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8 kiacc (2 yaca B Hene10, Bcero 68 ywaco) YMK O.C.I'a6puensin ®I'OC
INOACHUTEJIBHAS 3AIIMCKA

Pabouas mporpamma yueOHOTO Kypca 1o XuMuH Juis 8 kiacca pazpadorana Ha ocHoBe @I'OC BToporo
MIOKOJICHUSI, IPUMEPHOHN MPOrpaMMbl OCHOBHOTO OOIIEro 0Opa3oBaHHs MO XUMHUU (0a30BbIii YPOBEHB) U
aBTopckoi mporpammbl O.C. I'abpuensina (I'abpuensa O.C. nporpamma kypca xumuu 11 8-11kmaccos
o0meoOpazoBaTeNbHBIX yupexaeauit M: JIpoda,2010r).

[Tporpamma paccuutana Ha 68 wacoB (2 yaca B Henento). JlaHHas mporpaMma KOHKPETH3HPYET
coJiepKaHue CTaHJapTa, AaéT pacupezeiieHHe Y4eOHBIX YacoB IO pasJliesiaM Kypca, MOCIeI0BaTeIbHOCTD
U3Y4YCHUS TEM U Pa3/IeioB C YUETOM MEKIIPEIMETHBIX H MPEAMETHBIX CBSI3CH, JIOTUKU Y4eOHOTO Ipoliecca,
BO3PACTHBIX OCOOCHHOCTEH yJaIuxcs.

XuMus, KaKk OfJHa U3 OCHOBOIOJIATAIONIMX O0JIACTEH €CTECTBO3HAHMWSA, SBISETCS HEOThEMIIEMOMN
4acThI0 00pa30BaHMUs MIKOJIBHUKOB. KaXIblil YeIOBEK JKUBET B MUPE BEIIECTB, TIOATOMY OH JIOJDKEH UMETh
OCHOBBI (DYH/JIaMCHTAJIbHBIX 3HAHUI 0 XMMHUHU (XMMHUYECKas CUMBOJIMKA, XUMUUYCCKHE MMOHSATHUS, (AKTBI,
OCHOBHBIE 3aKOHBI M TEOPHUH ), IO3BOJISIONINE BHIPAOOTATh MIPECTABICHHS O COCTABE BEIIECTB, UX CTPOCHHUH,
HpEeBpAICHHUSX, TPAKTUISCKOM HCIIOJIb30BAaHUH, & TAKXKE 00 OIMTACHOCTH, KOTOPYIO OHH MOTYT IPEACTABIISATh.
W3yuass XMMHIO, ydalluecss y3HAIOT O MaTepUaIbHOM EIMHCTBE BCEX BEIIECTB OKPYKAIOIIETO MHpA,
00yCJIOBJICHHOCTH CBOWCTB BEIIECTB WX COCTaBOM W CTPOCHHEM, MO3HABAEMOCTH M TIPEACKA3yEeMOCTH
XUMHUYECKHX SBJICHUH. V3ydyeHue CBOWCTB BEIIECTB M HMX MPEBPAIICHUH CIIOCOOCTBYET pa3BUTHIO
JIOTUYECKOTO MBIIIUICHUS, a IPaKTUIecKasi paboTa ¢ BemecTBaMu (71a00paTOPHBIC OIBITHI) — TPYAOIIOOHIO,
aKKypaTHOCTH M coOpaHHOCTH. Ha mpumepe XUMHM ydalluecsl MOJydYaroT IMPEICTABICHUS O METOAax
NIO3HAHMS, XapaKTEPHBIX JUIS €CTECTBEHHBIX HAYK (IKCIIEPUMEHTAILHOM H TCOPETHYCCKOM).

Pabouass mporpamma y4eOHOro Kypca XUMHH JUIs § Kilacca COCTaBlieHa Ha OCHOBe [IpumepHoii
pOTrpaMMbl OCHOBHOT'O 00IIEro o0pa3oBaHus 10 XUMHUH (0a30BbIi YPOBEHB) U MPOTPAMMBI Kypca XUMHHU
JUTs ydaruxcs 8 kiaaccoB 001meo0pasoBaTenbHbIX yupekaenuit apropa O. C. 'adbpuensua (2010 roqa).

[Tporpamma paccuutana Ha 68 yacoB (2 4aca B HEIIEN0), B TOM YHCJIE Ha KOHTPOJIbHBIC paOOThI- 4
Yaca, MpakTHYecKue paboThl —7 4acoB.

Copnepikanre MpOrpaMMbl HANpaBJICHO HA OCBOCHUE YYAlIMMHUCS 3HAHWN, YMCHUI M HABBIKOB Ha
0a30BOM ypOBHE.

Hean u3yyenus xumuu B 8 Kiacce:
* OCBOCHHE BXHEHININX 3HAHUH 00 OCHOBHBIX TIOHSTHUAX U 3aKOHAX XMMHUH, XAMHYCCKOH CHMBOJIUKE;

* OBJIAJICHHME YMEHMUSMM HAOJI0JIaTh XUMHUYECKHE SIBJICHUS, MPOBOAUTH XMUMHUECKUH HKCIEPHUMEHT,
IIPOM3BOJIUTH PACUYEThl HA OCHOBE XUMUYECKUX (DOPMYIT BEILIECTB M YPABHEHUM XMMHUUECKUX PEaKIINA;

* pPa3BUTHE MO3HABATEIbHBIX MHTEPECOB M HMHTEIIEKTyaJIbHbIX CIIOCOOHOCTEN B IpOIECcCEe MPOBENEHUS
XMMHUYECKOT0 HKCHEPUMEHTa, CaMOCTOSATENIBHOTO TMPUOOPETEeHHsT 3HAaHMA B  COOTBETCTBHM C
BO3HUKAIOIIMMU KU3HEHHBIMHU MOTPEOHOCTSIMU;

* BOCHHUTAHHE OTHOIICHUS K XMMHHU KaK K OAHOMY U3 (PyHJIaMEHTAIbHBIX KOMIIOHEHTOB €CTECTBO3HAHUS
U 2JIEMEHTY 00I1e4eNI0BEYECKON KYIbTYpPHI;

* TPUMEHEHHUE MOJIYYCHHbIX 3HAaHUM U YMEHUH /1711 6€30MacHOro MCIOIb30BaHMs BELIECTB U MaTepUajIoB
B OBITY, CETbCKOM XO035HCTBE U Ha MPOU3BOJICTBE, PEIICHUS TPAKTUUECKHX 3a7a4 B TTOBCETHEBHOM XKHU3HHU,
MIpeIynpexaCHUs ABIICHUHN, HAHOCSIINUX BPe]l 3J0POBbIO YEJIOBEKA M OKpY XKarollel cpeje.

3agaum:
1.CdhopmupoBaTh 3HAaHNUE OCHOBHBIX IMMOHATHN U 3aKOHOB XUMUU;
2. BocnuteiBaTh 00111€9€I0BEUECKYIO KYJIBTYPY;
3. Yuuth HaOMIO1aTh, IPUMEHSTH MMOJYYCHHbIE 3HAHUSI Ha TIPAKTHKE.
JINYHOCTHBIMH pe3yJIbTaTaMU U3yYCHUs MpeaMera «XuMHs» B 8 Kiacce SBISIOTCS CIISTYIONIUe
YMEHUS:
® OCO3HABaTh €JMHCTBO U IIEJIOCTHOCTH OKPYKAIOIIETO MHUPA, BOBMOXXHOCTH €T0 MO3HABAEMOCTU U

00BSICHUMOCTH Ha OCHOBE JIOCTHKEHUI HAYKU;



® [TIOCTETICHHO BBHICTpaWBaTh COOCTBEHHOE IICJIOCTHOE MHUPOBO33pPEHHE: OCO3HABaTh MOTPEOHOCTH W
TOTOBHOCTh K CaM000pa30BaHUIO, B TOM YHCIIC M B paMKaX CaMOCTOSITEIIbHOUN JESTEIIbHOCTH BHE
IIKOJIBI;

® OIICHUBATh XM3HEHHBIC CHUTYalMd C TOYKH 3peHHUs 0e30MacHOro oOpasza KU3HU M COXPaHCHHS
3JI0POBBS;

® OIICHUBATDH YKOJOTUYECKUMA PUCK B3AUMOOTHOIICHUH YeJIOBEKA U IPUPO/IBI.

e hopMUPOBATh IKOJOTUYECKOE MBIIUICHHE: YMEHUE OIEHHUBATh CBOIO JACATEIBHOCTh W IOCTYIKH
JIPYTUX JIOJEH C TOYKM 3pEHUs COXPaHEHHUs OKpYy)Karolled cpeabl - TapaHTa >XU3HU WU
OJiaromosry4us JIt0Iei Ha 3emie.

MeTanpeAMeTHBIMHM  pe3yidbTaTaMd HU3y4eHHUS Kypca «XuMus» sBiseTcs (HOpMUPOBaHHE
yHUBEpcaJIbHbIX yueOHbIX aeiicteuil (Y'Y I).

Peeyiamusnvie YVJ/I.

® CaMOCTOSTEIbHO 0OHAPYKUBATh U POPMYIHPOBATH YUECOHYIO MTPOOIEMyY, ONIPEACIATh IEb
y4eOHOM JIeATEITBHOCTH;

® BBIJIBUTATh BEPCUHU PELICHHsI MPOOIIEMbI, 0CO3HABATh KOHCUHBIN PE3y/IbTaT, BBIOMpPATh U3
MPEIOKEHHBIX U UCKATh CAMOCTOSTENILHO CPEICTBA JOCTHKECHHUS 1ICIIH;

® COCTaBJIAThH (MHIUBHIYATbHO WU B TPYIINE) [UIaH PEHICHHUS MPOOJICMBI;

e paboTas 10 IUIaHy, CBEPSTh CBOM JICHCTBUS C LIENbIO U, IIPH HEOOXOIUMOCTH, HCIIPABJIATH ONTHOKH
CaMOCTOSITEIILHO;

® B THAJIOTE C YYUTEJIEM COBEPIICHCTBOBATH CAMOCTOSITEIHHO BBIPAOOTAHHBIC KPUTEPUH OIICHKH.

Tloznasamenvuvie YYVII:

® AaHAJM3UPOBATh, CPABHUBATH, KIACCU(PUIMPOBATH U 0000mAaTh (GakThl U SBICHUS. BBISBIATH
IIPUYMHBI U CJIEJCTBUS NPOCTHIX SBICHUH.

® OCYIIECTBIISITh CPAaBHEHHE, KIACCH(UKALUIO, CAMOCTOSTEILHO BBHIOMpAs OCHOBAHUS M KPUTEPHU
JUIsl yKa3aHHBIX JIOTUYECKHUX OIepaluii;

® CTPOUTH JIOTHUECKOE PACCYKACHUE, BKIIOYAOIEe YCTAHOBIEHUE TPUUMHHO-CIIEICTBEHHBIX CBS3€il.

® CO3/1aBaTh CXEMaTHUECKUE MOJIENHU C BBIIEJICHUEM CYILECTBEHHBIX XapaKTEPUCTUK OOBEKTA.

® COCTaBJISATh T€3UCHI, PA3JIMUHbIE BU/IbI IIJIAHOB (IIPOCTHIX, CIIOXKHBIX U T.II.).

e peoOpa3oBbIBATE HHPOPMALIMIO M3 OJAHOTO BHJA B APYroi (TabyuIly B TEKCT U IIp.).

® YMETh OIPEeJIeNIATh BO3MOKHbIE HCTOYHUKH HEOOXOAMMBIX CBEACHUMN, IPOU3BOIUTH MOUCK
nHpOpMAIINY, aHATM3UPOBATh M OI[CHUBATH €€ JOCTOBEPHOCTb.

Kommynuxamuenvie YVJI:

CaMOoCTOATEIHbHO OPraHU30BbIBaTh Y4eOHOE B3aUMOICHCTBUE B TPYIIE (ONpPEaeNsaTh O0IIMe ey,
pacrpenenaTb poyik, JOrOBApUBATHCS IPYT C APYTOM U T.1.).

HpeI(MeTHLIMI/I pe3yJdabTaTaMi U3YUCHUA TPEAMETA ABJIAIOTCA CICAYIOINUE YMEHU:

OCO3HaHUE POJIH BELIECTB!
- OIIPEAEIIATH POJIb PA3JIMYHBIX BEIIECTB B IPUPOJIE U TEXHUKE;

- 0OBSCHSATH POJIb BEIIECTB B UX KPYTOBOPOTE.

PacCMOTpPEHHE XUMUYECKHUX IIPOLIECCOB:

- IPUBOJIUTH TPUMEPBI XUMUYECKUX MPOLECCOB B IPUPOJE;

- HAXOAWTb YEPThI, CBUIAETEILCTBYIONIME 00 OOUIMX MpU3HAKAX XUMHUYECKHUX MPOIIECCOB U UX
pasInyusx.

UCIIOJIb30BaHUE XMMUYECKUX 3HAHUN B OBITY:

— 00BSACHATH 3HAYCHHE BEILIECTB B KHU3HH U XO35AIHCTBE YEIOBEKA.
OOBSACHATH MUP C TOUKU 3PEHUS] XUMUH:

— IIEPEUNCIIATh OTJIMYNTEIbHBIE CBOMCTBA XUMUYECKHUX BELIECTB;

— pa3au4aTh OCHOBHBIE XUMHUUYECKHE ITPOLECCHI;



- OTIpEeAETATh OCHOBHBIE KJIACCHI HEOPIaHUYECKUX BEIECTB;
- IOHUMATh CMBICTI XUMHYECKHX TEPMHUHOB.
® OBJIJICHWE OCHOBAaMH METOJIOB ITO3HAHMUS, XapaKTEPHBIX JIUIsl €CTECTBEHHBIX HAYK:

- XapakTepu30BaTh METOJbl XHUMHYECKOW HayKu (HaOJIIOJIcHHE, CPaBHEHUE, OSKCIICPHMEHT,

U3MEPEHHUE) U UX POJIb B IIO3HAHUU TTPUPOIBI;

- IPOBOJIUTH XUMHUECKUE OTBITH M SKCIEPUMEHTHI U OOBSICHATH UX PE3yJIbTATHI.

® yMEHHUE OIICHUBATH ITOBEICHUE YEJIOBEKA C TOYKHU 3PEHUS XUMUYECKON 0€30IMacCHOCTH 110 OTHOIICHUIO

K 4EJIOBEKY M IPHUPO/IE:

- UCIIOJIb30BaTh 3HAHUS XUMHUU TIPU COOJIOJCHUM TPABWII MCIIOJIB30BAaHHS OBITOBBIX XUMHYECKUX
npernaparos;
— pa3MyaTth OrmacHbIie U OE30TACHBIC BEIIECTBA.

Pabouas mporpamMMa mocTpoeHa Ha OCHOBE KOHIICHTPHUYECKOT'O MOAXO0JA. JTO JOCTHTAeTCS IyTeM
BBIWICHEHHS JTUIAKTUYCCKOH CIUHMIIBI — XUMHYECKOTO JJIEMEHTa - W JajJbHEHWIIEM YCIOXKHEHHU U
paciIMpeHun ee: 37eCh TaKOBBIMH BBICTYMAIOT ()OPMBI CYIIECTBOBAaHHUS (CBOOOJHBIE aTOMBI, MPOCTHIE U
CJIOKHBIC BEIIECTBA). B mporpaMMe y4uThIBaeTCS peaar3aliys MEKIPEIMETHBIX CBsA3EH ¢ KypcoM (pHU3HKH
(7 xmacc) u Owonormu (6-7 Kiaccel), TAe TaeTcsi 3HAKOMCTBO C CTPOCHHEM AaroMa, XHMHUYECKON
OpraHu3alei KJIeTKH U mpoiieccaMu 0OMeHa BEIeCTB.

OcHoBHOH (hopMOI OpraHuMs3alu yY4eOHOIo Ipolecca SIBISIETCS KJIacCHO-ypoyHas cucrema. B
Ka4yeCcTBE JIOMOJIHUTEIBHBIX (hopM opranuzanuu 00pa30BaTEILHOTO MpOIEcCa HCIOIB3YEeTCsS CHCTEMa
KOHCYJIbTAI[HOHHOW TIOMJICPKKH, WHAMBHIYAIbHBIX 3aHATHHA, CaMOCTOSTENbHAas paboTa ydYaluxcs C
UCIIOJIb30BAHUEM COBPEMEHHBIX HHPOPMALIMOHHBIX TEXHOJIOTHH.

[IpeoOmanaromeidr  (HopMOH KOHTPOJISL BBICTYMAIOT IMHUCHMEHHBIM (CaMOCTOSTETBHBIC U
KOHTPOJIbHBIE paObOThI) U YCTHBIN omnpoc (cobecenoBaHue).

3a ocHOBY paboueii MporpaMMebl B3siTa Iporpamma kypca xumuu 171 8-11 kinaccoB 0011eo0pa3zoBaTeIbHBIX
yupexaenuit (aBrop O.C. 'abpuensiH), pekoMeHnoBaHHas [lemapraMeHTOM 00pa30BaTebHBIX MPOTPAMM U
CTaHJapTOB o00m1Iero obpazoBaHus MuHucTepcTBa oOpa3oBaHusi P®, omyOinkoBaHHas W3AATEIbCTBOM
«dpoda» B 2010 rony.
[lpennaraemple Matepuanbl pa3paboTaHbl Ha ocHoBe aBTopckod mporpammbel  O.C.I'abpuensHa,
cooTBeTcTByMOIIENH DeneparbHOMY KOMIIOHEHTY ['ocymapcTBeHHOro craHjgapra o0iiero obpa3oBaHus U
JonymeHHol MunucrtepctBoM oOpasoBaHusi M Hayku Poccuiickoit ®enepauuun (O.C.I'abpuensn
[Iporpamma kypca xumum s 8-11 kimaccoB 00meoOpa3oBaTENbHBIX YUYPEXKICHUH — 2-¢ W3JIaHue,
nepepabotaHHoe U gonoiaHeHHoe — M.: JIpoda, 2010.).
ABTOpPCKOM ITPOrpaMMe COOTBETCTBYET YUEOHUK: «XUMHUS § KiIacc»
B aBTOpCKYIO IpOrpaMmy BHECEHBI CIEAYIOIINE U3MEHEHUS:
1. YBeJIM4eHO YUCIIO YaCOB HAa N3YYEHUE TEM:
- «BBenenue» 5 yacoB BMeCTO 4 4acoB 3a CUET BKIIOUEHH MTpakTHYecKuX padboT Nel u Ne2.
- Tema 3 «CoenuHeHHs] XUMAYECKHX DJIEMEHTOB» M0 15 wacoB BMecTo 12 WacoB 3a cueT BKIIIOUYCHHS
npakTu4eckux padoT Ne3 u NeS.
- Tema Ned «M3meneHus, nmpoucxoasmniue ¢ Bemectsamm» 12 yacoB BMecto 10 4acoB 3a cUeT BKIIOUECHUS
paKkTU4YeCcKoi paboTsl Ned.
- Tema Ne6 «PactBopenue. PactBopsl. CBOKCTBA pacTBOPOB 3JIEKTPOJUTOBY 22 yaca BMECTO 18 yacoB 3a
CUeT BKIIIOYEHUA MpakTHuecKux padboT Ne, 9. IIpaktuueckas padora Ne6,7 UCKIIOUEHBI, T.K. OMBITHI U3 ITHX
paboT MOBTOPSIOTCS B MPAKTHUIECKOM paboTe Ne§.
Taxum o0pa3zom, mpakTHYecKue paboThl, COCTABIISIONIUE TEMY 5 U TEMY 7, paclpeeNeHbI [0 APYTUM TeMaM
Kypca B COOTBETCTBUHU C M3y4aeMbIM MaTepHaoM (Hymepaius MpakTH4eckux padbor mo yuyeoHuky O.C.
labpuensna 2013r. u3nanus)
2. YBeJIM4eHO YUCIIO YacOB Ha N3ydeHne BBenenus s u3ydeHus: HHCTpyKkTaxa no Th mpaBui noBeaeHus
U paboThl B KaOWMHETe XMMHUU. YMEHBIIEHO YHCIO YacOB Ha M3y4YeHHE TeMbl 1 «ATOMBI XMMHUYECKHX
aneMeHToB» ¢ 10 yacoB 10 7 4acoB, T.K. MOHATHE 00 M30TOIAX paccMaTpuBaeTcs Ha ypoke «OCHOBHBIE
CBEICHMSI O CTPOEHMM aTOMOB». YBEJIHMYEHO 4YHCIO 4YacoB Ha wusydyeHue Tembl Ned«CoenuHeHMs
XMMHMYECKHUX JJIEMEHTOBY» B CBA3M C TPYOHOCTSAMH B PELICHMM 3a7a4 HAa HAXOXKICHHE MAaCCOBOM IOJHU



BELIECTBA. Y BeJIMYEHO YUCIIO YacoB Ha U3yueHue TeMbl Ned «I3MeHEeHMsI, IPOUCXOASAIINE € BEILIECTBAMIY,
T.K. BKJIIOYEHA TEMa O MOHATUH CKOPOCTH XMMHUYECKOW PEaKLMK U BO3HMKAIOT 3aTPyAHEHUAINPU pacdyeTax
10 YPABHEHUSIM XMMHUYECKUX PEAKLUN. YBEJIMYEHO YMCIIO 4acoB Ha uzyyeHue temsl NeS« PactBopenue u
pactBopsl. OBP», T. k.nnpoBOAMUTCS ro10Bas K.p. 3a Kypc 8 Ki1acca 1 BO3HUKAET HEOOXOAMMOCTb CHCTEMHOI'O
0000111eHNs BCETo Y4eOHOro MaTeprana U3y4eHHOro 3a IO/,

3.3 aBTOpCKOIl mporpaMMbl HCKIIOYEHAa 4YacTh Yy4eOHOro MaTepuaia, KOTOpPbIM OTCYTCTBYeT B
00513aTeIBHOM MHUHHMYME COJEp’KaHHsI OCHOBHBIX 00pa3oBaTeIbHBIX HMPOrpaMM i OCHOBHOM ILKOJIBI,
TaKXKe MCKIIOYEHBl HEKOTOphIE AEMOHCTPALMOHHBIE OMBITHI M JabopaTopHble pabOThl M3-3a HEIOCTATKA
BpPEMEHU Ha MX BBIMOJIHEHHUE MPH 2 Yacax B HEJENI0, TaK KaK aBTOPCKas MporpaMMa mpeaycMaTpuBaet 2/3
yaca B HEJEIIO.

