











Co3paHme MrpoBbiX MOMEHTOB C MCnonb30BaHMeM umucdpposom
naboparopumn «Apxumepn». ®usuka. Xumua. buonorumsa.

12. Knumamuueckue ghakmoput

ITo naHHBIM TpadUKOB OMpeAeTUTe, HAOTIOTACTCS

I TEPUOAMYHOCTH B  H3MCHEHUHM  BIXKHOCTH

U TeMIeparypbl B  TEYCHHE  y4eOHOro  JHA

B KaOHMHETE.

1. Ja, nabmromaercs 2. HeT, He HAOIIoLaeTCs

3. HabmomaroTes TONBKO MEPUOANICCKIE U3MCHEHHS
TeMIepaTypbl

4. HaOmroaroTest TONBKO MEPUOANICCKIE U3MCHEHHUS
BIIAYKHOCTH

13. Ilynwc

[To rpaduky wW3MEHEHHS YACTOTHI CEPACUHBIX
COKpAllCHUH ONpelenuTe, B KakoM Juana3oHe

Puc. 12

KOJIE0AJICS MYJIbC UCTIBITYEMOTO.

1. Ot 10 no 60 ynapoB B MUHYTY
Ot 65 no 100 ygapoB B MUHYTY
Ot 20 no 100 ynapoB B MUHYTY
Ot 90 no 100 ymapoB B MUHYTY
[Tynbc HE U3MeHsICs

A
Puc. 13

14. B3zaumoceasvb yacmomul cepoeuHblX COKPAUCHUI U 6UOA OesAme1bHOCIU

I[lo rpaduky H3MEHEHHS YaCTOThI  CEPICUYHBIX

COKPAIIICHUN OTIPEICITUTE, BKAKOM COCTOSHUHM HAXOTHIICS

YEJIOBEK, KOTOPOMY HPOBOMIOCH UCCIICIOBAHNE.

1. B cocrostHum mokost

2. Haxomuiics B COCTOSIHUM YMCTBEHHOT'O HAITPSKEHUS

3. Haxomuicsi B COCTOSIHMM IIOKOSI I10CJI€ HEOOJIBIIOHN
(m3nYecKoi Harpy3Ku

4. Haxomuicst B COCTOSIHUU CHA

5. JlaHHBIX JU1sl ONIpeIeTIEHNS HEI0CTAaTOYHO

Puc. 14

15. B3aumoceazo uacmomol cepoeuHblX COKPAUEHUN U 6U0A 0eAmeIbHOCHU

I[Io rpaduky W3MEHEHHS  YacCTOTBI  CEPICYHBIX

COKpAIIEHUM OTTPECIIUTE, B KAKOM COCTOSTHUM HAXOIUIICS

YeJI0BEK, KOTOPOMY TIPOBOIUIIOCH HCCIICIOBAHME.

1. Haxomwmiicst B COCTOSTHIE YMCTBEHHOTO HATTPSIKCHIS

2. Haxonuicst B COCTOSIHUH CHa

3. Haxonuics B COCTOSIHMM IIOKOSI TIOCJIE HEOOIBIION
(hu3UIeCKON HATPy3KH

4. B cOCTOSHUHU ITOKOS

5. JIaHHBIX JJ1s1 OTIpe/iesIeHHs] HEI0CTAaTOYHO

Pwuc. 15

16. Bvioenumenvnas u mepmopezyiimopHaashyHKYus Koxcu
[To rpadukam M3MEHEHUS TeMIEPaTyPhl U BIAKHOCTH
OTIpEJICIINTe, KaKhue W3MCHCHHS IIPOUCXOIAT B
MTOJIMATHJICHOBOM TIaKeTe IPH ITOMCIICHHH B HETO
KHCTHU PYKH.

1.IloBbIIIeHHE TEMIT. U YMEHBIIIEHUE BIIAYKHOCTH
2.1loHmxeHUE TEMII. U YMEHBIICHHE BIaKHOCTH
3.IloBbIIIeHHE TEMII. U YBETTMUEHUE BIAKHOCTH
4.1loHMKEeHUE TEMII. U yBEIIMYCHNE BIKHOCTH

5. MI3MeHEeHn HET.

Puc. 16



Co3paHue urpoBbiX MOMEHTOB C Ucnonb3oBaHuem undposon
naboparopumn «Apxumepn». ®usuka. Xumua. buonorusa.

Hzpa «Mexanuueckue koneoanusny ona 9-vix knaccos. Aemop Kopeneecxkasn E.B.

Tpu npy’KMHHBIX MasITHUKA

Ha pucynke 1-3 mnpuBeneHsl rpadpuku
KOJIEOAHUN CUJIbl YIIPYTOCTU MPYKUHBI IS
rpy30B pa3ianuHoil Maccel. Kaxoil rpadux

COOTBETCTBYeT HAWOONbIIEMYy MEPUOTY
KoJieOaHui?

