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MATEPWANbI ANA PABOTbI LLUKOJIbHUKOB
1. Pa3Hble Tena u oguHakoBble Bewectsa (15 muHym)

Bce npeameTbl, KOTOpbIE CYLLECTBYIOT BOKPYT Hac, B GM3MKe Ha3blBalOTCA TeENaMMU.
9T0 coBcem He 06A3aTeNIbHO Tena NI0AeN U KUBOTHbBIX. bbIBalOT, Hanpumep,
KOCMMYECKMe Tena nuam reomeTtpudeckue tena. Pmsmka oboiyHO onepupyet
noHATUEM «pn3nYeCcKoe Tenom».

Tena Bceraa MMerOT maccy M 06bem, a YacTo — U onpegeneHHyo GopMy, eCln OHU
TBEpAbIE.

Bce Tena pasHble. [laxe aBTOMobunmn OAHOVI MapKu, TMNoBble A0Ma NN
OLI,HOFIﬁLI,eBbIe 6!1M3H€Ll,b| XOTb YYTb-4yTb, HO OT/INYAIOTCA APYT OT ApYyra.

Kak Bbl AymaeTe, ABAAKOTCA N TENAMM:
- CO/THEYHbIW 3aM4MK

- N30bparkeHne Ha aKkpaHe cmapTdoHa
- 3BYK

- obnako B Hebe

- KOMNbIOTEPHDbIN dpann

Tena cocToAT U3 BellecTs. M BOT BelWecTBa, B OTIMYMNE OT Te, y>Ke bbiBatoT
OAMHAKOBbI. MeaHbIN Ta3 U Xua MeAHOro NPoBoAa O4YEHb CUbHO OTIMYAIOTCA, HO
N3roToB/IEHbI U3 OA4HOTO BellecTBa — meaun. Acbepr U cocy/ibKa HEMOXOXKM, HO
COCTOAT M3 OANMHAKOBOrO BELWECTBa — IbAia, TO €CTb BOAbl B TBEPAOM COCTOAHUW. ITa
¥e BOAa, HO YXe B XUAKOM COCTOAHUK, 0BbpasyeT KuaKkoe Teno, 3anoHaollee
CTaKaH UM aKkBapUyM.

Ha camom gene abcontoTHO YMCTOM BOAbl NPAKTUYECKM He BbIBaeT, B Hell Bceraa
€CTb Kakne-t1o npumecwu. la n Boobuie 4YMcTble BelecTBa BCTPeYaoTca A0BO/IbHO
peaKo, 06bIMHO Mbl UMEEeM AeN0 CO CMECAMMU Pa3INYHbIX BELLLECTB; HO NPU 3TOM
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KaKoro-tTo «OCHOBHOro» BeliectBsa B CMeC MOXeT 6bITb HAMHOro 6onblue
OCTa/ibHbIX.

I'Ionpo6yl71Te yragaTtb, KaKOoe U3 nepevyncaeHHbIX sewecTs 4HaCTto NpMMeHAETCA B
YUCTOM BUNAE:

- Xeneso
- Mmeab

- yrnepog,

YTO 3HAUMT «OAMHAKOBOCTbY» BELLECTB? ITO He Takol npocToli Bonpoc. OTBETUM Ha
Hero 4yTb NO3Xe, a cenyac caenaem Hebo/bLLIOe OTCTYN/IEHME.

Kaxzoe BellecTBo 061a4aeT NPUCYLMMKU TONbKO eMy cBocTBamu. CBOMCTB 3TUX
BE/IMKOE MHOECTBO, U TOJIbKO UX CMIMCOK MOXET 3aHATb MHOIO CTpaHuL, Tem He
MeHee NnepeyvYncsiMuM HEKOTOPbIe NOHATUSA, a Bbl NONPOBYIATE yraaatb, MOXHO 1 UX
OTHECTM K CBOMCTBaAM BeLLEecTB:

- TemnepaTypbl N1aBAEHUA U KUNEHUA
- NPO3PaYHOCTb

- macca

- uBeT

- 3/IeKTPONPOBOAHOCTb

- 06vem

- BKYC M 3anax

- A40BUTOCTb UM NONE3HOCTb

- POBHOCTb NOBEPXHOCTH

- CNOCOBHOCTL pearnpoBaTh C APYrMMN BELLLECTBAMM
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Tenepb Mbl TOTOBbI K TOMY, 4yTOObI NOHATb, YTO 3HAYUT KOANHAKOBOCTb» BELLECTB.
BewecTBa cuMTaloTCcA OAMHAKOBbIMU, KOTrAa OAMHAKOBbI BCE UX CBOMCTBA. an
3TOM Hado y4nTbiBaTb, YTO HEKOTOpPbLIE CBOMCTBA (Hanpmmep, 3ﬂeKTpOI'IpOBOﬂ,HOCTb)
MOTYT O4Y€Hb CUJIbHO 3aBUCETbL AaXKe OT MaJiblX npmmeceﬁ APpyrmnx selecTs.

