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8 kuacc (2 yaca B HeneJ1o, Beero 68 yacos) YMK O.C.I'abpuensin @I'OC
MNOSICHUTEJIbHASA 3AITUCKA

Pabouas mporpamma yuyeOHOro Kypca Mo XUMHM Ui 8 Kilacca pa3paboTaHa Ha OCHOBE
®I'OC BTOpOTO MOKOJEHHS, NMPUMEPHON IMPOrpaMMBI OCHOBHOTO O0IIEro oOpa3oBaHHUs II0
xumun (0a30BbI ypoBeHb) U aBTOpckoil mporpammel O.C. T'abpuensna (I'abpuensu O.C.
nporpamMmMa Kypca xumuu s 8-11 kimaccoB o0mieoOpa3oBaTeNbHBIX YUPSKICHUN M:
Hpoda,2010r).

[IporpaMmma paccuntaHa Ha 68 uyacoB (2 uaca B Henemo). JlaHHas mnporpamma
KOHKPETU3UPYET COJEp)KaHUe cTaHaapTa, AaéT pachpenesieHue y4eOHBIX 4acoB IO pasjeliaMm
Kypca, IIOCIEI0BaTENbHOCTh M3YYEHUS TEM U DPa3felioB C Y4ETOM MEXKIIPEIMETHBIX U
IPEIMETHBIX CBSI3€H, JOIMKH y4eOHOro Mmpolrecca, BO3paCTHbIX 0COOEHHOCTEH yyaIuuxcsl.

XuMus, Kak OJIHa M3 OCHOBOIOJAraroumMx o0jacTell €eCTECTBO3HAHHUSA, SIBISETCS
HEOThEMJIEMOI YacTbhi0 00pa30BaHMsl IIKOJBHUKOB. Kax/blil uesoBeKk )KMBET B MUpPE BEIIECTB,
MIOSTOMY OH JIOJDKEH HMETh OCHOBBI (DYHJaMEHTAIbHBIX 3HAHWN 1O XHMHHU (XUMHUYECKast
CHUMBOJIMKA, XUMHUYECKUE IOHATUSA, (DAKThl, OCHOBHbIE 3aKOHbI W TEOPHUH), IO3BOJIAIOLINE
BbIpa0OTaTh MPEJICTABICHUS O COCTABE BEILECTB, UX CTPOCHUH, PEBPAIICHUSX, IPAKTHUECKOM
UCITOJIb30BaHUM, a TaKKe 00 OMacHOCTH, KOTOPYIO OHM MOTYT MpPEICTaBIATh. M3y4ass XuMuio,
yuyaligecs: Y3HalOT O MaTepHalbHOM €JIMHCTBE BCEX BELIECTB OKPYXKAIOIIEro MUpa,
00yCJIOBJIEHHOCTH CBOWCTB BEIECTB HX COCTaBOM M CTPOCHHMEM, II03HABA€MOCTH U
MIPEACKAa3yEMOCTH XMMHMYECKUX sBJICHUI. V3ydeHHe CBOMCTB BEIIECTB M WX IPEBpALICHUN
CHOCOOCTBYET Pa3BUTHIO JIOTMYECKOIO MBINUIEHUS, a IMpakTH4yeckas paboTa ¢ BellecTBaMU
(J1abopaTopHBIE OMBITHI) — TPYIOIIO0UIO0, aKKYpPaTHOCTH W coOpaHHOCTH. Ha mpumepe xumuu
yyauecsl Mojay4yaroT HPEICTaBICHUsS O METOJaxX IMO3HaHUS, XapaKTEePHbIX JUIsl €CTECTBEHHBIX
HayK (3KCIIEPHUMEHTAIILHOM U TEOPETHUECKOM).

Pabouas mporpamma y4yeOHOro Kypca XMMHMM Juls § Kjacca COCTaBlieHa Ha OCHOBE
[TpuMepHOI TporpaMMbl OCHOBHOTO 001Iero oOpa3oBaHUsS MO XUMHUHU (0a30BbI YpOBEHb) U
MporpaMMbl Kypca XHMHH JJISl y4dalIuxcsli 8 KJIaccoB 00IIe00pa3oBaTeIbHbIX YUYPEKICHUN
aBtopa O. C. I'abpuensina (2010 roga).B coorBercTBUM ¢ yueOHBIM MIIaHOM MBOY «CIII Ne83»

[Iporpamma paccuntana Ha 68 gacoB (2 daca B HEJENIO), B TOM YHCJIC€ Ha KOHTPOJbHBIE
paboThI- 4 yaca, mpakTHYeckue paboThl —7 4acoB.

ConepxaHue NpOrpaMMbl HANpaBI€HO HAa OCBOEHUE YYallMMHUCS 3HAHWN, YMEHHU U
HaBBIKOB Ha 0a30BOM ypOBHE.

Henu n3ydeHns XUMHUM B 8 Kitacce:
* OCBOEHHE BaXHEMIINX 3HAHUN OO0 OCHOBHBIX IMOHATUSAX M 3aKOHAX XUMHHU, XUMHUYECKOU

CHUMBOIJINKE,

¢ OBJIaACHHUC YMCHHIAMU Ha6J'IIO,Z[aTB XUMHYCCKUC SABJICHUS, TIPOBOAUTH XHUMHUYECKUM
OKCIICPUMCHT, MPOU3BOANUTH PACUCTHI HA OCHOBC XMUMUYCCKHUX q)OpMy'J] BCIICCTB U ypaBHCHI/Iﬁ
XUMHUYCCKUX peaKuHﬁ;



* pa3BUTHE IO3HABATEIbHBIX HMHTEPECOB W HMHTEJUIEKTYalIbHBIX CIIOCOOHOCTEH B Ipolecce
MPOBEJICHUSI XHMHUYECKOTO OJKCIEPUMEHTa, CAMOCTOSTEIBHOTO TMPUOOPETCHUS 3HAHWHA B
COOTBETCTBUH C BOSHHKAIOIIMMH KU3HEHHBIMH MTOTPEOHOCTIMU;

* BOCMHTAHWE OTHOIICHHS K XHMMHU KaK K OJHOMY U3 (DyHIaMEHTAIbHBIX KOMIIOHEHTOB
€CTECTBO3HAHUS U DJIEMEHTY O0IIEeUeTIOBEUECKON KYIbTYpPHI,

* TIPUMEHEHHUE MOJYYCHHBIX 3HAHUM U YMEHUH JUisi 6€30MacHOro MCHOJIb30BAaHUS BEILECTB U
MaTepUajIoB B OBITY, CEIbCKOM XO3SMCTBE U HAa IMPOU3BOJICTBE, PEIICHUS MPAKTUYECKUX 3a]1a4
B MOBCEJHEBHOMN KHU3HU, MPEAYIPEKICHUS SIBICHUN, HAHOCALIUX BpPEJ 30POBbIO UElIOBEKa U
OKpY>Kalollen cpene.

3agaun:

1.CdhopmupoBath 3HaHHE OCHOBHBIX TIOHATUN U 3aKOHOB XUMUM;
2. BocnuteiBaTh 00111€YEI0OBEYECKYIO KYIBTYPY;
3. Yuuth HaOIO1aTh, MPUMEHSTh TOJTYICHHBIC 3HAHUS HA MPAKTUKE.
JINYHOCTHBIMH Pe3yJbTATAMM H3YYCHHs TpeaMeTa «XuMus» B 8§ Kiacce SBISIFOTCS

CJICAYIOIINE YMEHUSI:

® O0CO3HaBaTb E€OUHCTBO U LEJIOCTHOCTb OKPYXAIOIIEr0 MHpa, BO3MOKHOCTH €TO
M03HABAEMOCTHU U OOBSICHUMOCTH Ha OCHOBE JIOCTHXKEHUH HAYKU;

® TIOCTETIEHHO BBICTPAWBaTh COOCTBEHHOE LEIOCTHOE MHUPOBO33PEHHUE:  OCO3HABATh
MOTPEOHOCT, M TOTOBHOCTh K CaMOOOpa30BaHWIO, B TOM HYHCIC W B pPaMKax
CaMOCTOSITENILHOM JIeATEIbHOCTH BHE IIKOJIBI;

® OIICHMBATh >KM3HCHHBIC CUTYallMH C TOYKH 3pEHHS O€30MacHOro o0pa3a XU3HU H
COXPaHEHUS 3/I0POBBS;

® OIICHMBATH PKOJOTHYCCKHIA PUCK B3aUMOOTHOIICHU YE€TIOBEKA M IIPUPOJIBI.

e (opMHPOBATh 3KOJOTUYECCKOE MBIIUICHHE: YMEHUE OIICHUBATH CBOIO JEATCILHOCTD M
MOCTYIIKU JPYTUX JIOACH C TOYKHU 3PCHUS COXPAHEHUS OKPYXKAIOMIEH Cpebl - TapaHTa
KU3HU U OJarononyyus Jiroaei Ha 3emie.

MeTanpeAMeTHBIMHM DPE3yJIbTaTAMU HW3YYEHUS Kypca «XUMHs» SBIseTcs (HOpMUPOBAHHE
YHUBEpCaJIbHBIX yueOHbIX aercTBuil (VY ).

Pecynamusnvie YV/I.

® CaMOCTOSITEIbHO OOHApyKUBaThb U (HOPMYIUPOBATh y4yeOHYIO MpoOseMy, ONpeneisTh
1IeTb y4eOHOU 1eITeTbHOCTH;

® BbHUIBUraTh BEPCUM PEILLEHUS MPOOJIEMbI, OCO3HABaTh KOHEUHBIH pe3ysbTaT, BEIOUPAThH
13 NIPEJIOKEHHBIX U UCKATh CAMOCTOSITENIBHO CPECTBA JOCTHIKEHUS LIEIIN;

® COCTaBJIAThH (MHIMBUIYAJbHO WIH B TPYIIE) IJIaH pPEeLUICHUs MPOOIEMBbL;

e paloTas MO IJIaHy, CBEpSATh CBOMU JCHCTBUS C LENbIO M, NPU HEOOXOAUMOCTH,
HCIPABIIATH OIINOKU CaMOCTOSITENIBLHO;

e B JUalOre C yYUTEJIeM COBEPLICHCTBOBATH CAMOCTOATEIBHO BHIpAOOTAaHHBIE KPUTEPUU
OLIEHKH.

Hosznasamenvrvie YVII:

® aHAJIM3UPOBATh, CPABHUBAThH, KIACCUPUIMPOBATH W 0000maTh (DAKTBI W SIBICHUS.
BBISIBJIATS IPUYMHBI U CIIEICTBUS TPOCTHIX SIBJICHUIA.

® OCYIICCTBIATh CPaBHEHHE, KJIACCH(HUKAIINIO, CAMOCTOSTEILHO BhIOMpas OCHOBAHUS U
KPUTEPHUU VISl YKA3aHHBIX JIOTUYECKUX OIEPALU;

® CTPOUTH JIOTHYECKOE PACCYXJCHHE, BKIIOYAMONIEE YCTAHOBJIICHUE MPUYHMHHO-
CIIEICTBEHHBIX CBSA3EH.

® CO3/aBaTh CXEMATHYECKHE MOJICIA C BBIICICHUEM CYIIECTBEHHBIX XapaKTEPUCTHK
00BeKTa.

® COCTaBJIATHh TC3UCHI, pa3.]'H/I‘IHBIe BHUbI INTAHOB (HpOCTBIX, CJIOXKHBIX U T.H.).



e 1peoOpa3oBbIBaTh HHPOPMALUIO M3 OAHOTO BHJA B IPYroil (TabaMIly B TEKCT H TIp.).
® yMETh OIPEIEATh BO3MOXHBIE HCTOYHHUKM HEOOXOAMMBIX CBEACHHUH, MPOU3BOJHUTH
MOUCK MH(OPMALIUH, aHAIN3UPOBATH U OLIEHUBATH €€ I0CTOBEPHOCTD.

Kommynuxamusuwvie YVJI:

CaMoCTOATEIbHO OpPraHU30BbIBaTh y4eOHOE B3aUMOJACHCTBHE B TpyIie (OnpeaensiTs o0ume
LIEJIH, PACTIPEAEIIATD POJIU, JOTOBAPUBATHLCS APYT C IPYIrOM U T.1.).

IIpeaMeTHBIMH pe3yJbTaTaMM H3yUEeHUs IPEIMETA SIBISIOTCS CIEAYIOLINE YMEHUS:
® OCO3HAHME POJIU BEIIECTB:

- OTIPENIEISATh POJIb PA3JIMYHBIX BEIIECTB B IPUPOJIE U TEXHUKE;

- OOBSICHATB POJIb BEIIECTB B UX KPYTOBOPOTE.

® PacCMOTPEHHME XUMHUECKUX IIPOLIECCOB:

- IPUBOAUTH IPUMEPBI XUMUYECKUX MPOLIECCOB B IPUPOJIE;

- HAXOJUTh Y€PThl, CBUJICTEIbCTBYIOIINE 00 OOIIMX MPU3HAKAX XUMUYECKHUX MPOLIECCOB U

UX Pa3INnIHsX.

® CIOJIb30BAHNE XUMHUECKUX 3HAHUI B OBITY:

— O0OBACHATH 3HAUCHHE BEIIECTB B )KU3HU U XO3SIMCTBE UeIOBEKa.

® OOBSICHATH MUP C TOYKH 3PCHHUS XUMUU:

— IEPEYUCIIATh OTINYUTEIbHbIE CBOMCTBA XUMUYECKHX BEIIECTB;

— pa3nauyaTh OCHOBHBIE XUMUYECKUE MPOLIECCHI;

- OIPEJEINIATh OCHOBHBIE KJIACChl HEOPraHUYECKHUX BEIIECTB;

- IOHUMATh CMBICI XUMHUYECKUX TEPMUHOB.

® OBJIa/ICHUE OCHOBAaMH METOJIOB I103HAHUS, XapaKTEPHBIX JUIsl €CTECTBEHHBIX HAYK:

- XapakTepu3oBaTh METOJbl XUMUYECKOI Hayku (HaOJrofeHue, CPaBHEHUE, IKCIEPUMEHT,

U3MEPEHHUE) U UX POJIb B IIO3HAHUH TTPUPOIBI;

- IPOBOJIUTh XUMHUYECKHUE OIBITHI U IKCIEPUMEHTBI U OOBSICHATH UX PE3YJIbTaThI.

® yMEHHUE OLIEHUBATh IOBE/ICHUE YEIOBEKa C TOUYKU 3PEHUs XMMUYECKOH 0e30IMacHOCTHU IO

OTHOLICHUIO K YEJIOBEKY U IIPUPOJIE:

- MCIIOJIb30BaTh 3HAHWUSA XUMHUU IPU COOJIOACHUU NPaBUI MCIOJIB30BaHMUS OBITOBBIX

XUMHYECKHX TPEnapaToB;

— pa3iMyaTh OMacHble U 0€30MaCHbIE BEIECTBA.

PaGouas mporpaMMa noctpoeHa Ha OCHOBE KOHIIEHTPUYECKOTO MOAX0/1a. DTO JOCTUTAeTCs
IyTEeM BBIWICHEHUS AMJAKTUYECKOM eIMHUIBI — XMMHUYECKOro 3JIeMEHTa - U JajbHeliem
YCIO)KHEHWH W PpacUIMpEeHUU €e: 3/1eChb TAaKOBBIMU BBICTYHNAIOT (OPMBI CYIIECTBOBAHUS
(cBOOO/IHBIE aTOMBI, MPOCTHIE M CIOXKHBIE BellecTBa). B mporpaMMe y4duThIBaeTCs peanu3aius
MEXIPEAMETHBIX CBsA3e ¢ KypcoM ¢u3uku (7 kiacc) u Ouonoruum (6-7 Kimacchel), I/€ Aaercs
3HAKOMCTBO C CTPOEHHEM aTOMa, XMMHUYECKOH OpraHu3aiueld KIETKH M IMpoleccaMd OoOMeHa
BEIIECTB.

OcHOBHOI (oOpMOI oOpraHuzanuu y4eOHOro Tmpolecca sBISETCS KIACCHO-ypOUHas
cuctemMa. B kauecTBe [OMOJHUTENBHBIX (OPM OpraHu3aluu o0pa3oBaTEIBLHOrO Ipoliecca
UCTIONB3YeTCsl  CHUCT€Ma  KOHCYJbTAIMOHHOM  TMOJIEP)KKHM, HHIUBHIYaJbHBIX  3aHATHH,
camocTosiTeNlbHas padoTa ydaluxcs € HUCIHOJIb30BAaHUEM COBPEMEHHBIX HH()OPMAIIMOHHBIX
TEXHOJIOT .

[Ipeobnanaroreit GopmMoil KOHTPOJISI BBICTYIAIOT MUCHMEHHBIN (CaMOCTOSITEIHHBIE U
KOHTPOJIbHBIE pabOThI) U YCTHBIH onpoc (cobecenoBaHue).

HcxoanbIMH 10KYMEHTAMM /ISl COCTaBJIEHHsl NMpuMepa padodeii mporpamMmsl
SIBUJIUCD!

