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Pabouas nporpamma
BHECYPOYHOI'0 3AHATHUA
«Mup xumun»

9 kaacc

CocraBuresib NporpamMMsbI:

yuutenb: Jlyruauna Bukropust BanentnHoBHa



IHosicHUTEALHAA 3aIIHCKA

Bueypounast pesartenbHOCTh «Mup XHMMUM» TpeAHa3HaueH [uid oOywaromuxcs 9 Kiacca,
BBIOPABIIMX NpPEAMET XUMHH I caadd sk3ameHa B ¢gopme OI'D M miuaHupyommx B JajlbHEHIIEM
U3y4eHHE XMMUU Ha TPOPHILHOM yPOBHE.

Ilens naHHOrO Kypca — IOATOTOBKA M IOAJIEP’KKA BBITYCKHMKOB 9 Kilacca IIKOJbI, IIOMOIIb B
IIPEOJOJIEHUN KOTHUTHBHBIX, JUYHOCTHBIX MU IPOLECCYaJbHBIX TPYAHOCTEM B IEPHOJ IOATOTOBKH K
9K3aMEHY.

Pe3ynpTaToM COBMECTHOH nesATeNbHOCTH oOydaromuxcs 9 kiacca W neparora OyayT sIBISATbCA
pe3yibTaThl IPOOHOTO TECTUPOBAHMS, @ B KOHEYHOM HUTOre — WTOrOBas aTTeCTallus OO0Yy4aroluXcs IO
IpEIMETY XUMHUSL.

B coorBerctBUM ¢ TpeOoBanusaMu DenepadbHOrO TOCYJApPCTBEHHOTO 00pa3oBaTEIbHOTO
CTaHJapTa OCHOBHOTO 00IIero oOpa3oBaHMs BO3HMKIA HEOOXOIUMOCTH B Pa3pabOTKE MPOTrPaMMBI
BHEYPOUYHOH JeSITEIBHOCTH, TO3BOJIAIONICH paclIMpUTh W YIIIYOUTh CBOM 3HAHUS 10 XHMUH,
chopMHpOBATH HABBIKU MCCIIEIOBATEIBCKON JIEATEILHOCTH.

AKmyanbHocms TIPOTPaMMBbI CBSI3aHA C BO3MOYKHOCTBIO OOYYaromIerocsi BeIOpaTh MPO(UITBHBIN
npeaMer o0ydeHMs B CTapIIMX KilaccaxX WIM M3MEHUTh CBOW BBIOOp. DK3aMeH MO0 XUMHH TpeOyeT OT
0o0yYarolyXcsi MHOTMX 3HAaHUW M TMOHATUH HE TOJBKO B OOJIACTM HEOPraHMYECKOH XUMHMH, HO H
OpPraHMYeCcKOll XMMHUU; BIA/IE€Th IPAKTUYECKUMH HABBIKAMHU U YMETbh IPUMEHATh UX B JPYTrOM CUTyalMH.
3aHATUS 110 BHEYPOUYHOM JeATeNbHOCTH «MUp XHMUU» IpeJHAa3HAYeHbl [UIl TEOPETUYECKOM U
IPAKTUYECKOM TMOMOIIM B MOATOTOBKE K ['OCymapcTBEHHON MTOrOBOM —aTTeCTallMU. 3aHSTUS
OpUEHTUPOBaHbl HAa MOBTOPEHHE, CUCTEMATU3ALMIO U YIIIYOJIEHHOE M3Yy4YEHHE Kypca XMMHUU OCHOBHOM
IIKOJIBI, @ TaKXK€ Ha MNOJArOTOBKY oOyuwaroumxcs 9-x kimaccoB k OI'D u oOyuaromuxcsi, KOTOpbIE
BBIOMPAIOT XUMHIO IS JanbHeimero oOydeHuss B mpoduie. 3aHATHS 1O MporpaMMme BHEYPOUHOI
NesITeAbHOCTH «MUp XMMHUN» HOMOTYT peaqu30BaTh 00y4yaroIUMCs IPOEKTHI 110 BBIOPAHHBIM TEMaM.

Hog6u3nou naHHOW IpOrpaMMbl SBISETCS TO, YTO B OCHOBE JICKUT CHCTEMHO-AEATEIbHOCTHBIN
HOJX0/1, KOTOPBII CO3/1a€T OCHOBY JUIsl CAMOCTOSITENILHOTO YCIIEHIHOTO YCBOCHUS 00Yy4YalOLIMMHUCS HOBBIX
3HaHUM, yMEHUH, KOMIETEHIUH, BUIOB M CIIOCOOOB JEATENILHOCTH M 0OecreuyrBaeT COOTBETCTBUE
JESITEIbHOCTH OOydaroluXcsi MX BO3pacTy W HMHIMBUIYaJbHBIM OCOOECHHOCTSIM. OMOLHOHAIBHOE
NepeKUBaHUE Mpollecca OTKPBITUS SIBISIETCS OCHOBOM MOTHBALIMM K 3HAHUSIM, CTHUMYJISTOPOM CaMoOM
YMCTBEHHON JEATENbHOCTH B  JIOCTH)KEHUHM LN JIMYHOCTHOTO, COLMAIbHOIO U I03HABATEIHHOTO
pa3BUTHSI 00YYAIOIIHXCSI.

