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HOACHUTEJIbBHAA 3AIINCKA

Pabouas mporpamma y4eOHOro Kypca Mo XUMHH JUIsl 8 Kiacca pa3padborana Ha ocHoBe PI'OC BTOPOro MOKOJICHHUS, TPUMEPHOH MPOTrpaMMBI
OCHOBHOTO 0011ero oOpa3oBanus 1Mo XUMUU (0a30BbIid ypoBeHB) U aBTOpckoil mporpammbl O.C. INabpuensna (I'abpuensa O.C. mporpamma Kypca
xumun Juist 8-11 kiaccoB 001eo0pa3oBaTebHBIX yupexaeauii M: JIpoda,2018 r).

[Iporpamma paccuutana Ha 68 yacoB (2 vaca B Henento). [lanHas mporpaMma KOHKPETHU3UPYET COAEp)KaHUE CTaHAapTa, JaET pachpeneieHue
Y4eOHBIX YacoB MO pa3lieliaM Kypca, MOCIe0BATEIbHOCTh U3YUSHHSI TEM W Pa3JesioOB ¢ YYETOM MEXKIIPEIMETHBIX M MPEIMETHBIX CBSI3CH, JIOTUKH
y4eOHOT0 MpoIriecca, BO3PACTHBIX 0OCOOCHHOCTEH yJaIruxcsl.

Xumus, Kak OJJHa U3 OCHOBOIIOJIATAIOIINX O0JIACTeH €CTECTBO3HAHMUS, SIBIISIETCS HEOTHEMJIEMON YacThi0 00pa30BaHMs MIKOJIBHUKOB. Kak Ibiid
YeJIOBEK KUBET B MHPE BEIIECTB, TIOITOMY OH JOJDKEH MMETh OCHOBBI ()yHAMEHTAIBHBIX 3HAHUN 0 XUMHUH (XMMHUYECKasi CHMBOJINKA, XUMHUYECKH €
MOHATHUS, (AKThI, OCHOBHBIC 3aKOHBI M TCOPHH), TO3BOJISIONINE BHIPAOOTATH IMPEICTABICHHUS O COCTaBE BEIIECTB, MX CTPOCHHH, MPEBPAIICHUSIX,
MPAaKTUYECKOM HCIOJIB30BAHUH, A TAKXKe 00 OIMACHOCTH, KOTOPYIO OHM MOTYT MPEICTaBIATh. V3ydas XMMHUIO, ydaluecss y3HAIOT O MaTepHaIbHOM
€IMHCTBE BCEX BEIIECTB OKPYKAIOIIETO MHPA, OOYCIOBICHHOCTH CBOMCTB BEIIECTB MX COCTABOM M CTPOCHHEM, IMO3HABACMOCTH U INPEICKA3yeMOCTH
XUMUYECKHX sSBJICHUU. V3yueHre CBONCTB BEIIECTB U MX MPEBPAIICHHHA CIIOCOOCTBYET Pa3BUTHIO JOIMYECKOTO MBINUICHHUS, @ MpaKTH4YecKas padoTa ¢
BeIIeCTBaMH (J1a00OpaTOPHBIE OIBITHI) — TPYAOIKOOUI0, aKKypaTHOCTH U coOpaHHOCTH. Ha mpuMepe XUMHM ydaniuecs MoJydaroT MPEICTaBICHUS O
METO/AX IMO3HAHUS, XapaKTEPHBIX I €CTECTBEHHBIX HAYK (IKCIIEPUMEHTAIBHOM U TEOPETUIECKOM).

Pabouast mporpamma yuyeOHOTO Kypca XMMHH JUIsl 8 Kilacca COCTaBJeHa Ha OCHOBE [IpuMepHOl mporpaMMbl OCHOBHOTO 00IIEro o0Opa3oBaHus
o xumun (0a30BBIH YPOBEHB) U MPOrpaMMBI Kypca XUMHH JIJIsl ydamuxcs 8 KiaccoB o0mieodpa3oBareibHbIX yupexxaenuit apropa O. C. ['abpuensHa
(2018 roma).

[Tporpamma paccuntana Ha 68 4acoB (2 yaca B HE/IEIIO), B TOM YKCJI€ Ha KOHTPOJIbHBIE pa0OThI- 4 yaca, MpakTUYeCKHe paboThl —7 YaCOB.

Copneprkanue mporpaMMbl HallpaBJIeHO Ha OCBOEHHUE yYalllMMUCS 3HAHUH, yMEHHMI U HABBIKOB Ha 0230BOM YpPOBHE.

Henun n3yueHust Xumuu B 8 Kiacce:
* OCBOCHHE BOXHEHWITNX 3HAHWH 00 OCHOBHBIX OHATHIX M 3aKOHAX XMMUHU, XUMHYECKOW CHIMBOJIHKE;

* OBJIQJICHHE YMEHUSMHU HaOJI0/1aTh XUMHUYECKHE SIBJICHUSI, POBOJUTh XUMHUYECKUH 3KCIEPUMEHT, IPOU3BOAUTH PAacyeThl HA OCHOBE XMMHYECKUX
(GbopMyJ1 BELIECTB U YPAaBHEHUN XUMUUYECKUX pEaKLUil;

* pa3BUTHE I[IO3HABATEJIbHBIX HWHTEPECOB U HMHTEJUIEKTYalbHBIX CIIOCOOHOCTEH B IMpOLECCe MPOBENEHUS XHUMUYECKOTO HKCIIEPUMEHTA,
CaMOCTOSITENILHOTO PUOOPETEHHs 3HAHUN B COOTBETCTBUM C BOSHUKAIOIIUMHU KHU3HEHHBIMU OTPEOHOCTIIMH;

* BOCHHMTaHUE OTHOIICHUS K XUMHUH KaK K OJHOMY M3 (yHAAMEHTAIbHBIX KOMIOHEHTOB €CTECTBO3HAHHUS U 3JIEMEHTY O0IeYeIOBEYECKON KYIbTYPHI;

* TNPUMEHEHHUE MOJYYCHHBIX 3HAHUNH M yMEHHH i1 0e30MacHOro HMCIOJb30BAaHUS BEIIECTB M MaTEpUaNoB B OBITY, CEIbCKOM XO3SHCTBE M Ha
IIPOU3BOJCTBE, PEIICHUS IPAKTUYECKUX 3a1ad B IOBCEIHEBHOW >KU3HHU, NMPEAYIPEXKACHUS SBICHHUM, HAHOCAIIMX Bpel 310pPOBbI0 YEJIOBEKa U
OKpY>Kalollen cpene.

3agaun:

1.ChopmupoBaTh 3HaHNE OCHOBHBIX MOHATUHN U 3aKOHOB XUMHH;



2. BocnuteiBaTh 001I€YETIOBEYECKYIO KYIBTYPY;
3. Yuuth HabII01aTh, IPUMEHSTH NOJTYYCHHbIC 3HAHUS HA TIPAKTHKE.

JIMYHOCTHBIMH pe3yJIbTaTaMM U3yYCHHS IIpeaMeTa «XUMHUsI» B 8 Kilacce SBISIOTCS CIEAYIONINE YMEHUS:

® 0CO3HABaTh €AWHCTBO M ILEIOCTHOCTh OKPY)KAIOIIEro MHpPa, BO3MOXKHOCTH €r0 IO3HABAEMOCTH U OOBSICHUMOCTH Ha OCHOBE JIOCTIIKCHHI
HayKH;

® [IOCTETNIEHHO BBICTPaMBaTh COOCTBEHHOE LIEJIOCTHOE MUPOBO33PEHME: OCO3HABaTh IOTPEOHOCTh U TOTOBHOCTh K CaMOOOpPa30BAHUIO, B TOM
YHCIIe ¥ B PAMKaX CaMOCTOSATEIILHOM JIESITETbHOCTH BHE IIIKOJIBI;

® OIICHUBATD KU3HEHHBIC CUTYallUU C TOUYKU 3pEHUs O€30IaCHOTO 00pa3a KU3HU M COXPAaHEHUS 3/10POBbS;

® OIICHUBATh PKOJIOTHUECKUI PHUCK B3aMOOTHOIIICHUM YeIoBeKa U IIpUpOALI.
L4 q)OpMI/IpOBaTB 9KOJIOTMYCCKOC MBIINUICHHUE: YMCHHUEC OLICHUBATHL CBOIO JACATCIBHOCTD U IMOCTYIIKU APYIUX HIO,HGﬁ C TOYKHU 3pCHUA COXPAHCHUA
OKp}/')KaIOH_[eﬁ CpCAabl - rapaHTa ) XU3HHu U 6JIaFOHOJ'Iy‘~II/I$I HIO,HGﬁ Ha 3emiie.

MeTanpeaMeTHBIMH PE3yJIbTaTaMU U3yYSHHS Kypca « XUMHUs SIBIIETCS (OPMHUPOBAHUE YHUBEPCATBHBIX YaeOHbIX AericTBuil (YVY [).

Pecynamusnvie YV/I.
® CaMOCTOSITEIILHO OOHAPYKUBATh U (OPMYIUPOBATH YIEOHYIO TPOOIEMY, ONPEICIATh edb YUeOHOH e TeTbHOCTH;
® BBIJIBUraTh BEPCUU pELICHUs POOIEMbI, 0CO3HABATh KOHEUHBIN PE3yJbTaT, BBIOMPATh U3 MPEIOKEHHBIX U UCKaTh CAMOCTOSITEJILHO CpEACTBa
JOCTUKEHUS LIEIIH;
® COCTaBJIATh (MHAUBUIYAIbHO WM B TPYIIIE) IUIaH PEIICHUs TPOOJIEMBI,
e paboTas 1o MJIaHy, CBEPSTh CBOU JAECUCTBUS C IEJIbIO U, IPU HEOOXOIUMOCTH, UCTIPABIISATH OLIMOKH CaMOCTOSTENbHO;
® B IMAJIOTE C YYUTEJIEM COBEPIIEHCTBOBATh CAMOCTOSITENILHO BHIPAOOTaHHBIE KPUTEPUU OLIEHKH.

Tloznasamenvruvie YYVJ/I:

® AaHAITM3UPOBATh, CPABHUBAThH, KJIaCCU(UIIMPOBATH U 0000IIaTh (PaKThI U SBICHUS. BBISIBISATH MPUYUHBI U CIEACTBUS MPOCTHIX SIBICHUM.

® OCYIIIECTBIIATH CPaBHEHUE, KITacCU(DUKAIINIO, CAMOCTOSATEIHHO BEIOUpask OCHOBAHMS U KPUTEPUHU IS YKA3aHHBIX JOTHUECKHUX OIepallvii;

® CTPOUTH JIOTUYECKOE PACCYXKIEHUE, BKIIOYAIOIIEE YCTAHOBICHUE IPUUYUHHO-CIIEICTBEHHBIX CBS3EH.

® CO3/1aBaTh CXEMATUIECKHUE MOJICIIH C BBIJICIICHHEM CYIIECTBEHHBIX XapaKTEPUCTUK OOBEKTA.

® COCTABJISITh TE3UCHI, PA3JIMYHBIE BUBI IJIAHOB (TIPOCTHIX, CIOXKHBIX U T.I1.).

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

® YMETh OMNPENEATH BO3MOKHBIE MCTOYHHUKH HEOOXOIMMBIX CBEICHHM, NMPOWU3BOJAWTH MOWCK HMH(POpPMAIUH, aHAIM3UPOBATh W OIEHWUBATH €&
JIOCTOBEPHOCTD.

Kommynuxamusnvie YYIJI:

CamocToATeNbHO OPraHNW30BBIBATh YUEOHOE B3aWMOJICHCTBHE B TpymIe (ONmpeaensTh OOIIHMe [eIH, paclpeneisTh POJ, JOTOBAPHBATHCS IPYT C
JIPYTOM U T.1.).



I[IpeamMeTHBIMU pe3yJIbTATAMM U3YyUYCHUS NIPEAMETA ABJISIOTCS CIAEAYIOIINE YMECHUS:
® OCO3HAHUE POJIU BEILECTB:
- OIIPENEIIATH POJIb PA3JIMYHBIX BEIIECTB B IIPUPOJIE U TEXHUKE;
- OOBSICHATBH POJIb BEIIECTB B UX KPYTOBOPOTE.
® PacCMOTPEHUE XUMMHUUYECKUX IIPOLECCOB:

- IPUBOJUTH IIPUMEPBI XUMUUYECKUX ITPOLECCOB B IIPUPOJIE;

- HAXOJUTh Y€PThI, CBUICTEIbCTBYIOMINE 00 OOIIMX MPU3HAKAX XUMUUYECKHUX MPOIIECCOB U UX PA3TUUMSIX.

® HCII0JIb30BaHNE XUMHUYECKUX 3HAHUM B OBITY:

— OOBSCHATH 3HAUCHHUE BEIIECTB B KU3HU U XO34HUCTBE YEJIOBEKa.

® 00BSCHATH MUP C TOYKH 3PEHUSI XUMUU:

— MEPEUYUCIATh OTIUYUTEIIbHBIE CBOMCTBA XUMUYECKUX BELIECTB;

— pa3ynyaTh OCHOBHBIE XUMUYECKHUE ITPOLECCHI;

- OIIPEJEIATh OCHOBHBIE KJIACChl HEOPTAHUYECKNX BELIECTB;

- IOHUMATh CMBICJI XUMUYECKUX TEPMHUHOB.

® OBJIAJICHME OCHOBAMH METOAOB MMO3HAHUSA, XAPAKTEPHBIX JJIsI ECTECTBEHHBIX HAYK:
- XapaKTepU30BaTh METO/Ibl XUMUYECKOW HayKu (HAOIIOJCHUE, CPABHEHHUE, SKCIIEPUMEHT, U3MEPEHHUE) U UX POJIb B IO3HAHUU MPUPO/IBI;
- IPOBOJUTH XUMUYECKHE OMBITHI U SKCIIEPUMEHTHI K OOBSICHATH UX PE3YJbTaThI.
® yMEHHE OIICHUBATH IMOBEJICHUE YEIOBEKA C TOUKH 3PEHUSI XUMUYECKOI 0€30MacHOCTH 110 OTHOIIEHUIO K YEJIOBEKY U PUPOJIC:
- MCTIOJIb30BaTh 3HAHUS XUMHH MIPH COOIIOICHUU MPABUII UCTIOIH30BAHMSI OBITOBBIX XMMHUECKUX MPENapaToB;
— pa3jinyaTb OITaCHBLIC U Oe30macHbIe BEIICCTBA.

PaGouas mporpamma mocTpoeHa Ha OCHOBE KOHIIEHTPHUYECKOTO MOJAXO0Ja. DTO JAOCTUTAeTCs MyTeM BBIUJICHEHHS NUIAKTUYECKOW eAMHHIIBI —
XUMHUYECKOTO JIEMEHTA - U JAIBHEHIIIEM YCIOKHEHUN U PACHIMPEHHUH €€ 3/1eCh TAKOBBIMHU BBICTYIAIOT (POPMBI CyIIeCTBOBaHUS (CBOOOHBIE aTOMBI,
MPOCTHIE W CIIOKHBIE BellecTBa). B mporpamme y4uTHIBaeTCS pealv3anusi MEXKIPEAMETHBIX cBsi3el ¢ kKypcoM ¢u3uku (7 kmacc) u ouonoruu (6-7
KJIacChl), TJI€ Ia€TCs 3HAKOMCTBO C CTPOEHHUEM aToOMa, XMMHUYECKON OpraHu3aliiend KJIeTKH U mpoleccaMu oOMeHa BEIIECTB.

OcHoBHO# (opMOIl opranuzanuy y4eOHOro mpolecca SBISeTCs KIACCHO-ypOUHas cucTemMa. B kadecTBe JOMONHUTENBHBIX (POPM OpraHu3aluu
00pa3oBaTeNLHOIO MPOIECCa HCIOIB3YETCS CHCTeMa KOHCYJIBTAIIMOHHOW TOJICPKKH, HHAWNBUAYATbHBIX 3aHSITHM, CaMOCTOsITEIbHAs padoTa
y4aluxcs ¢ UCTIOJIb30BaHUEM COBPEMEHHBIX HH()OPMAIIMOHHBIX TEXHOJIOTHH.

[IpeoGnanatomeit (Gopmoit  KOHTPOJISI BBICTYMAOT IMHUCBMEHHBIM  (CaMOCTOSITENIbHbIE M KOHTPOJIbHBIE pPabOThl) M YCTHBIM OIpPOC
(cobecenoBanue).
HMcxoaHbIMH JOKYMEHTAMMU J1JIS1 COCTABJIEHHSI MIPpUMepa padodeil MporpaMMbl SBUJIMCH .
1. Tlpuka3 MunoOpuayku ot 17.12. 2015r. Ne 1897 «O6 ytBepkaenun u BBeaeHuu B aericteue ®I'OC OOO0»
2. Ilpuxa3z MunoOpHayku ot 17.05.2012 Ne 413 «OO0 yrBepxnaennu u BBeaeHuu B aerictsrue @I'OC cpeanero( moaHoro) o0miero oopa3zoBaHus»
3. TIucemo MunuctepcrBa oopazoBanus u Hayku P® ot 19 anpens 2015 1. Ne03-255 «O BBesieHnN QeepaibHBIX FOCYJAPCTBEHHBIX 00pa30BaTeIbHBIX
CTaHIAPTOB OOIIETO 0OPA30BAHU»



4. Tlpuxa3z Munoopuayku Poccun ot 7 mronst 2012 1. Ne 24480 «O06 yTBepxaeHnHN (eaepalbHOTO TOCyIapCTBEHHOTO 00pa30BaTeIbHOTO CTaHIApTa
cpeaHero (MmoJHOT0) 00IIero 00pa3oBaHUsD»
5. ®depepalbHOTO rOCYJApCTBEHHOTO 00Pa30BaTENbHOTO CTAHAAPTa OCHOBHOTO 00mIero oopasoBanus (nmprka3 MuHHCTEpCTBa 00pa30BaHUs M HAYKH

Poccuiickoii ®enepanuu oT 17 mexadps 2015 r. Ne 1897)
6. IIpumepHbIC MPOrPaMMBI TI0 YISOHBIM MpeaMeTaM (eaeparbHOro 0a3MCHOro yueOHOTro MIaHa.