2. MoneKynbl — KUpNu4uKK Bewectsa (20 MuHym)

CBOWCTBA BELLECTBA HE 3aBUCAT OT ero Kosimyectsa. MUANUAUTP BOAbI TAKOM Ke
UKW U K MOKPbINY» Ha OLLYNb, KaK TOHHA BOAbI, M 3aMep3aeT Npu TaKon e
Temnepatype. bonee Toro, cBOMCTBA BELLECTBA HE 3aBUCAT U OT €ro NPOUCXOMKAEHUS.
Boaa 13 KonoAaua, BogoNpoBoAa UK CTEKAOWAn C KPbIWW B A0XKAb — O4HA U Ta Ke
BOAaA; KOHEYHO, B 3TOM BOAE MOTYT 6bITb Pa3Hble MPUMECH, HO Bbl 3TO BPAL, /U
CMOMKeTe NoYyBCTBOBATb.

Booblie, ecnv nogymatb, 3TO 0BO/IbHO YAUBUTENbHO. U yXKe B APEBHOCTU Ntoam
NbITaIMCb NOHATb, KaKMM 06pPa30oM BeLLLeCTBa NOAy4YatoT NPUCYLLME MM NOCTOAHHbIE
cBolicTBa. Monpobyem 1 Mbl PeLWnTb 3Ty 3araaxy.

NocmoTpuTe Ha ABa AoMa -

https://designcapital.ru/facades/img/big/fasad 5a2abafbea52c.jpeg u
https://designcapital.ru/facades/img/big/fasad 5a8b057ddd6b6.jpeg. OHW pa3Hbie?
Be3ycnoBHO. HO C/I0XKEeHbl U3 OAHUX M TEX XKe KUPMUYEN, NPUMEPHO TaKUX -
https://ideal-
home.shop/upload/iblock/208/208bd681428eed9c06a711bd0fd9eecf.jpeg. U3
TaKMX KMpNKUYen ctaHaapTHoro pasmepa 250x120x65 mm cnoxkeHbl BoobLe Bce
KMPNUYHble goMa B Poccuu, No KpaHel mepe COBPEMEHHbIE.

Bbl HaBepHAKa OT/INYMUTE APYr OT ApYyra ABa aBTOMOOMAA pa3HbIX MAPOK -
https://poster.nicefon.ru/2016 07/09/1080x610/1031568caaf0e0f0f9e0el.ipg n
https://avtonovostidnya.ru/wp-content/uploads/2011/12/2012-Volkswagen-Passat-

CC.ipg.
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Ho no y3nam aBTomobuns —

TONJIMBHOMY Hacocy (Hanpumep,
https://a.allegroimg.com/original/1130c5/14b49f534a318980721ec7d2c5da/POMP
A-PALIWA-VOLVO-XC-60-2-0D-OPEL-MERIVA-D-XC60 1

https://www.todx.ru/ upload/dc3c/patron/pfp434.ipeg),

reHepartopy (Hanpumep, https://www.startline-
spb.ru/admin/upload/nl/045/11133 0.jpg u
https://cdn.izap24.ru/images/prodacts/sourse/65669/65669204 generator-
volkswagen-caddy-95-04-120-amper-stardax.jpg),

KOHAMLUMOHEPY U T.A4. — CAENATb 3TO YXKe BPAL N CMOXKeTe. A ecin 3TM ABa
aBTOMO6MNA pa3obpaTb 40 CaMbiXx MENKUX AeTanei, To AarKe cneunanmcT
aBTOCEpPBMNCA MOXKET HE OT/IMYUTb UX BUHTUKN, Ta€UYKM N LIaNBOUKN.

Bbl nerko otanumte cobak pasHbIX Mopos,
(https://i.pinimg.com/originals/c5/cc/1a/c5ccla24fe7dfd29370bde73e739f64f.jpg)
n naxke cobak ogHom nopoapl (https://natalyland.ru/wp-
content/uploads/f/0/1/f01a8b0de4f9cc2bbf9182ef257blafd.jpeg), ecan 3HaKombI C
HMMM. HO ecim Bam MoKas3aTb TO/IbKO KOITK
(https://fb.ru/misc/i/gallery/52853/3234888.jpg) nnm Hoc cobaku
(https://i.ucrazy.ru/files/pics/2020.04/photo15881583881.ipg), yka3aTb ee nopoay
ByaeT y>Ke CI0XKHO. A yBUAEB BONOC COBaKM, Bbl 3K TOYHO He YKaxkeTe nopoay
cobaku, N Aaxe He CMOKETe C YBEPEHHOCTbIO YTBEPXAaTb, UTO 3TO cobaka, a He
KOLLIKa UK YenoBeK (ecau Bbl He NPodeccMoHan C MUKPOCKOMOM).

