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IHosicHMTEJBLHAA 3aIIUCKA

Ha ©0a3e wnentpa «Touka pocray obOecneduBaeTcs peanu3anus o0pa30BaTENbHBIX MPOTPaMM
€CTEeCTBEHHOHAYYHOH M TEXHOJOTHMYECKOW HaNpaBIEHHOCTEH, pa3pabOTaHHBIX B COOTBETCTBUU C
TpeOOBaHUSAMHU 3aKOHOJATENbCTBA B chepe oOpazoBaHus W ¢ y4€ToM pekomeHaanwii dex e- paabHOTO
oreparopa yueOHOTO mpeameTa « XUMHUS.

Pa6ouasn nporpamMma CoCtraB/ieHa Ha OCHOBE CJICAYHOINUX JOKYMEHTOB:

@dyHIaMEHTAIBHOIO spa CoJAep KaHus o01Iero o06pa3oBaHus U B COOTBETCTBUU C
l'ocynapcTBeHHBIM cTaHAapTOM oOmiero oopa3zoBanus (mpukazMuHUCTEpPCTBAa 00pa3oBaHUs U

Hayku Poccuiickoit @enepamuu ot 17.12.2010 r. Ne 1897).

PaGounx mnporpamm. Ilpenmernas nunus yueOnukoB [I.E.Pynsutuca,

@.I'.DenpamaHa. 8-9 KJIacChl: Tocobue JUISL yuuTeIeH
obmeoOpazoBarensubx opranusanuii /H.H. I'apa. — 2 u3n., non. — Mocksa: [IpocBemnienue,

2013 r.

denepanpHoro 3akona «0O6 oOpazoBanuu B Poccuiickoit deneparun» Ne273-D3 ot 29 nekabps 2012.
[IpumepHO#l mporpaMMbl OCHOBHOTO 00mIero oOpa3oBaHMs IO XUMHUU Ansi 8-9 Kaccos,
nomnyiieHHas JlemapraMeHToM 00pa3oBaTEeNbHBIX IPOTPAMM U CTaHAPTOB 00IIET0 00pa30BaHUS

MO P®.

denepanbHOTO TEpEeYHS YYeOHHWKOB, PEKOMEHIOBAHHOTO (IOMYyIIEHHOTO0) MUHHCTEPCTBOM
oOpazoBanust u Hayku P® Kk wucnonp3oBaHHi0 B 00pa3oBaTeNbHOM IIpollecce B
o0mreobpa3zoBarenbHbIX yupexaeHusx Ha 2021-2022 yueOHbli To1.

TpeGoBanuii K pe3yiabTaTaM OCHOBHOTO 00mmero oOpa3oBaHUs, TMPEICTABICHHBIX B
(deneparTbHOM TOCYIapCTBEHHOM 00pa30BaTEIIbHOM CTaHIApTe OO0IIero oOpa3oBaHMs BTOPOTO
MOKOJICHHS. B HUX TakKe YYUTHIBAIOTCS HACH Pa3BUTHUS M (HOPMHPOBAHHUS YHUBEPCAIBHBIX
y4eOHBIX TEHCTBHI JISOCHOBHOTO 00IIIET0 00pa3oBaHus.

Meronnyecknux pPEKOMEHAAIMH MHHHCTEPCTBA mpocBemeHuss Poccuiickoit Pepepanuu 1o
«Peanu3amuu  00pa3oBaTEIBHBIX MPOTPAMM €CTECTBEHHOHAYYHOH M TEXHOJOTHYECKOU
HalpaBJIEHHOCTEH 1O XHMMHHM C HUCHOJb30BaHHEeM oOopymoBanus 1eHTpa «Touka
pocta»(yTBep KJaeHbl pacnopsokeHneM MuHucTepcTBa npocsenienus Poccuiickoit denepamnnu

oT 12 ssuBaps 2021 r.Ne P-6).

OcHoBHOl oOpazoBarenpHON Tporpammbl MBOY COIIl Ne 17 um. M.JI.Ko3sips mnoc. IllaymsiHcKOTO Ha
2021-2022 y4eOHBIN TO.

[TonoxxeHus 0 CTPyKType, MOpsaKe pa3padOTKU U YTBEPKACHUU padounx mporpamm mo GI'OC,
[Mpunoxenne Ne§ k mpukazsy MBOY COII Ne 17um. N.JI.Ko3wipst moc. [llaymsackoro ot 11
staBaps 2018 1. Ne 37,

Yye6noro mrana MBOY COII Ne 17 um. U. JI. Kossipsa noc. Hlaymstackoro Ha 2021 — 2022 yueOHBIN
TOJI.

YuebHo-MeToqUYeCKOe oDecrieyeHHe Kypca XHUMHHU OCHOBHOI 0011e00pa30BaTe/bHON IIKOJbI

1.

B w

Pymsutuc I'. E. Xumus: 8§ xiu.: yueb. ansa odmeoobpazosar. yupexaennii / I'. E. Pymsutuc, ©. T
®ensamad. — M.: [IpocBemienue.

Pymsutuc I'. E. Xumus. 9 knace. ®I'OC: yued. st o6meoOpazosar. yupexaenuit / I'. E. Pynsutuc, ©.
I'. ®enbaman. — M.: [Ipocsemenue, 2019.

XuMmust: 8 KIL: 3JIEGKTPOHHOE NPUIOKEHHE K YUEOHHKY.

XuMmust: 9 KIL.: 3JIEGKTPOHHOE NPUIOKEHHE K YUEOHHKY.

I'apa H. H. Xumus. Paboune nporpammel. [Ipenmernas nunus yueonukos I'. E. Pynsutuca, @.

I'. ®enpamana. 8—9 kmaccer / H. H. I'apa. — M.:IIpocBenienue.

Boposckux T.A. Tectbl mo xumuu. A3or u Qocdop. Yriepon u kpemHuil. Metamibl.9 kmace: K
yueOnuky I'. E. Pymutuca, ®@. I'. ®enpaman a



«Xumus. 9 xnacen. ®I'OC (x HOBoMy yuebHHKYy) — M.: M3narensctBOo «Ok3amen», 2017. — 111c. (Cepus
«Y4eOHO-METOANYECKUI KOMILIEKTY).

7.

10.
11.
12.

13.

Boposckux T.A. Tectsl mo xumuu. Krnaccudpukanus XUMHUYECKHX peakuui. XuUMUUECKUEe
peakuuu B BOAHBIX pacTtBopax. l'amorenwsl. Kucmopon um cepa. 9 knacc: k yueOnuky I'. E.
Pymsutuca, ®. I'. denbamana «Xumus. 9 xmaccy. ®PI'OC (k HOBOMy yueOHUKY) — M.:
W3natensctBo «OKk3amen», 2017. — 109 c. (Cepust «YueOHO-METOAMYECKUN KOMILIEKT ).
I'abpycesa H. M. Xumus: pabouas terpans: 8 ki./ H. U. 'abpyceBa. — M.: IIpocBenienue.

I'apa H. H. Xumus: 3anaunux ¢ «momomHukom»: 8—9 k. / H. H. I'apa, H. 1. N'abpyceBa. — M.:
IIpocsemenue.

Panmenkuit A. M. Xumus: nunaktuueckuil matepuan: 8—9 xiu. / A. M. Papgeuxunii. — M.: IIpocBemenue.
I'apa H. H. Xumus. Ypoku: 8 xi./ H. H. I'apa. — M.: IIpocBenienue.

bubnunorexa HayyHO- MOMYJSAPHBIX M3JAaHUN ISl MOTYy4YEHUS IOMOJTHUTEIbHON HHGOpManuu
o npeaMmeTy (B KabMHeTe XMMHMHM U B HIKOJIbHONOMOIHMOTEKE).

DneKTpoHHBIE 00pa3oBaTeIbHBIE PECYPCHI.

IlepedyeHb NOCTYNHBIX HCTOYHMKOB MHG(popManuu

B pasgene mpejicraBiieH CIHMCOK KHUT U CCBUIOK Ha CaiThbl, B KOTOPBIX Oosee MOAPOOHO OCBELIECHBI
pa3aMyYHbIE ACIEKThl PACCMAaTPUBAEMBIX BOIPOCOB. X MOXKHO PEKOMEHA0BATh KaK yUUTENIO0, TAK U
o0y4aeMbIM, IPOSIBUBIINM HHTEPEC K U3yUaeMOl TeMe.
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2.

1.
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19.

Bacwises B.I1., Mopo3zoBa P.I1., Kouepruna JI. A.IlpakTukyMm mo aHalIuTHYECKOW XUMHUH: Yued.
nocobue s By3oB.— M.: Xumus, 2000.— 328 c.

I'pocce 3., Baiicmantens X. Xumus yis 1r0003HaTeNbHBIX. OCHOBBI XHUMAW M 3aHUMATEIIBHBIE
onbITel.I' /IP.1974.11ep.c Hem.— JI.: Xumus, 1979.—392 c.

Heprnronen B. ©@.Mup Bonst.— JI.: Heapa, 1979.— 254 c.

Kumun [. M. O6mas xumus. [Ipaktukym L-mukpo. PykoBoactBo ans ctyneatos.— M.: MTTY,
2006.— 322c.

Hcnonp3zoBanne mudpoBsix gadopaTopuii mpu o0ydeHUH XMMHH B cpenHel Imkose/ becnamos
I1. 1.Jopodee M.B., Kunmun .M., 3umuna A.U., Opxekosckuit [I.A.— M.: BUHOM.
JlaGoparopwus 3nanui, 2014.— 229 c.

Kpucramnsl. Kpucramnoruaparsl: Meroandeckne ykazaHus K JaOOpaTOpPHBIM paboTaM.
Mudraxosa H.II., ITerpoBa T.H., Paxmarymumna U. ®.— Kazanb: KazaH. roc. TeXHOI.yH-T.,
2006.— 24 c.

Jleercon M.A.100 BOompocoB M OTBETOB MO XUMHUHU: MarepHualibl UIsl IIKOJBHBIX pedeparos,
(akyJIbTaTUBHBIX 3aHATHH W CeMHHApOB: YdeOHoe mocooue.— M.: «M3gaTensctBo ACT»:
«3narenbcTtBO Actpensy, 2002.— 347 c.

Jleencon U. A. Xumudeckue peaknuu: TemnoBoi a¢dexr, paBHOBecue, ckopocts.— M.: OO0
«znarensctBO Actpens, 2002.— 192 c.

Jlypwe 10. O. CnpaBoynuk no ananutudecko xumun.— M.: Xumus, 1971.— C.71—89.

. Hazaposa T.C., I'pabenkuii A.A., JlaBpoBa B. H. Xumu4eckuii SKCIIepuMeHT B IIKojiae.— M.:

[Ipoceemenue, 1987.—240 c.

Heoprannueckas xumus: B 3 1./ ITox pen. 0. JI.TperbsikoBa.T.1: ®u3uko-XxuMudecKue

OCHOBBI HCOPTaHUYECCKOW XUMHH: Y YeOHUK IS CTY . Bbicl. yueO. 3aBenenunit/ M. E. Tamm,

0. I. TperbsikoB.— M.: U3narennbckuii eHTp «Akagemus», 2004.—240 c.

[TerpsinoB M. B. Camoe HeoObIkHOBEHHOE BelecTBO B Mupe.— M.: Ilenaroruka, 1976.— 96 c.
Crpenbnaukosa JI. H. 13 uero Bcé caenano? Pacckasel o Bemectse.— M.: Sy3a-npecc.2011.— 208 c.
CycnennukoBa B.M, Kucenesa E. K. PykoBoJCTBO MO NpUrOTOBIEHHIO TUTPOBAHHBIX pacTBOpoB.— JI.:
Xumus, 1967.— 139 c.

®apaneit M. Ucropus ceeun: Ilep.c anrn./Ilox pen.b. B. HoBoxuioBa.— M.:

Hayka. I'nmaBHas penakuus pusnko-maTreMarndyeckonaureparypsl,1980.— 128

c., mi1.— (bubnuoreuka «KBant»)

Xomuenko I'.I1., CeBactharoBa K. 1. OkucnutenbHO-BOCCTAHOBUTENIbHBIC peakiuu.— M.:
[Ipocsemenue, 1989.— 141 c.

Ounuknoneaus mis aetein. T.17. Xumus / ['nas.pen.B. A.Bonoaun, Bex.nayd.pena.U.Jleencon.— M.:
Asanra +, 2003.— 640 c.

OptumoJl.Bona: kHura o caMom BakHOM BelecTBe B mupe: nep.c pun.—M.: Kommac I'na, 2019.— 153
c.