1. Tlpuka3 Muno6puayku ot 17.12.2010r. Ne 1897 «O0 yTBep>KA€HUU U BBEJCHUU B
netictsue ®I'OC OOO»

2. Tlpuxa3z Muno6pnayku ot 17.05.2012 Ne 413 «O0 yTBep>KA€HUU U BBEJCHUU B
nericteue ®I'OC cpeanero ( moaHOTO) 00I1IETO 0OpPA30BAHMS



3. TIucemo MunucrepcTBa obpazoBanus u Hayku PD ot 19 ampens 201 1r. Ne03-255 «O
BBEJICHUU (peIepaIbHBIX TOCYJapCTBEHHBIX 00pa30BaTEIbHBIX CTAHIAPTOB OOIIETO
00pa3zoBaHU»

4. Tlpuka3z Munob6puayku Poccuu ot 7 utonst 2012 1. Ne 24480 «O06 yTBep K ICHUHN
(benepaabHOro TOCYAapCTBEHHOT0 00Pa30BaTENIBHOTO CTaHJApTa CPETHETO
(mosHOTO) 00ITIETO 00pa30BAHMS»

5. ®denepanbHOrO TOCYAAPCTBEHHOTO 00Pa30BaTEIBHOTO CTaHIAPTa OCHOBHOT'O OOIIETO

obOpazoBanus (npukaz MuHuctepcTBa 00pazoBanus U Hayku Poccuiickoit @enepanuu
ot 17 nexabps 2010 r. Ne 1897)

6. IIpumepHnslie mporpamMmsl 1o y4eOHBIM MpeaMeTaM (eaepanbHOro 0a3ucHOro
y4eOHOro IJ1aHa.

3a ocHOBy pabouell mporpamMmbl B3siTa MporpaMma Kypca xumum st 8-11 kimaccoB
00111e00pa30BaTebHBIX  YUPEKICHUN  (aBTOp O.C. T'alpuensiH), peKOMEHJAOBaHHAs
JenaprameHTOM 00pa3oBaTeibHBIX MPOrpaMM U CTaHJApTOB  00mero obpazoBaHuUs
MunuctepcrBa oOpazoBanus PO, onydnukoBanHas uznatenbetBoM «Jpoga» B 2010 rony.
[Ipennaraempie MaTepuanbl pa3paboTaHbl Ha OCHOBE aBTOpckoil mporpammbl O.C.I'aGpuensina,
cooTBeTcTByOIEH DenepanbHOMYy KOMIOHEHTY [ocymapcTBeHHOro craHzapra oOLIEro
o0Opa3oBaHus U AOMYIIEHHOW MuHHCTepcTBOM 00pa3oBanHus u Hayku Poccuiickoit denepanuu
(O.CTabpuensia  Ilporpamma kypca xumuu s 8-11 kimaccoB  00mieoOpa3oBaTeIbHBIX
yUpexXJIeHUul — 2-e u3JlaHue, nepepadoranHoe u gononnenHoe — M.: [lpoda, 2010.).
ABTOpPCKOM ITPOrpaMMe COOTBETCTBYET YUEOHUK: «XUMHUS § Ki1acc»
B aBTOpCKYIO MpOrpaMMy BHECEHBI CIETYIOIINE U3MEHEHUS:
1.YBe/iM4eHO 4uCIIO 4YacOB HA U3yYEHUE TEM:
- «BBenenue» 5 yacoB BMECTO 4 4acoB 3a CUET BKJIIOUEHUS MpakTHUecKux padot Nel u No2.
- Tema 3 «CoeanHeHUs: XMMHUYECKUX 3JEMEHTOB» 10 15 yacoB BMecTto 12 yacoB 3a cyer
BKJIIOUEHUS IPaKTHUeCKUX padoT Ne3 1 NeS.
- Tema Ned «3meHeHus1, npoucxoasuiye ¢ BemectsaMu» 12 yacoB Bmecto 10 yacoB 3a cuer
BKJIIOUEHUS IPAKTHUECKOH paboThl Ne4.
- Tema Ne6 «PactBopenue. PactBopel. CBOMCTBa pacTBOPOB 3JIEKTPOIUTOB» 22 yaca BMecTO 18
YacoB 3a CUYET BKIIOYEHHUS TmpakTuyeckux pabor Ne8, 9. Ilpaktuueckass paborta Ne6,7
WCKJTIOYEHBI, T.K. OTBITHI U3 3TUX PabOT MOBTOPSAIOTCA B MpaKTUUEeCKOn padote Ne§.
Takum 00pa3om, mpakTUYeCKue pabOThI, COCTABISIONINE TEMY 5 U TeMy 7, pacmpeneseHbl Mo
IpPYTMM Te€MaM Kypca B COOTBETCTBUU C M3y4aeMbIM MaTepuaaoM (HyMmeparus MpakTHYeCKHX
pabot no yuebnuky O.C. I'abpuensna 2013r. uzganus)
2.YBeJM4YeHO YKCIIO YacOB Ha M3yuyeHue BenaeHus ayg uzydeHuss MHCTpykTaxka no Th mpasun
noBe/leHNs M paboThl B KaOWHETE XMMHUHU. YMEHBIIEHO 4YMCJIO YacOB Ha M3Y4YE€HHE TeMbl |
«ATOMBI XUMHUYECKUX 3JIeMeHTOB» ¢ 10 WacoB 10 7 dacoB, T.K. MOHATHE OO0 H30TOMax
paccmatpuBaeTcsi Ha ypoke «OCHOBHBIE CBEJIEHUS O CTPOCHHMH aTOMOBY». YBeJIHYEeHO 4YHCIIO
yacoB Ha u3ydeHue TeMbl Ne3«CoequHeHnss XUMUYECKUX JIEMEHTOBY B CBSI3U C TPYJHOCTSIMU B
pelleHnr 3aJad Ha HaXOXJIEHHWE MacCOBOM JOJM BeElleCTBA. YBeJIHMYEHO 4YHCIO YacoB Ha
nzydeHue tembl Ned «/I3MeHEHHs, TPOUCXONAIME C BEIIECTBAMU», T.K. BKJIIOYEHA TeMa O
MOHSATUU CKOPOCTH XHWMHUYECKOW pEaKIWH ¥ BO3HUKAIOT 3aTPYIHEHHS TIPH pacyeTax 1o
YpaBHEHUSAM XUMHUUYECKHX pEaKklUHi. YBeJIMYEHO 4YHUCIO YacoB Ha u3ydeHUe TeMbl NoS«
PactBopenue u pactBopel. OBP», T. K.NpoBOAMUTCS TOIOBAs K.p. 32 Kypc 8 KJlacca U BO3HHUKAET
HEO0OXOIUMOCTh CUCTEMHOT'0 0000IIIEHHS BCET0 Y4eOHOTO MaTepuaia W3y4eHHOTO 3a TO/I.
3.3 aBTOpCKOI MpOorpaMMBbl UCKIFOYEHA YacTh Y4eOHOTO MaTepuasa, KOTOPBIH OTCYTCTBYET B
00s13aTeTbHOM MHHHMYME COJIEp’KaHUsI OCHOBHBIX 00pa30BaTeNbHBIX MPOTPaMM JJisi OCHOBHOM
IIKOJIbI, TAKXKE HCKIIIOUEHBl HEKOTOPbIE JAEMOHCTPALlMOHHBIE OMBITHI U Ja0opaTOpHbIE PadOTHI
M3-3a HEJOCTaTKa BPEMEHU Ha MX BBINOJHEHHUE MpHU 2 Yacax B HENENI0, TaK KaK aBTOpPCKas
mporpaMma npeaycMarpuBaet 2/3 yaca B HEJEINIO.



KonkperHsle TpeOOBaHUS K YPOBHIO IMOJATOTOBKH BBITYCKHHKOB OIpPEIENEHBI Ui KaKIOro
yYpOKa U BKJIIOYEHBI B [IOYPOYHOE ILUIAHUPOBAHUE.
B noypounom mutanupoBanuu B rpade «3yuaemble BONPOCHD» KYpPCHBOM BBIAEIICH MaTepUal,
KOTOPBII MOJUIeKUT M3yYEHHUIO, HO He BKitoyaercs B TpeOoBaHMA K YPOBHIO MOATOTOBKU

BBIITYCKHUKOB.
Temamuueckoe naianuposanue no Xxumuu, 8 Kuacc,
(2 uaca ¢ neoenro, 6ce2o 68 uacoe)
YMK O.C. I'abpuenana.
Ne | HammeHoBaHHe TeMbl Bcero N3 mux
n/m 4acoB
IIpakTuyeckune padoTsl
1. | Tema 1.BBenenue 6 Nel,Ne2. TTpuémsl obparieHus ¢ 1abopaTopHBIM 000f
HaOJII0JICHUE 32 TOPAIIEH CBEYOM.

2. | Tema 2. 7
ATOMBI XUMHUYECKHX 3JIEMEHTOB

3. | Tema 3. 5
IIpocTsle BemecTa

4, | Tema 4. 16 Neo3. AHanH3 TOYBBI U BOJBI.

CoenMHEeHNs XUMUYECKUX Ne4. ITpurotoBneHue pacTBopa caxapa ¢ 3aJJaHHOU M:
JJIEMEHTOB pPacTBOPEHHOI'O BEIIECTBA.
5. | Temas. 12 | NoS. Ilpu3HaKku XUMHUYECKUX peaKIuil.
W3MmeHeHns, npoucxoisiue ¢
BELIECTBAMH.

6. | Tema 6. 22 Ne6.CBoiicTBa KHCIIOT, OCHOBAaHHH, OKCHIOB H COJICH.
PactBopenue. PacTtBopsl. Ne7. Pemenue skcriepMMEHTAIbHBIX 3a7ad.
CaoiicTBa pacTBOPOB
3IEKTPOJIUTOB.

Hroro: 68 6

COILEPKAHUE U3YUYAEMOI'O KYPCA
8 KUIACC

Tema 1. BBenenune B xumuio (6 1)
XUMUA — HayKa O BEIIECTBAX, UX CBOMCTBAX M MPEBPAIICHUSIX.



[ToHsiTHE O XMMUYECKOM 3JIEMEHTE U (popMax ero CymecTBOBaHUS: CBOOOJHBIX aTOMax,
MIPOCTHIX U CIOKHBIX BEIIECTBA

[IpeBpamenust BemecTB. OTAMYUE XUMHUYECKUX PEAKIUA OT (U3NUECKUX SBICHUH.
Posib XuMuu B )KU3HU YEIOBEKA.

Kparkue cBenenust U3 UCTOpUU BO3HUKHOBEHUS U pa3BUTHs XuMuu. [lepuos anxumun.
[Tonsitue o ¢umocopckom kamue. Xumus B XVI B. PazBurue xummm Ha Pycu. Pomb
OTCUYECTBCHHBIX YYCHBIX B CTAHOBJICHHMH XMMHUYECKON Hayku - paboTel M. B. JlomoHocoBa, A.
M. bytneposa, 1. 1. Menneneena.

XUMHUYECKasi CHMBOJIMKA. 3HAKM XHMHYECKUX OJJIEMEHTOB U IPOUCXOXKACHUE HX
Ha3BaHmi. Xumudeckue Gopmyinbl. Mamekcel u koddduirentsl. OTHOCUTENBHBIE aTOMHAs U
MOJIEKYJIsIpHAsi MacChl. PacueT MaccoBO# 10U XUMHUYECKOTO 3JIEMEHTa 10 (hOpMYJie BEIIECTBA.

Ilepuonnueckas cucrema xuMmuueckux snemMeHToB J[. Y. MenneneeBa, ee CTpykTypa:
Mayible ¥ OOJbIIME TIEPUOMABI, TPYIIBI M MOATPYIILl (IJIaBHas u 1moOodHast). [lepuogmdeckast
CUCTEeMa KaK CIPaBOYHOE MOcoOUe IJis MOIyUYeHUsI CBEACHUIM 0 XUMUYECKUX AIEMEHTaX.

Pacuérnble 3apaun. 1. HaxoxaeHue OTHOCUTENBHOW MOJIEKYJISIPHOM MacChl BEIIECTBA
Mo ero Xumuueckod Gopmyne. 2. BpluncieHne MaccoBOil JOIM XMMHUYECKOTO 3JEMEHTa B
BEIIIECTBE IO €ro (hopmyJie.

IIpakTuyeckass padora Ne 1
[TpaBmiia TexHUKKM Oe30macHOCTH MpU paboTe B XUMHUYECKOM KaOuHere. JlaGopaTtopHoe
o0opyoBaHue 1 0OpalleHle ¢ HUM.

IIpakTnueckas padora Ne 2
HabGnronenue 3a ropsieid cCBe4oid.

IpenMeTHbIE Pe3VIbLTATHI 00VUEHHS

Yyamuiics 10JKEH ymems:

® HCIOJB30BaThb IIPU  XAPAKTEPUCTHKE BEIIECTB IOHATUA:  «aTOM», «MOJIEKYJay,
«XUMMYECKUHN DJIEMEHT», «XMUMHUYECKMH 3HAK, WIM CHMBOII», «BELIECTBO», «IIPOCTOE
BEIIECTBO», «CJIO)KHOE BEILIECTBO», «CBOMCTBA BEILIECTBY, <«XUMHYECKHE SIBJICHUS,
«hu3nUeckue SBICHUS», «KOI(D(UIMEHTBI», «UHIEKChI», «OTHOCUTEIbHAs aTOMHas
Maccay, «0OTHOCUTENbHAsi MOJIEKYJISIpHAsi Maccay, «MaccoBasi JI0JIs 2JIEMEHTay;

® 3HATh: IPEIMETHl M3YyYEHUS €CTECTBEHHOHAYYHBIX AMCLHUILUIMH, B TOM 4YHCIE XUMUHU;
XUMHYECKHE CUMBOJIbI, UX Ha3BaHUS U MPOU3HOILIEHUE;

e kjaccu(uUUpPOBaTh BELIECTBA 110 COCTABY Ha MPOCTHIE U CIIOXKHBIE;

® pa3nuyaTth: TENA U BEUIECTBA; XUMUYECKHUM 3JIEMEHT U IIPOCTOE BEUIECTBO;

e OomuChIBaTh: (POPMBI CYIECTBOBAHUS XUMHUECKUX HJIEMEHTOB (CBOOOJHBIE AaTOMBI,
IPOCThIE BEILECTBA, CII0XKHBIE BELIeCTBA); TabnnuHyto popmy [leproanueckoit cucteMsl
XHMHYECKHX DJJIEMEHTOB; IIOJOKeHHe »djeMeHTa B Tabmune J[. WM. Mengeneena,
UCTIONB3YSl TOHATHS «II€PUOM», «TPYIIay, «JIaBHAS MOATPYIIay», «1000YHas MOJ-
rpyImmay; CBOCTBa BelecTB (TBEPbIX, JKUJIKUX, ra3000pa3HbIX);

e OOBSCHATH CYIIHOCTh XUMHMUYECKHX SIBICHHH (C TOUKM 3pPEHHUS aTOMHO-MOJIEKYJIIPHOTO
yUYEHHsI) ¥ UX MPUHIMITHAIBHOE OTINYNE OT (PU3HMUECKUX SBICHUH;

® XapaKTepu3OBaTh: OCHOBHbIE  METOJbl  WU3y4YEHHUS  E€CTECTBEHHBIX  JTUCIUIUINH
(HabimroieHne, SKCIIEPUMEHT, MOJISTTUPOBAHHE); BEIIECTBO IO €r0 XUMHUYECKOH (hopmyIie
COIJIACHO IUIaHy: KadeCTBEHHBIH COCTaB, THUI BelIeCTBAa (IIPOCTOE WM CIOXKHOE),
KOJIMYECTBEHHBIH COCTaB, OTHOCHUTENbHAsI MOJEKYJsSpHas macca, COOTHOIIEHHE Macc
DJIIEMEHTOB B BELIECTBE, MACCOBBIE JIOJIM DJIEMEHTOB B BELIECTBE (I CIIOXKHBIX
BEIIECTB); POJIb XUMHH (MOJIOKUTEIBbHYI0 M OTPHUIATENbHYIO) B JKM3HU 4YEJOBEKa,
apryMeHTHPOBATh CBOE OTHOIIEHHE K ATOH Mpobdiieme;

® BBIYHUCIATH OTHOCUTENIBHYIO MOJIEKYJISIPHYIO Maccy BeLIeCTBa U MAacCOBYIO JOJIIO



XUMHUYECKOTO 3JIEMEHTA B COCITUHEHMSIX;
® [POBOJUTH HAOJIOJCHHS CBONCTB BEIIECTB U SBJICHU, IPOUCXOISALINX C BEIIECTBAMU;
e CcoOMOJaTh IpaBUJa TEXHUKU OE30MACHOCTH IpU MPOBEAECHUU HAOMIOAEHUN U
71a00paTOPHBIX OIBITOB.
MeTanpeameTHble pe3yJabTaTbl 00y4eHUs
VYuamuiicst JOJKEH ymems.
e ompenensaTh MNpoOJeMbl, T. €. YCTaHABIMBAaTh HECOOTBETCTBHE MEXIYy KEJIaeMbIM U
NEHCTBUTENBHBIM;
COCTABJIATH CIIOKHBIN TUIAH TEKCTA;
BJIAJICTh TAKUM BHUJIOM M3JIOKEHHSI TEKCTA, KaK MOBECTBOBAHMUE;
0] PyKOBOJICTBOM YUHUTENs! IPOBOAMTH HETIOCPEACTBEHHOE HAOII0ICHUE;
O]l PYKOBOJICTBOM YUHUTENsT OQOPMIISTH OTYET, BKIIOYAIOIIUI ONUCAaHUE HAOIIOICHHUS,
€ro pe3yJbTaToB, BHIBOJIOB;
® UCHOJB30BATh TAKOW BHUJ MBICICHHOTO (MICAIBHOT0) MOJCIMPOBAaHUS, KaK 3HAKOBOE
MOJIeNMpoBaHKe (Ha MpUMepe 3HAKOB XUMHUYECKUX JIEMEHTOB, XUMUYECKUX (HopMyn);
® CNOJNIB30BaTh TakKOM BHJ MaTepUAIBHOTO (IIPEAMETHOT0) MOJEIUPOBAHUSA, Kak
buznueckoe MoieTupoBaHre (Ha MpUMepe MOJICTUPOBAHUS ATOMOB M MOJIEKY);
MOJTy4aTh XUMUYECKYI0 HH(POPMAITUIO M3 Pa3IMIHBIX HCTOYHUKOB;
OTIpeNeNATh OOBEKT U acTeKT aHaJN3a U CUHTE3a;
OTIpeNeNATh KOMIIOHEHTHI OOBEKTa B COOTBETCTBUH C aCIIEKTOM aHAJIM3a U CHHTE3a;
OCYIIECTBIISITh KAYECTBEHHOE M KOJIMYECTBEHHOE OMTMCAHNE KOMIIOHEHTOB O0bEKTa;
OTIpEeeINATh OTHOIICHUS 00BEKTa C IPYTUMHU O0BEKTaMHU;
OTIPEEIATh CYIIECTBEHHbIC TPU3HAKU O0BEKTA.

Tema 2. ATOMBI XUMHYECKHX 3JIEMEHTOB (7 u)

AToMBI Kak ¢opMa CyIIECTBOBAHUS XUMHUYECKUX 3JIeMEHTOB. OCHOBHBIE CBEJICHUS O
CTPOCHMH aTOMOB. JloKka3zaTenbcTBa CIOXKHOCTH CTpoeHuss aromoB. OmbiTel Pesepdopra.
[InaneTapHast MOJIeIb CTPOEHHUS aTOMA.

CocraB aTOMHBIX Sifep: MPOTOHBI W HEUTpPoHBL. OTHOCHTENIbHAs aTOMHas Macca.
B3auMoCBA3b OHATUH «IIPOTOHY», KHEUTPOH», KOTHOCUTEIbHASI AaTOMHAsI Maccay.

N3menenne dmcia TPOTOHOB B SApe aTromMa - OOpa30oBaHUE HOBBIX XWMHUYECKHX
3JIEMEHTOB.

N3menenune dncia HEUTPOHOB B siipe aToMa - oOpa3oBaHue M30TOMOB. COBpEeMEHHOE
ONpe/IeTICHUE MOHATUS «XUMHUYECKUI 31eMeHT». M30TOmbl KaKk pa3HOBUIHOCTH aTOMOB OJHOTO
XHMHYECKOI0 3JICMEHTA.

OnexTpoHbl. CTpoeHHe 3EKTPOHHBIX 000JOYEK aTOMOB XUMUYECKUX dIIeMeHTOB Nel -
20 nmepuoamueckoit cuctemsl J[. . Menneneesa. [loHaTre o 3aBepIICHHOM M HE3aBEPIICHHOM
AIIEKTPOHHOM CJIO€ (SHEPTeTUYECKOM YPOBHE).

[Tepuonnueckas cucrema xumuyeckux snaeMmeHToB J[. M. MeHneneeBa u cTpoeHHE
aTOMOB: (PHU3WYECKUI CMBICT TIOPSIKOBOTO HOMEpa »JIIEMEHTa, HOMepa TpYMIbl, HOMepa
neproa.

N3meHeHune uncina 31eKTPOHOB Ha BHEIIHEM 3JIEKTPOHHOM YPOBHE aTOMa XMMUYECKOTO
JJIeMeHTa - O0pa3oBaHWE TOJOKUTEIBHBIX W OTPHUIATEIHHBIX WOHOB. MoOHBI, 0Opa3oBaHHbBIC
aToOMaMu METaJUIOB M HeMeTauioB. [IpuynHbl M3MEHEHUSI METAUNIMYECKUX U HEMETAITTMYECKUX
CBOICTB B IEPHOJIaX W rPyIIIax.

OOpazoBanue OuHapHbIX coenuHeHwid. [lonsTue 00 wWOHHONH cBsi3u. CXeMbI
00pa3oBaHMUst MOHHOM CBSI3HU.

B3aumopeiicTBue aTOMOB XHMMHUYECKUX JJIEMEHTOB-HEMETAJUIOB MEXIy Cco00H -
00pa3zoBaHMe IBYXaTOMHBIX MOJICKYJI MPOCTHIX BellecTB. KoBaneHTHas HEMOIsIpHAs XUMHYeCKast
CBSI3b.

DNEeKTPOHHBIE U CTPYKTYPHBIE (POPMYITBI.



B3aumopeiicTBue aTOMOB XHMHUYECKHUX JJIEMEHTOB-HEMETAJUIOB MEXIYy CO00H -

oOpazoBaHne OWHAPHBIX COCIWHEHUA HEMETAJIOB. JJIEKTPOOTPHUIATENbHOCTh. [loHATHE O
KOBAJICHTHOU IIOJIAPHOM CBSI3H.

