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IHosicHUTEALHAA 3aIIHCKA

Bueypounas nestenbHOCTh «MHUp yBIIEKaTeNbHBIX BEIIECTBY MPEIHA3HAYEH I 00ydarommxcs 9
KJjlacca, BBIOpaBIIMX IpeaIMET XMMHUU s claud d3k3ameHa B ¢opme OI'D u mnaHupyrommx B
JanbHEHIIeM U3y4eHNue XUMHUH Ha TPO(UIBHOM YpOBHE.

Ilenp maHHOrO Kypca — IMOJArOTOBKAa M IOJJIEP’KKAa BBITYCKHMKOB 9 KJjlacca HIKOJIBI, MOMOLIb B
IPEOIOJICHNH KOTHUTHBHBIX, JIMYHOCTHBIX M MPOIECCYabHBIX TPYAHOCTEH B IMEPHOJ IMOATOTOBKH K
9K3aMEHY.

Pe3ynpTaToM COBMECTHOH NesATENbHOCTH OOydaromuxcs 9 kiacca W meparora OyayT SIBISATHCA
pe3yibTaThl IPOOHOIO TECTUPOBAHMS, @ B KOHEYHOM HUTOre — MTOroBas aTTecTalys oO0ydaroluxcs 10
peIMETy XHUMHUSL.

B coorBerctBuM ¢ TpeOoBaHuAMU DenepanbHOrO0 TrocyIapcTBEHHOIO 00pa3oBaTeIbHOIo
CTaHJapTa OCHOBHOTO 00IIero oOpa3oBaHMs BO3HMKIA HEOOXOIUMOCTh B Pa3pabOTKE MPOTrpPaMMBI
BHEYPOUYHOI JeSITEIbHOCTH, TO3BOJIAIONICH paclMpUTh M YIIIYOUTh CBOM 3HAaHUS 110 XHMMHUH,
c(opMHpPOBATh HABBIKU MCCIIEIOBATEILCKOM 1€ATEIbHOCTH.

AKxmyansnocms TPOTrpaMMBbl CBA3aHA C BO3MOYKHOCTBIO OOyYaroIerocsi BeIOpaTh NMpo(UIbHbIHN
npeaMer o0ydeHus B CTaplIMX KJlaccaX WM U3MEHUTh CBOW BBIOOP. DK3aMeH 10 XUMHUHU TpeOyeT oT
0o0y4aroluxcsi MHOTUX 3HAaHUW M TMOHATUH HE TOJBKO B OOJIACTM HEOPraHMYECKOH XUMHMM, HO H
OpPraHUYeCKO XMMHUU; BIAJIETh MPAKTHUECKUMH HaBBIKAMHU U YMETh IPUMEHSTh X B APYrOod CUTYyallWH.
3aHATUS 1O BHEYPOUYHOM JAedATenbHOCTH «Mup yBJIEKaTeldbHbIX BELIECTB» INpeAHA3HAYEHbl IS
TEOPETHYECKOM M IPAKTUYECKOM NOMOLIM B MOArOTOBKE K ['OCYyIapCTBEHHOM WTOTOBOM aTTECTALUH.
3aHATUS OPUEHTHPOBAaHbl HA IOBTOPEHHE, CUCTEMATU3aLUI0 U YIIyOJIEHHOE HM3y4YeHHE Kypca XHUMHUH
OCHOBHOI IIKOJIBI, @ TAK)KE HA OJArOTOBKY o0ydaromuxcs 9-x kiaccos k OI'D n oOyuaromuxcsi, KOTopble
BBIOMPAIOT XUMMIO JJIs JaibHeimero oOyueHus B mpoduie. 3aHATHsS [0 IpOrpaMMe BHEYPOUHOM
JESTEIbHOCTH MIOMOTYT Peain30BaTh 00YUYaOIUMCS IPOEKTHI 110 BBIOPAHHBIM TEMaM.

Hog6u3non naHHOW NporpaMMsbl SBISETCS TO, YTO B OCHOBE JICKUT CUCTEMHO-AEATEIbHOCTHBIN
HOJXO0/, KOTOPBIN CO3/1a€T OCHOBY JUISl CAMOCTOSITENILHOTO YCIIEHIHOTO YCBOCHHS 00Yy4alOIIMMHUCS HOBBIX
3HaHUM, yMEHUI, KOMIETEHIMH, BUJOB U CIIOCOOOB JEATEIILHOCTH M O0OECHeyrMBaeT COOTBETCTBUE
JESTEIbHOCTH OOYydYalolMXCsl MX BO3pacTy M HMHAWBHIYAJIbHBIM OCOOEHHOCTSIM. OMOIMOHAIBHOE
HepeXUBaHue Mpolecca OTKPHITHUS SIBISETCS OCHOBOM MOTHMBALMU K 3HAHUSAM, CTUMYJISATOPOM CaMoi
YMCTBEHHOM JESTENIbHOCTU B JIOCTM)KEHHUU LENed JIMYHOCTHOTO, COIMAIBbHOTO M I03HABATEIbHOTO
pa3BUTHSL 0OYUaIOIIHUXCS.

