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IHosicHuTEeNLHAA 3aNIUCKA

[IporpamMma coctaBieHa Ha 0ocHOBe DyH/IaMEHTAJIBHOTO SApa COJEpKaHus OOIIETO
oOpasoBanust 1 TpeboBaHul K pe3yibTaTaM OCBOEHHUS OCHOBHOI 0Opa3oBaTelbHOU
IpOrpaMMbl OCHOBHOT'O 0OILEro 00pa3oBaHus, MpeJICTaBICHHbIX B DenepaibHOM
rOCy/IapCTBEHHOM 00pa30BaTEIbHOM CTaHJApPT€ OCHOBHOTO O0IIero o0Opa3oBaHusl,
yueOHukoB ¢usuku (Ileppimkun A.B. ®dusuka. 7 kimacc. M.: [poda, 2013;
[Meppimkun A.B. ®usuka. 8 kmacc. M.: [Ipoda, 2013; Ileppiukun A.B. ®@uzuka. 9
kimacc. M.: Jlpoda, 2014). Ona ompenemnsieT coaepkaHue y4eOHOro Marepuaia, e€ro
CTPYKTYpY, HOCIEA0BATEIbHOCTh U3yUYEHUs], yTH (POPMHUPOBAHUS CUCTEMbI 3HAHUM,
YMEHHUM, CIOCOOOB JEATENBHOCTH, PAa3BUTHS y4YalIUXCA, WX COLMAIM3ALUU U
BOCIIMTAHUS.

OO0was xapakTepucTUKA Y4eOHOI0 nmpeamera

[IkoMBHBIA Kypc (PU3MKH SIBISETCS CUCTEMOOOPA3yIOUIUM I €CTECTBEHHO -
HAy4YHBIX IPEIMETOB, HM3y4aeMbIX B IIKOJE. OTO CBSI3aHO C TEM, YTO B OCHOBE
COJEpKaHUsl KypCcOB XUMHUHU, OMoJoruu, (pu3nueckoi reorpaduu nexar punyeckue
3aKOHbl. PU3UKA JAeT y4yaliuMCcs Hay4HbIM METOJ IIO3HAHMS U IO3BOJAET I0JIy4aTh
OOBEKTUBHBIE 3HAHUS 00 OKPYXKAIOLIEM MHpE.

N3y4yenune ¢pusuky B OCHOBHOM LIKO0JIE HANIPABJICHO HA IOCTHKEHHE CJIETYOLIUX
neJen:
* pa3BUTHE UHTEPECOB M CIIOCOOHOCTEH ydaluxcsi Ha OCHOBE Mepelayll UM 3HaHUU U
OTIbITA MTO3HABATEJIbHOM U TBOPUYECKOU AEATEILHOCTH;
* TOHUMAaHHUE YYalllUMHUCS CMbICIIa OCHOBHBIX Hay4HBIX MOHSATHI U 3aKOHOB (PU3HKH,
B3aMMOCBSI3HU MEXIY HUMY,
* (hopMupoBaHHE Yy ydalUXCs MPEJICTABICHUN O (PU3NUECKOW KapTUHE MHUPA.

JlocTHKeHMe TOCTABJICHHBIX LeJiedl ocyliecTBisieTcss 0aroaapsi peumeHuIo
CJIeAYIOIINX 32124
* 3HAKOMCTBO yYallIUXCS C METOJIOM HAYYHOI'O MTO3HAHMS U METOJIAMU HCCIIEIOBAHUS
O0OBEKTOB U SIBJIICHUI MTPUPO/IBI;
. npuoOpeTeHNEe  yJallMMHUCS  3HAaHMM O  MEXAaHMYECKHX,  TEIUIOBBIX,
AJICKTPOMArHUTHBIX W KBAaHTOBBIX  SIBJICHHUAX,  (PU3NUECKUX  BEJIIMYMHAX,
XapaKTepU3YIOIIUX ITH SIBJICHUS,
*  (QopmupoBaHue y yyamuxcs yMeHHM HaOmogaTh (U3NYECKUEe SBICHUS U
BBITIOJTHATH OINBITHI, Ja0OpaTOpHbie PabOThl M AKCIEPUMEHTAIBHBIE HCCIIEIOBaHUS C



UCIIOJIb30BaHUEM U3MEPHUTEIBHBIX TIPUOOPOB, IMHUPOKO MPUMEHIEMBIX B IPAKTUYECKOM
KU3HU;

. OBJIAJICHUE YYallUMHCSI TaKUMHU OOILEHAyYHBIMH MOHSITUSIMM, KaK IPUPOTHOE
SBJICHUE, HIMIIMPUYECKU YCTAHOBJIEHHBIN (PAaKT, mpobiieMa, TUNoTe3a, TEOPETUUECKUIl
BBIBO/I, PE3YJIbTAT IKCIIEPUMEHTAIBLHOM IIPOBEPKH;

. IIOHUMAHHUE YYaIUMHUCSA OTIWYUN HAYYHBIX JAHHBIX OT HEIPOBEPECHHOMN
uHbOpMaIlK, a TaKKe MOHUMAaHUE LIEHHOCTH HAayKHU JJI yIOBJICTBOPEHUS OBITOBBIX,
IIPOM3BOJICTBEHHBIX U KYJIbTYPHBIX MMOTPEOHOCTEN YETOBEKA.

MecTo yueOHOr0 nmpeaMera B y4eOHOM ILIaHe

OO6s3aTenpHas 4yacTh y4eOHOTO TUIaHa OCHOBHOTO OOIIero o0pa3oBaHUs HA U3y4YEHUE
¢bu3uku B 7-8 Kaccax oTBOIUT 2 y4eOHBIX yaca B HEJENo, B 9 kiacce no 3 y4yeOHbIX
yaca (242 yaca U1 00s3aTENILHOTO M3Y4eHHUs1 Kypca «®Dusuka», B ToM uucie B 7, 8
kiaccax 1o 70 yueOHbIX YacoB, B 9 kiacce 102 gaca).

HeHHOCTHbIe OPMEHTHPLI COACPKAHUA y‘l€6HOI‘O npeamerTa

[{leHHOCTHBIE OPUEHTHUPBI COAECPIKAHUS Kypca (PU3UKHU B OCHOBHOM ILIKOJIE
OIIpeENA0TCA ceUpUKON PU3nKN Kak Hayku. I[IoHATHE «1IEHHOCTH» BKIIIOYAET
€IMHCTBO OOBEKTUBHOTO (CaM 00BEKT) U CyOBEKTUBHOTO (OTHOLLIEHUE CYOBEKTa K
00BEKTY), MIOATOMY B KQUE€CTBE LIEHHOCTHBIX OPUEHTUPOB (PU3NUeCKOro 00pa3oBaHUs
BBICTYNAIOT OOBEKTHI, U3y4aeMbl B Kypce (PU3UKH, K KOTOPHIM Y YJaIIuXCs
(dbopmupyeTCcs HEHHOCTHOE OTHOLIEHUE. [Ipy 3TOM BeayIyt0 pojb UTPaKOT
M03HaBaTENIbHbIE ICHHOCTH, TaK KaK JaHHBIM y4eOHBIN MPEIMET BXOAUT B TPYIITY
IPEeIMETOB IM03HABATEIBHOIO [IUKJIA, TTIaBHASI LI€Tb KOTOPBIX 3aK/II0YAETCs B U3YUEHUU
IPUPOJIBI.

OcHOBY NO3HaBaTENIbHBIX IEHHOCTEN COCTaBJISIOT HAYyYHbIEC 3HAHUS, HAYUHbIE
METO/1bl TO3HAHUS, a IIEHHOCTHBIE OpUEHTALUU, (POPMUPYEMBIE Y yUaLIUXCS B
npoliecce u3ydeHus GU3nMKH, MPOSIBISIOTCA:

* B IIPU3HAHHUU LICHHOCTU HAYYHOI'O 3HAHMS, €r0 MPAKTUYECKON 3HAUMMOCTH,
JIOCTOBEPHOCTH;

* B IIEHHOCTH (PU3NYECKUX METO/I0B UCCIIEIOBAHUS KUBOM U HEXKUBOW MTPUPOIBI;

* B IIOHMMaHUU CJII0)KHOCTH U MMPOTUBOPEUUBOCTH CaMOT0 MpoIiecca MO3HAHUS KaK
W3BEYHOro cTpemiieHus k Mcrune.

B kauecTBe 00BEKTOB LIGHHOCTEH Tpy/Ja U ObITa BHICTYNAIOT TBOpYECKAs
co3uaTeNbHasl IeITeNbHOCTD, 3JJ0POBBIM 00pa3 )KM3HU, a [IEHHOCTHBIE OPUEHTALIUN
coJiep KaHus Kypca (U3MKU MOTYT paccMaTpUBaThcs Kak (hOpMUPOBAHUE:

*  YBaXUTEJHHOIO OTHOILIECHUS K CO3UAATENIbHON, TBOPUECKOH ACSITEIbHOCTH;
* TOHUMaHUs He0OXoAMMOCTH d(HPEKTUBHOTO U OE30MACHOTO UCTIOIBL30BaAHUS



Pa3TUYHBIX TEXHUYECKUX YCTPOUCTB;

* TOTPeOHOCTH B 0€3yCIOBHOM BBITIOJHEHUH TIPABUI 0€30MMaCHOTO UCIIOIH30BAHUS
BEIIECTB B IIOBCEIHEBHOM KU3HU;

* CO3HATEJILHOTO BhIOOpa OyayIei mpodeccHoHaIbHOM TeITeIbHOCTH.