Konkpernsie TpeOOBaHHS K YPOBHIO TOJTOTOBKM BBIIIYCKHHUKOB ONPEAETCHBI M KaXAOTO ypoKa M
BKJIIOUEHBI B [I0YPOUYHOE IIITAHUPOBAHUE.

B noypounom mnanupoBanuu B rpage «l3ydaembie BOIPOCHD KypCHBOM BBIACICH MaTepHaj, KOTOPBINA
HOJUIEKUT U3YYEHHIO, HO He BKJItouaeTcs: B TpeGoBaHMs K yPOBHIO ITOATNOTOBKH BBITYCKHUKOB.



TemaTnueckoe MJIAHUPOBAHME MO XUMMH, 8 Ki1acc,

(2 yaca B Hememio, Becero 68 uacon)
YMK O.C. I'abpuensina.

Ne | HammeHoBaHuUe TeMbl Bceero N3 mnx
n/n YyacoB
IIpakTH4yeckue padoThI KosmmuecTBO 4acos KoutpoabHble padoThl
HA TPAKTHYECKYIO
4acTh
1. | Tema 1.BBencuue 5 Nel,Ne2. ITpuémsl obparienus ¢ 1a00paToOpHbIM 1
00opyI0BaHUEM U HAOJIIOICHUE 3 TOPSIICH
CBEYOM.
2. | Tema2. 7 K.p. Nel
ATOMBI XUMHYECKHX DJIEMEHTOB
3. | Tema3. 5
IIpocTeie BemecTBa
4. Tema 4. 16 Neo3. AHan3 mOYBEI U BOBL. 2 K.p. No2
CoenuHeHNsT XUMHIEeCKIX Ne4. TIpurotoBieHHe pacTBOpa caxapa ¢
3JIEMEHTOB 33JaHHON MacCOBOM J10JIel paCTBOPEHHOIO
BEIIeCTBA.
5. | Tema 5. 12 Ne5. Ilpr3Haku XUMHUYECKUX PEAKIIHM. 1 K.p. \e3
W3meneHus1, mpoucxoasmme ¢
BEIICCTBAMH.
6. TeMma 6. 21 Ne6. CpoiicTBa KMCJIOT, OCHOBAHHUM, OKCUIOB K 2 Hrorosas K.p. Ned4
PactBopenue. PactBopsl. CBoiicTBa COJIEH.
PACTBOPOB 3JIEKTPOJIUTOB. Ne7. PenieHune sKCIiepUMEHTAIBHBIX 33]1a4.
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COJAEPKAHUE U3YYAEMOI'O KYPCA
8 KIIACC

Tema 1. BBeienne B xumuio (6 1)

XuMHsI — HayKa O BEIIECTBAX, UX CBOMCTBAX U MPEBPALLICHUSX.

[ToHATHE O XUMUYECKOM 3JIEMEHTE U (pOpMax €ro CyIeCTBOBAHUS: CBOOOJHBIX aTOMaX, MPOCTHIX
U CJIOKHBIX BEILECTBA

[IpeBpamenus BemecTB. OTAMYNE XUMUYECKUX PEAKIUi OT GU3NUECKUX siBIeHUH. Poib xumun B
JKU3HU YEJIOBEKa.

Kpatkue cBeneHys U3 UCTOpUM BOSHUKHOBEHHU U pa3BuTusA XUMuH. [lepuon anxumuu. Ilonstue o
¢mnocopckom kamue. Xumuss B XVI B. PazBurue xumunm Ha Pycu. Ponb oTed4ecTBEHHBIX yUY€HBIX B
CTaHOBJICHUHM XMMHYECKON HayKu - pabotel M. B. JlomonocoBa, A. M. Bytneposa, . . Menneneesa.

XuMuyeckasi CUMBOJIMKA. 3HAKM XHMUYECKUX DJJIEMEHTOB M IPOUCXOXACHHE MX Ha3BaHMM.
Xumnueckue Gopmynbl. Maaekcsl u kodpdumueHTsl. OTHOCUTENBHBIE aTOMHAsE U MOJICKYJISpPHAs MacChl.
Pacuer MaccoBo# 10J11 XUMHUYECKOTO 3JI€MEHTa 10 (popMyJie BEeIecTBa.

[lepuoanueckas cucrema xumuueckux snemeHToB [I. . MenneneeBa, ee CTpyKTypa: maible U
OoJIbIIINE IEPUOBI, TPYIIIIBI U MOJATPYIIHI (TJIaBHAs U mobouHas ). [leproandeckas cucrema Kak ClipaBO4HOE
nocoOue sl MOJyYeHUsI CBEICHUI O XMMUUYECKUX IJIEMEHTAX.

Pacuérnplie 3agaun. 1. HaxoxaeHne OTHOCHUTENHHOW MOJIEKYJISIPHOW MacChl BEIIECTBA IO €ro
XuMH4eckor (opmyne. 2. Bpluncienne MaccoBOW JOTM XUMHUYECKOTO 3JIEMEHTa B BEIIECTBE IO €ro
dbopmyire.

IIpakTnyeckas padora Ne 1
[IpaBwia TexHUKH 0€30MACHOCTH TpU paboTe B XMMHUECKOM KabuHete. JlabopaTopHOe 000pyI0BaHHE U
oOparleHue ¢ HUM.

IIpakTnuyeckass padora Ne 2
HabGmronenue 3a ropsiteit cCBE4OM.

IIpenMeTHbIE Pe3yJIbTaThl 00YUeHHS

Yyamuics 10JKeH ymemsy:

® JCIOJB30BaTh IMPU XaPAaKTEPUCTUKE BELIECTB IOHATUS: «aTOM», «MOJEKYJa», «XUMUYECKUN
NEMEHT», «XUMHUYECKHM 3HAK, WIH CHUMBOJ», «BELIECTBO», IPOCTOE BEIIECTBO», «CIOXKHOE
BEIIECTBO», «CBOMCTBA BELIECTBY», «XUMHUUYECKUE SIBICHUSNY, «(PU3MUECKUE SIBICHUI,
«KOA(PPULNEHTBI», KAHJIEKChI», «OTHOCUTEIbHAsI aTOMHAsi Maccay, «OTHOCUTENIbHAS MOJIEKYJIIpHas
Macca», «KMaccoBas A0JIS DIIEMEHTa;

® 3HATh: IPEIMEThl U3YUEHUsI €CTECTBEHHOHAYUHbIX TUCIHUIUIMH, B TOM YHCJIE XUMHUHU; XUMUYECKUE
CHUMBOJIbI, UX Ha3BaHUS U IPOU3HOLICHHUE;

e KJIaCCH(HUIMPOBATH BEIIECTBA IO COCTaBY HA MPOCTHIE U CIOXKHBIE;

e pa3inyarh: T€Ja U BEIIECTBA; XUMUYECKHUH IEMEHT U IIPOCTOE BEILLIECTBO;

® ONUCHIBaTh: (POPMBI CYIIECTBOBAHUS XHMHYECKHX D3JIEMEHTOB (CBOOOJIHBIE aTOMBI, MPOCTHIE
BEIIECTBa, CIIOKHbIE BellecTBa); TabnuuyHyio ¢opMy Ilepuoanueckoil cCUCTEMBI XUMHYECKHX
9JIEMEHTOB; MOJIOKeHue neMeHTa B Tabuune /[. . MenaeneeBa, UCIIONB3Ys MOHATUS IIEPUOI»,
«TpYIIay, «IJaBHas MOArPYIIay, «II000YHas MOArPYIIa»; CBOMCTBA BEIIECTB (TBEPbIX, KHUJIKHX,
ra3oo0pa3HbIX);

® OO0BACHATH CYIIHOCTh XUMHYECKUX SBJICHUN (C TOUKH 3pEHHs] aTOMHO-MOJIEKYJIIPHOTO YUYSHHS) U
UX IPUHIUIHAIBHOE OTJINYME OT (PU3NUYECKUX SIBICHUIA;

® XapaKTepHU30BaTh: OCHOBHBIE METOJbl HW3YUYEHHUS €CTECTBEHHBIX JUCHUIUIMH (HAOIIOACHuE,
HKCHEPUMEHT, MOJEIMPOBAHUE); BELIECTBO IO €ro XUMHUYECKOM (OpMyse COIJIacHO IUIaHy:
KAueCTBEHHBI COCTaB, THUIl BEIIECTBA (IIPOCTOE WM CIIOXKHOE), KOJHMYECTBEHHBIH COCTaB,
OTHOCHTEJIbHAS MOJIEKYJIApHAsl Macca, COOTHOLICHUE MACcC 3JIEMEHTOB B BEILIECTBE, MACCOBBIE JOIU
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3JIEMEHTOB B BEIIECTBE (IJIsI CIIOXKHBIX BEIIECTB); POJb XUMHUU (MOJOKUTEIBHYIO U OTPULIATENb-
HYI0) B )KU3HHU YEJIOBEKa, apryMEHTHUPOBATh CBOE OTHOIIEHHE K 3TOM Mpoliieme;

® BBIYUCIISITH OTHOCUTEIIBHYIO MOJIEKYJSIPHYIO MAacCy BEUIECTBA M MAacCOBYIO JOJI0 XMMHYECKOTO
3J€MEHTa B COCIMHECHUSIX;

® TIPOBOJUTH HAOIIOICHUS CBOMCTB BEIICCTB U SBJICHHM, IPOUCXOISIINX C BEIICCTBAMH,

e coOnroAaTh MpaBUiia TEXHUKH O€30MacHOCTH MPU MPOBEACHUM HAOIIOACHUH U 1a00paTOPHBIX
OTIBITOB.

MeTal’[peHMeTHbIe Pe3yJabTaThbl oﬁyqe}mﬂ

VYvyamuiicst J0JKEH ymems:
e ompeneniaTh NpoOJeMbl, T. €. YCTaHABJIMBATH HECOOTBETCTBHE MEXIY JKEIaeMbIM |

JIEHCTBUTECIIHHBIM;

COCTaBJISITh CJIIOKHBIM IUIaH TEKCTA;

BJIaJICTh TAKUM BUJIOM U3JIO)KECHHS TCKCTa, KaK IIOBECTBOBAHUE;

MOJ1 PyKOBOJICTBOM YUYHUTEIIs POBOAUTH HEMOCPEACTBEHHOE HAOIIOICHUE;

MOJI PYKOBOACTBOM yuuTesis OOPMIISTh OTYET, BKIIOUAIOUIUI OmucaHue HaONIO/ICHUs, €ro

pe3yJbTaTOB, BEIBOJIOB;

® HCIOJIb30BaTh TakOW BHUJ MBICICHHOTO (MI€aJbHOTO) MOJICIMPOBAHMS, KaK 3HAKOBOE
MoJIeJIMpOBaHUE (Ha IPUMEpE 3HAKOB XUMUYECKUX IEMEHTOB, XUMUYECKUX (HOPMYI);

® WCIOJIb30BaTh TaKOW BHJI MAaTepUaIbHOTO (IIPEIAMETHOr0) MOJICIMPOBAHUS, KaK (PU3UUECKOE

MoJIeJIMpOBaHuE (Ha IpUMepe MOACIUPOBAHUS ATOMOB U MOJIEKYJI);

MOJTyYaTh XUMUYECKYIO HH(POPMAIIHIO U3 PA3TUIHBIX UCTOYHUKOB,;

OTIpeICIIATh OOBEKT M ACMIEKT aHAIM3a U CUHTE3a,;

OTpEIETSATh KOMIIOHEHTHI 00BEKTa B COOTBETCTBUU C aCIIEKTOM aHAJIN3a U CUHTE3A;

OCYIIECTBIISITh KAU€CTBEHHOE U KOJIMYECTBEHHOE OMMCAaHNE KOMIIOHEHTOB O0BEKTA;

OTIPEeINATh OTHOIICHUS O0BEKTA C JPYTUMH O0BEKTaMU;

OTIPEIeIIATh CYIIECTBEHHbBIE MPU3HAKH 00BEKTA.

Tema 2. ATOMBI XHMUYECKHX 3JIeMeHTOB (7 u)

AToMBI Kak (popma CyIIECTBOBAHHUS XUMUYECKUX dNeMeHTOB. OCHOBHBIE CBEACHHUS O CTPOCHUU
aToMoB. JlokazaTenbCTBa CJIOXKHOCTH CTpoeHust atoMoB. OmbiTel Pesepdopma. [lnmanerapHas mMopenb
CTPOEHHUSI aTOMA.

CocraB aTOMHBIX SiZIep: MPOTOHBI M HEHUTpoHBI. OTHOCUTENbHAs aToMHas Macca. B3zanmocBs3b
MOHSATUN «IIPOTOH», KHEUTPOH», KOTHOCUTEIbHAS ATOMHAsI Maccay.

N3menenune yuciia mpoTOHOB B SIPE aToMa - 00pa30BaHUE HOBBIX XMMHYECKUX YJIEMEHTOB.

N3meHneHue uncina HEHTPOHOB B sijipe aToma - oOpazoBaHue u30TonoB. COBpEMEHHOE OMPe/ICIICHHIE
MOHATHUS «XUMHUYECKUH IeMEeHT». MI30TOMbI Kak pa3HOBUIHOCTH aTOMOB OJTHOTO XUMHUYECKOTO AJIEMEHTAa.

OnexTpoHbl. CTpoeHHE JIEKTPOHHBIX O0OJOYEK AaTOMOB XHMMHUYECKUX dieMeHToB Nel-20
nepuoanueckoit cucteMsl 1. 1. Mengeneena. [IoHsTHE 0 3aBEPIIEHHOM M HE3aBEPIICHHOM 3JIEKTPOHHOM
cjioe (3HEPreTHYECKOM ypOBHE).

[Tepuonnueckas cucrteMa xumudeckux siemeHToB [[. WM. MenpaeneeBa W CTPOCHUE aTOMOB:
bu3HYECKU CMBICT MOPSIIKOBOTO HOMEpa dJIEMEHTa, HOMepa IPYIIIbLI, HOMepa epuoa.

N3menenne uncia 3JIeKTPOHOB Ha BHEITHEM JJICKTPOHHOM YPOBHE aTOMa XUMHYECKOTO JJIEMEHTA
- 00pa3oBaHUE MOJOKHUTEIBHBIX M OTPUIIATEIbHBIX MOHOB. MOHBI, 00pa3oBaHHbIE aTOMaMHU METAIJIOB U
HeMeTasuioB. [[pUYrHBI H3MEHEHUST METAJUTMYECKUX U HEMETaJUTMUECKUX CBOWCTB B MEpUOaX U TPyMax.

O6pazoBanue OuHApHBIX coenuHeHui. [lonsTHe 00 nOHHOM cBs3u. CxeMbl 00pa30BaHMUsT HOHHON
CBSI3H.



B3aumoseiicTBue aTOMOB XMMHUYECKHX DIIEMEHTOB-HEMETAJNIOB MEXKIYy Co00il - oOpa3oBaHmHe
JIBYXaTOMHBIX MOJIEKYJI ITPOCTHIX BemlecTB. KoBaneHTHas HeNosipHasi XUMUYECKasl CBA3b.

DNEKTPOHHBIC U CTPYKTYPHBIC OPMYIIBL.

B3anmoneiicTBue aTOMOB XMMHYECKHUX 3JIEMEHTOB-HEMETA/UIOB MEXKIy co0oi - oOpa3oBaHHE
OMHAPHBIX COSAUHEHUN HEMETAIIIOB. DIIEKTPOOTPHUIIATEIIBHOCTD. [IOHATHE O KOBAJICHTHOM TOJISIPHOM CBSI3H.

B3aumoselicTBue aTOMOB XMMHYECKHX 3JIEMEHTOB-METAIIJIOB MEXIYy cO0Ol - 0OpazoBaHUE
METAJIMYECKUX KpUCTAIIOB. [ToHSTHE 0 METaIIMYECKON CBSI3H.

JdemoncTpaunu. Moxenn aroMoOB XHMMHYECKHX 3JeMeHTOB. llepumoaudeckass cucrema
xumuueckux asementoB J[. . Meneneena.

