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AHHOTaIUs K KypCcy BHEYPO4HOii esiTeibHOCTH «IIpakTHKyM o xXumum»
[Iporpamma pa3zpaboTaHa Ha OCHOBE CJIEAYIOLUX HOPMATUBHBIX JOKYMEHTOB!

o Oenepanbublit 3ak0H Ne273 @3 ot 29.12.2012 1. «O6 obpazoBanuu B Poccuiickoit denepanmmy;

o @epepanbHbIN TOCYIAPCTBEHHBIM 00pa30BaTEIbHBIM CTAHAAPT OCHOBHOIO OOIIEro 00pa3oBaHMUs,
YTBEPKICHHBIN IpUKa3oM MuHucTepcTBa 0Opa3oBanus U Hayku Poccuiickoit denepauuu ot 17
nexadpst 2010 r. Ne 1897;

e TpebGoBaHusi K OCHAIIEHUIO 00Pa30BaTEILHOTO TMPOIECCAa B COOTBETCTBHU C COJEP’KATEIHHBIM
HaloJIHEHUEM  y4eOHbIX  MpeaAMeToB  (enepaibHOr0  KOMIIOHEHTa  TOCYAApCTBEHHOTO
00pa30BaTeNIbHOTO CTaHJAapTa, YTBEPKAECHHBIM NpukazoM MuHHCTepcTBa 00pa3oBaHus U HAYKU
Poccuiickoit ®enepanuu ot 4.12.2010 r. Ne986;

o CanlluH, 2.4.2.2821-10 «CaHutapHO - DSNUIEMHOJOTHYECKHE TPEOOBAaHUS K YCIOBUSIM H
opranM3anuu  o0ydeHuss B oOmIeoOpa3oBaTENbHBIX  YUPEKICHUSX,  YTBEPIKICHHBIE
noctaHoBjeHueM ['1aBHoro rocynapctBeHHoro canutapHoro Bpada P® ot 29.12.2010 r. Ne189».

Breypounast nesitensHOCTh «IIpakTHKyM 1Mo XUMHW» TIpeIHA3HAYEH [T oOyJaronuxcst 9 kiacca,
BBIOpABIIUX MpeIMEeT XUMUU A cladu 3k3aMeHa B ¢opme OI'D u maHuUpyOUMX B JalibHEHIIEM
M3y4YeHHE XUMHUU Ha PO(UIHLHOM YpOBHE.

Leab nanHOTO Kypca — MOATOTOBKA M IMOJIEpXkKa oOydaromuxcss 9 Kimacca IIKOJIBI, TOMOIIh B
IIPEOJIOJIEHUN KOTHUTHBHBIX, JIMYHOCTHBIX M IPOLIECCYATbHBIX TPYAHOCTEW B IEPHOJ IHMOATOTOBKH K
JK3aMEHY.

Pe3ynpTaToM coBMeCTHOH aesTenbHOCTH oOydaromuxcd 9 kiacca M megarora OyayT sIBISTBCS
pe3ynbTaThl IPOOHOIO TECTUPOBAHMS, @ B KOHEYHOM MTOre — MTOTOBasl aTTecTalysi oOydaroluxcs Mo
IIPEIMETY XUMHUSL.

B cootBerctBUM ¢ TpeGoBaHusMH DenepadbHOrO TrOCYJAapCTBEHHOTO 00pa30BaTEIbHOTO
CTaHJapTa OCHOBHOTO 00Iero oOpa3oBaHUs BO3HHMKJIA HEOOXOAUMOCTb B pa3pabOTKe IHpOrpaMMbl
BHEYPOUHOH JI€ATEIBbHOCTH, IO3BOJISIIOIIEH paclIMpuUTh W YIIYOUTh CBOM 3HAHUA 10 XHMMHH,
c(OopMHPOBATh HABBIKU MCCIIEIOBATEIBCKON JIESATEIBbHOCTH.

AKmyansnocms NPOrpaMMBbl CBs3aHA C BO3MOYKHOCTBIO OOYdaroLIerocst BbIOpaTh MpoQUIIbHbIHI
npeaMer oOydyeHMs B CTapUIMX KJIaccaX WM M3MEHMTh CBOM BbIOOp. DK3aMeH MO XUMHUM TpeOyeT OT
oOyyarolmuxcs MHOTMX 3HaHMM U TMOHATUH HE TOJBKO B OOJACTM HEOPraHWYECKOM XMMHH, HO H
OpPraHMYECKON XMMHH; BIAAETh IPAKTUUECKUMHU HABBIKAMM U YMETh IIPUMEHATh UX B IPYrOl CUTyalUH.
3aHATHA 110 BHEYPOYHOU JEATENBHOCTH «IIpakTuKyMm 10 XUMUMW» NIPEIHA3HAYEHBI JJI TEOPETUUECKON U
IIPAKTUYECKOM IOMOLIM B TNOAroTOBKE K ['OCymapcTBEHHONW HWTOrOBOM aTTECTAllUU. 3aHSTHS
OpUEHTUPOBAHbl HAa MOBTOPEHHE, CUCTEMAaTU3aLUI0 M YIIIyOJEHHOE HM3ydyeHUEe Kypca XMMHUU OCHOBHOM
IIKOJIBI, a TaKXe Ha MOJAroToBKY oOydarommxcs 9-x kmaccoB k OI'D u oOywarommxcs, KOTOpbIE
BBIOMPAIOT XUMHIO Ul JaybHeiIiero oOydeHust B mpoduie. 3aHATHS MO IMpOorpamMme BHEYPOUHOM
neatenbHOCTH «IIpakTHKyM O XMMUK» MOMOTYT peaqnu30BaTh 00yJaroIIMMCs MPOEKTHI M0 BHIOPAaHHBIM
TeMaMm.

