


8 kiace (2 yaca B Heeso, Beero 68 ywacos) YMK O.C.I'abpuenssn @PT'OC
MNOACHUTEJIBHAA 3AIINCKA

PaGouas mporpamma yueOHOro Kypca 1Mo XuMuu uig 8 kjiacca paspaborana Ha ocHoBe PI'OC BTOPOro mokojeHUs, MPUMEPHON MPOTPAMMBbI
OCHOBHOTO 001Iero oOpa3oBaHus 1Mo XUMUU (0a30BbI ypoBeHb) u aBTOpckoi mporpammel O.C. I'abpuensHa (['a6puensa O.C. mporpamma Kypca
xumun 11 8-11 kimaccoB 001meoopazoBaTeNbHbIX yupexkaenuit M: JIpoda,2010r).

[Iporpamma paccuutana Ha 68 yacoB (2 yaca B Heaenmo). JlaHHas mporpaMMa KOHKPETHU3UPYET COJAEpkKaHUE CTaHIapTa, Ja€T pacrupelescHue
y4eOHBIX YacoB IO pasleiaM Kypca, MOCIeAOBaTeIbHOCTh U3YUEHHUS TEM MU Pa3fesioB ¢ YU4ETOM MEKIPEIMETHBIX M MPEAMETHBIX CBS3€U, JIOTMKU
y4eOHOT0 Ipo1ecca, BO3paCTHBIX OCOOCHHOCTEH yJaIuxcsl.

XuMHUs, KaK OJJHA U3 OCHOBOMOJATAIOIINX 00JaCTei eCTEeCTBO3HAHMS, SBJISIETCS HEOTHhEMJIEMON YacThI0 00pa30BaHUS MIKOILHUKOB. Kaxkbii
YEIIOBEK KUBET B MHUPE BEIIESCTB, IOITOMY OH JOJDKCH UMETh OCHOBBI (DYH/JIAMEHTATbHBIX 3HAHHWM 110 XUMUU (XUMHUYECKasi CHMBOJIMKA, XUMUYICCKUE
MOHATHSL, (AKThl, OCHOBHBIE 3aKOHBI W TEOPUHU), MO3BOJISIIOIINE BBIPAOOTATh MPEACTABICHUS O COCTaBE BELIECTB, UX CTPOCHHUH, IPEBPAIICHUSX,
MPAKTUYECKOM HCIOJIB30BAHNUH, a TAKXKe 00 OMACHOCTH, KOTOPYIO OHH MOTYT INPEACTaBIATh. V3ydass XUMHIO, yJalluecs Y3HAIOT O MaTepUAIbHOM
€IMHCTBE BCEX BEIECTB OKPYKAIOIIET0 MHUPA, OOYCIOBIEHHOCTH CBOICTB BEIIECTB UX COCTABOM U CTPOCHHEM, MMO3HABAEMOCTU U IPEICKa3yeMOCTH
XMUMHAYECKHX sIBJICHUNA. V3yueHue CBOWCTB BEUIECTB M MX MPEBPAIICHUI CIIOCOOCTBYET PAa3BUTHIO JIOTHYECKOTO MBIIIICHHSI, a TIpaKTHYecKas padora ¢
BellecTBaMu (J1abopaTOpPHBIE OMBITHI) — TPYAOIIOOHIO, aKKYPaTHOCTH U coOpaHHocTU. Ha mpumepe XxumuM ydamiuecs MOJIy4aroT MPeACTaBICHUS O
METO/AxX TMO3HAHUS, XapaKTEPHBIX [T €CTECTBEHHBIX HAYK (IKCIIEPUMEHTAIBHOM U TEOPETUIECKOM).

PaGouas mporpamma yuyeOHOro Kypca XMMUU JiJIs 8 Kllacca cocTaBjieHa Ha ocHoBe lIpumMepHOi mporpaMmMbl OCHOBHOTO OOIIero oopazoBaHus
1o xuMuH (0a30BBIi YPOBEHB) U MPOTPAMMBI Kypca XUMHH JIJIs ydaIuxcs 8 KiIaccoB 001eo0pazoBaTebHbIX yupexaeHuit apropa O. C. ['abpuensHa
(2010 roma).

[Iporpamma paccunrtana Ha 68 4acoB (2 4aca B HEJIEII0), B TOM YHCIIC HAa KOHTPOJbHBIC Pa0OTHI- 4 yaca, MPaKTHYECKUE padOThI —7 YacoB.

CopepxaHue MporpaMMbl HapaBIeHO HA OCBOCHHUE YUAIIUMUCS 3HAaHUH, YMEHUHN 1 HaBBIKOB Ha 0a30BOM YpOBHE.

Ienn n3ydyeHust Xumuu B 8 Kiacce:
* OCBOEHHUE BaXKHEUIINX 3HAHUN 00 OCHOBHBIX MOHITHUSIX M 3aKOHAX XUMHH, XUMHUUECKON CUMBOJIHMKE;

* OBIAJCHHE YMEHHUSMHU HaONIOAAaTh XUMUYECKHUE SBJICHHUS, MPOBOJUTh XMMHUYECKHUI SKCIIEPUMEHT, MIPOU3BOAUTh PAacyeThl HA OCHOBE XUMHUYECKUX
(dbopMyIT BELIECTB M YPABHEHUI XUMHUECKHUX PEaKIIHii;

* pa3BUTHE [O3HABATEJIIbHBIX HWHTEPECOB U HMHTEIUIEKTYalIbHBIX CIIOCOOHOCTEH B TMpoOLleCCe TMPOBEACHUS XUMHUYECKOTO SKCIIEPUMEHTA,
CaMOCTOSITENILHOTO MPUOOPETEHUSI 3HAHUI B COOTBETCTBUU C BOSHUKAIOIIMMHU KU3HEHHBIMH MMOTPEOHOCTAMU;

* BOCIHTAHWE OTHOIICHHUS K XMMHUH KaK K OJTHOMY U3 (DyHIaMEHTAIbHBIX KOMITOHEHTOB €CTECTBO3HAHUS M AJIEMEHTY OOIICUYEIIOBEYCCKOU KYITbTYPHI;

* TPUMCHCHUE IMOJTYYCHHBIX 3HAHMA W YMEHUH Ui 0€30macHOro HWCIOJL30BaHUS BEIISCTB M MATEPUAIOB B OBITY, CEITLCKOM XO3SHCTBE M Ha
MIPOU3BOJICTBE, PEIICHHS MPAKTUYECKUX 3aJad B TOBCEAHEBHON KU3HM, MPEIYNPEKICHUS SIBICHUN, HAHOCSIIMX BpEJ 3A0POBBIO UEJOBEKA M
OKpY’Karolleu cpene.



3agaun:

1.CdhopmupoBath 3HaHWE OCHOBHBIX TOHSATHH M 3aKOHOB XUMUU;
2. BocnutbeiBaTh 00IICUYEIIOBEUECKYIO KYIbTYPY;

3. Yuuth HaOII01aTh, IPUMEHSTh MTOTYYCHHBIC 3HAHUS Ha MPAKTHKE.
JIMYHOCTHBIMH pe3yJIbTaTaMM H3YUYCHUS NpeMeTa « XUMHUsI» B 8 Kilacce SBISIOTCS CIEAYIONINE YMEHUS:
® OCO3HABATh EJIMHCTBO U IEJIOCTHOCTh OKPYXKAIOIIET0 MUPA, BO3MOXKHOCTHU €T0 M03HABAEMOCTH U OOBSICHUIMOCTH Ha OCHOBE JIOCTUKCHUN HAYKH;
® [IOCTENIEHHO BBICTPanBaTh COOCTBEHHOE IIEJIOCTHOE MHPOBO33PEHHE: OCO3HABaTh MOTPEOHOCTh W TOTOBHOCTH K CaMOOOPAa30BAHHIO, B TOM

YHCJIC U B paMKaX CaMOCTOSTEIBHOM JeSITeIbHOCTH BHE IIIKOJIBI,

® OIICHMBATH )KMU3HEHHBIC CUTYAIIMU C TOUYKH 3PCHHS 0€301acHOr0 00pa3a >KU3HU U COXPAHCHHS 3JI0POBbS;

® OLICHMBATh HKOJOTMUECKUI PUCK B3aUMOOTHOILIEHHUH YeJI0BEKA U IPUPO/IBI.
¢ OpMHPOBATH 3KOJIOTMYECKOE MBIIUIEHUE: YMEHHE OLIEHUBATh CBOIO JEATEIbHOCTh U MOCTYIKHU JAPYIHX JIOJEH ¢ TOUKH 3pEHHs COXPaHEHHS
OKpY’KaIOIIEH Cpe/Ibl - FTapaHTa KHU3HU U 0JIaronorydus JIoaei Ha 3emiie.

MeTtanpeaMeTHbIMH pe3yJbTaTaMU U3y4eHUs Kypca «XUMHUsD SBIsETCS (OPMUPOBAHUE YHUBEPCAIBbHBIX yueOHbIX nericTBuil (YVY ).

Pecynamusnvie YVII:
® CAaMOCTOSITEIIEHO OOHAPYKUBATH U (POPMYJIMPOBATH YUCOHYIO MPOOIEMY, ONPEACIIATh Ie)Ib y4eOHOU JesITeIbHOCTH;
® BLIJIBUTaTh BEPCUH PEIICHHUS TPOOJIEMbI, 0CO3HABATh KOHCUHBIN PE3yJIbTAT, BHIOMPATh U3 MPEII0KCHHBIX U UCKATh CAMOCTOSITEIIBHO CpPEACTBA
JOCTHOKEHUS 11ETIH;
® COCTaBIIAATh (MHAMBUYATBHO WJIH B TPYIIIE) IUIAH PEIICHUS TPOOIIEMBI;
e paboTasi 110 IJIaHy, CBEPITh CBOU JACUCTBUS C LENIBIO U, IPH HEOOXOAMMOCTH, HCITPABIISATH OIIMOKH CaMOCTOSITEIBHO;
® B IHAJIOTE C YUUTEIIEM COBEPIIICHCTBOBATH CAMOCTOSTEIILHO BHIPAOOTAHHBIC KPUTEPHH OLICHKH.

[losnasamenvuvie YVJI:

® AaHAIIM3UPOBATh, CPABHUBATH, KIacCU(DUIIMPOBATH U 00001IaTh PAKThI U SBJICHUS. BBISABISATH IPUYUHBI U CIIEACTBUS MPOCTHIX SIBICHUM.

® OCYILIECTBIISITH CpaBHEHHUE, KIacCU(PHUKAINIO, CAMOCTOATEIHLHO BEIOMpAsi OCHOBAHUS M KPUTEPHH ISl YKa3aHHBIX JIOTUYECKUX OTepaIuii;

® CTPOUTH JIOTUYECKOE pacCykJIeHHE, BKIIOYAIOIIee YCTAHOBICHHE IPUYUHHO-CIIEICTBEHHBIX CBA3CH.

® CO3/1aBaTh CXEMATHYECKUE MOJICITH C BBIICJICHHEM CYIIECTBEHHBIX XapaKTEPUCTHK 0OBEKTA.

® COCTaBJISITh TE3UCHI, PA3JIMUHBIE BUIBI IJIAHOB (MIPOCTHIX, CIOKHBIX U T.I1.).

¢ IpeoOpa3oBLIBaTh HHPOPMAIIMIO W3 OJHOTO BHUJA B IPYTroi (TaOIUILy B TEKCT U TIP.).

® YMETh OMNPEIEISITh BO3MOXKHBIC MCTOYHHKH HEOOXOTUMBIX CBEICHHM, MPOW3BOJNUTH MOUCK MH(DOpPMAIMH, aHATU3UPOBATH U OICHUBATH &€
JIOCTOBEPHOCTD.

Kommynuxamusuwvie YVJI:

CamocTosTeNnbHO OPraHW30BbIBATh yUyeOHOE B3aMMOJICHCTBHE B IpyIe (ONpenesars oOlLue e, pacipeaesaTh pPoJid, JOrOBapUBaTLCS JPYT C
JIPYroM | T.[1.).

HpeHMeTHLIMI/I pe3yjdbTaTaMi U3YUCHUA TPEAMETA ABJIAIOTCA CICAYIONINE YMCHUA!



® OCO3HAHUE POJIH BEUIECTB:
- OIIPENEIATH POJIb PA3JIMYHBIX BELIECTB B IPUPOJIE U TEXHUKE;
- OOBSICHSATH POJIb BELIECTB B UX KPYTOBOPOTE.

® PACCMOTPEHHUE XUMHUYECKUX ITPOLIECCOB:

- IPUBOAUTH IIPUMEPHI XUMHUUYECKUX ITPOLECCOB B IIPUPOJIE;

- HAXO/AUTh YEPThl, CBUJICTEIHCTBYIONINE 00 OOIIMX MPU3HAKAX XUMHUUECKHUX MPOIIECCOB M UX Pa3TUUHIX.

® HCMOJb30BaHNE XUMHUUECKUX 3HAHUU B OBITY:

— OOBSCHATH 3HAUCHHUE BEIIECTB B KU3HU U XO31CTBE YEIIOBEKA.

® O0BSCHATH MUP C TOUKH 3PCHUS XUMHUHU:

— [IEPEUYHUCIIATh OTJIIMYUTEIIBHBIE CBOMCTBA XMMUYECKUX BELIECTB;

— pa3nnuyaTh OCHOBHBIE XUMHUYECKHE ITPOLECCHI,

- OIIPENEIATh OCHOBHBIE KJIACCHl HEOPraHUYECKUX BEILECTB;

- TOHAMAaTbh CMBICII XUMHUYECKNX TEPMUHOB.

® OBJIAJICHWE OCHOBAMH METOAOB IMO3HAHMS, XaPAKTEPHBIX JJISI ECTECTBEHHBIX HAYK:
- XapaKTepu30BaTh METOAbl XMMHUECKON HayKu (HaOII0IeHIe, CPABHEHHE, SKCIIEPUMEHT, U3MEPEHHE) U X POJIb B IO3HAHUU TIPUPO/IBL;
- MPOBOJIUTH XUMUUYECKHE OIBITHI U SKCIIEPUMEHTHI U OOBACHSTH UX PE3YJIHTATHI.
® YMEHME OIIEHMBAThH IMOBEJICHUE YEJIOBEKA C TOUKH 3PEHUSI XMMHUYECKOI 0€30MacHOCTH 10 OTHOIIEHUIO K YEJIOBEKY U IIPUPOJIC:
- HCIIOJIb30BATh 3HAHUS XUMUH MPU COOIIOICHUN TIPABUII UCTIOJIB30BaHUS OBITOBBIX XUMUYECKHX MIPENapaTos;
— pa3aM4aTh OnacHele U 0€30MacHbIC BEIECTRA.

PaGouas mporpamma mocTpoeHa Ha OCHOBE KOHIIEHTPHUUYECKOTO MOAX0Ja. DTO JOCTUTAETCSA MyTEeM BBIWICHEHUS AUJIAKTUYECKOW E€TUHUIIBI —
XUMHYECKOTO 3JIEMEHTA - U JaJbHEHUIIIEM YCIIOKHEHUH U PACIIUPEHUH €€: 37IeCh TAKOBBIMH BBICTYHAIOT (POPMBI CYIIECTBOBAHUS (CBOOOIHBIC aTOMEI,
MIPOCTHIE M CIIOXKHBIE BelIecTBa). B mporpaMMe y4HWTBIBaeTCS pean3aiusl MEXIPEAMETHBIX CBsizel ¢ KypcoMm ¢usuku (7 kinacc) u Ouonoruu (6-7
KJIaCChl), TJ€ IaeTCs 3HAKOMCTBO C CTPOEHHUEM aToMa, XMMHYECKOW OpraHu3alyel KJIETKU U mpoleccaMu 0OMeHa BEIIECTB.

OcHoBHOM (hopMOIl Opranuzanuu yueOHOro mpolecca sBIseTcs KIacCHO-ypOoUHas cucTema. B xauecTBe MOMOMHUTENBHBIX (JOPM OpraHU3alNH
00pa30BaTEeNBLHOTO TPOIECCa KCIOIB3YEeTCS CHCTEMa KOHCYJIbTAIMOHHON TOMJICPKKH, WHIMBUAYAIBHBIX 3aHSATHH, CaMOCTOSTEIbHas paboTa
yUaIUXCcs ¢ UCMIOIB30BAaHUEM COBPEMEHHBIX HHPOPMAIIMOHHBIX TEXHOJIOTHH.

[Ipeobnanaromerd GopmMoil  KOHTpPOJIS BBICTYHAIOT NHCBMEHHBIH  (CaMOCTOSATENBbHBIE M KOHTPOJBHBIE PAa0OTBI) M YCTHBIM OINPOC

(cobecenoBanue).

HcxoaHbIMH JOKYMEHTAMM IJIA COCTABJIeHHS IPUMepa padoueil nporpaMMbl IBUWINCH!

[Tpuxa3z MunoOpuayku ot 17.12. 2010r. Ne 1897 «O06 yrBepxaenun u BeeneHun B neiictsue @I'OC OO0»

[Tpuka3 Muno6prayku ot 17.05.2012 Ne 413 «O06 yrBepkaennn u BBeaeHun B aeiicteue ®I'OC cpeanero( moiaHoro) odmero oOpa3oBaHus»

3. IMucemo MunucrepctBa oOpa3oBanus u Hayku PD ot 19 anpens 201 1r. Ne03-255 «O BBeneHuu (enepaibHbIX TOCYIapCTBEHHBIX 00pa30BaTeIbHBIX
CTaHIIAPTOB OOIIEro 00pa3oBaHUM

4. Ilpuka3z MunoOpuayku Poccuu ot 7 urons 2012 1. Ne 24480 «O0 yTBepKACHUHU (eiepaibHOTO FOCyIapCTBEHHOTO 00pa30BaTe/IbHOTO CTaHIApTa
cpeaHero (MoJHOTro0) 00I1Iero 00pa3oBaHUsD»

5. @enmepanbHOTO TOCYIAPCTBEHHOTO 00pa30BaTEIHFHOTO CTAHIAPTa OCHOBHOTO 00IIero oopasoBanus (mpukas MuHcTepcTBa 00pa3oBaHUs U HAYKH
Poccwiickoit @enepanuu ot 17 nexadbps 2010 r. Ne 1897)

6. IIpumMepHbie MpOrpaMMBbl IO Y4eOHBIM IpeaMeTaM (eaepanbHOro 0a3MCHOTO yU4eOHOTro TUIaHa.

N —



3a ocHOBY pabodyell mporpaMMbl B3siTa IMporpaMMa kKypca xumum it 8-11 kiaccoB oOmieoOpasoBatenbHBIX yupexkaeHuit (aBrop O.C. [Nabpuensn),
pexomeHoBaHHas J[lemapTtamMeHTOM 00pa3oBaTENBHBIX MPOrpaMM M CTaHJApTOB o0mIero oOpa3oBanms MwuHucCTepcTBa oOpazoBaHusi P®, omyOnwmkoBaHHAs
n3natenbecTBoM «JIpoda» B 2010 romy.
[Ipennaraemple MaTepuaisl pa3paboTaHbl HA 0cHOBe aBTopckoi nmporpamMmel O.C.I'abpuensina, cooTBeTcTByIomIel DeneparbHOMy KOMIIOHEHTY ['ocyapcTBEHHOTO
CTaHAapTa o0IIero o0pa3oBaHus U NOMylIeHHOH MuHUCTepcTBOM 00pa3zoBanus u Hayku Poccuiickoit @enepanmu (O.C.I'abpuensn [Iporpamma Kypca XumMun JIIst
8-11 xmaccoB 001meo0pa3oBaTeIbHBIX YUPESKICHUHA — 2-€ n3jaHue, nepepaboTanHoe u gonoaHeHHOe — M.: [Ipoda, 2010.).
ABTOpPCKOH MporpaMMe COOTBETCTBYET YUEOHHK: « XUMUS 8 KIIaccy»
B aBTOpCKY!IO IIpOorpamMmy BHECEHBI CIIEIYHOLIUE U3MEHEHUS:
1.YBeau4eHo 91cio 9acoB Ha H3yUECHHE TEM:
«BBenenne» 5 yacoB BMeCTO 4 4acOB 3a CUET BKIIFOUEHHS MMPaKTHIeCKUX padboT Nel m Ne2.
Tema 3 «CoenMHEHUST XUMUYECKHUX 3JICMEHTOB» JI0 15 4acoB BMecTO 12 4acoB 3a cueT BKIIOYCHUS pakTHYeCKuX pabot Ne3 u NeS,
Tema Ned «M3MeHEeHNUs, TPOUCXOIAIINE ¢ BemecTBaMm» 12 qacoB BMecTo 10 4acoB 3a cueT BKITIOYCHHS IPAKTHYECKOW paboThl N4,