Mpumepbl ¢ AOMaMK, aBTOMOBUAAMKM N cOBaKamMM AEMOHCTPUPYIOT HaM ABa
byHOaMEeHTaNbHbIX CBOMCTBA MUPa:

1. Bce npedmemeol cocmosam u3 yacmedii.
2. Yem menvye amu yacmu, mem 6oabwe OHU NOXoxcu Opy2 Ha opyaa.

Mpw yem TyT CBOMCTBA BeWECTB? A NPU TOM, YTO KarKA0e BELLEeCTBO COCTOUT U3
CBOMX KKMPMUYUKOBY, MPUYEM BCE KUPMUUYNKN AAHHOTO BellecTBa abCoNoTHO
OAMHAKOBbI, U MUMEHHO OHM 334al0T CBOMCTBA BeLLLECTBa. Toraa Bce CTAaHOBUTCA Ha
cBou mecTa. Boaa 13 Konoaua, BoAONPOBOAHOIO KpaHa UAKN A0XKAEBOM Ty4Yu
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COCTOUT U3 OOHUX N TEX XKe KKNPMUYNKOB», N MO3ITOMY 3TO O4HA U Ta e BOAad. JTa
reHnanbHaa Aoragka apeBHuX MbIC/INTENEN NONHOCTbIO noarsep¥aeHa HayKOlji, a
KKUPNUNYUNKN» NO-HAaYYHOMY HaA3blBalOTCA — MOJIEKY/bI.

Pa3Hoobpa3ne MoneKyn o4YeHb BEJIMKO, CeMYac MX N3BECTHO HECKO/IbKO AEeCATKOB
MWNNIMOHOB, U KaXKAbI IeHb OTKPbIBAETCA MHOXECTBO HOBbIX (HayKa O CTPOEHUK
MOJIEKY/1 Ha3bIBaeTCA XMMMeEN). ITO O4eHb MHOTO, HO TOpPa3A0 MeHbLUe, YeM AaxKe
4yncno Naen Ha nnaHerTe.

A noyemy Mbl He 3aMeYaEeM 3TUX KKUPMUUNKOB»-MONEKYN? KaK Bbl NTOMHUTE 13
y4yebHMKa, MOTOMY YTO OHUM OYEHb MasieHbKMe. CKopee BCero, Bbl Ha ypoKe GU3MKK
NPOAENbIBA/M ONbIT C MHOTOKPATHbIM PacTBOPEHUEM KPYNUHKM MapraHLOBKM B
HECKO/IbKMX BONbLIMX COCyAax C BOAOW, NOKa3bIBaOWMIA MaIOCTb MOJIEKY
MapraHUOBKM.

A BOT Bam eLLe NpUMep AEMOHCTPALMN KPOLEYHOCTU MONEKY . 3HAETe, KaK
N3MePALOT XKryyecTb nepua? KOHUEHTPUPOBAHHbIM 3KCTPAKT Nepua pa3BoasT BOAOWM
[10 TAaKOW CTENEHU, KOTAa AerycTatopbl NepecTatoT OLLyLLATb *Kry4yecTb pacTeopa.
CTeneHb pa3BeneHUs — 3TO U ecTb T.H. WKana *Krydectu Ckosunna. Kak Bbl agymaeTe,
KaKaa MPMMEPHO Kry4yecTb Y CaMbIX KCUAbHbIX» COPTOB Nepua? BoibepuTte oaAnH 13
TPEex BapMaHTOB:

BapwuanTt 1. 100.
BapwuaHnT 2. 10 000.

BapwuaHnT 3. 1 000 000.

Monpobyem rpybo oueHUTb pa3mep Mosiekyn. Bosbmute 611040 6oabLuoro
ANaMeTpa 1 HanonHuUTe ero Bogon. Habepute B NMNETKY HEMHOMKO KEpPOCUHA UK
yauT-cnnupuTa. KanHuTte 13 NnMNeTKn ogHy Kan/t B LeHTp batoaa n cpasy
BHMMATENbHO CMOTPUTE, YTO ByAeT NpoucxoauTb C Kanaen. Bbl yBuANTE, 4TO Kanaa
MOMEHTaNbHO pacTeyeTcsa No BCel NOBEPXHOCTU BOAbl, @ MOTOM NOHEMHOMKY
HauyHeT cobunpaTbCsa B MeSIKMe KanenbKku. Ecnm npegnonoXuTb, YTo B Nepeble
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CEeKYHAbl Kanaa pacTeknacb NN1eHKOM 04MHAKOBOM TO/ILMHbI MO BCEN BOAHOWM
NOBEPXHOCTU, MOCUUTANTE TONLLMHY 3TON NAEHKM, NPUHAB 06bem Kanam 3a 1 mm3.
Pasmep MOJIEKYNbI YK TOYHO He 60/blUe TONLWMHbI N/IEHKKU, @ CKOpPee BCero, ropasao
MeHbLUE, eC/IN NJIEHKA COCTOUT M3 MHOMUX C/I0EB MOIEKYI.

YT106bI MONYYNTL NPEACTAB/IEHME O Pa3MEPax MOJIEKY U APYrNX OObEKTOB,
noABuUranTe o4eHb NHTEPECHYIO MHTEPAKTUBHYIO LKAy macwTabos BceneHHom
https://htwins.net/scale2/index.html - ecnn ecTb Bpemsa, To Ha YPOKE, UK Ke A0Ma.