3a ocHOBY paboueil mporpaMmbl B3sita mporpamMma Kypca xumum mias 8-11 kimaccoB oOmieoOpa3oBaTenbHbIX yupexaeHuit (arop O.C. T'abpuensn),
pexoMeHnoBanHas JlemaprameHTOM 00pa3oBaTEeNbHBIX HPOTpaMM M CTaHIApTOB oOmiero oOpa3zoBaHusi MuHuUcCTepcTBa oOpasoBanus P®D, omyOnukoBaHHAs
nznarenbetBoM «JIpodax» B 2018 romy.
[Ipennaraemple MaTepuanbl pa3paboTaHbl HAa OCHOBE aBTOpckoi mporpammbl O.C.I'abpuensina, cooTBercTByomei deneparbHOMY KOMIOHEHTY [ 0cynapcTBEHHOTO
CTaHAapTa o0IIero o0pa3oBaHus U JIOMYIIEHHOW MuHUCTepcTBOM 0Opa3oBaHus U Hayku Poccuiickoit @enepanmu (O.C.I'abpuensia [Iporpamma Kypca XUMHUH IS
8-11 xmaccoB 0011e00pa3oBaTEIbHBIX YUPEKICHUN — 2-¢ U3AaHue, nepepaboTaHHoe U qononHenHoe — M.: IIpoda, 2018.).
ABTOpPCKOH TIpOTpamMMe COOTBETCTBYET YICOHUK: «XHUMHUS 8 KIIACCH»
B aBTOpCKYyIO MporpaMmy BHECEHBI CIIEAYIOUINE H3MEHEHUS:
1.YBeJInueHo 4ucio 4acoB Ha U3YUYECHUE TEM:
- «BBegenne» 5 yacoB BMECTO 4 9aCOB 32 CUET BKJIIOUSHHSI MMPAKTHIECKUX padboT Nl m Ne2.
- Tema 3 «CoenvHEHUS] XUMUYECKHX 3JIEMEHTOBY 710 15 yacoB BMecTO 12 4acoB 3a cueT BKIIIOYCHHS MpakTHUeCKuX padboT Ne3 u NoS.
- Tema Ne4 «3MeHEHUs, IPOUCXOAAIINE C BeliecTBaMu» 12 yacoB BMecTo 10 4acoB 3a CYET BKIIIOUCHHUSI TPAKTHUECKOHM paboThl No4,
Tema No6 «PactBopenme. PactBopel. CBOWCTBAa pacTBOPOB AJIEKTPOIUTOB» 22 yaca BMecTO 18 WacoB 3a cyeT BKIIFOUEHHS TMPakTHYECKUX paboTr Ne§, 9.
[Ipaktudeckas padota Ne6,7 HCKIFOUEHBI, T.K. OTBITHI U3 3TUX PabOT MOBTOPSIFOTCS B MpakTHYecKol pabote Ne8.
Takum 00pa3oM, IpakTHUeCKHe pabOThl, COCTABISIIONINE TEMY 5 U TeMy 7, paclpeelieHbl 10 APYTHM TeMaM Kypca B COOTBETCTBHU C U3y4aeMbIM MaTEpHAIOM
(aymepauus npaktuueckux padot no yueOHuky O.C. I'abpuensna 2013r. uznanus)
2.YBeJIM4eHo YKCII0 4acoB Ha M3ydeHne BBenenus amns u3ydeHust nHCTpyKTaxa no Th nmpaBun noBeaeHus v padoThl B KaOWHETEe XUMHUH. ¥ MEHbILIEHO YHCIIO YacoB
Ha M3y4YeHUE TeMBI 1 «ATOMBI XUMHYECKUX 3JIeMeHTOB» ¢ 10 "acoB 10 7 4acoB, T.K. IOHATHE 00 M30TOMAaxX paccMaTpuBaeTcs Ha ypoke «OCHOBHEIE CBEICHUS O
CTPOCHUM aTOMOBY». YBeJM4YeHO 4HCIO 4acoB Ha u3ydeHue Tembl Ne3«CoeaMHEHHMsS XMMHUYECKHX 3JIEMEHTOB» B CBS3U C TPYIHOCTSIMHU B PELICHMU 3aiad Ha
HaXOKICHNUE MaCCOBOH JIOJM BELIECTBA. YBEJIMYEHO YMCIIO YacoB Ha m3yueHue TeMbl Ne4 «l3meHeHus, MpOUCXOIIIne C BELIECTBAMMUY», T.K. BKIIOYEHA TEMa O
MOHSTUN CKOPOCTH XMMHUYECKOW peakIlMi U BO3HUKAIOT 3aTPYJTHEHHS IPU pacueTax Mo ypaBHEHHUSIM XUMUYECKUX peakiuil. Y BeJIH4eHO YHCIIO YacOB Ha M3y4eHHE
tembl NoS« PactBopenue u pactBopsl. OBPy», T. k.mpoBoauTCs TOI0BasS K.p. 32 Kypc § KJlacca U BOZHUKAET HEOOXOJMMOCTh CHCTEMHOT0 0000IIEHHs BCEro y4eOHOTO
MaTepurana U3y4eHHOTO 3a ToJl.
3.13 aBTOpCKOI1 MporpaMMbl HCKIIFOUEHA YacTh y4eOHOro MaTepHaia, KOTOPhIi OTCYTCTBYET B 003aTEIbHOM MUHUMYME COJICPKaHUsI OCHOBHBIX 00pa30BaTesIbHBIX
MporpaMM JJIsi OCHOBHOW IWIKOJIBI, TaK)K€ HCKIIOYEHbI HEKOTOpBIE IEMOHCTPAIMOHHBIE OMBITHI M JIa0OpaTOpHBIE pabOTHl M3-3a HEJAOCTaTKa BPEMEHM Ha WX
BBINOJIHEHNE TIPH 2 Yacax B HEJIENI0, TaK KaKk aBTOPCKas MporpaMma rnpeaycMaTrpuBaeT 2/3 yaca B HEACHIO.
KonkperHslie TpeOOBaHMS K YPOBHIO ITIOATOTOBKH BBIITYCKHUKOB OMPEAEICHBI 151 KaXKI0r0 YpOoKa U BKIIIOUEHBI B [IOYPOYHOE TJIAHUPOBAaHHE.
B noypounom mnanupoBanuu B rpade «/3ydaeMbie BONPOCH» KYPCHBOM BBIJIEIEH MaTepHall, KOTOPBIH MOJUICKHUT W3YyUSHHIO, HO He BKIIouaercsi B TpeboBaHHs K
YPOBHIO IOJATOTOBKH BBIITYCKHHUKOB.



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

Ne | HaumeHOBaHHE TeMbI Bcero N3 anx
n/n 4acoB
IIpakTuyeckue padoThI Kountpoan YPOKH
HbIe
padoThl
1. | Tema 1.BBenenue 6 Nel,No2. ITpuémel obpatenus ¢ 1a00paTopHBIM 000PYIOBaHUEM U 4
HaOIIOJICHNE 3a TOPSIIEH CBEUO.

2. | Tema 2. 7 K.p. Nel 6
ATOMBI XUMUYECKUX DJIEMEHTOB

3. | Tema 3. 5 5
IIpocTele BenjecTBa

4. Tema 4. 16 No3. AHanu3 ITOYBEI U BOJIEI. K.p. Ne2 13
CoennHeHUs] XUMHUYECKUX Ne4. TTpuroroBrneHue pacTBopa caxapa C 3alaHHOW MaccoBOil Josei
3JIEMEHTOB PacTBOPEHHOT'O BEIECTBA.

5. | Tema 5. 12 Ne5. ITpH3HAKM XUMHYECKUX PEAKIUI. K.p. \e3 10
W3meHnenus, mpoucxoasimue ¢
BEIIECTBAMHU.

6. Tema 6. 22 Ne6.CBoiicTBa KHCIOT, OCHOBaHHUI, OKCHJOB U COJIEH. Hrorosasn 19
PactBopenue. PactBopsl. CBoiicTBa Ne7. Pemenue skcriepuMeHTaNIBHBIX 3a7ad. K.p. Ned
PacTBOPOB 3IEKTPOJIUTOB.
Hroro: 68 6 4 58




COJAEPKAHUE U3YYAEMOI'O KYPCA
8 KUIACC

Tema 1. BBenenue B xummuio (6 1)

XUMUs — HayKa O BEIIECTBAX, UX CBOWCTBAX U MPEBPALLCHUSIX.

[ToHsATHE O XUMHUYECKOM JIEMEHTE U (POPMax €ro CyIIECTBOBAHUSA: CBOOOIHBIX aTOMAaX, MPOCTHIX U CIOXKHBIX BEIIECTBA

[TpeBpamenus BeniectB. OTaMUNe XUMHUUECKUX PEaKLUi OT PU3NUECKUX ABJICHUN. Poib XMMUU B )KU3HU YEIOBEKA.

Kpatkue cBeneHus U3 UCTOpUM BO3SHUKHOBEHMs U pa3Butus xumud. [lepuon anxumuu. Ilonstue o punocodckom kamue. Xumus B XVI B.
Pa3Butne xumun Ha Pycu. Poib oTeuecTBEHHBIX YUEHBIX B CTAHOBJICHMHM XMMUYECKON Hayku - paboTsl M. B. JlomonocoBa, A. M. bytneposa, JI. U.
Menneneena.

XyMHYecKasi CHMBOJIMKA. 3HAKHM XHMHUYECKHUX OJJIEMEHTOB U IPOUCXOXKIEHHE HUX Ha3BaHUM. Xumuueckue ¢Gopmyibl. HMHpaexkcsl u
ko3 unreHTs. OTHOCUTENFHBIC aTOMHAS U MOJIEKYJISIpHAsl MAacChl. PacueT MaccoBO# OIM XMMHUYECKOTO 3JIEMEHTa 110 ()OpMYIIe BEIIECTBA.

[lepuoanueckast cucreMa xumuueckux snemeHToB /. 1. MenneneeBa, ee cTpykTypa: Malble U OONbIINE MEPUObI, TPYIIbl U MOATPYIIIBI
(rmaBHas u nobouHas). [lepronuueckas cucremMa Kak CrpaBOYHOE MOCOOHE JIJIsl TOJTYYCHHS CBEJICHUN O XUMHUUYECKHUX dJIEMEHTaX.

Pacuétnble 3agaun. 1. HaxoxxaeHne OTHOCUTENBbHON MOJIEKYJISIPHOM MacChl BEIECTBA MO €ro XMUMHuYeckoil (opmyne. 2. Brruucnenue
MacCOBOM JI0JIM XMMHUYECKOT0 3JIEMEHTA B BELIECTBE 10 €ro (popmyie.

IIpakTnyeckas padora Ne 1
[TpaBuna TexHuKH 6€30MACHOCTH MpU paboTe B XUMUYECKOM kabunere. JlabopaTopHoe o0opyaoBaHue U 0OpaIieHue C HUM.

IIpakTyeckas padora Ne 2
HabGmnronenue 3a ropsiieii cBevoil.

IIpenMeTHBIE PE3YVILTATHI 00YVUCHUS

Yyamuiics T0JKEH ymemsy:

® JHCIIOJB30BATH IPU XAPAKTEPUCTUKE BELIECTB IOHATHUA: «aTOM», «MOJIEKYJa», «XUMUYECKHU IIEMEHT», «XMUMHYECKUW 3HAK, WIH CHUMBOJD,
«BELIECTBO», «IIPOCTOE BEILECTBO», «CIIO)KHOE BEIIECTBO», «CBOWCTBA BEIIECTBY», (XUMUYECKHE SIBICHUS, «(DU3MUYECKHE SBICHUS,
«K03((HULIUEHTBI», «MHIEKCHD», «\OTHOCUTEIbHAS ATOMHASI MAcCay, «OTHOCUTENbHASI MOJIEKYIISIpHAsI Maccay, «MaccoBasi JIOJS DJIEMEHTaY;
3HATh: MPEIMETHI U3YUEHHUS €CTECTBEHHOHAYYHBIX JUCHHUIUIMH, B TOM YUCIE XUMHUH; XUMUYECKHUE CUMBOJIbI, UX HA3BaHHS U TPOU3HOLICHHUE;
KJIaCCU(PUITMPOBATH BEIMIECTBA IO COCTaBY Ha MPOCTHIE U CIIOKHBIE;
pa3nuyaTh: Tella U BEIIECTBA; XUMUYECKHI 3JIEMEHT U MPOCTOE BEIIECTBO;
OTHCHIBATh: (POPMBI CYIIIECTBOBAHUSA XUMHUYECKUX DJIEMEHTOB (CBOOOJHBIE aTOMBI, TIPOCTHIE BEIIECTBA, CIOKHBIE BEIIECTBA); TAOIUUHYIO
dbopmy Ileprogmdeckoit cHCTEMBl XUMHUYECKHX DJEMEHTOB; IMOJOKeHHE djeMeHTa B TaOsmme JI. M. MenpaeneeBa, MCHoyb3ysl TOHSATHS
«IIEPUOJY», «TPYIINay, «TIaBHAs MOATPYIINay, «1000YHas MOATPYIIAY; CBOMCTBA BEIMIECTB (TBEP/BIX, )KUIKHUX, Ta3000pa3HBIX);



OOBSICHATh CYIIHOCTh XUMHUECKUX SBJICHHHA (C TOYKH 3PEHUS aTOMHO-MOJEKYJSPHOTO YYEHHs) M HMX NPUHIMIHAILHOE OTINYHE OT
(bU3NYECKUX SIBICHUIA;

XapaKTepHU30BaTh: OCHOBHBIC METO/IbI U3yYCHUSI €CTECTBEHHBIX TUCHUIUINH (HAaOIIOACHNE, SKCIICPUMEHT, MOJICIIUPOBAHHUE); BELIECTBO MO €To
XMMHYECKOH (hOpMylie COIVIaCHO IUIAHY: KadeCTBEHHBIH COCTaB, TUI BellecTBa (IPOCTOE WM CIOXKHOE), KOJIMYECTBEHHBIH COCTaB,
OTHOCHTENIbHAsI MOJIEKYJISIpHAsl Macca, COOTHOLICHNUE MAacC 3JIEMEHTOB B BELIECTBE, MAaCCOBBIE JOJIM AJIEMEHTOB B BEIIECTBE ([UI CIOXKHBIX
BEILIECTB); POJIb XMMUH (TIOJIOKUTETBHYIO U OTPUIIATENILHYIO) B )KU3HU YEIIOBEKa, apryMEHTHPOBATh CBOE OTHOIIICHHUE K 3TOI Ipodieme;
BBIUUCIIATH OTHOCUTENFHYIO MOJICKYJISIPHYIO MAacCy BEIIECTBA M MACCOBYIO JIOJIO0 XUMUYECKOTO 3JIEMEHTA B COCTUHECHUSAX;

MPOBOJIUTH HAOIIOICHNS CBOWCTB BEILIECTB U SIBJICHUHN, IPOUCXOISIINX C BEIIECTBAMHU;

co0Jro1aTh MpaBuiIa TEXHUKKA O€30MaCHOCTH MIPU MPOBEICHUH HAOIIOACHUH 1 1a00paTOPHBIX OIBITOB.

MeTanpeuMeTHme pe3yJbTaThbl oﬁyqe}mﬂ

VYyamuiicst JOJKEH ymems:

OIpeNeNIATh NPOOJIEMBI, T. €. YCTaHABIMBATh HECOOTBETCTBUE MEXK/LY KEJIAeMbIM U ICHCTBUTEIIbHBIM;

COCTABJISATh CJIOKHBIN IJIaH TEKCTa;

BJIaJIeTh TAKUM BHUJ/IOM M3JI0’KEHHsI TEKCTa, KAK IOBECTBOBAHMUE;

10J1 PyKOBO/ICTBOM YUHUTEJIsl IPOBOJUTH HEMOCPEACTBEHHOE HAOII0ACHNUE;

110JT PyKOBO/ICTBOM YUUTEIsl OpOPMIIATH OTUET, BKIIOYAIOLINI ONKMcaHne HaOII0ICHHs], €r0 pe3yabTaToB, BHIBOJIOB;

UCIOJb30BaTh TAKOM BHJ MBICICHHOTO (MJI€aJIbHOT0) MOJEIMPOBAHMS, KaK 3HAKOBOE MOJIEIIMPOBaHUE (HAa MpUMepe 3HAKOB XMMHYECKHX
3JIEMEHTOB, XUMUYECKUX (HOPMYII);

UCMOJIb30BaTh TAKOH BUJ MaTepHalbHOTO (IIPEIMETHOr0) MOAEIUPOBAHMS, KaK (HU3HMUECKOe MOETUpOBaHME (HA MPHUMEpPE MOJETUPOBAHUS
aTOMOB U MOJIEKYN);

M0JIy4aTh XMMHUYECKYI0 MTHPOPMAIUIO U3 PA3IMYHBIX HCTOYHHUKOB;

OIIpENIeNIATh OOBEKT U ACHEKT aHaIu3a U CUHTE3a;

OTIpeEIATh KOMIOHEHThl 00BEKTa B COOTBETCTBUU C ACIIEKTOM aHaJM3a U CUHTE3a;

OCYILIECTBIIATh KAYECTBEHHOE M KOJTMYECTBEHHOE OMMCAaHNE KOMIIOHEHTOB 00BEKTa;

OTIpeeNsATh OTHOIIEHUS 00BEKTA C IPYTUMH 00bEKTaMH;

OIIPEeJIeNIATh CYIIECTBEHHbBIE TPU3HAKH 0OBEKTA.

Tema 2. ATOMBI XHMHYECKHX 3JIeMeHTOB (7 u)
AToMbI Kak (hopMa CYIIECTBOBAHHS XMUMHYECKHX 3J1eMEHTOB. OCHOBHBIE CBEIEHUS O CTPOCHMHM aTOMOB. Jloka3aTenabcTBa CIOKHOCTU

ctpoenust aromoB. OnbIThl Pezepdopaa. [Inanerapnas Moaens cTpoeHus: aToMa.



CocraB aTrOMHBIX fJep: MNPOTOHBI M HEUTpOHBI. (OTHOCUTENbHAsE aTOMHAs Macca. B3auMOCBSI3b TOHSTUH <«IIPOTOHY», «HEHUTPOHY,
«OTHOCHUTEJIbHAsI aTOMHAsi Maccay.

N3meHenue yuciia mpoToHOB B sAJIpe aToMa - 00pa30BaHUE HOBBIX XMMHYECKUX JIEMEHTOB.

H3MmeHeHne 4uciaa HEWTPOHOB B siipe aroma - oOpa3zoBaHue HU30TONOB. COBpPEMEHHOE OIpeleeHHE MOHATHS «XUMUYECKUN DIIEMEHT.
N3oTornbl Kak pa3HOBUAHOCTH aTOMOB OJTHOTO XMMHUYECKOTO 3JIEMEHTA.

OnekTpoHbl. CTpoeHHE 3JIEKTPOHHBIX 000J0YEK aTOMOB XMMH4YecKuX diemMeHTOB Nel-20 mepuommueckoi cuctembl [[. M. Menneneena.
[ToHsiTHE O 3aBEPILIEHHOM U HE3aBEPIIEHHOM 3JIEKTPOHHOM CJIO€ (IHEPIETUUECKOM YPOBHE).

[lepuoanueckas cucrema xumuueckux snemeHToB [I. M. MenzgeneeBa u CTpoeHHE aTOMOB: (PU3WYECKUN CMBICI TMOPSIKOBOIO HOMEpa
3JIEMEHTA, HOMEpPA IPYIIIbl, HOMEpa Neproa.

M3MeHeHre 4uclia SJEKTPOHOB HAa BHEIIHEM SJIEKTPOHHOM YpPOBHE aToMa XHUMHYECKOrO 3JIEMEHTa - OOpa30BaHHME MOJOXKHUTEIbHBIX U
OTpHUIIATENbHBIX HOHOB. OHBI, 00pa30BaHHBIE ATOMAMH METAJJIOB U HeMeTaJUIOB. [I[pUYnHBI H3MEHEHHS] METAIUTMYECKUX U HEMETAJUTMUYECKUX CBOMCTB
B [IEpUO/AX U TpyHmax.

OO0pa3oBanue OMHAPHBIX coearnHeHMA. [ToHsITHE 00 MOHHOH CBsi3H. CxeMbl 00pa30BaHUS HOHHOU CBSI3U.

B3aumopeiicTBie aTOMOB XMMHUYECKHUX 3JIEMEHTOB-HEMETAIOB MEXIY CO00i - 00pa3oBaHUE ABYXaTOMHBIX MOJIEKYJ MPOCTHIX BEIIECTB.
KoBasieHTHast HEMOMsIpHAS XUMHUYECKasi CBA3b.