Tema Ne6 «PactBopenme. PactBopbl. CBOHCTBa pacTBOPOB JIIEKTPOIUTOB» 22 Waca BMECTO 18 4WacoB 3a cUeT BKIIOYCHHS MpPaKTHYecKuX pador Ne§, 9.
[IpakTrueckas padora Ne6,7 UCKIFOUCHBI, T.K. OIBITHI U3 ITHX pa0OT MOBTOPSIOTCS B paKTUYeCKoi pabore Ne§.
Takum 00pa3oM, IpakTHUECKHE paboThl, COCTABISIIONIME TEMY 5 M TeMy 7, pacipeneieHbl 0 APYrUM TeMaM Kypca B COOTBETCTBHH C M3Y4aeMbIM MaTepUaioM
(aymepanus npaktrndeckux padot o yueonuky O.C. 'abpuensna 2013r. uzganns)
2.YBeJIMYeHO YKCII0 YacoB Ha n3ydeHrne Beemenus nis n3ydeHust mHCTpykTaxa rmo Th mpaBui moBeseHns U paOOTHI B KaOWHETE XUMUH. Y MEHbIIIEHO YHCIIO 9acOB
Ha M3y4YeHUE TeMbl | «ATOMBI XUMHYECKHUX 3JeMEHTOB» ¢ 10 yacoB g0 7 4acoB, T.K. MOHATHE 00 M30TOMAaxX paccMarpuBaercsl Ha ypoke «OCHOBHBIC CBEICHHS O
CTPOCHHH aTOMOB». YBeJM4YEeHO YHCIO 4acoB Ha m3ydyeHue TeMbl Ne3«CoennHEeHHS XMMHUYECKUX 3JIEMEHTOB» B CBSA3U C TPYIHOCTSIMH B PELICHWU 33734 Ha
HaXOXKICHUE MaCCOBOM NIOJM BELIECTBA. YBeJIUYEHO YMCIIO 4acoB Ha n3yueHHe TeMbl Ne4 «lI3meHeHus, MpouCcXoIsIue ¢ BEeIeCTBaMMU», T.K. BKIIOUCHA TEMa O
MOHATUYU CKOPOCTH XMMHMUYECKON PEaKIMK U BO3HUKAIOT 3aTPYAHEHUS IIPU pacyeTax [0 yPaBHEHMSIM XUMUYECKUX PEAKLUN. YBEeJUYEHO YHUCIIO YACOB HA U3YYEHUE
tembl NoS« PactBopenue u pactBopsl. OBPy», T. k.mpoBoauTCs TO0BAS K.p. 32 Kype § KJlacca M BOZHUKAET HEOOXOJUMOCTh CHCTEMHOTO 0000IIEHHUs BCEro Y4eOHOTO
MaTepHaja U3y4eHHOro 3a TOJI.
3.13 aBTOpCKO# MPOrpaMMbl UCKITIOYEHA YaCTh Y4€OHOT0 MaTepHaa, KOTOPhI OTCYTCTBYET B 0053aTeIbHOM MUHUMYME COJIEPyKaHUS OCHOBHBIX 00pa30BaTEIIbHBIX
mnmporpaMm  Ijid OCHOBHOM IIKOJIBI, TAaKXE HCKIIIOUYCHBI HEKOTOPBLIC AEMOHCTPAIIMOHHBIC OIIBITHI H J'Ia60paTOpHBI€ pa6OTLI n3-3a HEAOCTAaTKa BPCMCHU Ha HUX
BBINOJIHEHHE TIPH 2 Yacax B HEZEJI0, TaK KaK aBTOPCKas porpaMma npeaycMarpusaeT 2/3 yaca B HEZEIIo.
KonkpetHsle TpeOOBaHMS K YPOBHIO IOATOTOBKH BHIITYCKHUKOB ONPEAETICHBI 1151 KAXKIO0r0 YPOKa U BKIFOUEHBI B IOYPOUYHOE IJIAHUPOBAHUE.
B noypounom mnanupoBaHuu B rpade «l3yuaembie BOMPOCHD) KYPCHBOM BBIACICH MaTepHall, KOTOPBIN MOJUICKHUT U3YUEHHIO, HO He BKJIIoUaeTcs B TpeboBaHus K
YPOBHIO IOATOTOBKH BBIITYCKHHUKOB.



Temamuueckoe naanupoeanue no xumuu, 8 Kaace,

(2 uaca 6 neoenio, 6cezo 68 uacos)
YMK O.C. I'abpuenana.

Ne | HaumeHoBaHMe TeMbI Bcero N3 anx
n/m 4acoB
IIpakTuyeckue padoTbl Kountpoan YPOKH
HbIe
padoThl
1. | Tema 1.BBenenue 6 Nel,Ne2. TTpuémsr oOpateHus ¢ 1a00paTOPHBIM 000PYIOBaHHEM U 4
HaOJIro/IeHHE 32 TopsIIeii CBEUOil.

2. | Tema?2. 7 K.p. Nel 6
ATOMBI XMMHYECKHUX 3JIECMEHTOB

3. | Tema3. 5 5
[IpocTsle BemecTBa

4. | Tema4. 16 Ne3. Ananuz mouyBbI U BOJIBI. K.p. Ne2 13
CoenrHeHNs] XUMHYECKAX Ne4. IIpuroroBieHue pacTBOpa caxapa ¢ 3aJJaHHOM MaccOBOM A0Jeil
3JIEMEHTOB pacTBOPEHHOT'O BEIECTBa.

5. | Temas. 12 Ne5. Tlpr3HaKky XUMHUYECKUX PEaKIHil. K.p. \e3 10
N3meHeHus, npoucxoasiue ¢
BEIIECTBAMHU.

6. | Temao. 22 Ne6.CBoiicTBa KUCIIOT, OCHOBaHMI, OKCHJIOB U COJIEH. HTrorosasn 19
PactBopenue. PactBopsr. CBolicTBa No7. PelieHue sKcriepuMEHTaNIbHbBIX 3a4a4. K.p. Ne4
PacTBOPOB AIIEKTPOIUTOB.
Hroro: 68 6 4 58




COJAEPKAHUE U3YYAEMOI'O KYPCA
8 KVIACC

Tema 1. BBenenne B xumnio (6 1)

XnMusl — HayKa O BEIIEeCTBAX, UX CBOMCTBAX U NPEBPAILECHUSAX.

[ToHsATHE O XUMHUECKOM 3JIEMEHTE U (POpPMax ero CyIiecTBOBaHMs: CBOOOIHBIX aTOMAaX, IPOCTBIX U CJIOKHBIX BELIECTBA

[TpeBpamenus BemiectB. OTaMUNE XUMHUUECKUX PEAKLUN OT PU3NUECKUX ABJICHUN. POiIb XMMMHU B )KHU3HU YEIOBEKa.

Kpartkue cBeneHus U3 UCTOpPUM BOSHUKHOBEHMs U pa3BuTus xumuu. [lepuoxn anxumuu. Ilonsatue o ¢puinocopckom kamue. Xumus B XVI B.
Pa3Butne xumun Ha Pycu. Poib oTeuecTBEHHBIX YUEHBIX B CTAHOBICHUHM XMMHYECKOW Hayku - paboTsl M. B. Jlomonocosa, A. M. bytnepona, /1. U.
Menneneesa.

XuMHUYECKasi CUMBOJIMKA. 3HAKM XHMHUYECKHX OJJIEMEHTOB W NPOHCXOXJACHHWE WX Ha3zBaHWU. Xumuueckue (opmynsl. WHAEKCH U
ko3 punreHTs. OTHOCHUTENFHBIC aTOMHAS U MOJICKYJISIpHAs! MacChl. PacueT MaccoBOM JOJIM XMMHYECKOTO 3JIEMEHTa 110 ()OpMyJIe BEIIeCTBa.

[lepuonnyeckas cucrema xumudecknx sniemeHToB . Y. MenaeneeBa, ee CTpyKTypa: Majble W OOJBIINE MEPHOABI, TPYIIIBI U TOATPYIIIBI
(rmaBHas u nobouHas). [lepuoauueckas cucrema Kak CipaBOYHOE OCOOME I OJIYUYEHUS CBEIEHUH 0 XUMHUECKUX AJIEMEHTaX.

Pacuétnble 3agaun. 1. HaxoxneHre OTHOCUTENBHON MOJIEKYJISIPHOM Macchl BeLIeCTBa IO €ro XUMuyeckoil ¢opmyie. 2. Bwluucienue
MacCOBOM JJOJIM XMMHUYECKOI'0 3JIEMEHTA B BELLIECTBE 110 €ro popmyIie.

IIpakTyeckas padora Ne 1
IIpaBuna TexHuKH 6€30MaCHOCTH IIpU paboTe B XuMHUeckoM KabuHere. JlabopaTopHoe 0b6opyioBaHHE U 0OpallleHUE C HUM.

IIpakTnyeckas padora Ne 2
HabGmnronenue 3a ropsieid cBe4oi.

IIpeaMeTHBIE Pe3YabTAThI 00YUeHHSsI

VYyamuiicsa TOMKEH ymemsy:

® HCIOJb30BATh MPU XAPAKTEPUCTUKE BEIIECTB IMOHATHA: «aTOM», «MOJIEKYJa», «XUMUYECKHM BJIEMEHT», «XUMUYECKHUI 3HAK, WM CHMBOJD,
«BEILIECTBOY», «IIPOCTOE BEIIECTBO», «CIIOKHOE BEIIECTBO», «CBOMCTBAa BELIECTB», «XUMHYECKHE SIBICHUSD, «(DU3MUECKUE SIBICHUSD,
«K03(PULUEHTHD, KMHIEKCHI», «OTHOCUTEJIbHASI aTOMHAsI MACCay, «OTHOCUTEIbHAS MOJICKYJISIPHAS MACcCay, «MacCOBast JI0JIs DJIEMEHTAY;
3HATh: MPEIMETHI U3YUEHUS €CTECTBEHHOHAYUYHBIX JTUCIUIUIMH, B TOM YUCJIE XUMUH; XMMUYECKUE CUMBOJIbI, UX Ha3BaHUS U IPOU3HOIICHHUE;
KJIaCCU(UIUPOBATh BEIIECTBA [10 COCTaBY Ha IPOCTHIE U CIIOKHBIE;
pa3inyaTh: TEJIa U BEIIECTBA; XUMUYECKHUI 3JIEMEHT U MPOCTOE BEIECTBO;
OIMHMCHIBATL: (POPMBI CYIIECTBOBAHUS XMMHUYECKUX JJIEMEHTOB (CBOOOHBIC aTOMBI, TMPOCTHIE BEIIECTBA, CIOXKHBIC BEIIECTBA); TAOIHMYHYIO
dopmy Ileproamueckoil CHCTEMBl XMMHYSCKHUX JJIEMEHTOB; TOJIOKeHWEe dyieMeHTa B Tabymne [[. M. MeHnmeneeBa, MCIONB3Yys MOHSATHUS
«IIEPUOJ», «TPYIINay, «TJIaBHAs MOATPYIIay, «T000YHAS MOATPYIIIAY; CBONCTBA BEIIECTB (TBEPbIX, )KUIKHUX, Fa3000pa3HBIX);
® OOBICHATH CYIIHOCTh XUMHUYECKHX SIBIICHUH (C TOYKH 3pPEHHUS AaTOMHO-MOJICKYJISIPHOTO YYEHUS) M WX NPUHIUIHAIBHOE OTIUYHE OT



(bu3nUeCKUX SBICHU;

XapaKTepu30BaTh: OCHOBHbIE METOJIbl M3YUYEHUSI €CTECTBEHHBIX JAUCLUUIUIMH (HaOIr0A€HUE, SKCIEPUMEHT, MOJIETUPOBaHKE); BEILIECTBO IO €ro
XUMHYECKOH (popMysie corjacHO IUTaHy: KadeCTBEHHBIH COCTaB, THUI BeHIecTBa (IIPOCTOE WM CIIOKHOE), KOJMYECTBEHHBIH COCTaB,
OTHOCHUTEJIbHAsT MOJICKYJISIpHAsi Macca, COOTHOLIEHHE MAacC 3JIEMEHTOB B BEILECTBE, MACCOBBIE JIOJIM 3JIEMEHTOB B BEIECTBE (JUIS CIIOKHBIX
BEIIIECTB); POJIb XUMHH (TIOJIOKUTENBHYIO U OTPHUIIATENIbHYIO) B )KM3HU YEJIOBEKa, apTYMEHTUPOBATh CBOE OTHOIICHHUE K 3TOU Ipobieme;
BBIUUCIISATH OTHOCUTEIBHYIO MOJIEKYJIIPHYIO MAacCy BEIIECTBA M MACCOBYIO JI0JIF0 XUMUYECKOT0 3JIEMEHTA B COCIMHEHUSX;

MIPOBOJIUTH HAOJIOJICHNSI CBOWCTB BEILIECTB U SIBJICHUMN, POUCXOASAIINX C BEIIECTBAMHU;

co0Jr01aTh MpaBUiIa TEXHUKU O€30IIaCHOCTH ITPU IPOBEIEHUH HAOMIOJeHUN 1 Ta00paTOPHBIX OIBITOB.

MertanpeamMeTHble pe3yJabTaThbl 00y4eHus!

Ydamuucs JOKEH ymems:

OIIPENENIATh POOJIEMBI, T. €. YCTAaHABIMBATh HECOOTBETCTBUE MEXKITY JKEIAEMbIM M JICHCTBUTEIILHBIM;

COCTABJIATH CIIOKHBIN TIJIaH TEKCTA;

BJIQJICTh TAKUM BHUJIOM HM3JIOKEHHS TEKCTA, KaK MOBECTBOBAHHE;

M0JT PyKOBOJICTBOM YUHUTEIISI IPOBOUTH HEMOCPEICTBEHHOE HAOIIOICHNUE;

0JT PyKOBOJICTBOM YUHUTEIIsI OPOPMIISTH OTUET, BKIIOYAIOIIUI OIIMCaHUE HAOIIIOICHHS, €r0 PE3yJIbTaTOB, BEIBOJIOB;

UCIOJIb30BaTh TAKOH BHJI MBICJICHHOTO (MICATBHOT0) MOJACIMPOBAHUS, KaK 3HAKOBOE MOJICIIMPOBaHUE (Ha MpUMEpE 3HAKOB XMMHUYECKHX
3JIECMEHTOB, XUMUYIECKUX (HOPMYII);

UCIOJIb30BaTh TAKOH BHJ MaTEPHAIBLHOTO (IMIPEIMETHOTO) MOJCIUPOBAHMS, KaK (PH3MUECKOE MOJCIUPOBAHKUE (Ha MPUMEPE MOJEINPOBAHUS
aTOMOB M MOJIEKYN);

MOJTy4aTh XUMHUYECKYIO0 HH(POPMAITUIO U3 Pa3TMYHBIX UCTOYHUKOB,;

OTIPENIeNIATh OOBEKT U aCMEKT aHaJM3a U CHHTE3a;

OTIPEEIIATH KOMIIOHEHTHI 00bEKTa B COOTBETCTBUU C ACIIEKTOM aHAJIM3a U CUHTE3a;

OCYIIECTBIISATh KAYECTBEHHOE M KOJIMYECTBEHHOE OIMCAaHNE KOMITOHEHTOB O0BEKTa;

OTIPECIISATH OTHOIICHUS 00BEKTA C IPYTUMHU O0BCKTaMHU;

OIIPEIENIATh CYIICCTBEHHBIC MPU3HAKU OOBEKTA.

Tema 2. ATOMBI XUMHYECKHX 3JIEMEHTOB (7 u)
Atombl Kak (opma CyIIeCTBOBAaHUS XUMHUYECKHX 3JeMEHTOB. OCHOBHBIC CBEJCHHUS O CTPOCHHH aTOMOB. JoKa3zareiabhCTBa CIIO)KHOCTH

ctpoenus aromoB. OnbITel Pezepdopraa. [Inanerapuas Moaenb cTpoeHus aToMa.

CocraB aTOMHBIX SJEp: MPOTOHBI M HEUTpOHBL. (OTHOCHTENbHAsT aTOMHAas Macca. B3auMOCBSI3b TOHSATUN «IIPOTOHY», «HEUTPOHY,

«OTHOCHUTCIIbHAsA aTOMHas Maccay».

H3menenue uncia IIPOTOHOB B AJp€ aTOMA - O6p8,30BaHI/I€ HOBBIX XUMHWYCCKHUX JJICMCHTOB.



M3MmeHeHne 4uciaa HEUTPOHOB B sijipe aroma - oOpa3oBaHHe H30TOMOB. COBPEMEHHOE OIpeNeiCHHE MOHITHS «XUMHUYECKUN DIIEMEHT).
W30TombI Kak pa3HOBUIAHOCTH ATOMOB OJHOT'O XHMHYECKOTO JJIEMEHTA.

OnekTpoHbl. CTpoeHHE 3IEKTPOHHBIX O0O0JIOUEK aTOMOB XHMMHUYECKuX 3neMeHTOB Nel-20 mepuoamueckoit cucremsr JI. M. Menneneesa.
[ToHsATHE O 3aBEPIICHHOM U HE3aBEPIICHHOM JIEKTPOHHOM CII0€ (IHEPTETHYECKOM YPOBHE).

[lepuomuueckas cucrema xumudeckux anemeHToB J[. M. MeHnmeneeBa UM CTpOEHHE aTOMOB: (PMU3UYECKUN CMBICI TOPSIKOBOTO HOMEpa
3JIEMEHTa, HOMEpa TPYIIIbI, HOMepa Meproa.

V3MeHeHHe 4Ymca 3JCKTPOHOB HAa BHEIIHEM 3JICKTPOHHOM YPOBHE aTOMa XMMHYECKOTO JJIEMEHTa - 00pa30BaHUE IOJOXKHUTEIBHBIX M
OTpUIATEILHBIX HOHOB. MIOHBI, 00pa30BaHHBIC ATOMAaMU METAJUIOB M HEMETAIUIOB. [[pUYMHBI N3MEHEHUS METATNISCKIX U HEMETAIUTMYECKIX CBOMCTB
B MIEpUOJIaX U TPyIIax.

OO0pa3oBanue OnHAPHBIX coeanHeHud. [TorsiTHEe 00 MOHHOH CBsi3H. CxeMbl 00pa30BaHUS HOHHOW CBSI3U.

B3auMoielicTBiie aTOMOB XMMHUYECKHUX 3JIEMEHTOB-HEMETANIOB MEXIAy COOOW - 0Opa3oBaHHME IBYXaTOMHBIX MOJIEKYJ MPOCTHIX BEIIECTB.
KoBaneHTHas HeTIOJISIpHAS XUMHUYECKas CBA3b.

DNEKTPOHHBIE U CTPYKTYPHBIE (POPMYJIBL.

B3aumoneiicTBue aTOMOB XHMHUYECKHX JJIEMEHTOB-HEMETAUIOB MEXIy co00i - oOpa3oBaHWe OWHAPHBIX COCJAMHCHHUN HEMETAILJIOB.
DAEKTPOOTPUIATENLHOCTD. [IOHATHE 0 KOBAJIEHTHOM MOJISIPHOM CBS3H.

B3aumojieiicTBuE aTOMOB XMMHUYECKUX JJIEMEHTOB-METAJUIOB MEXIY CO0O0W - 00pa3oBaHHWE METALIMYECKHX KpUCTALIOB. [loHsTHE O
METaJUIMYECKON CBSI3H.
JeMoncTpanun. Mojenu aToMOB XUMUYECKUX JIEMEHTOB. [leproanueckas cucrema xumMuaeckux sieMenToB J[. 1I. Menperneesa.

