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IlosicHuTeEILHAS 3aMUCKA

[Iporpamma KpyxKa «AJXUMHUK UMEET €CTECTBEHHOHAYYHYIO HANpPaBICHHOCTb U HOCHUT
IIPOIEAEBTUUECKUN xapakTep. [laHHBIH Kypc NIpH3BaH, UCIOJIB3YS MHTEpeC OOydarolmuxcs K
JKCIIEpUMEHTaM, COPMUPOBATH YMEHUE HAOIOaTh, JIeaTh BHIBOJBI HA OCHOBE HAONIOICHUH,
MOJIyYUTh TEPBOHAYAIBHBIC TIOHATHS O KJIaccaX HEOPraHWYECKUX BEIIECTB, MPOOYIUTH >KUBOM
MHTEpEC K XUMHH, a TAKKe peIIaTh pacueTHHIC 3a7adyll Ha OCHOBE WMEIOIIMXCS 3HAHHWHA 10
MaTeMmartuke. Tak B 6 Kiacce B Kypce MaTeMaThKe 00yJaromuecs peraroT 3aa4i Ha HaX0KICHHE
YaCTH OT LIEJIOTO, UCTIONB3YS 9TH 3HAHHUS, MOYKHO peIaTh 3aJlaui Ha HAXOXKJICHUE MAaCcCOBOM JOJH
HIIEMEHTA B BEIIECTBE U MAaCCOBOM JIOJIHM BEIIECTBA B PACTBOPE.

Xumusi, HapsAAy ¢ OWMOJIOTHEH, SKoJoTueH, (PU3NKON U T.I., BXOJUT B 00pa30oBaTEIbHYIO
obmacte «EcTtecTBo3HaHME». B coBpeMeHHOM OOIECTBE pPOJIb JAHHOTO HAIPABIICHUS TOJIBKO
BO3pacTaer.

N3ydyenne xuMun B 7 KIIacCe HAIPABJICHO HA JIOCTIDKCHUE YYANTUMUCS CICAYIONUX IeJield |
3ajav:

- (opMupoBaHUE y OOYYAIOIIUXCS XMUMHYECKON KapTHHBI MHpPa KaK OPraHUYECKOW 4YacTH €ro
I[EJIOCTHOM €CTECTBEHHOHAYYHOU KapTHHBI,

- Pa3BUTUC IIO3HABATCIBHBIX HWHTCPECOB, HWHTCIUICKTYAJIBHBIX W TBOPUYCCKUX CIIOCOOHOCTEN
ydamuxcs B IMMPOHECCE N3yYCHUS UMU XUMHUYECKOU HAayKH U €€ BKJIaJia B COBpeMeHHBIﬁ HAay4YHO-
TEXHUYECKUU MPOTPECC;

- opMUpOBaHNE BAXHEHIITNX JIOTUYECKUX OTEpaIliii MBIIIJIEHUS (aHAJIU3, CHHTE3, 0000IIeHNe,
KOHKPETH3aIlUsl, CPaBHEHUE U JIP.) B MPOIECCE MMO3HAHUS CHCTEMbI BXKHEHIIINX MIOHATHA, 3aKOHOB
Y TEOpPHUH O COCTaBe, CTPOCHHUU U CBOMCTBAX XUMUYECKUX BEIECTB;

- BOCIIUTaHUE YOSKJECHHOCTH B TOM, YTO IPUMEHEHNE MOJy4YEeHHBIX 3HAHUN U YMEHHH 10 XUMHH
SIBJISIETCST OOBEKTUBHOW HEOOXOAMMOCTBIO [UIsi Oe30macHOi paboThl C BEIIECTBAMH U
MaTepuagaMu B ObITY U Ha MPOU3BOJICTBE;

- IPOEKTUPOBAHUE U pealln3alusl BHITYCKHUKAMU OCHOBHOM IIKOJIBI JINYHON 00pa3oBaTeNIbHOM
TpaeKTOpuu: BBIOOP mpoduias oOydeHHs B CTapHIed IKoJe WM MPOPECCHOHATBHOTO
00pa30BaTeNbHOTO YUPEKICHUS;

- OBJIQJICHHE KJIIOYEBBIMU KOMIIETCHIMSIMH (y4eOHO-II03HABATEIbHBIMY, HH()OPMALMOHHBIMU,
L[EHHOCTHO-CMBICJIOBBIMH, KOMMYHUKATUBHBIMU ).

B nporpaMme NpEAyCMOTPEHO HUCIIOJIb30BAHUEC KAK ITACCUBHBIX, TaK U aKTUBHBIX MCTOI0B
O6y‘{eHI/IH. Komnexrusnas Q)opMa 06yquI/151 (KJ'IaCCHO'ypO‘lHaH CI/ICTeMa) B KOJIMYECTBC OAHOIO
Jaca B HCACIIIO, a TAKIKC OJUMH YaC B HCACIIO OTBOAUTCA HA IPAKTHYCCKHC U na60paT0pHLIe
pa6OTbI, BO BpEMA YPOKOB HNPCAYCMOTPCHBI CJICAYHOIIUC (bOprI pa6OTBI: HHANBUAYyaJIbHAA -

BBITIOJIHEHUE HWHIUBUAYAIbHBIX 3aJaHMi; TapHas - BBINOJHEHUE MPAKTUYECKUX padoT;
KOJUIEKTUBHas - oOcyxkaeHue mpoOsieM, BO3HHUKAIOMIMX MO XOAY 3aHATUH, MPOCMOTP
JIEMOHCTpAITUH.

IIporpamma paccuutana Ha 68 akageMuuyecKux 4acoB. Pe:kum 3aHsATHIA: 2 pa3a B HEJEIIO
o 1 akagemuueckomy yacy. Cpoku peanusanum nporpammsl: 1 roa.

OO0ummii yyeOHO-TeMAaTHYCCKUH IJIAH.