UYeptroB N.H., Kyxkos II. H. XuMuueckuid 3KCIEpUMEHT C MaJbIMHU KOJIUYECTBAMHU PEAKTUBOB. M.:
[Ipoceewenue, 1989.— 191 c.



20. Caiit MI'Y. Ilporpamma Kypca XUMHUU IS yHaIUXCS
8—9 kmaccoB 0011€00pa30BaTEILHON HITKOJIBI.
http://www.chem.msu.su/rus/books/2001 -
2010/eremin-chemprog.

21. Caiir ®UIIN. OTKpHITEIH OaHK 3aJaHUU JJIs
(hopMHUpOBaHMS ECTECTBEHHOHAYYHON
rpamoTHOCTH. https://fipi.ru/otkrytyy-bank-
zadaniy-dlya-otsenki-yestestvennonauchnoy-

gramotnosti

B o0yuenun xumuu 60Jb110€ 3HAUEHHE UMEET dKCIEPUMEHT. AHAIU3UPYS pe3yJIbTaThl IPOBEAEHHBIX
ONBITOB, YydJaliuecs YyOeXJarTcs B TOM, UYTO T€ WM HHBIE TEOPETUUYECKHE IpeJCTaBICHUS
COOTBETCTBYIOT WJIHM INPOTHUBOPEUYAT PEaJbHOCTU. TOJBKO OCYIIECTBIISISI XMMHUYECKMH SKCIIEpUMEHT
MOHO IPOBEPUTH JOCTOBEPHOCTh IPOTHO30B, CIACIAHHBIX Ha OCHOBaHMU Teopuu. B mpormecce
9KCIIEPUMEHTANBHON palboThl yualuecs HpHOOPETAIOT OMBIT IMO3HAHUS PEaTbHOCTH, SBISIOLIUNHCS
BAKHBIM 3TalioM (OpMHUPOBaHUSA Yy HUX YOCXkKIEHUH, KOTOPHIE, B CBOIO OYepe/lb, COCTABIAIOT OCHOBY
Hay4YHOI'0O MUPOBO33PEHHUS.
Buenpenune obopynoBanus nudpooit naboparopuu nentpa «Todka pocTa» MO3BOJUT Ka4eCTBEHHO
U3MEHHUTh TIporecc o0yueHus XuMmuH. KoiMuecTBEeHHBIE HKCIEPUMEHTHI IO3BOJIAT IOIy4aTh
JOCTOBEPHYI0 MH(POPMANMIO O MPOTEKAaHMU TEX WM HHBIX XHMHUYECKHX IMpPOIEeccax, O CBOMCTBax
BeniecTB. Ha 0CHOBE MOJTyYEeHHBIX SKCIEPUMEHTAIbHBIX JAHHBIX 00ydaeMble CMOTYT CaMOCTOSATEIHHO
7eNaTh BBIBOABI, 0000mIaTh pe3yabTaThl, BBIABIATH 3aKOHOMEPHOCTH, YTO OJHO3HA4YyHO Oyner
CIIOCOOCTBOBATH MOBBIMIEHUIO MOTUBAIIMN 00YUEHHUSI IKOJIbHUKOB.
[ wusydeHns npeamera «XHMHsS» Ha 3Talle  OCHOBHOIO
obmero oOpazoBanmsi orBoauTcs 140 dwacoB:8 kimacc —70
4acoB;
9 xkmacc —70 gacoB (68 4acoB 10 TUIAHUPOBAHHUIO).
JHannas oOpa3oBaTenbHas mporpaMma 00ecIeunBaeT YCBOCHHE YUYAIIUMUCS BaXKHEHIINX XUMUYECKHUX
3aKOHOB, TEOPHIl U MOHATUN; HOPMHUPYET NMPEACTaBICHNUE O POJIU XUMHH B OKPYKAIOIEM MUPE U KU3HU
yenoBeka. [Ipn 3TOM OCHOBHOE BHUMaHHUE YJEIAETCS CYLHHOCTH XMMHUYECKHX PEaKIUil MMETOJaM HX
OCYILECTBJICHHUS.
OaHMM U3 OCHOBHBIX MPUHLUIOB IOCTPOEHUSI HPOTPAMMBbl SBISETCS MNPUHIUIT JOCTYIHOCTH.
OKCIIEpUMEHTAIIbHBIE JAHHBIE, TOJYYEHHBIE YYAIIUMUCS MPHU BBIIOJHEHUN KOJIMYECTBEHHBIX OIBITOB,
MO3BOJISIIOT yYaIllMMCS CaMOCTOSITEIBHO JENaTh BBIBOJbI, BBIABIATH 3aKOHOMEpPHOCTH. I[loxxonsl,
3aJI0)KEHHBIE B COJEpPIKaHHE MPOTPAMMBI Kypca, CO3/alI0T HEOOXOJUMBIE YCIOBHUS IS CHCTEMHOTO
YCBOGHHUS YyYallUMHCS OCHOB HayKH, [UIsi O0O€CleYeHHs] pa3BUBAIOMIETO M BOCIHUTHIBAIOIIETO
BO3JEHCTBUSA O0yYEeHHUs Ha JIMYHOCTh ydamierocs. dopMmupyemble 3HaHUS JOJKHBI CTaTh OCHOBOM
CUCTEMBI YOeXKJeHUH IIKOJBHUKA, LEHTPAIBHBIM SIPOM €r0 HAy4YHOT'0 MUPOBO33PEHHUS.
Ha ©6aze wnentpa «Touka pocra» obOecrieunBaeTcs peajausanus o00pa30BaTENbHBIX MNPOTPAMM
€CTECTBEHHOHAYYHOM M TEXHOJOTMYECKOW HAIpaBJIEHHOCTEH, pPa3padOTaHHBIX B COOTBETCTBUU C
TpeOOBaHUSMH 3aKOHOAATENLCTBA B chepe oOpasoBaHuss u ¢ yd€roMm pekoMeHnmanmii den e- parbHOTO
oreparopa yueOHOTO nmpeamMeTa « XUMHUSD.
OOpa3oBaTenbHasi mporpaMMa IMO3BOJISIET HMHTETPUPOBATH peall3yeMble IMOIXOJbI, CTPYKTYpY H
co/iep)KaHue MpH OpraHu3aluu o0ydyeHus XMMHUHMB 8—9 Kilaccax, BHICTPOEHHOM Ha 0ase Jno0oro us
JIOCTYNHBIX Y4eOHO-MeToandeckux komriekcos (YMK).
Ucnonp3oBanue o0opynoBanus «Touka pocta» npu peanusauuu nanHoit OIl no3Bosser cozoams ycnosus:
— Ul pacIIMpEeHHs] COJEp’KaHUS IIKOJIBHOIO XMMUYECKOro 0Opa30BaHMS;
— Ul TIOBBILIEHUS MMO3HABATEIbHON aKTUBHOCTH OOYYAlOIIMXCS B €CTECTBEHHOHAay4HOH o0nacTu;
— U Pa3sBUTHUA JIMYHOCTU pPEOEHKAa B Ipolecce OOydeHUs XHMMHUHU, €ro CIIOCOOHOCTEH,
(hOopMUPOBaHUSA U YJIOBIETBOPEHUS COLMAIBHO 3HAUUMbIX HHTEPECOB U MOTPEOHOCTENH;


http://www.chem.msu.su/rus/books/2001-2010/eremin-chemprog
http://www.chem.msu.su/rus/books/2001-2010/eremin-chemprog

— Ui paboTel ¢ OJNApEHHBIMHM IIKOJbHUKAMH, OpPTaHHU3allMM HX Pa3BUTHS B pa3IMUHBIX OO0JIACTAX
00pa3oBaTenbHOM, TBOPUYECKON JEATETHHOCTH.

ean u 3agaun

— Peanuzanuss OCHOBHBIX  0OIIEOOpa30BaTENbHBIX MPOTpaMM MO  Y4YeOHBIM  IpeaMeTam
€CTECTBEHHOHAYYHOW HAaNpaBJICHHOCTH, B TOM 4YHCJIE B paMKax BHEYPOUHOH AeATEIbHOCTH
o0y4Jaronmxcs;

— BBEJCHHUE COBPEMEHHBIX CpPEACTB OOyuYeHUs M BOCIUTAHUS I M3y4YeHHS (B TOM 4HCIIE
AKCIIEPUMEHTAIBHOT0) JTUCIHHUIUIMH (MOIyJieil) eCTeCTBEHHOHAYYHOW HAaINpaBIEHHOCTH TPH
peanuzanuu OCHOBHBIX  00meoOpa3oBaTeNbHBIX  MPOTPaMM U JOMOJHUTEIHHBIX
o0mieoOpa3oBaTeNbHBIX MPOTpamMM, B TOM YHCIE Ui PACIIMPEHUs COACp)KaHUsA Y4eOHOTO
npeamera « XuMus».

— BOBJICYECHHE YUAIIUXCS B POCKTHYIO JACATEIHHOCTb.

[TpodunpHelii KOMIUIEKT o0O0OpynoBaHus mneHTpa «Touka pocra» obecrneunBaeT 3(P(EeKTUBHOE
JOCTHKEHHE 00pa30BaTENbHBIX PE3YJIbTATOB OOYYAIOIIUMUCS IO MPOrpaMMaM €CTECTBEHHOHAYYHOM
HanpaBJICHHOCTHU, BO3MOXHOCTDb yrﬂy6HéHHOI‘O HU3YyUCHUA OTACIBbHBIX NPEAMETOB, B TOM YHUCIIC I
dbopMupoBaHUs  HU300pETATENBCKOTO,  KPEATUBHOTO,  KPUTHYECKOTO  MBINIJICHUS,  Pa3BUTHUA
(GyHKIMOHAIBHON TIpaMOTHOCTH y oOOydYalolm[uxcsi, B TOM YHCJIE€ €CTECTBEHHOHAy4YHOH U
MaTeMaTHU4EeCKOM.

BKCHepI/IMeHT SBISIETCSI MCTOYHHKOM 3HAHUU U KpUTECPpUECM HX HCTUHHOCTU B HAYKCE. KOHI_IeHI_II/ISI
COBPEMEHHOTO 00pa3oBaHMUs IMOJPa3yMEBaeT, YTOB y4eOHOM HIKCIEPUMEHTE BEAYIIYIO POJIb JOJIKEH
3aHATH CAMOCTOSATEIBHBIA UCCIEN0BATENBCKUN YUCHUUYECKUU DKCIIEPUMEHT.

COBpeMeHHBIe OKCIICPUMECHTAJIbHBIC HMCCICJOBAaHUA 1O XHUMHUHU YXKE€ TpPpYyJAHO NOpPCACTaBUTH oe3
WCIIOJIb30BaHMS HE TOJBKO aHAJIOTOBBIX, HO U NH(PPOBBIX H3MEPUTENBHBIX MpubopoB. B denepansHoM
INocynapcrsennom O6pazoBarensHoM Crangapte (PI'OC) nmponucaHo, 9TO OJHUM U3 YHHBEPCATbHBIX
y4eOHBIX IeHCTBUHN, MPUOOPETAEMBIX yUAIIUMHUCS, JOJDKHO CTaTh YMEHHE

«IPOBEAEHUS ONBITOB, IPOCTHIX IKCIIEPUMEHTAIBHBIX UCCIEJOBAHMM, IPAMBIX U KOCBEHHBIX U3MEPEHU I
C MCIIOJIb30BAaHNUEM AHAJIOTOBBIX M MU(POBBIX U3MEPUTEIHHBIX TPUOOPOBY.

VY4eOHBIN HKCIIEPUMEHT 110 XUMHUH, MPOBOANMBIA HAa TPAJAUIMOHHOM 00OpYIOBaHUHU, O€3 TPUMEHEHHUS
nUQPPOBBIX JTa0OPATOPHA, HE MOXKET IMO3BOJUTH B IMOJHOW Mepe PENIUTh BCE 3aJladyd B COBPEMEHHOM
HIKoJe. DTO CBA3aHO C PAJOM IPHUYHH:

— TpaJAMIMOHHOE IIKOJbHOE OO0OpyIOBaHHWE W3-32 OrPAHHMYEHHS TEXHUUYECKHX
BO3MOXHOCTEH He M03BOJISIET IPOBOAUTH MHOT'HE
KOJINYECTBEHHBIE UCCIIEI0BAHUS;

—  JIIMTENIBHOCTh IPOBEAECHUS XMMHUYECKUX HCCIEIOBAaHMM HE BCEra COINIACyeTCsl C JIMTEIbHOCTBIO
Y4EeOHBIX 3aHITHIA,

—  BO3MOJKHOCTh NPOBEJCHUS MHOTHX HCCIICIOBAHHMI OTpaHMYMBACTCS TPEOOBAHUSMH TEXHUKHU
0e30macHOCTH | Jp.

