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IHOACHUTEJIBHASA 3AIINCKA

PaGouyas nporpamma nmo XumMuu Jil 8 KJI1acca cOCTaBJIeHA HA OCHOBE:

*  ®@enepanpHoro 3akoHa ot 29.12.2012 @3 Ne 273 «O06 obpazoBanuu B Poccuiickoit deneparmmy;

* TpeGoBanuii degepanbHOro0 roCyIapCTBEHHOI'0 00pa30BaTENbHOIO CTaHAApPTa OCHOBHOIO OOIIEro 00pa3oBaHHUS, YTBEPKACHHOTO MPUKA30M
MunuctepctBa oopazoBanus U Hayku P® ot 17.12. 2010 Ne 1897 (c u3MeHEHHSIMU U AOTIOJIHCHHUSIMHU );

*  VYuebnoro mnana ['bOY nwumeit Ne 445 na 2023/2024 yueOHbIH TO;

* Tlonoxxenus o paboueit mporpamme yueOHbIX ipeameToB ['BOY numeit Ne 445;

* IIpumepHOii TTporpaMMBbl OCHOBHOT'O 0OIIeTo 0Opa3oBaHus 1o XuMmuM (0a30BbId ypoBeHb) - M., IIpocsemenue, 2011 (CrangapTsl BTOpOro
MTOKOJICHHUS ),

* Astopckoii mporpammel O.C. ["abpuensaa Xumus 11st 8-11 kiraccoB 00meo0pa3oBaTeNbHBIX yupexaeHui. - M: Ilpoda, 2017;

*  Vwuebnuka: Xumus 8 kinacc. ['abpuensu O.C., OctpoymoB U.I'. - M.: [Ipocsemienue, 2018.

JlanHasi mporpaMma KOHKpETU3UPYET COo/IepKaHUe CTaHJapTa, AaéT paclpejesieHue yueOHbIX 4acoB IO pasjiesiaM Kypca, 10CIe10BaTeNIbHOCTb
M3YUYCHHSI TEM U PA3/IEIOB C YUETOM MEKIPEIMETHBIX U MPEIMETHBIX CBSI3€H, JOrMKH Y4eOHOT0 Mpolecca, BO3PACTHBIX 0COOEHHOCTEH yUaIuXcsl.
XuMHs, KaK 0JJHa U3 OCHOBOIIOJIAraroIIuX 00JIacTel ecTeCTBO3HAHMS, SIBJIETCS HEOThEMIIEMON YacThi0 00pa3oBaHMs IIKOIbHUKOB. Kakablii
YeJIOBEK KUBET B MUPE BEILIECTB, IOITOMY OH JOJIKEH MMETh OCHOBBI ()YH/IaMEHTAJIbHBIX 3HAHUM MO XMMHUM (XMMHYECKas CUMBOJIMKA, XUMHUYECKH €
MOHATHS, (DaKThl, OCHOBHBIE 3aKOHBI M TEOPHHM), MO3BOJSIOIIME BBIPAOOTATh NMPEICTABICHHUS O COCTABE BEIIECTB, UX CTPOEHUH, MpPEBpaIlCHUSIX,
IIPAKTUYECKOM HCIHOJIb30BAHUU, a TaKKe 00 OMACHOCTH, KOTOPYKO OHU MOI'YT NpPEACTaBIATh. M3yuas Xumuio, ydyaiiuecs y3HaIOT O MaTepUabHOM
€/IMHCTBE BCEX BEILIECTB OKPYKAIOLIEro MUpa, 00YCIOBIEHHOCTH CBOMCTB BELIECTB MX COCTAaBOM U CTPOEHHUEM, TO3HABAEMOCTH U IPEICKa3yeMOCTU
XUMUYECKUX SBJICHUH. V3ydeHne CBOICTB BEIIECTB M MX MPEBPALICHUN CIIOCOOCTBYET Pa3BUTHUIO JIOTHUECKOTO MBIIIICHHS, a MIPaKTU4YecKas padoTa ¢
BellleCTBaMM (J1a0OpaTOpHBIE OMBITHI) - TPYAOIIOOUIO, aKKypaTHOCTH M coOpaHHOcTH. Ha mpumepe XumuM ydaiuecs MOIy4aroT MPEACTABICHHS O
MeTOoJaX MO3HAHUS, XapAKTEPHBIX JJIsi ECTECTBEHHBIX HAYK (9KCIEPUMEHTAILHOM M TEOPETUUECKOM).
Henn n3ydyeHus xumuu B 8 Kiacce:
* OCBOCHHUE BaKHEHIIMX 3HAHUN 00 OCHOBHBIX MOHATHUAX U 3aKOHAX XMMHHU, XUMHUYECKOH CUMBOJIHKE;
* OBJaJIeHHE YMEHUSIMHU HAOI0JaTh XMMUYECKHE SIBJICHNUS, IPOBOUTh XUMHUECKHI SKCIIEPUMEHT, IPOU3BOAUTE PACUEThl HA OCHOBE XUMUYECKUX
(dhopMyJT BEIIECTB U YPABHCHUN XUMHYECKUX PEaKIINN;
* pa3BUTHE I[I03HABATEIbHBIX HHTEPECOB M HMHTEJUIEKTYaJIbHBIX CIIOCOOHOCTEH B THpoLeccCe MPOBEACHUS XUMHUYECKOrO0 HKCIEPUMEHTA,
CaMOCTOSTENLHOr 0 MPUOOPETEHNS 3HAHUN B COOTBETCTBUU C BOSHUKAIOUIUMHU KU3HEHHBIMH MOTPEOHOCTAMU;

¢ BOCIHUTAaHUC OTHOMICHHA K XHMMHH KaK K OOJHOMY M3 (bYHI[aMeHTaJIBHbIX KOMITOHCHTOB C€CTCCTBO3HAHHA U BJICMCHTY 06L[I€‘-I€JIOBC‘-I€CKOI71
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KYJIBTYPBI,
NPUMEHEHHE TOJYYCHHBIX 3HAHUM M yMEHUI Ui 0€30MacHOro HMCIOJIb30BaHMs BEIIECTB M MAaTepHajoB B OBITY, CEIbCKOM XO3SIMCTBE M Ha
MIPOU3BOJICTBE, PEHICHUs MPAKTUYECKUX 3a7]a4 B MOBCEIHEBHOM >KU3HU, MPEIYNPEKICHUS SIBICHUN, HAHOCAIIUX BpeJl 3[I0pPOBBIO UEIOBEKAa U
OKpY’Kalollel cpee.
3apaum:
chopMuUpOBaTH 3HAHNUE OCHOBHBIX MOHSATUH M 3aKOHOB XUMUH;
BOCITUTHIBAThH OOIIEYEIIOBEUECKYIO KYIBTYPY;
YUYUTh HAOII0AATh, IPUMEHATH MOITY4YEHHbIC 3HAHUS Ha MPAKTHKE.

