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Pabouasi mporpamma «3aHumareiibHas (QU3MKa», COCTaBJIEHA HAa OCHOBAHUM
OPUMEPHOM MpOrpaMMbl  BHEYPOUHOW JesTelbHOCTH. HauvanpbHoe #  OCHOBHOE
obpaszosanue/ B.A. I'opckuit, A.A. Tumodees, J[.B. CmupHoB u ap.]; nmoa penakiueit
B.A. T'opckoro. — 2-e usza. - M. : Ilpocsewenue, 2011, - 111 crp., oTHOCUTCS K
porpaMmMme Io3HaBaTe/IbHOIO BK1/1a AEATEIbHOCTH, | YPOBHS, COLIMATBLHOIO HAIIPaBIEHUSI.

IIporpamma paccMOTpeHa Ha 3acellaHMM IeJaroruueckoro cosera ot 31 mas 2022 r.,
npoTokosa Ne 11

Mpencenarems 7 Lot ceetre L7
HOH{II/ICL d.1.0




IlosicHUTENbLHAS 3alIMCKA

Lesqb nporpaMmmel: GOpMHPOBAHUE YCTOMYMBBIX 3HAHUHU MO Kypcy (pu3HMKH, HEOOXOAMMBIX
JUIs TPUMEHEHUsS B MPAKTUYECKOM JEATEIbHOCTH, MOCTAHOBKHM OIBITOB, PELIEHUS 3aaad, Jyis
M3YUYEHUSl CMEXHBIX TUCLUIUINH, 7S IPOIOJIKEHH 00pa30BaHUsl.

3agaum nporpamMmet:

e UCNOJb30BAHUE HH(POPMAIMOHHBIX TEXHOJIOTMH JUISl peueHus 3aaad  (IoucKa
Heo0XoanMOo HHPOpMAaLIH, 0POPMIICHHUS PE3yIIBTATOB pabOTHI);

e (dopmupoBaHue yOEKICHHOCTH B IO3HABAEMOCTH OKPYXKAIOIIETO MHpa U
JIOCTOBEPHOCTU HAyYHBIX METOJOB €r0 U3y4EHUS;

e (QopmMupoBaHUE y ydallluXxcsd yMEHUU HaOMIOAaTh MPUPOIHBIC SIBICHUS U BBIOJIHATH
OMbITHl, JabopaTopHble pabOTBl M  SKCHEPUMEHTAJbHBIE  HCCIEJOBaHMUS C
HCII0JIb30BAaHUEM U3MEPUTEIbHBIX IPUOOPOB, IIUPOKO MPUMEHSEMBIX B IPAKTHUECKOM
KU3HU;

e ¢opMmupoBaHUE YOSKICHHOCTH B TO3HABAEMOCTH OKPYKAIOIIEro Mupa |
JIOCTOBEPHOCTU HAyYHBIX METOJIOB €r0 U3y4YeHHUS,;

e BOCIUTAHUE WHUIMATUBHOMW, OTBETCTBEHHOH, IEINECYCTPEMJICHHONW JIMYHOCTH,
yYMEIOIIeH MPUMEHSTh, TOTy4YEHHBIH 3HAHUS U YMEHUS B COOCTBEHHOM MpaKTHKeE.

[Iporpamma «DxcnepuMeHTaNbHasT (PU3MKa» OCHOBAHA Ha AKTUBHOW JEATEILHOCTU JIETEH,
HamlpaBJI€HHOW Ha 3apoXKJIEHUE, HAKOIUIEHUH, OCMBICIEHHE M HEKOTOPYI0 CHCTeMaTHU3alliio
¢buznueckoi nHpopmanuu.

JlanHasi —mporpaMma meJaroru4ecku IuejecoodpasHa, T.K. oOHa oOecneunBaer
Pa3HOCTOpPOHHEE M3yYeHHEPU3UKU, TIO3BOJISET UCIOIB30BaTh B MHAUBU/IYaJIbHOM MO3HABATEILHOM
OTIBITe PEOCHKA Pa3IMYHBIE COCTABIISIONINE €r0 CIIOCOOHOCTEH; OONbIIOe BHUMAHHUE YIACISICTCS
(OpPMHUPOBAHHIO HABBIKOB BBIMOJIHEHHUSI TBOPUECKUX M OSKCIEPUMEHTAIBHBIX paboT, pPELICHHIO
YITYOJIGHHBIX 3a7a4 110 (PU3HKE, YTO CIIOCOOCTBYET (DOPMUPOBAHHUIO Y OOYIAFOIIMXCS TPAKTUUECKHIX
1 UCCIIEI0BATEIBCKUX HABBIKOB.

Ilnanupyemble  pe3yiabTaTbl  OCBOEGHHSI NPOrpaMMbl  JIONOJHHUTEJIHLHOIO
oOpasoBaHusi «3aHuMarejbHasi (puU3MKa» (C HCMOJb30BAHHEM O000PYIOBAHMS
«Touka pocra») B 7-9 Kjaccax.

Peanuzanus mporpaMMbl CIOCOOCTBYET JTOCTHUKEHHIO CIEIYIONIUX Pe3yIbTaTOB:
JIn4HOCTHBIE:

B cdepe MTHUHOCTHBIX YHHUBEPCATHHBIX YUSOHBIX ACHCTBUIN yUAIITUXCS:

* yueOHO-TI03HABATEeIbHBI MHTEPEC K HOBOMY y4eOHOMY Marepuaiay U crocodam
pelIEHNs] HOBOM 3aJ1a4u;

* OpUEHTAIMSl Ha NOHMMAHUE MPUYHUH yCIi€Xa BO BHEYUYEOHOU NEATEIIbHOCTH, B TOM
YyyCcjle Ha CaMOaHalIW3 U CAMOKOHTPOJIb pe3yabTaTa, Ha aHalii3 COOTBETCTBUS
pe3yJIBTaTOB TPEOOBAHUSM KOHKPETHOM 3a]1a4H;

* CIMOCOOHOCTh K CaMOOIICHKE Ha OCHOBE KPUTEPHUEB YCIECIIHOCTH BHEY4YEOHOU
NEeATEeNbHOCTH;

Obyuarowuticsi ROIYYUM B03MONCHOCIL 018 POPMUPOBAHUSL.

* BHYTPEHHEH MO3MIIMU IIKOJbHHKA HA YpPOBHE MOJOKUTEIBHOTO OTHOILIECHUS K
IIKOJIe, TOHUMAaHUS HEOOXOJUMOCTH YYEHHUsS, BBIPAXKEHHOTO B MpeodiialaHuu
y4eOHO-1103HaBaTEIbHBIX MOTUBOB,;

* BRIPQKEHHOW YCTONYMBOMN yueOHO-TTO3HABATEIbHON MOTHBAIIUU YUCHUS;



* YCTOMYMBOIrO y4eOHO-TIO3HABATEIIbHOIO HHTEpPECa K HOBBIM OOIIMM crocobam
peleHus 3a1au.

MertanpeamerHbie:

B cdepe peryJasiTHBHBIX YHUBEPCAJIBHBIX YU€OHBIX JEHCTBUNA YUAILIUXCS:

* IUIAHAPOBaTh CBOM JIEMCTBHA B COOTBETCTBMM C IIOCTABICHHOM 3ajadel u
YCIIOBUSIMHU €€ pEaJIN3aliH, B TOM YUCJIE BO BHYTPEHHEM ILJIAHE;

* YUMTHIBaTh YCTAHOBJEHHBIC IMpaBUja B IUIAHUPOBAHMU M KOHTpoOJEe crocoda
peleHns;

* OCYLIECTBIIATh UTOTOBBIM U MOIIATOBBIN KOHTPOJIb 10 PE3YIBTATY;

* OIICHMBaTh MPAaBWIBHOCTH BBINIOJHEHUS [JEUCTBUS HAa YPOBHE aJEKBATHOU
PETPOCTIEKTUBHOM OLIECHKHM COOTBETCTBUS PE3yJbTAaTOB TPEOOBAHUSAM JAHHOM 3a/1auu
U 3aJJa4HOM 00JacTy;

* QJEKBaTHO BOCIPUHUMATh NPEMIOKEHUS M OLEHKY YYUTEJeH, TOBapUUIEH,
pOIMTENEN U APYTUX JIFOIEH;

* paznuyarh crnocod U pe3yabTar JeHCTBUS.

Obyuarowuticsi ROIYYUM B03MONCHOCNb HAYYUMCA!

* B COTPYIHUYECTBE C YUUTEJIEM CTaBUTh HOBbIE YUEOHbBIC 3a/1a4H;

* IPOSIBJIATH MO3HABATENIbHYIO HHUIIMATUBY B yU€OHOM COTPYIHUYECTBE;

* CaMOCTOATEJIbHO aJ€KBaTHO OLIEHMBATH IPABWIBHOCTbH BBIMOJHEHHS NIEUCTBUSA U
BHOCUTbH HEOOXOIUMbIE€ KOPPEKTHUBBI B HCIIOJHEHUE KaK MO XOAY €ro pealu3aliliu, TaK
U B KOHIIE JEHUCTBHUS.

