU3MCPCHUA aTMOC(l)epHOl"O JaBJICHU

4.7

I[eﬁCTBHC KHUIAKOCTH M Ia3a Ha HOpr')KéHHOG B HHX

teno. BelTankuBaromias (apxumenoBa) cuiia. 3aKOH




Apxumena

4.8

[ImaBanue ten. Bo3ayxoriaBanue

4.9

[IpakTudeckue pabOTHI:

HccnenoBanne 3aBUCHMOCTM Beca Tejla B BOJIE OT
o0béMa TOrpyx EHHOW B JKUIKOCTh YACTH Tela.
OmnpeneneHye BBITAJIKUBAIOLIEH CUIIBI, JEHCTBYOLIEH
Ha TeJlo, MNOrpyxEéHHoe B KuAKocTb. [IpoBepka
HE3aBHCUMOCTH BBITAJIKUBAIOLIEN CUJIBI,
JICUCTBYIOIIEH HA TEJO B KUIAKOCTH, OT MACChI TeJa.
OnbITHI, JEMOHCTPUPYIOLIUE 3aBUCUMOCTh
BBITAJIKUBAIOIIEH CHWJIbI, JCHCTBYIOLIEH Ha TEJIO B
KHUJKOCTH, OT 00bEMa MOrpyKEHHOM B KHUAKOCTH
YyacTU Tejla HU  OT  IUIOTHOCTH  KUIKOCTH.
KoHcTpynpoBanue apeoMmeTpa WM KOHCTPYUPOBAHHE

JIOJKU U OIIpENIETIEHUE €€ IPy30I0bEMHOCTH

4.10

®usznueckue  SABIEHUS B  MPUPOJAE:  BIMSHUE
atMOocepHOTO JaBJieHWs Ha JKUBOW OpPTraHU3M,

IUIaBaHUE PHIO

4.11

TexHudyeckue yCTpPOWCTBA: COOOIIAIOIIMECS COCYBI,
YCTPOMCTBO BOJAONPOBOAA, T'MAPABINYECKUM Ipecc,
MaHOMeETp, 0apoMeTp, BEICOTOMEp, MOPIIHEBOK Hacoc,

apeoMeTp

PABOTA, MOITHOCTD, DOHEPT YA

5.1 Mexanudeckas pabota

52 MexaHnndeckast MOIITHOCTD

53 [IpocThie MeXaHM3MBI: pbIUAr, OJIOK, HAKIOHHAS

. ockocThb. [IpaBuiio paBHOBeCUs pbluara

5.4 [IpumeHeHne mpaBuiia paBHOBECHS phlyara K OJIOKy
«3onoroe  mpaBuiIo»  MexaHMkH. KoaduuueHt

5.5 MOJIE3HOTO JIEUCTBUS MEXaHU3MOB. [IpocTeie
MEXaHU3MBI B OBITY U TEXHUKE

5.6 [loTenuumanpHast SHEPrUU Tea, MOJHATOTO HaJ 3eMIEN

5.7 Kunernueckas sHeprust

5.8 [losnHasg mMexaHuueckas 3Heprusi. 3aKOH U3MEHEHUs U




COXpaHCHUA MEXaHHYeCKOM QHCPIUH

[IpakTryeckue paboOTHI:

##tPar#H##Onpenenenne paboTbl CUWIBI TPEHUs NpHU
- PaBHOMEPHOM JBW)KCHHH Teja II0 T'OPU3OHTAJIbHOU
. OBepXHOCTU. lccnenoBanue ycioBH paBHOBECHS
ppraara. M3mepenne KIIJI HakIOHHOM IUIOCKOCTH.

I/IsyquI/Ie 3aKOHa COXPAaHCHUA MEXaHUYECKOH OHEpPIruun

510 dusznueckue SIBICHHUSI B npupoc: pbHaru B TCJIC
YCIO0BCKa

TexHuueckue yCTpOICTBA: pblYar, MNOABWKHBIA U
5.11 HETMOJBMKHBIA ~ OJIOKM,  HAKJIOHHAas  IJIOCKOCTb,

IMPOCTHIC MCXAaHNU3MbI B 6I)ITy

MMPOBEPSIEMBIE HA OI'D I10 ®U3UKE TPEBOBAHUS K
PE3YJBHBTATAM OCBOEHHUS OCHOBHOM OBPA3OBATEJBHOMN
ITPOI'PAMMBI OCHOBHOI'O OBIIIET'O OEPA30OBAHUS

Kon
NpoBepPsIeMOro
TpeOoOBaHMS

IIpoBepsiemble TpeGOBaHUS K NPeIMETHBIM pe3y/ibTaTaM
0230BOr0 YPOBHsSI OCBOCHHS OCHOBHOI 00pa30BaTeJbHOI
MpOrpaMMbl OCHOBHOTI0 00111ero o0pazoBanus Ha ocHoBe PI'OC

[lonumanue ponu  (pu3MKM B  HAydyHOW KapTUHE  MHUDA;
c(OPMHPOBAHHOCTh 0a30BBIX MPEJCTABICHUA O 3aKOHOMEpPHOU
CBSI3M U NI0O3HABAEMOCTH SIBJICHUM NPUPOABI, O POJIM SKCIIEPUMEHTA B
¢uzuke, o cucremoodOpasymoueil ponu QUIMKA B Pa3BUTHH
€CTECTBEHHbIX HAyK, TEXHHUKHM U TEXHOJOIHH, 00 3BOJIIOLUHU
(GU3NYEeCKUX 3HAHUN M UX POJIM B LEIOCTHOH €CTECTBEHHOHAYYHOU
KapTMHE MMpa, O BKJIaJ€ POCCUHCKHUX U 3apyOekHbIX YUYEHBIX-
(U3MKOB B pa3BUTHE HAYKH, OOBSICHEHUE MPOLIECCOB OKPYKAIOIIETO

