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IMosicuuTeIBLHAS 3aIMCKA

PabGouast mporpamma kpyxka mo xumuu <«HOHBIM xuMuk» s 7,8 KJIaccOoB COCTaBieHAa B
COOTBETCTBUH C JOKYMEHTaMH:

e (enepasibHBIII KOMIOHEHT T'OCYJapCTBEHHOIO 00pa30oBaTEIbHOTO CTaHAapTa OCHOBHOIO
o01m1ero oopazoBaHusl.

e qporpamMma MpONEAEBTUYECKOro Kypca «Xumus. Bpomubeiii kype. 7 xmace»/ O. C.
I'a6puensn, U. I'. Octpoymos, A. K. Axne6unus . - M.: Ipoda, 2007r.)

e OasucHpii yueOHBIM TaH MBOY  «lllumnoBckas OOIl» 10  OCYIIECTBICHUIO
obpasoBaTenbHOU AearenbHocTy B 2015-2016 yueGHOM TOY;

e gokanbHbI akT  «llomoxkenue o paboueil mporpamme yueOHBIX MPEIMETOB, YYEOHBIX
KYPCOB, JIEKTUBHBIX KypCOB, BHEYPOUHOU JI€ATENbHOCTH, O0bEIMHEHUH TOMOIHUTEIBHOTO
o0pa3oBaHHMsl  MYHUIMNAIBHOTO OIOKETHOTO 00111e00pa30BaTeIbHOTO  YUPEKIACHHUS
«IIunnoBckass ~ ocHOBHasi o0OmeoOpa3oBaTeNnbHas IIKoJa BoOIOKOHOBCKOro — paifoHa
benropoackoit o0macTm.

O0mas xapakrepucTuka KpyKKa « FOHbII XUMHK».
XuMus - 3TO HayKa O BEILECTBAX, X CBOMCTBAX M IpeBpalleHUsX. Posib XUMHUM B KU3HU YeJIOBEKa
orpoMHa. XuMU4ecKasi IPOMBIIIJICHHOCTh PA3BUBAETCS B HACTOsIIEE BpeMs ropaszio ObIcTpee, yeM
mobas apyras, ¥ B HauOOJbIIeH CTENEHU ONpeeNseT HaydHO — TEeXHUYECKHil mporpecc.
3HaHMs, MOJIyyaeMble B IIKOJIE€ MO XMMHH, Mbl HE OYEHb YacTO MCIOJIb3YEM B IOBCEIHEBHOU
KU3HU, KOHEYHO, €CJIM MbI HE CBSI3aJIM CBOIO KU3Hb C XUMHUEN B MpodeccnoHanbHOM MiiaHe. TeM He
MEHEE, 3TOT MPEIMET MOXKET CTaTh NCTOUYHMKOM 3HAaHUN O MpoIeccax B OKPYXKAroIIeM MHpPE, TaK
KaK TOJIBKO TPU M3YyYEHUM XMMHHM MBI 3HAKOMHUMCS C COCTaBOM BEIIECTB Ha Hamed 3emiie.
bnarogaps sTromMy Mbl y3HaeM, KakuM oOpa3oM O3TH BEIIECTBAa BIHAIOT Ha IPOLECCHI
KHU3HEESITENIbHOCTU OpPraHu3Ma, /1a U B 1I€JIOM Ha caMy >KM3Hb YeJIOBEKa, YTO MOJIE3HO HaM U B
KaKuX KOJIMYECTBax M, HAKOHEL, YTO BPEIHO U 10 Kakou crteneHu. [Iporpamma kpyxka «FOHBII
XUMHUK» UMEET €CTECTBEHHOHAYYHYIO HaIlpaBI€HHOCTb, KOTOPAs SIBJISETCS BaXXHBIM HAIPABICHUEM
B Pa3BUTHUH U (POPMHUPOBAHUM Y IIKOJBHUKOB MEPBOHAYAIBHOIO IIEJIOCTHOTO MPEACTABIECHUS O
MHpE Ha OCHOBE COOOIIEHMS] UM HEKOTOPBIX XMUMHMUYECKHUX 3HaHMUA. Teopernyeckue BOMPOCHI,
BKJIFOUEHHBIE B IIPOrpaMMy, IOMOT'YT YYalllUMCS JIy4ll€ YCBOUTh TEMbI OCHOBHOI'O Kypca XMMHHU.
3HaAuUTENbHAS. YaCTh BPEMEHM OTBOAUTCS PEIICHUIO 33Jad — TJIAaBHOMY KPUTEPHIO TBOPYECKOTO
OCHOBaHUs Kypca — u MPaKTUYECKUM paboTam.
AKTYyaJIbHOCTh TporpaMMbl «lOHBI XMMHK» 3aKJIHOYAETCS B TOM, YTO B XOJ€ €€ pealu3alnuu
COBEpLICHCTBYIOTCS YMEHHUS Y4YallUXcs pellaTb pPacueTHBIE 3a/au, 3HAKOMATCS C Pa3InYHBIMU
crnoco0aMM WX pelleHUs,, YIIYONSIOTCS 3HAHMS  y4yallluXcs, BbIpabaThIBAIOTCS  yMEHUS
CaMOCTOSITENIbHO TPUMEHATh NPUOOpEeTeHHble 3HaHus. PemeHue 3agady — 3TO BaKHBIA MpPHEM,

