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INOACHUTEJIBHAS 3AIINCKA

[IporpaMmma 1o ¢u3MKe Ha YpPOBHE OCHOBHOTO 0O01Iero oOpa3oBaHUs
COCTaBJICHA HAa OCHOBE MOJIOKEHUW U TpeOOBaHUM K pe3yabTaTaM OCBOCHHS Ha
yriyOJIEHHOM YpOBHE OCHOBHOM 00pa3oBaTEIbLHON MPOrpaMMBbl, MPEACTaBICHHBIX
B ®I'OC OO0, a Takxe ¢ yuérom (enepaibHON paboyelt mporpaMMbl BOCTUTAHUS
u Konuenuuu npenojasanust yaeOHoro npeamera « Ousnkay.

Conmepkanue mporpaMMmbl 1O (M3MKE HAMPABICHO Ha YAOBICTBOPEHUE
MOBBIIIIEHHBIX 3alpPOCOB O0YYaroNIuXcs, CTpeMSImuxcs K Oonee TiIy0oKoMy
OCBOCHHMIO (U3NYECKUX 3HAHWA, W Ha (POpPMHUpPOBAHUE €CTECTBEHHO-HAYUHOM
rpaMOTHOCTH  oOydamomuxcsi. B mporpamme mno (uU3MKE  YUUTHIBAIOTCS
BO3MOXKHOCTH y4deOHOro mpeaMera B peanuzanuu TpedboBanuit ®I'OC OO0 k
IUTAHUPYEMbBIM JINYHOCTHBIM M METANPEeIMETHBIM pe3yJbTaTaM 0Oy4eHHUs, a TAKKe
MEXITPEIMETHBIC CBSI3M €CTECTBEHHO-HAYYHBIX YUEOHBIX MPEIMETOB HA YPOBHE
OCHOBHOT0 00111ero 00pa3oBaHusl.

[Tporpamma mo usmKe ycTaHABIMBACT paclpeeiieHre yueOHOro MaTepuaa
1o rogaMm oOyuyeHus (IO KJjlaccam), MpejyiaraeT MPUMEPHYIO MOCIIEI0BATEIbHOCTh
U3Y4YCHHUS] T€M, OCHOBAHHYIO Ha JIOTUKE Pa3BUTHs MPEAMETHOTO COJEP)KaHUS U
yu€Te BO3PACTHBIX OCOOEHHOCTEN 00y4aromuxcsl.

[Iporpamma 1o ¢usuke paspaboTaHa C IEIbI0 OKa3aHUS METOAMYECKOU
MIOMOIIIH YYUTENIO B CO3JaHIH paboveil mporpaMMbl IO y4eOHOMY MPEAMETY.

®duzrka ABIAETCI CUCTEMOOOPA3YIOIINM JIJIsl €CTECTBEHHOHAYYHBIX YU€OHBIX
IPEeIMETOB, TOCKOJbKY (PU3MUECKHE 3aKOHBI JIeKAaT B OCHOBE TMPOLIECCOB U
SBICHUN, W3y4yaeMbIX XUMHEH, Ouoyorueii, actpoHomued u GU3NIECKON
reorpadueii, BHOCHT BKJaJ B €CTCCTBEHHOHAYYHYIO KapTUHY  MHpa,
npenocTaBiasier HauOosee siCHble 0Opaslibl NPUMEHEHUS HAydHOro MeETojia
MO3HAaHMsI, TO €CTh CII0c00a MOMyYeHUsl JJOCTOBEPHBIX 3HAHUI O MHUpE.

OpHa W3 TIaBHBIX 3a/lady (PU3MYECKOr0 OOpa3oBaHMsI B CTPYKType OOIIEero
o0pa3oBaHusl COCTOUT B (DOPMUPOBAHHHM €CTECTBEHHO-HAYYHOW TPAMOTHOCTH U
MHTEpeca K HayKe y 00y4aronuxcsl.

N3ydyenne ¢usukn Ha yYrioyOJIEHHOM YPOBHE MpEIINOoJiaraeT yBEpEHHOE
BJIQ/ICHHE CIETYIOIUMU KOMITETEHTHOCTSIMH, XapaKTEPU3yIOIIIMHU
€CTECTBEHHOHAYYHYIO TPAMOTHOCTb:

HAYYHO OOBSICHATD SIBJIICHUS,

OLIEHWBATh ¥ TIOHUMATh 0COOCHHOCTH HAyYHOT'O UCCIIEIOBAHUS;

WHTEPIPETUPOBATh JaHHBIE M HWCIOJB30BaTh HAy4YHBIC JOKA3aTEIbCTBA JIJIS
MOJTY4CHHUS BHIBOJOB.

[lenn wusydeHuss ¢GU3NKKA HA YPOBHE OCHOBHOTrO 00IIero oOpa3oBaHUs
onpenenensl B Konmenmuu mnpenonaBanust ydeOHOro mpeamera «®Dusnkay B
oOpa3oBaTelbHBIX opranusauusx Poccuiickoit ®enepaiuu, peamu3yroumx



OCHOBHBIE  00111€00pa30BaTe/IbHbIE MPOTPaMMBbl, YTBEPKAEHHOU pellIeHuEeM
Komnernn MunucrepctBa npoceiienus Poccuiickoit denepanuu (mpoTokos oT 3
nekadps 2019 r. Ne [IK-4BH).

Henu u3yuenust UMK Ha YriyOJIEHHOM YpOBHE:

pa3BUTHE WHTEpPECa W CTPEMJICHUS OOYUYaIOIIUXCS K HAYYHOMY H3YUCHUIO
PUPOJIBI, PA3BUTHE UX UHTEIUICKTYAIbHBIX U TBOPYECKUX CIIOCOOHOCTEH;

pa3BUTHE TPEJCTABICHUN O HAYYHOM METOJE TMO3HaHUS U (OPMUPOBAHHE
HCCJIEI0BATEIHLCKOTO OTHOIICHUS K OKPY>KAIOIIUM SIBJICHUSIM;

dbopMUpOBaHUE HAYYHOTO MHPOBO33PEHHUS KaK pe3yjibTaTa W3yUYCHUS] OCHOB
CTPOCHHUS MaTepuu U (PyHIaMEHTAIbHBIX 3aKOHOB (DPU3UKH;

dbopMupOoBaHUE YMEHHI NPUMEHSITh (U3UYECKUE 3HAHUS ¢ HAyIHBIC
JI0KA3aTehCTBA I OOBSICHEHUST OKPY KAIOIINUX SBICHU;

dbopMupoBaHUE TPEACTABICHUNH O poiM (U3UKUA JUIsl Pa3BUTUSL APYTrUX
€CTECTBEHHBIX HAYK, TEXHUKU U TEXHOJIOTUH;

pa3BUTHE IpEICTABICHUM 0 BO3MOYHBIX cdepax Oynyien
npodeccHoHaIbHOW  JCATEIBHOCTH, CBSI3aHHOW C (DU3MKOHM, IIOATOTOBKA K
JnanbHeneMy oOy4eHHUIO B ’TOM HaIlpaBJICHUH;

dbopMupoBaHHWE TOTOBHOCTU K JajbHEHIIEMy HW3y4eHUI0O (QU3UKH Ha
yriyOJIEHHOM YpPOBHE B paMKax COOTBETCTBYIOIIMX Tpoduielt oOydeHus Ha
YPOBHE CpeJIHET0 00111ero 00pa3oBaHusI.

JlocTrmxkeHre 3TUX LieJed mporpaMmbl Mo (U3NKE HAa YPOBHE OCHOBHOTO
o01ero ooOpa3oBaHusi 0OECIICUNBACTCS PEIICHUEM CIIEAYIONINX 3a/1ay:

MpUOOpEeTeHNE 3HAHUM O JUCKPETHOM CTPOCHHH BEIECTBA, MEXaHUYECKUX,
TETJIOBBIX, SJICKTPOMArHUTHBIX U KBAHTOBBIX SIBJICHUSIX;

MpUOOPETeHNE YMEHUN aHATM3UPOBATh U OOBICHATHh (PU3NUYECKHE SIBIICHUS HA
OCHOBE M3y4YEHHBIX (DU3NUYECKUX 3aKOHOB U 3aKOHOMEPHOCTEN;

OCBOCHHE METO/IOB PEIICHUS PACUETHBIX U KAYECTBEHHBIX 33J71a4, TPEO YIOIITIX
CO3MaHMsI W WCIIOJNB30BaHUS (PU3NYECKUX MOJAENEH, BKJIIOYAasi TBOPUYECKHUE U
PAKTUKO-OPUEHTUPOBAHHBIC 33/1a4H;

pa3BUTHE MCCIEAOBATEILCKUX YMEHUMW: HAOMIONATh SIBICHUA U HU3MEPATH
(du3nueckre BeIMYMHBI, BBIIBUTATh TUIIOTE3bI U MpeJiaraTh SKCIepUMEHTAIbHbIC
CIOCcOObI UX MPOBEPKH, MIAHUPOBATH U MPOBOJUTH OMBITHI, SKCIIEPUMEHTAIbHBIC
HCCIIe0BaHUsI, aHATM3UPOBATh MOJYUYCHHBIC TAaHHBIC U JIeTIaTh BHIBO/IBI;

OocBoeHUE MPUEMOB paboThl ¢ HHPOpMaNHMEe (U3UUECKOTO COACpIKAHUSA,
BKJIFOYAsi THOOPMAIIUIO O COBPEMEHHBIX TOCTHXKEHUSIX (HU3UKU, HHTEPIPETALUS U
KPUTUYECKOE OIEHWBaHUE UH(POPMAITUH;

3HAKOMCTBO cO chepamu MpodhecCHOHATLHON ESITEIbHOCTH, CBSI3AaHHBIMU C
(bU3MKONH, W COBPEMEHHBIMU TEXHOJIOTHSIMH, OCHOBAaHHBIMM Ha JIOCTHYKEHUSIX
dbuznuecKor HayKHu.



[Ipu wm3ydyenun ydeOHoro mnpeamera «dusnka» Ha YrIyOJEHHOM YpOBHE
peAIN3yeTCs BOCIIUTATEIbHBIM KOMIIOHEHT B COOTBETCTBHM C:

Pa6oueit nporpammoii Boctintanusa MKOVY Kouenésckoit COIL Ne2

KajlengapHbIM IJIAHOM BOCIIMTATEILHON pabOThI

B ypouHOll M BHEYpOUHOH NEATETBHOCTH Y OOydarolmuxcs (pOpMHUPYIOTCS
YHHUBEpCAJIbHbIE  ydyeOHble JCHCTBUS B  cooTBercTBUM ¢  [Iporpammoit
dbopmupoBanusi yHuBepcabHbIX yueOHbIX aeictBuit MKOY Kouenérckoit COII
Ne2 (pazmen 2.4. OOIT OOO0).

Ha wusydyenue ¢usuku (yriayOJ€HHBI ypOBEHb) HAa YPOBHE OCHOBHOIO
obmero obpazoBanusi orBoautcs 340 dacoB: B 7 kmacce — 102 gaca (3 gaca B
Heneno), B 8 kimacce — 102 ygaca (3 yaca B Henento), B 9 kiacce — 136 gacos (4
yaca B HEJIEIIO).


https://school2-koch.edusite.ru/sveden/files/7ea74b0a7c16565a1a7d3b393fbcebc1_0.pdf
https://school2-koch.edusite.ru/sveden/files/91ee4019a619b7f1e5dc292f24efa98b_1.pdf
https://school2-koch.edusite.ru/sveden/files/d9f4a7aeb76752b260c57035abaaee7d.pdf

COJEPXAHUE OBYUYEHUA
7 KIIACC

Paznen 1. ®usuka u e€ poJib B NO3HAHUM OKPYKAKOIIEr0 MUPA.

du3nka — Hayka O npupoje. SABIeHUS TNPUPOAbI (3JIEMEHTHI COAEpKaHUs,
BKJIFOYAIOIIUE MEXIpPEeIMETHbIE CBsi3u). Dusznueckue SBICHUSI: MEXaHUYECKUE,
TETJIOBBIE, DJICKTPUUECKUE, MAarHUTHBIE, CBETOBBIC, 3BYKOBBIE.

dusnueckne BenuuuHbl. PasmepHocTs. EaunuIml (GU3NUECKUX BETHYHH.
N3mepenue Quanyeckux BeaMUMH. OTanoHbl. Pusnueckue mnpubdopsl. Llena
nenenus. [lorpemnocts u3mepenuid. [lpaBuna 6e3omacHoro Tpyma mpu padbote ¢
nabopaTopHbIM 00OpynoBaHuEM. MexayHapoaHas cucrema eauHuil. IlepeBon
BHECHCTEMHBIX eIMHUI B equHuIb CH.

Kak ¢usumka wu Jpyrue ecTeCTBEHHbIE HAyKUM H3Yy4alOT MPUPOAY.
EcrecTBeHHO-HayYyHBIH METOJ TO3HAHUS: HAOIIOJCHUE, IMOCTAaHOBKA HAYYHOTO
BOIPOCA, BBIJBUKEHHUE TUIIOTE3, SKCIIEPUMEHT IO MPOBEPKE TUIIOTE3, OOBSICHEHUE
HaOmomaemoro sienus. Onucanue Gu3NIeCcKuX SIBICHUN C TTOMOIILI0 MOJIEIIEH.

Hemoncmpayuu.

Mexanuueckue, TEIUIOBbIC, JJICKTPUYECKUE, MArHUTHBIC, CBETOBBIE,
3BYKOBBIE SIBJICHHSI.

dusnyeckue MpUOOpPHI U Tpolieaypa MPSMbIX U3MEPEHH aHAJIOTOBBIM U
U (POBBIM TPUOOPOM.

Jlabopamopuusie pabomel u onvimel.

OrnpezeneHue 1eHbl ACICHUS Kbl U3MEPUTEILHOTO mprbdopa.

N3mepenne paccTosHUM.

N3mepenue momanu u o0béMa. MeTo1 nmajeTku.

N3mepenue BpeMeHu.

N3mepenue 06bEMa )XUIKOCTH U TBEPJOTO Tea.

OrnpeneneHue pa3MepoB MaJIbIX Tell. MeTo1 psAIoB.

IIpoBenenne wuccaenOBaHUS IO MPOBEPKE THUIOTE3bl: JAIBHOCTH IMOJETA
IIapuKa, MyIEeHHOTO TOPU30HTAIBHO, TEM OOJIbIIe, YeM OOJIbIIE BHICOTA MTYyCKa.

Paznen 2. [lepBoHayasibHbIE CBeIeHUS O CTPOCHHUH BelecTBa.

CrpoeHue BemecTBa: aTOMbl U MOJIEKYJIBI, UX pa3Mepbl U Macchl. ONBITHI,
JIOKA3bIBAIOIINE JUCKPETHOE CTPOEHUE BEIIECTBA.

JBrwxkenue wyactuil BemiecTBa. CBS3b CKOPOCTH JABUXKEHUSI YacTHI[ C
temrneparypoii. bpoyHoBckoe nBmkenue. Juddysus. BzammopeiicTBue dacTuil
BEIIECTBA: MPUTSKEHUE U OTTAJTKUBAHUE.

ArperatHble COCTOSIHUSI BEIIECTBA: CTPOCHHUE Ta30B, JKUAKOCTEH M TBEPIBIX
(KpucTa/IMuecKkux) Tea. B3auMocBsI3b MEXIy CBOMCTBAMH BEIIECTB B Pa3HBIX



arperaTHbIX COCTOSIHUSIX U UX aTOMHO-MOJIEKYJISIPHBIM cTpoeHreM. OcoOEHHOCTH
arperaTHbIX COCTOSIHUM BOJBI.

Hemoncmpayuu.

Habmonenrie OpoyHOBCKOTO JIBUXKEHUS.

Ha6monenue nuddysuu.

HaGmronenue siBneHui, OOBSICHSIIOMUXCS MPUTSHKEHUEM WM OTTAIKMBAHUEM
YaCTUIl BEIIECTBA.

Jlabopamopuosie pabomel u onvimel.

OreHKa quaMeTpa aToMa METOJIOM PAIOB (C HCIOIb30BaHKMEeM (hoTorpadmii).

OnbITEI 1O HAOJIOICHUIO TETJIOBOTO PACITUPEHUS Ta30B.

OnbITHl IO OOHAPYKEHUIO JCHCTBUS CHUJI MOJICKYJISIPHOTO TIPUTSIYKEHUS.

Pa3nen 3. /IBu:keHHe U B3auUMojeilicTBHE TeJl.

Mexannueckoe paswxeHue. Ilyrtb u  mepememienue. PaBHOMEpHOE U
HepaBHOMEpHOe JBuxkeHue. CBOOOTHOE MaJicHUE Kak MPUMEP HEPABHOMEPHOIO
nBkeHus: Tenl. CkopocTh. CpenHsisi CKOpPOCTh NP HEPABHOMEPHOM JBHUKECHUHU.
Pacuér nytu 1 BpeMeHU JBUKEHUS.

I'paduku 3aBucMMoOcCTEel BEIMYMH, OMNUCHIBAIOIIMX JBHXKeHUEe. OO1ue
HNOHATUS 00 OTHOCUTENHHOCTH JBIKEHUS. CIIOKEHHE CKOPOCTeH i Tel,
JBIDKYIIUXCS TTapaJIeNIbHO.

SlBnenve wHepuuu. 3aKOH HWHEPUUU. B3aumopaeilcTBUE Ten Kak NpHUYMHA
U3MEHEHUS CKOPOCTH JBWKEHMS Tell. Macca Kak Mepa HHEPTHOCTH Tela B
NOCTYIMATeNbHOM JIBM>KeHUHU. IlmoTHOCTh BemiecTtBa. CBs3b  IUIOTHOCTU  C
KOJIMYECTBOM MOJIEKYl B enuHuie oOnéMa BemectBa. CMecM W CIUIaBHI.
[ToBepxHOCTHAs M JIMHENHAs IUIOTHOCTb.

Cuila Kak XapakTepUCTUKa B3auMoJielcTBUsA Ten. Cuila ynpyrocTd W 3aKOH
I'yka. M3MepeHne cuilbl C MOMOLIBIO IHUHAMOMETpA. SIBIEHHE TATOTEHUSA U CUJIa
TsokecTu. Cuiia TsKeCTH Ha JIpyrux miaHerax. Bec tena. HeBecomocts. Cnoxenune
CWJI, HAaIIPAaBJICHHBIX MO OAHOW mpsiMoil. PaBHonelcTByromas cui. Cuiia TpeHus.
TpeHne CKOJIbKEHUSI M TPEHUE IOKOS, BSI3KOE TpEeHHE. TpeHue B NPHUPOAE U
TEXHUKE.

Hemoncmpayuu.

Hab6mtoieHre MexaHM4eCcKoro JBH>KCHUS Tena.

N3mepeHue cKopocTu MPSIMOIMHEHHOTO IBUKEHUS.

HaGmonenue siBjeHUs] HHEPIIHH.

Hab6mtonenre n3MeHeHus: CKOPOCTH TIPU B3aUMOIEHCTBUM TEJl.

CpaBHeHUE Macc MO B3aUMOJICHCTBUIO TEIL.

CnoxxeHue cui, HalpaBJIEHHBIX 110 OAHOW MPSIMOM.

Jlabopamopmuuvie pabomel u onvimel.



OnpeneneHnue CKOPOCTU PABHOMEPHOI'O JBIXKEHHS (IIapuKa B >KUJKOCTH,
MOJIEJH 3IEKTPUUECKOr0 aBTOMOOMIISL U TaK JaJiee).

Onpenenenue cpeaHEl CKOPOCTH CKOJIbKEHUs OpycKa WM IIapuKa II0
HAKJIOHHOM IIJIOCKOCTH.

OnpeneneHue MIOTHOCTH TBEPIOTO Tea.

OnpIThl, JEMOHCTPHUPYIOIIUE 3aBUCUMOCTh pacTsbkeHus (medopmariim)
HNPYKUHBI OT TPUIIOKEHHON CHUJIBI.

OnbIThl, AEMOHCTPUPYIOIIME 3aBUCHUMOCTb CHUJIBI TPEHUS CKOJIBXEHHUS OT
CHUJIBI JIaBJICHUS M XapaKTepa CONPUKACAIOIIUXCS TOBEPXHOCTEM.

Paznen 4. /laBjieHre TBEPABIX TeJl, dKUAKOCTEH U ra3oB.

Hasnenue. Cuna nasneHusi. CriocoObl YMEHbBIICHUS U YBETUUCHUS TaBICHHUS.
JlaBnenue ra3a. 3aBUCUMOCTb JaBJIEHUS raza OT O0bEMa W TEMIIEpaTyphl.
[lepenava naBieHUs] TBEPABIMU TEJIAMH, KUJIKOCTSIMU U razamu. 3akoH [lackams.
[THeBMaTHUECKHE MAIIIMHBI.

3aBUCUMOCTh  JABJICHHUSI  JKMJIKOCTH  OT  TJOYOMHBI  TOTPY>KEHHUS.
I'unpocratnuecknii  mapagokc. Coobmaromecss cocyasl. [ uapaBinueckue
MexaHu3Mbl. Vcrnoib30BaHNE BBICOKMX JABICHUN B COBPEMEHHBIX TEXHOJOTHSX.
Y eTpoiCTBO BOAOIIPOBOIA.

Atmocdepa 3emnn u atmocdepHoe AaBieHue. [IpuuuHBI CyliecTBOBaHUS
BO3AymHON 06osouku 3emau. OmnbiT Toppuuermu. M3mepenue aTMochepHOTO
JaBieHus. 3aBUCUMOCTh aTMOC(EPHOro J1aBJIE€HUs OT BBICOTHI HAJl YPOBHEM MOPSI.
[Tpubops! 11 u3MepeHus: aTMoc(EPHOTo JaBICHUS.

JlelicTBHE XKUIKOCTH U ra3a Ha MOTPYKEHHOE B HUX TEJIO. BrITankuparonias
(apxuMmenoBa) cwiia. 3akoH Apxumesa. Y clIoBUE BOSHUKHOBEHUSI BBITAIKUBAIOIICH
(apxumenoBoit) cuibl, noarekanue. [1naBanue ten. Bo3gyxomnnaBanue.

Hemoncmpayuu.

3aBUCUMOCTb JABJICHUS a3a OT TEMIIEPATYPBI.

[lepenaya gaBieHUs )KUAKOCTBIO U TA30M.

CooOmraromuecs: COCybl.

I'mpapaBnrueckuii mpecc.

[IposiBnenue nercTBrs aTMOC(HEpPHOTO J1aBICHUS.

Cudon.

3aBUCUMOCTh BBITAIKUBAIOIIEH CHIIBI OT 00BbEMA MOTrPY:KEHHON B KHUIAKOCTb
YacTH TeJa U IJIOTHOCTHU KUJIKOCTH.

PaBeHCTBO BBHITAJIKUBAIOIIECH CHJIBI BECY BHITECHEHHOM KHUIKOCTH.

VYcnoBue miaBaHus TEN: IUIABAHUE WIIM MOTPYKEHHE TEJI B 3aBUCHMOCTH OT
COOTHOILEHHSI TUIOTHOCTEN TeNa U KUIKOCTH.

Jlabopamopmuuvie pabomel u onvimel.



HccnenoBanue 3aBUCMMOCTH Beca Tejla B BOJIe OT 00bEMa MOTPY:KEHHOU B
YKUJIKOCTb YaCTH TeJa.

OrnpeneneHye BBITAIKUBAIOIIEN CHIIBI, TEUCTBYIOLIEN HA TEJIO, MTOTPYKEHHOE
B JKUJIKOCTb.

[IpoBepka HE3aBUCUMOCTH BBITAJIKHUBAIOLIEW CHUJIBI, IEUCTBYIOLIEN Ha TEJIO B
YKHUJIKOCTH, OT MaccChl TeJa.

OnbITEl, AEMOHCTPUPYIOIIME  3aBUCUMOCTh  BBITAJIKHUBAIOIIEH  CHJIBL,
JEUCTBYIOIIECH Ha TEJIO B KHUJIKOCTHU, OT 00BEMA MOTPY>KEHHOU B KUIAKOCTh YacTH
T€JIa U OT IUIOTHOCTH JKUIKOCTH.

KoHcTpynpoBaHue apeomerpa Wik KOHCTPYHUPOBAHUE JIOAKHU U ONPENEIEHUE
€€ rpy300AbEMHOCTH.

Paszpnen 5. PaGora u MOIIHOCTB. JHeEprus.

Mexanunudeckasi paboTa Uil CHJI, HalPaBJIECHHBIX BJIOJIb JUHUM MEPEMEILICHHUS.
MonHoCTb.

[IpocThie MeXaHWU3MBI: pblUar, BOPOT, OJOK, TMOJUCHACT, HAKIOHHAs
IJIOCKOCTh, HO)KHUYHBIN MeXaHu3M. MomeHT cuiibl. PaBHOBecue peruara. [IpasBumo
MoMeHTOB. [IpuMeHeHHne TmpaBuiIa paBHOBECHs pblyara K OJOKy. «30510T0e
npasmwio» Mexanuku. KITJI npocteix mexanu3MoB. [IpocTeie MexaHU3MBI B OBITY,
TEXHUKE, )KUBBIX OPraHU3Max.

Mexannueckass dHeprus. KuHeTtMueckas U IOTEHLMAIbHAS  DHEPIUs.
[IpeBpamenne 0JHOrO BU1a MEXaHUYECKOW YHEPTUH B IPYTrOM. 3aKOH COXPAaHEHHUS
Y [IPEBPALLICHUS Y HEPTUU B MEXAHUKE.

Hemoncmpayuu.

[Tpumepsl NPOCTHIX MEXAHU3MOB.

Jlabopamopmuuvie pabomul u onvimel.

HccnenoBanue ycnoBUil paBHOBECUS phlUara.

N3mepenune K11/l HaKJIOHHOM NIJIOCKOCTH.

W3yuenue npaBuia peluara Jjisi HOJBUKHOTO U HEMOABHUKHOTO OJIOKOB.

Onpenenenune KII/] moaBm>XHOTO U HEMTOABUKHOTO OJIOKA.

Omnpenenenue pabOThl CUIIBI YIPYTOCTH MPH MOIBEME TPY30B MPHU MOMOIIA
MOJIBMKHOTO OJIOKA.

N3ydyeHne 3aKOHA COXpPaHEHUsI MEXaHUYECKOW DHEPTUU.

8 KJIACC

Pa3znea 6. TenioBbie sIBJIEHHA.

OCHOBHBIE TIOJIOKEHUSA MOJICKYISIPHO-KUHETUYECKOW TEOPUH CTPOCHUS
BelecTBa. Macca W pa3Mepbl aTOMOB W MOJIEKYJ. ONBITBL, MOATBEPKIAIOIINE
OCHOBHBI€ MMOJIOKEHUSI MOJIEKYJISIPHO-KUHETUYECKON TEOPHH.



Monenu TBEPAOTo, >KUJIKOTO W Tra3000pa3HOr0 COCTOSIHUM BEIIECTBa.
Kpucranmmueckue u amopdusie tena. ['pageH — HOBBIM MaTepuan i HOBBIX
TE€XHOJIOTMU. TEeXHONOrMM MNOJYy4EeHHUs] HCKYCCTBEHHBIX anMa3oB. OObICHEHHE
CBOKWCTB T'a30B, KUJIKOCTEH U TBEPIABIX TEJI HA OCHOBE ITOJIOKEHUM MOJIEKYIISIPHO-
KMHETHYECKOW TeopuH. [IOBEpXHOCTHOE HATSHKEHHWE, CMAYMBAHHE, KANUJUISIPHBIE
sABJICHUS. TemaoBO€ paclIMpeHUuEe W C)KaThe. 3aBUCUMOCTh JIaBJICHHS Ta3a OT
00BEMa, TEMIIEPATYPHI.

Temneparypa. CBsizb TeMmepaTypbl CO CPEIHEH KHUHETUYECKOW HHEpruei
TEIUIOBOT'O ABUKEHUS YaCTHUL. TemIiepaTypHble IIKaJIbIL.

Buayrpennsii  sHeprus. CnocoObl HW3MEHEHUST BHYTPEHHEH DHEpruu:
TeIIonepenayda " COBEpIICHUE paboThL. Bunpr TEIUIONEPENAUHN:
TEIUIONPOBOJHOCTh, KOHBEKIUA, U3TydeHUE. Buapl Temonepenayn B Mpupose U
TexHuke. HeoOpaTuMoCTh TEITOBBIX MPOLIECCOB.

KonnuectBo TeminoTel. YenbHas TEMIOEMKOCTh BellecTBa. TemIiooOMeH H
TerIoBoe paBHoBecue. 3akoH HproToHa-Puxmana. YpaBHeHue TerioBoro 0anaHca.

[InaBieHne U OTBEpAECBaHUE KPUCTALIMYECKUX BEIIECTB. Y IEIbHAS TEIIOTA
mnaBneHud. [lapooOpazoBanue u konjaencamus. Mcnapenune. Kunenue. Y nenbHas
TEIJIOTa  Mapoo0pa3oBaHUs.  3aBUCHUMOCTb  TEMIEpaTypbl  KUIIEHUS ~ OT
atMocepHoro paaBiieHus. HachlllleHHBI W HEHACHIIEHHBIM Tap. BiaxHOCTbH
BO31yXa.

DHeprus TOIIMBA. Y I€JIbHAS TEMIOTA CTOPAHMUS.

[Tpuniuner padotsl TeroBbix aABurareneid. KIIJ[ TerioBoro nsuraress.
TenmoBble ABUTaTeNM W 3allUuTa OKPYXKAOWIEH cpenbl. TeIuioBble IMOTEPU B
TEIJIOCETSX.

3aKOH COXpPaHEHUS U MPEBPAILIECHUS SHEPIMU B MEXAHUYECKHX U TEIJIOBBIX
nporeccax.

Hemoncmpayuu.

Habmronerne OpoyHOBCKOTO JIBUYKEHUS.

Ha6monenne nuddysun.

Habmtonenune sBIEHUN MOBEPXHOCTHOTO HATSKEHUS, CMayuWBaHUs W
KAMWUBIPHBIX SIBJICHUMN.

HaGmroeHue TermioBoro pacimpeHust Tel.

M3MeHeHHe NaBlieHUs raza Mpu U3MEHEHUM O00bEMa M HArpeBaHUU WM
OXJIAXKICHUMU.

[IpaBuiia u3mepeHus TemnepaTrypsl.

Bunbl Termonepenaumn.

OxJaxk1eHre NMpu COBEPIIEHUU PaOOTHI.

HarpeBanue npu coBepiiieHUH pabOThl BHEITHUMHU CHIJIAMH.

CpaBHeHUE TEMIIOEMKOCTEN Pa3IMUHBIX BEUIECTB.



HaGmonenue kurneHus.

HaOmronenune nocTossHCTBa TeMIEpaTyphl MIPH MJIaBICHUU.

Monenu TenJIOBBIX ABUTAaTEIICH.

Jlabopamopuuvie pabomul u onvimol.

OnbIThl IO OOHAPYKEHUIO ACHCTBUS CUII MOJIEKYJISIPHOTO MPUTSIKEHUS.

OneITHI IO BBIPAILIMBAHUIO KPUCTAJUIOB IOBAPEHHOW COJIM WK caxapa.

WN3mepenue TteMmiepaTypsl IIpH IOMOIIM JKUIAKOCTHOIO TEpMOMETpa H
JaTYuKa TEMIIEPaTyphbl.

OnbiTel 1O HAOJMIOACHHUIO TEIUIOBOTO PACIIMPEHUS Ta30B, >KUIKOCTEH U
TBEPIBIX TEIL.

Omnpeznenenue naBaeHUs BO3AyXa B OaJlJIOHE MIMPHUIIA.

HccrnegoBanue 3aBUCHMMOCTH JaBJEHUS BO3AyXa OT €ro o0béma u
TEMIEPATYPHI.

[IpoBepka THMOTE3bl TUHEHHOW 3aBHCHMOCTU JTMHBI CTOJOMKA KUIKOCTH B
TEPMOMETPUUECKOMN TpyOKe OT TeMIiepaTyphl.

HaGmronenne wW3MEHEHUsT BHYTPEHHEW OJHEpPruM Telna B  PE3ysbTare
TeIonepeaadn U paboThl BHEIIHUX CHIL

HccrnenoBanue sBIEHUS TEIUIOOOMEHAa IPU CMELIMBAHUU XOJOJHOW H
ropsiueu BOJIBI.

Omnpeznenenue KOIMYeCTBa TEIJIOTHI, MOJTYYEHHOTO BOJIOM MpHU TEIIOOOMEHE
C HarpeThIM METAUIMYECKUM LWJINHIPOM.

Ornpenenenrie MOIIHOCTH TEIIOBBIX NMOTEPH (3ak0oH HbroTOHAa-PrxMaHna).

OnpeneneHue yaeabHOU TEMITOEMKOCTH BELIECTBA.

HccnenoBanue npornecca ncnapeHusl.

OnpeneneHre OTHOCUTENBHON BIIAXKHOCTH BO3/1yXa.

Ornpenenenne yaeapbHON TEIUIOTHI IUIABICHUS JIbA.

Pa3znen 7. DiekTpuyecKkne U MArHUTHBIE SIBJICHHS.

Onextpuzauusa Ten. J[Ba pojaa 3JEKTPUYECKHUX 3apsioB. BzammonelicTBue
3apsKEHHBIX TeJl. 3aKkoH Kynona.

Onektpuueckoe mnoJie. Hampsox€HHOCTh 3yekTpuueckoro mnosd. IlpuHnumn
CYNEPHO3ULIUN PTEKTPUUECKUX MOJIeH (Ha KaueCTBEHHOM YPOBHE).

Hocurenn snexkTpuyeckux 3apsaoB. DIEMEHTAPHBIM JJIEKTPUYECKUN 3apsl.
Crpoenne aroma. IIpOBOIHMKH, MAMDIIEKTPUKA M IIOJYIPOBOJHUKH. 3aKOH
COXPaHEHHMs IEKTPUYECKOrO 3apsija.

OJIEKTPUYECKUA TOK. YCIOBHS CYHIECTBOBAaHUS DJIEKTPUUYECKOTO TOKA.
HcToYHUKN TOCTOSHHOTO TOKa. JIeHWCTBHS SIEKTPUUECKOTO TOoKa (TEIIoBOE,
XUMUYECKOE, MarHUTHOE). DIEKTPUUECKUI TOK B METaIJIaX, KUIAKOCTSIX U ra3ax.

OnekTpruueckas uemnb. Cuma Toka. DIEKTPUUECKOE HAPSHKEHNE. AMIIEPMETP
¥ BOJIETMETP B LIENH MTOCTOSHHOIO TOKa. CONpOTUBIEHUE MPOBOJHUKA. Y IEJIBHOE



CONpOTHUBIICHUE BellecTBa. 3akoH OMa g ydactka nend. [locnenoBarenbHoe U
napajiebHoe coequHeHne MpoBoAHMKOB. DJIC B 11enM MOCTOSIHHOIO TOKa. 3aKOH
Oma g nmonnod uenu. IlpaBuna Kupxroda. Pacd€r mpocThIX 3J€KTpHYECKUX
uenei. HenmmHenHbIe 2IEMEHTHI.

Pabora u MOIIHOCTH 3JIEKTpUYECKOro Toka. 3akoH Jlxoynsa-Jlenna.
DIIEKTPUYECKHE LIECTH M IMOTPEOUTENH dJISKTPUUECKON 2Hepruu B ObITy. KopoTkoe
3aMBIKaHHE.

Iloctosunbple  MarHuThbl. B3aumMmojgeilcTBHE  IOCTOSHHBIX  MarHUTOB.
MaruauTtHoe noJyie. MarautHoe nosie 3eMJIM M €ro 3HaueHHue JJId KU3HU Ha 3eMIIe.
OnbiT Opcrena. MarHuTHoe TOJie JJIEKTpUUecKoro Toka. OnbIT  Amrepa.
[IpumeHeHne SIEKTPOMAarHUTOB B TEXHHKE. J[eMCTBME MAarHMTHOrO TOJISI Ha
NpoBOJHUK ¢ TokoM. Cuna Awmmepa u omnpefeneHue e€ HamnpaBICHUS.
DJIEKTPOABUTATENh TOCTOSIHHOIO TOKa. VCMONb30BaHUE DJIEKTPOABUrATENIEH B
TEXHUYECKUX YCTPOMCTBAX U HA TPAHCIIOPTE.

OnbiTel @apajes. SIBneHUE 3IEKTPOMarHuTHOM UHAYyKUMK. [IpaBuio JleHna.
DnekTporeHeparop. CrnocoObl ~ MONMy4eHuss  DJIEKTPUYECKOM  SHEpIHH.
DJIEKTPOCTAHIIMM HA BO300HOBIISIEMBIX MCTOYHUKAX HSHEPrUU. DKOJIOTMUYECKUE
POOJIEMbI YHEPTeTUKHU. TOTUTMBHBIC AJIEMEHTHI U AJICKTPOMOOUIIH.

Hemoncmpayuu.

DJIeKTpu3aIus Tel.

JIBa poJia 3MEKTPUYECKUX 3apsiI0B U B3aUMOACHCTBUE 3aPSKECHHBIX TEJL.

YCTpPOKUCTBO U IEVCTBUE JIEKTPOCKOMA.

DJNEeKTpOoCcTaTUYeCKasi UHIYKIIHS.

3aKOH COXpaHEHUS YJICKTPUUECKUX 3apsiaO0B.

MonenupoBaHue CHUJIOBBIX JIMHUW JJIEKTPUYECKOrO IO C MOMOIIBIO
OYMa)KHBIX CYJITAaHOB.

[IpoBOIHUKH U JUIIEKTPHUKH.

HMCTOYHMKHY TTOCTOSIHHOT'O TOKA.

JlenCTBUS SIEKTPUUECKOrO TOKA.

DIIEKTPUUECKUN TOK B )KUIKOCTH.

["a30BbIl pa3psia.

N3mepeHnne cuitbl TOka aMIepMeETPOM.

N3mepenne 3nekTpruiecKoro Hanpsi>KEHUs: BOJIbTMETPOM.

Peocrar u Mara3uH CONpOTHUBIICHUN.

BianmMmopeiicTBue TOCTOSSHHBIX MAarHUTOB.

MonaenupoBaHrue HEBO3MOKHOCTH Pa3ACICHUS MOJFOCOB MarHuTa.

MoaenupoBaHue MarHUTHBIX TOJIEN MTOCTOSHHBIX MAarHUTOB.

OnbIT Dpcrena.

MarauTHoe 1oJjie ToKa. DJEeKTPOMarHur.



JlelicTBE MarHUTHOTO MOJISl HA MPOBOJIHUK C TOKOM.

DJIIEKTPOABUTATEIb IOCTOSTHHOT'O TOKA.

OmnbiTel @apases.

DIIEKTpOreHepaTop MOCTOSHHOTO TOKA.

Jlabopamopmuovie pabomul u onvimel.

OnpITel 1O HAONIONEHUIO DJIEKTPU3AIMHM TeJl TMPU COMPUKOCHOBEHUU U
VHIYKIUECH.

HUccnepoBanue JOEUCTBUA  DIEKTPUYECKOTO IO HA TPOBOJHUKU U
TUBJIEKTPUKH.

COopka ¥ UCTIBITAHKE DJICKTPUUECKOH 1IETTH MOCTOSHHOTO TOKA.

HccnegoBaHue 3aBUCUMOCTH CHUJIBI TOKA, MPOTEKAIOIIETO Yepe3 PE3UCTOp, OT
HaIpsKEHUS HA PE3UCTOPE U COMPOTUBIICHUS PE3UCTOPA.

OMnBbITI, TEMOHCTPUPYIOUIUE 3aBUCUMOCTD 3JIEKTPUYECKOTO COMPOTHUBIEHUS
MIPOBOJIHUKA OT €r0 JIJIMHBI, TUIOMIAU MTONEPEUHOr0 CEUCHHS U MaTepuaa.

Ornpenenenue yaeIbHOr0 COMPOTUBIICHUS TPOBOIHHKA.

[IpoBepka mpaBUsia CIOKEHHUS HANpsDKEHUA TIPU  MOCIEI0BATEILHOM
COCIMHEHUU JIBYX PE3UCTOPOB.

[IpoBepka mnpaBuiia [ CWIbl TOKAa MOpPHU NApPALUIETbHOM COEAUHEHUU
PE3UCTOPOB.

Omnpenenennie 3/]C 1 BHYTpEHHETO COMTPOTUBIICHUS] ICTOUHUKA TOKA.

[Iposepka npasus Kupxrodga.

[TpoBepka BbinogHEHHS 3aKkoHa OMa Jj1s1 TOJIHOM LIETIH.

N3ydyeHne BOJbTaMIEPHBIX XapPaKTEPUCTUK HEIMHEWHBIX 3JIEMEHTOB (JIAMITbI
HaKaJIMBAaHUS WU MOJYIPOBOJIHUKOBOTO JUOMA).

OmnpeneneHue padOTHI AIEKTPUUECKOTO TOKA, UYIIETO YePe3 PE3UCTOP.

Ornpenenenre MOIHOCTH 3JIEKTPUYECKOTO TOKA, BBIICIIIEMOM HA PE3UCTOPE.

Onpenenenue KII/] HarpeBarers.

HccnegoBanre MarHUTHOTO B3aUMOJICMCTBHS TOCTOSITHHBIX MAarHUTOB.

N3ydeHne MarHuTHOTO TMOJs MOCTOSIHHBIX MAarHUTOB MPU UX OOBEIUHEHUU U
pa3IECIICHAN.

HccnenoBaHue NEUCTBUS SIEKTPUUECKOTO TOKa HA MAarHUTHYIO CTPEJIKY.

OMBITHI, AEMOHCTPUPYIOLINE 3aBUCUMOCTD CHJIBI B3aUMOJICHCTBHS KATYILKHU C
TOKOM W MarHuta OT CWJIbl W HaIpaBJCHUS TOKAa B KaTyIIKE M OT HaIU4us
(OTCYTCTBHSI) CepJICUHNKA B KaTYIIIKE.

N3ydyeHue necTBUS MarHUTHOTO TOJISI HA TIPOBOJHUK C TOKOM.

KoncrpynpoBanue u uzyduenue paboThl JIEKTPOIBUTATEINS.

N3mepenne KII/] anekTpoaBuraTenbHOM yCTAaHOBKH.

OmnbITEI  TIO  HWCCIAEJOBAHUIO  SIBJICHUS DJICKTPOMArHUTHOW  WHIYKIIWU:
UCCJIeI0BaHNE U3MEHEHU W 3HAUEHUS U HAMPABIICHUS] MHAYKIIMOHHOTO TOKA.



9 KIIACC

Paszgen 8. Mexanuveckue siBJICHUS.

Mexanudeckoe aBuxkeHue. MarepuanbHas Touka. CrocoObl  OMHCAHUS
MEXaHUYECKOr0 BUKEHHUS: TAOIMYHBIN, rpaduueckuil, anHanmutuueckuil. Cucrema
orcuéta. OTHOCUTEIBHOCTh MEXAaHUYECKOTO IBUKEHUS.

BekTopHble BeIMYMHBI, ONEPAIIMN ¢ BEKTOPAMH, MIPOCKIIUU BEeKTOpa. Pannyc-
BEKTOp MAaTepuajJbHOM TOUYKH, IIEPEMEIICHHE Ha IUIOCKOCTU. PaBHOMeEpHOE
NPSMOJIMHENHOE  JBWKEHUE. HepaBHOMEpHOE NPSIMOJIMHENHOE JIBUYKCHUE.
CpenHsis 1 MTHOBEHHAsi CKOPOCTh TeJia P HEPABHOMEPHOM JIBUKEHHH.

Yckopenue. PaBHOYCKOpPEHHOE MPAMOJIMHEWHOE JIBUKECHHUE. Y CKOpPEHUE
cBoOoaHoro naaenus. OnwITel ['anues.

['paduueckass uHTEpIHIpETAIIUS YCKOPEHUS, CKOPOCTH, MPONACHHOr0 MyTU U
MEPEMENIEHUS ISl TPSIMOJIMHENHOTO JIBUYKCHUS.

JIBr>keHue Tena, OpOIIeHHOTO MO/ YIJIOM K TOPU30HTY.

JIBUXKEHHE MO OKPYKHOCTH. JIMHENHASI CKOPOCTh, YII0Bass CKOPOCTh, MEPUOT
¥ 4acToTa OOpalieHus Py PaBHOMEPHOM JBMKEHHUH 10 OKPYKHOCTH. CKOPOCTh U
YCKOPEHUE IIPU JIBUKEHHUU I10 OKPYKHOCTH.

Bexkrop cuiibl. PaBHOIEHCTBYIOIIAS CHJIA.

Ilepsoiii 3ak0H HeroTona. Bropoit 3akoH HeroTona. Tperuit 3akoH HeroToHa.
[IpyHIMD CyNIEpIIO3UIMHU CHJL.

Cuna ynpyroctu. 3akoH ['yka. Cuiia TpeHus: cujla TPEHHS CKOJIbKEHUSI, Cuila
TPEHHUS TIOKOsI, Ipyrue Buabl TpeHus. KoaddummeHT tpenusi.

JIBUkEeHHE TE O OKPYKHOCTH MOJ JEUCTBUEM HECKOJIBKUX CHUJL.

3akoH bepHymim u nogbéMHas cuna Kpbula. COBpEMEHHBIE JIETAaTENIbHbBIC
amnmapaThel, CyJa Ha TNOIBOJHBIX KpbUIbAX, AHTUKPBUIO HA CKOPOCTHBIX
aBTOMOOWJISIX. JIBoKEeHMe TToe3]a Ha MAarHUTHOM TIOTYIIIKE.

Cuiia TSKECTM M 3aKOH BCEMHUPHOIO TATOTEHUsA. JIBHIKEHME TEl BOKPYT
IPaBUTALIMOHHOTO IeHTpa (B ToM uucie tuiaHer Bokpyr Connia). Ilepsas
KOCMMYECKasi CKOPOCThb. HeBECOMOCTh U meperpysKkH.

PaBHoBecue MarepuaibHOM TOYKH. AOCOMIOTHO TBEpIOe Teno. PaBHOBecue
TBEPJIOrO TEJA C 3aKPEIUIEHHOM OChIO BpaieHus. MoMeHT cuibl. LlenTp TsxecTu.