3. AToMbl — aeTtanu monekyn (10 muHym)

A ecTb /11 COCTaBHble YaCTN Y cammx Monekyn? [a, ecTb, U OHU Ha3blBakOTCA
aToMamMu. ATOMbI, Kak U1 MONEKYbl, BbIBatOT pasHbIX BUA0B. Ho ecnv B1aos
MOJIEKY/1, KaK Bbl MOMHUTE — MHOTME MU/IZIMOHbI, TO BUA0B aTOMOB ropasao
MeHblLLe. B N0NHOM COOTBETCTBUM C HAWWMMK HabBAOAEHUAMM — YEeM Menbye AeTanu,
TEM MeHblLe X pa3Hoobpasne. CKONbKO MMEHHO CYLLLEeCTBYET BUA0B aTOMOB?
BO3MOXHO, Y Bac B Kfacce BUCUT Nnepunoamyeckasn Tabaumua snemeHTos
O.UN.MeHaeneeBa, Tam 4yTb 60/1blLE COTHU 31eMeHTOB. Ecin He BUCUT B Knacce —
MO’KeTe NOCMOTPETb B MHTEPHETE, Hanpumep, Ha
https://periodic.artlebedev.ru/?gsh|=5ThB. 9nemeHTbl — 3TO 1 eCTb BUAbl aTOMOB.

Ho ecnu pgaxe MaNOCEHbKUN KyCo4eK BewecCtBa CoaepXUT OrpomMmHoOe 4Yncno
MOANeKkyn, ToO HACN0 aTOMOB B MOJIEKY/1E HE TaK BEJ/IUKO. MoneKyna MOMXET COCTOATb
BOO6LLI,e M3 0oAHOro-eAMHCTBEHHOIO aTOMa — Hanpmmep, MmOoJsIEKy/1a ra3a rejimA,
KOTOPbIM HaZyBaloT NOAHMMAOLWMECA BBEPX BO3AYLUHbIE WWAPUKU. A MOeKyna n3
HECKOJIbKNX OECATKOB aTOMOB CHUTAETCA yKe OYEHDb 60/1bLOIA.

MoaToMy He CTOUT roBOpUTb 06 aTOMax Kak 0 KKMPMUYMKAX» MONEKY, MOTOMY YTO
aTOMOB B MOJIEKY/1e FOpa3ao MeHbLUE, YeM KUpnnYyel aaxke B He601blOoM AOMe.
CKopee, aToMbl — 3TO AeTann monekyn. CpaBHEHUE MMEHHO C AeTaNAMMU
NpaBUbHEE eLLe M NOTOMY, YTO MOJIEKyNa cobupaeTcs M3 aTOMOB CTPOro
onpeaeneHHbiMm o6pasom. HexBaTKka aToma, MWHMIA aTOM, aTOM He TOro BUaa Unu
AaXKe NPUKPENIEHHbIN He B HYXKHOE MEeCTO aTOM — 3TO y¥Ke COBCeM Apyras
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MOJIEKYNA, N BELLECTBO M3 TaKMX MONIEKYN MOXKeT 061aaTb COBEPLUEHHO APYTMMM
cBocTBaMun. Kak 1 npm cbopke MallMHbl aCCOPTUMEHT, KOZIMYECTBO N MecTa
coeguMHeHUA aetanen AoNXHbl Ha 100% cooTBEeTCTBOBaTb YepTexKy (HAaNOMHMM, YTO
yepTexkamm cbOpKM MONEKY U3 aTOMOB 3aHUMaETCA XMMUsA). A B CTPOUTENbHOMN
[OKYMEHTaLUMM 0ObIYHO He YKa3bIBAOT TOYHOE MECTO YKAAAKM KaXKA0ro Kupnuya.

«ATOM» NO-rPeYeCcKn 03HaYaeT «HeaeIMMbIN». [TOTOMY YTO 4O/ITOE BPEMSA CYMTANN,
YTO Y CAaMOro aTOMa HMKaKMX COCTaBHbIX YacTel yxKe HeT. O4HaKo 0Ka3anoch, YTo
3TO He TaK. 9Ty UCTOpMIO Bbl NoAPO06HO bByaeTe M3yyaTb B CTapLUMX Knaccax. A ceryac
nonpobyiTe oTBETUTb — NOYEMY HEJIb3Al CYMUTATb, YTO Y aTOMA HET HUKAKUX
COCTaBHbIx YacTen? OpneHTMpPymnTeCh He Ha CBOW 3HAHWUA, a TONIbKO HA 34PpaBbl
CMbIC/1. BbInMLwmMTe CBOM BEPCUM HA AOCKE AN B TETPAAAX, MoXKeTe paboTaTb B
rpynnax. A noTomM NoAMCKYTUPYIMTEe, OTCTaMBan CBOO TOUKY 3peHua. YunTtenb byaet
BawMm apbutpom.

