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MNOACHUTEJBHASA 3AIINCKA

Bueypounast nestenbHOCT, «Mup XuMUW» TMpelHa3HayeH ais oOydaromuxcs 9
KJ1acca, BRIOpABIIMX MPEIMET XUMHUHM 7S cAaur dk3ameHa B popme OI'D u miiaHupyomux B
JaJIbHEHIIEM U3YYeHHE XUMHUH Ha TPO(YUIBLHOM YPOBHE.

Llenp gaHHOrO Kypca — MOJArOTOBKA M NOJJEP>KKa BBITYCKHUKOB 9 Kiacca IIKOJIbI,
[IOMOIIb B IPEOJOJICHUM KOTHUTHUBHBIX, JINYHOCTHBIX M NPOLECCYAIbHBIX TPYJHOCTEH B
NEPUOJ TIOJATOTOBKH K DK3aMEHY.

Pe3ynbraTtoM cOBMECTHOW A€ATENbHOCTU oOydarommxcs 9 kiacca M mexparora OyayT
ABIIATHCS PE3YJIbTATHI MPOOHOTO TECTUPOBAHMS, @ B KOHEYHOM UTOI'€ — UTOTOBAasl aTTECTaIUs
oOyJaromuxcs 1o NpeaMETyY XUMUSL.

B coorBerctBuM ¢ TpeOoBaHusiMu ~ DenepanbHOrO  rOCYAAPCTBEHHOTO
0o0pa30BaTeNbHOr0 CTaHAApTa OCHOBHOT'O OOIIET0 00pa30BaHMs BO3HHUKIA HEOOXOIUMOCTh B
pa3paboTKe MpOrpaMMbl BHEYPOUHOM JEATENbHOCTH, IMO3BOJISIIOIIEH pPACIIUPUTh U
yIIyOUTh CBOM 3HAHUS 10 XUMHUH, CQOPMHUPOBATH HAaBBIKM HCCIIEIOBATEILCKOM
NEATEIBHOCTH.

AKTYaJIbHOCTh TPOTrpaMMbl CBsI3aHa C BO3MOXKHOCTBIO OOYy4Yarollerocst BbIOpaTh
NpoQUIbHBINA TIpeIMeT OOy4YEeHHs B CTAPIIMX KJIaccax WM U3MEHHUTh CBOW BBIOOP. DK3aMeH
[0 XMMUU TpeOyeT OT OOy4YaroIMXCSd MHOTMX 3HAHWN W MOHATHA HE TOJBKO B OOJAcTH
HEOPraHWYECKON XMMUHU, HO U OPTaHUYECKON XUMUU; BIAJE€Th NPAKTUYECKUMU HaBbIKAMU U
YMETh NPUMEHATh UX B JIPYrOM CHUTyalHH. 3aHATHS IO BHEYPOUHOM AesATenbHOCTH «Mup
XUMUU» TPEIHA3HAYEHBI I TEOPETUUYECKOM M MPAKTUYECKOW MOMOIIM B IMOATOTOBKE K
['ocymapCTBEHHOM MTOTOBOM AaTTECTAlMU. 3aHATUS OPUEHTUPOBAHbI HA IIOBTOPEHUE,
CUCTEMATH3allMI0O U YIIyOJIEHHOE M3yYeHUE Kypca XMMHUHM OCHOBHOH IIKOJIBI, a TaKXe Ha
MOATOTOBKY oOywatomuxcsi 9-x kmaccoB k OI'D u oOyuarommxcs, KOTOpbIE BbIOMpAIOT
XUMHIO Ul JajibHeiiiero oO0y4yeHuss B mpoduiie. 3aHATHS O MporpaMMe BHEYPOUHOMU
AesTeNbHOCTH «MHp XMMHMHM» TIOMOTYT peaqu30BaThb OOYyYaroIIMMCS TPOEKTHI 10
BBIOPAHHBIM TEMaM.

HoBu3zHoN [naHHOM IIporpamMMmsbl SIBIIIETCA TO, YTO B OCHOBE JIEKHUT CUCTEMHO-
NEATEIBHOCTHBIA TOJAXO0M, KOTOPBIA CO3MAET OCHOBY JUISI CaMOCTOSATENIBHOTO YCHEHNIHOTO
YCBOEHUSI OOYyYarOUIMMHUCA HOBBIX 3HAaHUM, YMEHHM, KOMIETEHIMi, BHUAOB M CIOCOOOB
JEeSATEIbHOCTH U 00ECIeYNBAET COOTBETCTBUE JEATEIBHOCTH OOYyYaroUIUXcsl UX BO3pPACTy U
WHIUBUYAIbHBIM OCOOEHHOCTSIM. DMOLMOHANIBHOE TEPEKMBAHUE IPOLIECCa OTKPBITUS
ABJISIETCA OCHOBOM MOTMBAlMM K 3HAHUSAM, CTUMYJISATOPOM CaMOM  YMCTBEHHOU
JESTENbHOCTY B JOCTHXKEHHMU 1elell JUYHOCTHOTO, COIMAJIbHOIO M IO3HABATEIIBHOIO
pa3BUTHS O0yYaIOIIUXCA.