Kypc ¢usuku o6magaet BO3MOKHOCTAMH JUTSI POPMUPOBAHUS
KOMMYHHUKATHBHBIX IIEHHOCTCH, OCHOBY KOTOPBIX COCTABJISIFOT IIPOIIECC OOIICHHUS,
rpaMOTHAs PeYb, a ICHHOCTHBIC OPUCHTAIINH HAPABIICHBI HA BOCTIUTAHUE Y
YYaIIuXCS:

* TPaBUJIBLHOTO MCTOIB30BAHUS (U3HUECKOU TEPMUHOJIOTHH U CUMBOJIUKH;

* TOTPEOHOCTH BECTH JMAJIOT, BBEICITYIIIUBATh MHCHHE OIIIIOHCHTA, YYaCTBOBATh B
JTUCKYCCHU:

* CIOCOOHOCTH OTKPBITO BBIpaXkKaTh M apI'YMEHTHPOBAHHO OTCTaWBaTh CBOKO TOUKY
3pEHHUSI.

Pe3yabTaThl H3yueHus: y4eOHOI0 npeamMera
Jluunocmuvimu pezynomamamu 00yueHus ¢pusuxe B OCHOBHOU IIKOJIE SIBISIOTCA:

* c()OpMUPOBAHHOCTH MIO3HABATENIHBIX UHTEPECOB, NHTEIUIEKTYaJIbHBIX U TBOPUYECKUX
CIIOCOOHOCTEH yJarmuxcs;

* YOEXJIEHHOCTh B BO3MOKHOCTH TO3HAHUS HPUPOJIbI, B HEOOXOAUMOCTH Pa3yMHOIO
UCTIONb30BAaHUSl JTOCTIDKEHUN HAayKd M TEXHOJIOTUH HJIs JANIbHEWINEro pa3BUTHUSA
YeJI0BEYECKOT0 OOIIeCTBa, YBaKEHHWE K TBOPIIAM HAYKHM W TEXHUKH, OTHOIICHHE K
(buU3MKe KaK 2JIEMEHTY O0IIEYETOBEYECKON KYIbTYPHI;

* CaMOCTOSITEIbHOCTh B IPUOOPETEHUH HOBBIX 3HAaHUHN U MPAKTUYECKUX YMEHUI;

* TOTOBHOCTb K BBIOOpDY JKM3HEHHOTO IYTH B COOTBETCTBUU C COOCTBEHHBIMU
MHTEpEeCcaMu U BO3MOXHOCTSAMU;

* MOTHBalMs 00pa30BaTENIbHON JEATEIBHOCTH HIKOJBHUKOB Ha OCHOBE JIMYHOCTHO
OPUEHTHPOBAHHOTO MOIX0/1a;

* ¢dopMupOBaHHE IIEHHOCTHBIX OTHOIIEHUH APYyr K JPyry, Y4YUTENI0, aBTOpam
OTKPBITUH U U300pETEHUM, PE3yJIbTaTaM 00yUYEHUS.

Memanpeomemuvimu pe3ynomamamu 00yyeHus puzuke B OCHOBHOM IIKOJIE SBIISIOTCS:

* OBJQJICHHE HABbIKAMU CAMOCTOSITEIbHOTO TMPUOOPETEHHs] HOBBIX 3HAHUHU,
OopraHu3alnud  y4eOHOW  JeATEeTbHOCTH, TIIOCTAHOBKM  IIeJied, TUJIaHUPOBAHMS,
CaMOKOHTpPOJISL U OLICHKU PE3YJIbTATOB CBOEU NEATEIBHOCTH, YMEHUSIMHU IPEIABUIACTD
BO3MOYKHBIE PE3yJIbTAThl CBOUX JICHCTBUM;

* TNOHMMAHUE paA3IMYUN MEXIy HCXOJHbIMU (akTaMd M THUIOTE3aMU JJIsl HX
OOBSICHEHHSI, TEOPETUYECKUMH MOJENSIMU W peajbHbIMU OOBEKTaMH, OBJIAJCHUE



YHUBEPCATbHBIMA YYCOHBIMU JEHCTBUSAMH Ha MPUMEpax TUINOTE3 I OOBSICHEHUS
U3BECTHBIX (DAaKTOB ¥ DKCIEPUMEHTAIBHOW TMPOBEPKU BBIIBUTAEMBIX THIIOTE3,
pa3pabOTKu TEOPETUUECKUX MOJIETIEH MPOLECCOB WM SIBICHHUI;

* (QopMupoBaHMe yMEHHUN BOCIPUHUMATH, TiepepadaThiBaTh M MPEIBSIBIATH
uH(pOpMAIUIO B CIOBECHOM, 00pa3HOl, CUMBOJIMYECKON (opmax, aHATU3UPOBATH U
nepepadaThiBaTh MOJIYYEHHYI0 HHGOPMAIMI0 B COOTBETCTBUU C IOCTaBICHHBIMU
3aJlayaMu, BBIJEIISATh OCHOBHOE COJIEPYKAHUE MPOUYUTAHHOIO TEKCTA, HAXOAUTh B HEM
OTBETHI HA ITOCTABJICHHBIE BOIIPOCHI U U3Jarathb €ro;

* MPUOOPETEHHE OIBITa CAMOCTOSTEILHOTO TIOMCKA, aHaJIN3a U 0TOOpa MH(POPMAIIIH C
UCIIOJIb30BAHUEM PA3NIMYHBIX MCTOYHUKOB, U HOBBIX MH(MOPMAIIMOHHBIX TEXHOJIOTUM
JUIS1 PELIEHUS TTI03HABATEIbHBIX 33/1a4;

* pa3BUTUE MOHOJIOTMYECKON U JUAIIOTUYECKON pEeUYr, YMEHUS BBIPAKATh CBOU MBICIIH
U CHOCOOHOCTH BBICHYIIMBATh COOECEIHUKA, IMOHUMATh €ro TOYKY 3pEHHS,
MPU3HABATh MPABO APYTOro YEIOBEKa HA MHOE MHEHHE;

* OCBOGHME TMPUEMOB JCHCTBUH B HECTAaHAAPTHBIX CHUTYalMsIX, OBJAJICHUE
HBPUCTUYECKUMHU METOAAMU PEIIEHUs TPoOIeM;

* (QopMupoBaHHME yMEHUN pabOTaTh B TpyHNe C BBIIOJHEHUEM Pa3JIMYHBIX
COIIMAJIBHBIX POJIEH, MPEACTABISTh U OTCTAaWBAaTh CBOM B3IJIS/IBI U YOEKIEHUS, BECTU
JUCKYCCHIO.

lIpeomemnvimu pezyromamamu o6yuenus ¢pusuxe B OCHOBHON IIKOJIE SBIISIFOTCS:

* 3HAHUSA O NPHUPOJAE BAKHEHUIMMX (PUINUECKUX SBICHUN OKPYKAIOIIEr0 MHpa U
NOHMMAaHHE CMbICIAa (U3UYECKUX 3aKOHOB, PACKPHIBAIOIIMX CBA3b H3YUYECHHBIX
SIBJICHUM;

* YMEHHs IIOJIb30BAThCA METONAMH HAYYHOI'O MCCIIENOBAHUS SBICHUW IIPUPOJBI,
MPOBOJUTH HAOJIO/IEHUS, TUIAHUPOBATh U BBIMIOJIHATH SKCIIEPUMEHTHI, 00padaThIBaTh
pE3yNbTaThl U3MEPEHUM, MPEACTABIATh PE3YNbTATHl U3MEPEHHUI C OMOLIBIO TAOJIUII,
rpadukoB U GopMmys, OOHApPYKHMBaTh 3aBUCUMOCTH MeEXAYy (UBUYECKUMU
BEJIMYMHAMU, OOBSICHATH IMOJIYYEHHBIE PE3yJNbTaThl M JENaTh BBIBOJABI, OLIEHUBAThH
IPaHULIbI IOTPEUIHOCTEN PE3YITATOB U3MEPEHUM;

* YyMEHHUS NPUMEHATh TEOPETHYECKHE 3HaHMs MO (U3MKE Ha TPaAKTUKE, pellaTh
¢duznyeckue 3a7aur Ha MPUMEHEHHUE MOTYYeHHbBIX 3HAHUM;

* YMEHHsI M HABBIKA MPUMEHATH TOJYYCHHBIE 3HAHWS I OOBSICHEHUS MPUHITUIIOB
JEUCTBUSL BAXHEMIIUX TEXHUYECKUX YCTPOWCTB, PELICHUS MPAKTUYECKUX 3aaad
MOBCEIHEBHON KM3HHU, obOecreueHuss Oe30MaCHOCTU CBOEH MKU3HM, PAlMOHAIBHOIO
IIPUPOJIOIIOIB30BAHUS U OXPaHbI OKPYKAIOIIEH CPEJIbI;



* (dopmupoBaHne YyOEKICHUS B 3aKOHOMEPHOW CBSI3M W IMO3HABAEMOCTH SIBIICHUU
IpUPOABLI, B OOBEKTUBHOCTH HAYYHOTO 3HAHUS, B BBICOKOW IIEHHOCTH HAyKUd B
Pa3BUTHU MaTEPUATILHOU U JYXOBHOM KYJIbTYPHI JIOIEH;

* pa3BUTHE TEOPETHYECKOTO MBIIIJICHUSI HAa OCHOBE (POPMUPOBAHUS YMEHUU
yCTaHaBIMBaTh (aKThl, pPa3IUYaTh MNPUYUHBI U CJICACTBHUS, CTPOUTH MOJEIU U
BBIJIBUTATh TUIIOTE3bI, OTHICKUBATh U (DOPMYIUPOBAThH J10KA3ATEIHCTBA BBIIBUHYTHIX
TUTIOTE3, BBIBOAUTH W3 OKCICPUMEHTAIBHBIX ()AaKTOB M TEOPETHUYCCKHX MOJeei
bu3NYeCcKue 3aKOHBI;

* KOMMYHHUKATHBHBIC YMEHHUS JOKIAABIBATH O PE3YJbTATaX CBOETO HCCICIOBAHUSA,
Y4aCTBOBATh B JUCKYCCHH, KPaTKO M TOYHO OTBEYaTh HA BOIPOCHI, HCIIOJIb30BaTh
CIIPABOYHYIO JIUTEPATYPY U APYTHUE UCTOUYHUKU MH(DOpMAIUK.