Hoeu3noni 1aHHON TPOrpaMMBbl SBJISIETCS TO, YTO B OCHOBE JICKHUT CHUCTEMHO-AEATEIBHOCTHBIN
MOJIX0/, KOTOPBIN CO3/1a€T OCHOBY JUIsl CAMOCTOSITENIFHOTO YCIIEIIHOTO YCBOCHHSI 00YYalOIIMMHUCS HOBBIX
3HaHUH, yMEHHWH, KOMIETEHIWH, BUJOB M CIHOCOOOB JEATEIBHOCTH M O00ECHEeYMBACT COOTBETCTBUE
JEATeNbHOCTH OOY4YaloUIMXCsl MX BO3PAacCTy W HHAMBHMIYAIbHBIM OCOOEHHOCTSM. OMOLMOHAIBHOE
MIEPEKUBAHUE IIPOLIECCA OTKPBITUSA SBISETCS OCHOBOM MOTHBALMU K 3HAHUSM, CTUMYIATOPOM CaMOH
YMCTBEHHOU JEATEIBHOCTH B JOCTHXKCHUM LEJIEH JMYHOCTHOIO, COLMAJIBHOIO M IIO3HABATEIIBHOIO
pa3BUTHS 00yUYaAIOIIHUXCS.

3aHATHS IPOBOJATCS MHANBUyaIbHBIE U I'PYIIIOBBIE.

Ilens nporpaMMsl:



- TOATOTOBKA W TOMJEpXKa oOydarommxcs 9 Kigacca IIKONBL, TOMOIIL B TPEOJOJICHHUH
KOTHUTHUBHBIX, JINYHOCTHBIX U MPOUECCYATbHBIX TPYIHOCTEN B MEPUO/I MOATOTOBKU K SK3aMEHY.

3adauu nporpaMMbl BHEYPOUHOU I€ATEILHOCTU IO XUMUU:

OCBOEHHE BAXKHEHIINX 3HAHUH OO0 OCHOBHBIX IIOHATHAX M 3aKOHAX XHUMHH, XUMHYECKOHN
CHMBOIJIHKE;

OBJIQJICHUE YMEHUSMH HAOII0/IaTh XUMUYECKUE SIBJIICHUS], IPOBOJAUTh XUMUYECKUM SKCIIEPUMEHT,
MIPOBOJIUTH PACUYEThl HA OCHOBE XUMHUYECKUX (POPMYIT BEIIECTB U YPABHEHUH XUMUYECKIX PEAKITHIA;

pa3BUTHE TIO3HABATEIBHBIX HWHTEPECOB M MHTEIUICKTYAJIbHBIX CIIOCOOHOCTE B Mpolecce
MPOBEJICHUSI XUMHUYECKOTO IKCIIEPUMEHTa, CAMOCTOSITEIILHOTO MPUOOPETEHUST 3HAHUN B COOTBETCTBUU C
BO3HUKAIOIINMHU KU3HEHHBIMHU MOTPEOHOCTSIMU;

BOCIIUTAHHE OTHOIICHUS K XUMHUU Kak K OJHOMY U3 (yHIAMEHTaJIbHBIX KOMIIOHEHTOB
€CTECTBO3HAHMSI W JJICMCHTY OOIIEYeNIOBEUYeCKON KYIbTYPhl; NMPUMEHEHUE IIOJYYCHHBIX 3HAHUH U
YMEHUU ISl UICTIOJIb30BaHUS B HECTAHJAPTHOU CUTYAIIHH.

IInanupyeMble pe3yJbTaThl 0 KYPCY BHEYPOUHOI AeATeJbHOCTH «[IpakTHKYM MO0 XUMHI»

Ha 3aHsaTHSIX BHEYPOUHOU JEATSIBHOCTH «IIpakTHKyM M0 XUMUW» 00YJArOIIHeCs TOTIONHAT CBOU
3HAHUS TI0 XWUMHH, ITOBBICIAT CBOW YPOBEHBb TEOPETHUECKON M IKCIIEPHUMEHTAILHON MOATOTOBKHU. 3aHITHS
MPU3BAaHBI MPOOYIUTh Yy YYANIUXCS HMHTEPEC K XHUMHYECKOW HAyKH, CTHMYJIMPOBATh TaJIbHEUIICe
W3YYCHHE XUMHW. XHUMHYCCKHE 3HaHWsA, CPOpMHpOBaHHBICE HA BHEYPOUHBIX 3aHATHAX, IOMOTYT
00yJaronuMcs B TIOJITOTOBKE K DK3aMEHY 10 XHMHH U B JTAJIbHEHIIIEM OCO3HAHHO BBHIOPAThH HAITPAaBJICHUE
poUIBLHOTO 00yUEHUS.

IIpenmMeTHBLIMHU pe3yabTATAMH OCBOCHHS IMPOTPAMMBI SBJISOTCS:

- B TO3HABaTeIbHON c(epe: ONMHUCHIBATH JEMOHCTPAIMOHHBIC W CAMOCTOSTEIBHO IMPOBEICHHBIC
AKCIIEPUMEHTHI, UCTIONB3YS JUIS 3TOTO PYCCKHH S3BIK M SI3bIK XUMUU; HAOIIOJIATh JIEMOHCTPHUPYEMbIC H
CaMOCTOSITEIIEHO MTPOBOIUMBIE OIBITHI, XAMUYECKUE PEAKITUH, TPOTECKAIOIINE B IPHUPOJIE U B OBITY;

- B [IGHHOCTHO-OPHEHTAIIMOHHOHN Cepe: CTPOUTH CBOE TIOBEJICHUE B COOTBETCTBUH C IPUHITUIIAMHA
OepeKHOTO OTHOIMIEHHUSI K IPHPO/IC;

- B TpyIOBOH c(epe: MIaHUPOBATh U OCYIIECTBISITH CAMOCTOSATENBHYIO paObOTy 1O IOBTOPEHHIO H
OCBOCHHIO TEOPETUYECKON YacTH, MJIAHUPOBATH M MPOBOJUTH XUMHUYECKHI IKCTIEPUMEHT; HCIIOJIb30BATh
BEIIECTBA B COOTBETCTBHH C MX MPEJIHA3HAYCHUEM U CBOWCTBAMH;

- B chepe 0E30MaCHOCTH KHU3HEICATSILHOCTH: OKa3bIBaTh MEPBYIO MOMOIIL MPH OTPABJICHUSX,
O’KOTaxX ¥ JIPYTUX TPaBMaXx, CBS3aHHBIX C BEIICCTBAMH M JIA0OPATOPHBIM 000PYIOBaHUEM.