[Iporpamma pazpaboTaHa Ha OCHOBE CIIETYIOIIMX HOPMATUBHBIX JOKYMEHTOB:

— @epnepanpHbii 3akoH Ne 273-®3 or 29.12.2012 r. «O6 ob6pazoBanuun B Poccuiickoii
Oenepaumy;

— @enepanbHBIA  TOCYIApCTBEHHBIM  OOpa30BaTEIbHBIM  CTAaHAAPT OCHOBHOTO  OOIIEro
oOpa3oBaHus,

— TpeOGoBanusi K OCHAIEHUIO O0pa30BaTENbHOIO TMpollecca B COOTBETCTBUU C
COJIep’KaTeIbHBIM HAIMOJHEHUEM YYEOHBIX MpeaMeToB ¢eaepatbHOro KOMIIOHEHTA
rocyapCTBEHHOTO 0o0pa3oBaTeNbHOTO  CTaHAAapTa,  YTBEPXKICHHBIH  IPHUKA30M
MunucrepcTBa oOpazoBanus u Hayku Poccuiickoit deneparu ot 04.12.2010 r. Ne986;

— CanlluH, 2.4.2.2821-10 «CanutapHo - 3MUAEMHUOJIOTHYECKHE TPEOOBAHUS K YCIOBUSIM
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U OpraHu3aluu oO0ydeHUs B O0O0IIe00pa30BaTENbHBIX YUPEXKICHUSX, YTBEPKICHHBIC
MIOCTAHOBJIEHUEM [ JTaBHOTO roCyJapCTBEHHOrO caHuTapHoro Bpaya P® ot 29.12.2010r.
Nol189».

3aHsATUS IPOBOJSATCS UHIUBUYAIbHBIE U TPYIIIIOBHIE.
Hean nporpaMmsi:

— TOATOTOBKA M TOJEP)KKAa BBITYCKHUKOB 9 Kilacca IIKOJBI, TOMOIIL B
IPEOIOJICHUHY KOTHUTUBHBIX, INYHOCTHBIX U MPOLECCYaJIbHBIX TPYAHOCTEN B
NEPUOJ MOJATOTOBKH K IK3aMEHY.
3aga4u MpOrpaMMbl BHEYPOUHOH JAESATEIbHOCTH IO XUMHHU:
— OCBOEHHE BKHEHIIMX 3HAHUNA OO0 OCHOBHBIX MOHSTHUSX M 3aKOHAX XHMMHUH,
XMMHYECKON CUMBOJIMKE;

— OBIJIQJICHUE yYMEHUSMH HAOII0aTh XUMUYECKHUE SIBJICHHS, MPOBOIUTH XUMHUYCCKUN
AKCIIEPUMEHT, TPOBOJUTH PACUETHI HA OCHOBE XMMUYECKUX (POPMYJT BEIIECTB U
YPaBHEHUN XUMUUYECKUX PEAKLINM;

— pa3BUTHE [I03HABATENIbHBIX MHTEPECOB M MHTEUIEKTYaJIbHBIX CIIOCOOHOCTEH B
Mpolecce MPOBEAEHUSI XUMUYECKOTO SKCIEPUMEHTa, CaMOCTOSITEIbBHOIO MPUOOpETEHNUs
3HAHUI B COOTBETCTBUH C BOZHUKAIOIIUMH KU3HEHHBIMH OTPEOHOCTAMH;

— BOCHHUTaHUE OTHOUIEHUS K XMMHH KaK K OJHOMY U3 (PYHJIaMEHTAJIbHBIX KOMIIOHEHTOB
€CTECTBO3HAHUS U AJIEMEHTY OOILEUYEIOBEUECKOW KYIbTYphl; IPUMEHEHHE MOJTYYEHHBIX
3HaHUU U YMEHUH 1715 UICIOJIb30BaHUS B HECTAHJAPTHOM CUTYyAalIHH.

I[Inanupyemble pe3yJbTaThl

Ha 3aHaTuax BHEypouHOH aAesTenpbHOCTH «Mup XUMHM» OO0ydaroluecs IOTOJHST

CBOM 3HAHUA MO XWMHH, INOBBICAT CBOM YPOBEHb TECOPETUUYECKOM U SKCIIEPUMEHTAIBHOU

MOATOTOBKHU. 3aHATHUSl MPHU3BaHbl MPOOYIUTH Yy y4YalIUXCS MHTEPEC K XMMUYECKOM HayKH,

CTUMYJIMPOBATh JalbHEIIee U3ydeHHEe XUMHUH. XUMUYECKUE 3HAHUS, CPOPMUPOBAHHBIE HA

BHEYPOUHBIX 3aHATHUSX, TOMOIYT OOy4aroUMMCsi B MOJATOTOBKE K PK3aMEHY 10 XMMHUU U B

JanbHEIIeM 0CO3HaHHO BbIOpaTh HaNpaBieHUe NpO(QUILHOTO 00YUYECHHS.