BSaHMOHCﬁCTBHe AaTOMOB XHMMHUUYCCKHX OJIEMCHTOB-MCTAJUIOB MCKIY coboi -

o0pa3oBaHNe METAUINYECKUX KpUCTALIOB. [[oHATHE O METAIIIMYECKOM CBS3H.

I[CMOHCTpaIIP[I/I. MOI[CJ'II/I aTOMOB XHMHUYECKUX DJICMCHTOB. HCpI/IO,I[I/ILIGCKaH cucrema

XxuMHYeCcKuX 31eMeHToB J[. M. MeHnpaeneena.
IIpenMeTHLIE Pe3VILTATLI 00VYEeHUS

VYyanuiicst 10JKEH ymems:

UCIIOJIB30BaTh IIPU  XAPAKTEPUCTHKE AaTOMOB IIOHATHUA: <«IIPOTOH», «HEUTPOHY,
«QIEKTPOH», «XMUMHUYECKHU 3JIEMEHT», «MAacCOBOE YHCIIO», «HU30TOI», «JIEKTPOHHBIN
CIIOW», «IHEPreTUYECKH YPOBEHbBY, (QJIEMEHTBI-METAILIBDY, «QJIEMEHThI-HEMETAILIBIY;
P XapaKTEPUCTUKE BEIIECTB IIOHATHS <«MOHHAsS CBS3b», «UOHBI», «KOBAJICHTHAA
HEIOJSIPHASL  CBSI3b», «KOBAJEHTHAs IIOJIApHAs CBA3bY», <QJIEKTPOOTPULIATEIBLHOCTDY,
«BAJIEHTHOCTB), «METAJIIMYECKAsL CBSA3bY;

ONMCHIBATh COCTaB U CTPOEHUE aTOMOB 3JIEMEHTOB C MOPSAKOBbIMU HOMepamu 1—20 B
Ilepnonnueckoi cucreme xuMuueckux anemenTos J[. . Menneneesa;

COCTaBJIATh CXEMBI PACIPENEICHUS IEKTPOHOB 10 MIEKTPOHHBIM CIIOSIM B 3JIEKTPOHHON
000JI0YKE aTOMOB; CXeMbl O0Opa30BaHMs PA3HBIX THIIOB XUMHUYECKOW CBSI3U (MOHHOM,
KOBaJIEHTHOM, METAJUINYECKOM );

OOBSICHATH 3aKOHOMEPHOCTU U3MEHEHUS CBOMCTB XMMHUYECKHX 3JIEMEHTOB (3apsA0B siep
aTOMOB, 4YHCJAa 3JEKTPOHOB Ha BHEIIHEM OJJIEKTPOHHOM CJIO€, YHCIO 3alOIHAEMBIX
JJNEKTPOHHBIX CIJIOEB, PagUuyC aroMa, 3JIEKTPOOTPULIATEIIBHOCTh, METANIMYECKHE U
HEMETaJNIMYeCKUe CBOICTBAa) B mepuojax M rpymnmnax (riaBHelx nonarpymmnax) [lepuo-
JIMYECKON cUCTEeMbl XUMUYECKuX 3yieMeHTOB Jl. . MenaeneeBa ¢ TOUKM 3pEeHHS] TEOPUH
CTPOECHHS aTOMa;

CpPaBHUBATh CBOMCTBA aTOMOB XMMHUYECKHUX JJIEMEHTOB, HAXOAIIUXCSA B OJHOM IIEPUOJIE
WM TiaBHOM noarpymme [lepmoandeckoil cucremsl XuMu4yeckux anemeHToB J[. M.
Menneneesa (3aps1oB S€p aTOMOB, YHCJIA JJIEKTPOHOB HA BHELIHEM JIEKTPOHHOM CIIOE,
YUCJIO 3aIllOJHSAEMBIX JJIEKTPOHHBIX CIIOEB, PaJlyC aroma, 3JIEKTPOOTPULATEIbHOCTD,
METaJUINYEeCKHE U HEMETAJUINYECKHE CBOMCTRA);

JIaBaTh XapaKTEPUCTUKY XMMHUYECKHX JJIEMEHTOB IO MX IOJO0XKEeHMIO B [lepnoanueckoit
cucteme xumuueckux snemeHToB J[. M. MenneneeBa (XMMHUYeCKUM 3HAK, MOPSAKOBBIN
HOMED, IIEpUOJ, IPYIIIA, IOATPYIIIA, OTHOCUTENIbHAS aTOMHAs Macca, CTPOEHUE aToMa —
3apsAn fAApa, YHUCIO TPOTOHOB M HEUTPOHOB B dAJ]pe, o0OIIee YHMCIO 3JIEKTPOHOB,
pacripeielieHUe IEKTPOHOB I10 3JIEKTPOHHBIM CIIOSIM);

OTIpEeAEATh TUIl XUMUYECKON CBA3H 10 (opMyJie BEIIECTBA;

MIPUBOAUTH IIPUMEPHI BEUIECTB C Pa3HBIMHU THUIIaMU XMMHUYECKOM CBS3H;

XapaKkTepru30BaTh MEXaHU3Mbl 00pa30BaHMs KOBAJEHTHOW CB3M (OOMEHHBIH), MOHHOM
CBSI3U, METAJUINYECKOU CBS3U;

YCTaHaBIMBATh MPUYNHHO-CJIEICTBEHHBIE CBSI3U: COCTAB BEIIECTBA — THUI XMMHYECKOM
CBA3U;

COCTaBJIATH (POPMYIIbI OMHAPHBIX COSIMHEHHUN IO BAJIGHTHOCTH;

HaXOJIUTh BaJICHTHOCTb 3JIEMEHTOB 110 (popMyJie OMHAPHOTO COETUHEHHUS.

MertanpeameTHble pe3yJibTaTbl 00y4eHHs

VYyamuiicst JOJKEH ymems.

bopMyITHUpOBaTh THIOTE3Y MO PEUICHHUIO MPOOIIeM;
COCTaBIISITh IJIaH BBHITIOTHEHHS y4eOHOW 3aJauyu, pelieHus MpoOieM TBOPYECKOTO M



MIOMCKOBOI'O XapaKTepa, BBHIIIOJHEHHS IPOEKTa COBMECTHO C YUUTENIEM;

®  COCTaBJIATh TE3UCHI TEKCTA;

e BJAJCTh TAKUM BHJIOM U3JI0KCHUS TEKCTA, KAK ONKMCAHUE;

® CIIOJIB30BAaTh TAaKOW BHUJ MBICIEHHOIO (M€albHOI0) MOJEIUPOBAaHUSA, KaK 3HAKOBOE
MOJIeNMpoBaHKe (Ha MpUMEpe COCTABICHUS CXEM 00pa30BaHUs XUMUYECKOH CBS3H);

® CNOJNB30BaTh TaKOM BHJI MaTepUANBHOrO (MPEAMETHOTO) MOJEIMPOBAHUSA, Kak
aHaJIOrOBOE MOJEIUPOBAHUE;

® 1CNOJNB30BaTh TakKOM BMJ MaTepUAIBHOIO (IIPEAMETHOI0) MOJEIUMPOBAaHUA, Kak
¢du3nueckoe MoienupoBaHue (Ha MPUMEPE MOJIENIEH CTPOCHHUS aTOMOB);

e OmnpenensITh 0ObEKThl CPABHEHUS U aCIEeKT CpaBHEHUSI OOBEKTOB;

®  BBINOJHATH HEMOJIHOE OJHOJMHENHOE CPABHEHUE;

®  BBINOJHATH HENOJIHOE KOMIUIEKCHOE CPAaBHEHHUE;

®  BBINOJHATH [I0JIHOE OJHOJIMHEHHOE CPABHEHUE.

Tema 3. IIpocthie BemecTBa (Su)

[lonoxeHHe MeETalNIOB M HEMETAJIOB B IEPUOJUYECKON CUCTEME XHMMHMUYECKHUX
anemeHToB /[. 1. MenaeneeBa. BaxkHeinme mpocThie BEMIECTBA - METAILIBL: KEJIE30, ATFOMUHUM,
KaJbLM{, MarHUi, HaTpUi, Kanuit. O61mue Gpu3nuecKkue cBoiicTBa METAIOB.

Baxkneiiiue mnpocThie BEIIECTBAa - HEMETAJlIbl, OOpa30BaHHbIE aTOMAMM KHUCIOPOJa,
BOJIOpOJIa, a30Ta, cephl, Gocdopa, yriepoaa. CiocOOHOCTb aTOMOB XUMHUECKUX 3JIEMEHTOB K
00pa30BaHUIO HECKOJIbKUX MPOCTHIX BEIIECTB - AJUIOTPONHSA. AJUIOTPOIHBIE MOIH(PHUKAINN
Kucinoposaa, ¢ochopa u onoBa. MeTaluIMUECKHE U HEMETAIIMUECKUE CBOMCTBA MPOCTHIX
BenlecTB. OTHOCUTEIBHOCTD J€JIEHUS IPOCTHIX BEIIECTB HA METAJUIbI U HEMETALIIBI.

Ilocrosinnas Asorazapo. KomnuectBo Bemectsa. Monb. Momnsipaass macca. MonsipHblit
00BbeM razo00pa3HbIX BemiecTB. KpaTHble eIWHUIBI KOJIMYECTBAa BEUIECTBA — MHIIMMOJb H
KMJIOMOJIb, MWJUIMMOJISIPHAs] W KWIOMOJSpPHAas MacChl BEIIECTBA, MWUIMMOJISIPHBIA U
KUJIOMOJISIPHBIN 00beMbI ra3000pa3HbIX BEIIECTB.

Pacyersl ¢ Mcronb30BaHMEM MOHATUN «KOJIMYECTBO BEIIECTBA», «MOJISIpDHAs Maccay,
«MOJISIPHBIN 00bEM ra30B», «IIOCTOSIHHASI ABOTaipo».

Pacyernbie 3agauyn. 1. BpluucieHne MOJSPHOM Macchl BELIECTB 0 XUMHUYECKUM
dopmynaMm. 2. PacueTsl ¢ HCHOJB30BaHHWEM MOHSATHI «KOJMYECTBO BEIIECTBA», «MOJSpHAs
Maccay, «<MOJIAPHBIN 00beM ra3oBy, «IIOCTOSIHHAsE ABOTaJIpo».

JAeMoHcTpanuu. HekoTopble METaJIIbl U HEMETAJUIBI KOJUYECTBOM BEIIECTBA 1 MOJIb.
Mozens MOIsIpHOTO 00beMa ra3000pa3HbIX BEIECTB.

IIpenmeTHble pe3yJIbTaThl 00YUeHH s
Yyamuiics 10JKEH ymems.
® CMOJIb30BaTh NpPHU XAPAKTEPUCTHUKE BELIECTB IMOHATHS: «METAJIIBbD, «IIACTUYHOCTHY,
«TETJIONPOBOJHOCTEY»,  «AJEKTPONPOBOAHOCTH»,  «HEMETAJIbD»,  «aJUIOTPOIUS,
«@JJIOTPOITHBIE BUJOM3MEHEHHUS, HITH MOAU(DUKALIIN;
® ONUCBHIBATh  IMOJIOXKEHHWE  DJIEMEHTOB-META/NIOB M JJIEMEHTOB-HEMETAJUIOB B
[Tepuoanueckoil cucreme xumuyeckux snmemeHToB . M. Menneneena;
e Kjaccu(UUIUpPOBaTh MPOCTHIE BEIIECTBA HA METAJUIBI M HEMETAJIIbI, YJIEMEHTHI,
® OIpeleNsITh NPHUHAUIEKHOCTb HEOPTaHWYECKMX BEIIECTB K OJHOMY M3 H3Y4YEHHBIX
KJIACCOB — METaJlIbl U HEMETAILIIBL;
®  JI0OKa3bIBaTh OTHOCUTEIHHOCTD JIEJIEHUS IPOCTHIX BEILIECTB HA METAJUIBI U HEMETALJIBI,
e XapakTepu3oBaTh 0oO1IHMe PU3NUECKHUE CBONCTBA METAIIIIOB;
® YCTaHABJIMBATH IPUYUHHO-CIIEACTBEHHBIE CBS3U MEXAY CTPOEHUEM aTOMa U XUMUYECKON
CBS3bI0 B IIPOCTBIX BEILIECTBAX — METAJIaX U HEMETAlIaXx;
e 00BSICHATH MHOTOOOpa3ue MPOCTHIX BELIECTB TAKUM (PaKTOPOM, KaK aJlJIOTPOIIHS;
® ONUCHIBaTh CBOMCTBA BEIIECTB (Ha MpUMEpPax MPOCTHIX BEIIECTB — METAIOB HU




HEMETAJIOB);

e coOmoJaTh TMpaBWiIa TEXHUKH OE30MACHOCTH TpU MPOBEIECHUU HAOMIOJECHUN U
71a00paTOPHBIX OIBITOB;

® CNOJIb30BAaTh IMPU PEIICHUU PACUETHBIX 3a7ad IOHSATHS: «KOJUYECTBO BEILIECTBAY,
«MOJIbY, «IIOCTOSIHHAsg ABOTajpo», «MOJIIpHAs Maccay, «MOJSPHBIH OO0OBEM Ta30By,
«HOPMAJILHBIC YCIIOBUSY;

® [POBOJUTH PACUEThI C UCIIOJIB30BAHUEM MOHSITUN: «KOJUYECTBO BEIIECTBA», «MOJISIpHAs
Maccay, «MOJISIPHBIM 00beM I'a30B», «IIOCTOSHHAsA ABOTaIPO».

MeTanpeamMeTHble pe3yJabTaTbl 00y4eHUs

VYyanuiicst 10JKEH ymems:
®  COCTaBJISITh KOHCHEKT TEKCTa;
®  CaMOCTOATENILHO UCIO0JIb30BATh HEMOCPEICTBEHHOE HAOIIOCHUE;
® CaMOCTOSTENbHO O(QOPMIISATH OTYET, BKIIOYAIONIMKA ONKCAaHUE HAOIIOJCHUS, €ro
pe3yabTaTOB, BHIBOJIOB;
®  BBINOJHATH IMOJTHOE KOMIUIEKCHOE CPAaBHEHHUC;
BBITIOJIHATH CPABHEHUE TI0 aHAJIOTUH

Tema 4. CoexnmHeHHs XHMHYECKHUX dJ1eMeHToB (16 u)

Crenenn okucnenus. OnpeneneHUe CTENEHU OKHCICHHS 3JIEMEHTOB MO XUMHUYECKOM
dopmyne coenunenusi. CocraBienue ¢(opMysl OWHAPHBIX COEAMHEHUH, OO crmocold ux
Ha3bIBaHUs. BUHApHBIE COCNMHEHMS: OKCHIBI, XJOpuiabl, cyabduasl u np. CocraBieHHe HX
dopmyn. IlpencraButenu OKCHIOB: BOJA, YIIEKUCIBIA Ta3 M HEramieHas W3BECTb.
[IpeacraBuTenu JeTy4ux BOAOPOJAHBIX COCTMHEHUI: XJIOPOBOJIOPO]I U aMMHUAK.

OcHoBaHMsI, UX COCTaB W Ha3BaHHs. PacTBopuMocTh OcHOBaHHi B Boje. TaOmwuia
pacTBOPUMOCTH TMAPOKCUAOB U cojiel B Boe. IIpencraBurenn mienodeit: THIpOKCUIBI HATPHS,
Kanmug U Kanbuud. [loHsiTHe O KauecTBeHHBIX peakiusax. MuHaumkatopel. M3mMeHeHue okpacku
WHJMKATOPOB B IIIEJIOYHON Cpeae.

Kucnotsl, ux cocraB u HazBanus. Knaccudukamus kuciot. [IpencraButenu KHCIOT:
cepHasi, CosiHas U a30THas. MI3MeHeHne OKpacKu MHIMKATOPOB B KUCIIOTHOM cpeie.

Conm kak TpoU3BOAHBIE KUCIOT U OCHOBaHMM. X cocTaB u Ha3BaHus. PacTBOpuMOCTh
coseit B Bojie. [IpeacraBurenu comeil: Xa0pua HaTpus, KapooHaT U (pocdaT KanbIusl.

AMop(HBIE 1 KpUCTATITUYECKIE BEIIECTBA.

MexXMONEKYIApHbIE B3aWUMOJEHCTBHSI. THIBI KPUCTAUTMYECKUX PEIICTOK: HOHHAs,
aTOMHAasi, MOJEKYJIspHasT W METaJIMYecKas. 3aBUCUMOCTb CBOWCTB BEIIECTB OT THUIIOB
KPUCTAJUTMYECKUX PEIIETOK.

BemiectBa MOJIEKYISIPHOTO U HEMOJIEKYJISIPHOTO CTPOEHUS. 3aKOH MTOCTOSIHCTBA COCTaBa
JUISL BEIIECTB MOJIEKYJIIPHOTO CTPOCHHSI.

UucTtele BemiecTBa W cMecH. lIpuMepsl KMIKHUX, TBEPABIX U Ta3000pa3HBIX CMeceH.
CBolicTBa YKACTBIX BemiecTB M cMmecer. Mx cocras. MaccoBass U oObeMHas IOJIM KOMIIOHEHTA
cMecu. PacueTsl, CBsI3aHHbBIE C UCTIOJIb30BAHUEM MOHSATHUS JOJIS.

Pacuérnple 3agaun. 1. Pacuer maccoBoii U1 00OBEMHOW HOJEH KOMIIOHEHTOB CMECH
BelleCcTB. 2. BpluncieHue MaccoBOM J0JiM BEUIECTBA B PacTBOpPE MO HU3BECTHOM Macce
PacTBOPEHHOTO BEUIECTBA M Macce pacTBoputTens. 3. BbluuciieHHe Macchl pacTBOPSEMOIO
BEIIIECTBA U PACTBOPUTENS, HEOOXOIUMBIX JIJIsl IPUTOTOBIICHUS OMPEIeIEHHON MacChl pacTBOpa
C U3BECTHOM MAacCOBOM JI0JIEN pACTBOPEHHOIO BELIECTBA.

demoncTpauuu. OOpasnbl OKCHUIIOB, KHCIOT, OCHOBaHHMH U coyieil. Mogenu
KPUCTANIMYECKUX PEIIeTOK XJopuaa Hartpus, anmasza, okcuga yriepoaa (IV). CmocoOsl
paszeneHus: cMecei, JUCTUIUIALINS BOJIBI.

JlaGopaTopHblie onbIThl. 1. 3HAKOMCTBO € O0OpasliaMU BELIECTB pa3sHBIX KIJIACCOB. 2.
Paznenenmne cmecei.



IIpakTnyeckass padora Ne 3.AHanu3 NOYBBI U BOABI.
IIpakTnueckas padora Ne 4.]IpurorosieHue pacTBopa caxapa ¢ 3aJaHHOW MaccoBOI

,I[OJ'IGﬁ pPacTBOPEHHOI'0 BECIICCTBA.
IIpeaMeTHBIE PE3YaLTATHI 00YUEHHS

VYuamuiicst JOJKEH ymems.