Nmnynec Tema. M3menenwe wumnynbca. Mmnynec cunbel. Yopyroe u
HEYIPYroe B3aUMOJACHCTBHE. 3aKOHbI M3MEHEHHS M COXPAHECHHUS WMITYJIbCA.
PeaktuBHOE IBUXKEHHUE.

Mexanudeckass pabora M MOIIHOCTh. PaboTa CHJI TSXKECTH, YINPYroCTH,
TpeHus. CBsi3b HEPruu U paboThl. [loTeHIIMaMbHASI SHEPTrUs Tena, MOJHATOr0 Hal
MTOBEPXHOCTHIO 3eMJH. lloTeHManbHas sHeprus cxxkato npyxuHbl. Kunetnueckas
sHeprusi. Teopema O KMHETUYECKOW SHEPrvM. 3aKOH U3MEHEHUSI U COXPAHEHUs
MEXaHUYECKOU IHEPIUU.



Hemoncmpayuu.

HaGmronenre MexaHMuecKoro JBMKCHHSI Tela OTHOCHUTEIBHO Pa3HBIX Tel
OTCY€ETa.

CpaBHeHUE TMyTell W TpaeKTOpUN JBIKEHHS OJIHOTO W TOTO XKE Tela
OTHOCHUTEJIBHO Pa3HbIX TEJ OTCUETA.

N3MmepeHue CKOpOCTH U YCKOPEHUS MPSIMOIIMHENHOTO ABUKEHHSL.

HccnegoBaHue NMpru3HAKOB paBHOYCKOPEHHOTO JBUKEHHS.

Hab6mtoienre nBUKEHUS Tella 10 OKPY>KHOCTH.

HaGmronenrne MexaHWMYeCKUX SIBICHUH, MPOUCXOMSAIIUX B CHUCTEME OTCUETa
«Temexka» mpu €€ PABHOMEPHOM M YCKOPEHHOM JBWKEHUHU OTHOCHUTEIIBHO
KaOuHeTa PU3UKH.

HaGmronenne paBHOBECHS TeJ, CBOOOIHOTO MafeHUs, KOJeOaHusI MasiTHUKA B
MHEPLHAIBHBIX CUCTEMAaX KaK MOJATBEP)KICHHUE MPUHIIMAIIA OTHOCUTEILHOCTH.

3aBUCHUMOCTh YCKOPEHHSI Tejla OT €r0 MacChl U ICCTBYIOIIECH HA HETO CUJIBI.

HaGmronenne paBeHCcTBa CUJl TIPU B3aUMOJCHCTBUU TEIL.

N3MmeHeHure Beca Tena mpu yCKOPEHHOM JIBUKEHUH.

[lepenava umIrynbca Ipy B3aMMOJEVCTBAM TEIL.

[IpeobpazoBanus SHEPTUM MTPU B3AUMOJICHCTBUU TEJI.

CoxpaHeHue UMIyJbca Mpu a0COIIOTHO HEYITPYTOM B3aUMOICHCTBUU.

CoxpaHeHre UMITyJIbca MPH YIIPYTOM B3aUMOJICHCTBUH.

HabmtoieHrie peak THBHOT'O JBUKEHHUS.

CoxpaHeHue SHEepruu Mpu CBOOOTHOM IaJIEHHUU.

CoxpaHeHue SHEpPryuu NP ABUKEHUU Tella MO/ ISHCTBUEM MPYKUHBI.

Jlabopamopuosie pabomel u onvimel.

KonctpynpoBanue TpakTa Ui pasroHa W JAJbHEHUIIEr0 PaBHOMEPHOTO
JIBUYKEHUS IAPUKA UM TETEKKU.

OnpeneneHue CpemHEH CKOPOCTH CKOJIBKEHUS Opycka WIA JIBYKCHHS
[IapUKa MO HAKJIOHHOM IMJIOCKOCTH.

OnpeneneHue YCKOpPEHHUsI Tella MpPU PABHOYCKOPEHHOM JBMXKEHUU TIO
HAKJIOHHOM THIOCKOCTH.

HccnenoBanue 3aBUCHMOCTH MYTH OT BPEMEHH NPU PaBHOYCKOPEHHOM
JBIKEHUU 0€3 HauyaJbHON CKOPOCTH.

[IpoBepka rumoTe3sl: €Ciau NPy PaBHOYCKOPEHHOM JIBHKEHUM 0€3 HaYaJIbHOU
CKOPOCTH IIYTH OTHOCATCS KaK Psii HEYETHBIX YHCEI, TO BpEMEHA OJIMHAKOBBI.

UccnenoBanue NBUXEHUS Tela, OPOIIEHHOTO MO/ YTJIOM K TOPU30HTY.

HccnenoBanue 3aBUCHMOCTH  CHUJIBI  TPEHHUS CKOJIBKEHUS OT  CHJIBI
HOPMAJIbHOTO JaBJICHUS.

Onpenenenune K03pHULIUEHTA TPEHUS CKOJIbKEHUSI.

Omnpenenenue KECTKOCTH NPYKUHBI.



HccnegoBaHre 3aBUCUMOCTHU CHJIBI YIIPYTOCTH, BOSHUKAIOUIEH B IPYKUHE, OT
CTeNeHH JAeQopMaIuu MPYKUHBI.

Omnpenenenrie pabOThl CUIbI TPEHUSI MPU PABHOMEPHOM JABHIKECHUM TeJa IO
TOPU30HTAIBHON MOBEPXHOCTH.

Onpenenenre pabOThl  CUJIBI  YOPYrOCTH TNpU  MOABEME Tpy3a C
UCIIOJIb30BAaHMEM HEMOJIBKHOTO U TTOJIBHXKHOTO OJIOKOB.

Pazgen 9. Mexannveckue KoJ1e0aHUSA U BOJHBIL.

KonebarensHnoe neuxenne. OCHOBHbBIC XapaKTEPUCTUKH KOJIEOAHUI: epro,
4acToTa, aMIUIMTyda. | apMoHMYecKue KosieOaHus. 3aTyXarolue KoJeOaHusl.
Boinyxaennblie kosnebanus. Pesonanc.

MaremaTnyeckuii U IPYXUHHBIA MaATHUKU. [IpeBpamienue sHepruu Inpu
K0J1e0aTeIbHOM JABUKCHUH.

Mexannueckue BOJHBL. [IpomonpHble W monepeyHble BOJHBL. (CBOMCTBa
MEXaHUYECKUX BOJIH: MHTepdepeHnus u nudpakmus. J[imHa BOTHBI U CKOPOCTH €€
pacnpocTpaHeHus. MexaHn4eCcKre BOJIHbI B TBEPAOM TENE, CEICMUYECKUE BOJHBI.

3Byk. PacnpocTpaHeHue u OTpakeHUE 3BYKa. ['pOMKOCTh 3ByKa U BBICOTA
ToHa. Pe3onHanc B akycrtuke. MHbpa3Byk u yapTpa3Byk. Vcmosb3zoBaHue
yIIbTPa3ByKa B COBPEMEHHBIX TEXHOJIOTUSX.

Hemoncmpayuu.

HabGmonenne konebaHuil Tea TOJ JEHCTBUEM CHJIBI TSKECTH U  CHJIIBI
YIPYTOCTH.

Habmonenne konebanuii Tpy3a Ha HUTH U Ha TIPY>KHUHE.

HaGronenrie BRIHYXKICHHBIX KOJIEOAHUN U PE30HAHCA.

PacnpocTpanenue npoaobHBIX U TTONEPEUHBIX BOJIH (Ha MOJIEIH ).

Hab6monenne natepdepeniinu u qudpakiny BOJIH Ha TOBEPXHOCTH BOJIBI.

HaGmonenue 3aBUCUMOCTH BBICOTHI 3ByKa OT 4aCTOTHI.

AKYCTHYECKHI pEe30HaHC.

Jlabopamopmuuvie pabomul u onvimel.

OmnpeneneHune 4acToOThl U Mepuojia KojaeOaHuii MaTeMaTH4eCKoro MasiTHUKA.

Ornpezenenue 4acToThl U Mepruoja KoiaeOaHuil Mpy>KMHHOTO MassTHUKA.

HccnenoBanue 3aBUCUMOCTU Meprojia KoeOaHUW Tpy3a Ha HUTH OT JJIUHBI
HUTH.

HccnenoBanre 3aBUCUMOCTH NIEPUOAA KOJIECOaAHUI MPYKUHHOTO MasiTHUKA OT
Macchl Ipy3a.

[IpoBepka HE3aBUCHMOCTH TIepHOJa KOjJeOaHWN Tpy3a, MOABEIICHHOIO K
JIEHTE, OT MaccChl rpy3a.

OMNBITHI, IEMOHCTPUPYIOIIUE 3aBUCUMOCTh MEeproa KoJieOaHUM MPY>KUHHOTO
MasTHUKA OT MacChl IPy3a U KECTKOCTHU MPY>KUHBI.

N3mepenune yckopeHusi CBOOOTHOTO MaIeHUS.



Pazgen 10. DnekTpoMarHuTHOE 10JI€ ¥ 3JIEKTPOMAarHUTHbIE BOJIHBI.

DONEKTPOMArHUTHOE  MOJie.  DJIEKTpOMarHuTHele  BoJHBL  CBolicTBa
ANEKTPOMAarHUTHeIX BOJH. [llkama »nekTpoMarHUTHBIX BOJH. Mcnosb3oBaHue
AJIEKTPOMAarHUTHBIX BOJIH JUIsl COTOBOM CBsA3M. Paaunonokanusa. Kocmuueckas
CBSI3b.

DnexkTpoMarHuTHas npupoja csera. CkopocTh cBeTa. BoJIHOBBIE CBOMCTBA
cBeTa: uHTEepPepeHIus U AUPPAKIHU.

Hemoncmpauuu.

CBolicTBa 31€KTPOMArHUTHBIX BOJIH.

WNnuTepdepenuus u audpakius cBera.

Jlabopamopmuuvie pabomul u onvimel.

W3yueHne CBOWMCTB 3JEKTPOMArHUTHBIX BOJH C TIOMOIIBIO MOOHIJIBHOTO
TenedoHa.

[IpoBenenne onbITOB 10 HAOIOIEHNIO HHTEp(EPEHITNN U TU(PAKIIUKA CBETA.

Pa3pnen 11. CBeroBbIe iBJICHHUS.

JlyueBas Mopenb cBeTa M TreOMETpUYEcKass ONTHKa. VICTOYHHKHM CBeTa.
[IpsmonuueriHOe pacnpocTpaHeHue cBera. 3atMeHus ComHna wu JIyHBL
Otpaxenne cBera. I[lnockoe 3epkano. 3akoH oTpaxeHus cBera. llocTpoeHue
M300pakeHui, chOPMHUPOBAHHBIX 3€PKATIOM.

IIpenomnenue cBera. 3akOH IpeaomileHus cBeta. [lonHoe oTpaxeHue cBeTa.
Hcnonb3oBaHue MOJHOTO OTPAXKEHHSI B ONTUYECKUX CBETOBOJIAX, ONTOBOJOKOHHAS
CBSI3b.

JIunza, xom usyden B smH3e. PopMmyna TOHKOW muH3BL [loctpoenune
nu300paxeHu, CcOOPMUPOBAHHBIX TOHKOM JHMH30M. OnTuyeckas cucrema
¢doroanmapaTa, MHKpOCKONa W Tejieckoma. [7ma3, kak onTUYeckas CUCTeMa.
bi3opykocTh ¥ TAIbHO30PKOCTb.

Paznoxenue Oemnoro cBera B cmekrp. Ombitel HpioTona. Croxkenue
CHEKTPaJIbHBIX LIBETOB. J{ucnepcus ceera.

Hemoncmpayuu.

[IpsamonrHEHHOE pacupOCTPAaHEHHE CBETA.

OTtpaxkeHue cBera.

[Tonydyenne n3o0paxeHuil B IIIOCKOM 3epKalie.

[IpenomiieHue cBera.

OnTu4ecknuii CBETOBO/I.

Xox nydeid B cOOMparoleil TUH3E.

XoJ1 Iy4el B pacCEUBArOLIEH JIMH3E.

[Tonydyenne n3o00pakxeHU ¢ MOMOUIBIO JTUH3.

[Tpuniun aeiictBus oToarmnapara, MUKPOCKONA U TEJIECKOIIA.

Mogens rnasza.



Paznoxxenue 0eaoro cBera B CIEKTP.

[Tonydenue 6eoro cBeTa Npu CIOKEHUU CBETA Pa3HbBIX IIBETOB.

Jlabopamopuuvie pabomul u onvimel.

HccnegoBaHue 3aBUCHUMOCTH YIJIa OTPAKEHUS CBETOBOIO Jyda OT YIUIa
najieHus.

N3ydeHune cBOMCTB N300pa)KEHUS B TNIOCKOM 3epKalie.

HccnegoBaHre 3aBUCUMOCTH yTila NPEJOMJIEHUS OT yria MaJeHus CBETOBOIO
Jy4a Ha TPAHULE «BO3YX—CTEKJIIO».

[Tonydenne n3o00pakxeHuit C MOMOIIBI0 COOMPAIOIIEH JTHH3BI.

Omnpenenenrie (POKYCHOTO PacCCTOSHUST M ONTUYECKOM CHJIBI COOMparoIiei
JIMH3BL.

OnBITH TIO PA3IOKEHUIO OEIIOTO CBETAa B CIIEKTD.

OnpIThl 1O BOCHOPUSITHIO IIBETa NPEIMETOB IMPU HX HAOMIOJACHUM Yepes3
[[BETOBbIC (DPUIIBTPHI.

Pa3znen 12. KBanToBble siBJICHNA.

Omneitel Pe3epdopaa m mnanerapHas moxenb aroma. Mogens atoma bopa.
Hcnyckanue u nornonieHue ceeta atToMoM. KBaHThI. JInHE4aThie CIIEKTPBHI.

PannoaktuBHOCTE. Asba-, 6eTa- 1 ramma-uznydenus. CTpoeHne aTOMHOTO
anpa. HykimonHas wMogens aromHoro sapa. Mzorombel. PannoakTuBHBIE
npeBpatenud. [lepuon nonypacnaga aroMHbIX aaep. JlelcTBue paarOaKkTHBHBIX
U3JIy4CHUHN Ha )KUBBIC OPraHU3MBbl. 3alUTa OT PAIUOAKTUBHOTO U3JTyYCHUSI.

SnepHble peakiuu. 3aKOHBI COXpPaHEHUs 3apsiIOBOrO M MacCOBOTO YHUCEN.
DOHeprus cBsi3M aTOMHBIX sifiep. CBsi3b Macchl M 3HEpruu. Peakuuu cuHTE3a U
nenenust saep. Mcroununku sHeprum ConHIa W 3BE3A. SnepHas sHepreTuka.
DKOJIOTUYECKHUE MPOOTIEMBI SIEPHON YHEPTETHKHU.

Hemoncmpayuu.

CrexTpbl U3Ty4EHHS U MOTJIOMICHUS.

CrexTpsl pa3IMYHbIX Ta30B.

Cnektp Bogopoaa.

HaGmronenue TpekoB B kamepe BuibcoHa.

Pabota cu€runka HOHU3UPYIOIIUX U3TYICHUH.

Peructpanust u3nydeHus: IPUPOIHBIX MUHEPAIOB U MIPOYKTOB.

Jlabopamopmuuvie pabomul u onvimel.

HaGuroeHne CIuTOmHbIX U TUHEHYATHIX CIIEKTPOB U3TyYEHUSI.

HccnenoBanue TPEKOB: U3MEPEHUE PHEPTUU YACTUIIBI IO TOPMO3HOMY ITyTH
(mo dotorpadusim).

N3mepenue paanoakTuBHOTO oHa.

IHoBTOpHUTE1LHO-00001IAKOLIIMIT MOLYJIb.



[ToBTOpHUTENHHO-00001AIOIIUI MOTYJIb MIPEIHA3HAYEH JJIsl CUCTEMaTH3allu
U 00O0OmIeHHs]  TNPEIMETHOrO  COACPXKAHUS UM ONbITa  JIEATEIbHOCTH,
MPUOOPETEHHOIO MPU M3YUYEHHH BCEro Kypca (PU3MKH yriayOJE€HHOro ypoBHS, a
TaKXe JJIs1 HOJArOTOBKH K OCHOBHOMY T'OCYJapCTBEHHOMY SK3aMEHY 1O (PU3HKE.

B npomecce wu3ydeHHss JAaHHOTO MOIYJS PEATU3YIOTCS W IMOJIY4aroT
JalbHEeIIee pa3BUTUE Yy4yeOHbIE JAEWCTBUA, OOecleuynBaroOUIie JOCTHXKEHUE
OPEeIMETHBIX M METalpeJIMETHbIX pe3yJabTaToB O00y4eHMs, (OPMHUPOBAHHE
€CTECTBEHHO-HAYYHOU I'PaMOTHOCTHU: OOBSICHEHUE U ONMCAHUE SABJICHUI Ha OCHOBE
OpUMeHeHUs: (U3NYECKUX 3HAHUM, UCCIENOBATENbCKUE NEHCTBUS (BBIABH)KECHUE
TUI0TE3, MOCTAHOBKA 1I€JIM U IUIAHMPOBAHUE HCCIEAOBAHMS, aHAIU3 JAHHBIX U
MTOJIy4E€HHE BBIBOJIOB).

[IpennoututensHoit (popmMoil OCBOEHHUSI MOIYJS SBISIETCS MPAKTUKYM,
nporpamMmma KOTOpOro BKIIIOYAET:

pellIeHHE 3a/1ad, OTHOCALIMXCS K pa3Iu4HbIM pasfeigaM MU TeMaM Kypca
(U3UKH, B TOM YHUCIIE 33]a4, UHTETPUPYIOIINX COACPKAHUE pa3HbIX Pa3JeiioB;

BBITOJTHEHUE JTA0OPATOPHBIX PadOT M OMBITOB (BKIIIOYasi pabOThI U OMBITHI U3
MEepeYHe K pasfenaM Kypca) B YCIOBHUSX CaMOCTOATEIBHOIO IUIAHUPOBAHUS
IPOBE/ICHUS UCCIEI0BaHuUs, BBIOOpa 1 OOOCHOBAHUS METO/Ia U3MEPEHMSI BEIUUNH,
COOPKH DKCIIEPUMEHTATBHON YCTAaHOBKY;

BBINOJIHEHNE TPOOJIEMHBIX 33JaHUI MPAaKTUKO-OPUEHTUPOBAHHOT O XapaKkTepa
(3a1aHMsl O €CTECTBEHHO-HAYYHOW TIpPaMOTHOCTH), B TOM YHCIE 3aJaHUNl C
MEXIPEIMETHBIM COJIEP)KAHUEM;

paloTy HaJl IPYNIOBBIMHU WJIM WHIUBUAYATbHBIMU IPOCKTAMH, CBSI3aHHBIMHU C
COJIep’)KaHHeM Kypca (PU3UKH.

M3yueHne MOBTOPUTEIHbHO-0000IIAIOMIEr0 MOAYIS MOXET 3aKaHUHUBaThCA
IPOBEICHUEM JIMAarHOCTUYECKON padoThl 32 Kypc (PU3MKHU YriIyONEHHOrO ypOBHS,
BKJIFOYAOIIEH 3aJaHusl Pa3HOI'0 YPOBHS CIIOKHOCTU. Pe3ynbTarhl BBINOJIHEHHS
JIMArHOCTUYECKOM pabOThl MOTYT MOKa3bIBaTh CTETIEHb TOTOBHOCTU OOYYaIOIIUXCS
K OCHOBHOMY TOCYJapCTBEHHOMY DJK3aMeHy @0 (HU3MKe, a TaKxke
CBUJETEIBCTBOBATh O JOCTUTHYTOM YPOBHE €CTECTBEHHO-HAYYHOI I'PaMOTHOCTH.



IUTAHUPYEMBIE PE3VIJIbTATBI OCBOEHU A ITPOI' PAMMEBI I10 ®U3UKE
HA YI'JIYBJIEHHOM YPOBHE OCHOBHOI'O OBIIEI'O OBPA30OBAHMA

N3ydenune ¢u3NKM Ha ypOBHE OCHOBHOI'O 0O0IIEr0 0Opa3oBaHUsI HAMPABICHO
Ha JIOCTMKEHHE JTUYHOCTHBIX, METAIIPEIMETHBIX U MPEIMETHBIX 00pa30BaTEIbHbIX
pe3yJIbTaTOB.

JIMYHOCTHBIE PE3YJIBTATbBI

B pesynbTaTe nzyuenus UMKy Ha ypOBHE OCHOBHOTO 00IIero o0pa3oBaHus
y oOyuatomierocs: OynyT cOpMUPOBAHBI CIEAYIOMINUE JIMYHOCTHBIC PE3yJIbTaThl B
YacTH:

o I)nampuomuueckozo eocnumanus:

MPOSIBIICHUE MHTEpEca K UCTOPUM M COBPEMEHHOMY COCTOSIHUIO POCCHUMCKOU
busznuecKon HayKu;

IIEHHOCTHOE OTHOIIICHHUE K JJOCTUKEHUSIM POCCUMCKUX YUEHBIX -PU3UKOB;

o 2)2parxcOancKozo u 0yX06HO-HPAGCHBEEHHO20 60CHUMAHUA:

TOTOBHOCTh K aKTHUBHOMY YYacTHIO B OOCYKJIEHHHM OOIIECTBEHHO 3HAUMMBIX
U 3THUYECKUX MPOOJIeM, CBA3AHHBIX C MPAKTHUUYECKUM MPUMEHEHHEM JIOCTHXKCHHIM
busuky;

OCO3HAHHWE BAXXHOCTU MOPATbHO-DTUYECKUX MPHUHIIUIIOB B JEATEILHOCTU
Y4EHOIO;

o 3)Icmemuuecko20 60CRUMAHUA:

BOCTIPUSTHE ICTETHYECKUX KauecTB (DM3MUECKOW HAyKH: €€ TapMOHUYHOTO
MOCTPOEHHUSI, CTPOIOCTH, TOYHOCTH, JJAKOHUYHOCTH;

o 4)uennocmu HayuH020 NOZHAHUS:

OCO3HAHHME IIEHHOCTH (PU3UYECKON HAyKM KaK MOIIMHOTO HWHCTPYMEHTA
MO3HAHUSI MHUPA, OCHOBBI PAa3BUTHUSL TEXHOJIOTHH, Ba)KHEWILIEH COCTaBISIOIIEH
KYJbTYPBI;

OpUEHTALISI B JICSITEJIBHOCTH Ha COBPEMEHHYIO CHUCTEMY Hay4YHBIX
Ipe/ICTaBIeHU 00 OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHS TIPUPOIbI;

pa3BUTHE HAy4YHOW JIFOOO3HATENBLHOCTH, HMHTEpPECAa K HCCIEA0BATEIbCKOM
NEeATEIbHOCTH;

o S5)ppopmuposanun Kyromypoi 300p06ba u IMOYUOHANLHO20 DAONOTIYUUA:

OCO3HAHME IIEHHOCTH Oe30MacHoro o0pa3a J>KH3HHU B COBPEMEHHOM
TEXHOJOTUYECKOM MHpPE, BAXKHOCTH TMpaBUJl OE€30MaCHOTO TIOBEICHUS Ha
TpaHCIIOPTE, Ha J0porax, C DJIEKTPUUYECKUM W TEIUIOBBIM O0OpYy/IOBaHUEM B
JIOMAIITHUX YCTIOBUSIX;

chOpMUPOBAaHHOCTh HaBbIKa pedJIeKCUU, TMpU3HAHHWE CBOETO IMpaBa Ha
OIIMOKY M TAKOTO K€ MpaBa y IPyroro 4eIoBeKa,;



e 6)mpyoosozo eocnumanusn:

aKTUBHOE yYacTHE B PCEIICHUHM IPaKTHYECKUX 3adad (B paMKaxX CEMbH,
o0pa3oBaTelbHON OpraHu3alluu, TOpoja, Kpas) TEXHOJOTUYECKON M COUAIbHOU
HaIlPaBJICHHOCTH, TPEOYIOIIUX B TOM YHUCie U (GU3NICCKUX 3HAHUK;

HMHTEpEC K MPAKTUYECKOMY U3YUCHHIO MPOPeCcCUii, CBI3aHHBIX ¢ (PUBUKOM;

o 7)IK0S102UHUECKO20 60CHUMAHUA:

OpHEHTAIMsl Ha TpPUMEHEeHHE (U3MYSCKHX 3HAHWM IS PEIICHUs 3a7ad B
0o0JJacTH  OKpYy:Kalolled cpeabl, TUIAHUPOBAHHUS TIOCTYIIKOB M OLEHKH HX
BO3MOXHBIX MIOCJHEACTBUH JIJISI OKPYXKAKOLIEH CPEIbL,

OCO3HAHWE TJI00aTBLHOTO XapaKTepa SKOJOTMYECKHX MpoOJieM M MyTed HX
penieHus;

e 8)aoanmavyuu K UBMEHANOUWUMCA YCTI0BUAM COUYUATILHOU U NPUPOOHOU
cpeowl:

MOTPEOHOCTh BO B3aWMOJICUCTBUM TIPU BBIMOJHEHUW HWCCICIOBAHUNA W
MPOEKTOB (PU3NUECKOM HAIIPABICHHOCTH, OTKPHITOCTD OIBITY M 3HAHUSIM JIPYTHUX;

MOBBIIICHUE YPOBHS CBOEM KOMIIETEHTHOCTHM Yepe3 MNPaKTUUECKYIO
NEeSATEeNLHOCTD;

MoTpeOHOCTh B (POPMUPOBAHMM HOBBIX 3HAHHWH, YMEHHH (OpMYIHPOBAThH
WJICU, TIOHATHS, TUTIOTE3bI O (PU3NYECKUX 00BEKTAX U SBJICHUSIX;

Ooco3HaHue AChUIIMTOB COOCTBEHHBIX 3HAHUM U KOMIICTEHTHOCTEH B 00JIaCTH
buzuky;

IJJAHUPOBAHHUE CBOETO pa3BUTHS B TPHOOPETEHHHM HOBBIX (PH3NUESCKUX
3HAHUU;

CTPEMJICHUE aHAJIM3UPOBATh U BBISBIISATH B3aUMOCBS3U MPUPOJIbI, OOIIECTBA U
SKOHOMHMKH, B TOM YHCJIE C UCIIOJIb30BaHHEM (DU3UUSCKUX 3HAHUT;

OLIEHKAa CBOMUX JICCTBUH C YYETOM BIMSHHUS Ha OKPYKAIOUIYIO Cpeny,
BO3MOYKHBIX TJIOOQIBHBIX ITOCICACTBHA.

METAIIPEAMETHBIE PE3YJIbTATDBI

B pesympTaTe OCBOCHHSI MpOrpaMMbl 1O (PM3MKE HA YPOBHE OCHOBHOTO
o01iero oopazoBanus y o0ydaronierocst 0yayr copMupoBaHbl MeTanpeaMeTHbIe
pe3yJbTaThl, BKJIIOYAIOIINE MTO3HABATEIbHBIC YHUBEPCAIbHBIC YUEeOHBIC EHCTBUS,
KOMMYHUKATHBHBIC  YHHBEPCAJIbHBIC  Y4COHBIC  JCHCTBUSA,  PETYJSATHBHBIC
YHHUBEPCATbHBIC YdeOHBIC ICHCTBHUS.

Ilo3naBaTe/ibHbIe YHUBEPCAJIbHbIE YUeOHbIE 1elCTBHUS
ba3oBble Joruyeckue AeMcCTBUSA:
BBISIBIIATH WM XapaKTEPU30BaTh CYIIECTBEHHBbIE TMPU3HAKU OOBEKTOB
(sIBJIEHMIA ), KJIaCCU(DUIIMPOBATH UX;



BBISIBJISITh 3aKOHOMEPHOCTH M TIPOTHBOPEYHsS B pacCMaTpUBAcMBIX (aKTax,
JTAHHBIX U HAOJIIOICHUSIX, OTHOCAIIUXCS K (DU3NUECKUM SBIICHUSM;

BBISBJISITh TPUIUHHO-CIICACTBEHHBIC CBS3M TIPH HW3YYCHUH (U3HYECCKUX
SBJICHUM ¥ TPOIECCOB, JIeJaTh BBIBOJBI C HCIOJIb30BAaHUEM JEAYKTHUBHBIX H
WHIYKTHBHBIX ~ YMO3aKJIIOYEHWW, BBIIBUTATh THUIIOTE3bI O  B3aUMOCBS3SIX
(U3UYECKUX BEIINYHH,

CaMOCTOSITEJILHO BBIOMpATh Coco0 pemieHust yueOHoW (u3nmveckoi 3amaadu
(cpaBHEHHE HECKOJIBKHX BapHAHTOB PEIICHHS, BBIOOP HanOoJiee MOAXOJSAIICTO C
y4ETOM CaMOCTOSITEITLHO BBIJICTICHHBIX KPUTEPUER).

Ba3oBrble ucciienoBarejbLCKHeE 1eHCTBUA .

MCIOJIb30BaTh BOMPOCHI KaK UCCIIEI0BATEILCKIN HHCTPYMEHT TIO3HAHUS;

MPOBOAUTH IO CAMOCTOSITEIHLHO COCTABJICHHOMY IUIAHY OMBIT, HECIOXHBIN
(bU3HYECKUil SKCITEPUMEHT, HEOOIBIIIOE UCCIIeIOBaHNE (PU3HUECKOTO SIBJICHHS;

OILICHMBATh Ha IPUMEHUMOCTh U JOCTOBEPHOCTHh WH(OPMAITHIO, TIOTYICHHYIO
B XOJIC MCCIICIOBAHUS MU IKCIICPUMEHTA,;

CaMOCTOSITENTLHO (POopMyIMpoBaTh OOOOIICHHUSI W BBIBOJBLI IO PE3yJIbTaTaM
MPOBEIEHHOTO HAOIIOACHHUS, OIIBITA, MCCIICOBAHUS;

MIPOrHO3UPOBATH BO3MOXKHOE JIajibHEHIIIee pa3BUTHE (PUZNUECKUX MPOIIECCOB,
a TaKKe BBIABUTATh TMPEANONOKCHHS 00 WX Pa3BUTUH B HOBBIX YCIOBUSAX H
KOHTEKCTax.

Pabora ¢ undopmanmeii:

MPUMEHSTh PAa3JIMYHbIE METOJbI, MHCTPYMEHTBI M 3alpOChl MPU TOHCKE U
otOope nHQOPMAITUU WU JAHHBIX ¢ y4ETOM TPETIOKEHHON yueOHOM (hru3mdeckoit
3aJ1a4H;

aHAJIM3UPOBATh, CHCTEMATH3UPOBATh W HWHTEPHPETUPOBATH HHQOpPMAIUIO
Pa3IMYHBIX BUIOB M (JOPM IIPEICTABIICHUS;

OLICHMBATh HANEKHOCTh HWH(POpPMAIUU TO KPUTEPUSM, MPEIIOKECHHBIM
yauTeIeM WK CPOPMYIMPOBAHHBIM CAMOCTOSITEIHHO;

CaMOCTOSITSJIbHO ~ BBIOMpaTh  ONTHMANbHYIO  (OpMY  HIPEACTABIICHHS
nH(pOpMAIIMM W WLTIOCTPUPOBATH pEIIaeMble 3a7adqd HECJIOKHBIMU CXEMaMH,
auarpaMMaM¥, HHOH TpauKoi U UX KOMOWHAITUSMHU.

KoMMyHUKATUBHBbIE YHUBEPCAJIbHbIE YUeOHbIe 1eiiCTBUA:

B X0JIc OOCYXJCHHS y4eOHOro Marepualia, pe3yjbTaToOB Ja0OpaTOPHBIX
paboOT W TIPOEKTOB 3a/1aBaTh BOMPOCHI IO CYIIECTBY OOCYXJTAa€MOW TEMBI H
BBICKA3bIBaTh HJIeH, HAIlCJICHHBIC Ha pEIICHHE 3ajadd H  IOJCp)KaHHE
0aroXkeaaTebHOCTH OOIICHUS;

COIIOCTABJISATh CBOM CYXKIEHUS C CYXKICHHUSIMU IPYTMX YYaCTHUKOB JUAJIOTA,
O0OHAapYKMBATh PA3IMYUE U CXOACTBO MMO3UIIH;

BBIP@)KaTh CBOIO TOYKY 3PCHHS B YCTHBIX M TUCBMEHHBIX TEKCTAX;



MyOJIMYHO TPENCTaBIATh PE3YJIbTAThl BBIMOJHEHHOTO (U3WYECKOTO OIBITa
(9KCIIEpUMEHTa, UCCIIEI0BAHUS, IPOCKTA);

MOHMMAaTh W HMCIOJL30BaTh MPEUMYIIECTBA KOMAaHIHON M WHIMBHIYAIbHON
paboTHI NP PEIICHUH KOHKPETHON (hHU3UUECKOM MPOOIEMBI;

MPUHUMATh [IEJTH COBMECTHOU NIEATEILHOCTH, OPTaHW30BBIBATH JCHCTBUS 10
e€ JOCTMXKEHUIO: PpaCIpeleNiiaTh PO, OOCYKIaTh MPOIECChl U Pe3yJbTaThl
COBMECTHOU paboOThI, 000011aTh MHEHUS HECKOJIBKUX JIFOJIEH;

BBITIOJTHATH CBOIO YacTh pabOThI, JOCTHras KadyeCTBEHHOTO pe3yJbTaTa IIo
CBOEMY HANpPaBJICHUI0 U KOOPAWMHUPYS CBOM JCHCTBUS C APYTMMH YICHAMH
KOMaH/IbI;

OIICHMBATh Ka4yeCTBO CBOETO BKJIAJa B OOIMIMA MPOAYKT MO KPUTEPHUSIM,
CaMOCTOSITETTLHO CPOPMYITUPOBAHHBIM yYaCTHUKAMU B3aUMOICH CTBHSI.

PerynsiTuBHbIe YHHBepcaibHbIe YueOHbIe AeilicTBUSA
Camoopranuszanus:

BBISIBJISITH TPOOJIEMBI B )KU3HCHHBIX M YUCOHBIX CHUTYAIHsIX, TPEOYIOIIHNX IS
pernieHust pu3NYeCKUX 3HaHUM;

OPUEHTUPOBATHCSI B  PA3JMYHBIX  MOAXOAAX  MPUHATHUS  PEIICHUM
(MHAMBUAYATbHOE, IPUHITHE PEIICHUS B TPYIIE, MPUHATHE PEIICHUHN TPYIIITON );

CaMOCTOSITEJIbHO COCTABJIATH AJTOPUTM pEIIeHUs (PU3NUECKOW 3aJadyul WIu
IUIaH HWCCICNOBAaHUS C YyYETOM MMEIONINXCS PECypcoB M COOCTBEHHBIX
BO3MOXXHOCTEH, apryMEHTHUPOBATh MpeJiaraéMble BapHaHThI PEIICHU;

JienaTh BHIOOp U OpaTh OTBETCTBEHHOCTH 32 PEIICHUE.

CaMOKOHTPOJIb, IMOLMOHATbHBIH HHTEJJIEKT:

JIaBaTh aJICKBATHYIO OIIEHKY CUTYAI[MH U Tpe/jiaraTh MjiaH e€ N3MEHCHUS,

OOBSICHATH  TPHUYMHBI  JOCTWDKEHUS  (HEAOCTH)KEHHS)  pe3yJbTaToB
JeSITENHHOCTH, JaBaTh OIIEHKY MPUOOPETEHHOMY OIBITY;

BHOCHUTHh KOPPEKTHBBI B JESATEIHLHOCTh (B TOM YHCJIE€ B XOJ BBITIOJTHCHHS
(U3NIECKOTO0 WCCIICIOBAHMS WM IPOEKTa) Ha OCHOBE HOBBIX OOCTOSATEIBLCTB,
W3MEHUBIITUXCS CUTYAITUH, YCTAHOBJICHHBIX OMMUOOK, BOHUKIIINX TPYAHOCTEH;

OLIEHUBATh COOTBETCTBHUE PE3YJIbTATA IICJIU U YCIOBHSIM.

CTaBUTH ce0s1 HA MECTO APYroro 4eJoBeKa B XOJ€ CIopa WM JUCKYCCUU Ha
HAy4YHYIO TEMY, IOHUMATh MOTUBBI, HAMEPEHHUSI U JIOTHKY JIPYroro.

MpU3HABaTh CBOE MPABO HAa OMIMOKY MPU pelIeHnH (HU3NIECKUX 3a/1a4 UM B
YTBEPXKIACHUSAX Ha HAYIHBIC TEMBI M TAKOE YK€ TIPaBO IPYroro.

HPEIMETHBIE PE3YJIbTATDBI

K koHity 00y4eHus ¢ 7 Kaacce NpeIMETHbIE pe3ybTaThl HA YIIyOJIEHHOM YPOBHE
JOJKHBI OTPaXKaTh C(HOPMUPOBAHHOCTD Y O0yUAIOIINXCS YMEHUM:



UCIIOJIb30BaTh MOHATHUS: (PU3NYECKUE U XUMUUYECKHUE SIBJICHUS, HaOII0JCHUE,
AKCIIEPUMEHT, MOJIeNb, TUIOTE3a, CAUHUIBI (U3HMUYECKUX BEIUYHH, aToM,
MOJIEKYJla, arperaTHble COCTOSIHMS BellecTBa (TBEPIOE, KUJKOE, Ta3000pa3Hoe),
MEXaHHYECKOe JIBIDKCHHE (paBHOMEpPHOE, HEPABHOMEPHOE, IMPSMOJIMHEUHOE),
TpaeKTOpHs, paBHOAEHCTByIOIIas cwi, aedopmanus (ymnpyras, IJlacTUYecKas),
HEBECOMOCTb, COOOITAIONTUECS COCY/IBI;

YBEPEHHO pa3nuuarh siBleHus (auddys3us, TEMIOBOE IBMKEHHE YaCTHI
BEI[ECTBA, PABHOMEPHOE JBUXKEHHUE, HEPABHOMEPHOE [BHKEHUE, WHEPIHs,
B3aMMOJICIICTBUE TEJ, PABHOBECUE TBEPABIX TEJ C 3aKPEIUIEHHOW OChIO BpPAILICHHUS,
nepeaada JaBleHUS TBEPABIMU TeJIaMH, YKUIKOCTSAMHU U Ta3zaMH, aTMochepHoe
JIABJICHUE; MJIaBaHUE TEJl, TPEBPAICHUSI MEXaHUUYECKON SHEPTUH) MO OMUCAHUIO UX
XapaKTEepHbIX CBOWCTB M Ha OCHOBE OIbBITOB, JAEMOHCTPUPYIOIINX JaHHOE
bu3nYecKoe SBIICHUE;

pacmo3HaBaTh  MPOSIBJICHUE  W3YYCHHBIX  (PU3WYECKUX  SBICHUA B
OKpyXarouieM mupe (B TOM 4uclie (pU3NYECKHUE SIBJIICHUS B MPUPOE: MPUMEPHI
JIBHOKEHUSI C PA3IMYHBIMH CKOPOCTSIMU B JKMBOM M HEXHUBOMW NMPUPOAE, NECHUCTBUE
CHUJI TSIKECTHU, TPEHUsI, YIPYrOCTH B MPUPOAEC U TEXHUKE, BIUSHUE aTMOC(PEPHOTrO
JIABJICHUS HA >KMBOW OpraHu3M, IUIaBaHWE PhIO, phlUard B TeEJ€ 4YeJIOBEKa), MpH
ATOM MEPEBOJAUTH MPAKTUUECKYIO 3a7adyy B Y4EOHYIO, BBIJCIATH CYIIECTBEHHBIE
CBOMCTBA (TIpU3HAKU) (DUBUUECKUX SIBJICHU;,

OMUCHIBATh M3yYEHHbIC CBOWCTBA TeNl W (DU3UYECKHUE SIBJICHUS, HCIIOJIb3Ys
bu3ndeckne BeaMYUHBI (Macca, 00BEM, IUIOTHOCTH BEIIECTBA, BpeMs, IyTh,
CpelHsisi CKOpOCTh, CWJa YINPYrOCTH, CHJIAa TSXKECTH, BEC TeJla, CUjla TPEHHS,
JaBjieHue TBEPIOro Teja, JAaBJeHUE CTO0a >KUIKOCTH, BBITAJIKHUBAIOIIAs CHIIA,
MexXaHW4YecKasi padoTa, MOIIMHOCTh, IUICUO CHJIBI, MOMEHT CHIIBL, KO3 HUITUSHT
MOJIE3HOT0 JEHCTBUS MEXaHU3MOB, KWHETUYECKAs U MOTEHI[MAIbHAs SHEPTHUs ), IPH
OMHMCAHWH TIPABWIHLHO TPAKTOBATh (PM3MYECKUN CMBICI WCIIOJIb3YEMbIX BEIHYHH,
ux OOO3HAUCHUS W EAUHUIBI (PU3NYECKUX BETUYUH, HAXOIUTh (HOPMYIIHI,
CBSI3BIBAIONINE JTAHHYIO (PM3HYECKYIO BEIMUHUHY C IPYTUMU BETUYMHAMU, CTPOUTD
rpauKy U3y4EeHHBIX 3aBUCUMOCTEH (PU3NYECKUX BEITHYNH;

XapaKkTepu30BaTh CBOWCTBA TN, (U3NYECKUE SBICHUS U MPOIECCHI,
WCIIOB3Ysl MpaBWjia CIOKEHHS CuUil (BIOJL OJHOM MpsAMoii), 3akoH ['yka, 3aKoH
[lackans, 3akoH ApxuMena, MpPaBUJIO paBHOBecHsl pblyara (OJ0Ka), «30510TOe
NpPaBUJIO» MEXAHUKHU, 3aKOH COXPAHEHUS MEXAaHWYECKOW SHEpPruu, MHpH STOM
JlaBaTh CJIOBECHYIO (OPMYIUPOBKY 3aKOHA M 3alUCHIBaTh €r0 MaTeMaTHYECKOe
BBIPAKECHUE;

CTPOUTH MPOCThbIE (PU3NYECKHE MOJETN PEATbHBIX OOBEKTOB, MPOLECCOB U
SIBJICHUH, BBIJCISATh TPU HSTOM CYIIECTBEHHbIE W BTOPOCTEIIEHHBIC CBOMCTBA



00BEKTOB, MPOLIECCOB, SIBICHUM, TPUMEHAThH (pU3ndeckue MoAenu sl 00bICHEHHUS
(u3nYecKuX MPOLECCOB U PELIEHUs yUEOHbIX 3a/1a4;

OOBSICHATH (PU3NUYECKUE SIBICHUS, MPOIECCH U CBOWCTBA TEJN, B TOM YHUCIIC B
KOHTEKCTE€ CHUTYallMil MpaKTUKO-OPUEHTUPOBAHHOIO XapakTepa, M pelaTh
Ka4eCTBEHHBIC 3aJaud, B TOM UHCJIE TpeOyIoIIue YHCIEHHOTO OIICHWBAHUS
XapaKTEpHbIX 3HAYCHUN (PU3NUYECKUX BEJIUYMH, MPU 3TOM BBIOUpATh aJEKBATHYIO
(U3NYECKYI0 MOJIETb, BBISBISTH MPUUUHHO-CIEACTBEHHBIE CBSA3U M BBICTpaUBaTh
JOTMYECKYIO IIETIOYKY PpACCYXJACHHH C OMOpod Ha W3yYCHHBIE CBOWCTBA
(¢u3nyeckux ABICHUH, PU3NUECKIE 3aKOHbI, 3aKOHOMEPHOCTH U MOJIEIIH;

pemaTh pacuy€éTHble 3amaun (B 2—3 MEHCTBHUS) MO M3y4aeMbIM TeMaM Kypca
¢u3uku, BEIOMpas aJeKBaTHYIO (PU3MUECKYIO0 MOJENb, C UCTIOJIb30BAaHUEM 3aKOHOB
U (opMyIl, CBA3BIBAIOIINX (PU3UUECKUE BEIMYMHBI, 3aUCHIBATh KPATKOE YCIOBHUE
U pa3BEPHYTOE pEIICHHE 3aJauyM, BBISBISATh HEIOCTAIOIIME WM H30BITOYHBIE
JaHHbIE, OOOCHOBBIBATH BBHIOOp MeETOJA pEIICHUs 33Jaud, HCIOJIb30BaTh
CIIpaBOYHBIE JaHHBIC, MPOBOAUTh MAaTeMAaTHUYECKHE MPEOOpa3OBaHUS U PACUETHI,
OLIEHWBATh PEATUCTHYHOCTh MOJYYCHHOTO 3HAUCHUS (DU3HMUECKOW BEIMYUHBI H
OTIpEeNENSTh Pa3MEPHOCTh (PU3MUECKON BETUYHMHBI, TMONYYEHHOM MPH pEIICHUU
3aJauu;

pacro3HaBaTh MPOOJEMBI, KOTOPHIE MOXHO pEIIUTh TPU  [TOMOIIA
(U3nYeCKuX METOAOB, M IMpeljiaraTb OPUEHTUPOBOYHBIA CHOCOO peIlIeHus, B
ONMCAaHWUU  WCCICOBAHMSA  pPaclo3HaBaTh  MPOBEpPSIEMOE  MPEATOIOKCHHE
(rumoresy), MHTEPIPETUPOBATH MOTYUYECHHBIA PE3YJIbTaT;

MIPOBOUTH OIBITHI 1O HAOIIOIEHNUIO (PU3UUECKUX SBICHUN WM (PU3NIECKUX
cBoiictTB Ten (nuddysus, TEmIOBOE pacHIUPEHHUE Ta30B, SBJICHUE WHEPIINH,
U3MEHEHUE CKOPOCTU MpPU B3aUMOJCHCTBUU Tell, Iepeaaya JaBICHUS KUIKOCTHIO
U Tra3oM, MPOSIBICHHUE ACUCTBUS aTMOC(EpHOro NaBlieHUS, JAEUCTBUE MPOCTHIX
MEXaHU3MOB): (OPMYIHPOBATH TPEANOJIOKEHHUE (TUMOTE3y) O BO3MOXKHBIX
pe3yapTaTax HabIIOAEHUI, CAMOCTOSITEIbHO COOMPATh YCTAHOBKY U3 U30BITOYHOTO
Habopa obopynoBanus U GOPMYIUPOBATH BHIBOIBL;