IIpeaMeTHBIMHU pe3yibTaTaMU OCBOEHHUS TPOTrPaMMBI SBIISIFOTCS:

— B TIO3HABaTENbHOM cdepe: ONUChIBaTh JEMOHCTPALMOHHBIE M  CaMOCTOSITEIBHO
MIPOBEICHHBIE SKCIEPUMEHTHI, MCHOJB3YysS I ATOTO PYCCKUH SI3bIK M S3BIK XUMUU;
Ha0NIoAaTh JAEMOHCTPUPYEMBIE M CaMOCTOSTENIbHO MPOBOJUMBIE OIBITHI, XUMUYECKUE
peaKkiMu, MPOTEKAIOLINE B IPUPOJIE U B OBITY;

— B LIEHHOCTHO-OPHUEHTALIMOHHOW c(epe: CTPOUTh CBOE IOBEJEHHE B COOTBETCTBUU C
MPUHLIMIIAMU OEpEeKHOTO OTHOIICHHUS K IPUPOJE;

— B TPYNOBOM cdepe: MIaHUPOBATh U OCYIIECTBISATH CAMOCTOSITENBbHYIO paboTy 10
MIOBTOPEHHIO W OCBOCHHIO TEOPETHYECKOW YaCTH, IUIAHMPOBAaTh M  IPOBOJUTH
XUMUYECKUN  OKCHEPUMEHT; MCIOJIb30BaTh BEIIECTBA B COOTBETCTBUM C  HX
IIpEHA3HAYEHUEM U CBOMCTBAMU;

— B cdepe 0€30MaCHOCTH >KU3HEACITENIBHOCTU: OKAa3blBaTh MEPBYIO IMOMOIIb MpHU
OTpABJICHUAX, OXKOTax U APYrMX TpaBMaX, CBSI3aHHBIX C BEIIECTBAMHU M JJAOOPATOPHBIM

000py1I0BaHUEM.
JINYHOCTHBIMM pe3yIbTaTaMU SBJISIOTCS:
— B IIEHHOCTHO-OPHUEHTAIIMOHHOW c(epe — YyBCTBO TOPIOCTH 32 POCCHUUCKYIO HAYKY,
OTHOIIICHUE K TPYAY, IeeyCTPEMICHHOCTh, CAMOKOHTPOJIb M CAMOOIICHKA;



B TpYyIOBO# chepe — TOTOBHOCTH K OCO3HAHHOMY BHIOOPY AalibHEHIIIEH
00pa3oBaTeNbHON TPACKTOPHUH;

B II03HABATEJIBHOM cepe: MOTHUBALUS yUEHUs, yYMEHHE
yIpaBJIATh CBOEU TI103HABATEJILHOU AEATEIbHOCTH.
MeTanpeaMeTHbIMH PE3yJbTaTaMU SBISIOTCS:
BJIaJICHUE YHUBEPCAIbHBIMU €CTECTBEHHO-HAYYHBIMH  CIIOCOOAMU

JESATEIbHOCTH: HaOII0ICHUE, U3MEPEHNE, IKCIIEPUMEHT, YUEOHOE HCCIIEJOBAHUE;
yYMEHHUE TeHePUPOBATh UJICH, OTIPEACIISITh CPEACTBA, HEOOXOIUMBIE IS UX PEaTH3AIHH;
YMEHHE OMpeAeisaTh LEIu W 3a7adydl JeATeIbHOCTH, BBIOMpATh CpEACTBa
peanu3anuu eI U MPUMEHSTh UX Ha MPAKTHUKE;

UCIOJIb30BAaTh Pa3IMYHbIE MCTOUHUKH JIJISl TOJIYYSHHS] XUMUYECKON MHPOpMaInu.

OcBoeHuEe MpOrpaMMbl BHEYPOUHOU JEATEILHOCTH 00YYaIOIIMMHUCS TTO3BOIUT

IIOJIY4YHUTDH CIACAYIOIIHC PC3YIIbTATHI:

B cdepe pa3BuTus TMUYHOCTHBIX YHUBEPCAIbHBIX YUEOHBIX IEHCTBUIN B paMKax:
1. KorHuTMBHOIrO KOMIIOHEHTa OyAYyT C(HOPMUPOBAHBL:

OCHOBBI COLIMAIBHO-KPUTUYECKOTO MBIIUICHUS, OPUCHTAIUS B
0COOEHHOCTSIX COIIMAJIbHBIX OTHOIIIEHUM U B3aMMOJICHCTBHUM;
AKOJIOTMYECKOE CO3HAHHUE, IPU3HAHUE BBICOKOM IIGHHOCTH J>KHU3HHU BO
BCEX ee MPOSBJIICHUSIX; TTPABUJI IOBEJICHUS B UPE3BbIYANHBIX CUTYaIUAX.

