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1.JlosicHUTEIbLHAS 3aNIMCKA

Padouasi nporpamma mno ¢pusuke 8 KJjl. cocTaBjieHa B COOTBeTCTBUM ¢ De/lepaibHBIM Iocy1apcTBEHHBIM 00pa30BaTeIbHBIM CTAHIAPTOM:
«®Pusuka» 7-9 kiaaccel (0a30BbIil ypOBeHb) W NPHUMEPHBIX NPOrpaMM mno y4eOHbIM npeameram. ®@usuka. 7 — 9 kiaaccebl: nmpoekt. — M. :
IIpocBemenue, 2011. — 48 c. — (CtaHaapTsl BTOPOro NMOKOJIEHHUsI). , HA OCHOBe padouux mporpamMm mno ¢pusuxe. 7 — 11 kiaaccol / Ioa pen. M.JL.
KopueBuu. — M. : WJIIEKCA, 2012. , Ha ocHoBe aBTOpckMX nporpamMm ( aBTopoB A.B.Illeppimikuna, E.M. I'yrauk, I'’SI. MsakumeBa, b.b.
BbyxoBuena, H.H. Corckoro) ¢ yuerom TpedoBanmii I'ocy1apcTBeHHOro 00pa3oBaTeibHOI0 CTAHIAPTa BTOPOI0 NMOKOJIEeHUS.

[IporpamMmMa coOOTBETCTBYyeT 0Opa3oBaTeIbHOMY MHHHUMYMY COJAEpXaHHS OCHOBHBIX OOpa30OBaTENbHBIX MPOTpaMM U TpPeOOBaHUSIM K YPOBHIO
MOJITOTOBKH yYaIIUXCs, MO3BOJSIET paboTaTh 0e3 Teperpy3ok B Kiacce C JETbMH PAa3HOrO YpOBHS O0Oy4deHHs W mHTepeca K ¢usuke. OHAa MO3BOJISIET
chOpMHUPOBATH y YYAIUXCSI OCHOBHOM IIKOJIBI JOCTATOYHO HIMPOKOE MpeACcTaBIeHUE O (U3NUECKON KapTHHE MUpA.

PaGouast mporpamMma KOHKPETHU3HPYET COAEpXKaHHE MPEIMETHBIX T€M 00pa30BaTEIbHOTO CTaHAApTa W JAeT paclpeieiieHHe y4eOHBIX YacoB I10
pasnmenaMm Kypca 8 Kiacca C y4eTOM MEX IPEJAMETHBIX CBsI3€H, BO3PACTHBIX OCOOCHHOCTEW YYaIMXCs, ONPEAesieT MUHUMAIBHBIH HAOOP OIBITOB,

ACMOHCTPHUPYCMBIX YYUTCJIEM B KJIACCE U J'Ia60paTOpHI>IX, BBIITOJIHACMBIX YUAIlITUMUCH.

Pabouas npozpamma 8blnoJiHAEN 06¢e 0CHOgHblE d)VHKl/ﬂ/ll/l.'

o HNudpopmanuonno-meroauyeckast GyHKIMS [103BOJISET MOJIYYUTh MIPEICTABICHHUE O LEJAX, COJIepKaHUU, OOIel cTpaTernu o0y4eHus,
BOCIIUTAHMS U Pa3BUTHUS YYALIUXCS CPEICTBAMH y4eOHOT O IpeaMeTa (pusmka.

o OpraHu3anMoHHO-TIAHUPYOIAsA GYHKIMSA [IpelycCMaTPpUBAET BbIETICHNUE 3TAllOB 00yUeHUs, CTPYKTYpUPOBaHUE Y4eOHOro MaTepuana,
OIIpEEIIEHUE €T0 KOJUYECTBEHHBIX U KAUECTBEHHBIX XapaKTEPUCTHK HAa KayKJJOM U3 3TAIlOB, B TOM YUCIIE Ul CONEP>KATEIBHOIO HAIIOJTHEHHUS
MIPOMEXYTOUYHOM aTTeCTalU! YUaIUXCsl.

B ocnose nocmpoernus npoepammul_nexcam NPpUHIOUIIBI: €AUMHCTBA, IIPECMCTBCHHOCTH, BAPDUATUBHOCTH, BbIJACJICHUSA MOHSATHHHOTO siApa,
ACATECJIBbHOI0 MOAX01a, MPOCKTUPOBAHUA U CUCTEMHOCTH.

Cmpykmypa 00KymMenma

Pabouas mporpamMma BKITIOYAET IECATh Pa3/IEioB:
[TosicHUTENBHYIO 3aNIMCKY

OO1m1ast xapakTepUCTHKa yUeOHOT0 MpemMeTa

I'padux peanmzanuu pabodeit mporpammsbl 1o pu3nke 8 Kiacce
OcHOBHOE COJEpKaHUE MPOTPaMMBbl

VY4eOHble KOMIIETEHITUH U CIIOCOOBI AEITETbHOCTH
TpeboBanus kK ypoBHIO MOATOTOBKH BBITYCKHUKA 8 Kilacca

ook wdE



7. Pe3ynbTaThl OCBOCHHUS Kypca (JIMYHOCTHBIC, METAIIPEIMETHBIC, TIPS IMETHBIC)

8. CucremMa OIeHKH

9. VyeOHO — METOIUYECKNUI KOMILUIEKT

10. KanengapHo — TeMaTHYECKOE MIIAHUPOBAHUE B KOTOPOE BKITFOUEHBI: KOJIbI JJIEMEHTOB COACPKAHMS KOHTPOJIBLHO — U3MEPUTEILHBIX MaTePUAIOB U
IIPOBEPSAEMBIX YMEHUI KOHTPOJIBHO — U3MEPHUTEIIbHBIX MaTepuainoB ['MA st 7-9 ki1accoB Ha KaXKIOM YPOKE, OCHOBHBIC BUIbI ACATCIbHOCTH
ydeHuKa ( Ha ypOBHE y4eOHBIX JICHCTBHUI) IO BCEM TeMaM Kypca (pu3uku, TpeOOBaHUS K YPOBHIO MTOATOTOBKH O0YYAIOIIUXCS HA KAKIOM YPOKE,
¢dopmupoBanue YV, BUI KOHTPOJIS M H3MEPUTEINH, JOMAIITHEE 3a/IaHNe Ha KaXK bl YPOK; MeAarorniecKue CpeCcTBa U eI Ha KaKAbIA YPOK,
MPUOOPETEHHBIC KOMIIETEHITNH YJaluXxcsi, 000py0BaHNE U TUJAKTHICCKUE MaTepHAIIbl Ha KK YPOK, BHEYPOUHAs IEATEIHHOCTb.

2.00uasa xapakmepucmuka yueonoz2o npeomema

dusnka KaKk Hayka 0 HamOoJiee OOIIMX 3aKOHAX MPHUPOJIbI, BRICTYIAs B KauyeCTBE YYEOHOro MpeaMera B IIKOJIe, BHOCUT CYIIECTBEHHBIM BKJIAJ B
cucTeMy 3HaHMU 00 okpyxaromeM Mupe. OHa pacKpbpIBaeT poOJib HAyKH B SKOHOMHUYECKOM M KyIbTYpPHOM pa3BUTHH OOILECTBA, CHOCOOCTBYET
(hOpMUPOBAHHUIO COBPEMEHHOT'O HAyYHOTO MUPOBO33PCHHUS.

['ymanuTapHoe 3HaueHUEe (PU3UKM KaK COCTABHOM 4acTH 0OIIEro oOpa3oBaHUS COCTOMT B TOM, YTO OHA BOOPYKAeT IIKOJbHUKA HAYYHBIM METOAOM
MMO3HAHUS, IO3BOJISIONIMM IOJIYy4aTh OOBEKTUBHBIC 3HAHKS 00 OKPYKAIOIIEM MUpE.
3HaHue (HU3NUECKUX 3aKOHOB HEOOXOIUMO JIJIsl U3y4eHUsI XUMUU, buonoruu, pusnueckoil reorpaduu, rexuonoruu, ObXK.
IIpu cocraBieHuU JaHHOW pabouyell MpPorpaMMbl YYTEHBI peKOMeHJanuu MuHHCTepcTBa 00pa3oBaHUsT 00 YCHUICHUM MPAKTHYCCKHA,
AKCIIEPUMEHTAILHOM HAMIPABIEHHOCTH MpenojaBaHus GU3MKH U BKIIFOUEHA BHEYPOUHAs J1€ATEIbHOCTb.
®du3nka B OCHOBHOM IIKOJIE M3y4aeTcs Ha YPOBHE PACCMOTPEHHUS SIBICHWUW MPUPOJIBI, 3HAKOMCTBA C OCHOBHBIMHU 3aKOHaMH (DU3UKUA M TPUMEHEHUEM
JTUX 3aKOHOB B TEXHUKE U MIOBCEIHEBHOM KU3HMU.
H3yuenue huzuku 6 0CHOGHOU WIKO1E HANPABIEHO HA 0OCHMUMICEHUE C1e)VIOUiUX TeJIeH:
- pa3BUTHE UHTEPECOB U CITIOCOOHOCTEN yJalluxcsi HA OCHOBE Mepeay UM 3HAHUN U OTIbITA MMO3HABATENIBHON M TBOPUECKOH €ATeIbHOCTH;
- MOHMMAHHE YYAIIMMHUCS CMBICTIA OCHOBHBIX HAYYHBIX MOHSTHHI U 3aKOHOB (DU3UKU, B3AUMOCBSI3H MEXY HUMU;
- (hopmupoBaHUe y ydamuxcs MpeJCcTaBIeHUu 0 (GU3NUeCKON KapTHHE MUPA.

Locmuosicenue smux ueneu odecneuusaemcesa peuwieHuem ciedyiouiux 3aaad:

- 3HAKOMCTBO YYaIllUXCS C MemoOOM HAYYHO20 NO3HAHUSL U MemOoOamuy ucciedo8anus 00beKTOB U SIBICHUN TPUPOIbI;

- TpUOOpeTeHHE VYYalIUMHCS 3HAHUW O MEXaHWYECKUX, TEIUIOBBIX, OJJIGKTPOMATHUTHBIX W KBAaHTOBBIX SBIICHUH, (HU3MYECKHX BEIWYHHAX,
XapaKTEPU3YIOLLUX ITH SABJICHUS;

- (opMHpOBaHUE Yy YYALIMXCS YMeHull Habaooams TPUPOIHBIE SBICHUS U 6bINOJHAMbL ONbIMbL, JTa0OpaTOpHbIe PabOTBl U IKCHEPUMEHMANbHbLE
uccne006ansl C UCMOJIb30BAHUEM U3MEPUTENIbHBIX TPUOOPOB, UUPOKO NPUMEHAEMBIX 8 NPAKMUYECKOU HCUSHU;

- OBJIAJICHUE YYANIUMUCS TaKUMH OOWEHAYYHbLIMU NOHAMUAMU, KaK TPHUPOJHOE SBICHUE, IMNUPUYECKU YCMAHOGIEHHbU (akm, npobiema,
meopemuyecKuli 861600, pe3yIbmam dKCNePUMEHMATbHOU NPOBEPKIUL,

- MOHUMAaHUE YYalIMMHUCS OTIUYHMIA HAyYHBIX JAHHBIX OT HEMPOBEPEHHON MHGOPMAINH, IICHHOCTH HAYKH )Y0081emeopeHus ObimosbiX , NPOU3B0OHbIX U
KVIbMYPHLIX nompebHocmell yenoseka.  YdeOHas mporpaMMa 8 kiiacca paccynTaHa Ha 68 yacoB , 1o 2 yaca B Hezenmo. Kypc 3aBepiiaercss HTOroBbIM
T€CTOM, COCTaBJICHHBIM COTJIACHO TPEOOBAHUSM YPOBHIO MOJTOTOBKU BBIMTYCKHUKOB OCHOBHOM IIIKOJIBI.
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4.0cnoenoe COO0epPHCAHUE NPOZPAMMDbL

TemnoBble sIBJIEHUS
TemoBoe paBHOBecue. Temmeparypa. Buyrpennsis sueprus. Pabora u Temmonepenada. Bun temnonepenaun. KomudectBo temnorel. Ucnapenue u
koHeHcauus. Kunenue. Bnaxxnocts Bo3ayxa. [naBienne u kpucrammzanus. 3aKOH COXPAaHEHUs SHEPTUH B TEIIOBBIX IPOIIECCaX.
[Ipeobpa3zoBanue sHeprun B TerioBbix MammHax. K11 TermoBoi MammHbel. DKOJIOTHYECKUE MPOOIEMBbI TETIOIHEPTCTUKH.
emoncmpayuu
- MPUHIUI JCHCTBUS TEPMOMETPA
- TEIJIONPOBOAHOCTH PA3JIMYHBIX MAaTEPUAJIOB
- KOHBEKIIMS B )KHJIKOCTSX U Ta3ax.
- TerJionepeaaya nyreM U3inydeHus
- SIBJICHHE UCTIAPEHUS
- MOCTOSIHCTBO TEMIIEPATYPbI KUIIEHUS KUIAKOCTH IPU MOCTOSTHHOM JIaBJIICHUU
- TOHWKEHUE TEMIIEPaTyphl KUTICHUS KUIKOCTH MTPU MOHMKEHUH JTaBJICHUS
- HaOII0/IEHUE KOHJICHCAIIMH ITapOB BOJIbI HA CTAKaHE CO JIbJIOM
IKcnepumeHnnbl
- HCCIEeA0BaHUE U3MEHEHHS CO BPEMEHEM TEMIIEpaTypbl OCTHIBAHUS BOJIbI
- W3Yy4YeHUE SBJICHUS TEITIOOOMEHA MPU CMEITMBAHUU XOJIOAHOU U TOpsYEH BOIBI
- HW3MEPEHHE BIAKHOCTU BO3/1yXa
Bueypounas deamenpvnocmno
- 00BSACHUTS , UTO TaKOE HHPPA, IK30TEPMUUYECKUH, CyOIuMaIus, aMoppHbINA, U30TPONHs, TUCCTUIAT. [lepneTyym - moOue?
- HCCIEeI0BaHUE U3MEHEHHS TEMIIEPATyPhl BOJBI , €CIIM B HEH pacTBOPUTH COJIb
- HCCIEeA0BaHUE TEIIONPOBOIHOCTH ATFOMUHUEBOM KEJIE3HOM U JIATYHHOM KaCTPIOJIM OJIMHAKOBBIX Pa3MEPOB C OJMHAKOBBIM KOJIMYECTBOM BOJIbI Ha
OJINHAKOBOM OTHE 32 OJHO BpeMs. BBIACHUTH Kakasi KacTprofisi 00J1aaeT O0IbIIeH TemIONPOBOIHOCTHIO.
- HCCIeIOBaHUE U 00BSICHEHUE BpAIllEeHUsI M YCKOPEHHSI BpallleHust OyMa)KHOM 3MEMKHU HaJl BKIIFOUEHHOM 1. 1aMioil. OObsSCHEHUE TAHHOTO SIBICHUS.
- ICCIIEJIOBAaHUE JABYX KYCOYKOB JIbJa OOEPHYTHIX B O€IyI0 M YEPHYIO TKaHb MOJI ACHCTBUEM BKIFOUECHHOM 3J1. JIAMITOYKH.
- IOCTPOEHHE KJIACCU(DUKAIIMOHHON CXEMBI, BBIJIENISISI OCHOBAHHEM JIEJICHUS CITOCOOBI U3MEHEHUsI BHYTPEHHEH sHepruu ( MexX. paboTa, XUM. peakiu,
B3aMMO/IEVICTBHUE BEUIECTBA C 3JIEKTPOMAT. MOJIEM , TEIUIONEepeIada, TEMIONPOBOAHOCTh, KOHBEKIIUS, U3ITYUEHHUE.
- UCCIIEIOBATh TEPMOC U CAENATh YEPTEXK, MOKA3bIBAIOLIUNA €ro YCTpoicTBO. HamuTe B TepMOC ropsiueil BOJbl U HAUTH €€ TEMIIEpaTypy . ONPEAEIIUTh
KaKoe KOJIMYECTBO TEIJIOTHI TEpsieT TepMOC B "ac. [[OBTOPHUTH TO ke C XOIOIHOM BOJION U ONMPEIEITUTh
KaKoe KOJHYECTBO TEIJIOTHI TepMOC IprodpeTaeT B yac. CpaBHUTH U IOUEMY TEPMOC COXPAHSET BEIIECTBO XOJIOIHBIM JTyUIII€ , YeM TETUIbIM?
- cllenaTh HATJISAIHBIN TPUOOP MO 0OHAPYKEHUIO KOHBEKIIMOHHBIX IIOTOKOB KHUIKOCTH
- OKCIIEPUMEHTAIILHBIM ITyTEM IIPOBEPUTH Kakas Boja ObICTpee 3aMep3HeT, Topsidas win xonoaHas? [Toctpouts rpaduk 3aBUCMMOCTH TeMIEpaTyphl OT
BPEMEHHU, U3MEPSIS Yepe3 OJJMHAKOBBIC TPOMEKYTKH BPEMEHH TEMITepaTypy BOJIbI, TTOKA HA TTOBEPXHOCTH OJTHON U3 HUX HE TOSIBUTCS JIEI.
- U3TOTOBIIEHUE MapadUHOBOW UTPYIIKH, C UCTIOIH30BAHIUEM CBEUYH U IIACTHIIMHA.




