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HOACHUTEJBHASA 3AIINCKA

[Iporpamma 10 (¢uU3MKEe Ha YpPOBHE OCHOBHOTO OOIIEro 00pa3oBaHUs
COCTaBJICHA Ha OCHOBE MOJOKEHUA M TpeOOBaHUU K pe3ysibTaTaM OCBOCHHUS Ha
0a30BOM ypOBHE OCHOBHOI 00pa30BaTENbHON MPOrpamMMbl, MPEACTABICHHBIX B
dI'OC 00O, a Taxxe ¢ yuétom ¢eaepanbHOi paboueii mporpaMMbl BOCITUTAHUS U
Konuenuuu npenoaaBanusi yueoHoro npeamera « Ousnkay.

Copnepkanue mnporpaMMmbl 1O (U3MKE HampaBieHO Ha (HOpMUpPOBaHHE
€CTECTBEHHOHAYYHON TIpaMOTHOCTH OOYYAIOIIMXCS W OpPraHU3ALMIO0 H3YYCHHUS
¢u3MKN Ha NAEATETBbHOCTHOM OCHOBEe. B mporpamMme mo (u3HMKEe yYUTHIBAIOTCS
BO3MOYKHOCTH y4yeOHOro mpenMera B peanuzanuu tpedoBanuii ®I'OC OO0 k
IUIAHUPYEMBIM JIMYHOCTHBIM U METANPEIMETHBIM pe3yJibTaTaM OOY4EHHUs, a TAaKKe
MEXIPEAMETHBIE CBSA3M €CTECTBEHHOHAYYHBIX YYEOHBIX IMPEAMETOB Ha YpPOBHE
OCHOBHOTO 00111eTO 00pa30BaHUs.

[TporpamMMma o ¢u3MKe ycTaHABIUBAET paclpeaesieHne yueOHOro MaTepuana
o rojaM o0ydeHus (1o Kjaccam), mpejjiaracT IpUMEPHYIO MOCIEA0BATEILHOCTD
U3yYEHHUs TEM, OCHOBAaHHYIO Ha JIOTHMKE Pa3BUTUS MPEAMETHOIO COACPKAHUS U
yuéTe BO3PACTHBIX OCOOCHHOCTEHN 00yJarommxcs.

[Iporpamma mo ¢Qu3uke pa3zpaboTaHa € UENbIO OKa3aHUS METOJUYECKOM
MOMOIIIH YYUTEIO B CO3/IaHNU paboueii mporpaMmbl IO Y4eOHOMY MPEIMETY.

dusuka SBISIETCA CUCTEMOOOPA3yIOIIUM /ISl €CTECTBEHHOHAYUHBIX Y4€OHBIX
IPEIMETOB, OCKOJIbKY (PU3NYECKUE 3aKOHBI JIEKAT B OCHOBE MPOIIECCOB U SIBICHUH,
U3y4aeMbIX XUMHUEH, ONOJ0oTHEeN, aCTpOHOMHUEH U hu3HUecKoii reorpadueii, BHOCUT
BKJIaJ] B €CTECTBEHHOHAyYHYIO0 KapTHHY MHpa, NMPEIOCTaBIseT Haubojee sICHbIC
oOpa3Ilpl MPUMEHEHHsI HAYYHOTO METOJa TMO3HAHUS, TO €CTh CI0c0o0a MOTydCHHS
JIOCTOBEPHBIX 3HAHUN O MHUpE.

Opnna w3 TIaBHBIX 3a7a4 (PU3MUECKOTO OOpa3oBaHUS B CTPYKType OOIIEro
o0pa3oBaHUs COCTOUT B (POPMHPOBAHUU €CTECTBEHHOHAYYHOW TPAMOTHOCTU M
MHTEpeca K HayKe y 00yJaronmxcs.

Wzyuenne ¢u3ukun ©Ha 0a30BOM ypOBHE TMpENIoJiaracT OBJIAJCHHE
CIIEIYIOIMMH KOMIIETEHTHOCTSAMHU, XapaKTEPU3YIOUIMMH €CTECTBEHHOHAYUYHYIO
I'PaMOTHOCTb:

e HAyYHO OOBSCHATH SBIICHUS;

e OIICHMBATh U TIOHUMATh OCOOCHHOCTH HAYYHOTO UCCIICIOBAHMS,

e UHTEPIPETHPOBATH  JIAaHHBIE W  KCIOJB30BaTh  HAy4YHBIE
JI0Ka3aTeNbCTBA JUIsl TOTY4ESHHSI BHIBOJIOB.

[lenn wusyueHus ¢GU3MKA HA YPOBHE OCHOBHOTO 00I1Iero oOpa3oBaHUS
ompeneneHsl B Konmenmuu mnpenomaBanust ydeOHoro mpenmera «Dusmka» B
oOpa3oBarenbHbIX opraHu3anusx Poccuiickoit ®enepanuu, peaau3yroumx
OCHOBHBIE  00111€00pa30oBaTe/IbHbIE MPOTPAaMMbl, YTBEPKAEHHONW pElICHUEM



Komnernn Munucrepcrsa npocsemenus Poccuiickoit @enepannu (IpoTOKoJ OT 3
nekaopst 2019 r. Ne [TK4BH).
Hean usyuyenus pusuku:

IpHOOpEeTEHHE HHTEpeca M CTPEMJICHHS OOYyYaloluXCs K HaydHOMY
U3YYCHUIO TMPUPOIBI, Pa3BUTHE HX HMHTE/UICKTYaJbHBIX M TBOPYECKHX
CIIOCOOHOCTEIA;

pa3BUTHE MPEACTABICHUI O HAYYHOM METOJIC IMO3HAHUSA ¥ (DOPMHUPOBAHHE
HCCIIEIOBATEILCKOIO OTHOIICHHUS K OKPY KAIOIIUM SIBJICHHSIM;
(bopMHpOBaHKE HAYYHOI'O MUPOBO33PEHHUS KaK pe3yJIbTaTa H3yYCHHs OCHOB
CTPOCHHMS MaTepHH U (hyHIaMEHTAIbHBIX 3aKOHOB (DU3HKHU;
(dbopMUpOBaHHE TPEICTABICHUA O POJIM (U3HKH JUIS Pa3BUTHS JIPYTHX
CCTECTBCHHBIX HAyK, TEXHUKH M TEXHOJIOTHIA;

pa3BUTHEC  TPEJACTABICHUH O  BO3MOXHBIX  cdepax  Oymymien
PO eCCHOHANILHOMN ACATEIBPHOCTH, CBI3aHHON ¢ (DM3UKOM, MOATOTOBKA K
JaJbHEHIIeMy 00yYEHHUIO B 3TOM HaIlPaBJICHUH.

JlocTmkeHne 3THX IeJiel MmporpaMMbl 1O (HU3WKE HAa YPOBHE OCHOBHOTO
o011iero oOpa3oBaHusi 00ECIIEYNBACTCS PEIICHUEM CIEAYIONIUX 3a4a4:

npuoOpeTeHue 3HAHUM O  JAUCKPETHOM CTPOEHHMM  BEHIECTBA, O
MEXaHUYECKUX, TEIUIOBBIX, AJICKTPUUYECKUX, MArHUTHBIX M KBAHTOBBIX
SIBJICHUSIX

NPpUOOPETEHUE YMEHUIN ONMUCHIBATh U OOBSACHATH (DU3UYECKUE SBJICHUS C
UCITI0JIb30BAaHUEM TOJTYYCHHBIX 3HAHUM;

OCBOCHHME METOJIOB PEIICHUS MPOCTEUINUX pacUYETHBIX 3a7ad C
UCITIOJIb30BAaHUEM buznuecKux MOJICIICH, TBOPUYECKHUX u
MPaKTUKOOPHCHTHPOBAHHBIX 3a/1a4;

pa3BUTHE YMEHUW HAOIIOMAaTh IPUPOIHBIC SBIICHUS U BBITIOJHSATH OTIBITHI,
nabopaTopHble pabOTBI M DKCHEPUMEHTAIbHBIC HCCIEAOBAHUS  C
UCIIOJIb30BAaHUEM U3MEPUTETHHBIX TPUOOPOB;

OCBOCHHE MPUEMOB padOThl ¢ MH(poOpMaIell PU3HMUECKOTO COAEpKaHUs,
BKJTFOYAsi HH(POPMAIIUIO O COBPEMEHHBIX JIOCTHKCHUSAX (PU3UKH, aHAIIN3 U
KPUTHYECKOE OIICHMBaHUE MH(HOPMAIIHH;

3HAKOMCTBO €O cepaMu podeCcCHOHATIBHON JIeATeILHOCTH, CBI3aHHBIMU
C (GU3NKON, W COBPEMEHHBIMU TEXHOJIOTHSIMH, OCHOBAaHHBIMH Ha
JTOCTIKCHUSIX (DU3UIECKON HAYKH.

Ha uzyuenne ¢usuku (0a30BbI ypOBEHb) HAa YpPOBHE OCHOBHOI'O OOLIETO

oOpazoBanust oTBouTCs 238 yacoB: B 7 kiacce — 68 yacoB (2 yaca B HeZEN0), B §
KJ1iacce — 68 yacoB (2 vaca B Hezento), B 9 knacce — 102 gaca (3 yaca B HEZEIO).



Peanuzamusi ecTeCTBEHHO-HAyYHOM HampaBlIEHHOCTH pabodeil mporpammbl
yueOHoro npeamMera « Pu3nKa» OCyIIECTBISIETCA C UCIIOIb30BaHUEM 000PYI0OBaHUS
mKoJIbHOTO KBanTopuyma.

[Tpennaraemslii B mporpaMMe no (u3MKe nepeyeHb JabopaToOpHbIX paboT u
OTIBITOB HOCUT PEKOMEHIATENbHBIN XapaKTep, YUUTEb JeIaeT BIOOP MPOBEACHUS
7a00paTOPHBIX PabOT M OMNBITOB C YYETOM HWHIUMBUIYAIbHBIX OCOOCHHOCTEN
o0yJarommxcs, CIUCKa SKCIIEPUMEHTAIbHBIX 3aJaHHi, MpeajaraéMbiX B pamMKax
OCHOBHOT'O FOCYAapCTBEHHOI'0 3K3aMeHa 10 (U3HKE.



COAEPXKXAHUE OBYUYEHUASA
7 KIIACC

Pasznea 1. ®usuka u e€ poib B IO3HAHUM OKPY:KAOLIEr0 MUPA.

®dusnka — Hayka O npupone. SIBneHus npuponabl. PuU3HUECKHUE SIBICHUSA:
MEXaHUYECKHUE, TEIUIOBBIE, JJIEKTPUYECKHUE, MATHUTHBIE, CBETOBBIE, 3BYKOBBIE.

®dusnueckue BennuuHbL. 3MepeHune Qusnmueckux BeauuuH. Puznyeckue
npudopsl. [lorpentHocts u3mepeHuit. MexxayHapoaHasi CUCTEMA €IHMHMII.

Kak ¢usuka u Jpyrue ecTecTBEHHbIE HayKd HW3Y4aloT MPUPOIY.
EcrecTBeHHOHay4YHBII METOJ MO3HAHMA: HAONIOEHUE, IOCTAHOBKA HAay4YHOI'O
BOIPOCA, BBIIBUJKEHUE TUIIOTE3, SKCIIEPUMEHT 110 NMPOBEPKE THIIOTE3, 0OBICHEHNE
HaOmogaemMoro siieHus. Onucanue GU3NUeCKUX SIBICHHI C MOMOIIBIO MOJIEIIEH.

Hemoncmpauuu.

1. MexaHudeckne, TEIUIOBBIE, JJIEKTPUYECKHE, MATrHUTHBIC, CBETOBBIC

SIBJICHHUSI.

2. ®uznyeckue npuOOpPhl U MPOLEAypa NPAMBIX U3MEPEHUIN aHAJIIOTOBBIM U

1U(POBBIM NPUOOPOM.
Jlabopamopuvie pabomul u onvimel.
1. OmnpeneneHue UEHbI AIEHUS MIKaJIbl U3MEPUTEIBHOIO TpUOOpa.
2. M3mepeHue pacCTOSHUM.
3. H3mepenue 00bEMa KUAKOCTU U TBEPOTO TENA.
4. OnpeneneHue pa3MepoB MalbIX TEN.
5. M3mepenue Temmeparypsl NpH MNOMOIIHA KHIKOCTHOTO TEPMOMETpa U
JATYMKA TEMITEPATYPHI.

6. IIpoBeneHue uccienoBaHus MO MPOBEPKE TMIIOTE3BI: JAJIBHOCTH IMOJIETA
HIapyKa, MyIEeHHOTO TOPU30HTAIBHO, TeM OoJibllie, YeM OoJibllie BhICOTA
IyCKa.

Pasznea 2. IlepBoHayajibHbIe CBEACHUS O CTPOCHUM BeLIeCTBA.

Crpoenue BemiecTBa: aTOMbl W MOJEKYJNbl, HX pa3smepbl. OmbITHI,
JIOKa3bIBAIOIINE TUCKPETHOE CTPOCHHUE BEILECTBA.

JIBrm>kenne yactun BemecTBa. CBfA3b CKOPOCTH JBWKEHHSI YAaCTHI[ C
temnepatypoil. bpoyHoBckoe nBmwxkenue, nauddys3us. B3anmonelicTBue YacTuil
BEILECTBA: MPUTSHKEHUE U OTTAIKUBAHME.

ArperatHble COCTOSIHUSI BEIIECTBA: CTPOEHHUE ra30B, JKUJIKOCTEHW M TBEPIBIX
(KpUCTaIIIMYECKNX) Tell. B3auMOCBA3b MEXIy CBOWCTBAMHU BELIECTB B Pa3HBIX
arperaTHbIX COCTOSHUSIX M UX aTOMHOMOJIEKYJISIpDHBIM cTpoeHreM. OcoOeHHOCTH
arperaTHbIX COCTOSIHUM BOJBI.

Hemoncmpauuu.

1. HaGmonenne OpOyHOBCKOTO JTBUKEHHS.



2. Habmonenue muddysun.
3. HabGmonenue ~ siBmeHuWi,  OOBACHAIOIIMXCA  NPUTSDKEHUEM  WIH
OTTAJIKUBAHUEM YaCTHI] BEIIECTRA.

Jlabopamopnvie pabomul u onvimaul.

1. Ouenka JuaMeTrpa aroMa METOJAOM DpsOB (C  HCIOJIb30BAaHUEM

dboTorpadwuii).
2. OmnbITHI 10 HAOJIIOCHUIO TEIUIOBOIO PACIIMPEHUS ra30B.
3. OnbIThl 10 OOHAPYKEHUIO ACUCTBUS CUII MOJIEKYJISIPHOTO MPUTSKEHUS.
Pa3nen 3. /IBuKeHHe U B3aUMOAEHCTBHE TeJl.
MexaHnueckoe JBH)KEHUE. PaBHOMEpHOE M HEPABHOMEPHOE JBHIKCHHE.
Cxopoctb. CpeqHssi CKOPOCTh MpU HEPAaBHOMEPHOM JBUXKEHUU. Pacuér mytu u
BPEMEHU JIBUKCHHUS.
SBnenne uHEpUUHM. 3aKOH HMHEPLUUH. B3aummopaeicTBHe TeNl Kak NpUYHHA
U3MEHEHHS] CKOPOCTH JBWXEHUA Tell. Macca Kak Mepa HHEPTHOCTH Tela.
[InoTHOCTH BemiecTBa. CBs3b IUIOTHOCTH C KOJHWYECTBOM MOJIEKYJ B €IUHUIIEC
00BéMa BellecTBa.
Cuita Kak XapakTepuCTHKa B3auMoaeucTBHs Tesl. CHila ynpyrocTd M 3aKOH
['yka. MI3mMepenne cuiibl ¢ MOMOIIBIO AUHAMOMETpA. SIBICHUE TITOTEHHS U CHUJIA
TskecTd. CHila TSDKECTH Ha Ipyrux manerax. Bec tena. HeBecomocTs. CrioxkeHue
CWJI, HANPABJIEHHBIX IT0 OJHOM npsiMoM. PaBHOnencTByromas cuil. Cuila TpeHUS.
TpeHue CKOJIbKEHUS U TPEHUE MOKOs. TpeHue B IpUPOJIE U TEXHUKE.
Jemoncmpayuu.
1. HaGnroneHme MexaHMUeCKOTro JIBHKEHUS TeNa.
2. U3mepeHune CKOpOCTH MPSIMOJIUHENHOTO JIBUKCHUS.
3. HaOmtonenue siBneHus HHEPLUU.
4. HabGnroneHue U3MEHEHUsI CKOPOCTH TIPU B3aUMOJCHCTBUM TEl.
5. CpaBHEHHE Macc 10 B3aUMOJICHCTBUIO TEIL.
6. CrnoxeHue cuJjl, HapaBJIEHHBIX MO OAHOMN MPSIMOIA.
Jlabopamopusie pabomul u onvimel.
1. OmnpenesieHHEe CKOPOCTH PaBHOMEPHOTO ABMKEHMUS (IIapyKa B KUIKOCTH,
MOJIEJIN AJEKTPUUECKOT0 aBTOMOOMIIS U TaK Jajiee).

2. OmpeneneHre CpeaHEN CKOPOCTH CKOJBKEHHS OpycKa WU IIapuka o
HAKJIOHHOM TIOCKOCTH.
Omnpenenenue IIOTHOCTH TBEPIOTO Tea.

4. OnbITEI, JIEMOHCTPUPYIOIIUE 3aBUCUMOCTh pacTsbkeHUs (aedopmariim)
MPY>KUHBI OT MPUII0KEHHOUN CHUIIBL.

5. ONbITBI, IEMOHCTPUPYIOIINE 3aBUCUMOCTh CHJIBI TPEHHS CKOJIBKEHUSI OT
BEca TeJla U XapaKTepa CONMPUKACAIOIINXCS TOBEPXHOCTEM.

Pa3znen 4. JlaBjieHne TBEPABIX TeJl, dKMAKOCTEN U ra30B.



JlaBnenue. CriocoObl yMEHBIIICHUS U YBEIMYCHUsI aBiieHus. J[aBieHue rasa.
3aBUCUMOCTh JIaBJICHUSI raza OT 00bEMma, Temmnepatrypbl. llepenaua naBieHus
TBEPBIMU TEJIAMH, KUIKOCTIMU U razamu. 3akoH Ilackans. [lHeBMatuueckue
MalIuHbl. 3aBUCUMOCTb JaBJICHUS KUJIKOCTU OT TiayOuHbl. ['mapocratudeckuit
napajaokc. Coobmraroniyecs: cocysl. ['mapaBnmmyeckue MeXaHU3MBbl.