[leHHOCTHOTO ¥  SMOIMOHAJIBHOTO  KOMIIOHEHTOB  OyJeT
chopmupoBaHa:

MOTPEOHOCTh B CAMOBBIPAKCHUH M CaMOPEaTTU3aIliK, COMATEHOM
IpU3HAHUH.

3. JlesaTeNbHOCTHOIO KOMIIOHEHTa Oy 1yT C(hOPMUPOBAHBI:
YMEHHME BECTH AUAIOT HA OCHOBE PAaBHONPABHBIXOTHOIIEHWH MU B3aUMHOI'O YBAKEHUS U
MIPUHSTHUS,
YCTOWYMBBIA TTO3HABATEJIbHBIN MHTEPEC W  CTAaHOBJIEHUE CMBICIOO0pa3yoIIeh
(yHKLIMY TO3HABATEILHOTO MOTHUBA;
TOTOBHOCTH BbIOOpa MPOPUIBHOTO 00pa30BaHUA.

4. OOy4aromuics NOIYyYUTh BO3MOXHOCTD AJIsi (POPMUPOBAHMSL:
BBIPAKEHHON YCTOMYMBOM y4eOHO-T03HABATEIbHON MOTHBAIIMU U UHTEPECA K YUEHUIO;

T'OTOBHOCTH K caMoo6pasoBaHm0 N CaMOBOCIIMTaHHIO.

B cdepe pa3zBuTus peryasITUBHBIX YHUBEPCAIBHBIX YUCOHBIX IEUCTBHUI 00yJarOIIHiiCs
1. Hayuwurcs:

L[eJIeTIOIaraHuIo, BKIIOYash MOCTAHOBKY HOBBIX IieJieH, mpeoOpa3zoBaHUe
NPaKTHYECKON 3aJaud B MMO3HABATEIHHYIO;
CaMOCTOSITEIHHO aHATM3UPOBATh yCIOBHUS JOCTIDKEHUS TIENM  Ha
OCHOBE ydeTa  BBIICJICHHBIX YYUTEIIEM OPUEHTUPOB JCHCTBUS B

HOBOM Y4eOHOM MaTepuaie;
TUTAaHUPOBATh MTyTH JOCTHKCHHUS LIETICH.

2. Tlomy4uTh BO3MOXXHOCTH HAYYUTHCS:
CaMOCTOSITENIbHO CTaBUTh HOBBIE YUEOHBIE LI U 33/1a4u;
NpyU TUIAHUPOBAHWU JIOCTIDKEHHUS IIeNiell CaMOCTOSITENhbHO U aJIeKBaTHO YYHTHIBATH
YCIIOBUSL U CPEICTBA UX TOCTHXKEHUSI.



B cepe pa3zBuTHI KOMMYHUKATUBHBIX YHUBEPCAIbHBIX YUEOHBIX IEUCTBUI 00yUarouiics

1. Hayuwrcs:
aJIEKBaTHO MCIOJIb30BATh PEUb ISl IUIAHUPOBAHUS U PETYIISILUK CBOEH JCSITENBHOCTH;
aJICKBaTHO WCIIOJb30BATh PEUYEBBIE CPEACTBA I PEIICHHS Pa3IMYHBIX
KOMMYHUKATUBHBIX 3371a4; BJIaJETh YCTHON U MUCbMEHHOM peublO; CTPOUTH
MOHOJIOTHUYECKOE KOHTEKCTHOE BhICKA3bIBAHHUC;
OpraHU30BHIBATH U MNIAHUPOBATH YU4EOHOE COTPYAHUIECTBO C YUUTEIIEM M CBEPCTHUKAMU;
MHTETPUPOBATHCAB TPYIIY CBEPCTHUKOB U CTPOUTH MPOTYKTUBHOE B3aUMOJICHCTBUE
CO CBEpCTHHKAMH U B3POCIIBIMHU.
2. Ilony4uTh BO3MOKHOCTh HAyUUTHCS:
Opathb Ha ceOs1 MHUIIMATUBY B OpPTraHU3allMi COBMECTHOTO JICHCTBUS;
OKa3bIBaTh MOJJEPKKY U COJCUCTBUE TEM, OT KOTO 3aBUCUT IOCTHKEHUE LIEIH B
COBMECTHOU JIEATEIBHOCTH.
B cdepe pa3BuTHs mo3HaBaTeNbHBIX YHUBEPCATIbHBIX YUEOHBIX ACHCTBUI 00yUaromuics
1. Hayuwrcs:
OCHOBaM peaJIN3alUH MPOEKTHO-UCCIIEI0BATEIIbCKOM AECSITENBHOCTH;
MPOBOAUTH HAOIIOJEHUS U SKCIIEPUMEHT 0] PyKOBOJICTBOM YUHUTEIS;
OCYIIECTBJISATh PACIIUPEHHBIN MOUCK HH(POPMAIUU C HUCIOJIb30BAHUEM PECYpPCOB
oubmmorexk u MutepHera.
2. Tlomy4uT BO3MOXKHOCTh HAYYUTHCS:
CTaBUTH MPOOJIEMY, apTYMEHTUPOBATH €€ aKTYalIbHOCTb;
CaMOCTOSITEJILHO MPOBOJIUTh  MCCJICIOBAHUS Ha OCHOBE
NPUMEHEHUS  METOJOB HAOJIOJIEHUSI U KCIEPUMEHTA;
BBIJIBUTaTh TUIIOTE3BI O CBSA3SX U 3aKOHOMEPHOCTSIX MPOIIECCOB;
OpraHu30BaTh UCCIICIOBAHUE C LIEJIbIO TPOBEPKU TUIIOTE3HI;
JenaTh YMO3aKIJIFOUEHUS U BHIBOJIBI HA OCHOBE apryMEHTAIIUH.

