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[ opoXKHaA KapTa

Ha3saHue

CTpoeHue BewecTBa B BOMpocax W oOTBeTax: oOT
mMmoloLLero cpeacTsa Ao aamasa

Cmbicn

M3 N3BECTHbIX LLUKOJIbHMKAM B OKPY»KaloLem MUpe NpeameToB U ABNEHUN,
aHanormm n obwmnx coobparkeHnii BbIBOAUTCA U NOATBEPKAAETCA
rmnoTtesa 06 aTOMHO-MOJIEKYNIAPHOM CTPOEHUM BeLLecTBa, 06bACHAETCA U
3KCMepMMEHTaIbHO AEMOHCTPUPYETCA NOHATUE MPOYHOCTU U NPUHLUMN
paboTbl MOOLWMX CPeacTB. B KauecTBe BbICOKOTEXHO/IOTMYHOIO NpMmepa
NepPecTPONKM MeKaTOMHbIX CBA3EN MPUBOANTCA CUHTE3 UCKYCCTBEHHbIX
a/IMa3o08..

Knouesble
CMbICbI

MoneKynbl Kak HOCUTENN CBOMCTB BELLLECTB, aTOMbI KaK AeTanu MONEKY/,
POJIb MEKMONEKYNAPHbIX CBA3EN NPU GOPMMUPOBAHNN BELLECTBA U
B3aMMOZENCTBUMN BELLECTB

Bo3pacrt, uncno
YYaCTHUKOB

BospacT — 7-8 Knacc, KONMYecTBO y4acTHMKOB A0 25 yenosek. Popma
opraHusaumu — rpynnosas pabora.

HassaHune moaynsa

htweek.ru
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PecypcHoe
obecneueHue

[0oCTyn K MHTEePHETY A/1A WKO/IbHUKOB, MePCOHa/IbHbIM UK Yepes 0buwmii
KomnbloTep ¢ 6onblnm aKpaHoM. baoao 6onblioro anameTpa, Boaa,
KEPOCUH UM YaUT-CNMpUT, nuneTka (no umcny rpynn). Tabaumua
MeHgaeneeBa — naakaTt unum B MHTepHeTe. O6pasupl MaTepnanos ans
TECTMPOBAHUA TBEPAOCTU U a/IMa3HbIl cTeknopes (no uncay rpynn).
MoaKpalleHHoe pacTuTeibHoe macno, baogua (Tapenku) us ctekna,
MeTanna u NNacT1Ka, MotoLee CPeacTBo, NMUMNeTKa (No uncay rpynn).

BewlecTsa (20
MUHYT)

Ha BOMPOC, OpraHusyeT
nposeaeHune
3KCNepuMmeHTa no
ougeHKe pasmepa
MOJIEKYN

d1an u Bpems Yrto paenaer Yro paenator PecypcHoe
opraHusarop? YYaCTHUKKU? obecneuyeHue,

Heobxogumoe
obopyaoBaHue,
Heobxogumbie
peaKkTuBbI

1. PasHble Tena | MposepaeT n YuTatoT y. 1 TeKcTa, TeKcT ana

M OOMHAKOBbIE KOMMEHTUPYET OTBETHI OTBEYaloT Ha BOMPOCHI. | WKOAbHUKOB

Beuwlectsa (15 Ha BOMpPOChI.

MWHYT)

2. Monekynbl — | lpoBepaeT n YuTaloT 4. 2 TEKCTQ, TeKcT anAa

KUPMUYNKN KOMMEHTUPYET OTBETbI OTBEeYaloT Ha BOMpPOC, LWUKONbHUKOB,

nposoaaTt
3KCNEePUMEHT no
ougeHKe pasmepa
MOEKYN

UANOCTPaLUN U3
WMHTepHeTa (cm. B
TekcTe gns
LLIKONbHUKOB),
MHTEpPaKTUBHaA
lWIKafa macwTabos
BcenenHom
https://htwins.net/s
cale2/index.html,
6000 6bonbluioro
AvameTpa, BoAa,
KEPOCUH UK yalT-
CNUPUT, NUNETKA

3. ATombl —
aetanu
monekyn (10
MWHYT)

MposepaeTt u
KOMMEHTMpYeT OTBETbI
Ha Bonpoc

YnTatoT Y. 3 TEKCTa,
OTBEYaT Ha BOMPOC

TeKcT ana
LWKONIbHUKOB,
Tabnnua
MeHpeneesa.

HassaHue moayna

htweek.ru
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nepepbis

4. BewecTBo -
pesynbTat
coeamHeHun
monekyn (10
MWHYT)

MNposepsaeT u
KOMMEHTUPYET OTBETbI
Ha BONPOCHI.

YuTatoT u. 4 TeKcTa,

OoTBEeYaloT Ha BOMPOChHI.