JIMYHOCTHBIMH pPe3yJIbTATAMHU SBIISIOTCS:

- B [ICHHOCTHO-OPUEHTAIIMOHHOHN Chepe — YyBCTBO FOPAOCTH 32 POCCHUCKYIO HayKy, OTHOIIICHHE K
TPYAY, LIEIeYCTPEMIIEHHOCTh, CAMOKOHTPOJIb M CAMOOIICHKA;

- B TpyIoBOW cepe — TOTOBHOCTh K OCO3HAHHOMY BBIOOpY NalibHEHIIeH o0pa3oBaTebHOU
TPACKTOPHUU;

- B TI03HABaTeJILHOW cepe: MOTHUBAIUS YYCHHUsS, YMEHHE YIPABISATh CBOCH MO3HABATEIHHOU
NS TEITIBHOCTH.

MeTtanpeaMeTHbIMHU Pe3yJIbTATAMM SBIISTFOTCS:

- BJIAJICHHE YHHBEPCAJIbHBIMU €CTECTBCHHO-HAYYHBIMHU CHOCOOAMHM JIEATEIILHOCTH: HAOIIOICHUE,
W3MEpEHHUE, SKCIICPUMEHT, Y4eOHOE UCCIICIOBAHHE;

- YMEHHE TeHEPUPOBATh UJIEH, ONIPENIEISITh CPEACTBA, HEOOXOTUMBIE IJIs UX pealli3allii;

- YMEHHUE OMNpeAeNaTh LEeNU U 3a/la4d JIeATEIbHOCTH, BBIOMPATh CPENICTBA pealu3alliu LEeNu U
MPUMEHSTh X Ha MPAKTUKE;

- HCTIOJIb30BaTh Pa3IMYHbIe HCTOUHUKH IS MOJIy4EHUsI XUMUUYECKON HHPOPMAITIH.

OcBoeHHE TMPOrpaMMbl BHEYPOUYHOW JEATEIBHOCTH OOYYArONUMUCS TO3BOJIUT TOJIYYUTh
CIICYIOIINE PE3YJIbTaThI:

B cehepe pazeumuna nuunocmuplx ynugepcanpbupix yuedHbvix 0Clcmeuil 6 pamKax:

1. Koenumugnozo komnonenma 6yoym cghopmuposamsi:

- OCHOBBI COIMAJBHO-KPUTUYECKOTO MBIIIJICHUS, OPHCHTAIMSI B OCOOCHHOCTSAX COIMAJIBHBIX
OTHOIIICHUM ¥ B3aUMOJACHCTBU;



- DKOJIOTMYECKOE CO3HaHHUE, IIPU3HAHME BBICOKOW LIEHHOCTU JKHU3HU BO BCEX €€ INPOSBIICHHUSX;
IIPaBUJI IOBEACHUS B YPE3BbIYANHBIX CUTYaALIUAX.

2. [Jennocmmo2o u 2MOYUOHANLHO20 KOMNOHEHMOE 6y0em cpopmuposana:

- MOTPeOHOCTh B CAMOBBIPAXEHUU M CAaMOPEaTN3alM1, COLUATEHOM PU3HAHHH.

3. [leamenvnocmnoz2o komnonenma 6yo0ym cqpopmuposamvi:

- YMEHUE BECTH IUAJIOl HAa OCHOBE PABHOIPABHBIX OTHOIICHUM M B3aUMHOIO YBA)KCHUS H
HPUHSATHS;

- YCTOMYMBBIN NO3HABATENIbHBIM MHTEPEC M CTAHOBJIEHHME CMBbICIOOOpasyomel (yHKIUU
[I03HABATEIBHOTO MOTHBA,;

- TOTOBHOCTb BbIOOpA MPOPHUIBHOTO 00pa30BaHUSL.

2. O0y4aromuiicss NOIYIUTh BO3MOXKHOCTH [T (DOPMHUPOBAHHS:

- BBIP@XXCHHOH YCTOMUMBOM yueOHO-TT03HABATEILHON MOTHBALIUN M HHTEpECa K YUCHUIO;

- TOTOBHOCTH K CaMOOOPa30BaHUIO U CaMOBOCIIUTAHHUIO.

B cehepe pazeumusn pezynamuenvix yHusepcanbHovlx yueOHblX 0eiicmeuil 00yuarouuiica

1. Hayuurcs:

- LIeJIETIONIaraHuIo, BKIIIOYasi MIOCTAaHOBKY HOBBIX 1I€JIel, peoOpa3oBaHue MPaKTUUECKOHM 3a/1auu B
IT03HABATENbHYIO;

- CaMOCTOSITENIBHO aHAJIU3UPOBATh YCIIOBHS JOCTHXKEHHMS L€ HAa OCHOBE ydeTa BBIJIECJICHHBIX
YUUTEIEM OPUEHTHUPOB JIEHCTBUS B HOBOM Y4eOHOM MaTepuae;

- IUTAHUPOBATh ITyTH JOCTHKEHUS LETeH.

2. IlosmyunTh BO3MOKHOCTb HAY4NUTHCS:

- CaMOCTOSATEIHLHO CTaBUTh HOBbIE YUeOHbBIE LIENH U 3a]1a4H;

- MPH IUIAHUPOBAHMM JOCTHIKEHMS LI€JIEM CaMOCTOSITENIbHO M aJIEKBaTHO YYHUTHIBATH YCJIOBUS U
CpENCTBA X JOCTHKECHHUS.

