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HOACHUTEJIBHAA 3AIINCKA

Pabouas mporpamma yueOHOTo Kypca o XUMUH JUIst § Kilacca pa3paboTaHa B COOTBETCTBUH C JJOKYMEHTAMHU:
-OenepanbHbiii 3akoH 0T 29.12.2012 Ne 273-D3 «O6 ob6pazoBanuu B Poccuiickoit @enepanum» (B ISHCTBYIOIICH pEIaKIIHHN);
-npuka3 MuHucTepcTBa oOpasoBanus U Hayku Poccuiickoit @epepannu ot 17.05.2012 Ne 413 «O0 yTBepK/I€HUH U BBEJCHUU B JICHCTBHE
(benepanbHOro rocy1apcTBEHHOI0 00pa30BaTENIbHOTO CTaHJapTa CPEeIHEr0 00IIero 0opa3oBaHus» (B ACHCTBYIONIEH peJaKLnn);
-CaHUTapHO-dHAeMHONOrnYeckue npasmia U HopMaTussl CanlluH 2.4.2.2821-10 «CanuTapHO-31HIEMHOIOTHYECKHE TPEOOBAHUS K YCIOBUSIM H
opranuzanuu o0y4deHus B 0011e00pa3zoBaTebHbIX YUPEKICHUIX)», YTBEPKICHHbIE TOCTAHOBICHUEM [ TaBHOrO rocyJapCTBEHHOTO CAHUTAPHOIO Bpaya
Poccuiickoit ®eneparuu ot 29.12.2010 Ne 189 (B nelicTByromieit peakium);
-npuka3 MunuctepcTBa o0pazoBanus U Hayku Poccutickoit @enepamuu ot 30.08.2013 Ne 1015 «O06 yTBepKACHUH MOPSIKA OPTaHU3AIUN U
OCYILECTBICHHS 00Pa30BATEIBbHOM NESATEILHOCTH IO OCHOBHBIM 00111€00pa30BaTeIbHBIM IIPOrpaMMaM — 00pa3oBaTeIbHBIM POrpaMMaM Ha4allbHOTO
00111ero, OCHOBHOTO OOIIIETO M CPETHEro 001Iero oopa3oBaHus» (B AEHCTBYIONIEH PEIaKIUN);
-npuka3 Ne 345 ot 28 nexabpst 2018 r. «O penepanbHOM nepeyHe y4eOHUKOB, PEKOMEHIyEMbIX K HCII0JIb30BAHUIO NPU peaTn3alii UMEIOIINX
roCy/IapCTBEHHYIO aKKpeIUTaIuio 00pa3oBaTeNbHBIX IPOrpaMM HavyajabHOTO 0OIEro, OCHOBHOTO 00IEro, CpeaHero oomero oopa3oBaHusy ;
-Yuebnsiit Tuian MBOY COILI Ne8 na 2020-2021 yueOHbI# TOI.

Ha ocHoBe OI'OC BTOpPOro MOKOJICHUS, IPUMEPHOM MTPOrpaMMbl OCHOBHOTO 00I[ero 00pa3oBaHus 1Mo XUMHUM (0a30BbIi YPOBEHB) M aBTOPCKOM
nporpammel O.C. INabpuensana (I'abpuensa O.C. nporpamma kypca xumun s 8-11 kimaccoB obiieoOpazoBatenbHbIX yupesxkaenuit M: poda,2010r).

[Iporpamma paccumrtana Ha 68 yacoB (2 vaca B Henmento). [laHHas mporpaMma KOHKPETU3UPYET COAEpKaHUe CTaHaapTa, Aa€T pacrpeneicHue
y4eOHBIX YacoB IO pasfenaM Kypca, MOCIeI0BaTeIbHOCTh M3YyUEHHUSI TEM U Pa3/ieJioB ¢ YYETOM MEXKIPEAMETHBIX U MPEIMETHBIX CBS3€H, JOTUKU
y4eOHOTO Ipo1ecca, BO3PACTHBIX 0COOCHHOCTEH yJaIuxcsl.

XuMUs, KaKk OJJHa U3 OCHOBOIIOJIAraloOIMX 00JIaCTe! eCTeCTBO3HAHUS, SBJISETCS HEOThEMIIEMON YacTbio 00pa30BaHUs MIKOJIBHUKOB. Kaxkabrit
YeJIOBEK KMBET B MHPE BEIIECTB, TIOITOMY OH JIOJDKEH MMETh OCHOBBI (DyHJIAMEHTAIBHBIX 3HAHUN 10 XUMHUH (XMMHYECKasi CHMBOJIMKA, XUMHUYECKHU €
NOHATHUS, (AKThl, OCHOBHBIE 3aKOHBI M TEOPHUH), MO3BOJSAIOIIME BbIPAOOTATh NMPEACTABIEHUS O COCTaBE BEIECTB, UX CTPOEHUH, MPEBPAIICHUSX,
MPAKTUYECKOM HCIOJIB30BAHNH, a TaKXKe 00 OIMACHOCTH, KOTOPYIO OHM MOTYT IpPEICTaBIAThH. M3yuas XuMuio, ydammecs y3HAIOT O MaTepHaTbHOM
€/IMHCTBE BCEX BEIIECTB OKPY’KAIOLIET0 MUPA, 0OYCIOBIEHHOCTH CBOMCTB BELIECTB UX COCTABOM M CTPOEHHEM, MTO3HABAEMOCTH U MPEICKa3yeMOCTH
XMUMHAYECKHX sIBJICHUU. V3ydeHne CBOWCTB BEMIECTB U MX MPEBPAIICHUH CIIOCOOCTBYET Pa3BUTHIO JOTMUYECKOTO MBINUICHHUS, a TpaKTH4YecKas padboTa ¢
BelleCTBaMH (J1a0OpaTOpPHBIE OMBITHI) — TPYAOIIOOHIO, aKKypaTHOCTU U coOpaHHOCTU. Ha mpuMepe XMMHMM ydaluecs MOJIydaroT MpPECTaBICHUS O
METO/axX IMO3HAHUS, XapaKTePHBIX IS €CTECTBEHHBIX HAYK (IKCTIEPUMEHTAIBHOM U TEOPETUIECKOM).

Pabouas nporpamma yuyeOHOTo Kypca XMMMHU JUIsl 8 Kilacca cOCTaBjieHa Ha ocHoBe [IpumepHOli mporpaMMbl OCHOBHOTO OOIIEro oOopa3zoBaHus
1o XuMHHU (0a30BbI YpOBEHb) M IPOrpaMMBbl Kypca XUMUU JUIsl yyamuxcs 8 KiiaccoB oOuieo0pa3oBarenbHbIX yupexaeHuit apropa O. C. ['abpuensna
(2010 roma).
[Tporpamma paccuntana Ha 68 4acoB (2 yaca B HEZIEIIO), B TOM YHCJIE Ha KOHTPOJIbHBIE padOThI- 4 yaca, MpaKkTUYECKUe padOThl —7 YacoB.
Copneprkanue mporpaMMbl HalIpaBJIeHO Ha OCBOSHHE yYaIlMMUCS 3HAHWH, YMEHHI U HABBIKOB Ha 0230BOM ypOBHE.
e n3ydeHuss XUMHUH B 8 Kitacce:
* OCBOEHHE BaKHEHMIINX 3HAHUH 00 OCHOBHBIX MOHATHUAX U 3aKOHAX XMMUHU, XUMHUYECKOI CUMBOIIHUKE;



* OBJIQJICHHE YMEHHUSIMHU HaOJI0/1aTh XUMHUYECKHE SIBJICHUS, MPOBOJUTh XUMHUECKUN SKCIIEPUMEHT, MPOU3BOJUTH PacueThl HA OCHOBE XMMHUYECKHUX
(dbopMyI1 BeliecTB M YpaBHEHUH XUMHUECKUX PEaKLUi;
* pa3BUTHE TI03HABATEIILHBIX WHTEPECOB U MHTEIICKTYAIbHBIX CHOCOOHOCTEH B Tpolecce NPOBEACHUS XHMHUYECKOTO JSKCIEPUMEHTA,
CaMOCTOSITENILHOTO TPUOOPETEHNUS 3HAHUN B COOTBETCTBHH C BOSHUKAIOIIUMH KHU3HEHHBIMHA OTPEOHOCTSIMH;
* BOCHHTaHHUE OTHOIICHHUS K XUMHUH KaK K OTHOMY U3 YHIaMEHTAIbHBIX KOMIOHEHTOB €CTECTBO3HAHUS M AJIEMEHTY O0IEYeTI0BEYECKON KYJIbTYPHI;
* MpUMEHEHHUE IOJTYYCHHBIX 3HAHUW M yMEHUIl JUisi 0€30IacHOr0 HMCIOJIb30BAaHUS BEIECTB M MaTEpHalOB B OBITY, CEIbCKOM XO3SHCTBE M Ha
MIPOU3BOJICTBE, PELICHMs] MPAKTUYECKUX 33/7a4 B IMOBCEJIHEBHOM KHU3HU, MPEAYNPEKICHUS SBICHUI, HAHOCSAIIUX Bpell 3/J0pPOBbIO UEJIOBEKa U
OKpYXalolleu cpere.
3agaun:
1.ChopmupoBaTh 3HaHNE OCHOBHBIX TIOHATUH M 3aKOHOB XUMHUH,
2. BocnutbiBaTh 00111€4EIOBEUYECKYIO KYIbTYPY;
3. Yuutp HaOII01aTh, IPUMEHSTH ITOTYUYEHHbIC 3HAHUS HA IIPAKTUKE.
JINYHOCTHBIMM pe3yJIbTaTaAMHU U3yUYeHUS MpeaMeTa « XUMUs» B § Kilacce SBISIOTCS CIEAYIOIINe YMEHHUS:
® 0OCO3HABaTh €IUHCTBO M LEJIOCTHOCTh OKPY’KAIOLIEr0 MHUpPa, BO3MOYKHOCTH €r0 IO3HAaBAaEMOCTU U OOBSICHUMOCTH Ha OCHOBE JIOCTHKEHUU
HayKU;
® [IOCTENEHHO BBICTPaWBaTh COOCTBEHHOE ILIEIOCTHOE MHUPOBO33PEHHE: OCO3HABAaTh MOTPEOHOCTh M TOTOBHOCTh K CaM0O0OOpa3oBaHUIO, B TOM
YHCJIE U B PAMKaX CaMOCTOSITENIbHOM 1€ TEIIbHOCTH BHE LIKOJIBI;
® OLICHMBATH KU3HEHHbIC CUTYAIlMU C TOUKH 3pEHUs 0€30MacHOro o0pas3a KU3HU U COXPAHEHUS 3/10POBBS;
® OLICHMBAThH HKOJIOTUYECKUN PUCK B3aUMOOTHOILICHUH YelIoBeKa U MPUPOJIBI.

¢ GOpMHUPOBATH 3KOJOTUYECKOE MBIIIJICHHE: YMEHHE OLEHUBATh CBOIO JESATENIHOCTh U MOCTYIKHU JAPYTUX JIOJEH ¢ TOUKU 3pEHUS] COXpaHEHUS
OKpY’KaloIIel Cpeibl - rapaHTa )KU3HU U OJ1aronoyyus Jojei Ha 3emie.

MeTtanpeaMeTHbIMH pe3yJIbTaTaMU U3y4YEHHUS Kypca «XUMHUsD ABIsETCS] OPMUPOBAHUE YHUBEPCAIBbHBIX yueOHBIX AelicTBuil (VY ]).

Pecynamusnvie YV/I.
® CaMOCTOSITEIIbHO OOHAPYKUBATh U (OPMYIMPOBATH YUEOHYIO TPOOIEMY, ONPEACATh LIeb YUeOHOH NesTeTbHOCTH;
® BBIJIBUTaTh BEPCUH PEIICHUs IPOOIeMbl, OCO3HABAaTh KOHEUHBIN PE3ysbTaT, BHIOUPATh U3 NMPEITI0KEHHBIX U UCKaTh CAMOCTOATENBHO CpEACTBa
JIOCTUKEHUS 11EJIH;
® COCTaBJIATh (MHAUBUIYAIbHO WM B TPYIIE) [JIaH PEIIeHUs TPOOIEMBbI;
e paboTas 1o MJIaHy, CBEPSITh CBOU JAECUCTBHUS C IEJIBIO U, TPU HEOOXOIUMOCTH, UCTIPABIATH OLIMOKH CAaMOCTOSTENbHO;
® B IMAJIOTE C YYUTEJIEM COBEPILIEHCTBOBATH CAMOCTOSITEILHO BHIPAOOTAHHbBIE KPUTEPUU OLIEHKH.

Tloznasamenvruvie YYVJ/I:

® aHAJIM3UPOBATh, CPAaBHUBATh, KJIacCU(ULIUPOBATH U 00001IaTh (PAKTHI U SIBICHUS. BBIIBIATH MIPUUYMHBI U CIEACTBUS MPOCTHIX SBICHUM.
® OCYIIECTBIIATH CPaBHEHUE, Ki1acCU(UKAINIO, CAMOCTOATEIHHO BHIOMpAsi OCHOBAHUS M KPUTEPHH ISl YKa3aHHBIX JIOTHYECKUX ONepalnii;
® CTPOMTH JIOTHYECKOE PACCYKIECHUE, BKIIYAIOIIEE YCTAHOBICHUE IPUYNHHO-CIICICTBEHHBIX CBA3CH.



® CO3aBaThb CXCMATHUYCCKUC MOJCIIN C BBIACICHUCM CYIICCTBCHHBIX XapPAKTCPUCTUK 06’b€KTa.

® COCTaBIISITh T€3UCHI, PA3ITUYHBIC BUBI INIAHOB (TIPOCTHIX, CIIOKHBIX H T.I1.).

e IpeoOpa30oBbIBaTh HHPOPMAITUIO W3 OJTHOTO BHJIA B IPYToM (TaOIHITy B TEKCT | TIp.).

® YMETh OIPEICNIATh BO3MOXHbBIE MCTOYHUKUA HEOOXOIMMBIX CBEICHHH, MPOWU3BOAMTH MOMCK HH(MOpMAIMH, aHAIU3UPOBATh M OIEHHUBATH €&
JIOCTOBEPHOCTb.

Kommynuxamuenvie YVJI:

CaMOCTOSITEeThHO OpPTaHW30BBIBATh YU€OHOE B3aMMOJACHCTBHE B TpyIme (OMpeAensTh OOIIUe e, PaclpeaesTh POJU, JOTOBAPUBATHCS IPYT C
JIPYTOM H T.1I.).

IIpenmeTHBIMHU pe3yJIbTaTAMHU U3YUYEHUS NIPEAMETA SBISIOTCS CIEIYIOIINE YMEHMUS:
® OCO3HAHME POJIU BEILECTB:
- OIIPEIENSATh POJIb PA3JIMYHBIX BEILECTB B IPUPOJIE U TEXHUKE;
- 00BSACHATDH POJIb BEIIECTB B UX KPYTOBOPOTE.
® PacCMOTPEHHE XMMHUYECKHUX IIPOLECCOB:
- IPUBOJIUTH IPUMEPBI XMMUUYECKUX MPOLIECCOB B IPUPOJIE;
- HaXOJUTh YEPThl, CBUAETEILCTBYIOIIKE 00 OOIIMX IPU3HAKAX XUMUYECKHUX IIPOLECCOB U UX Pa3IHUHUsX.
® LCII0JIb30BAHUE XMMHUYECKUX 3HAHUH B OBITY:
— 00BSACHATH 3HAYCHUE BEILECTB B KU3HU U XO34HUCTBE YelIOBEKa.
OOBSICHATH MUP C TOUKU 3PEHUS XUMUU:
— MEPEYUCIIATh OTINYUTEIbHBIE CBOMCTBA XMMUUYECKUX BEILIECTB;
— pa3nuyaTbh OCHOBHbIE XUMUYECKHUE MPOIIECCHI;
- OIIPEJENISATh OCHOBHBIE KJIACCHl HEOPTaHUYECKUX BELIECTB;
- IOHUMATh CMBICII XUMHUUYECKHUX TEPMUHOB.
® OBJIaJICHUE OCHOBAaMH METOJOB [T03HAHUS, XapaKTEPHBIX JJI1 €CTECTBEHHBIX HAYK:
- XapaKTepu30BaTh METO/Ibl XUMUYECKOM Hayku (HaOro/ieHue, CpaBHEHUE, SIKCIIEPUMEHT, U3MEPEHHE) U UX POJIb B TO3HAHUU MPUPO/IBI;
- IPOBOJUTH XUMUYECKUE ONBITHI U SKCIIEPUMEHTHI U OOBSICHATH UX PE3YJIbTaTHhI.
® yMEHHE OLICHUBATh MOBEJCHUE YEIOBEKA C TOUKU 3pEHUSI XUMUYECKOM 0€30IIaCHOCTH MO OTHOIIECHHUIO K YEJIOBEKY U IMPUPO/IE:
- UCTOJIb30BATh 3HAHUSI XMMHUU MPU COOIIOJICHUH MPABUJI UCTIOIb30BaHUS OBITOBBIX XMMUUYECKHX IPENapaToB;
— pa3nnyaTh onacHble U 0e30IacHbIE BEIIECTBA.