Atmocdepa 3emun u atmocepHoe naBieHue. [IpuunHBI CyIIeCTBOBaHUSA
BO3MyIIHOW 000y0uku 3emiu. OmbiT Toppudenmu. M3meperue atMochepHOro
JABJICHUS. 3aBUCUMOCTb aTMOC(EPHOIO JABJICHHS OT BHICOTHI HaJl YPOBHEM MOPHI.
[Tpubops! 17151 U3MepeHus: aTMOC(HEPHOTO J1aBJICHUS.

JelicTBue XKUAKOCTH U ra3a Ha NOTPYKEHHOE B HUX TeJO. BrITankuparomas
(apxumenoBa) cwia. 3akoH Apxumena. [naBanue ten. Bo3ayxoraBanue.

Hemoncmpauuu.
3aBUCHUMOCTbH JAAaBJIEHUA ra3a OT TEMIEPATYPHI.

[lepenaya naBiIeHUS )KUJIKOCTBHIO U TA30M.

Coobmiaroiuecst COCyIbl.

['mppaBnuyeckuii mpecc.

[IposiBrienne nercTBUs aTMOCHEPHOTO JABJICHHUS.

3aBUCHUMOCTH BBITAJIKUBAIOIIEH CHIIBI OT 00BhEMA MOTPYKEHHOM YacTH Tela

Y TJIOTHOCTH KUJIKOCTH.

PaBeHCTBO BBITAKHUBAIOIIEN CHIIBI BECY BBITCCHEHHOW JKUIKOCTH.

8. YclOBHE IUIaBaHUsI TEJI: TJIABaHUE WM MTOTPY>KEHHUE TEJ B 3aBUCUMOCTH OT
COOTHOIIEHHUS TUIOTHOCTEU TeJIa U KUJKOCTH.

Jlabopamopuwie pabomul u onvimaol.

1. HccnepoBanue 3aBUCUMOCTH Beca Tejla B BOJE OT 00bEMa NOTPYKEHHON B
KUJIKOCTh YaCcTH TeJa.

2. OmnpeneneHue  BBITAJIKUBAIOIIECH  CUJIbI, JCHUCTBYIONIEHM HAa  TEJO,
MOTPYKEHHOE B KUJIKOCTD.

3. IIpoBepka HE3aBUCHUMOCTH BBITAIKUBAOLIEN CHIIBL, JEUCTBYIOIIEH HA TEJO
B JKUJIKOCTH, OT MacCChl TeJa.

4. OnbITBI, JAEMOHCTPUPYIOIIME 3aBUCUMOCTh BBITAJIKUBAIOIICH  CHUJIBI,
NEeUCTBYIOIIEH Ha TEJO B )KUAKOCTH, OT 00BEMA MOTPYKEHHOU B )KUIAKOCTh
YacTH Te€Ja U OT IUNIOTHOCTHU KUJKOCTH.

5. KoHcTpyupoBaHue apeomerpa WIM KOHCTPYUPOBaHUE JIOAKU U
OIIpEICIIEHUE €€ TPY30IOABEMHOCTH.
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Pa3znen 5. Pabora u MOIIHOCTH. JHEPIrUs.

Mexanundeckast pabota. MoOITHOCTb.

[IpocThie MexaHU3MBI: pbluar, OJIOK, HAKJIOHHAs TUIOCKOCTh. [IpaBmio
paBHOBecus pbryara. [[pumeHeHue npaBusia paBHOBECHsI phluara K 0JI0Ky. «30J10TOe



npasuiio» Mexanuku. KI1JI mpocTsix mexanu3MoB. [IpocTeie MexaHU3MBbI B OBITY U
TEXHHUKE.

Mexannueckass odHeprus. KuHeTtmyeckas W NOTECHUHAIBHAS DHEPTHS.
[IpeBpaleHre 0THOTO BU/Ia MEXAHUYECKOW SHEPIUH B IPYroil. 3aKOH COXpaHEHUs
DHEPIUU B MEXAHUKE.

Hemoncmpauuu.

1. IIpumepsl MPOCTBIX MEXAHU3MOB.

Jlabopamopnvie pabomul u onvimaul.

1. Omnpenenenue paboThl CUJIbI TPEHUS IIPYU PABHOMEPHOM JIBUYKEHUU TEJa I10

TOPU30HTAJIbHON IIOBEPXHOCTH.

2. HccnenoBanue ycnoBUM paBHOBECHS pblyara.

3. H3zmepenue KIIJl HaKI1OHHOM IIIOCKOCTH.

4. H3yuyeHue 3aKOHA COXpaHEHUs MEXAHUYECKON YHEPIUM.

8 KUIACC

Paszneu 6. TeruioBbie siBJICHUA.

OCHOBHBIE TIOJIOXKEHHUSI MOJIEKYJIIPHO-KMHETHYECKOW TEOPUU CTPOCHMS
BelecTsa. Macca M pa3Mepbl aTOMOB M MOJIEKYJ. ONBITHI, NOATBEPKAAOIINE
OCHOBHBIE TOJIOKEHUS MOJIEKYJIIPHOKUHETUYECKOW TEOPUU.

Mopgenu TBEPAOro, >KUJIKOTO M Ta3000pa3HOTO COCTOSHHUI BEIIECTBA.
Kpucramnuueckue u amopdusie tena. OObsICHEHHE CBOMCTB ra3oB, XKHUAKOCTEH U
TBEPABIX TEJI HAa OCHOBE IIOJOKEHUH MOJIEKYJAPHO-KUHETUYECKOM TEOPUH.
CmaunBaHNe U KallWUISIPHBIE SIBIICHUS. TemIOBOE paclIMpEHUE U CKaTHE.

Temneparypa. CBsi3b TemIepaTypbl €O CKOPOCTBIO TEIUIOBOTO JIBUKEHUS
yacTull. BHyTpenHsisi sHeprusi. CrnocoObl HM3MEHEHMsSI BHYTPEHHEH HHEPrUu:
TeIUIoNepeaya U CoBeplieHne padoThl. Buabl Terioneperaun: TEMIONPOBOIHOCTD,
KOHBEKIIUSA, U3JIyYCHUE.

KonuuecTBo TemnoTsl. YaenbHas TEIVIOEMKOCTh BellecTBa. TerooOMeH U
TEIJIOBOE paBHOBecHE. YpaBHEHHE TemioBoro Oananca. IlnaBneHue u
OTBEPACBAHUE KPUCTAUIMYECKUX BELIECTB. YJElbHAs TEIUIOTA IUIABJICHUS.
[TapooOpazoBanue u konjaeHcamnus. Mcmapenue. Kumenwe. YnenpHas Teruiora
napooOpa3oBaHus. 3aBUCUMOCTb TEMIIEPATypbl KHUIIEHUS OT aTMOC(EpPHOro
JTaBJICHHS.

BrnaxnocTs BO3ayXa.

DHeprus TOIIMBa. Y IeJIbHAs TEMJI0Ta CTOPaHus.

[Tpununer pabotel TernoBbix apurareneit KIIJ temmoBoro nBurarens.
TeruioBble ABUTATENN U 3aIIUTA OKPYKAIOIIEN CPEJIBL.

3aKOH COXPAaHEHUS U MPEBPALLECHUS YDHEPTUU B TETUIOBBIX MTPOLIECCAX.

Hemoncmpayuu.

1. HaGmonenue OpOyHOBCKOTO TBUKEHUSI.
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Hab6mronenue nuddysun.

HaOnroienue siBeHUi cMauMBaHUs M KalWIISIPHBIX SIBJICHUN.
HabGnroneHue TemioBoro pacupeHus Teml.

W3meHenue naBieHUs Ta3a MpU M3MEHEHHH 00bEMa M HArpeBaHUM HIIU
OXJIAXKICHUU.

[IpaBuna u3sMepeHus: TeMIEPaTypsl.

Bunae! Tenmonepenayu.

OxJaXxJieHue Ipu COBEPIICHUHN pabOTHI.

HarpeBanue npu coBepiieHUH padOThl BHEITHUMU CHUJIaMHU.

. CpaBHEHHE TETUIOEMKOCTEH pa3IMYHbIX BEIICCTB.

. HaGmronenue kuneuus.

. Habnrogenne mocTossHCTBA TeMITepaTyphl IPH TIIaBJICHUH.
13.

Moenu TEeIUIOBBIX JABUTATEIIEH.

Jlabopamopnwie pabomul u onvimol.

1.
2.
3.

10.
11.
12.
13.

OMnbITE IO OOHAPYKEHUIO IEUCTBUS CUIT MOJIEKYJISIPHOTO MIPUTSKECHHUS.
OMnbITHI MO BBIPALIMBAHUIO KPUCTAUIOB MOBAPEHHOM COJIM UJIK caxapa.
OnbITEl 10 HAOJIOACHUIO TEIJIOBOTO PACIIMPEHUSI Ta30B, JKUIKOCTEH U
TBEPIBIX TEIL.

Omnpenenenue AaBICHUS BO3yXa B OaJUIOHE MINPHUIIA.

OnbITEI, AEMOHCTPUPYIOIIUE 3aBUCUMOCTH JaBJICHUS BO3JlyXa OT €ro
00bEMa M HarpeBaHUs W OXJIAKICHHUS.

[IpoBepka runoTe3sl JIMHEMHONW 3aBUCUMOCTH JITMHBI CTOJIOMKA KUJIKOCTH
B TEPMOMETPUUYECKON TPYOKE OT TEMIEPATYPHI.

HaGmronenne wu3MeHEHHs BHYTPEHHEH »JHEpPruuM Tela B pe3yJibTaTe
Terionepeaayn U paboThl BHEIIHUX CHUJI.

UccnenoBanue sBIEHUSI TEIIOOOMEHA MPU CMEIIUBAHWUU XOJIOJHOM U
ropst4er BOJIBL.

OnpeneneHue  KOJNMYECTBA  TEIUIOTHI, IOJYYEHHOTO BOJOW  NIpH
TEII000MEHE C HAarpeThiM METATUITMUYECKUM LIHJITHHAPOM.

Onpenenenue yaeabHOW TEMIIOEMKOCTH BEIIECTBA.

HccnenoBanne mporecca UCIapeHusl.

OrnpeneneHne OTHOCUTENBHOMN BIAXKHOCTH BO3/1yXa.

OmnpeneneHue yaelIbHON TEIUIOTHI TJIaBJICHUS JIb/IA.

Paznen 7. DiekTpuyecKkue U MATHUTHbIE SIBJICHUS.

Onektpuzanusi Tea. JBa poja 3IeKTpUYECKUX 3apsanoB. BzaumopercTBue
3apsbKeHHbIX  Ten. 3akoH KymoHa (3aBUCMMOCTh  CHJIBI  B3aUMO/JICUCTBUS
3apsSHKEHHBIX TEJT OT BEJTUYUHBI 3aPSI0B U PACCTOSHUS MEXKIY TETIAMH ).

DnekTpuueckoe mosie. Hampsok€HHOCTh 2JIeKTpUYeCKOoro mojs. IlpuHiun
CYNEPHO3UIIUN IEKTPUUECKUX T0JIEH (Ha KAYECTBEHHOM YPOBHE).



Hocurenu snekTpuuecKux 3apsiioB. DJIEMEHTAPHBIM 3JIEKTPUUYECKUM 3apsi.
Crpoenue aroma. IIpOoBOJHHMKM W JUANEKTPUKU. 3aKOH  COXPAHECHUS
AIEKTPUYECKOTO 3apsa.

DJIEKTPUYECKUM TOK. YCIOBHS CYIIECTBOBAHMS JJIEKTPUYECKOrO TOKAa.
W cTOYHUKN TOCTOSIHHOTO ToKa. JIeMCTBUS 3JIEKTPUYECKOro ToKa (TEIUIoBOE,
XUMHUYECKOE, MATHUTHOE). DJIEKTPUUECKUN TOK B )KUJIKOCTSX U ra3ax.

Onextpuyeckasd nenb. Cuina Toka.  DIEKTPUYECKOE  HaIpPSOHKEHUE.
ConpoTuBiieHHE NPOBOJHUKA. YIEIbHOE CONPOTHUBJIEHUE BellecTBa. 3akoH Oma
J1s yuacTtka nend. [locnegoBaTenpHoe U apauieibHOE COEAUHEHNE ITPOBOIHUKOB.

PaGota ® MOIIHOCTH dJIEKTpUYECKOro ToKa. 3akoH JDxoyns—JleHua.
DneKTpuyecKre Lenu U NOTPEOUTENH 3IEKTPUIECKON 3Heprun B ObITy. KopoTkoe
3aMBIKaHUE.

[TocTosiHHBIE MarHUTHI. B3anMo1elicTBUE MOCTOSIHHBIX MAarHUTOB. MarHuTHOE
noyie. MarautHoe mosie 3eMJIM U €ro 3HadyeHHWe I KU3HU Ha 3emie. OmnbIT
Opcrena. MarHuTHOE MOJIE AIEKTPUUECKOTO TOKa. [[puMeHeHne 31eKTpOMariuToB
B TEXHHUKE. J[€CTBME MArHUTHOTO MOJISI HA POBOJIHUK C TOKOM. DJIEKTPOIBUTATEIb
MOCTOSAHHOTO TOKa. Mcmonb30BaHHWE JJIEKTPOJABUTATENECH B  TEXHUYECKHX
YCTPOMCTBAX U HA TPAHCIIOPTE.

Omneitel @apanes. SIBneHue 3aeKTpoMarHuTHOM MHAYKUMM. [TpaBumno Jlenna.
DIIEKTpOreHepaTop. CnocoObl MOJIYYEHUS ANEKTPUYECKOU DHEPTHH.
DIEKTPOCTAHIIMU Ha BO3OOHOBIIIEMBIX HCTOYHUKAX SHEPTHUHU.

Jemoncmpayuu.

DJekTpu3anus Ted.
JIBa poaa 3JIEKTpUYECKHX 3apsiI0B U B3aUMOJACHCTBUE 3aPSKEHHBIX TE.
Y CTpORCTBO 1 JEUCTBUE NEKTPOCKOIIA.
DJIEKTPOCTATUYECKAS UHAYKIIHSL.
3aKOH COXpAaHEHUS ANEKTPUUECKUX 3aPSAI0B.
[TpOoBOIHUKH M TUDJICKTPUKHU.
MoaenupoBaHue CUIOBBIX JIMHUN 3JIEKTPUUYECKOTO TMOJIA.
M cToOUYHMKM TOCTOSIHHOTO TOKA.
JlelicTBUS DIEKTPUYECKOTO TOKA.
. DIIEKTPUYECKHI TOK B HKUJKOCTH.
. I'a30BbIM pasps.
. U3mMepeHnune cuiibl TOKa aMIepMETPOM.
. I3MepeHune 3J1eKTpUYeCcKOro HapsKeHUs BOJIBTMETPOM.
. Peocrar n marazuH cCOnpoTUBIICHUM.
. BzaumoiericTBre MOCTOSIHHBIX MAarHUTOB.
. MonenrpoBaHre HEBO3MOXKXHOCTH PA3ICIICHUS ITOJ0COB MATHUTA.
. MoaenupoBaHue MarHUTHBIX TIOJIEN OCTOSTHHBIX MAarHUTOB.
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18.
19.
20.
21.
22.
23.
24,

25.

OmneiT Opcrena.

MarnuTtHoe 1ojie Toka. DJIeKTPOMAarHmT.

JlelicTBHE MarHUTHOTO MOJI HAa TPOBOJHUK C TOKOM.

DJIEKTPOJBUTATEND TOCTOSIHHOTO TOKA.

HccnenoBanue siBICHUA 3JICKTPOMArHUTHON MHIYKIIHAH.

OneiTel @apajes.

3aBUCHUMOCTh HAMNpAaBJICHUS HWHAYKIMOHHOIO TOKa OT YCIOBHM €ro
BO3HMKHOBCHHS.

DJIEKTPOreHepaTOp MOCTOSIHHOTO TOKA.

Jlabopamopnvie pabomul u onvimaul.

1.

o vk~ w

10.
11.

12.

13.

14.

15.

16.
17.

18.

OneiTel MO HAOMIONCHUIO DJCKTPU3ANMHA TEl WHAYKIWEH U TpHU
COMPUKOCHOBEHUH.

HccnenoBanre IEUCTBUSL DJIEKTPUYECKOIO TOJISI HA MPOBOAHUKH U
JRJIEKTPUKHU.

COopka u npoBepka pabOThI JIEKTPUIECKON LIETIH MOCTOSHHOTO TOKA.
N3mepeHue u peryJIupoBaHue CUIIbI TOKA.

N3mepeHue u peryJiupoBaHue HAIPSKEHUS.

HccnenoBanre 3aBUCUMOCTH CWJIBI TOKA, MAYIIETO 4Y€pe3 pPEe3UCTOp, OT
CONPOTUBJIEHUS PE3UCTOPA U HANPSHKEHUSI HA PE3UCTOPE.

OMBbITHI, JTEMOHCTPHUPYIOLINE 3aBUCUMOCTh ANEKTPUYECKOTO
CONPOTUBJICHUSI TPOBOJHUKA OT €ro JUIMHBI, IUIONIAAN TMOMEPEUHOro
CEUYEHUs U MaTepuaa.

IIpoBepka mpaBuia CIHOXKEHUS HAIPSHKEHUW IIPU  ITOCIEI0BATEIBHOM
COEIMHEHUH JIBYX PE3UCTOPOB.

[IpoBepka mpaBwia s CWIbl TOKa MpPU MNapaJUIEIbHOM COEIUHEHUU
PE3UCTOPOB.

Omnpenenenre paboThI IEKTPUUECKOr0 TOKA, UIYIIETO YePe3 PE3UCTOP.
OnpeneneHue MOIIHOCTH  JJIEKTPUYECKOTO TOKA, BBIAEIAEMON Ha
pe3ucTope.

HccnenoBanre 3aBUCUMOCTU CUJIbI TOKA, WIYIIETO 4Yepe3 JIAMIIOYKY, OT
HaIpsKEHMS Ha HEW.

Omnpenenenue KII/[ nHarpeBarerns.

HccnenoBanrie MarHUTHOTO B3aUMO/JICUCTBUS MMOCTOSIHHBIX MAarHUTOB.
N3ydeHre MarHuTHOTO TOJIsl OCTOSIHHBIX MarHUTOB MPU UX 00BETUHECHUU
U pa3/elICHUN.

