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HOACHUTEJBbHASA 3AIIMCKA

PaGouas mporpamma yuebHOrO Kypea mo xumMuu s 8-9 kimacca paspadorana Ha ocHoBe PI'OC BTOpOTrO MOKOJIEHUS, MPUMEPHON MPOTpaMMBbl
OCHOBHOTO 0011eT0 00pa3zoBaHus Mo XuMUHU (06a30BbIM ypoBeHB) u aBTOpcKoii mporpammbl O.C. I'abpuensna (I"abpuensa O.C. mporpamma Kypca
xumun 115 8-11 ximaccoB o01ieo6pazoBarenbHbIX yupexaenuit M: JIpoda,2010r).

[Iporpamma paccuntana Ha 68 dacoB (2 yaca B Henenmo). JlaHHas mporpaMMa KOHKPETHU3HPYET COAEpKaHWe CTaHaapTa, MaéT pacipeneieHue
y4eOHBIX YacoB MO pazjeliaM Kypca, MOCIe0OBaTeIbHOCTh M3YUYCHHUS] TEM W Pa3JelioB C YUETOM MEXIPEJIMETHBIX U MPEAMETHBIX CBS3€H, JTOTHKU
y4eOHOT0 MpoIiecca, BO3PaCTHBIX OCOOEHHOCTEH yJaImxcsl.

XuMUs, KaK OJJHA U3 OCHOBOMOJIATAIOIMIUX 00JIacTe eCTECTBO3HAHMUS, SBJISIETCS HEOTHEMIIEMOM YacThi0 00pa30BaHUs MIKOIFHUKOB. Kaxkbii
YeIIOBEeK JKUBET B MUPE BEIIECTB, TO3TOMY OH JIOJDKEH UMETh OCHOBBI (PyHIaMEHTATBHBIX 3HAHUH 10 XUMHH (XUMHUYECKAsT CHMBOJINKA, XUMHUECKHUE
MOHATHSI, (AaKTHl, OCHOBHBIE 3aKOHBI U TEOPHUH), MO3BOJSIIOIIME BBIPAOOTATh MPEICTABICHHS O COCTAaBe BEIIECTB, MX CTPOCHHH, MPEBPAIICHUSX,
MPAaKTHYECKOM HCIOJB30BaHUHU, & TaKXKe 00 OMAcCHOCTH, KOTOPYIO OHH MOTYT IPEJCTaBIIATh. M3ydas XUMHIO, yJamuecs Y3HAIOT O MaTepHAIbHOM
€IMHCTBE BCEX BEIIECTB OKPY)KAIOLIEr0 MUpPA, O0YCIOBICHHOCTH CBOUCTB BELIECTB UX COCTAaBOM U CTPOEHHUEM, MTO3HABAEMOCTHU U IIPEJICKAa3yeMOCTH
XUMHYECKHUX SIBIICHUH. V3ydeHne CBOWCTB BEIECTB M UX MPEBPAIICHU CIIOCOOCTBYET Pa3BUTHIO JIOTHYECKOTO MBIIIUICHUS, a IpakTH4ecKas paboTa ¢
BeliecTBaMu (JIaOOpaTOpPHBIC OMBITH) — TPYAOTIOOHIO, aKKYpaTHOCTH U coOpaHHocTH. Ha mpuMepe Xumum ydamuecs MOJIy4aroT MpeICTaBICHHS O
MeTO/1aX TO3HAHUS, XapaKTEPHBIX JIJISl €CTECTBEHHBIX HAYK (IKCIEPUMEHTAIHFHOM H TEOPETHUECKOM ).

Paboyas mporpamma yuebHOro Kypca xumuu 1ist 8-9 kiacca coctaBiieHa Ha ocHOBe [IprMepHO#t mporpaMMbl OCHOBHOTO 00IIIEro 0Opa3oBaHus
Mo XuMuH (0a30BBI YPOBEHB) U MPOTPAMMBI Kypca XUMHH JIJIs ydaruxcs 8-9 kimaccoB o0meo0pa3zoBarenbHbIX yupexaenuii apropa O. C. ['abpuensaa
(2015 ropna).

[Iporpamma 8 kitacca paccuntana Ha 68 dacoB (2 yaca B HEJIENIO), B TOM UMCJIE HA KOHTPOJIbHBIC Pa0OThI- 4 Yaca, MpaKTHYECKHE pabOThI —7
9acoB.

ConeprkaHue MporpaMMbI HallpaBIIeHO Ha OCBOSHHE yJaIlIUMUCS 3HAHWH, YMEHHUI U HaBBIKOB HA 0230BOM ypPOBHE.

Hean uzydyenust xumuu B 8 Kiacce:
* OCBOEHHE BAXHEWUINUX 3HAHUHA 00 OCHOBHBIX MOHATHSIX U 3aKOHAX XUMHH, XUMHUYECKOH CUMBOIUKE;

* OBJAJCHUE YMEHUSMH HaAOIOAaTh XUMUYECKUE SIBJICHUS, MPOBOJUTh XUMHUYECKUN SKCIEPUMEHT, TPOU3BOJAUTH pacdyeThbl HA OCHOBE XUMHUUYECKHX
(hopMyJT BEIIECTB M YPABHCHHUI XUMHYCCKHX PEAKIIHIA;

* pa3BUTHE I[I03HABATEIbHBIX WHTEPECOB M HHTEIUIEKTyaJIbHBIX CIOCOOHOCTEH B TpoIllecce MPOBEACHHUS XUMHYECKOrOo HKCHEPUMEHTa,
CaMOCTOSITENIbHOTO MPUOOpETEHHS 3HAHUH B COOTBETCTBUU C BO3HUKAIOIIUMU )KU3HEHHBIMU OTPEOHOCTSIMHU;

* BOCIHUTAHWE OTHOIICHHS K XHMHUH KaK K OJTHOMY U3 (PyHIaMEHTATHHBIX KOMIIOHEHTOB €CTECTBO3HAHMSI M DIIEMEHTY OOIIeUeIOBEYeCKOM KYIbTYPHI;

* MPUMEHEHHE MOJIYUYEHHBIX 3HAaHUU M yMEHUW i1 0e30MacHOr0 HCIOJIb30BAHMS BEIIECTB M MaTepUaTIOB B OBITY, CEIbCKOM XO3SMCTBE M Ha
MIPOU3BOJCTBE, PELICHUS MPAKTHUYECKUX 3a7a4 B IOBCEIHEBHOM JKHU3HU, NPEAYNPEKIACHUS SBICHUN, HAHOCAIIMX BpPEJ 3J0POBBIO YEJIOBEKA U
OKpY’Karollleh cpee.

3agaun:

1.ChopmMupoBaTh 3HaHHE OCHOBHBIX MOHITHI U 3aKOHOB XUMUU;

2. BocnuteiBaTh 00111€9€I0BEYECKYIO KYIBTYPY;
3. Yuuth HaOIIO1aTh, MPUMEHSTh TOTYyYSHHBIC 3HAHUS Ha MPAKTHKE.



JIMYHOCTHBIMH pesyJbTaTaMi U3YUYCHUA ITPEAMCTA «Xumus» B 8 Ki1acce SIBISIOTCS CJICAYIOIUC YMCHUA:

® OCO3HaBaTb CAMHCTBO H LCJIOCTHOCTH OKPYXKArOIICTO0 MHpa, BO3MOXXHOCTH €I0 IIO3HABACMOCTH H OOBSACHUMOCTH Ha OCHOBE JOCTHIKEHUI
HAYKH;

® [IOCTCIICHHO BBICTPAaHMBAaTh COOCTBEHHOE HOEJIOCTHOEC MHUPOBO33PCHUC. OCO3HABATH HOTpe6HOCTB U T'OTOBHOCTH K CaMOO6p330BaHI/IIO, B TOM
YHUCJICE U B paMKax CaMOCTOSITEIIbHOH JI€ITEILHOCTH BHE HIKOJIBI,

@ OIICHUBATDH KU3HCHHBIC CUTYAalluu C TOUYKU 3PCHUSA 0e301macHOro 06pa3a JKU3HU U COXPAaHCHUS 3I0POBbS;

® OLICHUBATD 3KOJOTHYECCKUI pHUCK B3aMMOOTHOIIICHUH YEJIOBEKA 1 IMPUPOJHbI.

e (OpMUPOBATH HKOJOTMYECKOE MBIIIICHUE: YMEHHUE OLEHHBAThH CBOIO JICATEILHOCTD M MOCTYIKH JPYTHX JIFOACH ¢ TOYKU 3PEHHS COXPaHEHHS
OKpY>KaroIel cpepl - rapaHTa )KU3HH U OJlaronoy4us Jioaeil Ha 3emie.

MeTtanpeaMeTHBIMH Pe3yJIbTaTaMHu U3yYeHUS Kypca « XUMHUS» SBIISETCS (OPMUPOBAHNE YHUBEPCATBHBIX YUeOHBIX aevicTBrii (VY /]]).

Pecynamuenvie YVII:
® CaMOCTOSITEIbHO 0OHAPYKUBATh U (POPMYIUPOBATH YUeOHYIO TPOOJIEMY, ONIPEACIIATH 1Ie]Ib YIeOHOH e TEIHPHOCTH,

® BBIJIBUTaTh BEPCUH PELICHUS IIPOOJIEMbI, 0CO3HABAaTh KOHEUHBII pe3yibTaT, BHIOMPATh U3 NMPEAJIOKEHHBIX U UCKaTh CAMOCTOSATEIBHO CpEICTBA
JOCTHKEHUS 1IeITH;

® COCTaBJIATH (I/IHI[I/IBI/II[yaJ'IBHO njin B rpyrme) IIJIaH PCIICHUA HpO6J’ICMLI;
° paGOTaﬂ 110 IJIaHYy, CBEPATH CBOU JEHUCTBHUS C 1LIEJIBIO ", 1ipu HeOGXOI[I/IMOCTI/I, HCIIPAaBJIATH OIIMOKHU CaMOCTOATCIIbHO,
® B THAJIOre ¢ YUYUTEIIEM COBCPIICHCTBOBATE CaAMOCTOATCIIHHO BBIpa6OTaHHLIe KPpUTCPUHU OLICHKH.

Hosznasamenvnvie YYJI:

® AaHAIM3UPOBATh, CPABHUBATH, KJIacCU(PUIIMPOBATH U 00001ATh (GaKTHI U SBICHUS. BBISABIATH TPUUUHBI U CIEJCTBUS IPOCTHIX SIBICHUH.
® OCYIIIECTBIISATh CPaBHEHUE, KJIaCCU(PUKAIIUIO, CAMOCTOSITENIEHO BRIOMpPAs OCHOBAHUS U KPUTEPUH JIJIST YKa3aHHBIX JIOTHUECKUX OMepaInii;
® CTPOUTH JIOTUYECKOE PacCykJICHHE, BKIIOUAIOIee YCTAaHOBIEHUE PUINHHO-CIICJICTBEHHBIX CBSI3EH.

® CO3/1aBaTh CXEMAaTHUYECKHUE MOJICIIH C BBIIETIEHUEM CYIIECTBEHHBIX XapaKTEPUCTHK OOBEKTa.

® COCTaBIISITh TE3UCHI, PA3IMYHBIC BUJIBI IIJIAHOB (TIPOCTHIX, CIOKHBIX H T.I1.).

¢ IpeoOpa3oBhIBaTh HHPOPMAIMIO M3 OJHOTO BUA B IPYTO# (TaOIUITy B TEKCT U TIP.).

® YMCTh OIIPECACIIATE BO3MOXXHBIC HCTOYHHUKH HGO6X0,Z[I/IMBIX CBeﬂeHHﬁ, IIPOU3BOJUTE ITOUCK I/IH(I)OpMaHI/II/I, AHAJIM3UPOBaThb U OLUCHUBATH eé
JOCTOBCPHOCTD.

Kommynuxamuenvie YVJI:

CaMOCTOSATEIbHO OPTraHW30BBIBATh YUeOHOE B3aMMOJCHCTBHE B rpymie (ONMpeaelsaTh OOIMHe IeNH, paclpeaeiisaTh PO, JOTOBapUBATHCS JPYT C
JIPYTOM H T.]1.).

IIpeaMeTHBIMH pe3yJIbTATAMH U3YUYEHUS NIPEIMETA SBIISFOTCS CIEIYIOINE YMEHUS:
® OCO3HAHHE POJIU BEUIECTB:
- OIIPEACIISATH POJIb PA3JIMUHBIX BEIIECTB B IPUPOJIE U TEXHUKE;



- OOBSICHSITH POJIb BEIIECTB B X KPYTOBOPOTE.
® PACCMOTPEHUE XUMHUYECKUX IPOLIECCOB:

- IPUBOJUTH IIPUMEPHI XUMUYECKUX IIPOLECCOB B IPUPOJIE;

- HAXOJUTh YePThI, CBUIETEILCTBYIONINE 00 OOIINX MPU3HAKAX XUMUYECKUX MPOIECCOB U UX PA3INYUSIX.
® ICII0JIb30BaHNE XUMUYECKUX 3HAHUHN B OBITY:
— OOBSICHSITH 3HAUEHHUE BEIIIECTB B JKU3HU U XO3SIICTBE YeIOBEKa.
OOBSCHATH MUP C TOUKU 3PEHUSI XUMUU:
— [IEPEUUCIIATh OTIIMYUTEIILHBIE CBOMCTBA XUMUUECKUX BEILECTB;
— pa3nuyaTh OCHOBHBIE XUMUUYECKHE TIPOLIECCHI;
- OIIPEJIEIATh OCHOBHBIE KJIACCHI HEOPTraHUYECKUX BEILECTB;
- IOHUMATh CMBICJI XUMUYECKUX TEPMUHOB.

® OBJIAJICHUE OCHOBAMU METOJIOB II03HAHMS, XapPAKTEPHBIX ISl ECTECTBEHHBIX HAYK:

- XapaKTepu30BaTh METO/Ibl XUMUUECKON HayKu (HabOJt0/IeHue, CpaBHEHHUE, SKCIIEPUMEHT, U3MEPEHHE) U UX POJIb B IO3HAHUU TPUPOJIBI;

- IPOBOJAUTH XUMHUYECKHUE OTIBITHI U SKCIEPUMEHTHI U OOBSICHSTh UX PE3YJIbTATHI.

e yMEeHHE OI[EHUBATh MIOBE/IEHUE YeJI0BEKa C TOUKH 3PEHUS XUMHUUECKOI 0€30acCHOCTH IO OTHOUICHHIO K YEJIOBEKY U MIPUPOJIE:
- HCTI0JIH30BAaTh 3HAHUSI XUMUH MPU COOTIOACHUHN MTPABIII CHIOJIB30BaHUS OBITOBBIX XUMUYECKUX ITPETIapaToB;
- pa3nyaTth onacHble U Oe30IacHbIE BEIIECTRA.

Pabouas mporpamma mocTpoeHa Ha OCHOBE KOHIIEHTPHYECKOTO MOJX0J]a. DTO JAOCTUTAeTCs MYyTeM BBIWICHEHUS JUJIAKTUYECKOW €TUHUIBI —
XUMHYECKOTO JIEMEHTA - U JaJbHeHIeM YCIOKHEHUHN U PAaCHIUPEHUH ee: 37ieCh TAKOBBIMH BHICTYMAIOT (JOPMBI CYIIIECTBOBAHUS (CBOOOIHBIE ATOMEI,
MIPOCTBIC W CIIOKHBIE BelecTBa). B mporpaMMe YYWTBIBACTCS peald3aims MEXIIPEIMETHBIX CBsizell ¢ KypcoM ¢u3mku (7 kimacc) u 6moyoruu (6-7
KJIAcChl), TJIe JaeTcsl 3HAKOMCTBO C CTPOCHHEM aToMa, XUMUYeCKON OpraHu3aluei KIeTKH U IpolieccaMu 0OMeHa BeIeCTB.

OcHoBHOW (hopMOIi OpraHU3aIiy yu4eOHOTO IMpolecca sSBISETCs KIacCHO-ypoUHasi CUCTeMa. B KadecTBe JTOTONHUTENBEHBIX (POpM OpraHu3aIium
00pa3oBaTeIbHOTO TIpoIlecca HCIOIB3YETCsl CUCTeMa KOHCYJIBTAllMOHHOW TMOMJICPKKH, WHIUBUIYAJIbHBIX 3aHATHN, caMmocTosTeNnbHas paboTa
YUaIIUXCsl ¢ UCTIOTH30BaHUEM COBPEMEHHBIX HHPOPMAIMOHHBIX TEXHOIOTHH.

[Ipeobnanaroreit popmoii KOHTPOJISI BRICTYIAIOT MUCEMEHHBIN (CaMOCTOSATEIbHBIE U KOHTPOJIbHEIE pabOThI) M YCTHBIN ompoc (coOeceoBaHme).

3a ocHOBy pabodeil mporpamMMbl B3siTa MporpamMma Kypca xumuu s 8-11 kimaccoB oOmeoOpa3zoBaTenpHbIX yupexnaeHuit (aprop O.C.
["abpuensn), pekomeH10BaHHas [[emapTaMeHTOM 00pa3oBaTeIbHBIX MPOTPaMM U CTaHAAPTOB 001ero odpasoBanuss MunuctepcTBa o6pazoBanus PO,
OIyOJIMKOBaHHAs U31aTeibeTBOM «J[poda» B 2010 romy.

[Tpennaraemble MaTepuasl paspaboTaHbl Ha OCHOBe aBTopckoit mporpammbl O.C.I"abpuesnsiHa, cooTBeTcTBYOMEeH DeneparbHOMY KOMIOHEHTY [ ocyaapcTBeHHOTO
cTaHaapTa obuiero oopa3oBaHus U JAonylleHHOH MuHucTepcTBOM oOpazoBaHus u Hayku Poccuiickoit @enepanmu (O.C.['abpuensu [IporpamMma kypca Xumuu amst
8-11 knaccor 061eoOpa3oBaTeIbHBIX YUPEKISHUM — 2-¢ u3aHue, nepepaboTaHHoe U AonojHeHHoe — M.: [Ipoda, 2010.).

ABTOPCKOH MporpaMMe COOTBETCTBYeT yUeOHHK: « XUMus 8 kiacey

B aBTOpCKYyIO MporpaMmy BHECEHBI CIIeAYIOIINe U3MEHEHUS:

1.YBeu4eHo YKCI0 YacOB Ha U3YUYEHHE TEM:

- «BBenenue» 5 yacoB BMeCTO 4 4acoB 3a CUET BKITIOUYEHUS MpakThudeckux padot Nel u Ne2.

- Tema 3 «CoeariHeHNsT XUMUYECKUX DIIEMEHTOBY» 110 15 4acoB BMecTO 12 4acoB 3a cueT BKIIIOUEHHS MpakTUIeckux padboT No3 u NeS.

- Tema Ne4 «M3meHeHus, mpoucxoasinue ¢ BerjectBaMmuy 12 yacoB BMecTo 10 4acoB 3a cueT BKJIFOUEHUS MPaKTUYeCKON paboThl Ned,



- Tema Ne6 «PactBopenue. PactBoprl. CBolcTBa pacTBOPOB SIEKTPONUTOB» 22 yaca BMecTo 18 wacoB 3a cuer BKIIIOUEHHS MpakTH4Yeckux pabor Ne§, 9.
[IpakTudeckas padora Ne6,7 UCKITIOUEHBI, T.K. OTMBITHI U3 ATHX paObOT MOBTOPSAIOTCS B IpakTH4YecKoi padote Ne8.

Takum oOpa3oM, nmpakTHueckue padoThbl, COCTaBIIAIOLIME TEMY 5 M TeMy 7, paclpeneieHbl o APYrUM TeMaM Kypca B COOTBETCTBMM C M3YyYaeMbIM MaTepUaIOM
(Hymepanus npakTuueckux padot no yueOHuky O.C. ['abpuensna 2013r. uznanus)

2.YBeIn4eHo YMCIIO YacoB Ha u3yueHue BBeneHus A usydeHus: MHCTpykTaxa no Th npaBui noBeaeHus 1 paboThl B KAOMHETE XMMUHU. ¥ MEHBIIEHO YMCIIO YacoB
Ha u3y4eHue TeMbl | «ATOMBI XMMHUYECKHX deMeHTOB» ¢ 10 yacoB m0 7 4acoB, T.K. MOHATHE 00 M30TOMAX paccMaTpuBaeTcs Ha ypoke «OCHOBHBbIE CBEAEHHS O
CTPOGHUH aTOMOB». YBeJIHMYeHO 4HuciIo 4YacoB Ha u3yuyeHHe Tembl Ne3«CoeauHEHMs XMMMYECKHX 3JIEMEHTOB» B CBA3M C TPYAHOCTSMM B pElICHUM 3aJad Ha
HaXO0KIEHUE MacCOBOM JI0JIM BELIECTBA. YBEJHYEHO YMCIIO YacoB Ha uzyueHue Tembl Ne4 «l3meHeHus, mpoucxoasiuue ¢ BeLlecTBaMM», T.K. BKIIOUEHA TeMa O
MOHATUM CKOPOCTH XMMHUYECKOM peakLM ¥ BO3HUKAIOT 3aTPYAHEHUs MPH pacueTax Mo ypaBHEHUSIM XMMHYECKMX peakLMi. Y BeJIH4eHO YKMCIIO YacOB Ha U3YyUeHHE
Tembl NeS« PactBopenue u pactBopsl. OBP», T. k.mpoBoauTes rogoBas K.p. 3a Kypc 8 Kjlacca M BO3HMKAeT HE0OXOIMMOCTb CUCTEMHOro 000011eH s Bcero y4eOHOro
MaTepHasa U3y4eHHOro 3a rof.

3.13 aBTOpCKO# MPOrpaMMmbl UCKITIOYEHA YacTh y4eOHOTO MaTepHana, KOTOPbI OTCYTCTBYET B 00s13aTeIbHOM MUHUMYME COJep KaHUsl OCHOBHBIX 00pa30oBaTeIbHBIX
MporpaMM Jjisl OCHOBHOM LLIKOJIbI, TaKKe MCKJIIOUEHbl HEKOTOpble AEMOHCTPALMOHHbIE OMBITHI M J1abopaTopHble pabOThl M3-3a HEAOCTaTKa BPEMEHH Ha HX
BBIMOJIHEHHE MPU 2 yacax B HEZIENO0, TaK Kak aBTOpCcKas mporpamMma rnpeaycMaTpuBaeT 2/3 yaca B HEJIEIH0.

KoHkpeTHble TpeOOBaHUs K YPOBHIO MIOATOTOBKH BbIMTYCKHUKOB OIpPEAEIeHbl U1 KaXKIO0ro YpoKa v BKJIFOUEHbI B I0YPOYHOE TJTAHUPOBAHHE.

B noypounom nnanupoBaHuu B rpade «M3yuaembie BOMPOCHD KYpCHBOM BbIAEIEH MaTepuall, KOTOPBIN MOMIEKHUT U3YUYEHHIO, HO He BKJtouaeTcs B TpeboBaHus k
YPOBHIO MOJATOTOBKH BBIITYCKHUKOB.

Temamuueckoe naanupoganue no xumuu, 8 Kiacc,
(2 uaca 6 Heoenro, eécezo 68 uacoe)
YMK O.C. I'abpuenana.

Ne | HaumeHnoBanue TeMbI Bcero M3 nux
n/n JacoB

IIpakTHYecKkne padoThHI KonTtpoas YpPOKH
HbIe
padoThI




1. | Tema 1.Beenenue 6 Nel,Ne2. ITpuémbl oOpaiienus ¢ 1abopaTopHbIM 000pyIOBaHUEM U 4
HabJTI0IeHHe 3a TOpsIIIeH CBeUOi.

2. | Tema2. 7 K.p. Nel 6
ATOMBI XMMHUYECKHX DJIEMEHTOB

3. | Tema 3. 5 5
[TpocTble BeniecTBa

4. | Tema 4. 16 Ne3. Ananuz MouBbI ¥ BOABI. K.p. Ne2 13
CoeanHeHNsT XUMUYECKUX Ned. ITpurorosrieHue pacTBopa caxapa ¢ 3alaHHOH MaccoBOi noseit
3JIEMEHTOB PacTBOPEHHOr0 BELLECTBA.

5. | Temas. 12 Ne5. IIpu3HaKM XUMHUUECKUX peaKLUi. K.p. Ne3 10
H3meHeHus, npoucxoasime ¢
BElIECTBaMH.

6. Tema 6. 22 Ne6.CpoiicTBa KHUCIOT, OCHOBaHHUH, OKCHUJIOB U COJICH. Hrorosasn 19
PactBopenue. PactBopel. CBoiicTBa Ne7. Perienue 3kcriepuMeHTa bHbBIX 3aa4. K.p. Ne4
PacTBOPOB 3JIEKTPOJIUTOB.
Hroro: 68 6 4 58

Tema 1. BBenenune B xummio (6 1)

COAEPKXAHUE U3YYAEMOI'O KYPCA
8 KVIACC

XuMUs — HayKa 0 BEIIeCTBaX, X CBOMCTBAX U MPEBPAILIEHUSX.
[TonsiTHE O XUMHUUYECKOM 3JIeMEHTe U (opMax ero CyllecTBOBaHUS: CBOOOHBIX aTOMaxX, MPOCTHIX U CIOXKHBIX BEIIECTBA
[IpeBpainenus BemecTB. OTIHUNE XUMAYECKUX PEAKITUi OT (PU3HUECKUX SIBICHUN. POlTb XMMUM B )KU3HU YETOBEKa.




Kpatkue cBeneHUsS M3 UCTOPUU BO3HUKHOBEHUS W pa3BuThs xumuH. [lepuon amxumuu. [lonarue o pumocodpckom kamue. Xumus B X VI B.
PazButue xumuu Ha Pycu. Posb 0Te4ecTBEHHBIX YUEHBIX B CTAHOBJICHUM XUMHYECKOW Hayku - pabotsl M. B. JlomonocoBa, A. M. bytneposa, /I. U.
Menneneesa.

XuMu4eckass CHMBOJHMKA. 3HAKM XHUMHYECKHX DJJEMEHTOB M TPOMCXOXKJEHHEe UX Ha3BaHui. Xumudeckue (opmynbl. WHIEKCH ©
KoapunrenTsl. OTHOCUTENIbHBIE aTOMHAsI U MOJIEKYJISIpHAs Macchl. PacueT MaccoBoif 10JIM XUMHUECKOTO 3JIeMEeHTa 10 (hopMyJie BEIIecTBa.

[lepuonuyeckas cucteMa xuMmuuyeckux snemeHToB JI. M. MenzeneeBa, ee CTpyKTypa: Majble U OOJbIINE NMEPHOABI, TPYIIBI U MOATPYIIIBI
(rmaBHas u moboyHast). Ilepuoanyueckas cuctemMa Kak CIpaBOYHOE IOCOOME ISl TOTYUESHUSI CBEICHUI O XUMHUECKUX DJIEMEHTaX.

Pacuérnbie 3agaun. 1. HaxoxeHne OTHOCHUTENBHOM MOJEKYJISIPHOW Macchl BEIeCTBa MO ero XuMudeckoil ¢opmyie. 2. Boruncienue
MacCOBOM JTOJIM XUMHUYECKOTO JIEMEHTA B BEIIECTBE 110 €ro (hopMyJIe.

IMpakTHyeckass padora Ne 1
[IpaBuia TexHukn 6€30MaCHOCTH pU paboTe B XuMHUeckoM kabunere. JlaboparopHoe o0opyioBaHMe U 0OpaIIeHUE ¢ HUM.

IMpakTHyeckast padora Ne 2
HabGmronenue 3a ropsineit cBevoil.

IIpeaMeTHEIC pe3YIIbTaThI O6V‘I€HI/I${

Yyamuiics 10KEH YMETh:
® WCIIOJIb30BaTh IPH XapaKTEPUCTHKE BEINECTB TMOHSITHS: «aToM», «MOJIEKYyJa», «XHUMHUYECKUU DIIEMEHT», «XUMUYECKHH 3HAK, WU CHMBOJD),

«BEIECTBO», «IPOCTOE BEINECTBOY», «CIIO)KHOE BEIIECTBO», «CBOWCTBA BEIIECTBY, «XUMHYECKHE SBICHUS», «(DUMUYCCKHE SBICHUS,

«K03( (PUIIUEHTB), KUHJIEKChI», KOTHOCUTETIHbHAsI aTOMHAsI Maccay, «OTHOCUTENLHAsI MOJIEKYJISIpHAS Maccay, «MaccoBasi JI0JIs DJIEMEHTAay;

3HATh: IPEIMETHI U3YUCHUS €CTECTBEHHOHAYYHBIX JUCIUILUIMH, B TOM YHCIIC XUMUW;, XUMHUYECKAE CUMBOJIBI, X HA3BAaHUS U TPOU3HOIICHHUE;

KJIAaCCHU(UITIPOBATH BEIIECTBA IO COCTABY HA IIPOCTHIC U CIIOJKHEIC,

pasznuyaTh: Teja W BEIIECTBA; XUMHUYECKU JIEMEHT U MPOCTOE BEIECTBO;

OTHMCHIBATE: (POPMBI CYIIECTBOBAHHS XUMHYECKHX 3JIEMEHTOB (CBOOOJIHBIC aTOMBI, IIPOCTBIC BEIIECTBA, CIOKHBIC BEIIECTBA), TAOIUIHYIO

dopmy lleproamdeckoit CUCTEMBI XUMHYECKHX JJIEMEHTOB; IOJIOKEHHWE djieMeHTa B Tadmmme J[. M. MennmeneeBa, WCIOIB3YsSl TOHSTHS

«IEepUOay, «TpyMIay, «rJlaBHas MOJArPYIIa», «10O0UHas MOATPYIINay; CBOMCTBA BEIIECTB (TBEPBIX, JKUJIKHUX, Fa3000pa3HbIX);

® OOBSICHATH CYIIHOCTh XHMHYECKUX SIBJICHHH (C TOYKH 3pEHUS aTOMHO-MOJICKYJSIPHOTO YYEHHsS) W WX NPUHIHMIHAILHOE OTJIHYHE OT
(bU3HYECKUX SIBICHUN;

® XapaKTEepPH30BaTh: OCHOBHBIE METOJIbI M3YUCHHSI €CTECTBEHHBIX JUCIUILIMH (HAOMIOACHUE, SKCIIEPUMEHT, MOJISTTUPOBAHKE); BEIMIECTBO IO €0
XUMHUYECKOW (opMyJie COTJIACHO IUIaHy: KadeCTBEHHBIA COCTaB, THI BellecTBa (MPOCTOE HIIM CIIOKHOE), KOJMYCCTBCHHBIA COCTaB,
OTHOCHTEJIbHASI MOJIEKYJISIPHAsI Macca, COOTHOIIIEHUE MAacC 3JIEMEHTOB B BEIIECTBE, MACCOBBIE JIOJIM AJIEMEHTOB B BEHIECTBE (IIsI CIIOKHBIX
BEIIIECTB); POJIb XUMHUH (TIOJIOKHUTEIHHYIO H OTPHUIIATEIHHYIO) B )KA3HHU YeJIOBEeKa, apryMEHTHPOBATh CBOE OTHOIIICHHE K ATOU MpolIeme;

® BBIYUCIISITH OTHOCUTEIBHYIO MOJIEKYJIIPHYIO MAcCy BEIIECTBA U MACCOBYIO JIOJIF0 XUMHUUECKOTO 2JIEMEHTA B COSAMHEHUSIX

® TIPOBOJUTH HAOJIIO/ICHUSI CBOMCTB BEIIECTB U SIBJICHUI, TPOUCXOSIINX C BEIECTBAMMU;

e coOMIOAaTh MpaBUIa TEXHUKU 0€30MacHOCTH MIPH MTPOBEICHUN HAOTIOACHN 1 Ta00PaTOPHBIX OIBITOB.



MeTanpeuMeTHMe pe3yJbTaThbl oﬁyqemm

VYyarmuiicss 10JKEH ymems .

OTpeeNsATh MPoOJIEMBbI, T. €. YCTaHABJIMBATh HECOOTBETCTBUE MEXKTY JKEJIaeMbIM U JICHCTBUTEIHHBIM;

COCTaBJISATH CIIOXKHBIH TUTaH TEKCTa;

BJIQ/IeTh TAKUM BHJIOM M3JI0KEHUS TEKCTa, KaKk MOBECTBOBAHNE,

MOJT PYKOBOJICTBOM YUHUTEJSI IPOBOJUTH HETIOCPEICTBEHHOE HAOIIO/ICHUE;

MOJT PYKOBOJICTBOM yUHUTENSI 0OPMIISITh OTUYET, BKIIFOUAIOIUH ONMCaHUe HAOTIOCHHUSI, €r0 Pe3yIhTaTOB, BEIBOJIOB;

UCIIOJIb30BaTh TaKOW BHJ MBICIICHHOTO (MIEaIbHOT0) MOJEIUPOBaHUs, KaK 3HAKOBOE MOJIEIIMpPOBaHHE (HA MpHMepe 3HAKOB XMMHUUYECKUX
9JIEMEHTOB, XUMUYECKUX (HOPMYIT);

WCIIOJIb30BaTh TaKOW BHJ] MaTEepPHAILHOTO (IIPEIMETHOT0) MOJICIIHPOBAHMS, KaK (PH3MUecKoe MOJCIIMpPOBaHKE (Ha TPHUMEpPEe MOICITHPOBAHUS
aTOMOB M MOJIEKYJ);

MOJIy4aTh XUMHYECKYIO HH(POPMAITUIO U3 Pa3IMYHBIX UCTOUYHUKOB;

OTpeNIeNsATh OOBEKT M acTeKT aHaJIN3a U CHHTE3a;

OTpeIeIATh KOMITIOHEHTHI O0BEKTa B COOTBETCTBHH C aCIIEKTOM aHAJIM3a U CHHTE3a;

OCYIIECTBIIATH KAYECTBEHHOE M KOJIMYECTBEHHOE ONTMCAHNE KOMIIOHEHTOB 00BEKTa;

OTIPEeNIeTSATh OTHOIICHUSI 00BEKTA C IPYTUMH O0OBEKTAMH;

OTIPENIETISATh CYIIeCTBEHHBIEC MPU3HAKNA OOBEKTA.

