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ITosicHuTeNbHASA 3alIMCKA

Kypc BHeypouHOl aesaTesnbHOCTH «MHp XMMHMW» NIPEIHAa3HA4eH Uil pealu3aliyd BHEYPOYHOU
nesTenbHOCTH oOydarommxces 9 kimaccoB B ycioBusix peammszaiuu PI'OC OOO wu HampaBiieH Ha
paciipeHye 3HaHui 00y4aroMXCcsl O MPAKTUYECKOM NPUMEHEHUH XUMHUECKUX BEIECTB B €KEIHEBHOM
JKU3HM 4YeJIoBeKa, (OpPMHpPOBAHME HHTepeca K XHMHUM KaKk K BO3MOXHON oOmactu Oynymieit
npoeCCUOHATIBLHOMN 1S TETbHOCTH.

Lenp nanHOro Kypca — MOJArOTOBKAa M MOJAEPXKKA BBITYCKHUKOB 9 Kiacca HIKOJIbI, TOMOLIb B
IIPEO010JIEHMM KOTHUTUBHBIX, TUYHOCTHBIX U NPOLECCYANIbHBIX TPYIHOCTEH.

Pe3ynbTaToM COBMECTHOI JAeATENbHOCTH oOydaromuxcs 9 kiacca W neparora OyIayT sIBISATbCS
pe3ybTaThl IPOOHOTO TECTUPOBAHUS, a TAK)KE HCCIEIOBATEIBCKHIA MIPOESKT 10 MPEIMETY XUMHUSL.

Hoeu3noii 1aHHON TPOTrpaMMBbl SBJISETCS TO, YTO B OCHOBE JIEKHUT CHUCTEMHO-IESTEIbHOCTHBIN
MOJIXO0/1, KOTOPBII CO31a€T OCHOBY JIJIsl CAMOCTOSITEJIbHOI'O YCIIEIIHOTO YCBOCHUSI 00YyUYaOIMMUCS HOBBIX
3HAHUM, yYMEHHUH, KOMIETEHIMH, BUIOB MU CIOCOOOB JEATEIBHOCTH M 00ECIeurMBaeT COOTBETCTBHE
JESATENbHOCTH OOYYaIOUIMXCS WX BO3PAaCTy W HHAMBHIYaJIbHBIM OCOOEHHOCTSM. OMOLMOHAIBHOE
NepeKUBAaHUE IPOLIECCa OTKPBITUS SIBISIETCS OCHOBOW MOTHBALMU K 3HAHUSAM, CTUMYJIATOPOM CaMoOil
YMCTBEHHOH JEATEIbHOCTH B JOCTHXKEHHUU LeJel JMYHOCTHOIO, COLMAIBHOIO M I03HABATEIBHOIO
pa3BUTHS 00yUaAIOIIUXCSL.

[Iporpamma pa3paboTaHa Ha OCHOBE CIEAYIOIINX HOPMATUBHBIX JTOKYMEHTOB:

o  @enepanbhblil 3akoH Ne273 @3 ot 29.12.2012 r. «O6 obpazoBanuu B Poccuiickoit deaepanumy»;
o denepanbHBIN TOCYIaPCTBEHHBIH 00pa30BaTEeNbHBIN CTAHAAPT OCHOBHOTO OOIIEro 0Opa3oBaHUs,

YTBEp)KJICHHBIN nprkazoM MuHHCTEpcTBa 00pa3zoBaHus U Hayku Poccuiickoit deneparyum ot 17

nexadps 2010 r. Ne 1897;
e TpeboBanus Kk OCHaIIEHUIO OO0Pa30BATEIBLHOIO MPOIECCAa B COOTBETCTBHU C COJIEPKATEIbHBIM

HalOJIHEHUEM  y4eOHbIX  NIpeAMETOB  (pemepalbHOr0O  KOMIIOHEHTa  TOCYJapCTBEHHOTO
00pa30BaTeIbHOr0 CTaHAapTa, YTBEPXKIEHHBIM NpukazoM MuHHCTEpcTBAa 00pa30BaHUsl U HAyKU
Poccuiickoit ®enepanuu ot 4.12.2010 r. Ne986;

e CanlluH, 2.4.2.2821-10 «CaHuTapHO - SNHUAEMHOJIOTHYECKHE TpPEeOOBAaHUS K YCIOBUSAM U
opranmzanuu ~ oOyueHHss B 0O0IIe0Opa30BaTENBHBIX  YYPSKIACHHUAX,  YTBEP)KICHHBIC

nocTtaHoBiieHHeM [ TaBHOTO rocyaapcTBeHHOro canutapHoro Bpaua P® ot 29.12.2010r. Ne189».