B cdepe noznaBaTeibHbIX YHUBEPCATIbHBIX YUEOHBIX JEHCTBUN yUaILTUXCS:

* OCYILECTBIATH MOUCK HEOOXOAMMOW HMH(pOpPMALMU JJIsl BBIIOJIHEHUS] BHEYYEOHBIX
3aJlaHuii C MCTOJIb30BaHUEM YyUeOHOUM JTUTEpaTypbl U B OTKPHITOM UHPOPMAIMOHHOM
POCTPAHCTBE, SHIUKIONEANM, CIIPABOYHUKOB (BKIIIOUasl JEKTPOHHBIE, IIU(POBHIE),
KOHTPOJIUPYEMOM MTPOCTPAHCTBE

HNuTepHera;

* OCYIIECTBIIATH 3amuCh ((hHUKCaINi0) BHIOOPOUYHOM HMHGOPMAIUKA 00 OKPYKAroIIeM
MHUpE U 0 cebe caMOM, B TOM YHCIIe ¢ oMoIbio HHCTpymeHToB UKT;

* CTPOUTH COOOIICHUS, TPOEKTHI B YCTHOM M MUCbMEHHOU (hopMe;

* MPOBOJUTH CPABHEHUE U KIACCU(PHUKAIIMIO TIO 3aJaHHBIM KPUTEPHUSIM;

* YCTaHABJIMBATh IPUUMHHO-CJIEICTBEHHBIE CBS3U B H3y4aeMOM KpYre SIBJICHUI;

* CTPOUTH pACCYXKACHHS B (OpME CBS3U NPOCTHIX CYXIEHUI 00 00beKTe, €ro
CTPOCHHUH, CBOMCTBAX U CBS3SX;

Obyuarowuticsi ROIYYUM B03MONCHOCIb HAYYUMbCA!

* OCYIIECTBIATh PACIIUPEHHBIN MOMCK MH(GOPMAIMU C UCHOIB30BAHHEM PECYpPCOB
oubmuorek u cetn MHTEpHET;

* 3aMUChIBaTh, UKCUPOBATH HHPOPMAIIUIO 00 OKPYKAIOIIHUX SBICHUSX C TIOMOIIBIO
nactpymeHToB KT,

* OCO3HAHHO ¥ MPOU3BOJIBHO CTPOUTH COOOIIECHHUS B YCTHOM U MUCbMEHHOU hopme;

* OCYHIECTBIISITH BbIOOp Haunbonee 3(DPEKTUBHBIX CIOCOOOB peElIeHUs 3ajad B
3aBUCUMOCTH OT KOHKPETHBIX YCJIOBHIA;

* CTPOUTBH JIOTMYECKOE pACCYXKACHUE, BKIIOYAIOIIEE YCTAHOBICHHWE IPUYMHHO-
CIICICTBECHHBIX CBSI3CH;



* MOIYT BBIUTH Ha TEOPETUYECKUM YPOBEHb pEIICHUA 3a7ad: pELICHUE 10
OIPENCIICHHOMY IUIaHYy, BJIAJCHUE OCHOBHBIMM IIPUEMAMHU PELICHUs, OCO3HAHUA
JNEATENIbHOCTH [0 PELICHUIO 3a1a4u.

B cepe KOMMYHHMKATMBHBIX YHUBEPCAIbHBIX YUEOHBIX ACHUCTBUI yUalIuXcs:

* aJICKBATHO HCIIOJIb30BAaTh KOMMYHUKATUBHBIC, IIPEXKIE BCErO - PEUEBBIC, CPEICTBA
IUI pELICHUs pPa3jIuYHbIX KOMMYHUKATUBHBIX 3a1a4, CTPOUTb MOHOJIOTMYECKOE
COOOIIeHHEe, BIAJAETh IUATOTMYECKON (QOpMONl KOMMYHHUKAlUW, UCHONbB3Ys, B TOM
yuciie cpeactsa U uHcTpyMeHTbl MKT 1 gucTaHumoHHOro 001eH s,

* IOIyCKaTh BO3MOXKHOCTbB CYILIECTBOBAHMS Y JIIOACH PA3IMYHBIX TOYEK 3PEHUSA, B TOM
Ylclie HE COBMAJAIOMIMX C €ro COOCTBEHHOM, W OPUEHTUPOBATHCA HA MO3UIUIO
napTHepa B OOLIEHUHU U B3aUMOJEHCTBUU;

* YYNTBHIBATh Pa3Hble MHEHHUS U CTPEMUTHCS K KOOPAMHALMU PA3JIMYHBIX MO3ULIHNHI B
COTPYIHUYECTBE;

* popmynHrpoBaTh COOCTBEHHOE MHEHHUE U TTO3UIHIO;

* JIOTOBApUBATHCS U MPUXOAUTH K OOLIEMY PEIICHUIO0 B COBMECTHOM AESATENHHOCTH, B
TOM YHCJIE B CUTYallil CTOJIKHOBEHUS NHTEPECOB;

Obyyarowuticsi NOIYYUM 803MONACHOCHb HAYYUMBCAL:

* YYUTHIBaTh W KOOPIWHUPOBATH B COTPYIHHUYECTBE OTJIUYHBIE OT COOCTBEHHOM
MIO3ULMHU IPYTUX JIFONIEH;

* YUUTHIBATH Pa3Hble MHEHUS U MHTEPEChl U 000CHOBBIBATH COOCTBEHHYIO MO3UIIHIO;

* IOHUMAaTh OTHOCUTEIbHOCTh MHEHUN U MIOAXOA0B K PELICHHUIO ITPOOJIEMBI;

* APIrYMEHTHUPOBATh CBOKO IO3ULUIO U KOOPIUHUPOBATH €€ C MO3ULUAMU [TapTHEPOB B
COTPYIHHYECTBE IIPH BBIPAOOTKE OOILEr0 PELICHHsS] B COBMECTHON JESTENbHOCTH;

* 3a]1aBaTh BONPOCHI, HEOOXOAUMBIE JUIsl OpraHU3alMi COOCTBEHHON IESATEIbHOCTU U
COTPYAHUYECTBA C IIAPTHEPOM;

* OCYIIECTBJISITh B3aUMHBIA KOHTPOJIb M OKa3bIBATh B COTPYIHUYECTBE HEOOXOAUMYIO
B3aUMOIIOMOILIb.

IIpenmeTHBbIE:

- OPHUEHTHUPOBATHLCS B SABICHUAX U OOBEKTaX OKPYXKAIOIIEr0 MUPA, 3HaTh TPaHULIbl UX
IIPUMEHUMOCTH;

- TOHMMATh OIpeneieHUs] (QU3NYECKUX BEJIWYMH U IOMHHUTH OIpPENESIONIe
bopmysr;

- IOHUMATh KakuM (U3NYECKUM MPUHLHUIAM U 3aKOHAM MOAYMHSIOTCS T€ WM UHBIE
OOBEKTHI U SIBICHUS TPUPOADI;

- 3HaHHE€ MOJICJIM MTOMCKA PEIIeHUH AJIs 3a]1a4 1o (PU3HKE;

- 3HaTh TEOPETUYECKUE OCHOBBI MAaTEMAaTUKH.

- IPUMEYATh MOJIETH SIBJICHUI U O0OBEKTOB OKPY’KAIOILIET0 MHUPA;

- AaHAIM3UPOBATh YCIOBHE 3a/1a4H;

- iepepopMyIMpOBaTh U MOJIETIUPOBATh, 3AMEHATh UCXOAHYIO 3a/1a4y IPYTroOu;

- COCTABJISATS IUJIaH PEIICHUS;

- BBIJIBUT'aTh U MPOBEPATH NPEIAracMble JUIsl PEIIEHUS TUIIOTE3bI;

- BJIAJETb OCHOBHBIMM YMCTBEHHBIMH ONEPALUSAMH, COCTABISAIOIIMMHU TOUCK
pelleHus 3a1a4u.

Coaep:xanue nporpaMmmsl

7 Kkiace



Beenenme. Brognoe 3anstue. Llenu u 3amaun kypca. Texnuka 6e30mMacHOCTH.

PoJib 3KcniepuMeHTa B JKU3HH YeJI0BeKA.

Teopus: I3yunth OCHOBBI Teopuu mnorpemrHocted. [lorpemHocTd mnpsMbIX U
KOCBEHHBIX M3MEPEHUM, MaKCUMaJbHas MOTPEIIHOCTh KOCBEHHBIX MU3MEPEHUM, ydeT
MOTPEIIHOCTEN U3MEPEHHI Tpu nocTpoeHuu rpadgukos. Ilpencrapnenue pe3yiabTaToB
u3MepeHuit B popme Tabau u rpaduKoB.

Ilpakmuxa: OCHOBBl ~TEOPUU TOTPEHIHOCTEH MPUMEHSATh TIPU  BBIIOJIHEHUU
AKCIIEPUMEHTAJBHBIX  3aJa4,  MPaKTHYeCKHUX  paboT. (¢ HUCHOJIb30BaHHEM
odoopynoBanusi «Touka pocta»)

Xapaxmepucmuka 0CHOBHbIX 8UO08 0eSIMENbHOCIU.

[IpuBoauTh mTpUMEpPHl O0O0BEKTOB U3y4deHUs (QPui3nku (dpu3udeckue SBICHUS,
¢usznueckoe TeNo, BEUIeCTBO, (usmueckoe mnone). Habmogarb v aHaIW3UpOBAThH
buszndeckue sipneHust (GUKCUPOBATh UBMEHEHHUSI CBOMCTB 0OBEKTOB, CPABHUBATh UX U
0006mmarp). [lo3HAKOMUTBCS C JKCIIEPUMEHTAJIBHBIM METOJIOM HCCIEOBaHUS
npupoasl. COopka npuOOpPOB M KOHCTPYKIMK. Vcmonb30oBaHUE HW3MEPHUTEIBHBIX
npubopoB. BeimosHeHne 1abOpaTOPHBIX U MPAKTUYECKUX PabOT. JlmarHoctuka u
yCTpaHEHNE HEUCTIPABHOCTEH

npubopoB. BricTpanBaHue runoTe3 Ha OCHOBAHUHM UMEIOIINXCS TAHHBIX.

Mexanuka.

