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TlosicHUTEIBLHASA 3aIMCKA

Baeypounast pesarenbHOCTh «Mup XHMMUM» TpeAHa3HAaueH [uid oOywaromuxcs 9 Kiacca,
BBIOPABIINX MpEAMET XUMHM IS caadd 3k3ameHa B (opme OI'D W 1utaHupyromux B AajbHEHIIEM
U3y4eHHE XMMUU Ha IPOQHILHOM YPOBHE.

Ilens naHHOrO Kypca — MOATOTOBKA M IOAJIEP’KKA BBITYCKHUKOB 9 Kilacca IIKOJbI, IIOMOIIb B
IIPEOJOJICHUY KOTHUTHBHBIX, JUYHOCTHBIX M IPOLECCYAIbHBIX TPYAHOCTEW B IEPUOJ IOArOTOBKH K
IK3aMEHY.

Pe3ynpTaToM COBMECTHOH nesATeNbHOCTH oOydaromuxcs 9 kiacca W neparora OyayT sIBISATbCA
pe3yabTaThl IPOOHOTO TECTUPOBAHUS, @ B KOHEYHOM HMTOTE — MTOTOBas aTTECTalMs OOYyYaroIuXcs IO
IIpeIMETy XUMHUSL.

B coorBerctBUM ¢ TpeOoBanusaMu DenepadbHOrO TOCYJApCTBEHHOTO 00pa3oBaTEIbHOTO
CTaHJapTa OCHOBHOTO 00Iero oOpa3oBaHMs BO3HMKJIA HEOOXOIUMOCTh B DPa3pabOTKE MIPOrpaMMbl
BHEYPOYHOH JeSITEIbHOCTH, TO3BOJIAIONIEH paclMpUTh W YIIIYOUTh CBOM 3HAHUS 10 XHMUH,
c(OopMHPOBATH HABBIKU MCCIIEIOBATEIBCKON JIESTEIbHOCTH.

AKmyansnocms TPOTPaMMBI CBSI3aHA C BO3MOXKHOCTBIO OOYYaroIIerocsi BHIOpaTh MPO(UIbHBIN
npeaMer o0ydeHMs B CTapIIMX KilaccaxX WJIM M3MEHUTh CBOW BBIOOp. DK3aMeH 10 XUMHH TpeOyeT OT
oOyyaroluxcsi MHOTMX 3HAaHUM M IOHATUH HE TOJBKO B 0OO0JAcTH HEOPraHMYECKON XHUMHUHU, HO U
OpPraHMYECKON XUMUH; BIAAETh IPAKTUYECKUMH HABBIKAMM U YMETh IPUMEHATHh UX B APYTrOM CUTYallUU.
3aHATHUS 110 BHEYPOUYHOM JedrenbHOocTH «Mup XuUMUU» NpeJHa3HAYeHbl i1 TEOPETHUYECKOH MU
IIPAKTUYECKOM IIOMOIIM B IOATOTOBKE K I'OCynapCTBEHHOM MTOrOBOM aTTeCTalMU. 3aHATUSA
OpUEHTUPOBaHbl HA MOBTOPEHUE, CUCTEMATU3ALMIO U YIIIYOJIEHHOE M3Yy4YEHHE Kypca XMMHUU OCHOBHOM
IIKOJBI, a TaKKe€ Ha HOJArOTOBKY oOydwarommuxcs 9-x kimaccoB k OI'D m oOydaromuxcsi, KOTOpble
BBIOMPAIOT XUMHIO IS JanbHeimero oOydeHuss B mpoduie. 3aHATHS 1O MporpaMme BHEYPOUHOI
NeSTeAbHOCTH «MUp XMMHUK» TOMOTYT peain30BaTh 00y4YaroIUMCs POEKTHI 110 BHIOPAHHBIM TEMaM.

Hogu3noii 1anHoi Nporpammbl SIBJISE€TCS TO, YTO B OCHOBE JIE)KHUT CHUCTEMHO-IEATEIbHOCTHBIN
HOJX0/1, KOTOPBII CO3/1a€T OCHOBY JUIsl CAMOCTOSITENILHOTO YCIIEIIHOTO YCBOCHUS 00YyYalOIMMHUCS HOBBIX
3HAHUW, YMEHHM, KOMIETEHIMW, BUJOB U CIIOCOOOB IEATEIBHOCTH M OOECNEYMBAET COOTBETCTBHUE
NESITEeIbHOCTH OOYYaloLMXCAd WX BO3PAaCTy U MHAMBHIYaJIbHBIM OCOOEHHOCTSIM. OMOLMOHAIBHOE
NEPEeKUBAHUE IPOLIEcCa OTKPBITUS SIBISIETCS OCHOBOM MOTHBALIMM K 3HAHUSIM, CTHUMYJISATOPOM CaMOM
YMCTBEHHON JEATENBHOCTH B  JIOCTHIKEHUM LEJNEW JIMYHOCTHOTO, COLMAIBHOIO M I103HABATEIBHOTO
Ppa3BUTHSI 00Y4AIOIIHXCS.