OPOBOJUTH TpPSIMbIE M KOCBEHHBbIE W3MEpEHHs (U3MUECKUX BEIMYUH
(paccTostHue, TPOMEKYTOK BPEMEHH, Macca Tena, o0bEM Tesa, CHila, TeMIiepaTypa,
MJIOTHOCTh JKUAKOCTA W TBEPAOTO TeENa, CUJa TPEHHUSA CKOJBXKCHUS, IaBICHUE
BO3/yXa, BBITAJKUBAIONIAs CHJIA, JCUCTBYIOIIAs Ha TOTPYKEHHOE B KHUIKOCTh
TENO, KOA((UUUEHT TOJE3HOro  JEHCTBUSL  MHPOCTBIX  MEXaHM3MOB) C
UCIOJIb30BAaHUEM aHAJIOIOBBIX M IM(PPOBBIX MNPUOOPOB, OOOCHOBBIBATH BHIOOD
MeToJla U3MEpEeHHUs, (PUKCUPOBATH IOKa3aHUs NPUOOPOB, HAXOAUTh 3HAYCHHE
U3MepsieMO BETMYMHBI C TIOMOIIBIO YCPETHEHUS pe3yIbTaTOB CEPUH U3MEPEHUN U
OLIEHWBATh MOTPEUTHOCTh U3MEPEHHUIA;



IPOBOJIUTh HECIOKHBIE IKCIEPUMEHTAIbHBIE HCCIEIOBAaHUS 3aBUCHMOCTEN
(u3nYecKuX BEIMYUH (3aBUCUMOCTH MYTH PAaBHOMEPHO JBHXKYILErOCS Teja OT
BPEMEHU JABWKEHUS TeNa, CUJIbl TPEHUS CKOJBXEHHS OT CHJIbBl HOPMAJbHOIO
JaBJICHUS, KayecTBa OOpaOOTKMU TIOBEPXHOCTEH Tl W HE3aBUCUMOCTU CHIIbI
TPEHHs] OT IUIOIIAA CONPUKOCHOBEHMS TE€J, CHJIbl YNPYTOCTU OT YAJUHEHUS
NOpPYKUHBI, BBITAJIKUBAIOIIEH CUJIBI OT 00bEMa MOTpyXKEHHOM YacTh Telna U OT
IUIOTHOCTH >KMJIKOCTH, €€ HEe3aBUCHUMOCTH OT IUIOTHOCTH Tejla, OT IIyOWHBI, Ha
KOTOPYIO NOTPY>KEHO TEJI0, YCIOBHI MJIaBaHMs TeJl, YCIOBUN paBHOBECHS pblyara
U OJIOKOB): COBMECTHO C Yy4yuTeleM (QOpMYyIUpOBaTh 3aJadyy M THUIOTE3Y
UCCJIEIOBAHUsA, CaMOCTOATENIbHO IUIAHUPOBATh HCCIEAOBAHUE, CAMOCTOSITENIHHO
coOMpaTh HKCINEPUMEHTAIbHYIO YCTAHOBKY C UCIOJb30BAaHUEM HHCTPYKIIUH,
MPECTABIISTh MOTYYSHHBIC 3aBUCUMOCTU (DU3MUECKUX BEJIWYUH B BUJE TAOJIHIl U
rpauKoOB, OLEHUBATb MOTPELUIHOCTH, [eNaTh BBIBOABI 10 pe3yJbTaTam
HCCIEeI0BAHMUS;

coOioaTh TMpaBUiia TEXHUKHM Oe€30MacHOro Tpyda Ipu padbore cC
1a0opaTOpHBIM 000PYAOBAHUEM;

YKa3bIBaTh IPUHIIUIBI IEUCTBHS TPUOOPOB U TEXHUUYECKUX YCTPOWCTB: BECHI,
TEPMOMETP, JUHAMOMETpP, COOOMIAIOIIMECS COCyIbl, OapomeTp, pblyar,
TTOJIBYDKHBIN M HETIOABYDKHEIN 0JI0K, HAKJIOHHAS IIOCKOCTE;

XapaKTepU30BaTh MPUHIUIBI JEHCTBUS U3YYEHHBIX MPUOOPOB, TEXHUUYECKUX
YCTPOMCTB M TEXHOJIOTMYECKUX IMPOLIECCOB C OMOpPOM Ha MX ONucaHus (B TOM
qyclie: MOAUINITHUKY, YCTPOMCTBO BOAOIPOBOAA, THAPABINYECKUI TIpecc, CU(OH,
MaHOMETp, BBICOTOMEpP, IOPIIHEBOW HACOC, apeoMeTp), HUCHOJb3YysS 3HAaHUA O
CBOMCTBax (PU3MUECKUX SBICHUA U HEOOXOAUMBbIE (U3MUECKUE 3aKOHBI U
3aKOHOMEPHOCTH;

UCIOJb30BaTh CXEMbl M CXEMATHUYHbBIE PUCYHKM H3YYEHHBIX TEXHMUYECKHUX
YCTPOWCTB, H3MEPUTEIbHBIX MNPUOOPOB W TEXHOJOTHYECKHX TPOLIECCOB MpHU
pelIeHu y1eOHO-TIPaKTUYECKUX 3a]1a4;

IPUBOAUTH MPUMEPHI (HAXOAUTh MH(GOPMAIUIO O IPUMEpax) MPAKTUYECKOTO
WCIONb30BaHUs (DM3MUYECKUX 3HAHUN B MOBCEIHEBHOM >KM3HU I 0OECIICUCHHUS
Oe3omacHOCTH IpU OOpalleHuu ¢ NpUOOpaMHM M TEXHUYECKHUMU YCTPOMCTBaMH,
COXpaHEHHUs] 370pOBbS M COOJIOAEHUS HOPM DSKOJIOTMYECKOIO TOBEICHHS B
OKpY>Karollen Cpee;

OCYILECTBJISITh OTOOP UCTOYHUKOB MH(pOpMaLUU (PU3NUECKOTO COEPIKaHUs B
WNuTepHere, caMOCTOATENbHO (POPMYNIHpPYs TOUCKOBBIA 3alpoc, HAa OCHOBE
UMEIOIINUXCSA 3HAHUUA W IMYTEM CPABHEHUS PA3JIUYHBIX HCTOYHUKOB BBIJEIATH
uH(poOpMaLMIO, KOTOpass SBJSETCS MPOTUBOPEUYMBOM WM  MOXET  OBbITh
HEJIOCTOBEPHOW;



UCIIOJIb30BaTh MPU BBIOJHEHUH YYEOHBIX 3aJaHUIl HAyYHO-TIOMYJISIPHYIO
auTepaTypy (PU3MYECKOro COJEp)KaHHs, CHpPaBOYHBIE MaTepualibl, peCypChl CETU
WNutepHer, Bianerh MNpuéMamMu KOHCIEKTUPOBAHUS TEKCTa, MPeoOpa3oBaHUs
uH(OpMAIIMK U3 OJTHON 3HAKOBOW CUCTEMBI B IPYTYIO;

co37aBaTh COOCTBEHHBIC KpAaTKUE MUCHMEHHBIE W YCTHBIE COOOIIEHHUS Ha
OCHOBE 2—3 HMCTOYHUKOB MH(MOpMaIu (HU3HUECKOro COACpKaHUS, B TOM YHUCIE
nyOJIMYHO JieNaTh KpaTKUEe COOOIEHUs O pe3yJibTaTaX MPOEKTOB WU Y4eOHBIX
VCCIIEIOBAHUN, IIPU 3TOM TPAMOTHO MCIIOJIb30BaTh W3YYEHHBIM TMOHATUHNHBIN
anmapar Kypca GU3HMKH, COPOBOXKIATH BHICTYIJICHNE TTPE3EHTAIIUEH;

MPU  BBITIOJIHEHUW YYEOHBIX MPOEKTOB W HCCJCIOBAHUN pacrpeessiTh
00s13aHHOCTH B TPYIIIIE B COOTBETCTBHH C TOCTABJICHHBIMU 3aJladyaMu, CJICIUTH 3a
BBITIOJIHEHUEM IUIaHAa JEWCTBUM, aJ€KBAaTHO OILIEHUBATh COOCTBEHHBIN BKJaJ B
NEATENIbHOCTh  TPYIIIBI, BBICTPaWBaTh KOMMYHUKAaTMBHOE  B3aWMOJICHCTBUE,
YUUTBHIBASI MHEHUE OKPYKAIOIIUX.

K xoniy obydyenuss ¢ 8 knacce mpenMeTHbIE pPe3yibTaTbl Ha YIIIyOJCHHOM
YPOBHE JIOJKHBI OTPakaTh CHOPMHUPOBAHHOCTh y O0YyUaAIOIIUXCA YMEHHUI:

UCIOJIb30BaTh MOHATUS (Macca M pa3Mepbl MOJIEKYN, TEIUIOBOE IBU)KECHUE
aTOMOB W MOJIEKYJI, arperaTHble COCTOSHMS BEIIECTBA, KPUCTAUIMYECKUE H
amopgHble Tela, HACBHIILIEHHbIM M HEHACBHILEHHBIM Map, CHOCOObl HM3MEHEHMS
BHYTPEHHEH OJHEPIrUM, DJJIEMEHTAPHBIA JJIEKTPUYECKUU 3apsll, TPOBOJHUKH,
NOJIYIIPOBOAHUKH, TUDJIEKTPUKH, HICTOYHUKHU IIOCTOSIHHOTO TOKA, JIEKTPUYECKOE U
MarHUTHOE TIOJIsl, ONTHYECKass CUCTeMa) M CHUMBOJMYECKUN SI3BIK (PU3UKU TpU
pelieHnH y4eOHbIX U MPAKTUYECKHUX 33]1ay;

YBEPEHHO pa3linyaTrh SIBIICHHS (TEIJIOBOE pACIIUPEHHUE (CKATHUE), TEIIOBOE
paBHOBECHE, MOBEPXHOCTHOE HATSIKEHUE, CMAYMBAHME, KAllWJULAPHBIC SIBICHUS,
WCIIapeHUe, KOHAECHCAlMs, IUIaBICHHE, KPUCTAUIM3alus, KUIIEHHUE, CIIOCOObI
Teruionepeaadn (TEIIONPOBOIHOCTb, KOHBEKIIUS, U3IYyYEHUE), TEIUIOBbIE MTOTEPH,
JNEKTpU3aLUs TEJ, B3aUMOJCHCTBHE 3apsAllOB, NEHUCTBUS DJIEKTPUYECKOTO TOKa,
KOPOTKO€ 3aMbIKaHUE, B3aUMOICHICTBUE MarHUTOB, IEMCTBUE MarHUTHOI'O MOJI HA
IPOBOJHUK C TOKOM) IO ONMCAaHUIO UX XapaKTEPHbIX CBOWCTB U Ha OCHOBE
OIBITOB, IEMOHCTPUPYIOLIUX TaHHOE (PU3UUECKOE SBIICHUE;

pacrio3HaBaTh  IpPOSBJICHUE  M3YYEHHBIX  (U3NYECKUX  SIBICHUH B
OKpyKarolmeM wMupe (B TOM 4Yucie (QU3MYECKUE SBICHUS B IPUPOE:
NOBEPXHOCTHbIE M KaNWJUIAPHBIE SIBIEHUS B NPHUPOJE, KPUCTALIBI B MPHUPOJE,
nznydenre CoiHIla, 3aMep3aHue BOJOEMOB, MOPCKUE Opu3bl, 00pa30BaHUE POCHI,
TyMaHa, WHEs, CHEra, JJICKTPUYECKHUE SIBJIEHUS B aTMoc(epe, 3JIEKTPUYECTBO
’KUBBIX OPraHM3MOB, MAarHUTHOE T0JIe 3eMJIH, IPei] MOIIOCOB, POJIb MAarHUTHOTO
ooyl JUIA KM3HM Ha 3eMiie, IMOJSIPHOE CHSHHME), IPU OTOM IEPEBOAMTH



NPAKTUYECKYI0 3aJadyy B Y4eOHYIO, BBIJCIATh CYIICCTBEHHbIE CBOMCTBA
(mpu3Haku) GU3MUECKUX SIBICHUN;

OMUCHIBATh M3yYEHHBIC CBOWCTBA TeN U (DU3UYECKHUE SIBJICHUS, HCIOJIb3Ys
dusznueckre BEIUYUHBI (TEMIlepaTypa, BHYTPEHHsSI DJHEpPrusi, KOJIUYECTBO
TEIJIOTHI, paboTa rasza, yjAejibHas TEIJIOEMKOCTh BEIIECTBa, yJAENbHAas TEIIoTa
IUTABJICHUS, Y/AEJIbHAs TEIUIoTa MapooOpa3oBaHus, yiAelbHas TEIUIOTa CTOPaHUS
TOIUIMBA, KOA(GOUIIMEHT TT0JIE3HOTO JEHCTBUS TEMIOBOM MAIIMHBI, OTHOCUTEIIbHAS
BJIQKHOCTh BO3/YyXa, OJJCKTPUUECKUU 3apsi, Cuila TOKa, DJIESKTPUUECKOE
HaIpsKEHHWE, COMPOTUBIICHHE TMpoBoaHKMKa, JJC B IlenM MOCTOSIHHOTO TOKa,
AJICKTPUYECKOE YACIbHOE COMPOTHUBICHUE BEIIECTBa, padOTa U MOIIHOCTh
AIIEKTPUUECKOTO TOKA), MPU OMUCAHUH MTPABUIIHBHO TPAKTOBATH (PU3UUECKHI CMBICI
WCITOJIb3YEMbBIX BEIIMYWH, MX OOO3HAYEHUS M €IWHUIBI (PU3NIECKUX BEIMYHH,
HaXOAUTh (POPMYIIbI, CBSI3BIBAIOIINE JAHHYIO (PU3UYECKYIO BEJIIUYUHY C JAPYTUMHU
BEJIMYMHAMH, CTPOUTH TPadUKH H3y4EHHBIX 3aBUCUMOCTEH (PU3NUECKIX BEITUIHH;

XapaKTepu30BaThb CBOWCTBA TeJN, (U3NYECKUE SBICHUS U MPOIECCHI,
WCIIOJIb3Ysl OCHOBHBIC MOJIOKEHUSI MOJIEKYJISIPHO-KMHETUYECKOW TEOPUU CTPOCHUS
BEIIECTBA, YpaBHEHHUE TEIJIOBOTO OajaHCa, 3aKOH COXPAHEHMS AJIEKTPUUYECKOTrO
3apsana, 3akoH KylloHa, MpUHUOMN CYNEpIO3UINHU JJIEKTPUUYECKUX IOJEH, 3aKOH
Oma jis yuactka 1ienu, npasuia Kupxroda, 3axkon Oma a1 moJIHOM 1eMnu, 3aKOH
Jxoyns-JIeHna, 3aKOH COXpPaHEHHS] HPHEPTHH, MPH 3TOM pa3JIMdaTh CJIOBECHYIO
(GbopMyJIMPOBKY 3aKOHA U €70 MAaTEeMAaTUYECKOE BhIPAXKEHUE;

CTPOUTH TMPOCThIE (PU3NYECKHE MOJIETH PEATbHBIX OOBEKTOB, MPOIECCOB U
SIBJICHUM, BBIACJSATh IPU HTOM CYILIECTBEHHBIE W BTOPOCTEIIEHHBIE CBOMCTBA
00BEKTOB, MPOIIECCOB, SIBJICHUN, MPUMEHATh (DU3NUECKUE MOJCIIU JJII OOBICHEHUS
(dbu3MUeCKUX MPOIIECCOB U PeIIeHNs YIeOHbBIX 3a/1a4;

OOBSACHATH (PU3NYECKUE SABJICHUS, MPOLIECCHl U CBOMCTBA TEJI, B TOM YMCJIE U B
KOHTEKCTE€ CHUTyalluid MPaKTUKO-OPUEHTUPOBAHHOTO XapakTepa, M pelarhb
KaueCTBCHHBIC 33/1aud, B TOM UYHCIE TPEOYIOIHUE YHCICHHOTO OICHUBAHUS
XapaKTepHbIX 3HAYCHUN (PU3NYECKUX BEIUYUH, IPU ATOM BHIOMpATh aJ€KBATHYIO
(bu3nIecKy0 MOEIb, BHISBIATh MPUYWHHO-CIICICTBEHHBIE CBSI3M M BBICTPAWBAThH
JOTUYECKYIO IIETIOYKY PACCYyKJIEHU C ONopoll Ha M3y4YEHHbIE CBOWCTBA
bu3nYecKuX ABICHUH, (PU3NYECKHUE 3aKOHbBI, 3aKOHOMEPHOCTH U MOJICIIH;

YBEPEHHO peliaTh pacu€THbIe 3a7add (C omopol Ha 2—3 ypaBHEHHS) IO
U3y4aeMbIM TeMaM Kypca (GU3MKH, BHIOMpas aJIeKBaTHYIO (U3HUYECKYI0 MOJIENb, C
UCIIOJIb30BAaHUEM 3aKOHOB M (DopMyii, CBs3BIBAIOIMIMX (U3UYECKUE BEITUYUHBI,
3aMUChIBATh KPAaTKOE YCJIOBUE W Pa3BEPHYTOE pEUICHHE 3aJayd, BbIABISTH
HEJIOCTAIOIME WM U30BITOUHBIC JaHHBIE, 0OOCHOBBIBATH BEIOOP METOA PEIICHUS
3a/1aud, WCMOJIb30BaTh CIIPABOYHBIE JaHHbIE, MIPUMEHSITh METOAbl aHaJIu3a
pa3MepHOCTEH, MCIOJIb30BaTh rpaUuecKue METOJIbI PEIICHUs 3ajay, MPOBOJIUTH



MaTeMaTHUYeCKue IpeoOpa3oBaHUsl U pPacyEThl, OLEHUBATH PEATUCTHUYHOCTD
HOJYYEHHOIO 3Ha4yeHUs (U3NYECKOM BEJMYUMHBI U OMNPEACNATh Pa3MEPHOCTH
(u3nUecKOl BETUYUHBI, TOJYYEHHOU MIPU PELICHUU 33]1a4H;

pacro3HaBaTh MpOOJEMBbI, KOTOpPbIE MOXHO pEIIUTh MpPUd  [OMOUIH
(u3MUEeCKMX METOJOB, W IMpeajiaraTb OPUEHTUPOBOYHBIA CHOCOO pelieHus, B
ONMCAHMM  HCCJIENOBAaHUSA  PACIIO3HABAaTh  MIPOBEPSAEMOE  MPEAIOJIOKEHHE
(rumore3y), MHTEPIPETUPOBATH MOTYUYECHHBINA PE3YJIbTaT;

MPOBOAUTH OIBITHI 110 HAOIIOJIEHUIO (PU3UYECKUX SBJICHUM UK (HU3HUECKUX
CBOMCTB TeN (KaNWJUISIPHBIE SIBJICHUS, 3aBUCUMOCTBH JABJIEHHUS BO31yXa OT €ro
o0bEéMa W TeMIeparypbl, CKOPOCTM IMpolecca OCThIBAHMS (HArpeBaHus) MpuU
M3IIy4YEHUU OT I[B€Ta H3Iydarolleld (IMOrJIoNaroleil) MOBEpXHOCTH, CKOPOCTh
WCIIApEHUs] BOJbI OT TEMIEpPATypbl KUAKOCTH M IUIOAAM €€ IOBEPXHOCTH,
ANEKTpU3alUs TeJl U B3aUMOJAECUCTBHE AIEKTPUUECKHUX 3apsi/ioB, B3aUMOJICHCTBHUE
MTOCTOSIHHBIX MAarHUTOB, BU3YyaJM3allisi MAarHUTHBIX MOJIEH MOCTOSIHHBIX MarHUTOB,
JEMCTBUSI MAarHUTHOTO TOJISl HA NMPOBOJHUK C TOKOM, CBOMCTBA 3JIEKTPOMAarHuTa,
CBOWCTBA 3JICKTPOJABHUTATENS MOCTOSHHOTO TOKa): (pOPMYIHMPOBATh MPOBEPSEMOE
MpeanonokeHue (rumore3y) O  BO3MOXKHBIX — pe3ysibTarax  HaONIOACHUH,
CaMOCTOATENIbHO COOMpPATh YCTAaHOBKY W3 M30BITOYHOrO Habopa 00OpyaoBaHUS,
OIMCBHIBATH XO/JI ONbITA U (POPMYIUPOBATH BHIBOJIBI,

IPOBOJIUTH TMpPsIMbIE M KOCBEHHbIE HW3MEpEHHUs (U3MUECKUX BEIMYUH
(TemmepaTypa, OTHOCHUTENIbHAs BIAXKHOCTh BO3/yXa, CHJIa TOKA, HaIpsHKEHHE,
yaenbHasi TEIUIOEMKOCTh BEIIECTBA, COINPOTUBIEHUE MPOBOAHUKA, paboTa u
MOIITHOCTh 3JIEKTPUYECKOT0 TOKA) C MCIIOJIb30BAHUEM aHAJIOTOBBIX U LU(POBBIX
npuOopoB, 0OOCHOBBIBaTH BBIOOP METOAA HM3MEPEHMs, (PUKCHUPOBATH MOKA3aHUS
npuOOpOB, HAXOIUThH 3HAUCHUE U3MEPSEMOUN BEIMYUHBI C TIOMOUIBIO YCPEAHEHHUS
pe3yJIbTaTOB CEPUM U3MEPEHUI U OLIEHUBATh OIPEIIHOCTh U3MEPEHUI;

MPOBOJIUTH IKCIEPUMEHTATIbHBIE MCCIEAOBAHUS 3aBUCUMOCTEN (PU3HUECKHX
BEJIMYUH (3aBUCUMOCTH JaBJICHHUS BO3JyXa OT €ro o0béMa M HarpeBaHUs WU
OXJIAXKICHMSI, UCCIIEIOBAHUE SIBJICHUS TEIUI0OOOMEHA IPY CMEIIMBAHUU XOJIOIHOM U
ropsyeil BOJABI, 3aBUCUMOCTb COINPOTHBJIEHHUS MPOBOJHHWKA OT €ro JUIMHBI,
IUIOIIAM TONEPEYHOr0 CEYEHUs M YICJIBHOTO CONPOTHBJIEHUS BELIECTBA
MIPOBOJAHMUKA, CUJIbI TOKA, MPOTEKAIOIIErO0 Yepe3 MPOBOJIHUK, OT HAINpPSHKEHUS Ha
MIPOBOAHUKE, MCCIIEJOBAHUE IOCIEIOBATEILHOIO M MapajUIeNbHOTO COEIUHEHHM
IPOBOJHUKOB): COBMECTHO C yuyuTeiaeM (OpMyIMpoBaTh 3ajady U THUIIOTE3Y
UCCIIEIOBAHUSA, CaMOCTOATENIbHO IUIAHUPOBATh HCCIEAOBAHUE, CAMOCTOSITENHHO
coOMpaTh HKCIEPUMEHTAIbHYIO YCTAaHOBKY C HCIOJb30BaHUEM HWHCTPYKIIUH,
IPEJICTABIIATh MOJTYyYEHHbIE 3aBUCUMOCTH (DU3MYECKUX BEJIWYMH B BUAE TaOIUL U
rpauKoB, OLEHUBATh MOTPEIIHOCTH, JeJaTh BBIBOJALI IO pe3yibTaTam
UCCIIEIOBAHUS;



coOioiaTh MpaBuia O€30MacHOro TpyAa Ipu paboTe C J1abopaTOpHBIM
000pyI0BaHHUEM;

XapaKTEepU30BaTh MPUHIIMIBI JEHCTBUS U3yYEHHBIX MPUOOPOB, TEXHUUYECKUX
YCTPOWCTB M TEXHOJOTMYECKHX IPOLIECCOB C ONOPOM Ha MX OMUCAaHUS (B TOM
YHUCJe: CUCTEMa OTOIUIEHUS JOMOB, TMUTPOMETp, MapoBasi TypOWHA, amMIepMerp,
BOJITMETP, CUETUMK IJIEKTPUUECKOW SHEPIuH, 3JIEKTPOOCBETUTEIbHbIE MPUOOPSI,
HarpeBaTelibHble  JJIEKTPONpHOOPbl  (IpUMEphl), MNPEJOXPAHUTETM U UX
npUMEHEHUEe B ObITY W TEXHUKE, TPUMEHEHHE TIOCTOSHHBIX MAarHUTOB,
3JEKTPOMAarHUTOB, AJIEKTPOJABUTATENb MMOCTOSHHOIO TOKA), UCHOJb3Yys 3HAaHUS O
CBOMCTBaX (DU3MYECKUX SABJICHUW, HEOOXOAUMblE (PU3NYECKHE 3aKOHBI H
3aKOHOMEPHOCTH;

pacrno3HaBaTh IMPOCTbIE TEXHUYECKHE YCTPOMCTBA M HM3MEPUTEIbHBIC
OpuboOpel MO CXe€MaM M CXEMaTHYHBIM PUCYHKaM (PKHJIKOCTHBIA TEPMOMETP,
TEPMOC,  INICUXPOMETP, TUTPOMETP, JABUTaTellb BHYTPEHHETO  CrOpaHMs,
AJIEKTPOCKOI,  PEOCTaT), COCTABIATH CXEMbl DJJIEKTPUUECKUX Lened ¢
MOCJIEIOBATEIbHBIM U MApaJUICIbHBIM  COCJMHEHUEM 3JIEMEHTOB, pa3auyast
yCJIOBHbIE 0O003HAYEHHUS HJIEMEHTOB 3JIEKTPUUYECKUX LEMEN, UCIOIb30BaTh CXEMBI
U CXEMaTUYHBIC PUCYHKH W3YYEHHBIX TEXHHUYECKHX YCTPONCTB, U3MEPUTEIbHBIX
MpUOOPOB M TEXHOJIOTMYECKUX MPOLECCOB MPH PELICHUU Y4eOHO-TPAKTUYECKHUX
3aJay;

MPUBOJIUTH NMPUMEPHI (HAXOAUTh HHPOPMALIMIO O IPUMEPaAX) MPAKTUYECKOTO
UCMOJIb30BaHMs (PU3NYECKUX 3HAHUI B MOBCEIHEBHOM >KM3HHU AJsi 00eCredeHUs
0€30MacHOCTH TIpH OOpaIleHnH ¢ TMpUOOpaMu M TEXHUYECKUMH YCTPOUCTBAMH,
COXpaHEHHUsS! 370pOBbS W COOJIOJACHUS HOPM DKOJIOTMYECKOro TOBEICHHS B
OKPYKarollen Cpeae;

OCYILECTBJISITh MOUCK MH(pOopMaluu Gundeckoro coaepxkanus B HTepHere,
CaMOCTOATENHHO (OPMYIHpYs TOHCKOBBIA 3allpoc, Ha OCHOBE HMEIOLIUXCSA
3HaHUW W CpPaBHEHUS JONOJHHUTEIbHBIX HCTOYHHUKOB BBLAETATH WH(GOpPMAIHIO,
KOTOpast ABJIAETCS MPOTUBOPEUNBON UM MOXKET OBITh HEJJOCTOBEPHOI;

UCIIOJIb30BaTh MPHU BBHIMOJIHEHWN YYEOHBIX 3a/laHuil HAyYHO-TIOMYJSPHYIO
AUTEpaTypy (PU3NUYECKOrO COAEpPKaHUs, CIPABOUYHBIE MATEPHUAJIBI, PECYPCHI CETH
WNuTepHer, Bianerb Npu€MaMH KOHCIEKTHUPOBAaHUS TEKCTa, MpPeoOpa3OBaHUS
MH(pOpPMAIIMHU U3 OJJHON 3HAKOBOI CUCTEMBI B JIPYTYIO;

CO3/1aBaTh COOCTBEHHbIC NHCbMEHHbIE W KpaTKUE YCTHbIE COOOIIEHMUS,
00001as nH(HOPMALIMIO U3 HECKOJIBKUX MCTOUHUKOB (PU3UYECKOr0 CONepKaHus, B
TOM  4YHuclie MyOJMYHO  MPEACTaBIATh  pPE3yJbTaThl  IPOSKTHOW WU
UCCIIEIOBATENbCKOM AESITEIIbHOCTH, IIPU 3TOM I'PaMOTHO KCIIOJIb30BaTh N3yYEHHBIM
NOHATUUHBIM ~ ammapar  Kypca  (U3HKH,  CONPOBOXKIATh  BBICTYIJICHHE
IIPE3CHTALUEH;



NP BBIMIOJIHEHWN YYEOHBIX MPOEKTOB U HMCCICIOBAHUN (PH3UYECKUX TPOIIECCOB
pacrpenensaTh OO0S3aHHOCTA B TPYMNIE B COOTBETCTBUUM C IIOCTABJICHHBIMU
3aJa4aMu, CJICIUTHh 3a BBIMTOJIHGHUEM IUTaHA JEWCTBHA M KOPPEKTHUPOBATH €TO,
aJICKBaTHO OLICHUBaTh COOCTBEHHBIM BKJIaJ B JICSITEILHOCTH  TPYIIIIHI,
BBICTpAaBaTh KOMMYHUKATHBHOE B3aMMOJICHCTBHE, TIPOSBISSI TOTOBHOCTH
pazpeniatb KOH(JIUKTHI.

K koHuy oOyuyeHusi ¢ 9 knacce npelMETHbIE pe3yJjbTaThl Ha YIIIYOJIEHHOM
YPOBHE JIOJDKHBI OTpakaTh CHOPMHUPOBAHHOCTh y O0YUAIOIIUXCA YMEHHIA:

MCIOJIb30BaTh MOHATHUS (CUCTEMA OTCUYETA, OTHOCUTEIBHOCTh MEXaHUYECKOTO
JNBUKECHUS, HEBECOMOCTb U IIEPErpy3KH, LEHTP TKECTH, MEXaHUYECKHUE BOJIHBI,
3BYK, MH(QpPa3ByK M yIbTPa3BYyK, 3JIEKTPOMArHUTHBIE BOJHBI, PEHTIC€HOBCKOE
U3Ty4yeHHUe, IIKaJla 3JIEKTPOMArHUTHBIX BOJIH, UCTOYHUKU CBETa, OJIM30PYKOCTh U
JAIBbHO30PKOCTh, CHEKTPbI MCITYCKaHUs M MOIJIOIICHHs, alb(a-, OeTa- U ramma-
U3ITyYEHUs, U30TONBI, A/IEpHAst U TEPMOsJIepHAasi SHEPreTuKa) U CHUMBOJIMYECKUM
A3BIK (PU3UKHU MIPU PEIICHUHN YIeOHBIX U MPAKTUYECKUX 3a/1a4;

YBEPEHHO  pa3idyaTh  sABJIEHUS  (PaBHOMEPHOE U  HEPaBHOMEPHOE
IPAMOJIMHENHOE JBHKECHHUE, PABHOYCKOPEHHOE IMPAMOJIMHENHOE JBHUKECHMUE,
CcBOOOZHOE MaJeHHE TeJl, IBUKEHUE IO OKPYKHOCTH, B3aHMMOJIECUCTBHE Tell,
pPaBHOBECUE MAaTEpUAIIBHOW TOYKHM, PEAKTUBHOE JBHJKEHHE, HEBECOMOCTb,
KosebaTebHOe  JIBMDKEHHE (TapMOHMYECKHE, 3aTyXalollue, BbIHYKICHHBIC
KoJieOaHMsI), PE30HAHC, BOJHOBOE JBMKEHUE (paclpoCTpaHEHUE U OTPaKEHHUE
3ByKa, MHTepPEpeHLns U nudpakius BOJIH), NPIMOIMHEHHOE PacIpOCTpaHEHUE,
OTPaXXEHHE W TIPEJIOMJIEHUE CBETA, IOJHOE BHYTPEHHEE OTPAXKEHUE CBETAa,
pa3noxeHue Oeloro cBera B CIEKTP M CJIOXKEHHE CIEKTPaIbHBIX LIBETOB,
€CTECTBEHHAsl  paJWOAaKTUBHOCTb, BO3HMKHOBEHHME  JIMHEWMYATOrO0  CHEKTpa
M3JIy4ECHHsI) TI0 OIMCAaHUIO MX XAapaKTEPHBIX CBOWCTB M Ha OCHOBE OIIBITOB,
JEMOHCTPUPYIOIIUX JaHHOE (PU3NYECKOE SIBJICHUE;

pacrno3HaBaTh  MPOSIBJICHUE  M3YYEHHBIX  (PU3MYECKUX  SIBICHUA B
OKpy’KaroleM Mupe (B TOM 4ucie (Gu3nuecKue sIBJICHUS B MPUPOJAEC: MPUIHUBHI U
OTJIMBBI, JBWXKEHUE TUIaHET COJIHEUHOW CUCTEMBI, PEAKTUBHOE JBH)KCHUE JKHUBBIX
OpPraHU3MOB, BOCHPHUATHE 3BYKOB JKHBOTHBIMM, 3EMIICTPSICEHHE, CEUCMUYECKUE
BOJIHBI, LIYHAMH, 3XO, LIBETA TE€JI, ONTUYECKUE SBJICHUS B MIPUPOAE, OUOIOTHYECKOE
JecTBUE BUAMMOIO, YIbTPA(QHOJIETOBOIO U PEHTTEHOBCKOIO MH3JIy4YEHUH,
€CTECTBEHHBI PaJMOaKTUBHBIA (POH, KOCMUYECKHE JIy4d, paJHMOAKTHBHOE
U3JIy4eHUE IPUPOJHBIX MHUHEpAJIOB JEHUCTBUE PANUOAKTUBHBIX W3JIYYCHUU Ha
OpraHv3M 4YeJoBeKa), MPU 3TOM IMEPEBOJUTH MPAKTHUUECKYIO 3a7ady B y4eOHYIO,
BBIJICJISITh CYIIECTBEHHBIE CBOMCTBA (IIPU3HAKH) (DU3MUECKUX SIBICHUH;

OIKCHIBATh W3YYECHHBIE CBOMCTBA TeJl U (PU3NUYECKUE SIBICHUS, UCHOJIb3YS
¢usznueckre BeNWYMHBI (CpelHsii M MIHOBEHHas CKOpPOCTb Tela Mpu



HEPaBHOMEPHOM JIBUKEHUH, YCKOPEHHUE, MEPEMEILICHHE IPU PABHOYCKOPEHHOM
IPAMOJIMHENHOM  JIBWJKCHUHM, YIVIOBas  CKOPOCTb,  LEHTPOCTPEMHUTEIBHOE
YCKOpPEHHE, CUJIa TPEHUS, CUJla YIIPYTOCTH, CUJIA TAKECTH, YCKOPEHHE CBOOOIHOIO
NaJeHus, BEC TeJa, UEHTP TSHKECTH TBEPAOIO TEJA, UMITYJIbC TENA, UMITYJIbC CHIIBI,
MOMEHT CHJIbl, MEXaHUYECKasi padoTa U MOLIHOCTb, MOTEHIIMAJIbHAS YHEPTUs TENa,
NOJIHATOIO HaJl IOBEPXHOCTHIO 3€MJIH, TIOTEHIMAIbHAS YHEPTUS CKATOW MPYKUHBI,
KMHETHYECKasi DHEpPrus, IIOJIHAasg MEXaHWYeCKas >3HEprus, MEpuo] M YacToTa
Kosie0aHu, IePHoJ] MAaTEMATUYECKOTO U MPYKUHHOTO MAasiTHUKOB, JUIMHA BOJIHBI,
IPOMKOCTh 3BYKa M BBICOTA TOHA, CKOPOCTb CBETA, II0KA3aTeslb MPEIOMIICHUS
Cpelbl), TMpU  ONUWCAHUMU TMPaBUIBHO  TPAKTOBaTh  (U3HMYECKUH  CMBICI
WCIOJIb3YEMBIX BEJIMYMH, MX OOO3HAYEHUS U E€AMHUIBI (DU3MYECKUX BEIUYUH,
HAXOAUTh (HOPMYIIbI, CBSA3BIBAIOLINE NAHHYIO (PU3MUECKYIO0 BEIHMYHUHY C JPYTHMH
BEJIMYMHAMU, CTPOUTH IpaduKK U3yYEHHBIX 3aBUCUMOCTEH (PU3NUECKUX BETUYMH ;

XapaKkTepu30BaTh CBOMCTBA Tes, (U3NYECKUE SABICHUS M MPOIECCHI,
UCIIONIb3YSl 3aKOH COXPAHEHUS YHEPTrUH, 3aKOH BCEMUPHOTO TATOTEHHS, IMPUHIIUI
CYNEPIIO3ULINA CHJI, NPUHLMUI OTHOCHUTENbHOCTH ['ammies, 3akoHsl HproTOHAa,
3aKOH COXPaHEHUs HMIIYJbCa, TEOPEMY O KMHETHYECKOW JHEpPruu, 3akoH ['yka,
3akOH bepHyiuM, 3aKOHBI OTpaXEHHUsSl U MPEIOMIICHUS CBETa, (OpPMYJTy TOHKOM
JIMH3BI, TUIAHETAPHYIO MOJIENIb aTOMA, HYKJIOHHYIO MOJIETb aTOMHOTIO SIAPA, 3aKOHBI
COXpaHEHHMs 3apsJ0BOTO U MAacCOBOIO YMCEN IPU SAECPHBIX PEAKLUAX, IIPU ITOM
pa3ianyaTh CIOBECHYIO (DOPMYIUPOBKY 3aKOHA U €0 MaTeMaTUYECKOE BhIPAKEHUE;

CTPOUTH (PU3HUECKHE MOJETH peajbHbIX O0OBEKTOB, MPOLECCOB U SIBICHUH,
BBIJICISITh TPU 3TOM CYILIECTBEHHBIE M BTOPOCTENEHHBIE CBOMCTBA OOBEKTOB,
IPOLECCOB, SIBIICHUM, NPUMEHATh (QU3NYECKUE MOJEIH Uil OOBSICHEHHUS
(u3nYecKuX MPOLECCOB U PeLIeHUs] yUeOHbIX 33/1a4;

OOBSICHATD (PU3UYECKHE SBJICHHUS, MPOIIECCHl U CBOMCTBA TEJ, B TOM YHUCIE B
KOHTEKCTE CUTyalUuld MPAaKTUKO-OPUEHTUPOBAHHOIO XapakTepa, M pelarb
KAueCTBEHHbIE 3aJaud, B TOM 4YHCIE TPeOYyIOIIHe YHCICHHOTO OICHUBAHUS
XapaKTepHbIX 3HAYEHUN (PU3NYECKUX BEJIMYUH, IPU STOM BHIOMpATh aJEKBaTHYIO
(GU3NYECKYI0 MOJIETb, BBISBISTH MPUUUHHO-CIEACTBEHHBIC CBS3U M BBICTPAUBATh
JIOTUYECKYIO IEMOYKY PpacCyXIECHUW K3 2—3 1aroB € ONOpPOMl Ha H3yYCHHbIC
CBOMCTBA (PM3HUECKUX SABICHUN, (PU3NUECKUE 3aKOHBI, 3aKOHOMEPHOCTH M MO/JIENH;

YBEPEHHO pelaTh Pacu€THBIE 33a4d MO M3y4aeMbIM TeMaM Kypca (U3UKH,
BbIOMpast aJeKBATHYIO (PU3MUECKYI0 MOJENb, C HCIOIb30BAHUEM 3aKOHOB U
(dopMy, CBA3BIBAOIIMUX (DPU3MUECKUE BEIMUMHBI, 3alIMChIBATh KPAaTKOE YCIIOBUE U
pa3BEPHYTOE peELIeHHE 33aJayud, BBIABIATH HEJOCTAIOUINE WM HW30BITOYHBIC
JaHHble, OOOCHOBBIBaTH BBIOOP METOJA PpELIEHUs 337adyH, HCIOJIb30BATh
CIIPaBOYHBIE JAHHBIE, IPUMEHATh METOJIBl AaHAJIN3a PA3MEPHOCTEN, UCIIOIb30BATh
rpa¢puyeckue  METOAbl  pEeHIeHHs  3a7ady, [POBOAMTH  MaTeMaTHUECKHE



peoOpa3oBaHusl U pacy€Thl, OIEHUBATH PEATUCTUYHOCTH MOJYYEHHOTO 3HAUCHUS
(¢u3nyeckoil BEIMYMHBI U OINPENEATh Pa3MEPHOCTh (PU3NYECKOW BEIMYUHBI,
MOJTyYE€HHOU TIPH PEIICHUH 3a7a4u;

pacro3HaBaTh MpOOJEMBbI, KOTOpPbIE MOXHO pEIIUTh MpPUd  [OMOUIH
(¢U3NYECKUX METOAOB, W TMpejiaraTh OPHEHTHPOBOYHBINH CHOCOO pelieHus, B
ONKMCAaHUU  HUCCIEJOBAHUSI  PAClO3HaBaTh  IPOBEPSAEMOE  IPEIANOJIOKEHHE
(runore3y), OLEHUBATh MPABWIBHOCTh TOpsAKAa MPOBEACHUS HCCIICIOBAHMUS,
MHTEPIPETUPOBATH MOTYYECHHBIN PEe3yIbTaT;

MPOBOAUTH OIBITHI 1O HAOIIOIEHUIO (PU3UUECKUX SBICHUM WU (HU3HMUECKUX
CBOWCTB TeJ (M3ydeHHe BTOpPOro 3akoHa HbpIOTOHA, 3aKOHA COXpPAHEHUS DHEPIHH,
3aKOHA COXPAHEHHUS HMITYJIbCa, JeMCTBUE 3aKOHA bepHymIM M BO3HUKHOBEHHE
NOIBEMHONW CHJIBI KpbLIA, 3aBUCUMOCTb TMEpuoAa KojJeOaHUW MPYKUHHOTO
MasTHUKa OT Macchl TIpy3a U JKECTKOCTH TMPYKUHBl M HE3aBUCUMOCTb OT
aMIUTATYIbl MaJIbIX KOJ€OaHWM, NPSAMOJUHEMHOE paclpoCTPaHEHUE CBETA,
pasziokeHue OeNoro CBeTa B CHEKTP, U3YUeHHUE CBOMCTB M300PaKEHUS B TIOCKOM
3epKajie ¥ CBOMCTB M300pa)KeHHs MpeaMeTa B COOMparoiel JuH3e, Ha0I0IeHue
CIUIOIIHBIX M JMHEWYATHIX CHEKTPOB U3IydeHUs): GOpMyIHpOBaTh MPOBEPIEMOE
OpeanojokeHue (TUIoTe3y) O BO3MOXKHBIX — pe3yibTaTax  HaOJOJEHUM,
CaMOCTOSITEJILHO COOMpPAaTh YCTAHOBKY W3 M30BITOUHOrO Habopa o0OpymoBaHMS,
OIKCHIBATh X0 OIbITa U (POPMYIHPOBATH BHIBOBI;

IPOBOJUTH TPU HEOOXOAUMOCTH CEPHIO MPSMBIX HM3MEPEHUH, OMpeaess
cpeHee 3HAUYCHHE M3MEPSEMOM BEIMYMHBI U ONpeAeNsis MOrPEHIHOCTb
pE3yJIbTaTOB TPSAMBIX H3MEpPEHUN, OOOCHOBBIBATH BHIOOp CIIOCO0A H3MEPEHUS
(M3MepUTENHLHOTO NMpUoopa);

MPOBOJIUTH KOCBEHHBIE M3MEPEHUS (PU3NUECKUX BEIMYUH (CpeIaHssI CKOPOCTh
U YCKOPEHUE Teja IMPU PABHOYCKOPEHHOM JBUKEHUHU, YCKOPEHHE CBOOOIHOI O
najeHus, SKECTKOCTb  MPYXKUHBL, KOAI(QOUUHMEHT TpPEHUs  CKOJbXKEHUS,
MeXaHh4yeckas paboTa W  MOIIHOCTh, 4YacToTa U TepHoj  KojeOaHui
MaTEMaTUYeCKOro M  NPYKUHHOTO  MAaSTHUKOB, (POKYCHOE  pacCTOSHHE
cobuparomieii JMH3BI W €€ ONTHYecKas Cuja, paJuoaKTUBHBIN ¢oOH) C
UCIOJIb30BAaHUEM aHAJOrOBBIX W IUMPOBBIX MPUOOPOB: OOOCHOBBIBATH BBHIOOP
METOJla HW3MEpEeHHs, IUJJAHUPOBATh M3MEPEHUS, CaMOCTOATEIbHO COOUpaTh
DKCIIEPUMEHTAIbHYI0O  YCTAaHOBKY, BBIUHCISATH  3HAYCHHE  BEIUYHHBI U
aHAJIM3UPOBATh MOJyYEHHBIE PE3YJIbTAThl, OLIEHUBAsI MOTPEIIHOCTh PE3YJILTATOB
KOCBEHHBIX U3MEPEHN;

IPOBOJIUThH IKCIEPUMEHTAIbHBIE HCCIEI0BAaHUS 3aBUCUMOCTEN (DHU3MUECKUX
BEJIMYUH (3aBUCUMOCTh MYTH OT BPEMEHH NpPU PAaBHOYCKOPEHHOM JIBHKEHUH 0Oe3
Ha4agbHOW CKOPOCTH, 3aBUCHMOCTb CHJIBI TPEHHUS CKOJNBXEHUS OT CHJIBI
HOPMAJIbHOTO JIaBJI€HUS, MepHoja KOJeOaHWH MaTeMaTHYeCKOro MasTHHUKA OT



JUIMHBl HUTH, OIpEACNICHUE YCKOPEHHs CBOOOJHOrO TMaJeHUs, HCCIEIOBAHHE
M3MEHEHUS BEJIMYMHBI M HAIPaBJICHUS MHIYKIIMOHHOTO TOKA, 3aBUCUMOCTb yIja
OTpaXEHHUsI CBETAa OT yrja MaJeHus, yria NpeJOMJICHHs OT YIja MNaJeHUs
CBETOBOI0 JIy4a, HCCJIECIOBAHHE TPEKOB: HW3MEPEHUE DSHEPrUM 4YacTULBI IO
TOpPMO3HOMY MyTH (TI0 poTorpadusimM)): COBMECTHO ¢ yuuTesem (OopMyIUpOBaTh
3a/1a4y M TUIIOTE3Y MCCIIEIOBAHUS, CAMOCTOSTENIBHO IIJIAHUPOBATh MCCIIEOBAHUE,
CaMOCTOATENIbHO COOMpATh OKCIEPUMEHTAIBHYIO YCTaHOBKY, IPEICTABIATH
MOJIYYEHHbIE 3aBUCUMOCTH (PU3WYECKUX BEIUYMH B BUAEC TAOJUIl U TpaduUKOB,
OLICHMBATh MIOTPEIIHOCTH, JEJIaTh BBIBOJIBI IO PE3YJIbTaTaM MCCIIEIOBAHUS;

coOJro1aTh MpaBuia Oe30macHOro Tpyda Ipu pabore ¢ JabopaToOpHBIM
000py/IOBaHUEM;

XapaKTepHU30BaTh MPUHIUIBI JEHCTBHUS U3yYCHHBIX MPUOOPOB, TEXHUYECKUX
YCTPOMCTB M TEXHOJIOTMYECKUX IPOLIECCOB C OMOpPOM Ha WX omucaHus (B TOM
YUCle: CHUJAOMETP, NAaTYMKHA TIOJOKEHUS, PACCTOSHUS M YCKOPEHHs, pakera,
9XOJOT, OYKH, MEpUCKOM, ¢oToarnmapar, MUKPOCKON, TEJIECKON, ONTHUYECKHE
CBETOBO/JIbI, CIIEKTPOCKOII, JAO3UMETP, Kamepa BuiabcoHa), UCHONB3yd 3HAHUSA O
CBOMCTBaxX (PM3MYECKUX SIBJIEHUN U HEOOXOAUMBIE (DU3MUECKUE 3aKOHOMEPHOCTH,
UCIIOJIb30BaTh CXEMbl M CXEMAaTUYHBIE PHUCYHKH M3YYEHHBIX TEXHHUYECKUX
YCTPOMCTB, H3MEPUTEIIbHBIX NPHUOOPOB M TEXHOJOIMYECKUX IMPOLIECCOB IIPH
pelIeHuu Y4eOHO-NIPaKTUYECKUX 3ajay, ONTHYECKHE CXEMbl [UIsl MOCTPOEHUs
M300pakeHUH B IJIOCKOM 3€pKalie U COOMparolie JuH3E;

IPUBOAUTH MPUMEPHI (HAXOAUTh MH(GOPMAIUIO O IPUMEpax) MPaKTUYECKOro
UCMOJIb30BaHMs (PU3NYECKUX 3HAHUI B MOBCEIHEBHOM >KM3HHM AJIsi 0OeCredeHHs
0€30MacHOCTH TMpHU OOpalEHUH ¢ MpUOOpaMu M TEXHUYECKUMHU YCTPOWCTBAMH,
COXpaHEHUSl 370pPOBbsI U COOJIIOJIGHUST HOPM HKOJIOTUYECKOTO TIOBEJICHUS B
OKPYXKAIOIIIEN CPEJIE;

OCYILECTBIISTh MOUCK MH(OpMauu Pu3ndeckoro coaepxxkanusi B Uutepuere,
CaMOCTOATENFHO (OPMYIUPYS MOUCKOBBIM 3aMpoOC, HAXOAUTh MYTH OIpPEIeICHHUS
JIOCTOBEPHOCTH TMOJY4E€HHOW HHGOpMallUM HAa OCHOBE HMMEIONIMXCA 3HAHUU U
JOTIOJTHUTENbHBIX HCTOYHUKOB,;

UCIIOJIb30BaTh MPU BBIOJHEHUH YYEOHBIX 3aJaHUIl HAyYHO-TIOMYJISIPHYIO
auTepaTypy (PU3MYECKOro COAEp)KaHHs, CIPAaBOYHBIE MaTepUallbl, pECYpChl CETH
WnTepHer, BnaneTp nNpu€MaMH KOHCIEKTUPOBAHUS TEKCTa, IPEoOpa3oBaHUS
UHGOpMAIMHU U3 OJHON 3HAKOBOM CUCTEMBI B IPYTYIO;

CO3/1aBaTh COOCTBEHHbIE MHCbMEHHBIE M YCTHBIE COOOILEHHUS Ha OCHOBE
uH(OpPMAIKM U3 HECKOJbKMX MCTOYHUKOB (PU3UYECKOTO COMEPIKAHUS, IMyOJINIHO
IPEJICTABIIATh PE3YyNbTAaThl IPOEKTHOW WM UCCIIEA0BATENBCKOM AEATENBHOCTH MPU
3TOM TIPAaMOTHO MCIIOJB30BaTh W3YyYECHHBINM IIOHATUWHBIN ammapar U3y4aeMoro



pasnena GU3MKKA M COMPOBOXKIATHb BBICTYIJICHHME IMpPE3CHTalMe ¢ yd&€Tom
0COOCHHOCTEW ayIUTOPUH CBEPCTHUKOB.