Teopus: PaBHOMEpHOE U HEpaBHOMEpHOE ABWKEeHHE. |paduueckoe mpencraBlieHUe
nBuxkeHus. PermenHue rpaguyeckux 3amad, pacyeT IMyTH M CpelHed CKOpPOCTH
HepaBHOMepHOTO JBkeHud. [loHsiTHe nHepIuu U HHepTHOCTH. LleHTpobexHas cua.
[Ipumenenue gaHHBIX GU3MUECKUX MOHATHHA B JKU3HENEATEIbHOCTH YenoBeka. Cuiia
YIPYTOCTH, CHUJIa TPEHHUS.

IIpakmuka: VccnegoBaHue 3aBUCUMOCTH CHWJIbl  YOPYTOCTH, BO3HHUKAIOLIEH B
Npy>XHHE, OT cTerneHu aedopManuu npykubl. Onpenenenne KodGPuimeHTa TpeHus
Ha TprOoMeTpe. (¢ HCIoIb30BaHeM o0opynoBanus «Touka pocTay)
HccnenoBanue 3aBUCUMOCTH CUJIbI TPEHHS OT CHJIBI HOPMAJIBHOTO JIaBJICHHUS.
Xapaxmepucmuka 0CHOBHbIX 8UO08 0eSIMENbHOCIIU.

Ananu3 Ttabmwui, rpadukoB, cxeM. [lonck oObsICHeHUs HAOIIOMACMBIM COOBITHSIM.
OmnpeneneHue CBONCTB MPUOOPOB MO YEpTEkKAM U MOIETSIM. AHAIU3 BOSHUKAIOIINX
mpoOIeMHBIX cuTyanuid. M3o0paxars cUCTEMY KOOPJIWHAT, BEIOMPATH TE€JO OTCYETA U
CBA3BIBaTh €ro C CHUCTEMOM KoopAuHar. Mcronb3oBaTh cCHCTEMY KOOPAWHAT Jis
M3YYCHHSI TPSIMOJIUHEWHOTO IBMXKeHUs Tena. COopka mMpuOOPOB M KOHCTPYKIIHA.
Hcnonb3oBaHre M3MEPUTENBHBIX MPUOOPOB. BeimoimHeHue mabOpaTOpHBIX U
MPAaKTHYECKUX padoT (¢ Hcmojib3oBaHueM oOopynoBanusi «Touka pocrta»).
JlmarHocTrka U yCcTpaHeHUE HEHCTPaBHOCTEW puOopoB. BeicTpanBanue runores3 Ha
OCHOBAaHMU UMEKIIHUXCA JaHHbIX. KOHCTpyupoBaHMEe UM MOJAEIHUPOBAHHUE.
BoinonHenue 3ajaHuil MO YCOBEPILIEHCTBOBAHUIO MpUOOpOB. Pa3paboTka HOBBIX
BapUaHTOB OMNbITOB. Pa3paboTka 1 mpoBepKa METOAMKHU 3KCIEPUMEHTAIbHON paOOTHI.
PaGora B Manbix rpynnax. AHaJU3UPYIOT, BBIOMpalOT U OOOCHOBBIBAIOT CBOE
pemrenne,  geucrtBud.  lIpencraBnenue  pe3ynbTaToB  NApHOW,  TPYNIOBOU
NEeATeNIbHOCTU. YuacThe€ B JUAJOre B COOTBETCTBUM C IMPaBHIAMH PEUYEBOIrO
MOBEJICHUSI.

I' mapocraruka.



Teopus: 3akon  Apxumena, 3axkoH Ilackans, ruapocratuyeckoe aBJIEHHUE,
COOOIIAIOIINECS COCY/IbI, THAPABINYECKUE MAITUHBI.

Ilpakmuxa: 3a0auyu. BHITAIIKMBAIOLIAsA CUJIA B PA3JMYHBIX CHUCTEMax; MpUOOpHI B
3aauax (CooOIaronIuecss COCYIbl, THAPABIMYECKUE MAIIWHBI, pblYarv, OJIOKH).
DKclepuMEHTAJIbHbIE 3aJJaHuUs

l)u3mepenue cuibl Apxumena, 2)U3MEpEeHHME MOMEHTA CHIIbI, JEHCTBYIOIIETO Ha
pbiuar, 3)uzMepeHue paboThl CUIIbl YIPYTOCTH NHpPHU THOABEME Ipy3a C MOMOUIBIO
MOJBMKHOTO WJIM HENOABMKHOTO OJIoKa.(C MCHOJIb30BAHHEM 000pPYI0BaHUS
«Touka pocra»)

Xapaxmepucmuka 0CHOBHBIX 8UO08 0esIMENbHOCIIU.

Ananuz Ttabnui, rpadukoB, cxeM. [louck oOBsICHEHUST HAOIIOMAEMBIM COOBITHSIM.
COopka mpuOOpoB M KOHCTpYKIMil. Mcnonp3oBaHue HM3MEpUTENBHBIX NPUOOPOB.
BrinonHenue 51abopaTOpHBIX M MPAKTHYECKUX paboT. J[MarHocTuka W ycTpaHEHUe
HEUCHpaBHOCTEN NpuOOpoB. BricTpamBaHue rumoTe3 Ha OCHOBAaHUU HMMEIOIIMXCS
nanubeix. KoHcTpyupoBanue wu MopenupoBaHue. PabGora B Manblx rpynmnax.
AHanu3UMpylOT, BHIOMpPAIOT U  OOOCHOBBIBAIOT CBOE  peIIEHUE, JEHCTBUS.
[IpencraBnenue pe3yapTaToB MapHOM, TrpymnmnoBoil aAestenbHocTU. [lomroroBka
COOOIICHH U IOKJIAI0B. YUacTHE B JUAJIOTe B COOTBETCTBUU C MPaBUJIAMHU PEUEBOTO
MOBE/ICHHUS.

Craruka.

Teopusa: brok. Ppruar. PaBHOBecHEe TBEPABIX TEJ. YCIOBUS paBHOBECHS. MOMEHT
cuinbl. IIpaBumo momenTtoB. Ilentp Tsxectn. HcecnegoBaHue — pa3iuyHBIX
MexaHnyeckux cucreM. KomOuHMpoOBaHHBIE 3371aU, UCTIONB3Ys YCIOBUS PAaBHOBECHS.

IIpakmuka: V3roToBieHne pabOTaIOIIEeH CUCTEMBI OJIOKOB.
Xapaxmepucmurka 0CHOBHbIX 8UO08 0eSIMENbHOCIIU.

Ananu3 Ttabmwui, rpadukoB, cxeM. [lonck oObsICHeHUs HAOIIOMACMBIM COOBITHSIM.
OmnpeneneHue CBONCTB MPUOOPOB MO YepTEkKaM U MOIETSIM. AHAJU3 BOSHUKAIOIINX
npoOiaeMHbIX  cuTyanuii.  HaGmromare — gedicTBUE  TPOCTBIX  MEXaHHU3MOB.
[lo3HakoMuTBhCS ¢ (U3UYECKONW MOJENbI0 «a0COMIOTHO TBEpAOE Teo». Pemath
3a/1aud Ha NpUMEHEHUE YCIoBus(IIpaBuiia) paBHOBeCHUs pbluara. [IpumeHaTs ycioBue
(mpaBUJIO) paBHOBECHs pblyara Jis  OOBSCHEHUS JEUCTBHS — Pa3IUYHBIX
WHCTPYMEHTOB, HWCIOJB3yeMBIX B TexXxHHKe U B ObiTy. COOpka mnpuOOpPOB H
KOHCTpyKuui.  Mcmomp3oBaHWE  WM3MEPUTEIBHBIX  MPUOOpPOB.  BrimomHeHue
71a00paTOPHBIX U MPAKTUYECKUX paldoT. J[narHocTuka u

YCTpaHEHHUE HEHCHpPaBHOCTEW MpuOOpoB. BeICTpamBaHWe TUNOTE3 HA OCHOBAHUU
MMEIoINXCA NTaHHbIX. KOHCTpyHpoBaHue U MOAEIMpPOBaHKE. BBINONHEHWE 3a1aHUi
M0 YCOBEPIICHCTBOBAHWIO MpuOOpoB. Pa3paboTka HOBBIX BapHUAaHTOB OIIBITOB.
Pa3paboTka u nmpoBepka METOJUKH IKCIIEPUMEHTATIBLHON pabOTHI.

PaGora B Manbix rpynnax. AHaJU3UPYIOT, BBIOMpalOT U OOOCHOBBIBAIOT CBOE
pemenne, geuctBud.  lIpencraBnenue  pe3ynbTaToB  NApPHOW,  TPYNIOBOU
nesrenpHocTH. [logroroBka cooOmenuii U goknaaoB. OCyIIECTBISIOT CaMOOIICHKY,



B3aMMOOICHKY ICATCIIbHOCTH. Yyactue B Auajiore B COOTBETCTBUU C ITpaBHJIaMU
pPEUYCBOIO IMOBCACHHA.

8 ki1ace

TensioBble ABJICHUA.

TermoBoe pacmmpenue Tei. [Iponeccsl miaBieHns U OTBEPACBAHUS, UCTIAPEHUS U
KoHJeHcauuu. Temnonepenaya. BiaxkHOCTh BO3/1yXa Ha pa3HbIX KOHTUHEHTAX.

Jemoncmpayuu: 1. Habmonenue TtasHus sbaa B Bojxe. 2. CKOpPOCTH HCHapeHus
pa3IUYHbIX KUJAKOCTEH. 3. TermnoBslie NBUraTeNn OyayIero.