ITporpamma pa3paboTaHa Ha OCHOBE CIEIYIOIINX HOPMAaTHBHBIX JOKYMEHTOB:

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

o @enepanbHbII rocy1apCTBEHHBIH 00pa30BaTENIbHBIA CTAHJAPT OCHOBHOI'O O0IIEro o0pa3oBaHMs,
YTBEp)KJIEHHBII NprkazoM MuHucTepcTBa 00pa3zoBaHus U Hayku Poccuiickoit denepanuu ot 17
nekabpst 2010 r. Ne 1897;

e TpebGoBaHusi K OCHAIIEHHIO OOPAa30BATEIBLHOIO IpPOLECCAa B COOTBETCTBHM C COJAEPKATEIbHBIM
HAllOJJHEHUEeM  Y4eOHbIX  MpeAMETOB  (efepalbHOr0  KOMIIOHEHTa  TOCYAapCTBEHHOTO
00pa30BaTeNbHOTO CTaHAApTa, YTBEPXKACHHBIN MpHKazoM MuHucTepcTBa 00pa3oBaHUs U HAYKU
Poccuiickoit ®enepanyu ot 4.12.2010 r. Ne986;

e CanlluH, 2.4.2.2821-10 «CanuTapHo - SHUAEMHOJOTMYECKHE TpeOOBaHMUA K YCIOBHSIM U
opraHusaimuu  oOyueHHss B 0OIIe0Opa3oBaTENbHBIX  YUPEXKICHHUSIX,  YTBEpKICHHBIE
NIOCTaHOBJIEHHEM [ JTaBHOTO rocyaapcTBeHHOro canutapHoro Bpada P® ot 29.12.2010r. Nel189».
3aHATHSI IPOBOJATCS UHINBUIyaJIbHbIE U TPYIIIOBBIE.

I]enwy iporpamMmel:



- TOATOTOBKAa W TMOJJEPKKAa BBIMYCKHUKOB 9 Kjacca WIKOJbI, MOMOIIb B MPEOJOJICHUU
KOTHUTUBHBIX, TMYHOCTHBIX U MPOLECCYANbHBIX TPYAHOCTEN B MEPUOJI MOATOTOBKH K IK3aMEHY .

3aodauu porpaMMbl BHEYPOUHOH €ATEIbHOCTU MO0 XUMHHU:

OCBOECHHE BAXXHEHUINNX 3HAHUH 00 OCHOBHBIX IIOHATHUSIX M 3aKOHAX XHUMHH, XHUMHYECKOM
CHMBOJIUKE;

OBJIQJICHUE YMEHHUSIMH HAOJI0IaTh XUMUYECKUE SBIICHUS, TPOBOJAUTh XUMHUUYECKUHA SKCTIICPUMEHT,
MIPOBOJIUTH PACUYEThl HA OCHOBE XUMHUECKUX (JOPMYII BEIIECTB U YPABHEHUH XUMUYECKUX PEAKITUN;

pa3BUTHE TI03HABATEIBHBIX HWHTEPECOB M HHTEIUICKTYAIbHBIX CIOCOOHOCTEH B MpoIecce
MIPOBEICHUS XMMHYECKOTO AKCIIEPUMEHTA, CAaMOCTOSTEIHLHOTO IPHOOPETCHUSI 3HAHUN B COOTBETCTBUU C
BO3HUKAIOIINMU KU3HEHHBIMU TTOTPEOHOCTSIMU;

BOCIIUTAHWE OTHONIECHUS K XUMHUU KaK K OJHOMY H3 (yHIaMEHTaIbHBIX KOMIIOHCHTOB
€CTECTBO3HAHMSI W DJIEMEHTY OOIIEYeNIOBeUeCKOW KyIbTyphl, NMPUMEHEHUE TIOTYYCHHBIX 3HAaHUU U
YMEHHH JJIsI UCIIOJIb30BaHUS B HECTAHIAPTHOM CUTYaLIUH.

Ilnanupyemsle pe3yJibTaThl

Ha 3ansTusax BHEypOUHOM AedaTenbHOCTH «Mup XUMHUN» 00ydarouirecs JONOIHAT CBOM 3HAHUS 110
XUMHH, OBBICAT CBOW YPOBEHb TEOPETUUECKON U 3KCIEPUMEHTAIBHON MOATOTOBKH. 3aHATHS IPU3BaHBI
IpOOYIUTh Yy yJalllUXCsl MHTEPEC K XMMUYECKOW HayKH, CTUMYJIMPOBATh JajbHEMIIee N3y4eHUEe XUMUU.
XuMHUUecKue 3HaHWsA, CHOPMHPOBAHHBIE HA BHEYPOUYHBIX 3aHSATHIX, IIOMOTYT OOyYaromuMcs B
HOJArOTOBKE K 3K3aMEHy II0 XMMMU M B JaJbHEHIIEM OCO3HAaHHO BbIOpaTh HaIlpaBlIEHHWE MPOQPUILHOTIO
o0OyueHusl.