UCIIOJIB30BaTh IIPU  XapaKTEPUCTHKE BELIECTB IIOHATHUA: «CTEHEHb OKHUCIICHUA»,
«BAJIGHTHOCTBY», «OKCHU[BD», «OCHOBAHMS», «IIEJIOUM», «KAUECTBEHHAs peaKLus»,
«UHAMKATOP», «KHUCIOTBI», «KHUCIOPOACOIEpIKALINE KUCIOTh, «OECKUCIOPOAHbIE
KHUCIIOTBD», «KUCJIOTHAsi CpEla», «IEJNOYHasl Cpelay», «HEHTpajbHas cpelnay, <«IIKaia
pH», «comm», «amMoOp(HBIE BEIIECTBA», «KPUCTAIMYECKHE BELIECTBA», «KpHUCTaI-
JMYECKas PELIETKA», «MOHHAs KpUCTANIMYECKasl PEIIETKa», «aTOMHasi KpUCTaNInYecKas
peleTkay, «MOJIEKYJISIDHAsE ~ KPUCTAJUIMYECKAs  PEIIETKay, «MEeTaJuInYeCKas
KPUCTAJIIIMYECKAsI PEIIETKA, KCMECH;

KJaccu(UIUpOBaTh CJIOKHBIE HEOPraHMYeCKUe BELIeCTBA IO COCTaBYy Ha OKCHUJBbI,
OCHOBaHUs, KMCIOTHI U COJIM; OCHOBAHHUS, KMCIOTHI U COJIM 11O PAaCTBOPUMOCTH B BOJC;
KHCJIOTBI 110 OCHOBHOCTH U COACPKAHUIO KUCIIOPOAA;

ONpPEACIATh NPUHAMIEKHOCTh HEOPraHMYECKHX BEIIECTB K OJHOMY M3 H3YyYEHHBIX
KJIaCCOB (OKCH/IBI, JIETyYl€ BOJOPOJHBIE COEAMHEHUS, OCHOBAHMS, KUCIOTHI, COJIM) IO
opmyure;

OIKCBHIBATh CBOWCTBA OTAEIbHBIX IpeJICTaBUTENEH OKCHJIOB (Ha IpuMepe BOJBI,
YIJIEKUCIIOrO Tra3a, HEramleHoOM W3BeCTH), JIETyYUX BOJOPOJHBIX COEJUHEHUH (Ha
npUMepe XJIOPOBOAOPOJa U aMMHaKa), OCHOBaHUU (Ha MpUMEpe I'MAPOKCHJIOB HATpHS,
KaJIMsl U KalbLius), KUCIOT (Ha MpUMEpe CEPHOM KUCIIOThI) U CoJiel (Ha mpuMepe XJiopuia
HaTpHs, KapOoHaTa Kanblus, pochaTta KaIbIHs);

OIPEACIIATh BaJICHTHOCTb U CTENIEHb OKMCIIEHUS 3JIEMEHTOB B BEILIECTBAX;

COCTaBJIATH (OPMYJIBI OKCHJIOB, OCHOBAaHHWM, KHUCIOT M COJiell 1O BAJIEHTHOCTSM H
CTETIEHSM OKHCIIEHHUS JJIEMEHTOB, a TakKXe 3apsjiaM HMOHOB, YKa3aHHBIM B TaOnuie
PacTBOPUMOCTH KHCJIOT, OCHOBaHUH U COJIEH;

COCTaBJIATh HA3BaHMsI OKCHJIOB, OCHOBAHUI, KUCJIOT U COJIEH; CPABHUBATh BAJIEHTHOCTH U
CTENEHb OKUCIIEHMSI; OKCH/IbI, OCHOBAHUS, KUCJIOTHI U COJIU 110 COCTaBY;

MCIIOJIb30BaTh TaOJIUIy PACTBOPUMOCTH JIJISl ONIPEIETICHUS pACTBOPUMOCTH BEILIECTB;
yCTAaHAaBJIMBAaTh T€HETHYECKYIO CBSI3b MEXIY OKCHJIOM M THAPO-KCHUIOM M HAoOOpOT;
IIPUYMUHHO-CJIEICTBEHHBIE CBSI3U MEX]y CTPOCHHEM aTOMAa, XUMHUYECKOMN CBSA3bI0 U THUIIOM
KPUCTAJUIMYECKOM PEIETKH XUMUYECKUX COCTMHEHUM;

XapaKTepU30BaTh aTOMHBIE, MOJIEKYJISIPHBIE, HOHHBIE METAIUIMYECKHE KPUCTAJUINUECKNE
PELIETKH; CPey pacTBOPA C MOMOILBIO Kajsl pH;

MPUBOJIUTH MPUMEPHI BEIIECTB C Pa3HBIMU THIAMH KPUCTAJNIMYECKOUN PEIIETKH;
MPOBOAMTH HAONIONEHUS 3a CBOWCTBAMHU BEUIECTB M SIBJICHHUSIMH, MPOUCXOIALIIMMH C
BEIIECTBAMU;

co0ur0/1aTh MpaBHiia TEXHUKH O€30MaCHOCTH MPU MPOBEIEHUH HAOIIIOICHHUI U OIBITOB;
UCCIIE0BATh CPEly pacTBOpA C MOMOUIbIO MHANKATOPOB; SKCIEPUMEHTAIBHO Pa3InyaTh
KHUCJIOTHI U LIIEJI0YH, TIOJIB3YSICh MHAUKATOPaMH;

MCIIOJIb30BaTh IIPU PELIEHMM pPAcUETHBIX 3a/ad IMOHATUS «MaccoBasl IOl DJIEMEHTa B
BEIIECTBE», «MaccoBas JIOJIA PACTBOPEHHOTO  BEIIECTBA», «OOBEMHAs  JOJ
ra3000pa3HOro BELIECTBAY;

IIPOBOAMTH pAacyeTbl C MCIOJIb30BAHUEM IIOHATHH «MaccoBas JOJIsI DJEMEHTa B
BEIIECTBE», «MaccoBas JIOJIAI PACTBOPEHHOTO  BEIIECTBA», «OOBEMHAs  JOJ
razoo0pa3HoOro BEUIECTBaY.



MeTtanpeameTHble pe3yJbTaThl 00y4eHHs

VYuamuiicst JOJKEH ymems.

® COCTaBJIATH HAa OCHOBE TEKCTa TaOJIUIIbI, B TOM uncie ¢ npuMmenenueM cpencts UKT;

® [10Jl pyKOBOJICTBOM YUHUTEIIsl IPOBOJUTH OIMIOCPEAOBAaHHOE HAOII01eHNE

® [0J PYKOBOJICTBOM YYUTEJS OQOPMIISITH OTUET, BKIFOUYAIOIINI OMMCAHNE IKCIIEPUMEHTA,
€ro pe3yJbTaToB, BHIBOJIOB;

® OCYIIECTBIATh MHAYKTUBHOE 00001IeHHE (0T €IMHUYHOIO JIOCTOBEPHOTO K OOIIeMY
BEPOATHOCTHOMY), T. €. ONPEIENATh OOILINE CYIIEeCTBEHHBbIE MPHU3HAKU JABYX U Oosee
00BEKTOB M PUKCUPOBATH UX B (hOpME MOHATHS WU CYXKICHUS,

® OCYIIECTBIISATH JAEAYKTUBHOE 00001IeHne (MoABeIeHNE eIUMHUYHOIO JOCTOBEPHOTO IMOJ]
o01iee JOCTOBEPHOE), T. €. aKTyaJu3UPOBATh MOHIATHUE WU CYXKJIEHUE, U OTOXKICCTBIIATh
C HUM COOTBETCTBYIOIINE CYIIECTBEHHbBIC TPU3HAKHU OJTHOTO WM O0jiee 00BEKTOB;

® OmIpeleNsTh acleKT KiacCu(pUKalnu;

®  OCYIIECTBIISTH KJIaCCU(UKAIIHIO;

® 3HATh U MCIOJIE30BATh PA3IMYHBIC (DOPMBI MPEACTABICHUS KIaCCHU(PUKAIIH.

Tema 5. W3MeHeHMsi, MPoUCXOAsiIUE ¢ BemecTBamu (12u)

[ToHsTHE SBJICHWII KaKk W3MEHEHUW, NPOUCXOIAIIMX C BEIIECTBAMH. SIBIICHMS,
CBS3aHHBIE C W3MEHEHHEM KPHUCTAJUIMYECKOTO CTPOCHHs BEUIECTBA IIPU IIOCTOSHHOM €0
cocrase, (husnueckue siBieHus. Pu3nyecKue SBJICHUS B XUMHUM: IUCTUUIALUS, KPUCTAIIIN3ALM,
BBIITapUBAHUE U BO3TOHKA BELLECTB, HIEHTPU(PYTUPOBAHUE.

SIBneHus, CBSA3aHHBIE C WM3MEHEHHMEM COCTAaBa BEIIECTBA, - XMUMHUYECKUE PEAKIMH.
[lpu3Haku w© yciaoBUsA NpOTeKaHMs XUMHMYeckuX peakuuid. [lonsarue o0 »53K30- W
SHIOTEPMUYECKHX peakuusax. Peakunym ropeHuss Kak 4YacTHBIM ciydaid 3K30TEpMUYECKHX
peaxkuuii, IPOTEKAIOIINX C BBIICICHUEM CBETA.

3aKOH COXpaHEHMsI Macchl BEUIECTB. XMMUYECKUE YpAaBHEHMs. 3HAUEHUE MHJIEKCOB U
k03 PuunentoB. CocTaBieHUe YpaBHEHUH XUMUYECKUX PEaKIHi.

Pacuersl mo xumnueckuMm ypaBHeHUsAM. PelleHne 3amad Ha HaxOKJIECHHE KOJINYECTBA
BEIIIECTBA, MACChl WM 00beMa MPOJIYKTa PeaKkIMK 10 KOJMYECTBY BEIIECTBA, Macce Win 00beMy
HCXOJIHOTO BellecTBa. PacyeTsl ¢ MCIIOIb30BaHUEM MTOHATHS «0JIsD», KOIla UCXOTHOE BEIECTBO
JJaHO B BHJIE pacTBOpa € 3aJaHHOW MacCOBOM [0JIEW PACTBOPEHHOI'O BELIECTBA MIIU COIAEPIKUT
ONPEAEIICHHYIO JTOJIIO TPUMECEH.

Peakuuu pasznoxenus. [loHsaTe o ckopocTH XMMHMUYECKHMX peakuuid. Kartammsaropsl.
DepMEHTHI.

Peakiun coenunenus. Katanutuueckue u HeKaTaMTHUECKue peakiuu. OOpaTuMble U
HeoOpaTUMBbIE peaklUu.

Peakuum 3amemieHnsa. OJIEKTPOXMMUYECKUH DPsi  HANPsDKEHWM METAUIOB,  €ro
WCIIOJIB30BAHUE U1 ITPOTHO3UPOBAHUS BO3MOKHOCTH NMPOTEKAHUS PEAKIUN MEXIy MeTallllaMu
Y paCTBOPAMM KHCJIOT. PeakiiMy BBITECHEHUS OJJHUX METAJIOB U3 PACTBOPOB UX COJIEH APYTUMHU
MeETaJUIAMH.

Peakiiun o6mena. Peakiuu HeliTpanuzanuu. YCIOBUS MPOTEKaHUS peakluil oOMeHa B
pacTBOpax 0 KOHIIA.

Tunsl XUMUYECKHX peakuui (10 MPU3HAKY «YMCIO M COCTAaB MCXOJHBIX BELIECTB U
IIPOAYKTOB PEaKIMM») Ha MPUMEPE CBOWCTB BOJbI. Peakuns pas3iiokeHHs - 3JIEKTPOJIHU3 BOJBI.
Peaknuun coennHeHMs - B3aMMOJEHCTBHE BOJbI C OKCHIAMHM METAJJIOB M HeMeTauioB. [lonsaTue
«TUOpOKCUAbD). Peakuuu 3aMelieHus - B3aMMOJEHCTBHE BOABI C  IIECJIOYHBIMH U
HIeJIOYHO3EMENbHBIMU  MeTa/laMu. Peakuuu oOMeHa (Ha mpumepe Tuaponusza cyiabhunaa
IIOMUHUS U KapOuIa KaJbIus).

Pacuérnble 3agayu. 1. BeluucieHue no XMMHMYECKHMM YpaBHEHUSIM MAacChbl WU
KOJIMYECTBA BEILECTBA 110 U3BECTHOM Macce WIM KOJIMYECTBY BEIIECTBA OJHOTO U3 BCTYNAOIINUX
B PEaKIMIO BEIECTB WM MPOAYKTOB peakiuu. 2. Beluncienue mMacchl (KOJUYECTBA BEIECTBA,



o0bemMa) MPOIyKTa pEeakKIMH, €CIM HW3BECTHa Macca KCXOJHOTO BEIIECTBA, COJCPIKAIIETO
OTIpENICTICHHYIO JOJI0 TNpumMecei. 3. Brrumcienne macchl (KOJMYECTBA BEIIECTBA, 00beMa)
MPOYKTa PEaKIUH, €CITM U3BECTHA Macca pacTBOPA M MacCcOBast JIOJIsl PACTBOPEHHOT'O BEIIECTBA.
IlpeaMeTHBIE Pe3YJIbTAThI O0VYCHHS |

VYyanuiicst 10JKEH ymems:

e KIacCU(UIUPOBATh XUMHUYECKHE PEAKIUU IO YUCITY U COCTAaBY MCXOIHBIX BEIIECTB H
MPOJIYKTOB PEAKIMU; TEIIOBOMY 3(¢eKTy; HaNpaBlICHUIO TMPOTCKAHUS PEaKIIUU;
YYaCTHIO KaTalnu3aTopa;

® WCIOJIb30BaTh TAaOJHMIy PAacTBOPUMOCTH I ONPENEICHUS BO3MOXKHOCTH IPOTCKAHUS
peaknuii 0OMeHa; JIEKTPOXUMHUYECKUN Pl HANpPsHKCHUH (aKTHBHOCTH) METAJUIOB ISt
ONpe/ieJICHUsI BO3MOXKHOCTH TMPOTEKAHHUS PEaKIuid MEeXAy MeTallaMd M BOJHBIMHU
pacTBOpaMH KUCJIOT U COJICH;

e HaOJIOAATh M OINHUCHIBATH MPU3HAKU U YCJIOBHS TEUEHUS XMUMHUYECKUX PEaKIHi, JelaTh
BBIBOJIbI HA OCHOBaHUU aHAIM3a HAOIIOACHHH 32 SKCIIEPUMEHTOM;

® [POBOJUTH PACUETHI M0 XMMUUYECKUM YPABHEHHSIM Ha HaXO0XKJIEHHUE KOJIHMUYECTBA, MACChl
win obdbeMa NPOAYKTa pPEaKlMu MO KOJIMYECTBY, Macce WIM O0beMy HCXOIHOTO
BEIISCTBA; C MCIIOJH30BAHUEM ITOHITUS «HOJIS», KOIJa UCXOJHOE BEIICCTBO JJAHO B BUJE
pacTBOpa ¢ 3aJaHHOM MAacCOBOM JIOJCH pPACTBOPEHHOTO BEIIECTBA WM COJCPIKHUT
ONPEAEIIEHHYIO JIOJIO TPUMECEH.

MertanpeameTrHblie pe3yJibTAaThl 00yYeHH s

VYyamuiics 10KeH ymems:

® COCTaBJIATh HA OCHOBE TEKCTA CXEMBI, B TOM 4uCIIe ¢ puMeHeHueM cpencts MKT;

®  CaMOCTOATENILHO OQOPMIIATH OTYET, BKIIOYAIONIMNA ONUCAHHE OKCIEPUMEHTa, €ro
pe3yJIbTaToB, BHIBOJIOB;

® CNOJIB30BaTh TAaKOW BHJ MBICICHHOTO (MI€albHOI0) MOJEIMPOBAHUSA, KaK 3HAKOBOE
MOJIEIMPOBaHME (Ha IpUMepe YpaBHEHUIH XUMUYECKUX PeaKIuif);

e pasnuyath 00BEM U COAepKaHHUE MTOHITHIA;

® pasnuy4aTh POJOBOE U BUAOBOE IOHATUS;

® OCYILIECTBJIATH POJJOBUI0BOE ONIPEIEICHUE TOHATHIH.

Jemoncrpauuu. Ilpumepsl Qu3nueckux sSBJIEHUH; a) IuUlaBlIeHHe mapaduHa; O)
mubdy3us NTyMKCTHIX BEIIECTB C TOPSIIEH JIAMIOYKM HakaluBaHus. [IpuMmepbl XUMHUYECKHX
SBJICHU: a) TOPEHUEe MarHus; 0) B3aMMOJEHCTBHE COJISIHOM KUCIOTHI ¢ MPaMOPOM HJIM MEJIOM;
B) nosryuenue ruzpokcuna Meau (Il); r) pactBopeHue noiay4eHHOro ruAPOKCUAA B KUCIOTaX; J1)
B3anmojeiicteue okcuaa meau (II) ¢ cepHoOl KHUCIOTON MpU HAarpeBaHWU; €) pa3jIoKEHUE
NepMaHraHaTa Kajus; ) B3auMOJIeliCTBUE pa30aBICHHBIX KUCIOT C METaJlJIaMHU.

JlabopaTopubie onbiThl. 3. CpaBHEHHE CKOpPOCTH MCIApPEHUs BOABI U CHHUpPTA IO
MCUE3HOBEHHMIO MX Kamenb Ha (QuibTpoBaibHON Oymare. 4. OkucieHue Meau B IJIaMEHU
CIIUPTOBKHA WM ropenkd. 5. [lomyTHeHHE M3BECTKOBOM BOJABI OT BBIABIXAEMOTO YTIIEKHCIIOIO
ra3a. 6. [loinydeHue yriekucioro ra3a B3auMOAECHCTBUEM COJbl U KUCIIOTHL. 7. 3aMeLICHUE MeIU
B pactBope xsopunaa meau (1) xenezom.

IIpakTnyeckas padora Ne S.IIpu3Haky XMMHUUECKHUX PEAKIIMM.

IIpeaMeTHBIE PE3YJIbTATHI 00YUEHHUS :

Yyamuiics A10JKEH ymems.:
e oOpamarbcs ¢ JgabOpaTOPHBIM OOOPYIOBAHMEM M HarpeBaTelIbHBIMH TPUOOpaMU B
COOTBETCTBUU C MPaBUJIAMU TEXHUKH 0€30MaCHOCTH;
® BBINOJHATH MpoCTeiIIMe mpHeMbl padoThl ¢  J1TAOOPAaTOPHBIM  O0OPYIOBAaHUEM:
71a00paTOPHBIM HITATUBOM; CIUPTOBKOM;



e HaOIIOAATh 32 CBOMCTBAMU BEIECTB U SIBJICHUSIMH, TPOUCXOISIINMHE C BEIICCTBAMU;

® ONUCHIBATh XUMMUYECKUM H3KCIEPUMEHT C IOMOILBIO €CTECTBEHHOro (PYCCKOro WU
POZIHOTIO0) A3bIKA U SI3bIKA XUMUHU;

¢ JCJIaTb BBIBOJHBI IO PE3yJibTaTaM MMPOBCACHHOTO SKCIICPUMCHTA,

® TOTOBUTbH PAaCTBOPHI C ONPEICICHHOW MacCOBOM J0JIEH PACTBOPEHHOIO BEILIECTBA;

® [IPUTOTOBUTH PACTBOP M PACCUUTATh MAacCOBYIO JOJI0 PACTBOPEHHOI'O B HEM BEIIECTBA.

MeTanpeameTHble pe3yJabTaTbl 00y4eHUs

VYyamuiicst 10JKEH ymems:
CaMOCTOSATENIHO UCIOJIb30BaTh OMIOCPEOBAaHHOE HAOII0ICHHE.

Tema 6. Teopusi 3JIEKTPOJUTHYECKON JUCCOUMANMM M CBOMCTBAa KJIACCOB
HEOPraHM4YecKuX coeTuHeHmit (22 u)

[TonsitTe 00 SIEKTPOIUTUYECKON TUCCOLMALMU. DJNEKTPOIUTHI U HEIIEKTPOIUTHL
MexaHu3M AUCCOLMAIMK JJIEKTPOJIUTOB C PA3JIUYHBIM THUIIOM XHUMUYECKOW cBsizu. CTeneHb
ANEKTPONUTHYECKON qucconnanuu. CUIbHbBIE U c1a0ble SJeKTPOIUTHI.