Ilenws iporpaMmer:

- MOArOTOBKAa W TOJJEpXkKa BBITYCKHUKOB 9 Kijlacca IIKOJbI, MOMOIIb B IPEOAOTICHUH
KOTHUTHBHBIX, TMYHOCTHBIX U MPOLECCYAIBHBIX TPYAHOCTEN B IIEPUOJL TOATOTOBKH K DK3aMEHY.

3aodauu porpaMMbl BHEYPOUHO 1€ATEIbHOCTH MO0 XUMHHU:

OCBOCHHME BaXHEWIIMX 3HAHUH OO0 OCHOBHBIX MOHATHUAX M 3aKOHAX XHUMHH, XUMHUYECKOU
CUMBOJIUKE;

OBJIa/ICHUE YMEHUSMHU HaOJII0aTh XUMUYECKHE SBJICHUS, IPOBOJAUTh XUMHUECKUI SKCIIEPUMEHT,
IPOBOAMUTH Pacu€Thl HA OCHOBE XUMHUYECKUX (POPMYIT BEIIECTB U YpaBHEHUI XUMUYECKUX PEaKIIHii;

pa3BUTHE TIO3HABATENbHBIX HHTEPECOB W MHTEIUIEKTYaJbHBIX CHOCOOHOCTEH B mpolecce
IPOBEJCHUS XUMUYECKOTO 3KCIEPUMEHTA, CAMOCTOATEIBLHOTO MPUOOPETEHNsl 3HAHUIW B COOTBETCTBUU C
BO3HHUKAIOIINMU JKU3HEHHBIMH ITOTPEOHOCTSMH;

BOCIIUTAHME OTHOLIEHUS K XUMUU KaK K OJHOMY U3 (yHIaMEHTAIbHBIX KOMIIOHEHTOB
€CTECTBO3HAHUS M DJEMEHTY OOIIeueIOBEeYeCKON KyJIbTYphl; MPUMEHEHUE MOJNYYeHHBIX 3HAHUH U
YMEHMH ISl UCTI0JIb30BAHUS B HECTAHAAPTHON CUTYaIUH.

Ilnanupyemblie pe3yabTaThbl
Ha 3aHsATHSAX BHEYPOUHOI NEATENBHOCTH «MHUp XUMHI» 00yJarOIIUecs OMOIHAT CBOM 3HAHMS 110
XHWMHH, TOBBICAT CBOM YPOBEHb TEOPETUUYECKON M SKCIEPUMEHTAIBHON MOATOTOBKH. 3aHIATHS MTPU3BAHbI
IpOOYIUTh Y yYaIIUXCsl HHTEPEC K XUMUYECKOW HAyKH, CTUMYJIUPOBATH JaidbHElIIee N3ydeHne XUMUU.
XuMmudeckue 3HaHUS, CHOPMUPOBAHHBIE HA BHEYPOUYHBIX 3aHATHUAX, IMOMOTYT OOy4YalOIUMCS B
MOJTOTOBKE K 3K3aMEHy MO0 XMMHH M B JalbHEHIIeM OCO3HAHHO BHIOpaTh HaIpaBlIeHHWE MPOQPUILHOTO
00yJeHwusI.



IIpenmMeTHbIMHU pe3yJIbTATAMM OCBOCHHS MPOTPAMMBbI SIBJISIOTCS:

- B TO3HABaTeNbHOU cdepe: OMMUCHIBATh JEMOHCTPAIMOHHBIE M CAMOCTOSTEIHHO MPOBEACHHBIC
9KCIIEPUMEHTHI, UCIOJB3YS JUIsl ATOTO PYCCKHIl S3BIK M S3bIK XMMUU; HAOJI0/aTh IEMOHCTPUpPYEMbIE U
CaMOCTOSITENIFHO MTPOBOIUMBIE OIBITHI, XUMHUYECKUE PEaKIIUH, TPOTEKAIOIIUE B IPUPOJIE U B OBITY;

- B LICHHOCTHO-OPUEHTAIIMOHHOM cpepe: CTPOUTH CBOE MOBEACHNUE B COOTBETCTBUU C IPUHILIUIIAMU
OepeKHOr0 OTHOUIEHUS K IPUPO/IE;