IIpeaMeTHBIMU pe3yJabTaTaAMM OCBOCHUS IIPOTPAMMBI SBJISIFOTCS:

- B IO3HABaTeJIbHOU c(epe: OMHUCHIBATh JEMOHCTPALMOHHBIE Y CAMOCTOSITEIBHO IMPOBEACHHBIE
9KCHEPUMEHTBI, UCIIOJIB3Ys A 3TOr0 PYCCKHH S3bIK U SA3bIK XMMHUHU; HAOIIOAATh IEMOHCTPUPYEMBbIE U
CaMOCTOSITENILHO MPOBOJIUMBIE OMBITHI, XUMUUECKHUE PEAKIINH, TPOTEKAIOIINE B IPUPOJIE U B OBITY;

- B LICHHOCTHO-OpUEHTAIIMOHHOM cpepe: CTpOUTH CBOE MOBEACHNUE B COOTBETCTBUU C IPUHIIUIIAMU
OepeKHOro OTHOUIEHMSI K IPUPO/IE;

- B TPYJI0BOH cdepe: MIaHUPOBaTh U OCYLIECTBIISATh CAMOCTOSATENIBHYIO paOOTy IO IOBTOPEHUIO U
OCBOEHUIO TEOPETUYECKON YacTH, MJIAHUPOBATh U NPOBOJUTh XUMUYECKUI SKCIIEPUMEHT; UCIIOJIb30BATh
BELIECTBA B COOTBETCTBUH C MX IIPEIHA3HAYCHUEM U CBOICTBAMY;

- B c(epe O€30MaCHOCTH KHU3HEIEATEIbHOCTH: OKa3bIBaTh IMEPBYIO MOMOIIbL MPU OTPABICHUSX,
0’KOTax U JIpYTUX TpaBMax, CBA3aHHBIX C BEIIECTBAMH U JJAOOPATOPHBIM 00OPYOBAHUEM.

JINYHOCTHBIMM pe3y/IbTaTaAMM SIBIISIFOTCS:

- B ICHHOCTHO-OPHEHTAIMOHHOM Cpepe — UyBCTBO FOPJIOCTH 3a POCCUICKYIO HAYKy, OTHOILLICHHE K
TPYAY, LENeyCTPEMIEHHOCTb, CAMOKOHTPOJIb M CAMOOLIEHKA;

- B TpYyIOBOH c(epe — rOoTOBHOCTh K OCO3HAHHOMY BBIOOpY AajibHElIIeld o0pa3oBaTeiabHOU
TPaeKTOPHH;

- B IIO3HaBaTeNbHOU cdepe: MOTHUBAIUSA YYCHHS, YMEHHE YIpPaBIATh CBOCH MO3HABaTENbHOU
JEATEBHOCTH.

MeTtanpeaAMeTHBIMH pe3yJIbTAaTAMM SIBIISIFOTCS:

- BJIaJICHUE YHMBEPCAJIbHBIMU €CTECTBEHHO-HAYYHBIMH CIIOCOOaMM JIEATENIbHOCTH: HaOII0eHuE,
U3MEpPEHUE, IKCIIEPUMEHT, Y4eOHOE HCCIIeI0BaHUE;

- YMEHHE FeHepUpOBaTh UJEH, ONIPENEATh CPEACTBA, HEOOXOUMBIE I UX pealn3allii;



- YMCHHE ONPCACIATE LCIW W 3aJa4n ACATCIIBHOCTH, BBI6I/IpaTB Cp€acTtBa pe€ajinu3aluu LCIN U
IMPUMCHATH UX HA IPAKTUKC,
- UCIIOJIb30BATh PA3JIMYHBIC UICTOUYHHUKU JIS ITOJTYUCHUA XUMHUYECKOH I/IH(bOpMaI_[I/II/I.

OcBoeHne MnporpaMmbl BHEYpOUHOM JEATENbHOCTH OOYYarOIIMMHUCS IO3BOJMT IOJYYHUTh
CIIEYIOIINE PE3YyIbTaThI:

B cgpepe pazeumus nuuHOCMHbIX YHUEEPCAILHBIX YUEOHBIX OCUICHEUIL 8 PAMKAX:

1. Koenumugnozo komnonenma 6yoym copmuposamul.

- OCHOBBI COLMATBHO-KPUTHYECKOTO MBIIIICHUS, OPHEHTAMsI B OCOOCHHOCTSAX COIMAJIbHBIX
OTHOIIICHUN U B3aMMOACHCTBHUH;

- DKOJIOTUYECKOE CO3HAHME, NPU3HAHUE BBICOKOW IIEHHOCTH YXU3HU BO BCEX €€ INPOSBICHUSX;
IIPaBWJI IOBE/ICHUS B YPE3BbIYANHBIX CUTyaLHSIX.

2. [Jennocmno2o u SMOYUOHATILHO20 KOMNOHEHMO8 6yoem cpopMuposana.:

- IOTpPeOHOCTh B CAMOBBIPAXKEHUU U caMOpealin3aliy, COLMAIbHOM IIPU3HAHUY.

3. [leamenvnocmuo2o komnonenma 6y0ym cqhopmuposansl:

- YMEHHME BECTH JMAJIOr HA OCHOBE PAaBHOIPABHBIX OTHOLICHWM M B3aUMHOIO YBAXXCHMS U
IIPUHSATHSA;

- YCTOMYMBBIA TO3HABATENbHBI MHTEPEC M CTAHOBJICHHE CMBICIOOOpasyromeld (yHKIUN
[I03HABATEJIbHOI'O MOTHBA;

- TOTOBHOCTb BBIOOpa MPOQHUIBLHOTO 00pa30BaHMUSL.