Pabouas mporpamMma MoCTpoeHa Ha OCHOBE KOHLEHTPHUYECKOTO IMOJAX0Ja. JTO JAOCTUraeTcs MyTeM BBIYJICHEHUS AUJAKTHYECKOW €IUHUIBI —
XUMHYECKOT0 3JIEMEHTA - U JajbHeHIleM YCIOKHEHUH U PacIIUPEHUH €e: 37eChb TAKOBBIMU BBICTYNAIOT (POPMBI CyIIECTBOBaHUS (CBOOOJHbBIE aTOMBI,
MIPOCTHIE M CIIOKHBIE BellecTBa). B mporpaMmMe yduThIBaeTCs peann3alius MEXIPEeIMETHBIX cBA3el ¢ KypcoMm ¢usuku (7 xmacc) u Ouonoruu (6-7
KJIacChl), IJI€ JaeTcsl 3HAKOMCTBO C CTPOEHHEM aTOMa, XMMHUECKON OpraHu3aluen KJIeTKU U MpolieccaMu 0OMeHa BELIECTB.

OcHoBHOM (hopMOIi OpraHu3zaly yueOHOro Mpolecca SBISIETCs KIACCHO-ypOUuHas cucTeMa. B kauecTBe JTOMONHUTENBHBIX (POpM OpraHu3aiuu
00pa30BaTeNbHOrO TMpOIEcCa MCIONb3YEeTCSd CHUCTeMa KOHCYJIBTAlMOHHOM TOJAEPKKH, WHAMBHUIYaIbHBIX 3aHITHHA, caMOCTOsITeNIbHas paldoTa
yyaluxcs ¢ UCI0JIb30BaHHMEM COBPEMEHHBIX MH()OPMAIIMOHHBIX TEXHOJIOTHH.



[Ipeobnanaronielt ¢opMol  KOHTPOJS BBICTYNAIOT TMHUCBMEHHBIA  (CAaMOCTOSITEIBHBIC M KOHTPOJBHBIE pPaOOThI) W YCTHBIH OIPOC
(cobecenoBanue).

3a oCHOBY paboueil mporpaMMbl B3sTa MporpamMma Kypca xumum s 8-11 kimaccoB oOmieoOpa3oBaTenbHbIX yupexaenuit (arop O.C. T'abpuensn),
pexoMeHnoBanHas JlemaprameHTOM 00pa3oBaTeNbHBIX HPOTpaMM M CTaHIApTOB oOmiero oOpa3zoBaHusi MuHuUcCTepcTBa oOpasoBanusi P®D, omyOnukoBaHHAs
nznarenbetBoM «JIpodax» B 2010 romy.
[Ipennaraemble MaTepuanbl pazpaboTaHbl HA OCHOBE aBTOpckoi mporpammbl O.C.I'abpuensina, coorBeTcTByomel deneparbHOMy KOMIOHEHTY | ocynapcTBEHHOTO
CTaHAapTa o0Iero o0pa3oBaHus U JOMyIICHHOH MuHucTepcTBOM oOpa3oBanus u Hayku Poccuiickoit @enepanmu (O.C.I'abpuensn [Iporpamma Kypca XuMuH AJIst
8-11 xiaccoB 0011e00pa30BaTEIbHBIX YUPSKIACHUN — 2-¢ U3aHue, epepaboTaHHoe U qononHenHoe — M.: Ipoda, 2010.).
ABTOPCKOI1 pOrpaMMe COOTBETCTBYET YIEOHUK: « XUMUS 8 Kacc»

Temamuueckoe nianuposanue no xumuu, 8 Kuacc,
(2 uaca 6 neoenro, écezo 68 uacoe)
YMK O.C. I'abpuensana.

Ne | HammeHoBaHHUE TEMBbI Bcero N3 anx
n/n 4acoB
IMpakTnyeckue padoTsI KonTpous YPOKH
HbIe
padoThI
1. | Tema 1.BBencuue 6 Nel,No2. ITpuémel obpatenus ¢ 1a00paTopHBIM 000PYIOBAHUEM U 4
HaOIIOICHNE 32 TOPSIIEH CBEUOi.
2. | Tema 2. 7 K.p. Nel 6
ATOMBI XUMHUYECKHX DJIEMEHTOB
3. | Tema 3. 5 5
[TpocThle BemecTBa
4, Tema 4. 16 Neo3. AHanu3 ITOYBEI U BOJBI. K.p. Ne2 13
CoenrHeHUs] XUMHUYECKUX Ne4. TTpuroroBrneHue pacTBopa caxapa C 3alaHHOW MaccoBOil fosei
JJIEMEHTOB pPacTBOPEHHOT'O BEIECTBA.
5. | Tema 5. 12 Ne5. ITpH3HAKM XUMHYECKUX PEAKIUIA. K.p. Ne3 10
V3MeHeHns1, pOUCXOISIIIE C
BEIIECTBAMH.




6. Tema 6. 22 Ne6.CpoiicTBa KHCIOT, OCHOBAHHI, OKCHJIOB U COJIEH. HUrtorosasn 19
PactBopenue. PactBophl. CBoiicTBa No7. Pemrenne skcriepuMEHTATBHBIX 3a7ad. K.p. Ne4
PacTBOPOB AJIEKTPOJIUTOB.
Hroro: 68 6 4 58

Tema 1. BBenenne B xummnio (6 1)

COJAEPKAHUE U3YYAEMOI'O KYPCA
8 KVIACC

XuMusg — HayKa O BEIIECTBAX, UX CBOMCTBAX U IMPEBPALICHHUAX.

ITousTHE O XUMHUYECKOM DJIEMCHTE U (I)opMax Cro CymeCTBOBaHUA: CBO6OI{HI)IX aToMax, MPOCThIX U CIIOKHBIX BCHICCTBA
HpeBpameHI/m BCIIIECTB. OTnnune XUMHYECKHAX peaKquI OoT (1)I/ISI/ILI€CKI/IX SBIeHUM. POTb XUMHH B )KM3HM YEJIOBEKA.

KpaTkue cBeaeHust U3 UCTOpUM BOSHUKHOBEHHUS W pa3BuTus xumuu. [lepuon anmxumuu. [lonstue o ¢punocodpckom kamue. Xumusa B XVI B.
Pa3zutue xumun Ha Pycu. Posib 0TeueCTBEHHBIX yUEHBIX B CTAaHOBJIEHHMHM XMMHUYeCKOil Hayku - pabotsl M. B. Jlomonocosa, A. M. bytiepoga, 1. U.

Menneneena.

XUMHUECKas CHUMBOJIMKA. 3HAKM XMMHUYECKMX OJJIEMEHTOB M INPOMCXOXJIEHHEe HX Ha3zBaHuil. Xumudeckue (opmynsl. HMHAEKCH H
ko3ppuureHTsl. OTHOCUTENbHBIE aTOMHAsI U MOJIEKYJIsIpHas Macchl. PacueT MaccoBoOi 101 XMMHUYECKOTO 3JIeMEeHTa 1o (hopMyJie BEIIEeCTBa.
[lepuognueckas cucreMa xumuueckux snemeHToB Jl. 1. MenneneeBa, ee cTpykTypa: Maible U OOJIbIINE NMEPUOJbI, TPYIIbl U MOATPYIIIEI

(FJ'IaBHaSI u HO60‘-IH8.$I). Hepnozu/lqecxaﬂ CHUCTCMA KaK CIIPABOYHOC rmocooue AJISL TIOJTYUCHU A CBEJICHUM 0 XMMHUYECKHUX DJIEMEHTaX.

Pacuérnblie 3agaun. 1. HaxoxaeHne OTHOCHTENbHON MOJIEKYJSIPHOM Macchl BeLIeCTBa IO €ro XWMuueckoil ¢opmysne. 2. Bwrumcienue

MacCOBOM J0JIM XMMHYECKOT0 3JIEMEHTA B BEILIECTBE 110 €ro (I)OpMYJ'Ie.

IIpakTnyeckas padora Ne 1

[TpaBuna TexHuKH 6€30MAaCHOCTH MpU padoTe B XUMHUYECKOM kabunerte. JlabopaTopHoe o0opyoBaHre U 0OpaIeHUe C HIM.

IIpakTnyeckas padora Ne 2
Hab6mronenue 3a ropsieii cBevoil.




IIpeaMeTHBIE Pe3YabTATHI 00YUeHHS

VYyanuiicst TOKEH ymems:

UCTIOJIb30BATh IPHU XAPAKTEPUCTUKE BEIICCTB MOHSATHSA: «aTOM», «MOJEKYJa», «XUMHYECKHH DJIEMEHT», «XUMUYECKUH 3HAK, WIN CHUMBOI,
«BEILIECTBOY», «IPOCTOE BEILECTBOY», «CIOXKHOE BEIIECTBO», «CBOICTBA BEIIECTBY, «XUMHYECKUE SIBICHUSD), «(DHU3MUECKUE SIBICHHSD,
«KOX(PPHUINEHTBI», KAHIIEKCBD), OTHOCUTEIIbHASI aTOMHAsI Maccay, «OTHOCUTEIIbHAS MOJICKYJISIPHAS MAcCay, «MaccoBast OIS SJIEMEHTay;

3HATh: MPEAMETHI U3yUEHHsI €CTECTBEHHOHAYYHBIX JUCLIUIUIMH, B TOM YHCIIE XUMHUM; XMMAYECKHE CUMBOJIBI, UX HAa3BaHUS U IPOU3HOILICHHE;
KJ1accu(UIIMPOBATh BEIIECTBA 110 COCTABY HA MPOCTHIE U CIOXKHBIE;

pa3nuyaTh: TeNa M BEUIECTBA; XUMUYECKUH 3JIEMEHT M ITPOCTOE BEIIECTBO;

OIUCHIBAaTh: (POPMBI CYIIECTBOBAHUS XUMHUECKUX DJIEMEHTOB (CBOOOIHBIC aTOMBI, MPOCTHIE BELIECTBA, CIOXKHBIE BEIECTBA); TAOIMYHYIO
dopmy Ileprommueckoit CHCTEMBl XMMHYECKHX DJIEMEHTOB; IOJIOKEHHE dnemeHTa B Tabimue J[. M. MenneneeBa, MCHONB3ysl MOHSTHUS
«TIEPUOMY», «TPYIIA», «TJaBHAs MOJATPYIINay, «11000YHas MOATPYIIIa»; CBONCTBA BEHIECTB (TBEPBIX, )KUAKHX, Fa3000pa3HbIX);

OOBSICHATh CYIIHOCTh XHMHUYECKUX SBICHHHA (C TOYKH 3PEHHUS AaTOMHO-MOJICKYJSPHOTO YYEHHs) M WX NPUHIHUIHAAIBHOE OTINYHE OT
(bU3NIECKUX SIBIICHUIA;

XapaKTepu30BaTh: OCHOBHBIE METOJIbI M3YYEHUSI €CTECTBEHHBIX TUCIHIUINH (HAOIIOIEHHE, YIKCIIEPUMEHT, MO/ICITMPOBAHNE); BEIIECTBO IO €T0
XMMHUYECKOH (hOpMysie COIJIaCHO IUIaHy: Ka4deCTBEHHBIM COCTaB, TUI BEIIECTBAa (IPOCTOE WIIM CIOXHOE), KOJIUYECTBEHHBIH COCTaB,
OTHOCHTENbHAsI MOJIEKYJISIpHAsE Macca, COOTHOIICHWE MacC 3JIEMEHTOB B BELIECTBE, MAaCCOBBIC JOJIM AJIEMEHTOB B BELIECTBE (IJIS CIIOKHBIX
BEILIECTB); POJIb XUMUH (TIOJIOKUTEIBHYIO U OTPUIIATENILHYIO) B KH3HHU YEIIOBEKa, apryMEHTHPOBATh CBOE OTHOILIICHHE K 3TOH MpodieMe;
BBIYHCIISATH OTHOCHTEIBHYIO MOJIEKYJISIPHYIO MacCy BEIECTBAa M MAaCCOBYIO JIOJI0 XUMHYECKOTO AJIEMEHTA B COSTUHECHUSX;

MPOBOANTH HAOJIOICHHS CBOMCTB BEILIECTB U SBJICHUH, MPOUCXOAAIINX C BEIIECTBAMU;

COOJIIO/1aTh MTPaBUIIa TEXHUKU 0€30MaCHOCTH MPH MPOBEJICHUH HAOIOACHHH 1 1a00PaTOPHBIX OIBITOB.

MetanpeaMeTHbie pe3yJbTaThl 00y4eHHs

VYyammiics NOJKEH ymems:

OIIpeNIeNIATh MPOOJIEMBI, T. €. YCTAaHABIMBATh HECOOTBETCTBHE MEXLY KEJIAeMbIM U JIeHCTBUTEIIBHBIM;

COCTABJISATh CJIOKHBIN TJIaH TEKCTa;

BJIAJIETh TAKUM BUIOM M3JI0’KEHHS TEKCTa, KaK IOBECTBOBAHMUE;

0] PyKOBOJCTBOM YYHUTEIISl IPOBOJUTH HEMIOCPEACTBEHHOE HAOIIOICHNE;

0] PyKOBOZCTBOM YUUTEIsT OOPMIISITH OTUET, BKIIOYAOIINI ONMCcaHue HAOMIOICHHUS, €T0 PE3YIbTaTOB, BEIBOOB;

WCTIOJB30BaTh TAaKOH BHJ MBICICHHOTO (HMI€aIbHOTO) MOJCIMPOBAHMSA, KaK 3HAKOBOE MOJICNMPOBaHUE (HAa TpUMepe 3HAKOB XHMHYECKHX
3JIEMEHTOB, XUMHUYECKUX (HOpMYI);

UCMOJIb30BATh TAKOH BHJ MaTepHalbHOIO (IIPEIMETHOr0) MOACIUPOBAHMS, KaK (HU3HMUECKOe MOAETUpPOBaHMHE (HA MPHUMEpPE MOJETUPOBAHUS
aTOMOB M MOJIEKYN);

MOJTy4YaTh XUMHUYECKYIO0 HHPOPMAIIUIO U3 Pa3IUIHBIX HCTOYHUKOB,

OTIPENIeNIATh OOBEKT U aCTIeKT aHaJIM3a U CHHTE3a;

OIpeJIeNIATh KOMIIOHEHTHI 00BEKTa B COOTBETCTBUU C aCIIEKTOM aHaJIM3a U CHHTE3a;



® OCYIIECTBIIATH KAUECTBEHHOE U KOJIMYECTBEHHOE OMKMCAHNE KOMIIOHEHTOB O0OBEKTA;
® OmIpeneNsITh OTHOLIEHHS 0ObEKTa C APYTUMHU O0BEKTaMU;
® ONpENeNsTh CyIIeCTBEHHBIE MPU3HAKU 00BEKTA.

Tema 2. ATOMBI XHMHYECKHUX 3JieMeHTOB (7 u)

Atombl Kak (opma CyIIECTBOBAHUS XUMHUYECKHX 3JIeMEHTOB. OCHOBHBIC CBEICHHS O CTPOCHHMHM aTOMOB. J[oKa3zaTenbCcTBa CIIOKHOCTH
ctpoenus aromoB. OnbIThl Pezepdopaa. [Inanerapuas Mmonenb CTpoeHUs aTOMA.

CocraB aTrOMHBIX siJep: NPOTOHBI M HEUTpOHBL. (OTHOCUTENbHAs aroMHas Macca. B3auMOCBSA3b MOHATHI «IIPOTOH», «HEHUTPOHY,
«OTHOCHUTEJIbHAsI aTOMHAs Maccay.