obecrieunBaronuii 60jee TIIyOOKOE M MOJTHOE YCBOCHHE y4eOHOTO Marepuaja Mo XUMHUH. Y MEHHE



pemate 3aa4M M0 XUMHUU — OAWH M3 OCHOBHBIX KPHUTEPHEB TBOPUYECKOTO YCBOCHHS IIPEIMETa.
UYepes perieHue 3aa4 pa3InYHbIX THIIOB M YPOBHEW CIIOKHOCTH MOXKET OBITH Oojiee 3((HEeKTUBHO
OCBOCH KypC XUMHH. PemieHue 3aaad TOBBIIICHHOTO YPOBHS CIIOKHOCTH IPAKTHYECKH HE
M3y4aeTcsl B IMIKOJILHOM Kypce.

HoBu3Ha nanHoil 00pa3oBaTenbHONW MPOrpaMMBbl 3aKIIOYaeTCs, MpPEXIe BCEro, B TOM, 4YTO B
y4eOHBI TIaH TPOTrpaMMbl BKJIIOYEHBI  pa3fielibl, KOTOpPhIE HANpPaBICHBI Ha YJOBIECTBOPEHHE
MO3HABATEIBHBIX WHTEPECOB O BEIECTBAX, UX MPOU3BOACTBE M MX NMPAKTUYECKOM NPUMEHEHUU B
MIOBCE/THEBHOM KHU3HH.

ConepxaHue  NpoOrpaMMbl  OPUEHTUPOBAHO  HAa  JIOOPOBOJIBHBIC,  PA3HOBO3PACTHBIE U
OJTHOBO3pacTHbIE TpymmbeloOydatonuxcs. llpeamonaraercss TpoBeneHUE TEOPETHUECKUX U

MIPAKTHUYECKUX 3aHATUH.
PaGouas mporpamma paspaborana Ha 1 rox oOy4eHHS.

Heab:popmupoBanue y ydamuxcs TITyOOKOrO W YCTOWYMBOTO HMHTEpPEca K MHUPY BEIISCTB U
XUMHYECKHUX IMPEBPALICHUH, TPHOOpETEHNE HEOOXOUMBIX MPAKTUICCKHX YMEHHUI W HABBIKOB I10
a00OpaTOpPHON  TEXHUKE, pa3BUTHE ITO3HABATCIIBHBIX HHTEPECOB U UHTEIUICKTYyaIbHBIX
BO3MOKHOCTEH.

JocTmkenne 3ToH e 00eCeYeHo MOCPEACTBOM IMOCTABICHHBIX 3a7a4.

3agaumn.

Ooyuarwmme:

(l)OpMI/IpOBaHI/Ie HaBBIKOB U YMCHI/Iﬁ HAay4YHO- HCCIIeI0BaTEIbCKOM ACATCIIBHOCTH,

(hopMHUpOBaHHE Y yUALTUXCSl HABBIKOB 0€301MaCHOTO U TPaMOTHOTO OOpaIieHus ¢

BCIIECTBAMH;

(l)OpMI/IpOBaHI/Ie MPAKTUYCCKUX YMeHI/Iﬁ 1 HaBBIKOB pa3pa60TKI/I U BBIIIOJJHCHHUA XHUMHUYCCKOI'O

OKCIICPUMCHTA,

MMPpOAOJIKUTH PA3BUTHUC IM03HABaTEIbHOI AKTUBHOCTH, CAMOCTOATCIIBHOCTH, HACTOMYHBOCTH B

JOCTIHKCHHH 1€, KPEaTUBHBIX CTIOCOOHOCTEH yJaInxcs;
pacIIMpeHne u yriiyoJIeHHe 3HaHUW ydalnuxcs,
(dbopMUpOBaHHE MTPE3CHTAIIMOHHBIX YMEHUN 1 HaBBIKOB;

Ha IpUMCPE XUMHUYCCKOI'0 MaT€prajia Ha4aTb pa3BUTHUC y‘-IC6H01>i MOTHBAIIWMHU IIKOJIBHUKOB Ha

BBIOOD Mpodeccuu, CBA3aHHON C XUMUYECKUM IPOU3BOJICTBOM;



AaTb BO3SMOXXHOCTH y4YalllUMCS IIPOBEPUTH CBOH CIIOCOOHOCTH B

€CTeCTBEHHOOOpa30BaTebHOM 00JIacTH.

(bOpMI/IpOBaHI/Ie OCHOBHBIX MCTOJIOB PCIICHUSA HCCTAHAAPTHBIX U OJIMMIIMA/IHBIX 3a1a4 110

XUMHNHU

Pa3zBuBarmmue:

pa3sBUBAaTb BHUMAHUC, IaAMATh, JIOTHYCCKOC U IPOCTPAHCTBECHHOC BOOGpﬁ)KGHI/IH.
Pa3BUBAaTb KOHCTPYKTHBHOC MBIIIJICHUC U COO6paSI/ITeJIBHOCTB;

BocnurareanHsbie:
3aHMMATEIbHO U HEHABSI3YMBO BHEJPUTH B CO3HAHUE YUAIIUXCSI O HEOOXOAUMOCTH COXPaHEHUS

" YKPCIUICHUS CBOCTO 310POBbA U 310POBbA 6YIIYHIGFO IIOKOJICHHA.
BOCIIMTBIBATb HPABCTBCHHEC U IYXOBHOC 3JO0POBLEC

B pe3ynbrate npoxoxkaeHus IporpaMMHOT0 MaTepHana, yJaluics UMeeT npeocmasienie o:

- (¢} HpHKHaﬂHOﬁ HaIpaBJICHHOCTHU XUMHUU;
- HeO6XOI[I/IMOCTI/I COXpaHCHUA CBOCTO 310POBbA U 3A0POBbA 6yz[ymero IIOKOJICHU A,
- 0 BCHICCTBAX U UX BJIMAHUSA HAa OPpraHU3M YCJIOBCKA,

- 0 XMMHUYECKHUX Tpodeccusx.