2. O0y4arouuiics HOIYyIUTh BO3MOKHOCTD [T (DOPMUPOBAHHMS:

- BBIPQ)KEHHOM yCcTOMUYMBON yueOHO-T03HABATEIbHON MOTHBALIUU U HHTEpECA K YUEHHUIO;

- FTOTOBHOCTH K CaMOOOPa30BaHUIO U CaMOBOCIIUTaHMIO.

B cpepe pazeumus pecynamugnvlx yHUEEPCAIbHBIX YUEOHBIX 0CUCMEUIL 00YyUAIOWUTICA

1. Hayuurcs:

- 1[eJIeNI0JIaraH|Io, BKJIIOYasi MIOCTAHOBKY HOBBIX 1i€JIel, MpeoOpa3oBaHue MPAKTUUYECKON 3a/1auil B
MI03HABATEJIbHYIO;

- CaMOCTOSITEJIBHO aHAJIM3UPOBATh YCJIOBMS JOCTH)KEHMS L€ HA OCHOBE y4deTa BBIIEICHHBIX
YUUTEJIEM OPUEHTUPOB JIEHCTBUS B HOBOM Y4eOHOM MaTepHuale;

- IJIJAHUPOBATh IYTH JTOCTHKEHUS LENIEH.

2. I[lony4nTh BO3MOKHOCTb HAYUUTHCSL:

- CAaMOCTOSATEJILHO CTaBUTh HOBBIE YUE€OHbIE LIEIH U 33JIauy;

- IIpY IUIAHUPOBAHUM JOCTHKEHMSI LIEJEH CaMOCTOSITENIBHO U aJ€KBAaTHO YUUTBIBATH YCIIOBHUS H
CPEICTBA UX JOCTUKECHHUS.

B cehepe pazeumun KoMmMyHuKamuHvlX yHUGEPCATbHBIX YUEOHBIX OCLICMEUTL 00YUaAIOUUTICA

1. Hayuwurcs:

- aJICKBATHO MCIIOJIb30BaTh peyb JUIsl JIAHUPOBAHUS U PETYISILIMM CBOEH 1€ATEIbHOCTH;

- a/IeKBaTHO HCIIOJIb30BATh pPEUYEBBIE CPEACTBA JJISl PEIICHUs PA3IUYHbIX KOMMYHUKATHBHBIX
3a/1a4; BJIAJIETh YCTHOW U IUCbMEHHOM PEYBIO; CTPOUTH MOHOJIOTHYECKOE KOHTEKCTHOE BBICKA3bIBAHNUE;

- OpPraHM30BBIBATH U IJIAHUPOBATH Y4eOHOE COTPYAHUYECTBO C YUUTEIEM U CBEPCTHUKAMU;

- UHTETPUPOBATHCS B TPYIIy CBEPCTHUKOB M CTPOUTHh NIPOAYKTHBHOE B3aMMOJEHCTBHE CO
CBEPCTHHUKAMH U B3POCIIBIMHU.

2. Ilomy4nTh BO3MOKHOCTh HAYYHUTHCS:

- Opatb Ha ce0s MHULMATUBY B OpraHU3alluid COBMECTHOTO JIEHCTBUS;



- OKa3bIBaTb MOAACPIKKY U COHeﬁCTBHe TEM, OT KOT'O 3aBUCHT HJOCTHXXCHHC ILICJINU B COBMECTHOM
JACATCIIBHOCTH.

B cpepe pazeumus no3nagamenvbHbIX YHUBEPCATbHBIX YUEOHBIX OelCMEUIL 00YUAIOWUILCA

1. HayuuTcs:

- OCHOBaM pealln3aliy MPOEKTHO-UCCIIEA0BATEIbCKOM NeSTEIIbHOCTH;

- IPOBOJUTH HAOIIOACHUS U HKCIIEPUMEHT MOJI PYKOBOJICTBOM YUHUTEIIs;

- OCYILECTBJIATh PACIIUPEHHBIN MOUCK MH(POPMAIMU C UCIOJIB30BAaHUEM PECYPCOB OMOJIIMOTEK U
Nurepuera.

2. [lony4nut BO3MOKHOCTh HAYUUTHCS:

- CTaBHUTb MPOOIEMY, APTYMEHTUPOBATh €€ aKTYaJIbHOCTb;

- CaMOCTOSITENIFHO MPOBOAMUTH HCCIEIOBAaHUS HA OCHOBE NPUMEHEHHS METOJOB HAONIOACHUS U
IKCIEPUMEHTA;

- BBIJIBUTATh THIIOTE3HI O CBA3SIX U 3aKOHOMEPHOCTSX MPOIIECCOB;

- OpraHu30BaTh UCCIIEAOBAHUE C IIEJIbI0 IPOBEPKU FMIIOTE3bI;

- IeNaTh YMO3AKJIIOUEHHUS U BBIBOJbI HA OCHOBE apryMEHTAIUH.