Ne Paznern, Tema KonnyectBo [TpumepHbIe cpoku
4acoB U3yUYCHHUS

1. | XumMus B IEHTpe €CTECTBO3HAHUS. 20

2. | MaremaTuka B XMMHUHU. 17




SBneHus, MPOUCXOASIINE C BEIIECTBAMHU. 21
Pacckassl 1o XUMHH. 6
Pe3zeps 4
Hroro: 68




YueOHO-TEeMaTHYECKHUI IJIaH

Ne BBoauMble onopHble XHMHYECKHE IIpakTuyeckne u
/nmaTa Tema ypoka MOHATHS U MPEACTABJICHUS. KOHTPOJIbHBbIE
®opMupoBaHMe CHIENUAIBLHBIX padoThI,
HABBIKOB JlabopaTopHbie
ONBbITHI
I'TIABA I. XUMHS B HEHTPE ECTECTBO3HAHMS (20 yacoB)

1 HUncmpyxkmaoic EcrecTBO3HaHME — KOMILIIEKC HAyK O J. Komteknus pa3HeIx
no Tbh. npupoje: GU3UKU, XUMUHU, OMOJIOTUU U | TIPEIMETOB, UITH
XuMUs Kak yacTh ecrect- | reorpaduu. [lonoxurensHoe u ¢doTtorpaduit
Bo3HaHus. [Ipenmer OTpULIATENILHOE BO3/ICHCTBUE YEJIOBEKa | MPEIMETOB U3
XUMUHU Ha TIPUPOTY. ATIOMUHMUS 151

[Ipenmer xumuu. Tena u BemecTsa. WUTFOCTPALUA UAEU
CBolicTBa BEIIECTB KaK UX «CBOMCTBA —
VWHJMBHUyalIbHbIE NpHU3HAKU. CBOWCTBA | IPUMEHEHHE)
BEII[ECTB KaK OCHOBA UX MPUMEHEHHUSI

2 HaOmronenune n HaOmronenne kak OCHOBHOM METOJ] . YueGHoe
AKCMEPUMEHT KaK METObl | MO3HAHUS OKPY)KAIOIIEr0 MUpA. 00opyioBaHue,
W3YYEHHUS €CTECTBO3HAHUS | YCJIOBUS MPOBEACHUS HAOIIOICHUS. HCIOJIb3YEMOE Ha
U XUMUHU ['unoTe3a Kak MpeanonoKeHue, ypokax (pusuku,

0OBSICHSIONIEE WK MpEJCKa3bIBatoNiee | Onosorun, reorpaduun
poTeKaHrue HabII0gaeMOoro SBJICHUSI. U XUMUHU.
OxcnepumenT. Jlaboparopusi. 3. Hayunoe
DKCIEPUMEHT JTa00PATOPHBIN U HaOJIOICHHUE U €TO
nomanrtHuii. CriocoObl PUKCUPOBAHUS onucanue. Mzydenne
pe3ynbTaToB FKCHepuMenTa. CTpoeHHe | CTpOCHHUs IJIaMEHH
IUIAMEHU CBEYH, CYyXOTO TOPIOYEro,

CIIUPTOBKH

3 HNucTpykTax [TpaBuiia TeXHUKH O€30MaCHOCTH MPU IIpakTuyeckasn
o Th. paboTe B XUMHUYECKOM KaOuHeTe. padora Ne 1.

I1.P. Ne 1. 3nakoMCTBO € JlaGopaTopHoe ob6opyaoBaHuE:
nabopaTopHBIM YCTPOMCTBO, HA3HAYCHUE, IPUEMBI
obopynoBanueM. [IpaBuna | obpamieHus
TEXHUKH 0€30MaCHOCTH

4 HNucTpykrax Ha6monenue. Yerpoiictso cuptoBku | [IpakTuyeckast
no Th. U TIpaBujIa OOpaIieHus C padora Ne 2.
I1.P.No2 HarpeBaTeIbHBIMU MpUOOpaMu
Habmronenue 3a ropsmeit
CBEUYOH. YCTPOUCTBO U
paboTa COUPTOBKH.

5 NHcTpykTax
no Th.

I1.P.Ne2

Habmonenue 3a ropsieit
CBEUYOH. YCTPOUCTBO U
paboTa COUPTOBKH.




6 MogenupoBanue Mojenu kak abcTparupoBaHHbIE . DnextpodopHast
KOIUHU M3y4aeMbIX OOBEKTOB U MallliHA B JICUCTBUH.
nporeccoB. Mojienu B pu3UKe. ['eorpaduueckue
DnekrpodopHast MalTuHa KakK Mozenu (riao0yc,

7 MopenupoBanue abcTparupoBaHHAst MOJICITb MOJTHUH. Kapta). buonornyeckue
Monenu B O10JIOTHH. MoJIeNd (MYJISKH
buonornueckue mynsxu. Moaenu B OPraHOB M CHCTEM
XMMMH: MaTepualibHbIe (MOAETN OpraHoB pacTEHUH,
aTOMOB, MOJIEKYJI, KPUCTAJIOB, JKUBOTHBIX U YeJIO -
anmapaToB U YCTAaHOBOK) U 3HAKOBBIE Beka). duznveckue u
(XuMHYECKHE 3HAKU, XUMHUECKHE XUMUYECKUE MOJICTH
(GOpPMYITBI U XUMHYCCKUE aTOMOB, MOJIEKYJI
ypaBHEHUS) BEIIIECTB U UX KPUCTAI

JUYECKUX PEHIETOK
8 XUMUYECKUE 3HAKH U XUMUAYECKUH 3J1EMEHT. XUMUYECKUE . lapocTepxHEBBIE
hopmyIsl 3HaKu. XuMuueckue popmyibl. Ux MOJIEJIA BO/IBI, yTJie-
0003Ha4YeHNEe, TPOU3HOIICHNE U KHCJIOTO U
uH(popMaIus, KOTOPYIO OHU HECYT. CEpHHUCTOTO ra3os,

9 XyMIgecKie 3HAKH 1 HNunekcel n koapdurmentsl. [IpocTeie | MeTaHa.

Gopmys! M CIIO’KHBIE BEIEeCTBA JO. Usrororiexnne
Moesnel MOJIeKY
XUMHUYECKHX BEIIECTB
U3 MJIACTUIINHA

10 Xumus v pu3nKa [TonsTust «atom», «moJiekynay, «aou». | . OOpasisl TBepabIX
OCHOBHBIE TIOJIOKEHUST AaTOMHO- BEILIECTB KPUCTAJLIHU-
MOJIEKYJISIPHOTO YYEHHS. YECKOI'0 CTPOECHUSI.
Kpucramimdeckoe cocTosHne Moaenu kpuctauiu-
BellecTBa. Kpucramimueckue pemerku | 4eCKUX peleTok.
TBepAbIX BemecTB. Juddysus. 9.

BbpoyHoBCcKO€ ABMKEHNE Pacnpoctpanenue
3arnaxa 0JeKOJIOHa,
JIy-XOB WU
JI€30I0paHTa
(npouecc muddy3un).
HO. Iuddy3us
caxapa B BOJIE.
Huddysus nep-
MaHraHarta KaJlus B
JKeJIaTUHE
11 | Arperarssie [TonsiTie 06 arperaTHOM COCTOSTHUU . Bona B Tpex
COCTOSIHUS BeniecTBa. ['a3000pa3Hble, KUAKUE U arperaTHbIX
BEILIECTB TBep/ple BeniecTBa. Kpucraminueckue | cOCTOsIHUAX. TBep/ble
U amop(HBIe TBEP/IbIE BEIIECTBA. BEILIECTBA.
12 | ArperatHble ®u3nuecKue U XUMHUECKHUE SIBJICHUS 1. «llepenuBanue»
COCTOSSHUSA YTJICKUCIIOTO I'a3a B
BEIIIECTB CTaKaH Ha YpaBHOBC-

IIICHHBIX BECAX.