JJIeKTPUYECKHE SABJICHUS

OnexTpu3anys Ten. JNeKTpudecKui 3apsa/. [IBa BUaa 3J1eKTPUUECKUX 3apsAA0B. 3aKOH COXPaHEHHsI AJIEKTPHUUECKOTro 3apsiia. DIEKTPUUECKOe
HoJe.

[TocTostHHBIH AnekTprueckuil Tok. Cuiia Toka. DIEKTPUYECKOe COMPOTUBIICHHE. DIIeKTpUUYecKoe HanpspkeHue. [IpoBoIHUKY, TUAIIEKTPUKH U
MOJTYIIPOBOIHUKY. 3aKoH OMa I ydacTKa JIeKTpHUUecKoi nenu. PaboTa n MOIIHOCTH 3neKTprueckoro Toka. 3akoH /[xoymns — Jlenna. [IpaBuna
0€30I1aCHOCTH IIPU PabOTE ¢ UCTOUHUKAMU JIEKTPUYECKOTO TOKA.

Hemoncmpauuu
ANEKTPU3ALIMS TEN
JIBa poJia AIEKTPUUECKUX 3apsiiOB
YCTPOMCTBO U JEHCTBUE JIEKTPOCKONA
- 3aKOH COXPaHEHMS AJIEKTPUUECKUX 3aps/I0B
- NPOBOJHHUKU U U30JSTOPbI
- ICTOYHHMKH ITOCTOSIHHOI'O TOKA
- U3MEPEHUE CUJIbI TOKA aMIIEPMETPOM
- U3MEpPEHUE HAIPSIKEHUS BOJIBTMETPOM
- peocTar U Mara3uH CONPOTUBIICHUN
- CBOMCTBA MOJIYIIPOBOJHUKOB

IKcnepumenmol
- OOBSCHUTH , UTO 3TO? ( HyKJIOH, aKKYMYJISITOP, TUAIEKTPUK, TOTEHLIMAJ, MAaHTaHUH.
- HCCIIeZIOBaHNE 3aBUCUMOCTH CHUJIBI TOKA B TIPOBOJIHUKE OT HAIMPSHKEHUS
- W3YYCHHUE MOCIIe0BATEIHHOTO COSTMHEHUS TIPOBOTHUKOB
- W3YYEHHE NMapauIeTbHOTO COSAMHEHUS TPOBOTHUKOB
- peryJIupoBaHHUE CHIIBI TOKA PEOCTATOM
- U3MEpEHHE DIEKTPUUECKOTO COMPOTUBIICHHS MPOBOTHUKA
- W3MEPEHHE MOIIHOCTH JICKTPHUECKOTO TOKA

Bueypounasa deamensvnocmo

- W3TOTOBJICHHE MpocTeitiero anekTpockona ( byreuika ¢ mpoOkoi , rBo3as anuHou 10 — 15 cM, ToHkas Oymara. B mpoOky BOUTH TBO3/Ib TaK, UTOOBI OH
Topuan u3 Hee Ha 2 — 3 cwm. [llsimka rBo3as OyaeT «mapukoM» deKTpockora. [Tomocky ToHKoM OyMaru HakOJIOTh Ha 3a0CTPEHHBI KOHYUK TBO3/IS, ITO
JIEMIECTKH JIEKTPOCKOIA.

- nm3mepenne KIIJI kunstunpHuka

- U3TOTOBJICHUE U3 KapTODEIMHBI UK S0JI0Ka UICTOYHHUKA TOKa ( B3ATh JIFOO0OE 3TO BEIIECTBO U BOTKHYTh B HETO MEJHYIO U IMHKOBYIO TUIACTHHKY.
[ToncoequunTh K 3TUM UIacTUHKaM 1,5 B nammouky.

- HalTU IoMa MPUOOPHI , B KOTOPBIX MOXKHO HAOIIOIaTh TEIJIOBOE. XUMHUYECKOE U AIEKTPOMArHUTHOE JIEHCTBUE 371. ToKa. Onucarh ux.




- WzroroBienHue 31eKTpoMaruura ( HaMOTaTh Ha TBO3/Ib HEMHOT'O MPOBOJIOKHU U MOAKIIOUUTE 3Ty IPOBOJIOKY K Oatapeiike, MpoBEepUTH JeiiCTBIE Ha
MEJIKHUX KEJIE3HBIX MPEeAMETax)

- CPaBHMTb aMIIEPMETP U BOJBTMETP, UCIOJIb3YsI 3HAHMSI, TOJIyY€HHbIE U3 Y4eOHUKA U UHCTPYKIUH K Ipubopam, paboTy 0opMHUTh B BUJIE TaOIUIIBL.

- paboTa ¢ MHCTPYKIHEH K CETEBOMY (PHIIBTPY, 3aMOJIHSS TAOIUILY TIO BOIIPOCAM.

- 3aMOJIHUTH TAOIUIY MO MHCTPYKIMSIM TOMAIIHUX 3JIEKTPOIPUOOPOB.

MaraurHble IBJIeHUSA

[TocrossnHbie MaruuThl. B3anmoieiicTBe MarHUTOB. MarHWTHOE 1OJI€ TOCTOSTHHOTO TOKa. JleficTBME MarHUTHOTO TOJISI HA TPOBOJAHUK C TOKOM
DNEeKTPOABUTATEIb MOCTOSTHHOTO TOKA

Hemoncmpayuu

OmneIT Opcrena

- MaruuTHOE€ 10JjIe TOKa

- JlelicTBME€ MAarHUTHOTO MOJIS1 HA POBOJIHUK C TOKOM

- YCTPOMCTBO 3JIEKTPOJBUTATENS
Jlabopamopnasa paboma

- W3yueHue npuHUUIA ACUCTBUS 3IEKTPOIBUTATENS

Bueypounas deamenvnocmeo
- YTO TAaKO€ JIPOCCeb, COJIEHOU I, POTOp, CTATOP,
- W3Y4E€HHE MarHUTHOTO MOJIS MOJ0COBOTO MarHUTa, JyroBOro MarHuTa U KaTyIIKHA ¢ TOKOM, PUCYHKH MarHUTHOTO TIOJIS.
- U3y4YEeHHE CBOMCTB MOCTOSIHHBIX MArHUTOB( MarHUT, KOMIAC U pa3Hble BELIECTBA: pE3UHA, IPOBOJIOKA, TBO3/IH, I€PEBSAH. OPYCKH U T.11.)
CBeToBbBIC SIBJICHUS
Cser — anexkTpoMaruuTHas BosHa. [IpsimonnHeiiHoe pactipocTpanenue cBeta. OTpakeHue U npenomieHue ceera. [lnockoe 3epkaino. JIMH3EIL.
®dokycHOe paccTOsIHUE M ONTHYECKas cuila JIMH3bl. OnTudeckue npuodopsl. Jucnepcus ceera
Hemoncmpayuu
- IPSIMOJIMHENHOE pacpOCTPAHEHNUE CBETA
- OTpakeHHE CBeTa
- IPEJIOMJICHUE CBETA
- XO0JI Ty4eid B COOMpArOIIeH JTnH3e
- XOJ JIy4eH B paCCEUBAIOILEH JINH3E
- MOCTPOEHHE U300paKEHUH ¢ TOMOIIbIO JINH3
- IlpuHnun neicTBus NPOEKIIMOHHOTO ammnapara U ¢oTroarnrmapara.
- Hucnepcus 6enoro cBera
- Tlonydenue Genoro cBera MpH CIOKEHUU CBETA PA3HBIX I[BETOB
Jlabopamopnuvie padomoi
- HM3mepenne GOKyCHOT0 pacCcTOSHUS COOMPAIOIIEH JIMH3BI.




- [lonyuyenune n300pakeHHI C ITOMOIIBIO COOMPAIOIIEH JTUH3HI.
Bueypounas deamenvnocmeo

- oOOHapy’KeHUe TeHH U MOITYTeHU

- UCCIIE/IOBAHME: B3SITh METPOBYIO MAJIKY U HA YJIHLE U3MEPUTH pa3Mep ee TeHH, 3aTeM ONPEACIUTh PEATbHYIO BHICOTY J€PEBLEB, JOMOB, CTOJIOOB,
u3Mepsist ux TeHu. IlonydeHnHsle naHHbIe OQOPMUTH B BUJIE TAOIULIBI.

- MCII0JIb3Ys PA3JINYHBIE UCTOYHUKHU CAENIATh B BUJAE HAIVIAIHBIX KAPTOUEK ONTUYECKUE WILTFO3UN

- BBISICHUTB, YTO 3TO? (JUANIO3UTUB, KaMepa — 00CKypa, MOHOKYJISIP, IyaJlu3M, KBaHT, pepaKiys, JHOITPHUSI)
Bo3moocnbie Ikckypcuu: pepma, CTpOUTENIbHBIE TUIOMIAKH, MEJIBHULIA, TOJKAapHAsk CTAHIUS, TUArHOCTHYECKUE KaOWHETHI MONUKINHUKH WA OOJTBHHULIBL.
IoaroToBKa co00IEeHNI 110 3aJaHHOM TeMe: ENUHUIBI TeMIIepaTyphl, UCIOJIb3yEMbIE B IPYTUX CTpaHax. TeMnepaTypHble MIKaJIbl. YUET U
WCTIOJIb30BaHUE PA3HBIX BUJIOB TeIUIonepenaun B ObTy. J{M3enpHbIN ABUTaTENb, CBeUa SI0moukoBa, mammna HakanuBanus A.H. Jlogsiruna, mamma ¢
YTOJIBHOM HUTHIO DAMCOHA. BimsHNE COTHEUHON aKTUBHOCTHU Ha JKUBYIO U HEKMBYIO nipupony. [lonsipuelie cusHusa. MarautHoe nosie tianeT CoHEYHOR
cucremsl. [lonumoppuszm.
PoGept Byn — Belnaromieiicst ydeHslii, yenoBek u skcrnepumentatop. Cepreit IBanoBuu BaBuiioB 1 ero BKjIaJ B UICTOPUIO PA3BUTHUS YUEHUS O CBETE.
Bo3MokHbIe HccieoBaTeabckue npoekThl: [Ipuanun cummerpun [1sepa Kropu u ero pons B kpuctamuorpaduu. MccnenoBanue mporecca KAIICHUs U
3aMep3aHus IPecHOU U cosieHoH BoJibl. McenenoBanue npouecca niaBjieHus TUIOCYIbPUTA. DKOJIOTHUYECKUe MPOOIEMBbl « INI00ATBHOTO MOTEIIIICHUSD .
DKCcrepuMEHTAIbHOE MCCIIEI0BAaHUE MOJIHOIO OTpakeHUsl cBeTa. Pu3uka B yesioBeueckoM Teie. ['pynnoBoil npoekT «Pu3nka B 3aragKax»

5.Yueonvie komnemenyuu u cnocoowvl 0esamenpvHocmu

PaGouas nmporpamma mpeaycMmatpuBaer ¢GopMHpoBaHMe y HIKOJHLHUKOB 001Ie Y4eOHBIX YMEHHUIl U HABBIKOB, YHHBEPCAJIbHBIX CIOCO00B
AeITeJIbHOCTH U KJII0YeBbIX KoMneTeHuui. [Ipuopureramu ass MKOILHOTO Kypca (PU3UKH Ha 3Tarie OCHOBHOTO 00I1Iero 00pa3oBaHusl SBISIOTCS:

Ilo3nasamenvnas 0esameabHOCHLb:

L] HUCIIOJIB30BAHUC JIs1 ITO3HAHUS OKPY)KaIOHIeFO MI/Ipa pa3J'II/I‘-IHBIX eCTeCTBeHHOHay‘IHI)IX METOOOB: Ha6J'IIOI[eHI/Ie, I/ISMepeHI/Ie, BKCHepI/IMCHT,
MO/ICTUPOBAHUE;

L4 (l)OpMI/IpOBaHI/Ie y'MeHI/Iﬁ pa3in4aTb (baKTBI, THIIOTE3bI, IPUYNHBI, CJICACTBUA, 10KA3aTCIIbCTBA, 3aKOHbI, TCOPUU;
® OBJIaACHHUC aJCKBATHBIMU crocooamMu peuICHUs TCOPCTUUCCKUX U SKCIICPUMCHTAJIBHBIX 3a1a4;
L4 HpI/IO6pCTCHI/IC OIIbITa BBIABMKCHUA I'MIIOTE3 AJIA 00BSICHEHHS U3BECTHBIX (I)aKTOB n Z-)KCHCpI/IMCHTaJlBHOﬁ IPOBEPKH BBIABUTACMBIX THITOTE3.

I/Iud)opfnauuonuo-l(ommvuuxammma;l 0esimeIbHOCHb:

e BIIaJCHHE MOHOJIOTMYECKON U JAHAJIOrHYeCKOM PCYbIO, PA3BUTUC CIIOCOOHOCTH TTOHUMATh TOYKY 3pCHUA CO6CCCI[HI/IK8. " IpU3HABATH IMPaBO
Ha MTHOC MHCHHUC,

¢ MHCIIOJIb30BAHUC HJII pCHICHUA MTO3HABATCIIBHBIX 1 KOMMYHHKATHUBHBIX 3a/1a4 Pa3JIMYHbIX HCTOYHHUKOB I/IH(I)OpMaI_[I/II/I.