N3meHenue yuciia mpoToHOB B sAJIpe aTOMa - 00pa30BaHNE HOBBIX XUMHYECKUX JIEMEHTOB.

V3MmeHeHue 4uciaa HEUTPOHOB B siipe aroma - oOpa3zoBaHHEe HM30TONOB. COBpPEMEHHOE OIpeleeHHE MOHATHS «XUMHYECKUN DIIEMEHTY.
N30TONBI KaK pa3HOBUAHOCTH aTOMOB OJHOTO XMMHUYECKOTO 3JIEMEHTA.

OnekTpoHbl. CTpoeHHE 3IEKTPOHHBIX 00O0JI0UeK aTOMOB XMMHUYeckux aneMeHToB Nel-20 mepuommueckoit cucrtemsl JI. M. Menneneesa.
[ToHsiTHE O 3aBEPILIEHHOM U HE3aBEPIIECHHOM 3JIEKTPOHHOM CJIO€ (IHEPreTUUECKOM YPOBHE).

[lepuoanueckas cucrtema xumuyeckux siaemeHToB JI. M. MenzaeneeBa u CTpoeHHE aTOMOB: (PU3WYECKUIl CMBICI IMOPSIKOBOIO HOMEpa
3JIEMEHTa, HOMEpa I'PyIIIbl, HOMEpa INEPHOJa.

M3MeHeHre 4uclia SJEKTPOHOB HAa BHEIIHEM DJIEKTPOHHOM YpOBHE aToMa XHMHYECKOrO SJeMEHTa - OOpa30oBaHHE MOJOXKHUTEIbHBIX U
OTpHUIATEIILHBIX HOHOB. IOHBI, 00pa30BaHHBIC aTOMaMH METAJUIOB U HeMETAIIOB. [IpHYMHBI H3MEHEHHSI METAJUTMYECKUX M HEMETAUTHICCKIUX CBOMCTB
B [IEpUOJAX U TPyIIIax.

OO0pa3oBanue OMHAPHBIX coearnHeHM. [ToHsITHE 00 MOHHOH CBsi3H. CxeMbl 00pa30BaHUS HOHHOM CBSI3U.

BaumoneiicTBue aTOMOB XMMHUYECKUX DJIEMEHTOB-HEMETANIOB MEXIy CO00H - 0O0pa3oBaHME ABYXAaTOMHBIX MOJIEKYJ MPOCTBIX BEIIECTB.
KoBaneHnTHas HenonsipHas XUMUYECKAs CBS3b.

DNEKTPOHHBIE U CTPYKTYPHBIE (POPMYIIBL.

B3aumopeiicTBue aToMOB XWMHUUYECKHX DSJEMEHTOB-HEMETANIOB MEXKIy CcO000M - oOpa3oBaHWE OWHApPHBIX COEAMHEHUN HEMETaslIOB.
DneKTpooTpULATENbHOCTh. [[OHSATHE O KOBaJIEGHTHOH MOJIIPHOM CBS3H.

B3aumoneiicTBue aTroMOB XMMHYECKHUX JJIEMEHTOB-METAJIOB MEXJy co00M - oOpa3oBaHME METAIUIMYECKUX KpucTamuioB. [loHsitue o
METaJUIMYECKOU CBSI3HU.

JemoncTpauuu. Mozienm aTOMOB XUMUYECKHUX 3JIEMEHTOB. [lepuoauyeckas cucrema xumudeckux aemeHToB . . Mennaeneena.

IIpeaMeTHbIE Pe3VJbTAThI 00YUeHUs

VYyamuiics OJKEH ymems:
® UCIIOJB30BaTh IPU XAPAKTEPUCTUKE ATOMOB IOHATHS: «IIPOTOH», CHEUTPOH», «IJIEKTPOH», «XHUMUYECKUH DJIEMEHT)», «MACCOBOE YHUCIION,
«M30TOIDY, «DIEKTPOHHBIM CIION», «IHEPreTUYECKUH YPOBEHBY», «IIEMEHTBI-METAIIBDY, «3JIEMEHTBI-HEMETAIUIBD);, INPU XapaKTEPUCTUKE
BEILIECTB MOHATHUS «MOHHAS CBA3bY», KMOHBDY, «KOBAJICHTHASI HEMOJIAPHAS CBSA3b), «KOBAJIEHTHAS IOJISIPHAS CBA3BY, «JIEKTPOOTPULATEIBHOCTY,
«BAJICHTHOCTB), «METAIIINYECKAS CBSI3bY;
® ONHUCHIBATH COCTAB U CTPOCHUE aTOMOB 3JIEMEHTOB C MOPSAAKOBBIMU HOMepaMu 1—20 B [leproauueckoil cucTeMe XUMHUYECKUX AJIEMEHTOB /l.



U. Menneneena;

COCTaBJISITh CXEMbI pacpe/IeNIeHUs AIEKTPOHOB I10 3JIEKTPOHHBIM CIIOSIM B 3JIEKTPOHHOM 000710YKE aTOMOB; CXEMbI 00pa30BaHUs Pa3HbIX THIIOB
XUMHYECKOH CBSI3M (MOHHOM, KOBAJIGHTHOM, METAJUIMYECKOM );

OOBSICHSITh 3aKOHOMEPHOCTH HW3MEHEHHUsS CBOWCTB XUMHUYECKHX OJJICMEHTOB (3apsIOB sIEp aTOMOB, 4YHCIA 3JIEKTPOHOB HA BHEIIHEM
3JIEKTPOHHOM CJIOE€, YUCJIO 3aIMOHIEMBIX 3JIEKTPOHHBIX CIIOEB, PaUyC aToMa, AJIEKTPOOTPHUIATEIIbHOCTD, METANTMYECKUE U HEMETAJUTMUECKUE
CBOICTBa) B mepuojaax W rpymnnax (riaaBHbeIXx noarpynmax) [lepuonndeckoil cuctembl xumuueckux siaemeHtoB J[. M. MenneneeBa ¢ TO4YKu
3pEHUsI TEOPUU CTPOCHHUS aTOMa;

CpPaBHUBATH CBOMCTBA aTOMOB XMMHUYECKHX 3JIEMEHTOB, HAXO/SAIIMUXCS B OJHOM IEpUOE WM I1aBHOW noarpymme [lepuoanueckoil cuctembl
xuMuueckux siemMeHToB J{. . MenneneeBa (3apsiioB siiep aTOMOB, YMCIIA 3JIEKTPOHOB Ha BHEUIHEM JIEKTPOHHOM CIIO€, YKCIIO 3aMOJHAEMBIX
3JIEKTPOHHBIX CJIOEB, PAJNYC aTOMa, SJEKTPOOTPUIIATEIbHOCTh, METALTMYECKUE U HEMETAJUIMUYECKUE CBOMCTRA);

JaBaTh XapaKTEPUCTHUKY XUMHUYECKUX 3JIEMEHTOB MO UX moyioxkeHuio B [lepuoanueckoii cucreme xumuueckux aemeHtoB . 1. MenaeneeBa
(XMMUYecKuil 3HaK, MOPSAKOBBIA HOMED, IEPUO/I, TPYIIa, MOATPYIINa, OTHOCUTENbHAS aTOMHAsi Macca, CTPOCHHUE aToMa — 3apsij sapa, YUCIIo
MIPOTOHOB U HEUTPOHOB B s/Ipe, OOIIIEE YHUCIIO IIEKTPOHOB, PACTIPECICHUE SJIEKTPOHOB IO SJIEKTPOHHBIM CIIOSIM);

OTPEIEIATh TUIl XUMHUYECKOU CBSI3H 1O (hOpMYyJie BEIECTBA;

MIPUBOJIUTH IPUMEPHI BEIIECTB C Pa3HBIMHU TUIIAMU XUMUYECKOH CBSI3H;

XapaKTEPU30BaTh MEXaHU3MbI 00pa30BaHUsI KOBAJIEHTHOM CBS3M (OOMEHHBIN ), HOHHOM CBSI3H, METAJTMYECKOM CBS3H;

YCTaHABIIMBATh MPUYNHHO-CJICJICTBEHHBIE CBSA3U: COCTAB BEIIECTBA — TUIl XUMUYECKON CBSI3U;

COCTaBJIATH (OPMYIIbI OMHAPHBIX COEIMHEHUH 10 BaJICHTHOCTH;

HaXOJUTh BAJIEGHTHOCTh AJIEMEHTOB 10 (hopMyJie OMHAPHOTO COCAMHEHHUS.

MeTanpeaMeTHbIe pe3yJibTAThI 00y4YeHHUsI

VYyammiics 1OJKEH ymems:

(bopMyIHpPOBATH THIIOTE3Y 110 PEIICHUI0 TPOOIeM;

COCTABJIATH IJIaH BBINIOJIHEHUs yueOHOM 3a7jauu, peleH st poOyieM TBOPUECKOTO U TIOMCKOBOTO XapaKTepa, BBIMOJIHEHHS TPOEKTa COBMECTHO C
YUUTETIEM;

COCTaBJISITh TE3UCHI TEKCTA;

BJIa/IETh TAKUM BUJIOM M3JI0)KEHUS TEKCTa, KaK ONMCAHUE;

UCIOJb30BaTh TaKOW BHJ MBICIEHHOr0 (MAEaIbHOI0) MOAETUPOBAHMS, Kak 3HAKOBOE MOJICIMPOBAaHUE (HAa MpPHUMEPE COCTABICHUS CXEeM
o0pa30BaHMs XUMUYECKOW CBA3H);

MCIOJIb30BaTh TaKOM BUJI MaTepuaibHOIro (IPeIMETHOr0) MOJEIUPOBAHUS, KaK aHAJIOTOBOE MOJEIIMPOBAHUE;

MCIOJIb30BaTh TaKOW BHUJ MaT€pHAIbHOTO (IIPEIMETHOT0) MOJEIMPOBAHUS, KaK (PrU3HUecKoe MOJIETMpOBaHue (Ha MpUMepe MoJeNel CTpOeHus
aTOMOB);

OTIpeJIeNIATh OOBEKTHI CPABHEHUS M aCHIEKT CPAaBHEHUSI OOBEKTOB;

BBITIOJIHATH HETIOJIHOE OJJHOJMHEIHOE CPAaBHEHHUE;

BBITIOJIHATH HETOJIHOE KOMIUIEKCHOE CPaBHEHUE;



®  BBIIIOJHATH ITOJIHOC OILHOJII/IHCI\/'IHOG CpaBHCHHC.

Tema 3. IlIpocrtbie BemecTBa (5u)

[TonoxxeHne MeETasuioB MU HEMETAJUIOB B NEPUOAMYECKOW cUcTeMe XUMHYecKuX 3iiemeHToB . M. Menneneesa. BakHelmue mnpocTbie
BEILIECTBA - METAJUIBI: XKEJIe30, ATFOMUHUHN, KaIbIIUi, MarHui, HATpui, Kanuid. O0mue Gu3ndecKre CBOMCTBA METAIIOB.

Baxwneiimme mnpocTble BelIeCcTBa - HEMETaUIbl, O0Opa30BaHHBIE aTOMaMHU KHCIOpOJa, BOJIOpOJa, a3oTa, cepbl, ¢ocdopa, yriaepona.
CrocoOHOCTh aTOMOB XMMHUYECKHX JJIEMEHTOB K OOpa30BaHHMIO HECKOJBKHMX MPOCTHIX BEHIECTB - AIOTPONHs. AJUIOTPONHBIE MOAU(UKAIIH
Kuciaopoaa, ¢pochopa u onoBa. MeTaIMUeCKUe U HEMETANTHIECKUE CBOMCTBA MPOCTHIX BemecTB. OTHOCUTENBHOCTD JICTCHUS POCTHIX BEIIECTB Ha
METaJUIbl U HEMETAJLIBI.

[Tocrosinnas ABoraapo. KomuuectBo BemectBa. Monb. MonsipHast Macca. Mossipablii 00beM Ta3000pa3HbIX BemiecTB. KpaTHble eTuHHIIBI
KOJIMYECTBa BELIECTBA — MUJUIMMOJb U KUJIOMOJIb, MUJUTUMOJISIPHAS U KUJIOMOJIIPHAsl MacChl BEIIECTBA, MUJLTUMOJISIPHBIA U KUJIOMOJISIPHBIA 00bEMBI
ra3000pa3HbIX BEIICCTB.

PacuyeTsl ¢ ncronb30BaHNEM MOHITHI «KOJIMYECTBO BEIIECTBA», «MOJISIPHAS MACCay, KMOJISIPHBIN 00beM T'a30By, «IIOCTOSIHHAs ABOTaIPOY.

Pacuernsble 3anauu. 1. Brrunicnenne MOJISIPHOM Macchl BEIIECTB MO XUMHUYECKUM (GopmyiaM. 2. PacueTsl ¢ MCHONB30BaHUEM MOHSTHHA
«KOJTMYECTBO BEIIECTBA», «MOJIIPHAS Macca», «MOJISIPHBIA 00BEM ra30By», KIIOCTOSHHAS ABOTapoy.

JemoncTpanuu. HexoTopeie MeTauibl 1 HEMETAJIIBI KOJIMYECTBOM BeriecTBa 1 Moib. Mojens MosipHOoro 00bemMa ra3000pa3HbIX BEIIECTB.
HDeIlMeTHI)Ie PE3VJAbTAaThI oﬁvqemm
Ydamuucs qOKEH ymems:

® JCIOJIb30BaTh IIPU XapaKTEPUCTUKE BEIIECTB MOHATHUS: «METAJLIb», «IJIACTUYHOCTHY, «TEIUIONPOBOJHOCTBY, «3JIEKTPOIPOBOAHOCTHY,
«HEMETAJIbDY, «aJNIOTPOIUS, «AJUIOTPOITHBIE BUTOU3MEHEHUS, UM MOAU(PUKAILIUNY,
® ONKCHIBATH MOJIOKEHHE DJIEMEHTOB-METAJUIOB M JJIEMEHTOB-HeMeTauioB B Ilepmoanueckoil cucreme xumuueckux siemeHtoB J[. WM.
Meneneena,
KJIacCU(UIIUPOBATh MPOCTHIE BEIIECTBA HA METAJUIBI M1 HEMETAJLIbI, 3JIEMEHTHI;
OTIpeAEIATh IPUHAUIEKHOCTh HEOPTraHUUECKUX BEILIECTB K OJTHOMY U3 U3YyUEHHBIX KJIACCOB — METAJIIbl U HEMETAJLIbI;
JI0Ka3bIBaThb OTHOCUTEIBHOCTD JI€JICHUS MPOCTHIX BELIECTB HA METAJLIbl U HEMETAILIIBL;
XapaKTepHU30BaTh 001Ke GU3NIECKUE CBOMCTBA METAJIJIOB;
YCTaHABJIMBATh MPUYMHHO-CIICJICTBEHHBIE CBSI3U MEXAY CTPOCHHEM aToMa UM XUMHYECKON CBSI3bI0 B IPOCTBHIX BEIECTBAX — MeTalax U
HEMETaJUIAX;
00BSACHATH MHOT00Opa3ne NPOCThIX BEIIECTB TAKUM (PaKTOPOM, KaK ajIOTPOIHS;
OIMCHIBAaTh CBOWMCTBA BEUIECTB (HA MpHUMepax MPOCTHIX BEIIECTB — METANIOB U HEMETAJLJIOB);
coOIroAaTh MpaBuiia TEXHUKH 0€30MaCHOCTU IIPU IPOBEICHUH HAOIIOI€HUN U JIaOOpaTOPHBIX OIBITOB;
WCIOJIb30BaTh MPU PELICHUH PACUETHBIX 3aJay MOHATHUS: «KOJUYECTBO BEIIECTBA», «MOJIbY», «IIOCTOSIHHAs ABOraapo», «MOJISIpHas Maccay,
«MOJISIPHBIN 00bEM Ta30B», «KHOPMAILHBIE YCIOBUSY;
® TMPOBOJIUTH PACUETHI C HCIIOJIb30BAHUEM TOHSITHIA: «KOJUYECTBO BEUIECTBA», «MOJIIPHAS Macca», «MOJISIPHBI 00bEM Ta30B», «IOCTOSHHAs
ABorazipoy.