Jlabopamopnvle pabomul (¢ HCMoOJb30BaHHeM odopynoBanust «Touka pocrax): 1.
N3menenust JyIMHBI Tejla IPU HarpeBaHUU U oxjiaxjaeHuu. 2. OtiuBka napaduHOBOTO
conaaruka. 3. HaGmionenue 3a miaBneHueM Jnpaa 4. OT 4yero 3aBUCUT CKOPOCTh
ucnapenus xxujkoctu? 5. Habmonenue TenionpoBOogHOCTH BOJBI U BO3yXa.

Xapakmepucmuka OCHOBHbBIX BUO0E OCSAMENbHOCHIL:

CamocrosTennbHO (OPMYIHUPYIOT TO3HABATENbHYIO 3aJady. YMEIOT C IOMOIIbIO
BOMPOCOB J00BIBaTh HEAOCTAIONIYI0 HH(pOpMaIuio. Micronb30BaHne W3MEPUTETBHBIX
npuOopoB. BeinonaHeHnne m1abopaTopHBIX W MPAKTUYECKUX paboT. J(marHoctuka u
yCTpaHEHHE HEUCHpaBHOCTEH NpuOOpoB. BricTpanBaHume runore3 Ha OCHOBAaHUU
UMEIOIINXCA TaHHbIX. KOHCTpyHpOBaHHE U MOAEIUPOBAHUE.

Brimonnenue 3amaHuii MO0 yCOBEPIIEHCTBOBAHMIO MpHOOpOB. Pa3zpaboTka HOBBIX
BapHAHTOB OMBITOB. Pa3paboTka 1 MpoBepKa METOAMKU IKCIIEPUMEHTAIbHON PabOThI.
PaGora B Manpix rpynmnax. AHAJIU3UPYIOT, BBIOMPAIOT U OOOCHOBBIBAIOT CBOE
peumienue,  aeuctBusA.  lIpencraBmeHue  pe3ynpTaroB  MAPHOM,  TPYIIIOBOM
NEATENbHOCTH. YUYacTHUE B IMAJIOTe B COOTBETCTBUH C MPAaBUIAMU PEUYEBOTO

IIOBEICHHUS.
dileKTpUYecKue SABJICHMUSI.

Muxkpomup. Mozaenu aroma, cymectoBasmune 10 Hayana XIX. Mcropus oTkpeiTus 1
JENCTBHS TaJbBaHUYECKOTO dieMeHTa. McTopus co3manust aIeKTpoGpOpHOM MaITHHEI.
OmnbiT Bonbra. DNeKTpuyecKuil TOK B 3JIEKTPOIUTAX.

Hemoncmpayuu.: (¢ ucmoanb3oBanneM odopynoBanus «Touka poctay)
1. Monenu aromoB. 2. ['anpBaHWYECKHUE DIIEMEHTHI. 3. DiekTpodopHOi
MamuHbl. 4. OneiTel Bonbsra u ['aapBanm.

Jlabopamopuvie pabomei: 1. Co3nanue raJbBaHUYCCKUX SJICMEHTOB U3 MOAPYIHBIX
CPEACTB. 2. DIEKTPUUECCKUMN TOK B JKHIKOCTAX CO3aHUS «30JI0TOTO KIIFOUMKA .

Xapakmepucmuka OCHOBHBIX BUJOB ACATCIBHOCTH:

VYhpaBnsiloT cBOEW MO3HABATEIbHOM M Y4YE€OHOM JI€SATEIbHOCTBIO TOCPEICTBOM
MOCTAaHOBKY LIEJIEH, TIITAHUPOBAHUSA, KOHTPOJISI, KOPPEKLUHA CBOUX JECUCTBUM U OLIEHKHU



ycrmemHocT ycBoeHusa. CpaBHUBAIOT CHOCOO W pe3yabTaT CBOMX JACHCTBHIA C
o0pa3LoM - JUCTOM comnpoBoXAeHUs. OOHapyKUBalOT OTKIOHEHHs. OOAYMBIBAIOT
NPUYUHBI OTKIIOHEHHH. OCYIIECTBISIOT CAMOKOHTPOIb

B3aMMOKOHTPOJb.  Mcronb3oBaHUME U3MEpPUTEIbHBIX MPUOOpPOB. BrinmonHeHue
1a00paTOPHBIX U MPAKTUUECKUX paldoT. JuarHocThKa U yCTpaHEHHWE HEUCIIPaBHOCTEN
npubopoB. BreicTpauBaHue THUMNOTE3 HA OCHOBAaHMM HMMEIOLUIUXCS  JTAHHBIX.
KoHncTpynpoBanue u MoIenupoBaHue.

3HCKTPOM3FHI/ITH])IC AABJICHUA.

MarautHoe T1IOJIE B BCIICCTBC. MaruutHass aHoManus. MarHuTHbIe 6ypI/I .
Pa?)HOBI/IIIHOCTI/I AJICKTPOUIMCPUTCIIBHBIX HpI/I60pOB. Pa3HOBI/II[HOCTI/I
BHeKTpOHBHFaTeHCﬁ.

Hemoncmpayuu (¢ ucmojib3oBaHueM  obopyroBanusi  «Touka  pocrta»): 1.
HarnsaHocTs nmoBeneHus BemecTs B MaruuTHoM nosie. 2. [Ipe3enranuu o

MarHUTHOM I10JI€ 3€MJIM M1 O MarHUTHBIX 6yp$IX. 3. I[GMOHCTpaIII/ISI pa3HOBI/I)1HOCTeﬁ
AJICKTPOU3MCEPUTCIIBHBIX HpI/I60pOB. 4, HaFJISIIIHOCTI) paSHOBHHHOCTCﬁ
3H€KTpO}IBHFaT€Heﬁ.

Jlabopamopnvie pabomwi: 1. HccrnenoBaHue pa3lIUYHBIX AJICKTPOU3MEPUTEITHHBIX
puOOpOB.

Xapaxmepucmuka OCHOBHbBIX BUO0E OCSAMENbHOCHIL:

VYIpaBisSioT CBOEH IMO3HABATENLHOW H YYeOHOW JEeATEIBHOCTHIO MOCPEICTBOM
MIOCTaHOBKH TIeJIeH, TUTAHUPOBAHUS, KOHTPOJISI, KOPPEKIIMH CBOUX JIEHCTBUI M OIICHKH
yCIIENTHOCTH ycBOeHWs. CpaBHUBAIOT CIOCOO W pPe3yJdbTaT CBOMX JACHCTBHHA C
o0pasloM - JUCTOM comnpoBoXAeHUsl. OOHapy)UBalOT OTKIOHEHHs. OOXYMBIBAIOT
NPUYUHBI OTKIIOHEHUH. OCYIIECTBISIOT CAMOKOHTPOIb U

B3aMMOKOHTPOJIb.
OnTnueckue ABJICHUA.

HcTouHrKH CBeTa: TEIUIOBBIE, JIIOMUHECIIEHTHBIE, MCKYCCTBEHHbIEC. M3roToBiieHHE
KaMepbl - OOCKypa H HCCIEAOBAaHHE M300paKEHUSI C TOMOIIBI0 MOJICIIH.
MHorokparHoe u300pa)keHUE MpeaIMeTa B HECKOJIbKUX IUIOCKMX 3epKajax.
N3rotoBUTh MEPHUCKOIl U C €r0 MOMOIINBIO MpoBecTH HaOmoaeHus. lIpaktudeckoe
HCIIOJIb30BaHUE BOTHYTHIX 3€pKall. 3pUTENIbHbIE HILTIO3UU, TOPOKIAEMbIE

npenomieHnemM cBera. Mupaxu. PasBurue BONOKOHHOW ontuku. lcmosb3oBanue
3aKOHOB CBETA B TEXHUKE.

Hemoncmpayuu(c ucnoib3oBaHueM odopynoBanusi «Touka poctay)
1. Paznuuynble uCTOYHUKH cBeTa. 2. 300paxeHue npeamera B HECKOJIbKUX

IJIOCKUX 3epkanax. 3. M3o0paxkeHue B BOTHYTHIX 3epkanax. 4. Hcnonb3oBaHue
BOJIOKOHHOW  ONTHUKW. 5. YcTpoiicTBO  (¢hoToammaparoB, KHHOIPOEKTOPOB,
KaJIEHJOCKOIIOB.



Jlabopamopnvie pabomwi: 1. W3rotoBieHue kamepbl - OOCKypa U HCCIEIOBaHUE
n300paxkeHus ¢ momomsio Moaenu. 2. [IpakTnyeckoe mpUMeHEHHE TIOCKUX 3epKall.
3. IlpakTHuecKoe HCIIONIB30BAaHUE BOTHYTHIX 3epkaj. 4. M3rotoBineHue mepuckomna u
HAOIONEHHUS C TIOMOIIBI0 MOJIEIH.

Xapakmepucmuka OCHOBHbBIX BUO0E 0esIMENbHOCHIL:

VYrpaBisitoT cBOEW MO3HABAaTEIbHOM M Y4eOHOU JIeSITEIBHOCTBIO TIOCPEICTBOM
IIOCTAaHOBKHU LIEJIEN, ITITAaHUPOBAHUS, KOHTPOJIsL, KOPPEKLUHA CBOUX JECUCTBUU U OLICHKHU
YCIEIIHOCTH yCBOCHMs. Bbiaensior u  (GOopMyaupyroT MO3HABATEIbHYIO LIEJb.
BbiaenstoT KOMWYECTBEHHbIE XapaKTEPUCTUKH OOBEKTOB, 3aJaHHBIE CJIOBAMHU.
IIprHMMAIOT ITO3HABATENIBHYIO LIEJIb U COXPAHSIOT €€ IIPY BBINOJIHEHUU

y‘le6HBIX HeﬁCTBHﬁ. Oco3HalT CBOU ﬂeﬁCTBHH. NMeroT HaBbIKU KOHCTPYKTUBHOI'O
O6H_ICHI/I$I B MAJIbIX T'PVYIIIAX.

