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IlosicHuTeILHAA 3alIHCKA

Bueypounast nesdrenbHOCTh «Mup XuUMHM» TpeJHa3HadeH s oOydaromuxcs 9 Kiacca,
BBIOpABIIMX MpeAMET XUMHMM A caadd 3k3ameHa B (opme OI'D u mmaHupyromux B AajgbHEHIIEM
U3y4eHHE XMMUU Ha TPOPHILHOM yPOBHE.

Ilens maHHOrO Kypca — IOATOTOBKA M IOAJEP’KKA BBITYCKHHMKOB 9 Kilacca IIKOJBI, IOMOLIb B
IIPEOJOJIEHUN KOTHUTHBHBIX, JMYHOCTHBIX MU IPOLECCYaJbHBIX TPYAHOCTEM B IEPHOJ MOATOTOBKH K
JK3aMEHY.

Pe3ynpTaToM COBMECTHOH NesATENbHOCTH OOydaromuxcs 9 kiacca W meparora OyIayT SIBISTHCS
pe3yibTaThl NPOOHOIO TECTUPOBAHMS, @ B KOHEYHOM HTOI'€ — WTOrOBas arTecTallys O0y4aroluxcs I0
IpeIMETy XUMHUS.

B coorBerctBUM ¢ TpeOoBaHuAMU DenepaqbHOrO TrOCyJapCTBEHHOIO 00pa30BaTEIbHOIO
CTaHJapTa OCHOBHOTO 00IIero oOpa30BaHUS BO3HHMKIA HEOOXOIMMOCTh B pPa3padOTKE MHpPOTPaMMEI
BHEYPOUYHOI J€SITEIbHOCTH, TO3BOJIAIONICH paclMpUTh M YIIIYOUTh CBOM 3HAaHUS 10 XHMUH,
c(hopMHUpPOBATH HABBIKK UCCIIEIOBATEILCKON JEATEIHHOCTH.

AKmyansnocms TPOrpaMMBbl CBSA3aHA C BO3MOKHOCTBIO O0YyYaroIlerocsi BbIOpaTh MpO(UIbHBIN
npeaMeT o0ydeHus B CTapUIMX KJlaccaxX WM U3MEHHUTh CBOW BbIOOp. DK3aMEH 0 XUMHUHU TpedyeT OT
0o0y4aroluXcsi MHOTMX 3HaHWA U TMOHATUH HE TOJBKO B OOJIACTM HEOPraHWYECKOM XUMMH, HO HU
OpraHMYECKON XUMUH; BIAJAETh NIPAKTUUECKUMU HaBbIKAMHM U YMETh IPUMEHSTh UX B JAPYro CUTYyallUU.
3aHATHS 110 BHEYPOYHOM JeArenbHOCTH «MuUp XUMHM» NpeJHa3HA4YEeHbl Ul TEOPETUYECKOH H
IPAKTUYECKOM IIOMOIIM B TMOATOTOBKE K ['OCynapcTBEHHON MTOrOBOM —aTrTecTalluu. 3aHATUs
OpPUEHTHPOBaHbl Ha MOBTOPEHHUE, CUCTEMAaTU3allMI0 U YIIyOJleHHOe M3y4YeHHE Kypca XMMHU OCHOBHOM
IIKOJIBI, @ TaKXX€ Ha NOArOTOBKY oOyuwaroumxcs 9-x kimaccoB k OI'D u oOyuaromuxcsi, KOTOpbIE
BBIOMPAIOT XUMMIO JJI JajbHeimero oOyuyeHus B mpoduie. 3aHATHA [0 IpOrpaMMe BHEYPOUHOM
JEeSTeNIbHOCTH «MHp XMMHUW» IIOMOTYT peain30BaTh 00y4aroIUMCs IPOEKTHI 10 BEIOPAaHHBIM TEMaM.

Hoeu3noii 1anHON TpOTrpamMMBbl SIBISIETCS TO, YTO B OCHOBE JIEXKUT CUCTEMHO-IEATEIBHOCTHBIN
MOJIX0Jl, KOTOPBIA CO3/Ja€T OCHOBY JIJISl CAMOCTOSITEJIBHOTO YCIIEITHOTO YCBOEHUS! 00Yy4aroIMMUCS HOBBIX
3HaHUM, yMEHUH, KOMIETEHIMH, BUIOB M CIOCOOOB JEATENBHOCTH M OOECIEeYMBAET COOTBETCTBUE
JESTENIbBHOCTH OOydaroluXcsl MX BO3pacTy U HMHAWBHUIYAJIbHBIM OCOOEHHOCTSIM. OMOIMOHAIBHOE
NIEPEKUBAHUE TIPOLIECCA OTKPBITUS SIBIISIETCS OCHOBOM MOTHMBALIMM K 3HAHMSM, CTHUMYJIATOPOM CaMOM
YMCTBEHHON JEATEJbHOCTH B  JIOCTH)KEHUU LeNeld JMYHOCTHOIO, COLMAIBHOIO M I03HAaBATEIbHOIO
pa3BUTHSI OOYUAIOIIHUXCS.