IIpeanMeTHbIE Pe3YJbTAThI 00VUEeHHS

VYyamuiicst 10oKeH ymems:

® UCNOJIb30BAaTh MPHU XapPaKTEPUCTUKE AaTOMOB MOHATHUA: «IPOTOH», «HEUTPOH», «IJIEKTPOHY,
«XUMHUYECKUN DJIEMEHT», «MACCOBOE YHCIIO», «U30TOIDY, «3JEKTPOHHBIA CIOW», «IHEPreTUYECKUN
YPOBEHbBY, «3JIEMEHThI-METAILIIbDY, «JIIEMEHTBI-HEMETAJUIbI»; [IPU XapaKTEPUCTUKE BELIECTB MOHATHS
«UOHHAs CBS3bY, «MOHBD), «KOBAJICHTHAS HEMOJISIPHASA CBSA3b», «KOBAJNCHTHAs MOJISIPHAS CBS3bY,
«JIEKTPOOTPUIIATEILHOCTEY, «BAJICHTHOCTDY, «METAJUIMYECKAsI CBA3bY;

® ONWCHIBAaTh COCTaB W CTPOCHHE aTOMOB JJIEMEHTOB C TOPSAKOBBIMM HoMepamu 1—20 B
[Tepuoanueckoil cucreme xumudyeckux 3semMeHToB 1. 1. Menneneena;

® COCTaBJIATH CXEMBI PACHpPEICICHUS JICKTPOHOB MO AJICKTPOHHBIM CIIOSIM B 3JIEKTPOHHOM 000104YKe
aTOMOB; CXeMbl 00pa30BaHMS Pa3HBIX THUIIOB XMMHYECKOW CBS3M (MOHHOM, KOBAJICHTHOW, METal-
JNYECKON);

e OOBSACHATH 3aKOHOMEPHOCTH M3MEHEHHSI CBOMCTB XMMUUYECKHUX SJIEMEHTOB (3aps0B SIIEP aTOMOB,
Yyucjaa 3JEKTPOHOB HA BHEIIHEM 3JICKTPOHHOM CJIO€, YMCJIO 3aIOJHAEMBIX JJICKTPOHHBIX CJIOEB,
pamuyc aToma, SJEKTPOOTPUIIATEIBHOCTh, METAJUIMYECKHE W HEMETANIMYECKHUE CBOWMCTBA) B
nepuoAax u rpymmax (riaBHbIX noArpyimnax) [lepuoaudeckoit CUCTEMBI XMMUUYECKUX 3JIeMEHTOB /1.
N. MenneneeBa ¢ TOUKU 3pEHUSI TEOPUU CTPOEHHUS ATOMA;

® CpaBHMBATH CBOMICTBA aTOMOB XWUMHYECKHX 3JIEMEHTOB, HAXOMSIIMXCS B OJHOM MEPUOAE WIH
riaBHo# noarpyme [lepuoaudeckoii cucreMbl xumuueckux nemenToB J1. M. Menneneesa (3apsa0B
SAIep aTOMOB, 4YHUCJA OJEKTPOHOB HA BHEIIHEM JJIEKTPOHHOM CJIO€, YHCJIO 3alOJHAEMBbIX
AJIEKTPOHHBIX CIIOEB, PAJIUYC aTOMA, JIEKTPOOTPULIATEIBHOCTD, METAJUTMYECKUE U HEMETAININYECKUE
CBOICTBA);

® J1aBaTh XapPAaKTEPUCTHUKY XMMHYECKHX AJIEMEHTOB IO UX MOJOXKEHUIO B llepuoanueckoi cucreme
xumudeckux sneMeHToB J[. M. MenzgeneeBa (XMMUYECKU 3HAK, MOPSIKOBBIM HOMEp, MEPUO,
rpynmna, MmoArpynmna, OTHOCHTENIbHAs aTOMHAas Macca, CTPOEHHE aroMa — 3apsij sapa, YUCIO
MPOTOHOB W HEUTPOHOB B sijipe, OOIIee YHCIO DJIEKTPOHOB, paclpeleleHHe SJIEKTPOHOB IO
AIIEKTPOHHBIM CIIOSIM);

e OMmpenensaTh TUI XUMUUECKON CBSI3U 10 (popMyJie BEIeCTBa;

® [IPUBOJMTH NIPUMEPHI BELIECTB C PA3HBIMU TUIIAMH XUMUYECKOU CBA3H;

®  XapaKTepu30BaTh MEXaHH3MbI 00pa30BaHUs KOBAJEHTHOW CBs3M (OOMEHHBII), MOHHON CBS3H,
METaJUTNYECKOM CBS3U,

® YCTaHABJIMBATh MPUYMHHO-CIICICTBEHHBIE CBSI3U: COCTAB BEIIECTBA — THUI XUMUYECKOU CBSI3H;

® COCTaBJIATH (POPMYIIBI OMHAPHBIX COCTMHEHHUH 110 BAJICHTHOCTH,

® HAXOJUTh BAJIEHTHOCTH DJIEMEHTOB 10 (popMyIsie ONHAPHOTO COCTUHECHHUSI.

MertanpeameTHbie pe3yJbTaTbl 00y4eHHs

VYyamuiics 10JKEH ymems:
e (GopMyIUPOBATH TUIIOTE3Y MO PEIICHUIO TPOOIEM;
® COCTaBJIATH IUTAH BBHIMOJHEHHs Y4eOHOU 3amaud, pemieHus mpoOjeM TBOPUYECKOTO U MOMCKOBOTO



XapakTepa, BHIIOTHEHUS POEKTa COBMECTHO C YUUTEIEM;

® COCTaBJIATH T€3UCHI TEKCTA;

® BJAJICTh TAKUM BHUJIOM U3JIOKEHMS TEKCTA, KaK OMMCAHUE;

® UCIOJIb30BaTh TakOW BHUJ MBICICHHOTO (MI€aJbHOTO) MOJCIMPOBAHMS, KaK 3HAKOBOE
MoJIeJIMpOBaHuUE (Ha IPUMEPE COCTABJICHUS CXeM 00pa30BaHUsl XUMHUUYECKOM CBSI3N);

® CIOJIb30BAaTh TaKOW BUJ MaTepUANbHOIO (IIPEIMETHOr0) MOEIMPOBAHUS, KaK aHAJIOTOBOE
MOJIEJTUPOBAHUE;

® HCIOJIB30BATh TAaKOW BHJ] MATEPUAIBHOTO (TPEIMETHOI0) MOJCIMPOBAHUS, KaK (hu3mueckoe
MoJIeJIMpOoBaHuE (Ha IpUMepe Moeliell CTPOSHHS aTOMOB);

® OmpeneNsITh 0ObEKTHl CPABHEHUS U ACIIEKT CPaBHEHHS OObEKTOB;

®  BBINOJIHATH HEMOJIHOE OJHOJIUHEITHOE CPaBHEHUE;

®  BBINOJIHATH HEMOJIHOE KOMILIEKCHOE CPAaBHEHHUE;

®  BBINOJIHATH OJHOE OJTHOJIMHEHHOE CpaBHEHUE.

Tema 3. IIpoctoie BemecTBa (54)

[Tono)keHre METaIOB M HEMETAJUIOB B MEPUOIUYECKON CUCTEME XUMHUYECKUX snemeHToB J[. U.
MenaeneeBa. Baxueilme mpocThie BEIIECTBA - METAJUIBL: KEJIE€30, aTFOMUHHM, KAJIbIIMH, MAarHU, HATPUH,
kanuii. O0uue usnueckue CBOCTBa METAIOB.

Baxneiimume npocThie BEIIECTBA - HEMETAJUIbl, 0Opa30BaHHBIE aTOMaMU KHUCJIOPOJa, BOJOPO/A,
azota, cepbl, Qochopa, yriaepoma. CrnocoOHOCTH aTOMOB XHMHUYECKHX 3JIEMEHTOB K OOpa30BaHHUIO
HECKOJIBKUX TIPOCTHIX BEUIECTB - AJUIOTPOIHS. AJUIOTPOITHBIC MOTU(PUKAIINN KUCIOpoa, (hocdopa | 0JioBa.
Merannuueckie 1 HEMETaNIMYeCKUEe CBOMCTBA MPOCTHIX BemeCTB. OTHOCUTENBHOCTh AENEHUS IPOCTHIX
BEII[ECTB HAa METAJUIbl U HEMETAJLIBI.

[TocTostnaass ABoraapo. KommuectBo BemectBa. Moab. MousipHas macca. MossspHBI 00beM
ra3oo0pa3HbIX BemiecTB. KpaTHBIE €TUHUIBI KOJNWYECTBA BEIIECTBA — MHIJUIMMOJb W KHJIOMOJb,
MUJUTUMOIIIPHAsT W KUJIOMOJISIpHAST MAacChl BEIIECTBA, MUJUIMMOINISAPHBIA UM KHJIOMOISPHBIA OOBEMBI
ra3000pa3HbIX BEIIECTB.

Pacyetsl ¢ ncnonb30BaHMEM MOHATUN «KOJUYECTBO BEIIECTBAY, «MOJSPHAS Maccay, «MOJSPHBIN
00bEM ra3oBy», «IIOCTOSTHHAST ABOTaIPO».

Pacuernble 3a1aun. 1. Beruncienne MOISIpHOM Macchl BEIIECTB MO XUMHYECKUM (popmynam. 2.
Pacuetsl ¢ ucnonb30BaHWEM TOHATHH «KOJUYECTBO BEIIECTBA», «MOJISIPHAS Macca», «MOJSPHBIA 00beM
ra3oBy, «IIOCTOSTHHAsT ABOTaIpO».

JemoncTpanuu. HexoTopsie MeTaibl U HEMETAJUIBI KOJIMYECTBOM BemiecTBa 1 Moiab. Mopenb
MOJIIPHOTO 00beMa ra3000pa3HbIX BEIIECTB.

IIpeaMeTHBIE PE3YJabTATHI 00VUEHUS
VYyamuiicst JOJKEH ymems:
® CMONB30BaTh TPU  XAPAaKTEPUCTHUKE BEIIECTB TMOHATHS: «METaUIb», «IJIACTUYHOCTBHY,
«TETUIONTPOBOTHOCTEY, «IJIEKTPOIPOBOAHOCTDY, KHEMETAILIBDY, «AJIJIOTPOTIHUSY», «AJTIOTPOTTHBIE
BUJIOU3MEHEHHUSI, WU MOAU(PUKAIIUI;
® ONKCHIBATH [OJIOKEHUE DJIEMEHTOB-METAIUIOB U 3JIEMEHTOB-HEMETauloB B [lepronnueckoi
cucteMe xumudeckux saeMmenToB /. 1. Mennaeneena;
e KJjaccu(UIMPOBATH MPOCTHIE BEIIECTBA HA METAJUIBI M HEMETAJIJIBI, DJIEMEHTHI,
® OMNpeneNnsITh MPUHAJICKHOCTh HEOPTaHWYECKUX BEIIECTB K OJHOMY M3 HM3YYEHHBIX KJIACCOB —
METaJIJIbl U HEMETAaJLIbI;
® JI0OKa3bIBaTh OTHOCHTEIHHOCTH JEJIEHUS MPOCTHIX BEUIECTB Ha METAJLIBI U HEMETAJLIbI;
® XapaKTepu30oBaTh 0OIHE PU3NUECKHE CBOMCTBA METAIIIIOB;
® YCTaHABJIMBAThH MPUIMHHO-CIEACTBEHHBIE CBS3H MEXIY CTPOCHHEM aTOMa U XMMUYECKOH CBS3BIO B
MPOCTHIX BEIIECTBAX — METAJIaX U HeMeTaJllax;
® OOBSICHITH MHOTOOOpa3ue MPOCTHIX BEUIECTB TAKUM (PAKTOPOM, KaK aJlIIOTPOIIHS;
® ONUCHIBATH CBOICTBA BEMIECTB (HAa MPUMEpaX MPOCTHIX BEMIECTB — METAIJIOB U HEMETAIIIIOB);




e CoOJIOaTh MpaBUIa TEXHUKHA 0€30MaCHOCTH TIPH MTPOBEICHUH HAOIIOJCHUN U J1a00paTOPHBIX
OIIBITOB;

® UCIOJB30BATh MPH PEIICHUM PACUYCTHBIX 3a/1a4 IOHSTHS: «KOJUYECTBO BEIIECTBAY», «MOJbY,
«TOCTOSIHHAsE ABOTaJIpO», «MOJIIpPHAs Macca», «MOJIIPHBIA OOBEM Ta30B», «HOPMAIIbHBIC
YCIIOBHSI»;

® [POBOJUTH PACYEThI C UCIIOIH30BAHUEM TIOHSATHH: «KOJHMYECTBO BEUIECTBA», «MOJIAPHAs Macca,
«MOJIIPHBIN 00BEM T'a30By, KIIOCTOSTHHAS ABOTaIpO».

MeTal’[peHMeTHbIe Pe3yJabTaThbl oﬁyqe}mﬂ

VYyanuiicst 10KeH ymems:
®  COCTaBJISITh KOHCIEKT TEKCTA;
® CaMOCTOSTEIHHO MCTOIB30BaTh HEIOCPEICTBEHHOE HAOIOICHIE,
®  CaMOCTOATENHFHO OQOPMIIATH OTYET, BKIIIOYAIOIINI ONMHcaHue HAOIOJCHUSI, €T0 PE3yJIbTATOB,
BBIBOJIOB;
®  BBINOJHATH MMOJTHOE KOMILJIEKCHOE CPAaBHEHUE;

o BBIIIOJIHATE CPABHCHHUC 110 AHAJIOI'MHU

Tema 4. CoenuHeHHs XHMHYECKHX 3j1eMeHTOB (16 u)

Crenensb okucienus. OmnpeneneHUe CTEIICHH OKHCICHHS JJIEMEHTOB IO XUMHUYECKOU (opmyre
coenuHeHusi. CocrapneHue GopmMys OMHAPHBIX COCTUHEHHH, 00muii crnoco® WX HaspiBaHus. buHapHbIE
COCIMHEHUS: OKCUJIBI, XJIOPUIBI, CyIbPuab! U 1p. CocraBneHue ux popmyi. [IpencraBuren OKCHIIOB: BOJa,
YIJIEKUCIIBIN Ta3 U HeranleHas u3Bectb. [IpeacraBurenu neTydnx BOJOPOAHBIX COEAUHEHU: XJI0POBOIOPOT
Y aMMHaK.

OcHoBaHusl, UX COCTaB M Ha3BaHUs. PacTBOpUMOCTh OCHOBaHMI B Bozie. Tabnuiia pacTBOPUMOCTH
TUAPOKCHUIOB U cojiel B BoJe. IIpencraBureny menoden: THIpOKCUIbI HATpUs, Kans U Kaneuusd. [lonsarue
0 KaueCTBEHHBIX peakuusx. UHaukaTopel. I3MeHeHrne OKpacKyu MHIMKATOPOB B IIEJIOYHON Cpejie.

Kucnorel, ux cocraB m Ha3zBanus. Knaccudukanus xucnor. [IpeacraBurenu KUCIOT: cepHas,
coJisiHas M a30THas. MI3MeHeHne OKpacku MHANKATOPOB B KUCIOTHOM CpeJie.

Conu Kak MpoW3BOJHBIE KHCIOT U ocHOBaHMM. VX cocTaB m HazBaHus. PacTBopuMocTh coieil B
Boze. [IpencraButenu coneit: xmopu HaTpusl, kKapOoHaT U Gocdar KampIus.

AMop(HBIE U KPUCTAIIIMUECKHE BEIIECTBA.

MexMoneKyIspHble B3aUMOACHCTBUA. THUMBl KPUCTANIMYECKUX PEUIETOK: HMOHHAasg, aTOMHas,
MOJIEKYJISIpHAs ¥ METaJUIMuecKasi. 3aBUCUMOCTh CBOMCTB BEIIECTB OT THUIIOB KPUCTAJUTMUYECKUX PEIIETOK.

BemectBa MONEKYJISIPHOTO M HEMOJIEKYJSPHOTO CTPOCHMS. 3aKOH IOCTOSIHCTBA COCTaBa JJisi
BEILIECTB MOJIEKYJIIPHOTO CTPOCHHUSI.

Uuctele BemiecTBa U cMmecH. [IpuMmepsl ®UAKUX, TBEPABIX M Tra3000pa3HbIX cMmecel. CBoiicTBa
YHUCTBIX BeIIeCTB M cMecel. Mx cocraB. MaccoBasg u oObeMHAas JIOJM KOMIIOHEHTAa CMeECH. PacdeTsl,
CBSI3aHHBIE C UCTIOJIb30BAHUEM MOHSITHS J10JISI.

Pacuérnple 3agaun. 1. Pacuer MaccoBoi M 00BEMHON [OJIEH KOMIIOHEHTOB CMECH BEILECTB. 2.
Bprunciienue mMaccoBOi JOJM BELIECTBA B PACTBOPE IO M3BECTHOM Macce PacTBOPEHHOIO BEIIECTBA U
Macce pactBoputeds. 3. Berauciaenue Macchbl pacCTBOPSIEMOTO BEIIECTBA M PACTBOPHUTEISI, HEOOXOMMBIX JIJIS
MIPUTOTOBJIEHUS OINPEIEIEHHON MacChl paCTBOPa C U3BECTHOM MAacCOBOM J0JIEN PAaCTBOPEHHOIO BELIECTBA.

JemoncTpanuu. OOpasnpl OKCHAOB, KUCIOT, OCHOBAaHMK W coyiel. Molenn KpHCTATITHYECKUX
pEIIeTOK XJIOpHa HaTpus, anMasa, okcunaa yraepoaa (IV). CrnocoOwl pa3neneHusi cMecei, TUCTUILISALUS
BOJIBI.

JlaGopaTopHble onbIThl. 1. 3HaKOMCTBO ¢ 00pa3amMu BEIIECTB pa3HbIX KiaccoB. 2. Pa3znenenue
CMECeH.

IIpakTnueckass padora Ne 3. AHanu3 MOYBBI U BOBI.