B cehepe pazeumua KommyHuKamugHvIX yHUGEPCATLHBIX YUEOHBIX 0CUCM U 00y aloWUILCA

1. Hayuurcs:

- aJIEKBATHO UCIOJIBb30BaTh pedb Ul INIAHUPOBAHUS U PETYJISLIUN CBOEH NEATENbHOCTH;

- aJICKBaTHO MCIIOJB30BaThb PEUYEBBIE CPEACTBA IS PELICHUS Pa3IUYHBIX KOMMYHMKAaTHBHBIX
3a]1a4; BJIAJCTh YCTHOW U IMCbMEHHOM PEYbIO; CTPOUTh MOHOJIOTUYECKOE KOHTEKCTHOE BBICKA3BIBAHHE;

- OpPraHU30BbIBATh U IIJIAHUPOBATh YU€OHOE COTPYIHUUYECTBO C YUUTENIEM M CBEPCTHUKAMU;

- WHTETPUPOBATbCS B TPYINIy CBEPCTHUKOB M CTPOUTH IPOAYKTUBHOE B3aMMOJICHCTBHE CO
CBEPCTHHUKAMM U B3POCIIBIMHU.

2. Ilony4nTh BO3MOXKHOCTb HAYYUTHCS:

- OpaTh Ha ce0s MHULMATUBY B OPraHU3aLM COBMECTHOIO AECHCTBUS;

- OKa3bIBaTh NMONJECPKKY U COACUCTBHE TEM, OT KOTO 3aBUCHUT JOCTHIKCHUE LIEJIM B COBMECTHOMU
JESITEIbHOCTH.

B cghepe pazeumusn noznasamenbHviX yHUBEPCAIbHBIX YUEOHBIX 0CUICMEUIL 00YUAIOWUTICA

1. Hayuurces:

- OCHOBAM peaju3alliy MPOEKTHO-UCCIIEI0BATENbCKON IEATEIbHOCTH;

- MPOBOJIUTH HAOIIOACHUS U SKCIIEPUMEHT MOJI PYKOBOJACTBOM YUHUTEJIS;

- OCYILIECTBIATh PACIIMPEHHBIN MOUCK MHGOPMAIMH C UCHOJIB30BaHUEM PECYpPCOB OMOIMOTEK U
HuTepHera.

2. Tlomy4nT BO3MOKHOCTb HAYYUTHCS:

- CTaBUTbH NPOOJIEMY, APTYMEHTUPOBATh €€ aKTYaJlbHOCTb;

- CaMOCTOSITEJIbHO MPOBOAMUTH UCCIIEIOBAHUS HA OCHOBE NPUMEHEHHS METOJIOB HAOIIOAEHUS U
9KCIEPUMEHTA;

- BBIIBUTATh T'MIIOTE3bI O CBA3SIX U 3aKOHOMEPHOCTSAX MTPOLIECCOB;

- OPraHU30BaTh UCCIIEJOBAHUE C LIENIBIO IPOBEPKU T'MIIOTE3BI;

- JIeNaTh YMO3aK/IIOUEHUs U BBIBOJIbI HA OCHOBE apr'yMEHTAI1H.

[Tporpamma BHEYpPOYHOMH NEATEIBLHOCTH MO0 XMMUU «MHp XUMHUH» pacCuMTaHa Ha ydaiuxcs 9
knaccoB (34 gaca).



Coaepikanue NporpamMMasl.
BHEYPOYHO¥i 1eATeIbHOCTH M0 XUuMHUH «I[IpakTUKYM M0 XHUMHUU»

IIporpamma 3aHATUI COCTOUT U3 YETBIPEX PA3ICIIOB:

1. Oco6ennoctu OI'D no Xxumum.

2. IloBTOpeHME U yriiyOjieHuEe TEOPETUYECKOTO0 MaTepuasa, METOIMKA PEIeHHs] 3aJaHUil pPa3HOro
YPOBHSI CIIOKHOCTH.

3. TecTOBBIN NPAKTUKYM.

4. BeITIOJIHEHUE TTPOEKTHO-UCCIIETOBATENECKUX PAOOT.

Pa3nea 0. Bxoaunoii cpe3 KUM 3a 2024r.

Paznea 1. Oco6ennoctu OI'D mo xumuu B 2025 1.
— Kou(HUKATOP SJIEMEHTOB COJICPKAHUS

— cnenuduxarusa Kumos OI'D o xumun

— uHpopManuoHHble pecypcsl OI'D

Paznen 2. «Mup XuMHUM» — TEOPETHMUECKHH MaTepuan [0 HEOPraHWYeCKOM XUMUU U
MePBOHAYAIBHBIM TPEJCTABICHUSAM IO OPTraHUYECKOW XUMHUH, METOJMKA PEIICHHS 3aJaHhi pPa3HOTO
YPOBHSI CIIO’KHOCTH.

Crtpoenue atoma. CTpoeHHE AIEKTPOHHBIX 000J109eK aToOMOB mepBbIx 20 anmemenToB [ICXD

[Tepuonnueckuii 3aKOH U EPHOINYECKAsE cUCTeMa XUMHU4YecKkux 3niemMeHToB .M. MenneneeBa

Crpoenue Moiekyn. XUMHUYecKas CBfA3b: KOBAJIEGHTHas (HEMOJIsSIpHAs, TMOJIsIpHAas), HOHHAs,
MeTaJuTHIecKasl.

BaneHTHOCTD XUMUYECKUX 2JIeMEHTOB. CTETIEHb OKUCICHUSI XUMHUYECKUX 2JIEMEHTOB.

[Ipocteie wu crnoxubie BemecTBa. (OCHOBHBIE KJIAcChl HEOPraHMYECKHX  COCAMHECHHH.
Homenkiatypa HeOpraHu4ecKux COeIMHEHUIM.

XuMu4ecKasi peakius. YCJIOBUS M MPU3HAKH MPOTEKAHUS XUMHYECKUX pEaKIUi. XUMHYECKUE
ypaBHEHUs. 3aKOH COXPaHEHUsI MACCHI BELECTB.

Knaccudukanuss XUMHUYECKMX peakiui IO pa3nyHbIM IMpPU3HAKaM: KOJHMYECTBY U COCTaBY
HUCXOJIHBIX M TIOJyYEHHBIX BEIIECTB; W3MEHEHUIO CTENEHEW OKHUCIEHUS XUMHUYECKHX 3JIEMEHTOB,
MTOTJIOIIEHUIO U BBIACIICHUIO SHEPTUH.