I]enws iporpamMmer:

- TOJATrOTOBKA M TMOJJEp)KKa BBITYCKHMKOB 9 Kjacca IIKOJBI, IMOMOLIb B TMPEOJOJICHUU
KOTHUTHBHBIX, JITYHOCTHBIX M MPOIECCYATFHBIX TPYAHOCTEH B TIEPHOJ] MTOATOTOBKH K 9K3aMEHY .

3aoauu nporpaMMbl BHEYPOUHOH JI€ATEIILHOCTH 110 XUMHH:

OCBOCHHE BaXHEWIIMX 3HAHUH OO0 OCHOBHBIX IOHATHSX W 3aKOHAX XWUMHUH, XUMHYECKOU
CHMBOJIMKE;

OBJIaJICHHE YMEHHUSIMH HaOJII0AaTh XUMHUECKUE SBJICHHUS, IPOBOJUTh XUMHUUYECKUH SKCIIEPUMEHT,
IPOBOJUTH PacYEThl HA OCHOBE XMMHUYECKHX (POPMYIT BEIIECTB M YPaBHEHUI XMMUYECKHX PEaKIuil;

pa3BUTHE TIO3HABATENbHBIX MHTEPECOB M HHTEIUIEKTyaJlbHbIX CIOCOOHOCTE B mpolecce
IPOBEIEHUS] XUMHUECKOTO SKCIIEPUMEHTA, CaMOCTOSTEIbHOTO MPUOOPETEHUsI 3HAaHUN B COOTBETCTBUU C
BO3HHUKAIOIINMU JKU3HEHHBIMH MTOTPEOHOCTSIMHU;

BOCIIUTAHHE OTHOIIEHUS K XHMUM Kak K OJHOMY M3 (YyHIAMEHTAJIbHBIX KOMIIOHEHTOB
€CTECTBO3HAHUS U JJIEMEHTY OOIIeYeOBeueCKOr KyJabTyphl; NPUMEHEHUE IONY4YeHHbIX 3HAaHUU U
YMEHUH JUIsl HCIIOJIb30BAHUS B HECTAHIAPTHOM CUTYaIIHUH.

IInanupyemsie pe3yabTaThl
Ha 3anstusx BHeypouHOU pestenbHOCTH «MuUp yBIEKaTelIbHBIX BEUIECTB» OOydYaroUIHecs
JOTIOJIHAT CBOM 3HAHMUS IO XMMHH, IOBBICAT CBOW YPOBEHb TEOPETUUYECKOM M SKCIIEPUMEHTAIBHOM
MOJATOTOBKU. 3aHATHSI PU3BAHBI IPOOYAUTH Y yUalIUXCA UHTEPEC K XUMUYECKOW HayKu, CTUMYJIHPOBATh
JanpHelee MU3ydyeHHe XUMHH. XHMMUYECKHe 3HaHUs, CHOPMHUPOBAHHbIE HA BHEYPOUHBIX 3aHATHUSIX,
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NOMOTYT OOy4aloIMMCsl B MOJATOTOBKE K 3K3aMEHY 110 XMMHUHU M B JaJIbHEHIIEM OCO3HAaHHO BHIOpAThH
HarpaBJjeHue TPOPHIBHOTO 00yUEHHS.

IIpenmMeTHbIMHU pe3yJIbTaTaMM OCBOCHUS IPOTPaMMBbI SIBJISIFOTCS:

- B I0O3HABaTeJIbHOU cdepe: OMHUChIBATh JEMOHCTPALMOHHBIE M CAMOCTOSTEIBHO IMPOBEACHHBIE
OKCIEPUMEHTBI, UCIOJB3Ys ISl ATOTO PYCCKHM S3BIK M S3bIK XMMHUH; HAOIIOAATh JEMOHCTPUPYEMBIE U
CaMOCTOSITEJILHO ITPOBOJIUMBIE OIBITHI, XUMUYECKUE PEaKIUH, IPOTEKAIOIIUE B IPUPOJIE U B OBITY;

- B ICGHHOCTHO-OPHEHTAIIMOHHOH Cepe: CTPOUTH CBOE IMOBEACHNE B COOTBETCTBUH C IPUHITUIIAMU
OepeKHOr0 OTHOILEHUS K IPUPOJIE;