- B TpYAOBOH cepe: MIaHUPOBATh U OCYIIECTBISATH CAMOCTOSATENbHYIO pabOTy MO MOBTOPEHUIO U
OCBOCHHIO TEOPETUYECKOH YacTH, MJIAHUPOBATH M MPOBOJUTH XMMHUYECKHH IKCIIEPUMEHT; MCIIOJIb30BATh
BEIIECTBA B COOTBETCTBUU C MX MpeIHA3HAYCHHEM U CBOIICTBaMH;

- B ctepe OE30MaCHOCTH KHU3IHENEATEILHOCTH: OKa3bIBaTh MEPBYIO MOMOIIL MPH OTPABICHHUSX,
O’KOTax M IPYrHX TPaBMax, CBSI3aHHBIX C BEILIECTBAMU U JJaOOPATOPHBIM 000PYIOBAHUEM.

JIMYHOCTHBIMH Pe3yJIbTaTaAMM SBIISIOTCS:

- B [ICHHOCTHO-OPUEHTAIIMOHHOM cpepe — YyBCTBO FOPAOCTH 32 POCCUNCKYIO HAyKy, OTHOIICHUE K
TPYAY, LeIeyCTPEMICHHOCTh, CAMOKOHTPOJIb i CAMOOIICHKA;

- B TpYyIoBOH c(epe — rOTOBHOCTh K OCO3HAHHOMY BBIOOpY JAalibHElIIeld o0pa3oBaTeinbHOU
TPaeKTOPHH;

- B IO3HABaTEJIbHON cdepe: MOTUBALMS YYECHHS, YMEHHE YIPaBIATh CBOEH IMO3HABATEIbHON
NeSITeTTHHOCTH.

MeTtanpeaMeTHbIMH Pe3yJIbTATAMM SIBIISIFOTCS:

- BJIAJICHHE YHHBEPCAJIbHBIMU €CTECTBEHHO-HAYYHBIMH CIIOCOOaMHM JIESATeIbHOCTH: HaOII0ACHNE,
U3MEpEeHHe, SKCIIEPUMEHT, yueOHOe HCCIeOBAHNUE;

- YMEHHUE TeHepUPOBATh UJICH, OTIPENENIATh CPEACTBA, HEOOXOIUMBIE JUTSI UX PeaTi3allii;

- YMEHHUE OIpeNeNsaTh IeNd W 3aJauyd JesTeNIbHOCTH, BBIOMPATh CPEICTBA peaju3aluu LeId U
IPUMEHSTH UX Ha MPAKTHKE,

- HCIIOJIb30BATh Pa3IMUHbIE HCTOYHUKHU IS MOJIYYCHUsI XUMHUECKON HHPOPMAIIIH.

OcBoeHmne mporpaMmbl BHEYPOYHOH JAEATENBHOCTH OOYYArOIIMMHUCS TIO3BOJHUT MOJIYYHTh
CIeyIOIINe Pe3yabTaThl:

B cpepe pazeumus nuunHoCmHubIX YHUGEPCAILHBIX YUEOHBIX OCUICHEUIL 8 PAMKAX:

1. Koenumugnozo komnonenma 6yoym cghopmuposansi:

- OCHOBBI COLMATBHO-KPUTUYECKOTO MBIIIICHUS, OPHEHTAIMsI B OCOOCHHOCTSAX COIMAJIBHBIX
OTHOIIICHUN ¥ B3aMMOACHCTBHUH;

- DKOJIOTHYECKOE CO3HAHME, MPHU3HAHUE BBICOKOW IIEHHOCTH XKM3HH BO BCEX €€ TPOSIBICHUSIX;
IPaBUJI TOBEICHUS B UPE3BbIYAHBIX CUTYAIUX.

2. [lennocmHo2o u dIMOYUOHATILHO2O KOMNOHEHMO8 Oydem chopmuposana:

- IOTpPeOHOCTh B CAMOBBIPAXKEHUU U caMOpeau3alii, COLUAIBHOM ITPU3HAHUY.

3. [lesmenvHocmuo2o komnonenma 6y0ym cqhopmuposamnsl:

- YMEHHE BECTH JHaJor Ha OCHOBE PABHOIPABHBIX OTHOUIEHWH M B3aUMHOIO YB@)KEHUS U
TIPUHSITHS,

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

- TOTOBHOCTb BbIOOpa MPOQUIBLHOI0 00pa30BaHUsL.

2. OGyyarouuiicst NOJIyYUTh BO3MOXKHOCTD i (POPMUPOBAHMUS:

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

- TOTOBHOCTH K CaMOOOPa30BaHUIO I CaMOBOCITUTAHHIO.