IIpakTuyeckasi pa6ora Ne 4.IlpuroroBiicHue pacTBopa caxapa C 3aJaHHONM MaccCOBOM JoJei

pacTBOPCHHOI'O BEILICCTBA.
IIpeaMeTHBIE PE3YJIbTAThI 00VUEHMNS

VYyamuiicst 10KEH ymems:

UCIIONIb30BaTh MPU XaPAKTEPUCTUKE BEIIECTB TOHSATHUS: CTCTICHh OKUCIICHUS», «BAJICHTHOCTHY,
«OKCHIIBI», «OCHOBAaHHUS», «IIEJIOYN», «KAYECTBEHHAS PEAKIUI», «UHIUKATOP», «KHUCIOTHD),
CKUCJIOPOJICOJEPIKAIINE KUCIOTBD», «OCCKUCIOPOIHBIC KHCIOTB), «KUCIOTHAS CPEay, «IIeIouHas
cpena», «HeUTpajbHas cpefay, «mkana pH», «comn», «<aMopdHbIe BEIIECTBAY, «KPUCTALTHICCKUE
BEIIIECTBA», «KPUCTALIMYECKAs PEIIeTKa», «UOHHAs KPUCTAIUIMYECKAs pEIIETKa», «aToOMHas
KpPUCTANTNYECKasi PENIeTKa», «MOJCKYJSpHAs KPHCTAUIMYECKAsh pEIIeTKa», «MeTaLuTHdecKas
KPUCTAITMYECKAS PEIICTKA», KCMECHY;

KJIACCHU(UITUPOBATh CIOXKHBIC HEOPraHMYECKHE BEIIEeCTBA IO COCTAaBy HA OKCHUIBI, OCHOBAHUS,
KHUCIIOTHI ¥ COJIM; OCHOBAHWSI, KUCIIOTHI ¥ COJIM TI0 PACTBOPHMOCTH B BOJIC; KUCJIOTHI 10 OCHOBHOCTH
U COJICPIKaHUI0 KUCIIOPOIa;

OIIPENENATh IPUHAIC)KHOCTh HEOPTAaHUYECKHUX BEIISCTB K OJHOMY U3 H3yUYCHHBIX KJIACCOB (OKCH/IBI,
JeTy4re BOAOPOAHBIE COCTUHEHNS, OCHOBAHUS, KHCIIOTBI, COJIH) IO (JOPMYJIE;

OTMCHIBATh CBOMCTBA OT/CIBHBIX MPEICTABUTENICH OKCHIOB (HA IMIPUMEPE BOJIBI, YTIIEKHUCIIOTO T'a3a,
HETaIICHOW U3BECTH ), JIETYYHX BOJOPOIHBIX COSAMHEHUH (Ha MPUMEpEe XJIOPOBOAOPOIa HAMMHUAKA),
OCHOBaHWH (Ha MpUMEpe THIPOKCHIIOB HATPHS, KadUs W KaJbIHs), KUCIOT (Ha MPUMEpe CEpHOUN
KHCJIOTBI) U CoJiel (Ha mpuMepe XJIOpHUaa HaTpus, KapOoHaTa KanbIus, (hocdara Kaabliys);
OIPENeNATh BAJICHTHOCTh U CTEIICHh OKUCIICHHS SJICMEHTOB B BEIIIECTBAX;

COCTaBJIATH (POPMYJIBI OKCHJIOB, OCHOBAHMMW, KHCJIOT M COJICH IO BaJCHTHOCTSM M CTCICHSIM
OKHUCJICHHS 3JIEMEHTOB, a TAaK)KE 3apsijiaM MOHOB, YKa3aHHBIM B Ta0JIUIIE PACTBOPUMOCTH KHUCIIOT,
OCHOBAHHI U COJICH;

COCTABJIATh HAa3BaHHS OKCHJIOB, OCHOBAHHIA, KUCIIOT U COJICH; CPAaBHUBATh BAJICHTHOCTh M CTCIICHb
OKUCJICHUS, OKCHJIbI, OCHOBAHHUS, KUCIIOTHI M COJIH ITO COCTARY;

UCIIOJTb30BATh TAOJUITY PACTBOPUMOCTH JISI ONIPEJICIICHUS PACTBOPHMOCTH BEIIECTB;
YCTaHABIIMBATh TEHETUYCCKYIO CBSI3b MEXKIy OKCHUIOM W THUIPO-KCHIOM W HA00OpOT; MPUYUHHO-
CJIEJICTBEHHBIC CBSI3U MEXKIY CTPOCHHEM aTOMa, XUMUYECKOW CBSI3bI0 U THUIIOM KPUCTAIUTHYECKOMN
PEIIeTKN XUMUIECKUX COCTMHEHUH;

XapaKTepU30BaTh aTOMHBIC, MOJICKYJISIPHBIC, HOHHBIC METAUTHICCKUE KPUCTAJUTMUECKUE PEIIETKU;
Cpely pacTBOpa € MOMOIIbIO mKaisl pH;

MIPUBOJIUTH MIPUMEPHI BEIIECTB C PA3HBIMH TUITAMU KPUCTAIUTHYECKOHN PEIIeTKH;

MIPOBOIMTH HAOIIOICHUS 32 CBOHCTBAMU BEIIECTB U SBJICHHUSIMHE, TIPOUCXOISIINMU C BEIECTBAMU;
coOJTroaTh MpaBUIIa TEXHUKH OS30MTACHOCTH IPH MPOBEICHUN HAOIOCHHIA U OITBITOB;
HCCJICZIOBATh CPETy pacTBOPA C TIOMOIIBIO MHIUKATOPOB; SKCIIEPUMEHTAILHO Pa3INdaTh KUCIOTHI U
HIENIOYH, MTOIb3YSICh HHIUKATOPAMU;

UCIIONIb30BATh NIPU PEIICHUU PACUYETHBIX 3a]1a4 MOHSATHUS «MacCOBas JOJSI SJIEMEHTA B BEIIECTBEY,
«MaccoBasi I0JIsl pACTBOPEHHOTO BEIIECTBAY», «0ObEMHas OISl Ta3000pa3HOTO BEIECTBAY;
NPOBOJUTHh PACYEThl C HCIIOJIB30BAaHUEM ITOHATHH «MaccoBas JIOJISI DJIEMEHTa B BEIIECTBEY,
«MaccoBasi JIOJISI PACTBOPEHHOTO BEIIECTBAY, «00bEMHAs! OIS ra3000pa3HOTO BEIIECTBAY.

MeranpeaMeTHbie pe3yJibTaThl 00yYeHUSs

VYyamuiicst JOJKEH ymems:

COCTaBJISITh HAa OCHOBE TEKCTa TaOJIMIIbI, B TOM uncie ¢ npuMeHenueM cpeacts UKT;

MOJI PyKOBOJCTBOM YUYHUTEISI POBOAUTH OMOCPETOBAHHOE HAOTIOCHUE

MOJI PYKOBOJACTBOM yUUTENsI OOPMIISITH OTYET, BKIIIOUAIONIUIN ONMMCAHUE IKCIIEPUMEHTA, €ro
PE3yIBTATOB, BHIBOJIOB;

OCYIIECTBIISATh ~MHAYKTHBHOE 0000meHne (0T eIWHUYHOTO JOCTOBEPHOTO K  OOIIeMy



BEPOSTHOCTHOMY), T. €. ONPEACATh OOIIMEe CYIIECTBEHHBIC NMPHU3HAKK ABYX M Oosiee 0OBEKTOB M
(buKCUpOBaTh UX B (hOPME MOHATHUS HITH CY)KICHHS;

® OCYIIECTBIIAATh JCIyKTHBHOE 000OIIeHHe (MOABEICHHE EIUHHUYHOIO JOCTOBEPHOro moj olriee
I[OCTOBepHOe), T. €. aKTyaJIu3upoBaTb MOHATUC HIIM CYXICHUC, U OTOXICCTBIIATL C HUM
COOTBETCTBYIOIIUE CYIIECTBECHHBIC TPU3HAKH OJHOTO W 00Jiee 00BEKTOB;

®  ONpeeNsITh aCIeKT Kiaccu(uKaIuy;

® OCYIIECTBIISITH KJIACCU(DUKAIIHIO;

® 3HATh U UCIIOJIb30BaTh pa3IMyHbIe (POPMBI TPEACTaBICHUS KIacCu(DUKALIUH.

Tema 5. H3meHeHus, npoucxoasiume ¢ Beuecrsamu (12u)

IlonsiTHE SBIEHUN KaK W3MEHEHUH, NMPOUCXOAIIUX C BEUICCTBAMU. SIBIICHHs, CBA3aHHBIE C
U3MEHEHHEM KPHCTaNIMYECKOr0 CTPOSHUS BEILECTBA IPU IOCTOSHHOM €r0 COCTaBe, (PU3HUECKUe SIBICHUS.
®usnyecKkue SBICHUS B XUMHUU: JUCTUIULILUSA, KPUCTAJUIM3aLMs, BBIIAPUBAHME M BO3IOHKA BEILECTB,
LEHTPUPYTUPOBAHUE.

SIBnenus, CBsI3aHHBIE C U3MEHEHHEM COCTaBa BELIECTBA, - XMMHUYECKHE peakuud. [IpusnHaku u
YCIIOBHS MPOTEKaHUsI XUMHUUYECKUX peakuuil. [ToHsTre 00 3K30- M 3HAOTEPMHUYECKUX peakuusax. Peakuuun
TOPEHHUsI KaK YaCTHBIN CITydald SK30TEPMUYECKUX PEAKIIMi, IPOTEKAOIINX C BBIICICHUEM CBETA.

3aKOH COXpaHEHUs MacChbl BELIECTB. XHUMUYECKHUE YpPAaBHEHHsA. 3HA4YCHHE HHACKCOB U
ko3 dunmenToB. CocraBieHne ypaBHEHUI XUMHUYECKIX PEAKIIUH.

Pacyersl Mo XMMHUYECKUM ypaBHEHHsAM. PelieHue 3amad Ha HaX0)KIE€HUE KOJIMYECTBA BELIECTBA,
Macchl WM 00beMa IPOIYKTa PEaKIMHU 110 KOJIMYECTBY BEIIECTBA, Macce I 00bEMY HCXOIHOTO BEIIECTBA.
Pacuetsl ¢ ncrosnb30BaHMEM MOHATHUS «IOJIs», KOT/Ia HCXOIHOE BELIECTBO JAHO B BHJIE paCTBOpA C 3alaHHOM
MacCOBOH J10JI€M pACTBOPEHHOI'O BEILIECTBA UJIU COJNEPIKUT ONPEIAECIICHHYIO JIOJII0 TPUMECEH.

Peakuuu pasnoxenus. [lonsatue o ckopoctu xumndeckux peakuuil. Karanuzaropbl. @epMeHTSI.

Peaknum coenunenusi. Karanmutudeckne W HeKartanuTUueckue peaknud. OOpaTUMmble U
HEOOpaTHMBbIE PEAKIIMH.

Peakuuu 3amenienust. DNeKTPOXUMHUECKUN Pl HAIIPSHKEHUM METAJIOB, €r0 MCIOJIb30BaHUE TS
IIPOrHO3MPOBAHUS BO3MOKHOCTH ITPOTEKAHUS pEaKLUi MEXTy METaJUIaMU U pacTBOpaMH KUCIIOT. Peakiun
BBITECHEHUS OJHUX METAJJIOB U3 PACTBOPOB UX COJIEH JPYTUMHU METaJIAMH.

Peakiiun oOMeHa. Peakiuu HeWTpanu3anuu. Y ClIoBUS NMPOTEKaHHUs peakluii oOMeHa B pacTBOpax
J10 KOHIIA.

Tunsl XUMHUYECKUX PeaKUMH (M0 MPU3HAKY «YHUCIO U COCTaB MCXOAHBIX BELIECTB U MPOIYKTOB
peakIuy) Ha TMpUMepe CBOMCTB BOJABI. Peakius paznokeHus - 3JIeKTpon3 Bojbl. Peakiuu coenuHeHus -
B3aUMOJCUCTBUE BOJBI C OKCHJAaMU METAJNIOB MU HemeTauloB. IloHATHe «ruapokcuasl». Peakuuun
3aMeIleHus - B3aUMO/IEHCTBHUE BObI C IIEIOYHBIMH U I1I€JI0YHO3EMENIbHBIMU MeTajulaMu. Peakiiuu oomeHa
(Ha mpuMepe TuApoIN3a cyibhuaa aTFOMUHUS U KapOua KaabIys).

Pacuérnbie 3agaum. 1. Brruncinenue nmo XMMHUYECKUM YpPaBHEHMSIM MAacChl MM KOJUYECTBA
BEIIECTBA 10 U3BECTHOM MACCe UM KOJIMYECTBY BEILECTBA OJHOI0 U3 BCTYNAIOLINX B PEAKLUIO BELLIECTB WIH
IPOAYKTOB peakuuu. 2. Beruucienne Macchl (KOJMYECTBa BEIIECTBA, 00beMa) MPOAYKTA peaklUu, €Ciu
M3BECTHA Macca MCXOJHOTO BEIIECTBA, COJEPIKAIIETO ONpEACTCHHYIO JOMI0 npuMeceii. 3. Beruncienue
Macchl (KOJMYeCTBa BeLIecTBA, 00beMa) MPOAYKTa PEaKlMH, €CIM M3BECTHAa Macca pacTBOpal MaccoBas
JI0JIs1 pACTBOPEHHOTO BEIIECTBA.

IIpeaMeTHbIE Pe3YabTaThl 00YYEHHSI:

Yyamuiics 1OJKEH ymems:
e KiaccU(UIMPOBATh XUMHYECKUE PEAKIIUM TI0 YHUCITY M COCTaBY MCXOJHBIX BEIIECTB U MPOIYKTOB
peakiuu; TeroBoMy 3G (exTy; HampaBIeHUIO TPOTEKAHUS PEAKIINH; YIACTHUIO KaTallu3aTopa;
® CIOJIB30BAaTh TAONHIy PACTBOPUMOCTH MJiSl OMpEeNieHUsT BO3MOXKHOCTH TPOTEKAHUs peaKIuil
oOMeHa; DJEKTPOXMUMHUYECKUN Ps HaNpsoKeHWH (aKTUBHOCTH) METAUIOB ISl ONpPEIeNICHUS
BO3MOXXHOCTH ITPOTEKAHUS PEAKIIMI MEK1y METAJJIaMUA U BOJHBIMHU PACTBOPaMU KUCJIOT U COJIEH;
e HAONIOAATH W ONMUCHIBATH MPHU3HAKU U YCIOBHS TCUCHUS XUMHUYECKHX PEaKIUi, JeNlaTh BHIBOIBI HA



OCHOBaHUU aHaNM3a HaOIIOCHU 3a SKCIIEPUMEHTOM;
¢ MPOBOAUTH PACUYCTHI 10 XUMHUYCCKUM YPABHCHUAM Ha HAXOXKICHUC KOJIMYCCTBA, MAaCChI UJIN 06’beMa
MPOJYKTa peakluy MO KOJUYECTBY, Macce UM 00bEeMY MCXOIHOrO BEIIECTBA; C MCIOJIb30BAaHUEM
MOHATHS «J0JID», KOTJIa UCXOJHOE BEIIECTBO JAHO B BUJE PACTBOpa € 3aJaHHOW MAacCOBOM J0JIei
PacTBOPEHHOI'O BEUIECTBA WU COJACPKUT OIPEICTICHHYIO OO MTPUMECEH.
MeTanpeamMeTHble pe3yJabTaThl 00y4eHusI

VYvyamuiicst JOJKEH ymems:

® COCTaBIJIATH HA OCHOBE TEKCTA CXEMbl, B TOM uuncie ¢ npumenenueM cpeacts UKT;

®  CaMOCTOSATENbHO OOPMIISTH OTUET, BKIIOUAIOIINN OMUCAHNUE SKCIIEPUMEHTA, €r0 Pe3yIbTaToB,
BBIBOJIOB;

® UCNOJB30BATh TAKOM BUJA MBICICHHOTO (MIEAIBHOT0) MOJEIMPOBAaHUS, KaK 3HAKOBOE
MoJIeJIMpOBaHuE (Ha IpUMepe YpaBHEHUI XUMUYECKUX peaKIuii);

e pasnuyath 00BEM U COEpIKaHNUE TOHSITUH;

® pasnuy4aTh POJOBOE U BUIOBOE MOHSITHS;

® OCYILIECTBIISITh POJIOBHI0BOE ONPE/ICICHNE TOHIATUH.

Jdemoncrpanuu. Ilpumepsl ¢usnueckux sBIeHUM; a) muaBieHue napaduna; 6) nuddysus
JQYUIMCTBIX BEIIECTB C TOPSIICH JaMIIOYKH HaKaluBaHUA. [IpuMephl XMMUYECKHX SIBICHUI: a) TOpEeHHE
Maraus; 0) B3auMOJICHCTBUE COJITHOM KUCIOTHI C MPaMOPOM HIIM MEJIOM; B) MOJyYeHUE THAPOKCUAA MEIU
(II); r) pacTBOpEeHME OIYUYEHHOTO I'MIPOKCH A B KUCIIOTaxX; 1) B3aumojencTaue okcuaa meau (1I) c cepnoit
KHUCIIOTOM TMpH HAarpeBaHUU; €) PA3OKEHHE NEepMaHraHata Kajus; ) B3aUMOJICHCTBUE pa30aBICHHBIX
KHCJIOT C METaJUIaMHU.

JlabopaTopublie onbIThl. 3. CpaBHEHHE CKOPOCTH HCIAPEHUS BOJBI M CIIUPTA MO MCYE3HOBEHHIO
uX Kamenb Ha (QuiabTpoBanmbHON Oymare. 4. OKuCIEHHWE MeIW B IJIAMEHU CIHPTOBKH WJIM TOPENKH. 5.
[TomyTHEHHE M3BECTKOBOM BOABI OT BBIIBIXa€MOTO yrJieKucioro rasa. 6. IlomyueHue yriekucioro rasza
B3aUMOJICCTBUEM COJIBI U KUCIIOTHI. 7. 3amMerieHue Meau B pactBope xiopunaa meau (1) sxemnesom.
IIpakTnueckass padora Ne 5.IIpu3HaKM XUMUYECKUX pEaKIHii.

IIpeaMeTHBIE PE3VJILTATLI 00YVYCHUS

Yyamuiics 10IKEeH ymems:

e oOpamarbcs ¢ 1a00paTOPHBIM 00OPYOBAaHUEM U HArPEBATEIbLHBIMUA TPHUOOPAMHU B COOTBETCTBHUH C
MpaBUJIaMU TEXHUKH O€30MacCHOCTH;

® BBINOJHATH NMPOCTEUIIINE MPUEMbI padOTHI C JIaDOPaTOPHBIM O00OPYIOBaHHEM: JTa0OPATOPHBIM
ITaTUBOM; CIIMPTOBKOM;

e HaO0JIOAATh 32 CBOMCTBAMU BEIIECTB U SIBIICHUSMH, IPOUCXOISAIINME C BEIIECTBAMH;

® ONKCHIBATh XUMHUECKUH IKCIIEPUMEHT C MOMOIIIBIO €CTECTBEHHOTO (PYCCKOTO WJIM POTHOTO) S3bIKA
U SI3bIKa XUMUU;

e JieNaTh BBIBOBI IO pe3yJIbTaTaM MPOBEIEHHOIO IKCIIEPUMEHTA;

® TOTOBHUTH PacCTBOPHI C ONPEACIIEHHON MAaCcCOBOM J10J1€i1 paCTBOPEHHOTO BEUIECTBA;

® [IPUTOTOBUTH PACTBOP U PACCUUTATh MACCOBYIO JOJIIO PACTBOPEHHOTO B HEM BEIIECTBA.

MeTtanpeameTHble pe3yJbTaThl 00y4YeHUs1
VYyamuiicst JOJKEH ymems:

CaMOCTOATCIIbHO UCITIOJIB30BaTh OIMOCPECIOBAHHOC Ha6J'IIO,ZIeHI/Ie.

Tema 6. Teopusi 3JIEKTPOTUTHYECKOH JUCCONMALMU M CBOHCTBA KJIACCOB HEOPTaHMYECKUX
coeuHeHuii (22 u)



[TonsiTue 00 3IEKTPOIUTUYECKON TUCCOLMALMU. DIEKTPOIUTHI U HEIIEKTPOIUTHL. MexaHu3M
JUCCOLMALMU DJIEKTPOJIUTOB C PA3JIMYHBIM THUIIOM XHMHYECKOM CBA3U. CTENEHb 3IIEKTPOIUTHYECKON
nucconranui. CUIIbHBIE U CIIa0ble 3JEKTPOIUTHI.

OCHOBHBIE TOJIOKEHUS TEOPUH JIEKTPOIUTHYECKON qucconnannu. VIoHHbIE ypaBHEHUS pPEaKLHM.
VYcnoBus MpOTeKaHUs peakliui 0OMEHa MEXAy JIEKTPOIUTaMU 10 KOHIIA B CBETE HOHHBIX ITPEICTABICHUH.

Krnaccudukanus HOHOB ¥ UX CBOWCTBA.

Kucnorsl, ux xmaccudukauusa. Jluccoumanust KUCIOT M HX CBOHCTBA B CBETE€ TEOPHUH
IEKTPOJUTUYECKON  AUccOLManMU. MOJEKyIsIpHbIE W HOHHBIE yPABHEHUS PEaKUHUM  KUCIOT.
B3aumopeiictBue  KUCIOT C  MeTaUlaMU.  OJJEKTPOXUMHUYECKUH  psJi  HaANpsSOKEHUHW  METaJUIoB.
B3aumonencTBue KHCIOT C OKCHUAAMHM METAJIOB. B3auMoaelcTBHE KUCIOT C OCHOBAaHUSIMHU - PEAKLMS
HelTpanu3auuu. B3anMonelicTBue kucinor ¢ coisMu. Vcnosnb3oBaHue TaOnMIbl pacTBOPUMOCTH IS
XapaKTEPUCTUKU XUMUYECKUX CBOMCTB KHUCIIOT.

