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8-9 kimacc YMK O.C. I'a6puensin ®I'OC
MHNOACHUTEJIBHAS 3AIIMCKA

Pabouas mporpamma yuebHOro Kypca mo xumuu g 8-9 kmacca pazpaborana Ha ocHoBe @I'OC BTOpOro mokoyieHus, IPUMEPHOH MPOrpaMMbl
OCHOBHOTO 00111ero o0pa3oBaHus 1Mo XuMuM (0a30BbId ypoBeHb) W aBTOpCcKoil mporpammbl O.C. INabpuensna (I"abpuensa O.C. mporpamMmma Kypca
xumun 1 8-11 kimaccoB obmieo0pazoBarenbHbIX yupexkaenuit M: JIpoda,2010r).

[Iporpamma paccuntana Ha 68 yacoB (2 yaca B Heneno). [laHHas mporpamMmma KOHKpPETH3UPYET COJIep:KaHue CTaHJapTa, MaéT pacipeneieHue
y4eOHBIX YacOB IO paszieiaM Kypca, MOCIeA0BATeIbHOCTh U3YUCHHUS TEM M PA3/ICIIOB ¢ YU4ETOM MEXIPEIMETHBIX M MPEIMETHBIX CBS3€H, JIOTUKU
y4eOHOro Mpoliecca, BO3PaCTHBIX 0COOCHHOCTEH yJaIuXxcs.

Xumusi, Kak OJIHa U3 OCHOBOIIOJIAralIInX 00JacTeil €CTECTBO3HAHUS, SIBISETCS HEOThEMJIEMON YacThi0 00pa30BaHuUs MIKOJIBHUKOB. Kaxapii
YeNOBEK KUBET B MUPE BEILECTB, IOITOMY OH JOJKEH UMETh OCHOBBI (DyHIaMEHTAIIbHBIX 3HAHUN MO XUMHH (XMMHUYECKash CUMBOJIMKA, XUMUYECKHU €
MOHSATHSI, (AaKThl, OCHOBHBIC 3aKOHBI U TEOPHWH), TO3BOJIIOIINE BBIPAOOTATh IMPEACTABICHHUS O COCTAaBE BEIIECTB, MX CTPOCHHH, MPEBPAIICHUSX,
MPAKTUYECKOM HCIIOIb30BAHHUH, & TaKXKE 00 OMACHOCTH, KOTOPYIO OHHM MOTYT MPEACTaBIATh. M3yuyas XUMUIO, ydalluecss y3HalOT O MaTepUaIbHOM
€IMHCTBE BCEX BEIIECTB OKPYKAIOIIETO MHUPA, 0OYCIOBIEHHOCTH CBOWCTB BELIECTB MX COCTABOM M CTPOEHHEM, MTO3HABAEMOCTH M MPEICKa3yeMOCTH
XUMHUYECKUX sBJIeHUH. V3yueHrne cBONCTB BEIIECTB M UX MPEBPAIICHUN CIIOCOOCTBYET Pa3BUTHIO JOTMYECKOTO MBIIICHUS, a MpaKkTudeckas padora ¢
BEIIeCTBAMH (J1a0OpaTOPHBIE OIBITHI) — TPYAOIIOONI0, aKKypaTHOCTH U coOpaHHOCTH. Ha mpuMepe XUMHM ydaliuecs MOJIydaroT MPEJCTaBICHUS O
METO/IaX MO3HAHUs, XapaKTEPHBIX I €CTECTBEHHBIX HAYK (IKCIIEPUMEHTAIBHOM M TE€OPETUYECKOM).

Pabouwas mporpamma yueOHOTO Kypca XuMuu st 8-9 kimacca cocTaBiieHa Ha ocHoBe [IprMepHOil mporpaMMBbl OCHOBHOTO O0IIIEro 00pa3oBaHHsI
o xuMuu (0a30BbI YPOBEHB) M IPOrPaMMBI Kypca XUMUU JUISl ydalmuxcsi 8 KiaccoB o0iieo0pa3oBarenbHbIx yupexkaeHuit aropa O. C. ['abpuensna
(2010 rona).

[Tporpamma paccuntana Ha 68 4acoB (2 yaca B HEEIIO), B TOM YHCJIE HA KOHTPOJIbHBIC pa0OThI- 4 yaca, MpaKTUYECKUue padOThI —7 YacoB.

ConepxaHue MPOrpaMMbI HAITPABJICHO HAa OCBOCHHE YYANTUMUCS 3HAHUI, YMECHUH ¥ HaBBIKOB Ha 0230BOM YPOBHE.

enu n3ydeHuss XUMHUH :
* OCBOEHHE BaKHEUIINX 3HAHUN 00 OCHOBHBIX MOHATUAX M 3aKOHAX XMUMUU, XUMUYECKOW CHMBOIUKE;

* OBJAJCHHE YMEHHMSMHU HAOIIOAAaTh XMMHUYECKHE SIBICHUS, MPOBOAUTh XMMUYECKUH SKCIIEPUMEHT, MTPOU3BOANUTH PACUETHl HA OCHOBE XMMUYECKHUX
(dbopMyJ BElIeCTB U YpaBHEHUN XUMUYECKUX pEaKIU;

* pa3BUTHE TMO3HABATEJIbHBIX HWHTEPECOB U MHTEJUIEKTYalbHBIX CIOCOOHOCTEH B IMpolecce MPOBEACHUS XHMHYECKOTO OSKCIIEpUMEHTA,
CaMOCTOSITENIbHOTO MPUOOPETEHUsI 3HAHUI B COOTBETCTBUU C BOSHUKAIOUIUMHU KU3HEHHBIMH ITOTPEOHOCTAMU;

* BOCIHTaHUE OTHOILIEHUS K XMMHH KaK K OTHOMY U3 (DyH/IaMEHTaIbHBIX KOMIIOHEHTOB €CTECTBO3HAHMSI U DJIIEMEHTY 00II[e4eNIOBEYeCKON KYJIbTYPHI;



* MPUMCHEHHUE TOJYYCHHBIX 3HAHWW M yMEHHWH i 0€30MacHOTO WMCIOBb30BaHUS BEUICCTB M MATEPHAIOB B OBITY, CEIIbCKOM XO3SIMCTBE M Ha
MPOU3BOJICTBE, PEIICHHS MPAKTUYECKUX 3a7ad B TMOBCEIHEBHON KH3HU, MPEAYNPEKICHHUS SBICHHUI, HAHOCSAIIUX Bpell 3J0POBHI0 UEIOBEKA H
OKpY>Karollen cpere.

Sagaun:

1.ChopmupoBaTh 3HaHNE OCHOBHBIX MIOHATUH ¥ 3aKOHOB XHMHH,

2. BocnuThiBaTh 00IIEYETIOBEYECKYIO KYIBTYPY;

3. Yuute HaOII01aTh, MPUMEHSATH IMOTYICHHBIC 3HAHUS HA ITPAKTUKE.

JIMYHOCTHBIMH pPe3yJIbTaTaAMM U3yYCHUS NIPEAMETa «XUMUSY SBISIOTCS CICIYIOIINE YMCHHS:

® 0OCO3HABaTh EIUHCTBO M IEJIOCTHOCTh OKPYXKAIOMIETO MHUpPA, BO3MOXKHOCTH €T0 TO3HABAEMOCTH U OOBSICHHUMOCTH HA OCHOBE JTOCTHIKEHUI
HAYyKH;

® [IOCTENEHHO BBICTPAaNBaTh COOCTBEHHOE IIEIOCTHOE MHUPOBO33PEHHE: OCO3HABATh MOTPEOHOCTh M TOTOBHOCTh K CaMOOOpa30BaHHIO, B TOM
YHCIIC U B pAMKaX CaMOCTOSITEIILHOU JISATEIIbHOCTH BHE IITKOJIBI;

® OI[CHMBATD )KM3HCHHBIC CUTYAIlUU C TOYKU 3PCHHUsI 0€30IIaCHOTO 00pa3a KU3HU M COXPAHEHHUS 31I0POBbSI;

® OILICHUBATh 3KOJOTMYECCKUMN PHUCK B3aMMOOTHOIIICHHH YEIIOBEKA B IIpupoabl.
L4 (bOpMI/IpOBaTI) OKOJIOTMYCCKOC MBINUJICHUEC: YMCHHUEC OLCHUBATH CBOIO ACATCIBLHOCTL U IMOCTYIIKU APYIUX JHOIIGfI C TOYKHU 3PCHUA COXPAHCHUA
OKPY)KaIOH_[eﬁ CpCAabl - rapaHTa ) XU3HH U 6J'IaFOHOJ'Iy‘II/I$I J'II-O,Z[@fI Ha 3emiie.

MeTanpeAMeTHBIMH PE3yJIbTaTaMU H3y4eHHS Kypca «XUMHsD SIBISIETCSl OPMUPOBAaHUE YHUBEPCATBHBIX yueOHbIX aericTBuit (Y'Y /).

Pecynamusnvie YVJI.
® CAaMOCTOSITEIILHO OOHAPYKUBATh U (OPMYITUPOBATH YUCOHYIO ITPOOIIEMY, ONIPEIEISITh [IeTh YICOHOM NesaTeThHOCTH;
® BEIJIBUTATh BEPCUU PEIICHUS MPOOJIEMbI, 0OCO3HABATh KOHEUHBIN Pe3yJbTaT, BHIOUPATh U3 MPEJIOKEHHBIX U UCKATh CAMOCTOATENILHO CPEICTBA
JOCTHIKEHUS TIEIH;

® COCTaBJIATH (I/IH)II/IBI/I,Z[yaJ'ILHO HJIn B rpynne) IJTIaH PCIICHUA Hp06HeMBI;
L4 pa60Ta;1 110 TUIaHYy, CBEPATH CBOU JIENCTBHUS C IIETIBIO U, IIpu HeO6XOI[I/IMOCTI/I, HUCIIPABJIATDb OIIMOKHU CaMOCTOATCIIbHO,
® B TUAJIOIC C YUUTCIIEM COBCPUICHCTBOBATH CAMOCTOATCIIBHO BBIpa6OTaHHLIe KPpUTCPUU OLCHKH.

llosnasamenvuvie YVJI:

® aHAJIM3UPOBATh, CPAaBHUBATh, KJIaCCU(ULUPOBATH U 00001IaTh (PAKTHI U SIBIECHUS. BBISBIATH NIPUUMHBI U CIEACTBUS MPOCTHIX SBICHUM.

® OCYUIECTBIISATh CPABHEHHUE, KIIACCU(UKALINIO, CAMOCTOSITEILHO BBIOMPAsi OCHOBAHUS M KPUTEPHUH ISl YKa3aHHBIX JIOTHYECKUX ONepaluii;

® CTPOUTH JIOTUYECKOE PACCYKIEHUE, BKIIOYAIOIIEE YCTAHOBJIEHNE IPUUNHHO-CIIEICTBEHHBIX CBA3EH.

® CO3/1aBaTh CXEMaTHUECKUE MOJIENH C BBIZICICHHUEM CYIIECTBEHHBIX XapaKTEPUCTHK OOBEKTa.

® COCTaBJIATh TE3UCHI, PA3JINYHBIE BUBI IUIAHOB (IIPOCTHIX, CIOXKHBIX U T.I1.).

e MpeoOPa3oBBIBATH MHPOPMAIIUIO M3 OJHOTO BHJA B PYroi (Tabiuily B TEKCT U Tp.).

® YMETh ONpEJENATh BO3MOXHBIE MCTOUHUKU HEOOXOAMMBIX CBEJIEHHH, NMPOM3BOAUTH MOUCK HMH(pOpMAIMM, aHATU3UPOBATh M OLEHHUBATH €&
JIOCTOBEPHOCTb.



Kommynuxamusnvie YVII:

CamoCTOATEIbHO OPraHNW30BBIBATH YUEOHOE B3aMMOJCHCTBHE B TpyIe (ONMPEnesaTh OOIIMe I, paclpeAesaTh POJIM, JOTOBAPUBATHCS IPYT C
JIPYTOM U T.1.).

IIpeaMeTHBIMH pe3yJabTaTaMM H3Y4YCHUS IPEAMETA SIBJISIOTCS CISAYIOIINE YMEHUS:
® OCO3HAHME POJIU BEILECTB:
- OIPEIENSATh POJIb PA3JINYHBIX BEIIECTB B IPUPOJIE U TEXHUKE;
- OOBSICHATDH POJIb BELIECTB B UX KPYTOBOPOTE.
® PacCMOTPEHHE XMMHUYECKUX IIPOLIECCOB:

- IPUBOAUTH IIPUMEPBl XMMUYECKUX MPOLIECCOB B IIPUPOJE;

- HaXOJIUTh YEPThl, CBUAETEIbCTBYIONIME 00 OOIMMX IPU3HAKAX XUMMHUUECKHUX IIPOLIECCOB U UX Pa3INUUsiIX.

® JCMOJIb30BAHUE XUMHUECKUX 3HAHUH B OBITY:

— 00BSACHATH 3HAYCHUE BEILECTB B KU3HU U XO34HUCTBE YeJIOBEKa.

® O0BSICHATH MUP C TOUKU 3PCHUS XUMUU:

— MEePEUUCIIATh OTINYUTEIbHBIE CBOMCTBA XMMUUECKUX BEILIECTB;

— pa3iaMyaTh OCHOBHBIC XUMHUECKHUE MPOLIECCHI;

- OIPEJENSITh OCHOBHbIE KJIACChl HEOPraHUYECKUX BELIECTB;

- IOHUMATh CMBICT XUMHUYECKHX TEPMHUHOB.

® OBJIAJICHUE OCHOBAMH METOJOB [TO3HAHUS, XaPAKTEPHBIX JJI €CTECTBEHHbBIX HAYK:
- XapaKTepu30BaTh METO/Ibl XUMUUECKON HayKu (HaOJI0IeHUE, CPaBHEHHE, SIKCIIEPUMEHT, U3MEPEHHE) U UX POJIb B [IO3HAHUU TIPUPOIBL;
- IPOBOJIUTh XUMHUECKHUE ONBITHI U SKCIIEPUMEHTBI U OOBSACHITH UX PE3Y/IbTATHI.
® yMEHME OLICHUBATh IOBEJCHUE YEJIOBEKA C TOUKU 3PEHUSI XUMUYECKOM 0€30IaCHOCTH 10 OTHOIIEHHUIO K YEJIOBEKY U MPUPOJIE:
- MCII0JIb30BATh 3HAHUS XUMHH IIPH COOJIIOJIEHUU MPABUJ UCTIOIb30BaHMsI OBITOBBIX XMMHUECKUX NPENapaToB;
— pa3nuuaTh onacHble U 0€30MacHbIE BEIECTBA.

Pabouas mporpamma mocTpoeHa Ha OCHOBE KOHILIEHTPHUUYECKOIO MOJAXOJa. DTO JOCTHIaeTcsl MyTeM BBIWICHEHMS TUIAAKTUUYECKOM €IMHUIIBI —
XMUMUYECKOI0 JIEMEHTa - U JaJbHEeHIIeM yCI0KHEHUN U PacIIuPEHUH €e: 3/1eCh TAKOBBIMHU BBICTYMNAIOT ()OPMBI CYIIECTBOBAHHUS (CBOOOIHBIE aTOMBI,
IIPOCTBIE U CIIOXKHBIE BellecTBa). B mporpamme yuuThIBaeTCs peanu3alivs MEXKIPEeIMETHBIX CBs3eil ¢ KypcoMm ¢usuku (7 knacc) u Ouonoruu (6-7
KJIacChl), I7/I€ AAeTCsl 3HAKOMCTBO C CTPOEHUEM aTOMa, XUMHUECKOW OpraHu3aluen KJIeTKH 1 mpoleccaMu oOMeHa BEeIeCTB.

OcHoBHOH (opMOI1 OpraHuzanuu y4eOHOro mporecca sBJISeTCsl KJIaCCHO-ypouHas cuctema. B kauecTBe JOMOIHUTENBHBIX (POPM OpraHuzaluu
00pa3oBaTEeNBHOIO Mpollecca HCIONb3YeTCs CHUCTEMa KOHCYJIbTAMOHHOW MOJAEP)KKH, WHAWBUAYAIBHBIX 3aHATHH, caMOCTOsTeNbHass paboTa
yYalUXcsl ¢ UCIOJIB30BaHUEM COBPEMEHHBIX HHPOPMAIIMOHHBIX TEXHOJIOTUH.

[IpeoOnanatomeit GopMoil  KOHTpPOJIS BBICTYNAIOT NHUCBMEHHBIH  (CAMOCTOSITENbHBIE W KOHTPOJIbHBIE pabOThl) M YCTHBIH ONpOC
(cobecenoBanue).

3a ocHOBY paboueii mporpaMMbl B3sTa Mporpamma Kypca xumun Juist 8-11 kimaccoB o6meo0paszoBaTenbHbiX yupexaeauii (aBrop O.C. [Nabpuensn),
pexomeHnoBaHHas J[lemapramMmeHTOM O0O0Opa30BaTEeNbHBIX MPOTPaMM U CTaHAAPTOB oOmero ooOpa3oBaHus MuHHcTepcTBa oOpa3oBanus PO,
oImyOJIMKOBaHHas U3aaTelibeTBOM «Jlpoda» B 2010 romy.



[Ipenyiaraemele MaTepuasibl pa3zpaboTaHbl Ha OCHOBE aBTOpcKoil mporpammbsl O.C.I'abpuensiHa, cooTBeTcTBYIOIIEH DenepaibHOMY KOMIIOHEHTY
l'ocynapcTBeHHOro cranmapra oOmero oOpa3oBaHUS W JOMyHIeHHOW MwuHucTepcTBOM oOpa3oBanus u Hayku Poccuiickoit ®deneparuu
(O.C.I'abpuensn [Iporpamma kypca xumuu ais 8-11 kinaccoB 001eo0pazoBaTeIbHBIX YUPEKACHUN — 2-€ n3aHue, IepepadOTaHHOE U JOTIOJIHEHHOE —
M.: [Ipoda, 2010.).

ABTOpPCKOI ITPOrpaMMe COOTBETCTBYET YUEOHUK: «XHUMHUS § KI1acc»

B aBTOpCKYIO IpOrpaMMy BHECEHBI CIIEIYIOIINE U3MEHEHUS:

1.YBeu4eHo 4uciio 4acoB Ha U3yYEHHUE TEM:

- «BBeneHue» 5 4acoB BMECTO 4 4acOB 3a CUET BKJIIOUEHUS MpakTUUecKuX padboT Nel m Ne2.

- Tema 3 «CoequHeHUS] XUMUYECKUX AIEMEHTOBY 710 15 gacoB BMecTo 12 4acoB 3a cueT BKIIOYCHHS MPAKTUIECKUX paboT N3 u Ne5.

- Tema Ned «3meHeHUs, TPOUCXOASAIINE C BemecTBaMu» 12 gacoB BMecTo 10 4acoB 3a cueT BKIIFOUCHHS MPAKTHIECKON paboTh Ne4.,

- Tema Ne6 «PactBopenue. PactBopsl. CBOMCTBA pacTBOPOB JEKTPOIUTOB» 22 Yaca BMECTO 18 4acoB 3a cueT BKIIFOUEHUS MPAKTUIECKUX padoT Ne§,
9. IIpaktrueckas pabota Ne6,7 UCKITIOUEHBI, T.K. OMBITHI U3 3TUX PAOOT MOBTOPSIOTCS B IPaKTHUYECKON padoTe Ne§.