Ilnanupyemblie pe3ysabTaThl 0OCBOCHUS npeaMera ¢usuka

Y4eHUK HAYUYNTCS:

e c00JII01aTh MpaBujia 0E€30MACHOCTH M OXpPaHbl TpyAa MpU paboTe ¢ y4eOHBIM
1 J1a0OpaTOPHBIM 000PYI0BAHUEM;

® [OHUMATh CMBICI OCHOBHBIX (U3UYECKUX TEPMHUHOB: (U3HUECKOE TEIO,
dbuznyeckoe saBieHue, Gpunyeckas BeJIMUNHA, SIMHULIBI U3MEPEHNS,

® pacro3HaBaTh MPOOJIEMBbI, KOTOPHIE MOXHO pEIIUTh MPU TOMOIIH
(bU3MYEeCKUX METOJIOB; aHAIM3UPOBATh OTICIbHBIC ATAIbI MPOBEACHUS UCCIIEI0BAHUN
Y UHTEPIPETUPOBATH Pe3yIbTaThl HAOIIOIEHUN U OTIBITOB;

® CTaBUTH OIBITHI M0 MCCIECIOBAHUIO (PU3UUECKUX SIBICHUM WU (U3UUECKUX
CBOMCTB Ten 0€3 HMCHOJb30BaHUS NPSIMBIX W3MEPEHU; MpPU 3TOM (POPMYIHPOBATH
npoOJieMy/3aauy y4eOHOTO IKCIIEPUMEHTA; COOMpPaTh YCTAHOBKY U3 MPEITI0KEHHOTO
000py10BaHUsL; MPOBOIUTH ONBIT U (OPMYJIUPOBATH BHIBOIBI.

[Ipumeuanune. Ilpu mpoBemeHMM UCCIeAOBaHUA  (UBHUYCCKUX  SBICHUN

U3MepUTENbHBIE TPUOOPHI UCTIONB3YIOTCS JIUIIb KaK JATYUKU U3MEPEHUS (PU3NIECKUX
BEITUYMH. 3aMMCy TOKa3aHUH MPSIMBIX U3MEPEHUHN B ATOM Cllydae He TpeOyeTcs.

® TTOHUMATh POJIb IKCIIEPUMEHTA B TTOTYUCHUH HAYYHOU MHPOPMAIIHH;

® TIPOBOJUTH MPSAMBIE M3MEpPEHUs (PU3NUCCKUX BEIMYHMH: BPEMS, PAaCCTOSHUE,
Macca Tena, 00beM, Ciiia, TeMiiepaTypa, atMochepHoe JaBieHue, BIAKHOCTh BO3/IyXa,
IIPU 3TOM BBIOMPATH ONTUMAJBHBIA CIIOCO0 M3MEPEHHs M MCIIOIb30BaTh MPOCTEHINNE
METO/Ibl OLICHKH MOTPEIIHOCTEN U3MEPEHUMN.

[Ipumeuanue. JlroGas yueOHass mporpamMma 0 KHA OOECIeunuBaTh OBJIAJCHUE

OPSIMBIMA U3MEPEHUSIMU BCEX MEPEUNCICHHBIX (PM3UYECKUX BEIIMYHH.

® MPOBOJUTH HCCJIEAOBAaHWE 3aBUCUMOCTEH  (UBUYECKUX BEJIUYUH C
WCIOJIb30BAHUEM TMPSIMBIX HM3MEPEHUW: TPHU OSTOM KOHCTPYUPOBATH YCTAHOBKY,
(buKCUpOBaTh pPE3yJIbTAThl TMOJYUYEHHON 3aBUCUMOCTH (DU3UYECKUX BEJIMYMH B BHIIC



Tabnui u rpauKoB, ACNIaTh BHIBOJBI 10 PE3yJIbTaTaM UCCIEIOBAHMS;

® TPOBOJUTH KOCBEHHBIC U3MEPEHUS (PU3NUECKUX BEIWYWH: MPHU BHITOJTHCHUH
U3MEPEHUN COoOMpaTh HSKCIEPUMEHTAIBHYIO YCTaHOBKY, CJIeIys TPeIJIOKEHHOU
WHCTPYKIIMM, BBIYUCIATh 3HAYECHHWE BEJIMYMHBI W aAHAJIM3UPOBATh MOJYYCHHBIC
pe3yJIbTATHI C YYETOM 3aJJaHHOW TOUHOCTH U3MEPEHHUIA;

® AQHANW3UPOBATH  CUTyallMM  NPAKTUKO-OPHUEHTHPOBAHHOIO  XapaKTepa,
y3HaBaTh B HUX IMPOSIBICHUE U3YICHHBIX (DU3NUCCKUX SBICHUN WU 3aKOHOMEPHOCTEH
U TIPUMEHSTH UMCIOIIUECS 3HAHUS JIJISI UX OOBSICHEHNS,

® [IOHMMaTh MPUHIMIBLI JCHCTBUS MAaIllMH, TPUOOPOB U TEXHUUYECKUX
YCTPOMCTB, YCIOBHS UX 0€30MaCHOT0 UCTIOJIB30BAaHUS B TOBCETHEBHOM KU3HU,

® ICMOJIb30BaTh IMPU BBHIMIOJHEHUM Y4YE€OHBIX 3aJay HAyYHO-TIOMYJISPHYIO
auTepaTypy o GU3UYECKHUX SIBICHUSAX, CIPAaBOYHBIC MaTepHaibl, pecypchl IHTEpHET.

Y4eHuK MOJIyYUT BO3MOKHOCTb HAYYUTHCS:

® 0CO3HABAMb YEHHOCMb HAYYHBIX UCCIe008AHUL, POIb (DUIUKU 68 PACUUUPEHUU
npeocmasieHuti 06 OKpydcanwem mupe u ee 8Kiao 8 yiyyuleHue Kauecmaea HCusHu,

® UCNONIL306AMb NpUEMbl NOCMPOEHUs QU3UYEeCKUX Mooenel, HNoucka u
dopmyruposku 0okazamenbCcms 8blOGUHYMbBIX UNOMe3 U MeopPemuiecKux 6bl60008 Ha
OCHOBE IMNUPUYECKU YCIMAHOBIEHHBIX (DaAKMO8,

® CpPasHUBAMb MOYHOCMb UMEPEHUS (DU3UYECKUX BEeIUYUH NO BelUYUHE UX
OMHOCUMEILHOU NO2PEUHOCIMU NPU NPOBEOEHUU NPAMbBIX USMEPEHULL,

® CaMOCMOAMENbHO NPOBOOUMb KOCBEHHblE UBMEPEHUs U UCCLe008AHUS
Quzuneckux 8eIudUH ¢ UCNOABb30BAHUEM PAZIUYHBIX CNOCOD08 UMEPEHUs PUUYECKUX
BENUYUH, BbIOUPAMb CPeOCmBa UMEPeHUsT C Y4emom HeoOX00UMOU MOYHOCHU
usmepenuil, 000CHOB8bIBAMb 8bIOOP CNOCODA UBMEPEHUS, AOEK8AMHO20 NOCMABIEHHO
3a0aue, NPOBOOUMb OYEHKY 00CHOBEPHOCU NOJYUEHHBLX Pe3VIbMAmMO8,

® BOCHPUHUMAMb  UHDOPMAYUIO  PUIUYECKO20 COOEPHCAHUSL 6 HAYUHO-
NONYIAPHOL  lumepamype U Cpeocmeax MAccoBol uHGopmayuu, Kpumudecku
OUEHUBAMb NOJIYYEHHYIO UHDOPMAYUIO, AHATUBUPYSL ee codepiicanue U OaHHble 00
uUcmouHuKe uHpopmayuu,

® co030as6amv coOCMBEHHblE NUCbMEHHbIe U YCIHble CO0OUeHUs 0 Du3ULecKUx
SABNEHUSAX HA OCHOB8E HECKOJbKUX UCMOYHUKO8 UHDOpMAyuu, ConposorHcoams
8bICMYNIEHUE NPe3eHmayuell, Yuumslédas 0COOEHHOCMU AyOUmMopulY C6epCMHUKOS.

MexaHnuyeckue siBJeHHUSsI
Y4YeHuK HAYYUTCH:

® pacIio3HaBaTh MEXaHWUYECKHUE SBICHUS M OOBSICHSATH HA OCHOBE MMEIOIIHUXCS
3HAHU OCHOBHBIE CBOMCTBA WJIM YCJIOBUSI MPOTEKAHUS TUX SBJICHUN: pABHOMEPHOE U
HEPABHOMEPHOE JBWKCHUE, PABHOMEPHOE U PABHOYCKOPEHHOE TMPSIMOJIUHEHHOE
JIBIDKEHHE, OTHOCHUTEIBLHOCTh MEXAHUYECKOI'O JBIDKCHMS, CBOOOIHOE ITajcHHUE TeIl,
PaBHOMEPHOE JIBUKEHHE N0 OKPYKHOCTH, HHEPLIUSI, B3AUMOJICICTBUE TEJI, PEAKTUBHOE



JNBUKEHUE, Iepefadya JaBiICHUS TBEPAbIMM TEJIaMH, KUAKOCTIMU M Ta3aMu,
atMoc(epHOe JaBi€HHE, IUIaBaHWE TEJ, DPABHOBECHE TBEPHABIX TEJl, HMEIOIIUX
3aKpEIUICHHYI0O OCh BpalleHMs, KojebaTellbHOe [IB)KEHHE, PE30HAHC, BOJIHOBOE
JBHKEHHUE (3BYK);