4. Bew,ecTBo - pe3ynbTat coeguHeHua monekyn (10 muHym)

Ecan moneKybl — KUPMUYMKK BELLLECTBA, TO 3TU KUPMUYMUKU HAZ0 ellle KaK-To
coeauHuTb BmecTe. KaK 3To NpomcxoanT? BbinMnTe CBOU BEPCUU Ha AOCKE UK B
TeTpagnax, MoxKeTe paboTaTb B rpynnax. A NOTOM NOAUCKYTUPYITE, OTCTaMBasA CBOIO
TOYKY 3peHua. Yunteno byaet Balimm apouTpom.

rlpl/ITFI)-KeHI/Ie UNIN OTTAaIKUBaHUE OTAENIbHbIX MOJIEKYN APYT K 4pPYyry CTON1b cna6o, YTO
Mbl HUKaAK He MOXeM ero owyTuTtb. Ho pesynbTtar BBEWIMO,EI,EVICTBMH MHOX€eCTBa
MOJIEKYN, COCTAaBNAIOLLMX BELW,EeCTBO, O4eHb XOPOLOo BMAEH. Kak Bbl AymaeTe, FLI,E?
OpauH oTBET A0CTAaTOYHO OYEeBUAEH, TAK YTO Bbl AO/IKHbI €r0 AaTb 6bICTpO.

A KaK HacueT ra3oB? Kak Bbl AymaeTe, AaB/ieHMe BO34yXa UK CUJla MOTOKOB BeTpa —
3TO pe3ynbTaT B3aMMOAENCTBMA MONEKY ra30B, BXOAALIMX B COCTaB BO3Ayxa?

0O «MNPOYHOCTU» )KVI,D,KOCTEI‘;I roBOpUTb HE NMPUXOANTCA - CHUTAETCA, UTO KNOKOCTU
BOO6LLI,e HEe MMEeIOT CBOeM CI)OprI. Ho BOO6LLI,e 9TO He coBceM TaK. MHorme 13 Bac
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BMAENMN GUNIbMbI MU PEMOPTAXKM O KOCMOHABTaX U MOMHSAT, YTO B HEBECOMOCTM
XMOKOCTb NPUHMMaeT opmy Lwapa -

https://cs6.pikabu.ru/post img/2014/10/24/12/1414179492 107437334.png.
MPONCXOAUT 3TO KaK pa3 U3-3a NPUTAMKEHUA MONEKYN KUAKOCTU APYr K Apyry. Ha
3em/e e CMNa TAXKECTM 3aCTaBAAeT M3HAYaIbHO KPYr/ible Kanau pacTeKkaTbea no
rOpU30HTa/IbHOM NOBEPXHOCTU, Ha KOTOPYIO OHW MoManu.

Ho Kanau BoApbl pacTeKatoTcs He TOJIbKO N0 ropM30HTaNbHOM NoBepxHocTH. C
BEPTUKaNbHbIX MOBEPXHOCTEN BOAA TOXKE CPA3y He CKaTblBAETCSA — MHAYe Obl
NnocTaB/ieHHble Ha Pebpo Tapeslku MFHOBEHHO BbICbIXa/IN, @ aBTOBYycam He HyXHbl
6b1nn 6bl «ABOPHUKMY» Ha NoboBOM cTekne. Menkue Kanam BoAbl yCnewHo
NPUANNAIOT AAXKe CHU3Y K FOPU3OHTANIbHOM NOBEPXHOCTU. A BO3MOXKHOCTb
NO/Ib30BaHMUA NOJIOTEHLLEM KaK pa3 obycnoBieHa CNOCOBHOCTbIO Kaneb BoAbl
NPUAMNaTb K BOJIOKHAM TKaHM NOOTEHLA HE3aBUCUMO OT TOr0, Kak 3TO NONOTEHLE
noBepHyTo. KakK Bbl AymaeTe, NPOSABAAIOTCA N MEXMOJIEKYNAPHbIE CUbI B
CNOCOBHOCTM Kanesb BoAbl (M APYrUX XKUAKOCTEN) NPUANNATL K MOBEPXHOCTAM Aae
«BHM3 roIoBON»? N ecnn NnpoABAAOTCA, TO KaK UMEHHO? BO3MOXHO, Bbl 3TO yrKe
M3y4anum Ha ypoKax GM3nNKM, TaK YTO HAZ0 NPOCTO BCMNOMHMUTb.

Y10bbI NnpoBEPUTDL Balle MNOHNMMaHNE MEXMONEKYTAPHbIX CBﬂ3eI7I, OTBETbTE HA
Bonpoc. Y10 BaXKHO ANnA Xopouwero cknenBaHmA p,eTanel‘/i? Bbl6epMTe OOUH U3 TpEX
BApPUaHTOB OTBETA:

BapuaHT 1. Xopollee cmadumBaHme NOBEPXHOCTU KeeMm.
BapuaHT 2. [poyHOCTb Knes.

BapmaHT 3.1 NMPOYHOCTb KNeAd, n Xxopowee CMaydymMBaHUE NMOBEPXHOCTU KNEEM.