Brluncnenue MaccoBoil 1071 XUMHUYECKOTO 3JIEMEHTA B BEILIECTBE.

ONEKTPONIUTBl W HEIEKTPOJIUTHL.. KaTHOHBI M aHUOHBL. OJEKTPOJUTHUYECKAs JIUCCOLMALMS
KHCJIOT, IICJIOYEH, cosel (CpeaHux)

Peakunu noHHOTO 0OMEHA U YCIOBHSI UX OCYLIECTBICHHUS.

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

XHUMHUYECKUE CBOMCTBA OCHOBAHUH U KUCTIOT.

XUMUYeCcKHE CBOWCTBA aM()OTEPHBIX THIPOKCHUIOB.

XUMUYECKHE CBOWCTBA COJIEH (CPeIHUX )

XHUMHYECKUE CBOMCTBA MPOCTHIX BEIIECTB HEMETAUIOB: IaJOT€HOB, KHCIOPO/a, CEPHI.

XUMUYECKUE CBOMCTBA MPOCTHIX BEIIECTB HEMETAIIOB: a30Ta, ¢ocdopa, yriepoaa, KpeMHHUS

UYuctelie BenlecTBa U cMecu. [IpaBuna O6e3onacHoi paboThl B MIKOJIBHON Jaboparopun. Yenosek B
MHpPE BELIECTB.

OKHCIIUTENBbHO-BOCCTAHOBUTENbHBIE peaki. OKUCIUTENb U BOCCTAHOBUTETb.

Bobluncinenue MaccoBoW JI0AM  PacTBOPEHHOIO BEUIECTBA B pacTBOpe. BblumciieHus 1o
XUMUYeCcKoMY ypaBHeHH10. (Ne21)

PacuérHpie 3amaun: BBIUKCIEHUE MACCOBOM JOIM XUMHUYECKOrO JJIEMEHTa B BEUIECTBE,
BBIYUCJIEHUS IO XUMUYECKOMY YPABHEHHUIO C UCIOJIb30BAHUEM MAaCCOBOM JI0JIM pACTBOPEHHOTO BELIECTBA
B pactBope. (Nel5, 21)

B3anmocBs3b pa3IMyHBIX KIaCCOB HEOPTAaHUYECKUX BEIECTB. Peakiinu HOHHOTO 0OMeHa.

XUMUYECKUE CBOMCTBA MPOCTHIX BEIIECTB METAJJIOB: IIEJIOUYHBIX, IIEIOYHO3EMENbHBIX, MArHUS U
WX COEIMHEHUM, JKeJie3a U €ro COSAMHEHUH, AIIOMUHUSA, €r0 COSAMHEHUH.

OnpeneneHue xapakTepa Cpelpl pacTBOPOB KHUCIOT M IIEJIOYEH C IMOMOIIbI0 HHIUKATOPOB.
KauecTBenHble peakiuu Ha annoHsl B pactBope (CI, Br, I, 5%, SO3%, S04, NO3 -, PO4 %, CO3 7,



SiOs %)

KauecTBenHble peakiuyu Ha KatuoHsl B pactBope (NH4 *, Na*, K*, Ca?*, Mg?*, Fe**, Fe*", AP,
CU2+, Zn2+)
[Tomyuenue ra3000pa3HBIX BemiecTB. KadecTBEHHBIE pEaKIMH Ha Tra3000pa3HbIe BEIIECTBA
(KUCIOpOI, BOJOPOI, YIIIEKUCIIBINA a3, aMMHAK)

[lepBoHauanbHble CBEICHUS 00 OpPraHMYECKUX BEIIECTBAX: MPEACIBHBIX M HEMPEISIbHBIX
yrieBojiopoaax (Merane, TaHe, STUIICHE, alleTUIICHE)

[lepBoHauanbHbIE CBEACHUS OO0 OPraHWMYECKHMX BEIIECTBAX: CHHpTax (METaHoJe, JTAHOJE,
TJIMIEPUHE), KAPOOHOBBIX KUCIOTAX (MYpPagbuHoll, YKCYCHOU, CTEAPUHOBOM).

bronoruveckn BaKHbIC BENIECTBA: OCTIKHU, KHUPHI, YTIICBOIBI.

Pazmen Bxmowaer paboOTy 1O TPEHUPOBOYHBIM 3aJaHHUSIM JUIS OINPEACICHHS TOTOBHOCTH
IITKOJIBHUKOB K 9K3aMEHY 10 TOMY WJIM MHOMY pa3Jiely C MOCICAYIOIIUM aHAJTU30M U METOJIMYSCKUMU
PEKOMEHTALIASIMH.

Pa3nen 3. TecToBbIil NIPAKTHKYM.
Bxirogaer HEMoOCpeACTBEHHO TECTUPOBAHUE U PAOOTY ¢ OJaHKAMU OTBETOB.

Paznen 4. BoinosiHeHUe MPOEKTHO-MCCIIE0BATEILCKUX PadoT.
Pazgen Bromtowaer paboTy oOydaromuxcs 10 BBIOpaHHBIM TeMaM TIPOEKTa 10 XHUMUH,
KOHCYJIbTallUU YUHUTCIIA.

