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[Tporpamma peannzyercs ¢ UCIOJIBb30BaHUEM CPEICTB 00yUeHUs M BOCIIUTaHUS 1eHTpa «Touka pocTtay.

IJTAHUPYEMBIE PE3VJIBTATBI OCBOEHUA KYPCA ®U3MKU

JIMYHOCTHBIMM pe3yjbTaTaMu 00y4eHHUs1 (uU3NKe B OCHOBHOM IIKOJIe SIBJISIIOTCS:
-opMupOBaHUE MO3HABATENBHBIX MHTEPECOB, HMHTEIJICKTYAJIBHBIX W TBOPYECKHX CIIOCOOHOCTEH
yyaumxcs;

-yOEXIEHHOCTh B BO3MOKHOCTH IO3HAHUS NMPUPOJbI, B HEOOXOAMMOCTH Pa3yMHOI'O MCIOJIb30BaHUS
JOCTH)KEHUM HayKH U TEXHOJOTMH JUIs albHEHILero pa3BUTHs YEI0BEYECKOr0 OOILECTBa, YBaXKEHUE
K TBOpIIAaM HAYKH U TEXHHKH, OTHOIICHUE K (PU3MKE KaK AJIEMEHTY OOIICUEIOBEUYECKON KyJIbTYPHI;
-CaMOCTOSTEJIBHOCTD B IPUOOPETEHUN HOBBIX 3HAHUI U IPAKTUUECKUX YMEHUN;

-TOTOBHOCTh K BBIOOPY JKM3HEHHOTO IYTH B COOTBETCTBUM C COOCTBEHHBIMH WHTEpECaMH H
BO3MO>XXHOCTSIMU

-MOTHBAIUs 00pa30BaTEIbHOMN EATENFHOCTH MIKOJIHHUKOB Ha OCHOBE JIMYHOCTHO OPHUEHTHPOBAHHOTO
MOJXON t;

-popMupOBaHHE LEHHOCTHBIX OTHOLIEHUH Jpyr K JApYyry, Y4YUTeNl0, aBTOpaM OTKpPBITUH U
n300peTenuil, pe3ynbpraTaM 00y4eHusl.

MeranpeaMeTHBIMHU pe3yJbTaTaMHu 00yueHHusl (PM3UKe B OCHOBHOM IIKOJIe SIBJISIIOTCS:
-OBJIa/ICHUE HAaBBIKAMU CAMOCTOSATEIBHOIO NPUOOPETEHHs] HOBBIX 3HAHUN, OpraHU3aluu yuyeOHOU
NeSTeIbHOCTH, MOCTAHOBKM IEJIel, MIaHWPOBAaHUS, CAMOKOHTPOJIS M OLIEHKH Ppe3yJbTaToB CBOEH
JESITeIbHOCTH, YMEHUSAMHU NPEABUIETh BO3MOXKHBIE PE3YJIbTaThl CBOMX JIEHCTBUM;

-IIOHMMAaHUE pa3IMYUid MEXKIy HCXOIHBIMH (aKTaMH U THUIOTE3aMH Ui HMX OOBSICHEHUS,
TEOPETUYECKUMU MOJEIIIMH M peaJbHbIMH OOBEKTaMM, OBJIAJICHUE YHHBEpPCAJIbHBIMU Y4YEOHBIMU
NEHCTBUSAMHU Ha TMPHUMEPAax THIOTE3 Ui OOBSCHEHHWS H3BECTHBIX (DAKTOB M OIKCIIEPUMEHTAIBHOMN
IPOBEPKU BBIIBUTAEMBIX THIIOTE3, pa3pab0OTKH TEOPETUUYECKUX MOJIEIeN MPOLIECCOB UM SBICHUM;
-(hopMupoBaHNEe YMEHHUH BOCIPUHUMATbh, NepepadaTbiBaTh U MPEABSBIATE MH(POPMALUIO B CIOBECHOH,
00paTHOH, cCHUMBOJIMYECKON (opMax, aHAIM3UPOBATh U MepepadaThiBaTh MONYYEHHYI HH(pOpPMAlUI0 B
COOTBETCTBUH C MOCTaBJICHHBIMU 33Ja4yaMU, BbIAEISATh OCHOBHOE COJIEp)KaHNE MPOUYUTAHHOTO TEKCTa,
HaXOJUTh B HEM OTBETHI Ha MOCTaBJICHHbBIE BOMPOCHI U U3JIaraTh €ro;

-puOOpPETEeHUE OMbITa CAMOCTOSITEILHOTO IOMCKA, aHauu3a U oTOopa uHGpOpMaluu C
UCIIOJIb30BaHUEM Pa3JIMYHbIX MCTOYHMKOB WU HOBBIX HMH(OPMALMOHHBIX TEXHOJIOTMH JJI pELICHUS
MO3HABATEJIbHBIX 33/1a4;

-pa3BUTHE MOHOJIOTUYECKOM U TMAIIOTHYeCKOil peur, yMEHUs BbIpaXKaTh CBOM MBICIH U CIIOCOOHOCTH
BBICJIYIIMBAaTh COOECEHUKA, TIOHUMAaTh €ro TOUYKY 3pEHMs], IpU3HaBaTh MPaBO APYroro 4ejloBeKa Ha
MHOE MHEHHE;

-OCBOCHHME IIPUEMOB JICHCTBUI B HECTAHJIAPTHBIX CUTYaLUSAX, OBJIAJAECHUE 3BPUCTUYECKUMH METOJaMU
pereHust mpooiuem;

-popmupoBanue ymeHuii paOoTaTh B TPYINIE C BBHIIOJIHEHHEM pa3IMYHBIX COIMAJIBHBIX POJIEH,
MPEJCTaBIATh U OTCTAUBATh CBOU B3IJISIIIBI U YOSKCHUS, BECTU JUCKYCCHIO.

IIpeameTHbIMH pe3yJbTaTaMu 00y4YeHUs (PU3MKe B OCHOBHOW HIKOJIE SIBJAIOTCH:
BreImycKHUK Hay4IHTCS:

- coOmoAaTh mpaBuiia 0€30MaCHOCTHM M OXpaHbl TpyJa Mpu padoTe ¢ y4eOHbIM U JlabopaTOpHbIE
000pynOBaHUEM;

- TMOHUMAaTh CMBIC] OCHOBHBIX (PU3WYECKHUX TEPMHUHOB: (U3MUYECKOE TeNlo, (PU3NYECKOE SBICHUE,
¢u3nyeckas BeIMYMHA, €AUHUIBI U3MEPEHMUS;

- pacro3HaBaTh MpPOOJEMBbI, KOTOPbIE MOKHO pELIUTh NpHU TMOMOIM (U3HUECKUX METOJIOB;
aHAJIM3UPOBATh OTACIBHBIE JTallbl NPOBENEHUS HCCIEAOBAHUNM W HMHTEPIPETUPOBATH PE3YJIbTATHI
HAOJIIOIEHUI U OIBITOB;

- CTaBUTh OMBITHI IO HMCCIICIOBAHMUIO (DU3UYECKUX SIBIICHUM WM (PU3NUECKUX CBOMCTB Ten 6e3
HCTIOJIb30BAaHMSI TPSAMBIX HM3MEPEHMI; IpU 3TOM (dbopmyIupoBaTh npobiemy/3agaqy y4eOHOTO
HKCIEPUMEHTA; COOMpaTh YCTAHOBKY M3 IPEUIOKEHHOIr0 OOOpYAOBaHUS; IPOBOIUTH OINBIT U
(hopMyIHpOBaTH BBIBOJBI.



[Tpumeuanne. [Ipu mpoBeneHnn nccnen0BaHUA (PU3MIECKUX SBICHUNH M3MEPUTENbHBIE PHOOPHI UCTIONB3YIOTCS
MG KaK JaTYAKK M3MEPEHHs (M3MUECKUX BEIMUMH. 3alMCH MOKa3aHWH MPSAMBIX N3MEPEHHH B 3TOM CIydae
He TpelyeTcs.

- HOHUMATb POJIb SKCIIEPUMEHTA B MOJTyYSHHN HAYYHOH HH(POpMAINY;

- IPOBOJIUTH TMpsAMBIE H3MEPeHHs (U3MYECKUX BENMYMH: BpEMs, PACCTOSHHE, Macca Tela, 00beM, CHIia,
TemIepatypa, arMocdepHoe IaBlieHHE, BIAKHOCTh BO3/yXa, HAMpsUKEHHE, CHJIa TOKA, paJvalliOHHBIA (OH (C
HCTIONIb30BAaHMEM JIO3UMETpa); HPU ITOM BBHIOMPATh ONTHMAIbHBI CIMOCOO HM3MEpEeHHs M HCIOIb30BATh
MPOCTEUIIINE METO/IbI OIIEHKH MOTPEIIHOCTEN U3MEPEHUH.

[Tpumevanne. Jlrobas yuebHas mporpamMma JI0JDKHA oOecrieuyBaTh OBJIafieHVe HPSMBIMM  V3MepeHVSMI
BCEX MEPEYNUCICHHBIX (PU3NUECKUX BEIUYHH.