® ONUCHIBATh U3YyUYEHHBIE CBOMCTBA TEJl U MEXaHUYECKHUE SBJICHMS, UCIOJIb3YS
¢uznyecKkue BENWYMHBL: IyTh, IEPEMEUICHHE, CKOPOCTh, YCKOpPEHHE, Tepuoj
oOparlieHusi, Macca Tela, INIOTHOCTh BEIECTBa, CHIIa (CHIIa TSXKECTH, CUJIa yIIPYTOCTH,
CWJIa TPEHMs), JABJICHHE, UMITYJIbC TeJlda, KMHETHYECKas SHEPIus, NOTECHIHAJIbHAS
DHEpPrus, MeXaHuyeckas paboTa, MexaHuuyeckas MoiHocTh, KIIJ| mpu coBepiienuu
paboThI C UCIIOJIB30BAHUEM MIPOCTOTO MEXAaHU3Ma, CHJIa TPEHUS, aMIUTUTY1a, IEPUO]T U
yacToTa KoJieOaHUM, JUIMHA BOJHBI U CKOPOCTh €€ PaClpOCTPaHEHHUs ; NMPU OMUCAHUU
MPaBUIBLHO TPAKTOBATH (PU3NYECKUI CMBICI UCTIOIB3YEMbIX BEJIMYUH, UX 0003HAUYCHHUSI
U IUHUIBI U3MEPEHUs, HaXOIUTh (HOPMYIbI, CBS3BIBAIOIINE JAAHHYIO (PU3NYECKYIO
BEJIMYUHY C APYTUMU BEIMYUHAMHU, BBIYUCIISTH 3HAYEHUE (PU3HUUECKON BEJIMYUHBI,

® aHANM3HPOBATH CBOWMCTBA TEJ, MEXAaHUYECKHUE SBJIEHUS M IPOLECCHI,
UCHOJIB3Ysl (PU3MYECKHE 3aKOHBI: 3aKOH COXPAHEHUs HHEPIHM, 3aKOH BCEMUPHOTO
TATOTEHUS, IPUHLIMII CYNIEPIO3ULMU CHII (HaXOKICHHE PaBHOAEHCTBYIOLEH cubl), |,
Il u 1l 3axonsl HetoTOHA, 3aKOH coXpaHEHUsT UMITYJbCca, 3aKoH ['yka, 3akoH [lackans,
3aKOH ApxuMmesa; MNpHU 3TOM pasiinyaTh CIOBECHYIO (DOPMYJIMPOBKY 3aKOHA U €ro
MaTEMaTUYECKOE BbIPAKEHUE;

® pa3nuyaThb OCHOBHBIE TPU3HAKK M3YYECHHBIX (PU3NYECKHX MOJEJEH:
MaTepuajabHas TOUKa, MHEpPIHAJIbHAs CUCTEMA OTCUETA;

e pemiaTh 3a7ayd, MCHOJIb3ys (PU3NYECKUE 3aKOHBl (3aKOH COXpaHEHHUs
HHEPrUr, 3aKOH BCEMUPHOrO TATOTEHUs, NpuHUMN cynepnoduuuu cui, |, 11 u Il
3akoHbl HbIOTOHA, 3aKOH COXpaHEeHUsl MMITyJbca, 3akoH ['yka, 3akon Ilackans, 3akoH
Apxumena) u (Gopmysibl, CBA3BIBAIOIIME (PU3NYECKHE BEIUYMHBI (MYTh, CKOPOCTH,
YCKOpPEHHME, Macca Teja, IUIOTHOCTh BEUIECTBA, CWJIA, JABJICHUE, HMMIIYJbC TEa,
KUHETUYeCKass JHeprus, MOTeHLIMaJbHAs JHEpPrus, MexaHuueckas pabora,
MexaHu4eckass MOIHOCTh, KIIJ mpocTtoro Mexanwsma, cuia TPEHHUS CKOJbXKECHUS,
KO3((PUIIMEHT TpeHus, aMIUIUTYAd, MEPUOJ M 4YacTOoTa KOJIeOaHWM, JJIMHA BOJHBI U
CKOPOCTb €€ PAaCHpOCTPAHEHMs): HAa OCHOBE aHAIM3a YCIOBUS 3a/ayd 3alHChIBATH
KpaTKO€ VYCIOBHUE, BBIACHATh (U3MUECKUE BEIWYMHBI, 3aKOHBI U  (POpPMYIIbI,
HEOOXOAMMBbIE JI €€ pEelIeHUs, MPOBOJUTH pPAacueThl U OLIEHUBATh PEaJIbHOCTD
MOJIy4YEHHOTO 3HaU€HUs (PU3HUECKON BEITUYUHBI.

Y4eHHMK MOJyYUT BO3MOKHOCTh HAYYHUThCS:

® UCNONBL308AMb 3HAHUSL O MEXAHUYECKUX S8NEeHUAX 8 NOBCEOHEBHOU HCUSHU OJls
obecneuenusi bezonacHocmu npu o0OpawjeHuu ¢ npudopamu U MexHUYeCcKUMU
YCmpoucmeamu, 01 COXPAHEHUs 300p06bs U COONOOEHUS HOPM IKOJIOSUYECKO20
nogedeHus 6 OKpyxcailoweu cpede;, NPUBOOUMb  NPUMEPbl  NPAKMUYECKO20



UCNONIL308AHUS PUUUECKUX SHAHULL O MEXAHUYECKUX ABLEHUAX U PUULECKUX 3aKOHAX,
npuMepbl UCHONb308AHUSL B0300HOBIAEMbIX UCHOYHUKOS JIHEPUU; IKOJIOSUYECKUX
nOCAe0CMBUL UCCIe008AHUS KOCMUYECK020 NPOCMPAHCMEa,

® pazuams SpaHuybl NPUMEHUMOCU (DUIUYECKUX 3AKOHO8, HOHUMAMb
sceobwull xapakmep QyHOAMEHMANTbHBIX 3AKOHO8 (3AKOH COXPAHEHUs. MeXaHUYeCKOll
9Hepeuu, 3aKOH COXPAHEHUs UMNYIbCd, 3aKOH —BCEMUPHO20  MALOMEHUs) U
02PAHUYEeHHOCMb UCNONb308AHUSL YACTHBIX 3aKOHO08 (3akoH I yka, Apxumeda u op.);

® HAXOO0UMb AO0EKBAMHYI0 NPEONIONCEHHOU 3a0aue OUUYECKVI0 MOOeb,
paspewiamv npoOieMy KAk HA OCHO8e UMEIOWUXCSA 3HAHULL N0 MeXamuxke ¢
UCNONIL30BAHUEM MAMEMAMUYECKO20 annapama, maxk U Nnpu HNOMOWU Memooos
OYEeHKU.
TensoBble ABIEeHUS
Y4eHUK HAYYHTCH:
* pacmo3HaBaTh TEIUIOBHIC SIBICHHS W OOBACHATH Ha 0a3e HMMEIOMUXCS 3HaHWI
OCHOBHBIE CBOMCTBA WJIM YCIOBUS MPOTEKAHUS 3TUX SIBJICHUI: AU dy3us, U3BMEHEHHUE
o0beMa TeN TMpH HarpeBaHUM (OXJIAXKIEHHHU), OOJbIIAs CKUMAEMOCTh ra3oB, Malas
C)KMMAEMOCTh JKUJKOCTEH M TBEPJbIX TeEJ;, TEIJIOBOE paBHOBECHE, HCIapeHUE,
KOHJICHCAIMs, IUIAaBJICHUE, KPUCTAIU3alMsl, KUIIEHUWEe, BJIAXHOCTh BO3/1yXa,
pa3TuYHBIC CTIOCOOBI TEIUIoNepeaaun (TeIIOMPOBOAHOCTh, KOHBEKIIHS, M3TyUCHHUE),
arperaTHbIC COCTOSHUS BEIICCTBA, MOTJIOMICHUE YHEPTUH TIPH UCTIAPEHUU KUIKOCTH U
BEIZICIICHHE €€ TPU KOHACHCAIIMU Tapa, 3aBUCHMOCTH TEMIIEPATyphl KUIIEHUS OT
JTABJICHUS;
* OMNHCHIBATh U3YYCHHBIC CBOMCTBA TEJ U TEIJIOBBIC SIBJICHUS, UCIIONB3Ys (pu3nyeckue
BEJIMYMHBI: KOJMYECTBO TEIUIOTHI, BHYTPEHHSSI DHEPIUs, TeMIlepaTypa, yAelbHas
TEIJIOEMKOCTh  BEIECTBA, YyJAENbHAsl TEIUIOTAa IUJIABJCHUS, yHAelbHas TerioTa
napooOpa3oBaHus, yAelbHas TEIUIOTa CrOpaHUs TOIUTUBA, KOIPQPUIIMEHT IMOJIE3HOTO
JEHCTBUS TEIUTOBOTO JABUTATEINSI; TIPU OMUCAHWUU MPABUILHO TPAKTOBATh (M3MUCCKUI
CMBICIT HCTIOJIb3YEMBIX BEIMYMH, UX 0003HAYCHUS M CAMHUIIBI H3MEPEHUS, HaXOIUTh
dbopMyIIbl, CBSA3BIBAIONINE TaHHYIO (DU3UYECKYIO BEIMUYHUHY C JPYTUMHU BEJIUYMHAMH,
BBIYHCIIATH 3HAUCHHE (PU3NUECKON BETUUNHBIL
*  aQHAIM3UPOBATH CBOMCTBA TEJ, TEIJIOBBIC SIBJICHHUS W TIPOIECCHI, HCIOIB3Ys
OCHOBHBIC TIOJIO)KEHHSI aTOMHO—MOJICKYJISIPHOTO YYEHHUSI O CTPOCHHM BEIIECTBA H
3aKOH COXPAaHCHHUSI SHEPTHH;
* pa3nMyYaTh OCHOBHBIC MPHU3HAKH U3YYCHHBIX (DM3MYECKUX MOJICICH CTPOCHHUS ra30B,
YKUIKOCTEH M TBEPIBIX TEI;
. MPUBOJNTH TPUMEPHI MPAKTHUYECKOTO HWCIOJIB30BaHUS (PU3MUECKHX 3HAHUN O
TEIJIOBBIX SIBJICHUSX;
* pemaTh 3a/1auu, UCTIOJb3Ys 3aKOH COXPAHECHHS DHEPTUHU B TEIUIOBBIX IMpOIeccax H
dbopmysbl,  cBs3BIBAaONIME  (U3MYECKHUE  BEIWYUHBI  (KOJWYECTBO  TEIUJIOTHI,
TEeMIepaTypa, yIeNbHas TEMJIOEMKOCTh BEIIECTBA, yeibHas TEIJIOTa IUIaBIICHUS,