Takum o0pa3zom, npakTuyeckue paboThl, COCTABIAIOIIME TEMY 5 U TeMy 7, pacIpelesIeHbl 10 JAPYrUM TeMaM Kypca B COOTBETCTBUU C M3y4aeMbIM
MarepuaioM

2.YBeJIM4YEHO YMCIIO YacOB Ha M3y4YeHue BBepenus 1y u3ydenus HHCTpyKTaxka o Th mpaBwit noBeneHus u paboThl B KaOWHETe XUMHH. Y MEHbIIEHO
YHCIIO YacOB Ha U3y4YeHHE TeMbl | «ATOMBI XMMHUECKUX 3JI€MEHTOB» ¢ 10 yacoB 0 7 4acoB, T.K. MOHATHE 00 M30TOIAX pacCMaTPUBAETCS HA YPOKE
«OCHOBHBIE CBEICHHUS O CTPOCHHU aTOMOBY». YBEJMYEHO 4KCiIO 4acoB Ha usydeHue TeMbl Ne3«CoennHEHUs XMMHMUYECKUX 3JIEMEHTOB» B CBS3H C
TPYIHOCTSMHU B DPEIICHUM 33Jlad HA HAXOXKJECHUE MACCOBOM JIOJIM BEIIECTBA. YBEJIHMYEHO YHUCIO 4acoB Ha u3yueHue tembl Ned «JI3MeHeHus,
IIPOUCXOJSIINE C BEIIECTBAMU», T.K. BKJIIOYEHA TEMA O IMOHATUM CKOPOCTH XMMMYECKOM pEeaKklMM M BO3HMUKAIOT 3aTPYJHEHHUS IPU pacderax Io
YPaBHEHUSIM XMMUUYECKUX pEaKIUil. YBeJMYEeHO YUCII0 YacoB Ha uyueHue tembl NeS« PactBopenue u pactBopsl. OBP», T. K.IpoBOAUTCS rojioBas
K.p. 32 Kypc 8 Kj1acca ¥ BOZHUKAET HE0OXO0AMMOCTh CHCTEMHOT0 0000IIIEHHs Bcero yueOHOro MaTepralia H3y4eHHOTO 3a TOJI.

3.3 aBTOpCKOI MpOrpaMMbl MCKIIIOUYEHA YacTh yueOHOro Marepuala, KOTOPBIH OTCYTCTBYET B 00S3aTe€IbHOM MHUHUMYME COJIEP)KaHUS OCHOBHBIX
o0pa30BaTeNbHBIX MPOrpaMM JUIsl OCHOBHOM ILIKOJBI, TaKXE€ HCKIIOYEHbl HEKOTOPBIE JEMOHCTPAI[MOHHBIE OMBITHI M JabopaTopHble padOThI M3-3a
HeJ0CTaTKa BPEMEHH Ha UX BBITIOJHEHHE MPH 2 Yacax B HEJENI0, TaK KaKk aBTOPCKas MporpaMmMa mpeaycMarpuBaeT 2/3 yaca B HEIEIO.

KonkpeTHble TpeboBaHMsI K YPOBHIO MOATOTOBKH BBIITYCKHUKOB ONPEAEIEHBI U1 KaKJ0r0 YpOKa U BKIIOUYEHBI B IOYPOYHOE TIAaHUPOBAHHUE.

B nmoypounom mnanupoBaHuu B rpade «3ydaembie BOPOCHD» KYPCUBOM BBIJEIECH MaTepuai, KOTOPHIN MOJUICKUT U3yYEHUIO, HO HE BKIIIOYAETCS B
TpebGoBaHMs K YPOBHIO MOJATOTOBKHU BBIITYCKHUKOB.



Temamuueckoe nianuposanue no xumuu, 8 Kuacc,
(2 uaca 6 nedeno, écezo 68 uacoe)
YMK O.C. I'abpuensana.

Ne | HaumeHOBaHHE TeMbI Bcero N3 nnx
n/n 4acoB
IIpakTuyeckue padoThI Koutpoan YPOKH
HbIe
padoThl
1. | Tema 1.BBenenue 6 Nel,No2. ITpuémsl obpartenus ¢ 1a00paTopHBIM 000PYIOBaHUEM U 4
HaOIIOACHIE 3a TOPSIIICH CBEYOM.

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

3. | Tema 3. 5 5
IIpocTele BenjecTBa

4. Tema 4. 16 Neo3. AHanu3 ITOYBEI U BOJIEI. K.p. Ne2 13
CoennHeHUs] XUMHUYECKUX Ne4. TTpuroroBrieHue pacTBopa caxapa C 3alaHHOW MaccoBOil foseit
3JIEMEHTOB PacTBOPEHHOT'O BEILIECTBA.

5. | Tema 5. 12 Ne5. ITpu3HAKM XUMHYECKHX pEaKLUi. K.p. \e3 10
W3menenus, mpoucxonsimue ¢
BELIECTBAMHU.

6. Tema 6. 22 Ne6.CBoiicTBa KUCIOT, OCHOBAHHUI, OKCHJIOB U COJICH. HTorosasn 19
PactBopenue. PactBopsl. CBoiicTBa Ne7. Pemenue skcriepuMeHTaNBHBIX 3aad. K.p. Ned
pPacTBOPOB 3IEKTPOJIUTOB.
Hroro: 68 6 4 58




COJAEPKAHUE U3YYAEMOI'O KYPCA

Tema 1. BBenenne B xummnio (6 1)

XHUMHS — HayKa O BEIIECTBaX, UX CBOMCTBAX U MPEBPALICHUSAX.

[TonsiTHE 0 XUMHUYECKOM AJIEMEHTE U (JopMax ero CylueCTBOBaHMsI: CBOOOIHBIX aTOMaX, MPOCTHIX U CIIOKHBIX BELIECTBA

[IpeBparenus BemecTB. OTINYNE XUMUYECKUX PeaKIUil OT GU3NYECKUX SABIECHUHN. Pojab XMMUU B )KU3HH Ye€IOBEKA.

Kpartkue cBepeHust U3 UCTOPUU BOSHUKHOBEHHS W pazButusi xumuu. [lepuon anxumuu. Ilonstue o ¢punocodckom xamue. Xumus B X VI B.
Pa3zButne xumun Ha Pycu. Ponb 0TeueCTBEHHBIX YUEHBIX B CTAHOBJICHHHM XMMHUYECKOW Hayku - paboTsl M. B. JlomonocoBa, A. M. Bytneposa, /1. U.
Menpeneesa.

XUMHYECKasi CHUMBOJIMKA. 3HAKM XHMHUYECKHX OJJIEMEHTOB M TPOHMCXOXJIEHWE HX Ha3BaHU. Xumuueckue (opmynsl. HHAEKCH H
ko3 punreHTs. OTHOCUTENBHBIE aTOMHAS U MOJICKYJISIpHast Macchl. PacyeT MaccoBOii JOIM XMMHUYECKOTO AJIEMEHTa 110 (hopMyJIie BEIIECTBA.

[lepuoauueckas cucreMa xumuueckux snemeHToB Jl. 1. MenneneeBa, ee cTpykTypa: Majble U OOJbIINE MEPUObI, TPYIIbl U MOATPYIIIbI
(rmaBHas u moboyHas). [lepuoanueckas cuctema Kak CpaBOYHOE OCOOUE IS MOTYUYEHHUS CBECHUN 0 XUMUYECKUX DJIEMEHTAX.

PacuérHbie 3agaun. 1. HaxoxjeHne OTHOCUTEIILHON MOJISKYJSIPHOM MAacChl BEIECTBA MO €ro XMMHUYecKou (opmyie. 2. Brramcnenue
MacCOBOM J0JIM XUMUYECKOTO JIEMEHTa B BEIIECTBE 10 ero hopmye.

IIpakTnyeckas padora Ne 1
[IpaBuiia TexHuku 0€30MaCHOCTH MpU paboTe B XuMU4eckoM kabunete. JlabopaTopHoe 060pyaoBaHue U 0OpallieHnue C HUM.

IIpakTuyeckas padora Ne 2
Habmtonienue 3a ropsiiieii cBe4oi.

IIpeMeTHBbIE Pe3YabTAThI 00YUeHHsI

VYyammuiics T0JKEH ymems:

® UCIOJB30BaTh MPU XAPAKTEPUCTUKE BEIIECTB TOHATHUSA: «aTOM», «MOJEKYJIa», «XUMHUYECKUN DJIEMEHT», «XUMHUYECKHI 3HAK, WJIU CHUMBOI»,
«BELIECTBOY», «IIPOCTOE BEILECTBO», «CIOKHOE BELIECTBO», «CBOWCTBA BEIIECTBY», (XUMUYECKHE SIBJICHUS, «(DU3HUYECKHE SBICHUS,
«K03((HULMEHTBI», «UHIEKCHD», «\OTHOCUTEIbHAS ATOMHAsI Maccay, «OTHOCUTENbHASI MOJIEKYIISIpHAS MAccay, «MaccoBasi I0JIs DJIEMEHTAy;

® 3HATh: MPEIMETHI U3YUYCHHS €CTECTBEHHOHAYUYHBIX TUCIUILIINH, B TOM YHCIE XUMHUH; XHMHUYECKHUE CUMBOJIBI, UX HA3BAHUS U MPOU3HOIIICHUE;

e KJaccU(PUIMPOBATH BEIIECTBA 10 COCTABY Ha MPOCTHIE U CIOKHBIE;

® pa3IMyYaTh: Tella U BEIECTBA; XUMUYECKHUM 3JIEMEHT U MPOCTOE BEUIECTBO;

® OIKUCHIBaTh: (DOPMBI CYIIECTBOBAHUS XUMHUYECKUX DJIEMEHTOB (CBOOOJHBIE aTOMBI, MPOCTHIC BEIIECTBA, CIOKHBIE BEHIECTBA); TaOIMUYHYIO
dbopmy Ileproamueckoil CUCTEMbl XMMHUYECKHUX JJIEMEHTOB; ToOJOKeHHe ayeMeHTa B Tabmuie [. M. MeHneneeBa, MCMONB3ys MOHATUS
«IIEPUOY», «TPYIIay, «rJIaBHas MOArPYINay, «1000YHas MOATPYIAY; CBONCTBA BEIIECTB (TBEPBIX, JKUIKHUX, Fa3000pa3HbIX);

® OOBICHATH CYIIHOCTh XUMHYECKHX SIBICHUU (C TOYKM 3pEHUS aTOMHO-MOJIEKYJSIPHOTO Yy4Y€HHUs) UM UX MNPUHIUIHAILHOE OTIMYHUE OT



(bU3NYECKUX SIBIICHUIA;

XapaKTEepHU30BaTh: OCHOBHBIC METO/IBI M3yUCHUS €CTECTBCHHBIX TUCHUIUINH (HAaOIIOACHNE, SKCIIEPUMEHT, MOACINPOBAHKE); BEIIECTBO MO €To
XMMHYECKOH (hOpMysie COTJIACHO IUIAHY: KadeCTBEHHBIH COCTaB, TUI BemlecTBa (TPOCTOE WM CIOKHOE), KOJIWYECTBEHHBIH COCTaB,
OTHOCHTENIbHAsI MOJIEKYJISIPHAsE Macca, COOTHOILIEHHE MacC IEMEHTOB B BEIECTBE, MACCOBBIC JOJIM IEMEHTOB B BELIECTBE (I CIOKHBIX
BEILIECTB); POJIb XMMUH (TIOJIOKUTEIBHYIO U OTPUIIATENIFHYIO) B )KU3HHU YEJIOBEKA, apT'yMEHTHPOBATh CBOE OTHOIICHHE K 3TOM Mpodieme;
BBIUUCIISATH OTHOCUTENBHYIO MOJIEKYJISIPHYIO MacCy BEIIECTBA M MACCOBYIO JIOJI0 XUMUYECKOTO 3JIEMEHTA B COCTMHECHUSX;

IPOBOANTH HAOJIOICHHS CBOMCTB BEIIECTB U SABJICHUH, MPOUCXOAAIINX C BEIECTBAMH;

COOJIIO/IaTh MTPaBUIIa TEXHUKU 0€30MIaCHOCTH MPH IPOBEACHUH HAOIIOICHUI 1 Ta0OPaTOPHBIX OIIBITOB.

MeTaleeL[MeTHLIe pe3yJbTaThbl oﬁyqe}mﬂ

VYyamuiicst JOJKEH ymems:

OTIpEeAEIATH IPOOJIEMBI, T. €. yCTaHABINBATh HECOOTBETCTBUE MEXK Y JKETTAEMbIM U JICHCTBUTEIHHBIM;

COCTaBJIATH CJIOKHBIN IUIAH TEKCTA,

BJIAJIETh TAKUM BHUJIOM HU3JI05KEHUS TEKCTa, KaK [IOBECTBOBAHUE;

MOJ1 PYKOBOJICTBOM yUYUTEIIS TPOBOAUTH HEMIOCPEACTBEHHOE HAOIIOICHUE;

0] PyKOBO/ICTBOM YUHUTENsl OQOPMIISITE OTYET, BKIFOUAOLINIA ONMCaHNe HAOIIOACHNUS, €T0 PE3Y/IbTaTOB, BBIBOIOB;

WCIIOJIb30BaTh TAKOW BHJ| MBICIIEHHOTO (MIEaJbHOT0) MOJEIMPOBAHHUSA, KAaK 3HAKOBOE MOJEIMPOBAHME (HAa IPUMEpPE 3HAKOB XUMHYECKUX
AJIEMEHTOB, XUMHUECKUX (HOPMYI);

UCIIOJIb30BaTh TaKOW BUJ MaTepHUaabHOro (IPEeIMETHOr0) MOACIMPOBAHM, KaK (pU3nUeckoe MOAEeNMpOBaHUE (Ha MpHUMEpPEe MOAEITUPOBAHUS
aTOMOB U MOJICKYI);

M0JIy4aTh XMMHUYECKYI0 HTHPOPMAIUIO U3 PA3INYHBIX HCTOYHHUKOB;

oTpeAessaTh OOBEKT U aCMEKT aHAIM3a U CUHTE3a;

OTIpeEIATh KOMIOHEHThl 00BEKTa B COOTBETCTBUU C ACIIEKTOM aHaJln3a U CUHTE3a;

OCYILIECTBIIATh KAUECTBEHHOE U KOJIMYECTBEHHOE OMUCAHNE KOMIIOHEHTOB 00OBEKTa;

OTIpEIETISATH OTHOIICHUS 00BEKTA C IPYTUMH 00bEKTaMH;

OTIpeJIeNIATh CYIIECTBEHHbIE TPU3HAKH 00BEKTA.

Tema 2. ATOMBI XHMHYECKHX 3JIeMeHTOB (7 u)
AToMBI Kak (opMa CyYIIECTBOBAHUS XHUMHYECKHX 3JIeMeHTOB. OCHOBHBIE CBEJEHHS O CTPOCHHUM aTOMOB. JlOKa3aTenbCTBa CIOKHOCTH

ctpoenus aromoB. OnbIThl Pezepdopaa. [Inanerapnas Mmoaens cTpoeHus: aToMa.

CocTaB aTOMHBIX AA€p: HOPOTOHBI U HCI>'ITp0HLI. OtHocuTenbHAas aToMHas Macca. B3anmMOCBSA3b IMOHSTHI «IPOTOH», ((HCﬁTpOH)),

«OTHOCHUTCIIbHaA aTOMHas Maccay».

HN3meHeHue uncia IMPOTOHOB B AJpPEC aTOMaA - 06pa3OBaHI/IC HOBBIX XUMHWUYCCKHUX JJICMCHTOB.



V3MmeHeHne duciaa HEUTPOHOB B sipe aroma - oOpa3zoBaHue H30TONOB. COBPEMEHHOE OIpeNeNICHUE IMOHSATHS «XHUMHUYECKUN DIIEMEHT).
N30T1ombI KaKk pa3HOBUIHOCTH aTOMOB OJJHOTO XMMHYECKOTO 3JIEMEHTA.

OnektpoHbl. CTpOoeHHE 3IEKTPOHHBIX O0OJI0OUEK aTOMOB XMMHUYecKuX ayeMeHToB Nel-20 mepuommueckoit cucremsl JI. M. MeHnneneesa.
[TonsTHE O 3aBEPILIEHHOM U HE3aBEPIICHHOM 3JIEKTPOHHOM CJIO€ (IHEPreTHUYEeCKOM YPOBHE).

[lepuoandeckass cucrtema xuMmuueckux snemMeHToB JI. M. MenpeneeBa U CTpOCHHE aTOMOB: (PU3WYECKUII CMBICI MOPSIKOBOTO HOMEpa
3JIeMEHTa, HOMEepa TPyIIIbl, HOMEpa Nepuoja.

M3MeHeHHne 4Ymcia SJEKTPOHOB Ha BHEIIHEM D3JIEKTPOHHOM YpPOBHE aTOMa XMMHYECKOTrO JJIEMEHTa - 00pa3oBaHUE IOJOKHUTEIbHBIX MU
OTpHUIaTeNbHBIX HOHOB. MOHBI, 00pa3oBaHHbIE aTOMaMH METAJUIOB U HeMeTa/I0B. [IprunHbI U3MEHEHHS] METAJUIMYECKUX U HEMETAINTMYECKIX CBOM CTB
B [IEpUO/IaX U Tpymmax.

O6pa3oBanue OuHapHBIX coenuHeHni. [lonsaTre 00 noHHOM cBs3U. CxeMbl 00pa30BaHUs HOHHOM CBS3H.

B3anmMopeiicTBie aTOMOB XMMHYECKHUX 3JI€MEHTOB-HEMETAJIIOB MEXAY COOOW - 0O0pa3oBaHHME IBYXaTOMHBIX MOJIEKYJ HPOCTHIX BEIIECTB.
KoBasieHTHas HENoOAsIpHAsk XMMUYECKas CBA3b.

DJEKTPOHHBIE U CTPYKTYpPHBIE (POPMYIIBIL.

B3aumopeiicTBe aTroMOB XHMHUYECKUX 3JEMEHTOB-HEMETAJUIOB MEXAYy c000i - oOpa3oBaHMe OWHApHBIX COEIMHEHUN HEMEeTasuIoB.
DNeKTpOOTPULIATEIbHOCTh. [IOHSITHE O KOBAJIGHTHOM MOJIAPHOM CBSI3H.

BiaumopeiicTBue aToMOB XMMHYECKHX JJIEMEHTOB-METAJUIOB MEXIy co0OW - oOpa3oBaHHME MeETAUIMYeCKHX KpucTauioB. [lonstue o
METAJUTNYECKOM CBS3U.
JeMmoHcTpanuu. Mosienu aTOMOB XMMUYECKHX 31eMeHTOB. [lepuoanueckas cucreMa xumudyeckux aeMeHToB /. 1. Menneneesa.

