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MNOACHUTEJIbBHASA 3AIINCKA

Pabowas mporpamma mo ¢usMke Ans ydammxcs 7A Kiacca COCTaBlieHa B COOTBETCTBUM € TpeOoOBaHUAMH (DeAepabHOTO KOMIIOHEHTa
rOCyJapCTBEHHOTO CTaHAAapTa OCHOBHOTO OOIEro 0Opa3oBaHMsl ¢ y4€TOM MPUMEPHOM MPOrpaMMbl OCHOBHOTO 00111ero 00pa3oBaHus N0 (hU3MKE.
Hopmartuhyto 0a3y asns pa3paboTku paboueit mporpaMmsbl IPEICTaBISIFOT TOKYMEHTHI:

- ®enepanbHblii 3aKk0H 0T 29.12.2012 1. Ne 273-D3 «O6 obOpazoanuu B Poccuiickoit @denepanumny;

- Ilpukaz MunucrepctBa obOpazoBanus Poccuiickori ®Deneparuu ot 05.03.2004 r. Ne 1089 «®DenepanbHblii KOMIIOHEHT TOCYIapCTBEHHBIX

00pa3oBaTeNbHBIX CTAaHIAPTOB OOIIETO 0Opa30BAHUSY;

- [Ipuxa3z Munucrepcta odpazoBanusi Poccuiickoit @enepanuu ot 09.03.2004 r. Nel312 «DenepanbHblii 6a3UCHBINA YIeOHBINH TUIaH ¥ IPUMEPHBIE

yueOHbIe MJIaHbl JUIst 00pa30BaTeNbHBIX yupexaeHuil Poccuiickoit deneparyy, peanu3yromux MporpaMMbl 00IIero 00pa3oBaHus»

- IIpukaz MunuctepcTBa obOpa3oBanusi U Hayku Poccuiickoit ®eneparmu ot 31.03.2014 Ne 253 «OO6 yrBepkaeHuU (eneparbHOTO MepeyHs

Y4eOHHUKOB, PEKOMEHIYEMBIX K HCIIOJIB30BAHUIO TMPH peau3allii MMEIOIIMX TOCYIapCTBEHHYIO aKKpPEAUTAIMIO 00pa3oBaTeIbHBIX MPOTpaMM

HAYaJIbHOTO O0IIEro, OCHOBHOTO OOIIEro, CPeTHEro 00IIero 0Opa3oBaHUs.

- Ilpuka3z MunucrepctBa obpazoBanusi u Hayku Poccuiickoit @eneparuu ot 08.06.2015 1. Ne 576 "O BHecenuun usmenenuii B @I yueOHUKOB,

PEKOMEHIYeMBbIX K HCIIOJIb30BAaHHIO TMPH pPEATH3alUU HMMEIOMIUX TOCYIAPCTBEHHYIO aKKpPEAMTAIMI0 O00pa3oBaTeNbHBIX MPOTPAMM HAYaIbHOTO

o011ero, OCHOBHOTO 0OIIero, cpenHero oOmiero oOpa3oBaHMs, YTBEP)KICHHBIM mHpukazoM MuHHCTepcTBa oOpa3oBaHuMs W Hayku Poccuiickoii

®enepaunu ot 31 mapra 2014 rona Ne 253"

- IloctanoBnenue I'71aBHOrO rocyiapcTBEHHOro caHutapHoro Bpada Poccuiickoit @eneparnuu ot 29.12.2010 r. Ne 189 (pea. Ot 25.12.2013) «O6
yrBepxkaeaun  CanlluH  2.4.2.2821-10 «CaHMTapHO-3IUAEMHUOJIOTUUECKHE TpeOOBaHUS K YCIOBMSIM UM OpraHu3anuud oOydeHus B
00111€00pa30BaTENbHBIX YUPESIKICHUAXY;

Pabouast mporpamma cocraBiieHa Ha OCHOBe MporpamMMbl «®@wusuka. 7-9 xin.» aBropoB E.M. 'yrHuk, A.B. TlepbllikuH, OMyO0JIMKOBAaHHOW B

COOpHHKE IPOrpaMM Jijis 00I1eo0pa3oBaTeIbHbIX yupekaeHui. Pusuka. Actporomus. 7-11 ki. / coct. B.A. Kopoun, B.A. OpiioB. — 2-¢ u31.,
crepeoturr. — M.: Jlpoda, 2009. — 334, [2] c.

Pabouas mporpamMmma oprueHTHpPOBaHA HA UCTIONB30BaHue yueOHuKa: [lepeimkua A.B. @usnka. 7 ki. : y4el. s o0uieo0pa3oBar. YupekIeHUui
/ A.B. TlepblikuH. — 2-¢ u3J., crepeotun. — M. : JIpoda, 2014. — 221, [3] ¢.: ni.

N3yyenne pu3NKH B paMKaX OCHOBHOI'0 00111ero 00pa3oBaHys HANPABJICHO HA JOCTUKEHHE CIeYIOLIHUX 1eeil:
® OCBOCHHME 3HAHUU O TEIUIOBBIX, dJICKTPOMArHUTHBIX U KBAHTOBBIX SIBJICHUSX, BEIMUYMHAX, XapaKTEPU3YIOLIUX JTU SIBJICHU, 3aKOHAX, KOTOPBIM
OHHM TIOJUUHSIOTCSI, 0 METOJ[aX HAYYHOTO MMO3HAHMS PUPOABI U (GOPMUPOBAHHE HAa STOH OCHOBE NPEACTABICHUN O (PU3MUECKON KapTHHE MUPAa;
® OBJAJCHHEC YMEHHWSIMH MPOBOJUTH HAOIMIOACHUS TPUPOAHBIX SIBJICHUH, OMHMCHIBATH M 000OMIATh pe3yiabTaThl HAOIIOAECHUH, HMCIOIB30BAThH
IIPOCTBIE U3MEPUTENIbHBIE PUOOPHI [Tl U3YYEHUS (PU3NUECKUX SIBJICHU; IPEACTABIATh PE3yIbTaThl HAOIIOACHUN UM U3MEPEHUM C TOMOLIBIO
Tabnui, rpauKOB W BBIBIATH HAa OSTOW OCHOBE OJMITMPUYECKHE 3aBUCHMOCTH; MPHUMEHSTH IOJTyYEHHBIE 3HAHUS ISl OOBSACHEHHS
pa3sHOOOpa3HBIX MPHUPOHBIX SIBICHUH M MPOIECCOB, MPUHIIUIIOB JECHCTBHUS BaAKHEWITNX TEXHHUECKUX YCTPOMCTB, ISl peHICHUs (HU3NIECKUX
3a1ad4;



® pa3BUTHE MO3HABATEIBHBIX HHTEPECOB, MHTEIUIEKTYAIbHBIX M TBOPUYECKHX CIIOCOOHOCTEH B MPOIIECCEe PELICHHUS WHTEUIEKTYaTbHBIX MPOOIeM,
3a]a4 ¥ BBITIOJIHEHUS SKCIIEPUMEHTAIBHBIX MCCIEIOBAaHHUN; CIOCOOHOCTH K CaMOCTOATEIBHOMY NPUOOPETEHUIO0 HOBBIX 3HAHHMU MO (PU3HKE B
COOTBETCTBUU C KU3HEHHBIMH NTOTPEOHOCTSIMU U UHTEPECAMU;

e BOCHHUTaHUE YOEXJIEHHOCTH B IO3HABAEMOCTH OKPYKAIOLIEro MHpa, B HEOOXOJMMOCTH Pa3yMHOI'O MCIIOJIb30BaHUS JOCTH)KEHUN HAyKH U
TEXHOJIOTUU JUIsl JAJIbHEUIIEr0 pa3BUTHUS YEJIOBEUYECKOIo OOLIECTBA, YBAKEHUS K TBOPLAM HAYKHM M TEXHMKH; OTHOIIEHUS K (PU3MKE KaK K
AIIEMEHTY O0IIEUeIOBEUECKOM KyIbTYPHI;

® [pPUMEHEHUE MOJIYYECHHbIX 3HAHUM U YMEHUN JJIs pEelIeHUs] IPAKTUUECKUX 3a/1a4 TOBCEIHEBHOM JKU3HM, JUIs 0OecrieueHnst 0€301acHOCTH.

Mecrto npeamera B yueOHOM IJIaHe JIMIesi: KOJI-BO YacoB B roj — 68, HejenbHas Harpy3ka — 2 yaca, B TOM YHMCJIE€ KOJ-BO YacOB JJISl IIPOBEICHUS

KOHTPOJIBHBIX paboT — 4 yaca, mabopatopHbix paboT — 10 gacos.

YYEBHO-TEMATHUYECKHAM ILJIAH

Kou-
Tema 50 Conepxane JlesTenbHOCTh yHamuxcs (3HaHUSI U YMEHUS )
HACOR MIPY U3yICHUH TEMbI
[TpenMeT 1 MeTOBI UBHUKH. 3HaTh ONpeNeNCHHs, TOHATH: CoJepX)aHue (PU3NUIECKONW HaAyKH;
DKCIIepUMEHTAIBHBIN METO ] U3YICHHUS (busnyuecKue SBICHUS; BEMIECTBO; TENIO0; HAOIIOJCHUS U ONBITHI,  UX
npupoael. M3mepenue paznuuust; GU3NIecKue BEeITUIHHBI; PU3NIECKUE TIPUOOPBIL.
(U3HYECKUX BEITUYMH. YMeTh: HCMONB30BaTh (U3WYECKUE MPHOOPH W H3MEPUTEITHHBIC
Benenue 4 [TorpemraocTs m3mepenus. O600meHne WHCTPYMEHTBI I U3MEpPEHHS (PU3UYECKUX BEIMYUH; IOJTB30BATHCS
PE3yIBTATOB IKCTIEPUMEHTA. MEH3YPKOW; BBIYHUCIATH I[EHY JCNeHUs IIKalbl; IOTPENTHOCTh
Jlabopamopnuas paboma: U3MEpEeHUH.
1. OnpeneneHue 1eHbI IeICHUS
M3MEPUTENILHOTO Mpudopa.
'umoTe3a 0 TUCKPETHOM CTPOCHHUH BEIECTBA. NMeTp mnpeiacTaBieHHE O MOJEKYJISIPHOM CTPOEGHUHM BEIIECTBA,
Moutekyibl. HermpepbIBHOCTh B XaOTHYHOCTH JBUKCHHUH, O B3aHMOJICHCTBHHM MOJICKYJT, O 3aBUCHMOCTH CKOPOCTH
TepBoHayanbH JIBUYKCHISI YaCTHII BEIECTRA. JBUKCHHSI MOJICKYJT OT TEMIIepaTypbl, O TOM, YTO B3aUMOJICHCTBUE
Be CBOJICHIS O Huddysus. bpoyHoBckoe aBmkenne. Moaenu MOJIEKYJI OIpPEJENsIeT COCTOSHUE BEIECTBA.
- 6 rasa, W/IKOCTH 1 TBEPJOTO TeNa. 3HaTh ompeseNieHus], MOHATHI: MOJICKYJIa BellecTBa; atoM; Juddy3us;
BerecTsa B3aumoneiicTBue yacTull BemecTsa. BzauMHOe | TBEpIOE  TENO;  JKUAKOCTH;  Ta3bl;  TEeMIeEparypa;  MOJIeNb
MPUTSDKEHUE U OTTATKHBAHUE MOJICKYIL. KPUCTAILTMYECKOW  PENIeTKH; CBOMCTBA Ta3000pa3HbBIX, KUIKUX,
Tpu cocrosiHus BemecTsa. TBEPABIX TEI.
Jlabopamopnas paboma: YMeTh: OOBSICHATh (DU3WUECKHE SBJICHHS; OOBSCHSATH CBOWMCTBA TEIl;




2 J3mepeHune pa3MepoB MajbIX Tell.

OOBSICHATH yBenHueHHE (yMEHbIEHHE) 00beMa Tella TIPU HarpeBaHUU
(oxJIaXIAEHUH); PACKpbIBaTh OCOOEHHOCTH siBieHUA Judys3um,
OpOYHOBCKOTO JBIDKCHHS, ONPEHCTATh pa3Mepbl MalbIX Tel;
3aMMCBIBATh OOJBIIME M MAaJlble YUCIIA; U3MEPATH 00BEM KHIKOCTH C
MTOMOIIIbI0 MEH3YPKH.

Mexannueckoe JBHxeHrue. PaBHoMepHOE U He
paBHOMepHOE JBMKeHHE. CKOPOCTh.