HDCHMCTHbIe peE3vJabTaTbl 06V‘IeHl/Iﬂ

Ydamuucs JOKEH ymems:

® HCIIOJIB30BATh IIPU XApAaKTEPUCTHKE ATOMOB IOHATHS: «IPOTOH», «HEHUTPOH», <QIEKTPOH», «XUMHUYECKHH 3JIEMEHT», «MAacCOBOE YHCIIO»,
«HA30TOIDY, <AJEKTPOHHBIM CIION», «IHEPreTHYECKUM YPOBEHBY», «AJIEMEHTBI-METAIIIBDY, «AJIEMEHTBI-HEMETAIUIBDY; INPH XapaKTEPUCTHKE
BELIECTB MOHATUS «MOHHAs CBA3b)», «MOHB», KKOBAJIEHTHAsl HENOJIIPHASI CBSI3bY», KKOBAJIEHTHAs MOJIIPHAs! CBSA3bY, «JJIEKTPOOTPHULIATEILHOCTDY,
«BAJICHTHOCTB), «METAJIINYECKAs CBI3bY;

® ONUCBIBATH COCTAB U CTPOEHUE aTOMOB 3JIEMEHTOB € NOPsAAKOBbIMU HOMepaMu 1—20 B Ilepuoanueckoit cucreMe XumMuueckux snemenTos /1. U.
Menpaeneena;

® COCTaBJIATH CXEMBI PACHPEEIICHHS TIEKTPOHOB 10 3JIEKTPOHHBIM CJIOSIM B 3JIEKTPOHHOM 000JI0YKE aTOMOB; CX€Mbl 00pa30BaHuUs Pa3HbIX TUIIOB
XMMUYECKOH CBSI3U (MOHHOM, KOBaJICHTHOM, METAJUINYECKO);

e OOBSICHATh 3aKOHOMEPHOCTHM HM3MEHEHHUS CBOIMCTB XHMMHUYECKHX 3JEMEHTOB (3apsIOB sAep aTrOMOB, YHUCIA D3JEKTPOHOB Ha BHEIIHEM
3JIEKTPOHHOM CJIO€, YUCIIO 3aIIOIHAEMBIX JJIEKTPOHHBIX CIIOEB, PAINYC aTOMa, 3JIEKTPOOTPULATEIBHOCTD, METAJUNINYECKUE U HEMETANINYECKHE
CBOHCTBa) B Mepuojax M rpymmnax (riaaBHbIX noarpynnax) Ilepuoanyeckoil cuctembl Xumuueckux aiiemMeHToB [[. M. MenzaeneeBa ¢ TOYKH
3pEHHUsI TEOPUU CTPOEHUS aTOMa;

® CpaBHMBATh CBOMCTBA ATOMOB XMMHYECKHMX 3JIEMEHTOB, HAXOIALIUMXCS B OJHOM IIEPUOJE WM INIABHOW noarpynne Ilepuoanyueckon cucTeMsl
xuMudeckux aneMeHToB J[. M. Menneneena (3apsiioB sep aTOMOB, YHCia 3JIEKTPOHOB Ha BHEILIHEM 3JIEKTPOHHOM CJI0€, YHCIIO 3aIlOIHAEMBbIX
AJIEKTPOHHBIX CJIOEB, PaJINYC aTOMa, 3JIEKTPOOTPULIATEIbHOCTD, METANINYECKUE U HEMETAIJINYECKHE CBOMCTBA);

® J1aBaTh XAapAaKTEPUCTUKY XMMUYECKHMX HJIEMEHTOB I10 UX IOJOKEHHIO B lleproanyeckoi cucreme xumudeckux 3ineMeHToB [I. 1. Menneneesa



(XuMUYecKull 3HaK, TOPSAKOBBIA HOMED, IEPUO/I, TPYIINa, MOATPYIINa, OTHOCUTENIbHAS aTOMHAsl Macca, CTPOSHHE aToMa — 3apsij sjipa, YUCIo
MIPOTOHOB U HEUTPOHOB B spe, 00IIIee YHCIIO AIEKTPOHOB, PACHPECICHIE AIEKTPOHOB IO AIEKTPOHHBIM CIIOSIM);

OTIPECIISATH TUI XUMUIECKON CBSI3H 110 (pOpMYyJie BEIICCTBA;

MPUBOJIUTH IPUMEPHI BEWIECTB C PA3HBIMH TUIIAMUA XUMHUYECKOW CBSI3H;

XapaKTepu30BaTh MEXaHU3MBI 00Pa30BaHMsI KOBAJICHTHOU CBsI3HM (OOMEHHBIN ), MOHHOM CBSI3U, METAJUTMUECKOH CBSI3U;

yCTaHaBJIMBATh IPUYUHHO-CIEACTBEHHBIE CBS3U: COCTAB BEUIECTBA — TUIl XUMUYECKOH CBS3H;

COCTaBIATh GOPMYIbI OMHAPHBIX COEIUHEHUN IO BaJICHTHOCTH;

HAXOJUTh BAJIGHTHOCTD AJIEMEHTOB 1O (GopMyJie OMHAPHOTO COETUHEHUS.

MertanpeamMeTHble pe3yJabTaThbl 00y4eHus!

Ydamuucs JOKEH ymems:

(bOpMyIUPOBATH TUIIOTE3Y 110 PELICHHUIO MPOOIEM;

COCTaBJISITh IUIaH BBHIITOJHEHUS YUE€OHOMW 33124, peIIeHHs PoOJIeM TBOPUYECKOTO M TOUCKOBOTO XapaKTepa, BHIIOIHEHHS IPOEKTa COBMECTHO C
YUUTEIICM;

COCTaBJISITh TE3HCHI TEKCTA,

BJIAJICTh TAKUM BHJIOM HM3JIOXKCHHUS TEKCTA, KaK OIMCAHHUE;

UCIIOJIB30BATh TAaKOH BHJ MBICICHHOTO (MIEabHOr0) MOJCIUPOBAHUS, KaK 3HAKOBOE MOJICIMPOBAaHHE (Ha NPHMEpPE COCTABJICHUS CXEM
00pa3oBaHMs XUMHYECKOU CBSI3N);

UCII0JIb30BATh TAKOH BUJI MaTEPUAIILHOTO (IIPEJAMETHOT0) MOJICIIMPOBAHHUS, KAK aHAJIOTOBOE MOJICIIMPOBAHHE;

UCII0JIb30BATh TAKOW BUJI MaTePHAIbHOTO (IIPEIMETHOI0) MOJICIIMPOBAHUS, KaK (PU3NUECKOE MOJICITUPOBAHUE (HA IPUMEPE MOJICICH CTPOCHHS
aTOMOB);

OIPEAETSATh OOBEKTHI CPABHEHUS U aCHIEKT CPABHEHUSI OOBEKTOB;

BBITIOJIHSTH HETIOJTHOE OTHOJIMHEHHOE CPAaBHEHHE;

BBITIOJIHSTH HETIOJHOE KOMILJIEKCHOE CPaBHEHHE;

BBITIOJIHSTH TTOJIHOE OJHOJIMHEHHOE CPaBHEHHE.

Tema 3. IlpocTbie BemecTBa (Su)
[TonoxeHrne MeETaIOB M HEMETANIOB B IEPUOJUYECKON cuctemMe Xumudeckux anemeHtoB JI. M. MenneneeBa. Baxueline mpocTbie

BEILIECTBA - METAJUIBI: XKEJe30, ATFOMUHUHN, KaIbIIUi, MarHUK, HaTpui, Kanuid. O0mue Gpusnyeckre CBOMCTBA METAILIOB.

Baxneiimme mnpocTble BemecTBa - HEMETAUIbl, O0pa3oBaHHBIE aTOMaMHU KHCJIOpOJa, BOAOpOJa, a3ora, cepbl, (ocdopa, yriaepona.

CrocoOHOCTh aTOMOB XMMHYECKHX JJIEMEHTOB K OOpa30BaHUIO HECKOJIBKHX MPOCTHIX BEIIECTB - AIOTPONHUSA. AJUIOTPONHBIE MOJIUDUKAINU
Kuciopoaa, pochopa u onoBa. Merainueckue ¥ HEMETAJUIMIECKHE CBOWCTBA MPOCTHIX BemecTB. OTHOCUTEIBHOCTD JIENICHHsI MMPOCTHIX BEHIECTB Ha
METaJIJIbl U HEMETAJIBI.



[TocTostnHass ABoranpo. KomndectBo BemectBa. Monb. MomsipHas Macca. MosipHbIE 00beM Ta3000pa3HbIX BemlecTB. KpaTHbIe €IWHMIIBI

KOJIMYCCTBA BCIICCTBA — MUJIJIMMOJIb U KUJIOMOJIb, MUJUJIMMOJIApHAA U KWJIOMOJIApHass MaCChl BEIICCTBA, MHJ’IJ’IHMOJ’I?[pHBIfI n KHJIOMOJI?[pHBIfI 00BEMBI
F33006p213HI>IX BCIICCTB.

PacueTsl ¢ ncnonap30BaHUEM IOHATHI «KOJIUYECTBO BCIICCTBa», «MOJIApHAd Maccay, «MOJIHpHBIfI 00BeM ra3oB», «KIIOCTOAHHAaA ABoraz[po».
PacueTrHble 3agavuu. 1. Brruucnenne MOJ'IHpHOfI MacCChbl BCIICCTB IO XHMMHUYCCKHM (bopMynaM. 2. Pacyetnsl ¢ ucnonn30BaHHEM NOHSITHH

«KOJIMYCCTBO BCUICCTBA», «KMOJIAAPHAA Macca», ((MOJI?[pHI)If/'I 00BeM Tra3oB», KIIOCTOSAHHAaA ABOI‘aI[pO».

I[eMOHCTpaI[PlPl. HeKOTOpLIe MCTalJIbl 1 HEMCTAJIbBI KOJIMYCCTBOM BCIICCTBA 1 MOJIB. Mojenb MOJISIPHOT'O obbeMa I‘213006paBHBIX BCIICCTB.

IIpeaMeTHbIE PE3VJIbTAThl 00YUEeHUs

VYyamuiicst JOJKEH ymems:

WCIIONB30BaTh IPU XAPAKTEPUCTUKE BEIICCTB IMOHATHA: «METAJUIbD», «IUIACTUYHOCTBY, «TEIJIONMPOBOAHOCTBY, «3JIEKTPOIPOBOIHOCTHY,
CHEMETAILIBIY, «AJJTIOTPOIHU», «aJUIOTPOITHBIC BUIOU3MEHEHUS, MITH MOIU(UKAITUN;

ONKUCHIBATh IOJIOKEHUE BJIEMEHTOB-METAUIOB U 3JIEMEHTOB-HeMeTauioB B llepumoandeckoit cuctemMe xumuyeckux asiiemeHto J[. U.
Menpaeneena;

KJIaCCU(PUITMPOBATh MPOCTHIC BEIIECTBA HA METAIIBI M HEMETAILIbI, SJIEMEHTHI;

ONPEACIISTh IPUHAIICKHOCTh HEOPTaHUUECKUX BEIIECTB K OJTHOMY M3 U3YYEHHBIX KJIACCOB — METAJIJIbI U HEMETAILJIbI;

JIOKa3bIBaTh OTHOCUTEIBHOCTD JICJICHUS MPOCTHIX BEIIECTB HA METAJIJIBI U HEMETAILJIBI;

XapaKTePHU30BaTh 001mKe (PU3NIECKUE CBOWCTBA METAIIJIOB;

YCTaHABJIMBATh MPUUYUHHO-CIICICTBEHHbBIC CBA3M MEXKIY CTPOCHHEM aTOMa U XMMHUYECKOW CBSI3bI0 B IMPOCTHIX BEIIECTBAX — METaIaX M
HEMeTallIax;

OOBSICHSATH MHOTOOOpAa3He MPOCTHIX BEIMIECTB TAKUM (DAKTOPOM, KaK ajIOTPOTIHS;

OMKCHIBATh CBOMCTBA BEIIECTB (HA MPUMEPAX MPOCTHIX BEIIECTB — METANIOB U HEMETAJIJIOB);

coOJr01aTh MpaBUiia TEXHUKH OE30IIaCHOCTH MPHU MTPOBEACHUN HAOIIOICHHUI U TaOOPAaTOPHBIX OIBITOB;

KCIOJIb30BaTh MPU PELICHUH PACUETHBIX 3a7a4 MOHSTHUA: «KOJUYECTBO BEIIESCTBA», «MOJIbY», IIOCTOSIHHAs ABOTajpo», «MOJIApHAs Maccay,
«MOJISIPHBIN 00BEM T'a30B», KHOPMAJIbHBIE YCIOBUSY;

MIPOBOJIUTH PACYEThI C WCIIOIH30BAHUEM TMOHATHM: «KOJUYECTBO BEIIECTBA», «MOJISIPHAS MAaccay, «MOJISIPHBIH OOBEM Ta3oBy, «IIOCTOSHHAs
ABoraapoy.

MertanpeamMeTHble pe3yJabTaThbl 00yUeHus!

Yyamuucs JOKEH ymems:

COCTaBJIATh KOHCIICKT TCKCTA,

CaMOCTOATCIBHO UCIIOJIb30BaATh HCTIOCPCIACTBCHHOC Ha6J'II-O,Z[eHI/IC;

CaMOCTOATCIIBHO O(bOpMJ'IHTL OTYCT, BKJIIOUAIOIIMN OTTMCAHUE Ha6J'II-O,Z[eHI/I$I, €ro pe3yjibTaTOB, BLIBOJAOB;
BBIITOJHATD IMOJIHOC KOMIIJICKCHOC CPABHCHHC,

BBITIOJIHATb CPABHCHHE 110 aHAJIOTUH



Tema 4. CoeauHeHHSI XHMHYECKHUX 3J1eMeHTOB (16 u)

Crenenp okucieHus. OnpeeneHne CTENeHn OKUCISHHS YJIEMEHTOB 0 XUMHYecKor ¢opmyne coenuHerns. CocraBienne Gopmysn OMHAPHBIX
COeMHEHMH, o0IIHii crioco® X Ha3bIBaHUs. buHApHBIE COEAMHEHUS: OKCHIBI, XJIOpUIbl, cynbuabl u np. CoctaBienue ux Gopmyn. [IpencraBurenu
OKCHJIOB: BOJIa, YIJIEKUCIIbIN a3 U HeraleHas u3BecTh. [IpeacraBurenu JieTyuynx BOJOPOIHBIX COEIMHEHUI: XJI0POBOJOPO U aMMHAK.

OcHoBaHMs, UX COCTaB U Ha3BaHHs. PacTBopuMOCTh, OcHOBaHUM B Boje. Tabiuiia pacTBOPUMOCTH THIPOKCHIIOB U COJEHl B BOJE.
[IpeacraBurenu menouel: THAPOKCUIBI HATpHUs, Kaaus W Kanblus. [loHATHEe O KadyecTBEHHBIX peakiusax. Muaukatopbl. M3MeHeHHe OKpacku
WHJIMKaTOPOB B LIEJIIOYHOM cpee.

Kucnotsl, ux cocraB u Ha3Banus. Knaccudukanus xucnot. IlpencraBurenu KuciaoT: cepHasi, coyisHas U a3oTHas. VI3MeHeHHe OKpacku
WHJIMKaTOpPOB B KMCIIOTHOM cpefe.

Conu kak mpou3BOJHbIE KUCIOT U OCHOBaHUHU. MX coctaB u Ha3BaHus. PactBopumocTs cosielt B Boze. [IpencraBurenu coneii: XJIopua HaTpus,
KapOoHaT U GocdaT KaabIus.

AmMopdHBIE 1 KPUCTATUTNIECKHUE BEIIECTBA.

MexxMoneKyIsipHble B3aUMOJAEHCTBUSL. THIIBI KPUCTAUIMUECKUX PELIETOK: MOHHAs, aTOMHAs1, MOJIEKYJIsIpHasi U MeTajuInyecKasi. 3aBUCUMOCTh
CBOMCTB BEILIECTB OT TUIIOB KPUCTAININYECKUX PEIIETOK.

BemectBa MOJIEKYISIPHOTO M HEMOJIEKYJISIPHOTO CTPOEHHUA. 3aKOH IIOCTOSIHCTBA COCTaBa JIJIsl BELECTB MOJIEKYJISIPHOT'O CTPOCHHUSL.

Uucrtele BeniectBa U cMecu. [Ipumepbl KUAKUX, TBEPABIX U razooOpa3HbIX cMecedl. CBOMCTBa UMCTBIX BELIECTB U cMmeced. VX coctas.
MaccoBast u 00beMHas J0JIM KOMIIOHEHTa cMecHu. PacueTsl, CBA3aHHbBIE C UCIIOJIB30BAHUEM MTOHSITHSI OJIS.

Pacuétnbie 3amaun. 1. Pacuer MaccoBoii 1 00beMHON J10JIell KOMIIOHEHTOB CMECH BellecTB. 2. BbluncieHue MaccoBoil 10JM BEILECTBA B
pacTBOpeE MO U3BECTHOM Macce pacTBOPEHHOr'O BEIIECTBA M Macce pacTBOpUTEN. 3. BrluncieHne Macchl pacTBOPSIEMOTO BELIECTBA U PACTBOPUTEINS,
HEOOXOIUMBIX JIJIsl IPUTOTOBJICHHSI ONIPE/ICIICHHON MacChl pacTBOpa C M3BECTHOM MAaCCOBOM JI0JICH paCTBOPEHHOTO BEIIECTRA.

Jdemonctpanun. O6pa3ubl OKCUIOB, KUCIOT, OCHOBAaHUHN U cosieil. Moaenu KpUCTATMYeCKUX PeUIeTOK XJIOpUIa HaTpus, ajamasza, OKCUIa
yriepoaa (IV). CriocoObl pazenenus cMeceil, TUCTUIUISIITUS BOIBI.

JlaGopaTopHble onbIThI. 1. 3HAKOMCTBO ¢ 0Opa3aMH BEIIECTB Pa3HBIX KiaccoB. 2. Paznenenue cmeceil.

IIpakTnyeckass padora Ne 3.AHanu3 NOYBBI U BOJIBI.
IIpakTuyeckass padora Ne 4.IIpurotosieHne pacTBOpa caxapa ¢ 3aJlaHHON MacCOBO# JI0JIel PACTBOPEHHOTO BEIIECTBA.