TEMATHUYECKOE INTAHUPOBAHHUE

7 KIIACC
N KosaunuecrBo
[
n/-n HaumeHoBaHue pa3ienoB U TeM NPOrPaMMbl JacoB JuiekTpoHHbIe (U poBbIE) 00pa3oBaTeNbHbIC PECYPChI
Bcero
Pa3nen 1. @®usuka u e€ posib B IO3HAHUHM OKPY’KAIOIIEro MUpa
bubmmorexa IIOK https://monypoku.pd
1.1 dusnka — HayKa 0 MPUPOJIE 2 https://www.gosuslugi.ru/landing/edu-content
https://m.edsoo.ru/7f413b38
bubmmorexa IIOK https://monypoku.pd
1.2 du3nIeCKre BETUIHHBI 4 https://www.gosuslugi.ru/landing/edu-content
https://m.edsoo.ru/7f413b38
bubmmotrexa IIOK https://monypoku.pd
1.3 EcrecTBeHHO-HAY4HBINH METO/ TO3HAHHSI 2 https://www.gosuslugi.ru/landing/edu-content
https://m.edsoo.ru/7f413b38
Wroro no pazneny 8
Pa3nen 2. [lepBoHayajibHbIE CBE/ICHUA O CTPOCHMH BElIECTBA
bubmmorexa IIOK https://monypoku.pd
2.1 CrtpoeHue BeliecTna 2 https://www.gosuslugi.ru/landing/edu-content
https://m.edsoo.ru/7f413b38
bubmunoreka ILIOK https://mMouypoku.pd
2.2 JIBMoKeHMEe U B3aMMO/JI€l CTBHE YAaCTHUI[ BEIECTBA 4 https://www.gosuslugi.ru/landing/edu-content
https://m.edsoo.ru/7f413b38
bubmmotrexa IIOK https://monypoku.pd
2.3 ArperatHble COCTOSIHUS BEIECTBA 1 https://www.gosuslugi.ru/landing/edu-content
https://m.edsoo.ru/7f413b38
Hroro no pazneny 7



https://моиуроки.рф/
https://www.gosuslugi.ru/landing/edu-content
https://моиуроки.рф/
https://www.gosuslugi.ru/landing/edu-content
https://моиуроки.рф/
https://www.gosuslugi.ru/landing/edu-content
https://моиуроки.рф/
https://www.gosuslugi.ru/landing/edu-content
https://моиуроки.рф/
https://www.gosuslugi.ru/landing/edu-content
https://моиуроки.рф/
https://www.gosuslugi.ru/landing/edu-content

Paznen 3. JIBu:keHHE U B3aMMOAeiicTBHE Tel

bubmuoreka IIOK https://mMouypoku.pd

3.1 MexaHn4YeCcKOe IBUKEHUE 10 https://www.gosuslugi.ru/landing/edu-content
https://m.edsoo.ru/7f413b38
bubmuoreka IIOK https://Monypoku.pd
3.2 Wueprusi, macca, TUIOTHOCTD 9 https://www.gosuslugi.ru/landing/edu-content
https://m.edsoo.ru/7f413b38
bubmuoreka IIOK https://mMonypoku.pd
3.3 Cuna. Buas! cun 15 https://www.gosuslugi.ru/landing/edu-content
https://m.edsoo.ru/7f413b38
Hroro no pazneny 34
Pa3nen 4. JlaBienune TBEPABIX TeJl, :KUAKOCTEH U ra3oB
. bubmmorexa IIOK https://monypoku.pd
I - ’
4.1 Aapnertne. Tlepenatia 1apCHNS TBEPIBIMH TEaMH, 5 https://www.gosuslugi.ru/landing/edu-content
KHAKOCTAMU 1 I'a3aMu https://m.edso0o.ru/7f413b38
bubmorexa IOK https://monypoku.pd
4.2 JlaByieHHE KUIKOCTH 6 https://www.gosuslugi.ru/landing/edu-content
https://m.edso0.ru/7f413b38
bubmmoreka IOK https://monypoku.pd
4.3 AT™ocdepHoe 1aBiIeHUe 5 https://www.gosuslugi.ru/landing/edu-content
https://m.edsoo.ru/7f413b38
JlelicTBue )KUAKOCTH U ra3a Ha IOrpy>KEHHOE B HUX bubmorexa HOK httpsz//MOHYDOKH'D(b
4.4 12 https://www.gosuslugi.ru/landing/edu-content
Teno https://m.edso0o.ru/7f413b38
Hroro no pazneny 28
Pa3nen 5. PaGoTa 1 MOIIHOCTB. DHEPrus
bubmuoreka IIOK https://Monypoku.pd
51 PaGora 1 MOIHOCTH 6 https://www.gosuslugi.ru/landing/edu-content

https://m.edso0.ru/7f413b38



https://моиуроки.рф/
https://www.gosuslugi.ru/landing/edu-content
https://моиуроки.рф/
https://www.gosuslugi.ru/landing/edu-content
https://моиуроки.рф/
https://www.gosuslugi.ru/landing/edu-content
https://моиуроки.рф/
https://www.gosuslugi.ru/landing/edu-content
https://моиуроки.рф/
https://www.gosuslugi.ru/landing/edu-content
https://моиуроки.рф/
https://www.gosuslugi.ru/landing/edu-content
https://моиуроки.рф/
https://www.gosuslugi.ru/landing/edu-content
https://моиуроки.рф/
https://www.gosuslugi.ru/landing/edu-content

bubmmotrexa IIOK https://monypoku.pd
5.2 ITpocThie MEXaHU3MBI 8 https://www.gosuslugi.ru/landing/edu-content
https://m.edsoo.ru/7f413b38
bubmmorexa IIOK https://monypokn.pd
53 MexaHuueckas SHePrusi 5 https://www.gosuslugi.ru/landing/edu-content
https://m.edsoo.ru/7f413b38
Hroro no pasaeny 19
Pa3nen 6. [loBTOpUTEIBHO-00001AK0 1M MOLYIb
bubmuoreka ILIOK https://Mounypoku.pd
6.1 [ToBTOpUTENHHO-0000 AN MOTYIb 6 https://www.gosuslugi.ru/landing/edu-content
https://m.edsoo.ru/7f413b38
Hroro no pazueiy 6
OBIIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 102



https://моиуроки.рф/
https://www.gosuslugi.ru/landing/edu-content
https://моиуроки.рф/
https://www.gosuslugi.ru/landing/edu-content
https://моиуроки.рф/
https://www.gosuslugi.ru/landing/edu-content

8 KUIIACC

N KoangecTBo 3 .
[1]
B HaunmenoBanue pa3aeaoB U TEM MPOrpaMMbl JacoB JICKTPOHIHbIC (lmq)pOBme) oopasoBateibibie
n/n pecypcsl
Bcero
Paznea 1. TemioBbie siBJIeHUS
bubmmorexa IOK https://monypoku.pd
1.1 CTpoeHue ¥ CBOMCTBA BEIIECTBA 6 https://www.gosuslugi.ru/landing/edu-content
https://m.edsoo0.ru/7f413b38
bubmuoreka ILIOK https://mMouypoku.pd
1.2 TermtoBbIe TPOIECCHI 33 https://www.gosuslugi.ru/landing/edu-content
https://m.edsoo.ru/7f413b38
Uroro mo pazneny 39
Pa3nen 2. DnekTpruyeckue M MAarHUTHbBIE SIBJIEHUSA
bubmuoreka IIOK https://Mounypoku.pd
2.1 3HeKTquue CKHE 3apAILI. 3APKCHHBIC TENA 1 HX 9 https://www.gosuslugi.ru/landing/edu-content
B3aHMONCHCTBHA https://m.edsoo.ru/7f413b38
bubmuoreka IIOK https://mMouypoku.pd
2.2 [TocTosHHBIN NEKTPUIECKUN TOK 31 https://www.gosuslugi.ru/landing/edu-content
https://m.edsoo0.ru/7f413b38
bubmuoreka LIOK https://mMounypoku.pd
2.3 MarHauTHbIC SIBICHHS 11 https://www.gosuslugi.ru/landing/edu-content
https://m.edsoo0.ru/7f413b38
bubmuoreka ILIOK https://Mouypoku.pd
24 DneKTpOMarHuTHas UHAYKIUS 7 https://www.gosuslugi.ru/landing/edu-content
https://m.edsoo0.ru/7f413b38
Wroro mo pazneny 58

Paznen 3. IloBTopuTe1bHO-0000 110 1M MOTYJ/Ib



https://моиуроки.рф/
https://www.gosuslugi.ru/landing/edu-content
https://моиуроки.рф/
https://www.gosuslugi.ru/landing/edu-content
https://моиуроки.рф/
https://www.gosuslugi.ru/landing/edu-content
https://моиуроки.рф/
https://www.gosuslugi.ru/landing/edu-content
https://моиуроки.рф/
https://www.gosuslugi.ru/landing/edu-content
https://моиуроки.рф/
https://www.gosuslugi.ru/landing/edu-content

bubmmorexa IIOK https://monypoku.pd

3.1 [ToBTOPHUTEIHHO-0000IAIONINI MOTYJIh 5 https://www.gosuslugi.ru/landing/edu-content
https://m.edso00.ru/7f413b38
Hroro no pazneny 5
OBIIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 102



https://моиуроки.рф/
https://www.gosuslugi.ru/landing/edu-content

9 KUIIACC

N KoangectBo
[
11/-11 HaumeHoBaHue pa3ie0B U TeM NPOrPaMMbl Jyacos JuiekTpoHHbIe (U poBbIe) 00pa3oBaTeNbHbIC PECYPChI
Bcero
Paznen 1. Mexanudeckue siBJICHUSA
bubmmoreka IOK https://mounypoku.pd
1.1 MexaHnYecKoe ABUKEHUE U CIIOCOOBI €ro OMUCAHUS 30 https://www.gosuslugi.ru/landing/edu-content
https://m.edsoo0.ru/7f413b38
bubmuoreka ILIOK https://mMouypoku.pd
1.2 B3auMozeiictBue Ten 18 https://www.gosuslugi.ru/landing/edu-content
https://m.edsoo.ru/7f413b38
bubmmotrexa IIOK https://monypoku.pd
1.3 3aKOHBI COXpaHEHHS 15 https://www.gosuslugi.ru/landing/edu-content
https://m.edsoo.ru/7f413b38
Wroro no pazneny 63
Pa3znen 2. Mexanndeckue K0J1e0aHUSA H BOJHBI
bubmuoreka IIOK https://mMouypoku.pd
2.1 MexaHu4uecKkne KojieOaHus 8 https://www.gosuslugi.ru/landing/edu-content
https://m.edsoo0.ru/7f413b38
bubmuoreka ILIOK https://Mounypoku.pd
2.2 MexaHn4yecKre BOJHBI. 3BYK 10 https://www.gosuslugi.ru/landing/edu-content
https://m.edsoo0.ru/7f413b38
Hroro no pazueiry 18

Pa3nen 3. DineKTpoMarHuTHOE 10J1€ U 3JIeKTPOMATHUTHbIE BOJIHBI

3.1

BHGKTpOMaFHI/ITHoe IMOJIC U DJICKTPOMArHMTHBIC BOJIHBI

bubmmotexa IIOK https://monypoku.pd
https://www.gosuslugi.ru/landing/edu-content
https://m.edsoo.ru/7f413b38



https://моиуроки.рф/
https://www.gosuslugi.ru/landing/edu-content
https://моиуроки.рф/
https://www.gosuslugi.ru/landing/edu-content
https://моиуроки.рф/
https://www.gosuslugi.ru/landing/edu-content
https://моиуроки.рф/
https://www.gosuslugi.ru/landing/edu-content
https://моиуроки.рф/
https://www.gosuslugi.ru/landing/edu-content
https://моиуроки.рф/
https://www.gosuslugi.ru/landing/edu-content

Uroro no pazneny 6
Pa3znen 4. CBeToBbBIC SIBJIEHUSA
bubmmoteka LIOK https://mounypoku.pd
41 3aKOHBI paCIIPOCTPAHEHUS CBETA 8 https://www.gosuslugi.ru/landing/edu-content
https://m.edsoo.ru/7f413b38
bubmmotexa IIOK https://monypoku.pd
4.2 JIMH3BI 1 ONITHYECKUE TIPHOOPHI 6 https://www.gosuslugi.ru/landing/edu-content
https://m.edsoo.ru/7f413b38
bubmuoreka LIOK https://mMounypoku.pd
4.3 Paznoxenue 6eoro cBera B CIEKTp 2 https://www.gosuslugi.ru/landing/edu-content
https://m.edsoo.ru/7f413b38
Hroro no pazueiy 16
Pa3nen 5. KBanToBBI€E AABJIEHHSA
bubmorexa IIOK https://monypoku.pd
51 HcnyckaHue ¥ MOTJIONICHHE CBETa aTOMOM 4 https://www.gosuslugi.ru/landing/edu-content
https://m.edsoo.ru/7f413b38
bubmmoteka IIOK https://monypoku.pd
52 CtpoeHre aTOMHOI0 si/ipa 5 https://www.gosuslugi.ru/landing/edu-content
https://m.edsoo.ru/7f413b38
bubmmotexa IIOK https://monypoku.pd
5.3 SnepHble peakuuu 7 https://www.gosuslugi.ru/landing/edu-content
https://m.edso00.ru/7f413b38
Hroro no pazneny 16
Pa3nen 6. IloeTopuTe1bHO-00001A10IIUH MOYJIb
Mexanuueckue siBjieHUs (IOBTOPUTEIbHO- bubmorexa LIOK httPS://MOHYDOKH'D(b
6.1 6506 N 6 https://www.gosuslugi.ru/landing/edu-content
0000 maroIuit MOLLYJIb) https://m.edsoo.ru/7f413b38
6.2 TenoBele siBIIEHUS (TOBTOPUTETHEHO-0000 IIAFOTITHIA 3 bub6moreka ITOK https://Mmonypoku.pd



https://моиуроки.рф/
https://www.gosuslugi.ru/landing/edu-content
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https://моиуроки.рф/

MOJTYJIb)

https://www.gosuslugi.ru/landing/edu-content
https://m.edso0.ru/7f413b38

DNeKTpOMarHUTHbIE SABJIEHUS (TIOBTOPUTEIBHO-

bubmorexa IIOK https://monypoku.pd

6.3 606 N 3 https://www.gosuslugi.ru/landing/edu-content
obobmarommui MORyIH) https://m.edso0o.ru/7f413b38
i . bubmmotexa IIOK https://monypoku.pd
6.4 CBeToBbIe ABNCHNA (IOBTOPUTENLHO-0000maromui 1 https://www.gosuslugi.ru/landing/edu-content
Moy Ib) https://m.eds00.ru/7f413b38
bubmmorexa IIOK https://monypoku.pd
6.5 [ToBTOpHUTENHHO-0000 AN MOTYITH 4 https://www.gosuslugi.ru/landing/edu-content
https://m.edso0.ru/7f413b38
Hroro no pazaeny 17
OBIIEE KOJIMYECTBO YACOB IIO ITPOI'PAMME 136



https://www.gosuslugi.ru/landing/edu-content
https://моиуроки.рф/
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https://моиуроки.рф/
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HHOYPOYHOE IINTAHUPOBAHHUE

7 KJIACC
N KoanuecTBo 3
[1]
0 Tema ypoxa YACOB Hara JIEKTPOHHbIE HM(POBbIE
n/n U3y4YyeHusi | oOpa3oBaTejbHbIE PeCypChI
Bcero
bubmmoreka IIOK https://mounypoku.pd
1 ®dusnka — Hayka o mpupoje. SABaeHUs TPUPOIBI 1 Eétr?ts(;a/twww.qosuslum.ru/landlnq/edu-
https://m.eds00.ru/7f413b38
bubmuoreka IIOK https://mMmouypoku.pd
5 S — 1 https://www.gosuslugi.ru/landing/edu-
content
https://m.edsoo.ru/7f413b38
bubmuoreka IIOK https://mMmouypoku.pd
3 dusnveckre BeIMIMHBL. PazmepHocTh. Pusnueckue 1 https://www.gosuslugi.ru/landing/edu-
prOopsl. [TorpenmHocTr Mpu IPSMBIX U3MEPCHUAX content
https://m.edsoo.ru/7f413b38
bubmmoreka IIOK https://mounypoku.pd
4 VYpok-uccienoanue "M3amepeHue THHEHHBIX pa3MEPOB TEI 1 https://www.gosuslugi.ru/landing/edu-
U IPOMEXYTKOB BpeMeHu" content
https://m.edso0.ru/7f413b38
bubmmoreka IIOK https://monypoku.pd
5 JlabopaTopnas pabora "M3mepenne 00bEMa KUAKOCTH U 1 https://www.gosuslugi.ru/landing/edu-
TBEpIOro Tema" content
https://m.edso0.ru/7f413b38
bubmmorexa IIOK https://mounypoku.pd
6 JlabopaTopHas pabora "Onpenenenrne pa3MepoB MajbIX TeEIL. 1 https://www.gosuslugi.ru/landing/edu-

Merop psaoB"

content
https://m.edso0.ru/7f413b38
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MeTozsl HayyHOro no3HaHus. Onucanue GU3NIECKux

bubmmorexa IIOK https://mounypoku.pd
https://www.gosuslugi.ru/landing/edu-

7
SIBJIEHUM C TTOMOIIBIO MOJICIICH content
https://m.edso0.ru/7f413b38
VYpok-uccnenosanue "[IpoBepka runoressl: 1aJIbHOCTh Bubmorexa HOK httPS:/ L MOHYDOKH'D(‘b
n https://www.gosuslugi.ru/landing/edu-
8 noJi€Ta mapuKa, NyImeHHOro ropu30HTAILHO, TEM OOJIbIIIE, content
€M OOJIbIIE BHICOTA TTyCKa" https://m.edsoo.ru/7f413b38
bubmuoteka IIOK https://mMmouypoku.pd
9 Crpoenue BemecTBa. OMBITHI, JOKa3bIBAOIIME JUCKPETHOE https://www.gosuslugi.ru/landing/edu-
CTPOEHHE BEMIECTBA content
https://m.edso00.ru/7f413b38
bubmuoreka IIOK https://mMouypoku.pd
10 JlabopatopHas padota "OleHka JuaMeTpa aToMa METOI0M https://www.gosuslugi.ru/landing/edu-
psanoB (¢ ucroab3oBaHueM Gororpaduii)" content
https://m.edsoo.ru/7f413b38
VYpok-uccrnenosanue "HaOmoaeHNE TEIIOBOTO PacIIupeHUs brbmiorexa LIOK httPS:/ / MOHYDOKH'D(b
. https://www.gosuslugi.ru/landing/edu-
11 ra3oB. OnbITHI 10 OOHAPYKEHUIO IEHCTBUS CUJI content
MOJIEKYIISIPHOTO MPUTSDKEHHs" https://m.edsoo.ru/7f413b38
bubmmoreka IIOK https://mouypoku.pd
12 JBmwxkenue yactuil Beuiectsa. duddysus. bpoyHoBckoe https://www.gosuslugi.ru/landing/edu-
JIBUDKEHUE content
https://m.eds00.ru/7f413b38
bubmuoreka IIOK https://mMouypoku.pd
13 VYpok-uccienoanue "Habmrogenue u 00bsICHEHHE https://www.gosuslugi.ru/landing/edu-
OpOYHOBCKOTO ABUXEHUS U U (dy3un" content
https://m.edsoo.ru/7f413b38
bubmuoreka IIOK https://mouypoku.pd
14 BsauMmoeiicTBre yacTHIl BEIIECTBA: IPUTHKECHUE U https://www.qgosuslugi.ru/landing/edu-

OTTAaJIKUBAaHUE

content
https://m.edsoo.ru/7f413b38
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15

ArperatHble cocTosiHus BelecTBa. OCOOEHHOCTH
arperaTHbIX COCTOSIHUM BO/BI

bubmmorexa IIOK https://mounypoku.pd
https://www.gosuslugi.ru/landing/edu-
content

https://m.edsoo.ru/7f413b38

16

MexaHuyeckoe JABUXXCHHUC. HYTI), TpaCKTOpU:,
NEpEMCIICHHUC

bubmmoreka IIOK https://mounypoku.pd
https://www.gosuslugi.ru/landing/edu-
content

https://m.edsoo.ru/7f413b38

17

PaBHOMepHOG 1 HCPAaBHOMCPHOC IBUIKCHUC. CKOpOCTI)

bubmuoteka IIOK https://mMmouypoku.pd
https://www.gosuslugi.ru/landing/edu-
content

https://m.edsoo.ru/7f413b38

18

Haxoxnenue ckopoctu, IyTH U BpEMEHU IIPU PABHOMEPHOM
MPSAMOJIMHEMHOM JIBUKEHUU

bubmuoreka IIOK https://mMouypoku.pd
https://www.gosuslugi.ru/landing/edu-
content

https://m.edsoo.ru/7f413b38

19

JlabopaTtopHas pabota "OmnpeneneHue CKOpocTu
PaBHOMEPHOT'O JIBUKEHUS"

bubmmoreka IIOK https://mounypoku.pd
https://www.gosuslugi.ru/landing/edu-
content

https://m.edsoo.ru/7f413b38

20

['paduku TpsIMOJIMHEHHOT'O PABHOMEPHOTO JIBHYKCHUSI

bubmmoreka IIOK https://mouypoku.pd
https://www.gosuslugi.ru/landing/edu-
content

https://m.edso0.ru/7f413b38

21

Pemenue 3ana4 no teme "Pacuet cpeanent ckopoctu”

bubmuoreka IIOK https://mMouypoku.pd
https://www.gosuslugi.ru/landing/edu-
content

https://m.edsoo.ru/7f413b38

22

JlabopaTopHas pabora "Onpenenenue cpeaHeld CKOPOCTH
CKOJIb)KCHHS OpyCKa WJIH IIapuKa M0 HAKIOHHOM
MII0CKOCTH "

bubmuoreka IIOK https://mouypoku.pd
https://www.gosuslugi.ru/landing/edu-
content

https://m.edsoo.ru/7f413b38
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OtHOCHUTENBHOCTD ABUXKEHUA. CII0)KEHUE CKOPOCTEN IIPH

bubmmorexa IIOK https://mounypoku.pd
https://www.gosuslugi.ru/landing/edu-

23
rnapajuiesIbHOM JIBUKEHUU content
https://m.edsoo.ru/7f413b38
bubmmoreka IIOK https://mounypoku.pd
24 [Tonyuenue u aHaU3 TPaGUKOB 3aBUCUMOCTH My TH U https://www.gosuslugi.ru/landing/edu-
CKOPOCTH JIBUKEHHUS OT BpEMEHU content
https://m.edsoo.ru/7f413b38
bubmuoteka IIOK https://mMmouypoku.pd
o5 Pemrenne rpaduueckux 3aaad mo teme "MexaHHKa. https://www.gosuslugi.ru/landing/edu-
PaBHOMEpHOE NpsIMOJIMHEHHOE IBUKECHHE" content
https://m.edsoo.ru/7f413b38
bubmuoreka IIOK https://mMouypoku.pd
26 SABtenue HHepLH. 3AKOH UHEPLUH https://www.gosuslugi.ru/landing/edu-
content
https://m.edsoo0.ru/7f413b38
BzaumojeiicTBue Ten Kak NpuuuHa U3MEHEHUS] CKOPOCTH. bubmoreka LIOK httPS:/ / MOHYDOKH'M)
https://www.gosuslugi.ru/landing/edu-
27 Macca Tena kak Mepa HHEPTHOCTH Teja Mpu content
HOCTYTAaTCIbHOM JABWIKCHAN https://m.edso0.ru/7f413b38
bubmmoreka IIOK https://mouypoku.pd
08 VYpok-uccienoanue "CpaBHEHHE MACC 110 B3aUMO/ICHCTBUIO https://www.gosuslugi.ru/landing/edu-
Ten" content
https://m.edsoo0.ru/7f413b38
bubmuoreka IIOK https://mMouypoku.pd
29 [I0THOCT BeleCTBa https://www.gosuslugi.ru/landing/edu-
content
https://m.edsoo0.ru/7f413b38
bubmuoreka IIOK https://mouypoku.pd
30 JlabopaTopnas pabora "OnpeneneHue NIOTHOCTH TBEPAOTO https://www.qgosuslugi.ru/landing/edu-

Tema"

content
https://m.edsoo.ru/7f413b38
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Pewenune 3amay no teme "Macca tena. I[InorHOCTD

bubmmorexa IIOK https://mounypoku.pd
https://www.gosuslugi.ru/landing/edu-

31
Bemecrna' content
https://m.edsoo.ru/7f413b38
bubmmoreka IIOK https://mounypoku.pd
32 Cwmecu u crinaBbl. [ToBepxHOCTHAS U TMHEIHAS MIOTHOCTh Eétr?ts(;a/twww.qosuslum.ru/landlnq/edu-
https://m.edsoo.ru/7f413b38
[TonroToBKa K KOHTPOJIbHOU paboTe 1o Teme "dusznka — Bubmorexa HOK httpsz// MOHYDOKH'Dd)
https://www.gosuslugi.ru/landing/edu-
33 Hayka o npupoje. [lepBoHavanbHbIe CBeeHUS 00 aTOMHO- content
MOJICKYJIIPHOM CTPOEHHUU BemiecTBa. MexaHuka" https://m.edsoo.ru/7f413b38
KonTpomnbsHas pabora o teme "®dusrka — Hayka o Bubmorexa LOK htt? S:// MOHYDOKH'Dd)
https://www.gosuslugi.ru/landing/edu-
34 npupone. [lepBoHauanabpHbIe CBEIEHUS 00 AaTOMHO- content
MOJICKYJIIPHOM CTPOEHUU BellecTBa. MexaHuka" https://m.edsoo.ru/7f413b38
bubmmoreka IIOK https://mounypoku.pd
35 Cua. SIBnenue tarorerus. Cuia TSODKECTH E(t)tr?tsga/twww.qosuslum.ru/landlnq/edu-
https://m.edsoo.ru/7f413b38
bubmmoreka IIOK https://mouypoku.pd
36 N3o6paxenue cui. Pemenne 3aaay nmo teme "Onpenenenue https://www.gosuslugi.ru/landing/edu-
CHUJIBI TsDKeCTH" content
https://m.edsoo.ru/7f413b38
bubmuoreka IIOK https://mMouypoku.pd
37 Cuna ynpyroctu. 3axon T'yka https://www.gosuslugi.ru/landing/edu-
content
https://m.edsoo.ru/7f413b38
bubmuoreka IIOK https://mouypoku.pd
38 Bec ena. Mamepente cut. JIuHaMoMeTp https://www.gosuslugi.ru/landing/edu-

content
https://m.edsoo.ru/7f413b38
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VYpok-uccinenoanue "HabmroaeHre n3MEeHEHNs CKOPOCTH

bubmmorexa IIOK https://mounypoku.pd
https://www.gosuslugi.ru/landing/edu-

39
MpU B3aUMOJEUCTBUU Te" content
https://m.edso0.ru/7f413b38
bubmmoreka IIOK https://mounypoku.pd
40 Pemenue 3amau no teme "Cuna ynpyroctu. Bec Tenma" Eétr?ts(;a/twww.qosuslum.ru/IandInq/edu-
https://m.edso0.ru/7f413b38
JlabopaTopHas padora "OnbITHI, 1EMOHCTPHPYIOIINE Bubmorexa HOK httpsz// MOHYDOKH'Dd)
https://www.gosuslugi.ru/landing/edu-
41 3aBUCUMOCTb pacTsDKeHU (aedhopManyiu) Npy>KUHbI OT content
TPUJIOKEHHOH CHITBI" https://m.edsoo.ru/7f413b38
bubmuoreka IIOK https://mMouypoku.pd
42 Cuna Tpenis https://www.gosuslugi.ru/landing/edu-
content
https://m.edsoo.ru/7f413b38
bubmmoreka IIOK https://mounypoku.pd
43 Crnoxxenne cui. PaBHOneCTBYIOIAS CHITa E(t)tr?tsga/twww.qosuslucu.ru/landlnq/edu-
https://m.edsoo.ru/7f413b38
bubmmoreka IIOK https://mouypoku.pd
44 Pemrenne 3amau mo teme "CII0KEHHE CHIIL. https://www.gosuslugi.ru/landing/edu-
PaBHopeiicTByIOmAs cumna" content
https://m.eds00.ru/7f413b38
bubmuoreka IIOK https://mMouypoku.pd
45 Pemenue 3anau o teme "B3aumonelictsue teir. Cuibl B https://www.gosuslugi.ru/landing/edu-
MexXaHuke" content
https://m.edsoo.ru/7f413b38
Permene 3anau no Teme "Cita perns”. Ypok- bubmmorexa [{OK https://Monypoxn.p(b
" https://www.gosuslugi.ru/landing/edu-
46 nccaenosanue no treme "Mcecneqosanne 3aBUCUMOCTH CHIIBI

TPEHMS OT IIJIOIIAIN COIIPUKOCHOBEHMS "

content
https://m.edsoo.ru/7f413b38
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47

JlaGoparopHas pa6orta "OmnbIThl, JEMOHCTPUPYIOILHE
3aBUCUMOCTDb CUJIbI TPCHUA CKOJIBKCHUS OT CUJIbI JaBJICHHUA
1 XapakKTepa COMPHUKACAIOIIMXCS MOBEpXHOCTE "

bubmmorexa IIOK https://mounypoku.pd
https://www.gosuslugi.ru/landing/edu-
content

https://m.edsoo.ru/7f413b38

48

Pemenune 3amau no teme "B3aumoneiictsue ten. CHUIIBI B
MexaHuke"

bubmmoreka IIOK https://mounypoku.pd
https://www.gosuslugi.ru/landing/edu-
content

https://m.edsoo.ru/7f413b38

49

KonTpomnbHas pabora o Teme "B3aumopeiictsue ten"

bubmuoteka IIOK https://mMmouypoku.pd
https://www.gosuslugi.ru/landing/edu-
content

https://m.edsoo.ru/7f413b38

50

JlaBneHue TBEPABIX TEI

bubmuoreka IIOK https://mMouypoku.pd
https://www.gosuslugi.ru/landing/edu-
content

https://m.edsoo.ru/7f413b38

o1

VYpok-akcriepumMenT "CriocoObl OnpeaeIICHUs TaBICHUS
TBEepAoro Tena"

bubmmoreka IIOK https://mounypoku.pd
https://www.gosuslugi.ru/landing/edu-
content

https://m.edsoo.ru/7f413b38

52

VYpok-uccrnenoBanue "3aBUCUMOCTH AaBJICHUS ra3a OT
TemIeparypsl”

bubmmoreka IIOK https://mouypoku.pd
https://www.gosuslugi.ru/landing/edu-
content

https://m.edso0.ru/7f413b38

53

JlaBnmenue KuaKocTel U Ta3oB. 3akoH [lackas

bubmuoreka IIOK https://mMouypoku.pd
https://www.gosuslugi.ru/landing/edu-
content

https://m.edsoo.ru/7f413b38

54

[THeBMaTHUeCKuE yCTPOIMCTBA

bubmuoreka IIOK https://mouypoku.pd
https://www.gosuslugi.ru/landing/edu-
content

https://m.edsoo.ru/7f413b38
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55

3aBUCHMOCTh JIaBJICHHS )KUIKOCTH OT TTyOUHBI

bubmmorexa IIOK https://mounypoku.pd
https://www.gosuslugi.ru/landing/edu-
content

https://m.edsoo.ru/7f413b38

56

I'mppocratnueckuii mapajaokc

bubmmoreka IIOK https://mounypoku.pd
https://www.gosuslugi.ru/landing/edu-
content

https://m.edsoo.ru/7f413b38

57

VYpok-ipoekt "M3yueHne coooarnmxcs cocyaoB"

bubmuoteka IIOK https://mMmouypoku.pd
https://www.gosuslugi.ru/landing/edu-
content

https://m.edsoo.ru/7f413b38

58

Ypok-koHpeperuus "I napaBnudecKkiue MexaHU3Mbl"

bubmuoreka IIOK https://mMouypoku.pd
https://www.gosuslugi.ru/landing/edu-
content

https://m.edsoo.ru/7f413b38

59

Hcnonb3oBaHue BHICOKKMX JIABJICHUI B COBPEMEHHBIX
TEXHOJIOTHUAX

bubmmoreka IIOK https://mounypoku.pd
https://www.gosuslugi.ru/landing/edu-
content

https://m.edsoo.ru/7f413b38

60

Pemenne 3amaq o Teme "JlaBnenue xuakoctu"

bubmmoreka IIOK https://mouypoku.pd
https://www.gosuslugi.ru/landing/edu-
content

https://m.edso0.ru/7f413b38

61

ATtmocdepa 3eMiu ¥ IPUUUHBI €€ CYLECTBOBaHUS

bubmuoreka IIOK https://mMouypoku.pd
https://www.gosuslugi.ru/landing/edu-
content

https://m.edsoo.ru/7f413b38

62

VYpok-uccinenosanue "l[IposiBiaeHne aecTBust aTMOcHEpHOro
JapyeHus"

bubmuoreka IIOK https://mouypoku.pd
https://www.gosuslugi.ru/landing/edu-
content

https://m.edsoo.ru/7f413b38
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bubmmorexa IIOK https://mounypoku.pd
https://www.gosuslugi.ru/landing/edu-

63 N3mepenne atmocdepHoro nasiaenus. OneliT Toppuueniu content
https://m.edsoo.ru/7f413b38
3aBUCHUMOCTH aTMOC(EPHOTI'0 1aBJIEHUS OT BBICOTHI HaJ| Bubmorexa HOK httPS:/ L MOHYDOKH'M)
https://www.gosuslugi.ru/landing/edu-
64 ypoBHeM Mopsi. [Ipubops! A uamMepenust atMochepHoro content
AaBIICHIA https://m.edso0o.ru/7f413b38
bubmuoteka IIOK https://mMmouypoku.pd
65 BapomeTtp-anepona. AtMmocdepHOe 1aBiIeHHEe Ha Pa3IHYHbBIX https://www.gosuslugi.ru/landing/edu-
BBICOTAX content
https://m.edsoo.ru/7f413b38
bubmuoreka IIOK https://mMouypoku.pd
66 BriTankuBaromias cuia. 3akoH ApxumMena Eétrr])tsga/twww.qosuslum.ru/landlnq/edu-
https://m.edsoo.ru/7f413b38
bubmmoreka IIOK https://mounypoku.pd
67 Pemenue 3agad no teme "3akoH Apxumena" E(t)tr?tsga/twww.qosuslum.ru/IandInq/edu-
https://m.edsoo.ru/7f413b38
bubmmoreka IIOK https://mouypoku.pd
68 Ypok-uccienoanue "IKCrepuMeHTaIbHOE 00HAPYKCHUE https://www.gosuslugi.ru/landing/edu-
JEWCTBHSI XKUAKOCTU M Ta3a Ha MOTPYKEHHOE B HUX TEJO" content
https://m.edsoo.ru/7f413b38
bubmuoreka IIOK https://mMouypoku.pd
69 JlabopaTopnas pabora "OnpeneneHne BHITAIKABAIOIIECH https://www.gosuslugi.ru/landing/edu-
CHUJIbI, IEWCTBYIOIIEH HA TEJIO, HOIPYKEHHOE B JKHIKOCTD" content
https://m.edsoo.ru/7f413b38
bubmuoreka IIOK https://mouypoku.pd
70 aBamie e https://www.gosuslugi.ru/landing/edu-

content
https://m.edsoo.ru/7f413b38
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JlabopaTopHas pabora "VccnenoBanre 3aBUCUMOCTH Beca

bubmmorexa IIOK https://mounypoku.pd
https://www.gosuslugi.ru/landing/edu-

71 TeJa B BOZIE OT 00beMa MOrpyKEHHOM B JKUJKOCTh YaCTH content
Tena" https://m.edsoo.ru/7f413b38
bubmmoreka IIOK https://mounypoku.pd
79 Bosayxomnasanue. [Lnasanie cy1os https://www.gosuslugi.ru/landing/edu-
content
https://m.edso0.ru/7f413b38
bubmuoteka IIOK https://mMmouypoku.pd
73 Pemrenue 3agad o teme "3akoH ApxumMena. Y CIOBHUS https://www.gosuslugi.ru/landing/edu-
riaBaHus Ten" content
https://m.edsoo.ru/7f413b38
bubmuoreka IIOK https://mMouypoku.pd
74 Perenue 3aga4 1o reMe "JleficTBUE KUIKOCTH U T'a3a Ha https://www.gosuslugi.ru/landing/edu-
MOTPyKEHHOE B HUX TeJo" content
https://m.edsoo.ru/7f413b38
bubmmoreka IIOK https://mounypoku.pd
75 Ypok-nipoekTt "KoHCTpynpoBanue apeomMerpa Uin JOIKH U https://www.gosuslugi.ru/landing/edu-
OIpejieNeHH e TPy30noabEMHOCTH " content
https://m.edsoo.ru/7f413b38
bubmmoreka IIOK https://mouypoku.pd
76 [ToaroToBka K KOHTPOJIbHOM paboTe o Teme "JlaBieHue https://www.gosuslugi.ru/landing/edu-
TBEPABIX TEJ, KUIKOCTEH 1 ra3oB" content
https://m.edso0.ru/7f413b38
bubmuoreka IIOK https://mMouypoku.pd
7 KonTtponbhas padota o Teme "J[aBieHue TBEpAbIX T, https://www.gosuslugi.ru/landing/edu-
JKUAKOCTEN U Ta30B" content
https://m.edsoo.ru/7f413b38
bubmuoreka IIOK https://mouypoku.pd
78 Mexameckas pabora https://www.gosuslugi.ru/landing/edu-

content
https://m.edsoo.ru/7f413b38
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79

MoiHoCTh

bubmmorexa IIOK https://mounypoku.pd
https://www.gosuslugi.ru/landing/edu-
content

https://m.edsoo.ru/7f413b38

80

Pemienue 3a/lav Ha OIIPCACIICHUC pa6OTBI 1 MOIIHOCTHU

bubmmoreka IIOK https://mounypoku.pd
https://www.gosuslugi.ru/landing/edu-
content

https://m.edsoo.ru/7f413b38

81

PaGoTa CHJIBI TSOKECTH M CHUJIBI TPCHUA

bubmuoteka IIOK https://mMmouypoku.pd
https://www.gosuslugi.ru/landing/edu-
content

https://m.edsoo.ru/7f413b38

82

VYpok-uccrnenoBanue "Pacy€T MOIIHOCTH, pa3BUBAEMOI MpU
noxbpemMe 1o gectauice"

bubmuoreka IIOK https://mMouypoku.pd
https://www.gosuslugi.ru/landing/edu-
content

https://m.edsoo.ru/7f413b38

83

[TpocThie MEXaHU3MBI

bubmmoreka IIOK https://mounypoku.pd
https://www.gosuslugi.ru/landing/edu-
content

https://m.edsoo.ru/7f413b38

84

MomenT cuitbl. [IpaBuio MOMEHTOB

bubmmoreka IIOK https://mouypoku.pd
https://www.gosuslugi.ru/landing/edu-
content

https://m.edso0.ru/7f413b38

85

JlabopaTopHas pabora "M3ydeHne npaBuia peraara Jis
IMOABIKHOIO ¥ HEITOABMKHOI0 OJI0KOB"

bubmuoreka IIOK https://mMouypoku.pd
https://www.gosuslugi.ru/landing/edu-
content

https://m.edsoo.ru/7f413b38

86

"3os0T0E TPaBUIIO" MEXAHUKHU

bubmuoreka IIOK https://mouypoku.pd
https://www.gosuslugi.ru/landing/edu-
content

https://m.edsoo.ru/7f413b38
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Pemenue 3amau no teme "3010T0€ MPaBUIIO MEXaHUKU" /

bubmmorexa IIOK https://mounypoku.pd
https://www.gosuslugi.ru/landing/edu-

87
Bcepoccuiickas nmpoBepouHas paboTta content
https://m.edsoo.ru/7f413b38
bubmmoreka IIOK https://mounypoku.pd
88 Pemenue 3ana4d o teme "PaboTa crIbl TSKECTH U CHJIBI https://www.gosuslugi.ru/landing/edu-
Tpenus" / Beepoccuiickas mpoBepouHas pabota content
https://m.edsoo.ru/7f413b38
bubmuoteka IIOK https://mMmouypoku.pd
89 VYpok-npoekt "[IpoekTHpOBaHKE MOIMCIIACTOB C 3a1aHHBIMU https://www.gosuslugi.ru/landing/edu-
napamerpamu" content
https://m.edsoo.ru/7f413b38
bubmuoreka IIOK https://mMouypoku.pd
90 VYpok-koHdepenius "[IpocTbic MeXaHU3MBI B OBITY, https://www.gosuslugi.ru/landing/edu-
TEXHUKE, )KUBBIX Opranu3zmax" content
https://m.edsoo.ru/7f413b38
bubmmoreka IIOK https://mounypoku.pd
91 Koaddumment nmone3Horo AelicTBHsI MPOCTHIX MEXaHU3MOB E(t)tr?tsga/twww.qosuslum.ru/landl ng/edu-
https://m.edsoo.ru/7f413b38
bubmmoreka IIOK https://mouypoku.pd
92 JlabopatopHas padota "Onpenesnenue KI1J] moaBmwkHOro 1 https://www.gosuslugi.ru/landing/edu-
HETIOABM)KHOT O OJIOKOB" content
https://m.edsoo.ru/7f413b38
bubmuoreka IIOK https://mMouypoku.pd
93 Mexannueckas sHeprusa. Kunernueckas v moTeHIMagbHast https://www.gosuslugi.ru/landing/edu-
DHEpPrusg content
https://m.edsoo.ru/7f413b38
bubmuoreka IIOK https://mouypoku.pd
. https://www.gosuslugi.ru/landing/edu-
94 3aKOH COXpaHEHHUs MEXaHUYECKOH dHeprun

content
https://m.edsoo.ru/7f413b38
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95