5. Pa3Hble moeKynbl — pa3Hasa TBepAocTb (20 MuHym)

KaK Bbl NOHAMU, NPOYHOCTb MaTepuana 3aBUCUT OT CU/IbI CBA3EN MeXKAayY ero
Monekynamun. CUny MmexxMonekyAapHbIX CBA3EN HEMOCPEeACTBEHHO M3MEPUTb OYEHb
CNIOXKHO (NpoLLLEe paccymMTaTb, HO 3TO Y¥Ke COBCEM ApYyrana UcTopuma). A MOXKHO n
N3MepPUTb NPOYHOCTL? [la, U3MepeHUsaM NPOYHOCTU NOCBALLEHa Lenas obnactb
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HaYKM U TEXHUKK. Tam MHOIO CBOMX HIOAHCOB — XPYMNKOCTb U MIACTUYHOCTb,
MPOYHOCTb Ha Pa3pbIB UM CHKaATHE, U T.A.

A mbl c BaMu nonpobyem NpubansnTeNlbHO CPaBHUTb MeXKAY COB60M NPOYHOCTb
HEKOTOpPbIX AOCTYMHbIX BeLecTB. TOYHee — He NPOCTO NPOYHOCTb, a TBEPAOCTL. B
«BbITOBOM» NMOHMUMaHUKN YEM TBEPXKE BELLECTBO, TEM TPYAHEE MoLapanaTtb ero
NoBepxXHOCTb. A MeHee TBepAple BelecTsa Lapanatortca serye. CyliecTByeT NpocTom
cnocob cpaBHeHMA TBEPAOCTU ABYX BelwecTs. Eciv nepBoe BeLLecTBO CBOMM OCTPbIM
Kpaem MOXEeT nouapanaTtb BTOPOE BELLECTBO, a BTOPOE BELLECTBO HE MOXKET
nouapanaTb NepBoe — 3Ha4YnUT, TBEPAOCTb NePBOro BelecTsa Bbiwe. Ecin oba
BeLLecTBa MOryT LapanaTb Apyr Apyra — 3Ha4uT, X TBEPA0CTb NPUMEPHO
O4MHaKoBa.

Yuutenb BblAacT Bam o6pasubl MaTepuanos. Balla 3a4a4a — 3KCnepuMeHTa bHO
NPOBEpPUTb, KAKMe MaTepmnasbl KAKMMU LLapanatoTca, 1 BbICTPOUTb UX MO TBEPAOCTMW.
MpoBepuTb, LLapanaeTca M YeM-HUBYAb OYeHb MasieHbKOE OCTPUE CTEKI0PE3a, Bbl
HE CMOXETe, HO CMOKETe NPOBEPUTDL, LiapanaeT M CTEK/IOpe3 BCE OCTaslbHOe.
PasbeliTecb Ha rpynnbl MO YMCAY BblAAHHbIX yunTenem Habopos o0bpasuos. Mo
OKOHYaHWU PaboTbl BbINULLIMUTE HA AOCKE CBOW Pe3yNbTaTbl U CPaBHUTE UX.

HaBepHsAKa y Bac NONYYMNOCh, YTO HAUMeHee TBEPAbIN MaTepuan — rpaduT. Ecam
BAPYT Yy Bac He 6b1n0 rpaduTa, noBepbTe Ha C10BO. [paduT aarke marye bymaru,
NMO3TOMY OH cTMpaeTcsa bymaroii, ocTaBnAs Ha Hel CBOM cnep, (3To Ke OTHOCKTCA K
CBUHLLY, MM TOXKe MOXHO nucaTb, YTO U AeNanu Ao n3obpeteHns KapaHaawa). A
Camblli TBEPAbIA MaTepMan — OCTPUE CTEKNOPE3a, KOTOPOE, CKOpee BCEro, CAe/1aHOo
N3 KPOLUEYHOro asiMasa.

Y10 camoe MHTepecHoe B 3TON UCTOPMKU? A TO, YTO rpaduUT 1 anmas — pasHble GopMmbl
OAHOIO M TOrO e 3/1eMeHTa, yrnepoaa. To/IbKO aTOMbI (B AaHHOM C/ly4ae OHU XKe
MOJIEKY/bI) Y HUX CBA3aHbl NO-pa3HOMY. BOT TaK —

https://itexts.net/files/online _html|/76785/ 333.png — cBA3aHbl aTOMbI B rpaduTe.
YeTKo BUAHbI C/I0U, CBA3U MEXKAY KOTOPbIMU NErko pByTca. A BOT YCTPOMCTBO
anmasa — https://mt-online.ru/wp-content/uploads/atomnaya-reshetka-
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almaza.webp, https://www.chemtube3d.com/diamond/. NMpouHas, }kecTKan
KOHCTPYKUMA. PasHMLA COOTBETCTBEHHO U B NIOTHOCTU — Y rpadumTa oKono 2,2 r/cm’,
ay anmasa 3.5 r/cm’.