MeTanpeameTHble pe3yJbTaTbl 00y4eHUs

VYyamuiicst JOJKEH ymems:
® COCTaBJIATH KOHCIEKT TEKCTA;
®  CaMOCTOSITEILHO MCIOJIb30BaTh HEMOCPEICTBEHHOE HAOIIOACHHE;
® CaMOCTOSITEIBHO OPOPMIIATH OTUET, BKIFOYAIOIINN OMIMCAHNE HAOIIOICHNS, €T0 Pe3yJIbTaTOB, BEIBOJIOB;
®  BBINOJHATH [MOJTHOE KOMIUIEKCHOE CPAaBHEHUE;

L4 BBITIOJIHATh CPABHCHHUE 110 aHAJIOTUHA

Tema 4. CoeanHeHHs XUHMHYECKHX 3J1eMeHTOB (16 u)

Crenenb okucnenus. OnpeneneHyue CTeNeH! OKUCIECHUS 3JIEMEHTOB 110 XUMHUUYECKOil popmyiie coenqunenusi. CocrapneHue Gpopmys OMHAPHBIX
COCITMHEHUH, O0IIHiA crIoco0 WX Ha3bIBaHMs. bUHApHBIC COCMMHEHUS: OKCHIIBI, XJIOPUAbI, Cyabduabl u ap. CocraBienue ux Gopmyn. [IpencraBurenn
OKCHJIOB: BOJa, YIJIEKUCIIbIN I'a3 U HeralleHast u3Bectb. [IpeacraBuTenu ieTydyux BOJOPOIHBIX COEIMHEHHI: XJIOPOBOJOPO] U aMMHUAK.

OcHoBaHHUs, UX COCTaB M Ha3BaHWs. PacTBOpUMOCTh OCHOBaHHMI B Boje. Tabnuiia pacTBOPUMOCTH THAPOKCHIOB U COJEH B BOJIE.
[IpeacraBuTenu menoyen: THMAPOKCUIbI HaTpus, Kanusd v Kaublus. [loHsTHe O KauecTBeHHBIX peakuusax. WHaukatopel. M3MeHeHHE OKpacKu
VMHJMKATOPOB B LICJIIOYHOU cpee.

Kucnotel, ux cocraB u HazBanus. Knaccudukamus kucnot. IlpeactaBuTtenu KuCIOT: cepHasi, ColisiHas M a3oTHas. M3MeHeHue OKpacKu
VMHJMKATOPOB B KMCIIOTHOU Cpeie.

Conu kak mpou3BOAHBIE KUCIOT U OCHOBaHUH. MX cocTaB n Ha3BaHusa. PactBopumocTs cosneil B Boae. [IpeacraBurenu coneid: Xaopu1 HaTpus,
KapOoHat u GocdaT KaIbIHs.

AMop(dHBIE U KpUCTAUNINYECKUE BEIIECTBA.

MexMoeKyIsipHbIe B3aUMOJAEHCTBUS. THITBI KPUCTAIUNIMYECKUX PEIIETOK: MOHHAS, aTOMHAs1, MOJIEKYJISIpPHAs U METaJUTHYECKasi. 3aBUCUMOCTh
CBOMCTB BEILIECTB OT TUIIOB KPUCTAIUNIMYECKHUX PEIIETOK.

BemiectBa MOJIEKyISIpHOTO M HEMOJIEKYJISIPHOTO CTPOEHHUA. 3aKOH MTOCTOSIHCTBA COCTaBa JIJIsl BEMIECTB MOJICKYJISIPHOTO CTPOCHHUS.

Yuctele BemecTBa M cMecu. [IpuMepsl >KMIKHMX, TBEPABIX M Ta3000pa3HbIX cMmeceil. CBOICTBa YHCTHIX BemlecTB M cMmeceil. Mx cocras.
MaccoBas u 06beMHast 1071 KOMITIOHEHTA CMECH. PacdeTsl, CBA3aHHBIE C UCTIOIB30BAHUEM TIOHSTHS 105

Pacuérnbie 3anauu. 1. Pacuer MaccoBoif 1 00BEeMHON J0JIeli KOMIIOHEHTOB CMECH BelIeCTB. 2. BpluncieHre MaccoBOi TONMW BEIIECTBA B
pacTBOpE MO U3BECTHOM Macce PacTBOPEHHOIO BEIIECTBA U Macce pacTBopuTelis. 3. BrruucieHne Macchl pacTBOPSEMOrO BEIIECTBA U PACTBOPHUTENS,
HEO0OXOUMBIX JIJIsl IPUTOTOBJICHHSI OMPEICTICHHON MacChl pacTBOpa C M3BECTHOM MacCOBOM J0JI€i paCTBOPEHHOTO BEIECTRA.

JemoncTpamuu. OOpasipl OKCHIOB, KUCIOT, OCHOBAaHHUM W cojieil. Mojienu KpUCTaNIMUYECKUX PEIIeTOK XJIOpUJIa HATpus, ajiMas3a, OKCHJIa
yriepoza (IV). CrocoOsl pa3nenenust cMecei, JUCTUIUIALUS BOBI.

JladopaTopHblie onbIThI. 1. 3HAKOMCTBO ¢ 00pa3IlaMu BEIIECTB Pa3HBIX KJIaccoB. 2. Paznenenue cMecen.

IIpakTuyeckas padora Ne 3. AHanu3 MOYBBI U BOJBL.
IIpakTuyeckas padora Ne 4.IlpurorosiieHre pacTBopa caxapa ¢ 3aJaHHON MacCOBOM J10JIeil PACTBOPEHHOTO BEIIECTRA.

HDC}]MCTHI)IC pe3vabTaTbl oﬁvqum[




VYyamuiicst JOJIKEH ymems:

WCIIOJIb30BaTh IPU XapaKTEPUCTHKE BEILIECTB IOHATHS: «CTENEHb OKHCICHUS», «BAaJCHTHOCTBY, «OKCUIABDY, «OCHOBAHUM», «ILEIOYN,
«KQ4YeCTBEHHAsl PEAKIIHS», KUHIUKATOPY», «KUCIOThD, KKHUCIOPOICOACPKAIINE KUCTOThD, «OECKUCIOPOIHBIE KUCIOThD», KHUCIOTHAS CPEliay,
«ILIENOYHAs Cpefiay, «HeUTpanbHas cpefay, «ukana pHy», «coiam», «aMop@HbIe BEIIECTBAY, KPUCTALITMUYECKHUE BEIIECTBAY, «KPUCTAILIIMYECKas
pelieTKa», «MOHHAas KPUCTALUIMYECKAs PEIIETKa», «aTOMHas KPHUCTAIMYECKas PEIIeTKa», «MOJIEKYJspHas KPUCTAUIMYECKAsl PEIIETKa,
«MeTaJInYecKasi KpUCTAJUTMUECKask PEIIETKay, CMECH»;

KJ1acCU(UIUPOBATH CIIOKHbIE HEOPraHMYECKHE BEIIECTBA MO COCTaBY HA OKCHJIbI, OCHOBAHUS, KUCIOTHI M COJIU; OCHOBAHUS, KUCJIOTHI U COJIU
10 PaCTBOPUMOCTHU B BOJIE; KMCIIOTHI IO OCHOBHOCTH U COJIEP>KAHUIO KHCIIOPOa;

OTIpeeIATh MPUHAAIC)KHOCTh HEOPraHMUYECKUX BEIIECTB K OJAHOMY M3 M3YUEHHBIX KJIacCOB (OKCHIIbI, JIETyuHWe BOJOPOJIHBIE COCAMHEHMS,
OCHOBaHWUSI, KUCJIOTBI, COJIN) IO PopMYyIIE;

OMUCHIBATh CBOMCTBA OT/AEJbHBIX MPEJICTABUTENICH OKCHUIOB (HAa MpUMEpEe BOJbBI, YIJIEKUCIOTO Ta3a, HErameHOW W3BECTH), JIETY4YHX
BOJOPOJHBIX COEIMHEHUI (Ha mpuMepe XJOpPOBOJIOpOJa U aMMMaKa), OCHOBaHHMM (Ha NMpUMepe TUAPOKCUAOB HATPHS, Kaldus U KaJbIus),
KHCIIOT (Ha MpUMeEpe CEPHON KUCIIOTHI) U COJICH (Ha pUMepe XJIOPHIa HAaTpus, KapOoHaTa Kaiblus, (hocdaTa KaIbIHs);

OTPEIEIATh BAJICHTHOCTh M CTETICHh OKUCJICHHS JIEMEHTOB B BEIIIECTBAX;

COCTaBJIATh OPMYJIIBI OKCHIOB, OCHOBAHUH, KUCIIOT U COJICH IO BAJICHTHOCTSIM U CTEIICHSIM OKHCJICHHS JJICMEHTOB, a TAKXKE 3apsiaM HOHOB,
yKa3aHHBIM B Ta0JIMIIE PACTBOPUMOCTH KUCJIOT, OCHOBAHH U COJEH;

COCTaBJISITh HAa3BaHUS OKCUJIOB, OCHOBAHMI, KUCIIOT U COJIEH; CPAaBHUBATh BAJIEHTHOCTb M CTEIIEHb OKUCIICHUS; OKCU/IbI, OCHOBAHHUS, KUCIOTHI U
COJIY TIO COCTaBY;

KCII0JIh30BaTh TAOIHILYy PACTBOPUMOCTH JUIsl ONIPECIICHHS] pACTBOPUMOCTH BEIIECTB;

yCTaHABIMBAaTh T€HETHUYECKYIO CBSI3b MEXAY OKCHUJIOM U THUAPO-KCUIAOM M HA00OpPOT; MPUYMHHO-CIEACTBEHHBIC CBS3M MEXAY CTPOCHHEM
aToMa, XUMUYECKON CBSI3bIO M TUTIOM KPUCTAJUTMYECKOM PEIIETKH XUMUYECKUX COCTMHCHU;

XapaKTEPU30BaTh AaTOMHBIEC, MOJICKYJISIPHbIE, HOHHBIE METAJUIMUYECKUE KPUCTATUIMUECKHUE PEIIETKH;, CPEly pacTBOpa ¢ MOMOIIBIO mKaibl pH;
MIPUBOJUTH IPUMEPHI BEIIECTB C Pa3HBIMHU TUIIAMU KPUCTAJUTMYECKON PEIIeTKH;

MIPOBOJIUTH HAOJIOICHHUS 32 CBOMCTBAMU BEIIECTB U SBJICHUSIMH, IPOUCXOISAIUMU C BEIIECTBAMU;

coOJTr0/1aTh MpaBUiia TEXHUKU O€30MaCHOCTH TPU MPOBEACHUN HAOIIOICHHU U OTBITOB;

HCCIIE0BATh CPEy pacTBOpa C MOMOIIBI0 HHAUKATOPOB; SKCIIEPUMEHTANILHO PA3INYaTh KUCJIOTHI U IIEJI0YH, TOJIb3YSICh HHANKATOPAMH;
WCIIOJIBb30BaTh MPU PELIEHUN PACUETHBIX 3a/1a4 MOHATUS «MAaccOoBasi J0JIs 3JIEMEHTA B BEILIECTBE», «MAcCOBAasl J10JIsl PACTBOPEHHOI'O BEUIECTBAY,
«00beMHas 710715 Ta3000pa3HOTO BEIIECTBAY;

MPOBOJIUTh PACUEThl C HWCIOJIB30BAHUEM IMOHSATHUN «MaccoBasi OJISI dJIEMEHTa B BEIIECTBE», «MAaccoBas JOJS PAaCTBOPEHHOTO BEIIECTBAY,
«00BbeMHas JI0JIsl Ta3000pa3HOTO BEIIECTBAY.

MetanpeameTHbie pe3yJabTaThbl 00y4eHus!

VYyammiics OJKEH ymems.:

COCTaBJIAITh HA OCHOBEC TCKCTA Ta6J'II/II_ILI, B TOM YHUCJIC C IPUMCHCHHUEM CPCACTB I/IKT,
noa pyKOBOACTBOM YUUTCIIA IPOBOAUTH OITOCPEAOBAHHOC Ha6J'IIOIIeHI/Ie



® 110l pyKOBOJACTBOM YUUTeNs OQOPMIISTH OTUET, BKIIOYAOLIHIA ONHMCaHNE SKCIIEPUMEHTA, €0 Pe3yJIbTaTOB, BEIBOJIOB;

® OCYHICCTBIIATH HWHAYKTUBHOE 0000meHne (0T €IMHHYHOTO JOCTOBEPHOTO K OOIIEMYy BEpOSTHOCTHOMY), T. €. OMNpenensaTh oOmue
CYIIECTBEHHBIE IPU3HAKH JIBYX U 0oJjiee 0OBEKTOB U (PUKCUPOBATh UX B (hOpME MOHSITHUS WU CYKICHHUS;

® OCYILECTBIIATh JEAYKTUBHOE 00001IeHNE (MTOIBEACHNE SMHUYHOTO IOCTOBEPHOTO MO/ 00IIee JOCTOBEPHOE), T. €. aKTyalu3upOBaTh MOHSATHE
WIH CYXJICHUE, U OTOXKACCTBIIATH C HUIM COOTBETCTBYIOIIUE CYIIECTBEHHBIC IPU3HAKU OJTHOTO MK 00Jiee 0OBEKTOB;

® OIpeneNsTh acleKT Kiaccuukanuy;

®  OCYILIECTBIISATH KIACCUPUKAIHIO;

® 3HAaTh M UCIOJIB30BAThH PA3IHMUHBIC (POPMBI MPEICTABICHUS KIACCUDUKAIIHH.

Tema 5. HW3MeHeHusi, npoucxojsinue ¢ Bemecrsamu (12u)

[lonsiTue sBJIEHMI KaK W3MEHEHUH, MPOUCXOJSAIIMX C BEIIECTBAMH. SIBIEHUs, CBA3aHHBIE C W3MEHEHUEM KPHUCTAJUIMUYECKOTO CTPOCHUS
BEILIECTBA INMPH MOCTOSHHOM €ro cocTaBe, (u3nvecKue sBjeHUs. DU3HUecKue sBICHUS B XMUMHUH: JUCTHILUIAINS, KPUCTAUIM3aIUs, BbITApUBAaHUE U
BO3TOHKA BEIIECTB, IICHTPU(YTUPOBAHHE.

SIBneHus, cBsi3aHHBIE C U3MEHEHUEM COCTaBa BEIECTBA, - XUMHUECKUE peakuuu. [Ipu3Haku U yclaoBHUS MPOTEKAHUS XUMHUYECKUX PEaKIUil.
[Tonsitue 00 3K30- U HIOTEPMHUUECKUX PeaKIuax. Peakiuu ropeHus: Kak 4aCTHBIN Clydaid S5K30TePMUYECKUX PEAKIIHMi, TPOTEKAIOUIUX C BBIICICHUEM
CBeTa.

3aKOH COXpaHECHHS MAaCcChI BEIIECTB. XMMHUYECKHUE YPAaBHCHHS. 3HAUCHUE MHICKCOB U KA GuineHToB. COCTaBICHUE YPABHCHH XUMHUYICCKHIX
peaKIuid.

Pacuersl mo xumMuueckuMm ypaBHeHUsIM. PelieHue 3aad Ha HaXOXJICHHE KOJIMYECTBA BEIIECTBA, MACCHl WJIM 00beMa MPOIYKTa PEAKIUH 10
KOJMYECTBY BEIECTBA, Macce WM 00BEMYy MCXOIHOTO BElIecTBA. PacueThl ¢ MCMONb30BAaHUEM MOHSATHUS «JI0JI1», KOT/Ia UCXOJHOE BEUIECTBO JAHO B
BHJIE pACTBOPA C 3aJJaHHOM MacCOBOM JI0JIEN pACTBOPEHHOI'O BEUIECTBA HJIM COIEPKUT ONPEICICHHYIO JO0JI0 IPUMECEH.

Peakuu paznoxenus. [lonsiTue o ckopocTn xumMuueckux peakiuii. Karanuzaropsl. @epMeHTHI.

Peaxiuu coenunenus. Katanutudueckue u HeKaTauTHudeckue peakiuu. OOpaTuMbIe 1 HEOOpaTHUMbIEC PEAKIIUH.

Peaknuu 3amenieHus. DJIEKTPOXUMHMUYECKUH psIi HANPSHKEHUM METAJJIOB, €ro HMCIOJNb30BaHUE [UJIi MPOTHO3WPOBAHUS BO3MOKHOCTH
MPOTEKAHUS PEAKIIMI MEXTy METAJIJIAaMU U PACTBOPAMU KUCIIOT. Peakiiuu BEITECHEHHUS! OJTHUX METAJIOB U3 PaCTBOPOB MX COJICH IPYTUMH METaJlJIAMHU.