DNEKTPOHHBIE U CTPYKTYpPHBIE (POPMYIIBL.

B3aumoneiicTBue aTOMOB XHMHUYECKHAX JJIEMEHTOB-HEMETALIOB MEXKIy co00W - oOpa3oBaHWe OWHAPHBIX COCAMHCHUN HEMETAILIOB.
DneKTpooTpULaTeNbHOCTh. [IOHITHE O KOBAJIGHTHOM MOJIAPHOM CBS3H.

B3auMogeiicTBie aTOMOB XHUMHYECKHUX DJIEMEHTOB-METAJUIOB MEXIy co00M - oOpa3oBaHHME METAIUIMYECKUX KpucTamuioB. [loHsitue o
METaJUIMYECKOU CBSI3HU.

JemoncTpanuu. Moienu aTOMOB XUMHUUYECKHX 31eMeHTOB. [lepuoanyeckas cucreMa xuMuueckux anemeHToB J[. Y. Menpeneesa.

IIpeaMeTHbIE Pe3VJbTAThl 00YUEeHUs

VYyamuiics HOJKEH ymems:

® UCIOJB30BaTh MPHU XaPAKTEPUCTUKE AaTOMOB MOHATHS: «IIPOTOH», HEUTPOH», (BJEKTPOH», «XUMUYECKUU BJIEMEHT», «MACCOBOE YHUCIIOY,
«HM30TOI», <OIEKTPOHHBIN CJON», «OHEPreTUYECKUW YPOBEHBY, «IJIEMEHTBI-METAIIBDY, «JIEMEHTHI-HEMETAIUIBI»; MPU XapPaKTEPUCTUKE
BEILIECTB MOHATHS «MOHHAS CBSA3bY, «MOHBDY, «KOBAJEHTHAs! HEMOJISIPHAS CBS3bY, «KOBAJIEHTHAs MOJIIPHAs CBSI3bY, «3JEKTPOOTPULATEIBHOCTD,
«BAJIGHTHOCTBY, «METAITHUECKAs CBI3hY;

® OIKCHIBATH COCTaB M CTPOEHUE ATOMOB JIEMEHTOB C MOPAIKOBBIMU HOMepamu 1—20 B Ileproanyeckoit cucteMe XUMUUECKUX 3J1€MEHTOB /.
H. Menneneena;

® COCTaBIIATH CXEMBI PACTIPEETICHUS JIEKTPOHOB TI0 JIEKTPOHHBIM CJIOSIM B 3JIEKTPOHHOM 000JI0UKE aTOMOB; CXeMbl 00pa30BaHUs Pa3HbIX THUIIOB
XUMHUYECKOH CBS3U (MOHHOM, KOBAJICHTHOM, METAJIITUYECKON );

® OOBSCHATH 3aKOHOMEPHOCTH W3MEHEHMSI CBONCTB XHMHUYECKHUX OJIEMEHTOB (3apsioB SA€p aTOMOB, YHUCIA HJIEKTPOHOB Ha BHEIIHEM
3JEKTPOHHOM CJIO€, YUCJIO 3aMOIHAEMBIX 3JIEKTPOHHBIX CJIOEB, PaJInyC aTOMa, 3JIEKTPOOTPULATENBHOCTh, METANIMYECKUE U HEMETAJUTMYECKUE



CBOMCTBA) B mepuojiax M rpynmax (riaBHbIX noAarpynnax) Ilepuonuyeckoit cuctembl xumuueckux asnemeHToB J[. M. MenpeneeBa ¢ TOUKH
3pEHHs TEOPUU CTPOEHHUS aTOMa;

CpPaBHUBATH CBOMCTBA aTOMOB XMMHYECKHUX 3JIEMEHTOB, HAXOJSAIIMUXCS B OAHOM IMEpUOE WM IaBHOW noarpynmne [lepuoanueckoil cuctemsl
xumuyeckux 3neMenToB J[. 1. MenneneeBa (3aps0B s/iep aTOMOB, YMCIa 3JIEKTPOHOB HA BHEIITHEM 3JIEKTPOHHOM CJIO€, YUCIIO 3aIMOIHSIEMBIX
ANEKTPOHHBIX CIIOEB, PAIUYC aTOMa, FIEKTPOOTPUIIATEIbHOCTh, METAJNTINYECKIE U HEMETAIITNYECKIE CBOMCTBA);

JIaBaTh XapaKTEPUCTUKY XUMUUYECKUX JIEMEHTOB 110 UX MOJIOKEHUIO B [lepuoanyeckoi cucreme xuMmuueckux anemeHtoB /. Y. MennaeneeBa
(XuMu4ecKui 3HaK, MOPSAKOBBIN HOMEp, IEPHUO/I, TPYIITA, MOATrPYINa, OTHOCUTENIbHAs aTOMHAsl Macca, CTPOEHUE aToMa — 3apsijl sSApa, YUCIIo
MIPOTOHOB U HEUTPOHOB B Ape, 00IIee YUCIIO IEKTPOHOB, PACIIPEICICHHUE AIEKTPOHOB 10 3JIEKTPOHHBIM CIIOSIM);

OTIPEACIISATH THUI XUMHUYECKON CBSI3H 110 OPMYJIC BEIIECTBA;

MPUBOJAUTH IPUMEPHI BEIIECTB C Pa3HBIMHU THIIAMU XUMUYECKOH CBSI3H;

XapaKTEepU30BaTh MEXaHU3MbI 00pa30BaHUs KOBAJICHTHOM CBSI3M (OOMEHHBIN ), HOHHOM CBSI3H, METAJUTMYECKON CBSI3H;

yCTaHaBJIUBATh IPUUYMHHO-CIIEACTBEHHBIE CBSA3U: COCTAB BEUIECTBA — TUIl XUMUYECKOMN CBSA3U;

COCTaBJIATH (OPMYIIbI OMHAPHBIX COCIUHEHUH 0 BaJICHTHOCTH;

HaXOJUTh BaJIGHTHOCTH AJIEMEHTOB 10 (hopMyIie OMHAPHOTO COCAMHEHHUS.

MeTanpeuMeTHme pe3yJbTaThbl oﬁyqe}mﬂ

VYyamuiicst JOJKEH ymems:

(GbopMyIMPOBATH TUIIOTE3Y 110 PEIIEHUIO MPOOIeM;

COCTABJISATH IJIaH BBITIOJHEHUs y4eOHOU 3a7jauu, peleH sl MpoOJIeM TBOPUECKOTO U TIOMCKOBOI'O XapaKTepa, BBIMOIHEHUS IPOEKTa COBMECTHO C
YUUTENEM;

COCTaBJISITh TE3UCHI TEKCTA;

BJIa/IETh TAKUM BHUJIOM H3JI0KEHUS TEKCTa, KaK OMHCAHUE;

UCMOJb30BaTh TaKOW BHJ MBICICHHOr0 (MAEaIbHOI0) MOAETUPOBAHMS, KaKk 3HAKOBOE MOJICIMPOBAaHUE (HAa MpPHUMEPE COCTABICHHUS CXEM
00pa3oBaHMs XUMUYECKOW CBS3H);

MCIOJIb30BaTh TaKOM BUJI MaTepUaibHOIro (IPeIMETHOI0) MOJEIUPOBAHUS, KaK aHAJIOTOBOE MOJEIMPOBAHNUE;

MCIOJIb30BaTh TaKOW BHUJ MaTepHAIbHOTO (IIPEIMETHOT0) MOJEIMPOBaHUS, KaK (prU3HUecKoe MOIETUpoBaHue (Ha puUMepe MojeNel CTpoeHus
aTOMOB);

OIIpeIeNIATh OOBEKTHI CPABHEHUS M ACHIEKT CPAaBHEHUSI OOBEKTOB;

BBITIOJIHATH HETIOJIHOE OJJHOJIMHEIHOE CPAaBHEHHUE;

BBITIOJIHATH HETIOJIHOE KOMIUIEKCHOE CPAaBHEHUE;

BBITIOJHSATH MOJHOE OJTHOJIMHEIHOE CpaBHEHHUE.



Tema 3. Ilpoctbie BemecTBa (5u)

[TonoxxeHne MeETauIoOB MU HEMETAJUIOB B IEPUOAUMYECKOM cucteme xumudeckux anemeHToB JI. M. MenneneeBa. Baxnelue mpocTbie
BEIIECTBA - METAILIBL: KEJIe30, ATFOMUHMMA, KaIbIi, MArHUH, HATpUid, Kamuii. O0mme (Gu3nueckue CBOMCTBA METaIIOB.

BaxHeiime mpocThle BEIIECTBA - HEMETAUIbI, O0pa30oBaHHbIE aTOMaMH KHCJIOpPOJa, BOJOpOAa, a3oTra, cepbl, docdopa, yriepona.
CrocoOHOCTh aTOMOB XHMHYECKHX JJIEMEHTOB K OOPa30BAHHMIO HECKOJIBKHMX TPOCTHIX BEIIECTB - AJUIOTPONHs. AJUIOTPONHBIC MOAU(DHUKAIIH
kucioposa, ¢pochopa u onoBa. MeTtauiMdeckue U HEMETAUNIMYECKHE CBOMCTBA MPOCTHIX BemecTB. OTHOCUTEIBHOCTD JIEICHHUS IPOCTHIX BEIIECTB HA
METaJIbl 1 HEMETAILIIEL.

[TocTostnnast ABoranpo. KonudectBo BemectBa. Monb. Monsipras macca. MossipHbIE 00beM Ta3000pa3HbIX BemecTB. KpaTHbie eTUHUIIBI
KOJIMYECTBA BEIIECTBA — MUJUIMMOJIb M KAJIOMOJIb, MHUJUTUMOJISIPHAS. M KWJIOMOJISIPHASsI MacChl BEIIECTBA, MUJUTUMOIISIPHBIA U KUJIOMOJISIPHBIA 00bEMBI
ra3000pa3HbBIX BEIICCTB.

PacueTsl ¢ HCITOTB30BAaHUEM MTOHSATHI «KOJMYECTBO BEUIECTBAY, «MOJISIPHAS MACCay, «MOJIIPHBIH 00bEM T'a30BY, IIOCTOSTHHASI ABOTaIPOY.

Pacuernble 3agaun. 1. Beiuucienue MOJISpHON Macchl BEIIECTB MO XUMHUYECKHM (opmymnam. 2. PacyeTsl ¢ HCNONb30BAaHMEM MOHATUN
«KOJINYECTBO BEILIECTBAY, «MOJISIPHAS MAcCay, «MOJISIPHBIA 00bEM ra30By, «ITOCTOSTHHAST ABOTaPO».

JemoncTpanuu. HekoTopsle MeTaIbl 1 HEMETAJUIBI KOJIMYECTBOM BetecTBa 1 Mosib. Mojiennb MOJISIPHOTO 00beMa ra3000pa3HbIX BEIIECTB.
HDeI[MeTHbIe PE3VJIbTATHbI oﬁvqemm
VYyamuiicst JOJKEH ymems:

® UCIOJB30BaTh NPU XapaKTEPUCTUKE BEIIECTB IMOHITHSA: «METAUIbD), «IJIACTUYHOCTBY, «TEIUIONPOBOJHOCTEY, «JIEKTPOIPOBOIHOCTDY,
«HEMETAJIIbI», «aJNIOTPOIUSY, «aJUIOTPOITHBIC BUJOU3MEHEHUS, UITH MOJUDUKALINN Y,
® ONKCHIBATH TOJIOXKEHHE DJIEMEHTOB-META/UIOB M JJIEMEHTOB-HeMeTauloB B [lepumoamueckoil cucteme XuMmHu4eckux diementoB J[. .
Menneneena;
KJIacCU(UIIUPOBATH IPOCTHIE BEIIECTBA HA METAJUIBl M HEMETAJLIIbI, DJIEMEHTHI;
ONpeeATh NPUHAIIIEKHOCTh HEOPraHUYECKUX BEIIECTB K OJHOMY M3 U3YUYEHHBIX KJIACCOB — METAJIBl 1 HEMETAILIbI;
JIOKa3bIBaTh OTHOCUTENBHOCTD JIEJICHUS IPOCTHIX BEIIECTB HA METAJIJIBI U HEMETAJLIIBL;
XapaKTepU30BaTh 001Ke PU3NIECKHUE CBONCTBA METAJIJIOB;
YCTaHABIIMBATh MPUYMHHO-CJICJACTBEHHBIC CBS3U MEXIY CTPOCHHEM aTOMa M XMMHUYECKOW CBSI3bI0 B MPOCTHIX BEIIECTBAX — MeETalIaX M
HEMeTaJlIax;
O0BSICHATH MHOTOOOpa3ne MPOCTHIX BEMIECTB TAaKUM (haKTOPOM, KaK ajIOTPOTIHS;
OIHCHIBATh CBOWCTBA BEHIECTB (HA MPUMEpax MPOCTHIX BEIIECTB — METAJIOB M HEMETAJLIOB);
COOTIOAATh MpaBUIa TEXHUKHM 0€30MaCHOCTH MPY MPOBEACHUH HAOIIOICHUN U 1a00PATOPHBIX OIBITOB;
WCIIOBb30BaTh MPHU PELICHUU PACUETHBIX 3a/a4 MOHSTHUS: «KOJMYECTBO BEILECTBA», «MOJbY», «IOCTOSAHHAas ABOTaJapo», «MOJSIpHAs mMaccan,
«MOJISIPHBIA 00HEM Ta30B», KHOPMAJIbHBIC YCIIOBUSY;
® TMPOBOJIUTH PACUETHI C HCIIOJIb30BAHUEM MOHSITHIA: «KOJIWYECTBO BEIUIECTBA», «MOJISIPHAS Macca», «MOJSPHBIA 00BEM Ta3oB», «IOCTOSHHAs
ABoraapoy.




MeTaleeL[MeTHLIe pe3yJbTaThbl oﬁyqe}mﬂ

VYyamuiicst JOJKEH ymems:
® COCTaBJIATb KOHCIEKT TEKCTa;
® CaMOCTOSITEIBHO UCIOIb30BaTh HEIOCPEICTBEHHOE HAOIIO/ICHUE;
®  CaMOCTOSITEIBHO OPOPMIIATH OTUET, BKIIOYAIOIINN OMMCaHue HAOI0/IEHUS, €T0 PE3yJIbTaTOB, BHIBOJIOB;
®  BBINOJIHATH OJHOE KOMIUIEKCHOE CPAaBHEHUE;

L4 BBITIOJIHATh CPABHCHHUE 110 aHAJIOTUH

Tema 4. CoenMHeHHs] XMMHYECKHX dj1eMeHTOB (16 u)

Crenenb okucnenusa. OnpeaeneHue CTENeHH OKUCIEHHS 3JIEMEHTOB 110 XUMUYECKOi Gopmyre coenunenus. CoctaBienue GopMyn OMHAPHBIX
COCITMHEHUH, O0IIHiA crIoco0 WX Ha3bIBaHMs. bUHApHBIE COCMMHEHUS: OKCHIIBI, XJIOpUabl, cyabduasl U ap. CocraBnenue ux ¢Gopmyi. [IpeacraBurenu
OKCHJIOB: BOJA, YIJIEKUCIIbIN I'a3 U HeraileHas u3Bectb. [IpeacraButenu 1eTydnx BOJOPOAHBIX COCAMHEHUI: XJIOPOBOJOPOA U aMMHAK.

OcHoBaHUs, UX COCTaB M Ha3BaHHWs. PacTBOpMMOCTh OCHOBaHMII B Boje. Tabiuiia pacTBOPMMOCTH THAPOKCHUIIOB U COJECH B BOJIE.
[IpeacraBuTenu menoyen: THMAPOKCUIbI HaTpus, Kanusd v Kaublus. [loHsTne o KauecTBeHHBIX peakuusx. WHaukatopsl. M3MeHeHHE OKpacku
VMHJIMKATOPOB B LICJIIOYHOU Ccpee.

Kucnotel, ux cocraB u HazBanus. Knaccudukamus kucnot. IlpeactaButenu KUCIOT: cepHasi, CONsiHAs U a30THas. V3MeHeHue oKpacku
VMHJIMKaTOPOB B KMCIIOTHOU cpee.

Conu kak mpou3BOAHBIE KUCIOT U OCHOBaHUH. X cocTaB n Ha3BaHus. PacTBopumocTh conelt B Boae. [IpencraBurenu comneil: XJI0pua HaTpus,
KkapOoHaT 1 gocdar KaabIus.

AMop(dHBIE U KpUCTANIMYECKUE BEIIECTBA.

MexMoeKyIIpHbIe B3aUMOJEHCTBUS. THIBI KPUCTAIUIMYECKUX PEIIETOK: MOHHAs, aTOMHAs1, MOJIEKYJISIpHASI U METAJTHYECKast. 3aBUCUMOCTh
CBOMCTB BEILECTB OT TUIIOB KPUCTAINIMYECKUX PEIIETOK.

BemectBa MONIEKyISIpHOTO M HEMOJIEKYJISIPHOTO CTPOEHHUs. 3aKOH MOCTOSIHCTBA COCTaBa sl BEIIECTB MOJICKYJISIPHOTO CTPOSHUS.

UYuctele BemecTBa M cMecu. [IpuMepsl >KMIKHX, TBEPABIX M Tra3000pa3HbIX cMmeceil. CBOICTBa YHCTHIX BEIIECTB W cMeceld. VX cocrtas.
MaccoBas u 06beMHast 1071 KOMIIOHEHTa CMECH. PacdeTsl, CBA3aHHBIEC C UCIIOIb30BAHUEM TMOHSTHS JTOJISI.

Pacuétnbie 3anqauu. 1. Pacder MaccoBoif U 00BEMHON J0JIeli KOMIIOHEHTOB CMECH BEUIECTB. 2. BhIUMCIeHHEe MacCOBOI MONM BEIIECTBA B
pacTBOpE MO U3BECTHOM Macce PaCTBOPEHHOTO BEIIECTBA U Macce pacTBOpHTeENs. 3. BrruucieHne Maccsl pacTBOPSEMOTO BEIIECTBA M PACTBOPHUTEIS,
HEOOXOIUMBIX JJIsl IPUTOTOBJICHHSI OMIPEICTICHHON MacChl pacTBOpPa C M3BECTHOM MacCOBOM J0JI€i paCTBOPEHHOTO BEIIECTRA.

JemoncTpanuu. OOpasnpl OKCHIOB, KUCIOT, OCHOBAaHUHN U cojiel. Mojenn KpuCTaUIMUeCKUX PEIIeTOK XJIOpUJia HATpus, ajiMa3a, OKCHJIa
yriepoza (IV). CrocoOsl pa3nenenust cMecei, TUCTUIIIALUS BOBI.

JladopaTopHble onbIThI. 1. 3HAKOMCTBO ¢ 00pa3IlaMu BEIIECTB Pa3HBIX KIaccoB. 2. Pa3nenenue cMecen.

IIpakTuyeckas padora Ne 3. AHanu3 OYBBI U BOJBL.



IIpakTuyeckass padora Ne 4.IlpuroroBieHne pacTBOpa caxapa ¢ 3aJaHHON MacCOBOI A0JIel paCTBOPEHHOTO BEIIECTBA.