3aHATHS POBOAATCS UHAUBUAYAIbHBIE U TPYIIIOBBIE.
I]enwy nporpaMMBel:
- IOArOTOBKAa HW MOAACPIKKA BBIITYCKHHUKOB 9 xmacca IOKOJIBI, IOMOIIbL B MPCOJOJICHUU

KOTHUTUBHBIX, IUMYHOCTHBIX U IIPOLECCCYaJIbHBIX pr,I[HOCTeﬁ B IICPpHUOJ MOATOTOBKH K 3K3aMCHY.



3adauu nporpaMMbl BHEYPOUHOH J€ATEIbHOCTH IO XUMHHU:

OCBOEHHE BAXKHEHIIMX 3HAHUW OO0 OCHOBHBIX MOHATHSX M 3aKOHaX XHWMHH, XHUMHUYECKOUN
CUMBOJIUKE;

OBJIa/ICHUE YMEHHUSMHU HaOJII0JaTh XMMUYECKHUE SBJICHUS, IPOBOJAUTh XUMHUYECKHI SKCIIEPUMEHT,
MPOBOJUTH PAcYEThl HA OCHOBE XMMHUYECKHX (POPMYII BELIECTB U YPaBHEHHI XMMHYECKUX PEaKLuii;

pa3BUTHE TIO3HABATEIbHBIX MHTEPECOB U MHTEUIEKTyaJIbHbIX CIOCOOHOCTEM B mpolecce
IPOBE/ICHUS] XUMHUUYECKOr0 SKCIIEPUMEHTa, CaMOCTOSATENILHOIO MTPUOOPETEHUS] 3HAHUH B COOTBETCTBUU C
BO3HHUKAIOIIMMU JKU3HEHHBIMH TOTPEOHOCTAMU;

BOCIIUTAHWE OTHOWICHHS K XUMHHM KaK K OJHOMY W3 (yHIaMEHTaJIbHBIX KOMIIOHEHTOB
€CTECTBO3HAHUSI M DJIEMEHTY OOIIeUeIOBEYECKON KyJIbTYpbl; NPUMEHEHHE IOJYyYEHHBIX 3HAHUU U
YMEHMU JUIsl HCIIOJIB30BAHUS B HECTAHIAPTHON CUTYaLlUU.

1.Conepxxanue nporpaMMbl BHEYPOYHOH AeSITeIbHOCTH

[Iporpamma 3aHATHII COCTOUT U3 YETBIPEX PA3LEIOB:

1. Beegenune. Xumus B TULax

2. IloBTOpeHue u yriryblieHue TeOPEeTUIECKOro MaTepuana, MEeTOANKa PEIIeHUs 3aJaHUi Pa3HOTO
YPOBHS CJIIOAHOCTH.

3. TecTOBBII IPAKTUKYM.

OcHoBHOe co/iep:KaHue

Paszgea 1. BBenenue B kypc. Xumus B Junax. . — 14

BeiecTBa kotopsie 4acTo BCTPEUYAIOTCS HAM B OOBIYHOM KHU3HH J0MAa U HA YITUIIE.

YucTele BEIIECTBA U CMECH.

OmHOPOIHBIC U HEOJHOPOIHBIE cMecH B ObiTy. CBolicTBa cMecel. JlucTuiuisiuys, BelllapuBaHue,
EeHTPUYTUPOBAHKE, XpoMaTorpadus, KPUCTALIN3AINS U BO3TOHKA.

JlocTImKeHUsT PYCCKUX COBETCKUX YIEHBIX B 00JACTH XUMUHU

Pazgen 2. «Mwup XuMHM» — TEOPETHMUECKHM Marepuaq IO HEOPraHMYEeCKOM XHUMHUHU U
MEePBOHAYAJILHBIM TPEACTABICHUSAM [0 OPraHMYECKOM XMMHH, METOJMKA PEIICHUs 3aJaHuil Pa3HOTO
YPOBHS CIIOXKHOCTH — 32 .