Tema 2. ATOMBI XHMMHU4Y€CKHX 3JIEMEHTOB (7 u)

ATtombl Kak (opma CyIIeCTBOBAHUS XUMUYECKUX 3JeMeHTOB. OCHOBHBIC CBEJEHUS O CTPOCHHH aToMOB. J[oKa3aTemhCTBa CIIOKHOCTH
cTpoenus atoMoB. OnbITE Pesepdopaa. [ImaneTapHas Moeb CTpOeHHS aToMa.

CocTtaB arOMHBIX sfiep: MPOTOHBI W HEHUTpoHBL. OTHOCUTENbHAs aTroMHas Macca. B3auMOCBS3p MOHITHHA «IPOTOH», «HEHTPOHY,
«OTHOCUTEJIbHAsI aTOMHAs Maccay.

N3menenue yricia IpoTOHOB B sApe aToMa - 00pa30BaHNe HOBBIX XUMUYECKHIX AJIEMEHTOB.

N3menenue uymcia HEWTPOHOB B siipe aToMa - oOpazoBaHue H30TONOB. COBpEMEHHOE OIpeAe/ieHUE IMOHSATUS «XUMHYECKHH SJIeMEHT».
N3oTombl Kak pa3HOBUIAHOCTH aTOMOB OJHOTO XHMHYECKOTO dIIEMEHTA.

OnekTpoHbl. CTpoeHHe 3JIEKTPOHHBIX 000JIOYEK aTOMOB XHUMHUYEeCKUX 37eMeHTOB Nel-20 mepumommueckoii cuctembl J[. M. Menneneesa.
[TonsiTHE O 3aBEPIIEHHOM U HE3aBEPIIIEHHOM YJIEKTPOHHOM ClIoe (PHEPreTHYECKOM YPOBHE).

[Tepromudeckas cucreMa XuMHYeckux smeMeHToB J[. M. MeHmeneeBa W cTpoeHHE aTOMOB: (DM3MYECKHI CMBICI TOPSIKOBOTO HOMEpa
aJIeMeHTa, HOMepa FPYIIbL, HoMepa Mepruo/ia.

N3menenne uucia 3ME€KTPOHOB Ha BHEITHEM JJIGKTPOHHOM YPOBHE aToMa XHMHYECKOTO 3JIeMeHTa - 00pa3oBaHUE MOJOKUTEIbHBIX H
OTpUIIATENBHBIX HOHOB. oHBI, 00pa3oBaHHbIE aTOMaMU METAJJIOB U HEMeTaJUIOB. | [puunHbI H3MEeHEeHNs MeTaNTNYeCKUX U HEMETAITIMYECKUX CBOMCTB
B MIEpHOJaX U TPyIIax.

O6pazoBanne 6uHapHBIX coenuHenuit. [lonsTre 06 noHHOM cBs3U. CXeMbl 00pa30BaHUsI HOHHOM CBS3H.



B3aI/IMO,Z[eI>'ICTBHe ATOMOB XHUMHYCCKUX IJICMCHTOB-HCMCTAJJIOB MCEKIY coboii - O6pa3OBaHI/IC ABYXAaTOMHBIX MOJICKYJI IIPOCTBIX BCUICCTB.

KoBanentHas HEIOJIAIpHasd XUMHUYCCKas CBA3b.

DJIEeKTPOHHBIE U CTPYKTYpHBIE (OPMYJIBL.
BzaumoseiicTBue aTOMOB XMMHUYECKHUX JJIEMEHTOB-HEMETANIOB MEXIy co00i - oOpa3oBaHHe OWHApHBIX COEAMHEHUN HEMETalIOB.

BHCKTpOOTpHHaTeIIBHOCTB. Ilonsatue o KoBaJeHTHOM HOJ'IHpHOI\/'I CBs3H.

B3aumojeiicTBHE aTOMOB XHMMHUYECKUX 3JIEMEHTOB-METAUIOB MeEXIy co0oi - oOpa3oBaHME MeTalTM4YeckuX KpuctaiioB. [loHstue o

MeTaJUIMUEeCKOM CBSI3H.

JdemoncTpammu. Mozienn aTOMOB XUMUYECKUX AIeMeHTOB. [lepuonueckas cuctema xuMmudeckux siueMenToB JI. 1. Menaeneena.

IIpeaMeTHLIE PE3VILTATHI 00VUECHUS

VYwyaruiicss 10JDKEH ymems .

WCIIOJIB30BaTh TMPU XapaKTEPUCTUKE aTOMOB IOHSATHS: «IIPOTOH», «HEHTPOH», «IJIEKTPOH», «XUMHYCCKHUH DJIEMEHT», «MacCOBOE YHCIIOY,
«HA30TOI», «IJIEKTPOHHBIA CIIONH», «IHEPreTUUECKH YPOBEHBY», «3IJIEMEHTHI-METAIIbI», «3JIEMEHThI-HEMETAIUIb); IPU XapaKTEPUCTHKE
BEINECTB MOHSITHS «HOHHAS CBSI3bY», KHOHBIY, «KOBAJIEHTHAS HETIOJISIPHAS CBS3hY, «KOBAJICHTHAS MOJISIPHAS CBS3BY, «IJIEKTPOOTPHIIATEIIBHOCTDY,
«BAJICHTHOCTBY, KMETAJINYECKAS CBSI3bY;

OIHCHIBATh COCTaB M CTPOEHUE aTOMOB AJIEMEHTOB ¢ MOPSAKOBbIMA HoMepamu 1—20 B Ilepuonnueckoil cucteme XUMUYECKUX 31eMeHTOB /1.
H. Menneneena;

COCTaBIISAITh CXEMBI pacipe/IeJIeHHsI 3JICKTPOHOB 110 AJIEKTPOHHBIM CIIOSIM B 3JIEKTPOHHOM 000JI0UKe aTOMOB; CXeMbl 00pa30BaHMs pa3HBIX THUIIOB
XUMHUYECKOH CBSI3M (MOHHOM, KOBAJICHTHOM, METAJTMYECKOM );

OOBSCHSATh 3aKOHOMEPHOCTH HW3MEHEHHsI CBONCTB XHMHUYECKUX D3JIEMEHTOB (3apsioB sifep aTOMOB, YHMCIAa 3JIEKTPOHOB Ha BHEUIHEM
JIEKTPOHHOM CJIO€, YHCJIO 3aIOJHSAEMBIX 3JIEKTPOHHBIX CJIOEB, PAJANYC aTOMa, 3JIEKTPOOTPULIATETHHOCTh, METAIITHYECKIE U HEMETAIUTMUYECKHe
CBOHMCTBA) B Mepuojax W rpynnax (maBHeIX noarpymnmnax) llepuoguueckoit cuctembl xumuueckux snemeHToB J[. Y. MenneneeBa ¢ Touku
3peHusl TEOPUH CTPOEHUS aTOMA;

CpaBHUBATh CBOMCTBA aTOMOB XMMHUYECKUX 3JIEMEHTOB, HAXOJSIIUXCS B OJHOM MEPHUOJIe WK TIaBHON noarpymnme [lepuoauyeckoit cuctemMbl
xuMuyeckux s7eMeHToB J[. Y. Menneneena (3apsioB siiep aTOMOB, YMCIIa 3JIEKTPOHOB HA BHEIIHEM AJIEKTPOHHOM CJIOE€, YUCIIO 3aMOTHSIEMbIX
AJIEKTPOHHBIX CIIOEB, PAJNYC aTOMa, dJIEKTPOOTPUIIATEIbHOCTh, METAJNINYECKUE U HEMETANTNYECKHEe CBOHCTBRA);

JIaBaTh XapaKTePUCTUKY XMMHUYECKUX DJIEMEHTOB IO MX MojoxkeHuto B [lepuoamyeckoit cucteme xumudeckux sneMentoB JI. . MenneneeBa
(XUMHUYECKUH 3HAK, MOPSIKOBBIA HOMEp, IEPUOI, TPYIINA, MOJArpyNa, OTHOCUTENIbHASI aTOMHAsl Macca, CTPOEHUE aToMa — 3apsJl siipa, YUCiIo
IIPOTOHOB U HEHUTPOHOB B sJIpe, 00IIee YUCIIO IIEKTPOHOB, PACIpe/ieIeHHE FIEKTPOHOB 110 AJIEKTPOHHBIM CIIOSIM);

OTIPEJIeNIATh TUIl XUMUYECKOU CBSI3U TI0 (hOpMYJIie BEIECTBa;

MPUBOJAUTH TPUMEPHI BELIECTB C PA3HBIMU THIIAMU XUMUYECKOH CBSI3H;

XapaKTepU30BaTh MEXaHU3MbI 00pa30BaHUsI KOBAICHTHOW CBsI3U (OOMEHHBIH ), HOHHON CBSI3U, METAJUTMYECKON CBSI3H;

YCTaHABIIMBATh PUYUHHO-CJIEICTBEHHBIE CBSI3U: COCTAB BEIIECTBA — TUIT XMMHUECKOH CBSI3H;

COCTaBJIATH (POPMYJITHI OMHAPHBIX COSAMHEHUH 1O BaJICHTHOCTH;

HaXOJUTh BAJIEGHTHOCTD JIEMEHTOB 110 (hopMyJie OMHAPHOTO COETUHEHHUS.



MeTtanpe/IMeTHBIE Pe3YJIbTATHI 00VUEeHUS

VYyarmuiicss 10JKEH ymems .
e (hopMyITHpPOBATh THIIOTE3Y IO PEIICHUIO TPOOIIEeM;
® COCTaBJISITH ILJIaH BBIIIOJIHEHUS yUeOHOU 3a/1auu, pelieHus MpobiieM TBOPUECKOTO U MMOMCKOBOTO XapaKTepa, BBIMOIHEHUSI IPOEKTa COBMECTHO C
yUUTETIEeM;
® COCTaBIJISITh TE€3UCHI TEKCTA;
® BIJIAJIETh TAKUM BHJIOM U3JIOKEHUS TEKCTa, KaK OIMCAHUE;
® CNOJNB30BaTh TaKOW BUJ MBICIEHHOIO (MJEAJIbHOI0) MOJEIMpPOBAHUS, KaK 3HAKOBOE MOJEIUpOBaHUE (HA HpHUMEpE COCTABIICHUS CXEM
00pa3oBaHUsI XUMUYECKOH CBSI3H);
® HCIMOJB30BATh TAKOW BUJ MAaTEPHALHOTO (MPEAMETHOTO) MOICIMPOBAHHUS, KaK aHAJIOTOBOE MOJICJIMPOBAHUE;
UCIOJIb30BaTh TaKOW BUJ MaTepUATBHOTO (MIPEIMETHOTO) MOJICIUPOBAHUS, KaK (hr3uveckoe MOJeTupoBaHne (Ha MpuMepe MoJieNiell CTPOCHHUS
aTOMOB);
oTnpeeNiATh 0OBEKTHI CPAaBHEHUS U aCTIEKT CPAaBHEHUSI OOBHEKTOB;
BBITIONTHSTEH HETIOJTHOE OJIHOJIMHEHHOE CpaBHEHHE;
BBITIOJTHSATH HETIOJTHOE KOMIUIEKCHOE CpaBHEHUE;
BBITIOJTHSATE TIOJTHOE OJTHOJIMHEHHOE CpaBHEHHE.

Tema 3. IIpoctsie BemecTBa (S4)

[Tomoxenne MeTasIOB M HEMETAJUIOB B MEPHUOJUYECKON cucTeMe Xumuueckux sjemeHTtoB [[. M. MenneneeBa. BaxHeiimme mnpocteie
BEIIeCTBA - METAJLJIBL: XKeJe30, ATFOMUHIMA, KalbIi, MarHuii, HaTpuii, kKamuii. O0mue pu3ndeckue CBOMCTBA METAILIOB.

Baxneiiimue mnpocThle BelecTBa - HEMETaLIbl, 00Opa3oBaHHbIE aTOMaMU KHCJIOpOJia, BOJOpoJa, a3oTa, cephl, (ocdopa, yriaepoia.
CrocoOHOCTh aTOMOB XHUMHYECKHX JJIEMEHTOB K OOpa30BaHUIO HECKOJIBKMX MPOCTHIX BEMIECTB - AUTIOTPONHs. AJUIOTPONMHBIE MOAM(pUKAIIH
Kuciaopoaa, ¢pochopa u onoBa. Metainyeckue ¥ HEMETAJUIMYECKHE CBOWCTBA MPOCTHIX BemecTB. OTHOCUTEIHHOCTD JIENICHHS MTPOCTHIX BEIIECTB HA
METaJLJIbl U HEMETAJUIBL.

[TocTostanas ABoraapo. KomuuectBo BemectBa. Moib. MonspHas macca. MomsipHbIid 00beM ra3000pa3HbIX BemecTB. KpaTHbie eaumHUITBI
KOJIMYECTBA BEIleCTBA — MWJUIUMOJb U KUJIOMOJIb, MAJUTMMOJISIPHASL U KAJIOMOJISIPHASI MacChl BEIIECTBA, MUJUTMMOJISIPHBIN U KUJIOMOJISIPHBIA 0OBEMBI
ra3000pa3HBIX BEIIECTB.

Pacuets! ¢ nucnonp30BaHNEM TOHSITHH «KOJMYECTBO BELIECTBA», «MOJISIPHAS MAccay, «MOJIIPHBINA 00BEM ra30B», «[TOCTOSIHHAsE ABOTaaApO».

Pacuyernbie 3agaun. 1. Berumcienne MOJSpHONW Macchl BEMIECTB MO XAMUYeCKHM (opmynam. 2. PacdeTsl ¢ HCIONB30BaHWEM IMOHSITHN
«KOJIMYECTBO BEILIECTBA», KMOJISIPHAS MACCay», «MOJISIPHBIA 00bEM ra3oBy», «IIOCTOSTHHAS ABOTaApPO».

JMemoncTpanun. Hekotopble MeTaibl 1 HEMETaJTbl KOJIMYEeCTBOM BelecTBa 1 Mob. Mojienb MOJISIpHOTO 00beMa ra3000pa3HbIX BEIIECTB.

IIpeaMeTHBIE PE3YJILTATHI 00YIEHHS
VYwyarmuiicss 10JKEH ymems .
® JWCIOJI30BaTh MPH XaPAKTEPUCTHUKE BEIIECTB MOHSTHS: «METAUIB», «IIJIACTUYHOCTHY, «TEIUIONPOBOJIHOCTEY, «IJIEKTPOIPOBOTHOCTHY,




«HEMETaJTBI», «aJUIOTPOTHUS, «aJUIOTPOIHBIC BUTOM3MEHEHMS, T MOIU(PUKAITAN

ONKCHIBATh IIOJIO)KEHUE JIIEMEHTOB-METANIOB M JJIeMEHTOB-HeMeTaiioB B llepuoanueckoit cucreme xumudeckux jsiemeHtoB J[. .
Menneneena;

KJIacCCU(PUITUPOBATH TPOCTHIC BEIIECTBA HA METAILIIBI U HEMETAJUTBI, SJIEMEHTHI;

OTIPEJIeNIATh PUHA/IIEKHOCTh HEOPTaHUYECKMX BEIIECTB K OJJTHOMY M3 U3YUYEHHBIX KJIACCOB — METAJUIbI U HEMETAILJIBL;

JIOKa3bIBaTh OTHOCUTEIILHOCTD JEJIEHUS IPOCTHIX BEIIECTB HAa METAJUIbI U HEMETAILIBL;

XapaKTepu30BaTh 00IIHe PU3NIECKIE CBOMCTBA METAJIIOB;

YCTaHABJIMBATh MPUYMHHO-CIIEJICTBEHHBIE CBSI3U MEXKIY CTPOCHHEM aroMa M XUMHYECKOW CBSI3bI0 B MPOCTHIX BEIECTBAX — MeTaiaX U
HeMeTalax;

00BSACHSATH MHOTOOOPA3He MPOCTHIX BEIIECTB TAKUM (PAKTOPOM, KaK aJUIOTPOIHS;

OTIHCHIBATH CBOMCTBA BEIIECTB (HA MPUMepax MPOCTHIX BEIIECTB — METaJUIOB U HEMETAJUIOB);

co0IIr0/1aTh MpaBwJIa TEXHUKH 0€301TaCHOCTH TIPH MPOBEICHUN HAOIIOCHUH U JTa0OPATOPHBIX OTBITOB;

UCIOJIb30BaTh IPU PEIICHUH PACUYETHBIX 3aJad MOHSTHS: «KOJIUYECTBO BEIIECTBA», «MOJIb», «IIOCTOSTHHAs ABOTraapo», «MOJSpHas Maccay,
«MOJISIPHBIA 00beM ra30BY, «KHOPMAJIbHBIE YCIOBUS»;

MPOBOJNTH pPacUeThl ¢ MCIOJb30BAHUEM MOHSTHIA: «KOJWYECTBO BEIIECTBAY, «MOJSIpHAS Maccay, «MOJISIPHBI 00BhEM Tra3oBy», IOCTOSHHAS
ABorazpo».

MeTtanpe/IMeTHBIE Pe3YJIbTATHI 00VUEeHUS

VYwyaruiicss 10JKEH ymems .

COCTaBJIATh KOHCIIEKT TCKCTA,

CaMOCTOATCIIBHO UCITOJIB30BAaTh HCIIOCPCACTBECHHOC H&6J’IIOI[€HI/I€;

CaMOCTOATCIIBHO O(bOpMJ'IHTB OTYCT, BKJIIOYAIOIIMI OIIMCAaHUE Ha6J'IIOI[eHI/IH, €T0 pE3yJIbTaTOB, BHIBOJOB,
BBIITOJIHATD IMOJIHOC KOMIIJICKCHOC CPABHCHUC,

BBIIIOJIHATH CPABHCHUC I10 aHAJIOTUH

Tema 4. CoeanHeHHs XUMHYECKUX 3J1€eMeHTOB (16 u)
Crenenb okucienus. OnpeeieHne CTeNeHN OKUCICHUS DJIEMEHTOB 10 XUMHIYecKoi (opmyiie coenunenus. CoctaBienue GopMys OMHAPHBIX

COCJIMHEHUH, o0Immi crmocod X Ha3bIBaHWs. bIHApHBIE COCMHEHUS: OKCUJIBI, XJIOpHUIbL, cyabduasl u np. CocraBienue ux Gopmy. [IpencraBurenn
OKCH/JIOB: BOJIa, YIJIEKUCIIBINA ra3 U HeraieHast u3BecTh. [IpeicTaBurenu geTyuynx BOJOPOIHBIX COEUHEHUN: XJIOPOBOIOPO]I U aMMHAK.

OcHoBaHMsI, UX COCTaB M Ha3BaHMsS. PacTBopuMoOcTh OCHOBaHMK B Boje. Tabiuia pacTBOPUMOCTH THAPOKCHIOB U cojieii B BoOje.

[IpeacraBuTenu mieaoueld: THAPOKCUIIBI HATpus, Kaimus U Kaiblus. [loHdaTtne o kadecTBeHHBIX peakuusx. Muaukaropsl. V3MeHeHue oxpacku
WHJIMKATOPOB B IIEJIOYHOU Cpe/ie.

KI/ICJ'IOTBI, X COCTaB WM Ha3BaHU. Knaccnq)nxaum[ KHUCJIOT. HpeI[CTaBI/ITCJII/I KHCJIOT: CE€pHas, COJisIHAad W a30THad. H3menenne OKpacCKu

WHIMKATOPOB B KUCJIIOTHOHU CpeJie.



Comnu kak mpou3BOJHBIE KUCIIOT U OCHOBaHUMU. VX coctaB u Ha3zBanus. PacTBopumocTs coneit B Bojie. [IpeacraBuTenu coneit: Xiaopua HaTpusl,
KapOoHaT U Gocdar KabIus.

AMop(HBIE U KpUCTATUIMYECKUE BEIIECTRA.

MexMorexynspHble B3auMoAecTBUsL. THUIIBI KpUCTAIIIMYECKUX PEHIeTOK: HOHHAsS, aTOMHAsI, MOJIEKYJIIpHAs U MeTajulnyecKas. 3aBUCUMOCTD
CBOMCTB BEIIECTB OT TUIIOB KPUCTAJUIMYECKUX PEIIETOK.

BetecTBa MOJIEKYJIIPHOTO ¥ HEMOJIEKYJISIPHOTO CTPOECHHUSI. 3aKOH MTOCTOSIHCTBA COCTaBa JJIsl BEHIECTB MOJIEKYJISIPHOTO CTPOEHUSI.

UucTtele BemecTBa U cMecd. lIpumepsl KUIKUX, TBEPABIX U Ta3000pa3Hbix cMmeced. CBONCTBA YHMCTBHIX BellecTB U cmeced. VX cocras.
MaccoBast u 00beMHast 1011 KOMIIOHEHTa cMecHu. PacueTsl, CBS3aHHbIE ¢ UCIIOJIB30BAHUEM MTOHSITHS JI0JIS.

Pacuérnblie 3agaun. 1. Pacuer MaccoBoit © 00bEMHOMN J10JIe KOMIIOHEHTOB CMECH BELIECTB. 2. BpIunciieHne MaccOBOW JI0JIM BEIIECTBA B
pacTBOpe 1O M3BECTHOM Macce pacTBOPEHHOTO BEIIECTBA M Macce pacTBopuTes. 3. BeluncieHne Macchl pacTBOPSIEMOro BEIIECTBA U PACTBOPHUTEIS,
HEOOXOIUMBIX JJIs IPUTOTOBJICHHUSI OIIPEIEJICHHON MacChl pacTBOPaA C M3BECTHOM MacCOBOM JI0Jel paCTBOPEHHOTO BEIeCTBa.

JdemoncTpanun. O6pa3ibl OKCUIOB, KUCIOT, OCHOBAaHUN M cojieil. Mojienn KpUCcTaUIMYeCKUX PelIeTOK XJIOpUJa HaTpHsl, ajiMasza, OKCHJla
yraepoaa (IV). CiocoOsl pazaenenus cMeceil, TUCTUIUISIUS BOJIBL.

JlabopaTopHbI€e ONBITHI.

1. 3HaKkOMCTBO ¢ 0Opa3IiaMH BEIIECTB Pa3HbBIX KIAcCOB.

2. Paznenenne cmeceii.

IIpakTHyeckas padora Ne 3. AHanu3 MOYBBI U BOJIBIL.

IpakTHyeckas padora Ne 4.ITpurorosieHne pacTBopa caxapa ¢ 3aJaHHOW MacCOBOM JIOJIEH paCTBOPEHHOTO BEIIECTRA.

IIpeaMeTHBbIe Pe3VJILTATHI 00VUECHUS

VYwyarmuiicss 10JDKEH ymems .

® CNOJNB30BaTh HpPHU XapaKTEPUCTUKE BEHIECTB MOHSTHUS: «CTENEHb OKUCICHMS», «BAJICHTHOCTBY, «OKCHIBI», «OCHOBAHUS», «UIEIOUMY,
«KaueCTBEHHAsl PeaKIHs», KHHIUKATOP», KKUCIOTBIY, «KUCIOPOICOAepKAIINE KUCTOThI», «OECKUCIOPOJHbIE KUCIOThI», «KUCIOTHAS Cpeliay,
«IIeNIOYHAsI cpefiay, «HeUTpanbHas cpefay, «mkana pHy, «commy, «amopdHbIe BEelecTBay, «KpUCTATHYECKUE BEIIeCTBa», «KPUCTATIMYECKast
pelieTka», «MOHHAas KpHUCTAJUIMUECKas pelleTKay, «aTOMHas KpUCTAJUIMYEcKas pEeIIeTKa», «MOJIEKYJISpHas KpUCTAIMYecKasl pelIeTKay,
«MeTaJInYecKasi KpUCTAIIMYECKast PEeIIeTKa», «CMECH;

e Kkiaccu(pUIUPOBATh CIOKHBIE HEOPTaHMYECKUE BEIIECTBA 110 COCTABY HA OKCHJIBI, OCHOBAHHMSI, KUCIOTHI U COJIM; OCHOBAHUS, KHCIOTHI M COJTH
10 PAaCTBOPUMOCTH B BOJIE; KMCJIOTHI IO OCHOBHOCTH U COJIEP>KAHUIO KUCIOPOa;

e OmpeNessaTh MPHUHAJJIC)KHOCTh HEOPTaHWUYECKUX BEIIECTB K OJHOMY M3 HM3YYEHHBIX KIIACCOB (OKCHIBI, JIETY4he BOJOPOIHBIC COCIUHEHUS,
OCHOBAHUSI, KHCJIOTHI, COJIN) TT0 (hOPMYJIE;

® OINUCHIBATh CBONCTBA OTIENBHBIX IMPEACTABUTENCH OKCHUIOB (HA TpPUMEpe BOJBI, YIJIEKUCIIOTO Ta3a, HErameHOW W3BeCTH), JEeTy4Hux
BOJIOPOJIHBIX COEMHEHUH (Ha MpuUMepe XJIOPOBOJOpPOJa M aMMHaKa), OCHOBAHWN (HA MpUMepe THAPOKCUAOB HATPHS, Kadus U KaJbIus),
KHCITOT (Ha IpUMepe CepHOU KHUCIOTHI) U CoJieH (Ha mpuMepe XJI0pHIa HaTpus, KapOoHaTa Kalblus, (hocdaTa KaIbIHs);

® ONpeNessaTh BAJIGHTHOCTD U CTETIEHbh OKUCIICHHSI 3JIEMEHTOB B BEIIECTBAX;

® COCTaBISITh (POPMYJIBI OKCUIOB, OCHOBAHUH, KICIOT U COJIEH MO0 BAJIEHTHOCTSIM U CTETICHSIM OKUCJICHHS 3JIEMEHTOB, a TAak)Ke 3apsijiaM MOHOB,
YKa3aHHBIM B TaOJIHIIE pACTBOPUMOCTH KUCIIOT, OCHOBAHUH U COJIeH;

® COCTaBIJISITh Ha3BaHUSI OKCHIOB, OCHOBAHUMU, KUCIIOT U COJIeH; CpaBHUBATh BAJIEHTHOCTh U CTEIIEHb OKUCIICHUSI; OKCHJIbI, OCHOBAHUSI, KUCIOTHI U



COJIM 10 COCTaBY;

® HCIOJB30BaTh TAOIHILY PACTBOPUMOCTH ISl OTIPEICTICHHS PACTBOPUMOCTH BEIIECTB;

yCTaHABJIMBATh T€HETHYECKYIO CBSI3b MEXKIy OKCHIIOM M THIPO-KCHIOM M HAOOOPOT; MPHUYMHHO-CIICICTBEHHBIE CBS3H MEXIY CTPOCHHEM

aToMa, XMMHYECKOH CBSI3bIO M TUTIOM KPUCTATHYECKON PEIIeTKA XUMHYECKUX COSIMHECHHUIA,

XapaKTepHU30BaTh aTOMHBIE, MOJIEKYJISIpHBIC, HOHHBIE METATMUECKUE KPUCTAIUTMYECKHIE PEIIETKH; CPely pacTBOpa ¢ MOMOMIBIO MKaibl pH;

MPUBONTH TIPUMEPHI BEIIECTB C Pa3HBIMU THIIAMHU KPUCTATHYECKON PEIIEeTKH;

MIPOBOJIUTH HAOIIOJICHHS 32 CBOWCTBAMH BEIIECTB U SIBICHUSIMH, TIPOUCXOSIIIAMHE C BEIIECTBAMH,

COOITIO/IaTh MPaBHJIa TEXHUKH O€30MIacHOCTH MPH MTPOBEACHNUN HAOIIOICHHI U OIBITOB;

HCCIIeIOBATh CPEly PacTBOpa C MOMOIIBIO HHIMKATOPOB; SKCIIEPUMEHTATFHO Pa3INdaTh KUCIOTHI U MIEJIOYH, TIOI3YsICh HHINKATOPaAMH;

UCTIOJIH30BATh TIPH PEIICHUH PACUYETHBIX 3a/1a4 MOHSITHS «MaccoBasl IO dJIEMEHTa B BEIIECTBEY, «KMACCOBas IOl PACTBOPEHHOTO BEIIECTBAY,

«00BeMHas 10151 ra3000pa3HOro BEIIECTBAY;

® [IPOBOJUTH pacyeThl C WCIOJB30BAHHWEM IOHITHN «MaccoBasl JOJIS DJIEMEHTa B BEIECTBE», «MaccoBasl JOJS PAacCTBOPEHHOTO BEIIECTBAY,
«oOBeMHas 70711 ra3000pa3HOTO BEIIECTBAY.

MeTanpeaMeTHbIE Pe3YJIbTATELI 00YYeHHUS

Vvyamuiics 10KEH ymems.

COCTaBJIATH HAa OCHOBE T€KCTa TaOJIHUIIbI, B TOM uuciie ¢ npuMmeHenueM cpeacts UKT;

0] PyKOBO/ICTBOM YUHUTEIIsI HPOBOJUTH OIMIOCPE0BaHHOE HAOIIOIEHHE

I0JT PYKOBOJICTBOM YUHUTEJIsE OPOPMIISITH OTUET, BKIIOYAIOIIUI ONMCaHUE SKCIIEPUMEHTA, €r0 pe3yIbTaToB, BHIBOJIOB;

OCYIIECTBIIATh HMHIYKTUBHOE 000OIIeHHe (0T eIWHUYHOTO JOCTOBEPHOTO K OOIIeMy BEpOSTHOCTHOMY), T. €. OIpeAessaTh oOIue

CyIIeCTBEHHBIE MMPU3HAKHU JBYX U Oosiee 00bEKTOB U (PUKCUPOBATH UX B (hopMe MOHSATHS UM CYXKACHUS;

® OCYIIECTBIIATH JCNYKTUBHOE 0000ITIeHUe (ITOBE/ICHNE €IMHNYHOTO JOCTOBEPHOTO IO 00IIee JOCTOBEPHOE), T. €. aKTyaTu3upOBaATh MOHSITHE
WIN CYXJIEHUE, U OTOKAECTBIISITH C HUIM COOTBETCTBYIOIIME CYIECTBEHHBIE IPU3HAKU OJTHOTO MK O0Jiee 0ObEKTOB;

® OIpeNessITh acleKT Kiaccu(uKaluu;

® OCYIIECTBIIATH KIacCU(UKAIHIO;

® 3HATH M UCIOJH30BATh PA3IMYHbIC (POPMBI TPEICTABICHHS KiIacCH(DUKAIINH.

Tema 5. MW3MeHeHusi, npoucxoasimue ¢ Bemecrsamu (12y)

[loHsATHE sBNEHWI Kak M3MEHEHWH, MPOUCXOMSIIHMX C BEIIECTBAMHU. SIBICHUS, CBS3aHHBIE C W3MEHEHHEM KPHCTATMYECKOTO CTPOCHUS
BelllecTBa MPHU MOCTOSIHHOM €ro cocTaBe, (hu3mdeckuie sBieHUs. Du3ndeckue SBICHHUS B XUMUU: NUCTUIUIANUS, KPUCTAJUIM3AIMS, BHITApUBAHUE U
BO3TOHKA BEINECTB, IEHTPUPYTHPOBAHHE.

SIBienus, cBsi3aHHBIE ¢ U3MEHEHHEM COCTaBa BEIIEeCTBA, - XUMUYECKUE peakiuu. [[pu3Haku U yCIOBUS MPOTEKAHUS] XUMUYECKUX PEaKIUil.
[TorsTHE 00 9K30- M PHIOTEPMHUUYECKUX PEaKIHsIX. PeakInu ropeHust Kak YacTHBIA CIydail 95K30TePMHUUYECKUX PEaKIIHid, TPOTEKAIOIINX C BIICICHHEM
CBeTa.



3aKOH COXpaHEHHS MacChl BEIMIEeCTB. XUMUYECKHe YpaBHEeHMs. 3HaUeHuEe UHACKCOB U Kod(pdunnentoB. CocTaBieHNe YPaBHEHHH XUMHUIECKIX
peaxkuii.

PacueTsl mo XxuMuYecKuM ypaBHEHUsIM. PelieHre 3a/1ad Ha HAXOXKJCHHE KOJIUYECTBA BEIECTBA, MAcChl WM 00beMa MPOIYKTa peakiud Mo
KOJIMYECTBY BEIleCTBA, Macce WM 00beMy MCXOJIHOTO BellecTBa. PacyeTsl ¢ MCHOIb30BaHUEM HOHSTHUS «JI0JIS», KOTJIa UCXOJHOE BELIECTBO JaHO B
BH/JIE PacTBOpA C 3aJJaHHON MacCOBOH J10JIel paCTBOPEHHOTO BELIECTBA UIIU COJEPKUT ONPEAEIEHHYIO JIOJIIO IPUMECEH.

Peaxnun paznoxxenwus. [lonsitre o ckopoctn xumMudeckux peakmmid. Katanmmzatopel. @epMeHTHI.

Peaknnn coenunenus. Katanutuueckue n HekaTamuTHueckue peakiuu. O0patuMeie 1 HeoOpaTHUMbIe PEaKIIHH.