- TPOBOAHMTDH UCCIIEIOBAHNUE 3aBUCUMOCTEH (PU3UUYECKUX BEIMYMH C MCTONb30BAHMEM MPAMBIX HU3MEPEHHIL: pU
3TOM KOHCTPYUPOBATh YCTAHOBKY, (DMKCUPOBATH Pe3yJIbTAThl MOTyYEHHON 3aBUCUMOCTU (U3NUECKUX BENUUYUH B
BU/Ie TaOJHI] ¥ TPAUKOB, JIEIaTh BBIBOJBI IO PE3yJIbTaTaM UCCIIEJOBAHUS;

- TPOBOJIMTb KOCBEHHbIE M3MEpPEHUS (U3UUECKUX BENMYMH: TPU BBINONHEHUHM H3MEPEHHH coOHpaTh
JKCHEPUMEHTAIBHYIO0 YCTaHOBKY, CIEIys NPEIJIOKEHHOW MHCTPYKLMHU, BBIYMCIATH 3HAYEHUE BEIUYMHBI U
aHAJIU3UPOBATH TOJTYUYEHHBIE PE3YNIBTATHI C YUETOM 331aHHON TOYHOCTH W3MEPEHUI;

- aHAIM3UPOBATh CUTYallMM NPAKTHKO-OPUEHTHPOBAHHOIO XapaKTepa, y3HABaTh B HUX NPOSBICHHE M3yUYEHHBIX
(u3nUECKUX SABICHUI UM 3aKOHOMEPHOCTEH U MPUMEHATH UMEIOIINECs 3HAHUS 1)1 UX O0bICHEHUS;

- TOHHMMaTh MPUHLUIBI JIEHCTBHUS MAaIlWH, NPUOOPOB U TEXHUYECKUX YCTPOMCTB, YCIOBUS UX O€30MacHOrO
UCIIOJIb30BAHUS B NIOBCEIHEBHOM >KU3HU;

- UCIOJIB30BaTh MPHU BBITOMHEHUU YUEOHBIX 3a7au HAYYHO-TIOMYJIAPHYIO TUTEPATypy O GU3MUECKUX SBICHUSIX,
CIpaBOYHbIE MaTepuaibl, pecypcbl HTEpHET.

BrInycKHUK MOTYyYUT BO3MOKHOCTh HAYUUTHCSL:

- 0CO3HABATh [IEHHOCTh HAYYHBIX UCCIIEI0OBAHHH, POJIb (PU3UKHU B PACIIMPEHIHU NPEICTABICHHI 00 OKPYKaOIIeM
MHpE U €€ BKJIaJl B yIyUIIEHUE KauecTBa KU3HU;

- UCIIOJB30BaTh IPUEMBI MOCTPOEHHs (U3MUECKUX Mojenel, mnoucka U (OPMYITHPOBKH JOKA3aTeNlbCTB
BBIIBUHYTBIX TUIIOTE3 U TEOPETUYECKUX BBHIBOJIOB HA OCHOBE SMITUPUYECKH YCTAHOBJICHHBIX (PaKTOB;

- CpaBHUBATh TOYHOCTh U3MEPEHHUS (PU3MUECKUX BEIUUYMH MO BETUUMHE X OTHOCHTENHHON MOTPEITHOCTH TPH
NPOBEJICHUU TPSMbBIX U3MEPEHUIA;

- CaMOCTOSTENIbHO MPOBOJUTH KOCBEHHbIE U3MEPEHUS U HCCIIeJ0OBaHUs (PU3NUECKUX BETMYHUH C UCTIOIb30BAHUEM
Pa3IMYHBIX CIOCO00B M3MepeHNUst (PU3NUECKUX BEIUUNH, BBIOUPATh CPECTBA M3MEPEHHUS C YUETOM HE0OX0aUMON
TOYHOCTH H3MEpeHHi, O00OCHOBBIBATH BBHIOOp crmocoOa H3MEpEeHHs, a/IeKBATHOTO IIOCTAaBICHHOW 3ajaue,
MPOBOJIUTH OLIEHKY JIOCTOBEPHOCTH MOMYYEHHBIX PE3YJIbTATOB;

- BOCHPHHUMATh MH(OPMAIUI0 (U3MYECKOTO COAEpPKAHUS B HAYYHO-TIOMYISAPHOW IHTEpaType M CpPeACTBax
MaccoBoil MH(OpPMAlUK, KPUTHYECKH OLEHMBATh MONY4YEHHYH HH(OpMAlMIo, aHANM3UPYS €€ COAEpXkKaHHe U
JaHHbIe 00 UCTOUHKMKE MH(OPMaIUK;

- €0371aBaTh COOCTBEHHbIE MMCHMEHHbIE M YCTHBIE COOONIEHHS 0 (PM3MUECKUX ABICHHUAX HA OCHOBE HECKOJBKUX
MICTOYHUKOB MH(pOPMALUHU, CONPOBOXKAATH BHICTYIUIEHHE MPEe3eHTALMeH, YUUTbIBas OCOOCHHOCTH ayIUTOPUU
CBEPCTHHUKOB.

MexaHnudeckue sBICHUS

BrimyckHVK HayumTcs:

- pacro3HaBaThb MeXaHWuecKye sBjleHMs ¥ OOBACHSATP Ha OCHOBE VIMEIONIVIXCS 3HAHWUV OCHOBHBIE
CBOVICTBA WJI YCJIOBUSL IIPOTeKAHWMS STUX SIBJIEHWIL: paBHOMEpPHOe s HepaBHOMEpPHOe [IBVDKeHVe,
paBHOMEpHOE ¥ PaBHOYCKOPEHHOe IIPSMOJIMHEVIHOe [IBVDKeHVe, OTHOCUTEIbHOCTh MeXaHIYeCcKoro
ABVDKeHNs, CBOOOMHOe IlaJleHVe Tejl, paBHOMEpHOe [BVDKeHNe II0 OKPYXKHOCTM, VHepIs,
B3aVIMOJIEVICTBIE TeJI, peaKTUBHOe [BVDKeHNe, Iepeiada JaB/IeHs TBePIbIMY TeJIaMi, XUIKOCTIMU U
rasamy, atMocdepHoe JjaBjieHne, IUlaBaHVe TeJl, paBHOBeCVIe TBep/IbIM TeJl, MMEIOIIVX 3aKpeIUIeHHYIO
OCb BpallleHHUs, KojiebaTeIbHOE JBUKEHHE, PE30HAHC, BOJHOBOE JBUXKEHHE (3BYK);

- OIKCHIBaTh U3y4YE€HHBIE CBOMCTBA TEJI U MEXAHUYECKHE SIBJICHMSI, UCTIONb3Yys (PU3NUECKNE BETUUYHUHBIL:
NyTh, NEpEMEIleHNE, CKOPOCTh, YCKOPEHHE, Mepuol 0OpalleHus, Macca Teja, INIOTHOCTh BEIeCcTBa,
cuia (cuia TSXKECTH, Cujla YIPYroCcTH, Cujla TPEHUs), IaBJIEHUEe, UMITYJIbC TeJla, KWHETUYeCKast



SHeprus, MOTEHIMalbHAs JHEpPrusi, MexaHuyeckas pabora, mexaHumdeckas MmouHocTs, KIIJ mpu
COBEpIIEHUH pabOThI C UCIIOJIB30BAHUEM MPOCTOTO MEXaHW3Ma, CUJIa TPEHUS, aMIUTUTY/a, IEpUo U
yacToTa KoJieOaHH, JIMHA BOJHBI U CKOPOCTb €€ PaclpOCTpPaHEeHHs; MPU OMHCAHUU IMPABUIBHO
TPaKTOBaTh (PM3MUECKUN CMBICI MCIOJIb3YEMbIX BEJIUYMH, UX O0O3HAUEHHUS U €IUHHUIIBI U3MEPEHHUS,
HaXOJUTh (HOPMYIIbI, CBS3BIBAIOIIME [AHHYIO (DU3MYECKYI0 BEIUYMHY C APYTUMU BEJIUYHHAMH,
BBIUMCIIATH 3HAUCHHE (PU3UYECKON BETUYMHBL;

- aHaJIM3UPOBATh CBOMCTBA TEJI, MEXaHUUECKUE SBIICHUS U MPOIIECChI, UCTIONb3Yys (PU3NUYECKUE 3aKOHBI:
3aKOH COXPAaHEHUS DJHEPruu, 3aKOH BCEMHMPHOTO TATOTEHUS, HPUHLMUII CYHEPIO3ULUU CHUJI
(maxoxnaeHue paBHozeicTBytomei cuibl), I, I u 11l 3akonsl HeloTOHA, 3aKOH COXpaHEHUST UMITYJIbCa,
3akoH ['yka, 3akon Ilackans, 3akoH Apxumena; MpH 3TOM Pa3IUYaTh CIOBECHYIO (OPMYIHPOBKY
3aKOHA M €r0 MaTeMaTH4eCKOe BbIPAXKEHUE;

- pa3nuyaTh OCHOBHBIC TPH3HAKM M3YyYCHHBIX (U3MUYECKUX MOJENeH: MaTepualibHas TOYKa,
MHEepLHaIbHas CUCTEMA OTCUETA;

- pemiath 3a7ayu, UCMOJNB3Yysd (PU3NYECKUE 3aKOHBI (3aKOH COXpPAHEHHS YHEPTHH, 3aKOH BCEMUPHOTO
TAroTeHus, npuHumn cynepnosuuuu cui, I, II u Il 3akonsr HeroToHA, 3aKOH COXpaHEHUs UMITYJIbCA,
3akoH ['yka, 3akoHn Ilackans, 3akoH Apxumena) u GopMyibl, CBsI3bIBarOIfe GU3NUYECKUE BETUUUHBI
(myTh, CKOpPOCTH, YCKOpPEHHE, Macca Teja, IJIOTHOCTh BEIECTBA, CHUJIA, JIABJICHHE, UMIIYJIbC TEJa,
KHUHETUYeCKasi SHEPrusl, MOTeHIIMAIbHAs SHEPrusi, MeXaHuyeckas paboTa, MEXaHUYECKash MOIIHOCTH,
KIIJ mpocToro Mexanusma, Cuiia TPEHHs CKOJIbXEHHS, KOA((UIHEHT TPEHHS, aMIUTHTY/1a, IEPUO H
YyacToTa KojeOaHui, JJIMHA BOJHBI U CKOPOCTh €€ PacHpOCTPaHEHHUs): Ha OCHOBE aHAIM3a YCIOBUS
3aJjaud 3alHChIBAaTh KPAaTKOE YCJIOBHE, BBIACTATH (PU3MUECKHE BEITUYMHBI, 3aKOHBI M (DOPMYIIBL,
HEOOXOIUMBIE JUIsI €€ pEeLIEHUs, MPOBOJUTH PACUETHl M OLEHUBATh PEATbHOCTh TMOJIYYEHHOTO
3HA4YCHUsI (PU3UIECKON BEIMUHUHBL.