Crpoenue atoma. CTpoeHHUe AIEKTPOHHBIX 000J104eK aToMOB nepBbIx 20 anementoB [ICXD

[Tepuoanueckuii 3aKOH U EPUOANYECKAsl CUCTEMa XuMHUIeckux anneMmenToB J[.1. Menneneesa

CrpoeHue wmonekya. XUMHUYEcKas CBA3b: KOBaJIGHTHas (HEMOJIApHAas, IOJIApHasi), WOHHAasd,
MeTaJlJTNYecKas.

BasieHTHOCTh XUMUYECKUX 3JIEMEHTOB. CTENEHb OKUCICHUS XUMUYECKUX 3JIEMEHTOB.

[Ipocteie u cnoxubie BemiecTBa. (OCHOBHBIE KJIacChl HEOPraHMYECKHX COEIUHEHMI.
Homenkinatypa HeOpraHMueCcKuX COeTUHEHUH.

XuMudeckasi peakius. YCJIOBHs M NMPU3HAKU MPOTEKAHUS XUMHUYECKHX peakiuil. XuMHuecKue
ypaBHEHUs. 3aKOH COXpPaHEHUsI MAaCChl BEIIECTB.

Knaccudukanuss XMMHUECKUX peakIUil MO pa3IUYHbIM MNpHU3HAKaM: KOJHYECTBY U COCTaBY
WCXOJIHBIX M TOJYYEHHBIX BEIIECTB, W3MEHEHHUIO CTENEHEH OKHCICHUS XUMHUYECKUX DJIEMEHTOB,
MOTJIOUICHHUIO U BBIJICIIEHUIO YHEPTHH.

Brruncnenue MaccoBOM 10JIM XUMHUYECKOIO 2JIEMEHTA B BEILIECTBE.

DONEeKTPOIUTHl U HEAIEKTPONuThl. KaThoHBI M aHUOHBL. DIEKTPOIUTUYECKAs TUCCOLMAIUS
KHCJIOT, IIeJI0uei, coyiel (CpeTHMX)

Peakunu noHHOTO 0OMEHA U YCJIOBHUS UX OCYIIECTBIICHUS.

XVUMUYECKUE CBOMCTBA OKCUIOB: OCHOBHBIX, aM()OTEPHBIX, KUCIIOTHBIX.



XUMHUYECKUE CBOMCTBA OCHOBAHUM U KUCJIOT.

XuMHYecKue cBocTBa aM(OTEPHBIX THIPOKCUIOB.

XUMHUECKHE CBOMCTBA COJIeH (CpeHMX)

XHUMHYECKHE CBOMCTBA MTPOCTHIX BEIIECTB HEMETAILIOB: FAJION€HOB, KUCIOPO/a, CEPBI.

XVMUYECKUE CBOWCTBA MTPOCTHIX BEIIECTB HEMETAIIOB: a30Ta, pocdopa, yriepoaa, KpeMHUS

Yuctele BemecTBa u cMecu. [IpaBuia 6e3omacHoi paboThl B MIKOJIBHOM JabopaTopuu. UenoBek B
MHUpE BELIECTB.

OKHCIIUTENBHO-BOCCTAHOBUTEINIbHBIE peaKUUU. OKUCIUTENb U BOCCTAHOBUTENb.

B3auMOCBs3b pa3sIMUHbIX KIACCOB HEOPraHUUECKHX BEIECTB. Peakiuy HOHHOro 0OMeHa.

XMMHMYECKHE CBOKWCTBA IPOCTHIX BELUIECTB METAJIOB: IIEJIOYHBIX, MIEI0YHO3EMEIBHBIX, MATHHS U
UX COEIMHEHUI, )KeIe3a ¥ €ro COCMHEHNH, aTFOMUHUS, €r0 COEANHEHUN.

Onpenenenne xapakrepa Cpelbl PacTBOPOB KUCIOT M IIENOYEH C IIOMOIIBIO HMHAUKATOPOB.
KauectBennble peakiuu Ha anuoHsl B pacteope (CI, Br, I, S, SOs*, SO, NO; °, PO, >, CO; *,

Si0s %)

KauecTBenHble peakuuy Ha KaThoHbl B pactBope (NH; *, Na’, K', Ca*, Mg, Fe*', Fe’', A
Cu2+, Zn2+)

Paszen BkIouaer padoOTy 10 TPEHHPOBOUHBIM 3aJAHUSAM JUIS ONpPEE]IEHHS TOTOBHOCTU
IIKOJILHUKOB K 3K3aMEHY 110 TOMY MJIM MHOMY Pa3fely ¢ IOCIEAYIOIMM aHAIM30M U METOANYECKUMU
PEKOMEH JALUSAMHU.