Peakuun 3amerneHus. DJIEKTPOXUMHYECKUNA psii HaNpsDKEHUA METAIOB, €ro HCIOJIb30BaHME JUIsl NPOTHO3UPOBAHUS BO3MOXKHOCTH
MPOTEKAHUS PeaKINil MEX]ly METAIJIAaMU U PACTBOPAMHU KUCIIOT. Peakiuu BEITECHEHUSI OJJTHUX METAJJIOB U3 PACTBOPOB UX COJIEH APYTUMH METAJLIAMU.

Peakiun oomena. Peaknnm HeTpanu3anun. Y CJIOBUS MMPOTEKAHUS Peaklinii 0OMeHa B pacTBOpax J0 KOHIIA.

Tunbel XUMHUYECKUX peaklnid (M0 MPU3HAKY «YHMCJIO U COCTAaB MCXOJHBIX BEIIECTB W MPOAYKTOB PEAKIMHU») HA MPUMEpPE CBOWCTB BOJBL
Peakuust paznoskeHuss - 3JEKTPOJIM3 BojAbl. Peakium coeauHeHHs - B3aWMOJEWCTBHE BOJBI C OKCHAaMU MeTalsioB W HeMerawioB. [loHsTue
«TUAPOKCUIBI). Peaknuu 3amerneHus - B3aUMOJICHCTBHE BOJIBI C IIEIIOYHBIMHU U IEIOYHO3EMEIbHBIME MeTallllaMu. Peakniun oOMeHa (Ha mpumepe
TUAPOIN3a CyIb(uaa aTfOMUHUS U KapOua KaabIus).

Pacuérnbie 3axaun. 1. Beruncnenue 1o XMMUYECKUM ypaBHEHUSIM MacChl UJIM KOJIMYECTBA BEIIECTBA 110 U3BECTHOM Macce WM KOJUYECTBY
BEIeCTBa OJIHOTO M3 BCTYMAIOIIMX B PEAKIUIO BEIIECTB WM MPOAYKTOB peakiuu. 2. Beruncienne Macesl (KOJIMYeCTBa BelllecTBa, 00beMa) MpoIyKTa
peaxiuu, eclii U3BECTHA Macca UCXOJHOTO BEILIECTBA, COAEPIKAILETO OIIPENEICHHYIO 1010 IpuMecei. 3. Beruucienrne Maccehl (KOJMYeCTBA BEIIECTBA,
o0bema) MpoJIyKTa peakiliy, eCJIM U3BECTHA Macca pacTBOpa M MaccoBasi J0JIsl paCTBOPEHHOT'O BEIIECTRA.

IIpeaMeTHBbIe Pe3VJILTATHI 00VUCHUS:

Yuamuiicst JOJKEH ymems:

e KiraccuUIMpPOBATh XUMUYECKHE PEAKIMU IO YHCIYy M COCTaBYy HMCXOJHBIX BEIIECTB M MPOIYKTOB peakiuu; TerioBoMy 3¢¢eKkTy; Ha-
MPABJICHUIO MIPOTEKAHUS PEAKIIUH; YYACTHIO KaTalln3aTopa;

® CIOJB30BAaTh TAOIMILY paCTBOPUMOCTH JIJISl OTIpEAETICHUSI BO3MOKHOCTH MTPOTEKAHUSI peakiuii 0OMeHa; AJIEKTPOXUMUYECKUH psil HAPsKEHU I
(aKTUBHOCTH) METAJUIOB JJIs1 OTIPEJIEICHUS] BOBMOXXHOCTH MPOTEKAHUSI pEAKINil MEX 1y METa/lIaMU U BOJIHBIMU PACTBOPAMHU KHUCJIOT U COJIEH;

e Ha0JIOAAaTh M ONKCHIBATH NMPHU3HAKU U YCJIOBUS TE€UEHHS] XMMHUYECKUX PEaKIMil, JejaTh BHIBOJbI HAa OCHOBAaHUHU aHalIMW3a HaOIOJEHHWH 3a
3KCIIEPUMEHTOM;

® MPOBOJUTH PACUETHI M0 XMMHYECKUM YPABHEHHSIM Ha HAXOXKJIEHUE KOJTMYECTBA, MAacChl WM 00beMa MPOAYKTa PEakiluu MO KOJIUYECTBY, Macce
Wi 00BEMY MCXOJHOTO BEUIECTBA; C HCIIOJIB30BAHUEM IIOHATHUS «JI0JI», KOIZla MCXOJHOE BEIIECTBO JAaHO B BHJIE pacTBOpa C 3aJaHHOU
MAacCOBOM JIOJIEW paCTBOPEHHOTO BEIIECTBA WU COJIEPKUT OMPEJEIICHHYIO JOJIIO PUMECEH.

MeTanpeaMeTHbIE Pe3YJIbTATELI 00YYeHHUS

Vwuarmuiicss JOJKEH yMems:
® COCTaBJISITh HA OCHOBE TEKCTa CXEMBI, B TOM uucJe ¢ mpuMmenennem cpeacts UKT;
®  CaMOCTOATEIHHO OPOPMIISITH OTYET, BKIIOUYAIOIINA ONMUCAHHE SKCIIEPIMEHTA, €r0 Pe3yIbTaToOB, BBIBOIOB;
® WCIOJIb30BaTh TAKOW BUJ MBICIIEHHOTO (MI€aJbHOTO) MOJEIUPOBAHUS, KaK 3HAKOBOE MOJIEIMPOBAHNE (HA MpHUMEpPe YpaBHEHUU XUMUUYECKHUX



peakiuii);
e pa3IM4aTh 00BEM U COJIEPKAHUE TIOHSITHH;

demoncrpanun. [Ipumeps! ¢usnueckux sBIeHWIA; a) TutaBleHue napaduna; 0) muddy3us IYIMIUCTHIX BEIMIECTB C TOpSIIEd JTaMIIOYKH
HakaymBaHus. [[pumMepsl XUMUYECKUX SBIICHUM: a) TOPEHUE MarHus; 0) B3auMOJCHCTBHE COJISTHOM KUCJIOTHI C MPaMOPOM HJIA MEJIOM; B) TIOJyYeHHE
ruapokcuaa meau (II); r) pacTBopeHue MOIydyEeHHOrO THUIPOKCHAA B KHUCIOTax; J) B3auMmopeiictBue okcuma meau (II) ¢ cepHoil kucimoToit mpu
HarpeBaHUM; €) pa3IoKeHNe TepMaHTaHaTa Kajus; ) B3auMOJICHCTBHE pa30aBIeHHBIX KUCIOT C METaJUIAMH.

Jla6opaTopHsblie onbIThL. 3. CpaBHEHHE CKOPOCTH UCHIAPEHUS BOJIBI U CIIAPTA IO MCYC3HOBEHHIO X Kallellb Ha (GUIBTPOBAIbHON Oymare. 4.
Oxucnenrie MeId B TJIAMEHU CIHUPTOBKU WM Topenku. 5. [lomyTHeHHE M3BECTKOBON BOJABI OT BBIIBIXa€MOTO YTJEKUCHIoro rasza. 6. Ilomyuenue

YTJIEKUCIIOro ra3a B3auMOoJeHCTBUEM COJIbI M KUCIIOTHL. 7. 3aMenienne Meau B pactBope xiopuaa menu (11) sxenesom.

IMpakTuyeckas padora Ne 5.I[pu3Haku XUMUYECKUX PEeaKIUH.

IIpeaMeTHLIE PE3YILTATHI 00VUEHUS:

Vvyamuiics JOKEH ymems:

oOpatmarscs ¢ JlabopaTOpHEIM 000pYAOBaHUEM U HarpeBaTeIbHBIMU MPUOOPAMH B COOTBETCTBUU C TIPaBUJIAMU TEXHUKH O€30TaCHOCTH;
BBITIONHSATE MPOCTEHINNE MpUeMbl paboThI ¢ JIa0opaTOPHEIM 000pyA0BaHUEM: Ta00OPATOPHBIM IITATHBOM; CIIMPTOBKOA;

HaOII0JaTh 32 CBOMCTBAMU BEIIECTB U SIBICHUSIMHU, IPOUCXOSIINME C BEIIECTBAMU;

ONUCHIBATh XUMUYECKUN HKCIIEPUMEHT € IMTOMOIIBIO €CTECTBEHHOTO (PYCCKOTO WJIA POJIHOTO) SI3bIKA U SI3bIKA XUMUU;

JleJaTh BBIBOJIBI IO pe3yJIbTaTaM MPOBEACHHOTO SKCIEPUMEHTA;

TOTOBUTH PACTBOPHI C OMPEIETICHHON MacCOBOM J10J1e# paCTBOPEHHOTO BEIIECTBA;

MPUTOTOBUTH PACTBOP U PacCUUTATh MACCOBYIO JIOJIIO PACTBOPEHHOTO B HEM BEIIECTBA.

MeTanpeaMeTHbIE Pe3YJIbTATELI 00YYeHHUS

Vwuarmuiicst JoKEH ymemb.
CaMOCTOSITENILHO HCIIOIh30BaTh OMOCPEIOBAHHOE HAOTIOICHHE.

Tema 6. Teopus 31eKTPOIUTHYECKOI TUCCONMAIHN H CBOMCTBA KJIACCOB HEOPraHNYECKHX coenHeHnid (22 u)
[TorsiTHe 00 AMEKTPOIUTHYECKON AUCCOIUAIMK. DIEKTPOIUTHl U HEAIEKTPOIUTHL. MeXaHU3M AUCCOIUAINH JJIEKTPOIUTOB C PA3IMYHBIM
TUTIOM XHMHUYeCKO# cBs3u. CTENeHb ANMeKTPOIUTHIECKOM nuccoruanui. CHIbHBIC U cl1a0ble DIIEKTPOJIATHL.



OCHOBHBIE TOJOXKEHUSI TEOPUH IJIEKTPOJUTHUYECKON Juccorualmu. VoHHbIe ypaBHEHHs peakiuil. Y cJIoBHsI MPOTEKAHUS PeaKIuu oOMeHa
MEK/y JIEKTPOJIMTAMH 10 KOHIIA B CBETE HOHHBIX IPEJICTABICHUM.

Knaccudukanust H"OHOB U UX CBOHCTBA.

Kucnotel, nx xinaccudpukanms. Jlucconmaruss KACIOT U UX CBOWCTBA B CBETE TEOPUH DIIEKTPOJMTHUECKOW JrccOonManui. MoJeKysipHbIe U
WOHHBbIE YpaBHEHUSI peakiui KUCIoT. BlaumoaeicTBuE KUCIOT ¢ MeTaUIaMHU. DJIEKTPOXUMUUYECKUM psifi HaNpsOKEHUH MeTauioB. B3aumogeiicTBue
KHCJIOT C OKCHUJAMU METAJUIOB. B3anMOJeHCTBHE KHCIOT C OCHOBAaHHUSMH - peaklus HeWTpaiu3anud. B3aumoaeicTBHE KHUCIOT C COJISIMH.
Hcnonb3oBanue TabIUIBI pACTBOPUMOCTH /ISl XapaKTEPUCTUKH XUMUYECKIX CBOMCTB KUCIIOT.

OcHoBaHMs, WX Kiaccupukanus. Jlucconuarnysi OCHOBAaHMM W WX CBONCTBA B CBETE€ TEOPUH DJEKTPOIUTHUYECKOW JIUCCOIUAIIHM.
BiaumopeiicTBue ocHOBaHM ¢ KUCIOTaMH, KHUCIOTHBIMH OKCHIAaMH W COJIIMH. Vcmonp3oBaHWe TaOMHIBI PAaCTBOPUMOCTH JUISI XapaKTEPUCTUKHU
XAMHAYECKUX CBOICTB OCHOBaHUH. Pasznoxenne HEpPaCTBOPHUMBIX OCHOBAaHMI pu HarpeBaHUMU.
Comu, wx ximaccuuKanus W JTUCCOIMAIUS PA3IMYHBIX TUMOB cojeil. CBoOWCTBa cojiel B CBETE TEOPHHM JIIEKTPOIUTHUYECKONW TUCCOIUAIUH.
B3anmoneiicTBue cojield ¢ MeTallaMH, YCJIOBHUS MPOTEKAaHUs STUX peakuuil. BzammopedcTBue coljied ¢ KUCIOTaMU, OCHOBAaHHUSIMU U COJISIMHU.
Hcnonb3oBanne TabIUIBI PACTBOPUMOCTH /ISl XapaKTEPUCTUKH XUMUYECKIX CBOMCTB COJEH.

O0o061IeHre CBEJICHH 00 OKCHIaX, UX KJIAaCCU(UKAIMKA U XUMAYECKUX CBOMCTBAX.

['eneTnyeckue psiabl METAJUIOB U HEMETAIIJIOB. [ eHeTHUecKast CBsI3b MEXK]y KJIacCaMU HEOPraHUYECKHUX BEIEeCTB

OKHCITUTENIbHO-BOCCTAHOBUTENbHBIE peakui. OKUCINUTENb U BOCCTAHOBUTEIb, OKUCIIEHUE U BOCCTAHOBJICHHUE.

Peakiiun monHoro oOMeHa M OKHUCIUTEIBHO-BOCCTAHOBUTEIbHBIE peakinu. CocTaBlieHWE YPaBHEHHH OKHUCIUTEIbHO-BOCCTAHOBUTEIBHBIX
peaxkiuit METOJIOM 3JIEKTPOHHOTO OaaHca.

CBoiicTBa MPOCTHIX BEIIECTB - METAIOB U HEMETAJUIOB, KUCJIOT U COJIeH B CBETE MPE/ICTABICHHUI 00 OKHCIUTEIHHO-BOCCTAHOBUTENBHBIX MPOIIECCaX.
IIpeaMeTHBbIE PE3VJILTATHI 00YUCHHUS:

VYyammiicst TOKEH ymemsb.

® HCMONB30BaTh MPU XAPAKTEPUCTHKE IPEBPAIICHUN BEIIECTB MOHSITHUS: «PAaCTBOPY», «IJIEKTPOIUTHYECKAS TUCCOIMAILUSD), «IJICKTPOJIUTHI,
«HEIIEKTPOJUTEIY), «CTEMEeHb JUCCOIMAIMNY», «CHIBHBIE JJEKTPOJHUTBD), «CJa0ble SIEKTPOIUTHD), «KATUOHBD», «AHUOHBI», «KHCIOTHIY,
«OCHOBAHMSI», «COJINY», KHOHHBIE PEaKIUNy», «HECOIC00pa3yIOIne OKCHIBI, «COIe00pa3yomue OKCHIbI», «OCHOBHBIE OKCHIBD), «KUCIOTHEIC
OKCHUJIBI», «CPEIHHE COJIN», KHUCIbIE COIN», «OCHOBHBIC COJH», «TCHETUUYECKUU PSAI», «OKUCIUTEIHbHO-BOCCTAHOBHUTEIBHBIC pPEaKIIUN»,
«OKHUCIUTEIbY, «BOCCTAHOBHUTEIHY, OKHCICHHEY, «BOCCTAHOBICHUE);

® OIUCKHIBATh PACTBOPEHUE KaK (PU3UKO-XUMHUYECKHIA MPOIIece;

® WUIIOCTPUPOBATh MPHUMEpPAMU OCHOBHBIC MOJIOKEHUS TEOPUU DIEKTPOIUTHUECKON HUCCOIMAINN;, TEHETUYECKYI0 B3aUMOCBSI3b MEXKIY
BEIIECTBaMH (IIPOCTOE BEIIECTBO — OKCHJI — THJIPOKCHI — COJIb);

® XapakTepu3oBaTh OOIMUE XWMUYECKHE CBOWCTBA KHUCIOTHBIX W OCHOBHBIX OKCHJIOB, KHCJIOT, OCHOBAaHHA W COJIEH C TO3HUIHANA TEOPUH
ANEKTPOIUTUYECKON JUCCOIUAIIUN; CYITHOCTh YJEKTPOIUTHIECKON TUCCOIMAIMY BEIIECTB ¢ KOBAJCHTHON MOJSPHON M MOHHOW XUMUYECKOM
CBSI3BI0; CYIITHOCTh OKHCITHTETHhHO-BOCCTAHOBUTEIHHBIX PEAKIIHN;

® MPUBOAWTH MPHUMEPHI PEeaKINil, MOATBEPKIAIONIUX XUMHUYECKHE CBOMCTBA KHCIOTHBIX U OCHOBHBIX OKCHJOB, KHCIIOT, OCHOBAaHUI M COJEi;
CYIIIECTBOBAHUE B3aUMOCBSI3U MKy OCHOBHBIMHU KJIACCAMHU HEOPTaHUYECKUX BEIIECTB;

e Kiaccu(pUIUPOBATH XUMHUECKHE PEAKIIHH TT0 «M3MEHEHHIO CTETICHEeW OKMCIICHHSI AJIEMEHTOB, 00pa3yIoIUX pearupyrolne BemecTBay,

® COCTaBJIATH YPaBHEHUS SJICKTPOIUTHUECKOW JHUCCOIMUAIMHA KUCIIOT, OCHOBAHUI W COJICH; MOJIEKYJISIpHBIE, TIOJHBIE U COKpAIeHHbIe HOHHBIE



YpaBHEHHUS pPEaKlUil ¢ ydyacTUEM 3JIEKTPOJUTOB; YPABHEHUS! OKUCIUTEIIbHO-BOCCTAHOBUTEIBHBIX PEAKIIUNA, UCHOJIb3YSI METOJ 3JIEKTPOHHOTO
OaslaHca; ypaBHEHUsI peakIii, COOTBETCTBYIOUIUX IOCJIEOBATEILHOCTU («IEMOYKe») MpPEeBpaIleHU HeOpraHM4YeCKUX BEHIECTB pPa3IMYHbIX
KJIACCOB;

OIIPCACIATE OKHUCIUTCIIb U BOCCTAHOBUTEIIb, OKHCIICHUE U BOCCTAHOBJICHUC B OKUCIIUTCIIBHO-BOCCTAHOBUTEIIBHBIX PCAKITUAX,
YCTaHaBJIMBATh NPUIUHHO-CJICACTBCHHEBIC CBA3U: KJIaCC BEHIECTBA — XUMHYCCKUC CBOMCTBA BCIIICCTBA,

Ha6JIIO,Z[aTB 1 OIIMCBhIBATDH pCAKIUU MCIKIY SJICKTPOJIMTAMHU C TIOMOIIBIO €CTECCTBECHHOT'O (pYCCKOFO nin pO,Z[HOFO) SA3bIKA U A3bIKa XUMUU,
MMPOBOAUTD OIBITHI, TIOATBCPIKAAOIINEC XUMUYCCKHUC CBOMCTBA OCHOBHBIX KJIACCOB HCOPraHNYCCKUX BCIICCTB.

MeTanpeaMeTHbIE Pe3YJIbTATELI 00YYeHHUS

Vwuarmuiicst JoKEH ymemb.

JleJaTh IOMETKHU, BHITUCKH, INTUPOBAHUE TEKCTA;

COCTaBJIIATh JOKJIA;

COCTaBIISITh HA OCHOBE TeKCTa rpaduku, B TOM uncie ¢ mpuMmenenueM cpeacts UKT;

BJIQJIETh TAKUM BUOM HU3JIOKEHUS TEKCTa, KaK pacCyK/EHUE;

UCIOJIb30BaTh TaKOW BHJl MBICIIEHHOTO (MJEaIbHOT0) MOJETUPOBAaHUS, KaK 3HAKOBOE MOJENMpOBaHUE (HAa MpUMepe YpaBHEHMH peakIIuii
JIUCCOLIMAIINY, HOHHBIX YpPaBHEHUH peaklnii, HOIypeakuii OKICIEHUS-BOCCTAHOBIICHNUS);

pa3nuvaTh KOMIOHEHTHI IOKa3aTelbCcTBa (TE3UC, apTYMEHTHI U (hOpMY JTI0Ka3aTeIhCTBA);

OCYIIECTBIISATH MPSMOE UHIYKTUBHOE JJOKA3aTENbCTBO.

JeMoHcTpanun. VcnpiTaHre BEIIECTB U UX PACTBOPOB Ha AJIEKTPOIPOBOJIHOCTh. 3aBUCUMOCTh 3JIEKTPOIPOBOJHOCTH YKCYCHON KHCIIOTBI OT

KOHIIeHTpaluu. BzauMopeiicTBue uHKa ¢ cepoit, cossinoit kuciaotoi, ximopuaom meau (II). 'openne maruus.

JlabopaTopHble onbIThI. 8. Peakiinu, xapakTepHbIe ISl paCTBOPOB KUCIIOT (COJITHON WU cepHOM). 9. Peakninm, XapakTepHbIe JIJIs1 pacCTBOPOB

mieniouelt (ruapokcu1oB HaTpus uian kainus). 10. [losrydeHne u cBoiicTBa HEpaCTBOPUMOr0 OCHOBaHUs, HanpuMep rugpokcuga meau (II). 11. Peaknum,
XapaKTepHBIe IS pacTBOPOB cosiel (Hampumep, s xiaopuaa meau (I11)). 12. Peaknum, XxapakTepHble UIsl OCHOBHBIX OKCHJIOB (HarpuMep, ISl OKCHa
Kanblys). 13. Peakiiuu, XxapakTepHble JUIsl KUCIOTHBIX OKCUAOB (HAIpUMED, JIUISl YTIIEKUCIIOTO Ta3a).

IMpakTHyeckas padora Ne 6. CBoiicTBa KUCIIOT, OCHOBaHHUH, OKCHUIOB M COJICH.
IIpakTHueckas padora Ne 7. Pemenne skcnepruMeHTaNIbHBIX 33]1a4.

IIpeaMeTHBIE PE3YILTATHI 00YVUEHMS

Vwuarmuiicst JODKEH ymemb.

oOpatmarscs ¢ labopaTOpHEIM 000pYAOBaHUEM U HarpeBaTeIbHBIMU MPUOOPAMH B COOTBETCTBUU C TIPaBHJIAMHU TEXHUKH O€30TaCHOCTH;



BBITIOJTHSTE MPOCTEHINNE MPUEeMbI 0OpaIeHus ¢ 1a0opaTopHbIM 000pyA0BaHHEM: Ta00PATOPHBIM ITATHBOM, CTUPTOBKOM;
Ha0J1I0/1aTh 32 CBOMCTBAMHU BEILIECTB U SIBJICHUSMHU, TPOUCXOSIINMU C BEIIECTBAMU;

ONHCHIBATH XUMHUUECKUN HKCIIEPUMEHT C TIOMOIIIBIO €CTECTBEHHOTO (PYCCKOTO MIIM POJIHOTO) SI3bIKA U SI3bIKA XUMHU;
JIeaTh BBIBOJIBI 110 pe3yJIbTaTaM MPOBEIEHHOTO SKCIIEpUMEHTA.

MeTanpe/IMeTHBIE Pe3YJIbTATHI 00VUeHUS

VYwyaruiics 10JKEeH ymems .
® OMmpeJeNsaTh, UCXOs U3 YUeOHOH 3a/1aui, HE0OX0IMMOCTh HEITOCPEICTBEHHOTO FIIH OMTOCPEIOBAHHOTO HAOIIOICHUS,
®  CaMOCTOATEIHHO (POPMHPOBATH MPOTPAMMY IKCIIEPHMEHTA.

TPEBOBAHMUS K YPOBHIO IOJAI'OTOBKH YYEHUKOB.

Y4yeHUK HAYYHTCS:

* ONUCHIBATH CBOMCTBA TBEPIBIX, JKUIKUX, TA3000pa3HBIX BEIIECTB, BBIJIEISS UX CYIIECTBEHHbIC TPU3HAKY;

* XapaKTepu30BaTh BEIIECTBA IO COCTaBY, CTPOCHHUIO M CBOWCTBAaM, YCTaHABIMBATh INPUYMHHO-CIEIACTBEHHBIE CBS3M MEX]Y JIaHHBIMU
XapaKTepUCTHKAMU BEIeCTBa;

* paCKphIBaTh CMBICII OCHOBHBIX XHUMHYECKHX IOHSTUH «aToM», «MOJEKYyla», «XUMHUYECKUH 3IEMEHT», «IIPOCTOE BEILIECTBO», «CIO0KHOE
BEIIIECTBOY», «BAJICHTHOCTHY, UCIIOJIB3YS 3HAKOBYIO CUCTEMY XVMHH;

* 1300pakaTh COCTAaB MPOCTEUIIMX BEIIECTB C TOMOIIBI0 XUMHUYECKUX (OPMYJT W CYINIHOCTh XMMHUYECKHX PEaKIUil ¢ TMOMOIIBI0 XUMHUYECKUX
YpaBHEHUN;

* BBIYKCIISATh OTHOCUTENBHYIO MOJIEKYJISIPHYIO U MOJIIPHYIO MacChl BEIIECTB, a TaKKe MAcCOBYIO JIOJO0 XMMHYECKOTO AJIEMEHTa B COECTUHEHUSX
JUTSL OIIEHKU UX MPaKTUYECKON 3HAYUMOCTH;

* CpaBHUBATh 10 COCTABY OKCHUbl, OCHOBAHUS, KUCIOTBI, COJIH;

* KJIaccU(PUIIUPOBATH OKCUIBI U OCHOBAHUS TI0 CBOMCTBAM, KHCIOTHI H COJIA TIO COCTaBY;

* 110J1H30BATHCS TAOOPATOPHBIM 000PYIOBAaHUEM M XUMUYECKOU MOCYAOH;

* POBOJIUTH HECIIOKHBIE XMMUYECKUE OMBITHI U HAOMIOJEHUS 32 U3MEHEHHUSMHU CBOMCTB BEIIECTB B IpoIlecce WX MpeBpalleHuid; coOIroaaTh
IpaBHJIa TEXHUKHM 0€30IaCHOCTHU IPU MPOBEICHIHN HAOIIOACHUN U OIBITOB;

* pa3nUyYaTh 3KCHEPUMEHTAIBHO KUCJIOTHI M MIETOYH, MOJIB3YSACh WHIUKATOPAMU; OCO3HABATH HEOOXOJAUMOCTh COOMIOJCHMS Mep 0e30MacHOCTH
[P 0OpaIlleHUH ¢ KUCIOTaMU U IIeJT0YaMH.

* pacKpbIBaTh CMbICH Niepuouueckoro 3akona JI. . Menneneena;

* OTIMCHIBATh U XapaKTEPH30BATh TAOIMYHYIO (POPMY TEPUOTUICCKON CUCTEMBI XUMHUYECKUX AIIEMEHTOB;

* XapaKTeprU30BaTh COCTAB aTOMHBIX SIJIEP U paclpe/elieHue YUCia IEKTPOHOB MO 3JIEKTPOHHBIM CJIOSM aTOMOB XUMHUYECKUX DJIEMEHTOB MaJIbIX
MEPHUOJIOB MEPHUOIUUECKON CUCTEMBI, a TAK)KE KaIus U KaJbIIUS;

* pa3nUYaTh BUJBI XUMHYECKON CBS3H: HOHHYIO, KOBAJICHTHYIO MOJIIPHYIO, KOBAJIEHTHYIO HEMOISIPHYIO U METAILTUYECKYIO;

* 1300pakaTh AJIEKTPOHHO-UOHHBIE (POPMYIIBI BellecTB, 00pa30BaHHBIX XUMUYECKIUMHU CBSI3SIMU Pa3HOTO BHUJIA;

* BBISIBIISITH 3aBUCHUMOCTH CBOMCTB BEIIIECTB OT CTPOCHHSI UX KPUCTAJUIMUECKUX PEHIETOK: HOHHBIX, ATOMHBIX, MOJICKYJISIPHBIX, METAJUTHUYECKUX ;




* XapaKTepU30BaTh XMMHUUYECKHE HJIEMEHTHl U MX COEJIMHEHHUS Ha OCHOBE IOJIOXKEHHUS DJIEMEHTOB B MEPUOJUYECKO cHUCTeMe M 0cOOEHHOCTEH
CTPOEHHUS UX aTOMOB;

* XapaKTepU30BaTh HAYYHOE U MHPOBO33PEHUECKOE 3HAUEHHE MEPHOMUECKOr0 3aKOHA M MEePUOJUYECKOM CHCTEMBbl XUMHUYECKUX 3JIEMEHTOB
J1. 1. Menneneesa; * OOBSCHATH CyTh XUMUYECKUX IPOIECCOB U UX MPHHIUITAAIBEHOE OTJINYNE OT (PU3MUCCKUX;

* Ha3bIBaTh IPU3HAKU U YCIIOBUS MPOTEKAHUS XUMHUECKUX PEaKIINi;

* YCTaHABJIMBAThH MIPHHAIICKHOCTh XUMHUYECKON PEaKIMy K ONPeAeIEHHOMY THITY IO OJTHOMY M3 KJIacCH()UKAIIMOHHBIX PH3HAKOB: 1) 1o Yncity n
COCTaBy MCXOJHBIX BEIECTB U MPOYKTOB PEaKIUH (peaKkIii COSAUHEHUSI, PA3JIOKEHUs, 3aMeIlleHHs 1 0OMeHa); 2) M0 BBIACICHHUIO WU HOTIOIECHHIO
TEIUIOTHI (peaKIMu SK30TEPMHYECKHE W DHAOTEPMHUYECKHE); 3) MO0 HW3MEHEHHWIO CTeNeHeHd OKHUCICHHS XUMUUYECKHX DJJIEMEHTOB (peakinu
OKHUCJIMTEIBbHO-BOCCTAHOBUTENBHBIE); 4) IO 00paTUMOCTH Ipoliecca (peakiuu 00paTUMBbIE U HEOOPATUMBIE);

* COCTaBJISITh YPaBHEHHUS HJIEKTPOJIMTUYECKOM JUCCONMALMU KHUCIIOT, LIeJ0oYel, colel; MOJIHbIE U COKpAIEHHbIE MOHHBIE YPABHEHUS peaKIuii
oOMeHa; ypaBHEHHs OKUCIUTEIbHO-BOCCTAHOBUTENIBHBIX peaKIuii;

* IPOTHO3WPOBATh MPOIYKTHl XUMHUYECKHX peaknuil mo (opMmysiaM/Ha3BaHUSIM HCXOIHBIX BEIIECTB; OINPENENSATh HCXOIHBIE BEIIECTBA IIO
(dopmyIaM/Ha3BaHUSIM HPOITYKTOB PEAKIINU;

* COCTaBJISITh YPABHEHUS PEAKIMHA, COOTBETCTBYIOIIUX IOCIIENOBATEILHOCTH («IEMOYKE») MPEeBpalleHNl HEOpraHMYECKNX BELIECTB Pa3IMYHbIX
KJIACCOB;

* BEISIBJIATH B IIPOLIECCE SKCIIEPUMEHTA IPU3HAKK, CBUIETEIILCTBYIOIIHE O TPOTEKAHUM XUMHUUYECKON peaKIuy;

* IIPUTOTOBJIATE PACTBOPHI C ONPEIEIEHHON MAacCOBOM 0JIEN PACTBOPEHHOIO BEIIECTBA;

* OIIPEAETIATh XapaKTep Cpebl BOJHBIX PACTBOPOB KUCIIOT U IEJIOYEH 110 U3MEHEHUIO OKPACKU MHUKATOPOB;

* IPOBOJIUTH KAUECTBEHHbIE PEAKIINHU, TIOATBEP:KIAIOIINEe HATMYME B BOJAHBIX PACTBOpaX BEIIECTB OTAEIbHBIX HOHOB

* OTIPEENSTh MPUHAIIEKHOCTH HEOPIraHMIECKHUX BEIIECTB K OJJHOMY M3 M3YYEHHBIX KJIaCCOB/TPYIII: METAJUIBI U HEMETAJUIBI, OKCH/IbI, OCHOBAHHS,
KHCJIOTBI, COJIU;

* COCTABIATH ()OPMYJIBI BEIIECTB MO UX HA3BAHUSIM;

* OTpeAETIATh BAJICHTHOCTh M CTENIEHb OKHCICHUS SJIEMEHTOB B BEII[ECTBAX;

* COCTABIIATH ()OPMYJIBI HEOPTAaHWIECKUX COCAMHEHNH 110 BAJICHTHOCTSIM M CTETICHSIM OKHCIICHHUS SJIEMEHTOB, a TAKXKe 3apsiiaM HOHOB, yKa3aHHBIM
B Ta0JIMIle PAaCTBOPHUMOCTH KHCJIOT, OCHOBAaHHM U COJIEH;

* OOBSACHATh 3aKOHOMEPHOCTH M3MEHEHUs (PU3NYECKUX M XUMHYECKUX CBOICTB NPOCTBHIX BEINECTB (METAJUIOB U HEMETAUIOB) U UX BBICIIUX
OKCHJIOB, 00pa30BaHHBIX 3JIEMEHTaMU BTOPOTO U TPETHETO EPUO/IOB;

* Ha3pIBaTh OOIIME XUMUYECKHE CBOWCTBA, XapaKTEpHbIE JJIsl TPYII OKCUIOB: KUCIOTHBIX, OCHOBHBIX;

* Ha3bIBaTh OOIIME XUMUYECKHE CBOUCTBA, XapaKTepHbIE JJISl KaKJI0r0 U3 KJIacCOB HEOPraHWYECKUX BEIECTB: KMCIOT, OCHOBAHU, COJIel;

* IPUBOJUTH IIPUMEPBI PEAKIINH, TOATBEPIKIAOIINX XUMHUUECKUE CBOMCTBA HEOPraHMUECKUX BEIIECTB: OKCUIOB, KUCIIOT, OCHOBaHUH U COJIEH;

* OTIPEETISATH BEUIECTBO-OKUCIIUTEND U BEIIECTBO-BOCCTAHOBUTEIh B OKUCIUTEIbHO-BOCCTAHOBUTENIBHBIX PEaKIUIX;

* COCTaBJISITh OKUCIIUTENIbHO-BOCCTAHOBUTEIIBHBIN OaaHC (JUIs1 U3Y4YEHHBIX peakIii) o IpeyIoKeHHBIM CXeMaM PeaKIui;

* IPOBOJIUTH JJAOOPATOPHBIE OIBITHI, OATBEPKIAIOIINE XUMUYECKUE CBOHCTBA OCHOBHBIX KJIACCOB HEOPraHMUECKUX BEIIECTB;

VYueHNK M0JYYHT BO3MOKHOCTh HAYVYHThLCS:
¢ I'paMOTHO o6pamaTbc;1 C BEIIECTBAMH B IMOBCEIHEBHOM JKU3HU;
* 0CO3HABaTh HCOOXOAUMOCTh COGJ’IIO)IGHI/ISI IIpaBUJI S5KOJIOTUYCCKHA 0e30IacHoro IIOBCICHHS B Oprmafomeﬁ HpHpOI[HOfI cpeace;




* IOHUMATh CMBICT ¥ HEOOXOJUMOCTH COOIIOJIEHUSI TMpEeANuCcCaHui, MpesiaraéMbIX B WHCTPYKIHUSX IO WCIOJIH30BAHUIO JIEKAPCTB, CPENICTB
OBITOBOM XUMUH U JIP.;

* HCIIOJIK30BAaTh TPUOOPETEHHBIEC KITFOUEBhIE KOMIIETEHTHOCTH MPH BHIMOJHEHUH MCCIIEIOBATEIILCKUAX MPOEKTOB M0 M3YYCHHUIO CBOMCTB, CIIOCOOOB
MIOJTyYCHHSI U PaCIIO3HABAHUS BEIIECTB;

* pa3BUBATh KOMMYHUKATUBHYIO KOMIIETEHTHOCTh, HCIIOIB3YsI CPEACTBA YCTHON U MUChbMEHHONW KOMMYHHUKAIIMH MPU paboTe ¢ TEKCTaMH Y4eOHUKA
U JIONOJHHUTEIBHOM IUTepaTypoil, CIpaBOYHBIMH TaOJIUIIAMH, TIPOSIBIISITE TOTOBHOCTH K YBRYKEHHUIO WHOW TOYKU 3PEHHS IIPH 0OCYKICHUN PE3YIhTaTOB
BBITIOJTHEHHOU paboThI;

* 0OOBEKTUBHO OIEHWBATh MH()OPMAIMIO O BEIIECTBAX M XHMHUYECKHX MpOIleccaxX, KPUTHYECKA OTHOCHTHCS K IICEBJIOHAYYHOH WH(pOpMAaIuH,
HEe100pOCOBECTHON pekiiame, Kacarollelcst NCIIOIb30BaHuUs pa3IMUHBIX BEIIECTB.