HccnenoBanne AeMCTBUS 3JIEKTPUUECKOIO TOKA HA MATHUTHYIO CTPEIIKY.
OnbIThl, JEMOHCTPUPYIOUIME 3aBUCUMOCTh CHJIBI  B3aMMOJICUCTBUS
KaTYILKU C TOKOM U MarHuTa OT CUJIbI TOKA U HAITPABJICHUSI TOKA B KaTYIIIKE.
N3ydenne neicTBUsI MAarHUTHOTO TOJISl HA TPOBOJAHUK C TOKOM.



19. KoHCcTpyHnpoBanue u u3yueHue padoThl JEKTPOIBUTATEIS.

20. U3mepenne KII/1 351eKTpoABUTaTENBHON YCTAHOBKH.

21. OnbITEI IO MCCJIEIOBAHUIO SIBIICHUS 3JEKTPOMArHUTHOW WHIYKLIHH:
WCCJIEIOBAHNE W3MEHECHHMM 3HAYEHUS W HANPABICHUS WHIYKIIMOHHOTO
TOKA.

9 KVIACC

Pa3znen 8. Mexannueckue siBJeHHUS.

Mexannueckoe JBWKEeHHE. MarepuanbHas Touka. (Cucrema OTCYETA.
OTHOCUTENBHOCTh MEXaHMYECKOTO JABWXKEHHs. PaBHOMepHOE mNpsIMOIMHENHHOE
nBrkeHue. HepaBHoMmepHoe mpsiMosiHelHOe ABMkeHue. CpellHsisl 1 MTHOBEHHAas
CKOPOCTb Teja IPU HEPABHOMEPHOM JABUKECHHH.

VYckopenue. PaBHOyckopeHHOe TmpsiMoiiMHEHHOe nBrkeHue. (CBoOomHOE
nagenue. OnwiTel ['anues.

PaBHOMEpHOE ABMXKEHUE MO OKpYKHOCTH. llepron m yvacrota oOparieHus.
JIuneiHas u yrioBast CKOpoCTH. LIeHTpoCcTpeMUTEIbHOE YCKOPEHHUE.

IIepBeiit 3ak0H HproToHa. Bropon 3axkoH Herorona. Tpetuii 3akoH HeroToHa.
[IpyHLIMT CyNIEpIIO3UIUN CHUJL.

Cuna ynpyroctu. 3akoH ['yka. Cuna TpeHus: cuiia TPEHUS CKOJIbKEHHUS, CHJIa
TPEHUSI IOKOS, APYTUE BUJIBI TPCHUSI.

Cuna TsKECTH M 3aKOH BCEMHUPHOTO TATOTEHHUA. YCKOpEHHE CBOOOIHOTO
najgenus. JIBuxeHnue mianetr BOKpyr Connua. IlepBas kocmuyeckass CKOPOCTb.
HesecoMocTh 1 meperpysku.

PaBHOBecue maTepuanbHOM TOUKU. AOCONIOTHO TBEpIoe Teno. PaBHOBecue
TBEPAOTO TEJIA C 3aKPEIJIEHHON OChIO BpalieHusi. MOMeHT cuiibl. L[eHTp TsxecTH.

Nmnynec Tena. M3menenne mmnyinbca. UMmynbe cuiibl. 3aKOH COXpaHEHUS
UMITyJibca. PeakTuBHOE JBUKEHHE.

Mexanudeckass pabora W MOUIHOCThb. PaboTa cuil TSHKECTH, YNPYTOCTH,
Tpenus. CBs3b HEpruu U padoThl. [loTeHMabHAs PHEPTUS TEJa, MTOHIATOrO HaJl
MTOBEPXHOCTHIO 3eMJIn. [loTeHIManbHas SHEpPrus cxKaTol NpykuHbl. Kunernueckas
sHeprusi. TeopemMa 0 KUHETUYECKOW SHEPIHU. 3aKOH COXPAHEHUS] MEXAHUYECKOU
DHEPIUH.

Hemoncmpauuu.

1. HaGnrogeHne MexaHUUeCKOTO JABMIKEHUS TeJla OTHOCUTEIBLHO Pa3HbIX Tell

OTCU€TAa.
2. CpaBHeHME MNyT€W U TPACKTOPUM NBUKEHUS OAHOTO M TOTO K€ Tela
OTHOCHUTEIIBHO PA3HBIX TEJI OTCUYETA.
N3Mepenne CKOpOCTH U YCKOPEHUS MPSIMOJIMHENHOTO IBUKECHMUS.
4. HccnenoBaHue NMPU3HAKOB PABHOYCKOPEHHOTO JBUKEHHS.
Hab6nronenue nBmkeHus Tea Mo OKPY>KHOCTH.



10.
11.
12.
13.
14.
15.
16.

Habmronenne MexaHn4ecKux SBJICHUH, TPOUCXOIAIINX B CUCTEME OTCUETa
«Tenexka» npu e€ paBHOMEPHOM U YCKOPEHHOM JIBUYKEHUH OTHOCUTEIIHHO
KaOuHeTa PU3UKU.

3aBUCUMOCTh YCKOPEHHs Tejla OT Macchl Tejla U JAEHCTBYIOLIEH Ha HETO
CHJTBI.

HaOmnroneHue paBeHCTBA CHII IPU B3aUMOJICHCTBUH Tell.

M3meHeHune Beca Tena npy yCKOPEHHOM JBUYKCHUU.

[lepenaua umirynbca nMpu B3aUMOACHCTBUM TEIL.

[IpeoOpa3oBaHus HEPTUU MPH B3aUMOACHCTBUU TEJ.

CoxpaHeHMe UMITYJIbCA IPU HEYTIPYTOM B3aUMOJICHCTBUU.

CoxpaHeHue UMIyJbca MPHU aOCOIIOTHO YIPYTrOM B3aMMO/IEHCTBHH.
Habmoienue peakTUBHOTO ABM)KCHUS.

CoxpaHeHHe MEXaHUYECKON SHEPTUX IPU CBOOOTHOM MaJCHUU.
CoxpaHeHHre MEXaHUUECKON YHEPTUH MPU JABHKEHUU Tella MoJ1 JeHCTBUEM
PYKHHBI.

Jlabopamopuvie pabomul u onvimol.

1.

10.

11.

KoHcTpyupoBanue TpakTa JJisi pa3roHa U JajdbHEUIIEr0 PaBHOMEPHOTO
JIBIKEHUS [IAPUKA WIH TETIEKKU.

OmnpeneneHue cpeaHed CKOPOCTH CKOJBbXKEHUs OpycKa WIM JABUKCHUS
[IapUKa 10 HAKJIOHHOW IUTOCKOCTH.

OmnpeneneHue yCKOpEHHsI Teja MPU PABHOYCKOPEHHOM JBMIXKEHHUH TI0
HaKJIOHHOM ITIOCKOCTH.

Hccnenoanre 3aBUCUMOCTH MyTH OT BPEMEHU NPU PABHOYCKOPEHHOM
JBM)KCHUHU 0€3 HavallbHOW CKOPOCTH.

[IpoBepka THUIOTE3bl: €CIU TIPU PABHOYCKOPECHHOM JIBMKEHHHU 0€3
HayaJbHONW CKOPOCTH IMYTH OTHOCATCS Kak psj HEYETHBIX YUCEN, TO
COOTBETCTBYIOIIHNE MIPOMEKYTKH BPEMEHH OJIMHAKOBBI.

HccnenoBanre 3aBUCUMOCTH CHJIBI TPEHUSI CKOJIBKEHHS OT  CHJIBI
HOPMAJILHOTO JaBJICHHUS.

Omnpenenenue kodpduireHTa TPEHUST CKOJIbKECHHUS.

Onpenenenue KECTKOCTH NPYKUHBI.

Omnpenenenre padOThI CUIIBI TPEHUSI IPHU PABHOMEPHOM JIBHXKCHHUH TeJIa 110
TOPU30HTAIBHON TOBEPXHOCTH.

Onpenenenue palbOThl  CUJIBI  YOPYTOCTH TMpPU TOABEME TIpy3a C
WCIIOJIb30BaHUEM HETIOIBMYKHOTO U TIOJIBUAKHOTO OJIOKOB.

N3yueHne 3aKkoHa COXpaHEHHS YIHEPTUH.

Pa3znen 9. Mexannueckue KoJ1e0aHuA U BOJIHBI.



KonebartenbHoe apmxkenne. OCHOBHBIE XapaKTEPUCTHKU KOIeOaHUM: IEpUOI,
4acToTa, aMIUINTyAa. MartemMaTnuecKui U NpYyKUHHBIM MasATHUKH. lIpeBpamienue
DHEPrUM MPH KOJIeOATETBbHOM JIBH)KEHHH.

3aryxatomue  koneOanus.  BwiHyxkzaeHHsle — konebanus.  Pe3oHaHc.
Mexannueckue BoaHbl. (CBOWCTBA MEXaHWYECKHX BOJH. I[IpomonbHble U
MONIEPEYHbIE BOJHBI. [[MMHA BOJHBI W CKOPOCTH €€ PacnpOCTPAHEHUS.
MexaHnueckue BOJIHBI B TBEPJAOM TEJE, CEUCMUYECKUE BOJTHBI.

3Byk. ['poMKOCTh 3Byka U BbicoTa ToHa. OTpaxkeHue 3Byka. MHbpa3Byk u
YIbTPa3BYK.

Jemoncmpayuu.

1. HaOmronenue koneOaHWil Ted MO JIEWCTBHEM CHIIbI TSDKECTH M CHJIBI
YIOPYTOCTH.

Habmoienue konebanuii rpy3a Ha HUTH U Ha MPY>KUHE.

HabimroieHue BbIHYKIEHHBIX KOJIEOaHUM U pe30HaHCca.

PacnpocTpaneHne npo10bHbIX U MOMEPEYHBIX BOJIH (HA MOJIEIN).

HabGnrogenue 3aBUCUMOCTH BBICOTBI 3ByKa OT YaCTOTBHI.

AKyCTHYECKUMN PE30HAHC.

Jlabopamopnvie pabomul u onvimaul.

1. OnpeneneHue dYacTOThl W MepUojia KOJEOAHMH MaTeMaTUYECKOTO
MasTHHKA.

2. OmpeneneHuie 4acTOThl M IEPHOJa KOJIeOaHU MPYKUHHOTO MAaATHHKA.

3. HccnenoBanue 3aBUCMMOCTH IEpUOa KOIeOaHUI MOABEIIEHHOTO K HUTU
rpy3a OT JIJIMHBI HUTH.

4. WccnenoBanue 3aBUCUMOCTH NIEPUOA KOJICOAHUN MPYKUHHOTO MasiTHUKA
OT Macchl Ipy3a.

5. IIpoBepka HE3aBUCHUMOCTH TepHoOJa KoieOaHUW Ipy3a, MOJBEIIEHHOIO K
HUTH, OT Macchl Ipys3a.

6. OmbITbI, JIEMOHCTPUPYIOLIME 3aBUCHMOCTb  Iepuojaa  KojeOaHui
NPYKUHHOTO MasiTHUKA OT MacChl Ipy3a U KECTKOCTU MPY>KUHBI.

7. W3mepenue yckopeHus cBOOOJIHOIO MaJeHUs.
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Pazgea 10. DineKTpoMarHuTHoe moJjie M 3J1eKTPOMATHUTHBIE BOJIHBI.

ONEeKTPOMAarHUTHOE  MOJie.  DJEKTPOMarHuTHble  BOJHBL.  CBoOMcCTBa
ANEKTpOMarHuTHbIX BOdH. [llkana siekTpoMarHuTHBIX BOJH. Hcmosb3oBaHue
AIIEKTPOMATHUTHBIX BOJIH JIJIs COTOBOM CBSI3U.

DJIeKTpOMarHuTHas npupoja ceeta. CKoOpocTh cBeTa. BOTHOBBIE CBOMCTBA
CBETa.

Hemoncmpayuu.

1. CBOWCTBA 3JIEKTPOMArHUTHBIX BOJIH.

2. BoOJIHOBBIE CBOWCTBA CBETA.



Jlabopamopnvie pabomul u onvimeal.
1. M3ydeHue CBONCTB 3JEKTPOMArHUTHBIX BOJIH C MOMOIIBIO MOOMJIBHOTO
TenedoHa.

Pa3gen 11. CBeToBbI€ SIBJIEHHS.

JlyueBas  mogmenp  ceera.  Mcrounuku — cBera.  IIpsamonuHelriHoe
pacnpoctpaHenue ceeta. 3atmMeHust CosHua u Jlynsl. Otpaxkenue cBera. [lnockoe
3epKajo. 3aKOH OTPAXKEHUS CBETA.

[Ipenomnenue cBera. 3akoH MpeloMieHUs cBera. [lonHoe BHyTpEHHee
OTpaxkeHHE cBeTa. Vcnmonb30BaHME TMOJHOTO BHYTPEHHETO OTPAKEHUS B
ONTHUYECKUX CBETOBOJAX.

JIunza. Xop aydeit B nua3e. OnTryeckas cucteMa (hoToarmapara, MUKpOCKOTIa
u Teneckomna. ['na3 kak ontuyeckas cucrema. bim3opyKkoCcTh U 1aTbHO30PKOCTb.

Paznoxenue Oemoro cBera B crekTp. Onbitel HeloTona. CroxkeHue
CIEKTPAJIbHBIX LBETOB. J(Uciepcus cBeTa.

Hemoncmpauuu.

[IpssmonuHEHOE pacpOCTPAHEHUE CBETA.

OTtpaxeHue cBeTa.

[Tony4yenue n300pakeHUH B MIIOCKOM, BOTHYTOM U BBIITYKJIOM 3€pKajax.
[Ipenomnenue ceera.

Onrtuveckui CBETOBO/I.

Xop tydeil B coOmparonieit JIMH3e.

XoJ JIy4ed B pacCerBaroIIeH JIMH3E.

[Tony4yenune n300paxxeHut ¢ MTOMOIIIBIO JIMH3.

[Tpuniun aeiictBus ¢oToarnmapara, MUKPOCKOTIA U TEJIECKOIIA.
10. Moxens riia3za.

11. Pa3noxenue 6e5oro cBera B CIEKTP.

12. [Tomy4yenue 6emoro cBeTa MpH CIOKEHUH CBETa Pa3HBIX I[BETOB.
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Jlabopamopuwie pabomul u onvimol.

1. HccnegoBaHue 3aBUCUMOCTH yTila OTPaKEHHsI CBETOBOTO Jiyya OT YIJIa
najeHusl.

2. M3yueHue xapakTEepUCTHK U300paKEHUS MPEAMETA B IUIOCKOM 3epKajie.

3. HccnegoBaHue 3aBUCHMOCTH YIJIa MPETOMIIEHUS CBETOBOTO JIy4ya OT yrJjia
MaJICHUs Ha TPAHUIIE «BO3yX—CTEKIIOM.

4. lTlomyyeHue n300pa>keHUI C TOMOIIBIO COOMPAIOIICH JIMH3BI.
Onpenenenue (HOKYCHOTO pPACCTOSHUA U ONTHYECKOM CHIIbI cOOMparomei
JIMH3HI.

6. OMBITHI IO PA3JI0KEHUIO OEJIOr0 CBETa B CIEKTP.

7. ONbBITHI TIO BOCHPHSTHIO IIBETA MPEAMETOB NPH WX HAOIIONCHHUH 4Yepes3
LBETOBbIE (DUIIBTPBI.



Pa3nen 12. KBantoBble siBJIeHUA.

OmnbiTel Pezepdopaa u 1umanerapHas mojenb aroma. Mogens aroma bopa.
Hcnyckanue u MoromeHne ceeta aroMoM. KBaHThl. JInHENYaThle CIEKTPHI.

PanuoaktuBHOCTh. Anbda, 6eTa- u ramma-uznydeHus. CTpoeHHe aTOMHOTO
anpa. HykionHas wmopens artomHoro snpa. MWM3otombsl. PannoakTuBHBIE
npespaiuenus. [lepuoa nmoixypacnaga aTOMHBIX sIIEP.

SAnepHble peakiuu. 3aKOHbI COXPAaHEHHUs 3apAIOBOTO M MACCOBOIO YHCEIL.
DOHeprus cBsI3M aTOMHBIX sAnep. CBs3p Macchl W dHEpPruM. Peakiuu cuHTE3a U
nenenud saep. Ucrounuku sneprun CosHIa U 3BE3I.

Snepnas sHepreruka. JeMCTBHUS paauOaKTHUBHBIX H3IYyYECHHU HA IKUBbBIC
OpraHU3MBbl.

Hemoncmpauuu.

1. CHeKTpsbl U3IYyYEHHUS U TOTJIOMICHUSI.

2. CHexTpsl pa3IMYHbIX Ta30B.

3. Cnektp BOAOpoJa.

4. HabGmroneHue TpekoB B kamepe BuiibcoHa.

5. Pabota cuéTunka HOHU3UPYIOIIUX U3TYyYEHUN.

6. Perucrtpanus uznydeHus OpUPOJHBIX MUHEPATIOB U IPOIYKTOB.

Jlabopamopuvie pabomul u onvimol.

1. HalnrogeHue CrulONIHBIX U JIMHEWYAThIX CIEKTPOB U3ITyUEHHUS.

2. UccnenoBanue TpPEeKOB: M3MEPEHUE HHEPTrUU YACTULBI MO TOPMO3HOMY

nytu (1o dpoTtorpadusim).

3. M3mepenue pagnoakTuBHOTO (PoHA.

IHoBTOpPUTEIBLHO-0000 1A NI MOAYJIb.

[ToBTOpUTENHEHO-00001IAIOMINKA MOAYJIb TIPEAHA3HAYEH JJI1 CUCTEMATH3alUuu
1 000011IEHNS TPEAMETHOTO COACPKAHUS U OIBITA IEATEIbHOCTH, TPUOOPETEHHOTO
Py U3YYEHUH BCEro Kypca (PU3MKH, a TakKe JJIsi MOATOTOBKM K OCHOBHOMY
roCyJapCTBEHHOMY AK3aMEHY 10 (pu3mke ajisg 00ydarommxcs, BBIOPABIIMX 3TOT
y4eOHBII NpeIMeET.

[Ipy M3y4eHUH AAHHOTO MOJIYJI PEATU3YIOTCA U CUCTEMATHU3UPYIOTCS BUIBI
NeATEIbHOCTH, HA OCHOBE KOTOPBIX 00€CreurnBaeTcsi JOCTUKEHUE MPEAMETHBIX U
METaNpeMETHBIX  IUIAHUPYEMBIX  pe3yjbTaToB  00yueHus, GopMHUpPYETCs
€CTECTBEHHOHAy4YHasi TPAMOTHOCTh: OCBOEHHE HAyYHBIX METOJOB HCCIEIOBAHUS
SBJICHUW TPUPOJLI U TEXHUKH, OBJAJACHUE YMEHUSMH OOBACHATH (PU3MUECKHe
SBJICHUSI, TPUMEHSsS TMOJy4YeHHBbIE 3HAHUS, penaTh 3ajJadyd, B TOM YHCIE
Ka4E€CTBEHHbIE U SKCIIEPUMEHTAJIbHBIC.