B cpepe pazeumus pecynamugnvlx yHUGEPCATbHBIX YUEOHBIX 0EUCM UL 00YUAIOWUTICA

1. Hayuwurcs:

- IIeJIeTIoNIaraHnIo, BKIIOYasi IOCTAaHOBKY HOBBIX LieJIel, mpeoOpa3oBaHue MPaKTUYECKOH 3aJjauu B
MI03HABATENBHYIO;

- CaMOCTOSITENIbHO aHAIM3UPOBATh YCJOBUS JOCTM)KEHHUS IEJIM HA OCHOBE Yyd4eTa BbIIEICHHBIX
YYUTEIIEM OPUEHTHPOB JICHCTBUSI B HOBOM YU€OHOM MaTepuae;

- IUTAHUPOBATh MYTH JOCTHXKEHHS LIeJIeH.

2. Ilomy4nTh BO3MOKHOCTh HAYYHUTHCS:

- CAaMOCTOATENIBHO CTaBUTh HOBBIE YUeOHBIE LIETIH U 33]auu;



- IpH TUIAHUPOBAHUM JOCTHKEHHSI LIeJIell CaMOCTOSTENIbHO U aIeKBaTHO YYUTHIBATH YCIOBHUS U
CpeACTBa UX JOCTHKCHHUS.

B cepepe pazeumusn KOMMYHUKAMUBHBIX YHUBEPCAILHBIX YUEOHBIX 0CUCMEUIL 00YUalouuiica

1. HayunTcs:

- aJICKBaTHO KCIIOJIb30BaTh Peyb IS IJIAHUPOBAHUS U PETYIIALIUU CBOCH JIEATEIbHOCTH;

- aJICKBaTHO MCIOJIb30BaTh PEUYEBBIC CPEJICTBA JUISI PEIICHUS] Pa3TUYHBIX KOMMYHHUKATHUBHBIX
3aJa4; BJIAJETh YCTHON U MUCbMEHHOMN PeUblO; CTPOUTH MOHOJIOTUYECKOE KOHTEKCTHOE BHICKAa3bIBAHUE;

- OPraHU30BbIBaTh U IIJIAHUPOBATh YUEOHOE COTPYAHUUYECTBO C YUUTENIEM U CBEPCTHUKAMU;

- UHTETrpUpPOBATHCS B TPYIIY CBEPCTHUKOB M CTPOUTHh HPOAYKTHBHOE B3aMMOJCICTBHE CO
CBEPCTHUKAMH U B3POCIIBIMHU.

2. [ony4uth BO3MOKHOCTh HAYYUTHCS:

- Opath Ha ceOs MHUIMATHBY B OpraHU3aI[id COBMECTHOTO JIEHCTBUS;

- OKa3bIBaTh MOJCPKKY U COACUCTBHE TE€M, OT KOTO 3aBHCHUT JOCTH)KEHUE LIEJTU B COBMECTHOM
JESTEIIbHOCTH.

B cepepe pazeumun noznasamenvHoviX YHUBEPCAIbHBIX YUEOHBIX 0CUCHM UL 00YHAIOUWUTICA

1. HayuuTcs:

- OCHOBaM pealln3aliy MPOEKTHO-UCCIIEA0BATEIbCKOM NeSTEIIbHOCTH;

- IPOBOJIUTH HAOIIOICHHS U SKCIIEPUMEHT 10T PYKOBOJICTBOM YUUTEIIS;

- OCYILECTBJIATh PACIIUPEHHBIN MOUCK WHGOPMAIIMU C UCIIOJIb30BAHUEM PECYpPCOB OMONMMOTEK U
HutepHera.

2. [Tony4ut BO3MOKHOCTh HAYUUTHCS:

- CTaBHUTH MIPOOIIEMY, aPTYMEHTHUPOBATh €€ aKTYaJIbHOCTB;

- CaMOCTOSITENIbHO MPOBOAMTH UCCIIEIOBAHMS HAa OCHOBE MPUMEHEHUS METOJIOB HaOIIOJIEHUS U
IKCIIEPUMEHTA;

- BBIIBUTATh THIIOTE3HI O CBA3SIX U 3aKOHOMEPHOCTAX MPOIIECCOB;

- OPraHu30BaTh UCCIEAOBAHUE C 1IEJIBIO IPOBEPKU FMIIOTE3bI;

- IeNaTh YMO3AKJIIOUEHHUS U BBIBOJIbI HA OCHOBE apryMEHTAIUH.

[Iporpamma BHEYpPOUHOH ACSATENBHOCTU MO XUMHH «MUp XUMHHM» pacCUMTaHa HA ydamuxcs 9
KyaccoB (34 vaca).