OCHOBHBIE TIOJIOKEHUST TEOPUH HIIEKTPOIUTHUECKON nucconranuu. IoHHbIe ypaBHEHUS
peakiuii. YCIOBUS MPOTEKaHHUS peakiuu oOMeHa MEXAY 3JEKTPOJIUTaMH J0 KOHIA B CBETE
WOHHBIX IIPEICTABJICHUI.

Krnaccudukanus noHOB U UX CBOMCTBA.

Kucnotsl, ux xnaccudukamnus. Jucconumanus KUCIOT U UX CBOMCTBA B CBETE TEOPUU
3JIEKTPOJIMTUYECKON Juccoruanuu. MoJieKyasipHble M MOHHbBIE YPAaBHEHUS PEaKLMl KUCIOT.
B3aumoneiicTBue KHCIOT ¢ MeETaUIaMH. DJIEKTPOXUMUYECKHM PAJl HAMPSHKEHUW METaslIoB.
B3auMopeiicTBue KUCIOT ¢ OKCHUAAMH METauioB. B3auMoaeicTBUE KUCIOT C OCHOBAaHUSIMH -
peakiusi HeWTpanuzauuu. B3aummonelcTBue KHCIOT ¢ cofisiMu. Vcmonb3oBanue TaOIUIIBI
PacTBOPUMOCTH /ISl XapAKTEPUCTUKU XUMHUUYECKUX CBOMCTB KUCIIOT.

OcHoBaHusl, ux Kiaccuukauus. Jluccouuanys OCHOBAaHUM M UX CBOICTBa B CBETE
TEOPUU DIJIEKTPOJIMTUYECKOM JHUCCOLMALUMU. B3auMonencTBue OCHOBaHUW C KHUCJIOTAMH,
KHCJIIOTHBIMH OKCHJaMH W cojiaMH. Mcronbp3oBaHWe TaONMIBI  PAacTBOPUMOCTH ISt
XapaKTEPUCTUKU XMUMHUYECKUX CBOWCTB OCHOBaHUW. Pazno)keHne HepacTBOPUMBIX OCHOBAHMIA
npu HarpeBaHuM.
Conu, ux knaccupukanus U IUCCOIMALNS Pa3TUYHBIX TUIOB cosieil. CBolicTBa coyell B CBETe
TEOPUU DJIEKTPOIUTHYECKON auccouuanuu. B3zamMmopaencTBue cojeld ¢ MeTajulaMH, YCIOBHUS
MPOTEKAHUS ATUX peakuui. B3zaumonencrBue coseld ¢ KUCIOTaMH, OCHOBAHUSMHU M COJISIMM.
Hcnonp3oBanue TaOIHIBI pACTBOPUMOCTH TSI XapAKTEPUCTUKH XUMHUYECKUX CBOMCTB COJIEH.

O0600611eHre cBeieHni 00 OKCHAaX, NX KIACCU(PUKAIIUU U XUMUYECKIX CBOMCTBAX.

['eneTnueckre psapl METAUIOB MU HEMETAJIOB. ['€HeTHYECKasi CBSI3b MEXIY Kilaccamu
HEOPraHUYECKUX BELIECTB

OKUCIUTENbHO-BOCCTAHOBUTENIbHBIE  peakuuu. OKUCAUTENh U  BOCCTAHOBHTEb,
OKHCIJICHUE U BOCCTAHOBJICHUE.

Peakiiun  woHHOTO OOMEHa W OKHCIWTEIHbHO-BOCCTAHOBHUTEIBHBIC  PEAKIIHH.
CocraBiieHHe ypaBHEHUN OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX PEAKLUA METOIOM 3JIEKTPOHHOTO
OanaHca.

CBoiicTBa MPOCTHIX BEIIECTB - METAJIJIOB U HEMETAJIIOB, KMCIIOT U COJIEH B CBETE MPEICTaBICHUI
00 OKHCIIUTETLHO-BOCCTAHOBUTENIBHBIX Mpolieccax. IlpeaMeTHbIe pe3yibTAThI 00YUYeHHUs:

VYyamuiicst JOJKEH ymems.
® JCIOJIb30BaTh IMPHU XapAKTEPUCTUKE MPEBPAIICHUI BEIIECTB MOHIATHUS: «PACTBOPY,
«QIEKTPOJIMTHYECKAST JIUCCOLUALMSY, <«AIEKTPOJIUTHI», «HEIIEKTPOIUTHD», «CTEHEHb
JUCCOLIMAIIMNY», «CUJIbHBIE JJIEKTPOJIMTH), «CJIa0ble BJIEKTPOIUTHI», «KATHOHBDY,



«aHHOHBI, «KHCJIOTBI», «OCHOBAHHUS», «COIU», «UOHHEIE peakuumny,
«HECOJIC00pa3yIOINE OKCHUIBIY, «COJICOOPA3yIONINE OKCHIIBI», «OCHOBHBIC OKCHIIBI»,
«KHCJIOTHBIE OKCHUJbI», «CPEOHUE COJIN», «KHUCIBIE COJIN», «OCHOBHBIE COJIN»,
«TEHETUYECKUU Psii», «OKUCIUTEIbHO-BOCCTAHOBUTEIIBHBIC PEAKIIUNY», «OKUCIUTEIIbY,
«BOCCTaHOBHUTEIbY», «OKHCICHHUEY, «BOCCTAHOBICHHEY;

OTIMCBIBATh PaCTBOPEHUE KaK (PU3UKO-XMMHUYECKUH TTPOIIeCC;

WJUTIOCTPUPOBATh NPUMEPAMU  OCHOBHBIE TIOJIOKEHUSI TEOPUHM  DJIEKTPOJIUTHUYECKOU
JIUCCOIMAIIMY; TEHETUYECKYIO0 B3aUMOCBSI3b MEXy BellecTBaMu (IPOCTOE BEIIECTBO —
OKCHJT — THAPOKCH]T — COJIb);

XapaKTepu30BaTh OOIINE XWMUYECKHUE CBOMCTBA KHUCIOTHBIX M OCHOBHBIX OKCHJIOB,
KHMCJIOT, OCHOBAaHMM W COJIEH C IO3ULUKA TEOPUHU DJIIEKTPOJUTUYECKON IUCCOLMUALUU;
CYIIHOCTh AJIEKTPOJIUTUYECKON IUCCOLMALIMU BEIIECTB C KOBAJICHTHOM IMOJISPHOH U
MOHHOW XMMHYECKOH CBSI3bI0; CYITHOCTb OKUCIUTEIBHO-BOCCTAHOBUTEIBHBIX PEAKIIUN;
MIPUBOJIUTH IPUMEPHI PEAKIIMH, MOATBEPKAAIOIIUX XUMUUYECKUE CBOMCTBA KUCIOTHBIX U
OCHOBHBIX OKCHJIOB, KUCJIOT, OCHOBAaHUM U COJIEH; CYILIECTBOBAHUE B3aHUMOCBSI3H MEXKY
OCHOBHBIMH KJIACCAMHU HEOPTaHUYECKHUX BEIIECTB;

KJIacCU(PHUITUPOBATh XMMHYECKHUE PEaKIMH 110 «U3MCHCHHIO CTEICHEH OKHUCICHUS
3JIEMEHTOB, 00Pa3yIOLIUX pearupyroilrue BEeecTBay;

COCTaBJIATh YPABHEHHUS JICKTPOJIUTHUECKONW JUCCOLMAIMU KUCIIOT, OCHOBAaHUW U COJIEH;
MOJIEKYJISIPHBIE, TOJIHBIE WM COKPALICHHbICE MOHHBIE YPAaBHEHUS PEAKIUMHA C Y4aCTUEM
3JIEKTPOJIUTOB; YPABHEHMSI OKHUCIUTEIbHO-BOCCTAHOBHUTENIbHBIX PEaKLUUW, HCHOJIb3Ys
METOJ DJICKTPOHHOTO OajlaHca; ypaBHEHHUS pEaKIMil, COOTBETCTBYIOIIUX IOCIIE-
JIOBATEIbHOCTH  ((IICTIOYKE») TPEBpPAICHUH HEOPTaHMYECKUX BEIIECTB Pas3IMYHBIX
KJIaCCOB;

ONpeAeNsaTh OKHUCIUTEIb M BOCCTAaHOBUTEIb, OKHCJICHHE M BOCCTAaHOBJICHHE B
OKHUCJIMTEIbHO-BOCCTAHOBUTEIBHBIX PEAKIIHIX;

YCTaHABJIMBATh MNPUYUHHO-CJIEJACTBEHHBIE CBS3U: KJIACC BEIIECTBA — XUMHYECKHE
CBOICTBA BEIIECTBA;

HaOJIOZaTh U OMMCHIBATH PEAKIIUUA MEXIY DJEKTPOJIUTAMH C TMOMOIIBI0 €CTECTBEHHOTO
(PyCCKOTO WU POJTHOTO) SI3bIKA U S3BIKA XUMHUH;

IIPOBOJUTDL OIIBITHI, MOATBEPXKAAIOIINE XHMUYECKUE CBOKWCTBA OCHOBHBIX KJIACCOB
HEOPraHUYECKUX BELIECTB.

MeTtanpeameTHbie pe3yJbTaThl 00y4eHHs

Yyamuiics A0JKEH ymems.

JienaTh IOMETKH, BBIITMCKH, IUTUPOBAHUE TEKCTA;
COCTaBIIATh NOKJIAT;

COCTaBJISITh HA OCHOBE TE€KCTa IpauKu, B TOM Uucie ¢ npuMeHeHueM cpeacts MKT;
BIIQJIETh TAKUM BUJIOM H3JIOKEHUS TEKCTA, KaK PacCyKICHUE;

MCIIOJIb30BaTh TaKOM BHJ MBICIEHHOTO (MIECATIBbHOTO0) MOJAEIMPOBAHMS, KaK 3HAKOBOE
MOJIEJIMPOBAaHUE (HA MPUMEPE YPaBHEHMH PEAKLUIl TMCCOLMALMU, UOHHBIX YpaBHEHHU
peaxiui, moxypeakuii OKUCICHUS-BOCCTaHOBIICHU );

pa3nnyaTh KOMIIOHEHTHI JI0Ka3aTelbCcTBa (T€3UC, APTYMEHTHI U OPMY JI0KA3aTeNIbCTBA);
OCYIIECTBIIATH MIPSAMOE UHAYKTUBHOE 10KA3aTEIbCTBO.

JdemoncTpanuu. VcnpiTaHue BEMIECTB M WX PACTBOPOB Ha AJIEKTPOIPOBOIHOCTD.

3aBUCHUMOCTD AJIEKTPONPOBOJAHOCTH YKCYCHOM KHCJIOTBI OT KOHIIEHTpauuu. B3ammopeiicTBue
IIMHKA C Cepoil, COsTHOM KucmoTou, xsopuaom meau (I1). 'openne maruus.

JlabopaTopHble onbIThl. §. Peakunu, XapakTepHble Ul pacTBOPOB KHUCIIOT (COJSTHOM

win cepHoit). 9. Peakiuu, xapakrepHble AJi pacTBOPOB liesouel (TMAPOKCHUIOB HATPHUS WU



kanus). 10. [TonyyeHue u cBOMCTBa HEPACTBOPUMOrO OCHOBAHMS, HAIPUMEP TUAPOKCHIA MEIU
(IT). 11. Peakmuu, xapakTepHbIe JIsl paCTBOPOB coJjieil (Hampumep, s ximopuaa meau (11)). 12.
Peaxuiuu, xapakTepHbie JUisi OCHOBHBIX OKCHIOB (HAaIpuMep, A1 OKcuaa Kanibius). 13. Peakuuu,
XapaKTepHBIE U1 KUCIOTHBIX OKCUIOB (HapuMep, Uil YTIEKUCIOro ras3a).
IIpakTnyeckas padora Ne 6. CoiicTBa KMCIIOT, OCHOBAaHUM, OKCUJIOB U COJIEH.
IIpakTnyeckas padora Ne 7. Pemienue skcriepruMeHTaIbHbIX 33]1a4.

IIpenmeTHble pe3yJbTaThl 00y4eHHs

VYuamuiicst JOJKEH ymems.

e oOpamarbcst ¢ Ja0OpPaTOpHBIM OOOPYAOBAaHMEM M HarpeBaTeNbHBIMU INPUOOpaMH B
COOTBETCTBUU C MPABWIAMH TEXHUKH O€30MacCHOCTH;

e BBINOJHATH MPOCTEHININE MpPHEMbl OOpaleHUs C JabopaTOpHBIM O00OpPYHAOBAHUEM:
71a00paTOPHBIM ITATUBOM, CIUPTOBKOM;

e HaOJIOAATh 32 CBOMCTBAMHU BEILIECTB U SIBICHUSMH, TPOUCXOISIIIMMHE C BEIIECTBAMHU;

® ONKCHIBATH XUMHUYECKUNA HKCIEPUMEHT C TOMOIIBI €CTECTBEHHOTO (PYCCKOTO WU
POAHOTO) A3BIKA U SI3bIKA XUMUH;

e JleaTh BBIBOJBI 1O pe3yjIbTaTaM MPOBEIEHHOTO SKCIIEPUMEHTA.

MeTanpenMeTHMe pe3yJabTaThbl oﬁyqe}mﬂ

VYuamuiicst JOJKEH ymems.
® OmpenensaTh, UCXOAS M3 y4eOHOUM 3anayu, HE0OXOIUMOCTb HEMOCPEIACTBEHHOIO WIIH
OTOCPEIOBAaHHOTO HAOIIIOICHUS;
®  CaMOCTOATENTHHO (POPMHUPOBATH MPOTPAMMY IKCIIEPUMEHTA.

TPEBOBAHMUS K YPOBHIO ITIOAI'OTOBKH BBIITY CKHUKOB.

BbInyCKHUK HAYy4YMTCS:

* ONIUCBHIBATh CBOMCTBA TBEPIBIX, MKHUJIKHUX, TIa3000pa3HbIX BEIIECTB, BBLACTAS HX
CYIIECTBEHHbIE TPU3HAKU;

* XapaKTepU30BaThb BELIECTBA II0 COCTaBy, CTPOCHHIO M CBOMCTBaM, YCTaHaBJIMBATb
IPUYMHHO-CJIEICTBEHHBIE CBS3U MEKY JaHHBIMU XapaKTEPUCTUKaMH BEIlECTBA;

* PacKpbIBaTh CMBICII OCHOBHBIX XUMUYECKUX MOHATUH «aTOM», «MOJIEKYJIA», «XUMUUECKUN
AIIEMEHT», «IIPOCTOE BEILECTBOY, «CIOXKHOE BEIIECTBOY», «BAJIEHTHOCTbHY», UCIIONb3Ys 3HAKOBYIO
CUCTEMY XMMHH;

* 1300pakaTh COCTAB MPOCTEUIINX BEIIECTB C MOMOIIBI0 XUMUYECKUX (POPMYI U CYLTHOCTD
XUMHUYECKHUX PEAKIMN C TOMOIIbI0 XUMUYECKUX YPABHEHUI;

* BBIYHUCIISATH OTHOCUTENBHYIO MOJEKYJISPHYIO U MOJIAPHYIO MAacChl BEIIECTB, a TaKXKe
MacCOBYIO JIOJII0 XMMHMUYECKOTO 3JIEMEHTa B COCIMHEHUSAX M OLEHKH HX MPaKTUYECKON
3HAYUMOCTH;

* CPaBHUBATh 110 COCTAaBY OKCH/Ibl, OCHOBAHHUSI, KUCIIOTHI, COJIN;

* KJ1accu(UUIMPOBATH OKCUABI 1 OCHOBAHMS 110 CBOMCTBAM, KUCJIOTHI U COJIU IO COCTaBY;

* [I0JIb30BAThCA JTA0OPATOPHBIM 000PYTOBAHUEM U XMMUYECKOH MOCYI0M;

* IPOBOJUTH HECIIOKHBIE XMMHYECKHE OIBITHl W HAONIOJCHUS 3a W3MEHEHUSMU CBOWCTB
BEIIECTB B IMpoOIlecce MX MPEBpaIleHUi; COOII0AaTh MpaBWiia TEXHUKU O€30MacHOCTH NpHU
MPOBEJICHIH HAOIIOI€HUN U OIBITOB;




* pa3inyaTh AKCIEPUMEHTAJIbHO KHUCJIOTHI M WIENOYHM, TMOJb3YSACh HWHIUKATOPAMU;
0CO3HaBaTh HEOOXOAMMOCTH COOJIIO/ICHUsI Mep O€30MacCHOCTH MpU OOpaIICHUH ¢ KUCIOTaMH U
IEeJI0YaMHU.

* pacKpbIBaTh CMbICH epuoaudeckoro 3akona J{. . Menneneena;

* OMHCHIBATh U XapaKTEPU30BaATh TAOINYHYIO (POPMY MEPUOJMUECKON CUCTEMBI XHMUYECKHIX
3JIEMEHTOB;

* XapaKTepU30BaTh COCTaB AaTOMHBIX SJEp M pPACIpEAEiCHUE 4YHCIa 3JIEKTPOHOB 110
3JIEKTPOHHBIM CJIOSIM aTOMOB XHWMHMUYECKHX 3JIEMEHTOB MAJIbIX MEPUOJOB IEPUOIUYECKON
CUCTEMBI, a TAK)KE KaJIus U KaJbLIUs;

* pa3ynyaTh BBl XMMHYECKOUN CBS3U: MOHHYIO, KOBAJICHTHYIO MOJISPHYIO, KOBAJIEHTHYIO
HENOJISIPHYIO U METAJUIMUECKYIO;

* U300paXkaTh JJIEKTPOHHO-UOHHBIE ()OPMYJIBI BEUIECTB, OOpPAa30BAHHBIX XHMUYECKUMU
CBSA35IMHU Pa3HOI'0 BUJA;

* BBISIBJISITh 3aBUCUMOCTH CBOMCTB BEILIECTB OT CTPOCHMSI MX KPUCTALIMYECKUX PEIIETOK:
MOHHBIX, AaTOMHBIX, MOJIEKYJIIPHBIX, METAJUINYECKUX;

* XapaKTepU30BaTb XUMHUYECKHUE DJJIEMEHTbl M HUX COCAMHEHUS Ha OCHOBE IOJIOKEHUS
AJIEMEHTOB B MIEPUOIUYECKON CHCTEME U OCOOEHHOCTEN CTPOEHHS UX aTOMOB;

* XapaKkTepU30BaTb HAyYHOE U MHUPOBO33PEHUYECKOE 3HAUEHUE MEPUOJUYECKOTO 3aKOHA U
MEPUOANYECKON CHCTeMBbl XHMHYeCKuX diemMeHToB [I. 1. MeHnpeneeBa; ¢ OOBSCHATH CYTh
XUMHUYECKHUX MPOIECCOB U UX MPUHIMIUATIBLHOE OTINYHE OT PUIUUECKUX;

* Ha3bIBaTh IPU3HAKHU U YCJIOBUS IPOTEKAHUS XUMUUYECKUX PEaKLIU;

* YCTAQHABJIMBATh MPUHAUIC)KHOCTh XUMHYECKOW PEAKUUU K OINPEACIEHHOMY THILY IO
OJTHOMY M3 KJIAaCCH()MKAIMOHHBIX NMPHU3HAKOB: 1) M0 YHMCIY M COCTaBY MCXOJHBIX BEUIECTB U
MNPOJYKTOB peakiuu (peakuuu COSAMHEHUS, DPA3OoXKEeHHs, 3aMelleHus U oOMmeHa); 2) mo
BBIJIEJICHUIO WJIM MOTJIOLIEHUIO TEIUIOTHl (pEaklMU 3K30TEPMUYECKHE U SHIAOTEPMHUYECKHUE);
3) M0 M3MEHEHUWIO CTENeHel OKUCICHHS XUMHYECKHX DJIEMEHTOB (PEaKIUH OKHCIHUTEIHHO-
BOCCTaHOBUTEIbHBIE); 4) 10 0OPaTUMOCTH Ipoliecca (peakiuu o0paTUMble 1 HEOOpAaTUMBIE);

