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IIporpaMmma Kypca BHEYpPOUHOIi AeATeJbHOCTH « MUP XUMHID)
HosicHuTeIbHAS 3alIUCKA

Kypc BHeypouHOU AesaTeNbHOCTH «MUp XMMHUN» IPEIHA3HAYECH Ul pealu3alud BHEYPOUYHOH
JeATEeILHOCTH oOydaronuxcss 9 kimaccoB B ycnoBusax peanusanuun PI'OC OOO wu HampaBieH Ha
pacuMpeHye 3HaHuil 00ydJaroIuxcsi 0 MPAaKTUYECKOM MPUMEHEHUU XUMHUYECKUX BEUIECTB B €KEAHEBHOU
KHU3HH 4YeJoBeKa, (OpMHpOBaHME HHTEpeca K XHMHUM KaKk K BO3MOXKHOH oOnactu Oymyeit
npodeCcCHOHATBHOMN 1S TETbHOCTH.

Lenp naHHOrO Kypca — MOArOTOBKA M MOJJEP>KKAa BBITYCKHUKOB 9 Kilacca LIKOJbI, MTOMOIIb B
MIPEOJIOJICHUN KOTHUTUBHBIX, JIMYHOCTHBIX U IIPOLECCYAIbHBIX TPYAHOCTEH.

Pe3ynbraroM COBMECTHOH AESTENBbHOCTH OOydaromuxcs 9 kimacca m megarora OyayT SIBISTBHCS
pe3ysbTaThl IPOOHOr0 TECTUPOBAHUS, a TAKIKE HCCIEA0BATEIbCKUN MPOEKT O MPEAMETY XUMHUSL.

Hoeu3noii 1anHOil NporpaMMsbl SIBIISIETCA TO, YTO B OCHOBE JIEKUT CHUCTEMHO-JEATEIbHOCTHBIN
MOJIX0JI, KOTOPBINA CO3[]a€T OCHOBY JIJIsl CAMOCTOSITENILHOTO YCIIEUTHOTO YCBOSHHS 00YYarOIIMMUCS HOBBIX
3HAHUHW, YMEHHM, KOMIETEHIMWA, BUJIOB U CIIOCOOOB JEATEILHOCTH M OOECIEYHMBAET COOTBETCTBHUE
JESATEIbHOCTH OOYy4YalolUMXCsl MX BO3pacTy U HMHAMBHUIYAJIbHBIM OCOOEHHOCTSIM. OMOLMOHAIBHOE
NIEPEKUBAHUE TIPOLIECCA OTKPBITUS SBJISIETCS OCHOBOM MOTHMBALIMM K 3HAHMSM, CTUMYJIATOPOM CaMOM
YMCTBEHHON JEATENBHOCTH B  JOCTH)KEHUHU LENEH JIMYHOCTHOIO, COLMAIBHOIO M II03HABATEIBHOIO
Pa3BUTHS 00YYAIOIIHXCS.

[IporpamMma pa3paboTaHa Ha OCHOBE CIEAYIOIUX HOPMATUBHBIX JJOKYMEHTOB:

o ®DenepanbHbiii 3ak0H Ne273 @3 o1 29.12.2012 1. «O6 obpa3zoBanuu B Poccuiickoii @eneparum;

o @enepanbHbII rocy1apCTBEHHBIH 00pa30BaTENbHBINA CTAHJAPT OCHOBHOTO OOIIEro 00pa3oBaHMs,
YTBEPXKACHHBIN IprKazoM MuHuctepcTBa oOpa3zoBaHus U Hayku Poccuiickoit ®enepanuu ot 17
nekabpst 2010 r. Ne 1897;

o TpeboBaHUS K OCHAIIEHHIO O0Pa30BaTENILHOTO IPOLECCa B COOTBETCTBUU C COAEPIKATEIbHBIM
HaloOJIHEHHeM  y4eOHbIX  NpeAMeTOoB  (eepalbHOr0  KOMIIOHEHTa  TOCYIapCTBEHHOTO
00pa30BaTeNbHOTO CTaHAApTa, YTBEPXKACHHBIN Mpuka3zoM MuHUCTEpCTBa 00pa30BaHUS M HAyKH
Poccuiickoit ®enepanyu ot 4.12.2010 r. Ne986;

e CanlluH, 2.4.2.2821-10 «CanutapHo - SHUAEMHOJOTHYECKHE TpPeOOBaHUS K YCIOBUAM H
opraHuzaimuu  oOyueHHss B 0OIIe0Opa3oBaTENbHBIX  YUPEXKICHHUSX,  YTBEp)KICHHbBIE

MIOCTaHOBJIEHHEM [ JTaBHOTO rocyapcTBEHHOr0 caHuTapHoro Bpaua P® ot 29.12.2010r. Ne189».