- B TPYZOBOH cdepe: MIaHUPOBaTh U OCYIIECTBISATH CAMOCTOSATENBHYIO paObOTy MO MOBTOPEHUIO H
OCBOEHUIO TEOPETUYECKON YacTH, IJIAHUPOBATh U NPOBOJUTh XUMUYECKUI SKCIIEPUMEHT; MCIIOJIb30BaTh
BELIECTBA B COOTBETCTBUHU C UX IIPEIHA3HAYEHUEM U CBOIICTBaMU;

- B c(epe O€30IIaCHOCTH KHU3HEAEATEIbHOCTH: OKa3bIBaTh INEPBYIO0 MOMOIIbL IPU OTPABICHHUSX,
0’KOTax U JIPYTUX TPaBMax, CBA3aHHBIX C BEIIECTBAMH U JIAOOPATOPHBIM 00OPYIOBAHUEM.

JINYHOCTHBIMHM Pe3yaIbTATAMM SIBIISIFOTCS:

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

- B TPYyIOBOH cdepe — TOTOBHOCTh K OCO3HAHHOMY BBIOOpY NaybHEiIell oO0pa3oBaTelbHOU
TPAEKTOPHH;

- B IIO3HABaTEJIbHOM cdepe: MOTUBALMSA YYEHHs, YMEHHE YIPaBJIATh CBOEH I103HABAaTEIbHOU
JESATEIIBHOCTH.

MeTtanpeaMeTHBIMH pPe3yJIbTATAMM SIBIISIFOTCS:

- BJIaJICHHE YHMBEPCAJIbHBIMU €CTECTBEHHO-HAYYHBIMH CIIOCOOaMM JIEATEIbHOCTU: HaOJI0eHuE,
U3MEpeHHUe, SKCIEPUMEHT, YIeOHOE HCCIIeI0BaHHE;

- YMEHUE IeHepupoBaTh UJEH, ONIPENIeNATh CPEACTBA, HEOOXOJUMBbIE IS UX peaTu3aluu;

- YMEHHUE OIpEAeNsaTh LENINU U 3aJauM JIeATEIbHOCTH, BHIOMPATh CPEACTBA peaju3aluy LENU U
IPUMEHATH UX HA IIPAKTHKE;

- HCII0JIb30BaTh Pa3IMuHbIe HCTOUYHUKHU JUIS MTOJIyYE€HUS XUMUYECKONH HH(POpMAIUH.

OcBoeHne mnporpaMMbl BHEYpOUHOM JAEATENbHOCTH OOYYarOIIMMHUCS MO3BOJMT IOJYYHUTh
CIIEyIOIINE Pe3yIbTaThl:

B cpepe pazeumus nuuHOCMHbBIX YHUGEPCAILHBIX YUEOHBIX OCUICHEUIL 8 PAMKAX:

1. Koenumuenozo xomnonenma 6y0ym cgpopmuposamul.

- OCHOBBI COLIMATBbHO-KPUTHYECKOTO MBIIIJICHUS, OPUEHTAlMsI B OCOOCHHOCTSAX COLMAIbHBIX
OTHOIIICHUN ¥ B3aUMOJACHUCTBHU;

- DKOJIOTMYECKOE CO3HAHME, NPU3HAHNE BBICOKOW IIEHHOCTH »XU3HU BO BCEX €€ INPOSBICHUSX;
IPaBUJI IOBE/ICHUS B YPE3BBIYANHBIX CUTYyaLIHSIX.

2. [Jennocmno2o u SMOYUOHATILHO20 KOMNOHEHMO8 6y0em cqhopMupoeana:

- MOTPEOHOCTh B CAMOBBIPAKEHUH M CaMOpeaIn3alii, COUAIIbHOM MPU3HAHUU.

3. JleamenvHocmuo2o komnonenma 6y0ym cqhopmuposansl:

- YMEHHE BECTH JMAJOr HAa OCHOBE pPABHOIPABHBIX OTHOUICHHM W B3aUMHOTO YBaXEHUS U
IPUHSTHSA;

- YCTOWYUBBIM TO3HABAaTENbHBIM MHTEPEC M CTAHOBJEHHE CMbICIOOOpasyomel (QyHKIUU
MIO3HABATEIBHOIO MOTHBA;

- TOTOBHOCTb BBIOOpA MPOQPHILHOTO 00pa30BaHMUSL.

2. Ob6yuarouuiics NOIyIUTh BO3MOKHOCTH [T (HOPMUPOBAHMS:

- BBIPOKEHHOM YCTOWYMBOM yueOHO-103HAaBaTEIbHON MOTUBAIIUY U UHTEpeca K YUEHHIO;

- TOTOBHOCTH K caM000Opa30BaHUIO U CAaMOBOCIIUTAHUIO.