IIpeaMeTHBIE Pe3VJbTAThl 00YUeHUs

VYyamuiicst JOJKEH ymems:

UCIIOJIb30BaTh IPU XapaKTEPUCTHKE BEILIECTB IOHATHS: «CTEMEHb OKHUCICHUS», «BAaJCHTHOCTH», «OKCUIBD», «OCHOBAHMS», «ILEIOUYN,
«KQueCTBEHHAsl PEaKIHs», «MHIUKATOPY», «KUCIOThD», «KUCIOPOACOAEpKAIINE KUCIOThD, «OECKUCIOPOAHbIE KUCIOThD», «KUCIOTHAS Cpeliay,
«UIENIOYHAS Cpefiay, «KHEUTpaIbHAs cpeaay, «imkana pHy», «conm», «aMop@HbIEe BEIIECTBA», «KPUCTALTUNICCKUE BEIIECTBAY, «KPUCTATIMYECKAs
pelieTka», «MOHHAas KPHUCTAJUIMYECKash PpEelIeTKay, «aTOMHAas KPUCTAJUIMYECKas pELIETKa», «MOJIEKYJISpHas KPUCTAJUIMYECKas pEeLIeTKay,
«METAITUYECKasl KPUCTAITUNYECKAsL PEIIETKA», «CMECH;

KJIacCU(UIIUPOBATH CIIOKHBIE HEOPTraHMYECKHE BEIIeCTBA MO COCTaBY Ha OKCHU[IbI, OCHOBAHUS, KHCIOTHI M COJIM; OCHOBAHUS, KHUCIOTHl M COJIU
10 PAaCTBOPUMOCTHU B BOJIE; KMCIIOTHI IO OCHOBHOCTH U COJIEP>KAHUIO KHCIIOPOa;

OMPEEATh MPUHAJICKHOCTh HEOPTaHUYECKUX BEIIECTB K OJHOMY M3 M3YYEHHBIX KJIACCOB (OKCHBI, JIETYYHE BOJOPOAHBIE COCIUHEHMS,
OCHOBAHUSs1, KUCIIOTHI, COJIH) TIO (hOPMYIIE;

OMKCHIBATh CBOWCTBA OTIENbHBIX MPEACTaBUTENCH OKCHUIOB (HAa MpUMEpPE BOJBI, YIJTIEKUCIOrO Ta3a, HErameHOW W3BECTH), JIETy4HuX
BOJOPOJHBIX COEIMHEHUI (Ha MpuUMepe XJOpPOBOJOpPOJa U aMMMaKa), OCHOBaHHMH (Ha MpuUMepe TUAPOKCUIOB HATPHS, Kajdus U KalbIus),
KHCIIOT (Ha MpUMeEpe CEPHON KUCIIOThI) U COJIeH (Ha IpUMepe XJIOpHIa HaTpus, KapOoHaTa Kanblus, (hocdaTa KaIbIus);

OTIpEEIATh BAJICHTHOCTh U CTENICHb OKUCIICHHSI 3JIEMEHTOB B BELIECTBAX;

COCTaBJIATh (OPMYJIBI OKCUIOB, OCHOBAHUMN, KUCJIOT U COJIEH MO BAJIEHTHOCTSIM U CTETEHSM OKUCJIEHMS JIEMEHTOB, a TaKXKe 3apsjiaM HOHOB,
YKa3aHHBIM B TaOJIHIE pACTBOPUMOCTH KHUCIIOT, OCHOBAHUI U COJIEH;

COCTABJISITh HA3BaHUsl OKCHUJIOB, OCHOBaHUM, KUCIIOT U COJIEH; CPABHUBATh BAJIGHTHOCTh U CTENIEHb OKUCIICHMS; OKCHU/Ibl, OCHOBaHUS, KUCIOTHI U
COJIY IO COCTaBY;

MCII0JIb30BaTh TAOJIUILy PACTBOPUMOCTH JJIsl OTIpEAENIEHUS] paCTBOPUMOCTH BEILIECTB;

YCTaHABIIMBATh T'€HETUYECKYIO CBSI3h MEXIY OKCHIAOM W THIPO-KCHUIOM U HA0OOPOT; MPUUMHHO-CIEACTBEHHBIE CBSI3M MEXIY CTPOCHHEM
aToMa, XUMHUYECKOU CBSI3bI0 M TUTIOM KPUCTAJUTMYECKON PEIIETKH XUMUUECKUX COSMHEHUH;

XapaKTEepPU30BaTh aTOMHBIE, MOJIEKYJISIPHbIE, MOHHbIE METAJUIMYECKUE KPUCTATUIMUECKHE PEIETKH; CPEly pacTBOpa ¢ MOMONIbIO Kaibl pH;
MIPUBOJIUTH TPUMEPHI BEIIECTB C Pa3HBIMU TUIIAMH KPHUCTANIMYECKON PEIIETKH;

MIPOBOIUTH HAOJIOICHHUS 32 CBOMCTBAMU BEIIECTB U SBJICHUSIMH, IIPOUCXOIAIITUMH C BEIIECTBAMU;

coOro1aTh MpaBuiia TEXHUKK O€30MaCHOCTH MPHU MTPOBEJACHUH HAOIIOICHUI U OTIBITOB;

HCCIIEIOBATh CPEAY pacTBOPA C OMOIIbIO MHAUKATOPOB; SKCIIEPUMEHTATIBHO Pa3inyaTh KUCIOTHI U MIETI0YH, MOIb3YSACh HHAUKATOPaMH;
WCIOJIb30BAaTh NP PELIEHUHN PACUETHBIX 3a7au MOHATHS «MaccoBas J10JIs 3JIEMEHTa B BEIIECTBE), «MaccoBasi J0JIsl paCTBOPEHHOIO BEIIECTBAY,
«o0BeMHas 707151 Ta3000pa3HOTO BEIIECTBAY,

MPOBOJIUTH PACUEThl C HCIOIb30BAHUEM MOHATUN «MAacCOBasi JOJIsI 3JEMEHTa B BEIIECTBE», «MaccoBas JOJS PAaCTBOPEHHOI'O BEIIECTBAY,
«00beMHas1 10715 Ta3000pa3HOTO BEIIECTBAY.



MeTaleeL[MeTHLIe pe3yJbTaThbl oﬁyqe}mﬂ

VYyamuiicst JOJKEH ymems:

® COCTaBJIATH HA OCHOBE TEKCTa TaOJHUIIbI, B TOM uncie ¢ npuMmenenuem cpencts UKT;

® 110/ PyKOBOJCTBOM YUHUTEJISI IPOBOJUTH OMOCPEIOBAHHOE HAOIIOACHHE

® 110/ PYKOBOACTBOM YUUTENsI 0()OPMIISTH OTYET, BKIIFOUAIOLIUI OMMCAaHUE SKCIIEPUMEHTA, €r0 Pe3yIbTaTOB, BEIBOJIOB;

® OCYUIECTBJIATH HWHAYKTUBHOE 000OIIeHHe (0T EeAMHUYHOTO JOCTOBEPHOIO0 K OOLIEMYy BEpPOATHOCTHOMY), T. €. OMNpENeNiaTh oOuue
CYLIECTBEHHbIE IPU3HAKY JIBYX U 00Jiee 00bEKTOB U (PUKCUPOBATh UX B (JOPME MOHATHUS WIH CYKICHUS;

® OCYIIECTBIIATH JENYKTHBHOE 00001IeHNE (ITOBEACHNE SAMHUYHOTO TIOCTOBEPHOTO MO/ 00IIee JOCTOBEPHOE), T. €. aKTyalu3UPOBaTh MOHATHE
WM CY)KJIEHUE, U OTOXAECTBISATH C HUM COOTBETCTBYIOIINE CYIIECTBEHHBIE MPU3HAKU OJHOTO MK O0siee 00BEKTOB;

®  ONpEIEISITh aCMEKT KIACCU(PUKALINN;

®  OCYUIECTBJIATH KJIACCU(UKALINIO;

® 3HATh U UCIOJH30BATh PA3INIHBIC (POPMBI MIPEACTABICHUS KIaCCHPUKAIIUH.

Tema 5. HW3meHenusi, npoucxojsiiue ¢ Bemecrsamu (12u)

[lonsTre sABIEHUI KaK M3MEHEHUH, NMPOUCXOIAIIMX C BELIECTBAMH. SIBIEHHUS, CBA3AHHBIE C M3MEHEHHUEM KPHUCTAJUIMYECKOTO CTPOEHUs
BElIECTBa MPHU MOCTOSHHOM €ro cocrase, (uzuueckue siBaeHus. DOu3nyuecKkue SIBICHUS B XUMHH: JUCTHIUISAIMS, KPUCTAIUIM3alUs, BhIIAPUBAHUE U
BO3TOHKA BEILECTB, LIEHTPU(YTUPOBAHHUE.

SIBieHMs, CBSI3aHHBIE C N3MEHEHHEM COCTaBa BEILECTBA, - XUMUYECKUE peakuu. [Ipu3Haku U ycloBUS NMPOTEKAHUS XUMHUYECKUX PEaKLU.
[TonsiTrie 00 9K30- U PHIOTEPMUUECKHUX peakluax. Peakiinuy ropeHust Kak 4aCTHBIN ciydail SK30TepMHUUYECKUX PEAKIMH, MPOTEKAIOINX C BbIACIEHUEM
CBETa.

3aKOH COXpaHEHMs MacChl BEIIECTB. XMMUUECKHE YpaBHEHUs. 3HaU€HUE UHIEKCOB U Kod(pduimeHToB. CocTaBleHne ypaBHEHUN XUMUYECKUX
peaKuui.

Pacuetsl mo xuMuyeckum ypaBHEHHUsIM. PelieHue 3amad Ha HaXOXAEHHE KOJIMYECTBA BELIECTBA, MAacChl MM 00beMa MPOAYKTa peakluu IO
KOJINYECTBY BEIIECTBA, Macce WM 00beMy MCXOJHOIO BellecTBa. PacyeTsl ¢ MCHOIb30BAHUEM MOHATHS «I0JIs», KOTJa UCXOJHOE BEIIECTBO JAAHO B
BHJIE pACTBOPA C 3aJJaHHOM MacCOBOM JI0JIEN pACTBOPEHHOIO BEUIECTBA WIIM COJIEPKUT OMPEIETIECHHYIO 100 MPUMECEH.

Peakuuu paznoxenus. [lonsatue o ckopoctn xumudeckux peakuuil. Karanuzaropel. @epMeHTHI.

Peakuuu coennnenus. Karanutudeckue u HekatanuTuyeckue peakiuu. O6paTumblie 1 HEOOpAaTHMBbIE peaKnu.

Peakuyu 3amemieHus. ONEKTPOXMMMUYECKUN DSl HANpPSDKEHUH METAIOB, €ro HMCIOJb30BaHME JJI IPOTHO3UPOBAHUSA BO3MOKHOCTH
MIPOTEKAHUS PeaKuil MeXIy MeTaJlJIaMi U pacTBOpaMH KUCIOT. Peakiiu BoITECHEHHS OJHUX METAJIJIOB U3 PAaCTBOPOB MX COJIEH IPYrUMHU MeTajIaMHu.

Peakuuu oomena. Peakuinu HelTpanu3anuu. Y ca0BUs MPOTEKAHUS peakiiii oOMeHa B pacTBOpax /10 KOHIIA.

Tunel XUMHUYECKUX peakiuil (M0 MPU3HAKY «UUCIO U COCTaB MCXOIHBIX BEIIECTB M MPOAYKTOB PEAKIMU») HAa MPHUMEpPE CBOMCTB BOJBI.
Peakuust pasnoskeHus - 2JEKTPOIM3 BOAbl. Peakiuu coeiMHEHus - B3aUMOAEWCTBHE BOABI C OKCHJIAMU METAIJIOB U HeMmeTasioB. [loHsaTue



«TUAPOKCUIBI». Peaknuu 3amerneHus - B3aMMOJICHCTBHUE BOJBI C IICIIOYHBIMHU U IIEJIOYHO3EMEIbHBIMUA MeTautaMu. Peakiuu oOMeHa (Ha mpumepe
TUAPOIH3a CyIb(uaa amfOMUHUS U KapOuaa KaabIus).

PacuérHbie 3aJla4YM. 1. Berunciienue 1mo XuMu4ecKUM YpaBHCHHUAM MACChI UJIKM KOJIMYECCTBA BCIICCTBA 110 HU3BECTHOM Macce WU KOJIMYCCTBY

BCIICCTBA OJHOI'0 M3 BCTYIAIOMIUX B PCAKIUIO BCIICCTB WM IMIPOAYKTOB PECAKIINH. 2. Beruuciienne Macchl (KOJ'II/ILIGCTBa BCIIIECTBA, O6’beMa) IMPOAYKTa
pCaKknuu, €CJIn U3BCCTHA MAaCCa UCXOJHOI'0 BEUICCTBA, COACPIKAIICTO ONIPCACICHHYIO OO HpHMeCCﬁ. 3. BrruncieHue Macchl (KOHI/I‘-ICCTBa BCIICCTBA,
O6’beMa) IIpoayKTa p€akKinu, €CJIM U3BECTHA MacCa paCTBOpa U MaCCoBas A0JIs paCTBOPCHHOI'O BEIICCTBA.

IIpeaMeTHbIE PE3YJbTATHI OﬁV‘IeHI/IH:

VYyamuiicst JOJKEH ymems:

KJaccu(UUUpoBaTh XUMHUECKUE PEaKUUU IO YHMCIYy U COCTAaBy MCXOJHBIX BEIIECTB M INPOJYKTOB PpEaKLUH; TEIIOBOMY 3PQeKTy; Ha-
IIPABJICHUIO TPOTEKaHMsI PEAKIIMU; YJaCTUIO KaTaJln3aTopa;

WCIOJIB30BATh TAOJIHIly PACTBOPUMOCTH JIJIsl ONPEIETICHHSI BO3MOXKHOCTH POTEKAHUS PEaKLMii OOMEHa; JIEKTPOXUMHUYECKUHN PsiJ] HAIIPSKEHHUH
(aKTI/IBHOCTI/I) MCTAJIJIOB JIA OMIPCACIICHHUA BOSMOKHOCTHU IMPOTCKAHUS peaKuHﬁ MCKAY METAaJJLIaMXU U BOOHBIMU paCTBOPaMH KUCIIOT U COJIefl;
HaOJII0AaTh W ONUCHIBATH NMPHU3HAKM M YCIOBMSI T€UEHHsS XUMMUYECKUX pEakIHi, JesaTh BBIBOABI Ha OCHOBAHMM aHajIM3a HaOMIOJEHUH 3a
HKCIEPUMEHTOM;

MMPOBOAUTL PACUCTHI IO XUMHUYCCKUM YPABHCHHAM HA HAXOXKACHUEC KOJINYCCTBA, MACChl HJIN o0BeMa MMPOAYKTa pE€aKluu 110 KOJIUYCCTBY, MacCcCe
WK 00beMy HCXOJHOTO BEILECTBA; C MCIIOJIb30BAaHUEM IOHITHUS «I0JIA», KOIZla MCXOJHOE BEIIECTBO JaHO B BHJE PAacTBOpa C 3a/JaHHON
MacCOBOM J0JIEH PACTBOPEHHOI'O BEIIECTBA UIIN COAEPIKUT ONPEIEICHHYIO JOJI0 IPUMECEH.

MertanpeamMeTHbie pe3yJabTaThbl 00y4eHus!

VYyamuiics NOJKEH ymems.:

COCTABJISAITh HA OCHOBE TEKCTAa CXEMBI, B TOM 4ucie ¢ npuMeHenueM cpencts MKT;
CaMOCTOSITENIbHO 0()OPMIISITH OTUET, BKJIIOUAIOIIUI OMKMCAaHUE SKCIIEPUMEHTA, €0 PE3yJIbTaTOB, BHIBO/IOB;
MCIIOJIb30BaTh TAKOM BUJ MBICJIEHHOIO (MIE€albHOT0) MOJEIMPOBAaHMS, KaK 3HAKOBOE MOJEIUpPOBaHUE (Ha MpUMeEpe YpaBHEHHM XUMHUYECKUX
peaxkuuil);
pa3nuyatb 00bEM U COAep)KaHUE MOHITUH;
pasnuyath poJOBOE U BUIOBOE ITOHATHUS;
OCYILECTBIIATH POJAOBUI0OBOE ONPEAEIECHUE TOHATUI.
Jemonctpanuu. [Ipumepsl ¢usnyeckux sBIEHUMN; a) MiaBieHue napaguuHa; 0) aud@y3us TyMIHUCTHIX BEHIECTB C TOPSIIEH JaMIOYKU

HakanuBaHus. [IpuMepsl XUMHUYECKUX SBJICHUN: a) TOPEHUEe MarHus; 0) B3auMOJEHCTBHE CONSIHON KHCIOTHI C MPaMOPOM MJIM MEJIOM; B) MOJyYeHUE
ruapokcuaa meau (I1); r) pacTBopeHHe MOTYyYEeHHOTO THUAPOKCHIA B KHCIOTax; 1) B3auMmojenctBue okcuaa menu (1) ¢ cepHoit kucnmoroit mpu
HarpeBaHUU; €) Pa3oKEeHHE IEpMaHTaHaTa KajKs; ) B3aUMOIeHCTBHE Pa30aBICHHBIX KUCIOT C METAJIJIAMH.



JlaGopaTopHsbie onbIThL. 3. CpaBHEHHE CKOPOCTH MCIIAPEHUS BOJBI U CIIUPTA 110 MCUYE3HOBEHHIO UX Karelb Ha (puiabTpoBaibHON Oymare. 4.
OxuciieHue Meau B IUIAMEHHM CIIMPTOBKU MM ropesiku. 5. IlomyTHeHHME M3BECTKOBOW BOABI OT BBIIBIXa€MOIo yriekucioro rasa. 6. Ilomxydenue
YIJIEKUCIIOTrO Ta3a B3auMOAEUCTBUEM COJIbI U KMCIIOTHI. 7. 3aMelleHne Meau B pacTBope xjopuaa meau (1I) xenesom.

IIpakTuyeckasi padora Ne 5.I1pu3HaKu XUMHUYECKUX PEaAKITHI.

IIpeaMeTHbIE PE3YJbTATDI OﬁV‘IeHI/IH:

VYyamuiicst JOJIKEH ymems:

oOparaThcs ¢ 1ad0paTopHBIM 000PYIOBAHUEM M HarpeBaTEIbLHBIMH TPUOOPAMU B COOTBETCTBUU C MPABUIAMH TEXHUKH 0€30M1aCHOCTH;
BBITIOJTHSATE MPOCTEUIITNE MPUEMBI PabOTHI C TA0OpaTOPHBIM 000PYAOBaHUEM: J1a00PATOPHBIM ITATHBOM; CIIUPTOBKOIA;

Ha0JII0/1aTh 32 CBOMCTBAMH BEIIECTB U SIBJICHUSMU, TIPOUCXOISIIIIUMU C BEIIECTBAMU;

OIMCHIBATh XUMUYECKUH IKCTIEPUMEHT C MOMOIIBI0 €CTECTBEHHOTO (PYCCKOTO MIJIM POJHOTO) SI3bIKA U SI3bIKA XUMUU;

JIeNIaTh BBIBOJIBI [0 PE3yJIbTaTaM MPOBEJCHHOIO HKCIIEPUMEHTA;

TOTOBHUTH PACTBOPHI C OMPEICICHHON MacCOBOM JI0JICH PAaCTBOPESHHOTO BEIIECTBA;

MPUTOTOBUTH PACTBOP U PACCUUTATH MACCOBYIO JIOJIIO PACTBOPEHHOTO B HEM BEIIECTBA.