Pednexcuenasn oeamenvrocmp:

® BJIaACHHUC HAaBbIKaMK KOHTPOJIA U OLUCHKHA CcBOCH ACATCIIBHOCTH, YMECHUCM IMPCABUACTE BO3SMOXKHBIC PE3YJIBTAThI CBOUX I[CI\/'ICTBHI;'IZ



e opra"uzanus y4eOHOU JAesATETbHOCTH: TTOCTAHOBKA IIEJIH, INIAHUPOBAHUE, ONPEACIICHHE ONTUMAIBLHOTO COOTHOIICHUS IIEJIH U CPEJICTB.
BripaboTka KoMIeTeHuuii:

Ob6uweodopazosameibHblX, 3SHAHHEBO - IPEAMETHBIX ( V‘I66HO - IT0O3HaBaTcJibHadA 1 I/IH(bODMaLII/IOHHaSI KOMHCTCHHI/IH)

v/ CaMOCTOSITEIbHO M MOTHBHPOBAHHO OPraHW30BBIBATH CBOIO IMO3HABATEILHYIO AEATEIBHOCTH (OT MOCTAHOBKH IEIHM JO IMOJYYCHHS W OIEHKH
pe3ynbTaTa);

v/ MCIOJIb30BaTh DJIEMEHTHI PUYUHHO-CICICTBEHHOTO M CTPYKTYPHO-(YHKIIMOHAIBHOTO aHaIN3a, ONpPEAENATh CYIIHOCTHBIE XapaKTePHCTHKU
M3y4aeMOTo 00bEKTa, pa3BEPHYTO OOOCHOBBIBATH CYXKICHUS, 1aBaTh OMPE/CIICHNUs, IPUBOIUTH JI0KA3aTEIbCTRA,;

v HCIOJIb30BaTh MYJIBTHMEIUUHBIE PECYPCHI M KOMITBIOTEPHBIE TEXHOJIOTHH It 00pabOTKH, Iepeadn, MaTeMaTH3al[Md MH(POPMALIUH, TIPE3EHTAIMN
pe3yJIbTAaTOB MTO3HABATEIIBHON U IPAKTUYECKON AEATEIbHOCTH;

v/ OLICHUBATh U KOPPEKTUPOBATh CBOE IOBEICHUE B OKPYKAIOILIEH Cpelle, BBIMOIHATL SKOJOTHYECKHEe TPeOOBaHMs B MPAKTHUECCKOM JEATEILHOCTH U
MTOBCEIHEBHOW KU3HU.

v

Ilpeomemmno-opuenmupoganHvix, pPenpooOyKmMuGHO — OeAmenbHOCHHbIX (COUUaIbHO — mpyo06as U KOMHEMEHUUA JUYHOCHHO20
CamMoco8epuIeHCnE08aAHUA)

v/ NOHMMAaTh BO3PACTAIONIYI0O pOJb HAYKH, YCHJEHHE B3aMMOCBS3M W B3aWMHOIO BIHMSHHS HAyKH M TEXHUKH, IPEBpalieHHe HAyKd B
HENOCPEACTBEHHYIO TPOU3BOIUTENbHYIO CUITy OOIIECTBA;

v’ 0CO3HaBaTh B3aMMOJICHCTBUE YETOBEKA C OKPYKAIOIIEH CPeIoi, BO3MOKHOCTH M CIIOCOOBI OXPaHbI TIPUPOJIBL;

4 Pa3sBUBATh IMO3HABATCIbHBIC MHTCPECHI U MHTCIIJICKTYAJIbHBIC CIIOCOOHOCTH B nmponecce CaMoOCTOATCIBbHOIO HpI/IO6peTeHI/I$I (1)H31/I‘~IGCKI/IX 3HAHUH C
HCIOJIb30BaHUEM PA3INYHBIX HICTOYHUKOB HH(OPMALIUY, B TOM YHCIIe KOMIIBIOTEPHBIX;

v’ BOCIHTHIBATh YOEKIEHHOCTh B MO3UTHBHOW POJIM (DPU3MKHM B SKM3HH COBPEMEHHOIO OOLIECTBA, MIOHUMAHUE IMEPCIEKTHB PA3BUTHS SHEPreTHKH,

TPAHCIIOPTA, CPEACTB CBS3H U JIp.;

OBJIaJICBATb YMCHUAMU IIPUMCHATH ITOJTYUCHHBIC 3HAHWUA 1A 00BsICHEHUS pa3H006pa3HI)1x (1)I/ISI/ILIGCKI/IX HBHGHI/Ifl;

NPUMEHSATh TOJYyYCHHbIE 3HAHWS W YMEHHs s Oe30MacHOr0 WCIOJIb30BAHUS BELIECTB W MEXaHH3MOB B OBITY, CEIbCKOM XO3SIMCTBE H

IMPOU3BOJCTBC, PCHICHUA NPAKTHYCCKUX 3ala4d B HOBCGHHGBHOﬁ JKHU3HU, NPCAYIIPCIKACHUA $IBJ'ICHI/II71, HaHOCAIIUX BpPEA 3A0POBBIO YCIOBCKa U

OKpY>Karollen cpefe.

AN

Ilennocmno — cmuic10601, 00UEKYAbMYDHOU U KOMMYHUKAMUGHOUL

v/ MOHMMATh [EHHOCTHbIE OPHEHTAIINH YUCHUKA, €0 CIIOCOOHOCTh BUETh M TIOHUMATh OKPY)KAFOLIAN MHD

v yMeHHe yUeHUKA BHIOMPATH IEJIEBBIE U CMBICIIOBBIE YCTAHOBKH JUISl CBOUX JIEUCTBHIA M TIOCTYIIKOB

v' TlpuoGpereHue OmbITa OCBOCHUSI YICHUKOM HAYYHOU KAPTHHBI MUPa

v’ OBiajieHre CrocobaMu B3aMMOJIEHCTBHUS ¢ OKPYKAIOIIMMHU ¥ YIAJEHHBIMH JFObMHU M COOBITHSMH, YMEHHE 3aaBaTh BOIPOC M BECTH JUCKYCCHUIO,
BJIaJICHHE Pa3HBIMH COLIMATBHBIMH POJISIMU B KOJIJIEKTHBE



Dopmuposanue yHUBEPCATbHBIX YUEOHBIX OCUCMEULL

[Tepemensl, MPOUCXOASIIIE B COBPEMEHHOM 001IeCTBE, TPEOYIOT YCKOPEHHOTO COBEPIICHCTBOBAHUS 00Pa30BaTEIbHOIO IPOCTPAHCTBA, ONPEACTICHUS
1eneil 00pa3oBaHusl, YIUTHIBAIOIIUX FOCYIaPCTBEHHBIC, COIUATBHBIC U INYHOCTHBIC TOTPEOHOCTH M UHTEPECHL. B CBSI3U C 3TUM MPHOPHUTETHHIM
HaIpaBIIEHUEM CTAHOBUTCSI 00ECIICUCHNE PA3BUBAIOIIETO MOTEHI[MAIA HOBBIX 00pa30BaTeIbHBIX CTAHIAPTOB. Pa3BuTHE IMYHOCTH B cCCTeMe 00pa30BaHuUs
obecrnieunBaeTcs, MPexae Bcero, yepe3 GopMupoBaHUE YHUBEPCATbHBIX YueOHbIX neiicTBuii (Y'Y /), KOTOpbie BRICTYIIAIOT HHBAPUAHTHOW OCHOBOM
00pa30BaTeNpHOr0 U BOCIUTATENBHOTO npoiiecca. OBageHNe yUalluMUCs YHUBEPCAIbHBIMU Y4eOHBIMH JICHCTBUSMU BBICTYNAET KaK CIIOCOOHOCTH K
CaMOPAa3BUTHIO U CAMOCOBEPLIEHCTBOBAHUIO IYTEM CO3HATEJIBHOIO U aKTUBHOTO IIPUCBOEHUSI HOBOT'O COLIMAJIBHOIO onbITa. Y'Y ]l co3Aat0T BO3BMOXKHOCTh
CaMOCTOATENILHOTI'O YCIIEUTHOIO YCBOCHHUSI HOBBIX 3HAHWW, YMEHUN U KOMIIETEHTHOCTEH, BKIIFOUasl OpraHU3aluio YCBOCHUS, TO €CTh YMEHUS YUUThCA.

B HIINUPOKOM 3HAUCHUHN TCPMHUH «KYHUBCPCAJIbHBIC yqe6HHe ﬂeﬁCTBHH)) 03HA4YacT YMCHUC YUUTHCA, T.C. CIIOCOOHOCTH CY6I>GKT3. K CaMOpPa3BUTHUIO U
CaMOCOBCPIICHCTBOBAHUTIO ITYTEM CO3HATCIIbHOI'O U AKTHUBHOI'O IIPUCBOCHU HOBOI'O COLIUAJIBHOI'O OIIbITA.

B 6onee y3xoM (COOCTBEHHO MCHXOJIOTUYECKOM 3HAYEHUH ) TEPMUH «YHUBEPCAJIbHbIE YUEOHbIE TEHCTBUSA» MOXKHO ONPEAEIUTh KaK COBOKYITHOCTb
croco00B AeMCTBHS ydalerocs (a Takyke CBS3aHHBIX ¢ HUMU HaBBIKOB yueOHOU paboThl), 00€CIIeYBAIOLINX €r0 CIOCOOHOCTh K CAMOCTOSITEIbHOMY
YCBOGHHUIO HOBBIX 3HAaHUU M YMEHHI1, BKJIIOUAs OpraHU3aIMI0 3TOr0 Ipolecca. YHuUBepcaibHble yueOHble aeiictBus (YY) noapasaenstorcs Ha 4

TPYIIIbL: PETYJIATUBHBIC, TUYHOCTHbIE, KOMMYHUKATUBHBIEC U I103HABATEIIbHBIE.

®opmupoBath YV /I Ha ypokax GpU3MKM IPU U3y4E€HUH KOHKPETHBIX TE€M IIKOJILHOTO Kypca B 8 kiacce oTpaxensl B KTII.
PesynbTaToM GopMHPOBaHHMSA YHHMBEPCAJBHBIX Y4eOHBIX AeHCTBUIH OyayT ABJIATHCH YMEHUS:

e TPOU3BOJILHO U OCO3HAHHO BJa/I€Th OOLIMM MPUEMOM PEIlIEHUs yUeOHbIX 3a/1a4;

e HCHOJb30BATh 3HAKOBO-CUMBOJIMYECKHE CPEJCTBA, B TOM UHUCIIE MOJAEIHN U CXEMBI JUIs PelleHns yueOHBIX 3a/1a4;

e YMCTH OCYHICCTBJIATE aHAJIU3 00BEKTOB C BBIICIICHUEM CYHICCTBCHHBIX U HCCYIICCTBCHHBIX ITPU3HAKOB,

e YMETh OCYILECTBIATh CHHTE3 KaK COCTABIEHUE LIEJIOT0 U3 YacTel;

e YMETh OCYILECTBJIATh CPaBHEHHUE, KIacCU(DUKAIIHIO 110 3aJaHHBIM KPUTEPUIM;

e YMEThb yCTaHaBJIMBaTh IPUYUHHO-CIIEACTBEHHbIE CBA3H;

e YMETh CTPOUTH PACCYXKICHUS B JOopMe CBSI3U MPOCTHIX CYKIACHHI 00 00BEKTE, €ro CTPOCHUH, CBOMCTBAX U CBS3SX;

e  BJAJETh OOLIUM NIPHEMOM pelIeHHs yUeOHbIX 3a/1ay;

e cO3JIaBaTh U MpeoOpa30oBbIBATh MOJAEIU M CXEMBI JUIsl pellIeHUs 3a/1a4;

e yMEThb OCYILIECTBIATH BEIOOP Hanboee 3(h(heKTUBHBIX CIOCOOOB pelIeHNsT 00pa30BaTENbHBIX 3a/1a4 B 3aBUCUMOCTH OT KOHKPETHBIX YCIIOBHM



6.Tpeboseanus K yDOGHIO NOO20MOBKU 6bINYCKHUKA 8-20 Kaacca

B pezyrivmame uzyuenus d)u3u1<u yuenuk 8 knacca Q0IICeH.

3HaTL/MOHUMATh:

Cmoicnt nonsamuir: pusudeckoe siBIeHUE, GU3MUECKUN 3aKOH, B3aUMOCHCTBHE, JICKTPUIECKOE MOJIe, MATHUTHOE TI0JIE, aTOM;

Cmuicn puzuueckux éenuyun: BHyTPSHHS YHEPTUs, TEMIIEpaTypa, KOJIMYECTBO TEIJIOTHI, BIAKHOCTD BO3/AyXa, SJEKTPUUYECKUM 3apsii, cuja
ANEKTPUYECKOTO TOKA, IIEKTPHUUECKOE HAMPSHKEHHUE, SICKTPUUECKOE CONPOTUBIICHHE, pa00Ta U MOITHOCTD AIEKTPUIECKOTO TOKa, POKYCHOE PACCTOSIHUE
JINH3LI,

Cmuicn puzuueckux 3aKoH08: COXpaHEHUS YHEPTUHU B TEIJIOBBIX MPOIIECCAX, COXpAaHEHUs AIEKTpHUIECKoro 3apsaa, Oma ajs ydactka menu, Jxoyns —
Jlenna, mpsAMOJIMHEHOTO PacIpOCTPaHEHHUs CBETA, OTPAKEHHUS U MPETOMIICHHS CBETA;

YMmeTh:

Onucvieams u 06vsacuams GU3NUECKUE IBICHUS: TEIJIONPOBOIHOCT, KOHBEKIIUIO, U3TyUCHHE, UCTIApEHUE, KOHICHCAIUIO, KUTICHHE , TUTaBJICHUE,
KPUCTAJUTU3ALIUIO, SJIEKTPU3AIINIO, B3aUMOICUCTBHUE JIEKTPUUECKHUX 3apsAJI0B, B3AMMOJIEHCTBHE MAarHUTOB, IS CTBHE MArHUTHOTO TIOJIsI HA IPOBOJHUK C
TOKOM, TEIJIOBOE JEHCTBUE TOKA, OTpaKEHHE/ TIPEIOMIICHUE CBETA;

Hcnonvzoeams puznyeckrne npruOOps M U3MEPHUTEIBHBIE HHCTPYMEHTHI IJIs1 U3MEPEHHS (PU3NIECKUX BEJIMYHH: TEMIIEPATYPHI, BIAKHOCTH BO3IyXa,
CHWJIBI TOKA, HANIPSHKCHUS, COMPOTUBJICHUS, PA0OTHI U MOIITHOCTH SJIEKTPUICCKOTO TOKA;

IlIpeocmasnams pezynomamosl U3MEPEHUN B BUAE TaOmuIl, TpadUKOB U BBIABIATH HA JTOH OCHOBE SMIIMPUYECKHE 3aBHCHUMOCTH: TEMIIEpaTyphl
OCTBIBAIOIIEH BOJIBI OT BPEMEHHM, CUJIBI TOKA OT HANPSDKCHUS HA YYaCTKE LIETH, YTia OTPAKEHUsSI OT yria MaJeHHus, YIJia MPeJOMIICHUs OT yriia MaJeHus;

Buipasicams pezyromamor U3MEPEHUI U pacueToOB B eIMHNALIAX MexayHapoaHoi cuctemsl CH;

IIpugooums npumepsvl NPAKTUUECKOTO UCTIOIB30BaHUS (PU3UUECKUX 3HAHUHN O TETUIOBBIX, AIEKTPUUECKUX, MATHUTHBIX U CBETOBBIX SIBIICHUSX;

Pewams 3a0auu Ha ipuMeHeHne (PU3NYECKUX 3aKOHOB: COXPAHEHMs DHEPTHH B TEIJIOBBIX MPOIECCcax, COXPAHEHUsI IIEKTPUIECKoro 3apsiaa, Oma s
ydacTtka 1enu, Jxoyns — JIeHna, npsMoIuHEHHOTO pacpOoCTpaHEHUs U TIPEJIOMIICHUS CBETA;

Ocywecmenams camocmoamenbHslili. nouck WHPOPMAIIMH €CTECTBEHHOHAYYHOTO COJEp)KaHUsl C MCIOJIb30BAaHHMEM pA3IUYHBIX HCTOUYHUKOB
nHpopMmanuu ( y4eOHBIX TEKCTOB, CIIPABOYHBIX U HAYYHO — MOIMYJISIPHBIX M3/IaHUM, KOMITBIOTEPHBIX 0a3 MaHHBIX, pecypcoB HTepHeTa), ee 00paboTKy H
MpeJ/ICTaBJICHHE B Pa3IMUHbIX (hopMax ( CIOBECHO, C TOMOIIBIO PUCYHKOB U MPE3EHTAIHH );

Hcnonv3oeamv npuodpemenmvle 3HAHUA U YMEHUA B TIPAKTHYECKOW NEATETHHOCTH W TOBCEIHEBHOW JKM3HU I obOecrieueHus Oe30MacHOCTH B
MpoILIeCcCe KU3HEACATENbHOCTH.