OcHoBHBbIe MeTOABI: becena, 00bsiCHEHNE, TPOBEJICHUE XUMUYECKUX OMBITOB, YTEHHE XMMUYECKON
HAY4YHO — MONYJISIPHOM JUTEpaTyphl, MOATOTOBKA pedepaToB, CO3/IaHNE CTEH/IOB U BBIITYCK CTEHHBIX
ra3eT, BBIITOJIHEHUE SKCIIEPUMEHTAIbHBIX paboT, TBOpUecKas padoTa 1o KOHCTPYHPOBAHUIO U
MOJIEIIUPOBAHHUIO.

OcHoBHbIe (popMbI: B peanuzanum mporpaMmbl JaHHOTO KpY>KKa HEOOX0AUMO coueTaTh Oecebl
YUUTENS U BBICTYIJICHUSI KPY>KKOBIIEB, TPOBE/IEHUE BUKTOPUH, UTeHHE pedepaToB ¢ MpOBeIeHUEM
9KCIIEPUMEHTA, XUMUUYECKHE Bedepa, BAKTOPUHBI, UTPHI.

Peanuzanus nporpaMmbl OCYIIECTBIISIETCS HA OCHOBE MEXIPEIMETHBIX CBsI3€H XUMUHU, OUOJIOTHH,
(bu3uKH, SKOJIOTHH.

O:xupaemble pe3yabTaThl: B pesynbrare nocenienus kpyxka «HOHbINM XUMUK » ydaluecs
MOBBICAT CBOM YpPOBEHb TEOPETHUECKOMN U SKCIIEPUMEHTAIbHOM MOATOTOBKH, HAy4aTCs BBIOIHSTD
HECJIOKHbIE XUMUYECKHUE OIBITHI, MTOJIH30BATHCSI XUMUUYECKON MOCYA0H, peaKTHBAMH,
HarpeBaTelbHBIMH TpUOOpaMu, COOI0ATh MPaBUiIa TEXHUKH O€30MaCHOCTH MIPU TPOBEIECHUH
XMMHUYECKOT0 SKCIIEPUMEHTAa. XUMHUUECKUE 3HaHUs, CPOPMHUPOBAHHBIE HA 3aHATHUSAX KPYXKKa,

nH(pOpMalMOHHAS KYJIbTYpa YUalUXCsl, MOTYT OBITh UCIIOJIb30BAHBI UMH TSI PACKPBITUS



Pa3IMYHBIX MPOSBIECHUH CBSI3U XUMHHU C )kU3HBI0. CIIOCOOBI OMnpe/iesieHus: pe3yIbTaTUBHOCTH:

CaMOOILICHKA BOCIIUTaAHHHUKA, aKTUBHOCTb 06yan01uch;1 Ha 3aHATHAX,Y4aCTUC B OJIUMIINAlaX.

@®opMbl IOJIBEICHUS] UTOTOB Peain3alliy JOMOJHUTEIbHON 00pa30BaTeIbHONM IPOrPaMMBbI: YCTHBIE
OIIPOCHI, OTYET O MPOJIeTaHHON paboTe, pedepaTsl, COOOIIECHUS, TPE3EHTALUS, KOHKYPCHI.

Mecto kypca B ¢eaepajibHOM 0a3MCHOM Y4eOHOM IJIAHE.

[TporpamMmma XUMHYECKOTO KpyxkKa, o0bemoM 35 yacoB(l wac B Helen0) OpUEHTHPOBaHA Ha
yuamuxcsa /7,8 KIaccoB, T.e. TOrO BO3pacTa, B KOTOPOM HMHTEPEC K OKPYXKAIOIIEMYy MHUPY

0COOEHHO BEJINK, a CIeNNaIbHBIX 3HAHUH €llle He XBaTaeT.

YyeOHO-TEMAaTHYECKHUI IJIAH.

HaumenoBanue Tembl (pasaeia IlpakTnyeckue
Ne Bcero yacosn JloMmamHue ONbITHI
MPOrpaMMmbi) padoThI
1 Xwumus B eHTpe ecTecTBO3HaHMs 11 11 4
2 MaremaTuka B XUMHH 9 1
SABnenus, [IPOUCXOSIINE c
3 11 2 6
BEILIECTBAMH
4 Paccka3sbl 110 XUMUH 3
PesepBHOE Bpemst 1

Hroro 35 13 11



Conep:xkanue Kypca.