IIpeameTHbIE PE3YJIbLTATHI 00YYEHHUS

VYyamuiicst JOJKEH ymems:

® JCIIOJB30BaTh IPU XAPAKTEPUCTUKE ATOMOB IOHATHUA: «IPOTOH», HEUTPOH», (QJIEKTPOH», «XUMUUYECKHUH IJIEMEHT», «MACCOBOE YHUCIIOM,
«HM30TOI», <OIEKTPOHHBIN CJION», «IHEPreTUYECKUN YPOBEHBY, «IJIEMEHTBI-METAIBDY, <«JIEMEHTBI-HEMETAIUIBI»; IPU XapPaKTEPHUCTUKE
BEILIECTB MOHATUS «MOHHAS CBA3bY», «HOHbBDY, «KOBAJICHTHAS HEIIOJSIPHAS CBS3b», «KOBAJIEHTHAS IOJIIPHAS CBA3bY, <«QJIEKTPOOTPULATEIBHOCTY,
«BAJIEHTHOCTBY, «METAJIINYECKAs CBSI3bY;

® OINKCHIBATH COCTaB M CTPOEHUE ATOMOB 3JIEMEHTOB € MOPAIKOBbIMU HOMepamu 1—20 B Ileprognyeckoil cucteMe XUMHUECKUX AJI1EMEHTOB /.
H. Menneneena;

® COCTaBIIATH CXEMBI PACTIPECICHUS JIEKTPOHOB IO SJIEKTPOHHBIM CJIOSIM B SJIEKTPOHHOM 000JI0UKE aTOMOB; CXeMbI 00pa30BaHMS Pa3HBIX THIIOB
XUMHUYECKOH CBSA3U (MOHHOM, KOBAJICHTHOM, METAJIITUYECKON );

® OOBSCHATH 3aKOHOMEPHOCTH W3MEHEHMSI CBOMCTB XHMHUYECKUX JJEMEHTOB (3apsioB SAep aTOMOB, 4YHCIa DSJEKTPOHOB Ha BHEIIHEM
3JIEKTPOHHOM CJIOE, YUCIIO 3allOJIHSAEMBIX JIEKTPOHHBIX CJIIOEB, PAAUYC aTOMa, AIEKTPOOTPULATEIBHOCTh, METAINIMYECKUE U HEMETANINYE CKUE
CBOICTBA) B mepuojax W rpymmax (TiaaBHbIX noarpynmnax) [lepuomudeckoi cuctembl xuMmuueckux dnemeHToB J[. M. MenneneeBa ¢ Touku
3pEHUS TEOPUU CTPOEHHUSI AaTOMA;

® CpaBHMBATh CBOMCTBa aTOMOB XMMHYECKHX 3JIEMEHTOB, HAXOISIIMXCA B OJJHOM MEPUOJE WIM TWaBHOM noarpynme [leprnoandeckoit cucTemMbl
xumMudeckux 3eMeHnToB J[. 1. Menneneesa (3apsiioB siiep aTOMOB, YUCIA JIEKTPOHOB Ha BHEIIHEM JICKTPOHHOM CJIOE, YUCIIO 3aMOTHSIEMbIX
ANEKTPOHHBIX CIIOEB, PAJIUYC aTOMa, SIEKTPOOTPHUIIATEILHOCTh, METATUYECKIE U HEMETAITTNYECKHE CBOMCTBA);

® J1aBaTh XAPAKTEPUCTUKY XMMHUYECKUX DJIEMEHTOB MO MX MoJjiokeHuto B [leprnoandeckoit cucreme xumuueckux sinemMeHToB . 1. MenneneeBa



(XMMHYeCKUI 3HaK, MOPSAKOBBIA HOMED, IEPUOJ, TPYIIIa, MOArPYIIa, OTHOCUTEIbHAS aTOMHAs Macca, CTPOEHUE aTOMa — 3apsi sipa, Yucio
MIPOTOHOB U HEMUTPOHOB B Ape, 00IIee YUCIIO IEKTPOHOB, PACIPEIEICHUE ANEKTPOHOB 10 SJIEKTPOHHBIM CIIOSIM);

OTIPENIeNIATh THII XMMUYECKOH CBSI3U 10 (pOpMyJie BEIECTBa;

IIPUBOJUTH IIPUMEPHI BELIECTB C Pa3HBIMU TUIIAMU XUMUYECKOU CBS3H;

XapaKTepu30BaTh MEXaHU3MbI 00pa30BaHUs KOBAJICHTHOM CBs3U (OOMEHHBIN), HOHHOW CBS3H, METANINYECKOM CBS3H;

YCTaHaABJIMBATh IPUYUHHO-CIICCTBEHHBIE CBA3U: COCTAB BEUIECTBA — TUIl XUMUYECKON CBSA3U;

COCTaBJIATH GOPMYJIbI OMHAPHBIX COEIUHEHUH M0 BaJ€HTHOCTH;

HaXOJUTh BAJIGHTHOCTh AJIEMEHTOB 110 opMyJie OMHAPHOTO COEAUHEHUS.

MeTaleeL[MeTHLIe pe3yJbTaThbl oﬁyqe}mﬂ

VYyamuiicst JOJKEH ymems:

(GopMyIMPOBATH TUIIOTE3Y 110 PEIICHUIO MPOOIEeM;

COCTABJIATH IJIaH BBINIOJIHEHUs y4eOHOU 3a71auul, peleH st IpoOJieM TBOPUECKOro U ITOMCKOBOI'O XapaKTepa, BBIMOJIHEHHs IPOEKTa COBMECTHO C
YUUTENIEM;

COCTABJISATh TE€3UCHI TEKCTA,

BJIaJIeTh TAKUM BUJIOM M3JI0’KEHHSI TEKCTa, KaK OMMCAHUE;

UCIOJIb30BaTh TaKOW BMJ MBICIEHHOro (MAEaIbHOI0) MOJEIUPOBAHMS, KaK 3HAKOBOE MOJICIHMPOBAaHUE (HAa MpPUMEPE COCTABICHUS CXEM
00pa3oBaHKs XUMHYECKOU CBSI3H);

HCI0JIb30BaTh TAKOM BUJI MaTepUaIbHOIO (IIPEIMETHOI0) MOJEIUPOBAHUS, KAK aHAJIOTOBOE MOJECIIMPOBAHNUE;

WCIO0JIb30BaTh TaKOW BHUJ MaT€pHAIbHOTO (IIPEIMETHOI0) MOJEIUPOBAHUS, KaK (PU3HMUECKOe MOJIETUpOBaHuE (Ha IpUMepe MOJeNel CTpOeHus
aTOMOB);

OTIpeIeNIATh OOBEKTHI CPABHEHUS M aCIIEKT CPAaBHEHUSI OOBEKTOB;

BBITIOJIHATH HETIOJHOE OJJHOJIMHEITHOE CPaBHEHUE;

BBITIOJIHATH HETIOJIHOE KOMIUIEKCHOE CPaBHEHUE;

BBITIOJIHATH MOJHOE OJTHOJIMHENHOE CPaBHEHHE.

Tema 3. Ilpoctsbie BemecTBa (54)
[TonoxeHne MeTaJUIOB M HEMETAJIOB B TEPHUOJMYECKON cucTemMe xumuyeckux aemeHToB JI. U. MenneneeBa. Bakneiimue mnpocteie

BEIIIECTBA - METAJUIBI: )KEJIe30, ATFOMUHUHN, KaJIbI[UH, MAarHUM, HaTpuH, Kanui. O0mue Gusndeckue CBOWCTBA METAILIOB.

Baxneiiimue mpocTeie BelIecTBa - HEMETalbl, 0Opa3oBaHHBIE aTOMaMHU KHCJIOpOJa, BOJOpOJa, a3oTa, cepbl, ¢ocdopa, yriepona.

CriocoOHOCTh aTOMOB XMMHUYECKHX 3JIEMEHTOB K OOpa30BaHMIO HECKOJBKHUX MPOCTHIX BEIIECTB - AIOTPONHs. AJUIOTPONHBIE MOAU(UKAIIH
Kuciopoaa, pochopa u ooBa. MeTamIMuecKue ¥ HEMETANTMYECKUEe CBOMCTBA MPOCTHIX BemecTB. OTHOCUTENBHOCTD JI€JCHUS MPOCTHIX BEIIECTB Ha
METaJIJIbl U HEMETAJLIBI.



[Tocrosnnas ABoraapo. KomuuectBo BemectBa. Monb. MounsipHas macca. MoJsipHbIii 00beM ra3zo00pa3HbIX BemlecTB. KpaTHble eIMHHUIIBI

KOJIMYECTBA BEIIECTBA — MHUJUIUMOJIb M KHJIOMOJIb, MIJUTMMOJISIPHAST U KAJIOMOJIIPHAS. MacChl BEIIECTBA, MUJUTUMOJISIPHBIA U KAJIOMOJISIPHBIA 00HEMbI
ra3000pa3HbBIX BEIIECTB.

PacueTsl ¢ ncnoab30BaHUEM MOHATHH «KOJIMUYECTBO BEILECTBA», «MOJISIPHAS MACCay, «MOJISIPHBIM 00BEM ra3oB», «IIOCTOSIHHAs ABOTapoy.
PacueTHble 3a1aun. 1. BpruncieHnne MOJISIPHOM Macchl BEIECTB MO XUMHUYECKUM (opmynaM. 2. PacyeTsl ¢ UCIONb30BaHUEM MOHSATHIA

«KOJIMYECTBO BCUICCTBA», «KMOJISIpHad Macca», «MOJ'IHpHBIﬁ 00BeM ra3oB», «IIOCTOsAHHAA ABOF&,Z[pO».

JemoncTpanun. Hekotopbie MeTaIbl 1 HEMETAJUTBI KOJTUYECTBOM BeliecTBa | Mostb. Moies MOJISIPHOTO 00beMa ra3000pa3HbIX BEIIECTB.

IIpeaMeTHBIE Pe3YJbTAThl 00YUeHHUs

VYyamuiicst JOJIKEH ymems:

HCIMOJIb30BAaTh IIPU XAapPaKTEPUCTUKE BEIIECTB MOHATHUSA: «METAJBI», «IUIACTUHYHOCTBY, «TEIUIONPOBOJHOCTBY, (AJIEKTPOINPOBOJHOCTHY,
CHEMETAILTBIY, «AJIJIOTPOIHUSY, «AJUIOTPOITHBIC BUIOM3MEHEHUS, MUIM MOU(BUKAITIN,

ONMUCHIBATH IIOJIOKEHUE BJIEMEHTOB-METAJUIOB M 3JIEMEHTOB-HEMeTaIoB B llepuoanueckoin cucremMe xumuyeckux siemeHtoB /[l .
Menneneena;

KJIaCCU(PUITUPOBATh MPOCTHIC BEIIECTBA HA METAIIJIBI U HEMETAJLJIBI, SJICMEHTHI;

ONpeNeATh NPUHALIEKHOCTh HEOPraHUYECKUX BEIIECTB K OJJHOMY M3 U3YUYEHHBIX KJIAaCCOB — METAJIbl 1 HEMETAILIbI;

JIOKa3bIBaTh OTHOCUTEJILHOCTD JIEJICHHUS MPOCTHIX BEIIECTB HA METAJIJILI 1 HEMETAJLIIBI;

XapaKTEepPU30BaTh 001mKe (GU3NICCKHUE CBOMCTBA METAJIJIOB;

yCTaHaBJIMBaTh MPUYUHHO-CIIEICTBEHHBIE CBS3M MEXKIY CTPOCHHMEM aToMa W XMMHYECKOW CBA3BIO B MPOCTBHIX BEIIECTBAX — METALIaX U
HEMeTaJllax;

00BSACHITH MHOTOOOpA3He MPOCTHIX BEHIECTB TAKUM (PaKTOPOM, KaK aJUIOTPOIIHS;

OMKCHIBATh CBOMCTBA BEIIECTB (HA MPUMEPax MPOCTHIX BEIIECTB — METAUIOB U HEMETAJIJIOB);

coOIOAaTh MpaBUiIa TEXHUKHU 0€30MaCHOCTH MPU IPOBEICHUH HAOMIOACHUN U 1a0OpaTOPHBIX OIBITOB;

WCIOJIBb30BaTh MPHU PELIEHUU PACUETHBIX 3a/1a4 MOHSTHUS: «KOJMYECTBO BEIIECTBA», «MOJbY», «IOCTOSHHAas ABOTaapo», «MOJISIpHAs maccay,
«MOJISIPHBIN 00bEM T'a30B», «HOPMAaJIbHBIEC YCIOBUSY;

MPOBOJIUTH PACUYETHI C MCIIOIH30BAHUEM TOHATHUM: «KOJUYECTBO BEIIECTBAY», «MOJIAPHAS Macca», «MOJIPHBIA O00BEM Ta30B», «IOCTOSHHAS
ABorazpo».

MeTaﬂpe}]MeTHbIe pPe3yJbTaThbl oﬁyqemm

VYyamuiicst JOJKEH ymems:

COCTAaBJIATH KOHCIIEKT TEKCTa;
CaMOCTOSTENILHO UCITOJIH30BaTh HETIOCPEICTBEHHOE HAOII0ICHNUE;

CaMOCTOATEIIHO O(OPMIISATH OTYET, BKITFOYAIOIIUHN OMMCcCaHue HAOII0ICHUs, €T0 PE3YyIbTaTOB, BHIBOJIOB;
BBITIOJTHSTH TIOJTHOE KOMIUIEKCHOE CpaBHEHHE;

BBITIOJIHATh CPABHCHHE 110 aHAJIOTUH



Tema 4. CoeanHeHHs XUHMHYECKHX J1eMeHTOB (16 u)

Crenenb okucnenus. OnpeaeneHyue CTeNeHH OKUCIEHUS 3JIEMEHTOB 110 XUMUYECKOH Gopmyne coequnenus. CocraineHue Gopmya OMHAPHBIX
COeIMHEHUH, 00muii coco0 Ux Ha3bIBaHUs. buHapHBIE COeNMHEHMS: OKCUIBI, XJIOpUABI, Cynbduasl u ap. Cocrainenue ux ¢popmyd. IlpeacraButenu
OKCHJIOB: BOJIa, YIJIEKUCIIBIN ra3 U HeraieHas u3BecTh. [IpeacTaBuTenu IeTy4yux BOJOPOIHBIX COETUHEHHI: XJI0POBOJOPOI M aMMHAK.

OcHOBaHMsI, WX COCTaB W Ha3BaHHWA. PacTBOpMMOCTH OCHOBaHMW B Boje. Tabmuia pacTBOPUMOCTH THUIAPOKCHIIOB M COJEH B BOJE.
[IpencraButenu Imenoyeit: TUAPOKCUIbI HATpusi, Kanusg u Kanpius. [loHsTHe o KauecTBeHHBbIX peakuusx. WMuaukatopel. M3meHeHue okpacku
VHJIMKAaTOPOB B LICJIIOYHOU Cpee.

Kucnotsl, ux cocraB u HazBanus. Knaccudukamus kucnot. IlpeactaButenu KUCIOT: cepHas, COJsHAs U a30THas. VI3MeHeHUe OKpacku
VMHJIMKAaTOPOB B KMCIIOTHOU cpefe.

Conu kak mpou3BOHbIE KUCTIOT U OCHOBaHUH. VX coctaB u Ha3zBanus. PactBopumocTs coneil B Bone. [lpencraBurenu comneit: Xyopu HaTpus,
kapOoHat u GocdaT KambIHs.

AMop(dHBIE 1 KpUCTaNINYECKUE BEIIECTBA.

MexMoneKkyspHble B3aUMOAEUCTBUA. THUIBI KPUCTAIIIIMYECKUX PEIIETOK: MOHHAs, aTOMHAsl, MOJIEKYJIsipHasl U MeTajinyeckas. 3aBUCUMOCTb
CBOMCTB BEIIECTB OT TUIOB KPUCTAITUYECKUX PEIIETOK.

BewecTBa MOJIEKYJIIPHOTO U HEMOJIEKYIISIPHOTO CTPOECHHUS. 3aKOH ITOCTOSIHCTBA COCTAaBa JJIsl BELIECTB MOJIEKYJIIPHOI'O CTPOSHUS.

UYuctele BemecTBa U cMecu. [Ipumepsl XKHIKHX, TBEPABIX M ra3o00pa3Hbix cMmeceil. CBOMCTBa YHCTHIX BellecTB M cMmeceil. X cocras.
MaccoBast u 00beMHasi 1011 KOMIIOHEHTa cMecH. PacueTsl, CBS3aHHbIE C UCIIOJIb30BaHUEM TIOHATHUS A0JIS.

Pacuérnbie 3anpaun. 1. Pacuer mMaccoBoif 1 00BEMHON J0Jiel KOMIIOHEHTOB CMECH BellecTB. 2. BbruncieHne MaccoBOM 10JM BELECTBa B
pacTBope 10 U3BECTHOM Macce pacTBOPEHHOTI'O BELIECTBA U Macce pacTBOpuUTeld. 3. BeluncieHne Macchl pacTBOPSIEMOIO BEIIECTBA U PACTBOPUTENS,
HEOOXOIUMBIX JJIsl IPUTOTOBJICHUS OIIPEEICHHON MacChl pacTBOpa C U3BECTHOM MacCOBOM J0JIei paCTBOPEHHOTO BEIECTBA.

JemoncTpanuu. OOpasibl OKCHAOB, KUCIOT, OCHOBAaHUM W cojieii. Mojenu KpUCTaNIMUYeCKUX PELIeTOK XJIOpU/a HATpus, ajiMas3a, OKCHJIA
yriepoza (IV). CrocoOsl pa3nenenus cMecei, JUCTUIIIALUS BOBI.

JladopaTopHble onbIThI. 1. 3HAKOMCTBO C 00pa3llaMu BEIIECTB Pa3HBIX KIaccoB. 2. Pa3ienenue cMecei.

IIpakTnyeckas padora Ne 3. AHanaM3 NOYBBI U BOJBIL.
IIpakTuyeckas padora Ne 4.IlpuroroBneHre pacTBopa caxapa ¢ 3aJaHHON MacCcOBOM J10JIeil PACTBOPEHHOTO BEIIECTRA.

IIpeameTHbIe pe3VJabLTATHI 00VUEHUS

VYyamuiics JOJKEH ymems:

® JCIOJIb30BaTh IIPU XAPAKTEPUCTUKE BEIIECTB ITOHATHUSA: «CTENEHb OKHUCICHHUS», «BAJECHTHOCTBY», «OKCHUIBD», «OCHOBAHMS»), «LIEIOUYN»,
«KAUECTBEHHAs PeaKIys», «MHIUKATOP», «KUCIOThI», «KUCIOPOACOAEPKAIIUE KHCIOThD», «OECKUCIOPOIHbIE KUCIOThI», «KUCIOTHAs Cpeay,
«IeTIOYHast cpesiay, «HeUTpalbHas cpeiay, «ikaina pH», «conmny», «aMop@HbIe BEIIECTBa», «KPUCTAIUINYECKHUE BEIIECTBAY, «KPUCTALIIMYECKast
pelIeTKa», «MOHHAs KPHUCTAJUIMYECKas PpEHIeTKa», «aTOMHAs KPUCTAJIIMYECKas PEIIETKa», «MOJIEKYJISpHAas KPUCTAIUIMYECKAs pEHICTKa»,
«METAJIINYECKas KPUCTAIIINYECKAS PELIETKA», «CMECH»;

e iIaccu(UUMPOBATH CIOKHBIE HEOPraHUYECKHE BELIECTBA [0 COCTaBY HA OKCHJIbl, OCHOBAaHUS, KUCJIOTHI U COJIM; OCHOBAHUS, KUCIOTHI U COJIU
10 PACTBOPUMOCTH B BOJE; KACIIOTHI II0 OCHOBHOCTH U COJIEPKAHUIO KUCIIOPOJa;

® ONpeleNnsITh MPUHAUIEKHOCTh HEOPraHMYECKHX BELIECTB K OJHOMY M3 M3YYEHHBIX KJIaccOB (OKCHAbI, JIETy4He BOJOPOJHBIE COEIUHEHUS,



OCHOBAHUs1, KUCIIOTHI, COJIH) TIO (OpMYIIE;

OINUCBIBATh CBOMCTBA OTHENIBHBIX IPEJICTaBUTENEH OKCHJOB (HAa IpUMEpe BOJBl, YIVIEKUCIOIO Tra3a, HEramleHoM W3BECTH), JIETy4ux
BOJIOPOJIHBIX COEAMHEHUM (Ha IpHUMeEpe XJIOPOBOJOPOAA M aMMHAaKa), OCHOBAaHHWI (Ha IpuUMepe I'MIPOKCUAOB HATpUsl, KaIus U KaJblHf),
KHUCJIOT (Ha IMPUMEPE CEPHOM KUCIIOTHI) M COJIEH (Ha MpUMepe XJIOpUAa HAaTpusl, KapOoHaTa Kanblus, pocdaTa KaabIus);

OIIpENIeNIATh BAJIGHTHOCTD U CTEIIEHb OKUCIIEHUS 2JIEMEHTOB B BEIIECTBAX;

COCTaBIIATH (POPMYIIBI OKCHIOB, OCHOBAHH, KUCIIOT U COJICH 1O BAJCHTHOCTSAM M CTETICHSM OKHCIICHUS 3JIEMEHTOB, a TAaKXKe 3apsijiaM HOHOB,
yKa3aHHBIM B TaOJIHUIIE PACTBOPUMOCTH KHCIIOT, OCHOBAaHH U COJEH;

COCTaBJIATh Ha3BaHMsI OKCU0B, OCHOBAHUHN, KUCIIOT U COJIEH; CPAaBHUBATh BAJIECHTHOCTb U CTENEHb OKUCICHUS; OKCUIbI, OCHOBAHUS, KUCIIOTHI U
COJIM 110 COCTaBY;

MCIIOJI30BATh TAOIHUILY PACTBOPUMOCTH IS OTIPEICICHUS PACTBOPUMOCTH BEIIECTB;

yCTaHABIMBAaTh IEHETHUYECKYIO CBSI3b MEXKIY OKCHJIOM M TUAPO-KCUAOM M HAa0OOpOT; NMPUUYMHHO-CIEACTBEHHBIE CBS3U MEXAY CTPOCHHEM
aTOMa, XUMHUYECKOM CBSI3bIO U TUIIOM KPUCTAIIMYECKON PEUIETKH XUMUUYECKUX COEANHEHU;

XapaKTepu30BaTh AaTOMHbIE, MOJIEKYJIIPHBIC, HOHHbIE METAJUINYECKHE KPUCTANINYECKHE PEIIETKH; CPEAY pacTBOpa ¢ IOMOIIBIO IIKajbl pH;
IPUBOAUTH IPUMEPHI BEIIECTB C Pa3HBIMU TUIIAMH KPUCTAJUINYECKON PELIETKH;

MIPOBOJIUTH HAOJIOJICHUS 32 CBOMCTBAMH BEIIECTB U SIBICHUSMH, IIPOUCXOAAIINMH C BEIIECTBAMU;

coO0IIr0IaTh MpaBHiIa TEXHUKHA O€30MAaCHOCTH MIPU TPOBEICHIH HAOIIOACHUI U OTIBITOB;

HCCIIEI0BAaTh CPEAY pacTBOPA ¢ HOMOIIbIO MHAUKATOPOB; SKCIIEPUMEHTAIBHO Pa3IMyaTh KUCIOTHI U IIEJI0YH, 0Ib3YSICh HHIUKATOPaMU;
WCII0JIb30BAaTh MPU PELIEHUH PACUETHBIX 3a7au MOHATHUS «MaccoBas J0JIs 3JIEMEHTA B BEIIECTBE)», «MaccoBasi J0Js1 PaCTBOPEHHOIO BEIIECTBAY,
«00BEMHas 1011 ra3000pa3HOroO BEIECTBAY;

IIPOBOJIUTH PACYEThl C HCIOJIb30BAaHUEM IOHATHM «MaccoBas J0Ji1 3JEMEHTa B BEILECTBE», «MaccoBas JI0Jsl PaCTBOPEHHOIO BEILECTBAY,
«00BeMHas 0151 ra3000pa3HOrO BEIIECTBAY.