7. Pe3yiomamul_ oceoeHUusn Kypca c])u3ul<u

Jluunocmuvie pe3yibmamol:
- q)OpMI/IPOBaHI/Ie MO3HABATCIBbHBIX HHTCPCCOB, MHTCIIJICKTYAJBHBIX U TBOPYCCKHUX CIIocoOHOCTEH ydaumunuxcs,




- yOeXJIeHHOCTh B BO3MOXKHOCTHU MO3HAHUS IPUPOJbI, B HEOOXOJUMOCTH Pa3yMHOI0 UCHOJIb30BaHUS JOCTUXKEHUM HAYKH U TEXHOJIOTUH
I NajdbHEHIIero pa3BUTHUS YEJIOBEYECKOro o0mecTBa, yBa)k€HHE K TBOPLAM HayKH, OTHOIIEHUE K PU3UKE KaK K DJIEMEHTY
ob11euesIOBEYeCKON KyIbTYpBHI;

- CAMOCTOATEIBHOCTh B MPUOOPETEHUH HOBBIX 3HAHUM U MPAKTUYECKUX YMEHUI;

- MOTHBaLUs 00pPa30BaATENbHON JEATEIbHOCTH MIKOJIbHUKOB HA OCHOBE JINYHOCTHO OPUEHTHU POBAHHOTIO MOAX0/a;

- popMupoBaHHE HEHHOCTHBIX OTHOIIEHUH K APYT APYTY, YUUTEII0, aBTOPaM OTKPBITUNA U U300peTeHU, pe3yibTataM 00ydeHUs.

Memanpeomemuoie pe3yiomampl:

- OBJIaJICHUE HAaBBIKAMHU CAMOCTOSTEJIbHOTO MPHUOOPETEHUS HOBBIX 3HAHUH, OPraHU3aIlMKH YUYeOHON AeATEIBbHOCT U, TOCTAHOBKH IEJIEH,
IJIAaHUPOBAHMSI, CAMOKOHTPOJISI U OIEHKH PE3yJIbTAaTOB CBOCH JEATEIBHOCTH, YMEHUAMHU MPEIBUIETh BO3MOXKHBIE PE3YJIILTATHI CBOUX
JNIEeHCTBUI;

- TOHUMAaHUEe Pa3IMYui MEXAY UCXOJAHBIMH (aKTaMH U THIIOTE3aMH JII UX OOBSICHEHUS, TEOPETUISCKUMH MOJICISIMH U pealbHBI MU
o0beKTaMU, OBJaJ€HHE YHUBEPCAIbHBIMU YUCOHBIMU NEHCTBUSIMHU HA IpUMeEpax THIOTe3 AJs 0O0BbsICHEHUS U3BECTHBIX (PAKTOB U
AKCMEPUMEHTAIBHON MPOBEPKHU BBHIABUTAEMBIX TUIIOTE3; Pa3pabOTKU TEOPETUUECKUX MOJIEJIeH MPOLeCCOB UJIH SIBJICHUN;

- IpUOOpETEHHNE ONBbITA CAMOCTOSTEILHOTO MOUCKA, aHallu3a U 0TOOpa HHGOpPMAIIUU C UCITOJIb30BAHUEM PA3JIUYHBIX HCTOYHHKOB H
HOBBIX MH()OPMALIMOHHBIX TEXHOJOTUMN AJISI PEIICHUS MOCTABJICHHBIX 3ajay;

- dopMHUpOBaHUE YMEHUHN BOCIPUHHUMATH, IepepabaTbiBaTh U NPEAbABISATh HHPOPMALIUIO B CIOBECHOM, 00pa3HOi, CHMBOJIUYECKOM
dbopMax, aHAIM3UPOBATH U NepepadaTHBATh MOJYYCHHYI0 HH(GOPMAIUIO B COOTBETCTBHUU C MOCTABJICHHBIMH 3aJladaMU, BBIICIATH
OCHOBHOE COJIEpKAHUE MPOUYUTAHHOTO TEKCTA, HAXOJUTh B HEM OTBETHI Ha NOCTABJIEHHBIE BONPOCHl U U3JIaraTh €ro;

- pa3BUTHE MOHOJIOTUYECKON U NUAJIOTHUYECKON pedr , YMEHHUS BbIpakaTh CBOU MBICIH U CIOCOOHOCTH BBICIYIIUBATh COOECETHUKA,
MMOHUMATh €r0 TOYKY 3pE€HUs, MPU3HABATh NPaBO JAPYroro 4eJOBEKa Ha MHOE MHEHHUE;

- OCBOCHHME NMPUEMOB JCUCTBUNA B HECTAHIAPTHBIX CUTYaI[UAX, OBJAJEHUE IBPUCTUUCCKUMH METOJIaMU pelIeHUs po0iem;

- dopMupoBaHUEe yMEeHUU paboTaTh B IPyINIe C BHIMOIHEHUEM Pa3IUYHBIX COLIMATIbHBIX pOJIeH, MPEeICTaBIATh U OTCTAMBATh CBOU
B3TJISIABI U YOEXKIEHHS, BECTU NTUCKYCCHIO

IIpeomemmnsie pe3yiomameol:

- 3HaHHA O MPUPOJE BaXHEHNMHNX GU3NUYECKUX SABICHUN OKPYKAIOMIEro MUpa U MOHUMaHHEe CMbIcTa (U3UYECKUX 3aKOHOB,
pPacKpBIBAIOIINX CBSI3b U3YUEHHBIX SIBJICHUM;

- YMEHUS MOJb30BATHCSI METOJAaMU HAYYHOTO UCCIEIOBaHUS IBICHUN MPUPOBI, MPOBOAUTHh HAOIIOICHUS, IAHUPOBATH M BBIMIOJHATH
AKCMEePUMEHTHI, 00pabdaThIBaTh PE3YyJIbTAThl U3MEPEHUMN, IPECTABIATH PE3YAbTATHl U3MEPEHU U C TOMOIIBIO TAOIUIl, TPAaDUKOB U
dbopMyn, oOHApPYKUBATH 3aBUCUMOCTH MEXIY PU3NUECKUMHU SIBICHUSIMU, OOBSICHITH MOJTYUYEHHBIE PE3YyIbTAThl U JI€TaTh BHIBOJHI,
OLIEHWBATh TPAHUIBI MOTPEITHOCTEN PE3yIbTATOB H3MEPECHUI;

- YMEHUS MIPUMEHATHh TEOPETHUYECKNE 3HAHUS M0 PU3UKE HA MPAKTUKE, pemaTh pu3uueckue 3ajJauu Ha MPUMEHEHUE MOJIYYEHHBIX
3HAHU;

- YMEHUS U HaBBIKH MPUMEHSATH MOJyYEeHHbIC 3HAHUS JJIs1 O0bSCHEHHS MPUHIIUIIOB AeHCTBHUSA BaXXHEHUIINX TEXHUUECKUX YCTPOUCTB,
pelIeHnusT MPAaKTUYECKUX 3a/1a4 MOBCEJHEBHON JXKU3HU, pPAllMOHAIBHOTO MPUPOJOTOIb30BAHUS U OXPAaHBI OKPYIXKAIOIIEH CPeIbl;




- popMupoBaHue yOeKICHUS B 3aKOHOMEPHOM CBSA3U U MO3HABAEMOCTH SIBJICHUM MPUPOJABI, B 00BEKTUBHOCTH HAYYHOTO 3HAHUS,
BBICOKOM LIEHHOCTH HAYKHU B PAa3BUTHUHU MAaTEpPUAIbHOW U TYXOBHOU KYJIbTYPHI JIOJENH;

- pa3BUTHE TEOPETUUYECKOTO MBIIIJIICHUS HAa OCHOBE (POPMUPOBAHUS YCTAaHABIMBATh (PAaKThl, pa3inuyaTh NPUUYUHBI U CIEICTBUSI, CTPOUTH
MOJI€JIM U BBIJIBUTaTh TUIIOTE3bI, BRIBOJUTH U3 IKCIEPUMEHTAIbHBIX ()AKTOB M TEOPETHUYCCKUX MOJeIeH GU3nIeCcKre 3aKOHBI;

- KOMMYHUKAaTUBHBIE YMEHHUS TOKJAABIBATh O PE3yJbTaTaX CBOErO MCCIIEIOBAHUS, YYaCTBOBATh B JUCKYCCHUU, KPATKO U TOYHO OTBEYATh
Ha BONPOCHI, HCIOJB30BATh CIPABOUHYIO JUTEPATYPY U APYTrue UCTOUHUKU UHPOPMALUH.

8.Cucmema oyenku
OneHka 0TBETOB yyaluxcs

Onenka «5» CTaBUTBCS B TOM Cllydae, €ClIM yJallluics TOKa3bIBaeT BEPHOE NOHUMaHKUE (PU3NUYECKON CYIIIHOCTH PAcCMaTPUBAEMBbIX SIBJICHUHN U
3aKOHOMEPHOCTEH, 3aKOHOB M TEOPHIA, a TaK K€ MPAaBWIBHOE ONpeaeeHne PU3NICCKUX BEITMYNH, UX €AMHUI] U CIOCOO0B M3MEPEHUS: TIPABUITLHO
BBINOJIHSAET YEPTEXKHU, CXEMBbI U IpauKU; CTPOUT OTBET 110 COOCTBEHHOMY IUIAHY,

COIIPOBOKAAET PAacCKa3 COOCTBEHHBIMU IPUMEPAMH, YMEET IPUMEHSTh 3HAHHsI B HOBOW CUTYallMy MPH BBHITIOJHEHUH MPAKTHUECKUX 3aJaHUN; MOXKET
YCTAHOBUTH CBSI3b MEXKAY U3y4aeMbIM U paHEe N3yUYE€HHBIM MaTE€pHUajIOM IO Kypcy (PU3HKH, a TAKXKe C MAaTePHAJIOM, YCBOCHHBIM NPH U3Y4YE€HUU JIPYTUX
MPEMETOB.

Ouenka «4» CTaBUTHCA, €CIIM OTBET YUEHHKA YAOBJIETBOPSET OCHOBHBIM TPEOOBAaHUSAM Ha OLIEHKY 5, HO JJaH 0e3 MCII0JIb30BaHMsl COOCTBEHHOTO IJIaHa,
HOBBIX IPUMEPOB, 0€3 IPUMEHEHHUS 3HAHUI B HOBOM CUTYAIlNH, 6€3 NCIOJIb30BAHUS CBSI3€H ¢ paHee H3yYeHHBIM MaTepPHaIOM U MaTepHaIOM, YCBOCHHBIM
IIPU U3YYEHHUH Jp. IPEAMETOB: €CIIU YJaluiics JOMyCTHII OJJHY OLIHMOKY MU He OoJiee ABYX HEI0UETOB U MOXKET UX UCIPABUTh CAMOCTOSATENBHO HIIH C
HEeOOJIbIION MTOMOILBIO YUUTETIS.

Ouenka «3» CTaBUTHCA, €CIU YYalUICs TPaBUIbHO MOHUMAET (PU3MUECKYIO CYITHOCTh PacCMaTPUBAEMBbIX SIBJICHUH M 3aKOHOMEPHOCTEH, HO B OTBETE
UMEIOTCS OT/IENIbHBIE TIPOOEIBI B YCBOSHUH BOIIPOCOB Kypca (PU3HKH, HE MPETSTCTBYIONINE JaIbHEHIIIEMY YCBOSHHIO BOIIPOCOB IIPOTPAMMHOTO MaTepHaa:
yMeeT NPUMEHATH MOJTy4YeHHbIE 3HAaHUS [TPU PELLICHUH MPOCTHIX 3a/1a4 € UCIIOIB30BAHUEM TOTOBBIX (DOPMYJI, HO 3aTPYAHSETCS IPU PEIISHUH 3a/1a4,
TpeOyomuX nmpeodpa3oBaHmsi HEKOTOPHIX (PopMyII, AOMYCTHI HE Oosiee OHOM rpy0oit OMOKH U IBYX HEIOUETOB, HE OoJiee OTHON TPyOOH U OTHOM
Herpy0Ooi ommoku, He 6oee 2-3 HerpyObIX OIMOOK, OJHOM HErpyOoil OMMOKY U TPEX HEAOUYETOB; TOMYCTUI 4-5 HETOUETOB.

OuneHka «2» CTaBUTCS, €CITU YYaIIHICs HEe OBJIAJIe]l OCHOBHBIMH 3HAHUSIMH U YMEHHUSIMH B COOTBETCTBUH C TPEOOBAHMSIMH MTPOTPAMMEBI U JOMTYCTHII
OosblIe OMMOOK U HEJOYETOB YeM HEOOXOJMMO JUIS OLIEHKH «3).

OueHKa KOHTPOJbHbBIX PadoT

OueHka «5» CTaBUTCA 32 padOTy, BBIMOJHEHHYIO TMOJHOCTHIO 0€3 OMMOOK M HETOUYETOB.

Ounenka «4» cTaBUTCA 32 pabOTy BBIIOJIHEHHYIO MOJHOCTBIO, HO MPHU HAIWYUK B Hel He Ooyiee 0JHON Ipy0oil M OJHON HEerpyooil ommOKH U OJHOTO
HenmouéTa, He OoJee TPEX HEeJ0UETOB.

Omnenka «3» CTaBUTCS, €CIM YYEHUK MPaBWIBHO BBIOJHUI HE MeHee 2/3 Bcel pa®OThl WM JOMycTUs He Oosee OJHON rpyOoi OMMOKM H.JIBYX
HeZ04YETOB, He Oojiee OAHOM rpyOol OomMOKM M O1HOIM HerpyOoil ommOku, He Ooyiee Tpex HerpyObIX OIIMOOK, OJAHOM Herpyool omuOKHM U Tpex
HEJO0YETOB, NpU Hamuuuu 4 - 5 HEAOYETOB.