1. Kpacubrii

2. Cunnit

3. Po3oBrbiit

4. OnpenenuTh HeIb3s

Bonpoc Ne2

Tpu NPy>KUHHBIX MASITHUKA
Ha pucynke 1-3 mnpuBenensl rpaduku

KONIeOAHUI CUJIBI YIPYTOCTH TPYKUHBI IS
rpy30B paznudHoi macchl. Kakoii rpaduk
COOTBETCTBYET HaMOObINEH aMIuIUTy/Ie?.

1. KpacHblii

2. Cunnit

3. Po3oBbiit

4. OnpenenuThb HEb3s

Bonpoc Ne4

Tpu NpyKUHHBIX MAasITHHKA
Ha pucynke 4-9 npusenensl rpaduxu
KOJIeOaHUN CHJIBl YIPYTOCTU MPYKUHBI JUIS
rpy30B paznu4Hoi macchl. Kakoii rpaduk
COOTBETCTBYET HaAMOOJbIICH amrunTye?.

1. KpacHbiii

2. CuHnii

3. Po30BbIi

4. OnpenenuTs HENMb3S

Bonpoc Ne5

Kosie0anust npy’kKHHHOT0 MAATHHKA
I'py3, n0ABEIIEHHBII HATIPYKUHE, COBEPILIAET
cBOOOAHbIE KONeOaHUs B BEPTUKAJIBHOMH
wiockoctu. [lo rpaduky 3aBHUCHMOCTH
CWJIBl YIPYIOCTH HPY>KMHBI OT BPEMEHH
omnpeaenute nepuo konedanuii.(Puc. 4-9)

1. 0,84 c

2.128¢

3.0,46 ¢

4.2,8¢c

Bonpoc Nel

Puc. 1-3

Bonpoc Ne3

Tpu Npy:KMHHBIX MAATHHKA
Ha pucynke 1-3 mnpuBenensl rpaduku
KoJIe0aHMI CHIIBI YIIPYTOCTH TPY>KUHBI IS
Ipy30B pasznuuHoi macchl. Kakoii rpadux
COOTBETCTBYeT HauOOJbIIEH Macce rpy3a?.

5. Kpacubiii

6. Cunnii

7. Po3oBblit

8. Omnpenenutb HENb3s

Pwuc 4-9

Bonpoc Ne6

Kousie0anusi npy:KUHHOT0 MASITHUKA
['py3, moBeIeHHBIN HATIPY)KUHE, COBEPIIIACT
CBOOOIHBIC KOJICOAHUS B BEPTHUKAJIBHON
wiockoctu. [lo Tpaduky 3aBHCUMOCTH
CHJIBI YNPYTOCTH TPY)XHUHBI OT BPEMEHHU
onpenenute maccy rpysa. (Puc. 4-9)

1.225r

2.275r

3.175r

4.500r



Co3paHme MrpoBbiX MOMEHTOB C MCnonb30BaHMeM umucdpposom
naboparopumn «Apxumepn». ®usuka. Xumua. buonorumsa.

Bonpoc Ne7

Kosie0anust npy’>KHHHOT0 MaATHHKA
I'py3, mnopBemieHHBI  HAa  NPYKHUHE,
coBepiaer  CBOOOIHBIE  KoNeOaHWS B
BepTUKaNbHOW TuiockocTH. Ilo rpaduky
3aBUCUMOCTHU CHJIBI YIIPYTOCTH IPY’KUHBI OT
BPEMEHM OIPENEIUTE JKECTKOCTh MPY’KUHBI
(puc. 4-9).

1. 12,6 H/m

2. 1,7H/™m

3. 40 H/m

4. 10 H/m

5. OnpenenuTs HENb3s

Kone6anus npy:KHHHOI0 MasiTHHKA

Bonpoc Ne8

Kosiedanust npy’>KHHHOTO MasiTHUKA
I'py3, nmoaBemieHHBI HAa  NPYKHHE,
COBEpIIAET CBOOOTHBIC KoJIeOaHus
B BEpPTUKaJIbHON TuiockocTH. I[lo rpaduky
3aBUCHUMOCTHU CHJIBI YIIPYTOCTH HPY>KUHBI OT
BPEMEHM OIPEJIEINTE MAKCUMAJIbHYIO CHITY
ynpyroctu (puc. 4-9).