3aHaTus MNpOBOAATCA MHAUBUAYAJIBHBIC U I'PYIIIOBLIC.

Ilens mporpaMMmbl:



- TIOATOTOBKA M TOIICP)KKA BBITYCKHHKOB 9 Kjacca IIKOJBI, IMOMOIIb B TPEOJOJICHHH
KOIHUTUBHBIX, TUYHOCTHBIX U MMPOLCCCYAJIbHBIX pr,Z[HOCTeI\/JI B IICpUOA MMOATOTOBKHU K 3K3aMCHY.

3adayu nporpaMMbl BHEYPOUHOM JIEATETbHOCTH IO XUMUU:

OCBOCHHE BaXHCWIIMX 3HAHUH OO0 OCHOBHBIX IOHATHUAX M 3aKOHAX XWMHUH, XUMHUYECKOU
CHMBOJIHKC;

OBJIAAICHUC YMCHUIMU Ha6HIOIIaTB XUMHYCCKUC SABJICHUA, IPOBOAWUTH XUMHUYECKUHU SKCIICPUMCHT,
IPOBOJIUTH PAcYEThl HA OCHOBE XMMHUYECKHX (POPMYII BEIIECTB ¥ YPaBHEHUI XMMUYECKHX PEaKIuii;

pa3BUTHE TI03HABATEIBLHBIX WHTEPECOB M HMHTEIUICKTYAIBHBIX CIIOCOOHOCTEH B Tpoliecce
NPOBEICHUSI XUMHUYECKOTO IKCIIEPUMEHTA, CAMOCTOSTEIILHOTO MTPUOOPETEHUSI 3HAHUN B COOTBETCTBUU C
BO3HUKAKIINMU KNU3HCHHBIMU HOTp€6HOCT$IMI/I;

BOCIIMTAHUEC OTHOWICHUA K XHWMHUM KaK K OJHOMY U3 (PYHIIaMCHTaJII)HI)IX KOMIIOHCHTOB
€CTeCTBO3HAHUS M DJEMEHTY OOIIEUEIOBEYECKON KYJIbTYphl; MPUMEHEHUE TOJIYYCHHBIX 3HAHUH U
YMEHUH JUTsl UCTIOJIb30BAHUS B HECTAH/IAPTHOM CUTYAIIHH.

1.Conep:xanue nporpaMMbl BHEYPOUYHOH /1eATEILHOCTH

[IporpaMMa 3aHATHN COCTOUT U3 YETBIPEX Pa3JEIIOB:

1. BBenenue. Xumus B JIMI1ax

2. IToBTOpeHue u yriayOieHue TeOpeTHYecKoro MaTepuala, METOAMKA PeIleHus 3aJaH|i pa3HOro
YPOBHSI CIIOKHOCTH.

3. TecTOBBI IPAaKTUKYM.

OcHoBHOE coaepxaHue

Pasnen 1. BBenenue B kypc. Xumus B Junax. . — 1u

BerecTBa kotopbie yacTo BCTpevyaroTCss HaM B OOBIYHOM JKU3HU JIOMa U Ha YITUIIE.

YucTele BelecTBa M CMECH.

OHOPOIHBIC ¥ HEOTHOPOIHBIE cMecH B ObITy. CBoiicTBa cMecei. JIucTUiIIALuMS, BhllIapUBaHUE,
HeHTpU(yrupoBaHue, XpoMaTrorpadusi, KpUCTAIUTH3AIN U BO3TOHKA.

JlocTmkeHns pyCCKUX COBETCKUX YUEHBIX B 00JACTH XHUMHHU

Paznen 2. «Mup XuMuUM» — TEOPETUYECKUH MaTepuan [0 HEOPraHWYECKOM XUMHUU U
[IEPBOHAYAJILHBIM TPEACTABIECHUSAM II0 OPraHMYEeCKONM XMMHH, METOJMKA PELIEHUS 3aJaHuil pa3HOIo
YPOBHS CIIOKHOCTH — 32 4.