JO. OnsIT ¢ mycroit
3aKpBITON
IIJIACTUKOBOM
OyTBUIKOM




13

Xumust
u reorpadus

14

Xumust
u reorpadus

I'eosornueckoe CTpOCHUE IIAHETHI
3eMiIst: sIpo, MaHTHsL, TUTOChepa.
DNEMEHTHBIN COCTaB I'e0JI0rMYECKUX
COCTaBHBIX YacTel IJIaHETBHI.
MuHepansl 1 TOpHbIE TIOPOIBL.
Marmaruyeckue U 0CaJo4HbIe
(opranuueckue 1 HeOpraHM4eckue, B
TOM YHUCJIE U TOPIOYHE) OPOIbI

J. Konnekuus
MUHEpPA-JIOB
(J1a3yput, KOpyHJA,
XaJIbKOIIUPUT,
¢roopuT, raNuT).
Kosnexuus ropHbx
nopo (rpaHur,
pa3nu4HbIe POPMBI
KaJIb [IUTa — MeJl,
Mpamop, U3BECTHSIK).
Komnekuus roprounx
HCKOTIaeMBIX (HE(TBD,
KAMEHHBIN YT OJIb,
CJaHIIBI, TOPP).

JI. M3yuenue rpanura
C TIOMOIIBIO YBEIHYU-
TEJIBHOT'O CTEKJIa

15

XuMmus v OMOJI0THUA

16

XuMus v OMOJI0THUA

17

XumMud 1 OHOJIOTUSI

XUMHUYECKUH COCTAB KUBOU KJIETKU:

HEOpraHuyeckue (Bojia 1 MUHEPAIbHBIC

COJIN) U opraHnyeckue (OenKu, KHUPHI,
yIJI€BO/Ibl, BATAMUHBI) BELIECTBA.
HpOCTBIe U CJIOXKHBIC BE€UIECTBA, UX
POJIb B dKUBHCACATCIbHOCTH
opranu3MoB. buosyoruveckas poJib
BOJEI B )KUBOH KiieTKe. DOTOCHHTES.
Ponb xmopoduina B hoTocunTese.
buonorudeckoe 3HaueHue KUPOB,
OeNKoB, Y3PUPHBIX MaCell, YTIEBOJIOB U
BUTAaMUHOB JIJISl )KU3HEIEATEIIbHOCTH
OpraHU3MOB

J3.CnuproBas
OKCTPAKIIHS
xyopoduiia u3
3€JIEHBIX JTUCTHEB
pacTeHui.
KauecTBennas
peakuust Ha OeJoK.

JI. Onpenenenue
CoJIep>KaHUs BOJbBI B
pactenuu. OGHapyxe-
HUe d(UPHBIX Macel B
arnesbCUHOBOM KOPKE.
OGHapyxeHue Macia
B CEMEeHax
MO/ICOJIHEYHUKA U
IPELKOro opexa.
OGHapyxeHue
KpaxMmajsa B
MIIIEHUYHON MYKE.
JO. B3anmoerictBue
aCKOpOMHOBOM
KHUCJIOTHI C HOJOM
(ompenenenue
ButamuHa C B
pa3IMYHBIX COKaX).

. Tabnuia
«KuBoTHas U
pacTutenbHas
KIIETKa

18

KauectBennsble pCaKkuuu B
XHUMHNHN

IIoHsATHE O KAUECTBEHHBIX peaKknusax
KaK 0 p€aKluiaX, BOCIPUHUMACMBbIX

OPTraHOJICIITUYICCKHA C MOMOIIBIO 3pCHUA,

ciyxa, 00OHSHUS. AHATUTHYECKUN

JJ. KauecTtBenHas
peakuus Ha KUCIOPOI.
KauectBennas




19 | KagyectBennblie peakuuu B | 3 dekr. OnpenensieMoe BEUeCTBO U peaxius Ha
XUMHH peakTuB Ha Hero. Bo3MOKHOCTH YTJICKUCITBIN Ta3.
W3MEHEHUS UX POJIM HA JI. IIponyBanue
MIPOTUBOTIOJIOKHYIO. BBIIBIXaEMOTO
20 KauecTBeHHBIC peakiuy B BO3/yXa 4epes
XUMHUH HU3BCCTKOBYIO BOAY.
Ob6napyxeHue
HU3BECTKOBOM BOJEI
CpeIu pa3InIHBbIX
BEIICCTB.
JO. OGHapyxeHue
KpaxMmasa B
MPOJTYKTAX TTHUTAHUS
I'nasa |I. MATEMATHUKA B XUMMUMU (17 yacoB)
20-21 | OTHOCHUTEIBHEIS OTHOCHUTENbHAS aTOMHAs Macca . IlIxana obvexmos
aTOMHas U MOJICKYJISIpHAs | 3JeMeHTa. MoJieKylsipHas Macca. (3aMOK — yenosex,
MacChl Omnpenenenre OTHOCUTENILHON aTOMHOU | uenogex — s0J10Ko,
MacChl XUMHUYECKHUX 3JICMEHTOB IT0 A6710K0 — 2ycenuya,
tabmune J[. . MenneneeBa. Haxoxnae- | eycenuya — ameba,
HHUE OTHOCUTEIBHONU MOJICKYJIIPHON ameba — Oenox,
Macchl 110 GopMyIie BEIIeCTBa Kak oenox — J[HK, /[HK
CYMMBI OTHOCHUTENIbHBIX aTOMHBIX Macc, | — MOJIeKy1d 800bl,
COCTaBIIAIOIIUX BEIIECTBO XUMUUECKUX | MOJIEK)1d 800bl —
2JIEMEHTOB amom 8000pooa)
22-24 | MaccoBag noiist diieMeHTa | [loHsgTre o MaccoBOH Jojie
B CJIOKHOM BEIIECTBE XHUMHYECKOTo 37ieMeHTa (W) B CII0KHOM
BELIECTBE U €€ pacyeT 1o Gpopmyie
BEIIECTBA.
25-26 | YucTtele BemecTBa U cMecH | [IoHITHE 0 YMCTOM BEIIECTBE U O J. Konnexuus
cmecu. Cmecu razoo0pasHbie (BO3AYX, | pa3IUYHbBIX BHJIOB
MIPUPOTHBIN ra3), Kuakue (HedTh) u Mpamopa 1 U3AeIIUi
TBepAbIe (TOPHBIE MTOPOIBI, (WM WILTIOCTpauui
kynuHapasie cmecu 1 CMC). W3JIeTIUi) U3 HEeTO.
CMecu TOMOTEHHBIE U TeTepOTreHHbIe CMmech peuHoro u
caxapHOro Iecka.
Konnekuus nedtu u
He(TEIPOIYKTOB.
Komnekuust ObITOBBIX
cMmecel (KyITMHapHBIX
cmeceit, CMC, mam
IIYHEH, HAIIUTKOB U
Jp.)
27 | O0beMHas 10714 ra3a B [onsitue 06 06vemMHOM J1071€ () . narpamMma

