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TlosicHUTEIBLHASA 3aIMCKA

«ITogroroBka k OI'D 1o xumMum» TpeaHa3HadeH st oOydaronuxcs 9 kiacca, BBIOPABIIHMX
peIMeT XUMUU IS cliauu 9k3ameHa B popme OI'D u mimaHupyronmx B JabHEHIIIEM U3YYCHHE XUMHH Ha
npo(UILHOM YPOBHE.

Henp manHOTO Kypca — MOJArOTOBKA M MOJJEP>KKa BBITYCKHHUKOB 9 Kilacca IIKOJIbI, MOMOIIL B
MIPEOJIOJICHUM KOTHUTHUBHBIX, JIMYHOCTHBIX W IMPOLIECCYAIbHBIX TPYIHOCTEH B IEPUOJ IMOATOTOBKHU K
HK3aMEHYy.

Pe3ynbraTroM cOoBMECTHOHM AesTeNbHOCTH OOydaromuxcs 9 kiacca u meaarora OyIayT SBISATHCA
pe3yNIbTaThl TPOOHOTO TECTHPOBAHUS, & B KOHEUHOM HTOTE — MTOrOBasl aTTECTAlHs OOYYarOIIUXCsl IO
IPEAMETY XUMHUSL.

B cootBercTBuU ¢ TpeOoBanusAMH DeepanbHOr0 rocy1apCTBEHHOT0 00pa30BaTeIbHOTO CTaH1apTa
OCHOBHOTO 0011ero o0pa3oBaHus BO3HHUKJIA HEOOXOJUMOCTh B pa3pabOTKe MpOorpaMMbl Kypca,
MO3BOJIAIONICH PACIIUPUTh W yIUIYOMTh CBOM 3HAaHUS TI0 XUMHH, C(HOPMUPOBATH HABBIKU
HCCJIEI0BATENBCKON J1€ATEIbHOCTH.

AKTyaJbHOCTh TNPOTPaMMBbl CBsi3aHa C BO3MOXKHOCTBIO OOYYaroIIerocst BHIOpaTh MPO(UIBHBIN
npeaMeT o0ydeHUs B CTapUIMX KJlaccaX WM M3MEHHUTh CBOW BHIOOP. DK3aMeH MO XUMHH TpeOyeT OT
00ydJaronumxcsi MHOTMX 3HAHUM M TIOHSATHH HE TOJBKO B 00JIACTU HEOPraHMYECKOW XWUMHUU, HO H
OpraHWYECKOM XMMHH; BJIAJICTh NPAKTUYECKUMH HABBIKAMHU U YMETh IIPUMEHATh UX B JPYroM CUTyaluu.
3anstus kypca «[logroroBka xk OI'D mo xuMum» npeaHa3Ha4YeHbl Ui TEOPETUYECKOW U MPAKTUYECKOU
MOMOILIM B MOATrOTOBKE K ['OocygapcTBEHHOW HWTOrOBOM AaTTECTAalUU. 3aHATHUS OPUEHTHUPOBAHBI Ha
MOBTOPEHHE, CUCTEMATU3AIMIO U YIIyOJeHHOE M3yYeHHE Kypca XMMHUU OCHOBHOM IIKOJIBI, a TAKXKe Ha
MOJArOTOBKY oOywarommxcsa 9-x kiaccoB Kk OI'D u o0ydarommxcsi, KOTOpbIE BBIOUPAIOT XUMUIO IS
JanbHenIero o0y4eHus B mpoduie.

B ocHOBe nporpamMmsl JIEKUT CUCTEMHO-JEATEIbHOCTHBIN NOIX0/1, KOTOPBIA CO3/1a€T OCHOBY IS
CaMOCTOSITEIILHOTO YCIIEIITHOT'O YCBOCHHUS 00YJAIOIIUMUCS HOBBIX 3HAHUH, YMEHUI, KOMIICTCHITUH, BUIOB
U CIOCOOOB JIEATENHHOCTH U 00eCreunBaeT COOTBETCTBHE JIEATEIHHOCTH OOYUYaIOIIMXCSl MX BO3PACTY U
WHIUBUTYAJIbHBIM OCOOEHHOCTSIM. DMOIIMOHAIBHOE TIEPEKUBAHHE MTPOIIECCA OTKPBITHS SIBISETCS OCHOBOM
MOTHBAallUM K 3HAHUSAM, CTUMYJATOPOM CaMOW YMCTBEHHOW JEATEIbHOCTH B JIOCTHIKEHUU IIeJIel
JUYHOCTHOTO, COITMAIBHOTO U TMO3HABATEILHOTO Pa3BUTHS 00yUYaAIOIINXCSI.

3aHATUA IPOBOASTCS UHAUBUAYAIbHBIE U TPYIIIIOBbIE.