Mecto y4eOHOro npeaMera B y4eOHOM ILJIaHe

B cootBerctBuu ¢ yueOHbIM 1anoM I'BOY muneii Ne 445 na 2023/2024 ron Ha nu3ydeHue yueOHOro npeaMera «XUMus» B 8 Kiacce OTBOAUTCS 68

4yacoB B Toj (2 4aca B HEJIETIO).

IInanupyemble pe3y1bTaThl OCBOCHHS Y4eOHOI0 peaMeTa:

JINYHOCTHBIMHU pe3yJIbTaTAMU U3YUYCHHUS MpeAMETa «XUMHUS» B 8 KJIacce SIBISIFOTCS CIEAYIOIUEe YMEHUS:

0CO3HABaTh €AMHCTBO U LIETIOCTHOCTb OKPYXKAIOLIEr0 MUPa, BO3SMOKHOCTH €ro IT03HABAEMOCTH M OOBSICHUMOCTH Ha OCHOBE JOCTH)KEHUN HaYKU;
MIOCTETIEHHO BBICTPAauBaTh COOCTBEHHOE IIETIOCTHOE MUPOBO33PEHUE: OCO3HABATH NOTPEOHOCTh M TOTOBHOCTH K CAMOOOPa30BaHHIO, B TOM YHUCIIE U
B paMKaX CaMOCTOSITEIbHOM 1eATeIbHOCTH BHE IIKOJIBL;

OLIEHUBATh KU3HEHHBIE CUTYAIlUU C TOUKH 3pEHUs 0€301MacHOro odpasa KU3HHU U COXPAHEHUS 3/10POBBS;

OLIEHUBATh PKOJIOTMYECKUIN PUCK B3aUMOOTHOLIEHUH YEJI0BEKA U IPUPOJIBI.

(dbopMUpPOBaTH SKOIOTMYECKOE MBIIUICHHE: YMEHUE OILIEHUBATh CBOIO JAEATEIbHOCTh U MOCTYIKU APYTUX JIIOJAEH ¢ TOUKH 3PEHHS] COXpaHEHUs
OKpY KAroIIel Cpebl - TapaHTa KM3HU U OJaronoiayyus Jojen Ha 3emIe.

MeTtanpeaMeTHbIMHU PE3YJIbTAaTAMH U3YYCHHS Kypca « XUMHUsI» SBJISIETCS (POPMHUPOBAHNE YHUBEPCATbHBIX YueOHbIX neiicteuit (YV/]I).
Pezynamuenvie YY/I:

CaMOCTOSTEIFHO OOHAPYKUBATH U (OPMYITUPOBATH YUEOHYIO TPOOIIEMY, ONIPEIEISITh [IeTh YIeOHOM NesaTeThHOCTH;

BBIJIBUTATh BEPCUU PEIICHUS MPOOJIEMbI, OCO3HABATh KOHEYHBIN PE3YJIbTAT, BRIOUPATh U3 MPEIIOKEHHBIX M UCKAaTh CAMOCTOSITEIIBHO CPEJICTBA
JOCTHMXKCHUS 1ICIIN,

COCTaBJIATH (MHAUBHUIYATbHO WU B TPYIINE) IJIaH PEIIECHHs! TPOOIEMBI;

paboras 1o 1IaHy, CBepsTh CBOM JIEHCTBHUS C LEIBIO U, TIPU HEOOXOAMMOCTH, HCIIPABIISATH OMMOKU CAMOCTOSITEIIHHO;



B TUAJIOr€ C YUUTECIIEM COBECPIICHCTBOBATE CAMOCTOATCIIBHO Bblpa6OTaHHBIC KPUTCPUH OLCHKH.

Ilo3nasamenvuwvie YY/[:

aHaJIM3UPOBaTh, CPABHUBATb, KJIAaCCU(UIIMPOBATh U 000011aTh (DAKThI U SIBIECHUS. BBIABIATS NPUUMHBI U CIIEACTBUS MPOCTHIX SIBICHUM.
OCYILIECTBIISITH CPaBHEHNUE, KITaCCU(PUKAIINIO, CAMOCTOSATENIBHO BBIOMpasi OCHOBAHUS M KPUTEPHUH JUTsl YKa3aHHBIX JIOTHYECKHUX OTlepaliuii;
CTPOMTD JIOTUYECKOE PACCY’K/ICHUE, BKIIOYAIOIIEE YCTAHOBICHUE IPUUNHHO-CIIEACTBEHHBIX CBA3EH.

CO3/1aBaTh CXEMaTHYECKUE MOJEIH C BbIJIEIEHUEM CYIIECTBEHHBIX XapaKTEPUCTUK OOBEKTa.

COCTaBJISITh TE3UCHI, Pa3INYHbIE BUbI IUIAHOB (IPOCTHIX, CAOKHBIX U T.II.).

npeoOpa3oBbIBaTh HHPOPMALIMIO U3 OJHOTO BUJIA B IPYTOi (TaONUIly B TEKCT U TP.).

YMETh OIPEEIATh BO3MOKHbIE HCTOYHUKH HEOOXOAUMBIX CBEICHUH, MPOU3BOJAUTH OUCK MH(POPMALINH, aHATU3UPOBATh U OLICHUBATh €€
JOCTOBEPHOCTb.

Kommynuxamuenwvie YY/[:

CaMOCTOSITENTFHO OPTaHU30BBIBATh YI€OHOE B3aMMO/ICHCTBHE B TPYIIIIE (OMPEIeIsATh OOIIHe [ENH, PaCTIpEACIISATh POJIH, JOTOBApUBATHCS IPYT C
JIPYroM U T.[.).