B cehepe pazeumusn pecynamusnvlx ynugepcanbuvlx yueOHvlX 0elicmeuil 00yuarouwuiica

1. HayunTcs:

- 1IeJIeTONIaraHtIo, BKIIOYasi IOCTAaHOBKY HOBBIX LieJIeH, MpeoOpa3oBaHue MPAaKTUYECKOHM 3aJjauu B
[I03HABATENIbHYIO;

- CaMOCTOSITEJIbHO aHAJIM3UPOBATh YCIOBUS JOCTHKEHHUS LENM HAa OCHOBE y4Ye€Ta BBIJCICHHBIX
YYUTEIIEM OPUEHTHPOB JCHCTBUS B HOBOM y4eOHOM MaTepHale;



- IUIAHUPOBATH MYTH JTIOCTUKEHUS LEJeHl.

2. [Tony4uTh BO3MOKHOCTh HAYUUTHCS:

- CAMOCTOATENIBHO CTaBUTh HOBBIC YUEOHBIC L€ U 33]1a4H;

- IpH IUIAHUPOBAHUM JOCTHKEHHS LIl CaMOCTOSTENIbHO U aIeKBAaTHO YYUTHIBATH YCIIOBHUS U
CPEICTBA UX JOCTUKECHMUS.

B cepepe pazeumusn KOMMYHUKAMUBHBIX YHUBEPCAILHBIX YUEOHBIX 0CUCMEUIL 00YUaAlOuWUIICA

1. HayuuTcs:

- aJICKBaTHO MCIIOJIb30BaTh Peyb IS IJIAHUPOBAHUS U PETYIIALIUU CBOCH NIEATEIbHOCTH;

- aJIeKBaTHO MHCIIOJIb30BAaTh PEUYEBBIE CPEACTBA JJIS PEIICHUS PA3JIUYHBIX KOMMYHUKATHBHBIX
3aJa4; BIAJETh YCTHON U MHUCbMEHHOMN PeUblO; CTPOUTH MOHOJIOTHYECKOE KOHTEKCTHOE BHICKA3bIBAHUE;

- OPraHU30BbIBaTh U IIJIAHUPOBATh YU€OHOE COTPYAHUUYECTBO C YUUTENIEM U CBEPCTHUKAMU;

- UHTETpUpPOBATHCS B TPYIIY CBEPCTHUKOB M CTPOUTHh HPOAYKTHBHOE B3aHMOJCICTBHE CO
CBEPCTHUKAMH U B3POCIIBIMHU.

2. [Tony4uTh BO3MOKHOCTh HAYYUTHCS:

- OpaTh Ha ce0s1 MHUIMATHBY B OpraHU3AIlMA COBMECTHOTO JICHCTBHS,

- OKa3bIBaTh MOJJCPKKY U COACUCTBHE TE€M, OT KOTO 3aBHCHUT JAOCTHKCHHE LIETU B COBMECTHOM
JESITENIbHOCTH.

B cpepe pazeumus no3nasamenbHbIX YHUBEPCATbHBIX YUEOHBIX OelCMEUN 00YHAlOWUILCA

1. HayuuTcs:

- OCHOBaM peallu3aliy MPOEKTHO-UCCIEA0BATEIbCKON NeSTEIIbHOCTH;

- IPOBOJIUTH HAOIIOICHHS U SKCIIEPUMEHT 10T PYKOBOJICTBOM YUUTEIIS;

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

2. [Tony4ut BO3MOKHOCTh HAYUUTHCS:

- CTaBHUTH MPOOIIEMY, aPTYMEHTHUPOBATh €€ aKTYaJIbHOCTB;

- CaMOCTOATEIHHO MPOBOAHUTH HUCCIEIOBAHUS HAa OCHOBE MPUMEHEHUS METOJO0B HAOIIOJCHUS H
JKCIIEPUMEHTA;

- BBIJIBUTaTh TUIIOTE3bI O CBSA35AX U 3aKOHOMEPHOCTSIX MPOIIECCOB;

- OPraHU30BaTh UCCIIEIOBAHUE C IIEJIbIO0 TPOBEPKU FMIIOTE3bI;

- JIeJIaTh YMO3aKJIIOUEHHUS U BBIBOJbI HA OCHOBE apryMEHTAIUU.

[Iporpamma BHEYpOUHOH AEATENHHOCTH MO XUMHH «MUp XUMHH» pacCUMTaHa Ha ydammxcs 9
kiaccoB (34 gaca).