[Iporpamma BHEYPOYHOIH NEATEIBHOCTH MO XMUMUU «MHp XHMHUHM» pAacCUMTaHA Ha ydaliuxcs 9
KyaccoB (34 gaca).

CoaepixkaHue nporpaMmai.
BHEYPOYHO¥ /1esITeJIbHOCTH 10 XUMUM «MHP XUMHN»

[Iporpamma 3aHATUH COCTOUT U3 YETHIPEX Pa3/ICIIOB:

1. Ocobennoctu OI'D Mo XMMUH.

2. IloBTOpenue u yriayOieHne TeOpeTUYECKOro MaTepuana, METOUKa pelIeHHsl 3aJaHIil Pa3HOTo
YPOBHSI CIIOKHOCTH.

3. TecTOBBII IPAKTUKYM.

4. BeinmoaHeHNEe MTPOEKTHO-UCCIIE0BATEILCKUX Pa0doT.

OcHoBHOE cogepkaHue

Pazgen 0. Bxoanoii cpe3 KUM 3a 2022r. — 2y

Pa3nea 1. Oco6ennoctu OI'D mo xumuu B 2023r. — 14
— Ko (HUKATOP ITEMEHTOB COJIEPIKAHUS

— cnenupuxarusa Kumor OI'D no xumun

— uHdopmarmonHsie pecypcsl OI'D

Paspen 2. «Mup XuMHM» — TEOPETHYECKHH Marepuag II0 HEOPraHWYEeCKOM XUMHUU U
NIEPBOHAYAJIBHBIM TPEACTABICHUSAM IO OPraHMYEeCKOM XMMMM, METOJIMKA PEIICHHs 3aJaHUl pa3HOro
YPOBHS CIIOKHOCTH — 244.

Crpoenue atoma. CTpoeHHe IeKTPOHHBIX 000510uek aToMoB nepBbix 20 snementos [ICXD

Ileproanyeckuii 3aK0H U IEPUOANYECKAsE CUCTEMA XUMUYECKHX A1eMeHToB [[.1. Menneneesa

Crpoenne wMmonekyn. XHUMHUYECKas CBS3b: KOBaJIEHTHas (HEMOJIsipHas, TMOJIsIpHas), WOHHas,
MeTaJlJTn4ecKasl.

BanenTHOCTh XUMHYECKUX 371€MEHTOB. CTeneHb OKUCIECHUS XUMUYECKUX JIEMEHTOB.



[Ipoctele w® cnoxHble BeniecTBa. (OCHOBHBIE KJIACChl HEOPTaHMYECKUX  COEIUHEHUHU.
HomMeHKkatypa HEOpraHM4eCKUX COCAUHEHUMN.

XuMHYecKasl peakuus. YCJIOBUS U NPU3HAKU IPOTEKAHUS XUMUYECKHUX peakuuii. XUMUYECKUe
ypaBHEHUs. 3aKOH COXPaHEHUsI MACChl BEIIECTB.

Knaccudpukanus XUMUYECKMX pEaKIUid IO pPAa3IUYHBIM IMPU3HAKAM: KOJUYECTBY WU COCTaBY
UCXOJHBIX U TOJIYUEHHBIX BEILECTB; HM3MEHEHHIO CTEHEHEeH OKHCIEHUS XUMHYECKHX 3JIEMEHTOB,
MOTJIOUICHUIO U BBIJICIIEHUIO SHEPTUH.

Brruncnenme MaccoBoil 10J11 XMMHUYECKOTO 3JIEMEHTA B BEILIECTBE.

DNEeKTPOIUTHl U HEAIEKTPONuThl. KaTHOHBI M aHUOHBL. DJIEKTPOIUTUYECKAS JUCCOLMAIUS
KHCJIOT, IIeJI0ueH, coiel (CpeTHUX)

Peaknu noHHOTO 0OMEHA M YCIIOBUS UX OCYIIECTBIICHUS.

XUMHUYECKUE CBOMCTBA OKCUIOB: OCHOBHBIX, aM()OTEPHBIX, KHUCIIOTHBIX.

XUMHYECKUE CBOMCTBA OCHOBAHUM U KUCJIOT.

XuMuyeckue cBorMcTBa aM(pOTEPHBIX TUIPOKCHIOB.

XUMHYECKHE CBOMCTBA CoJiel (CpEeTHUX )

XUMUYECKUE CBOWCTBA IPOCTHIX BEIIECTB HEMETAIIJIOB: TAJIOT€HOB, KUCIOPO/a, CEPHI.

XUMUYEeCKHE CBOMCTBA IPOCTHIX BEIIECTB HEMETAIIOB: a30Ta, Gocdopa, yriaepoaa, KpeMHHS

Uuctele BenectBa U cMecu. [IpaBuiia 6e3onacHoii paboThl B MIKOIbHON Taboparopun. Yenosek B
MUpE BEIIECTB.

OKHCIUTENbHO-BOCCTAHOBUTENbHBIC peakiinu. OKUCIUTENb U BOCCTAHOBUTEIb.