[udpoBas nabopaTopus TMONTHOCTHIO MEHSET METOAUKY U COJEpKaHHEe HSKCIEPUMEHTaJIbHON
NEeATENbHOCTH M pellaeT BhbIlIenepeyucieHHble npooiaemsbl. [lIupokuil cnexkTp JaTYMKOB MO3BOJISIET
y4aluMcsi 3HAaKOMUTBCS € TapaMeTpaMu XMMUYECKOTO SKCIIEPUMEHTA HE TOJBbKO Ha KaU€CTBEHHOM, HO U

Ha KOJIMYeCTBEHHOM ypoBHe. L{udpoBas 1abopaTopusi Mo3BoISET BECTH JIUTENbHBIA SKCIIEPUMEHT JaXe B
OTCYTCTBHE JIKCHEPHUMEHTATOpa, a 4acTOTa UX U3MEPEHU

HEMNO/IBJIACTHA YE€JIOBEYECKOMY BOCHPHSTHIO.

B npouecce ¢opmMupoBaHUS SKCIEPUMEHTANBHBIX YMEHHH YYE€HUK OOy4aeTcsi NMpeACTaBiATh WH(POPMALUIO 00
HCCIIEJOBAHUM B YETBHIPEX BUIAX:

— B BepOaJbHOM: ONUCHIBATH SKCIIEPUMEHT, CO3JaBaTh CIOBECHYIO MOJENb JKCIIEPUMEHTA,
(UKCHpPOBAaTh BHUMAHUE HAa U3MEPSAEMbIX BEIUYHHAX, TEPMHHOJIOTHH;

— B TAaOJMYHOM: 3aMOJHATh TAaONHIbl JAaHHBIX, JIEKAIIUX B OCHOBE MOCTPOEHUS TrpaduKoB
(mpu 3TOM y yyaluxcs BO3HUKAET MEePBUYHOE MPECTABICHHE O MaclITabax BeJIMYHH);

— B rpa@u4eckoM: CTPOUTHh rpadUKH MO TAOJIMYHBIM JaHHBIM, YTO JAaET BO3MOXHOCTh
nepexoja K BBIJIBUKEHUIO THIOTE3 O XapakTepe 3aBUCUMOCTH MEXJy BelIMYMHaMU (IpHu
9TOM YUHWTENb I[OKa3blBa€T MNPEUMMYIIECTBO B BHU3yalIH3allMUd 3aBUCHUMOCTEH MEXIy
BEJIMYMHAMU, HATJISIIHOCTh U MHOTOMEPHOCTD);



— B BHJI€ MaTeMaTHYECKUX YPaBHEHMI: J1aBaTh MaTEMaTH4YE€CKOE OIMCAaHUE B3aMMOCBS3M BEJIMYUH,
MaTeMaTu4yeckoe 000OIIeHHeE.

[Tepexoa oT Ka)kJIoro 3Tama mpeacTaBieHus] HHPpOPMAMU 3aHUMAET JIOBOJIBHO OOJIBIION MPOMEXYTOK
BpeMmeHHu. B 7—8 knaccax 3TOT mpoiiecc He00X0AUM, HO B CTapIIMX KilaccaX MOKHO ObLIO OBl 3TO BpeMs
MOTPaTUTh Ha pelleHue Oojee BaXHBIX 3ajgay. B aTom miane nmudpoBbie 1abopaTopuu CyHIECTBEHHO
SKOHOMSAT Bpems. OTO BpeMs MOXHO mnorpatuth corjacho ®I'OC wa QopmupoBanue
HCCICA0OBATCIBbCKUX yMCHI/If/’I ydqamuxcs, KOTOPbIC BBIPAXKAKOTCA B CICAYIOIIUX I[CP'ICTBHSIX:

—  ompeneneHue npoOiIeMbl;

— TIOCTaHOBKa MCCIIEIOBATEIILCKON 3aauu;

- IJIAaHUPOBAHUC PCHICHUSA 3aJa41U,

—  TIOCTpPOEHUE MOJIENel;

- BBIIBUKCHHUEC THUIIOTE3,

—  DKCHepUMEHTaJIbHasl MPOBEPKa TUIIOTE3;

- AHAJIM3 JJAHHBIX 3KCICPUMECHTOB HJIA Ha6J'IIO,ZICHI/II71;

—  (opmynupoBaHUE BBIBOJIOB.



COAEP/KAHUE ITPOI'PAMMBI
8 kiace

Paznen 1. OcHOBBI IKCIIEPUMEHTAJIBHOM XUMUH (16 9)
XuUMHUs — HayKa dKCclepuMeHTallbHast. BBoaHbINM nHCTpyKTax 1o Th
Jemoncmpayuonnwtii 3kcnepumenm Ne 1.03nakomiieHue ¢ 1a00paTOPHBIM O00OPYJIOBAHHEM; MPUEMBI
Oc30macHO paboTHl C HUM.
Ilpakmuueckasn padoma Ne 1. ITpaBuna TeXHUKH 0€30M1aCHOCTH IIPU paboTe ¢ 1abopaTOPHBIM
obopynoBanuem. M3yuenue crpoeHus miaMeHu» MeTo bl MO3HAHUS B XUMUH. DKCIIEPUMEHTAIbHbIE
OCHOBBI XUMHUH
Jlabopamopnuiit oneim Nel.PaccMOTpeHHE BEUIECTB C PA3IMYHBIMU (U3UIECKUMU CBOMCTBaMU (Melb,
KeJle30, LIMHK, cepa, BOJa, XJIOPH HAaTPpUs
Jlabopamopnutit onvim Ne 2. «J]o kakoli TeMIiepaTypbl MOKHO HarpeTh BEIIECTBO?»
Jlabopamopuwtii onvtm Ne3.13yueHne CBOMCTB BEIlIECTB: HATPEBAHUE BOJIBI,
HarpeBanue okcuaa kpemuaus (1V). Jlabopamopnwiit oneim Ne 4. «3vepenne
TEeMIepaTypbl KUTICHUS BOJBI C TOMOMIBIO JaTYMKA TEMIEpPaTyphl U
TepmomeTpay [lepBoHavaibHbIe XUMUYECKUE TIOHATHSA. UUCTHIE BemlecTBa U
cmecu Jlabopamopuwiii oneim  Ne6. ViccnenoBanue pusmveckux u
XUMHYECKUX CBOWCTB NMPHUPOJHBIX BEHIECTB (M3BECTHSIIKOB).
Yuctele BemecTBa U cMecu. CriocoObl pa3fienieHusi cMecei: JeiiCTBHe MarHWTOM, OTCTauBaHHE,
(¢uIbTpOBaHME, BHIMAPUBAHUE, KPUCTALTU3ANNS, JUCTUILISAIAS.
Jlabopamopusiit oneim Ne]. Paznienenne cMecH >KENE3HbIX OMWJIOK U CEphbl C MOMOIIBIO MAarHMTA.
Jlabopamopnuiii onvim Ne8.11puroroBneHye u pasJelieHUE CMECH JKeJe3a U CEpbl, pa3feiieHUe CMeCH
He(TH U BOJIBI (paCTUTENHLHOTO Macia u Bojbl). IIpakmuueckan paboma Ne 2. OBnaneHue
HaBBIKAMH Pa3/IeJICHHUS OJJHOPOTHBIX M HEOJHOPOIHBIX CMECEH: OTCTanBaHue, GUILTPOBAHMUE,
BBINIAPUBAHNE, KPUCTAJUIM3ALNS, TUCTUIUIAIUSA (IEPETOHKA).
du3n4ecKre 1 XUMHYECKHUE SIBICHUS.
Jemoncmpayuonnwtii 3kcnepumenm Ne 2. «BplieneHne n MOIJOMEHUE TeIIa — MPU3HAK XMMHUYECKOU
peaxkumn»
Jlabopamopnuiii onvim Ne9.Ilpumepbl (QU3NYECKUX SBICHUIN: CrHOaHWE CTEKISTHHOU
TpYOKH, KUATITYCHHE BOJIBI, TUTaBlIeHUE apaduna. Jladopamopusiii onvim Nel(.IIpumepbt
XMMHUYECKUX SIBICHUW: TOpPEHUE IPEBECHHBI, B3aUMOJCHCTBHE Mpamopa C COISTHOU
KHUCIIOTOM. ATOMBI U MOJIEKYJIBI, HOHBI. BeniecTsa MOJIEKyYJISIPHOTO U HEMOJIEKYJIIPHOT O
ctpoeHus. Kpucraminuecknue pemerKku.
Hemoncmpayuonnstii onoim Ne 3.« Temneparypa ninaBieHHs BEIIECTB C
pPa3sHBIMU TUIIAMHU KPUCTAJUIMYECKUX pem€Tok» [IpocThie U ciokHbIE
BelecTBa. XUMHUUYECKUM 3JIEMEHT. XUMUUECKU 3HaK. IIpocThie BemecTna:
MeTaJIbl U HeMeTauibl. Jlabopamopnutii onvtm Ne 11. 3HaKoMCTBO ¢
oOpa3namMu MPOCTHIX BEIIECTB: METANIOB U HeMeTallIoB. Onucanue CBOWCTB.
Jlabopamopustit oneim Nel2.V13yuenue 00pa3IioB METAIOB U HEMETAIIJIOB
(cepsl, xxene3a, aTlOMUHUS, rpaduTa, Meau U J1p.).CIoKHbIe BEIIECTBA X
COCTaB M CBOWCTBA.
Jaoopamopnuuii onvim Ne 13. 3HakOMCTBO ¢ 00pa3LaMH CIIOKHBIX BEIIECTB, MUHEPAJIOB U TOPHBIX MOPOI.
Onucanue CBOUCTB.
Jemoncmpayuonnwtit 3kcnepumenm Ne 4. «PaznoxeHue BOJbI JIEKTPUUECKUM TOKOM)
Jabopamopnuiii onvim Nel4.VIcribiTaHue TBEpJOCTH BELIECTB C
nomouipto kosekuuu «lllkana tBeproctu». ®opmyisl
CJIOKHBIX BellecTB. KauecTBEHHBIN U KOJMYECTBEHHBIH COCTaB
BEIllECTBA.
Jemoncmpayuonnwtii 3kcnepumenm Ne 5. «Paznoxxenue ocHoBHOro kapoonarta meau (II) (mamaxura)»
®opmysbl CIOXKHBIX BellecTB. KauecTBEHHBIM M KOJIMYECTBEHHBIH cocTaB BelecTBa. Ha3zBanus
CJIOKHBIX BEIECTB. PeakTUBBL. DTHKETKHU. [ pynmbl XpaHEHUs peaKTUBOB. Y CIIOBUSI XpaHEHUS U
HCIIOJIb30BAHUS.



3aKOH COXPaHEHHS MacChl BELIECTB.

Hemoncmpayuonnwiii 3xcnepumenm Ne6.

«3aKOH COXPAaHEHHUs] MacChl BELIECTB

XUMHUECKHUE MTPEeBpalLeHUs. XUMUUECKUE

peaKknuu.

Jlabopamopuuwiit oneim Nel5.1lpyuzHaku NpoTeKaHUs! XUMUUECKUX PEaKLUi: HarpeBaHUE MEIHOM
IIPOBOJIOKM; B3aUMO/ICHICTBHE PAcCTBOPOB E€IKOI0 HATpa U XJIOpUAA MEAM; B3aUMOJIeHCTBUE
pPacTBOPOB YKCYCHOM KHCIOTHI U TUAPOKapOOHAaTa HATPHUSL.

XuMHu4ecKkre ypaBHeHUs. BrIoIHEHNE TPEHUPOBOYHBIX YIIPAXKHEHUU 110

COCTaBJICHHUIO YPABHEHUN XUMUYECKUX peakuui TUIlbl XMMUYECKUX peaKLui
Jlabopamopnuiii onvim Nel6.Turibl XuMUYECKUX peakuuii: pa3noxenue ruapokcuna meau (II);
B3anMoJeiicTBHE xene3a ¢ pactBopoM xiopuaa meau (II), B3aumoneiictBue oxcuaa meau (I1) ¢
pacTBOPOM COJISIHOM KUCIIOTBHI.

Ilogroroska k 'MA, BIIP.