BbIyCKHUK MOJIy4YUT BO3MOXHOCTh HAYUUThCS:

- HCIOJNb30BaTh 3HAHMSI O MEXAHWYECKUX SIBJICHUSX B IOBCEJIHEBHOM JKHM3HM JUIsl OOecreueHHs
0e30MacHOCTH TpU OOpalleHUH ¢ NpubopaMu M TEXHMUYECKHMH YCTPOMCTBaMH, AJIsi COXpPaHEHHS
3I0pOBbSl U COOJIIOJIEHUS HOPM SKOJOIMYECKOro TOBEJIEHUS B OKpY’Kalollel cpeje; MPUBOJIUTH
MpUMEpPbl NPAKTHUECKOTO HCIOJIb30BaHUs (U3MYECKUX 3HAHUH O MEXaHHMYECKHX SIBICHUSAX U
¢u3NyecKnx 3aKOHaX; NPHUMEpPhl HCIOJb30BaHUS BO300OHOBISEMBIX HCTOYHUKOB SHEPTUU;
9KOJIOTMYECKUX MOCIEACTBUM HCCIeI0BaHUS KOCMUYECKOTO MPOCTPAHCTB;

- pa3nuyarth TpaHUIBl NPUMEHUMOCTH (U3UYECKUX 3aKOHOB, IOHUMAaTh BCEOOIIMI XapakTep
(yHIlaMEHTAJIbHBIX 3aKOHOB (3aKOH COXpPAHEHUS MEXAaHWYECKOM DSHEpPruu, 3aKOH COXpPaHEHMs
UMITYJIbCA, 3aKOH BCEMHUPHOIO TATOTEHHS) U OrPAHUYEHHOCTh MCIIOJIBb30BAHMSI YAaCTHBIX 3aKOHOB
(3axoH I'yka, Apxumena u zp.);

- HaXOJUTh aJIeKBaTHYIO MPEAJIOKEHHOHN 3a7aue (pU3NUECKyl0 MOJENb, pa3peuarb npodieMy Kak Ha
OCHOBE MMEIOLINXCS 3HAaHUI M0 MEXaHUKE C MCIOJb30BAaHUEM MaTeMaTHUECKOro armapara, Tak 1 Ipu
ITOMOUIY METOJIOB OLIEHKH.

TemioBele  ABIIEHUSA

BeInycKHUK HayduTCs:

- pacrio3HaBaTh TEIJIOBbIE SIBICHUS U OOBACHATH Ha 0a3e MMEIOIIUXCS 3HAHWN OCHOBHBIE CBOICTBa
WIA YCJIOBUS TNPOTEKaHWs STHX sBIeHWH: auddy3us, namMeHeHne obObeMa Tead NpPU HArpeBaHUU
(oxnmakaeHun), OoJpIIas CXKUMAEMOCTh Ta30B, Mayas CXKHMMaeMOCTh KHJKOCTEH W TBEpIBIX Te,
TEIIOBOE paBHOBECHE, UCIIAPEHUE, KOHACHCALNS], TUIABJICHUE, KPUCTAJUIM3ALS, KUIIEHNE, BIAXKHOCTh
BO3/yXa, pa3MyHble CHOCOOBI Teronepenadyn (TErUIONpPOBOAHOCTh, KOHBEKIUS, H3IydeHUeE),
arperaTtHble COCTOSIHUS BEIIECTBA, NOIIOLICHUE PHEPTUH NIPU MCIIAPEHUH KUAKOCTU U BBIJECICHUE €€
IIPY KOHJIEHCAIMH T1apa, 3aBUCUMOCTb TEMIIEPATYphl KMIIEHUS OT JAABJICHUS;

- OINUCHIBaTh M3YyYCHHBIC CBOWCTBA TEN W TEIUIOBBIC SBICHMS, UCIOIB3YSd (U3UUECKUE BEITHMUUHBI:
KOJIMYECTBO TEIUIOThI, BHYTPEHHSS DJHEPIHs, TEMIEpaTypa, YAEJIbHas TEIUIOEMKOCTh BEIECTBA,
ylenbHas TEIUIOTa IUIABJICHHs, yIeNbHas TeIyioTa MapooOpa3oBaHus, yJIelbHass  TEIUIoTa
CrOpaHusl TOIUIMBA, KOA((UIMEHT TIOJE3HOTO JeHCTBUS TEIUIOBOTO JBMUTaTessl; MpPHU OINUCAHUU
NPaBUIBHO TPAKTOBATh (PU3MUECKUI CMBICH MCIOJIB3YEMBIX BEIUYMH, UX O003HAUEHUS U €IUHUIIBI
U3MEPEHUs, HaXOIUTh (OPMYIbI, CBS3BIBAIOLINE JAHHYIO (DU3MUECKYIO BEIMYMHY C JIPYTHMHU
BEJIMYMHAMH, BBIYUCIIATh 3HAYCHUE (PU3UUECKON BEIMUMHBI,
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- AHAIU3MUPOBATh CBOWCTBA TEJ, TEIUIOBBIC SBICHHSA M IPOLECCHI, MCIONb3Ys OCHOBHBIE MOJIOKECHUS aTOMHO-
MOJIEKYJISIPHOTO YUEHHS O CTPOSHHH BEILECTBA U 3aKOH COXPAHEHHUS YHEPIUM;

- pa3nuyaTh OCHOBHBIC NMPH3HAKM M3YYCHHBIX (H3MYECKHX MOJeNedl CTPOSHHS Ta3oB, )KHAKOCTEH U TBEPIBIX
T,

- TIPUBOAUTH MPUMEPHI IPAKTUIECKOTO UCTIOIb30BaHHS (PU3MUECKUX 3HAHUNA O TETIOBBIX SBICHHAX;

- pemaTh 3aJ[auM, UCTOJB3Ys 3aKOH COXPAHEHHUs SHEPTHH B TEIUIOBBIX MPOLECCaX M (OPMYJIBI, CBA3BIBAIOIIHE
(u3nyeckue BenMYMHbI (KOIMYECTBO TEIUIOTHI, TEMIEpaTypa, y/elbHas TEIUIOEMKOCTh BEILIECTBA, YAEIbHAs
TEIUIOTA TIABICHNUS, YIENbHAS TEII0Ta apooOpa3oBaHus, YIenbHAas TEIIOTa CTOPAHHS TOILTNBA, KOI(PPUIHEHT
TOJIE3HOTO JIEHCTBHUS TEIUIOBOTIO JBUIaTels): Ha OCHOBE aHAN3a YCJIOBMS 3a/1auyl 3allUChIBATh KPATKOE yCIOBHE,
BBIICIATH (DU3MUECKUE BETUUYMHBI, 3aKOHBI M (hOPMYIIbI, HEOOXOIMUMBIE IS €€ PELICHHS, MPOBOAUTH PACcUeThl U
OLIEHUBATh PEAILHOCTb MOJYYEHHOTO 3HAUCHHs (PU3MUECKON BETUYUHBI.

BbinmycKkHUK MOTYyYUT BO3MOKHOCTh HAYyUUThCS:

- WCIMOJb30BaTh 3HAHUS O TEIJIOBBIX SIBJIECHMSAX B MOBCEAHEBHOM M3HM I obecriedeHHs 0e30MacHOCTH
npy oOpalieHuy ¢ IpudopaMu U TEXHUYECKUMHU YCTPOMCTBAMH, ULl COXPAHEHUS 30POBbS U COOMIOICHUS HOPM
3KOJIOTUYECKOT0 TIOBEJECHHUS B OKpYKaIOLIeH Cpesie; NPUBOJUTh NPUMEPDI SKOJIOTHYECKUX TOCIEACTBUI paboThI
JBUraTeliell BHYTPEHHETO CrOPaHys, TEIUIOBbIE U TUAPO3IIEKTPOCTAHIUMH;

- pa3nuyarh IPaHMLbBI IPUMEHUMOCTH (PU3NYECKUX 3aKOHOB, TOHUMATh BCeOOIIHI XapakTep GyHAaMEeHTaIbHbIX
(u3nuecKuxX 3aKOHOB (3aKOH COXPAHEHHUsI SHEPIUH B TEILIOBBIX MPOLIECCAX) U OIPAHUYEHHOCTD UCIOIb30BAHUS
YaCTHBIX 3aKOHOB;

- HaXOJWThb aJeKBaTHYIO NpPEeJIOKEHHOH 3amade (QU3MUECKyl0 MOJIENb, pa3pelaTs mpodieMy Kak Ha OCHOBE
VIMEIOLIUXCS 3HAHUM O TEIUIOBBIX SBICHUAX C KCIOJIB30BAaHMEM MATEMAaTHUYECKOrO anmnapara, Tak W IpU
IIOMOIIN METOJ0B OLEHKH.