[IpuHIMOMATBHO AESATEILHOCTHBIN XapaKkTep JaHHOTO pa3/iesia peaanu3yercs 3a
C4ET TOTO, UTO OOYJAIOIINECS BHITIONHSIOT 3aJaHMs, B KOTOPBIX UM TpeiaracTcs:



HAa OCHOBE IIOJIyYCHHBIX 3HAHUW pacro3HaBaTh M HAYYHO OOBICHATH
busnyeckue SBICHUS B OKPYKAIOLIEH MPUPOE U MMOBCETHEBHOM KU3HH;
UCIIOJIb30BaTh HAYYHbIE METOJIbI UCCIEIOBAHUS (DU3UUECKUX SBICHUH, B TOM
YUCJIe I IPOBEPKU TUIIOTE3 U MTOIYYEHHS TEOPETUUECKUX BBIBOJOB;
OOBSICHATh Hay4yHblE€ OCHOBBI HamOOJee Ba)XKHBIX JOCTHKEHUI COBPEMEHHBIX
TE€XHOJIOTUH, HAIIPUMED, IPAKTUYECKOTO UCIOJIb30BAHUS PA3JIMYHBIX UICTOYHUKOB
DHEPIMM HAa OCHOBE 3aKOHA ITPEBPAILECHUS U COXPAHEHHs BCEX U3BECTHBIX BHUJIOB
DHEPIUH.



IINIAHUPYEMBIE PE3YJIbTATBI OCBOEHHUA ITPOI'PAMMBI 110
P®U3UKE HA YPOBHE OCHOBHOI'O OBIIEI'O OBPA30OBAHUA

N3yuyenue ¢u3MKu HA ypOBHE OCHOBHOTO OOIIEro 0Opa30BaHUs HAMPABICHO

Ha JOCTM)KCHHE JIMYHOCTHBIX, METAIIPEAMETHBIX U MPEIMETHBIX 00pa30BaTEIbHBIX
pE3yNbTATOB.

B pesynbrare nzyueHus GU3MKU HA YPOBHE OCHOBHOT'O 00111er0 00pa3oBaHUs

y oOyuaromierocs OyayT cpopMuUpoBaHbl CIEIYIONINE JIUUYHOCTHBIE Pe3yJIbTaThl B
YacTH:

1) naTpHOTHYECKOr0 BOCIIMTAHMSA:

- IPOSIBJICHUE MHTEPECA K UCTOPUU U COBPEMEHHOMY COCTOSIHUIO POCCHUHCKOU
bu3nuecKkoil HayKu;

- LICHHOCTHOE OTHOILIEHUE K JOCTHXKEHUSAM POCCUNCKUX YUEHBIX-(PU3ZUKOB;

2) rpa’kaaHCKOr0 U AyXOBHO-HPABCTBEHHOI0 BOCIIUTAHUS:

- TOTOBHOCTh K aKTUBHOMY Y4YacCTHIO B OOCYKJI€HUU OOIIECTBEHHO 3HAYMMBIX U
ATUYECKUX MPOOJIEM, CBA3AHHBIX C MPAKTUYECKUM MPUMEHEHUEM JTOCTUKEHUN
busuKy;

- OCO3HAaHHE BAXXHOCTU MOPAIBHO-ITUYECKUX NPHUHILMIIOB B JIESITEIBHOCTH
YYEHOTO;

3) 3cTeTH4eCKOr0 BOCIIUTAHMS

- BOCIIPUSITUE ICTETUYECKUX KauyeCTB (PU3NUYECKOW HAayKu: €€ rapMOHUYHOIO
IOCTPOEHUS, CTPOTOCTH, TOUHOCTH, JAKOHUYHOCTH;

4) HIEHHOCTU HAYYHOI'0 MO3HAHUA:

- OCO3HaHWE UEHHOCTH (PU3UYECKON HAyKM Kak MOIIHOTO HHCTPYMEHTa
IIO3HAHUSI MHUPA, OCHOBBI Pa3BUTHUS TEXHOJIOTWM, BAXKHEMIIEN COCTABIIOLIEN
KYJbTYPBIL;

- pa3BUTHE Hay4HOH JI0003HATEIbHOCTH, HHTEpPEca K HCCIEI0BATEIbCKON
NS TENbHOCTH;

5) ¢opmupoBaHus  KYJbTYPbl 3A0POBbSI M  3MOLUMOHAJILHOIO
0J1aromoJIy4us:

- OCO3HaHWE IIEHHOCTH Oe30macHoro oOpa3a JKM3HMU B COBPEMEHHOM
TEXHOJIOTMYECKOM MHpE, BaXXHOCTU MpaBuUi OE30IacHOrO IOBEAEHUS Ha
TpaHCHOPTE, Ha JIOpOrax, C JIEKTPUUECKHUM U TEIUIOBBIM O00OPYJOBaHUEM B
JOMAIIIHUX YCIIOBUSX;

- chopMuUpPOBaHHOCTH HABBIKA pedICKCHHU, MPU3HAHUE CBOETO MpaBa Ha ONMTHOKY
Y TAKOI'0 %€ NpaBa y APyroro 4eJoBeKa;

6) TPy10BOr0 BOCIIUTAHUS:

- aKTMBHOE Yy4YacTH€ B PEIIEHUWU MPaKTUYECKUX 3ajady (B paMKax CEMbH,
oOpa3oBaTeNbHON  OpraHM3aluu, Tropoja, Kpas) TEXHOJOTHYECKOH U
COLIMAJIbHOW HAMPaBICHHOCTH, TPEOYIOIINX B TOM YHCIIe U (PU3NYECKUX 3HAHUM;



e - MHTEPEC K MPAKTUYECKOMY U3YUCHHIO TPOQPECCUil, CBI3aHHBIX C (DU3UKON;

e 7)3K0JIOrHYECKOr0 BOCIIMTAHUSA:

e - OpHUCHTAIWS HA TPUMEHECHHE (DU3WYECKUX 3HAHWHA JJIS PEUICHUs 3aaad B
0o0JIacTH OKpYy’Kalollled cpeibl, IJIaHUPOBAHUS ITOCTYNKOB W OICHKH HUX
BO3MOJKHBIX TTOCJIEACTBUM JIJIs1 OKPY>KAIOIIEH CPeIbl;

e - OCO3HaHME TIJI00ATLHOTO XapaKTepa SKOJOTMYECKUX NpoOJeM U MyTel ux

pelieHus;

e §8) azanTanmuM K HM3MEHSIIOIIMMCSl YCJOBHSIM COIUAJIBHOM M NPHUPOIHOM
cpeabl:

e - TIOTPEOHOCTh BO B3aWMOJICUCTBUU TPH BBIMOJHEHUH HCCIICIOBAHUN W
MPOEKTOB (DU3UYECKON HAIMPaBICHHOCTH, OTKPBITOCTH OIBITY W 3HAHHUSIM
APYTHX;

e - TIOBBIIICHME YpPOBHA CBOEH KOMIIETCHTHOCTH Y€pe3 IPAKTUUYECKYIO
JIEATEIIHOCTD;

e - MOTPeOHOCTH B (POPMHUPOBAHUU HOBBIX 3HAHMI, B TOM YHCIIE (POPMYIHPOBATH
UJIeU, IOHATHS, TUIIOTE3bI O (PU3UUECKUX OOBEKTAX U SIBICHUSIX;

e - OCO3HaHHE JIe(PUIIUTOB COOCTBEHHBIX 3HAHUM U KOMIIETEHTHOCTEN B 00JaCcTH
busuKy;

e - [UJTAHMPOBAHHUE CBOETO PA3BUTHUS B IPUOOPETEHUH HOBBIX (DU3HUECKUX 3HAHUM;

e - CTPEMJICHUE aHAIU3UPOBATh U BBISBIIATH B3AUMOCBSI3U MPUPOJIbI, OOIIECTBA U
HSKOHOMUKH, B TOM YHCJIE C UCIIOJIb30BaHUEM (PU3HUECKUX 3HAHUI;

e - OLEHKA CBOMX JCHUCTBUH C Y4YETOM BIIMSHHUS Ha OKpPYXAlOLIyH Cpeny,
BO3MO’KHBIX TJI00AJIbHBIX MOCIEICTBUH.

METAIIPEAMETHBIE PE3YJIBTATDBI

B pe3ynbraTe ocBOeHUs MpOTrpaMMBI 10 (PH3UKE Ha YPOBHE OCHOBHOTO OOIIETO
oOpazoBaHus y oOyuvaromerocs OyayT copMUpOBaHBI MeTanmpeaMeTHbIe
pe3yJIbTaThl, BKIFOYAIOIINE TTO3HABATEIbHBIC YHUBEPCATbHBIC YICOHbBIE TCHCTBUS,
KOMMYHUKATHBHBIE  yHUBEpPCAJIbHBIC  Y4eOHBIC  JICHCTBUS,  PETYJISTUBHbBIC
YHUBEpCaIbHbIC YU€OHbIE TICUCTBUS.

ITo3HaBaTe/IbHBbIC YHUBEPCAJIbHBIC Y4eOHbIE 1eiiCTBUSA

ba3oBble Jijornueckue aeicTBuA:
e BBISABIATH U XapaKTepU30BaTh CYIICCTBEHHBbIC TMPU3HAKKM OOBEKTOB
(s1BNIEHUI );
e YCTaHABIWBAThH CYIIECTBEHHBIA MPHU3HAK KJIACCU(PUKAIIUU, OCHOBAHHUSI JIJIS
0000IIIEHUS U CpaBHEHUS,



BBISIBIIATH 3aKOHOMEPHOCTH U TIPOTHBOPEUHS B pACCMATPUBAEMBIX (haKTaX,
JIAHHBIX ¥ HAOIIOJICHUSX, OTHOCSIIUXCS K (PU3HICCKUM SIBIICHHSIM;
BBISIBIISIT TTPHYUHHO-CIICACTBEHHBIC CBSI3M TPU HM3YYCHUU (PHU3HUECKUX
SIBJICHUH U MPOIIECCOB, JIENaTh BEIBOBI C HCIIOJIh30BAHHEM JICAYKTHBHBIX U
WHIYKTUBHBIX YMO3aKJIIOUCHH, BBIIBUTaTh TUIOTE3bl O B3aHMOCBSI3SIX
(bU3UYEeCKUX BEINYNH;

CaMOCTOSITENILHO BBIOUPATh CIIOCO0 perieHus: yaeOHol pusnueckoit 3aaauu
(cpaBHEHHE HECKOJBKMX BapHaHTOB pEUICHUS, BBIOOp Haumbolee
HOAXOJISIIETO C Y4ETOM CAaMOCTOSITEIBHO BBIJICIICHHBIX KPUTEPHEB).

Ba3oBnle ucciienoBarejbcKye 1eMCTBUSA:

MCIIOJIB30BaTh BOMPOCHI KAK UCCIIEI0BATEIbCKUI HHCTPYMEHT TO3HAHMUS;
MPOBOAUTH MO CAMOCTOSITEILHO COCTABIICHHOMY IUIAHY OMBIT, HECIOKHBIN
bu3MYecKuil IKCIIEPUMEHT, HEOOJbIIOe HCCIAeA0OBaHUE (PU3UUECKOTrO
SBJICHUS;

OIICHMBATh HA MPUMEHUMOCTb U JOCTOBEPHOCTh HH(MOpMAIHIO,
MOJIYYEHHYIO B XOJI€ UCCIIEIOBAHUS WU SKCIIEPUMEHTA;

CaMOCTOSITENIbHO (hOPMYJIUPOBATH O0OOIIEHHUS U BBIBOJBI IO pe3yJibTaTam
MPOBENEHHOTO HAOIIOCHUS, OTIbITA, HCCIICIOBAHUS;

MPOTHO3UPOBATh  BO3MOXKHOE JalibHElIee pa3BUTHE  (UBHMUECKUX
MPOIIECCOB, a TAKKE BBIJIBUTATh MPEANOI0KEHUS 00 UX Pa3BUTUH B HOBBIX
YCJIOBUSIX U KOHTEKCTaX.

Pabora c nndopmanmueii:

MPUMEHSTh Pa3TUYHbIC METObl, MHCTPYMEHTHI U 3aMpOCHI MPU MOUCKE U
orOope WHGPOPMAIMM WJIA JIaHHBIX C Y4ETOM TMPEIIOKEHHOU Yy4eOHOU
dbuznyeckoii 3a1a4u;

aHAMM3UPOBaTh, CUCTEMATH3UPOBATh U MHTEPIPETHPOBATH WH(OOPMAITHIO
pPa3TUYHBIX BUJOB M (POPM MIPEICTABICHNUS,

CaMOCTOATENILHO  BBIOMpATh ONTUMAIbHYIO (GOpPMY TIPEICTaBIICHUS
uHQOpMAIMU W WUTFOCTPUPOBATH peIlacMbie 3aJa4ydl  HECIOKHBIMH
CXeMaMH, TharpaMMaMu, HHOU TpaduKoi 1 1X KOMOWHAITASMH.

KoMMyHUKaTHBHBIC YHMBEpPCAJIbHbIC Y4eOHbIE 1eHCTBHS:

B XO7le OOCYXKJeHHUs Yy4eOHOro Marepuaia, pe3yJbTaToB JIabOpaTOPHBIX
paboT U MPOEKTOB 337]aBaTh BOMPOCHI IO CYIIECTBY 00CYKIAEMOM TEMBI U
BBICKA3bIBaTh HJCH, HAIICJICHHBIC Ha pEIICHUE 3aJladyd W TOJJICpIKaHHE
O1arokeaTeIbHOCTH OOIICHUS;

COTOCTaBIISAITh CBOM CYXKJICHUS C CYXACHUSIMH JPYTHX YYaCTHHUKOB
nauanora, OOHapyXKUBATh Pa3IMIUe U CXOACTBO IMO3HIIHI;

BBIPAKATh CBOIO TOYKY 3PEHUS B YCTHBIX U TUCHMEHHBIX TEKCTaX;



nyOIMYHO TPEICTaBIATh PE3ybTaThl BBIMOIHEHHOTO (DU3MUECKOTO OMBITa
(3KCnIeprMeHTa, UCCIEOBAHUS, IPOEKTA);

MOHUMATh U UCIIOJIb30BaTh IPEUMYLIECTBA KOMaHIHON U UHANBUIAYaJIbHON
paboTHI ITPU PEIIEHUN KOHKPETHON (PU3NYECKOM MTPOOIEMBI;

IPUHUMATD LIEJIM COBMECTHOW N1€ATEIbHOCTH, OPraHU30BBIBATh JIEUCTBUS
no e€ JOCTIKEHHUIO: paclpeieisaTh poyd, 00CYXIaTb IPOLECCHl U
pe3yabTaThl COBMECTHOM pabOTHI, 0000I1aTh MHEHUSI HECKOJIBKHX JTIO/ICH;
BBITNOJIHATH CBOIO 4acThb pabOThI, JOCTUTrasi KAUECTBEHHOTO pe3yJIbTaTa I10
CBOEMY HAIPABJICHUIO U KOOPAUHUPYSI CBOU IEUCTBUS C IPYTUMH YWICHAMHU
KOMaH/1bl;

OLICHMBAaTh Kauye€CTBO CBOETO BKJIaJa B OOIIMI MPOIYKT MO KPUTEPHUSM,
CaMOCTOATENBbHO CPOPMYIHMPOBAHHBIM YYaCTHUKAMU B3aUMOJICUCTBUS.

PeI‘yJIﬂTHBHLIe YHUBEpPCAJIBHBIC yqeﬁﬂme HeﬁCTBHH

Camoopranusamnus:

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

OPHUEHTHUPOBATBCS B  PA3NMYHBIX MMOAXOAAX TMPHUHATHS  PEIICHUN
(vHIMBUAYaTbHOE, TPHUHATHE PEUICHUS B TPYIE, MPUHITHE PEIICHUM
Tpynmoi);

CaMOCTOATENILHO COCTABJISITH AITOPUTM pellieHUus GU3NUECKON 3aauu WIn
IUTaHa HMCCIIEJOBAHUSA C YYETOM HMEIOIIUXCS PECYpPCOB M COOCTBEHHBIX
BO3MOYKHOCTEH, apryMEHTUPOBATh MIPeIIaracMbie BAPUAHTHI PEIICHUH;
JienaTh BRIOOp U OpaTh OTBETCTBEHHOCTD 3a PEIICHUE.

CﬂMOKOHTpOJIb, AMOIMOHAJIbHBINA HHTEJJIEKT:

J1aBaTh aJIEKBaTHYIO OLIEHKY CUTyalluu U Mpejiararh rjiaH e€ U3MEeHEHHUS,
OOBSICHSIT ~ NMPUYUHBI  JOCTHKEHUS  (HEJOCTHXKEHUSI)  Pe3yJIbTaTOB
NEesATEIbHOCTH, 1aBaTh OLIEHKY IPHUOOPETEHHOMY OIIBITY;

BHOCHTbh KOPPEKTHUBBI B AECATEIBHOCTH (B TOM YHCII€ B XOJI BBIITOJIHEHUS
(Gu3MYEeCKOro HUCCIEJOBaHMSI WJIM MPOEKTa) Ha OCHOBE HOBBIX
O00CTOSITENBCTB, W3MEHHUBLIMXCS CHUTYallMi, YCTAHOBJEHHBIX OIIMOOK,
BO3HUKIIUX TPYIAHOCTEN;

OLICHMBATh COOTBETCTBHE pe3yibTaTa LIEJIA U YCIOBUSAM;

CTaBUTH ce€0s1 HA MECTO APYTOro YeJOBeKa B X0JI€ CIOpa UM TUCKYCCHH Ha
Hay4YHYIO TEMY, TOHUMATh MOTUBbI, HAMEPEHUS U JIOTUKY JAPYroro;
MPU3HABATh CBOE MPaBO Ha OMIMOKY MpHU perieHr (HU3NIECKUX 3a1a4 UK
B YTBEPKJICHUSX HA HAYYHBIE TEMbI U TAKOE K€ MPaBO APYroro.