* OCO3HABaTh 3HAUCHHE TEOPETUICCKUX 3HAHHUMU JIUIS IPAKTHYECKON JeSITeTbHOCTH YeJIOBEKa;

* OMUCHIBATH U3YYCHHBIE OOBEKTHI KAK CHCTEMBI, IPAUMEHSIS IOTUKY CHCTEMHOTO aHalln3a;

* IPAMEHSATh 3HAHWSI O 3aKOHOMEPHOCTSX TIEPHOJMYECKOW CHUCTEMbl XUMHUYECKHUX JJIEMEHTOB Ui OOBSCHEHWS W TPEABHIICHUS CBOMCTB
KOHKPETHBIX BEIIECTB;

* pa3BUBaTh HHPOPMAIMOHHYIO KOMIIETEHTHOCTh TIOCPEJICTBOM YIIIyOJIeHHS 3HAHUK 00 MCTOPUH CTAHOBJICHUSI XUMUYECKON HAYKH, €€ OCHOBHBIX
MOHATHIA, TEPUOJNIECKOT0 3aKOHA KaK OJHOTO U3 BAKHEHINNUX 3aKOHOB MPUPOJIBL, a TAKXKE O COBPEMEHHBIX JTOCTHKCHUSIX HAYKH U TEXHHUKH.

* COCTaBJISITh MOJIEKYJISIPHBIC U TIOJTHBIE HOHHBIC YPAaBHEHHSI IT0 COKPAIIEHHBIM HOHHBIM YPaBHEHHUSIM;

* IPUBOJIUTH MIPUMEPHI PEAKIUi, MOATBEPKIAIOIINX CYIIIECTBOBAHUE B3aMMOCBSI3H MEKy OCHOBHBIMH KJIacCaMU HEOPTaHUUYECKUX BEIIECTB;

* IPOTHO3UPOBATH PE3yIbTAThl BO3JICHCTBHS PA3IMIHBIX (PaKTOPOB HA M3MEHEHHE CKOPOCTH XUMUYECKOM peaKIlnm;

* POTHO3UPOBATH PE3YIbTAThI BO3JCHCTBUS pa3INYHBIX (PAKTOPOB HA CMEIICHNE XUMHYECKOTO PABHOBECHSI.

* IPOTHO3UPOBATH XUMHUYECKHE CBOMCTBA BEIIECTB HA OCHOBE MX COCTaBa U CTPOCHHUS;

* IPOTHO3UPOBATH CIIOCOOHOCTH BEIIECTBA MPOSIBISATH OKHCIUTEIbHBIE WJIM BOCCTAHOBHUTEIBHBIE CBOWCTBA C YUYETOM CTEMEHEH OKUCICHHS
AJIEMEHTOB, BXOJISIIHNX B €T0 COCTAB;

* BBISIBIISITH CYIIIECTBOBAHNME TEHETHUECKON B3aMOCBSI3H MEX/Ty BEIECTBAMHU B PSIY: IPOCTOE BEIIECTBO — OKCHJI — THAPOKCHUI — COJIb;

* OPraHU30BbIBATh, IPOBOJNTH YUCHHUECKUE MMPOSKTHI M0 UCCIICTOBAHHUIO CBOMCTB BEMIECTB, HMEIOINX BaXKHOE MPAKTHUECKOE 3HAYCHHE.

Kanenoapno — memamuueckoe nnanuposarue no xumuu no npoepamme O.C.I'abpuensina
(2 waca 6 Hedenio, 8ceco 68 uacos)



No Ko1-Bo JaTa npoBeaeHust
Ha3Banmne Tembl ypoka I[Ipumeuanue
n/n 4acoB
Tema 1. BBenenne (6q)
1 Broaneslit nuacTpykTax no Th npu paboTe B kabnHeTe XUMUKM. XUMHSA — 1y
YacTh €CTECTBO3HAHMUSL.
2 IIpenmer xumun. BemecTsa. 1u
3 [Ipespawmenus BemecTs. Poib XUMHHY B )KU3HU YEJIOBEKA. 1y
4 Kpartknit ouepk uctopun pa3BUTHS XUMUH. 19
5 INepuonnueckas cucteMa XuMu4Ieckux 31eMeHToB J[.M. Menneneesa. 1y
3HaKU XMMUUYECKHUX IEMEHTOB.
Xumuueckue popmyiisl. OTHOCUTENbHAS aTOMHAsA ¥ MOJIEKyJIipHas
6 Macca. Iu

Tema 2. ATOMbI XUMH4Y€ECKHX 3JIEMEHTOB. (74)

7 OCHOBHbIE CBEACHUS O CTPOEHHH aTOMOB. COCTaB aTOMOB. 1y
H3meHeHme B cocTaBe sep aTOMOB XUMUYECKUX 3JIEMEHTOB. M30TOTEI.

8 CTpoeHue 3JEKTPOHHBIX 000J09EK aTOMOB. 1ua

9 H3meneHne yncia 3eKTPOHOB Ha BHELITHEM SHEPTETHIECKOM YPOBHE la
ATOMOB XMMUYECKUX JIEMEHTOB.

10 B3aumogelicTBrE aTOMOB 3JIEMEHTOB HEMETAJUIOB MEKIY COOOM. la
KoBasneHTHas nosisipHasi XUMUYECKasl CBsI3b.

11 Mertannndeckas XuMuueckas cBsi3b. MoHbl. IOHHas XuMudecKas CBA3b. 1g

12 O0o6menne 1 cucTeMaTH3aLust 3HAaHWH 10 TeMe: K ATOMBI XMMHUYECKHUX la
3JIEMEHTOBY.

13 KonTposabHas padota Nel no Teme: «BBeneHure. ATOMbI XUMHYECKUX la
JJIEMEHTOBY.

Tema 3. IlpocTeie BeecTBa. (54)
14 [IpocTsle BemecTBa-MeTaIbL. 1ua
15 [TpocTele BemecTBa-HEMETANIBI. AJITIOTPOITHSL. 1g
16 Konnuectso Bemectsa. Monb. MossipHast Macca. MoJsIpHbIIT 00bEM la

ra3oB.
17 IMpakTuyeckas padora Nel. «[Tpuémel 1
9

obOpauieHus ¢ 1abopaTopHbIM 06opyaoBaHuem». UHeTpykTax Th.




IpakTuyeckas padota Ne2. «HabmroneHue 3a ropsiueii cBeuoin».

18
Hucrpykrax Th. 14
Koa-Bo JaTa npoBeaeHust
Ha3BaHue TemMbl ypoka 4acoB IIpumeuanue
No
n/n
Tema 4. CoequHeHHE XUMHYECKHX 3JIEMEHTOB. (169)
19 CrerneHp OKUCIIEHUS. 1u
20 BaxHeiime kinaccbl OMHapHBIX coeiMHEeHUH. OKCHIBI. la
OcHoBaHwusl.
21 I
Kucnotsi.
22 lu
23 | Conn. lu
24 | Cocrarnenue Ghopmyn comeil. 1
5 O000111eHre ¥ CUCTeMAaTH3alvs 3HaHU 1o TeMe «BakHelime 1
S| knaccer OMHApHBIX COeTMHEHMI» q
AmMopdHbIe 1 kKpucTaUIMYeckue BelecTBa. Kpucramumyeckue
26 PCLIETKH. 1g
27 YwucTeie BelecTBA U CMECH. 1g
28 IIpakTnyeckas padora Ne3. «AHa/IN3 MOYBBI U BOABI» la
Hucrpykrax Th
29 | MaccoBas 10Ji1 KOMIIOHEHTOB B CMECH. 1g
30 Peinenue 3ajau Ha HaXOXKACHUE MACCOBOM JIOJIM KOMITOHEHTOB lq
CMecCH.
31 Peluenue 3aay Ha HAXOKIEHUE MACCOBOM 1OJIM KOMIIOHEHTOB 19
pacTBopa.
IpakTuueckas pa6ora Ned. «[IpurotoBieHue pacTBopa caxapa c
32 | 3ajgaHHOI MaccOBOM JI0JIel PACTBOPEHHOTO BEILIECTBAY I
HNucrpykrax Th
33 O06o0061IeHre U cucTeMaTh3alys 3HaHui o teme: «CoeuHeHUs g
XUMHYECKUX 3JIEMEHTOBY.
34 KonTpoasnast padora Ne2. no teme: «CoeourHeHUus XUMuueckux lq

JJIEMEHNO0B)) .




Tema 5. U3mMeHeHHUs1, IPOUCXOIAIIHE C BelIECTBAMM. (12q)
35 dusnyeckue IBJIEHUS B XUMHH. 1g
36 | Xumuueckue sABIeHNAA. XUMUYECKHE PEAKLIUH. 14
37 3aKOH COXpaHEHHsI MACChI BEIIECTBA. X UMHYECKHE YPaBHEHHS. 1y
38 | Pacuérbl mo xumu4eckuM ypaBHEHUSIM. 14
39 | PemeHue pacdeTHBIX 3a7a4 MO YPaBHEHHIO peaKLMH. 1

q
40 Pelnenne pacueTHbIX 3a1a4 Ha BBIYMCIIEHHUE MAcChl MPOAYKTa 1
peaxkuuu. 1
Turbl XUMUYECKUX PEeaKLUiA.
41 ly
42 Tunbl XUMUYECKUX PeaklMii Ha MpUMepe CBOKWCTB BOJBI. 1
43 | CkopocTb XumMHUecKux peakuuil. Katanusartopsl. 1
44 IIpakTHyeckas paGora Ne5. 14
« IlpusHaky xumudeckux peakuuin» Uucrpykrax Th
O600uieHre U crucTeMaTu3alys 3HaHUK 1o TeMe «H3menenus,
45 npoucxooauue ¢ 8euecmeamuy. 1
KonTtpoasnas padora Ne3. o teme «H3menenus, npoucxoosnujue
C sewecmeamu.
46 lg
Ha3sBanme Tembl ypoka

N yp KoJ-Bo JlaTa npoBeeHust

4acoB «a» «o» Mpumevanue

n/n




Tema 6. PacrBopenne. PacrBopsi. CBolicTBa pacTBOpPOB 3JIEKTPOJINTOB. (224)
OKHCINTETHHO — BOCCTAHOBHTE/IbHBIE PEAKIIHH
47 | PactBopeHue kak dusnko — Xumu4eckui npouecc. Tumnbl
pactBopoB. [ToBTopHbIi HHCTpyKTaXx 1o T.b. lu
48
Dnekrponutuyeckas auccouuanus (3/1) 1a
49 | OcHoBuble nojioxkenus Teopun DJI. (TD]T) 1g
50 | MoHHble ypaBHEHHS peaKLUi 14
51 | YcnoBus MpoTeKaHUs] XUMUYECKHUX peakliid MeKIy pacTBOpaMu g
9JIEKTPOJIUTOB JI0 KOHIIA
52 Kucnotel, ux kiaccudukanus. lua
CBoiicTBa KUCIOT.
53 lua
OcHoBaHus, UX KIaccu(uKaiys.
54 : Ppukau 14
CBo¥icTBa OCHOBaHHUH.
55 lu
56 Oxcunpl, UX KIaccuukaiys U CBOWCTRA. 1q
Counm, UX CBOMCTBA.
57 lua
I'eneTnyeckast CBsi3b MEXKIY KilacCaMU HEOPraHUYECKUX
58 | coenuHeHwmii. lua
59 | [IpakTuueckas padora Ne6. «CBOHCTBA KMCIOT OCHOBAHUH, 14
OKCHUJIOB U coJiei». Uuctpykrax Th
O06o01IeHre U crcTeMaTh3alys 3HaHHH 1o TeMe: «PacTBopeHue U
60 pacTBOPBD). lq
61 OxkucnurenbHO-BOCcCTaHOBUTENNbHBIE peakuuu (OBP). 14
62
Cocrasiienue 3nekTpoHHoro 6ananca B OBP. lua
63 CBolicTBa NPOCTHIX U CIA0KHBIX BewlecTB B ceete T/ u OBP 1g




64 IIpakTHyeckas padora Ne7. Pemenne skcrepruMeHTaATbHBIX g
3amad mmo teme: «KOBP» Uuerpykrax Th

65 O000111eHre ¥ cUCTeMaTH3alvs 3HaHUi 10 TeMe «PacTBopeHue.
PactBopsl. CBolicTBa pacTBOPOB JICKTPOIUTOB, HOHHBIC yPaBHEHNS, 1a
OBP».

66 HroroBas koutpoabHas padora Ned 3a kypc xumunu 8 kiacca 1u
AHanu3 UTOTOBOM KOHTPOJILHOM PabOTHI.

67 lua

68 | [lopTperHas ranepes BETUKHMX XUMHUKOB la

Onucanue yueOHO-MeTOAMYECKOI0, MATEPHATbHO-TEXHHYECKOT0 U HH(OPMAILIHOHHOTO 0becnevyeHHnsi 00pa3oBaTeJILHOIO
npouecca.
Hatypaabnbie 00bexkThI. HaTypanbHble 00BEKTHI, UCMOJIB3YeMbIe B O0YUYCHUH XUMHH, BKJIIOUYAIOT B ¢€0s KOJUICKIIMA MHHEPAJIOB U TOPHBIX MOPOI,
MCTAJJIOB U CIJIABOB, MUHCPAJILHBIX y,I[O6p€HI/II71, IracTMaccC, KaydyKoB, BOJIOKOH U T. I. OsHakoMJIeHHE ydamuxcs € 06pa3uaMH HCXOAHBIX BCIICCTB,
IMOJIYITPOAYKTOB U I'OTOBBIX I/IB,Z[CJ'II/Iﬁ IIO3BOJIACT IMOJIYYHUTH HArJIAAHOC IIPEACTAaBJICHUC 00 3THX MaT€puaiax, uX BHCITHEM BH/C, 4 TAKXKE O HECKOTOPBIX



¢u3nyeckux CcBOMCTBax. 3HAUMTENbHbIE y4eOHO-IIO3HABATEIbHbIE BO3MOYKHOCTH HMEIOT KOJUICKIUH, W3TOTOBJICHHBIE CAMHMHU OOYYarOIIUMHUCS.
[IpenMeTs! Uit TaKMX KOJUIEKIIUKA COOMPAIOTCsl BO BpEMS SKCKYPCUN U IPYTUX BHEYPOUHBIX 3aHSTHH.
Konnexknuu wucnonp3yroTcs TOJIBKO Ui O3HAKOMJIGHHS YyYalllUXCS € BHEIIHUM BHJIOM U (U3WYECKHMMH CBOMCTBAMH M3Y4YaeMBIX BEIECTB H
MarepuanoB. [[jst mpoBeaeHNsI XUMHUYECKHUX OIBITOB KOJUIEKIIMH UCIIOJIb30BaTh HENb3Sl.
XuMu4yecKkHe peakTHBbI H MaTepHaJbl. OOpaleHre co MHOTMMHU BEIIECTBAMU TpeOyeT CTpOroro COONIOICHHsI MPaBUJ TEXHUKU O€30MacHOCTH,
0COOEHHO IMPH BBINOJIHEHUU ONBITOB CaMUMH yyamumMucs. Bece HeoOXo1uMble Mephl MPeJoCTOPOKHOCTH YKa3aHbl B COOTBETCTBYIOLIUX JIOKYMEHTAX U
WHCTPYKIUAX, a TAKXKE B TOCOOUSIX JJIsI yUUTENIeH XUMHUH.
Haubonee yacTo ucnoipzyemble peakTUBBI U MaTepUabl:
1) mpocThle BemecTBa - Me/b, HaTpUi, KaJIbIUH, aTFOMUHUHN, MarHu#, Keje30, HUHK, cepa;
2) oxcunbl —Mmeau (1), kanbius, xenesa (I1I), maraus;
3) KHCIIOTHI - COJISTHAsI, CepHAasi, a30THAs,
4) ocHOBaHUS - TUAPOKCHU HATPHS, TUAPOKCU KATBIUSL, THIPOKCU Oapusi, 25%-HbIi BOJIHBIA pacCTBOp aMMHAKA;
5) comnm - xmopuasl Hatpus, Meau (II), sxenme3a(Ill); HuTpaTel Kamus, HaTpus, cepedpa; cymbdarer meau(ll), sxenesa(ll), xenesa(lll), amromuHus,
aMMOHHWSI, Kallvsl, OpOMHUJT HATPHUSI,;
6) OpraHWYecKHe COCIMHEHUS - KpaXMaJl, TIUIHPHH, YKCYyCHas KUCIIOTa, METUJIOBBIA OpaH)XeBbIH, (eHOI(TaTICHH, JIAKMYC.
Xumu4eckas JadopaTopHasi mocyaa, annaparbl H nNpuéopbl. XUMUUecKas IOCy/a Mojapas3jessieTcs Ha JBe T'PYMIbL: Ui BBIIOJHEHUS OIBITOB
YYaIUMUCS U IEMOHCTPAI[MOHHBIX OMBITOB.
[IpuGopsl, anmaparsl 1 yCTAaHOBKHU, UCIOJIb3YEMbIE HAa YPOKAX XUMUH, MMOAPA3ACISIOT Ha OCHOBE MPOTEKAIOMUX B HUX (PU3UUYECKHX M XUMHUYECKUX
MIPOLIECCOB € YYAaCTUEM BEIIECTB, HAXOSIINUXCS B Pa3HBIX arperaTHbIX COCTOSIHUSX:
1) nmpubGopsl 1uist pabOTHI € Ta3aMHu - OJTyYeHUE, COONpaHue, OUNCTKA, CYIIKa, MOTJIOIEHNE ra30B; PeaKI[ui MEKy TOTOKAMHU I'a30B;
2) ammapaThl U IPUOOPHI AJIS ONBITOB C JKUAKUMH U TBEPJBIMU BEIIECTBAMHU - IEPErOHKa, QHIBTPOBAaHHUE, KPUCTATU3AIMS; IIPOBEJICHUE PeaKIIni
MEXIy TBEPJIbIM BEIIECTBOM M KUIKOCTHIO, JKUIKOCTHIO U KUAKOCTHIO, TBEP/IBIMH BEIIECTBAMHU.
Bre s710if kiaccudukanum HaxoaATCsl IBE TPYMIbI YUeOHOU anmaparyphl:
1). Uit ©3y4yeHUsl TEOPETUUECKUX BOIIPOCOB XMMHH - WIUTIOCTPAIIHS 3aKOHA COXPAHEHMsI MacChl BEIIECTB, IEMOHCTPAIHS AJIEKTPOIPOBOIHOCTH
pacTBOpOB, JEMOHCTpALlUsl JIBUKEHHUS HOHOB B JJIEKTPHUECKOM TIIOJI€; JUISI M3YyUEHHs] CKOPOCTHM XHUMHMUYECKOW peakIuu ¥ XUMHUYECKOIro
paBHOBECHS;
2). 15l WIUTIOCTPALMU XUMHUECKUX OCHOB 3aBOJICKUX CIIOCOOOB MOJTyUEHHsI HEKOTOPBIX BEIIECTB (CEPHOI KMCIOThI, aMMHaKa U T. I1.).
BcenomoratenbHyI0 posib UTPaOT U3MEPUTEIbHBIE U HArpeBaTeIbHbIe TPUOOPHI, pa3IMUHbIe IPUCTIOCOOIECHUS ISl BBIIOJIHEHUS OIBITOB.
Mopaemn. O0beKTaMy MOAETHPOBAHUS B XUMHUU SIBIISIIOTCSI aTOMBI, MOJIEKYJIbI, KPUCTAJUIBI, 3aBOJICKHE alllapaThl, a TAKXKe MPOUCXOISIINE MPOIECCHI.
B npenogaBaHuu XUMHH HCIIONB3YIOTCS MOJETH KPUCTAJUIMYECKUX PELIeTOK ajiMasa, rpadura, cepsl, pocdopa, okcuaa yriepoaa(lV), nona, xenesa,
Meu, Marausi. HaGopel Mojienieit aTOMOB /JIs1 COCTABIIEHUS IIIAPOCTEPKHEBBIX MOIENIel MOJIEKYJI IPH U3YyUYEHUH OPraHUYeCKONH XUMHUH.
YueOHbIe MocoOMA HA MedaTHOH ocHoBe. B mporecce oOyudeHUss XUMHUU HCIOJIB3YIOTCS CIEAYIOIINE TaOJMIBI ITOCTOSHHOTO SKCIOHUPOBAHMS:
«Ilepuogmueckas cucrema xumuueckmx sjemeHToB J[. U. MenneneeBa», «Tabmuma pacTBOPUMOCTH KHCJIOT, OCHOBaHUH M coJiei», «IIeKT-
POXUMUYECKUI s HAPSKEHUIH METaJIIOB.
Jlnst opranuzanuu caMOCTOSITETbHOM paboThl OOydalolMXcsl Ha YpOKaX HCIOJIB3YIOT pa3HOooOpa3Hble UJAKTUYECKHEe MaTepualbl: TeTpaad Ha
NeYaTHOH OCHOBE, KapTOUKU C 3aJlaHMsIMM PA3HOH CTENeHHW TPYTHOCTH JUIsI M3YYEHHUs] HOBOTO MaTepHalia, CaMOIPOBEPKH M KOHTPOJSl 3HAHUM
y4daIumxcsl.



JKpAHHO-3BYKOBBIE CpeAcTBa 00y4deHHs. DKpPaHHO-3BYKOBBIE TOCOOWS JENSATCS HA TpU OOJIBIINE TPYIIBI: CTAaTUYHBIC, KBa3WJMHAMHUYHEIC H
muHaMA4gHble. CTaTHYHBIME YKPaHHO-3BYKOBBIMHU CPEJICTBAMH OOYYEHUS! SIBIISIOTCS JHA(QHUIBMBI, THATO3UTHBHI (CIIAiiIbl), IMHIYHBIC TPaHCIIAPAHTHI
1utst rpadorpoektopa. Cepun TpaHCHAPAHTOB MO3BOJISIOT UMUTHPOBATH JBM)KEHHE MyTEM MOCIEI0BATEIHFHOTO HAJIOXKEHHUS OJHOTO TpaHCIapaHTa Ha
npyroii. Takue cepuu OTHOCAT K KBa3UIMHAMAYHBIM SKPAHHBIM ITOCOOHSIM.

JIMHAMUYHBIME 3KPaHHO-3BYKOBBIMU TIOCOOMSIME SIBJISIFOTCSI TIPOM3BEACHUSI KHHeMarorpada: JOKYMEHTAIBHOTO, XPOHUKAIBHOTO, MYIbTUILIH-
KarmoHHOTo. K 93TOM JKe Tpymnme OTHOCSTCS SKpaHHO-3BYKOBBIE CpeIcTBa OOydYeHUSs, IS NPEIbsIBICHUS WHQPOpPMAIUU KOTOPBIX HEoOXoIuma
KOMIIBIOTEpHAs TEXHUKA.

Texnuueckne cpencrBa odydenus. [[py KOMIUIEKCHOM HCIOJB30BaHUU CpPEACTB OOyUeHMs] HEM30€KEH BOIPOC O BO3MOXKHOCTH 3aMEHBI OJIHOTO
nocoOust APYruM, HampuMmep JAEMOHCTPALMOHHOTO WM JTabOpaTOPHOIO OmbITa €ro u3oOpakeHWeM Ha skpaHe. WHpopmanus, cojepxkaiiascs B
9KpaHHOM TMOCOOWH, TMPEJICTABIsIET COOOW JIMIL OTPaXXKEHHE pPeaTbHOrO0 MHpa, W MOATOMY OHA JIOJDKHA HUMETh OTMOpPY B YYBCTBEHHOM OIIBITE
oOyuarormmxcsi. B mpotuBHOM ciydae ¢GopMHpYIOTCS HelpaBuibHbIE W (QopmaibHble 3HaHHs. OCOOEHHO omacHO (GOpMHpPOBAHUE HCKAKEHHBIX
MPOCTPAHCTBEHHO-BPEMEHHBIX MPEICTABICHUN, TIOCKOIBKY YKPaHHOE MPOCTPAHCTBO M BpeMsl 3HAYUTEILHO OTJIMYAIOTCS OT PEalbHOTO MPOCTPAHCTBA
¥ BpeMEHH. DKpaHHOE TT0OcCOOne HEe MOKET 3aMEHHUTh COO0H peasbHBIN 00BEKT B MPOIIECCE €ro TMO3HAHUS BBULY TOTO, YTO HE MOXKET OBITh HCTOUYHUKOM
YYBCTBEHHOTO OIBITA O CBOMCTBAX, CYIIECTBEHHBIX MPU U3YUYCHUU XUMHH: I[BETE, 3amaxe, KPUCTAIUIMYECKOM CTPOEHUHU U T. 1. B To ke BpeMs mpu
HAIMYAHA y YYalUXCsl JIOCTaTOYHBIX YyBCTBEHHBIX 3HAHWU HAa HEKOTOPHIX ATamax OOy4YeHHUs BOCIPOW3BEICHHE XMMHYECKOTO OIBITa B AKPAHHOM
ocoOuu MOXeT ObITh OoJiee 1es1eco00pa3HbIM, YEM €ro OBTOPHAS IEMOHCTPAITHSI.

Ilnanupyemble pe3yJIbTaThl H3y4YeHHS] Y4eOHOIO Npeamera.

B pe3ynbrare u3yueHus XuMuM Ha 6a30BOM YPOBHE YUEHUK JOJKEH
3HATH/TIOHUMATH:

® XMMHYECKYIO CHMBOJIMKY: 3HAKA XHMHUYECKHUX 3JIEMEHTOB, ()OPMYIIBI XUMIYECKUX BEIIECTB, YPABHEHUSI XUMHUECKUX PEAKIIHIA;

e BaXHEUIINEe XUMUYECKUE TOHATHUS: BEIIECTBO, XUMUUECKHUH 3JIEMEHT, aTOM, MOJIEKYJIa, OTHOCUTEJIbHBIE aTOMHAsI U MOJIEKYJISIpHAsl MacChl, HOH,
AJUTOTPOTIHSI, U30TOTBI, XUMUYECKas CBSI3b, AIEKTPOOTPHUIATETLHOCTh, BAJICHTHOCTh, CTENIEHb OKHUCIEHUS, MOJIb, MOJISIPHASI Macca, MOJISIPHBIN
00BeM, BelecTBa MOJIEKYJISIPHOTO i HEMOJIEKYJISIPHOTO CTPOCHUS, PACTBOPBIL, ANEKTPOJIUT U HEINEKTPOJIUT, HIEKTPOIUTHIESCKAS TUCCOIIHAIIHS,
OKHCITUTENIh U BOCCTAHOBUTENb, OKHCICHWE M BOCCTAHOBIICHHE, TEIUIOBOH A(PQPEKT peakluu, CKOPOCTh XMMHUYECKON peakluu, KaTalus,
XUMHYECKOEe paBHOBECHUE, YITIEPOIHBIN CKeJeT, (YHKIIMOHAIbHAS TPYIINa, H30MEPHUSI, TOMOJIOTHSI,;

® OCHOBHBIE 3aKOHBI XUMUH: COXPAHEHHUSI MACChl BEIIECTB, TOCTOSIHCTBA COCTaBa, IEPUOIUYECKUN 3aKOH;

® OCHOBHBIC TEOPHH XUMUHU: XUMHUECKOHN CBSI3U, DNIEKTPOTUTHIECKON TUCCOIMAIINH, CTPOSHUSI OPTaHUYECKUX COeTMHEHUI;

e BaXHEHUIIME BEIIeCTBA M MaTepUABl: OCHOBHBIE METAJUIBl W CIUJIaBBI, CepHAas, COJSHAs, a30THAs W YKCYCHas KHCIOTHI; IIENIOYH, aMMHUAaK,
MUHEpaJIbHbIE yI0OpeHus, MEeTaH, ITHUJICH, alleTW/ieH, OCH30J, ATAHOJ, JKUPBL, MbBUIA, TJIIOK03a, caxapo3a, Kpaxmal, KIeTdaTka, OelKw,
UCKYCCTBEHHbBIE M CHHTETUYECKUE BOJIOKHA, KayUyKH, I1JIACTMACCHI;

yMeTh:

e Ha3BIBATH: 3HAKU XMUMHUECKUX DJIEMEHTOB, U3yUYE€HHbIE BEIIECTBA M0 «TPUBUAIHHOW» UM MEXTyHAPOIHON HOMEHKIIATYpe;

e ompeeJsiTh: BAJIEHTHOCTh M CTENEHb OKUCICHHUS XMMHUYECKUX 3JIEMEHTOB, TUI XUMUYECKOW CBSI3M B COEAMHEHMSIX, 3aps]l MOHA, XapakTep
CpeJlbl B BOJHBIX pacTBOpaX HEOPraHMYECKUX COCAMHEHUN, OKUCIUTEIh U BOCCTAHOBUTENb, IIPUHAJUIEKHOCTD BEIIECTB K Pa3IMUHBIM KjlaccaM
OpraHNYeCKHUX COCTUHEHHUIA;



® XapakTepH30BaTh: DIIEMEHTHI MaJbIX MEPUOJOB MO WX MOJIOKEHUIO B mepuoamueckoit cucreme J[.M.MenneneeBa; oOiue XuUMHUYECKUE
CBOWCTBa METAJUIOB, HEMETAJJIOB, OCHOBHBIX KJIACCOB HEOPTaHWYECKUX M OPraHWYECKUX COCTUHEHHU; CTPOCHHE W XMMHUYECKHE CBOWCTBA
W3YYEHHBIX OPTaHWYECKUX COSIMHEHUI,

e OOBSICHATH: 3aBUCHUMOCTH CBOMCTB BEIIECTB OT WX COCTaBa M CTPOEHUS; NPUPOTY XUMHUYECKOW CBS3M (MOHHOH, KOBAJICHTHOM,
METaJUTMYECKOH ), 3aBHCUMOCTh CKOPOCTH XUMHYECKOW PEAKIIMU ¥ MOJIOKEHHSI XUMHYECKOTO PABHOBECHS OT PA3IUYHBIX (PaKTOPOB;

e  BBINOJHATH XUMUYECKHIA HKCIEPUMEHT M0 PACMO3HABAHHWIO BAXHEHIINX HEOPraHWUYECKUX (KUCIOPOJ, BOJAOPOJ, YIJIEKUCIBIH ra3, aMMHUak,
PacTBOPBI KHCIIOT U IIeNI0Yuei, XJIOpUa-, CyIbdaT -, KapOOHAT-UOHBI, MOHBI AMMOHUS) B OPTaHUYECKUX BEIIECTB;

e BBIYUCIATH. MAaCCOBYIO JIOJIO XUMHYECKOTO DJIEMEHTa Mo (opMyJie COCTUHEHHUS, MACCOBYIO JOJIO PACTBOPEHHOTO BEIECTBA B pacTBOpE,
KOJIMYECTBO BEIIECTBA, 00BEM HIIM MACCy PEareHTOB WU IPOYKTOB PEaKITHH.