I'maBa I. Xumus B nenTpe ecrectBosHanus 114

Xumusi Kak 4Yactb ecrecTBo3HaHus. Ilpeamer xumum. XuMusi — 4YacTb €CTECTBO3HAHUS.
B3anmooTHOLIEHUsT 4YenoBeka M OKpyxaromero mupa. IIpenmer xumun. dusnueckue Tena U

BCIICCTBA.

CaoiictBa BeniecTB. [IprMeHeHne BeleCTB Ha OCHOBE UX CBOMCTB.

Hab6J.1i01eH1e 1 3KCIEPUMEHT KaK MeTOAbl U3yUeHHsl eCTeCTBO3HAHUA U XuMuu. HaGmroneHnue
KaK OCHOBHOM METOJI IO3HAHMS OKPYKAIOIIEr0 MHUpa. YCJIOBHUS TPOBEIACHUS HAOIIOICHHMS.

l'unoresa. Oxkcnepument. BoiBoa. Ctpoenue miamenu. JlabopaTopust u 000pyioBaHHeE.

MopaenupoBanue. Mogens, MoxaenupoBaHue. OcCOOEHHOCTH MOJENUPOBaHUA B Treorpaduu,
¢busuke, 6uonoruu. Monenu B 6uonoruu. Mynsbku. Mozaenu B gusuke. DnekTpodopHasi MallldHa.
'eorpaduueckre Monenu. XUMHYECKHE MOJENU: TIpPEAMETHBbIE (MOJENM aroMa, MOJIEKYI,
XUMHUYECKHUX U TIPOMBINUICHHBIX IPOU3BOJICTB), 3HAKOBBIC, UJIM CHMBOJILHBIC (CHMBOJIBI 3JICMCHTOB,

(hOpMyIIbl BEIIECTB, ypaBHEHUS PEAKIIMIA).

Xumuyeckue 3HaKU U Gopmyiabl. XUMUYECKUH 3J1eMeHT. XuMudeckue 3Haku. 1x o0o3Hnavenue,
npousHouienne. XuMmuueckue (opMyibl BemiecTB. [IpocTeie U cinoxHble BemiecTBa. WHAEKCH U

KO3(1)(1)I/II_II/I€‘HTBI. KadecTBeHHBIN M KOJIUYECTBEHHBIN COCTaB BCIICCTBA.

Xumus 1 GU3MKA. YHUBEPCAIBHBIN XapaKTep MOJO0KEHUN MOJIEKYJIIPHO-KHHETHYECKOU TEOPHUHU.
[lonsatuss «arom», «MoiyieKyna», «uoH». CTpoeHue BemecTBa. KpuCTAIIIMYECKOE COCTOSHUE
BemlecTBa. Kpucrammmueckue pemeTku TBepAbix BemiecTB. JAnddysus. bpoyHoBckoe aBHKeHHE.

BemecTBa MONEKYISIPHOTO U HEMOJIEKYJIIPHOTO CTPOEHHSL.

ArperaTHLIe cocTosiHus BemecTB. [lonsaTue 00 arperaTHOM COCTOSIHHMU BCIHICCTBA. duznueckue u

XUMHUYCCKUC SABJICHHA. Fa3006p8.3HBIC, KUJIKHUC U TBEPABIC BCIICCTBA. AMOp(I)HLIC BCIICCTBA.

Xumus u reorpadpusi. Crpoenue 3emin: sapo, MaHTHs, Kopa. JIutochepa. MuHepasibl U TOpHBIE
mopoabl. MarmMaTH4eckre M OCaJ0YHble (HEOpPraHWYeCcKHe M OpPTraHuYecKue, B TOM 4YHCIE U

TOPIOYHE) TOPOJIBI.

Xumus 1 6oJ0rusi. XuMHUYECKUNA COCTaB )KMBOW KJIETKU: HEOpraHWYecKue (Bojia 1 MUHEPaIbHbIE
CONM) W opraHuyeckue (OENKH, KUPbI, yIIeBOJbl, BUTAMHHBI) BellecTBa. buojormdeckas poib
BoAbl B kuBOW kieTke. DotocuHTe3. Xnopodumn. buonmormdeckoe 3HaueHUE KHUPOB, OEIKOB,

3(1)I/IpHI)IX Macell, YriI€BOJA0B U BUTaAMUHOB JJIs ) KU3HEACATCIIBHOCTH OPraHUu3MOB.



KavecTBenHble peaknum B xumuu. KadecTBeHHble peaknuu. Pacno3HaBaHue BEHIECTB C

IIOMOUIBI0 KAYECTBEHHBIX peakUuil. AHaIUTHUECKU curHai. OnpenensiemMoe BEIECTBO U PEAKTUB

Ha HETO.
JdemoHcTpauuu

1. Komnexkmust pasiu4HbIX NpeaMeToB Win (oTtorpaduil MpeaMeToB W3 ATIOMHHHS IS
WUTIOCTPAIK UJIEU «CBOIMCTBA — MPUMEHEHHUEN.

2. YyeOHOoe o00OopymoBaHHE, HCIIONB3yeMOE Ha Ypokax (U3UKH, OMOJIOTHH, reorpaduu u
XUMHUH.

3. DnektpodopHas MammHa B jAeiictBud. [eorpaduyeckue wmozenu (raolyc, KapTa).
buonoruueckue Moaenu (MyJIsDKA OpraHOB M CHUCTEM OpPraHOB PACTEHMI, KUBOTHBIX WU
yenoBeka). @Du3Myeckue U XUMHUYECKHE MOJENIM AaTOMOB, MOJIEKYN BEIIECTB H
KPUCTAUTHIECKUX PEIIETOK.