HNPEAMETHBIE PE3YJIBTATBI



K xoHiy 00yueHus B 7 Kjacce npeIMETHbIC pe3yJibTaThl HA 0A30BOM YPOBHE
JOJKHBI OTpaXkaTh CPOPMUPOBAHHOCTD Y OOYHAIOIINXCS YMEHUM:

UCIIOJB30BaTh  MOHATHA:  (U3MUECKHME M XUMHUYECKHUE  SIBJICHMS,
HaAOI0IeHNE, AKCIEPUMEHT, MOJEINb, TUIOTE3a, €AMHMIBI (PU3UIECKHX
BEJIMYMH, aTOM, MOJIEKYJIa, arperaTHble COCTOSIHHSA BellecTBa (TBEpHOE,
KHUJIKOE, Tra3000pa3HOe), MEXAHUYECKOE JIB)KEHUE (paBHOMEpHOE,
HEPaBHOMEPHOE, MPSMOJIMHEHHOE), TPAeKTOpUs, pPABHOACHCTBYIOLIAS
cwia,  gedopmanus  (ympyras, — IUIaCTHYECKas),  HEBECOMOCTb,
COOOIIAIOITHECS COCY/IbI;

paznuuath sBiaeHUs (qudQy3us, TEIIOBOE ABMKEHHE YaCTHIl BEIIECTBA,
PAaBHOMEPHOE  JBW)KCHUE, HEPAaBHOMEPHOE  JBWXKECHHUE, HHEpLu,
B3aUMOJICHCTBUE TEJ, PABHOBECHE TBEPIBIX TEJI C 3aKPEIIEHHOM OCBHIO
BpalleHUsl, Tepeada JaBJIeHUs TBEPABIMU TEIAMHU, KUIKOCTIMU U ra3amH,
aTMOC(pEepHOE [1aBJICHUE, IUIABAHUE TEJ, MPEBPAIICHUS MEXaHUYECKOU
HHEPrUMr) MO ONMUCAHUIO UX XapaKTEPHBIX CBOMCTB M Ha OCHOBE OIIBITOB,
JEMOHCTPUPYIOIINX JaHHOE (PU3NUECKOE SBICHUE;

pacrmo3HaBaThb NPOSBICHUE HM3YYEHHBIX (PU3MUECKUX  SBJICHUH B
OKpYXalollleM MHpE, B TOM uucie (U3UUYECKUE SIBICHUS B MPUPOJIE:
OPUMEPBI JIBWKEHHUS C Pa3IUYHBIMH CKOPOCTSIMU B JKUBOW W HEXKHBOU
IPUPOAE, ACUCTBUE CWIBI TPEHUS B IPUPOAE U TEXHUKE, BIIUSIHHE
aTMOoc(epHOro JaBJICHUs Ha JKUBOM OpraHM3M, IJIaBaHUE PbIO, pbluaru B
TeJe YeJ0BeKa, IPU 3TOM NEPEBOAUTH MPAKTUUECKYIO 3a7]auy B yueOHYIO,
BBIICIISITh CYIIECTBEHHBIE CBOMCTBA (MPU3HAKHM) (PU3UUECKUX SIBJICHUIA;
OMKCHIBATh U3YyUYEHHBIE CBOMCTBA TEN U (PU3NYECKUE SIBJICHMS, UCIOIB3YS
¢uznyeckue BeIUYUHbI (Macca, 00bEM, INIOTHOCTD BEIIECTBA, BPEMsI, ITyTh,
CKOPOCTb, CPEIHssI CKOPOCTh, CHJIa YIIPYTOCTH, CHJIA TSKECTH, BEC Tela,
cujia TpeHus, AaBjeHue (TBEPAOro Tea, KUJIKOCTH, Ta3a), BHITAIKUBAIOIIAs
CHJIa, MEXaHW4YecKas pabdoTa, MOIIHOCTh, IJIEYO CHJIbI, MOMEHT CHIIbI,
KO3 (PUIIMEHT TOJIE3HOr0 JEHCTBUA MEXAHU3MOB, KUHETHYECKas M
NOTEHIMAJIbHASL JHEPIHs), NpPH ONUCAHUU [PABWIBHO TPAKTOBATH
(bu3nYECKU CMBICI UCTIONIb3YEMbIX BETMUMH, UX 0003HAYEHUS U €TUHUIIbI
(bu3MYEeCKUX BEIMYMH, HAXOAUTh (OPMYJIbI, CBS3bIBAIOIINE JIAHHYIO
(GU3MYECKYyI0 BEJIWYMHY C JAPYTMMH BEIWYMHAMH, CTPOUTH TIpaduku
U3YYEHHBIX 3aBUCUMOCTEHN (PU3NYECKUX BEITUUHH;

XapaKTepu30BaTh CBOMCTBa Tes, (PU3MUYECKUE SBJICHUS U IPOILECCHI,
UCIIOJIb3Ys MpaBUiia CJIOKEHHS CHJI (BAOJb OJHOW MpsiMOi), 3akoH ['yka,
3akoH [lackans, 3akoH Apxumesa, IpaBUJIO paBHOBECHUs pbiuara (0Joka),
«30JI0TOE€ TPaBUJIO» MEXAHWKH, 3aKOH COXpPaHEHUS MEXaHUYECKOM



SHEpruM, MpPU 3TOM JaBaTh CJOBECHYIO (OPMYIUPOBKY 3aKOHA U
3aIMCBHIBATh €T0 MAaTEMATUYECKOE BBIPAKEHUE;

OOBSCHATH (PU3UUECKUE SIBICHHUS, POILIECCHI U CBOMCTBA TN, B TOM YHCIIE
U B KOHTEKCTE CHUTyalluil IPAaKTUKOOPUEHTUPOBAHHOIO XapakTepa:
BBISIBJISITh IIPUUYUHHO-CIICACTBEHHBIE CBSI3U, CTPOUTH OOBsSCHEHUE U3 1-2
JIOTHYECKHX IIIaroB C OMOpOi Ha 1—2 M3yueHHBIX CBOWCTBA (PU3UUYECKUX
SBIICHUH, PU3NUIECKHUX 3aKOHA MJIM 3aKOHOMEPHOCTH;

pemiate pacy€THbIE 3amadyd B |-2 JEHCTBHs, MCHOJB3Yys 3aKOHBI U
(GopMyIibl, CBs3bIBAIOLIME (PU3MUECKHE BEJIWYUHBI: HAa OCHOBE aHajIM3a
YCIIOBHS 33/1a4y 3aIMCBIBATh KPaTKOE YCJIOBHE, MOJICTABIATh (PU3NUECKUE
BEJIMYMHBI B (OPMYNBI U TPOBOAUTH PACUEThl, HAXOAUTH CIPABOYHBIC
JTaHHbIE, HEOOXOUMBIE JJI1 PEUICHUs 3a/1ay, OLICHUBATh PEATMCTHYHOCTh
NOJy4€HHOM (PU3NUECKON BEINMUMHBI,

pacrno3HaBaThb MpOOJEMBbl, KOTOpPbIE MOXXHO PEIIUTh MpPU OMOIIU
(U3MYECKUX METOJIOB, B OITMCAHUU UCCIIEIOBAHUS BBIIETSAThH ITPOBEPSIEMOE
MPEANOJI0KEHNE (TUIIOTEY ), pa3InyaTh U UHTEPIPETUPOBATH IMOTYUEHHBIH
pe3yNbTaT, HaXOJUTh OUIMOKM B XOJI€ ONBITA, J€JIaTh BBIBOJABI IO €ro
pe3ynbTaram;

OPOBOAUTH OMNBITHl MO HAOMIOACHUIO (U3MUECKUX SIBICHUH WU
(bu3MYECKUX CBOMCTB TeN: (POPMYIUPOBATH IPOBEPSIEMbIE IPEATION0KECHHS,
coOupaTh YCTaHOBKY M3 MPEJI0KEHHOTO 000pyAOBaHMs, 3alUChIBaTh X0
ombITa U (POPMYJIUPOBATH BHIBOBI;

BBIIIOJIHATh MPSAMBIE W3MEPEHHSI PACCTOSHUSA, BPEMEHH, MAacChl Tela,
o0béMa, CHUJIBI U TEMIEPATypbl C MCIOJIb30BAaHUEM AaHAJOTOBBIX U
nM(pPOBBIX MPUOOPOB, 3AMUCHIBATH I[OKAa3aHUs MPUOOPOB C YUYETOM
3aIaHHOM aOCOJIFOTHOM MOTPEITHOCTH U3MEPECHUI;

IPOBOANUTDH MCCIEAOBAHUE 3aBUCUMOCTH OJIHOM (PM3MUECKOIN BEIMUUHBI OT
JIPYroll C HCIOJIb30BAHUEM IMPSMBIX HM3MEPEHUH (3aBUCUMOCTU MYyTH
PABHOMEPHO IBMKYILETOCA TENA OT BPEMEHHU JABUKEHHUS TEJIA, CUIIbI TPEHHUS
CKOJIBKEHMSI OT Beca Teja, KayecTBa OOpabOTKM TMOBEPXHOCTEW Tel U
HE3aBHUCUMOCTH CHJIBI TPEHMS OT IUIOLIAAN CONPHUKOCHOBEHHMS TEJI, CUJIbI
yIPYroCTH OT YAJUHEHUS MPY>KUHBI, BBITAJKUBAIOIIEH CHIIBI OT 00bEMa
NOTPYKEHHON YacTH TeJla U OT IJIOTHOCTU KUAKOCTH, €€ HE3aBUCUMOCTHU
OT TJIOTHOCTH TeJia, OT TJIyOMHBI, HA KOTOPYIO MOTPYKEHO TEJ0, YCIOBUN
IJIaBaHus TeJl, YCIOBUN paBHOBECHS pblyara U OJOKOB), y4aCTBOBaTh B
IUIAHUPOBAaHUM y4eOHOrO HCCIEAOBaHUs, COOUpaTh YCTAaHOBKY U
BBIMIOJIHATh WM3MEPEHUs, CJlenysl MPeaoKEHHOMY IUIaHy, (PUKCHPOBATH
pe3yabTaThl TMOJTYYEHHOM 3aBUCHUMOCTH (DM3MYECKUX BEJIMYMH B BHJE



MPEIOKEHHBIX TaOMUIl U TpauKOB, JeNaTh BBHIBOJLI MO PE3yJIbTaTaMm
UCCIIEIOBAHMUS,

IPOBOAUTH KOCBEHHBbIE H3MEpeHHs] (PU3MUECKHX BEIUYUH (TJIOTHOCTD
BEIIIECTBA )KUIKOCTHU U TBEPAOTO TeJa, CUJIa TPEHUS CKOJIBKEHUS, TaBJICHHIE
BO3/[yXa, BBITAJIKHUBAIONIAS CHUJa, JCHCTBYIOMIAas Ha TMOTPY)KEHHOE B
KHUAKOCTh  Teno, Kod3()pPHUIMEHT TMONe3HOro JAEWCTBUA  MPOCTHIX
MEXaHHU3MOB), CJeIys NPEIIOKEHHOW WHCTPYKLUMHU: TMPH BBHIMOIHEHUU
U3MEpPEHUI CcoOMpaTh JKCIEPUMEHTAIbHYIO YCTAaHOBKY W BBIYUCIISTH
3HAYEHUE HCKOMOU BEIIMYUHBL;

COOJTFO/IaTh MpaBUIIa TEXHUKU OE30IMaCHOCTH MPHU PadoTe ¢ TabopaTOpHBIM
000pyIOBaHUEM;

YKa3bIBaTh MPUHIMAIBI ACHCTBUS NMPHOOPOB M TEXHUYECKUX YCTPOUCTB:
BECBI, TEPMOMETp, JIWHAMOMETD, COOOIIAIONIAECS COCY/bI, OapoMeTp,
phIuar, OJBUXKHBIN M HEMOJBUKHBIN OJIOK, HAKJIOHHAS TNIOCKOCTB;
XapaKTEePU30BaTh TMPHUHIUIBI  JEHCTBUS W3YyYEHHBIX MPUOOPOB U
TEXHMYECKUX YCTPOWCTB C OMOpOM Ha WX oOmHucaHus (B TOM YHUCIE:
MNOJIINITHAKN, YCTPOWCTBO BOAOIPOBOAA, TUIAPABIWYCCKUN  TMpecc,
MaHOMETp, BBICOTOMEp, OPIIHEBON HACOC, APEOMETP), UCTIOJIb3Ys 3HAHUS
0 CBOMCTBax (PU3UUECKUX SIBJICHUI U HEOOXOUMBbIE (PU3NYECKHUE 3aKOHBI U
3aKOHOMEPHOCTH;

NPUBOAUTh  MpUMEpPHl  (HAXOAUTh  WHGOPMAIMI0O O  MpUMEpax)
MPAKTUYECKOTO HCIOIb30BaHUs (U3MUYECKUX 3HAHUW B TIOBCEJIHEBHOM
KU3HH JJ1s1 obecriedueHnst 0€30MacHOCTH TIPU OOpalieHuu ¢ mpudbopamMu u
TEXHUYECKUMHU YCTPONCTBAMH, COXPAHEHHUSI 310POBbs U COOJIIOICHUSI HOPM
IKOJIOTUYECKOTO TTOBEJICHHSI B OKPY>KaIOIIEH cpejie;

OCYUIECTBJISITh OTOOpP HWCTOYHUKOB HWH(popmanuu B HHTepHeTe B
COOTBETCTBHUHM C 3aJaHHBIM IIOUCKOBBIM 3alPOCOM, HA OCHOBE UMEIOIIUXCS
3HAHUM U TyTEM CPAaBHEHMSI PA3IMYHBIX HCTOYHUKOB BBIJEIAThH
uHPOpPMAIIMIO, KOTOpas SBISIETCS MNPOTHBOPEYMBONW WM MOXET OBITH
HEJIOCTOBEPHOM;

MCTIONb30BaTh MPH BBHIMOJHEHWN YY€OHBIX 3aJlaHUl HAYYHO-TIOMYJISPHYIO
JIUTEPATypy HU3UIECKOTO COJIEPIKAHMS, CIIPABOYHBIC MATEPHAIIBI, PECYPChI
cetu VHTepHeT, BIaAeTh NpUEMaMHM KOHCIIEKTUPOBAHMSI TEKCTa,
npeoOpa3zoBaHus UH(POPMALIMU U3 OAHOW 3HAKOBOM CUCTEMBI B IPYTYIO;
CO3/1aBaTh COOCTBEHHBIC KpAaTKHE MHCHbMEHHBIE W YCTHBIC COOOIICHHS Ha
OCHOBE 2—3 MCTOYHUKOB MHGpOpMAIK (HU3UIECKOTO COICPKAHUSA, B TOM
yucie myOoJuYHO AeaTh KpaTKUe COOOIICHUS O pe3yIbTaTaX MPOSKTOB UITH
y4eOHBIX WCCIEAOBAHHM, TIPH 3TOM TPaMOTHO HMCIOJb30BaTh M3yYEHHBIN



MOHSATUWHBIN amnmapaT Kypca (U3MKH, COMPOBOXKIATh BBICTYIUICHHUE
MPE3CHTAIUEN;

IPU BBIMOJHEHUU Y4YEOHBIX MPOEKTOB M HWCCIEAOBAHHUM PaCIPEACISTh
00s3aHHOCTH B TPYyMIE B COOTBETCTBUM C TMOCTABJICHHBIMU 3aJa4aMH,
CIEAUTh 3a BBINOJHEHUEM IUJIaHA JICWCTBUM, aJEKBaTHO OIICHUBATh
COOCTBEHHBIM  BKJaJ B  JCATEILHOCTh  TPYIIbl, BBICTPAUBaTh
KOMMYHHKAaTUBHOE B3aUMOJICHCTBHE, YUUTHIBASI MHEHHUE OKPYKAIOIIUX.

K koHIy o0yueHus B 8 kiacce rnpeamMeTHbIe pe3ybTaThl HA 6a30BOM YPOBHE
JOJDKHBI OTpaXkaTh CPOPMUPOBAHHOCTD Y OOYHAIOIINXCS YMEHUM:

UCITIOJIB30BATh MOHATHS: Macca M pa3MepPbl MOJIEKYJ, TEIUIOBOE JIBH)KCHUE
aTOMOB U MOJIEKYJI, arPETraTHbIE COCTOSTHUS BEILECTBA, KPUCTAJUIMYECKHUE U
amop(HbIE TE€Na, HACBHIIIEHHBIM M HEHACHIIIEHHBIM Map, BIAXHOCTb
BO3/lyXa, TEMIIEpAaTypa, BHYTPEHHSSI JHEPrUs, TEIUIOBOM JBUTAaTElNb,
AJIEMEHTAPHBIN JIEKTPUYECKHUN 3apsil, JJIEKTPUUECKOE I10JIE€, TPOBOJHUKH
U AUDJIEKTPUKH, IOCTOSTHHBIA 3JIEKTPUYECKUI TOK, MATHUTHOE TI0JIE;
paznuyaTh SABJICHHS (TEIUIOBOE pACIIMPEHHE W CXKaTHe, TeIulonepenaya,
TEIJIOBOE PaBHOBECHE, CMauMBaHUE, KaWJUIPHBIE SIBJICHHUS, UCIIAPEHUE,
KOHJICHCAllUsl, IUJIaBJICHHUE, KpUCTAIM3alus (OTBEpAEBAaHUE), KHUIICHHE,
Terionepeaadya (TEeTIONpOBOAHOCTb, KOHBEKIUS, U3TyYEHHE),
AIEKTPU3aLUs TeN, B3aUMOJEHCTBUE 3apsA0B, NEHUCTBUS AIEKTPUUECKOTO
TOKa, KOPOTKO€ 3aMbIKAHUE, B3aUMOJICHCTBHE MArHUTOB, JICHCTBUE
MarHUTHOTO IOJISI HA MMPOBOJHHUK C TOKOM, 3JIEKTPOMAarHUTHAs MHAYKLKS)
[0 ONHMCAHWID HX XapaKTEpPHBIX CBOMCTB M HAa OCHOBE OIIBITOB,
JEMOHCTPUPYIOIINX JaHHOE (PU3NUYECKOE SBJICHUE;

pacno3HaBaTh NPOSIBICHUE HW3YYEHHBIX (U3MYECKUX SIBICHUH B
OKpYXalollleM MHpe, B TOM uucie (U3UYECKUE SIBICHUS B MPUPOJIE:
NIOBEPXHOCTHOE HATSHKEHWE W KanWUDIPHBIE SBIEHUS B IPHUPOJE,
KpUcCTauibl B mpupoze, usiydyeHue ConHia, 3aMmep3aHUe BOJOEMOB,
MOpCKue OpH3bl, 00pa3oBaHUE POCHI, TYMaHa, HHES, CHETa, 3JIEKTPUUECKUE
ABJICHUSI B aTMocdepe, dJIEKTPUUYECTBO KUBBIX OPraHU3MOB, MarHUTHOE
noJie 3eMJiu, Aperd Noar0COoB, POJIb MATHUTHOTO MOJIS JJ1s )KM3HU Ha 3eMJie,
NOJIIPHOE CHUSHHME, NPU 3TOM MEPEBOAUTH IPAKTHYECKYIO 3a/Jady B
yueOHYI0, BBIICIATh CYLIECTBEHHBIE CBOMCTBa (MIPU3HAKU) (PUZNUYECKUX
SIBIICHU;