CMECCHU

KOMITOHEHTAa Ia30BOM CMECH.
CocraB Bo3ayxa U IPUPOIHOTO
rasza. Pacuer o0bemMa KOMIIOHEHTA
ra3oBOM CMECH II0 €ro 00BEMHOI

cocraBa aTMoO-
cdepHOro Bo3ayXa.
Juarpamma coctaBa
IPUPOIHOTO rasa




28 | PemieHue pacyeTHBIX U J0J1e 1 Ha000POT
MIPaKTUKOOPHUEHTHPOBAH
HBIX 337124
29-30 | Uncmpyxkmaoic [TonATHE O MAcCCOBOM 0JI€ BEIECTBA IIpakTuyeckas
no TE. MaccoBast 107151 (w) B pactBOpe. PacTBOpUTEH U pa6ora Ne 3.1
BEILECTBA B PaCTBOPE pacTBOpeHHOE BelecTBO. PacueTr Macchl
PacTBOPEHHOTO BEILIECTBA II0 Macce
pacTBOpa U MaccoBOil J10J1e
PacTBOPEHHOTO
BEIIECTBA U JJPYr'He PacyeThl C
WCIIOJIb30BAHUEM ITUX MOHATUI
31 | Uncmpyxkmaosic IpakTuyeckas
no Th. padora Ne 3.2
[IpakTnueckas pabora
Ne 3. IlpuroroBnenue pa-
CTBOpA C 3aJaHHON Mac-
COBOM J10J1€1
PacTBOPEHHOTO BEIIECTBA
32 | MaccoBas gouns npumeceit | [loHsTHE O YUCTOM BEIIECTBE U . Komnexmus
npuMecu. MaccoBasi I0JIst IPUMECH «MwuHepabl ¥ TOPH.
(u>) B 00Opasiie UCXOTHOTO BEIIECTBA. TTOPOJIBI.
OcHoBHOe BeniecTBo. Pacuer maccsl J0O. Uzyuenne
33 MaccoBas nois HpHMeceﬁ OCHOBHOTI'O B€IIECTBA 110 Macce CoCTaBa HEKOTOPBIX
BEIIIECTBA, COACPIKAIIETO OBITOBBIX U (papma-
OTIPEICIIEHHYIO MacCOBYIO JI0JIIO LEBTUYECKIX
MIpUMECEH, U Ipyrue MpEnaparos,
MOAU(PUKAIIIOHHBIE PACUEThI C CoJIeprKaluX
UCIIOJIb30BAHUEM ITUX MOHATUI OTIPEICIIEHHYIO
JIOJTIO IPUMECEH, 110
UX STUKETKaM
34 | Pemenue 3a1a4 u ynpax-
HeHuil 1o Teme «Marema-
TUKa B XUMHUI»
35 KonTponsnas padora Ne 1
1o temMe «MaTeMaTuKa B Kontpoannas
XM padora Ne 1
36 Pabora Ha 1 omnokaMu
I'JIABA 1ll. ABJEHUS, IPOUCXOAALIUE C BEHIECTBAMMH (21
4ac)
37 | 3HaKOMCTBO ¢ 3HAKOMCTBO C MaT€pHAIILHO

komIuiekcoM «HayxkoJlab»

TEXHUYECKOM YaCThIO KOMILIEKCA




38

3HaKOMCTBO C

koMmriekcoMm «HaykoJlab»

3HAKOMCTBO C IPOrPaMMHOMN 4aCThIO
KOMIIJIEKca

39

Pa3znenenue cmeceid.
1. CiocoOsI pasneneHus
cMecel

40

Pa3znenenue cmeceit.
1. CiocoOsI pasneneHus
cMecel

CriocoOsbI pasieieHus cMeceit u
O4MCTKa BeniecTs. Hekoropsie
IPOCTEUIINE CIIOCOOBI Pa3/IeIeHUs
CMECEil: MpOoCEenBaHue, OTCTauBaHUE,
JIEKaHTaLMs U Jp.

1. Ilpoceusanue
cmecu MyKu U
CaxapHoeo necka.
Paszoenenue cmecu
NOpOWIKa cepvl U
JHCeIe3HbIX ONUTIOK.
Pa3zgenenue cmecn
MOPOIITKA CEPBI U
rmecka. Paznenenne
CMECH BOJIBI U
PacCTUTENHHOTO Macya
C MIOMOIILIO
JICIUTENhb- HOM
BOPOHKH.
Llenmpughyeuposanue.
JO. Paznenenue
CMECH CYXOTr0 MOJIOKa
W PEYHOTO TeCcKa.

41

2. ®uneTpoBaHue

®unbTpoBaHue B JabopaTopuu, ObITY U
Ha npousBoAcTBe. [loHsTHE O
bunbTpare

3. Qunemposanue
Pa3nenenue cmecu
BOJIbl U PEYHOTO
necka.

. @unetp llotTa.
Boponka broxnepa.
VYcra-HOBKa I1d
(buIBTPOBAHUS TIO]T
BaKyyMOM.
PecniupaTophbie
MacK{ U MapJieBble
MOBSI3KH.

JI. HU320moenenue
00bIYHO20 U
cKkaaoyamozo puivm-
POo8 u3 purompo
8AIbHOU Oymazu unu
bymasxicHou
cangemxu.