CoaepixkaHue nporpaMmai.
BHEYPOYHOM AeATeIbHOCTH 0 XUuMuu «Mup XumMmum»

[Iporpamma 3aHATHI COCTOUT U3 YETHIPEX PA3AEIIOB:
1. Ocobennoctu OI'D 1o XuMHH.
2. IloBTOpeHue u yriayoieHne TeOpeTUYeCKOro MaTepuana, MeTOKa PElIeHHs 3aJaHli pPa3HOTO
YPOBHS CIIOKHOCTH.
3. TecTOBBIi IPAaKTUKYM.
OcHoOBHOeE coiep:KaHue

Pa3nea 1. Oco6ennoctu OI'D no xumuu B 2026r. — 14
— KoAu(UKATOP STEMEHTOB COJIEPKaHUS

— cnenupuxarusa Kumor OI'D no xumun

— nuHpopmarmonusie pecypcs OI'D

Pazpnen 2. «Mup XuMHUM» — TEOPETHUYECKHMH MaTepuan [0 HEOPraHMYECKOM XUMHUU U
NEPBOHAYAJILHBIM TPEACTABICHUSAM O OPraHMYeCKOM XMMHMM, METOJIMKa pelIeHUs 3aJaHuil pa3HOro
YPOBHSI CIIO)KHOCTHU — 244.

Crtpoenue atoma. CTpoeHHe AIEKTPOHHBIX 000JI09eK aTOMOB mepBbiX 20 anmementoB [ICXD

[leproanyeckuii 3aK0H U IEPUOANYECKAs CUCTEMA XUMUYECKHX A1eMeHToB [[.1. Menneneesa

Crpoenne wmonekyl. XUMHUEcKas CBA3b: KOBAJIEHTHas (HEIMOJIApHAs, TMOJIsipHasi), WOHHas,
MeETaJIIIN4ECcKasl.

BanenTHOCTh XUMHYECKUX 371€MEHTOB. CTeneHb OKUCIECHUS! XUMUYECKUX JIEMEHTOB.

IIpocteie u cinoxkHble BemecTBa. (OCHOBHBIE KIIACChl HEOPTaHUYECKUX  COEIMHEHUH.
Homenknarypa HeopraHM4ecKuX COeTUHEHHH.



XuMuYecKasi peakiuys. YCIOBUA M MPU3HAKU MPOTEKAHUS XMMHYECKHUX peakiuil. XUMHUYECKHE
ypaBHEHUs1. 3aKOH COXPaHEHUsI MaCChl BEIIECTB.

Knaccudpukanus XUMUYECKMX peakuuid IO pPa3IUuyHbIM IMpPU3HAKaM: KOJIMYECTBY U COCTaBY
UCXOJIHBIX M TOJYYEHHBIX BEIIECTB;, W3MEHEHHUIO CTEMEHENM OKHUCICHHS XUMHUYECKHUX DSJIEMEHTOB,
MOTJIOUICHUIO U BBIJICJIEHUIO SHEPTUH.

Brrunciienne MaccoBO 1071 XMMHYECKOTO 3JIEMEHTA B BEILIECTBE.

DONEeKTPOIUTHl U HEAIEKTPoNuThl. KaTHOHBI M aHUOHBL. DJIEKTPOIUTUYECKAS JUCCOLMAIUS
KHCIIOT, IIeJI0ueH, coiel (CpeTHUX)

Peakuuu noHHOr0o 0OMeHa M YCJIOBUS UX OCYLIECTBIICHUS.

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

XUMHUYECKUE CBOMCTBA OCHOBAHUH U KUCJIOT.

XUMHUYECKHE CBOMCTBA aM()OTEPHBIX THIPOKCHIOB.

XHUMHYECKHE CBOMCTBA CoJiel (CpEeIHUX )

XUMHUYECKHE CBOMCTBA MPOCTHIX BEIIECTB HEMETAJUIOB: TaJOT€HOB, KUCIOPOa, CEPHI.

XUMUYeCcKHEe CBOMCTBA IPOCTHIX BEIIECTB HEMETAILIOB: a30Ta, Gpocdopa, yriaepoaa, KpeMHHS

Uucteie BemecTBa U cMecu. [IpaBumiia 6e3onacHoii paboThI B MIKOJIBHON Taboparopun. Uenoek B
MUPE BEIIECTB.

OKHCIUTENbHO-BOCCTAHOBUTENIbHBIC peakini. OKUCIUTENb U BOCCTAHOBUTEITb.