ONMKCHIBATh U3YyUYEHHBIE CBOMCTBA T€N U (PU3NYECKUE SIBJICHUS, UCIOJIb3YS
¢uznyeckue BEeIMUMHBI (TeMIepaTypa, BHYTPEHHSS YHEPTHsl, KOJIUYECTBO
TEIUIOTHI, yJEeJIbHas TEIJIOEMKOCTh BEIIECTBA, YAEJIbHAs TEIUIOTa
IUTaBJICHUS, YJeNbHAas TemjaoTa MapooOpa3oBaHusi, yJelbHAs TEIJIoTa
CropaHusi TOIUIMBA, KOA((UIMEHT TMOJe3HOro JACHCTBUS TEIIOBOM



MaIllUHbI, OTHOCUTEJIbHAS BIIAXKHOCTh BO3/1yXa, AJIEKTPUUECKUI 3apsi, cuia
TOKa, DJIEKTPUUECKOE HaNpsKEHUE, COMPOTUBICHUE MPOBOJHUKA,
yZIeTIbHOE COMPOTUBIICHUE BEIIECTBA, pab0Ta U MOIIHOCTH SIEKTPUUECKOTO
TOKa), MpU OMNUCAHWUU TPABWIBHO TPAKTOBATh (U3MUECKUN CMBICI
UCIIOJIb3yEMbIX BEJIMYUH, 0003HAUYCHUS U €IUHUIIBI (DU3UUECKUX BETUUYMH,
HaXOJUTh (DOPMYJIBI, CBS3BIBAIONINE JAaHHYIO (DU3UYCCKYIO BEIUYUHY C
JIPYTUMHU BEJIMYMHAMH, CTPOUTH TpauUKud W3YyUYCHHBIX 3aBUCHMOCTEU
(bU3HYEeCKUX BEJIUYUH;

XapaKTepu30BaTh CBOWCTBA Ted, (U3MYECKUE SIBICHUS U TMPOIECCHI,
UCIIOJIb3Ysd OCHOBHBIE TOJIOKEHUS MOJIEKYJISIPHO-KHHETUYECKOM TEOpUHU
CTPOCHHMS BEIIECTBA, MPUHLUIN CYNEPHO3UIMU MOJed (Ha KaueCTBEHHOM
YPOBHE), 3aKOH COXPAaHEHMS 3apsiia, 3akoH Oma JiJIsl yyacTKa LEMNu, 3aKOH
Jxoynsa—JleHna, 3aKkoH COXpaHEHHUs SHEPTUH, IPU 3TOM J1aBaTh CIOBECHYIO
(bOopMyIMPOBKY 3aKOHA U 3alUCHIBATH €M0 MATEMATUYECKOE BHIPAKECHHUE,
OOBSICHATh (PU3MUECKHUE MPOLECChl U CBOMCTBA TeJl, B TOM YHCIE U B
KOHTEKCTE CHUTYallMi MPaKTUKOOPHUEHTUPOBAHHOTO XapaKTepa: BBISIBISATH
MPUYUHHOCJIEACTBEHHBIC CBSI3U, CTPOUTH OOBSICHEHUE U3 1—2 JIOTHYECKUX
[IaroB ¢ Omnopoi Ha 1-2 W3y4YEHHBIX CBOWCTBA (PU3MUECKUX SIBICHU,
bu3MYeCKUX 3aKOHOB WJIM 3aKOHOMEPHOCTEH;

pelat) pacu€THhle 3aJadyd B 2—3 JEWUCTBUS, HCHOJB3YySd 3aKOHBI U
dbopMmyIibl, CBs3BIBAIOIINE (PU3MUECKHME BEIMYMHBI: HAa OCHOBE aHallM3a
YCJIOBUSL 3aJladyd 3alKChIBaTh KPATKOE YCIOBHUE, BBISBIATH HEIOCTATOK
JAHHBIX [JI1  peIIeHUs 3a7a4d, BBIOMpATh 3aKOHBI U  (HOPMYIIHI,
HEeoOXoauMble JUisi €€ perieHus, MPOBOAUTh Pacu€Thl U CpPaBHUBATH
MOJTy4YE€HHOE 3HaUeHUEe (PU3NUECKON BETMYUHBI C U3BECTHBIMU JJAHHBIMU,
pacro3HaBaTh NPOOJEMbI, KOTOPhIE MOXKHO PEIIUTh MPU [MOMOIIU
(bU3MYEeCKUX METOJOB, HCIOJb3Ysl OMHCAHWE WCCIEIOBAHUS, BBIICISATH
MPOBEPSIEMOE MPEIINOJIOKEHUE, OLEHUBATh MPABWIBHOCTh MOPSIKA
MPOBEJICHUSI UCCIIEIOBaHUs, JI€JaTh BHIBO/IBI;

MPOBOAUTL OMNBITHI 10 HAOMIOJACHUIO (U3WYECKUX SIBICHUW WU
(bU3nYECKUX CBOMCTB TeJ (KamUJUISIPHBIC SIBJICHUSI, 3aBUCUMOCTD JIaBJICHUS
BO3lyXa OT €ro 00bEMa, TeMIepaTypbl, CKOPOCTH MPOIECcCa OCTHIBAHUS U
HarpeBaHusi MpU H3IYYEHHH OT I[BETa H3JIydaromlel (MOorjaomaromen)
MMOBEPXHOCTH, CKOPOCTh MCIAPEHHUs BOJBI OT TeMIEpaTyphbl KUAKOCTH U
omaan €€ TMOBEPXHOCTH, »OJEKTpU3allds Tel U B3aUMOJICUCTBHUE
ANEKTPUYECKUX 3apsAJI0B, B3aWMOJICUCTBUE IOCTOSIHHBIX MAarHUTOB,
BU3yaJIM3allMsl MArHUTHBIX IIOJE€H TOCTOSIHHBIX MAarHUTOB, JEWCTBUS
MAarHMTHOTO MOJII HAa MNPOBOJHHUK C TOKOM, CBOMCTBA 3JIEKTPOMArHuTa,
CBOMCTBa 3JIEKTPOJABHUIATENsl MOCTOSHHOTO TOKa): (OpMYIUpPOBATH



pOBEpsieMbIEe MPEANOI0KEHHS, COOMPATh YCTAHOBKY U3 MPEIOKEHHOTO
000pyI0BaHUs, OMUCHIBATH X0/l OTbITa U (POPMYIUPOBATH BHIBOIBI;
BBIIIOJIHATH MIPSIMBIE U3MEPEHHSI TEMIIEPATYPbl, OTHOCUTEIBLHOM BIIa)KHOCTH
BO3/yXa, CHJIbI TOKA, HANPSDKEHUS C KCIOJIB30BAHUEM aHAJIOTOBBIX
npuOOpPOB M JATYMKOB (DU3NYECKUX BEIUYUH, CPABHUBATH PE3YJIbTaThl
U3MEPEHUN ¢ yUETOM 3aJJaHHON a0COIIOTHON MOTPEIIHOCTH;

IPOBOJUTH HCCIEIOBAHUE 3aBUCUMOCTH OJHOW (PU3HUECKOW BEJIMYUHBI OT
JIpPYyro C  UCIOJIb30BAaHUEM TMPSMBIX HU3MEpPEHUU  (3aBUCUMOCTH
CONPOTHUBJIEHUSI MPOBOJHUKA OT €ro JUIMHBI, IUIOIAAX IONEPEYHOTO
CEUYEHUS U YEIBHOTO COMPOTUBIICHHUS BEILIECTBA MPOBOJHUKA, CUJIbI TOKA,
UAYIIETO 4Yepe3 IPOBOAHUK, OT HAIPSHKEHHWsT HAa  NIPOBOJHHUKE,
WCCIICAOBAHUE IIOCIEAOBATEIBHOTO W MAPAJUIEIBHOTO  COEIUHEHUN
IPOBOJHUKOB): IUIAHUPOBATh HCCIIEOBAHUE, COOUpPATh YCTAHOBKY U
BBINOJHATh WU3MEPEHUs, Cienysl MPEeao)KEHHOMY IUIaHy, (UKCHPOBATH
pE3yNbTaThl OJYYEHHOW 3aBUCUMOCTH B BUJI€ TaOJIHIL U TPa(UKOB, 1€TaTh
BBIBO/IBI I10 PE3YyJIbTaTaAM MCCIEN0BAHNUS;

IPOBOJUTh KOCBEHHbIE HU3MEpPEHUA (PU3NYECKUX BeIUYMH (yAesbHas
TEIUIOEMKOCTh ~ BELIECTBAa, COINPOTUBICHHE NPOBOJHHKA, pabora u
MOIIHOCTh 3JIEKTPUYECKOI0 TOKa): IJIAHUPOBAaTh W3MEPEHHs, COOMpPAThH
DKCIEPUMEHTAJIBHYIO YCTAHOBKY, CIEAys MPEMJIOKEHHON WHCTPYKUUH, U
BBIYHCIIATh 3HAUCHUE BEJIMYMHBI;

COOJII0/1aTh MPaBUJIa TEXHUKU OE€30MMaCHOCTH MpHU padoTe ¢ 1abOPaTOPHBIM
00opy1I0BaHUEM;

XapaKTepu30BaTh TNPUHIUMBI JEUCTBUS HM3YyYEHHBIX MPUOOPOB U
TEXHUYECKUX YCTPOMCTB C OMOPOM HA MX ONMUCAHUs (B TOM UUCIIE: CUCTEMA
OTOIUIEHUS] JOMOB, TUTPOMETP, MapoBas TypOMHa, aMIIEPMETP, BOJIBTMETD,
CUETYMK AJIEKTPUYECKOM SHEPTUH, 3IIEKTPOOCBETUTENbHBIE MPUOOPHI,
HarpeBaTelIbHbIC AIIEKTPOIIPUOOPHI (mpumepsr), AIIEKTPUYECKHE
MPEIOXPAHUTEIH, HNEKTPOMArHUT, JIEKTPOABUTATENb IOCTOSSHHOTO TOKA),
UCIIOJIb3Ysl 3HAHUS O CBOMCTBAX (PUBMYECKUX SIBJICHUUW M HEOOXOIHUMBbIE
(bu3nUecKre 3aKOHOMEPHOCTH;

pacno3HaBaTh IPOCTHIE TEXHUYECKHE YCTPOWCTBA W HW3MEPUTEIBHBIE
npuOOpPHI IO CXEMaM U CXeMaTUYHBIM PUCYHKaM (KUIKOCTHBIN TEPMOMETD,
TEPMOC, TICUXPOMETP, TUTPOMETP, ABUTATEIb BHYTPEHHETO CrOpaHUs,
AJIEKTPOCKOI, PEOCTaT), COCTABIATH CXEMbl JJIEKTPUUECKHX LIEemel c
NOCJIEOBATEIBHBIM U NAPAJIEIBHBIM COEUHEHUEM JJIEMEHTOB, Pa3anyast
yCIIOBHBIE 0003HAYEHHSI JIEMEHTOB AJIEKTPUUECKUX LICTICH;

OPUBOJUTH  MpUMEpbl  (HAXOAWTh  MHPOPMALMIO O  IpUMEpax)
MPAKTUYECKOTO HCTOIb30BaHUS (U3MUECKUX 3HAHUU B TOBCEIHEBHOMN



XKU3HU 1)1 obecrieueHus: 0€30MacHOCTH MPU OOpallleHuH C MpUOOpamMu u
TEXHUYECKUMHU YCTPOMCTBAMU, COXPAHEHHUS 3JJ0POBbS U COOIIOICHUS] HOPM
HKOJIOTUYECKOTO TIOBEICHHSI B OKPYKAIOLIEH CpeJIE;

OCYILECTBIATh TOUCK HMHPOpMAMU (PU3NYECKOTO COACpKAHUS B
WHTepHeTe, Ha OCHOBE HWMEIOIIMXCS 3HAHUW M NYTEM CpaBHEHUS
JIOTIOTHUTEIBHBIX HCTOUHUKOB BBIICIATH HH(DOPMAIIHIO, KOTOpAs SIBISIETCS
IPOTUBOPEYUBOMN MM MOXKET OBITh HETOCTOBEPHOM;

UCIIOJIb30BaTh MPU BBINOJIHEHUN YYE€OHBIX 3aJJaHUNl HAyYHO-TIOMYJISIPHYIO
JaUTepaTypy (GU3HUECKOT0O COAEpKaHUs, CIIPaBOYHbIE MAaTEPHUAIIBL, PECYPCHI
cetu MHTepHeT, BiIaAeTb NpUEMAMHM KOHCIEKTHUPOBAaHUS TEKCTA,
npeobpazoBanus HHGOPMAILIMU U3 OJTHOM 3HAKOBOW CUCTEMBI B APYTYIO;
co37aBaTh COOCTBEHHBIE MHCbMEHHBIE W KPATKHUE YCTHBIE COOOIICHMS,
0o0o0miass MHGOPMALMIO U3 HECKOJIbKUX HCTOYHUKOB (DU3MUECKOTO
COJIEpKaHus, B TOM YKCJIe MyOJINYHO MPEACTABIATE PE3YIbTaThl IPOSKTHON
WM UCCIIEA0BATENIbCKOM AESTENBHOCTH, IPU 3TOM I'PAMOTHO UCIIOJIb30BaTh
U3YYEHHBIM TOHATUIHBIA anmapar Kypca (HU3MKH, CONPOBOXKIAThH
BBICTYIUIEHUE MTPE3EHTALINEH;

IpU BBINOJHEHUH YYEOHBIX MPOEKTOB U UCCIEIOBAaHUN (U3NYECKUX
IPOLECCOB paclpeAeisaTh OOS3aHHOCTH B TPYIIE B COOTBETCTBUH C
MOCTABJICHHBIMU 33/1a4aMH, CJIEIUTH 3a BBHINOJHEHUEM IUIaHa EUCTBUM U
KOPPEKTUPOBATh €ro, AaJeKBAaTHO OLIEHUBaTh COOCTBEHHBIM BKJIAJI B
NEATEIbHOCTb IPYIIIbI, BEICTPAUBATh KOMMYHUKATHBHOE B3aMOJCHCTBHE,
IPOSIBIISS TOTOBHOCTH pa3peniaTb KOH(PIUKTHI.

K koHiy oOyueHust B 9 kjiacce npeIMeTHbIE Pe3yIbTaThl HA 0a30BOM YPOBHE
JOJKHBI OTpaXkaTh CPOPMUPOBAHHOCTD Y OOYHAIOIINXCS YMEHU:

UCIIOJIb30BaTh MOHSTHUSA: CHCTeMa OTCcuéTa, MarepualbHas TOYKa,
TPACKTOPHs, OTHOCUTEILHOCTh MEXaHUYECKOTO IBMXKEHMs, nedopmanus
(ynpyrasi, mjgacTHuYeckKas), TPEHHE, LEHTPOCTPEMUTEIIBHOE YCKOPEHHE,
HEBECOMOCTb M IEPErpy3KH, LEHTP TSHKECTH, aOCONIOTHO TBEPIOE TEIO,
LHEHTpP TSHKECTH TBEPJOTO Tesa, paBHOBECUE, MEXaHUYECKUE KOJIeOaHus U
BOJIHBI, 3BYK, HTH(PA3BYK U yJIbTPa3BYK, 3JIEKTPOMArHUTHBIE BOJIHBI, ITKaja
AJIGKTPOMAarHUTHBIX BOJIH, CBET, OJM30PYKOCTh U J1adbHO30PKOCTb,
CHEKTpPbI UCIYCKaHMs U MOTJOLIEHUs, aib(da, OeTa- U ramMmma-u3JIy4deHus,
U30TOIIBI, SIZICPHAS] DHEPTETHKA;

pasznuyaTh SBJICHUS (PAaBHOMEPHOE W HEPaBHOMEPHOE NPSIMOJIMHENHHOE
JBUKEHHE, PaBHOYCKOPEHHOE TMPSMOJIMHEHHOE [BHXEHHE, CBOOOIHOE
NaJICHUE TEJI, PABHOMEPHOE JIBUJKEHUE 110 OKPYKHOCTH, B3aUMOJEHCTBHE
TeJ, peaKTUBHOE ABI)KEHUE, KojeOaTelbHOE IBMKEHHE (3aTyXarollue U
BBIHY’KJIEHHbIE KOJI€OaHUs), PE30HAHC, BOJHOBOE JBW)XEHHUE, OTpaKEHHE



3BYKa, NPSMOJIMHEMHOE pacnpoCTpaHEHUE, OTPAKEHHWE WU MPETOMIICHHE
CBETa, MOJIHOE BHYTPEHHEE OTPAKEHUE CBETA, Pa3lIOKEHHE OEJIOT0 CBETa B
CHEKTp M CJOXKEHUE CHEKTPaJbHBIX LIBETOB, JUCHEPCHS CBETAa,
€CTECTBEHHAsl PAJUOaKTHBHOCTh, BO3HUKHOBEHUE JMHEWYATOTO CIIEKTpa
U3ITyYEHHUsI) TI0 OMMCAHUIO UX XapaKTEPHBIX CBOMCTB U HA OCHOBE OIIBITOB,
JIEMOHCTPHUPYIOIINX JaHHOE (PU3UUECKOE SBICHHE,

pacno3HaBaTh NPOSABICHHE W3YYEHHBIX (PU3HYECKUX  SBJICHUU B
OKpyXaroleM Mupe (B TOM 4Yucie (QU3UYeCKHe SIBICHUS B MPHUPOJIE:
IIPWINBBI U OTIIUBBI, ABMKEHUE IIIaHeT COJIHEYHON CUCTEMBI, PEAKTUBHOE
JIBW)KCHUE JKUBBIX OPraHU3MOB, BOCIPHUITHUE 3BYKOB IKHBOTHBIMH,
3eMJIETPSICEHUE, CEICMUYECKHME BOJHBI, I[yHAMH, 3XO, LBETa Tel,
ONTUYECKHUE SIBICHUS B NPUPOAE, OMOJOTMYECKOE NEWCTBHE BUAMMOTO,
yIbTPapUOJETOBOIO U PEHTICHOBCKOIO M3JIy4€HHUH, €CTECTBEHHBIH
pPaZAMOaKTUBHBIN (OH, KOCMHYECKHE JIy4d, PaJUOaKTHUBHOE H3Iy4YCHHE
NPUPOAHBIX MHUHEPATIOB, JEWCTBHE PAJAMOAKTHUBHBIX M3IYyYEHUH Ha
OpraHu3M YeJIOBEKa), MpPH 3TOM MEPEBOAUTH MPAKTUYECKYIO 3a/lady B
y4eOHYI0, BBIJCIATH CYIIECTBEHHBIE CBOMCTBa (MpuU3HAKH) (HU3UUYECKUX
SIBIICHUI;