OneHka «2» CTaBUTCSA, €CJIM YUCIIO OMHUOOK M HEJOUETOB MPEBBICUIIO HOPMY JIJISl OLIEHKH 3 WJIM IPABUJILHO BBIMIOJIHEHO MeHee 2/3 Bceil paboThl.

Onenka J12a00paTOPHBIX padoT




OueHka «5» CTaBUTCS, €CIIM YYAIIUKCS BBIIOJIHACT PadOTy B MOJIHOM 00BbEMe ¢ COOII0IEHUEM HEOOXO0IMMOM MOCIIeI0BATEIbHOCTH MTPOBEACHNUS OIBITOB
U M3MEpPEHMH; CaMOCTOSTENbHO U palMOHAJBbHO MOHTHPYET HEO0OXoqumoe o000pylOBaHME; BCE ONbBITHI MPOBOAMT B YCIOBHSAX M pEeXUMAX,
o0ecreYnBaOIUX TOJTYYeHUE MPABHIBHBIX PE3YJIbTaTOB M BBIBOJOB; COONIONaeT TpeOOBaHUS MpaBHJl 0E30MaCHOCTH TPYAA; B OTYETE MPABHIBHO H
aKKypaTHO BBIIIOJIHACT BCE 3AIMCH, TAOINLIbI, PUCYHKH, YEPTEXKH, I'PaUKH, BBIUMCICHUS; IPABUIIBHO BBIOJIHAET aHAINU3 TOTPELIHOCTEH.

Onenka «4» CTaBUTCS, €CJIM BBINOJHEHBI TPEOOBAHMS K OIEHKE «5» , HO OBUIO JIOMYIIEHO JBa - TPU HexoueTa, He Oojiee OJHOM HerpyOoi omuoOku u
OJHOT'O HEIOo4ETA.

Onenka «3» craBuTCS, €ciad paboTa BBHIMOJHEHA HE IOJHOCTHIO, HO OOBEM BBHIIOJHEHHOW YAaCTH TAaKOB, IO3BOJISIET IMOJYYUTh IPABUIIbHBIC
pe3yabTaThl U BBIBOJBI: €CJIU B XOJI€ IPOBEJCHUS OIbITa U U3MEPEHUI ObUIN JOMYIIEHbI OLINOKH.

Ouenka «2» CTaBUTCS, €clid padoTa BBIIOJHEHA HE TIOJHOCTBIO M O0BEM BBHINOJIHEHHON 4acTU pabOThl HE MO3BOJISIET CENATh IPABUIbHBIX
BBIBOJIOB: €CJIM OIBIThI, U3MEPEHUS, BHIUNCIIEHUS, HAOIIOICHHSI TPOU3BOIMINCH HETIPABUIIBHO.

Bo ecex Cy4asix OyeHKa CHuscaemcs, eciu Y4€eHuK He cobnooan mpe606aHu}1 npaeu bezonacrocmu mpyda

Ilepeuens omuook:
I'pyovle outudKu

1. Hesnanwue omnpesesieHnii OCHOBHBIX MOHATUH, 3aKOHOB, ITPABHII, TOJIOKEHUI Teopun, GOpMyIl, OOIIETIPUHATHIX CUMBOJIOB, 0003HAYEHUS
(U3HYECKUX BEIIWMYNH, CAUHUIY U3MEPCHHS.

2. HeymeHnue BBIIENATH B OTBETE IJIABHOE.

3. Heymenue mpuMeHSATH 3HAHUS JIUIS PEIICHUS 331249 U OOBSICHCHHS (PU3UIECCKIX SBIICHH; HETIPABUIBHO COPMYITUPOBAHHBIC BOITPOCHI, 3aJITAHUS WIIH
HEBEpHbIE OOBSICHEHHSI X0/1a UX PEIIeHNUs, He3HAHUE IPUEMOB PEIICHUS 3a/1a4, aHAJOTHYHBIX PaHee PEIIEHHBIX B KIIacce; OMIMOKH, MOKa3hIBAIOIIHE
HETPaBUIIbLHOE TOHMMaHHUE YCJIOBUS 33J1a4i WM HETMPABIIIBHOE MCTOJIKOBAHUE PEIICHHUS.

Heymenue untath U CTpOUTH rpaduKy U MPUHITUITHAIBHBIE CXEMBI

HeymeHnne moAroToBUTH K pabOTe yCTAHOBKY MM J1a00paTOpHOE 000PYIOBAHKE, TPOBECTH OIBIT, HEOOXOUMBIC PACUETHI UITH UCITOJIH30BATh
MOJIy4YeHHbIe TaHHBIE AJIs1 BHIBOJIOB.

6. HeOpexxHOE OTHOIIEHUE K JIAOOPATOPHOMY O0OPYIOBAHHIO M H3MEPHUTEIHLHBIM TPHOOpaM.

S

~

Heymenue onpenenuts noka3zaHus U3MEPUTEIBLHOTO MPUOOpa.
8. Hapymenue TpeboBaHuil mpaBuil 6€30MaCHOTO TPYAA MPU BHINOJIHEHUH SKCIIEPUMEHTA.

Hezpyovie ouiudxu
1. HerounocTtu ¢hopMyIHpOBOK, ONIPEAEICHUN, 3aKOHOB, TEOPH, BEI3BAHHBIX HETIOJTHOTOW OTBETA OCHOBHBIX MIPU3HAKOB OIMPEACIISIEMOT0 MTOHSTHS.
OmmOku, BEI3BaHHBIE HECOOTIOICHIUEM YCIIOBUI TIPOBEICHHSI ONBITA WIIH U3MEPEHUH.
2. OmuOKY B yCIOBHBIX 0003HAYEHUAX HA MIPUHIUITHAIBHBIX CXeMaX, HETOYHOCTH YePTEKEH, rpaikoB, CXEM.
3. Ilpomyck WM HETOYHOE HAMMCAHUE HAUMEHOBAHUN eAMHHUII (PU3MUECKUX BEIUYUH.




4. HepanuoHanbHBIM BBIOOP X0/1a PEIICHHMS.
Heoouemui

HepanmonanbHbIe 3a1TUCH PU BBRIYUCIICHUSX, HEPAIIMOHATBHBIE MPUEMbI BRIYHCIICHUH, MPEOOPa30BaHUI U PEIICHHUS 3a/1a4.
Apudmernueckre omMOKY B BEIUMCICHUSIX, €CIIU 3TU OIINOKU ITpy00 HE HCKAXKAIOT PEaTbHOCTD MOJYUEHHOTO pe3yJbTara.
OTtnenpHBIC TOTPEIIHOCTH B (DOPMYITMPOBKE BOTIPOCA UM OTBETA.

HeGpesxHoe BBITIOJIHEHHE 3anicel, YepTexel, cXeM, rpauKoB.

Opdorpaduueckre u MyHKTYallHOHHBIC OIIUOKA

arLONOE

9.Yueono — memoduueckuii Komnaexkm
1. Ilepoimikun A.B., I'yrauk E.M. ®@usuka. 8 kiacc. — M.: [Ipoda, 2018
2.A.B.Ileppimkuna. COopHHK 32124 110 pusuke. 7-9 kmaccel. — M.; «Ok3amen», 2015
3. [IpumepHBbIe TporpaMMeI 10 yueOHbIM npeameTam. Pusuka. 7 — 9 knaccsl: mpoekt. — M.: [Ipocsemienue, 2013
4. Bonkor B.A. YHuBepcallbHBIE IOYpOUYHBIE pa3paboTku 1o pusuke: 8 kiacc. — 3 —e u3.. nepepadot. u gom. — M.: BAKO, 2013
5. A.E.Mapon, E.A. Mapon KoHTponbHble U camocTosiTeNlbHbIE paboThl 1o gu3uke § kimacc: k yueOHuKy A.B. Ilepoimkuna. dusnka. 8kmacc. — M.:
WznarensctBo «poda» 2014.
6. H.K. Xannanos, T.A. XannanoBa «®usuka» Tectsl k yueOHuky A.B.Ileprimkuna «®usuka. 8 knacey, M. «Ipodar» , 2013

Cooeporcanue mamepuana KomMniekma noiHocmoio coomeemcmeyem Illpumepnou npocpamme no guszuke oCcHO8HO20 0Ouje2o 0opazosamus,
0053amenbHOMY MUHUMYMY codepxcanus. Komnnexm pexomenoosan Munucmepcmeom obpasosarus PO

KOHmDO]ZbHO — usmepumeiibHvle maniepuaivbl, HanpaseieHHvle HA U3y4erue YpoBeHA.

e 3HAHHII OCHOB (l)I/I3I/IKI/I (MOHOJ'IOFI/I‘IGCKI/Iﬁ OTBCT, 3KCIIPECC — OIIPOC, q)pOHTaHBHHﬁ OIIpocC, TECTOBBIN OIIPOC, HAITUCAHUC U 3alluTa COOGH.[CHI/ISI 1o
3aJJaHHOM TEMC, 00BsICHEHHE 3KCHCpI/IMeHTa)

® NPHOOPEeTEHHBIX HABBIKOB CaMOCTOSITEIbHON U MPAKTHUYECKON AESITENbHOCTH ydaluxcs (B XOJIe BBIMOJIHEHHs JIa0OPaTOPHBIX pabOT U pelieHus
3a/1a4)

® pPa3BUTBIX CBOWCTB JIMYHOCTH: TBOPYECKHX CHOCOOHOCTEH, HMHTEpeca K HW3Y4EHUIO (PU3MKH, CaMOCTOSTENbHOCTH, KOMMYHHMKATHBHOCTH,
KPUTUYHOCTH, pedIEKCHU.

Hcnonvizyemvle mexuuueckue cpeocmea
e [lepcoHanbHBII KOMIBIOTED
e MynpTUMEIUKHHBINA TPOEKTOP




Hcnonvzyempvle mexnonozuu: 310poBbecOepexeHus], MpoOIeMHOro 0O0ydeHHs, MeJaroruka COTPyIHHYECTBA, Pa3BUTUSI MCCIIEJOBATEIbCKUX HABBIKOB,
Qg epeHIIMPOBaHHOTO OX0/1a B 00YYEHUHU Pa3BUTHUS TBOPUECKUX CIIOCOOHOCTEH

Oobpazosamenvusle Oucku
VY4eOHbIe JEMOHCTPAIIUH 110 BCeMY KypCy (PM3UKH OCHOBHOM IIKOJIBI C TOAPOOHBIMU KoMMeHTapusiMu. DVD nuck.6 UM Apcenan obpazoBanus, 2012

IIpesenmayuu, cO3laHHBIC YUUTEIEM U IETHMH B IIpoIiecce 00pa30oBaTeIbHOIO Mpolecca Mo KaKA0H H3ydaeMoi Teme
Komnnexm gusuueckoeo I'MA obopyoosanus 0ns nposedenus 1a60pamopHuix pabom
Tabauywvl




KAJIEHIAPHO - TEMATHYECKOE IINTAHUPOBAHMUE 8 KJIACC ( 68 yacos, 2 yaca B HeJ1eJ110)

DJIeMEHTBI COJeP:KAHUS,
(orcuprvim wipugpmom evioenennt
mamepuanwt evtHocauwuiica na 'HA unu
EID9)
Mesicnpeomemnmnsoie céasu

Ne Henenu/ypoka
Jara nnan/gakt
Tema ypoka

TpeGoBanusi K YPOBHIO OATOTOBKH
o0y4Jarouuxcs

ITnanupyemoie pezynomamaot
o00yuenusn

JINYHOCTHBIE,
nmo3"HaBaTeJ/JIbHbIC,
peryjasiTuBHbIC,
KOMMYHHUKATUBHbIC
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Hap006pa3OBaHI/I$1 BCIICCTBA. HSMGpHTB BJI&JKHOCTD Bo3yXa 0 Touke pockl. OO6CyKIaTh SKOJIOTHUECKUE OCIEICTBHS IIPUMEHEHNS BUTaTeIell BHYTPEHHETO CTOPAHNs, TEIUIOBBIX M THAPOIJIEKT]

Pazgen 1 TEIIVIOBBIE ABJIEHUSA (24 yacoB)
OcHoBHbIE BH/IbI 1esITeJILHOCTH yueHMKa: HaOmonate n3MeHeHne BHyTpEHHEH SHEPTUH TeJla IpH TeIutonepeaaye 1 padoTe BHEIIHUX cuil. Mccnenosats siBeHHE TEIIOOOMEHA IPH
CMEIIMBaHUU XOJIONHON U TopsAyeil BOAbl. BRIUUCIATH KOMTNYECTBO TEIUIOTHI U YEIbHYIO TEIIOEMKOCTh BEUIeCTBa MpH Teruionepeaaye. 3MepsaTs yAeabHy0 TeII0eMKOCTb
BemiecTBa. M3MepsATh TemoTy IU1aBieHus baa. MccnenoBaTh TEmIoBbIe cBoWicTBa NapaduHa. HaGmoaate n3MeHeHne BHyTpeHHE SJHEPTHH BOJIBI B PE3yJIbTaTe UCTIapEHUSL.
BbIuucnaTh KOMUYECTBO TEIJIOTHL B IPOLEccax TEIJIONEepeaayy NPy IIaBICHUH U KPUCTAUIM3ANY, NCIAPCHUN U KOHAEHCALUH. BEIUUCIATD yaeNbHYIO TEJIOTY IUIABICHUS U

P OCTaHITUI

IIpuMeps! TEIIOBBIX U
SJIEKTPUUECKUX SBJICHUI.

CBs13b TEMIIEpaTypHI TEIA U

I[BI/I)KeHI/IC MOJICKYJI B ra3ax,
JKUJAKOCTAX U TBEPABIX TEJIaX

1/1
Temnosble siBjeHus. Temneparypa

OcobeHHOCTH ABWXKCHUS MOJICKYII.

CKOpPOCTHU ABUIKECHUA €T'0 MOJICKYJI.