ylIenabHas TeIuloTa mnapooOpa3oBaHUs, yJedbHas TEIUIOTa CropaHus TOIUIMBA,
KOA(pUIIUEHT TMOJIE3HOTO JIEHCTBUS TEIJIOBOTO JBHUTraTelsis): Ha OCHOBE aHalln3a
YCIIOBUSI 3a/1aud 3alKChIBaTh KPATKOE YCIIOBUE, BBIAEIATH (PU3MYECKHE BEITUUYUHBI,
3aKOHBI W (OPMYJIbI, HEOOXOJUMBIE JUIsl €€ PEIICHHUs, MPOBOJUTH paCUYEThl U
OLICHMBATh PEAILHOCTH MOJIYYEHHOTO 3HAYCHUS (PU3HUUECKOM BEIMYUHBI.
Y4eHHUK NOJyYUT BO3MOKHOCTh HAYYUThCH:

® UCNONB306AMb 3HAHUSL O MENJIOBbIX SAGNEHUSX 8 NOBCEOHEGHOU IHCUIHU Ol
obecneuenusi OezonacHocmu npu obpawjeHuu ¢ npubopamu U MexHu4ecKuMu
YCmpoucmeamu, 01 COXPAHEHUs 300p06bsi U COONOOEHUS HOPM IKOJIOSUYECKO20
nogedeHUs 8 OKpyxcaroujel cpeoe, NpUBoOUmMs NPUMEPBL IKOJ02ULECKUX NOCAe0CMBUL
pabomul 0gueamerneti BHYMpPeHHe20 C2OPAHUs, MENT08bIX U 2UOPOIIEKMPOCMAHYUIL;

® paziuyams 2paHuybl HNPUMEHUMOCMU U3UYECKUX 3aKOHO8, NOHUMAMb
gceobwull xapakxmep @QYHOAMEHMANbHLIX QU3UYECKUX 3AKOHO8 (3AKOH COXPAHeHus
SHepeuUu 6 MennI08blX Npoyeccax) U O0SPaAHUYEeHHOCMb UCHOIb308AHUS YACHHbBIX
3AKOHO8;

® HAXOOUMb AO0EK8AMHYI0 NPEONONCEHHOU 3adaue QU3UUECKYI0 MOOelb,
paspeuiams npooremy Kaxk Had OCHO8€ UMEIOWUXCS 3HAHUL O MenaoevlX AGNeHUsX C
UCNONIL308AHUEM MAMEMAMUYECKO20 annapama, mak U Hnpu HNOMOWU Memooos
OYeHKU.
DJIeKTpUYecKre 1 MArHUTHBIE SIBJICHUS
Y4yeHuK HAYYHUTCH:
* pPACMO3HABATH HJIEKTPOMATHUTHBIC SIBJICHUS U OOBSCHATH Ha OCHOBE MMEIOIIMXCS
3HAHWI OCHOBHBIE CBOMCTBA WJIM YCJIOBUS NMPOTEKAHMS 3THX SBJICHHUW: 3JICKTPU3ALMS
T€J, B3aMMOJICUCTBHE 3apsA0B, JJIEKTPUYECKHM TOK M €ro JAeWcTBHUsS (TEIUIOBOE,
XUMHUYECKOE, MArHUTHOE), B3aUMOJEICTBUE MarHUTOB, 3JIEKTPOMArHUTHAsI MHIYKIHUS,
JEHUCTBUE MAarHUTHOTO IOJISI HA TPOBOJHUK C TOKOM U Ha JIBHXKYIIYIOCS 3apsKEHHYIO
YacTUIly, JEHUCTBUE  DJIEKTPUYECKOTrO  MMOJS  Ha  3apsHDKEHHYH — 4YacTully,
AJIEKTPOMArHUTHBIE BOJIHBI, MPSMOJIMHEMHOE PacHpOCTPAHEHUE CBETA, OTPAKEHHE U
IIPEJIOMJIEHUE CBETA, IUCIIEPCUs CBETA.
*  COCTaBJIAATH CXEMBbI JIEKTPUYECKUX LIETIEH C IMOCIEA0BATEIBHBIM U NapaJIIEIbHBIM
COCIMHEHHEM  JJIEMEHTOB, pa3jiMyas  yCJIOBHble  OOO3HA4YeHUs  3JIEMEHTOB
ANEKTPUUECKUX Lened (MCTOYHMK TOKa, KIIOY, PE3UCTOp, PEeocTar, JamIouKa,
aMIIepMETP, BOIBTMETD).
. UCIIOJIb30BaTh ONTHYECKUE CXEMbI ISl MOCTPOCHUSI M300paKEHUN B IIIOCKOM
3epKajie U coOuparouien JuH3e.
*  ONKCHIBaTh M3yYEHHBIE CBOMCTBA TEJl U JEKTPOMArHUTHBIE SIBJICHUS, HCIOJB3YS
¢usznyeckue BEIMYMHBL: DBJCKTPUUECKUN 3apsi, cuja TOKa, JJIEKTPUUYECKOE
HaIpsHDKEHUE, JIEKTPUYECKOE CONPOTHUBIICHHE, YAEIBHOE CONPOTHUBIICHHUE BEIIECTBA,
paboTa 3AEKTPUUECKOro MOJsl, MOIIHOCTh TOKa, POKYCHOE PACCTOSIHME U ONTHYECKas
CHUJIA JIMH3bI, CKOPOCTh 3JIEKTPOMArHUTHBIX BOJIH, JUIMHA BOJHBI M YaCTOTa CBETA; MpU



ONMCAaHUU BEPHO TPAKTOBATh (PU3WUCCKUH CMBICT HCIOJIB3YEMBIX BEIMYWH, HX
0003HAYCHUS W CIUHUIBI M3MEPCHUS; HAXOIUTh (HOPMYIIbI, CBS3BIBAIONIUE JTAHHYIO
(GU3HYECKYIO BEIMUUHY C APYTUMHU BEJTMYNHAMHU.
. aHAJIM3UPOBATh CBOWCTBA TEJ, DJIEKTPOMATHUTHBIC SIBICHUS W IPOIIECCHI,
UCTIONB3YS (U3MUYECKUE 3aKOHBI: 3aKOH COXpPAaHEHHS SJIEKTPUYECKOTO 3apsija, 3aKOH
Oma gana ywactka 1ienw, 3akoH JDkoyns-JIeHna, 3akoH MPSMOJIMHEHHOTO
pacipocTpaHeHHs CBETa, 3aKOH OTPAKCHHs CBETa, 3aKOH NPEJIOMIICHHUS CBETa; MPHU
9TOM pa3jnyaTh CIIOBECHYIO (OPMYJIHPOBKY 3aKOHa M €ro MaTeMaTHYeCKOe
BBIpQKCHHE.
. NPUBOAUTH IPUMEPHI MPAKTUYECKOTO MCIOIB30BaHUs (PU3UYECKUX 3HAHUHN 00
AIIEKTPOMATrHUTHBIX SIBJICHUSX.
*  pemaTh 3a/a4M, UCTIONB3Ys (pu3mUeckune 3akoHBI (3akoH OMa JIJIs ydacTKa IenH,
3akoH JDxoyns-JIeHna, 3aKOH TPSMOJMHEHHOTO PAacCIpOCTPAHCHUS CBETa, 3aKOH
OTPKEHHUS CBETa, 3aKOH TPEJIOMJICHUS CBeTa) U (OPMYJibl, CBA3BIBAIOIIUE
du3HyecKue BEIMYWHBI (CHJIAa TOKa, JJICKTPHUYECKOES HAINPSHKCHHE, DJICKTPUICCKOE
COIPOTHUBIICHHUE, YACIbHOE CONPOTUBIICHHE BEIISCTBA, padOTa AJICKTPUICCKOTO ITOJI,
MOIIHOCTh TOKa, (JOKYCHOE pPACCTOSHUE M OINTHYECKas CHJIa JIMH3BI, CKOPOCTH
DJICKTPOMArHUTHBIX BOJIH, JJMHA BOJIHBI W 4YacToTa cBeTa, (GopMysbl pacdera
DJIGKTPUYECKOTO  CONMPOTHUBJICHWSI TIPU  IOCJICIOBATEILHOM W TapauieIbHOM
COCTMHCHHH IMPOBOTHUKOB): HA OCHOBE aHAJIM3a YCJIIOBHS 3a/1a4H 3alMCHIBAaTh KPAaTKOE
YCIIOBHUE, BBIJICIATh (PU3NICCKUEC BEIIMYUHBI, 3aKOHBI ¥ (POPMYJIbI, HEOOXOIUMBIC JIISI
€¢ peIleHUs, MPOBOJUTH PacueThl U OIECHUBATH PEATBHOCTH MOJYYCHHOI'O 3HAYCHUS
(bU3MYECKOM BETUUYUHBI.
Y4eHUK MOJyYUT BO3MOKHOCTh HAYUYHThCS:

® UCNONB306AMb 3HAHUSL 00 3SNEKMPOMACHUMHBIX SGNeHUSIX 68 NOBCEOHEeBHOU
JHCU3HU OISl obecneyenus Oe3onacHocmu npu obpawjeHuu ¢ npubopamu u
MEeXHUYeCKUMU YCmMpOUCmeamu, Oas COXPAHeHUus 300p06bs U COON0OeHUs HOPM
9KOJI02UHEeCK020 N0BeOeHUs. 8 OKpydcaroweu cpede;, Npusooums Npumepsbl GIUsHUSL
INEKMPOMASHUMHBIX USLYYEHUL HA HCUBbIE OP2AHUIMDL;

® paziuuams SpaHuybl NPUMEHUMOCU DUIUYECKUX 3AKOHOS8, HOHUMAMb
eceobwull  xapakmep  (YHOAMEHMANbHLIX ~ 3AKOHO8  (3aKOH — COXPAHEHUs.
NeKMPUUecKo2o 3apsaoa) U O02PAHUYeHHOCMb UCHOIb308AHUS YACHBIX 3AKOHO8
(3axon Oma 0ns yyacmka yenu, 3akou /ocoynsa-Jlenya u op.);

® UCnovL306amMb NpueMbl HNOCMPOEHUs @OUIUYeCKUX Modenel, NOUcKa u
DOopMYIUPOBKU 00KA3AMENLCIE BbLOBUHYMBIX UNOMES U Meopemuieckux ble0008 Ha
OCHOBE IMIUPUYECKU YCMAHOBNIEHHbIX (PaKMO8,

® HAXO0UMb AOEKBAMHYI0 NPEOJIONCEHHOU 3a0ade @OUIUYECKVI0 MOOeb,
paspewiams npobremy Kax HA OCHO8e UMEIOWUXCS 3HAHUU 00 31eKMpOMASHUMHBIX
ABNEHUAX C UCHONb30BAHUEM MAMEMAMULECKo20 annapama, maxk u npu nomowju
Memoo08 OUeHKU.



KBaHTOBBIE SIBJICHUS
Y4eHuK HAYYUTCH:
* pacro3HaBaTh KBAHTOBBIC SIBJICHUS W OOBSCHITH HA OCHOBE MMEIOIIMXCS 3HAHWUN
OCHOBHBIC CBOWMCTBAa WIIM YCIIOBHUS IPOTCKAHUs OTUX SBIICHUW: €CTCCTBCHHAS H
UCKYCCTBCHHAs pPaJHOaKTHBHOCTb, 0O-, [- © Y-H3Iy4CHUS, BO3HHUKHOBCHUE
JUHEHYATOTO CIIEKTpa U3IIyYCHHS aTOMa;
*  OIMCHIBaTh M3yYCHHBIC KBAHTOBBIC SBJICHUS, HCIIONB3YsS (PU3NICCKUC BEITHIUHBL:
MacCOBOE€ YHCJIO, 3apsI0BOC YHMCIIO, MEPHOJ| IMOIypaciaga, dHeprusi (pOTOHOB; MpH
OIMCAaHUU TIPABHJILHO TPAKTOBATh (PU3UUCCKUI CMBICI HCIIOJIB3YEeMbIX BEIUYHH, WX
0003HAYEHUS W CIMHMIBI M3MEPCHUS; HaXOJUTh (DOPMYIIBI, CBSI3BIBAIOIINC JTAHHYIO
(GU3UYECKYI0 BEIIMUMHY C APYTHMMH BEIMYMHAMHM, BBIYHCIATH 3HaUCHHUE (U3HYCCKOU
BCJIUYMHBL;
* aHAJM3UPOBATH KBAHTOBBIC SBJICHUS, UCITONB3YS (DU3UUYCCKUE 3aKOHBI U TTOCTYJIAThI:
3aKOH COXPAaHCHHUS SHEPIHH, 3aKOH COXPAHCHHS JJICKTPUYCCKOTO 3apsja, 3aKOH
COXPaHEHHUs MAaCCOBOI'O 4YHCJIA, 3aKOHOMEPHOCTH HW3JIydeHHUS W TIOTJIOIICHHS CBETa
aTOMOM, TIpH 93TOM pa3jnyaTh CJIOBECHYIO (OPMYJIHMPOBKY 3aKOHA W  €ro
MaTEeMaTHYECKOE BBIPAKCHHCE;
* pa3IMyYaTh OCHOBHBIC IIPU3HAKH IUIAHETAPHOM MOJCIIM aToMa, HYKJIIOHHOW MOJCITH
aTOMHOTO sJIpa;
*  IPUBOAMTH MPUMEPHI MPOSBICHUS B IPHPOAC M MPAKTHYSCKOI'O HCIIOIH30BAHUS
PaJIMOAaKTUBHOCTH, SACPHBIX M TEPMOSICPHBIX PEaKIni, CIICKTPAIbHOT'O aHAIH3A.
Y4eHHK MOJYyYUT BO3MOKHOCTh HAYUYHThCS:

® UCNONB308AMb NOJIYYEHHbLE SHAHUS 8 NOBCEOHEBHOU HCUZHU NPU 0OpauyeHUulU C
npubopamu U MexHU4eCKuMu YCmpoucmeamu (CH4emuyux UOHUUPYIOWUX YaACmuy,
oosumemp), Ol COXPAHEHUsT 300P08bs U COONOOEHUST HOPM  IKOJI0UHECKO20
nogeoeHuUs 8 OKpyicaowell cpeoe;

® COOMHOCUMb IHEPSUIO C8A3U AMOMHBIX S10ep C 0epheKxmom Maccol,

® NpuUBOOUMb NpUMeEPbl GIUAHUSL PAOUOAKMUBHLIX UBTYUEHUNl HA JICUBbLLE
OpP2aHUBMbL, NOHUMAMb NPUHYUN OelicmEUst 003uMempa U paziuiams YCio8Us €20
UCNONIb30BAHUSL,

® NOHUMAMb IKOJIOCUYECKUEe NPoOaeMbl, BGO3HUKAIOWUE NPU UCHOIb308AHUU
AMOMHBIX  INEKMPOCMAHYUL, U NYyMuU peuwleHuss dmux npoojiem, nepcneKmussl
UCNOIb308AHUS YRPABIAEMO20 MEPMOSOEPHO20 CUHME3A.
DJIeMeHThbl ACTPOHOMMH
Y4YeHuK HAYYUTCH:
* yKa3bIBaTh Ha3BaHW 11aHeT COIHEYHOW CUCTEMBI; pa3inuaTh OCHOBHBIC MPU3HAKH
CYTOYHOT'O BpallleHHus 3Be3aHOro HebOa, aBwxkeHus Jlynel, CoJiHIIA W IJIaHET
OTHOCHTEJILHO 3BE3]I;
* [IOHUMAaTh PA3JINYMS MEKIY T'SIIMOICHTPUICCKOW U FCOLIEHTPHUECKON CHCTeMaMu
MUpa.



Y4eHUK MOJYYUT BO3MOKHOCTh HAYYHUThCSI:

® YKa3bl8amMb 0bWUe C8OUCMBA U OMIUYUS NIAHEeM 3eMHOU epYNnbl U NiaHem-
eueanmos, manvix men ConneuHoU cucmemvl U OONLUWUX NIAAHEM, NOJb308AMbCA
Kapmotl 36e30H020 Heba npu HAOI00eHUsX 36e30H020 Hebd,

® pazuuams  OCHOBHblE  XAPAKMEPUCMUKU — 36e30  (pasmep,  yeem,
memnepamypa) COOMmHOCUMb yeem 36e30bl C ee memMnepamypotl,

® paznuuams eunomeswvi 0 npoucxoxcoenuu ConHeyHol CUCmeMbl.

Conep:xanue, peajim3yemMoe ¢ NOMOUIbIO JIUHUU Y4eOHUKOB
7 xknacc (70 4, 2 4 B HegeJI10)

Beenenue (5 yacoB)

®dusuka — Hayka o npupojae. Ouszndeckue siBiieHUs1. PU3MYECKUE CBOMCTBA TeIl.
HabGmronenue u onucanue Gpuznueckux sisjieHni. Gusnueckue BennunHbl. M3mepeHus
bU3MYeCKUX BEIWYUH: JUIMHBI, BPEMEHH, TeMIlepaTypbl. ®usndyeckue MpuOOpHI.
MexnyHapoaHasi cucTeMa €IMHUL. TOYHOCTh M MOTPEIIHOCTh M3MepeHu. dusnka u
TEXHHKA.
DPpornmanvuasn nabopamopuas paboma
OmnpeneneHue 1EeHbl ASICHUS N3MEPUTEILHOTO MPHUOopa.

IlepBoHaYa/ILHBIE CBEAEHHUsI 0 CTPOEHUH BemiecTBa. (6 YacoB)

Crpoenue BemectBa. ONbBITHI, JOKa3bIBAIOIIME AaTOMHOE CTPOEHHE BEILIECTBA.
TennoBoe ABMXEHUE aTOMOB U MOJIEKyJ. bpoyHoBckoe nswxkenue. uddysus B
raszax, >KMJKOCTSIX U TBEPAbIX Tenax. B3auMoaencTBre 4acTull BEIIECTBA. ATperaTHbIe
COCTOSIHMSL BellecTBA. Moaenu CTpOoeHMsi TBEPIBIX TEN, >XUIAKOCTEH U Ta3oB.
OOBsiCHEHHE CBOMCTB Ta3oB, XUJIKOCTEM U TBEPHABIX TEJ HAa OCHOBE MOJICKYJSIPHO-
KMHETUYECKUX MPEJICTABICHUM.
DPponmanvhuasn rabopamopuas paboma
Omnpenenenue pa3MepoB MajbIX TEN.