Borunicnenue MaccoBOd oMM pacTBOPEHHOIO BeElIECTBA B pacTBope. BrprumcineHus 1o
XUMHUYECKOMY ypaBHEHHUIO. (Ne21)

PacuérHple 3amauM: BBIYMCIIEHHE MACCOBOM JOMM XUMHYECKOTO JJIEMEHTa B BEUIECTBE,
BBIYHCIICHUSI TI0 XUMUUECKOMY YPaBHEHHUIO C UCIIOJIb30BAaHUEM MAaCCOBOM J0JIM PACTBOPEHHOTO BEIIECTBA
B pactBope. (Nel5, 21)

B3anMocBsI3b pa3IMYHBIX KJIACCOB HEOPTaHUICCKUX BEIIECTB. Peakimy HOHHOTo 0OMEHa.

XUMUYECKHE CBOMCTBA MPOCTHIX BEIIECTB METAJUIOB: IIEJIOYHBIX, IIIEIOYHO3EMENIbHBIX, MAaTHUS U
WX COCJIMHEHUM, Keje3a U €ro COeTMHCHUH, AlTFOMUHUS, €r0 COSTUHECHHUI.

Omnpenenenue XxapakTepa Cpelbl pacTBOPOB KHUCIOT U INEJIOYEH € MOMOUIbI0 WHAMKATOPOB.
KauectBennbie peakiiuu Ha annoHbsl B pactsope (CI, Br, I, S%. S03%, SO4%, NO3 ~, PO4 ¥, CO3 2,

Si0s3 %)

KauecTBeHHBIE peakiuy Ha KaTHoHBI B pacteope (NHs ¥, Na*, K¥, Ca?*, Mg?*, Fe?*, Fe%", AP**,
CU2+, Zn2+)

[Tonyuenue ra3oo0pa3Hbix BemiecTB. KauecTBeHHBIE peakiMd Ha Ta3000pa3HbIe BEIIECTBA
(KUCIOpoad, BOAOPOI, YITIEKHUCIBINA ra3, aMMHaK)

[lepBonavasibHble CBeAEHUS 00 OpPraHWYECKUX BEIIECTBAX: MPEAEIbHBIX U HEMpeaeIbHbIX
yIIeBOIOpOAax (MeTaHe, dTaHe, dTUJICHE, alleTHUIICHE)

[lepBoHavanbHble CBEIEHHS OO0 OpPraHWYECKMX BEIIEeCTBAaX: CHHUpPTax (MeTaHojie, 3TaHOJE,
TIIALIEPUHE), KapOOHOBBIX KUCIIOTAX (MYypasbuHot, YKCYCHON, CTEapUHOBOM).

buonornuecku BaxkHbI€ BelIeCTBa: OCIKH, )KUPHI, YTIECBOIBI.

Pasnen Bkmiowaer paboTy MO TPEHUPOBOUHBIM 3aJaHUSIM IS OINpENeleHHs] TOTOBHOCTH
IIKOJIbHUKOB K 9K3aMEHY IO TOMY WJIM WHOMY DPa3feily C MOCIAEAYIOIIMM aHaJTU30M M METOJIMYECKHUMHU
PEKOMEHJAIIUSAMH.

Pazgen 3. TecToBblii NpakKTHKYM. — 9 4
Bxuttouaer HemocpeACTBEHHO TECTUPOBAHKE U pabOTy ¢ OIaHKaMU OTBETOB.

TeMaTnyeckoe NJIAHMPOBAHUE

Ne | Tema Bceero | [Inanupyemsie pesynbstaTsl (Y'Y /)

n/n 4acoB

0 Bxoanoit cpez KUM | 2 Onpenenuth MapumipyThl, B TOM UHWCJIE€ HWHIUBUIYaJbHBIE,
2025r MOBTOPEHHMSI U 3aKPETIJICHHS] TEM.

1 Paznen 1.1 3nate ocobenHoctn OI'D 2026r, xoauduKaTOp SIEMEHTOB
Ocobennoctu  OI'D compepxkanus, crnemudukamuss Kumor OI'D mno  xumwn,
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o xumuu B 2026r. nHpopmarnmonHsie pecypcebl OI'D;