* COCTABJIATh YPABHEHMS DJIEKTPOJIUTUYECKOW JUCCOLMALMM KHUCIIOT, ILEIOYEH, COoyel;
MOJIHbIE M COKpAIIEHHbIE HOHHBIE YpPaBHEHMsI peakluil oOMeHa; ypaBHEHHUS OKHUCIUTEIbHO-
BOCCTAHOBUTEJIbHBIX PEAKIINN;

* IPOTHO3UPOBATh MPOJAYKTHl XMMHUECKUX pPEaKUMi 1Mo (opMysiaM/Ha3BaHUSAM HUCXOIHBIX
BEIIIECTB; ONPEEIIATh HCXOJHbIE BElllecTBA O (hopMysIaM/Ha3BaHUAM IPOTYKTOB PEAKLIUY;

* COCTABJIATh YPaBHEHMsI PEaKIIMi, COOTBETCTBYIOLIUX IMOCIEI0BATEILHOCTH («IIEMOUYKE))
MpEBpAIlCHNI1 HEOPraHUYECKUX BEIIECTB PA3IMYHbBIX KIACCOB;

* BBIIBJISITH B IIPOLIECCE JKCIEPUMEHTa IMPHU3HAKU, CBHUETEIbCTBYIOLIUE O MPOTEKaHUH
XUMUYECKON PEeaKInu;

* [IPAUTOTOBIIATH PACTBOPBI C ONPEAEIEHHON MACCOBOM OJIEH PACTBOPEHHOIO BEILIECTBA;

* OIIPENENATh XapaKTEp CpeAbl BOAHBIX PAaCTBOPOB KHCIOT M ILEIOYEH IO HM3MEHEHHIO
OKpPAaCKH UHJIUKATOPOB;

* IPOBOANTh KAYECTBEHHBIE PEAKIMH, MOATBEPKIAIOIINE HAaJU4YME B BOJHBIX pPacTBOpax
BEIIECTB OT/AEIbHBIX HOHOB

* ONIPENENATh NPUHAMIEKHOCTh HEOPraHMYECKUX BEUIECTB K OJAHOMY M3 H3YYEHHBIX
KJIACCOB/TPYIII: METAJIJIbl U HEMETAJUIbI, OKCHU/IbI, OCHOBAHUS, KUCIIOTHI, COJIH;

* COCTaBIIATH (DOPMYIIBI BEIIECTB M0 UX HA3BAHUSM;

* OIPENENSITh BAJICHTHOCTh U CTETIEHb OKUCIIEHHUS JIEMEHTOB B BEILIECTBAX;

* COCTaBJIATH (OPMYJIBI HEOPTaHUYECKUX COCAMHEHUIH IO BAJIEHTHOCTSM M CTENEHSIM
OKHCJICHUS 3JIEMEHTOB, a TaKXKe 3apsiiaM HOHOB, YKAa3aHHBIM B TaOJIUIE pACTBOPUMOCTH KUCIOT,
OCHOBAHWH U COJIEH;

* 00BACHATh 3aKOHOMEPHOCTH U3MEHEHUs (PU3MUECKUX U XMUMHUYECKHUX CBOMCTB MPOCTHIX
BEIIECTB (METAIJIOB M HEMETAUIOB) M HUX BBICIIUX OKCHAOB, OOpa30BaHHBIX 3JIEMEHTaMH
BTOPOTO U TPETHETO MEPHOJIOB;



¢® Ha3bIBATh OGH.[I/IG XUMHUYCCKUEC CBOI>'ICTB3_, xapaKTepHHe JUIA FPYHH OKCHUOOB:. KHCJIOTHBIX,
OCHOBHBIX;

* Ha3pIBaTh OOIIME XHMHYECKHE CBOWCTBA, XapakTEpHBIE [UIsI KaXKIOTO W3 KIACCOB
HEOPraHWYECKHUX BEIIECTB: KUCIOT, OCHOBAHMH, COJICH;

* IPUBOJUTH  INPUMEpPbl  pPEAKLUUN,  IOATBEPXKJAOIIMX  XUMHYECKHE  CBOMCTBA
HEOPTraHWYECKHUX BEIECTB: OKCHJIOB, KHCIIOT, OCHOBAaHUM U COJICH;

* ONIPEACNIATh BEIIECTBO-OKUCIUTENIb U BEIIECTBO-BOCCTAHOBUTEIh B OKHCIUTEIHHO-
BOCCTAaHOBUTEIBHBIX PEAKIIUSX;

* COCTaBIIATh OKUCIUTEIHbHO-BOCCTAHOBUTEIBHBINM OallaHC (71 M3YYEHHBIX PEaKIuii) 1o
MIPEIOKEHHBIM CXEMaM PEaKIIHii;

. HpOBOI[I/ITB Ha60paT0pHLIe OIIBITHI, HOI[TBCp)KI[aIOH_II/Ie XUMHUYCCKUC CBOfICTBa OCHOBHBIX
KJIACCOB HEOPTaHWYECKHUX BEIECTB;

BhINYCKHUK NOJYYHT BO3MOKHOCTh HAYYUTHCSH:

* IPaMOTHO 00paIlaThCcs C BEIIECTBAMU B ITOBCEIHEBHOM JKU3HMU;

* 0CO3HaBaTh HEOOXOIUMOCTh COOJIIO/ICHUS MIPABUI IKOJIOTUYECKU 0€30MacHOTO MOBEICHUS
B OKPYKaroUIEH IPUPOJIHON CpeLIE;

* IOHUMaTh CMBICI U HEOOXOIUMOCTb COOJIIOJIEHUSI MPEANUCAHUHN, MpPEIaracMbix B
MHCTPYKLUSAX 110 UCIOJIb30BAHUIO JIEKAPCTB, CPEACTB OBITOBOM XUMHUU U JIP.;

* HCIIOJIB30BAaTh  MPHOOPETEHHBIE  KIIOUEBbIE  KOMIIETEHTHOCTH TPU  BBIIOJHEHHUH
UCCIIEIOBATEIIBCKUX MPOEKTOB TI0 M3YYEHHUIO CBOWCTB, CIIOCOOOB IOJIYUYEHHS M PacIO3HABAHUS
BEILIECTB;

* pa3BUBaTb KOMMYHHMKAaTHUBHYIO KOMIIETEHTHOCTb, MCIOJIb3Ysl CPEACTBA YCTHOH H
MUCbMEHHOW KOMMYHHMKAIMM Tpu paboTe ¢ TeKcTaMu Yy4yeOHHMKAa U JOMOJHUTEIbHON
JUTEPATypOid, CIPaBOYHBIMU TaOIMIIAMU, MPOSABIATH FOTOBHOCTh K YBA)KEHUIO HMHON TOYKHU
3peHus mpu 00CYKICHUH PE3YJIbTaTOB BHIIIOJIHEHHOM pabOTHI;

* OOBEKTUBHO OIIGHUBaTh HMH(OPMAIMIO O BEHIECTBAX M XHUMHYECKHX MPOIECCax,
KPUTUYECKH OTHOCHUTBHCSI K TICEBIOHAyYHOW HMH(POpPMALUHU, HET0OPOCOBECTHON peKiIaMme,
KACArOLIECCS UCIIOJIB30BAaHUS Pa3JINYHBIX BELIECTB.

* 0CO3HaBaTh 3HAYEHNUE TEOPETUUECKUX 3HAHUH JUIS IPAKTUUYECKOM IEATENBHOCTH YEI0BEKa,

* OIIMCBIBATh N3YUYEHHbIE OOBEKTHI KaK CUCTEMBI, IPUMEHSIS JIOTUKY CUCTEMHOI'O aHaJln3a;

* IPUMEHATh 3HAaHUA O 3aKOHOMEPHOCTSAX IEPUOJUYECKOM CHCTEMBl XHMHUYECKUX
AIIEMEHTOB /ISl OOBSICHEHUSI U IIPEJIBUICHUS] CBOMCTB KOHKPETHBIX BEILIECTB;

* pa3BUBaTh MH(POPMALMOHHYIO KOMIIETEHTHOCTb IOCPEJICTBOM YINIYOJNE€HUs 3HaHUM 00
HCTOPUU CTAaHOBJICHUS] XUMUYECKOM HAYKH, €€ OCHOBHBIX MOHSTHH, MEPUOANYECKOTr0 3aKOHA KaK
OJIHOTO M3 B&XKHEHIIMX 3aKOHOB INPUPOABI, @ TAKKE O COBPEMEHHBIX JOCTH)KEHHAX HAyKH U
TEXHUKHU.

* COCTABJIATh MOJIEKYJIIPHBIE U IIOJIHBIE MOHHBIE YPABHEHMs IO COKPALIEHHBIM HOHHBIM
YpaBHEHUSIM;

* IPUBOJIUTH NPUMEPHI PEAKLUH, MOATBEPXKIAIOIIUX CYHIECTBOBAHUE B3aUMOCBSI3H MEXKIY
OCHOBHBIMH KJIaCCAaMU HEOPTaHUYECKUX BEIECTB;

* IPOrHO3UPOBATh PE3YIbTAThl BO3JICHCTBUS Pa3InYHbIX (PaKTOPOB Ha N3MEHEHHUE CKOPOCTH
XUMUYECKON PEAKIINN;

* IPOrHO3UPOBATh  PE3yJAbTaThbl BO3JCHCTBHUS pPAa3MYHBIX (HAKTOPOB HA CMEIICHHE
XUMHYECKOT'O PAaBHOBECHS.

* IPOTHO3UPOBATh XUMUYECKUE CBOKCTBA BELIECTB HA OCHOBE UX COCTaBa U CTPOEHUS;

* IPOTHO3UPOBAaTh  CIOCOOHOCTh  BEUIECTBA  MPOSBIATH  OKUCIUTEIbHBIE WM
BOCCTAHOBUTEJIbHBIE CBOMCTBA C YYETOM CTENEHEH OKUCIEHMSI DJIEMEHTOB, BXOAIIUX B €rO
COCTaB;

* BBIBJIAITh CYILIECTBOBAHUE T'€HETUYECKOW B3aMMOCBSI3M MEXKIY BELIECTBAMU B psIy:
MIPOCTOE BEUIECTBO — OKCUJ — T'MAPOKCH]T — COJIb;




HMCIONIUX BAXXHOC MMPAKTHUYCCKOC 3HAUCHUC.

¢ OpraHru30BbIBATH, IPOBOAUTH YUYCHUYCCKUC IIPOCKTHI IO UCCIICJOBAHUTO CBOMCTB BCIICCTB,

Kanenoapno — memamuueckoe naanuposanue no xumuu no npocpamme O.C.Iabpuenana

(2 yaca 6 Heoento, 6ceco 68 4acos)

Ne Koua-Bo HAata npoe
Ha3Banue Tembl ypoka
n/n 4acoB
«a»
Tema 1. BBenenne (64)
1 BBoanslii nactpykrax no Th npu padore B kaObunere 14
xumun. [Ipeamer xumnu. Bemectna.
2 ITpeBpamienus BemecTB. Pojgb XUMHUM B KU3HU YEIIOBEKA. lu
IIpakTuyeckas padora Nel. «IIpuémsl
3 oOparieHus ¢ J1abopaTopHBIM 00OPYAOBAHHEM lu
Hucrpykrax Th
4 Ilepuoanueckas cucrema XUMHYECKUX AeMeHToB .M. lq
MenpeneeBa. 3HaKU XMMHUYECKUX DJIEMEHTOB.
5 Xumugeckue Gpopmyibsl. OTHOCHTETBHASI ATOMHAS U 14
MOJICKYJISIpHAsl Macca.
5 IIpakTuyeckas padora Ne2. «Habmronenue 3a ropsueit 14
ceeuoi» Mucrpykrax Th
Tema 2. ATOMBI XMMHUYECKHUX 3JIEMEHTOB. (74)
7 OcHOBHBIE CBEJIEHUS O CTpoeHUU aToMOB. COCTaB aTOMOB. 14
WN3o0Tomnsl.
CrtpoeHue JIeKTPOHHBIX 000JI0Y€K aTOMOB.
8 lua
9 HNonbl. MoHHAs XUMUYeCKas CBS3b. g
10 | KoBaneHTHas CBs3b. 14
11 | Merajutnueckass XUMUYECKAasi CBSI3b. I
12 O0001IeHne U CUCTEMAaTU3ALMS 3HAHUI 110 TEME: «ATOMBI 14
XUMHUYECKHUX AJIEMEHTOBY
13 KonTposbHnas padora Nel mo teme: «Admombl xumuyeckux lq
9NEMEHINOBY
Tema 3. IIpocTbie BemecTBa. (54)
14 | IIpocTele BeniecTBa-MeTaslIbl. 1
15 [IpocTrie BemecTBa -HeMeTauTbl. AJUTOTPOIIHS. 1a
16 | KonnuecTBo BemectBa. Monb. MosisipHas macca. lu
17 Monsipabiit 00BEM razos. 14
18 Pemenue 3amau mo temam: «Mossphbiii 00vem 2a308, lq

KoJjudecmeo eeujecmear.




Koua-Bo darta npos
Ha3Banue Tembl ypoka 4acoB
Ne
wn «a»
Tema 4. CoeiHeHNe XMMHYECKHUX 3JI€EMEHTOB. (164)
19 | CreneHb OKHUCIICHUS. lu
oo |BaxHeHIIe KIacChl OuHApHBIX coenHeHHH. OKCUIBI. la
21 OcHoBaHusl. 14
99 Kucnotsr. I
23 | Conm. 14
24 | CocraBienue Gopmys CONCH. la
o5 O06o01IeHre U crucTeMaTu3alys 3HaHu| 10 TeMe I
«Baxuenme Kiaccel OMHAPHBIX COSTUHEHUN
AMop(dHBIE 1 KpUCTAUNINYECKUE BEIIECTBA.
26 | Kpucrammueckue pemerku. 14
27 UucTeie BemecTBa U CMECH. 14
28 IIpakTuyeckas padora Ne3. «AHanu3 MOYBBI U BOJBI» lq
Hucrpykrax Th
29 MaccoBast 1011 KOMIIOHEHTOB B CMECH. lu
30 Pemienue 3amau Ha HAXOXKIEHUE MACCOBOM 10N 14
KOMIIOHEHTOB CMECH.
31 Pemenue 3amau Ha HAXOXKJIEHHUE MACCOBOM 10N 14
KOMIIOHEHTOB PacTBOpPA.
IIpakTuyeckas padora Ne4, «[IpurotoBiieHre pacTBOpa
32 | caxapa ¢ 3aJlaHHOM MacCOBOM J0JI€H paCTBOPEHHOTO lua
Bemectsa» Muerpykrax Th
33 O00011eHNe U CUCTEMAaTU3ALNS 3HAHUH 110 TEME: 14
«CoelMHEeHUs! XUMUYECKUX 3JIEMEHTOB.
KonTpoabnas padora Ne2. no teme: «Coedunenus
34 | Xumuyeckux semerHmos. l4a
Tema S. U3meHeHus1, npoucxoasilye ¢ BelecTBaMu. (12y9)
35 | ®usndeckue SABJICHUS B XUMHUH. lqa
36 | XuMHuecKue sIBJICHUS. XUMUYECKHE PEaKIINH. 14
37 3aK0OH COXpaHEHUs1 MaCChl BEIIECTBA. XUMUYECKUE 14
ypaBHEHUS.
38 | PacuéThl M0 XUMHUYECKUM YPAaBHEHHUSIM. I
39 | Pemenue pacdeTHBIX 33724 110 YPABHEHHUIO PEAKIIUH. I
40 Pemenune pacdeTHBIX 3a71a4 Ha BBIYUCICHUE MAcChl TPOTYKTa -
peaKiuu.
THUIBI XUMHUYECKUX PEAKIIUH.
41 lu




42 | Tunbel XUMHYECKUX PEAKIMI Ha IPUMEpPE CBOMCTB BOJBI. 14
43 | CkopocTh XuMuieckux peakiuii. Karanuzaropsl. 1y
44 IpakTnyeckas padora NeS. 14
« IIpn3naku xumnueckux peakuuin» Uucrpykrax Th
O06o01IeHre U crucTeMaTu3alys 3HaHu| 110 TeMe
45 | «M3menenus, npoucxoosujue ¢ 8eujecmeamu. 14
KonTpouabsnas pa6ora Ne3. no teme «3menenus,
npoucxooaujue ¢ 8euecmeamin).
46 1y
Ha3sBaHue Tembl ypoka Koua-Bo JaTa npos
Ne 4acoB «a»
n/n
Tema 6. PactBopenue. PactBopbl. CBoiicTBa pacTBOPOB (224)
3JIEKTPOJIUTOB.
OKHCINTEIbHO — BOCCTAHOBHUTE/IbHbIE PeaKINU
47 | PacTBopeHue kak pU3MKO — XuMHUECKU# npouecc. Turbl
pactBopoB. [IoBTOpHBIM HHCTpYKTax 10 T.b. I
48
OnektponuTtnueckas auccormarus (3/1) lua
49 | OcHoBuble nonoxenust Teopuu D], (TOM) lua
OHHBIE YPABHEHUS PEaKIil
50 | K 14
51 | YcnoBus npoTekaHUsl XMMHUUECKUX PEAKINI MEXIy 14
pacTBOpaMu 3JIEKTPOJIUTOB JI0 KOHIIA
52 Kucnotsl, ux xnaccudukanms. lu
53 CBolCTBa KUCIIOT. 19
54 | OCHOBaHMS, X KIACCH(HUKALHS. 14
55 CBoiicTBa OCHOBaHMIA. 14
56 | OKCHIBL MX KIAaCCH(HKALUS 1 CBOHCTBA. lu
Coman, ux CBOMCTBA.
57 lu
['eHeTndeckast CBSI3b MEXKIy KJIaCCAaMH HEOPTAaHUIECKUX
58 | coenuHeHuii. l4a




59 | IlpakTn4yeckas padora Ne6. «CBONCTBA KUCIOT OCHOBaHUH, 14
OKcuJ0B U cosein». MHcTpykTaxk Th

60 O06o0011eHre U cucTeMaTu3alys 3HaHU| 10 TeMe: 14
«PacTBOpeHHE U paCTBOPHIY.

61 | OkucnurtenbHO-BoccTaHOBUTENbHBIE peakiuu (OBP). 14

62
CocraBnenue aekTpoHHoro 6aizanca 8 OBP. lu
CBoiicTBa IPOCTHIX U CIOKHBIX BellecTB B cBeTe 1O/ n

63 lu
OBP

64 IIpakTnyeckas padora Ne7. Penienue s3kcriepuMeHTaIbHbIX 14
3aznad o reme: «OBP» UncTpykraxk Th

65 O06o0011eHne U cUCTeMaTU3alMsl 3HAHUH 110 TeMe
«PactBopenue. PactBopsl. CBOMCTBa pacCTBOPOB 14
AJIEKTPOJINTOB, HOHHBIE ypaBHEHUs,, OBP».