I]enws iporpamMmer:

- MOArOTOBKAa M TMOJJEpP’KKa BBITYCKHHMKOB 9 Kjacca MIKOJbI, MOMOIIb B IPEOJOJICHUH
KOTHUTUBHBIX, TNYHOCTHBIX M MPOIECCYATbHBIX TPYAHOCTEN B MEPUO/I MOATOTOBKH K IK3aMEHY .

3adayu porpaMMBbI:

OCBOCHHE BAKHEHIITUX 3HAHUM 00 OCHOBHBIX MOHATUSX U 3aKOHAX XUMUHU, XUMHUYECKON CUMBOJIUKE;

OBJIaJICHHE YMEHHSIMH HaONIOAaTh XUMHUECKUE SBJICHHS, IPOBOJUTh XUMHUUYECKHI SKCIIEPUMEHT,
MIPOBOJIUTH PACUYETHl HA OCHOBE XUMHUECKHX (POPMYJT BEIIECTB U YPABHEHUN XUMUYECKHUX PEAKIIHIA,

pa3BUTHE TIO3HABATENBHBIX MHTEPECOB M HHTEJUIEKTYyallbHBIX CIOCOOHOCTE B Tmpolecce
MIPOBEICHUS XMMHUYECKOTO IKCIIEPUMEHTA, CAMOCTOSITEILHOTO TPHUOOPETEHUSI 3HAHUI B COOTBETCTBUU C
BO3HUKAIOIIUMHU KU3HEHHBIMU TOTPEOHOCTSIMU;

BOCIIUTAaHUE OTHOIIEHUS K XUMHUHU Kak K OJHOMY U3 (YyHIaMEHTAIbHBIX KOMIIOHEHTOB
€CTECTBO3HAHHUS U DJIEMEHTY OOIIIeUeI0BEYECKOM KYIbTYphl; MPUMEHEHNUE TTONyUYEeHHBIX 3HAHUN U yMEHUN
JUTSL ICTIOJIB30BaHUS B HECTAHIAPTHOW CUTYAITUH.

IlnannpyemMblie pe3ybTaThl
Ha 3ansatusx oOywaromuiecs TOMOMHIT CBOM 3HAaHUS MO XUMHH, MOBBICAT CBOW YpOBEHBb
TEOPETUUECKON U IKCIIEPUMEHTAIbHON MOJATOTOBKU. 3aHATUS IPU3BAHBI MPOOYIUTH y yUalUXCsS UHTEPEC
K XUMHMYECKOM HayKH, CTUMYJHUPOBATH JAJbHEHIIEE U3YyYEHHE XUMHH. XUMHUUYECKUE 3HaAHUS,
c(OpMUPOBAHHBIE HA BHEYPOUHBIX 3aHATHUSAX, TOMOTYT OOydYaloIIMMCS B MOJATOTOBKE K 3K3aMEHY IO
XUMHH U B JAJIbHEUIIIEM OCO3HAHHO BhIOpaTh HaIlpaBiieHne TPOQUIHLHOTO 00yUeHHS.



IIpenmMeTHBIMH pe3yJIbTaTAMH OCBOEHMS IPOTPaMMBbI SIBJISIFOTCS:

- B IO3HABaTEJIbHON c(epe: OMMUCHIBATH JEMOHCTPALMOHHBIE M CAMOCTOSTEIbHO IPOBEAECHHBIE
HKCIEPUMEHTBI, UCHOJB3Ys JUISl 3TOTO PYCCKHH S3BIK M SA3bIK XMMHUU; HAOIIOAATh JTEMOHCTPUPYEMBIE U
CaMOCTOSITENILHO ITPOBOJIUMBIE OIIBITHI, XUMUYECKUE PEaKIUH, IPOTEKAIOIUE B IPUPOJIE U B OBITY;

- B LICGHHOCTHO-OPHEHTAIIMOHHOM cepe: CTPOUTH CBOE IMOBEACHNE B COOTBETCTBUH C IPUHITUIIAMU
OepeKHOro OTHOILEHUS K IPUPOJIE;

- B TPYZOBOH cdepe: MIaHUPOBaTh U OCYLIECTBIATh CAMOCTOSTENBbHYIO paboTy 1O MOBTOPEHUIO U
OCBOEHUIO TEOPETUYECKON YacCTH, IIJIAHUPOBATh U IIPOBOAUTh XMMHYECKHN DKCIEPUMEHT; UCIOJIb30BaTh
BELIECTBA B COOTBETCTBUHU C MX IIPEIHA3HAYEHUEM U CBOIICTBaMU;

- B c(epe 0€30I1aCHOCTH KHU3HEAEATEIbHOCTH: OKa3bIBaTh IEPBYIO0 MOMOIIbL IPU OTPABICHHUSX,
0’KOTax U JIPYTUX TPaBMax, CBA3aHHBIX C BEIIECTBAMH U JIAOOPATOPHBIM 00OPYIOBAHUEM.