IIpenmMeTHBIMU pe3yJbTaTAMM U3YUYCHHUS IIPEAMETA SBJISIOTCS CIEAYIOIIUE YMEHHS:

OIHCHIBaTh CBOWCTBA TBEP/BIX, KUJIKUX, Ta3000pa3HbIX BELIECTB, BBIACIASA UX CYILIECTBEHHbIE IPU3HAKY;

XapaKTEepU30BaTh BEIECTBA 10 COCTABY, CTPOCHUIO U CBOMCTBAM, YCTAHABIMBATH IPUYMHHO-CIICICTBEHHBIE CBA3U MEXKAY JAHHBIMU
XapaKTEPUCTUKAMH BEILIECTBA;

PacCKpbIBaTh CMBICII OCHOBHBIX XUMUYECKHUX ITOHATUHI «aTOM», «MOJIEKYJIa», «XUMUYECKUH 3JIEMEHT), «IIPOCTOE BEIIECTBOY, «CI0KHOE
BELIECTBOY», «BAJIEHTHOCTB), UCIIONb3Yys 3HAKOBYIO CUCTEMY XUMUH;

1300paXkaTh COCTAB NMPOCTENUIINX BEUIECTB C MTOMOIIBI0 XUMUYECKUX (POPMYIT U CYIIHOCTh XUMHUYECKUX PEAKIMM ¢ TOMOIIBIO XUMUYECKUX
YpaBHECHUM;

BBIUHCIIATh OTHOCUTENIBHYIO MOJIEKYJIIPHYIO U MOJISIPHYIO MAacChl BEILIECTB, a TAKKE MACCOBYIO JIOJII0 XMMHYECKOT 0 2JIEMEHTA B COCAUHEHUAX JJIS
OLICHKHU UX MPAKTUYECKOU 3HAYMMOCTH;

CPaBHUBATH 10 COCTABY OKCHJIbI, OCHOBAHMsI, KUCJIOTBI, COJIH;

KJIacCU(UIMPOBATH OKCHU/IbI 1 OCHOBAHUS 110 CBOMCTBAM, KUCIIOTBI M COJIU 110 COCTABY;

*  OIKCBHIBATh COCTaB, CBOMCTBA U 3HaUEHUE (B IPUPOIE U MPAKTUUECKOM JIEATETLHOCTH YEJI0OBEKA) MPOCTHIX BEUIECTB — KUCIOPOAa U BOJIOPOA;
*  /1aBaTh CPABHUTENIbHYIO XapaKTEPUCTUKY XMMHUYECKUX HJIEMEHTOB U BAXKHEUILINX COEIMHEHUM €CTECTBEHHBIX CEMEICTB;
*  TI0JB30BATHCS JIAOOPATOPHBIM 0OOPYIOBAHMEM M XUMUUYECKON TTOCY/T0M;

¢ IMIPOBOAUTH HCCIOKHBIC XUMHUYCCKUEC OIIBIThI 1 Ha6JHOIleHI/ISI 3a U3MEHEHUSMU CBOMCTB BCIICCTB B IMPOLECCCC UX HpeBpameHHﬁ; CO6JIIO,Z[3TL IpaBuJia
TEXHUKU 0€30IaCHOCTHU IIpH IPOBEACHN N Ha6HIOﬂeHHﬁ " OIIbITOB,

*  pa3iaMyaTh YKCIEPUMEHTATBHO KUCIOTHI U MIENTOYH, TIOIB3YSICh HHANKATOPAMH; OCO3HABATh HEOOXOUMOCTH COOJIOICHUS Mep O€30MMACHOCTH MPU



00pallleHNH ¢ KUCIOTaMU U I1eJ04aMH.

*  OMHCHIBATh CBOMCTBA TBEPABIX, KHUIKHX, Ta3000pa3HBIX BEIIECTB, BBIACISS UX CYIIECTBEHHBIC MPU3HAKH,

*  XapakTepU30BaTh BEIIECTBA 10 COCTaBY, CTPOCHUIO U CBOMCTBAM, YCTAHABIIMBATh IPUUYMHHO-CIIEICTBEHHBIE CBSI3U MEXY JTaHHBIMU
XapaKTepUCTUKAMU BEILIECTBA;

*  pPAacKpbIBaTh CMBICI OCHOBHBIX XUMUYECKHUX MOHATUHN «aTOM», «MOJIEKYJIa», «<XXUMUUYECKUHN 3TIEMEHT», «IIPOCTOE BEIIECTBOY, «CI0KHOE BEIIECTBOY,
«BAJIEHTHOCTBY, UCNOJIb3Ysl 3HAKOBYIO CUCTEMY XUMUU;

*  u300pa)kaTh COCTaB MPOCTEHIINX BEUIECTB C MOMOIIBI0O XUMHYECKHX (POPMYII U CYIIHOCTh XUMHUYECKUX PEAKIIHHA C TIOMOIIBIO XUMHYECKIX
YpaBHEHUMU;

*  BBIUHCIATH OTHOCUTEIBHYI MOJIEKYJIIPHYIO U MOJISIPHYIO MAaCChl BEILIECTB, a TAKKE€ MAaCCOBYIO JIOJII0 XUMHUYECKOIO AJIEMEHTA B COCIMHEHUSIX JUIS
OLICHKHU UX MPAKTHYECKOW 3HAUMMOCTH;

* CpaBHMBATh I10 COCTABY OKCHUbI, OCHOBaHUS, KUCIIOTBI, COJIH;

* iaccupuUUpPOBaTh OKCHIbI U OCHOBAHMUS 110 CBOMCTBAM, KUCIIOTHI U COJIU 110 COCTaBY;

*  OIMCHIBATh COCTAB, CBOMCTBA U 3HAUYEHUE (B MPHUPOJE U MPAKTUYECKOHN NeATETLHOCTH YellOBeKa) MPOCTHIX BEIIECTB — KUCIOPOJia U BOIOPOJIaA;

* /1aBaTh CPAaBHUTEJIbHYIO XapaKTEPUCTUKY XUMHUYECKHUX HJIEMEHTOB U BAXKHEUILINX COCIMHEHUM €CTECTBEHHBIX CEMEICTB;

*  T0JB30BATHCS JTAOOPATOPHBIM 000PYIOBAHHEM U XUMHUECKON TIOCYI0M;

* POBOJUTH HECIOKHBIE XMMHUYECKUE OMBITH U HAOIIOCHHS 33 H3MEHEHHUSIMHI CBOMCTB BEIIECTB B MPoOLIecce UX MPEeBpalleHHi; cOOI0aTh MpaBuia
TEXHUKHU 0€30I1aCHOCTHU IPU MTPOBEACHUH HAOIIOIEHUN U OIBITOB;

*  pa3IUyYaTh SKCIEPUMEHTAIBLHO KUCIOTHI U HIET0YH, MOIb3YSICh MHANKATOPAMH; OCO3HABATh HEOOXOIUMOCTh COOMIOACHUS Mep 0€30MacHOCTH IpU
00pallleHN ! ¢ KUCIOTaMU U I1eJI04aMH.