[IporpamMma BHEYPOUYHOM AEATEIBHOCTH MO XUMUU «MHp XMMHUM» paccurTaHa Ha

yuammxcs 9 kmaccos (34 gaca).



Coaep:xaHue nporpaMmbl
BHEYPOYHOIi 1esiTeIbHOCTH 0 XUMHUU «MuUp XuMHunN»

IIporpamma 3aHITHI COCTOUT U3 YETBIPEX Pa3/IEIIOB:
Oco6ennoctu OI'D o xumum.
[loBTOpeHre u yrayOJieHHe TEOPETHYECKOro MaTepHalia, METOAHMKA PEIICHHS
3aJaHUM PA3HOTO YPOBHS CIIOKHOCTH.
3. TecToBbIN IPAKTUKYM.
BITIOJIHEHUE TPOEKTHO-UCCIIEJOBATEIBCKUX PalOT.

OcHOBHOE coIep:KaHue

Paznen 0. Bxognoii cpe3 KM 3a 2025r. — 24

Paznen 1. Oco6ennoctu OI'D o xumuu B 2026r. — 19
— KOIU(PUKATOP FIEMEHTOB COACPKAHUS

— cnenudukanus Kumos OI'D o xumun

— uHdopManroHHbie pecypcebl OI'D

Paznen 2. «Mup XumMumu» — TeOpeTHYECKUI MATepHaJl M0 HEOPraHWU4YeCcKOoil XUMHUHM M
NMEePBOHAYAJIBbHBIM MPEIACTABJICHUAM [0 OPraHUYeCcKO XMMHUH, METOJAUKA PpPelIeHUs
3aJlaHUd PA3HOI0 YPOBHS CJI0KHOCTH — 244,

Crpoenue aroma. CTpoeHUE 3JIEKTPOHHBIX 000J104eK aToMOB TepBbIx 20 anemenToB [ICXD
Ileppoguyecknii 3aKOH W TEPUOAMYECKAS CHCTEMA XUMHUYECKuX 23nemeHToB J[.M.
MenneneeBa CTpoeHune MoOJIeKyJ. XHUMHUYECKas CBs3b: KOBAJIEHTHas (HEMOJspHAs,
MOJISIpHAs ), MIOHHAs, METaJTnYecKasl.

BanentHocts XUMHUYECKUX 3JIEMEHTOB. Crenenb OKHCJIEHUS XUMHUYECKUX
anemeHTOB. [IpocTteie U cnoxHble BemecTBa. (OCHOBHBIE KJIACChl HEOPTAHUYECKHUX
COEIMHEHU.

Homenknatypa HEOpraHM4eCcKux COeIMHEHUMN.

XUMHAYECKasi peakuus. YCIOBUS M IPU3HAKA NPOTEKAHUA XUMHUUYECKHX PEaAKIUU.
XUMUYECKUE YPaBHEHUA. 3aKOH COXPAHEHUSI MAaCChl BEIIECTB.

Knaccudukanus XuMHUeCKMX peakIuii MO pPa3jIMYHbIM MPU3HAKAM: KOJIMYECTBY U
COCTaBYy HCXOJIHBIX U TIOJYYECHHBIX BEIIECTB; HW3MEHEHUIO CTEIEHEH OKHUCIICHUS
XUMHUYECKUX JIEMEHTOB, IOTJIOIICHUIO U BBIJICIICHUIO SHEPTHM.

Brruucnenne MaccoBOM 1071 XUMUYECKOT'O DJIEMEHTA B BEILIECTBE.