HDCHMCTHbIe peE3vJabTaTbl 06V‘IeHl/Iﬂ

VYyamuiicst JOJKEH ymems:

® JCIOJIb30BaTh IPU XAPAKTEPUCTUKE BEIIECTB IMOHATUSA: «CTEMEHb OKHUCICHHS», «BAJICHTHOCTH», «OKCHUIBD), «OCHOBAHUS», «IIEIOYH,
«KQueCTBEHHAsl PEAKIHs», KMHIUKATOP», KKUCIOTBD, KKHCIOPOICOAEPIKAIUE KUCIOThI», «OECKUCIOPOAHbIE KUCIOThI», «KUCIOTHAS Cpeaay,
«IETIOYHAs Cpeliay, «HEeUTpalibHasl cpenay, «imkana pHy», «commy», «amop(dHbIe BEMIECTBAY, KKPUCTAIMYECKUE BEIIECTBAY, KKPUCTAIUTMIECKAs
pelieTka», «HMOHHAasg KPHUCTAJUIMYECKas peIIeTKay, «aTOMHAs KPUCTAIUIMUECKas pEIIETKa», «MOJEKYJIsSpHas KpPUCTAIIMYECKas pelIeTKay,
«METAITNYECKAs KPUCTATNYECKAS PEIICTKA», «CMECH;

e KJaccU(UIMPOBATH CIOXKHBIE HEOPTAHMYECKUE BEIIECTBA MO COCTaBY Ha OKCHJIbI, OCHOBAHUSI, KUCJIOTHI U COJIU; OCHOBAHUS, KUCIOTHI U COJU
[0 PAaCTBOPUMOCTHU B BOJIE; KMCIIOTHI IO OCHOBHOCTH U COJIEP’KaHUIO KHCIOPO/a;

® OmpeneNsaTh MPUHAUICKHOCTh HEOPraHMYECKHX BEIIECTB K OJHOMY M3 M3YYEHHBIX KJIacCOB (OKCHUIBI, JIETyuHWe BOJOPOJIHBIE COCTUHEHUS,



OCHOBAHUS, KUCJIOTBI, COJIN) 1O (opMyIIE;

ONKCHIBATh CBOWCTBAa OTHEIBHBIX MPEACTaBUTENCH OKCUIOB (HAa MIpHUMEpPE BOJIbI, YIJIEKUCIOrO Tra3a, HETallleHON W3BECTH), JEeTY4HX
BOJIOPOJHBIX COEIMHEHUH (Ha MpUMepe XJOpOBOJIOPOJAa U aMMMaKa), OCHOBaHMH (Ha NpuMepe TUAPOKCUIOB HATpusl, Kajausl U KaJbLus),
KHUCJIOT (Ha MpUMepe CEPHOU KUCIIOTHI) U COJICH (Ha MpUMepe XJI0pu/Ia HaTpus, kapooHara Kanbius, Gpocdara KanbIms);

OTIpPEEISATh BAJICHTHOCTh U CTENIEHb OKUCIIECHUS 2JIEMEHTOB B BEILIIECTBAX;

COCTaBIATh (OPMYIIBI OKCUIOB, OCHOBAHUH, KUCIOT U COJIEH MO BAJICHTHOCTSIM M CTEICHSIM OKHUCICHHS JIEMEHTOB, a TaKKe 3apsijaM HOHOB,
YKa3aHHBIM B Ta0JIMIE pACTBOPUMOCTH KUCIIOT, OCHOBAHHUH M COJICH;

COCTaBJISITh HA3BAHUS OKCUJIOB, OCHOBAHMM, KHCIIOT U COJIEH; CPaBHUBATh BaJICHTHOCTh U CTETIEHb OKUCIICHHS; OKCH/IbI, OCHOBAHHUS, KUCJIOTHI U
COJIH IO COCTaBY;,

MCIIOJIB30BAThH TAOJIHILy PACTBOPUMOCTH JUIsI OTIPEICTICHUS PACTBOPUMOCTH BEIIECTB;

YCTaHABJIMBATh TEHETUYECKYIO CBSI3b MEX/Y OKCHJIOM U THIPO-KCHIOM U HA00OPOT; MPUIUHHO-CIICJICTBEHHBIEC CBS3H MEXKIy CTPOSHHEM aTOMa,
XUMHYECKOH CBSI3bIO M TUIIOM KPHUCTANIMYECKON PEIIETKH XMMHUYECKUX COCTUHEHU;

XapaKkTepu30BaTh ATOMHBIE, MOJIEKYJIIPHBIC, HOHHBIE METAJUINYECKUE KPUCTAIUTMUECKUE PELIETKH; CPEely pacTBOpa C MOMOIIBIO HIKaisl pH;
MIPUBOJIUTH MPUMEPHI BEIIECTB C Pa3HBIMU TUIIAMH KPUCTANIMYECKON PEIIETKH;

MIPOBOAMTH HAOIOICHHUS 332 CBOMCTBAMH BEILIECTB U SIBJICHHUSIMH, IPOUCXOSAIINMHU C BEIIECTBAMU;

cOOJIOAATh MpaBUIa TEXHUKHU 0€30MaCHOCTH MPU MPOBEICHUH HAOIIOACHUN U OIBITOB;

HCCIIEIOBATh CPEly PacTBOpa C MOMOIIBIO HHAMKATOPOB; SKCIIEPUMEHTALHO PA3JINYaTh KUCIOTHI U MIEI0YH, TIOIb3YsICh HHINKATOPAMH;
WCIIOJIB30BATh MIPH PEIICHUH PACUETHBIX 33/1a4 IMOHATHS «MAacCOBast J0JIS SJIEMEHTA B BEIIECTBEY, «MACCOBas IOJISI PACTBOPEHHOTO BEILIECTBAY,
«00beMHas 70715 Ta3000pa3HOTO BEIIECTBAY;

MIPOBOANTh PACUEThl C WCIOJB30BAHHWEM IOHATUN «MaccoBasi JOJS 3JEMEHTa B BEILECTBE», «MaccoBas JOJISI PACTBOPEHHOIO BEIIECTBAY,
«0OBeMHas 7107151 Ta3000pa3HOTO BEIIECTBAY.

MeTal’lpe}lMeTHble pe3yjbTarTbl Oﬁy‘{eHI/Iﬂ

VYyamuiicst JOJKEH ymems:

COCTaBJIATH HA OCHOBE TEKCTa TA0JIMIIBI, B TOM 4YHclie ¢ mpuMeHeHneM cpeacts UKT;

0]l PyKOBOZCTBOM YUHUTEJIsl IPOBOJUTH OIIOCPEIOBAaHHOE HAOIIOIEHUE

101 PYKOBOJACTBOM yUuTEN 0QOPMIIATH OTUET, BKJIIOYAIOLINI ONMCaHUE SKCIIEPUMEHTA, €r0 Pe3yIbTaTOB, BEIBOJIOB;

OCYIIECTBJIATh HHIYKTHBHOE 0000ImeHne (0T EIMHUYHOIO JOCTOBEPHOIO K OOIIEMy BEpOSTHOCTHOMY), T. €. OINpeNeNsiTh oOIue
CYIIECTBEHHBIE PU3HAKH JIBYX U 00Jjiee 0OBEKTOB U (PUKCHPOBATH UX B (hOpME MOHSITHUS WU CYKIICHHS,

OCYIIECTBIIAThH ACAYKTUBHOE 00001IeHNE (TIOABEACHUE €IMHUYHOTO JOCTOBEPHOTO IO 00IIIee TOCTOBEPHOE), T. €. aKTyaJIn3upOBaTh MOHATHE
WIN CYXJIEHUE, U OTOKAECTBIISITh C HUM COOTBETCTBYIOIIUE CYLIECTBEHHbIE IPU3HAKH OJTHOTO WK OoJiee 00bEKTOB;

OIpeJIeNIATh acleKT Kilaccu(uKauy,

OCYLLECTBIIATh KJIaCCU(PHUKALINIO;

3HATh U UCMOJIb30BATh PA3IMUHbIe (JOPMBI IPEACTABICHUS KIACCUPUKALIH.



Tema 5. W3MmeHeHus:, npoucxojasimue ¢ Bemecrsamu (12y)

[lonsiTue sIBIEHUM Kak WU3MEHEHUH, MPOUCXOIALIMX C BElIECTBAaMH. SIBIEHUsA, CBA3aHHBIE C MU3MEHEHHUEM KPHUCTAJUIMYECKOTO CTPOEHUS
BEIIECTBA NPHU MOCTOSIHHOM €ro COCTaBe, (u3udeckue siBieHus. Ou3nuecKue SBICHHUS B XUMUU: TUCTWUIALUS, KPUCTAUIN3AIMS, BBIMIAPDHBAHUE H
BO3TOHKA BEIECTB, [IEHTPU(YTUPOBAHHUE.

SIBneHus, CBsI3aHHBIE C U3MEHEHHUEM COCTaBa BEIIECTBA, - XUMUYECKUE peakuuu. [Ipu3Hakyu U yCiaoBUs NMPOTEKAHUS XUMHYECKUX PEaKIUH.
[TonsiTre 00 9K30- U SHIOTEPMUUECKUX peakluuax. Peakuuu ropeHus: kak 4acTHBIN cly4ail SK30TePMHUECKUX PEaKIUi, MPOTEKAIOIIUX C BbIICICHHEM
CBeTa.

3aKOH COXpaHEeHHsI MacChl BEIIECTB. XUMUYECKHE YpaBHEHHs. 3HaUeHUE UHACKCOB U KodhduninenToB. CocTaBieHNe YpaBHEHHH XUMHUYECKHX
peaKkuuid.

PacueTsl mo xumMu4eckuM ypaBHEHUSIM. PelieHne 3aqau Ha HaXOXKIACHHE KOJMYECTBA BEIIECTBA, MACCHl MM 00beMa MPOAYKTa PEaKkIuu IO
KOJIMYECTBY BEILIECTBA, Macce WM 00bEMY MCXOJHOIO BellecTBa. PacyeTsl ¢ MCIOIb30BaHUEM MOHATHUS «J10JIsD», KOI/la UCXOJHOE BEUIECTBO JJAHO B
BH/JIE PACTBOPA € 3aIaHHOM MacCOBOM J0JIeH PACTBOPEHHOI'O BEILIECTBA WM COAEPKUT ONPEACICHHYIO 00 TPUMECEH.

Peaknnn paznoxenus. [Ionarue o ckopoctn xumuueckux peakunid. Karanmsatopsl. @epMeHTEI.

Peakuuu coennnenus. Katanutnyeckue u HekataauTHueckue peakiuu. O0paTtuMble 1 HeOOpaTHUMbIE PEaKIIHH.

Peakuuu 3amernieHus. DJIEKTPOXMMMUYECKUN Psii HANpsDKEHUH METAJJIOB, €ro HCIOJIb30BAaHME IS IMPOTHO3HPOBAHUS BO3MOKHOCTH
MIPOTEKAHUs PEaKLM MEXly METAJJIAMU U PACTBOPAMHU KUCIOT. Peakuu BEITECHEHUSI OTHUX METAJUIOB U3 PACTBOPOB UX COJIEH APYTMMH METAJJIaMHU.

Peakmuu oOmena. Peakinu HeliTpanu3anuu. Y ClI0BHS MPOTEKAHMSI PEaKInii oOOMeHa B pacTBOPAaX JI0 KOHIIA.

Tunel XUMHUYECKHX peakiuil (10 MPU3HAKY «UHUCIO M COCTaB MCXOJHBIX BEUIECTB M MPOAYKTOB pPEaKLMW») HA MPUMEPE CBOWCTB BO/IBI
Peaknus pasmokeHust - 3JIEKTpoiu3 BOAbl. Peakumm coequHeHus - B3aUMOJACHCTBHE BOABI C OKCHJAMM METALUIOB M HeMeTauioB. [lonsatue
«TUAPOKCUIBD). Peakuuu 3amelneHus - B3aMMOJCHCTBHUE BOJBI C LICJIOYHBIMHU U IIEIOYHO3EMENbHBIMU MeTalUlaMH. Peakuiuu oOMmeHa (Ha mpumepe
THIIPONIHA3A CYIb(pUIa ATIOMUHUS U KapOuaa KaabIys).

Pacuérnble 3agaun. 1. BeiunciaeHue no XUMHYECKUM YPaBHEHUSIM MACChl HJIM KOJIMYECTBA BEILIECTBA 110 U3BECTHOM MAacCe WUIIM KOJIMYECTBY
BELIECTBA OJHOI0 U3 BCTYMAIOMIMX B PEAKIUIO BEILIECTB WM MPOAYKTOB peakiuu. 2. BpiunciaeHre mMaccsl (KOJIMYECTBA BEIIECTBA, 00beMa) MPOIYKTa
peaxiuu, eciii U3BECTHA Macca UCXOJIHOTO BEILIECTBA, COACPKAIIETO ONPEACTICHHYIO 1010 TpuMecei. 3. Briuucienrne Macchl (KOJMYECTBA BEIIECTBa,
o0beMa) MPOyKTa PeaKLMu, €CIIM U3BECTHA MAcca pacTBOpa M MacCcoOBasi A0Sl PACTBOPEHHOTO BEIIECTBA.

HDCHMCTHbIe peE3vJabTaTbl 06V‘IeHl/Iﬂ:

Ydamuucs JOKEH ymems:

e KJacCH(UIMPOBATh XUMHUYECKHE PEAKIMU IO YHUCIy M COCTaBy MCXOIHBIX BEIIECTB M MPOAYKTOB PEAKIMHU; TEIIOBOMY 3(]dekry;
HANPABJICHUIO TPOTEKAHUS PEAKIIMU; YIACTUIO KaTAJIM3aTopa;

® HCITOJIB30BATh TAOJIUITY PACTBOPUMOCTH JIJISl ONIPEICTICHIS BO3MOKHOCTH MTPOTEKAHUS PEAKIIUii 0OMEHA; IIEKTPOXUMUICCKHUI PsIJT HAPSHKEHUI
(aKTUBHOCTH) METAJJIOB JISl ONIPECIICHHUS BO3MOKHOCTH IMPOTEKAHUSI PEAKIIMI MEXTy METa/UIaMH M BOJTHBIMU PACTBOPAMHU KUCJIOT U COJICH;

e HaOIIOJaTh W ONMUCHIBATH MPU3HAKU M YCIOBUS TCUYCHHS XMMHUYCCKHUX PEaKIIMi, JellaTh BBIBOJBI Ha OCHOBAaHHMM aHaJIM3a HAOJIOJICHMH 3a
3KCIIEPUMEHTOM;

® [POBOJUTH PACUETHI 10 XUMUYECKUM YPABHEHHSIM Ha HAXO0KJICHHE KOJIMYECTBA, MAacChl WUIM 0O0BbeMa MPOAYKTA PEAKIIUHU 110 KOJIUYECTBY, Macce
WM 00bEMY HMCXOJHOTO BEHIECTBA; C HCIIOJIb30BAHUEM IIOHSTHUS «IOJIS», KOTJIa MCXOJHOE BEIIECTBO JAaHO B BHJE PAcTBOpa C 3aJlaHHOM



MacCOBOM Jonen PAaCTBOPCHHOI'O BCIICCTBA WJIKM COACPIKUT OIIPCACIICHHYIO OO HpHMeCGﬁ.

MeTal’lpe}lMeTHble pe3ybTarTbl Oﬁy‘{eHI/Iﬂ

VYyamuiicst JOJKEH ymems:

COCTABJIAITh HA OCHOBE TEKCTAa CXEMBI, B TOM 4ucie ¢ npuMeHeHueM cpeacts KT,
CaMOCTOSITENTEHO OPOPMIISTH OTUET, BKIFOYAIOIINI ONMCAaHUE SKCIIEPUMEHTA, €r0 PE3yIbTaTOB, BEIBOJIOB;
WCTOJI30BATh TAKOW BHJ MBICIIEHHOTO (MI€IBHOT0) MOJICIMPOBAHUS, KaK 3HAKOBOE MOJEIMPOBaHKUE (HA MpUMEpEe YPaBHEHUN XMUMHUYECKUX
peakmuii);
pa3nuyatb 00BbeM U COAEpIKaHUE TIOHSATHIA;
pa3nuyaTh poAOBOE U BUIOBOE TIOHSTHS,
OCYIIECTBIISITH POJIOBHIOBOE ONPEICIICHHE TOHATHIA.
Jdemoncrpauun. [Ipumeps! ¢usnueckux sBIeHUIA; a) muiaBneHue mnapaduna; 0) auddys3us AYMIMCTHIX BELIECTB C TOPSIIEH JaMIIOYKU

HakanuBaHus. [IpuMepbl XUMUYECKUX SIBJICHUN: a) TOpEHUE MarHus; 0) B3aUMOJCHCTBUE COJITHOM KUCIOTHI ¢ MPaMOPOM WJIM MEJIOM; B) HOJyYEHHUE
ruapokcuna meau (I1); r) pacTBopeHHEe MOMYyYEHHOrO THAPOKCHMIA B KHCIOTax; [1) B3aumopeiictBue okcuna meau (II) ¢ cepHoii kucinoToir mpu
HArpeBaHUU; €) Pa3JIoKEHNE MTepMaHTaHaTa KaJusl; JK) B3aNMOACHCTBUE Pa30aBICHHBIX KUCIOT C METaNIaMH.

JlaGopaTopHbie onbIThl. 3. CpaBHEHHE CKOPOCTH MCIIAPEHUS BOJABI U CIIMPTA 110 MCYE3HOBEHHIO UX Karelb Ha (PUIbTpOBabHON Oymare. 4.

Oxucnenve Menu B IUIAMEHHM CIIMPTOBKU WM TOpenkH. 5. IloMyTHEHME M3BECTKOBOM BOJABI OT BBIIBIXA€MOrO YIJIEKHCIIOro rasza. 6. Ilomydenue
YIJIEKUCIIOTO ra3a B3auMOAEHCTBUEM COJIbI U KUCIIOTHI. 7. 3aMelieHre Meau B pacTBope xjopuaa meau (1I) sxenesom.

IpakTnyeckas padora Ne 5.IIpuzHaku XUMHUYECKUX PEAKIUM.

IIpeaMeTHBIE PE3VJbTAThI 00YUEeHUS:

Ydamuucs JOJKEH ymems:

oOpamiarbecs ¢ 1a00paTOPHBIM 000PYI0BAaHUEM U HarpeBaTeIbHbIMU IPUOOPaMU B COOTBETCTBUU C ITPaBUJIAMH TEXHUKH 0€30I1aCHOCTH;
BBINOJIHATH MpOCTEiIne nprueMsl paboThl ¢ 1a00paTOpHBIM 000pYJOBaHHEM: JIAOOPATOPHBIM ILITATUBOM; CIIUPTOBKOI;

Ha6JIIO[[aTB 3a CBOMCTBAMH BCIICCTB U ABJICHUAMMH, ITPOUCXOAAIINMHU C BEHICCTBAMU,

OIMMCBHIBATh XUMHYCCKUI SKCHICPUMCHT C IOMOLIBIO €CCTCCTBCHHOI'O (pyCCKOFO nJIn pOI[HOI‘O) S3bIKA U A3bIKa XUMUH,

ACJIaTh BBIBOJLI 110 PE3yjbTaTaM IMPOBCACHHOI'O SKCIICPUMCHTA,

TOTOBHUTH PACTBOPBI C ONPEIEIEHHON MaCCOBOU JI0JIEW paCTBOPEHHOI'O BEIIECTBA;

IIPUTOTOBUTH PACTBOP U PACCUUTATh MACCOBYIO JIOJIF0 PACTBOPEHHOI'O B HEM BELIECTBA.

MeTal’lpe}lMeTHble pe3yJbTarTbl Oﬁy‘{eHI/Iﬂ

VYyamuiicst JOJKEH ymems:

CaMOCTOATCIBbHO HUCIIOJIB30BATh OIIOCPCIOBAHHOC Ha6J'IIO,I[eHI/Ie.



Tema 6. Teopusi 2JIEeKTPOJUTHUECKON TUCCONMALNM U CBOIICTBA KJIACCOB HEOPTraHNYECKNX coeMHenuii (22 y)

[TonsiTie 00 3JIEKTPOIUTHYECKON AUCCOIMALMU. DIEKTPOIUTHI U HEIIEKTPOJUTHL. MEXaHU3M AMCCOLHUAIMK AJIEKTPOJIIUTOB C PA3IUYHBIM
TUIIOM XUMHUYECKOH cBsA3H. CTeneHb IeKTpOIUTHYeCKoi qucconuannu. CHiIbHBIE U C1a0ble 3JIEKTPOJIUTHI.

OcHOBHBIE MOJOXKEHUSI TEOPUU DIIEKTPOJUTHYECKON aucconuanuy. MloHHblEe ypaBHEHMs peakUui. YCIOBHUsS MPOTEKaHUs peakluu oOMeHa
MEX]y 3JIEKTPOJIUTAMU 10 KOHLIA B CBETE MOHHBIX IPEICTABICHUN.

Knaccudukanms MOHOB 1 X CBOWCTBA.

Kucnotsl, ux xnaccuduxanus. Juccounanust KUCIOT U UX CBOMCTBA B CBETE TEOPUH 3JIEKTPOJUTHUECKON Aucconnanuu. MojeKkyispHble U
VMOHHbIE YpaBHEHUsI peakluil kuciaor. BzaumonelicTBue KUCIOT ¢ MeTallaMU. DJIEKTPOXUMUYECKUI P HanpsbKeHU MetaioB. B3aumoneiicTBue
KHCIOT C OKCHJAaMH METauloB. B3auMoIeHCTBHME KHCIOT C OCHOBAaHUSAMHU - peakuus HEWTpaau3auud. B3aumoneicTBhME KHCIOT C COJSIMHU.
Hcnonb3oBanue TabIUIBl PACTBOPUMOCTH JJISl XapaKTEPUCTUKH XUMHUYECKUX CBOMCTB KUCIIOT.