I]enws iporpamMmel:

- IOATOTOBKA M TOJACPXKKA BBITYCKHUKOB 9 Kjlacca IIKOJBI, MOMOIIb B IPEOAOJICHUU
KOTHUTHBHBIX, TMYHOCTHBIX U MPOIECCYAIbHBIX TPYAHOCTEN B EPUO/I MOATOTOBKU K SK3aMEHY.

3aodauu porpaMMbl BHEYPOUHOH €ATEIBHOCTHU M0 XUMHHU:

OCBOEHHE BAXKHEHIIMX 3HAHMUM OO0 OCHOBHBIX TIOHSATHSIX M 3aKOHAaX XHUMHUH, XUMHYECKOH
CHUMBOJIUKE;

OBJIaJICHHE YMEHHUSIMH HaOII0AaTh XMMHUECKUE SBJICHUS, TPOBOJUTH XUMHUUECKUH SKCIIEPUMEHT,
IPOBOJIUTH PAcYEThl HA OCHOBE XMMHUYECKHX (POPMYJI BEIIECTB ¥ YPaBHEHUI XMMUYECKHX PEaKLuii;

pa3BUTHE TIO3HABATEIbHBIX MHTEPECOB M HHTEIUIEKTyaJIbHbIX CIOCOOHOCTEM B mpolecce
IPOBEIEHUS] XUMHUUECKOT0 SKCIIEPUMEHTa, CaMOCTOSATEILHOTO MPUOOPETEHUsI 3HAaHUH B COOTBETCTBUU C
BO3HUKAIOIIUMHU KU3HEHHBIMU TOTPEOHOCTIMU;

BOCIIUTAHHE OTHOIIEHUS K XHMUM Kak K OJHOMY M3 (yHIAMEHTAJIbHBIX KOMIIOHEHTOB
€CTECTBO3HAHUS M JJIEMEHTY OOIIeYeIOBeUeCKOr KyJIbTYphl; MPUMEHEHUE IOJIYYeHHBIX 3HAHUU H
YMEHMM JUIsl UCIIOJIB30BAHUS B HECTAHAAPTHON CUTYaIUH.

IInanupyemsie pe3ybTaThl
Ha 3ansTHAX BHEYpOUHOU AeaTenbHOCTH «Mup XUMHUN» 00ydarourecs JONOIHAT CBOM 3HAHUS 110
XUMHH, OBBICAT CBOW YPOBEHb TEOPETUUECKON U 3KCIEPUMEHTAIBHOM MOATOTOBKH. 3aHATHS NPU3BAHbI
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npoOyIUTh Y YYalIUXCs MHTEPEC K XUMHUECKONW HAyKH, CTUMYJIMPOBAThH JalbHEHIIee H3ydeHUE XUMHUH.
XUMHUYECKUE 3HaHMS, CPOPMHPOBAHHBIE HA BHEYPOUHBIX 3aHATHSX, IIOMOrYT OOy4aroluMcsi B
HOJATrOTOBKE K 9K3aMEHYy 10 XMMHH M B JAJIbHEHIIEM OCO3HAHHO BHIOpATh HampaBiieHHE MPOQUIBHOTO
00yJeHwUsI.

IIpenmMeTHbIMHU pe3yJIbTaTaMM OCBOCHUS IPOTPaMMBbI SIBJISIFOTCS:

- B II0O3HABaTeNIbHON c(epe: OMMChIBATh JEMOHCTPAL[MOHHBIE M CAMOCTOSITEILHO IPOBEACHHBIE
OKCIEPUMEHTBI, UCIOJB3Ys ISl ATOTO PYCCKHM S3BIK M S3bIK XMMHUH; HAOIIOAATh JEMOHCTPUPYEMBIE H
CaMOCTOSITEJIHO ITPOBOJIUMBIE OIIBITHI, XUMUYECKHE PEaKLIUH, IPOTEKAIOIIUE B IPUPOJIE U B OBITY;

- B LIEGHHOCTHO-OPHEHTAIIMOHHOH Cepe: CTPOUTH CBOE MOBEACHNE B COOTBETCTBUH C MPUHIIUIIAMU
OepeKHOro OTHOILEHUS K IPUPOJIE;