CoaepixkaHue nporpaMmai.
BHEYPOYHOM AeATeIbHOCTH 0 XUMuN «MHUp XuMHUN»

IIporpamma 3aHATUN COCTOUT U3 YETBIPEX PA3IEIIOB:
1. Ocobennoctu OI'D o xumum.
2. IToBTOpeHue u yriayOieHue TeOpeTHYeCKOro MaTepraa, MEeTOIMKa pelieHus 3aJaHuii Pa3HOTro
YPOBHSI CIIOKHOCTH.
3. IIpakTkym
4. TecTOBBIN MPAKTUKYM.
OcHoBHOe coaepkaHue

Pazgen 1. Ocodennoctu OI'D no xumun B 2023r. — 19

— KON (UKATOP 2JIEMEHTOB COJEP>KAHUS

— cnenudukarnus Kumos OI'D mo xumun

— uHdopmarmorHsie pecypcsl OI'D

Paznen 2. «BemecrBa HX CBOMCTBAa M NpeBpalleHUs» — TEOPETHUUYECKUM MaTepuan I10
HEOPraHMYECKOM XMMHMHM M II€PBOHAYAIBHBIM IPEIACTABICHUSAM II0 OPraHUYECKOW XWUMHUH, METOJUKA
pelIeHNs 3alaHui pa3HOr0 YPOBHSI CJIOKHOCTH — 244.

Crtpoenue atoma. CTpoeHHe IEKTPOHHBIX 000JI049eK aTOMOB mepBbIx 20 anemeHToB [ICXD

IIepnonnueckuil 3aKOH U NIEPUOAMUYECKAs CUCTEMAa XUMUUYECKUX dieMeHToB .M. MeneneeBa



Crpoenue wmoiiekya. XUMHYECKas CBs3b: KOBaJCHTHas (HEMOJIsApHAs, NOJIApHAas), HOHHAas,
MeTaJuIn4ecKasl.

BaneHnTHOCTh XUMHUYECKUX 371€MEHTOB. CTENEHb OKUCIEHUS XUMUYECKUX FIIEMEHTOB.

[Ipoctele u cnoxHble BeniecTBa. (OCHOBHBIE KJIACChl HEOPTaHMYECKUX  COEIUHEHUHU.
HomMmeHKkiatypa HEOpraHM4eCKUX COCIUHEHUM.

XuMHUecKass peakuus. YCIOBUS M NPU3HAKU MPOTEKAHUS XMMHUYECKUX pEeAKUUi. XMMHUYECKUE
YpaBHEHHUS. 3aKOH COXPAHEHMsI MACChl BELLIECTB.

Knaccudukanus XMMUYECKHMX peakUuid IO pPa3IUYHbIM IMPU3HAKaM: KOJHUYECTBY MU COCTaBY
UCXOJHBIX U IIOJIyYEHHBIX BEILECTB; HM3MEHEHHIO CTENEHEM OKHCIIEHUS XUMHUYECKHX 3JIEMEHTOB,
MOTJIOIIEHHIO U BBIIEJICHUIO SHEPTUHU.

Beruucienue MacCoBOM 10JIM XUMHYECKOT'O 3JIEMEHTA B BEILIECTBE.

ONEKTPONUTBL U HEJJIEKTPOIUThl. KaTHOHBI M aHUOHBIL. OJEKTPOJIUTHYECKAs JHCCOLMALIUS
KHCIIOT, IIeJI0ueH, coiel (CpeTHUX)

Peakuuu noHHOro oOMeHa M yCJIOBHUSI UX OCYIIECTBIICHUS.

XUMUYECKHE CBOMCTBA OKCH/I0B: OCHOBHBIX, aM(OTEPHBIX, KUCIIOTHBIX.

XHUMHYECKHE CBOMCTBA OCHOBAaHUH U KUCIIOT.

XUMUYECKUE CBOWCTBA aM(OTEPHBIX THIPOKCUIOB.

XUMUYEeCKHE CBOMCTBA COJeH (CpeIHUX )

XUMHYECKUE CBOMCTBA IIPOCTHIX BEIIECTB HEMETAIIJIOB: FaJIO€HOB, KUCIOPO/a, CEPHI.

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

Uwucteie BenecTBa U cMecu. [IpaBmina 6e3omacHoi paboThl B MKOJIBHOU JTaboparopun. YemoBek B
MUpE BEUIECTB.

OKHCANTENBHO-BOCCTAHOBUTEIbHBIE PEAKIIMU. OKUCIUTENb U BOCCTAHOBUTEIID.

Bbluncinenne MaccoBOM 10JAM  pPacTBOPEHHOTO BELIECTBA B pacTBOpe. Bblumcienus 1o
XUMHUYECKOMY ypaBHEHHUIO. (Ne21)

Pacu€rHple 3amaun: BBIYMCIIEHME MACCOBOM JOJIM XHUMHYECKOTO DJJIEMEHTa B BELIECTBE,
BBIUMCJIEHMSI 10 XUMHUYECKOMY YPAaBHEHHIO C HCIIOIb30BAaHUEM MACCOBOM J10JIM pacCTBOPEHHOTO BEIIECTBA
B pacTtBope. (Nel5, 21)

B3aumocBsI3b pa3InyHBIX KJIACCOB HEOPTaHWYECKUX BelecTB. Peakiiu HoHHOro 0OMeHa.