MertanpeamMeTHbie pe3yJabTaThbl 00y4eHus!

VYyamuiics NOJKEH ymems.:

COCTaBJISITh HA OCHOBE TE€KCTa TabJIUIIbI, B TOM 4Kciie ¢ npumeHeHuem cpeacts UKT;

MOJ1 PYKOBOJICTBOM YUYHUTEIS MIPOBOJUTH OMOCPEAOBAHHOE HAOIIOCHHE

MOJ1 PYKOBOJICTBOM yUUTEINs 0OPMIISITh OTUET, BKIIOYAIOIINI OMMCAaHUE SKCIIEPUMEHTa, €r0 Pe3yIbTaToOB, BHIBOJOB;

OCYIIECTBISTh HMHAYKTUBHOE 00001IeHne (0T €IWHUYHOTO JOCTOBEPHOTO K OOIIEMy BEpOSTHOCTHOMY), T. €. OINpEAensTh oOIue
CYILIECTBEHHBIE MPU3HAKY JIBYX U 00Jiee 00bEKTOB U (PUKCUPOBATH UX B (JOPME MOHSATHUS WIH CYKICHHUS;

OCYIIECTBIISTh JCNYKTUBHOE 00001IeHNE (MTOABEACHUE SIMHUYHOTO JOCTOBEPHOTO IO 00IIee JOCTOBEPHOE), T. €. aKTYaTM3UPOBATh TIOHATHE
WM CY)KJIEHUE, H OTOXIECTBIISATH C HUIM COOTBETCTBYIOIINE CYNIECTBEHHBIC IPU3HAKH OJTHOTO WITH 00Jiee 00BEKTOB;

OTIPE/ICTISATH aCTeKT KiIaccu(UuKaIvm,

OCYIIECTBIATH KJIacCU(PHUKAIHUIO;

3HATh U UCIOJH30BaTh PA3INIHBIC (POPMBI ITPEICTABICHUS KITaCCH(PUKAITIH.



Tema 5. HW3MeHeHusi, mnpoucxojsiiue ¢ Bemecrsamu (12u)

[lonsiTue siBIIeHMI Kak W3MEHEHUH, MPOUCXOISAIIUX C BEIIECTBAMH. SIBIEHUs, CBA3aHHBIE C W3MEHEHUEM KPHUCTAJUIMUYECKOTO CTPOCHUS
BElIECTBa MPHU MOCTOSHHOM €ro cocrase, (¢uznueckue siBjeHus. OU3nyecKue SIBICHUS B XUMUH: JUCTUILUISALUS, KPUCTAUIU3AlMs, BhIIAPUBAHUE U
BO3TOHKA BEIIIECTB, IICHTPUPYTUPOBAHUE.

SIBneHus, cBsi3aHHBIE C U3MEHEHUEM COCTaBa BEIIECTBA, - XUMUYECKUE peakuuu. [Ipu3Haku U yClaoBHUS MPOTEKAHUS XUMUYECKUX PEAKIIM.
[Tonsatue 00 9K30- ¥ PHIOTEPMUUYECKHUX PEAKIMAX. Peakuyu ropeHust Kak YacTHBIA CIydail 9K30TePMUYECKUX PEaKIUN, TPOTEKAIOIIUX C BhIJCICHHEM
CBeTA.

3aKOH COXpaHEHHS MAacChl BEIIECTB. XMMHUYECKIE YPaBHCHUS. 3HAUCHUE UHIEKCOB U KOdpduimeHToB. COCTaBICHNE YPAaBHEHUH XUMHUYECKUX
peaKkuid.

PacueTsl mo XUMUYECKUM ypaBHEHUsIM. PenieHre 3a/1a4 Ha HaXOXKICHHE KOJUYECTBA BEIECTBA, MACCHI WM 00beMa MPOAYKTA PEAKIUU TI0
KOJIMYECTBY BEIleCTBA, Macce WM 00bEeMYy MCXOJHOTO BellecTBA. PacueThl ¢ MCIONb30BAaHUEM MOHSATHUS <«JI0JIs», KOT/Ia UCXOJHOE BEIIEeCTBO JIaHO B
BHJIE pACTBOPA C 3aJJaHHOM MacCOBOM JI0JIEN PACTBOPEHHOI'O BELIECTBA WIIM COJECPKUT ONPEICICHHYIO JOJII0 IPUMECEH.

Peaknuu paznoxenus. [lonsatue o ckopoctn xumuueckux peakiuil. Karanuzaropsl. @epMeHTHI.

Peaknuu coemuaenus. Katamrndeckue u HeKaTaTuTHIeCcKue peakiuu. O0patuMblie 1 HEOOpaTHUMBIE PEaKIIUH.

Peaknuu 3amemieHus. DNEKTPOXMMHMUYECKUN psJi HANPSYKEHUA METAJJIOB, €ro HMCIIOJIb30BAaHUE [JIsl IPOTHO3UPOBAHUS BO3MOYKHOCTH
MPOTEKaHUs PEaKUUA MEXITY METAINIAMH M pACTBOPaMHU KUCJIOT. Peakiiuy BBITECHEHUS OJJHUX METAJIOB U3 PACTBOPOB UX COJIEW IPYTMMU METAJLIIAMU.

Peakuuu oOMeHna. Peakiiuu HeliTpanuzanuu. Y clIoBUs MPOTEKaHUs PeakIfii oOMeHa B pacTBOpax J0 KOHIIA.

Tumnbl XUMHUYECKUX peakuuid (MO MPU3HAKY «UHUCIO M COCTaB MCXOIHBIX BEIIECTB M IMPOIYKTOB PEAKI[MU») HA MPUMEPE CBOMCTB BOJIBI.
Peakuusa pasnoxeHus - 3JI€KTpoiau3 BOAbl. Peakuuu coequHeHus - B3aUMOJCIHCTBHE BOJBI C OKCHAAMHM METAUIOB WM HeMerauioB. l[lonsarue
«TUIPOKCUABD. Peakiuu 3aMenieHus - B3auMOJICHCTBUE BOJIBI C IIETOYHBIMUA U IIEIOYHO3EMENbHBIMU MeTamaMu. Peakuun oOMena (Ha mpumepe
THAPONU3a Cyab(huIa aMIOMUHNS U KapOuaa KaubIus).

Pacuérnble 3aga4u. 1. Beruncienue no XUMUYECKUM YPAaBHEHUSAM MAcChl WJIM KOJMYECTBA BEUIECTBA M0 U3BECTHOW MAacCe WM KOJUYECTBY
BEIIECTBAa OJIHOTO M3 BCTYMAIOIIUX B PEAKIMIO BEIIECTB WU MPOIYKTOB peakiuu. 2. Beruucienne macchl (KOJIMYECTBa BEUIECTBa, 00beMa) PO YKTa
peakIfy, €CJIM U3BECTHA Macca UCXOAHOTO BEIIECTBA, COACPIKAIIETO OMPEACIICHHYIO 00 MpuMecel. 3. Brruncienue Macchl (KOJIMYECTBA BEIECTBA,
o0BeMa) MPOyKTa peakiluu, €clii U3BECTHA Macca pacTBOpa U MaccoBasi 10JIsl pACTBOPEHHOTO BEIIECTBA.

IIpeaMeTHbIe pe3VJabLTATHI 00VUCHU

VYyamuiicst JOJKEH ymems:

e iIaccu(UUIMPOBATh XUMHUYECKHE PEAKIMH MO0 YUCIY U COCTaBY HCXOJHBIX BEIIECTB W MPOJIYKTOB pEaKIHH; TeruioBoMy 3¢¢eKTy; Ha-
MPaBJICHUIO MPOTEKAHUS PEAKIINH; YIACTHIO KaTallnu3aTopa;

®  ICIIOJI30BATh TAOJIUILY PACTBOPUMOCTH IS OMIPEICTICHUSI BO3MOXKHOCTH MPOTEKAHUS PEAKIIUil 0OMEHA; JIEKTPOXUMUYECCKUN sl HAPSHKEHUI
(aKTUBHOCTH) METAJJIOB JIs ONIPEACICHHS BO3MOKHOCTH MPOTEKAHUSI peaKIUil MEX1y METallIaMi U BOJIHBIMU PACTBOPAMHU KUCJIOT U COJIEH;

e HaOMIOMAaTh W OMHUCHIBATH MPU3HAKK U YCJOBHUS TEUEHUS XMUMHYECKUX PEaKIIMi, JeJaTh BBIBOJBI Ha OCHOBAHWM aHaIM3a HAOIIOJICHWN 3a
AKCTIEPUMEHTOM;

® POBOJUTH PACUETHI M0 XUMUYECKUM YPAaBHEHUSM Ha HaXOXKICHUE KOIMYECTBA, MACChl I 00beMa MPOYKTa PeakIMy MO KOJIHYECTBY, Macce
Wi 00BEMY HMCXOJIHOTO BEIIECTBA; C UCIOJIB30BAHUEM MOHITHS «IO0Js», KOTJa MCXOIHOE BEIIECTBO JaHO B BHJIE pacTBOpa C 3aJaHHOM



MacCOBOM J0JIel paCTBOPEHHOI'O BEILIECTBA UM COACPKUT OMPEICICHHYIO JO0JI0 IPUMECEH.

MeTanpeamMeTrHbie pe3yJibTAaThl 00y4eHUs

VYyamuiicst JOJIKEH ymems:

COCTABJISAITh HA OCHOBE TEKCTAa CXEMBI, B TOM 4ucie ¢ npuMeHeHueM cpeacts UKT;
CaMOCTOSITENTLHO O(POPMIISTH OTUET, BKIIOYAIOIINI OMMCAaHUE SKCIIEPUMEHTA, €r0 Pe3yIbTaToOB, BEIBOJIOB;
UCIOJIb30BATh TAKOW BUJ MBICIEHHOIO (MJI€aJIbHOTO) MOJEIMPOBAaHUS, KaK 3HAKOBOE MOJICJIMPOBAaHUE (HA IpUMEpe YpaBHEHUN XMMHUYECKHX
peakiuii);
pa3nuyatb 00bEM U COAEpIKaHUE MTOHITUH;
pa3nuyath poAOBOE U BUIOBOE TIOHATHS;
OCYIIECTBISTH POJJOBUIOBOE ONPEACICHUE TOHATHIA.
JNemoncrpauuu. Ilpumepsr ¢usnyeckux sBieHuil; a) muasieHue mapaduua; 0) auddy3us ITYyMUCTHIX BEIIECTB C TOPSIIEH JaMIIOUYKH

HakanuBaHus. [IpuMepsl XUMUUECKUX SIBJICHUIN: a) TOpEHUE MarHus; 0) B3auMOJEHCTBHE COJISHOM KHCIOThI C MPaMOPOM HJIM MEJIOM; B) MOJyYEHHE
ruapokcuaa meau (I1); r) pacTBopeHHe MOIYyYEHHOrO THUAPOKCHIA B KHUCIOTax; 1) B3aumonelcTBue okcuaa menu (II) ¢ cepHoit kucinoroil npu
HarpeBaHUU; €) Pa3Io’KEeHHE IEpMaHTraHaTa Kajusl; ) B3aUMOIEHCTBHE Pa30aBICHHbBIX KUCIOT C METaJIaMH.

JlabopaTopHble onbIThl. 3. CpaBHEHHE CKOPOCTHU UCTAPEHUs BOJBI U CIIMPTA MO0 MCUE3HOBEHHUIO UX Kallelb Ha (UIbTPOBajIbHOM Oymare. 4.

Oxkwuciienne MeAu B TUIAMEHH CIUPTOBKUA WM TOpesku. 5. [lomyTHeHHME M3BECTKOBOW BOJbI OT BBIABIXaEMOro yriekucioro rasa. 6. [lomyuenue
YIIIEKUCIIOTO T'a3a B3auMOICHCTBUEM COJIBI M KUCIIOTHI. 7. 3amelienue Meau B pactBope xiopuaa meau (II) sxenezom.

IIpakTuyeckas padora Ne 5.IIpu3Haku XMMHUECKUX PEAKLIUM.

IIpeaMeTHbIE Pe3VJAbTATHI 00YUEHHUS .

VYyamuiics NOJKEH ymems:

oOpamiarecs ¢ 1a00paTOPHBIM 000PYIOBAaHUEM M HarpeBaTeIbHBIMU MPUOOPaMH B COOTBETCTBUU C MTPaBUJIaMH TEXHUKU 0€30IaCHOCTH;
BBITIOJHATH MPOCTENIINE TPUEMBI pabOTHI C TAOOPaTOPHBIM 000PYAOBaHNEM: 1a0OPATOPHBIM IITATUBOM; CIIUPTOBKOM;

Ha0J110/1aTh 3a CBOMCTBAMHU BEILLECTB U SBJICHUSAMHU, IPOUCXOISIINMH C BEIIECTBAMU;

OTNMCHIBATh XUMUYECKUH 3KCIIEPUMEHT C IMIOMOIIBIO €CTECTBEHHOTO (PYCCKOTO WJIM POJHOTO) SI3bIKA U SI3bIKA XUMUU;

JIeJ1aTh BBIBOJIBI 10 pe3yJIbTaTaM IPOBEAEHHOIO HKCIIEPUMEHTA;

TOTOBHUTH PACTBOPBI C ONPEIEIEHHON MacCOBOU JOJIEW paCTBOPEHHOTO BEUIECTBA;

IIPUTOTOBUTH PACTBOP U PACCUMTATH MAaCCOBYIO JIOJII0 PACTBOPEHHOTO B HEM BELIECTBA.

MeTanpeamMeTHblie pe3yabTaTbl 00y4eHH s

VYyamuiicst JOJKEH ymems:

CaMOCTOATCIIBHO UCIIOJIB30BATh OITIOCPECAOBAHHOC Ha6HIOI[eHI/Ie.



Tema 6. Teopusi 31eKTPOTUTHYECKOI TUCCONMAIIMI U CBOHCTBA KJIACCOB HEOPTAaHMYECKUX coeTuHeHni (22 u)

[TonsiTe 00 AJIEKTPOIUTHYECKON AUCCOIMALMU. DIEKTPOIUTHI U HEIIEKTPOIUTHL. MexaHU3M AUCCOLMALMU DJIEKTPOJIUTOB C Pa3InYHbIM
TUTIOM XUMUYECKOHN CBs3HU. CTENEHb MIEKTPOIIMTUICCKON Arccoruanii. CHIbHBIC U CTa0bIe AJIEKTPOIHTEHI.

OcHOBHBIE MOJOXKEHUSI TEOPUU AJIEKTPOIUTUUECKON Aucconuanuu. VoHHbIe ypaBHEHHUS peakiuil. YCIoBUsS MPOTEKaHUS peaklud oOMeHa
MEK1Y DJIEKTPOIUTAMHU 10 KOHIIA B CBETE MOHHBIX MPEICTABICHUN.

Knaccudukanus noHOB U X CBOICTBa.

Kucnotsl, ux xinaccudukarnus. Jucconmnanusi KUCIOT U UX CBOWCTBA B CBETE TCOPHH SJEKTPOIUTHUYECKON aucconmanuu. MoJeKyIspHbie U
MOHHBIC YPAaBHEHUS pEAKUHUM KUCIOT. B3anmoaeicTBHE KUCIOT ¢ METAJNIaMH. DJIEKTPOXUMUUYECKUN sl HANpsDKEHUW MeTalioB. B3aumojencTBue
KUCJIOT C OKCHJIAMH META/UIOB. B3anMMOAEHCTBHE KHUCIOT C OCHOBAHUSAMM - pPEaKLMs HEUTpanu3aluu. B3auMonencTBue KHUCIOT C COJSIMH.
Hcnonb3oBanue TabIUIBI PACTBOPUMOCTH JIJISI XapaKTEPUCTUKH XUMHUYECKUX CBOMCTB KHUCIIOT.

OcHoBanust, ux kiaccudukanusa. Jluccoumanusi OCHOBAaHMM M HX CBOKMCTBA B CBETE€ TEOPHUHM DSJIEKTPOJUTUYECKON JIMCCOLMAIIMH.
B3aumopeiicTBue OCHOBaHMIA C KUCJIOTaMH, KHCIOTHBIMH OKCHUIAMH U COJsIMU. Vcronb3oBaHHe TaOMUIBI PACTBOPHUMOCTH IJISl XapaKTEPUCTUKU
XAMUYECKHAX CBOWCTB OCHOBAaHMH. Paznoxenue HEPACTBOPHUMBIX OCHOBAaHUU npu HArpEeBaHUM.
Conu, ux kigaccupUKanus W IJUCCOIUAIUS PAa3MYHBIX TUNOB cojeil. CBoilcTBa cosieil B CBETe TEOPHH DIEKTPOJIUTHUECKON JAHCCOIUAIIIH.
B3anmoneiicTBue coneld ¢ MeTaqiaMu, YCIOBHSL NMPOTEKAHWS ITUX peakuuid. B3anmoneincTBue conedl C KUCIOTaMH, OCHOBAHUSIMH W COJISIMH.
Hcnonb3oBanue TabIUIBI PACTBOPUMOCTH JIJISI XapaKTEPUCTUKH XUMUYECKUX CBOMCTB COJICH.

O06o006menne cBeeHnit 00 OKCHIax, X KiIaccu(UKaui 1 XUMUIECKAX CBOMCTBAX.

['eneTnueckue psiibl METANIOB U HEMETALIOB. ['eHeTnueckas CBsI3b MEXy KJIacCaMH HEOPraHMYECKUX BEIIECTB

OKHCIUTENbHO-BOCCTAHOBUTEIbHBIC peakinu. OKUCIUTENb U BOCCTAHOBUTEIb, OKUCIICHUE U BOCCTAHOBJICHHE.

Peakunu voHHOrO 0OMEHa M OKHCIUTENIBHO-BOCCTAaHOBUTENbHBIE peakiuu. CocTaBleHHE YpaBHEHUU OKHCIUTEIbHO-BOCCTAHOBUTEIBHBIX
peaKkIuii METOJIOM DJIEKTPOHHOTO OasiaHca.

CBoiicTBa MPOCTHIX BEIIECTB - METAIJIOB U HEMETAJUIOB, KUCJIOT U COJIeH B CBETE MPEICTaBICHU 00 OKUCIUTENbHO-BOCCTAHOBUTENBHBIX MPOIIECcCax.