JINYHOCTHBIMHM Pe3y/IbTATAMM SIBIISIFOTCS:

- B LIGHHOCTHO-OPHEHTAIIMOHHOH Cepe — TyBCTBO TOPJIOCTH 338 POCCUHCKYIO HAYKY, OTHOILIEHHE K
TPYAY, LEJICYCTPEMIIEHHOCTh, CAMOKOHTPOJIb U CAMOOLICHKA;

- B TPYyIOBOH c¢epe — TOTOBHOCTh K OCO3HAHHOMY BBIOOpY NaybHeimieil oOpa3oBaTeNbHON
TPAECKTOPHH;

- B TO3HABaTeNbHOU cdepe: MOTHUBAIUSA YYCHHS, YMEHHE YIPABIATh CBOCH IMMO3HABATEIbHOU
JESATEIBHOCTH.

MeTtanpeaMeTHBIMH Pe3yJIbTATAMM SIBIISIFOTCS:

- BJIaJICHHE YHMBEPCAJIbHBIMU €CTECTBEHHO-HAYYHBIMH CIIOCOOAMM JIEATENIbHOCTU: HaOII0ACHuE,
U3MEpeHne, IKCIIEPUMEHT, y4eOHOE HCCIIE0BaHHUE;

- YMEHUE reHepupoBaTh UIEH, ONIPEEIIATh CPEACTBA, HEOOXOAUMBIE Ul UX pealu3aluu;

- YMEHHUE OIpeneNsaTh LN U 33aJaud JEeSTEIIbHOCTH, BHIOMpPATh CPEJACTBA peaju3aluu LEId U
IIPUMEHATH UX HA IIPAKTHKE;

- HCII0JIb30BaTh Pa3IMYHble HCTOYHUKHU JUIS [TOJIyYE€HUsI XMMHUECKON HHPOpMAaLUH.

OcBoenme mporpaMmbl 00YJarOIUMHECS TTO3BOJUT MOTYYHUTD CIEAYIONINE PE3YIbTaTHI:

B cehepe pazeumun nuunocmupix ynueepcanvuvix yuedHbIX 0€licmeuil 6 pamKax:

1. Koenumugno2o komnonenma 6yoym cghopmuposarvi:

- OCHOBBI COLIMATIbHO-KPUTUYECKOTO MBIIIICHUS, OPUEHTAlMsI B OCOOCHHOCTSAX COLMAIbHBIX
OTHOIIICHUN ¥ B3aUMOJACHUCTBHU;

- DKOJIOTMYECKOE CO3HaHME, MPU3HAHUE BBICOKOM IIEHHOCTU »KU3HM BO BCEX €€ MPOSBICHUSX;
NPaBUJI TOBEICHUS B UPE3BBIYAHHBIX CUTYAITHSIX.

2. [Jennocmno2o u SMOYUOHATILHO20 KOMNOHEHMO8 6)y0em chopMuposana:

- TOTPEOHOCTH B CAMOBBIPAXEHUN U CaMOpEATTU3aIiH, COIMAIBHOM MTPU3HAHUH.

3. leamenvnocmuo2o komnonenma 6yoym cghopmuposansi:

- YMEHHE BECTH IUAJIOT Ha OCHOBE PaBHOIIPABHBIX OTHOIICHUH U B3aWMHOTO YBKEHHSI M TIPUHSITHS;

- YCTOMUMBBIA MO3HABAaTENbHBI MHTEpPEC M CTAHOBJIEHHME CMbICIOOOpasytomel (yHKIUN
MI03HABATEIILHOTO MOTHBA;

- TOTOBHOCTb BbIOOpa MpOoQUIBLHOTO 00pa30BaHMUsL.

2. OGyyarouuiics NOJIyYUTh BO3MOXKHOCTD 11 (POPMUPOBAHMUS:

- BBIPQ)KEHHOM yCTOMUYMBON yueOHO-T03HABATEIbHON MOTHBALIMU U HHTEpECa K YUECHUIO;

- TOTOBHOCTH K CaMOOOPa30BaHUIO 1 CaMOBOCIIUTAHHIO.

B cghepe pazeumusn pecynamuenuvix yHugepcanbHuIX yuedHvix 0eicmeuil 00yuaouuiics

1. Hayuurcs:

- IIeJIeTIoNIaraHtIo, BKIIOYasi IOCTAaHOBKY HOBBIX LieJIel, mpeoOpa3oBaHue MPaKTUYECKOH 3aJjauu B
MI03HABATEIBHYIO;

- CaMOCTOSITEJIbHO aHAJIM3UPOBATh YCJOBUS JOCTM)KEHHUS IEJIM HA OCHOBE Yyd4eTa BbIIEICHHBIX
YYUTEIIEM OPUEHTHPOB JICHCTBUS B HOBOM y4eOHOM MaTepHale;

- IUTAHUPOBATh MYTH JOCTHXKEHHS LIeJIeH.