XUMHUYECKON MH(pOopMaIuu

HAaY4YUTCd HCIOJIb30BATh PA3JIMYHBIC MCTOYHHUKU IJId IMOJIYYCHUA

2 Pazgen 2. «Mup | 24 Hayuutcs omnpenemsTe menu W 3amadu  JACSITEIBHOCTH,
XUMUN» BbIOMpaTh CpelICTBAa pealu3aluu LEeIM W IMPUMEHATh HUX Ha
IPAKTUKE;
pa3auyaTh BELIECTBA PAa3HBIX KJIACCOB IPOCTBIX U CIOKHBIX
BEIIIECTB, ONPEAEIATh UX XMMUYECKHE CBOMCTBA, B TOM YHCIE U
U3YyYEHHBIX OPIraHNYECKUX BEILECTB;
pa3nuyarth MO KAayeCTBEHHBIM PEAKLUMSIM IPEIIOKEHHbIE
KaTUOHBI U aHUOHBI;
OIMCHIBATh XMMHYECKHE pPEaKIUH, HAOII0aeMbIe B XOJI€
JIEMOHCTPALIMOHHOI'0 U JJa00paTOPHOTO SKCIIEPUMEHTOB.
JieNlaTh  BBIBOABI M3 pE3YJIbTaTOB  IIPOBEIEHHBIX
XUMHYECKHX IKCIIEPUMEHTOB;
OOBSICHATh TEHETHYECKYI0 CBSI3b MEXIY BELIECTBAMHU
pa3HbIX KJIACCOB HEOPraHUUYECKUX BEIECTB;
CocraBnarth CXeMy  DJIeKTpOHHOro  OamaHca K
OKHCIIUTEIbHO-BOCCTAHOBUTEIBHBIM ~ PEAKLMM, IPaBUIBHO
paccTaBisATh KOI(PQPUIMCHTH HA OCHOBE COCTABJICHHOH CXEMBI,
OIpeNieNATh OKUCIUTEIb U BOCCTAHOBUTEID;
paccuuThIBaTh MACCOBBIE JOJU XMUMHUYECKUX 3JIEMEHTOB B
BEILIECTBAX;
MIPOU3BOJIUTH BBIYMCIIEHUS IO XMMHUECKOMY YPAaBHEHUIO C
UCIOJIb30BAHUEM MAacCOBOM JOJIM PAacTBOPEHHOIO BeEIlECTBA B
pacTBope.
3 | Pa3zmen 3. Tecrossiii | 9 [TpaBUIBHOCTD OLIEHKHM CBOMX BO3MOKHOCTEH IpPH BBINOJHEHUU
IIPAKTHKYM. 3a/IaHNM TeCTa;
yMeHHe 0e30IH100YHO 3arOIHATH OJaHKH.
KanengapHo-temaTuieckoe INIaHUPOBaHUE
Ne | Tema 3ansATHA [Hara [Ipumeuanus
n/n wiaH | GaxT
1-2 Pa3nen 0. Bxoanoii cpe3 KUM 2025r (2u) 1-2u
CEHT
Paznen 1. Ocodennoctu OI'D mo xumum B 2026r. (1 4ac)
3 Oco6ennoctu OI'D o xumun B 2026r. 3 H
KOAU(UKATOp 3JIEMEHTOB cojepxanus, cnenudukanus Kumos OI'D no | ceHT
XUMUH, aeMoHcTpaioHHbii KM 2026r., nHPOpMaLMOHHBIE PecypChl
OoI'D;
Paznen 2. «Mup xumuun» (24 yaca)
4 Crpoenne aroma. CTpoeHHE MEKTPOHHBIX 000JI04eK aTOMOB MepBbiX 20 | 4 H
aneMeHToB [ICXD. Ilepmognyeckuii 3aKOH U MEPUOAUYECKAST CHUCTEMA | CEHT
xuMudeckux aneMeHToB .M. MenaeneeBa
5) Crpoenne Mosekya. XUMHYEcKas CBSI3b: KOBaJeHTHas (HemousispHas, | lH
MOJISIPHAs ), MOHHAS, METaJUTMYeCKasl. OKT
BaneHTHOCTh XMMHUECKUX A51eMEHTOB. CTENeHb OKUCIEHUS XUMHUYECKUX
JJIEMEHTOB.
6 [Ipocteie 1 cioxHble BemiecTBa. OCHOBHBIE KJIacChl HEOPTaHUYECKUX | 2H
coequHeHnil. Homenknatypa HeopraHmuecKux COeqMHEHHMN. OKT
7 XuMmudeckas peakuus. Xumuuyeckue ypaBHeHus. Kraccuduxamus | 3
XMMHUYECKHUX PEAKIMI 0 Pa3IMYHBbIM NIPU3HAKAM: KOJUYECTBY U COCTABY | OKT




HUCXOJHBIX M IOJYYCHHBIX BCHICCTB; M3MCHCHHIO CTCIIEHEH OKMCIICHHS
XUMHUYCCKUX 3JICMCHTOB, MOTJIOIICHUTIO U BBIACJICHUIO SHCPIUH.

8 Brruncnenme MaccoBOil 10JIM XMMHYECKOTO 3JIEMEHTA B BEIISCTRE. 4 H
OKT

9 DONEKTPOIUTBl M HEIJICKTPOJHTEHIL. Karnonsl u  aHWOHBL | 1H
DNEKTPOIUTHYECKAs JUCCOLUAIUS KUCIIOT, IEI04ei, coieil (CpeIHUX ) HOsI0
Peakiin noHHOTO 0OMEHA M YCJIOBHUS UX OCYIIECTBIICHUS.