Ypok-3kcnepuMeHT "DKCrepUMEHTAIbHOE ONPEAETICHUE
M3MEHEHUS! KWHETUYECKON U TTOTSHIIMAIbHON YHEPTUH TIPH
CKAThIBAaHWUHM TeJIa MO HAKJIOHHOW MIOCKOCTH"

bubmmorexa IIOK https://mounypoku.pd
https://www.gosuslugi.ru/landing/edu-
content

https://m.edsoo.ru/7f413b38

96

[ToaroroBka K KOHTPOJIbHOM paboTte o Teme "Pabora u
MOILHOCTb. JHeprus"

bubmmoreka IIOK https://mounypoku.pd
https://www.gosuslugi.ru/landing/edu-
content

https://m.edsoo.ru/7f413b38

97

KonTponbsHas pabora mo teme "PaboTa 1 MOIITHOCTb.
Oneprus"

bubmuoteka IIOK https://mMmouypoku.pd
https://www.gosuslugi.ru/landing/edu-
content

https://m.edsoo.ru/7f413b38

98

Pabora ¢ Tekctamu 110 Teme "MexaHudeckoe aBUKeHue"

bubmuoreka IIOK https://mMouypoku.pd
https://www.gosuslugi.ru/landing/edu-
content

https://m.edsoo.ru/7f413b38

99

Pa6ora ¢ Tekcramu o Teme "CTtpoenue BemiecTa"

bubmmoreka IIOK https://mounypoku.pd
https://www.gosuslugi.ru/landing/edu-
content

https://m.edsoo.ru/7f413b38

100

PaGoTa ¢ Tekctamu no teme "Cuisl B npupose”

bubmmoreka IIOK https://mouypoku.pd
https://www.gosuslugi.ru/landing/edu-
content

https://m.edso0.ru/7f413b38

101

PaGoTa ¢ Tekctamu no teme "JlaBiaeHue TBEPABIX TET,
JKUJIKOCTEN U ra3oB"

bubmuoreka IIOK https://mMouypoku.pd
https://www.gosuslugi.ru/landing/edu-
content

https://m.edsoo.ru/7f413b38

102

Pa6ora ¢ Tekcramu o teme "Dueprus. [Ipoctoie
MEXaHHU3MbI"

bubmuoreka IIOK https://mouypoku.pd
https://www.gosuslugi.ru/landing/edu-
content

https://m.edsoo.ru/7f413b38
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OBLIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME

102




8 KUIIACC

N KoangectBo 3
[
0 Tema ypoxa YACOB HMara JIEKTPOHHBIE LU poBbIE
n/n H3ydYeHusi | oOpa3zoBaresibHbIE pecypchl
Bcero
i . bubanoreka IOK https://mouypoku.pd
1 OCHOBHbIE OO CHIS MOJICKYIAPHO-KHHCTHHECKOM 1 https://www.gosuslugi.ru/landing/edu-content
TGOpI/II/I 1 UX OIIBITHBIC HO,IITBCp)KI[eHI/IH httDS//mEdsoorU/7f413b38
bubamnoreka IOK https://mouypoku.pd
2 Macca u pa3mep aTOMOB ¥ MOJIEKYJT 1 https://www.gosuslugi.ru/landing/edu-content
https://m.edso0.ru/7f413b38
bubaunoreka LIOK https://mouypoku.pd
M § - .
3 one Tf CPAOTO, HHAKOTO 1 Ta3000pasHore 1 https://www.gosuslugi.ru/landing/edu-content
COCTOAHHMH BEIICCTBA https://m.edsoo.ru/7f413b38
" bubmoreka LIOK https://Mouypoku.pd
Vpok- K - !
4 POk llf orep e;um PHETATITIHECITE H aMOp q)HH”e 1 https://www.gosuslugi.ru/landing/edu-content
tena. ['paden. [TonmyueHne HCKyCCTBEHHBIX aJIMa30B https://m.edsoo.ru/7f413b38
bubmoreka LIOK https://Mouypoku.pd
C i - !
5 MATHBATHC H KATHIEPHOCTD. LIOBEPXHOCTHOE 1 https://www.gosuslugi.ru/landing/edu-content
HaTDKCHAC https://m.edso0o.ru/7f413b38
bubaunoreka LIOK https://mouypoku.pd
6 TemoBoe pacimpeHne u CKaTue 1 https://www.gosuslugi.ru/landing/edu-content
https://m.edso0.ru/7f413b38
bubaunoreka LIOK https://mouypoku.pd
7 TemmoBoe aBmwxenue. Temmeparypa 1 https://www.gosuslugi.ru/landing/edu-content
https://m.edsoo.ru/7f413b38
bubmoreka LIOK https://Mouypoku.pd
8 TemnepaTypHbI€ IIKaJIbI 1 https://www.gosuslugi.ru/landing/edu-content
https://m.edsoo.ru/7f413b38
9 BryTpeHHSss1 SHEPrUs U ciocoObl €€ N3MEHEHUS 1 bubmoreka LIOK https://Mouypoku.pd
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https://www.gosuslugi.ru/landing/edu-content
https://m.edsoo.ru/7f413b38

bubmmoreka IOK https://monypoku.pd

10 Buibl Tennonepenaun https://www.gosuslugi.ru/landing/edu-content
https://m.edsoo.ru/7f413b38
Ypoxk-koHpepernnus "Mcmonp30BaHNE TETIIOBBIX Bbubmmorexa ITOK https:/mounypoku.pd
11 CBOMCTB BEIIECTB ¥ MATEPUAJIOB B I[EIISX https://www.gosuslugi.ru/landing/edu-content
sHeprocOepekeHns" https://m.edsoo.ru/7f413b38
bubanoreka IOK https://mouypoku.pd
12 KonuuecTtBo TenaoThl. Y aelbHas TeII0EMKOCTh https://www.gosuslugi.ru/landing/edu-content
https://m.edsoo.ru/7f413b38
Vpok-uccinenoanue "[IpoBepka runoressl JIMHEHHON Bbu6morexa IJOK https://Monypoku.pd
13 3aBHCUMOCTH JJIMHBI CTOJIONKA )KUIKOCTH B https://www.gosuslugi.ru/landing/edu-content
TEPMOMETPUIECKON TpyOKe OT Temmneparypsr” https://m.edsoo.ru/7f413b38
VYpaBHenue TerioBoro 6ananca. TermmooOMeH u Bubmzorexa HOK httPS://MOHYDOKH'pd)
14 https://www.gosuslugi.ru/landing/edu-content
TensjaoBoe paBHoBecue. 3akoH HetoTona—Puxmana https://m.edsoo.ru/7f413b38
JlabopaTopHas pabora "VccnenoBanue siBIeHHs Bu6mmotexa LJOK https://monypoxu.pd
15 TEMI000MeHa MPU CMEIIMBAHUK XOJIOIHON U ropsdeit https://www.gosuslugi.ru/landing/edu-content
BOIBI" https://m.edso0.ru/7f413b38
bubamnoreka IOK https://mouypoku.pd
P "T 0 - -
16 cHeHne Saf[aq HO TenE T CIUIO0DNEH 1 TETHIOR0® https://www.gosuslugi.ru/landing/edu-content
paBHoBecHe https://m.eds00.ru/7f413b38
JlabopaTopnas pabora "Onpenenenrne KOIMIECTBA Bu6moreka LTOK https://monypoki.pd
17 TEIJIOThI, OJIY4YEHHOTO BOJIOW TPH TEII0O00OMEHE C https://www.gosuslugi.ru/landing/edu-content
HATrPETHIM METAUIMYECKUM LIHIMHAPOM" https://m.edsoo.ru/7f413b38
n bubanoreka IOK https://mouypoku.pd
JIABJICHUE M OTBEPJICBAHUEC KPHCTAIUINY CCKUX - -
18 v https://www.gosuslugi.ru/landing/edu-content
BCIICCTB. Y ACJIbHAA TCIIJIOTA ITJIABJICHUSA httDS//medSOOI’U/7f413b38
19 Pemenue 3amau o Teme "llnaBieHne u oTBepaeBaHue bubmoteka ITOK https://monypoku.pd
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KpUCTaJUINYECKUX Ten"

https://www.gosuslugi.ru/landing/edu-content
https://m.edsoo.ru/7f413b38

JlabopaTopnas pabora "Onpenenenue yneabHOR

bubmmoreka IOK https://monypoku.pd

20 ) https://www.gosuslugi.ru/landing/edu-content
TEILIOTEL [IIABIICHAL Th/a https://m.edsoo.ru/7413b38
Ypok-uccnenosanue "CpaBHEHHUE NIPOLIECCOB bubmmoreka IOK https://Mounypoku.pd

21 TUTABJICHUS] KPUCTAJUTHUECKUX TEJI M Pa3MSTUCHHUS TTPH https://www.gosuslugi.ru/landing/edu-content
HAarpeBaHUH aMOP(HBIX Tel" https://m.edsoo.ru/7f413b38

bubanoreka IOK https://mouypoku.pd
22 [Tapoobpa3oBanue u KoHIeHcanus. Mcnapenue https://www.gosuslugi.ru/landing/edu-content
https://m.edsoo.ru/7f413b38
Kunenue. YaenpHast Teriora napooopa3oBaHusI. Bu6smorexa [TOK https:/mMounypoku.pd

23 3aBUCHMOCTh TEMITEPATyPbl KUIIEHUS OT aTMOC(EPHOT0 https://www.gosuslugi.ru/landing/edu-content

JABJICHUSI https://m.edsoo.ru/7f413b38
" bubmoreka LIOK https://Mouypoku.pd
P I1 0 - ’

24 emeHHe"gaﬂaq 1O TeME HApeoDpasonanue 1 https://www.gosuslugi.ru/landing/edu-content

KHneHme https://m.edsoo.ru/7413b38
" bubmmoreka ITOK https://monypoku.pd
VYpoxk- 06 - .

25 PORTHCCICAOBAMIE IDBACHENHE 3,?BHCHMOCTH https://www.gosuslugi.ru/landing/edu-content

TCMIICpATYpBI KUTICHHA OT 1aBIICHHA https://m.edsoo.ru/7f413b38
o NS bubaunoreka LIOK https://mouypoku.pd
H .B - ”

26 ACKITIEHERI 7 HEHACHIIICHHBIL Hap. DIRKHOCTD https://www.gosuslugi.ru/landing/edu-content
Bo3Ayxa https://m.edsoo.ru/7f413b38
BnaxxHocTh Bo3ayxa u e€ usmepenue. JlabopatopHas bubmorexa IIOK https://Mounypoku.pd

27 paboTa "Omnpenenenne OTHOCUTEIbHON BIaKHOCTH https://www.gosuslugi.ru/landing/edu-content
Bo3yxa" https://m.edsoo.ru/7f413b38

bubimmorexa IIOK https://Monypoku.pd

28 Pemienue 3agau o teme "BraxkHocTh" https://www.gosuslugi.ru/landing/edu-content

https://m.edsoo.ru/7f413b38

29 Pemenue 3aa4 1 aHalIM3 CUTYyallUd, CBSI3aHHBIX C bubmnoreka ITOK https://mouypoku.pd
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SABJICHUAMU UCHTIAPEHUA U KOHACHCAallun

https://www.gosuslugi.ru/landing/edu-content
https://m.edsoo.ru/7f413b38

bubmmoreka IOK https://monypoku.pd

30 DHeprusi TOIUIMBA. Y IebHAas TEII0Ta CrOPaHHs https://www.gosuslugi.ru/landing/edu-content
https://m.edsoo.ru/7f413b38
bubanoreka IOK https://mouypoku.pd
31 [IpuHIUTIBI pabOTHI TEIIOBBIX JABUTATENICH https://www.gosuslugi.ru/landing/edu-content
https://m.edsoo.ru/7f413b38
bubanoreka IOK https://mouypoku.pd
32 [TapoBas TypOuHa. JIBUraTesir BHyTPEHHETO CTOPaHUs https://www.gosuslugi.ru/landing/edu-content
https://m.edsoo.ru/7f413b38
bubamnoreka IOK https://mouypoku.pd
33 KIIJ] TenioBoro aBuraresis https://www.gosuslugi.ru/landing/edu-content
https://m.edsoo.ru/7f413b38
bubanoreka IOK https://Mouypoku.pd
34 Pemrenne 3agau mo reme "KIIJ] TenoBoro asuraress” https://www.gosuslugi.ru/landing/edu-content
https://m.edsoo.ru/7f413b38
" bubmoreka LIOK https://Mouypoku.pd
Ypok- T - .
35 POk KOH(be?eHHM Y CIUTOBBIC ABHTATCI 1 salliita https://www.gosuslugi.ru/landing/edu-content
OKPYAIOTLICH CPC/Ibt https://m.edsoo.ru/7f413b38
bubmorexa LIOK https://Mouypoku.pd
36 TennoBeie MOTEPU B TEIIIOCETAX https://www.gosuslugi.ru/landing/edu-content
https://m.edsoo.ru/7f413b38
bubmamnoreka IOK https://mounypoku.pd
3 - .
37 QKO COXPATICHI H [IPCBPATICHILT SHCPIH B https://www.gosuslugi.ru/landing/edu-content
MCXaHNYCCKUX U TCIUIOBBIX IMTPOL€CCax httpS//m EdSOO rU/7f413b38
[ToaroToBKa K KOHTPOJIBHOW paboTe MO TeMe Bbu6muorexa LIOK https:/Monypoku.pd
38 "TemoBsie siBieHUs. VI3MeHEeHHE arperaTHbIX https://www.gosuslugi.ru/landing/edu-content
COCTOSAHUH BemecTa" https://m.edso00.ru/7f413b38
39 KonTtponesHas padora o reme "TernnoBbie SBICHHUS. BuGmiorexa LOK hitps://monyposar. pj

https://www.gosuslugi.ru/landing/edu-content
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W3MeHeHune arperaTibix COCTOSIHUM BelecTna"

https://m.edsoo.ru/7f413b38

bubmoreka LIOK https://Mouypoku.pd

40 Dnexrpusanus Tel. J[Ba poaa 3apsiioB https://www.gosuslugi.ru/landing/edu-content
https://m.edsoo.ru/7f413b38
" bubmoreka LIOK https://Mouypoku.pd
- u - .
41 Ypo-ucenenorarue Hceneopanie CHOCO?OB https://www.gosuslugi.ru/landing/edu-content
paSJ'II/I‘IHBIX BCIICCTB HaBJ’IeKTpI/ISOBI)IBaTBCSI httpS//medsoorU/7f413b38
bubanoreka IOK https://mouypoku.pd
42 B3anmoneiicTBue 3apsokeHHBIX Ten. 3akoH Kynona https://www.gosuslugi.ru/landing/edu-content
https://m.edso0.ru/7f413b38
N bubanoreka IOK https://Mouypoku.pd
) .H - ;
43 FieKTprreeiot ofe. HallpieRHocTh BHGKTPH%CK(EO https://www.gosuslugi.ru/landing/edu-content
noiist. [TpuHIun cyneprno3unum 3JIeKTPUYECKUX MOJIeH https://m.edsoo.ru/7f413b38
. bubmuoreka LIOK https://Mouypoku.pd
H NC) - !
44 OCHTeém STICKTPHACCKUX SAPANOB. IJHCMCHTAPHEIH https://www.gosuslugi.ru/landing/edu-content
3apij. LTpOCHNE aTOMa https://m.edsoo.ru/7f413b38
bubmoreka LIOK https://Mouypoku.pd
45 3aK0H COXpaHEHHS JICKTPUYIECKOT 0 3apsiia https://www.gosuslugi.ru/landing/edu-content
https://m.edsoo.ru/7f413b38
bubmoreka L{IOK https://Mounypoku.pd
46 [TpoBOMHUKH, AUDITEKTPUKH U TTOTYITPOBOTHUKH https://www.gosuslugi.ru/landing/edu-content
https://m.edso0.ru/7f413b38
, o bubmanoreka LIOK https://mouypoku.pd
VYpok- i) - .
47 POk IiOH(bepeHum HICKIPHEALIL B TOBCCATEBHOM https://www.gosuslugi.ru/landing/edu-content
KU3HA https://m.edsoo.ru/7f413b38
" bubanoreka LIOK https://mouypoku.pd
P 3 - .
48 CHICHHE SAaT 1O TeMe" AKOH coxpanemLl https://www.gosuslugi.ru/landing/edu-content
SNCKTPUICCKOr0 3apsaa https://m.edsoo.ru/7f413b38
bubmoreka LIOK https://Mouypoku.pd
49 DIEKTPUYECKUN TOK. VICTOUHHMKH 3JICKTPHYECKOT 0 TOKA https://www.gosuslugi.ru/landing/edu-content

https://m.edsoo.ru/7f413b38
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Vpok-uccinenopanue "MccnenoBanue neiicTBUs

bubmorexa IIOK https://Monypoku.pd

50 Y https://www.gosuslugi.ru/landing/edu-content
QJICKTPUUCCKOI'O I10JIs1 Ha ITPOBOAHUKU U TUDJICKTPUKHU httDS//medsoorU/7f413b38
bubmmoreka IOK https://monypoku.pd
51 DJIEKTPUYECKHI TOK B METaJlIax https://www.gosuslugi.ru/landing/edu-content
https://m.edsoo.ru/7f413b38
bubmoteka ITOK https://monypoku.pd
52 DJIEKTPUYECKH TOK B JKUIKOCTAX U razax https://www.gosuslugi.ru/landing/edu-content
https://m.edsoo.ru/7f413b38
bubamnoreka IOK https://mouypoku.pd
53 DneKTpUYecKas 1erb https://www.gosuslugi.ru/landing/edu-content
https://m.edsoo.ru/7f413b38
bubmamnoreka IOK https://mouypoku.pd
54 Cuna Toka. AMnepmerp https://www.gosuslugi.ru/landing/edu-content
https://m.edsoo.ru/7f413b38
bubimmorexa IIOK https://Monypoku.pd
55 DJeKTprUecKoe HanpsukeHue. BoiabTmeTp https://www.gosuslugi.ru/landing/edu-content
https://m.edsoo.ru/7f413b38
" bubmoteka ITOK https://mMonypoku.pd
JIab 0 Co - .
56 ADOPATOPHAS paboTa "L-bOPIa HCHHT,?HHG https://www.gosuslugi.ru/landing/edu-content
QJICKTPUICCKOU L ECIIU IMOCTOAHHOI'O TOKaA httDS//medsoorU/7f413b38
3aBUCUMOCTh CUJIbI TOKA OT HanpsiKeHus. 3akoH Oma bubmaorexa IIOK httpsz//MOHYDOKH’Dd)
57 https://www.gosuslugi.ru/landing/edu-content
AU yHacTxa fieru https://m.edso0.ru/7f413b38
JlabopaTopnas pabora "VccnenoBanue 3aBUCIMOCTH ButG [OK https:// b
NOJIMOTCKA PS:/MORYPOKHU.P
58 CYUTHL TOKA, HPOTEKAIOIIEN HEpes pesterop, ot https://www.gosuslugi.ru/landing/edu-content
HAIpsAKECHUA Ha pE3UCTOPEC U COITPOTHUBIICHUA httpS//medsoorU/7f413b38
pe3uctopa"
bubmoreka LIOK https://Mouypoku.pd
3 Y - .
59 FICKTPHACCIOT CONPOTHBICHHE. JACIRHOC https://www.gosuslugi.ru/landing/edu-content

COIPOTUBJICHHE

https://m.edsoo.ru/7f413b38



https://моиуроки.рф/
https://www.gosuslugi.ru/landing/edu-content
https://моиуроки.рф/
https://www.gosuslugi.ru/landing/edu-content
https://моиуроки.рф/
https://www.gosuslugi.ru/landing/edu-content
https://моиуроки.рф/
https://www.gosuslugi.ru/landing/edu-content
https://моиуроки.рф/
https://www.gosuslugi.ru/landing/edu-content
https://моиуроки.рф/
https://www.gosuslugi.ru/landing/edu-content
https://моиуроки.рф/
https://www.gosuslugi.ru/landing/edu-content
https://моиуроки.рф/
https://www.gosuslugi.ru/landing/edu-content
https://моиуроки.рф/
https://www.gosuslugi.ru/landing/edu-content
https://моиуроки.рф/
https://www.gosuslugi.ru/landing/edu-content

JlabopartopHas pabota "Omnpenenenue yaenbHOro

bubmorexa IIOK https://Monypoku.pd

60 . https://www.gosuslugi.ru/landing/edu-content
COHPOTHUBJICHHA IPOBOAHMKA https://m.edsoo.ru/7f413b38
Pemienne 3aa4 o teme "DIEKTPUUECKOE Bubmiorexa LIOK httpS://MOHYDOKH'Dd)
61 " https://www.gosuslugi.ru/landing/edu-content
COMPOTUBJIEHUE. Y IEIbHOE COMPOTUBIICHHE https://m.edso0.ru/7f413b38
bubmoteka ITOK https://monypoku.pd
62 Pemenue 3a1a4 o treMe "3akon Oma" https://www.gosuslugi.ru/landing/edu-content
https://m.edso00.ru/7f413b38
HOCJ’IG)IOBaTeJ'IBHOC H 1apaJuICJIbHOC COCAUHCHUS BI/I6HI/IOTCKa HOK httPS://MOHYDOKH.Dd)
63 https://www.gosuslugi.ru/landing/edu-content
TPOBOZHHKOB https://m.edsoo.ru/7f413b38
JlabopaTopnas pabora "[IpoBepka npaBuiia CI0KEHUS Bu6moreka LTOK https://monypoki.pd
64 HANPSHKCHU IPU TTOCIIECI0BATEIILHOM COCIMHEHHUH JIBYX https://www.gosuslugi.ru/landing/edu-content
pe3ucTtopoB” https://m.edso00.ru/7f413b38
Pemenne 3ama4g mo Teme "[locaemoBaTensHOE B Bubmzorexa HOK httpS://MOHYDOKH'Dd)
65 Y https://www.gosuslugi.ru/landing/edu-content
napauiCJibHOC COCANMHCHU S IMTPOBOJHUKOB https://m.edsoo.ru/7f413b38
" bubmorexa LIOK https://Mouypoku.pd
JIab 0 IT - :
66 aboparopra pabota “LIpoBepia npanwia UL CHUIb! https://www.gosuslugi.ru/landing/edu-content
TOKA MPH NapaJijiebHOM COSTUHEHUH PE3UCTOPOB" https://m.edsoo.ru/7f413b38
bubanoreka IOK https://mouypoku.pd
P 0] - .
67 CHICHHIE 3a7a Ha TPHMEHCHIE 3aK0Ha LMa A https://www.gosuslugi.ru/landing/edu-content
Ppa3IM4HOro COCANHCHUS MMPOBOJAHNKOB httDS://m.EdSOO.rU/7f4l3b38
bubaunoreka LIOK https://mouypoku.pd
DC ) - .
68 3 ACn g HyTpeHiice COlijTHBHeHHe HCTOTHIIE TOoKa https://www.gosuslugi.ru/landing/edu-content
aKOH LIMa JULAL HOMHON TeIH https://m.edsoo.ru/7f413b38
Pemenue 3aga4 no teme "OJIC, BHyTpeHHEE bubmoreka LIOK https://Mouypoku.pd
69 CONPOTUBIICHHUE UCTOYHUKA TOKa. 3akoH Oma 1t https://www.gosuslugi.ru/landing/edu-content

MMOJIHOH 1enu"”

https://m.edsoo.ru/7f413b38
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JlabopartopHas pabota "Onpenenenue DJ1C u

bubmorexa IIOK https://Monypoku.pd

70 \ https://www.gosuslugi.ru/landing/edu-content
BHYTPCHHET'O COIIPOTUBJICHHA HCTOYHHUKA TOKaA httDS//medsoorU/7f413b38

bubmmoreka IOK https://monypoku.pd

71 I[Mpasuna Kupxroda https://www.gosuslugi.ru/landing/edu-content

https://m.edsoo.ru/7f413b38
bubmoteka ITOK https://monypoku.pd

72 JlabopaTopHast pabora "IIpoBepka nmpasuia Kupxroga" https://www.gosuslugi.ru/landing/edu-content

https://m.edsoo.ru/7f413b38
" bubmorexa LIOK https://Mouypoku.pd
Ypok- n - - .

73 PORFHEEICAOBATIE VSY%HHe BOTRT a,f\mepHHX https://www.gosuslugi.ru/landing/edu-content
XapPaKTCPUCTHK HCIIMHCUHBIX 3JICMCHTOB httpS//medsoorU/7f413b38

bubmamnoreka IOK https://mouypoku.pd
Pabora ane €cKoro Toka. MomtHoc - .

74 14 SICKTPHHCCIOTO TOK HHOCTR https://www.gosuslugi.ru/landing/edu-content

HICKTPHHICECKOro Toka https://m.eds00.ru/7f413b38
" bubimmorexa IIOK https://Monypoku.pd
JIa6 o 0) 0 - -

75 abopaTopHai pabota "L eﬂerHHe paboTeLil https://www.gosuslugi.ru/landing/edu-content
MOIIHOCTH SICKTPHICCKOro Toka https://m.edsoo.ru/7f413b38

bubmoteka ITOK https://mMonypoku.pd
3 -JI I 0 - .

76 areoH KH}KOYM cHila. HIOTPEOITEII SICKTPIHECOro https://www.gosuslugi.ru/landing/edu-content
ToKa. ROpOTKOE 3aMbIKaHHC https://m.edso0.ru/7f413b38
Vpok-koHpepenus "OObsACHEHUE U TIPUHIIAIL Bu6auoreka [{OK https://mouypoku.pd

77 JIeWCTBUS TOMAIIHUX 3JIEKTPOHATPEBATEIBHBIX https://www.gosuslugi.ru/landing/edu-content
Ipr6opoB" https://m.edso00.ru/7f413b38
HO,I[FOTOBKa K KOHTpOHBHOﬁ pa60Te 110 TEMEC BuommoTeka HOK httpSZ//MOI/IYDOKI/I.Dd)

78 "DeKTpUYECKUE 3apsabl. 3apsHKCHHBIC Tella U UX https://www.gosuslugi.ru/landing/edu-content
B3anMOeHCTBUS. [10CTOSHHBIN EKTPUIECKUH TOK" https://m.edso0.ru/7f413b38
KonTponbHas pabora 1o teme "DeKTpudecKue 3apsbl. bubmmnoreka IOK https://Mmonypoku.pd

79 3apspKeHHBIE Tella U UX B3auMozeicTBus. [TocTosSHHBIN https://www.gosuslugi.ru/landing/edu-content

ANEKTPUIECKUHN TOK"

https://m.edsoo.ru/7f413b38
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ITocrositHHBIE MAarHUTEI. MarduTHOE 110JI€ 3EMJIINA U €0

bubmorexa IIOK https://Monypoku.pd

80 3 https://www.gosuslugi.ru/landing/edu-content
SHAUCHUC JULA KH3HU Ha SCMIIC https://m.edsoo.ru/7f413b38
VYpok-uccnenoanue "M3ydeHne MarHUTHOTO NOJISA
MOCTOAHHBIX MAriuTOB IIPpHU UX 06T)GJII/IH6HI/II/I n BI/I6J'II/IOTCKa HOK httr:)S.//MOI/IYDOKI/I.Dd)

81 https://www.gosuslugi.ru/landing/edu-content
pa3aciICHUM. BHSyaHI/ISaHI/IS{ IT1OJIAA TOCTOSHHBIX httDS//m edSOO rU/7f413b38
MarHuToB" T '

bubanoreka IOK https://mouypoku.pd
82 OmnbiT Dpcrena. MarHuTHOE 1MoJie SJSKTPHYECKOro TOKA https://www.gosuslugi.ru/landing/edu-content
https://m.edsoo.ru/7f413b38
bubmmoreka [TOK https://mouypoxku.pd
(@) Am .M . - :

83 HPET AAMTTEpa. AATHITTHOE HOJIC KATYII € TOKOM https://www.gosuslugi.ru/landing/edu-content
HpI/IMeHeHI/IC 9JICKTPOMAardmuTOB B TCXHUKE httpS//medsoorU/7f413b38

bubimmorexa IIOK https://Monypoku.pd

84 Cuta Amriepa u onpeesieHue €€ HalpaBJICHHS https://www.gosuslugi.ru/landing/edu-content

https://m.edsoo.ru/7f413b38
bubmoreka LIOK https://Mouypoku.pd
P "C A - .

85 ?meHHe Janat ?0 TeMe LI AMIIEpa 1 onipeaenieie https://www.gosuslugi.ru/landing/edu-content
C¢ HatpaBICeHuA https://m.edsoo.ru/7f413b38
BHGKTPOHBI/IFaTCHB IOCTOSIHHOT O TOKa. Mcrnonn30BaHue Buomuoreka HOK httDS//MOI/IVDOKI/IDd)

86 AIIEKTPOJBUTATENICH B TEXHUIECKUX YCTPOMCTBAX U HA https://www.gosuslugi.ru/landing/edu-content
TpaHcropTe https://m.edsoo.ru/7f413b38

bubanoreka LIOK https://mouypoku.pd
87 Bcepoccuiickas mpoBepouHas pabota https://www.gosuslugi.ru/landing/edu-content
https://m.edsoo.ru/7f413b38
bubmoreka LIOK https://Mouypoku.pd

88 Bcepoccuiickas mpoBepodHas paborta https://www.gosuslugi.ru/landing/edu-content

https://m.edsoo.ru/7f413b38

89 JlabopaTtopHas pabota "M3yueHue neiicTBus bubmmoreka IOK https://monypoku.pd

MAarHUTHOTO MOJI Ha TIPOBOJTHUK C TOKOM"

https://www.gosuslugi.ru/landing/edu-content
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https://m.edsoo.ru/7f413b38

VYpok-koHpepenuus "[IpakTnyeckoe npuMeHeHne

bubmoreka LIOK https://Mouypoku.pd

90 o https://www.gosuslugi.ru/landing/edu-content

SJICKTpOABHTATENICH https://m.edsoo.ru/7f413b38
" bubmoreka LIOK https://Mouypoku.pd
JI K - .

91 a(?OPaTOpHaH padora O?CprHpOBaHHe 1 HsyHaeHme https://www.gosuslugi.ru/landing/edu-content

paboThI SJICKTPOABUIATCIIA https://m.edsoo.ru/7f413b38
" bubmorexa LIOK https://Mounypoku.pd
JIab o " KII - ;
92 ADOPATOPHAT PEbOTA 3MepeHPf,e a https.//www.gosuslugi.ru/landing/edu-content
HICKTPOABUIATCIIEHOM yCTAHOBKH https://m.eds00.ru/7f413b38
. bubanoreka IOK https://Mouypoku.pd
O () .3 . - ;
93 HHHTH ;p UG SAKOH SJCKTPOMATHHTHOM HHAYIKIHH https://www.gosuslugi.ru/landing/edu-content
paBHJIO JICHIEA https://m.edsoo.ru/7f413b38
Vpok-uccinenopanue "MccnenoBanre n3MeHEHUN Bubmiorexa HOK httPS://MOHYDOKH'pd)

94 https://www.gosuslugi.ru/landing/edu-content
3HAYEHUS U HaMpPaBJIEHUS MHIYKIMOHHOIO TOKa" https://m.edsoo.ru/7f413b38
Pemienue 3ama4 mo Teme "3aK0OH 3JEKTPOMarHUTHOM bubnorexa [JOK httPS://MOHYDOKH'Dd)

95 . 1 \ https://www.gosuslugi.ru/landing/edu-content
MHAYKIMH. LIpaBIiIo JieHIa https://m.edsoo.ru/7f413b38

bubanoreka IOK https://mouypoku.pd
6] .C 0 - .

96 /ICKTPOTEHEPATOP. LHOCODBL MOMYHCHIA https://www.gosuslugi.ru/landing/edu-content
SJICKTPOSHEPTHH https://m.edsoo.ru/7f413b38
Vpok-KoH(pepeHuus "INEeKTPOCTaHIIUH Ha bu6mioreka I{OK https://Monypoku.pd

97 BO300HOBJIIEMBIX HCTOUHHKA dHEPruu. [1pobiembl https://www.gosuslugi.ru/landing/edu-content
9KOJIOTMH. TONIMBHBIE 2JIEMEHTHI U AJIEKTPOMOOHIH" https://m.edsoo.ru/7f413b38

bubamnoreka IOK https://mouypoku.pd

98 KontponsHas pabota "DneKTpOMarHuTHbIC sBIeHUS " https://www.gosuslugi.ru/landing/edu-content

https://m.edsoo.ru/7f413b38

99 Pa0ota ¢ Tekctamu 110 Teme "TerioBele ABIeHUA" BuGmorexa LIOK https://mouypoku.pd

https://www.gosuslugi.ru/landing/edu-content
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https://m.edsoo.ru/7f413b38

Pa6ora ¢ Tekcramu 1o Teme "DIeKTpHUUecKUe 3apsbl.

bubmoreka LIOK https://Mouypoku.pd

100 N 1 https://www.gosuslugi.ru/landing/edu-content
3apspKEHHBIE Tella U UX B3auMoJencTBre" https://m.edsoo.ru/7f413b38
" o bubmoreka LIOK https://Mouypoku.pd
Pa6 I1 - :
101 abota ¢ TeKCTvaMH 'r,[O TEME TLIOCTOHHBIH 1 https://www.gosuslugi.ru/landing/edu-content
SJICKTPHHICCKUH TOK https://m.edso0.ru/7f413b38
" bubanoreka IOK https://mouypoku.pd
Pa0o M - .
102 aboTa € TEKCTAMH TIO TeMe " ATHITHBIC ABICHHA 1 1 https://www.gosuslugi.ru/landing/edu-content
SJICKTPOMArHUTHAS MHAYKINA https://m.edsoo.ru/7f413b38
OBILIEE KOJIMYECTBO YACOB IIO ITPOT'PAMME 102
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9 KJIACC

N KoanugectBo 3 .

[

0 Tema ypoxa YACOB Hara JIEKTPOHHBIE U poBbIe 00pa3oBaTe/bHbIC

n/n H3YYEHUH | pecypchbl
Bcero
MexaHnueckoe aBuKeHne. MartepuanbHas bu6mmorexa IJOK https:/Monypoku.pd

1 touka. CIrocoObI OIMCaHNs MEXaHUYECKOTO 1 https://www.gosuslugi.ru/landing/edu-content
JIBUKEHHUS https://m.edso00.ru/7f413b38
Cucrema orcueta. OTHOCUTEIILHOCTD BH6HHOTeKa HOK htt[-)Si//MOI/I\_/DOKI/I.D(b

2 1 https://www.gosuslugi.ru/landing/edu-content
MEXaHWICCKOT0 IBMKCHHA https://m.edsoo.ru/7f413b38
BeKTOpHBIe BCJIMYMUHBI, OIICpallu C BEKTOpaAMU, BH6HHOTeKa HOK httpSi//MOHYDOKH.Dd)

3 1 https://www.gosuslugi.ru/landing/edu-content
TIPOCKIINH BEKTOPOB https://m.edsoo.ru/7f413b38

. bubmmorexa IIOK https://monypoku.pd
P - - -

4 AUHYCTBERTOP MATEPHAIILHON TOTKH, 1 https://www.gosuslugi.ru/landing/edu-content
TICPEMCILICHNC Ha IIOCKOCTH https://m.edsoo.ru/7f413b38

bubmmoreka IIOK https://mounypoku.pd

5 PaBHOMEpHOE TPSIMOJIMHEHHOE IBUKECHHE 1 https://www.gosuslugi.ru/landing/edu-content

https://m.edsoo.ru/7f413b38
" bubmuoteka ILIOK https://mMounypoku.pd
P P - :

6 ctienie Saf[ a1 HoTeme iBHOMepHoe 1 https://www.gosuslugi.ru/landing/edu-content
TPAMOTMHCHHOC ZIBIXKCHIC https://m.edsoo.ru/7f413b38
HepaBHOMepHOG HpHMOHHHeﬁHOG JABUKCHHUC. BI/I6J‘II/IOTGKa I_IOK https://MOHVpOKH'pd)

7 CpenHsis 1 MTHOBEHHAsi CKOPOCTh Teja MPU 1 https://www.gosuslugi.ru/landing/edu-content
HEPABHOMEPHOM [BHXCHHH https://m.edso0.ru/7f413b38
JlabopaTopnas pabora "Onpenenenue cpenHen bu6imorexa ITOK https://Mmonypoku.pd

8 CKOPOCTH CKOJIBXKCHUS OpyCKa WITH JBHIKCHUS 1 https://www.gosuslugi.ru/landing/edu-content

IapvKa 1o HaKJOHHOM MIOoCKOCTH"

https://m.edsoo.ru/7f413b38
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PaBHOyCKOpEHHOE TPSAMOJIMHENHOE ABUKEHUE.

bubmmorexa IIOK https://monypoku.pd

9 . https://www.gosuslugi.ru/landing/edu-content
CKOpCHHC https://m.edsoo.ru/7f413b38
. bubmmorexa IOK https://monypoku.pd
C - .
10 KOpOCT® p;BHoyCKOPeHHOFO HPAMOITHHEHHOTO https://www.gosuslugi.ru/landing/edu-content
Aemxenn. Ipaguk cxopocTn https://m.edsoo.ru/7f413b38
Pemenue 3ama4 no reme "CkopocTh Bbubmiorexa IJOK https://monypoku.pd
11 PaBHOYCKOPEHHOTO MPSIMOJIHHEHHOTO https://www.gosuslugi.ru/landing/edu-content
ABHKeHUS" https://m.edsoo.ru/7f413b38
bubmmorexa IIOK https://monypoku.pd
IT - .
12 epeMemeHVHe FIPH PaBHOYCKOPEHHOM https://www.gosuslugi.ru/landing/edu-content
TPAMOITHHCHHOM JIBHKCHIH https://m.edsoo.ru/7f413b38
Jlaboparopnas pabora "Onpenenenue Bbubmoreka IJOK https://monypoku.pd
13 YCKOPEHHUS TeJIa IIPU PAaBHOYCKOPEHHOM https://www.gosuslugi.ru/landing/edu-content
JIBMKEHUU T10 HAKIIOHHOU TIJIOCKOCTH" https://m.edsoo.ru/7f413b38
" bubmmoteka IIOK https://mounypoku.pd
P I1 - .
14 CICHIE SAJLEH IO Teme epefd CHLEHHE TPH " https://www.gosuslugi.ru/landing/edu-content
PaBHOYCKOPEHHOM MPSIMOJIMHEHHOM JBHIKCHUH https://m.edso00.ru/7f413b38
JlabopartopHas pabora "VccnenoBanue
SaBHCHMOCTH TTyTH OT BPEMCHH TIpH bubmmorexa IOK https://mounypoku.pd
15 5 . https://www.gosuslugi.ru/landing/edu-content
PaBHOYCKOPEHHOM JIBIDKEHUH 0€3 HadaIbHOU https://m.edsoo.ru/7f413b38
ckopoctu"
I'papuueckast MHTEPIPETALHA YCKOPEHHUS, bubmuoreka ILIOK https://Mouypoku.pd
16 CKOPOCTH, TPOHACHHOIO IIyTH U IepeMEIICHHUs https://www.gosuslugi.ru/landing/edu-content
JUISL IIPSIMOJIHHEIHOTO IBHYKCHHUS https://m.edso0o.ru/7f413b38
Pemenue 3amau o teme "I'paduueckas BuiG LOK https./ 0
NOJINOTCKA PS:// MOUYPOKH.D
17 HHICPHPETALIT yCKOPEHHA, CROPOCTH, https://www.gosuslugi.ru/landing/edu-content

MPOMICHHOT O MYTH U TTepEeMENIEeHUs s
MPSMOJIMHEUHOTO ABUKEHUS "

https://m.edsoo.ru/7f413b38
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Yckopenue cBo0oaHOro majgaeHus. OnbIThI

bubmmorexa IIOK https://monypoku.pd

18 r https://www.gosuslugi.ru/landing/edu-content
anunes https://m.edsoo.ru/7f413b38
jo | Pemenne saas o tewe "Vexopere o qosuslug: ullanding edecontent
CBOOOZHOTO NafeHHA https://m.edsoo.ru/7f413b38
g0 | JlewKenue 1ena, GpouteHHoro oz yrIOM K Pt gosuslug: ullanding eduecortent
TOpH3OHTY https://m.edsoo.ru/7f413b38
g | Pewenme saxas o rewe "lawxere rena, i e cosusluGE rulandingedi sontert
OpOILIEHHOrO MO YIJIOM K FOPH3OHTY" http.s://m.edsoo.ru/7f413b38
Jlabopatopnas pa6ora "Hccnenosanue Bbu6moreka ITOK https://mMounypoku.pd
22 JIBYDKSHUS Tea, OPOILICHHOT O MO/ YTJIOM K https://www.gosuslugi.ru/landing/edu-content
rOpu30HTY" https://m.edsoo.ru/7f413b38
o | Pemee s 10 s nscne B
JeHCTBHEM YCKOPEHUS CBOOOIHOrO maieHus " http.s:// m.edsoo.ru/7f413b38
bubmmoreka IIOK https://monypoku.pd
24 JIBM>KeHue 1o OKPY>KHOCTH https://www.gosuslugi.ru/landing/edu-content
https://m.edso00.ru/7f413b38
g5 | Jhmeilnasu yriosas cxopocts, mepuonu s cosusluat rflandinglech-sonte
Hacrora https://m.edsoo.ru/7f413b38
26 | CKopocTs i yexopere npu asixerii 10 Pitosdwere Gosuslugt rulandinged sontert
OKpYAKHOCTH https://m.edsoo.ru/7f413b38
" bubmuoreka IIOK https://mMounypoku.pd
P - "
27 CIICHHE 3a7a 10 Teme */lBuikerue 1o https://www.gosuslugi.ru/landing/edu-content

OKpyx’HOCTH"

https://m.edsoo.ru/7f413b38
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VYpok-konbepenmus "PacnosnaBanue u

bubmmorexa IIOK https://monypoku.pd

28 IpUOTKEHHOE ONMMCAHNE PA3IMYHBIX BUIOB https://www.gosuslugi.ru/landing/edu-content
MEXAaHUYECKOr O ,Z[BI/I)KCHI/UI" httpS//medSOOt’u/7f4l3b38
[TonroToBKa K KOHTPOJIBHOU paboTe MO TeMe bubGimoreka ITOK https://Mmonypoku.pd
29 "MeXxaHHYECKO€E ABHKEHHE U CIIOCOOBI €T0 https://www.gosuslugi.ru/landing/edu-content
omucanus” https://m.edsoo.ru/7f413b38
" bubmuoreka IIOK https://mouypoku.pd
K o M - .
30 OHTPOIbHAT ba Oga HO Teme GX?HH%CKOG https://www.gosuslugi.ru/landing/edu-content
FIBIDKCHHE H CIIOCODRL €ro OMUCaHHA https://m.edsoo.ru/7f413b38
bubmuoteka ILIOK https://Mounypoku.pd
31 [TepBsiit 3akon HeroToHa. Bektop cuiibt https://www.gosuslugi.ru/landing/edu-content
https://m.edsoo.ru/7f413b38
. . bubmuoreka IIOK https://mMouypoku.pd
B H .P - .
32 TOPOH SAKOH HIPIOTORA. ABHOACHCIBYIOMas https://www.gosuslugi.ru/landing/edu-content
cuna https://m.edso00.ru/7f413b38
bubmmoteka IIOK https://mounypoku.pd
33 Tpetnii 3akoH HetoToHa. Cymepno3urus Cui https://www.gosuslugi.ru/landing/edu-content
https://m.edso00.ru/7f413b38
bubmmoreka IIOK https://monypoku.pd
34 Cuna ynpyroctu. 3akoH ['yka https://www.gosuslugi.ru/landing/edu-content
https://m.edso00.ru/7f413b38
bubmuoteka ILIOK https://mMounypoku.pd
35 Pemenne 3amau o reme "Cuia ynpyrocta" https://www.gosuslugi.ru/landing/edu-content
https://m.edsoo.ru/7f413b38
Jlaboparopnas pabora "Hccnenoanue bubmuoreka ILIOK https://Mouypoku.pd
36 3aBHCHMOCTH CHJIbI YIIPYTOCTH, BO3HUKAIOIICH B https://www.gosuslugi.ru/landing/edu-content
NpyXKUHE, OT CTeNeHH Ae(opMaIuy NpyKuHb" https://m.edso00.ru/7f413b38
bubmmorexa IIOK https://monypokn.pd
37 Cua tpenust. KosddunueHT Tpenus https://www.gosuslugi.ru/landing/edu-content

https://m.edso0.ru/7f413b38
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JlabopartopHas pabota "Omnpenenenue

bubmmorexa IIOK https://monypoku.pd

38 \ https://www.gosuslugi.ru/landing/edu-content
KOO (DPUITHCHTA TPEHHA CKOMbKEHH https://m.edsoo.ru/7f413b38
Jlaboparopuast pabora "Hccnenosanue bubmmorexa IOK https://monypokn.pd
39 3aBUCHMOCTHU CHJIbI TPEHHS CKOJIBKEHHSI OT https://www.gosuslugi.ru/landing/edu-content
CHJTBI HOPMAJIBHOTO IaBICHUS " https://m.edsoo.ru/7f413b38
JBH>KEeHUE TeJl IO OKPYKHOCTH MOJ IEHCTBUEM Bubmorexa HOK httpS://MOHYpOKH'Dd)
40 https://www.gosuslugi.ru/landing/edu-content
HCCKOJIBKIX CIII https://m.edsoo.ru/7f413b38
bubmmorexa IIOK https://monypoku.pd
41 3akon bepHysuti 1 moabEMHAs cula KpbLia https://www.gosuslugi.ru/landing/edu-content
https://m.edsoo.ru/7f413b38
VYpok-koHpepenuus "CoBpeMeHHbIE
JICTATCIIBHBIC alllapaTel, Cyaa Ha ITOABOIHBIX Buommotexa HOK httDS//MOI/IVDOKI/IDd)
42 KPBLIbSIX, aHTHKPBIJIO Ha CKOPOCTHBIX https://www.gosuslugi.ru/landing/edu-content
aBTOMOOMIIAX. JIBHKEHHE MOe3/]a Ha MATHUTHOI https://m.edsoo.ru/7f4130b38
noxymke"
bubmmoteka IIOK https://mounypoku.pd
43 Cuna TsHKeCTH U 3aKOH BCEMUPHOTO TATOTEHHS https://www.gosuslugi.ru/landing/edu-content
https://m.edsoo.ru/7f413b38
bubmuoreka IIOK https://mouypoku.pd
44 JBHUKCHHE TEJI BOKPYT IPaBHTALHORKOTO https://www.gosuslugi.ru/landing/edu-content
nenrpa. [lepBas kocMudeckasi CKOpOCTh https://m.edso0.ru/74130b38
bubmuoreka ILIOK https://Mouypoku.pd
45 HeBecomocTh u nieperpysku https://www.gosuslugi.ru/landing/edu-content
https://m.edso00.ru/7f413b38
PaBHOBecHe MaTepranbHOM TOUKH. AOCOTIOTHO Eubmiorexa IIOK http S://MOHYDOKH'D(I)
46 . https://www.gosuslugi.ru/landing/edu-content
TBepaoe Telo https://m.edso00.ru/7f413b38
47 MomenT cuiibl. [IpaBuio MOMEHTOB bub6mmoreka ITOK https://mouypoku.pd
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https://www.gosuslugi.ru/landing/edu-content
https://m.edso0.ru/7f413b38