Peakuuu oOMeHna. Peakiinu HeiiTpanu3zauu. Y cIoBUs MPOTEKAHUS PeaKkIuii oOMeHa B pacTBOpax 0 KOHIIA.

Tumnbl XUMHYECKUX peakiuidl (MO MPU3HAKY «YHUCIO M COCTaB MCXOAHBIX BEIIECTB M MPOIYKTOB PEAKIIMK») Ha MPUMEPE CBONCTB BOJIBI.
Peakuus pasnokeHus - 3JIE€KTpoiau3 BOAbl. Peakuuum coequHEHUs - B3aUMOJACHCTBHME BOJBI C OKCHAAMHM METAUIOB M HeMmeTauioB. [loHstue
«TUIPOKCUIBD. Peakinu 3aMenieHus - B3auMOJICHCTBHE BOJIBI C IIETOYHBIMU U IIEIOYHO3EMENbHBIMU MeTamaMu. Peaknun oOMena (Ha mpumepe
THAPONU3a Cynb(uIa aTFOMUHNAS U KapOuIa KaabIIus).

Pacuérnbie 3agauu. 1. Beruucienne no XUMHUYECKHUM YPAaBHEHUAM MAacChl WJIM KOJWYECTBA BEIIECTBA MO U3BECTHOW MacCe WIIM KOJUYECTBY
BEIIECTBA OJTHOTO M3 BCTYMAIOIIMX B PEAKIMIO BEIECTB UM MPOAYKTOB peakiuu. 2. Beruucienue macchl (KOJIMYECTBa BEIIECTBa, 00beMa) MPOAYKTa
peaKIy, €CJIM N3BECTHA Macca UCXOJHOTO BEIIECTBA, COACPIKAIIETO OMPEACIICHHYIO 00 MpuMecei. 3. Berunciaenue Maccol (KOJIMYeCTBa BEIIECTBA,
o0BeMa) MPOYKTa peakiliu, eclii U3BECTHA Macca pacTBOpa M MacCoBast 10JIsl PACTBOPEHHOTO BEIIECTRA.

HDC}]MCTHI)IC pe3vabTaTbl oﬁvqum[:

VYyamuiicst JOJKEH ymems:



KJIacCU(UIIUPOBATh XUMHUYECKHE PEaKIUU MO0 YHCIY W COCTaBYy MCXOIHBIX BELIECTB M MPOAYKTOB pPEAKLUMHU; TEruioBoMy 3¢ dekry; Ha-
IIPABJICHUIO TPOTEKaHMsI PEAKIIMU; YYACTUIO KaTaJln3aTopa;

UCIOJb30BaTh TAOIMIly pAaCTBOPUMOCTH JIJIsl OIIPEEICHHSI BO3MOXKHOCTH IIPOTEKAHUS PEaKLUi OOMEHa; 3JIEKTPOXUMUYECKUI PsiJl HANpsHKEHU I
(aKTMBHOCTH) METAJIJIOB ISl OIIPEIEJIEHUS] BO3MOXKHOCTH IIPOTEKAHUS PEAKLUI MeX /1y MEeTaJlJIaMU U BOJHBIMU PACTBOPAMHU KUCJIOT U COJIEH;
HaOJII0AAaTh U ONUCHIBATH NPU3HAKM M YCIIOBHUS TEUEHHsS XMMMUYECKUX pEakIHil, JesaTh BBIBOJABI HAa OCHOBAHMM aHajlu3a HaOIIOAECHUH 3a
9KCIIEPUMEHTOM;

IMPOBOAUTDL PACUCTHI IO XUMHUYCCKUM YPABHCHUAM HA HAXOXICHHUC KOJINYCCTBA, MACChl I o0beMa MMpoAYyKTa p€akKru 110 KOJIUYCCTBY, MacCCC
WA 00beMYy HCXOAHOIO BEILECTBA; C MCIOJIb30BAaHUEM IOHATHUSA «A0JIA», KOIJIa MCXOAHOE BEIIECTBO JaHO B BHUJAE pacTBOpa C 3aJaHHOMN
MacCOBOH J0JIEH PACTBOPEHHOI'O BEIIECTBA UIIU COACPIKUT ONPEIEICHHYIO JOII0 IPUMECEH.

MeTanpeameTHbie pe3yJbTaTbl 00y4eHUs

VYyamuiicst JOJIKEH ymems:

COCTaBJIATh Ha OCHOBE TEKCTa CXEMBI, B TOM yHcie ¢ mpuMeHeHneM cpeacts UKT;
CaMOCTOSATENFHO O(OPMIIATH OTYET, BKIIOYAIOIINI OMCaHNE SKCIIEPUMEHTA, €0 Pe3yJIbTaTOB, BBIBOJIOB;
UCIIOJIb30BATh TaKOH BHJ MBICJICHHOTO (MICaTbHOTO) MOJCIUPOBAHMS, KaK 3HAKOBOE MOJEIMPOBaHNE (Ha MpUMEpEe YPaBHEHUH XUMHUECKHX
peakiuii);
pa3nuyatb 00bEM U COAEepIKaHUE TTOHITUH;
pas3IuyaTh POAOBOE M BUIOBOE MTOHSTHS,;
OCYILIECTBIISITH POAOBUIOBOE ONPEICIICHUE TIOHSTHH.
Jemoncrpanuu. Ilpumepsr ¢usnyeckux sBieHWil; a) maBieHue mapaduua; 0) auddy3us AYMUCTHIX BEMIECTB C TOPSINEH JIAMIIOYKH

HakanuBaHus. [IpuMepsl XUMUYECKUX SBJICHUN: a) TOPEHUE MarHus; 0) B3auMOJIEHCTBHE COJSTHOM KUCIOTBI ¢ MPaMOPOM HJIM MEJIOM; B) MOJIyu€HHE
ruapokcuaa meau (I1); r) pacTBopeHHe MOIYyYEHHOrO TUAPOKCHIA B KHCIOTax; 1) B3auMmojnenctBue okcuga menu (II) ¢ cepHoit kucimoroi mpu
HarpeBaHUU; €) Pa3IoKeHHe IepMaHTaHaTa KaJKs; ) B3aUMOIEHCTBHE Pa30aBICHHBIX KUCIOT ¢ MeTalIaMH.

JlaGopaTopHbie onbIThl. 3. CpaBHEHHE CKOPOCTH MCIIAPEHUS BOJABI U CIIUPTA [0 MCUE3HOBEHMIO MX Kareib Ha (PUIbTPOBaIbHOI Oymare. 4.

OxucneHre Menu B IUIAMEHU CIUPTOBKM WM ropenku. 5. IloMyTHeHHE M3BECTKOBOM BOJbI OT BBIABIXaEMOIO yriekuciaoro raza. 6. Ilomyuenue
YIJIEKHUCIIOTO Ta3a B3auMOJIeHICTBUEM CO/bI M KUCIIOTHL. 7. 3amelieHne Meu B pactBope xsopuaa meau (II) xenezom.

IIpakTuyeckas padora Ne 5.[Ipu3HaKu XMMHUECKUX pPEaKIIUM.

IIpeaMeTHbIE Pe3VJbTATHI 00YVUEHHUS .

VYyamuiicst JOJKEH ymems:

oOpataThcs ¢ 1ab0paTopHBIM 000PYIO0BaHUEM M HarpeBaTeIbHBIMU MIPUOOPaMU B COOTBETCTBUH C NMPaBUIAMH TEXHUKHU 0€30M1aCHOCTH;
BBITNIOJTHATH MPOCTENIINE pUeMbl paboThI ¢ JaOOpaTOPHBIM 000PYAOBaHUEM: J1a00PAaTOPHBIM IITATUBOM; CIIUPTOBKOI;

Ha0J10/1aTh 3a CBOMCTBAMHU BEILLECTB U SBJICHUSMHU, IPOUCXOASIINMH C BEIIECTBAMU;

OINMCHIBATh XUMUYECKUI 3KCIIEPUMEHT C IIOMOILBIO ECTECTBEHHOTO (PYCCKOTO WJIM POJHOTO) SI3bIKA U SI3bIKA XUMUU;



¢ JCJIATh BBIBOJBLI 110 PE3YyJIbTaTaM IMMPOBCACHHOT'O SKCIICPUMCHTA,
® TOTOBUTH PACTBOPHI C OMPEACIICHHON MAaCCOBOM JI0JIEH PACTBOPEHHOTO BEILIECTBA;
® [IPUTOTOBHUTH PACTBOP M PACCUUTATh MAaCCOBYIO JAOJIO PACTBOPEHHOI'O B HEM BEILIECTBA.

MeTanpeameTHbie pe3yJbTaTbl 00y4eHUs

VYyamuiicst JOJIKEH ymems:
CaMOCTOSITENILHO MCIIOIH30BATh OMOCPEAOBAHHOE HAOIIOICHHE.

Tema 6. Teopusi 2IeKTPOTUTHYECKOI TUCCONMMAIMHI H CBOMCTBA KJIACCOB HEOPTaHMYECKUX coeTuHeHui (22 u)

[TonaTne 00 >MEKTPOIUTHUECKONW AUCCOLUMAIMH. DIIEKTPOIUTHI U HEAIEKTPOIUTH. MEXaHu3M JUCCOLHUAINN DJIEKTPOIUTOB C PA3IUYHBIM
TUIIOM XUMUYECKOU CBsA3H. CTENeHb ANEeKTPONIUTHYeCKol qucconuanui. CHIIbHbBIE U c1a0ble SJIEKTPOIUTHI.

OcCHOBHBIE MOJIOKEHUS TEOPUU IEKTPOJIUTUUECKON aAucconuanyy. VoHHbIe ypaBHEHUs peakUuil. YClIoBHS NPOTEKaHUs peakluu oOMeHa
MEXY 3JEKTPOJIIUTAMHU JI0 KOHIIA B CBETE€ MOHHBIX IIPEICTABICHUM.

Knaccugukarus HOHOB M UX CBOICTBA.

Kucnotsl, ux knaccuduxaims. Jucconnanus KUCIOT U UX CBOMCTBA B CBETE TEOPUH DIIEKTPOIUTHUECKON aucconuanuu. MolekysipHble U
VMOHHBIE YPABHEHUs PeakIUil KuciaoT. BzaumonelcTBue KUCIOT ¢ MeTallaMU. DJIEKTPOXUMUYECKHUI psii HanpshkeHU MeTtaisioB. B3aumopeiicTBue
KHCJIIOT C OKCHUJaMU METAJUIOB. B3amMopaeilcTBUE KHUCIOT C OCHOBAaHUSIMU - peaklus HeWTpanu3auud. B3aumonencTBHE KHCIOT € COJSIMH.
Hcnonb3oBanne TabIUIbl PACTBOPUMOCTH JIJIS1 XapaKTEPUCTUKH XUMUYECKUX CBOMCTB KHUCIIOT.

OcHoBanusi, ux kiaccupukanusg. Jlucconmuamuss OCHOBAaHMW M HMX CBOWCTBA B CBET€ TEOPUU DIEKTPOJIUTHUECKON HCCOIMAIIUU.
B3aumoseiicTBue OCHOBaHMI C KHCJIOTaMH, KHCIOTHBIMH OKCHJIAMHU MU cojisiMU. Vcmonb3oBaHHe TaOJIUIbI PACTBOPUMOCTH JJISl XapaKTEPUCTUKU
XUMHYECKHUX CBOICTB OCHOBaHUH. Pasnoxenne HEPacCTBOPUMBIX OCHOBaHMI npu HarpeBaHuH.
Commn, ux ximaccuukanus W AUCCOLMAIMS PA3TUYHBIX TUTMOB cojieli. CBOWCTBAa coJiel B CBET€ TEOPUU DIEKTPOJUTHUECKOM JTUCCOIUAIINH.
B3aumoneiictBue cosieil ¢ METAJUIAMM, YCJIOBHsS IPOTEKaHUs 3TUX peakiuil. B3aummozelcTBue cojeil ¢ KHUCIOTaMHM, OCHOBAaHMSMH U COJISIMH.
Hcnonb3oBanne TabIUIBI PACTBOPUMOCTH JIJIsl XapaKTEPUCTUKU XMMUUECKUX CBOMCTB COJIEH.

O06o00611eHne cBeleHui 00 oKcHIax, UX KiIaccu(UKaul 1 XUMHYECKHUX CBOMCTBaX.

['eHeTnyeckue psapl METAIIOB U HEMETAIIOB. ['eHeTnueckas cBs3b MEXKy KjlacCaMl HEOPraHUYECKUX BELIECTB

OKHCIUTENBHO-BOCCTAHOBUTEIbHBIE PEAKIIUU. OKHCIUTEND U BOCCTAHOBUTEIb, OKUCIIEHUE U BOCCTAHOBJICHHUE.

Peakuyu moHHOrOo OOMEHa M OKHUCIIUTEIbHO-BOCCTAHOBUTENbHBIE peakiuu. COCTaBlI€HHE YpPaBHEHHH OKHCIUTEIbHO-BOCCTAHOBUTEIBHBIX
peaKIMii METOAOM 3JIEKTPOHHOTO OasiaHca.

CBoiicTBa MPOCTHIX BEIIECTB - METAIJIOB U HEMETAJUIOB, KUCIIOT U COJIEH B CBETE MPEJICTaBICHUH 00 OKHCIUTEIbHO-BOCCTAHOBUTEIBHBIX MPOIIECCAX.

IIpeaMeTHbIE Pe3VJIbTATHI 00YVUEHHUS :

VYyamuiicst JOJKEH ymems:
® JCIOJIb30BaTh MPH XapaKTEPUCTUKE MPEBPAIICHUN BEIIECTB TMOHATHS: «PACTBOP», «IJIEKTPOJUTHUYECKAS IUCCOIUALNSY, «IJICKTPOIUTHI,
«HEIJIEKTPOJHTE), «CTEMEeHb JUCCOIMAINNY», «CUJIbHBIC SJCKTPOIUTBD), «CIA0bIe JIEKTPOIUTHD), «KATHUOHBD», «AHUOHBDY, «KHCIOTBI,



«OCHOBaHHUSI», «COJIN», KMOHHBIE PEAKLUN», «HECOIe00pa3yIoIIie OKCUABD, «Coe00pa3yrolie OKCUIbD, «OCHOBHbBIE OKCUABD), «KHCIOTHBIE
OKCHJIbI», «CPEIHHE COJIM», «KUCIBIE COJIN», «OCHOBHBIE COJIM», «TEHETHUYECKUU PAI», «OKUCIUTEIBbHO-BOCCTAHOBUTEIBHBIE PEAKLUN,
«OKHUCIIMTEIIb), «BOCCTAHOBUTEIbY», KOKUCIECHUEY», «BOCCTAHOBIICHUEY;

OIHCHIBATh PACTBOPEHHUE KaK (PU3MKO-XUMHUYECKHI Mpo1iecc;

WJUTFOCTPUPOBATH TNPUMEPAaMU OCHOBHBIEC IOJIOKEHUS TEOPHHM JJIEKTPOIUTHYECKON NMCCOUMALNUM; TE€HETUYECKYI0 B3aMMOCBSA3b MEXIY
BelecTBaMu (IIPOCTOE BEIIECTBO — OKCUJ — FHAPOKCUI — COJIb);

XapakTepu30BaTh O0IIMEe XMMHYECKHE CBOMCTBA KHUCIOTHBIX M OCHOBHBIX OKCHJIOB, KHUCJOT, OCHOBaHMIl M COJIeH C MO3ULIMNA TEOPHUH
3JIEKTPOJIUTAYECKON AUCCOLMALNH; CYIIIHOCTh JIEKTPOJIUTUYECKON TUCCOLMALMU BEIIECTB ¢ KOBAJEHTHOM IMOJISPHON U MOHHOM XMMHUYECKOU
CBA3BI0; CYIIHOCTh OKUCIIUTEIbHO-BOCCTAHOBUTEIBHBIX PEAKLINN;

MIPUBOAUTH MPUMEPBI PEAKIMUH, MOATBEPKAAOIIMNX XUMUYECKUE CBOMCTBA KHCIOTHBIX U OCHOBHBIX OKCHJIOB, KHCJIOT, OCHOBAHHM U COJICH;
CYIIECTBOBAHUE B3aUMOCBSI3U MEK]ly OCHOBHBIMU KJIACCaMH HEOPTaHUYECKUX BELIECTB;

KJIACCU(UIIUPOBATH XUMUYECKUE PEAKIINH 110 KA3MEHEHUIO CTETICHEH OKHCIICHUS 3JIEMEHTOB, 00pa3yIOIINX pearnpyroIIfe BeIIeCTBaY;
COCTaBJIATh YPAaBHEHUSI SJIEKTPOJUTHUYECKOM AUCCOLUUALMU KHCJIOT, OCHOBAHHUIN M COJIEH; MOJIEKYJIIPHBIC, MTOJIHBIE U COKPAICHHbIE MOHHBIE
YPaBHEHUSI PEAKLUUN C YYACTHEM SJIEKTPOJIMTOB; YPaBHEHHUS OKHUCIUTEIbHO-BOCCTAHOBUTENIBHBIX PEAKIMH, UCIOJIb3Yysl METOJ 3JIEKTPOHHOIO
OanaHca; ypaBHEHUSI PEaKIIMi{, COOTBETCTBYIONIMX IOCIEIOBATEIHLHOCTH («IIEMOYKE») MPEBPAIICHUN HEOPTaHWMUYECKUX BEIIECTB PA3TMIHBIX
KJIACCOB;

ONpPEIEIATh OKUCIUTENb U BOCCTAHOBUTEIb, OKUCIEHUE U BOCCTAHOBJIEHUE B OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX PEAKLIMIX;

yCTaHaBJIMBATh IPUUMHHO-CIIEACTBEHHBIE CBSA3H: KJIACC BEUIECTBA — XMMUYECKHE CBOMCTBA BEIIECTBA;

HAOJII0JIaTh ¥ OMUCHIBATH PEAKITUU MEKY IEKTPOJIUTAMH C IIOMOIIBIO €CTECTBEHHOTO (PYCCKOTO WIJIM POJTHOTO) S3bIKA U SI3bIKA XUMUU;
MPOBOJUTH OIBITHI, MOATBEPKAAIOIINE XUMUYECKHE CBOMCTBA OCHOBHBIX KJIACCOB HEOPIraHUYECKUX BEILIECTB.