Tecmoswtit kKonmpoaw: «OCHOBBI YKCIEPUMEHTAIBHON XUMUI.

Paznen 2. [IpakTUKYM 0 U3YYE€HHUIO Ta30B: KUCJI0POAa U Boaopoaa (3 u)

Kucnopon. Peakiuu, ucnonp3yemsle 1)1 OJydeHUsI KUCIOPOIa B 1abopaTopun
Jemoncmpayuonnwtii s3kcnepumenm Ne 7. «l[lomyyenne u cobupanue Kuciopoaa B
nabopaTopuu U 3aloIHEHHE UM Ta3oMeTpa» XUMHYEeCKHue CBOMCTBA KUCIopoaa. OKCHIBI.
Jlabopamopnuiit onvetm Nel7.«l'openue cepbl u pochopa Ha BO3AYXE U B KUCIOPOIEH
Jlabopamopustit onetm Nel8.«'openue xeneza, Meau, MArHUS Ha BO3JAYX€E U B KUCIOPOJIE»
Jlabopamopnuiit oneim Nel9. Paccmotpenue obpasno okcuaos (yriaepona (IV), Bogopona,
dbocdopa, menu, kanpius, xxene3a, kpemans).[lonroroka k 'MA, BITP

Bo3nyx u ero cocras.

Jemoncmpayuonnwtit 3kcnepumenm Ne 8. «OnpeneneHue cocraBa BO3TyXa»

Bonopon. [Momyuenue Bomopoma. Mepsl 6e3omacHocT Tipu paborte ¢

BomoponoM. IIpoBepka Ha uwucroty. ['pemyunii ra3. Jemoncmpayuonnoiii

akcnepumenm Ne 9. «Ilonydenne u coOupanue Bogopo/a B 1a00paTopuu.

OneiT KaBenauimay XuMudeckue cBocTBa Bojopoa. [Ipumenenue.

Hemoncmpayuonnstii 3xcnepumenm Ne 10.«Ilonyuenne BogopoJia peakiuen amtoMUHUS CO
cMechlo cynb(dara Menu U XJIopuaa HaTpus» Jemoncmpayuonnsiii skcnepumenm Ne
11.«3anuMarenbHbIe OMBITHI C BOJOPOJOM: JIeTarolnas OaHKa, B3PBHIBAIOLINECS ITy3bIPH, JIETAIOIIHNE
MBUIbHBIE IIAPUKH.

Tecmoswtit konmpoaw: «IIpakTUKyM 1O M3Yy4YEHHUIO ra3oB: KHCIOPOJA U BOJIOPOJA».

Paznen 3. [IpakTUKyM 10 M3y4EeHHUIO CBOICTB BOAbI U PACTBOPOB (5 1)
Bopa. Metonapl onpeneneHust cocTaBa BOABI - aHAIHM3 M CUHTES.
Jlabopamopustit onvim Ne 20.«Onpenenenue

BOJIOTIPOBOHOM U IUCTHIUIUPOBAHHOMN BOIBD)

du3nyeckre ¥ XUMUYECKUE CBOWCTBA BOJBI.

Jlabopamopustii oneim Ne21.Oxpacka MHIUKATOPOB B HEHTPANbHOU cpejie
Jaoopamopnuiii onetm Ne22.CpaBHeHue npoO BOJbI:

BOJIOTIPOBOIHOM, M3 TOPOJICKOTO OTKPBITOrO Bojgoema. Boma —
pacTBOpHTENb. PacTBOPHI.

Jlabopamopnuiii onvim Ne 23. «VI3yueHue 3aBUCUIMOCTH

pPacTBOPUMOCTH BelIeCTBa OT Temneparypbi» HacbieHHbie 1
HEHACHIIICHHBIE PACTBOPHI.

Jlabopamopnuiit oneim Ne 24. «Haonrooenue 3a pocmom Kpucmaniioe)



Jlabopamopustii onotm Ne 25, «llepecviugennutii pacmeop)

Ilpaxkmuueckaa paooma Ne 3 «Onpedenenue KOHUEHMPAUUU BeULeCE KOTOPUMEMPUYECKUM MEMO0OM NOo
KanuoépoeouHomy 2zpaguxy»

Kpucramnoruaparsl.

Jlabopamopustit onvim Ne 26.«Onpedenienue memnepamypol paziodceHus Kpucmaiiouopama,
IToaroroska x I'MA, BIIP

Tecmoegvtit konmpob: «IIpakTUKyM MO W3YUYEHUIO CBOMCTB BOJIBI U PACTBOPOBY.

Paznen 4. OcHOBBI pacueTHOM XuUMuM (2 4)

Mous — enuHHULA KOJIMYECTBA BemecTBa. MoisipHas Macca.

Boruncnenys 1o XUMUYECKUM YPABHEHUSIM. 3aKOH

ABoranpo. Mousipasiii 06beM razoB. OTHOCHUTENbHAs

IJIOTHOCTB Ia30B.

O06paboTka 3KCIIepUMEHTAIbHBIX JAHHBIX C MCHOJIb30BaHHEM IH(poBoil mabopatopun «Touka pocra».UreHue
rpaduKoB, AuarpaMm

Pazgen S. [IpakTuKyM mo M3y4YeHHIO CBOICTB BelIeCTB OCHOBHBIX KJIACCOB HEOPraHWYeCKHX COeIUHeHHit
(8 1)

Oxcuppl: Kinaccuukaus, HOMEHKIATypa, CBOWCTBA, MOJyYCHHUE, TIPUMEHEHHE.

Jlabopamopnutit onetm Ne27. HaGmioneane pacTBOPUMOCTH OKCHJIOB

ATIOMMHUS, HATPUS, KalbLUs U Meu B BoAe. Jladopamopnuiii onvim

Ne28.0Onpenenenne KUCIOTHOCTU-OCHOBHOCTH CPEbI MOJIYYEHHBIX paCTBOPOB €

MOMOIIbI0 UHANKaTopa.Jladopamopustit onetm Ne29. Tlonydenue yriekucioro

rasa M B3aMMOJIEMCTBHUE €0 C U3BECTKOBOU BOJOM.

I'unpokcumpr. OcHOBaHMS: KiacCUUKAIMSA, HOMEHKIATYpa, TOJTydeHHE.

Jlabopamopnutii onvim Ne3().B3anMoneiicTBHE OKCHIOB Kbl U hocdopa ¢ BOI0H, onpeeieHne
XapakTepa 00pa30BaBIIETOCS THAPOKCH A CTIOMOIIBIO HHANKATOPA.

Jlabopamopuwtii oneim Ne 31.«Onpenenenne pH pasnuyaubix cpen»

Ipakmuueckasa paboma Ne 4 «Onpenenenve pH pacTBOpPOB KUCIOT U IIET0UYEH)

XuMuueckue cBocTBa ocHoBaHuM. Peaknus HerdTpanuzanun. Okpacka HHIUKATOPOB B IIEJIOYHON H
HENUTpanbHOU cpenax. [I[pumeHeHne OCHOBAaHMIM.

Jlabopamopustit onetm Ne 32.«Peakius HelTpamuzanum.

Hemoncmpayuonnwiii y3kcnepumenm Ne 12.«OcnoBanus. TernoBoil 3¢eKT peakuuu TUAPOKCUAA HATPHUS C
YIJIEKUCIIBIM Ta30M»

Jlabopamopustit oneim Ne33.B3zanmoaeiicTBHE pacTBOPOB KHUCIOT CO MIETOYaAMHU.

Jlabopamopustit onvim Ne34.1lonydyeHne HEpaCTBOPUMBIX OCHOBAaHWUW M WCCIIEIOBAHHME MX

cBoiicTB (Ha mpumepe ruapokcuaa memu (I1)). AmdboTepHbIe OKCHIBI H THAPOKCHIBI.
Jlabopamopnutii onvim Ne35.11lonydeHne aMmpOTEPHBIX OCHOBAHHUI U UCCIICIOBAHUE UX

cBoiicTB (Ha mpuMmepe ruapokcua muHka (II)). Kucnorsl. Coctas. Kimaccudukarus.

Homenknarypa. Ilonyyenue Kuciaor.

XUMHAYECKUE CBOMCTBA KHCIOT

Jlabopamopusiit onvtm Ne36.B3anmonelicTBre MeTauioB (MarHus,

LMHKa, eje3a, MeIU) C pacTBOpaMu KUCIOT. Jlabopamopmuwiii

onvtm Ne37.BzaumopeiictBue okcuna meau (I1) u okcnpa nuaka

C pacTBOPOM CEpHOU KHUCIOTHL. Jlabopamopnwiit onvim No38.

B3aumopeiictBue pacTBOPOB  KHCIOT C HEPacTBOPUMBIMU

OCHOBaHHSIMHU.

Comu. Knaccudpukanus. Homenknarypa. CrocoObl MoydeHHst CONEH

Ilpakmuueckasa paooma Ne 5. «IlonyyeHre MeIHOTO KyIopocay

CaoiicTBa coneil. I'eHeTrueckas CBsA3b MEXKAY OCHOBHBIMU KJAacCaMU HEOPTaHWYECKUX COETUHEHMI
IIpakTnyeckasa padora Ne6.PenieHue skcniepuMeHTaIbHBIX 3a7au Mo Teme «lIpakTukym mo
M3YYEHHUIO CBOWCTB BEIIECTB OCHOBHBIX KJIACCOB HEOPTaHMYECKHX COEIMHEHUI»



COILEPKAHUME ITPOI'PAMMBI

9 kJiacce

Beenenue B kypc «XumMus-9» (2 1)

Beoonwiti uncmpyxkmasgic no Th. Xumus — HayKa SKCIIepUMEHTaIbHasL.

Hemoncmpayuonnwtii 3xcnepumenm Ne 1.03naxomnenue ¢ 1a60pamopHsim 000pyoosanuem; npuémul 6e30naAcHOll padomupl ¢
HuM.

BXOI[HOC TCCTUPOBAHUC IO TCOPECTUUCCKHUM H IPAKTHYCCKHNM 3HAHUAM 3a 8 knacc

Paznen 1. MHoroo0pa3ne XuMH4YeCKUX peakllMil B IKCIIEPUMEHTAJIbHOI XumMnu (44)
Knaccudukanus XMMHUYECKMX peakIui, peakluu COEJUHEHHUs, DPA3JI0KEHHUs, 3aMellleHHs, oOMeHa.
OKHCIUTEIBHO - BOCCTAHOBUTENbHBIE peakiuu. OKUCIUTENb, BOCCTAHOBUTEIb, IIPOLIECCH OKUCIEHUS,
BoccTaHOBJIeHUs. CocTaBlIeHHE YPAaBHEHHI OKUCIUTEIbHO - BOCCTAHOBUTEIbHBIX PEAKIIUI C OMOIIBIO
MeTOJa 3JIEKTPOHHOI0 OajnaHca.

TernoBeie 3PPEKTH XUMUYECKUX peakiui. DK30TepMUYECKUE U HHAOTEPMUUYECKUE PEAKIUH.
Tepmoxumuueckue ypaBHEeHUA. CKOPOCTh XUMUUYECKUX peakuuil. PakToOpsl, BIUSIOINAE HA
CKOPOCTh XMMHUYECKUX peakiuil. [leppoHavanbHBIEIPEACTABICHHS O KaTaln3e.
Lemoncmpayuu./lemoncmpayus onvimoe, 6bIACHAUWUX 3A6UCUMOCHIL CKOPOCU

XUMUYECKUX peakyuu om paziudnvlx gakmopos. Tabauyer « Obpamumvle peakyuuy,

«Xumuueckoe pagnosecuey, « CKopocmv XuMu4eckol peaKyuuy.

Pacuemnvle 3a0auu. Pacuemvl no mepmoxumudeckum ypasHeHUsM.

Ilpakmuueckasa paboma Nel. U3zyuenue enuaHuA ycioeuii nPO6eOeHUs XUMUYECKOU PeaKuyuu Ha eé
CKOpocmb.

Ob6parumble peakuuu. IToHATHE O XMMHYECKOM paBHOBECHH.