3+
I,

Pa3zgea 3. TecToBblii npakTUKyMm. — 1 4
Bxitroyaer HemocpecTBEHHO TECTUPOBaHKE U paboTy ¢ OI1aHKaMU OTBETOB.

2.Jlnannpyemble pe3yJibTAThI OCBOEHHS Kypca

Ha 3ansaTHSAX BHEYPOUHOU AesATeNbHOCTH «MUp XUMHUM» O0yYaroIrecs TOTOIHIT CBOU 3HAHUS IO
XUMHH, TIOBBICAT CBOH YPOBEHb TEOPETHUECKON M AKCIEPUMEHTAIbHONW MOATOTOBKU. 3aHATHUS IPU3BAHbI
MpOoOyANTh Y y4alIuXcsl MHTEPEC K XUMHUUECKOW HAayKH, CTUMYJIMPOBATH JaJbHEHIIee N3yYeHUe XUMUHU.
XuMmuyeckre 3HaHUS, CHOPMUPOBAHHBIE HAa BHEYPOUYHBIX 3aHATHUSAX, I[OMOTYT OOy4aromumcs B
MOJATOTOBKE K 9K3aMEHY MO XMMHUU M B JajbHEHIIeM OCO3HAHHO BHIOpaTh HampaBlieHHE MPO(HUILHOTO
o0yueHwusl.

IIpeaMeTHBIMH pe3yJbTATAMM OCBOCHHS IPOTPAMMBI SBJISIFOTCSI:

- B IO3HABATEJIbHON cdepe: OmUchIBaTh AEMOHCTPALMOHHBIE U CAMOCTOSITEIIBHO IMPOBEICHHbBIC
AKCIIEPUMEHTHI, UCTIONB3YS U 3TOTO PYCCKUU SI3bIK U SI3BIK XMMHU; HAOIIOAaTh AEMOHCTPUPYEMBbIE U
CaMOCTOATCIIbHO NIPOBOAUMBIC OIIBITHI, XUMHUYCCKHUEC PCAKIINU, IPOTCKAOIUEC B IIPUPOJC U B 6BITy;

- B IIEHHOCTHO-OPUEHTAIIMOHHON c(pepe: CTPOUTH CBOE TTOBEACHUE B COOTBETCTBUU C IMIPUHITUTIAMU
OepeXKHOr0 OTHOIIEHUS K MIPUPOJIE;

- B TPYAOBO# cepe: IIaHUPOBATh M OCYIIECTBIIATH CAMOCTOSITENFHYIO PabOTy 10 TOBTOPEHUIO U
OCBOCHHIO TCOpCTH‘-IGCKOfI 4acCTH, MJIAHUPOBATHL U NPOBOJUTH XUMHUYECKUHU SKCIICPUMCHT, HUCIIOJIB30BATh
BCIICCTBA B COOTBETCTBHH C UX NPCAHASHAUYCHUCM U CBOﬁCTBaMH;

- B cepe 6€30MaCHOCTU KUZHEACITEILHOCTU: OKa3bIBaTh MEPBYIO MOMOIIL MPU OTPABICHUSX,

0XXOorax U Apyrux TpaBmax, CBA3aHHBIX C BCIICCTBAMU U J'Ia60paTOpHLIM O60pyI[OBaHI/IeM.



JINYHOCTHBIMHU pe3yJIbTaTAMU SBIISIOTCSA:

- B IICHHOCTHO-OpPUEHTAIIMOHHON c(pepe — YyBCTBO TOP/IOCTH 32 POCCUMCKYIO HAYKy, OTHOILLIEHUE K
TPpY1y, LHEJICYCTPEMIIEHHOCTh, CAMOKOHTPOJIb U CAMOOLICHKA;

- B TpyIOBOH c¢epe — TOTOBHOCTh K OCO3HAHHOMY BBIOOpY JanbHeiIell oOpa3oBaTelbHOU
TPaeKTOPUH;

- B IIO3HABaTEJIbHOHN cdepe: MOTUBALUS YUEHHUs, YMEHHME YIPABJIATH CBOEH IO3HABATEIbHOMN
NEeSATENbHOCTH.