TekcT anA
LLUKONbHUKOB,
UANCTpaumA
https://cs6.pikabu.r
u/post img/2014/10
/24/12/1414179492
107437334.png

5. PasHble
MONEKYNbI —
pa3Has
TBepAocTb (20
MWHYT)

OpraHusyeT npoBegeHue
9KCNepuMeHTa no
CPpaBHEHWIO TBEPAOCTH
Pa3HbIX BELLECTB,
nposepseT u
KOMMEHTUPYET OTBETbI
Ha BOMpoc

YuTatoT nN. 5 TeKcra,
npoBoaAT
9KCNEPUMEHT Mo
CpaBHEHMIO TBEPAOCTH
Pa3HbIX BELLECTB,
OTBEYaloT Ha BOMPOC

TeKcT ana
LUKO/IbHMKOB,
o06pasupl
MmaTepuanos gns
TEeCTMPOBAHUA
TBEPAOCTU U
a/IMasHbIN
CTeknopes,
WUNNCTPaALMN U3
WMHTepHeTa (cm. B
TekcTe gns
LIKONIbHUKOB),
BMAEO NPO CUHTE3
NCKYCCTBEHHbIX
anmasos
https://www.youtub
e.com/watch?v=vep-

rJHgwOs

6. Kak paboTatot
mMmotouipe
cpeactsa (10
MUHYT)

OpraHusyeT npoBeseHue
3KCrnepMmeHTa no
AencTBMNIO MOIOLLMX
cpeacTts 1 obeyKaeHne
ero pesynbTaTtos

YuTatoT n. 6 TeKCTa,
npoBoAaAT
3KCMepMMEHT Nno
AeNCTBUIO MOIOLLLIUX
cpeacTs

TeKcT anA
LUKO/IbHMKOB,
noAiKpalleHHoe
pactTutenbHoe
macno, barogua
(Tapenkun) us crekna,
meTannau
nnacTuKa, motollee
CpeAcTBo, NUMeTKa

HassaHune moaynsa
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7. CamooueHKa | MNpegnaraet yyawmmcesa 3anonHAT Tabanuy B TekcT anA

y4ebHbIX 3anoNHUTb Tabauuy KOHLe TeKcTa Ans LWKONbHUKOB
poctmeHnt (5 | «CamooueHKa y4ebHbIX | LUKONbHUKOB,
MWHYT) AOCTUXKEHUN» (B TEKCTE | NOACYUTLIBAIOT Bannbl.

[ANA WKOJIbHUKOB)

MnaHupyemblii NnpeaMeTHbIN pe3ynbTar:

- MOJIEKY/Ibl KaK HOCMTEIN CBOMCTB BELLECTB;
- OLEeHKa pPa3mMepoB MONEKY;

- aTOMbl KaK AeTann MOEKyN;

- aTOMHO-MOJIEKYIAPHOE CTPOEHME BELLECTBA KaK NpoABaeHMe obLero npmMHLUmMna
yMeHblUeHMA pa3Hoobpasma Npu yMeHbLEHMM Pa3MeEPOB;

- MeXMOo1ieky/IApHblie CBA3U N MPOYHOCTb BelleCTB, CpaBHeHWe TBepa0CTU BELLECTB,

- ME@XXMOJIEKYIIPHbIE CBA3M U B3aMMOZENCTBUE KULKOCTU C TBEPAOW NOBEPXHOCTbLHO,
NPUHLMN PaboTbl MOMOLLMX CPEACTB.

MnaHupyemblii KKOMNETEHTHOCTHbIN» pe3ybTaT:

- YMeHue BblABUTaTb cobcTBEHHbIE npegnonoxXeHnAa B OTBET Ha BOMPOC;

- YMeHne HaxogunTtb o6u.|,v1e 3aKOHOMEPHOCTHN U NoATBEPKOEHNE TUNOTE3 B Ha6J'II'0,CI,eHMFIX 34

OKPY*KaloLWMM MUPOM;

- nonyyeHune onbiTa NpoBedeHNA SKCNEPUMEHTOB.

HassaHue moayna

htweek.ru



RO R AR ¢

CueHapuii ypoka (maTtepuannbi gna yumurens)

Ba)kHo: 33 aeHb [0 nposeaeHnNA ypoka Hago NnpuUrotoeuTb Hebo/blIOe KONMYecTBo
PacTnTenbHOro macsa, OKpaweHHOro NUWeBbIM XXNPOPaACTBOPUMbBIM KPpaCHUTENTEM. KpaCMTefIb
pacTtBOpAETCA HEe Cpa3y, NO3TOMY BO BpeMA YPOKa HOPMaA/JibHO NOAKPACUTb maC/sio, CKopee BCEero,
He yaacTca. A HEOKpalWweHHOE MacCno TPpyAHO Pa3/IM4aEeTCA Ha (I)OHe motrouwero cpeacrtesa n Bobl.