IIpeaMeTHbIe pe3VJabLTATHI 00VUCHUS

VYyammiics NOJKEH ymems:

® UCIOJB30BaTh NPHU XapaKTEPUCTHUKE NPEBPALICHUN BEIIECTB MOHATHSA: «PACTBOP», «AJIEKTPOJUTHYECKAS IUCCOLUALMS, «AJIEKTPOJUTHIY,
CHEDJIEKTPOJIUTHI», «CTETIEHb UCCOIHAIIUNY, «CHJIbHBIC SJEKTPOIHUTBD», «CIIa0ble AJIEKTPOJUTHI), «KATHOHBI», «AHHUOHBI», «KHCIIOTHD,
«OCHOBAHHUSI», «COJN», KMOHHBIE PEAKIIUN», «HECOIe00pa3yroIIue OKCHIbI, «COIe00pa3yIoIIue OKCHIbIY, «\OCHOBHBIE OKCHJIBIY», «KUCJIOTHBIC
OKCHJIbD», «CPEHHE COJIN», «KHUCIBIE COJIN», «OCHOBHBIE COJIN», «TEHETUYECKUU PAI», «OKHCIUTEIbHO-BOCCTAHOBUTEIBHBIE PEAKIUN,
«OKHCIIUTEIDY, «BOCCTAHOBUTEIbY, «OKHUCICHHEY, «BOCCTAHOBJIICHUEY;

® ONKCHIBATh PACTBOPEHHUE KaK (PU3HKO-XUMHUECKHUI TPOIECC;

® JWJUIIOCTPUPOBATH IPUMEPAMHU OCHOBHBIE IIOJOKEHUS TEOPUU DIIEKTPOJIUTHUYECKONM JIUCCOLMALMU; TEHETUYECKYIO B3aUMOCBSI3b MEXKIY
BEILIECTBAMH (IIPOCTOE BEIIECTBO — OKCUJI — TUAPOKCH] — COJIb);

® XapaKTepu30BaTh OOIIME XHUMHYECKHE CBOWMCTBA KHUCJIOTHBIX M OCHOBHBIX OKCHJIOB, KHCJIOT, OCHOBAHMM H COJIEHl C TO3WIUUA TEOpUHU
BJIEKTPOJIUTAYECKON JUCCOIMALNN; CYIIIHOCTh 3JIEKTPOJUTHYECKON TUCCOLMAIMU BEIIECTB ¢ KOBAJEHTHOW MOJISPHON U MOHHOM XMMHUYECKOUN



CBSI3b10; CYLTHOCTb OKUCIIUTEIbHO-BOCCTAHOBUTENBHBIX PEAKIIU;

IIPUBOANTE MPUMEPHI PeaKLUil, NTOATBEPKIAOIINX XUMUYECKHE CBOMCTBA KHUCIOTHBIX M OCHOBHBIX OKCHJOB, KHCIOT, OCHOBAaHMH U COJIEHi;
CYIIECTBOBAHHE B3aUMOCBSA3H MEX/ly OCHOBHBIMH KJIaCCaMH HEOPIaHNYECKUX BEILECTB;

KJ1acCu(UIIMPOBATh XUMUYECKHE PEAKLINH 110 «M3MEHEHHIO CTEIICHEW OKHCICHHS JIEMEHTOB, 00pa3yONUX pearnpyolie BEIIeCTBaY;
COCTABJIATh YPAaBHEHUs IEKTPOJIMTUYECKON TUCCOLMALUU KHUCIOT, OCHOBAaHUM M COJICH; MOJEKYJSpHBIE, ITOJIHbIE M COKpAIllEHHbIE MOHHbIE
YpaBHEHMs PEaKLUH C y4acTUEM 3JIEKTPOJIMTOB; YPAaBHEHHsI OKHCIUTEIbHO-BOCCTAHOBUTENIBHBIX PEAKIMHA, MCIOJb3Ysd METOA 3JIEKTPOHHOIO
OanaHca; ypaBHEHHs PEaKLUUH, COOTBETCTBYIOIIMX IOCJIEJOBATEILHOCTH («IIETIOUKE») MPEBpAIEHUIl HEOPraHWYECKUX BEIIECTB Pa3IMYHBIX
KJIaCCOB;

OIIpEAEIATh OKUCIIUTEND U BOCCTAHOBUTEID, OKUCIIEHNE U BOCCTAHOBJIEHUE B OKUCIIMTEIbHO-BOCCTAHOBUTENBHBIX PEAKIUSIX;

yCTaHaBJIMBaTh IPUUMHHO-CJIEICTBEHHBIE CBA3M: KJIACC BELUIECTBA — XMMHUYECKHE CBOMCTBA BEIIECTBA;

HAOJIIOAATh M OMKCHIBATh PEAKLIUU MEXKAY JCKTPOIUTAMHU C IIOMOIIBIO €CTECTBEHHOTO (PYCCKOT'O MJIM POJIHOTO) SI3bIKA U S3bIKA XUMHU;
IIPOBOAMTD OMBITHI, TOJATBEPKIAIOLINE XUMUYECKUE CBOWCTBA OCHOBHBIX KJIACCOB HEOPIaHUUECKHUX BEIIECTB.

MeTanpeaMeTHbIe pe3yJibTaTbl 00y4eHHs

Ydamuucs JOJKEH ymems:

JIeJ1aTh IOMETKH, BBITUCKHU, [IUTUPOBAHUE TEKCTA;
COCTaBJIATh JIOKJIA;

COCTaBJISATh HA OCHOBE TeKCTa rpaduku, B TOM uucie ¢ npuMeHeHueM cpeacts UKT;

BJIAJIETh TAKUM BUJIOM M3JI0’KEHHSI TEKCTa, KAK pacCyKICHUE;

UCMOJb30BaTh TAKOH BHJ MBICICHHOrO (MJI€aJbHOI0) MOJEIMPOBAHHUSA, KaK 3HAKOBOE MOJENMpPOBaHME (HA MpUMEpPE ypaBHEHHUH peakiuii
JMCCOLMALlUK, HMOHHBIX YPaBHEHUH peakiii, oTypeakliuii OKUCICHU-BOCCTAHOBIICHU);

pa3nauyaTh KOMIOHEHTHI JOKa3aTeNbCTBA (TE3UC, ApryMEHTHI U GOpMY J10Ka3aTeIbCTBA);

OCYILIECTBIISATH NPSIMOE UHAYKTUBHOE JI0KA3aTEIbCTBO.

JemoncTpanuu. VcnpiTaHue BEIECTB U UX PACTBOPOB Ha JIEKTPOIPOBOIHOCTH. 3aBUCUMOCTD AJIEKTPOIPOBOTHOCTH YKCYCHOM KHCJIOTHI OT

KOHIIEHTpaluu. B3anMoelicTBre IIMHKA C cepoid, CONSTHOM KucnoTol, xiaopuaoM meau (II). 'openue maruus.

JlabopaTopHble onbIThI. 8. Peakiinu, XapakTepHbIe 111 paCTBOPOB KUCIIOT (COJISIHOM Uin cepHoil). 9. Peakium, xapakTepHble JUisl paCTBOPOB

menoven (rugpokcuioB HaTpust K kanus). 10. IToxydyenue u cBoiicTBa HEPaCTBOPUMOI0 OCHOBaHHUs, Hanpumep ruapokcuaa meau (II). 11. Peakiumy,
XapaKTepHbIE JUIsl paCTBOPOB couielt (Hampumep, s xiaopuaa meau (I1)). 12. Peakium, XxapakTepHble A1 OCHOBHBIX OKCHJIOB (HampuMep, AJIsl OKCHJIa
Kajblus). 13. Peakiuu, XapakTepHble U KUCIOTHBIX OKCHJIOB (HampuMep, Ul YIIIEKUCIIOro rasa).

IIpakTuyeckas padora Ne 6. CBoiicTBa KHCIIOT, OCHOBAHUM, OKCHIOB U COJIEH.
IIpakTnyeckas padora Ne 7. PemeHne skcriepiMEHTaIbHbBIX 3a/1a4.



IIpeaMeTHbIe pe3yabTaThbl 00y4eHUs

VYyamuiicst JOJIKEH ymems:

oOparathcs ¢ 1a00paTopHBIM 000PYIOBAHUEM M HarpeBaTeIbHBIMH IPHOOPAMU B COOTBETCTBUU C MPABUIAMH TEXHUKHU 0€30MIaCHOCTH;
BBITIONTHSATH MPOCTEUIITUE MPUEMBI 0OpallleHus ¢ JIa0opaTOPHBIM 000pyIOBaHUEM: Ta00PaTOPHBIM IITATHBOM, CITUPTOBKOM;

Ha0JII0/1aTh 32 CBOMCTBAMH BEIIECTB U SBJICHUSMU, TIPOUCXOISIIUMU C BEIIECTBAMU;

OMUCHIBATh XUMHUYECKUIN IKCIIEPUMEHT C TOMOIIBIO €CTECTBEHHOTO (PYCCKOIO UM POJIHOTO) SI3bIKA U SI3bIKA XUMUH;

JIeJ1aTh BBIBOJIBI MO PE3YJIbTaTaM MPOBEICHHOIO SKCIIEPUMEHTA.

MeTaleeL[METHLIe pe3yJbTaThbl oﬁyqe}mﬂ

VYyamuiicst JOJKEH ymems:
®  OmIpeNeNsTh, UCXOI U3 y4eOHO 3a1auu, HEOOXOAUMOCTh HETIOCPEICTBEHHOTO UITU OMOCPEOBAHHOTIO HAOIIOICHUS;
® CaMOCTOSTENBHO (POPMUPOBATH MIPOTPAMMY IKCIIEPUMEHTA.

TPEBOBAHUA K YPOBHIO IIOAI'OTOBKH BBIITY CKHUKOB.

BbINYCKHHUK HAYYMTCS:

¢ OIINChIBATH CBOﬁCTBa TBépIII)IX, KUAKHUX, Fa3006pa3HI)IX BCIICCTB, BBIACIIAA UX CYHIGCTBGHHI)IG HpI/ISHaKI/I;

* XapaKTepU30BaTh BEILIECTBA II0 COCTaBY, CTPOCHHMI0O M CBOMCTBAM, YCTaHABJIMBATh IPUYMHHO-CIIEJICTBEHHBIC CBS3M MEXKIYy JaHHBIMU
XapaKTCpI/ICTI/IKaMI/I BCIICCTBA,

* PACKpbIBaTh CMBICI OCHOBHBIX XUMHMUYECKHUX IIOHSATHH «aTOM», «MOJIEKYJa», «XMMHYECKHMU DIIEMEHT», «IIPOCTOE BEIIECTBO», «CIOKHOE
BEUICCTBO)», «BAJICHTHOCTB», I/ICHOJ'II)?;yS{ 3Ha1<013y}0 CI/ICTeMy XUMUUH;

* 1300pakaTh COCTaB MPOCTEHUIINX BEMIECTB C MOMOIIBI0 XUMHUYECKHX (OPMYN U CYIIHOCTh XMMHUYECKUX PEAKUIUN C MOMOIIBI0 XUMHYECKHX
YPaBHEHUH;

® BBIYUCIISTH OTHOCI/ITCJ'II)HyIO MOJ'[eKy.]'ISIpHyIO nu MOJ'I?[pHYIO MacCChbl BEUICCTB, a TaK¥XKEC MaCCOByIO JTOJI0 XUMHWUYCCKOI'0O 2JICMECHTA B COCINHCHUAX
JUISL OLEHKHU UX IIPAKTUYECKON 3HAYMMOCTH;

d CpaBHI/IBaTI) 110 COCTaBy OKCHJbl, OCHOBAaHH, KUCJIOThI, COJIH,

* KI1accu(UIUPOBATH OKCUABI M1 OCHOBAHHUS 110 CBOMCTBAM, KUCIOTHI U COJI TIO COCTaBY;

* TI0JTL30BATHCS JIAOOPATOPHBIM OOOPYIOBAHHEM M XUMHYECKOU IMOCYI0H;

* MPOBOJIUTH HECIIOKHBIE XUMUYECKUE OMBITHl M HAOIIOJACHHS 3a M3MEHEHUSMHU CBOMCTB BEIECTB B MPOIIECCE MX MPEBpAIICHHH; COOII0IaTh
npaBI/ma TCXHUKAU 6630HaCHOCTI/I HpI/I HpOBejleHI/II/I Ha6J'IIO,HeHI/II\/II " OIIBITOB,

* pa3nU4aTh SKCIEPUMEHTAIBHO KHUCIOTHI U MIENOYH, MOIb3YICh WHAMKATOPAMH; OCO3HABATh HEOOXOIUMOCTh COOIIIO/IEHUSI Mep 0€30MacHOCTH
pu OOpaIeHNH C KUCIOTaMH U MIEI0YaMHU.

* pacKpbIBaTh CMBICH epruoandeckoro 3akona J[. 1. Menneneesa;




* OMHCHIBATh U XapaKTEPHU30BaTh TAOIUYHYIO (OPMY EPUOJUUECKON CUCTEMBI XMMUYECKHX 3JIEMEHTOB;

* XapaKTepHU30BaTh COCTaB ATOMHBIX SJIEp U paclpe/ieieHue YKcia JIEKTPOHOB IO 3JEKTPOHHBIM CJIOSAM aTOMOB XMMHUYECKUX 3JIEMEHTOB MaJIbIX
NIEPUOJOB NEPUOJNUECKON CUCTEMBI, a TAKXKE KaJIMs U KaJIbLIUs;

* pa3nuyaTh BUbl XUMHUUECKON CBSA3U: HOHHYIO, KOBAJIEHTHYIO MOJISIPHYIO, KOBAJICHTHYIO HEMOJISIPHYIO U METAJUINYECKYIO;

* 1300pakaTh JIEKTPOHHO-UOHHBIE (DOPMYIIBI BEIIECTB, 0OPA30BAHHBIX XUMHUYECKUMH CBS35IMH Pa3HOTO BUJIA;

* BBISIBJIATH 3aBUCUMOCTb CBOMCTB BEIIECTB OT CTPOEHUS X KPUCTAUIMYECKHX PELIETOK: HOHHBIX, aTOMHBIX, MOJIEKYJISIPHBIX, METAIUTMYECKHX;

* XapaKTepU30BaTh XMMHUYECKUE BJIEMEHTBl M UX COEAMHEHMSI HA OCHOBE IIOJIOKEHHS 3JIEMEHTOB B IEPUOJMYECKOM cHUCTEME U OCOOEHHOCTEH
CTPOEHUS UX aTOMOB;

* XapaKTepU30BaTh HAYYHOE U MHUPOBO33PEHUYECKOE 3HAUCHHE MEPHUOAMUYECKOIO 3aKOHA M INEPUOJUYECKONW CHCTEMbl XMMHUYECKHUX 3JIEMEHTOB
J. 1. MenneneeBa; * 00bACHATh CyTh XMMUYECKHUX MPOLIECCOB M UX MPUHLUUIINAIBHOE OTIMYUE OT (PU3NUYECKHUX;

* Ha3bIBATh [IPU3HAKU U YCJIOBUS IPOTEKAHNUS XUMHUECKUX PEAKLINMN;

* YCTaHaBJIMBATh IPUHAIIEKHOCTh XUMUYECKOH peakiiy K onpeAeaéHHOMY THITy 110 OAHOMY U3 KjacCU(UKAMOHHBIX IPU3HAKOB: 1) MO Yuclty U
COCTaBY UCXOJHBIX BEIIECTB U MPOJYKTOB PEaKIUH (PEaKLUu COEIMHEHUS, Pa3/I0KEHNUs, 3aMELLIeHUs] 1 00MeHa); 2) 10 BbIIEIECHUIO WIH HOMJIOMIEHUIO
TEIUIOTHl (peakUM SK30TEPMUYECKHE U HHAOTEPMHUYECKHE); 3) MO M3MEHEHHUIO CTENeHEeH OKHUCICHUS XMMUYECKMX OJJIEMEHTOB (peakiuu
OKHCIIUTEIbHO-BOCCTAHOBUTEIBHBIE); 4) IO 00paTUMOCTH mpoliecca (peakiui o0paTuMbie 1 HEOOpaTUMBbIE);

* COCTaBJISITh YpaBHEHUS HJICKTPOJIUTHUYECKON AMCCOLMALMN KUCIOT, LIEeJ04Yel, cosiel; NMOIHbIE U COKpAIEHHbIE MOHHBIE YPAaBHEHUS peaKIuil
oOMeHa; ypaBHEHHS OKHCIUTEIHHO-BOCCTAHOBUTEIBHBIX PEAKIIHA;

* IPOTHO3UPOBATh IMPOAYKThl XMMHUYECKMX peakuuil 1o Qopmyiam/Ha3BaHUSIM HCXOAHBIX BELIECTB; OMNPEAEATh HCXOAHBIE BEIIECTBA I10
(dbopmynaM/Ha3BaHUSAM MPOTYKTOB PEAKIINH;

* COCTaBJISITh YPABHEHUS PEAKLUH, COOTBETCTBYIOIIUX IOCIEAOBATEIbHOCTH («IIETIOUKE») MPEBPALICHUH HEOPraHUYECKUX BEIIECTB Pa3IMYHBIX
KJIaCCOB;

* BBISIBIIATD B IIPOLIECCE DKCIIEPUMEHTA NIPU3HAKH, CBUAECTEIBCTBYIOIINE O MPOTEKAHUHM XMMHYECKON PEaKIINH;

* [IPUTOTOBJIATH PACTBOPBI C ONPEIEIEHHON MaCCOBOM J10JIEW paCTBOPEHHOTO BEILIECTBA;

* OIIPENENSTh XapaKTep CPebl BOAHBIX PACTBOPOB KUCIIOT M LIEJIOYEH IO U3MEHEHHUIO OKPACKU UHAUKATOPOB;

* IPOBOJIUTH KAUECTBEHHbIE PEaKLMH, TOATBEPKIAIOIINE HATUUME B BOJHBIX PACTBOPAX BEIIECTB OT/AEIbHBIX HOHOB

* ONpeAETATh NPUHAIEKHOCTh HEOPIraHUUYECKUX BEIECTB K OAHOMY U3 M3YUEHHBIX KJIACCOB/TPYIIIT: METAJUIbl M HEMETAJUIbI, OKCH/IbI, OCHOBAHMS,
KHCJIOTBI, COJIU;

* COCTaBJIATH (hOPMYJIbI BEIIECTB 110 UX Ha3BAaHUSM;

* OIPENIENATh BAJIGHTHOCTD U CTETIEHb OKUCIIEHUS YJIEMEHTOB B BEILIECTBAX;

* COCTaBJIATH (DOPMYJIbI HEOPTAHMUECKUX COCTUHEHUH 0 BAJIEHTHOCTSIM U CTETIEHSM OKHCJICHHUS 3JIEMEHTOB, a TaK)Ke 3apsiiaM MOHOB, YKa3aHHBIM
B Ta0JIMIEe paCTBOPUMOCTH KHCIIOT, OCHOBAHUHN U COJIEH;

* O0OBSACHATH 3aKOHOMEPHOCTH HM3MEHEHUS (U3UYECKUX M XUMHMUYECKHX CBOMCTB MPOCTHIX BEIIECTB (METAJUIOB M HEMETANIOB) W UX BBICIIUX
OKCHJI0B, 00pa30BaHHbBIX AIEMEHTaMU BTOPOTO U TPETHETO MEPUOJIOB;

* Ha3bIBaTh OOIIME XUMUYECKHE CBOMNCTBA, XapaKTepHBbIE /ISl TPYIII OKCHJIOB: KUCIOTHBIX, OCHOBHBIX;

* Ha3bIBaTh OOLIME XUMUYECKHE CBOMCTBA, XapaKTepHbIE ISl KaXKI0T0 U3 KJIACCOB HEOPraHMUECKUX BEIECTB: KUCIOT, OCHOBAaHUH, COJIEH;

* IPUBOANTD IIPUMEPHI PEAKIIUH, TOATBEPKAAIOINX XUMUYECKUE CBONCTBA HEOPTAHUYECKUX BEILIECTB: OKCUI0B, KUCJIOT, OCHOBaHHUM U COJIEH;

* ONPENIENATh BEIIECTBO-OKUCIUTEND U BEIIECTBO-BOCCTAHOBUTEINb B OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX PEAKIUSX;

* COCTaBJISITh OKUCIUTENbHO-BOCCTAHOBUTENBHBIN OanaHC (U1 M3yUYEHHBIX PEAKINiA) 10 MPEATI0KEHHBIM CXEMaM peaKIuii;



* IpOBOAUTH na6opaToprle OIIBITHI, TOATBCPIKAAOINEC XUMUYCCKUC CBOMCTBa OCHOBHBIX KJIACCOB HCOPTaHNYCCKUX BCIICCTB,

BbINYyCKHUK MOJYYUT BO3MOKHOCTh HAYUHTHCS:

* IPaMOTHO 00paIaThCs C BEMECTBAMU B IIOBCETHEBHOW KHU3HH;

* 0CO3HaBaTh HEOOXOAMMOCTH COOJIOIEHUS MTPABHJII KOJOTMYECKH 0€3011acHOT0 MOBECHHS B OKPY’KalOIIel IPUPOIHOI cpere;

* IOHUMAaTh CMBICI U HEOOXOIUMOCTh COOJIIOJICHHS TPEIIMUCAHUHN, TpeiaraeMblX B HHCTPYKIUSX IO HCIIOJIL30BAHHIO JIEKAPCTB, CPEACTB
OBITOBOW XMMHH U JP.;

* ACIIOJI30BATh MPUOOPETEHHBIC KITFOUEBbIE KOMIIETEHTHOCTH TIPY BBITIOJTHEHUH UCCIIEI0BATEIBCKUX MMPOEKTOB MO M3YYCHHUIO CBOMCTB, CITIOCOOOB
MIOJIYYEHUS U PacliO3HABAHUS BEIICCTB;

* pa3BUBaTh KOMMYHHUKAaTUBHYIO KOMIICTEHTHOCTbD, UCTIOJIB3Ys CPEACTBA YCTHOW U MMCbMEHHONH KOMMYHHKAIIUU TIPU pabOTe ¢ TEKCTaMU y4eOHUKA
1 JIOTIOJTHUTEIHHON JTUTEPATypO, CIPABOYHBIMU TA0JIUIIAMH, TIPOSBIISITH TOTOBHOCTh K YBRKCHHUIO WHOW TOYKH 3PCHHSI PU 00CYKIEHUU PE3yIbTaTOB
BBITTOJIHEHHON pa0OThI;

* OOBEKTHBHO OIICHWBATh MH(POPMAIMIO O BEIIECTBAX M XUMHUYECKHX IPOIECCaX, KPUTUUICCKH OTHOCHTHCS K TICEBIAOHAYYHOW WH(pOpMAIIUH,
HEeI00POCOBECTHOW peKIlaMe, KacaroIIeHcsl HCIIOJIb30BaHMsI Pa3INYHbIX BEIICCTB.