MHUpa, pa3BUTHEC TEXHUKU U TEXHOJIOTHI

3HaHUA O BUJAAX MaTepuM (BELIECTBO U I0JIE), O JBMKEHUU Kak
croco0e CyIIecTBOBaHMS MaTepuu, 00 aTOMHO-MOJIEKYJISIPHOMR
TEOPUU CTPOEHUS BELIECTBA, O (U3NYECKOM CYUIHOCTH SBJICHUUN
npupoabl  (MEXaHWYECKHX, TEIUIOBBIX, JJEKTPOMAarHUTHBIX U

KBaHTOBBIX); YMCHHUC pa3jindaTb SBJCHHUA 110 OINMCAHUIO HX




XapaKTepHBIX CBOMCTB W HAa OCHOBE OIMBITOB, AEMOHCTPUPYIOIINX
JaHHOE (PU3MUECKOE SBJICHHE; YMEHHE PAcllO3HABaTh INPOSBICHHUE
M3YYEHHBIX (U3NYECKUX SBJICHHUI B OKPY’KAIOIIEM MHUPE, BBIICISISA

UX CYILECTBEHHbIE CBOMCTBA (ITPU3HAKH)

B.HaI[eHI/IC OCHOBaMHU IOHSATHUMHOIO arrapara U CHUMBOJIMYECKOI'O
SA3bIKA (1)I/IBI/IKI/I H HUCIIOJB30BAHUEC UX IJIA PCIICHUSA y‘—Ie6HI)IX 3aaa4,
YMCHHUEC XapaKTCpU30BaATb CBOMCTBaA TCII, (I)PBPI‘IGCKI/IC SABJICHUA U

MPOIIECCHI, UCTTIOJIB3YS HYyHAAMEHTAIBHBIC U YMITUPUUYECKUE 3aKOHBI

YMeHue onuchiBaTh H3Y4YEHHBIE CBOWCTBA Tel U (PU3MUECKHE

SIBJICHUS, UCIIOJIb3Yy S (1)I/I3I/I‘IGCKI/IC BCINYHHBI

Brnagenne ocHOBaMM METONOB HAY4YHOI'O IIO3HAHHUA C Y4ETOM
coOJTr0IeHUsI TPaBUJT OE30MIACHOTO TPyJa: HAOMI0AeHHE (PU3MUECKIX
SIBJICHUI:

YMEHHE  CaMOCTOSTENIbHO  cOOMpaTh  SKCIEPUMEHTAIBHYIO
YCTaHOBKY M3 JaHHOTO Habopa o0OOpyAOBaHUS IO WHCTPYKLUH,
ONMCHIBATHL XOJ ONbITA W 3alMChIBaTh €r0  pe3yJbTaThl,
(hopmynupoBaTh BIBOJBL;

MPOBEJIEHUE TMPSIMBIX M KOCBEHHBIX HW3MEpPEHUH (U3NYECKUX
BEJIMYMH: YMEHUE IUIAHUPOBAaTh M3MEPEHUS, CaMOCTOSITEIbHO
coOuparh HSKCHEPUMEHTAIBbHYIO YCTAaHOBKY IO HHCTPYKIIHH,
BBIUHCIIATh 3HAYEHHE BEJIMYMHBI U aHAJIW3UPOBATh IOTYYECHHbIE
pe3yapTaTel € Y4YETOM 33JaHHOM IMOTPEIIHOCTH pEe3yJIbTaTOB
U3MEPECHUH;

MIPOBEJICHUE HECIOXKHBIX HSKCIEPUMEHTAJIbHBIX HCCIIEI0BaHUI;
CaMOCTOSITENIbHO COOMpaTh OSKCIEPUMEHTANBHYIO YCTAaHOBKY H
MIPOBOAUTH  WCCJIENOBAHUE 10  HWHCTPYKLUUH, IPEACTABIATH
MOJTy4YE€HHbIE 3aBUCUMOCTU (PU3MUECKUX BEJIMYMH B BHJIE TaOIUI U
rpaduKOB, YUYUTHIBATh IOTPEIIHOCTH, JeJaTb BBIBOABI  I10

pe3yJsibTaTaM HCCle0BaHUS

[lonnmanue  XapakTepHBIX  CBOMCTB  (U3MYECKUX  Mojeneit
(MarepuanbHas TOYKa, aOCOIIOTHO TBEPJIOE TEJI0, MOJEIU CTPOCHUS
ra3oB, JKUJKOCTEW W TBEPABIX Tel, IJIaHETapHas MOJENb aroma,
HYKJIOHHAasi MOJIe/Ib aTOMHOTO 57jpa) U YMEHHE NMPUMEHATh UX s