OcHoBanus, ux kinaccudukanus. Jluccouuanusi OCHOBaHMH M HMX CBOWMCTBA B CBETE€ TEOPUH
INEKTPOJIMTUYECKON Arcconuanuy. B3auMoeiicTBUE OCHOBAHNUN C KMCIOTaMH, KUCJIIOTHBIMU OKCHIAMU U
cossiMu. Mcronp30BaHme TaOJIUIBI PACTBOPUMOCTH JIJIsl XaPAKTEPUCTUKH XUMUIECKAX CBOIMCTB OCHOBAHUH.

Paznoxxenne HEPACTBOPHUMBIX OCHOBaHUNI pu HarpeBaHuu.
Comu, ux kiaccupuUKauUs U JUCCOIHUAIMS PA3IMYHBIX TUIOB cojiei. CBOMCTBa CoJied B CBETE TEOPUU
JNEKTPOJIMTUYECKON JIucconnannu. B3aumozneiicTBue coseldl ¢ MeTalllaMH, YCJIOBHs IIPOTEKaHMsI 3THUX
peakuuid. B3aumonelicTBUEe coyieli C KHCIOTaMH, OCHOBAHHSIMH W COJSIMH. Mcmonb30BaHWE TaOJIMIIBI
pPacTBOPUMOCTH AJIs1 XapaKTEPUCTUKN XUMUYECKUX CBOMCTB COJIEH.

O06o06menne cBeeHmit 00 OKCHUIax, UX KJIAaCCH(PUKANU U XUMUYECKUX CBOMCTBAX.

'enernueckue psiapl METAIOB M HEMETauIOB. ['eHeTnueckas CBsI3b MEXAY KilaccaMu
HEOPraHUYECKUX BEILECTB

OKHCINTENBHO-BOCCTAHOBUTEbHBIE peakiuuu. OKUCIUTENh M BOCCTAaHOBHUTENb, OKHCIEHUE U
BOCCTaHOBJICHHE.

Peakuuu wnoHHOro o0OMEHa U OKHUCIHUTEIbHO-BOCCTAHOBUTENbHbIE peakuuu. CocTaBieHHe
YPaBHEHHMH OKHCIUTEIbHO-BOCCTAHOBUTEIBHBIX PEAKIIMNA METOAOM 3JIEKTPOHHOTO OanaHca.

CBolicTBa NMPOCTHIX BEIIECTB - METAJUIOB M HEMETAJUIOB, KUCIOT U COJIEH B CBETE IMpeAcTaBiIeHUIl 00

OKHUCJIMTENEHO-BOCCTAHOBUTENBHBIX Tporeccax. IIpeaAMeTHbIE Pe3YJIbTATHI 00YUEHHUS

VYyamuiicst JOJKEH ymems:

® JCIOJIB30BaTh IPU  XapaKTEpUCTUKE  IPEBpPALCHUN  BEIIECTB  IIOHATHA:  «PacTBOPY,
«QIIEKTPOIUTHYECKAS U CCOLUALUSY, «QIIEKTPOJIUTHI», «HEDJIEKTPOJIUTHDY, «CTETICHb
JUCCOLMALIUNY, «CUJIbHBIE JJIEKTPOIMUTHD, «CIa0ble SJEKTPOIUTHD, «KATHOHBD», «aHHOHBD,
«KUCJIOTBI», «OCHOBAaHUSA», «COJW», «HOHHBIE pEAKIHH», «HECOJICOOpa3yIoue OKCUIb»,
«coJIe00pa3yIoIe OKCHJIbI», «OCHOBHBIE OKCHJIbD», «KUCIOTHBIE OKCHJbD», «CPEIHHME COJIN»,
«KHUCIIBIE COJINY, «OCHOBHBIE COJIN», KTEHETUYECKUU PALY, OKUCIUTEIBHO-BOCCTAHOBUTEIIBHBIC pe-
AKIUN», KOKUCIUTENY, «BOCCTAHOBUTEIIb), KOKUCIICHUEY, «BOCCTAHOBJICHUEY;

® ONUCHIBATH PACTBOPEHME KaK (PU3UKO-XUMUYECKHI MpoI1Iece;

® JWUIIOCTPUPOBATh IIPUMEPAMH OCHOBHBIE IIOJIOXKEHUS TEOPHUM DJIEKTPOJIMTUYECKOU JUCCOLUALUY;
FEHETUYECKYI0 B3aMMOCBS3b MEX]y BEIIeCTBaMHU (IIPOCTOE BELIECTBO — OKCHUJ — TUAPOKCUI —
COJIb);

® XapakTepu3oBaTh OOIIME XHMHUYECKHE CBOWCTBA KHUCJIOTHBIX M OCHOBHBIX OKCHJIOB, KHCIIOT,
OCHOBaHMM M COJEH C TIO3UIUN TEOPUM DIIEKTPOIUTHYECKOM IHCCOLMALNH; CYIIHOCTb
JJIEKTPOJIUTUYECKON AUCCOLMALMN BEUIECTB C KOBAJIEHTHOM IOJISIPHOM M MOHHOM XMMHMYECKOU
CBS3bI0; CYIIIHOCTh OKHCIIUTEIBHO-BOCCTAHOBUTEIBHBIX PEAKIINIA;

® [IPUBOJWUTH IPUMEPHI PEAKIUH, MOATBEPKAAOIMMNX XUMHUUECKUE CBOWCTBA KUCIOTHBIX M OCHOBHBIX
OKCHJIOB, KHCIIOT, OCHOBAaHUI U COJIEH; CYLIECTBOBAHNUE B3aUMOCBSA3U MEX1Y OCHOBHBIMH KJlacCaMU
HEOPraHWYECKHUX BEIECTB;

e Iaccu(UUUPOBATh XUMHUYECKHE PEAKIMHU [0 «U3MEHEHHIO CTENeHEeW OKHMCIEHUS AJIEMEHTOB,
00pa3yIoUINX pearupyrolye BemecTBay;

® COCTaBJIATb YPAaBHEHUs DJIEKTPOIMTHUYECKOM JUCCOLMALMM KHUCIOT, OCHOBAHMM U COJEH;



MOJIEKYJIAPHBIE, ITOJIHBIE U COKPAILlCHHbIC MOHHBIE YPABHEHUs PEAKLUNA C y4aCTHEM JJIEKTPOJIUTOB;
YpaBHEHUS OKUCIUTEIbHO-BOCCTAHOBUTEIbHBIX pEAKIMM, HCIOJIb3Yd METOJI  3JIEKTPOHHOTO
OanaHca; ypaBHEHMsS  pPEaKUUW, COOTBETCTBYIOLIUX  IOCIIEIOBATEIHLHOCTH («uemouke»)
MpeBpalleHU HEOPraHMYECKUX BEIIECTB Pa3IMYHbIX KIIACCOB;

® OmpeleNsITh OKUCIUTENb U BOCCTAHOBHUTENb, OKHCICHIE U BOCCTAHOBJICHHE B OKUCIUTEIBHO-
BOCCTAHOBUTCIIbHBIX PCAKIUAX,

® YCTaHABJIMBATh NMPUYMHHO-CIIEACTBEHHbIE CBSI3U: KJIACC BELIECTBA — XHMMHUYECKHE CBOICTBa
BELIECTBA;

e HaOJIIOAATh U OMHUCHIBATH PEAKIIMH MEX]Y JEKTPOJUTAMH C IMOMOIIbIO €CTECTBEHHOIO (PYCCKOTO
WJIM POJTHOTO) S3bIKA U SI3bIKAa XUMHUH,

® [POBOJUTH OMBITHI, TOATBEPKIAIOIINE XUMUUECKHE CBOMCTBA OCHOBHBIX KJIACCOB HEOPTaHUYECKUX
BELIECTB.

MeTanpeaMeTHble pe3yJbTaThl 00y4YeHusI

VYyamuiicst JOJKEH ymems:

JIeJIaTh TOMETKH, BBIIMCKH, IINTUPOBAHUE TEKCTA;

COCTaBIISITh OKJIAT;

COCTaBIISITH HA OCHOBE TeKCTa rpaduku, B TOM uncie ¢ npuMmenenueM cpeacts UKT;

BJIQ/IETh TAKUM BUJIOM U3JIOKEHUS TEKCTa, KaK PaCCy>KICHHE;

WCIIOJIb30BaTh TAaKOW BHUJ MBICICHHOTO (MICAIBHOTO) MOJACIUPOBAHUSA, KAaK 3HAKOBOE
MOJIeJIMpOBaHUE (HAa NpUMEpe YPaBHEHMM peakIuil TUCCOLMAlMK, NOHHBIX YpaBHEHHUH peaklui,
MOJIypeaKkIMii OKUCIICHUSI-BOCCTAHOBIICHNSA );

® pa3IMYaTh KOMIIOHEHTHI JI0Ka3aTeIbCTBA (TE3UC, apryMEHThI U (POPMY JTI0Ka3aTEIbCTBA);

® OCYUIECTBJIATH MIPSIMOE UHAYKTUBHOE JI0KA3aTEIIbCTBO.

JemMoHcTpanun. VcnbiTaHne BEIIECTB U UX PAaCTBOPOB HA DJIEKTPONPOBOIHOCTH. 3aBUCHUMOCTh
JJIEKTPOIIPOBOAHOCTH YKCYCHOM KMCIIOTHI OT KOHIIEHTpauuu. B3aumozeiicTBue IIUHKA ¢ CEPOH, COJSIHOU
kucnotoi, xiopugom meau (II). 'openne maruus.

JlaGopaTopHuble onbITHI. 8. Peakiyn, xapakTepHbIe UII pACTBOPOB KUCIIOT (COJISTHOM MITH CEPHOM ).
9. Peakuuu, XxapakTepHble Uil pacTBOpPOB wienoueil (rugpokcunoB Hatpusd win Kaius). 10. Ioxydenue u
CBOICTBa HEPACTBOPUMOIO OCHOBaHUs, Harpumep rugpokcuna meau (II). 11. Peaknuu, xapaktepHblie 1
pacTBOpOB couelt (Harpumep, uid xsopuaa Meau (I11)). 12. Peakuuu, xapakTepHble 1151 OCHOBHBIX OKCH/IOB
(HampuMmep, s okcuaa Kambnus). 13. Peakmum, XapakTepHble ISl KUCIOTHBIX OKCHIOB (HAmpuMep, JUIs
YTJEKHUCIIOTO Ta3a).

IIpakTuuyeckas padora Ne 6. CBoiicTBa KUCIIOT, OCHOBAaHUHN, OKCHIOB M COJIEH.

IIpakTnueckas padora Ne 7. PemeHne s5KCrIepUMEHTAIbHBIX 33/1a4.

IIpeamMeTHbIe pe3yabTATHI 00YUEeHUSI

VYyamuiicst JOJKEH ymems:

e oOparmarbcs ¢ 1abopaTOPHBIM 00OPYIOBAHUEM U HarpeBaTeIbHBIMU MPUOOPAMH B COOTBETCTBUU C
MpaBUJIaMU TEXHUKU O€30TIaCHOCTH;

® BBINOJHATH MPOCTEUIITNE MPUEMBI 00paleHus C J1abopaTopHBIM 000pYyI0BaHUEM: JaOOPATOPHBIM
HITaTUBOM, CIIMPTOBKOM;

e HaONIOAATh 32 CBOMCTBAMH BEIIECTB U SBICHUSMH, IIPOUCXOIAIIUMU C BEIIECTBAMH,

® OMNUCHIBATH XUMUYECKHI IKCTIEPUMEHT C IIOMOIIbIO €CTECTBEHHOTO (PYyCCKOTO HIIM POJHOTO) SI3bIKA
U SI3bIKa XUMUU;



® JCJIaTh BEIBOJEBI ITO pPE3yJIbTaTaM IIPOBCACHHOI'O SKCIICPUMECHTA.
MeTal’lpeHMeTHble PeE3yJabTaThbl oﬁyqennﬂ

VYyamuiicst 10oKeH ymems:
e oOmpenensaTh, MCXOAS W3 y4YeOHOW 3amauu, HEOOXOJUMOCTh HEMOCPEJICTBEHHOIO  WIIH
OTIOCPEIOBAaHHOTO HAOJIIOICHHS;
®  CaMOCTOATEIHLHO (POPMHPOBATH MPOTPAMMY SKCIIEPHUMEHTA.

TPEBOBAHMUSA K YPOBHIO IOAI'OTOBKH 11O UTOT'AM IIEPBOI'O
I'OJA U3YUEHUSA ITPEIMETA.

Yuamumiicss HAYYMTCA:

* OIIUCBIBATL CBOMCTBA TBépIII)IX, KUAKHUX, F8.3006p33HI)IX BCIICCTB, BBIACIIAA HMX CYHICCTBCHHBIC
MPU3HAKY;

* XapaKTepU30BaTh BEIECTBA [0 COCTaBY, CTPOCHUIO M CBOWCTBAM, yCTaHABIWBATH MPUYMHHO-
CJIEICTBEHHBIE CBSI3H MEXIY JAaHHBIMH XapaKTepUCTUKaMU BEIIECTBA;

® paCKphbIBaTb CMBICJI OCHOBHBIX XMMHUYCCKUX HOHATUH «aToOM», KMOJICKYJIa», «XUMHAYECKUU 3JIEMCHT»,
«IPOCTOE BEIIECTBOY, «CIOKHOE BEIIECTBOY, «BAIEGHTHOCTBY, UCIIOJIb3Ys 3HAKOBYIO CUCTEMY XUMUH;

* 1300pakaTh COCTaB NPOCTEHIIMX BEIIECTB C IIOMOIIBI0 XHUMHYECKHX (HOpPMYIT U CYIIHOCTb
XUMHUYECKHUX PEAKIMI ¢ TOMOIIbI0 XUMUYECKUX YPaBHEHUN;

* BBIYUCIISATh OTHOCUTENIBHYIO MOJIEKYJISIPHYIO U MOJIIPHYIO MacChl BEILIECTB, a TAK)KE MACCOBYIO JIOJIIO
XUMHYECKOT0 DJIEMEHTA B COSAMHEHUSIX I OLICHKH UX MPAKTUYECKON 3HAUMMOCTH;

¢ CpaBHUBATH 11O COCTAaBY OKCHU/Ibl, OCHOBAHU A, KUCJIOTHI, COJIN;

* KJI1accu(UIUPOBATh OKCUABI 1 OCHOBAHMS [0 CBOMCTBAM, KHCIIOTHI M COJIA IO COCTaBY;

* ITOJTH30BATHCSI TAOOPATOPHBIM 000PYIOBAHHEM U XUMHUYECKOU ITOCYI0M;

* POBOJIUTH HECJOXKHBIE XUMUYECKUE OMBITHI U HAONIOJCHUS 32 U3MEHEHHSIMH CBOICTB BEIIECTB B
MIPOIIeCcCe MX MpEeBpaIeHUi; cOOII0IaTh MpaBHia TEXHUKH 0€30MMaCHOCTHU NP MPOBEACHUN HAOIIOICHHUN 1
OTIBITOB;

® pa3in4yatb OSKCIOCPUMCHTAJIBHO KHCIOTBI H HléJ'IO‘H/I, MMOJIb3YySACh HWHAHUKATOpaMH; OCO3HAaBaTb
HEO0XO0IUMMOCTh COOTIOZICHHSI Mep 0€3011acCHOCTH IIPHU OOPAIICHNUN C KUCIOTaAMH U IIEI0YaMHU.

* PacKpbIBaTh CMBICI IepUOInUecKoro 3akoHa /. . Menneneena;

* OMUCBHIBATh M XapaKTepU30BaTh TaOMMYHYIO (OpMY TMEPUOIUYECKON CHCTEMbl XUMHUYECKHX
3JIEMEHTOB;

* XapaKTepU30BaTh COCTaB aTOMHBIX fAJI€P U PACIPEEICHUE YNCIa SJIEKTPOHOB M0 3JIEKTPOHHBIMCIIOSAM
ATOMOB XMMHNYCCKHUX BJICMCHTOB MaJIbIX IIEPHUOI0B nepnonnqecxoﬁ CHUCTEMBI, a TAKXKXC KaJIusd U KaJIbIIU,

* pa3IMyaTh BUJIbl XUMHYECKOU CBSI3U: HOHHYIO, KOBAJEHTHYIO MOJIIPHYIO, KOBaJIEHTHYIOHEMOISPHYIO
U METAJUTMYECKYIO;

* U300pakaTh DJICKTPOHHO-MOHHBIE (DOPMYJBI BEIIECTB, OOPA30BAHHBIX XHUMHUYECKUMHU CBSI3IMU
pa3Horo BUA,

* BBISIBJISITh 3aBUCHMOCTH CBOWCTB BEHIECTB OT CTPOCHHS UX KPUCTAUIMUECKUX PEHIETOK: MOHHBIX,
ATOMHBIX, MOJICKYJIAPHBIX, MECTATNIMYCCKUX

* XapaKTepU30BaTh XMMHUYECKUE AJIEMEHThl U MX COCJUMHEHHUS Ha OCHOBE MOJIOKEHHS HJIEMEHTOB B
NEePUOANYECKON CUCTEME U OCOOCHHOCTEN CTPOEHUS UX aTOMOB;

* XapaKTepu30BaTh HAyYHOE U MHPOBO33PEHUYECKOE 3HAUEHUE TEePUOJUYECKOTO 3aKOHAa H
NEPUOANYECKON CHUCTeMBbl XUMHUYeckuXx diemMeHToB [[. 1. MenneneeBa; * OOBACHATh CyTh XMMHYECKUX
MMpOoHeCCOB U X NPUHOUITHAIIBHOC OTIINYHUEC OT (1)I/ISI/I‘IGCKI/IX;

* Ha3bIBaTh MIPU3HAKHU U YCIOBUS MPOTEKaAHUSI XUMUYECKUX PEaKIIUii;

® YCTaHaBJIMBATh MPUHAIICIKHOCTDH XUMHUYECKOH p€akiumu K OHpC}IGJ’IéHHOMy TUITYy 11O OAHOMY U3
KJIacCU(UKAIMOHHBIX TIPU3HAKOB: 1) MO YHCIIy M COCTaBY HMCXOJHBIX BEIIECTB M MPOIAYKTOB PEaKIUH



(peakuuu COeAMHCHHSI, PA3JIOKECHHUS, 3aMEIICHHS 1 OOMEHA); 2) TI0 BBIJICTICHHUIO T TIOTJIONICHUIO TEIUIOTHI
(peakuuu 3K30TepPMUYECKHE U SHIOTEPMHUUYECKHE); 3) M0 M3MEHEHHUIO CTENeHEH OKHCIICHUS XUMHUYECKUX
AJIEMEHTOB (PEaKIMU OKHCIMTEIbHO-BOCCTAHOBUTENBHBIC); 4) MO o0paTMMOCTH Tpouecca (peakuuu
oOpaTUMBbIE 1 HEOOpATHMBIC);

* COCTaBJIATh YPABHEHMS DJIEKTPOJUTHUYECKON TUCCOLMALMU KUCJIOT, LIEJIOYEH, COJEHl; IOJHBIE U
COKpaIIEHHBIC HMOHHBIC YpPaBHEHHUS pEakiuii OOMEHa; YpaBHEHHUS OKHCIHTEIHbHO-BOCCTAHOBUTEIHHBIX
peaKIuii;

* MPOTHO3UPOBATH MPOJAYKTHl XMUMHUYECKUX pPEaKIUid Mo (GopMysiaM/Ha3BaHUSIM HCXOJTHBIX BEIIECTB;
OTIPEICIIATh UCXOAHBIE BEIIECTBA M0 (hopMyTaM/Ha3BaHUSM POAYKTOB PEAKIIHH;

* COCTAaBJIATh YpaBHEHHUS  pEaKUui, COOTBETCTBYIOIIMX  IOCIEIOBATEIIbHOCTH  («LIEMOYKE»)
MPEBpAICHII HEOPTaHMYECKHUX BEIIECTB Pa3IMYHBIX KJIACCOB;