KprUGOM u cepbim d)OHOM BblAaeN1IeHbl BONPOCHI ANA Y4EHUKOB, Ha KOTOpble TYT Aat0TCA BAPUAHTDI
OTBETOB U KOMMEHTApPUEB. PaaymeeTCﬂ, yqynTenb MOXKET NO CBOEMY YCMOTPEHUIO
MO,D,M(I)MLI,MpOBaTb KaK BOMPOCbl, TaK U KOMMEHTAPUU K OTBETAM B 3aBUCUMOCTU OT YPOBHA
noaroToBKkM Knacca, spemeHun nposegeHnA ypoka OTHOCUTE/IbHO OCBOEHUA LUKO/IbHOM
nporpammsbl n 1.4.

1. Pa3Hble Tena u oguHaKoBble BewecTsa (15 muHym)
Kak ebl 0ymaeme, agaaomcsa AU menamu:

- CO/IHeYHbIU 3alYuK

- U30bpaxceHue HaA IKpaHe CMapPME@OHa

- 38YK

- 06s10KO 8 Hebe

- KoMnbtomepHbIl galin

OTBEeT: U3 BCEro 3TOro Te/IOM ABASAETCA TO/IbKO 06/1aK0, OHO MMeeT 06beM, Maccy 1 Aaxe
HeKoTopyt popMy — XOTA BCe 3TM NapameTpbl ob61aKa 6biCTPO meHATCA. Bce ocTanbHoe He
nmeet nMbo maccel, 1Mb6o obbema, NM6O TOro u ApPyroro.

Monpobytime y2aadams, KOKOE U3 rnepe4vucsaeHHbIX 8eU,ecme 4Yacmo rnpumMeHsaemcs 8 Yucmom suoe:
- #ceneso

KOMMEHTapMVIZ HeT, OHO NPaKTUYEeCKU BCerga UCnonb3yeTca TONbKO B BUAe cnaasos. [Jaxke
KenesHoa40pPOoXKHble pesibCbl, HECMOTPA Ha UX Ha3BaHUe, CAeNNaHbl HE U3 YNCTOIO XKese3a, a U3
CTanu.

- Meob
KommeHTapwuit: Aa, BbICOKOUYMCTaA Mmedb UCNONb3YeTCA A1A SNEKTPUUYECKUX NPOBOAOB.

- yenepood

HassaHue mogynsa htweek.ru
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KommeHTapuii: aa, toBennpHble asimasbl U rpadmToBble 6/10KM aTOMHbIX PEAKTOPOB — 3TO
YNCTENLLNI yrnepoma, XoTa 1 B pasHbiXx mognduKaumusax.

Yuurtenb moxert PacWKnpUTb CNNCOK BELWLECTB NN NPedNOXNUTb YHEHUKAM CaMUM 3TO CAeNaThb.

lMepeyucnum HeKkomopele MNoHAMUS, a 8ol Monpobylime yeadame, MOXCHO AU UX OMHeCmu K
ceolicmeam seuwjecms:

- memMrepamypel NAA6AEHUA U KUNeHus

KommeHTapwuit: aa, 3To BaXKHble CBOMCTBA Bel,ecTB. TO/IbKO MOMHUTE, YTO TEMNEPATYPbl 3TU MOTYT
3aBMCETb OT aBNEHMA — HANPUMep, BbICOKO B ropax BoAa 3akunaet He npu 100 rpagycax, a npu
6onee HM3KOM TemnepaType.

- NPO3pPa4YHoOcMb

KOMMGHTapMMZ Aa, HO C BO3SMOXHbIM YTOYHEHNEM, ON1A KaKOFro MMEHHO CBETa. Hanpwv\ep,
BeLWL,eCTBO MOXET XOPOoLO NPponyCcKkaTb XKEenTbin CBET, HO 3a4€epXKnBaTtb CUHWIA.

- macca

KOMMEHTapMI‘;ﬁ HET, 3TO cBolicTBO Tena. CBOMCTBO MMEHHO BeulecrtBea, CBA3aHHOE C maccoi —
NNOTHOCTb.

- ysem

KommeHTapuit: Aa, HO HaAo YYNTbIBATb, YTO BUAMMbIN HALLMMM F1a3aMK LIBET NPEeAMETOB MOMKET
CUNIbHO 3aBMCETb OT OCBELLEHUA 3TUX NPEAMETOB.

- 3/1eKMpPONPOBOOHOCMb

KommeHTapuii: 6esycnosHo.

- 0bvem

KommeHTapuii: HeT, 06beM UMEOT TO/IbKO TeNa.

- 8KYC U 3anax

KommeHTapuii: aa, XoTsa ANa pasHbIX I0AEN 3T CBOMCTBA MOTYT C/IErKa OT/IMYaTbCA.
- A008UMOCMb UU 10/1€3HOCMb

KOMMeHTapMIZZ Aa, HO C 06A3aTeIbHbIM YTOUHEHMeM, ANA KaKUX opraHn3mos. Hanpumep,
HEKOTOPbIE coaeprKalmneca B IyKe Beectsa KpaﬁHe A00BUTbI OANA cobak u APYTrnX XXUBOTHbIX, a
4e/1I0BEK MOXKET €CTb ZIYK NPakKTU4eCkn B ntobom Konnyectse.