Yes0BeKk U npupoaa

ABTOMAaTHKa B HallICH JKU3HH. HpI/IMepBI HCITOJIB30BaHUA aBTOMATHYCCKUX YCTpOﬁCTB
B HayKE, Ha IIPOU3BOACTBC U B 6BITy. Cpe}ICTBa CBiA3H. Pa;mo n TCICBUACHUC.
AJIBTepHaTI/IBHI)IC HCTOYHUKU ODHCPIrHUHU. BI/I)IBI BHGKTpOCTaHHHﬁ. HGO6XO)II/IMOCTB
OKOHOMHHU TIPpHUPOAHBIX PCECYpCOB W HCIIOIIB30BaAHUA, HOBBIX 3JKOJIOTMYHBIX H
0e30IMacHBIX TEXHOJIOTHIA. HayKa 1 0€30I1aCHOCTD J'IIOIIGI‘/’I.

Lemoncmpayuu: 1. hoTomarepuanbl ¥ ClalIbl 10 TEME.

Jlabopamopuvie pabomwi: 1.1I3ydeHue NeUCTBUH CpPEICTB CBS3H, paguo U
TEJIEBUCHUS.

XapaKmepucmuKa OCHOBHbBIX BUO0E OCAMENbHOCHIUL:

CamocTosATenbHO (OPMYITHPYIOT TIO3HABATEIBHYIO 3a7a4y. YMEIOT (WJIM Pa3BUBAIOT)
CITOCOOHOCTH C TTIOMOIIBIO BOITPOCOB JOOBIBATH HETOCTAIONTYO0 HH(POPMAITHIO.

9 kJ1acce
Kunemaruka

Crioco6bl onricaHusi MexaHn4deckoro apmkenus. Cuctema orcyera. [Ipsmonuuerinoe
nerkeHue. [IpsamonrnHeHOe paBHOMEPHOE IBUKEHHE MO IUIOCKOCTHU. [lepemenienne
U CKOPOCTh IPH PABHOMEPHOM IMPSIMOJIMHEWHOM JBHXEHUHU II0 IUIOCKOCTH.
OtHocutenbHOCTh ABWKEHUS. CroxeHwe ABWKeHUW. [IpuHIMI HE3aBHCUMOCTHU
nBwxkeHuid. KpuBonuHeitHoe nBukeHue. J|BrkeHue Tenna, OpOIIeHHOTO Mo YoM K
TOpU30HTY. PaBHOMEPHOE NBMKEHHE IO OKPYKHOCTH. YIIIOBasi CKOpocTh. Ilepuon u
yacTtora BpaiieHusi. CKopocThb

1 YCKOPEHHE NPHU PABHOMEPHOM JIBUKEHHH MO OKPYKHOCTH.
Jlabopamopnule pabomvi(c ncnoib3oBannemM odopynoBanus «Touka pocray):
N3yuenue nBH>XeHHs] CBOOOHO MAJAIOIIETo Tea.

N3ydyeHune 1BUKEHUS MO OKPYKHOCTH.



IIpumepnvle memvl NPOEKMHBIX U UCCTIE008AMENLCKUX PADOM:

OrnpeneneHue CKOPOCTH PaBHOMEPHOTO JIBMXKCHUS MPHU UCIIOJIIB30BaHUM TPEHAXKepa
«OeroBasi JOPOXKKa».

HcTopuueckas pPEKOHCTPYKIHS ONBITOB lajmwies IO ONPEeACICHUI0 YCKOPSHUS
CBOOOIHOTO IMAJICHUS TEJL.

[TpuHIMIIBI pabOTHI MPUOOPOB SISl U3MEPEHUS CKOPOCTEN M YCKOPEHU.
[IprmeHeHue cBOOOAHOIO MaeHUs ISl U3MEPEHUS PEaKIIUU YeJIOBEKa.
Pacuet TpaekTopuu ABMKEHMS ITepCcOHaXeH paccka3os P.Pacmo.

Xapaxmepucmuka OCHOBHBIX 8U008 OesAmelbHOCMU: YTEHUE U OOCYXJIeHHE TEKCTa
cTareil MHTEpHEeT-callToB, OOCY)XIEHHE OKJIAaJ0B W NPE3EHTAlUW, COCTaBICHHE U
pelieHue 3aaa4, o0cyxaeHne cnocoooB peenus (moaroroska k OI'D o pusuke).

JAnnamuka

Nuepunanbabie cuctemsbl orcuera. Cuia. 3akoHbl HbroToHa. J[BHkeHuME Tena mon
NEUCTBUEM HECKOJbKUX CHJI. JIBM)KEHME CHCTEMBI CBSI3aHHbIX Tell. JMHamuka
PABHOMEPHOTO JIBM>KEHUSI MaTepualibHOW TOYKH 1O OKpYyKHOCTHU. Kitaccel cui. 3akoH
BCEMUPHOIO TArOTeHUs. [[BUykeHue 1iaHeT. IcKyCCTBEHHbIE CITyTHUKH.

ConuneuHnas cucrema. Mcropust pa3Butus npeacraBieHuid o Beenennoi. CTpoeHue u
sBoroLIMA Beenennoi.

Jlabopamopnule pabomvi(c Mcoab30BaHneM odopyaoBanus «Touka pocTay):

N3mepenne wmacchl Tejda C UCHOJIB30BAHMEM BEKTOPHOIO DPA3JOXKEHHUS CHIIBI.
N3ydyeHne KUHEMATUKH M AWHAMUKH PaBHOYCKOPEHHOTO NBI)KCHHS (HA TpHUMeEpe
MamuHbl ATByza). M 3ydeHue TpeHus CKOJIbKEHUS.

HpuMeprze memysl NPOEKNIHLIX U UCC1e008amelbCKux pa60m:

Hctopuueckass pekOHCTPYKUUs oONbITOB KyloHa M AMOHTOHA IO OIPEAEICHUIO
BEJINYMHBI CUJIbI TPEHUS CKOJIb)KEHHUSI. [IepBble MCKYCCTBEHHBIE CIYTHUKU 3E€MJIH.

Kak ominuaroTcss MexaHH4eCcKHe MPOLIECChl Ha 3eMile OT MEXaHUUYECKUX MPOLECCOB B
kocMoce? Tena Conneunoit cuctembl. OTKPBITHS HA KOHUYHKE TIEpa.

Xapakmepucmuka OCHOBHbIX U008 OesmeNlbHOCmU: YTEHUE U OOCYXICHHE TEKCTa
cTaTeii MHTEPHET-CAUTOB, OOCYXXIEHHE IOKJIAI0B W IPE3CHTAIINN, COCTABICHHE H
penieHne 3aaa4, 00CyXaeHue crmocoOoB pemieHus (moaroroka k OI'D no dusuke).

NMmnyabe. 3aK0H cOXpaHeHUS] HMITYJIbCA

Nmnynsc. W3MeHeHue uMMynbca MarepuaibHOW Touku. CucrtemMa Ten. 3akoH
COXpPaHEHUS UMITYJIbCA.

HpuMeprle memysl NPOEKNIHLbIX U UCC1e008aAMENbCKUX pCl60l’I’l.’

PeaxtuBHoe nBuwkenne B mpupone. PaccnemoBanme JITII ¢ momombro 3akoHa
COXpPaHEHUS UMITYJIbCA.



Xapaxmepucmuka OCHOBHbIX 6U008 OesmeNbHOCmU: YTeHUEe U O0OCYKICHHE TEKCTa
CTaTeil MHTEPHET-CalTOB, OOCYXKICHHE IOKIIAJO0B W MPE3CHTAIUH, COCTABICHHE W
penieHue 3aaa4, oocyxaeHue cnocodon pemieHus (moaroroska k OI'D o ¢uzuke).

Craruka

PaBHoBecue Tema. MoMEHT cuibl. YCIOBHS paBHOBecUs TBepAoro rtena. I[Ipocrteie
MEXaHU3MBI.

Jlabopamopnule pabomvi(c ncnoib3oBannemM odopynoBanus «Touka pocray):
OnpeneneHue EHTPOB MacC Pa3IUYHbBIX TeJl (TPH Crocooa).
IIpumepnvle memvi NPOEKMHBIX U UCCIE008AMENLCKUX PADOM:

[IpumeHeHne mpoCThIX MEXaHU3MOB B CTPOUTEIBCTBE: OT 3€MIJISIHKU 10 HeOocKpeoba.
HccnenoBanne KOHCTPYKIIMM BEJIOCUIIEA.

Xapaxmepucmuka OCHOBHbIX 6U008 OeamelbHOCMU: YTEHUE U OOCYXJCHHE TEKCTa
cTaTell MHTEPHET-CAUTOB, OOCYXJEHHE IOKJIAI0B W TPE3CHTAIlUN, COCTaBICHHE H
perieHure 3aaa4, oocyxaeHue cnocodor pemieHus (moaroroska k OI'D o ¢pusuke).

MexanndecKkue KoJ1e0aHUs M BOJHBI

Mexannueckue koiebanus. IlpeoOpasoBaHue HSHEPruM TpPU  MEXaHUYECKHUX
KoseOanusX. MaremaTuuecKuil U NMpyKUHHBIN MasTHUKA. CBOOOMIHBIE, 3aTyXaronmue
U BBIHYXKJIEHHbIE KojieOaHusi. Pe3oHanc. MexaHnuuyeckue BONHBL. J[JTMHA U CKOPOCTH
BOJIHBI. 3BYK.