* 0CO3HABATh 3HAYCHHUE TCOPETHUCCKUX 3HAHUH JIJIS MPAKTHYECKOM IeATEeIPHOCTH YEJIOBEKa,;

* ONKCHIBATh NU3YUEHHBIE OOBEKTHI KAK CUCTEMBI, IPUMEHSIS JIOTUKY CUCTEMHOTO aHAIIN3a;

* MPUMEHATh 3HAHUS O 3aKOHOMEPHOCTSIX IEePHOJUYECKON CHUCTEMBI XUMHUYECKHX JJIEMEHTOB JUIS OOBSICHCHHS W TPEABUICHUS CBOWCTB
KOHKPETHBIX BEILICCTB;

* pa3BuBaTh HHOOPMAIMOHHYIO KOMIIETEHTHOCTH TIOCPEICTBOM YIITyOJICHHS 3HAHUH 00 MCTOPHH CTAHOBJICHHSI XUMHUYECKON HAyKH, €€ OCHOBHBIX
MOHATHUH, IEPUOINIECKOT0 3aKOHA KaK OJTHOTO U3 BAKHEHIIINX 3aKOHOB MPUPO/IBI, & TAK)KE O COBPEMEHHBIX JIOCTHKCHHUSX HAYKH U TEXHUKH.

* COCTABJIATH MOJICKYJISIPHBIE W ITOJIHBIC HOHHBIC YPABHEHUS 110 COKPAIEHHBIM HOHHBIM YPaBHEHUSIM;

* IPUBOUTH MIPUMEPHI PEAKIUH, MOATBEPKAAIOIINX CYIIIECTBOBAHUE B3aHMOCBSI3HU MEX/1Yy OCHOBHBIMU KJIACCAMH HEOPTraHUYECKHUX BEIIECTB;

* MPOTHO3UPOBATH PE3YIBTATHl BO3JACHCTBHSI Pa3IMYHBIX (DaKTOPOB HA U3MEHEHUE CKOPOCTH XUMHYECKON PeaKIlny;

* POTHO3UPOBATH PE3YIBTATHl BO3ACHCTBUSI Pa3IMUHBIX ()aKTOPOB HA CMEIIEHUE XUMUYECKOTO PAaBHOBECHSI.

* MPOTHO3UPOBATH XMMUYCCKHE CBOWCTBA BEIICCTB HA OCHOBE UX COCTaBa M CTPOCHUS;

* MPOTHO3UPOBATH CIIOCOOHOCTH BEIIECTBA MPOSBIATH OKUCIUTENbHBIE WM BOCCTAaHOBHUTEIbHBIE CBOMCTBA C YYETOM CTENEHEW OKHCIIECHUS
3JIEMEHTOB, BXOJISIIIIUX B €0 COCTaB;

* BBISIBIISITH CYIIECTBOBAHHE FEHETHUECKOM B3aUMOCBSI3M MEX/y BEIIECTBAMU B PSIIY: MPOCTOE BEIIECTBO — OKCHJ — THAPOKCH — COJIIb;

* OPraHU30BbIBATh, MPOBOIUTH YICHUICCKHE TIPOSKTHI 110 UCCIICAOBAHNIO CBOMCTB BEIIECTB, MMEIOIINX BAKHOE MTPAKTHICCKOE 3HAUCHHE.




Hoypouuoe njiaaHupoearnue no xumuu, 8 knacc,
(2uaca 6 neoenro, écezo 68 uacos), YMK O. C. I'aopuensana

Ne Ne CopepxaHue MporpaMMHOIO Ko | Hdara IToBropenue | Jloma
ypoOKa | ypoka | Marepuana - [IHee 3ananus, popmupyromme Y'Y ]|
1o 1o yec 3az1a- Hcnons3oBa-
npea- | Teme TBO HHE peryiyisi- | mo3HaBa- | KOMMYHHU- | JINYHOCT aue UKT
MeTy ya- TUBHBIC | TCJIbHBIC | KATUBHBIC | HbBIE
COB
Tema 1. BBenenue B xumnio (6 uacoB)
1 1 BBoanblii uHcTpykTax no Th 1 ®usnyeckue | §1, ®opmu- | @opmu- | Gopmu- dopmu-
pu paboTe B KAOMHETE XHUMHH. CBOMCTBA, yhp. 4 | poBaHUE | POBAHHUE | pOBaHUE poBaHue
[Ipeamer xumuu. BeniecTsa. buznueckoe NOHATUS | YMEHUS | yMEHUS UHTEpeca
TEJIO 0 XMMHHU | HaOmoga | paboraTh | K
2 2 [IpeBpaiuenus Beuiects. Poiib 1 ®uznueckue | §2,3 |uee Tb, B [1apax, HOBOMY | BupryansHas
XUMUU B )KU3HH YEJIOBEKA. CBOMCTBA poJin B JIeNaTh OTBEYaTh | IpeAMe- | JabopaTopusi
3 3 IIpakTnyeckne padornr: Nel. 1 Atom c.174 | Ku3HH BBIBOJBI | Ha Ty. [IpesenTanus
«IIpnémsl YeJoBeKa | MpH BOITPOCHI
oOpariieHus ¢ 1abopaTOpHBIM IPOBEAE | YUUTEINs,
000pyTOBaHUEM) HUU yMEHUe
4 4 [lepuonnueckas cucrema 1 §4 OITBITOB, | MCIIOJB30-
XUMHUYECKHX 1eMeHTOoB J[. M. yMEHHS | BaTb
MenaeneeBa. 3HaKu paboTaTth | XUMHUYECK
XUMHYECKHUX DJIEMEHTOB. C KHUTOH | U S3BIK,
5 5 Xumuueckue GopMyIIbl. 1 Hammenbmiee | §5 uc YMEHHUC
OTHOCHUTENLHAsA aTOMHAas U obi1ee yop. nepuoau | paborarh
MOJIEKYJIIpHAs Macca. KpaTHOE, 1,4 YECKOM c
aToM, CHUCTC- XHUMHUYECC-
MOJIEKyJIa MOA. KO1
ITOCYJIOM.
6 6 IpakTuueckue padorpr: Ne2. |1 C.180
«Habmonenne 3a ropsmieit
CBEYOU»




Tema 2. ATOMBI XHMHYECKHX 3JIeMEHTOB (7 4acoB)

7 1 OcCHOBHBIE CBEIEHUS O 1 AToM. §6,7 ®opmu- | Gopmu- | PopMu- ®opmu- | IIpesenranus
CTpoeHHH aToMOB. M30TombI Crtpoenue poBaHHE | pOBaHUE | pOBaHHE poBaHue
Apa aTomMa MOHATUH | YMEHHS | YMEHUS UHTEpeca
8 2 CtpoeHue 2JIeKTPOHHBIX 1 DIIeKTPOH §8, 0 cTpoe- | paboTaTh | CIylIaTh K [IpesenTamus
000JI09€K aTOMOB. [Tepuog. 9c.52 | Huun c YUUTENA, KOHKpET-
I'pynna yop.2 | atoMma, KHUI'OH, | BECTH HOMY
9 3 Honsl. MonHas xuMudeckas 1 §10 XMMHYEC | YMEHUS | IUAJOr € | XMMHYEC
CBSI3b. ymp. 5 | Koi UHTETPH | YUUTETIEM | KOMY
c.62 CBSI3U U | pOBATh U IPYTUMH | DJIEMEH-
10 4 KoBanienTHAas CBA3B. 1 §11, ee 3HaHUsI y4yalmuMu- | Ty, [IpesenTamus
yop.2 | BUAAX. us3 cil. IIOUCK
c.66 buzuku JIOTIOTHH
11 5 Metammuueckas XUMHA4YeCKas 1 §12 B TEILHON [Ipe3enTanus
CBSI3b. XUMHIO. nHdopma
12 6 O6o06menne u cucremaruzamus | 1 §4-12 o o [Tpe3enTamnus
3HaHUH MO TeMe: «ATOMBI [ToBTO HEM.
XUMHAYECKHUX 3JIEMEHTOBY pUTH
OCHOB
HBIC
MOHST
ust
TEMBI
13 7 KonTtpoabnas pa6ora Nel o 1
TeMe: «Amombl XuMUYeCKux
9/1eMEHINO0BY
Tema 3. IIpocTeie BenecTBa (5 4acoB)
14 1 IIpocTsle BelecTBa-METAIIIBL. 1 @usnyeckue | §13 ®opmu- | YMmenue | YMeHue Osnane- | IIpezeHTanus
CBOMCTBA poBaHue | paboTaTh | COTPYAHU | HUE
15 2 ITpoctele BemecTBa-HeMeTambl. | 1 Qusnueckue | §14, HOHATHA | C 4arth ¢ HaBBIKa-
AJIoTpOnus. CBOICTBA yrnp.3 | o MeTan- | yueOHM- | yUUTeIeM | MM Ui
16 3 KonuuectBo BermiecTBa. Mob. 1 OtHocutenbH | §15, Jax, KOM, B IIOMCKE MPAKTU-
Mounsipaast Macca. ast aTOMHast 1 | ymp.l- | HEMeTan | JIONOJHU | U cOope YecKon
MOJIeKyJsipHa | 3 nax, TEJIbHOM | MH(OpMALL | 1esATelNb-
ST MacChl KOoJIM4ec | IuTepary | uu, HOCTH.
17 4 MonsipHblii 00BEM Ta30B. 1 Konuuecto | §16, TBE pOii.IIEpH | CITyIIaTh
BEIllECTBA yop. 1, | BEECT- oauyec- €To.




2 Ba. KoM
18 S) Pemenue 3ana4 no temam: 1 KomuuectBo | §15, CHUCTE-
«Monspubiii 06vem 2aszo8, BEIIIECTBA, 16 MOM.
KOJIU4ecmeo 6eujecmea. MOJISIpHAs ymp.
macca, 4-5,
MOJISIPHBIN c.85
00BeM,
MOCTOSIHHAS
ABoraapo
Tema 4. Coenunennsi XUMHUYECKHUX Yj1eMeHTOB (16 yacoB)
19 1 CrerneHb OKHUCIICHHUSL. 1 §17, ®opmup | YMeHnue | Ymenue VYmenune | Ilpesenrannus
ymp.l, | oBanue | paborars | paboTaTh | UCIIONb-
2 HOHATHS | C B IIapax, B | 30BaTh
20 2 Bakneliinue Kiaaccsl OMHApHbIX 1 §18, 0 y4eOHHU- | Tpymmax, | 3HaHUS B
coeanHeHUI. OKCHIBL. ymp.l | cTeneHu | KoM, OTBEYaTh | OBITY.
4 OKHCJIE- | YMEHHE | Ha
21 3 OcHoBaHHs. 1 §19, | Hus, COIIOCTaB | BOIIPOCHI
ynp.4- | KJ1acCOB | JIATH, YIHUTECIIA.
5 coeauHe | paboTath
22 4 Kucnorst 1 §20, HUH, c
ynp.3, | YMCTBIX | popmyia
5 BEIIECT- MHU.
23 5 Comm 1 §21 BaxX "
24 6 Cocrasnenue HopMyI COJCH. 1 §21, CMECAX.
ynp.2,
3
25 7 OG6o01meHne U cHCTeMaTH3aIHs 1 [ToBTO
3HAaHUU 10 TeMe «BakHenmue PHTH
KJIACChI 6I/IHapHBIX COGHHHCHHﬁ)) OCHOB
HBIE
TOHSAT
ust

TEMBI




26 8 AmMopoHbIe 1 kpuctauimyeckue | 1 AToM. §22 IIpesenTanus
BellecTBa. THUIILI Monekyna
KPUCTAITNYECKHUX PELIETOK duznueckoe

TeJIo.
du3nvecKue
CBOICTBA

27 9 YucThle BELIECTBA U CMECH. 1 CwMecu. §23
Yucrteie
BEIIIECTBA

28 10 IMpakTuyeckas padora Ne3. 1 C.181
«AHau3 NOYBBI M BOJIBD)

HNucrpykrax Th

29 11 MaccoBast 71011 KOMIIOHEHTOB B 1 CwmecHu. §24,
CMECH. Yuctsie yop.

BELECTBA 2,4, 7

30,31 | 12,13 | Pemenwue 3a1a4 Ha HaXOXKJICHHUE 2
MAaccoBOM J0JM KOMIIOHEHTOB
CMECH.

32 14 Ipakruueckas paGora Ned. 1 C.
«IIpuroroBiyieHre pacTBOpa caxapa 185
C 3a/IaHHOM MacCOBOM J0JIeH
PacTBOPEHHOTO BEIIECTBAY
Hucrpykrax Th

33 15 O0600LIEHNE U CUCTEMATHU3ALUS
3HaHui 1Mo reme: «CoeanHeHus
XUMHUYCCKUX DJICMCHTOB.

34 16 KontpoabHas pagora Ne 21mo | 1 §13-
Teme «COoeTMHEHUSI XUMUYECKUX 24
3JIEMEHTOB) IToBTO

pUTH
OCHOB
HBIC
MTOHSAT
ust
TEMBI

Tema 5. U3meHeHus1, mpoucxoasimue ¢ Bemecrsamu (12 yacos)

35 1 du3nyecKue SBICHUS B XUMHUH. 1 CrniocoOsl §25, ®opmu- | YMmenue | YmeHue VYmenue | Ilpesenranus

pa3nenenus | yop.3 | poBaHue | paboTaTh | BeCTH UHTETPU




cMecen MIOHATUI
36 2 XHUMHYECKHE SBICHUS. 1 §26 0
XUMHYECKUE PCAKIIUH. XUMHYe-
37 3 3aKOH COXpaHEHHS MacChl 1 §27, CKHX
BEIIECTBA. XUMHUUYCCKHUC yup. peaknu-
ypaBHEHHS. 2-3 X, UX
38,39, | 4,5,6 | Pacuérsl o XUMHUYECKUM 3 Komngectso | §28, | tumax;
40 YPaBHCHUAM. BEIECTBA. yop. YMEHUS
MounsipHas 2,3 MMCcaTh
Macca. peakuuu
MousipHblid u
00beM paccran-
4142 |78 THIBI XUMUYECKHX PEaKIIUid. 2 §29- | math
30 ypaBHe-
yIp. HUE B
1-2; XUMHYEC
43 9 CKOpOCTh XUMHYECKUX PEAKIIHIA. 1 §31- KUX
Karanuzatopsr. 32 peakuuu-
yop. | sX.
2,6
44 8 IMpakTuyeckasi padora Ne5. 1 C.183
« [Ipr3HAKN XUMHYECKHX
peakuuii» Uucerpykrax Th
45 9 OG600IIIEeHHE U CHCTEMATH3AIHS 1 Peakiun §25-
3HAHUU N0 TeMe «H3menenus, paznoxxenusi, | 32
NPOUCX00SIUjUE C BEUECMEAMUN. coenunenusi, | I1oBTO
oOMeHa, pUTH
3aMeIIeHus OCHOB
HBIE
TTOHSAT
ust
TEMBI
46 10 Konrtpoasnas pagora Ne3. o 1
Teme «H3menenus, npoucxoosujue
C geuecmeamu».

c
y4eOHH-
KOM,
nepUoOaU
YEeCKOU
CHUCTe-
MOI,
aIrOpuUT
MOM
paccras-
JCHUS
ko3 Pu-
IIUEHTOB
B
XUMHYEC
KHX
ypaBHe-
HUSIX;
YMCHHE
UHTETPU
poBaTh
3HAHUS
u3
¢buzukn
B
XUMHIO.

JTMAJIOT,
paboTtatb
B mapax,
paboTtatb
C

YUUTEIEeM.

poBath
MOJTY4CH
HBIE
3HAHUA B
MpaKTu-
YeCKOH
JKU3HH.

[IpezenTanus

Tema 6. Teopusi 3JIeKTPOJIUTHYECKONH TUCCOLUANNHU M CBOICTBA KJIACCOB HEOPraHUu4YecKuXx coequHenni (19 yacon)

47

1

‘ PactBopenue kak puznko —

|1

‘ Honnas

| §34

’ dopmu- ‘ Dopmup ‘ dopmupo ‘ Dopmup ‘ [Ipe3zenranus




XUMHUUYECKUH nporuecc. THurbl CBSI3b.
pactBopoB. IToBTOpHBIN KoBaneuTHas
uHCcTpyKTax 1o T.b. HETOJIApHAs
U MOJISIpHAS
CBs3b. oHEI
4849 |23 DIIEKTPOIUTHYECKAS AUCCOLUALIUS Kucinora §35-
() u teopus D1 36,
yIIp.
1,4,5
50 4 HoHHBIE ypaBHEHHS PEaKIHil OcHoOBaHHE §37,
ymp.2,
5
C.237
51 5 YcnoBus IpoTeKaHUs XUMHYECKUX §32,3
PeaKLuii MEKy pacTBOpaMu 7
3JIEKTPOJIUTOB JI0 KOHIIA C.240
52-53 | 6-7 Kucnots B cBete TO/I §38,
yup.
3,4
54-55 | 8-9 OcnoBanus B cBete TOJ] §39,
yop.
3,5
56 10 Oxcupl, UX Kiaccupukanus u §40
CBOWCTBA. ymp. 3
57 11 Comnu, ux cBOMCTBA. §41
yup.
2,5
58 12 I'enernueckas cBsI3b MEXIY §42,
KJIacCaMU HEOPTaHUUECKUX yrp.
COECIMHEHHH. 2.4
59 13 IpakTnueckas pagora Neb. C.241
«CBoMCcTBa KUCJIOT, OCHOBAaHMIA,
OKCHJIOB M coJieit». Uucrpykrax Th
60 14 O000IIEHNE U CHCTEMATU3AIIMS IToBTO
3HaHuil o Teme: «PacTBopeHue u pUTH
PacTBOPBD». TOHSIT

ne 00

poBaHue
TIOHSITHM
o
pacTBo-
pax,
3JIEKTPO-
JIATHYCC
KOH
JICCOIH
arnuu,
HOHHBIX
ypaBHe-
HUSAX,
KHCJIO-
Tax,
OCHOBa-
HUH,
COJISX,
OKCHJIOB,
OKHCJIH-
TEIIbHO-
BOCCTaHO
BUTEIIb-
HBIX
peakiu-
qX.