HassaHue mogynsa htweek.ru



RO R AR ’

- POBHOCM®b rnoeepxHocmu

KommeHTapuii: HET, camo BeLecTBO Boobule He nmeeT dopmbl, GOPMY MMEET TOJIbKO COCTOoALLEE
13 BeLLLeCcTBa Teno.

- cnocobHocMb peaz2uposame ¢ Opy2umu sewecmesamu
KommeHTapuii: KOHEYHO, 3TO OAHO M3 K/IHOYEBbIX CBOMCTB.

PasymeeTcs, yuntesb MOXKET U3MEHATb NepeyeHb CBOMCTB NO CBOEMY YCMOTPEHMUIO.

2. MoneKynbl — KUpNUUUKK BewecTea (20 MuHym)

Kak 86l dymaeme, KaKaAa NpUMEpPHO Hay4ecms y CaMbIX «CU/IbHbIX» COPMO8 rnepya?
Bapuarm 1. 100.

KommeHTapwmit: HeT, 3To camble cnabble nepubl.

Bapuanm 2. 10 000.

KOMMGHTapMﬁi HET, 3TO NPUMEPHO KPENOCTb Xas1aneHbo, KOTOprVI eLle MOXXHO eCTb, XOTb U
HEMHOTO.

Bapuarm 3. 1 000 000.

KomMmeHTapuii: NpUmepHO TaK, B 3 MUAIMOHA Pa3 Hag0 Pa3BeCTM 3KCTPAKT CaMOro CUIbHOTO Ha
cerogHA copTa nepua, YtTobbl ero XKry4ectb ucyesna. To ecTb — OANH MUAMANUTP HA AaBTOLMUCTEPHY
BOAbl. M Npu 3TOM AaXKe B Kanse pacTBOPa OKaXKyTCA MOJIEKY/ bl KancauLMHa — BELLecTBa,
OTBEYaloLLEro 3a OCTPbIV BKYC. [pX TOM YTO cam nepeL, COCTOMT Aa/leKO He TONIbKO U3 O4HOTO
KancanuuHa.

OnbIT € pacTeKaHMEM KEPOCUHA UK YalT-CIMPUTA NO NOBEPXHOCTU BOAbI: ANA NPUMEPA, ECAU
avameTp 611043 24 ¢Mm, TO TONLWMHA NAEHKK Noayuntea 2.2*¥10° mm, T.e. 22 HM.

3. ATombl — getanu monekyn (10 muHym)
[Mouyemy Hesnb3A cyuMames, Ymo y AmomMa Hem HUKAKUX COCMasHbix yacmedli?

3,L'l,er O4YeHb XenaTeNlbHO NPegnoXuTb WKOJIbHUKamM AyMaTb, HE Npeasarad rotosbiX BepCMVI. I'Ipmmeprle
BO3MOXHble€ BEPCUN U KOMMEHTAPUN K HUM!
BapuaHT 1. [loTOMYy YTO aTOMbl O4HOrO BUAA MOTYT NPeBpaLLATLCA B aTOMbI 4PYroro suaa.

KommeHTapuii: HeT. XoTa Takme npoueccobl AeNCTBUTENBHO MOMYT NMPOUCXOAMNTb, HO PeasbHO
nX cTanu GUKCMPOBaTb TOIbKO B CAaMOM KOHLE 19 BeKa U 419 HEMHOTUX 3/1eMeHTOoB. [Jo Toro B

HassaHue mogynsa htweek.ru
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Te4yeHne MHOIrmMx BeKoB aJIXMMUKHU MbITa/IMCb NPEBPATUTb Pa3Hble 3/1eMeHTbl B 30/10TO, HO Y HUX
TaK HNYEro n He BbILWNO.

BapuaHT 2. [ToTOMY UTO HENOHATHO, YEM aTOMbI COEANHAOTCA APYT C APYrOM, ECIN Y HUX HET
HUKAKNX «aeTanem».

KommeHTapuit: UmeHHo! lencTBUTENBbHO COBPEMEHHAA TEOPMUA aTOMa BO MHOTOM poguMaach
M3 NONbITOK 0OBSACHEHUA M pacyeTa CBA3EM MeXay aToMamu.

BapwuaHT 3. [oTomy UTO y BCEro Ha cBeTe A0/1XKHbl OblTb CBOM COCTaBHbIE YaCTMU.