MeTtanpeaAMeTHBIMH pe3yIbTATAMM SIBIISIFOTCSL:

- BJIQJICHUE YHHMBEPCAJIbHBIMU €CTECTBEHHO-HAYUYHBIMU CIIOCOOAMU JESITEIBHOCTU: HAOIIIOJCHHUE,
U3MEpEHHE, FIKCIIEPUMEHT, yueOHOe UCCIIEJOBAHNUE;

- YMEHHE TeHEpUPOBaTh UJIEH, ONIPEIEISITh CPEICTBA, HEOOXOAMMBIE JJISl UX Pealln3alliu;

- YMEHHE OIpEeNeNATh e U 33aJaud JAEATeJbHOCTH, BBIOMpAaTh CPEJCTBAa pealu3aliy LEeNd U
IIPUMEHATDH UX HA IIPAKTUKE;

- HCII0JIb30BATh Pa3IMyUHbIe UCTOUHUKHU JUISI TOJIyYE€HUS XUMHUUECKON HHPOpMAIIH.

OcBoeHHe mNporpaMmbl BHEYPOUHOH JEATENILHOCTH OOYYarOIIMMHCS TO3BOJUT MOJIYYUTh
CJIEYIOLUE PE3YIIBTATHIL:

B cgpepe pazeumus nuuHOCMHBIX YHUGEPCAILHBIX YUEOHBIX OCUCMEUIL 8 PAMKAX:

1. Koenumuenozo xomnonenma 6y0ym copmuposamul:

- OCHOBBI COIIMAJIbHO-KPUTUYECKOTO MBIIUICHUS, OPUEHTALU B OCOOEHHOCTSIX COLMAIBHBIX
OTHOILIEHUI U B3aMMOJACHCTBU;

- DKOJIOTUYECKOE CO3HAHWE, NPU3HAHME BBICOKOM LICHHOCTH JKM3HU BO BCEX €€ IIPOSBIICHMSX;
IIPaBUJI IOBEJICHUS B YPE3BBIYANHBIX CUTYaLIUSX.

2. [lenHocmHO020 U SIMOYUOHATLHO20 KOMNOHEHMO8 OyOem chopmMuposana:

- MOTPEeOHOCTh B CAMOBBIPAXEHUU U CaMOpeaTu3aliy, COLUAIbHOM IPU3HAHUM.

3. leamenvHocmuo2o komnonenma 6yo0ym cghopmuposamsl:

- YMEHHE BECTH JMaJOl Ha OCHOBE DPAaBHOIPABHBIX OTHOLIEHWH M B3aMMHOIO YBaXKEHHUS H
MIPUHATUS;

- YCTOMYMBBIM IO3HABATENbHBI MHTEpEC M CTAHOBJIEHHE CMbBICIOOOpasyromell (yHKIUN
II03HABATEJILHOI'O MOTHUBA;

- TOTOBHOCTb BbIOOpa MPOPHUIBHOTO 00pa30BaHUS.

2. O6yyaromuiics MOJIy4UTh BOZMOKHOCTH JJ1s1 HOPMUPOBAHUSA:

- BBIP@XXEHHOM yCTOMYMBON y4eOHO-I03HABATEIbHOM MOTHBALIUKM U UHTEpECa K YUEHUIO;

- TOTOBHOCTH K aM000Opa30BaHUIO M CaMOBOCIIUTAHHIO.

B cpepe pazeumus pecynamugnvix yHueepcanbHovix yuedHvIX 0eiicmeuil 00yuarouwuics

1. Hayuurcs:



- IIeTIeTIONIaraHnIo, BKIIOYasi TIOCTAHOBKY HOBBIX LieJiel, mpeoOpa3oBaHue MPAaKTUIECKOM 3a1auul B
ITI03HABATEIIbHYIO;

- CaMOCTOSITEJIbHO aHAJIM3UPOBATh YCIOBHS JOCTHMIKCHMs LEJIM HA OCHOBE ydyeTa BBIACICHHBIX
yYUTEJIEeM OPUEHTHUPOB JIEHCTBUS B HOBOM y4eOHOM MaTepualie;

- INIAHUPOBATH ITyTHU JOCTUKECHUS LIETICH.

2. I1oay4yuTh BO3MOKHOCTb HAYUYNUTHCS:

- CaMOCTOATENIBHO CTaBUTh HOBBIE YUE€OHbIE LIETIH U 331a4H;

- IIpYU IUIAHUPOBAHUM JOCTMIKEHMSI LIEJIEH CaMOCTOSITENIBHO U aIEKBaTHO YYUTHIBATh YCJIOBHS U
CPEICTBA UX JOCTUKEHUS.