® MPOBOAUTH CAMOCTOSITENILHBIN MOUCK XUMHUECKON HH(OPMAIIUU C UCIIONIB30BAaHUEM PA3IUYHBIX UCTOYHUKOB (HAYYHO-TIOMYJISIPHBIX U3IaHUN,

KOMITBIOTEPHBIX 0a3 JaHHBIX, pecypcoB MHTepHETa); UCHOIB30BaTh KOMIIBIOTEPHBIE TEXHOJOTUHU IJisi 00OpabOTKH M Mepeaadyd XUMUYECKOM

WH(POPMAIINY U €€ TIPECTaBICHUS B Pa3IUNYHBIX (opMax;

HCIOJIL30BATH MPUOOPETEHHBbIE 3HAHUS H YMEHUsI B IPAKTHYECKOM 1eATeJ-HOCTH U MOBCETHEBHOM KU3HH IJIA:

00BSCHEHUS XUMHUUYECKUX SIBJICHUHN, TIPOUCXOISIIUX B IPUPOJIE, OBITY U Ha MPOU3BOJICTBE;

OTIpeJieNieHUs] BO3MOKHOCTH MPOTEKAHMSI XUMUYECKIX MPEBPAIICHU B PA3JIMYHBIX YCIOBHIX U OIIEHKH MX TOCTIE/ICTBUIA;

HKOJIOTHIECKH TPAMOTHOTO TIOBEICHUS B OKPYIKArOIIeH cpejie;

OIICHKH BJIMSIHUSI XUMUYECKOTO 3arpsi3HEHHSI OKPY KaIOIIel Cpeibl Ha OpraHnu3M YeJIOBeKa U IPYTHe )KUBBIE OPTaHU3MBbI;

6e3omacHOro 00paITeHus C TOPIOYUMHU U TOKCUYHBIMH BEIIECTBAMHU, JIJAOOPATOPHBIM 000PYA0BaHUEM;

MPUTOTOBIICHHS PACTBOPOB 3a/IaHHON KOHIIEHTPAITUH B OBITY U Ha TIPOM3BOJICTBE;

KPUTHUYECKOU OIEHKH JIOCTOBEPHOCTH XUMHUYECKOH HH(OPMAIINH, TIOCTYIAIOIIEH W3 pa3HBIX HCTOYHUKOB.

Pexomenayemas iurepartypa.
1. Jlutepartypa, HCHOJIb3yeMasi YIUTeEIeM:

- OCHOBHas 1umepamypa
1. 'a6puensu O.C. IIporpamma xypca xumun Jist 8-11 kitaccoB 001meodpazoBaTenbHbIX yupexaenuit. — M.: JIpoda;

2. T'abpuensa O.C. Xumus: § kiacc : yueOHUK 17151 001eo0pazoBaTebHbIX yupexaenuid. — M.: Jlpoda.

- OONoNHUMeNbHASA Tumepamypa

1. 'abpuensa O.C. M3ydaem xumuro B 8 ki1.: tunaktudeckue Marepuaisl / O.C. 'abpuenssa, T.B. CmupHOBa. — M.: bk mtoc

2. Xumust: 8 KJ1acc: KOHTPOJIbHBIE U TpoBepouHbie padoThl K yueOHuky O.C. ['abpuensna «Xumus. 8 knaccey / O.C. I'abpuensia, I1.H. bepeskun, A.A.
Ymaxkoa u Jip. — M. : JIpoda;

3. I'abpuensu O.C., Buckoboituukosa H.IL., fmykoBa A.B. HactonpHas kaura yuntens. Xumus. 8 kii.: Metoaudeckoe mocooue. — M.: JIpoda;

4. T'abpuensu O.C., Pynos H.H., TonkyHoB B.M. XuMudeckuii skcriepuMeHT B 1mkoJe. 8 kiace. — M.: JIpoda

5. Anxumuk (http://www.alhimik.ru/) - ofuH W3 JTy4IIUX CAWTOB PYCCKOSI3BIYHOIO XHMHYECKOro VHTepHETa OpMEHTHPOBAHHBIA HAa YUYHUTES U
yYeHHUKa, IIperojaBaTelis U CTyJeHTa.



2. JlurepaTtypa, pekoMeHayeMasi Al y9AIHUXCS.
- OCHOBHas 1umepamypa
INabpuensu O.C. Xumus: 8 kiacc : yaeOHUK [ 001meo0pa3zoBaTeNlbHBIX yupexaeHuit. — M.: [poda.
- OONONHUMeNbHAs Tumepamypa
1. XKypHan «Xumus B MIKOJIEY;
2. Kontpen - Xumus ais Beex (http://kontren.narod.ru). - mHpOpMAITMOHHO-00pa30BaTeIbHBIA CAUT JIUIS TEX, KTO M3ydaeT XUMHIO, KTO €€ IPeIo/IaeT,
JUISL BCEX KTO UHTEPECYeTCs] XUMHEH.
3. Amxumuk (http://www.alhimik.ru/) - oguH H3 IydImMX CAHTOB PYCCKOS3BIMHOIO XHMMHYECKOTO MHTepHEeTa OpHEHTHPOBAHHBIA HAa YYHTEIS H
yUeHHKa, MIPeTo1aBaTelis U CTyIeHTa.
4. DHIUKIIONIEIUNIECKUN CIIOBaph FOHOTO XHMHUKA

3. Meaunapecypcol.
— CD «Heoprannueckasi XuMus», U34aTEIIbCTBO « Y YUTEIb)»
— CD «lIxona Kupunna u Medoaus», n31aTenbCTBO «Y YUTEb)
— Xwnwmus. [IpocBemenne «Heoprannueckas xuMusi»,. 8 kirace. (Ha 2-X JTUCKaXx)
— Xwuwmus (8-11 kmace). Bupryanbnas nadoparopus (yaeOHOE 2IEKTPOHHOE U3/IaHHE)



PabGouasi nporpamma no xumuu 9

Cpok peaau3zanyuu padoueii nporpamMmsl 1 roa.
VYpoBeHb nporpaMMebl - 6a30BbIH. YUUTHIBasi MPOIOKUTENIBHOCTE yueOHOro roja (34 Henenn), mIaHUPOBAHUE COCTaBIIEHO Ha 65 yacoB B roja. O0beM
y4eOHOW Harpy3KH COTJIaCHO y4eOHOro IlaHa IKoJb-mHTepHata Ha 2014/15 yd4eOHbIA rox 2 yaca B Hejemo. KoiawdecTBO 4acoB B HEJCNIO Ha
U3yuYeHHe MpeIMeTa CorslacHO IporpaMMe - 2 yaca.
O6ocHoBanne Bpioopa YMK s peanuzanuu padodeii yaeOHO NporpaMmabl.
ABTOpCKOI IporpaMme cOOTBeTCTBYeT yueOHUK: «Xumus 9 xiaccy O.C.I'abpuensH - pekoMeHn1oBaHo MuHHCcTepcTBOM 00pa3oBaHusi U Hayku PO /
18-e m3nanue, crepeorunnoe: [poda, 2015.

JlaHHbBI y4eOHO-METOAMYECKUN KOMILUIEKT, OOECTIIeUHBAIONIUN pean3aliio MPOrpaMMBI - 3TO IEJIOCTHAs CHCTEMa, B €€ COCTaB BXOJIST
ydeOHas mporpaMMa M YYeOHUK JIJISl YIaIIuXCsl.

Y4eOHUKH JaHHOTO aBTOpa  BKIIOYeHBI B DenepalibHbI MepeyeHbh YYeOHUKOB, PEKOMEHIOBAHHBIX (JOMYIIEHHBIX) MHHHCTEPCTBOM
obpazoBanusi u Hayku Poccuiickoit ®Denepannu K HCIOIB30BAaHUIO B 00pa30BaTEIBbHOM IpOIlecCe B 0O0IMEoOpa30BaTENbHBIX YUPEKICHUSIX, Ha
TEKYIIUN y4eOHBIN TO/.

Pexomenyemast mutepaTypa 1o y4eOHOW JAUCITUIUIMHE MOJIPa3/IeNsieTCs Ha OCHOBHYIO M JOTIOJHHUTENBbHYIO. [lepedeHh OCHOBHO# HTEpaTyphI
BKJIIOYAET M3JIaHMs, COJIepKaHNe KOTOPHIX KOHKPETU3UPYET 3HAHMS 00yJaeMbIX 10 OCHOBHBIM BOIIPOCAM, M3JI0KEHHBIM B TIPOTpaMMe.

JIOTIOTHUTEIIBHBII CITUCOK COOTBETCTBYET PEKOMEHIYEMbIM aBTOPOM YU4eOHOH IMPOTPaMMBIL.

Conep:xanue TeM y4e0HOro Kypca XumMun 9 Kiacca

(2 6 Heoento, 6ceco 68u)
IloBTOpEHHE OCHOBHBIX BOMPOCOB Kypca 8 Ki1acca u BBeJeHHe B Kypc 9 kiacca (6 u)

XapakTepucTrKa dJIEMEHTa MO €ro MOJOXKEHWIO B MEPUOJAMYECKON cucTteme Xxummuueckux sneMmeHToB [[. M. MengeneeBa. CBoiicTBa OKCHJIOB,
KHCIIOT, OCHOBAaHMM M COJIel B CBeTe€ TEOPUU DJIEKTPOIUTHUUECKOM JMCCOIMAIMM M IPOIECCOB OKHCIEHUS-BOCCTAHOBIECHHUS. ['eHeTnueckue psiabl
MeTajlla 1 HeMeTaula.

[TonsTHE O IEpexOMHBIX d1eMeHTaxX. AMdoTepHOCTh. [ eHeTHUeCKuit psijl MepeX0JHOTO dIIEMEHTA.

[leproanieckuii 3aK0H U IEPHOMYECKast cUCTeMa XUMUYeckux neMeHToB J[. 1. MeneneeBa B cBeTe yueHUs 0 CTpoeHUH aroma. X 3HadyeHwue.
JlabopaTopubIii onibIT. 1. [lomydeHne ruipokcuIa MMHKA U UCCIIEIOBAHUE €T0 CBOMCTB.

TEMA 1 Metajuusl (15 u)

[Tonoxkenne MeTayuioB B MEPUOJAMYECKON cucTeMe XuMuuyeckux anemMeHToB J[. M. MenneneeBa. Mertajuinueckas KpucTajllinuecKasl pemerka u
MeTajinyeckass Xumudeckas cBs3b. OOmmMe ¢uiznyeckue CBOHCTBA MeETaNIOB. XHUMHUYECKHE CBOWCTBA METaUIOB KakK BOCCTaHOBUTEINEH.
DIEKTPOXUMHUYECKHUN Psifl HAMPSHKEHUI METAIIJIOB U €T0 MCIIOIh30BaHUE ISl XapaKTEPUCTUKH XUMUYECKUX CBOMCTB KOHKPETHBIX MeTaI0B. CIiocoObI
MOJTy4YeHUST METAJUIOB: IMUPO-, TUIPO- U AJIeKTpoMeTauTyprust. Koppo3us MetamioB u crmocoOsl 60pbOBI ¢ HEH.



OO6m1ast xapakTepUCTHKA IIETOYHBIX METaI0B. MeTamibl B ipupoje. O6miue criocoObl ux noiyueHus. Ctpoenune aromos. Illenounsie MeTaib
— TPOCTHIE BEIIECTBA, UX (PH3MUECKUEe M XUMHUYECKHE CBOWCTBA. BakHeilmme coeMHEHUs MIETOYHBIX METAIIOB — OKCHJBI, TUAPOKCHIIBI U COJIA
(x7mopuabl, KapOOHATEHI, CyNb(aThl, HUTPATHI), UX CBOWCTBA U MPUMEHEHUE B HAPOIHOM X03siicTBe. KanuitHbie y1o0peHus.

OO6mas xapakTepucTuka 3yieMeHToB raBHoi noarpymnisl Il rpynmsl. Ctpoenne atomoB. [llenouno3zeMenbHble METALUIBI — MPOCTHIE BEIIECTBA,
uxX (U3NUECKWe W XUMHUYECKHe CBOWCTBA. BakHeWIne COeTWHEHUS IIETOYHO3EMETbHBIX METAIIOB — OKCHUBL, THIPOKCHIIBI M COMHU (XJIOPHUIBL,
KapOOHATHI, HUTPATHI, CyTb(paThl U ocdarsl), IX CBONCTBA U IPUMEHEHHE B HAPOHOM XO3SHCTBE.

Amomunuii. CTpoeHue aroma, (pU3nvecKkre U XUMUUYECKHUE CBOWCTBA MPOCTOro BemecTBa. CoeTMHEHUS AIFOMUHUSI — OKCHJI U TUIPOKCH], UX
am(poTepHBIi XapakTep. BaxkHelimue conu amroMuHus. [[puMeHeHre alFOMUHAS U €T0 COSMHCHHMIA.

YKeneso. CTpoenue aroMa, (pH3MUEcKre H XHMHAUECKHE CBOMCTBA MPOCTOro Bernectsa. 'enernueckue pssl Fe’™ u Fe’™ KauectBenmsie peakimn
na Fe’" u Fe’™. Baxmeifimue comn sxenesa. 3HaUeHHE JKeNes3a, ero COSIUHEHHMIT I CIUTABOB B IIPUPOJIE H HAPOIHOM XO3SIHCTBe.

HMemoncrpamun. OOpa3ibl MET0OYHBIX U IIEJI0YHO3eMeNbHbIX MeTamioB. OOpa3ibl criaBoB. B3anMopeiicTBue HaTpusi, JTUTUS U KaJbIUs C
BOJI0M. B3anmosielicTBre HaTpus U MarHusi ¢ KuciiopojoMm. Bzanmopeiicteue MeramioB ¢ Hemetaiiamu. [lonyuenue runpoxeuion xenesa (II) u (I1D).
JlabopaTopHble onbIThL. 1. O3HaKOMIIEHHE ¢ 0Opa3liaMu METaIoB. 2. B3anMoeiicTBre METAIIJIOB ¢ pacTBOpaMH KHUCIIOT # cojiei. 3. O3HaKoMJICHHE
¢ oOpa3namMu MPUPOJHBIX COENWHEHUN: a) HaTpus; 0) KaJbllHs; B) ATIOMHHHUS; T) ]gyﬂaMH xenesa. 4. [lomyuenue u B3auMMOJEWCTBHE THAPOKCHIA
ATIOMUHHS C pACTBOPAMH KUCIIOT U miesoueit. 5. KauecTBeHHbIe peakuuy Ha HoHbI Fe*' u Fe®.

TEMA 2 IIpaktuxym Ne 1 ITosryuenne, cBoiicTBa MeTa/1J10B M UX COeMHEHHH (3 u)

1. OcymecTBieHHE NIENOYKH XHUMHUYECKHUX TIpeBpamieHuit merayuioB. 2. llomyuenme u cBoiicTBa coeauHeHuid MmetayioB. 3. Pernenue
HKCHEPUMEHTAIBHBIX 33ja4 Ha Paclio3HaBaHUE U MOJyYCHHE BEIIECTB.

TEMA 3 Hemetamisl (23 y)

OOmiasi xapakTepucTHKa HEMETaIOB: IOJIOKeHHe B nepuoanudeckoil cucreme JI. W. MengeneeBa, 0COOEHHOCTH CTPOEHUSI aTOMOB,
JIEKTPOOTPHUIIATEIBHOCTh KaK Mepa «HEMETAUTMYHOCTHY», P 3JIEKTPOOTpUIaTeTbHOCTH. KpHcTaninueckoe CTpOCHHE HEMETAUIOB — MPOCTHIX
BemiecTB. Ayutorponus. usndeckue cBoiicTBa HeMeTauI0B. OTHOCUTENIbHOCTD MOHSATHH «METaITy), «KHEMETaJl».

Bonopon. Ilonoxenue B nepuoaudeckoit cucteme xuMmudeckux saemMenToB JI. . MengeneeBa. CtpoeHne aroma U MoJeKyybl. Ousndeckue u
XUMHUYECKHE CBOHCTBA BOJIOPO/A, €ro MOJyueHUue U PUMEHEHHE.

Obmas xapakrepructuka ranoreHoB. Ctpoenue aromoB. [IpocTeie BemecTBa, X Qu3mveckre U XUMHUUYECKUEe cBoiicTBa. OCHOBHBIE COETMHEHUS
raJIoTeHOB (TaJIOTEHOBOIOPOIBI M TAJIOTCHHIBI), MX CBOMCTBa. KauecTBeHHas peaknus Ha XJopua-uoH. KpaTkue cBejeHus o xyope, Opome, prope u
fione. [IpuMeHeHre TaOTEHOB U UX COSAMHEHUN B HAPOJIHOM XO3SICTBE.

Cepa. Ctpoenne aroma, ajuTIOTPOIUs, CBOHCTBA W MpuMeHeHne pomOuueckoit cepbl. Oxcunbl cepol (IV) u (VI), ux mosydenune, cBoiicTBa H
npuMeHeHne. CepoBOJOpOHAs U cepHUCTast KUCIOThl. CepHast KUCIIOTa U €€ COJIM, UX MPUMEHEHHe B HapoJHOM Xo3siicTBe. KauecTBeHHas peaxiiust
Ha cyJb(aT-uoH.

AzoT. CTpoeHre aromMa U MOJIEKYJIbl, CBOMCTBA IPOCTOrO BellecTBa. AMMHUAK, CTPOCHHE, CBOMCTBA, MOJIydeHue U npuMeHeHune. Collu aMMOHMUS,
ux cBoiictBa U mpumenenue. Oxcuansl azora (II) m (IV). AzoTHas kuciora, ee cBolcTBa M NpuMeHeHwe. Hutparbl U HUTPUTHL, TpoOjemMa X
COJIEp)KaHUs B CEIbCKOXO03IUCTBEHHON MPOTYyKIIUH. A30THBIE y100peHUsI.

®ocdop. CtpoeHune aToma, aJuIOTPOIIUs, CBOKWCTBA Oeoro u KpacHoro (ocdopa, ux npumenenue. OcHoBHBIE coeuHeHUs: okeu Gocdopa (V),
oprodochopnas kuciora u pocdater. DochopHbIe YIOOPSHHS.

VYrnepoa. CtpoeHue atoma, alIOTPOIUs, CBOMCTBa aIOTPONHBIX Moaudukarmii, npumenerne. Okcunbl yriaepoaa (II) u (IV), ux coiictBa u
npuMmenenne. KauecTBeHHas peakiusi Ha yrieKuciblii ra3. KapOoHarel: KajabIUT, coja, MOTAlll, UX 3HAYEHHE B IPUPOJIE U KHU3HU YelOBEKa.
KauecTBeHHas peaknusi Ha KapOOHAT-HOH.



Kpemuuit. Ctpoenne atoma, KpUCTALTHYSCKUI KpEMHUI, ero cBoiicTBa u mpuMeHenue. Okeun kpemuus (IV), ero npupoaHpie pa3HOBUIHOCTH.
Cunukatel. 3HaU€HUE COEAMHEHNI KpEMHUS B *KUBOU U HEXUBOM npupoe. [[oHsTHE 0 CHIIMKATHON MPOMBIIUIEHHOCTH.

HMemoucTpamun. OOpa3ilbl raloreHOB — MPOCTHIX BellecTB. B3anuMmoielicTBre raloreHOB ¢ HATpUeM, aTloMUHUEM. BeITecHeHHe XJ10poM Opoma
AN 1012 U3 PACTBOPOB UX COJIEH.

BiaumoneiicTBre cepbl ¢ MeTalIaMH, BOJIOPOIOM U KUCIOPOJOM.

B3anmopeiicTBre KOHIIEHTPUPOBAHHON a30THOM KHUCIIOTHI C MEJIBIO.

[Tornomenue yrieM pacTBOPEHHBIX BEIIECTB WM ra3oB. BoccTaHoBneHue Mean u3 ee okcuaa yrieMm. OOpa3isl MPUPOTHBIX COSIMHEHHH XIopa,
cepbl, dochopa, yriaepoaa, kpeMaus. OOpa3Ibl BaKHEHIMX 1T HAPOJHOTO XO3SAHUCTBA CyIh(AaTOB, HUTPATOB, KapOoHATOB, (ocharoB. OOpa3bl
CTeKJIa, KepaMUKH, IIEMEHTA.

JlaGopaTopusie ombIThl. 1. KadecTBeHHast peakuusi Ha XJIOPUI-UOH, cysb(harT-uoH, KapOoHaT-uoH. 2. Pacno3naBanue coneil amMmMmoHUS. 3.
[lorydyenue yriekucsaoro rasa u ero pacrno3naBanue.3. O3HaAKOMIIEHHE ¢ NMPUPOJHBIMU cuiauKaTtamu. 4. O3HaKOMIIEHUE ¢ MPOIYKIMEeH CHIIMKaTHOM
MPOMBIIIIJIEHHOCTH.

TEMA 4 IIpakTukym Ne2. HemeTa/u10B 11 HX coeTMHeHHI (31)

1.Pemenue sxciepuMeHTaIBHBIX 337124 110 Teme «lloarpymnma kucmopomay.
2.Pemenue skcnepuMeHTaNbHBIX 3a/1a4 1o Teme «llonrpynma azorta u yrinepozaay.
3.Ilonyuenue, coOrpanue U paclio3HaBaHUE Ta30B.

TEMA 5 Opranudeckue coequnenus (/0 u)

BemecTBa oprannueckue U HEOPraHWYECKHE, OTHOCUTEILHOCTh MOHSATHUSI «OpraHUYecKue BelecTBa». [[puamHbl MHOTOOOpa3usl OpraHuueCcKuxX
coeluHeHUH. XUMHUUECKOE CTPOCHNE OPTraHUUECKUX COeMHeHNN. MoJeKyIsspHbIe U CTPYKTYpHBIE (DOPMYJIbl OPraHUYECKUX BEIECTB.

Anxanbl. MeTaH 1 3TaH: CTpOEHUE MOJIEKYJI. XUMUYECKHE CBOMCTBA alIKaHOB: peakIusl TOpeHus, AeTuAprupoBanue sTana. [[puMenenue metana.

AnKeHBI. DTUJIEH KaK POJOHAYAIBHUK TOMOJIOTHUECKOTO psifa alkeHOB. XMMHYECKOe CTPOCHUE MOJIEKYIbI ATrieHa. JIBoitHas cBs3b. CBOMCTBA
STHJIEHA: pPeaKIlMs B3auMOJICHCTBUS ATUIIEHA C BOJOW; MOoJIMMepH3aIus sTujieHa. [1omsTiieH u ero 3HaueHue.

[TonsiTHE O TIpeENBHBIX OJTHOATOMHBIX COIUPTAX HA MIPUMEpax MEeTaHoJIa U 3TaHoIa. TpexaTOMHBIN CIUPT — TIIHIEPHUH.

[TonsiTre 06 anpaeruax Ha MpUMepe YKCyCHOro anbjaeruaa. OKuciaeHue ajabAeriuia B KUCIOoTYy.

OnHOOCHOBHEIE TpeJielibHbIe KapOOHOBBIE KUCIOTHI Ha MpUMEpe YKCYCHOU KHCIOTHL. Ee cBolicTBa u mpuMmeneHne. CTeaprHOBasi KUCIOTa Kak
IIPeJICTaBUTEINb KUPHBIX KAPOOHOBBIX KUCIIOT.

Peakuuu sTepudukanyy u MoHATHE O CIOXKHBIX dpupax. Kupbl Kak clI0KHbBIE Y(QUPHI TIIAIEPHHA U KUPHBIX KACTIOT.

[TonsTrie 00 aMMHOKHCIIOTaX Kak aM(pOTEpHBIX OpraHUYeCKUX BellecTBax. Peakinu moimkoHAeHcaluu. benku, ux crpoeHue u Ouoioruyeckas
poOJIb.

[Tonsitue 06 yrineBojax. I roko3a, ee cBoiicTBa v 3HaueHue. Kpaxmai u 1euioio3a (B CpaBHEHUH ), X OMOJIOTHYecKasi poJib.

HdemMoHcTpamun. Mojienu MoJieKysl MeTaHa U JpYruX yrieBoJ1opoaoB. BzaumoeiicTBue sTuiieHa ¢ OpoMHO#M BOJOH U pacTBOPOM IMepMaHraHaTa
kanus. OOpa3iibl 3TaHoNa U riuiepuHa. KadecTBeHHas peakiiis Ha MHOTOaTOMHEIe ciupThl. [lomyuenne ykeycHO-3THIIOBOTO 3dupa. OMBUICHHE KHPA.
[[BeTHbIe peakiuu OenkoB. B3anmmoseiicTBHE IIIOKO3bI ¢ aMMHAYHBIM pacTBOpPOM okcuaa cepeOpa. KauecTBeHHast peakius Ha Kpaxmall. ['opeHue
0enkoB (IIepCTH WK NTHYBUX MepheB). JlokazarenpcTBa HaMMUMs (GYHKIIMOHATBHBIX TPYIIN B pacTBOPaX aMUHOKHUCIIOT.

JlabopaTopuble onbIThbl. 1. V3roToBieHne Mojerneil Mojekya yriaeBoaoponoB. 2. CpoiicTBa rimiepuHa. 3. B3aumMojeilicTBHe TIFOKO3BI €
ruspokcuaoM meau (I1) Oe3 HarpeBanus u npu HarpeBanuu. 4. BzaumoseiictBue kpaxmana ¢ HOJIOM.

TEMA 6. O600meHHne 3HAHUIT 10 XUMHUH 32 KypPC OCHOBHOH IIKOJIBI (8§ 4.)



Ou3nuecKuil CMBICI TOPSJIKOBOTO HOMEpPA AJIEMEHTa B MEPUOIUYECKOl cucteMe xumuueckux sneMenToB J[.M. MenzaeneeBa, HoMepoB nepuoja
U TpymIbl. 3aKOHOMEPHOCTH U3MEHEHHUs CBOMCTB 3JIEMEHTOB U MX COEJIMHEHUH B Mepuojax W rpylnmnax B CBeTe MPEJCTaBICHUNH O CTPOSHUU aTOMOB
3JIEMEHTOB. 3HAYEHNE NEPUOINIECKOI0 3aKOHA.

THunel XUMUYECKHX CBSI3€H U TUIIBI KPUCTAJUTMUECKUX PElIeTOK. B3auMOCBs3b CTpOSHMS U CBOICTB BEIIECTB.

Krnaccudukanus XUMHUYECKUX PEaKIUil M0 pa3IMYHBIM IpHU3HAKaM (YHCIO M COCTaB PEarupyrolux U O0OpasyroIIMXCcs BEIIeCTB; TEIUIOBOM
3 PEKT; UCIOIF30BaHMIE KaTalln3aTopa; HallpaBlIeHHEe; N3MEHEHNE CTEIICHN OKUCIICHUS] aTOMOB).

[IpocTbie u cinoxHbIe BelecTBa. MeTaibl 1 HeMeTauibl. [ eHeTnueckue psijibl MeTalljia, HeMeTalia, HepexoHoro Metamia. Okcuibl (OCHOBHBIE,
am(OTepHbIe ¥ KHCIOTHBIE), THAPOKCHIBI (OCHOBaHUS, aM()OTEPHBIE THIPOKCHIBI U KUCIOTHI) M COJIM: COCTaB, KIIacCH(HUKAIHS, 00IHe XUMAYECKHE
CBOMCTBA B CBTE TEOPUU IIEKTPOJUTUUECKON JUCCOLMAIINH U MPEJCTABICHUN O MPOIECCaX OKUCICHUS-BOCCTAHOBIICHHUS.

TemaTH4eckne TpeGOBaHHA K YPOBHIO OATOTOBKH
Tema 1. MeTajisl
Y4eHuK 10/1KeH 3HATHh U IOHUMATH XUMUYECKUE TIOHSTHUS:
XUMHUYECKasl CBSI3b, DIEKTPOOTPUILIATEIHLHOCTD, OKMCIUTENb U BOCCTAHOBUTEIID;
BaKHEUIIIME BEIIeCTBA U MaTepHallbl: OCHOBHBIE METAJLIBI M CIUIABBI, JIEKTPOXUMUYECKUN PsIJI HANPSDKEHUH METaylIoB, 00IIue crocoObl MOTyYeHHs
METaJJIOB, MOHSATUE O KOPPO3UU METAIIJIOB U CIIOCO0AX 3alUTHI OT KOPPO3HUH.
YMers: omnpenensaTh 3aps] MOHA;, XapaKTepU30BaTh OOIIME XUMHUYECKHE CBOWCTBA METAJIOB; OOBSCHSATH 3aBHCHMOCTH CBOMCTB BELIECTB OT HX
COCTaBa, CTPOCHUS, NPUPOOY XUMUYECKOU CE53U, BHITIOIHATH XUMUUYECKUN SKCIEPUMEHT IO PacliO3HaBAHUIO HEOPTaHMYECKHUX BEIIECTB.
Tema 2. HemeTa/uibl
Y4eHuK 10/17KeH 3HATH U IOHUMATH!
- XUMHYECKUE MOHSITHUS: XUMHUYECKasl CBsI3b, AJIEKTPOOTPHUIIATEIbHOCTh, OKHCIUTENh U BOCCTAHOBUTEIb; BaKHEHININE BellecTBa U MaTepHalIbl: CepHas,
COJIsIHAs1, @30THAsI KUCJIOTHI; MIENOUN, aMMHAK, MUHEpAJIbHbBIE YI0OPEHHUS.
YMeTh: Ha3bIBaTh BEIIECTBA, ONPEIEIISATH CTENIEHb OKUCICHUS, XapaKTepru30BaTh 00II1e XUMUUECKHE CBOMCTBA HEMETAUIOB, BHITOIHATh XUMHUECKHUH
9KCIIEPUMEHT [0 paclO3HABAHUIO HEOPraHUYECKUX BEIIECTB.
Tema 3. Oprannveckue BemecTBa
Y4eHuK 10/17KeH 3HATh U IOHUMATH XUMHUUECKHE OHSTHSL:
TOMOJIOTHSI, U30MEpHsl, Ba)KHEHIIINE BEIIECTBA U MaTePHAaJIbl: YKCYCHAsI KUCIIOTa, METaH, 3TUJIEH, O€H30JI, 3TaHOJ, XKUPBI, OeNKH,
YmMmerh:
- Ha3bIBaTh WM3y4YEHHBIE BEIECTBA M0 «TPUBUATHHONY WU MEXKTYHAPOTHOW HOMEHKIIATYPE;
-OIpeNeNsaTh MPUHAJIEKHOCTh BEHIECTB K pa3jIMYHbIM KJaccaM OPraHWYeCKUX COEJUHEHHH, BBINOJIHATh XUMHUYECKHH HKCHEPUMEHT IO
pacro3HaBaHUIO OPraHMYECKUX BEIIECTB.
Tema 4. O600meHne 3HAHUIT 32 KYpC OCHOBHO# IIKOJIBI.



YMeTh 00BACHATH XUMUYECKHE SIBJICHUS, POUCXOISAIINE B TIPUPO/JIE, OBITY U HA TPOU3BOJICTBE, SKOJOTHIECKH TPAMOTHO BECTH ce0sl B OKpY Karomiei
cpelie, OLIEHWBATh BIUSHUE XUMUYECKOTO 3arpsi3HEHUs OKpYXarolleld cpellbl Ha OpraHu3M 4YelloBeKa U JApPYrue >KUBbIE OpPraHU3MBbI, O€3011acHO
o0pararbscs ¢ TOPIOYUMH BelllecTBaMy, 1a00PaTOPHBIM 000PYIOBAaHHEM.

B pesyabTare n3yueHus npeaMera ydamuecs: 9 Kjacca J0/KHBI:

3HAMb/NOHUMAMb

[pHU U3YYEeHUH HEOPraHUYECKOU XUMUH:

MOJIOKEHWE METAJIOB M HEMETa/UIoB B mepuoaumueckoir cucreme J[.M.MenneneeBa; oOmmue (Gu3HUecKue W XUMHUYCCKHE CBOMCTBA METANIOB H
OCHOBHBIE CIOCOOBI MX IMOJIyYEHHS; OCHOBHBIE CBOMCTBA M NMPHUMEHEHHWE BAXKHEHIINX COEAMHEHHWH IEJOYHBIX U IIEJIO0YHO3EMEIbHBIX METaJIOB;
ATIOMUHUS; KaYeCTBEHHbBIE PEeaKIINK Ha BaXXHEHUINNE KATHOHBI M AHUOHBIL.

[Ipu u3yueHnr OpraHu4ecKo XUMHH:

A) IpUYKUHEI MHOTO0OPAa3Hsl YIIIEPOIHBIX COSTUMHEHUN (M30MEPHUIO); BHJIBI CBS3EH (OAMHAPHYIO, IBOWHYIO, TPOMHYIO); BaKHEUITNE (YHKITMOHATLHBIS
IpYyNIbl OPraHUYECKUX BEIEeCTB, HOMEHKIIATYpy OCHOBHBIX IIPEACTABUTENEH IPYII OPraHUYECKUX BEIIECTB;

b) cTpoenme, cBoiicTBa U MpaKTUYECKOE 3HAUCHUE METaHa, ITUJICHA, alleTUJICHA, OJTHOATOMHBIX M MHOTOATOMHBIX CIIUPTOB, YKCYCHOTO allbJeTHIa 1
YKCYCHOM KHCJIOTHI;

B) monstHe 00 anpaernaax, CIOXKHBIX dpUpax, KUpaxX, aMUHOKHCIOTaX, OelKaX W YIIeBOJax; peakuusx dSTepudukanuu, NOoTUMEepU3alud 1
MOJINKOHICHCAIIHH.

ymemb

[pHU U3YYEHUH HEOPraHUYECKOW XUMUH:

a) JaBaTh ONpPEJeNICHUS H MPUMEHSTH CIEAYIONTNE MOHITHS: CIUIaBbl, KOPPO3HS METAJUIOB, TIEPEXO0HBIC DJIIEMEHTHI, aM(OTEPHOCTh;

0) xapakTeph30BaTh CBONCTBA KJIACCOB XMUMHYECKHUX 3JIEMEHTOB (META/UIOB), TPYMI XWMHYECKHX AJIEMEHTOB (IMEIIOYHBIX M IMEI0YHO3EMETbHBIX
METaJJIOB, TaJIOTEHOB) M BAXKHEUITUX XUMHUUYECKUX DIIEMEHTOB (JIFOMUHUS, XKelle3a, cephl, a30Ta, (ocdopa, yriiepoja U KpeMHHUS) B CBET€ M3yUEHHBIX
TEOPUH;

B) pacmo3HaBaTh BaKHEHUININE KATUOHBI M AaHUOHBL;

I') pelaTh pacyeTHbIE 3aJ[a4 C UCIOIb30BAaHUEM U3YyUEHHBIX MTOHSTHH.