ONEKTPUYECKHUE U MarHUTHBIE SIBJICHUS

BeIycKHUK Hay4duTcs:

- pacro3HaBaTh IEKTPOMATHUTHbIE ABICHUS U OODBACHATH HA OCHOBE MMEIOIIMXCS 3HAHUN OCHOBHBIE CBOMCTBA
WIN YCIOBUS NIPOTEKAHUs 3TUX SBICHUI: 3MEKTpU3alLUs Tejl, B3aMMOJAEHCTBUE 3apsI0B, HIEKTPUUECKUN TOK U
ero paeicTBus (TEIUIOBOE, XHWMHUYECKOE, MAarHUTHOE), B3aUMOJEHCTBME MarHUTOB, SJIEKTPOMAarHUTHAs
WHYKIHS, JeHCTBHE MAarHUTHOTO TMOJISI Ha MPOBOJHHK C TOKOM M Ha JBIKYIIYIOCS 3apsDKEHHYIO YacTHILy,
JEWUCTBUE DJJIEKTPMYECKOTO TOJNSA Ha 3apsSUKEHHYI0 YacCTHLy, OSJIEKTPOMAarHUTHBIE BOJHBL, HPSIMOJIMHEHHOE
pacrpOCTpaHEHHUE CBETA, OTPAKEHHUE U IPENIOMIIEHHE CBETA, JUCIIEPCHUS CBETA.

- COCTaBJIATh CXEMbI JNEKTPUUECKUX ILIeNel C MOCNe0BaTeNbHbIM U MapaUIENbHBIM COCAMHEHUEM 3JIEMEHTOB,
pasnuyas ycloBHble 0003HAYEHMS 3NEMEHTOB SJIEKTPMYECKUX Ienedl (MCTOYHMK TOKa, KIIIOY, PE3HCTOP,
peocraT, JJaMIIo4Ka, aMIepMeTp, BOJIBTMETD).

- HCHOJB30BaTh ONTHYECKUE CXEMBI JUIS MOCTPOCHUsSI M300paXeHUI B TJIOCKOM 3epKajie M coOuparonien
JIMH3E.

- ONKCHIBATh M3yYEHHBIE CBOICTBA Tel M HJIEKTPOMATHUTHBIE SBJICHHS, UCNONb3YsS (U3UYECKHE BETMYMHBI:
DIEKTPUUYECKUH 3apsfl, CHIA TOKA, JJIEKTPUYECKOE HANpPSIKEHHE, DJIEKTPUUECKOE CONPOTUBIEHHUE, YAEIbHOE
COIPOTHBIIEHHE BEIIECTBA, pabOTa ANEKTPUUECKOTO TOJIS, MOIIHOCTh TOKA,

(oKycHOE paccTOsIHHE U ONTHYECKAs! CUIA JIMH3BI, CKOPOCTb HJIEKTPOMArHUTHBIX BOJH, JUIMHA BOJNHBI M 4acTOTa
CBETa; MpH OMNHCAHUM BEPHO TPAKTOBAaTh (DM3UYECKUH CMBICT HCIONB3YEMBbIX BEIMYMH, MX O00O3HAYeHUs M
CAMHMIBl M3MEpPEHHs; HAXOIUTh (OPMYIbI, CBA3BIBAIOIIME JAHHYIO (U3MYECKYI BEJIWYMHY C JPYTHMMHU
BEJTMYUHAMHU.

- aHANM3MPOBATh CBOWCTBA TEIN, JNEKTPOMATHUTHBIE SBJEHUS U TIPOIECCH, HCTOJb3Ys (U3MYECKUE 3aKOHBI:
3aKOH COXpaHEHMs AJIEKTPUYECKOro 3apsia, 3akoH Oma Juig yuyacTka nenw, 3akoH [Dxoynsa- JleHna, 3akoH
NPSAMOJIMHEHHOT0 paclpOCTpaHEHUsI CBETa, 3aKOH OTPa’KeHHUsI CBETA, 3aKOH MPENOMJIEHHs CBETa; MPU 3TOM
pasnuyaTh CIOBECHYIO (hOPMYIUPOBKY 3aKOHA M €T0 MaTeMaTHYECKOE BBIPasKEHHE.

- IPUBOJIUTH MPHUMEPHI MPAKTUYECKOTO UCIOIB30BaHUS (PU3MUECKUX 3HAHUU 00 3IEKTPOMArHUTHBIX
SBJICHUSAX



- pemarh 3aJa4yu, WCIONb3ys (U3NYecKue 3aKoHbI (3akoH Owma UIsl ydacTka Iiemnu, 3aKkoH Jxoyis-
Jlenna, 3aKkoH MPSMOJIMHEHHOTO PpAcCHPOCTPAHEHHsS CBETa, 3aKOH OTPAXEHHUS CBETa, 3aKOH
IpesioMIIeHus1 cBeTa) U (GOpMYyIibl, CBSI3bIBAIONINE (PU3NYECKUE BEIMUMHBI (CHJIa TOKA, SJIEKTPHUECKOe
HaNpsDKEHUE, DJJEKTPUYECKOe CONPOTHBJICHHE, YIEIbHOE COINPOTUBICHHE BEIleCTBa, paboTa
ANEKTPUYECKOTO TOJISl, MOIIHOCTh TOKA, (JOKYCHOE PacCTOSHHUE U ONTUYECKasl CHJIa JIUH3bI, CKOPOCTb
ANIEKTPOMArHUTHBIX BOJIH, JJMHA BOJHBI M YacTOTa CBeTa, (OpMysbl pacueTa 3JIEKTPUUECKOTO
COIMPOTHUBIICHUSI TIPHU TOCIEIOBATEILHOM M MapauieIbHOM COEAMHEHHUU IPOBOJHUKOB): Ha OCHOBE
aHaJlM3a YCJIOBUS 3aJlauM 3alUCBIBaTh KPAaTKOE YCJIOBHE, BBIIEIATh (PM3MUECKUE BEIMUMHBI, 3aKOHBI U
dbopMyInbl, HEOOXOAMMBbIE [JIsi €€ pelIeHUs, MPOBOAUTH pacuyeTbhl M OIEHUBAThb PEATbHOCTh
MOJIYYEHHOTO 3HAaYeHUS (PU3MUECKON BEIMYUHBI.

BhIyCKHUK MOTYyYUT BO3MOKHOCTh HAYUUTHCS:

- MCIIOJIb30BaTh 3HAHUS 00 3JEKTPOMArHUTHBIX SIBICHHUSIX B TIOBCEAHEBHOM XKHU3HH JUIA 00ECTICUeHHS
0e30MmacHOCTH MpU OOpalleHUH C MPUOOpaMu U TEXHUYECKUMHU YCTPOMCTBAMH, IJISi COXPaHEHUS
3I0pOBbSI U COOJIOZCHUSI HOPM SKOJIOTHYECKOTO IOBEIEHHUS B OKpYXarolled cpelne; MPUBOIUTH
MPUMEPHI BIUSHUS 3JCKTPOMArHUTHBIX M3JIyY€HUN Ha )KUBBIE OPraHU3MBL;

- pasnuyYarh TPAHUIBl NPUMEHUMOCTH (PH3MYECKHX 3aKOHOB, IMOHMMATh BCEOONIUI XapakTep
(GyHIlaMEHTAIbHBIX 3aKOHOB (3aKOH COXpaHEHHsI DSJEKTPHUUECKOro 3apsijfa) U OrpaHUYEHHOCTh
WCIIOJIb30BAaHUSI YAaCTHBIX 3aKOHOB (3akoH OMa aJig ydacTka 1enu, 3akoH [[xoymns-JIlenna u ap.);

- FICTIOJIb30BATh IPUEMBI TOCTPOCHHST (PU3MUECKUX MOJIEIEH, TOMCKa U (POPMYITHUPOBKHU JOKA3aTEIbCTB
BBIIBUHYTBIX THIIOTE3 M TEOPETHUYECKHX BBHIBOJOB HA OCHOBE SMIIMPHUECKH YCTAHOBJICHHBIX (DaKTOB;

- HaXOJUTh aJEKBATHYIO NPEUIOKEHHON 3a7ade (GU3NIECKYI0 MOEIb, pa3pemarb npodieMy Kak Ha
OCHOBE UMEIOUINXCS 3HAHUNW 00 3JEKTPOMArHUTHBIX SIBJCHUSIX C MCIOJB30BAHUEM MAaTEMaTHYECKOIO
anmnapara, Tak U [Py IOMOIIM METOJIOB OLICHKH.