MeTal’lpeJIMeTH])Ie Pe3yJdbTaThbl oﬁyqemm

VYyamuiicst JOJKEH ymems:

JIeNaTh IOMETKH, BBIIMCKH, IUTUPOBAHUE TEKCTA;

COCTaBJIIATh NOKJIAJ;

COCTaBJISITh HA OCHOBE TE€KCTa IpauKu, B TOM yuciie ¢ npuMeHeHueM cpeacts UKT;

BJIAJIETh TAKUM BUJOM H3JIOKEHUS TEKCTA, KaK PacCyKICHUE;

UCMOJb30BaTh TAKOH BHJ MBICICHHOTO (MJ€aIbHOTO) MOJEIMPOBAHHUSA, KaK 3HAKOBOE MOJIENUpOBaHME (HA MpHUMEpEe ypaBHEHHUH peakIuii
JMCCOLMAIINH, HIOHHBIX YPaBHEHHUH peakiui, MOTypeakuii OKHUCIEHU-BOCCTAHOBIICHNUS);

pa3nuyaTh KOMIOHEHTHI JOKa3aTelbCTBa (TE3UC, apryMEHTHI U (hOpMY J10Ka3aTeIbCTBA);

OCYILIECTBIIATh MPSAMOE UHAYKTUBHOE J10Ka3aTEIbCTBO.

I_[eMOHCTpalIl/II/I. HcnerTanme BCIICCTB U UX PACTBOPOB Ha JJICKTPOIIPOBOAHOCTD. 3aBHCHUMOCTH SJICKTPOIIPOBOAHOCTHU YKCYCHOﬁ KHUCJIOTBI OT

KOHIIEHTpaluu. B3anMonelicTBrue UHKa C cepoi, CONITHOM K1cIoToH, Xiaopuaom menu (II). 'openne marnus.



JladopaTopHble onbIThl. 8. Peakiinu, xapakTepHbIe ISl paCTBOPOB KHUCIIOT (COJISTHOM MM cepHOi). 9. Peakiuu, XxapakTepHble ISl paCTBOPOB
menoven (rugpokcuioB Hatpust uian kanus). 10. IToxydyenue u cBoiicTBa HEPaCTBOPUMOTO OCHOBaHUS, Hanpumep ruapokcuna menu (11). 11. Peaknuwy,
XapaKTepHBIC N7 paCTBOPOB coJiel (Hampumep, st xiopuaa meau (I1)). 12. Peakiuu, xapakTepHbIe 711 OCHOBHBIX OKCHIOB (HampuMep, Ui OKCUaa
kanblus). 13. Peakiuu, XxapakTepHble il KUCIOTHBIX OKCHUJIOB (HAIIpUMeEp, Uil YIJIEKUCIIOTO rasa).

IIpakTnyeckas padora Ne 6. CpoiicTBa KUCIIOT, OCHOBAHHM, OKCHUJIOB U COJIEH.
IIpakTnueckas padora Ne 7. Penienne skcriepUMEHTaIbHbBIX 3a/1a4.

IIpeaMeTHblIe pe3yabTaThbl 00y4eHUs

Ydamuiics JOJKEH ymems:

oOpamiaThcs ¢ JJabopaTOpHBIM 000PYAOBAaHUEM U HarpeBaTeIbHBIMU ITPUOOPAMU B COOTBETCTBUH C MTPaBUJIAMHU TEXHUKH O€30MaCHOCTH;
BBITIOJIHATH IPOCTEHIITNE TIPUEMBI 0OpaIlieHus ¢ JTabopaTOpHLIM 000pyA0BaHUEM: 1a0OPATOPHBIM IITATUBOM, CITUPTOBKOM;

HaO0JII01aTh 32 CBOMCTBAMHM BEIICCTB M SIBJICHUSMH, TPOUCXOASAIIMMU C BEIICCTBAMHU;

OMKCBIBATh XUMHYECKUH IKCIIEPUMEHT C TIOMOIIBIO €CTECTBEHHOTO (PYCCKOTO MJIM POJTHOTO) S3bIKA U S3bIKA XHUMHH;

JIeNaTh BBIBOJIBI 0 PE3yJIbTaTaM IPOBEIECHHOIO SKCIEPUMEHTA.

MeTanpenMeTHme pe3yJdbTaThbl oﬁyqe}mﬂ

VYyamuiicst JOJKEH ymems:
® ONIpEeNeNsTh, UCXOA U3 YueOHOI 3a1auu, HEOOX0AUMOCTh HETTOCPEICTBEHHOTO UJTH OMTOCPEOBAHHOTO HAOIOICHHUS;
®  CaMOCTOSATETHHO (POPMHUPOBATH MPOTPAMMY IKCIIEPUMEHTA.

TPEBOBAHMUS K YPOBHIO ITIOAT'OTOBKH BbBIITYCKHHUKOB.

BbINYCKHUK HAY4YUTCH:

* ONUCBIBATh CBOMCTBA TBEP/BIX, KHUJKHUX, A3000pa3HBIX BEIIECTB, BBIACIASA UX CYIIECTBCHHBIE IPU3HAKY;

* XapaKkTepU30BaTh BEIIECTBA IO COCTaBY, CTPOCHUID M CBOMCTBAaM, YCTaHABIMBATh IPUYMHHO-CIECIACTBEHHBIE CBS3W MEXIy JaHHBIMHU
XapaKTEPUCTUKAMHU BEILECTBA;

* PaCKpBIBATH CMBICII OCHOBHBIX XMMHMYECKHX IOHATUH «aTOM», «MOJEKYJIa», «XHUMHUYECKHUH DIEMEHT», «IIPOCTOE BEIIECTBO», «CIOKHOE
BEILECTBO», «BAIECHTHOCTDY, HUCIIOJIb3Ysl 3HAKOBYIO CUCTEMY XUMMUH;

* U300pakaTh COCTaB MPOCTEHMIINX BEIIECTB C MOMOIIBI0O XUMHUYECKHX (POPMYJI U CYHUIHOCTh XMMHUYECKHUX PEAKUUN C MOMOIIBI0O XUMHYECKHX
YPaBHEHUH;




* BBIYHCIIATH OTHOCUTENIBHYIO MOJIEKYJISIPHYIO M MOJISIPHYIO MacChl BEILECTB, a TAKXKE MACCOBYIO JOJTK XMMHUYECKOTO 3JIEMEHTA B COCIUHECHMSIX
IUI OLICHKU MX IPAKTUYECKON 3HAUMMOCTH;

* CPaBHUBATh 110 COCTAaBY OKCHUJbI, OCHOBAHMsI, KUCIIOTHI, COJIN;

* KJIacCU(pUIIMPOBATH OKCU/IBI U OCHOBAHHUS IO CBOWCTBAM, KUCJIOTHI M COJIU 110 COCTAaBY;

* [10JIb30BaThCA J1a00PaTOPHBIM 000PYIOBAHUEM M XMMHUUYECKON MOCYI0M;

* IPOBOJIUTh HECJIOXKHBIE XMMHUYECKHE OMBITHl M HAONIOJCHHS 32 W3MEHEHHMSIMU CBOWCTB BEILECTB B IPOLIECCE WX IMPEBpAIICHUi; cOOI0aaTh
IIpaBUJIa TEXHUKU 0€30I1aCHOCTH IIPU NPOBEIEHUH HAOIIOACHUI U ONBITOB;

* pa3nuyaTh SKCIEPUMEHTAIBFHO KUCIOTHI M IMIEI0YH, MOJIB3YSICh MHIMKATOPAMU; OCO3HABATh HEOOXOAMMOCTh COOIOAEHUST Mep 0e30macHOCTH
pU OOpALEHUHN C KMCIOTaMH U I1EI0YaMHU.

* pacKpbIBaTh CMBICH nepruoandeckoro 3akona J[. 1. Menaeneena;

* ONMCHIBATh U XapaKTE€PU30BaTh TAOINYHYIO (GOPMY EPUOIUIECKON CUCTEMbl XMMUYECKHUX 3JIEMEHTOB;

* XapaKTepU30BaTh COCTaB ATOMHBIX JIEP U PacpeesICHUE YUCIIa 3JEKTPOHOB 10 3JIEKTPOHHBIM CJIOSIM aTOMOB XMMHMUYECKHUX 3JIEMEHTOB MaJIbIX
IIEPUOO0B NIEPUOJUYECKON CUCTEMBI, a TAKKE KaIMs U KaJIbLIUS;

* pa3auy4aTh BUJbl XUMHUUECKOH CBSI3U: HOHHYIO, KOBAJIEHTHYIO MOJIIPHYIO, KOBAJIEHTHYIO HEMOJSPHYIO U METAJUIMUECKYIO;

* 1300paxkaTh 3JIEKTPOHHO-UOHHbIE (POPMYJIBI BEIIECTB, 0OPA30BAHHBIX XUMUUYECKUMH CBSI35IMH Pa3HOI'O BUA;

* BBISIBJISITh 3aBUCHMOCTb CBOMCTB BEIIECTB OT CTPOCHUS UX KPUCTAUINYECKUX PEIIETOK: HOHHBIX, AaTOMHBIX, MOJIEKYJISIPHBIX, METAJUIMYECKUX;

* XapaKTepu30BaThb XMMHUYECKHE 3JIEMEHThl U MX COEIMHEHMsS Ha OCHOBE IOJIOKEHHs JIEMEHTOB B NEPUOANYECKON CHCTEME M OCOOEHHOCTEH
CTPOEHHS UX aTOMOB;

* XapaKTepU30BaTh HAYYHOE M MHUPOBO33PEHYECKOE 3HAYECHHE IEPUOJMYECKOrO 3aKOHA U IMEPUOJUYECKOW CHUCTEMBl XMMHYECKHMX JJIEMEHTOB
J1. . MenneneeBa; * 00bACHATh CyTh XUMHUUECKHX IPOLIECCOB U UX MPUHLMIIUAIBLHOE OTINYHE OT (PU3UUECKUX;

* Ha3bIBATh IIPU3HAKU U YCIIOBUS IPOTEKAHNUS XMMUUECKUX PEAKIIUM;

* YCTaHaBJIMBATh MPUHAAIC)KHOCTh XUMUYECKON peakuu K ONpee€HHOMY TUITY 110 OJJHOMY U3 KJIACCU(UKALMOHHBIX MPU3HAKOB: 1) MO YUCITy U
COCTaBY MCXOJIHBIX BEIIECTB U MPOAYKTOB peakIMM (Peakluu COSIUHEHUS, pa3IokKeHUs, 3aMellleH!s] 1 0OMeHa); 2) 1O BBIIEICHUIO WK MOTJIOLIEHUIO
TEIUIOTHl (peakUuu SK30TEPMHUECKHE M DHJOTEPMHUYECKHUE); 3) IO HM3MEHEHUIO CTENEeHEeH OKHUCIIEHUS XUMHUYECKHX DJJEMEHTOB (peakiuu
OKHUCIIUTEIHHO-BOCCTAHOBUTEINBHEIE); 4) 10 00paTUMOCTH Tpoliecca (peakiuu o0paTuMble U HeOOpaTUMBIE);

* COCTaBIIATh YPABHEHUS JJIEKTPOJUTUYECKON AMCCOLMANMM KHUCIOT, IIEJIOYEH, COJIEH; IOJIHBIE U COKPALIEHHBIE MOHHBIC YPAaBHEHMs PEaKIUi
o0MeHa; ypaBHEHHS OKUCIUTEIbHO-BOCCTAHOBUTEIbHBIX PEAKIIA;

* IPOTHO3UPOBATh NPOAYKTHl XMMHUYECKUX peakuuid mo (opmyiam/Ha3BaHUSM HCXOJHBIX BEIIECTB; OMPEIENATh HCXOJHBbIE BEUIeCTBa I10
¢dbopMynaM/Ha3BaHUSAM MPOTYKTOB PEAKLINY;

* COCTaBJIATh YpaBHEHUS peaklui, COOTBETCTBYIOIIUX IOCIIEIOBATEIbHOCTH (KIIETIOUYKE») MpPEBpallleHul HEOPraHMUECKUX BELIECTB Pa3IMUHBIX
KJIACCOB;

* BBISIBJISITH B IIPOLIECCE AKCIIEPUMEHTA MPU3HAKH, CBUIETEIBCTBYIOIIME O MPOTEKaHUH XUMHUYECKON peaKily;

* [IPUTOTOBJIATH PACTBOPBI C ONPEAETIEHHON MaCCOBOM J10JIEW paCTBOPEHHOIO BELIECTBA;

* ONPENIENATh XapaKTep Cpe/Ibl BOAHBIX PACTBOPOB KUCIIOT M LIEJIOYEH [0 U3MEHEHHUIO OKPACKU UHAUKATOPOB;

* IPOBOJIUTH KAYECTBEHHBIE pEAKLINHU, IOATBEPKAAIOIINE HATMUNE B BOJHBIX PACTBOPAX BEIIECTB OTAEIbHBIX HOHOB

* ONpeNeNATh MPUHAAJIEKHOCTh HEOPraHUYECKUX BEIIECTB K OJJHOMY M3 M3YUYEHHBIX KJIACCOB/TPYIII: METAJUIbl 1 HEMETaJUIbl, OKCHU/Ibl, OCHOBAHUS,
KHCJIOTBI, COJIH;

* COCTaBJIATH (POPMYJIBI BELIECTB 110 UX HA3BAHMSIM;



* OMNPENIENATh BAJIGHTHOCTD U CTETIEHb OKUCIICHUS JIEMEHTOB B BEILIECTBAX;

¢ COCTaBJIAATh (bOpMyJIBI HCOPTaHUYCCKUX COeI[I/IHeHI/II\/'I MO BAJICHTHOCTSAM U CTCIICHAM OKHCJICHHA 3JICMCHTOB, a TAK¥KC 3apsgaaM MOHOB, YKa3aHHbIM
B Ta0JIMIIE paCTBOPUMOCTH KHUCIIOT, OCHOBAHUM U COJICH;

* O0OBICHSTH 3aKOHOMCPHOCTH HU3MCHCHUA (1)I/ISI/I‘ICCKI/IX U XUMHYECKUX CBOMCTB IMPOCTBIX BCULICCTB (MeTaJIJIOB u HCMeTaJIJIOB) U HUX BBICHINX
OKCHJIOB, 00pa30BaHHbBIX AJIEMEHTaMU BTOPOTO U TPETHETO MEPUOJIOB;