OJIEKTPOJIUTBl M HEAJNEKTPOJIUTHL. KaTMOHBI W aHWOHBI.  DJIEKTPOJUTHYECKAs
JUCCOLMAIIMS  KUCIOT, WIEI0Ue, coel (CpeaHmnX)

Peakiiuu moHHOTO 0OMEHA M YCIIOBUS UX OCYIIIECTBIICHUS.

XUMHYECKUE CBOMCTBA OKCHUJIOB: OCHOBHBIX, aM(DOTEPHBIX,



KUCJIOTHBIX. XMMUYECKHE CBOMCTBA OCHOBAHUI U KUCJIOT.

XuMHUUYecKre CBOMCTBAa aM(pOTEPHBIX THAPOKCHIOB.

XUMHUYECKHUE CBOMCTBA cojiel (CpeaHHUX )

XVMHUYECKUE CBOMCTBA MPOCTHIX BELIECTB HEMETAJUIOB: TaJOTEHOB, KUCIOPO/Ia, CEPHI.
XWMHYECKHE CBOWCTBA TIPOCTHIX BEIIECTB HEMETaUIOB: a30Ta, (ocdopa, yriepona,
kpemHusi Yucrteie BemectBa W cMmecH. llpaBunma Oe3omacHOit pabOThl B IIKOJIBHOM
naboparopun. YeraoBeK B MHUpE BELIECTB.

OKUCIUTENEHO-BOCCTAHOBUTENLHBIE  PEaKIUU. Oxuciautens u BOCCTaHOBUTEIIb.
Boluucienre MaccoBol J0MM  pacTBOPEHHOIO BelIecTBA B pacTBope. Beruncnenus
o XUMHUYecKoMy ypaBHeHU0. (Ne 21)

PacuétHpie 3agaud: BBIUKMCICHHUE MacCOBOM  JOMM  XMMHUYECKOTO  d3JIEMEHTa B
BEILIECTBE, BBIYMCIICHUS M0 XMMUYECKOMY YPaBHEHHIO C UCIIOJIb30BAHUEM MACCOBOM 10U
pacTBOpEHHOrO BellecTBa B pactBope. (Nel5, 21)

B3auMoCBs3bp  pa3mMYHBIX KJIACCOB HEOPraHMYECKUX BEMIECTB. Peakiuu HOHHOTO
oOMeHa. XHMMHYECKHE€  CBOMCTBAa  NPOCTHIX  BEIIECTB  METAJJIOB:  IIEJTOYHBIX,
HIEJIOYHO3EMENBHBIX, MAarHusg W UX  COEAUHEHUW, Kele3a W €ro  COCAUHEHUH,
ATIOMUHUS, ero coenuHeHui. OmnpeneneHue  XapakTepa  Cpelbl  pPacTBOPOB
KUCIOT M WIEJOYEed C TIOMOIIbI0 HWHANKATOPOB

KadectBennsie peakiuu Ha aHnoHBI B pactBope (Cl1-,Br-,1-,52,S032-,5042 -,
NO3-,PO43-,C0O32-,Si0 32 -) 8 KauecTBeHHbIC peaKI[ii Ha KATHOHBI B PACTBOPE
(NH4 +, Na+ , K+, Ca2+, Mg2+, Fe2+, Fe3+, Al3+, Cu2+, Zn2+)

[Tonydenue ra3zo00pa3HbIX BemiecTB. KauecTBeHHBIE peakiiid Ha Tra3000pa3HbIe
BeIIECTBA (KUCIOPOI, BOJOPO/I, YIIICKUCIBINA ra3, aMMHAK)
[lepBoHauanbHbBIC CBEJIEHUSI 00 OPraHMYECKUX BEUIECTBAX: MPEICIbHBIX M HEMPEISTbHbBIX
yriieBojiopoaax (MeTaHe, 3TaHe, STUICHE, alleTUIICHE)
[lepBoHayabHBIC CBEJICHUSI 00 OpPraHUYECKUX BEILECTBAX: CHUPTaX (MeTaHOJIe,3TaHOoJIE,
TJIMIEPUHE), KAPOOHOBBIX KUCIOTAaX (MypaBbUHOM, YKCYCHOM, CTEAPUHOBOM ).
Buonornvecku BaxkHbI€ BEIIECTBA: OCIKH, )KUPBI, YTIIEBOIbI.

Paznen Bkimodaer paboTy 1O TPEHUPOBOYHBIM 3aJaHUSIM JJISL  ONPEACIICHUS
TOTOBHOCTH IIKOJBHUKOB K 3K3aMEHY MO TOMY WM MHOMY pa3lielly € MHOCJIEeAYIOIINM
aHAITN30M ¥ METOJIMYECKUMH PEKOMEHIAIUSIMH.

Pa3nes 3. TecToBblil NPaKTUKYM. — 4 4
Bxurodaet HEMoCpeICTBEHHO TECTUPOBaHUE U paboTy ¢ OJaHKaMU OTBETOB.