[Ipu u3yueHnn OpraHudecKoi XUMUH:

A) pa3bpsACHATH Ha NMpUMEpPAX MPUYMHBI MHOTOOOpa3uH OpPraHMYECKHX BEIIECTB, MaTepUalbHOE €JIMHCTBO M B3aUMOCBSI3b OPraHUYECKUX BEIIECTB,
MPUYUHHO-CJIEICTBEHHYIO 3aBUCUMOCTh MEXK/Ty COCTaBOM, CTPOCHHUEM, CBOMCTBAMH U MPAKTHIECKUM HUCIIOJIH30BAHUEM BEIIECTB;

b) cocraBnsiTh ypaBHEHUS! XUMUYECKUX peaKlUuid, MOATBEPKIAIOIMINX CBOWCTBA N3YUEHHBIX OpPraHMUeCKHUX BEIIECTB, UX T€HETHUECKYIO CBSI3b;

B) BBIMOTHATE 0003HaUEHHBIE B TPOrpaMMe SKCIIEPUMEHTHI M pacliO3HABATh BAKHEHIIIHE OpraHNYeCKIe BEIECTRA.

UCRO1b306amb TIPUOOPETEHHBIE 3HAHNS U YMEHHUSI B IPAKTUYECKOU JIESTEIIbHOCTH U TOBCEIHEBHOM JKU3HU



Pe3yﬂbTaTbl 0CBOCHHUHA KypCa XUMHHU

[Ipu n3ydyeHnn XUMUH B OCHOBHOM IITKOJIE 00ECIIEYNBACTCS TOCTIKCHHE IMYHOCTHBIX, METAIIPEIMETHBIX M IMPEIMETHBIX PE3yIhTaTOB.
JIlnu"ocTHbIE:

v
v
v

v
v

B IICHHOCTHO-OPHUEHTAIIMOHHOM c(hepe — TyBCTBO TOPOCTH 32 POCCHICKYIO XUMUYECKYIO HayKy, TYMaHHW3M, OTHOIIIEHHE K TPYLY,
LEJICYCTPEMIIEHHOCTD;

(bopMEpoBaHUE TICHHOCTH 37I0POBOTO U OE€30MAaCHOTO 00pa3a JKU3HU; YCBOCHUE TPABUII MHIWBUIYATBHOTO W KOJJICKTHBHOTO 0€3011acHOTO
MOBEJACHUS B UpE3BbIYAHHBIX CUTYALUSIX, YIPOKAOIIUX KU3HU U 3I0POBBIO JIFOJEH;

B TPYAOBO# cepe — rOTOBHOCTH K OCO3HAHHOMY BBIOODPY JalIbHEHIIIeH 00pa3oBaTeIbHON TPAeKTOPUH;

B ITO3HABATEIFHOM (KOTHUTUBHOW, HHTEJUICKTYalIbHON ) chepe — YMEHHE YIIPaBJIsATh CBOECH M03HABATEILHON JESTETHFHOCTHIO.
(dbopMUpOBaHHE OCHOB YKOJIOTHUECKOM KYIbTYphI, COOTBETCTBYIOIIEH COBPEMEHHOMY YPOBHIO SKOJIOTHUECKOTO MBIITUICHHUS, Pa3BUTHE OMBITA
HKOJIOTHYECKH OPHEHTUPOBAHHOM pedIIeKCHBHO-OIIEHOYHOW U MPAKTHUECKON JAESTETFHOCTH B )KU3HEHHBIX CUTYAIHSIX;

MeTtanpeaMeTHBIE:

v

v

v

v

YMEHHE CaMOCTOSITEITFHO OIIPEJIENISATh IIe]TH CBOETO 0OYUEHHSs, CTAaBUTh U (POPMYIIHPOBATH JIJIsl ce0sl HOBBIE 337a4l B yU&0€ U TI03HABATEIbHON
JIeATEIbHOCTH, Pa3BUBATh MOTUBBI U HHTEPECHI CBOEH ITO3HABATEIILHON JIESITENBHOCTH;

YMEHHE CaMOCTOSTEIbHO IUIAHUPOBATh ITyTH JTOCTHXKEHUS IIeJIei, B TOM YHCJIe ajJbTepHAaTUBHbIE, OCO3HAHHO BhIOMpaTh HanboJee
s¢deKTUBHBIE CTIOCOOBI pElIeHUs YIeOHBIX U MO3HABATEIBHBIX 3a/1a4;

YMEHHUE COOTHOCUTH CBOU JIEHCTBHUSI C INIAHUPYEMBIMH pe3yJIbTaTaMU, OCYLIECTBIISATH KOHTPOJIb CBOEH JEATEILHOCTH B IPOLECCE JOCTHKEHHUS
pe3yabTata, ONpeeNsITh CIOCOOBI IEHCTBHI B paMKax MPE/IJIOKEHHBIX YCIOBUH U TpeOOBaHUM, KOPPEKTUPOBATH CBOM JICUCTBUS B
COOTBETCTBUU C U3MEHSIOLIECHCS CUTYallUEi;

yYMEHHEe OI[EeHUBATh MPaBUILHOCTH BBIIOJHEHUS yueOHOI 3a1auu,

COOCTBEHHBIE BO3MOKHOCTH €€ PELICHNUS;

v

v

AN

AN

BJIa/ICHHE OCHOBAaMU CAMOKOHTPOJISl, CAMOOIICHKH, IPUHSATHUS PEIICHUH U OCYIIECTBICHUSI OCO3HAHHOTO BHIOOpA B Y4eOHOH U MMO3HaBaTEIbHON
JIeATETbHOCTH;

YMEHHUE OMPEeIeISATh MOHSITHSI, CO3/IaBaTh 000OIIEHMsI, yCTaHABIUBATh aHAIOTHH, KJIIACCH(PHUIIMPOBATH, CAMOCTOSTEIEHO BRIONPATh OCHOBAHUS U
KpUTEpUH JUIS KJIacCU(PUKAINN, YCTAaHABINBATH MPUIMHHO-CIICJICTBEHHBIE CBS3H, CTPOUTH JIOTUUYECKOE PACCYKIACHHUE, YMO3AKITIOUEHUE
(MHIyKTUBHOE, IeTyKTUBHOE U 110 QaHAJIOTUH) U JIEJIaTh BbIBO/IBI;

YMEHUE CO3/1aBaTh, IPUMEHATH U MPEe0OPa30BIBATH 3HAKH U CUMBOJIBI, MOJIEJIN M CXEMBbI JUIsl pelIeHUs] yUeOHBIX U MMO3HABATEJIbHBIX 33]1a4;
yYMEHUE OPTraHU30BBIBATh YUEOHOE COTPYJIHUUYECTBO U COBMECTHYIO JIESITEIBHOCTh C YUUTEJIEM U CBEPCTHUKAMU; paboTaTh MHANBUYATBHO U B
TpyIIe: HaXOIUTh 00IIee pereHne 1 pa3peniaTb KOHQIUKTH HA OCHOBE COTJIACOBAHUS IMO3UIUH U YUETa MHTEPECOB; (OPMYIHPOBATH,
apryMEHTHUPOBATh U OTCTAUBATh CBOE MHEHUE;

yYMEHHE OCO3HAaHHO UCIOJIb30BaTh PEUEBbIE CPEJICTBA B COOTBETCTBUH C 3a/1a4eii KOMMYHUKAIIUHU ISl BEIPAXKEHUSI CBOUX UyBCTB, MBICIIEH U
MOTPeOHOCTEH; TNIAHUPOBAHUS U PETYJISIIUU CBOCH e TeIbHOCTH; BIIQJICHHE YCTHON M MUCHbMEHHOM pedbi0, MOHOJIOTHYECKOW KOHTEKCTHOM
peubio;

(dhopMupoBaHHE U Pa3BUTHE KOMIIETEHTHOCTH B 00JIACTH UCIIOJIb30BaHUS WH(OPMAIIMOHHO-KOMMYHHUKAITMOHHBIX TEXHOJIOTHIA;

(dbopMHIpOBaHUE M pa3BUTHE FKOJIOTHIECKOTO MBIIUICHUS, YMEHHE TIPUMEHST €T0 B TO3HABATEIHbHON, KOMMYHUKAaTHBHON, COITMATIBHOM
MPaKTUKE U MPOPECCHOHATHHONU OpUEHTAIIHH.



IIpeameTrnbie 1.B no3naBartenbHoOI cdepe:
v/ J1aBaTh OMpEICIICHAS U3YUYCHHBIX TIOHSTHIA: «XAMUYIECKHIA dJIEMEHTY, «aTOMY, KHOH», KMOJICKYJIa», KIIPOCThIE M CIOXKHBIC BEIIECTBAY,
«BEIIECTBOY, «XUMHUUecKasi popMymay, «OTHOCUTEIbHAS aTOMHAs Macca», «KOTHOCUTENIbHAs MOJIEKYJISIpHAS MAccay, «BAIEGHTHOCTbY, «CTETICHb
OKHCIICHUSI», «KPUCTATMYECKAs PEIIEeTKAY, KOKCUIBD), KKACIOTBD), KOCHOBAHUSY, KCOIIH», «aM(POTEPHOCTDY, «MHIUKATOPY, IIEPHUOIMIECKUI
3aKOH», «IEPUOJUYECKAsT TAOTUIA», KA30TOMIBD», KXUMHUUECKAs! CBSI3bY, «IJIEKTPOOTPHUIIATEIBHOCTEY, «XUMUYECKAS PEAKITUS», «XUMUYECKOE
ypaBHEHHE», «T€HETUYECKAs CBS3bY, KOKUCICHHUE», KBOCCTAHOBJIICHHUEY, «ITEKTPOIUTAYECKAS AUCCOIUAIMSY, KCKOPOCTh XUMHUECKOMH
peakiumny;
OMHCaTh JEMOHCTPALIMOHHBIE U CAMOCTOSITEILHO MPOBEICHHBIE XUMUUECKUE IKCIIEPUMEHTHI;
ONKCHIBATh U Pa3inyaTh U3yUEHHbIE KJIAaCChl HEOPTaHUYECKUX COEIMHEHUH, MPOCThIE U CIOYKHBIE BELIECTBA, XUMUYECKHUE PEaKIuu;

KIaccu(pUIIMPOBATh U3YYEeHHBIE OOBEKTHI U SBJICHUS,

NN NN

JACJIaTb BBIBOABI U YMO3AKIIFOYCHUS U3 Ha6J'[IO)1€HI/II7I, HU3YUCHHBIX XUMHUYCCKUX 3aKOHOMepHOCTeI>'I, IIPOTrHO3UPOBATH CBOMCTBaA HCU3YUCHHBIX
BEIECTB II0 aHAJIOTHHU CO CBOMCTBAMH HU3YYCHHBIX,

v CTPYKTypHpPOBATh M3YUCHHBIN MaTepPHAll K XAMUIECKYIO HHPOPMAITHIO, TIOJYIEHHYIO U3 IPYTHX HCTOUYHHUKOB;
v\ MOJIEIMpOBATh CTPOEHUE aTOMOB 3JIEMEHTOB 1-3 MEPUOIOB, CTPOEHHE IPOCTHIX MOJIEKYJT;

2. B 1eHHOCTHO-OpPUEHTALIMOHHOI cepe:
v/ aHaJIM3HPOBATH U OIIEHWBATH TOCIEICTBUS IS OKPYIKAIOIIEH Cpe bl OBITOBOM M MPOM3BOACTBEHHOM AEATETBHOCTH YEIOBEKA, CBSI3aHHOM C
nepepaboTKOM BEIIeCTB;
3. B TpynoBoii cdepe:
v IPOBOJUTH XUMUYECKHUH DKCIIEPUMEHT;
4. B cdepe 6e30macHOCTH KH3HEAEATEIbHOCTH:
v/ OKa3bIBaTh MEPBYIO TOMOIIIb TIPH OTPABJICHUSX, 0’KOTaX U JPYTUX TpPaBMax, CBSI3aHHBIX C BEIECTBAMH U JJAOOPATOPHBIM 000PYI0BAHHEM

Tema «MeTaliabD)

IIpeameTHbIE pe3yJIbTATHI 00yUYeHUSA
Yyamuiics 101KeH ymemp:
UCII0JIb30BATH MPU XAPAKTEPUCTUKE METAIOB U UX COCIMHEHUN MOHSATHUS: «METAJUIbL», «Psii AKTUBHOCTH METAJUIOBY, «IEJIOUHbIE METAILIBIY,
«IIEJIOYHO3EMEbHBIE METAJIbI», UCIIOIb30BaTh UX IIPU XapaKTePUCTUKE METAJIOB; AaBaTh XapaKTePUCTUKY XUMUUYECKUX JIEMEHTOB-METAIOB
(IIeTOYHBIX METAJIOB, MarHusl, KaJablus, aJJIOMUHUSL, JKeJle3a) o ux nosioxeHuto B [lepuoamyeckoii cucteme xummueckux snemeHToB /. U.
MenpeneeBa (XUMUYECKUH 3HAK, TOPSIKOBBIA HOMEp, IEpUOI, TPYIIA, OArPYIINa, OTHOCUTENIbHAs aTOMHAs Macca, CTPOEHUE aToMa (3apsia sapa,
YHCIIO MPOTOHOB M HEHTPOHOB B S/IpE, 00IIIee YHUCIIO AIEKTPOHOB, paclpeaelieHUue JIEKTPOHOB IO AIEKTPOHHBIM CJIOSM ), POCTOE BEIECTRO,
¢dbopMyIa, Ha3BaHUE W THII BBICIIETO OKCUA U THAPOKCHUIA);
Ha3bIBaTh COEIMHEHMS METAJIOB M COCTABIISITh UX (POPMYJIBI [10 HA3BAHUIO;
XapaKTepu30BaTh CTPOCHUE, O0IIHe (PU3NUecKre U XUMHYECKHEe CBOMCTBA MPOCTHIX BEIIECTB-METANIOB; OOBSICHATH 3aBUCUMOCTH CBOMCTB (MU
IIpeJ/ICKa3bIBaTh CBOMCTBA) XUMUYECKHIX JIEMEHTOB-METAIOB (pPaAlycC, METAJUIMUECKHE CBOMCTBA 3JIEMEHTOB, OKHCIINTEIbHO-BOCCTAHOBUTENIbHBIE
CBOICTBA 3JIEMEHTOB) M 00pa3yeMbIX UMHU COSUHEHHH (KUCIOTHO-OCHOBHBIE CBOMCTBA BHICIIIUX OKCHJIOB M TUIAPOKCUIOB, OKUCITUTEIHHO-
BOCCTaHOBUTEJIbHBIE CBOMCTBA) OT MosioXkeHus B [lepuoamdeckoit cucreme xummaeckux snemenToB JI. . Menneneena;



OTHCHIBATH OOIIIE XUMUIECKIE CBONCTBA METAJIOB C IOMOIIBIO €CTECTBEHHOTO (PYCCKOTO MUJIM POJIHOTO) SI3bIKA U SI3bIKA XUMUH;

COCTaBJIISITh MOJIEKYJISIPHbIE YPAaBHEHHUSI peakIuii, XapaKTepU3YIOIUX XUMHUUECKHUE CBOIICTBA METAJUIOB U UX COE/IMHEHUH, a TaK)Ke 3JIEKTPOHHBIE

ypaBHEHHSI MPOIIECCOB OKUCIICHUSI-BOCCTAHOBJICHHSI;

YpaBHEHHUS SJIEKTPOIUTUYECKON TUCCONMUALINN; MOJIEKYJISIPHBIE, TIOJTHBIE U COKpAII[EHHbIE HOHHBIE YPAaBHEHMsI pEaKIuil C ydacTUEM DJIEKTPOJIUTOB;

yCTaHABIIMBATh IPUYUHHO-CJIEICTBEHHEIE CBSI3U MEX]Ty CTPOCHUEM aTOMa, XUMUYECKOU CBSI3BI0, TUIIOM KPUCTAITMIECKON PEIIeTKH METaJUIOB U X

COCJIMHEHUH, WX OOIIMH (PU3NIECKIMH U XUMHUECKUMH CBOMCTBAMM;

OTHCHIBATH XUMHUUECKUE CBOMCTBA MIEIOYHBIX U MIETOYHO3EMETbHBIX METAJNIOB, a TAKXKE ATFOMUHHUS U Kelle3a U UX COSTMHEHUH C IOMOIIBIO

€CTECTBEHHOI0 (PyCCKOTO WJIM POJHOIO) SI3bIKA U SI3bIKA XUMUU;

BBITIOJTHSITE, HAOTIOAATh U OMHUCHIBATH XUMUYECKUH IKCTIEPUMEHT 110 PACIIO3HABAHUIO BAXKHEHIIIMX KATHOHOB METAJLIIOB, THAPOKCUI-HOHOB;

AKCIIEPUMEHTAIILHO UCCIIEI0OBATh CBOWCTBA METAIIIOB M UX COSAMHEHUN, pelaTh SKCIIepUMEHTANIBHBIE 3a/1a4l 10 TeMe «MeTaibly;

ONHCHIBATH XUMHUUECKUN HKCIIEPUMEHT C TIOMOIIIBIO €CTECTBEHHOTO (PYCCKOI0 MIIM POJTHOTO) SI3bIKA U SI3bIKA XUMHU;

MPOBOJNTH PacUeThI M0 XUMUYECKUM (POopMyJiaM U YPaBHEHUSM peakIlnii, IPOTEKAIOIUX C yYaCTHEM METaJJIOB M UX COCTUHEHHH.
MeTanpeaMeTHble pe3y/JbTATHI 00y4YeHHsI

VYyamuiics: 10J1KeH ymMemy: padoTaTh 0 COCTABIEHHOMY IIJIaHY, UCIOJIB3YsI Hapsly ¢ OCHOBHBIMHU U JIOTIOJIHUTENIbHBIE CPEICTBA (CIIPABOUYHYIO

TUTEpaTypy, cloxxubie mpudopsl, cpeactra MKT); ¢ momompio yunTesns oTOupath sl pelieHus y9eOHbBIX 3a7a9 He0OXO0MMBbIE CITIOBAPH,

SHITUKJIONEINH, CIIPABOYHUKH, HJIEKTPOHHBIE TUCKH;

COIIOCTABJISITh U OTOMpPATh UH(POPMAIIHIO, TOTYUSHHYIO U3 Pa3IMYHbIX UCTOYHUKOB (CI0BapH, SHIUKIIONEINN, CIIPABOYHUKH, SJIE€KTPOHHBIE JUCKH,

ceTh MIHTEepHET); MpeacTaBnsaTh NHPOPMAITUIO B BUJIE TAOJIHII, CXeM, OTIOPHOTO KOHCIIEKTa, B TOM ducie ¢ mpuMmenenneM cpeacts UKT;

0 OpPMIISITH CBOM MBICITH B YCTHOM M TUCHMEHHOW PEYH C YUETOM CBOMX YUeOHBIX M KU3HEHHBIX PEUYEBHIX CUTYAIIHiA, B TOM YHUCIIE C TPUMEHEHHEM

cpenctB UKT; cocTaBnsiTh pelieH3uIo Ha TEKCT; OCYIIECTBIISITh JOKA3aTEIbCTBO OT IPOTUBHOTO.

Tema «HemeTaLuibn»

IIpeameTHbIE pe3yJIbTATHI 00yUYeHUSA
Yyamuiics 10J1KeH ymemp:
UCII0JIb30BATH MPU XAPAKTEPUCTUKE HEMETAJUIOB U UX COCJIMHEHUN MOHSATHUS: «HEMETAJUIb», «TAJIOTEHBI», «AJJIOTPOITHBIE BUIOU3MEHEHUSY,
«KECTKOCTh BOJIBIY, «BpEMEHHAs JKECTKOCTh BOJIBI», KIIOCTOSTHHAS KECTKOCTD BOJIBIY, «00IIast )KECTKOCTh BOIBIY;
JIaBaTh XapaKTEPUCTUKY XUMHUECKUX dJIEMEHTOB-HEMETAIIIOB (BOIOPO/Ia, TAJIOT€HOB, KUCIOPO/a, CephlL, a30Ta, (hocdopa, yriepoaa, KpeMHHUs) IO UX
nostoxkeHuto B [leprommueckoit cucteme xumudeckux aeMeHToB J. V1. MenneneeBa (XuMudeckuii 3HaK, TOPSIIKOBBIA HOMEp, TIEPUOJI, TPYIITIA,
MOATPYyIIa, OTHOCUTEIbHASI aTOMHAs Macca, CTPOSHHE aToMa (3apsi spa, YUCIIO MPOTOHOB ¥ HEUTPOHOB B SIpE, 00IIee YUCIIO0 AIEKTPOHOB,
pacmpesiesieHre IEKTPOHOB O 3JIEKTPOHHBIM CJI0SIM), IIPOCTOE BEIIEeCTBO, PopMyTia, Ha3BaHUE U TUII BHICIIIETO OKCHJIA U THIPOKCH A, popMmyma u
XapakTep JIETYy4ero BOJAOPOJHOTO COSTUHEHNS ),
HA3bIBATh COSMHEHMS HEMETANIOB M COCTABIISITh UX (POPMYIIBI [0 HA3BAHUIO;
XapaKTepU30BaTh CTPOCHUE, OOIIHE (PU3HIESCKIE U XUMUIECKUE CBOMCTBA TPOCTHIX BEIIECTB-HEMETAIIOB;
O00BSCHSTH 3aBUCUMOCTh CBOUCTB (HJI MIPEJICKAa3bIBATh CBOMCTBA) XMMHYECKHUX DJIEMEHTOB-HEMETAILIOB (Painyc, HeMETaUTHYeCKe CBOHCTBRA
3JIEMEHTOB, OKUCIIMTEIIbHO-BOCCTAHOBUTEIHLHBIE CBOWCTBA 3JIEMEHTOB) M 00pa3yeMbIX UMK COSUHEHUH (KHUCIIOTHO-OCHOBHBIE CBOMCTBA BHICIIIAX
OKCHJIOB U THAPOKCHUJIOB, JIETYUHX BOJOPOJHBIX COETMHEHUH, OKHCIUTEbHO-BOCCTAHOBUTEIbHBIE CBOMCTBA) OT MOJIokeHus B [leproinueckoit
cucTeMe XuMH4eckux 3jieMeHToB /1. 1. Menaeneena;
ONUCHIBAThH 00IME XMMUYECKHE CBOMCTBA HEMETAILJIOB C IIOMOIIBIO €CTECTBEHHOTO (PYCCKOTO MUJIU POJHOTO) SI3bIKA U SI3bIKA XUMUH;



COCTaBJISITh MOJIEKYJISIPHBIE YPABHEHUSI peaKIUii, XapaKTepU3yIOIINX XUMUYECKHE CBOMCTBA HEMETAJIOB U UX COECJIUHEHUH, a TaK¥Ke IJIEKTPOHHbIE
YPaBHEHUS MIPOIECCOB OKUCIIEHUS-BOCCTAHOBIICHHUS;
YpaBHEHUS JIEKTPOJIUTUUECKON JTUCCOIUAIIMY; MOJIEKYJISIPHBIE, TTOJHBIE U COKpAIIEHHbIE HOHHBIE YPABHEHHS PEAKIIUI C YUACTHEM AJIEKTPOIUTOB;
YCTaHABIIMBATh IPUYNHHO-CIICJICTBEHHBIE CBA3U MEXIY CTPOCHHEM aTOMa, XUMUYECKOHN CBSA3BIO, TUIIOM KPUCTAJUIMYECKON PEIIETKH HEMETAIIOB U UX
COeIMHEHUH, UX OOIMMH (PU3UIECKIMH U XUMHUYECKUMH CBONCTBAMH;
OIIHMCHIBATHh XUMUYECKHE CBOMCTBA BOIOPO/Ia, TAIOT€HOB, KHCIIOPOa, Cephl, a30Ta, pocdopa, rpaduta, armaza, KpeMHUS U UX COSIHHEHUI ¢
MTOMOIIIbIO €CTECTBEHHOT'O (PYCCKOTO WJIA POJIHOIO) SI3bIKA U SI3bIKA XUMUU;
OMHCHIBATH CIIOCOOBI YCTPAHEHHUS JKECTKOCTH BOJBI M BBIIOJIHATH COOTBETCTBYIOIUN UM XUMUYECKUHN SKCIIEPUMEHT;
BEITIONTHSATE, HAOMIOAATh U OMHUCHIBATH XUMUYECKUH IKCIIEPUMEHT IO PAclO3HABAHUIO HOHOB BOJIOPO/Ia U aMMOHUS, CyIb(aT-, KapOoHaT-, CUITHKAT-,
docdart-, xmopua-, OpoMUI-, HOTUA-UOHOB;
SKCIIEPUMEHTAIBHO UCCIIEI0BATH CBOMCTBA METAJNIOB U UX COEIMHEHUH, pellaTh SKCIEPUMEHTAIBHBIE 3a/1a4u 110 TeMe «Hemetamsy;
ONUCHIBATh XUMUYECKUN HKCIIEPUMEHT € MTOMOIIIBIO €CTECTBEHHOTO (PYCCKOTO WJIA POJIHOTO) SI3bIKA U SI3bIKA XUMUU;
IIPOBOJUTH PACUEThI [0 XUMUYECKUM (opMyJiaM U YpaBHEHUSIM peakllii, IPOTEKAIOUNX ¢ yYaCTHEM HEMETAIJIOB U UX COEIMHEHUN.

MeTanpeamMeTHblie pe3yabTaThbl 00y4eHHsI
Yyamuiics 10J1KeH ymemp:
OpPraHW30BBIBATH YUeOHOE B3aMMO/ICHCTBIE B IPYIIe (pacupeeNiaTh PO, TOTOBAPUBATHCS IPYT C IPYTOM U T. 1.);
Mpe/IBUJIETH (IIPOTHO3UPOBATH) MOCIE/ICTBUS KOJUIEKTUBHBIX PEIICHUN;
MOHUMATh IPUYHUHEI CBOETO HEYyCIleXa U HaXOUTh CIIOCOOBI BRIXO/Ia U3 3TOM CUTYyaIlHH;
B JIMAJIOTe C YUUTENIEM YUUTHCS BhIpabaThIBaTh KPUTEPUU OLIEHKU U ONPEAEISTh CTEIeHb YCIIEITHOCTH BBIIIOJHEHUS CBOEH paboThI 1 pabOThI BCEX,
HCXO0/Is U3 UMEIOIINXCSI KpUTEPUEB, COBEPIIEHCTBOBATh KPUTEPHUH OLIEHKH U IOJIB30BATHCS MU B XO/JI€ OLICHKH U CAMOOLICHKH;
OTCTanBaTh CBOIO TOUKY 3pEHUS, apTYMEHTHUPYSI €€;
MIOJITBEPK/IaTh ApTYMEHTHI (hakTamMu;
KPUTUYHO OTHOCUTBHCS K CBOEMY MHEHHIO;
CIIyHIaTh JPYTHUX, IBITATHCS MPUHUMATE APYTYIO TOUKY 3pPEHHUS, OBITH TOTOBBIM U3MEHUTH CBOIO TOUKY 3PEHUS;
COCTaBIATH pedepaT mo omnpeaeneHHo Gopme;
OCYIIECTBIISATh KOCBEHHOE Pa3/IeIMTEIbHOE I0KA3aTENbCTBO.

JInuHOCTHBIE Pe3yJbTATHI 00y4YeHUs

Yyamuiicsa 1o/KeH:
3HAMb U NOHUMAMb: OCHOBHEIE HCTOPUYECKUE COOBITHS, CBSI3aHHBIE C PA3BUTHEM XUMUU U OOIIECTBA; JOCTHIKEHUS B 00IaCTH XUMHHU U KYJIBTYpHBIE
TpaauIuH (B YaCTHOCTH, HAYYHBIE TPAJAUIINN) CBOCH CTPaHbI; OOIIIEMHUPOBBIE JOCTHKEHUS B 00JIACTH XUMUHU; OCHOBHBIC TIPUHIIUIIBI U TTPaBUIA
OTHOIIEHHUSI K IIPUPOJIE; OCHOBBI 3/IOPOBOT0 00paza *KU3HU U 370POBbeCcOEPETAIOTNX TEXHOIOTHIA;
MpaBUJia MOBEJACHUS B UPE3BBIYAMHBIX CUTYAIIMSIX, CBSI3aHHBIX C BO3JAEHCTBUEM Pa3IMUYHBIX BEIIECTB; OCHOBHBIE MpaBa U 00S3aHHOCTHU I'PpaKJaHUHA (B
TOM YHCJIE YYaIIerocs), CBSI3aHHbIE C TIMYHOCTHBIM, TPO(EeCCHOHATHHBIM 1 KH3HEHHBIM CaMOOTIPE/IETICHHEM; COITMATFHYIO 3HAYMMOCTD U COZIep)KaHue
npodeccuit, CBI3aHHBIX C XUMUEH;
UCNBIMBIEAMb: TyBCTBO TOPAOCTH 3a POCCUHCKYIO XUMHUUYECKYIO HAYKY U YBAXXEHUE K HCTOPUH €€ pa3BUTHUS; YBAKECHUE U IPUHSATHE JOCTHKEHAN
XUMUU B MUPE; JTHOO0BB K MPUPO/IE; YBAKEHUE K OKPYKAIOIIUM (YUYaIlUMCsl, YYUTEISIM, POJUTENSIM U Ap.) — YMETh CIIyIIaTh U CIBIIIATh MapTHEPA,
IIpU3HABATh IIPAaBO KaXJ10r0 Ha COOCTBEHHOE MHEHHE, IPUHUMAThH PEIIEHUS C YUeTOM MO3UIINHA BCeX YYACTHUKOB; UyBCTBO MIPEKPACHOTO U



ACTETHUYECKUX YYBCTB HA OCHOBE 3HAKOMCTBA C MUPOM BEIIIECTB M UX MPEBPAIICHUN; CAMOYBAXEHHIE U SMOIIMOHATHHO-TIOJOKUTEIbHOE OTHOIIIEHUE K
ceoe;
NPU3HAGAMY: TICHHOCTH 37I0POBbsS (CBOETO U JAPYTHUX JI0/ei); HeOOXOIMMOCTh CaMOBBIPaXKEHUSI, CaMOpeaTu3aIii, COLUAIBHOTO MTPU3HAHUS;
0CO3HAGaMb: TOTOBHOCTH (MJIM HETOTOBHOCTH) K CAMOCTOSTEILHBIM ITOCTYIIKAM U IEUCTBUSM, OTBETCTBEHHOCTh 32 MX PE3YJIbTaThl; TOTOBHOCTH (WU
HETOTOBHOCTB) OTKPBITO BRIPAXKATh U OTCTAUBATh CBOO TO3HIINIO M KPUTUIHO OTHOCUTHCS] K CBOUM MOCTYIIKAM;
NPOAGAMD: YKOIIOTUYECKOE CO3HAHUE; T00POKETaTeIbHOCTD, JOBEpUE U BHUMATEIHHOCTD K JIFOJSIM, TOTOBHOCTH K COTPYAHUUYECTBY U APYKOe,
OKa3aHHUIO MOMOIIU TeM, KTO B Hell HyKJ1aeTcsi; 000OIIEeHHBIN, YCTOWYNBBINA U N30UpaTeNbHbIN MO3HABATEILHBIN HHTEPEC, UHUITUATUBY U
T0003HATENbHOCTh B U3YYEHUH MUpPa BEIIECTB U PEaKIIHii; 11eJeyCTPEMIEHHOCTh U HACTOHYUBOCTD B JOCTH)KEHUH 11€J1eH, TOTOBHOCTH K IIPEOI0ICHHUIO
TPYAHOCTEH; YOSKIEHHOCTh B BO3MOXKHOCTH TTO3HAHUS MPUPOIBI, HEOOXOAMMOCTH Pa3yMHOTO HCIIOH30BAHUS TOCTHIKEHUN HAYKH U TEXHOJIOTHI TSI
pa3BUTHS OOIIECTBA;
YMemb: YyCTaHABIUBATh CBS3b MEXKIY IEJIbIO U3yUEHUs] XUMUHU U TeM, JUIS Yero OHa OCYIIECTBISETCS (MOTUBAMHU); BBIIIOJIHATH KOPPUTHPYIOILYIO
CaMOOILIEHKY, 3aKJIFOYAIOIIYIOCs B KOHTPOJIE 32 IMPOLIECCOM M3yUeHHsI XUMUU U BHECEHHH HEOOXOAUMBIX KOPPEKTUBOB, COOTBETCTBYIOIUX dTalaM U
crocobaM M3y4YeHHs Kypca XUMHUHU; BBIIOJIHATH PETPOCHEKTUBHYIO CAMOOIICHKY, 3aKJIIOUAIOIIYIOCS B OLIEHKE Ipollecca U pe3ysibTaTta H3y4eHus Kypca
XMWY OCHOBHOH IIIKOJIBI, TIOJIBEJICHUN UTOTOB HA OCHOBE COOTHECEHUS IIeJiel U pe3yIbTaToB;
CTPOHTH KU3HEHHBIE U MPO(eCcCHOHANTBHBIC TUTAHBI C YIeTOM KOHKPETHBIX COIMATFHO-UCTOPUIECKHX, MTOTUTHUECKIX U SKOHOMHUYECKUX YCIIOBHIA,
0CO3HaBaTh COOCTBEHHBIE IIECHHOCTH U COOTBETCTBUE WX MPUHUMAEMBIM B JKU3HH PEIICHUSIM; BECTH JUAJIOT HAa OCHOBE PaBHOMPABHBIX OTHOIICHUN U
B3aMMHOI0 YBa)KECHUSI; BBIJICNIATh HPABCTBEHHBIN acIeKT MOBEJECHUSI 1 COOTHOCHUTD MOCTYIKH (CBOM U JPYTUX JItOJIeH) U COOBITHS C IPUHATHIMU
STUYECKUMH HOPMaMH; B TIpe/ieJiaX CBOMX BO3MOKHOCTEH MPOTUBOICHCTBOBATH JEHCTBUSAM U BIUSHUSM, TPEICTABISIFOIINM YTPO3Y KU3HU, 3JOPOBBIO
1 6€30MaCHOCTH JTMYHOCTH U OOIIECTBa.