XUMHUYECKHe PeakInu, UIynue B BOJHBIX pacTBOpaxX. DIEKTPOIUTH U HEIIIEKTPOJIUTHI. OHBI.
Karnons! u annonsl. ['uapatHas Teopust pacTBOpOB. DIEKTPOJIUTHIECKAS AUCCOLMANNS KHCIIOT,
OCHOBaHMi, coseil. Crnabble U CUIIbHBIE 3JEKTPONHUTHL. CTeneHb Aucconuanuy. Peakiiuu HOHHOTO
oOmeHa. Y cIIoBUS MPOTEKaHUS peakiuii oOMeHa 10 KOHIa. X UMHYECKHE CBOHCTBA OCHOBHBIX KJIACCOB
HEOPTraHWYECKUX COCTMHEHUN B CBETE MPEICTABICHHUI 003JIEKTPOIUTHIECKON JUCCONHAIINT U
OKHUCIIMTEIIBHO — BOCCTAHOBHUTENbHBIX PEAKIUAX.

[TonsTre o ruapoIH3e comei.

Pacuémul no ypasnenuam xum. peakyuii, eciu 00HO U3 8eujecmes 0ano 8 usdvimre.

Hemoncmpayuu. Hcnvimanue pacmeopoe éewjecme Ha 31eKmpudeckyio npogooumMocms.

Heuosicenue uonoe 6 asnexmpuueckom none. Jlabopamopmusie onvimsi. Peakyuu oobmena medxncoy
pacmeopamiu 3NeKmpoIumos.

Ilpakmuueckasn paboma Ne2. Pewenue yxkcnepumenmanvhulx 3aoau no meme «Ceoiicmea Kuciom,
OCHOBAHUIL U coNell KAK JJ1eKMPOIUmO06).

Pa3nen 2. [IpakTHKYM M0 M3Y4YeHHIO CBOMCTB MPOCTHIX BENIECTB: HEMETAJIOB M METAJLJIOB, X
coenuHenuii (20 u)

Hemeramnpl. T"aorensl. [lonoxeHne B MEPUOAMUYECKON CHCTEME XUMHUYECKHX JJIEMEHTOB, CTPOCHHE UX aTOMOB.
Haxoxnenue B mpupoe.



dusnyeckrue M XUMHUYECKHE CBOICTBa rajsoreHoB. [lomyueHue W TNpUMEHEHHE TajloreHoB. XJIOp.
dusznyecknue M XUMHUYECKHE CBoMcTBa xiiopa. [Ipumenenue xmopa. XiopoBojopona. duszmyeckue
cpoiicTBa. [lomyuenue. CoinstHass kucinoTa W ee coiu. KauecTBeHHas peakuus Ha XJIOpPUL — HOHBI.
Pacno3naBanue xj10pua0B, OpOMUIOB, HOJIUIOB.

Jemoncmpayuu.  Qusuyeckue  CB0UCMBA  2ATI02EHO8.

Ionyuenue xn0po6odopooa u pacmeopenue e2o 6 6ooe.

Jlabopamopnvie  onvimuvl.  Pacnosnasanue  consnou

KUCIOMbL, XI0PUO08, OPOMUA08, UOOUO08 U U00A.

Hpakmuueckasa padoma Ne 3. Ilonyuenue conanoii Kucaomaot u uzyuenue eé ceoucme.

Kucnopon u cepa. [lonoxenue B nepuoInyecKkoil cucreMe XMMHUYECKUX 3JIEMEHTOB, CTPOEHUE UX aTOMOB.
Cepa. Amuotponus cepbl. dusnueck ue 1 xumudeckue cpoiictsa. Haxoxnenue B npupone. I[lpumenenune
ceprl. CepoBonopon. CepoBogopoHast KUCIOTa U ee coiu. KauecTBeHHas peakius Ha CyJab(QuI- HOHBIL.
Oxkcup cepst (IV).

CepHas kuciora. XUMHYECKHE CBOMCTBAa pa30aBIeHHOW M KOHIEHTPUPOBAHHOW CEPHOM KHUCIOTHI.
KauecTtBenHas peakuus Ha cyiab(dar- MOHBI. XHMHMUYECKHE PEaKIUH, JIeXkKAIIMe B OCHOBE IMOJIYYEHHUS
CEpPHON KHCIJIOTHI B IPOMBIIIIEHHOCTH. [IpiMeHeHne cepHON KUCIOTHI.

Hemoncmpayuu. Annomponusi Kuciopooa u cepvl. 3HAKOMCMBO ¢

obpaszyamu npupooHsvix cyib@huoos, cyibgamos. Jlabopamophule

onvimsl. Pacnosunasanue cynoguo-, cyrvgpum- u cyrvpam-uonos

6 pacmeope

Ipakmuueckas paboma. Pewenue sxcnepumenmanvuuix 3adau no meme «Kuciopoo u cepay.

Aszot u pocdop. [TonokeHUe B MEPUOTUICCKON CUCTEME XUMHUYESCKUX PJIEMEHTOB, CTPOCHUE UX ATOMOB.
A30T, QpuznYeckne U XMMHUYECKHE CBOWCTBA, MOJydYeHHEe W NpuMeHeHne. KpyroBopor a3ora B mpHpoje.
Ammvuak. dusndeckue M XMMHYECKHE CBOICTBa, TMOMydeHHe, npuMeHenne. Conu amMM OHHSA. A30THas
KHUCIIOTa U ee cBOMCcTBA. OKMCIUTENbHBIE CBOWCTBA a30THOM KUCIOTHL. [lomyueHre a30THOW KUCIOTHI B
naboparopur. XHWMHUYECKHE pEaKIMH, JIe)KAllue B OCHOBE TMOJNyYeHUs a30THOH KHCIOTHI B
npoMbiieHHOCTH. [Ipumenenne. Conu. A30THBIE YIOOPCHHS.

docthop. Ammorporust. Pusndeckne n xuMmudeckue cpoiictsa. Oxcua pocdopa (V).

dochopHas kucnora, ee conu u ynoopenus. Jemoncmpayuu. [lonyuenue ammuara u e2o

pacmeopenue 6 600e. O3HaKoOMIeHUe ¢ 00paA3yamMu RPUPOOHBIX HUMPAmMos, hocpamos.
Jlabopamopnvie onvimel. Bzaumooeticmeue coneti ammonus co wenrouamu. O3HakomieHue

¢ azommuvimu u Qocgopuvimu yoobpenuamu. Ilpakmuueckan paboma Nes. Ilonyuenue

amMMuaKa u uzy4eHue e2o CeoicCmea.

Pewenue 3a0au na onpedenenue maccogoii (00EMHOU) 00U 8bIX00A NPOOYKMA PeaKyu Om meopemuiecki
B03MOICHO2O.

Yrinepon u kpemHuil. llomoxkeHne B MNEPUOAUYECKON CHCTEME, CTPOEHHE aTOMOB. YTJIEpO/.
Annorponus. ®U3NYECKHE B XMMUYECKUE CBOMCTBA yriepoaa. AacopOuus. YTapHbIi ra3. Y TIeKHCIbIH

ra3. YrojibHast KUCJIOTa U ee conn. KauecTBeHHas peakius Ha KapOoHaT — noHbl. KpyroBoport B npupoe.
Kpemuuii. Oxcnn

kpemuus (IV).

Kpemuuesas kucinora u

ee conu.CrexJo.

IlemenrT.

Hemoncmpayuu. Kpucmaniuueckue pewemku aimasza u epagpuma. 3Hakomcmeo ¢ oo6pazyamu npupooOHbvix
Kkapbonamos u cunukamos. O3naKomienue cpa3iuynbimu euoamu monausa. O3HaKomieHue ¢ UOAMU CIMEKIA.
Jlabopamopnvie onvimul. O3HAKOMIIEHUE CO CEOUCMBAMU U 83AUMONPEEPAWEHUAMU KAPOOHAMO8 U
euopokapbonamos. Kauecmeennvie peakyuu na kapboHam- u CUIUKAM-UOHDYL.

Ilpakmuueckasn pavoma Neb. Ilonyuenue oxcuoa yznepooa (IV) u uzyuenue ezo ceoiicme. Pacnoznasanue
KapooHamos.



Pewenue 3a0au na ewviuucienue maccovl uiu 06véma npooOyKma peaxyuu no uU38ecmHou macce uiu
00bEMY UCXO0H020 8ewecmed, Co0epiHCaujeconpumec.

Merannel. IlonoxeHue B IEPUOJIUUYECKOUN CHUCTEME, CTPOCHUE aTOMOB. MeTanianueckas
cBA3b. Du3nueckue cBOMCTBA. P akTHBHOCTH MeTal1oB.cBOMcTBa MeTaiioB. O61mue cnocoosl
nosyyenus. CrijiaBbl METaJLIOB.
lenounsle Metaysl. IlonoxkeHue B NEPUOAMYECKOW CUCTEME, CTpOeHHE aToMOB. dusuueckue u
xumuyeckue coiictBa. Ilpumenenue. Haxoxaenue B mpupoie.
[IlenouHo3emenbHble MeTaLIbl. [looKeHHE B NMEpUOAMYECKON CHCTEME, CTpOeHUE aTOMOB. DU3HYECKHE U
xuMmuueckue cpoiictBa. [Ipumenenue.Haxoxnenue B npupone. Maruuil U Kajubluil , UX BaXXHEHIIHE
coenuHeHus. JKecTKOCTh BOJbI U CIIOCOOBI €€ YCTpaHEHUs.
Amromunuii. [lonoxenue B NIEPUOJMYECKON CHUCTEME, CTpoeHHe aToMoB. dusuueckue u
XUMHUYECKHE CBOMCTBA. [Ipumenenne. Haxoxnenune Bupupone. AMGOTEpHOCTh OKCUAA U
TUJIPOKCHU /1A ATFOMUHMUS.
Kenezo. [lonoxeHune B nepuoAMIECKON cUCTEME, CTPOeHUE aTOMOB. Du3nyecKkue U XMMUYECKHUEe CBOMCTBA.
IIpumenenue. Haxoxnenue B npupoje. Baxxneimue coeIMHEHUS )Kele3a: OKCUIbL, THIPOKCHABI U COJIH
xenesa (I1) u xenesa (I11). KauectBennas peakuusi Ha HOHBI.
Hemoncmpayuu. 3nakomcmeo ¢ obpazyamu 6adcHeluux coneti Hampus, Kaius, NpupoOHbIX COeOUHEeHUll
Kanbyus, pyoamu dceneszd, COeOUHEeHUAMU ANOMUHUA. B3aumoodelicmeue wenounvix, weiouHo3emenbHblx
Memannos u anoMurus ¢ 600ou. Cocueanue dxcene3a 6 KUCIOPOOe U XJope.
Jlabopamopuvie onvimsi. Ilonyuenue 2u0pokcuoa antoMuHus U 3auMooelicmeaue e2o ¢ KUCIomamu u
wenouamu. Ilonyuenue euopoxcuoos scenesa(ll) u

(IIl) u s3aumooelicmeue ux ¢ KUCIOMAMU U WEOYAMU.
Ilpakmuueckaa paboma Ne7. Peuwenue 3kcnepumenmanvHolx 3a0ay no meme «Memannwvt u ux
COEOUHEHUA).
TecTOBBIII KOHTPOJIb.

Paznen 3. OcCHOBBI ONBITHO-)KCIIEPUMEHTAJNBHON U NMPOEKTHOHN jAesTeabHOCTH (6 4)

Texauka 0€30MacCHOCTH MPU BBHIIOJHEHUH CAMOCTOSTENBHBIX OMNBITOB M HKCIHEPUMEHTOB B JIOMAIIHUX YCIOBHUSX
M C UCTOJBb30BaHUEM O0OPYIOBAHUS XMMUUYECKOU 1a00paTopuu.

IIpakTuyeckas padora Ne§. OOpamnieHne co cTekiioM (crudaHue CTEKITHHOW TPYOKH, H3TOTOBIICHHUE:
MUTNETKH; KAMWLIPOB; MPOCTEHIINX Y3JI0B;IPOCTEHIINX MPUOOPOB)

XVMWYECKUN aHAJIA3: Ka4eCTBEHHBIA W KOJIMYECTBEHHBIN

TeopeTnueckrie OCHOBBI OITBITHO-

SKCIEPUMEHTAIBHON U MTPOEKTHOU

JeaTeNbHOCTU. BEIOOp TeMBbI

npoekTta. [ImanupoBanue

NeSITEIIbHOCTH.

[MoaroroBka mpoekra. COop MHPOPMAIUK O JTAaHHON TeMe.

MopenupoBaHue MPOEKTHOHN NesATeTbHOCTH. BhinonHenue

y4eOHBIX TPOEKTOB, ONMBITHO-3KCIEPUMEHTAIBHBIX PalboT.

