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1.Ilnanupyembie pe3yabTaThbl 0CBOCHHA Y4eOHOI0 peaMera

7 kJj1ace

JIMYHOCTHBIMU pe3ynbTaTaMu 00yueHHs (prU3MKe B OCHOBHOM IIKOJIE SIBJISIOTCS:

1. cpopMHPOBAHHOCTH MTO3HABATENBHBIX HHTEPECOB, HHTEIUICKTYAIbHBIX M TBOPYECKHX CIIOCOOHOCTEH
yUaIIuXCst

2. yOeKIEHHOCTh B BO3MOXXHOCTH ITO3HAHMS IIPUPO/IbI, B HEOOXOAMMOCTH Pa3yMHOI'0 MCIIOJIb30BaHMs
JOCTH)KEHUI HAyKU U TEXHOJIOTMH AJIs JalbHENIIEero pa3BUTHs YE€JI0BEYECKOI0 OOIECTBa, YBAXKEHHE K
TBOpLIAM HAayKH U TEXHUKH, OTHOILEHHE K (PU3MKE KaK JIEMEHTY 001e4eI0BEYeCKON KYyIbTYphI;

3. caMOCTOSITEILHOCTD B IPHOOPETEHNN HOBBIX 3HAHUN M MIPAKTUUECKUX YMEHHIA;

4. TOTOBHOCTb K BBIOOpY KHM3HEHHOI'O ITyTH B COOTBETCTBUM C COOCTBEHHBIMU MHTEPECAMU U
BO3MOXHOCTSIMH;

5. MoTuBanus 00pa30BaTENbHON ACATEIBHOCTH IIKOJIBHUKOB HA OCHOBE JJMYHOCTHO OPUEHTUPOBAHHOTO
MOJIX0/1a;

6. popMHpOBaHUE IIEHHOCTHOT'O OTHOWIEHUS JAPYT K APYTY, YUUTEII0, aBTOPAM OTKPBITUI U N300peTeHuil,
pe3ysabTaTtaM 00y4eHusl.

MeTanpeaMeTHBIMH pe3yibTaTaMu 00ydeHUs (PU3UKE B OCHOBHOM LIIKOJIE SBJISIOTCS:

1. oBnajzieHNe HaBbBIKAMH CaMOCTOSATENILHOTO IPUOOPETEHUSI HOBBIX 3HAHUM, OpraHu3aluu y4eOHoM
NeSITeIbHOCTH, IOCTAHOBKH 1ieJIeil, IIIaHUPOBaHMsI, CAMOKOHTPOJISI U OLIEHKU Pe3yJIbTaTOB CBOEH
JeSITeIbHOCTH, YMEHHUSIMH MTPEIBUICTH BO3MOYKHBIE PE3Y/IbTAaThl CBOUX JICHCTBHIA;

2. IOHUMaHHE PA3TUYNN MEXKTY HCXOJHBIMHU (PAKTaMH M THIIOTE3aMHU JJIsl IX OOBSICHEHMUS,
TEOPETUYECKUMHU MOJIEIISIMU B PeaIbHBIMU 0ObEKTaMH, OBJIA/ICHUE YHHBEPCATbHBIMU YYEOHBIMHU
NeMCTBUSMHU Ha IPUMEPaX THIOTE3 U O0BSICHEHUS M3BECTHBIX (PaKTOB M SKCIIEPUMEHTAILHOU
IPOBEPKH BBIIBUT'AEMBIX TUIIOTE3, pa3pab0OTKH TEOPETUUECKUX MOEIIEH MPOLIECCOB UITH SIBJICHHIA;

3. popmMupoBaHUE YMEHUN BOCIIPUHUMATh, llepepadaThIiBaTh U NPEAbABIATh HH(OPMALIMIO B CIIOBECHOM,
00pa3Hol, CUMBOJIMYECKON (hopMax, aHATM3UPOBATh U NepepadaThIBaTh MOTYYEHHYIO HHPOPMALIUIO B
COOTBETCTBUM C IIOCTaBJIIEHHBIMH 33/1a4aMH, BBIACIATH OCHOBHOE COJIEPKAHNE IIPOYUTAHHOTO TEKCTA,
HAXOJUTh B HEM OTBETHI HAa MOCTABJICHHBIC BOIIPOCHI U M3JIarath €ro;

4. npuoOpeTeHne OMbITa CAaMOCTOSATENBHOIO MTOKMCKA, aHaIn3a U 0TOOpa MH(OPMALIMK C UCTIOTIb30BAaHUEM
Pa3IMYHBIX UCTOYHUKOB M HOBBIX MH()OPMAIIMOHHBIX TEXHOJOTHH /ISl PEIICHNUs TI03HABATENILHBIX 3a/1a4;
5. pa3BUTHE MOHOJOTHYECKON M TUAIOTUIECKOHN PeuH, YMEHHUS BBIPAKaTh CBOM MBICITH M CIIOCOOHOCTH
BBICTYIIIMBATh COOECEHUKA, TOHUMATh €r0 TOUKY 3pEHUs, IPU3HABATH MIPABO JIPYTOTO YEIIOBEKA Ha MHOE
MHEHHUE;

6. OCBOEHHUE NPUEMOB JIEUCTBUI B HECTAHAPTHBIX CUTYAIUSX, OBJIAJCHUE IBPUCTHUECKUMH METOJaMU
peleHus npooiem;

7. popMHupoBaHUE YMEHUI pabOTaTh B IPYIIE C BBHIIOJIHEHUEM Pa3IMYHBIX COLUAIBHBIX poJiei,
NPECTaBIIATh U OTCTAMBATh CBOM B3TIISIBI M YOCKIEHUS, BECTH TUCKYCCHIO.

OO6muMu NpeaMeTHBLIMU PE3yJIbTaTaMu 00ydeHHs (PU3UKE B OCHOBHOM IITKOJIE SIBJISIOTCS:

1. 3HAHHS O IPUPOJIE BAKHEHITNX (PUZNIECCKUX SIBICHUH OKPYKAIOIIETO MUPA U IIOHMMaHUE CMBICTIa
(U3NIECKUX 3aKOHOB, PACKPBIBAIOIINX CBSI3b N3YYCHHBIX SIBJICHUH;

2. yMeHHUS MOJIb30BaThCsl METOJJaMH HAYYHOTO MCCIIeI0OBAHUS SBJICHUN PUPO/IbI, TPOBOIUTD
HaOJIr01eHNs, IJIAHUPOBATh U BBIMOJIHATh KCIIEPUMEHTHI, 00pabaThIBaTh PE3yJIbTaThl H3MEPEHHH,
IPECTaBIATh Pe3yIbTaThl U3MEPEHUH ¢ MOMOIBIO Ta0uIl, TpaguKoB U POpMYII, OOHAPYKHUBATH
3aBHCUMOCTH MEX1Y (PU3MUECKUMH BETMUNHAMU, OOBSCHATH MOyUYE€HHbIE Pe3yJIbTaThl U JeNaTh
BBIBOJIBI,

OILIEHUBATh TPAHUIIBI TIOTPEITHOCTEH PE3yIHTATOB H3MEPECHHIA;

3. yMeHWUsI IPUMEHSTh TEOPETHUECKIE 3HAHUS 110 (PU3UKE Ha MPAKTHUKE, pelaTh (PU3MUeCcKue 3a/1aun Ha
NpUMEHEHHE TIOYYEeHHBIX 3HAHUH;



4. yMeHMS ¥ HaBbIKU IPUMEHSATD MOJIyYE€HHbIE 3HAHUSI 1151 OObSICHEHUS TPUHIIUIIOB ACHCTBUS
BaXHEHMIIINX TEXHUYECKUX YCTPOUCTB, pELICHUS MPAKTUYECKUX 33/1a4 TTOBCETHEBHOM KU3HU,
oOecrieyeHns 6€30MAaCHOCTH CBOCH KHU3HH, PALMOHAIBHOTO IIPUPOJIONIONIB30BAHHS U OXPaHbI
OKpYKaroIleH cpebl

5. popmupoBaHue yOexKIeHUS B 3aKOHOMEPHOH CBSI3U M [TO3HABAEMOCTH SIBJICHUI PUPOJIBL, B
00BEKTUBHOCTH Hay4YHOI'O 3HAHUS, B BBICOKOI LIEHHOCTH HayKU B Pa3BUTHUHU MAaTEPUAILHON U TyXOBHOMI
KYJIBTYPBI JIFOJIEH;

6. pa3BUTHE TEOPETUYECKOTO MBIILJICHUS Ha OCHOBE (DOPMHUPOBAHUS YMEHUI YCTaHABIUBATH (DAKTHI,
pa3ianyaTh IPUYUHBI U CIEACTBHS, CTPOUTH MOJICIH U BBIIBUTATh TUIIOTE3bI, OTHICKUBAThH U
dbopMynupoBaTh JOKA3aTEIbCTBA BEIIBUHYTHIX TUIIOTE3, BEIBOJUTH U3 SKCIIEPUMEHTANIBHBIX (DAKTOB U
TEOPETUYECKUX MOENeH (hrU3nyecKre 3aKOHBI;

7. KOMMYHHMKAaTUBHBIE YMEHHUsI TOKJIIbIBaTh O PE3yJIbTaTaX CBOEr0 UCCIIEOBaHMsl, y1aCTBOBATh B
JUCKYCCHUH, KPATKO U TOUYHO OTBEYATh HA BONPOCHI, UCIIOIb30BATh CIPABOYHYIO JIUTEPATYPY U Ipyrue
UCTOYHUKU UHPOPMALIUU

YacTHpIMY MpeIMeTHBIMHU pe3ylibTaTaMu 00yueHus pusnke B 7 Kacce, Ha KOTOPBIX OCHOBBIBAIOTCSA
oO11ye pe3yNbTaThl, IBISIOTCA:

1. noHMMaHue U cnocoOHOCTh OOBACHATH Takue (PU3NUYECKUE SBICHHUS, Kak aTMOC(HEpHOE

naBJIeHUe, TuIaBaHue Te, Auddy3us, Oonbinas CKUMaeMOCTh Ia30B, Majas COKUMaeMOCThb KUIKOCTEH U
TBEPABIX TEJ

2. yMEHHUSI U3MEPATH PacCTOSTHUE, IPOMEKYTOK BPEMEHH, CKOPOCTh, Maccy, CUIly, paboTy CHIIbI,
MOIIIHOCTb, KHHETUYECKYIO SHEPIUI0, IOTEHIUAIbHYIO SHEPTHIO,

3. oBJIaZIcHHE SKCIIEPUMEHTAILHBIMU METO/IaMU UCCIIEZIOBAHMSI B IIPOLIECCE CAMOCTOSITEILHOTO U3yUEHUS
3aBUCHUMOCTH MPOIIEHHOT0 MMYTH OT BPEMEHHU, YUTHHEHUS MIPYKUHBI OT MPHIIOKEHHOMN CHUITBI, CHIIBI
TSDKECTH OT MAcCChl TeJia, CUIIbl TPEHUS CKOJIBKEHHUS OT IJIOIAJAN COIMPUKOCHOBEHHUSI TEJ U CUJIBI
HOPMAJIBHOTO JaBJICHUS, CHIIbI ApXuMeia oT 00beMa BHITECHEHHOW BOJBI,

4. mOHUMaHHE CMBICIIa OCHOBHBIX (PM3MUYECKUX 3aKOHOB U YMEHUE MPUMEHATh UX Ha MPAKTHKE: 3aKOHBI
[Tackans u Apxumena, 3aKOH COXpaHEHUS YJHEPTHH,

5. HOHMMaHUE IPUHLUIIOB IEHCTBUS MAIIUH, TPUOOPOB U TEXHUUECKUX YCTPOUCTB, C KOTOPBIMU KaXAbIi
YeJIOBEK MTOCTOSIHHO BCTPEYAETCsl B TOBCEIHEBHOM JKHU3HM, U CLIOCOO0B o0ecnieueHns 6€30MacHOCTH MpU
UX HCIIOJIb30BAHUU;

6. OBJIaJICHUE Pa3HOOOPA3HBIMU CIIOCOOAMU BBITIOJIHEHHSI PACUETOB JIJIsi HAXO0K/ICHNUSI HEM3BECTHOM
BEJIMYMHBI B COOTBETCTBUHU C YCIOBHUSIMH ITOCTaBJICHHOM 331a4M HA OCHOBAHHUH MCIIOJIb30BaHUS 3aKOHOB
bu3uKy;

7. yMEHUE UCTIONB30BATh MOJYYCHHBIE 3HAHUS, YMEHUS U HABBIKU B ITOBCETHEBHOM XKU3HU (OBIT,
9KOJIOTHSI, OXpaHa 3[J0POBbs, OXpaHa OKPYKAIOLIEH cpe/bl, TEXHHKa 0€30MacHOCTH U Jp.

BbINnyCKHUK HAYYHTCS:

- co0JIr0/1aTh MpaBwIa 0€30MIACHOCTH U OXPaHbI TPy/ia

- Ipu paboTe ¢ yueOHbIM U Ja00PaTOPHBIM MMOHUMATh CMBICI OCHOBHBIX

- o0opynoBanreM; (U3HUECKUX TEPMUHOB: (Pu3nyecKoe Teno, GU3ndeckoe siBiIeHue, Puznueckas
BEJIMYMHA, €IMHUIBI U3MEPEHUS; PaCMO3HABATh MPOOIEMBI, KOTOPBbIE MOKHO PELIUTh

- TIpY TIOMOIIH (PU3MYECKUX METO/I0B; aHAJIU3UPOBATh OTEIbHBIC 3TAIbl IPOBEICHHS UCCIIEIOBAHUN U
UHTEPIIPETUPOBATH PE3YNIbTATHI HAOIIOICHUN U OMBITOB; CTABUTH OMBITHI 110 UCCIEAOBAHUIO (PU3NUECKHUX
- IBJICHUN WM (PU3UYECKUX CBOMCTB Tell 6€3 MCIOIb30BaHUs MPSAMBIX U3MEPEHUI; IPU ITOM
dbopMyIupoBaTh MpodIIeMy/3a/1ady yueOHOTO YKCIIEPUMEHTA; TPOBOIUTH OMBIT U (POPMYIUPOBATH
BBIBO/IbI; IOHUMATh POJIb SKCIIEPUMEHTA B MOJIyU€HUU HAyYHOU MH(pOpMaLnu;

- TIOHMMAaTh POJIb YUYEHBIX Hallel cTpaHbl B pa3BUTHH COBPEMEHHON (U3MKU U BIUSHUE Ha TEXHUYECKUN
Y COLMAJIBHBIN MpOTrpecc.



- aHAJIM3UPOBATh CBOMCTBA T, (PU3NUECKHE ABICHUS, UCIIOJIb3YS] OCHOBHBIE IIOJIOKEHHUS aTOMHO-
MOJIEKYJISIPHOTO YY€HHs O CTPO€HHH BELIECTBA; pa3inyaTh OCHOBHBIC IPU3HAKU U3YyUEHHBIX (QU3NUYECKUX
MoJIeNielt CTpOEHHsI Ta30B, KUIKOCTEH U TBEPBIX TEJ; MOHUMATb U OOBSACHATH (PU3NUYECKHE SBICHUS:
auddy3us, 6osblIas CKUMAEMOCTh Ta30B, MaJlasi COKUMAEMOCTh KUAKOCTEH U TBEpABIX Tell.
AKCIEPUMEHTAIbHBIM METOIaM MCCIIEA0BAaHUS IPU ONPEIEIICHUN Pa3MEPOB MAJIbIX TEJI; TOHUMATh
IPUYHHBI OPOYHOBCKOT'O JABIKEHHSI, CMaYMBaHHUS U HECMAaYMBaHUs Tell.