Crpoenue atoma. CTpoeHHe IEKTPOHHBIX 000s10uek aToMoB MepBbix 20 snemenTos [1ICXD

[Iepnonnueckuil 3aK0OH U MEPUOANYECKas CUCTEMAa XUMHUYeCcKuX 31eMeHToB JI.M1. MeHeneena

CrpoeHne wmonekya. XUMHUYECKas CBsA3b: KOBAJIEHTHas (HENOJIApHAs, IOJIIpHAsi), WOHHAas,
MeTaJuInYecKasl.

BaneHTHOCTh XUMHUYECKUX 271€EMEHTOB. CTENEHb OKUCIEHUS XUMUYECKUX AJIEMEHTOB.

[Ipoctele w cnoxHble BemiecTBa. (OCHOBHBIE KJIAacChl HEOPraHMYECKUX  COEAUHEHUH.
Homenknarypa HeopraHM4ecKuxX COETUHEHHH.

XyuMHUYecKas peaklus. YCIOBHS M NPHU3HAKM MPOTEKAHMS XMMHYECKUX peaKUui. XWMHUYECKHE
YPaBHEHHUs. 3aKOH COXPaHEHMsI MAaCChl BELLIECTB.

Knaccuukanus XMMHUYECKHX peakUuil MO pPa3Iu4HbIM IMpPU3HAKaM: KOJMYECTBY U COCTaBY
UCXOJHBIX M IIOJIyYEHHBIX BEILECTB; HM3MEHEHHMIO CTENEHEW OKHCIEHUS XUMHUYECKHX D3JIEMEHTOB,
MOTJIOUICHUIO U BBIJCIICHUIO YHEPTUH.

Brruncienue MacCoOBOM 10JIM XUMUUYECKOTO DJIEMEHTA B BEILIECTBE.



DNEKTPONUTHl U HEIEKTPOIUTHl. KaTHOHBI M aHMOHBIL. DJIEKTPOJUTHUYECKAs JAMCCOLIUALIMS
KHCJIOT, IIeJI0ueH, cosiel (CpeTHUX )

Peakunu noHHOTO 0OMEHA M YCIIOBUS UX OCYIIECTBIICHUS.

XUMUYEeCKHEe CBOMCTBA OKCHIOB: OCHOBHBIX, aM(OTEPHBIX, KUCIIOTHBIX.

XUMHYECKUE CBOMCTBA OCHOBAHUM U KUCIIOT.

XuMudeckue cBoMcTBa aM(pOTEPHBIX THIPOKCHIOB.

XUMHUYECKHE CBOMCTBA coJlel (CpeaHMX)

XUMUYECKUE CBOMCTBA IPOCTHIX BEIIECTB HEMETAIIJIOB: FAJIOT€HOB, KUCIOPO/a, CEPHI.

XUMHUYECKHE CBOMCTBA MTPOCTHIX BEIIECTB HEMETAIIOB: a30Ta, hocdopa, yriaepoaa, KpeMHUs

UucTteie BenecTBa 1 cMecH. [IpaBuiia 6e30macHoO pabOThI B IMIKOJBLHOMU JlabopaTtopuu. YemoBek B
MUpPE BEUIECTB.

OKHCANTENbHO-BOCCTAHOBUTEIbHBIE peakiiu. OKUCIUTENb U BOCCTAHOBUTEIIb.

B3anMocCBs3b pa3IuyHBIX KJIACCOB HEOPTraHUYECKUX BEIIECTB. Peakiyu HOHHOTO 0OMeHa.

XUMUYECKUE CBOMCTBA MPOCTHIX BEIECTB METAUIOB: IEIOYHBIX, MICIIOYHO3EMETBHBIX, MATHUS U
X COEIUHEHUH, JKele3a U €r0 COeqUHEHNH, aIFOMUHMS, €r0 COSIANHEHNH.

OmnpeneneHne XapakTepa Cpelbl PacTBOPOB KHCJIOT W INEJIOYEH C TMOMOMIBI0 WHIAMKATOPOB.
KauecTBeHHbIe peakiuu Ha annoHbl B pactope (CI°, Br, I, Sz‘, 8032‘, SO42', NO3 ", POy 3', COs 2‘,

Si0;3 )

KauectBeHHbie peakiuu Ha KaTHOHBI B pactBope (NH4 * Na*, K, Ca2+, Mgz+, Fez+, Fe3+, A|3+,
CU2+, Zn2+)

Paznen Bkmiowaer paboTy MO TPEHUPOBOUHBIM 3aJaHUSIM JUISL OINpPENEJCHHs] TOTOBHOCTH
NIKOJIFHUKOB K 9K3aMEHY 10 TOMY WJIH WHOMY pa3Jiely C IMOCICIYIOINIMM aHAJIH30M M METOIUYCCKIUMHU
PEKOMEHIAITUSMH.