XUMUYECKHE CBOMCTBA MPOCTHIX BEIECTB METAJUIOB: IEJIOYHBIX, HIEIIOYHO3EMENbHBIX, MarHUs U
UX COEIMHEHUH, jKeJe3a U €ro COeIMHEHUH, allFOMUHUS, €r0 COeAMHEHUH.

Omnpenenenne xapakrepa Cpelbl pacTBOPOB KHUCIOT M ILEJIOYEH € MOMOLIBIO HHAMKATOPOB.
KauectBennbie peakiinu Ha annoHsl B pactBope (Cl, Br, I, S%. S03%, SO4%, NO3 -, PO4s ¥, CO3 2,

Si0s3 %)

KauecTBeHHBIE peakiuy Ha kKaTHOHBI B pactBope (NHs ¥, Na', K¥, Ca?*, Mg?*, Fe?*, Fe®", AP¥*,
CU2+, Zn2+)

[Tonyuenne ra3zoo0pa3Hbix BemlecTB. KadecTBeHHblE peaklMM Ha Ta3000pa3Hble BellecTBa
(KHCTIOPO/I, BOAOPO/, YITIEKUCIIbIH ra3, aMMHUaK)

[lepBoHayanbHble CBeJEHUS 00 OpPraHMYECKHUX BELIECTBAaX: MPEIENbHBIX M HENpeIelbHbIX
yIJIeBOAOPOAax (METaHe, 3TaHe, ITUIICHE, alleTUIICHE)

[lepBoHayanbHble cBeneHUs OO0 OpraHMYECKHUX BEIIECTBaX: cHHpTax (MeTaHoje, JTaHoJe,
TIIALIEPUHE), KapOOHOBBIX KUCIIOTAX (MYypasbuHot, YKCYCHON, CTEapUHOBOM).

buonoruuecku BakHble BelecTBa: O€IKHU, 5KUPBI, YIIIEBOIBI.

Paznen BkmowaeT paboTy MO TPEHUPOBOYHBIM 3aJaHHsIM Ui OIpPEENIEHUS] TOTOBHOCTH
HIKOJIbHUKOB K AK3aMEHY IO TOMY WJIM UHOMY pa3/iely C MOCIEeAYIOUUM aHAIU30M M METOJUYECKUMHU
PEKOMEHIALIUSMHU.

Paspea 3. IIpakTukym. - 24.

Wucrpykrax no Th, IlpaBuia GezomacHoi paboThl B IIKOIBHOW JlabopaTopuu. JlabopaTopHbie
nocysia u o0opyaoBaHuE.

[IpakTuyeckas padorta «Penienne skcepuMeHTalbHBIX 3a1au» OTpaboTka yMeHuil 3ananus 24.

Pa3nen 4. TecToBbI NPAKTHKYM. — 6 4

Bxitioyaet HemocpeaCTBEHHO TECTUPOBAHKE U pabOTy ¢ OIaHKaMU OTBETOB.