00BsICHEHUS (PU3MUECKUX MPOIIECCOB

YMmenne o0bICHATh (PU3NYECKHE MPOIECCHl U CBOMCTBA Tell, B TOM




Yylyclie MU B KOHTEKCTE CHUTYyallMil MpPaKTHKO-OPUEHTUPOBAHHOTO
XapaKkTepa, B HaCTHOCTH, BBISABJIATL MPUIUMHHO-CIICACTBCHHBIC CBA3HU
U CTpOUTh OOBSCHEHHE C ONOpPOM Ha U3Y4YEHHBIE CBOWCTBA
(bu3nuecKkux SBICHUN, (U3MUECKHUE 3aKOHBI, 3aKOHOMEPHOCTH U

MOJACIIN

YMenne pemath pacu€THble 3amauu (Ha 0aze 2 — 3 ypaBHEHHI),
UCTONB3Ysl 3aKOHBI U (POpPMyJbI, CBS3BIBAIOIIME (PU3UUECKHUE
BEJIMYMHBI, B YAaCTHOCTH, 3alMCHIBATH KPATKOE YCJIOBUE 3a/1a4H,
BBISIBJISITH HEJIOCTAIOILIUE JIaHHBIC, BHIOUpATh 3aKOHBI U (OPMYIIBI,
HeoOXoauMBbIe Jiss €€ pEeIIeHUs, WCIOJIb30BaTh CIPABOYHBIC
JAHHbIE, IPOBOJUTH pACUYETBI M OLIEHUBATh PEATUCTUYHOCTD
MOJIyYeHHOTO  3HAueHUs  (U3MYECKOM  BENUYHMHBI;  YMEHHE
OTIPEIEIIATh PA3MEPHOCTH (PU3UYECKON BETMYHUHBI, TTOJYYCHHOU MPHU

pCUICHUH 3a/la9r

YMeHHe XapakTepu3oBaTh IPUHLUIBI JCHCTBUS TEXHHUYECKUX
YCTPOMCTB, B TOM YHCIIE OBITOBBIX MPUOOPOB, W MPOMBIIIICHHBIX
TEXHOJIOTUYECKUX TPOIECCOB MO MX OMHCAHHIO, HCIIOIb3Ys 3HAHUS
0 CBOHCTBax (PU3MUECKUX SBJICHUH U HEOOXOAMMBIC (HU3UUECKUE

3aKOHOMEPHOCTHU

10

YMeHue HCIonb30BaTh 3HaHMS O (U3MYECKUX SBJICHUAX B
MOBCETHEBHOM KHM3HM sl obOecriedueHUs 0e30MacHOCTH MpHU
oOpamieHud Cc  OBITOBBIMM ~ NpHOOpaMH U TEXHUYECKUMHU
YCTPOMCTBAMH, COXPAHEHHUS 3/I0pOBbsI U COOJIOACHUS HOPM
9KOJIOTMYECKOT0 TOBEJIEHUS B OKpY’)KaloIIel cpene; MOHUMaHue
HE0O0XOIMMOCTH NMPUMEHEHHs AOCTHKEHUH (U3UKU U TEXHOJIOTMH

AJIg palluOHAaJIBHOT'O NPUPOAO0IIOJIBb30BaAHUSA

11

OnbIT MoOMCKa, MPeoOpa3oBaHHUS W MPEICTABICHHUS WH(POPMALUU
(U3NYECKOTO COJEP)KaHMsI C KCIOJIB30BaHHEM HH()OPMAIMOHHO-
KOMMYHHKATHUBHBIX TeXHOHOFHfI; YMCHUC OLICHUBAThH
JIOCTOBEPHOCTH TMOJTYYEHHON MH(POpPMalUu HA OCHOBE MMEIOIIMXCS
3HAHUW W JOTMOJHUTENIBHBIX HCTOYHHKOB, YMEHHE HCIIONb30BATh
MPU  BBIMIOJIHEHUH  YYEOHBIX 3alaHUi  HAYYHO-TIOMYJISIPHYIO
AUTEpaTypy (HPU3MYECKOTO COACPIKAHUS, CIPABOYHBIC MaTepHUAIIBI,
pecypcel cetu VIHTEepHEeT, BiajeHWE O0a30BBIMH  HaBBIKAMH
npeoOpazoBanusi WH(POpPMANMA W3 OJHOM 3HAKOBOW CHCTEMBI B

APYI'YHO; YMCHHUC CO31aBaTb COOCTBEHHBIC ITUCHMCHHEIC U YCTHBIC




COO6H.I€HI/IH Ha OCHOBC I/IH(i)OpMaI_II/II/I N3 HCCKOJIBKUX MCTOYHHUKOB




IHEPEYEHD 2JIEMEHTOB COAEPKAHUA, IIPOBEPAEMBIX HA OI'D
O ®U3UKE

Kon IIpoBepsieMblii 3JIeMEHT COAEPKAHUS

1 MEXAHUWYECKUE ABJIEHUA

{1 Mexannueckoe JBwkeHue. MarepuanpHas Touka. Cucrema orcuéra.
OTHOCHTENBHOCTD NBUKECHUS

PaBHOMepHOE 1 HepaBHOMEpHOE aBMKeHHE. Cpeansis ckopocTb. Dopmyna s

1.2 BBIYMCIICHHSI CpeIHEH ckopocTu: v = S/t

PaBHOMepHOG HpSIMOJ'II/IHCI\/JIHOG JABHXKCHHC. 3aBHCUMOCTD KOOpAWHATEI TCJIa OT
BPCMCHH B CJIy4a€ paBHOMCPHOI'O HpHMOJ’IHHCﬁHOFO JABUKCHUA:

A
13 xX(7)=x, +ut
I'paduku 3aBUCMMOCTH OT BpEMEHHU JIs MPOEKIHUU CKOPOCTH, MPOECKIUU
nepeMCeIICHud, IIYTHU, KOOpAWHATBI IIPpU PABHOMCPHOM HpHMOJ’IHHCﬁHOM

JABMKCHUN

3aBUCUMOCTh KOOPJMHATHI T€Jda OT BPEMEHH B Ciydae PaBHOYCKOPEHHOTO

HpHMOHHHCﬁHOF O IBH)KCHUA:

-S‘x':f:l =1|-'.|;|__ * f_ax *

(] iy

q)OpMy.TILI IJId MPOCKIHMU NCPEMCHICHUA, MPOCKIHWU CKOPOCTHU U MNPOCKIUH

YCKOpPEHHS ITPU PAaBHOYCKOPEHHOM MPSIMOJIMHEWHOM JIBUKEHUH

.

1.4 s.(D=vy,t+a, L
2
v () =v,, +a,-t,
a,(f) =canst,
U:I: - u-_l.: =2a,s,

I'paduku 3aBUCUMOCTH OT BpPEMEHM Ui MPOCKIUH YCKOPEHHS, MPOCKIUH
CKOPOCTH, NPOEKIUH IEepEMELIEHUs, KOOPAUHATBI IIPM PaBHOYCKOPEHHOM

HpHMOHHHeﬁHOM JBHXXCHHUH

1.5 CBoboaHoe nagenue. GopMyIibl, OMUCHIBAIOIINE CBOOOHOE MaieHHe Teja Mo

BCPTHUKAIA (I[BI/I)KGHI/IC TCJIa BHU3 HJIKM BBCPX OTHOCUTCIIHBHO IMOBCPXHOCTHU

3eminu). I'paduku 3aBUCHMOCTH OT BPEMEHHU JJIsl NPOEKIMH YCKOPEHUs,




IMPOCKOHMU CKOPOCTH W KOOPAUHATHI IIPH CBO6OI[HOM nmagcHumn TcCjia II0

BEPTUKAIN

CKopocTh paBHOMEPHOTO JBMXKEHHS Tejla MO OKpyxHocTtu. Hampasnenue
CKOPOCTH.
@dopmyna A BEIUKCICHHUS CKOPOCTH Yepe3 PanyC OKPYKHOCTH U MEPHOJ]
oOpareHus:

2MR

T

LenTpocTpeMuTenbHoe yckopeHue. HampaBieHue LIEHTPOCTPEMUTEIBHOTO

yckopenusi. Dopmyria 1t BBIYMCIECHUST YCKOPEHHUS:

1.6
2
L L
% R
dopmya, CBSI3bIBAIOIIAs IEPUOJ] U YACTOTY OOpaIIeHHUS:
V= .
.
Macca. ITnotHocTh BemecTBa. @opmyiia 1l BBIYUCICHHS TIIOTHOCTH
i m
1.7 V
1.8 Cuna — BektopHas gusnueckas BenuunHa. CloKeHHe CUIl
1.9 SIBnenue nnepnuu. Ilepsslii 3akoH HeroToHA
Bropoii 3akoH HeroToHa:
F=m-a
1.10
CoHarpaBIeHHOCTh BEKTOPa YCKOPEHHUS TeJla M BEKTOPa CHIIbI, ICUCTBYIOIICH
Ha TeJo
B3anmopencreue ten. Tperuit 3akon Herorona:
1.11 F2—>1=_Fi—}2
1.12 Tpenue mokos W TpeHue CKoJbkeHus. DopMyrna mig BBIYMCICHUS MOIYJIS

CHJIbI TPCHUSA CKOJILKCHUA:




1.13

Hedbopmarus Tema. Yopyrue u Heynpyrue aedopmarnuu. 3aKOH yHpyrou

nedopmaruu (3akoH ['yka):

F=k-Al

BCCMI/IpHOG TSATOTCHHE. 3aKOH BCEMHUPHOI'O TATOTCHUA:

My - M4
'L
Cuna TspKecTd. Y CKOpeHHe CBOOOIHOTO A CHHMS.
1.14
®dopmyna A7 BRIYUCICHUS CHIIBI TshKeCTH BOIHM3M moBepxHocTH 3emuu: F =
mg.
JBuxenue nnanet Bokpyr Connua. [lepBas kocMuueckast CKOpOCTb.
HesecomocTs u neperpysku
Nmmynsc Tena — BekTopHas (pu3uvecKas BeIMYnHa.
1.15 p=mo
Nmnynsc cucremsl Ten. M3meHenune umiryiabca. UMmynbe cuisl
3aK0H COXpaHEHUsI UMITYJIbCA JJIs1 3AMKHYTOM CUCTEMBI TEI:
1.16 p=nyUy +m, Ly =const
PeaktuBHOE IBUXKEHUE
Mexannueckasi pabora. @opmyia ajsi BBIYUCICHUS PaOOThI CHIIBIL:
A=Fsoosa
Mexanudeckasi MOIHOCT:
1.17
Rl a
I
1.18 Kunernueckas n noreHuanbHas 3Heprus. @opmMysia 171s BBIYUCICHUS

KUHETHYECKOM OHCPTHHU:




TeopeMa 0 KHHETHYCSCKOM OHCPI'UH. CDOpMy.]'Ia JJIA BBIYUCIICHU A
HOTGHHH&HBHOﬁ OHCPIUu TCjid, MOAHATOIO

Hag 3eMIéit:

E_=meh
_P =

Mexanndeckas SHEpPIusi:

E=E;+E p
1.19 3aKOH COXpaHEeHMsI MEXaHNYeCKOM 3Heprun. @opmysia ajs 3aKoHa
COXpaHEHUsI MEXaHUYECKON PHEPTUU B OTCYTCTBUE CHII TpeHUs: £ = const.
[IpeBparieHue MEXaHMYECKON SHEPTUU MPU HATTMYUHU CHIIBI TPCHHUSL.
[IpocThie MexaHU3MBI. «3010TOE IPABUIIO» MEXAHUKHU.
Poraar. Momenrt cunbi: M - FIL.
VYcnoBue paBHOBECUS pblyara:
M +M, +..=0
1.20
[ToasrxHBIN 1 HeMOABWKHBIN O0510Kku. KITJ] mpocThIx MEXaHU3MOB,
= ‘411;‘4133333
A&npmaﬂﬂaﬂ
JlaBiienue TBEpOTO TENA.
@opMya 11 BBIYMCIICHHS 1aBJICHHs TBEPIOTO Tena:
_F
P= 5
191 [aBnenue raza. ATmocepHoe 1aBleHuE.
' I'uapocTaTudeckoe 1aBiieHUE BHYTPH KUIKOCTH.
@opMyna 175 BBIYMCIICHHUS] 1aBJICHUS] BHYTPH KUIKOCTH:
P=pgh+Dp,
1.22 3akoH [lackans. ['mnpaBaudeckuii mpecc
1.23 3akoH Apxumena. dopMmyna g ONPENCICHUS BBITAIKABAIOIIEH CHIIBL,

)Iel\/’ICTBy'IOH_[eﬁ Ha TCJI10, HOFp}/)KéHHOG B XXUJIKOCTb MJIM ra3:

F_i_lgm. :ng




Ycnosue nnaBanus Tena. [lnaBanue CyA0B U BO3YXOIIIIABAHHUC

1.24

MexaHndeckue KojaeOaHus. AMHJ’II/ITy,Ha, nepuoa MU 4YacrtorTa KoJIe0aHMuii.

®dopmyiia, CBSA3BIBAIONIAS] YACTOTY M NEPUOJ KOJICOAHUI:

1.25

MareMatnueckuii ¥ IPYKUHHBIA MasTHUKU. [IpeBpaieHue sHepruu Ipu

K0J1€0aTeIHLHOM ABHKEHUH

1.26

3aryxatomue kojaebanus. Bernyxnennsie konebanus. Pezonanc

1.27

Mexanudeckye BOJIHBI. HpO,I[OJ'IBHBIe " IOIICPEYHBIC BOJIHEI. I[J'II/IHa BOJIHBI 1

CKOPOCTb paCIIPOCTPAaHEHUS BOJIHBI:

h=v-T

1.28

3By1(. FpOMKOCTL " BBICOTA 3BYKa. OTpa)KCHI/Ie SBYKOBOﬁ BOJIHBI Ha T'paHUIIC

IByX cpell. IHppa3Byk U ynbTpa3ByK

1.29

Ipaxmuuecxkue pabomoi

N3mepenue cpeaHeil MIOTHOCTH BELIECTBA; apXMMEIOBOW CHIIBI; KECTKOCTHU
MPYXXUHBL, KO (UIIMEHTa TPEHUST CKOIBKEHUS; PaOOTHI CHIIBI TPEHUS, CHIIBI
YOPYTOCTH; CPEAHEH CKOPOCTH JBMXKCHHS OpycKa M0 HAKIIOHHOW IIOCKOCTH;
YCKOpEHUsi OpyCKa TpH JBIKEHUH TI0 HAKJIOHHOW IUIOCKOCTH; YacTOTHI U
neproja KoJeOaHWH MaTEeMaTHYeCKOTO MasTHHKA; YacTOTHl M IepHoja
KojeOaHUi TMPYKUHHOTO MAasSTHHKA; MOMEHTAa CHIIbI, JEWUCTBYIOIIETO Ha
peryar; paboOThl CHJIBI YIPYTOCTH TMPH TOIBEME Tpy3a C IOMOIIBIO
HETOABIKHOTO OJI0Ka; pabOThl CWJIBI YIPYTOCTH TPU MOIBEME Tpy3a ¢
IMOMOIIBIO TTOJBMKHOIO OJI0Ka.

HccnenoBanue 3aBUCHMOCTH apXHMEIOBOM CHJIBI OT 00BbEMa MOTrpyKEHHOMN
YacTH Tejla M OT IIIOTHOCTH JKMOIKOCTH, HE3aBHCHMOCTH BBITAIIKMBAIOIIEH
CWJIBI OT MacChl Teja; CHJIBI TPCHHS CKOJIBKEHHUS OT CHIJIBI HOPMAaJLHOTO
JMaBJICHUS W OT pOJa TMOBEPXHOCTH; CHJIBl YNPYTrOCTH, BO3HUKAIOIIEH B
MPY>KUHE, OT CTENeHW AcopMaIii NPYKHHBI; YCKOPEHUsS Opycka OT yria
HaKJIOHA HAIPABJISIOIIEH; Meproa (4acTOThl) KOJICOAHUH HUTSHOTO MasTHHKA
OT JJIUHBI HATH; TIEPUOJIa KOJeOAHUN MPYKUHHOTO MAsiTHUKA OT MacChl rpy3a
1 KECTKOCTH TPYKHHBI; HCCICIOBAaHUE HE3aBHCHMOCTH TepHoja KoieOaHui