*  KIacCU(UIMPOBATH XUMUYECKHE DJIEMEHTHI HAa METAJLIb, HEMETAJUIbI, YJIEMEHTHI, OKCHJIbI U THIPOKCHIBI KOTOPBIX aM(pOTEPHBI, U HHEPTHEIC
AJIEMEHTHI (Ta3bl) A7l OCO3HAHUS BAXKHOCTH YIOPSI0YEHHOCTH HaYYHbBIX 3HAHUIA;

*  packpbIBaTh CMBICI nepuoandeckoro 3akona J[. 1. Menneneena;

*  OIMCHIBATh M XapaKTEPU30BATh TAOIMUHYIO (HOPMY MEPUOTUIECKON CUCTEMbI XUMHUYECKUX AJIEMEHTOB;

* XapakTEepU30BaTh COCTAaB aTOMHBIX SIAEp M PACIPENCIICHUE YHCIa 3JIEKTPOHOB MO 3JEKTPOHHBIM CIIOSIM aTOMOB XMMHYECKUX 3JIEMEHTOB MAaJIbIX
MIEPHOI0B NEPUOAUUECKON CUCTEMBI, a TAKKE KaIMsI U KaJIbLUs;

* pa3aM4aTh BUABl XUMUYECKOM CBSI3HM: HOHHYIO, KOBAJICHTHYIO MOJISIPHYIO, KOBAJICHTHYIO HETIOISPHYIO M METAJTUYECKYIO;

* 1300pakaTh NEKTPOHHO-UOHHBIE (POPMYITBI BEHIECTB, 00pa30BaHHBIX XUMUYECKUMU CBS3SIMH Pa3HOTO BUJA;

* BBISIBJISITH 3aBUCUMOCTB CBOWCTB BELIECTB OT CTPOCHMS UX KPUCTAJUIMYECKUX PEIIETOK: HOHHBIX, aTOMHBIX, MOJIEKYJISPHBIX, METANINYECKHUX;

* XapaKTepU30BaTh XUMHUECKUE SJIEMEHTHI U X COSTUHEHNS Ha OCHOBE MOJI0KEHUS 3JIEMEHTOB B IEPUOJJMUECKOI CCTeME U 0COOEHHOCTEH CTPOEHUS UX
aTOMOB;

* OMKCHIBATh OCHOBHBIE 3Tanbl OTKpbITUA []. 1. MenneneeBbIM epruoguuecKoro 3aKk0Ha U MepUOINYECKON CUCTEMbl XUMUYECKUX JIEMEHTOB, )KU3Hb U



MHOT'000pa3HyI0 HAyYHYIO JCSATEIHHOCTh YIEHOTO;

* XapaKTepU30BaTh HAYYHOE M MHUPOBO33PEHUYECKOE 3HAYCHUE MEPUOJUYECKOrO 3aKOHA U MEPUOJUYECKON CHUCTEMbl XUMHUYECKHX snemeHToB J[. U.
Menpgeneena;

* OCO3HABATh HAYYHBIC OTKPHITHS KaK PE3YNIbTAT ITUTEIHHBIX HAOIOACHHH, OBITOB, HAYYHON MOJIEMHKH, TTPEOIOJICHHS TPYAHOCTEH U COMHEHUH.

* OCO3HAaBAaTh 3HAUYCHUE TEOPETHUUECKUX 3HAHUMN IS MPAKTHYECKON JIEATETbHOCTH YETIOBEKa;

* OIMCHIBATh U3yYEHHBIE O0OHEKTHI KAK CUCTEMBI, TPUMEHSIS JIOTUKY CUCTEMHOIO aHAJN3a;

* IPUMEHSTHh 3HAHUS O 3aKOHOMEPHOCTSX MEPUOAMYECKON CHCTEMbl XUMUYECKUX DJIEMEHTOB Ul OOBSICHEHUS U MPEIBHUJICHUS CBOMCTB KOHKPETHBIX
BEILIECTB;

* pa3BuBaTh MH(POPMAIMOHHYIO KOMIIETEHTHOCTh MOCPEICTBOM YIIIYONICHUS 3HAHMM 00 MCTOPUM CTAHOBJICHHUS XUMHUYECKOW HAyKH, €€ OCHOBHBIX
MOHATUH, TEPUOJNYECKOT0 3aKOHA KAaK OHOr0 M3 BAKHEUIINX 3aKOHOB IIPUPOABI, @ TAKIKE O COBPEMEHHBIX TIOCTHIKEHUSAX HAYKH U TEXHUKH.

* OOBSCHATH CYTh XUMUYCCKHX MTPOIIECCOB U UX MPUHIIUITHAIBHOE OTINYUE OT (PU3NICCKUX;

* Ha3bIBATh NPU3HAKU U YCIOBUS MPOTEKAHUS XUMUYECKUX PEAKLIUA;

* yCTaHABJIMBATh MPUHAIICKHOCTH XUMUYECKON peakuu K ONpeAeéHHOMY TUITY 110 OJTHOMY U3 KJIaCCHU(UKAIMOHHBIX IPU3HAKOB: 1) M0 YKCIy U
COCTaBY UCXO/IHBIX BEIIECTB U MPOIYKTOB peaKIuu (PeaKkIuu COCIUHECHHUS, PA3JIOKEHUS, 3aMEIIEHUsI 1 OOMEHa); 2) 110 BBIJCICHUIO WU
TIOTJIOIICHHIO TETUJIOTHI (PEaKIIuy SK30TePMHUUECKUE U SHAOTEPMUYECKUE); 3) M0 U3MEHEHHUIO CTETIeHEH OKUCIECHUS XUMHUYECKUX SJIEMEHTOB (peakinu
OKHUCJIUTEIIbHO-BOCCTAaHOBUTEILHEIE);

* COCTaBJISITh YPABHEHUS PEAKIINl, COOTBETCTBYIOIIMX MOCIEI0BATEIHHOCTH («ILIETIOUYKE» ) MIPEBPAIICHII HEOPTaHUYECKUX BEIIECTB Pa3INYHBIX KJIAaCCOB;

* BBISIBJIATH B MPOIECCE IKCIEPUMEHTA IPU3HAKH, CBUACTEIbCTBYIOIINE O MPOTEKAHUN XUMHYECKOW PeaKiIny;

IIPUTOTOBJISITH PACTBOPHI C ONPEAEIEHHON MAaCCOBOM J10JIEM pacTBOPEHHOT O BELIECTBA.