IIpakTHyeckue padboThl



INIJIAHUPYEMBIE PE3YJIbTATbBI OCBOEHUA ITPOI'PAMMUbI

Jluunocmmuoie pe3ynomamol
Obyyaowuiicss nOaYHUm 803MONCHOCHb 051 (POPMUPOBAHUSL CLeOVIOWUX AuyHoCmHblX YV]I:
— OmpeelieHne MOTHBAIMKM H3Y4YeHHs y4yeOHOTro Marepuana;
— OIEHMBaHHE yCBAaMBAeMOIo y4yeOHOTo MaTepuaya, UCXOJsl U3 COLMAIbHBIX U JTMYHOCTHBIX
LICHHOCTEM;
— TIOBBIIIEHHE CBOETO 00pa30BaTENILHOTO YPOBHS M YPOBHSI TOTOBHOCTH K
M3YYEHHIO OCHOBHBIX MCTOPHUYECKUX COOBITHI, CBS3aHHBIX C PA3BUTHEM XUMHUU U
o01mecTBa;
— 3HaAHHE MPaBWJI MOBEACHUSA B YPE3BBIUANHBIX CUTYAIMSX;
— OILICHUMBAaHME COLIMAIbHONW 3HAUNMOCTHU IIpodeccuil, CBA3aHHBIX C XUMHEH;
— BJIQJICHWE TpaBWJIaMU 0€30MacHOro oOpaleHusi ¢ XMMUYECKUMH BEIIeCTBAaMU U 000pyJI0BaHUEM,
MPOSIBIIEHUE JKOJOTHYECKON KYJIbTYPHI.

Memanpeomemnvie pe3ynomamal
Pecynamusnvie
Obyuarowuiicss NOIYUUM BO3MONCHOCMb 01 (POPMUPOBAHUS Credyiouux pe2yiamueuvix YVJI:
— IIeJIeTIoJIaraHue, BKIF0Yasi MOCTAHOBKY HOBBIX IIeJIei, mpeoOpa3oBaHNe MPAKTUUECKOH 3a/1aun
B MO3HABATEIBHYIO, CAMOCTOSITEIbHBINA aHAN3 yCIOBHI JOCTHIKEHHS I[€M Ha OCHOBE y4&Ta
BBIJICJICHHBIX YUUTEIEM OPUCHTHUPOB JEUCTBUS B HOBOM y4eOHOM Martepualie; TiaHupOBaHNE
MYTH NOCTHXEHUS 1EIEH;

— YCTaHaBJICHUC LCJICBBIX IMPUOPUTETOB, BBIJACIICHUC AJIbTCPHATUBHBIX CHOCO6OB JOOCTHXKCHHUS 1CIIN U
BBIOOp Hamboiiee 3(PpPeKTHBHOTO Croco0a;

— YMEHHE CaMOCTOSTEIBHO KOHTPOJIUPOBATH CBOE BpeMs M YIPABIATH UM,

— yYMEHHE NPUHUMATh PEIICHHs B MPOOJIEMHON CHUTYallWH;

— TIOCTaHOBKa YYeOHBIX 3aja4, COCTaBJICHHE IUIAaHA M IIOCIEeIOBATEIHbHOCTH JECHCTBHIA;

— opraHuzanus pabodyero Mecra NMPH BBHIIOJIHEHHH XHMHUYECKOTO 3KCIIEPUMEHTA;

— TIPOTHO3MPOBaHHE PE3yJIbTaTOB OOYYEHHs, OLICHHMBAaHHE YCBOCHHOT'O MaTepHaia, OICHKa
KauyecTBa M YPOBHs IMONYYCHHBIX 3HAHUI, KOPPEKLUs IIJIaHa U Crloco0a NEeHCTBUS IPH
HEO0OXOAMMOCTH.

llosnasamenvhobie
Obyyarowuiicsi NOIYYUM BO3MONACHOCMb OISl (POPMUPOBAHUsL CedVIOWuUX nosnasamenvhvlx YV/I:
— TIOWCK W BBIJeNIeHHe WHPOpMAaLNY;
—  aHaJIW3 yCIOBHU M TpeOOBaHMIA 3a/auu, BHIOODP, COMOCTABICHHE U OOOCHOBAaHHE CIIOCO0A pelIeHHS
3aJa4u;
—  BbIOOp Hambosiee FPPEKTUBHBIX CIIOCOOOB PELICHHUS 33/1a4d B 3aBUCUMOCTH OT KOHKPETHBIX YCIIOBHIA;
—  BBLIBIKCHHE M OOOCHOBaHHE THUIOTE3bI, BHIOOP criocoba e€ MpOBEpKH;
—  CaMOCTOSITEJIbHOE CO3/IaHUE AITOPUTMA JeATEIbHOCTU IPU PEIIEHUH MPOOIEM TBOPUYECKOTO U
MIOMCKOBOT'O XapaKkTepa;




—  yYMEHHs XapaKTEepHU30BaTh BELIECTBA I10 COCTABY, CTPOEHHIO U CBONMCTBAM;
—  OIKCBHIBaHHE CBOMCTB: TBEPIBIX, )KUJKUX, Fa3000pa3HBIX BEIIECTB, BBIIEICHUE UX CYIIECTBEHHBIX
MIPU3HAKOB;

—  u300paskeHue COCTaBa MPOCTEHIINX BEIIECTB C MOMOIIBI0 XUMHUYECKUX (HOPMYN M CYIIHOCTH
XUMHUYECKUX PEAKLUHUM C MOMOIUBI0 XMMUYECKUX YPaBHEHUU;

—  mpoBeAeHUE HAOIIOICHU, OMMCAHNE TIPU3HAKOB U YCIOBHUM TEUCHUS XMMUYECKHX pPEaKLIU,
BBITIOJTHEHHE XMMHYECKOTO SKCIIEPHUMEHTa, BBHIBOJAbIHA OCHOBE aHalN3a HaOII0AeHUN 3a
SKCIEPUMEHTOM, pPElIeHUE 3a7a4, MOJyYeHue XUMIUYeCKOH HH(POPMALMH U3 PA3IHIHBIX
HCTOYHUKOB;

—  yMEHHUE OPraHHU30BbIBATh HCCIEJOBAHUE C IIEJIbIO MPOBEPKHU TUIIOTE3;
—  YMEHHE JIeNaTh YMO3aKIIOYeHHs (MHAYKTUBHOE M TI0 aHAJIOTHH) U BBIBOJBI;

—  yMeHue 0ObEKTHBHO OIICHMBATh MH(OPMAIIMIO O BEIIECTBAX U XUMUYECKHX MPOIeccax,
KPUTHUYECKHA OTHOCUTHCS K TICEBIOHAYYHOUHH(POPMAIIHH.

Kommynuxamusnvie
Obyuarowuiica nOIYUUM B03MONCHOCHL OJisl (POPMUPOBAHUS CIeOVIOWUX KOMMYHUKamugHvlx YV

— MOJIHOE ¥ TOYHOE BBIPAXKEHHE CBOUX MBICIIEH B COOTBETCTBUH C 33a4aMH U yCIOBUSIMHU
KOMMYHUKAIUH;

—  JIEKBAaTHOE HCIIOJIb30BAaHHE PEUEBBIX CPEICTB JJIS YUACTHUS B TUCKYCCHH U apryMEHTAIH
CBOEH MO3UIINH, YMEHHUE MTPEICTABIATh KOHKPETHOE CO/IEPKaHUE C COOOIICHUEM €ro B
NMUCHbMEHHOW M YCTHOH (hopme, ompeneneHne crocoOOB B3aUMOJCHCTBUS, COTPYIHUYECTBO B
MOKCKE U cOope HHPOPMAIIHH;

— ompeneneHue cnoco00B B3aUMOJCHCTBH, COTPYITHUUECTBO B ITOMCKE U cOope
nH(popmanuu, ygacTue B AMAIOTE, MJIAHUPOBAHNE OOIINX CIIOCOO0B PabOTHI, MPOSIBICHHE
YBaXHUTEJIBHOIO OTHOLIEHUS K IPYI'MM YYal[UMCS; ONMCAHHE COJECPIKAHMS BBITOIHIEMbIX
JNEUCTBUM C LIENbI0 OPUEHTUPOBKY B MPEAMETHO- IPAKTUYECKOMN 1EATEINbHOCTH; YMEHUS
YUHUTBHIBATh PA3HbIE MHEHUS U CTPEMUTHCS K KOOPIAMHAIIMY PA3IUYHbIX TO3UIMHI B
COTPYIHHUYECTBE;

— (opmynHpoBaTh COOCTBEHHOE MHEHHUE U TIO3UIINIO, apT'yMEHTHPOBATh M KOOPAMHUPOBATH €&

C MO3UIMSIMU TAapTHEPOB B COTPYAHUYECTBE MPUBBIPAOOTKE OOIIEro penIeHus B
COBMECTHOM JeSATECIBbHOCTH,

— OCYILECTBIATh B3aMMHBIM KOHTPOJIb U OKa3blBaTh B COTPYAHUYECTBE HEOOXOAMMYIO B3aMMOIIOMOIIb;

— IUTaHUPOBaTh OOIMIKE CIIOCOOBI PadOTHI; OCYIIECTBISATH KOHTPOJb, KOPPEKIHIO, OLCHKY ACHCTBHI
napTHépa, yMeTh yOekIaTh;

— HCIOJNIB30BATh aJIEKBATHBIC SI3bIKOBBIE CPEACTBA JJII OTOOpAKEHUsSI CBOUX UYBCTB, MBICIIEH,
MOTHBOB U MOTPEeOHOCTEN; 0TOOpakaTh B peur (OMHCaHKHe, OOBSICHEHNE) COAepiKaHne
COBEpIIAEMBIX JICWCTBUH, KaKk B (JOpME TPOMKOI COLMATM3UPOBAHHON pEYH, TaK U B (Gopme
BHYTpPEHHEH peuu;

— pa3BHBaThb KOMMYHUKAaTUBHYI KOMIIETEHIIMIO, HCIIOJIb3Ysl CPEIACTBA YCTHOW M MHCbMEHHOMN
KOMMYHHKAIIUU TPH paboTe ¢ TEKCTaMH Y4eOHHMKA M TOTIOJHUTEIbHOH JIUTepaTypou,
CIPaBOYHBIMHU TAOJIHUIIAMHU, MPOSABIATH TOTOBHOCTh K YBaXXEHUIO HHOW TOYKH 3pEHUS IPU
00CyXJICHHH Pe3yJIbTaTOB BHIMIOJHEHHON PabOTHI.

Ilpeomemmnvie pezynvmamot
Obyuarowuiica Hay4yumcsi:
— TpPUMEHSTh OCHOBHBIC METOJbI MMO3HAHMS: HAONIOJCHHE, U3MEPEHHUE, SKCICPUMEHT;

— OIMCHIBATh CBOMCTBA TBép,Z[LIX, KHUIOKHX, 1"3.3006p213HI>IX BCIICCTB, BBIACIIAA HX CYHICCTBCHHBLIC
MPU3HAKH,

— PacCKpbIBaTb CMBICJI 3aKOHa COXPaHCHHUA MACChl BCUICCTB, aTOMHO-MOHeKYHﬂpHOﬁ TCOpUH;



pasznuyaTh XUMHYECKUE U (PU3NYECKHE SIBJICHHUS,

Ha3bIBaTh IPU3HAKHU M YCIOBUS MPOTEKAHMS XUMHYECKUX PEaKIIHIA;

cobnrogaTh mpaBuiia 6e30macHoil paboTsl IPU MPOBEACHUU ONIBITOB;

MOJIb30BAThCS 1A00PaTOPHBIM 000PYIOBAaHUEM U TTOCYI0H;

noJiy4aTh, COOMpaTh ra3000pa3HbIe BEIIeCTBA U PACIIO3HABATh MX; XapaKTePU30BaTh
du3MYeCKHuEe ¥ XUMUYECKHE CBOWCTBA OCHOBHBIX KJIACCOBHEOPTAHMYECKUX COCTUHEHUH,
MPOBOJIUTD OMBITHI, MOJTBEPKIAIOINE XHMUYSCKHAE CBOMCTBA U3YyUCHHBIX KJIACCOB
HEOPraHUYECKHX BEUIECTB;

PacCKpBIBATh CMBICJ TOHATHUSI «PACTBOP», BEIYHCISITH MACCOBYIO JIOJIFO PACTBOPEHHOTO
BEUIECTBA B pacTBOPE, TOTOBUTH PACTBOPHI CONPENENEHHON MaCCOBOU Joyiel pacTBOPEHHOTO
BCIECTBA;

XapaKTepH30BaTh 3aBHCHUMOCTbh (PU3HUYECKUX CBOMCTB BELIECCTB OT THIA KPUCTALIUYECKON
pEHIETKH, OMPEAesATh BUJ XMMHUYCCKON CBSI3M BHEOPTraHUYECKHUX COCTUHEHUSX;
pPacKpbIBaTh OCHOBHBIC MOJIOKEHHUSI TEOPUHU IJICKTPOJUTUUECKON TUCCOLUAIIMH, COCTABIISATh
YpPaBHEHUS 3JIEKTPOJIUTHYECKON JUCCOIMALIMUKUCIIOT, 1IeJIoYel, colel U peakuil HOHHOTO
oOMeHa;

PacKpbIBaTh CYNIHOCTh OKUCIUTEIIbHO-BOCCTAHOBUTEIBHBIX PEAKIIM, ONPEISISATh
OKHUCJTUTENIb ¥ BOCCTAHOBUTENb, COCTABIISITh YPABHEHUSIOKUCITUTEIBHO-BOCCTAHOBUTEIIBHBIX
peakuui;

Ha3bIBaTh (HAKTOPHI, BIHUSAIONIME HA CKOPOCTh XUMHUYECKON pPEaKI[iH;

XapaKTepPU30BaTh B3aUMOCBS3b MKy COCTABOM, CTPOCHHEM U CBOMCTBAMH HEMETAIIJIOB U
METaJIJIOB;

MPOBOJIUTH OMBITHI MO TOJTYYCHHIO U M3YYCHHUI0O XMMHUYECKUX CBOWCTB Pa3IMYHBIX BEIICCTB;
IPaMOTHO OOpaIiaThCsl C BEIIECTBAMU B MOBCETHEBHON JKU3HHU.