VYpok-uccinenoanue "OnpeneneHue HeHTpa

bubmmorexa IOK https://monypokn.pd

48 " https://www.gosuslugi.ru/landing/edu-content
TAKCCTH pasTAHBIX TC https://m.edsoo.ru/7f413b38
bubmmoreka IIOK https://monypoku.pd
49 MITYIIBE TETA. HISMEHEHHE HMIYIbea . MY https://www.gosuslugi.ru/landing/edu-content
CHJIBL. YTIIPYrO€ ¥ HEYIPYroe B3auMOICHCTBHE https://m.edsoo.ru/7f413b38
bubmmorexa IIOK https://monypoku.pd
50 3aKOHBI I3MEHEHUS U COXPAHEHUS UMITYJIbCa https://www.gosuslugi.ru/landing/edu-content
https://m.edsoo.ru/7f413b38
bub6mmorexa [TOK https://mouypoku.pd
51 PeakTrBHOE JBMKEHIE https://www.gosuslugi.ru/landing/edu-content
https://m.edsoo.ru/7f413b38
Pewienne 3aau o teme "3aKOH COXpaHEHUS Bubmmorexa OK htt[:)SZ//MOI/IY‘pOKI/I.Dd)
52 | https://www.gosuslugi.ru/landing/edu-content
MMITYJThCa. PEAKTHBHOC JABHKCHHC https://m.edsoo.ru/7f413b38
bubmmoteka IIOK https://monypoku.pd
53 Mexanunueckast paboTa ¥ MOIITHOCTb https://www.gosuslugi.ru/landing/edu-content
https://m.edsoo.ru/7f413b38
bubmmoreka IIOK https://monypoku.pd
Pa6 : :
54 ADOTA GILIE! THNCCTH, CHIRL YIPYTOCTH M GHUIH https://www.gosuslugi.ru/landing/edu-content
TheHuA https://m.edsoo.ru/7f413b38
JlabopaTopnas pabora "Onpenenenue paboThI bubimorexa ITOK https://Monypoku.pd
55 CHJIBI TPEHHUSI IPH PABHOMEPHOM JIBHIKCHHH Tella https://www.gosuslugi.ru/landing/edu-content
o rOpI’I3OHTaHBHOﬁ HOBerHOCTI/I" httpS//medSOOI’u/7f4l3b38
bubmuoreka IIOK https://mMounypoku.pd
56 CBs13b HEpPruu U paboTHI https://www.gosuslugi.ru/landing/edu-content
https://m.edsoo.ru/7f413b38
57 JlabGopaTopHas padora "Onpenenenue paboThI Bubmorexa LIOK https://monypoxs.pd

https://www.gosuslugi.ru/landing/edu-content
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CUJIBbI YIIPYTOCTH IIPH ITOABEME Ipy3a C
UCIOJIb30BaHUEM HENOABUIKHOIO U IIOJBUKHOIO
01s0Kk0B"

https://m.edsoo.ru/7f413b38

bubmmorexa IOK https://monypokn.pd

58 [MoTeHIraabHas SHEPTUs https://www.gosuslugi.ru/landing/edu-content
https://m.edso00.ru/7f413b38
bubmmoreka IIOK https://monypoku.pd
K .T - .
59 HHeTquCKaf{ JHEPIHA. 1EOpeMa O https://www.gosuslugi.ru/landing/edu-content
KHHCTIICCKON SHEPTIH https://m.edso0.ru/7f413b38
. bubmmorexa IIOK https://monypoku.pd
3 - .
60 AICOH MIMCHCHIT H COXPAHICHI MOXARMHCCKon https://www.gosuslugi.ru/landing/edu-content
JHeprin https://m.edsoo.ru/7f413b38
Pemenue 3agad mo Teme "3aKOHBI H3MCHCHUS B Bubmrorexa IJOK httpS://MOHYDOKH'Dd)
61 . " https://www.gosuslugi.ru/landing/edu-content
COXpPaHCHHUA MCXaHUYCCKON DOHCPIruun httpsl/medsooru/7f413b38
[TonroToBKa K KOHTPOJIBHOU paboTe MO TeMe buGmaorexa IOK http S://MOHYDOKH'D(I)
62 . https://www.gosuslugi.ru/landing/edu-content
"B3anmoneiicTBue Ten. 3aKOHBI COXpaHeHHs" https://m.edso00.ru/7f413b38
KoHTpombHas paGoTa o Teme bubmoreka IJOK htt[_)S://MOI/IYDOKH.p(b
63 | . " https://www.gosuslugi.ru/landing/edu-content
B3aumopeiictBue Ten. 3aKOHBI COXpaHCHUSI https://m.edsoo.ru/7f413b38
KonebatensHoe nBuxenne. OCHOBHBIE bubmmoreka IOK https://mounypoku.pd
64 XapaKTepUCTUKU KOJIEOAHUH: TIEpHOJ, 4acToTa, https://www.gosuslugi.ru/landing/edu-content
aMILIATY/1a https://m.edsoo.ru/7f413b38
MareMaTu4ecKuil U MPy>KUHHBIN MasiTHUKH.
JlaGopaTopHas pabora "VccnenoBanue Bubmiorexa LIOK hitps://MonypoKi. pd
65 . https://www.gosuslugi.ru/landing/edu-content
3aBUCUMOCTH II€pUOJa KoJIeOaHUI rpys3a Ha httpS//m edsoo.ru/7f413b38
HUTHU OT JJIAHBI HUTH"
66 Jlaboparopuas padora "Hccnenosanue bubmuoreka ITOK https://monypoku.pd

3aBHCHMOCTHU IIepHO/a KoJeOaHU MPYy>KUHHOTO

https://www.gosuslugi.ru/landing/edu-content
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MasiTHUKA OT Macchl rpysa"

https://m.edsoo.ru/7f413b38

bubmuoreka IIOK https://mMouypoku.pd

67 FapmoHHUeckre KoneOaHus https://www.gosuslugi.ru/landing/edu-content
https://m.edsoo0.ru/7f413b38
" bubmuoreka IIOK https://mMounypoku.pd
JI " - :

68 a6 ;pampHaH pa60T? SMEPEHHC yCROpEHIA https://www.gosuslugi.ru/landing/edu-content
CBOOOAHOTO MaNCHUA https://m.edsoo.ru/7f413b38

bubmmorexa IIOK https://monypoku.pd
3 0 .B - ;

69 aTyzammH; KOTICOAHIL, BRIHYIICHHbIC https://www.gosuslugi.ru/landing/edu-content
KOJICOAHMA. L' C30HAHC https://m.edsoo.ru/7f413b38

bub6mmorexa [IOK https://mouypoku.pd
I1 0 - !

70 PEBPALICHHE SHEPTIH [IPK KOTEOATENLHOM https://www.gosuslugi.ru/landing/edu-content
ABIKCHUN https://m.edso0o.ru/7f413b38
Vpok-uccinenoanue "[IpoBepka HE3aBUCUMOCTH bub6imorexa ITOK https://Mmonypoku.pd

71 nepro/ia KojebaHuil rpy3a, moABEIIEHHOI0 K https://www.gosuslugi.ru/landing/edu-content
JIGHTE, OT MacChI Tpy3a” https://m.edsoo.ru/7f413b38

bubmmorexa IIOK https://monypokn.pd
M : - -

72 CHAHITICCRIE BOTHRL: HPOAOILHBIC 1 https://www.gosuslugi.ru/landing/edu-content

TIOTCPCTHBIC https://m.edsoo.ru/7f413b38
. bubmmoreka IIOK https://mounypoku.pd
C . - ”

73 ponCTBA %exaHquCKHX BOIH. JLTHHa BOTHEL H https://www.gosuslugi.ru/landing/edu-content
CKOpOCTL €€ paclipoCTpaHCHHA https://m.edsoo.ru/7f413b38
Vpok-uccnenosanue "Habmonenne bubmiorexa IJOK https://Mmounypoku.pd

74 uHTephepeHIMK U AU(PaKIIUU BOJIH HA https://www.gosuslugi.ru/landing/edu-content
IOBEPXHOCTH BOB!" https://m.edsoo.ru/7f413b38

" bubmmorexa IOK https://monypoku.pd
Vpok- M - :

75 PO KOH(bepegmum eXATecie ,?OHHH ? https://www.gosuslugi.ru/landing/edu-content
TBEPAOM TECJIC. LCMCMUYCCKUE BOJHBI https://m.edsoo.ru/7f413b38

76 3ByK. PacnpocTtpanenue u oTpakeHue 3ByKa Eubmorexa LIOK https://Monypox.pd

https://www.gosuslugi.ru/landing/edu-content
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https://m.edsoo.ru/7f413b38

bubmuoreka IIOK https://mMouypoku.pd

77 Pemienne 3agau no teme "3ByK" https://www.gosuslugi.ru/landing/edu-content
https://m.edsoo.ru/7f413b38
Vpok-uccrnenoanue "IKcrepuMeHTaIbLHOE Bbu6motexa IJOK https:/Monypoku.pd
78 OTIpeNIeTICHHE TPAHUI] YACTOTHI CIBIIIIMMBIX https://www.gosuslugi.ru/landing/edu-content
3BYKOBBIX KOJIeOaHHi" https://m.edsoo.ru/7f413b38
I'pOMKOCTB 3ByKa M BBICOTA TOHA. bubmmorexa LIOK httpsz//MOHYDOKH'D(b
79 Ax : https://www.gosuslugi.ru/landing/edu-content
YCTHHICCKIH PESOHAHC. https://m.edsoo.ru/7f413b38
" bubmuoreka ILIOK https://mMouypoku.pd
VYpok- Hat - "
80 POIFHECIEROBATIE HADTOACHHE 1 Y https://www.gosuslugi.ru/landing/edu-content
0o0bACHEHNE AKYyCTUYCCKOI'O p€30HaHCa httDS'//m edSOO rU/7f413b38
Nudpas3syk u yapTpassyk. Kondepenmus Bu6mmotexa IJOK https:/Monypoku.pd
81 "Hcmonp30BaHue yabTPa3ByKa B COBPEMEHHBIX https://www.gosuslugi.ru/landing/edu-content
TeXHOIOrusIX" https://m.edso00.ru/7f413b38
bubmmorexa IIOK https://monypoku.pd
C) - .
82 AICKTPOMATHITTHOC HOJIE 1 S]CKTPOMATHITHDIC https://www.gosuslugi.ru/landing/edu-content
BOJTHDL https://m.edsoo.ru/7f413h38
bubmmorexa IOK https://mounypoku.pd
83 CBO¥CTBA 3JIEKTPOMAarHUTHBIX BOJIH https://www.gosuslugi.ru/landing/edu-content
https://m.edsoo.ru/7f413b38
VYpoxk-koHpepenuus "llkana BuiG 1OK https2/ b
u NOJIMOTCKA [_)SI MOI/I\_’DOKI/I.D
84 HICKTPOMATHITTHBIX BOIH CHOHBOB? HHe https://www.gosuslugi.ru/landing/edu-content
SJICKTPOMAruiuTHBIX BOJH AJII COTOBOU CBA3H. httpS//medsoorU/7f4l3b38
Pagunonoxkanmug. Kocmuuyeckas cBa3p "
bubmmorexa IIOK https://monypoku.pd
P - .
85 CHICHHE 3aAaR Ha onp eH?HeHHe Hactorbu https://www.gosuslugi.ru/landing/edu-content
JULMHBI SJICKTPOMATHITHOM BOITHBI https://m.edsoo.ru/7f413b38
86 DnekTpoMarHuTHas npupoja ceera. CKopocThb bub6mmoreka ITOK https://mouypoku.pd
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CB€Ta

https://www.gosuslugi.ru/landing/edu-content
https://m.edso0.ru/7f413b38

BonHoBEBIE cBOCTBa cBeTa: HHTEp(EpeHIIHs U

bubmmorexa IOK https://monypokn.pd

87 https://www.gosuslugi.ru/landing/edu-content
Audpakuus https://m.edso00.ru/7f413b38
bubmmoreka IIOK https://monypoku.pd
JI - -
88 yquaﬂI/l\Imﬂenb CBETA M TeoMeTprieckad https://www.gosuslugi.ru/landing/edu-content
ONTHKA. YICTOYHHKH CBCTA https://m.edso0o.ru/7f413b38
. bubmmorexa IIOK https://monypoku.pd
I1 . - .
89 3 pﬂMOHHHgHHoe pac;pOCTpaHeHHe cpeta https://www.gosuslugi.ru/landing/edu-content
aTMCHM3 LOJIHIIA 1 J1yHbI https://m.edsoo.ru/7f413b38
bub6mmorexa [TOK https://mouypoku.pd
90 3aKkoH oTpakeHus cBera. [Imockoe 3epkajio https://www.gosuslugi.ru/landing/edu-content
https://m.edsoo.ru/7f413b38
. bubmmorexa IOK https://monypoku.pd
I1 o - !
91 OCTPOCHUE H300pax M, CHOPMUPOBAHHPIX https://www.gosuslugi.ru/landing/edu-content
3CpKajom https://m.edso00.ru/7f413b38
bubmmoteka IIOK https://monypoku.pd
IT .3 - "
92 DE/OMICHHE CBETA. SAKOH HpETOMICHHA https://www.gosuslugi.ru/landing/edu-content
ceera. I1oiHoe oTpaxernne CBeTa. https://m.edsoo.ru/7f413b38
JlaGopatopHas pabota "MccnenoBanue Eu6 LOK https:/ 0
NOJINOTCKa PS://MOUYPOKHU.P
93 3ABHCHMOCTH YI1a NPCTOMICHIT OT YT id https://www.gosuslugi.ru/landing/edu-content
ImagaCHuA CBETOBOI'O nyqa Ha rpaHHue ((BO3HYX- httpS//medsoorU/7f413b38
CTEKIION"
Ypok-uccrnenoBanue "AHaau3 U 00bICHEHHE bubmorexa HOK http S://MOHYDOKH'D(’JD
94 Y https://www.gosuslugi.ru/landing/edu-content
ONTHHCCKOr0 MUpaxa https://m.edso00.ru/7f413b38
VYpok-koHpepenius "Mcnonbp30BaHrEe TOJHOTO bub6imorexa ITOK https://Mmonypoku.pd
95 BHYTPEHHETO OTPaYKECHUS: CBETOBOBI, https://www.gosuslugi.ru/landing/edu-content

ONTUKOBOJIOKOHHAS CBI3b"

https://m.edso0.ru/7f413b38
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bubmmorexa IIOK https://monypoku.pd

96 Jlunza, X0/ JIy4eil B JIMH3E https://www.gosuslugi.ru/landing/edu-content
https://m.edso00.ru/7f413b38
bubmmorexa IOK https://monypoku.pd

97 dopMyIa TOHKO# JIHH3bI https://www.gosuslugi.ru/landing/edu-content

https://m.edso00.ru/7f413b38
JlaboparopHast pabota "Omnpenenctne bubmmorexa IIOK https://mounypoku.pd

98 (OKYCHOTO paCCTOSTHHSI U ONTHYECKON CHIIBI https://www.gosuslugi.ru/landing/edu-content

cobuparomieil JTMH3b" https://m.edso00.ru/7f413b38
. bubmmorexa IIOK https://monypoku.pd
I1 0 - .

99 %queHHe ?30 PadKCHH © H?MOIHHO https://www.gosuslugi.ru/landing/edu-content
COOMPAIOLICH H paCCCHBAIOICH JIH3 https://m.edsoo.ru/7f413b38
Vpok-kondepennus "[Ipuanun geicTBus Bbubmoreka IJOK https://monypoku.pd

100 ONTUYECKUX TTPUOOPOB (MUKPOCKOII, TEIECKOII, https://www.gosuslugi.ru/landing/edu-content
doroamnmapar)" https://m.edso00.ru/7f413b38

bubmmoteka IIOK https://mounypoku.pd
I .b - .

101 7183 KAk OITHHECKAN CHOTCMA. DIMSOPyROCTS o https://www.gosuslugi.ru/landing/edu-content
JlaTIbHO3OPKOCTH https://m.edsoo.ru/7f413b38
Paznoxenue 6enoro ceera B criekTp. ONBITHI bubmmorexa IOK https://mounypoku.pd

102 Herorona. CrioykeHue CIIeKTpaIbHBIX IIBETOB. https://www.gosuslugi.ru/landing/edu-content
I[I/ICHepCI/Iﬂ cBETa httpS//medSOOI’u/7f4l3b38
Ypok-ipaktrikym "Habmonenne u o0bscHEeHNE

bubmuoreka ILIOK https://mMonypoku.pd
OIIBITOB ITO PAa3JI0KCHUTO 0eoro ceera B CIICKTP. N N
103 - 5 https://www.gosuslugi.ru/landing/edu-content
OJIYYCHHUC OCJIOr0 IBETA IIPU CIIOKCHUU https://m.edsoo.ru/7f413b38
BeToB"
bubmmoreka IIOK https://monypoku.pd
O P - .

104 meThl Pesephopaa u naneTapHas Moaeith https://www.gosuslugi.ru/landing/edu-content
aroma https://m.edsoo.ru/7f413b38

105 [Tocrynater bopa. Monens atoma bopa. bubmoteka I1OK https:/mMonypoku.pd

I/ICHyCKaHI/IC U IOIJIOIIECHHUE CBETAa aTOMOM.

https://www.gosuslugi.ru/landing/edu-content
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https://m.edsoo.ru/7f413b38

bubmuoreka IIOK https://mMouypoku.pd

106 KBauTsl. JIuneituaTsie cieKTpbl https://www.gosuslugi.ru/landing/edu-content
https://m.edsoo.ru/7f413b38
VYpok-npaktrkyM "Habo1eHre CIiionHbIX 1 Bbu6motexa IJOK https:/Monypoku.pd
107 JMHEHYaTHIX CIEKTPOB U3ITy4EHHS U https://www.gosuslugi.ru/landing/edu-content
UCIyCKaHus " https://m.edsoo.ru/7f413b38
bubmuoreka ILIOK https://mMonypoku.pd
P .An -, beTa- - - .
108 AAHOAKTHBHOCTE. Allb(a-, Geta- i ramma https://www.gosuslugi.ru/landing/edu-content
M3y CHHA https://m.edsoo.ru/7f413b38
bubmuoreka ILIOK https://mMouypoku.pd
C .H - .
109 TPOCHHE ATOMIOLO SPd. LYKIORHAR MOASIE https://www.gosuslugi.ru/landing/edu-content
ATOMHOTO Apa https://m.edsoo.ru/7f413b38
bubmuoreka IIOK https://mMouypoku.pd
110 PaguoaktuBHbIe peBpamieHus. M30Tombl https://www.gosuslugi.ru/landing/edu-content
https://m.edso00.ru/7f413b38
bubmmorexa IIOK https://monypokn.pd
111 [Tepuon momypacnaga https://www.gosuslugi.ru/landing/edu-content
https://m.edso00.ru/7f413b38
Ypok-koHpepenuus "JlelicTBre pajiioaKTHBHBIX bubmmorexa IIOK https://mounypoku.pd
112 W3ITyYEHHUH Ha )KUBBIC OPraHU3MbIL. 3alluTa OT https://www.gosuslugi.ru/landing/edu-content
pPaguoaKTUBHOIO HSHyI‘IeHI/Iﬂ" httpS//medsoorU/7f413b38
bubmmorexa LIOK https://monypoku.pd
A .3 - .
113 ACPHRIE PSAKIDLL JAROLH COXpARSHI https://www.gosuslugi.ru/landing/edu-content
3apAI0BOIO M MACCOBOTO qHCE https://m.edsoo.ru/7f413b38
bubmmorexa IOK https://monypoku.pd
2 .C - .
114 HICPTHAL CBASH ATOMHBIX UICP. L-BASH Macehl 1 https://www.gosuslugi.ru/landing/edu-content
HEprAH https://m.edsoo.ru/7f413b38
115 Pemenue 3aa4 o Teme "nepHbie peakium. Bubmorexa ITOK https://mounypoku.pd

Oneprus cBszu"

https://www.gosuslugi.ru/landing/edu-content
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https://m.edsoo.ru/7f413b38

PeaKIII/II/I CHUHTE3a U ACIICHUA ALCP. UcTounukn

bubmuoreka IIOK https://mMouypoku.pd

116 C . https://www.gosuslugi.ru/landing/edu-content
PHCPIHH L-OJIHIIA 1 3BE3T https://m.edsoo.ru/7f413b38
Vpok-koHpepennus "SnepHas sHepreTuka. bubmuoreka IIOK https://mMounypoku.pd

117 DKOIIOrH4ecKue MpoOIeMbl IEpHON https://www.gosuslugi.ru/landing/edu-content
SHEPreTUKH" https://m.edsoo.ru/7f413b38
HOI[FOTOBKa K KOHTpOJ‘IBHOﬁ pa60Te 110 TEMEC BuomuoTeka I_IOK httDS://MOI/IVDOKI/I.D(b

118 "Konebanus u BonHbl. CBETOBBIE U KBAHTOBBIE https://www.gosuslugi.ru/landing/edu-content
sBaeHus" https://m.edsoo.ru/7f413b38

" bubmuoreka IIOK https://mMouypoku.pd
K 0 Koseb : .

119 OHTpOJéBHaH PaboTa ToTene TROIE aHim 1 https://www.gosuslugi.ru/landing/edu-content
BOJIHBI. UBETOBBIC U KBAHTOBBIC SABJICHUA https://m.edsoo.ru/7f4l3b38
Pemenue pacuetHbIxX 110 TemMe "MexaHnueckoe bubmaorexa LIOK https://Monypom.pda

120 g https://www.gosuslugi.ru/landing/edu-content
JIBHIKCHHC https://m.edsoo.ru/7f413b38
Pemenune PaCUCTHBIX U KaUCCTBCHHBIX 3a41a4 I10 bubmorexa HOK htt[‘:)Sl//MOI/I\.’DOKI/I.Dd)

121 "B y \ https://www.gosuslugi.ru/landing/edu-content
TEME TB3aUMONICHCTRHIC T https://m.edsoo.ru/7413b38
Pemienue pacueTHBIX M KAYECTBEHHBIX 3aa4 110 bubmuoreka IIOK https://mouypoku.pd

122 Teme "3aKOHBI COXPAaHEHHS SHEPTUU U https://www.gosuslugi.ru/landing/edu-content
AMITyJIbCa" https://m.edso0.ru/7f413b38

bub6mmorexa [TOK https://mouypoku.pd
JIab 0 : :
123 "13[ OPATOPHEIE pADOTRLTO feMe https://www.gosuslugi.ru/landing/edu-content
CXAHIICCROS JIBIDKCHHE https://m.edsoo.ru/7f413b38
bubmuoreka IIOK https://mMounypoku.pd
JIab 0 ; :

124 "1; Opampljme pa OTI’,T HOTEME https://www.gosuslugi.ru/landing/edu-content

3auMOASHCTRHE Tell https://m.edsoo.ru/7f413b38

125 JlaGopaTopHbie paboTsl 10 TeMe "TIpocThie Bu6morexa IJOK https:/monypoku.pd

MEXaHU3MBI"

https://www.gosuslugi.ru/landing/edu-content
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https://m.edsoo.ru/7f413b38

Pemrenue PaCUCTHBIX U KaUCCTBCHHBIX 3a4a4 I10

bubmuoreka IIOK https://mMouypoku.pd

126 - | https://www.gosuslugi.ru/landing/edu-content
TEME "1 CILIOBLIC MPOLICCCBI https://m.edsoo.ru/7f413b38
bubmmoteka [IOK https://mounypoku.pd
P - .
127 emei{ge pacquHﬁIX 1 KAHCCTBCHHBIX 3akat Ho https://www.gosuslugi.ru/landing/edu-content
TeMe “BJIKHOCTE https://m.edsoo.ru/7f413b38
bubmmorexa IIOK https://monypoku.pd
P - .
128 emef,me PACHETHRIE 1 KaquTBer,B o s o https://www.gosuslugi.ru/landing/edu-content
Teme "KIII TernnoBbIx ABHraTeNnei https://m.edsoo.ru/7f413b38
bub6mmorexa [IOK https://mouypoku.pd
P - .
129 CHICHHC PaCICTHHX 1 KATCCTREHHAIX 3akaT 1O https://www.gosuslugi.ru/landing/edu-content
Teme "3aKOHEI IIOCTOSHHOI O TOKa" https://m.edsoo.ru/7f413b38
Pemienue PAaCUYCTHBIX U KAYCCTBCHHBIX 3aJ1a4 I10 BI/I6JII/IOT€K3. HOK htt[.:)SI//MOI/IYDOKI/I.D(b
130 B " https://www.gosuslugi.ru/landing/edu-content
Teme "KI1J] 511eKTpoycTaHoBOoK https://m.edsoo.ru/7f413b38
" bubmmoteka [IOK https://monypoku.pd
JI - .
131 abopatopisie paéom T1O TeMe "IaKOHE https://www.gosuslugi.ru/landing/edu-content
TIOCTOAHHOIO TOKa https://m.edsoo.ru/7f413b38
" bubmuoreka IIOK https://mouypoku.pd
JI - .
132 a60paT,?pHHe padoThi 1o Teme "CBeTOBLIC https://www.gosuslugi.ru/landing/edu-content
ABJICHIA https://m.edsoo.ru/7f413b38
, bubmuoteka 1IOK https://Mounypoku.pd
Pa6 3 : :
133 APOTa © TERCTANI TO Tﬁf‘Me KON https://www.gosuslugi.ru/landing/edu-content
COXPAHCHIA B MCXaHNKC https://m.edso0.ru/7f413b38
Pa6oTa ¢ Tekctamu no teme "Konebanus u bubmorexa HOK http S://MOHYDOKH'Dd)
134 " https://www.gosuslugi.ru/landing/edu-content
BOJTHEI https://m.edsoo.ru/7f413b38
" bubmmoteka IIOK https://monypoku.pd
Pa6 C : :
135 ADOTA € TEKCTAMI O TEME "L BETOBBIC https://www.gosuslugi.ru/landing/edu-content

sIBJICHUA"

https://m.edso0.ru/7f413b38
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136

Pabora ¢ Trekctamu 1o teme "KBanroBas u
snepHas puzuka"

bubmmorexa IIOK https://monypoku.pd
https://www.gosuslugi.ru/landing/edu-content
https://m.edso0.ru/7f413b38

OBIIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME

136
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MMPOBEPAEMBIE IPE/IMETHBIE PE3YJIbTATBI OCBOEHUA
OCHOBHOI OBPA3OBATEJILHOM TPOT'PAMMBI OCHOBHOI'O
OBHLIEI'O OBPA30OBAHMUA

7 KIIACC

Kon
NMpoBepsieMOro
pe3yabTara

11

HpOBepﬂeMble NMpeAMETHBIC PE3YJIbTAThbl 0CBOCHUA OCHOBHOM
06pasoBaTe.m,H0171 nporpamMmbl OCHOBHOI'O 06].[{61"0 06p330BaHI/IH

HCIOJIb30BATh U3YUCHHBIC ITOHATUA

1.2

pa3inv4aTh ABJICHUA IO OIMMCAHUIO UX XAPAKTCPHBIX CBOMCTB M Ha OCHOBE
OIIBITOB, ICMOHCTPUPYIOIIUX TaHHOC (1)I/ISI/ILI€CKOC SABJICHUC

1.3

pacrio3HaBaTh  NPOSBJICHHE HU3YYEHHBIX  (DU3MUECKHUX  SIBICHUH B
OKpY’KalollleM MHUpe, B TOM 4ucie (pu3nueckue sBIEHUS B MPUPOIE, MPU
3TOM TMEpPEeBOAUTh MPAaKTHUECKYI0 3adadyy B y4eOHYIO0, BBIICIAThH
CYLIECTBEHHbIE CBOMCTBA (MPU3HAKH) (PU3HUECKUX SIBICHUN

14

OIMCHIBaTh M3YYECHHbIE CBOWCTBA Tel U (U3NYECKUE SIBIEHUS, MCIIOJb3Ys
¢usnyeckue BENUYMHBI, MpPU  ONHCAaHWU IMPABUIBHO  TPAaKTOBATh
(GU3NYECKUIl CMBICI UCMOJIb3YEMBIX BEIUYUH, UX 0003HAUEHUS U E€IUHUIIBI
¢u3NYeCKNX BEJIMYUH, HAXOAUTh (OPMYJIbl, CBS3bIBAIOUIME JIAHHYIO
¢u3NYeCKyl0 BEIMYMHY C JIPYTUMU BEIMYMHAMU, CTPOUTH TpapUuKu
M3YYEHHBIX 3aBUCUMOCTEN (pr3HUECKUX BEIUINH

1.5

XapaKTepU30BaTh CBOWCTBA TeJ, (HU3UYECKHE SBICHHUS U MPOIECCHI,
UCHOJIb3Ysl U3Y4YEHHblE 3aKOHBI, IMpPU OTOM JlaBaTb  CJOBECHYIO
(bOopMYyITUPOBKY 3aKOHA M 3aMUCHIBATH €r0 MATEMATUYECKOE BEIPAKEHIE

1.6

OOBSICHATH (PU3NYECKUE SIBJICHUS, TPOIIECCHl U CBOMCTBA TeJl, B TOM UHUCJIE U
B KOHTEKCTE CUTYallUi MPAKTUKO-OPUEHTUPOBAHHOI'O XapaKTepa: BbISABIATh
IIPUYMHHO-CJIE/ICTBEHHBIE CBS3U, CTPOUTH O0BbsICHEHHE U3 1 — 2 Joruueckux
1aroB ¢ onopoil Ha 1 — 2 U3y4eHHBIX CBOWCTBAa (PM3MUYECKUX SBJICHUH,
(U3NYECKUX 3aKOHA WM 3aKOHOMEPHOCTHU

1.7

pematb pacy€rHble 3amayd B | — 2 pgeilcTBUSA, UCHOJNB3YysS 3aKOHBI U
dbopmynbl, cBs3bIBalOlmME (U3MUECKHE BEIMYMHBL: HA OCHOBE aHalu3a
YCIIOBHS 33/1a4u 3aMUCHIBATH KPATKOE YCIIOBHUE, MOJCTaBIATh (PU3MUECKUE
BEIMYUHBI B (OPMYIBI M TMPOBOJUTH PACUETHI, HAXOAUTH CIIPABOYHbBIC
JaHHbIE, HEOOXOAUMBIE NIl PEIIeHUs 3a/lad, OIEHUBATh PEaTMCTUYHOCTD
MOJIYYCHHOU (DU3UYECKON BETUYMHBI

1.8

pacrio3HaBaTh IpOOJEMbl, KOTOpPbIE MOXHO pELIMTh IMPUd ITOMOLIH
($U3NYECKNX METO/I0B, B OMMCAHUM HCCIEIOBAaHUS BBIIEISATH MPOBEPSIEMOe
MpEeAnooXKeHue (TUnoTe3y), pa3anyaTh U HHTEPIPETUPOBATH MOTy4ECHHBIH
pe3ysbTaT, HaXOAMTHh OIIMOKM B XOJ€ ONbITa, JeJaThb BBIBOJBI IO €ro
pe3yibTaTam

1.9

MIPOBOJUTH OIBITHI 110 HAOIIOJEHUIO (PU3MUECKUX SIBJICHUN HITH (PU3HUECKUX




CBOHCTB Ten: (hOpMyJIMpOBaTh INPOBEpPsSEMbIE MPEANOIOKEHUS, COOMpPATh
YCTAHOBKY M3 MPEIJIOKEHHOT0 O0OPYIOBAaHMS, 3alHCHIBATH XOJ| OIbBITA H
(bopMyITHUPOBATH BHIBOIBI

1.10

BBIIIOJHATh MpPSMble HU3MEPEHHMs] C MCIOJb30BAHUEM aHAJOTOBBIX U
u(ppoBbIX MPHOOPOB, 3amUCHIBATh IOKa3aHHUs MPHOOPOB € y4ETOM
3aJJaHHON aOCOIOTHOM MOrPEUTHOCTH U3MEPEHUN

111

MPOBOJUTH HCCIEJOBAHUE 3aBUCUMOCTH OJHON (DPM3NYECKON BEIMYUHBI OT
IPyrOd C HCIOIb30BAHMEM IPSAMBIX HM3MEPEHMM, ydacTBOBaTb B
IUIAHUPOBAHWU  y4yeOHOrO  HCCIIEJOBaHUS, COOMpaTh YCTaHOBKY U
BBIIIOJHATh W3MEPEHUs, CleAys NpeNJIOKEHHOMY IUIaHy, (PUKCHpOBATh
pe3yabTaThl MOMYyYEHHOH 3aBUCHMOCTH (DM3MUECKUX BEIMYMH B BHJE
IPEJIOKEHHBIX TaOMUI M TpaUKOB, J€JaTh BBIBOJABI 10 peE3yJbTaTaM
UCCIIEI0OBAHUS

1.12

MPOBOAUTH KOCBEHHBIE H3MEpeHUs (U3UYECKHX BEJIUYUH, CIEOYs
MPEIIOKEHHON HMHCTPYKIMH: TPU BBIIOJIHEHUU H3MEPEHUN CcoOupaTth
OKCIEPUMEHTATbHYI0 YCTAaHOBKY M BBIYHCIATH 3HAYEHHE HCKOMOM
BEJIMYUHBI

1.13

CO0JII0IaTh TpaBUjIa TEXHUKHA 0€30MaCHOCTH IpU paboTe C J1abopaTopHBIM
00opy0BaHUEM

1.14

yKa3bIBaTh MPUHLHUIIBI JEHCTBUS NPUOOPOB U TEXHUYECKUX YCTPOMCTB,
XapaKkTepu3oBaTh MPUHIMIBI  ACHCTBUS  W3Y4YEHHBIX MPUOOPOB U
TEXHUYECKUX YCTPONCTB C MOMOIIBI0 UX OMHCAHMS, UCHOJB3Ys 3HAHUS O
cBolcTBaxX (M3MYECKUX SBICHUN M HEOOXOAMMBble (U3NYECKHE 3aKOHBI U
3aKOHOMEPHOCTH

1.15

IPUBOAUTH  NpUMEPbl  (HaxoguTh  HMHPOpPMALMIO O  IpUMeEpax)
IIPAaKTUYECKOTO HCIOJIb30BaHUA (PU3NYECKUX 3HAHUN B IIOBCEJHEBHOU
KHM3HM U1 oOecriedeHust 0e30MacHOCTH MpH oOpalieHnH ¢ npudopamu u
TEXHUYECKUMH YCTPOICTBaAMH, COXPaHEHUs 3[0POBbs U COOJIIOJIEHUS HOPM
9KOJIOTUYECKOTO MOBEAEHHS B OKpY KaloIlel cpene

1.16

OCYIIECTBJIATh OTOOp HCTOYHUKOB HH(poOpManuu B ceTu HHTepHET B
COOTBETCTBUHM C 3aJaHHBIM MOMCKOBBIM 3aIIPOCOM, HA OCHOBE MMEIOLIUXCS
3HAHUH u HYTéM CpaBHCHUA Ppa3IMIHbIX HUCTOYHHUKOB BBIACIIATH
uH(popMaIMIO, KOTOpas SBJISETCS MPOTUBOPEUMBONUIM MOXKET OBITh
HEJIOCTOBEPH O

1.17

WCIOJIb30BaTh IPH BBINOJIHEHUM YYE€OHBIX 3aJlaHUi HayYHONOIYJISPHYIO
IuTepaTypy (pu3HUecKoro comepikaHus, COpPaBOYHBIE MaTepUalbl, PECYPCHI
cetu  MHTepHeT, Bianerb MNpuéMaMH KOHCHEKTUPOBAHUS  TEKCTa,
npeodpazoBaHus HHPOPMAIIUU U3 OTHON 3HAKOBOI CHCTEMBI B IPYTYIO

1.18

CO3/1aBaTh COOCTBEHHbIE KpaTKHME MHUCBbMEHHBIE M YCTHbIE COOOIIEHUS Ha
OCHOBE 2 — 3 MCTOYHUKOB MH(pOpMalUU (PU3HUECKOro colep’kaHus, B TOM
qycie MyOJMYHO JeaTh KPaTKUe COOOIEHHs O pe3yabTaTax MPOEKTOB WU
y4eOHBIX HCCIEeIOBaHUM, MPU TOM TPaAaMOTHO HCIIOIb30BAaTh H3Yy4YEHHBIH




MOHATHIHBIA ammapaT Kypca (U3HKH, COMPOBOXKIATh BBICTYIJICHHE
Mpe3eHTaluen

1.19

IpU BBINOJHEHUH Y4EOHBIX MPOEKTOB M HCCIENOBAaHUN pacHpeneisiTh
0053aHHOCTH B TpyNIe B COOTBETCTBUU C IOCTaBJICHHBIMHU 3aJladamH,
CIIEIUTh 3a BBINOJHEHHEM IlJIaHA JIEWCTBUM, aJEKBATHO OLEHUBATh
COOCTBEHHBIII  BKJaJA B  JESITENbHOCTh  TPYMNIbI,  BBICTPaUBATh
KOMMYHUKAaTUBHOE B3aUMOEICTBUE, YUUTHIBasi MHEHUE OKPYIKAIOIINX

8 KIIACC

Kona
MPoBepPsieMOro
pe3yjabTara

11

IIpoBepsiemble MpeAMeTHBIE Pe3yJIbTaThl 0CBOCHUSI 0CHOBHOM
o0pa3oBare/IbHOI MPOrpaMMbl OCHOBHOI'0 00111er0 00pa3oBaHusl

HCIIOJIb30BAaTh IIOHATHUA

1.2

pas3iiivyaThb ABJICHUA IO OIIMCAHUIO HX XAPAKTCPHBIX CBOMCTB M Ha OCHOBE
OIIBITOB, ICMOHCTPUPYIHOIIUX JAHHOC Q)HSHHGCKOG SABJICHUC

1.3

pacmo3HaBaTh MPOSBICHHUE HM3YYEHHBIX  (DU3MYECKUX  SBICHUU B
OKpY’KalollleM MHUpe, B TOM 4ucie (pu3nueckue sBIEHUS B MPUPOJIE, TPU
3TOM TMEpPEeBOIUTh MNPAKTHUECKYI0 3adady B y4eOHYIO, BBIICIAThH
CYIIECTBEHHBIE CBOMCTBA (MIPU3HAKH) (PU3MUECKUX SIBICHUN

14

O CBhIBATH U3YUCHHBLIC CBOWMCTBA TeN U (1)I/I3I/I‘IGCKI/IG ABJICHUA, UCIIOJb3YyA
(1)I/ISI/I‘ICCKI/IG BCIIMYHNHEI, npu OIIMCaHUuU IpaBUJIBHO TPpaKTOBATh
(I)I/ISI/I‘IGCKI/Iﬁ CMBICII HCIIOJIb3YCMbIX BCJIMYHH, 0003HaueHusT " CANHHNIIbI
(I)I/ISI/I‘IGCKI/IX BCJIIMYHMH, HaAXOAUTb (bOpMy.HBI, CBA3bIBAONIUMEC JTAaHHYIO
(I)I/ISI/I‘IGCKYIO BCIIMUMHY C JOpyYyruMu BCJIWMYUHAMH, CTPOUTH Fpa(i)I/IKI/I
HU3Yy4YCHHBIX 3aBUCUMOCTEN (bI/IBI/I‘IeCKI/IX BCIIMYHUH

1.5

XapaKkTepu3oBaTh CBOMCTBa Tel, (QU3UYECKHE SBJICHUS U IPOLECCHI,
UCHOJIB3Ysl W3Y4YEHHBIE 3aKOHBI, IpU OTOM J1aBaTb  CJIOBECHYIO
(GOopMyIMPOBKY 3aKOHA M 3aIIMCBIBATh €0 MATEMATUYECKOE BHIPAKEHHE

1.6

O0BACHATh (PU3MYECKHE IMpOLEecChl M CBOWCTBA TeJl, B TOM YHUCIE U B
KOHTEKCTE CUTyallUl NPaKTUKO-OPUEHTHUPOBAHHOI'O XapaKTepa: BBISBIIATH
IIPUYMHHO-CJIE/ICTBEHHbIE CBA3HU, CTPOUTh 00bsICHEHUE U3 1 — 2 Joruyeckux
marop ¢ momombio 1 — 2 u3yyeHHBIX CBOWCTBA (U3MYECKUX SBJICHUH,
(bU3NYECKNX 3aKOHA WJIM 3aKOHOMEPHOCTH

1.7

pematb pacu€TrHble 3amayd B 2 — 3 AeiCTBUSA, MUCHOJB3YysS 3aKOHBI U
dopmynbl, cBsi3bpIBaONE (DU3MUECKHE BEIMYMHBI: HA OCHOBE aHallM3a
YCIOBHUS 3aJa4M 3alMCBIBATH KPATKOE YCIOBHUE, BBISBIATH HENOCTATOK
JaHHBIX JUIS  pElIeHUs 3aJadd, BbIOMpaTh 3aKOHBI M (OPMYIIHI,
HeoOXoauMble JUisi €€ pelIeHHs, MPOBOAUTh pacué€Thl U CpPaBHUBATh
MOJIYYEHHOE 3HaYeHHUE (PU3NUECKON BETUUMHBI C U3BECTHBIMU JAHHBIMHU

1.8

paciio3HaBaThb HpO6J’IeMBI, KOTOpBIC MOXHO pCHIMTL MpHU ITOMOIIH




(U3HYECKX METOJIOB, HCIOJIBb3Ysl OMHCAaHWE WCCIEAOBAHUS, BBIICIATDH
[IPOBEPSEMOE  NPEAIIOJI0KEHUE, OLEHUBATh IPABUIBHOCTD  IOPSIKA
MIPOBEIEHUS UCCIIEA0BaHUs, 1€JIaTh BBIBOBI

1.9

MIPOBOJIUTH OIBITHI IO HAOIIOEHNIO (PU3MUECKHUX SIBICHUHN WM (PU3UIECKUX
CBOMCTB Tel: (OPMYJIMPOBATH MPOBEPSEMBIE MPEANOIOKEHUS, COOUPATH
YCTaHOBKY W3 MPEIJIOKEHHOTO0 O0O0PYIOBaHUS, OMHUCHIBATH XOJ OMBITA U
(hOpMyIHPOBATH BHIBOJIBI

1.10

BBITIOJHATH MPSIMbIE U3MEPEHMSI C UCIOJIb30BAHUEM aHAJIOTOBBIX NMPHOOPOB
U JTaTYUKOB (PM3NYECKUX BEIMYWH, CPABHUBATH PE3YyJbTAThl M3MEPEHHH C
y4€TOM 3a/laHHOM a0 COIOTHON MOTrPEIIHOCTH

1.11

MPOBOJIUTH MCCJICIOBAHUE 3aBHCUMOCTH OJHON (PU3WYECKON BEIMYUHBI OT
Opyroil ¢  UCHOJIb30BAHUEM  MPSAMBIX  U3MEpPEHUil:  MJIaHUpPOBAThH
UCCIIeZIOBaHNUE, COOMpAaTh YCTAHOBKY M BBINIOJHATH W3MEpPEHUS, CIEAys
NPeIIOKEHHOMY  TUIaHy, (UKCHPOBaTh  Pe3yJIbTaThl  MOJIy4EHHOM
3aBHUCUMOCTU B BUJE TaOMUI] U rpadMKOB, JAe1aTh BBIBOABI MO pe3ybTaTaM
WCCIIEZIOBAHUS

1.12

MPOBOJIUTh KOCBEHHBIC H3MEpEeHHs] (U3MUECKHX BEIWYWH: TJIAHUPOBATh
U3MEpEeHHs, CcoOMpaTh  OKCIEPUMEHTANIbHYIO  YCTaHOBKY,  CIEIys
MPENJIOKEHHON NHCTPYKLUH, U BBIYUCIISTh 3HAUEHUE BETUYUHBI

1.13

co0Jr0/1aTh MpaBWla TEXHUKH 0€30MaCHOCTH IpU paboTe ¢ J1abopaTOpHBIM
00opyI0BaHUEM

1.14

XapaKTepU30BaTh MPHUHIMIBI  JACHCTBUS W3YYEHHBIX MPUOOPOB U
TEXHUYECKUX YCTPOUCTB C OMOPOW HAa MX OMUCAHUS, UCIOIB3YS 3HAHHS O
cBoWicTBax  (U3MYECKUX SBIEHUH U  HeoOxomumble  (pusmueckue
3aKOHOMEPHOCTH

1.15

pacimodHaBaTb IMPOCTBIC TCXHUYCCKUC YCTpOﬁCTBa n U3BMCPUTCIIbHBIC
HpI/I60pI)I mo cCxeMaM U CXCMATUYHBIM PHCYHKAM, COCTAaBJIITb CXCMbI
QJICKTPUICCKHX ueneﬁ C noCJaca0BaTCIIbHBIM )41 InapaJijieJibHbIM
COCIUHCHUECM JJICMCHTOB, pasjindasl YCJIOBHBIC 0003HaYEHUs DJIEMEHTOB
QJICKTPUICCKHX neneu

1.16

NPUBOAUTh  MPUMEPBl  (HAXOMUTh  HHPOPMAIMID O  NPUMEPax)
MPAKTHYECKOTO HCIOJIb30BAHUS (PU3UUCCKUX 3HAHUN B TIOBCEIHEBHOM
KU3HH JUIsI oOecriedeHus 0€30MacHOCTH MpU OOpalleHUuu ¢ mpuOopaMu H
TEXHUYECKUMH YCTPOWCTBAMH, COXPAHECHUS 3I0POBbS M COOJIIOJICHHUS HOPM
9KOJIOMYECKOT0 TIOBEJICHHS B OKpYXKArOIIeH cpeie