B pe3yabrare nzyuenus npeaMera yqdaniuiics HayuYuTcs:

* HAXOJAUTb YEePThl, CBUACTEILCTBYIOMIKE 00 OOIINX MPU3HAKAX XUMUYECKUX MPOILECCOB U UX Pa3TUUMSIX;

* JICNOJIb30BaTh XUMUYECKHE 3HAHUS B OBITY:

* 00BSACHATH 3HAYCHHE BEIIECTB B )KU3HU M XO3AHCTBE UEIIOBEKa;

* OOBSICHITH MUP C TOUKH 3PEHUS XUMHH: IEPEUNCIIATh OTIIMYUTENIbHBIE CBOMCTBA XUMHUECKUX BEILIECTB;

* pa3nu4aTh OCHOBHbBIE XUMUYECKHE MPOLIECCHI; ONPENEISIThH OCHOBHBIE KIaCChl HEOPraHNYECKUX BEIECTB;

* IOHUMAaTh CMBICII XMMUYECKUX TEPMUHOB; OBJIaJIECHUE OCHOBAMH METOJI0B MTO3HAHUS, XapAKTEPHBIX JJIs1 €CTECTBEHHBIX HAYK:

* XapaKTepu30BaTh METO/Ibl XUMHUUECKOW HAyKH (Ha0II0ieHre, CpPaBHEHUE, SKCIIEPUMEHT, U3MEPEHHUE) U UX POJIb B IO3HAHUU MIPUPO/IBI;

* IPOBOJIUTH XUMUYECKHUE OMBITHI U SKCIIEPUMEHTBI U OOBSICHITH UX PE3Yy/IbTAaThl, YMEHUE OLIEHUBAThH MIOBE/ICHUE YEIOBEKA C TOUKU 3pEHUs
XMUMHUYECKOH 0€30MacHOCTH 110 OTHOLICHHUIO K YEJIOBEKY U MPHUPOJIE:



* MCIIOJIb30BaTh 3HAHUS XUMHHU IIPH COOJIFOICHUH ITPABUII UCIIOIb30BAHNUS OBITOBBIX XUMHUYECKUX IIPENapaToB;
* pa3nauuaTh ONacHbIe U OE30MacCHbIC BEILECTBA;
* OCO3HABATh €IMHCTBO U LIEJIOCTHOCTh OKPY>KAIOIIET0 MUPA, BO3MOXKHOCTH €T0 [T03HABAEMOCTH M 00BSICHUMOCTH Ha OCHOBE JJOCTHI)KEHUI HayKH;
* [IOCTETIEHHO BBICTPAauBaTh COOCTBEHHOE 1IEJI0CTHOE MUPOBO33PEHUE: OCO3HABATh MOTPEOHOCTh M TOTOBHOCTh K CAMO0O0OpPa30BaHHIO, B TOM YUCIIE U B
paMKax caMOCTOSITEIBHON JIEATEIbHOCTH BHE IIKOJIBL;
* OLICHUBATH )KU3HEHHBIEC CUTYALlMU C TOYKH 3pEeHUsI 6€30I1aCHOro 00pa3a )KU3HU U COXPAHEHUS 370POBbBS;
* OLIEHUBATb YKOJOTMYECKUI PUCK B3aMMOOTHOLICHHH Y€JI0BEKA U IPUPOJIBL;
* (hopMUPOBATH IKOJOTMYECKOE MBIIIIIEHUE: YMEHUE OLEHUBATh CBOIO JIEATEIBHOCTD U MOCTYIKU JPYTUX JIIOJAEH C TOUKU 3PEHUSI COXPaHEHUS
OKpY>KaloIlIel cpebl - TapaHTa KU3HU U Oaronoiayyus Joiei Ha 3emiie.
Pabouast mporpamma 1ocTpoeHa Ha OCHOBE KOHIEHTPHUYECKOr'O MOAXO0A. DTO JAOCTUIAETCs MYTEeM BBIYJICHEHUS AUJAKTUUYECKOW €IMHHULBI -
XUMHUYECKOT0 3JIEMEHTA - U JalbHEHUIIEM YCIOKHEHUU U PACIIMPEHUH €€: 3/1e€Ch TAKOBBIMM BBICTYIAIOT ()OPMBI CYLIECTBOBAHMSI (CBOOOHBIE ATOMBI,
IIPOCTBIE U CJIO’KHBIE BEILIECTBA).



YYEBHO-TEMATHYECKHWH IJTAH

Ne Tema Koaun4vecTBo yacoB
Teopernueckux | [Ipakrtuyeckux Bceero
1 [[epBOHAYAIbHBIE XUMUYECKHUE TTOHSATHUS. 12 9 21
2 Kucnopon. I' openue. 3 2 5)
3 Bomopo. 2 1 3
4 Bona. PacTBopsl. 4 4 8
5 KonmyecTBeHHBIC OTHOIIICHHUS B XUMHUH 2 3 5
6 Baxueiiimme KJIacChI HEOPTaHUYECKUX 7 5 12
COCITMHCHHIA
[lepronnueckuii 3aKOH U TMEPUOINUYECKAsT CHCTEMa 4 3 7
xruMu4yeckux sneMmeHToB JI.M. Meneneena.
Ctpoenue aroma.
3 CtpoeHue BemiecTBa. XUMUYECKask CBSI3b. 5 2 7
Hroro 39 29 68

COJAEP)KAHUE YYEBHOI'O IIPEJMETA

Pa3nes 1. OcHOBHBIC MOHATHS XMMHHU (YPOBEHb ATOMHO - MOJICKYJISIPHBIX NPeACTABICHMIT)

Tema 1. «Ilepeonauanvuvie xumuueckue nonamusny (21 uwac)

[Ipeamer xuMun. X¥MHS Kak 4acTh €CTECTBO3HAHMS. BemecTBa n ux cBoicTBa. Yncrhle BeniecTsa U cMecu. MeTo/ bl I03HaHUS B XUMUU:
HabroieHue, sKcnepuMenT. [Ipuemsl 6e3onacHo paboThl ¢ 000pyaoBaHuEM U BemecTBaMUu. CTpoeHHE TTaMeHH.

Uuctele BemecTBa 1 cMecu. CriocoObl OUMCTKY BEUIECTB: OTCTauBaHue, (PUIBTPOBAHUE, BhIIAPUBAHKE, KPUCTAILIN 3a1IHsl, TUCTUILISLIIMS.
PusnyecKkre U XUMAYECKHE ABJICHUS. XUMUYECKUE peakuny. [Ipu3Haky XMMUYECKHUX PEAKIUN U yCI0BUS BOSHUKHOBEHHUS U TEYEHUS XUMUYECKUX
peaKkuuu.