Pacuer nmytu 1 BpeMeHU JABHKCHUSI.
Tpaexropus. [IpsaMoanHeHOE IBUXKEHHE.
B3anmopeiicteue Ten. Muepuus. Macca.
[ImoTHOCTS.

N3mepenne maccol Tena Ha Becax. PacueT maccol
1 00beMa 10 ero MIOTHOCTH.

Cuna. Cuiibl B IpUpOJIE: TATOTEHUS, TSAKECTH,
TpeHus, ynpyroctu. 3akoH ['yka. Bec Tena.
CBs13p MEX]ly CUJION TSKECTH U MAccol Tela.

HMeTh yeTKkue npeICcTaBIeHNs O MEXaHUYECKOM JIBUKEHUH, €T0
XapaKTepUCTUKaX, IPUUMHAX €r0 BbI3bIBAIOUINX (B3aUMO/IEHCTBUN).
[TornMaTh 0OBEKTUBHOCTH MPOSIBICHHUS 3aKOHOB (DU3UKHU B OBITY U
TEXHUKE; POJIb MEXaHU3ALUHU ITPOU3BOCTBA B IIOBBIILICHUH
IIPOU3BOIUTEIBHOCTH TPY/a, YIAYUIIEHUH )KU3HU YEJI0BEKA.

3HaTh MOHATUS U OINpPEAEICHMS: MEXaHMYECKOe JBUXKEHHE,
TPaeKkToOpus, IIyTb, PABHOMEPHOE M HEPABHOMEPHOE JIBJKCHHE,
CKOPOCTb, E€IMHHIBI CKOPOCTH, CpEeIHssl CKOPOCTb, MaTepHaJbHAs
TOYKA, KOOpPAMHATBI TOYKM, IEPEMEIICHHE, WHEPLMSA, Macca Telna,
eIMHUIIA Macchl, IUIOTHOCTh BEIIECTBAa, CHWIiA, Aeopmanus, cuia
TSUKECTH, CHJIa YIPYrocTH, 3akoH I'yka, Bec Tenma, AUHAMOMETD,

B3anmonericts 1 Hunamomertp. CrokeHue AByX Cul, PaBHOJICHCTBYIOIIAS CUJIA, CUJIA TPEHUSI.
ue Ten HaIpaBJIEHHBIX YMeTh: OmHuChIBaTh M OOBSCHATH pPABHOMEPHOE MPSMOJUHEIHOE
1o ogHou npsimoid. Tpenue. JBUKEHHE, PACCUUTHIBATh CKOPOCTb, HAXOJUTh MYTh, MEPEMEIICHUE,
VYnpyrasa nepopmarusi. OTIMYaTh UX, OINPEAEIATh KOOPAMHATHI TOYEK, YWUTaTh TIpapuKu
Jlabopamopnuas paboma: CKOPOCTH, IIyTH, TeEpeMelIeHus; Tpadudeckn HU300paxkarh CHIIBI,
3. U3MmepeHnue macchl Tena Ha pplYaXHbIX BECAaX. | U3MEPSITh Maccy Tela, HaXOAWTh IUIOTHOCTh BEIECTBA, BBIYUCIATH
4. N3mepenue oObema Tena. Macchl Tejla MO TUIOTHOCTH M 00BeMy, paboTaTh C JAWHAMOMETPOM,
5. U3MepeHnne mI0THOCTH TBEPAOIO BELIECTBA. HaXOJUTh PABHOJCHCTBYIOUIYIO CHIIY, COCTaBJIATh CXEMbl BEKTOPOB
6. ['pagyupoBanue NpyKMHBI U U3MEPEHUE CHJI | CHJI, ACHCTBYIOIIMX HA TEJI0; U3MEPATH CUILY TPEHUS CKOJIbKEHHUS.
JMHAMOMETPOM. PemaTs: kauecTBEHHbIE M pacUETHBIE 3a/1a4M 110 OIPEJIEIIEHUIO MACCHI,
IJIOTHOCTH, CUJIBIL.
[Tonb3oBaTbes: BecaMy, AMHAMOMETPOM, TaOJINLIEH TUIOTHOCTH
BEIIECTB.
Hasnenue. OnwiT Toppuuermm. bapomerp- 3HaTh OCHOBHBIC (PU3UYECKUE SABJICHUS U UX IPU3HAKH, (PU3NUYECKUE
JlaBinenue aHepous. BEJIMYUHBI ¥ UX €AUHUIIBI, YMETh IPUMEHSATH OCHOBHBIC TIOJI0KECHHUS
TBEP/IBIX TEI, 23 ATMoOc(hepHOe TaBiIeHNE Ha PA3ITNIHBIX MKT k 00bscHeHuUo AaBiieHus ra3a 3akoHa [lackans,

JKHUIKOCTEN U
razoB

BbIcoTax. 3akoH [lackansa. CriocoObl yBenu4eHUs
n
YMCHBIICHHUA OABJICHUA.

JKCIIEPUMEHTAIIBHO ONPEIEIATh BEITAIKUBAIOILYIO CHITY U YCIIOBUS
IIJIABAHUS TEJI B KUIKOCTH, pelIaTh 3a7a4y C IPUMEHEHUEM
M3YYEHHBIX 3aKOHOB U ()OPMYI, OOBSICHATH YCTPOMCTBO M MPUHITHII




Hasnenue rasa. Bec Bo3nyxa. Bo3gyninas

obomnouka. M3mMepenne aTMOChepHOTO JaBICHHS.

MaHoMeTpBI.

[TopmHeBoii )xuakocTHBIN Hacoc. Ilepenaya
JABJICHUS TBEPABIMU TeJIaMU, )KUJKOCTIMH,
razamu.

JIercTBHE KUIKOCTH U ra3a Ha MOrPYKEHHOE B
HUX Teno. Pacuer naBieHus ®KUIKOCTH Ha JTHO
U CTEHKH COCYyAA.

CooOmaromue cocyapl. ApXuUMeI0Ba CUIa.
I'mppaBnnueckuii npecc.

IInaBanue ten. IlnaBanue cynos.
BosnyxomiaBanue.

Jlabopamopnuas paboma:

7. I3MepeHue BhITATKUBAIOLIEH CHIIBI,
JEUCTBYIOLIEH Ha NOTPYKEHHOE B JKUJIKOCTh
TEJO.

8. BrrsicHeHMe ycoBUil TU1aBaHus TENa B
AKHUJKOCTH.

JeWCTBHS OapoMeTpa - aHepou1a, MaHOMETpa, Hacoca,
THIPaBIMYECKOTO Tpecca.

3HaTh MOHSATHS W ONPEICIICHUS: JaBJICHHWE, CJIWHHIA JaBJICHUS,
JaBJICHWEe Ta3a, 3akoH [lackams, cooOmarommecs: cocyasl (ILTIO36I,
BOJIONIPOBOJI, BOJIOMEPHOE CTEKJIO), BeC BO3ayXa, arMmochepHoe
JaBJICHWe, OMNBIT ToppHYeITd, HACOCB, MaHOMETPBI, Ipece,
ApxuMesioBa cHiia, IJIaBaHUE TEJl, YCIIOBUS TUTABAHHUS.

YMeTh: OOBSCHATh TPUYUHY BO3HUKHOBEHHUS JIaBIICHUS BHYTPHU
KUJKOCTH, Ta3a, I[OJh30BAThCSI 0apOMETPOM —  aHEPOHJIOM,
pPacCUUTHIBATh JABIICHUE B KUJAKOCTH U Ta3e; OOBSICHATh YCTPONCTBO U
NCWCTBHE IUTFO30B, BOJOMPOBOJA, BOJOMEPHOTO CTEKIA; OOBSICHATH
SBJICHUSI,  TOATBEPXKIAIOIINE  CYIIECTBOBAaHHWE  aTMOC(HEPHOTO
JABJICHUS, OOBSICHITh TPUYUHBI BO3HHUKHOBEHHS BBITAJIKUBAIOIICH
CHUIBI.

[Tonp30BaThCS: MAHOMETPOM, HACOCOM, OAPOMETPOM — AHEPOHJIOM.

Pabora u
MOIITHOCTb.
OHeprus

12

Pabora. MomaocTs. DHeprust. Kunernueckas
sHeprus. [lorennuanbHas sHeprus. 3akoH
COXpaHEHUs1 MeXaHN4YeCKou sHepruu. IIpocteie
Mexann3mbl. KII/] MexaHn3MoB.

Poruar. PaBHoBecue cui Ha peryare. MomMeHT
cwiibl. Pelyaru B TeXHUKE, OBITY U IPUPOJIE.
[IpumeHeHne 3aKOHa PaBHOBECHS pblyara K
610Ky. PaBeHcTBO paboT Npy MCTIOJIB30BAHUH
MIPOCTBIX MEXaHU3MOB. «30JI0TOE€ TIPABUIION»
MEXaHUKH.

Jlabopamopnuas paboma:

9. BolsicHeHue yclI0BUsl paBHOBECHS phlyara.
10. U3mepenne KIIJ] npu nogseme no
HAaKJIOHHOH IJIOCKOCTH.

3HaTh (PU3NUECKHUE BEIMUUHBI U UX €IUHUILB], 3HATh (OPMYIMPOBKH
3aKOHOB U QOpMYJ, YMETb OOBSICHUTH YCTPOICTBO U YMETh YEPTUTh
CXEMBI ITPOCTBIX MEXaHU3MOB, PEILIATh 3a/1a4 C IPUMEHEHUEM
M3YUYEHHBIX 3aKOHOB U ()OpMY, SKCIEPUMEHTAIBHO OMPEAEIIATh
ycnoBus paBHoBecHs peruara v KI1/] HakJI0OHHOM TJIOCKOCTH,
PaCLIMPUTH MPEACTABICHUS O BO3MOKHOCTH IIPUMEHEHUS IIPOCTBIX
MEXaHU3MOB.

3HaTh MOHATUS U OIPEAEICHMs: MeXaHW4ecKas padoTa, MOIIHOCTb,
€IMHULIBI U3MEpPEHHs padOThl M MOIHOCTH, IOHATHE 00 SHEpruw,
IIOTEHIMAaJIbHAsl M KUHETUYEeCKas DJHEPruu,  3aKOH COXpaHEHUs
SHEpru¥, MOMEHT CHWJIbI, IPAaBWJIO MOMEHTOB, pblyar, OJIOKH,
«3010TO0€ TpaBWwiIO» MexaHuku,  KIIJ[ MexaHW3MOB W MaluH,
BBIATPBIII B CUJIE.

YMeTh: BBIUUCIATH pabOTy, MOIIHOCTb, MOMEHT CHJIbI; H300pa3uTh Ha
PUCYHKE pACIIOJIOKEHHE CHJI M HAaWTU MOMEHT CHIIbI, IOJIb30BAThCSA
pblyakHbIMU ~ BecamH, HaxoauTh KIIJ[ mammH, paccUuThIBaTh




NOTEHIUAIBHYI0  JHEPrHI0  Tela, IMOJHATOrO  Haj  3eMIeH;
UCIO0JIb30BAaTh 3aKOH COXPAHEHMsI DHEPrHH, OOBSACHATh Ha3HAuUCHUE
MEXaHHU3MOB.