OcHoBaHus, ux kKinaccupukanus. Juccoumanus OCHOBAaHMH M MX CBOMCTBA B CBETE€ TEOPUU 3JIEKTPOJUTHUYECKOM JIMCCOLUALIUU.
B3aumopeiicTBue OCHOBaHMM € KHCJIOTaMH, KUCIOTHBIMH OKCHJAMU M coyiiMU. Mcrnonbp3oBaHue TaONMIBI pacCTBOPUMOCTH Ul XapaKTEPUCTUKHU
XUMHYECKHX CBOICTB OCHOBaHUM. Pasnoxxenne HEPACTBOPUMBIX OCHOBaHUI npu HarpeBaHuu.
Conu, ux kiaccu@UKamus W JUCCOLMALMS PA3NMYHBIX TUHOB coseil. CBoiicTBa coieil B CBETE TEOPUM 3JEKTPOJUTHUECKON JUCCOLMAIUU.
B3aumopneicTeue cosieil ¢ MeTalUlaMM, YCJIOBMsI IIPOTEKaHUs 3THUX peakuuil. B3aummopneicTBue cojiell ¢ KUCIOTaMH, OCHOBAaHUSMU M COJISIMU.
Hcnonb3oBanne TabIUIBI PACTBOPUMOCTH JJISl XapaKTEPUCTUKH XUMUYECKUX CBOMCTB COJIEH.

O06o00611eHne cBeieHuit 00 okcuax, UX Kiaaccu(puKaui 1 XMMUYECKUX CBOMCTBaX.

['enernueckue psibl METANIOB M HEMETAJIOB. [ eHeTHUecKas CBA3b MEXy KJIacCaMU HEOPTaHUYECKUX BELLECTB

OKHCIUTENBHO-BOCCTAHOBUTEIBHBIE Peakui. OKUCINTENb U BOCCTAHOBUTEINb, OKUCIICHUE U BOCCTAHOBJICHHE.

Peakuyu moHHOro oOMeHa M OKHCIHMTEIbHO-BOCCTAHOBUTENbHbIE peakuuu. COCTaBlI€HHE YPAaBHEHHM OKHCIUTEIbHO-BOCCTAHOBUTEIBHBIX
peaKIMii METOA0M 3JIEKTPOHHOTO OaslaHca.

CBoiicTBa MPOCTHIX BEIIECTB - METALIOB U HEMETAJIOB, KUCJIOT U COJICH B CBETE MPEJCTABICHUH 00 OKUCINTEIbHO-BOCCTAHOBUTEIBHBIX MPOIECCAX.

HDCHMCTHbIe peE3vVJabTaTbl 06V‘IeHl/Iﬂ:

VYyamuiicst JOJKEH ymems:

® JCIOJIb30BaTh IPU XAPaKTEPUCTHKE IMPEBPAIICHUI BEIIECTB MOHSITHS: «PACTBOP», «IJICKTPOJIUTUYECKAS] AUCCOLMALMSY), «IIEKTPOJIUTHD,
«HEIEKTPOJIUTHD, «CTEMEeHb AHUCCOIHMAIMMY», «CUJIbHBIC SJIEKTPOIHUTHDY, «CJIa0ble SIEKTPOIUTHD», «KATHOHBD», «AHUOHBDY, «KHCIOTBDY,
«OCHOBAHHUSI», «COJIN», KMOHHBIE PEAKIINI», «HECOIC00Pa3yIOIINe OKCUIBDY, «COJIC00PA3yIOIIHUE OKCHIBD, «OCHOBHBIE OKCUIBD», «KUCIOTHBIC
OKCHJIBD», «CPEIHUE COJH», «KHUCIBIE COJN», «OCHOBHBIE COJIN», «TEHETUYECKHH psa», «OKHCIUTEIbHO-BOCCTAHOBUTEIBHBIE PEAKIIUNY,
«OKHCIIUTEIbY, «BOCCTAHOBUTEIbY, KOKUCIEHUEY», KBOCCTAHOBIICHUEY;

® ONUCHIBATh PACTBOPCHHE KaK (PU3UKO-XHUMHUYECKUI TPOIIECC;

® JUUIIOCTPUPOBATh NPUMEPAMH OCHOBHBIC TIOJIOKEHHUSI TEOPUU DJICKTPOJIUTUYECKOW JTUCCOIMAIIMU; TEHETHYECKYI) B3aHMMOCBSI3b MEXIY
BelIeCTBaMH (IIPOCTOE BEIIECTBO — OKCUJ — TUAPOKCUI — COJIb);

® XapaKTepu30BaTh OOIIME XUMUYECKHE CBOMCTBA KUCIOTHBIX M OCHOBHBIX OKCHJIOB, KHCJIOT, OCHOBAaHHMA W COJiell C MO3ULUNA TEOPUU
ANEKTPOIIUTUYECKON JUCCOLUAIMH; CYIIHOCTh YJEKTPOIUTHUECKON NHUCCOIMAIIMY BEIIECTB ¢ KOBAJCHTHOM MOJSPHON U MOHHONH XUMHUYECKOM



CBSI3bI0; CYITHOCTbh OKUCJIUTENIbHO-BOCCTAHOBUTEIJIBHBIX PEaKIHii;

IPUBOANUTH MPUMEPHI peakluil, NOATBEPKAAIOIIMX XUMHUECKUE CBOMCTBA KUCIOTHBIX U OCHOBHBIX OKCHJIOB, KHCIOT, OCHOBAaHUH U coJie;
CYLIECTBOBAHHME B3aUMOCBSI3U MEX/1y OCHOBHBIMH KJIaCCAMHU HEOPraHUUECKUX BEIIECTB;

KJIaCCU(UIUPOBATh XUMUUYECKNE PEAKIINH 110 «U3MEHEHHUIO CTENIEHEN OKUCIEHUS 3JIEMEHTOB, 00pa3yloIIUX pearupyrollie BeleCTBaY;
COCTaBJISITh YPABHEHMSI JIEKTPOJIUTUYECKON AUCCOLUALMN KHUCIOT, OCHOBAaHUI U COJIEH; MOJIEKYJSIPHbIE, [TOJIHbIE U COKpAICHHbIE HOHHbIE
YpaBHEHMs PEaKLUUi ¢ y4acTUEM 3JIEKTPOJIMTOB; YPABHEHMSI OKHCIUTEIbHO-BOCCTAHOBUTENBHBIX PEAKLUN, UCHOIb3Ys METOJ 3JIEKTPOHHOI'O
OanaHca; ypaBHEHHs PEaKIHH, COOTBETCTBYIOIIMX ITOCIEAOBATEIILHOCTH («IIETIOUKE») MPEBPAIICHUI HEOPraHWYECKUX BEIIECTB Pa3IMYHBIX
KJIaCCOB;

OIpeAEIATh OKUCIIUTENb U BOCCTAHOBUTENb, OKUCIIEHUE U BOCCTAHOBJIEHUE B OKUCIUTEIbHO-BOCCTAHOBUTEIbHBIX PEAKLIUAX;

YCTaHABJIMBATh IPUUMHHO-CJIEICTBEHHBIE CBSI3U: KJIACC BEIIECTBA — XMMUYECKUE CBOKWCTBA BEIIECTBA,

HAOJIOAATh M OMKCHIBATH PEAKIIUY MEXKAY DJIEKTPOIUTAMH C TIOMOIIBIO €CTECTBEHHOTO (PYCCKOTO MIIM POIHOTO) SI3bIKA U SI3bIKA XUMHH;
IIPOBOAUTD OMBITHI, TOJATBEPKIAIOIINE XUMUYECKUE CBOWCTBA OCHOBHBIX KJIACCOB HEOPraHMYECKHUX BEIIECTB.

MeTal’lpe}lMeTHble pe3yJbTarTbl Oﬁy‘{eHI/Iﬂ

VYyamuiicst JOJKEH ymems:

JIeNaTh [IOMETKH, BBIIIMCKH, IUTUPOBAHUE TEKCTA;
COCTaBJIIATh AOKJIAT;

COCTaBJISITh HA OCHOBE TE€KCTa IpaKH, B TOM yucie ¢ npuMmenenueM cpeacts UKT;

BJIa/IETh TAKUM BHJIOM M3JI0KEHHS TEKCTA, KaK PacCyKJICHHUE;

UCMOJb30BaTh TAKOH BUJ MBICICHHOrO (MJ€aJIbHOT0) MOJEIMPOBAHHUSA, KaK 3HAKOBOE MOJEIUPOBaHHE (HAa NpUMeEpEe ypaBHEHHM peakuuit
JUCCOLMAIIMU, HIOHHBIX YPAaBHEHUH peakluii, MOIypeaKuii OKHUCIEHUA-BOCCTAHOBIICHNU);

pa3anyaTh KOMIOHEHTHI JOKA3aTeNbCTBA (TE3UC, apIryMEHTHI U (POpMY J10Ka3aTeIbCTBA);

OCYLIECTBIIATH MPSAMOE UHAYKTUBHOE 10Ka3aTEIbCTBO.

JdemoncTpaumu. VcnpiTanne BEmeCTB U UX pacTBOPOB HA AJIEKTPOINPOBOAHOCTh. 3aBUCUMOCTH JIEKTPOIPOBOTHOCTH YKCYCHOW KUCIOTHI OT

KOHIIEHTpanuu. BzauMoeicTBre 1uHKa ¢ cepoil, ConstHo# kuciaotou, ximopuaoM meau (II). 'openune maruus.

JlabopaTopHble onbIThI. 8. Peakiinu, XapakTepHbIE JIs1 PACTBOPOB KUCIIOT (COJIIHOM WK cepHOM). 9. Peakiiuu, XapakTepHbIe 1J1s1 paCTBOPOB

menoyen (rugpokcuioB Hatpust iy kanus). 10. [Toaydyenue u cBolicTBa HEpacTBOPUMOTr0 OCHOBaHMs, Hanpumep ruapokcuaa meau (I1). 11. Peakuuwy,
XapakTepHbIE sl paCTBOPOB couiel (Hampumep, 1 xiopuaa meau (I1)). 12. Peakuuu, xapakrepHble Uisi OCHOBHBIX OKCUAOB (HallpuMep, AJis OKCHUIa
Kanblu). 13. Peakiuu, XapakTepHble JUIsl KUCIOTHBIX OKCUA0B (HalpUMep, AJIs YTICKUCIIOrO ras3a).

IIpakTyeckas padora Ne 6. CBoiicTBa KUCIIOT, OCHOBAHUM, OKCUJ0OB U COJIEH.
IMpakTuyeckas padora Ne 7. PenieHue skciepuMeHTaIbHBIX 3a71a4.



HpeHMeTHble pe3yabTaThl Oﬁy‘IeHl/lﬂ

Ydamuucs JOKEH ymems:

oOpataThcs ¢ 1a00paTopHBIM 000PYI0BAHUEM U HarpeBaTeIbHBIMU MIPUOOPAMU B COOTBETCTBUU C MPABUIAMH TEXHUKHU 0€30MaCHOCTH;
BBITIOJTHSATE MIPOCTEHUIITNE IIPUEMbI OOpaIICHHS ¢ JTA00paTOPHBIM 000PYIOBAHUEM: TaOOPATOPHBIM IIITATUBOM, CITUPTOBKOM;

Ha0JII0/1aTh 32 CBOMCTBAMH BEIIECTB U SIBJICHUSMHU, TIPOUCXOISIIAMH C BEIIECTBAMU;

OMHCHIBATh XUMHUECKUHN IKCIIEPUMEHT C TTIOMOIIBIO €CTECTBEHHOTO (PYCCKOTO UM POJHOTO) SI3bIKA U A3BIKA XUMHUH;

JI€TIaTh BBIBOJIBI 10 PE3YJIBTATAM IIPOBEAEHHOIO YKCIIEPUMEHTA.

MeTal’lpe}lMeTHble pe3yjbTarTbl Oﬁy‘{eHI/Iﬂ

VYyamuiicst JOJKEH ymems:
®  OIpeneNniTh, HCXOId U3 YUeOHOH 3a/1a4r, HEOOX0IMMOCTh HEITOCPEICTBEHHOTO HITH OIIOCPEIOBAHHOTO HAOIIOACHUS;
® CaMOCTOATENbHO (POPMUPOBATH MPOTPAMMY IKCIIEPUMEHTA.

TPEBOBAHUSA K YPOBHIO IIOJATI'OTOBKH BBIITYCKHHMUKOB.

BhLINYCKHUK HAVYHUTCH:

* OIINCHIBAaTh CBOMCTBA TBépI[I)IX, KUAKHX, ra3006pa3HI)1x BCIICCTB, BBIACIIAA UX CYIICCTBCHHBIC IIPU3HAKHU,

* XapakTepU30BaTh BEIECTBA IO COCTaBY, CTPOCHUI0 W CBOMCTBaM, YyCTaHABIMBAaTh MPUYMHHO-CICACTBEHHBIEC CBSI3M MEXIY JAAaHHBIMU
XapaKTCPUCTHKAMH BCIICCTBA,

* pacKpbIBaTh CMBICII OCHOBHBIX XMMHYECKUX IOHATUU «AaTOM», «MOJIEKYJIa», «XUMUYECKHI 3JIEMEHT», «IIPOCTOE BEIIECTBO», «CIOXKHOE
BCIICCTBO», KBAJICHTHOCTB», UCIIOJIb3Ys 3HAKOBYIO CUCTEMY XHMUU;

* U300paxaTh COCTaB MPOCTEUIINX BEIIECTB C MOMOIIBID XUMHUYECKHX (OPMYN M CYIIHOCTh XUMHUYECKHX PEAKIH C MOMOIIbI XUMHYECKHX
YPaBHEHU;

* BBIUUCIISITh OTHOCUTEIIbHYIO MOJIEKYJISIPHYIO M MOJIIPHYEO MAacChl BEUIECTB, @ TAK)KE€ MACCOBYIO JIOJIK0 XMMHUYECKOTO 3JIEMEHTa B COCIMHEHUSX
JJIs1 OLIEHKH UX HpaKTquCKOfI 3HA4YUMOCTH,

* CPaBHMBATh 110 COCTAaBY OKCHU/Ibl, OCHOBaHUs1, KHUCIIOTBIL, COJIU;

® KJIaCCI/I(l)I/IIII/IPOBaTI) OKCHUIbBI U OCHOBAHUA I10 CBOfICTBaM, KHCJIOTBI U COJIM I1O COCTaBY,

* [10JIb30BAThCS JA0OPATOPHBIM 00OPYIOBAaHHEM U XMMHUYECKOH TOCY101;

¢ IPOBOJUTH HECIOXHBIC XUMHUYCCKUC OIIBITBI U Ha6JIIO[[€HI/I$[ 32 U3MCHEHHUSIMHU CBOMCTB BCIICCTB B IIPOLECCCC HX HpeBpameHHﬁ; CO6JIIO[[3TB
MpaBHJIa TEXHUKH 0€30MaCHOCTHU MPU MPOBEICHUHN HAOIIOACHUN U OIBITOB;

* pa3IM4aTh IKCIEPUMEHTAITBHO KHUCIOTHI U MIENOYH, MMOIB3YSICh WHIAMNKATOPAMH, OCO3HABATh HEOOXOJAMMOCTH COOIOACHMS Mep 0e30MacHOCTH
IpH 0OpaIIeHUH ¢ KUCIOTaMU U IIeI0YaMH.

* PacKpbIBaTh CMBICII Neproanueckoro 3akona . . Menneneena;




* ONMCHIBATH U XapaKTEePHU30BaTh TAOINYHYIO (OPMY MEPUOJUUECKON CUCTEMBl XMMUYECKHX 3JIEMEHTOB;

* XapaKTepHu30BaTh COCTAB aTOMHBIX SIIEp U PACHpPEEICHUE YUCia AIEKTPOHOB MO 3JEKTPOHHBIM CJIOSIM aTOMOB XMMHUYECKHUX 3JIEMEHTOB MaJIbIX
NEPUOJIOB MEPUOANYECKON CUCTEMBI, a TAKXKE KaJIHsl U KalbLUs;

* pa3nauyaTh BUIbl XMMUUYECKOH CBSI3U: HOHHYIO, KOBAJIEHTHYIO HOJSPHYIO, KOBAJIEHTHYIO HEMOJSPHYIO U METAJUIMUYECKYIO;

* 1300pakaTh JIEKTPOHHO-UOHHBIE (POPMYJIbI BEIIECTB, 0OPa30BAHHBIX XUMHUUECKUMH CBSA35IMH Pa3HOI'O BUJIA;

* BBISIBJISITh 3aBUCUMOCTb CBOMCTB BEIIECTB OT CTPOEHUS UX KPUCTAIUNIMYECKUX PEIIETOK: HOHHBIX, aTOMHBIX, MOJIEKYJISIPHBIX, METAININYECKHUX;

* XapaKTepU30BaTh XUMHUYECKUE 3JIEMEHTbl U UX COCIMHEHHs] Ha OCHOBE IOJIOKEHHs 3JIEMEHTOB B NEPUOJMYECKOH cucreMe M 0coOeHHOCTeH
CTPOEHHS UX aTOMOB;

* XapakTepHU30BaTh HAyYHOE M MHPOBO33PEHUYECKOE 3HAUYEHHUE MEPUOJMUYECKOro 3aKOHAa U IMEPUOANYECKON CHCTEMbl XMMHUYECKUX 3JEMEHTOB
J. . MenneneeBa; * 00ObACHATH CyTh XMMUYECKHX TPOILIECCOB U MX MPUHIMITHAIBHOE OTINYUE OT (PU3HMUECKUX;

* Ha3bIBaTh IPU3HAKU U YCIIOBUS IPOTEKAHUS XUMHUECKUX PEaKLIUi;

* YCTaHABJIMBATh MIPUHAJIEKHOCTh XUMUYECKON peaKuy K ONpPeeIEHHOMY TUITY 10 OJJHOMY U3 KJIACCU(UKAMOHHBIX IPU3HAKOB: 1) 110 4YncIy U
COCTaBY MCXOJHBIX BEIIECTB U MPOAYKTOB PEAKIMU (PEaKLUU COSAMHEHUS, pa3I0kKEeHUs, 3aMeIlleHUs] 1 0OMeHa); 2) 1O BbIIEIECHUIO WM MOTJIOLICHUIO
TEIUIOTHl (PEaKkIMH SK30TEPMHUECKHE U DJHIOTEPMUYECKHUE); 3) [0 M3MEHEHHIO CTENEHEH OKHCIEHUS XHUMHUYECKUX JJIEMEHTOB (peakuuu
OKHCJIUTEIbHO-BOCCTAHOBUTEIBHBIC); 4) TI0 00paTUMOCTH Tporiecca (peakiuy 00paTuMbIe 1 HEOOpaTUMBIE);

* COCTaBJIATh YPABHEHMS DJIEKTPOJMTHYECKOW JUCCOLMAIIMU KHUCIOT, IIEJIO0YEH, COJICH; ITOJIHbIE M COKPALIEHHBIE MOHHBIC YPABHEHHUs PEaKLHN
o0MeHa; ypaBHEHMsI OKUCIUTEIbHO-BOCCTAHOBUTENBHBIX PEAKIIMIA;

* TPOTHO3MPOBATH MPOAYKTHl XMMHUYECKHX peaKkmuid 1Mo (opMmynam/Ha3BaHUSIM HCXOJIHBIX BEIIECTB; OMPEICNSATh HCXOAHBIC BEIIECTBA IO
(dbopMynaM/Ha3BaHUAM IPOILYKTOB PEAKLINY;

* COCTaBJISITh YpaBHEHUS peaklUi, COOTBETCTBYIOLIUX MOCIEI0BATEIBHOCTH («UEMOUYKE») MPEBPAIICHU HEOPraHUYECKUX BELIECTB Pa3IMUHbIX
KJIaCCOB;

* BBISIBJISITH B IIPOLIECCE IKCIIEPUMEHTA TPU3HAKU, CBUAETEILCTBYIOIINE O MPOTEKaHUHM XUMHUUECKON PEeaKInH;

* IPUTOTOBJISATH PACTBOPHI C ONpPEAEIEHHON MacCOBOM J10J1ei pacTBOPEHHOIO BEILIECTBA;