1. 2,75 H

2. 1,75H

3.45H

4. 2,25 H

Bonpoc Ne9

I'py3, moaBelIeHHBI Ha Npy>KUHE, COBEpIIAeT CBOOOJHBIE KOJIEOAHUS B BEPTUKAIBbHOM
iockocTy. [To rpadguky 3aBUCMOCTH CHIIBI yIIPYTOCTH MIPY>KUHBI OT BPEMEHHU OIpEIeIuTe
YAJIMHEHNE TIPYKUHBI B MOMEHT MPOXOXKACHUS MOJIOKEHHs paBHOBecus (puc. 4-9).

17,9 cm
Ocm

21,8 cm
13,9 cm

Tecm no xumuu. Aémop eonpocoe lloumapyx H.H.

1. Bonoponublii mokasarejib cpeabl pacTBopa

Ilo rpaduky wusmenenus pH pactBopa
ONpEAEIUTE  INPUPOLY  PACTBOPSAEMOIO
BELIECTBA.

12. I'uppokcu1 aMMOHHUS

13. Consnas xkucnora

14. Xnopun Harpus

15. CepHas kucnora

16.I'mppoxcun HaTpus

17. Cynbdar xanus

2. Konuyenmpauusa uonog éooopooa (puc.3-1)

Ilo rpaduky wusmenenus pH pactBopa
paccuuTaiTe MOJSPHYIO KOHLIEHTPALMIO
MOHOB BOo10poia CH+(MOJIB/JT) BIIOTy4€HHOM
pacTBope.

1.1-10-2,6

2.1-10-12,6

3. 12,6 - 10-10

4.2,5-10-13

5.13-10-2,5

(puc.3-1)

Pwuc -1

3. HUzmenenue pH cpeowl (puc.3-1)

[lo rpaduky wusmenenuss pH pactBopa
CIPOTHO3UPYHTE, KaK U3MEHUTCS 3HAYCHHE
pH npu pgoGaBieHnn K MOTyYEHHOMY
pacTBOpy M30BITKA COJITHON KUCIIOTHI.

6. YBenmnuutcs

7. HemHoOro yBenuuurcs

8. He m3menurcs

9. HemHoro ymeHpmurcs

10. YMeHbmutTces



Co3paHume MrpoBbiX MOMEHTOB C UCNoOJib30BaHMeM uudgposon
naboparopumn «Apxumepn». ®usauka. Xumua. buonorumsa.

4. Peakyus neumpanuzayuu (puc.3-2)

[To m3menenuto pH pactBopa B Xolle peaklUM HEUTpaIu3aluy OINPEACTIUTE BEPHYIO

[IOCJIEI0BATEIBHOCTD CIIMBAHUS PACTBOPOB.
5. Peakuust HeWTpanu3auuud pacTBopa
COJISTHOM KHUCIIOTBI pacTBOpoM
TUIAPOKCUIA HATPUS.

6. Peakuust HeWTpanuzaluu pacTBOpa
TUAPOKCUIA  HATpUs pacTBoOpoM
COJISTHOM KHUCJIOTHI.

7. Peakuusi HeWTpajau3auuud pacTBopa
CEpPHOMKHCIIOTBI PACTBOPOMIUIPOKCH/IA
HaTpus.

8. Peakuusa HeWTpanmuzaluu pacTBOpa
TUAPOKCUJIA HATPUSI pACTBOPOM CEPHOMI
KHUCJIOTBI.

5. Pacuem uzmenenus pH pacmeopa (puc.3-2)

[lo rpajpuky wusmenenuss pH pactBopa
CTIPOTHO3HUPYHTE, KaK M3MEHHUTCS 3HAYCHUE
pH mpu poGaBieHMHM K TOTy4YEHHOMY
pacTBOpY M30BITKA COJITHOM KUCIIOTHI.

6. YBenuuutcs

7. HemHoOro yBenuuurcs

8. He m3menurcs

9. HemHOrO ymeHbmIUTCA

10.YMeHbmuTCs

[To rpaduky M3MeHeHHE TeMIepaTypbl MpH
pacTBOPEHUH HUTpaTa aMMOHHUS B BOJE
OTpeieNuTe TEII0BOM YPPEKT peakinu.

5. DK30TepMUYECKUI

6. DHIOTEPMUYECKUM

7. Tennooii 3(hpexT He onpeaeuTh

8. HemocTatoyHo JaHHBIX I

onpenencHus dpdexra

8. Pacuem yoenvnoii mennomul peaxyuu (p.3-3)

Ilo rpaduky nu3MeHeHue TeMIepaTyphbl 1
ypaBHeHuto Q = ¢ - AT, rze c- ynenbHas
TermnoémMkocTh Bofbl (mpu 25°C - 4,18 JLx/ 1 °C),
paccuuTaiiTe yaenbHyl0 TEIIOTY Peakuu U
BbIOEpUTE MPABUIBHBIN OTBET.