Peseps 2

TPEBOBAHMUS K YPOBHIO IIOAI'OTOBKHU YUAIIUXCHA

B pesynomame uzyuenusn puszuxu yuenHuk 001xcen:

3HATH/MIOHMMAThH

cmulen nonamuii: pusmyueckoe sBiIeHne, (pu3nueckuii 3aK0H, BEIECTBO, B3aUMOICHCTBHE;

cMblenl huzuvecKux eeuuun: myTb, CKOPOCTh, Macca, INIOTHOCTh, CHJIA, aBJIEHUE, padoTa, MOIIIHOCTh, KWHETHYEeCKast SHEPI s, MOTEHIHAIbHAS
SHEpTHUs, K03()OUIIMEHT TOJIE3HOTO JACHCTBYS, BHYTPEHHSS SHEPT U, TEMIIEPATypa;

cmulen ghuzuyeckux 3akonos: 1'yka, CoXxpaHeHHs] MEXaHUYECKOH SHEPTHH;

yMeTh:

onuceleamsv U 00vACHAMb (pu3UUecKue AIEeHUA: PABHOMEPHOE NPSMOJIMHEHHOE IBWKEHUE, Teperady JaBJICHHUS JKHIKOCTSIMHU M Ta3aMH,
iaBaHue ten, Tuddy3uro;

UCnoIb308ams usuuecKkue npudOpsvl U UIMeEpUmMenbHovle UHCIMPYMEHMbL 04 UIMEPEHUA PU3UUECKUX 6eIUYUH: PACCTOSHUSA, IPOMEXYTKA
BPEMEHH, MACChI, CHJIbI, IABJICHUS, TEMIIEPATYPHI;

npeocmaegnams pe3yioman vl USMEPEHUIl ¢ NOMOWbIO MAOIUY, 2PAPUKOE U 6bIAGNAMD HA IMOIU OCHOBE IMRUPUYECKUE 3A6UCUMOCHU: TTYTU
OT BPEMEHH, CHJIbI YIIPYTOCTH OT YAJIMHEHUS TPY>KUHBI, CUJIBI TPEHUS OT CHUJIbI HOPMAJIBHOTO JTaBJICHHUS;

GvIpadscamsv pe3yibmamol UsMEPEHUl u pacuemoes 6 eounuyax Mesxcoynapoonoii cucmemol;

nPUBOOUMb NPUMEPDL NPAKMUYECKO20 UCNOIb308AHUSA PU3UYUECKUX 3HAHUI O MEXaHUUECKUX SBICHUSX;

pewiams 3a0a4u Ha NPUMEHEHUE U3YUEHHBIX PU3UUECKUX 3AKOHO0E6;

0Cyuecmenamey camoCmoamenbHolil NOUCK UH@OPMALUM €CTECTBEHHOHAYYHOTO COJEP)KAaHHUS C WCIOJIB30BAHUEM PA3TMYHBIX MCTOYHHKOB
(Y4eOHBIX TEKCTOB, CIPABOYHBIX M HAyYHO-TOMYJSIPHBIX H3/JaHUH, KOMITBIOTEpHBIX 0a3 JaHHBIX, pecypcoB MHTepHera), ee 00pabOTKy u
MpeJICTaBICHUE B PA3HBIX POpPMax (CIOBECHO, C TOMOIIBIO TPAPHUKOB, MAaTEMAaTHUECKUX CHMBOJIOB, PUCYHKOB M CTPYKTYPHBIX CXEM);
UCI0JIb30BATh MPUOOpPEeTEeHHbIe 3HAHUA U YMEHHUS B IPAKTHYECKOIl 1esITeITbHOCTH Y MOBCEIHEBHOM KU3HU JIUIA:

obecrieyeHns OE30MaCHOCTH B IIPOIIECCE MCIIONIb30BAHMSI TPAHCIIOPTHBIX CPEJICTB, dJEKTPOOBITOBBIX MPHOOPOB, FIMEKTPOHHON TEXHHUKH;
KOHTPOJIS 32 HCIIPABHOCTHIO AIEKTPOIPOBOJIKH, BOJAOIIPOBO/IA, CAHTEXHUKH M T'a30BbIX MPUOOPOB B KBAPTHPE;

paMoHaTBFHOTO IPUMEHEHHS TIPOCTHIX MEXaHU3MOB;

OIIEHKH 0€30MacHOCTH PaJHallMOHHOTO (hOHA.




KPATEPUU 1 HOPMBI OLIEHKHA 3HAHWI, YMEHUI 1 HABBIKOB TIPUMEHUTEJIBHO K PA3JIMYHBIM ®OPMAM
KOHTPOJIA

B ocHOBY KpUTEpHEB OIEHKH YU4eOHON AEATEIbHOCTH YYAIIUXCS MOJ0XKEHb 00ObEKTUBHOCTD U eNMHBINA noaxos. Ilpu 5-0amibHoii omeHke
JUI BCEX YCTaHOBJIEHBI O0IENIAKTUYECKUE KPUTEPUH.
OneHka caMOCTOATEJbHBIX MUCbMEHHBIX M KOHTPOJILHBIX padoT
Ounenka «5» cTaBUTCS, €CJIH YUYCHHK:
1. BemmosiHua paboTy 6€3 O1nO0K U HEAOYETOB.
2. lonyctuin He OoJiee OJJTHOrO HeJoUYeTa
Onenka «4» CTaBUTCSl, €CJIM YYeHHK BBIIOJHII Pa0d0oTy NMOJHOCTBIO, HO 0IYCTHJI B HEll:
1. He Gonee oaHOM HErpy0Ooit OIIMOKK M OJTHOTO HEAOYETA.
2. He Gonee nByX HEIOYETOB.
Onenka «3» cTaBUTCS, €CJIM YYEHHUK NPABUJILHO BBINIOJTHHUJI He MeHee MOJIOBHHbI Pa00ThI MJIN I0NYCTHII:
1. He 6onee nByx rpyObIx ommOOK win He 0oJiee 0THOM rpyOo# M 0JHOM HEerpyOOoil ONIMOKH 1 OJTHOTO HEJI0YeTa;
2. He Gonee nByx- Tpex HErpyObIX ONMIMOOK WIJIH OJTHOU HErpyOOil OMMOKK U TPEX HEJ0UYETOB;
3. Ilpu oTCYTCTBUM OIMOOK, HO MIPH HAJTUYHUU YETHIPEX-TISITU HEJJOUETOB.
OneHka «2» CTaBUTCS, €CJIH YUCHHK:
1. MomycTui 4yuciio omuboK U HeI0UETOB, MPEBBIIIAI0IIEe HOPMY, TIPU KOTOPOI MOKET OBITh BBICTABJICHA OIICHKA «3).
2. Ecnu npaBUIIBHO BBITIOJHWJI MEHEE MOJIOBHHBI PaOOTHI.
3. He npuctynui K BBIMOTHEHUIO PAOOTHI.
4. TlpaBuibHO BbITIOTHUI HE O6osiee 10% Bcex 3aiaHuid.
Kpurtepuu u HOpMBI YCTHOT0 0TBeTa

Ouenka «5» craBurcs B ciyyae:

1. 3HaHus1, MOHUMAaHMUSL, TJIyOMHBI YCBOSHHMSI YHaLIUMUCS BCEro o0bema IporpaMMHOI0 MaTepuaia.

2. YMeHHsA BBIACHATh TJIABHBIE TIOJOXEHUS B UW3YYEHHOM MaTepuaie, [ellaTh BbIBOJbI, YCTAHABIMBATh MEXKIIPEAMETHbIE W
BHYTPUIIPEIMETHBIE CBSA3HM, TBOPUECKH IPUMEHSTH ITOJy4E€HHbIE 3HAHUSI B HE3HAKOMOMN CUTYaIlUH.

3. OrcyrcTBUS OHIMOOK M HEJAOYETOB MPU BOCIPOU3BEACHWM HM3YyYEHHOIO MaTepuana, NpU YCTHBIX OTBETAaX, YCTPAHEHUS OTIENIbHBIX
HETOYHOCTEW C TIOMOIIBIO JIOTIOJIHUTENBHBIX BOMPOCOB YUUTENS, COOMIOAEHUS KYJIbTyphl NMHCHbMEHHOW W YCTHOW peuH, MpaBuil O(OpMIICHUS
MUCbMEHHBIX PalOT.

Onenka «4»:

1. 3HaHue BCero U3y4yeHHOTro POrpaMMHOI0 MaTepuaa.

2. YMeHHe BBIJIENATH TJIaBHBIE MOJOKEHUS B M3YUYEHHOM MarepHaje, Ha OCHOBaHHMM (aKTOB M MPHUMEPOB 000OMIATh, J€JIaTh BBIBOJIBI,
YCTaHABIMBATh BHYTPUIIPEIMETHBIE CBSI3U, IPUMEHSTH IOTYYE€HHbIE 3HAHUS HA ITPaKTUKE.



3. HesnauutensHble (HErpyOble) OMIMOKM M HEIOYETHI MPH BOCIPOU3BEICHUN HM3YUYEHHOTO MaTepHaia, cOOII0eHHEe OCHOBHBIX MPABHII
KyJBTYpBl TUCBMEHHOM U YCTHOM peun, MpaBmil 0(hOPMIICHHUS TUCbMEHHBIX PadoT.
Ounenka «3»
(YypoBeHb npeacTaBJIeHNii, COYeTAIOIMXCS € 3JIEeMEHTAMU HAYYHBIX IOHSATHIA):
1. 3HaHuMe W YCBOEGHME MaTepuajla Ha YPOBHE MHHHUMAJbHBIX TpeOOBaHWHM NpOTpamMMbl,  3aTPyJHEHHE IPHU CAMOCTOSTEIIBHOM
BOCITPOM3BE/IEHUH, HEOOXOIMMOCTh HE3HAUNTENIBHOM TOMOIIH IPENO01aBaTEesl.
2. Ymenue paboTaTh Ha ypOBHE BOCIIPOU3BEACHHUS, 3aTPYAHEHUS [IPH OTBETAX HAa BUJOU3MEHEHHBIE BOIIPOCHI.
3. Hamnume rpy0oi OImMMOKH, HECKOJBKMX HETpPyOBIX OIIMOOK MPH BOCIPOM3BENCHHH HW3YYEHHOTO MaTephala, HE3HAYHTeIbHOe
HECOOJII0JICHNE OCHOBHBIX MIPABWJI KYJIBTYpPBl TUCBMEHHOW M YCTHOM peun, npaBmil 0(hopMIIEHHS MTUCBMEHHBIX paboT.
Onenka «2»:
1. 3HaHue M yCBOEHHE MaTepuaa Ha YpOBHE HIKE€ MUHUMAIbHBIX TpeOOBaHUI MporpamMmsl, OTJENIbHbIE MPEACTABIECHUS 00 U3yUYEHHOM
MaTepuaie.
2. OrcyrcTBHE YMEHHI paboTaTh HAa YpOBHE BOCIPOU3BECHMSI, 3aTPyIHEHHUS IIPU OTBETAX HA CTAaHAAPTHBIE BOIIPOCHI.
3. Hamnune HECKOJIBKUX TPYOBIX OMIMOOK, OOJBIIOrO YHCIa HErpyObIX NMpPHU BOCIPOM3BEICHHH HW3yYE€HHOTO MaTepHuala, 3HAUYUTEeNbHOEe
HECOOJII0JICHNE OCHOBHBIX IIPABWII KyJIbTYPBl TUCBMEHHON M YCTHOM peuu, paBuil 0(OpMIICHHS MTMCbMEHHBIX PadoT.
4. CtaBuTCs 3a NIOJIHOE HE3HAHUE U3YYEHHOI0 MaTepHasa, OTCYTCTBUE 3JIEMEHTAPHBIX YMEHUN U HaBBIKOB.
OneHka BbINOJTHEHNS PAKTHYECKUX (J1a00paTOpHbIX) padoT
Ounenka «5» cTaBUTCS, €CJIH YUYCHHK:
1. IlpaBuibHO OMpenenui Ielb ONbITa W BHINOJHWI PadoTy B MOJHOM o0OBEME C COONIOACHHEM HEOOXOIUMOM IOCIEI0BATEIBHOCTH
MIPOBEICHUS OIBITOB U U3MEPEHUIA.
2. CaMOCTOSITETIPHO M PALMOHATBHO BHIOpAT M MOATOTOBHII Uil OTBITA HEOOXOJMMOE 000PYAOBAaHUE, BCE OMBITHI IPOBEN B YCIOBHSIX,
o0ecreynBaroIUX MOTYyYSHNE Pe3yIbTaTOB U BHIBOJIOB ¢ HAMOOJIBINIEH TOYHOCTHIO.
3. HayuHo rpamMOTHO, JIOTUYHO OmHcan HaOMIONeHUs U CPOPMHPOBAN BBIBOJBI M3 ONBITA. B NpencTaBlieHHOM OTYETe MPAaBUIBHO H
aKKypaTHO BBITIOJIHUII BCE 3aITMCH, TaOIUIBI, PUCYHKH, YEPTEXKH, rpa(pUKu, BEIYMCICHHUS U CIENIANT BHIBOIBI.
4. TlposiBisieT OpraHU3allMOHHO-TPY/AOBBIE YMEHUs (MTOIIEP)KUBAET YHCTOTY pabovyero Mecra U MOpsA0K Ha CTOJIEe, SKOHOMHO HCIOJb3yeT
pacxo/iHbIE MaTepUabl).
5. DKCIepUMEHT OCYLIECTBIISIET 110 IUIaHY C Y4ETOM TEXHUKH O€30IIaCHOCTH U MPaBUi pabOThl ¢ MaTepUaiaMiu U 000pYyIOBaHUEM.
Ouenka «4» CTaBUTCS, €CJIM YYEHHK BBITOJTHUI TPeOOBaHUS K OLIEHKe «5», HO:
1. b0 gomyiieHo /1Ba — TpU HeJlo4eTa WK 0ojiee 0HOM TpyOoii OmMOKH U OJTHOTO HEJI0UETa.
2. DKCHEpUMEHT IpPOBEJIEH HE MOJHOCTHbIO WJIM B ONUCAHUM HAOIIOACHMHM M3 ONbITa YYEHHMK JOMYCTHJI HETOYHOCTH, BBIBOJIBI ClEnall
HEIOJIHBIE.