Brluucinenne MaccoBOM J10JAM  PacTBOPEHHOTO BEUIECTBA B pacTBOpe. BplumcieHus 1o
XUMHUYECKOMY ypaBHEHHUIO. (Ne21)

PacuérHple 3amauM: BBIYMCIIEHHE MACCOBOM JOMM XUMHYECKOTO JJIEMEHTa B BEIIECTBE,
BBIUMCJICHHSI TI0 XUMHUYECKOMY YPaBHEHHIO C HCIIOIb30BAaHHUEM MAaCCOBOM JI0JIM PACTBOPEHHOTO BEIIECTBA
B pactBope. (Nel5, 21)

B3anuMocBsI3b pa3InyHBIX KIACCOB HEOPTaHUYECKUX BEIECTB. Peakiiuu HOHHOTO OOMeHa.

XUMHYECKHE CBOMCTBA MPOCTHIX BEIIECTB METAUIOB: MIEIOYHBIX, IIETOYHO3EMENIbHBIX, MAarHUs 1
WX COCIMHEHUM, KeJe3a U €ro COCTUHEHHH, alTFOMUHUS, €70 COCTMHEHHI.

OrmpenenieHne xapakTepa Cpellbl pacTBOPOB KHUCIOT M IIEJIOYEH C IMOMOIIBIO WHIUKATOPOB.
KauectBennbie peakiiuu Ha annoHsl B pactsope (CI, Br, I, Sz', 8032', 8042', NO;3 ", PO,y 3', CO; 2',

Si0; %)

KauecTtBeHHnsie peakiuu Ha KaTHOHBI B pacTtBope (NH4 * Na', K, Ca2+, Mg2+, Fe2+, Fe3+, A|3+,
CU2+, Zn2+)

[Tonydyenue ra3oo0pa3HbIX BemlecTB. KadecTBEHHBIE pEaKIMM Ha Ta3000pa3HbIE BeIIeCTBa
(KuCI0pO/, BOJOPO/, YTIJIEKUCIBIN Ta3, aMMHUAK )

[lepBoHavasibHble CBeEHUA 00 OpPraHWYECKUX BEIIECTBAX: MPEACIbHBIX M HENPEIAeTbHBIX
yriaeBoopoAax (MeTaHe, 3TaHe, ITUIICHE, alleTUIICHE)

[lepBonavanibHble CBENEHHS OO0 OpPraHWYECKMX BEIIECTBAaX: CHHUpPTax (MeTaHoJie, 3TaHOJE,
TJIMIIEPUHE), KAPOOHOBBIX KUCTIOTAX (MYpagbuHoll, yKCYyCHOU, CTEAPHUHOBOM ).

buonorudecku BayKHbIE BELIECTBA: OCIKH, JKUPBI, YTIICBO/IBI.

Pasmen Bkmiowaer paboTy MO TPEHUPOBOYHBIM 3aJaHUSIM JJsl ONpEAETCHUS TOTOBHOCTH
IIKOJIbHUKOB K 9K3aMEHY 0 TOMY WJIM MHOMY pPa3feiy ¢ MOCIAEAYIOIIMM aHAJIU30M M METOJMYECKHUMHU
PEKOMEHJAIUSMH.

Paspnen 3. TecToBbIM NPAKTHKYM. — 4 4
Bxuttoyaet HenmocpeACTBEHHO TECTUPOBAHKUE U paboOTy ¢ O1aHKaMU OTBETOB.



Pa3nen 4. Boino/iHeHHe NPOEKTHO-UCCJIEI0BATEILCKHX PadoT. — 34
Paznen Bkirouaer paboTy o0Oydarommxcsi MO BbIOpaHHBIM TeMaM TPOEKTa IO XHUMHH,

KOHCYJIbTallUN YYHUTCIIA.

TemaTudeckoe IJIAHUPOBAHHUE

Tema

Bcero
YacoB

[Tnanupyemsie pe3ynbtarsl (YY)

Bxoanoii cpes KUM 2022r

2

OHpe,Z[eJ'II/ITB MapumpyTbl, B TOM 4YHCJIC HWHIAUBUAYAJIbHBIC,
TIOBTOPCHUA M 3aKPCIJICHUA TCM.

Pasnenr 1. OcobenHoctu
OI'D no xumuu B 2023r.

3naetr ocobernHoctu OI'D 2018r, koguduKaTop 3JEMEHTOB
conmepxkanusi, crenupukanmus KumoB OI'D mo xumwuw,
nH(popMannmoHHsie pecypcsl OI'9;
HAay4YUTCsl HUCIOJIb30BaTh Pa3IUYHbIC
MOJIy4EHUsI XUMHUYECKO HHPOpMAaIIH

HUCTOYHHUKHU  JI4A

Paznen 2. «Mup xumumn»

24

Hayuurcs onpenenars 1enu 1 3a1a4u JesITeIbHOCTH,
BBIOMpATh CPE/ICTBA pealu3alUy LEIU U MPUMEHITh UX Ha
IIPAKTHKE;

pa3nnyaTh BENIECTBAa Pa3HBIX KIACCOB MPOCTHIX H
CJIO’KHBIX BEILECTB, ONPENeNATh UX XMMUYECKHUE CBOICTBA, B
TOM YHCJIC 1 U3YYCHHBIX OPraHNYCCKUX BCIICCTB,

pasninyartb o Ka4eCTBEHHBIM
NPCAJIOKCHHBIC KATUOHBI U AaHWOHBI;

OINUCBHIBATh XMMUYECKHE PEaKLIMU, HaOIrogaeMble B
Xoze J€MOHCTPALIMOHHOTO U 1a00paToOpHOTO
9KCHEPUMEHTOB.