TeMaTHuyeckoe NIAHMPOBaAHUE

No | Tema Bcero | [Tnanupyemsie pe3yabTarsl (YY)
/1 JacoB
0 Bxonnoii cpez no KM Onpenenuts MapIIpyThl, B TOM YKCIIe WHAWBUAIYyaJIbHBIE, TIOBTOPSHHUS U
oro 3aKpEIUICHUS TEM.
1 | Pazmen 1. OcobGeHnoctu 3naet ocobernnoctu OI'D 2024r, koaupuKaToOp IEMEHTOB COACPIKAHMS,
OI'D o xumun B 2024r. crnerudukamuss Kunmo OI'D mo xumun, WHPOPMANMOHHBIE PECYPCHI
(O)RCKH
HAyYUTCS HWCIOJb30BaTh pPa3jMUYHbIC WCTOYHHKH JUIS TOJyYCHUS
XUMHUYIECKON HHPOPMAITHH
2 Paznen 2. «BemectBa ux Hayuutcs onpenenars nenu u 3aaqu A€ITEIHHOCTH, BEIOUPATh
CBOICTBa u CPEJIICTBA peaIU3aIlUY 1IeJIM U IPUMEHSTh UX Ha TPAaKTHKE;
MIPEBPAICHHSD pa3nuyuaTh BEIIECTBA PAa3HBIX KIACCOB MPOCTBHIX M CIOMXHBIX
BEIIECTB, OMPEAENATh MX XHMHUYECKHE CBOWCTBA, B TOM YHCIE H
W3YYCHHBIX OPTaHUYECCKHUX BEIECTB;
pa3auyYaTh 10 KAYECTBCHHBIM PEaKIUSIM  IPEIUIOKCHHBIC
KaTHOHBI ¥ aHUOHEI;
ONHCHIBATh XWMHUYECKHE pPEaKkIui, HaOI0aeMble B XOIE
JIEMOHCTPAIIMOHHOTO ¥ JJa00paTOPHOTO PKCIIEPUMEHTOB.
JIeNaTh BBIBOJBI W3 PE3yJNbTAaTOB IPOBENEHHBIX XHUMHUYECKUX
SKCIIEPUMEHTOB;
OOBSACHATh TCHETHYCCKYIO CBS3b MEXIY BEIISCTBAMH Pa3HBIX
KJIACCOB HEOPTaHMYECKUX BEIIECTB;
CocTaBIATh CXE€My JJIEKTPOHHOTO OamaHca K OKHCIHUTEIHHO-
BOCCTaHOBHUTEIbHBIM peakuusm, MIPaBHIILHO paccTaBIIsATh
KOA(p(QUIMEHTEI HAa OCHOBE COCTABJICHHOH CXEMBI, OIPEICIATh
OKHCIIUTENb U BOCCTAHOBHUTEIb;
pacCUHTHIBATE MAacCOBBIE JIOJIM XWMHYECKHX JJEMEHTOB B
BEIIIECTBAX;
MMPOM3BOANTH BBIYUCIEHUS [0 XHMHUYECKOMY YypPaBHEHHIO C
MCTIOJIb30BaHHEM MacCOBOH JIOJIM PACTBOPEHHOTO BEIIECTBA B PACTBOPE.
3 | Pazgen 3. Tlpaktukym
4 Pasgen 4. TecroBbli [TpaBUILHOCTH OLIEHKM CBOMX BO3MOXKHOCTEM IIPU BBINIOJIHEHUU 3a/IaHUM
MTPAKTHKYM. TeCTa;
yMeHHe 0e30IMO0YHO 3aNOTHITh OJIaHKH.
KanennapHo-reMmatudeckoe nJIaHuUPOBaHue
Ne | Tema 3andaTHA Hara IIpumeua
/1 nnan | dakr | Hus
Paznen 1. Ocodennoctu OI'I mo xumuu B 2021r. (1 yac)
1 Oco6ennoctu OI'D no xumuu B 2020r.
KOJIU(HUKATOP DIIEMEHTOB cojepkanus, cnerudukarms Kumos OI'D no xumun,
nemoHctpannonHbiii KUM 2021r., nadopmarmonssie pecypebt OI'D;
2 Bxonnoii cpez no KM OI'D
Pa3znen 2. «Mup xumum» (24 yaca)
3 Crpoenne aroma. CTpoeHHE OJJIEKTPOHHBIX 000J0YEK aToMOB MepBbIX 20
anemenToB [ICXD. Ilepmommueckwii 3aKOH ¥ TEPHOAWYECKAs CHCTEMa
xuMudeckux daementoB J[.M. Menneneesa
4 Crpoenue Monekyn. XWMHYECKass CBs3b: KOBAJICHTHas (HETIOJsIpHas,
MOJIIpHAsT), MOHHAS, METATHIECKast.
BanentHocTh XxuMHYeckux 51eMeHTOB. (CTENeHb OKHCICHHA XHUMHYECKUX
SJIEMEHTOB.
5 [Ipocteie u cioxHble BemecTBa. (OCHOBHBIE KJIAacChl HEOPTraHHMYECKUX

coequHeHnil. HomeHkatypa HEeOpraHu4eCKuX COeTMHEHUH.




Xumudeckas peakius. XUMUYecKre ypaBHeHUs. Kiaccudukaruss XUMIUIecKux
peakuuii MO Pa3NUYHBIM TNPHU3HAKaM: KOJMYECTBY M COCTaBY HCXOJHBIX H
MOJIYYCHHBIX BEIIECTB, W3MEHEHHUIO CTEIECHEW OKHUCJICHHUS XUMHUYECKUX
SJIEMEHTOB, MOTJIONICHUIO U BBIJICICHUIO DHEPTHU.

7 Brruncnenne MaccoBoi 10AM XMMUYECKOr0 2JIEMEHTA B BEIIECTBE.

8 TecToBblii npakTHKyM: pabota ¢ KM, TecTOBBIH KOHTPOIIb

9 OJNEeKTPONINUTEl U HEINEKTPOINThl. KaTHOHBI M aHMOHBI. DIEKTPOIUTHYECKas
JMCCOLMAIMS KUCIIOT, IeJI0UeH, colel (CpeTHuX)

Peakiiuy HOHHOTO OOMEHA U YCJIOBHSI UX OCYILIECTBIICHUS.