3HaTh: cMBICT (PU3HYECKUX BEITHUYUH
«TEMIIEpaTypa». «CPEAHsAs CKOPOCTb
TEIUIOBOTO JBIKCHUS, CMBICIT
TIOHSTHSI TEIUIOBOE PAaBHOBECHSI»

YmMmern: pas3nuyath TETJIOBbIE
SIBJICHUS, aHaJIM3UPOBATh
3aBUCHUMOCTh TEMIIEpaTyphl Teia OT
CKOPOCTH JIBMJKEHHS €0 MOJIEKYJ

JInyHocTHBIE: HUccnenytor
3aBHCHMOCTb HAIIPaBJICHHS W CKOPOCTH
TeIUI00OMEHA OT Pa3HOCTH TEMIIEpPATyp
ITo3naBaTeabHBIE: Brigensior u
(opMyIHpPYIOT IO3HABATENHHYIO ILElb.
Crposit JIOTHYECKHEe ey
paccyXIeHUH. BriaBurarot "
00OCHOBBIBAIOT THIIOTE3BI, MPEIaraoT
CTIOCOOBI X TIPOBEPKU

PeryasituBHble: DopmynupyroT
[03HABATENBHYI0 1IIeJIb, COCTaBILIOT
IUIaH ¥ TI0CJIEA0BATENBHOCTD AeHCTBHI
B COOTBETCTBUH C HEH
KommyHukaTuBHbie: [Inanupyror
obmue crioco6s! paboTsl. Mcnons3ytor
aJIeKBaTHBIE S3BIKOBBIEC CPEICTBA AT
OTOOPaXKEHNUsI CBOMX TyBCTB, MBICIICH 1
OOy KIeHN T

®poHTaNbH
Bl ompoc,
YCTHBIE
OTBETHI

2.3

1.2

npe3eHTa
s

ENVHUIIBI TEMIIEPATYyPhl, UCIIOJIb3yEeMBbIE B

IIPYTHX CTpaHax, TeMIIEpaTypHbIC IIKaJIbL.
M3roToBUTH CIIPaBOYHYIO OPOIIIOPY.
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JladopaTtopHas padoTa Nel «MccnenoBanue
U3MECHCHUS TeMIIepaTyphbl OCThIBAIOIIEH BOALD>

Hanbonmee  3(PEKTHBHBIE  CIIOCOOBI
peleHus 3a1a4u

PerynsituBuble: COCTaBISIIOT IUIAH U
MOCJIEI0BATENLHOCTD JIeUCTBUH.
OILIEHUBAIOT JOCTUTHYTBIM pe3yibTar.
CocTaBIsIOT TJ1aH "
MOCJIEI0BATENLHOCTD JIeCTBUM.
OLEeHUBAOT JOCTUTHYTBIN pe3ysbTaT
KommyHukaTuBHble: PazBuBaror
YMeHHE HHTETPHPOBATHCS B TPYIIITY
CBEPCTHUKOB M CTPOUTH MPOJYKTUBHOE
B3aMMO/ICHCTBHE CO CBEPCTHUKAMH U
B3pOCIIBIMHU

["pynmnoBoii npoekT «Pu3nka B 3aragkax» ( co3gAaHHe KHUTH)

PKCIEPHUMEHTAJIbHBIM IIyTeM IIPOBEPUTH Kakas BoJa ObICTpee

3aMEP3HET, ropA4as Ui XOJ'IOHHa}I? HOCTpOI/ITb I’pa(l)I/IK 3aBUCUMOCTH [1a4e
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MIOATBEPKAAIOIINE 3aKOH COXPAHEHUS
MEXaHUYECKOM SHEPTUU

YPOBEHb YCBOEHHUSI.
KOPPEKTHBEl M JIONOJHEHUS B CIOCOO
CBOMX JIEMCTBUI

KommyHukaTuBHble: Berynaror B
JIAJIOT, y4acTBYIOT B KOJUIEKTUBHOM
00CyXIeH!H TPOOIIeM, ydaTcst BIaJIeTh
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KosnuecTBO TENMJI0THI ) Heo0XoauMoe JJIs

IUVIABJICHUS TEJIAa U BbIACIAIOIICECHA NPH

€ro KDUCTAJJIMU3ANNUK

VYielbHasi TEILUIOTA IIABJIEHNS, €€
(uzuyeckuii cMbICT U eIMHULIA.
O0bsicHEeHNEe TPOLECCOB MJIABJIEHUS U
OTBep/IeBaHUs HA OCHOBE 3HAHMII O
MOJIEKYJISIPHOM CTPOEHHH BEIECTBA.

Amnanu3 Tabiuiel 4 B yuebHnke. @opmyaa

AJIsl pacyeTa KoJl. TelJ0ThI ,

HEO0XO0MMOr0 /IS IJIABJIEHUSI TeJ1a WiIu

BbIIC/IAIOLEIOCH IIPH €ro
KpUCTALJIU3ALUA
mamemamuka

1/15

Pemenue 3agau

Pemenne 3amau o teme «Harpesanwue te.

[TnaBnenye ¥ KpUCTAILIN3ALNSY,
KPaTKOBPEMEHHAsl CAMOCTOSTEIbHASL
pabora

mamemamuka

3HaTh: TOHITHE YJEIBLHOM TEIUIOTHI
IUIaBJICHUS, (DU3MYECKUN  CMBICIH
€IMHUIIBI U3MEPEHHS

YMeThb: aHaTU3UPOBaTh TAOIMYHBIC
JAHHBIE TEMIICpaTyphl IUIABJICHHUS,
rpadUK TJIaBIEHUS W OTBEPACBaHUS,
paccUUTHIBATh KOJWYECTBO TEILIOTHI,

BBIJICIISIFOLIICTOCS] npu
KPHUCTAJUTH3aLUH , OOBSACHATH
MPOLIECCHI TUIABJICHHS ¥ OTBEPICBAHUS
Tena Ha  OCHOBE  MOJICKYJISIPHO-

KHHECTHYCCKUX HpeILCTaBHeHI/II‘/’I

JInyHOCTHBIE:
YICNBHYIO  TEIJIOTY  IUIABICHUS
npfa.  COCTaBISIOT — alrOpUTM
pellleHHs 3ajad Ha IUIaBICHUE U
KPHUCTAJUIU3ALUIO TeJl
Ilo3naBaTenbHBIC: Beipaxarot
CTPYKTYPY 3aJaydl  pasHBIMH
cpencrBamu. CTpOST JIOTHYECKUE
LENU PacCyXACHUN. BpImonHAIOT
onepanuu co 3HAKaMH u
CUMBOJIaMH

PeryastuBHbie: CTaBAT y4eOHYIO
3aJayy Ha OCHOBE COOTHECEHUs
TOTO, 4TO yX€ U3BECTHO U YCBOCHO,
1 TOTO, YTO €Ill¢ HEU3BECTHO
KoMmyHukaTuBHBIe: AIEKBaTHO
HCTIONB3YIOT PEYEBhIE CPEICTBA
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cpasuuBath KIIJ[ paznudnpIXx MammH
U MEXaHU3MOB

SHAaHUAMH MEXKY YICHAMU I'PYIIIbI
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Pemenue 3agay. IloaroroBka Kk KOHTPOJIbLHOM padoTe.

Pemienue 3a7a4 mo TeMaM «
H3menenue arperaTHbIX
COCTOSIHUH BEIIECTBA» M «
TemoBsle ABUTaTSIIN

mamemamuxa

3HaTh:  OCHOBHBIE  TMOHATHA U
(hopMyIIBI IO JAHHOM Teme

YMeTh: TIPUMEHATH TTOJYYE€HHBIC 3HAHUA
IIpY pELICHNN 3a7a4

JINYHOCTHBIE: OnuchIBalOT
MPEBpAIllCHNs] YHEPIMU B TEIUIOBBIX
JIBUTATEIISX. Brruucistor
MEXaHUYECKYyl0 paboTy, 3aTpayeHHYIO
sHepruto tormBa u KIIJ[ TemmoBoro
neurarens. OOCYKIal0T SKOJIOTHYECKUE
MOCJIE/ICTBUS TIPUMEHEHUS JBUTaTesei
BHYTPEHHET0 CrOpaHUs, TEIUIOBBIX U

TH/APOAJIEKTPOCTAHIIHIA; yTH
MOBBIILICHHS s dexTuBHOCTH u
9KOJIOTHYECKON Ge3omacHoCTH

TEIIOBBIX MAIlINH
TMo3naBartesbHble: OpUEHTUPYIOTCS U
BOCIHPHHHUMAIOT TEKCTHI
XYJI0’)KECTBEHHOT 0, HAY4YHOTO,
yOJIMIUCTHYECKOT0 U O(pHIUAIBHO-
nenoBoro  ctwied.  CTPyKTypHpPYIOT
3HAHUS. Boccranasnusarot
MPEIMETHYIO CHTYALHIO, OMHCAHHYIO B
3ajade, MyTeM IepedOopMyJIMpPOBAHMUS,
YHPOIIIEHHOTO Iepecka3a TeKCTa, C
BBIJICJICHHEM TOJIBKO ~ CYIECTBEHHOM
nHdopMann

PerynsituBHbIC: Cinyaror  cBoit
crnoco®  AeHCTBHA € OTaJOHOM.
OCo3Ha[OT ~Ka4ecTBO M YPOBEHb
ycBoeHHs. OIIEHHWBAIOT JTOCTHUTHYTBII
pe3ynbTar

KommyHukaTuBHbie: [Inanupyror
obmue crocods! paboTsl. OnpenensroT
LeNy U QYHKIUH y4aCTHUKOB, CIOCOOBI
B3aNMOAEHCTBUSL. YMEIOT (WM
Pa3BUBAIOT CIIOCOOHOCTBH) OpaTh Ha
ce0s1 MHULIMATUBY. AJIEKBaTHO
HCTIONB3YIOT PeYeBBIe CPENCTBA IS
JIMCKYCCHH M apT'yMEHTAInH CBOE
no3utuy. MHTepecyoTcs qyKum
MHEHHEM H BBICKa3bIBAIOT CBOE

Pemenue
3a7a4

W 3MENKHU Hax

ficClieIOBaHUE U 00BSCHEHHE BPALICHHS 1 YCKOPEHHs BpalleHHs: OyMaXKHO

OOBsCHEHHE NAHHOTO SIBJICHUS.

BKJIFOUEHHOM 2J1. JIaMITOM.
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OcHoBHbBIE BHBI 1€ATCIbHOCTH YYCHUKA: Ha6J'IIO,I[aTB SIBJICHUS SJICKTpU3AlU TCJI IIPU COITPUKOCHOBCHUU. OOBACHSTE SABICHUS QJICKTPU3AallUU TCII U B3aHMOHCﬁCTBHH
QJICKTPUYCCKUX 3apAa0B. I/ICCHCZIOBEITI) ZICI\/’ICTBI/IH QJICKTPUYCCKOI'O ITOJIA Ha TeJla U3 IIPOBOAHUKOB U TUDJICKTPUKOB. CO6I/IpaTL " UCIIBIThIBATD SJICKTPUYCCKYIO LCTIb. U3roToBasTh 1

Pazgen 2 QJIEKTPUYECKUE SABJIEHUA (25 yacoB)

HCIBITHIBATH TATbBAHMYSCKHI JICMEHT. I/I3Mep$ITI) CUJly TOKa B SHGKTpI/I‘IeCKOﬁ OCITH. I/ISMGPSITL HaIMpsHKECHUC HAa YUIAaCTKE LICIIN. I/ISMGPHTB QJICKTPHUYICCKOC COIIPOTHUBIICHUEC.
HCCJ’ICI{OB&TL 3aBUCUMOCTDH CHUJIbI TOKA B IPOBOJHUKE OT HAIIPAKCHUSA HA €r0 KOHIAX. I/I3M€p$ITI> pa60Ty 1 MOIITHOCTB JJICKTPUYCCKOI'O TOKA. Brruuciars CUJ1y TOKa B LICTIH, pa60Ty u

MOIIHOCTB 3JICKTPUYCCKOI'O TOKA. OOBACHSTE SABJICHUE Harpe€BaHus:A IMIPOBOJHUKOB SJICKTPUYECKHUM TOKOM. 3HAaTh U BBINOJHATD ImpaBujia 0e30macHOCTH mpu pa60Te C UICTOYHHUKaAMHU
IIOCTOSAHHOI'O TOKA
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Pemenue 3aga4 Ha 3axkoH Oma 115 yYuyacTka uemnu,

MUCbMEHHOH (opme
PeryasituBHble: BHOCAT KOPpEKTHUBBI

M JIONOJHEHUS B  CIOCOO  CBOMX
nerictBuii.  OCO3HAIOT KayecTBO H
YPOBEHD YCBOCHHUSL. OLeHUBAIOT

JOCTUTHYTBIH pe3yibTar
KommyHukaTuBuble: Pabotaior B
IpyIIle, yCTaHABIUBAIOT pabouue
OTHOIIEHHUS, yJaTcst 3QPEeKTHBHO
COTPYIHHYATh U CHOCOOCTBOBATD
MIPOIYKTHUBHOI KOOIEPAIHH.
OnuchIBAIOT COIEpKAHHIE
COBEpIIAEMBIX JEHCTBUI

Brustaue G11y7KIal01Iero Toka Ha KOPPO3HIO METAILIA
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(opMyIIHpPYIOT NO3HABATENBHYFO IIEIb H
CTPOSIT IEUCTBHS B COOTBETCTBHUH C HEH
KommyHuKaTHUBHBIE: YMEIOT (MK
Pa3BHUBAIOT CIIOCOOHOCTH) C TIOMOIIIBIO
BOIPOCOB OOIBATH HEJIOCTAIOIILYO
uHpopmanuro. OOMEHHBAIOTCS
3HAHUSIMH MEX/Ty WICHAMH TPYIIIBL TS
MIPUHATHS 3P (HEKTHBHBIX COBMECTHBIX
pemeHunit
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BbIICHUTD NPUYKHBI IEPETPY3KU CETU U
KOPOTKOT'O 3aMbIKaHHs1, 00BSICHUTD
yJalumcs Ha3HaueHue
NpeloXpaHuTeNneit, U3y4uTh yCTPOUCTBO
JIAMITBI HAKATMBAHUSL.

YIOpaBIATh MOBEICHUEM MapTHepa -
yOexaTh ero, KOHTPOJIUPOBATH,
KOPPEKTHpPOBaTh U  OLIEHHWBATh €ro
JIeHCTBUS.
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Pemenue 3agau.

[ToBTOpEHME OCHOBHBIX BOIIPOCOB
M0 N3yYEHHOU TeMe, POPMYJIBI,
pelieHue 3aaad.

3aKkpenuTh 3HaHUS yJaruxcs o pabore u
MOII[HOCTH IEKTPHYECKOTO TOKA, O
TEIIOBOM ACHCTBUM TOKA 1
c(hOpMHIpOBaTh HABBIKH pacyeTa
KOJIMYECTBA TEIUIOTHI BBIAEIIEMOTO B
Pa3IMYHBIX yIacTKax dJI, e

mamemamuxa

3HATB: OCHOBHBIC IIOHATHSI U (POPMYIIBI
YMeTb:  HCHONB30BaTh  IOJIyYCHHBIE
3HaHUS NIPH PELLICHUHU 33734

JlnyHocTHble: PaGotator ¢ "kapToii
3HaHuil", J00aBIAIOT IOSCHEHHMS W
KOMMEHTapuH K HHAUBUJYaIbHOMY
00pa3oBaTeIbHOMY MapuipyTy.
Pa6otator Ha TpeHaxkepe
(MHTepaKTHBHEIE IPOBEPOYHBIC TECTHI).
IIpoBepsIOT ~ ypOBEHb  YCBOGHHS H
Ka4ecTBO 3HAHHU MO TeMe, yCTPAHSIOT
"Oenble msaTHA"

Mo3naBartenabHble:  CTPYKTYpUPYIOT
3HaHUS. BBIOMpAlOT OCHOBaHHSA U
KPUTEPUH Ul CPaBHEHHs, CEpHALH,

KJIaccuuKanuu 00OBEKTOB.
CoCTaBisFOT ~ LENoe W3 4acTed,
CaMOCTOSTEIIEHO JOCTpauBas,
BOCIIOJIHSISI HEJI0CTaOIINe
KOMITOHEHTBI.  BBIpaKaroT = CMBICI

CHUTYalll pa3JIMYHBIMU CPEICTBAM
PerynasitTuBHble: OCO3HAIOT KAUeCTBO U
YPOBEHb YCBOCHHUS
Kommynukatusubie: OOMEHUBAIOTCS
3HAHUSIMH MKy WICHAMH IPYIIIbI AL
TIPUHATAS 9P (PEKTHBHBIX COBMECTHBIX
pemenuil. Pa3BuBaroT crioco6HOCTH C
MIOMOLIBIO BOIIPOCOB JOOBIBATH
HH(OPMALHIO, TEMOHCTPUPYIOT
CIIOCOOHOCTH K OMIIATUH, CTPEMIICHHE
yCTaHaBIUBATh OTHOIICHHS
B3aHMOIIOHUMAHUS

dusnyecku
M JTUKTaHT
Ne 5,
CaMOCTOSTE
JIbHOE
pelieHue
3aj7a4 npu
KOHCYJIBTU
pOBaHUU
YUHUTENSA