OINKCHIBaTh U3yYEHHbIE CBOICTBA TE€N U (PU3NUECKHUE SIBICHUSA, UCIIOIB3YS
(¢u3nuecKkue BeIWYUHBI (CpEeIHSAs W MIHOBEHHAs CKOPOCTh Teja Ipu
HEPaBHOMEPHOM JIBMOKCHUH, YCKOPEHHE, MEPEMEIICHUE, MyTh, YIIIOBas
CKOPOCTb, CHJIa TPEHHS, CWIa YINPYTrOCTH, CUJa TSIKECTH, YCKOPEHHE
CBOOOJHOTO TMAaJEeHMs, BEC Tejld, HUMIYJIbC Tela, HWMIIYJIbC CHJIBL,
MeXaHW4yeckas paboTa M MOIIHOCTb, IOTEHUHUAIbHAas HHEPIrusl Tena,
MOJHSTOrO0 HaJl MOBEPXHOCTHIO 3€MJIM, MOTEHIMAIbHAS DHEPTUsl CKATOU
NPY>KUHBI, KHHETUYECKAsl SHEPT U, TOJIHASI MEXaHUYECKasi SHEPTHUsL, IEPUO
U 4YacToTa KoyieOaHuM, JYIMHA BOJIHBI, TPOMKOCTh 3ByKa M BBICOTA TOHA,
CKOPOCTb CBETa, IOKa3aTeidb MPEIOMIICHHUS Cpefbl), MpPU OMNHUCAHUU
NPaBUIBHO TPAaKTOBaTh (PU3MUECKUI CMBICT HCIOJIb3YEMBIX BEJIUYMH,
0003HAaYEHUsI U EIUHULBI (PU3NYECKUX BEIUYHMH, HAXOIUTh (OPMYJIbL,
CBSA3BIBAIOLIME JAHHYIO (PU3WYECKYIO BEIMYHMHY C JAPYTMMH BEIMYMHAMU,
CTPOUTDH rpaPUKU U3yUYEHHBIX 3aBUCUMOCTEN (PU3MUECKUX BEJINYMH;
XapaKTepu30BaTh CBOMCTBA TeJ, (PU3NYECKUE SIBICHUS U MPOIECCHI,
UCIIOJIb3YsI 3aKOH COXPAHEHUs HHEPruu, 3aKOH BCEMHUPHOIO TATOTEHMS,
OPUHIMI CYNEPHO3ULMA CHJI, MPUHIUI OTHOCHUTENIbHOCTH ['anunes,
3aKkOoHbl HbIOTOHA, 3aKOH COXpaHEHUs MMIYJIbCA, 3aKOHBI OTPAXKEHUS U
IIPEJIOMJIEHUS] CBETA, 3aKOHBI COXPAHEHHUSI 3apsAI0BOTO U MAaCCOBOI0 YUCEIN
OpU SJACPHBIX PEAKIMSIX, MPU 3TOM J1aBaTh CIOBECHYIO (DOPMYIHPOBKY
3aKOHA U 3aIIUCBHIBATh €r0 MaTEMAaTUYECKOE BhIPAKEHUE;



OOBSICHATh (PU3UYECKUE TPOLECChl U CBOMCTBA TEJ, B TOM YHCIE U B
KOHTEKCTE CHUTYyallil MPaKTUKOOPUEHTHPOBAHHOTO XapaKTepa: BBISBIATH
IPUYUHHO-CJIEICTBEHHBIE CBSI3U, CTPOUTH OOBSICHEHHE U3 2—3 JIOTUYECKUX
[IaroB C OMNOpPOM Ha 2-3 M3yYEHHBIX CBOMCTBA (PM3MUYECKUX SIBJICHUI,
(¢u3NYECKUX 3aKOHOB MJIM 3aKOHOMEPHOCTEM;

pemaTh pacu€THBIE 3a/1a4u (ONUPAOIINECS HA CUCTEMY U3 2—3 YpaBHEHHMIA ),
UCTIOJIB3YS 3aKOHBI U (POPMYIIbI, CBS3BIBAIOIINE (DU3MUECKHUE BETMUMUHBI: HA
OCHOBE aHaJIM3a YCJIOBHS 3a]]aul 3alliChIBaTh KPATKOE yCIOBHE, BBISBIATH
HEJOCTAIOUINE WM W30BITOYHBIC JAHHBIE, BHIOMPATh 3aKOHBI U (POPMYJIBL,
HEOOXOJUMBIE ISl PEIICHUs, MPOBOAUTH pPACU€Thl M  OLICHUBATH
PEATMCTUYHOCTH MOTYYSHHOTO 3HaYCHHS PU3NUECKON BETUYHHBI,
pacmo3HaBaTh MPOOJEMBI, KOTOPbIE MOXKHO pPEIINTh MPH MOMOIIU
($u3NYECKUX METO/OB, MCIONb3Yysl ONHCAHME HCCIEIOBAaHUS, BBIICIATDH
IPOBEPSIEMOE  TPEANOJIOKEHUE, OLICHUBATh NPABWIBHOCTh IOpSIKA
NpOBEJCHUS  HMCCIEAOBAHUSA, JeNaTh BBIBOJABI, HHTEPIPETUPOBATH
pe3ynbTaThl HAOIIOIEHUH U OTIBITOB;

IPOBOJAUTH OMBITHl MO HAOMIOACHWIO (U3MUECKUX SIBICHUW WK
¢u3znyecKkux CBOWCTB Ten (M3ydeHHE BTOpOro 3akoHa HbroTOHa, 3akoHa
COXPAaHEHUSl HHEPrUM, 3aBUCHUMOCTh NEpHUOAa KOJeOaHUN NpPYKMHHOTO
MasiTHUKa OT MAacChl Tpy3a M KECTKOCTU MPYKUHBI U HE3aBUCUMOCTH OT
aMILUTUTYAbl MAJIbIX KOJIC€OaHUH, MPSAMOJIMHEHHOE PaCpOCTPAHCHUE CBETA,
pasioKeHue Oeoro cBeTa B CIEKTP, U3YyUEHHE CBOMCTB M300pa’KEHUS B
IUIOCKOM 3€pKajie U CBOMCTB H300pa)KeHHsl IpeaMera B coOuparomien
JWH3€e, HAOMIOJEHUE CIUIOIIHBIX W JMHEMYaThIX CHEKTPOB H3IIy4EHHUS):
CaMOCTOATENIbHO  CcOOMpaTh YCTAHOBKY M3 HM30BITOUHOro Habopa
000pyIOBaHUS, OMUCHIBATH X0/ OIBITA U €r0 Pe3yibTaThl, POPMYyITUPOBATH
BBIBO/IbI;

IPOBOAUTH MPU HEOOXOAMMOCTH CEPUIO MPSIMBIX M3MEpPEHUH, onpeaenss
CpellHee 3HAYeHUE U3MepsIeMOl BeNIMYUHBI ((POKYCHOE pacCTOsSHUE
coOuparomel JuH3bl), OOOCHOBBIBaTH BBIOOpP crocoda HU3MepeHus
(M3MepUTENILHOTO PUOOpPa);

OPOBOANUTH MHCCIEAOBAHUE 3aBUCHUMOCTEH (U3MUECKUX BEJIUYHUH C
UCIIOJIb30BaHUEM MPSAMBIX U3MEPEHUH (3aBUCUMOCTD IIyTH OT BPEMEHHU IpU
PaBHOYCKOPEHHOM JBW)XCHHHM 0€3 HavyalbHOW CKOpPOCTH, TMEpHoAa
KOJIe0aHUN MaTeMaTHYeCKOTO0 MasTHUKA OT JIJIMHBI HHUTH, 3aBUCUMOCTU
yria OTpakeHUsl CBETa OT yrja MaJeHUs W yIia MPeJoMJICHHs OT yria
NajJieHus): IUIAHUPOBATh HCCJIENIOBAaHUE, CAMOCTOSITENIbHO COOMpPATh
YCTaHOBKY, (DUKCHUpOBaTh pe3ysbTaThl MOJYYEHHOW  3aBUCHMOCTH



GbU3MYEeCKUX BEIWYUH B BUAEC TAOJWIl ¥ TPaPUKOB, JeiIaTh BBIBOILI TIO
pe3ybTaTaM MCCIICIOBAHUS;

MPOBOJUTh KOCBEHHBIC W3MEPECHHS (U3MUECKUX BEIHYUH (CPEmHSISI
CKOPOCTb ¥ YCKOPEHUE TeJla MPU PAaBHOYCKOPEHHOM JIBH)KEHHUH, YCKOPEHUE
CBOOOJHOTO MaJieHUsl, XKECTKOCTh TPYXKUHBI, KOIDPUIMEHT TpeHus
CKOJIBKCHHS, MEXaHW4deckass paboTa W MOIIHOCTh, YaCTOTa W TEPHOJ
KOJICOaHMI MaTeMaTHYeCKOTO W TMPYKUHHOTO MASTHHKOB, ONTHYECKas
cwia coOuparomeid JHMH3bI, pPaJAHMOAKTHUBHBIN (OH): TUTAHMPOBATH
U3MEpPEHUs], COOMpPATh SKCIEPUMEHTAIBHYIO YCTAaHOBKY U BBINIOJIHATD
U3MEpEHUs, Cleaysl MPEJIOKEHHONW WHCTPYKIMHU, BBIUYUCISATH 3HAUYCHHE
BEJTUYMHBI U aHAJTM3UPOBATH MOTYUCHHBIC PE3YIbTAThI C YIETOM 3aJaHHOM
MIOTPEIIHOCTHA U3MEPEHN;

COOJTI0IaTh MpaBUJjIa TEXHUKU O€30MaCHOCTH MpH paboTe C J1abopaTOpHBIM
00opy1I0BaHUEM;

pa3nuyaTh OCHOBHBIC TPU3HAKA W3YYCHHBIX (HU3UYCCKUX MOJIEICH:
MaTepuaibHas TOYKA, aOCOMIOTHO TBEPIOE TEIO, TOUYCYHBIM HCTOYHHUK
CBeTa, JTy4, TOHKAas JINH3a, TJIaHeTapHast MOJCITb aTOMa, HyKJIOHHAS MOJIENb
aTOMHOTO SIJIpa;

XapaKTepU30BaTh MPUHIMIMBI  JCHCTBUS HU3YYEHHBIX MNPUOOPOB W
TEXHUYECKUX YCTPONCTB C OMOPOM HA HX OMUCAHUA (B TOM YHCIE:
CIUAOMETp, MATYMKW TIOJOKCHHSI, PACCTOSHHUS W YCKOPEHHS, paKeTa,
9XOJIOT, OYKH, TMepucKor, (Qoroanmapar, ONTHYECKHE CBETOBO/IBI,
CIEKTPOCKOM, JO3UMETP, Kamepa BuibcoHa), HCHONB3YysS 3HAHUA O
CBOMCTBaX (PU3WYECKUX SBICHUHW M  HEOOXoauMmble (u3nyeckue
3aKOHOMEPHOCTH,

WCITOJIB30BaTh CXEMbI U CXEMATHYHBIC PUCYHKH W3YUCHHBIX TEXHUYCCKUX
YCTPONCTB, U3MEPHUTEIBHBIX TPUOOPOB U TEXHOJIOTHUECKUX MPOIECCOB MPU
pemieHny  y4eOHO-TIPAKTUYECKUX  3a7ad, OINTHUYECKHE CXEMbI IS
MOCTPOEHUS N300PAKEHU B IJIOCKOM 3€pKajie M COOMpAroLIEl JIMH3E;
NPUBOAUTh  NpUMEphl  (HAXOauTh  WHEGOpPMAIIMI0O O  MpUMEpax)
MPAKTUIECKOTO HCIIOIb30BaHUs (U3MYCCKUX 3HAHWUN B TIOBCEIHEBHOM
KU3HH 711 obecrieueHusi 0€30MacHOCTH MpU oOparieHuu ¢ mpudbopamMu u
TEXHUYECKUMHU YCTPONCTBAMU, COXPAHECHHS 3JI0POBBS M COOTIOICHHSI HOPM
HKOJIOTHYECKOTO TIOBEICHHSI B OKpYXKaloIIeH cpele;

OCYIICCTBJIATh TOUCK WHGPOpMAUK (U3HUECKOTO COJICpPKAaHUS B
HuTepHete, camocTosTENHHO (HOPMYIUPYSI MOUCKOBBIN 3aMpOC, HAXOAUTH
MyTH OMPEACIICHUS IOCTOBEPHOCTH TOJIYYCeHHONW MH(OpPMAIIMK HA OCHOBE
UMEIOIINXCS 3HAHUKN U TOTIOTHUTEIHHBIX UCTOUYHUKOB;



UCITOJIB30BAaTh MPHU BBIIOJIHEHUU YYEOHBIX 3aJaHUIl HAYYHO-ITONYJIIPHYIO
JauTepaTypy GU3HUECKOTO COAepKaHUs, CIIPaBOUHbIE MAaTEPHUAIIbI, PECYPCHI
cetu VHTEepHeT, BiaAeTh MNPUEMAMHU KOHCIEKTUPOBAHMS  TEKCTAa,
npeoOpazoBaHus HHGOPMALMU U3 OJJHOM 3HAKOBOW CUCTEMBI B APYTYIO;
CO3/1aBaTh COOCTBEHHbBIC IMUCHbMEHHBIE U YCTHBIE COOOIIEHUS HAa OCHOBE
uHGOpPMAIlMU U3 HECKOJBKUX HCTOYHUKOB (DHU3HUECKOTO COACpXKaHUs,
yOJMYHO MPEICTABIATh PE3YIbTaThl MPOEKTHON MITM UCCIEA0BATEIbCKOM
NESATENIbHOCTH, MpPU 3TOM TPaMOTHO  MCIOJIb30BaTh  HM3yYEHHBIN
NOHSTUMHBIN amnmapar HU3y4aemoro pasjena (U3MKM U COINpPOBOXKIAThH
BBICTYIUICHHE TIpE3eHTalel ¢ Y4€ToM OCOOEHHOCTEH ayIuTOpUn
CBEPCTHUKOB.



TEMATHUYECKOE IINTAHUPOBAHHUE
7 KIIACC

KoanuyecTBO 4acoB DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3iesioB U TeM
Kontposabubie Ilpaktnueckne (uuppoBbie)
n/n NMPOrpaMMbI Bcero
padoThI padoThI o0pazoBare/ibHbIC
pecypchl
Paszpnen 1. ®dusuka u e€ poJib B IO3HAHNH OKPYKaI0LIEro MUpa
bubnunoreka LIOK
1.1 o - 2
H3HIKE - HayKa o TIpHpone https://m.edsoo.ru/7f416194
bu6 OK
1.2 dusndyeckue BEININHBI 2 1 ubsorexa Il
https://m.edsoo.ru/7f416194
. bubmuoreka [{OK
1.3 EcrecTBeHHOHay4HbIN METO/ MO3HAHUS 2 1
https://m.edsoo.ru/7f416194
Hroro no paszneny 6
Pa3nea 2. IlepBoHauaibHble CBeleHHS O CTPOEHHMH BellecTBA
bu6nunorexa LIOK
2.1 CtpocHue BelecTa 1
TPOCHHE BELIECTR https://m.edsoo.ru/7f416194
5 JIBr>KeHUe U B3aUMOJICMCTBUE YaCTHI] ) | bubnuoreka [{OK
' BEIIECTBA https://m.edsoo.ru/7f416194
bubnunorexa LIOK
2.3 ArperaTHEBIC COCTOSHHS BEIICCTBA 2
P B https://m.edsoo.ru/7f416194
Hroro no paszneny 5
Pa3nen 3. /IBu:xeHMe 1 B3auMo/ieiicTBUE TeJl
bubnunorexa LIOK
N M
3 CXAHHHCCKOE ABHACHHC 3 https://m.edsoo.ru/7f416194
bu6 OK
3.2 WNuepiusi, Mmacca, MIOTHOCTh 4 1 ubsmorexa 11

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




KoumnuectBo yacos DJIEKTPOHHbBIE
Ne HaumeHoBaHue pa3iesioB U TeM
Konrpoasubie Ilpakruueckue (uuppoBbie)
n/n NMPOrpaMMbI Bcero
padoThI paboThI o0pa3oBare/bHbIE
pecypcbl
bubnunorexa LIOK
3.3 Cuna. B 14 1 2
. BT CH https://m.edsoo.ru/7f416194
Wroro no pazaeny 21
Pasnen 4. /laBjieHue TBEPABIX TeJl, dKUAKOCTEH U Ta30B
41 Jasnenue. llepenava naBneHust TBEpABIMU 3 bubmmoreka [JOK
' TelaMHu, )KUAKOCTSIMHU U Ta3aMH https://m.edsoo.ru/7f416194
bubnunoreka LIOK
4.2 5
Jlapitetine KIAKOCTA https://m.edsoo.ru/7f416194
bubmmoteka [IOK
4. A
3 TMoChepHoe AaBneHHe 6 https://m.edsoo.ru/7f416194
44 JlelicTBuE KUIKOCTH U Ta3a HA MOTPYKEHHOE 7 | 3 bubmuoreka [IOK
' B HHUX TEIIO https://m.edsoo.ru/7f416194
Hroro no pazneny 21
Pa3nea S. PaGora m MOIIHOCTB. JHEPIrus
bu6mmoreka IIOK
A P 1
> a60Ta i MOIIHOCT® 3 https://m.edsoo.ru/7f416194
bubnunorexa LIOK
2 I1 1
> POCTBIC MEXAHUIMET > https://m.edsoo.ru/7f416194
bubnunorexa LIOK
. M 4 1 1
>3 CXAHITICCKAR SHEprt https://m.edsoo.ru/7f416194
Hroro o pazneny 12
Pe3epBHOE Bpems 3
OBHIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 68 3 12