B cghepe pazsumus KommyHUKamMu6HvIX YHUBEPCAILHBIX YUEOHBIX OelCMEUil 00yuarouuiica

1. Hayuurcs:

- aJIEKBATHO MCIIOJIb30BaTh pedb JUIsl IIJIAHUPOBAHUS U PETYIIALIMU CBOEH NEATEIbHOCTH;

- AJICKBaTHO MCIIOJb30BaThb PEYEBBIE CPEACTBA I PELICHUsS DPA3JIMYHBIX KOMMYHUKATHUBHBIX
3a/1a4; BJIAJETh YCTHOM U IMCBMEHHOM PEYbl0; CTPOUTH MOHOJIOTMYECKOE KOHTEKCTHOE BBICKA3bIBAHMUE;

- OpPraHM30BBIBATH U IJIAHUPOBATh Y4€OHOE COTPYIHUYECTBO C YUUTEJIEM U CBEPCTHUKAMU;

- HHTErPUpPOBATbCA B TPYIIYy CBEPCTHUKOB M CTPOUTH IIPOJYKTUBHOE B3aUMOJEHCTBHUE CO
CBEPCTHUKAMHU U B3POCIIBIMHU.

2. I1oay4yuTh BO3MOKHOCTb HAYUYNUTHCS:

- OpaTh Ha ce0s MHULIMATUBY B OPraHU3alM{ COBMECTHOIO AEHCTBHUS;

- OKa3bIBaTh IOAJEPKKY U COAEHCTBHUE TEM, OT KOIO 3aBUCHUT JOCTHIKEHUE LIEJIM B COBMECTHOM
NESATEIbHOCTH.

B cghepe pazsumun nosnasamenvHvlx yHueepcanibHuix yueOHbIX Oelicmeuil o0yuarouuiica

1. Hayuurcs:

- OCHOBaM peajn3aluy IPOCKTHO-UCCIIEI0BATEIbCKON AEATEIBHOCTH;

- IPOBOJINTH HAOIIOJICHHUS U SKCIIEPUMEHT 1101 PYKOBOJCTBOM YUHTEIIS;

- OCYILECTBJIATh PACIIMPEHHBIN MOUCK MH(POPMAIMHU C UCHOJIb30BAaHUEM PECYPCOB OMOIMOTEK U
HNurepuera.

2. ITosryunT BO3MOKHOCTh HAYUUTHCS:

- CTaBUTH MIPOOIEMY, APTYMEHTUPOBATh €€ aKTYaJIbHOCTb;

- CaMOCTOSITENIbHO MPOBOAUTH UCCIIEAOBAHUSA Ha OCHOBE NPUMEHEHHS] METOJIOB HAOIIOACHUS U
JKCIEPUMEHTA;

- BBIJIBUT'aTh TUIIOTE3bI O CBA3AX U 3aKOHOMEPHOCTSX IPOLIECCOB;

- OPraHU30BaTh UCCIEAOBAHUE C LIEJIBIO IIPOBEPKU TUIIOTE3BI;

- ACJIaTh YMO3AaKJIIOYCHUSA U BbIBOABLI HA OCHOBC apryMCHTALIUH.



[IporpamMma BHEYpOUHOH [€ATENBHOCTH MO XUMUU «MHUp XUMHUM» paccuuTaHa Ha ydaliuxcs 9

kiaccoB (34 gaca).

3.KanennapHo-TreMaTH4YecKoe IVIAHMPOBAHHE

Tema

Bcero
4acoB

[Tnanupyemsie pesynbratsl (YY)

Paznen 1. BBeneHue B Kypc.
XHUMHUS B JIUIAX.

1

3HaeT BEIIEeCTBA KOTOPbIE YacTO BCTPEYAOTCS HaM B
OOBIYHOM JKM3HM JOMa W Ha ynuue. YucTele BellecTBa U
cmecu. OHOpPOJIHBIE W HEOJHOPOAHBIE CMECH B OBITY.
CBolicTBa CMecCei. Juctunnsums, BBIIIaPUBAHUE,
HeHTpu(dyrupoBanue, xpomarorpadus, KpUCTAJUIM3ALUA U
BO3TOHKA.