Oodyuarowuiica noayuum 603MONCHOCHb HAYUUMbCA:

BBIJIBUTaTh U MPOBEPATH IKCHEPUMEHTAIBHO THIIOTE3bl O XMMHYECKHUX CBOMCTBaX BELIECTB

Ha OCHOBE MX COCTaBa M CTPOEHUS, UX CIIOCOOHOCTH BCTYNATh B XMMHUYECKHE PEAKIINH, O
XapakTepe U NPOIyKTaX pasIMYHbIX XUMHUYECKUX PEaKIHil;

XapakTepHU30BaTh BELIECTBA [10 COCTaBY, CTPOSHHUIO U CBOWCTBAM, YCTaHABJIMBATh
MIPUYHNHHO-CJIEICTBEHHBIE CBSA3HM MEX/1y JaHHBIMU XapaKTepUCTUKaMU BELIECTBA;

COCTaBJIATh MOJIEKYJISIPHBIE U TIOJHBIE MOHHBIE YPAaBHEHHS IO COKPAIIEHHBIM MOHHBIM YPaBHEHHSIM;
MIPOTHO3UPOBATH CLIOCOOHOCTH BELIECTBA MPOSBISATh OKUCIUTEIbHBIE UITH

BOCCTAHOBUTEJIbHBIE CBOMCTBA C YUETOM CTEIIEHEH OKUCICHUSAAIEMEHTOB, BXOAIIHX B

€ro COCTaB;

BBIJIBUTaTh U MPOBEPATH IKCIEPUMEHTAIBHO TUIIOTE3bI O PE3yIbTaTaX BO3ACHCTBUS PA3INYHBIX
(haxTOpOB Ha U3MEHEHHE CKOPOCTH XMMHYECKOH peaKInu;

WCMOJIb30BaTh MPUOOPETEHHBIE 3HAHMS JUISI SKOJIOTHYECKH TPAMOTHOTO TOBEICHUS B OKpY’Karolen
cpene;

WCTOJIb30BATh MPHOOPETEHHBIE KITIOUEBbIE KOMIIETEHIIUHU TP BBHITIOJIHEHUH MTPOEKTOB U

peleHnn yueOHO-UCCIIeI0BATENbCKUX 3a/1a4 TOU3YyUYESHHIO CBOMCTB, CIOCOO0B

MOJYyYEHHS U paclo3HaBaHUs BEUIECTB;

00BEKTHBHO OLIEHUBATh HHPOPMALIHIO O BEHIECTBAX M XMMHUYECKUX MPOIECCax;

OCO3HaBaTh 3HAYEHHE TEOPETUUYECKUX 3HAHWUN MO XMMHHU JJIS MPAKTHUECKOM NeATENIbHOCTH YEJIOBEKa;

CO3aBaTb MOJCIIN U CXEMBbI IJIs1 pCHICHUA y‘IC6HbIX M IIO3HAaBAaTCJIbHBIX 3aJa4, IIOHUMAaTb

H606X0,Z[I/IMOCTL CO6J'IIOI[CHI/I$[ HpeﬂHHcaHHﬁ, npeajiaracMblX B MHCTPYKIHUAX 10 UCITOJIb30BAHHW IO

JIEKapCTB, CPEJICTB OBITOBOM XUMUH U AP.



D opMbI KOHTPOJISI

Dopmuposanue UK T-komnemenmuocmu ooyuaroujuxcs
YyeHuk Hay4uTcs:
- UCTOJIb30BaTh pa3HbIe MPUEMbl TOMCKAa UH(POPMAIIMK HA IEPCOHAILHOM KOMIBIOTEPE B
00pazoBaTeabHOM IPOCTPAHCTBE C UCHOJIB30BAaHUEM 000PYAOBaHUALKU(POBOI TabopaTopuy;
- HCMOJIb30BATh PA3JIMYHbBIE CIIOCOOBI XpaHEHHSI U BU3yAIU3allMi HH(GOPMAIIUH, B TOM YHCIIe, B rpaduuecKoit

bopme

DopmupoeanueKoMnemeHmHoCmu 6 001acmu ONbIMHO-IKCNEPUMEHMATIbHOU U RPOEKMHOU 0esAmeIbHOCHmU
VY4eHUK Hay4UTCs IUIAHUPOBATH U BHIMOIHATE y4eOHOE HCCIeJOBaHUE U yUeOHBIN IPOEKT, UCIIOIIb3Y I
000py10BaHKE, MOJIENH, METOJIbI, IPUEMBI, aJ€KBaTHBIEHCCIIENYEMOM IIPOOIEME.

VY4YeHHUK MOJYy4YUT BO3MOXKHOCTb HAYUUTBCS CaMOCTOSATEIBHO 3ayMbIBaTh, IUIAHUPOBATh U BBHIIOIHSITH
ydebHOe HcCiIeJ0BaHue, YUeOHbI M COLMAIBHBIMIIPOEKT 110 €CTECTBEHHOHAYYHON HAIIPaBICHHOCTH.

Yuem pezynomamos éneypounoii deamenvnocmu

Dopmul u NepuUOOUUHOCHL KOHMPOIS

Bxo0noii konmpoas TPOBOAKUTCS B Havasie y4eOHOT0 rojia JUisi IPOBEPKU HAYaTbHBIX3HAHUN M YMEHHIA
00yJaronmxcsl.

Texywuti KOHmMpPOIbL TPOBOANTCS Ha KaXKIOM 3aHATHH B (OpPME MeIarorndeckoroHadIroIeHuSI.

Tecmogulii KOHMPOIb OCYIIECTBISIETCS IO OKOHYaHUH U3Y9YEHUS KaXKIO0TO pas/ea.

IIpomesicymounas ammecmayus MPOBOANUTCA B KOHIE yueOHOTo roga B GopMme 3aIlUTHI MPOEKTa,II03BOJISET
IMPOBECTU aHAJIN3 PE3YJIbTATUBHOCTU OCBOCHHﬂO6yanOH_H/IMI/IC$I OCHOB OHBITHO—SKCHGpHMeHTaI[BHOﬁ n HpOGKTHOﬁ
ACATCIIbHOCTHU TaHHOI'O Kypca BHeypOLIHOI\/’I ACATCIIbPHOCTHU «9KCHepI/IMCHTaJ'IBHaSI XUMUS.

Kpumepuu oyenku pesynomamoe océoenus npozpammol Kypca
Pabora oOy4arommxcsi OIEHUBAETCS MO TPEXYPOBHEBOM IIKaie, MpearojaraleiHATNINe CIIeIyOIINX
YPOBHEW OCBOEHUA MPOTPAMMHOIO MaTepHaa: BEICOKHM, CPETHHM, HU3KUU.
Bbicokmii ypoBeHb: 00y4aromuiics JeMOHCTPUPYET BBICOKYIO OTBETCTBEHHOCTh M 3aMHTEPECOBAHHOCTH B
00pa3zoBaTe’IbHON AEATENPHOCTH, MPOSBISET WHUIMATHBY, HE IPOIYCKAeT 3aHATHSA 0e3 yBaKUTEIHHOM
IIPUYMHBI, IEMOHCTPUPYET BBICOKUN YPOBEHb 3HAHWN M KOMIIETEHLMH, BJIAJEET HA BBICOKOM TBOPYECKOM
YpOBHE MPUOOPETEHHBIMH B X0O/I€ U3yUEHHSI TPOrPaMMbl YMEHUSIMHU U HaBBIKAMU;
Cpennmii ypoBeHb: OOydYaroUMiics JEMOHCTPUPYET OTBETCTBEHHOCTh U 3aMHTEPECOBAHHOCTH B
00pa3oBaTeIbHON NIEATEILHOCTH, MPOSIBIISICT XOPOUIMA YPOBEHb 3HAHWM W KOMIICTCHIIN, HHAIIMATUBBI HE
MPOSIBIISIET, HO CIIOCOOCH MOAEPKUBATH UHUIIMATOPA B PEJIaraéMoM ToJe IeSTeIbHOCTH, B TOCTaTOYHOM
CTEIEHHU BJIa/ICET MOJIyYaeMbIMH B XO/1€ U3yUYEHUsI IPOrPaMMbl YMEHHUSIMH U HaBbIKAMU;
Huskuii  ypoBeHb:  oOydaromuiics  JEMOHCTPUPYET  HEIOCTaTOYHYI0  OTBETCTBEHHOCTh U
3aWHTEPECOBAHHOCTh B 00pa30BaTENbHOW JEATENBHOCTH, IOCEUIaeT 3aHATHS OT ciydas K Ciydaro,
MIOKAa3bIBAET yA0BJIETBOPUTEIbHBIA YPOBEHb 3HAHUN M KOMITETEHIIH, B LIEJIOM c1a00 BJIaJEeT M0Jy4aeMbIMU
B XOJI€ U3yUYEHHS IPOrpaMMbl YMEHUSMHU U HABBIKAMHU.
®opMBbI pe3yIbTATOB 0CBOCHHS MIPOrPaAaMMbI BHEYPOYHOH e TeJIbHOCTH:

1. OT™MeTKa ypOBHS JOCTHIKEHHI 00yYaroIIerocs B JIMCTE MeJarornieckoro HabroAeHus;
2. 3anucH B XKypHaje yuéTra o0 pe3yIbTaTHBHOCTH y4acTUsl O0YYaIOUIMXCSl B MEPOTIPUSATHSIX Pa3HOTO

BUJIA U YPOBHS (IUILJIOM, IPaMoTa, 0JIar0AapHOCTb, IPYToe);

3. 3anucu B )KypHajie yuéTta 00 y4acTUH B BbIE3/IHBIX MEPOTIPUATHUSAX.



IHoypouHoe miiannpoBanme 8 KJiacc.