KBantoBble  sBrIeHUs

BrinmyckHuk HayuuTes:

- pacro3HaBaTh KBAaHTOBBIC SIBJICHUSA U OOBACHATH HA OCHOBE MMEIOLIUXCS 3HAHHI OCHOBHBIE CBOICTBA
WM YCIIOBUS MPOTEKAHUs STUX SBICHUI: €CTECTBEHHAs U MCKYCCTBEHHAs paAHMOaKTUBHOCTh, O-, B- U
Y-W3JIy4€HHs, BOSHUKHOBEHUE JTMHENYATOr0 CIEKTpa U3JIyYeHHsS] aTOMa;

- OINHUCHIBaTh U3YUYEHHBbIC KBAHTOBBIC SIBICHUS, UCIIONB3Yysl (PU3UUYECKHE BEIMYMHBI: MAaCCOBOE YUCIIO,
3apsA0BOE YMCIO, MEpUOJ Moypacnana, 3Heprust (pOTOHOB; MPU ONMMCAHWU MPABUIBLHO TPAKTOBATh
(UBUYECKUN CMBICT HCIONB3YEMBIX BEIMYMH, UX OOO3HAUEHUS W €IUHUIIBI U3MEPEHHS; HAXOAWUTh
(GhopMyIBI, CBSI3BIBAIOIINE JAHHYIO (DU3UYECKYI0 BEIUYUHY C JAPYTUMU BEIUYHMHAMHU, BBIUUCISATH
3Ha4YeHHE (HPU3NYECKON BEITUUHHBI,

- AHAIM3UPOBATh KBAHTOBbIE SIBJICHMS, HCHOJIb3ys (U3MUECKHE 3aKOHbl U IOCTYJaThl: 3aKOH
COXpaHEHUsI SHEPruu, 3aKOH COXPAHEHHUS AJIEKTPUYECKOrO 3apsijia, 3aKOH COXPaHEHHsS MacCOBOTO
YKClla, 3aKOHOMEPHOCTH M3JIyUY€HHUS U MOTJIOUICHHS] CBETa aTOMOM, IIPHU 3TOM pa3inyarh CJIOBECHYIO
(GOopMyIUPOBKY 3aKOHa U €r0 MaTeMaTUYECKOE BbIPAKEHHUE;

- pa3nu4aTh OCHOBHBIE MPU3HAKY IJIAHETAPHOU MOJIETIN aTOMa, HYKJIOHHON MOJIEIM aTOMHOTO 1pa;

- IPUBOJUTH NMPUMEPHI MPOSBICHUS B MPUPOJIE U MPAKTUUECKOTO MCIOJIb30BAHUS PAIMOAKTUBHOCTH,
SIIEPHBIX U TEPMOSIIEPHBIX PEAKIUH, CIIEKTPAIIbHOTO aHaJINn3a.

BBITTyCKHUK MOTYYUT BO3MOXKHOCTh HAYIUTHCS:

- HUCIOJB30BaTh MOJIYYCHHBIC 3HAHUS B TMOBCEIHEBHOW >KM3HM TMpU OOpalleHuu ¢ Mpudbopamu u
TEXHUYECKUMH YCTPOMCTBAMHU (CUETYMK MOHU3UPYIOLIUX YacCTHL, JO3UMETP), Il COXPaHEHUS
3JI0POBbsSI U COOJIIOICHUSI HOPM KOJIOTMYECKOT0 TIOBEJICHUS B OKPY’KaloLIel cpene;

- COOTHOCHUTB PHEPTHIO CBSI3U aTOMHBIX SIEp € 1e(heKTOM MaccChl;

- TPUBOJWUTH TPUMEPHI BIUSHUS PAAUOAKTUBHBIX H3JIYYCHHN Ha JKMBBIE OPraHU3MBI; MOHHUMAaTh
MPUHIUI ACHCTBUSA JO3UMETpa U Pa3iMyaTh YCIOBUS €r0 UCIOIb30BaHUS,

- TMOHUMaTh OKOJOTHYECKHE TPOOJIEMbI, BO3HUKAIOIIME TMPU  HCIOJB30BAHMM ATOMHBIX
AIIEKTPOCTAHIIUNA, W TMYTH PELICHUS ATUX MPoOJIeM, MEePCHEKTUBBI HCIOJIB30BAHUS YIPABIIEMOTO
TEPMOSJIEPHOTO CUHTE3A.

OneMeHTbl aCTPOHOMUH

BobinyckHMK Hay4uuTCS:



- yKa3bpIBaTh Ha3BaHUs IIaHeT COJHEYHOW CHCTEMBI, pa3inyaTh OCHOBHBIC IMPU3HAKH CYTOYHOTO
BpaIeHus 3Be3aHoro Heba, nwkenus JIyasl, ComHIla U TIJIaHET OTHOCUTEILHO 3BE3I;

- IIOHUMATh pa3HI/I‘{I/I$I MC)KI[y FCHHOHGHTpH‘ICCKOﬁ n FeOLICHTpH‘ICCKOﬁ CUCTCMaMu MI/Ipa.

BBIHYCKHI/IK HOJIY‘-II/IT BO3MO>XXHOCTH HaY'-II/ITBCHI

- yK%BIBaTL O6IJ_[I/IG CBOﬁCTBa U OTJIMYHUA IIJIAHET 36MH0171 rpynnbl U IJIAaHCT-TUI'aHTOB, MaJIbIX TCJI
ConHedHOM cUCTeMBI U OOJBIINX IUIAHET; MOJIb30BaThC KapTOM 3BE3MHOr0 HeOa Mpu HaOIIOIEHUIX
3BE3HOro Heoa;

- pa3au4aTh OCHOBHBIC XapaKTEPUCTUKH 3Be3]1 (pa3Mep, IIBET, TEMIIEpaTypa) COOTHOCUTD IIBET 3BE3bl
C €€ TeMIIEPaTypON;

- pa3J'II/I‘IaTB TUIIOTE3BI O HpOI/ICXO)KI[CHI/II/I COJIHC‘-IHOﬁ CHUCTCMBI.

COJAEPKAHME KYPCA ®U3UKU

Du3uka U pu3nvecKkre MeToAbl U3yUYeHUS MPUPOIBI

Ouznka — Hayka o mpupone. Dusmueckue Tena W sBICHUA. HaOironeHue W OnMcaHue
¢usnveckux sBieHui. GU3MUECKUil IKcTIepuMeHT. MoieTupoBaHue SIBICHUH U 00BEKTOB IPUPO/IBI.

®usznueckue BEIMYMHBI M HMX U3MepeHHe. TOYHOCTh M MOrPEeIIHOCTh H3MEpPEHUM.
MexnayHapoiHas cucTeMa eIMHHIL.

Pu3nyecKue 3aKOHbl U 3aKOHOMEpHOCTU. Pu3uka u TexHuka. Hayuneii meton no3nanusi. Poib
¢busuku B GOpMHUPOBAHUM €CTECTBEHHOHAYYHOU TPAMOTHOCTH.

Mexanuveckue siBJIeHUS

Mexannueckoe JBWKEHHE. MarepuanbHas TOYKa KaK MOJACHb  (U3MYECKOTO  Teda.
OTHOCUTENBHOCTh MEXaHW4eckoro JBwxkeHus. Cucrema orcuera. DPu3nUecKue BEJIUYUHBI,
HEOOXOMMBIE JIJISl OTMCAHUS JBMKCHUS U B3aUMOCBS3b MEXy HUMH (ITyTh, IIEPEMEIICHUE, CKOPOCTh,
YCKOpEHHUe, BpeMs MABMXKEHHs). PaBHOMEpHOE U PABHOYCKOPEHHOE MPSMOJIMHEHHOE IBUKCHHUE.
PaBHomepHOe nBukeHHE 1O OKpyXHOCTH. llepBeiii 3axkon Heroroma m mHepumsa. Macca Tena.
[InotHocTe BemecTBa. Cuna. Enununel cuibl. Bropoit 3akon Hetorona. Tperuit 3akoH HproToHa.
CBobonHoe manenue Ten. Cuiia TSXKECTH. 3aKOH BCeMHUpHOro TsaroreHus. Cuia ynpyroctu. 3aKoH
I'yka. Bec Tena. HeBecomocTh. CBsI3pb MEXAY CWIOW TSDKECTM M Maccol Tena. JluHamomerp.
PaBnogeiicTByromas cuia. Cuna tpenus. Tpenue ckonbxeHus. TpeHnue nokos. TpeHnue B npupojae u
TEXHUKE.

Umnynsc. 3akoH coxpaHeHHMs UMIyiabca. PeakTuBHOe nBIKeHHe. MexaHundeckas pabora.
MomtHocts. DOHeprusa. [loTeHnumanbHas W KUHETHUYecKas SHeprus. [IpeBpamieHne ogHOTO BHIA
MEXaHUYECKON 3HEpruu B Apyroi. 3aKOH COXpAaHEHHS MOJHON MEXaHUYECKON AHEPrHH.

IIpocTeie MexaHU3MBI. YCIOBUS PaBHOBECHS TBEPIOIO Teja, UMEIOLIETO 3aKPEIUICHHYH OCh
nBH>KeHUua. MoMeHT cwibl. LleHTp Tsxectn Tena. Peryar. PaBHoBecwe cun Ha peryare. Peruarm B
TeXHUKe, ObITy W mpupoae. llonBrkHbIE W HENMOABWXHBIE Onoku. PaBeHcTBO paboT mpu
WCIIOIB30BaHUM TPOCTHIX MEXaHU3MOB («30J0TO€ MpaBUii0 MeXaHuKuW»). KoadduuueHt monae3Horo
JEHUCTBUSI MEXaHU3MA.

JlaBnenue TBepAbIx Ted. EnuHuiel maMepeHus naBieHus. CrnocoObl M3MEHEHHS JaBICHHUS.
JaBnenue xuakocted W razoB 3akoH [lackans. JlaBneHue KUAKOCTH HAa JHO M CTEHKH COCYIa.
CoobOmarommecst cocyasl. Bec Bozmyxa. AtmocdepHoe mnaBieHue. I3mepenue armochepHOTO
nasnenus. OneiT Toppuuenu. bapomerp-aneponn. AtmocepHoe naBieHrne Ha Pa3IMYHBIX BBHICOTAX.
MuppaBnuueckre MexaHu3Mbl (TIpecc, Hacoc). JlaBieHne KUIKOCTH W Ta3a Ha MOTPY)KEHHOE B HUX
Teno. Apxumenosa cuna. [maBanue Ten u cynoB Bo3gyxoruiaBanue.