¢ Ha3bIBaThb O6H.[I/Ie XUMHUYCCKUC CBOﬁCTBa, XAPAKTCPHBIC U TPy OKCUAOB: KUCIIOTHBIX, OCHéBHbIX;

* Ha3bIBaTh OOIIME XUMUYECKHE CBOMCTBA, XapaKTePHbIE ISl KAXKIOTO U3 KIAaCCOB HEOPTaHMUECKUX BEIIECTB: KUCIOT, OCHOBAaHUH, COJIEH;

* IPUBOJIUTH MIPUMEPHI PEAKIIUMA, TOATBEPKIAIOIINX XUMUYECKHNE CBOMCTBA HEOPraHUUECKHUX BEIIECTB: OKCUIOB, KUCJIOT, OCHOBAHUM U COJIEH;

* OMPEIEIATh BEIIECTBO-OKUCIUTEINb U BEIIECTBO-BOCCTAHOBUTEIb B OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX PEAKIIUAX;

* COCTaBJISITh OKUCIUTEIHbHO-BOCCTAHOBUTENBHBIN OaaHc (U1 M3yYEeHHBIX PEAKIIHiA) IO MPEATI0KESHHBIM CXeMaM peaKIuii;

* IPOBOJIUTH JIAOOPATOPHBIE OIBITHI, MOATBEPKAAIOIINE XMMHUUECKHUE CBOMICTBA OCHOBHBIX KJIACCOB HEOPTaHUYECKUX BELIECTB;

BbINyCKHUK MOJYYUT BO3MOKHOCTh HAVUHUTHCS:

* IPaMOTHO 00pamaThCs C BEIECTBAMHU B TIOBCETHEBHOW KHU3HH;

* 0CO3HABaTh HEOOXOAMMOCTH COOJIIOICHHUS TTPABHII IKOJIOTUYECKU OE€30MacCHOT0 MOBEACHUS B OKPY KaIOIIeH MPUPOTHOM cperie;

* [IOHUMaTh CMBICI M HEOOXOAMMOCTb COOJIOJAEHUS NpPENNUCaHUM, MpeasaraéMblX B MHCTPYKLUMAX IO HMCIOJIb30BAHHUIO JIEKApCTB, CPENICTB
OBITOBOW XMUMHH U JP.;

* HCII0JIB30BaTh IPUOOPETEHHBIE KIIFOUEBbIE KOMIETEHTHOCTH IIPU BBINOJIHEHUN MCCIIEA0BAaTENbCKUX MPOEKTOB M0 U3YUYEHHIO CBOMCTB, CIOCOOOB
MOJIy4EHHUS U PACIIO3HABAHUS BEIIECTB;

* pa3BUBaThb KOMMYHUKAaTUBHYIO KOMIETEHTHOCTb, UCII0JIb3Ys CPEICTBA YCTHOM M MMCbMEHHON KOMMYHUKALIMK IIPU paboTe ¢ TEKCTaMU yuyeOHHKa
U JIOTIOJIHUTEIBHON JTUTEPATYpPO, CIPABOYHBIMU TA0JIUIIAMH, TIPOSBISATH TOTOBHOCTh K YBXXCHUIO HHOM TOUKH 3pEHHs PU 00CYKJIEHUU PE3yIbTAaTOB
BBITIOJTHEHHON paOOoThI;

* 0O0OBEKTUBHO OIICHMBATh MH(OPMAIMIO O BEIIECTBAX M XUMMUYECKUX IPOLECCaX, KPUTUYECKH OTHOCUTHCS K IICEBJOHAYyYHON HH(pOpMaIUH,
HeI00POCOBECTHOM peKIiaMe, KacaroIIecsl UCIIOJIb30BAHUS PA3TUYHBIX BEIIECTB.

* 0CO3HAaBaTh 3HAYEHHUE TEOPETUUECKUX 3HAHUH JJIS IPAKTUYECKOM IEATENBHOCTH YETI0OBEKa;

* ONUCBIBATh U3YUYEHHbIE OOBEKTHI KAK CUCTEMBI, IPUMEHSISI JIOTUKY CUCTEMHOI'O aHalln3a;

* IPUMEHATh 3HAHMS O 3aKOHOMEPHOCTAX MEPHOAMYECKONW CHUCTEMBbl XMMMYECKHX JJIEMEHTOB sl OOBSICHEHUS M MpPeIBUICHUS CBOMCTB
KOHKPETHBIX BEILIECTB;

* pa3BUBaTh UHPOPMALMOHHYIO KOMIIETEHTHOCTh MOCPEACTBOM YIIIyOJIeHUs 3HAaHUN 00 MCTOPUM CTAHOBJICHHSI XUMUYECKOM HayKH, €€ OCHOBHBIX
MOHATHH, TIEPUOANUECKOT0 3aKOHA KaK OJIHOTO U3 BaXKHEHUIIINX 3aKOHOB IIPUPO/IbI, & TAKKE O COBPEMEHHBIX JIOCTH)KEHUSAX HAyKU U TEXHUKU.

* COCTaBJIATh MOJIEKYJISIPHBIE U TIOJIHBIE HOHHBIE YPABHEHUS MO COKPAILIEHHBIM HOHHBIM YPaBHEHUSIM;

* IPUBOJIUTH IPUMEPHI PEAKIUH, MOATBEPHKAAIOIINX CYIIECTBOBAaHNE B3aUMOCBSI3HU MEX/1y OCHOBHBIMU KJIACCAMH HEOPTaHUYECKHUX BEIIECTB;

* IPOTHO3UPOBATH PE3YIbTAThI BO3JCHCTBUS Pa3IMUHBIX (PAKTOPOB HA N3MEHEHHE CKOPOCTH XUMHUECKOM peaKinu;

* IPOTHO3UPOBATH PE3YJIbTAThl BO3AEHCTBHS pa3IMUHbIX (DAKTOPOB HA CMEIIEHNE XUMUYECKOTO PAaBHOBECHSI.

* IPOTHO3UPOBATh XMMUUYECKUE CBOWCTBA BELIECTB HA OCHOBE UX COCTaBa U CTPOCHUS;

* IPOTHO3UPOBATh CIIOCOOHOCTH BEIECTBA MPOSBIATH OKHUCIUTENbHbIE WM BOCCTAHOBHUTENBHBIE CBOWCTBA C YYETOM CTENEHEH OKHUCIEHHUS
AJIEMEHTOB, BXOJSIIUX B €0 COCTaB;

* BBISIBIISITH CYILIIECTBOBAHHE F€HETUUECKOI B3aMMOCBSI3M MEXK/y BEILIECTBAMU B PsIIy: MPOCTOE BEIIECTBO — OKCHJI — T'HMJIPOKCHI — COJIb;




¢ OpraHMU30BbBIBATh, IIPOBOAUTE YUCHUYCCKUE ITPOCKTEI 110 UCCIICOBAHUTIO CBOMCTB BCIICCTB, MMCIOIIUX BAXXHOC IMMPAKTUICCKOC 3HAUCHUC.

Onucanne y4e0HO-METOAMYECKOI0, MATEPHATbHO-TEXHMYECKOr0 U HH(POPMALMOHHOI0 o0ecneyeHnss 00pa3oBaTeIbHOI0

nporecca.
HatypasbHble 00beKTbI. HaTypanbHble 00bEKTHI, HCHIOIb3yeMbIe B O0YUYCHHH XMMUH, BKJIIOYAIOT B €0 KOJJICKIIMM MUHEPAIOB M TOPHBIX MOPOJI,
METAJUIOB U CIUIABOB, MUHEPAJIBHBIX YI0OpEHHH, MacTMace, KayayKoB, BOJIOKOH U T. 1. O3HaKOMJICHHE YYalIuXcsi ¢ 00pa3aMu UCXOAHBIX BEILECTB,
HOJIYTIPOAYKTOB M TOTOBBIX M3EIHUI MO3BOJIAET NOIYYUTh HAIVIAHOE IpeAcTaBlIeHne 00 ITUX MaTepualax, UX BHEIIHEM BHUJE, a TAKXKE O HEKOTOPbIX
¢u3nveckux CcBOMCTBaX. 3HAYMTENbHbIE y4eOHO-IIO3HABATEIbHBIE BO3MOYKHOCTH MMEIOT KOJUICKLIWH, W3TOTOBJICHHBIE CAMHMHU OOYYarOIIUMHUCS.
IIpenmeTs! Ui TakUX KOJJIEKIMH COOMPAIOTCS BO BPEMs SKCKYPCHI U APYTHX BHEYPOUHBIX 3aHATHH.
Komneknuu MCnonbp3yroTcss TOJBKO Ui O3HAKOMIICHHS YyYalluXcs C BHEIIHUM BHJIOM W (U3NYECKUMHU CBOWCTBAMHM H3YyYaeMbIX BELIECTB W
MatepuaioB. [ npoBeIeHHsI XUMUYECKHX OIBITOB KOJUIEKLIMU UCIIOJIb30BaTh HENb3sl.
XuMu4yecKkHe peakTHBbI U MaTepuajbl. OOpaiieHrne co MHOTMMHU BEIIECTBAMU TPeOyeT CTPOroro COONIIOJCHHS NMPaBWII TEXHUKH O€30MacHOCTH,
0COOEHHO IPU BBIMOJIHEHUH OIBITOB CAMUMHM ydalIuMHUcs. Bce HeoOXoumble Mephl TPEeI0OCTOPOKHOCTH YKa3aHbl B COOTBETCTBYIOUINX JOKYMEHTaX U
MHCTPYKIHAX, & TAKKE B TIOCOOUSIX JJIsl yUUTEIIeH XUMUU.
HauOosnee yacTo ucoib3yeMble peakTUBbI M MaTepUaJIbI:
1) mpocThie BelecTBa - MeJlb, HATPHUIl, KAIbIINI, ATFOMUHHIN, MarHui, )Keye30, HUHK, cepa;
2) oxcuabl — meau (1), kanpuus, xenesa (1), maruus;
3) KHCIIOTHI - CONsIHAS, CepHasi, a30THAsL,
4) OCHOBaHWUSI - TUIPOKCH]I HATPUS, THIIPOKCH/] Kalblnsl, THIPOKCH] Oapusi, 25%-Hbll BOJAHBIH PaCTBOp aMMHAKa,
5) comu - xmopuasl Hatpus, meau (1), sxenesa(lll); HuTpatel kamus, Hatpus, cepedpa; cynbdatel meau(ll), xkenesza(ll), xenesa(lll), amromunus,
aMMOHWUSI, KaJIHsi, OpOMH] HATPHS,
6) opraHMYecKHe COSTUHEHHS - KpaxMall, TJIHIUPHH, YKCYCHasi KHCJIOTa, METHIIOBBIN OpaH)KeBbIN, GheHON(BTATICHH, TAaKMYC.
Xumuyeckasi JJabopaTopHasi MocyAa, annaparbl U Npudopsl. XuUMHUECKas Mocya MOApa3JeNsIeTcs Ha JIB€ I'PYNMbl: JJs BBINOJHEHHUS OIBITOB
yUalluMHUCS U J€MOHCTPALIMOHHBIX OIBITOB.
[Tpubopsl, anmapaTel U YCTAaHOBKH, HCIOJIb3yEMbIE HA YPOKaX XHMHUH, MOAPA3JAEISAIOT HA OCHOBE IMPOTEKAIONIIUX B HUX (PU3NYECKUX U XUMHUYECKHUX
MIPOLIECCOB C YYaCTUEM BEIIECTB, HAXOASIINXCS B pa3HbIX arperaTHbIX COCTOSHUSIX:
1) npubops! s pabOTHI ¢ Ta3aMu - TOJy4YeHHe, COOMPaHIe, OUYUCTKA, CYIIKa, HOTJIOIICHHE I'a30B; PEAKIIMU MKy MOTOKAMHU Ta30B;
2) ammapaThl ¥ MPUOOPHI IS ONBITOB C )KUIKUMHU U TBEPIBIMH BEIIECTBAMH - TIEPETOHKA, (GUITBTPOBAHUE, KPUCTAIUTH3AINS; TPOBEICHUE PEaKIHii
MEX/y TBEP/BbIM BEIECTBOM U JKUAKOCTBIO, JKUAKOCTHIO M XKHUJIKOCTHIO, TBEPIBIMHU BEILIECTBAMHU.
Bue 37011 KitaccupuKkaluuy HaXoAsTCs JBE TPYIIbI y4eOHOI anmapaTypsbl:
1). 105 u3yueHust TEOPETHUECKUX BOIPOCOB XMMHUH - MILTIOCTPALIMS 3aKOHA COXPAHEHUsI MAacChl BEIIECTB, IEMOHCTPAIUS AJIEKTPOIPOBOJHOCTH
pacTBOpOB, JAEMOHCTpPAllMs JABM)KEHHS HOHOB B AJIGKTPUYECKOM IIOJIE; JJISl U3Y4YEHHUS CKOPOCTH XUMHUYECKOW peaklMu U XUMHYECKOIo
paBHOBECHS;
2). AJid WUTIOCTPAlM XUMHUYECKUX OCHOB 3aBOJICKUX CITIOCOOOB MOTYUYEHHsI HEKOTOPBIX BEUIECTB (CEPHOM KHUCIOThI, aMMHUaKa U T. I1.).
BcnomorarenbHyo pojib UTPalOT U3MEpUTENbHBIC U HarpeBaTeIbHbIe IPUOOPHI, pa3INUHbIe TPUCIOCOOIEHUS /171 BHIIIOIHEHHUS OIBITOB.



Moaean. O6beKTaMu MOJICTUPOBAHMS B XUMHUH SBIISIIOTCS aTOMBI, MOJIEKYJIbI, KPUCTAJUIBI, 3aBOJICKUE aliapaThl, a TAKXKE MPOUCXOSIINE MPOIIECCHI.
B npenogaBanuy XMMHUU HCTIONB3YIOTCSI MOJISTH KPUCTATMYECKUX PEIIETOK anMasa, rpaduTta, cepsl, pocdopa, okcuna yriepoqa(lV), nona, xenesa,
Menu, maraus. Habopsl Mojieneit aToMoB sl COCTABIICHHSI IIAPOCTEPIKHEBBIX MOJIECTIEH MOJICKYJT TPH U3YUYECHUH OPTaHUYECKON XUMHH.

Y4yeOHble MocoOUsi HA Me4YaTHOW OCHOBe. B mpoiiecce 00yueHUsT XMMHHM HUCIOJB3YIOTCS CIEAYIOIHUE TaOJUIBI MOCTOSSHHOTO 3KCIOHUPOBAHMS:
«Ilepuoguyeckas cucrema xumudeckux semeHToB J[. M. MenaeneeBa», «Tabmuia pacTBOPUMOCTH KHCJIOT, OCHOBAHHMH W COJCH», «DJEKT-
POXMMHMYECKHUH Psii HANIPSHKEHUN METaJIOB).

Jlisi opraHu3anMy CaMOCTOSTEIbHOW pa0OoThl OOYYaroOIIUXCSd Ha ypOKaX MCMOJB3YIOT pa3HOOOpa3Hble TUIAKTHUYECKHE MaTepHalIbl: TETpaad Ha
MeYaTHOM OCHOBE, KAPTOUKU C 3aJaHUSIMH Pa3HOM CTENEHM TPYAHOCTU JUIsl M3YyYEHHs] HOBOTO MaTepuasa, CaMONPOBEPKH M KOHTPOJS 3HAHUU
yYaluxcs.

JKpPaHHO-3BYKOBbIE CpeAcTBa 00y4YeHHsl. DKPaHHO-3BYKOBBIC IMOCOOMS ACNATCS HAa TPU OOJIBIIME TPYIIBI: CTaTHUYHBIC, KBa3WIWHAMUYHBIC H
nuHamMudHble. CTaTHYHBIME YKPAaHHO-3BYKOBBIMH CPEJICTBAMU OOYUYCHHUS SBISIOTCS AUA(DUIBEMBI, TUATO3UTUBHI (CIIAlbl), S AMHUYHBIC TPAHCIIAPAHTHI
st rpadonpoekTopa. Cepur TpaHCHIAPAHTOB MMO3BOJISIOT UMUTHPOBAThH JABHKEHUE IyTEM IMOCEAOBATEIIBHOIO HAJIOKEHHS OJTHOTO TpaHCIapaHTa Ha
npyroii. Takue cepun OTHOCST K KBa3UIMHAMUYHBIM 3KPAHHBIM TOCOOHSIM.