KommeHTapuit: He coscem. Boobuie rosops, coBpemeHHan puU3nKa CUMTaAET, YTO eCTb HEKUIA
Habop 3/1eMeHTAPHbIX YacTuUL, U3 KOTOPbIX CTPOUTCA aBCONOTHO BCA MaTepmA. ITU YaCcTULbI B
HEKOTOPOM CMbIC/IE MOYKHO CYUTATb KHEAE/IMMbIMNY, XOTS OHM MOTYT NPeBpaLLaTbCA APYr B
Apyra. Ho noka He AOKa3aHOo, YTO Mbl ceiyac 3Haem abCcoOTHO BCe 31eMEHTAPHbIE YacTuULbl.

4. Bew,ecTBo - pe3ynbTaT coegMHEeHUA monekyn (10 muHym)

Ecnu moneKynbl — KUPNUYUKU 8eu,ecmea, mo amu KUpnu4yuKU Haoo euwje KaK-mo coeduHUMb
emecme. Kak amo npoucxooum?

MprMepHbIe BO3MOXHbIE BEPCUU U KOMMEHTAPUM K HUM (€C/IM YYEHUKU HE BbIABUHYT BapMaHTbl 2 1 3,
HaJ0 WX NOABECTU K 3TUM BapMaHTam):

BapuaHT 1. Ha NOBEpPXHOCTM MOSIEKYN €CTb BOPCMHKM, KOTOPbIMM OHU LLENNSAOTCA APYT 33
APYra, KaK 3acTexKa-«nnyyKa».

KOMMeHTale\;IZ HET, TAaKUM BOPCUHKaM HE U3 Yero COCToATb. [a v noHAaTne «NOBEPXHOCTb» K
MO1IEKY1IE MOXXHO NPUMEHNUTb O4EHb YC/TOBHO.

BapuaHT 2. CoeanHeHNE MONEKYT MeXay COHBOM NPOUCXOAMUT TOYHO TaK ¥Ke, KaK
coeaMHeHne aToMoB Npu GOPMUPOBAHUM MONEKYbI.

KommeHTapwuit: ITO YKIOHYMBbINA OTBET, HO MHOTAa BepHbIA. Hanpumep, moiekyna
NMoBapeHHOI conmn obpasyeTca Npu CBA3M aTOMa HaTPUA M aToMa X/opa. A B KpUCTaiie conu
(https://agmt.it/m/snI8iywt nam https://www.nisenet.org/catalog/scientific-image-salt-models)
aTOMbl HAaTPUA M X/10Pa YepPeayHoTCA U CBA3aHbl OAMHAKOBO CO BCEMM BAMMKaNLLIMMUK coceaaMM, TaK
YTO OTAE/NINTb TAM MEXKATOMHbIE CBA3M OT MEXMONEKYIAPHbIX B MPUHLIMME HEBO3MOMXHO. Tak
6blBaeT BO MHOTMX KpucTannax. Ho Aaneko He BO Bcex. Hanpumep, B Kpuctansie /ibaa
(https://image3.slideserve.com/6447214/slide28-l.jpg unun https://www.chemtube3d.com/ss-ice/)
CBA3M MEXY MOJIEKY/laMU BOAbl COBCEM He Te, KOTopble GOPMMUPYIOT MOIEKYY BOAbI M3 aTOMOB.

BapuaHT 3. MoneKyibl NpUMarHMYnBatoTCa Apyr K Apyry.

KOMMeHTapMIZZ Aa, 3TO XOTb HE CamOe TOYHOE ONnncaHme, HoO Caman BepHaAd U3 U3BECTHbIX
BaM aHanormni. Cunbl NPUTAXKEHUA MeXOYy MONEKYTAaMUN NOXOXKN Ha CUJIbl MarHUTHOTO
NPUTAXKEHUA. B yem TyT CXOXeCTb:

HassaHue mogynsa htweek.ru
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1. NpuTAXKeHMe NOABNAETCA TONbKO MPU AOCTATOYHOM NPUBANNKEHUMN.

2. NpuUTANKEHNE MOXKET NOoABAATLCA TONIbKO NPU onpeaeneHHbIX NON0XKeHUAX. BO MHOMMX
MarHUTHbIX KOHCTPYKTOPaX AeTanu MOryT NPMMarHMunBaThCs TObKO pebpamu
(https://ghtoys.ru/userfls/shop/large/9/80990 magnitnyy-konstruktor-magforme.jpg).
HeKoTopble BUAbI CBA3EM MEXKAY MOEKYIaMM TOXKe «paboTatoT» TONbKO Npu onpeaeieHHOM
NOJIOXKEHUN MONEKYN — HanNnpuUMep, B BoAe Uau Nbae. A eCTb MarHUTHbIE KOHCTPYKTOPbI TONbKO M3
wapukos (https://magnit-nebo.ru/image/cache/storage/firms/28/73/73585/a29ca7150a81dca-
1200x800.jpg), n noxoxkue «HepasbopumnBble» CBA3U MEXAY MOJIEKYIaMM TOXKe bbiBatoT. Boobuye
B pU3MKE Pa3NMYaIOT HECKOJIbKO Pa3HbIX BUAOB CBA3EN MEXKAY MOJEKYIaMU, HO Mbl B TaKne
TOHKOCTU yrybnatbca He byaem.