- pacno3HaBaTh MEXaHUYECKHUE SIBJICHUS U OOBSICHATh HA OCHOBE UMEIOLIMXCS 3HAHUN OCHOBHBIE
CBOWCTBA MJIM YCJIOBMSI IPOTEKAHMsI ITUX SIBIICHUI: paABHOMEPHOE U HEPABHOMEPHOE JBHKEHHE,
OTHOCHUTEJIBHOCTh MEXAHUUYECKOTO JABMKEHH, CBOOOIHOE Na/IeHUE TeJl, MHEPLIMS, B3aUMOJICHCTBHE TEI;
- ONMUCBIBATh U3yYCHHbIE CBOMCTBA T U MEXaHUYECKUE SIBJICHUS, UCHOJb3Ys (PU3UUYECKHE BEITUYMHBIL:
yTh, IEPEMELIEHHE, CKOPOCTh, Macca TeJa, INIOTHOCTh BELIECTBA, CUJIA (CUIIa TSKECTH, CUIIAa YIIPYTOCTH,
CHJIa TPEHHMS); TIPY OMMCAHUU MPABUIIBHO TPAKTOBATH (DU3MUECKUI CMBICT UCIIOIB3YEMbIX BEIMYHH, UX
0003HAYCHHS U €IMHUIIBI U3MEPEHUS, HAXOIUTh (DOPMYJIbI, CBSI3BIBAIOIINE JAHHYIO (PU3HUUECKYIO
BEJIMYHMHY C APYTUMH BEJTMUYMHAMH, BEIYUCIATH 3HAYCHNUE (PU3NIECKON BETMUNHBL;

- YMEHHUE U3MEPATh CKOPOCTb, MAcCy, CHIIy, BEC, CUILY TPEHUS CKOJIbKEHMSI, CHITy TPEHUS KaueHUs,
00beM, TNIOTHOCTD, TeJIa PAaBHOAECHCTBYIOLIYIO BYX CHJI, ACHCTBYIOIIUX Ha TEJIO B OJHY U B
IPOTUBOIOJIOKHbBIE CTOPOHBI,;

- BJIaJICHHE SKCIIEPUMEHTAIbHBIMU METOJAMU UCCIIEI0BaHUS B 3aBUCUMOCTH ITPOMAEHHOTO IyTH OT
BpPEMEHHU, YIUTMHEHUS TIPYKUHBI OT MPUIIOKEHHOW CHJIBI, CHIIBI TSDKECTH TeJIa OT MAacChl TeJa, CUIIBI
TPEHMSI CKOJIBKEHHUS OT IJIOLIAAN COIMPUKOCHOBEHMS TE U CUJIbl HOPMAJIbHOT'O AABJICHUS;

- IOHUMaHKUE CMbICIIa OCHOBHBIX (PM3UYECKUX 3aKOHOB: 3aKOH BCEMUPHOTO TATOTEHUs, 3aK0OH ['yKa;

- BJIaJICHUE CII0OCOOAMMU BBIIIOJIHEHUS PACYETOB IIPU HAXOXKIEHUU: CKOPOCTH (CpEeHEN CKOPOCTH), yTH,
BpPEMEHU, CUJIbI TSXKECTH, Beca Tejla, INIOTHOCTH Tella, 00beMa, MacChl, CUIIbI YIIPYTOCTH,
PaBHOAEUCTBYIOLIEH BYX CHUJI, HAIIPABJICHHBIX 110 OAHOM MPSIMOM B COOTBETCTBUE C YCIOBUSIMHU
IIOCTaBJIEHHOM 3a7]auyil Ha OCHOBAHUU HMCIIOJIb30BaHMsI 3aKOHOB (PU3HKH;

- YMEHHUE HaXOJUTh CBA3b MEXY (GU3NUECKUMU BEIMYMHAMU: CUJION TSKECTH U MAacCO Tela, CKOPOCTH
CO BPEMEHEM U IIyTeM, IUIOTHOCTH TeJla C €0 Maccoil 1 00bEMOM, CHIION TSHKECTH U BECOM TeJa;

- YMEHHUE NIepeBOANTH (GU3NUECKUE BETMYHHBI U3 HecucTeMHBIX B CU 1 Hao00poT;

- MOHWMaHKE IPUHITUIIOB JICHCTBHS TUHAMOMETPA, BECOB, BCTPEUAIONINXCS B IIOBCETHEBHOW YKU3HHU,
croco6oB obecneueHnst 0€30MaCHOCTH MPU UX UCIOJIb30BAHUU.

- 00BSACHATH HA OCHOBE MMEIOIIMXCS 3HAHUI OCHOBHbBIE CBOWCTBA U YCJIOBUSI POTEKAHUS SIBICHUM:
nepeaaya JaBJIeHUs TBEPAbIMU TEJIaMU, XKHUJIKOCTSIMU U ra3aMu, aTMoc(epHOe JaBlieHHe, TUIaBaHUE Tel;
- IPaBUJIBHO TPAKTOBATh (PU3UUECKUI CMBICT SIBIICHUI: aTMOc(hepHOe aBlieHUe, JaBlIeHHE KHUJIKOCTEH,
ra3oB U TBEpAbIX Tell, IJIaBaHUE TeJl, BO3yXOIUIaBaHUE, PACIIONOKEHUE YPOBHS KHUJIKOCTH B
cooOuiarmuxcs cocyiax, CyIlecTBOBaHNE BO31YIIHOW 000JI0YKH 3eMITI0, CIIOCOOBI YMEHBIIEHUS U
YBEIUYCHUS IaBJICHUS;

- BJIQJICHUIO 3KCIIEPUMEHTAIbHBIMU METO/IaMU HCCIIEJIOBAHMSI 3aBUCUMOCTH: CUIIbI ApxuMena oT o0beMa
BBITECHEHHOM BOJIBI, YCIIOBHI TUTABaHUS TENA B )KUKOCTH OT IEHCTBUS CHIIBI TSHKECTH U CHIIBI
Apxumena;

- IOHUMAHHIO CMBICIa OCHOBHBIX (PU3MUECKUX 3aKOHOB M YMEHHE PUMEHSTh UX Ha MPaKTHKE: 3aKOH
[Tackauns, 3akoH Apxumena;

- MOHMMAaHUIO MPUHLIMIIOB JeWCTBUS OapoMeTpaaHepouia, MAHOMETpa, Hacoca, F'HJIPABINIECKOTO
npecca, ¢ KOTOPbIMHU Y€JIOBEK BCTPEYAETCs B OBCEIHEBHON KHM3HU U CIIOCOOOB 00ecTIedeHus
0€30MacHOCTH TPU UX MCTIOJIb30BaHUY;

- BJIQJICHUIO CTIOCOOAMU BBITTOJIHEHUS PAcUeTOB JIIsl HAXOKICHUS 1aBJICHUs, TaBJICHHUE KUJAKOCTH Ha JTHO
U CTEHKH COCYJa, CUJIbI ApXHMe/a B COOTBETCTBHE C OCTABJICHHON 3a/1a4ll HA OCHOBaHHUU
MCIIOJIb30BaHUs 3aKOHOB (DPM3UKH;



- YMEHHUIO UCIOJIb30BaTh MOJYYEHHbIE 3HAHNSI, YMEHUS U HaBBIKU B TIOBCEHEBHOM KU3HU, YKOJIOTHH,
OBITY, OXpaHe OKpYKaIoIIeH Cpelbl, TCXHUKE O€30TTaCHOCTH.

- IOHUMATh U OOBSACHATH PUZNUCCKUE SIBJICHUS: PABHOBECHE TEJI MIPEBPAIEHUE OJHOTO BUIA
MEXaHUYECKOM SHEPTUU APYroi;

- I3MEPATh MEXAHUYECKYIO padoTy, MOIIIHOCTH TeJa, IJIe40 CHIbl, MOMEHT criibl. KI1]I, moTeHnmansHyro
Y KMHETHYECKYIO SHEPIHIo;

- SKCIIEPUMEHTAIBHBIM METOJaM UCCIIEIOBAHUSI IPU ONPEIETIEHUN COOTHOIICHUS CUIT U TIJIeY, JIs
PaBHOBECHS pblYara;

- IOHUMATh CMBICII OCHOBHOTO (PM3MYECKOT0 3aKOHA: 3aKOH COXPAaHEHHS SHEPTUU;

- IOHUMATh NIPUHIIMIIBI AEUCTBUA pblyara, 0J0Ka, HAKIIOHHOW TNIOCKOCTH, C KOTOPBIMU YEJIOBEK
BCTPEUAETCS B IIOBCETHEBHOM KU3HU U CIIOCOO0B 00ecTieueHust 6€30MacHOCTH MPU UX MCTIOIH30BAHUH.

- BBITIOJIHSATH PacUeThl 1JIsl HAXO0XKJICHUS: MEXaHUYECKOU pabOThl, MOLITHOCTH, YCIIOBHS PABHOBECHS CHJI
Ha ppruare, MomeHTa cuibl, KITJ[, KuHETH4YEeCKOM 1 MOTEHIIMATBbHON SHEPTUU.

BbInyCKHUK MOJYYHT BO3MOKHOCTh HAYYUThCS

- Hay4YHO-TIONYJISIPHOM JIUTEpPAType U CPEICTBAX MACCOBOW MH(OPMALIUU, KPUTHUECKU OIICHUBATD
MOJIy4YEHHYI0 MH(POPMAIIHIO, AHATTU3UPYS €€ CoAepKaHue U JaHHbIe 00 UICTOYHHUKE HHPOPMAIIIH.

- Ha0JII01aTh U MccnenoBath (usnueckue sipneHus (quddysus, OpoyHOBCKOE IBUKEHUE, CMAaYHBaHUE U
HECMauMBaHUE), OObSICHATH JaHHBIC SBICHUS HA OCHOBE 3HAHUN O B3aUMOICHCTBUU MOJIEKYIL;

- BBITIOJIHATH UCCIIEI0BATEIHCKUE YKCIIEPUMEHTHI 110 OOHAPYKEHUIO ACHCTBUS CHUJT MOJICKYJISIPHOTO
MPUTSKEHUS, TI0O U3MEHEHHUIO arperaTHOro COCTOSIHUS BEUIECTBA U AP., aHATU3UPOBATh U JIeJIaTh BHIBOBI.
- UCTIOJIb30BaTh 3HAHUS O MEXaHUUECKHUX SBJICHHUSIX B MIOBCEIHEBHOM KU3HU I 00CCTICUCHUS
0€30MMacCHOCTH NP OOPALICHUH C TPHOOPAMU U TEXHUICCKUMH YCTPONUCTBAMH, JISI COXPAHEHUS
3/10pOBbS U COOIOACHUS HOPM DKOJIOTMYECKOTO TIOBEJICHHUS B OKpYKalolle cpefie; MPUBOAUTD IPUMEPHI
MPAKTUYECKOT0 UCIIOIB30BaHUS (PU3NUYECKUX 3HAHUHM O MEXaHUYECKHUX SIBICHUSAX U (PU3NYECKHUX 3aKOHAX.
- pa3ianyaTh TPaHUIlbl IPUMEHUMOCTH (PU3MUECKHUX 3aKOHOB, TIOHUMATh BCEOOIINI XapaKTep
byHIaMeHTaIbHBIX 3aKOHOB (3aKOH BCEMHUPHOTO TSATOTEHUSI) U OTPAHUYCHHOCTh MCIIOIb30BaHMS YACTHBIX
3aKOHOB (3aKoH ['yka);

- HaXOJIUTh aJICKBATHYIO MIPEIIOKEHHOM 3a/1aue (PU3UIECKYIO0 MOJICIh, pa3peniaTh MpodieMy Kak Ha
OCHOBE MMEIOITUXCS 3HAHUM 110 MEXaHUKE C UCIIOJIb30BAHUEM MAaTeMaTUUECKOro anmapara, Tak u pu
MOMOIIIA METO/IOB OIEHKH.

- POBOJINTH MCCIIEIOBATEIHCKUM SKCTIEPUMEHT C COOOIIAIOIIUMICS COCYAaMHU, OTIBITHI IO OOHAPYKEHUO
aTMoc(hepHOTro JaBIeHHs], U3MEHEHHUIO aTMOC(EPHOTO IaBIIEHUS C BBICOTOM, aHATU3UPOBATh PE3YIbTATHI,
JienaTh BbIBOJIBI;

- IOKa3bIBaTh, OCHOBBIBAsACh Ha 3aKoHe [lackaiis, cyliecTBOBaHUE BBITAIKMBAIOIIEH CUIIbI, IEHCTBYIOIIEH
Ha TeJO, NOTPYKEHHOE B KUJIKOCTb.

-IIPUBOJIUTH MIPUMEPHI MPAKTHUECKOTO MCTIOIB30BaHus (PU3UUECKUX 3HAHUN 0 MEXaHMUECKOU padoTe,
mourHoctr, KIT/ v op.;

- aHAJIM3UPOBATH MOITHOCTH PA3JIMYHBIX OBITOBBIX MPUOOPOB, TPOBOJIUTH UCCIEAOBAHUS MOIIIHOCTH
TEXHUYECKHUX YCTPOMCTB;

- Hay4UThCS IpuéMaM Noucka u POPMYITHPOBKU JOKA3aTENbCTB BEIABUHYTHIX TUIIOTE3 U TEOPETHUECKUX
BBIBOJIOB HA OCHOBE AMIIUPHUECKH YCTAHOBICHHBIX (DAKTOB.

8 kinacc

[To oxoHuaHuro M3ydeHus: GU3UKHU B § KIIacCe y yHamuxcs 0yayT cOpMHUPOBAHBI PE3YJIbTATHl OO YICHHUS:
JIn4HOCTHBIE

- (hopmupoBaHUE TO3HABATEIHLHBIX HHTEPECOB, HHTEIUIEKTYATbHBIX U TBOPYECKUX CIIOCOOHOCTEM
YYaIuxcs;



- YOEXIEHHOCTb B BO3MOXHOCTH ITO3HAHUS IPUPO/BI, B HEOOXOAUMOCTH pa3yMHOI'0 UCIOIb30BAHUS
JOCTH)KEHUH HayKU U TEXHOJIOTMH AJIs NalbHENIIEro pa3BUTHS YE€I0BEYECKOI0 OOIECTBA, YBAXKEHHE K
TBOpIIaM HayKH, OTHOILIEHHE K (PU3MKE KaK K HIIEMEHTY O0Ie4YeI0BEYECKON KYIbTYPHI;

- CaMOCTOSITENIbHOCTh B MPUOOPETEHUH HOBBIX 3HAHUM U MPAKTUUECKUX YMEHUH;

- TOTOBHOCTH K BBIOOPY KMU3HEHHOT'O IyTH B COOTBETCTBUU C COOCTBEHHBIMH UHTEPECAMU U
BO3MO>KHOCTSIMU;

- MOTHUBAIMsI 00pa30BaATENbHON JESATEIHOCTH IKOJbHUKOB HA OCHOBE JINYHOCTHO OPUEHTHPOBAHHOTO
HOJX0/13;

- (opMHpOBaHUE LICHHOCTHBIX OTHOIIEHUH IPYT K APYyTy, YUYUTEII0, aBTOpaM OTKPBITUHA U U300peTeHNUH,
pe3yibTaraM 00y4eHusl.