* OIPENENSTh XapaKTep Cpebl BOJAHBIX PACTBOPOB KUCIIOT U IIeJI0UEd 10 U3MEHEHHUIO OKPACKU UHAUKATOPOB;

* IPOBOJIUTH KaUECTBEHHBIE PEAKLINH, TOATBEPKAAOIIME HATUYKE B BOJHBIX PACTBOPAX BELIECTB OT/IEJIbHBIX HOHOB

* OTIPEACTIATH MPUHAICKHOCTh HEOPTAHUIECKUX BEIIECTB K OAHOMY M3 M3YUEHHBIX KJIACCOB/TPYII: METAJUIB 1 HEMETAJUIbI, OKCHU/IbI, OCHOBAHMSI,
KHUCJIOTHI, COJIN;

* COCTaBJIATH ()OPMYITBI BEIIECTB 110 UX HA3BAHUSAM;

* ONpE/EIATh BAJIEHTHOCTh U CTENEHb OKUCIICHHUS 3JIEMEHTOB B BELIECTBAX;

* COCTaBJIATH (DOPMYJIBI HEOPTAHUYECKUX COCTMHEHHUH MO BAJICHTHOCTSIM M CTETICHSAM OKHCIICHHSI SJIEMEHTOB, a TAK)Ke 3apsaM HOHOB, YKa3aHHBIM
B Ta0JIM1le PACTBOPUMOCTH KHCIIOT, OCHOBAaHUI U COJIEH;

* OOBSICHATH 3aKOHOMEPHOCTH H3MEHEHUs (PU3MUECKUX U XUMHUYECKUX CBOMCTB IPOCTBHIX BEIIECTB (META/NIOB U HEMETAJUIOB) M MX BBICHIMX
OKCHJI0B, 00pPa30BaHHBIX JIEMEHTAMU BTOPOI'O M TPETHETr0 MEPUO/IOB;

* HA3bIBATh OOIINE XUMUYECKNE CBOMCTBA, XapaKTEPHBIE JIJIsl TPYIIIT OKCHIOB: KUCIOTHBIX, OCHOBHBIX;

* Ha3bIBaTh OOIIME XUMUYECKHE CBOMCTBA, XapaKTepHbIE /IS KaXKJ0I0 U3 KJIaCCOB HEOPIaHMYECKUX BELIECTB: KUCIOT, OCHOBAaHHM, COJEH;

* IPUBOJIUTH IPUMEPBHI PEAKIIUIL, TOATBEPKAAIOIINX XUMUYECKHE CBONCTBA HEOPTaHUYECKUX BEILLIECTB: OKCH/I0B, KUCIIOT, OCHOBAHUM U COJIEH;

* ONpEEIATH BEIIECTBO-OKUCIUTENb U BEIIECTBO-BOCCTAHOBUTENb B OKUCIUTEIbHO-BOCCTAHOBUTENBHBIX PEAKIIMSIX;

* COCTaBJIATh OKUCJIUTEIbHO-BOCCTAHOBUTENbHBIN OanaHC (U1 U3YYEHHBIX peaKuil) 10 NPeJIoKEHHBIM CXEMaM peaKIItii;



¢ IIpOBOAUTD na6opaTopHLIe OIIBITBI, IIOATBCPIKAAIOIINC XUMHWYCCKHEC CBOMCTBAa OCHOBHBLIX KJIACCOB HCOPraHUYCCKHUX BCIICCTB,

BbINyCKHUK MOJYYUT BO3MOKHOCTh HAYUHTHCS

* IPaMOTHO 00pAaIIAaThCs C BEIIECTBAMHU B TIOBCEAHEBHOM KHU3HH;

* 0CO3HaBaTh HEOOXOAUMOCTH COOJIO/ICHUS TIPABUIT IKOJIOTUYECKU 0€30MacCHOT0 MOBECHHS B OKPY>KaIOIIeH IPUPOTHOM cperie;

* MIOHMMAaTh CMBICI M HEOOXOIMMOCTh COOJIOJCHHS MPEANHCAHUM, MpeIaraéMbIX B HHCTPYKIHUSAX MO HCIOJB30BAHUIO JIEKAPCTB, CPEACTB
OBITOBOW XMUMHH U JP.;

* MCIIOJIb30BaTh MPUOOPETEHHBIE KITFOUYEBbIE KOMIIETEHTHOCTH MPH BBIIOJHEHUU MUCCIIEAOBATENLCKUX MPOCKTOB MO0 U3YyYSHHUIO CBOHCTB, CIIOCOOOB
MOJIyY€HHUS U pacliO3HABAHUS BEIIECTB;

* pa3BUBaTh KOMMYHUKAaTHBHYIO KOMIIETEHTHOCTD, UCTIOJB3Ys CPEJCTBA YCTHOW M MICbMEHHON KOMMYHHKAIIMU TIPY paboOTe ¢ TEKCTaMH y4eOHUKa
U JIOTIOJIHUTEIBHON JTUTEPATypPO, CIIPABOYHBIMU TA0JIULIAMU, IPOSBIISTH TOTOBHOCT K YBaXKEHUIO MHOM TOYKHU 3pEHUS IPU 00CYKICHUU PE3yTbTaTOB
BBITTOJIHEHHON paOOThI;

* O0OBEKTUBHO OILICHWBATh MH(OPMAIMIO O BEHIECTBAX M XHMHUYECKUX MPOIeccax, KPUTHUYECKH OTHOCHTHCS K IICEBIOHAYYHOW HH(OpMAIHH,
HeJI00POCOBECTHOM peKiaMe, KacarolIeiicsl CIIOJIb30BaHUS PA3IMYHBIX BEIIECTB.

* 0CO3HaBaTh 3HAUYECHHE TEOPETUUECKUX 3HAHUI JIJIS MPAKTUYECKOM e TEIIbHOCTH YEJIOBEKa;

* OIIMCBIBATh U3YUYEHHBIE O0BEKTHI KaK CUCTEMBI, IPUMEHSISI IOTUKY CUCTEMHOI'O aHaJln3a;

* NPUMEHATh 3HAHHUS O 3aKOHOMEPHOCTSX MEPUOJAMYECKON CHCTEMbl XUMHYECKHX JJIEMEHTOB JUJIsi OOBSICHEHHS W MPEIBUICHUS CBOWCTB
KOHKPETHBIX BEILECTB;

* pa3BUBaTh HH(OOPMALMOHHYIO KOMIIETEHTHOCTh IIOCPEACTBOM YIiyOieHHs 3HaHUW 00 UCTOPUH CTAHOBJICHHSI XMMHUYECKOIN HAayKH, €€ OCHOBHBIX
MOHATHUM, NEPUOANUECKOT0 3aKOHA KaK OJIHOT0 U3 BaKHEHIIINX 3aKOHOB IPUPObI, @ TAK)KE O COBPEMEHHBIX JOCTUKEHUSIX HAYKH U TEXHUKU.

* COCTaBIIATH MOJICKYJISIPHBIE U MTOJIHbIE HOHHBIC YPABHEHUS MO0 COKPAIIEHHBIM HOHHBIM YPaBHEHUSIM;

* IPUBOJIUTH IPUMEPHI PEAKIIUIL, TOATBEPKIAIOIINX CYILIECTBOBAHUE B3aMOCBSI3HU MEX/1y OCHOBHBIMH KJIACCAMU HEOPTaHUYECKUX BEILIECTB;

* IPOTHO3UPOBATH PE3YNbTATHI BO3ACUCTBUS Pa3IMUHbIX ()aKTOPOB HA H3MEHEHUE CKOPOCTU XMMHUYECKOM peaknu;

* IPOrHO3UPOBATH PE3YIIHTATHI BO3ACHCTBUS Pa3IMUHBIX (DAKTOPOB HAa CMEIIEHHE XMMUYECKOTO PaBHOBECHSI.

* IPOTHO3UPOBATh XUMUYECKUE CBOWCTBA BEIIECTB HA OCHOBE UX COCTAaBa M CTPOCHUS;

* MPOTHO3UPOBATH CIHOCOOHOCTH BEIIECTBA MPOSIBIATH OKHUCIUTENbHBIE WM BOCCTAHOBUTEIIbHBIE CBOWCTBA C YYETOM CTENEHEH OKHCIIEHUS
AJIEMEHTOB, BXOSIINX B €T0 COCTAB;

* BBISIBJISITH CYIIIECTBOBAHHUE T€HETUYECKOM B3aUMOCBSI3U MEX/y BEILIECTBAMU B PsIly: MPOCTOE BEIIECTBO — OKCHJI — T'HJIPOKCHU]T — COJIb;

* OPraHU30BBIBATh, IPOBOAUTH YUEHUYECKUE MPOCKTHI [0 UCCIETOBAHUIO CBOICTB BEIIECTB, MMEIONINX BAYKHOE MPAKTHUECKOE 3HAUCHHUE.




Kanenoapno — memamuueckoe nnanuposarue no xumuu no npoepamme O.C.I'abpuensina

(2 waca 6 Hedento, 8ceco 68 uacos)

Ne KoJ1-Bo Jdara npoBeneHus
i Ha3sanue TemMbl ypoka 4ACOB IIpumeyanue
«a» «o»
Tema 1. BBenenue (6'-1)
1 BBoanslit nHcTpykTax no Th npu padore B kadbunere xumun. IIpeamer 1
xuMuHd. BemecTsa. 9
2 [Ipespamenns BemecTs. Poib XMMUK B )KU3HH 9ETI0BEKA. 1g
3 IIpakTuyeckas padora Nel. «IIpuémsl lu
oOpaineHus ¢ abopaTopHbiM obopynoBanuem» Uncrpykrax Th
4 IIepuonuueckas cucrema xuMmuueckux anemenTos .M. Menneneesa. 1
3HaKM XMMHUYECKHX 3JIEMEHTOB. 1
5 Xumnueckue popmyiisl. OTHOCHTENbHAS ATOMHAs U MOJIEKYJISIpHAS 1
Macca. 1
6 IpakTuyeckas padora Ne2. «HabroneHue 3a Topsiiei CBeUoin» 1
Hucrpykrax Th 1
Tema 2. ATOMBI XHMHYECKHX 3JIEMEHTOB. (74)
7 OcHoOBHBIE CBEICHHA O CTpOeHUU aTOMOB. CocTaB aToMOB. M30TOMBI. lu
CrpoeHue dJIeKTPOHHBIX 000JI0YEK aTOMOB.
8 lu
Wownsl. MoHHas xumMuueckas CBS3b.
9 lu
10 KoBanenTHast cBsi3b. 1g
11 Mertamnndeckass XUMHUYECKast CBSI3b. 1g
12 O06001menne 1 cucTeMaTH3aIys 3HAHUIH 10 TeMe: « ATOMBI XUMHYECKUX lu
3JIEMEHTOBY
13 KonrtpoabHnas padora Nel no teme: «Amomvl XuMuueckux 271eMenmos» 1u
Tema 3. [lpocThie BemecTBa. (59)
14 [IpocTsie BemecTBa-MeTauIbL. 1g
15 [IpocTsle BemmecTBa ~-HEMETaUTBL. AJIIOTPOIIHSL. 1y
16 Konnuectso Bemectsa. Monbs. MomsipHast Macca. 1g




MonsipHblii 00bEM Ta30B.

17 lu
18 Pemenne 3aJa4 I10 TCMaM: ((MOJl}lprllZ obvem 2d3086, Kojuvecmeo lq
sewecmesa».
Kou-Bo [aTa npoBenenust
Ha3sanue TemMbl ypoka 4acoB IIpumeyanne
Ne
«a» «0o»
n/n
Tema 4. CoeuHeHHEe XUMHYECKUX JJIEMEHTOB. (169)
19 CrerneHb OKUCIICHHS. 1ua
20 Baxxneiimme xracchl OMHApHBIX coenHeHU. OKCHIBL. 14
OcHoBaHUSI.
21 1a
KucnotsL
22 14
23 | Conn. 1y
24 | CocraBienue ¢GopMyI COIEH. 1g
5 O06001menne 1 cucTeMaTu3alus 3HaHi 1Mo TeMe «BaxxHeimme 1
5 | knacewt OMHAPHBIX COCAUHCHUIDY 1
AmMop(HBIe 1 KpUCTaIIMYecKue BelecTBa. Kpucrammaeckre
26 PCHICTKU. 1u
27 HucTele BelIecTBa U CMECH. 1g
28 IpakTuyeckas padora Ne3. «AHaIN3 TOYBHI U BOJIBI» 14
HNucrpykrax Th
29 MaccoBas 1019 KOMIIOHEHTOB B CMECH. 1y
30 PewieHue 3a1a4 Ha HAX0KIEHUE MACCOBOM JJOJIM KOMIIOHEHTOB 14
CMECH.
31 Pemenue 3ama4y Ha HaXOXKIEHUE MACCOBOM JTOJIM KOMIIOHEHTOB g
pacTBopa.
MpakTuyeckas padora Ned. «[IpuroroBienne pacTBopa caxapa c
32 | 3agaHHOIT MaccOBOI J10JIel paCTBOPEHHOTO BEILIECTBA» lu
HNucrpykrax Th
33 O0001IeHrE U CUCTeMAaTH3alus 3HaHU# 110 TeMe: «CoeMHEeHUS g

XUMHUYCCKUX BJICMCHTOB).




Kontpoasnas padora Ne2. o teme: «Coeourerus XumMuieckux

34 | onemenmosy. 14
Tema 5. U3MeHeHusl, IPOUCXOASIIIHE C BelIECTBAMM. (124)
35 dusnueckue IBICHUA B XUMUH. 1g
36 | XuMmuueckue sBICHUA. XUMUYECKHUE PEaKLUU. 14
37 3aK0H COXpaHEHUSI MACChI BEIIECTBA. XUMUYECKUC YPABHEHHUS. 14
38 Pacuérsl 10 XMMUUYECKUM YPABHEHUSM. 1g
39 Pemenne pacueTHbIX 3ajja4 IO yPaBHEHUIO PEaKIUU. 1
q

40 Pemenne pacueTHbIX 3a71a4 Ha BHIYMCIIEHHE MACChl IPOAYKTa 1

pEeaKLMH. 1

THUnbl XUMUYECKUX PEAKLIMM.
41 lq
42 Tunbl XMUMUYECKUX pEaKUUi Ha IPUMEPE CBOMCTB BOJBI. 1g
43 CxopocTh XuMU4ecKHX peakuuii. KatanuzaTopsl. 1g
44 IpakTuyeckas padora No5. g

« ITpu3Haku xuMHu4YecKux peakuuin» Uucrpykrax Th

O06o0011eHne U cucTeMaTU3alys 3HAaHUN 110 TeMe «M3menenus,
45 npoucxooauue ¢ 8euecmeamin. 1g

KonTtpoasnas padora Ne3. o Teme «M3menenus, npoucxoosujue

C gewecmeamny.
46 la

Ha3Banue Tembl ypoka
yp Ko.1-Bo JlaTa npoBeenus




Ne 4acos «a» «o» Mpumeyanue
n/n
Tema 6. PacTtBopenue. PactBopbl. CBOMCTBA PACTBOPOB 3JIEKTPOJIMTOB. (224)
OKHCJINTETHHO — BOCCTAHOBHTEJIbHBIE PEAKIIHH
47 | PactBopeHue kak pU3HNKO — XUMHUYECKHI mpouece. Tumbl
pactBopos. IloBTOpHBII HHCTpYKTax 110 T.b. la
48
OnekTponutuieckas auccorpanus (/1) lu
49 | Ocuosuble nonoxenus Teopun D], (TDT) lu
50 HoHHbIe ypaBHEHUS peakuui 14
51 VcnoBus NpOTEKaHUs XUMUYECKUX PEAKIIMA MEKy pacCTBOPAMHU lu
AJIEKTPOJIUTOB JI0 KOHIIA
52 Kucnotel, ux kiaccugukarusl. 1y
CBoiicTBa KUCIIOT.
53 la
HOBaHUs, UX K n@PuKanu-i.
54 OcHoBaHwus, naccudurarg la
CBoiicTBa OCHOBaHUH.
55 lua
56 Oxcuppl, uX K1accu(UKanus U CBONCTBA. la
Counn, ux CBOMCTBA.
57 la
I'eneTnueckas CBSA3b MEXKAY KIIACCAMU HEOPTaHMUECKUX
58 | coenuHeHwil. 1u
59 | IpakTuyeckas padora Ne6. «CBOICTBAa KHCIIOT OCHOBaHHIA, 14
OKCHJIOB U cojiei». Uucrpykrax Th
O0001IeHre U CUCTeMAaTH3allns 3HaHU# 110 TeMe: «PacTBopeHue u
60 | hacteopr». 1y
61 OxucnurensHO-BoccTaHOBHTENBbHEIE peakiui (OBP).

1y




62

Cocrasinienue 3ekTpoHHoro 6ainanca 8 OBP. lu
63 CBolicTBa IPOCTHIX U CIOXKHBIX BemecTB B ceete TOJl u OBP 1g
64 IIpakTu4yeckasi padota Ne7. Pernenne sxcriepruMeHTaTbHBIX lu
3amad o teme: «OBP» Hucrpykrax Th
65 O0600IIeHNE B CHCTEMAaTH3aITis 3HAHUH 110 TeMe «PacTBOpeHHE.
PactBopsl. CBOICTBAa pacTBOPOB 3JIEKTPOJIUTOB, HOHHBIE YPaBHEHMUS, 1
OBP».
66 | Urorosasi koHTpoJLHAasi padoTa Ned 3a Kypc XUMUU 8 Ki1acca 1g
67 AHanu3 UTOTOBOW KOHTPOIBHOU PaOOTHI. lg
68 IIopTperHas rajepest BENMKUX XUMUKOB 1g




Hoypouuoe njiaaHupoearue no xumuu, 8 knace,
(2uaca 6 neoenio, écezo 68 uacos), YMK O. C. I'abpuenana

Ne Ne Copep:xaHue MporpaMMHOIO Ko | Hara [ToBropenue | Jloma
YpOKa | ypokKa | Marepuaia Ju- 1IHee 3ananus, popmupyronme YV ]|
o o yec 3a1a- Hcnons3osa-
npea- | TemMe TBO HHE peryns- | mo3HaBa- | KOMMYHHU- | JUYHOCT Hue UKT
MeTy ya- TUBHBIC | TEJIbHBIC | KATUBHBIC | HbIE
COB
Tema 1. BBeienune B xumuio (6 4acoB)
1 1 BBoansblii uncTpykTax no Th 1 Ousnyeckue | §1, ®opmu- | opmu- | Dopmu- dopmu-
pu paboTe B KAOMHETE XHMHH. CBOMCTBA, yrop. 4 | poBaHuEe | pOBaHHE | pOBaHUE poBaHue
[Ipeamer xumuu. BemecTna. buznueckoe MOHATUSA | YMEHHS | YMEHUSA UHTEpeca
TEIO 0 XMMHUHU | Habmoga | paboraTh | K
2 2 [IpeBpaienus Bemects. Poib 1 ®usnueckue | §2, 3 H ee Tb, B Mapax, HOBOMY Bupryanbnas
XUMUU B KU3HH YEJIOBEKA. CBOMCTBA poJin B JieaTh OTBEYaThb | IpeaMe- | 1abopaTopusi
3 3 IIpakTnyeckue padornr: Nel. 1 Atom c.174 | Ku3HH BBIBOJBI | HA Ty. [IpesenTanus
«[Tpuémsl YyeJnoBeKa | Mpu BOIPOCHI
oOpariieHus ¢ 1abopaTOPHBIM MpoBeAE | yUuTens,
000pyTOBaHUEM) 1307011 YMCHHE
4 4 [Tepuonuueckas cucrema 1 §4 OIIBITOB, | MCIIOJIb30-
XUMHYECKUX 31eMeHToB J[. M. yMEHHUSA | BaTh
MeHI[eJ'[eeBa, 3HaKI/I pa60TaTB XUMHNYCCK
XUMHUYECKHX 2JIEMEHTOB. C KHUTOH | Wi sA3BIK,
5 5 Xumudeckue GOpMyIIbI. 1 Hauwmensbiee | §5 nc YMCHHC
OTHOcHUTEeNbHAs aTOMHAs U oO1iee yop. Iepuoau | paboTarh
MOJIEKYJIIPHAS Macca. KpaTHOE, 1,4 4eCKON c
aTom, CUCTC- XUMHUYCC-
MOJIEKYJIa MOH. KOH
MOCYJI0M.
6 6 IIpakTHyeckne padoThi: N2, 1 C.180
«Habnronenue 3a ropsiei
CBEUON»
Tema 2. ATOMBI XMMHUYECKHUX 3JIEMEHTOB (7 4acoB)
7 1 | OcHOBHBIE CBEICHUS O | 1 | AToM. | §6,7 | Popmu- | Popmu- | Dopmu- | Popmu- | [IpesenTanus