ILlnanupyemble pe3yabTaThl 00yUeHUs
BoinmyckHUK HAyYHTCSI:
* OIIMCHIBATH CBOIMCTBA TBEPIBIX, JKUIKUX, FA3000pa3HBIX BEIIECTB, BBIICISI UX CYLIIECTBEHHBIE TIPU3HAKY;
* XapaKTepHU30BaTh BEIIECTBA [0 COCTaBY, CTPOSCHHUIO U CBOMCTBAM, yCTaHABIUBATH IPUUNHHO-CIIE/ICTBEHHBIC CBS3U MEXKIY JTaHHBIMU
XapaKTepUCTUKaMU BEIeCTBa;
* PacKphIBaTh CMBICIT OCHOBHBIX XHMHYECKUX TIOHSATUH «aTOM», «MOJIEKYJIa», «XUMHUYECKHHA 3JIEMEHT», «IIPOCTOE BEIIECTBOY, CIOKHOE BEIIIECTBOY,
«BaJIEHTHOCTBY, UCIIOJIb3Ysl 3HAKOBYIO CUCTEMY XUMUU;
* n300pakaTh COCTAB MPOCTEHIINX BEIIECTB C TOMOIIBIO XUMHUECKUX (POPMYI U CYIIIHOCTh XUMUYECKUX PEAKITUH C TTOMOIIBI0 XUMHYECKHUX
YpPaBHEHUN;
* BBIYUCIISITh OTHOCUTENIBHYIO MOJIEKYJIIPHYIO M MOJIIPHYIO MaccChl BEIIECTB, a TAK)Ke MAaCCOBYIO JIOJIIO XMMHUYECKOTO AJIEMEHTA B COSTMHEHUSIX JITIs
OIICHKH WX MPAKTHYECKON 3HAYNMOCTH;
* CpaBHUBATH 10 COCTaBY OKCHUIbl, OCHOBAHUSI, KUCJIOTHI, COJIM;
* K1accu(pUIMPOBaTh OKCUIBI U OCHOBAHUS TI0 CBOMCTBAM, KHCIIOTHI M COJIH IO COCTaRBY;
* 110JIH30BAThCS JIAOOPATOPHBIM 000PYOBaHUEM U XUMUYECKOU MMOCYI0M;
* MPOBOJIUTH HECIIOKHBIE XUMUYECKHUE OMBITHI i HAOIIOICHUS 32 U3MEHEHUSMHU CBOMCTB BEIECTB B MPOIIECCE MX MPEBpAIleHHIT; COOI0IaTh MpaBuia
TEXHHUKHU 0€301aCHOCTH MPH NMPOBEJICHNUN HAOIIO/IEHUI U OIIBITOB;
* pa3uyaTh SKCIEPUMEHTAIBHO KUCIOTHI U MIET0YH, TOJIB3YSCh HHIMKATOPAMU; 0CO3HABATh HEOOXOAUMOCTb COOIIIOIEHUS Mep OE30MaCHOCTH MPH
oOpallleHUH ¢ KUCIOTaMU U IIeJT0YaMH.
* packpeIBaTh CMBICI epuoandeckoro 3akona /1. . Menneneena;



* OMUCHIBATh U XapaKTepPU30BaTh TAOIHUHYIO GOPMY MEPHOTUIECKON CUCTEMBI XUMUUECKUX DJIEMEHTOB;

* XapaKTepU30BaTh COCTAB ATOMHBIX SIIEP U paclpeielieHUue Yncia 3JIEKTPOHOB 110 3JIEKTPOHHBIM CIIOSIM aTOMOB XUMUYECKUX AJIEMEHTOB MaJIbIX
MIEPHOJIOB MEPUOTUIECCKON CUCTEMBI, a TAKXKE KA M KaJIbIIUS,

* paznuyYaTh BUJIbI XUMHUYECKON CBSI3HM: HOHHYIO, KOBAJIEHTHYIO MOJIIPHYIO, KOBAJIEHTHYIO HEMOJIIPHYIO U METaNINYECKYIO;

* n300pakaTh AIEKTPOHHO-MOHHBIE (POPMYIIBI BEIIeCTB, 00pa30BaHHBIX XUMUYECKUMU CBSI3SIMH PA3HOTO BUJA;

* BBISIBJISITH 3aBUCUMOCTH CBOMCTB BEIIECTB OT CTPOSHHS UX KPUCTAJUIMUECKUX PEHIETOK: HOHHBIX, aTOMHBIX, MOJIEKYJISIPHBIX, METAIUTMUYECKUX;

* XapaKTepHU30BaTh XUMUUECKHE AIEMEHTHI U UX COSIMHEHUS HAa OCHOBE MOJIOKEHUS JIEMEHTOB B MMEPHOIUIECKON CUCTEME U OCOOCHHOCTEH CTPOCHHUS
UX aTOMOB;

* XapaKTepHU30BaTh HAYUYHOE U MUPOBO33PEHUECKOE 3HAUCHUE TIEPUOIMUECKOTO 3aKOHA U MIEPUOINIECKON CUCTEMBI XUMHUUECKUX 3eMeHToB 1. U.
MeHneneeBa;

* OOBSICHSITH CyTh XUMUYECKHUX ITPOILIECCOB U UX MPUHIUIHAILHOE OTJINYNE OT PU3NUYECKUX;

* Ha3bIBATh MIPU3HAKU U YCIOBHS MPOTEKAHUSI XUMUYECKUX PEaKITUil;

* YCTaHABJIMBATh PUHAICKHOCTh XUMUYIECKOH peakIiy K ONpeIeIEHHOMY THUITY TIO OJTHOMY W3 KJIACCH(PMKAIIMOHHBIX IPU3HAKOB: 1) 1Mo 4uciy U
COCTAaBYUCXOJIHBIX BEIIECTB U MPOAYKTOB PEAKINH (PEAKIIUU COSTMHECHHUS, PA3IOKESHHUS, 3aMEIIIEHUS 1 0OMeHa); 2) MO BBIJCICHUIO UJIH MOTIIOMEHUTIO
TETUTOTHI (PEAKITUN FK30TEPMHUUECKHE B HIOTEPMHUIECKHUE); 3) IO M3MEHEHHIO CTENIEHEH OKUCICHUS XUMUYECKUX JIEMEHTOB (peaKInu
OKHCJIMTENFHO-BOCCTAHOBUTEIBHBIC); 4) IO 00paTUMOCTH Tpoliecca (peakiuu o0paTUMbIe U HEOOpaTUMBIE);

* COCTaBJISITh YPABHEHHUSI SJIEKTPOIUTUUECKOH IMCCOMALINN KUCIIOT, IIeJI04eil, coyieit; MoJIHbIe U COKpAIEHHbBIE HOHHBIE YPaBHEHUS peakliuii oOMeHa;
YpaBHEHHSI OKUCIUTEIbHO-BOCCTAHOBUTEIHHBIX PEaKIIHiA;

* POTHO3UPOBATH MPOYKTH XUMHUECKUX PEaKIuii Mo popmMyiam/Ha3BaHHSIM UCXOIHBIX BEIIECTB; OMPEEIISATh HCXOHBIE BEIeCcTBa 0
(dbopMyIaM/Ha3BaHUSAM TTPOJTYKTOB PEAKIIHH;

* COCTABJISITh YPABHEHHsI pEaKIIUii, COOTBETCTBYIOIIUX MMOCIIEIOBATEILHOCTH («I[EMOYKEY) MPEeBpaIlleHuii HEOPTaHUUECKUX BEIIECTB Pa3InUHBIX
KJIACCOB;

* BBISIBIISATH B MIPOIECCE IKCTIEPUMEHTA MPU3HAKH, CBUJIETEILCTBYIOIIHNE O MPOTEKAHUU XUMUYECKOU PEaKIiuu;

* IIPAUTOTOBJISITH PACTBOPBI € ONPEACIEHHON MACCOBOM JI0JIEN paCTBOPEHHOTO BEIIECTBA;

* OMpEeNIeIIATh XapaKTep CPe/bl BOAHBIX PACTBOPOB KUCIIOT U IIEI0YeH M0 M3MEHEHHUIO OKPACKH WHNKATOPOB;

* IPOBOJIUTH KAaYECTBEHHbIE PEaKIIUU, IOITBEPIKIAIONIIE HATMYHNE B BOJHBIX PACTBOpaX BEUIECTB OTAE/IbHBIX HOHOB

* OMpeIeATh MPUHAICKHOCTh HEOPTaHUUECKUX BEIIECTB K OJTHOMY U3 U3YUYCHHBIX KJIACCOB/TPYIIN: METAJUIBI U HEMETAJLIbI, OKCH/IbI, OCHOBAHHSI,
KHCIIOTHI, COJIH;

* COCTaBJISITH (POPMYJIBI BEIIIECTB 11O UX HA3BAHUSM; OIMPEIEIISATh BAIGHTHOCT U CTETIEHbh OKUCJICHHSI 3JIEMEHTOB B BEII[ECTBAX;

* COCTaBJISITHh (POPMYJITBI HEOPTAHUUECKUX COSTUHEHHM 10 BAJIGHTHOCTSIM U CTETICHSIM OKUCIICHHS 2JIEMEHTOB, a TaK)Ke 3apsaM HOHOB, YKa3aHHBIM B
Ta0JIUIe PACTBOPUMOCTH KHUCIIOT, OCHOBAHHUI U COJIEH;

* OOBSICHITH 3aKOHOMEPHOCTH U3MEHEHUST PU3NUECKUX U XMMHUECKUX CBOWCTB MPOCTHIX BEIIECTB (METAIJIOB U HEMETAIIJIOB) U MX BBHICIIIUX OKCH/JIOB,
00pa30BaHHBIX AJIEMEHTAMH BTOPOTO U TPETHErO MEPUOIOB;

* Ha3bIBAaTh OOIME XUMUYECKUE CBOWCTBA, XapaKTEePHBIE JJISl TPYIIIT OKCUIOB: KUCIOTHBIX, OCHOBHBIX;

* Ha3bIBaTh OOIIME XUMUYECKUE CBOMCTBA, XapaKTEPHbIE /JISl KaXX/I0T0 U3 KJIACCOB HEOPraHMYECKHUX BEIIECTB: KUCIOT, OCHOBAHUMN, COJIEH;

* PUBOANTH MIPUMEPHI pEaKIuii, TOTBEPKIAOIINX XUMHUECKHAE CBOMCTBA HEOPTaHMYECKHUX BEIIECTB: OKCUJIOB, KICIIOT, OCHOBAHUMU U COJIEI;

* OIIpEJIEISATh BEIIeCTBO-OKUCIUTEINb U BEIIECTBO-BOCCTAHOBUTEIb B OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX PEAKIUSIX;

* COCTaBJISITh OKACTUTENEHO-BOCCTAHOBUTEIBHBIN OallaHC (JIJIs1 M3YUYSHHBIX PEaKIlnii) 0 MPeIIOKEHHBIM CXeMaM PEeaKIuii;



* POBOJIUTH JIAOOPATOPHBIE OTBITHI, TIOITBEPIKIAIOIINE XUMUYECKIE CBOHCTBA OCHOBHBIX KJIACCOB HEOPTAaHMYECKHUX BEIIECTB;

BovinycKHUK noayuum 603mM0MCHOCMb HAYYUMbBCA:

* 2PaAMOMHO 0OpaAWAMBCS C 8eUleCmMB8aAMU 8 NOBCEOHEBHOU HCUSHU,

* 0CO3HABAMb HEOOXOOUMOCHb COONI00eH UL NPABUI IKOJIO2ULEeCKU Oe30NACH020 N0BeOeHUsl 8 OKPYICalouell NpUpooHoll cpeoe;

* NOHUMAMb CMBLC]L U HeOOX0OUMOCIb COONI00eHUS NPeONUCAHUT, NPedla2aeMblX 8 UHCMPYKYULX N0 UCNOIb3068AHUIO N1eKAPCME, CPedCcms Obimogoll
Xumuu u op.,

* UCNONL308AMb NPUOOPEMEHHDBLE KIII0Ye8ble KOMNEeMeHMHOCMU NPU 8bINOJIHEHUU UCCIe008AMeNbCKUX NPOEKMO8 N0 U3VHeHUI0 C80UCME, CNOC0D08
NOJYYEeHUs U PACNO3HABAHUS BEULeCMEB,

* PaszeuUsamMs KOMMYHUKAMUBHYIO KOMNEeMEeHMHOCMb, UCNOIb3YS CPeOCmBd YCMHOU U NUCbMEHHOU KOMMYHUKAYUYU npu pabome ¢ mekcmamu yieOHuKa
U 0ONOIHUMETbHOU TUMepamypol, CNPABOYHbIMU MAOIUYAMY, NPOSIGTISMb 2OMOBHOCTb K Y8ANCEHUIO UHOL MOYKU 3peHUst NPU 00CyrHcOenuU
Dpe3yibmamos 6blNOJIHEHHOU pabombl,

* 00BLEKMUBHO OYEHUBAMb UHDOPMAYUIO O 8eUeCMBAX U XUMUYECKUX NPOYeccax, KpUmuiecku OmHOCUMbCS K NCe8OOHAYYHOU UHpOopMayuy,
Heo0OpoCcosecmHOll peKiiame, KACAIOWeNCs: UCNONb308ANHUsL PA3IUYHBIX 6eLeCms.

* 0CO3HABAMb 3HAYEHUEe MeOPemUdecKUx 3HaHUUl OJisl NPAKMU4ecKol 0esimelbHOCMU Yell06eKd;

* ONUCHIBAMb U3YUEHHble 00BbEKMbL KAK CUCTEeMbl, NPUMEHSSL I02UKY CUCEMHO20 AHANU3A,

* NPUMEHSAMb 3HAHUSL 0 3AKOHOMEPHOCMAX NePUOOULECKOU CUCMEMbl XUMUYECKUX D]IeMeHmMO8 OJisl 00bIACHeHUs U NPeOBUOeHUs. CBOTICME KOHKPEeMHbIX
eeulecmas,

* paszeusams UHGOPMAYUOHHYIO KOMNEMEHMHOCb NOCPEOCMEOM Y2lyONeHUs 3HAHUL 00 UCTOPUU CIMAHOBIeHUS XUMUYeCKOU HAYKU, €€ OCHOBHBIX
NOHAMUT, NePUOOUYECKO20 3AKOHA KAK 00H020 U3 BANCHEUULUX 3AKOHO8 NPUPOObL, d MAKHCE O COBPEMEHHBIX OOCMUNCEHUSIX HAYKU U MEXHUKU.

* cocmasiams MONEK)ISAPHbLE U NOJIHbLE UOHHBLE YPABHEHUS N0 COKPAUEHHBIM UOHHBIM YPAGHEHUIM,

* IPUCOOUMb NPUMEPLI PeaKyUll, NOOMEEPACOAIOUWUX CYUeCMBOBANHUE 83AUMOCEAZU MEAHCOY OCHOBHBIMU KIACCAMU HEOP2AHUYECKUX 8eUjeCmE,

* NPOCHO3UPOBAMb Pe3)IbMAambl 6030eUCMBUS PA3TUYHLIX (PAKMOPOE HA UMeHeHUe CKOPOCMU XUMUYECKOU PeaKyull,

* NPOCHO3UPOBAMb Pe3)IbMambl 8030eLICMBUS PA3TUYHBIX (PAKMOPOS HA CMeujeHue XUMUYECKO20 PABHOBECUsL.

* IPOCHO3UPOBAMb XUMUUECKUE CEOUCMBA BeUeCME HA OCHOBE UX COCMABA U CMPOCHUSL,

* NPOCHO3UPOBAMb CNOCOOHOCMb 8elyecmBd NPOSGIIsMb OKUCIUMENbHbIE UTU 60CCMAHOSUMEIbHBLE C8OLICMBA C Y4EMOM cmeneHell OKUCTeHUs
211eMEeHMO8, BX00AUWUX 8 e20 COCMAB;

* GLIAGIAMb CYUIECNBOBAHUE 2eHeMUUECKOU 3AUMOCEI3U MeAHCOY Geuecmeamu 8 psaoy: NPoCmoe 6euecmeo — OKCUO — SUOPOKCUO — COJLb,;

* OP2aHU306bI6AMb, NPOBOOUMb YUEHUYECKUE NPOEKMbL N0 UCCIIe008AHUIO CEOTICME 6eUeCME, UMEIOUWUX BANHCHOE NPAKMUYecKoe 3HaAYeHue.



Cucrema ¢opm KOHTPOJIS YPOBHS JOCTH/KEHHUH YUAIIUXCH ¥ KPHTEPHHU OLlCHKHU

B paboueit nporpamme mnpenycMoTpeHa cucreMa ¢GopM KOHTPOJISI YPOBHS JOCTHKeHHI ydamuxcsi 4 KpuTepuu ouneHku. KoHTpoib
3HAHWN, YMEHUH M HaBBIKOB y4alMXCs - BOXHEHIINMN 3Tan y4eOHOro IpOIecca, BBHIIOJIHSIOMUN 00yJarollyo, IPOBEPOUHYIO, BOCIIUTATEIBHYIO U
KOPpEeKTHpYoIyto (GyHKIUH. B CTpyKType mHporpaMMbl IPOBEPOYHBIE CPEICTBA HAXOJSATCS B JIOTHYECKOW CBSI3W C COJEpKaHWEM YydeOHOTO
Marepuana. Peanuszanus MexaHu3Ma OLEHKU YPOBHS OOyUEHHOCTH IPEAIONAracT CUCTEMATHU3alMI0 U 00O0OIIeHNE 3HAHUI, 3aKpeIlUIeHHe YMEHUH u
HABBIKOB; MPOBEPKY YPOBHSI YCBOCHMS 3HAHWH W OBIAJICHUS YMEHHMSIMH U HAaBBbIKAMHU, 3aJJaHHBIMU KakK IUIAaHMpyeMble pe3ysbTarbl oOydeHus. OHu
IIPEJICTABIISIIOTCS B BUJE TPEOOBAHUI K IIOJATOTOBKE yUaIIUXCS.

JIiss KOHTPOJNS YpOBHS JOCTHIKCHHU YYaIUXCs WCIONB3YIOTCS TakKue BUABI B (OPMBI KOHTPOJS Kak MpeIBapUTENIbHBIA, TEKYIIUH,
TEeMAaTUYEeCKUH, UTOTOBBI KOHTPOJb; (OpPMBI KOHTPOJS: KOHTpoONbHas pabora, AudQepeHIUpoBaHHBI HHIUBUIYaTbHBIA MUCHMEHHBIH OIpOC,
caMoCTOsITeNIbHAs [TPOBEpOUHasi paboTa, TECTUPOBAHUE, TUKTAHT, IMCbMEHHBIE JOMAIITHUE 3aaHMsl.

Jlig TeKylero TeMaTuyeckoro KOHTPOJIS U OLEHKM 3HAHUM B CHCTEME YPOKOB IPEIyCMOTPEHBI KOHTpOJbHBIE padoThl. Kypc 3aBepiator
YPOKH, O3BOJISAIOIIKE 0000IIUTh U CUCTEMATU3UPOBATh 3HAHNUS, a TAK)KEe IPUMEHUTh YMEHHUSI, IPHOOPETEHHBIE TPH U3YyUYECHUH XUMUH.

Kpurepnu u HOpMbI OLICHKH 3HAHHUI 00y4aromuxcs

1. OeHka ycTHOTO OTBETA.
O1meTka «5»:
- OTBET MOJIHBIA U NPABWIHHBIA HA OCHOBAHUY U3YUYEHHBIX TEOPUI;
- Marepuaj U3JI05KEH B ONPEACIICHHON JJOTUYECKON MOCIIeIOBATEIbHOCTH, TUTEPATYPHBIM SI3bIKOM;
- OTBET CaMOCTOSTEIbHBIM.
OtMeTKa «4»;
- OTBET MOJIHBIA U MPAaBWJIHHBIA HA CHOBAHUH U3YUYEHHBIX TEOPHI;
- Marepuall U3J0XKeH B ONpeIelIeHHON JIOTUYECKOW MOCIe0BaTEIbHOCTH, MPU 3TOM JOMYIIEHBI JBE-TPU HECYIIEeCTBEHHBIE OIMUOKH, UCIIPABICHHEIE
o TpeOOBAHUIO YUUTEIS.
Or1merka «3»:
- OTBET IOJIHBIH, HO IPU ATOM JOIyIeHa CYIIECTBEHHAs OIINOKa UM OTBET HEMOJIHBINA, HECBSI3HBIN.
O1meTka «2»:
- Ipu oTBeTe OOHApY>KEHO HEMOHMMAaHHE YYalllUMCSi OCHOBHOTO COJEepKaHUs y4yeOHOro Mmarepuaia MM JOIMYIIEHBI CYIIECTBEHHbIE OIIHOKH,
KOTOpbIE yUalllUKCs HE MOXKET UCIIPABUTH IIPH HABOJSIIKUX BOIPOCAX YUUTENS, OTCYTCTBHE OTBETA.
2. OneHKA HKCMePUMEHTAJIBLHBIX YMEHHIA.
- O1leHKa CTaBUTCS HA OCHOBAHUY HAOIOJCHHUS 32 YUAITUMUCS ¥ MUCBMEHHOTO O0TYeTa 3a paboTy.
OtMmeTka «5»:
- paboTa BBIIOJIHEHA TTOJHOCTHIO U IPABIIIBHO, CHENaHbI IPaBUIIbHBIE HAOTIOICHUS U BHIBOJIBI;
- DKCIIEPUMEHT OCYIIECTBIIEH IO IJIaHy C YYETOM TEXHHUKH 0€30IaCHOCTH M MpaBuil pabOThI ¢ BelleCTBAaMHU U 000pyA0BaHUEM;
- TPOSIBJIIEHBl OPraHU3ALMOHHO - TPYAOBBIE YMEHUS, MOJJIEPKUBAIOTCS YUCTOTA pabOvero Mecta U MOpsAJIOK (Ha CTOJie, IJKOHOMHO HCIOJb3YIOTCS
PEaKTHBHI).



Otrmerka «4»:
- paboTa BBITNIOJHEHA MPaBUJIBHO, CJCIaHBl MPaBUIbHBIE HAOMIOIEHUS W BBIBOJABI, HO MPH ITOM SKCIIEPUMEHT IMPOBEJACH HE IMOJTHOCTHIO WIIH
JIOTIYIIIEHBI HECYIIIECTBEHHBIE OIMOKHN B paboTe C BEIIECTBAMHU U 000PYIOBAaHHEM.

OtMeTKa «3»:
- paboTa BBINOJHEHA MPABUJIHHO HE MEHEe YeM HAIOJIOBUHY WJIM JOMYIEHAa CYIIEeCTBEHHAs OIMMOKAa B XOJe IKCHEPUMEHTa B OOBSICHEHHH, B
opopMIICHHH Pa0OTHI, B COOJIOJCHHWM IPABHJI TEXHUKH OE30IaCHOCTH Ha paboTe ¢ BEIIeCTBaMH M O00OpYIOBaHUEM, KOTOpas UCIPABIISETCS IO
TpeOOBAHUIO YUUTEIS.

OTMeTKa «2»:
- JomymieHsl 1Be (u 6ojee) CYIIeCTBEHHBIE OIMMOKH B XOJe: AKCIEPUMEHTa, B OOBSICHEHHH, B OQOpMIICHHU pabOThL, B COOMIOJACHHUU TPABUI
TEXHUKH 0€30IMacHOCTHU MPH PadOTe C BEMeCTBAMHU U 000pYyI0BaHUEM, KOTOPBIE YUaITUiCs HEe MOYKET HCIPABUTH JaKe 10 TPEOOBAHUIO YUUTEIS;

Otrmerka «1I»:

- paboTa He BBINIOJIHEHA, Y YUaIlerocs OTCYTCTBYET dKCIIEPUMEHTAIbHBIC YMEHHUSI.
3. OneHka yMeHHil pemaTh pacueTHbIe 3aJ1a4H.

OTMeTKa «5»:
- B JIOTHYECKOM PACCyKJICHUU U PEIICHUU HET OMMOO0K, 3a/Jaya pelieHa parroHaIbHbIM CIIOCOO0M;

OTtMeTKa «4»:
- B JIOTUYECKOM PACCYKJICHUU U PEIICHUSX HET CYIIECTBEHHBIX OIMMOOK, HO 3a/1aua pelieHa HepalMoHATBHBIM CIIOCOOOM, HWITH JOMYIIEeHO He Oojee
JIBYX HECYIIECTBEHHBIX OIMHOOK.

Otrmerka «3»:
- B JIOTHYECKOM PACCYKJICHUHU HET CYIIECTBEHHBIX OITUOOK, HO JOIyIIeHa CYIIECTBEHHAs OIMMOKa B MATeMaTHYECKUX pacueTax.

O1rmeTKka «2»:
- IMEETCS CYIECTBEHHBIC OMMOKHU B JIOTHYECKOM PACCYXKJIECHUU U B PEIICHHH.

Otmerka «1I»:

- OTCYTCTBHE OTBETA Ha 3aJjaHue.
4. OuneHka NUCbMEHHBIX KOHTPOJIbHBIX padoT.

OTMeTKAa «5»:
- OTBET IOJIHBIN W MPaBUIHHBINA, BO3MOXHA HECYIECTBEHHAsS OITHOKA.

OTMeTKa «4»:
- OTBET HETIOTHBIN WK JOMYIIEHO He OoJiee IBYX HECYIIEeCTBEHHBIX OITHOOK.

OrMeTKa «3»:
- paboTa BBIIOJIHEHA HE MEHEee YeM HAIMOJIOBUHY, JOMYIIEeHA OJJHA CYIIIECTBEHHAsI OIIMOKA U TIPH STOM J[BE-TPU HECYIIIECTBEHHBIE.

OTMeTKa «2»:
- paboTa BBIMIOJIHEHA MEHBIIIE YeM HAMOJOBUHY WJIM COACPKHUT HECKOJIBKO CYIIECTBEHHBIX OIMUOOK.

OrMeTKa «1»:
- paboTa He BBHIOJTHEHA.
[Ipu oreHKe BHITIOJTHEHHS TUICBMEHHON KOHTPOJIBEHOW paboThl HEOOXOIUMO YUUTHIBATh TPEOOBAHUS €AMHOTO Op(orpad)iuecKoro pexkxuma.
5. Ouenka TecToBBIX padoT.
88-100% - mpaBUIIBHBIX OTBETOB OIleHKa  «5»



62-87% - npaBUIBHBIX OTBETOB OIlEHKa «4»
37-61% - mnpaBUIBHBIX OTBETOB OoreHKa <«3»
0—36% - npaBUIBHBIX OTBETOB OIIEHKa <«2»

Onenka pedepara. Pedepar omneHuBaeTcs IO CIEAYIOIAM KPHTEPHUSAM: COOJIOJCHHE TpeOOBaHWU K ero OoQOpMJICHHIO; HEOOXOJIUMOCTH H
JIOCTaTOYHOCThH JIJISl PACKPBITHSI TeMBI MPUBEJIEHHON B TeKcTe pedepata mHPopMaIuu; yMeHne o0ydaromerocs cBOOOJHO M3JlaraTb OCHOBHBIE HJIEH,

OTpakeHHBIE B pedepaTe; CiocOOHOCTh 00yUarOIIerocs MOHATh CYTh 3a7aBaeMbIX BOIIPOCOB U CPOPMYIIMPOBATH TOYHEIE OTBETHI HA HUX.

TemaTH4eckoe NJIAHUPOBAHHE MO0 XUMHH 9 Kiace
(2 yaca B Heje/110, Bcero 65 yacoB, H3 HUX 2 4Yaca - pe3epBHOE BpeMs)

YMK O.C.I'abpuensina.
Ne HaumenoBanue Bcero LELU
KonrtpoabHbie
n/n TeMBI 4acoB IIpakTHyeckne padoThI
padoThI
1. [ToBTOpeHue
OCHOBHBIX BOIIPOCOB 5 Bxonnas
Kypca 8 kiacca.
2. Tema 1. o o
16 Nel. Ilosrydenue u cBolicTBa COEIMHEHUI METAILIOB. Ne 1, Ne2 3a 1 yetBepTh
Meramibl
3. Tema 2. No 2. DxcnepuMeHTanbHbIe 3aa4n 1Mo Teme: «lloarpyrmma kuciopoay.
Hewmerainsl 8 Ne 3. DkcnepumenTanbHble 3a1aun 1o Teme: «lloarpynmne! azorta u Ne 3
yriaepozaay.
Ne 4. Tlosryuenne, cobupaHue U paclio3HaBaHUE ra3oB.
4. Tema 3.
Opranunueckue 12
COEJIMHEHUS
S. O06o01enne 3HaHUH
10 XUMHWH 3a Kypc 4 Hroroas
OCHOBHOM ILIKOJIBI
6. Bceero 65 4 5

I'paduk npoBeeHHss KOHTPOJIsI 3HAHUH

Nen\nn Tema ypoka Mara
1. Bxonnas xonTposbHas pabota
2. KonTpossnas padora Nel 3a 1 yerBepTh
3. Kontponpnas padota Ne 2 mo teme «MeTamiby
4. K.p. Ne3 3a 1 nomyroaue




5. KonTtponbnas padota Ne 4 mo teme «Hemeranabn»

6.
UroroBast koHTpoJIbHAs paboTa
KanengapHo-teMaTH4ecKkoe MIaHUPOBaHHE MO0 XUMHH 9 K1ace
(6cezo 65 uacoe, 2 uaca 6 neoenio)
dara JKCIepUMEeHT:
No . O— 1eMOHCTpAIMOHHBII
Tema ypoxka mwiad | ¢akr H3y4uaemble Bonpochbl A pan
n/n ONBIT
JI. O— 1aGopaTopHbIii ONIBIT
IloBTOpEeHHE OCHOBHBIX BOMPOCOB Kypca 8 Kiacca 5 yacon
1. Broanpiii nuacTpykTax no Th B kabunere Bronnplit uHCcTpyKTaX 10 Th B kabuHEeTe XUMHUH.
xumui. [Iporiecchl okucneHus u [Iporteccrl OKUCTEHUS U BOCCTAHOBJICHHUSI.
BOCCTAHOBJICHHUSI.
2 OKHCTUTENIEHO-BOCCTAHOBUTEIHLHBIC CBoiicTBa OKCHJIOB, KUCJIOT, OCHOBAHHIA U COJIEH B CBETE
peaxkuuu. TEOPUU AEKTPOJIUTUUECKON JUCCOLUAIUH U ITPOLIECCOB
OKHUCJICHUSI-BOCCTAHOBIICHUSI.
3 XapakTepucTuKa JIeMeHTa o ero XapakTepucTrKa 3JIeMeHTa MO0 ero MOJIOKEHHUIO B
MIOJIOKEHUIO B IEPUOJINYECKON CUCTEME MePUOJNYECKON CHCTeME XUMUYECKHX dyieMeHToB J[. U.
XUMHUYeCKuX dyeMeHToB [[. U. MenneneeBa. CpaBHeHHE CBOWCTB MPOCTOTO BEIIECTBA CO
Menpeneena. CBOMCTBaMM MPOCTHIX BEIIECTB, 00Pa30BaHHBIX COCETHUMU
0 TEePUOTy PIEMEHTaMU; aHATOTHYHO JIJISl COceiei 1Mo
noarpymnne. CoctaB U XapakTep BBICIIETO OKCHJIA,
THIPOKCH/IA, JIETY4ero BOAOPOTHOTO COSAMHEHUS (st
HEMETAJIJIOB).
4 ['enetnueckue psisibl MeTamia u ['enetnueckue psipl MeTallla U HeMeTaslia.
HeMmeTaia.
5 [TonsiTHE O IEPEXOTHBIX dNIEMEHTAX. [lonsTHe o0 mMepexXoaHBIX »dIeMeHTaxXx. AMQOTEPHOCTb.
AMDOTEPHOCTD. ['eneTndeckuii psii MEpexXoTHOTO SIEMEHTA.