4. OObeMHBbIE U MIAPOCTEPKHEBBIE MOJIENIN BOJbI, YIJIEKUCIOTO U CEPHUCTOIO Ta30B, METaHa.

5. OOpa3ubl TBEPIbIX BELIECTB KPUCTALNIUYECKOTO CTPOCHHs. MOIenu KPHUCTAUIMYECKUX
PEIIETOK.

6. Bopa B Tpex arperaTHbBIX COCTOSTHUAX. KOJIEKIINSA KPUCTALTHUECKUX U aMOP(HBIX BELIECTB
Y U3JEIUHN U3 HUX.

7. Komnnekius MuHepasoB (JJa3ypuT, KOPYH]I, XaJIbKOITUPHUT, (DIFOOPUT, TAJIHT).

8. Komnekiusi ropHbeix mopon (TpaHUT, pa3nuyHble (OpMBI KalblUTa — MeEN, Mpamop,
W3BECTHSIK).

9. Komiekius Toprovnx UCKOMaeMbIX (HEPTh, KAMEHHBIN YTOJIb, CJIAHIIBI, TOP)).

IIEMOHCTpaI[I/IOHHbIe IKCIMMEPHUMEHTDBI

a &~ w0 N e

Hayunoe HaGmtoeHue u ero onucanue. M3ydenne cTpoeHus IIaMeHu.
CnupToBas SKCTpakius XJI0poduia U3 3eJIeHbIX JUCThEB PACTCHHIA.
«IlepenuBanue» yriaekUCIOro ra3a B CTakaH Ha YpaBHOBEIIEHHBIX BECAX.
KauecTBeHHas peakuys Ha KUCIOPO/I.

KauecTBeHHas peakius Ha YIJIEKUCIIBIN Ta3.

JlabGoparopHbie ONBITHI

R

PacnpocTpanenue 3amaxa 0/1€K0JIOHA, JyXOB MJIH JI€30/I0paHTa Kak mporecc auddysuu.
Habmtonenue OpoyHOBCKOTO ABMIKEHUS YACTUYEK YEPHOM TYIIH MOJT MUKPOCKOIIOM.
Juddys3us nepMaHraHata Kajaus B )KeJTaTHHE.

O6nHapyxenue >3(pUPHBIX Maces B aneIbCUHOBON KOPOUKE.



N3ydenue rpaHuTa ¢ MOMOIIBIO YBEIUYUTEIBHOTO CTEKIIA.
Ornpenenenue coaep>kanusi BOJbI B PACTCHHH.
OOHapyxeHue Maciia B CEMEHaX IOJICOTTHEUHUKA M TPEIIKOTO Opexa.

Obnapy>keHue Kpaxmaia B MIIEHUYHON MyKe.

© o N o O

B3aumoneiictBue ackopOMHOBOM KHCIOTHI ¢ uojxoM (ompeneneHue ButamuHa C B
Pa3IUYHbIX COKaX).
10. [TpoxyBaHMe BHIIBIXaEMOTO BO3/lyXa Yepe3 N3BECTKOBYIO BONY.

11. OGHapyxeHHe U3BECTKOBOW BOJBI CPEIH PA3TUUYHbBIX BEIIECTB.

IlOMﬁHIHHe OIIBITHI

W3roroBieHre MoJieel MOJICKYIT XUMHUYECKUX BEIIECTB U3 IJIACTUIIMHA.
Huddysus caxapa B BoJe.

OMBITHI C MTyCTOM 3aKPHITOH MIIACTUKOBON OYTHUIKOH.

N

OOHapy>keHue Kpaxmaia B IPOJIyKTaxX MUTaHUs; I0JI0KaxX.

IIpakTuyeckue padoThl

1. 3nakomcTBO ¢ 1abopaTopHBIM 000pyAoBaHueM. [IpaBuna TeXHUKH O€30MaCHOCTH.

2. HabGnrogenwue 3a ropsieit cBeyoid. Y CTpOICTBO U paboTa CIUPTOBKH.

T'nasa II. MaremMaTnka B XUMUM. 9 4

OTHocUTeIbHBbIC ATOMHAsI H MOJICKYJsIpHAsi Maccbl. OTHOCHUTEbHAS aTOMHAsl Macca JJIEMEHTA.
MonexkynspHas Macca. OnpezieneHne OTHOCUTEIbHON aTOMHOM Macchl XMMUYECKHUX 3JIEMEHTOB T10
tabmuue . . MenneneeBa. HaxoxaeHre OTHOCUTENBLHOM MOJIEKYJISPHOM Macchl 1o (opmyie
BELIECTBA KaK CYMMBI OTHOCHUTEIBHBIX ATOMHBIX MAacC, COCTaBISAIOIIMX BELIECTBO XUMHYECKHX

OJICMCHTOB.

MaccoBasi 10151 3JIeMEHTa B CJI0KHOM BemlecTBe. [[oHsATHE O MaccoBOHl J0j€ XUMHUYECKOIO
asieMeHTa (W) B CIIO)KHOM BEIIECTBE U ee pacueT 1o ¢opmyse BeujectBa. Haxoxaenue Ghopmysibl
BEIIECTBA I10 3HAYEHHUSM MACCOBBIX JOJE€W OOpa3yloIIMX €ro 3JeMEHTOB (IS JBYXYacOBOTO

M3y4YeHUs Kypca).