CTpOEHUHU aTOMOB. M30TOMBI Crpoenue pOBaHUE | pOBAaHHME | pOBaHUE poBaHue
sjipa aToMa MOHSATUN | YMEHHS | YMEHUSA WHTEpeca
8 2 CtpoeHue 3J1eKTpOHHBIX DJIEKTPOH §8, o cTpoe- | paboTaTh | ciymiarth K IIpe3enTtanus
000JI09eK aTOMOB. Ilepuon. 9c.52 | HuHu c YUUTENS, | KOHKpET-
['pynna ynp.2 | aroma, KHWIOM, | BECTH HOMY
9 3 Housl. MoHHas Xxumudeckas §10 XUMHYEC | YMCHMA | QMAJIOr C | XUMHYEC
CBS3b. ymp. 5 | Koi UHTETPU | YUUTENEM | KOMY
c.62 CBA3U M | pOBaTh U IPYTUMH | DJIEMEH-
10 4 KoBanenTtHas cBs3b. §11, ee 3HaHUSA y4Jamumu- | Ty, [Ipe3enTtanus
yop.2 | BUAAX. u3 col. IIOUCK
c.66 (10737041 JOTIOJTHU
11 5 Meranueckas XuMU4ecKast §12 B TENBHOH | [IpesenTanus
CBSI3b. XUMHUIO. nHpopma
12 6 O00011IeHIE U CUCTEMATHU3AIUsI §4-12 o o [Ipe3enTtanus
3HAHUM 1O TeME: «ATOMBI IToBTO HEM.
XUMHUYECKUX IIEMEHTOBY pHUTH
OCHOB
HBIE
MOHSAT
us
TEMBbI
13 7 Kontpoabsnas padora Nel no
TeMe: «Amombl XumMuuecKux
271eMEHMOBY
Tema 3. [IpocThie BemecTBa (S 4acoB)
14 1 [IpocThle BelecTBa-MeTAILIBI. Ousnueckue | §13 ®opmu- | Ymenue | YMeHue Osnage- | Ilpe3enTanus
CBOMCTBA poBaHHEe | paboTaTh | COTPYIHU | HUE
15 2 IIpocThie BelieCcTBa-HEMETAIIIBI. Ousnueckue | §14, HOHATUA | C 4aTh C HaBBIKa-
Annorponusi. CBOMCTBA yrp.3 | o MeTan- | yueOHH- | yUUTEIEM | MU Ui
16 3 KonunuectBo BemecTBa. Modb. OtnocutensH | §15, nax, KOM, B IIOMCKE | IIPAKTH-
Monspnas macca. as aTOMHast ¥ | ymp.l- | HEMeTan | ZOmoJiHU | 1 cOope YECKON
MOJIEKYJIpHa | 3 nax, TeabHOU | mHpoOpMaI | AESTEIb-
sI MAcChl KOJIMYeC | JIUTepaTy | Wu, HOCTH.
17 4 MounsipHBIii 00BEM Ta30B. Kommuecto | §16, TBE pOM.IIepH | CIIylIaTh
BEIIIECTBA ynp.1, | BeOIeCT- | oguyec- | €ro.
2 Ba. KOH
18 5 Pemenue 3amay nmo reMaMm: KomnuectBo | §15, CHCTC-




«Monspuwlii 06vem 2azos, BeEIIeCTBa, 16 MOM.
KOU4eCcmeo 6euecmea . MoJIsIpHast yIp.
Mmacca, 4-5,
MOJISIPHBIN c.85
00BeM,
MOCTOSTHHAS
ABoranpo
Tema 4. CoenniHeHMs] XMMHYECKUX 3J1eMeHTOB (16 4acoB)
19 1 CTeneHb OKUCICHUS. 1 §17, @opmup | YMmenue | YmeHue YMmenue | lIpesenranus
ymp.l, | oBanue | paborarh | paboTaTh | UCIIOJb-
2 MOHATUSL | C B [1apax, B | 30BaTh
20 2 Baxcaelme kiacchl OUHApHBIX 1 §18, 0 y4eOHU- | TpyIIax, | 3HAHUA B
coeuHeHui. OKCHIIBL. yrp.l | CTeleHu | KoM, OTBeuYaTh | OBITY.
4 OKHCJIE- | YMEHHUE | Ha
21 3 OcHoBanus. 1 §19, HMS, COIIOCTaB | BOIIPOCHI
ynp.4- | KI1accoB | JISITh, YUHTEIIA.
5 coequHe | paboTtaTh
22 4 Kucnots 1 §20, | Hui, C
ymp.3, | YHCTBIX | popmyia
5 BEIIIECT- MH.
23 5 Comu 1 §21 Bax H
24 6 Coctasnenue Gpopmyn coneit. 1 §21, CMECHX.
yup.2,
3
25 7 O60011eHue U cUCTEeMAaTH3AINS 1 IToBTO
3HaHui no Teme «BaxxHeimue pUTH
KJ1aCChI 6HHapHBIX COGﬂHHeHHﬁ)) OCHOB
HbIE
MOHST
us
TEMBbI
26 8 AmopdHbIe U KpucTaummueckue | 1 Atom. §22 IIpe3enTtanus

BellecTBa. THUIIBI

Mouiekyna




KPpUCTAJIUNIMYCCKUX PCIICTOK

duznueckoe

TEJIO.
duznueckue
CBONCTBA

27 9 YuUCThIE BENIECTBA U CMECH. 1 Cwmecu. §23
Yucteie
BEIIIECTBA

28 10 Ipakruyeckasi padora Ne3. 1 C.181

«AHaJM3 TI0YBBI H BOJIBI
Hucrpykrax Th

29 11 MaccoBas 710711 KOMIIOHEHTOB B 1 CmMmecu. §24,

cMecH. Hucrteie yop.
BeEIleCTBa 2,4,

30,31 12,13 | Pemenue 3ana4 Ha HaXOXKIEHUE 2
MAacCOBOM JI0JIH KOMITOHCHTOB
CMeECH.

32 14 IIpakTuyeckas pa6ora Ne4. 1 C.
«ITpurortoBiieHne pacTBoOpa caxapa 185
C 3aJIaHHOM MaccoBOU JoJei
PacTBOPEHHOTO BELIECTBAY
Hncrpykrax Th

33 15 O00011IeHNE U CUCTeMAaTH3AIUS
3HaHu# 1Mo Teme: «CoeqHHEHUS
XUMHYECKUX DJICMEHTOBY.

34 16 Kourpoabnas padora Ne2no | 1 §13-
TeMe «CoeTMHEHUSI XUMUYECKUX 24
3JIEMEHTOB» IToBTO

pUTH
OCHOB
HbIE
TTOHST
us
TEMBI

Tema S. U3meHnenusi, npoucxoasinue ¢ Bemecrsamu (12 yacon)

35 1 DU3HICCKUE SIBICHUS B XHUMHM. 1 Cnoco0bl §25, Qopmu- | YMenue | Ymenue Ywmenune | Ilpesenranus
pasneneHus | ymp. 3 | poBaHHe | paboTaTh | BECTH HUHTETPHU
cMeceit MOHATHH | C JIAAJIoT, poBaTh

36 2 XUMHYECKHUE SIBIICHUSL. 1 §26 0 y4eOHU- | paboTarh | MOJydeH

XuMHUYECKUE PEAKIIH.




37 3 3aKOH COXpaHEHHUs MaCChl 1 §27, XUMHYE- | KOM, B Mapax, HbIE [Ipe3enTtanus
BEILIECTBA. XMMHYECKHE yop. CKHX nepuoau | paboTaTh | 3HaHUS B
ypaBHEHHSI. 2-3 peakuu- | 4ecKou c MPAKTH-

38,39, | 4,5,6 | Pacu€rel mo XuMuIeCKUM 3 KommuectBo | §28, | 51X, ux CHUCTe- YUUTENEM. | YECKOM

40 YPaBHCHUSM. BeEIlleCTBa. yIp. TUMNAaX; MOI, JKU3HU.

Momnsipaast 2,3 YMEHHUS | QJITOPUT
Macca. MUcaTh MOM
MomnsipHslit peakuuu | paccras-
o0BeM u TICHUS

4142 |78 Turbl XUMUYECKUX PEAKIH. 2 §29- | paccraB- | ko3ddu-

30 JISTh IIUECHTOB
y1p. YpaBHC- B
1-2; HHE B XHUMHYEC

43 9 CKOpOCTh XUMHUYECKHX PEaKIUi. 1 §31- XUMHYEC | KUX
Karanuzatopsr. 32 KHX ypaBHE-

ymp. peakiuu- | HUsX;
2,6 X. yMeHUue

44 8 IIpakTuyeckas pa6ora No5. 1 C.183 HHTETPHU
« IIpru3Haku XMMUYECKUX poBath
peakuui» Uucrpykrax Th 3HaAHUS

45 9 O0001IeHne U CHCTEMAaTU3aIHs 1 Peakiun §25- u3
3HaHUU 10 TeMe «H3menenusl, paznoxenus, | 32 usnxn
npoucxodﬂu;ue C seujecmeamuy. COEIUHECHMS, TToBTO B

oOmeHa, PUTH XUMHIO.
3aMelIeHUs OCHOB

HBIE

MOHSAT

us

TEMBbI

46 10 Konrtpoasnasi pagora Ne3. o 1
TEMC <<H3M€H€Huﬂ, npoucxodﬂmue
C seuecmeamu.

Tema 6. Teopusi JIEKTPOJUTHYECKOH TUCCONUANMH M CBOIICTBA KJIACCOB HEOPraHMYeCKUX coeqnHeHuii (19 yacon)

47 1 PactBopenue kak Gpuznko — 1 Honnas §34 ®opmu- | Gopmup | Popmupo | Gopmup | Ilpesenrauus
XMMHYECKHH npouecc. THbl CBSA3b. pOBaHWE | OBaHWE | BaHHWE OBaHME
pacTBOpoB. [loBTOpHbIH Koganentnas MOHATHIA | YMEHUSL | YMEHHS YMEHUS

uHCTpyKTax no T.b.




HETOJISIpHAS
U MOJISIPHAA
CBsi3b. MIOHBI
48,49 |23 DIIEKTPOIMTHYECKAS TUCCOLMALIU Kucnora §35-
(BH) u teopus O 36,
yup.
1,4,5
50 4 HoHHbIE ypaBHEHHUS PEeaKIlHii OcHoBaHue §37,
ynp.2,
5
C.237
51 5 VYcnosus npoTeKanus XUMUYECKHX §32,3
peaknuii MeX1y pacTBOpaMu 7
AIEKTPOIUTOB J0 KOHIIA C.240
52-53 | 6-7 Kucnotst B cBeTe TO/] §38,
YIIp.
3,4
54-55 | 89 OcHoBanus B cBete TO/] §39,
yIIp.
3,5
56 10 Oxcupl, uX KinaccupuKanus u §40
CBOMCTBA. ynp. 3
57 11 Conu, ux cBOICTBA. §41
yup.
2,5
58 12 I'eneTHyecKas CBA3b MEXKIY §42,
KJlaccaMi HEOPraHHYEeCKHX yIIp.
COEIMHEHUH. 2.4
59 13 IpakTuyeckasi padora Ne6. C.241
«CBOHCTBa KHCIIOT, OCHOBAHHIA,
OKCHJOB U coJiei». Uucrpykraxk Th
60 14 O0001IeHUE U CHCTEMATH3AIINS IToBTO
3HaHuM 1o teme: «PacTBopenue u pHTH
PacTBOPBD). OHSIT
ue oo
HOHH

bIX

0
pacTBo-
pax,
AJEKTPO-
JINTUYEC
KOH
JHACCOIU
alyu,
HOHHBIX
ypaBHe-
HUSIX,
KHUCJIO-
Tax,
OCHOBa-
HUH,
COJAX,
OKCHJIOB,
OKHCJIU-
TEIbHO-
BOCCTaHO
BUTCIIb-
HBIX
peakiu-
SX.

paborathb
C
y4eOHUK
oM,
aJIrOpUT
MaMH#
cocTaBiie
HUS
MOHHBIX
ypaBHEH
1707871
paccraHo
BKH

K0P Pu-
[[UEHTOB
B
OKUCJIU-
TEeJbHO-
BOCCTaHO
BUTEITb-
HBIX
peakimn-
X,

paboratb
UHIUBULY
QJIBHO U B
napax,
COTPY/IHU
4aTh ¢
YUUTEIIEM,
YMCHHE
3a/1aBaTh
BOTIPOCHI.

WHTETPHU
poBarhb
3HAHUS O
paccTBo-
pax,
KHUCJI0-
Tax,
OCHOBa-
HHSIX,
COJISIX U
OKCHIaX
B
IOBCe/I-

HEBHYIO
JKU3HbB.

IIpesenranus

[Ipesenranus

IIpesenranus

IIpesenranus

IIpe3enTanus




peaxil

155:0.4
61,62 | 15,16 | OxucinurensHo- §43
BOCCTaHOBUTEJBbHBIE PEAKIIMU yIp.
(OBP). 1,7
63 17 CBolicTBa MPOCTHIX U CIOKHBIX IToBTO
BeiecTB B ceere TOJ] u OBP DHTB
IOHAT
ue oo
UOHH
BIX
peakit
UAX
64 18 IpakTuueckas padora Ne7. C.242
PeuieHue sxcrnepuMeHTaNbHBIX
3amad o teme: «OBPy»
Hncrpykrax Th
65 19 OG6O00IICHHE U CHCTEMATH3AITHSI [ToBTO
3HaHUH 110 TeMe «PacTBopeHwe. PHUTH
PactBopsl. CBoiicTBa pacTBOpOB OCHOB
DJICKTPOJIMTOB, MOHHBIC YPABHCHU!, HEIE
OBP».
IOHAT
us
TEMBI
66 20 HToropasi KOHTPOJILHAsSI padoTa
Ne4 3a kype xumuu 8 kiacca
67,68 | 21,22 | AHamu3 UTOrOBOI KOHTPOJIBHOM C.244

pabotsl. [lopTpeTHas ranepes
BCINKHUX XUMHKOB.




Onucanne y4e0HO-METOAMYECKOT0, MATEPHAJIbHO-TEXHUYECKOr0 1 HHGPOPMALMOHHOIO0 o0ecnevyeHust 00pa30oBaTeIbHOI0

npomecca.
HatypasbHble 00beKkTBl. HaTypanbHbie 00BbEKTHI, UCIIOIb3yeMbIe B 00YYEeHHH XMMUH, BKIIIOYAIOT B €0 KOJUICKIIMH MUHEPAIOB M TOPHBIX MOPOJI,
METAJUIOB U CIUIAaBOB, MUHEPAJIbHBIX YA0OpEHUil, miacTMacc, KaydyKoB, BOJIOKOH U T. J. O3HaKOMJIEHHE y4allluxcs ¢ 00pa3laMyu UCXOJIHBIX BEILECTB,
MOJIYITPOAYKTOB ¥ TOTOBBIX M3JIEIHNI MO3BOJISIET MOMYYUTh HATTISAHOE NpEACTaBiIeHne 00 STHX MaTepraiax, MX BHEITHEM BHJIE, a TAK)KE O HEKOTOPBIX
¢u3nyeckux cBoOMcTBaX. 3HAaUMTENbHbIE Y4eOHO-IIO3HABATEIbHBIE BO3MOKHOCTH HMEIOT KOJUIEKLUH, H3TOTOBJICHHBIE CaMHUMM OOYYaroIUMHUCS.
[IpenmMeTsl 11l TAKMX KOJUIEKLIUNA COOMPAIOTCSI BO BPEMsI 3KCKYpPCUHM U IPYTUX BHEYPOUHBIX 3aHITHH.
Konnexkuu ncnosp3yroTes TOIbKO Ul 03HAKOMIICHHS yJallluXcsl ¢ BHEIIHUM BHJIOM U (PM3MYECKUMHU CBOMCTBAMM M3Yy4aeMbIX BELIECTB U MaTepHaJIOB.
Jljig mpoBeIeHUs] XUMUYECKUX ONBITOB KOJJIEKLIUU UCIIOJIb30BaTh HEJb3SL.
XuMu4yeckHe peakTHBbI M MaTepuasbl. OOpallieHre CO MHOI'MMHU BELIECTBAMU TpeOyeT CTpOroro CoOJIIOJCHMs NpPaBUl TEXHUKU O€30MaCHOCTH,
0COOEHHO TIPH BHIMIOJIHEHUH OMBITOB CAMUMH YJalIUMHCs. Bce HeoOXoumble MephI TPEI0CTOPOKHOCTH YKa3aHbl B COOTBETCTBYIOUINX JOKYMEHTAX U
MHCTPYKIHUAX, a TAKXKE B IOCOOUAX AJIS yUUTENEeH XUMUHU.
Haubomnee yacTo ucmonb3yeMble peakKTHBBI B MAaTePUAIIBI:
1) mpocTble BelecTBa - Me/lb, HaTpUH, KaJbLMH, aIFOMUHUM, MarHu, xene3o, HUHK, Cepa;
2) oxcuabl —meau (1), kanbuws, xenesa (111), maraus;
3) KHCIOTHI - COJIsIHAs!, CepHasi, a30THas;
4) OCHOBaHUS - TUAPOKCHU] HATPHS, THIPOKCUI KaJBbIHSL, TUAPOKCH Oapusi, 25%-HbIi BOAHBIN pacTBOp aMMHAKa,
5) comnu - xmopunsl Hatpus, Meau (II), xenesza(Ill); Hutpatel kanus, HaTpus, cepedpa; cynbdarsl Mmeau(ll), sxenesa(ll), sxeneza(lll), amroMunus,
aMMOHHUS, Kajausi, OpoMuUJ HaTpus;
6) opraHMyeckue COeAMHEHUs - Kpaxmall, IIIMLUPHH, YKCYCHasi KUCJIOTa, METUIIOBBIA OpaHKeBbIH, (GeHON(TaNeHH, JaKMYC.
Xumuyeckas jgadopaTopHasi IocyAaa, annaparbl ¥ NpuOopbl. XuMuueckasl 1ocyJa MOJpa3/IeseTcsl Ha JABE IPYIIbL: Ui BBIIOJHEHUS! ONBITOB
y4alluMHUCS U J€MOHCTPALlMOHHBIX OIBITOB.
[TpuGopsl, anmapatbl ¥ YCTaHOBKH, UCIIOJNB3YeMble Ha YPOKaX XUMHUH, MMOAPA3ACISAIOT HA OCHOBE MPOTEKAIOIINX B HUX (U3NYECKUX M XUMHUECKUX
IIPOLIECCOB C yYAaCTHEM BEILECTB, HAXOAALINXCS B Pa3HBIX arperaTHbIX COCTOSHHSIX:
1) mpubopsl asist pabOTHI € Ta3aMu - OJIy4YEeHUE, COOMpaHUe, OUNCTKA, CYITKa, MOTJIONICHHUE Ta30B; PEAKIUU MEXy IIOTOKaMH Tra3o0B;
2) ammapaThl U IPUOOPHI AJIS OIBITOB C JKUIAKUMH U TBEPAbIMHU BEIIECTBAMHU - NIEPErOHKa, GUIBTPOBAHHUE, KPUCTAIUIU3ALMS; IPOBEICHUE PeaKIUi
MEX/1y TBEPJbIM BELLIECTBOM U KHUAKOCTBIO, HKHUIAKOCTBIO U KUJIKOCTBIO, TBEPIBIMU BEILIECTBAMHU.
BHe 31011 kitaccudukanny HaxoaATCs B TPYMIbI yueOHOM! anmnaparypsl:
1). 1 u3yyeHus: TEOPETUUECKUX BOIIPOCOB XUMHUH - WIUIIOCTPAIIMS 3aKOHA COXPAHEHMs MacChl BELIECTB, IEMOHCTPALUS AIEKTPOIPOBOIHOCTH
pacTBOpOB, AEMOHCTpALUsl JBHKEHHS HMOHOB B AJIEKTPHUUECKOM IOJ€; AT H3YyYEHHUs CKOPOCTH XUMHMUYECKOW peakuu U XMUMHUYECKOIro
paBHOBECHS;
2). 15l UIUTIOCTPALMU XMMHUYECKUX OCHOB 3aBOJICKUX CIIOCOOOB MOJyYEHHS HEKOTOPBIX BEIECTB (CEPHOM KUCIOTHI, aMMHUAKa U T. II.).
BcromorarenbHyo posib HTPaloT H3MEPUTEIbHBIC H HarpeBaTeIbHbBIC IPHOOPHI, pa3IHUHbIC IPUCTIOCOOICHUS IS BHITIOJTHEHUS OIBITOB.