Paznen 4. BolnoJiHeHHe MPOEKTHO-UCCJIEI0BATEIbLCKUX PadoT. — 34
Paznen Bkirodaer paboTy oOydaromuxcs mo BbIOpaHHBIM TeMaM IPOEKTa II0
XUMHHU, KOHCYJIbTAllUU YUUTEIIS.



TemaTHuyeckoe IVIAHUPOBAHME BHEYPOUHOM AeATEJIbHOCTH

Ne
Ha3zBanue Tembl KoauvecTBo yacon
n/
n
1. | Bxoanoii cpe3 KUM 2025 . 2
2. | Pasgen 1. Ocobennoctu OI'D o xumuu B 2026 T. 1
3. | Pazmen 2. «Mup xumun» 24
4. | Paznen 3. TecToBbIN IPAKTUKYM 4
5. | Pazgen 4. BeinonHeHUE MPOEKTHO-UCCIEA0BATEIbCKUX 3
pabot
Hroro 34
KajenaapHo-reMmaTnuyeckoe IniiaHupoOBaHue
Ne Hazpanue Temsbl / 3a1anus Hata poBeacHHs Hara
n/n o MIPOBEICHUS
IJIaHy 1o ¢axrty
1. | Bxoanoii cpes KUM 2025 r.
2. | Bxoanoii cpe3 KM 2025 r.
Paznen 1. Ocodennoctu OI'D mo xumum B 2026r. (1 yac)

3. | OcobenHoctu OI'D o XUMUA B

2026 r. KonudukaTop AJIIEMEHTOB

conepkanus, cnerudukanus KlMMos OI'D mo

XUMHUH, JeMoHcTpanuonubiii KM 2026 T.,

nH@opmarmonusie pecypcsl OI'D

Pa3nen 2. «Mup xumun» (24 yaca)

4. | Crpoenue atoma. CTpoeHHE IIEKTPOHHBIX

00o010uek atoMoB nepBhix 20 371EeMEHTOB

I[ICXD. Tlepuoanyeckuili 3aKOH U

TIepHOANIeCKast CUCTEMaXUMHUICCKUX

anemeHToB .M. MenneneeBa
5. | CtpoeHne MOJNCKYJ. XUMHYECKas  CBS3b:

KOBaJIEHTHas (HEMoJsipHasi, MOJIsIpHAasi), MIOHHAs,

MeTajuinueckasi. BalleHTHOCTh ~ XMMHYECKHX

sneMeHTOB. CTENeHb OKUCIEHUS

XUMUYECKUX DJIEMEHTOB
6. | IlpocTeien CIIOXHBICBEIIECTRA.

OCHOBHBIE KJIACCHI




HEOPraHWYECKUX  COCIUHEHUM.
Howmenxkiarypa
HEOPraHUYECKUX COCIUHEHHUM.

XuUMHYECKasl peakiusd. YCIOBUS W TPU3HAKHU
MPOTEKaHUS XUMHYECKHX peaKLnil.
XUMHUYECKUE YpaBHEHUs. 3aKOH COXpaHCHUS
Macchl BEIIECTB.

Knaccudukanus XuMUYECKHX peaknuid 110
Pa3IMYHBIM MpPU3HAKaM: KOJIUYECTBY U COCTaBY
HMCXOJIHBIX " MOJTY4YEHHBIX BEIIICCTB;
N3MCHCHHUIO CTCIICHEH OKHCJICHHSA
XUMHUYECKHUX

9JIECMEHTOB,  IIOTJIOIIEHWIO W BBIJICICHUIO
SHEPIUM.

Bpruncienue MaccoBOM J0JIM XMMHYECKOTO
OJICMCHTa B
BCIICCTBC

DONEKTPOJUTHI U HEANEKTPOIUTHl. KaTnoHsl u
AHUOHBL.  DJEKTPOJUTUYECKAST  JTUCCOIHAITUS
KHUCIIOT, LIEJI0YeH, cosell (CpeaHuX)

Peakiuu woHHOTO OOMEHAa W YCIOBHS WX
OCYIIIECTBIICHUSI.

10.

XUMHYECKHE CBOMCTBA OKCHIOB: OCHOBHBIX,
aM(OTEepHBIX, KUCITOTHBIX.

11.

XUMHUYECKUE CBOMCTBA OCHOBAHUU U KUCJIOT.

12.

XUMHUUYECKHE CBOMCTBA aM(OTEPHBIX
TUIPOKCUIOB.

13.

XUMHUYECKHE CBOMCTBA CoOJIeM (CpeIHHX).
B3anmocss3b

Pa3IUYHBIX KJIACCOB HEOPTaHUYECKUX
BemiecTB. Peakinu nonHoro oomeHa. (Ne22)

14.

XUMHYECKHE CBOMCTBA IPOCTHIX BEIIECTB
HEMETAJIJIOB: TAJIOT€HOB, KUCIIOPO/1a, CEPHI

15.