Jlabopamopnule pabomvi(c ucnmoab30BaHneM odopyroBanus «Touka pocTay):
N3yueHue KonebaHuit HUTSHOTO MasTHUKA.
TIpumepnvie memovl NPOEKMHBIX U UCCIEO0BAMETLCKUX PAOOM.:

CrpyHHBIE My3bIKalIbHbIE MHCTpYMEHTHI. KoneOaTenbHble CHCTEMBI B TMPUPOAE U
TEXHUKE.

Xapakmepucmuka OCHOBHbIX 8UO08 OeamelbHOCmU: YTEHUE U OOCYXKICHHE TEKCTa
cTaTeii MHTEPHET-CAUTOB, OOCYXXIEHHE IOKJIAI0B W IPE3CHTAIIMN, COCTABICHHE H
penieHue 3aaa4, 00CyXaeHue crnoco6oB pemieHus (moaroroka k OI'D no dusuke).

DJIeKTPOMATrHUTHBIE KOJIeOAHUSA U BOJIHBI

[lepemennsbiii snekTpuueckuii Tok. KomeOarenmbHbIli KOHTYp. BBIHYXIEHHBIE W
cBobomHBIe DM Konmebanusi. DM BOJHBI U UX CBOMCTBA.

le/lMeprle memysl NPOEKNIHbIX U uccie008amenbCKux pa60m.‘

[lpuHuunel paguocBa3W W TeneBuleHUs. BnusHue OM u3lydyeHUN Ha IKUBbBIC
opranu3mbl. M3rotoBiieHne yCTaHOBKH JJ1s1 JEMOHCTPALUK ONBITOB 10 OMUI.

OnekrpomarHutHoe u3itydeHue CBY-neun. Mctopuueckass peKOHCTPYKLHS OIBITOB
Awmrepa.



Xapaxmepucmuka OCHOBHLIX 6U008 OesmeNbHOCmU: YTeHUEe U 00CYKICHHE TEeKCTa
CTaTeil MHTEPHET-CalTOB, OOCYXKICHHE IOKIIAJO0B W MPE3CHTAIUH, COCTABICHHE W
penieHue 3aaa4, o0CcyxaeHue crnocoooB pemieHus (moaroroka k OI'D no gusuke).

OnTuka

Hcrounukn cBera. /[leiicTBusi cBeTra. 3aKOH MPSAMOJIMHEHHOIO PACHpOCTPAHEHUS
CBETa. 3aKOH OoTpa)keHus cBeTa. [locTpoeHne n300paxeHni B INIOCKOM 3€pKajie.

3aKkoH TPETOMJIEHUS] CBETAa HA IUIOCKOM T'paHULE ABYX OAHOPOJHBIX IMPO3PAYHBIX
cpen. Ilpemomsienue cBera B mnpusme. Jlucmepcus cBera. fIBIeHHE TTOIHOIO
BHyTpeHHero otpaxkeHus. Jluuzwl. Tonkme nuH3bL. I[locTpoeHune wuz00pakeHUM,
CO3/1aBa€MbIX TOHKMMH JInH3aMu. [1a3 u 3perue. OnTuyeckue mpuoopsI.

Jlabopamopnule pabomvi(c McoNb30BaHNEeM 06opynoBanus «Touka pocTa»):
DKCIepUMEHTAJIbHAsA MPOBEPKA 3aKOHA OTPAKEHUS CBETA.

N3mepenne nokazaresns npeoMIICHUS BOJIbI.

N3mepenue HoKyCHOTO pacCTOsIHUSL COOMpPAIOIIEh JTUH3HI.

IIpumeprvie memvl NPOESKMHBIX U UCCIE008AMENLCKUX PAOOM.!

HcTopus uccnenoBaHusi CBETOBBIX SIBICHUIA.

Hctopuueckasi peKOHCTPYKIUA Tesieckona [ anumes.

H3roroBiieHue KaJeuaocKorna.

Xapaxmepucmuka OCHOBHbBIX 6U008 OeamelbHOCMU: YTEHUE U OOCYXICHHE TEeKCTa
cTaTeil MHTEPHET-CAUTOB, OOCYXXJEHHE IOKJIAI0B W IPE3CHTAIIMN, COCTABICHHE H
pelnieHue 3a1a4, o0CyxaeHne crnoco0oB pemrenus (moarotoska Kk OI'D no ¢usuke).

DuU3uKa aTOMAa U aTOMHOI'0 s1/Apa

Crpoenue aroma. [Toronienre u ucnyckanue cBeta atoMamMu. ONTUYECKUE CIIEKTPBI.
Onwitel  Pezepdopma. Ilnmanerapnas momens aroma. CTpoeHHWE aTOMHOTO Siapa.
3apsi10BO€ M MAacCOBOE YMCiia. SInepHble CUIIbl. DHEPTUsl CBA3U aTOMHBIX s/iep. 3aKOH
paanoakTuBHOTO pacmana. Anbga- u O6era-pacnaasl. [IpaBuna cmemienus. SnepHeie
peakuuu. Jlenenue u cunte3 saep. fAnepHas sHepretuka. VCTOYHMKM >HEpruu
Connna wu 3Be3n. Peructpauusi siiepHbIX H3MydYeHH. BiusHHEe paguoakTUBHBIX
M3ITYy4eHU Ha KUBbIE OpraHu3Mbl. Jlozumerpus. DKomorudeckue MpoOIeMBbI
SAIEPHON DHEPIETUKHU.

IIpumepnvle memvi NPOEKMHBIX U UCCIE008AMENLCKUX PADOM.:
Hctopus nzyuenus aroma.
Namepenne KIIJI conHevHoit 6arapen.

HeBI/II[I/IMBIC H3JIYYCHHUA B CIICKTPC HAIPpCThIX TCII.



Xapaxmepucmuka OCHOBHLIX 6U008 OesmeNbHOCmU: YTeHUEe U O0OCYKICHHE TEKCTa
CTaTeil MHTEPHET-CalTOB, OOCYXKICHHE IOKIIAJO0B W MPE3CHTAIUH, COCTABICHHE W
penieHue 3aaa4, oocyxaeHue cnocodon pemieHus (moaroroska k OI'D o ¢uzuke).

®opMbI Opranu3anuy 00pa3oBaTe1bLHOIO Mpouecca:
- TPYIIIOBAs;

- UHIMBUYyaJIbHAS;

- (pponTaTBHAS.

Benymmue TexHosnorum:

I/ICHOJIBSYIOTCSI QJICMCHTBI CJICAYIOIINX TEXHOJIOTUH: MMPOCKTHAs, HpO6J'IeMHOI‘O
O6y‘{eHI/I$I, I/IH(i)OpMaHI/IOHHO-KOMMYHI/IKaL[I/IOHHaSI, KpUTHUYCCKOTO MBIIJICHUWA,
HpO6JI€MHOI‘O auajora, urpoBasl.

OcHOBHBIE METOIBI PA0OTHI HA YPOKe:

Be}IyIIII/IMI/I MCTOdAaMH O6yIICHI/I$I ABJIAKOTCA: I'L’:lCTI/ItlHO-l'IOI/ICKOBOI\/JI, MECTOL
MAaTeMaTU4ICCKOTO MOACIIUMPOBAHUA, aKCUOMATHUYECKUI MECTO.

DopMbI KOHTPOJIA:
Tak kak 3TOT Kypc BISETCS JONOIHUTEIbHBIM, TO OTMETKA B OajljlaX HE CTaBUTCSL.

yanHﬁCH YUUTCsA OLICHUBATDH cebs u APYrux caM, 4TO IMO3BOJIACT pa3BUBATh YMCHUA
caMoOaHalJIu3a H CHOCO6CTBy€T Pa3sBUTHUIO CaMOCTOATCIBHOCTHU, KakK CBOﬁCTBy
JIMYHOCTH YyYalICTOCAd. BrisBnenue MMPOMCIKYTOUYHBIX MW KOHCYHLIX PC3YIIbTATOB
Ydamuruxcs MpOuCXoaAuT 9YC€PE3 IMMPAKTUUCCKYIO ACATCIIBHOCTD, 3aYCTHLIC pa6OTBII

* TeMaTH4ecKas moJ0O0pKa 3a/a4 pa3jIMdHOr0 YPOBHS CIOKHOCTHU C MPEACTaBICHUEM
pPa3HbIX METOAOB PEIICHHS] B BUIC TEKCTOBOr0 JTOKYMEHTA, Mpe3eHTaluu, (-
AaHMMALMHU, BUAEOPOTHKA Wik WED - cTpaHMIbI (caiita)

* BBICTABKa MIPOEKTOB, IPE3CHTALIUN;

* JIEMOHCTpAIMsI 3KCIEPUMEHTA, KAaYECTBEHHOM 3aJaull C KAYECTBEHHBIM (YCTHBIM
WU B BUJE MPUIOKEHHUS, B TOM 4YHCIE, IPE3CHTalMel) ONMHUCaHUEM Ipoliecca Ha
3aHATHH, (PEeCTUBAJIE IKCIEPUMEHTOB; (DU3NUECKUE OIUMITHAIBI.

KasienpapHo-teMaTnuyeckoe IJIiaHMpoOBaHue 7 KJIacc

Ne Hara Tema ypoxka Hcnonb3oBanue MPUMEYAHH
/1l | IPOBEACHUS 000py1oBaHMs LIEeHTpa | €
eCTeCTBEeHHOHAYYHOH U
TeXHOJIOTHYeCKOI
HaIpaBJICHHOCTel
«Touxka pocra»

Ilnan ‘ dakT

1. Beeaenue (14)

1 ‘ ‘ ‘ BBognoe 3ansarTue. Llenu u 3agaun Komneroreproe




kypca. TexHuka 6e30MacHOCTH.