- B TPYJIOBOH cdepe: MIaHUPOBaTh U OCYIIECTBIISATH CAMOCTOSATEIIbHYIO pa0OTy 110 IOBTOPEHHUIO U
OCBOEHUIO TEOPETUYECKON YacTH, IJIAHUPOBATh U NMPOBOJUTh XUMUYECKUM SKCIIEPUMEHT; UCIIOJIb30BATh
BELIECTBA B COOTBETCTBUHU C X IIPEIHA3HAYEHUEM U CBOMCTBAMHU;

- B c(epe O€30IIaCHOCTH KHU3HEIEATEIbHOCTH: OKa3bIBaTh INEPBYIO MOMOIIbL IPU OTPABICHUSX,
0’KOTax U JIpYruX TPaBMaXx, CBSI3aHHBIX C BEILIECTBAMU U JIAOOPATOPHBIM 000PYI0BaHUEM.

JINYHOCTHBIMHM pe3y/IbTATAMM SIBIISIFOTCS:

- B IEGHHOCTHO-OPHEHTAIIMOHHOHN Cepe — TyBCTBO TOPJIOCTH 32 POCCUHCKYIO HAYKY, OTHOIIICHHE K
TPYAY, LEJICYyCTPEMIIEHHOCTh, CAMOKOHTPOJIb U CAMOOLICHKA;

- B TPYyIOBOH cdepe — TOTOBHOCTh K OCO3HAHHOMY BBIOOpY NayibHEiell oOpa3oBaTeNbHOU
TPAeKTOPHH;

- B IIO3HABaTEJIbHOM cdepe: MOTUBALUs YYEHHs, YMEHHE YIIPaBJIATh CBOEH IO3HABAaTEIbHON
JESATEIIBHOCTH.

MeTtanpeaMeTHBIMH Pe3yJIbTATAMM SIBJISIFOTCS:

- BJIaJICHHE YHMBEPCAJIbHBIMU €CTECTBEHHO-HAYYHBIMH CIIOCOOAMM JIEATEIbHOCTU: HabIIoeHue,
U3MEpeHue, SKCIEPUMEHT, Y4eOHOe HCCIIeI0OBaHNE;

- YMEHUE IeHepupoBaTh UJEH, ONIPENIeNATh CPEACTBA, HEOOXOJUMBbIE [T UX peaIu3aluu;

- YMEHHUE OIpEAeNATh LN U 3aJlauM JIeATEIbHOCTH, BBIOMpPATh CPEJICTBA PEaTU3allM LEeTd U
IPUMEHATH UX HA IIPAKTHKE;

- HCII0JIb30BaTh Pa3IMuHbIe HCTOYHUKH IS MTOJIyYE€HUSI XMMUUYECKON HHPOpMaILUH.

OcBoeHne mnporpaMMbl BHEYpOUYHOM JAEATENbHOCTH OOY4YaroIIMMHUCS TO3BOJMT MOJYYHUTh
CIIEyIOIINE PEe3yIbTaThl:

B cpepe pazeumus nuunoCmHbIX YHUGEPCAILHBIX YUEOHBIX OCUCMEULL 8 PAMKAX:

1. Koenumuenozo xomnonenma 6y0ym cgpopmuposamul.

- OCHOBBI COLIMATbHO-KPUTHYECKOTO MBIIIICHUS, OPUEHTAlMsI B OCOOCHHOCTSAX COLMAIbHBIX
OTHOIIICHUM M B3aUMOJACHUCTBHUH;

- DKOJIOTMYECKOE CO3HAHME, NPU3HAHNE BBICOKOW IIEHHOCTH »XU3HU BO BCEX €€ INPOSBICHUSX;
IPAaBUJI OBE/ICHUS B YPE3BBIYANHBIX CUTYyaIIHSIX.

2. [Jennocmno2o u SMOYUOHATILHO20 KOMNOHEHMO8 6y0em chopMuposana:

- MOTPeOHOCTh B CAMOBBIPAKEHUU M CaMOpPEaIN3alii, COUAIBHOM IPU3HAHUU.

3. [leamenvnocmnozo komnonenma 6y0ym cgpopmuposamvi:

- YMEHHE BECTH JMaJOr Ha OCHOBE DPABHOIPABHBIX OTHOUICHWM W B3aUMHOTO YBaKCHUS U
IPUHSTHSA;

- YCTOWYUBBIM TO3HABAaTEIbHBI MHTEPEC M CTAHOBJIEHHE CMbICIOOOpasyomel (QyHKIUN
MI03HABATEJIBHOIO MOTHBA;

- TOTOBHOCTb BBIOOpA MPOQPHILHOTO 0OPa30BaHMUS.