66 HUTorosasi koHTpoJbHAsE padoTa Ned 3a Kypc XUMHuH 8 14
KJjlacca

67 AHanu3 UTOroBOM KOHTPOJIBbHOM pabOTHI. 14

68 | IloprpeTHas rajiepesi BEIMKUX XUMUKOB 14

Iloypounoe nnanuposanue no xumuu, 8 Knacc,
(2uaca 6 neoento, ecezo 68 uacoe), YMK O. C. I'abpuenana

ypoka

ypoka

Coneprxkanue nporpaMMHOIO Ko | lara [ToBTOpeHwme
MaTtepuaina -

Joma
Hee

3aman




1o 1o qec 3aja- | perynis- | I
npen- | reme TBO HUE TUBHBIE | T¢
METy qa-
COB
Tema 1. BBegenue B xuMuio (6 4acoB)
1 1 BBoanblii nactpykrax no Th 1 03.09 @usznueckue | §1, @opmu- | @
pu paboTe B KaOMHETEe XUMHH. CBOICTBA, yrp. 4 | poBaHUE | P
IIpeamer xumun. BenecTsa. ¢dusnveckoe MOHATHUA | Y!
TEJI0 O XUMHUH | H:
2 2 [IpeBpamienus Bemects. Poib 1 07.09 Ouznueckue | §2,3 |uee T
XUMHH B KU3HU YeJIOBEKa. CBOICTBa poiu B hi{
3 3 IpakTuyeckue padorbr: Nel. |1 10.09 AToMm c.174 | xu3HK BI
«[Ipuémsl YeNoBeKa | Iif
oOparieHus ¢ 1abopaTOPHBIM vy
000pyIOBaHUEM H]
4 4 [lepuoanueckas cucrema 1 14.09 §4 )
XUMHYECKUX 31eMeHTOB [I. 1. y!
MenpeneeBa. 3Haku ps
XUMHUYECKHUX DJIEMEHTOB. c
3) 5 Xumuueckue GopMyIbL. 1 17.09 Haumensbiiee | §5 1
OTtHocuTeNnbHAS ATOMHAS U oOriee yIp. I
MOJIEKYJIIpHAs Macca. KpaTHOE, 14 ¢
aToM, Cl
MOJIEKYJIa M
6 6 IpakTuyeckue padorbr: Ne2. |1 21.09 C.180
«Habnronenue 3a ropsumieit
CBEYOM»
Tema 2. ATOMBI XUMHUYECKHUX 3J1eMeHTOB (7 4acoB)
7 1 OcCHOBHBbIE CBE/IEHUS O 1 24.09 ATomMm. §6,7 ©®opmu- | @
CTPOEHUU aTOMOB. M30ToIBI Ctpoenue pOBaHUE | P
s/1pa aToMa MOHATUN | Y1
8 2 CrtpoeHne 3JIeKTPOHHBIX 1 28.09 OneKTpoH §8, 0 CcTpoe- | ps
000J109€K aTOMOB. IIepuon. 9c.52 | HUM c
I'pynna ynp.2 | atoma, KI
9 3 Nownsbl. MonHas xuMuueckast 1 01.10 §10 XUMHUYEC | Y
CBS3b. ynp. 5 | Ko )
c.62 CBIBU U | PC
10 4 KoBasienTHas CBA3b. 1 05.10 §11, ce 3t
ynp2 BUJIAX. H:
c.66 i)
11 5 Meramueckass XuMHUYecKas 1 08.10 §12 B
CBS3b. X1
12 6 O0600611eHEe U cucreMaru3amus | 1 12.10 §4-12
3HAHUM 1O TeMe: «ATOMBI IToBTO
XUMHUYECKHUX 3JIEMEHTOB)» pUTH
OCHOB
HbIE
TTOHST
ust
TEMBI
13 7 KonTtpoabsHas padora Nel o 1 15.10




TeMe: «Amombl XumMu4eckux
JJIEMEHM OB

Tema 3. IIpocTtbie BemmecTBa (5 4acoB)
14 1 [IpocTeie BelecTBa-METAIIbI. 1 19.10 @usnueckue | §13 Qopmu- | Y
CBOICTBa poBaHHE | D:
15 2 IIpocteie BemecTBa-HemeTauibl. | 1 22.10 @usznueckue | §14, MOHATHSL | C
Annorponus. CBOMCTBa ynp.3 | o MeTan- |y
16 3 KonmaecTro BemecTBa. Mob. 1 26.10 OtHocurenbH | §15, nax, K(
MounsipHas macca. ast aTOMHas ¥ | ynp.l- | HemeTan | A
MOJIEKyJIsipHa | 3 nax, T¢
sl MacChl KOJH4YecC | Jii
17 4 Mosnsipublii 00b€M Ta3oB. 1 06.11 Konuuecto | §16, TBC pe
BEILIECTBA ymp.1, | BEIWECT- | 0
2 Ba. K(
18 5 Pemenue 3agau mo remaM: 1 09.11 KomuaectBo | §15, Cl
«Monspubiii 06vem 2az08, BEIIECTBA, 16 M
KOJIUYECmE0 8euecmea. MOJISIpHAs yIIp.
Mmacca, 4-5,
MOJISIPHBIN c.85
00BeM,
MOCTOSTHHAS
ABoraapo
Tema 4. CoequHeHHs] XUMHYECKHX J1eMeHTOB (16 yacoB)
19 1 CreneHb OKUCIIEHUS. 1 12.11 §17, @opmup | Y
ynp.l, | oBanue p:
2 MOHATHUS | C
20 2 Baxueilimue kinaccel OuHapHbix | 1 16.11 §18, 0 \%
coenuHeHU. OKCUIBI. ymp.l | CTeNEeHu | K¢
A4 OKHucje- |yl
21 3 OcHoBaHusl. 1 19.11 §19, HUS, C(
ynp.4- | KJ1accoB | JI
5 COEIUHE | s
22 4 Kucnotsr 1 23.11 §20, | HuH, ¢
ynp.3, | YUCTHIX ()
5 BelleCT- | M
23 5 Conu 1 26.11 §21 Bax
24 6 Cocrasiienue GopMyJT COJIeH. 1 30.11 §21, CMECsX.
ynp.2,
3
25 7 O6o006menue u cucremMatuzanus | 1 03.12 [ToBTO
3HAaHMU 10 TeMe «BakHenmme pUTH
KJIACChl OMHAPHBIX COCTUHEHUIN OCHOB
HBIC
MOHSIT
us
TEMBI
26 8 Amop¢usble u kpuctamndyeckue | 1 07.12 AToM. §22

BelllecTBa. TUNbBI

Mounekyia




KPUCTAJUTMYECKUX PEIIETOK dusznyeckoe
TeJIo.
dusnveckue
CBOMCTBa
27 9 UucThle BelecTBa U CMECH. 1 10.12 Cwmecn. §23
Yucteie
BEIIICCTBA
28 10 IIpakTnyeckas padora Ne3. 1 14.12 C.181
«AHaIu3 TOYBBI M BOABDY
HNucrpykrax Th
29 11 MaccoBas 1011 KOMIOOHEHTOB B | 1 17.12 CwMmecu. §24,
CMECH. Yuctele yop.
BelleCcTBa 2,4, 7
30,31 | 12,13 | Pemenue 3a1a4 Ha HAaXO0XKIEHUE | 2 21.12
MacCOBOU JOJIM KOMIIOHEHTOB 2412
CMECH.
32 14 IIpakTnyeckas padora Ned. 1 28.12 C.
«[IpuroroBiienue pacreopa 185
caxapa ¢ 3aJIJaHHOM MacCOBOH
JI0JIEH PACTBOPEHHOTO
Bemectsa» Mucrpykrax Th
33 15 O06001IeHNEe U CUCTEMATU3AIIHS 14.01
3HaHu# 1Mo Teme: «CoequHEHHS
XAMHYECKHUX JICMEHTOBY.
34 16 Kourpoabnas padora Ne2 o |1 18.01 §13-
TeMe «CoeTMHEHUS XUMHUYECKUX 24
3JIEMEHTOB) IIoBTO
pUTH
OCHOB
HEIC
MTOHST
ust
TEMBI
Tema 5. U3meHenusi, npoucxoasimue ¢ Bemecrsamu (12 yacos)
35 1 ®dusnyeckue sIBICHUS B XUMHUH. | 1 21.01 Crioco0sl §25, ®opmu- | Y
pasnenenus | yop. 3 | poBaHuE | p:
cMecei MMOHATUH | C
36 2 XUMHUYECKUE SIBJICHUS. 1 25.01 §26 0 \%
XUMUYECKUE PEaKInu. XUMHYE- | K(
37 3 3aKOH COXpaHEHMS MACChI 1 28.01 §27, CKHX I
BEIIECTBA. XUMHUUECKUE yhp. | peakmu- | u
YpaBHEHUS. 2-3 X, UX CI
38,39, | 4,5,6 | Pacuérel mo XUMHYECKHUM 3 01.02, KomuuectBo | §28, TUIIAX; M
40 YPaBHEHUSIM. 04.02 BELIECTBA. ymp. YMEHHA | a)
08.02 MounsipHast 2,3 MMCaTh M
Macca. peaxiuu | ps
MounsipHbIi 171 T
00BeM paccraB- | K
41,42 |78 THUIB XUMUYECKHUX PEAKIIAMN. 2 11.02 §29- JIATh 1
15.02 30 ypaBHC- | B
yIIp. HHE B X1
1-2: XUMHYEC | KI




43 9 CKOpOCTh XMMHUYECKUX 1 18.02 §31- | xmx V]
peakuuii. Katanuzaropsl. 32 peakuuu- | Hi
yop. | sX. y1
2,6 W1
44 8 IIpakTnyeckas padora Ne5. 1 22.02 C.183 P
« IIpr3HaKku XuMHUYECKHUX 31
peakuuii» Uucrpykrax Th u:
45 9 O000611eHMEe ¥ cucremaruzanusa | 1 25.02 Peakmun §25- i)}
3HAHUHU 110 Teme «H3menenus, pasnoxxeHus, | 32 B
NPOUCX00AWUE C BEUECMBAMU. coequHenus, | [loBto X
oOMeHa, pHUTH
3aMeIICHHUS OCHOB
HBIE
TOHSIT
usi
TEMBI
46 10 Konrtpoabnas pa6ora Ne3.mo |1 01.03
Teme «H3menenus,
npoucxooauue ¢ 8euecmeamin).
Tema 6. Teopus 2J1eKTPOJIUTHYECKOI TMCCONMAIMMN M CBOICTBA KJIACCOB HEOPraHUYeCKUX COeIHHEHH
47 1 PacTtBOpenue kak pu3nKo — 1 04.03 HNonnas §34 @opmu- | @
XUMHUYECKUI riporecc. TUIbI CBSI3b. poBaHHE | Of
pactBopoB. [ToBTOpHBII KoBanentnas MOHATUI | Y1
nHCcTpyKTax 1o T.b. HETOIsIpHAS 0 Jof
U TIOJISIpHAS pactBo- | cC
cBsi3b. VloHBI pax, y
48,49 | 2,3 DNEKTPOTUTHYECKAS 2 08.03 Kwucnora §35- JJIEKTPO- | OF
mucconnanus (3/1) u reopust 11.03 36, JUTHYEC | aJ
C)I! ymp. | Koi M
1,4, JINCCOLU | CC
50 4 HonHble ypaBHEHUS peaki 1 15.03 OcHoBaHune §37, anuw, H]
yIp.2, | AOHHBIX | K
5 ypaBHE- | Y]
C.237 | HUAX, %0
51 5 VYcnoBust npoTekaHus 1 18.03 §32,3 | KHACIIO- P:
XUMHUYECKUX peaKuI/Iﬁ MEXAY 7 Tax, Bl
pacTBOpPaMH JIEKTPOIUTOB 10 C.240 | ocHOBa- | K(
KOHI[a HU, I
52-53 | 6-7 Kucnors! B ceere TO/] 2 22.03 §38, COJIAIX, B
02.04 yIIp. OKCHJIOB, | Ol
3,4 OKHUCIIH- | T¢
54-55 | 8-9 OcnoBanus B cBete TOJ] 2 05.04 §39, TEJIBHO- | B(
08.04 yIIp. BOCCTAHO | Bl
3,5 BUTEb- | HI
56 10 Oxcunpl, ux Knaccupukanus u 1 12.04 §40 HBIX P
CBOWCTBA. ymp. 3 | Peakiu- | 5o
57 11 Coun, UX CBOICTBA. 1 15.04 §41 AX.
yup.
2,5
58 12 ['eHeTHueckas CBSI3b MEXKIY 1 19.04 §42,
KJIACCAaMH HEOPTraHUYECKUX yrp.




COEIMHEHNIA. 2-4
59 13 IIpakTuyeckas padora Ne6. 1 22.04 C.241
«CBoiicTBa KHCJIOT, OCHOBaHHH,
OKCHJIOB U COJIEI».
Hucrpykrax Th
60 14 O6o06muienue u cuctemaruzamust | 1 26.04 [ToBTO
3HaHUi 1o Teme: «PacTBopeHue pUTH
Y PacTBOPED». TOHSIT
ue 00
WOHH
BIX
peaxiy
UsIX
61,62 | 15,16 | OxuciaurenbHO- 2 29.04 §43
BOCCTAHOBUTEJILHBIC PEAKITUN 03.05 yIp.
(OBP). 1,7
63 17 CBo#iCTBa IPOCTHIX U CIOKHBIX | 1 06.05 [ToBTO
Beulects B ceere TO/] u OBP pHUTH
MOHST
ue 0o
WOHH
BIX
peaxit
USIX
64 18 IIpakTnyeckas padora Ne7. 1 10.05 C.242
Pemenue skcriepuMeHTATbHBIX
3aga4 no teMe: «OBP»
HNucrpykrax Th
65 19 O6o006menue u cucreMatuzanus | 1 13.05 [ToBTO
3HaHWii 1o Teme «PacTBopeHue. pUTH
PactBopsl. CBolicTBa pacTBOPOB OCHOB
AJIEKTPOJINTOB, HOHHBIC HBIC
ypaBHeHus1, OBP». IIOHAT
ust
TEMBI
66 20 HroroBasi KOHTpOJIbHasA 1 17.05
padora Ne4 3a kypc xumnu 8
KJjlacca
67,68 | 21,22 | AHamu3 UTOTOBOM KOHTPOJIBHOU | 2 20.05 C.244
paGotsl. [lopTpeTHas ranepes 24.05
BEJTMKAX XUMHUKOB.

Onucanue yueOHO-MeTOANYECKOI0, MATEPHATbHO-TEXHUYECKOT0 1 HH(POPMALMOHHOT 0
o0ecreyeHUus1 00pa3oBaTeILHOIO Mpolecca.
Hartypaabuble 00bexkTbl. HarypanbHble OOBEKTHI, HCIONB3yeMble B OOyYE€HUU XHUMUHU,
BKJIIOYAIOT B ce0s KOJUICKOWHW MUHEPAJIOB U T'OPHBIX ITOPOJ, MECTAJIJIOB U CINIABOB, MUHEPAJIbHBIX
ynoOpeHul, TiacTMacc, KaydykoB, BOJIOKOH U T. 1. O3HaKOMJICHHE ydYamuxcs ¢ obOpasiaMu
HCXOJHBIX BCIICCTB, IMOJYIIPOAYKTOB M TOTOBBIX I/I3)ICJ'II/II71 MO3BOJIACT MOJYYUTHb HArJIdaHOC
npelcTaBieHne 00 ITUX MaTepualiaX, UX BHEIIHEM BHJIE, a TaKXKE O HEKOTOPBIX (hHU3MUECKUX
CBOHCTBAax. 3HAYATEIbHLIE y‘Ie6HO-H03HaBaTeHBHBIe BO3MOXHOCTH HMCIOT KOJIJICKIHH,




W3TOTOBJICHHBIE CaMUMHU OOydaromuMmucs. [IpeaMeTsl s TakuxX KOJIJICKIIUH COOUparoTCcs BO
BpEMs DKCKYPCUH U IPYTrUX BHEYPOUHBIX 3aHATHIA.

Komnekuuu HCnonb3yloTcs TONBKO JJISI O3HAKOMJICHHMSI Y4YallUXCsi C BHEIIHUM BHUJOM U
bu3nyeCKUMU CBOIICTBAMH M3y4aeMbIX BEIIECTB M MaTepHasioB. J[s MpoBeIeHUS] XUMUYECKUX
OMBITOB KOJUUIEKLIUU HCIIOJIH30BATh HEIb3SI.

XuMHYecKHe peaKkTHBbI U MaTepuajbl. OOpailleHne CO MHOTMMH BeIeCTBaMHU Tpedyer
CTPOTOrO COOJIOJICHUSI TIPABWJI TEXHUKU O€30MacHOCTH, OCOOCHHO IMPH BBHIMOJTHCHHH OIBITOB
camMumu  ydamumucsa. Bce  HeoOxomumble  Mepbl  MPEAOCTOPOKHOCTH — yKa3aHbl B
COOTBETCTBYIOIIUX JOKYMEHTAX U HHCTPYKIIHSX, @ TAK)KE B TOCOOUSX ISl YUUTEICH XUMUH.
Haubonee yacto ucnosibpzyemble peakTHUBBI U MaTepUaIbL:

1) npocThie BeliecTBa - MeJib, HATPHA, KalblUi, ATFOMUHNAN, MarHUMH, JKEJI€30, IUHK, cepa,

2) oxcuuabl — meau (1), kanpims, sxenesa (1), maraus;

3) KHCIOTHI - COJIsSIHAs, CEPHAst, a30THAS;

4) OCHOBaHHsI - THIPOKCHJ HATpPHUs, THAPOKCHI KAaJIbIUS, THAPOKCHI Oapus, 25%-HbIi
BOJHBINM pacTBOP AMMHAKa;

5) comu - xmopuabl Hatpus, meau (1), sxemesza(lll); HuTpatel Kanws, HaTpus, cepeOpa;
cynbdarer meau(ll), xenesza(ll), sxemesza(lll), amromunusA, aMMOHHS, Kauus, OpPOMHJ
HaTpUS,

6) opraHMYeckHe COCIAMHEHHs - KpaxMall, TJIMIUPHUH, YKCYCHAas KHCJIOTa, METHJIOBBIN
OpaHXeBbId, peHoNPTaNCHH, JTaKMYC.

XuMnueckass JabdopaTopHasi mocylda, annaparel W NpHOOPbI. XHUMHYECKas Iocyaa
MOJIpa3/ieNiAeTCsl Ha JIBE TPYIIBL: JIJIsl BHIIOJHEHUS ONBITOB yYaIlUMHUCA U JEMOHCTPAIMOHHBIX
OTIBITOB.

[Tpubopsl, anmapaTsl U YCTAaHOBKH, UCTIOJIb3yeMbIE HA YPOKaX XUMHHU, MOAPA3EIAIOT HA OCHOBE
MPOTEKAMUX B HUX (HU3UYECKHMX W XUMHUYECKHUX IIPOIECCOB C YyYaCTHUEM BEIIECTB,
HAXOJSIIUXCS B Pa3HBIX arperaTHbIX COCTOSTHUSIX:

1) npubopsl s pabOTHI C Ta3aMH - MMOJyYCHUE, COOMpaHHe, OYMCTKA, CYIIKA, MTOTJIOIICHHE
ra3oB; peakIMi MEeX1y NOTOKaMH T'a30B;

2) anmapaThl U TPUOOPHI TSI ONBITOB C JKUAKHMH U TBEPJBIMH BEIIECTBAMH - MEPETOHKA,
bunbTpOBaHME, KPUCTAJUIM3AINS;, IPOBEJACHIE PEaKIMid MEXIy TBEPIbIM BEIIECTBOM U
YKUJIKOCTBIO, )KUJKOCTBIO U KUJIKOCTBIO, TBEPIBIMU BEIIECTBAMH.