ATOMBI, MOJIEKYJIbI U MOHBI. BeliecTBa MONEKYISIPHOTO U HEMOJIEKYIISIpPHOT O cTpoeHus. Kpucraminueckue u amopdHbie BEIIECTBA.
Kpucramnueckue pemerk: MOHHAs1, aTOMHasl U MOJIEKyJIsspHasd. IIpocTsie U CiiokHBIe BelecTBa. XUMUYECKUN 2J1EMEHT. MeTalibl 1 HEMETaJUIb.

ATomHas CIUHUIIa MAaCCBI. OTHOocuTenbHAsA aTOMHas Macca. SI3pIK XUMHUM. 3HaKM XHMHUYECKHX 3JIEMEHTOB. 3aKOH IIOCTOSHCTBA COCTaBa BCIICCTBA.



Xumuaeckue ¢opmynbl. OTHOCHUTENBHAS MOJEKYJIsSIpHas Macca. KauyecTBEHHBIH W KOJTWYECTBEHHBIN COCTaB BEIIECTBA. BHIUMCICHUS M0 XUMHYECKUM
dbopmynam. MaccoBasi 10JIsI XHMHUYECKOT'0 JIEMEHTA B CIIOKHOM BEIIECTBE.

BanenTHocTh xumuueckux sieMeHTOB. OrmpeneneHrue BaJIGHTHOCTH SJEMEHTOB Mo Qopmynam OuHapHbIX coeauHeHuil. CocTaBieHue
XUMUYECKUX (OpMYysT OMHAPHBIX COSAMHEHUHN TTO BAJICHTHOCTH.

ATOMHO - MOJIEKYJISIpHOE y4eHUE. 3aKOH COXpaHEeHus1 Macchl BewecTB. JKu3nb u aestenbHocTh M.B. JlIomoHocoBa. XuMuueckue ypaBHEHUSI.
Tunbl XUMUYECKUX PEaKIIHil.

[Ipaktuueckass pabora Nel. IlpaBunma TexHUKM Oe30macHOCTH TpH paboTe B XUMHUYECKOM KaOwHeTe. O3HAKOMIICHHE C JTaOOpaTOPHBIM
obopynoBanuem. CTpOCHHE IIJITAMCHH.

[IpakTuueckas pabota Ne 2. OuncTka 3arps3HEHHON TOBAPEHHOM COMH.

Hemonctpanuu. JlaboparopHoe o0OpymoBaHWE W TNpUEMbl Oe3omacHOW padoThl ¢ HUM. CrocoObl OYMCTKH BEIIECTB: KPHUCTAILIU3AIINS,
micThiusinys, xpomarorpadus. Harpesanue caxapa. Harpesanue mapadguna. 'openue nmapaduna. BzanmopaelictTBue pacTBOpoB: KapOOHATa HATpUS U
COJISTHOM KUCIIOTHI, cynb(ara Meu U TUIPOKCHIa HaTpHsl. B3anmozeiicTBre CBEXXeOCaK IEHHOT0 THIPOKCH 1A METH C PACTBOPOM TITIOKO3BI MPU 0 OBIYHBIX
YCIIOBHSIX U TIPH HArPEBaHUHU.

[IpuMepsl MPOCTHIX M CIOKHBIX BEIIECTB B Pa3HBIX arperaTHbIX cocTostHUsX. [IlapocTepikHeBble MOIENN MOJIEKYJI METaHa, aMMHaKa, BOIbI,
XJIOpOBOZIOpO/Ia, okcuaa yriaepona (4). Moaenu KpHCTaUIMYECKUX pemeToK. OTMbIThl, MOATBEP)KIAIONINE 3aKOH COXPAHEHUS MAacChl BEIIECTB.
XUMHYECKHE COSTUHEHUS KOTUYECTBOM BEIIECTBA | MOJIb.

JlabopaTtopHbie OIBITEL. PaccMoTpeHme BEIeCcTB ¢ pa3IndHbIME (PU3MUECKUMU CBOCTBaMHU. Pa3nenenue cmecu ¢ moMoIbio Marauta. [Ipumepst
(bU3MYECKUX U XMMHYECKUX SIBJICHUN. Peakiiuu, WITFOCTPUPYIOLIUE OCHOBHBIE MPU3HAKH XapaKTePHBIX peakiuu. O3HaKOMIIEHHE ¢ 00pa3aMy MPOCTHIX
BELIECTB (METAJLJIbl U HEMETAJUIbI) U CII0XKHBIX BEIIECTB, MUHEPAJIOB U TOPHBIX MOPOI.

PacuerHpie 3amaun. BerauciieHne OTHOCUTENIBHON MOJICKYJISIPHOM Macchl BemiecTBa Mo (opmysie. BeraucieHrne MaccoBOW JOJNM SJIEMEHTA B
XUMHYECKOM COCMHEHHH. YCTaHOBIEHHE MpOCTelIeil ¢GopMysbl BellecTBa MO MAacCOBBIM JOJSM SJIEMEHTOB. BBIUUCIEHHS MO XUMHUYECKUM
YPaBHEHUSIM MacCChl WM KOJIMYECTBA BELIECTBA IO U3BECTHOM Macce WM KOJUYECTBY OAHOTO U3 BCTYNAOIINX B PEAKIUIO UM MTOITYYarOIIUXCS BEIIECTB.

Tema 2. «Kucnopoo. I'openue» (5 uacos)

Kucnopon. Haxoxnenue B mpupose. [lonyueHue kuciopoga B 1a00opaTOpUM M MPOMBIIUIEHHOCTH. DHU3NYecKre U XUMHYECKHUE CBOICTBA
kucinopona. ['openne. Okcupasl. [Ipumenenne kucinopona. Kpyrosopor kuciopona B npupozae. O30H, auiorponus kuciaopoja. Bo3ayx u ero cocras.
3ammra aTMocepHOro Bo3ayxa OT 3arpsi3HEHU.

[IpakTuueckas pabota Ne3 [TomydyeHue u cBOMCTBa KHUCIOPO/A.

Hemonctpanun. ®usnueckue cBoicTBa kucioposa. [lomyuenne u coOmpaHue KHCIOPOJa METOJOM BBITECHEHHUS BO3AyXa W BOJBI. Y CIOBHS
BO3HHKHOBEHUS U MPEKparieHus roperus. OnpeneneHrue cocTaBa BO3ayxa.