* BBISIBIISITH B IIPOLIECCE AKCIIEPUMEHTA MPU3HAKH, CBUAETEILCTBYIOIINE O NMPOTEKAHUH XUMHUYECKOM
peaxuu;

* IPUTOTOBJIATH PACTBOPHI C OMPEEIIEHHON MacCOBOM J10JIel pacTBOPEHHOTO BEILIECTBA;

* OIIPENENSITh XapaKTep Cpelbl BOJHBIX PACTBOPOB KHUCIOT U UIEJIOYEH MO HM3MEHEHHMIO OKPacKu
UHIUKATOPOB;

* MPOBOJIUTh KAYECTBEHHBIC PEAKIMH, TOJTBEPKIAIONINEC HATUYHE B BOIHBIX PACTBOpPAxX BEIIECTB
OTJICIbHBIX HOHOB

* ONPEIEISITh MPUHAICKHOCTh HEOPraHMYIECKUX BEIICCTB K OJHOMY M3 W3YYCHHBIX KJIACCOB/TPYIIIL:
METaJIJIbl U HEMETAJUIbI, OKCH/IbI, OCHOBAHUS, KUCIIOTHI, COJIH;

* COCTABJIATH (DOPMYITBI BEIIECTB IO UX HA3BAHUSM;

* OIIPENIENSTh BAJIGHTHOCTD U CTEIIEHb OKHMCIICHUS 3JIEMEHTOB B BEIIECTBAX;

* COCTaBJIATH (POPMYJIBI HEOPTAaHUYECKUX COCAMHEHHH MO BAJEHTHOCTSM M CTEMEHSM OKHUCICHUS
AJIEMEHTOB, a TAKXK€E 3apsA1aM HOHOB, YKa3aHHBIM B Ta0JIMIIE PACTBOPUMOCTHU KUCIIOT, OCHOBaHHUN U COJIEH;

* O0BSICHATh 3aKOHOMEPHOCTH HM3MEHEHHs (DU3MUECKUX UM XUMHUYECKHX CBOWCTB MPOCTHIX BEIIECTB
(METaJUIOB M HEMETAJJIOB) M WX BBICIIMX OKCHAOB, OOpa30BaHHBIX AJIEMEHTAMH BTOPOTO M TPETHETO
NIEPUOJIOB;

* Ha3bIBaTh OOMIHEC XMMHYECKHE CBOMCTBA, XapaKTePHBIE JIJISl TPYIIIT OKCUIOB: KHCIOTHBIX, OCHOBHBIX;

* Ha3bIBaTh OOIIME XMMUYECKUE CBOMCTBA, XapaKTepHbIE ISl KaXKIOTO M3 KJIACCOB HEOPTaHWYECKUX
BEIIIECTB: KHUCIIOT, OCHOBAHUM, COJICH;

* IPUBOAUTH MPUMEPHI PEAKIUH, TOITBEPKIAIOIIINX XUMUYECKIE CBOMCTBA HEOPTraHUYECKUX BEIIECTB:
OKCHIOB, KHCJIOT, OCHOBAaHHI M COJICH;

* ONpENIeNsITh  BEIIECTBO-OKHCIUTENb M BEIIECTBO-BOCCTAHOBUTEIh B OKHCIHMTEIHHO-
BOCCTAHOBUTEIIBHBIX PEAKITUSX;

* COCTAaBIATh OKHCIHUTEIHHO-BOCCTAHOBUTENBHBIN OamaHc (A7 M3y4YEHHBIX peakuui) 1o
MPEUIOKEHHBIM CXeMaM PEaKITHii;

* MPOBOJUTH JA0OPATOPHBIE OMBITHI, MOATBEPKAAIONINE XUMHUYECKHE CBOMCTBA OCHOBHBIX KIIACCOB
HEOPTaHUYECKUX BEIIECTB;

Yuyamuiics MOJYYHT BO3MOKHOCTh HAVIHTHLCH:

* TPaMOTHO 0OpaIaThCs C BEIIECTBAMHU B TIOBCETHEBHON KU3HH,

* OCO3HAaBaTh HEOOXOJUMOCTh COOJIFOJICHHS TIPABHJI OSKOJOTUYECKH O€30MacHOr0 TIOBEJIEHUS B
OKpYKaKOIIEeH TPUPOIHON CpEE;

* IOHUMATh CMBICT U HEOOXOAMMOCTh COOJTFOCHUS MPEANUCAHNN, TIPEIJIaraéMbIX B HHCTPYKIIHSIX TIO
UCTIOJIb30BAHUIO JICKAPCTB, CPEJCTB OBITOBON XUMHUHU U AP.;

* HCTIOJIb30BaTh MPUOOPETEHHBIE KIFOUEBBIE KOMIETEHTHOCTH TP BBITIOJIHEHUH HCCIIEI0BATEIhCKIX
MPOEKTOB IO U3YYECHUIO CBOIMCTB, CIIOCOOOB MOTYUYCHHS I PACTIO3HABAHMUSI BEIIIECTB;

* pa3BMBaTh KOMMYHHKAaTHBHYI) KOMIIETEHTHOCTh, HCIIOJB3Yys CPEICTBA YCTHOW M MHCHMEHHOM
KOMMYHHKAIIMM TpH paboTe C TeKcTaMu y4eOHHMKA W JIOTIOJHUTENBHOW JHUTEpaTypoi, CIPaBOYHBIMH
Ta0NMUI[aMU, TPOSBIIATH TOTOBHOCTh K YBXKCHHIO WHOW TOUYKH 3PEHHS TPHU OOCYKIECHHUU PE3yIhTaTOB
BBITIOJTHEHHON PaloOTHI;




* OOBEKTHBHO OIICHMBATh HMH(OpPMAIMIO O BEHIECTBAX U XWMHUYECKUX IMPOIECCaX, KPUTUICCKU
OTHOCHUTBCS K TICEBJIOHAYYHON HH(pOpPMAIMH, HEAOOPOCOBECTHON peKIaMe, KacaroIIeHCs MCIIOIb30BaHMS
pa3IUYHBIX BEUIECTB.

* 0OCO3HABaTh 3HAYCHUE TEOPETUUECKUX 3HAHUM JIJIs1 TPAKTUYECKOU JIEATEIIbHOCTH YEJIOBEKA;

* ONKUCHIBATh U3yUYCHHBIE OOBEKTHI KaK CUCTEMbI, TPUMEHSS JJOTUKY CUCTEMHOTO aHAJIN3a;

* IPUMEHSATh 3HAaHHUS O 3aKOHOMEPHOCTAX MEPUOJMYECKOM CHCTEMBl XMMHYECKHUX DJIEMEHTOB IS
OOBSICHCHHS M MPEIBUJICHUS CBOMCTB KOHKPETHBIX BEIECTB;

* pa3BuBaTh MH()OPMAIMOHHYI) KOMIIETEHTHOCTh TOCPEACTBOM YIIIyOJIEeHUS 3HAHUN 00 HCTOpUU
CTAHOBJICHUSI XMMHWYECKOW HAyKH, €€ OCHOBHBIX ITOHATHH, NEPUOAUYECKOrO 3aKOHA KakK OJHOr0 W3
BOKHEHIIINX 3aKOHOB IIPUPO/IbI, @ TAKIKE O COBPEMEHHBIX IOCTHKEHUSX HAYKH U TEXHUKH.

* COCTaBJISATh MOJICKYJISIPHBIE U ITOJHBIE HOHHBIE YPABHEHHUS IO COKPAIIEHHBIM HOHHBIM YPABHEHHUSIM;

* IPUBOJIUTH IPUMEPHI PEAKIIUMA, TOATBEPHKIAIOIINX CYIIIECTBOBAHUE B3aUMOCBSI3H MEXIY OCHOBHBIMU
KJIaCCaMU HEOPraHUYECKUX BEILIECTB;

* IPOTHO3UPOBATh PE3YyJbTAaThl BO3ACHCTBUSA pPa3IUYHBIX (PAKTOPOB HA H3MEHEHHE CKOPOCTH
XUMHYECKON PEaKuu;

* IPOTHO3UPOBATh PE3yJIbTAaThl BO3JACHCTBHUS pPa3IMYHBIX (PAKTOPOB Ha CMEUICHHE XHMHYECKOTO
paBHOBECHS.

* IPOTHO3UPOBATh XUMHUUYECKHE CBOMCTBA BEIIECTB HA OCHOBE UX COCTaBa U CTPOCHUS,

* IPOTHO3UPOBATh CIIOCOOHOCTH BEIECTBA MPOSIBISATH OKUCIUTEIBHBIC WM BOCCTAHOBHUTEIIbHBIC
CBOMCTBA C YYETOM CTENIEHEN OKUCIIECHUS 3JIEMEHTOB, BXOSLIUX B €r0 COCTAB;

* BBISIBJSITh CYIIECTBOBAHME T€HETHYECKOW B3aMMOCBSA3M MEXKIy BEUIECTBAMU B PALY: MPOCTOE
BEILIECTBO — OKCHUJ — TUAPOKCHJI — COJIb;

* OPraHU30BbIBATh, IPOBOAUTH YUEHUUECKUE MPOEKTHI I10 UCCIIEJOBAHUIO CBOMCTB BEILIECTB, UMEIOLIUX
BAKHOE MPAKTUYECKOE 3HAUCHUE.

Ilnanupyembie pe3y/ibTaThbl M3Y4YeHHUs Y4eOHOI0 IpeaMeTa.

B pe3ynbraTe u3yueHus XuMuu Ha 0a30BOM YPOBHE YUEHUK JOKEH
3HATH/TIOHUMATD:

® XHMMHYECKYI0 CHMBOJIMKY: 3HAaKM XHMHUYECKHUX DJIEMEHTOB, (OPMYIJBI XUMHUYECKHUX BEIIECTB,
YpaBHEHUSI XUMHUYECKUX PEAKIUH;

® BAOXHEHITHE XUMHUYECKHUE TIOHATHS: BEIIECTBO, XUMHUYECKUNU DJIEMEHT, aToM, MOJIEKYJIa,
OTHOCHUTEJIbHBIE aTOMHAsl U MOJIEKYJIIpHAs MacChl, HOH, aJUIOTPOMHUS, U30TOMbI, XUMHUUYECKAs CBSI3b,
ANEKTPOOTPUIATEIBHOCTh, BAICHTHOCTh, CTETIEHb OKUCJIEHUS, MOJIb, MOJISIPHAs Macca, MOJISIPHBIN
0o0BeM, BelecTBa MOJEKYJISIPHOTO U HEMOJEKYJISPHOTO CTPOCHHS, PAaCTBOPHI, JIEKTPOIUT U
HE3JIEKTPOJIUT, JIEKTPOJUTHYECKAs] AUCCOLMALINS, OKHCIUTEIh U BOCCTAHOBUTEINb, OKHUCICHHE
BOCCTAaHOBJICHHE, TEIUIOBOMH A((}EeKT peakluuu, CKOPOCTh XHMHUYECKON peakIuu, KaTalus,
XUMUYECKOE PaBHOBECHE, YIIIEPOAHBINA CKelleT, GYHKIIMOHATbHAS TPYIINa, H30MEPHSs, TOMOJIOTHS;

® OCHOBHBIC 3aKOHBI XMMHUHU: COXPAHEHHUS MACChl BEIIECTB, MOCTOSHCTBA COCTaBa, MEPUOAUYECCKHI
3aKOH;

® OCHOBHBbIE TEOPUU XUMHUHU: XMUMHYECKON CBSI3U, AJIEKTPOJUTUYECKOW HCCOLMALNU, CTPOEHUS
OPraHUYECKHX COCTUHEHU;

e BaXHEHIIME BEMIECTBA U MaTE€pUAJIbl: OCHOBHBIE METAJUIbl M CIUIABbI; CEpHasi, COJIsiHAsA, a30THAs U
YKCyCHasi KUCTIOTHI; IIEJIOYH, aMMHAK, MUHEPAJIbHBIC YI00pEeHMsI, METaH, dTHIICH, alleTHUJICH, 0EH301,
ATAHOJI, XUPBI, MbUIA, TJIOKO3a, Caxapo3a, Kpaxmaj, KJeTdaTka, OEJIKHM, HCKYCCTBEHHbBIE U
CUHTETUYECKHUE BOJIOKHA, KAy4yKH, IJIACTMACCHI;

yMeTh:



Ha3bIBATh. 3HAKM XHMHYECKUX DJIEMEHTOB, H3Y4YCHHBIC BEHIECTBA II0 «TPUBUAIBHON» WIIU
MEXIYHApOJAHONW HOMEHKIIATYypE;

ONpeAe/ATh. BAICHTHOCTD U CTEIIEHb OKUCICHHUS XUMUYECKUX 2JIEMEHTOB, TUIl XMMUYECKON CBA3U
B COEAMHEHMSIX, 3aps]l HOHA, XapaKTep CPelbl B BOJHBIX paCTBOPAaX HEOPraHUYECKUX COEIMHEHUH,
OKHUCJIUTEIb U BOCCTAHOBUTEIIb, IIPUHAUICKHOCTD BEILECTB K Pa3IMYHBIM KJIACCaM OPIaHUYECKUX
COCIMHCHU;

XapaKTepUu30BaTh: 3JIEMEHTHl MaJbIX IEPUOAOB 10 MX IOJIO)KEHUIO B IEPUOJUYECKON cucTEME
JA.M.MenneneeBa; o0mue XMMHUYECKME CBOMCTBAa METAUIOB, HEMETA/JIOB, OCHOBHBIX KJIACCOB
HEOPraHMYECKUX U OPraHMYEeCKUX COEAMHEHWUN; CTPOCHME M XMMMUYECKHUE CBONCTBA HU3YUYEHHBIX
OpPraHUYECKUX COCAVHCHMUI;

O0BSICHATB: 3aBHCHUMOCTb CBOWMCTB BELIECTB OT MX COCTaBa U CTPOCHHUS; NPUPOAY XMUMHUYECKOU
CBSA3M (MOHHOMH, KOBaJEHTHOH, METAJNINYECKON), 3aBUCUMOCTh CKOPOCTU XMMHUYECKOW peakUUUd U
HOJIOKEHUS XUMUYECKOTO PaBHOBECHS OT pa3IMyYHbIX (PaKTOpPOB;

BBINOJIHATL XUMUYECKUH DKCIEPUMEHT II0 PACIO3HABAHUIO Ba)KHEWIIUX HEOPraHUYECKUX
(Kuciopoa, BOJOPOI, YIIIEKUCIIbIHI ra3, aMMHUaK, pacTBOPBI KUCIIOT U LIEJN0YEH, XI0pUI-, CyIbdarT -,
KapOOHAT-MOHBI, HOHBl aMMOHMSI) U1 OPTaHUYECKHUX BEILECTB;

BBIYMCJIATH: MAaCCOBYIO J0JII0 XUMUUYECKOT0 3JIEMEHTa 0 (popMyJie COeTUHEHUS, MACCOBYIO JO0JIIO
PacTBOPEHHOIO BELIECTBA B PacTBOpE, KOJIMYECTBO BEILIECTBA, 0OBbEM WJIM MacCy peareHTOB WU
IIPOAYKTOB pEaKLUH.

NPOBOANTbL CAMOCTOSITEIIbHBIN MMOMCK XMMHUYECKOH MH(OpMAIMK C UCHOJIb30BAHUEM pa3IMYHbIX
UCTOYHUKOB (HAayYHO-TIONMYJISIPHBIX M3/1aHUM, KOMIBIOTEPHBIX 0a3 JaHHBIX, pecypcoB MHTepHeTa);
MCII0JIb30BaTh KOMIIBIOTEPHBIE TEXHOJIOTUH JJI1 00pabOTKH U Iepejaud XUMUYECKON nHpopMauu
U €€ IPEeJCTaBICHUS B PA3IMUHBIX (pOopMax;

HCIOJIb30BATh NPHOOPETCHHbIC 3HAHUS M YMEHHSI B IPAKTHYECKOH JeATEeJbHOCTH H
NOBCeIHEBHOM KU3HHU JJIS:
00BSACHEHUS XUMUYECKUX SIBJICHUH, IPOUCXOAIINX B IPUPOJE, OBITY U HA IPOU3BOJICTBE;
OTpe/ieNIeHUs] BO3MOXXHOCTU TPOTEKaHUsI XMMMUYECKUX MPEBPALIEHUH B Pa3IUYHbIX YCIOBUSX U
OLICHKH MX IIOCIIEICTBUH;

HKOJIOTMUYECKU TPAMOTHOTO ITOBEACHMSI B OKPYXKAIOLIEH Cpene;

OLICHKH BJIMSHUS XMMHYECKOTO 3arpsA3HEHMsSI OKPYIKAIOLIEH Cpe/ibl Ha OpraHu3M YeJIOBEKA U IpyTue
JKUBbIE OpraHU3MBl;

Oe3omacHoro oOpaileHuss C TOpPIOYUMH M TOKCHYHBIMH  BEIIECTBAMHM, J1aOOpPATOPHBIM
000pyaOBaHUEM;

IPUTOTOBJIEHUS PACTBOPOB 3aJJaHHOM KOHILIEHTPAIMU B ObITY U Ha IPOU3BO/ICTBE;

KPUTUYECKON OIIEHKH JOCTOBEPHOCTH XMMHYECKOH HMH(pOpMalMHy, MOCTyHaomel u3 pasHbIX
VCTOYHUKOB.