Onenka «3n CTaBUTCH, €CJIM YYCHHUK:

1. IIpaBUIIBHO OMpPEAETIII e OMbITa; PAOOTY BBITIOIHSET MPABIWILHO HE MEHEE YeM HAIOJIOBUHY, OJJHAKO OOHEM BBIITOJIHEHHOW YacTH
TaKOB, YTO MO3BOJISIET MOJYYUTh MTPABUIIBHBIE PE3YIbTAThI U BHIBOJIBI 10 OCHOBHBIM, MPUHIIUIIMAIBLHO BAXKHBIM 3a7auaM paOOThI.



2. [Mogbop obGopymoBaHus, OOBEKTOB, MAaTEPHANIOB, & TaKKe PabOTHI MO HAYATy OMBITA MPOBENT C MOMOMIBIO YYHTENS; WIH B XOJE
MIPOBEJICHUS OIBITA U U3MEPEHHH ONbITa OBUTH JIOIMYIIEHBI OITMOKK B OMTUCAHUH HAOIIOICHUH, (OPMYITUPOBAHUHN BBIBOJIOB.

3. Jlomyckaer TpyOyr OmUOKYy B XOJ€ JKCIepuMeHTa (B 0OBsCHEHWHU, B O(QOopMIIEHHH pabOThI, B COOJOJCHUHM TPABWI TEXHUKHU
0€30IMacHOCTH MPH paboTe C MaTeprallaMy U 000PYIOBAHHEM ), KOTOPAsI HCIIPABIISIETCS 10 TPEOOBAHUIO YIUTEIIS.

OneHka «2» CTABUTCS, €CJTH YUEHHK:

1. He ompenenui caMOCTOSITETIBHO II€Nb OTBITA: BBHIMOJHUJI pabOTy HE IMOJHOCTHIO, HE TOATOTOBWI HYXHOE 00OpyIOBaHHE M 00BEM
BBITIOJTHEHHOW YacTy PabOTHI HE MO3BOJISIET C/IENIATh MPABMIILHBIX BBIBOJIOB.

2. OmbITHI, U3MEPEHHUS, BEIYNCICHHSI, HAOIIOICHUS TIPOU3BOIMINCEH HETIPABUIIHHO.

3. B xoze paboThl 1 B 0T4eTE OOHAPYKUIUCH B COBOKYITHOCTH BCE HEJIOCTATKH, OTMEUYEHHBIC B TPEOOBAHUSAX K OICHKE «3».

4. Nomyckaet nBe (u Oosiee) rpyOble OIMMOKKA B XOJA€ DKCIEPUMEHTa, B OOBSCHEHUH, B OQOPMIICHUN PaOOTHI, B COONIOJICHUH IMPaBUII
TEXHHUKH 0€301MacCHOCTH IIpH paboTe ¢ BEIECTBAMH U 000PYI0BaHUEM, KOTOPBIE HE MOXKET UCIIPABUTH JJAKE IO TPEOOBAHUIO YIUTEIIS.

HNEPEYEHb YYEFHO-METOJAYECKOT' O OBECIIEYEHUSA 1151 PEAJIM3AIIMA PABOYEN ITPOTPAMMBI
A.B. Ileppimkun ®us3uka. 7 Ki1.: y9eOHUK 11 0011e00pa3oBaTebHBIX yupexacanii. M.: JIpoda, 2014r.
A.E. Mapon. ®usuka. 7 kiacc: yaeOHo-metoquaeckoe nocooue. M.: JIpoda, 2013r.
JLLA. Kupuk. CamocTOSATENbHBIE U KOHTPOJIbHBIE paboThl. 7 kitacc. M: Unekca, 2012r.
B.W. JIykammk. CoopHUK 3ama4 o ¢usuke s 7-9 knaccos. M: [Ipocsemenne, 2012r.
Bonxor B.A., [Tonstackuit C.E. TToypounsie pa3paboTtku mo ¢usuke. 7 kinacc. M.: BAKO, 2010r.
[Tporpammsl miist oO1ieoOpa3oBarenbHbIX yupexaeHuil. dusuka. Actporomus. 7-11 ki. / coct. B.A. Koposun, B.A. Opnos. — 2-e usn.,
crepeoturt. — M.: JIpoda, 2009. — 334, [2]
MULTIMEDIA nopanepsxka npeaMera:
1. Enunas xomnekius nudpoBbix oOpa3zoBarenbHbIX pecypcoB © 2006-2013 ®I'AY I'HUU UTT «Uudpopmuka» (school-collection.edu.ru)
2. KoMIbIOTEpHBIH TUCK B KOMIUIEKTE C YUSOHUKOM.
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1. Beeoenue — 4 uaca.

1 Yto uzyuaer 1 @du3uKa - 0JIHa U3 HAYK O MPUPOJIE. ‘ BBoHbIi Yyanuecs A0JKHBI 3HATh; 1




¢du3muka. OcHoBHas 3a1a4a PU3UKHU. YpOK MOHATHS (PU3NYECKOE TEINO,
duznyeckue Hexotopele pusnyeckre TepMUHBIL: BEIIECTBO; MAaTEPHUS;
SIBJICHUSL. T€J0, BEIIECTBO, MaTEPUSI. ¢bu3nveckoe siBICHUE.
Yuammuecs J0JKHBI YMETh:
OTINYaTh (PU3HUUECKOE TEJO OT
BEIIECTBA; pa3Inyarh
¢du3nvecKne BICHUS.
dusznyeckue Omnpenenenue pusnyeckon Ypok Yyanuecs A0JKHBI 3HATh;
BEJIMYUHBI. BeTMUYUHBL. [IpruMeps! pu3ndecKkux YCBOEHHUS MOHATHUS: PU3NIECKast
N3mepenue BEJIMYUH U €IUMHUI] UX U3MEPEHUS 3HAHUH, BEJIMYMHA, SAUHUIA U3MEPEHUSI.
bu3nIecKux (nnuHa, TeMIeparypa, Bpems U T.1.). YMEHUH, Yuarmuecs JI0JKHBI YMETh:
BEJIMYMH. ANTrOpUTM HaX0XJACHUS LIEHBI HaBBIKOB OTPEEIATh LIEHY JeICHUS
TouHnoCTb 1 JIeJIEHUs] U3MEPUTENIBHOTO Npudopa U3MEPUTENBHBIX TPUOOPOB,
MOTPEIIHOCTh Y TIOTPEIIHOCTH U3MEPEHM. 3anuch MIOHUMATh Pa3HULLy MEXIY
U3MepEeHui pe3yJIbTaTOB U3MEPEHUI C YIETOM (bU3NIECKUM SBJICHUEM H
IIOrPELTHOCTH. (bu3nvecKoil BETUYNHOM;
HCI0JIb30BATh U3MEPUTEIIbHBIE
pUOOPHI IS I3MEPEHHS JTTUHBI
Habnronenue u HaGmnroneHust 1 ONbITHL — OCHOBHBIE Ypox Yuamuecs 10KHBI 3HaTh;
omnbIT. OU3nKa U WCTOYHUKH (PU3MYECKUX 3HAHUM. 3aKPEIUICHU | TIOHSTHS: HaOJII0/IEHUE, OIIBIT,
TEXHHUKA. Ponb pusuky B COBpeMEHHOM MUpE. s 3HaHUH, 9KCIEPUMEHT, THIIOTE3a, 3aKOH;
YMEHUH, MOHUMATh POJIb (PU3HUKH B
HaBbIKOB JKU3HU._Y Yallinecs JIOJKHbI
YMETb: ONIPEAEIATh Pa3HUILY
MEXy HaOIIOJICHUEM U
OTIBITOM, MEX]Ty OTIBITOM H
HKCHEPUMEHTOM.
Jlab. pab.Nel Hayuurtbcs onpenenstes 1eny Ypok VYyamuecs 10TKHBI 3HATD;
«Onpeoenenue JeTICHUS U3MEPHUTEIBHBIX TPUOOPOB. | MPAKTUYECK | TIOHSATHE LIEHBI ACTICHUS
yemnvl OenleHusl Ol pabOTBl | U3MEPHUTETHHOTO IPUOOPA
U3MePUmMenbHO20 Yuarmuecs JI0JKHBI YMETh:
npubopay OTPEEIATh LIEHY AeICHUS

M3MEPUTENBHBIX TPHOOPOB

II. Ilepéonauanvhnoie ceedenHus 0 CmpoeHUU 6euiecmea — 5 4acoe.




Crpoenue OnbITHL U ABJICHUS, AOKa3bIBAIOIINE, | Y POK Yyanmecs A0JKHBI 3HATh;
BEIIECTBA. YTO BCE BEIIECTBA COCTOST U3 | YCBOCHHS MIOHATHE MOJIEKYJIA, aTOM
Mouekynsl. OTHENBHBIX  YacTHL. MOJEKylbl. | 3HAHHH, VYyamuecs A0IKHbI YMETh:
IIpencraBnenue 0 pa3Mepax | YMEHUH, OOBSICHSITH CTPOCHHE BEIIECTBA
Mouiekyln. OObsICHEHHE CTPOCHMH M | HABBIKOB Ha OCHOBE MOJIEKYJISIPHO-
CBOMCTB BEIIECTB HAJIWYUEM B HEM KUHETUYECKON TEOPUH
OT/ACNBHBIX  OYEHb  MAaJEHBKHX
YacTHUI, MEXJIy KOTOPBIMH €CTb
MIPOMEXKYTKH.
Jla6. pab Ne2 Ornpenenenue pazMepbl MaJIbIX Tell Ypok VYyamuecs 10TKHBI 3HATD;
«3mepenue METOJIOM PSIJIOB. IIPAKTHYECK | CIIOCOOBI ONPEIEICHUS

pa3MepoB MajbIX
TEI».

oi1 paboThI

pa3MepoB MaJbIX TeIl.
Yyamuecs JOJIKHBI YMCTh.
OTIPENICNIATh Pa3Mephl MAJIbIX TEJ

Huddysus B razax, SABnenne qudpdysun. [punannsl u Ypok Yyamuecs 10IKHbI 3HATh;

KUIKOCTSX, 3aKOHOMEPHOCTH ITOTO SIBJICHUS. YCBOCHUSA noHATHS: 1uddy3us,

TBEPAbIX TENaXx. Huddysus B razax, KUIKOCTAX U 3HaHUH, OpPOYHOBCKOE JIBU)KEHUE.
TBepAbIX Tenax. Juddysus B YMEHHUH, Yuamuecs 1071KHbI YMETh:
npupoae. [Tpumepsl npakTuyeckoro HaBBIKOB OTMCHIBATh U OOBACHATH
MIpUMEHEHUSI TUPPY3HUHU. ABJIEHNE TUPPYy3UH
bpoyHOBCKOE IBHXKEHHE.