ACJIaTb BBIBOJAbBI M3 PE3YJIbTATOB HpOBCI[éHHI)IX
XUMHUYECKHX 3KCIIEPUMEHTOB;

OOBICHSATH TCHCTUYCCKYIO CBA3b MCXKAY BCIICCTBAMU
pa3HBIX KJIACCOB HEOPTraHMUYECKUX BEIIECTB;

CocTaBnsiTh CcXeMy D3JEKTpOHHOro OamaHca K
OKHCIIUTEIbHO-BOCCTAHOBUTEIBHBIM PEAKIMSIM, MPABHIBLHO
paccTaBisiTh KOXGOUIIMEHTHI HAa OCHOBE COCTaBJICHHOM
CXEMBI, OIPEEIIATh OKUCIUTENb U BOCCTAHOBUTEIID;

pacCuUnuThIBATh MacCCOBBIC J0JIN XUMHNYCCKUX
3JIEMEHTOB B BEIL[ECTBAX;

MMPONU3BOJUTH BBIYUCICHUSA
YPaBHEHMIO  C  HCIIOJIb30BaHUEM
PacTBOPEHHOTO BEILIECTBA B PaCTBOPE.

pCaKuuiAM

10 XI/IMI/I‘-I@CKOMy
MacCOBOM J0JIH

Pasnen 3. TecToBbIi

MPAKTUKYM.

[IpaBUIIBHOCTE  OLICHKH BO3MOKHOCTEMN
BBIITOJIHCHUU 3aJJaHUH TECTAa,

yMeHHe 0e30ITMO0YHO 3aMOTHATH OJTaHKH.

CBOUX pu

Paznen 4. Bremmonsenue
MIPOEKTHO-

HCCIIEIOBATENbCKUX PadoT.

HayuuTcs onpenenste Henu U 3a/1a4u 1eATeIbHOCTH,
BBIOMPATh CPEJCTBA pealM3allii LEeNd U MPUMEHATh WX Ha
MIPaKTHUKE;

HCIIOJIb30BaTh PA3JIMYHbIE HCTOYHUKU JJIs IOJIY4YEHHUS
XUMHUYECKON HHpOpMaIui,




HAaY4YHUTHCA aJICKBaTHO

3a71ad4;

00pa3oBaTeNbHON TPACKTOPHUH.

HCIIOJIb30BaTh PEYECBELIC

BBIOOpY

cpeacrBa i PCIICHHUA PA3JIMUYHBIX KOMMYHHUKATHBHBIX

(dopmMHpoBaHUE BBIPAKEHHOW YCTOWYHMBOW y4eOHO-
IIO3HABATEJIbHOM MOTUBALMU U UHTEPECA K YYCHUIO;
FOTOBHOCTb K  OCO3HAaHHOMY

nalbpHeENIen

KajiennapHo-TeMaTH4yecKoe MJIAHHPOBaHNE

1/

Tema 3angaTus

[ara

IIpumeyanus

I1J1aH

bakt

1-2

Bxopnoii cpes KM 2022r (2 gaca)

Pa3nen 1. Oco6ennoctu OI'D mo xumuu B 2023r. (1 yac)

Ocob6ennoctu OI'D o xumuu B 2023r.

KoAu(HUKaTOp AJIEMEHTOB cojepxkaHus, cnennduxanus Kumos OI'D
no XumuH, jaeMoHcTpanuoHHbi KHMM 2023r., nHbDOpMannoHHBIC
pecypcbl OI'D;

Paznen 2. «Mup xumuun» (24 yaca)

Crpoenne atoma. CTpoeHHE TEKTPOHHBIX 000JI0YEK aTOMOB TIEPBBIX
20 nsnementoB I[ICXD. Ilepuomuueckuid 3aKOH M MNEPUOAMYECKAS
cucteMma xuMudeckux siaeMmeHToB J[.M. Menpaeneera

Crpoenue Mosekys1. XUMHUYECKasl CBA3b: KOBAJIECHTHas (HEMOJsipHasi,
NOJIIpHAsi ), MOHHAsL, METaJJINYECKasl.

BanentHocTh  XMMHMYeCKMX  31eMeHTOB. CTeneHb OKHCIEHHUS
XUMHUYECKHUX 3JIEMEHTOB.

[Ipocteie u cioxuble BemecTBa. (OCHOBHBIE — KJIacChl
HEOPraHWYEeCKNX coequHeHud. HomeHkiatypa HeopraHm4ecKux
COEeIMHEHUI.

XAMHUYECKass peakuus. YCIOBHS W IPU3HAKU IPOTEKAHUS
XUMHUYECKHUX peakuuil. XMMUUECKUE YPAaBHEHHUS. 3aKOH COXPaHEHUS
MAacChl BEIIECTB.

Knaccupukanuss XMMHUYECKHX peakIUil 1o pa3ivyHbIM
IIPU3HAKaM: KOJUYECTBY U COCTaBY MCXOAHBIX M IIOJYYEHHBIX
BEILECTB; U3MEHEHUIO CTEIICHEW OKUCIICHUS XUMUYECKUX DJIEMEHTOB,
MTOTJIOIIEHHIO U BBIICJICHUIO SHEPTUH.