OBaHUE
YMEHUS
pabortath
c
y4eOHUK
oM,
ITOPUT
MaMH#
COCTaBIIe
HUS
HMOHHBIX
ypaBHEH
1717871
paccTaHo
BKHU

ko3 Pu-
IIUEHTOB
B
OKHCITH-
TEJIbHO-
BOCCTaHO
BUTEITb-
HBIX
peaknuu-
SX.

BaHUC
YMEHUS
pabortath
UHUBUTY
aJIbHO U B
napax,
COTPYIHHU
4aTh C
YUYUTEIIEM,
yMEHHE
3a/1aBaTh
BOIIPOCHI.

OBaHME
yYMEHUS
UHTErpU
poBaTh
3HAHUS O
paccTBo-
pax,
KHCJIO-
Tax,
OCHOBa-
HUSX,
COJIIX U
OKCHJAX
B
IIOBCE-
HEBHYIO
YKHU3Hb.

[Ipe3enTanus

[Ipe3enTanus

[Ipe3enTanus

IIpe3enTanus

[IpesenTanus




HOHH

BIX
peaki
155:0.¢
61,62 | 15,16 | OxucnurensHo- §43
BOCCTaHOBUTEIIHHBIE PEAKITHH ymp.
(OBP). 1,7
63 17 CBoiicTBa IPOCTHIX U CIOKHBIX IToBTO
BemectB B cBere TOJ] u OBP DHTB
MOHST
ne 0o
HOHH
BIX
peaxit
155:0.¢
64 18 IpakTnueckas pagora Ne7. C.242
Pemienue skcrepuMeHTaIBHBIX
3aga4 no teme: «KOBP»
Hucrpykrax Th
65 19 OG600IIEHHE U CUCTEMATU3ALIUS IToBTO
3HaHUM 1o Teme «PacTBopeHue. pUTh
PactBopsl. CBOIiCTBa pacTBOPOB OCHOB
OJICKTPOJHUTOB, HOHHBIC ABHCHMUS,
OBPTS M HbIE
MOHST
us
TEMBI
66 20 HToroBasi KOHTpPOJbHas padoTa
Ned 3a xypc xumunu 8 kiacca
67,68 | 21,22 | AHamu3 UTOTOBOI KOHTPOJIBHOM C.244

pabortsl. [lopTperHas ranepes
BEJIMKUX XUMHUKOB.




Onucanmue yqeﬁﬂo-MeTounquKoro, MaAaTCPHAIBHO-TEXHUYIECCKOI'0 1 I/IHq)OpMaIII/IOHHOI‘O ob0ecreuyeHus 06p33OBaTeJleOFO

nmpouoecca.
HatypaabHble 00beKkTbI. HaTypanbHble 00bEKTHI, UCTIOIb3yeMble B 00YYEHUN XUMUH, BKIIOYAIOT B ce0sl KOJUIEKIIMA MHUHEPAJIOB U TOPHBIX MOPOJI,
METAJUIOB U CIUIABOB, MUHEPAJIbHBIX YAOOpEHHH, IacTMace, Kay4yKoB, BOJIOKOH U T. J. O3HaKOMIJIEHHE ydaluxcs ¢ 00pa3lnamMH UCXOJHBIX BEILECTB,
IIOJIYTIPOYKTOB M FOTOBBIX M3/IE€IMH MO3BOJSAET NOJYyUYUTh HATJIAHOE MIPEACTaBIECHUE 00 ITUX MaTepHallaXx, UX BHEIIHEM BUJIE, a TAKXKE O HEKOTOPBIX
¢bu3nyeckux cBoicTBaXx. 3HAUYMTENbHbIE Y4eOHO-IIO3HABATEIbHbIE BO3MOKHOCTH MMEIOT KOJUIEKLUH, W3TOTOBJIEHHBIE CAaMMMU OOYYarOIIUMHUCS.
IIpenmMeTsl U1t TAKMX KOJIEKLUN COOMPAIOTCSI BO BPEMS SKCKYPCUI U IPYTUX BHEYPOUHBIX 3aHITHH.
Konnekuu ncnonb3yroTcs TOJNBKO U O3HAKOMIIEHHS YyYallluXCs C BHELIHMM BHMJIOM M (U3UYECKUMHU CBOMCTBAMHM H3Yy4YaeMbIX BEILECTB U
MaTtepuaios. g mpoBeIeHUSI XUMUYECKUX OIBITOB KOJIJIEKIIUU UCII0Ib30BaTh HEIb3SL.
XuMHYecKHe peakTHBbI U MaTepuasbl. OOpallieHre coO MHOIMMHU BELIECTBAMU TpeOyeT CTPOroro COOJIOJEHMS MPaBUII TEXHUKU O€30MacHOCTH,
0COOEHHO IIPU BBIMOJIHEHUH OIBITOB CAaMUMHM ydaliuMucs. Bece Heo6Xxonumble Mephl TPeI0CTOPOKHOCTH YKa3aHbl B COOTBETCTBYIOIIMX JOKYMEHTAX U
MHCTPYKLUSAX, a TAKXKE B IOCOOUSX JJIsl yUUTENEH XUMHUU.
HauOosnee yacTo ucIoib3yeMble peakTUBbI U MaTepUaIbl:
1) mpocThie BelecTBa - Me/lb, HATPUiA, KaIbIIUN, ATIOMUHHN, MarHHi, )KeJ1e30, [IMHK, Cepa;
2) oxcunabl — meau (1), kambims, xxenesa (1), maraus;
3) KHUCIIOTHI - COJIsSIHAs, CepHAsi, a30THAS;
4) OCHOBaHWUsI - THAPOKCHU] HATPHS, THIPOKCUJT KalbLUs, TUAPOKCH Oapusi, 25%-Hblil BOJHBINA pacTBOP aMMHAKa;
5) comu - xmopuasl Harpusi, meau (1), sxenesa(lll); HuTparsl kanus, Hatpus, cepedpa; cynbdatsel meau(ll), xenesza(ll), xenesa(lll), amomunus,
aMMOHMSI, KaJIusi, OpOMU]] HATPHUS;
6) opraHuYecKue COCMHEHHUS - KpaxMaJl, [NIMIMPHH, YKCYCHAs KHCJIOTa, METHIJIOBBII OpaHKeBbIi, (PeHON(TaNICHH, TAaKMYC.
Xumuyeckasi JJabopaTopHasi MocyAa, annaparbl U Npudopbl. XuMuUeckasi mocyja MnoApasJeisiercs Ha JIBE€ IPYNIbL: JJIs BBIIOJIHEHUS OMBITOB
yJalIMMKCS U JEMOHCTPALIMOHHBIX OIIBITOB.
[Tpubopsl, anmapaTel U YCTAaHOBKH, MCHOJIb3yEMblE HA YPOKaX XUMHH, MOAPA3CIAIOT HA OCHOBE IMPOTEKAIOIIUX B HUX (PU3NYECKUX U XUMHUYECKHUX
IIPOLIECCOB C YYAaCTUEM BEIIECTB, HAXOAAIIMUXCS B Pa3HbIX arperaTHbIX COCTOSHUSX:
1) mpubopsI st pabOTHI € Ta3aMHU - MOJyYCHUE, COOMPaHUE, OYMCTKA, CYIIKA, OTJIONICHUE I'a30B; PEaKIIMU MEX/y TTOTOKaMH I'a30B;
2) ammapathl ¥ IpUOOPBI ISl OMBITOB C )KUAKAMH U TBEPABIMHU BELIECTBAMH - TIEPErOHKa, (PUIBTPOBaHKE, KPUCTAITH3AIHS; IPOBEICHNAE PEAKIIHiA
MEX/1y TBEPJbIM BELIECTBOM U KHUAKOCTBIO, KHUJKOCTHIO U KHUJIKOCTHIO, TBEPIBIMU BEILIECTBAMHU.
BHe 3710if kaccudukanmy HaxoaATCA ABE IPYIIbl y4eOHOH anmapaTypsl:
1). 11 u3y4eHus: TEOPETUUECKUX BOMPOCOB XMMHUU - WIUTIOCTPAIIMS 3aKOHA COXPAHEHUSI MAacChl BEIIECTB, JEMOHCTPAIIHS 3JIEKTPOIIPOBOTHOCTH
pacTBOpPOB, AEMOHCTPALAsA ABM)KEHHUS HOHOB B JIEKTPUYECKOM IIOJIE; JUISl M3YYEHMs] CKOPOCTHM XUMHUYECKOHW pPEaKIMU M XUMHYECKOIO
paBHOBECHS;
2). AJid WUTIOCTPAIMM XUMHUYECKUX OCHOB 3aBOJICKUX CITIOCOOOB MOTYYEHHsI HEKOTOPBIX BEUIECTB (CEPHOM KUCIOThI, aMMHUaKa U T. I1.).
BcnomoratenbHyto posib UTpaloT U3MEpUTENbHbIE U HarpeBaTelbHble TPUOOPHI, pa3IMUHbIe TPUCTIOCOOIEHUS ISl BHITIOJTHEHUS OIBITOB.



Moaenu. OO0beKkTaMi MOACITUPOBAHUS B XUMUH SIBIISIOTCS aTOMBI, MOJIEKYJIbI, KPUCTAJUTBI, 3aBOJICKHAE allapaThl, a TAKXKe MPOUCXOISIINE MPOIIECCHI.
B npenonaBaniy XUMHUM UCTIONB3YIOTCS MOJIEIN KPUCTAITMYECKUX PEHIETOK aliMasa, rpadura, cepsl, pocdopa, okcuna yraepoqa(lV), noma, xenesa,
Meau, Maraus. Habopsl Mojeneit aToMoB JIJIsl COCTaBJICHHSI MIAPOCTEPKHEBBIX MOJIEICH MOJICKYJI MPY U3YYCHUU OPTaHHMYECKON XUMUH.

YueOHble MocoOUsI HA Me4yaTHON ocHOBe. B mporecce oOyueHUss XMMHUU HCIHOJB3YIOTCS CIEAYIOLIUME TaOIUIbI MOCTOSHHOIO SKCIOHUPOBAHUS:
«[lepuomuyeckas cucremMa xumuuyeckux dsiemeHtoB J[. M. MengeneeBa», «Tabmuia pacTBOPMMOCTH KHCIOT, OCHOBAaHUW M COJCH», «IJIEKT-
POXUMHUYECKHI psiJl HAIPSKEHUH METaJIIOB.

JlJis opraHu3anuy CaMOCTOSTEIBHONW paboThl OOYYAIOIIMXCS HA YpPOKAaX HCHOJB3YIOT Pa3HOOOpa3HbIC IUJAAKTHYECKHE MAaTepHallbl: TETPAJAW Ha
MEYaTHON OCHOBE, KApTOUKH C 3aJaHUSIMU Pa3HON CTENEHU TPYAHOCTH Il M3YyYEHHUs HOBOIO MaTepuaja, CaMONpPOBEPKH M KOHTPOJS 3HAHHIMA
y4aIIuXCA.

JKPAaHHO-3BYKOBbIE€ CPEACTBA 00y4eHHsl. DKPAHHO-3BYKOBBIC MOCOOWS NENSITCS HA TPU OONBINHME TPYNIBL: CTaTUYHBIC, KBa3WJIMHAMUYHBIC U
nuHamMuuHble. CTaTUUHBIMHU SKPAHHO-3BYKOBBIMH CPEJICTBAMU OOYYEHHMsI SBISIOTCS AUAPUIbMBI, AUANO3UTUBEI (CJIali/Ibl), €AMHUYHBIE TPaHCIAPAHThI
s rpadonpoekropa. Cepun TpaHCIAPAHTOB MO3BOJISIIOT UMHTHPOBATH JIBIKEHUE TTYTEM TOCIIEIOBATEIIBHOTO HAJIOXKEHUS OJTHOTO TPaHCIIapaHTa Ha
npyroii. Takue cepun OTHOCAT K KBa3UAMHAMUYHBIM SKPAaHHBIM MTOCOOHSIM.

JIMHAMHYHBIMA SKPAaHHO-3BYKOBBIMH ITOCOOMSMHU SIBIISIIOTCS TIPOU3BENCHUS KHHeMarorpada: ITOKYMEHTAJIbHOTO, XPOHHKAIBHOTO, MYJIbTHILIN-
kKanuoHHOro. K 9Toil ke rpymme OTHOCSTCS SKpPaHHO-3BYKOBBIE CpeICTBAa OOy4YeHUSs, IS TpeabsSBiIeHHs WHGOPMAlMU KOTOPBIX HEOO0XoauMa
KOMIThIOTEpHAsI TEXHUKA.

Texuuyeckue cpeacTBa o0ydeHusi. [Ipy KOMIIEKCHOM HCHOJIB30BaHUU CPEJCTB OOyueHHUs HEU30€KEH BOIMPOC O BO3MOXKHOCTH 3aMEHBI OJHOTO
MOCOOMS JIPYruM, HAMPUMEpP JIEMOHCTPAIMOHHOTO WIIM J1a0OpaTOPHOTO OIBITAa €ro M300paKeHWEeM Ha dKkpaHe. MHpopmamus, copepxamiascs B
SKpaHHOM IOCOOWH, MPEJCTAaBIsIET COOOW UMb OTPaKEHHE PEaTbHOIO0 MHpAa, UM IMOITOMY OHA JOJKHA HMETh ONOPY B UYBCTBEHHOM OIIBITE
oOyuaromuxcs. B mpoTtuBHOM ciiydae (QOpMHUPYIOTCS HeMpaBWiIbHble U (QopMaiibHble 3HaHUA. OcoOeHHO omacHO (OPMUPOBAHHE HMCKAKEHHBIX
MIPOCTPAHCTBEHHO-BPEMEHHBIX MPEJCTaBICHUHN, MMOCKOJIBKY SKPAaHHOE MPOCTPAHCTBO U BPEMS 3HAYUTEIHHO OTJIMYAIOTCS OT PeaJbHOTO MPOCTPaHCTBA
U BpeMEeHH. DKpaHHOE M0oco0re He MOKET 3aMEHUTh Co00H peabHbId 00BEKT B MPOLIECCE €ro MO3HAHMS BBUAY TOTO, YTO HE MOKET OBITh HCTOYHHKOM
YYBCTBEHHOTO OIBITA O CBOMCTBAaX, CYIIECTBEHHBIX MPH M3YUCHUH XHUMHUU: IIBETE, 3aMaxe, KPUCTALTNYECKOM CTPOCHHUH U T. A. B TO ke Bpems npu
HAIMYUU Y YYal[UXCsl JIOCTATOYHBIX UYBCTBEHHBIX 3HAHWN HA HEKOTOPHIX dTanax OOy4YeHHs] BOCIPOU3BEIACHHE XUMHUYECKOTO OIBbITa B IKPAaHHOM
mocoOUM MOXET OBITH OoJIee 1eIeCO00pa3HbIM, UEM €r0 MOBTOPHAs JEMOHCTPAIIUS.

Ilnanupyemsie pe3yJbTaThl H3y4YeHHsI Y4eOHOr0 mpeamera.

B pesynbrare u3ydeHus XMMUM Ha 6a30BOM YPOBHE YUEHMK JIOJKEH
3HATh/TIOHUMATh:

® XMMUYECKYIO0 CHMBOJIMKY: 3HAKU XUMHUECKUX JIEMEHTOB, (POPMYIIBI XUMHUUYECKUX BEIIECTB, YPaBHEHHUS XUMUUECKUX PEAKLUi;

® BWXHEHIINE XUMHUYECKHE ITOHATHS: BEIIECTBO, XUMUYECKUH DJIEMEHT, aTOM, MOJIEKYJIa, OTHOCUTEIbHBIE aTOMHAsl U MOJIEKYJISIPHAsE MacChl, MOH,
QIJIOTPOTIHSI, U30TOIIBI, XUMHUYECKasl CBSI3b, DJIEKTPOOTPULIATEIHbHOCTh, BAJIEGHTHOCTD, CTETIEHb OKHCIEHHS, MOJIb, MOJIIpHAs Macca, MOJISIPHBIN
00bEM, BEIIeCTBA MOJIEKYJISIPHOTO U HEMOJIEKYJISIPHOTO CTPOEHHUSI, PACTBOPBI, MEKTPOIUT U HEDIIEKTPOIIUT, SJICKTPOTUTUYECKAS] TUCCOITUAIINS,
OKHUCJIUTEIb M BOCCTAHOBUTENb, OKHCIEHHE M BOCCTAHOBJIEHME, TEIIOBOM 3((EeKT peakiuuu, CKOpPOCTh XMMHMUYECKON peakINH, KaTallus,
XUMHUYECKOE paBHOBECHUE, YTIIEPOAHBIN CKeNeT, QyHKIMOHATIbHAS TPYIIa, H30MepHsl, TOMOJIOTHUS;

® OCHOBHBIE 3aKOHBI XMMHH: COXPAaHEHHS MAacChl BEIIECTB, IIOCTOSIHCTBA COCTaBa, IEPUOJUUYECKHN 3aKOH;



OCHOBHBIE€ TEOPUH XUMUU: XUMUUECKOU CBSI3U, HIEKTPOIUTUUECKON AUCCOLMALINH, CTPOCHUSI OPraHUYECKUX COEIMHEHUI;
BOKHEWINIME BEIIECTBA W MaTe€pUajbl. OCHOBHBIC METAJUIBI M CIUIABBI, CEPHAs, COJIAHAs, a30THAs M YKCYCHAas KHUCIOTHI;, IIEJTOYH, aMMHAK,
MUHEpaJIbHbIC YIOOpEHMS, METaH, JTWJICH, alleTWJIeH, OEH30JI, ATaHOJI, JKUPbI, MbUIa, TIIOKO3a, caxapo3a, KpaxMmaj, KJeTdaTka, OeKw,
HCKYCCTBEHHBIC U CUHTETUYECKHUE BOJIOKHA, KAYUyKH, IJIACTMACCHI;

yMeTh:

Ha3bIBATh: 3HAKU XMMHYECKUX DJIEMEHTOB, U3YYCHHBIE BEIIECTBA 10 «TPUBUAJIBHOW) WIM MEKyHAPOJHOM HOMEHKIIATYPE;
onpeaeJATh. BAJCHTHOCTb U CTEIECHb OKUCICHUS XMMHYECKUX JJIEMEHTOB, THUIl XMMHUYECKOW CBS3U B COCAUHEHHUX, 3apsj MOHA, Xapakrep
Cpelbl B BOAHBIX paCTBOPAaX HEOPraHUYECKUX COCAMHEHUM, OKUCIUTENb U BOCCTAHOBUTEb, IIPUHAJUICKHOCTD BEILIECTB K PA3IMYHBIM KJaccam
OpPraHUYECKUX COCAVHEHUN;
XapaKTepU30BaTh. 3JEMEHTbl MaJlbIX IEPUOJOB MO UX MOJOXKEHHIO B nepuoauudeckoi cucreme JI.JM1.MenzaeneeBa; o0uue XMMHUYECKHE
CBOMCTBAa METAJIJIOB, HEMETAJUIOB, OCHOBHBIX KJIACCOB HEOPraHMYECKUX M OPraHUYECKUX COCAMHEHUH; CTPOCHHME U XUMHUYECKHE CBOMCTBA
U3Y4YECHHBIX OPraHUYECKUX COCIUHECHMUI;
O0BSICHATB: 3aBUCHUMOCTh CBOWCTB BEUIECTB OT MX COCTaBa U CTPOCHHUS; MPUPOAY XHUMUYECKOW CBA3M (MOHHOM, KOBAJIEHTHOM,

METAJUTMYECKOH ), 3aBUCUMOCTh CKOPOCTH XMMUYECKON PEaKIUK U TIOJ0KECHUSI XUMHUYECKOTO PABHOBECHSI OT Pa3IMYHbBIX (DaKTOPOB;