Yucroie BemecTBa U cMecH. Uuctoie BemectBa. CMmecu. I'eTeporeHHblE 1 TOMOTEHHBIE CMECH.
["azo00pa3nble (BO31yX, MPUPOIHBIA Ta3), *ujakue (HedTh), TBepAble cMecH (TOpHbBIE MOPOIbI,

KYJIMHApHbIE CMECH M CUHTETUYECKHE MOIOIINE CPE/ICTBRA).



O0bemHass goas raza B cMmecu. Omnpenenenue oObemHoW momu raza (¢p) B cmecu. Cocras
aTMoc(epHOro BO31yXa W MPHUPOAHOTro raza. Pacder o6bema 10y raza B CMECH IO €ro 00beMy U

Haobopot. [Tonsture o ITJIK.

MaccoBast 1051 BeliecTBa B pacTBope. MaccoBas nons BemlectBa (W) B pacTBOpe.
Konuentpauusa. PactBopurens U pacTBOpEHHOE BellecTBO. Pacuer macchl pacTBOPEHHOTO

BCIICCTBA IO MAacCCC paCcTBOpa U MacCOBOM J0JIe PacCTBOPCHHOT'O BCIICCTBA.

MaccoBasn H0JIA npnMeceﬁ. IlonsTne o 4yrcTOM BCIICCTBE U IIPHUMECH. MaccoBas JA0JI1 IIpuMECHU
(W) B o6pa3ue HCXOAHOI'O B€HIECTBA. OcHOBHOE BCIIICCTBO. Pacuer Maccel OCHOBHOTO BeIIECTBA I10

Macce BELIECTBa, COACPIKAILETO ONPEICIICHHYI0 MAaCCOBYIO JIOJIO IPUMECEH.

JdeMoHcTpamun

Kosuteknust pa3iMdHbBIX BUOB MpamMopa | U3JICTHI U3 HETO.
CMech peyHOro U caxapHOTo Mecka U UX pasJieieHue.
Konnekuust HehTu 1 HEPTEPOTYKTOB.

Kosuteknust OBITOBBIX CMECEH.

Jmarpamma coctaBa aTMOC(EPHOTO BO3AyXA.

JluarpaMma coctaBa pUpPOIHOTO Ta3a.

N o g~ w nh e

KOHHGKHI/IH ((MI/IHepaJ'ILI U TOPHBIC TOPOABI».

Jlomaninue onbITHI

1. H3yueHue cocTaBa HEKOTOPHIX OBITOBBIX M (PapMalleBTUUECKUX MpEnapaToB, COJAEPKALIMX

ONPEACICHHYIO JOJIIO TPUMECE.

IIpakTnyeckune padoTel

1. TlpurorosieHue pacTBopa ¢ 33JJaHHONH MacCcOBOH /10JIei pacCTBOPEHHOI'O BELIECTBA.

I'nasa I11. SIBjeHus, npoucxoasimue ¢ Bemecrsamu 11 9

Pa3nesnenue cmeceii. CriocoObl paznienenust cMmeceil u ourcTka BemecTB. HekoTopelie mpocTeiime
CIOCOOBl pa3fiefieHusl CMeceil: MpoceuBaHue, pa3/ielieHue CMecel IMOPOIIKOB JKele3a M Cephl,
OTCTaMBaHUE, JEKaHTalus, UEHTPU(PYTHPOBAHUE, pa3eleHHEe C MOMOIIbBIO ACTUTEILHON BOPOHKH,
¢unbTpoBanue. OuIbTpOBaHUE B JabopaTopuu, ObITY U Ha ipousBojcTBe. [lonstue o ¢punbTpare.
AncopOnus. [lonarue 06 amcopOumm u amcopOeHTax. AKTUBHPOBAHHBIA YTOJb KaK Ba)KHEHIITHI

agcopOeHT. YcerpolicTBo npoTtuBora3a. CriocoObl OYUCTKU BOJBI.



JuCcTHILIALMSA, WU NeperoHKa. JIucTiuiuisaius (meperoHka) Kak Mmpolecc BbIIeJICHHsI BelleCTBa U3

)KPII[KOﬁ CMCCH. I[I/ICTI/IJIJII/IPOBaHHaH BOJa 1 obactu ee NPUMCHCHUS.

KpI/ICTaHHI/ISaHI/IH HJIM BbIIIApHUBaHUC. KpI/ICTaJ'IJ'II/I?)aHI/IH U BbIIIApUBAHHUC B J'Ia60paT0pI/II/I

(xpuctamiuzatopsl U GpapdopoBble YalIKH 7S BBIMAPUBAHUS) U IPUPOJIE.

[leperonka nedru. Hedrenponykrsl. @pakunoHHas HeperoHKa KUAKOro BO3AyXa.

XumMHuYeckHe peakuuu. YCJI0BHS NPOTEKAaHWS] W INpPeKpPalleHHsl XMMHYECKHMX PpeaxKlui.
XUMHUYECKUE PEAKIIUH KaK MPOIECC NPEBPAILEHUS OJHUX BEUIECTB B ApYyrue. Y CIOBUS IPOTEKAHUS
U TpeKpalieHus XUMHYecKuX peakiuil. ConpuKOCHOBEHHE (KOHTAKT) BELIECTB, HarpeBaHue.