MertanpeameTrHble

- OBJIaJICHUE HABBIKAMH CAaMOCTOSATEIBHOTO MPHOOPETEHUSI HOBBIX 3HAHUN, OpraHU3auu y4eOHOM’
JESATENIbHOCTH, IOCTAHOBKHU LI€JI€H, IUTAHUPOBAHUSI, CAMOKOHTPOJISI U OLIEHKU PE3YyJIbTaTOB CBOEH
JESATEIbHOCTH, YMEHUSIMU NIPEABUIETH BO3MOKHBIE PE3YJIbTAaThl CBOUX JICHCTBUI;

- IOHUMAaHME PA3IUYUN MEXKAY UCXOJHBIMU (PAKTaMU U FMIIOTE3aMHU JJIs X OOBSICHEHUS,
TEOPETUYECKMMHU MOJIEIISIMU U PeaIbHBIMU 0ObEKTaMU, OBJIa/ICHUE YHUBEPCAIbHBIMU Y4EOHBIMU
NeMCTBUSAMU Ha IpUMeEpax UIoTe3 Ui 00bsICHEHUS U3BECTHBIX (PaKTOB U 3KCIIEPUMEHTAIbHON
IPOBEPKU BBIIBUI'AEMBIX TUIIOTE3; Pa3pabOTKH TEOPETHUECKUX MOJIENIEH MPOLIECCOB WU SIBIECHUM;

- TpuoOpeTeHNe ObITa CAMOCTOSATEIILHOTO MTOUCKA, aHATN3a U 0TOOpa HH(GOPMAIIMH C HCIIOJIb30BAaHUEM
Pa3IMYHBIX UCTOYHUKOB M HOBBIX WH(OPMAIIMOHHBIX TEXHOJIOTHIA JJIsl PELICHUS TIOCTaBJICHHBIX 33]1ay;
- (dopmHpoBaHUE YMEHHI BOCTIPUHUMATH, TepepadaThiBaTh U MPEIBSIBIATS HH(POPMAIUIO B CJIOBECHOH,
00pa3HO#, CHMBOJIMYECKOH (hopMax, aHATM3UPOBATH U TepepadaThIBaTh MOIYYEHHYIO0 HHPOPMAIIHIO B
COOTBETCTBUM C IIOCTaBJIEHHBIMH 33/1a4aMH, BBIACIATH OCHOBHOE COJIEPKAHNE IIPOYUTAHHOTO TEKCTA,
HaXOJIUTh B HEM OTBETHI HAa IIOCTaBJIEHHBIE BOIIPOCHI U U3JIarath €ro;

- pa3BUTHE MOHOJOIMUYECKOW U IUAJIOTHYECKON peun , yMEHUs BbIpaKaTh CBOM MBICIH U CLIOCOOHOCTH
BBICIYIIMBATh COOECEHNKA, IOHUMATh €ro TOUKY 3pEeHUs, IPU3HABaTh [IPAaBO JIPYrOro YesioBeKa Ha NHOe
MHEHHUE;

- OCBOEHHUE IPUEMOB JICUCTBUI B HECTAHAAPTHBIX CUTYALUsIX, OBJIAZICHUE IBPUCTUUECKUMU METOJaMHU
perieHus npooiem;

- (opMUpoBaHHE YMEHHUI pabOTaTh B IPYIIE C BHITOJHEHUEM PA3INYHBIX COI[MAJIbHBIX POJIEH,
IPEJICTaBIISITh U OTCTaWBaTh CBOM B3IJISAbI U YOSXK/I€HUS, BECTH TUCKYCCHIO.

IIpeamerHsbie

- 3HAHM O MPUPOJIE BaKHEHIINX (PU3NYECKUX SIBICHUH OKPY>KaIOLIero MUpa U MOHMMAaHUE CMbICIIA
(U3NYECKUX 3aKOHOB, PACKPBIBAIOLINX CBS3b U3YYCHHBIX SIBJICHUH;

- YMEHHs [10JIb30BaThCsS METOIaMU HAyYHOTO UCCIIEI0BAHUS SIBJICHUM TPUPO/IBI, IPOBOJUTH
HaOJII0/IeHUs, INTAHUPOBATh U BBIMOJIHATH AKCIIEPUMEHTHI, 00pabaThIBaTh pe3yNbTaThl U3MEPEHUH,
MPEJICTaBIISTh PE3yJIbTaThl U3MEPEHUH C OMOILBIO Tabuull, TpaduKoB U GopMysl, OOHAPYKUBATh
3aBUCHUMOCTH MEXIY (PU3MUECKUMH BETUUMHAMHU, OOBSICHATH MOTYYEHHbIE PE3Y/IbTaThl U J€J1aTh
BBIBO/IbI, OLIECHUBATh IPAHUIIBI IOIPELTHOCTEN pe3ysIbTaTOB U3MEPEHMUI;

- YMeHUs IPUMEHATh TEOPETHUECKUE 3HAHUA 10 (U3MKE Ha MPaKTHKE, peraTh (u3ndeckue 3a1auu Ha
IIPUMEHEHNE NOJyUYEHHBIX 3HAHUM;

- YMEHUS U HaBBIKU IPUMEHSATDH MOJy4YSHHbIE 3HAHUS JJIs1 O0bSICHEHHSI TPUHIIUIIOB AEHCTBUSA
BaXHEMIINX TEXHUYECKUX YCTPONCTB, PELICHHS MPAKTUYECKUX 3a/1a4 IOBCEAHEBHON KU3HU,
oOecrnieueHrs 6€30MacHOCTH CBOEH KHU3HU, PAllMOHATIBHOTO MPUPOAONOIBL30BaHUS U OXPAHbI
OKpYKarolleu Cpeibl;

- (opmupoBaHHe yOexKAeHHs B 3aKOHOMEPHOM CBSI3HM U O3HABAEMOCTH SIBJICHUM MPUPOIbI, B
00BEKTUBHOCTH Hay4YHOTO 3HAHUS, B BBICOKOM 1IEHHOCTH HAayKH B Pa3BUTHM MaTE€pPUATIbHOU U JYXOBHOMN
KYJbTYpPBI JIFOAEH;
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- pa3BUTHE TBOPUYECKOT'O MBIIIUICHHUS] HA OCHOBE (DOPMHUPOBAHKS YMEHHI YCTaHABINBATH (PaKTHI,
pa3nuyaTh MPUYMHBI U CJIEICTBHS, CTPOUTH MOJICIIH U BBIIBUTATh TUIIOTE3bI, OTHICKUBATh U
dbopMyITHUpOBaTh JOKA3aTEIbCTBA BHIIBUHYTBIX TUIIOTE3, BBIBOAUTH U3 SKCIIEPUMEHTAIBHBIX ()aKTOB U
TEOPETUIECKHUX MOJIeel (pU3ndecKre 3aKOHBI;

- KOMMYHUKATUBHbBIE YMEHUS JOKJIAIbIBATh O PE3yJIbTaTaX CBOETO MUCCIIEI0BAHMS, YHaCTBOBATh B
JIMCKYCCUHU, KPATKO U TOYHO OTBEYATh HA BOIPOCHI, UCIIOJIH30BATh CIIPABOYHYIO JIUTEPATYPy U Jpyrue
HWCTOYHHMKHU WH(OPMAITUH.

PaGouas mporpamma npeaycmarpuBaet GOpMUPOBAHKE Y MIKOJLHUKOB OOIIE YIEOHBIX YMEHUH 1
HaBBIKOB, YHUBEPCAIBHBIX CITIOCOOOB JEATEIHPHOCTH U KIIFOYEBBIX KOMITETeHIIMH. [IpuopureTamu aiis
IIKOJIBHOTO Kypca (DU3UKH Ha 3Tare OCHOBHOTO OOIIEro 00pa3oBaHus SBIISIOTCS

Ilo3naBaTebHAas NCATCIBHOCTD:

* CMOJIb30BaHME /JIs MO3HAHUS OKPY>KAIOLIEr0 MUPA PA3IUYHBIX €CTECTBEHHOHAYYHBIX METO/OB:
HaOJI0/IeHUE, U3MEPEHHUE, SKCTICPUMEHT, MOACIUPOBAHNUE;

* popmupoBaHue yMEHUH pa3nuyarh (PaKThl, TUIIOTE3bI, IPUUUHBI, CIICJICTBUS, I0KA3aTEIHCTBA, 3AKOHBI,
TEOPHH;

* OBJIaJICHUE aJICKBAaTHBIMH CIIOCOOAMH PEIIEHUS TEOPETHUCCKUX U SKCIICPUMEHTAJIbHBIX 3a7a4;

* MPUOOPETEHHE OIbITAa BBIIBH)KCHHS TUIIOTE3 NIl OOBSICHEHHS M3BECTHBIX (JAKTOB U
SKCTICPUMEHTAIBHON MTPOBEPKHU BBIJIBUTACMBIX THIIOTE3.

NupopManMmoOHHO-KOMMYHUKATHBHAS JCATEIHHOCTD:

* BJIQJICHHE MOHOJIOTHYECKOM U TUAIOTUUECKON PEUbl0, pa3BUTHUE CITIOCOOHOCTH MOHUMATh TOUKY 3pEHUS
cobeceHUKA M IPU3HABATH MPABO HA UHOE MHEHHUE;

* HCTOJIb30BaHUE /IJIsl PEIICHHS TT03HABATEIbHBIX U KOMMYHUKATUBHBIX 3a/1a4 Pa3JIUYHbIX HUCTOUHUKOB
uHpopmanuu.

PedexcuBHas 1€ TEIbHOCTD:

* BJIaJICHHE HaBBIKAMU KOHTPOJISI U OLICHKH CBOEH AESITeTbHOCTH, YMEHUEM IPEIBUICTh BO3MOXKHBIC
pe3ynbTaThl CBOUX JACHCTBUI:

* opranuzaius yueOHO! AeSITeTbHOCTU: TOCTAHOBKA 1EJH, TUIAHUPOBAHKE, OTIPEACIICHUE ONTUMAIBHOTO
COOTHOIICHUS L[EIH U CPEICTB

BripaboTka KoMIeTeHIHHI:

O0611e00pa3zoBaTeNbHBIX, 3HAHUEBO - IPEIMETHBIX ( yueOHO - MO3HaBaTeabHas U UH(POpMaIlMOHHAS
KOMIIETEHIIHS)

- CaMOCTOSITENIbHO M MOTUBUPOBAHHO OPraHU30BBIBATH CBOIO MTO3HABATENBHYIO AESITETLHOCTD (OT
MOCTAHOBKH IEJTH JI0 MOJYYEHHUS U OLIEHKH Pe3ylibTaTa);

- WCIOIB30BaTh AJIEMEHTHI TPUUMHHO-CIIEICTBEHHOTO U CTPYKTYPHO-(YHKIIMOHAILHOTO aHAaJIH3a,
OTIPEIEINATh CYITHOCTHBIE XapaKTEPUCTUKU U3y4aeMOro 00beKTa, pa3BEPHYTO 0OOCHOBBIBATH CYKIEHUS,
JaBaTh OMpEICNICHUs, TPUBOIUTH J0KA3aTEIhCTBA;

- HCIIOJBb30BaTh MYJIbTUMEAUIHBIE PECYPCHI M1 KOMIIBIOTEPHBIE TEXHOJIOTUH IS 00pabOTKH, epeaun,
MaTeMaTu3aluu nHhopMaIiu, Mpe3eHTAIlUU PEe3yJIbTaTOB MMO3HABATEIILHON U MTPAKTUYECKON
JIeITECIIEHOCTH;

- OLIEHMBATh U KOPPEKTUPOBATH CBOE MOBEJACHHUE B OKPYKAIOILEH CPEZIe, BHINOIHATH IKOJIOTHYECKUE
TpeOOBaHUS B MPAKTHUECKOM 1eATEeIHbHOCTH U MOBCETHEBHON KU3HHU.

[IpeameTHO-OpUEHTUPOBAHHBIX, PENPOAYKTUBHO — J€ATEIbHOCTHBIX (COLIMAIBHO — TPYI0Bas U
KOMTIETSHIIHS TUYHOCTHOT'O CAMOCOBEPIIICHCTBOBAHUS)

- TOHMMATh BO3PACTAOIIYIO POJIb HAYKH, YCHJICHHE B3aUMOCBSI3U U B3aUMHOTO BIUSHUS HAYKH U
TEXHUKH, TPEBpaICHIE HAYKH B HEMOCPEICTBEHHYIO MPOU3BOJIUTEIBHYIO CUITy OOIIIECTBA;

- 0CO3HABaTh B3aWMOJICHCTBUE YEIOBEKA C OKPYXKAIOIMIEH CPEeIoi, BOBMOXKXHOCTH M CIIOCOOBI OXPaHbI
TIPUPO/IBI,



- pa3BUBAaTh [103HABATENIbHBIE HHTEPECH] U MHTEIUIEKTYaJIbHbIE CIIOCOOHOCTH B IIpoliecce
CaMOCTOSITEJIbHOTO MPUOOPETEHUs (PU3MUECKUX 3HAHUM € UCIIOIb30BaHUEM PA3JINYHBIX HICTOUHUKOB
UH(POPMALINH, B TOM YHCJIE KOMIIBIOTEPHBIX;

- BOCTIUTBIBATh YOSKAEHHOCTD B TIOZUTUBHON POJIM (PM3UKH B )KU3HU COBPEMEHHOT'O OOIECTBA,
NOHMMAHUE NEPCIIEKTUB Pa3BUTUS SHEPTETUKH, TPAHCIIOPTA, CPEJICTB CBSA3H U Jp.;

- OBJIQIEBATh YMEHUSIMH IIPUMEHSATH MOJIy4YECHHBIC 3HAHUS JJIs1 O0BACHEHHUS Pa3HOOOPA3HBIX (PU3NIECKUX
SIBIICHHI;

- IPUMEHSATb [10JIyYCHHbIE 3HAHUS U YMEHUs 17151 0€30I1aCHOr0 UCIOIb30BAHNUS BEILIECTB U MEXaHU3MOB B
OBITY, CEJIbCKOM XO035HCTBE U MPOU3BOJCTBE, PELICHUS IPAKTUYECKUX 3a/1a4 B IIOBCEAHEBHOM JKU3HH,
NPEIYNpPExICHUS SIBICHUHM, HAHOCSIUX BpeJl 3/J0POBBIO YEJIOBEKA U OKpYXKaroIlel cpere.

[leHHOCTHO — CMBICIIOBOM, OOIIEKYIBTYPHOU U KOMMYHHUKaTUBHOM

MNOHUMAThb HCHHOCTHBLIC OPUCHTAINHU YYCHHKA, CTO CIOCOOHOCTD BUACTHh U IOHUMAThb Opr)KaIOH_[I/If/’I MHUD

YMCHHUC YYCHHKA BBIGI/IpaTB LCJICBBIC U CMBICJIOBBIC YCTAHOBKH IJIsI CBOHUX I[CﬁCTBHﬁ " ITOCTYIIKOB

[Tpuobperenue onbiTa OCBOCHUS! YICHUKOM Hay4YHOU KapTUHBI MUPA

OBnanenue cnocobaMu B3aMMOJCHCTBHS C OKPYKAIOUIMMH U YIaJICHHBIMU JIIOJAbMU U COOBITUSIMU,
YMEHUE 33]1aBaTh BOIPOC U BECTU AUCKYCCHIO, BJIaJICHUE PA3HBIMU COLIMAIIBHBIMU POJISIMU B KOJIJIEKTUBE
dopMupoBaHUE YHUBEPCAIBHBIX YUeOHBIX IEHCTBUIN

[TepemeHbl, MPOUCXOAIINE B COBPEMEHHOM OOIIECTBE, TPEOYIOT YCKOPEHHOTO COBEPIICHCTBOBAHUS
00pa30BaTeNbHOI0 NPOCTPAHCTBA, OIPECIICHUS LIele 00pa30BaHusl, YUUTHIBAIOLIUX FOCYJapCTBEHHBIE,
COLIMAJIbHBIE U JINYHOCTHBIE TOTPEOHOCTU ¥ UHTEPECHI. B CBSA3M € TUM NPUOPUTETHBIM HAIIPABJICHUEM
CTaHOBUTCS 00€eCIeYeHNEe Pa3BUBAIOILETO IOTEHIIMAIAa HOBBIX 00pa30BaTeIbHbIX CTaHIapTOB. PazBurtue
JMYHOCTH B CUCTEME 00pa3oBaHMsI 00eCreunBaeTCs, pexk e BCEro, uepe3 GopMHpOBaHUE
YHHUBEpPCATbHBIX YUeOHBIX AeiicTBuii (Y'Y ]]), KOTOpble BHICTYNAIOT HHBAPUAHTHONW OCHOBOM
00pa30BaTeNbHOTO M BOCIUTATENHLHOTO Mpotiecca. OBaieHue YJalluMUCs YHUBEPCAIbHBIMU Y4EeOHBIMU
NEHCTBUSMU BBICTYIAET KaK CIIOCOOHOCTh K CAMOPA3BUTHIO M CAMOCOBEPIICHCTBOBAHHIO ITYTEM
CO3HATEJIBHOIO M aKTUBHOI'O NMPUCBOEHHUS HOBOT'O COI[MAIBHOTO OMbITa. Y Y /[ cO31a10T BO3MOKHOCTh
CaMOCTOSITEJIbHOIO YCIIEUTHOTO YCBOCHHSI HOBBIX 3HAHUM, YMEHUN U KOMIIETEHTHOCTEH, BKIIFOUast
OpraHU3alMI0 YCBOCHUS, TO €CTh YMEHUS YUUTHCS.