HO. Uzeomoenenue
Mapnesvix N06s30K
Kaxk cpedcmea
UHOUBUOYATILHOU
3auumol 8 Nepuoo
anudemMuu epunna.
OrcranBaHue B3BECU
MOPOIIIKA JUTSI YUCTKU
MOCY/Ibl B BOJE U €€
JICKaHTaIs




42

2. @unbTpOoBaHUE

43 | 3. AncopOmus [Tonsitre 06 ancopbumu u aacopoentax. | A. Aocopoyuonusvie
AKTHBHPOBAHHBIN yrOJb KaK ceoticmea
BaXHEHNIINN aZICOPOEHT, €ro aKmMueupoOBaHHo20
UCTIOJIb30BaHME B OBITY, HA yens.
IIPOU3BOJICTBE U B BOCHHOM JICIIE. . IIpotuBoras u ero
YeTpoicTBO pOTUBOTa3a YCTPOMWCTBO.
JO. Ancopbuust
AKTUBHPOBAHHBIM
yIJeM Kpacsiux
BELIECTB METCU-KOJIbI.
AncopOnust
KYKYPY3HBIMHU
MajoYKaMu MapoB
Maxy4uXx BEIIECTB
44 | luctumnsuus Huctrmianus kak npouecc Beiaesnenus | . [omydyenue
BENIECTBA U3 KUIKOU CMECH. JTUCTUILTAPOBAHHOMN
JuctunnrpoBaHHas BoJia M 00JIaCTH €€ | BOJIbI C TOMOIIbIO
npuMeHenus. Kpucranmuzanus niu nabopaTtopHOit
BhITIapuBaHue. Kpucrammsanus v BeI- | YCTAHOBKH JIS
napuBaHue B 1abopaTopun MEPETOHKHU
(kpuctammzaTopsl 1 GpapPopoBbie XKUIKOCTeH. Paz-
YalllKy JUIs BBITAPUBAHK) U IPUPOJIE. | JIEJIEHUE CMECU
[Teperonka HedTu. HedrenpoaykTsr. nepMaHTraHaTa u
OpakIHOHHAas IEPEeroHKa KUIAKOTO JTUXpoMara Kajus
BO3/IyXa CII0CO00OM
KPUCTAJLIU3AIU Y.
J. Konnexuus
«Hedts 1 HED-
TEMPOYKThD.
Karanuzarop.
HO. Ouucmra 600b1
45 Juctninauus Ddupusie macna. yxu
46 Kpucramisl. Dtanbl BhIpalllUBaHUsI KPUCTAIIOB IIpakTHyeckas
[Ipaktuyeckas .pabora Ne | couu. padora Ne 4
4
47 OO6cyxaeHue pe3yabTaToB

MPAaKTUYEeCKON paboThl No
4 « BelpamuBanue
KpPHUCTAJIJIOB COJIM»




48

HUncecmpyxkmaoic
no Tb.

[IpakTuyeckas pabora
Ne 5 «Ounctka noBapeH-
HOU COJIN»

IIpakTuyeckas
padora Ne S.

49

XUMUYECKUE PEAKLINU.
VYcnoBus npoTeKaHus U
IIpEKpaIieHUs
XUMHYECKUX

peakuui

[ToHsiTHE O XMMUYECKON pEAKLIMU KaK
Ipolrecce MpeBpalieHus OJJHUX
BEILIECTB B JIpyrue. Y CIOBUS TCUYCHUS U
MPEKPALLICHUS XUMHUYECKUX PEAKIIUH.

. YcrpolictBo
KHCIJIOTHOTO
OTHETYIIUTEIS.

3. «BynkaH Ha
CTOJIEY.
B3anmopeiicteue
JKEJIC3HBIX OTUJIOK 1
MOPOIIKA CEePHI MPHU
HarpeBaHUMU.
ITony4yenue yrie-
KHCJIOTO Ta3a
B3aUMOJICICTBHEM
MpaMopa ¢ KUCIOTOMN
1 oOHapyXeHHE €ro ¢
MTOMOTIIBIO
N3BECTKOBO BOJIBI.
Karanutnueckoe
paszioxxeHue
MepoKCcHJIa BOJIOPOaa
(kaTamu3arop-
JUOKCH]T Maprasua
V.

50

[Ipu3HaKyM XUMHYECKUX
peakuui

o1

[Ipu3HaKKN XUMHUYECKUX
peakuui

[Ipr3HaKu XUMUYECKUX PEAKIIHM.
O6pazoBaHue ocajKa, BbIIEICHHE ra3a,
MOSIBJICHUE 3allaxa, U3MEHEHUE 1BEeTa,
BbIJIEJICHUE WU TOTJIOIIEHUE TeTla.

. Ilonyuenue
ocaoka 2uopokcuoa
meou (1) peaxyueti
obmena. Bozronka
nona. Brinenenue
rasa 13 pacTBopa.

JI. Bzaumooeiicmsue
VKCYCHOU KUCTIOMbl C
nUMbesol cooou
(cuopoxapbonamom
Hampus). Yoanenue
nAmeH om pacmeopa
uooa.

NO. Ilpucomosnenue
AUMOHAOA

52

[Ipyu3HaKu XUMHUYECKUX
peakuun

53

Koppo3us.

[Ipaktuyeckas padora Ne 6
«M3yueHue npouecca
KOPPO3HH KeJe-3a»

[Ipouecc xkoppo3uu xkenesa.

VYcnoBus, BI3BIBAKOIINE KOPPO3HUIO
)Kenesa. Bpen, HaHOCHMBII IpoLIECCOM
KOPPO3HH HAPOJIHOMY XO35KUCTBY.




54

OO6cyxaeHne pe3ynbTaToB
MPAKTUYECKON paboThI Ne
6 «3yuenue npouecca
KOPPO3HH KeJIe-3a»

55

Oo6o001IeHNe 1 aKTyalIn3a-
U 3HAHUU 110 TEME
«SIBnenus, mpo
HCXOJIAIINE C
BEILIECTBAMUY.
[ToaroroBka

K KOHTpOJIbHOU padoTe No2

56

KonTponsnas pabora Ne 2
o TeMe «SIBiaeHus,
MPOUCXOISIIUE C BEIlle-
CTBaMI»

KonrpoabHas
padora Ne 2

57

Pabora Ha 1 ommmbOkamMu

I''TABA IV. PACCKA3BI 1O XUMMUH (6 yacos)

58

«Boraromimecs pycckue
yUEHBIE-XUMUKI.

Bxiaa, BHECEHHBIN PYCCKUMH YYCHBIMH
— XMMUKaMH B Pa3BUTHE XUMUHU.
Kusnb u gesrensHocTh M. B. JIoMo-
HOCOBA,

J. . Menpaeneera,

A. M. byrneposa

59

Yyenudeckas KoHpe-
penuus «Pycckue yueHble-
XUMHUKI.

0 >XKU3HH U JeATCIbHOCTH
M. B. Jlomonocosga, /I. 1.
MeHpeneena,

A. M. byrneposa u

JIPYrux

Bxnazn, BHECEHHBIN pyCCKUMHU YYEHBIMU
— XUMUKaMH B Pa3BUTHE XUMUU.
Kuzue u gesrensHocts M. B. JIomo-
HOCOBA,

J1. 1. MenneneeBa,

A. M. byrneposa




60

KoHukypc cooOrmienmii
yuamuxcs «Moe mobumoe
XUMHUYECKOE BELIECTBOY.
OO0 OTKpBITHH, TTOJTy4YCHUN
Y 3HAYEHUH BBIOPAHHOTO
XMMHUYECKOTO BEIECTBA

MHuoroo6pa3ue XMMHUYECKHX BEIECTB.