Mexanuueckue konebanusa. Ilepwmon, dwacrtora, ammuuTyna konebanuii. Pe3onanc.
MexaHu4eckre BOJHBI B OJHOPOAHBIX cpenax. JlnvHa BOJHBI. 3BYK Kak MeEXaHUYECKas BOJIHA.
I'poMKOCTB M BBICOTA TOHA 3BYKa



TenioBbie siBICHUS

Crtpoenue BemecTBa. ATOMBI U MOJIEKYJBL. TeIIOBOE ABMKEHUE aTOMOB U MoJiekyi. Juddys3us
B ras3ax, XHJIKOCTAX M TBEpAbIX TenaxX. bpoyHoBckoe nBmxkeHue. B3zaumonelictBue (MpUTSHKEHHE U
OTTaJIKMBAaHUE) MOJIEKYJ. ATrperatHble COCTOSHUS BelllecTBa. Pasinume B CTpOEHMM TBEPABIX Tell,
KUJKOCTEN U Ta30B.

TemnoBoe paBHOBecue. Temneparypa. CBsi3b TeMIEpaTypbl CO CKOPOCTBIO XaOTHYECKOTO
JBWDKEHUS vacTull. BHyTpeHHsas sHeprus. Pabota u Terulomepenaya Kak CIOCOOBI HM3MEHEHUS
BHYTpEeHHEHN sHepruu tena. TeruonpoBonHocts. KonBeknusd. M3nyyenue. [Ipumeps! Temonepenayu B
npupone U TexHuke. KoauuecTBo TEmnoTel. Y aenbHas TEIUIOEMKOCTb. Y IENbHAs TEIUIOTA CTOPAHHUS
TOIUIMBA. 3aKOH COXPAaHEHUS M IPEBPALICHUS SHEPIUUM B MEXAHMYECKMX U TEIUIOBBIX IIpoleccax.
[InaBieHne U OTBEpACBaHME KPUCTAJUIMYECKHUX Tel. Y elbHas TEIuloTa IulaBiieHus. Mcmapenue u
KoHAeHcauud. [lornouenue 3Heprun Npu UCHapeHUH >KUJIKOCTH U BBIIEICHHUE €€ IIPU KOHJIEHCALUU
napa. Kunenue. 3aBUCHMMOCTb TeMIIEpaTypbl KUIEHUS OT JaBJICHMs. YJAelbHas TeIoTa
napooOpa3oBaHus W KOHJEHcaluu. BnaxxocTts Bo3ayxa. Pabora raza mnpu paclMpeHuu.
[IpeoOpa3oBaHusi SHEpruM B TEIUIOBBIX MalllMHaxX (mapoBas TypOMHA, ABUraTelb BHYTPEHHETO
cropanus, peakTuBHbIM jBurarens). KIIJ| TenmoBoil wmammHbl. DKOJIOTHYECKHE MPOOTIEMBI
WCIIOJIb30BaHUs TEIJIOBBIX MAllUH.

DJIEKTPOMATHUTHDIE SIBJICHUS

Onextpuzanus Gusnueckux Ten. BzaumozelcTBue 3apsykeHHBIX Ted. IBa poAa 3JIeKTpUUYECKUX
3apsaoB. JeIMMOCTh 3JIEKTPUYECKOro 3apsaja. OJEeMEHTApHBIM 3JIEKTpUYECKUl 3apsj, 3aKoH
COXPAHEHHUs DJIEKTPUUECKOro 3apsana. [IpoBogHUKH, MONYIPOBOAHUKN U HU30JSATOPBI 3JIEKTPUYECTBA.
DNEeKTpOCKON. DJIEKTPUYECKOe Moje Kak 0coObIii BuA MaTepuu. HampsikeHHOCTh 3JEKTPUYECKOTO
noyid. JIeHcTBUE DJIEKTPUYECKOrO IOJII Ha dJleKTpudeckue 3apsanel. Konuencatop. Oneprus
IJIEKTPUYECKOTO I0JIsI KOHJIEHCATOPA.

ONEeKTpUYecKUi TOK. MICTOYHMKHM 3JIEKTPUYECKOro TOKa. DJIEKTpUYecKas LENb U €€ COCTaBHbIE
yactu. HampaBnenue u gAelcTBUsl 3iIeKTpudeckoro Toka. Hocurenn snexkTpudeckux 3apsioB B
MeTtayax. Cuila Toka. DJIEKTPUUECKOE HaNpsKEHUE. DJIEKTPUYECKOE COIPOTUBIICHUE IPOBOIHUKOB.
EnvHuLbl CONPOTUBIICHMUS.

3aBUCUMOCTb CHWJIBI TOKa OT HampspbkeHHMs. 3akoH Oma Juisi ydacTKa Lenu. YAEIbHOE
conporuneHue. Peocrarel. llocienoBarenbHOe COeIMHEHHME NPOBOAHUKOB. [lapamnensHoe
COEIUHEHHUE IIPOBOJHUKOB.

PaboTta »neKTpUYECKOro MOJsg MO TEPEMEIICHUI0 D3JIEKTPUYECKUX 3apsiioB. MOIIHOCTb
ANIeKTpUYecKoro Toka. HarpeBaHue NmpoBOJHUKOB 3JEKTPUUYECKOM TOKOM. 3akoH Jlxoyns - JleHna.
DJeKTpuYecKrue HarpeBaTesibHble U OCBETUTENbHbIE PUOOpbl. KopoTkoe 3aMbIkaHMeE.

MaruutHoe mnosne. MHAyKnuss MarHuTHOro mnois. MarHuTtHoe mnosie Toka. OmbIT Opcrena.
MarautHoe 1oJie MOCTOSIHHBIX MAarHUTOB. MarHuTHoe mosie 3eMiu. DJeKTpOMarHuT. MarHuTHoe
I10JIe KaTyIIKH ¢ TOKOM. [IpuMeHenue snekrpoMarHuToB. JleiicTBre MarHUTHOTO IOJIS Ha TPOBOJAHUKC
TOKOM U JIBIXKYIIYIOCS 3apshkeHHYro dactuily. Cuna Ammepa u cuia JlopeHua. DneKTpoaABUraTeb.
SIBnenue snekTpoMarHuTHOM MHAYKIMS. OnbiTel Papases.

OnexkTpoMarHuTHble KonebaHus. KonebatenbHblil KOHTYp. OnekrporeHeparop. [lepemeHHbIN
Tok. Tpancopmarop. Ilepemada srmeKTpUUECKOW HSHEPTUM HA PACCTOSHUE. JIEKTPOMATrHUTHBIE
BOJIHBI W HX cBoMcTBa. [IpUHLMIIBI pamuocBsi3W M TeleBUICHUS. BiusHue sIeKTpoOMarHUTHBIX
W3JTy4YeHU Ha )KUBBIE OPTaHU3MBI.

CBer — omekTpomarHuTHble BOJMHBL. ~ CkopocTh cBera. McTOYHMKM CBeTa. 3aKOH
MPSMOJIMHEMHOTO PACHpPOCTPAHEHUSI CBETA. 3aKOH OTpaxkeHus cBera. Ilmockoe 3epkano. 3akoH
npenomiieHus: cBeTa. JIuH3pl. DOKYCHOE paccTOsHME M ONTHYecKas cuiia JMH3bl. M300pakeHue
npenMera B 3epkaiie W auH3e. OnTudeckue npubopsl. a3 xak onTuueckas cucrema. Jucnepcus
cBeta. UHTepdepeHnns u Audpakxius cBera.

KBanToBble siB/IeHHS

Crpoenue aromoB. I[lnanerapnas wmozenp atoma. KBaHTOBBIM XapakTep MOTJIOLIEHUS H
WCITYCKaHHsI CBETa aroMaMu. JIMHe4aTble CIEeKTPBI.

OmnsiTe Pezepdopra.



CoctaB aromHoro sanapa. IIpoToH, HEUTPOH U IIEKTPOH. 3aKOH OUWHIITEHHA O
MPOMOPIIMOHAILHOCTH Macchl M dSHepruu. JlepekT macc W DSHeprus CBS3H aTOMHBIX SZIEp.
PagnoaktuBHocTh. Ilepmon momypacnana. Anbda-uznyueHue. bera-uznydenuwe. [amma-u3nydeHue.
SInepubie peakuuu. Vcrounnku sueprun ConHIA U 3Be3]. SaepHas sHEpreTuka. DKOIOTHIECKUE TIPOOIEeMbI
paboOThl aTOMHBIX 3JeKTpocTaHIMU. Jlo3umerpus. BiusHue pajMoakTUBHBIX H3IyYEHUH HaA JKUBbBIE
OpraHU3MBbl.

Ctpoenue u 3BoJonusi Beesiennoii

[eoneHTpUUecKass U reaMoleHTpUYEcKas cucteMbl Mupa. Pusnueckas mpuposaa HeGecHbIX Ten ComHedHOI

cucreMbl. [Ipoucxoxnenue Conneunoit cuctembl. ®Dusnyeckas npupona ConHIa U 3BE3I.

Bcenennoii. OBomtonus Beenennoii. I'unoresa bonpiioro B3poisa.

JlaGopaTopHbie padoThI:
«Ormpesienenue HeHbl AENCHNS N3MEPUTEILHOT0 TPHOOpay.

. «OnpeneneHHe PasMEpOB MAJIbIX TCID).
. «I/ISMepeHI/Ie MACChI TCJIa Ha PbIYa’XHBIX BECaX».

((I/ISMepeHI/IC o0beMa TBEPAOTO TCIIa».

. «Omipeienenye IOTHOCTH TBEPAOTO TEay.

. «['panyupoBanue NpyKUHBI U U3MEPEHUE CUII JUHAMOMETPOM.