3.1-39

duzuka B muteparype (IpPOEKT)
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Koutpoabnasi pagora Ne 4

«PaboTa ¥ MOIITHOCTH

JEKTPUYECKOI'0 TOKA»

Konrtponbnas paboTa no temam:
Pabora u MomHoOCTh
ANIEKTPUYECKOTO TOKa», «3aKOH
Jxoyns — Jlenniay, 3akon Oma u
T.IL

mamemamuxka

3HaTh:  OCHOBHBIC  TOHATHS H
(dhopMynbl
YMerh:  OpUMEHATH  3HAHHSA K

PECHICHUIO 3aJa4

JIn4HOCTHBIE: JleMoHCTpUpPYIOT
yYMEHHE pellaTh 3aJa4d [0 TeMe
"DeKTpuuecKue siBJIeHUs"
Ilo3HaBaTeJbHBIE: Bei6uparot
Hambonee  d¢QEeKTUBHBIE  CHOCOOBI
pemwenuss  3amad.  OCO3HaHHO W
MIPOU3BOJILHO CTPOST peueBble
BBICKa3bIBaHUS B IUCbMEHHOM (hopme
PeryasituBHble: Beigensror u
OCO3HAIOT TO, YTO YK€ YCBOEGHO U YTO
€Ile TOJUICKUT YCBOCHHIO, OCO3HAIOT
Ka4yeCTBO U YPOBEHb YCBOCHHS
KommyHukaTuBHbIe: ONMCHIBAIOT
coziep)KaHHe COBEpIIAEMBIX JeHCTBUI ¢
LEJIbI0 OPUEHTUPOBKH IPEIMETHO-
MPAKTUYECKON MM UHOW JESTEIbHOCTH

KUMTr
KonTponsn
ast pabora
Neo 4 ctp.
63-70 (5
BapHUaHTOB)

3.1 39

Omnpenenute paboTy, KOTOPYIO COBEPILACT AIESKTPUIESCKHH TOK B

1 neHb, HeNeIo, MECsILL, MOJb3YsCh MTOKa3aHUIMHU

BallIell KBapTHpe 3a

Bripasure oty snepruto B MJx

CHCTYHUKA DJICKTPUYCCKON DHCPIUu.

KP

Paznen 3 DQJIEKTPOMATIHUTHBIE SABJIEHUS ( 6 yacoB)
OcHoOBHBIE BH/ABI IeSITEIbHOCTH YYeHHKA. DKCIIEPHUMEHTAIBHO U3y4aTh SABJIECHUS MATHUTHOTO B3aUMOJIEHCTBHS Ten. V3ydaTs siBIeHHd HaMarHW4MBaHUA BenlecTsa. Mccnenosats
JICMCTBHUE DIIEKTPUIECKOTO TOKA B TIPSIMOM TPOBOJIHUKE HAa MaTHUTHYIO cTpeniky. OOHapyKUBaTh AEWCTBHE MAarHUTHOTO TOJIS HA TPOBOJHHK ¢ TOKOM. OOHapy>KUBaTh MarHUTHOE
B3aUMOJICUCTBYE TOKOB. M3y4aTh NPUHIMI AEUCTBUS 3JIEKTPOJABUTATENS

1/50

MarnuTHoe 1oJjie ToKa

MarnuTHoOe moJie.
YcTaHOBIEHUE CBSI3U MEXAY
AIEKTPUIECCKIM TOKOM U
MarHuTHBIM mojieM. OTIBIT
Opcrena. MarHuTHoOe noJjie
NPsAMOro Toka. MarHuTHbIE

JJUHUHU MAIrHUTHOI'O MMOJIA
CdopMupoBaTh y ydaluxcs Hay4HbIe
NPEACTABIEHNSA O MATHUTHOM I10JIE U
YCTaHOBUT CBA3b MEXKY DJIEKTPUIECKUM
TOKOM ¥ MarHUTHBIM I10JIEM

ucmopust

3HaTh: CMBICI HOHATHS MarHUTHOTO
ojid ¥ TIOHHMAaTh , YTO TaKoe
MarHuTHblE  JIMHAM W KaKUMH
0COOEHHOCTSIMHU OHU 00J1a1al0T
Ymerb: BbIABISATE CBSI3b  MEXKIY
ANIEKTPUYECKHUM TOKOM W MarHWUTHBIM
10JIeM, OOBSICHATD CBSI3b HANIPABJICHUS
MarHUTHBIX JIMHUM MAarHUTHOTO IIOJIS
TOKa C HampaBJCHHWEM TOKa B
MPOBOJHUKE, TPUBOIUTL HPHUMEPHI
MarHUTHBIX SIBJIEHUH

JInunoctHple: VccnenyloT nelicTeue
SNIEKTPUYECKOTO TOKA HAa MAarHUTHYIO

CTpENKy
IMo3naBatensubie:  BpyendoTr U
¢dopmynupyror  npobnemy.  CtposT
JIOTUYECKHE  IIEMH  PacCYKIEHUH.
YcranaBnuBaoT TPUYHHHO-
CIIEZICTBEHHBIE CBS3U

PerynasiTuBHbIE: CaMocCTOATENBHO

(opMyIHpYIOT HO3HABATEIBHYIO LENb U
CTPOSIT JEHCTBUS B COOTBETCTBHHU C Heil
KommyHukaTuBHbIe: Vcnons3yoT
aJICKBaTHBIE SI3BIKOBBIE CPEACTBA ISt
0TOOpPaKEHUSI CBOMX YYBCTB, MBICIICH 1
o0y XIeHHUI

PabGora Han
OIIMOKaMH
KOHTPOJIbH
BIX
3aIaHUI

3.10

14

Buoeo:
- OIIBIT
Opcrena

BiusiHe MarHUTHOM aKTHBAI[MKM Ha

CBOICTBA BOJIbI




Mamemamuxa, acmponomus,
eeonoeus, eeoepagus

B3POCIIBIMH
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HOBTOpeHI/Ie TCEMBI
OJICKTPOMArHUTHBIC AABJICHUS.

mamemamurka

KoMmyHukaTuBHBIC: YuaTcs
apryMEHTHPOBATh CBOIO TOUKY 3PEHHS,
CHOPUTH U OTCTAUBATH CBOIO TIO3ULIUIO
HEBPaXKIEOHBIM IS ONIIIOHEHTOB
obpaszom

[TonsipHble CUsTHUS ( TPE3CHTAI )

E e JleiicTBME MATHMUTHOI'O IMOJIst HA | 3HATH: KaK OMKCHIBATH U OOBSICHSTH | JIMIHOCTHBIE: Obnapyxusaior | PerieHue
v JCUCTBUC MArHuTHOT'O TI0JIA Ha
= o
= = HpOBO)‘I‘HI/IK C TOKOM. JCHUCTBHUEC MAarHuTHOIo IoJIA Ha IpOBOJHMK ¢  TOKoM. Msyuaror 3aJa4 Ha =
8 : YCTPOI/ICTBO U IPUHIHUIT IIPOBOJHHUK C TOKOM, 3HATH | npuHUMI JeHCcTBUS AekTpoasuratend. | COOTBETCTB = E
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TecroBasipa®b | 3HATh: OCHOBHBIC TIOHATHS U | JIMuHocTHbIE: Aevonctpupyior | KM T e
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Pazgen 4 CBETOBBIE SABJIEHMSI ( 8 yacoB)
OcHoOBHBIE BU/IbI 1€SITEJILHOCTH YYeHHKA. JKCIICPUMEHTAITLHO U3YJaTh SIBIICHUE OTPAXKCHHUs CBeTa. McclienoBaTh CBOMCTBA N300paxeHus B 3epkaie. M3Mepsars pokycHoe
paccrosinue coouparorieli JiH3b1. [loydaTs n300pakeHHe ¢ TOMOIIBIO coOuparoieH JinH3bl. Ha0monaTh siBlIeHUE TUCIICPCUU CBETa

Hcrounuk cBeta. EcTecTBeHHBIE 1
HCKYCCTBeHHbIe HCTOUHUKH TOKA.
ToueuyHbIHi HCTOYHUK CBETA M CBETOBOM
Jayd. [IpsMonuHeitHoe pacpocTpaHeHue
cBeTa. 3aKOH NPSIMOJIMHEHHOT O
pacnpoctpanenus csera. O6pa3oBaHue TeHN
u nostyreHu. CoJIHeYHoe M JIYyHHOe
3aTMeHMe. SIBJeHus , Ha0I0daeMble IPU
TIaJICHUH JTy4da Ha TPAHMILY IBYX Cpel.
OTtpaikenne cBeTa. 3aKOH OTPaKeHHUs
ceta. O0OpaTHMOCTH CBETOBBIX JyYeii.

Hcmopu}l mamemamurka

HUcrounukm cBeTa. PacnpochaHeHne cBeTa.
OTpamelme cBeTa. 3aKOHBI OTpaKeHUus CBeTa

3HaTh: CMBICI  TIOHATHS  CBET,
ONTHYECKHE SIBIICHUS,
reoMeTpuyeckas — ONTHKA,  3aKOHA
MPSMOJIMHEHHOTO  PaclpOCTPaHECHUS
CBETa, CMBICI 3aKOHA OTPAKCHHUS
CBETa

YMeThb: HaOM0/aTh NPSIMOJIMHEHHOE
pacrpocTpaHeHUE CBeTa OOBICHITH
oOpa3oBaHMe TEHH W TMOJYTEHH,
MTPOBO/IUTH WCCIIeZI0BATEIbCKHM
OKCIICPUMEHT 110 MNOJYYCHHIO TCHU U
MOJlyTeHH, HaONO/IaTh  OTpPaKEHUE
cBeTa

JInyHocTHBIC: Hao6ironaror "
OOBSICHSIOT ~ 00pa3oBaHME TEHH U
nonyreHn. M300paxaroT Ha pHCYHKax
00J1aCTH T€HU U TIOJTyTeHU
Io3naBaTenbHble: BripaxaroT cMbIcT
CUTyallUH pa3JIMIHBIMHA  CPEICTBAMH
(pUCYHKH, CUMBOJIbI, CXEMBI, 3HAKH)
PerynsiTuBHbIe: CaMoCTOATENBHO
(opMyIIHpPYIOT NO3HABATENBHYFO TIEb H
CTPOSIT JeHUCTBHS B COOTBETCTBHU C HE
KommynnkaTusHeie: O0marorcs n
B3aMMOJEHCTBYIOT C MAPTHEpaMH 10
COBMECTHOM JeATEeNbHOCTH HIU OOMEHY
uHpopManuen

PaGora Haxg
oIIOKaMH
KOHTPOJIbH
bIX
3a1aHnioe
celia 1o
BOIIpOCaM

3.15 3.16

13 14

Buoeo:
HCTOYH
UKH
cBeTa

- 3aKOH
oTpaxe
HHUSA
cBeTa

- BBIICHUTB, UTO 910? (HI/IHHOE}I/ITI/IB, Kamepa —

06CKypa, MOHOKYJISIP, yainu3M, KBaHT,

IpedpaKiusi, TUOITPHUS)




Mamemamuka, uepuenue

M03HABATEIbHYIO II€b, COXPAHSIOT ee
MIPU BBIMIOJTHEHUN Y4EOHBIX ICHCTBHIA
KoMmyHHUKAaTHBHBIE:
IIpunepxuBarorcss MOpaIbHO-
9TUYECKUX U IICUXOIOTHIECKUX
MIPUHIAIIOB OOLICHUS 1
COTPYIHHYECTBA

IMocTpoenne n3o0paxKenust 3HaTh: Kak HOCTpOCHHEeM | JIHHocTHbIe:  Hccnenyior ceofictsa | (DpOHTANBH Buoeo:
= n3obpaxenust B 3epkane. CrposT o - %
s npeamMerTa B IJIOCKOM 3€pKaJie. OIMpPEACIACTCA PACIOJIOXKCHUE U BHU[ H300paKeHHs 1oJTyYaeMble ¢ | BIM OIIPOC 6 5 2
> u3o0pa o
& MHumoe u3odpakeHue. n300paKeHUs B IIJIOCKOM 3€pKaJie TMOMOWBI0  TUIOCKHX  3ePKajlbHBIX )KeHIfe 5 E £
=) . TIOBEPXHOCTE g
KaJIbH H pa AHH YMeThb: IpUMEHSTh 3aKOH OTPaKCHUS z =
E 3ep 0¢ 1 pacce oe p TP Tlo3naBaTejbHBIe: YMEHOT BBIOUpATh TIIocKko e X
2 g OTPaKEeHHE€ CBETA PackprITh ydammumcs CBC€Ta MIpHU MOCTPOCHUU I/I306pa>KeHI/I$I 0GOGIIGHHBIE ~ CTPAaTerMd  pelICHHS M g 2
5 2 g 0COGEHHOCTH 3epKaTbHOIO U AU(PHY3HOro B IUIOCKOM  3epKajle, CTPOMTP | 3azaun et o | 3eprame | © E( =
I3 Pe e: C 6 ] o] - =
~ E % OTpa)KEHHUS CBETa, HAYYUTh IIPUMEHATH I/1306pa)X(CHI/Ie TOYKH B  ILUIOCKOM TYJHTHBHbIE:  LJIMHAOT - CTIOCO ™ g § 3
 © | SaKOHBI OTPKEHH LI HOCTPOCHHA CBOMX  JICHCTBMM € 3a/laHHBIM SN
s M300paKEHNs B IIIOCKOM 3€pKalie 3CpKajIc 9TaJIOHOM, OOHAPYXKUBAIOT OTKJIOHEHUS Q = S
-3 M OTJINYHUS =3 o
=® =
% KommyHukaTuBHble: O0LaoTcs u > i =
g Yepuenue, mamemamuxa B3aMMOJIEHCTBYIOT C IAPTHEPAMH T10 g E 2
COBMECTHOMH JIeITENbHOCTH HIX OOMEHY g 5 E
undopmanmeit g 55
Onruyeckas IIOTHOCTh cpeibl. SBJeHne 3HaTh: CMBICI 3aKOHA MPEIOMIICHUS JIu4ynocTHbIE: Habmonaior | PereHue Buoeo:
NpeJIOMJIEHUSI CBeTa. CooTHOLIEHHEe MPEIOMIICHUE CBETA, 14306pa>1<a}0T Xon -
j MEIKILY YIJIOM HaeHHs! H YIJIOM CBETa 5 Tydeill uepes npeoMISIoNIy 0 IpH3My 3afad Ha npesom
2 npeJjioMyeHHsl. 3aKOH NPETOMIICHHS CBETa. Ymers: 6Ha JIFONAaTh - TP CHOM6HCHI/IC g:?y‘;:;?mggziHgﬁf“jﬁ;;ﬁ;ﬁﬁ COOTBETCTB JIeHHe
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Jlaboparopnas padorta «[lonyuenue
HU300paKESHHUS TIPH TOMOIIN JTHH3B»
3KCH€pI/IMeHTaJ'H)HO Hay‘{I/ITBCH HOJ'[y‘IaTB
H300paXKeHUS, TABACMbIC JTHH30,
OHpeﬂeHﬂTB q)OKyCHOC paCCTOf{HI/Ie u
OHTI/I‘ICCKy}O CI/IHy JIMH3BI.