Bzaumnoe OnpITHBIEC TOKA3aTEIIbCTBA Ypok VYuaiuecs 1071KHbBI 3HATh;

MPUTSDKEHNUE U CYLIECTBOBAHMS MEXK/Y MOJIEKYJIaMHU | YCBOCHHS MOHSTHS: B3aUMHOE

OTTAJIKUBaHUE CHJI B3aUMHOTO IIPUTSKEHUS U 3HaHUH, MPUTSDKEHNE U OTTAJIKUBaHUE

MOJIEKYII. orrankuBanus. Hannuue YMEHUH, MOJIEKYII.
B3aUMO/JICHCTBUS MEX Y HAaBBIKOB Yuaiuecs 10IKHbI YMETh:
MOJIEKYJIaMH TBEPABIX TET U ONMCHIBATh PA3INYML
xuakocred. IIpumeps! mposBieHus B3aUMOJICHCTBUSI MOJIEKYJI B
3TUX CWJI B IPUPOJE U TEXHUKE. KUJKOCTAX, TBEPABIX TENAX U
SIBneHust cMauyuBaHus U ra3ax; yMeTb IpUBOJUTD
HECMa4MBaHUs. IIPUMEPHI MPAKTUYECKOTO

HCI0JIb30BAHUS
B3aUMOJICCTBUN
Tpu cocrosiHus Tpu cocTosiHUA BelecTBa: TBEPAOE, Ypok Yyamuecs J0IKHbI 3HATh;
BEIlECTBA. KHUJKOE, Tazoo0pasHoe. OObICHEHHE | YCBOEHMS CBOMCTBA BEIIECTBA B




Paznuuue B CBOMCTB pa3JIMYHBIX COCTOSIHUM HA 3HaHUM, Pa3IMYHBIX arperaTHbIX

MOJIEKYJIIPHOM OCHOBE MOJIEKYJISIPHOT'O CTPOEHUS YMEHUH, COCTOSIHUSIX

CTPOECHMH TBEPJIBIX BEILIECTBA. HAaBBIKOB Yyamuyecs J0JKHbI YMETh:

TeJl, KUAKOCTEN U OIIPENENATh Pa3Inius B

rasos. MOJIEKYJIIPHOM CTPOCHUH U
XapaKTepe IBUKECHUS MOJIEKYII
TBEPJIBIX TEJN, JKUJIKOCTEH U
razoB

10 | Ypok-urpa [TpoBepka u 06001IeHNE 3HAHUN 1 [ToBropure | Yyarmuecs JOJKHBI 3HATH;
«IlepBoHauyaabHBIE ymeHui 1o teme «lleppoHavanbHble JIBHO - I0JIO’KEHUS MOJIEKYIISIPHO-
CBEJICHUS O CBEJICHUS O CTPOCHUHU BEILECTBAY. 000061marory | KHHETHYECKON TEOPUH
CTPOCHUH Wil ypoK Yyamuecs A0JKHbI YMETh:
BEILIECTBAY. OOBSICHATH (PU3NUECKUE SIBICHUS

Ha OCHOBE MPEACTABICHUN O
CTPOCHMH BEILlECTBA
111. Bzaumooeiicmeue men — 21 uac.

11 | Mexanuueckoe ITousiTHe MEeXaHUYECKOI'O ABYKEHUS. Vpok Yyammuecs TOJDKHBI 3HATE;
JBUYKECHHUE. XapakTepucTuKa paBHOMEPHOIO U YCBOEHHUA MIOHATHE: MEXaHUYECKOE
PaBHOMEpHOE M HEPAaBHOMEPHOTO JBUKCHUSI. 3HaHUH, JBUKEHUE, TPACKTOPHUSL, ITyTh,
HEPaBHOMEPHOE [lonATHE TpacKkTOpUU U YMEHHUH, IepeMeEIIEHUE.

JBUYKECHHUE. MIPOMIEHHOTO ITyTH. EMHUIIBI ITyTH. HaBBIKOB Yyamuecs A0JKHbI YMETh:
pasinyaTh paBHOMEPHOE
JBUKEHHUE OT HEPABHOMEPHOTO,
OIUCBIBAaTh PABHOMEPHOE
MIPSIMOJIMHENHOE JIBVYKCHHE

12 | CkopocTb. [Tonstue ckopoctu. @opmyia s Ypok Yyanuecs A0JKHBI 3HATh;
Eaunannb pacdera CKOPOCTH PaBHOMEPHOTO YCBOEHHUSA MIOHATHE: CKOPOCTb, CPEHSAS
CKOPOCTH. JNBH>KEHUS. EIUMHUIBI CKOPOCTH. 3HAHWH, CKOPOCTb.

ITonsaTHE cpeaneit ckopocTr YMEHUH, Yyamuyecs A0JKHbI YMETh:
HEPAaBHOMCPHOTO ABHKCHHUS. HaBBIKOB OIIPCALCIIATh CPEIAHIO CKOPOCTh
CpaBHEHHUE CKOPOCTEN JBUKEHUS MEXaHUYECKOTO JIBUKCHUS
pa3JIMYHBIX TEJ, CBETA, 3BYKA.

13 | Pacuer nytu u BeiBog popmyn i pacuera myTy U TperupoBo | Yuammecs JOJDKHBI 3HATh; KaK

BPEMEHHU
JIBHYKCHUSL.

BPCMCHU ABUKCHUS ITPU
PaBHOMEPHOM W HCPABHOMCPHOM

YHBIN YPOK

paccuyuTaTh IyTh U BpEMs
PaBHOMEPHOTO U




Pemmenue 3amay.

IBIOKEHUU Tel. ['paduku ckopocTH,

HEPAaBHOMEPHOTO JIBUXKEHUS

I'paduueckoe IIYTH, KOOPJAUHATBI. Yyamuecs A0JKHBI YMETb:
OIucaHue [Toctpoenue u ureHune rpauKoB peuaTh 3a1a4u Ha pacyéT IMyTH,
JBHKECHUS. CKOpOCTH, ITyTH, KOOPANHATHI CKOpPOCTH U BPEMEHU JIBHXKEHUS,
Urenue rpaukoB n300paxxaTh pe3yJIbTaThl
JIBH)KEHUS. BBIYUCIICHUH rpadUyecKu.
14 | SIBneHue uHepuUuUU. IIpynunHBEI U3MEHEHUST CKOPOCTH TEIL. Ypok Yyamuecs 10IKHbI 3HATh;
SBnenne nnepunu. [Ipumepsl YCBOCHUSA MOHATHE: UHEPLIHS
IIPOSIBJICHUS U y4eTa SIBJICHUS 3HAHUU, Yyamuecs A0JKHBI YMETb:
WHEPIUU B OBITY I TEXHUKE. YMEHUH, OTIUCHIBATh U OOBSICHATD
Pemrenne 3a1a4d Ha pacdeT CKOpPOCTH, HaBBIKOB SIBJICHUC MHCPIIUM
MPOMJEHHOIO MyTH U BPEMEHHU
JBH)KECHUS.
15 | B3aumonerictBue [Tpumepsl B3aMMOACHCTBHS TEN. Ypok Yyanmecs A0JKHBI 3HATh;
ten. Macca rena. Pesynbprar B3auMOECTBU. YCBOCHUSA MIOHATHE: Macca
EnuHuIer Maccel. dusnyeckas CylHOCTh Mpouecca 3HAHWH, Yyamuecs JTOJDKHEL YMETD:
B3aUMOJICUCTBHS ABYX Tell. SIBIeHHE YMEHHUH, MOHUMATh (PU3UYECKUN CMBICIT
otnaun. [Tordarue HMHEPTHOCTH. HaBbIKOB BECJIMYMHBI. Macca
Macca tena. O0bsiICHEHHE pa3Iuuus
CKOpPOCTEH TeJI MOCIE UX
B3aUMOJICICTBUSA Pa3InIueM Macc
Ten. EauHuIBI Macchl. Y CTPOUCTBO U
MPUHIIUIT JEACTBUS PHIYAKHBIX
BECOB.
16 | U3mepenue macchl Hayuutbcs nonp3oBaThest Ypok Yyanmecs A0JKHBI 3HATh;
TeJla Ha Becax. phIYaKHBIMU BECAMHU U C UX MIPAKTUYECK | €TUHUIIBI U3MEPEHUS MACChl
Jla6. pab. Ne3 MTOMOIIIBIO OTIPENIENSATH MACCy TeTl. ol pa®oThl | Yyamuecs I0KHBI YMETh:
«M3mepenue U3MEPSTh MacCy Teja Ha
MaccChl TeJa Ha pBIYaXKHBIX BECAX, BBIPAXKATh
PBIYaKHBIX BECAX). pe3ynbTaThl u3mepenuit B CU
17 | JIa6. paG.Ne4 Hayuutbcs onpenensite 00beM Ypok Yyanumecs A0JKHBI 3HaTh; Kak
«M3mepenue TBEPJIOTO Teja C IIOMOIIBIO IIPAKTUYECK | PACCUUTHIBACTCS 00HEM

o0BeEMa Teay.

HU3MEPHUTCIILHOT'O MUJIMHAPA.

0i1 paboThI

TBEPAOTO TCJIa, CANHHUIIBI
HU3MEPCHHUA oObema TBCPABIX TCII
VYuyamecs J0JDKHBI YMETh:




WCIIOJIb30BaTh U3MEPUTENIbHbBIC
MPUOOPHI 17151 UBMEPEHUS
00BEMa Tell.

18 | IlmotHOCTH IloHsTHE TNIOTHOCTH BEIIECTRA. Vpok Vuariuecs n10IKHBI 3HATh; 9
BEIIECTBA. @opMyita it pacyeTa INIOTHOCTH. YCBOCHUSA MOHSTHE: IIJIOTHOCTH BEILIECTBA
EquHUIBI INIOTHOCTH BENIECTBA. 3HAHWH, Yyamuecs T0KHBI YMETE:
CpaBHeHHE 3HAUEHUH TUIOTHOCTEN YMEHHH, pacCUUTHIBATh INIOTHOCTH
PAa3JIMYHBIX BEIICCTB. HaBbIKOB BEILECTBA, 3Has €ro 00bEM U
Maccy
19 | Pacuer macchel u BriBoa hopmyn st pacuera Macchl TpenupoBo | Ydammecs JOJKHBI 3HATH; 10
o0BeMa Tena 1o 1 o0beMa Tesa 1o €ro MIOTHOCTH. 4HEBI ypok | GOPMYJIBI UL pacyeTa Macchl U
€ro INIOTHOCTH. o0beMa TBepO0ro Tefa 1o ero
IUIOTHOCTH
Yyaiuecs 10IKHbI YMETb:
pelaTh 3a1ayd Ha pacy€T MaccChl
u o0bEMa Tena 1o ero
IJIOTHOCTH
20 | JIa6. pab. Ne5 Hayuurtbcs onpenensite MIOTHOCTh Ypok Yyammuecs A0KHBI 3HaTh; KaK 10
«Ornpenenenune TBEPJIOTO Tela C MOMOIIBIO BECOB U IIPAKTUYECK | HANTH IJIOTHOCTH TE€Ja, 3Hasl €ro
IUIOTHOCTHU MU3MEPUTENBHOTO IIWINHIPA. ol paboTel | Maccy U 00beM
BEIIECTBA TBEPJOrO Yyaiuecs 10IKHbI YMETh:
Tena. ONPEEIATh IUIOTHOCTh
TBEPAOTO TeNa C HOMOIIbIO
BECOB U U3MEPUTEIBHOU
MEH3YpPKH
21 | Pemenue 3anau. Pemenue 3a1a4 Ha pacyeT Maccsl, TpenupoBo | Ydammecs JOJKHBI 3HATH; 11
[ToaroroBka k IJIOTHOCTU U 00beMa Tea. 4HBIA ypok | GOPMYIIBI Ul pacuera
KOHTPOJIbHOU IJIOTHOCTH TeJa, €ro Macchl U
pabore. o0BeMa 1o ero TIOTHOCTH
Yyaiuecs 10IKHbI YMETh:
paccuuThIBaTh MIOTHOCTH TENA,
OTPEEIATh Maccy Teja U 00beM
110 €r0 MJIOTHOCTH
22 | KoHTtpoabpHas Pemrenue 3agad Ha pacdeT Macchl, Ypok Yyamuecs 10IKHbI 3HATh; 11

pabota Nel mo

IUIOTHOCTH M 00ObEMA Tela.