BHe »Tol knmaccuduKaluy HaXoAATCs ABE TPYIIBI y4eOHOM anmaparypsl:
). ayis u3ydeHus: TeOPETHUECKUX BOIPOCOB XMMHUHU - WILTIOCTPAIMS 3aKOHA COXPAaHEHUS
Macchl BEUIECTB, JAEMOHCTpALUs SJIEKTPONPOBOJHOCTH PAaCTBOPOB, JIE€MOHCTpaIuUs
JIBIKEHUSI HOHOB B DJIEKTPUUYECKOM I10JI€; I U3yUYEHHUS CKOPOCTH XUMUYECKON pPeaKkIuu
Y XUMUYECKOTO PAaBHOBECHS;
2). IS WIUTFOCTPAIIMM XUMHYECKUX OCHOB 3aBOJICKUX CITIOCOOOB IMOJTYYEHUS] HEKOTOPHIX
BEIIECTB (CEPHOM KUCIOTHI, aMMHUAKa U T. I1.).
BcnomoraTenbHy0 pojib MTPalOT HU3MEPUTEIbHBIE M HArpeBaTelIbHbIe MPUOOPHI, pa3TudYHbIC
MPUCTIOCOOICHHUS JJIsI BHITTOJIHEHUS OTIBITOB.
Mopean. OObeKTaMH MOJCIUPOBAHUS B XHMHH SBIBIFOTCS aTOMBI, MOJIEKYJbI, KPHUCTAJLIBI,
3aBOJICKME amnmaparbl, a TaKXke MPOUCXOJdIlMe Tmpolecchl. B  mnpenogaBaHuM XUMUU
WCITOJIB3YIOTCSI MOJIETTH KPUCTALTMYECKUX PEIIETOK aiMasa, rpaduta, cepsl, ¢ocdopa, okcuma
yraepona(lV), uoma, xeneza, meauw, MarHus. HaOGopel Mozenell aTOMOB JUIisl COCTaBJICHUS
IApOCTEPIKHEBBIX MOJICIICH MOJIEKYJI IPH U3YUYEHUH OPTaHUIECKON XHUMUH.
YueOHble TOCOOMSI Ha MeYaTHO ocHOBe. B mpoiecce oOyueHUss XMUMHH HCIOJB3YIOTCS
ciemyromye TabauIbl MOCTOSHHOTO dKcroHupoBaHus: «llepuoandeckas cucteMa XHUMHUYECKHX
anementoB J[. M. MenneneeBa», «Tabmuiia pacTBOPUMOCTH KHCIOT, OCHOBAaHHHA H COJE»,
«ONEKTPOXUMHUYECKUH PsIJT HATIPSYKEHUH METaJIOBY.
Jns  opraHW3allud  CaMOCTOATENbHOW paboThl OOydarommxcs Ha YpPOKax HCIOJIb3YIOT
Pa3HOOOpa3HbIC NUAKTHYECKHUE MaTepHaJIbl: TETpaau Ha TIEYaTHOW OCHOBE, KapTOUYKH C



3aJaHUsIMA Pa3HOW CTENEeHM TPYAHOCTH JUISI M3YyYCHHs HOBOTO MarepHaja, CaMOIPOBEPKU U
KOHTPOJIS 3HAHUH yJaIuXxcsl.

JKpPaHHO-3BYKOBbIe CpeIcTBa O00y4YeHUsl. DKpPaHHO-3BYKOBBIC IIOCOOMS [ENATCS Ha TpHU
OoJsibIIMie TPYNIBI: CTaTUYHBIC, KBAa3WAWHAMHUYHbIE M JAWHaMU4HbIe. CTaTHYHBIMH SKPaHHO-
3BYKOBBIMHU CPEJICTBAMU OOYUEHUS SBISIIOTCA TUAPUIBMBI, THATO3UTHUBHI (CIIai Ibl), €IMHUYHBIC
TpaHCHapaHThl Juis rpadonpoekropa. Cepun TpaHCHAPAHTOB IO3BOJISIOT HMHTHPOBATH
JBIDKCHUE ITyTEM IOCJIEI0BATEIbHOIO HAJIOXKEHHUsI OJHOrO TpaHCIapaHTa Ha Apyroil. Takue
CepHH OTHOCAT K KBa3UAMHAMUYHBIM YKPAHHBIM ITOCOOHSIM.

JIMHaMUYHBIMH SKPaHHO-3BYKOBBIMH TIOCOOMSIMH SIBIISIFOTCSI MPOU3BEJCHHUA KuHemarorpada:
JOKYMEHTAJIBHOTO, XPOHUKAJIBHOTO, MYJIbTUIUIMKAMOHHOTO. K 3TOH jke Tpymnme OTHOCATCS
9KPaHHO-3BYKOBBIE CpEACTBA O0yUEHHS, IS IPEIbsIBICHUS HH(POPMAIK KOTOPBIX HEOOX0aMa
KOMITBIOTEPHAsI TEXHUKA.

Texnuueckue cpeacrsa od0yuyeHusi. [Ipy KOMIUIEKCHOM HCIOJB30BAHUU CPEACTB OOYy4YECHHUS
Hen30eKEH BONPOC O BO3MOXKHOCTH 3aMEHBl OJHOTO MOCOOHMS JpyruM, HampuMep
JIEMOHCTPAIIMOHHOTO WJIM Ja0OpaTOPHOTO OMBITA €ro M300paskeHueM Ha skpane. MHdopmanus,
cozieprKaIasics B 9KPaHHOM ITOCOOWH, TPEICTABISAECT COOOM JIMIIb OTPAaKEHHE PEAIbHOTO MUDA,
U TIO9TOMY OHa JIOJDKHA MMETh OIOpY B YYBCTBEHHOM OIBITE OOydaroumxcs. B mpoTHBHOM
ciyyae  (opMupyroTcs HempaBuibHble U (popmanbHble 3HaHMA. OCOOEHHO  OINAacHO
(dopMHpOBaHNE HCKAKEHHBIX MPOCTPAHCTBEHHO-BPEMEHHBIX NPEICTABICHUN, MOCKOJIBKY 3K-
paHHOE MPOCTPAHCTBO M BpPEMsl 3HAYUTEIBHO OTIMYAIOTCS OT PEAIBHOrO IMPOCTPAHCTBA U
BPEMEHU. DKpaHHOE MOCOOHE HE MOXKET 3aMEHUTh COOOM peajbHbIi OOBEKT B IPOLIECCE €ro
NO3HAHMS BBUJY TOTO, YTO HE MOXKXET OBITh MCTOYHMKOM UYyBCTBEHHOTO OIIBITA O CBOWCTBAX,
CYIIECTBEHHBIX NIPU M3YYCHUU XMUMHU: IIBETE, 3aMlaxe, KPUCTAITUINIECKOM CTPOCHHHU H T. 1. B TO
K€ BpeMs IPH HAIMYHHU Y YYAIIUXCs JOCTATOYHBIX YYBCTBEHHBIX 3HAaHHMI HAa HEKOTOPBIX ATamax
00y4YeHHsI BOCIIPOM3BEJCHUE XMMHYECKOTO ONbITa B SKPAHHOM IMOCOOMM MOXKET OBITh Oolee
11e7IecO00pa3HBIM, Y€M €r0 IIOBTOPHAS IEMOHCTPALIHSL.

IInanupyemMsble pe3yJbTaThl H3y4eHHs1 Y4eOHOI0 IpeaMeTa.

B pe3ynbrare u3ydeHus XMMUM Ha 6a30BOM YPOBHE YUEHMK JIOJKEH
3HAThH/IIOHUMATH:

® XHMHUYECKYI0 CHMBOJIMKY: 3HAaKH XUMHMUYECKHX D3JEMEHTOB, (OpPMyJbl XHMHYECKUX
BEILECTB, YPABHEHUSA XUMUYECKUX PEAKIUN;

e BAKHEHIINE XMMHUUYECKHE IOHATHUSA: BEIIECTBO, XUMUYECKHN DIIEMEHT, aTOM, MOJIEKYJa,
OTHOCHUTEIIBHBIE AaTOMHAas W MOJIEKYJspHas MacChl, HOH, aJUIOTPOIHs, W30TOIIBI,
XUMHYECKAsI CBS3b, dJIEKTPOOTPULIATEIBHOCTD, BAJICHTHOCTD, CTEIIEHb OKUCIIEHUS, MOJIb,
MOJISIpHAsi Macca, MOJIAPHBIA 00bEM, BELIECTBA MOJIEKYJISPHOTO U HEMOJEKYISPHOTO
CTPOEHHUsI, PACTBOPBI, IEKTPOIUT U HEDIEKTPOJIUT, SICKTPOIUTUYECKAS IUCCOLUALN,
OKHUCJIUTEb U BOCCTAHOBUTENb, OKHCIEHHWE M BOCCTAaHOBJIEHHE, TEIUIOBOM 3(ddexT
peakuuy, CKOpPOCTb XHMHUYECKOM peakluy, Karajlin3, XUMUYECKOE paBHOBECHE,
YIJIEpOAHbIN CKeNeT, GyHKIMOHAbHAS TPYIIa, H30MEpHsl, TOMOJIOTHUS;

e OCHOBHBIC 3aKOHBl XHMHM: COXPAaHEHHMs MAaCChl BEIIECTB, IIOCTOSHCTBA COCTAaBa,
MEPUOJUYECKUI 3aKOH;

® OCHOBHBIE TEOpPUM XHMHM: XHMHUYECKOW CBS3H, JJIEKTPOJUTUYECKON IJUCCOLIMALUH,
CTPOEHHUsI OPraHUYECKUX COCIUHEHUN;

e BAKHEHIIME BEIIECTBA U MAaTEPHUAIbl: OCHOBHBIE METAJUIBl U CIUIABBI, CEpHAasi, COJISHAs,
a30THasi U YKCyCHas KHUCIJIOTHI; IEI0YH, aMMHaK, MUHEpajbHbIe YAOOpEHMs, METaH,
ATUJICH, aleTUJIeH, OC€H30J, 3TaHOJ], JXUPbI, MbLIa, TJIOKO3a, C€axapo3a, Kpaxmal,
KJIeTYaTKa, OJIKH, NCKYCCTBEHHbIE 1 CHHTETUYECKHE BOJIOKHA, Kay4yKH, IIIACTMACCHI;

yMeTh:

® Ha3bIBATh: 3HAKW XMMHMUYECKHX JJIEMEHTOB, M3YYCHHBIC BEIIECTBA I10 «TPUBUAIBHOW
WM MEXKITYHApPOIHON HOMEHKJIATYype;



¢ OomnpeacJasaTb: BaJICHTHOCTD M CTCICHb OKHCICHUA XHUMHYECKHUX JJIEMCHTOB, THII
XUMHUYECKON CBSA3M B COCIUHEHUSX, 3apsj MOHA, XapaKTep cpeAbl B BOAHBIX PACTBOPAX
HCOPTaHUYCCKUX COGI[I/IHCHI/II;’I, OKHCJIIUTCIIb W BOCCTAHOBUTCIIb, MMPUHAMJICKHOCTDH
BEIIECTB K Pa3IMYHbIM KJIaccaM OpraHMYeCKUX COETUHEHU;

® XapaKTepH30BaTh: DJIEMEHTHI MAJBIX MEPHOAOB IO MX TOJOKEHHUIO B MEPHOIUICCKON
cucteme JI.M.MenpaeneeBa; oOIME XUMHUYCCKHE CBOMCTBA METAUIOB, HEMETAJIOB,
OCHOBHBIX KIJIACCOB HEOPraHWYEeCKUX M OPraHUYeCKUX COEIWHEHUH; CTpOCHHE W
XUMHYECKHE CBOUCTBA HU3YYCHHBIX OPTraHUYCCKUX COGHHHCHHﬁ;

e O0DBSICHATH: 3aBHCHMOCTh CBOWCTB BEILIECTB OT HMX COCTaBa U CTPOCHUS; MPUPOAY
XUMHUYECKON CBSI3U (MOHHOM, KOBaJeHTHOM, METa/NIMYECKOi), 3aBUCUMOCTb CKOPOCTH
XUMHUYECKON peakuH U MOJ0KEHU XUMUYECKOTO PaBHOBECHUS OT Pa3IHMYHBIX (PAKTOPOB;

e BBINOJHATH  XUMHUYECKUH  OKCHEPUMEHT 1O  PACIO3HABAHUIO  Ba)KHEHIIMX
HEOPraHMYECKUX (KHCIOPOJ, BOAOPO, YIJIEKUCIBIA ra3, aMMHAaK, pacTBOPbHI KUCIOT U
nienoue, XJopua-, cyibdar -, kapOOHAT-MOHBI, MOHBI AMMOHHUS) U OPTAHHYECKUX
BEIIIECTB;

¢ BBIYHMCJIAATH. MAaCCOBYIO JIOJIF0 XUMHUYECKOIO JJIEMEHTa 1o (opMmysie COCTMHEHUS,
MacCOBYIO JIOJII0 PacTBOPEHHOIO BEIIECTBA B PACTBOPE, KOJMYECTBO BEUIECTBA, 00BEM
WM MacCy PeareHTOB WM MPOAYKTOB PEaKIIHH.

® MPOBOAUTH CaMOCTOATEIbHBIN TOUCK XMMHUYECKOH WH(POPMALUU C HCIOIb30BAHUEM
Pa3IUYHBIX MCTOYHUKOB (HAy4HO-TIOMYJISPHBIX M3JaHUM, KOMIBIOTEPHbIX 0a3 JAaHHBIX,
pecypcoB MHTepHeTa); MCHOIB30BaTh KOMIBIOTEPHBIE TEXHOJOTHUU Al 00paboOTKU U
nepeaayr XUMHIECKOW HHPOPMALIMH U €€ MPEICTABICHHUS B Pa3INYHBIX (hopMax;

® HCHO0Jb30BATH NMPUOOPETEHHbIE 3HAHUS M YMEHHSI B MPAKTHYECKOH JeATeJIHLHOCTH
U MOBCETHEBHOM KU3HM JIJIf:

e OOBSICHEHHUS XUMHUYECKHX SIBICHUH, NPOUCXOASAIIMX B TMpUpoAe, OBITYy U Ha
MIPOU3BO/JICTBE;

® OIIpCACIICHHUA BO3MOXHOCTH IIPOTCKAHUA XHUMHUYCCKUX HpeBpaHIGHI/H\/JI B PA3JIMYHBIX
YCJIOBUAX U OLCHKU HUX HOCHGHCTBHﬁ;

® OSKOJOTHYECKH IPaMOTHOTO MOBEACHUS B OKpYXKAIOIIeH cpee;

® OIEHKHA BIUSHUS XUMHUYECKOTO 3arpsi3HEHUs OKPYXKArolled cpeabpl Ha OpraHu3M
YeNoBeKa U IPYTUe KUBbIE OPraHU3MBI;

e (Qe3omacHOro OOpamlieHus ¢ TOPIOYMMHM M TOKCHYHBIMM BEIIECTBaMH, JaOOPAaTOPHBIM
000pyI0BaHNEM;

® MPUTOTOBJICHHUS PACTBOPOB 33JJaHHOM KOHIIEHTPAIIMU B OBITY U Ha MMPOU3BOJICTBE;

® KPUTUYECKOW OIEHKH JOCTOBEPHOCTH XHMHUYECKOW HHGPOpMAIUH, MOCTyHalole u3
Pa3HbIX HCTOYHHUKOB.

JIOKYMEHTBI:

7. Tlpuka3 MunoOpHayku ot 17.12. 2010r. Ne 1897 «O06 yTBepx)AcHUU U BBEICHUU B
nericreue ®I'OC OOO»

8. Tlpwka3 MunooOpHayku ot 17.05.2012 Ne 413 «O0 yTBep»KJICHUHM W BBEJICHUU B
neiicteue ®I'OC cpeanero( moIHOTO) 001IET0 0OPA30BAHMSI

9. TMucermo MuHucTepcTBa 0oOpasoBanus u Hayku P® ot 19 anpenst 201 1r. Ne03-255 «O
BBEJICHUU (eIepabHBIX TOCYIapCTBEHHBIX 00pa30BaTEIbHBIX CTAHIAPTOB OOIIETO
00pazoBaHU»

10. Ipuka3 Muno6puayku Poccuu ot 7 utons 2012 r. Ne 24480 «O0 yTBepKaeHUN
benepanbHOro rocy1apcTBEHHOI0 00pa30BaTeNIbHOTO CTaHAAapTa CPEIHETO
(momHOTO0) 0011IeT0 00pa30BAHUS»



11. denepanbHOTO TOCYIAPCTBEHHOTO 00Pa30BATEIHHOTO CTAHIapTa OCHOBHOT'O OOIIETO
oOpazoBanus (npukaz MuHuctepcTa oopasoBanus U Hayku Poccuiickoii denepammn
ot 17 nexadbps 2010 r. Ne 1897)

12. IlpumepHbIe TPOTPaMMBI 110 Y4€OHBIM MpeaMeTaM (eaeparbHOro 0a3uCHOTO
y4eOHOro IJIaHa.

Pexomenayemas qureparypa.
1. Jluteparypa, ucnosib3yemMasi yuuTeJeM:

- OCHOBHAs Iumepamypa
1. Tabpuensa O.C. Ilporpamma kypca xumuu st 8-11 kimaccoB 00me00pa3oBaTeIbHBIX
yapexaeHuii. — M.: Jlpoda;

2. I'abpuensa O.C. Xumust: § kiacc : y4eOHHK I 001Ie00pa30BaTeIbHBIX YUpPESKISHUN. — M.:
Hpoda.

- 0ONOIHUMENbHAS TUMePamypa

1. I'abpuensn O.C. U3yuaem xumuro B 8 ki.: nuaaktudeckue marepuansl / O.C. ['abpuensH,
T.B. Cmupnoa. — M.: baiuk miroc

2. XuMmus: 8 Kjacc: KOHTPOJbHBIE U TpoBepouHble paboThl k ydeOHuky O.C. I'aGpuensHa
«Xumus. 8 kmace» / O.C. IN'abpuensn, I1.H. bepeskun, A.A. Ymakosa u 1p. — M. : JIpoda;

3. Tabpuensn O.C., BuckobGoiinukoBa H.II., SlmykoBa A.B. HacronpHas KHHra yduTels.
Xumus. 8 ki1.: Meroauueckoe mocobue. — M.: JIpoda;

4. I'abpuensH O.C., Pynos H.H., Tonkynos B.M. Xumudeckuii skcriepuMeHT B LIKOJIE. 8 Kilacc.
— M.: lpoda

5. Anxumuk (http://www.alhimik.ru/) - onuH U3 TydIIUX CAaUTOB PYyCCKOSI3BIYHOTO XUMHUUYECKOTO
WHTepHeTa OPHEHTUPOBAHHBIN HA YYUTENS U YICHUKA, PETOaBaTeNs U CTyICHTA.

2. Jlutepatypa, pekoMeHaAyeMas AJs y4aluXcs.
- OCHOBHAS TUMepamypa
ladpuensu O.C. Xumust: 8 kiace : yueOHUK Il 00111€00pa30oBaTEIbHBIX YUpEeKAeHUH. — M.:
Hpoda.
- 0ONOTHUMENbHAS TUMmepamypa
1. XKypnan «Xumust B IKOIE»;
2. Konrtpen - Xumusa ans Bcex (http://kontren.narod.ru). - nuHpopManmoHHO-00pa3oBaTEIbHBIN
CalT AJIs TeX, KTO U3y4aeT XUMHIO, KTO €€ IIPEIoJIaeT, A BCeX KTO HHTEPECYeTCss XUMUEl.
3. Anxumuk (http://www.alhimik.ru/) - oauH U3 JydInX CAHTOB PYCCKOSI3BIYHOTO XUMUYIECKOTO
HHTepHeTa OpHEHTUPOBAHHBIHN HA YUUTENs U YUSHUKA, PeroJaBaTes U CTyIeHTa.
4. DHIUKIJIONIETUYECKUN CI0Baph FOHOTO XUMHKA

3. Meauapecypchoil.
— (D «Heopranndeckast XuMus», U31aTENbCTBO «Y YUTENB)»
— CD «llIkona Kupuina u Medoaus», U31aTebCTBO «Y YUTEb
— Xwumus. [Ipoceemenne «Heoprannueckas xuMush»,. 8 kiace. (Ha 2-X AUCKax)
— Xwumus (8-11 knacc). BupryanbHas naboparopust (yueOHOE 3JEKTPOHHOE U3JaHHE)