. «MccnenoBanue 3aBUCUMOCTH CHUJIbI TPEHHS CKOJIBKEHHSI OT CUJIBI HOPMAJIBHOTO JABIICHUSD.
. «Ompenenenre BbITAIKUBAIOIIEH CUIIBL, IEWCTBYIOLIEH HA HOIPYKEHHOE B KUAKOCTh TEJION.
. «BblsacHEHME YCIOBUH TUIABAHUS TeJla B )KUJKOCTH.

. «BplsicCHEHHE YCIIOBUS PaBHOBECHSI pbluaray.

. «M3mepenue KIIJ] npu noxbeme Tena o HAKJIOHHOW IJIOCKOCTHY.

. «CpaBHEHME KOJIMYECTBA TEIUIOTHI IPU CMEIIMBAHUU BOJbI Pa3HOM TEMIIEPATyphI».

. «M3mepeHue yaenbHOM TEIIIOEMKOCTH TBEPAOTO TEIay.

«M3MepeHne BIaXXHOCTH BO3yXay.

. « COopKa >IEeKTPHUUYECKOI LeTTH ¥ U3MEpEHHEe CUIIbI TOKA B €€ Pa3IMYHBIX YUacTKax).
. « 3MepeHne HanpsHKEHUS Ha Pa3IMYHBIX yYacTKaX 3JEKTPUUECKOH Lem».

. «PerynmupoBaHue CHIIBI TOKa PEOCTaTOM.

. «/I3MepeHne conpoTHBIIEHUS IPOBOAHUKA ITPU IOMOIIN AMIIEPMETPA U BOJIBTMETPAY.
. «I3MepeHne MOIIHOCTH U pabOThI TOKA B 3JIEKTPUUECKOH JIaMIIey.

. «COopka 3MeKTpOMarHuTa M UCTBITAHHE €ro JCHCTBHSN.

. «ITomyuenne n300pakeHus TIPU MTOMOIITH JIUH3BI.

. «MccnenoBanne paBHOYCKOPEHHOTO JBW)KEHUS 0e3 HayalbHOH CKOPOCTH.

. «MccnenoBanue 3aBUCUMOCTH NEPUO/IA U YACTOTHI KOJIEOAHUI OT JAJMHBI HUTHY.

. «MI3y4yenue sBIEHNS 2JEKTPOMarHUTHON MHAYKIINN»

. «M3y4yeHne TpeKoB 3apsKEHHBIX YaCTHUIL IO TOTOBBIM (poTorpadusimy».

. «3yuenue nenenus szep ypana no ¢pororpadusiMm TpeKoBy.

Ctpoenue



TemaTuyeckoe MJIaHUpoBaHMe Mo pu3MKe s 7 Kjacca

No
/o

Copepxanue

KommnuecTBo
9acoB

1. ®u3uka u pusHYecKrue MeTOAbl U3yUeHHsI TPHPOIbI

®dusuka — Hayka o npupoje. Pusndeckue Ttena u sBneHus. Habmonenue

1 onrcaHue (PU3UIYCCKUX SBJICHUH. OU3NUECKHI SKCIIEPUMEHT.
MopenupoBaHue SBICHUNH W OOBEKTOB MPHPO/IBI.

®dusznuecknue BEIUYMHBI MU HMX H3MEpeHHE. TOYHOCTh M TOTPEIIHOCTH
n3MepeHuil. MexayHapoaHasi CUCTEMa €IUHUII.

®dusznyeckue 3aKOHbl U 3aKOHOMEpHOCTH. Pu3uka U TexHuka. HaydHsiif
MeTo nmo3HaHus. Ponb ¢us3uku B GOpMHUPOBAHWN €CTECTBEHHOHAYYHOH
TPAaMOTHOCTH.

2. TensioBbIC ABJICHUSA

Crpoenue BemecTBa. ATOMBI U MOJIEKYJIbL. TemIoBoe ABM)KEHHE aTOMOB
u Monekyn. Juddysus B razax, KHIKOCTAX M TBEPABIX TeJax.
bpoyHOBCKOE ~ ZBMKEHHE. B3aumoneiictBue  (IpUTSDKEHHE U
OTTAJIKMBAHUE) MOJIEKYJ. ArperaTHble COCTOSHUS BellecTBa. Paznuune B
CTPOCHHMHM TBEPJBIX TEIN, )KUJIKOCTEH M I'a30B.

3.MexaHuuyecKue sIBJCHUS

Mexannyeckoe naBMKeHHME. MarepuanbHas TOdYKa Kak MOJENb
¢usznueckoro Tena. OTHOCUTETBHOCTh MEXAHHMYECKOTO  JIBHIKEHHUSI.
Cucrema otcuera. @uU3nyecKue BEITUUUHBI, HEOOXOIUMBIE JIJISI OITMCAHUS
JBIDKEHHS M B3aMMOCBSI3b MEXJly HUMH (IyTbh, IEpeMeIlleHHe, CKOPOCTh,
BpeMsl IBIKeHUs). PaBHOMEpHOE NPpsAMOIMHENHOE IBUKEHUE.

Macca tena. [InoTHOCTB BelecTBa.

Cuna. Equaunner cunel. Cuna Tspkectu. Cuna ynpyroctu. 3akon ['yka.
Bec Tena. HeBecomocTh. CBsI3b MEXIY CHUIION TSIKECTH M Maccoil Tena.
Junamomerp. PaBHopelcTByromass cuna. Cwia  TpeHusa. Tpenue
cKkonbxkeHus. Tpenue nokos. TpeHue B IpUpOAE U TEXHUKE.

Jasnenue TBepAbIx Tena. EnuHunmsl n3Mepenus nasineHus. CrocoObl
U3MEHEHus1 nasieHus. JlaBieHue xuakocted u ra3zoB 3akoH Ilackans.
JlaBneHue KUAKOCTH Ha JHO M CTeHKH cocyaa. CooOraronyecs cocyabl.
Bec Bo3nyxa. AtmocdepHoe pnaBineHue. M3mepenue armochepHOro
nasienus. Oneir  Toppuuennu. bapomerp-anepoua. AtmocdepHoe
JIaBJIEHUE Ha Pa3UYHbIX BbICOTaX. [ MIpaBIuUecKue MeXaHu3Msbl (Tpecc,
Hacoc). JlaBineHWe JKMOKOCTM M raza Ha IIOTPY)KEHHOE B HHUX TeEJO.
ApxumenoBa cuia. [lnaBanue Ten u cynoB. BozgyxomnaBaHue.

Mexanuueckasi pabora. MomHocTs. "DHeprus. IloTeHunanbHas u
KMHEeTH4ecKass dSHeprus. IIpeBpamieHne OIHOro BHAA MEXaHUYECKOHU
SHEPTUH B APYroil. 3aKOH COXPAHEHHUS MTOJIHOM MEXaHUYECKON SHEPruy,

[Ipoctele MexaHU3MBI. YCIIOBHS pPaBHOBECHsS TBEPIAOTO Teua,
MMEIOILIETO0 3aKpPEIUICHHYIO OCh JBWXKEHHS. MomeHT cuibl. Llentp
TsbKecTu Tena. Peruar. PaBHOBecue cui Ha peryare. Peluarm B TEXHUKE,
Oty u mpupone. [logBIKHBIE ¥ HEMOABIKHBIE Oiokm. PaBeHCTBO — paboT
OpU  HCIOJIB30BAaHUHM MPOCTBIX MeXaHU3MOB («30J0TO€ MpPaBUIIO
MexaHuKuy). KoappuimenT noie3Horo neicTBus MexaHu3Ma.

57




TemaTHueckoe nJaHupoBaHue no gpusnke 15 8 kiaacca

Coneprxanue

KomnnuectBo
4acoB

1. TenjoBble sIBJICHUS

Tennmosoe pasHoBecue. Temmeparypa. CBs3b TeMmeparypbl  cO
CKOPOCTBIO Xa0THUYECKOT0 IBHKEHUs yacTUll. BHyTpeHHss sHeprus. Pabora
U TeIlonepesaya Kak CrocoObl M3MEHEHHS BHYTPEHHEH 3Hepruu Tena.
TermonpoBogHocTs. KonBeknusa. M3nydenue. [Ipumeps! temnonepenadn
B IIpUpOJE M TexHHKe. KoaudecTBO TEIUIOTHL. YJelbHAs TEIIIOEMKOCTb.
VienpHas TEmIOTa CropaHus TOIUIMBA. 3aKOH COXPAaHEHUs M IpPEBpAlCHUs
SHEPIMU B MEXAHUYECKUX U TEIIOBBIX IIPOLIECCAX.

[InaBnenue u OTBEpAECBAHNE KPUCTAJUIMYECKUX TEJ. Y IENbHAs TEIUIOTa
wiaBneHus. Mcnapenme u  koHgeHcauus. [loryomenue sHeprum Ipu
UCIIAPEHUM KUJKOCTH W BBIICICHUE €€ IIPU KOHAeHcauuu napa. Kumenwe.
3aBUCUMOCTb TEMIIEPATypbl KHUIIEHHMS OT JaBJIEHHA. YJAENbHas TeEIuloTa
napooOpa3oBaHusl M KOHJeHcauuu. BnaxHocTs Bo3nyxa. Pabota rasza mnpu
pacumpennu. IIpeoOpa3oBaHus SHEPrMU B TEIUIOBBIX MAllMHAX (IapoBas
TypOHHa, IBUraTellb BHYTPEHHETO CrOpaHUs, peakTUBHbIN aBuraress). KI1I/]
TEIUVIOBOM  MalIMHBL.  DKOJOrMYecKHe IMpoOJeMbl  HCIIOJIb30BAaHUS
TEIJIOBBIX MAalIMH.