MeTanpeuMeTHme pe3yJbTaThbl oﬁyqe}mﬂ

VYyamuiicst JOJKEH ymems:
CaMOCTOSITENILHO HCIIOIh30BaTh OMOCPEAOBAHHOE HAOIIOICHHE.

Tema 6. Teopusi 31eKTPOITUTHYECKOI TUCCONMAIIMU U CBOHCTBA KJIACCOB HEOPraHUMYECKUX coeauHenuii (22 u)

[TonsiTHE 00 APIEKTPONUTHYECKON AMCCOIMAIMH. DIEKTPOIUTHI M HEAIEKTPOIUTHL. MeXaHU3M AMCCOIHAINH SJIEKTPOIUTOB C PA3TUYHBIM
TUTIOM XUMUYECKOH CBs3U. CTENeHb JIEKTPOIMTUYECKON Aucconraniui. CUIbHBIE U CTa0bIe SJIEKTPOJIUTHI.

OcHOBHBIE TOJOXKEHUS TEOPUU AIIEKTPOIUTHYECKON aucconranuu. MoHHbIe ypaBHEHHUs peakiuil. Y cJIOBHs MPOTEKAaHUS PEaKIMH OOMeHa
MEKY JIEKTPOIUTAMH /10 KOHIIA B CBETE MOHHBIX MPEICTABICHUM.

Knaccudukaius nOHOB U X CBOICTBA.

Kucnotsl, ux knaccudukarus. uccormanus KUCIOT U UX CBOMCTBA B CBETE TEOPHH DJICKTPOIUTHYECCKOW AuUCCOIManui. MONEKyIIpHbIC U
HMOHHBIE YpaBHEHUS! peakiui KUCIO0T. B3aumonelcTBie KUCIOT ¢ METaulaMH. DJIEKTPOXUMHUYECKUN psii HAnpsDKeHU MetaiuioB. B3aumopeiicTBue
KUCJIOT C OKCHJIaMH METa/uioB. B3anmMoAeicTBHE KHUCIOT C OCHOBAaHMSIMH - peaklHs HEUTpanu3aiuu. BzauMonencTBue KHUCIOT C COJSIMH.
Hcnonb3oBaHue TabIUIBI PACTBOPUMOCTH JIJISl XapaKTEPUCTUKH XUMUYECKHX CBOMCTB KHUCIIOT.

OcHoBanusi, ux Kinaccudukanusa. Jlucconmmanuss OCHOBAaHMM M WX CBOMCTBA B CBET€ TEOPHH DJICKTPOJMTHYECCKOW HUCCOIUAINU.
B3aumopeiicTBue OCHOBaHMIA C KUCJIOTaMH, KHCIOTHBIMH OKCHUIAMHU U coisiMu. Mcmonp3oBaHWE TaONUIBI PACTBOPUMOCTH IS XapaKTEPUCTUKH



XAMUYECKHAX CBOWCTB OCHOBAaHMH. Paznoxenue HEPACTBOPHUMBIX OCHOBAaHHI npu HArpeBaHUM.
Conu, ux kjnaccu@uKamus U JUCCOLMAIMS DPA3IMYHBIX THUMIOB cosieid. CBoiicTBa coyiel B CBET€ TEOPUU BJICKTPOJIUTUYECKON NHUCCOLMALNU.
B3anmoneiictBue coneld ¢ MeTaaulaMy, YCIOBHSI NMPOTEKAHMS ATUX peakuuil. B3anmoneincTBue conedl C KHUCIOTaMH, OCHOBAHUSIMH W COJISIMH.
Hcnonb3oBanue TabIUIBI PACTBOPUMOCTH JIJIS1 XapaKTEPUCTUKU XMMHUUECKUX CBOMCTB COJICH.

O60061eHne cBeieHni 00 OKCHIaX, MX KIacCU(PUKAIMHN U XUMUYECKAX CBOMCTBAX.

['eneTnyeckue psiibl METAIOB U HEMETAJUIOB. ['eHeTnYeckas CBsI3b MEXKy KJ1acCaMu HEOPraHUYECKUX BELIECTB

OKHCIUTENIBHO-BOCCTAHOBUTENBHBIE peakui. OKUCIUTENb U BOCCTAHOBUTEINb, OKUCIIEHUE U BOCCTAHOBJICHHUE.

Peakuuu voHHOr0o oOMEHa U OKHCIUTEIbHO-BOCCTAHOBUTENbHBIE peakiuu. CocTaBlieHHE YpaBHEHUH OKHCIUTEIbHO-BOCCTAHOBUTEIBHBIX
peaKIHii METOAOM 3JICKTPOHHOTO OasaHca.
CBoiicTBa MPOCTHIX BEIIECTB - METAIJIOB U HEMETAJUIOB, KUCIIOT U COJIEH B CBETE MPECTABICHUN 00 OKHUCIUTENbHO-BOCCTAHOBUTEIBHBIX MPOIIECcCax.

IIpeameTHbIE Pe3YyJbTATHI 00YUEHHUSI !

Yyamuiics 10JDKEH ymems:

® HCIIOJIB30BATh IPH XAPAKTEPHUCTUKE IMPEBPAIICHUN BEIICCTB IMOHATHUS: «PACTBOPY», (AJICKTPOJUTHYCCKAS IUCCOIUAIUSI, «OJCKTPOITUTHIY,
«HEIJICKTPOJIUTEIY), «CTEICHb JUCCOIMAINNY, «CUJIbHBIC JJICKTPOJHUTH», «CIIA0bIe SJCKTPOIUTHI», «KATHOHBI», «AHUOHBI», «KUCIOTHI,
«OCHOBAHHUSI», «COJN», KMOHHBIE PEAKIUN», «HECOIe00pa3yIoIIne OKCHIBIY, «COIe00pa3yIIne OKCHIbI), «\OCHOBHBIE OKCHJIBIY, «KUCIOTHBIC
OKCHJIBI», «CPCIIHUE COJIHM», «KUCIBIC COJHM», «OCHOBHBIC COJIN», «TCHETHYCCKHH PSII», «OKHCIUTEIBHO-BOCCTAHOBUTEIBHBIC PEAKIIUN,
«OKUCTUTEINbY, KBOCCTAHOBUTEIDY, KOKUCIIEHUEY», BOCCTAHOBJICHHEY;

® ONUCHIBATh PACTBOPCHHE KaK (PU3NKO-XHUMHUYECKUH TIPOIIECC;

® JUTFOCTPUPOBATH TPHUMEPAMH OCHOBHBIC TIOJOXKEHHUS TEOPHH JJICKTPOJIMTHYECKON JTUCCONMAIINN; TEHETUYECKYI0 B3aMMOCBSI3b MEXIY
BEIIECTBAMH (ITPOCTOE BEIIECTBO — OKCUJT — THAPOKCH — COJIb);

® XapaKTepu30BaTh OOIIME XUMHUYECKHE CBONCTBA KHUCJIOTHBIX M OCHOBHBIX OKCHUIOB, KHCIOT, OCHOBaHHH M COJEH C TO3UIMI Teopuu
ANEKTPOIUTUIECKON AUCCOIUAIINN; CYIIIHOCTD JJEKTPOIUTUYECKON NHUCCOIMALNY BEIIECTB ¢ KOBAJCHTHOMN MOJSIPHON U MOHHON XUMUYECKOU
CBSI3bI0; CYIITHOCTh OKUCIIUTEIIFHO-BOCCTAHOBUTEIIBHBIX PEAKITHIA;

® [PUBOAUTH MPUMEPHI PEaAKIMA, TOATBEPKIAIONINX XUMUYECKHUE CBOWCTBA KUCIOTHBIX M OCHOBHBIX OKCHJIOB, KHCIIOT, OCHOBaHUN H COJEH;
CYIIECTBOBAHHE B3aMMOCBSI3U MEXK/Ty OCHOBHBIMH KJIaCCAMH HEOPTAaHHMUECKHUX BEIIECCTB;

e iIaccu(UIMPOBATh XUMUUECKUE PEAKIINH 110 «M3MEHEHHUIO CTENEHEH OKHCIIEHUS JIEMEHTOB, 00pa3yIOIINX PEarupyrOIIHe BeIECTBAY;

® COCTaBIIATH ypaBHEHUS JIEKTPOIUTHUECKON MUCCOLMAIMU KUCIIOT, OCHOBAHUU M COJICH; MOJEKYJSApPHBIC, TOJTHBIE W COKpAlleHHbIE MOHHBIE
yYpaBHEHUS PEAKIH C y4acTHEM DJIEKTPOJIUTOB; YPaBHEHHUS OKHUCIUTEIHHO-BOCCTAHOBUTENBHBIX PEAKIUI, UCIONB3YSI METOH IJIEKTPOHHOTO
OaylaHca; ypaBHEHHs PEaKIMi, COOTBETCTBYIOIIMX IOCIEAOBATEIIBHOCTH («IIETIOUKE») MPEBPAIICHU HEOPTaHUYECKUX BEIIECTB Pa3TUIHBIX
KJIACCOB;

®  ONpEIENATh OKUCIUTENh M BOCCTAHOBHUTEIh, OKHCICHUE H BOCCTAHOBIICHUE B OKHCIUTEIIBHO-BOCCTAHOBUTEIIBHBIX PEAKITUSX

® YCTAaHABIIMBATH MPUYNHHO-CJICICTBEHHBIC CBSI3U: KJIaCC BEIIECTBA — XUMHUYECKUE CBOWCTBA BEIICCTRA;

e HaOJIO/JATh U ONKCHIBATH PEAKIIUU MEXKTY FICKTPOTUTAMH C TIOMOIIBIO €CTECTBEHHOTO (PYCCKOTO MJIH POJTHOTO) SI3bIKA U S3bIKA XHUMHH,



¢ [IPOBOAMTDH ONBITHI, HOATBCPIKAAONINEC XUMUYCCKUC CBOMCTBA OCHOBHBIX KJIACCOB HCOPTraHNYCCKUX BCIICCTB.
MeTanpeamMeTrHbie pe3yJibTaTbl 00y4eHUs

VYyamuiicst JOJIKEH ymems:

JIeJ1aTh [IOMETKH, BBIIMCKU, IUTUPOBAHUE TEKCTA;

COCTABJIATH JOKJIA;

COCTaBIISITh HA OCHOBE TEKCTa rpaduku, B TOM uucie ¢ npuMmeHeHnem cpeacts UKT;

BJIAJIETh TAKUM BUJOM H3JI0KEHUS TEKCTA, KaK PaCCYKIECHUE;

UCIOJIb30BaTh TAKOH BHJ MBICICHHOIO (MJ€aJbHOI0) MOJEIMPOBAHUSA, KaK 3HAKOBOE MOJENIMpOBaHHE (Ha NMpUMepe ypaBHEHHM peakuuit
JMCCOLIMALIUKI, HOHHBIX YPaBHEHUH peakiyii, NoIypeakuii OKMCIEHHUA-BOCCTAHOBJICHNU);

pa3nuyaTh KOMIOHEHTHI JOKa3aTeNbCTBa (TE3UC, apIryMEHTHI U (POpMY J10Ka3aTeIbCTBA);

® OCYLIECTBIIATH IPSIMOE HHAYKTHUBHOE JT0KA3aTEIbCTBO.

JemoncTpanuu. VcnplTaHue BEIECTB U UX PACTBOPOB HA 3JIEKTPOIIPOBOJHOCT. 3aBUCUMOCTD JIEKTPOIIPOBOJHOCTH YKCYCHOW KHCIJIOTBI OT
KOHIIEHTpauuu. BzaumoaeiicTBue 1uHKa ¢ cepoid, CoJstHOM KucinoTol, xaopuaom meau (I1I). ['openue maruusi.

JlaGopaTopHble onbIThI. §. Peakiinu, XapakTepHble Ul pacTBOPOB KUCJIOT (COISHOM Miu cepHOi). 9. Peakiiuu, XapakTepHble Ui paCTBOPOB
mienouelt (ruapokcu1oB Hatpus win kanust). 10. Ilomyuenue u cBolicTBa HEpaCTBOPUMOIo OCHOBaHMsI, Haripumep ruapokcuaa meau (II). 11. Peakuuw,
XapaKkTepHbIe JUIs pacTBOPOB cojel (Hampumep, s xyuopuaa meau (I1)). 12. Peakuuu, XxapakTepHble 17151 OCHOBHBIX OKCHJIOB (HaIlpuMep, I OKCHAA
kanpus). 13. Peakuuu, XapakTepHble U151 KUCIOTHBIX OKCHUJIOB (HaIllpuMep, /ISl YIJIEKHCIIOrO ra3a).

IIpakTyeckas padora Ne 6. CBoiicTBa KMCIIOT, OCHOBAHHUM, OKCHJIOB U COJIEH.
IIpakTHyeckas padora Ne 7. PemeHne skCiepuMeHTaIbHBIX 33]1a4.

IIpeameTHbIe pe3yJbTATHI 00yYeHUSA

VYyamuiicst JOJKEH ymems:

oOparaThcs ¢ 1a00paTOpHBIM 000PYIOBAHUEM M HarpeBaTEeIbHBIMU MIPUOOPAMU B COOTBETCTBUU C MPABUIAMH TEXHHUKHU 0€30MIaCHOCTH;
BBITIOJTHATH TIPOCTEHIITNE TIPUEMBI 00paIlieHus ¢ 1abopaTOpHBIM 000py0BaHUEM: JTAOOPATOPHBIM IITATHBOM, CITMPTOBKOM;

Ha0II01aTh 32 CBOMCTBAMH BEIIECTB M SIBJICHUSMHU, TPOUCXOISAIINMU C BEIICCTBAMHU;

OTHCHIBATh XUMHYECKUH IKCIIEPUMEHT C TTIOMOIIBI0 €CTECTBEHHOTO (PYCCKOTO MM POJTHOTO) SI3bIKA U S3BIKA XUMHUH;

JIeaTh BBIBOJIBI IO PE3YJIbTaTaM MPOBEICHHOTO SKCIIEPUMEHTA.



MeTanpeamMeTrHbie pe3yJibTaTbl 00y4eHUs

VYyamuiicst JOJIKEH ymems:
® ONIpEeNeNsTh, UCXO U3 Y4eOHO 3a1auu, HEOOXOAUMOCTh HETIOCPEICTBEHHOTO WU OMTOCPEIOBAHHOTO HAOIIOICHIS;
® CaMOCTOSITENBHO (POPMUPOBATH MTPOTPAMMY IKCIICPUMEHTA.

TPEBOBAHUSA K YPOBHIO IOAI'OTOBKH BBIITY CKHUKOB.

BbINYCKHHUK HAYUHMTCS:

* OIIMCBIBATh CBOMCTBA TBEP/BIX, KHUIKHUX, FA3000pa3HbIX BEILIECTB, BIJEIAA UX CYIIECTBEHHbIC IPU3HAKY;

* XapaKTepu30BaTh BEIIECTBA [0 COCTaBY, CTPOCHUI0 M CBOMCTBAM, YCTAaHAaBIIMBAaThb IPUYMHHO-CIEIACTBEHHBIE CBS3M MEXIY JdaHHBIMHU
XapaKTepUCTUKaMU BEILECTBA;

* PaCKpbIBaTh CMBICI OCHOBHBIX XUMHYECKHX IIOHATHUH «aTOM», «MOJEKYIa», «XMMHYECKHUU JJIEMEHT», «IIPOCTOE BEIIECTBOY», «CJIOKHOE
BELIECTBO», «BAJICHTHOCTBY», UCIIOJIb3Ys 3HAKOBYIO CUCTEMY XMMMH;

* U300pa)kaTh COCTaB MPOCTEHMIINX BEIIECTB C MOMOIIBI0O XUMUYECKHX (POPMYJ U CYUIHOCTh XMMHMUYECKUX PEAKLUUN C MOMOIIBI0O XUMHUYECKHX
YPaBHEHUM;

* BBIYNCIATE OTHOCUTENIBHYIO MOJIEKYJISIPHYIO M MOJIIPHYIO MAcChl BEIIECTB, a TAKKE MACCOBYIO JIOJIF0 XMMHYECKOTO 3JIEMEHTA B COEIUHEHUSX
JUISL OLIEHKH UX NPAaKTUYECKOW 3HAYMMOCTH;

* CPaBHMBATh 110 COCTAaBY OKCH/Ibl, OCHOBAHUs, KMCIIOTBI, COJIH;

* KJIacCU(PULIMPOBATh OKCHU/IbI U OCHOBAHHUS IO CBOWCTBAM, KUCJIOTHI M COJIU 110 COCTAaBY;

* 110J1b30BaTHCSI TAOOPATOPHBIM 00OPYIOBAaHUEM U XUMUYECKON MOCY101;

* IPOBOJIUTh HECJIOXKHBIE XUMHUYECKUE ONBITHI U HAONIOJCHHS 3a M3MEHEHHMSMU CBOMCTB BEILECTB B INPOLIECCE UX MpEBpalleHuil; coOmoaaTh
IpaBWJia TEXHUKH 0€30IaCHOCTH MPY MPOBEACHUH HA0JIIOIEHNUHN U OIBITOB;

* pa3nuyaTh 3KCIEPUMEHTAIBbHO KUCIOTHI M IIEI0YH, MOJIB3YSICh MHJIUKATOPAMU; OCO3HABaTh HEOOXOIUMOCTb COOJIIOJEHUS Mep Oe30MacHOCTH
IIpHU 0OpaIeHUH ¢ KUCIOTaMU U IIET0YaMH.