B mmpokom 3HaueHUH TEPMHUH «yHUBEpCAJIbHbIE YUeOHbIe JEHCTBUS» 03HAYaeT YMEHHUE YUUThCA, T.€.
CIIOCOOHOCTh CYOBEKTa K CAMOPA3BUTHUIO U CAMOCOBEPIIEHCTBOBAHUIO ITYTEM CO3HATEIBHOIO U
AKTHBHOTO IIPUCBOECHMS HOBOT'O COLMAJILHOTO OIBITA.

B 6onee y3xoM (COOCTBEHHO MCUXOJIOTHUYECKOM 3HaYEHNHN ) TEPMUH «yHUBEpCAJIbHbIE YUeOHbIE
JeMCTBUSA» MOYKHO OINPENIEeNUTh KaK COBOKYITHOCTh CIIOCOOOB JIEMCTBUS ydalerocs (a TakKe CBSI3aHHbIX C
HUMH HaBBIKOB y4eOHOI paboThl), 06€CIEeUNBAIOLINX €r0 CIOCOOHOCTh K CAMOCTOSITEIbHOMY YCBOEGHHUIO
HOBBIX 3HAaHUI U YMEHMH, BKIIOUasi OPraHU3ALMIoO 3TOT0 MpoIiecca.

YHuBepcanbhble yueOHble Aeiictus (Y'Y 1) nonpazaenstorcst Ha 4 rpynibl: peryasTUBHbIE, TUYHOCTHBIE,
KOMMYHUKaTHBHbBIE U TIO3HaBaTeabHble. @opmupoBath Y'Y /[ Ha ypokax (GU3MKHU MPU U3YUYEHUU
KOHKPETHBIX T€M HIKOJBHOTO Kypca B 8 kiacce oTpaxeHnsl B KTII.

PesynbTatom ¢popMupoBaHus yHUBEPCaIbHBIX YUEOHBIX JEHCTBUM OyayT SABIATHCS YMEHUS:

- IPOU3BOJILHO M OCO3HAHHO BJIaJIeTh OOLIMM IPUEMOM pelIeHHs yueOHBIX 3a/1a4;

- ACII0JIb30BATh 3HAKOBO-CUMBOJIMYECKHE CPEICTBA, B TOM YHMCIIE MOJEIH U CXEMBI JJIS PELICHUS
yueOHBIX 3a7a4;

- YMETh OCYIIECTBIATh aHAINU3 OOBEKTOB C BBIJICICHHUEM CYIIECTBEHHBIX U HECYIIECTBEHHBIX MPU3HAKOB;
- YMETh OCYIIECTBISATh CHHTE3 KaK COCTABJIEHHE LIEJIOT0 U3 YacTeil;

- YMETb OCYILIECTBIIATH CPaBHEHHE, KJIACCU(UKALIMIO 110 33JaHHBIM KPUTEPHSIM;

- YMETh YCTaHABJIMBATh MPUUNHHO-CJIEICTBEHHBIE CBSI3U;

- YMETb CTPOUTH PACCYKJACHHS B (hOPME CBSI3H MPOCTHIX CYKIEHUN 00 00BEKTE, €r0 CTPOSHHUH,
CBOMCTBaX U CBSI3SIX,



- BJIAJICTh OOIIIUM MMPUEMOM PEIICHUs YIECOHBIX 3a/1a4;

- CO3/1aBaTh U IPe0OPa30BBIBATh MOJIEIN U CXEMBI JIJIs pEIICHUS 3a/1a4;

- YMETh OCYIIECTBIATH BEIOOP Hanbosee 3(h(heKTUBHBIX CIIOCOOOB pelIeHHs: 00pa30BaTeNbHBIX 3a/1a4 B
3aBHCUMOCTH OT KOHKPETHBIX YCIIOBHIA.

B pesynbrare n3ydenus Gpusnku B 8 Kjgacce BIMYCKHUK HAYYHTCS:

3HaTh/IOHUMATB!

- CMbICT OHATHH: (pU3NYecKoe sBlIeHHE, GU3NUECKUN 3aKOH, B3aUMOJICHICTBHE, SJIEKTPUUECKOE 110JI€,
MarHuTHOE I10JI€, ATOM;

- CMbICT (U3NYECKUX BEIMUYUH: BHYTPEHHSISI SHEPIHsl, TEMIIEPATypa, KOJIMUYECTBO TEIIOTHI, BIAXKHOCTb
BO3/1yXa, 3JIEKTPUYECKUH 3aps]l, CUIa JIEKTPUUECKOI0 TOKA, JIEKTPUUYECKOE HAIIPSKEHHE,
AIIEKTPUUYECKOE COMPOTHUBIICHHE, pad0Ta U MOLTHOCTH JIEKTPUIECKOT0 TOKA, (POKYCHOE PACCTOSIHUE
JIMH3HI;

- CMBICT (pU3UYECKUX 3aKOHOB: COXPAHEHUS SHEPTHH B TEIUIOBBIX MPOIECcCaX, COXPaHEHHUs
3NIEKTpHYECKOro 3apsina, OMa 1t ydacTtka uemnu, JHkoysst — JleHma, npAMoJIMHEHHOTO pacpocTpaHeHHs
CBETa, OTPAKEHMS U IPEIOMIICHHSI CBETa

YMmersb:

- OnuchIBaTh U OOBSICHATH (PU3NUECKUE SIBICHUS: TEIUIONPOBOIHOCTh, KOHBEKIUIO, H3ITyYEHHUE,
UCIapeHHe, KOHJCHCALUI0, KUIIEHUE , TUIABJICHUE, KPUCTAIUIN3ALUIO, SJIEKTPU3ALMIO, B3aUMOICHCTBHE
AIIEKTPUUYECKHX 3aps/I0B, B3aUMOJICHICTBHE MarHUTOB, IEHCTBHE MAarHUTHOTO T10JISI HA MPOBOIHUK C
TOKOM, TEIUIOBOE JACHCTBUE TOKA, OTPAKEHUE/ IPETIOMIICHHE CBETA;

- Ucnonp3oBath ¢pusnveckne NpudOpsl U N3MEPUTEIIbHBIE MHCTPYMEHTHI [Tt U3MEPEHUST (PU3NICCKUX
BEJIMYMH: TEMIIEPATYPhl, BIAKHOCTH BO3]lyXa, CHIIBI TOKA, HAPSHKEHHS, CONPOTHBIICHHS, PA0OTHI U
MOIIHOCTH 3JIEKTPHUECKOTO TOKa;

- [IpencraBnsaTh pe3yabTaThl U3MEPEHUN B BUJIE TAOIHUL, IPa(UKOB U BBISBIIATH HA 3TOH OCHOBE
SMIMPUYECKHE 3aBUCUMOCTHU: TEMIIEPATYPhl OCTHIBAIOIEH BOABI OT BPEMEHH, CHJIbI TOKA OT HAIPSKEHUS
Ha y4acTKe LIeIH, yIia OTPaXEeHUs OT yIja MajieHus, yria NpeIoMICHHs OT yIia naJeHus

- Belpaxxath pe3ysbTaTsl U3MEpEHUil U pacueToB B eAMHUIAX MexayHapoaHoi cuctemsl CU;

- [IpuBOANTH TIPUMEPHI TPAKTUYECKOTO MCIIOJIb30BaHHS (DU3UYECKUX 3HAHUN O TETIOBBIX,
ANEKTPUUECKUX, MATHUTHBIX M CBETOBBIX SIBJICHUSX;

- Pemrate 3a1aun Ha MpUMeHEeHNE (PU3NYECKUX 3aKOHOB: COXPAaHEHHsI SHEPTHH B TETUIOBBIX MpOIleccax,
COXpaHEHHs AIEKTPHUECKOTo 3apsina, OMa 1 ydactka mend, Jxoyns — JIeHna, npsiMoITMHEHOTO
pacrpoCcTpaHeHUs U MPEIOMIICHHS CBETa;

-OCyIIeCcTBIATh CAaMOCTOSITENbHBIN MOMCK HH(OPMAIIMK €CTECTBEHHOHAYYHOT'O CO/IEPIKAHUS C
UCIIOJIb30BAaHUEM Pa3IMYHBIX UCTOYHUKOB MH(OpMaIiK ( y4eOHBIX TEKCTOB, CIIPAaBOYHBIX U HAYYHO —
HOMYJSPHBIX U3JaHUH, KOMIIBIOTEPHBIX 0a3 JaHHBIX, pecypcoB MHTepHeTa), ee 00paboTKy

U TIPEJCTABIIEHNE B PA3JIMYHBIX opMax ( CIIOBECHO, C IIOMOIIBbIO PUCYHKOB U IIPE3EHTALINN);

- Mcnonp30BaTh MpuoOpeTEHHBIE 3HAHUS U YMEHHS B IPAKTUIECKOHN IEATETLHOCTH U TIOBCEAHEBHOM
KHU3HH [T o0ecTieueHns 0€301TaCHOCTH B MPOIIeCCe KU3HEACSITeTbHOCTH.

9 kiacce

MeranpeameTHblie pe3yIbTaThl:

- OBJIAJICHUE HABBIKAMH CaMOCTOSATEIBHOTO MPHOOPETEHNsI HOBBIX 3HAHHM, OpraHu3auu

yueOHOI NesTeIbHOCTH, TOCTAHOBKH 1€J1eH, TUTAaHUPOBAHMSI, CAMOKOHTPOJISI M OLIEHKU PE3yIbTaTOB
CBOEH ACATEIBHOCTH, YMEHUSMH IIPEIBUIETH BOSMOXKHBIE PE3YIbTaThl CBOUX JCHCTBUM;

- IOHUMAaHKE Pa3INunuil MEXy UCXOIHBIMH (PaKTaMU U TMIIOTE3aMU JIsl UX 00bSICHEHUS,
TEOPETUYECKMMHU MOJIEIISIMU U PeaJIbHBIMU 00bEKTaMH, OBJIA/ICHUE YHUBEPCAIbHBIMU Y4EOHBIMU
JNEHCTBUSAMH Ha MIPUMepax TUnoTe3 JUisi 00bSICHEHUS U3BECTHBIX (DAKTOB U 3KCIIEPUMEHTAIbHOMN
NPOBEPKH BBIIBUTAEMBIX TUIIOTE3, pa3pabOTKH TEOPETUUECKUX MOAETIECH MPOIIECCOB UITH SBIICHHIA;
- (hopmupoBaHre yMEHHUI BOCIIPUHUMATD, IepepadaThiBaTh U NPEAbSBIATH HH(OOPMALIHIO B



CJIOBECHOI, 00pa3HOM, CHMBOJIMYECKOH (popMax, aHATM3UPOBATh U TiepepadaThIBaTh MOIYYECHHYIO
MH(OpPMAIHIO B COOTBETCTBHH C ITOCTABJICHHBIMH 3a/1a4aMH, BBIICIATH OCHOBHOE COJICpKAHUE
IPOYNUTAHHOTO TEKCTA, HAXOAUTH B HEM OTBETHI Ha MTOCTABJICHHBIE BOIPOCHI U U3JIaraTh €ro;

- MPUOOPETEHHE OMBITA CAMOCTOSTEIHFHOTO TIOUCKA, aHAJIW3a U 0TOOpa HH(OpMAITUH C UC-
MI0JIb30BAHMEM PA3IMYHBIX HCTOYHUKOB M HOBBIX MH()OPMAIIMOHHBIX TEXHOJIOTHH /Ui PEeLICHHUs
IIOCTABJICHHBIX 337134,

- pa3BUTHE MOHOJIOTHYECKOM U AUATOTMYECKON pedH, yMEHUS BBIPaXaTh CBOM MBICIH U CIIO-
COOHOCTH BBICITYIINBATh COOECEHUKA, TOHUMATh €TI0 TOUKY 3pEHHs, IPU3HABATH IPABO JAPYTOro
YeoBeKa Ha HHOE MHEHHE;

- OCBOCHHE PUEMOB JICHCTBUI B HECTAHJAPTHBIX CUTYALUSX, OBIAJICHUE IBPUCTUIECKUMHU
METOaMH pelIeHus po0IeM;

- hopMupoOBaHKE YMEHUI paboTaTh B TPYIIIIE C BHITOJHEHUEM PA3IMYHbBIX COIIMAIBHBIX pe-

JIeid, IPeACTaBIATh U OTCTauBaTh CBOM B3TJISAbI U YOSIKICHHS, BECTU AUCKYCCHIO.

IIpeameTHBIE PE3yIbTATHI:

- 3HaHUS O MPUPOJIC BAKHEHIINX (PU3MUECKHUX SBICHUN OKPYXKAIOIIETO MUPa U IOHUMaHHE
cMbIcia (PU3NYECKUX 3aKOHOB. PacKphIBaIOINX CBSI3b H3YUCHHBIX SIBICHU;

- YMEHUS MOJIb30BATHCSI METOJJaMH HAyYHOT'O MCCIIeIOBAaHUS SIBJICHUN PUPO/IbI, TPOBOIUTH
HaOJII0ICHN S, TUTAHUPOBATH U BBIIOJIHATH SKCIIEPUMEHTHI, 00padaThIBaTh pe3yabTaThl H3MEPEHUH,
NPEICTaBIATh PE3YyIbTAThl U3MEPEHUH C MMOMOIIBIO TabIHIL, TPapUKOB U GOPMYII, OOHAPYKUBATH
3aBUCHMOCTH MEXy QH3MYECKUMH BETHYHMHAMH, OOBSCHSTH ITOJIy4YCHHBIC Pe3yIbTaThl U JAEIaTh
BBIBOJIbI, OIICHUBAThH TPAHUIIBI IOTPEIIHOCTEH Pe3yIbTaTOB H3MEPEHHIA;

- YMEHHS NPUMEHATH TEOPETHUECKHE 3HAHUS 110 (PU3KKEe HA TPAKTHKE, PeHaTh Gru3ndecKue
3aJa4i Ha MPUMEHEHHE TIOTYYEeHHBIX 3HAHUH;

- YMEHHS ¥ HaBBIKU MIPUMEHSTD NOJTyYCHHBIC 3HaHUS ISt O0BSICHEHHUS IPHHIUIIOB JICHCTBHS
BOKHEHIINX TEXHUYECKUX YCTPOUCTB, PEIICHUS MPAKTHUECKUX 3a7ad IIOBCEIHEBHON )KU3HH,
oOecrieueHns 0€30MaCHOCTH CBOCH KU3HH, PAIIHOHAIBHOTO IIPUPOIOTIOIB30BAHHS M OXPAaHBI
OKpYKaroIleH Cpebl;

- hopMupoBaHKE YOCXKICHHUS B 3aKOHOMEPHOU CBSI3H U MIO3HABAEMOCTH SIBJIICHHUI TIPUPOJIBI, B
00BEKTHBHOCTH HAYYHOTO 3HAHUS, BBICOKOW IIEHHOCTH HAYKH B Pa3BUTHH MaTePUAILHON U TyXOBHOM
KYJbTYPBI JIFOJICH;

- pPa3BUTHE TEOPETUIECKOTO MBIIUICHUSI HA OCHOBE (POPMUPOBAHUS YMEHHUI yCTAaHABIUBATh
(aKThl, pa3auyaTh IPUYUHBI U CIEICTBUS, CTPOUTH MOJICNIN M BBIIBUTaTh TUIIOTE3bI, OTHICKMBATH U
(GopMyITHpOBATh TOKA3aTENBCTBA BEIIBUHYTHIX TUIIOTE3, BEIBOAUTH U3 SKCIIEPUMEHTABHBIX (DAKTOB U
TEOPETUYECKUX MOJeNel (pru3nyeckre 3aKOHbI;

- KOMMYHHUKATHBHBIE YMEHHUS JOKJIAIBIBATh O PE3YJIbTaTaX CBOETO MCCIEIOBAHMUS, YIaCTBO-

BaTh B JUCKYCCHH, KPAaTKO U TOYHO OTBEYaTh HA BOIIPOCHI, HCIIOJIb30BATh CIIPABOUHYIO JIUTEPATYpy U
JpyTUe UCTOYHUKH WH(OPMAIIHH.