IIPOBEPKHU U

(dbopMyITBI IS pacdeTa cpeHei




TeMe OLICHKHU CKOPOCTH, ITyTH U BPEMEHH
«MexaHnyeckoe 3HAaHUU JIBUKEHUS, JI1 OTIPEAECIICHUS
nBuxeHue. Macca Maccel 1 00beMa Tesa 1o ero
tena. IInotHocTs IIJIOTHOCTHU
BEIIECTBA. Yuaiuecs 10KHbI YMETh:
IIPUMEHSTH MTOTy4E€HHbIE 3HAHUS
110 TEME€ IIPU pellIeHNH 3a]a4
23 | Cuna. SIBneHue [IpnunHa N3MEHEHUS CKOPOCTH Tena. |  YpPOK Yyamuecs 10IKHbI 3HATh; 12
tarorenus. Cuna Cuna xak Mepa B3auMOJICHCTBUS TEJ. | YCBOCHHS MOHATHE: BCEMUPHOE TATOTEHUE,
TSKECTH. Monyns, HanIpaBIeHUE U TOYKA 3HaHUH, cuiia, (PU3HYECKUN CMBICT
MIPWJIOKEHUSI CUJIBL. SIBIIEHME YMEHHUH, MOHATHS «CHJIa», CUJIa TSKECTH,
BceMUpHoro tsaroreHus. [lonstue HaBBIKOB HaIPaBJIEHUE CHJIbI TSDKECTH,
CHJIBI TSDKECTHU. 3aBUCUMOCTbD CHJIBI TOYKA MPUIIOKEHUS
TSYKECTH OT Macchl Tena. Yyaiuecs 10IKHbI YMETh:
OOBSICHATD SIBJICHUE BCEMHUPHOTO
TATOTEHUS, BBIUUCIIATH CUITY
TSKECTH IIPU U3BECTHOM Macce
24 | Cuna ynpyrocru. Cuna ynpyroctu. [Ipuyuns Ypok VYyamuecs 10TKHBI 3HATD; 12
3axoH ['yka. BO3HUKHOBEHUS CUJIbI YIPYTOCTH. YCBOEHHUS MOHSATHSL: CUJIA YIPYTOCTH,
[IpuMeps! nelicTBUS CUITBI 3HaHUM, [IOHUMAThb IPUYUHBI
ynpyroctu. Jlepopmanus u ee BUAbl. | YMEHHH, BO3HUKHOBEHHUSI CUJIbI
3axoH ['yka muis ynpyrux HaBBbIKOB YIPYrocTH, 3akoH I 'yka.
nedopmaruii. [Ipumepsr Yyamuecs A0JKHBI YMETb:
MIPaKTUYECKOrO IPUMEHEHNS 3aKOHA OOBSICHATH (PU3UUECKUI CMBICIT
I'yka. 3akoHa ['yka, BBIUNCIATH CUITY
YIPYTOCTH
25 | Bec Tena. [TonsTue Beca Tena. Bec tena, Ypok Yyanumecs A0JKHBI 3HATh; 13
EquHuUIEB cCHIIEBL. HaXOIAIIErocsl Ha HEIOABDKHOM YCBOCHHUS MHOHATHE: BEC TeJa, 3HaTh
CBs13bp MEXY WJIM PABHOMEPHO JBUXKYIIEHCS 3HaHUM, bopmyy 11t pacueTa Beca Teia
CUJIOM TSKECTH U onope. Enunuiisl cumbl. Cuiia YMEHUH, Yyamuecs A0JKHBI YMETb:
Maccoil Tena. TSDKECTH, JEUCTBYIONIAS HA TEJIO HaBBbIKOB

Maccoit 1 kr. @opmyrna Ji1s pacuera
CWJIBI TSDKECTH, IEUCTBYIOIIEH HA
TEJIO MPOU3BOJIBHON MaCCHI.
dopMyiia Juist pacyeTa Beca Tena.

pas3iinyuaThb NOHATHUA BEC TCJIa U
Macca Tcjia, paCCUUThIBAThL BCC
TCIa.




26 | dunamomertp. YCTpOUCTBO U IPUHLUII JEHCTBUS Ypok Yyamuecs 10JKHbI 3HATh; 13
JIa6. pa6.Ne6 auHamoMeTpa. Bujiel IIPAKTUYECK | IOHUMATh YCTPOUCTBO U
«I'panynpoBanue JUHAMOMETpOB. X mpakTtuueckoe Ol pabOThl | MPHUHIIUIT ACHCTBHSI
MPYXUHBI U npuMeHeHue. ['pagynpoBanue JUHaAMOMeETpa
U3MEPEHUE CUIT MIPYKUHBI, TIOJIy4EHUE LIKAJIBI C Yyamuyecs J0JKHbI YMETh:
JUHAMOMETPOM. 000 IeHOM JeNIeHNs, U3MEpeHHe rpagyupoBaTh MPYKUHBI U

CUJIBL. U3MEPSTH CWIIBI C IOMOLIBIO
@opMHUpPOBAaHNE HABBIKOB U3MEPEHUS JUHAMOMeETpa
CWJI IMHAMOMETPOM.

27 | CnoxxeHue IByX Cusna — BeKTOpHasi BETMYNHA. Ypok VYyamuecs 10TKHBI 3HATD; 14
cui, [ToHATHE PAaBHOACUCTBYIOIIEH CHIL YCBOEHHUSA MIOHATHE: PABHOACUCTBYIOIIAs
HaIlpaBJICHHBIX 10 Omnpenenenue Moayis U 3HaHUM, CHIL
OJHOU MPSIMOH. HAIMPABJIEHUS PABHOACHCTBYIOIIEH YMEHUH, Yyamuecs TOJDKHEI YMETD:

JBYX CHJI IJIS1 pA3JIUYHBIX CIIy4acB. HaBBIKOB HAaxOJIUTh PABHOJEHCTBYIOLIYIO
CWJI, HAIIPABJICHHBIX BJOJIb
OJIHOM ITPSIMOM

28 | Cuna TpeHus. Cuna tpenus. [Ipuunnbl Ypok VYyamuecs 10TKHBI 3HATD; 14

Tpenue BO3HUKHOBEHHUS CUJIbI TPEHUS. YCBOCHUSA MIOHSATHE: CUJIA TPEHUSI,
CKOJIbXKEHUSI. Tpenue ckonbxenus. Tpenue 3HaHUH, HaIlpaBJICHUE CUJIbI TPEHUS,
Tpenue noxos. KaueHus. TpeHune noxos. YMEHHUH, TOYKa IPUIOKECHU.
@poHT. 1a0. pad. 3aBUCUMOCTb TPEHHUS OT BEca Tela. HaBBIKOB Yyaiuecs 10IKHbI YMETh:
«M3mepenune cuisl CpaBHEHHE CUJT TPEHUS CKOJIBKEHUS OTMCHIBATh U OOBSACHATH
TPEHUS U TPEHUS KaueHHUSI. SIBJICHUE TPEHHUS
CKOJIBXKEHUS U

CpPaBHEHUE ee C
BECOM TeJIay

29 | Tpenue B npupoje [IpuMeps! nposiBIIEHUs TPEHUS B TpenupoBou | Yuanimecs JOJKHBI 3HATh; 15
U TEXHUKE. MIPUPOJIE, OBITY U TEXHUKE. HEIf ypok | CIIOCOOBI yBEIMYICHHS U
Pemrenne 3anau. Hcnonb3oBanue TpeHus; 6oproda ¢ YMEHBILIECHUS TPEHUS

TpeHUuEeM. Y CTPOUCTBO U MIPUHIUI Yyamuyecs A0JKHbI YMETh:
JEUCTBUSI OIIUITHUKOB. BBIYHCIISITH CHITy TPEHHUS

30 | KonTponpHas Pemenue 3agau Ha onpeneneHue Ypok Yyanuecs A0JKHBI 3HATh; 15
pabota Ne2 mo PaBHOAECHCTBYIOIIEH CHUJI, npoBepku U | GOPMYIIBI JUIs pacyeTa CHJIbI
teme «Cuna. BBIYMCIICHUS CWIIBI TSIKECTH, CUIIbI OIICHKHU TSYKECTH, CUJIbl TPEHUS, CUIIBI
PaBHonelicTByIOIIA YIPYIOCTH, CUJIBI TPEHUS, BECA TEIIA. 3HaHUI YIPYTOCTH.




s CHID).

VYuyamyecs J0JDKHBI YMETh:
IMPUMCHATDH MMOJTYUCHHBIC 3HAHUA
JJI PCIICHUA 3aJa4

31 | Bauer mno teme [TpoBepka u 06001IeHNE 3HAHUN 1 [ToBTropuren | Yuammecs JIOIKHBI 3HATh; CUJIbI 16
«B3anmoencreue yMmeHui 1o teme «B3anmoencreue BHO - B IIpHUpoe, HOPMYITBI ISt
Tem. Tem. 0606maromy | PACYETa STHX CUIL.
i ypox VYyamuecs A0IKHbI YMETh:
pasnuyaTh CUJIbI, HAIIpaBJICHUS
WX EUCTBUS, TPUMEHSTh
MOJTYYCHHBIC 3HAHUS IS
perieHus 3aaa4y
1V. /lagnenue meepovix men, ncuokocmelii u 2azoe — 23 uaca.
32 | JlaBieHwue. JlaBneHue Ten Ha omopy. Ypok VYuaruecs 10JKHBI 3HATH; 16
Enunute 3aBUCUMOCTD JJaBJICHUS TBEPIOTO YCBOCHUSA MOHSATHE JJABJICHUE TBEPIOTO
JTaBJICHUSI. TeJa Ha OTOopPY OT ACUCTBYIOIIEH 3HaHUM, Tena, CAMHUIBI ITABJICHUS
Crnioco6s1 CWJIBI U TJIOMIAN OTIOPBL. EquHUIIB! YMEHUH, VYyammuecs A0TKHBI YMETh: JIst
WU3MEHEHUS nasieHus. [Ipumeps! yBenudeHus u HaBBIKOB Yero U KaKuMH criocodaMu
JTaBJICHUSI. YMEHBIIIEHUS JIaBJICHUS B PUPOJIE U YMEHBIIAIOT U YBEJIIMYMUBAIOT
TexHUKe. Pelllenne pacyeTHbIX 3a1a4 JaBJIeHUE. YMEThb pelaTh
1o Teme «/laBneHnue TBepIbIX TEIL.)» 3a/1a4yu Ha BBHIYHCIICHHE
JABJICHUS
33 | aBieHue rasa. [IprurHBI BO3HUKHOBEHUS JaBJICHUS Ypok VYuaiuecs 1071KHbBI 3HATh; 17
rasza. 3aBUCHMOCTbD JaBJICHUS Ta3a OT | YCBOEHHS MOHSATHE: TaBJICHUE Ta3a, €ro
ero oobemMa 1 TeMIeparypsl. 3HAHUU, 3aBUCHUMOCTB OT 00beMa U
YMEHUH, TeMIepaTypsl
HaBBIKOB VYyamuecs A0IKHbI YMETh:
OTIUCBIBATh U OOBSICHATD
JaBJICHUE, CO3]aBaeMOE razamMu
34 | 3akoH Ilackais. Paznuune B IBMKEHUM YaCTHII, U3 Ypok VYuaruecs 10JKHBI 3HATh; 17
KOTOPBIX COCTOSIT TBEpAbIC TENa, YCBOCHUSA MMOHUMATh CMBIC] 3aKOHA
KUJIKOCTH U Ta3bl. [lepenaua 3HAHWH, ITackains, Yyainnecs J0KHBI
JABJICHUS KUJKOCTHIO U Ta30M. YMEHUH, YMETh: ONUCHIBATH U OOBICHATH
3axoH [lackans. HaBBIKOB

nepeavy AaBJICHUS
KHUJKOCTSIMU U Ta3aMU




35 | JaBnenue B Hanuuune BecoBoro paBiaeHust Ypok Yyanmecs A0JKHBI 3HATh; 18
KUJKOCTHU U rase. BHYTPH >KMJIKOCTH, €TO BO3pacTaHHE YCBOCHUSA MOHSATHE: JIaBJICHUE B KUAKOCTU
C YBEJIIMYECHUEM TITyOuHBI. PaBeHCTBO | 3HAHHMH, U rase.
JABJICHUN XKUJIKOCTU Ha OJHOM U YMEHUH, Yyaiuecs 10IKHbI YMETh:
TOM K€ YPOBHE IIO BCEM HaBbIKOB OTUCHIBATh U OOBSICHATD
HaIPaBJICHUSM. JaBJIEHUE, CO3/1aBaEMOe
KUJKOCTSIMHU U Ta3aMH
36 | Pacuer naBneHus BeiBo 1 aHanu3 Gpopmyssl i TpenupoBou | Yyanimecs JOJKHBI 3HATh; 18
XKUJKOCTH Ha JHO U pacuera JaBJIeHUs KUJAKOCTH Ha JTHO HEI ypox | hopmyity [uist pacdera JaBieHust
CTEHKH cocyjia U CTEHKH COCY/JIa. KHUJKOCTH Ha JTHO U CTEHKU
cocyna
Yyaiuecs 10IKHbI YMETh:
paccuuThIBaTh J1aBJICHUE
KUJKOCTH Ha JTHO U CTEHKU
cocya
37 | Pemenue 3a1a4 no BripaboTka yMmeHHii 1 HaBBIKOB TpenupoBou | Yyanimecs JOJKHBI 3HATh; 19
teMe «/laBneHue pelIeHus 3a1a4. HEI ypox | hopMmyity [uist pacyera JaBieHust
KUJKOCTHU U razay. KUJKOCTHU U ras3a Ha JHO U
CTEHKH cocyjia
Yyaiuecs 10IKHbI YMETh:
paccuuThIBaTh 1aBJICHUE
KUJKOCTHU U rasza
38 | Coobmaromuecs O06ocHOBaHUE PACTIONIOKEHUS Ypok Yuamuecs JI0KHBI 3HATH; 19
COCY/IbI. MIOBEPXHOCTH OJIHOPOJAHOM YCBOCHUSA IIPUMEHEHHUE COOOIIAIOIUXCS
[Tpumenenne KUIKOCTH B COOOIIAIOIINXCS 3HAHWH, COCYOB
coOOIIaroIuXCs COCy/lax Ha OJTHOM YpOBHE, a YMEHHUH, Yuaiuecs 10IKHbI YMETh:
COCYJIOB. KHUJKOCTEN C Pa3HOM INIOTHOCTBIO — HaBBbIKOB ONMCHIBATh U OOBACHATD,
Ha pa3HbIX YpoBHAX. [Ipumepsl IIOYEMY OJJHOPOIHAS KUJIKOCTh
COOOMIAIOIINXCS COCYIOB U MX B COOOIIAIOIINXCS COCYaaX
IIPUMEHEHHE. HaXOJUTCs Ha OJIHOM YPOBHE
39 | Bec Bo3ayxa. SABnenus1, NOATBEPKIAIOIINE Ypok VYyamuecs 10MKHBI 3HATD; 20
AtmochepHoe CYIIECTBOBaHHE aTMOC(HEPHOTO YCBOEHHUS MOHSATHE: BEC BO3lyXa,
nasienue. [louemy nasieHus. Cuiia NpUTSHKEHUS K 3HaHUM, aTMoc(epHOe 1aBiIeHHeE.
CYIIECTBYET 3emiie Kak IPUYMHA YBETUUCHHUS YMEHUH, Yyaiuecs 10IKHbI YMETb:
aTMOoC(epHOTOo JTaBJICHHUS PU HaBbIKOB OTUCBIBATh U OOBSICHATD

BO3AYIIHAs




o0ostouka 3emin?