HUTAHOT'O MAasATHUKA OT MACChHI I'py3a. HpOBepKa YCJIOBUS PAaBHOBCCHA pblvara

1.30

Dusuueckue A6NEHUS 8 npupoc)e: OpuUMEpPLl ABHUXXCHUA C PaA3JIMYHBIMHA

CKOPOCTSIMH B KMBOM M HEXKUBOU IPUPOJE, NTEUCTBUE CUIIBI TPEHUS B IPUPOJIE




U TEXHUKE, NPUIUBBI U OTIUBBI, JBIKeHHE TIaHeT CONHEYHON CHCTEMBI,
PEaKTHUBHOE JBU)KEHHE >KMBBIX OpPraHU3MOB, pblYyard B TeEJIE YeEJIOBEKa,
BIMSIHME aTMOC(EpHOro [aBieHUS Ha KUBOM OpraHu3M, IUIaBaHUE PbIO,
BOCIIPUSTUE 3BYKOB J>KMBOTHBIMH, 3E€MIJIETPSICEHUE, CEHCMUYECKHE BOJIHBI,

LlYHaMH, 3XO0

Texnuueckue yCWlpOlZCWlGd.' CIIMAOMETP, AATYHUKHU ITOJIOKCHHA, PACCTOAHUA U
YCKOpPpCHUS, AUHAMOMCTpP, IMMOALIMIIHWUKH, PAKCTHI, pbIyar, MOJBIIKHBIA M

HGHOILBH)I(HLIﬁ 6J'IOKI/I, HAaKJIOHHAasA IJIOCKOCTb, NPOCTHIC MCXAaHHU3MbI B 6I)ITy,

131 cooOuiaronmecst cocy/ipl, yCTpOHCTBO BOJONPOBOAA, I'MJIPABINYECKUI Hpecc,
MaHOMETp, OapoMeTp, BBICOTOMEp, MOPIIHEBOW HACOC, apeoMeTp, 3XOJOT,
HCIOJIb30BAaHUE YIbTPa3BYKa B OBITY U TEXHUKE

2 TEITJIOBBIE ABJIEHUA
OCHOBHBIE TOJIOKEHHMS MOJIEKYJIIPHO-KUHETUYECKOH TEOpUH CTPOCHHUS

2.1 BemecTBa. Monenu TBEPAOTO, KHUIKOTO M Tra3o00pa3HOr0 COCTOSIHUN
BemlecTBa. Kpucramnmmueckue u amopgHble Tena

55 JlBmwxkenue wactul BemiecTBa. CBsA3b CKOPOCTH JBWD)KEHUS YacTHIl C

' temreparypoil. bpoynoBckoe nBmxenue, nuddysus

23 CMauuBaHuE U KalWUISIPHBIE SIBICHUS

24 TemioBoe paciivpeHue u cxarue

2.5 TemoBoe paBHOBECHE

26 Buytpennsas sueprusa. PaGora u Teruionepenada Kak crocoObl U3MEHEHUS

' BHYTpEHHEH SHepruu

2.7 Bunel Tenonepenayn: TeNI0ONPOBOJHOCTh, KOHBEKLUS, U3TyUEHHUE
Harpesanne u oxsaxzaeHue t1en. KonuuecTBO TemoThl. Y aenbHas
TEILNIOEMKOCTb:

2.8 - \

QO=cm\t,—1,)
3aKOH COXPAaHEHHUs PHEPIHMM B TEIUIOBBIX IpOIECcCax. Y PABHEHHE TEIIOBOTO
Oananca:
2.9
Q1 _Qz +...=0
2.10 Ucnapenune m konnpeHcauus. M3MeHeHHME BHYTPEHHEH 3HEPTUM B IPOIECCE

HCIIapCHUA W KOHACHCAIWMH. Kunenne KHUJIKOCTH. yz[eﬂbHaﬂ TCILIOTa




napooOpazoBanusi: L = O/m

2.11

BrnaxnocTs Bo3ayxa

2.12

[InaBnenue wu kpucrammzauug. V3MeHeHHe BHYTpPEHHEW SHEpPIUd IpHU

TUTaBJICHHUU U KpUCTAJIJIN3alluN. YILGJIBHEUI TCIIJIOTA IIJIaBJICHUA:

59

A==
m

2.13

BHYTpeHH}I}I OHEpIrUsa CropaHuvus TOILIMBA. VYaenpHas TeIwiora Cr OpaHud

ToruMBa: ¢ = OQ/m

2.14

[Ipunuuns! padots! Temnosbix asurareneil. KITJ[ teroBoro npuratens

2.15

Ipaxmuueckue pabomul

W3mepenue yaenbHON TEMIOEMKOCTH METAIUTMYECKOTO LIMIIMHAPA; KOJIUYECTBA
TEIUIOTHI, MOJYYEHHOTO BOJOH KOMHATHOH TeMmepaTypbl (UKCHPOBAHHOM
MaccCpl, B KOTOPYHO OIIyIIlEH HarpeThlii LWIMHIDP; KOJUYECTBA TEIUIOTHI,
OTJaHHOI'0 HArpeThIM LWIMHAPOM, II0CJIE OIyCKAaHUs €r0 B BOAY KOMHATHOU
TEMIIEpaTypbl; OTHOCUTEIBHOM BIIAJKHOCTU BO31yXa; YACJIBHONW TEIUIOTHI
wiaBjieHuss Jnbaa. lMccrnenoBaHue W3MEHEHHs TeMIEpaTypbl BOIBI  IIPU
Pa3IMYHBIX yCIOBHAX; SIBICHUS TEIIOOOMEHA MPH CMEIIMBAHUH XOJOIHON H