6.20 JIx/ T

7.22 JIx/ T

8.23 JIx/ T

9.24 I/

10.25 I/ T

Pwuc 3-2

6. Ilpumenenue unouxkamopos (puc. 3-2)

3nauenue pH ObICTpO HM3MEHsETCS BOIH3U
TOYKHM KOHIIA TUTPOBaHUS. 3Hasi HHTEPBAJIBI
nepexoga pH HEKOTOPBIX WHIWKATOPOB,
OTIPEICIIUTE, KAKOH WHIUKATOP MOXKET OBITH
UCTIOJIb30BaH IS OTIPEIEIICHUS 3TOU TOUKH.

1. Uaauroxapmud (11,6 — 14)

2. MetuoBsiii 3enensiii (0,1-2)

3. Iukpunonas kucmora (0—1,3)

4. MetanunoBbii xentoiit (1,2 - 2,3)

5. Kownro kpacHhsrii (3,0 — 5,2)

7. Tennoeoit 3¢hghexm peaxyuu (puc.3-3)

Pwnc.3-3
8

9. Tennoesoi 3¢hghexm peaxyuu (puc.3-3)

[lo rpaduky u3MEHEHHUs TeMIeparypbl
MIPEIMONIOKUTE KaK H3MEHUTCS TEeIUIOBOM
3¢ dexT pacTBOpeHUs B JIBa paza MEHBIIETO
KOJTMYECTBA BEIIECTBA B TAKOM ke 00beme
BOJIBI.

1. YMeHbIIUTCA B UETHIPE pasa

2. YMeHbIIUTCS B JBa pa3a

3. He usmenurcs

4. YBenuuutcs B JIBa pasza

5. TennoBo# 2 dEKT He OnpeneTuTh



OrnaBneHue

Beeoenue

I"amaktnonosa T.I. Hunosayuonnas oesmenvrnocmo
VUUMENSL 8 YCAOBUAX INEKMPOHHOU ULKOTIDL .......coeeveveeeiriereessisissiesis s ssessssaes 3

1. Yuebno-memoouueckoe nocooue onsa pabomolt ¢ unmepaxmuenoii oockouu SMART

l'ananosa E.B. Yemmuvie ynpasicnenus na ypoxkax mamemamuryi ..............cc..ee..... 5
MaxaprieBa V.U, JJOMU U OPOOU ...........cccuveeeiieeiieeeeeee e 7
Csurkuna E.B., Cepreesa E.M., Ilapamonosa T.A. [lpupoonuvie 30mei................ 10
Topuzonrosa JI.U. Heckonvko ynpasichenuti no iexkcuxe u opazeonocuu. ........... 17

AxonoBa C. Jl. Eppemosa T.B. Hcnonvzosanue epammamuueckux uep

8 UHMEPAKMUBHOM PENCUME HA YPOKAX AHSTIUNUCKO20 SAZBIKA «..cuveeneeeaeeenaeeaneeeenes 20
HertsapeBa JI.A. KoHcmpyupoBaHUE U3 MOZAUKU .........eeeeeeueeeeeeeereaeeeiieeessnieeeennns 22
EropoBa H.b. Beaukue ceoepaghuueckue omxkpoimuss u ux nocieoCmeus............. 25
[TewmkoBa I"H. Komno3uyus HAMIOPMOPIQ .........cc.c.eeeveueeeviiianiieiniieeeiieeseeesees 27

1l. Yueono-memoouueckoe nocooue 01a pabomot ¢ yughpoeoi navopamopueit
«Apxumeo»

Kopenesckas E.B., [1aBnora FO.1O., [Tourapyk H.H. Coz0anue ueposuix
MOMEHMO8 ¢ UCNONb308AHUEM YUPPOBoU 1abopamopuu « Apxumeo»
npuU U3y4eHuUU npeomMemos eCmecm8eHHOHAYYHOL0 YUKIIA ........ocueereeeseeeneeanneannnes 31

II1. Snekmponnoe nocooue



[IPOT'PAMMHO-METOUYECKUI KOMILJIEKC
JIJ11 PABOTBI C MHTEPAKTHBHOM JJOCKOM SMART
U LIUDPOBOM JIABOPATOPUMEN «APXVUME/I»
YuebHOe mocodue

[Ton pen. N.b. MomuanoBoii, T.I. 'anaktnonosoit, O.0. XKebpoBckoii

Brimyckaromnii penakrop T.1. Enbriosa
Koppekrop H.I'Kypyu
Kommnsroreprast Beperka u auzaiin I H.ITenikosa

Tupax 100 k3. 3axa3 Ne

Ortnevarano B OO0 «M3narenscto “JIEMA™

199004, Poccus, Cankr-IletepOypr, B.O., Cpennuii mp., 1. 24
Ten.:323-30-50, Ten./dakc: 323-67-74

e-mail: izd_lema@mail.ru

http://www.lemaprint.ru