Karanuzatop. Marubutop. YopasieHue peakiusiMi TOpEHHsI.

IIpu3Haku XxXuMHYecKHMX peakuui. [Ipu3Haky XUMUYECKHX pEaKUUH: HW3MEHEHHUE IIBETa,
o0pa3oBaHMe OcajKka, PacTBOPEHHE IOJYYEHHOIO OCaJKa, BbIIEICHHE ra3a, MOsIBICHUE 3aIlaxa,

BBIACIICHUC WX ITOTJIOIICHUE TCIIJIOTEI.

JdemMoHcTpanuu
1. ®unstp lotra. Boponka broxnepa. YcTaHoBKa 1Sl PUIBTPOBAHUS MO/ BAKYYMOM.
2. PecnmpaTopHbIE MaCKU U MapJieBbIC TIOBS3KH.
3. TlpoTtmBora3s u ero yCTpOHCTBO.
4. Komnexuus «HedTb 1 HEPTEIPOAYKTH».

I_ICMOHCTpaHHOHHI)Ie IKCIIEPUMEHTDBI

Pazgenenue cmecu IMOPpOIIKa CECPLI U KCJIC3HBIX OITUJIOK.
Pazgenenne cmecn IMOpOoIIKa CECPhI U MECKA.

Pazgenenne cmecn BOABI U PAaCTUTCIILHOI'O Macjia ¢ IOMOIIbIO I[GJ'II/ITGJ'IBHOI\/JI BOPOHKH.

M 0D

HonyquI/Ie HHCTHHHHpOBaHHOﬁ BOJbI C IIOMOIIBIO na6opaTopH0171 YCTAHOBKH  JJI1

MEPCTrOHKU JKUIKOCTEIA.

o

Paznenenune cmecn mepMaHTaHaTa U IUXPOMATa KaJIMs CIIOCOOOM KPHCTAITH3AIIHH.

6. BsamMopelcTBHE XKeNe3HBIX OMWIOK M MOPOIITKA CePhI TIPH HarPEBaHUH.

7. TlomyuyeHue yriaeKuciaoro raza B3auMOJIEHCTBHEM MpaMopa ¢ KUCIOTON U 0OHapy>KEHHE €ro
C TOMOIIIBIO U3BECTKOBON BOJIBI.

8. Karamutudeckoe pasiokeHHe MEpOKCHaa BOIOpoJa (KaTaau3aTop — JWOKCHIl MapraHIia

(V).

9. OO6napyxeHHe pacTBOpa LIETOYU ¢ MOMOILBIO HHANKATOPA.



10. B3aumozeiictBue pacTBOpa IlepMaHraHara Kajusi M pacTBOpa AMXpomara Kaius ¢
pacTBOpOM Cynab(puTa HATPUSI.

11. B3aumoneiicTBue pacTBOpa MepMaHTraHaTa Kajusi ¢ aCKOpOMHOBOW KHCIOTOM.

12. B3auMoeiicTBHE XJIOPH/IA JKEJIE3a C JKENTOM KPOBSHON CONBIO U THAPOKCHIOM HaTpUS.

13. BzaumoneiictBue rumpokcua xxenesa (I11) ¢ pacTBopoM CONISTHON KHCIIOTHI.

JlabopaTopHbIe ONbITHI

1. Ancopbuus KyKypy3HbIMU MAJOYKaMU MapOB MaxXy4yuX BEIECTB.

2. H3ydenue ycTpOWCTBA 3a)KUTAJIKU U TUIAMEHH.

JlomaniHue ONbITHI

Pa3nenenue cmecu cyxoro MOJIOKa U PEYHOTO IECKa.

OtcranBaHKe B3BECH MOPOIIKA JJIsl YUCTKH ITOCY/IBI B BOJIEC U €€ ICKAaHTaIHS.
AzicopOrust akTHBHPOBAaHHBIM YTJIEM KPACSAIIUX BEIIECTB METCH-KOJIBI.
PactBopeHnue B Bosie Tabnetku acnupuna YIICA.

[IpuroroBneHne N3BECTKOBOM BOJBI U OIBITHI C HEM.

o ok~ w b

N3yuenue cocraa CMC.

IIpakTnyeckune padoTnl

1. BelpamuBaHue KpUCTAIUIOB COJIU (JIOMAIIHUNA SKCIIEPUMEHT).
2. OuMcTKa HOBApEHHOM COMH.

3. H3yueHue nporecca KOPPO3HUH Kelesa.

T'masa IV. Paccka3bl mo xumuu 3 4

Ydyennueckasi KoHpepeHuus. «Bpliaromuecs pycCKUe yUeHbIC-XUMUKI.

Konkype coo0mennii ywammuxcsa. «Moe 100MMOE XHMHUYECKOE BEIIECTBO» (OTKpBITHE,

MOJIy4YeHHUE U 3HAUCHHUE).

Konkypc yyeHndeckux npoekrToB. KoHKypC NOCBSIIEH N3YYEHNIO XUMUYECKUX PEAKIIUI.