JIabopaTtopHbie onbIThl. O3HaKOMIIEHHE ¢ 00pa3aMu OKCHJIOB.

Tema 3. «Booopoo» (3 uaca)



Bonopon. Haxoxnenune B mpupone. I[lomydenue Bomoponma B jmabopaTOpMyd W MPOMBIIUICHHOCTH. DU3MYECKHE M XMMHYECKHE CBOWMCTBA
Bozopoaa. Bogopon - BocctaHoBHUTENs. Mephl 6€30MacHOCTH MpHU padoTe ¢ BoaopoaoM. [IpuMenenue Boopoaa.

[TpakTuueckas pabota Ned. [TonydyeHue Bogopoaa U U3y4eHHUE €ro CBOMCTB.

Hemonctpanuu. [lonyuenue Bogopoaa B anmapate Kuma, mpoBepka Bogopoaa Ha YUCTOTY, TOPEHHUE BOIOPOa, COOMpaHue BOJOPOAA METOIOM
BBITECHEHUS BO3/1yXa U BOJIBI.

JlaGopaTopHbIe onbIThL. B3anMoeiicTBre Bogopoaa ¢ okcuaom meau (11).

Tema 4. «Booa. Pacmeopwr» (8 uacos)

Boma. Metozs onpeiesieHus: cocTaBa BOABI - aHAIU3 U cuHTe3. Du3ndeckue CBOCTBa BOABL. Boa B pupo/ie U CriocoObI €€ OUHCTKH. Adpanus
BOAbl. XHMMHUYECKHE cBoWcTBa BOAbl. [Ipumenenue Boabl. Boga - pactBopurens. PacTBopuMoCTh BemiecTB B Boje. MaccoBasi 10y pacTBOPEHHOIO
BEILIECTBA.

Hemonctpauuu. Ananu3s Boasl. CuHTe3 Bonbl. B3aumoseicTBre BObI ¢ HATPUEM: KAIbIIUEM, MarHUEM, OKCHJIOM KaJIbIKs, OKCUIOM YTiiepoa

(4), okcugom Qocdopa (5) U UCTIBITAHKUE TTONTYYCHHBIX PACTBOPOB MHAMKATOpPAMH. 3HAKOMCTBO ¢ 00pasliaMd OKCHIOB, KHUCIOT, OCHOBAaHUU U COJEH.
Heitrpanm3zanus ménoun KUCI0TOW B IPUCYTCTBUHM UHIAUKATOPA.

Pacuérnbie 3anaun. HaxoxaeHue MacCoOBOM 40U pacTBOPEHHOTIO BEIIECTBA B pacTBOPE. Brluncienne Maccsl pacTBOPEHHOIO BEIIECTBA U BOJIBI
JUIsl IPUTOTOBJIEHUSI PACTBOPA ONPEACIEHHON KOHLEHTPAIUU.

Tema 5. «Konuuecmeennvie omuoutenusn 6 xumuuy (5 uacoes)

KonnuectBennsie otHomeHuss B xumuu. KommnuectBo BemectBa. Monbk. MomnspHas macca. 3akoH ABorajipo. MonsipHblii 00beM Ta30B.
OTHocHUTENbHAS I0THOCTH Ta30B. OOBEMHBIE OTHOIICHUS T'a30B MPU XUMUYECKUX PEAKITUIX.

Pacuernbie 3a1aun. OOBEMHbBIE OTHOILICHUS I'a30B IPU XUMUYECKUX PEAKIUAX.

Tema 6. «Baxcueiimue Knaccol Heopeanudeckux coeounenuin» (12 yacos)

Baxkneiiimme kiaccel HeopraHM4ecknx coenuHeHuid. OKcumbl: cocTaB, Kiaccudukaius. OCHOBHBIE M KUCIOTHBIE OKCHIbl. HomeHkiarypa
okcuaoB. dusnyeckrne U XMUMUYECKUE CBOMCTBA, OJIyYEHUE U IPUMEHEHUE OKCUIOB.

I'mapoxcunel. Knaccudukanus runpokcuaoB. OcroBanus. Coctas. Illenoun u HepacTBopuMbie ocHoBaHUs. Homenknatypa. ®Ousndeckue u
XUMHYECKHE CBOMCTBAa OCHOBaHUM. Peakuusa Helitpanu3anuu. [lonydeHrue u npuMeHeHne oCHOBaHUH. AM(OTEpHBbIE OKCUIBI U THUIPOKCHU/IBL.

Kucnotel. Cocras. Knaccudukanus. Homenknarypa. @uznueckne 1 XUMAYECKUE CBOWCTBA KUCIIOT. BBITECHUTEIBHBIN sl METAILIOB.

Comu. CocraB. Knaccudukarus. Homenkinarypa. @usndeckue cBoicTBa coieil. PactBopuMocTs coselt B Boge. XUMHUYECKHUE CBOIMCTBA CONEH.
CniocoOsl mony4yenus comneit. [Ipumenenue conei.

['eneTnueckas CBA3b MEXAY OCHOBHBIMM KJ1aCCaMU HEOPraHUYECKUX COCTUHEHUM.

[TpakTudeckas pabora NeS «PenieHne sKCriepuMEHTAIBHBIX 3371a49 110 TeMe «OCHOBHBIC KIIACChI HEOPTAaHMYECKUX COCIMHCHHIN.

Hemonctpanuu. O6pasibl OKCUI0B, KHCIOT, OCHOBAHUM U coneil. HelTpanu3aius menoyn KUciIoTol B IPUCYTCTBUU MHAUKATOPA.

JlaGopaTopHbIe ONbITEL. OMBITHI, TOATBEPKIAIOIINE XUMUUECKHE CBOMCTBA OKCUIOB, KUCIIOT, OCHOBAaHUH U COJICH.



Pa3nen 2. [lepuoanyecknii 3aKoH M nepuoanyecKasi cucreMa xumuieckux 3j1emenToB /.M. Menaeseesa. CTpoeHue atoma.