Brlunciaenue MacCcoBOM HOIM XHMHYECKOTO »JJE€MEHTa B
BCIICCTBC.

DNEKTPONUTBl W HEINEKTPOJauThl. KaTHOHBI W aHUOHBI.
DNEeKTPONUTHYECKAsT  TUCCOIMAIMA  KHUCJIOT, IIEeJIo4Yed, coJe
(cpennmx)

Peaxiiuu nonHOTr0 OOMEHA M YCIIOBUS KX OCYIIECTBIICHUS.

10

XUMUYECKHE CBOICTBA OKCHIOB: OCHOBHBIX, aM(OTEpHBIX,
KHCJIOTHBIX.

11

XUMHYECKUE CBOMCTBA OCHOBAHUI U KHUCIIOT.

12

XHUMHUYECKHE CBOMCTBA aM(I)OTepHLIX TUAPOKCUIOB.

13

XUMHYECKHE CBOWCTBa coJied (cpennux). B3anMocsssb




Pa3IUYHBIX KJIACCOB HEOPTraHUYECKUX BEHICCTB. PeakiMd HOHHOTO
oOMmeHa. (Ne22)

14- XWMHYECKHE CBOMCTBA TPOCTHIX BEHIECTB HEMETAIIOB:

15 | ramoreHoB, KMCIOPOJA, CEPHI.

16- XUMHUYECKUE CBOMCTBA MPOCTHIX BEIIECTB HEMETAJUIOB: a30Ta,

17 | docdopa, yriaepoaa, KpeMHUS

18 Yucteie BemecTBa U cmecu. [IpaBuia OezomacHoil paboThl B
HIKOJIbHOM Taboparopun. YenoBek B MUPE BEILIECTB.

19 OKHCINTENbHO-BOCCTAHOBUTEIIbHBIE peakiiu. OKUCIUTENb U
BoccTaHoBuUTENb. (Nel4, 20)

20 Boluucienne maccoBoil 707U PacTBOPEHHOIO BEIIECTBA B
pacTBope. BeruncieHus mo xumudeckomy ypaBHeHuto. (Ne21)

21 Pacu€érHple  3amauu:  BBIYMCIIEHHE  MaccoOBOM  JIoNu
XUMHUYECKOTO JJICMEHTa B BEUIECTBE, BBIYUCICHUS 110 XUMUICCKOMY
YPaBHEHUIO C HCIOJIb30BAaHUEM MAacCOBOM JOJIH PACTBOPEHHOTO
BelecTBa B pactBope. (Nel5, 21)

22 XUMUYECKHE CBOMCTBA MPOCTHIX BEIIECTB  METAJIOB:
HICJIOYHBIX, IIEI0YHO3EMENIbHBIX, MATHUS M UX COCJIMHCHUH, JKeje3a
U €r0 COCAMHEHUI, ATFOMUHHUSL, €0 COSTUHEHHI.

23 Omnpenenenue xapakrtepa Cpelbl pacTBOPOB KHUCIOT U
HIeJIouel ¢ TIOMOIIBI0 HMHIUKATOpOB. KauecTBeHHBIC peaknuu Ha
aanronsl B pactBope (CI, Br, I', S, 8032', SO42', NOs °, POy 3', COs3
2 Gj0. 2

, Si03 %)
+ +
KadecTtBennsbie peakiiuu Ha kaTroHbI B pactBope (NH4 ), Na',
K*, Ca®*, Mg?*, Fe?*, Fe**, AI**, Cu®*, Zn?").

24 [Tonyuenune razooOpa3HbIX BemiecTB. KauecTBeHHbIE peakluu
Ha razoo0pa3Hble BellecTBa (KUCIOPOJ, BOJOPO/, YIJIEKHCIBIA Tas,
aMMHMAK)

25 [lepBoHayanbHbIe CBeNEHUA 00 OPraHMYECKHX BEIIECTBAX:
NpeNeNbHBIX M HENPEISIBbHBIX YIJIEBOJIOpOAax (MeTaHe, J3TaHe,
STHUIIEHE, alleTUJICHE)

26 [lepBoHayanbHbIE CBENEHUS 00 OPraHUYECKHX BEIIECTBAX:
ciupTax (MeTaHoJe, dTaHoJIe, TJIUIEPUHE), KapOOHOBBIX KHCIOTaX
(Mypasvunotll, yKCycHOMU, CTEApPUHOBOI).

27 buonoruuecku BaKHbIE BELIECTBA: OEJIKH, JKUPBI, YTIICBOIBI.

Paznen 3. TecroBblii npakTukyMm. (4 yaca)

28- | ImarHocTHYeckas paboTa

29

30- | JIuarHoctudeckas pabora

31

10




Pa3neu 4. BolnosiHeHHe NPOEKTHO-MCCIe10BaTeIbCKUX padoT (3uaca)

32-
34

Pabota oOydarommxcsi 1O BBIOpAaHHBIM TEMaM IIPOEKTA,
KOHCYJIbTAI[H YYUTEIIS.

11