YMEHBIICHUN BBICOTHI. Xa0THYECKOE
JIBMDKEHUE MOJIEKYJ BO3/yXa M UX
MPUTSDKEHNE K 3eMIIe — YCIIOBUS
20cymiecTBOBaHMS 3€MHOM
aTMOC(]epHI.

SIBJICHUE aTMOC(EPHOTO
JABJICHUS

40 | UzmepeHue N3mepenue atmocdepHoro naBieHus |  Ypok Yyanmecs A0JKHBI 3HATh; 20
aTMoc(epHOTO pPTYTHBIM OapoMeTpoM. Beluncnenue | ycBOEHUsA YCTPOICTBO U IPUHLIUI pPaOOTHI
nasyeHus. OmpIT aTMOC(EepHOTO AaBICHHS. 3HaHUM, XKHUJKOCTHOTO OapoMeTpa
Toppuuennu. YMEHUH, Yyamuecs 10IKHbI YMETh:

HaBBIKOB BBIYUCIATH aTMOCHEPHOE
JIaBJIEHUE, OOBSICHSITH OIIBIT
Toppuyesu.

41 | bapometp — Ha3nauenue, ycTpOHCTBO U IPpUHIUII |  YPOK Yyamuecs 10KHbI 3HATh; 21
aHepous. necTBus OapoMeTpa — aHepouaa. YCBOEHHUS YCTPOMCTBO U IPUHLIUI pPaOOTHI
AtMmocdepHoe 3aBUCUMOCTD JaBJICHUS U TUIOTHOCTH | 3HAHHM, OapomeTpa-aHepouia
JIaBJICHUE Ha BO3]lyXa OT BBICOTHI HAJl 3€MJIEH. YMEHHUH, Yyaiuecs 10IKHbI YMETh:

Ppa3IMYHbIX BsicoTomep. HaBBIKOB HCII0JIb30BaTh OapomeTp-
BBICOTaX. aHepou JUIsl U3MEPEHUs
aTMOC(EepHOTO TaBICHHUSI
42 | MaHOMETpBI. YCTpOUCTBO U MPUHLUIT JEHCTBUSA Ypok Yyamuecs 10JKHbI 3HATh; 21
OTKPBITOIO KMJIKOCTHOTO U YCBOEHHUS YCTPOMCTBO U IPUHLIUI pPaOOTHI
METAJJINYECKOTO MAaHOMETPOB. 3HaHUH, MaHOMeTpa
YMEHHUH, Yyaiuecs 10IKHbI YMETh:
HaBbIKOB HCIIOJIb30BaTh MAHOMETP JJIA
M3MEpPEHUs AaBJICHUS

43 | Pemenue 3anau Pemenne 3a1a4 ¢ UCIOJIB30BAHUEM TpenupoBo | Ydammecs JOJKHBI 3HATH; 22
«IIpaBuio dbopmMyI o Teme. 4HBIA ypok | GOPMYIIBI Ul pacuera
COOOIIaroIINXCs aTMOC(EpHOTO JTaBICHHUS
COCYyZIOB, Yyaiuecs 10IKHbI YMETh:

U3MepeHne paccuuThIBaTh aTMOC(HEpHOE
aTMoc(epHOTO JaBJIEHUE, UCTIOJB3Ys (POPMYIIbI
JABJICHUSY. 110 JAHHOU TeMe

44 | TlopuHeBoi YCTpOUCTBO U IPUHLUII JEHCTBUS Ypok Yyamuecs J0JKHBI 3HaTh; YTO 22
KHUJKOCTHBIN BCAChIBAIOIIETO KUJKOCTHOTO YCBOEHHUSA TaKkoe BOJOIPOBO/JI, OPIIHEBON
HAaCOoC. Hacoca. 3HAHUU, YKHJIKOCTHBIN HACOC, YCTPOKCTBO




YMEHHUI,

Y IPUHIIUIT JEHCTBUS

HaBBIKOB Yyaiuecs 10IKHbI YMETh:
OOBSICHATH IPUMEHEHNE
KHUJKOCTHOrO Hacoca
45 | I'mppaBnanueckuit YCTpOUCTBO U IPUHLUII JEHCTBUS Ypok Yyamuecs J0JKHBI 3HaTh; YTO 23
pecc. TU/IpaBIMYECKUi ITpecca. YCBOEHHUSA TaKoe THIpaBINYECKUI Tpecc,
3HaHUM, YCTPOWCTBO MU MPUHIUIT
YMEHHUH, JNEUCTBUS
HaBBIKOB Yyaiuecs 10IKHbI YMETh:
OOBSICHATH IPUMEHEHNE
I'HIPaBIMYECKOro Impecca
46 | [deiictBue [IprunHBEI BOSHUKHOBEHUS Ypok Yyamuecs 10JKHbI 3HATh; 23
AKUJKOCTHU U rasza BBITAJIKMBAIOIIEH CUJIBI. YCBOCHUSA MOHSTHE: BHITAIKUBAIOIIAS
Ha [IOTPYKEHHOE B Hamnpasnenue n BenmnunHa 3HaHUM, CUJIa, HAIlpaBJICHUE
HUX TEJIO. BBITAJIKABAIOLIEH CUIIBIL. YMEHUH, BBITAJIKABAIOLIEH CUIIBI
HaBBIKOB Yyaiuecs 10IKHbI YMETh:
OTHCHIBAaTh U OOBACHATH
NefcTBHE KUJKOCTH U Ta3a Ha
IIOTPY’>KEHHOE B HUX TEJO
47 | ApxumenoBa cuia. BriBon dopmyibl uist onpeieneHus Ypok Yyanmecs A0JKHBI 3HATh; 24
Jla0. pab. Ne7 apxumenoBoi cuiibl. OGHapyxeHue IIPAKTUYECK | OHATHE: ApXUMEN0BA cuia,
«Ornpenenenune HAa OTIBITE BHITAIKUBAIOIIETO Ol paboThl | (hopMyITy VTSt OTIPEICICHUSI
BBITAJIKHBAIOIIEH JNEUCTBUS JKUJIKOCTU Ha ApxuMen0BOM CHIIbI, TOHUMATh
CHUIBI, MOTPY’KEHHOE B HEE TEJIO. CMBICT 3aKOHa Apxumena
JEUCTBYIOIIEH HA Yyamuecs JTOJDKHEI YMETD:
MIOTPYKEHHOE B ONPEEIATh BHITAIKUBAIOILYIO
KHUJKOCTD TEIIOM. CHILY, IECTBYIOILYIO Ha
MOTPY’KEHHOE B KHUAKOCTb TEJIO.
48 | IInaBaHue Teu. YcnoBus, Ipu KOTOPBIX TENO B Ypok Yyamuecs 10JKHbI 3HATh; 24
KUJKOCTHU (Ta3e) TOHET, BCIUIBIBAET, YCBOCHUSA YCIIOBUS IJIaBaHUsI TEJ
I1J1aBaeT. 3HaHUM, Yyamuecs A0JKHbI YMETh:
YMEHHUH, OTHCHIBATh U OOBSACHATH
HaBBIKOB SIBJICHUE TUIABAHUSI TEJ
49 | Pemenue 3az1a4 no IToBTOpEHUE TEOPETUUECKOTO TpenupoBo | Yuamuecs D0IKHbI 3HATh; 25

TEMC

MaTtepuaina TeMbl. BeipaboTka

YHBIN YPOK

(dbopMyITBI TS pacyera




«ApxumMenoBa
cuna. Ilnapanue
TEI

YMGHI/Iﬁ 1 HAaBBIKOB pCHICHUS
THUIIOBBIX 3aJa4 110 TEMC.

ApXHUMEOBOW CUJIBI, YCIIOBUS
IIJIABAHUS Tell

Yyamuyecs J0JKHbI YMETh:
BBIYHCISATE ApXUMEIOBY CUITY

50 | JIab. paG. Ne§ Brisicuenue ycinoBui, mpu KOTOPBIX Ypok VYyamuecs 10TKHBI 3HATD; 25
«BblsicHeHne TEJIO IIaBAaeT U MPU KOTOPBIX TEINO IIPAKTUYECK | YCIOBUS IUIaBaHUS TEN B
YCIIOBUH TUIaBaHUS TOHET. Ol pa®OThl | KMIKOCTH
TeNa B JKUIKOCTH. Yuaiuecs 10KHbI YMETh:
OOBSICHATD YCIIOBUS TJIAaBAHHS
T€J B )KUJKOCTH
51 | [limaBanue cynoB. [IpumeneHne yciaoBus TUIaBaHus TEN. | Y POK Yyanuecs A0JKHBI 3HATh; 26
BosnyxonnaBanue. Ocanka cysiHa, BaTepiIuHus, YCBOEHHUS MOHATHSL: OCaJIKa Cy/Ha,
BOJIOU3MEILIEHUE CY/IHA, €T0 3HaHUH, BaTEpJINHUSA,
IPy30I0bEMHOCTb. BoIHBIN YMEHHUH, IrPy30I0ABbEMHOCTb.
TpaHcnopT. Bo3aymHsii map. HaBBIKOB Yyamuyecs J0JKHbI YMETh:
ITogpeMHas cuina. OOBSICHATH TPUHIIMIT TUTABAHUS
CYJIOB, BO31yXOIUIaBAHMUSI
52 | Pemenue 3aga4 1o Pemenue 3a1a4 Ha BBIYMCIICHUE TpenupoBo | Yyamuecs JOJKHBI 3HATH; 26
teMe «/laBneHue JABJIEHUS TBEPABIX TEJN, KUAKOCTEN 4HEBI ypok | GOPMYJIBI IS pacyeTa
TBEPABIX TEN, U Ta30B JABJIEHUS TBEPABIX Tell,
JKHUIKOCTEH U JKUJIKOCTEN U ra30oB
ra3oBy. Yyaiuecs 10IKHbI YMETh:
MIPUMEHSTH MTOJTy4E€HHbIE 3HAHUS
1P pElIeHNUH 3a]1a4
53 | KonrponbHas Pemienue 3a1a4 Ha BBIYMCIICHUS Ypok Yuammuecs J0KHBI 3HATh; 27
pabota Ne3 mo JABJIEHUS TBEPABIX TEJ, KUAKOCTEH nposepku U | GOPMyJIBI IS pacyeTa
teMe «/laBnenue U Ta30B OIIEHKH JABJICHUS TBEPABIX TeIl,
TBEPJBIX TEII, SHaHWH YKUJIKOCTEN U Ta30B_Yyaluecs
KUAKOCTEN U JOJIKHBI YMETh: TPUMEHSTh
ra3oBy. MIOJIy4YEHHBIE 3HAHUS TIPU
pELIeHNH 3a]1a4
54 | Ypok-urpa [TpoBepka u 0600111eHNE 3HAHUHN U [ToBTropuren | Yyammecs TOJKHBI 3HATD; 27
«/laBnenue yYMEHUH 110 TeMe «JlaBiieHue BHO - (dbopMyITBI TS pacyera
TBEpABIX TEN, TBEPABIX TEJN, KUAKOCTEN U ra30By. 0606maromy | AABICHUS TBEP/IBIX Tell,