2. Obyuarouuiics NoIyIUTh BO3MOKHOCTH JUIsl (YOPMUPOBAHMS .

- BBIPOKEHHOM yCTOWYMBOM yueOHO-T03HABATENbHON MOTHBALIMY U UHTEpECA K YUEHUIO;

- TOTOBHOCTH K CaMOOOPa30BaHUIO U CaMOBOCIIUTAHHMIO.

B cehepe pazeumusn pecynamuenvlx ynugepcanbuvlx yueOHvlx 0elicmeuil 00yuarouuiics

1. HayunTcs:

- LIeJIeNOJIaraHuIo, BKIIIOYas IOCTAHOBKY HOBBIX LI€JIeH, IpeoOpa3oBaHue MPAKTUYECKOHM 3aJjauu B
[I03HABATENIbHYIO;



- CaMOCTOSITEJIbHO aHAJIM3UPOBATh YCIOBUSI JOCTHKEHMS €M HAa OCHOBE Yy4yeTa BbIJEICHHBIX
yUUTEIEM OPUEHTUPOB JEHCTBHS B HOBOM Y4eOHOM MaTepHae;

- IJIJAHUPOBATh YT JTOCTHKEHUS LEJIEH.

2. [ony4uTh BO3MOKHOCTh HAYYUTHCS:

- CAMOCTOATEJIBHO CTaBUTh HOBBIC YUeOHBIC L€ U 33]a4H;

- IpH IUIAHUPOBAHUM JOCTHKEHHSI LIEJIel CaMOCTOSITENIbHO U aJIeKBATHO YYUTHIBATH YCIOBHUS U
CPEJCTBA UX JOCTUKEHMUS.

B cepepe pazeumusn KOMMYHUKAMUBHBIX YHUBEPCAILHBIX YUEOHBIX 0CUCMEUIL 00YUaAlOuWUILCA

1. HayuuTcs:

- aJICKBaTHO HMCIIOJIb30BaTh PeUb IS JIAHUPOBAHUS U PETYIIALIUU CBOCH JIEATEIbHOCTH;

- aJIeKBaTHO MHCIIOJIb30BATh PEUYEBBIE CPEACTBA JJISl PEIICHUS Pa3IUYHbIX KOMMYHUKAaTHBHBIX
3a]a4; BIAJEeTh YCTHON M MHUCbMEHHOM peublo; CTPOUTh MOHOJIOTHYECKOE KOHTEKCTHOE BHICKA3bIBAHUE;

- OpraHM30BBIBATH U IJIAHUPOBATH YU€OHOE COTPYAHUYECTBO C YUUTEIEM U CBEPCTHUKAMU;

- UHTETpUpPOBATHCS B TPYIIY CBEPCTHUKOB M CTPOUTH HPOAYKTHBHOE B3aMMOJCHCTBHE CO
CBEPCTHUKAMH U B3POCIIBIMHU.

2. [Tony4uTh BO3MOKHOCTh HAYYUTHCS:

- OpaTh Ha ce0s1 THUIMATHBY B OPraHU3AIMHA COBMECTHOTO JICHCTBHS,

- OKa3bIBaTh MOJJCPKKY U COACUCTBHE TE€M, OT KOTO 3aBHCHT JOCTH)KEHUE LIETU B COBMECTHOM
JESTEIbHOCTH.

B cpepe pazeumus no3nasamenbHbIX YHUBEPCATbHBIX YUEOHBIX OelCMEUN 00YYAIOWUILCA

1. HayuuTcs:

- OCHOBaM pealln3aliy MPOEKTHO-UCCIEA0BATEIbCKOM NeSTENIbHOCTH;

- IPOBOJUTH HAOIIOAEHUS U HKCIIEPUMEHT O]l PYKOBOICTBOM YUHUTEIIS;

- OCYILECTBJIATh PACIIUPEHHBIN MOUCK MH(POPMAIIUU C UCIOJIB30BAHUEM PECYPCOB OMOIMOTEK U
HutepHera.

2. [Tony4ut BO3MOKHOCTh HAYUUTHCS:

- CTaBUTh IPO0OJIEMY, apTyMEHTHPOBATh €€ aKTYaJIbHOCTh;

- CaMOCTOSITEJILHO MPOBOAUTH HCCIIEAOBAHUS HAa OCHOBE NPUMEHEHHS METOJOB HAOIIOACHUS U
JKCIIEPUMEHTA;

- BBIJIBUTATh TMIIOTE3BI O CBA3SX U 3aKOHOMEPHOCTSX MPOLIECCOB;

- OPraHU30BaTh UCCIEAOBAHUE C 1IEJIbIO TPOBEPKU FMIIOTE3bI;

- JIeJIaTh YMO3aKJIIOUEHHUS U BBIBOJbI HA OCHOBE apryMEHTAIUU.