61

[ToaroroBka kK KOHKYpCY
IIPOEKTOB

62

KoHkypc yueHnuecknx
MPOEKTOB, MOCBSAILICHHBIN
HCCIICAOBAHUSM B 00JIaCTH
XUMHUYECKHX peaKIni

63

3akmouenue. Uroru
HU3yYEHUS Kypca 3a TOJI.
XuMu4eckasi BAKTOPUHA

PE3EPB (3 uaca)

64-68

Pezepn




Coaepikanue nporpaMmsl

XUMHSI — 4acTh €CTECTBO3HAHU. B3anMoOTHOIIEHNS YelloBEKa U OKpy»Katolero mupa. [Ipenmer
xumun. Ousnueckue Tena u Bemiectsa. CoiicTa BemiecTB. [I[pumeHeHne BelecTB Ha OCHOBE UX
cBoiictB. Habmromenue Kak OCHOBHOM METOJ MO3HAHUS OKPYKAIOUIETO MHUpA. YCIOBUS
npoBeaeHus: Habmoaenus. ['unoreza. DxciepumenTt. BeiBoa. Ctpoenue miamenu. Jlabopatopus
u obopynoBanue. Mopenb, moaenupoBanue. OCOOCHHOCTH MOJICIMPOBAaHUS B reorpadud,
¢usuke, 6nonorun. Moaenu B Ouonorun. Mysspku. Monenu B ¢pusuke. DnekTpodopHas MalIHHA.
I'eorpaduueckne Monenu. XUMHYECKHE MOJIENU: TpEeIMETHbIE (MOJETH aTroMa, MOJEKYI,
XMUMHMUYECKUX M TPOMBILIUICHHBIX IPOU3BOJCTB), 3HAKOBbIE, WA CHUMBOJIbHBIE (CHMBOJIbI
AJIEMEHTOB, ()OPMYJIBI BEIICCTB, YPAaBHCHUS pEaKUni). XUMHUYCCKHHA 3JIEMEHT. XHUMHYCCKUE
3Haku. MIx 0603HaueHNe, Ipou3HOIIeHHe. XUMUYecKre GopMyIabl BemecTB. [IpocThie 1 ciokHbIe
BemecTBa. Haekcel U koap¢unuenTsl. KauecTBEHHBIN U KOJMYECTBEHHBIM COCTaB BEIIECTBA.
YHuBepCaNbHBIN XapakTep MOJIOKEHUN MOJIEKYISIPHO-KUHETUYECKON Teopuu. [loHATHA «atom»,
«Monekyna», «uoH». CtpoeHue BemecTBa. Kpucramimyeckoe COCTOSHHE BEIIECTBA.
Kpucrannmaeckue permerku TBepabix Bemiects. Juddysus. bpoyHosckoe nBukenue. Bemecta
MOJIEKYJISIPHOTO U HEMOJIEKYJSIpHOTO cTpoeHus. [loHsTHe 00 arperaTHOM COCTOSIHUM BEIIECTBA.
duznyeckue U xuMudeckue siBjaeHus. ['a3000pa3Hble, )KUIKKUE U TBEPAbIE BellecTBa. AMOpQHBIE
BemecTBa. Ctpoenue 3emiu: A1po, MaHTHs, Kopa. JIutochepa. MuHepanabl U rOpHbIE MOPOIBI.
Marmatuyeckue U ocalouHble (HEOpraHW4YecKHe M OpraHuyeckue, B TOM YHCJIEe M Toprouue)
nopoAbl. XUMHUYECKUN COCTaB KUBOM KJIETKHU: HeOpraHuueckue (BoJa U MUHEpalbHbIE COJIH) U
opranuueckue (OeNKH, KUpBI, YIJIEeBOAbl, BUTAMUHBI) BellecTBa. buonoruueckast pojb BOJIbI B
*’uBoH Kietke. Dotocunrte3. Xmopodwui. bruosorndeckoe 3Ha4eHHE KUPOB, OETKOB, F(DUPHBIX
Mace, yrieBo10B U BUTAMUHOB JJISl KU3HEAEATEIbHOCTH OpraHiu3MoB. KauecTBeHHbIE peakIiu.
Pacno3naBanne BemecTB € MOMOIIBIO KAYeCTBEHHBIX peakiui. AHAJIUTUYECKUW CHUTHAaJ.
OmnpenensgeMoe BEMIECTBO U PEaKTUB HA HETO.

JlabopaTopHbie pabOTHI:

1.PacnipocTpaHenue 3amaxa 0JeK0JI0Ha, TyXOB WU JI€30/I0paHTa Kak mpoiecc tuddy3uu.
2.Habmronenne OpoyHOBCKOTO JBM)KCHHS YaCTUUEK YEPHOM TYIITH 10T MUKPOCKOIIOM.

. Anddy3us nepmanranara Kajiaus B )KeJaTHHE.

. O6Hapy»xeHue 2pUpHBIX Macell B aleIbCUHOBOM KOPOUKe.

. I3yueHue rpaHuTa ¢ noMoIblo YBEJIMYUTEIBHOIO CTEKJIA.

. Onpenenenue coaepkaHus BOJbl B PAaCTCHUU.

. OGHapy>keHue mMaciia B ceMeHax MOICOTHEYHUKA U TPEIIKOro opexa.

. OOHapyxeHre Kpaxmaia B MIIICHUYHOU MYKE.

. BaumopeiicTBre ackopOMHOBON KUCIOTHI ¢ HojoM (onpeaeneHue ButamMmuHa C B pa3iIuyHbIX
COKax).

10.IIpoaxyBaHue BBIABIXaEMOI'O BO3/1yXa YEPE3 U3BECTKOBYIO BOJY.

11.06HapyxeHre U3BECTKOBOM BOJIbI CPEIN PA3IUYHBIX BEILIECTB.

[IpakTrueckue pabOTHI:

1.3HaKkoMcTBO ¢ 1abopaTopHBIM 000pynoBanueM. [IpaBuia TeXHUKN 06€30MaCHOCTH.

2. Habmoznenue 3a ropsiueit cBeyoid. Y cTpoHCTBO U paboTa CIIMPTOBKH.

[98)

4
5
6
7
8
9

MaremaTuka B XUMHH.