FOqueﬁ BOJKI; ITponecca uCcrnapCHus

2.16

Qu3zuueckue A61eHUs 8 npupooe: TTOBEPXHOCTHOE HATSHKEHUE U KalUJUIIPHBIC
SIBJIIGHUSL B IIPUPOJIE, KPUCTAILIBI B IIpUpoe, u3inydeHue CoiHIa, 3aMep3aHue

BOJIOEMOB, MOpCKHE OpH3bI; 00pa3oBaHKE POCHI, TYMaHa, HHEs, CHETa

2.17

Texnuueckue  ycmpoucmeqa:  KallWUIAPBL,  NPUMEPHl  HCIOJIB30BAHUSA
KPUCTAJUIOB, >KUAKOCTHBIM TEPMOMETp, JaT4MK TEMIIEpaTypsl, TEpPMOC,
CHUCTEMa OTOIUIEHUS JOMOB, TMTPOMETpPBI, NCUXPOMETp, MapoBas TypOuHa,

ABUTATCJIb BHYTPCHHCTO CrOpPaHUsA

OJIEKTPOMATI'HUTHBIE ABJIEHUA

3.1

Onexrtpusanus Tei. /[Ba BUa 3JIEKTPUUECKUX 3apsiioB

3.2

B3aumoneiicTBue 3apspkeHHBIX Tell. 3akoH Kynona

3.3

3aKOH COXpaHEHHMsI ITEKTPUUCSCKOTO 3apsiia

3.4

Onexktpuueckoe mnoiae. Hanpsx€HHOCTh anektpuyeckoro monst. [IpuHiun

CYTIEPIO3UIINH JIEKTPUUECKUX MOJIeH (Ha KaYeCTBEHHOM YPOBHE)




Hocurenn QJICKTPHUYCCKUX 3apsa0B. I[eﬁCTBHe QJICKTPHUYCCKOI'O IIOJIA Ha

3.5
3eKTpUUeCcKue 3aps/ibl. [[pOBOAHUKY U AUIIEKTPUKHU
[TocTostHuBIN dnekTpuueckuid Tok. [ledicTBus snexkTpuyeckoro Toka. Cuta
Toka. Hanpsixenue.
3.6 I=q/t,U=A4/4
DIEeKTPUYECKOE COMPOTUBIICHUE. Y ACIBHOE ANEKTPUIECKOE COMTPOTUBIICHHE:
3.7 R =pl/S
1.8 3akoH Oma a5 y4yactka snekrpudeckoit nenu: = U/R
[TocnenoBarenbHOE COETMHEHHE TPOBOAHUKOB:
- TT—=TT - R—
I :j-}.. '[z' —'["l _'[z'-}.. R—Rl _R-}
3.9 [TapannenbHOE CO€IMHEHNE TPOBOHUKOB PABHOTO CONPOTUBICHUS:
U=U;:;I=I+1;R=—.
ST ST 2
CwMmenanHble COeIMHEHUS TIPOBOHUKOB
Pabora 1 MmoutHOCTb AnekTpuueckoro Toxka. A = Ult, P = Ul
3.10
3akon J[xoyns — Jlenia:
3.11 2
: O=I"-R-t
312 OnbiT Opcrena. MarHuTHOE ToJie TMPSIMOTO MPOBOJAHUKA C TOKOM. JIMHUUM
MAarHUTHON MHAYKIIUU
313 MarauTHOEe mMoJie MOCTOSHHOTO MarHurta. B3anmonencTBHe IMOCTOSHHBIX
MarHuTOB
3.14 JlelicTBME MAarHUTHOTO TOJIS1 HA TPOBOJHUK C TOKOM
3.15 OnbiThl Papajes. SABneHue 3eKTpoMaraHuTHON nHaykiuu. [Ipasuiio Jlenna
3.16 Ipakmuueckue pabomol

W3mepeHne  DIEKTPHUYECKOTO  CONMPOTHBICHHS  PE3UCTOPA;  MOIIHOCTH
ANIEKTPHUYECKOTO TOKA; PabOTHI AIEKTPHUUECKOTO TOKA.

HccnegoBaHne 3aBUCHMOCTH CHIIBI TOK4, BO3HHUKAIOHOICI'O B IIPOBOAHHKE




(pe3ucTopbl, JaMIoyka), OT HampsHKeHWs Ha KOHIAX IPOBOJHHUKA,
3aBUCUMOCTH COMNPOTHUBIIEHUS OT JUIMHBI TPOBOJHUKA, IUIOIIA[A €ro
MOTNIEPEYHOT0 CEYEHUS U yJIeTHbHOTO COMPOTHUBIICHUS.