3HaeT JOCTHKEHUsI PYCCKUX COBETCKHUX YU€HBIX B 00JacTH
XUMHH

Pazgen 2. «Mup xumun»

32

Hayuwnrcst onpenensiTe 1eNu U 33/1a4u ACITEIbHOCTH,
BBIOMpATh CPEICTBA peaM3allMy Ie]Id M NPUMEHITh UX Ha
MIPAKTUKE;

pa3nyarh BEIIECTBA PA3HBIX KJIACCOB MPOCTHIX H
CJIO’KHBIX BEIIECTB, ONPEENATh UX XUMHUUECKUE CBOWCTBA, B
TOM YHCJIC U U3YYCHHBIX OPTaHUYECKUX BEIICCTB;

pa3nn4aTth o Ka4eCTBEHHBIM peakuusaM
MPEUIOKEHHBIC KATHOHBI M aHUOHBI;

OIMCHIBATh XUMHUUYECKUE PEAKIMH, HaOII0IacMble B
Xo7e JIEMOHCTPAIIMOHHOTO u 1a00paTOPHOTO
HKCIIEPUMEHTOB.

JeNaTh BBIBOJBI W3 PE3YJIbTaTOB IMPOBEIAEHHBIX
XUMHAYECKHX IKCIIEPUMEHTOB;

OOBSICHATh TEHETHYECKYIO CBSI3b MEX/y BEIICCTBAMH
pa3HBIX KJIACCOB HEOPTaHMYECKUX BEIIECTB;

CocraBisiTh  CXeMy DIIEKTPOHHOTO  0OajlaHca K
OKHCIIUTEIHHO-BOCCTAHOBUTEIHHBIM PEAKIUsIM, IPABHIHHO
paccTaBiiaTh KO3(pHUIMEHTHI Ha OCHOBE COCTaBJICHHOW
CXEMBI, OIPEEIIATh OKUCIIUTENb U BOCCTAHOBUTEII;
MPOU3BOJIUTh BBIYHMCIICHUS MO0 XUMHUYECKOMY YPABHEHUIO C
WCTIOJIB30BAHUEM MAaCCOBOW JIOJIM PACTBOPEHHOTO BEIECTBA
B pacTBOpE.

Paznen 3. TecToBBIH
MIPAKTUKYM.

[IpaBHUIBHOCTH ~ OIIGHKHM  CBOMX  BO3MOXKHOCTEH  TIpuU
BBIIIOTHEHUHN 3aJIaHUIM TECTa;
yMeHHEe 0e30IHUO0YHO 3aMOIHAThH OJaHKH.

No
n/n

Tema 3anaTus Komunuectso | Ucnonb3oBanu

9acoB e

Teop | IIpak | oOopynoBaHue
HIEHTpa
«Touka
pocTa»




Pasnen 1. BBegenne B kype. (1 yac)

1 Beenenue B kypc. XuMus B JIMLIAX. 0 KomnsroTepHo
e
o0opyoBanme

Paznen 2. «Mup xumun» (32 yaca)
2-5 | [lnanerapnas moxenbp aroma. OpHecT Pesepdopn. .M. Mengenees. 2 KomnsroTepHo
OTKpBITHE TEPHOAMYECKOTO 3aKoHA. CTpoeHHe 3JEKTPOHHBIX 000JI0YEeK e
atoMoB nepBbix 20 anementos [ICXD. o0opyioBanme
6-7 | Ctpoerne Moekyn. XWMHAYecKass CBS3b: KOBAJIEHTHAs (HEMOJSpHAsd, 1 KommerotepHo
NOJISIpHAs ), HIOHHAS, METAJUTNYECKasl. e
BaneHTHOCTh XMMHYECKUX 3J1eMEHTOB. CTENeHb OKHUCICHUS XUMHYECKHX o0opyznoBaHue
3JIEMEHTOB.

8-9 IIpocteie u  crnoxsable  BemecTBa.  OCHOBHBIE — KJIACCHI 0 KomnsroTepHo

HEOPraHW4eCKuX COEAMHEHHUH. Homenknatypa HEOPraHWYEeCKUX e

COCAMHEHHH. o0opyznoBaHue
10- XuMHUECKass peakuus. YCIOBHS UM IPU3HAKM  IPOTEKaHHUS 1 KomnsrotepHo
11 XMMHMYECKUX peakiuil. XuMHUdecKkre ypaBHEeHUsA. 3aKOH COXpPaHEHUS MacChl e

BEILIECTB. o0opyznoBaHue

Knaccudukanys XuMUIeCKUX peakui 10 pa3IMYHbIM IPU3HAKAM:

KOJIMYECTBY U COCTaBY HMCXOJHBIX W IMOJIYYEHHBIX BEIIECTB; MU3MEHEHUIO

CTENEeHEN OKUCIIEHUS] XUMUYECKHUX 3JIEMEHTOB, IIOTJIOIIECHHUIO U BBIJIETICHUIO

SHEPruM.