* pacKpbIBaTh CMBICH Nepuoaudeckoro 3akona J[. . Menneneesa;

* ONUCBIBATH U XapaKTEPU30BaTh TAOIUYHYIO (POpPMY NEPUOANUECKON CUCTEMbI XUMUYECKUX 3JIEMEHTOB;

* XapaKTepU30BaTh COCTAaB aTOMHBIX SIEp U PACIPEIEICHUE YUCIIA DIIEKTPOHOB I10 3JIEKTPOHHBIM CIIOSIM aTOMOB XMMHYECKUX 3JIEMEHTOB MAJIbIX
[IEPUOJIOB IIEPUOAUUECKON CUCTEMBI, a TAKXKE KaIusi U KaJIbLIUS,

* pa3IMyaTh BUJIBI XUMHYECKOW CBSI3U: MOHHYIO, KOBAJIECHTHYIO MTOJISIPHYIO, KOBAJICHTHYIO HETIOISPHYIO M METAINIMYECKYIO;

* 1300pakaTh JIEKTPOHHO-UOHHBIE (DOPMYJIBI BEIIECTB, 0OPa30BAHHBIX XUMHUUYECKUMH CBS35IMH Pa3HOTO BUJIA;

* BBISIBJISITH 3aBUCUMOCTB CBOMCTB BELIECTB OT CTPOEHUS UX KPUCTALNINYECKHUX PEIIETOK: HOHHBIX, aTOMHBIX, MOJIEKYJISIPHBIX, METAJUINYECKHX;

* XapaKTepHU30BaTh XMMHUYECKHE AJIEMEHTbl U MX COEIMHEHHs] Ha OCHOBE IOJIOKEHUS 3JIEMEHTOB B NMEPHOAMYECKON CHCTEME M OCOOCHHOCTEH
CTPOEHHUs UX aTOMOB;



* XapaKTepU30BaTh HAYYHOE M MHUPOBO33PEHUYECKOE 3HAUEHHME IEPUOJAMYECKOrO 3aKOHA M IMEPUOAUYECKONM CHCTEMBbl XMMHMUYECKHUX 3JIEMEHTOB
J. 1. MenneneeBa; * 00bACHATh CyTh XMMUYECKHUX MPOLIECCOB U UX MPUHLUIUAIBHOE OTIMYUE OT (PU3NUYECKHX;

* Ha3bIBATh [IPU3HAKU U YCJIOBUS IPOTEKAHNUS XUMHUECKUX PEAKLINM;

* YCTaHABIHMBATh PUHAICKHOCTh XUMHUECKOW PEAKLIUK K OIPEICIEHHOMY THILY 110 OJTHOMY U3 KJIacCU(HUKAMOHHBIX MPU3HAKOB: 1) M0 YUCITy U
COCTaBY MCXOJHBIX BEIIECTB U MPOAYKTOB peaKIuu (Peakiuu COeTUHEHNUS, PA3I0KEHUS, 3aMEILIeHHUsI 1 00MeHa); 2) MO BBIJICICHUIO WIN MOTJIOIEHUIO
TEIUIOTHI (peaKk[UM SK30TEPMUYECKHE U HHIOTEPMHUYECKHE); 3) 10 M3MEHEHHUIO CTeNeHeHl OKHUCIEHHS XHMHYECKHX OJJIEMEHTOB (peakuuu
OKHCIIUTEIHHO-BOCCTAHOBUTEIBHBIE); 4) IO 00paTUMOCTH Tpolecca (peakiui oopaTuMbie U HEOOpaTUMBbIE);

* COCTaBJISITh YPaBHEHHUS DJICKTPOJIUTHYECKON AMCCOLMALMKM KUCIIOT, IIEJI04Yel, cosiel; MOJIHbIe U COKpAIlEHHbIE MOHHBIC YPAaBHEHHs peaklui
oOMeHa; ypaBHEHHS OKHCIUTEIbHO-BOCCTAHOBUTEILHBIX PEAKIIHA;

* IPOrHO3UPOBATh IMPOJYKThl XMMHUYECKMX peakuuil 1mo Qopmyiam/Ha3BaHUSM HCXOAHBIX BELIECTB; OMNPEAEATh HCXOAHBIE BEIIECTBA I10
(dbopmynaM/Ha3BaHUSAM MPOTYKTOB PEAKIUH;

* COCTaBJISITh YPABHEHUS PEAKLMH, COOTBETCTBYIOIMX IOCIEA0BATENILHOCTH («IIEMOYKe») MpeBpalleH!il HEOpraHMYeCKMX BEILIECTB pa3IMYHbIX
KJIACCOB;

* BBISIBJIATH B IIPOLIECCE SKCIIEPUMEHTA ITPU3HAKH, CBUIETENILCTBYIOLINE O IPOTEKAaHUM XUMUYECKON peaKiiiy;

* [IPUTOTOBJIATH PACTBOPBI C ONPEIEIEHHON MAaCCOBOU J10JIEH PAaCTBOPEHHOTO BEILIECTBA;

* ONpPEAETATh XapaKTep Cpeibl BOJHBIX PACTBOPOB KHCIIOT U LIEJI0UEH 110 H3MEHEHHIO OKPACKU MH/IUKATOPOB;

* IPOBOJIUThH KAUECTBEHHBIE pEaKLUH, IOATBEPKIAIOIINE HATMUME B BOJHBIX PACTBOPAX BELIECTB OT/AEIbHBIX HOHOB

* ONpEeAEIATh NPUHAUIEKHOCTh HEOPIraHUUECKUX BELIECTB K OAHOMY U3 U3YUEHHBIX KJIACCOB/TPYIIN: METAIJIbl U HEMETAJLIbl, OKCUbI, OCHOBAHUS,
KHCIIOTHI, COJIH;

* COCTaBJIATH (hOPMYJIbI BEIIECTB 110 UX Ha3BAaHUSM;

* OIPENIENATh BAJIGHTHOCTD U CTETIEHb OKUCIIEHHUS YJIEMEHTOB B BEILIECTBAX;

* COCTaBJIATH (HOPMYJIbI HEOPTAHUUECKUX COETMHEHUH TI0 BAJIEHTHOCTSIM M CTETIEHSM OKHMCIICHHS 3JIEMEHTOB, a TAKXKe 3aps/iaM MOHOB, YKa3aHHbBIM
B Ta0JIMIIE paCTBOPUMOCTH KHCIIOT, OCHOBAHUH U COJIEH;

* OOBSACHATh 3aKOHOMEPHOCTH HM3MEHEHUS (U3MYECKUX M XUMHUYECKHX CBOMCTB MPOCTHIX BELIECTB (METAUIOB M HEMETAIJIOB) M MX BBICIIMX
OKCHJI0B, 00pa30BaHHBIX AJIEMEHTaMU BTOPOTO U TPETHETO MEPUOIOB;

* Ha3bIBaTh OOIIME XUMUYECKHE CBOMCTBA, XapaKTepHbIE /sl TPYIII OKCHJIOB: KUCIOTHBIX, OCHOBHBIX;

* Ha3bIBaTh OOIIME XUMUYECKHUE CBOMCTBA, XapaKTepHBbIE ISl KAXKJ0T0 U3 KIIaCCOB HEOPTaHUYECKUX BELIECTB: KUCIOT, OCHOBAaHHM, COJEH;

* IPUBOAUTH MIPUMEPHI PEAKIUi, MOATBEPKAAIOMNX XUMUYECKIE CBOWCTBA HEOPTAHUYECKUX BEIIECTB: OKCHIOB, KUCIIOT, OCHOBAaHUM U COJIEH;

* OIIPEJIENSATH BEIIECTBO-OKUCIUTEIND U BEIIECTBO-BOCCTAHOBUTEID B OKUCIUTEIbHO-BOCCTAHOBUTENBHBIX PEAKIUAX;

* COCTaBJIATh OKHUCIUTEIbHO-BOCCTAHOBUTEIBHBIN OaNaHC (1Sl U3yYEHHBIX peaklnii) M0 MPeIoKEHHBIM CXEMaM PEeaKIHii;

* IPOBOJIUTH JTAOOPATOPHBIE OMBITHI, TOATBEPKJAIOIINE XUMHUUECKHE CBOMHCTBA OCHOBHBIX KJIACCOB HEOPTraHMYECKUX BEIECTB;

BBINYCKHHK IMOJYYHT BO3MOKHOCTh HAVIHTHCA:
* TPaMOTHO 00paIaTHCs C BENIECTBAMH B TIOBCETHEBHOM JKU3HU;
* 0CO3HABaTh HEOOXOAMMOCTH COOJIIOICHHUS TIPABHIT YKOJIOTUYECKU OE30MaCHOTO MOBECHUS B OKPYKAIOIIEH MPUPOTHOM Ccpeie;




* IOHUMAaTh CMBICII U HEOOXOIUMOCTh COOJIIOJICHHUS TPEINUCAHUM, MpenIaraeMblX B HWHCTPYKIHSIX IO HCHOJB30BAHUIO JIEKAPCTB, CPEICTB
OBITOBOW XMUMHHU U JP.;

* MCIOJIB30BATh MPUOOPETEHHBIE KIIIOUEBbIE KOMIETEHTHOCTH IPU BBITIOJIHEHUH UCCIIEI0BATEIbCKUX MMPOEKTOB MO U3YYEHHUIO CBOICTB, CIIOCOOOB
MOJIy4EHUS U paclioO3HABaHUs BEIIECTB;

* pa3BUBaTh KOMMYHUKAaTUBHYIO KOMIIETEHTHOCTbD, UCTIOJIB3Ys CPEACTBA YCTHOW M MMCbMEHHONH KOMMYHUKALIMH MTPH paboTe C TEeKCTaMH yueOHHUKa
U JIOTIOJIHUTEIBHON JTUTEPaTypOr, CIPAaBOYHBIMU TA0JIMLIAaMH, TIPOSBIISITH TOTOBHOCTh K YBaKEHHIO HHOM TOUKH 3pEHUSI IPU 00CYKIEHUU PE3yIbTaTOB
BBITIOJIHEHHON pabOTHI;

* OOBEKTHBHO OLIEHWBATh MH(POPMAIMIO O BEIIECTBAX M XUMHUYECKHX MpOIeccax, KPUTUYECKH OTHOCUTHCSA K IICEBIOHAYYHON HH(OpMAINH,
HEZ0OPOCOBECTHOM peKiiaMe, KacarolIelcs UCIOJIb30BAHUS PA3IMYHBIX BEIIECCTB.

* 0CO3HABaTh 3HAYEHHUE TEOPETHUECKUX 3HAHUH JIJIs MPAKTUYECKOU JIeATEIbHOCTH YEIOBEKa;

* OIIMCBIBATH U3YYEHHBIE OOBEKTHI KAK CUCTEMBI, IPUMEHSSI IOTUKY CUCTEMHOI'O aHaJln3a;

* IPUMEHATh 3HAHUSA O 3aKOHOMEPHOCTSIX MEPHOJUYECKON CHUCTEMbl XUMHUYECKHX SJIEMEHTOB Ui OOBSICHEHHS M TNPEABUACHUS CBOWCTB
KOHKPETHBIX BEILIECTB;

* pa3BUBaTh HHGOPMAIMOHHYIO KOMIIETEHTHOCTb MOCPE/ICTBOM YIIIyOJIeHUs 3HAaHUM 00 UCTOPUM CTaHOBJICHHSI XMMHUYECKON HAayKH, €€ OCHOBHBIX
MOHSTHUM, IEPUOANUECKOT0 3aKOHA KaK OJIHOTO U3 BaXKHEHUIIINX 3aKOHOB IIPUPO/IbI, & TAKXKE O COBPEMEHHBIX JIOCTHIKEHUSAX HAYKU U TEXHUKU.

* COCTABJIATH MOJICKYJISIPHBIE U MTOJIHBIE HOHHBIE YPABHEHUS 110 COKPAIIEHHBIM HOHHBIM YPaBHEHUSIM;

* IPUBOJIUTH IPUMEPHI PEaKLUi, TOATBEPHKAAIOIINX CYIIECTBOBAHNE B3aUMOCBSI3U MEX/1y OCHOBHBIMU KJIACCAMH HEOPraHUYECKHUX BELIECTB;

* POTHO3UPOBATH PE3YIBTATHl BO3ACHCTBHSI pa3IMUHbIX ()aKTOPOB HA U3MEHEHHE CKOPOCTH XUMHUUYECKOHN peaKinu;

* IPOTHO3UPOBATH PE3YIbTAThl BO3AEHCTBUS pa3IMUHbIX (DAKTOPOB HAa CMEIIEHNE XUMUUYECKOTO PaBHOBECHSI.

* IPOTHO3UPOBATh XMMUYECKUE CBOWCTBA BELIECTB HA OCHOBE UX COCTaBa M CTPOCHUS;

* IPOTHO3UPOBATh CIIOCOOHOCTH BEILECTBA IMPOSBIATH OKHUCIUTENbHbIE WM BOCCTAHOBHUTEIbHBIE CBOMCTBA C Y4YETOM CTENEHEH OKHCIIEHUs
AJIEMEHTOB, BXOASIIUX B €0 COCTaB;

* BBISIBJISITH CYLIECTBOBaHHE FEHETUUECKOI B3aMMOCBSI3U MEX/ly BEILIECTBAMU B PsIly: MPOCTOE BEIIECTBO — OKCHJ — T'MJIPOKCHUJ — COJIb;

* OPraHU30BbIBaTh, IPOBOAUTH YUEHUUYECKUE TIPOEKTHI 10 UCCIEN0BAHUIO CBOMCTB BEILIECTB, MMEIOIINX BaXXHOE IPAKTUYECKOE 3HAUCHHUE.



Kanenoapno — memamuueckoe nananuposarue no xumuu no npoepamme QO.C.I'abpuensina

(2 uaca 6 nedenio, 6ceco 68 uacos)

Ne 8 Ki1acc Koxa-Bo /laTa npoBenenus -
HMeEYaHHue
n/n HasBanue TeMbl ypoka 4acoB P
«a» «o»
Tema 1. Beegenne (6‘1)
1 Broansrit nacTpykTax mo Th npu pabote B kabunete xumun. [Ipeamer g
xumun. BemecTsa.
2 [IpeBpammenns BemecTs. Poiib XMMHUH B )KU3HH YEJIOBEKA. 1q
IIpakTnueckas padora Nel. «IIpuémsr
3 lua
oOpainenus ¢ nabopaTopHbM obopynoBanuem» Uncrpykrax Th
4 Ilepuoauueckas cucrema xumudeckux aneMmenros .M. Menneneesa. lq
3HaKM XMMHYECKHX IEMEHTOB.
5 Xumnaeckue popmyisl. OTHOCHTENbHAS aTOMHAsE M MOJIEKYJIIpHAS la
Macca.
6 Ipakruyeckas padora Ne2. «HabnromeHue 3a TOpSIIEH cBEIOI» lq
Hncrpykrax Th
Tema 2. ATOMBI XUMHYECKHX 3JIEMEHTOB. (7q)
7 OCHOBHBIE CBeJIeHHS 0 cTpoeHHH aToMoB. CocTaB aToMoB. M30TO0MEI. lq
CrpoeHue 3IeKTPOHHBIX 000JI0YEeK aTOMOB.
8 lua
Nonsl. MoHHAs XUMUYECKAs CBS3b.
9 lua
10 KoBanenTHas cBs3b. 1u
11 Mertannnueckas XUMHUYECKas CBA3b. 14
12 O06001menre 1 cucTeMaTH3alMsl 3HaHUH 110 TeMe: « ATOMBI XUMHYECKUX la
HIIEMEHTOBY
13 KonTpoabHas padora Nel 1o Teme: «Amombl XUMUYECKUX 2NeMEHNOEY 1ua
Tema 3. IIpocTrie BemecTpa. (54)
14 IIpocTslie BemecTBa-MeTaIbL. 1g
15 IIpocTsle BelecTBa ~-HEMETAIUIBL. AIIOTPOIHSL. 1yq




16 Komnuectso Bemectsa. Mons. MonspHas macca. 1lg
MonsipHblii 00BEM Ta30B.
17 lg
18 Pemenne 3amaq mo Temam: «Moasaphbiil 00bem 2a308, KOAUYECMBO 1a
seuecmear).
Koua-Bo JaTa npoBenennst
Ha3BaHue TemMbl ypoka 4acos IIpumeuanne
Ne
«a» «o»
n/n
Tema 4. CoennHeHHe XUMHYECKHX 3JIEMEHTOB. (]_6q)
19 CTeneHb OKUCIIEHUS. 1g
20 Bakneiiimme kinacchl OMHAPHBIX coeTMHEHUH. OKCHUIBL. 1y
OcHoBaHUA.
21 la
KucnoTsl.
22 1y
23 Comnn. 1u
24 CocraBnenue hopMmys comei. 1g
25 O0o00611IeHNe U CHCTEMATH3ALMS 3HAHUI 110 TeMe «Bakneiimme 1
KJIACCHl OMHAPHBIX COCTUHEHHID q
AmMopdHbIe 1 KpHCTaJUTMYecKre BenecTBa. Kpucrammmueckue
26 PELIETKU. 1u
27 YucThic BEIIECTBA M CMECH. 1u
28 IIpakTHyeckas: padora Ne3. «AHamU3 MOYBBI ¥ BOJBI» la
Hncrpykrax Th
29 MaccoBas 10J11 KOMIIOHEHTOB B CMECH. 1a
30 Penrenne 3agau Ha HAXO0XKICHUE MAaCCOBOM JOJIM KOMIIOHEHTOB 14
CMECH.
31 Penrenue 3a7auy Ha HAXO0XKJIEHHUE MAaCCOBOM 0JIM KOMIIOHEHTOB 14
pacTtBopa.
32 IpakTuyeckas padora Ne4. «IIpurotoBiaeHue pacTBopa caxapa ¢ 1q




3aJJaHHOM MacCOBOM J10JI€il paCTBOPEHHOTO BEIIECTBa»
HMucrpykrax Th

O00011IeHNE ¥ cUcTEMATH3alUMs 3HaHui 110 TeMe: «CoeanHeHus

33 la
XUMUYECKUX DIIEMEHTOBY.
Kontpoabnas padora Ne2. o teme: «CoeduHenuss XuMu4eckux
34 | onemenmosy. lg
Tema 5. U3MeHeHUsI, MPOUCXOSIIIIAE C BEIIECTBAMH. (lzq)
35 ®dusnueckue SIBICHUS B XUMUHU. 1y
36 XHUMHYECKHE ABIECHUS. XUMUYECKHUE PEAKIIIH. lq
37 3aKOH COXPaHEHMS MacChl BEIIECTBA. XUMUYECKHE YPABHECHHUSL. I
38 Pacuérbl 10 XMMHUYECKUM YpPaBHEHUSIM. 1g
39 Pemenne pacueTHBIX 3a/1a4 M0 YPABHEHUIO PEAKITHH. 1
q
40 Peuienne pacueTHbIX 3a/1a4 Ha BBIUMCICHUE MAcChl MPOAYKTa 1
peaKIvm. q
TuIbl XUMUYECKUX PEAKIIUM.
4 la
42 Tunbl XUMHUYECKUX PEAKIIUNA Ha PUMEPE CBOMCTB BO/IbI. 1g
43 CkopocTh XUMHUYECKUX peakuuid. KaTanuszatopsl. 1g
44 IIpakTHyeckast pabora NeS. 14
« Ilpu3naku xumMuueckux peakuuiny Mucrpykrax Th
O000I11IeHNE ¥ CUCTEMATU3alIUs 3HAHUM 110 TeMe «M3MeHeHus,
45 npoucxoosuue ¢ 8euecmeamiuny. 1g
KonTpoabnas padora Ne3. o Teme «Mzmernenus, npoucxoosiwjue
C 8ewecmeamu.
46 la




Ha3Banue TemMbl ypoka

No Koua-Bo JaTa npoBenenust
w/n 4acoB «a» «o» pumeyanue
Tema 6. PacTtBopenne. PactBopbl. CBOiiCTBAa PAaCTBOPOB JJIE€KTPOJIHUTOB. (224)
OKHCINTETBHO — BOCCTAHOBHTE/IbHbIE PEAKIINH
47 PactBopenue kak GU3NKO — XUMUYECKHH mporiecc. TUIbI
pactBopoB. [ToBTOpHBIN nHCTpYKTaX 1o T.b. la
48
OnexTponmurndeckas puccoruanus (/1) 1a
49 Ocnosurle nonoxenns Teopun D/1. (TO) 1a
50 | MoHHble ypaBHEHHS PEaKIHii 14
51 VYcnoBus npoTekaHsl XUMUUYECKUX PEAKIIUI MEXIY pacTBOpaMH lg
3JIEKTPOJIUTOB JIO KOHIIA
52 Kucnoter, nx kimaccugukarus. 1g
CBoiicTBa KUCIOT.
53 14
54 OcHoBaHUs, UX KIacCH(PHUKAIIHA. la
CBoiicTBa OCHOBaHUM.
55 4
56 Oxcupl, UX Knaccupukanus 1 CBOUCTBA. la
Counm, uX CBOMCTBA.
57 4