[IpoBepka npaBuia AJig SJAEKTPUUECKOTO HAMIPSKEHUS MIPU TIOCIIEI0OBATEILHOM
COCIMHCHUHM TIPOBOJHUKOB; TpPAaBWJIA JJISI CHUJIBI DJIEKTPUUYECKOTO TOKA TPHU

MnapaujieJ;ibHOM COCAUHCHUHN ITPOBOAHHUKOB (pe3I/ICTOpBI n naMnqua)

Qusuueckue A6NeHUs 8 npupoode: SIEKTPUUYECKHE SIBICHUA B aTMmocdepe,

3.17 AJIEKTPUUYECTBO KHUBBIX OPraHW3MOB, MarHUTHOE TIOJ€ 3eMiu, Japeid
MOJIFOCOB, POJIb MATHUTHOTO MOJIS IJ1s )KU3HH Ha 3eMJie, MOJSIPHOE CUSHUE
Texnuyeckue ycmpoticmea. 3IEKTPOCKOIN, aMIEpPMETp, BOJBTMETP, PeocTarT,
CYETUHUK  DJIEKTPUYECKOW DHEPTUHU, DIEKTPOOCBETUTEIBHBIE  IMPUOOPHI,

3.18 HarpeBaTelIbHbIC ANEKTPONPUOOPHI (mpumeps), AIIEKTPUYECKUE
MPEAOXPAHUTENH, 3JIEKTPOMArHUT, 3JEKTPOJABHUTaTeNlb TMOCTOSHHOIO TOKa,
TeHEePaTOp MOCTOSTHHOTO TOKa

3.19 OnekTpoMarHuTHble BOJHBIL. [1Ikana 351eKTpoMarHuTHEIX BOJTH

3.20 JlydeBast mozenb ceta. [IpsamoniuHeitHOe paclipoCTpaHEHHE CBETa

3.21 3akoH oTpaxeHus ceera. [1nockoe 3epkasno

3.22 [Ipenomnenne cBeTa. 3aKOH NPEIOMIIEHHUS CBETA

3.23 Hucnepcus ceera

304 JIunza. Xon nydeit B nuH3e. @okycHoe paccTosiHue JUH3bL. ONTHYECKas CUIia

' muH3bl: D = 1/F

3.25 I'ma3 xak ontuueckas cuctema. OnTHYECKHE TPUOOPHI
Ipaxmuueckue pabomul
HH#HPar###l13MepeHre ONTUYECKOM CHIIBI coOuparolieil JTUH3bL, (HOKYCHOro
paccrosiHusi coOuparomied JIMH3bI (10 CBOWCTBY paBEHCTBA Pa3MEPOB
npeaMeTa U M300paxeHus, Koraa mpeIMeT pachoyiokeH B ABOWHOM (okyce),

3.26 MoKasartelis MPeJIOMJICHUS CTEKIIA.

###Par###ccnenoBanue cBOMCTBAa M300paXKEHUS, TOJYYCHHOTO C TIOMOIIBIO
coOuparomield TUH3bI;, U3MEHEHUS (POKYCHOTO PACCTOSHUS JIBYX CIOXEHHBIX
JIMH3; 3aBUCUMOCTH YTJIa MPEJIOMJICHHsI CBETOBOTO JIyda OT yrja MajcHUs Ha
TPAHUIIE «BO3AYX — CTEKIIO»
397 Qu3zuueckue senenuss 6 npupoode: 3atmenuss ConnHua u JlyHbl, 1[BeTa Te,
' ONTHYECKUE sIBJIeHUs B atMoc(epe (1iBeT Heba, pedpakius, pamgyra, MUPax)
3.28 Texnuueckue ycmpoticmeéa: OYKHM, TEpHCKoI, ¢oToanmnapar, ONTHUYECKHE




CBCTOBO/bI

4 KBAHTOBEBIE SABJIEHUA
il PagunoaktuBHOCTH. Anbda-, 6eta-, ramma-uznyuyenus. Peakuuu anbda-u Oera-
' pacnana
4o Onwitel Pesepdopna mo paccesauro anbda-dactui. [lmanerapHas Momenb
' aToMa
4.3 CocraB aromHoro siapa. M3oromnst
4.4 [lepuon noxypacmana aTOMHBIX S1ep
4.5 SnepHble peakuuy. 3aKOHBI COXPaHEHUS 3apI0BOI0 U MaCCOBOTO YHCET
Qusuueckue sA61eHUs 6 nNpupode. €CTECTBEHHBIH PaJMOAKTUBHBINA (OH,
4.6 KOCMHUYECKHE JIy4H, DPaJWOaKTUBHOE W3IyYeHHE MPHUPOJHBIX MHHEPAJIOB,
JieiicTBUE paJIMOaKTHBHBIX U3TYYCHUI Ha OPraHU3M YeoBeKa
47 Texnuueckue ycmpoticméa: CHEKTPOCKOI, WHAMBUIYAIbHBIM I03UMETP,

kamepa BunbcoHa, syepHast sHEpTeTHKa




YYEBHO-METOANYECKOE OBECIHHEYEHUE
OBPA3OBATEJIBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI UIS1 YAEHUKA

» dusuka: 7-i1 knacc: 0a30BbIN YPOBEHb: YUeOHUK; 3-€ U3/laHue, nepepadoTaHHOE
[Tepeimkun .M., IBanoB A.W. AxumonepHoe o61iecTBo «M3narenbeTBo

«HpOCBeHIeHI/Ie»

METO/IUYECKHUE MATEPUAJIbI IJISI YUUTEJIA
» dusuka: 7-i knacc: 0a30BbIN YPOBEHb: YUeOHUK; 3-€ U3/laHue, TepepadoTaHHOE
[Teprimikun .M., IBanoB A.W. AxuronepHoe o61iecTBo «M3narenbeTBo

«HpOCBeHICHI/IG»

HU®POBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCBI CETU
HUHTEPHET

bu6nmoreka IJOK
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