10 | Xumuyeckue CBOHCTBA OKCHIOB: OCHOBHBIX, aM()OTEPHBIX, KHCIOTHBIX.

11 | Xumuueckue CBOWCTBA OCHOBaHUH U KUCIIOT.

12 XUMUYECKHe CBOMCTBA aM()OTEPHBIX THAPOKCHIIOB.

13 | Xumuueckne CBOWCTBa cojell (cpemHux). B3anmMocBs3p pa3mMyuHBIX KIaccoB
HEOpraHu4yecKux BeuecTs. Peakiiuy HOHHOrO 0OMeHa.

14- | TecroBblii npakTUKYM. /{lHarHocTHYeckas pabora

15

16- | Xumuueckre CBOIMCTBA MPOCTHIX BEUIECTB HEMETAIIOB: TAIOTEHOB, KUCIOPO/a,

17 | cepsl.

18- | Xumuueckne CBOWCTBA MPOCTHIX BEIIECTB HEMETAIOB: a3oTa, ¢ocdopa,

19 | yrnepopa, KpeMHHS

20 | Yucteie BemiectBa M cMecH. llpaBuia Oe3omacHOM pabOTHI B IIKOJBHON
naboparopuu. YenoBek B MUpE BEILECTB.

21 | OKMCINTENIbHO-BOCCTAHOBUTENIbHBIC peakuy. OKHCIUTENb M BOCCTAHOBUTEIb.

22 | BplunuciaeHre MaccoBOM JIOJU  PAcTBOPEHHOIO BEIECTBA B pPacTBOPE.
Brruncnenust mo xumudeckomMy ypaBHeHH0. (Ne21)

23- | PacuérHble 3amaun: BBIYMCICHHE MAacCOBOHM MOJIM XMMHYECKOTO 3JIEMEHTA B

24 | BemiecTBe, BBIYUCICHHS [0 XMMHUYECKOMY YPaBHEHHIO C HCIIOJIb30BaHUEM
MAacCOBOM JI0JIM PaCTBOPEHHOTO BEILIECTBA B PACTBOPE.

25 | XMMHUYECKHE  CBOWMCTBAa  IPOCTBIX  BEIIECTB  METAUIOB:  LIEJOYHBIX,
LIEJIOYHO3EMETIbHBIX, MarHus U UX COCIUHEHHH, *Kele3a U ero CoeluHEHUil,
AIIFIOMUHUS, €T0 COSIMHCHUM.

26 | OmpenencHue xapakTepa Cpejibl PacTBOPOB KHCIOT W IIEJOYEH C MOMOIIBIO
uHIMKaTopoB. KauecTBeHHbIe peakuun Ha aHUoHBI B pacteope (CI, Br, I, S%,
8032', 8042', NO3; 5 PO, 3', CO; 2', SiO3 2')

KauecTBenHble peakiuu Ha katnoHel B pactBope (NH; *, Na*, K*, Ca?*, Mg?,
Fe?*, Fe3*, AI¥*, Cu?*, Zn?).

27 | Ilomyuyenue razoo0pa3HbIX BemecTB. KauecTBeHHBIE peakliny Ha ra3000pa3Hble
BeliecTBa (KUCIOpOJI, BOJIOPOJ, YIIIEKUCIIBIN Ta3, aMMHAK)

28 | IlepBoHauasbHBIE CBEJCHUS OO0 OpPraHMYECKUX BEIECTBaX: NPENEIbHBIX U
HENpeAeNbHBIX YIIeBOA0poIax (MeTaHe, 3TaHe, 3TUIICHE, alleTHIICHE)

29 | IlepBoHauaybHBIE CBEIEHUS 00 OPraHMYECKHX BEIIECTBAX: CHUPTax (METaHOIE,
9TaHolle, TIMIEPUHE), KapOOHOBBIX KHCIOTAX (MYpaGbUHOU, YKCYCHOM,
CTEapuHOBOM).

Paznea 3. [IpakTtukym-2 4.

30 | Mucrpykrax o Th

31 | IlpakTuueckas paboTa

32- | TecroBblii npakTHKyM. JlnarHocTuyeckasi pagora

33

34 AmHanu3, paboTa HaJ| OIMOKaMu

Jlureparypa

1. I''1. lrpemmuep Xumus Ha gocyre - M.: IIpocsenienue 1993

2. W.H. Yeptros I1.H. XykoB Xumnuecknii Ikcnepument. — M.: [IpocBemenne 1988

3. Jleeucon M. A. 3anumarenbHasa xumus. — M.: POCM3H, 1999




~No

Xumus. [IpeamerHast Hefens B MIKOJIC: TUTAHBI U KOHCIIEKTHI MEPOTPHUSATUH. / aBT.-COCT.
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