[IporpaMMa BHEYpOUHOH AEATENBHOCTH MO XUMUU «MHUpP XUMHUU» paccuuTaHa Ha yyamuxcs 9
kiaccoB (34 gaca).

CoaepixkaHue nporpaMmai.
BHEYPOYHOM AeATeIbHOCTH 0 XUMHuN «MuUp XuMHUN»

[Iporpamma 3aHATHI COCTOUT U3 YETHIPEX PA3AEIIOB:
1. Ocobennoctu OI'D no XUMUH.
2. IloBTOpeHue u yriayOieHne TeOPeTUYECKOro MaTepuasna, MEeTOANKa PEIICHUs 3aJaHii Pa3HOTO
YPOBHS CIIOKHOCTH.
3. TecToBBII MPAKTUKYM.
OcHoOBHOE coiep:KaHue

Pa3nen 1. Ocodennoctu OI'D nmo xumuu B 2024r. — 14
— Koau(UKATOP DTEMEHTOB COJIEPKAHUS

— cnerupuxarus Kumor OI'D mo xumun

— nuHpopmarmonusie pecypcs OI'D

Pazngen 2. «Mup XuMHM» — TEOPETUUYECKUNW MaTepual IO HEOPraHWYeCKOH XUMHUU U
NEPBOHAYAJILHBIM TPEACTABICHUSIM IO OPraHMYeCKONM XMMHH, METOJUKA pPELIeHHUS 3aJaHuil pa3HOro
YPOBHSI CIIO)KHOCTU — 244.



Crpoenue atoma. CTpoeHHE IEKTPOHHBIX 000s0uek aToMoB 1nepBbix 20 snementos [1ICXD

[lepuonuueckuii 3aKOH U MEPHOIMYECKAsd CUCTeEMa XUMHYecKuX 3eMeHToB J[.M. Menaeneesa

Crpoenue wmoiiekya. XUMHYECKas CBs3b: KOBaJCHTHas (HEMoJisipHAs, IOJiApHAas), WOHHas,
MeTaJlJTn4ecKast.

BasieHTHOCTh XMMUYECKUX 3JIEMEHTOB. CTENEHb OKUCICHUS! XUMUYECKUX 3JIEMEHTOB.

IIpocteie u crnoxkHble BemecTBa. (OCHOBHBIE KJIACChl HEOPTaHUYECKUX  COEIMHEHUH.
HomMmeHxiatypa HEOPraHM4eCKUX COCUHEHUN.

XuMmuyeckasi peakius. YCIOBHs M NMPU3HAKH MPOTEKAHHUSI XUMUYECKUX peakiuil. XuMudeckue
ypaBHEHUs. 3aKOH COXPaHEHUsI MACChI BEIIECTB.

Knaccudukanus XUMUYECKMX peakUuid IO pPa3IUYHbIM IpPU3HAKAM: KOJIMYECTBY U COCTaBY
UCXOJIHBIX UM TOJYYEHHBIX BEIIECTB;, W3MEHEHUIO CTENEHEH OKHUCICHUS XUMHYECKUX DJIEMEHTOB,
MOTJIOUICHUIO U BBIJCIICHUIO SHEPTUH.

Brrunciienne MaccoBOM 1071 XUMHYECKOTO 3JIEMEHTA B BEILIECTBE.

DNEeKTPOIUTHl U HEAIEKTPONuThl. KaTHOHBI M aHUOHBL. DJIEKTPOIUTUYECKAS JUCCOLUAIUS
KHCJIOT, IIeJIoueH, coyier (CpeTHUX )

Peakuuu noHHoro oOMeHa M yCJIOBHUSI UX OCYIIECTBIICHUS.

XUMHYECKUE CBOMCTBA OKCUIOB: OCHOBHBIX, aM(OTEPHBIX, KUCITOTHBIX.

XuMUYecKre CBOMCTBA OCHOBAHUH M KUCIIOT.

XUMHYECKHE CBOMCTBA aM()OTEPHBIX THIPOKCHIOB.

XUMUYeCcKHe CBOMCTBA COJel (CpeIHUX )

XUMHYECKHE CBOMCTBA MPOCTHIX BEIIECTB HEMETAIIOB: TAJIOT€HOB, KUCJIOPO/1a, CEPHI.