‘ o0opymoBaHUe

2. Posib 3KCIIEPUMEHTA B KU3HH Yes10BeKa (34)

Cucrema eIMHUIL, TIOHSATHE O KommberorepHoe
2 MPSIMBIX U KOCBEHHBIX U3MEPEHUSIX o0opymoBaHUe
DU3NYECKUN IKCTIEPUMEHT. O6GopynoBaHue s
Bunel puzrueckoro 3KCrepuMeHTa. JIEMOHCTpAIUH
[MorpemHocTs U3Mepenus. Bupt
MOTrPeIIHOCTEN u3MepeHus. Pacuér
3 MOrPEITHOCTH U3MEPEHHSI.
JlaGopaTopHas pabora O6opynoBaHue st
«M3mepenre 00beMa TBEPOrO nmabopaTopHBIX padoT U
tenay. [IpaBuna opopmieHus YUEHUYECKHUX OIBITOB
4 71a00paTOPHOI PadOTHI.
3. Mexanuka (8u4)
PaBHOMepHOE u HepaBHOMepHOE | O6opymoBaHUE s
) JIBUKEHUS. nmabopaTopHBIX paboT U
I'paduueckoe npescrapieHne YHCHHYCCKHX OIIBITOB
6 JBUKEHHS. (Ha 6a3e KOMILJIEKTOB
st OI'9)
Pemenne rpaduueckux 3amad,
pacyer nyTu U CpeTHEd CKOPOCTH
7 HEPaBHOMEPHOT'O JIBHIKCHHMSI.
[ToHsITHEe MHEPIIUU ¥ HHEPTHOCTH.
8 LenTpobOexHas cuia..
9 Cwia yrpyrocTs, cujia TPSHHsI O06opymoBaHHE IS
1ab0opaTOpHBIX paboT u
JlaGoparopHuast pabora patop P
YYEHHYECKHX  OITBITOB
«HccnemoBanne 3aBUCUMOCTH
CUJIBI OCTH, BOSHUKAIOLIEH B (ra Oase iommexTos
yrpyr ’ n st OI'9)
MPYXXHHE, OT CTENEeHH JieopMaIiu
10 TIPYXKHHBD.
JlaGoparopHast pabora
«Omnpenenenne k03¢ hunreHTa
11 TPEHHS Ha TPUOOMETPE.
JlaGoparopHast pabora O6opynoBaHune ams
«MccnenoBanue 3aBUCHMOCTH nmabopaToOpHBIX paboT 1
CHJIBI TPEHHS OT CHITBI YYEHUYECKHX OITBITOB
12 HOPMAJIBHOTO JaBIICHIISD.
4. I'uapocraruka (12y4)
13 [InorrOCTE. 3amaua maps ['epona O6opynoBaHue ams
Pernrenvie 3a1a4 moBbIMNEHHON AEMOHCTpALlNH
CIIOKHOCTH Ha pacdeT IUIOTHOCTH
14 BEILIECTBA.
Pemenne 3aa4 noBEIIIEHHOMN O6opynoBaHue st
15 CIIO)KHOCTH JIEMOHCTpanui
JlaBiieHue )KUJIKOCTH U ra3a. 3aKoH
16 ITackans
17 Coo0matromyecs: CoCcy/mpbl.
JlaGopartopHas pabora ObopynoBanue 1yis
18 «M3roroBnenne Monenu GOHTaHAY Na00paTOpPHBIX paboT H
YYEHUYECKHX  OITBITOB
JlabopatopHas pabora (Ha ©0a3e KOMILJIEKTOB
19 «MzroroBnenne Mmonenu OHTaHA»




3akoH Ilackans. J/lapnenue B ns OI'D
KHUJIKOCTAX W razax.
'mapaBnuueckie MalInHbL
20 Coo0Imaronecs CoCy/bl.
BriTankuBaromas cuna. 3akoH ObopynoBanue ISt
21 Apxumena. JIEMOHCTpAIIUA
JlaGopaTopHas pabora O6opynoBaHue st
«BpIsicCHEHHE yCIIOBHSI TIJIAaBAHMSI TEID». 71a00paTOPHBIX PadoT U
22 YYEHUYECKUX OIBITOB
bnok 3anau Ha 3akoH Ilackans, ObopynoBanue JUIsL
23 3aKOH ApXuMena. JIEMOHCTpALUH
bnox 3agau Ha 3akon Ilackans,
24 3aKOH ApXuUMena.
5. Craruka (10u4)
broxk. Peraar. OO6opymnoBanue Jyist
25 JIEMOHCTpAIM I
PaBHoBecue TBepABIX Ten. MoMEHT
26 cubl. I IpaBuino MOMEHTOB.
enTp Tsoxectu. UccnemoBanmue O6opymoBaHue IS
27 Ppa3InuYHBIX MEXAaHUYECKUX CUCTEM JIEMOHCTpaLN
KomOuamMpoBanHbIe 3a/1a4Hy,
28 HCIIOJIB3Ys YCIIOBUS PABHOBECHSI.
KomOuamMpoBanHbIe 3a/1a4H,
29 HCIIOJIB3YS YCIOBUS PAaBHOBECHS
JlaGoparopHast pabora O06opymoBaHHE IS
«M3roroBieHune padboraroniei nabopaToOpHBIX paboT U
cucTeMsbl 0110KkoB». OdopMmieHne YICHUYECKHUX OIBITOB
30 paboTHI. (Ha 0a3e KOMILIEKTOB
Pa6ora nag mpoextoM «bmokn». s O3
JlaGoparopHast pabora
«M3roroBieHune paboraromiei
31 CHCTEMBI OJIOKOBY.
JlaGoparopHast pabora O6opynoBaHue ams
«M3roroBieHune padboraromnieh nabopaToOpHBIX paboT 1
32 CHCTEMBI OJIOKOBY. YUECHHYECKHX OTBITOB
Odopmiienue paboTHI. Kommerorepaoe
33 o0opymoBaHue
34 3amuTa IpoeKTOoB.
KanengapHo-Ttemaruyeckoe IJIaHMpPoBaHue § Kiace
Ne Hara Tema ypoxka Hcnonb3oBanue MPUMEYAHH
/T | TIpOBEIEHUS o0opynoBaHus HeHTPa | €
ILian | ®akrt €CTeCTBEHHOHAYYHOH 1
TeXHOJIOrH4YeCKOM
HanpaBJIeHHOCTel
«Touxka pocra»
1. Beeaenue (14)
BBognoe 3anstue. Llenu u 3anaun Komnerorepnoe
1 Kypca. Texnuka Oe300acHOCTH. obopynoBaHue

2. TensioBble siBjaenus (12 4)




Pasnoobpasue TemnoBbix sBieHUi. | KommbroTepHOe
2 TenoBoe pacupeHue Te. obopynoBaHue
JlabopatopHas pabora OGopynoBanue s
«VI3MeHEeHus UTHHBI Tefa MPH nabopaTopHbIX paboT u
3 HarpeBaHUM U OXJIAXKICHUNY. YUEHUYECKHUX OMBITOB
Teronepenaya HaOmonenve OGopynoBaHue JUTSI
TCIJIOIIPOBOAHOCTH BOABI U I[CMOHCTpaHI/II\/'I
4 BO3/yXa.
JlaGopaTopHas pabora O6opynoBaHue st
«M3mepenue yaeabHou 71a00paTOPHBIX PadoT U
TEIIOEMKOCTH Ppas3iInIHbIX YUCHHUYCCKUX OIIBITOB
5 BEIIIECTBY. (Ha 6a3e KOMIUIEKTOB JIJIs
ILaBieHue u oTBEpJEBAHHUE. ors
JlabopatopHas pabora «OTiIMBKa
6 napa(uHOBOIO COJJATHKAY
JlaGopaTopHas pabora O6opynoBaHue st
«HaOmroienue 3a miaBjIeHUEM nmabopaTopHBIX paboT u
7 Jbaa» YUYCHHUYCCKUX OIIBITOB
Pemrenye onmMImaaHeIX 3a1a4d Ha O6opymoBaHue IS
8 ypaBHEHHUE TEIIOBOro OaaHca JIEMOHCTpAI I
Pemrenye onuMImmaHeIX 3a1a4 Ha O6opymnoBaHue IS
9 pacyér TEIUIOBBIX MPOIIECCOB JIEMOHCTpAI I
10 Jlaboparopust KpucTaiorpaguu.
Hcmapenue u KOHICHCAITHS. O06opymoBaHHE IS
11 JIEMOHCTPAITAHA
CocraB atmMochepsl, O6opymoBaHue ISt
HaOJIOZICHUE Tepexoa JIEMOHCTpAIH
HEHACBIICHHBIX M1aPOB B
12 HACBIIIICHHBIE.
BraxHOoCTh BO3IyXa Ha pa3HBIX O6opynoBaHue ams
13 KOHTHHEHTaX JIEMOHCTpAIH
3. DaekTpuyeckue siBjieHus (84)
Mukpomup. Monenu aroma, O6opynoBanue TUTS
14 cymiecTBoBaBIre 10 Hadana XIX JIEMOHCTpanui
Hctopus OTKpBITUS U IEHCTBUS KommbrorepHoe
15 raJbBaHUYECKOTO IIEMEHTa o0opymoBaHue
Ucropust cozpanus smexTpodopHOn
16 MaIIHBI
OmnbiTel Bonbra. Onekrpuueckuii Tok | KommnerorepHoe
17 B DJIEKTPOJIUATAX. o0opymoBaHue
Pemenune onumnuagHeIx 3a1a4d Ha O6opynoBaHue ams
18 3aKOHBI TOCTOSTHHOTO TOKA JIEMOHCTpAIU T
Habnrofenue 3aBUCUMOCTH O0opynoBanue Jyis
COMPOTUBJICHUS MPOBOJHUKA OT JIEMOHCTpANU i
19 TeMITepaTypHhI.
JlaGoparopHas pabora ObopynoBanue yis
«OnpeneneHue CTOUMOCTH nabopaTopHBIX paboT U
H3PacXOIOBAaHHOM AJIEKTPOIHEPTUU YYEHUYECKHX  OIBITOB
10 MOIIHOCTH NOTPEOUTENS U 110 (Ha 6a3e KOMIUIEKTOB ISt
20 CUETUHKY» oro
Pemenve omummuanHeix 3amad Ha | OOoOpymoBaHHE JUTST
21 TEIIOBOE JICHCTBUE TOKA JIEMOHCTpAIUi