Tema 7. «Ilepuoouueckuii 3aKon u nepuoouueckasn cucmema xumuueckux ynemenmos /.M. Menoeneeea. Cmpoenue amomay (7 uacos)

[TepBble MONBITKH KIACCU(PUKAIIUN XUMUYECKHX 3JIeMeHTOB. [[oHATHE O Tpynmax CXOMHBIX JIEMEHTOB. EcTecTBEHHBIE ceMelCTBa MIETOYHBIX
METAJJIOB M rajmoreHoB. biaroponnsie rasel. [lepumonnueckuii 3axkoH [[.M. MenneneeBa. Ilepuonnueckasi cucTemMa Kak €CTECTBEHHO - HAy4dyHOE
KJaccu(UKaMs XUMHUYECKUX »dJeMeHToB. TabmuuHas Qopma mnpencTaBieHUs KiIacCU(PUKAIMU XUMHUYECKHX 3JeMeHTOB. CTpyKTypa TaOIHUIIBI
«[lepnoanueckas cucrema xumudeckux anemenToB J[.M. MenneneeBay (kopotkast ¢opma): A- u b- rpynmsl, neproabl. PU3NYecKuii CMbICIT TOPSIKOBOTO
3JIEMEHTa, HOMEpa Nepruoa, HoMepa IPYyMIbI (s 3JIEMEHTOB A-TPYII).

CtpoeHue aToMa: Aapo U 3JIeKTpoHHast 00onouka. CocTaB aTOMHBIX SiA€p: IPOTOHBI U HEUTPOHBI. M30TOMBI. 3apsi aTOMHOTO sI/Ipa, MacCOBOE
YHCII0, OTHOCUTENbHAsl aToMHas Macca. CoBpeMeHHast (hOpMYIIMPOBKA MOHATUSL «XUMUYECKUN DIIEMEHT.

DnexTpoHHas 000JI0YKa aToMa: MOHATHE 00 SHEPIeTUYECKOM YPOBHE (JIEKTPOHHOM CJIO€), €r0 EMKOCTH. 3allOIHEHHE 3JIEKTPOHHBIX CIIOEB Y
aTOMOB JIEMEHTOB TIEPBOT0 - TPEThero nepuooB. CoBpeMeHHast (OpMyYITHPOBKA MEPUOANIECKOTO 3aKOHA.

3HaueHue nepuoanydeckoro 3akona. Hayunsle noctmxenus [[.M. MenzaeneeBa: ucnpaBiieHHE OTHOCUTENbHBIX aTOMHBIX MAacc, IpeaCKa3aHue
CYIIIECTBOBAHMSI HEOTKPBITHIX 3JIEMEHTOB, IEPECTAHOBKN XMMHUECKUX JIEMEHTOB B iepuoaudeckoii cucreme. XKuzub u nestensHocts .. Menzaeneesa.

[Tpaktuyeckas pabora Ne6 «/3yueHne KHCIOTHO-OCHOBHBIX CBOMCTB THIPOKCUIOB, 00Opa30BaHHBIX XUMUYECKUMH 3JIEMEHTaMH 3 Mepuoa.

HemoHcTpanuu. Pu3nyeckue CBOWCTBA IMIETOYHBIX METalIoB. B3amMmoneicTBue OKCHIOB HaTpus, MarHus, Qocdopa, cepbl ¢ BOJOH,
WCCIIETOBAHNE CBOMCTB IMOJIYYEHHBIX MPOAYKTOB. B3amMojelcTBue HaTpus M Kajius ¢ BOJoMl. PU3MYECKHe CBOMCTBA TrajioreHoB. BzamMmopelctBue
AIIOMHMHMS C XJIOPOM, OPOMOM U HOZIOM.

JIaGopatopHbie OIBITEL. BeITecHeHHE ranoreHamMmu Ipyr Apyra U3 pacTBOpoB coiieil. B3anmoneiicTBue ruipoKkcua IMHKa ¢ paCTBOPAMU KUCIIOT
U IIEJIOYEH.

Pa3nen 3. CtpoeHue BeuiecTBa.
Tema 8. «Cmpoenue sewyecmea. Xumuueckas cea3v» (7 4acos)

DIIEKTPOOTPULATENBHOCTh XMMUYECKUX 371€MEHTOB. OCHOBHBIE BUbl XUMUUYECKOW CBSI3U: KOBAJICHTHAs HEMOJSPHAs, KOBAJICHTHAs NOJIAPHAs,

MOHHas. BaJ€HTHOCTH 371EMEHTOB B CBETE 3JIEKTPOHHOM Teopuu. CreneHs okuciaeHus. [IpaBuia onpeaeseHns CTeNeHeN OKUCIEHHSI 3JIEMEHTOB .
JemoHcTpanuuu. Mojenn KpuCTaIMUECKUX PEeLIeTOK KOBAJICHTHBIX M MOHHBIX coeauHeHuil. ConocraBieHne (pu3uKO-XUMUYECKUX CBOMCTB

COEIMHEHUI C KOBAJICHTHBIMU U MOHHBIMH CBSI3SIMMU.

MeToanueckoe odecrieueHue
1. O.C.T'abpuensn, A.B. AmykoBa. Xumus. 8-9 knaccel. Meroaumueckoe mocoobue, - M., JIpoda, 2016.

no

O.C. I'abpuensn, H.I1. BockoboitHnkoBa. XuMus B TeCTax, 3a/1a4ax, yupaxHeHusx. 8-9 kmaccel. - M., [Ipoda, 2016.
3. 0O.C.Ta6puensn, T.H. [Tonkosa, I'.A. CuBkoBa u 1p. «Bona B Hamel xu3Hu». JlonomHuTenbHble MaTepuaisl k yueOnukam O.C. 'abpuensina.
Meronuueckoe ocodue. - M., [Ipoda, 2015.



4. Xwumwus. 8 kiacc. MynbTUMEIMHHOE TIPHIIOKECHUE.
MartepuajJibHO-TeXHHYECKOE 0O0ecneyeHue:

HaTypaJlbHble OOBEKTHI;

XMMHYECKHE PEaKTHBBI U MaTepPHAIbI;

XMUMHUYECKas TJabopaTopHas Mmocy/a, anmaparsl 1 IpuOopsl;
MOJIETH XUMHUYECKUX COEIMHEHHIA;

yueOHbIe TOCOOMS Ha TEYaTHOM OCHOBE;
MIPOTUBOMOXKAPHBI HHBEHTAPb.

JIOKYMEHT MOZAMNVUCAH S/IEKTPOHHOM MOAMMUCHIO

roCyAAPCTBEHHOE BHODKETHOE OBLLLEOEPA3OBATE/IbHOE
YYPEXXAEHMUE JIULIEUN N2 445 KYPOPTHOIO PAMOHA CAHKT-NMETEPBYPIA,
Apxunosa MaprapuTa BanepbesHa, inpektop
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