XUMUYEeCKHE CBOMCTBA POCTHIX BEIIECTB HEMETAIUIOB: a30Ta, pocdopa, yriaepoaa, KpeMHHUS

UucTteie BeniecTBa u cMecu. [IpaBuiia 6e3omacHoi paboThl B MIKOJILHOM JlabopaTopun. YeaoBek B
MUPE BEIIECTB.

OKHCIUTENEHO-BOCCTAHOBUTENIbHBIC peakiinu. OKUCIUTENb U BOCCTAHOBUTEb.

Borunicnenne MaccoBod oM pacTBOPEHHOrO BEIIECTBA B pacTBOpe. Bwiumcienus 1o
XUMHUYECKOMY ypaBHEHHIO. (Ne21)

PacuérHple 3agaun: BBIUMCICHUE MAacCOBOM JIONM XUMHUYECKOIO 7JJIEMEHTa B BEIIECTBE,
BBIYHCIICHUSI TI0 XUMHUECKOMY YPaBHEHUIO C HCTIOIB30BAaHUEM MACCOBOM JOJU PACTBOPEHHOTO BEIIECTBA
B pacTtBope. (Nel5, 21)

B3anMocBs3b pa3nmuyHBIX KJIACCOB HEOPTAaHUYECKUX BEIIECTB. Peakiinu HOHHOTO 0OMeHa.

XHWMHYECKHE CBOMCTBA MPOCTHIX BEIIECTB METAJUIOB: IIEIOYHBIX, IIEIOYHO3EMENIbHBIX, MATHUS U
WX COCIMHEHUN, KeJie3a U €ro COCIMHEHHH, alTFOMUHUS, €T0 COCTMHEHUM.

OrnpezneneHne xapakrepa Cpellbl pacTBOPOB KHUCIOT M WIEIOYEH C MOMOUIBI0 HHAUKATOPOB.
KauectBennbie peakiiuu Ha annoHsl B pactsope (CI, Br', I, Sz', 8032', 8042', NO;3 ", POy 3', CO; 2',

Si0; %)

KauectBennsie peakiuu Ha kaTHoHBI B pacTBope (NH4 " Na', K, Ca2+, Mgz+, Fe2+, Fe3+, A|3+,
CU2+, Zn2+)

[Tonyuenne ra3oo0pa3Hbix BemiecTB. KadecTBeHHBIE peakiMd Ha Ta3000pa3HbIC BEMIECTBA
(KUCIOPOAd, BOAOPO/I, YITIEKHCIBINA ra3, aMMHAK)

[lepBonavanbHble CBeAEHUS 00 OpPraHWYECKUX BEIIECTBAX: MPEACIbHBIX M HEMPEeAeTbHBIX
yIIeBOIOpOAax (MeTaHe, dTaHe, STUJICHE, alleTUIICHE)

[lepBonavasibHbIe CBENEHHMS OO0 OpPraHWYECKMX BEIIECTBAX: CHHUpPTax (METaHOJe, 3TaHOJE,
TIIALIEPUHE), KAPOOHOBBIX KUCIIOTAX (MYpasbuHotl, YKCYCHON, CTEapUHOBOM).

buonornuecku BakHbIC BEIIECTBA: OCITKH, KUPBI, YTICBOIBI.

Pasmen Bkmiowaer paboTy MO TPEHUPOBOUHBIM 3aJaHUSM JUIsl OIPENEICHHUS TOTOBHOCTH
IIKOJIbHUKOB K 9K3aMEHY IO TOMY WJIM WHOMY DPa3feily ¢ MOCIAEAYIOIINM aHaJTU30M M METOJIMYECKHUMHU
PEKOMEHJAUSMH.

Pazgen 3. TecroBblii NpakTHKYM. — 9 4
Bxittoyaer HenmocpeACTBEHHO TECTUPOBAHKE U pabOTy ¢ OIaHKaMU OTBETOB.