XUMHUYECKHE CBOMCTBA ITPOCTBIX BEIIECTB
HEMETAJUJIOB: TAJION€HOB, KUCIIOPOAa, CEPBI

16.

XUMHUYECKHUE CBOMCTBA IPOCTHIX BEIIECTB
HEMETAJIOB: a30Ta,

docdopa, yriaepoaa, KpeMHUs




17.

XUMHYECKHUE CBOMCTBA MMPOCTHIX BEILIECTB
HEMETAJUIOB: a30Ta,
docdopa, yriaepoaa, KpeMHUS

18.

Hucrele BemiecTBa u cMmecu. [IpaBuna
0e30MmacHoil paboThI B IKOJILHOM 1aO0OpaTOPHH.
UenoBek B MUpE BEIIECTB.

19.

OKHUCANTENBLHO-BOCCTAHOBUTEIIBHBIE PEAKIINH.
Oxucnurens U BocctaHOBUTENb. (NeNe 14, 20)

20.

BrrunciieHne maccoBor 1074 PacTBOPEHHOTO
BEILIECTBA B pacTBOpE. Brruncienus no
XUMUYECKOMY ypaBHEHUIO. (Ne21)

21.

PacuétHnie 3agadu:. BbIYHCJIICHHUC MacCOBOM
JOJIM XHUMHYCCKOIO OJJICMCHTa B BCHICCTBC,
BBIYUCJICHHUA II0 XHMHYCCKOMY YPaBHCHHIO C
HCIIOJIb30BAaHMEM MAaCCOBOM JOJIN

pacTBOpEHHOrO BemiecTBa B pacTtBope. (NeNe 15,
21)

22.

XHAMHYECKUE CBOMCTBAIPOCTBIX
BEIIECTB METAJUIOB: LIEJIOYHBIX,

IIEJIOYHO3EMEIBHBIX, MAaTHUS U UX

COCIUHCHUM,

JKeJIe3a U ero COCIMHEHUH, allOMUHUSA, €ro

COCIMHEHUM.

23.

Onpenenenue XapakrTepa Cpeabl
pPacTBOPOB  KHUCJIOT M LIENOYEH C IOMOLIBIO
HUHIUKATOPOB.

KauecTBeHHBIC p€aKur Ha aHHUOHBI B paCTBOPC
KauecTBeHHBIC pE€aKunn Ha KaTUOHBI B PaCTBOPC
KauecTBeHHbIC pPCaKI Ha aHUOHBI B PaCTBOPC
Cl-,Br-,1-,52,5032-,5042-,NO3-
,PO43-,C032-,Si032-)8
KauecTBeHHBIE p€aKinn Ha KaTUOHBI B paCTBOPEC
(NH4 + | Na+ , K +, Ca2+, Mg2+, Fe2+, Fe3+,
Al3+ , Cu2+, Zn2+)

24,

[Tomy4yenue ra3000pa3HBIX BEIIECTB.
KadecTtBeHHBIC peakiiui Ha Tra3000pa3HbIC
BEIIECTBA (xucaopoa, BOJIOpOI,
YTJIEKHUCIIBIA Ta3, aMMHAK)




25. | [lepBoHauanbHble CBEEHUS 00 OPraHMYECKUX
BEIIECTBAX: MPENEIbHBIX M HEMpeeIbHbBIX
yriieBojopoaax (MeTaHe,

3TaHe,dTUJICHE, allETUJICHE)

26. | [lepBoHauanbHBIC CBEJICHHS OO0 OpPraHUYECKUX
BEIIECTBAX:

cnuprax (MeTaHolie, 3TaHOJE, TIIMLEPHHE),
KapOOHOBBIX KUCIOTaX (MypaBbHUHOM, YKCYCHO,
CTEapHUHOBOK).

27. | buonoru4yecku BakHbIC BEIIECTBA: OCIIKH, )KUPHI,

YIJICBOJbI.

Paznen 3. TecroBblii mpakTHKYM. (4 yaca)

28. | JIlmarnoctudeckast pabora

29. | JImaraoctudeckast pabora

30. | Iuarnoctudeckas paboTa

31. | Iuarnoctudeckas paboTa

Pa3nen 4. BoinoJiHeHHe MPOEKTHO-HCCJIEA0BATEIbCKHX PadoT (3 yaca)

32. | Pabora oOy4aromuxcsi 1Mo BBIOPAHHBIM
TEMaM TMPOEKTa,
KOHCYJIBTAI[UH YUUTEIIS.

33. | PaGora oOy4aromuxcsi 1Mo BBIOPAHHBIM
TEMaM TPOCKTa,
KOHCYJIbTAI[H YUUTETIS.

34. | PaGotra oOy4arommxcsi 0 BBIOPAHHBIM TEMaM
MPOEKTa, KOHCYIbTAIIMH YUUTEIS.
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