2. Ilomy4nTh BO3MOKHOCTh HAYYHUTHCS:

- CAaMOCTOATENIBHO CTaBUTh HOBBIE YUeOHBIE LIETIH U 33]auu;



- MpPU TUTAHUPOBAHUU JOCTHKEHUSI LIeJIEd CaMOCTOATENbHO M aJIeKBaTHO YYMTHIBATH YCJIOBHS U
CPEICTBA UX JOCTUKECHHUS.

B cpepe pazeumus KOMMYyHUKAMUBHBIX YHUBEPCATbHBIX YUEOHBIX 0elCMEUI 00yYalowuilca

1. Hayuwurcs:

- aJIGKBAaTHO MCIOJIb30BaTh PEUb JUIsl INIAHUPOBAHUS U PETYIISIIIUU CBOEH JESITEIIbHOCTH;

- aICKBAaTHO HCIIOJIb30BaTh PEUEBbIE CPEJICTBA JJIsl PEILICHUS PA3TMYHBIX KOMMYHUKATUBHBIX 3371a4;
BJIAJICTh YCTHOM U MUCbMEHHOW PEYbI0; CTPOUTH MOHOJIOTHYECKOE KOHTEKCTHOE BhICKA3bIBAHUE;

- OPraHU30BBIBATh U IJIAHUPOBATh YU€OHOE COTPYAHUYECTBO C YUUTENIEM U CBEPCTHUKAMU;

- UHTErPUPOBATHCS B TPYIIY CBEPCTHUKOB M CTPOUTH MPOJYKTUBHOE B3aUMOJIEUCTBHE CO
CBEPCTHUKAMH U B3POCIIBIMHU.

2. Ilony4nTh BO3MOKHOCTb HAYUUTHCSI:

- Opatb Ha ce0sd MHUIMATUBY B OpraHU3allii COBMECTHOTO JIEHCTBUS;

- OKa3bIBaTbhb MOAACPIKKY U COIIGP’ICTBHG TEM, OT KOT'O 3aBUCHUT AJOCTHIXXCHUC LICIIN B COBMECTHOM
JACATCIIbHOCTH.

B cepepe pazeumun noznasamenvHoviX YHUBEPCAIbHBIX YUEOHBIX OCUCM UL 00YHAIOWUIICA
1. HayuuTcs:

- IPOBOJUTH HAOTIOACHUS U HKCIIEPUMEHT MOJI PYKOBOJICTBOM YUHUTEIIs;

- OCHOBaM peaJln3aliy IPOEKTHO-UCCIIEA0BATEIbCKON e TENIbHOCTH;

- OCYILECTBJIATh PACIIUPECHHBIN NMOUCK WH(POPMAIIUU C MCIOJIB30BAHUEM PECYPCOB OHMOIIMOTEK U
HNuTepHera.

2. [ToryduT BO3MOKHOCTh HAYIHTHCS:

- CTaBUTH POOIJIEMyY, apTYMEHTUPOBATh €€ aKTYaJIbHOCTh;

- CaMOCTOSITEIILHO MPOBOAMTH WCCIICIOBAHHUS Ha OCHOBE IMPUMEHEHUS METOJIOB HAOIIOICHUS U
9KCIIEPUMEHTA;

- BBIJIBUTATh THIIOTE3HI O CBA3SIX U 3aKOHOMEPHOCTSIX TPOIIECCOB;

- OpraHu30BaTh UCCIEAOBAHUE C IIeNbI0 IPOBEPKU TMIIOTE3HI;

- JIeIaTh YMO3AKJIFOUCHHUS U BBIBOJIbI HA OCHOBE apryMEHTAIUH.

[IporpamMma BHEYpouHOI AestensHOCTH 0 XuMuu «Ilonroroska k OI'D mo XxuMum» paccunTana Ha
yuanxes 9 knaccos (34 yaca).



Coaeprxanue nporpaMmbl Kypca
«IHoaroroBka k OI'J mo xumMun»

[Iporpamma 3aHATHI COCTOUT U3 YETHIPEX PA3/ICIIOB:

1. Ocobennoctu OI'D o Xxumuu.

2. [loBTOpeHKE U YIITyOJICHUE TEOPETHUECKOTO MaTeprasia, METOIMKA PEIIeHUs 3aJaHuid pa3HOTO
YPOBHSI CJIOKHOCTH.