TemaTudeckoe IJIAHUPOBAHHUE

Ne | Tema Bcero | [Inanupyemsie pesynbTatsl (YY)
n/n 4acoB
0 | Bxoxnoii cpes | 2 Onpenenutb  MapupyTbl, B TOM 4YHCI€ HHIUBHUIYyaJbHBIE,
KM TTOBTOPEHHUS M 3aKPEIJICHUS TEM.
1 | Pazgen 1.]1 3naer ocobennoctu OI'D 2021r, koaudukarop >IEMEHTOB
Ocobennoctu OI'D cogepxanus, crneuudukamuss KumoB OI'D  mo  xumww,
110 XUMUHU uH(popmanmorusie pecypcsl OI'3;
HAyYUTCSl HUCIOJB30BaTh PA3IMYHbIE MCTOYHUKH MJISl TOJIy4YeHHUs
XMUMUYECKOI nHpOopMaIu
2 Pazgen 2. «Mup | 24 Hayuutcss onpenenartb nenu # 3aadydl  JI€STEIbHOCTH,
XUMUU» BbIOMpaTh CpEACTBA peanu3aluyd LMW W INPUMEHATh HUX Ha
MIPAKTHUKE;
pa3nuyaTrh BEILECTBA PA3HBIX KJIACCOB MPOCTHIX M CIOXKHBIX
BEIIECTB, OMPEIENATh UX XUMHUYECKHE CBONCTBA, B TOM YHCIE U
M3YYEHHBIX OpPraHUYECKHUX BEIIECTB;
pa3nuyaTth MO KAUeCTBEHHBIM pPEAKIUSM MPEUI0KCHHbBIE
KaTHOHBI M aHUOHBI;
OMKCHIBATh XMMHUYECKHUE PEaKUWH, HAOII0JaeMble B XOJE
JIEMOHCTPALIMOHHOTO U J1a00paTOPHOT0 3KCIEPUMEHTOB.
JIeNIaTh BBIBOJABI U3 PE3yJIbTATOB MPOBEAEHHBIX XUMHUECKUX
AKCIIEPUMEHTOB;
OOBSICHATh TEHETUYECKYIO CBSA3h MEX]y BEIIECTBAMH Pa3HbBIX
KJIACCOB HEOPTraHMYECKUX BEIIECTB;
CocTaBiiTh CXEMY JIEKTPOHHOTO OajlaHca K OKHCIUTEIbHO-
BOCCTaHOBUTEJIbHBIM peaxkuusM, MIPaBUJIbHO paccTaBisTh
KO3(Q(QUIMEHTHI Ha OCHOBE COCTABIIEHHOW CXEMbl, ONPEAEIAThH
OKHUCJIUTETh U BOCCTAHOBUTEIb;
paccunuThIBaTh MAacCOBBIE JOJM XMMHYECKHX DJJIEMEHTOB B
BEIIECTBAX;
IIPOU3BOJUTH BBIYHUCIEHUS [0 XMMHYECKOMY YPaBHEHHIO C
MCIIOJIb30BAaHUEM MacCOBOM JIONM PpPacTBOPEHHOTO BeLIECTBa B
pacTBopeE.
3 | Pazmen 3. TectoBsrii | 9 IIpaBUIBHOCTE OLIEHKM CBOMX BO3MOYKHOCTEH IIpU BBIIOJHEHUN
MPAKTUKYM. 3a/IaHH TecTa;
yMeHue 0e301IMO0YHO 3aNOJIHITh OJTaHKH.
KanenpapHo-temaTuieckoe IIAaHUPOBaHUE
Ne | Tema 3ansATHA [Hara [Ipumeuanus
n/n nnaH | hakt
Paznen 1. Ocodennoctu OI'D mo xumun (1 yac)
3 Oco6ennoctn OI'D o xumMuu
Koau(duKaTop 31eMeHTOB cojaepkanus, cneuudukanus Kumos OI'D mo
xumud, aemoHcTpaunoHHbli KUM 2021r., nuHopmannoHHbIE pecypchl
OoI5;
Pazgea 2. «Mup xumum» (24 yaca)
4 Crpoenne aroma. CTpoeHHUE IEKTPOHHBIX 000JI0YeK aTOMOB MepBhIX 20

anemeHtoB [ICXD. Ilepuognyeckuii 3aKOH U NEPUOAMYECKAS CHCTEMA
XxuMHu4eckux aneMeHToB J[.M. Menaeneea




Crpoenne Mousekyin. XUMHYECKas CBSI3b: KOBAJCHTHas (HEMOJIsSpHas,
MOJIsIpHAs ), HIOHHAs, METaNInYecKasl.

BanieHTHOCTD XMMHUUYECKHX 371€MEHTOB. CTENEHb OKUCIEHUS XUMUYECKUX
3JIEMEHTOB.

6 [Ipocteie 1 cioxHbie BemecTBa. OCHOBHBIE KJIACChl HEOPraHMYECKUX
coeanHeHnil. HomMeHknaTypa HEOpraHu4eCKux COEMHEHHUI.

7 XuMmuyeckass peakuus. Xumuueckue ypaBHenus. Kiaccuduxarms
XUMHYECKHUX PEAKIIUH 1O Pa3IMYHBIM MPU3HAKAM: KOJIMYECTBY U COCTABY
HCXOJHBIX U MOJIYUEHHBIX BEIECTB; MU3MEHEHUIO CTETEHEW OKUCICHHS
XUMHYECKHUX 3JIEMEHTOB, MOTJIOMICHUIO M BBIJCIICHUIO SHEPTUH.