BbINYCKHUK HAYYHTCS:

- IOHMMAHHIO U CLIOCOOHOCTH ONUCHIBATh U OOBSCHATh® (DU3NUYECKUE SIBICHUS: OCTYNATEeIbHOE
JBYDKEHUE (Ha3BaTh OTJIMYUTENIbHBIM IPU3HAK), CMEHA THS M HOYW Ha 3emile, CBOOOHOE MaJJleHHe Tell.
HEBECOMOCTD, JABUKCHUE I10 OKPYKHOCTHU C IIOCTOSHHOMU 10 MOJYJIIO CKOPOCTBIO;

- 3HaHUSIM U CIIOCOOHOCTH J1aBaTh ONpeIeIeHUs /onucaHus (PU3NIECKUX MOHATHNA: OTHOCUTENIBHOCTh
JBUKEHUS (IEPEUNCIINTD, B YEM MIPOSBIISETCS ), TEOLIEHTPUYECKAsl U TeIMOLIEHTPUYECKasi CHCTEMBI MUPa;
nepBasi KOCMUYECKasi CKOPOCThb, pEaKTUBHOE JIBUYKEHHUE; PU3NYECKUX MOJIENICH: MaTepuaibHas TOUKa,
cuUcTeMa OTcuéra, PU3NYECKUX BETUUMH: MTepeMEIEHUE, CKOPOCTh PABHOMEPHOIO MPSIMOJIMHEHHOTO
JBUKE€HHSI, MTHOBEHHAsI CKOPOCTh M YCKOPEHHUE ITPU PABHOYCKOPEHHOM NPSIMOJIMHEWHOM JIBUKEHUU,
CKOPOCTb U LICHTPOCTPEMUTEIILHOE YCKOPEHUE IIPU PABHOMEPHOM JIBUYKEHUHU TE€JIA [0 OKPYKHOCTH,
UMIIYJIbC;

- IOHUMATh CMBICI OCHOBHBIX (PU3MUYECKUX 3aKOHOB: JMHAMUKU HbI0OTOHA, BCEMUPHOTO TATOTEHUS,
COXpaHEHMsI UMITYJIbCa, COXPAHEHHUs] SDHEPTUH ), IPUMEHSTh UX Ha MPAKTHKE U JJIS peIIeHUs] yaeOHbIX
3az1ay;
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- IPUBOJUTH IPUMEPBI TEXHUYECKUX YCTPOMCTB M KUBBIX OPraHU3MOB, B OCHOBE IIEPEMEILEHUS KOTOPBIX
JIEKUT MPUHLUI PEaKTUBHOIO IBUKEHUS; OOBSCHATh YCTPOMCTBO U JEHCTBUE KOCMUYECKUX paKeT-
HOCHUTEJICH;

- UCTIOJIb30BATh MOTYYEHHBIC 3HAHHS, YMEHHSI U HABBIKU B TIOBCEIHEBHOM KHU3HH (OBIT, SKOJIOTHS, OXpaHa
3/I0POBBSI, TEXHUKA OE30MaCHOCTH H JIp.);

- U3MEPATh MTHOBEHHYIO CKOPOCTb U YCKOPEHUE IPU PABHOYCKOPEHHOM IPSIMOJIUHENHOM JBUKEHUH,
LEHTPOCTPEMUTENIBHOE YCKOPEHHE ITPH PABHOMEPHOM JIBUYKEHUH 110 OKPY>KHOCTH.

- OIIUCHIBATH U OOBACHATH (PU3MUECKUE ABICHUA: KOJIEOaHUs HUTSHOTO (MaTeMaTHYECKOro) U
IPYKUHHOI'O MasiTHUKOB, PE30HAHC (B T. 4. 3BYKOBOI), MEXaHUYECKHE BOJIHBI, IJIMHA BOJIHBI, OTPAXKEHUE
3BYKa, 9XO0;

- IaBaTh OIpeJieNIeHus] PU3NUECKUX MMOHATUI: CBOOOAHBIE KOeOaH s, KoiebaTelbHas cCuCTeMa, MasTHHK,
3aryxaromue KojaebaHnus, BEIHYK/ICHHbIE KOJeOaHus, 3BYK U YCIIOBUS €0 PaclpoCTpaHeHUS; (PU3NMUECKUX
BEJIMYMH: aMIUIUTY/a, IEPUO/I, 4aCTOTa KosieOaHui, COOCTBEHHAs 4YacTOTa KOJICOATEIIbHOW CUCTEMBI,
BBICOTa, TEMOP, TPOMKOCTb 3BYKa, CKOPOCTb 3BYKa; (PU3MYECKHX MOEIICH: rapMOHUYECKHEe KoleObanus,
MaTEMAaTUYECKUN MasiTHUK;

- BJIaJIeTh SKCIIEPUMEHTAIbHBIMU METOJIAMH UCCIIE0OBAHUS 3aBUCUMOCTH IIepruo/ia KojeOaHuii rpy3a Ha
HUTH OT JJIMHBI HUTH.

- IOHUMATh U OOBSICHATH (PU3UUECKUE SIBIICHUS/TIPOLIECCH: JIEKTPOMAarHUTHAs UHAYKIIMS,
CaMOMHAYKIMS, IPEJIOMIICHUE CBETA, TUCIIEPCUs CBETA, ITOIIOLICHUE U UCITyCKaHUE CBETa aTOMaMHU,
BO3HHUKHOBEHUE JINHEWYAThIX CIIEKTPOB U3JIy4YEHUs U TOTJIOIICHHUS;

- IaBaTh OIIpeJIeNIeHus / onrcanne (GU3NUECKUX MOHATHI: MArHUTHOE TI0JI€, JIMHUM MarHUTHOU
WHIYKIUW; OAHOPOJHOE U HEOJHOPOIHOE MAarHUTHOE I10JI€, MArHUTHBIN MOTOK, IIEPEMEHHBII
INEKTPUYECKUH TOK, JEKTPOMArHUTHOE I0JIE, JJIEKTPOMAarHUTHBIE BOJIHBI, JJIEKTPOMAarHUTHBIE
KoJIeOaHUs, paAUOCBs3b, BUIUMBIN CBET; (PU3NYECKUX BEIMUMH: MATHUTHAS MHIYKIHS, UHIYKTUBHOCTb,
HEepUO/I, YaCTOTA U aMILJIMTY/1a JIEKTPOMAarHUTHBIX KOJIEOaHUH, TOKa3aTeH MIPEIOMIICHUS CBETA;

- (hopMyIMPOBATh, IOHUMATh CMBICII U YMETh IIPUMEHATh 3aKOH IIPEJIOMIIEHUS cBeTa U IpaBuiio JleHna,
KBAaHTOBBIX IIOCTYJIaTOB bopa;

- IOHUMAaTh Ha3HAYEHUE, YCTPOMCTBO U MPUHIUI IEHCTBUS TEXHUYECKUX YCTPOICTB:
AEKTPOMEXAHUYECKUI MHIYKIIMOHHBIN TeHepaTop MEpEMEHHOT0 TOKa, TpaHc(opmarop, konedaTeabHbIN
KOHTYp; JI€TEKTOp, CIEKTPOCKOII, CIIeKTporpad;

- ONMCHIBATh U3YUYEHHbIE KBAHTOBbIE SIBJICHUS, UCIOB3YS (U3NYECKUE BEIMUMHBI: MAaCCOBOE YHCIIO,
3aps/10BOE YHCIIO, IEPHOJ MoJTypacaja, 3Heprus (OTOHOB; IPU ONMCAHUU MPABUIIBHO TPAKTOBATh
(Gu3uUecKuit CMBICI HCIIOJIb3YEMbIX BEIMUYUH, UX 0003HAUEHUS U €IMHUIIBI U3MEPEHUS; HAXO/IUTh
(opMyIIbl, CBA3BIBAIOIINE JaHHYIO (PU3UYECKYIO BEIUYHHY C APYTUMH BETMUYMHAMM, BEIYUCIAT
3HaYeHHne PU3NUECKOIl BETMUNHBI;

- pacrio3HaBaTh KBAaHTOBBIE SIBIEHUS U OOBSACHATH HA OCHOBE UMEIOLINXCS 3HAHUI OCHOBHBIE CBOMCTBA
WIM YCJIOBUS POTEKAHUS 3THUX SIBJICHUI: €CTECTBEHHAs! U UCKYCCTBEHHAs paJll0aKTUBHOCTb, O.-, B- U V-
W3JIy4E€HMS], BOSHUKHOBEHHE JINHEWYATOr 0 CIIEKTPa U3JIy4YEHHUs aTOMa;

- aHAJIM3UPOBATh KBAHTOBBIE SIBJICHUS, UCIIONb3Ys (PU3MUECKHE 3aKOHBI M ITOCTYJAThl: 3aKOH COXPAHEHUs
JHEPIUH, 3aKOH COXPAHEHUS JIEKTPUUECKOT0 3apsi/ia, 3aKOH COXPAHEHHsI MaCcCOBOI0 YHCJIA,
3aKOHOMEPHOCTH M3JIYy4E€HHUS U NOTJIOUIEHHSI CBETa aTOMOM, IIPH 3TOM pa3ndarh CJIOBECHYIO
(bopMyIHPOBKY 3aKOHA U €r0 MAaTEMaTHUYECKOE BBIPAKECHUE;

- OTIUCHIBATH YCTPOICTBO M YMETh OOBSCHAThH MPUHIIUII JCHCTBUS TEXHUYECKUX YCTPOMCTB U YCTAHOBOK:
cuérunka ['elirepa, kamepsl BuiibcoHa, My3bIpbKOBOM KaMephl, JIEPHOTO PEAKTOPA;

- YKa3bpIBaTh Ha3BaHUs Iu1aHeT COJIHEUHON CUCTEMBI; pa3InyaTh OCHOBHBIC TPU3HAKU CYTOYHOTO
BpallleHus 3Be3AHOro Heba, ABrkeHus JIynol, CoHIla U NIJIaHET OTHOCUTENIBHO 3BE3/I;

- IOHAMATh PA3JINYUs MEXIY FeJIMOLEHTPUYECKON U T€OLEHTPUIECKOM CHCTEMaMHU MUPA.

BbInycKHUK MOJYYUT BO3MOKHOCTH HAYYUTHCSA
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- MCIIOJIb30BATh 3HAHUS O MEXAaHMYECKUX SIBJICHUSX B MOBCEIHEBHOM JKU3HU U1 00€CTIeUeHH S
0€30MacHOCTH NP OO0paIIeHUH ¢ TPUOOPaMU U TEXHUYECKUMH YCTPOICTBaAMHU, JUIsl COXpaHEHUS
3JI0pPOBbS U COOIOACHUS HOPM DKOJIOTHYECKOTO TIOBEJICHHUS B OKPYKAIOIIEH Cpe/ie; MPUBOAUTH IPUMEPHI
MPAKTUYECKOTO UCTIONB30BaHUS (PU3UUYECKUX 3HAHUI O MEXaHUYECKUX SBICHUSIX U (PU3MUECKUX 3aKOHAX;
MIPUMEPBI UCIIOJIB30BAHUS BO30OHOBIISIEMBIX HICTOYHHKOB SHEPTUH; YIKOJIOTUYECKUX MTOCIICCTBUI
WCCJICIOBAHMSI KOCMUYECKOTO MPOCTPAHCTB;

- pa3iauyaTh TPaHUIbl IPUMEHUMOCTH (PU3MYECKHUX 3aKOHOB, IOHUMATh BCEOOIINI XapaKTep
byHIaMEHTAIbHBIX 3aKOHOB (3aKOH COXpaHEHUSI MEXaHUYECKOM SHEPTUH, 3aKOH COXPaHEHHUs UMITYJIbCa,
3aKOH BCEMUPHOI'O TATOTEHUS) U OTPAaHMYEHHOCTh UCIOJIb30BaHUS YaCTHBIX 3aKOHOB (3aKoH ['yka,
Apxumena u zip.);

- CpaBHUBATh, AaHAJTM3UPOBATh, HAXOAUTH 3aKOHOMEPHOCTh U BOCCTAHABIIMBATH MPOITYIIEHHBIC YJIEMEHTHI
[ETIOYKH;

- MCIIOJIb30BaTh 3HAHUS 00 AJIEKTPOMATHUTHBIX SIBJICHHUSIX B TIOBCETHEBHOM JKU3HU ISl 00CCTICUCHIS
0€30MacHOCTH MPHU OOpALICHUH ¢ TPHOOPAMU U TEXHUIECKUMH YCTPONUCTBAMH, JIsI COXPAHEHUS
3JI0POBBS U COOJIIO/ICHUSI HOPM DKOJIOTHUYECKOTO MOBEACHUSI B OKPY KaIOLIeH cpesie; MPUBOAUTH TPUMEPHI
BIIUSTHUS 3JIEKTPOMArHUTHBIX U3JIy4€HUN Ha JKUBbIE OPTaHU3MBbI;

- HCIIOJIb30BATh MPUEMBI IIOCTPOEHUS (PU3UUYECKUX MOJeINeH, MoucKka u (opMyITUPOBKH J10Ka3aTeIbCTB
BBIIBUHYTBIX TUIIOTE3 U TEOPETUUECKUX BBHIBOJIOB HA OCHOBE SMITUPHUECKH YCTAaHOBJICHHBIX (DAKTOB;

- HaXOJIUTh aJICKBATHYIO MIPEIIOKEHHON 3a1aue (PU3UIECKYI0 MOJICIhb, pa3peniaTh MpooieMy Kak Ha
OCHOBE UMEIONINXCS 3HAHUN 00 AJIEKTPOMATHUTHBIX SIBJICHUSX C UCITOJIb30BAHUEM MaTEeMATHYECKOTO
amnmapara, Tak u IpH IIOMOII METOJIOB OIICHKH.

- MCIIOJIb30BATh MOJTy4YEHHBIC 3HAHUS B TTOBCETHEBHOM JKU3HH MPH OOpAIICHUH ¢ TPHOOpaMu (CUSTIUK
MOHM3UPYIOIINX YaCTHUL, JO3UMETP), AJII COXPAHEHUS 3I0POBbS U COOTIOACHUS HOPM SKOJIOTHYECKOTO
MOBE/ICHUS B OKPYXKAIOIIeH cpele;

- IOHUMATh SKOJIOTHYECKHUEe MTPOOIIEMbl, BOSHUKAIOIINE MTPH UCIIOJIB30BAHUN ATOMHBIX JIEKTPOCTAHLIUN, U
MyTH PELIEeHUs ITUX MPOOJIEM, MEPCIEKTUBBI UCIIOIB30BAHMSI YIPABISIEMOT0 TEPMOSIEPHOTO CUHTE3A.