TI'eneTnueckas CBsI3b MEXAYy KilacCaMH HECOPTaHNYCCKUX

58 | coenuHeHHIA. 1g
59 IIpakTuyeckasi pabora Ne6. «CBOICTBa KHCIIOT OCHOBAHHIA, g
OKCHJOB U coJieit». Uucrpykrax Th
O0001IeHNe 1 CUCTeMAaTH3allus 3HaHU 110 TeMe: «PacTBopenue u
60 pPacTBOpPBL». la
61 | OxucnurenbHO-BoccTaHOBUTENbHBIC peakiun (OBP). lq
62
Cocrasnenue >nexkTpoHHoro 6amanca B OBP. 14
63 CBoiicTBa IPOCTHIX U CIIOKHBIX BemiecTB B cBeTe TOJ] u OBP 1u
64 IIpakTuyeckast padota Ne7. Perenne skcriepuMeHTaIbHBIX lq
3aga4 no teme: «OBP» Uucrpykrax Th
65 O06001IeHne U CHCTeMaTH3aI|s 3HAHUH 110 TeMe «PacTBOpeHHE.
PactBoprl. CBOICTBa pacTBOPOB JEKTPOIUTOB, HOHHBIC YPAaBHEHUS, 1y
OBP».
66 HToroBasi koHTpoJbHAs padoTa Ned 3a Kypc XUMHH § KJlacca 1u
AHanmM3 UTOTOBON KOHTPOIHHOU PabOTHI.
67 4
68 [lopTperHas ranepest BENMMKUX XUMHUKOB 1g




Hoypouuoe HIAHUPOBAHUE RO XUMUU, 8 Kracc,

(2 uaca ¢ neoeno, écezo 68 uacos), YMK O. C. I'abpuenana

No No ConepxaHnue nporpaMMHOTO Ko | [ara [ToBropenne | Jloma
ypoKa | ypoka | maTepuaia - IIHEee 3ananus, popmupytomue Y]
o 1o 4ec 3aja- Hcnonb3oBa-
npen- | Teme TBO HUE peryns- | IO3HaBa- | KOMMYHH- | JINYHOCT Hue UKT
METY ya- TUBHBIC | TEJIbHbIC | KATUBHBIC | HbBIC
COB
Tema 1. BBegenne B xumuio (6 yacon)
1 1 BBoansblil nHCTpYyKTax 1o Th 1 @usznyeckue | §1, ®opmu- | ®opmu- | Popmu- dopmu-
pu paboTe B KAOMHETEe XUMHH. CBOIICTBa, yrp. 4 | poBaHUE | pOBaHHME | pOBaHUE poBaHUe
[Ipenmer xumuu. Bemniectsa. ¢duznueckoe HNOHSTHUS | YMEHHUS | yMEHHUS UHTEpeca
TEJ0 0 XumMuM | HaOmoga | paborath | K
2 2 [IpeBpamienus Bemects. Poib 1 Ousnueckue | §2, 3 u ee Tb, B Iapax, HOBOMY | BupryanbHas
XUMHH B )KU3HU YEIIOBEKA. CBOIICTBa poinu B JIeNaTh OoTBeUaTh | OpeaMme- | Jaboparopus
3 3 Ipakruyeckue padorpr: Nel. |1 AToM c.174 | xu3HK BBIBOJBI | Ha Ty. [Tpe3enTamus
«IIpuémsl YyernoBeKa | Ipu BOIIPOCHI
oOparieHust ¢ J1abopaTopHBIM MPOBE/IC | YUUTEIS,
000pyZIOBaHUEM» HUU YMEHHE
4 4 [Tepuonnueckas cucrema 1 §4 OMBITOB, | MCIIOJNB30-
XUMHYECKUX 3eMeHToB J[. 1. YMEHUs | BaTh
MenneneeBa. 3HaKu paboTarh | XUMHUYECK
XUMHUYECKUX IJIEMEHTOB. C KHUIOHM | Wil SI3BIK,
5 5 Xumudeckue GopMyIbl. 1 Haumenbiuee | §5 nce ymenue
OTtHOocHTeNbHAs aTOMHAs U obee ymp. nepuoiyu | paborarh
MOJIEKYJIIpHAs Macca. KpaTHOE, 14 9IECKON c
aToM, CHUCTC- XHUMHNYCC-
MOIJIEKYJIa MOH. KoM
MIOCYZOH.
6 6 IpakTuuyeckue padorbr: Ne2. |1 C.180
«Habmonenue 3a ropsie
CBEYOM»




Tema 2. ATOMBbI XUMHYECKHX 3JIeMEHTOB (7 4acoB)

7 1 OCHOBHBIE CBEJICHUS O 1 ATtom. §6,7 ®opmu- | opmu- | Dopmu- ®opmu- | [Ipezenranus
CTpO€HHH aToMoB. M30To1bI Crpoenue pOBaHME | pOBaHUE | pOBaHUE poBaHue
a]Ipa aroMa HNOHSTUNA | yMEHHUS | yMEHHUSA UHTEepeca
8 2 CrpoeHue 3JIeKTPOHHBIX 1 DneKTpoH §8, o cTpoe- | paboTarh | ciymarh | K [IpesenTanus
000110Y€K aTOMOB. [Tepuon. 9c.52 | Humn c YYHUTE, KOHKPET-
I'pynma ynp.2 | atoma, KHUIOM, | BECTH HOMY
9 3 Nonsl. MoHHas xumuueckas 1 §10 XUMHMYEC | YMEHHUSA | JUAJIOT ¢ | XMMHYEC
CBSI3b. ymp. 5 | Koi UHTETPU | YUUTEIEM | KOMY
c.62 CBSI3U U poBaTth U JPYTUMHU | DJIEMEH-
10 4 KoBanenTtHas cBA3b. 1 §11, ee 3HaHUSA yJamuMu- | Ty, [Ipe3enTanms
ynp.2 | BUJAX. u3 csl. MOMCK
c.66 (107350941 JIOTIONTHU
11 5 Merammyeckass XUMHUYeCKas 1 §12 B TEJLHOM [Ipe3enTanms
CBS3b. XUMHIO. uHpopMa
12 6 O06o0menue u cucrematuzamnus | 1 §4-12 NUERY [Tpe3enTanms
3HAaHUH 10 TeMe: KATOMBI IToBTO HEM.
XUMHUYECKUX 3JIEMEHTOB)» pUTH
OCHOB
HBIE
MOHSAT
ust
TEMBbI
13 7 KonTtpoabnas pa6ora Nel o 1
TeMe: «Amombl XuMU4ecKux
9/1EMEHIN OB
Tema 3. IIpocTbie BenrecTBa (5 4acoB)
14 1 [IpocTsle BemecTBa-MeTAIIBI. 1 @uznueckue | §13 ®opmu- | YMmenue | YMeHue Osnane- | IIpesenTtanus
CBOICTBa poBaHue | paboTaTh | COTPYJHH | HUE
15 2 [Ipocteie BemecTBa-HemeTamuibl. | 1 Ouznueckue | §14, MOHATUA | C 4aTh C HaBbIKa-
Annorponusi. CBOICTBa yrnp.3 | o MeTan- | ydeOHM- | yUUTEIEeM | MU JUIs
16 3 KommgecTro BemecTBa. MoJib. 1 OtnocurensH | §15, nax, KOM, B ITIOWCKE | TIPAKTH-
MonspHas macca. as aroMHas U | ynp.l- | HemeTan | gononHu | ¥ cbope YECKOM
MoJIeKyIsipHa | 3 nax, TeIbHOU | MHGpoOpMAI] | IedTelb-




s Macchl KOJIM4yec | IuTeparty | uw, HOCTH.
17 4 MosipHablii 00bEM Ta30B. 1 KomuuaectBo | §16, TBE poii.nepu | ciymaTh
BEIIIECTBA ymp.1, | BemecT- | oguuec- | €ro.
2 Ba. KOH
18 5 Pemrenue 3apau no remam: 1 KomuuectBo | §15, cucre-
«Monspubiii 00vem 2az08, BEIIECTBA, 16 MOH.
KOUYECME0 euyecmea. MOJISIpHAs ymp.
macca, 4-5,
MOJISIPHBIN c.85
00BeM,
MOCTOSTHHAS
ABoraapo
Tema 4. Coenunennsi XMuMHUYeCKUX j1eMeHTOB (16 yacoB)
19 1 CrerneHb OKHUCIICHHUSL. 1 §17, ®opmup | YMeHnue | Ymenue VYmenue | Ilpesenranus
yrop.1, | oBanue paborarb | paboTaTh | UCIOb-
2 MOHSTUSA | C B Mapax, B | 30BaTh
20 2 Baskueiimme Kiacchl OMHAPHBIX 1 §18, 0 ydueOHU- | Tpynmax, | 3HaHHS B
coeuHeHHiT. OKCHIBI. ynp.l | cTemeHn | KoM, oTBeYaTh | OBITY.
4 OKHCJIE- | YMEHUE | Ha
21 3 OcHoBaHHS. 1 §19, | Hus, COIIOCTAB | BOIPOCEHI
ymp.4- | KJIaccoB | JIATh, YUYUTENS.
5 coeauHe | paborath
22 4 Kucnorst 1 §20, | Hui, ¢
ynp.3, | YHCTBIX | popmya
5 BEIIECT- MH.
23 5 Conn 1 §21 Bax U
24 6 Cocrasienue GopmyJ COJeH. 1 §21, CMeECsIX.
ynp.2,
3
25 7 OGo0IIeHre U CHCTEMATH3AIHS 1 [TorTO

3HaHUU 110 TeMe «BakHeime

pHUTH




[IpezenTanus

KJIaCChl OMHAPHBIX COCTUHEHHI OCHOB
HbIC
TIOHST
ust
TEMBI

26 8 AMOpGHBIE M KPUCTAIUTUYECKUE Atowm. §22
BEIIECTBA. THIIBI Monekyna
KPUCTAJUIMYECKUX PEIIETOK dusnyeckoe

TEJIO.
duznveckue
CBOICTBA

27 9 YucThle BEMIECTBA K CMECH. CwmecHu. §23
Yucreie
BEIIIECTBA

28 10 IMpakTHyeckasi padora Ne3. C.181
«AHaH3 TI0YBBI U BOJIBD»

HNucrpykrax Th

29 11 MaccoBast 71011 KOMIIOHEHTOB B CwmecHu. §24,
CMECH. Yuctsle yop.

BeEIIECTBA 2,4,

30,31 | 12,13 | Pemenwue 3a1a4 Ha HaXOXKJIEHHE
MacCOBO JI0JIH KOMITOHCHTOB
CMECH.

32 14 IpakTuyeckas padora Ned, C.
«[IpuroroBseHue pacTBopa caxapa 185
C 3aJIaHHOM MacCOBOM J0JIeH
PacTBOPEHHOTO BELIECTBAY
HNucrpykrax Th

33 15 OG600IIEHNE U CHCTEMATH3ALMS
3HaHUM 1o TeMe: «CoeTMHEHUs
XUMHUYCCKUX DIJIICMCHTOB.

34 16 KonTpoabnas padora Ne 2 o §13-
TeMe «CoeTMHEHINS] XUMIYECKIX 24
3JIEMEHTOB» [ToBTO

pUTH

OCHOB




HBbIC

MOHST
ust
TEMBI
Tema 5. U3meHeHus1, mpoucxoasimue ¢ Bemecrsamu (12 yacos)
35 1 du3NYCCKHE STBICHUS B XUMHH. 1 CriocoOBbl 825, ®opmu- | Ymenue | YMeHue VYmenue | [lpezenranus
pasnenenus | yop. 3 | poBaHue | paboTaTh | BECTH UHTErpU
cMecen HNOHATUH | C JUAJIoT, poBath
36 2 XUMHYCCKHE SBICHUS. 1 §26 0 yueOHHU- | paboTaTh | MOJTy4YeH
XuMHYECKHE PeaKIlnH. XUMHYE- | KOM, B Mapax, HBIE

37 3 3aKOH COXpPaHEHUS MACCHI 1 §27, | ckux nepuoau | paborars | 3Hanms B | [IpesenTanms
BEIIECTBA. XUMHUUYCCKHUC yup. peaKiu- YeCKOH C MPAKTH-
YpaBHEHHUSI. 2-3 AX, UX cHcTe- YUYUTEIEM. | YECKOM

38,39, | 4,5,6 | Pacuérsl N0 XUMUYECKHM 3 KonuuectBo | §28, TUIIAX; MO, KU3HU.

40 YPaBHCHHSM. BEILIECTBA. ymp. YMEHHS | QJITOPUT
MounsipHast 2,3 UcaTh MOM
Macca. peaKuuu | paccraB-

MonsipHblit u JICHUS
00beM paccraB- | K03ddu-

4142 |78 THITBI XAMUYECKUX PEAKIIHIA. 2 §29- JISTh LIMEHTOB

30 ypaBHe- | B
ymp. HUE B XUMHYEC
1-2; XUMHYEC | KHUX
43 9 CKOpOCTh XUMHYECKUX PEAKIIHIA. 1 §31- KHUX ypaBHe-
KaranmzaTopsl. 32 peakuuu- | HUSX;
yop. SIX. yMEHHE
2,6 WHTErpu
44 8 IpakTuyeckas padora Ne5, 1 C.183 poBath
« HpI/BHaKI/I XUMHNYCCKHUX 3HAHU
peakiuii» Uucrpykrax Th 3
45 9 O000IIEHNE U CHCTEMATU3ALIMS 1 Peakiiun §25- iNzelie
3HAHUU 10 TeMe «H3menenus, pazioxenus, | 32 B
npoUCXo0amUe C 8eUeCmeamu. coemuHenus, | [1oBTO XHIMKIO.
oOMeHa, pUTH
3aMeleHUS OCHOB




HBbIC

TIOHSAT
ust
TEMBbI
46 10 Kontpoasnas paéora Ne3. o 1
TEME «H3M€H€HM}Z, npoucxodﬂu;ue
C geugecmeamu».
Tema 6. Teopus 2JIeKTPOJIUTHYECKOI THUCCONUAIMMN M CBOICTBA KJIACCOB HEOPraHW4YecKuX coennHennii (19 yacon)
47 1 PactBopenue kak Gpu3nko — 1 Nounas §34 ®opmu- | Gopmup | Popmupo | Gopmup | Ilpesenranus
XUMHYECKUH nporecc. Turmbl CBS3b. poBaHUE | OBaHHE BaHUE OBaHHE
pacTBOpoB. IloBTOPHEIH KoBasienTHas NOHATUM | YMEHUS | yMEHUS YMEHUS
uHCTpyKTaX 1o T.b. HETOJIIpHAs 0 paborath | paboTaTh | HHTErpU
Y MOJIsipHas pacTtBo- | C WHJUBUIY | POBaTh
cBsi3b. VloHBI pax, y4eOHUK | QJIbHO U B | 3HAHUS O
48,49 | 2,3 DJIEeKTPOIMTHYECKAs Jucconranus | 2 Kucnora §35- 3JIEKTPO- | OM, napax, paccTBO- | IIpe3enTanus
(OH) n reopus S]] 36, JIUTHYEC | ANTOPUT | COTPYIAHH | pax,
yop. KOU MaMu 4yaTh C KHUCJIO-
1,4,5 | nuccomu | coCTaBlie | yUUTENEM, | Tax,
50 4 HoHHble ypaBHEHUS peakinil 1 OcHoBaHue §37, anuuy, HUA YMEHHE ocHoBa- | [Ipe3enTanus
ymp.2, | MOHHBIX | HOHHBIX | 337aBaTb | HHAX,
5 ypaBHE- | YpaBHEH | BOIIPOCHL. | COJISIX U
C.237 | ausx, 1505801 OKCHIax
51 5 VcaoBust NpoTEeKaHUs XUMUUeCKux | 1 §32,3 | Kucio- paccTano B [IpesenTtarus
peaKuuii MeX1y pacTBOpaMu 7 Tax, BKH OBCEN-
3JIEKTPOJIMTOB J10 KOHLIA C.240 | ocHOBa- | KO3 du- HEBHYIO
52-53 | 6-7 Kucnotsl B cBeTe TO/] 2 §38, HUH, LIEHTOB JKHA3HB. [Ipesenrtanus
yrIp. COJIAIX, B
3,4 OKCHJIOB, | OKHCIIU-
54-55 | 8-9 OcnoBanwust B cBete TO/] 2 §39, OKHMCIHN- | TEJIbHO-
ymp. TEJIBHO- | BOCCTaHO
3,5 BOCCTaHO | BUTEJb-
56 10 Oxcupl, UX KiaccupuKanus u 1 §40 BUTCJIb- | HBIX
CBOJCTBA. ymp. 3 | HBIX peakuuu-
57 11 Counn, MX CBOJCTBA. 1 §41 pcaknu- | AX.




yup.
2,5
58 12 [eHeTHYECKAS CBA3D MEXKIY §42,
KJIacCaMH HEOPTaHUYECKHUX yIp.
COEUHEHHU. 2.4
59 13 IMpakTuyeckasn padora Ne6. C.241
«CBoiicTBa KMCJIOT, OCHOBaHHIA,
OKCHJIOB U cojieii». Uucrpykraxk Th
60 14 OO6001IIeHNE U CHCTEMATH3AIINS IToBTO
3HaHUU 110 TeMe: «PacTBopeHne u pHUTH
pacTBOPBLY. OHST
ue o0
UOHH
BIX
peaxil
X
61,62 | 15,16 | OkucnutensHO- §43
BOCCTaHOBUTEIIHHBIC PEAKITUU yIp.
(OBP). 1,7
63 17 CBOMCTBa POCTHIX U CIOKHBIX IloBTO
BemecTB B cBeTe TOJ] u OBP PUTB
IOHAT
ue o0
WOHH
BIX
peaxi
UAX
64 18 IpakTuyeckas padora Ne7. C.242
Pemienue sxcnepuMeHTaIbHBIX
3aga4 no teMme: «KOBP»
Hucrpykrax Th
65 19 O0001IeHE U CUCTEMATH3ALINS TTosTO
3HaHU o Teme «PacTBopenue. PHTH
PactBopsl. CBOliCTBa pacTBOpOB OCHOB
QJICKTPOJIMTOB, MOHHBIC YPABHCHU, HBIE

OBP».

AX.

[Ipe3enTanus




IIOHAT
us

TEMBI
66 20 HTorosasi KOHTpOJILHAs padoTa
Ne4 3a xypc xumunm 8 kiacca
67,68 | 21,22 | Anamu3 HTOroBOI KOHTPOJIBHOM C.244

pabortsl. [lopTpeTHas raiepes
BEJIMKHX XUMHKOB.