OtHocuTenbHas aTOMHas Macca »diemeHTa. MoekynspHas wmacca. OmnpeneneHue
OTHOCUTEJILHOM aTOMHOW MacChl XMMHYECKHX »jeMeHToB mo Tabmuue [[. 1. Menpaeneesa.
HaxoxaeHrne OTHOCHTENBbHON MOJEKYISIpHOH Macchl 1o (opMyne BeIIecTBa KaK CYMMBI
OTHOCUTEIBHBIX aTOMHBIX MacC, COCTABJISIONINX BEIIECTBO XUMHUYECKUX dJIeMeHTOB. [loHsaTue o
MacCOBOM JI0JIE€ XUMHUYECKOTO dJIeMEHTa (W) B CIOKHOM BEIIECTBE M €€ pacdeT mo ¢opmyie
BelecTBa. HaxoxaeHrne popmyInbl BelIecTBa Mo 3HAUEHUSIM MACCOBBIX JI0JIEH 00pa3yroIuX ero
AJIEMEHTOB (U1l ABYX4acOBOTO M3ydeHHs: kypca). Uucteie BemectBa. Cmecu. ['eTteporennsie u



rOMOTeHHbIe cMecH. ['a3000pa3Hbie (BO3ayX, MPUPOAHBIH ra3), Kuakue (HeTb), TBEepAble CMECH
(ropHble MOpPOABI, KYJIMHAPHBIE CMECHM M CUHTETHUYECKHE MOMOIIME cpelacTBa).OnpeneneHue
obwemHOM nomu rasa (¢) B cMecu. CoctaB atMochepHOro Bo3ayxa u MPUPOIHOTO Tra3a. Pacuer
oObemMa JONM Ta3a B cMecu 1o ero oowemy m HaoOopot. Ilonstue o IIJIK. MaccoBas mons
BelecTBa (W) B pactBope. KoHuenTpauus. PactBoputenb U pacTBOpeHHOE BeuiecTBo. Pacuer
Macchl PaCTBOPEHHOT'O BEILIECTBA [10 MACCE pacTBOPa U MacCOBOIl 10JI€ paCTBOPEHHOI'O BEILIECTBA.
[TonsiTMe 0 YMCTOM BemIecTBE W mpuMecH. MaccoBast 1oJisi mpuMecH (W) B 00pasiie MCXOTHOTO
BemecTBa. OCHOBHOE BemlecTBO. Pacyer macchl OCHOBHOTO BELIECTBA II0 Macce BEIECTBa,
COJIEPIKaLIEro OIMPENEICHHYI0 MAaCCOBYIO JOJII0 IPUMECEH.

[IpakTuyeckne pabOTHI:
3. [IpuroToBneHue pacTBopa ¢ 3a1aHHOI MacCcOBOM J10JIel PACTBOPEHHOT'O BEIIECTBA.

HBJ’IGHI/ISI, MPOUCXOAAIUE C BEUICCTBAMMU.

CriocoObl pa3zieneHus cMecell M OuMCTKa BemlecTB. Hekoropble mpocreiire crnocoObl
pasaeneHus: CMeceil: mpocenBaHue, pa3/ieJIeHHe CMECEeH MOPOIIIKOB JKeje3a U CEpbl, OTCTaUBaHUE,
JeKaHTalus, UeHTpUu(yrupoBaHue, pasJielleHHe C TOMOIIbI JEIUTENbHOH  BOPOHKH,
¢unbTpoBanue. unpTpoBaHue B 1abopaTopun, OBITY U Ha ITpou3BoJicTBe. [loHsTHE O PUIBTpaTE.
AncopOuus. [Torstue 06 ancopOiuu u aacopOeHTax. AKTUBHPOBAHHBINA YrOJIb KaK BaKHEUIITHH
azcopOeHT. YcTpoiicTBo mpoTuBora3a. CriocoObl OUMCTKH BOJBI. JIMCTHIIIAIINS (IEPErOHKA) KaK
MpOLIECC BBIJETCHHS BEIIeCTBa W3 KUAKOM cMmecu. JIMCTUIUIMpOBaHHAs BoJa M 0o0JacTu ee
npuMmeHenus. Kpucramnuzauuss wnm BelmapuBaHue. Kpucramimsanus #  BblIapUBaHHE B
naboparopuu (KpucTayiu3aTopsl W (GapopoBble YalIKW JiS BbIIAPUBAHUA) U TPUPOJE.
[Teperonka Hedtr. Hedrenpoaykrel. dpakiinoHHas EPETOHKA KUJIKOTO BO3TyXa. XUMUYECKUE
peakiuu Kak TMpollecC MpeBpalleHHus OJHMX BEIIECTB B JApYyrue. YCIOBUS MPOTEKaHUS U
MpeKpaleHusl XuMudeckux peakiuil. ConpuKOoCHOBEHHE (KOHTAKT) BEIECTB, HarpeBaHUE.
KaranuzaTtop. Maruburop. YnpasieHue peakuusiMu ropenusi. [I[pu3Haku XUMHUUECKUX PEaKIUii:
M3MEHEHHE I1BeTa, o0pa3oBaHME OCaJKa, paCTBOPEHHUE IMOIYYEHHOTO OCajKa, BBIJCIEHUE rasa,
MOSIBJICHHE 3aIlaxa, BbIJEIEHUE WM MOTJIOIIEHUE TeTIOTHI.

JlaGopaTopHbie pabOTHI:
6.AncopOuust KyKypy3HbIMU MAJIOYKaMU MapOB MaxXy4yuX BEIECTB.
7.3y4yeHue ycTpoNCTBa 3aKUTAJIKU U TIJIAMEHH.

[IpakTrueckue pabOTHI:

4.BpIpaliBaHie KPUCTAILIOB COJIH (AOMAITHUMA SKCIIEPUMEHT).
5.04ncTKa NOBapEeHHOM COJIN.

6./3yueHue nponecca KOPpO3UHU Kejesa.

Pacckaspl 1o XUMHU.

Brigaromuecs PYCCKUC YUCHBIC-XNUMHKHU. I/ICTOpI/IH XUMHWYCCKHUX BCIICCTB (OTKpBITI/IC, MOJIYYCHHUC
n 3Ha‘-IeHI/Ie). HSy‘{eHI/IC XUMHUYCCKUX peaKHHfI.



IInanupyemble pe3yJibTaThl

JIMYHOCTHBIE Pe3yabTaThl 00YUCHHUS
Hcnonp3oBath MpHOOpPETEHHBIE 3HAHUS W YMEHUS B MPAKTUYECKOH JEATENbHOCTH U
IIOBCEITHEBHOMW KU3HM JUIA:
- 6e30macHOro OOpaIIeHus C BEIECTBAMU M MaTepUallaMu;
- 9KOJIOTUYECKH TPAaMOTHOTO TIOBEACHUS B OKpYXKAIOIIEH cpere;
-OLEHKH BIUSHUS XMMUYECKOTO 3arps3HEHHS OKPY>KAOLIeH Cpebl Ha OPTraHU3M YeJIOBEKa;
- KpUTHYECKOW OIIEHKH MH(POPMALIUH O BEIIECTBAX, HCIOIb3yEeMBIX B OBITY;
MIPUTOTOBIICHHS PACTBOPOB 33/IaHHON KOHIIEHTPAIIHH.