- YKa3bIBaTh OOIIME CBOMCTBA U OTJIMYUS TUIAHET 3¢MHOMU IPYIIbI U MJIAHET-TUTAHTOB; MaJIbIX TeJ
CoTHEYHOM CUCTEMBI U OOJBIINX IUIAHET; MOJTH30BATHCS KAPTOU 3BE3THOTO HeOa Mpu HAOIIOICHUSIX
3BE3HOr0 HeOa;

- pa3IM4aTh OCHOBHBIC XapaKTEPUCTHKH 3Be3]T (pa3Mep, IBET, TEMIIEPATypa) COOTHOCUTH IIBET 3BE3/IbI C
€€ TEMIIEPaTypoi;

- pa3iaryaTh TUIOTE3bI O MPOUCXOKACHIH COTHEYHON CUCTEMBI.

-12 -



2. Conepxanne yueOHOTro MaTepuaJia

7 kJj1ace

1. BBenenue (4 1)

®dusnka — Hayka o mpupoje. Pusndeckue sBreHus. Pusndeckue cpoiicra ten. Habmonenue u
onucanue (PU3NYECKUX sBIeHUH. PU3NUecKnue BeTUInHbL. M3mepenus pu3nuecKux BeJIWYHH: JJIMHBI,
BpeMeHH, Temneparypbl. Pusznueckue npudopsl. MexiyHapoaHas cuctemMa equHul. TOYHOCTh U To-
IPeUIHOCTh u3MepeHuil. @u3nKa U TEXHUKA.

®dpoHTanpHas JabopaTopHas padora

1. Onpenenenue UeHbl JeIeHUs U3MEPUTEIBHOTO Mprudopa.

JeMmoHcTpanu

- ¢cBOOOIHOE afeHUE TEIL,

- Kosie0aHus MasiTHUKA

- IPUTSDKEHUE CTAJIBHOTO 11apa MarHUTOM

- CBEUCHHUE HUTHU AIEKTPUUECKOMN JIaMIIbI

- JIIEKTPUUYECKUE UCKPBI

BHeypouHas nesiTenbHOCTh

- BHECUCTEMHbBIC BEJTMUYUHBI ( TPOEKT)

- I3MEpEeHUe BPEMEHU MEX1y yapaMu Mybca

[IpenmeTHBIME pe3ybTaTaMHu 0OYUEHUS 110 TaHHON TeMe SIBIISIOTCS:

* IOHUMaHUE PU3NUECKUX TEPMUHOB: TEJIO, BELLIECTBO, MAaTEPUS;

* YMEHHUE MPOBOAUTH HAOIOIEHUS (PH3HUECKUX SBICHUN; N3MEPATH (PU3NUECKUE BETUIUHBL: PACCTOS
HUE, IPOMEKYTOK BPEMEHH, TEMIIEPATYPY;

* BJIaJICHHUE SKCIIEPUMEHTAILHBIMU METO/IaMHU UCCIIEIOBAHUS TP OMPEICTICHUH [IEHBI JEICHUS [IIKAJIbI
npubopa U MOTPEUIHOCTH U3MEPEHHUS,

* IOHUMaHKUE POJIM YYCHBIX HAIllEH CTPAHBI B PA3BUTUU COBPEMEHHOW (PU3UKU U BIUSIHUM HA TEXHUYE
CKUU U COLMAbHBIN Mporpecc.

2. IlepBoHayajibHbIE CBe/IeHUSI 0 CTPOEHUH BemecTBa (6 1)

Crpoenue BemiectBa. ONBITHI, JOKa3bIBAIOLINE aTOMHOE CTPOCHHE BELECTBA. T eI0BOE IBUKEHUE
aTOMOB U MoJieKyJl. bpoyHoBckoe nsmxenue. Auddysus B razax, >KUIKOCTSIX U TBEPJbIX TEJax.
B3aumoneiicTBue yacTull BemecTBa. ArperatHble COCTOSIHUS BeniecTBa. Moieau CTPOSHUs TBEPABIX Te,
XKUIKOCTe! U ra3oB. OObsICHEHUE CBOMCTB Ta30B, )KUIKOCTEH U TBEPIBIX TEJI HA OCHOBE MOJICKYJIIPHO-
KMHETUYECKUX MPECTaBICHUN.

®poHTanbHas 1aboparopHas padboTa

2. OnpeneneHue pa3MepoB MajbIX TeIl.

JeMoHcTpanuun

- muddy3us B pacTBOpax  razax, B BoJe

- MOJIETIb Xa0THUECKOT'0 ABM)KEHUS MOJIEKYII B ra3e

- IEMOHCTpalMsl pacIIiPeHHs TBEPAOTrO Tela PU HarpeBaHUU

Bueypounast 1esTenbHOCTh

- B IOMAIIIHUX YCJIOBUSX ONBIT IO ONPEJEIICHUIO pa3MEpPOB MOJIEKYJ Macia

- BMECTE C OJHOKJIACCHUKOM TPOJEIATh OIBIT: B35Th YAChl C CEKYHIHOM CTPEJIKOW, KyCOK IImara-

Ta, TMHENKY, (pIakoH TyXOB U BCTaTh B pa3HbIe YTkl Kiiacca. [IycTh Bal TOBapHIIl 3aMETUT BpeMs U
OTKpOET (JIaKOH, a BBl OTMETHUTE BpeMs, KOr/ia HouyBcTBYyeTe 3anax. OObsICHUTH TaHHOE SIBICHUE,
U3MEPHUB PACCTOSIHUE.

- BBIpAIIMBaHNE KPUCTAIUIOB COJIM WJIM caxapa( MPOeKT).

[TpenMeTHBIMU pe3ybTaTaMH O0yUYEHHS 110 JAaHHOM TeMe SBIISIOTCS:

* IOHUMAaHHE B CTIOCOOHOCTh OOBIICHATH (hU3HUUECKUe siBNIeHUs: nu(dy3usi, OombIas cxxumae-

MOCTb T'a30B, MaJlas C;KUMAEMOCTb JKUJKOCTEN U TBEPABIX TEII,
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* BJIaJICHHE SKCIIEPUMEHTAILHBIMU METOIaMU UCCIICIOBAHUS TP OMPENIETICHUH Pa3MEPOB Ma-

JIBIX TEJT;

* IOHUMaHKUE MPUYHH OPOYHOBCKOTO JIBMKEHUS, CMAUMBaHUS U HECMAUYMBAHUS TEJ;, Pa3Inyus B
MOJIEKYJISIPHOM CTPOEHUU TBEPJBIX TEJI, KUIKOCTEHN U ra3os;

* yMeHue noib30Bathes CU 1 nepeBoIuTh AMHULIBI H3MEPEHUs (PU3UUYECKUX BEJTMYUH B KpaT-

HBIE U J10JIbHBIE €IUHULIBL;

* YMEHHE HCII0JIb30BATh [TOJIyY€HHbIC 3HAHUS B IOBCEAHEBHON KHU3HU (OBIT, IKOJIOTHS, OXpaHa
OKpYKarolllen Cpeibl).

3. BzaumoaeiictBus Tei (20 u)

Mexannueckoe nemxeHue. Tpaekropus. [Iyrs. PaBHOMepHOE 1 HEpaBHOMepHOE JiBUxKeHUE. CKO-
poctsb. ['paduku 3aBUCIMOCTH ITyTH U MOJTYJISl CKOPOCTH OT BpeMeHH ABkeHus. Mueprus. MTHepTHOCTS
ten. BzaumoneiictBue ten. Macca tena. U3mepenne maccsl Tena. [motnocTs BemectBa. Cuia. Cuia
TsokecTd. Cuia ynpyrocru. 3akoH 'yka. Bec tena. CBs3b Mex 1y CUIION TsDKECTU U Maccol Tena. Cuna
TSKECTH Ha ApYyrux miaHetax. Jlunamomerp. CinoxeHue JByX CHJI, HAIIPABJIEHHBIX IO OAHOM IPSAMOI.
PaBHonelicTByromas n1Byx cwi. Cuiia TpeHus. @usnueckas npupoaa HeOecHbIX Tell COTHEYHONW CHCTEMBI.
®dpoHTanpHas JabopaTopHas padoTta

3. U3mepenne Macchl Tela Ha PhIYaKHBIX Becax.

4 Vzmepenue oObema Tena.

5. Onpenenenue MIOTHOCTH TBEPOTO TeENA.

6. 'panyupoBanue npy>XKMHbI 1 U3MEPEHUE CHII JUHAMOMETPOM.

7. I3MepeHue CUIIbl TPEHMS C IIOMOLIBIO TUHAMOMETpA.

JemoncTpanuu

- IBIICHUE UHEPIIUU

- CpaBHEHHE Macc Tell C TOMOIIIbIO PaBHOILIEYUX BECOB

- U3MEpEHUe CUIIBI 10 AeopMalvy MPYKUHBI

- CBOMCTBA CHJIbI TPEHUS

- CJIOKEHUE CUTT

- OapomeTp

- onbIT ¢ mapom [lackans

- OTIBIT C BeIepKOM Apxumera

BreypouHast 1esTeNbHOCTD

- HaOJII0IeHne MHEPTHOCTU MOHETHI Ha JIUCTe OyMaru

- OIIPEJEIIEHNE MacChl BO3/yXa B KJIaCCE U I0Ma, CPAaBHEHUE

- IoMalliHee HabJI0IeHHe HEBECOMOCTH

- CKOHCTPYHPOBATh U U3TOTOBUTH J103aTOP JKUJIKOCTH

- CKOHCTPYMPOBAaTh aBTOMATUYECKYIO MOWJIKY JUIsl KYp

- ONpe/IeJIEHNE TUIOTHOCTU COOCTBEHHOTO Teja

- HallMcaHUe UHCTPYKIMN K pu3ndeckoMy 000py1oBaHHIO( OBITOBBIE BECHI, TUHAMOMETD)
[IpenMeTHbIMH pe3ysibTaTaMU 00y4YEHUS 0 JaHHON TeME SBIISIOTCS:

* IOHMMaHHUE U CIIOCOOHOCTH OOBACHATH (PU3NUYECKHE ABJICHUS: MEXaHUUECKOE JABMKEHHUE, PABHO-
MEPHOE ¥ HEPAaBHOMEPHOE JBUKEHHE, NHEPLINS, BCEMUPHOE TSATOTEHHUE;

* YMEHHUE U3MEPATH CKOPOCTh, MACCY, CUITY, BEC, CUITy TPEHMSI CKOJIbKEHHUSI, CUILY TPEHUS KaueHMUs,
00beM, TNIOTHOCTD Tella, PAaBHOACHCTBYIOIIYIO JIBYX CHJI, ACHCTBYIOIIMX HA TEJIO M HAIIPABJICHHBIX B OHY
U B IIPOTUBOIIOJIOXKHBIE CTOPOHBI;

* BJIaJICHHE SKCIIEPUMEHTAILHBIMA METO/IaMU UCCIIEJIOBAHUSI 3aBUCUIMOCTHU: TIPONAEHHOIO IyTH OT
BPEMEHH, yJUTMHEHHSI IPYKUHBI OT MPUIIOKEHHON CHJIbI, CHJIBI TSDKECTHU Tella OT €ro Macchl, CHIIbI TPEHUS
CKOJIbJKEHUS OT IJIOUIA/IM COTIPUKOCHOBEHHUS T€M U CHJIBI HOPMAJIBHOTO /1aBJIEHUS; TOHUMAaHHE CMBICTIa
OCHOBHBIX (PU3NYECKHMX 3aKOHOB: 3aKOH BCEMUPHOTO TATOTEHHUs, 3aK0H 'yKa;
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* BJIaJICHHE CITIOCOOaMU BBITTOJIHEHUS PACUETOB MPH HAXOKICHUH: CKOPOCTH (CpeAHEN CKOPOCTH), ITy-
TH, BPEMEHH, CUJIbI TSXKECTH, Beca Tella, TNIOTHOCTH Tella, 00beMa, MacChl, CUIIBI YIIPYTOCTH,
PaBHOJEHCTBYIOLIEH JBYX CHJI, HAIIPABJICHHBIX 110 OJHOM NPSAMON;

* YMEHUE HAXOIUTh CBSA3b MEXy (PM3NYECKHMHU BEIMYMHAMU: CHIJION TSKECTH M Maccoil Tea, CKOpo
CTH CO BPEMEHEM U ITyTeM, IJIOTHOCTH TEJa C €r0 Maccoil 1 00bEMOM, CHIIOHN TSKECTH M BECOM Tela;
* YMEHHUE MEePEBOIUTH (pr3HUecKre BeTMUUHBI U3 HecucTeMHbIX B CU 1 Hao00poT;

* IOHMMAaHUE NPUHLNIOB JEHCTBHS TUHAMOMETPA, BECOB, BCTPEUAIOIINXCS B [IOBCETHEBHOM JKU3HU,
U crioco0oB o0ecrieueHus: 6e30MacHOCTH MPU X UCHOIb30BaHUY;

* YMEHHE HCII0JIb30BATh [IOJIyY€HHbIE 3HAHHS B IOBCEAHEBHOM KHU3HU (OBIT, SKOJIOTHS, OXpaHa OK-
PYKaIOIIEH cpeibl).

4. laBjieHue TBePAbIX TeJ, KUAKOCTEeH 1 ra3oB (23 4)

Hasnenwue. JlaBinenue TBepAbix Teil. JlaBnenue raza. O0bscHEHUE JaBJIEHHUS ra3a Ha OCHOBE MOJICKY-
JSIPHO-KMHETUYECKUX IpeacTaBiieHuil. [lepenaua naBienus razamu 1 skuakocTsiMu. 3akoH [lackans.
Coobmarommecs: cocyasl. ATMocdepHoe 1aBiaeHrne. MeTo sl n3MepeHus: arMoc(hepHOTo IaBICHHUS.
BapomeTtp, MaHOMETp, HOPIIHEBOM KUAKOCTHBIA HacOC. 3aKOH Apxumena. Y clioBUs TJIaBaHUS Te.
BosngyxonnaBanue.