Hoypoqnoe INIAHUPOBAHME 110 XUMHH, 8 kunacc,
(2uaca B Henesi0, Beero 68 yaco), YMK O. C. I'a6puensina

Ne Ne CopepxaHue MporpaMMHOIO Ko | [ara [ToBTOpeHue
ypoOKa | ypoka | mMarepuana - 3ananwus, popmupyromue YY1
no o yec Hcnons3oBa-
npea- | Teme TBO peryis- MO3HaBa- | KOMMYHHU- | JUYHOCTHBIE Hue UKT
METy Ya- THUBHBIC TEJIbHbIE KaTUBHBIE
COB
Tema 1. BBegenue B XuMuio (54acoB)
1 1 BBoaubi nacrpykrax no Th 1 Ouznueckue | Gopmu- dopmu- dopmu- dopmu-
npu pabore B KaOWHETE XUMUH. CBOIICTBa, poBaHue poBaHue poBaHue poBaHue
[Ipeamer xumuun. Bemiecrna. dbusnyeckoe | MOHATHS O | YMEHHUS YMEHUS MHTEpeca K
TEJI0 XMMUU 1 ee | HaOmomaT | paboTath | HOBOMY
2 2 [IpeBpaiienus BemecTs. Ponb 1 @uU3NYECKUE | POJIU B b, I€JIaTh | B Iapax, Ipeame-Ty. Bupryanbnas
XUMUU B )KU3HU YEIIOBEKa. CBOICTBa KUZHH BBIBOJIBI OTBEYaTh nabopaTtopus
3 3 IpakTuyeckue padorer: Nel. |1 AToMm YeJI0BeKa npu Ha [Ipesenrarus
«ITpuémsbl MPOBEAEH | BOIPOCHI
oOpariieHus ¢ 1ab0paTOpHBIM un YUHTEN,
000pyI0BaHUEM» OIIBITOB, yMEeHUe
IpakTnuyeckas padora Ne 2 YMEHHUS HCIIOJIB30-
«Habmronenue 3a ropsuieit paboTath | BaTh
CBEUON» C KHUTOM | XMMHYECK
4 4 [Tepuonnueckas cucrema 1 uc WU A3BIK,
XUMHUYECKUX diemeHToB [.H. MEpUOANY | YMEHHE
Meunneneesa. 3Hakn eCKoM paboTaTh
XUMHYECKHX DJIEMEHTOB. cucre- c
5 5 Xumugeckue GOpMyIIbL. 1 Haumenbiiee MO}l XUMHYeC-
OTtHoCuTENbHAS aTOMHAS U oOmiee KO
MOJIEKYJIIpHAsI Macca. KpaTHOE, TIOCY/I0H.
aToM,
MOJIEKYJIa

Tema 2. ATOMBI XUMHYECKHX 3JIeMeHTOB (7 yacoB)

22




6 1 OCHOBHBIE CBEIICHUS O AToM. dopmu- dopmu- dopmu- dopmu- [Ipe3enTanus
CTpPOEHHH aTOMOB. M30TO0IBI Crpoenue poBaHue poBaHue poBaHue poBaHue
A]ipa aToMa MOHATHI O | YMEHHUS yYMEHUS UHTEpeca
7 2 CrpoeHue 3J1eKTpOHHBIX DJEKTPOH CTpoe-HMHM | paboTaTh | CIIyIIaTh K KOHKpET- [Ipesenranus
000JI0YEeK aTOMOB. [Tepuon. aToMma, C KHUTOW, | yuuTensd, | HOMY
['pynma XUMHUYECKO | yMEHUSs BECTU XUMHUYECKOM
8 3 Honsl. MonHas xumudeckas 1 CBS3U U UHTETPHUPO | TUAJIOT C | Y JIEMEH-TY,
CBSI3b. €€ BUJIaX. BaTh YUUTEIEM | TOUCK
9 4 KoBaneHntHast cBA3b. 3HAHMA U3 | U JPYTMMH | JOMNOJIHUTENDb | [Ipe3eHTanms
10 5 Meramueckasi XUMHYECKast (Gu3MKu B | ydJaluMu- | HOM [IpesenTarnus
CBSI3b. XUMHUIO. csl. uHpopmarun
11 6 O06o001eHre U CHCTEMAaTH3aIIHs 0 HEeM. [IpesenTarnus
3HaHUH MO TeMe: K ATOMBI
XUMHUYECKUX DJIEMEHTOBY»
12 7 KonTpoabsnas padora Nel o
TeMe: «Amombl XumuuecKux
9/1EMEHNO8Y
Tema 3. IIpocThie BemecTBa (5 4acoB)
13 1 IIpocTsle BemecTBa-MeTasuIbL. Qusuyeckue | Popmu- YMeHue YMeHue Osnane-uue | IlpesenTanus
CBOWCTBA poBaHue paboTaTthb COTPYAHH | HaBbIKA-MH
14 2 IIpocTeie BemecTBa-HEMETAIIBL. dusnueckue | MOHATHSA O | ¢ yuyeOHHU- | 4aThb C JUIS TIPaKTH-
AJnmoTpomnusi. CBOMCTBa METall-Iax, | KOM, YUYUTEIEM | YECKOH
15 3 KonnuecTtso BemecTBa. Monb. OTHOCHTEIbH | HEMETAllIaX | JOMOJHHUT | B IIOMCKE | OCATEIb-
MomnsipHas macca. asg aToOMHas " | , €JIbHOU u coope HOCTH.
MOJIEKYJIsIpHa | KOJIMYECTBE | IMTEpaTyp | mHpopmarl
s Macchl BElIEeCT-Ba. | OW.NEPHUOJ | HH,
16 4 MonsipHblii 00BEM Ta30B. KomuuectBo MYEC-KOM | CiyIlaTh
BELIECTBA cucTe- ero.
17 5 Pemenne 3amad mo Temam: KomnyectBo MO¥.
«Monspnwiii 06vem 2a308, BElIEeCTBA,
KOJIUYECmeo 8euecmsea. MOJIIpHast
Mmacca,
MOJISIPHBIN
00BeM,
MOCTOSIHHAs

ABoraapo




Tema 4. CoequHeHHsA XUMHUYECKHUX J1eMeHTOB (16 yacoB)
18 1 CTelneHp OKHUCICHUS. 1 ®dopmupoBa | YMeHue VMeHme VMeHume [Ipesenranus
19 2 Baxneiimmue kiaaccsl OMHapHBIX 1 HUE paGotath | paboTaTb | UCHOJIb-
COCMHCHHIT. OKCHIIBL. MOHATHUS O c yueOHH- | B mapax, B | 30BaTh
20 3 OcHoBaHus. 1 CTEIICHU KOM, rpymnmax, 3HaHUS B
21 4 Kuciorsl 1 OKHCIIE- yMeHHue OTBEYaTh | OBITY.
22 5 Conu 1 HUS, COIOCTABJI | Ha
23 6 Cocrasienue GopMyIt Coei. 1 KJIACCOB STh, BOIIPOCHI
24 7 OGo0meHne 1 CHCTeMaTH3aLHsL 1 COCIMHEHU | paboTaTh | YUUTEs.
3HaHM 1o Teme «Baxkueliue M, YUCTBIX c
KJIacChl OMHAPHBIX COCMHCHMI BelecT-Bax | (hopMmymam
25 8 AmopodHubie u kpuctaumyeckue | 1 Atom. 1 CMECSIX. . [IpesenTanus
BENIECTBA. TUIIBI Monekyna
KPUCTAJUTMYECKUX PEIIETOK dusznyeckoe
TeJIo.
dusnvecKue
CBOMCTBA
26 9 YucThle BENIECTBA U CMECH. 1 Cwmecu.
Yucreie
BEIIIECTBA
27 10 Ilpakmuueckan paboma Ne3. 1
((AHCIJZI/L’)’ nouesl u GOabl»
Hucmpyxkmasnce Th
28 11 Maccosas 0onst kKomnonenmos 6 1 CmMmecn.
cmecu. Yucteie
BEIIIECTBA
29-30 | 12,13 | Pemienue 3a1a4 Ha HAXOXKICHHUE 2

MacCOBOM JIOJIM KOMIIOHEHTOB

CMECH.




31 14 IIpakTHyeckas padora Ne4, 1
«[IpuroroBnenue pacTBopa caxapa
C 3aJJaHHOM MacCOBOH JToyien
PacTBOPEHHOTO BEIIESCTBAY»
Hucrpykrax Th

32 15 OO6001IIeHHE U CHCTEMATH3AIIUS
3HaHu# o Teme: «CoeIMHeHUS
XUMHYECKUX IJIEMCHTOBY.

33 16 KoutpoabHas padoraNe2mo | 1
Teme «CoeqMHEeHUsT XUMHUYECKUX
3JIEMEHTOBY

Tema 5. U3meHeHusi, npoucxoasiiue ¢ BemecTsamu (12 yacon)

34 1 DU3MYCCKUE SBICHUS B XUMUH. 1 Cnoco0bl ®opmu- YMmenune Ymenune Ymenune IIpesenranus
paszaeneHus poBaHue paboTath | BECTH WHTETPUPOBA
cMmecen MOHATHI O | C ydeOHHU- | AMAJIOr, Th

35 2 XUMHYECKHUE SBICHHS. 1 XUMHYe- KOM, paboTaTe | MoJrydYeHHBIC

XUMHYECKHE PEAKIIHH. CKUX [Iepuoany | B mapax, 3HAHUSA B

36 3 3aKOH COXpaHEHUs1 MacChl 1 peaKkIu-ax, | €CKOi paboTtaTh | MpakTh- [IpesenTanus

BCIICCTBA. XUMHUYECKUE UX THUITaX, CHUCTE- c YeCcKou
YPaBHCHHS. YMEHUS MO, YUYHUTCIICM. | YKU3HH.
37-39 | 4-6 Pacyérhl 10 XUMUYECKUM 3 KommdectBo | mucare aNTOPUTM
YPaBHCHUSIM. BEIlEeCTBA. peaxIyu u oM
Monspuas paccras- paccras-
Macca. JIATH JIEHUS
Monspusii ypaBHe-HUE | KO3 du-
00BeM B I[IMCHTOB B
40-41 | 7-8 THITBI XUMHYECKHUX PEaKIIUi. 2 XUMHYECKH | XUMUYecK
42 9 CKOpOCTh XUMHUYECKUX PEAKIIHH. 1 X peakuuu- | ux
KaranuzaTops!. X ypaBHe-
43 8 IIpakTnyeckas pagora Ne5. 1 HUSIX;
« IIpr3Haky XMMHUYECKUX yMeHHe
peakiuii» Mucrpykrax Th HHTErpHpO
44 9 O0001LEHHE U CUCTEMATU3ALIUS 1 Peakmun BATE
3HAHUH 110 Teme «H3menenus, pasIoXKeHus,
NPOUCX00AUUE C BEUYECTHEAMUY . COEIUHEHMYS, SHAHUA 13
(bu3uKH B
obMeHa,
XUMHIO.

3aMCIICHUA




45 10 Kontpoasnas pa6ora Ne3. o 1
Teme «H3menenus, npoucxoosuue
¢ sewecmeamu.
Tema 6. Teopusi 3JIeKTPOJTUTHYECKOMH UCCONMAIMYI ¥ CBOHCTBA KJIACCOB HeOpraHuveckux coexnHenuii (19 yacos)
46 1 PacTBOpeHne xak Gpusnko — 1 Honnas ®opmu- ®opmupo | ®opmupo | Dopmuposan | Ilpesenranus
XUMHYECKHH npomecc. Thrbl CBA3b. poBanue BaHME BaHME ve yMeHus
pactBopos. TlosTopHbIi KoBasieHTHas | HOHATHII O | YMEHHS YMEHUS HHTETPUPOBA
uECTpYKTaX 10 T.B. HENoJIsApHas | pacTBoO-pax, | paborarh | paboTaTh | Th 3HAHUSA O
U TIOJISIpHAsI AIIEKTPO- c WHIUBUAY | paccTBO-pax,
cBaA3b. MOHBI | muTHYecKoil | yueOHMKO | aJlbHO M B | KUCIIO-TaXx,
47-48 | 2-3 OneKTponuTHIecKas Aucconuanus | 2 Kucnora auccouyan | M, napax, OCHOBa-HUsIX, | [Ipe3enTanus
(B0 u Teopust O/1 VIH, MOHHBIX | aIrOPHTMA | COTPYAHH | COJNSX M
49 4 HNonnnie YpPaBHCHHUA peaKHI/IfI 1 OcHoBanue ypaBHe- MU yaTh C OKCHIaX B HpGSGHTaHI/Iﬂ
51 5 VYcenosust IpoTekanus xumMuieckux | 1 HUSIX, COCTABJIEH | YUUTENEM, | HOBCE- [Ipe3enTanus
peaxuui Mesxk/1y pacTBopamu KHUCIIO-TaX, | Ud yMEHUue HEBHYIO
SNCKTPOIIMTOB 10 KOHIA OCHOBa- MOHHBIX 3aJlaBaTh | KU3Hb.
52-53 | 6 -7 Kucnots B cBeTe TO]], 2 HWif, CONSIX, | YPABHEHH | BOTIPOCHL. [Ipe3enTanus
54-55 | 8-9 OcnoBanus B cBete TD]] 2 OKCHJIOB, % u
56 10 OKch/IL[I)I, UX KiaccupuKanus u 1 OKHCITH- PACCTAHOB
CBOWCTBA. TCIEHO- .
57 11 Counn, MX CBOMCTBA. 1
BOCCTaHOBU | k03¢ u-
58 12 [eHeTHYECKAs CBA3D MEXKLY 1 TeITb-HEIX I[MEHTOB B [IpesenTarnus
KIIaCCaMM HEOPraHHYECKHX I P —
COE/IMHEHUIA.
59 13 IpakTuyeckas paGora Ne6. 1 TCIIbHO
«CBolicTBa KHCJIOT, OCHOBAHHUH, BOCCTaHOB
OKCHJIOB U couieit». Mucrpykrax TH HUTETB-HBIX
60 14 OGo0IIeH e U CHCTEMAaTH3AIUS 1 peaxknnu-
3HaHuil 1o Teme: «PacTBopenue u X,
PacTBOPBI».
61-62 | 15-16 | OxuciuTesnbHO- 2
BOCCTaHOBUTEIIbHBIC PEAKIIUH
(OBP).
63 17 CBoHCTBa IPOCTHIX U CIIOKHBIX 1
pemectB B cBete TOJ] u OBP




64

18

IIpakTnyeckas padora Ne7. 1
Pemenue sxcnepuMeHTalIbHBIX
3aja4 o teme: «OBP»
Hucrpykrax Th

65

19

O00011IeHNE U CUCTEMATU3 AN 1
3HaHMIi 110 TeMe «PacTBopenue.

PacTBopsI. CBOMiCTBa pacTBOPOB
3JIEKTPOJIMTOB, HOHHBIE YPaBHEHUS,
OBP».

66

20

HroroBasi koHTpoabHas padora | 1
Neq 3a kypc xumuu 8 knacca

67

21

AHanu3 UTOroBoX KOHTPOJIHHON 1
paboTEHL.

68

22

TTopTpeThl BETHUKHX XUMHUKOB
(pe3epBHOE BpeMs)

(2 uaca 6 neoento, 6ce2o 68 yacos)

Kanenoapno — memamuueckoe nianuposanue no xumuu no npoepamme O.C.I abpuenana

n/n

Ha3Banue Tembl ypoka

KoJ-Bo
4acoB

JaTa npoBeaeHus

«a» «o»

IIpumeyanue

Tema 1.

BBenenue

(39)

BBoxnslit nHcTpykTax no Th npu pabore B kabunere xumuu. [Ipenmer

3HaKM XUMHUYECKHUX DJIIEMCHTOB.

1 xumuu. Bemectsa. l4

2 IIpeBpaiieHus BemecTs. Pojib XUMUU B )KU3HU YeJIOBEKA. 1g
IIpakTnyeckas padora Nel. «IIpuémsr obpamieHns ¢ 1a00paTOPHBIM

3 obopynoanuem» [Ipaktrdeckas padora Ne2. «Habmronenue 3a ropsimeit lu
ceeuoit». UncTpykTaxk Th

4 Ilepuonuueckas cucrtema xumuueckux snemeHToB .M. Menneneesa. g




Xumnueckue popmyiisl. OTHOCHTENIbHASI aTOMHAsE U MOJIEKYJISIPHAS

5
Mmacca. 14
Tema 2. ATOMBI XUMHYECKHUX JIEMEHTOB. (7q)
7 OcHOBHBIE cBe/ieHHs O cTpoeHuH aToMoB. CocTaB atoMoB. M30TONEI.

la




CTtpoeHHe JJISKTPOHHBIX 000JIOYEK aTOMOB.

8 R
Houbl. MonHas XuMu4yecKas CBSI3b.

9 R
10 KoBanenruas cBs3b. 1g
11 Merannuueckas XUMHUYECKAsI CBSI3b. 1g
12 O060011IeHNE U CUCTEMATH3AIAS 3HAHUI 110 TEME: KATOMBI XUMHUYECKHAX 1

3JIEMEHTOBY 9

13 KonTpoJsbnas padora Nel no teme: «Amombl XuMuueckux 21emMeHmosy 1g

Tema 3. IIpocThie BemecTBa. (54)

14 IIpocThle BelecTBa-METAILIIBI. 1g
15 IIpocTeie BeliecTBa -HEMETAILIBI. AJUTOTPOITHSL. 1ua
16 KonunuectBo BewecTBa. Moisb. MonsipHas macca. 1g

Monsipablii 00bEM ra3oB.
17 lg
18 Pemenne 3amad o remam: «MoapHbiii 00vem 2az08, KOIUYECTNBO 1
sewecmear. 9
Koa-Bo JdaTa npoBenenust
Ha3Banue TemMbl ypoka 4yacoB IIpumeuanune
Ne
«a» «O»
n/n
Tema 4. CoenuHeHNe XUMHYECKHX JJIEMEHTOB. (16q)

19 CreneHpb OKHUCIICHMA. 1g

20 Baxneiimme kmaccel OMHAPHBIX coeaHEHIH. OKCHUIBL. la
OcHOBaHU4.

21 1a
Kucnotsr.

22 lu

23 | Comm. lu
24 | CocraBienue GopmyJ1 coJei. 1g
o5 O00011IeHNE ¥ cUCTEMATH3alMA 3HaAHU 110 TeMe «BakHelme 1

q

KJIacChl OMHAPHBIX COCTUHEHUI




AmMop(dHBIe M KpUCTAUTMYECKHUE BelecTBa. Kpucrammaeckue

26 PEIIeTKY. 14
27 YucThle BEeNecTBa 1 CMECH. 1g
28 IIpakTHyeckasi padora Ne3. «AHaJIN3 MOYBHI U BOAB 1u
Hucrpykrax Th
29 MaccoBas 10151 KOMIIOHCHTOB B CMECH. 1y
30 Penrenne 3aga4 Ha HaX0XKICHUE MaCCOBOM JIOJIM KOMIIOHCHTOB g
CMeEcCH.
31 Pemenue 3amau Ha HAX0XKJIECHHE MACCOBOM JIOJIM KOMIIOHCHTOB 14
pacTBopa.
IIpakTuyeckas padora Ned, «IIpuroroBneHue pactBopa caxapa ¢
32 | 3aaHHO# MacCOBOIA 10JIel pACTBOPEHHOTO BEIICCTBA» lua
HNucrpykrax Th
33 OO0o00611IeHNe ¥ CUCTEMATH3ALMS 3HaHuH 110 TeMe: «CoeauHeHs 14
XUMHYECKUX 3JIEMECHTOBY.
Kontpoannas padora Ne2. o teme: «Coeounenus XuMuyeckux
34 | anemenmos». 1y
Tema 5. U3MeHeHus, MPOMCXOASIIIINE C BeIECTBAMM. (124)
35 ®du3nyeckue SIBJICHUS B XUMUH. 1y
36 XuMudeckue sBIeHus. XUMHUYECKUE PEaKIUm. g
37 3aK0oH COXpaHEHUsI MACChI BEIIECTBA. XHMHUUCCKUE YPABHEHUSI. 1u
38 Pacu€Tpl Mo XUMHUYECKUM YpaBHEHHSIM. 1u
39 Pemrenne pacueTHBIX 3a/1a4 110 YPAaBHEHHUIO PEAKITHH. 1
q
40 Pemienne pacdeTHbIX 3a/1a4 Ha BRIUMCICHUE MAacChl IPOIYKTa 1
pEeaKIuH. q
THUIIB XUMUYIECKUX PEAKITHH.
41 lg
42 THUIbl XUMUYECKUX pEaKLMi HA IPUMEPE CBOMCTB BOJIBI. 1
43 CKOpOCTh XUMHYCCKHX peakiuii. KaTanmmu3aTopsl. 1g
44 IIpakTuyeckasa padora NeS. «[Ipu3HaKu XUMUYECKUX PEAKLIAM» 1a




Hncrpykrax Th

O060011IeHNE ¥ CUCTEMATH3ALMS 3HAHUI 10 TeMe « I 3menenus,

45 nPOUCX005UUE C BEUECMBAMUY. 1a
Kontpoannas padora Ne3. mo teme «M3menenus, npoucxoosujue
46 C 8euecmeamu. 1g
Ne Kou-Bo [aTa npoBeneHus IIpumeyanue
n/n 4acoB
Ha3Banue TemMbl ypoka «a» «0o»
Tema 6. PactBopenue. PactBopbl. CBOMCTBAa PACTBOPOB 3JIEKTPOJINTOB. (224)
OKHCANTETbHO — BOCCTAHOBUTE/IbHbIE PEAKIINU
47 PactBopenue kak GU3NKO — XUMUYECKHH mporiecc. TUrsl
pactBopoB. IToBTopHEIM HHCTpYKTaXx 10 T.b. la
48
Onexrponurrdeckas guccormanys (3/1) 1
49 OcHosaeble onoxenus: Teopuu D/1. (TO/) lu
50 HonHbIe ypaBHEHUS peakIuil 14
51 | YcioBus NpoTeKaHUs XMMUYECKUX PEAKIN MEXTy pacTBOpaMu 1
3JIEKTPOJIUTOB IO KOHIIA 1
52 Kucnorsr, ux xraccudpukanus. 1g
CBoiicTBa KHCIIOT.
53 lua
HOBaHUS, UX KIacCHU(PUKALHL.
54 OcHo , ccudurar la
CBolicTBa OCHOBaHUH.
55 lu
56 OKcupl, uX KiacCu(UKaIws U CBOWCTBA. 1y
Counn, UX CBOMCTBA.
57 lu