1.17

OCYILIECTBJIATh IMOUCK HHpOpMalUK (U3HMUECKOIO0 COJAEpXKaHUS B CETU
WNHTepHer, Ha OCHOBE HMEIOUIMXCS 3HAHMM W IyTEM CpaBHEHMS
JIOTIOJIHUTENIBHBIX UCTOYHUKOB BBIACIATH MH(OPMAIMIO, KOTOpas SBISETCS
MPOTUBOPEUHUBOMN MM MOXKET OBITH HEIOCTOBEPHOU

1.18

UCIIOJIb30BaTh MPU BBIMOJHEHUH YUEOHBIX 3a/laHUil Hay4YHO-TIONYJISIPHYIO
aUTepaTypy (PU3NUYECKOro COAEp)KaHuUsl, CIIPaBOYHBIE MAaTEPUATIbI, PECYPCHI
cetu UHTepHer; Biaxerp npuéMaMu  KOHCIEKTHPOBAHMS  TEKCTa,




npeoOpa3zoBaHus HHPOPMALIUK U3 OAHON 3HAKOBOM CHCTEMBI B IPYTYIO

1.19

co3JaBaTh COOCTBEHHBIC IMCHbMEHHbIE M KpaTKHE YCTHBIE COOOIEHHMS,
0o000mas wuHpOpMAUIO U3 HECKOIbKUX MCTOYHUKOB (DU3HUECKOTO
COZIepXaHUs, B TOM 4K CIIe MyOJIMYHO MPEICTABISTh PE3yJIbTaThl IPOEKTHOM
WA UCCIIE0BAaTEIbCKOM AESITENIbHOCTH, IPH 3TOM TPaMOTHO HCIOJIb30BATh
W3YYEHHBIH TOHSATUHHBIM ammapar Kypca (U3UKH, CONPOBOXKAAThH
BBICTYIIJICHU € TIPE3EHTallEeN

1.20

IpU  BBIOJHEHWN YYEOHBIX TPOCKTOB M HCCIEIOBAHUN (PU3MUECKHX
IIPOLIECCOB  PACIpeNeNsaTh OO0s3aHHOCTH B TpyIIe B COOTBETCTBUU C
IIOCTABJICHHBIMU 3a/1a4aMHM, CJICIUTH 3a BBINOJHEHUEM IIJIaHa JCUCTBUU U
KOpPpPEKTUPOBaTb €ro, aJEeKBaTHO OLIEHUBATb COOCTBEHHBI BKJIax B
JEeATENBHOCTD T'PYIIIbI, BBICTPAMBATh KOMMYHMKAaTHBHOE B3aUMOJECHCTBHE,
IIPOSIBJISIS TOTOBHOCTD pa3periaTh KOHQIUKTHI

9 KVIACC

Kon
NMPOBEPsSIEMOro
pe3yjabTara

11

IIpoBepsiemMble npeMeTHbIE Pe3y1bTAThI 0CBOEHNSI OCHOBHOIA
o0pa3oBaTeIbHOI MPOrpaMMbI 0CHOBHOI'0 0011Iero 00pa3oBaHusA

HCIIOJIb30BAaTh U3YUCHHLIC ITOHATUSA

1.2

pas3iMyaTth SBJIEHUS MO OMHMCAHUIO UX XAPAKTEPHBIX CBOWCTB M Ha OCHOBE
OIBITOB, IEMOHCTPUPYIOIINX JaHHOE (PU3HUYECKOe SIBJICHUE

1.3

pacmo3HaBaTh MPOSBICHHUE HM3YYEHHBIX  (DU3MYECKUX  SBICHUH B
OKpYXalollleM MHUPE, B TOM 4YHCJIe (PU3NYECKUE SIBJICHHUS B MPUPOJE, TIPH
9TOM TIEPEBOAMUTH TMPAKTUYECKYIO 3amadyy B Y4eOHYI, BBIACISTh
CYLIECTBEHHbIE CBOMCTBA (MPU3HAKN) PU3UUECKHUX SBICHUM

14

OIUCHIBaTh W3Y4YEHHbIE CBOWCTBA Tel U (PU3UYECKUE SIBJICHMS, UCIOJIb3YS
¢usnyeckue BEIUYMHBI, MpPU  ONMCAHUM IPABUIBHO  TpPAaKTOBATh
(GU3NYECKUIl CMBICT HCIOJIb3YEMBIX BEJIMYMH, OOO3HAUEHUS U EIUHUIIBI
(¢U3NYEeCKUX BEJIMYUH, HAXOAUTHh (OPMYJIbl, CBS3BIBAIOIIME JIAHHYIO
(GU3MYECKyI0 BEIMYMHY C JPYrUMHU BEJIMYMHAMU, CTPOUTH TpapUuKu
M3YyYEHHBIX 3aBUCUMOCTEN (PU3MUECKUX BEINIUH

1.5

XapaKkTepu30BaTh CBOMCTBA TeJ, (U3UYECKHE SBICHHUS U MPOLECCHI,
UCIOJIb3YSl  M3YYEHHbIE 3aKOHBI, IMpPU OTOM JlaBaTb  CJOBECHYIO
(GopMyITHUPOBKY 3aKOHA M 3alMCBIBATH €0 MATEMaTHYECKOE BhIPaKEHUE

1.6

OOBSICHATH (PU3MYECKHE TMPOLECChl M CBOMCTBA Teld, B TOM YHCIE U B
KOHTEKCTE CUTyaluil MPaKTHUKO-OPUEHTHPOBAHHOIO XapaKTepa: BBIABIATH
MPUYMHHO-CJIEJICTBEHHBIE CBSI3U, CTPOUTH OOBSICHEHUE U3 2 — 3 JIOTHYECKUX
IIaroB C TIOMOIIbI0 2 — 3 H3YyYEHHBIX CBOMCTBAa (PU3NYECKUX SIBICHU,
(U3MUECKUX 3aKOHA UM 3aKOHOMEPHOCTH




1.7

pemarbs pacy€THele 3aqadd (OmMHMparommecs Ha cuUcTeMy w3 2 — 3
YPaBHEHHI ), UCIIOb3Ysl 3aKOHBI M (DOPMYJIbI, CBSI3BIBAIOLIME (DU3HUCCKUE
BCIIMYMHBI: Ha OCHOBC aHalIM3a YCIOBHUA 3aJa4dd 3allMCbIBATb KPATKOC
YCJIIOBHEC, BBIABJITH HCAOCTANOIINE HJIU HM30BITOYHEIE JaHHBIC, BLIGI/IpaTB
3aKOHBI U (OPMYIIbI, HEOOXOAMMBIE ISl PEIICHUs, TPOBOIUTH PACUETHI U
OLCHUBATDH PCATUCTUIHOCTD MOJYUYCHHOT' O 3HaA4YCHUA (I)HBHHCCKOﬁ
BCIMYHMHBI

1.8

pacrio3HaBaTh MpOOJEMbl, KOTOpPbIE MOXKHO pEIIUTh MpH I[OMOIIU
(GU3NYECKNX METO/OB, HCIOJb3ysl OINKCAHWE WCCIENOBAHUS, BBIICIATH
MIPOBEPSEMOE  IMPEIIOIOKEHNE, OLEHUBATh MPaBUIBHOCTh IOpsKa
MIPOBENIEHNS  WCCIEJOBAaHUs, J€1aThb  BBIBOJBI, HMHTEPIPETUPOBATH
pe3yibTaThl HAOJIIOEHUH U OIBITOB

1.9

IIPOBOJIUTH OIBITHI 1O HAOMIOEHNIO (U3NYECKUX SBJICHUHN WM (PU3HUECKUX
CBOHCTB TE€J: CaMOCTOSITEIILHO COOMpaTh YCTAHOBKY M3 H30BITOYHOIO
Habopa oOOpynOBaHHs, ONHUCBHIBATH XOJA ONbITA U €ro pe3yibTaThl,
(bopMyTHpPOBATH BHIBOIBI

1.10

IIPOBOAUTH MPU HEOOXOAMMOCTH CEPHUIO MPSAMBIX W3MEPEHUH, OMpenesss
cpeaHee 3HayeHHE U3MepsieMod Belu4YUHBl ((POKYCHOE paccTOsHUE
cobuparomieil  JMH3bI), OOOCHOBBIBaTH BBIOOp crmocoba H3MEpeHus
(M3MEepUTEIHHOT O MPUOOpa)

111

NPOBOAUTh HCCIIEOBAHHWE 3aBUCUMOCTEH (U3WYECKUX BEIMYUH C
WCIIOJB30BAHUEM MPAMBIX U3MEPEHUM: IJIAHUPOBATh M CCIEAOBAaHMUE,
CaMOCTOSITENIFHO ~ coOMpaTh  YCTaHOBKY, (DUKCHpPOBATh  PE3yNbTATHI
MONyYEeHHOW 3aBHUCUMOCTH (DM3MUECKMX BEIMYMH B BHJAC TaOIUIU
rpaduKoB, IeTaTh BHIBOABI IO PE3yJIbTaTaAM UCCISIOBAHUS

1.12

MNpOBOJAHUTb KOCBCHHBLIC H3MCPCHUS (1)I/ISI/ILICCKI/IX BCIIMYHMH: IIJIAHUPOBATH
HU3MCPCHUA, COGI/IpaTI) OKCIICPUMCHTAJIbHYIO YCTAHOBKY U BbIIIOJIHATDH
HU3MEPCHUsA, CIICAYA HpeZ[J'IOX(eHHOﬁ HHCTPYKIIMU, BBIYHUCIIATHL 3HAYCHUC
BCIIMYMHBI 1 aHAJIU3UPOBATDH ITOJYUCHHBIC PC3YJIbTAThHI C y‘léTOM 3aJaHHOM
MOorpC€HoCTU H3MepeHHﬁ

1.13

COOJIIOIaTh TIPaBUJIa TEXHUKHU OE30MACHOCTH MpU paboTe ¢ 1abopaToOpHBIM
000pyI0BaHUEM

1.14

pa3nuyaTb OCHOBHbIE IPU3HAKU H3YYEHHBIX (PU3MUECKUX MOJEJICH:
MaTepuaibHas TOYKa, aOCONIOTHO TBEPAOE TENO, TOYEUHBIM HCTOYHUK
CBETa, JIyd, TOHKas JMH3a, IJIJaHEeTapHas MOAEIb aTOMa, HyKJIOHHAs! MOJIEINb
aTOMHOTO s1/1pa

1.15

XapaKTepu30BaTh  MPHHIMIBI  JEHCTBUS HM3Y4YCHHBIX TMPUOOPOB U
TEXHUYECKUX YCTPOUCTB C OMOPOW HAa MX OMUCAHUS, UCHOIB3YS 3HAHHS O
cBolicTBax  (U3MYECKUX SBIEHUH ©  HeoOxomumble  (usmueckue
3aKOHOMEPHOCTH

1.16

HUCIIOJIb30BATh CXCMbl U CXCMATUYHLIC PUCYHKHU H3YUYCHHBIX TCXHUYCCKUX
YCTpOﬁCTB, HU3MCPUTCIIBHBIX HpI/I60pOB N TCXHOJIOTHYCCKHUX ITPOLCCCOB IIPpH




pelIeHHH  Y4eOHO-TIPAaKTUYECKMX  3a7ad, ONTHYECKHE CXEMBbI Ui
MOCTPOEHUS N300pakeHU B TIJIOCKOM 3€pKajie U COOMparoleil TuH3e

1.17

NPUBOAUTH  MpUMEpPbl  (HaxoguTh  HMHPOpPMALMIO O  IpUMeEpax)
MIPaKTUYECKOTr0 HCHOJIb30BaHUA (PU3UUYECKUX 3HAHUNH B IOBCEIHEBHOM
KHU3HU 17151 obecriedyeHus: 0e30MacHOCTH Mpu o0palleHuu ¢ npudbopamu U
TEXHUYECKUMHU YCTPOICTBaAMH, COXPaHEHUs 3/10POBbS U COOJIIOJIEHUS HOPM
HKOJIOTUYECKOTO MOBEAEHHS B OKpYXKaIoIlei cpene

1.18

OCYIIECTBIATh MOUCK HH(POPMAIMN (U3NIECKOTO COAEpKAHHUS B CETH
WuTepHeT, caMOCTOATENbHO (HOPMYIUPYS MOWCKOBBIA 3arpoc, HAXOAWUTH
IIyTU OINPEIENIEHUsI JOCTOBEPHOCTH IOJIYYEHHOH MH(OpMAIMK Ha OCHOBE
MMEIOIIUXCSl 3HAHUM U JOIIOJIHUTEIbHBIX UCTOYHUKOB

1.19

UCIOJb30BaTh MPH BBHIMOJHEHUH Y4YEOHBIX 3aJaHUN Hay4HO-TIOMYJISIPHYIO
IUTepaTypy (pU3MUecKoro comepikaHus, CIpaBOYHbIE MaTepUalibl, PECYpPChl
cetu UHTepHer; BiageTs npuéMaMu  KOHCIIEKTHPOBAHHUS  TEKCTa,
npeodpazoBaHus HHPOPMAIIUU U3 OAHON 3HAKOBOI CHUCTEMBI B IPYTYIO

1.20

CO3/aBaTh COOCTBEHHBIC MHCHMEHHBIE M YCTHBIE COOOIIEHHUS HA OCHOBE
nHpOpMaIUU HW3 HECKOJbKUX HMCTOYHUKOB (PHU3UYECKOTO CONEepKAHUS,
MyOJUYHO MPEACTABIISATh PE3yibTaThl MIPOEKTHOW HJIM HCCIEA0BATENIbCKOU
JEeSITENIbHOCTU, IPH ATOM I'PAMOTHO KCIIOJIb30BATh U3YUYEHHbIN MOHATUHHBIN
anmapaT u3y4aemoro pasnaena (U3MKH U COMPOBOXKAATH BBHICTYIJICHUE
Mpe3eHTanuel ¢ yuéToM 0COOCHHOCTEH ayIMTOPHH CBEPCTHUKOB

1.21

MpU  BBINIOJIHEHUH YYEOHBIX TPOCKTOB UM HCCICAOBAHUN (DU3MUIECKUX
MIPOIIECCOB  paclpenensiTh OO0sI3aHHOCTH B TpyHIe B COOTBETCTBUU C
MMOCTABJICHHBIMU 3a/1adyaMM, CJIEIUTh 3a BBIMOJHEHUEM TIJIaHa JEHCTBHUA U
KOPPEKTHUPOBATh €ro, aJeKBaTHO OIIGHWBAaTh COOCTBCHHBIM BKJAJ B
JESITENIBHOCTh TPYIIIBI, BEICTPAMBATh KOMMYHHUKAaTHBHOE B3aUMOJICHCTBHE,
MIPOSIBJISISI TOTOBHOCTD pa3pemaTh KOH(INKTHI




IMPOBEPAEMBIE DJIEMEHTBI COAEP KAHUA
7 KIIACC

Kon Kon
paszjiesa  3jieMeHTa
®U3UKA U EE POJIb B IOSHAHUNU OKPYXXAIOIIETO MUPA

HpOBepﬂeMble AJIEMEHTBI COACPIKAHUSA

®usuka — Hayka o npupoge. Ssnenus npuponsl. Gusndeckue
11 SIBIICHUS MEXaHHUYECKHE, TEILIOBEIC, 3JIEKTPUYECKHUE,
MarHuTHBIE, CBETOBbIE, 3BYKOBbIE

Ousnueckre BeIMYUHBL. V3MepeHHe (QHU3MUECKUX BEIHYHH.
1.2 duznueckue pUOOPHI. [TorpenrHocTh U3MEPCHUH.
MexnyHapoHasi CHCTEMa eIUHHUII

EcrecTBeHHOHay4yHbIi ~ METOJ ~ IO3HaHUA:  HaOJIOJIEHUE,
IIOCTAHOBKAa HAy4YHOI'0O BOIPOCA, BBIIBUKEHUE THUIIOTE3,

! 13 OKCIEPUMEHT MO  MPOBEpPKE  THUIIOTE3, 00BsICHEHHE
Ha0JII0JTaeMOro SIBJICHUS
14 Onucanue GU3NIECKUX SIBJICHUH C ITOMOIIBIO MO S
[TpakTyeckue paboTHI:
N3mepenne paccTosiHU.
15 W3mepenne 00bEMa KUIKOCTH U TBEPOTO Tea.

Onpeznenenne pasMepoB MAJIbIX TEIL
W3mepeHne TteMiepaTypbl IpU ITOMOIIM KUJKOCTHOI'O
TEPMOMETPA U JATYUKA TEMIIEPATYPBI

ITEPBOHAYAJIBHBIE CBEJIEHM O CTPOEHMU BEIIECTBA

CrpoeHue BemiecTBa: aTOMbl U MOJIEKYJbI, UX pa3MeEpHI.

21 OnbITHI, JOKA3BIBAIOIINE JUCKPETHOE CTPOCHUE BEIIECTBA

59 JIBmwxenue yactuil BemiectBa. CBsI3b CKOPOCTH JBHMIKEHUS
' YacTHII C TeMIlepaTypoii. bpoyHoBckoe nBrkenue, 1uddy3us

53 B3anmozeiicTBre YaCTHII BEIIECTBA: MPUTSHKCHHUE U
' OTTaJKWBaHUE

2 ArperaTHbie COCTOSIHHSI BEIIECTBA: CTPOSHHE Ta3oB,

54 KUJIKOCTEH W TBEPABIX (KpUCTAIIMYECKUX) Tel. B3anmocBssb

' MEX]ly CBOMCTBaMHU BEIIECTB B Pa3HBIX arperaTHBIX COCTOSIHHSIX
U MX aTOMHO-MOJIEKYISIPHBIM CTPOCHUEM
2.5 Oco0eHHOCTH arperaTHbIX COCTOSTHUM BOJIbI
[IpakTuueckue pabOTHI:
2.6 Ouenka  auaMerpa aTroMa  METOAOM  psigoB  (cC

UCIONB30BaHUEM (POTOTpadHii).




OnbITH 110 HAOJIOIEHUIO TETIOBOTO PACHIMPEHUS Ta30B.
OnbITEl IO OOHAPYKEHUIO ACHCTBHUS CHUJI MOJEKYISPHOTO

MIPUTSHKCHUS
JIBKEHWE 1 B3AVMOJIEMCTBUE TEJI
31 Mexanuueckoe JBUKEHHE. PaBHOMEpHOE M HEPABHOMEPHOE
JBUKEHUE
39 Ckopocts. CpenHsAsi CKOPOCTb IpU HEPABHOMEPHOM

JABHWKCHUMH. Pacuér IMYyTU U BPECMCHU JIBUIKCHUA

3.3

SIBnenune mHepuuu. 3aKOH UHEpUUU. B3aumoseiicTBue Ten Kak
MPUYMHA U3MEHEHHUs CKOPOCTHU JIBMKEHHUs Tell. Macca Kak mepa
WHEPTHOCTH TeJa

3.4

IInoTHOCTH BelecTBa. CBs3b IUIOTHOCTH C KOJHMYECTBOM
MOJICKYJI B €IUHUIIC 00BéMa BCHOICCTBA

3.5

Cuna Kak XxapakTepUCTHKa B3aUMOJEHCTBUS TeN

3.6

Cuna ynpyroctu u 3akoH ['yka. MI3mepeHue cuibl ¢ TOMOIIBIO
JUHaAMOMeETpa

3.7

SIBnmenue TAroTeHMs M cuia Tsokectd. CHia TSKECTH Ha
npyrux miaHerax. Bec Temna. HeBecomocts

3.8

Cuna tpenus. TpeHue CKoJIbXKEHUsI U TpeHUE Mokos. TpeHue B
NPUPOJIE U TEXHUKE

3.9

CrnoxxeHHe CuJI, HalmpaBJICHHBIX 110 OJHOM MPSIMOH.
PaBHOneicTBYIOmMAsA CHIT

3.10

[TpakTyeckue paboTHI:

OmnpezenieHUe CKOPOCTH PaBHOMEPHOTO JBM)KCHHS (IIapuKa B
YKUJIKOCTH, MOJICJTA AJICKTPUYECKOTO aBTOMOOUJIS M TaK Jajee).
OmnpezeneHne CpeaHEH CKOPOCTH CKOJIbXKEHHS OpycKa WM
IIapyuka M0 HAKJIOHHOHW IUTOCKOCTH. OrnpeeneHne NMI0THOCTH
TBEpAOro Ttena. ONBITH, JAEMOHCTPHUPYIONIME 3aBUCHMOCTD
pacTspkeHus (1edopManyu) MPY>KHUHBI OT MPUIIOKEHHON CHJIBI.
OnbIThl, JEMOHCTPUPYIOIIME 3aBUCUMOCTb CHJIBI  TPEHUS
CKOJIB)KCHHMSI OT Beca Tela M XapaKTepa COMPUKACAIOIIUXCS
MMOBEPXHOCTEN

3.11

®usnueckue SBJICHHUS B MPUPOJE: HNPUMEPbl IBHKECHHUS C
pa3sIMYHBIMUA CKOPOCTSMH B JKMBOM W HEXKUBOM INPUPOAE,
JIEICTBUE CUJIBI TPEHUS B IPUPOJE U TEXHUKE

3.12

TexHuyeckue yCcTporucTBa: JTMHAMOMETP, MOIIIUITHUKI

JIABJIEHUE TBEPJIBIX TEJI, )KMJIKOCTEN M TA30B

41

HaBnenne TBEpmoro Tena. CnocoObl  yMEHBIIEHUS U
YBCINYCHHUA OaBJICHUA

4.2

JlaBmenne ra3za. 3aBHCUMOCTh JaBjCHHS Ta3a OT 00BEMA,
TeMIepaTypbl




4.3

[lepenaua naBneHus TBEPABIMU TEIAMHU, )KUIKOCTIMU U Ta3aMHu.
3axoH Ilackansa. [TueBMaTHYECKIE MAIIMHEI

4.4

3aBUCHUMOCTH JaBJIICHUS KUOAKOCTHU oT TITY! OMHEI.
['unpocratnuecknit  mapamokc. CooOmarmuecs: — COCY/IbI.
FI/II[paBJ'II/I‘-IeCKI/I € MEXaHNU3MBbI

45

Atmocdepa 3emmm u atmMocdepHoe AaBieHue. [IpudHHBI
CYILISCTBOBAHMS  BO3AYIIHONH  oOomouku  3emiu.  OmbIT
Toppuuennu. 3aBUCUMOCTh aTMOC(EpPHOrO JaBJICHHUS OT
BBICOTHI HAJl YPOBHEM MOPSI

4.6

N3mepenne atmocdepHoro  maBieHus.  [IpuGopsr  auns
HU3MepeHUst aTMOC(HEPHOTO JTaBICHUS

4.7

JleiicTBHE KMAKOCTM M Tra3a Ha IMOrPYKEHHOE B HHUX TEJO.
BritankuBaromas (apxumenoBa) cuiia. 3aKkoH Apxumena

4.8

[InaBanue Ten. Bo3nmyxonnaBanue

4.9

[IpakTueckue paboTHI:

UccnenoBanue 3aBUCHMOCTH Beca Tella B BOAE OT 00bEMa
MOTPYKEHHOW B JKMAKOCTh 4Yactu Tenma. OnpeneneHue
BBITAJIKUBAIOIICH CHJIBI, IEHUCTBYIOUIEH Ha TENO, MOrpPyKEHHOE
B XKUJKOCTh. [I[poBEepKa HE3aBUCUMOCTHU BHITAJIKUBAIOIIEH CUJIBI,
JNIEUCTBYIOIIEH HA TEJO B KUIKOCTH, OT Macchl Teya. OMbITHI,
JEMOHCTPUPYIOIINE 3aBUCUMOCTh  BBITAJIKUBAIOLIEH  CHUJIBI,
JNEUCTBYIONIEH Ha TENO B )KUJIKOCTH, OT 00bEMA MOTPYKEHHOMN B
JKUJIKOCTh 4YaCTU Tela © OT IUIOTHOCTU  KUJKOCTH.
KoncTpynpoBanue apeoMeTpa WM KOHCTPYMPOBAHUE JIOAKU U
onpeneneHne €€ rpy30noabEMHOCTH

4.10

dusuueckue sABJICHUS B Impupoac: BIIMAHUC aTMOC(i)epHOFO
JaBJICHH Ha JKUBOM OpraHu3M, IIJIaBaAHUEC pBI6

411

TexHuueckue YCTpOMCTBA: coobmiarouuecs COCybl,
YCTPOMCTBO BOJAOIPOBOAA, FUAPABINYECKAN IIPECC, MAHOMETD,
OGapoMeTp, BBICOTOMED, IOPLIHEBON HACOC, APEOMETP

PABOTA, MOIIIHOCTD, SHEPI' 1A

5.1 Mexanndeckast pabota

5.2 Mexannyeckas MOIIHOCTh

53 [IpocThie MeXaHU3MBI: pblUar, OJOK, HAKIOHHAs TUIOCKOCTB.

' [TpaBuIIO0 paBHOBECHSI phIyara

5.4 [TpuMeHeHue npaBuia paBHOBECHUS pbluara K OJIOKY
«3omotoe TmpaBWIO» MexaHuKH. KodpdumumeHT moae3Horo

5.5 NecTBUST MeXaHU3MOB. [IpocTele MeXaHu3Mbl B OBITY U
TEXHUKE

5.6 [ToTeHunanbHasi SHEPruy Tea, MOAHATOrO Haa 3eMIIEN

5.7 Kunernueckas sueprus




58 [lonmnast wmexanwdeckass »dHEprus. 3aKOH U3MEHEHUs U
' COXpaHEHUS] MEXaHUYECKOW YHEPTrUU
[TpakTuyeckue paboTHI:
Ompenenenue padOThl CHIIBI TPEHHs] TIPU PAaBHOMEPHOM
59 JNBIDKEHWW  Tella 1O  TOPU3OHTAILHOW  TOBEPXHOCTH.
' Uccnenosanue ycnoBuil paBHoBecus pbryara. M3zmepenue KII/]
HaKJIOHHOW  IUIOCKOCTH. [3ydyeHue 3akoHa  COXpaHEHHUs
MEXaHUYECKOU SHEPruu
5.10 ®usHuecKue SBICHNS B IPUPOAE: PhIYaru B TEJIC YEIOBEKa
TexHuueckne  YCTpPOMCTBA: phIuar, MOABWXHBIA |
511 HEMOJIBY)KHBIA ~ OJIOKM, HAKJIOHHAsl TUJIOCKOCTh, TMPOCTHIC
MEXaHU3MBI B OBITY
8 KIIACC
Kon Kon
IIpoBepsiemMble 3J1€eMEHTHI COAEPKAHUS
pa3iena  3JieMeHTa
TEITJIOBBIE ABJIEHUA
OCHOBHBIC TOJIOKEHUS MOJIEKYJIIPHO-KUHETUYECKOH TEOpHUH
6.1 CTpoeHHsl BemecTBa. Macca W pa3mepbl MoJiekyid. OTBITHI,
' MTOATBEPKAAIOTINE OCHOBHBIC MTOJIOKEHUS
MOJIEKYJIIPHOKHWHETUYECKON TeOpuun
6.2 Mopnenu TBEPAOro, KHUAKOTO M Ta3000pa3HOTO COCTOSHUM
' BemectBa. Kpucrannuueckue u amopdHbie Tena
6.3 OOBsICHEHHE CBOWCTB Ta30B, XUAKOCTEH M TBEPIBIX Tel Ha
' OCHOBE MOJIOKEHUI MOJIEKYJISIPHOKUHETUYECKON TEOPUHU
6.4 CMauuBaHue U KalWUIIPHBIE SBJIECHUS
6.5 TemnoBoe pacmpeHue 1 cKaTue
6 6.6 Temmneparypa. CBs3b TEMIIEPATYPbl CO CKOPOCTHIO TEIJIOBOTO
' JBUKEHUS YaCTULL
6.7 Buytpennsis sHeprusi. CnocoObl HU3MEHEHHUsT BHYTpPEHHEH
' SHEPruM: TeIUIonepeaavya u CoBepIIeHne padoThl
6.8 Bugpl  temmonepenauu:  TEMUIONPOBOJHOCTh,  KOHBEKIIHS,
U3IydeHHe
6.9 KonngecTtBo TenmyoTH. Y AenbHAS TEIJIOEMKOCTh BEIISCTBA
6.10 TennoobMmeHn u TemnoBoe paBHOBECHE. YpaBHEHHE TEIMJIOBOIO
' OanmaHca
6.11 [InaBneHne W OTBepACBaHWE KPUCTALINYECKUX BEIIECTB.
' VYaenbHas TEMIOTA TUIABJICHUS
6.12 [TapooOpa3oBanne u koHaeHcauus. Mcmapenue. Kumnenue.




VnenbHas TEIUIoTa napoo0pa3oBaHuUs. 3aBUCUMOCTh
TEMIIepaTyphbl KHIICHHUS OT aTMOC(PEPHOTO JTaBICHUS

6.13

BnaxxnocTs Bo3nyxa

6.14

DHeprust TOIJIMBA. Y AelIbHasl TeII0Ta CropaHus

6.15

[Tpunnunsr pabotel TemnoBbix asurarenei KIIJ[ TtemnoBoro
aBuratensd. TeruioBble JBUraTelyd M 3allUTa  OKpYXKaroUlen
cpensl

6.16

3akoH COXpaHCHUA W TNPCBpallCHUSA OHCPIrurl B TCIIJIOBLIX
nporeccax

6.17

[IpakTueckue paboTHI:

OnpITel 110 OOHAPYXKEHUIO ACWCTBUSA CHUJ MOJEKYJSPHOTO
HNPUTSKEHUSL.

OnBbITHl 11O BBIPAIMBAHUIO KPUCTAJIJIOB ITOBAPEHHOW COJIU
WM caxapa.

OnpiTel MO HAOIIOACHHUIO TEIUIOBOTO PACIIMPEHUS Ta30B,
JKUAKOCTEN U TBEPABIX TEN.

Omnpenenenue naBneHus Bo3ayxa B OajioHe IIPHULIA.

OnbIThl, JAEMOHCTPUPYIOIIME 3aBUCHMOCTb  JaBJICHUS
BO3/yXa OT ero 00bEMa 1 HarpeBaHus UM OXJIAXKICHUS.

[IpoBepka ruUMOTE3bl JIMHEMHOW 3aBUCUMOCTH JJIMHBI
cTojNOMKa KUAKOCTH B  TEPMOMETPUYECKOH TpyOke OT
TeMIepaTyphbl.

HaGmonenne wm3MeHeHHs BHYTPEHHEH SHepruu Tena B
pe3yJibTaTe Terjonepenayu U padboThl BHEUTHUX CHIL

HccnenoBanue sBiieHUs TemiIooOMeHa MpPU CMEUIMBaHUU
XOJIOJHOM U TOpsYEr BOJBIL.

OmnpeneneHne KOJIMYECTBA TEMJIOTHI, MOJIYYEHHOIO BOJOU
IIPU TEMIO00MEHE ¢ HArPEThIM METaJTMY€CKUM LUIHHIPOM.

Omnpenenenue yienbHON TEIOEMKOCTH BEIIECTBA.

Hccnenosanue nporecca ucnapeHus.

Onpenenenne OTHOCUTEIbHOM BIaKHOCTH BO3yXa.

Onpenenenre yAenbHON TEIUIOTHI IIABJIEHUS JIbJIA.

6.18

dusznveckue sIBICHUS B IPUPOJIE: TOBEPXHOCTHOE HATHKEHUE U
KaWUIIpHbIE SIBJIEHUS B MPUPOAE, KPHUCTAIIBI B MPHUPOJE,
m3nydenue CosHIla, 3aMep3aHue BOJAOEMOB, MOPCKHUE OpPU3BI;
0o0pa3oBaHME POCHI, TyMaHa, HHEsl, CHEera.

6.19

TexHnueckue YCTpOICTBA: KaIuJIsphl, IIPUMEPBI
WCIOJIB30BAHUS KPUCTAJIIOB, )KUAKOCTHBI TEPMOMETP, JAaTUUK
TeMIepaTypbl, TE€pMOC, CUCT€Ma  OTOIUJIEHHS  JIOMOB,
TUTPOMETPBI, TICUXPOMETp, IMapoBass TypOMHA, JBUTATEh
BHYTPEHHETO CrOpPaHUSI.

DJIEKTPMYECKUE U MATHUTHBIE ABJIEHUA




7.1

Onexrpuzanus Tell. J[Ba poaa 2JIEKTpUYECKUX 3aps0B

B3aumopeiictBue  3apspkeHHblx  Ten.  3akoH  Kynona
7.2 (3aBHCHMOCTb CHJIBI B3aUMOJICUCTBHS 3apsSKEHHBIX T OT
BEJIMYHMHBI 3aPAJIOB U PACCTOSIHHS MEX]TY TEIAMH )
Onextpuueckoe noje. HanpspkEHHOCTD 3JEKTPUYECKOro IMOJIS.
7.3 [IpyHun  cynepno3uuMu  3JEKTPUYECKUX  Mojed  (Ha
KaueCTBEHHOM YPOBHE)
Hocuremu 3JIEKTPUYECKUX 3apsi0B. DJIeMEHTapHBIN
7.4 anekTpuueckuit 3apsan. Crpoenume artoma. [IpoBogHuKH U
JUDJICKTPUKH
7.5 3aKOH COXpaHEHHUs AIEKTPUUECKOr 0 3apaaa
76 DNeKTpUYeCcKuit TOK. VYcenoBus CYLLECTBOBAHMS
' ANEKTPUUYECKOr 0 TOKA. VICTOUHUKH MOCTOSIHHOTO TOKa
77 JleficTBUS DIIEKTPUYECKOr0 TOKa (TEIJIOBOE, XHMHUYECKOE,
' MarHuTHOE). DIEKTPUUECKUNA TOK B KUIKOCTAX M razax
7.8 Onextpuyeckas uenb. Cuia Toka. DIEeKTpUYeCKOoe HalpshKeHHe
79 ConpoTuBiieHHE TPOBOAHUKA. YIIETbHOE COMPOTUBIICHUE
' BEI[ECTBA
7.10 3akon Oma JJ1s1 yyacTKa 1enu
7.11 [TocnenoBarenpHOE U MapajuieIbHOE COSTMHEHNE TTPOBOHUKOB
712 PaGota u MOLIHOCTH AMEKTPUYECKOrO TOKa. 3akoH J[oyms —
' Jlenna
713 DNEeKTPUYECKUE e U MOTPEOUTENN IIEKTPUUECKOW IHEPruu
' B ObITy. KOpOTKOE 3aMbIKaHHE
714 [TocTossHHbIe ~ MarHWTHL. ~ B3auMopeicTBME  MOCTOSHHBIX
' MarHuTOB
715 MarauTtHOe nojie. MarHuTHOE o€ 3eMIIM U €r0 3HAYEHUE UL
' KU3HH Ha 3emiie
716 OneiT Opcrena. MarHuTHoe I0JI€ 3JIEKTPUYECKOTO  TOKA.
' [IpumeHeHue 31eKTPOMarHuTOB B TEXHUKE
JleficTBUE MarHMTHOrO IOJI HAa MPOBOJHUK C TOKOM.
717 DONeKTpOoABUTATENh  MOCTOSHHOTO  ToKa. Vcmomb3oBanue
' NEKTPOJABUraTEIe B TEXHUYECKUMX YCTPOWCTBAX M Ha
TpaHCIOpTe
718 OnbiTel @apazges. SIBaeHHE SJISKTPOMATHUTHOM WHIYKIIUH.
' I[Mpasuio Jlenna
Onextporenepatop. CnocoObl TOMYYEHUS  DIIEKTPUYECKON
7.19 SHEpruu. DJEKTPOCTAHLIMKM Ha BO300HOBISEMBIX HCTOYHUKAX
SHEPTrUu
790 [IpakTueckue paboTHI:

OmnEITH 110 Ha6J'HOJICHI/II-O QJICKTPpU3AalUU TCII I/IH)IYKL[I/IGﬁ " 1pu




COIPUKOCHOBEHUHU.
HccnenoBanuve neicTBUS AIEKTPUUECKOTO MO Ha TPOBOJAHUKHU
U AUDJIEKTPUKH.

CO6opxka u mpoBepka paboThl ATEKTPUIECKON LEMH MTOCTOSHHOTO
TOKA.

N3Mmepenue u perynupoBaHue CUJIbI TOKA.

N3Mepenune u perynupoBaHue HapsKCHUS.

UccnenoBanue 3aBUCHUMOCTH CHJIBI TOKa, HAYLIErO YEpPeE3
pPE3UCTOpP, OT CONPOTUBIICHHS PE3UCTOPAa M HANPSHKEHUS Ha
pe3ucTope.

OnpIThI, JAEMOHCTPUPYIOUIME 3aBUCUMOCTb 3JIEKTPUUYECKOTO
COIPOTUBJIEHUSI MPOBOJAHUKA OT €ro JJUHBI, IUIOLIAJAN
MONEPEYHOr 0 CEYEHHS U MaTepuala.

IIposepka IpaBUIIa CIIOJKECHUS HaIpsHKEHUI npu
MOCJIEIOBAaTEIbHOM COEIMHEHUHU JBYX pe3uctopoB. [IpoBepka
npaBuja JJisi CWIbl TOKAa MPU MapauIeIbHOM COEIUHEHUU
pesuctopoB. OmnpeneneHue pabOTHl SIEKTPUYECKOTO TOKa,
uayumero  yepes  pesucrop.  OmpeneneHne  MOIIHOCTH
ANEKTPUUECKOr0  TOKa,  BBIAEISEMOM  Ha  pe3UCTOpe.
WccnenoBanue 3aBUCUMOCTHM CHIJIBI TOKa, HWIYIIETO uepes
JAMIIOYKYy, OT HamnpsbkeHus Ha Hed. Omnpenenenue KII
HarpeBarens. MccienoBaHue MarHUTHOIO — B3aMMOJIEWCTBUS
IOCTOSIHHBIX ~ MAarHuToB.  M3ydeHWe  MarHUTHOrO  IOJIA
MOCTOSTHHBIX MArHUTOB TPU WX OOBEIUHEHHHM M pa3ieieHUHU.
Uccnenoanue neiicTBus 3JIEKTPUUECKOrO TOKA HA MarHUTHYIO
crpenky. OnbITbl, JAEMOHCTPUPYIOUIME 3aBUCUMOCTH CHJIBI
B3aUMOJICHCTBUS KaTyIIKA C TOKOM U MarHUTa OT CUJIbI TOKa U
HampaBJeHUs] TOKa B  Kartymke. M3ydyeHue jaelcTBug
MarHUTHOTrO MOJIsI HA IPOBOJHMK ¢ TOKOM. KoHcTpynpoBaHue u
u3ydeHue paboTel dyekTpoaBuratens. Msmepenme  KIIJ]
AJEKTPOJABUTATEIbHON YCTAaHOBKU. OMBITHI MO HCCIEIOBAHUIO
SIBJIGHUS ~ DJEKTPOMArHUTHOM  MHIAYKLUMH:  HUCCJIEIOBAaHME
M3MEHEHUH 3Hau€HUsl U HAlIPaBJICHUS MHAYKIIMOHHOT O TOKa

@u3n4ecKue S[BJCHUS B NPUPOJE: DJIECKTPUUECKUE SIBJICHUS B
atMocepe, SIEKTPUYECTBO JKUBBIX OpPraHW3MOB, MAarHUTHOE

721 nosie 3emun, Aperd MOMOCOB, POJb MAarHUTHOTO IIOJS IS
KU3HM Ha 3emiie, ITOJIIPHOE CUsTHUE
TexHuueckue yCTpOMCTBA: 3JIEKTPOCKOTI, aMIepMerp,
BOJBTMETP, PpEOCTAT, CUYETYUK DJIEKTPUUECKOM DHEPruu,
799 AIEKTPOOCBETUTENBHBIE prOOPHI, HarpeBaTeJbHbIE
' AIIEKTPOTIPHUOOPHI (mpuMepsI), 3JIEKTPUYECKUE
MIPEeIOXPaHUTEIH, 3JIEKTPOMArHHT, 3NEKTPOJBUTATEb

MMOCTOSAHHOI'O TOKA, 'CHCPATOP IMOCTOAHHOI'O TOKA




9 KIIACC

paf;):na Kon snemenrta [IpoBepsiembie 3JIEMEHTHI CONEPIKAHUS
MEXAHWYECKUE SIBJIEHU A
81 Mexannueckoe JaBkKeHHe. MarepuanbHas Touka. Cucrema
' oTcuéra
8.2 OTHOCUTEIBHOCTh MEXaHUYECKOT'O JBUKCHHSI
8.3 PaBHOMEpHOE NpsMOJIMHEITHOE ABUKEHNE
8.4 HepaBHoMepHOe mnpsiMosinHeitHOe nBkeHue. CpemHss U
' MT'HOBEHHAsl CKOPOCTb TeJia MPH HEPAaBHOMEPHOM JIBUKEHUU
8.5 Yckopenue. PaBHOYCKOpEHHOE MIPSIMOJIMHEWHOE JIBUKEHUE
8.6 CBoOoxHoe nnagenue. OneiTel [Namuiies
PaBHOMepHOE aBmKeHHE 1O OKpyxHoctu. [lepuon wu
8.7 gacTota oOpamenus. JluneiitHas W  yriioBas  CKOPOCTH.
IlenTpocTpeMHUTEIbHOE YCKOPEHNE
8.8 [Tepserii 3akon HeroTOHA
8.9 Bropoii 3akon HeroToHA
8.10 Tperuii 3axkoH HeroToHa
8.11 [IpuHUIMD Cynepno3uLuu CHI
8.12 Cuna ynpyroctu. 3akoH ['yka
8 8.13 Cuna TpeHUWs: CUJa TPEHUS CKOJBXKCHUS, CHJIa TPCHUS
' MOKOSI, IPYTHE BUBI TPCHUS
8.14 Cuna TsHKeCTH U 3aKOH BCEMUPHOT'O TATOTEHUS. Y CKOpEHHUE
' CBOOOJIHOTO Ma/ICHHSI
8.15 JBumxenne nmaHer Bokpyr Conxna. IlepBas kocmuueckas
' cKopocTh. HeBecomMocTh U meperpysku
8.16 PaBHOBecue marepraibHOM TOUKH. AGCOIIOTHO TBEPIOE TENO
8.17 PaBHOBecue TBEpAOro Tena C 3aKPEMIEHHOM  OCHIO
' BpaieHus. MomeHT cuiibl. LlenTp TsxecTn
8.18 Nmmynbce Tena. 3Menenne umnyiibea. UMIynbe critbt
8.19 3aK0H COXpaHEHHS UMITYJIbCa
8.20 PeakTuBHOE IBUXEHUE
8.21 Mexanndeckasi paboTa 1 MOIITHOCTh
8.9 PaGota cun TspKecTH, ynpyroctd, TpeHus. CBs3b DHEPruu U
' paboTHI
893 [ToreHuanbHass SHEPrUsl TeNa, MOJHATOrO HAJl TOBEPXHOCTHIO
' 3emim
8.24 [ToreHunanbHast SHEprus CKaToM NPY>KUHbI




8.25

Kunernueckas sHeprus. TeopeMa 0 KHHETHUYECKON SHEPTUH

8.26

3aKOH COXpaHEHUS MEXaHHYECKOW SHEepPruu

8.27

[TpakTyeckue paboTHI:

OmnpeneneHue cpeaHed CKOPOCTH CKOJIBXEHUS Opycka WM
JBIKEHMS IIApUKa I10 HAKJIOHHOM IockocTd. OmpeneneHue
YCKOpEHHUsl Tela IMpH PABHOYCKOPEHHOM JIBJKEHUHM  IIO
HAKJIOHHOM IINIOCKOCTH.

HccnenoBanne  3aBUCUMOCTM NYTM OT  BPEMEHM  IIpH
PaBHOYCKOPEHHOM JBUKEHUH 0€3 HayaJIbHOW CKOPOCTH.
[IpoBepka rumoTessl: €ciau NpU PaBHOYCKOPEHHOM IBUKEHUU
0e3 HauaJbHOW CKOpPOCTU IYTH OTHOCATCA Kak psiA HEUETHBIX
4yhcesl, TO  COOTBETCTBYIOIIME  TMPOMEXKYTKH  BpPEMEHHU
OJIMHAKOBBI.

HccnenoBanue 3aBUCUMOCTH CUIIbI TPEHUS CKOJIBXKEHUS OT CHUJIBI
HOpMaJIbHOr o JaBiieHus. OmnpeneneHne Kodp@uuueHta TpeHus
CKOJIb)KEHUS. Onpenenenue KECTKOCTU HPY>KUHBIL.
Omnpenenenne paboOThl CUJIBI  TPEHHs MNPU PABHOMEPHOM
JIBIDKEHUM  Tella [0  TOPU30HTAJIbHOHM  MOBEPXHOCTH.
Omnpenenenne paboOThl CUIIBI YIPYTOCTH IPH MOABEME Ipy3a ¢
UCII0JIb30BaHMEM HEMOIBUKHOIO M MTOABUKHOTO 0JIOKOB

8.28

dusnyeckne ABIEHHSA B npupoac: IMpUJIMBBEL U OTJIMBBI,
JBWXKCHHUC ITJIAHET ComHeuHoMt CHUCTEMbI, pCAKTUBHOC IBHUKCHHUEC
JKHUBBIX OPraHU3MOB

8.29

TexHuyeckre yCTpPOWCTBA: CIHMAOMETDP, NAaTUYUKU IIOJOKEHUS,
pPacCTOSIHUS U yCKOPEHUS, PAKETHI

MEXAHWYECKUE KOJIEFAHM S 1 BOJIHBI

KonebatensHoe  nBukeHue. OCHOBHBIE  XapaKTEpUCTHUKU

91 KOJIeOaHUI: IEPUOJ, YaCTOTa, AaMILTUTYAA
9.2 MareMatnueckuii W TNPYKUHHBIA MasiTHUKH. [IpeBpaiienue
' SHEPrUM NMpH KoIedaTeTbHOM JBUKEHUN
9.3 3aryxatomue kKonedanus. BoinyxxaeHHble Kosebanus. Pesonanc
Mexanuueckue BoJHbl. CBoWcTBa MEXaHUYECKUX  BOJH.
9.4 [IpogonbHble U MONepeuHble BOIHBL. J[JIMHA BOJHBI U CKOPOCTb
' eé pacmpoctpaHeHus. MeXxaHW4YecKue BOJIHBI B TBEPIOM Tele,
CECMHUYECKHUE BOJIHBI
9.5 3ByK. ['poMKOCTh 1 BbICOTa 3ByKa. OTpakeHHE 3ByKa
9.6 NHubpa3Byk U yabTpa3ByK
[IpakTHueckue paboTHI:
OmnpezneneHre 4acTOTH U Iepuoja KouedaH!il MaTeMaTHIeCKOTro
9.7 MasTHHKA.