28

2. DJIeKTPOMArHUTHbIE SIBJICHHA

Onextpuzanus ¢u3nueckux Ten. BzaumopeicTBue 3apsKEHHBIX
Ten. /IBa pona anekTpudecKkux 3apaaoB. JlenMMocTh 2IEKTPUUECKOrO 3apsa.
ONEeMEHTapHBIN NIEKTPUUYECKUH 3apsi. 3aKOH COXPAaHEHUs DIEKTPUUECKOIO
3apana. IIpoBOAHUKH, MONYNPOBOAHUKK U H30JIATOPBHl AIEKTPUYECTBA.
DNeKTPOCKOIM. DNEKTPUUECKOe T0JIe KaK 0COObIH BUI MaTEPHH.

JleficTBME  DIEKTPUYECKOTO IOl HAa  DIEKTPUYECKHE  3apsbl.

OneKTpuueckuil TOK. VICTOYHUKYU 31eKTpUYECKOro TOKa.
OnexTpuyeckas LEenb U €€ cocTaBHble 4yacTW. HampaBneHue nm nedcTBus
ANeKTpuuecKoro Toka. Hocurenu snexrpudeckux 3apsaoB B Metamiax. Cuina
TOKAa. OJEKTPUYECKOE HaIPsDKEHHE. OJIEKTPUYECKOE CONMPOTHBIICHHUE
MPOBOJAHMKOB. EMUHUIIBI COTPOTHBIEHUS.

3aBUCUMOCTb CWJIBI TOKAa OT HampsbkeHHs. 3akoH Oma a1 ydacTka
uenu. YnuenpHoe —compotuBiieHne. Peocratel.  [lociegoBarenbHOE
COEIMHEHHE NTPOBOIHUKOB. [lapanienpHoe coeJMHEHNE TIPOBOJHUKOB.

PabGora »nekTpuyeckoro Moyt MO MEPEMEIICHUIO DIEKTPUUECKHX
3apsAn0B. MOIIHOCT 3JIEKTpUUYECKOro Toka. HarpeBaHue NpOBOAHMKOB
JJIEKTPUYECKUM TOKOM. 3akoH J[[xoyns - JleHma. Onexrpuueckue
HarpeBaTelbHble U OCBETHUTENbHbIE TpuOOpsl. KopoTkoe 3ambIkaHue.
Konpencatop. DHeprust 371€KTpUUECKOro Mok KOHAEHCATOopa.

MarauTHoe 1nose. MarHuTHoe 1oj€ TOKa. MarHuTHoe mole
NOCTOSIHHBIX ~MarHUToB. MarnutHoe mnone 3eMid. OJNEeKTPOMArHHMT.
MarsauTHOE 1ojie KaTylKu ¢ TOKOM. [IpuMeHeHne 31eKTpoOMarHuToB.
DJIEKTPOIBUTATENb.

Ckopocth cBeTa. VCTOUHMKHM CBeTa. 3aKOH MPSIMOJIMHEHHOIO
pacrpocTpaHeHHe cBeTa. 3aKOH oTpakeHus cBeta. [lnockoe 3epkano. 3akoH
npesnoMieHus cBeta. JInaspl. DOKyCHOE pacCTOSIHUE U ONTUYECKAs

40
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cuna JmH3bL. M300pakeHne mpeaMera B 3epkayie W JuH3e. OnTHyeckue
npubopsl. ['1a3 Kak onTHYecKas cucTema.

['eoneHTpHrUECKas U TEIMOIEHTPUYECKAS CHCTEMbI MUPA.
®usnyeckas npupoga HeOecHbIX Tesl COJIHEYHOW CHCTEMBI.
[Ipoucxoxnenne ConHeunoil cucteMbl. @usuueckas npupona ConHIa U
3Be3q. Crpoenue Bceenennoil. Oomouuss Bceenennoin. ['mmoresa
Bonwmoro B3peiBa.

TemaTu4yeckoe IVIAHUPOBAHUE 110 (])mmce It 9 kiacca

n/n

Conepxxanue

KomunuectBo
JacoB

1. Mexanu4yeckue siBJIeHHS

Mexanndeckoe ABu>KeHHE. MarepuanbHas TOYKa KaK MOJEINb
¢usuueckoro Tena. OTHOCUTENBHOCTh MEXAHMYECKOI'O  JIBUXKEHUS.
Cucrema orcuera. dusnyeckue BeIWYUHBI, HEOOXOJUMBIE ISl ONUCAHUSA
JBWXEHHS U B3aUMOCBSI3b MEXAYy HUMHU (IyThb, HEpPEMELIEHHE, CKOPOCTb,
YCKOpEHUe, BpeMs JABW)XKEHUs). PaBHOMEpHOE U pPaBHOYCKOPEHHOE
NPSAMOJIMHENHOE [JBWKEHHE. PaBHOMEpPHOE [IBWKEHHE II0 OKPYKHOCTH.
[lepBelii 3akoH HproTona u mHepuums. Macca tena. IlnoTHOCTH BemecTsa.
Cwia. Equnune! cubel. Bropoit 3akon Hetotona. Tpetuit 3akon HeroToHa.
CBobOoanoe masenue Ten. Cuna TSKECTH. 3aKOH BCEMHUPHOTO TATOTCHUSL.
Cuna ynpyrocru. 3akoH I'yka. Bec tena. HeecomocTs. CBsi3bMeXay CHIION
TSDKECTH U MacCoM TeJa.

WNmmynbe. 3akoH COXpaHEHUs HMMIylbca. PeakTUBHOE JBHXKEHUE.
Mexanunueckass pabora. MomHocte. OHeprus. IloreHnumaneHas u
KHHeTH4ecKas sHeprus. IIpeBpaiuenre ogHOro Buaa MEXaHUYECKOM SHEPrUun
B JIpYroil. 3aKOH COXpaHEHUs MMOJHOW MEXaHUUECKOM SHEpIui.

Mexanuueckue Konebanus. Ilepuwon, wacrora, aMIuMTyna
konebanmii. Pezonanc. Mexannueckue BOJHBI B OTHOPOAHBIX cpeaax. [nuHa
BOJIHBL. 3BYK KaK MEXaHMYECKasl BOJHA. [ pOMKOCTb U BBICOTA TOHA

3ByKa.
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2. aﬂeKTPOMaFHI/lTHBIe ABJICHUSA

HanpsixeHHOCTB AIEKTPUIECKOTO TIOJIS1. [Hevictue
IIEKTPUYECKOTO TMOJIs Ha AeKTpuyeckue 3apsaasl. Konuaencarop.
DOHeprust 3NeKTPUYECKOro MOJS KOHAEHCATOPA.

MarnutHoe mone. MHAyKIMS MarHuTHOro mousiss. MarHutHoe mose
tToka. OnbsIT JpcTena.

[leficTBHe MarHUTHOrO IIOJISI Ha MPOBOAHMK C TOKOM U
JBWXKYIIYIOCS 3apsbkeHHyr 4vactuny. Cuma Ammepa u cuna JlopeHua.
OnektponBurarens. SIBieHHE AIEKTPOMAarHUTHOM MHAYKUMS.  OnbITHI
Qdapanes.

OnexkTpoMarHuTHble — KoneOaHusi.  KomeOaTenbHbIT  KOHTYD.
Onexrporeneparop. llepemennsiii Tokx. Tpanchopmarop. Ilepemaua
ANIEKTPUYECKOM JHEPIrMM Ha PACCTOSHME. DJIEKTPOMArHUTHBIE BOJIHBI M HMX
ceorcTBa. IlpuHuumbel paguocBA3s U TelneBUAeHUA.  BimsgHue
AJIEKTPOMAarHUTHBIX U3JIy4€HUH Ha )KUBBIE OPTaHU3MBI.

CBer — »neKkTpoMarHuTHble BosiHA. Jlucmepcusi  cBera.

20




Wurepdepentus u nudpakiys cBeTa.

3.KBaHTOBBI€ SIBJICHHS

Crpoenue aromoB. Ilmanerapnas wmopnens aroma. KBaHTOBBIH
xapakrep mnorimouieHus v Hcemyckanust cBera atoMamu. JIMHeluartbie
CIEKTpHI.

Omeitel Pesepdopna.

CocraB aromHoro snpa. IIpoToH, HEHTPOH M 3JIEKTPOH. 3aKOH
DWHIITEeHHA O MPOMOPIIMOHAIIBHOCTH Macchl U »Hepruu. [edekT macc u
SHEprus CBsI3U aTOMHbIX saep. PannoaktuBHocTs. [lepuon nonypacnana.
Anbpa-u3nydenue. bera-uznydenue. ['amma-uznydenue. SnepHbie
peakuuu. Mcrounuku sHeprun CosHua U 3Be3d. SlnepHas sHepreTuka.
Okojoruyeckue mpoOseMbl  pabOThl  aTOMHBIX — 3JEKTPOCTAHIIHMA.
Jo3umerpus. BimsHue pagMOaKTHBHBIX M3JIyYEHUH Ha KUBBIC
OpraHU3MBI.

14

4. Ctpoenne u 3Boronusi BeesienHoi

['eonienTpryeckas ¥ reJIMoLeHTPUYECKast CHCTEMbI MUPA.

Odusnueckas mnpupojga HeOecHbIX Tell COJHEYHOW CHCTEMBI.
[Ipoucxoxnenue Conneunon cuctembl. Guznueckas npupoja ConHa u
3Be31. Ctpoenue Bcenennoit. Opomouus Bcenennoit. ['mmotesa
Bonwmioro B3priBa.
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