4. JyeKTpOMarHuTHole siBjaenus (34)

OJNEKTPOMArHUTHBIC SBJICHUS. O6opynoBaHue st
22 ONEKTPOU3MEPUTEIbHBIC TIPUOOPHI. JIEMOHCTpAIUH
MaruutHas aHoManus. Marautaele | OOOpyIOBaHUE JIIs
23 Oypu JEMOHCTpaLni
PasnoBugnocTtu
24 SJIEKTPONIBUTATEIIEH.
5. OnTuyeckue sipiaenus (74)
HcTouHuky cBeTa: TEIJIOBHIE, O6GopynoBaHue JUTSI
25 JIFOMUHECLIEHTHBIE JIEMOHCTpALUH
OKcrepuMeHT HaOMIoeH e,
MHorokpaTrHoe U300paxeHue
MPEAMETa B HECKOIBKHUX MIIOCKUX
26 3epKaax.
MBroToBUTH MIEPUCKOI U C €T0 O6opymnoBanue Jyist
27 MIOMOIIILIO TTPOBECTH HAOIOACHUS JIEMOHCTpAIIAN
IIpakTrueckoe UCIIONb30BaHNE O6opymoBaHue IS
28 BOTHYTBIX 3epKal JIEMOHCTPAITANA
3puTENbHBIE WILTIO3NH, O6opynoBanue JUTST
[TOPOXKIaeMbIC MTPETOMIICHUEM JIEMOHCTpALUH
29 cBera. Mupaxu.
30 Pa3BuTHe BOIOKOHHOH ONTHKH
Hcnonp3oBanne 3aKOHOB CBETA B
31 TEXHUKE
6. HesoBexk u mpupoaa (44)
32 1. Asromarnka B Hamreii xu3Hy . | KOMIIbIOTEpHOE
obopymoBanue
33 2. Pamuo 1 TeNeBHICHHE
3. AnbTepHATHBHBIC HCTOYHHKH
4. suepruu. Busp
34 3JIEKTPOCTAHLINI
5. Hayka ceromus. Hayka n
35 0€30MMacHOCTh JTFOICH.
KanengapHo-Ttemaruyeckoe IJIaHMpPoOBaHue 9 Kiace
Ne Hata Tema ypoxka Hcnonb3oBanne MIPUMEYaHU
/T | TIpOBEIEHUS o0opy1oBaHus HeHTpa | €
€CTeCTBEeHHOHAYYHOH U
TeXHOJIOrH4eCKOM
HalpaBJIeHHOCTel
«Touka pocra»
aan | ®akr
1. BBenenue (14)
BBonHoe 3ansarue. llenu u 3anaun KomnrerorepHoe
1 Kypca. TexHruka 6e30macHOCTH. o0opymnoBaHue
2. Kunemaruka (7 4)
CriocoOsblI onucaHus ObopynoBanue 1yis
2 MEXaHUYECKOTO JIBUKECHUS JIEMOHCTpAIUi
[IpsimonuHeliHOE paBHOMEPHOE ObopynoBanue s
JBUKEHUE 1O II0CKoCcTU? CMOTpst JIEMOHCTpaLUi
3 W3 KaKO TOYKM HAOIOAATh




OTHOCHUTENFHOCTD IBUKEHHUS. ObopynoBanue st

4 CroxeHue IBYKEHUH. JIEMOHCTPALMI
Jlabopamopuvie pabomoi: OGopynoBanue st
«W3yueHne nBuxKeHHsI CBOOOTHO nabopaTopHBIX paboT u
najgarouiero tenay, «Msydenue YUEHUYECKHUX OMBITOB

5 JBIKEHUS TeJa M0 OKPY>KHOCTH
Kak u xyga monerena BUIIHEBas ObopynoBanue st
koctouka? Pacuer Tpackropun JEMOHCTpaLni
JIBU>KEHUS TEN U TIEPCOHAXKEN

6 pacckazoB P.Pacis o Mionxaysene
Ucropuueckasi peKOHCTPYKIUS ObopynoBanue st
onbIToB ["anmies 1o onpeneneHun o JIEMOHCTpAIi

7 YCKOpEHHUS g.
Onpeznenenrie CKOPOCTH O6opynoBanue ams
PaBHOMEPHOTO JABYIKEHUS TIPU JIEMOHCTpAIi
UCIIONIb30BAaHUH TPEHAXKepa «Oerosas

8 JIOPOXKKAY.

3. Iunamuka (84)

Cuina Bonu, cuiia yOex IeHHs! UiH O6opynoBanue ams

9 cuia - pu3ndecKkas BelHIrnHa? JIEMOHCTpAI I
Jlabopamopuas paboma: O6opynoBaHue st

10 «M3mMepenre Macchl Tema» nmabopaTopHBIX paboT U
JIBr>keHwue Tena moj ASMCTBUEM YHCHHYCCKHX OIIBITOB

11 HECKOIBKUX CHJI
JIBrKeHUE CHCTEMBI CBSI3aHHBIX TeJ O6opynoBanue ams

12 JIEMOHCTpAI I
Jlabopamopuwie pabomwl: «A3ydenne | OOOpymoBaHUE IS
TPEHUS CKOITBKEHUS» nmabopaTopHBIX paboT u

13 YYEHUYECKHX OIBITOB
Junamuka paBHOMepHOTO ABMXeHUs | OOopymoBaHUE IS

14 10 OKPY>KHOCTH JIEMOHCTPAIIHHA
Ucropwus pazsutus npencrasiennit o | OdopynoBaHue IS

15 Bcenennoit. ComHeunas cucrema. JIEMOHCTPAIIAHA
OTKpHITHS Ha KOHYHKE TIepa. O6opynoBaHue ams
IlepBbie HCKYCCTBEHHBIE CIYTHUKHU JIEMOHCTpaLnn

16 3emu.

4, UMmyJibe. 3aKOH cOXpaHeHHus1 uMIyJabea (34)

17 Kaxk BBl siXTy HazoBeTe... Kommerorepaoe

18 PeakTHBHOE JABMIKEHUE B IPUPOJIC. obopynoBauue
PaccnenoBanue ATII ¢ nomorisko KomnerorepHoe

19 3aKOHA COXPaHEHUS MMITYIbCa o0opymoBaHue

5. Craruka (24)
Jlabopamopuas paboma: ObopynoBanue s
«Ormpenenenne MeHTPoB Macc nabopaTOpHEIX padoT u

20 Pa3TUYHBIX Tel (TPH croco0a)» YYEHUYECKHX OITBITOB
[Ipumenenue npocTeix MexaHU3MoOB B | KommbrorepHOe
CTPOUTENBCTBE: OT 3EMJISTHKH JI0 obopynoBaHue

21 HeOockpebda

6. Mexann4yeckue kosie0anus U BOJHBI (34)

22 Bupl MasTHUKOB U X KoNeOaHUN ObopynoBanue [yis

23 Yro nepeHocuT BosHa? AEMOHCTpALNH




KonebarenbHple CHCTEMBI B mnpupoae

24 U TEXHUKE

7. DAeKTpPOMATHUTHBbIE KOJIe0AHUS U BOJHBI (24)
OkcrnepruMeHTalbHas Komnbrorepnoe

25 IpoBepKaBoMCTB OM BOJH. obopynoBaHue
Hccenenosanue 31eKTpOMAarHUTHOTO KommrorepHoe

26 nznydenust CBU-nieun obopynoBaHue

8. Ontuka (44)
. IsroroBiieHne Monenu Kommroreproe

27 KaJiefJoCcKora. 00opynoBaHUE
DKcTepuMeHTaIbHaS nposepka | OGopymoBaHUE IS

28 3aKOHA OTPaXKEHHsI CBETA. JIEMOHCTpAIH
Jlabopamopuas paboma: O6opynoBaHue st
«M3mepenune mokazaTens nmabopaTopHBIX paboT u

29 MIPEJIOMIICHHUST BOJIBDY YUEHUYECKHUX OIBITOB
Kax otnmraarorcst mokazatenu O6opymnoBanue Jyist

30 MPETOMIICHHUS] IIBETHOTO CTEKIIA JIEMOHCTpAI I

9. ®u3uka aToMa U aTOMHOTr0 sipa (44)
[Mornomenne u wucnyckanue cBera | KommbrorepHoe

31 toMamu. ONITUYECKNE CIIEKTPHI. obopymoBaHue

32 Wsmepenue KIIJ conteuroii Gatapen | KOMIBIOTEpHOE
Bimmsuaue paanoOaKTUBHBIX 060pyHOBaHHe

33 M3IyYEHHH Ha )KUBBIC OpPraHU3MbI
Crioco0sI 3a1uTh! OT

34 PaJMOaKTUBHBIX U3ITy4CHHUH