TemaTuyeckoe IIAHMPOBAHUE 110 KYPCY BHEYPOYHOM 1eATeIbHOCTH

«IIpakTHKYM IO XUMH I

No | Tema Bcero | [Tnanupyemsie pesynbratsl (YY)

n/m 4acoB

0 Bxoanoii cpes KUM 2023r | 1 OnpenenuTs MapmipyTbl, B TOM YHCJE WHIWBHIyaJIbHBIC,
MOBTOPEHHS U 3aKPETUJICHUS] TEM.

1 Pasmen 1. Ocobennoctu | 1 3naet ocobennoctu OI'D 2024 r, koguduKaTop AIEMEHTOB

OI'D o xumuu B 2024 1. coaepxanus, cnerudpukamuss KumoB OI'D mno xumwum,

uHpopmarmonusie pecypcbl OI'9;
HAy4UTCSl HUCIOJIb30BAaTh pa3UYHble HCTOYHHUKH IS
MOJIy4EHUS] XUMUYECKO HHPOpMAIH

2 | Paznen 2. «Mup xumum» 13 HayuuTtcs onpeaensTs Henu U 3aJ1auu 1S TEIbHOCTH,

BI:I6I/IpaTB Cp€acTtBa pfainu3ali LCIW W IIPUMCHATH UX Ha
ITPAKTHUKE;

pas3iimyatb BCIICCTBA PA3HBIX KIACCOB IIPOCTBIX H
CJIOKHBIX BCHICCTB, OIIPCACIIATh KX XUMHYCCKHUEC CBOﬁCTBa, B
TOM YHUCJIC U U3YYCHHBIX OPIraHUYCCKUX BCIICCTB;

pasindaTtb 10 Ka4CCTBCHHBIM pCaKIusAM
MMPpCIIOKCHHBIC KATHOHBI U aHUOHBI;

OIIKUCBbIBATH XMMHYCCKHUEC PCaKIUU, Ha6J'IIO,I[aeMBIe B
Xoae ACMOHCTPALITMOHHOT'O n na6opaT0pHoro
OKCIICPUMCHTOB.

ACJIaTb BBIBOABI M3 PE3YJIbTATOB HpOBeI[éHHBIX
XUMHUYCCKUX SKCIICPUMECHTOB;

OOBSCHATH TCHCTUYCCKYIO CBA3b MCKAY BCIICCTBAMU
Pa3HbIX KJIACCOB HECOPraHNYCCKUX BCHICCTB,

CocTaBiiTh CXCMY DJICKTPOHHOTO Oamanca Kk
OKHUCJIUTCIIbHO-BOCCTAHOBUTCIILHBIM PCAKIHUAM, IMPABUIBHO
PAaCCTaBJIATH KOB(p(bI/IL[I/ICHTLI Ha OCHOBE COCTaBJICHHOM
CXCMBI, OIIPEACIATH OKUCIIUTECIIb U BOCCTAHOBHUTCIIb,

PaCcCUUTHIBATDH MacCCOBBIC JOJIN XUMHUYCCKUX




SJICMCHTOB B BCUICCTBAX;

MPOU3BOJUTH  BBIYUCIICHUS 110  XHMHYECKOMY
YPAaBHEHUI0O €  HCHOJb30BAaHHMEM  MAaccOBOM  JO0JH
pacTBOPEHHOTO BELLIECTBA B PACTBOPE.

3 | Paznmen 3. TecroBbiii | 1 [IpaBunbHOCTP  OLIEHKM CBOMX  BO3MOXKHOCTEH  IIpH

MPAKTUKYM. BBITIOJTHEHUH 3aJJaHUH TECTa;
yMeHHe 0e301HO0YHO 3a0THATh OJTaHKH.

4 | Pazpen 4. Boinosinenue |1 Hayuwnrcs onpenensaTs nenu U 3a1a4u AesITEIbHOCTH,
IIPOEKTHO- BBHIOMPATh CPEACTBA peaM3allUy IEJIM U MPUMEHATh WX Ha
HCCIIEI0BATENIbCKUX padoT. MIPaKTHUKE;

WCIIOJIb30BaTh PA3JMYHbIE MCTOYHUKH JUIS TOJy4YEHUs
XUMUYECKON MHPOPMALUH;

HAay4UTbCsl  aJIeKBaTHO  HCIOJb30BaTh  pPEUYEBBIC
CpencTBa JUISl PEIICHUS] PA3IUMYHBIX KOMMYHUKATHBHBIX
3azad4;

(GopMUpOBaHNE BBIPAKEHHOW YCTOWYMBOW yueOHO-
MO3HaBaTEJIbHOW MOTHUBAIIMU U UHTEpPECA K YUCHUIO;
FOTOBHOCTh K  OCO3HaHHOMY  BBIOOpY  JasibHeWIIein
00pa30BaTeIbHOMN TPAEKTOPUH.

TemaTnuyeckoe NJIAaHNPOBaHUeE MO KYPCY BHEYPOUHOIi 1esiTeIbHOCTH
«IIpakTHKYM MO XUMU K

Ne | Tema 3ansaTus Komunuectso

n/m 4acoB

1 Bxognoii cpes KM 2024 1

Pa3pen 1. OcooennocTu OI'D nmo xumum B 2025 1.

2 Oco0bennoctu OI'D no xumuu B 2025 1. 1
KonudukaTop 37IeMEHTOB coiaepxaHus, crnenudukanus KumoB OI'D mo xumuwm,
nemoHcTparuonubii KM 2025 r., uadopmarmonnsie pecypcest OI'D;

Paznea 2. «Mup Xumum»

3 Crpoenue atoma. CTpoeHHE ANEKTPOHHBIX 000JI0YEK aTOMOB MepBbIX 20 AIEMEHTOB 1
[ICXD. [lepuoanueckuii 3aK0H U MEPUOIUYECKasi CUCTEMAa XUMUYECKUX DIIEMEHTOB
.M. MenaeneeBa

4 | CrpoeHue MoJIeKyl. XUMUYecKas CBSI3b: KOBaJeHTHas (HEMoJspHas, MOJspHas), 1
WMOHHAsl, MEeTalInYecKasl.

BanentHocTh XuMuyecKuX dneMeHTOB. CTENeHb OKHUCICHUS XUMHYECKHX
JJIEMEHTOB.

5 [Ipocteie u cnoxHble BemecTBa. OCHOBHBIE KJIAcChl HEOPraHMYECKHX 1
coenHeHnil. HoMeHknarypa HEOpraHM4eCKUX COeTMHEHUN.

6 XuUMHUecKasi peakius. YCIOBUS W NPU3HAKH NIPOTEKaHUS XUMHUYECKHX 1
peakuuii. XuMu4yeckrue ypaBHEHUs. 3aKOH COXPAHEHUSI MacChl BELIECTB.