Pa3nea 3. TecToBblil npakTUKyM. — 1 4
Bxuttouaet HemocpeACTBEHHO TECTHPOBAaHKUE U pabOTy ¢ O1aHKaMU OTBETOB.

2.Ilnanupyembie pe3yJibTaThbl 0CBOCHHS Kypca

Ha 3aHsTHAX BHEYpOUHOU AEATENbHOCTH «MUp XUMUW» 00yUaroIInuecs TOTOIHAT CBOU 3HAHUS 110
XMMHH, TTOBBICAT CBOW YPOBEHb TEOPETHUECKOW M IKCIEPUMEHTAIBHOMN MOJTOTOBKH. 3aHATHSI TPU3BAHBI
NpoOYAUTh Y yUalTUXCsl MHTEPEC K XUMHUECKOW HAyKH, CTUMYJIUPOBAThH JaJbHEHIIee U3yueHUEe XUMUHU.
XvMHYecKkue 3HaHusA, C(GOPMUPOBAHHBIE HA BHEYPOUHBIX 3aHATHUAX, MOMOTYT OOydaroluMcs B
MOJITOTOBKE K 9K3aMEHY 10 XMMHH M B JIAJIbHEHIIIEM OCO3HAHHO BBIOpATh HampaBieHUE MPO(UIBHOTO
o0OyueHusl.

IIpeaMeTHBIMH pe3yJIbTATAMHU OCBOEHUS IPOTPAMMBI SIBIISIOTCS:

- B TO3HABaTEIbHOU c(epe: OMMCHIBATH JEMOHCTPAI[HOHHBIE M CAMOCTOSTEIHHO MPOBEIACHHBIC
OKCIICPUMCEHTBI, UCIIOJB3YA IJIsA 3TOTO pYCCKI/II\/'I A3BIK U A3BIK XUMHH, Ha6J'IIO,ZIaTB ACMOHCTPHUPYEMBIC U
CaMOCTOSITEIILHO MTPOBOIUMBIC OIBITHI, XUMHUYECKUE PEAKIIUH, TPOTEKAIOIINE B IPUPOJIE U B OBITY;

- B ICHHOCTHO-OPUEHTAIIMOHHOM cepe: CTPOUTh CBOE MOBEJACHUE B COOTBETCTBHH C TIPUHITUITAMU
OEpeKHOTO OTHOIICHHUS K IPUPOJIC;

- B TPY/IOBO# cepe: MIaHUPOBATh U OCYIIECTBIIATH CAMOCTOSATEIBHYIO paOOTY 1O TIOBTOPEHUIO U
OCBOCHHIO TeOpeTI/I‘IeCKOI‘/JI YaCTH, MJIIaHUPOBATh U IMPOBOAUTH XUMHWYECKUU SKCIICPUMCHT, HUCIIOJIb30BATh

BCIICCTBA B COOTBCTCTBUU C UX NPCAHA3ZHAUCHUCM U CBOﬁCTBaMH;



- B c(epe O€30IaCHOCTH KHU3HEIEATEIbHOCTH: OKa3bIBaTh MEPBYI0 MOMOIIbL MPU OTPABICHUSX,
0’KOTax W JIPYTUX TPaBMax, CBA3aHHBIX C BEHIECTBAMH U JJA0OPATOPHBIM 000PYIOBAHUEM.

JINYHOCTHBIMM pe3y/IbTATAMM SIBIISIFOTCS:

- B LIGHHOCTHO-OPHEHTAILIMOHHOM cpepe — UyBCTBO FOPJIOCTHU 32 POCCUICKYIO HAYKY, OTHOLLICHHE K
TPYAY, LeNeyCTPEMICHHOCTb, CAMOKOHTPOJIb U CAMOOLIEHKA;

- B TPYyIOBOH cdepe — TOTOBHOCTh K OCO3HAHHOMY BBIOOpY NaybHeimiell oOpa3oBaTenbHOU
TPaeKTOPHH;

- B II03HaBaTeNbHOU cdepe: MOTHUBALUS YUYEHHs, YMEHHUE YIPABIATh CBOEH MO3HABATENbHOM
NeSITEIbHOCTH.