mamemamuxa
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JIPNe 11 «IlosryuyeHnune u3oopakeHust
NP MOMOIIH JIMH3bDY

3HaTh: KaK MOJy4yaTh M300paXKECHHUE C
MTOMOIIIBIO JINH3

YMmerth: H3MEPATH ¢doxycHOE
pacCTOssHUE ©  ONTHYECKYH)  CHIY
JIUH3bI, AHAJU3UPOBATH IOJIyYCHHBIC
MPUP TOMOINU JIMH3bI WU300pa)KeHus,
JeNaTh BBIBOJIBI, MIPEICTABIATh
pe3ynbTaT B BUjAC Ta0muI, paboTaTh B
rpyrie

KOOIIEpaIuu

JlnyHocTHbIe: PaGotator ¢ "kapToii
3HaHUH": JONOJNHSIOT, KOPPEKTHPYIOT,
CTPYKTYPUPYIOT. JleMOHCTPpUPYIOT
pe3ylbTaThl  HCCIIEOBATENbCKOH U
MIPOEKTHOH AesATeIbHOCTH
Mo3naBatensuble:  CTPYKTypHPYIOT
3HaHMUA. BpIOMPAIOT, COMOCTABIAIOT U
O0OCHOBBIBAIOT ~ CIIOCOOBI  PEICHUS
3amaud. BriOuparoT OcHOBaHHS U
KpUTEpUH UL CpaBHEHHs u,
KJIaccuuKanu oObeKTOB
PerynsitTuBHble: BHOCAT KOPPEKTUBEHI
U JIONOJNHEHHS B CHOCOO  CBOMX
JeUcTBUI

KoMMmyHuKaTHBHBIE: YMEIOT
MIPEeJICTaBIIATh KOHKPETHOE COZIepIKaHHe
1 cOOOIIATH €r0 B MICbMEHHOH U
ycTHOI opme, ydaaTces 9hPeKTUBHO
COTPYIHHMYATh U CHOCOOCTBOBATH
MIPOYKTUBHOM

Odopmien
ne paboThl,
BBIBOJI

3.19

21-26

MCCJICIOBAHUE: B3ATh METPOBYIO ITAJIKY U Ha YJIUIE

M3MEPUTH pasMEp €€ TCHU, 3aTEM OIIPEACIIUNTH

[peaNbHyIO BBICOTY €PEBLEB, TOMOB, CTOJIOOB,

M3MEPAA UX TCHHU. HOJIy‘IeHHI)Ie JaHHBbIC O(I)OpMI/ITI: B

3ayeTHas padora «CBeToBbIE
SIBJICHUS

KoHTpoJIb 1 OLleHUBaHNE 3HAHUI, YMEHUH U
HaBBIKOB yYaIllIXCs 10 M3Y4eHHOMN
porpaMme Kypca ¢usuku 8 xacca

ABJCHUSD

mamemamuxa
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3aveTHas padora «CBeTOBbIE

3HaTh: OCHOBHEBIC
HU3Y4YEHHOU TeMe
YMmeTh: MIPUMEHSATh TOJYYCHHBIC
3HAHUS NPU PELICHUU 3a1a4

BOIIPOCHI  TIO

JIMYHOCTHBIE: JleMoHCTpHpYIOT
yMeHHE 00BSICHATD ONTHYECKUE
SIBJICHUS, CTPOUTH U300paKEHUS
IIPEIMETOB, MOJIydaeMble IIPU ITOMOIIN
JIMH3 U 3epKaJl, BBIYUCIIATH ONTHYECKYIO
cuity, poKyCHOE pacCTOSHUE JIMH3bI
Io3naBaTenbHbIE: Bribuparor
Haubonee  dQdexTuBHBIE  CIOCOOBI
peueHus 3a7a4. OCO3HaHHO "
MIPOU3BOJILHO CTpOST pedeBbie
BBICKa3bIBAHUsSI B MICHMEHHOM (opme
PeryasituBHble: OCO3HAIOT Ka4€CTBO U
YPOBEHb YCBOCHUSL. OueHnBaoT
JOCTUTHYTBIH pe3yabTaT
KommyHukaTuBHble: ONHCHIBAIOT
CoZiep)KaHNE COBEPIIAEMBIX JEHCTBHIA,
HCTIONB3YIOT aJIeKBaTHEIE S3BIKOBBIE
CpezCTBa JJIsl OTOOPaYKEHUs CBOMX
MBICIIEH

KUMT
Kontponbn
as pabora
No 6

3.15-3.20

I3roToBIeHNE MHKPOCKOIIa J'[eBeHryKa

IHoBTOpeHue. ( S yacoB)
OcHoOBHBIE BUAbI J€ATCJIbHOCTH yqeﬂmca: MEPCUNCIICHBI B IMMPCALIAYIINX Pazienax.




[ToBTOpEHME OCHOBHBIX BOMPOCOB
u dopmyn 1o Teme: «TernoBbie
sIBIICHUS. Pernenne 3ama4

3HaTB: OCHOBHBIC TOHATHUS U (OPMYJIBI
JUIS pellieHusd 3a1a4 1o TeMe: «TemoBble
SIBJICHUSI.

YMeTh: MPUMEHSTH MOJYYCHHbIE 3HAHUS
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JInyHocTHBIEe:  J[EMOHCTPUPYIOT
YMEHHE MIPUMEHATh TEOPETUIECKHE
3HAHWS Ha IIPaKTHKe, pemarh
3a1ayd Ha TIPUMEHEHHE 3HAHUMH,
MOJTYYeHHBIX NPH M3YYEHHH Kypca
¢mukn 8 kmacc. PaGotator ¢
"kapToil 3HaHMHU'", AETANM3HPYA U
YTOYHSSA o01yro KapTHHY.
Jobapmsror CBSI3U MEXIY
pasnenamy, HW3y4eHHbIMH B 7-8
KJIaccax

Ilo3naBaTenbHbBIEC: Bri6upator
Hanbonee 3ddexTuBHBIE CIIOCOOBI
pemienus 3amad. OcCO3HaHHO W
MIPOMU3BOJIBHO  CTPOSIT ~ pEUEBBIC
BBICKAa3bIBAaHUS B  IHCHMEHHOU
¢dopme. CTpyKTypUPYIOT 3HAHHSA.
YcraHaBIUBaOT TIPUYHUHHO-
CJIC/ICTBEHHBIE CBSI3U
PeryasiTuBHbIe: Oco3zHatoT
KaueCTBO U YPOBEHb YCBOCHHSI.
OneHuBaT JOCTUTHYTBIH
pe3ynbTaT. BIensior U 0co3HaIOT
TO, YTO YK€ YCBOGHO M 4TO €Ie
MOJIEXHUT YCBOEHHIO, OCO3HAIOT
Ka4ecTBO M yPOBEHb YCBOEH
KommyHukaTuBHble: ONICHBAIOT
COJIepKaHNE COBEPIIAeMBIX
neiictBuid. [IposiBISIOT rOTOBHOCTH
aJIEKBATHO PEarupoBaTh HA HYXK/BI
JPYTUX, OKa3bIBaTh HOMOIIb U
SMONIMOHATBHYIO TTOJICPKKY

napTHepam

PaGora Hag
olInOKaMu
KOHTPOJIbH
BIX
3aJaHui
TECTOB

Pemenne
3aj1a4 Ha
COOTBETCTB
ue,
pelienue
3aJ1a4 Ha
MIPUMEHEHU

e hopmy
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3J]€KTp0Mal"Hl/lTH bI€¢ U CBETOBBIC

siBJieHusl. Pemmienne 3agauv.

IToBTOpEHKE OCHOBHBIX BOIIPOCOB
u GOpMyII IO TeMe:
«INEKTPOMarHUTHBIC U CBETOBBIC
sSBICHHUS». PellieHue 3amad

mamemamuxa

3HaTB: OCHOBHBIC TOHATHUS U (OPMYJIBI

JJIA peuicHus 3a1a4 1o TEME!
«BQJICKTPOMArHuTHLIC u CBCTOBEIC
SIBJICHUA.»

YMeTb: NMPUMEHATH MOITYYCHHBIC 3HAHUS
TIPU PELICHUH 337129

= 3 MToroBast KOHTpOJIbHAS pa0doTa 3a | 3HATB: MOHATHUS, 3aKOHBI U (POPMYJIBI
s
= Kypc pu3uku 8 kiacca. JUISL PEIICHUS 3a/1a4 3a Kypc Qu3uku 8
5 KJ1acca
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Pabora Hax omubkamu. 3HATh: TIOHATHUS, 3aKOHBI U (POPMYIIBI
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JIM4HOCTHBIE:
JemoHCTpUpyrOT YMEHHE
NIPUMEHSTh TEOPETUYECKUE

3HAHMS Ha NpaKTHKE, pellaTh
3aJa4y Ha IPUMCHEHNE 3HAHUM,
MOTYYEHHBIX IIPU  H3YyYCHHHU
Kypca ¢m3mkn 8  Kiacc.
Paboraror ¢ "kaprod 3HaHHI",
JETaTu3upys " YTOUHSIA
obmyro kaptuay. Jl00aBISIOT
CBSI3M  MEXIYy  pasleliaMy,
H3y4eHHBIMH B 7-8 Kjlaccax
Ilo3naBarenbHbIe: BriOupator
Haubosee 3¢ deKTUBHBIE
CHOCOOBl  pelIeHUs  3ajau.
OCo3HaHHO ¥  TIPOU3BOJIBHO
CTPOSIT PEUEBHIC BBHICKA3bIBAHUS
B MIICEMEHHON ¢dopme.
CTpyKTypHpYIOT 3HaHUA.
VYcraHaBIMBAIOT —— IPUYUHHO-
CIJICICTBEHHBIE CBSI3U
PerynsitTuBHbIe: Oco3HaroT
Ka4€CTBO U YPOBEHbL YCBOCHU:.
OreHuBaIOT JOCTHUTHYTHIN
pe3ynbTar. Brinenstor 51
OCO3HAIOT TO, YTO YK€ YCBOCHO
nu qTO (S11(¢ TOJJICKUT
YCBOEHHIO, OCO3HAIOT Ka4eCTBO
1 YpPOBEHb YCBOCH
KoMMmyHuUKaTUBHBIE:
OmnuchIBarOT cosiepKaHue
COBEpLIAEMbIX JIEHCTBUI.
[TposiBAsIFOT TOTOBHOCTH
aJIeKBaTHO PearupoBaTth Ha
HYXZBbI IPYTUX, OKa3bIBaTh
TIOMOIIb U YMOIHOHAIBHYIO
TIOJACPKKY NTapTHEPAM

Pemenne
3aj1a4 Ha
COOTBETCTB
ue,
pelienue
3aja4 Ha
MPUMEHEHU

e Gopmyn

Hrorosas
KOHTPOJIbH
ast pabora B
dhopme
I'MA

KP

PabGora Han
olInOKaMu
KOHTPOJIbH
BIX
3aJIaHHuI




OBOPYOOBAHME, UCMNOJIb3YEMOE NPU BbINOJIHEHUAN JIABOPATOPHbLIX PABOT MO ®U3UKE
(COMACHO MHCTPYKTMBHO-METOOMYECKOMY MNCbMY)

Tembl nabopaTopHbIX paboT

Heob6xoanMMbIN MUHUMYM
(B pacyeTe 1 KOMNMEKT Ha 2 yen.)

CpaBHEHHE KOJIMYECTBA TEIIOTHI ITPU
CMEILIMBAHUU BOJIbI PA3HOM TEMIIEPATYPHI.

- Kanopumerp -1 - Men3sypka -1 - Tepmomerp —1
- CrakaH ¢ ropsueit oo —1 - Ctakan ¢ X0101HOM Bojion —1

N3mepenne yaenpHON TEMII0OEMKOCTH TBEPAOTO
Tena.

- Meramnuueckoe teno Ha HuTH -1 - Kanopumerp -1
- CTtakaH ¢ X0JIOQHOU BOIOM -1 - Becsl, pazHosec -1
- Cocyg ¢ ropsiueit Bogoif -1 - TepmomeTp -1

HN3mepeHne OTHOCUTEIBHON BIIAXKHOCTH
BO3/yXa.

- Tepmomerp -1 - Kycouek Batsl -1
- Crakad ¢ Bojoii -1 - [lcuxpomeTrpuueckas Tabmuna -1

COopka 2IIeKTpUIeCKOn ey U U3MEPEHUE CUITBI
TOKa B €€ pa3JINYHbIX y4acCTKax.

- Uctounuk nutanus (4,5 B) -1 - Amnepmerp -1 - Kirou -1
- Dnexktpuueckas jamrnouka -1 - CoeguHUTENbHBIE TTPOBOAA -1

N3Mepenre HanpsiyKeHUs: Ha pa3InyHbIX
Y4aCTKax 3JIEKTPUUYECKOM LETH.

‘Uctounuk nutanus (4,5 B) -1 - Kirou -1+ Amnepmetp -1+ BoasTmetp -1
- JIBe mammnouku Ha nojictaBke -1 CoenMHUTENBHBIE TPOoBOAA -1

PerynupoBaHue CUiibl TOKa PEOCTATOM.

- Uctounuk nutanus (4,5 B) -1 - Peocrar -1




- Amnepmerp -1 - Kitou -1 - CoenunurenbHble npoBoja -1

N3mepenne conpoTUBIECHNS NPOBOIHUKA IIPH
ITIOMOIIY aMIIEPMETPA U BOJIBTMETPA.

Ucrounnk nutanus (4,5 B) -1 - Peocrar -1- BoasTt™merp -1 Pesucrop -1
Kimou -1 - Amnepmerp -1 - CoegunutenbHbsle npoBoja -1

N3mepenre MOITHOCTH U pabOTHI TOKA B
AJIEKTPUYECKOM JIaMIIE.

- Uctounuk nutanus (4,5 B) -1 - Peocrar -1 - Kirou -1
Amnepmerp —1 - BoapT™merp -1+ CoenunurensHbie TpoBoa -1
- DneKTpuyecKas Jamina Ha MojcTaBke -1

COopka 27eKTpOMarHuTa U UCTIIBITAHUE €0
JICHCTBUS.

- Uctounuk nutanus (4,5 B) -1+ Peocrart -1 Koy -1
- CoenMHUTENBHBIE TIPOBOAA -1+ MaruutHas ctpenka -1
- Jleranmu niis cOOpKH dreKTpoMaraura -1

I/I3y‘-ICHI/I€ pa6OTI>I QICKTPUYICCKOI'O ABHUI'aTCIIA
IIOCTOAHHOI'O TOKA.

- Mogens anekrpoasurarens -1+ Peocrar -1+ Kirou -1
- ctounuk nutanus (4,5 B) -1 CoenunurensHbie npoBoja -1

N3ydyeHne n300pa)kxeHHsl, JaBa€MOTro JIMH30M.

- CobOuparomast iun3a -1+ Dkpan -1+ Koy -1
- Jlamnouka Ha noacTaBke -1 Jluneiika -1
‘Ucrounuk nutanus (4,5 B) -1- CoenunuTtenbHbie mpoBoja -1




MyHuumnanbHoe obueobpasosatenbHoe yupexaeHue
«OKTA6pbCcKaa COLL»

MpoHcKoro paitoHa Psa3aHcKoii obnactu
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