TI'eneTnueckas cBsI3b MEXKAY KilacCaMU HCOPIraHUYCCKUX

58 | coenuHeHMil. la
59 IIpakTuyeckasi padora Ne6. «CBoiiCTBa KICIIOT OCHOBaHHIA, g
OKCHJIOB U coneit». Muctpykrax Th
O06o006uieHre 1 cucTeMaTu3alys 3HaHui 1o TeMe: «PacTBopeHue u
60 pacTBOpBI». la
61 OxucnurensHO-BoccTaHOBUTENBbHBIE peakimn (OBP). g
62
Cocrasnenue 31ekTpoHHOT0 Oananca B OBP. 1u
63 CBoiicTBa IPOCTHIX U CIOXKHBIX BerecTB B cBete TOJ] u OBP 1g
64 IIpakTuyeckast padora Ne7. Pemenue skcriepuMeHTaIbHBIX 1q
3a7a4 no teme: «KOBP» Uncrpykrax Th
65 O0600mIeHne U CHCTeMaTH3aIT|s 3HAHUH 10 TeMe «PacTBopeHHue.
PactBopsl. CBOICTBa paCTBOPOB 3JIEKTPOIUTOB, HOHHBIC YPABHEHUS, 1g
OBP».
66 | UToroBasi konTposbHasi padora Ned 3a kypc xumuu 8 kiacca 1
67 AHanu3 UTOrOBOW KOHTPOJILHOU PabOTHI. g
68 | [lopTpeTHas ranepest BEIMKUX XUMUKOB (pPe3epB) 1




Onucanne yqe6H0-MeT0nnqec1¢0ro, MaAaTCPHAJIBbHO-TCXHUYECCKOI0 H

HH(OPMALTMOHHOTO 00ecredeHns 00pa30BaTEILHOI0 Mpolecca.
HartypajibHble 00beKkThl. HaTypanbHble 00BEKTHI, UCTIONB3YEMbIC B O0YICHUH XUMUH, BKIIOYAIOT B Ce0s
KOJUIEKIIUM MUHEPAJIOB M TOPHBIX MOPOJ, METAUIOB U CIUIABOB, MUHEPAIbHBIX YAOOpEHUH, IuiacTMacc,
Kay4yKOB, BOJIOKOH U T. . O3HaKOMJICHUE yUJalIuXcsi ¢ 00pa3iiaMu UCXOJHBIX BEIIECTB, MOJIYIPOAYKTOB U
TOTOBBIX U3/I€TTHI TO3BOJIAET MOTYYUTh HATJISAHOE MIPeAcTaBIeHre 00 3TUX MaTepuasax, UX BHEITHEM BH/IE,
a TaKkKe O HEKOTOPHIX (PU3UYECKUX CBOWMCTBAaX. 3HAYUTEIIbHBIC y4eOHO-TIO3HABATEILHBIC BO3MOXKHOCTH
UMEIOT KOJUIGKIIMM, HW3TOTOBJICHHBIE caMHMM oOydarommmucs. [IpeaMersl s TakuX KOJUISKIHM
coOuparoTcsi BO BpeMsI SKCKYpCUI U IPYTUX BHEYPOUHBIX 3aHATHIA.

Komnnekunu HCnonb3yroTcsl TOIBKO ISl O3HAKOMIICHUS YYalllUXCsl C BHEIIHUM BHJIOM U (PU3MYECKHUMHU
CBOMCTBAMH HM3yYaeMbIX BEIIECTB M MaTepuanoB. J[Is mpoBeaeHUS XUMHYECKHX OMNBITOB KOJUICKIUH
UCIIOJIb30BaTh HEJb3SI.

XuMHYeCcKHe peaKTHUBbI M MaTepualibl. OOpalieHne CO MHOTMMH BeHIECTBAMH TpPeOyeT CTpPOroro
COOIOACHHSI TIPaBUII TEXHUKH O€30MaCHOCTU, OCOOCHHO IMPH BBHIMOJIHEHUH OMBITOB CAMHUMH yUYaIlIUMHCS.
Bce HEoOX0oaMMBIE MEpBI MPEAOCTOPOKHOCTH YKA3aHBI B COOTBETCTBYIOIIUX JOKYMEHTAX U WHCTPYKIIHUSAX,
a TaKKe B MOCOOMSIX ISl yUUTEIeH XUMUH.

Haubonee yacTo UCTIOIB3yeMbIe PeaKTHBBI M MATCPHAIIBI:

1) mpocThie BeliecTBa - Me/lb, HATPUH, KAJIbIHMiA, ATFOMUHHI, MarHHii, )KeJ1e30, [IUHK, Cepa;

2) oxcuuabl — Meau (1), kanpuus, sxemnesa (1), maraus;

3) KHCIOTHI - COJISTHAS, CEpHAas, a30THas,

4) OCHOBaHHS - THUAPOKCH] HATPHsL, THAPOKCHU KaJblins, TUAPOKCH Oapust, 25%-HbIil BOIHBIM
pacTBOp aMMHAKa;

5) comu - xmopuasl Hatpus, meau (I1), sxenmesa(Ill); HuTpaThl Kanus, HaTpus, cepedpa; CynbdaThi
meau(Il), xxeneza(1l), sxeneza(lll), anromunus, aMMoHUS, Kanusi, OpOMUI HATPUS;

6) opraHMYecKHe COCIAMHEHMS - KpaxMall, MIIMIUPHH, YKCYCHAas KHCIIOTa, METHJIOBBIA OpaH)KEBBIM,
denondranens, JaKmMyc.

XumMHYecKkas JadopaTopHasi MOCyAa, annapaTbl 1 NPuUOOpPsI. XUMHUYECKas TOCyAa MOoIpa3elisieTcs Ha
JIBE TPYIIIHI: 7Sl BBIMIOJTHEHUS OMBITOB YYAIIUMUCS U IEMOHCTPAIIMOHHBIX OIBITOB.

[Tpubopsl, ammapaTsl W YCTAaHOBKH, WCIIOJB3yeMBIE HA YpOKax XHUMHHU, TOJPA3ACIAIOT HA OCHOBE
MPOTEKAIONINX B HUX (PUBNYECKUX U XUMUUECKHUX MPOIIECCOB C yUACTHEM BEIIECTB, HAXOSIIUXCS B Pa3HBIX
arperaTHbIX COCTOSTHUSX:

1) mpubopsl i pabOThI C Ta3aMH - MOJy4YeHHE, COOMpaHHe, OYUCTKA, CYIIKa, MOTJIOIIECHHE Ta30B;
peaKIuu MeXTy TOTOKAMHU T'a30B;

2) ammapaThl W TNPHOOPBI IS OMBITOB C JKUAKAMH M TBEPJBIMH BEIIECTBAMH - IEPErOHKa,
bUIbTpOBaHNE, KPUCTAJUIA3AIINS; TPOBEICHUE PEAKIIHI MEX Ty TBEP,ILIM BEIIICCTBOM | KHJIKOCTBIO,
KUAKOCTBIO U KHUAKOCTHIO, TBEPIBIMH BEIIECTBAMHU.

Bue a0l kmaccuukanuy HaxXoAATCs ABE IPYIIIbl yueOHOM anmapaTyphl:
1). 11 U3ydeHHs TCOPETUYCCKUX BOMPOCOB XMMHU - MJUTIOCTPAIUS 3aKOHA COXPAHCHHS MACChI
BEIIIECTB, IEMOHCTpAIIUs JIEKTPOIIPOBOTHOCTH PACTBOPOB, AEMOHCTPAIIUS JABMKCHUS HOHOB B
IIEKTPUICCKOM IT0JIC; JUISA U3YICHHS CKOPOCTH XUMHUYCSCKOW pEeaKInd U XUMHUISCKOTO PaBHOBECHS;
2). ISl WIUTFOCTPAIMA XMMHUYECKUX OCHOB 3aBOJICKHX CIOCOOOB TOJYYEHHUS HEKOTOPBIX BEIICCTB
(cepHO# KMCIIOTBI, aMMHUaKa U T. I1.).
BcmoMoratenbHyt0o  poib  HTparOT  HM3MEPUTENbHBIE M HarpeBaTelbHbIE MPUOOPHI, pa3TUYHBIC
TIPUCIIOCOOJICHHS JUTS BHITIOJTHEHUS OIBITOB.
Mopenu. OObeKTaMid MOJEIUPOBAHMSI B XUMHHU SIBISIFOTCS aTOMBI, MOJIEKYJIbI, KPUCTAIJIBI, 3aBOJICKHE
anmaparhl, a TaKkKe TPOUCXOMSIINE TPOIEeCcChl. B mpemnojaBaHUM XUMHUHU HCIIOJIB3YIOTCS MOJIETH
KPUCTAIIMYECKHUX PEIIeTOK anMasa, rpadura, cepsl, hocdopa, okcuaa yraepona(lV), nona, xxenesa, Mmeau,
Mmaraus. HaGopsl Mojieneld aTOMOB JIJIsi COCTaBJICHHSI MAPOCTEPKHEBBIX MOJICIICH MOJICKYJ TIPH U3yYCHUN
OpPTaHHYECKON XUMUHU.
Y4yeOHble MocOOUsI HA Me4YaTHOW ocHOBe. B mporecce 00yueHUsS XUMHUHU HMCTOIB3YIOTCS CIEAYIOIIHE
TaOJIUIIBI TIOCTOSIHHOTO dKcroHupoBanus: «I[leproanueckas cucreMa xumMudeckux snemerToB J[. U.
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MenneneeBay, «Tabnuma pacTBOPUMOCTH KHUCIOT, OCHOBaHMHA M coieil», «IIEKTPOXUMHUYECKHHI psin
HaNPSDKEHUN METAIIOBY.

JUnst opraHuM3anul CaMOCTOSITETIbHOM paboThl OOyuaromUXcsi Ha ypOKax HCIOJIb3YIOT Pa3sHOOOpa3HbIe
JUJAKTUYECKHE MaTepualibl: TETpaAd Ha I1€YaTHOW OCHOBE, KapTOYKHM C 3aJaHMSAMM Pa3HOM CTEIICHU
TPYIHOCTH I U3yYEHHUs1 HOBOI'O MaTepuaa, CaMOIIPOBEPKU U KOHTPOJIS 3HAHUM yUaluXcs.
JKPaHHO-3BYKOBBIE CpecTBA 00y4eHHs1. DKPaHHO-3BYKOBbIE IIOCOOUS JENATCS Ha TPU OOJIbIINE TPYIIIIbI:
CTaTUYHbIE, KBa3UJIMHAMUUYHbIC U AUHAMUYHble. CTaTUUHBIMU YKPAHHO-3BYKOBBIMHU CPEJCTBAMU OOy4EHUS
SBIISIFOTCS. TUA(QHUIBMBI, TUAO3UTHBHI (CIIalbl), eIMHUYHBIE TPAHCIIAPAHTHI AJs rpadonpoekropa. Cepun
TPAHCIIAPAHTOB I103BOJIIIOT MMUTUPOBATh JBUKEHUE IIyTE€M IIOCIEAOBATEIBHOIO HAJOKEHUS OJIHOIO
TpaHcHapaHTa Ha Jpyroil. Takue cepun OTHOCAT K KBa3UJUHAMUYHBIM SKPaHHBIM IIOCOOHSIM.
JIMHaMUYHBIMH ~ JKPAHHO-3BYKOBBIMH ~ MOCOOMSMHU  SIBIAIOTCS  NPOM3BEACHUS  KuHemarorpada:
JOKYMEHTaJIbHOI'O, XPOHUKAJIbHOTO, MYJbTHILIMKAIMOHHOrO. K 3TOH Xe rpymnme OTHOCATCS SKpaHHO-
3BYKOBBIE CPEJCTBAa OOydYEHUS, JUIs MPEeNbsBICHUS MHPOPMALUU KOTOPHIX HEOOXOAMMa KOMITBIOTEpHAs
TEXHHKA.

Texuuuyeckue cpeacTBa odydyeHusi. [Ipy KOMIUIEKCHOM HCIOJB30BAHUU CPEICTB OOyUEHUS HEM30EKEH
BOIIPOC O BO3MOXHOCTH 3aMEHbI OJHOI'O IOCOOUS APYTruM, HallpUMep JEMOHCTPALMOHHOIO WM Jlabopa-
TOPHOTO OIbITa €ro n3o0pakeHHeM Ha dKpaHe. MHdopmanus, coxpepxamascs B SKpaHHOM IOCOOHH,
HpeCTaBiIsieT COOOW JIMIIb OTPaKEHUE pEabHOIO0 MHpa, U IOITOMY OHA JOJKHA HMETh OIOpY B
YYBCTBEHHOM OIIbITe oOy4aromuxcs. B npotuBHOM ciyyae popMHUpYIOTCs HENpaBUIbHBIE U (OpMalIbHbIE
3HaHus. OCOOEHHO OMacHO (POPMHUPOBAHUE MCKAKEHHBIX MPOCTPAHCTBEHHO-BPEMEHHBIX IPEJCTABICHHM,
IIOCKOJIBKY JKPAHHOE IPOCTPAHCTBO M BPEMS 3HAYUTEIBHO OTIMYAKOTCA OT PEAIBHOIO NMPOCTPAHCTBA U
BpeMEHU. DKpaHHOE I0cO0Me He MOXKET 3aMEHUTh COOO0H peasbHbII 00BEKT B IIPOLIECCE €ro MO3HAHUS BBUAY
TOT'0, YTO HE MOXET OBbITh UCTOUHUKOM UyBCTBEHHOI'O OIbITa O CBOMCTBAX, CYIIECTBEHHBIX MPU U3yUYEHUU
XMMHH: LIBETE, 3alaxe, KpUCTAJUIMYECKOM CTPOEHUHU U T. [. B TO ke BpeMs IpHU HaIM4YUU Yy y4aluxcs
JIOCTaTOYHBIX YYyBCTBEHHBIX 3HAHUI HAa HEKOTOPBIX 3Tanmax oOydeHHUs BOCIPOU3BEICHHE XUMH- YECKOTO
OIIbITA B 3KPAaHHOM IIOCOOMU MOXKET ObITh OoJiee 11e1eco00pa3HbIM, UEM €ro NOBTOPHAs IEMOHCTPALUS.

JJOoKyMeHTBI:

1. Tpuka3 Munoo6puayku ot 17.12. 2010r. Ne 1897 «O6 yTBepxaeHnn u BBejieHnH B neiicteue ®IOC
(01010)°

2. Ilpuxa3z MunoOpHayku ot 17.05.2012 Ne 413 «O0 yTBepxaeHun u BBesieHnH B neiictBue ®PI'OC
cpeaHero( MOJIHOTO) O0ITeT0 00pa30BaHUD»

3. Ilucemo MunucrepctBa obpazoBanus u Hayku P® ot 19 anpens 201 1r. Ne03-255 «O BBeneHnu
(enepanbHBIX rOCyIapCTBEHHBIX 00pa30BaTebHBIX CTAHAAPTOB 00IIEro 0Opa3oBaHUsD)

4. llpuxa3z Muno6pnayku Poccun ot 7 uronst 2012 r. Ne 24480 «O6 yTrBepkaeHuu (enepaibHOro
rocy/IapCTBEHHOI0 00pa30BaTENbHOIO CTAaHIapTa CPeJHEro (II0JIHOT0) 00IIero 00pa3oBaHUsDY

5. ®enepanbHOro rocy1apCTBEHHOTO 00Pa30BaTEILHOTO CTAHAAPTa OCHOBHOTO O0IIEero 00pa3oBaHus
(npuka3 MunncTepcTBa 00pa3oBanus M Hayku Poccuiickoit @eneparym ot 17 gekadpst 2010 r. Ne
1897)

6. IIpumMepHbIe mporpaMMBbl 10 yueOHBIM MpeaMeTaM (enepaibHoro 6a3UCHOTO yueOHOTo TUIaHa.

Pexomenayemas aureparypa.
1. Jlutepartypa, Mucnosib3yemasi yduTesaem:

- OCHOBHAs TUMepamypa

1. T'abpuensn O.C. IIporpamma kypca xumuu it 8-11 kimaccoB 0011e00pa30BaTENbHBIX YUPEKICHUH. —
M.: Ipoda;

2. I'abpuensa O.C. Xumus: 8 kiacc | ydeOHUK i 0011eo0pa3oBaTenbHbIX yupexaenuii. — M.: JIpoda.

- 00NOJIHUMENbHAS TUMEPAmypa



1. Tabpuensu O.C. U3ydaem xumuro B 8 ki1.: auaaktudeckue matepuainsl / O.C. Tabpuensn, T.B.
CmupHoBa. — M.: biuk mitoc

2. Xumus: 8 Kiacc: KOHTPOJIbHBIE W TpoBepouHble paboThl Kk yueObnuky O.C. I'abpuensna «Xumus. 8
kaace» [ O.C. I'abpuensn, I1.H. Bepeskun, A.A. Yakosa u ap. — M. : [Ipoda;

3. I'abpuensia O.C., Buckoboiinukosa H.II., SlmrykoBa A.B. HacronpHast kHura yuuremns. XuMus. 8 KiI.:
MeTtonudeckoe mocodue. — M.: Jlpoda;

4. Tabpuensu O.C., PynoB H.H., TonkynoB B.M. Xumudeckuii 3KcriepuMeHT B mikoje. 8 kiacc. — M.:
Apoda

5. Anxumuk (http://www.alhimik.ru/) - onuH U3 aydmmx caifiToB pycCKOsS3bIYHOTO XUMUYECKOTO
HHTepHeTa OpMEeHTUPOBAHHbIN HA YUUTENs U yUYEHHKa, IPENolaBaTels U CTyIeHTA.

2. Jluteparypa, peKoMeHyemMasi IJisl y4auxcsl.
- OCHOBHAs IUMepamypa
INa6puensu O.C. Xumust: 8 kiace : yueOHUK 7151 001eo0pa3oBaTebHbIX yupexaeHuii. — M.: JIpoda.
- OONONIHUMENbHAS IUMePamypa
1. Kypnan «Xumus B HIKoJiey;
2. Kontpen - Xumus mis Bcex (http://kontren.narod.ru). - uadopmannoHHO-00pa30oBaTeNbHbIA CalT IS
TEX, KTO U3y4YaeT XUMHIO, KTO €€ TPEIOIACT, ISk BCEX KTO HHTEPECYETCS XUMHUEH.
3. Auxumuk (http://www.alhimik.ru/) - ogus u3 ay4mnmmx caiToB pyCCKOS3bIYHOTO XUMHUYECKOTO
HHTepHeTa OpHEHTHPOBAHHBIN Ha YUUTENS U YIEHHKA, IIPEIOIaBaTeNs U CTyICHTA.
4. DHIMKIIONEIUYECKHIA CIOBAPh IOHOTO XMMHUKA

3. Meauapecypchbl.
— CD «Heopranunyeckast XuMus», U31aTEIbCTBO « Y YUTEIb)
— CD «lIxona Kupunna u Medonus», U31areinbcTBO «Y YUTEIb»
— Xumus. [IpocBemenue «Heopranmdeckas Xumus»,. 8 kiacc. (Ha 2-X JUCKax)
—  Xumus (8-11 kiacc). Bupryanbnas nabopatopust (yueOHOE SIEKTPOHHOE U3/aHUE)
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