MeTtanpeaMeTHBIMH pPe3yJIbTATAMM SIBIISIFOTCS:

- BJIAJICHHE YHHBEPCAJIHHBIMU €CTECTBEHHO-HAYYHBIMH CIIOCOOAMHM JIEATEILHOCTH: HAOII0ACHHE,
U3MEpEHUe, IKCIIEPUMEHT, yueOHOe HCCIIeI0BAHNUE;

- YMEHUE IeHepupoBaTh UJEH, ONIPENENIATh CPEACTBA, HEOOXOAUMBIE Ul UX peaTu3alii;

- YMEHHUE OIpEeAeNaTh LEIN U 3aJauM JIeATENbHOCTH, BHIOMpPATh CPEJACTBA peaju3aluy LEId U
IPUMEHSTH UX Ha MPAKTHKE;

- HCIOJIB30BATh PA3JIUYHbIE UICTOUHUKHU JJIS MTOTYYEHUS] XUMHUECKOW HHPOPMALIUK.

OcBoeHne MnporpaMmbl BHEYPOYHOM JAEATENbHOCTH OOYYaroIIMMHUCS IO3BOJUT IOJIYYUTh
CJIEAYIOIINE PE3YNIbTaThI:

B cehepe pazeumuna nuunocmuvix ynueepcanpbuvix yueOHbIX 0Clicmeull 6 pamKax:

1. Koenumugnozo komnonenma 6yoym cghopmuposansi:

- OCHOBBI COLIMATbHO-KPUTHYECKOTO MBIIIICHUS, OPUEHTAlMsI B OCOOCHHOCTSAX COLMAIbHBIX
OTHOIIICHUM M B3aUMOJCHCTBUM;

- DKOJIOTUYECKOE CO3HAHME, NMPU3HAHUE BBICOKOW IIEHHOCTH »XU3HU BO BCEX €€ IMPOSBICHUSX;
IPaBUJI TOBEICHUS B UPE3BbIYAHBIX CUTYAIUX.

2. lJennocmno2o u 2MOYUOHANLHO20 KOMNOHEHMOS 6y0em chopMuposana:

- MOTPEOHOCTh B CAMOBBIPAKEHUHU M CaMOpeaIn3alui, COUAIbHOM MPU3HAHUH.

3. [leamenvHocmuo2o komnonenma 6y0ym cqhopmuposambl:

- YMEHHME BECTH JMAJOr HAa OCHOBE PAaBHOIPABHBIX OTHOUIEHWM M B3aUMHOIO YBAXXCHMS U
OPUHSATHS;

- YCTONUYMBBIA IO3HABATENbHBI MHTEPEC M CTAHOBJIEHHE CMBICIIOOOpasytomell (QyHKIUN
MO03HABATEJIbHOIO MOTHBA;

- TOTOBHOCTb BBIOOpA MPOQPHILHOTO 00pa30BaHMUSL.

2. Obyyarouuiics NOIYyIUTh BO3ZMOXKHOCTH [T (HOPMUPOBAHHMS:

- BBIPQ)KEHHOM yCTOMYMBON y4eOHO-TT03HABATEIbHOM MOTHBALIMY U HHTEpPECa K YUCHUIO;

- TOTOBHOCTH K CaMOO6paBOBaHI/IIO U CaMOBOCIIMTAaHHIO.



B cehepe pazeumusn pecyiamusnvlx yHugepcanbHvlX yueOHbIX 0elicmeuil 00yuarouuiica

1. HayuuTcs:

- 1IeJIETI0JIaraHMIo, BKJIIOUYasl IOCTAHOBKY HOBBIX LI€JI€H, IpeoOpa3oBaHue IPAKTUUECKON 3a/1auu B
II03HABATEJIbHYIO;

- CaMOCTOSITEJIbHO AaHAIM3UPOBATH YCIOBUS JIOCTMIKEHHUS LM HAa OCHOBE y4eTa BbIIEJICHHBIX
YYUTEIIEM OPUEHTHPOB JCHCTBUS B HOBOM yU€OHOM MaTepuale;

- IJIJAHUPOBATh YT JIOCTHKEHUS LEJIEH.

2. [Tony4uTh BO3MOXHOCTb HAyUUThCS:

- CAaMOCTOATEJIBHO CTaBUTh HOBBIC YU€OHbBIE LIE€IH U 33J]auy;

- IpH IUIAHUPOBAHUM JOCTUKEHMS LIE€JIeH CaMOCTOSITENIbHO U a/IEKBATHO YYUTHIBATh YCJIOBHS U
CPEICTBA UX JOCTUKECHMUSL.