8 Brruncnenme MaccoBoil 10JIM XMMHUYECKOTO 2JIEMEHTA B BEIIECTBE.

9 DONEKTPOIUTBl M HEIJICKTPOIHTEHIL. Karnonsr m AQHWOHBI.
DNEKTPOIUTHYECKAs JUCCOLUAIUS KUCIIOT, IIEI04eid, coiell (CpeIHUX )
Peakimu noHHOTO 0OMEHA ¥ YCIIOBHUS UX OCYIIECTBIICHUS.

10 | Xumuueckue CBOMCTBA OKCHUIOB: OCHOBHBIX, aM()OTEPHBIX, KUCIOTHBIX.

11 | Xumuueckue CBOMCTBA OCHOBAaHUM U KUCIIOT.

12 | Xumuueckue cBOiCTBa aM()OTEPHBIX THAPOKCUIOB.

13 | Xumuueckue cBOMCTBa cojiell (cpeaHux). B3aumMOCBSA3b pa3IWyYHBIX
KJIACCOB HEOPTraHMYECKHX BellecTB. Peakiinmu HOHHOTO 0OMeHa.

14- | Xumuueckue CBOMCTBA MPOCTHIX BEIIECTB HEMETAJUIOB: TajOreHOB,

15 | kucnopona, cepsl.

16- | Xumuueckue CBOMCTBA MPOCTHIX BEIIECTB HEMETAJIOB: a30T1a, ¢ocdopa,

17 | yrnepona, KpeMHUS

18 | Yucrele BemecTBa U cMecu. [IpaBuia Ge3omacHOl pabOTHl B IIKOJIBHON
naboparopun. YeI0BeK B MUpE BEIICCTB.

19 | OxucnuteabHO-BOCCTAHOBUTEIIbHBIE peaxIuu. Oxucnurens u
BOCCTAHOBUTEIb.

20 | BeiuucieHnne MaccoBOW JONM PACTBOPEHHOTO BEIIECTBA B PAacTBOPE.
Boruncnenus no xumuueckomy ypaBHeHH10. (Ne21)

21 | PacuérHble 3a/1a4M: BRIYMCIICHHE MAaCCOBOM JIOJM XUMHUYECKOTO dJIEMEHTA
B BEIIECTBE, BBIUHUCICHUS IO XHUMHUYECKOMY YpPaBHEHHIO C
WCIIOJIb30BAHNEM MAaCCOBOH JIOJIM PaCTBOPEHHOTO BEIIECTBA B PACTBOPE.

22 | XuMH4YeCKHe CBOWCTBAa TMPOCTHIX BEIIECTB METANIOB: IIEIOYHBIX,
IIEJIOYHO3EMENTbHBIX, MarHusi W WX COCAMHCHHIA, Kelle3a H  €ro
COCJIMHEHMI, aJTFOMUHUS, €70 COeTMHEHUH.

23 | Onpenernenne xapakTepa Cpelbl pPacTBOPOB KHCIOT H IIEJoued ¢
MTOMOIIBI0 HHANKATOPOB. KauecTBeHHBIE peakIuu Ha aHHOHBI B PaCTBOPE
(CI', Br, I', S, SO3%, SO4%, NO3 *, PO, ¥, CO3 %, Si03 ?)
KauecTtBeHHnsle peaknun Ha KaTHOHBI B pacTBope (NH4 " Na', K, Ca2+,
M92+1 Fe2+, F63+, A|3+, CU2+, Zn2+).

24 | Ilonyuenue razoo0pa3HbIX BemlecTB. KauecTBEHHBIE peakIuu Ha
razo00pasHbIe BemEecTBa (KUCIOPOI, BOJAOPOI, YIIECKHUCIBII ra3, aMMHUaK)

25 | IlepBoHavanbHBIE CBEACHHUS 00 OPraHUYECKHX BEIIECTBAX: MPEIETbHBIX
Y HETIPEICNIBHBIX YTIIEBOIOPOaX (METaHe, dTaHe, DTHIICHE, alleTUJICHE)

26 | IlepBoHauanbHBIe CBENEHUsS OO0 OPTraHWYECKUX BEIIECTBAX: CHHPTaX
(MeTaHoOJIe, 3TAaHOJE, TIIMIICPUHE), KAPOOHOBBIX KHUCIOTaX (MYpasbuHol,
YKCYCHOH, CTEapHUHOBOM).

27 | buoylornuecky BayKHBIC BEIIECTBA: OCIIKH, KUPBI, YTIICBOJIBI.

Paznen 3. TecroBblii mnpakTukyM. (9 yac)

28- | lmarHoctuueckas pabota
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