AnMa3sbl 04eHb HYXHbI, 1 aXKe He CTOJIbKO KaK YKpalleHUs, CKO/IbKO B
NPOMbILLNEHHOCTUN ANA MexaHUu4Yeckon obpaboTkmn geTanein. Kak Bbl NOHAAN,
a/IMa30M MOKHO «CHUMATb CTPYKKY» C 1t060ro, Aa*ke camoro TBepAoro matepuana
(BKNOYAnA, KCTATK, M CaM anMa3, YTO MCNOb3yeTcA NpW orpaHke 6punnmanTos). Ho
BOT 6e4a — NPUPOAHbIX MECTOPOXKAEHNI a/IMA30B B MUPE HEMHOTO, M CTOAT a/IMa3bl
o4yeHb goporo. Bot rpadpumTta nonHo. EcTb i cnocob caenatb U3 rpadpumta aamas?
[anTe Bonto paHTasnm u nonpobyite NnpuaymaTtb Takoi cnocob.

[a, B LeIOM MMEHHO TaK M NPOUCXOANT CUHTE3 UCKYCCTBEHHbIX a/IMa30B.
MocmoTpute puabm Npo 3Ty TexHosoruto https://www.youtube.com/watch?v=vep-

rJHgwOs.

6. Kak pa6oratot motowme cpeacrsa (10 muHym)

YyTb paHblLE Mbl FOBOPU/IM NPO PaCTEKAHME }KUAKOCTEN MO NOBEPXHOCTU TBEPAbIX
Ten. [laBaiTe NOCMOTPUM Ha 3TO fiBAeHWe nogapobHee.

HaBepHoe, Bce Bbl KOrga-HMbyab Mblin nocyay. M 3HaeTe, YTo KUP CMbIBAETCA C
nocyAbl C MTOMOLLbIO MOKOLLMX CpeAcTB. Kak motowme cpeacTsa yaanatoT XKup?
PactBopstoT? CpeacTBa AN1A PACTBOPEHUSA KUPaA AEACTBUTENBHO €CTb, HO OHU
npefHasHa4YeHbl TONbKO A5 YAaNeHMA O4eHb CTOMKMX 3arpA3HEeHUM TUna Harapa,
paboTaTb C HAMKM HAZO OYEHb OCTOPOXKHO N 06A3aTENILHO B XOPOLUMX PE3UHOBbLIX
nep4yaTKax. [IOTOMY YTO *KUAKOCTb, KOTOPAs PACTBOPSET }KUP, BNOAHE CNocobHa
PacTBOPUTb U HalK pyKK. [lo KocTen. A 06bI4HO MOIOT nocyay 6e3 BCAKMX NepyaTok.

[aBaiTe npoBeaem aKCnepmumeHT. Bosbmute Tpu 6atogua (Man Tapenku) —
CTEKNIAHHOE, MeTa/IIMYECKOE M NNACTUKOBOE. KanHem Ha Kaxkaoe batoaue Kanato
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OKpaLLEHHOro pacTUTeNbHOro macna. Kanns pacredeTca no nosepxHocTu 6atoaua.
970 6yAeT Kak 6bl 3arpsA3HeHMe Ha Nocyae, KOTopoe Ham Hago CMbITb.

Tenepb Hanbem BMIOTHYIO BOKPYT KaXKA0M Kan/v Macna «Ko/bLo» U3 MOKOLLEro
cpeacTBa Ans nocyapl. ONuWKTE, YTO Bbl NPM 3TOM YBUAMTE, U NOCTAapalTECH 3TO
0BbACHUTD.

CO6CTBeHHO, Bbl CEMYaC BOOYMIO U I'IOApO6HO yBunagenun, Kak MMmeHHO pa60Ta+0T
mowuime cpeacrtea.

Ecnu octaHeTcA Bpema, MoXKeTe NPOoAO0NKNTb SIKCNEPUMEHT:
1. MonpoboBaTb pa3secTn motwuiee cpeactso sogon 1:1.

2. NonpoboBaTb BMECTO MOIOLLLErO CPeACTBA NPOCTO BOAY.

7. CamooueHKa aoctuxKeHui (10 muHym)

A Tenepb AaBaiiTe NOCMOTPUM, HACKOJIbKO Bbl MOHANM YPOK, ANA 3TOrO OTBETbTE HA
Bonpocbl B Tabauue. OnmMpasacb Ha CUCTEMY OLLEHMBAHMA, NoAcYUTaNTe obuiee
KonunyecTtso 6annos:

- OTBeT «Aga» — 5 6annos;
- OTBeET «CKOpee ga» — 3 6anna;
- OTBET «CKOpee HeT» — 1 6ann ;

- OTtBeT «Het» - 0 6bannos.
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Mosa
Yemy a Hayuunca
CamMoOLeHKa
1. A noHUMalo, YTO O3HaYaeT KOANHAKOBOCTb» BELLECTB C TOYKM | [1a
3pEeHUNA UX CBOMUCTB
Ckopee ga
Ckopee HeT
Het
2. A mory ob6bACHUTL «OAMHAKOBOCTbY» BewecTB ucxoga u3|/[a
CYLLEeCTBOBaHUA MONEKY /I
Ckopee ga
Ckopee HeT
Het
3. A mory ykKas3aTb npumepbl U3 XMU3HU W SKCNepumeHTsl, | [a
NOKa3blBatoLWmMe ManoCTb Pa3MepoB MOJIEKY/
Ckopee ga
Ckopee HeT
Het
4. Al 3Hat0, YTO aTOMbI ABNAIOTCA AeTaAMU MONEKY/, pumepHo | [la
npeAcCTaBaA YAC/IO BUAOB aTOMOB M NMOHMMAID, MOYEeMYy aTOM
HENb3A CYUTATb KHEAENUMbIMY Ckopee aa
Ckopee HeT