B cehepe pazeumun KoMmMyHuKamuHvIX yHUGEPCATbHBIX YUEOHBIX OClICMEUTL 00YHalouuiica

1. Hayuurcs:

- aJICKBATHO MCII0JIb30BaTh peyb JUIs IJIAHUPOBAHUS U PETYIISALIUU CBOEH €A TEIbHOCTH;

- a/IeKBaTHO MHCIIOJIb30BAaTh PEUYEBBIE CPEACTBA JJISl PEIICHUS Pa3IUYHbIX KOMMYHUKATHBHBIX
3aJa4; BIaJCTh YCTHOW U MMCbMEHHOM peubl0; CTPOMTh MOHOJIOTHYECKOE KOHTEKCTHOE BBICKa3bIBAHUE;

- OpPraHM30BBIBATH U IJIAHUPOBATh YU€OHOE COTPYIAHUYECTBO C YUUTEIEM U CBEPCTHUKAMU;

- WHTErPUPOBATHCS B TPYIIy CBEPCTHUKOB M CTPOUTH IPOJYKTHBHOE B3aMMOJECHCTBHE CO

CBEPCTHUKAMH U B3POCIIBIMHU.

2. Ilonmy4nTh BO3MOKHOCTh HAYYUThCS:

- Opath Ha ce0s MHUIIMATHBY B OpPraHU3aI[UU COBMECTHOTO JICHCTBUS;

- OKa3bIBaTh MOJJEPKKY U COAEUCTBHUE TEM, OT KOT'O 3aBHCHUT JOCTH)KEHUE LI€JIH B COBMECTHOU
JeSITENIbHOCTH.

B cghepe pazeumua noznasamenvHwvix yHUBEPCATbHBIX YUEOHBIX 0CUCMEUIL 00YHAIOUWUTICA

1. HayunTcs:

- OCHOBaM peaJin3aliy MPOEKTHO-UCCIIEA0BATEIbCKON NeATENIbHOCTH;

- IPOBOJUTH HAOIIOAEHUS U HKCIIEPUMEHT MOJT PYKOBOICTBOM YUHUTEIIS;

- OCYUICCTBJIATDH pacmeeHHHﬁ IIOUCK I/IH(I)OpMaI_[I/II/I C HUCIIOJIb30BAHUEM PECYPCOB OMOINOTEK U

HurepHera.
2. [lony4nTt BO3MOKHOCTh HAYUUTHCS:
- CTaBUTh IPO0OJIEMY, apTyMEHTUPOBATh €€ aKTyaJIbHOCTb;

- CaMOCTOATCIIBHO IMPOBOAWUTH HMCCICAOBAHHUA Ha OCHOBE NPUMCHCHHA MCTO0B Ha6.]'IIOJleHI/I$I n

IKCIEPUMEHTA;
- BBIJIBUT'AaTh I'MIIOTE3bI O CBA3SIX U 3aKOHOMEPHOCTAX IIPOLIECCOB;

- OpraHru30BaTh UCCICA0OBAHUE C LCIbIO IIPOBCPKU T'MITOTC3EI;



- ACJIaTh YMO3aKJIIOYCHUS U BBIBOABI HA OCHOBC apryMCHTAIIUH.

[IporpaMMa BHEYpOUHOH NEATENBHOCTH MO XUMUU «MHUp XUMUU» paccuuTaHa Ha ydamuxcs 9

KyaccoB (34 Jaca).

3.KanengapHo-TeMaTH4yecKoe NJIAHUPOBaHNe

Tema

Bcero
JacoB

[Tnanupyemsle pe3ynbTatsl (YY)

Paznen 1. BBegenue B Kypc.
XUMUA B IULAX.

1

3HaeT BelIecTBAa KOTOpPbIE YAaCTO BCTPEUYAIOTCS HaM B
OOBIYHOM JKM3HU J0Ma M Ha yiuie. YHUCThle BelIeCTBa U
cmecu. OMHOpPOIHBIE W HEOAHOPOJHBIE CMECH B OBITY.
CBolicTBa CMecCeH. Juctunnsanus, BBINIAPHBAHHUE,
HEHTPUPYTUpPOBaHUE, Xpomarorpadus, KpUCTALTU3ALMS H
BO3rOHKA.