MeranpeaMeTHbIe pe3ynbTaThl 00ydeHUs
VYyamuecs Hay4aTcs:
- IPOBOJTUTH TIPOCTEHUIITNE HAOTIOICHUS, U3MEPECHHS, OTIBITHI,
- BBIYHCISITH MAacCOBYIO JIOJIFO XMMHYECKOTO dJIeMeHTa Mo (hopMyrne coenuHEeHHs, 0ObEeMHYIO
JIOJIIO Ta3a B CMECH, MAaCCOBYIO JIOJIIO BELIECTBA B PaCTBOPE, MACCOBYIO JIOJIIO IIPUMECEH;
- IPOBOJIUTH TPOCTEHUIITUE PACUETHI 0 XUMUICCKUM (HOpMYJIaM B YPABHCHHSIM PEaKIIN;
- COCTaBJISITh aHHOTAIUIO TEKCTA;
-OpraHN30BHIBaTh Y4eOHOE B3aMMOJACHCTBUE B Tpymme (pachpeAessTh POJIH, TOTOBAPUBATHCS
JPYT C IPYyroM U T. I1.);
- IpeABUACTh (TIPOTHO3UPOBATH) TIOCIICICTBUS KOJUICKTUBHBIX PEIICHUH;
-TIOHUMATh IPUIMHBI CBOETO HEYyCIIeXa M HaXOIUTh CIIOCOOBI BBIXO/Ia M3 3TOH CUTYAIlHH;
-B JMAJIOTe C YYUTEJIIEM YYHTHCS BBIPAOATHIBATH KPUTCPUU OIICHKU W OIPEACTATh CTEICHb
YCIEITHOCTH BBITIOJHEHHSI CBOCH pabOTHI M pabOThI BCEX, MCXOJS M3 MMEIOIINXCS KPUTCPUEB,
COBEPIICHCTBOBATh KPUTEPUHU OLICHKH U MOJIb30BATHCA UMHU B XOJ€ OI[CHKH M CAMOOLIEHKH;
-OTCTauBaTh CBOIO TOUKY 3PEHHUS, AprYMEHTHPYS €€;
-TIOATBEPKIATh Apr'yMEHTHI (haKTaMu;
-CIIyIIaTh APYTUX, NBITATbCA IPUHUMATD JPYTYIO TOUKY 3PEHUS;
- COCTaBJIATh PAcCKa3bl 00 YUCHBIX, 00 3JIEMEHTaX U BEIIECTBAX;
-OIpeNeNsaTh Ledb y4eOHOU AeATEIbHOCTH C TOMOIIBIO YYUTENS M CaMOCTOSTENIbHO, MCKATh
CpeICTBa €€ OCYIIECTBJICHUs, paldoTas MO IUIaHy, CBEPATh CBOM JACWUCTBHUS CLENIbIO U TMpU
HEO0OXO0IMMOCTH UCIIPABIIATH OLIMOKHU C IIOMOIIBIO YUYUTENS U CAMOCTOSTENBHO;
- MpeAcTaBisATh MH(POpPMALMIO B BHJE TaOJMIl, CXEM, OMOPHOTO KOHCIIEKTa, B TOM YHUCIE C
npumenennem cpeacts UKT.

[TpenmeTHbIE pe3yabTaThl O0YUYEHUS
ITo oxoHYaHUIO U3YUEHHS IPONEICBTHYECKOTO Kypca 00ydaromuecs mojry4ar BO3MOKHOCTh
MIOHUMATh:
- HHTETPUPYIOIIYIO POJIb XUMHUH B CHCTEME €CTECTBEHHBIX HAYK;
- TEXHUKY 0€30MaCHOCTH MPH padOTe B KAOMHETE XHUMUHU;
-TaKue TOHATUS KaK OKCICPUMEHT, HAOJIOJICHHE, W3MEPEHHUE, OINMCaHWE, MOJCIMPOBaHUE,
THIIOTE3a, BBIBOJ;
-Ba)KHEHIIME XUMHUYECKUE TMOHATHUSA: XUMHUYECKHH AJIEMEHT, aTOM, MOJIEKYJa, OTHOCHUTENIbHAs
aTOMHasi U MOJIEKYJIIpHasi MacChl, arperaTHOE COCTOSIHUE BEILlEeCTBA.
- MacCOBYIO JOJI0 XUMHYECKOTO 3JIEMEeHTa Mo (GopMmylie COeUHEHUs, 00bEMHYIO JIOJIO ras3a B
CMEeCH, MacCOBYIO JIOJIIO BELIECTBA B PACTBOPE, MACCOBYIO JIOJIO IIPUMECEH;
- XapaKTepu30BaTh CTPOCHHE, 00IIME (PU3NUECKIE U XUMUUECKUE CBOMCTBA MIPOCTHIX BEIIECTB;
- CII0COOBI pa3ziesieHNs cMecel U UX OUUCTKY;
-YCIIOBUS MPOTEKAHUS U MPEKpaIeHUs] XMMUYECKHX PeaKIIHii;
-IIPU3HAKU XUMHUYECKUX PeaKIuii;
- Ouorpa¢um yueHbIX-XHMHKOB;
- YUEHBIX U3YYaIOIINX XUMUUECKUE PEaKIiH;
- UCTOPHIO OTKPBITHS XUMUYECKUX JIEMEHTOB.



[Toxyuar BO3MOXKHOCTb NO3HAKOMHTBCSL:
-c 1a00paTOpPHBIM 000PYIOBAHUEM.

OOyyarommuecs Hay4aTcs:

'OGBHCHHTB OTIINYHUA (1)I/I3I/I‘I€CKI/IX SIBJICHHUI OT XUMHNYCCKHUX,

- Ha3bIBATb HCKOTOPBIC XUMHNYCCKHUEC 3JICMCHTBI U COCAUHCHU A,

- IPOBOJUTH MIPOCTEUIITNE OTIepallii ¢ 000PYJOBAHHUEM U BEIIECTBAMM;

'Ha6JIIO[[aTI) " ONMHCBIBATH YPAaBHCHUA pCaKIII/Iﬁ MCXKAY BCICCTBAMU C MOMOIIBIO €CTCCTBCHHOTI'O
(pyccKOT0 MJIM POJTHOTO) SI3bIKA U SA3bIKA XUMHH;

-XapaKTepU30BaTh CIOCOOBI pa3/ielieHHsI CMeceil, MPU3HAKH XUMUYECKUX PEaKIIuii;

-00pamarecs ¢ XUMUYECKOH MOCyI0H 1 1a00paTopHbIM 000pyI0BAHUEM;

- pacCiio3HaBaThb ONBITHBIM IIYTEM: KHCJIOPOM, yTJICKHCJII:IfI ra3, UI3BCCTKOBYIO BOAY U HECKOTOPLIC
Jpyrue BelecTBa.
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