JKHUJIKOCTEH U

JKHJIKOCTEN U ra30oB_YUaluecs




ra3oBy. 1 ypok JOJIKHBI YMETh: TPUMEHSTh
MIOJIy4Y€HHBIE 3HAHMSI IPU
pelIeHnH 3a1a4
V. Paboma u mownocme. Inepeusn. — 12 uacoe.
55 | Mexannueckas Mexannueckas padora. Equnuibt Ypok Yyamuecs 10JKHbI 3HATh; 28
pabota. EnuHuIb! pabotel. OnpenencHue YCBOEHHUS MOHATHS: paboTa, €IUHULIBI
paboTEHI. MEXaHMYECKOH paboTHI [UI CIydaeB, | 3HAHWM, paboThl, pU3HUECKHI CMBICT
KOoTrJa cHJjla COBHAJacT C YMEHUH, Yuamuecs TOJDKHEI YMETD:
HaIPaBJICHUEM JIBH)KECHUS Tela. HaBBIKOB BBIYHCIISATH MEXaHUYECKYIO
paboTy I MPOCTEUTITIX
CIIyJaeB
56 | MoIHOCTb. Omnpenenenne MOIHOCTH. EnnHUILIBI Ypok Yyamuecs 10KHbI 3HATh; 28
Eaunanib MOIIHOCTH. ycBOeHHs | HOHSTHS: MOIIHOCTD, €AMHULIBI
MOIIIHOCTH. 3HAHMUIA, MOIIIHOCTH, (PU3NUECKUN CMBICIT
. Yyaiuecs 10IKHbI YMETh:
YMEHHUH,
BBIYHCIISATH MOITHOCTD JJIs1
HaBBIKOB o
MIPOCTENIINX CITy4aeB
57 | Ilpoctelie [Ipocteie Mexann3mbl. Mx Ypok Yyanmecs A0JKHBI 3HATh; 29
MEXaHU3MBI. HazHaueHue. Poruar. [lnedo cuisl. ycBOeHHs | HOHSTHSL IUIEYO CHIIBI, YCIOBHE
Poruar. PaBHoBecue IToHsiTHE BBHIMTPBIIIA B CUJIE. 3HAHI, PaBHOBECHS pbluara, BHIUTPBILI
CHJI Ha pblyare. VYcioBue paBHOBECHS pblyara. yMeHii B CHJIE, BUJIbI TPOCTHIX
’ MEXaHHU3MOB U UX IPUMEHEHHE
HaBBIKOB .
Yyaiuecs 10IKHbI YMETh:
OOBSICHATH Ha3HAUEHHE MTPOCTHIX
MEXaHHU3MOB, KaK MOJIY4YHUTh
BBIUTPBIII B CHJIE
58 | MoMeHT cuibl. MowmeHT cuibl. [IpaBuino MOMEHTOB. Ypok Yyamuecs J0IKHbI 3HATh; 29
[IpaBuio ppryara uepe3 MOMEHT yCBOGHMs | HOHSTHE: MOMCHT CHUJIBI,
cwibl. EquHMIIa MOMEHTA CUJIBIL. AHAHM MIPaBUII0 MOMEHTOB, GOPMYITY
b
. JUISL BBIYMCIIEHUSI MOMEHTA CHJIbI
YMEHHUH,
Yyaiuecs 10IKHbI YMETh:
HaBBIKOB
IIPUMEHSTH IPAaBUJIO MOMEHTOB
59 | Pbruaru B TEXHUKE, Omnpenenenne BBIMTPHIIA B CUIIE Ypox Yuaiuecs 101KHBI 3HaTh; 30
OBITY M IPHPOJIE. npu padoTe HOXKHULIAMH, KyCayKaMH | MPAKTUYECK | YCTPOMCTBO M MPHUHIUT pabOTHI




Jla6. pab. Ne9

U JPYTMMHU UHCTPYMEHTaMH.

0i1 paboTHI

pBIYaroB

«BprsicHEHUE YCTpOUCTBO U IEHCTBUE PBIYAXKHBIX Yyamuyecs A0JKHbI YMETh:
yCIIOBUSA BECOB. OOBSICHATH TPUHIIAIT PAOOTHI
paBHOBECHS pBIYAroB, ONPEAEIATh YCIOBUS
phIyaray. paBHOBecHs pbiyara. [loHumars
HE0OX0IMMOCTb U TPAaHULIbI
IIPUMEHEHMSI PhIYAroB
60 | [Ipumenenue Henonaswxkhbiii 010k. [1oaBMKHBIM TpenupoBou | Yuaimecs A0JKHBI 3HATh; 30
3aKOHA PaBHOBECHSI 61o0k. PaBeHcTBO paboT nmpu HEI ypok | 30JI0TOE MPABUIIO MEXaHHKH,
ppluara K OJoKy. HCIO0JIb30BAHUU IPOCTBIX ¢bu3nvecKuii CMBICI
PaBenctBo padot MEXaHHU3MOB. BbIUTpBIII B cuite Jis Yuaiuecs 10KHbI YMETh:
npu MOJIBMKHOTO 0JI0Ka. «30J10TOE MPUMEHSATH 30JI0TOE MTPABUIIO
HCI0JIb30BAHNUU MIPaBUJIO» MEXAHUKH. MEXaHUKH NPU PELICHUH 3a/1a4
IIPOCTBIX
MEXaHHU3MOB.
«3o10TO€
IIPaBUIIO»
MEXaHHUKH.
61 | Pemenue 3a1a4 Ha Pemrenne 3a1a4u Ha BbIYMCIICHUE TpenupoBou | Yyanimecs JOJKHBI 3HATh; 31
«30I10TOC MOJIE3HOM U 3aTpaueHHON PabOTHI C HEI ypok | 30JI0TOE MPABUIIO MEXaHHKH,
IIPaBUIIO» MCI0JIb30BAHUEM 30JI0TOTO ITpaBUIIa bu3nvecKuit CMBICI
MEXaHUKH. MEXaHUKH. Yyaiuecs 10IKHbI YMETh:
MIPUMEHSTH 30JI0TOE MPABUJIIO
MEXaHUKH NIPU PELICHUH 3a/1a4
62 | Koaddumuent [TonsiTHE O MOJIE3HOM U TTOJTHOMN Ypok Yyanmecs A0JKHBI 3HATh; 31
IIOJIE3HOTO pabote. KITJI mexanuzma. IIPAKTUYECK | OHATHE: KOAPPUIUEHT
JICUCTBUSA YOeauThes Ha OIBITE B TOM, YTO O#1 paboOTHl | TTOJIE3HOTO JIEHCTBUS,
MexaHu3ma. JIaob. 1oJie3Hast paboTa, BBHIIIOJIHEHHAS C bu3nvecKuit CMBICI
pab. Nel0 MTOMOIIIBIO TPOCTOTO MEXaHU3Ma, VYyammuecs A0IKHbI YMETh:
«Ornpenenenune MEHBIIIE [TOJIHOM. onpenenate KIIJI npu noxseme
KIIJI mpu nogseme TeJa 10 HAKJIOHHOM IIJIOCKOCTH
TeJa 110 HAKJIOHHOU
IIJIOCKOCTH.
63 | DHeprus. ITonsiTre 06 sHEprUM. Ypox Yuaiuecs 101KHBI 3HaTh; 32

TloTeHmmansrHad u

IToTeHumanpHas SHEPTUs

YCBOCHUSA

IIOHATHA: IOTCHIMAJIbHAA U




KUHETHUYecKast (mogHsTOrO HAz 3eMiel u 3HaHUH, KMHETHUYECKasi SHEPTUsl,
SHEpPruMu. ne(opMHUPOBAHHOTO TEINa). yMeHui, bu3nvecKuii CMBICI
3aBUCUMOCTb NOTEHLIUATIbHON HABBIKOB Yuaiuecs 10KHbI YMETh:
SHEPruM MOJHATOrO Tejaa OT €ro BBIYMCIIATH NOTEHIMAIBHYIO U
Macchl U BBICOTHI TOJABEMA. KMHETUYECKYIO SHEPTUHU Tena
Kunernueckas sneprus.
3aBUCUMOCTb KHHETUYECKOU
SHEPruM OT MAaCChl TeJla U €T0
CKOPOCTH.

64 | IlpeBpaienue [Tepexon ogHOro BHIA Ypok Yyanmecs A0JKHBI 3HATh; 32
OJHOTO BHUJA MEXaHU4YECKON DHEPTUU B IPYTOM. ycBOeHHs | 3aKOH COXPaHCHUs MOJIHOM
MEXaHU4YECKON ITonnas mexaHu4eckas SHEPrus U 3HAHMW, MEXaHU4ECKOMN JHEPrun
SHEPIrUU B IPYrOM. 3aKOH €€ COXpPaHEHHS. o Yyamuecs A0JKHBI YMETb:
3aKOH COXpaHEHMUsI YMEHTHI, OOBSICHATH (PU3UIECKUI CMBICIT
IIOJIHOM HABBIKOB 3aKOHA COXPAaHEHHUs SHEPIUH,
MEXaHUYECKOU BBIYUCIISATH TOTCHIIMAIBHYIO U
SHEpPruM. KMHETUYECKYIO SHEPTUHU Tena

65 | Pemenue 3amay no Pemenue 3aau Ha BbIYKCIICHUE TpenupoBou | Yuariuecs: JOJKHBI 3HATh; 33
teme «PaboTa u paboThI, MOIITHOCTH, TIOTEHITUATBHO N HEIi yPOK dbopMyITel TS pacdera padoTHl,
MOIIHOCTb. SHEpPruM, KNHETUYECKOM 3HEpIuH, MOIIIHOCTH U SHEPTUU
DOHeprus MOJIHOM MEXaHWYECKON SHEPIuH, Yyamuecs A0JKHBI YMETb:

MIPUMEHEHHE 3aKOHA COXPAHEHUS MIPUMEHSTH MTOJTy4E€HHbIE 3HAaHUS
SHEpPruM. IIpU pELIEHNH 3a]a4

66 | KonrposbHas Pemenne 3a1a4 Ha BEIYUCIICHUE VYpox VYuamuecs 10JKHBI 3HATh; 33
pabota Ne4 mo pabOThI, MOIHOCTH, TIOTCHIUATLHON | npoBepku U | GOPMYIIBI It pacdeTa paboThl,
teMe «Paborta u SHEpPruM, KNHETUYECKOM 3HEpIuH, OILIEHKH MOIIIHOCTH U SHEPTUHU
MOIIIHOCTb. MOJIHOM MEXaHUYECKON SHEPIUH, SHaHWH Yyamuecs A0JKHBI YMETb:

DOHeprus. IIPUMEHEHHE 3aKOHA COXPaHEHUs MIPUMEHSTH MTOJTy4E€HHbIE 3HAHUS
SHEpPruM. IIpU pELIeHNUH 3a]a4
67 | IloBTOpeHue Kypca [ToBTOpEHNE OCHOBHBIX NOHATUN TperupoBo | Yuaimmecs J0JDKHBI 3HATD, 34

7 xi1acca

Kypca Gu3uKH 7 KIacca: CTpOeHHe
BCIICCTBA, CUJIbI, JaBJICHUC TBCPABIX
TeN, )KUIKOCTEH U razos, paboTa,
MOIIIHOCTb, DHCPIUA.

YHBIN YPOK

OCHOBHbIE (PU3HUECKHE
BEJIMYMHBI: Macca, INIOTHOCTb,
cuIa, 1aBlieHue, pabora,
MOIITHOCTB, SHEPTHSL.
Yuammuecs I0JKHBI YMETh:




OOBSICHATH (PU3NUECKUE SIBICHUS
Y 3aKOHBI, OIIMCBIBAIOIINE ITH
BEJINYNHBI

68

Htoroselit ypok.

[ToBTOpEHNE OCHOBHBIX MOHATHIA
Kypca Gu3uKH 7 Kacca: CTpOeHHe
BCIICCTBA, CUJIbI, JaBJICHUC TBCPAbIX
TeN, )KUIKOCTEH U razos, paboTa,
MOIIIHOCTb, DHCPIUA.

Ypok
CHCTEMAaTu3
alnuu u
00001IeHMS
3HAHUH

VYyamuecs 10TKHBI 3HATD;
OCHOBHbIE (PU3HUECKHE
BEJIMYMHBI: MAcca, MIOTHOCTh,
cuIa, 1aBlieHue, pabora,
MOIIHOCTb, SHEPTUs_Y Yalllhecs
JOJIKHBI YMETh: 00BSICHSATH
(busznuecKue SIBICHUS U 3aKOHHI,
OTHUCBIBAIONINE ITH BEJIMUUHBI
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