3. BemmonHenue uccnenoBarenbckoi yactu OI'D (24 3aganue).

4. TecTOBBIN NPAKTUKYM.

OcHoBHOe coepkaHue

Pa3nea 0. Bxoanoii cpe3 KUM- 24

Paznen 1. Ocooennoctu OI'D nmo xumuu— 14
— Koau(UKATOP STEMEHTOB COJIEPIKAHUS

— cnerudukarusa Kumor OI'D nmo xumun

— uH(popMaImoHHkIe pecypcsl OI'D

Pa3nea 2. «lloaroroska k OI'D o XuMum» — T€OpeTUYECKUI MaTeprai 10 HEOPraHUYECKONH XUMUU
U [EpBOHAYAIBbHBIM MPEICTABICHUSAM I10 OPraHUYECKOM XMMHM, METOJUKA PEUICHMs 3aJlaHui pa3HOIo
YPOBHS CIIOKHOCTH — 234.

Ctpoenue atoma. CTpoeHue 3IEKTPOHHBIX 000J104ek aToMOB nepBbIx 20 anemenToB [ICXD

[lepnonnueckuil 3aKOH U NEPUOANYECKAs CUCTEMA XUMUYECKUX 3i1eMeHToB [I.J. Menneneesa

Crpoenue Monekyn. XUMHUYEcKas CBS3b: KOBaJCHTHas (HENOJSpHAs, MOJsApHasi), HOHHasd,
MeTaJlJIn4ecKasl.

BaneHTHOCTP XUMHUYECKUX 271€MEHTOB. CTENeHb OKUCIEHUS XUMUYECKUX YIEMEHTOB.

[Ipocteie u cnoxHble BeniecTBa. OCHOBHBIE KJIAaCChl HEOpPraHMUECKUX coeiuHeHnid. Homenknatypa
HEOPraHUYECKUX COEANHEHUN.

XHAMHUYECKash peaklus. YCIOBHS M IPU3HAKU NPOTEKAHUS XMMHUYECKUX pEaKUui. XMMHYECKUE
YPaBHEHHUs. 3aKOH COXPaHEHMsI MAaCChl BELLIECTB.

Krnaccudpukanys XuMHUYECKMX peakuuid MO pPa3InYHbIM IpPU3HAKAM: KOJMYECTBY M COCTaBY
UCXOIHBIX M IIOJIyYEHHBIX BEIECTB; W3MEHEHHMIO CTENEHEW OKHCIIEHUS XUMHUYECKHX DJIEMEHTOB,
MOTJIOUICHUIO U BBIJICJIEHUIO SHEPTUH.

Brruncnenue MaccoBoil 10JIM XMMHUYECKOTO 3JIEMEHTA B BEILIECTBE.

DNEKTPOIUTHI U HEANEKTPOJINTHI. KaTHOHBI M aHMOHBI. DIEKTPOIUTUYECKAs AUCCOLUALIMS KUCIIOT,
nienoueH, conei (CpeaHux)

Peakuuy noHHOro 0OMeHa U YCJIOBUS UX OCYLIECTBIICHUS.

XUMHUYECKUE CBOICTBA OKCHJIOB: OCHOBHBIX, aM()OTEPHBIX, KUCIIOTHBIX.

XHWMHYECKHE CBOMCTBA OCHOBAaHUM U KHCJIIOT.

XuMHUYECKHE CBOICTBAa aM(pOTEPHBIX THAPOKCHJIOB.

XuMHYecKue CBOMCTBa cojiell (CpeIHUX )

XVMHYECKUE CBOKMCTBA IPOCTBIX BEIIECTB HEMETAIIJIOB: TAJIOT€HOB, KUCIOPO/a, CEPHI.

XUMHYeCcKHe CBOMCTBA IIPOCTHIX BEIIECTB HEMETAIIIOB: a30Ta, pocdopa, yriaepoaa, KpeMHHS

Yuctsle BeniecTBa U cMecH. [IpaBuiia 6e3omacHoi paboThI B IKOJIBHOHN abopaTopuu. UenoBek B
MUpE BEIECTB.

OKHCINTENBHO-BOCCTAHOBUTEIbHBIE PEAKIIMHU. OKUCIUTEND U BOCCTAHOBUTEIID.

Bbruncnenne MaccoBod oM pacTBOPEHHOIO BelleCTBA B pacTBope. Brrumcinenus 1o
XUMHUYEeCKOMY ypaBHeHHIO. (Ne21)

Pacuérnble 3aaun: BEIYMCIEHNE MACCOBOM 10T XUMUYECKOTO JIEMEHTA B BEILIECTBE, BHIUUCICHUS
10 XMMHYECKOMY YPaBHEHHIO C MCIOJIb30BAaHUEM MAcCOBOM JI0JIM pacCTBOPEHHOIO BELIECTBA B PACTBOPE.
(Nel5, 21)

B3anMocBs3b pa3IMuHBIX KJIACCOB HEOPraHMUYECKUX BellecTB. Peakuyun HOHHOrO oOMeHa.