®poHTanpHas JabopaTopHas padoTta

8. OmnpenenieHne BbITAIKUBAIOLIEH CUIIbL, ACHCTBYIOLIEH HA OTPYKEHHOE B KUAKOCTH TEJIO.

9. BrisicHeHue yCcnoBUM TJIaBaHUA TEJa B JKUIKOCTH.

JemoncTpanuu

- OapomeTp

- onbIT ¢ mapom [lackans

- OIIBIT C BEIEPKOM Apxumena

BneypouHas 1edaTenbHOCTh

- CKOHCTPYMPOBATh U U3TOTOBUTH J103aTOP KUJIKOCTH

- CKOHCTPYMPOBATh aBTOMATHYECKYIO MOUWJIKY ISl Kyp

[IpenmeTHBIME pe3ybTaTaMHu OOYYEHUS 110 TaHHON TeMe SIBISIOTCS:

* IOHUMaHUE U CIIOCOOHOCTH OOBACHATH (PU3UUYECKHE SBJICHUS: aTMOC(EPHOE JaBICHNE, TaBICHNE
KUJKOCTEH, Ta30B U TBEPBIX TeJl, IUIaBaHUE TeJl, BO3AYXOIUIaBaHHUE, PACIOJI0KEHUE YPOBHS KUAKOCTH B
COOOIMIAIOIIUXCS COCYaX, CYIIECTBOBAHNE BO3IYIITHOM 000JIOUKH 3€MITIO; CIOCOOBI YMEHBIIICHUS U
YBEJIUYEHUS JaBICHUS;

* YMEHHUE U3MepATh: aTMoc(hepHOe TaBlIeHuEe, JaBIEHUE KUJAKOCTH Ha THO U CTEHKHU COCy/a, CHITY
Apxumena;

* BJIQJICHUE PKCIEPUMEHTAIbHBIMA METOJAMHU UCCIIEI0BAHMS 3aBUCUMOCTH: CUJIbI ApXHUMeIa OT
00beMa BBITECHEHHOW TEJIOM BO/JIbl, YCIIOBUH IJIAaBAHUS TEJA B AKUAKOCTU OT JEHCTBUS CUIIBI TAXKECTH U
cuibl Apxumena;

* IOHUMaHHUE CMbICIJIa OCHOBHBIX (PU3MUECKUX 3aKOHOB U YMEHHE IPUMEHATh UX Ha MIPAKTHKE: 3a-
koH [Tackainsi, 3akoH Apxumena;

* IOHUMAaHHEe NPUHIUIIOB JecTBH OapoMeTpa-aHepor1a, MaHOMETPA, MOPIIHEBOT0 )KUIKOCTHOTO
Hacoca, THIPaBIMYECKOro mpecca U croco0oB odecnedeHus: 0€30MacHOCTH MPU UX MCIIOJIb30BaHUH;
* BJIaJICHHE CITIOCOOAMU BBITIOJIHEHUS PACUETOB JIJIsl HAXOXKICHUS: 1aBJICHUS, TaBICHUS )KUIKOCTH

Ha JIHO U CTEHKH COCYAa, CUJIbl ApXUMEZA B COOTBETCTBUU C MIOCTABICHHON 3aJjaueli HA OCHOBaHUU
UCIIOJIb30BaHUS 3aKOHOB (PU3UKHU;

* YMEHHE HCTI0JIb30BaTh MOJYYEHHbIE 3HAHUS B MOBCEIHEBHON XKU3HU (3KOJIOTHS, OBIT, OXpaHa OK-
pYKaroImiei cpesip).

5. Pa6ora u momHOCTh. JHeprus (13 u)

Mexannueckas pabora. MomHocTh. [IpocThie MexaHu3mMbl. MOMEHT CHITBL. Y CIIOBUSI PABHOBECHS
pblyara. «30J0To€ IpaBUIO» MeXaHuku. Bunpl pasHoBecus. Koaduuuent noneznoro aeicraus (KIL).
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Oneprus. [ToTeHunanbHas u KuHeTUUeckas sueprus. [IpeBpanienue sHepruu.

®dpoHTanpHas JabopaTopHas padoTta

10. BrisicHeHHE ycnoBYsI paBHOBECHS pbluara.

11. Onpenenenue KII/I npu noaseme Tena 1o HaKJIOHHOW MJIOCKOCTH.

JemoncTpanuu

- PEaKTUBHOE JBUKEHHE MOJEIU PAKEThI

- IPOCTbIE MEXaHU3MBI

BHueypouHas nesrenbHOCTb

- KOHCTPYUPOBAHHUE PHIYAXKHBIX BECOB C UCIIOJIb30BAHUEM MOHET ( MUHHM IIPOEKT)

- U3MEPEHNE MOIIHOCTH YYEHUKOB KJ1acca IpH Mo beMe NOopTQens U ee cpaBHEHUE( MUHU IPOEKT)

- I3MEPEHUE C ITOMOIBI0 MM JIMHEHWKH I1JIe4a PhIYaroB HOKHUIL M KJII0Ya JBEPHOTO 3aMKa U OIpee-
JIUTH BBIUTPBHIILIA B CUIIE

[IpenmeTHBIMU pe3ybTaTaMHu 0OYyUEHUS 110 TaHHON TeMe SIBIISIOTCS:

* IOHUMaHHUE U CIIOCOOHOCTH OOBACHATH (PU3UUYECKHE SBJICHUS: PABHOBECHE TEJl, IPEBPAILIEHUE OJHOTO
BHJIa MEXaHUYECKOW YHEPTUM B APYTOM;

* YMEHHUE U3MEPATh: MEXaHUUYECKYIO Pa0OTy, MOLTHOCTb, IJIEYO CHJIbL, MOMEHT cuiibl, KI1/],
HNOTEHIMATIBHYIO M KHHETUYECKYIO SHEPTHIO;

* BJIaJICHUE SKCIIEPUMEHTAIbHBIMU METOJAMH UCCIIC0BAHMS TP ONPEIEICHUN COOTHOILIEHUS CUIT U
IUIeY, /1711 paBHOBECUS pblyara;

* [IOHUMAaHHUE CMbICJIa OCHOBHOTO (PU3NYECKOr0 3aKOHA: 3aKOH COXPAHEHUs SHEPTUU; IOHUMaHNe
IPUHLIMIIOB AEUCTBUS pplyara, 0J10Ka, HAKJIOHHOW IVIOCKOCTH U CIIOCOOO0B 0OecriedeH st 0€301acHOCTH
IIPU UX UCTIOJIb30BAHUH;

* BJIaJICHUE CII0COOAaMU BBIIIOJHEHUS PACUETOB JUIsSl HAXO0XKJICHHS: MEXaHU4ECKOM paboThl, MOIIHO-
CTH, YCJIOBUS paBHOBECHUs CHJI Ha pbryare, MoMeHTa cuibl, KI1/I, kuHeTnueckoil 1 noTeHuuaIbHON
SHEpIuy;

* YMEHHUE HCII0JIb30BaTh [10JIyYCHHbIC 3HAHUS B TIOBCEIHEBHOM KU3HM (3KOJIOTHsl, OBIT, OXpaHa OK-
pyarolieit cpespl).

Bosmooicnvie sxckypcuu: 1€XU 3aBOJI0B, CTPOUTEbHBIE IUIOLIA/IKH. [T0)KapHas CTaHLUS, AMATHOCTH-
YecKue KaOMHETHI MOJIUKIMHUKHN UM OOJIbHUIIBI.

[ToaroroBka ouorpaduueckux crnpapok: I'.I'anmunedt, U.Hetoton, P.I'yk, b. [Tackans, 3. Topuyennuy,
Apxumen.

[ToaroroBka coobuienuii o 3aganHoi Teme: bpoyHoBckoe nBuxenue. Ponb siBinenus auddysuu B
YKU3HU PACTEHUH U JKUBOTHBIX. TPH COCTOSHUS BOJBI B IPUPOJE. 3aKOH BCEMUPHOTO TAroTeHus. Cuia
TSDKECTH Ha Apyrux miaHerax. [laccaxupckue naitnepsl. Tankepsl u cyxorpyssl. [IpoMbIciioBele cyaa.
Boennsie kopabnu. [Togsoausie noaku. Jlenokonsl. Cyna Ha BO3AYIIHONM MOTYIIKE U MOJIBOIHBIX
KPBUIBSIX.

Bo3moxHbIe uccienoBarenbckue NpoekThl: Poib cuiibl TpeHUs B MoeH »ku3HU. Cuila TpeHus U Be-
nocunen. Cuia TpeHus Ha KyxHe. Mcnonb3oBanue qupuskabdieit Bo BpeMs | 1 2 MupoBoii BOIH U B Halll
nHu. [lepcriekTuBa NCIOIB30BAaHUS HIIM OOPEUEHHOCTDh (M3TOTOBJICHHE MOJETH TUPHKAOIIS).
N3roroBneHre aBTOMaTHUECKOW MOMIKY JUIst nTULL. [TpoekT - u3roroBnenue poHTaHa ISl HIKOJIBI.
6.IloBTOpenune-4 4

8 kiacc
1. TensoBble siBjaeHusi (16 yacon)

Crpoenue BemiecTBa. TeruioBoe JBHKEHHE aTOMOB M MOJEKYNI. BpOyHOBCKOE JABHXXEHUE.
Huddysus. BzanmosericTBre yacTuil BemiecTBa. Moieian CTpOSHHUS Ta30B, KUIKOCTEH U TBEPIBIX TEN U
00BSICHEHHNE CBOMCTB BEI[ECTBA HA OCHOBE DTHUX MOJEIEHN.
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TenoBoe nBwxkenue. TemnoBoe paBHOBecue. Temmeparypa u ee usmepeHue. CBs3b
TEMIIEPATYPHI CO CPEJHEN CKOPOCTHIO TEIJIOBOIO Xa0TUYECKOTO JBUKCHHSI YACTHII.

Buytpennss sueprus. Pabora u teruonepenada kak criocoObl H3MEHEHUS! BHYTPEHHEH YHEPTuu
Tena. Buasl Temonepenayu: TEIUIONPOBOAHOCTb, KOHBEKIMs, H3Iy4eHHE. KoIM4ecTBO TEMIOTHI.
VYnaenbHas TEIUIOEMKOCTh. 3aKOH COXpAaHEHMs SHEprud B TEIUIOBBIX mporeccax. Heobparumocts
IIPOLIECCOB TEIUIONEPEIAUH.

Ucnapenue u konaencanusi. Haceimennsiii nap. Bnaxxnocts Boznyxa. Kunenue. 3aBUCUMOCTh
TEMIIEPAaTypbl KUIIEHUs OT JaBicHMs. 1lnaBnenue m kpucramnumsanus. YAeibHas TEIJIOTA ILIABICHHS U
napooOpa3zoBaHus. Y IeNbHas TEIUIOTa cropanus. Pacdyer konmdecTBa TEIUIOTH IPU TEIIOOOMEHE.

[Tpunuunsl paboTel TEIUIOBBIX jaBurareneil. [lapoBas TtypOuna. JlBuraTtenb BHYTPEHHETO
cropanus. PeaktuBnbiii nurarens. KIIJ] termoBoro asurarens. OObsACHEHHE YCTPOWCTBA M MPUHIUIIA
JeiicTBUs XonoauiIbHUKa. [IpeoOpazoBaHms SHEPIUU B TEIUIOBBIX MAaIIMHAX. JKOJIOTUYECKHE TPOOIEeMBI
VCIIOJIb30BaHUS TEIUIOBBIX MAIlIHH.

JleMoHcTpanum.

Huddy3us B razax u KUAKOCTAX. Mojenb XaoTHYECKOIro IBIMXKEHUS MoJekyld. Mopenb
OpoyHoBckoro aBumxeHus. CoxpaHeHne o0beMa KUIKOCTU IpU U3MEeHeHUuu Gopmbl cocyaa. CuemnieHue
CBHUHIIOBBIX LIWJIMHAPOB. [IpuHuun neiicrBus tepMomerpa. VM3meHeHne BHYTPEHHEHW DHEPruM Teja Ipu
COBepUIEHUH padOThl U IpU Teruionepenayde. TernaonpoBoJHOCTh pa3InYHbIX MaTepuanoB. KonBekuus B
KUAKOCTAX M raszax. Temonepenada mnyreM wusnydeHus. CpaBHEHHE YAENbHBIX TEIUIOEMKOCTEN
pa3inuHbIX BewecTB. SIBimeHne ucnapenus. Kunenue Boxbl. I1oCTOSHCTBO Temmeparypsl KUIIEHUS
KUJKOCTH.

SBneHust IulaBNeHUS W KpUcTauM3auuu. M3MepeHue BIaKHOCTH BO3AyXa IICUXPOMETPOM WM
TUTPOMETPOM. Y CTPOMCTBO YETHIPEXTAKTHOI'O JABUIaTeNsl BHYTPEHHEIO CropaHus. Y CTpONCTBO MapoOBOU
TypOUHBI

JIaGopaTOopHBIE€ OIIBITHI.

W3yuenue siBneHus TemoooMeHa. MccienoBaHue 3aBHCHMOCTH 00beMa ra3za OT JIABJICHUS MPU
IIOCTOSIHHOW TeMIiepatype. Mi3mepeHne BIa)KHOCTH BO31yXa.
JlaboparopHbie pabOTHI.
1. CpaBHeHue KOIMYECTBA TEIUIOTHI IPH CMEIIMBAHUM BOJbI PA3HON TEMIIEPATYPHI.
2. U3mepeHue yaenbHON TETJIOEMKOCTH TBEPAOTO Tea.

2.9nekTpuyeckue sipjenus (26 yacon)

OnexTpuzanuuss Tel.  OJJEKTpUUYeCKWd 3apsan. JIBa BHaa  DIIEKTpUYECKMX — 3apsoB.
B3aumoneiicTBue 3apsiioB. 3aKOH COXpaHEHUs JIEKTPUUECKOTO 3apsa.

Onexkrpuueckoe 1mosie. JleWcTBUE DIEKTPUYECKOrO MO HA  JJIEKTPUUYECKHE  3apsjibl.
[IpoBONHMKHN, IUANEKTPUKA M NOJYNPOBOAHUKH. I[IOCTOSHHBIM 3iIeKTpHYeCKUMM TOK. McTodyHMKM
NOCTOSIHHOTO ToKa. JlecTBust anexTpuueckoro Toka. Cuna Toka. HampsokeHuwe. OnekTpuuyeckoe
CONMpOTUBIIEHUE. DIeKTpuueckas uenb. 3akoH Owma g ydyacTKa DJIEKTPUYECKOM  IIETH.
[TocnenoBarenbHOEe M MapauieNbHOE COCIUHEHUs NMPOBOAHUKOB. PaboTa M MOIIHOCTH 3JIEKTPUYECKOTO
Toka. 3akoH Jlxoynsa-Jlenna. Hocutenu snekTpuyeckux 3apsAoB B MeTajlaX, IOJYINPOBOJHHUKAX,
aJIeKTpoauTax U razax. [lomynpoBonHukoBslie mpubopsl. OneIT Ipcreaa.

3.21eKTpOMATHUTHBIE ABJIeHHS (74aCOB)

MaruutHoe mnosie Toka. B3auMoJeiCTBUE NOCTOSHHBIX MAarHUTOB. MarHuTHoe Mose 3eMIIN.
OnekTpoMarHuT. JlelicTBME MarHMTHOTO TONs Ha MNPOBOAHMK ¢ TokoM. Cumia Awmmepa.
DneKTpoABUTaTENb. DIEKTPOMArHuTHOE pEle.

JleMoHcTpanum.

DnekTpusanus Ten. J{Ba poja 3JeKTPUYECKUX 3apsA/ioB. Y CTPOMCTBO U IEUCTBUE HIIEKTPOCKOIIA.
[TpoBOAHMKHN M M30JIATOPBI. DIIeKTpu3auus yepes BiausHue. [lepeHoc anekTpuyeckoro 3apsijia ¢ 0JHOTO
Tela Ha JApyroe. 3aKOH COXpaHEHHs DJIEKTPUUECKOro 3apsna. VICTOYHMKM MOCTOSHHOIO TOKAa.
CocraBiieHHe JIEKTPUYECKON LENU. DIEKTPUYECKUNA TOK B AJIEKTPOJIMTAX. DIIEKTPOIU3. DIEKTPUUECKAN

TOK B IMOJYIIPOBOJAHHUKAX. BHCKTpI/I‘-IGCKI/IC CBOMCTBaA MOJIYITIPOBOAHUKOB. QHCKTPI/I‘-IGCKI/Iﬁ pas3pdaa B radax.
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N3mepenne cuibl Toka ammnepmeTpoM. HaOmroneHune mOCTOSHCTBA CHIJIBI TOKA Ha Pa3HBIX Y4YacTKax
HEPa3BETBJICHHOM JIEKTPUUYECKON 1enu. M3MepeHnue CUiibl TOKa B Pa3BETBICHHOM JIEKTPUYECKON 1ETIH.
N3mepenne HampsbkeHUs BOJBTMETPOM. V3ydeHHe 3aBUCMMOCTH 3JEKTPUYECKOTO COMPOTUBIICHUS
MPOBOJIHUKA OT €ro JJIMHBI, TUIOLAAN MOMEPEYHOTO CEYEHUs U MaTepuana. Y IeIbHOE CONPOTUBIICHUE.
Peocrar m MarasuH conpoTtuBiaeHud. M3mepeHue HanpspKeHMM B ITOCIIEIOBATEIbHOM 3JIEKTPUYECKOU
Henu. 3aBUCUMOCTb CHUJIBI TOKa OT HANpsDKEHHMs Ha y4dacTKe 3JIeKTpuueckod nenu. OmbeIT IDpcrena.
MaruutHoe mone Toka. JleHcTBME MAarHMTHOIO TOJISI HAa TIPOBOJHUK C TOKOM. Y CTPOMCTBO
3JIEKTPOJIBUTATEIIS.