10 | Xumuueckue CBOMCTBA OKCHUOB: OCHOBHBIX, aM(DOTEPHBIX, KUCIOTHBIX. |2 H

HOsIO

11 | Xumuueckue cBOICTBa OCHOBAHHM U KUCIIOT. 3 H

HOsI0
12 | Xumuueckue cBOMCTBa aM()OTEPHBIX THIPOKCHIOB. 4n
HOsI0

13 | Xumuueckue cBoOWcTBa coseil (cpeaHux). BzawmmocBsa3p pasnuyHbx | 1H
KJIACCOB HEOPTraHMYECKHX BellecTB. Peakimu noHHOTO 0OMEHa. JIEK

14- | Xumuueckue CBOMCTBa MPOCTHIX BEIIECTB HEMETAJUIOB: TajOreHoB, | 2H

15 | kucnopona, cepsl. JIEK

16- | Xumuueckne CBOMCTBA MPOCTHIX BEIIECTB HEMETAJUIOB: a30Ta, ¢pocdopa, | 3H

17 | yrnepojna, KpeMHUS JIEK

18 | Yucteie BemecTBa u cMecH. [IpaBuna 6e3onacHOil pabOTHl B MIKOJIBHOHU | 4H
naboparopun. YenoBek B MUpE BEIIECTB. JIEK

19 | OkucnuTenbHO-BOCCTAHOBHUTEIBHEIC peaxkuu. Oxucnurens u|2 H
BOCCTAaHOBUTEb. SIHB

20 | BeluucieHne MaccOBOW JOJIM PACTBOPEHHOTO BEIIECTBA B pacTBope. |3 H
Brruncnenus no xumuueckomy ypaBHeHH10. (Ne21) SIHB

21 | PacuérHbie 3a/1a4M: BRIYUCIICHUE MACCOBOM JOTM XUMHUYIECKOTO dJIeMEHTa | 4H
B BEUIECTBE, BBIYHUCICHUS IO XHUMHUYECKOMY YpPaBHEHHUIO C | SHB
MCIIOJIh30BAHUEM MACCOBOH JTOJIM paCTBOPEHHOTO BEIIECTBA B PACTBOPE.

22 | XuMH4YeCKHe CBOWCTBAa TMPOCTHIX BEIIECTB METAUIOB: IIEIOYHBIX, | 1H
IIEJIOYHO3EMENbHBIX, MarHus W WX COCIUHCHHM, Keme3a W ero | ¢es
COCJIMHEHMI, aJTFOMUHUS, €70 COeTMHEHUH. p

23 | OnpeneneHne xapakTepa cCpeibl pPacTBOPOB KHCIOT W Ienoded ¢ | 2H
MOMOIIIBI0 HHANKATOPOB. KauecTBeHHBIE peakiinu Ha aHMOHBI B pacTBope | (e
(CI, Br, I, S% S03%, SO4%, NO3 -, PO4 %, CO3 %, SiOs 2') p
KauecTBeHHbIE peakiuy Ha KaTHoHHI B pactBope (NHs *, Nat, K*, Ca®*,

Mg?*, Fe?*, Fe**, AI**, Cu?', Zn?"),

24 | [lomyuenuwe Ta3000pa3HBIX BemiecTB. KauecTBeHHbIE peakuuu Ha | 3H

ra3oo0pa3Hble BemecTBa (KUCIOPO/I, BOJIOPO/, YIIEKUCIBIN ra3, aMMuak) | ¢es
P

25 | IlepBoHauanbHBIE CBEACHUS 00 OpPraHMYECKHUX BEIIECTBAaX: MPEIENbHBIX | 4H

Y HETIPECNIbHBIX YTIIEBOIOPOaX (MEeTaHe, dTaHe, ITHIICHE, alleTUJICHE) dbeB
P

26 | IlepBoHavanbHBIC CBEJICHUS OO0 OPraHWYECKUX BEIIECTBaX: CHHpTaxX | 1H
(MeTaHoIe, dTaHOIE, TIIUIEPUHE), KApOOHOBBIX KUCIOTaX (Mypasbuuot, | MapT
YKCYCHOM, CTEapUHOBOM).

27 | buonornyecky BaKHbIE BEIIECTBA: OCIKH, KUPBI, YTIEBOIbI. 2H

MapT
Pa3znen 3. TecroBblii npakTukyMm. (9 yac)
28- | ImarHocThueckas padboTa 3u
34 MapT
— 3H

Man
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