Ne Tema 3aHsATUS KoJ1-Bo HUcnoab3oBaHne
n/n 4acoB o0opynoBaHus
«Touxka pocra»
1. | Xumus — Hayka sKcriepuMeHTanbHas. O3HaKOMIICHHE C 1 TexHuka
1abopaTOPHEIM 000pYyIOBaHUEM; TPUEMBI O€30TIaCHOM PabOTHI C 0e30ImacHOCTH
HHM. B KaOMHETE
XUMUHUIICHTPA
«Touka
Pocray.
3HAKOMCTBO C
00opyI0BaHUE
M.
2. | «lIpaBuna TexHuku 0€30MaCHOCTU IPUPAOOTE € JTA0OPATOPHBIM 1 JlaT4uk
oOopynoBaHueM. M3ydenue ctpoeHust miaMeHn» reMmepaTyphl
(TepMOTIapHBIii),
CIIUPTOBKA
3. MeToxBI MO3HAHUS B XUMHH PaccCMOTpEHNME BEIIECTB C Pa3THIHBIMHA 1 JlaTumk
(dbuznueckuMu cBoiicTBamu (Mefb, JKene30, LIMHK, cepa, BOja, TeMIIEpaTypbl
XJIOpUJ HATPUS) (TepMomIapHBIN
),CIIMPTOBKA
4. [Metoapl noO3HaHUA B XUMHUU. V3ydeHne CBOMCTB BEIIECTB: HAarpEBaHUE 1 JlaTunk
BOIbI, HarpeBaHue okcuaa kpemuus (IV). TeMIepaTyphI
IJIATHHOBBIH,
TepMOMETD,
PIIEKTpUYECKas
MJIUTKA
5. [UccrnenoBanue GU3NYECKUX U XMMHUYECKHMX CBOWCTB IPUPOIHBIX 1 PeakTuBbl 1
BEIECTB (M3BECTHSIKOB). XUMHYECKOE
00opyaOBaHUE
6. |CrocoOsl pa3aenieHus: cMeceil: IeHCTBUE MarHUTOM, OTCTaUBaHHE, 1 €aKTUBBI U
(buIbTpOBaHUE, BHIIAPUBAHKE, KPUCTAIIU3AIMS, TUCTUILISAUS. XHUMHYECKOE
000opyI0BaHUE
7. | OBnagenue HaBBIKAMH pa3aesieHus: OJJHOPOIHBIX U HEOJHOPOIHBIX 1 CAKTHBbI U
CMeceii: oTcTanBaHue, (PUIbTPOBAHUE, BhIIAPHBAHHE, XUMHYICCKOC
KpUCTAJUTU3aLNs, TUCTUUIIUSA (TIEPETrOHKa). obopynoBanue
8. |Dusnueckue U XMMUYECKUE SIBJICHUS. 1
9. [[IpocTsle U CIOXHBIE BEIIECTBA. XUMHUYECKHH JIEMEHT. XMMHUYECKHIA 1 CaKTHBbI H
3HaK. [IpocThie BelecTBa: METaIbl M HEMETAILIbI. XHMHTICCKOC
o0opyaoBaHue
10 |Cnoxnble BelecTBa UX COCTAaB U CBOMCTBA. 1
11 |®opmyns! crioxkHbIX BelecTB. KauecTBEHHBIH H KOMMYECTBEHHBII 1 CaKTHBBI H
COCTaB BEIECTBA. XIMHICCKOC
oOopyaoBaHue
12 \®opmynsl cnoxkubIx BemecTs. Ha3BaHMsCIOKHBIX BEIIECTB. 1 CaKTHBLI H
PeakTHUBBI. DTHKETKH. XIMHICCKOC
oOopyaoBaHue
13 [3aKkoH coXpaHEHHs MACChl BELIECTB. 1 €aKTUBBI U
XUMUYECKOE
00opyI0BaHUE
14 Xumuyeckue npeBpamienns. XUMHYIECKHE PEAKIIUN. 1 CaKTUBBI U
XUMUYECKOE
o0opyaoBaHue
1S [Xumuyeckue ypaBHeHMs. BBINONHEHHE TPEHUPOBOYHBIX 1 CaKTUBBI U
YIIPAKHEHUH 110 COCTABJICHUIO YPAaBHEHUN XUMUYECKUX XUMHIECKOC
peaxunﬁ 060pyIIOBaHI/Ie




16

TUIBI XUMHUUECKUX PEAKLIUI

CaKTHUBBI U
XUMHNYCCKOC
00OpyI0BaHUE

17

Kucnopon. Peakuuu, ucrnosb3yeMsle IS IOITy4YEHUs
Krciopo/ia B 1abopaTtopuun

CaKTHUBBI 1
XUMHNYCCKOC
00OpyI0BaHUE

18

Xumudeckue cBoMcTBa Kucaopoaa. OKCUIbL.

€aKTUBbI U
XUMHNYCCKOC
00opya0BaHUE

19

XUMUYECKUE CBOMCTBA Bojopoaa. [Ipumenenue.

€aKTUBbI 1
XUMHNYCCKOC
00opya0BaHNE

20

Bonxa. Metonbl onpeaesieHus: COCTaBaBObI - AaHAJIU3 U CUHTES.

€aKTUBbI 1
XUMHNYCCKOC
00opya0BaHNE

21

Dusnyeckre 1 XUMHUYECKHIE CBOMCTBA BOJEL.

CaKTHUBBI U
XUMHNYCCKOC
o0OpyI0BaHHUE

22

Bomxa — pactBopurens. PacTBopsl.

CaKTHUBBI U
XUMHNYCCKOC
o0oOpyI0BaHHUE

23

HaCI)IIHGHHBIC 1 HCHACBIIICHHBIC PACTBOPLI.

CaKTHUBBI U
XUMHNYCCKOC
00OpyI0OBaHHE

24

[IepeHachlleHHBIE PACTBOPHI.

CaKTHUBBI U
XUMHNYCCKOC
00OpyI0BaHHUE

25

Mouth — earHUIa KOJIMYeCTBa BemecTBa. MomsipHas macca.
BrrauciaeHus o XUMHUYECKUM YPaBHEHUSIM.

CaKTHUBBI U
XUMHNYCCKOC
00OpyI0BaHHE

26

3akoH ABoraapo. Mosipablil 00beM Ta30B. OTHOCHUTEIbHAS TIOTHOCTh
ra3os.

€aKTHBEI U
XUMHYECKOE
00OpyI0BaHUE

27

Oxcuapl:  Kiaaccu@ukaius, HOMEHKIATypa, CBOWCTBA, MOJIYy4YEHHE,
[IPUMEHEHHE.

CaKTHUBBI U
XHMHYECKOE
00opyI0BaHUE

28

['unpokcuel. OcHOBaHMS: KilaccUUKaIMs, HOMEHKIIATypa, OJyueHHe.

€aKTHBEI U
XHMHYECKOE
000OpyI0BaHHUE

29

XUMHUYECKHEe CBOMCTBA OCHOBaHUM. OKpacka UHANKATOPOB B IIEJIOYHON
W HEUTPAJIbHOM Cpeiax.

€aKTHBBI U
XUMHYECKOE
000pYyI0BaHUE

30

AMQOTEepHBbIE OKCUIBI U THAPOKCH/IBI.

€aKTHBBI U
XHMHYECKOE
000pyI0BaHHUE

31

Kucnotsl. CocraB. Kiaccuduxanuus. Homenxnarypa. [lonyuenue
KHCIIOT.

€aKTHUBEI U
XAMUYECKOE
o0opyaoBaHue

32

XMMHUYECKHE CBOMCTBA KHUCIIOT

€aKTHBBI U
XUMHYECKOE
000pyI0BaHUE

33

Conu. Knaccugukanus. Homenknarypa.Crioco0bl oty4eHus cosien

€aKTUBBI U
XUMHYECKOE
000pyIOBaHHE

34

[lonyueHnue MmegHOrO Kynopoca

CaKTHUBbI U
XHUMHUYCCKOC

000pYyIOBaHHE




IMoypounoe niiannpoBanue 9 Kiacc

Ne i/m

Tema ypoka

Ncnoabp30Banue

o0opynoBaHus
«Touka pocra»

XuMust — HayKa dKcrepuMeHTaibHas. O3HaKOMJICHHE C
mabopaTopHEIM 000pyOBaHUEM; TIPUEMBI O€30TTaCHON PAaOOTHI ¢
HHUM.

3HAKOMCTBO C
000py1I0BaHHEM
«Touka Pocray.

[IpaBuia TexHUKH 0€3011aCHOCTH IIPH padboTe ¢ 1ad0paTOPHBIM
00opynoBaHueM. M3yueHne cTpoeHusl IIaMEHH

JlaTunk
TEeMIIepaTyphl,
CIIUPTOBKA

TeroBoil 3 ekt xumuueckux peakunii. [Tonstue 06 3x30- u
SHJIOTEPMHUYECKUX PEAKIUIX.

JlaTunk
TeMIIepaTypbl

CKOpOCTh XMMHYECKHUX PEaKIuil

JlaTuuk pH

3ydeHue BIUSIHAS yCIIOBUM NIPOBENCHUS XUMUUYECKON PEaKIIuU
Ha €€ CKOPOCTb.

JlaTunk
HaIPSHKCHUS

Peakiinu HOHHOrO OOMeHa.

JlaTunk
HIIEKTPOIIPOBOJTHO
CTH, J103aTOP

00BEMa
PKUIKOCTH

["asiorensl: pu3nYecKue U XUMHYECKHE CBONCTBA

PeakTuBEI U
XUMHAYECKOE
000pyIOBaHHE

Xnop. CBOMCTBA U MPUMEHEHHE XJIOpA

Annapat st
[TPOBEACHUS
XUMHYECKAX
MPOLIECCOB

[TonydyeHue CONsTHON KUCTOTHI M U3YUYE€HUE €€ CBOMCTB.

PeakTuBhI 1
XUMHYECKOC
000pyIOBaHHE

10

Cepa. XMMHUYECKHE CBOWMCTBA CEPHI.

PeakTHBhI,
KOJIJICKITUU U
XUMHYECKOC
000pyIOBaHHE

11

XHUMHUYECKHUE CBOMCTBA CEPHOM KHUCIOTHI

PeakTuBhI 1
XUMHYECKOC
000pyIOBaHHE

12

A30T: (I)I/ISI/I‘IGCKI/IG M XMMHYECKHE CBOMCTBA.

13

AMMHaK.

JlaTunk
PIIEKTPOIPOBOIHOCT]
151

14

HOqueHI/Ie aMMHaKa, U3yUYCHUC €TO CBOICTB.

PeakTuBbI U
XUMHUIECKOE
00OpyaOBaHUE

15

A30THas KUCIOTA.

'TepMOpe3uCTOpHBIN
MaTuYnK
TeMIIepaTyphbl,
natuuk pH, maTumk

16

Col a30THOM KHUCIOTHI —HUTPATHI.

JlaTunk
DIIEKTPOITPOBOIHOCT]
141

17

dochop. Coenunenus dpochopa

PeakTuBBI U
XUMHUIECKOE
000OpyaOBaHUE

18

Yraepoa. XUMHUUYECKUE CBOMCTBA yrijiepoja.

PeakTuBhI,
KOJUICKIINU U
XHMUYECKOE
000pyaOBaHUE

19

Oxcuapl yriiepoga. YrapHblii UYTJIEKUCIIbIN rasbl.

JlaTunk
PIIEKTPOITPOBOIHOCT]

1, MArHUTHas




MCIIAaJIKa

20

KpeMHMI 1 ero coeIMHEeHus.

PeakTuBbI U
XUMHUYECKOE
000pyHOBaHUE

21

OO0mmue pu3nvecKre U XUMUIECKHE CBOMCTBA METAILIIOB.

PeakTuBbI U
XUMHUYECKOE
000pyHOBaHUE

22

[I{en10uHBIE METAIUIBI.

PeakTuBbl U
XUMHUYECKOE
000pYIOBaHUE

23

COCIII/IHGHI/IH IICJIOYHBIX MCTAJIJIIOB

PeakTuBbl U
XUMHUYECKOE
000pYIOBaHUE

24

CBolicTBa MICJIIOYHO3EMCEIIbHBIX METAJIJIOB U UX COGI{I/IHGHI/IIZ.

PeakTuBbI U
XUMHUYECKOE
000pyIOBaHHE

25

CBOIICTBA COCTMHEHUN KAIbIIHA.

PeakTuBBI U
XUMHAYECKOE
000pYIOBaHHE

26

JKecTkocTh BOJBL.

27

ATFOMHUHUN.

PeakTuBbI U
XUMHAYECKOE
000pYyIOBaHHE

28

CBOWCTBA AJIIOMUHHUA

PeakTuBbl 1
XUMHAYECKOE
000pYyIOBaHHE

29

OKCI/I)I W TUAPOKCHU aJTIlOMUHUNA

PeakTuBbl U
XUMHAYECKOE
000pyIOBaHHE

30

Keieso

PeakTuBEI U
XUMHAYECKOE
000pyIOBaHHE

31

CBolicTBa COeIUHEHHUHN Kee3a.

PeakTuBEI U
XUMHAYECKOE
000pyJOBaHHE

32

OO0mue 1 MHAUBUAYATbHBIC CBOMCTBA METAJIOB.

PeakTuBBI 1
XUMHYECKOC
000pyIOBaHHE

33

TexHuKa 0€30IIaCHOCTHU IIPpH BBIMTOJIHCHUHN CaMOCTOATCIIbHBIX
OIILITOB 1 OSKCIICPUMCHTOB

34

XUMHAYECKUH aHAJIN3: KAUYECTBEHHEINA U KOJINYECTBEHHBIN