Mopaenau. O0beKTaMu MOACTUPOBAHUS B XUMUU SABIISIOTCS aTOMBI, MOJIEKYJIbI, KPUCTAILIBI, 3aBOJICKHE alapaThl, a TAKXKe MPOUCXOISIINE TPOIECCHI.
B npernogaBanny XUMHH MCTIOIB3YOTCS MOJETH KPUCTALNTMICCKUX PEIISTOK aiMasa, rpaduTa, cephl, ocdopa, okcuaa yriepona(IV), nona, xemnesa,
Meau, Maraus. HaGopel Mozeneit aToMOB /1Jisi COCTaBJICHHSI IIAPOCTEPIKHEBBIX MOJIEIe MOJIEKYJ PU U3YUYEHUU OPTaHUYECKON XUMUU.

YuyeOHble MOCOOMSI HA Me4YaTHOH ocHOBe. B mporecce 0OydeHUs XMMHUU WCHOIB3YIOTCS CIEAYIONUE TaOIHIBI TMOCTOSHHOTO SKCIIOHWPOBAHUS:
«[lepuonnyeckass cucrema xumuueckux osnemeHtoB J[. M. MenneneeBa», «Tabnuma pacTBOPUMOCTH KHCIOT, OCHOBaHHM U  coyei»,
«DJIEKTPOXUMUYECKUH psAJl HAIPSYKEHUI METAIIIOBY.

Jlis opraHu3anuyd caMOCTOSATENbHOW paboThl OOYYAlOMIMXCS Ha YpOKax HCIOJB3YIOT pa3HOOOpa3Hble MUAAKTHYECKHE MaTephasibl: TeTpaaud Ha
[I€YaTHON OCHOBE, KapTOYKH C 3aJaHUSIMU pPa3HOM CTENEHU TPYAHOCTH MJs M3y4EHHUs HOBOI'O MaTepuasa, CaMONpPOBEPKHM M KOHTPOJS 3HAHUUI
yUaIIXCs.

JKPaHHO-3BYKOBbIE¢ CpeACTBA 00y4eHUsl. DKpPaHHO-3BYKOBbIE IOCOOMsS JEISATCS Ha TpU OOJBIIME TPYIIBI: CTAaTUYHBbIE, KBa3WJMHAMHYHBIE U
nuHaMuuHble. CTaTUYHBIME SKPaHHO-3BYKOBBIMH CPEJICTBAMU OO0YYEHUS SBISAIOTCS AUMA(PUIBMBI, AUANO3UTUBEI (ClIaii/Ibl), €AMHUYHBIE TPAHCIIAPAHTHI
s Tpadomnpoextopa. Cepun TpaHCIAPAHTOB TO3BOJIIOT UMHUTHPOBATH JIBUKEHUE ITyTEM IOCIIEIOBATEIHHOIO HAJIOKEHHUS OJTHOTO TpaHCIapaHTa Ha
npyroii. Takue cepru OTHOCAT K KBa3WJUHAMHYHBIM SKPaHHBIM [TOCOOUSIM.

JINHaMUYHBIMA ~ 9KPaHHO-3BYKOBBIMH ~ TOCOOMSIMH  SIBJISIFOTCSL ~ IPOM3BEACHUS  KHMHEeMaTorpada:  JOKYMEHTAJIbHOTO,  XPOHHKAJIBHOTO,
MYJIbTUIUTUKAITMOHHOTO. K 3TOH ke rpymnme OTHOCATCS SKPaHHO-3BYKOBBIE CpeACTBa OOydUeHHUs, s MPEeAbABICHUS HHPOpPMAMH KOTOPBIX
HE00X0/IMMa KOMITBIOTEPHAsI TEXHHUKA.

Texuuyeckue cpeacrsa o0ydyeHus. [[py KOMIUIEKCHOM HCHOJIB30BAaHUU CPEICTB 0OyueHHs HEU30€XKEH BOIPOC O BO3MOXKHOCTU 3aMEHBI OJTHOTO
nocoOust APYruM, HaAmpuUMep JAEMOHCTPALMOHHOTO WM Ja0OpaTOpPHOTO OmbITa €ro M3o0pakeHHMeM Ha 3kpaHe. MHbopmanms, copepkamiascs B
SKpaHHOM MOCOOWH, MPEJICTaBIseT CO0OW IHUIIb OTPAKEHHE PEaTbHOIO0 MHpA, W MOITOMY OHA JOJDKHA HUMETh OMOPY B UYBCTBEHHOM OIIBITE
oOyuaromuxcs. B mpoTuBHOM ciydae (GOpMUPYIOTCS HEMpaBuibHBIE W (QopMaiibHbIe 3HAHUA. OCOOCHHO OMAacHO (HOPMHPOBAHHME HCKAKCHHBIX
MIPOCTPAHCTBEHHO-BPEMEHHBIX MPECTaBICHUHN, TOCKOJIBKY IKPAaHHOE MPOCTPAHCTBO U BPEMs 3HAYUTENLHO OTIMYAIOTCS OT PEalIbHOTO MPOCTPAHCTBA
U BpEMEHU. DKpaHHOE II0COOHE HE MOKET 3aMEHUTh CO00i peanbHbIil OOBEKT B MTPOLIECCE €TI0 NO3HAHMSI BBUAY TOT0, YTO HE MOKET OBITh HCTOUHUKOM
YYBCTBEHHOI'O OTBITA O CBOMCTBAaX, CYIIECTBEHHBIX MPU U3yUYCHUU XUMHH: IIBETE, 3aMaxe, KPUCTAIUIMUYECKOM CTPOSHUH U T. . B To ke BpeMs mpu
HAJIMYUU y YYallMXCsl JIOCTaTOYHBIX UYBCTBEHHBIX 3HAHUN HA HEKOTOPBIX 3Tanax OOy4EeHHUsS BOCIPOM3BEICHHE XMMHUYECKOTO OIbITa B 3KPaHHOM
MOCOOMH MOXKET OBITH OoJiee 11eTIeCO00pa3HbIM, YEM €T0 MOBTOPHAs AEMOHCTpPALIUS.

Ilnanupyembie pe3yJbTATHI H3y4YeHHsI Y4eOHOI0 MpeaMeTa.

B pesynbrare nzyueHus XUMuHA Ha 6a30BOM YPOBHE YUCHHK JOJDKEH
3HATh/TIOHUMATh:

¢ XUMHUYECKYIO CHMBOJIMKY: 3HAKHM XUMUYECKUX JIEMEHTOB, (POPMYIIbI XUMUYECKIX BEIIECTB, YPABHEHUS XUMHUUECKHUX PEaKIIHii;

° B&)KHGﬁIHHG XUMHWYCCKUEC ITOHATUA: BCIIIECTBO, XI/IMI/ILIGCKI/If/i DJIEMEHT, aTOM, MOJIeKy.]Ia, OTHOCUTCIBbHBIC aTOMHAsA U MOJIGKYJIHpHaH MacCcChbl, HOH,
AJUTOTPOITHS, U30TOIbI, XUMHUUYECKAs CBS3b, DJICKTPOOTPUIIATECILHOCTh, BAJICHTHOCTD, CTEIICHh OKUCIICHHS, MOJIb, MOJIIpHAs Macca, MOJISPHBIN
00BEM, BEIIeCTBAa MOJICKYJISIPHOTO W HEMOJICKYJISIPHOTO CTPOSHUS, PACTBOPHI, JIEKTPOIIUT U HEAICKTPOIIUT, IIEKTPOTUTHICCKAS TUCCOIIHAIIHS,
OKHCJIUTENIb W BOCCTAaHOBHTEIb, OKHCJICHHE W BOCCTAHOBJICHHE, TEIIOBOM A((EKT peakiuu, CKOPOCTh XMMHYECKON pEaKIMH, KaTajus,
XMUMHAYECKOE paBHOBECHUE, YTIICPOIHBIN CKENIET, (PYHKIIMOHAIbHAS TPYIIIa, H30MEPHsI, TOMOJIOTHS,

° OCHOBHBIC 3aKOHbBI XUMHWUHN: COXpaHeHI/Iﬂ MacCcChbl B€EICCTB, IIOCTOAHCTBA COCTaBa, HepI/IOZ[I/I‘-IGCKI/If/'I 3aKO0H;



® OCHOBHBIC TEOPUH XUMHUHU: XUMUYECKOHN CBA3H, JJICKTPOIUTUYECKON TUCCOLMALANA, CTPOCHHSI OPTAHUYECKUX COCUHEHNN;

e BaKHEHIIME BEIIECTBA M MaTEpPHAJIbl: OCHOBHBIE METAUIbl M CIUIABBI, CEPHAsl, COJISHAsA, a30THAs M YKCYCHas KHCIOTBHI; IIEJIOYH, aMMHAK,
MUHEpaJIbHble yI0OpEeHMs], METaH, STWJIEH, alleTWIEeH, OEH30J, 3TaHOJ, XXHUPbl, MblIa, TJIIOKO3a, caxapo3a, Kpaxmaj, KiIeTdarka, OelkH,
HCKYCCTBEHHBIE U CHHTETHUYECKHE BOJIOKHA, Kay4yKH, IJIaCTMAcCChl;

yMeTh:

e Ha3pIBATh: 3HAKU XUMUYECKUX IEMEHTOB, U3yYEHHBIE BELIECTBA 110 «TPUBUAJIBHON» UM MEXAYHAPOJHOW HOMEHKIIATYPE;

e ONpeAesiTh. BAJICHTHOCTh U CTEIEHb OKUCIICHMS XMMHUYECKHX JJIEMEHTOB, THUIl XMMHYECKOW CBA3U B COCAMHEHHUX, 3apsi MOHA, XapakTep
Cpelbl B BOAHBIX PaCTBOPaxX HEOPraHMYECKUX COCIMHEHUM, OKUCIIUTENb U BOCCTAHOBUTEINb, IPUHAJIEKHOCTh BELIECTB K Pa3JINYHBIM KJIaccaM
OPraHN4YeCKUX COCIUHECHUM;

® XapaKTepH30BaTh: 3JEMEHTHl MalbIX I[EPUOJOB IO UX IOJOXKEHUIO B mnepuoaudeckoi cucreme J[.M.MenneneeBa; oOuipe XuMudyeckue
CBOMCTBA METAJUIOB, HEMETAJJIOB, OCHOBHBIX KJIACCOB HEOPraHMYECKHMX M OPraHMYECKUX COEAMHEHHH; CTPOCHUE M XMMHYECKHE CBOWCTBA
M3YYEHHBIX OPTaHUYECKUX COCANHEHUN;

e OOBSICHATBH: 3aBUCHUMOCTb CBOWCTB BELIECTB OT HMX COCTaBa U CTPOEHMS; MPUPOAY XMMHMUYECKOH CBsSI3U (MOHHOM, KOBAJEHTHOM,
METAJUINYECKOM ), 3aBUCUMOCTh CKOPOCTH XMMHUUYECKON peaKuy U MOJOXKEHHUS XUMUYECKOTO PAaBHOBECHUS OT Pa3IMUHBIX (PAKTOPOB;

¢  BBINOJHATh XUMHUECKUI IKCIEPUMEHT 10 PACHO3HABAHUIO BAXKHEUIIMX HEOPTaHUYECKUX (KHCIOPOJ, BOJAOPO, YIJIEKUCIHbIM ras, aMMHakK,
pacTBOPBI KUCIIOT U IIEJI0ueH, XJI0pHU -, CylbdaT -, KapOOHAT-HOHBI, HOHbI AMMOHHUS) U OPraHUYECKUX BEILECTB;

e BBIYMCJIATBH: MAaCCOBYIO JIOJII0 XMMHUYECKOIO 3JIeMEHTa M0 (OpMyJie COCIUHEHHS, MACCOBYIO JOJK PAaCTBOPEHHOIO BELIECTBA B PacTBOPE,
KOJINYECTBO BELIECTBA, 00BbEM WIIM MACCY PEAreHTOB WU MPOIYKTOB PEaKIUH.

® MPOBOAUTBL CAMOCTOSATENbHbIN MOUCK XMMUYECKON HH(POPMALIUU C UCIIOIb30BAHUEM PA3JIUYHBIX HCTOYHUKOB (HAYy4YHO-TIOMYJISAPHBIX MU3AaHUH,

KOMIIBIOTEPHBIX 0a3 NaHHBIX, pecypcoB MHTepHETa); HCIOIB30BaTh KOMIBIOTEPHBIE TEXHOJIOTUU I 00pabOTKH W Tepenayd XUMHUYEeCKOH
nHGOpMAaLIUU U e IPEACTaBICHUs B pa3InuHbIX (popmax;

HCIIO0JIb30BATH NPHOOPETEeHHbIC 3HAHUS U YMEHHS B IPAKTHYCCKON AeATEJLHOCTH U NOBCEIHEBHOM KU3HH 1JIs:

OOBSICHEHUS] XUMHUECKUX SIBICHUH, MPOUCXOASAIINX B IIPUPOJIE, OBITY U Ha MTPOU3BOJICTBE;

OINpPEIEICHUS BO3MOKHOCTH IPOTEKAHUS XUMUYECKUX IPEBPALICHUI B Pa3JIMYHBIX YCIOBUAX U OLICHKU UX MOCIEICTBUM;

9KOJIOTUYECKH IPAMOTHOIO ITOBEJICHUS B OKPYKAIOLIEH CPEJIE;

OLICHKH BIIMSIHHSI XUMHUYECKOTO 3arpsI3HEHUS OKPYKAIOIIEH Cpe/ibl HA OPTaHU3M YEJIOBEKA U IPYTHUE KUBBIE OPTaHU3MBI;

0e30macHOro 0OpaIIeHus C TOPIOYMMH U TOKCHYHBIMH BELIECTBAMH, Ta00paTOPHBIM 000PYI0BaHHEM;

MPUTOTOBIICHHSI PACTBOPOB 33/IaHHON KOHIIEHTPAIMH B OBITY M Ha TIPOM3BOJICTBE;

KPUTHUYECKON OLIEHKH JIOCTOBEPHOCTH XHUMHUYECKOM HH(POpMALINY, IOCTYNAIOIIEH U3 Pa3HbIX UCTOYHUKOB.

JIOKyMeHTBI:

7. Ilpuxa3z MunoOpHayku ot 17.12. 2010r. Ne 1897 «O0 ytBepkneHun u BBeaeHuu B Aeiicrsue ®I'OC OOO0»

[Tpuxa3z MunoOpHayku ot 17.05.2012 Ne 413 «O0 yrBepxknennn u BBeaenuu B aericteue @I'OC cpennero( momHOT0) 001116TO 00pa30BaHMSDY

9. Ilucemo MunmcrepctBa oOpasoBanus u Hayku PO ot 19 ampenst 201 1r. Ne03-255 «O BBeneHun QeneparbHbIX TOCYIapCTBEHHBIX 00pa30BaTEIbHBIX
CTaHJIapTOB 0OILEro 0Opa3oBaHUs»

*



10. ITpuxa3z MunobpHayku Poccun ot 7 utors 2012 1. Ne 24480 «O6 yTBepxkaeHNH (PenepaabHOro ToCyIapcTBEHHOT0 00pa3oBaTeIbHOTO CTaHIapTa
cpeaHero (MoJHOTro) 00I1Iero 00pa3oBaHUsD»

11. deaepanbHOTO rocyIapCTBEHHOTO 00Pa30BaTENBHOTO CTAHAAPTa OCHOBHOTO 001Iero o0pa3oBanus (nprka3 MuHHCTEpCTBa 00pa30BaHUs M HAYKU
Poccwiickoit @enepanuu ot 17 nexadbpss 2010 r. Ne 1897)

12. TIpumepHbIe MPOrpaMMBI IO Y4eOHBIM MpeaMeTaM (eaepanbHoro 0a3McCHOTO y4eOHOTro TUIaHa.

Pexomenayemasi iureparypa.
1. JluTeparypa, Hcnosib3yemMasi yuuTeaeM:

- OCHOBHas Iumepamypa
1. I'abpuensu O.C. IIporpamma kypca xumuu A1 8-11 kiaccoB 061eodpazoBaTeNbHbIX yupexaeHuid. — M.: JIpoda;

2. I'abpuensa O.C. Xumus: 8 kiacc : yaeOHUK 1t 001eo0pa3oBaTeNbHbIX yupexkaeHuil. — M.: JIpoda.

- OONONHUMENbHAA TUmepamypa

1. I'abpuensu O.C. U3yuaem xumurio B 8 ki1.: nuaaktudeckue marepuaisl / O.C. 'abpuensu, T.B. CmupHoa. — M.: bauk moc

2. Xumusi: 8 KJIacc: KOHTPOJIBHBIE U TIpoBepodHbIe padoThl k yueOnuky O.C. 'abpuensna «Xumust. 8 kimace» / O.C. I'abpuensia, [1.H. bBepeskun, A.A.
VYurakosa u ap. — M. : [Ipocda;

3. IN'a6puensu O.C., Buckoboitnukosa H.II., SlmrykoBa A.B. HactonpHas kaura yunrens. Xumus. 8 KiI.: Meroaudeckoe nocodue. — M.: Jlpoda;

4. TI'abpuensan O.C., Pynos H.H., Tonkynos B.W. Xumuueckuit sxciepuMeHT B 1koie. § kinace. — M.: [Ipoda

5. Anxumuk (http://www.alhimik.ru/) - oguH U3 JIydmmx caiTOB PyCCKOS3BIYHOTO XUMUYECKOTO VIHTEpHETa OPUEHTHPOBAHHBIA HA YUUTENS U YICHUKA,
MpernojaBaTesis U CTyACHTA.

2. Jluteparypa, peKoMeHayeMasi VISl yYaluXxcs.
- OCHOGHAA TUMepamypa
[Na6puensu O.C. Xumus: 8 kiacc : yueOHUK A 001ieo0pa3oBaTenbHbIX yupexaeuuil. — M.: Jlpoda.
- 0ONOIHUMENbHAS TUmepamypa
1. XKypnan «XuMus B LIKOJIEN;
2. Kontpen - Xumus mis Beex (http://kontren.narod.ru). - nuHGOpMaIMOHHO-00pa30BATENBHBIA CAUT I TE€X, KTO U3Y4aeT XUMHIO, KTO €€ MPEToaacT,
U1l BCEX KTO MHTEpPECyeTCs XMMUEH.
3. Anxumuk (http://www.alhimik.ru/) - oguH U3 JIydmmx caiTOB PyCCKOS3BIYHOTO XUMUYECKOTO VIHTEpHETa OPUEHTHPOBAHHBIA HA YUUTENS U YICHUKA,
[IperoiaBaTess U CTyJeHTa.
4. DHUMKIIONEANYECKUH CII0BAaph FOHOTO XMMHUKA

3. Meaunapecypcsl.
— CD «Heopranuueckasi XUMUs», U31aTEIbCTBO «Y YUTEIIb)
— (D «lIxona Kupunna u Medoaus», U31aTeIbCTBO «Y UUTEIbY
— Xwuwmus. [Ipocsemienue «Heopranmueckast XuMus»,. 8 kiiacc. (Ha 2-xX IMCKax)
—  Xwuwmus (8-11 knacc). Bupryanbnas naboparopus (yaeOHOE 37IEeKTPOHHOE U3aHUE)
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