OAHaKO MEXAY CUIaMMU MEKMOIEKYNAPHOTO B3aMMOAENCTBUA U MAarHUTHbIM NPUTSKEHUEM
€CTb M HEeKOTopan pa3HuMua. Koraa ABa MarHUTHbIX WapuKa NPUTATMBAOTCA APYr K APYrY, OHU
cbnmKatoTCA A0 TeX NOp, MOKA He CTYKHYTCA CBOMMM NOBEPXHOCTAMM Apyr 06 apyra, U ganblie
cbnmKeHne npekpaTmTcA. A 4,0 KaKoM cTeneHu cObnmnKaroTcs NpUTArMBatoWwmecs gpyr K gpyry
MOAEKYNbI? Y HUX HET MOBEPXHOCTEN, KOTOPbIMU OHU MOT/IN Bbl KCTYKHYTbCA». AICHO, YTO OHU He
6yayT «3anes3atb» APYr B APYra, MHayYe BHYTPEHHAA CTPYKTYpa MOIEKY HApyLwuTca 1 aTo byaet
yXe Apyroe Bew,ecTBo (Takoe 6bIBaET, HO 3TO NpPeaMET U3yyeHnn He GU3UKKM, a XuMnmn). NosTomy
CYMTAIOT, YTO NPU HEKOTOPOM CONMMKEHUM MONEKY bl HAUMHAIOT MPUTATMBATLCA, HO KOTAA OHM
NPUBAN3ATCA APYT K APYTY CULWKOM CUAbHO, BMECTO NPUTAXKEHMA NOABNAETCA OTTa/IKMBAHME.
MpeacTaBbTe cebe WapuKM U3 MATKOM MAarHUTHOM pPe3unHbl, U Bbl NPUMEPHO NOMMETE, Ha YTO 3TO
MoXoKe.

[Oe o4eHb Xopowo 8UOEeH pe3ysibmam 83aumMooelicmaus MHOXEecmea MoseKys, COCMABAAULUX
sewecmeo?

OTtBeT: lpoOYHOCTb TBEPAbIX TEN.

KoMMmeHTapuit: KOHEYHO, UMEHHO MEXMOJIEKYNAPHbIE CBA3M OTBEYAIOT 338 NPOYHOCTb. Yem
CU/IbHEe 3TU CBA3U, TeM NPOYHee maTepuan.

Kak ebl Oymaeme, 0asneHue 8030yxa Uau cusaa rNomoKo8 8empd — 3mo pe3yabmam
e83aumoodelicmeus MoseKyn 2a308, 8X00AUUX 8 cCOCMAB 8030yxa?

KOMMeHTapMVIZ BOO6LLI,€ roBopA, HET, B ra3ax 06bIYHO MOJ1IEKY b B3aVIMO,CI,E[;ICTBYPOT o4YeHb cnabo.
A nopbiBbl BETPA Mbl OLLyLLL@EeM 6narop,apﬂ B3aMMOﬂ,EﬁCTBMIO MOJ1IEKY/1 Ta3os C HaLLEen KOXKeN.

Kak bl dymaeme, npoAasaatomcsa Au MexmoseKynapHble Cusbl 8 CriocobHocmu Kanesns 800bI (U
Opyaux xcuoKocmell) Mpuaunams K no8epxHoCmMam 0axe «8HU3 20s10800» ? U ecau nposendomcs,
mo KaK UMEHHO?

KOMMeHTapMIZZ A3, 3TO O4EHb VIHTepeCHbIl\;I npumMmep MmexxMONEKYNAPHOTO B3aMMO,£I,eI7ICTBI/1F|.
MHTepeCHblﬁ TEM, YTO NO3BOIAET CPAaBHUTb CUAbI B3aMMOAeﬁCTBMﬂ monekysa. Ecav kannsa
KNOKOCTU OXOTHO pPacCTeKaeTCA Nno NnoBEPXHOCTU (I'OBOpﬂT, YTO XKUAKOCTb «CMa4nBaeT»
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I'IOBerHOCTb), 9TO 3HAYUT, YTO CHU1a NPUTAKEHNA MONEKYN KNAKOCTU K MOJ1IEKY/TaM NOBEPXHOCTU
60!1bLUE, YeM NpUTAXKeHne mexagy CaMmmmmn mosekyiamm XnNMaKocTu. Ecnuv }KnMAKocTb NOYTU He
pacTteKaeTca no FOpM30HTal'IbHOI7I NOBEPXHOCTH, a NPU HAaK/ZIOHE NOBEPXHOCTUN NPOCTO CKaTbIBaETCA
C Hee — 3Ha4uT, NpUTAXKEHNE MONEKYNT KNOKOCTU K MOJ1IEKY/TaM NOBEPXHOCTU OYEHb cnaboe.