JlaGopaTopHBIE OIIBITHI.

HalGmronenue 35eKTpuueckoro B3auMoICUCTBHS Tell. ViccremoBanrue 3aBUCMMOCTH CHJTBI TOKa B
MPOBOJIHUKE OT HANPSHKEHUS HA €ro KOHIAX MpU TOCTOSHHOM CONpoTuBIeHUU. MccinenoBanue
3aBUCHMOCTH CHJIBI TOKAa B AJICKTPUYECKOW LIEHU OT CONPOTUBIICHUS MPHU MOCTOSHHOM HANpPSHKCHUU.
N3yuenue mnociaeaoBaTeIbHOTO COEIWHEHUS MNPOBOAHUKOB. V3ydeHue mnapaiienbHOT0 COEIUHEHUS
MPOBOJIHUKOB. M3yueHre 3aBUCUMOCTH 3JEKTPUUYECKOTO COMPOTUBJICHUS MPOBOJHUKA OT €ro JUIMHBI,
IJIOMIAJM TONEPEYHOr0 CEYEHHUs] U MaTepuala. YAeIbHOE CONPOTUBIICHHE. V3ydeHHEe 3JeKTPUUECKUX
CBOMCTB JKMAKOCTEW. WM3roTroBieHue TraJlbBAaHMYECKOTO JJieMeHTa. V3ydeHue B3aMMOJCHUCTBUSA
MOCTOSIHHBIX MarHuToB. MccinenoBaHue MarHUTHOTO MOJIsE MPSIMOTO IMPOBOJHUKA M KaTYLIKH C TOKOM,
JIEUCTBYS MarHUTHOTIO TOJISl HAa MPOBOJHUK ¢ TOKOM. McciienoBaHue sBiICHUS HAaMarHMYMBaHUS JKeJe3a.
N3yueHne npuHLMIIa JEUCTBUA 3JIEKTPOMArHUTHOIO pelIe.

JlabopaTopHbie paOOTHI.

W3mepeHue BIaXHOCTH BO3/yXa.

COopka AIEKTPUIECKOM LIeTH U U3MEPEHUE CHIIBI TOKA.

V3mepeHune HanpspKeHUS Ha Pa3iIMYHBIX YIaCTKAX AIEKTPHUUECKON ETIH.
PerynupoBka CHIIBI TOKa PEOCTaTOM.

W3mepenue conpoTUBICHHS TPOBOIHUKA IPH ITOMOIIN aMIIEPMETPa U BOJIBTMETPA.
N3mepenue paboThl 1 MOIITHOCTH 3JICKTPUYECKOTO TOKA.

COopKa 3JIeKTPOMarH|Ta ¥ UCIBITAHUE €T0 JICHCTBHSI.

10 N3yuyenne aneKTpU4ecKoro ABUraTelIs IOCTOSTHHOTO TOKa.

©ooN O~ W

4. CeroBble siBjenusi (11 gac)

Cer — anekTpomarHuTHas BoiHa. lIpsmonuHeliHoe pacnpocTpaHeHue cBera. OTpakeHuEe U
IpeoMJIeHUE cBeTa. 3aKOH oTpakeHus cera. [lnockoe 3epkano. JInnza. @okycHOE paccTOSTHUE JTUH3BI.
®opmyina 1uH3bL. OnTHYecKas cuia JIMH3bL. [71a3 kak ontudeckas cucreMa. OnTudeckue npudopsl.

JleMoHcTpanum.

Uctounuku cBera. IlpsMoninHeliHOe pacnpocTpaHEHHE CBeTa. 3aKOH OTpPaKeHHsl CBeTa.

N3obpaxenue B mimockoM 3epkaie. [Ipenomnenue ceera. Xoj nyueid B coOuparomied 1uH3e. XoJ1 Jyden B
pacceuBarorieit inze. [lonyueHune n3o0pakeHnii ¢ MOMOIIbIO JIMH3. [IpuHITUT ASHCTBUS MPOSKITMOHHOTO
anmapara u goroanmnapata. Moaens riasa.

JIaGopaTopHbIE OMBITHI.

N3yuenue sBieHMs pacnpocTpaHeHus cBera. VccneqoBaHue 3aBUCMMOCTH yIila OTPaKEHUsI OT
yria najaeHus cBeTta. lccienoBaHwe 3aBUCUMOCTH yIIa MPEJIOMIIEHMS OT yIyla MaJeHHUs CBeTa.
N3mepenne GoKyCHOTO pacCTOSTHUS COOMPAOIICH JINH3BI.

JlaGopaTopHbie paOOTHI.

11. TTony4yenue n300paXKEHUI C ITOMOIIBIO COOMPAOIIECH JTHH3HI.
XapakTepuCcTUKa JIEATeNbHOCTH yyallluxcs Ha ypokax (U3HKU

9 kJ1acc
1.3akoHbI B3auMoaeiicTBUs U ABH:KeHus TeJ (39 yaca)
MarepuanpHast Touka. Cuctema orcuera. [lepemenienue. CKOpoOCTh MPSIMOIUHEHHOTO PaB-
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HOMEPHOTO IBHKEHMUs. [IpAMOIMHEHOE paBHOYCKOPEHHOE IBUKEHNE. MTHOBEHHAs: CKOPOCTb.
Yckopenue, nepeMelieHue.

I'paduku 3aBUCUMOCTH KHHEMATUYECKUX BETUYMH OT BPEMEHU IIPU PABHOMEPHOM H PaBHO-
YCKOPEHHOM JIBH>)KECHHH.

OTHOCHUTENBHOCTh MEXAHUYECKOTO IBUKEHUS. | €OLIEHTpHYECcKas U FeIMOLIEHTPUYECKAsl CUC-
TeMbl Mupa. HepunanpHas cucreMa OTcueTa.

[IepBbiii, BTOpOM U TpeThii 3akoHbI Hpr0TOHA.

CBobonnoe nagenue. HeBecomocTs. 3akOH BCEMUPHOTO TATOTeHHsI. VICKyCCTBEHHBIE CITyTHU -
k1 3emiu. Mmnynbe. 3aKkoH coOXpaHEHUsI UMITYJIbCA.

PeakTuBHOE BUKEHHE.

JemoHncTpanuu.

OTHOCUTENBHOCTH ABHKEHUS. PaBHOYCKOpeHHOE BIKeHue. CBOOOAHOE Ma/ieHue Tel B
TpyOke Hptorona. HampaBneHue cCKopocTy pu paBHOMEPHOM JBM)KEHUU 110 OKPYKHOCTH. BTOpO# 3aKoH
Hprorona. Tperuii 3akoH HetoToHa. HeBecoMocTh. 3aK0H coOXpaHEHUs UMITyJIbca. PeakTuBHOE
JBUKECHUE.

JlaGopaTopHbie pabOTHI.

1. UccnenoBanue paBHOYCKOPEHHOTO IBKEHHS 0€3 Ha4aJIbHON CKOPOCTH.

2. U3mepenue yckopeHust CBOOOJHOTO MaIeHUSI.

2.MexaHu4eckue Kojedanus U BOJTHBI. 3BYK. (15 yacoB)

Konebarenbnoe npmwxenue. Konebanus rpysa Ha npyxkune. CBoboansie konedanus. Konebda-
TeJbHas cucTeMa. MasTHUK. AMIUTUTY/a, IEPUOJI, YacToTa Kosebanuid. (["apMonnyeckue kosedanus).
[IpeBparienre sHEepruu Npu KouedaTeIbHOM JIBIKEHUU. 3aTyXaromue KojaeOanus. BeiHyx-
neHnble konebanus. Pe3onanc.

Pacripoctpanenue konebanuii B ynpyrux cpenax. [IpogonsHelie u nmomnepevnsie BOIHbL. JmuHa
BOJIHBI. CBSI3b JUIMHBI BOJIHBI CO CKOPOCTBIO €€ PACIIPOCTPAHEHMSI U IEPUOAOM (YaCTOTOM).
3ByKoBbI€ BOJHBI. CKOpOCTh 3ByKa. BbicoTa, TeMOp U IpOMKOCTb 3BYKa. DX0. 3ByKOBOH pe-
30HaHC.

JlemoHcTpanuu.

Mexanunueckue konebanus. MexaHnueckue BOJIHbI. 3ByKOBBIE KoieOaHus. Y CIIOBUS pacipo-
CTpaHEHUs 3BYKa.

JlaGopaTtopHast padora.

3. UccnenoBanue 3aBUCUMOCTH Mepro/ia KoneOaHUil MPY>KUHHOTO MAasTHUKA OT MacChl rpy3a u
YKECTKOCTH MPYKUHBI.

4. UccnenoBaHue 3aBUCUMOCTH MEPHOAA U YaCTOThI CBOOOJHBIX KOJI€OAHUI HUTSIHOTO MasTHU-
Ka OT JUIMHBI HUTH.

3.27exkTpoMarHuTHoe noJie (23 yaca)

OnHOpOHOE U HEOJHOPOIHOE MarHUTHOE NoJie. HarpaBieHre Toka U HalpaBlIeHHE JIMHUN
ero MarautHoro noss. [IpaBuio 6ypaBuuka.

O6napyxeHnue MarauTHoOro nosis. [Ipasuio nesoit pyku. Maaykuys MarauTHoro nojs. Mar-
HUTHBIN I0TOK. OnbITEl Papajes. DNeKTpoMarHuTHas UHAYKIKs. Hanpasienne MHAYKIIMOHHOTO TOKA.
[IpaBuiio Jlenna. fIBnenne caMmOMHIYKIIMH.

[Tepemennsliii Tok. ['eneparop nepemenHoro Toka. [IpeoOpa3oBaHus 3HEPTUM B 3JIEKTPOTeHE-
paropax. Tpancdopmarop. [lepengada sneKTpUIECKO IHEPTUN HA PACCTOSHHE.
DNEKTPOMAarHuTHOE MoJj€e. DIEKTPOMAarHUTHbIE BOJHBL. CKOpPOCTh paclpoOCTpaHEHUsI dJIEK-
TPOMAarHUTHBIX BOJIH. BIusHUE 371€KTPOMarHUTHBIX U3Ty4YEHUI Ha )KUBbIE OPraHU3MBI.
Konnencarop. KonebarenbHbiit KoHTYp. [loyueHue anekTpoMarHuTHeIX kKosiebanuit. [Ipun-
UMbl PAIMOCBS3U U TEJIEBUICHUS.

DnexTpoMarHuTHas npupoaa ceera. [Ipenomnenue ceera. [lokasarens npenomienus. Juc-
nepcus cBera. TUIbl ONTHYECKUX CHeKTpoB. [lornomnienne n ucnyckanue cBeTa arToMaMu.
[IpoucxoxxaeHne TMHENUATBIX CIIEKTPOB.

JeMoHcTpanmu.

VY CeTpoicTBO KOHEHCATOPA. DHEPT U 3apsSKEHHOIO KOHAEHCATOpa. DJIEKTPOMarHuTHhIE KO-
nebanus. CBoiCTBa 3JIeKTPOMarHUTHBIX BOJH. [lucniepcus cera. [lonyuenue 6enoro ceera nmpu
CJI0)KEHHMH CBETA Pa3HBIX LIBETOB.

JlaGopaTopHbie pabOTHI.
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5. N3ydenue sABieHUs dJEKTPOMArHUTHON MHIYKLIUH.

6. HaGnronenue CrtonHoro M JIMHEHYaToro CIEeKTPOB UCITYCKAHUS.

4.CtpoeHue aToma 1 aToMHOrO0 siipa (19 yacoB)

PannoakTMBHOCTB Kak CBUIETENIHCTBO CIIOKHOTO CTPOSHHS aTOMOB.

Anbda-, 6eta-, ramma - usinyuenus. Onsitel Pesepdopna. SAnepnas moaens aroma. Pagnoax-

THUBHBIC ITPEBPALICHUA aTOMHBIX AICP. CoxpaHeHHe 3apsAaA0BOTO U MAaCCOBOI'O YUCEII ITPU AACPHBIX

peakiusix. MeTopl HaOMIOIEHUS U PETHCTPALIMY YACTHIL B SACPHOM (PHU3HKeE.
[IpoTronHo-HelTpoHHas Mozenb sapa. Dusnueckuil CMbICI 3aps10BOIO U MaCCOBOTO UHCEL.
N3oronsl. [lpaBuna cMmenenus. DHEprus CBSA3U YacTHULL B SPE.

Henenue saep ypana. Llennas peakuus. SnepHas sHepretuka. DKoJorudeckue npooaemMbl
pabOThl AaTOMHBIX 3JEKTPOCTAHIIUM.

Hosumerpus. [lepuoa nonypacnazga. 3aKoH paMoaKTUBHOTO pacmnaia. BnusHue panunoax-
TUBHBIX U3ITyYEHUH HA KUBBIC OPTraHU3MBI.

Tepmosinepnas peakuus. Uctounuku sHepruu CoiHIA U 3BE3/T.

JemoHncTpanuu.

Moguenb onbita Pesepdopna. Habmronenue TpekoB B kamepe Bunbcona. YcTpoiicTBo u aeii-
CTBUE CUETUYMKA MOHU3UPYIOLIUX YACTHII.

JlaGopaTopHbie pabOTHI.

7. N3yuenne neneHus siapa aroma ypaHa o (ortorpapuu TpeKkos.

8. M3yueHue TpeKoB 3apsKEHHBIX YACTHII [0 TOTOBBIM (poTorpadusim.

9. 3mepeHue ecTeCTBEHHOTO PAJHAIMOHHOTO (POHA TO3UMETPOM.

5.0006menue U moBropenue (6 4acos).
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3.TemaTu4eckoe MJIAHUPOBAHME

7 kaacc
Ne i/ Hassanue tembr KonuuectBo 41acoB
1 Beenenue 4
2 [TepBoHaYaNbHEBIE CBEICHHUSI O CTPOSHUU BEIIECTBA 6
3 BsaumoneiictBue Ten 20
4 JlaBneHue TBEPABIX TEJI, KUIKOCTEH U Ta30B 23
5 PaGora. MomHoCTh. DHEprusi. 13
6 [ToBTOpeHue 4
Hroro 70

8 Kkiacc
Ne i/t Hazsanue temebl KonnuectBo yacos
1 TenmoBeie SIBJICHUS 16
2 W3MmeHeHne arperaTHbIX COCTOSIHUN BEIIECTBa 10
3 DNEeKTPUYECKHUE SBIICHUS 26
4 DNEeKTPOMarHUTHBIE SBJICHUS 7
5 CBeToBbIE SBJICHUS 11
Hroro 70

9 ki1acc
Ne i/ Hassanue temebl KonnuectBo 4acos
1 3aKOHbI B3aHMOHeﬁCTBHﬂ 1 IBUXXCHUA TCII 39
5 Mexanuueckue Kone0aHus ¥ BOJIHBL. 3BYK 15
3 DNEeKTPOMarHuTHOE MOJIe 23
4 CtpoeHue aToMa U aTOMHOTO sJIpa 19
S O6o6iaroiiee MOBTOPEHKE Kypca 6
Hroro 102
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