12- Brrunciienrie MaccoBOM J0JIM XUMUYECKOTO AJIEMEHTA B BEIIECTRBE. 2 KomnsroTepHo

13 e
o0opyoBanme

14- | DNEeKTPOIUTH U HEAIEKTPOIHUTHI. KaTHOHBI M aHMOHBI. DJIEKTPOITUTHICCKAS 1 O6opynoBaHu

15 | muccormarysl KUCIOT, eiouei, coneit (CpeaHmx) e TUTSE

Peakum mOHHOTO 0OMEHA M YCIIOBHS UX OCYIIECTBIICHHS. MPaKTHYECKUX
pabot

16- XWMHYECKHE CBOWCTBA OKCHIOB: OCHOBHBEIX, aM()OTEPHBIX, 1 O6opynoBanu

17 KHUCJIOTHBIX. e s
NPaKTHYECKUX
pabot

18- XUMHYECKHE CBOWCTBA OCHOBAHWIA U KHCIIOT. 1 O6opynoBanu

19 € VIS
MPaKTHYECKUX
pabot

20- XumuyecKre CBOHCTBAa aM(POTEPHBIX THAPOKCUIOB. 1 O6opynoBanu

21 e s
MPAaKTHIECKUX
pabot

22- XuMu4eckne cBoMCTBa cojieil (cpeanrx). B3aumMocBs3b pa3nuyHbIX 1 O6opynoBanu

25 | KIaccoB HeOpraHMYEeCKHX BeuecTB. Peakinu noHHoro oomeHa. (Ne22) e JUIs
MPaKTUYECKUX
pabor

26- XUMUYECKHE CBOWCTBA MPOCTHIX BELIECTB HEMETAJIOB: TaJIOTE€HOB, 0 ObopynoBaHu

27 KHCIIOpOAa, CEpHL. e IS
MPaKTUYECKUX
pabor

28- XUMHYECKHE CBOMCTBa MPOCTHIX BELIECTB HEMETAJUIOB: a30Ta, 0,5 ObopynoBanu

29 | docdopa, yrinepoaa, KpeMHHS e b1
MPaKTUIECKUX
paboT

30 YucTele BemecTBa M cMecu. [IpaBuia Oe3omacHoil paboOTHl B 0,5 ObopynoBaHu
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HIKOJIBHOM TabopaTopuu. YenoBeK B MUPE BEILIECTB. e i
MPaKTHYECKUX
pabor

31 OKHCIUTENPHO-BOCCTAHOBUTENbHBIE  peakiui. Oxucnutens u | 0 1 KomnsrotepHo

BoccTaHOBHUTEND. (Nel4, 20) e

o0opyznoBaHue
32 Brruncnenne MaccoBoit  nmomm  pacTBopéHHOro BemectBa B | 0 1 KomnerotepHo
pactBope. Berancnenns no xumMudeckoMy ypaBHeHHIO. (Ne21) e
o0opyznoBaHue
33 Onpenenenue xapakrepa cpeibl pacTBOPOB KHCIOT U mienoder ¢ | 0,5 0,5 Ludpossie
MOMOIIIbIO MHAWKATOpOB. KadecTBeHHBIE peakiui Ha aHHUOHBI B PacTBOpPE JATYNKA
(Cl_, Br, I, Sz_, SO32_, SO42_, NO; -, PO, 3-, CO; 2_, SiO3 2—)
KauecTBeHHble peaknuu Ha kKatuoHbl B pactBope (NH, *, Na', K',
Ca*, Mg*, Fe*, Fe’, Al¥, Cu®, Zn*). KauecTBeHHble peakiuyu Ha
razoo0pa3Hble BemecTBa (KUCIOPOI, BOAOPOI, YIJICKUCIIBIN Ta3, aMMHAaK)
Paspen 3. TecroBrlii npakTukym. (1 yac)
34 TecToBbIl MPAKTUKYM 0 1 Kommbrotepro
e
obopynoBaHue
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