XUMHUYECKHE CBOMCTBA MPOCTHIX BEIIECTB METAIIOB: MICIIOYHBIX, ETOYHO3EMETbHBIX, MATHUS U
UX COCIMHCHUM, sKeJIe3a U €r0 COCANHEHUN, alIOMUHHUS, €T0 COSTUHCHUH.

OmnpeneneHre XapakTepa Cpelbl PacTBOPOB KHUCIOT W INEJIOYEH C MOMOIIBI0 WHAMKATOPOB.
KauecTBeHnbie peakiuu Ha annoHbl B pactBope (CI7, Br, I, S%. S0s3%, SO4%, NO3 -, P04 ¥, CO3 2,

Si03 %)

KauecTBeHHBIEe peakiuy Ha Katnonsl B pacteope (NH4 ¥, Na*, K*, Ca?*, Mg?*, Fe?*, Fe**, AI**, Cu?*,
Zn2+)

[Tonyuenne ra3oo0pa3HbIX BemiecTB. KadecTBeHHBIE peakIMd Ha Ta3000pa3HbIe BEIIECTBa
(KUCIOPO, BOAOPO/I, YIIICKHUCIBINA a3, aMMHAK)

[lepBoHavasibHBIC CBEJEHUS 00 OpPraHWYECKUX BEIIECTBAX: IMPEACIbHBIX M HENPEACIbHBIX
YIJI€BOOPOAAX (METaHe, 3TaHe, STUIICHE, alleTUIIEHE)

[lepBoHavyasibHBIC CBENEHHS OO0 OpPraHMYECKHX BEIIECTBAX: CIHUpPTax (METaHOJEe, 3TaHOJE,
[IIALIEPUHE), KapOOHOBBIX KUCIIOTAX (MYpasbuHoll, YKCYCHON, CTEApUHOBOM).

Pazgen Bkimrouaer paboTy 1O TPEHUPOBOYHBIM 3aJaHHMAM JUISI ONPEACICHHS TOTOBHOCTH
IIKOJILHUKOB K AK3aMEHY 0 TOMY WJIH HHOMY pa3/iely C MOCIEIYIOIIUM aHaTu30M U METOIUYCCKUMU
PEKOMEHIAITUSIMH.

Pasnen 3. Boinosinenne uccienosarenbckoi yactu OI'D (24 3ananue). - 4 yaca

Pa3nen BkiIrOYaeT mpakTHUECKyIo padoTy oOyuaromuxcs 1o 24 3a1aHuio.

Pa3neua 4. TecToBblil NpakTUKYM. — 4 4

Bxurodaet HemocpeIcTBEHHO TECTUPOBAaHUE U paboTy ¢ OlaHKaMU OTBETOB. AHAJIHN3 OLIUOOK.

TemaTuueckoe INJTAHUPOBAHUE

Ne | Tema Bcero | [Inanupyemsie pe3ynstaThl (YVY /)
/1 4acoB
0 Bxoanoii cpez KUM 2 Onpenenutb MapuIpyThl, B TOM YHCIE UHAUBUIYAJIbHBIE,
MOBTOPEHMSI U 3aKPETIIICHUS] TEM.
1 | Pazgen 1. OcoGennoctu OI'D | 1 3naer ocobenHoctn OI'D 2022-23r., koaudukarop
10 XUMHUH AJIEMEHTOB cojepkanus, cnenudukanus Kumos OI'D no

XUMUHU, uHpopmarmonHsie pecypesl OI'D;
HAyYUTCS UCIOIB30BaTh pa3jMYHble HCTOYHHUKHU MJIs
MOJTyYEHUST XUMHYECKON HH(pOpMAaIiu

2 | Pasmen 2. «IloarotoBka X | 23 Hayuurcs  ompenenarp menmd W 33Jaud
OI'D o XuMum» NeSITETIbHOCTH, BBIOUPATh CPEACTBA PeaM3allud IeIU |
MNPUMCHATH UX Ha IPAKTUKE,

pa3nuyath BEIIECTBA Pa3HBIX KJIACCOB MPOCTHIX H
CJIOXKHBIX BCIICCTB, OIPCACIIATh nux XUMHUYCCKUC
CBOWCTBA, B TOM YHCJIC W HU3YUYEHHBIX OPTraHMYECKHX
BEILIECTB;

pa3nuyath MO  KAYeCTBEHHBIM  PEaKIHsIM
MPEATOKCHHBIC KATUOHBI U AaHUOHBI;

OIKCHIBATh XUMHUYECKUE PEaKIUu, HAOJI01aeMbIe
B XO/l€ JIEMOHCTPAIlMOHHOIO U  JJaDOpaTOPHOTrO
9KCIIEPUMEHTOB.