®opMbI U METOAbI KOHTPOJIS.
@opMbl KOHTPOJISI: TECTUPOBAHUE, AHKETHPOBAaHUE, (DPOHTAIBHBIA OMpPOC, BOMPOC-OTBET,
JMCKYCCHsI, HaOJIIOJICHHSI, «KPYTJIbIE CTOJIBI», YCTHBIE ONpPOCHI, pedepaTsl, rnpe3eHTanun. MeToabl

KOHTPOJIA:CIIOBECHBIC, HATTIAAHBIC, IPAKTUICCKHUEC, J€CAYKTUBHBIC, pCIIPOAYKTUBHBIC.



Oxxumaemblie pe3yJibTaThbl.
B xoze ocBoeHMs Kypca ydanimecs JT0KHbI
3Hamv/noHUMaAmMyb:

e TpaBuia 0e30macHoOM pabOThl B KAOWHETE XUMUU;
e  MpaBWiIa OOpaIICHHUS C BEIIECTBAMHU, IPaBmiia paboTHI ¢ 1ab. 000pyIOBaHUEM;

e Ha3Banwme, xiaccuukanuio, CBONCTBA OCHOBHBIX KJIACCOB HEOPTAHUYECKUX COCIMHCHUUN

OCHOBHBIE XUMHUYECKIE TOHITHS.

ymembs:
® BBHIIOJHATH HECJIO0XXHBIE XUMHUYECKHUE ONBITHI, I0JIb30BAThCA XUMHUYECKON TMOCYIOMH,

peaKkTHBaMu, HarpeBaTeJbHbIMU PUOOpaMu;
® OKa3blBaThb MEpPHI IEPBOU IOMOIIH;
®  ONpeAesATh Lelb, BBIICIATh 0OBEKT UCCIEIOBAHNUS;
e HaOIIOJATh U M3YyYaTh SIBICHUS M CBOICTBA;
® ONMCHIBATh PE3YJIbTAThl HAOIIOICHU;
® YMETb COCTaBIIATh YPAaBHEHUs, XapaKTEPU3YIOLIUE CBOMCTBA BEIIECTB;;
® pelIaTh 3a/1a4U Pa3HbIX THUIIOB;
® COCTaBJIATH OTYET O paboTE;
® JIeNIaTh BBIBOJBI,

e 00CyXJaTh pe3yJIbTaThl SKCIIEPUMEHTA, Y4aCTBOBATh B INCKYCCHH, YBEPEHHO JIep:KaTh ce0st
BO BpEMsS BBICTYIUICHUS, MCIOJb30BaTh pA3JIMYHBIE CPEACTBA HAIJSAJHOCTH IIPH

BBICTYIIJICHUU
® OCYHCCTBJIATH NPOCKTHYIO ACATCIILHOCTD.

ucnojib3oeamas npuoﬁpemermble 3HAHUA U YMEHUA 6 npakmultecxoﬁ oeamenbHOCHU U
HOBCEOHEBHOUL HCUZHU TS

e Ui OOBSICHEHUS! XUMHUECKUX SIBJICHUH, IPOUCXOAALINX B IPUPOJIE U OBITY;
®  DKOJIOTMYECKU I'PAMOTHOT'O MOBE/ICHUS B OKPYXKaOILEeH cpere;

e (e30macHOro 06paH.ICHI/I$I C TOpHOYNMHA n TOKCUYHBIMHU BCIICCTBAMU,

J1a00paTOPHBIM 000PYIOBAHUEM;



e (opMupoBaHHs BBICOKOW KYJIBTYpPhl OTHOLICHUS K IPUPO/IC;

® KPUTUYECKOU OLICHKH JIOCTOBEPHOCTH XUMHUYECKON uH(popMaLuy,

HOCTYHaIOIJ_Ief/'I N3 pa3HbIX UCTOYHUKOB.



Onucanue yueOHO-MeTOANYECKOT0 M MATEPHAIBLHO-TEXHMYECKOI0 00ecreyeHusl.

HartypaJjbHble 00beKTbI

HaTypaJIBHBIe O6’beKTBI, HCIIOJIB3YCMBIC IIpU O6y‘-IeHI/II/I XUMUH, BKIIOYAIOT B CCGSI KOJUICKIINU
MHHCPAJIOB U 'OPHBIX ITOPOA, MCTAJIJIOB U CIVIABOB, MUHCPAJIbHBIX yI[O6peHPII>i.
XUMHUYECKUE PEaKTUBBI M MaTepUaIbl. X UMUYeCKas labopaTopHas ocy/a, anmnaparypa. Mojemnu
KPUCTAIUTMYECKHUX PEIIETOK anmasa, rpadurta, cepbl, pocdopa, okcuna yriepoqa(lV). fiona,

XKeie3a, M€, Maraus..

YyeOHbIe NOCOOHS HA MEYATHOH OCHOBE

B npouecce oOyueHus UCIOJB3YEM  CIEAYIOUIME  TaOJIMLBI  ITOCTOSHHOI'O
skcnoHupoBanus: «lleprnoanueckas cucremMa xumuueckux 3neMeHToB J[. . MenneneeBay,
«Tabnuia pacTBOPUMOCTH KHCIOT, OCHOBaHHI U coyeil», «INEKTPOXUMHUUYECKUN P
HaIPSKEHUN METaNIOB), TU/IAKTUYECKUE MaTEpHUAIIbI.
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