Knaccudukanuss XuMUYECKHMX peaklMid MO0 pPa3IMYHBIM MpHU3HAKAM:
KOJIMYECTBY M COCTaBY MCXOJIHBIX M TMOJIYUCHHBIX BEIIECTB; U3MEHEHUIO CTENEeHEH
OKHUCJIEHUSI XMMUYECKUX 3JIEMEHTOB, MOTJIOMIEHHUIO U BbIICJICHUIO SHEPTUH.
7 Briuncnenue MaccoBoil 1071 XUMHUUYECKOTO 3JIEMEHTA B BEIIECTBE. 1
8 DJIEKTPOIUTHI U HEAIEKTPOIUTHI. KaTHOHBI M aHMOHBI. DJIEKTPOIUTHYECKAs 1




JYCCOLIMAIUs KUCIIOT, 1IEI0Yel, cosiel (CPpeIHUX)
Peakiiun HOHHOTO 0OMEHA M YCIIOBHSI X OCYILIECTBIICHUSI.

9 XVMUYECKUE CBOMCTBA OKCUIOB: OCHOBHBIX, aM()OTEPHBIX, KUCIIOTHBIX.
XUMHYECKUE CBOMCTBA OCHOBAHUM U KUCJIOT.
XVMUYECKUE CBOMCTBA aM()OTEPHBIX THIPOKCHIOB.
XUMHUYECKUE CBOMCTBA cojieil (cpeaHunx). B3auMocBs3b pa3aMuHbIX KJIaCCOB
HEOPraHWYECKUX BeIecTB. Peakiinu mOHHOTO oOMeHa. (Ne22)

10 XHWMHUYECKHE CBOMCTBA IIPOCTBIX BELIECTB HEMETALUIOB: TaJOTEHOB,

KHCJIOPOJIa, Cephl, a30Ta, hocdopa, yriepoaa, KpeMHUS
Uucteie BemecTBa u cMecHu. [IpaBuna Ge3omacHOW pabOTHI B IMIKOJIBHOMN
nabopaTtopun. YeoBeK B MUPE BEHIECTB.

11 OKHCIIUTENEHO-BOCCTAHOBUTEIHHBIC peaKkuuu. Oxkucnurens "
BoccTtanoButenb. (Nol4, 20)

12 BrrunciieHue MaccoBOl J0JM PAcTBOPEHHOIO BEIIECTBA B PacTBOPE.
Boruncnenus no xummuueckomy ypaBHeHuto. (Ne21)

PacuérHble 3ajaun: BHIYMCICHHUE MAacCOBOM J10JIM XUMHUYECKOTO AJIEMEHTA B
BEIIIECTBE, BBIUMUCIICHUS 110 XUMHUYECKOMY YPaBHEHHUIO C HUCTIOJIb30BaHUEM MACCOBOM
JI0JIM pacTBOPEHHOTO BeliecTBa B pactBope. (Nel5, 21)

13 XUMHYECKUE CBOWCTBA TMPOCTBIX BEIIECTB METAJUIOB:  IIEIOYHBIX,
IIETOYHO3EMEIIbHBIX, MarHus M WX COCIWHCHHH, »XXejle3a W €ro COSIUHEHUH,
ATIOMHWHHS, €r0 COeTUHEHUH.

14 Onpenenenne xapakTepa cpelibl pacCTBOPOB KHUCIOT U IIEJI0YeH ¢ MOMOIIbIO
uHankaropoB. KadecTBeHHbIe peakiiuu Ha aHuoHbl B pactBope (CI, Br,, I, S%,
S03?%, SO4%, NO3 , PO4 *, CO3 2, Si03 %)

KauecTBeHHBIE peakiuu Ha KatnoHsl B pactBope (NHs *, Na*, K*, Ca?*,
MgZ+, Fe2+, Fe3+, AI3+, CU2+, ZI’12+).
15 [Tonygyenue ra3000pa3HBIX BemecTB. KadecTBEHHbIE peakIMd  Ha

razoo0pasHbie BelecTBa (KUCIOPO/I, BOJAOPOI, YITICKACIBIN Ta3, aMMHAaK)
[lepBoHavanbHBIC CBENCHUS 00 OPraHMYECKHX BEIIECTBAX: MPEICIbHBIX U
HETpeAeIbHBIX YIVIEBOAOPOAaX (METaHe, 3TaHe, ITHUJICHE, alleTUICHE, METaHoJIe,
3TaHOJIe, TJIMIEPUHE), KApOOHOBBIX  KHUCIOTAaX  (MYpagvbuHou,  YKCYCHOW,
CTEapUHOBOM ).
buostornyeckn BaKHbIC BEIIECTBA: OCIKH, XKHUPBI, YTICBO/IBI.

Pa3nen 3. TecToBBI NPAKTHKYM.

16 | JAuarnoctuueckas pabota

Pasznea 4. BoinosiHeHne NpakTH4ecKux pador

17

PabGora oOyvaromuxcss ¢ NPAaKTUYECKUMHU 33aHUSAMH, KOHCYJIbTALlUU
YUUTES.




KaJ’leH}IapHO-TeMaTI/I‘IECKoe IJIAHUPOBAHUEC

Tema 3ansaTHs

JlaTa

IIpumeyanus

IJ1aH

daxT

Bxoanoit cpes KUM 2024 r

Pasznea 1. Ocodennoctu OI'D o xumum B 2025 1.

Ocobennoctu OI'D mo xumuu B 2025 T.

KoaudukaTop 31eMeHTOB coaepkanusi, cnenudukamus Kumos OI'D
o XuMHH, AeMOHcTparuoHHbi KM 2025 r., mHpOpManmoHHbIC
pecypcol OI'3;

Paznen 2. «Mup xumumn»

Crpoenue aroma. CTpoeHue 3J1eKTPOHHBIX 000JI0YEK aTOMOB HEPBbIX
20 snementoB IICXD. Ilepmonuyeckuii 3akOH W IepUOIUYECKast
cucTeMa xumMu4deckux syementoB J[.M1. MenaeneeBa

Crpoenue Monekyn. XUMHUYEcKas CBSI3b: KOBaJIEHTHas (HEMOJspHas,
MOJISIpHAs ), MOHHASI, MeTaJJTNYeCKasl.