3HAET JOCTUKEHUS PYCCKUX COBETCKUX YUYEHBIX B 00JIacTH
XUMHUU

Paznen 2. «Mup xumun»

32

Hay‘-II/ITCﬂ OIPCACIIATL LICIIN W 3aJa4r ACATCILHOCTH,
BBIOMpATh CPE/ICTBA pealin3allui LEIM U NMPUMEHATh UX Ha
MIPAKTHUKE;

pa3nuyaTh BELIECTBA PAa3HBIX KIACCOB MPOCTHIX U
CJIOKHBIX BCUICCTB, OMMPECACIIATh NX XUMHUYCCKUC CBOﬁCTBa, B
TOM YHUCJIC U U3YYCHHBIX OPraHUYCCKUX BCIICCTB;

pa3nuyarb o Ka4eCTBEHHBIM peaKuusIM
MPCATOKCHHBIC KATUOHBI U AaHUOHBI;

OIMCHIBATh XUMHUYECKUE pEaKIUH, HaOI0JaeMble B
X0Je J€MOHCTPAIlMOHHOTO u 1ab0paToOpPHOTO
HKCIIEPUMEHTOB.

JleJ1aTh  BBIBOJBI M3 PE3YJIbTATOB IIPOBEAEHHBIX
XMUMHUYECKHUX 3KCIIEPUMEHTOB;

00BICHSITH FCHECTUYCCKYIO CBA3b MCKAY BCIICCTBAMH
pa3HBIX KJIACCOB HEOPTraHUYECKHUX BEIECTB;

CocTaBndTh CXeMy D3JEKTPOHHOro OajiaHca K
OKHCITUTEIbHO-BOCCTAHOBUTEIBHBIM PEAKLUAM, MPABUIBHO
paccTaBisTh KOI(PQPUIMEHTH Ha OCHOBE COCTaBJIEHHOM
CXEMBI, OIPEEIIATh OKUCIUTENb U BOCCTAHOBUTEIT;
IMPONU3BOJUTE BBIYMCIICHHUA 110 XUMHUYCCKOMY YPAaBHCHUIO C
UCITOJIb30BAaHUEM MAacCOBOM JIOJIM PAacCTBOPEHHOTO BEIECTBA
B pacTBOpE.

Pa3nen 3. TecToBbIH
MPaKTUKYM.

[IpaBUIBHOCTP  OLEHKM  CBOMX  BO3MOMKHOCTEM NP
BBLITTOJITHEHUY 3aJJaHUH TECTa;
yMeHHue 0€301MO0YHO 3aMOJIHITh OJTaHKH.




Ne Tema 3ansTus KomuuectBo | Mcmons3oBanu
n/m 4acoB e
Teop | IIpak | obopynoBanue
LEeHTpa
«Touxka
pocTay
Paznen 1. BBenenue B kype. (1 yac)

1 Beenenue B kypc. XuMus B TUIaX. 1 0 KommproTepHo
e
o0opyioBaHue

Pazpnen 2. «Mup xumum» (32 yaca)

2-5 | Ilmanerapuas mojenb aroma. OpHect Pesepdopa. .M. Mengaenees. | 2 2 Kommbrorepao
OTtkpeiTHE TIeproanYecKoro 3akoHa. CTpOEHHE SJIEKTPOHHBIX 000JI0YeK e
aTtomoB niepBbix 20 sanementoB [ICX3. 00opyoBaHUe

6-7 | Crpoenne MoJeKyln. XWUMHYecKas CBsS3b: KOBajeHTHas (HemomsipHas, | 1 1 Komnerorepao
TIOJISIpHAs), MOHHAS, METAJTHIECKast. e
BanenTHOCTh XMMUYECKHX 37IeMeHTOB. CTeleHb OKHCIEHHUS XUMHUYECKHIX o0opynoBaHue
JJIEMEHTOB.

8-9 IMpocteie w  cnoxHble  BemecTBa.  OCHOBHBIE — KJaccChl | 2 0 Kommnerotepno
HEOPTaHHYECKUX COETMHEHH. Homenkiatypa ~ HeopraHW4ecKux e
COCJTMHEHH. o0opyoBaHue

10- XuMmudeckass peakuus. YCIOBHS M TNpU3HAKU TpoTekaHus | 1 1 Komnerorepao

11 | xumuYeckHux peakuuid. XuMHUecKne ypaBHEHUS. 3aKOH COXPAHEHUS MacChl e
BEIIECTB. o0opynoBaHue

Knaccudpukanus XMMAYECKAX peaKUid M0 Pa3IUIHbIM MPU3HAKAM:
KOJIMYECTBY M COCTaBY HMCXOIHBIX U IOJYYCHHBIX BEIECTB; M3MEHEHHIO
CTeTIeHel OKUCIIEHUS! XHMUYECKIX AJIEMEHTOB, ITOTJIONICHHUIO U BBIICIEHUIO
SHEPTHH.