Het

HassaHue moayna
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5.  noHMMal0, KaK M3 MONEKYN NOyYaeTCA BELLECTBO Ja
Ckopee ga
Ckopee HeT

Het

6. A NOHMMaAIO, KaK NPOYHOCTb 3aBUCUT OT MeXMOeKyNApHbIX | [a

CBA3EN, M MOHMMAID MPUYMHY PaA3HOM MPOYHOCTM rpaduTa u
a/IMa3a Ckopee ga

Ckopee HeT

HeT

7. Al noHMMalo, Kak paboTatoT motowme cpeacTea [a
Ckopee pa
Ckopee HeT

HeT

30-35 6annoB — 6nectawe! Bol B cOBEPLUEHCTBE YCBOUIN COAEPKAHNE MOAYNA.

20-29 6annoB — Bbl OT/IMYHO NOPabOTanM 1 yceBomam 60bLLYIO YacTb NPEAN0KEHHOTO
maTtepwuana, cnacmbo!

15 — 19 6annos — Hennoxo! Hageemca, Bbl y3HAM HEMANO UHTEPECHOrO U eLlé
BEPHETECb K TeMaM, 3aTPOHYTbIM B MOoAYe.

10 — 14 6annos — cnacnbo 3a crapaHue!

0 —9 6annoB — BO3MOXKHO, Bam cTOUT nonpobosaTb NopaboTaTb C 3TUM MaTepPUANOM
ewé pas yyTb No3xe.
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Ypok noarotoBrieH no 3akazy dPoHaa MHGPPACTPYKTYpPHbIX M obpasoBaTesibHbIX
nporpamm ('pynna POCHAHO)

®OoHO uHpacmMpyKmypHbeix U o6pazoeamenbHbIX MPO2PAMM — O00UH U3 KpynHeliwux UHCmMumymoe pa3eumus
UHHOBAUYUOHHOU UHppacmpykmypel 8 Poccuu. Co30aH HA OCHOBAHUU 3aKoHa «O peopeaHusayuu Pocculickol
Kopriopayuu HaHomexHosozuli» 6 2010 200y. 22 oKkmabps 2020 200a ®oHOYy UHGPACMPYKMypHbIX U
06pa308amMesbHbLIX MPO2PAMM UCMOAHUAOCL 10 nem.

Llenb OdesmensHocmu ®oHOd — (PUHAHCOBOE U HegUHAHCOB80E paszsumue HAHOMEXHOA02UYEeCK020 U UHbIX
8bICOKOMEXHO02UYHbIX CEKMOPO8 3KOHOMUKU MymémM peanu3ayuu HAYUOHAsbHbIX MPOeKmos, hopmMuposaHus u
passuMuUA UHHOBAUUOHHOU UHGPAcmMpyKkmypsl, mpaHcihopmayuu 0ononHUmMensHo20 obpa3osaHus Yyepes co3oaHue
HOBbIX y4yebHbIX Mpocpamm U 0b6pa3osamesnbHbIX MexHoA02Ul, OKA3AHUA UHCMUMYyYUOHAAb6HOU U UHGOPMAYyUOHHOU
noddepxcku, cnocobcmeyroweli 8bI8e0eHU0 HA PLIHOK MEXHOI02UYeCKUX peweHul u 20moebix npodyKmos, 8 mom
yucse 8 06:10CMU CKBO3HbIX YUPPOBbLIX MexHOo102ull.

Mpedcedamenem lpasneHus PoHOA, KAK KOs1e2UaAb6HO20 Op2aHa ynpasseHus, aeasemca [pedcedamens lMpasneHus
000 «YK «POCHAHO» Cepeeii Kynukos.

B Hacmoswee spema [lpasumenbcmeo Poccuu nposooum peKoHguUaypayur cucmemsl UHCMUMymos passumus,
npedycmampusarowyro uHmezpayuto ®PoHOa UHGPACMPYKMypHeix U o0bpazosamesnbHbix npozpamm u [pynmnel
POCHAHO 8 ynpasneHnyeckuli nepumemp B36.P®. Ha 6a3ze B3ba co30aémcs yeHmpasnu308aHHbIU UHBECMUUUOHHbIU
610K 0418 peanu3ayuu npoekmos, crnocobcmayroujux 00CMUIEHUIO HAUUOHAAbHbIX yenaeli pa3sumus.

ModpobHee o ®oHOe — fiop.site.

ModpobHee o coenaHHom 3a 10 nem e npoekme «llobeda 6ydem 3a HaHo!» - fiop.site/10-let.
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