BanentHocTh  XuMu4eckux  ayeMeHTOB. CTeneHb  OKUCIEHUS
XMUMHUYECKUX DJIEMEHTOB.

[Ipocteie u cnoxHple BemectBa. (OCHOBHBIE — KJIACCHI
HEOpPraHMYeCKnX coeauHeHud. HomeHkimaTtypa HEOpPraHHMYeCKHX
COECIUHEHU.

XuMuyeckass peaklus. YCIOBUS M MPHU3HAKU TNPOTEKaHUS
XUMHUUYECKUX peakluil. XMMUYECKUE YPAaBHECHHS. 3aKOH COXpPaHEHUS
Macchl BEILECTB.

Knaccudukanus XMMHYECKMX PpEaKIUi 10  Pa3THIHBIM
MpU3HAKaM: KOJUYECTBY M COCTAaBY MCXOJHBIX U TOJYYEHHBIX
BEIECTB; U3MEHEHHIO CTETEeHEH OKHUCICHUS! XUMUYECKUX 3JIEMEHTOB,
TIOTJIONEHUIO U BBIJICJICHUIO SHEPTUU.

Brrunciaenue wmaccoBoit J0JIM XHMMHYCCKOIo DJJIEMCHTa B
BCIICCTBC.

DJEKTPOJIUTHl M HEIIEKTPOJHUTHL. KaTWOHBI ¥ aHUOHBIL.
DNEeKTpOIUTHYECKas  JUCCOIHUAIMS  KHUCIOT, IIelodel, coei
(cpenHux)

Peakiiun HOHHOTO OOMEHA ¥ YCIIOBHSI UX OCYILECTBIICHUSI.

XUMHUYECKUE CBONCTBA OKCUIOB: OCHOBHBIX, aM(OTEPHBIX,
KHCJIOTHBIX.

XHWMHUYECKUE CBOMCTBA OCHOBAHUMN U KHUCIIOT.

XUMHUECKUE CBOMCTBA aM(OTEPHBIX THIPOKCHJIOB.

Xumuueckue cBoicTBa cosed  (cpenHux). B3aumocBs3b
pa3IMYHBIX KJIACCOB HEOPraHWYECKHUX BEILECTB. Peakuuu HMOHHOIO
obMmeHa. (No22)

10

XVUMHYECKHE CBOMCTBA MPOCTBIX BEIIECTB HEMETAIJIOB:
raJloreHoB, KUCIIOpOJia, Cepbl, a30Ta, pocdopa, yriepoaa, KpeMHHS

Uuctele BemecTBa U cMecH. [IpaBuna Ge3zomacHoi paboOThl B
HIKOJIBHOM JJaGopaTopun. YenoBeK B MUpE BEIIECTB.

11

OKHCITUTEIbHO-BOCCTAHOBUTEILHBIC pCaKInu. OKUCIIHTEIb U




BoccTaHoButelnb. (Nel4, 20)

12

Bplunciienue MaccoBOM 0K PacTBOPEHHOIO BELIECTBA B
pacTtBope. Briuncienus o XuMmu4eckoMy ypaBHeHH10. (Ne21)

PacuérHple  3agaumM:  BBIYMCICHHME  MacCOBOM  JOJHU
XMUMHMUYECKOTO 3JIEMEHTA B BEILECTBE, BHIYMCIEHUS [0 XMMHUYECKOMY
YPABHEHUIO C MCIIOJb30BAaHUEM MAaCCOBOM JIOJM PACTBOPEHHOIO
BelecTBa B pactBope. (Nel5, 21)

13

XUMUYECKHME CBOMCTBA IPOCTBIX BEHIECTB  METAJUIOB:
IIEJIOYHBIX, IIET0YHO3EMENILHBIX, Mardus U UX COCIMHEHHH, Keae3a
M €r0 COCAUHCHMH, alIFOMUHUS, €r0 COCOUHCHHI.

14

OrnpeniesieHre  XapakTepa Cpejlbl  PacTBOPOB  KHCJIOT W
menoveil ¢ IOMOIIBI0 WHIMKATOPOB. KauecTBEHHbIE peaknuu Ha
arnons! B pacteope (CI, Br, I, S%, SO3%, SO4*, NOs -, PO4 ¥, CO3
, Si03 2)

KauectBenHble peakiuu Ha KatioHbl B pactBope (NHs *, Na¥,
K*, Ca?*, Mg**, Fe**, Fe**, AP*, Cu®*, Zn*").

15

[Tomy4yenne ra3zoo0pa3HbIX BemiecTB. KauecTBEHHbIE peakIluu
Ha ra3oo0pa3Hbie BemiecTBa (KHCIOPOJ, BOJOPOJ, YIJIEKHCIBIN ras,
aMMHAK)

HepBOHaan'IBHI)Ie CBCIACHUA 00 OpPraHUYCCKUX BCIICCTBAX:
MpeACTbHBIX W HENpeNeIbHbIX YIJIEBOJAOpOaax (MeTaHe, JTaHe,
STHJICHE, alleTWICHE, METaHOJIe, dTaHOJIe, TIIHIEPUHE), KapOOHOBBIX
KHUCJIOTax (MypasbuHol, YKCYCHOM, CTEapUHOBOM).

buonornueckn BaxxHrle BeUICCTBA. 6en1<1/1, JKUPBI, YTJICBOJBI.

Pa3znesn 3. TecToBBIi NPAKTHKYM.

16 | duarnoctHueckas pa6oTa \

Pasznea 4. BoinosiHeHNe NPAKTHYECKUX PadoT

17

Pab6oTta 06yqa10m14xc;1 C IMPAKTUYCCKUMHU  3alaHUSAMU,
KOHCYJIbTallMU YYHUTCIIA.
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