JleJ1aTh BBIBOJBI U3 PE3YJIbTATOB IIPOBEAEHHBIX
XHUMHUYECKHX IKCIIEPHUMEHTOB;




BOCCTaHOBHUTCIIb,

9JICMCHTOB B BCIICCTBAX,;

OOBSACHITH  TECHETHYECKYIO
BCIICCTBAMHU PA3HBIX KJIACCOB HCOPraHNMYCCKUX BCILICCTB,

CocTaBnarh cxeMmy O3JEKTPOHHOro OamaHca K
OKHCITUTENIbHO-BOCCTAHOBUTEILHBIM
MPAaBWIbHO PACCTaBISATh KOA(DPUIIMEHTHI
COCTAaBJIICHHOM CXEMBbI, OIPEIEIATh

pacCuUuTbiIBaTb  MAaCCOBLIC

YPaBHEHUIO C  HUCIOJIb30BAHUEM
pacTBOPEHHOIO BELIECTBA B paCTBOPE.

CBA3b MCKIAY

J0JIN

IIPOU3BOJUTE BBIYHUCICHUA 11O

peaKIusIM,
Ha OCHOBE

OKHUCIUTCIIb H

XUMHUYCCKUX

XUMHUYCCKOMY

MAacCcOBOM  JOJIK

3 Pasnen 4. Bromonnenue | 4 Hayuurcs  ompemenars uwenu W 3a1adu
HCCJIEI0BATENbCKOM  4acTH JeSITEIbHOCTH, BBIOMpPATh CPENICTBA peau3alud LEeIH U
OI'D ( 24 3apanue). IIPUMEHSTH UX HA [IPAKTHUKE;

WCIIOJIb30BaTh PA3JIMYHBIE WCTOYHUKU I TOJYyYEHHUS
XUMHYECKON MH(POpMaIInH;

Hay4YUThCsl aJCKBATHO HCIIOIb30BATh PEUYEBBIC
CpeacTBa ISl PELICHUs PAa3IUYHBIX KOMMYHHKATHBHBIX
3a/1ay;

¢dhopMupoBaHue BBIPAKEHHOM YCTOMYHBOM
yueOHO-TI03HABATEIbHOW MOTHBAllMU M UHTEpeca K
YYEHHIO;

TOTOBHOCTh K OCO3HAaHHOMY BBIOOpY JajbHeilien
00pa3oBaTelbHOI TPACKTOPHUH.

HaydyuTcs  paboTraTh C  peakTUBaMH u
71a060paTOPHBIM 000PYTIOBAaHHEM

4 Pa3nen3.TecToBblit 4 [IpaBUIBHOCT, OLIEHKM CBOMX BO3MOXKHOCTEM TIpHU
MPaKTUKYM. BBITIOJIHCHHUH 3aJJaHUH TECTa,

yMeHHe 0e30IH100YHO 3anOTHATH OJaHKH.
KajennapHo-reMaTuieckoe INJIaHUPOBaHUe

Ne Tewma 3anaTHA [Hara [Ipumeuanus

n/n wiad | GaxT

1-2 | Bxognotii cpes KM (2 yaca)

Paznea 1. Ocodennoctu OI'D no xumuu. (1 yac)

3 Ocob6ennoctu OI'D mo xumun B 2022-23r.

KoIU(UKATOp AJIEMEHTOB cojepkaHusi, crnenudukanus Kumos
OI'> mno xumuu, gemoHcTpauuoHHbW KUM  2022r.,
nHpopmanronHsle pecypesl OI'D;

Pa3znen 2. «Iloarotoka k OI'D no xumuu» (23 yaca)

4 Crtpoenue aroma. CTpoeHHE OJJIEKTPOHHBIX OOOJOYEK aTOMOB

nepBbix 20 osnementoB [ICXD. Ilepuoamueckuii 3akOH U




MepuouyecKas CHUCTeMa  XHMUYecKux oanemeHtoB  J[.W.
Menneneesa

5 Ctpoenne  Monekyld.  XHMHYECKass  CBS3b:  KOBaJICHTHas
(HenonsipHasi, NOJISApHAsl), MOHHAs, METAJIMYECKAs.

BanentHocTs xuMHUecKHX dyieMeHTOB. CTeneHb OKHCICHUS
XUMHUYECKHUX 3JIEMEHTOB.

6 [Ipocteie u cinoxHble BemecTBa. OCHOBHBIE KIIACChI
HEOPraHUYECKUX CoeIMHEeHMH. HomeHkiaTypa HEOpraHu4ecKux
COCTUHEHUM.

7 XuMHUYECKasi peakius. Y CIOBUSA U IPU3HAKU IIPOTECKAHUS
XMMHYECKUX  peakiuid. XUMHYECKUE  YpaBHEHHUA. 3aKOH
COXPAHEHHUS MacChl BELIECTB.