OmnpezneneHne 4acTOThl M IEpUOAA KoOjeOaHUI NPYXKUHHOIO
MasiTHUKA




Uccnenosanue 3aBUCHUMOCTH nepuoja KosebaHuit
MOJBEIICHHOIO0 K HHUTU I'py3a OT IJIUHBI HUTH. MccienoBanue
3aBUCHMOCTH TepHOAa KOJICOAHWH MPYXHHHOT'O MasTHUKA OT
Maccel rpy3a. [IpoBepka He3aBHCHMOCTH Tepuoja KoleOaHui
rpy3a, MOJBEIIEHHOI0 K HUTH, OT Macchl rpy3a U KECTKOCTH
Npy>XUHBI. MI3MepeHne ycKopeHus: CBOOOIHOrO MaJeHUs
Oduspyeckre SABICHWS B TPUpOJE: BOCIHPUSATHE 3BYKOB
9.8 KUBOTHBIMM, 3EMJIETPSICEHHE, CEMCMHUYECKHE BOJIHBI, LIYHAMH,
9X0
99 TexHuueckHne yCTpOUCTBA: 9X0JIOT, HCIIOJIB30BAHUE YIIBTPA3BYKa
' B OBITY U TEXHHKE
DJIEKTPOMATHUTHOE ITIOJIE U DJIEKTPOMAI'HUTHBIE BOJIHBI
101 ONEeKTpOMarHuTHOE  MoJie.  DJIEKTPOMAarHUTHBIE  BOJIHBI.
' CBoiicTBa 3JIEKTPOMArHUTHBIX BOJIH
10.2 [Ikaya 37eKTPOMAarHUTHBIX BOJIH
10.3 DJleKTpoMarHuTHas npupoaa ceera. CKopocTb cBeta. BoinHOBbIE
' CBOIiCTBa CBETA
10 [IpakTuyeckue pabOTHI:
104 N3ydeHne CBOWCTB HJIEKTPOMAarHUTHBIX BOJH C TOMOIIBIO
MOOUITEHOTO TenedoHa
105 Ousuyeckre SBICHUS B TMPUPOJE: OHMOJIOTMYECKOe JeiCcTBHE
' BUMMOTO, YIBTPa(pHOIETOBOIO U PEHTI €HOBCKOT'0 U3Ty4eHUH
10.6 TexHuueckue ycTpoOICTBa: MCIOIb30BaHHE 3JIEKTPOMArHUTHBIX
' BOJIH JIJISl COTOBOM CBSI3U
CBETOBBIE ABJIEHUA
111 JlyueBast Mmonensb cBera. MicTouHuKM cBeTa
11.2 [IpsiMmonuHEHOE pacpOCTpaHEHUE CBETa
11.3 Ortpaxenue cBera. [Inockoe 3epkano. 3aKoH OTpa)KeHHUs CBETa
114 [Ipenomnenne cBera. 3akoH npenomieHus cBera. [lonHoe
' BHYTPEHHEE OTPaKCHHE CBETA
11.5 Jlunza. Xo nydyeli B IMH3E
11.6 Onrtuyeckas cucreMa oroanmapaTa, MUKPOCKOIIA U T€IIECKONa
11 117 I'maz  kak  onTuueckass  cucteMa.  biauzopykoctb U
' JaTbHO30PKOCTh
118 Paznoxenue Oenoro cera B cmekrp. Omnbitel HbroToHa.
' CrnoeHue CcrieKTpalbHbIX BETOB. J(ucnepcus cBeta
[IpakTHueckue paboTHI:
HccnenoBanue 3aBUCHUMOCTH yIja OTPAKEHUS CBETOBOTO
11.9 Jqyda OT yIJja HaJeHus.
H3yuenue XapakTepUCTUK H300pakeHUS TpeaMeTa B
IJIOCKOM 3epKalie.




HccnenoBanne 3aBHCUMOCTH yIJIa MPEJIOMJIICHUSI CBETOBOTO
Jy4a OT yIJia NaJeHus Ha TPaHUIE «BO3AYX — CTEKIION.
[TonyueHue wu300pakeHU C TIOMOIIBIO COOMPAOIICH
JIMH3BL
Omnpenenenre GOKYCHOTO PacCTOSHUS M ONTUYECKON CHIIBI
coOuparomeit JTMH3BI.
OMnBITHI IO Pa3IOKEHUIO OENOro CBETa B CHEKTP.
OnbITBI O BOCHPHUATHIO I[BETAa TPEAMETOB IPH HX
HAOJIIOIEHUH Yepe3 IIBETOBbIE (PMITbTPHI
Ousnueckue sBieHUss B npupoxe: 3atMenus ComHna u JIyHsl,
11.10 [[BeTa TeJ, ONMTHYECKHEe sBJICHHS B arMmocdepe (uBer Heba,
pedpakuus, pagyra, MUPax)
11.11 TexHuueckue ycTpoicTBa: OYKM, Iepuckon, QoToamnmnapar,
' ONTHYECKHE CBETOBOJIbI
KBAHTOBBIE SBJIEHUA
121 Omneitel Pezepdopna m mnanerapHass mMozgenb atoma. Momenb
' atoma bopa
122 Hcryckanne ©  TOTJIOIIEHWE CBeTa aroMoM. KBaHTEHIL
' JluHeHYaThIe CIIEKTPHI
12.3 PannoaktuBHOCT. Anb(a, 6eTa- 1 raMmMa-u3IydeHus
12.4 Crpoenue aToMHOro sjapa. HykioHHass Mogenb aTOMHOTO siApa.
' U30Tonb!
125 PagnoaxTtrBHBIE peBpameHus. [lepuon momypacnana aTOMHBIX
' auep
126 SlnepHbie peakuuu. 3aKOHBI COXpaHEHHUs 3apsIOBOrO U
' MacCcOBOT'0 YU CEl
12.7 OHeprus cBs3U aTOMHBIX s7ep. CBsA3b Macchl U 3HEPTUU
12 128 Peakuu cunTesa u aenenus saep. Mcrounuku sHepruu ConHia
' W 3BE3N
12 9 SnepHas sHepretuka. [leficTBHE paiMOaKTUBHBIX U3Jy4CHUM Ha
' JKHUBBIC OPTAHU3MBI
[TpakTryeckue pabOTHI:
Habmonenre CrouHbIX U IMHEHYaThIX CIIEKTPOB U3ITyYEHUSI.
12.10 HccnenoBanue TpPEeKOB: HM3MEpPEHHUE DHEPrUM  YaCTHIIBIIIO
TOPMO3HOMY TyTH (110 poTorpadusim).
H3mepenne pagnoakTHBHOTO (OoHA
dusnyeckue SIBJICHUS B NIPUPOLE: €CTECTBEHHBIN
1211 pPaaMOaKTHBHBI (OH, KOCMHUYECKHE JIydyd, pPaTAOAKTHBHOE
' U3JTydyeHUE MPUPOIAHBIX MHHEPAJIOB, ACHCTBUE PaJUOAKTUBHBIX
U3JTy4EHUI Ha OPraHU3M YeJIoBeKa
12.12 TexHuueckne yCTpOMCTBA: CIEKTPOCKON, WHJIWBUAYaJIbHBIN




J03UMETp, Kamepa Bunbcona




IMPOBEPAEMBIE HA OI'D 10 ®PU3UKE TPEBOBAHMUSA K
PE3YJBbTATAM OCBOEHUSI OCHOBHOM OEPA3OBATEJBHON
ITPOI'PAMMBI OCHOBHOI'O OBIIEI'O OBPA30BAHUA

Kon
NpoBePsIEMOro
TpedOBaHMS

IIpoBepsieMble TPeOOBAHUA K NMPeIMETHBIM pe3yJbTaTaM 0a30Boro
YPOBHSI 0CBOEHHUSI 0CHOBHOIi 00pa30BaTeIbHOI MPOrpaMMbl 0CHOBHOTO
o01ero oopazoBanusi Ha ocHoBe PI'OC

[Tonumanue ponu (U3UKKA B HAYYHOM KapTHHE MHpa; c(HOPMHPOBAHHOCTD
0a30BbIX IMPEJICTaBICHUH O 3aKOHOMEPHOM CBSI3M M IO3HABAEMOCTHU
SABIICHUH  TPUPOABI, O  POJIM  DKCIepUMEeHTa B  (QHU3UKE, O
cucTeMooOpasyromell poiau (U3MKKM B Pa3BUTUM E€CTECTBEHHBIX HayK,
TEXHUKU U TEXHOJOI'MH, 00 3BOJIONMM (PU3NUYECKUX 3HAHMM U UX POJIU B
LIEJIOCTHOM €CTECTBEHHOHAYYHOW KapTHMHE MHUpa, O BKJAAE POCCUHCKUX U
3apyOeXHbIX YUEHBIX-(U3UKOB B pa3BUTHE HayKH, OOBSICHEHUE MPOLECCOB
OKPY’KaIOILEro MUpPa, Pa3sBUTHE TEXHUKU U TEXHOJIOIUI

3HaHUS O BHJAX MaTepuu (BEIIECTBO M I0JIE), O JBUKEHUHM KakK criocode
CYLIECTBOBAHMSI MaTepuu, 00 aTOMHO-MOJIEKYJSIPHOH TEOpHUH CTPOECHHUS
BEIECTBA, O (PU3UYECKON CYIIHOCTU SIBJICHUNU MPUPOALI (MEXaHUYECKHUX,
TEMJIOBBIX, 3JIEKTPOMAarHUTHBIX U KBAHTOBBIX); YMEHHE Pa3MyaTh SIBICHUS
[0 ONHCAHHWIO HX XapaKTEPHbIX CBOHCTB M Ha OCHOBE OIIBITOB,
JEMOHCTPUPYIOIIUX JaHHOE (PU3NYECKOE SIBJICHHE, YMEHHE pacllo3HaBaTh
MpOSIBJIEHHE HW3YYEHHBIX (U3NYECKUX SBIECHUI B OKpyXarolleM MUpe,
BBIJIEJISIS] MX CYIIECTBEHHbIE CBOMCTBA (ITPU3HAKK)

Bragenne oCHOBaMM INOHSATHMHOIO ammapara U CHMBOJIMYECKOIO SI3bIKa
(GU3UKH M HCIONB30BAaHUE WX JUJISI PEHICHUs y4eOHBIX 3ajad; yMEHHUe
XapakTepu3oBaTh CBOMCTBa Tei, (QU3UYECKHE SBJICHHUS U TPOILECCHI,
UCIONB3Ys GyHIAMEHTAJIbHBIE M SMIIMPHYECKUE 3aKOHBI

VYMenne OnuchIBaTh HN3Y4YCHHBIC CBOMCTBaA TE€l H (I)I/I?:I/I‘-ICCKI/IC SIBJICHHUA,
HCIIOJIb3Yys (I)I/I3I/I‘-I€CKI/IC BCJIIMYUHBI

Brnanenue ocHOBaMHM METO/IOB HAyYHOrO MO3HAHHS C YUETOM COOIIOACHUS
paBuJI 6€30MacHOr0 Tpyaa: HabmroAeHne (PU3HYECKUX SIBICHUNA:

YMEHHE CaMOCTOSITEIbHO COOMpaTh SKCIEPUMEHTANbHYIO YCTaHOBKY U3
JaHHOTrO Habopa 00OpYyIOBaHUS MO WHCTPYKIMHU, OMHCHIBATH XOJ| OIbITA U
3aMUCBHIBATh €r0 Pe3ylbTaThl, (GOPMYIUPOBATH BHIBOJIBI,

MPOBEIACHUE TPSIMBIX M KOCBEHHBIX H3MEpEHUN (U3MUECKUX BEIUYHH:
yMEHUE  IUIAHUpPOBaTh  HU3MEPEHUs, CaMOCTOSITEIILHO cooupaTth
JKCIIEPUMEHTAIBHYI0 YCTaHOBKY I10 HMHCTPYKLMH, BBIYHMCIISITH 3HAYEHUE
BEJIMYMHBI U aHAIM3UPOBATH MOJYYEHHBIE PE3YyJIbTATHI C YYETOM 3aJaHHOU
MOIPEIHOCTH PE3YJIbTATOB U3MEPEHUN;

MpOBEJICHNE HECJIOXKHBIX AKCIEPUM EHTAIbHBIX HCCIIeIOBaHU;
CaMOCTOATENILHO COOMpaTh AKCIIEPUMEHTAILHYIO YCTAaHOBKY W MPOBOJUTH
HCCIIEIOBAHUE 0 MHCTPYKUUM, MPEACTABISATh MOJTYyUYEHHBIE 3aBUCUMOCTH




¢u3nyecKkux BEIUMYMH B BHJAE Tabmul M rpadUKoOB, YYUTHIBATH

INOrp€HOCTH, ACJaTh BBIBOALI 110 PE3YyJIbTaTaM UCCIICAOBAHUA

[TonumaHue XapaKTEpHBIX CBOMCTB (U3MUECKUX MOAesel (MaTepuaibHas
TOUYKa, aOCOMOTHO TBEPAOE TEJIO, MOJEIU CTPOCHHUS Ta30B, KHAKOCTEH U
TBEPABIX Tel, MJaHETapHas MOJENIb aToOMa, HYKJIOHHAs MOJEIb aTOMHOI'O
A7pa) U yMEHUE MPUMEHATh UX 11 00bsICHEHUS! GU3NIECKUX MTPOLIECCOB

YMeHue o0bsACHATH (U3MUECKUE MPOIECCHl M CBOWCTBA TEJ, B TOM YHCIIE U
B KOHTEKCTE€ CHUTyalud IPaKTUKO-OPUEHTHPOBAHHOIO Xapakrepa, B
YaCTHOCTH, BBIABIIITH IPUYMHHO-CIICJCTBEHHBIE CBA3H U CTPOUTH
OOBSICHEHHE C ONOpOM Ha H3yYEHHBbIE CBOMCTBA (PU3MUECKUX SBJICHUH,
(bu3UecKue 3aKOHBI, 3aKOHOMEPHOCTH ¥ MOJIEIN

VYMeHue pemaTh pacuérHble 3a1aun (Ha 6a3e 2 — 3 ypaBHEHUI), UCIOJIb3Ys
3aKOHBI U ()OPMYJIbI, CBA3bIBAIONINE (QU3NUECKHE BEIUUYMHBI, B YACTHOCTH,
3alliChIBaTh KPATKOE YCIIOBUE 3a/layd, BBISABIIATH HENOCTAIOLIME JAaHHBIE,
BbIOMpaTh 3aKOHbl M (opMyisbl, HeoOXomumble [UId €€ peleHwus,
UCIOJb30BaTh CIPAaBOYHBIE HAHHBIE, NPOBOJUTH PACUETBl U OLICHUBATH
PCaIMCTUYHOCTD IMOJIYYCHHOI'O 3HAYCHUSA (1)I/I3I/I‘ICCKOI71 BCIIMYMHBI; YMCHUC
OIpenensiTh Pa3sMEPHOCTh (PU3MUECKOM BEIMUYMHBI, IOJIY4YEHHOH mpu
peltennu 3agauu

YMeHne XxapakTepu30BaTh IPUHLMIIBI ICHCTBUS TEXHUYECKUX YCTPOMCTB, B
TOM 4HCIIe OBITOBBIX MPHUOOPOB, M MPOMBIIIJICHHBIX TEXHOJIOTUYECKUX
MPOIIECCOB O UX OMUCAHUIO, HCIOJB3Ys 3HAHUS O CBOWCTBAX (PM3UUECKHX
SIBIICHUH 1 He0OX0uMbIe (PU3MUECKUEe 3aKOHOMEPHOCTU

10

YMeHHe UCIoJIb30BaTh 3HAHUA O (PU3MUECKUX SIBJICHUSX B IOBCEIHEBHOU
KHU3HU 1751 obecriedyeHHs] 0e30MacHOCTH MpU OOpalleHuu C OBITOBBIMU
npubopaMu U TEXHUYECKHMHU YCTPOWCTBAMH, COXpPAHEHUS 3[0pOBBS H
COOJIIOZICHNS HOPM 3KOJIOTMYECKOro IOBEIEHHsI B OKpYXKarolleh cpene;
[IOHUMaHUE HEOOXOAMMOCTH HpPUMEHEHMs JOCTHXKEHMH ¢usnku u
TEXHOJIOTUH JUI pallMOHAIBHOIO HPUPOJIOI0JIb30BaHUS

11

OneiT moucka, npeoOpa3oBaHUs M IPEACTaBICHUS  HHPOpMALUU
Gbu3nYecKkoro  comepKaHus € HUCHOJB30BaHWEM  HMH(POPMAIMOHHO-
KOMMYHHUKATUBHBIX TEXHOJIOTHUH; YyMEHHE OI[€HUBAaTh JOCTOBEPHOCTb
MONy4YeHHOW HMHPOpPMAlMM HA  OCHOBE HMEIOIIUXCS 3HAHUH W
JOTIOJIHUTENIBHBIX HMCTOYHUKOB; YMEHHE MCIOJIb30BaTh MPU BBHIMOIHEHUU
y4eOHBIX  3aJaHUi HAYYHO-TIOMYJSIPHYIO  JHUTEpaTypy (U3UYECKOro
CoziepXaHusl, CIIPaBOYHbIE MaTepHAaIbl, pecypchl ceTu MHTepHeT; BlajeHue
0a30BbIMM HaBBIKAMH TPeoOpa3oBaHUs MHPOPMAIMU U3 OAHON 3HAKOBOM
CUCTEMBl B JpYryl; yMEHHE CO3[aBaThb COOCTBEHHBIC NHCHbMEHHBIC U
YCTHBIE COOOIIEHNUS Ha OCHOBE NH(OPMAIIH U3 HECKOJIBKUX UCTOYHHUKOB




HNEPEYEHD DJIEMEHTOB COAEPKAHUS, ITIPOBEPAEMBbIX HA OI'D
1O ®PU3UKE

K IIpoBepsieMblii 3JieMeHT CO/iepPKAHUS
on

1 MEXAHWYECKUE SABJIEHUA

11 Mexannueckoe nBmxeHne. MarepuanbHas Touka. Cucrtema orcuéra. OTHOCUTENBEHOCTh

JIBYDKECHUS

PaBHOMepHOE M HepaBHOMepHOe BIKeHHe. CpemHsis ckopocts. Dopmyna s
1.2 | Beumcnenus cpeanei ckopoctu: V = S/t

PaBHOMepHOG HpﬂMOJ’IHHCfIHOG JABHXXCHUC. 3aBUCHUMOCTh KOOpAWHATEHI TCJIa OT BpEMCHHU
B CJIyda€ paBHOMCPHOI'O HpﬂMOJ’IHHGﬁHOFO JABHXXCHUA

1.3 (1) =x,+vt

I'papuky  3aBUCUMOCTH OT BPEMEHM Ui NPOEKLIUU CKOPOCTH, IMPOEKIUU
IIEPEMELICHHUS], TyTH, KOOPAUHATHI IPU PABHOMEPHOM IIPSMOJIMHENHOM IBMKEHUH

3aBUCHMOCTh KOOpPAMHATBl Tela OT BPEMEHM B CIy4yae pPaBHOYCKOPEHHOI'O
MPSAMOJIMHEUHOr O JABUKECHHUS:

Sl =v,, #i+a,*

(] [

CDOpMy.]'II)I AJIg MPOCKIUHU MEPEMEHICHUA, MPOCKIHNU CKOPOCTH U MPOCKIUN YCKOPCHHUA
IIpHU PaBHOYCKOPCHHOM HpHMOJ’II/IHeI‘/'IHOM JABUXCHUMU:

2
14 'S]' (r] = Di}.T ' r+ﬁ']. ' % ?
U_\'('f)zuﬂ_\' +a, 1,

a.(f)=canst,

o] o]

2 2_5
Loy Uix “a, 8,

I'papuku 3aBUCUMOCTH OT BPEMEHM JJI NMPOEKLUUU YCKOPEHHUS, MPOEKIUU CKOPOCTH,
IIPOEKIMM IEePEMEIICHNUS, KOOPAMHATBHI IPU PAaBHOYCKOPEHHOM IIPSIMOJIMHEWHOM
JIBUKECHUH

CBobonnoe magenue. DopMyInbl, ONUCHIBAIOIIME CBOOOJHOE TMaJeHHE Tela Io
15 BEPTUKAIU (ABMKEHHE Tella BHU3 WJIM BBEPX OTHOCHUTEIILHO IOBEPXHOCTU 3EMIIH).
' ['padyiku 3aBUCHUMOCTH OT BpEMEHH ISl MPOEKIIMH YCKOPEHUS, MPOEKIIUN CKOPOCTH U

KOOPAHWHATEI ITPpH CBO6OI[HOM nmaaCHuu TCjia 110 BEPTHUKAJIN

CKOpOCTh pABHOMEPHOTO JIBMDKEHUS Tella TI0 OKPYKHOCTH. HampaBieHne ckopocTH.
1.6 | dopmyma s BBIUMCICHUS CKOPOCTH 4Yepe3 pPaguyc OKPYXKHOCTH U IEPHO
oOparnieHus:




LlentpocTpemuTenbHoe yckopeHnue. HanpapineHue eHTpOCTPEMUTENILHOTO YCKOPEHUSI.
dopmyiia 1151 BEIUUCICHUS YCKOPSHHUS:

2
_u
WR
dopmyia, cB3bIBAIOIIAs IEPUO] U YACTOTY OOpalIleHUs:
V= 1
T

Macca. I11oTHOCTh BeliecTBa. (DOpMYJ'Ia JJIA BBIYUCIICHU S IIJIOTHOCTH

_m

1.7 V
1.8 | Cuna — BekropHas ¢usznueckast BenuunHa. CIoKEeHUE CUI
1.9 | SBnenue unepuuu. I[lepssiii 3akon HproToHa
Bropoii 3akon HeloTOHA:
110| F=m-a
CoHanpaBiI€HHOCTb BEKTOPa YCKOPEHHS TeJla U BEKTOpa CUJIbL, IEHCTBYIOLIECH HA TEJI0
B3aunmoneiictBue ten. Tperuit 3akon HeroToHa:
111 F p —F1—>2
TpeHnue nokoss U TpeHUE CKoOJbxeHUs. DopMmysa IJsi BBIUUCICHHUS MOMIYIS CHIIbI
TPEHUS CKOJIbKEHUS:
F_=u-N
1.12 p =M
Hedopmanus tena. Yupyrue u Heynpyrue nedopmanun. 3akoH ynpyroit gepopmanuu
(3axoH I'yka):
1.13 F=k-Al
1.14 | BcemupHoe TAroTeHHE. 3aKOH BCEMUPHOI'O TATOTEHUS:




My -1,
F=Gg. 1 _2

'L
Cuna TspKecTH. Y CKOpeHHE CBOOOIHOTO MaIeHUs.

®opmyna 11 BBIYUCIEHHS CUIIbI TSDKECTH BOJIM3U MOBEpXHOCTH 3emin: F = mg.
JBmwxenne maner Bokpyr Connua. [lepBas kocmudeckas ckopocts. HeBecoMocTs u

Meperpy3ku

1.15

HNmnynbe Tena — BeKTOpHAs pu3ndeckas BENNIHHA.
p=mi

I/IMHYJ'II)C cucteMsl Tell. U3MeHenne HMITYJIbCA. I/IMHy.]'II)C CHIJIbI

1.16

3aKOH COXpaHEHUs UMITYJIbCa JUJIS 3aMKHYTON CHCTEMBI TEII:
D=0, i, U, =const

PeakTiBHOE nBUXKEHHE

1.17

Mexanuueckas padora. DopMyma 1uist BBIYUCIEHUS paOOThI CUJIBL:

A=Fsoosc

Mexannyeckas MOIIIHOCTD:

=24
I

1.18

Kunernueckas v moteHnagbHas sHeprus. @opMyna Jisl BBIYUCIEHUS! KHHETHIECKON
SHEPruH:

2
E M
2
Teopema o0 kuHeTHYECKOM 3Heprun. Popmyra s BBIYUCICHUS TOTEHIUAIbHOU
SHEPIr'UH TeNa, HOJHATOrO
Hag 3eMIIEi:

E,= mgh

1.19

Mexanudeckast SHEprus:
E=E;+E 2
3aKOH COXpaHEHUs MeXaHU4ecKoH sHepruu. Gopmysa Uil 3aKOHa COXpaHEHUs

MEXaHUYEeCKOW HEpruu B OTCYTCTBUE cuil TpeHus: E = const.
[IpeBpalieHre MEXaHUYECKOW SHEPTUU IIPU HATTMYUU CUIIBI TPEHHUSL.

1.20

[IpocTeie MexaHU3MBI. «30J0TO€ MPABUIIO» MEXAHUKH.
Peraar. MomentT cunsi; M - Fl.
YcnoBue paBHOBECHSI pbluara:




M +M +..=0
[TonByxHBIN 1 HenoaABMXKHBINA 010kK. KIT/] mpocThIX MEXaHU3MOB,

n= Anonesnas
A‘S&II:E‘IBEEHH

1.21

[aBnenue TBEpAOro Tena.
dopmya 111 BBIYUCICHHS 1aBJIEHUs TBEPIOTO Tea:
F
P=—5-
JlaBneHue rasa. ATMocepHoOe JaBICHUE.
I'mapocTaTnueckoe JaBjIeHUE BHYTPU KUIKOCTH.
®dopmya 1151 BBIYUCIICHUS 1aBJICHUS] BHYTPU JKUJIKOCTH:

p=pgh+p_,

1.22

3akoH [Tackans. ['mapaBnuyeckuii mpecc

1.23

3akoH Apxumena. @opmyna i onpeneneHus BBITAIKUBAIOIIEW CHIIbL, JEHCTBYOIIEN
Ha TeJI0, MOrpyKEHHOE B JKUJKOCTb UJIH ra3:

Fap =PEV

VYcnosue nimaBanms tena. [1naBanue Cya0B U BO3YyXOIlJIaBaHUE

1.24

Mexanudeckrne KoliebaHus. AMIUIMTYAA, TMEPUOA U YacToTa Konebanwmii. dopmya,
CBS3BIBAIOIAS YACTOTY M MEPUO KOIeOaHMii:

v=at
T

1.25

MaremaTuueckuii M INPYKUHHBIM  MasTHHKU. lIpeBpameHue »sHeprum 1npu
K0JIe0aTEeJIbHOM JIBUKEHUU

1.26

3aTyxa10H11/Ie KoJIeOaHusI. BBIHY)KI[CHHI)IG Kosiebanus. Pe3onanc

1.27

MexaHn4ecKHe BOJIHEL. HpOI[OJ'H:HBIe 1 MOICPCYHbIC BOJIHEI. I[J'II/IHa BOJIHBI U CKOPOCTH
pacmpoCTpaHEeHUS BOJHBIL:

h=v-T

1.28

3ByK. ['poMKkocTh M BbIcOTa 3ByKa. OTpa’keHHME 3BYKOBOM BOJIHBI Ha TPaHUIE ABYX
cpen. Mudpas3Byk u ynbpTpa3Byk

1.29

Ipaxmuueckue pabomul

N3mepeHne cpelHEN NIIOTHOCTH BEILIECTBA; aPXUMENLOBOU CUJIBI; KECTKOCTH MPYKHUHBL,
KOd(PPHUIMEHTa TPEHHSI CKOJIBKEHUS; paOOThI CHUIIBI TPEHHUS, CUIIBI YIIPYTOCTH; CpEIHei
CKOPOCTH JBIDKEHHUS OpyCKa IO HAKIOHHOM IUIOCKOCTH, YCKOpeHHs Opycka mpu
JIBIDKCHUHM 10 HAKJIOHHOW  IUIOCKOCTH; YacTOThl W  Tepuona  KonebaHuid
MATEeMaTHYECKOTO MasTHUKA; YaCTOTHI M MEepHOJa KoIeOaHU MPYyKUHHOTO MasiTHHKA;




MOMEHTa CHJIbI, JEHCTBYIOIIET0 HA pblYar; pabOoThl CHIIBI YIPYTrOCTH MPHU MOIBEME
rpy3a ¢ MOMOIIBIO HEMOABMKHOTO 0J10Ka; pabOThl CHIIBI YIPYTOCTH MPH MOABEME T'py3a
C IIOMOILBIO ITOABUKHOIO OJI0KA.

HccenenoBanue 3aBUCMMOCTH apXUMEIOBOM CHIIBI OT 00bEMa OTrpyKEHHON YacTu Telia
M OT IUIOTHOCTH KUJKOCTH; HE3aBUCUMOCTH BBITAJIKUBAIOLIEH CUJIBI OT MAacChl TEJIa;
CUJIbI TPEHUS CKOJIBXKEHHUSI OT CHJIBI HOPMAJIbHOIO JIABJICHUSA U OT poOja MOBEPXHOCTH;
CHJIBI YIPYT'OCTH, BO3HHUKAIONIEH B TMpPYXHHE, OT CTENEeHU AePOopMaIdi TPY>KUHBI,
YCKOpEeHUs: OpycKa OT yrja HaKJIOHa HamlpaBISIONIEH; mepruoaa (4acToTel) KojaeOaHui
HUTSHOTO MAasTHUKA OT JJIMHBI HUTH; TIEpUOAa KOJCOAHH MPYKMHHOT'O MAsTHUKA OT
Macchl rpy3a M KECTKOCTH MNPYKUHBI; HCCICHOBAHHE HE3aBUCHUMOCTH IIEpUOAa
KOJICOAHWI HHUTSIHOTO MasTHHKA OT Macchl Tpy3a. [IpoBepka ycloBUsi paBHOBECHs
pbluara

Qusuueckue A61eHUs 8 npupooe: TMPUMEPHI IBIKEHHUS C Pa3JIMYHBIMU CKOPOCTSIMH B
KUBOW U HEKHUBOU MPUPOJIE, 1eHCTBUE CUJIBI TPEHHSI B IIPUPOJIE U TEXHUKE, TPUITUBBI U
OTIIUBBI, ABMXKeHUE TaHeT CONHEYHOW CHUCTEMBl, PEAKTUBHOE JIBI)KCHHE >KHMBBIX

1.30 OpPraHHU3MOB, pblUuard B TeJle YEIOBEKAa, BIUSHUE aTMOC(HEPHOIro NaBJICHMUS Ha >KUBOMI
OpraHusM, IJaBaHUE pbIO, BOCHPHUITHE 3BYKOB JKUBOTHBIMH, 3EMJICTPSICEHUE,
ceificMUYecKue BOJIHBI, LIyHAMH, 9XO
Texnuueckue ycmpoucmea: CIUJOMETP, IaTYUKH TOJOXKEHHS, PACCTOSHUA H
YCKOpPEHUSI, TMHAMOMETD, OIIIUITHUKY, PAKEThI, pblYar, MOABUKHBINA U HEMOBUKHBIN

1.31| Onoku, HAKJIOHHAS TIOCKOCTb, IIPOCTHIC MEXaHU3MbI B OBITY, COOOIIAFOIIMECS COCYIBI,
YCTPOMCTBO BOAOMPOBO/A, THAPABIMYECKHM TPECcCc, MAaHOMETpP, OapoMeTp, BHICOTOMED,
MOPILIHEBOH HACOC, apEOMETP, IXO0JIOT, UCIOJIb30BAaHHUE YIbTPa3ByKa B OBITY U TEXHUKE

2 TEIIJIOBBIE ABJIEHUA
OCHOBHbIE TOJOXKEHHUSI MOJIEKYJSIPHO-KHHETUYECKOH TEOpHUH CTPOEHUS BEIIECTBA.

2.1 | Monmemn  TBEPAOro, OKUIKOIO M  Ta3000pa3HOTO  COCTOSHUH  BEIIECTBA.
Kpucranmmueckue u amopdHble Tena

59 JIBmxenue yactull BemiecTBa. CBA3b CKOPOCTH ABM)KEHMSI YaCTHUI[ C TeMIIEpaTypOU.

' BbpoyHoBckoe nBmwxkenue, mudysus

2.3 | CmaunBaHUWeE U KaIWUIIPHBIC SBICHUS

2.4 | TemioBoe pacHIMPEHUE U CKATHE

2.5 | TemnoBoe paBHOBECHE

26 Buytpennss sueprus. Pabota u tenionepenaya kak crmocoObl H3MEHEHHs] BHYTPEHHEH

' SHEPrUu

2.7 | Bwuasl Tennonepenayn: TEMIONPOBOAHOCT, KOHBEKIIHS, H3TydCHUE
HarpeBanue n oxnaxaenue ten. KonuuectBo TenaoTsl. YienbHas TEMI0EMKOCTb:

*8 1 o=em(ty-1)
3aKOH COXpaHEHUs SHEPruH B TEIJIOBHIX Mpolieccax. Y paBHEHHE TEIIOBOTro OaaHca:

291 0+0, +..=0

2.10 | Hcnapenue u KoHaeHcanus. M3MeHeHne BHYTpEHHEH PHEPTUU B MPOIECCEe UCTIAPEHUs




U KoHJeHcalu. Kunenue )xuakocTu. Y aenpHas Termiora napoodpasosanus: L = Q/m

2.11 | BnaxHOCTb BO3ayXa
[MnaBnenne u kpucramumsanus. M3MeHneHne BHYTpEHHEW SHEPrUM MPU IJIABICHUH U
KPUCTAJUTM3AIMH. Y IebHas TEIIOTA IJIaBICHUS:
212 0)
- m
513 BHyTpeHHSs1 SHEeprus cropaHus TOIUTMBA. YENbHAsl TEIUIOTa CrOPaHMs TOTUIMBA: (| =
' Q/m
2.14 | Tlpunnumnsl padoTsl TerioBbix asurareneii. KI1/] TemmoBoro qurarens
IIpakmuueckue pabomul
W3mepeHne ynenbHOW TEMIIOEMKOCTH METAJNIMYECKOro IIMJIMHApPA; KOJIMYecTBa
TEIJIOTHI, MOJYYEHHOTO BOAON KOMHATHOW TeMIiepaTtypbl (PUKCHPOBaHHOW Macchl, B
515 KOTOPYIO OIYIIEH HAarpeTblii LUJIMHIP; KOIUYECTBAa TEIJIOTHI, OTJAHHOIO HArpeThiM
' OUAJTMHAPOM, TTOCIIE OMMYCKAHHS €ro B BOJAY KOMHATHOW TEMIIEPAaTyphl; OTHOCUTEIbHON
BJIQYKHOCTU BO3/1yXa; yACJIbHON TENJOTHI NJaBiIeHUs Jbaa. McciaenoBanue n3MeHeHuUs
TeMIepaTypbl BOIBI TPHU PA3IWYHBIX YCIOBHSX; SIBJICHHS TEIUIOOOMEHAa Tpu
CMEUIMBAaHUH XOJIOHOW U TOpsiYel BOJBI; IIPOLIECCA UCITAPEHUS
Qusuueckue s61eHUs 8 npupode: TIOBEPXHOCTHOE HATHKEHUE U KAMMIUISIPHBIC SBICHUS
2.16 | B mpupoae, KpHCTaUlbl B mpuponae, uszmydeHue ConHIla, 3aMep3aHue BOAOEMOB,
MOpCKHUe Opu3bl; 00pa30BaHHUE POCHI, TyMaHa, MHEs, CHera
Texnuueckue ycmpoticmea: KanvuUSPbl, TPUMEPHI HCIOIH30BAHUS KPHUCTAIIOB,
2.17 | XKUAKOCTHBIA TEPMOMETp, JATUYUK TEMIIEpaTypbl, TEPMOC, CUCTEMa OTOILUICHUS JIOMOB,
TUTPOMETPHI, IICUXPOMETP, TapoBasi TypOMHA, IBUTATEIIh BHYTPECHHETO CTrOPaHUS
3 DJIEKTPOMATHUTHBIE SABJIEHU S
3.1 | Dmnexrpuzanus Ten. [[Ba Buaa dJIEKTPHUESCKUX 3aPsiIOB
3.2 B3aumoneiicTBue 3apsbkeHHBIX Tel. 3akoH Kynona
3.3 | 3aKoH coxpaHEHUSs JIEKTPUYECKOro 3apsaa
3.4 Onekrpuyeckoe moze. Hanpsok€HHOCTh  anektpuyeckoro  mois.  [lpuHiun
' CYIIEPIIO3ULIMH PIIEKTPUUECKUX MMOoJIeH (Ha KaueCTBEHHOM YPOBHE)
35 Hocutenn osnektpuueckux 3apagoB. JleiicTBHe  dIEKTpHUYECKOro  TMOdS  Ha
' areKTprueckue 3apsabl. [[pOBOAHUKY U JUAIEKTPUKU
ITocTOAHHBIN dNEKTpUYECKUM TOK. JIeHCTBUSA DIeKTpUdecKoro Toka. Cuima Toka.
3.6 | Hamnpsokenue.
I=qg/t,U=A/q
37 DIEKTPUIECKOE COMPOTUBIICHUE. Y IETbHOE JIEKTPUIECKOE COMPOTUBIICHUE:
' R=pl/S
3.8 3akon Oma 151 yuacTka aaekrpadeckoit menu: | = U/R
[TocnenoBaTenpbHOE COSAMHEHNE TTPOBOJHUKOB:
3.9

1, =1, U=U,+U,. R=R,+R,




HapanﬂenLHoe COCAMHCHHUEC ITPOBOAHHUKOB PaBHOI'O COTPOTHUBJICHUA:

U=Ug:I=1+I;R=2.
= = >

F

CMmenianHble COSAMHEHUS MPOBOTHUKOB

3.10 | PaGota u momHOCTB d5ekTprdeckoro Toka. A = Ult, P = Ul
3akoH J>xoyns — Jlenua:
3.11 0=1I 2 Rt
312 OmneiT Opcrena. MarauTHoe 1osjie NpsMOro MpoBOJAHKUKA C TOKOM. JIMHMM MarHUTHOH
' WHIYKIHN
3.13 | MaruauTHoOe 1oJjie TOCTOSHHOT' 0 MarHuTa. B3anMoelicTBUE MOCTOSIHHBIX MarHUTOB
3.14 | leiicTBHEe MAarHUTHOTO ITOJISI HA TPOBOJAHHUK C TOKOM
3.15 | Omnprtel Dapanes. SBiaeHUE dJIeKTpoMarHuTHOW HHAYKIuK. [IpaBuio Jlenma
Ilpakmuueckue pabomol
N3mepenne 37IeKTpUYECKOro COMPOTUBICHUSI PE3UCTOPA; MOITHOCTH 3JIEKTPUUIECKOTO
TOKA; pabOTHI 2JIEKTPUIECKOT0 TOKA.
HccnenoBanue 3aBUCMMOCTH CHIIBI TOKA, BOSHHMKAIOIIETO B MPOBOJIHUKE (PE3UCTOPHI,
316 JaMIo4yKa), OT HalpsKEHUsl Ha KOHIaX MPOBOJHUKA; 3aBUCUMOCTU CONPOTHUBIIEHUS OT
' JUIMHBl  TPOBOAHMKA, IUJIOM@AM €ro IOMNEpPEeYHOro CEYEHHs] U YAEJbHOIo
COINPOTHUBIICHUS.
[IpoBepka mnpaBuiia [ 3JICKTPUYECKOTO HANPSXKEHUS MPU  MOCIEI0BATEIbHOM
COCIMHEHUH TMPOBOJHUKOB; TIpaBWIa Uil CHJBl JJIEKTPUUECKOrO TOKa IpH
napajieIbHOM COEAMHEHUU TPOBOJHUKOB (PE3UCTOPHI U JIAMITOYKA)
Qusuyeckue sA6IeHUs 6 Npupoode: DICKTPUYECKHE SBIEHUS B  aTMocdepe,
3.17 | 2NEeKTpUUYECTBO JKMBBIX OPraHU3MOB, MAarHUTHOE TOJIe 3eMJIH, NIpei(d MOI0COB, POIh
MarHUTHOTO TIOJIS IS )KU3HH Ha 3eMJIe, TOJIIPHOE CUSTHUE
Texnuueckue ycmpotiicmea. 3IEKTPOCKON, aMIEepMETpP, BOJIBTMETP, PEOCTAT, CUETUHK
318 ANIEKTPUUYECKOW  DHEPruH, JJIEKTPOOCBETUTENbHbIE MNPUOOPBI, HarpeBaTeIbHBIE
' ANEKTPONPUOOPHl  (MPUMEPHI), AIEKTPUUECKUE MPEAOXPAHUTEIH, OSICKTPOMATHHUT,
AJEKTPOABUTATENH MOCTOSTHHOTO TOKA, T€HEPaTOP MOCTOSTHHOT'O TOKa
3.19 | DnexrpomarHuTHbIE BOJIHBL [1Ikana 31eKTpOMarHUTHBIX BOJTH
3.20 | JlyueBas mojenb cBeta. [IpsMonuHEHOE pacpoCTpaHEHUE CBETA
3.21 | 3akon oTpaxenwus cBera. [Lnockoe 3epkaio
3.22 | IlpenomiieHune cBeTa. 3aKOH MPEJIOMIIEHUS CBETA
3.23 | Hucnepcus cBeTa
394 JIunza. Xox nyueil B muH3e. DokycHOe paccTosiHME JMH3bL. ONTHYECKash CUJIA JIMH3bIL:
' D=1/F
3.25 | [I'na3 kak ontuyeckas cucrema. Onruyeckre npudopsl
396 Ilpakmuueckue pabomol

W3mepenue ONTHYECKOW CHIIBI COOHMparomiel JHH3BI, (OKYCHOTO pPacCTOSHUS




cobuparomiell JMH3bI (110 CBOWCTBY PaBEHCTBA pa3MEpoOB IpeaMeTa M HU300pa’keHus,
KOT'/Ia MPEAMET PacIioIoKEH B IBOHHOM (OKYyCe), TOKa3aTeJisd MPEITOMIICHUS CTEKIIA.
HccnenoBanue cBOMCTBAa M300paXKe€HUs, MOJYYEHHOI'O C MTOMOIIBI0 COOMparoIIeh
JIMH3bI; U3MEHEHHS (DOKYCHOT'O PACCTOSIHHS JIBYX CJIOKCHHBIX JIMH3; 3aBUCUMOCTH YIJIa
MPEJIOMJIEHHUS] CBETOBOT'O JIy4a OT yrJia MaJeHUsl Ha TPAHULIE «BO3TyX — CTEKIIO»

Qusuueckue asnenus 6 npupode. 3atMenusa Connna u JlyHbl, 1BeTa Tel, ONTHYECKHE

3.27
sByieHUs B atMmocepe (11BeT Heba, pedpakius, paayra, MUPax)
3.28 | Texuuueckue ycmpoticmea: 09K, NEPUCKOII, POTOANTIAPAT, ONTUIECKHE CBETOBO/IBI
4 KBAHTOBBIE ABJIEHUA
4.1 PagnoaktuBHOCTH. Anba-, OeTa-, ramma-usiydenus. Peakiuu ansda-u 6era-pacnanga
4.2 | Omnbitel Pesepdopaa mo paccesuuto anbpa-dactuil. [lnanerapras Moaenb aToma
4.3 | CocraB aromHOro sizpa. M3oronst
4.4 | Tlepuon momypacraga aTOMHBIX SiIep
45 | Slnepuble peakuu. 3aKOHBI COXpaHEHHS 3apsIOBOI0 M MaCCOBOT'O YHCE
Qu3zuueckue s8IeHUsL 8 NPUPOOde: ECTECTBEHHBIM PaIMOAKTUBHBIN (OH, KOCMHUECKUE
4.6 | nyuu, paMOAKTHBHOE M3JIY4YCHUE IMPUPOJHBIX MHUHEPAJIOB, NEHCTBUE PaOAKTUBHBIX
U3JIy4CHUI Ha OPraHU3M YeJIoBeKa
47 Texnuueckue ycmpoticmea: CHEKTPOCKOI, WHIMUBUAYAIbHBIA TO3MMETP, Kamepa

BI/IJ'IBCOHa, AACpHAasA SHEPIr €THKA




YYEBHO-METOANUYECKOE OBECIIEYEHUE
OBPA3OBATEJIBHOI'O ITPOLIECCA

OBA3ATEJIBHBIE YUYEBHBIE MATEPUAJIBI U151 YYEHUKA

» dusuka: uHXXeHepsl Oyayiiero: 7-i Kiacc: yriiyOJIeHHbINH YPOBEHB: YUeOHUK: B
2-x dactsx; 1-e uznanue bemara B.B., Boponnosa H.U., Jlomauenkos M. A. u ap.;
nox penakiueii [Tanedparnera FO.A. AxknmonepHoe o6mecTBo «3naTenbcTBo
«IIpocBemenune»

» du3nKa: MHXKEHEpbI Oyayiero: 8-i kiacc: yriyOJeHHbIH YpOBEHb: YUCOHUK: B
2-x gactax; 1-e m3ganue benara B.B., Boponmosa H.H., JlomauenkoB 1U.A. u ap.;
nox penakiueit [Tanedparuera FO.A. AxkiimonepHoe o61ecTBo «3naTenbcTBo
«IIpocBenieHue»

» dusuka: nHKEeHepsI Oyayiiero: 9-i kimacc: yriyoJeHHbIN yPOBEHb: YICOHUK: B
2-x yactax; 1-e uzganue benara B.B., Boponmosa H.., JlomauenkoB U.A. u ap.;
non pemakiueit [lanebparnesa F0.A. AxkumronepHoe obmectBo «3naTenbcTBoO
«IIpocsemenue»

METOINUYECKHUE MATEPHUAJIBI VIS YYUTEJIA

HAD®POBBIE OBPA3OBATEJIBHBIE PECYPCBHI U PECYPCBI CETH
HUHTEPHET

bubmoteka [IOK https://mMouypoxu.pd
https://www.gosuslugi.ru/landing/edu-content

https://m.edsoo.ru/7f413b38