JIMHAMUYHBIMH SKPaHHO-3BYKOBBIMU TMOCOOUSMHU SIBIISIIOTCS MPOU3BENEHUs KUHeMartorpada: IOKyMEHTAIbHOTO, XPOHHKAIbHOTO, MYJIbTHILIU-
kKanuoHHOro. K 9TO# ke Tpymme OTHOCSATCS SKPaHHO-3BYKOBBIC CPEACTBA OOyUYEHUS, ISl MPEIbSBICHHUS WH(OPMAIMU KOTOPBIX HEOOXOIrMMa
KOMIBIOTEPHAs TEXHUKA.

Texnnueckue cpeacrBa o0yuyeHusi. [Ipu KOMIUIEKCHOM HUCIOJIB30BAaHUU CPEACTB OOYUYEHUSI HEU30EKEH BOMPOC O BO3MOKHOCTH 3aMEHBI OJHOTO
MOCOOMsl APYruM, HampuMep AEMOHCTPAIMOHHOTO WM J1a0OpaTOPHOTO OMbITa €ro H300pakeHueM Ha dkpane. MuHdopmamus, copepxariascs B
SKpaHHOM IOCOOWH, MPEICTaBIsIeT COOOW IHUIIL OTPaXEHHE peajbHOrO0 MHpA, W MOITOMY OHA JIOJDKHA UMETh OMOPY B YYBCTBEHHOM OIIBITE
oOydaromuxcs. B mpoTtuBHOM citydae (GOpMUpPYIOTCS HENpaBWiIbHBIE W (QopMalibHbIE 3HaHUSA. OCoOEHHO omacHO (OPMUPOBAHHE HCKAKCHHBIX
MIPOCTPAHCTBEHHO-BPEMEHHBIX MPEJCTABICHUM, IOCKOJIbKY SKPaHHOE MPOCTPAHCTBO U BPEMS 3HAYUTEIBHO OTJIMYAIOTCS OT PEajJbHOIO IPOCTPAHCTBA
Y BpEMEHU. DKpPaHHOE TTOCOOUE HE MOXKET 3aMEHUTh COO0H peasibHbI 0OBEKT B MIPOIIECCE €Tr0 MO3HAHUS BBUY TOTO, YTO HE MOXKET OBITh HCTOYHUKOM
YYBCTBEHHOI'O ONBITA O CBOMCTBAaX, CYUIECTBEHHBIX IPH U3YYECHUH XMUMHUH: LIBETE, 3alaxe, KPUCTANIMYECKOM CTPOCHHUH U T. A. B To ke BpeMs mpu
HaJU4YUHU y YYalIuXcsl JOCTATOUHBIX YYBCTBEHHBIX 3HAHWUW Ha HEKOTOPBIX ATamax OOyYEeHHs] BOCHPOU3BEICHHWE XHMHUUECKOTO OIbITa B SKPAHHOM
MOCOOMH MOXKET OBITh OoJiee 11eTIecO00pa3HBIM, YeM €r0 MOBTOPHAS JEMOHCTPAIIHSL.

Ilnanupyembie pe3yJbTaThl H3y4YeHHsI YUeOHOT0 IpeaMeTa.

B pe3ynbrare nzyueHus XuMuu Ha 6a30BOM YPOBHE YUEHHUK JT0JIKEH
3HATH/TIOHUMATh:

® XUMHUYECKYIO CHMBOJIMKY: 3HAKH XUMUYECKUX JIEMEHTOB, (OPMYITbI XUMHUUECKHUX BEIIECTB, YPABHEHUS XUMHUECKUX PEaKIIUi;

® BaXKHEHIINE XUMUYECKUE MOHSATHUS: BEIIECTBO, XUMUYECKUN FJIEMEHT, aTOM, MOJIEKYJIa, OTHOCUTEIbHbIE ATOMHAsI U MOJIEKYJISIpHAsi MaCChl, HOH,
AJUIOTPOIHUSL, U30TOIbI, XUMUYECKAs CBSI3b, SJEKTPOOTPULIATETbHOCTh, BAJICHTHOCTb, CTENIEHb OKHUCIEHHUS, MOJIb, MOJISIpHAsl Macca, MOJIIPHBII
00BbeM, BeIecTBa MOJICKYJIIPHOTO U HEMOJIEKYJIIPHOTO CTPOSHUSI, PACTBOPBI, SJIEKTPOJIUT U HEAICKTPOIUT, JJICKTPOTUTHIECKAS TUCCOIUAITHS,
OKHCJIUTETh W BOCCTAHOBHTEIb, OKHCICHHE W BOCCTAHOBJICHHE, TEIJIOBOW A((EKT peakmuu, CKOPOCTh XMMHYECKOW pPEaKIuu, KaTaau3,
XUMHYECKOEe paBHOBECHUE, YIIIEPOIHBIN CKeNeT, GyHKIMOHABHAS TPYIINa, H30MepHsi, TOMOJIOTHS,

® OCHOBHBIE 3aKOHBI XUMHUU: COXPAHEHHUS MACChI BEILIECTB, TOCTOSIHCTBA COCTABA, IEPUOANUYECKUIN 3aKOH;



® OCHOBHBIC TCOPUU XUMUU: XUMUYECKOU CBA3H, JICKTPOJIMTUUECKOU TUCCOLUALINU, CTPOCHUS OPTaHUYECKUX COCIUHECHUM;

e BWKHEHIIME BCIIECTBA M MAaTEPHAIbl: OCHOBHBIE METAJUIbl M CIUIABBI; CEPHAs, COJIAHAsA, a30THAs M YKCYCHAs KUCJIOTBI; IIENOYHM, AMMHAK,
MUHEpaJIbHbIe YAOOpEHMs, METaH, STHJIEH, aleTHJIeH, OEH30JI, 3TaHOJ, >XMPBI, MbLJa, TJIOKO3a, caxapo3a, Kpaxmall, KieTdaTka, OeiKH,
UCKYCCTBEHHBIEC U CHHTETUYECKHE BOJIOKHA, Kay4yKH, I1JIaCTMACCHI,

yMeTh:

e Ha3bIBATh: 3HAKU XMMHMUYECKHUX JIEMEHTOB, U3y4YCHHBIC BEILIECTBA 10 «TPUBHAIBHOW» WIM MEKyHApOJHOM HOMEHKIIATYpe;

e oOnpeAeasiTh. BAJICHTHOCTb U CTEIEHb OKUCIICHHMS XUMUYECKHX 3JIEMEHTOB, THUIl XMMHYECKOW CBA3U B COCAMHEHUSX, 3aps] MOHA, XapakKTep
Cpelbl B BOAHBIX PACTBOPAaX HEOPraHUMYECKHUX COCIUHEHUH, OKUCIIUTENb U BOCCTAHOBUTEIb, IPUHAIICKHOCTh BELIECTB K Pa3JIM4YHbIM KJIaccaM
OPraHUYEeCKUX COCAUHECHUM;

® XapaKkTepHU30BaTh: 3JEMEHTHl MaJIbIX IEPUOJOB IO MX IOJIOXKEHUIO B mepuoauueckoir cucreme J[.M.MenzaeneeBa; oOuipe XUMHUYECKHUE
CBOMCTBA METAJUIOB, HEMETAJJIOB, OCHOBHBIX KJIACCOB HEOPraHWYECKMX M OPraHMYECKHX COCIMHEHUM; CTPOCHUE U XMMHMUYECKHE CBOMCTBA
MU3YUYEHHBIX OPTaHUYECKUX COCIUHECHUM;

e OOBSAICHATBH: 3aBUCHUMOCTb CBOMCTB BELIECTB OT HMX COCTaBa W CTPOEHMS; MPUPOAY XHUMHUECKON CBS3U (MOHHOM, KOBaJEHTHOM,
METAJUINYECKOH ), 3aBUCUMOCTh CKOPOCTH XMMUYECKOH peakuK U MOJI0KEHN XUMUYECKOT0 PaBHOBECHS OT pa3IMYHbIX (DaKTOPOB;

®  BBINOJHATh XUMUYECKUI HKCIEPUMEHT 110 PACHO3HABAHUIO BAKHEHUIIMX HEOPraHUYECKUX (KHCIOPOJ, BOJOPOJ, YIVIEKUCIHBIM ras, aMMHaK,
PacTBOpPBI KUCIIOT U IIeNI0ueH, XJI0pUa-, Cyiab(aT -, KapOOHAT-UOHBI, MOHBI AMMOHUS1) U OPraHUYECKUX BELIECTB;

¢ BBIYMCJIATH. MAaCCOBYIO JIOJIO0 XHMMHYECKOTO 3JEMEHTa MO (OpMylie COeIWHEHHsI, MACCOBYIO JIOJIO PAaCTBOPEHHOTO BEIECTBA B PacTBOPE,
KOJIMYECTBO BEUIECTBA, 00BbEM HIIM MACCy PEareHTOB MIIH MPOJYKTOB PEAKIUH.

® MPOBOAUTH CAMOCTOATEIBHBIN MOUCK XMMUYECKOH MH(POPMALIUHU C UCTIONB30BAHUEM PA3TIMYHBIX ICTOYHUKOB (HAYYIHO-TIONYJISIPHBIX U3AaHUH,

KOMIIBIOTEPHBIX 0a3 JaHHbBIX, pecypcoB MHTepHeTa); MCHOIb30BATh KOMIIBIOTEPHBIE TEXHOJOTUH Ul 00OpabOTKM M IepeJadyd XUMHUYECKOM
nHGOpPMAIINY U €€ TIPEICTABICHUS B Pa3IMIHBIX (hopMax;

HCI0JIb30BATh NPHOOpeTeHHbIE 3HAHUS U YMEHHS B PAKTHYECKOIl 1esiTeJIbHOCTH M ITOBCEJHEBHOM KM3HU JIJISA:

OO0BSICHEHUS] XUMUYECKUX SIBJIEHUH, IPOUCXOIAUINX B IPUPOJIE, OBITY U Ha IPOU3BOJICTBE;

ONpEEICHUS BO3MOKHOCTH MPOTEKAHNS XUMUYECKUX IPEBPALICHUI B Pa3JIMYHBIX YCIOBUAX U OLICHKU UX MOCIEACTBUM;

9KOJIOTUYECKH IPAMOTHOIO ITOBEJCHUS B OKPYKAKOLIEH Cpelie;

OLICHKH BJIMSIHHSI XUMHYECKOTO 3arpA3HEHUS OKPYKAFOIIEH Cpeibl HA OPTaHU3M YeJIOBEKA U IPYTHE KUBBIE OPraHU3MBbI;

6e30macHOro 0OpalleHus ¢ TOPIOYUMH U TOKCUYHBIMH BELIECTBaMU, Ja00paTOPHBIM 000pY10BaHHEM;

MIPUTOTOBJICHHSI PACTBOPOB 3a/IaHHON KOHLIEHTPAIMH B OBITY M Ha IIPOU3BOICTBE;

KPUTHYECKON OLIEHKH JIOCTOBEPHOCTH XUMHUECKOH MH(OpMALINH, TOCTyHAIONIEei U3 pa3HbIX HCTOYHHUKOB.

JIOKYMEHTBI:

1. Tlpuka3 MunoOprayku ot 17.12. 2010r. Ne 1897 «O6 ytBepxkneanu u BBeaennu B nerctsue ®I'OC OOO»

[Ipuka3 Muno6puayku ot 17.05.2012 Ne 413 «O6 ytBepxkaennn u BBeaeHuu B aeiictsue ®I'OC cpeanero( moiaHoro) odmero oopa3oBaHUsD»

3. IIucemo MunucrepcrBa obpazoBanus u Hayku PO ot 19 anpesns 201 1r. Ne03-255 «O BBeneHnn ¢enepaibHbIX rocy1apCTBEHHBIX 00pa3oBaTeNbHBIX
CTaHIAPTOB OOIIET0 00pa30BaHUS)

N



4. Tlpuka3z Munoopuayku Poccuu ot 7 urons 2012 1. Ne 24480 «O06 yTBepKaeHUU (eepalbHOTO roCyAapCTBEHHOTO 00pa30BaTe/IbHOTO CTaHIapTa
cpemHero (ITOJIHOTO) OOIIeTro 00pa3oBaHUD»

5. ®enepaibHOrO roCyIapCTBEHHOr0 00Pa30BaTEIBLHOIO CTAHIAPTa OCHOBHOI'O 00IIero oopa3oBanus (mpuka3 MuHHCTEpCTBa 00pa30BaHUs U HAYKH
Poccuiickoit @enepanuu ot 17 nexabps 2010 r. Ne 1897)

6. IIpumepHble mporpaMMsl O Y4eOHBIM MpeaMeTaM QeaepanbHoro 6a3ucHOTro y4eOHOro MaHa.

PexoMenayemasi qureparypa.
1. JlmTepartypa, ncHoJib3yeMasi y4uTe/1eM:

- OCHOBHasA Tumepamypa
1. 'abpuensu O.C. IIporpamma kypca xumuu 11 8-11 kimaccoB o01eodpa3oBaTeNbHBIX yupexkaeHuid. — M.: JIpoda;

2. I'abpuensu O.C. Xumus: 8 kiacc : yaeOHUK I 0011e00pa3oBaTenbHbIX yupekaeHuil. — M.: Jlpoda.

- 0ONONIHUMENbHASL TUMePamypa

1. T'abpuensu O.C. U3ydaem xumuro B 8 ki1.: quaaktuaeckue matepuaisl / O.C. I'abpuensH, T.B. CmuproBa. — M.: bruk miroc

2. Xumus: 8 KJ1acc: KOHTPOJIbHBIE U TPpoBepodHble paboThl K yueOHuKy O.C. 'abpuensna «Xumus. 8 knace» / O.C. I'abpuensn, [1.H. bepeskun, A.A.
VYurakosa u ap. — M. : [Ilpoda;

3. I'a6puensu O.C., Buckoboitnukosa H.II., flurykoBa A.B. HactonbHast kaura yuurtens. XuMus. 8 ki1.: Meroauueckoe nocobue. — M.: JIpoda;

4. I'abpuensn O.C., PynoB H.H., TonkynoB B.1. Xumuueckuii skcriepuMeHT B mkoe. 8 kiacc. — M.: JIpoda

5. Anxumuk (http://www.alhimik.ru/) - oguH M3 NIydmMX CalTOB PYCCKOS3BIYHOIO XMUMHUYECKOTO MHTepHETa OpHEHTUPOBAHHBIA HAa YUHUTENS U
Y4€HHUKa, [IpernojaBaTelis U CTyJEHTA.

2. Jlutepatypa, pekoMeHayeMas IJIsl y4aluXcs.
- OCHOGHasA TUMepamypa
lNabpuensia O.C. Xumusi: 8 kinacc : ydeOHHK 1t 00111e00pa3oBaTenbHbIX yupexaeHuil. — M.: JIpoda.
- 0ONnoIHUMENbHASA TUMmepamypa
1. ’Kypnan «XuMus B IKOJIER;
2. Kontpen - Xumus s Beex (http://kontren.narod.ru). - nuHGpOpMamoHHO-00pa30BaTENbHBIM CAUT /Ul TE€X, KTO U3y4aeT XUMHIO, KTO €€ MPEeroiaeT,
IUISL BCEX KTO MHTEPECYETCS XUMUEH.
3. Anxumuk (http://www.alhimik.ru/) - oguH M3 JTydmmMX CalTOB PYCCKOSA3BIYHOIO XMMHMUYECKOTo VHTepHeTa OpHEHTHPOBAHHBIA Ha YUHUTENS U
yueHHKa, IPeroiaBaTess U CTyICHTA.
4. DHIMKIIONEINYECKUN CTOBAPh FOHOTO XUMHKA

3. Meaunapecypchbl.
— CD «Heoprannueckas XUMHs», U31aTEIIbCTBO « Y UUTENb
— CD «llIkona Kupunna u Medoaus», U31aTenbCTBO «Y YUTEIb)»
— Xwumus. [Ipocemenue «Heopranuueckas Xumusi»,. 8 kiacc. (Ha 2-X TUCKax)
— Xwumus (8-11 knace). BuptyanbHas naboparopust (yueOHOE 3JI€KTPOHHOE U3JaHHE)