B3aumopaeiicrBue Teu. (26 yaco)

Mexannueckoe aswkenue. Tpaekropus. [lyre. PaBHOMEpHOE 1 HEpaBHOMEpPHOE
nerkeHue. Ckopocts. Moayiib BEKTOpa CKOPOCTH. OTHOCUTENBHOCTh MEXAHUYECKOTO
nBuxkeHus. ['paduku 3aBUCUMOCTH MyTH U MOJYJIS CKOPOCTH OT BPEMEHH JBUKCHHUS.
Nuepuusa. MueptHocTe Ten. B3aummopencrBue ten. Macca tena. M3mepeHue macchbl
tena. [motHocThk BemecTBa. Cuia. Cuna tskectu. Cuna ynpyroctu. 3akoH ['yka. Bec
tena. CBsA3p MEXIy CWIOHM TshKecTH M Maccod Tena. Cuila TSKECTHM Ha JIPYTHX
rmaHerax. /lunamomerp. CrnokeHue IBYX CHJI, HAlPAaBJICHHBIX MO OJHOW IPAMOM.
PaBHogneiicTByromas aAByx cui. Cuna TpeHusa. 3aKOH BceMupHOro TArOTEeHMS.
duznyeckas npupojia HedecHbIX Te COTHEYHOM CUCTEMBI.



DponmanvHvle 1abopamopHble pabomul.

3. M3mepenne Macchl Tella Ha PhIYaXKHBIX BECaXx.

4. Omnpenenenrue o0beMa Tela C MOMOIIBI0 U3MEPUTEIBHOTO IIITHHAPA.
5. Ompenenenue MIOTHOCTH TBEPAOIO Tea.

6. Onpenenenue MIOTHOCTH KUAKOCTH.

7. I'pagyupoBaHue py>KHUHBI K U3MEPEHUE CHJT JHMHAMOMETPOM.

8. UccnenoBanue 3aBUCUMOCTH CHIIBI TPEHUS CKOTBKECHHS OT TIIOMIATN
COTPUKOCHOBEHHUS TEJ ¥ CHJIBI HOPMAaJILHOTO JTaBJICHHUS .

9. Usmepenne ko3P huiimeHTa TPEHHS CKOJIbKCHHS .

JlaBJieHHEe TBEPIABIX TeJl, ;KUAKOCTeH H ra3oB. (20 yacoB)

HaBnenue TBEpAbIX Teiu. JlaBieHue xxkuakoctu. JlaBinenue ra3a. 3akoH Ilackas.
['uapaBnuyecKkue MalldHBL. 3aBUCUMOCTb JaBJICHUS KUJIKOCTH OT TIyOWHBI. 3aKOH
COOOIIAOIINXCS COCYIOB.

ATtMocdepHoe naBiieHre. 3aBUCUMOCTh aTMOC(EPHOTO JABJIEHUS OT BBICOTHI.

BriTankuBaromas cuia.  3akOH ~ ApxuMmena. YCIOBUA — IUIaBaHUS — TelL
Bosnyxonnasanue. [InaBanne cynos.

DPpormanvhvle 1abopamopHvle pabomul.

10. OmpeneneHre BBITATKUBAIONMIEH CHUJIBI, JCHCTBYIOIIEH Ha TMOTPYKEHHOE B
KUJKOCTbh TEJIO.

11. BeisicHeHHE YCIOBHIl TUIABaHUS TeJla B )KUJKOCTH.

Pabora u MomrHOCTh. JHeprus. (13 yacoB)

[IpocTthie MeXxaHU3MBI. «30JIOTOE€ TMPABUIO» MEXAaHUKHU. Ppruar. YcioBus
paBHOBecusi pbpryara. MomeHT cuibl. [IpaBuino momenToB. HaxoxzaeHue neHtpa
TSYKECTH TeEJa.

Mexanudeckass pabota. MourHocts. Koadduiment mnone3Horo mencTBus
MEXaHU3MOB. Mexanuueckas sHeprusi. Kunernueckass sHeprud. I[loTeHumnanbHas
sHeprus. [IpeBpaiienue sHeprun. 3aKOH COXPaHEHUS SHEPTUH.

DPpormanvhvle 1abopamopHvle pabomul.
12. BreisicHeHHe yCIIOBUY paBHOBECHS phlyara.
13. Onpenenenne KIIJI npu nogbeme Tena o HAKJIOHHOMN TUIOCKOCTH.

Conep:xanue, peajnzyemMoe ¢ NOMOUIbIO JIUHUU Y4eOHUKOB
8 kiacce (70 4, 2 4 B HeeJ110)

TemnoBble siBiaenus (24 gaca)
TennoBoe nBuxkeHue. TermnoBoe paBHOBecue. TemmnepaTypa u ee usmepeHue. CBsizb
TEMIIEPATYpPbl CO CPEIHEN CKOPOCTHIO TEIUIOBOTO XAOTHYECKOTO JBUXEHHS YACTHLI.
Brytpennsis sueprus. Pabota u Teronepenada kak crnocoObl U3BMEHEHHS] BHYTPEHHEH
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SHEpruM Tena. Buael Temionepenayu: TEIIONPOBOJHOCTb, KOHBEKIUSA, U3JIyYEHUE.
KonuuecTBO TemiaoTel. YenpHas TEIUIOEMKOCTb. 3aKOH COXPAHEHHS SHEPIUU B
TEIUIOBbIX mpoueccax. HeoOpatumocts mpoueccoB Ttemonepenauu. Mcnapenue u
KoHJeHcauusa. Haceimennsli map. Buaxnocts Bo3ayxa. Kumenue. 3aBUCHUMOCTB
TEMIIepaTypbl KHUIEHUS OT JaBieHus. [lmaBimeHne u xpucraumsanus. Y IeiabHas
TEIUIOTa IUIAaBJIEHUs W napooOpa3oBaHMs. YJelbHas TemoTa cropanus. Pacder
KOJIMYECTBA TEIUIOTHI MpH TeruiooOMeHe. [IpuHiunel paboThl TETIOBBIX JABUTATEICH.
[TapoBas TypOuHa. JIBuratenb BHyTpeHHEro cropanus. PeaktuBusiii aurarens. KI1/]
tersioBoro  asuratens. OOBsSCHEHHWE  YCTPOMCTBA M NPUHUMIIA  JIEUCTBUS
xojoawibHUKa. [IpeoOpa3oBaHMsl 3HEpPrUM B TEIUIOBBIX MallIMHaX. JKOJIOTMYECKHE
pOo0JIEMBI UCIIOJIB30BAHUS TEIIOBBIX MAIIIMH.

D@ponmanvrvle 1abopamopHrble pabomul.

HccnenoBanyue U3MEHEHNs CO BPEMEHEM TEMIIEPATyphl OCTHIBAIOILEH BOBI.
CpaBHEHME KOJIMYECTB TETUIOTHI ITPU CMEIIMBAHUY BOJbI PA3JIMYHON TEMIIEPATypPHI.
M3mepenne yaenbHON TEII0EMKOCTH TBEPIAOTO TEIA.

M3mepeHnre OTHOCUTENIBHOU BIIaXKHOCTH BO31yXa.

DiekTpuyeckne siBjieHus1 (28 4yacoB)
OnexTpuzanms Tell. OJEKTpUYeCKHd 3apsia. [IBa BuIa SIEKTPUYECKUX 3apsioB.
B3aumopeiictBue  3apsaoB.  3aKOH ~ COXPAaHEHMS  JJIEKTPUYECKOrO  3apsja.
DneKTpudecKkoe noje. /[elcTBrue 3JIEKTPUYECKOrO MOJISI HA JJIEKTPUYECKHUE 3apsiibl.
[IpoBogHWKHM, JUANEKTPUKUM W NOJynpoBOAHMKH. KoHaeHcarop.  OHeprus
AIEKTPUYECKOTO MOJIsI KOHAEHCATOpA. [I0CTOAHHBIN 3JIeKTpUUYECKUd TOK. MIcTOUHMKH
MIOCTOSTHHOTO ToKa. JleWicTBusa smekTpudeckoro Toka. Cuma Ttoka. Hanpsokenue.
DIEKTPUYECKOE COMPOTHUBJIEHUE. JEKTpUYecKass Lenb. 3akoH Oma g yyacTka
anekTpudecko  nenu.  I[locnenoBarenpHOE WM MAapajuieIbHOE  COEAUHEHUS
MPOBOJHUKOB. PaboTa ¥ MOIITHOCTH 3JIEKTPUYECKOro ToKa. 3akoH [xoyns — Jlenmna.
DPpormanvhvie 1abopamopHvle pabomul.
COopka >JIeKTpUYECKON LENU U U3MEPEHUE CUIIbI TOKA B €€ PA3IMYHbIX YYaCcTKaX.
N3mepeHrie HanpsKeHUs Ha Pa3iuvHbIX YYacTKax LEnu.
PerynupoBanue cuibl TOKa peOCTATOM.
Onpenenenue CONPOTUBIEHUS IIPU MIOMOIIN BOJIBTMETPA U aMIIEPMETPA.
N3mepenrie MOIITHOCTH U pabOTHI TOKA B DJIEKTPUUYECKOM JIamIIe.

DJIeKTPOMArHUTHbIE siBJieHus (5 yacoB)
OmneiT Opcrena. MarautHoe nosne. MarHUTHOE o€ MPSAMOTO TOKa. MarHUuTHOE MOJie
KaTyIIKH ¢ TOKOM. IlocTossHHbIE MarHUTh. MarHUTHOE TOJIE€ MTOCTOSHHBIX MAarHUTOB.
MarnauTtHoe nojie 3emin. BzauMmoaeicTBue MaruuToB. JleficTBue MarHuTHOTO MOJIs Ha
MPOBOJAHUK C TOKOM. DJIEKTPUUECKUI ABUTATEND.
DponmanvHole 1abopamopHbvle pabomul.