Tema 1. Merasuiel 16 yacos

1. Ilepuoanueckuii 3aKoH u [lepnonnueckuii 3akon [[.11.Menneneesa. llepunoanueckas
(6) | mepuoauUecKas CUCTEMa XUMHYECKIX cucreMa xumuuecknx snemerToB J[.M.Menneneesa — rpa-
anemenToB J[.M1.MeHnieneeBa B cBeTe ¢duyeckoe otobpaxenue [lepuoauyeckoro 3aKoHa.
y4eHus o cTpoeHuu atoma. [lonoxxenue Ou3nyecKkuii CMBICI HOMEpa AJIEMEHTa, HOMepa Meproja u
METaJUIOB B IEPHOIMUECKON CUCTEME HOMepa TPYMIbl. 3aKOHOMEPHOCTH U3MEHEHUS CBOMCTB
XUMHYECKHX HJIEMEHTOB 3JIEMEHTOB B MepUOIax U rpynmnax. 3HaueHue
JI.M1.MenneneeBa u CTpOEHHE UX [leproauyeckoro 3aKoHa U NEPUOAUUECKON CUCTEMBI.
aTOMOB. [lonoxeHre METaJIJIOB B IEPUOINYECKON CUCTEME
xuMudeckux daeMenToB J[.M.MenneneeBa. OcobeHHOCTH
CTPOEHUS] aTOMOB METAJIJIOB .
2. ®du3nyuecKkue CBOMCTBAa METAJIOB. Oobmue ¢puznyeckre CBOMCTBA METALIOB. 3HAUCHHE JI.LO OO6pa3ipl pazIuyHbBIX Me-
(7) METaJJIOB B pa3BUTHH Y€JIOBEYECKON IIMBUIIN3AIINN. TaJJIOB
3. Mertannel B ipupoae. CriiaBel. Haxoxnenue metamos B npupoje. CiuiaBbl, UX . O. Obpa3upl CIJIaBOB.
(8) KJTaCCH(UKAIIHS, CBOMCTBA U 3HAYCHHE. Komnexnus pya MeTasios,
M0JIE3HBIE UCKOTIAeMBbIE.
4 XVMUYECKUE CBOWCTBA METAILIIOB. XUMHYECKHe CBOMNCTBA METAJUIOB KaK BOCCTAaHOBUTEIIEH. J.0O. B3aumoseiictBue mertain-
(9) | DAEKTPOXUMHUYECKUH PsiT HAMPSKSHUMA DNEeKTPOXUMHUYECKUN Psifl HAPSDKSHUH METAJIJIOB M €T0 JIOB C HEMETAJJIAMH.
METaJUIOB. UCTIOJIb30BAHUE JUUISl XapaKTEPUCTHUKU XUMHUECKUX JI.O. B3aumoieiictBue metai-
CBOMCTB KOHKPETHBIX METAJLJIOB. JIOB C pacTBOpaMH KHUCJIOT U
CoJIei.
5 Crioco6wI TTOJTYYEHUS METaJIJIOB. CrocoOpl MOMy4YeHUsT METAJIOB: MUPO-, THAPO- M DIIEK-
(10) | Koppo3us metamioB u crmocoObl 60psObI TpoMeTaiutyprus. Koppo3us MeTamioB u crocoObl 60psObI
C HEH. C HEM.
6 OO6mast xapakTepuUCTUKa MICJIOYHBIX Me- CrtpoeHue aTOMOB 1IEJI0UYHBIX MeTaIIOB. [1{enounble J.0 O06pa31sl MIET0UYHBIX Me-
(11) | Tammos. Baxwuerimue COETMHEHUS METaJIJIbI — IPOCTHIE BEIIECTBA, NX (PU3NUECKHE U TaJ1o0B. B3aumoeiictue
HIETTOYHBIX METAJLIOB. XUMHUYECKHEe CBOMCTBa. BaxkHelre coennHeHUs T1e- HATpPWsL, TUTHS C BOJAOW; HATPHUS
JIOYHBIX METAJIJIOB — OKCH/JIbIL, THAPOKCHJIBI M COJIU, UX C KUCJIOPOJIOM.
CBOIICTBa U IPUMEHEHNE B HAPOJHOM XO3SIHCTBE. JI.O O3HakomieHue ¢ oopas-
[[aMU IPUPOJIHBIX COECTMHEHUM
HaTpHsL.
7 OO611as XapaKTepUCTUKA DJIEMEHTOB CtpoeHune aTOMOB IEJI0YHO3EMEITbHBIX METAIIJIOB. J.O O6pa31s! meaouHo3e-




(12)

riaBHoM noArpynmns! 11 rpynmsr.

[Ilenoyno3emenbHBIE METAILIIBI — IPOCTHIE BEIIECTBA, UX
($u3HUYeCKre U XUMHUYECKUE CBOWCTBA.

MEJILHEIX MeTaIoB. B3au-
MOJICMCTBHE KaJIbIIUS C BOJIOM;
Marausi ¢ KHCIOPOJIOM.

8 CoeuHeHus EeJI0UYH03EMENTbHBIX [TonyuyeHnue u npuMeHEHUE OKCU/IA KaTIbIUsl (HerarmeéHou JI.O O3nakomiieHue ¢ oOpas-
(13) | meTayIoB. u3BecTH). [lomydenne u nmpuMeHeHHe THAPOKCUIA KATBIUS | 1IaMUA MMPUPOIHBIX COSTUHEHUN
(rammenoit n3Becty). Pa3HOBUIHOCTH TMAPOKCUIA KATBIUS | KAJIBIIHSL.
(M3BecTKOBAs BOJA, M3BECTKOBOE MOJIOKO, ITYITIOHKA).
Coeounenus xanvyus Kak cmpoumeivHule U NOOeI0YHbLe
Mamepuaisl (Mejl, Mpamop, U36eCmHsIK).
9 AJIOMUHUHN U €r0 COeIMHEHHUS. Crpoenue atoma amomunusi. @uznueckue u xumuueckne | 1.0 [lomyuenue runpokcua
(14) | IlpumeHeHUE CIITABOB ATFOMUAHHUS CBOMCTBA ATIOMHUHUS - MPOCTOTO BerecTBa. Obactu ATIOMHUHHS B €TO B3alMO-
BKMIIO (PK) IIpUMEHeHUs amoMuHus. [Ipuponelie coenuenus JIEHCTBHE C PACTBOPAMHU KUCIIOT
amroMuHuS. CoOeouHeHUs antoOMUHUSL - OKCUO U 2UOPOKCUO, U IIeJIoUei.
ux amgpomepHvlil xapaxmep. JI.O.O3HakoMiieHue ¢ o0pas-
[[aMU IPUPOJIHBIX COECTMHEHUH
ATIOMIHMSL.
10 | KontposbHas pabota Nel 3a 1 ueTBepTh
s
11 Kenezo Crtpoenue aToma xese3a. CTETIEHH OKUCIICHUS Kele3a. .0 Ilomydenne ruIpOKCHIOB
(16) Oduznueckre 1 XUMHUECKHE CBOMCTBA xkeie3a — npoctoro | xkenesa (II) u (I1D).
BEIECTBA. JI.O O3nakomiienue ¢ odpas-
[[aM{ TIPUPOIHBIX COCTUHEHMHA
Kenesa.
12 | Coenunenus xenes3a. [ [pumenenue Ob6nactn mpuMeHeHUs xemne3a. OKCUABI M 2UOPOKCUObL
(17) | crutaBoB m coeuHenuii B PoctoBckoi xenesa. [ enemuueckue psaovt Fi e’" u Fe’". Bancnetiuue
06.1. (PK) conu drcenesa
13 [Ipaktraeckas padbota Nel. [Tomyduenue n
(18) | cBoiicTBa COeIMHEHHNI METAILJIOB.
14 | O6001eHne U cucTeMaTru3aIus 3HaHUH Pemenue 3amayd u ynpaxHeHHH.
(19) | mo reme «MeTamib.
15 | Kontposabnas padora Ne 2 o Teme
(20) | «Metamib»
16 | AHanm3 KOHTPOJIBHOU PabOTHI.

@2y




OO61mas XxapakTepuCcTUKa HEMETAIIOB.

[Tonoxxenre HEMETAIIOB B HepHOHH‘IeCKOﬁ CUCTEMC

J.0. Komekmust o0pa3ioB He-

(22) xummrdeckux dnemeHToB J[.M. MenaeneeBa. OcoOOEHHOCTH | METAJJIOB B Pa3IMYHBIX ar-
CTPOEHUSI aTOMOB HEMETAJUIOB. DJIEKTPOOTPUIIATEIbHOCTD, | PETaTHBIX COCTOSIHUSIX.
psiz1 AJIeKTpooTpHIaTenbHOCTU. KpucTtammmueckoe
CTPOEHUE HEMETAJUIOB — IMPOCTHIX BELIECTB. AL1omponusl.
®usnueckue cBoiicTBa HemeTaioB. CocTaB BO3ayXa.
2 Bomopon, ero pusmueckue n JIBoiicTBEeHHOE TOJIOKEHUE BOJIOPO/Ia B IEPUOINUECKON
(23) | xuMHUecKue CBOMCTBA. cucreMe xumuueckux snemeHToB J[.M1.MeHneneena.
Ouznyeckue U XUMUYECKHE CBOMCTBA BOJIOPO/IA, €TI0
noJiyyeHue, npuMenenue. Pacno3naBanue Boopoa.
3 OO61mas XxapakTepUCTUKa TaIOTEHOB. CtpoeHune aTOMOB TrajOT€HOB U UX CTETICHN OKHCIICHHS. J.0. O6pa31isl raToreHoB —
24) Crtpoenue mMolieKys rajioreHoB. duznveckue u MPOCTHIX BELIECTB.
XUMHUYECKHe CBOMCTBA rajoreHoB. [I[pumeHenne raioreHoB
U X COEJIMHEHUH B HAPOJHOM XO3SHCTBE.
4 CoenuHeHUsI TajJOTeHOB. ["anoreHoBO10pOABI U KX CBOMCTBA. [ aJIOT€HU 1Bl U UX H.0. Ilomydenue Xa0poBOI0-
(25) cBoiicTBa. [I[puMeHeHne coeluHEeHNI rajJoreHOB B poJa M €ro pacTBOPEHUE B BOJIE.
HapoHOM xo3siiicTBe. KadecTBeHHas peakius Ha XJI0pua- | OOpasiibl IpUPOIHBIX
HOH. COeTMHEHUH XJIopa.
JI.O. KauecTBeHHas peakiiys Ha
XJIOPHJI-UOH.
5 Kucnopon, ero ¢pusnueckue u Kucnopon B npupose. ®uznueckre 1 XUMUUECKUE J.0. I'openue cepsl 1 xeme3a B
(26) | xUMHYECKUE CBOMCTBA. CBOMCTBa KUCIOpoa. ['opeHune u MeJIeHHOe OKUCTICHHE. kuciopoje. [lonydenune xu-
[lonmyyenue u npuMeHeHne kuciaoposa. PacioznaBanue CJIOpO/Ia pa3IoKeHUEM Iep-
KHCIIOpO/Ia. MaHraHarta Kajusi ¥ IepoKcuaa
BOJIOpOJIa, coOUpaHue u
pacro3HaBaHUe KUCIOPOa.
6 Cepa, €€ ¢puznueckrue U XUMUYECKUE Crtpoenue aToma cephbl U cTeleHN OKucieHus cepol. An1o- | 1.0 B3aumopeiictBue cepsl ¢
(27) | cBoiicTBa. mponus cepvl. XUMHAYECKHUE CBOMCTBa cephl. Cepa B mpu- MeTaJlIaMH M KACIIOPOIOM.
poze. buonornyeckoe 3HaueHNE cephl, €€ MPUMEHEHHNE OO0pa3iupl TPUPOTHBIX CO-
(memepKypu3arms). €JIMHEHUN CepPBI.
7 CoenuHeHus cepbl Oxkcupl cepsl (IV) u (VI), ux nonyyenue, cBoiicTBa u .0 Ionyuenne okcuaa cepbl
(28) npumenenune. Cepuucmas Kucioma u eé cou. (IV), ero B3aumMoseiicTBue ¢
BOJIOM U CO MIETOYBIO.
8 CepHast kucjoTa u e€ cojid. 3HaueHHe CBoiicTBa CEpHON KHUCIIOTHI B CBETE TEOPUH J.0. O0Opa31ipl BaxKHEHIIUX 115




29)

CEPHOU KUCIIOTHI U €€ COJIEN B XO3AKUCTBE
Pocrosckoii o6mactu (PK)

3JIEKTPOJIUTAYECKON JUCCONUALINN U OKHUCIIUTEIIBHO-
BOCCTAaHOBUTEIHHBIX peaknuii. CpaBHEHUE CBOMCTB
KOHIIEHTPUPOBAHHOH M pa30aBICHHON CEPHOI KUCIOTHI.
[Ipumenenue cepHoit KucaoThl. CoM CEpHON KUCIIOTHI U
UX IpUMEHEHUE B HApOoIHOM Xo3sificTBe. KauecTBeHHas
peakIus Ha CyIb(paT-HoH.

HapOJHOTO XO35KiCTBA
cyns(aroB. Pazdariienne
KOHIIEHTPUPOBAHHON CEpHOI
kucinotel. CBolicTBa paz0aB-
JICHHOM CEpHOM KUCIIOTHL

JI.O. KadecTBeHHas peakiys Ha
cyib(ar-uoH

9 K.p. 3a 1 nonyronue
(30)
10 | Ilpaktuueckas padota Ne2 «Pemenue
(31) | okcmepuMeEHTAIBHBIX 33/1a4 IO TEME
«[Toarpymnma kucnoponaay. [loBTopHBIi
HHCTPYKTax 1o Th B kabnHeTe XuMuu.
11 A30T, ero pu3uveckre U XUMHUECKUE Crtpoenue aTomMa 1 MOJIEKYJIbl a30Ta. DU3nUecKue u
(32) | cmoiicTBa. XUMHYECKHE CBOMCTBA a30Ta B CBETE MPEICTABICHHI 00
OKHUCJTUTETLHO-BOCCTAHOBUTEIBHBIX peakiusx. [lomydenne
U IpUMEHEHUE a30Ta. A30T B IPUPOJIE U €T0
OHMOJIOrHYecKOe 3HaUeHHe.
12 | AMMHaK u ero CBOMCTBA. Ctpoenue MoJIeKyJbl amMuaka. Ou3ndeckue u H.0. Ilomydenue, cobupanue u
(33) XUMHYECKHE CBOICTBA, ITOJIy4eHHUE, COOMPAHUE U pacro3HaBaHHE aMMHUaKa.
pacrno3HaBaHHe aMMHUaKa. PactBopenne ammuaka B Bojie U
B3aMMO/ICHCTBHE aMMHaKa ¢
XJIOPOBOZOPOJIOM.
13 | Conu aMMOHUS. Cocras, nonyuenue, puznyeckue u xumudeckue cpoiictBa | JI.O. Pacno3naBanue coneit
34) COJIe aMMOHHSI: B3aMMOJICUCTBHE CO IEI0YaMHU 1 aMMOHHUSI.
pasznoxxenue. [IpuMenenue coneit aMMOHUSI B HAPOTHOM
XO3ICTBE.
14 Oxkcuabt azota (I1) u (IV) Oxkcuapl a3ota. OU3nUecKre 1 XUMUYECKHE CBOMCTBA
(35) okcua azora (IV), ero nmojgydenue v mpuMeHEHHUE.
15 | A3oTHas KUCIIOTa U €€ CBOUCTBA. CocTtaB 1 XUMHYECKUE CBOMCTBA a30THOM KHCIOTHI KaK J.0O. B3aumoseiictBue KoH-
(36) anexTposuta. OCOOEHHOCTH OKMCIUTEIBLHBIX CBOWCTB [IEHTPUPOBAHHOM a30THOM
KOHIIEHTPUPOBAHHON a30THOM KUCIOTHL. [IprMenenune KHCJIOTBI C MEJIBIO.
a30THOMN KHUCJIOTBHL.
16 | Conm a30THOM KUCIIOTHI. Y CIIOBHUS Hutpate! u ux cBoiictBa. [Ipobiaema moBbIIIEHHOTO J.0. O6pa31isl BOKHEHIIAX IS
(37) | pauMoHaAILHOTO XpaHEHUS U CoJIep>KaHUsI HUTPATOB B CENIbCKOX03SUCTBEHHOU HApOJHOTO X03SHUCTBA HUTPATOB.

WCIIOJIb30BaHUs yI0OpeHuit B
Pocrosckoii o6mactu (PK)

MPOIYKIIHH.




17 | ®ocdop, ero pusndeckune u XUMHIECKHE Crtpoenue atoMa docdopa. Arromponus gocghopa. J.0. O6pa3ibl IpUPOIHBIX CO-
(38) | croiicTBa. Xumudeckue cBoiictBa ocdopa. [Ipumenenue u enuHEeHH (ocdopa.
Omonoruyeckoe 3HaueHue QGocgopa.
18 | Okcun docdopa (V). OprodocdopHas Oxcun pochopa (V) - THIUUHBIN KUCTOTHBIA OKCHUIL. .0 OGpa31isl BaKHEHIIAX ISt
(39) | xucaora u €€ coun. OprodocdopHas KucI0Ta B TPH psifa e€ coeit: pocdarel, | HAPOIHOTO XO3UCTBA
ruapodocdarer u quruapodocdaTsl. ¢docdaTos.
19 | Yruepon, ero pusudeckue U XUMHYCCKAC Ctpoenue aToma yriiepojaa. Auiomponus. aimas u J.0. O6pa31sr MPUPOIHBIX CO-
(40) | cBoiicTBa. epagum. dusnyeckue U XMMUYECKHe CBOWCTBA YIIIepo/ia. | €IMHEHHH yriepoja.
20 | Okcunpl yriaepoa. Oxkcwua yrinepona (II) umum yrapHsiii ras: mojaydeHue, JI.O [lonyuenue yriaekucioro
41) cBoicTBa, mpuMeHenue. Okeup yriepoaa (IV) wim rasa v ero pacro3HaBaHHe.
YTJIEKUCIIBIN Ta3: MOJIydYeHUEe, CBOMCTBA, IPUMEHEHUE.
21 VYroapHas KUciIoTa U €€ COJu. CocTaB 1 XMMUYECKHE CBONCTBA YTOJIbHOW KUCIIOTHI. J.0. O6pa3npl BaXHENIINX [
(42) KapGonaTs! 1 nx 3HaueHUE B IPUPO/IE U )KU3HU YEJIOBEKA. | HAPOJHOTO XO35HCTBA
[lepexon kap6oHATOB B ruApoKapOOHATHI U 00PATHO. KapOOHATOB.
Pacno3naBanue kapOoHAT-HOHA CPEAH IPYTUX UOHOB. JI.O. KadecTBeHHas peakiius Ha
KapOOHAT-HOH.
22 | KpeMHUii 1 €ro coeMHEHUS. Crtpoenue aToma KpeMHUSI, CpaBHEHUE €T0 CBOHCTB CO J.0. O6pa31sr MPUPOIHBIX CO-
(43) cBoiicTBamMM atoMa yriepoja. Kpucrannuueckuit kpeMHuii: | enuHenuit kpeMuus. OOpasibl
ero cBoricTBa u npuMenenne. Oxcua kpemuus (IV) u ero CTEeKJIa, KepaMUKH, IIEMEHTA.
IPUPOJIHBIE PA3HOBUTHOCTH
23 CunkaTHasi TPOMBITUIEHHOCTD Kpemunesas kuciora u e€ coiau. 3HaueHue CoeTMHEHUIT JI.O. O3HakoMmJIeHHE C TTpH-
(44) KpEMHUS B )KUBOW U HEXXUBOUM npupoje. [lonsarue cu- POJHBIMU CUIIUKATAMH.
JTUKATHOW MPOMBIIIJIEHHOCTH. JI.O. O3HakomIIeHHE C
NPOAYKIUEN CHIIMKATHOM
MTPOMBIIIICHHOCTH.
24 | Ilpaktuyeckas padora Ne 3.
(45) | DxcnepuMeHTATBHBIC 3a/1a9H IO TEME:
«[Toxrpymnmsl a3ota u yriepojay.
25 | llpaktuueckas padota Ne 4. [Tonyuenue,
(46) | cobupanue M pacro3HaBaHUE Ta30B.
26 | O0oOmIeHre 1 cucTeMaTu3aIys 3HaHu| Pemenue 3anau u ynpaxHeHui.
(47) | mo teme «Hemeramib. IToaroroBka K KOHTPOJIBHOM padoTe.
27 | KonrpomabHas pabora Ne 4 o Teme
(48) | «<Hemertammbr»
28 | AHanm3 KOHTPOJBHOU pabOTHI.

49)




Tema 3. Oprannyeckue Bemecrsa 12 yacon

[IpenmeT opraHudecKON XUMHUH.

BermmecTBa oprannveckre u HeOpraHUIeCKUe.

J.0. Mogenn Mmonekyn

(50) | IIpuunHBI MHOTOOOpA3Hs OPraHNYECKUX OcoOeHHOCTH OpraHMYecKUX BemiecTB. [IpuunHbt OPraHNYEeCKUX COCIMHEHUH.
COETMHEHUI MHOT000pa3usi OpraHMuecKrux coeMHeHn. BajJeHTHOCTh
U CTETIeHb OKUCJICHHSI YTIIEpoa B OPraHUIeCKIX
coe/luHeHUsIX. Teopuss XUMUUECKOTO CTPOCHHUSI
oprannyeckux coeanHeHnit A.M.bytneposa.
CtpykTypHBIE (GOPMYIIBL. 3HAUEHHUE OPTAaHHMYECKON XUMUH.
2 [IpenenbHBIE yIIIEBOAOPOIBI (METaAH, Crtpoenue MoJieKys MeTaHa U sTaHa. Ousnueckue J.0. I'openune yriieBoiopo10B
(51) | oran). cBolicTBa MeTaHa. ['opeHrne MeTaHa U TaHa. 1 0OHapyXeHHUE TPOTYKTOB
JHerunpupoBanue srana. [[pumenenmne Mmerana. WX TOPEHUSL.
JI.O. NsroroBienue mojenen
MOJIEKYJI MeTaHa U dTaHa.
3 HenpenenpHbie yrieBo1opoabl. DTHIICH. CtpoeHnune MOoJIeKyJTbI 3THiIeHa. J[BoHAs CBS3b. J.0. BzanmoielicTBrie THIICHA
(52) XuMH4ecKue CBOMUCTBA ATUJIEHA (TOpPEHHE, ¢ OpoMHO#1 BOJIOH M pacTBOPOM
B3aUMOJICHCTBHE C BOIOU, OpoMom). Peakiimst IepMaHTaHaTa KaJus.
MOJINMEPH3aIUH.
4 CrupThl CrmpThl — IpeACTaBUTEN KACIOPOACOIEPIKAIINAX J.0. O6pa31iel sTaHoNA U TIH-
(53) OpraHWYeCKUX coequHeHn. DU3nUecKrue 1 XUMUIECKIe neprnH. KauecTBeHHas peakiust
cBoiicTBa criupToB. PU3HOIOrHUECKOE IeHCTBUE HA Ha MHOTOATOMHBIE CIIUPTEHI.
OpraHu3M MeTaHoJIa U TaHoua. Peakius nomumepusanuu | JI.O. Cpoiicta rmunepuna /1.O.
stiiieHa. [lonuaTuinen u ero 3HaueHue. OO6pa3ibl pa3InyHbIX U3AETUR
13 MOUATUIICHA.
5 ANLnerunel VYkcycupiit anpaeru. OKUCICHHE allbJIeTHIa B KUCIIOTY.
(54
6 [IpenenbHBIE OAHOOCHOBHBIE VYkcycHas kuciora, e€ cBoiicTBa u npumenenue. Yrcycnasa | [A.0. BzaumopeiictBue ykcyc-
(55) | xkapOOHOBBIE KHCIOTHI KUCTIOMA — KOHCePEAHM NUULEEbLX NPOOYKMOE. HOH KHCIJIOTBI C METaJUIaMU,
CreapuHOBas KHCIIOTa — MIPEJACTABUTENh )KUPHBIX OKCHJaMH METaJJIOB, OCHO-
KapOOHOBBIX KUCTIOTHI BaHUSIMH U COJISIMU
7 CrnoxHble 3(pupbl CroxHble 3¢upsbl.
(36)
8 Kupst JKupel B iprposie 1 X IPUMEHEHNE
(7
9 AMMHOKHUCIIOTHI ¥ O€TIKH benku, ux ctpoeHue u Ouosoruyeckasi pob. J.0. T'openue 6enxoB.
(58) [{BeTHBIC peakny OEITKOB




10 | YrueBoasl ['mroko3a, kpaxMal u 1eJUT0J103a (B CpaBHEHUH ), UX J.0. KauecTBeHHast peakiiusi Ha
(59) OmoJyiorudeckasi poJib. Kanopuiinocmes 0e1Kk08, JHcupos u Kpaxmai.
Y2l1e60006. JI.O.B3aumopeiicTBue kpaxmaia
¢ HoZ0M.
11 [Tommmepsr [Tommmepsr
(60)
12 O0600111eHNE 3HAHUHT 110 TEME
(61) | «Oprannyeckue BeIIECTBA»
O0600menue 3HAHUI1 10 XUMHH 32 KyPC OCHOBHOI1 IIKO0JIbI 4 4acoB
1. [lepuonyueckuii 3aKOH ¥ IEPUOIUIECKAS ITepuonnueckuii 3akon J[.M.Menneneesa. [leprnonnueckast
crcTeMa XUMHYECKUX JIEMEHTOB cucreMa XumMuueckux anemeHToB J[.M.Menzaeneesa — rpa-
(62) | I.N.MenneneeBa B cBeTe YUCHHS O ¢uyeckoe otrobpaxkenue [lepruomyaeckoro 3aKoHa.
CTPOEHUU aToMa. dusnueckuil cMbIcI HOMepa dJIeMeHTa, HoMepa nepruoia u
HOMepa I'pyMNIbl. 3aKOHOMEPHOCTH U3MEHEHUs CBOMCTB
9JIEMEHTOB B IEPHOAX U IPYTIIaX.
2 O06o001enne MOHATHN O CTPOEHUE Be- Tumbl XuMudecKuX CBsI3eH, TUTIBI KpucTaumueckux pemé- | J.O.Kpuctammmueckne peméTku
(63) | mectB. Kimaccudukaruss XuMHUUECKUX pe- TOK. B3aMOCBSI3b CTPOEHUS U CBOMCTB BEILIECTB. anMasa u rpadura.
aKIui Knaccngukanus XaMIYIeCKUX peakiii 0 pa3InIHbIM
IpU3HAKaAM (YUCIIO U COCTaB pearupyromux 1
00pa3yronuxcs BEIeCTB; TeILTOBOM 3 (eKT;
UCIOJIb30BaHUE KaTaIM3aTOPa; HAPaBJICHUE; H3MEHEHUE
CTeNeHel OKUCIICHUS aTOMOB).
3 Hroroas koHTpoJibHAs paboTa
(64)
4 AHaIn3 KOHTPOJILHON paboThI
(65)

MaTtepuajbHO-TeXHHYECKOE 00ecIedeHne

1. YueOHO-MeTOAHYEeCKHIT KOMILIEKC 10 XHMHUH — MeTOAUYECKAs IUTEPATypa — KHUTH JIsl YYUTe/Isl U 00y4aromuxcs
1.Ctangapt ocHOBHOTO 001ero oopazoanus mo xumu (mpukaz MOuH P® ot 05.03.2004r. Ne 1089).

2. Atopckas nporpamma O.C.I'abpuensna (O.C.I'abpuens IIporpamma kypca xumuu st 8-11 kiaccoB o01eoOpazoBaTeNbHBIX yUpexkaeHU /
O.C.I'abpuensH. — 8-e u3nanue, nepepadoranHoe U gonoHeHHoe — M.: Jlpoda, 2011r.).




3. l'abpuensu O.C. «Xumus 9 kimacc» y4eOHUK: peKOMEHI0BaHO MHUHHUCTEPCTBOM 00pa3oBanus u Hayku P® / 18-e u3nanue, crepeoruntoe — M.
Hpoda, 2011 KOMILJIEKT

4. Mynetumeanitnoe npuioxenue kK yueouuky O.C.I"'abpuensna «Xumus 9 knace», OO0 «Jlpoday, 2011 KOMIUIEKT

JonotHATEILHAS JTATEPATYPA IJIsl yIUTEs

1. I'abpuensu O.C., BockoboiinukoBa H.I1., Amykoa A.B. HacTonbHas kaura yuutens. Xumus. 9 kinacc: Meroauueckoe nocooue.— M.: Jlpoda, 2007
2. ITaBnoBa H.C. Xumus. 9 xnacc. KontpoasHbie 1 camocTosiTenbHbIe padoThl o xuMud. K yuebruky O.C. [N'abpuensna «Xumus. 9 xinacey. @I'OC .
N3n.0x3amen. 2012

3. l'abpuensu O.C., bepe3kun I1.H. u ap. Xumus. 9 kinacc. Kontponbabie 1 mpoBepounbie padoTel. ['abpuensu O.C., bepe3kun I1.H. u ap. 2013

4. CeepmioBa H. "COopHuEK 3a/1a4 ¥ yIpaxkHeHUH 1o XuMuHr: 9 kiace: kK yu. ['abpuensgaa O.C. "Xumus. 9 kmace". ®I'OC" Uza. Dx3amen. 2012

5. Psa6oB, HeBckas "TecTs mo xumuu. O01mas XxapakTeprucTHKa XUMAYECKHUX deMeHTOB. Metamisr: 9 kimace”" M3, Dx3amen. 2011

6. 'abpuensau O.C., Cmuproa T.B. Octpoymona E.E. U3yuaem xumuto B 9 knacce: Jlugaktuueckue Mmarepuaisl. M.: Jlpoda,2003.- 400c.
7.Ypoxu XUMUHU ¢ TpUMEHEHNEM HH(POpMAITMOHHBIX TexHosorwid. Hemetanmisl.9 kinacc: pa3paboTku ypokoB, 3amanus s moarotoBku kK [ MMA u EI'D,
3a/1a4yu U pereHus. Meroanueckoe mocodue ¢ 3neKTpoHHbM npmioxenneM/ T.M.Connatosa.- M.:ITnaneta, 2011.-240 c.- (CoBpemeHHas 1IKOA).
2.Ta0aunbl U cTEeHIbI

CreHabl:

-«Ilepnonnueckas cucrema /.M. MennaeneeBa»

-«Tabmuna pacTBOPUMOCTH

-«OcHOBHBIC eIMHUIIBI 3MepeHus B cucteme CH»

-«TexHnuka 0e30MacHOCTI

-HaGop nopTpeToB yueHbIX-XUMHUKOB

KomiuiekT Tad/mig

1.Ctpoenue aroma

2. DaeKkTpoHHas opOuTalb

3. Mojienu aToMOB HEKOTOPBIX JIEMEHTOB

4. Kpucraimuyeckue peneTku

5. XuMuueckas CBsI3b

6. CreneHb OKUCIICHUS

7. 9MeKTpOOTPHUIIATETHFHOCTD

8.Opranmyeckue BelecTBa

Mopaean KpUCTAJUIMYECKUX PEIIETOK MMOBApEHHON COJIH, MEITH, anMasa, rpadura.

Ha6op moaeJsieii aToMOB ISl COCTaBJICHUS MOJIETIEH MOJIEKY T

Konnexuun: «Metamibl u crijiaBbl», « MuHepaibl U TOpHbIe TOposh», «lllkana TBepaoctuy», «KameHHBIN yroiib U IPOAYKTHI €0 MepepadoTKIy,
«Hed1h 1 BaxHeimme mpoayKThl ee mepepadoTkmy, « CTeKI0 U U3Aeus U3 CTEKIIa»

3. Xumnueckoe 000py/10BaHHe H PeaKTHBBI, HHCTPYKIUH /JIsl IPOBeIeHNs PAKTHYeCKUX padoT

Habop peakTtrBoB 1 000pynoBaHuE AJIs TPOBEJCHIUS TaO0OPATOPHBIX OMBITOB, MPAKTHYECKUX PAOOT U JEMOHCTPAIIMOHHOTO SKCIIEPUMEHTA.
WNucTpyKuuu Ui MpoBeIeHUs] TPaKTHUECKUX paboT

WMHuCcTpyKIIMY IO OKa3aHUIO MEPBOI METUITUHCKOMN TOMOIIN

NHCcTpyKInu 1o TeXHUKE 0€301MacHOCTH MK paboTe B KAOMHETE XUMHH



MeI[I/II_[I/IHCKaSI alTcyuKa

4. TCO

No Hassauue TCO
1/

1. | MaruuTtHas nocka

2. | KoMmiekT MarHuToB

3. | UHTepakTuBHAs q0CKa

4. | TeneBuzop

5. | Kommbrorep

5. TecThl M KOHTPOJILHBIE PA0OTHI JUarHOCTHYECKAs, MO TeMaMm «Metainely, «HemeTtamney, 3a 1 4eTBepTh, WTOTOBasi KOHTPOJILHAS padoTa.
6. Menuarteka

1.CD —muck JleMoHCTpanmoHHOE TIOYpOUYHOE IuIanupoBanue. Heoprannueckast xumus. M3naTenbcTBO «YUUTENbY

2. CD —nmuck .bubanoreka 31eKTpOHHBIX HarIsAHBIX ocoouii. Xumus 8-11 kiacc. I'Y PI] DMTO «Kupumn u Medoamiiy, 2003

3. CD —nuck. Xumus (8-11).Bupryansnas madbopatopus. — Mynstumeaua, Mapl' TV, 2002

4. Kosnekus mpe3eHTauii o OCHOBHBIM TEMaM Kypca