Knaccudukanus XUMHUYECKUX PEAKUUN MO pPa3IudHbIM
IIPU3HAKaM: KOJIMYECTBY U COCTaBY HMCXOAHBIX M IOJIYYEHHBIX
BELIECTB; H3MEHEHUIO CTEMEeHEeW OKHUCIECHUS XUMHUYECKHX
3JIEMEHTOB, MOTJIOIEHUIO U BbIIEJIEHUIO S3HEPTUU.

8 Brruncnenre MaccoBOi 1OIM XMMHUYECKOTO JJIEMEHTa B
BELIECTBE.

9 DONEKTPOIUTHl U HEDJIEKTPOIUTHl. KaTHOHBI M aHHMOHBI.
DNEeKTpONMTHYECKasT JAUCCOLUMALMS KHUCJIOT, IIEJOYeH, CcoJe
(cpenHux)

Peakuyuu noHHOrO 0OMEHA U YCIIOBUS UX OCYILLECTBICHHUS.

10 XUMHYECKUE CBOWCTBA OKCHIOB: OCHOBHBIX, aM(OTEPHBIX,
KHCIIOTHBIX.

11 XUMUYECKUE CBOMCTBA OCHOBAHUM U KHUCJIOT.

12 XHUMHYECKUE CBOMCTBA aM(DOTEPHBIX THAPOKCHJIOB.

13 XuMHu4ecKkue CBOWCTBa coiield (cpeaHux). BzaummocBszb
Pa3IMYHBIX KJIACCOB HEOPraHMYECKHUX BellecTB. Peakiuu noHHOTO
oOMeHa. (Ne22)

14- XVMMHYECKHE CBOMCTBA IPOCTHIX BEIIECTB HEMETAIIOB:

15 rajoreHoB, KUCIOPO/Ia, CEPHI.

16- XHWMHUYECKHE CBOMCTBA IMPOCTBIX BEIIECTB HEMETAJUIOB:

17 a3ota, Gocdopa, yriepoja, KpeMHHUs

18 Uucrele BemiecTBa U cMecu. [lpaBuna GezonacHoi paboThl
B IIKOJIbHOI TabopaTopun. YesnoBek B MUpE BEIIECTB.

19 OKHCIUTENBHO-BOCCTAHOBUTEIILHBIE peaKkIuu.
Oxucnutens U BoccraHOBUTEND. (Nel4, 20)

20 Brruucnenue MaccoBoi 10 pacTBOPEHHOTO BEIIECTBA B
pacTtBope. Brruncnenus mo XuMu4eckoMy ypaBHeHHIO. (Ne21)

21 PacuétHple 3ajadd: BEIYHMCICHHE  MAacCCOBOM  JOJIH

XMMHUYECKOTO  JJIEMEHTa B  BEILIECTBE, BBIYMCIEHUSA IO
XUMHUYECKOMY YpPaBHEHHIO C HCIIOJIb30BAHMEM MAacCOBOHM 10NN
pacTBOpEHHOrO BelecTBa B pactBope. (Nel5, 21)




22

XUMHUYECKUE CBOMCTBA MPOCTHIX BEIIECTB METAJUIOB:
mICJIOYHbIX, HICJI0OYHO3CMCIBHbBIX, MAarHvusad #©W HX COGHHHQHHﬁ,
JKere3a M €ro COSIMHECHNM, aTFIOMUHHS, €0 COCTMHEHHIA.

23- Omnpenenenne xapakTepa Cpeabl pPacTBOPOB KHUCIOT U
24 LIEJI0YEN ¢ NMOMOUIBI0 MHAMKATOPOB. KadecTBEHHBIE peakuuy Ha
arrons! B pactBope (CI7, Br, I, S% S03%, SO4%, N0z, PO4 %, CO3
2 Si03 %)
KauecTBeHnHble peakiuy Ha katuoHsl B pactsope (NHs ™,
Na*, K*, Ca?*, Mg?*, Fe?*, Fe®*, AI**, Cu®*, Zn?").
25- [Tomyuenue Ta3000pa3HBIX BemecTB. KauecTBEeHHBIC
26 peaknuy Ha Tra3o00pa3Hble BemecTBa (KHCIOPOI, BOJOPOI,

YTJIEKUCIIBIH a3, aMMHUaK)

Pasnean 4. Beinmonnenue uccnenoparenbekoit yactu OI'D (24 3ananue).

(4 gaca)
27- | OTpaboTka HaBBIKOB MPOBEACHHUSI MPAKTUYECKOM YacTu
28-
29-
30
Pa3nen 4. TecToBblil NPpakTUKYM. (4 Yaca)
31 - | JImarHocTHdeckas pabora. AHAIIN3 OMIMOOK.
32
33- | lnarnoctrueckas pabora. AHanHU3 OMHUOOK.

34
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