Ymo saxcHo 019 xopouwie2o cKneusaHus demaneli?
BapuaHm 1. Xopowee cmayusaHue rnogepxHocmu Kaeem.

KomMmeHTapuit: 3To BaXKHO, HO HEA0CTAaTO4YHO. BoAa XopoLlo cmauynBaeT MHOTME NPeAMETbI, HO el
Bbl BPAA, 1N YEro-TO CKAeute.

BapuaHm 2. [lpoyHOCM®b Knes.

KoMMeHTapwmit: 3TO TOXKEe BaXKHO, HO He0CTaTOUHO. [laxKe cynepnpoYHbIi Knei HUYero He aacT
6€e3 NpaBM/IbHON NOATOTOBKMN NMOBEPXHOCTU K CKIEMBAHMUIO.

BapuaHm 3u MPOYHOCM®b Ks1eA, U Xxopowee cmayueaHue rnosepxHocmu Kseem.

KOMMGHTapMViZ coBepLEHHO BEPHO. B Kneesom coegmMHeHUN Y4aCTBYIOT KaK CBA3U MOJIEKYN KNeA
C MOJ1IEKY/1aMU NMOBEPXHOCTU, TAK U CBA3UN MEXAY MOJIEKY/TaMKN CaMOTrO KneA. M BCe 3Tn cBA3MU
AOTKHbI 6bITb NPOYHbIMU, NHAYE N3-3a OQHOTO «cnaboro 3BeHa» Pa3pywnTCca sce coegnHeHUE.

5. PasHble MoneKynbl — pa3HaAa TBEpAOCTb (20 MuHym)

K 3KCMepuMeHTy No cpaBHEHMIO TBEPAOCTM Pa3HbIX BELLECTB — NPUMEPHbIN CMIMCOK MaTepuasios
nx TBepaocTu no Moocy (cm. https://ru.wikipedia.org/wiki/LLlkana Mooca,
https://wiki.web.ru/wiki/lLLlkana Mooca,

https://ru.wikipedia.org/wiki/Cn1Mcok npocTbiX BeLwecrs no_TBEPAOCTH):

rpaduT, cemHeu — 1.5;

meab, alOMUHUN — 3;

CTekno —5;

weneso/cranb — ot 4 (reo3ab) Ao 7 (MHCTPyMeHTabHaA CTanb);
anmas (cteknopes) — 10.

Cn1CoK maTepuranoB MOMKET KOPPEKTUPOBATbLCA YYNTENEM, HO CTEKNOPE3 A0/KeEH bbITb
obasarenbHo.
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Ecmb au cnocob coename u3 epagpuma aamas?

Mo*KHO caenaTb NoACKa3Ky: BCMOMHUTbL NPO NAOTHOCTb rpaduTa 1 anmasa. BoamoxkHo, ¢ aTol
NOACKa3KOM YYEHUKM CaMM BbINAYT Ha MbIC/Ib — O4EHb CUNILHO CXaTb rPaduT TaK, YTobbI ero
NJIOTHOCTb NOBbICMNACh A0 NJIOTHOCTU anMa3a, U Toraa rpadpuT npeBpaTUTCa B anmas. Ecam Takol
NAEen He BO3HMKHET, HaZlo Ha Heé BbIBECTW.

6. Kak pa6otatotr motowme cpepcrsa (10 MuHym)

K akcnepMmMeHTy Npo motoLme cpencTBa: B KauecTse NAacTMKOBOro 6.1t04Ua MOXKHO B3ATb KPbILWKY
OT NMULWL,EBOrO KOHTENHepa.

Mocne HaAMBAHWUA BOKPYT Kan/IM Mac/ia «KOJibLia» U3 MOIOLLEro CpeacTBa Kans macsia pesko
C’KMMAETCA M OTCTaeT OT NOBEPXHOCTU BAtoALA, MPUAMNAA K HEW TONIbKO HA MaeHbKOM YYacTKe.
Ecnv noasurath Kanato, HakAoHAA 6atogLe B pasHble CTOPOHbI, Kania MoXKeT BoobLe oTopBaTbCA
M OTNPABUTLCA B CBOBOAHOE NAaBaHMeE MO IYKULE MOKOLLEro cpeacTsa. Ha meTanne u ctekne ato
npousonaet bbicTpee, Ha NAACTMKe AaneKo He cpasy. Ho ecaim npocTo NpoBecTM nanbLem no
HEOTNMUNLIEN YaCTW KanK, AarKe Ha NAacTUKe Kanas cpasy oTAUNHET 1 6onblue NpUaAMnaTh He
oyaer.