ITOYPOYHOE IIVTAHUPOBAHUE

7 KIIACC
KounyecTBo 4yacoB JJIeKTPOHHBbIE HU(PPOBHIE
Nen/m Tema ypoka Konrpoubusie Ilpakrnyeckune  00pa3oBaTe/IbHbIe
Beero padoThI padoThI pecypcbl
| ®dusuka — Hayka o npupoze. SBneHus 1 Bubnuoteka LLOK
npupoasl. uznueckue sABICHUs https://m.edsoo.ru/5d18811c
) MexaHu4ecKkue, TEIIOBbIE, JIEKTPUUYECKHUE, 1 Bubnunoteka LOK
MAarHUTHBIE, CBETOBbIC, 3BYKOBBIC SIBJICHHUS https://m.edsoo.ru/0b8885ce
Bubnnoteka LOK
3 @u3nyecKue BEINYHUHBI U UX H3MEPEHUE 1 https://m.edsoo.ru/f5883f89
VYpok-uccnenosanue "M3mepenne BubamoTeka LIOK
4 TEMIIEPATyPhI IIPU IIOMOIIH KUIKOCTHOI'O 1 1 https://m.edsoo.ru/f9d509fd
TEPMOMETpA U JaTYUKa TeMIepaTyphl"”
Kak ¢u3uka u npyrue ecrecTBeHHbIE HAyKH
5 U3yy4aroT pupony. EcrecTBeHHOHAYYHBIN 1 bubnnoreka [JOK
MeToA no3Hanus. Onucanue Gpusnyeckux https://m.edsoo.ru/ff09f72a
SIBJICHUH C IIOMOLIBIO MOJENIEH
VYpok-uccnenosanue "lIpoBepka runoressl:
6 JAJIBHOCTB MOJIETA IIApUKa, IyHIEHHOTO ] | 5”6“f"°TEKa LOK
TOPU30HTAIIBHO, TEM OO0JIbIIe, YeM OoJble https://m.eds00.ru/66535a15
BBICOTA ITycKa"
Crpoenue BemecTBa. ONbITHI,
bu6mmorexa [IOK
7 JTIOKa3bIBAOIINE TUCKPETHOE CTPOCHUE 1

BEIIECTBA

https://m.edsoo.ru/ff09fe0a




bu6mmoreka [IOK

Berrecrna"

8 BIDKCHHE YaCTHI] BEI[eCTBa
A HBett https://m.edsoo.ru/ff0a013e
VYpok-uccnenoanue «OnbITHI 11O BubanoTeka LLOK
9 HaGHIOZ[eHI/HO TCIUIOBOT'O paCIIUPCHUA https;//m.edsoo_ru/21fab954
ra3oBy
Bubnanoteka LLOK
10 ArperaTHble COCTOSTHUSI BEIIECTBA https://m.edsoo.ru/e209799a
B3anMocBs3b Mex 1y cBOWCTBaMH BELIECTB B
1 pPa3HBIX arperaTHbIX COCTOSIHUAX U UX bubnuorexa [JOK
ATOMHOMOJIEKYJISIPHBIM CTPOCHUEM. https://m.edsoo.ru/ff0a0378
Oco0EHHOCTH arperaTHbIX COCTOSTHUN BOIBI
12 Mexanunyeckoe asuxeHue. PaBHomepHoe u bubnuorexa [JOK
HEPaBHOMEPHOE JIBIKEHUE https://m.edsoo.ru/ff0a05c6
bu6mmoreka [IOK
13 Cxopocth. EquHUIEI cKOpOCTH
p A H p https://m.edsoo.ru/ff0a079c
14 Pacder nyTtu u BpeMeHHU IBHKSHUS bubmorexa HOK
yr p A https://m.edsoo.ru/ff0a0ae4
Nuepnus. 3akon nuepuun. B3zanumonencreue
15 T II()aK MIpHYHHA I/I3MpeHeHI/I}I CKOPOCTH bubmorexa HOK
p p https://m.edsoo.ru/ff0a0c10
JBUKCHUS TCI
[ImoTHOCTE BemiecTBa. PacueT Maccel n bubmuorexa [JOK
16
o0beMa Teja I0 €ro IIOTHOCTH https://m.edsoo.ru/ff0a0fee
17 Jlaboparopnas pabota «OnpeneneHnue Bubavoreka LIOK
ITOTHOCTH TREPIOTO TENa» https://m.edsoo.ru/3a0c1490
13 Pemenne 3agay mo teme "I110THOCTD bu6mmorexa [IOK

https://m.edsoo.ru/ff0al23c




Cuta xak XapaKTCPUCTHUKA BBaHMO,Z[efICTBHSI

Bubnanoteka LLOK

19 .
ren. Cua ynpyroctu. 3axor T'yka https://m.edsoo.ru/af539df2
JlaGopaTtopHas padorta «3ydueHue Bubnnoteka LIOK
20 3aBUCUMOCTH PACTsKeHUs (Jedpopmanun) https://m.edsoo.ru/ac89a39b
NPY>KUHBI OT MPUIOKEHHOU CHIIBD)
21 SIBnenue Tarorenns. Cuiia TSKECTH
CBsI3b MEXY CUJIOHN TSXKSCTH M MacCOM
22 ena. Bec Heya Pemenne 3aga4 1mo Teme bubmorexa HOK
Tena. Teaa. Pemenn
T T 8 https://m.edsoo.ru/ff0al778
"Cuna tsxkectu"
Cuiia TsKeCcTH Ha APYTHX IJIaHeTax. bu6mmoreka [IOK
23
Du3nvecKre XapakKTepUCTUKH TIAHET https://m.edsoo.ru/ff0al1502
bu6mmorexa [IOK
24 n . lunaMmomeT
3mepenue cut. Jlu p https://m.edsoo.ru/ff0al 8cc
bu6mmoreka [JOK
2 B .H MOCTb
> ce Tea. Hepeco https://m.edsoo.ru/ff0al778
26 CnoxxeHue IByX CHJI, HallpaBJIEHHBIX 10 bubnuotexa [JOK
OHOM npsiMOM. PaBHOAENCTBYIOIIAs CUIT https://m.edsoo.ru/ff0ala70
Pemenne 3amad mo tTeme Bubanorexa LIOK
27 "p o " https://m.edsoo.ru/ec06ce98
aBHOJCICTBYIOIIAs CUJI
Tpenue CKOJIbXKEHUsI U TPEHUE TTOKOSI. bubnmoreka [JOK
28
Tpenue B npUpoJIe ¥ TEXHUKE https://m.edsoo.ru/ff0alb9c
JlaGopatopnas pabora «3yuenue
29 3aBUCUMOCTH CHJIbI TPEHHS CKOJIBKEHHS OT bubmuorexa [JOK

CHJIBI IaBJICHUSA U XapaKTepa
COIMpHUKACarOIINUXCA HOBerHOCTefI))

https://m.edsoo.ru/ffO0alcc8




Pemenue 3amau Ha onpeencHue

Bubnanoteka LLOK

30 PABHOCHCTBYIOIEH CHITBI https://m.edsoo.ru/fce0407a
Pemenue 3agau no remam: «Bec Tenay,

31 «["paduyeckoe n300paKeHUE CUID» bubmmorexa [IOK

P up ’ https://m.edsoo.ru/ff0alde0
«Cunbl», «PaBHOJIECHUCTBYIOIIAS CHIT»
KonTponbHas padota no remam:

1 «Mexanuueckoe JaBUKeHHEY, «Macca, Bubavoreka LIOK
IJIOTHOCTBY, «Bec tenay, «['padudeckoe https://m.edsoo.ru/461c9d5c
n3o0pakeHue crn, «CHUITbD»

1 Jasnenne. CriocoObl yMEHBIIICHUS U bubnuorexa [JOK
YBEJIIMYCHUS TABJICHUS https://m.edsoo.ru/ff0a20a6

34 JlaBneHue raza. 3aBUCUMOCTb JIaBJICHUS Ta3a bubnnoreka [JOK
oT 00béMa, TeMIiepaTypsl https://m.edsoo.ru/ff0a2376

35 [Iepenaua naBiieHUs: TBEPABIMU TEIIAMH, bu6mmoreka [IOK
JKUJIKOCTSIMU U razamMu. 3akoH [Tackains https://m.edsoo.ru/ff0a25b0

36 JlaBiieHHE B AKUJKOCTH U T'a3€, BBI3BAHHOE bubnuotexa [JOK
JICICTBUEM CHUJIBI TSKECTH https://m.edsoo.ru/ff0a2718

37 Pemenue 3aigau nmo teme «/laBnenue B bubmuorexa [JOK
JKHUJIKOCTH U Ta3e. 3akoH [lackaisi» https://m.edsoo.ru/ff0a2826

bubmuorexa [JOK

38 CooOrmarommuecs cocyabl

Harom YA https://m.edsoo.ru/ff0a2970

39 I'uppaBpanyeckuil mpecc bubmorexa HOK

AP P https://m.edsoo.ru/ff0a3136
Manomertpsl. [1opiIHEBON KUIKOCTHBIN Bubamotera LIOK
40 HACOC https://m.edsoo.ru/bf19e7a8
41 Atmocdepa 3emmn. [Tpuannb bubnuoreka [IOK

CYIIECTBOBAHUS BO3AYIIHOM 000I0OUKH

https://m.edsoo.ru/ff0a2b5a




3emun. 3aBUCUMOCTh aTMOC(HEPHOTO
JABJICHUS OT BBICOTHI HAJl YPOBHEM MOPS

bu6mmoreka [IOK
42 Bec Boznyxa. AtmocdepHoe 1aBieHue hitps-//m.cdsoo.ru/ff0a2bsa
43 N3mepenue atmocdepHoro aasieHus. OnbIT bubmmoreka [JOK
Toppuuennun https://m.edsoo.ru/ff0a2da8
44 3aBUCHUMOCTBH aTMOC(HEPHOTO JIABJICHHS OT bubnuorexa [JOK
BBICOTBI HaJT YPOBHEM MOPA https://m.edsoo.ru/ff0a2fc4
45 Bapomerp-aneponn. AtmochepHoe bubnnoreka [JOK
JIaBJICHUE HA PA3JIMYHBIX BBICOTAX https://m.edsoo.ru/ff0a2fc4
46 Pemenue 3amaud mo reme " AtmocdepHoe E:Iti]; 3j:zzls-llocz)Kru/da4lffc0
napjeHue" S :
JlelicTBue ®UIKOCTH U Ta3a HA
47 MOTPY>KEHHOE B HUX TE€JI0. ApXUMeEI0Ba bubmmorexa [OK
https://m.edsoo.ru/ff0a3276
cuia
Jlaboparopnas padota «Onpenenenue
48 BBITaJI'I)KHBEIOHI:fI CHIIHI, )lel"fcmy}omeﬁ Ha 1 bubmorexa LHOK
https://m.edsoo.ru/ff0a33fc
TEJO, MOTPYKEHHOE B JKUJIKOCTHY
Jlaboparopnast paboTta 1mo Teme
49 «HMccrnemoBanue 3aBUCHMOCTH Beca Tena B 1 bubnmoreka [JOK
BOJIE OT 00bEMA MOTPYKEHHOHN B KHUIKOCTH https://m.edsoo.ru/ff0a3514
YacTH TeJiay
bubmuorexa [JOK
30 Hnapate Ten https://m.edsoo.ru/ff0a3a96
JlaGoparopHas padota "KoHcTpynpoBaHue Bubnunoteka LIOK
51 apeomerpa Ui KOHCTPYUPOBAHUC JIONKH 1 1 https://m.edsoo.ru/e1213chd

omnpezaeseHue e€ rpy30noabEMHOCTH"




Pemrenue 3agau mo remam: «IlmaBanue

52 cynoB. BoznyxomnaBanuey, «/laBnenue bubmmorexa [TOK
YAOB. BOAYX < htps://m.edsoo.ru/ff0a3654
TBEPJbIX TEJ, )KUJIKOCTEU U Ta30B»
53 Kontponbnas padota nmo teme «/laBienue Bubsuoteka LIOK
TBEPJBIX TEJ, )KUJIKOCTEH U Ta30B» https://m.edsoo.ru/f43c2cec
bu6mmorexa [IOK
54 Mexanunyeckas padbora 1
https://m.edsoo.ru/ff0a3{f82
bubmuorexa [JOK
55 MomnaocTs. Eqununiel MmonHocTi
. A H H https://m.edsoo.ru/ff0a3{f82
56 VYpoxk-uccienoanue "Pacuét MOIIHOCTH, | Bubnvoreka LIOK
pa3BUBaEeMOM MpHU MOIBEME 10 JecTHUIlE" https://m.edsoo.ru/479¢13c6
57 [Ipocteie Mexanu3msl. Poruar. PaBHoBecue Bubavoreka LIOK
CHUT HA phivare https://m.edsoo.ru/69602a42
Prryaru B TexHuke, ObITY U IPUPOJIE.
58 JlaGoparophas pabora «MccrnenoBanue 0.5 bubmorera [JOK
p . pHAip ' https://m.edsoo.ru/ff0a478e
YCIIOBUM PAaBHOBECHSI pblUara
59 Pemenue 3aga4 mo Teme «Y CIIOBHUSA bu6mmoreka [JOK
paBHOBECHS pheIyara» https://m.edsoo.ru/ff0a48a6
Koaddutment monesnoro neicTpust BubnnoTeka LIOK
60 MexanusMa. JlabopatopHas pabota 0.5 https://m.edsoo.ru/369819b0
«3mepenne KI1/] HakIOHHON MIOCKOCTH»
61 Pemenue 3amaa mo teme "Pabora, bu6mmorexa [IOK
MomHocTh, KITI" https://m.edsoo.ru/ff0a4c48
& Mexannueckas sHeprus. Kunernueckas u bubnmoreka [JOK

IMOTCHIHMAJIbHAs SHEPIrus

https://m.edsoo.ru/ff0a4252




bu6mmoreka [IOK

63 3aKOH COXpaHEHMSI MEXaHUYECKON IHEPIUH 1
https://m.edsoo.ru/ff0a4360
YPOK-3KCIIEpUMEHT 1O TEME
"DKCHepUMEHTAIbHOE OIPE/IEICHHE
64 U3MEHCHUS KHUHETHYECKOU U 1 1
MIOTEHIMAJIbHOW SHEPIUU IIPU CKaTbIBAHUU Bubanoteka LIOK
TeJa M0 HAKJIOHHOM IIJIOCKOCTH" https://m.edsoo.ru/af73d7ac
65 KonrtponsHas padora o teme «Pabora u 1 Bubanoteka LIOK
MOIIHOCTb. DHEPTHUS» https://m.edsoo.ru/a9f9c35a
66 PesepBHblit ypok. Pabora ¢ Tekctamu 1o 1 bubnuorexa [JOK
TeMe "MexaHuueckoe aBimxeHue" https://m.edsoo.ru/ff0adee6
Pesepaubiit ypok. Pabora ¢ Tekcramu mo
67 teme "JlaBneHue TBEPABIX TN, KUIKOCTEH U 1 bubnmorexa LHOK
\ https://m.edsoo.ru/ff0adffe
razoB
63 PesepBHeIii ypok. PaboTa ¢ TekcTamu Mo | E:fnrorexa LOK
teme "Pabota. MomtHoCcTh. DHEeprus" ps://m.edsoo.ru/9a9191c9
OBHIEE KOJIMYECTBO YACOB I1O ITPOT'PAMME 68 12




YUYEBHO-METOJINYECKOE OBECIIEYEHHUE
OBPA30OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI /UIAA YYEHUKA:

» dusuka: 7-i kiacce: 0a30BbIN YpOBEeHb: yueOHUK, 7 kiacc/ [lepeimkun .M.,
NBanoB A.U., AkimonepHoe odmiectBo «M3aarensctBo «IIpocBerienne

» ®uzuka: 8- kimacc: 6a30BbIN ypoBeHb: yueOHUK, § kinacce/ [lepoimkun Y. M.,
NBanoB A. U., AkiimonepHoe o6miectBo «M3narensctBo «IIpocBerienrer»

» ®usuka: 9-i knacce: 6a30BbIi ypoBeHb: yueOHuUK, 9 kiacc/ [lepsimkun . M.,
I'ytauk E. M., FIBanoB A. U., [lerpoBa M. A., AKIIMoHEpHOE OOLIECTBO
«3narensctBO «IIpocBenieHre»

METOAUYECKHUE MATEPHUAJIbBI 1JISA YUUTEJIA

» dusuka: 7-i knace: Metonuueckoe nocodue k yueOHuky A.B. Ilepoiikuna/
®unonosuy H. B., kopniopauus "Poccuiickuil yueonuk" «M3gatenbeTBo
«dpodarn»

» Gdusuka: 8-i knace: Metonuueckoe nocodue k yueoOHuky A.B. Ileprimkuna/
®unonosud H. B., kopriopanus "Poccutickuit yueoHuk" «M3gatenbeTBo
«dpoda»»

» dusuka: 9-i knace: Metonuueckoe nocodue k yueOHuky A.B. Ilepoimkuna/
®unonosud H. B., kopniopanus "Poccutickuii yaueonuk" «M3aatenbeTBo
«dpodan»

» ®usuka: 7 knacc. Juaakrudeckue Mmatepuansl: Jluaus YMK A.B. Ilepsimikuna.
®duzuka (7-9)/ Mapoun A.E., Mapon E.A., kopniopanus "Poccutickuii yaeOHUK"
«M3narenbctBO «/Ipodany

» ®usuka: 8 knacc. Juaakrudeckue Mmatepuansl: Jluaus YMK A.B. Ilepsimkuna.
®duzuka (7-9)/ Mapoun A.E., Mapon E.A., kopniopauus "Poccuiickuii yueOHuK"
«M3narenbctBO «/Ipodany

» ®usuka: 9 knacc. Juaakrudeckue Mmatepuansl: Jluaus YMK A.B. Ilepsimkuna.
®duzuka (7-9)/ Mapoun A.E., Mapon E.A., kopniopauus "Poccuiickuii yueOHuK"

«M3patenbcTBO «podany



» Ouspka: 7-1 kiacc: Pa3HOYpOBHEBBIE CAMOCTOSTENIBHBIE U KOHTPOJIBHBIE
pabotel/Kupuk JI. A., «M3marensctBO «Iimekcany
» Ouzuka: 8-i1 kacc: Pa3HOYpOBHEBBIE CAMOCTOATENIBHBIE U KOHTPOJIBHbBIE
pabotel/Kupuk JI. A., «M3marenscTBO «Miekcany
» Ousuka: 9-i1 knacc: Pa3HOypOBHEBBIE CAMOCTOATENIBHBIE U KOHTPOJIBHbBIE

pabotel/Kupuk JI. A., «M3patenscTBo «nexcan»

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbBI CETH
HUHTEPHET:

1. https://lesson.edu.ru/catalog
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