Onucanmue yqeﬁﬂo-MeTounquKoro, MaAaTCPHAIBHO-TEXHUYIECCKOI'O N I/IH(l)OpMaIIl/IOHHOI‘O ob0ecreueHus 06p33OBaTeJILHOI‘O

nmpomecca.
HatypaabHble 00beKkTbl. HaTypanbHble 00bEKTHI, UCTIOIb3yeMble B O0YYEHUN XUMUH, BKIIOYAIOT B ce0sl KOJUIEKIIMA MHUHEPAJIOB U TOPHBIX MOPOJI,
METAJUIOB U CIUIABOB, MUHEPAIIbHBIX YA0OpEHHH, IacTMacce, Kay4yKoB, BOJIOKOH U T. 1. O3HaKOMJIEHHE Y4aluxcsi ¢ 00pa3laMi UCXOHBIX BEILECTB,
MOJIYIIPOAYKTOB M TOTOBBIX M3/IENHUI MO3BOJIAET NOTYYUTh HATJISAHOE MPEACTaBICHUE 00 3TUX MaTepHajax, UX BHEIIHEM BUJE, a TAKXKE O HEKOTOPBIX
¢bu3nyeckux cBOMCTBaX. 3HAUYMUTENbHbIE Y4eOHO-ITO3HABATEIbHBIE BO3MOYKHOCTH HMEIOT KOJUIEKIUHM, W3TOTOBJIEHHBIE CaMMMU OOYYarOIIUMHUCS.
IIpenmMeTsl U1l TaKMX KOJIEKLUN COOMPAIOTCSI BO BPEMSI SKCKYPCUI U IPYTUX BHEYPOUHBIX 3aHITHH.
Konneknuu ncnosnb3yroTcs TOJNBKO U O3HAKOMIIEHHUS YydYallluXcsi C BHELIHMM BHMJIOM M (U3UYECKUMHU CBONCTBAMM H3Yy4aeMbIX BELIECTB U
MaTtepuanos. [ MpoBeIeHUsI XMMHYECKUX OIBITOB KOJUIEKLIIUU UCIIOIb30BaTh HEIIb3S.
XuMu4yecKkHe peakTHBbI U MaTepuajbl. OOpamieHre co MHOTMMHU BEIIECTBAMU TPeOyeT CTPOroro COOJIIOJNCHHS MPaBWII TEXHUKH O€30MacHOCTH,
0COOEHHO IPU BBIMOJIHEHUH OIBITOB CAMUMHM ydalIuMucs. Bce HeoOXoaumble Mephl TPEeI0OCTOPOKHOCTH YKa3aHbl B COOTBETCTBYIOUIMX JOKYMEHTaX U
MHCTPYKLUSAX, a TAK)KE B IOCOOUSIX JJIsl yUUTENIEH XUMUH.
HauOosnee yacTo ucoib3yeMble peakTUBbI M MaTepUaJIbI:
1) mpocThie BeliecTBa - Me/lb, HATPHiA, KaJIbIIUH, ATIOMHUHHUN, MarHHA, )KeJIe30, IIMHK, Cepa;
2) oxcunabl — meau (1), kamprms, xenesa (1), maraus;
3) KHUCIIOTHI - COJIsIHAS, CepHAsi, a30THAS;
4) OCHOBaHWUsI - THAPOKCHU] HATPHS, THIPOKCHUJI KalbLIUs, TUAPOKCH Oapusi, 25%-Hblil BOJHBINA pacTBOP aMMHAKa;
5) comu - xmopuasl Hatpusi, meau (1), sxenesa(lll); HuTpatel kanus, Hatpus, cepedpa; cynbdater meau(ll), xkenesza(ll), xeneza(lll), amomunus,
aMMOHUS, KaJusi, OpOMHUJ] HATPUS;
6) opraHHyYecKue COSTUHEHHS - KpaxMall, [IHIUPHH, YKCYCHAasl KHCIOTa, METUIIOBBINM OpaHKeBblid, peHonpTasenH, JaKmyc.
Xumuyeckasi JJabopaTopHasi MocyAa, annaparbl U Npudopsl. XUMHUECKas MOCya MOApa3JeNsIeTcs Ha JIB€ I'PYNIbL: JJs BBINOJIHEHUS ONBITOB
Yy4JaIIUMUCS U JEMOHCTPALIMOHHBIX OIIBITOB.
[Tpubopsl, anmapaTel U YCTAaHOBKH, MCHOJIb3yEMblE HA YPOKaX XMMHH, MOAPA3ACISAIOT HA OCHOBE IMPOTEKAIOUIUX B HUX (PU3NYECKUX U XUMUYECKHUX
IIPOLIECCOB C YYaCTUEM BEIIECTB, HAXOASIINXCS B Pa3HBIX arperaTHbIX COCTOSHMSIX:
1) npubopsI It pabOTHI € Ta3aMHU - MOJIyYCHUE, COOMPaHUE, OYMCTKA, CYIIKa, OTJIONICHUE I'a30B; PEaKIIMU MEX/y TTOTOKaMH I'a30B;
2) ammapathl ¥ IpUOOPBI IS OMBITOB C )KUAKAMH U TBEPAbIMHU BELICCTBAMH - MIEPErOHKA, (GUIIbTPOBAHUE, KPUCTAILTU3AIIMS; TIPOBEICHUE PEAKIIHii
MEX/1y TBEPJbIM BELIECTBOM U KHUAKOCTBIO, KHUIKOCTBIO U )KHUJIKOCTBIO, TBEPILIMH BELIECTBAMH.
BHe 3710if knaccudukanmu HaxoaATCs ABE IPYIITbl y4eOHOH anmapaTypsl:
1). 1 u3yyeHus: TEOPETUUECKUX BOIPOCOB XMMHUU - MIUIIOCTPALMS 3aKOHA COXPAHEHMsI MAacChl BEIIECTB, IEMOHCTPALUS AIEKTPOIPOBOIHOCTH
pacTBOpOB, JAEMOHCTpAllUs JABM)KEHHS HOHOB B AJIEKTPUYECKOM TOJIE; NIl M3Y4YEHHsS] CKOPOCTHM XUMHUYECKOW peaklMu U XUMHYECKOIo
paBHOBECHS;
2). AJid WUTIOCTPAIMM XUMHUYECKUX OCHOB 3aBOJICKUX CITOCOOOB MOYYEHHsI HEKOTOPBIX BEUIECTB (CEPHOM KUCIOThI, aMMHUaKa U T. I1.).
BcnoMoratenbHyo posib UTpalOT U3MEPUTEIbHBIE U HAarpeBaTeIbHbIe MPUOOPHI, pa3IMyHbIe PUCTIOCOOICHHS [Tl BBITIOIHEHUS OIBITOB.



Mogaean. O0beKTaMu MOJCIMPOBAHUS B XUMHUU SBIJISIIOTCS aTOMbI, MOJIEKYJIbl, KPUCTAJLIbI, 3aBOJICKUE aIIapaThl, a TAKKE MPOUCXOISIINE MPOIIECCHI.
B npenoaBaniy XUMHUM MCTIOJB3YIOTCS MOJIEIN KPUCTAIMYECKUX PEHIETOK aliMasa, rpaduTa, cepsl, pocdopa, okcuaa yraepoqa(lV), nona, xenesa,
Mean, Maraus. Habopel Mojeneii aToMOB JIJIsl COCTaBJICHHSI MAPOCTEPKHEBBIX MOJIEICH MOJICKYJ PU U3YYCHUN OPTaHHYECKON XUMUH.

YueOHble mMocoOust Ha Me4YaTHOH OCHOBe. B mporiecce 0Oy4eHHS XMMHUU HCIIONB3YIOTCS CIEAYIOIINE TAOIHIBI MOCTOSHHOTO SKCIOHHPOBAHUS:
«Ilepuoguyeckass cucremMa xumudeckux snemeHToB J[. M. MennaeneeBa», «Tabmuia pacTBOPHUMOCTH KHCJIOT, OCHOBAaHHMH W COJCH», «IJIEKT-
POXMMHMYECKUH PsiJl HANIPSIKEHUH METAJIOBY.

Jlyisi opraHu3aMy CaMOCTOSITEIbHOW pa0dOoThl OOYyYarOIIUXCS HAa ypOKaxX MCIOJB3YIOT Pa3HOOOpa3HbIe TUIAKTHUUECKHE MaTepHalIbl: TETpaaud Ha
MeYaTHOM OCHOBE, KAPTOUKU C 3aJaHUSAMH Pa3HOM CTENEHM TPYIHOCTH JUIsI M3YyUYEHUsS HOBOIO MaTepuasa, CaMONPOBEPKH U KOHTPOJS 3HAHWUMA
yYaluxcs.

JKPaHHO-3BYKOBbIE CpeAcTBa O0y4YeHHMsl. DKPaHHO-3BYKOBBIE IMOCOOMS JENATCS HAa TPU OOJIbIIME TPYIIIBI: CTaTUYHBIC, KBa3WIUHAMUYHBIC M
nuHamuuHble. CTaTUYHBIMH YKPAHHO-3BYKOBBIMH CPEJICTBAMU OOYYECHHS SBISAIOTCA AUA(DUIBMBI, TUAMIO3UTUBHI (Claibl), EAMHUYHbBIC TPAHCIIAPAHTHI
s rpadomnpoekropa. Cepun TpaHCIAPAHTOB MMO3BOJISIOT UMHUTHPOBATH JIBFDKEHUE ITYTEM TOCIICIOBATEIIFHOTO HAIOXKCHHS OJTHOTO TPaHCIIapaHTa Ha
npyroii. Takue cepun OTHOCAT K KBa3UAMHAMUYHBIM SKPAaHHBIM MTOCOOHSIM.

JIMHAMUYHBIMH SKPaHHO-3BYKOBBIMH TOCOOUSMHU SIBIISIOTCA MPOU3BENEHUs KUHeMartorpada: IOKYMEHTAJIbHOTO, XPOHHKAIBHOTO, MYJIbTHILIU-
KanuoHHOTo. K 93TO# ke TpyIme OTHOCATCS SKPaHHO-3BYKOBBIE CpEICTBA OOydYeHUS, ISl NPEIbABICHHS WH(GOPMAIMU KOTOPBIX HEOOXOAMMa
KOMIIBIOTEPHAs TEXHUKA.

Texnnueckue cpeacrBa o0yueHusi. [Ipy KOMIUIEKCHOM HUCIOJIB30BAaHUU CPEACTB OOYYEHHUsSI HEU30EKEH BOMPOC O BO3MOKHOCTHU 3aMEHBI OJTHOTO
MOoCOOMsT APYrUM, HANpUMEpP IEMOHCTPAIMOHHOTO WM J1a0OpaTOPHOTO OMbITa €ro H300pakeHHueM Ha dkpaHe. MuHdopmamus, copepxarascs B
SKpaHHOM TOCOOHMH, TPEACTaBIIeT COOON JUIb OTPaKEHHUE PEATHbHOTO MHpA, U TOITOMY OHa JOJDKHA HMMETh OMOpPY B YYBCTBEHHOM OIIBITE
oOyuaronuxcs. B mpoTuBHOM ciydae (QOpMHUPYIOTCS HeMpaBWiIbHbIe U (QopMaiibHble 3HaHUA. OcoOeHHO omacHO (OPMUPOBAHHME HMCKAKEHHBIX
MIPOCTPAHCTBEHHO-BPEMEHHBIX MPEJCTaBICHUHN, MMOCKOJIBKY YKPAaHHOE MPOCTPAHCTBO U BPEMS 3HAYUTEIHHO OTJIMYAIOTCS OT PeabHOTO MPOCTPAHCTBA
U BpeMEeHH. DKpaHHOE oco0re He MOKET 3aMEHUTh Co00H peabHbId 00BEKT B MPOLIECCE €ro MO3HAHMS BBUAY TOTO, YTO HE MOKET OBITh UCTOYHHKOM
YYBCTBEHHOTO OMNBITA O CBOMCTBAaX, CYIIECTBEHHBIX MPH U3YUCHUH XUMHUU: IIBETE, 3aMaxe, KPUCTALINYECKOM CTPOCHUH U T. A. B TO ke Bpems npu
HaJU4YUHU y YYalluXcs JOCTATOUHBIX YYBCTBEHHBIX 3HAHWW Ha HEKOTOPHIX ATamax OOYyYEeHMs] BOCHPOU3BEIECHHE XMMHUUECKOTO OIbITa B SKPAHHOM
MOCOOMH MOXKET OBITh OoJiee 11eTIecO00pa3HBIM, YeM €0 MOBTOPHAS JEMOHCTPALIHSL.

Ilnanupyembie pe3yJbTaThl H3y4YeHHsI Y4eOHOr 0 mpeamera.

B pe3ynbrare n3yueHus XumMun Ha 6a30BOM YPOBHE YUECHUK JTOJKEH
3HATL/MIOHUMATh:
® XUMHYECKYIO CHMBOJIMKY: 3HAKU XUMUYECKUX JIEMEHTOB, OPMYIIbl XUMHUYECKHUX BEIIECTB, YPABHEHUS XUMHUECKUX PEAKIIHIA,
® BaXKHEHIINE XMMHYECKUE OHATHUS: BEIIECTBO, XUMUYECKUN 3JIEMEHT, aTOM, MOJIEKYJIa, OTHOCUTENIbHbIE aTOMHAsl U MOJIEKYJISIPHASI MacChl, MOH,
AJUIOTPOIHUSL, U30TOIbI, XUMUYECKAs CBSI3b, SJEKTPOOTPULIATEIbHOCTh, BAJICHTHOCTD, CTEIIEHb OKHUCIEHHUS, MOJIb, MOJISIpHAsl Macca, MOJSPHBIN
00BbeM, BelecTBa MOJICKYJISIPHOTO U HEMOJIEKYJISIPHOTO CTPOCHHUSI, PACTBOPHI, SJECKTPOJIUT B HEDJICKTPOIUT, JICKTPOIUTHIECKAs TUCCOIHAITS,



OKHCIIUTEIh M BOCCTAHOBUTENb, OKHUCICHHWE U BOCCTAaHOBJICHHE, TEIJIOBOM 3((eKT peakiuu, CKOpPOCTh XUMHUYECKOW PEaKIMH, KaTallu3,
XMMHUYECKOE PaBHOBECHUE, YIIIEPOJHBIN CKelleT, (QyHKIMOHAIbHAS IPYIIIa, H30MEpHsl, TOMOJIOTHs;

® OCHOBHBIC 3aKOHBI XUMHUU: COXPAHEHHUsI MACCHI BEILIECTB, IOCTOSHCTBA COCTABA, IEPUOANYECCKUIN 3aKOH;

® OCHOBHBIC TCOPUU XUMUU: XUMUYECKOH CBA3H, DJIEKTPOJIUTHUECCKON TUCCOLUALUH, CTPOCHUS OPIraHUYECKUX COCIUHEHUN;

e BAXHEHIIME BEIIECTBA M MaTEpHAJIbl: OCHOBHBIE METAJUIbl U CIUIABBI; CEpHAs, COJSAHAsA, a30THAsI M YKCYCHas KHUCJIOTHI; IIEIOYH, aMMHAK,
MHUHEpaJbHbIE yJOOpEHMs, METaH, STHJCH, alleTHJICH, OCH30JI, 3TAHOJ, JKUPbI, MbLIA, IJIIOKO3a, caxapos3a, Kpaxmal, KJIeTdaTka, OeJku,
UCKYCCTBEHHBIC U CHHTETUYECKHE BOJIOKHA, KAY4yKH, IUIACTMACCHI;

yMeTh:

e Ha3pIBATh: 3HAKU XMMUYECKUX JIEMEHTOB, U3yYEHHBIC BEUIECTBA 10 «TPUBUAIBHOIN WIH MEXIYHAapOAHON HOMEHKIIATYPE;

® OmpefessiTh: BAJCHTHOCTb U CTEIEHb OKHUCIIEHUS XUMUYECKUX DJIEMEHTOB, THII XMMHUYECKOW CBSI3M B COCIMHEHHUAX, 3apsj MOHA, XapaKTep
Cpelbl B BOAHBIX PACTBOPAX HEOPraHUYECKUX COCAMHEHUM, OKUCIUTENb U BOCCTAHOBUTENb, IPUHAJUICKHOCTD BEIIECTB K PA3JIMYHBIM Kjlaccam
OpPraHUYECKUX COEANHEHUN;

e XapaKTepH30BaTh: 3JIEMEHTbl MalbIX [EPUOJOB IO HUX IOJOXKEHUI0 B nepuonuyeckoil cucreme J[.M.MenneneeBa; oOuipe XuMuyeckue
CBOMCTBAa METAJJIOB, HEMETAJUIOB, OCHOBHBIX KJIACCOB HEOPraHMYECKUX M OPraHWYECKUX COCAMHEHUH; CTPOCHHE M XUMHUYECKHE CBOMCTBA
U3Y4YECHHBIX OPraHUYECKUX COCIUHEHMUI;

e OOBSAICHATBH: 3aBUCHUMOCTb CBOMCTB BELIECTB OT HMX COCTaBa U CTPOEHMS; MNPUPOAY XMMHMUYECKOH CBs3W (MOHHOM, KOBAJEHTHOM,
METAJUIMYECKOH ), 3aBUCUMOCTH CKOPOCTH XMMHUYECKON PEaKIIuy U TOJI0KECHUSI XUMUIECKOTO PAaBHOBECHSI OT Pa3IMYHbIX (DaKTOPOB;

¢  BBINOJHATH XUMHUYECKUI HKCIEPUMEHT 0 PACHO3HABAHUIO BAXKHEHUIIMX HEOPraHMYECKHUX (KUCIOpOJ, BOJOPOJ, YINIEKUCIbIN Ia3, aMMHaKk,
PacTBOPBI KMCIIOT U LIEN0YeH, XJIOpUa-, cyab(aT -, KapOOHAT-UOHBI, HIOHBI AMMOHHS) U OPIraHUYECKHUX BEILECTB;

e BBIYMCJIATH. MAacCCOBYIO JIOJK0 XMMHYECKOIO 3JIEMEHTa MO (OpMylie COSIMHEHMs], MACCOBYIO JOJK PACTBOPEHHOIO BELIECTBA B PACTBOPE,
KOJINYECTBO BELIECTBA, 00BEM HIIM MACCY PEAreHTOB WU POTYKTOB PEaKIUH.

® MPOBOAUTBL CAMOCTOATENbHBIN MOMCK XMMUYECKOH MHPOPMALIMU C UCTIOJIIB30BAHUEM PA3IMUHBIX HICTOUHUKOB (HayYHO-TIOMYJISAPHBIX M3AaHUMH,

KOMIIBIOTEPHBIX 0a3 JaHHBIX, pecypcoB VHTepHeTa); MCHOIb30BaTh KOMIBIOTEPHbIE TEXHOJIOTUH Uil 0OpaOOTKM M IMepesadyd XUMHYECKOH
nH(pOpPMAaLIUU U €€ MPEACTABICHUS B pa3InYHbIX (popmax;

HCIO0JIB30BATH NPHOOPETEHHbIC 3HAHNSA U YMEHHS B IPAKTHYECKOM 1esITeIbHOCTH M TOBCeTHCBHOM KM3HH JJISA:

00BSICHEHUS! XUMHUECKUX SIBJICHUH, IPOUCXOAALINX B IPUPO/IE, OBITY U Ha IPOU3BOICTBE;

ONpeeTeHUsI BO3MOKHOCTH MPOTEKAHNS XUMUYECKHUX MTPEBPAICHUI B PA3JIMYHBIX YCIOBHUAX U OLEHKHU MX MTOCIEICTBUI;

HKOJIOTMYECKH IPaMOTHOIO IIOBEIEHUS B OKPYKAIOIIEH Cpene;

OLICHKH BIIMSIHUSI XUMHUYECKOTO 3arpsA3HEHUS OKPYKAOIIEH Cpeibl HA OPTaHU3M YeJIOBEKA U IPYTUe KUBBIE OPraHU3MBbI;

0€30MMacHOro 00paIEeHNs C TOPIOYMMH U TOKCUYHBIMU BEIIECTBaMU, JIJAOOPAaTOPHBIM 000PYAOBAHUEM;

MIPUTOTOBJIEHUS PaCTBOPOB 3aJaHHON KOHIIEHTPAIMH B ObITY M Ha IPOU3BO/ICTBE;

KPUTHYECKON OLIEHKH JIOCTOBEPHOCTH XUMUYECKOW HH(OPMALINU, TOCTYNAIOIIEH U3 pa3HbIX UCTOYHUKOB.