OB6BACHUTL 3TO MOXKHO ciegytowmm obpasom. MpuUTakeHne MoNeKy Mac/ia K MONeKy1am
6a04Ua CMAbHOE (CUIbHEE, YeM NPUTAKEHME MOJIEKYN Mac/a APYr K APYry), NO3TOMY Macno
OXOTHO pacTekaeTcs no 6oauy. Ho nputaxkeHne moaeKyn MoLLero CpeacTsa K 6atoauy ewe
CUIbHEe, NO3TOMY MOHOLLLEE CPEeACTBO M BbITECHAET Mac/io C NOBEPXHOCTU. Ha camom aene
60/1bLWY0 PONb UrpaeT 1 cnaboe NPUTANKEHUE MEXKAY MOJIEKYIaMW CAMOTr0 MOIOLLLETO CPEACTBA Ha
€ro NoBepPXHOCTK, HO 3TO ByAeT M3y4aTbCs NO Teme «[TOBEPXHOCTHOE HaTAKEHUEN.

Ecnn passectn motoulee cpeacTso Bogoi 1:1, To cxatue Kanam macna byaet npoxoauTb 3amMeTHO
Xy»e. Ho npu mexaHM4yeckom BO3AeNCTBMM HAa Mac/i0 OHO BCE-TaKM OT/IUMHET.

Ecnamn BMecTo motolero cpeactsa HaiMTb NPOCTO BOAY, TO Kanas macna Booblie He byaet
CMMaTbCA. Ho ecnv noasuraTb No Kanae nanblem, TO Ha CTEK/Ie Mac/io A0BO/IbHO BbICTPO
OTAUMNHET U ByAeT MeNKMMM KanesibkaMu NaaBaTh B BOAE, Ha MeTan/ie 3TO NpoM3onaeT
mMeaneHHee, a BOT Ha NAACTMKe Mac/1o Tak M He yAaCTCA MOAHOCTbIO OT/IENUTb OT NOBEPXHOCTU. TaK
MOXHO BOOYMIO YBeaNTLCA B TOM, YTO MAACTUKOBYIO NOCYAY CIOXKHEE MbITb.

Ypok noarotoBrieH no 3akady doHaa MHAPACTPYKTYPHbIX M 0OpasoBaTenbHbIX
nporpamm (Mpynna POCHAHO)

®oHO uHpacmpyKmypHeix u 06pa3oeamesbHbIX MPO2PAMM — OO0UH U3 KpynHeliwux UHCMumymos passumus
UHHOBAYUOHHOU uHppacmpykmypsl 8 Poccuu. Co30aH HA OCHOBAHUU 3akoHa «O peopeaHu3zayuu PocculicKol
Kopropayuu HaHomexHosozuli» 8 2010 20dy. 22 oKmabpsa 2020 200a ®oHOYy UHPPACMPYKMYPHBIX U
06pazosamesbHbIX MPO2PAMM UcroaHUA0Ce 10 nem.

HassaHue mogynsa htweek.ru
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Llenb OdesmensHocmu ®oHOd — (UHAHCOBOE U HegUHAHCOB80E paszsumue HAHOMEXHOA02UYEeCK020 U UHbIX
8bICOKOMEXHO02UYHbIX CEKMOPO8 3KOHOMUKU MymémM peanu3ayuu HAYUOHAsbHbIX MPOeKmos, hopmMuposaHus u
passumMuA UHHOBAUUOHHOU UHGPacmpyKkmypsl, mpaHcghopmayuu 0ornosaHuUmensHo2o obpa3osaHus Yepes co30aHue
HOBbIX y4yebHbIX Mpocpamm U 0b6pa3osamesbHbIX MexHoA02Ull, OKA3AHUA UHCMUMYyYUOHAAb6HOU U UHGOPMAYUOHHOU
nododepxcku, criocobcmayroweli 8bi6e0eHU0 HO PbIHOK MEXHO/02UYECKUX peuweHUll U 20mosbix MpooyKmos, 8 Mmom
yucse 8 06:10CMU CKBO3HbIX YUPPOBbLIX MexHOos102ull.

Mpedcedamenem lpaesneHus PoHOA, KAK KOs€2UAAbHO20 Op2aHa ynpasseHus, aeasemca lpedcedamens MpasaeHus
000 «YK «POCHAHO» Cepeeii Kynukoe.

B Hacmoswee spemsa lpasumenscmso Poccuu nposodum peKoHgU2ypayuo cucmemsl UHCMUMymos passumus,
npedycmampusarowyro UuHmezpayuro PoHOa UHGPACMPYKMYPHbLIX U 06pa3osamesibHbiX npozpamm u [pynnsi
POCHAHO 6 ynpasnenyeckuli nepumemp B3b6.P®. Ha 6a3ze B3ba co30aémcsa yeHmpanu308aHHbIU UHBECMUUUOHHbIU
610K 018 peaau3ayuu MpPoeKkmos, crnocobcmeayrouux 00CMUMIEHUIO HAUUOHA/bHbIX yeneli pa3sumus.

ModpobHee o ®oHOe — fiop.site.

ModpobHee o coenaHHom 3a 10 nem e npoekme «llobeda bydem 3a HaHo!» - fiop.site/10-let.
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