12- Brruucnenne MaccoBoit 10 XUMUYECKOT0 dlieMeHTa B Bemectee. | 0 2 KommnerorepHo

13 e
o0opyoBaHue

14- | DneKkTpoIUTHI 1 HEANEKTPOIUTHI. KaTHOHBI M aHHOHBL. DneKTponuTuaeckas | 1 1 O6opynoBaHu

15 | mucconmanwsi KUCIOT, MeIoueH, coelt (CpeaHux) e JUTS

Peakiuu noHHOTO OOMEHA 1 YCIIOBHSI UX OCYILLIECTBIICHUSI. MPAKTHYECKUX
pabort

16- XHUMHUYECKHE CBOMCTBA OKCHJIOB: OCHOBHBIX, aM(oTepHbIX, | 1 1 O6opynoBanu

17 KHUCJIOTHBIX. e TS
MIPAKTHYECKUX
pabort

18- XuMHYeCKe CBOMCTBA OCHOBAHUH M KHUCIIOT. 1 1 O6opymoBanu

19 e JUIS
MIPAKTHYECKUX
pabor

20- XUMHUUECKHE CBOWCTBA aM(POTEPHBIX THIPOKCHIOB. 1 1 O6opynoBanu

21 e JUIS
MIPAKTUICCKUX
paboT

22- XuMHYecKre CBOHCTBA cojiel (cpenuux). BzanMocBs3p pasnnaaeix | 1 1 O6opymoBanu

25 KJIACCOB HEOPraHWYECKUX BeliecTB. Peakiuu noHHOro oomeHa. (No22) e JUIS
MIPAKTUICCKUX




pabort

26- XHUMHUYECKHE CBOMCTBA MPOCTHIX BEIECTB HEMETAIIIOB: TaJOI'CHOB, | 2 0 O6opynoBaHu
27 | xucnopoaa, Cephbl. e JUIS
NPaKTHYECKUX
pabor
28- XHUMHUYECKHE CBOMCTBA MPOCTHIX BEINECTB HEMETAIOB: a3ota, | 1 0,5 O0opynoBanu
29 | docdopa, yriaepoaa, KpeMHHS e IUIst
NPaKTHYECKUX
pabor
30 Uucteie BemiecTBa U cMmecH. IlpaBuiaa OesomacHoit paGotel B | O 0,5 O0opynoBanu
HIKOJIbHO# JTabopaTopun. YenoBek B MUPE BEIIECTB. e TSt
NPaKTHYECKUX
pabor
31 OKHCIUTEIbHO-BOCCTAHOBUTEIbHBIE peaknud. Oxuciurenp u | 0 1 KommproTepHo
BoccTaHoBUTENb. (Nel4, 20) e
o0opynoBaHue
32 Brrunicnenne wmaccoBodd gomm  pacTBOopéHHOro BemiectBa B | 0 1 Kowmmsrorepro
pacTtBope. Brrunciaenus mo xumuueckomy ypaBHeHH0. (Ne21) e
o0opyioBaHue
33 OmnpeneneHne xapakTepa Cpefbl PacTBOPOB KUCIOT W mmienoueit ¢ | 0,5 0,5 Hudposeie
MOMOIILI0 WHAWKATOPOB. KauecTBeHHbIC PeakIMd HA aHHOHBI B PacTBOPE JATYUKH
(CI', Br, I, $*, SO, SO,*, NO; ", PO, ¥, CO5 %, Si0; %)
KauecTBeHHbIE peakiuy Ha KaTHoHbI B pactBope (NH; ¥, Na*, K*,
ca®, Mg®, Fe*, Fe*, AI*¥, Cu®, Zn®). KauecTBeHHBIC peaKiMd Ha
ra3zoo0pa3Hble BellecTBa (KUCIOPO, BOJOPO/, YIIIEKUCIIBINA Ta3, aMMHUaK)
Paspnen 3. TecroBblii npakTukyM. (1 4ac)
34 | TecToBBIi NPAKTUKYM 0 1 KommprotepHo
e

o0opyoBaHue