10. Cbopka 2yIeKTpOMarHuTa 1 UCTIBITAHUE €TO JISHCTBHSI.
11. V3y4yeHue 351eKTpUYECKOro JBUraTENsl HOCTOSSHHOTO TOKA.

CaertoBbie siBjienns (13 yacon)

Ucrounuku cBera. [lpsMonuHeitHoe pacmpocTtpaHeHue cBeta. OTpaxeHue WU
IpeioMJICHUE CBeTa. 3aKOH OTPa)KEHUs CBeTa. 3aKOH MpesnoMyieHusi cBera. I[lmockoe
3epkano. JIunzel. DokycHoe paccrosHue JHH3bL. OnrTuyeckass cujia JIUH3BL
N3o00pakennsi, naBaemble JHH30M. [a3 kak onrtudeckas cuctemMa. OnTHYEecKue
PUOOPBHIL.
Opoumanvrhas nabopamopHas paboma.

12. [Monydenune n3o0paxeHus MPU MOMOIITH JTMH3HI.

Conep:xanue, peajim3yemMoe ¢ NOMOUIbIO JIUHUN Y4eOHUKOB
9 kuacc (102 4, 3 4 B HeeJI0)

3akoHbI B3auMoAeHCTBHA U ABHKeHus Tea (34 yaca)

MarepuanbHas Touka. Cucrema orcueta. Ilepemenienne. CKOpOCTh MPSAMOJIMHEHHOTO
paBHOMEpPHOrO  JBMKEHHUs.  [IpsmMonuHEeHOE  PaBHOYCKOPEHHOE  JIBMIKCHHE:
MTHOBEHHas CKOPOCTb, YCKOpEHHE, IiepemenieHue. ['padukd  3aBHCUMOCTH
KMHEMAaTUYECKUX BEJIUYMH OT BPEMEHU IIpU PABHOMEPHOM U PaBHOYCKOPEHHOM
JIBIKEHUU. OTHOCUTENBHOCTh MEXAHUYECKOrOo JBIKCHUSA. ['eolleHTpUYecKas H
TeJIUOIICHTPUYECKasi CUCTeMbl Mupa. HMHepumanbHash cuUcTeMa OTCUeTa. 3aKOHBI
Heiorona. CoOonnoe mnaaeHue. HeBecoMocTb. 3aKOH BCEMHUPHOTO TATOTEHUS.
(UckyccTBEHHBIE CITyTHUKH 3emin.) Nmnynsc. 3aKoH COXpaHEHUS
MMIyJibca. PeakTUBHOE ABUKECHUE.
DPpormanvuvie 1abopamopubie pabombl.

1. HccnenoBanue paBHOYCKOPEHHOTO JIBIXKCHUS 0€3 Ha4aIbHOM CKOPOCTH.

2. N3mepenue yckopeHUs CBOOOHOTO MaICHUS.

Mexanu4yeckue Kojiedanus u BoJtHbI. 3Byk (15 vac)

KonebarenbHoe nBmxenue. Konedanus rpyza Ha npyxuHe. CBOOOJHBIE KOJEOaHUS.
Konebarenbnas cucrema. Masitnuk. Ilepuosn, dacrota u aMIiuTyna KoJieOaHUM.
(Fapmonnueckue konebanus.) IlpeBpaiieHue dSHEpruM NpU  KOJIEOATETHHOM
NBIDKEHUHU. 3aTyxarwmue KoseOaHusa. BwiHyxk7eHHble KosieOanus. Pe3oHaHc.
PacnipocTpanenue konebanuii B ynpyrux cpenax. [lomepednsie v Mpoa0IbHBIC BOJTHBI.
JlnrHa BotHBI. CBSI3b JJIMHBI BOJHBI CO CKOPOCTBIO €€ PaCIpPOCTPaHEHUS B MTEPHOIOM
(gactoToif). 3ByKOBbIe BOJHBL. CKOPOCTh 3BYyKa. I pOMKOCTH 3ByKa W BBICOTa TOHA.
2xo.
DPpornmanvhasn nabopamopuas paboma.

3. UccnenoBanue 3aBUCHMOCTH TIEPUO/Ia U YACTOTHI CBOOOIHBIX KOJI€OaHU MasSTHUKA OT
JUTHHBI €70 HUTH.
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DJIeKTpoMaruuTHoe moJie (25 yacoB)

OnHOpOHOE M HEOJHOPOJIHOE MarHuTHoe noJie. HanpasieHue Toka U HanpaBieHUE
JUHUM ero MarHuTHoOro mnouist. [IpaBuno OypaBurka. OOHapyE€HUE MAarHUTHOTO MOJIS.
[IpaBuno  7I€BOM  PYyKW. Nunyknyust ~ MarHUTHOTO  moJisi.  MarHWTHBIN
MOTOK. DJIEKTPOMarHuTHasi MHAyKIUsA. Hanpasinenne nHAyKIHOHHOTO ToKa. [IpaBuiio
Jlenua. SBnenue camouHaykiuu. ['eHepaTop nepemeHHoro Toka. [IpeoOpazoBanue
PHEPrUM B DJIIEKTpOoreHeparopax. TpaHchopmaTop. DIEKTPOMArHUTHOE TOJIE.
DOneKTpOMarHuTHbIe BOJIHBL. CKOpPOCTh  PacHpOCTPAHEHUS!  BJIECKTPOMArHUTHBIX
BoJIH. Konebatenbubiii  kKOHTYp. [lodmyueHue  3IEKTpPOMArHUTHBIX — KOJEOAHHIA.
[IpyHIMOBL PAAMOCBA3M W TENEBUICHUS. OJEKTPOMArHUTHAs IMPUPOJA CBETA.
[Ipenomnenue ceera. [lokazarens npenomiieHus. Jucnepcus ceera. L{pera ten. Tumbl
onTuyeckux cnekTpoB. (CrnekTpanbHbld aHanu3.) [lornoiieHne U UCIyCKaHWe CBETa
aroMamu. [IponcxoxkIeHne TMHENYaThIX CIEKTPOB.

DOpormanvuvie 1abopamopuble pabombl.

N3ydeHue sBIICHUS 3JIEKTPOMArHUTHON MHIYKIIUH.

HaOnroienue CriomnHoro v JIMHEMYaThlX CIEKTPOB UCITYCKAHMUS.

CtpoeHnne atoma u aToMHOro siipa (20 yacoB)
PannoakTHBHOCTh KaK CBHJIETEIBLCTBO CJIOXKHOTO CTPOCHUsI aTOMOB. Anb(da-, 6era- u
ramma-uznyudenus. Oneitel Pezepdopna. SAnepnas monens aroma. PaanoakTuBHBIC
IpeBpalleHns] aTOMHBIX saep. CoxpaHeHue 3apsaoBOrO M MacCOBOTO YHUCEN MU
AJIEPHBIX PEAKIUSX. DKCIIEPUMEHTAIBHBIE METOABI HCCeN0BaHus yacTull. [IpoToHHO—
HEUTpOHHAs1 Monenb sAnpa. OU3WYECKH CMBICH 3apsAJ0BOIO M MacCOBOTO
yucen. M3oronbel. DHeprus cBsi3u yactull B siape. Jlenenuwe simep ypana. llenHas
peakuus. SnepHas JHEpPreTUKa. JKOJIOTHYECKUE TMPoOIeMbl pabOThl ATOMHBIX
anektpoctanuuii. Jlosumerpus. Ilepuon mnonypacnaga. 3akOH pPaauOAKTUBHOTO
pacnana. BnusHue pagnoakTUBHBIX U3TYyYEHUN HA )KUBbIE OPTAHU3MBI.
TepmosiaepHas peakiusi.
DOpormanvuvie 1abopamopHble pabombl.
W3mepeHne ecTeCTBEHHOrO pagualioOHHOro (POHA JO3UMETPOM.
N3yuenue nenenus sypa aroma ypana mno ¢potorpaduu TpeKoB.
OueHka nepuoja nojiypacnaja HaxoAsIIuXcsl B BO3AyXe MPOIYKTOB pacnaja ra3a
pazoHa.
N3yyeHune TpeKoB 3apsiKEHHBIX YaCTHI] IO TOTOBBIM (hoTorpadusiM.

Crtpoenue u 3Bos0nus Beenrennoii (8 yacon)
Cocras, ctpoenue u npoucxoxaeHue ColHeUHOM cucTeMbl. [1maHeThl 1 Malbie Tena
Conneunoii cuctemel. CTpoeHue, nznydenue u spomtonus ConHua u 38e31. CTpoeHue
Y 3BOJIIOLIUST BceeneHHou.



Y4eOHO-MeTOAUYECKOE U MATEPHATBHO — TEXHHYECKOe o0ecnedyeHne y4eOHOro
npouecca
HopmaTtuBHasi jokyMeHTaAIUS

1. ®enepanbHblii TOCYAapCTBEHHBIA 00pa30BaTENIbHBIN CTaHAAPT OCHOBHOIO
obmero ob6pazoBanus. [Ipukaz MunuctepcTBa obOpazoBanus P® ot 17.12.2010 r
Nel897 ¢ nzmeneHusAMH.

2. IlpumepHass ocHOBHasg oOpa3oBaresibHas IporpaMma OCHOBHOT'O OOLIEro
obpazoBanus M., [Ipocsemenne 2015 r.

3.IlpumepHbie mporpamMmsbl Mo yueOHbIM mpeameraM. Pusuka 7-9 kmaccel. M.:
«IIpocemienue», 2011.

4. IlpumepHas mporpamMma OCHOBHOro o01iero oopaszoBaHus mo ¢usuke. 7-9
kiacce» (B. A. Opnos, O. ®. Kabapaun, B. A. Koposun, A. 0. Ilentun, H. C.
[Typeimiena, B. E. ®paakun, M., «I[Ipocsemenne», 2013 r.)

5.Pabouass mporpamma 1o ¢usuke 7-9 kmaccel. Pabounme mnporpamMmbl K
NpEeIMETHOW JMHUK Yy4eOHHMKOB moj penakuued Ilepermkuna A.B. 7-9 kiaccer:
nocodue nans yuutene ooOmeoOpasoBatenbHbx yupexzaeHuit/ E. H. TuxonoBa —
M.:Ipoda 2012.