BBINOJIHATh XUMHUYECKUN SKCIIEPUMEHT MO PACIIO3HABAHUIO BAKHEUIIUX HEOPraHWYECKUX (KHCIOPOJ, BOJOPOJ, YIIEKUCIBIA ras, aMMHAK,
PacTBOPBI KUCIIOT U IIeN0oueH, XJIOpHUA-, CylIbdaT -, KapOOHAT-UOHBI, MOHBI AMMOHUS) U OPraHUYECKHUX BEIIECTB;
BBIYHMCJIATh. MAaCCOBYIO OO XMMHUYECKOTO JJIEMEHTa 1O (popMylie COeTUHEHHS, MAacCOBYIO JIOJIIO PACTBOPEHHOTO BEIECTBA B PacTBOPE,
KOJIMYECTBO BEIIECTBA, 00bEM UM MacCy pEareHTOB WIH MPOYyKTOB PEAKIUH.
NPOBOAUTH CaMOCTOSTENBHBIA MOMCK XUMUYECKOH MHPOPMALIMHU C UCTIOIb30BAaHUEM PA3IMYHBIX HCTOYHUKOB (HayYHO-TIOMYJISIPHBIX M3IaHUH,
KOMIIBIOTEPHBIX 0a3 JNaHHBIX, pecypcoB MHTepHeTa); MCHOIh30BaTh KOMITBIOTEPHBIE TEXHOJOTHH Ui 00pa0OTKM M IMepenadyd XUMHYECKOH
nH(OpPMALIUY U €€ MPEACTABICHUS B pa3NIUYHbIX (hopmax;

® HCIIOJIBb30BATH npnoﬁpeTeHmﬂe 3HAHUA H YMEHUSA B HpaKTI/[‘JCCKOﬁ JEATCJIBbHOCTH A HOBCC}]HCBHOﬁ ZKM3HU JJId:
e OOBSCHEHUS] XUMUUYECKHX SBJICHUM, IPOUCXOAAIINX B IPUPOJIE, OBITY M HA MPOU3BO/ICTBE;
® ONpeAesICHUs BO3MOXHOCTH MPOTEKAHUS XUMHUYECKUX MPEBPALLCHUI B PA3JIMYHBIX YCIOBUSAX U OLIEHKHU UX MOCJIEICTBUN;
® DKOJIOTMYECKH IPaMOTHOIO MOBEAECHHUS B OKPYKAIOIIEH CpelIe;
® OICHKU BIIMSHUS XUMHUYECKOTO 3arpsI3HEHUS OKPYKAIOIIECH CpeIbl HA OPraHU3M YEJIOBEKA U IPYTHE )KUBbIE OPTaHU3MBI,
e 0e30IacHOro O6paH_[eHI/I$I C T'OPHOYUMHU U TOKCUYHBIMU BCIICCTBAMU, Ha60paTOpHLIM 060p}/'I[OBaHI/IeM;
¢ [IPUTOTOBJICHUS PACTBOPOB 3a,Z[aHHOI>’I KOHILICHTpAaIuu B 6]':>ITy " Ha IMPOU3BOACTBE;
L4 KpHTI/I‘{eCKOﬁ OLICHKHU JOCTOBCPHOCTHU XUMHUYECKOU I/IH(I)OpMaI_[I/II/I, HOCTyrIaIOIJ_leﬁ U3 pa3HbIX HCTOUYHHUKOB.
Iloypo4Hoe muiannpoBanue 9 KJiacc
No Tema u THI ypoka Jara DJIeMeHThI COJePKAHUSA IInanupyembie pe3ybTaThI
w/n IIpeamerHbIe Metanpeamernbie YY1 Jlnq;(;f;lnme

BBenenne. O0uas XxapakTepuCTUKA XMMHYECKHUX 3JIeMEHTOB U XuMHUeckux peakuuii. [lepmoauyeckuii 3aKoH U nepuogUYeCKasi CHCTeMa XMMHYECKUX 3JIeMeHTOB

JA.MN.Menpaeneena. (104.)

1. | Xapaxrepucrukaxumuuec |

Beoanbiii uncrpykraxk no OT u Thb. | Hayuamca: XapakTepu30BaTh

| PeryasituBnble: cTaBsT yuebHbIe

| DOopMUPYIOT




KOT'O 3JIEMEHTAa Ha XapaKTepuCTHKa XUMUYECKOTO XUMHMYECKHE 3JIEMEHTHI 1-3 —T0 3aJ1ayi Ha OCHOBE COOTHECEHUS TOTO, OTBETCTBECHHOE
OCHOBAaHUH €T0 dIIeMeHTa 110 nososkeHusito B IICXD neproza 1o ux nojoxenuto [ICXD YTO YK€ U3BECTHO U YCBOEHO OTHOULIEHHUE K
HOJIOXECHHS B AWM. Menneneesa. J.U. Menpeneena. yHaIIUMCs, U TOTO, 9TO €Ilé YUEHHIO
TTeproauaecKoi cHCTEME HleMOHCTpaLHS: MOJIETH aTOMOB ITonyuam 603M0ACHOCTIY HEH3BECTHO
J. Y. Menneneesa JEMEHTOB 1-3 —T0 nepHozoB HayuumeCcs: OMACHIBATH U3ydeHHble | [lo3HABAaTE/bHbIE:CAMOCTOATENLHO
00BEKTHI KaK CUCTEMBI, IPUMEHSIS BBIJEISIIOT U (YOPMYIIUPYIOT
JIOTHKY CUCTEMHOT'0 aHa/In3a MO3HABATEJIBHYIO LENIb
KommyHukaTHBHBIE: QOPMYIHPYIOT
COOCTBEHHOE MHEHHE M TIO3UIIHIO,
3aJal0T BOIIPOCHI, CTOSAT MOHSTHBIE AJIS
napTHepa NOHSTUS
CBoiicTBa OKCHIOB, XHUMUYECKHE CBOWCTBA OKCHUJIOB, Hayuamcsa: na3piBath o0mye PerynsiruBHbIE: CTaBAT y4eOHYIO IIposBisaroT
KHCJIOT, OCHOBAHUH U OCHOBaHHH , KHCIIOT, COJICH B CBETE XMMHUYECKHEe CBOMCTBA KUCIOTHBIX, 3ajauy, ONpeaesoT YCTOMYMBBIIN
COJIEH B CBETE TEOPUU TEOPHH JJICKTPOTHTHICCKOH OCHOBHBIX OKCHJIOB, KHCJIOT, MOCTIEIOBATENEHOCT IIPOMEKYTOYHBIX | y4eOHO —
3JEKTPOIIUTUYECKON Aucconyanyu 1 OKUCICHUA- OCHOBAHUH U COJIEH ¢ NO3ULUHU Lenel ¢ yueToM KOHKPETHOTO [103HABATENIbHbI
JIICCOIIHAITIH U BOCTaHOBICHMA T3 /1; IpUBOANUTH IPHIMEPHI pe3ynbTaTa, COCTABIISIIOT TUIaH 1 1 mHTEpEC K
OKHCIICHHS- peaxIyii, MOATBEPKAAFOLINX aNrOpUTM ACHCTBUH HOBBIM
BOCCTaHOBJICHHUS XHUMHYECKHE CBOWCTBA: OKCUIOB, I[o3naBaTenbHbIE: crocobam

KHCJIOT, OCHOBAHHMH, COJICH;
OTIPEJIENIATH BEUIECTBO — OKUCITUTENh
Y BEILIECTBO —BOCCTAHOBUTEIIb B
OBP;

Tonyuam so3moocnocmo
HAy4umucs: TPOrHO3UPOBATh
CcocoOHOCTH BEIIeCTBa MPOSIBISATh
OKHCIIUTEIbHbIC UIIH
BOCCTAHOBMTEIILHEIC CBOMCTBA C
YYeTOM CTeTICHEeH OKHMCIICHHUS
9JIEMEHTOB, BXOSIINX B €0 COCTaB

CaMOCTOSITEIILHO BBIICISIOT
(OpMyIUPYIOT MO3HABATEIBHYIO 1IEJb,
HCTIONB3Ys OOIIUE MPUEMBI PEIICHHUSI
3agaq

KoMMyHHKATHBHBIE:

KoHTponb u onieHka neicTBuit
napTHepa

peaicHus 3aga4q

AmdoTepHbIe OKCHIBI U
THJPOKCHIBI

[ToHsATHE O MEPEXOAHBIX DIIEMEHTAX.
AmdorepHocTs. ['eHeTHUESCKHI P
HEPEXOIHOr03JIEMEHTA.

Jlao.onbIT: 1.[lomyuenne rugpokcuaa
[IUHKA ¥ HCCIIeI0BaHUE €T0 CBOICTB

Hayuamcs: xapakrepruzoBaTh
XUMHYECKHE CBOWCTBA aM()OTEPHBIX
OKCHUJIOB U TH/IPOKCH/IOB,;
UCIIOJIb30BaTh MPU XapaKTePUCTHKE
BEIIECTB MOHATHE «aM(DOTEPHOCTDHY,
MPOBOJIUTD OIBITHI,
MOJTBEPIKIAIOIINE XUMHUYECKHE
cBOMcTBa aM()OTEPHBIX OKCHIOB U
THAPOKCHU/IOB;

Honyuam eozmosicHocme
HayuumuvCcs: 0CO3HaBaTh 3HAUCHHE
TEOPETHYECKHUX 3HAHUH JUIs
MPAaKTHYECKOH AeATeTbHOCTH
9eJoBeKa

PerynsituBHble:

[TpuHUMAIOT ¥ COXPaHAIOT y4eOHYIO
3aj1a4y, yYUTHIBAIOT BbIJICJICHHBIE
YUHUTEJIEM OPUEHTHPHI JICHCTBUS B
HOBOM y4eOHOM Marepualie B
COTPYAHHUYECTBE C yUUTEIIEM
Ilo3naBartenbHbIC:

CraBst u GopMyIHPYIOT IPOOIEMY
YPOKa, CAMOCTOSITEIIEHO CO3/al0T
AITOPUTM JICSITEIBHOCTH NIPH PELICHUH
POOIEMBI

KomMyHuKaTHBHBIC!

[TposBISIIOT aKTUBHOCTB BO
B3aUMO/ICHCTBUM JIJIsI PELICHHS
MO3HABATENbHBIX H
KOMMYHHUKATHBHBIX 3a/1a4(3a/1a10T

[posiBrsiroT
IIoOposKeTaTeNh
HOCTb,0T3LIBYHB
0OCTb, KaK
IIOHMMaHKE
YYBCTB
NPYTUXIOJEH U
CoTIepeKUBAHUE
HM




BOMPOCHI, GOPMYJIUPYIOT CBOU
3aTpyJHEHHUs, PeUIaraloT MOMOIIb B
COTPYIHUIECTBE)

Tlepuonuueckuii Crpykrypa [ICXD JI.1. Menneneena. Hayuamcsa: onuceiBaTh U PeryasitTuBHbIe: Ornpenensior
3akoH u [leprogndeckas Crpoenue atoma. OU3MIECKUN CMBICIT XapaKTepu30BaTh TAOIHIHYIO [TnarupyroT cBOM IEHCTBUS B CBOIO JINYHYIO
cucrema NOPANKOBOr0 HOMEpPA, HOMepa nepuoaa, | gopmy IICXD I.1. Menneneesa; COOTBETCTBUH € IIOCTABJIEHHON TTO3UIINIO,
. Y. MenneneeBa B CBETE HOMEpa I'PYIIEI XHMHIECKOT0 3JIEMCHTA | nenaTh yMO3AKJIIOUEHMsI O XapakTepe | 3adadei U YCIOBUSMHU €€ pealu3alun aJICKBaTHYO
Y4EHUsI O CTPOCHHMHU aToMa B [ICX3 1.1 l\:[eHz[eneeBa. [prmanuer U3MEHEHUS CBOUCTB XUMHUYECKUX muddepenumpo
MSMEHEHUS CBOHCTB XUMUYCCKUX 3JIEMEHTOB C YBeNUUYeHrneM 3apsiioB | [lo3HaBaTeIbHBIE: CTABST BaHHYIO
SNICMCHTOB H HX COCMHCHHH B aTOMHBIX SJIEP. 1 GOPMYJIUPYIOT LIEH U TTPOOIEMBI CaMOOIIEHKY
TCpHOJIaX 1 IPYIIIAX, TIABHEIX THonyuam eozmooicnocms ypOKa; OCO3HAaHHO U MIPOU3BOJIBLHO CBOMX YCIIEXOB
noarpynnax [CX3 JI.M. Mennencesa, Hay4umucs: IPUMEHSATh 3HAHUS O CTPOSIT B yCTHOW U MUCbMEHHOW (opmMe | B yuebde
JemMoHcTpaums: pasanuHblie HOpMBI N
TAGITHIL ePHOIUECKOH CHCTEMBL. 3aKOHOMEPHOCTSX NEPUOANYECKOI -
Ja6.ombiT: 2. Mojie/mpoBaHHe CHCTEMBI XUMHUYECKHX JIIEMEHTOB KoMMyHHKATHBHBIE: 5
nmocTpoerms TTepHOTHISCKOH CHCTEMEL ﬂJIﬂVO6T>}ICHeHI/I}I U TIPEBUIICHAS Bnanenue MOHOIIOTHYECKOH 1
LW Menzeneesa CBONCTB KOHKPETHBIX BELIECTB JIMajornaeckoit popmamMu pedn
Xumuyeckas XuMudecKkasi OpraHu3alysl )KUBOU U Hayuwamcsa: xapakrepu3oBartb PerynsiruBHBIE: paboTaTh 1O IUIAHY, DopmMupoBaHue
opraHusanus >KUBOU U HEXUBOU NPUPOAbL. XUMUUECKUH XMMHUYECKHH COCTaB XMBOH KJIETKH; | MCHOJIB3Ys CIELUAIbHO MOA0OpaHHbIE | OTBETCTBEHHOTO
HEKUBOI MIPUPOJIBI COCTaB s1/Ipa, MAaHTUH U 36MHOHN KOpPBL. | COCTaB Apa, MaHTHH 3€MHOW KOPBI, | CPEICTBA. YMEHHE OLICHUTH CTETICHb OTHOIICHHS K
XWMHYECKHUE HIIEMEHTHI B KIIETKaxX Ionyuam eo3moocHocms ycriexa WiH Heycliexa cBoei YUCHHIO
KHBBIX OpraHM3MOB. Makpo- 1 Hayuumvcs. OOBSICHATE MHp C TOUYKH | JIESTEIFHOCTH
MHKPO3JIEMEHTHI. 3pEHUS] XUMUH ITo3HaBaTe/IbHBIE: AaHATM3UPOBATD,
JemoHcTpanusa:Mopens cTpoeHus CpaBHHMBATh U 0000IaTh N3yICHHbIC
3eMHOTO IIapa B IMONIEPECUYHOM noHATHA. CTPOUTH JIOTHIECKOE
paspese paccyxJeHue, BKIIIoYasi yCTaHOBJICHHE
MIPUYIMHHO — CJICICTBEHHBIX CBS3EH.
[MpexacTBisaTh HHGOpPMaALIUIO B BUJIE
pHUCYHKa
KoMMyHuUKaTHBHbBIE:
OTcTanBaTh CBOIO TOUKY 3pEHUS,
MIPUBOJNTH apTYMEHTHI, TOITBEPKAAs
ux (aKTamu
Knaccudukarys OO0o01meHne cBeieHNI 0 XUMHIECKuX | Hayuamca: ycTaHaBINBaTh PeryasTuBHbIe: Onpenenstor
XUMHUYECKHX PEaKIUH 110 peaknusx. Knaccudukamms MPUHAIIIEKHOCTh XUMHYECKOH BriBuraroT Bepcun pemeHus BHYTPEHHIOIO
Pa3IMYHBIM OCHOBAHHSAM XMMHUUYECKHUX PEAKIMH 110 pa3JIndHbBIM | PeakIuH K ONpeAeEHHOMY THITY 0 | MpOOJIeMbl, 0CO3HABATh KOHEUHBIH TIO3UIIHIO
OCHOBAHUSIM: OJTHOMY M3 KJIaCcCH(PUKAIIMOHHBIX pe3ynbTar oOydJatomuxcs
COCTaBy M YHUCIy PEarHPYIOLINX MIPHU3HAKOB: 1) 10 YHCITy U COCTaBy Ha YpOBHE
00pa3yIomuxcs BEIIeCTB, TEIUIOBOMY | MCXOJHBIX BEIECTB U MPOIYKTOB Ilo3HaBaTenbHbIE: MTOJIOKUTETHHOT
a¢dexTy, peaxmu (peaKuy COeAMHEHMS, Br1bnparoT OCHOBaHUS M KPUTEPHH A | O OTHOIICHHS K
HaIpaBJICHUIO, U3MEHEHUIO CTETICHEW | pa3lio’KeHUs, 3aMelIeHns 1 00MeHa); | Kiaccuukamum 00pazoBaTeNbHO
OKHCJICHHS 3JIEMEHTOB, 00Pa3yIOIINX 2) 10 BBIICIICHHUIO FITH IIpeobpa3oBeIBaTh HHPOPMALIHIO U3 My IIpo1ieccy,
pearupyroue BenecTsa, gase, MOTJIONIEHHIO TETUIOTHI (PEaKIIUH OJTHOTO BU/Ia B APYTOi M BEIOMPATH IS | MMOHUMAIOT
HCIONb30BaHUIO KAaTaIU3aToPA. 9K30TEpMHUUECKHE U ce0st ynoOHyto popmy dukcanun HEO0OX0/IMMOCTh
Jla6. onbITHI: 9HJOTEPMHUYECKHE); Ipe/ICTaBICHUS HHPOPMAIUU yUeHHs

3. 3amMmelenue Keae30M MeIH B

3) Mo M3MEHEHHUIO CTeNeHeH




pactBope cynbdara meau (II)

OKHCJICHHSI XUMHYECKUX DJIEMEHTOB
(peakiuu OKUCIUTETHHO-
BOCCTaHOBHUTEJIHHEIE ),

4) 110 0OpPaTUMOCTH IPOLIECCA
(peakiun oOpaTuMBbIe 1
HEoOpaTHMEIE);

Ionyuam 803modcHOCMb HAYYUBCAL:
COCTaBJIATh MOJICKYJISIPHBIE U
TMIOJIHBIC HOHHBIE YPAaBHEHUSI 110
COKpAIIICHHBIM HOHHBIM
YpaBHEHHSIM.

KoMMyHUKATHBHBIE:

OTcTanBaTh CBOIO TOUKY 3pEHUS,
MIPUBOJNTH aPTYMEHTHI, IIOATBEPKAAs
nx (akxramu. Pa3znmngaTe B yCTHOU pedn
MHEHHE, T0Ka3aTeIhCTBA, THIIOTE3HL,
TEOpUH

IlonsTre o ckopocTu
XUMUYECKOW peaKkLu

IIonATHE O CKOPOCTH XUMHUYECKOU
peakuuu. OakTopsl, BAUSIONINE HA
CKOPOCTb XUMUYECKUX PEAKLIUI.
JdemoncTpauuu:

3aBUCUMOCTb CKOPOCTH
XUMHUYECKON peaKkMy OT PUPOBI
pearupyrommx BeIIeCTB.
3aBUCUMOCTb CKOPOCTH XUMUYECKOU
peakuuu OT KOHIEHTpallUU
pearupymroIux BEIIeCTB.
3aBUCUMOCTh CKOPOCTH XUMHUYECKON
peakiuy OT TIoaan
COMPUKOCHOBEHHUS PEArupyrommx
BEIIECTB («KHITAIIUH CIIOM»).
3aBUCUMOCTb CKOPOCTH XUMHUYECKOU
peakuuu ot

TEMIIEPATYPBI pearupyroInx
BEILIECTB.

JIa6. OnbITHI:

4. 3aBHCHMOCTBH CKOPOCTH
XUMHUYECKOW PEaKIMU OT

MPHUPOJIBI PEATUPYIONINX BEIIESCTB Ha
IIpUMepe B3aUMOAECHCTBUU KHUCIIOT C
MeTajulaMu. 5. 3aBUCUMOCTD
CKOPOCTH XUMHUYECKOU PEAKIUH OT
KOHLEHTPALUU PEarupyroumx
BELLECTB Ha MpUMEPE
B3aMMOJCHCTBHSA I[IUHKA C COJISHOM
KHUCJIOTON pa3InyHON KOHIIEHTPALUH.
6. 3aBUCUMOCTb CKOPOCTH
XUMHUYECKON peaKIiy OT IUIOIIAHI
COTPUKOCHOBEHHUS Pearupyrommx
BEIIECTB.

7.MoienupoBaHue «KUISIIETO CIOS.

Hayuamca: na3biBath GakTopsl,
BIIHSIIOLIME HA CKOPOCTh
XMMHUYECKOH peaky U 00BSICHAT
UX BJIMSIHAE HA CKOPOCTH
XMUMHUYECKOH peakIiK; Ha3bIBaTh
(haKTOpHI, BIUAIOIINE HA CMEICHNE
XMUMHYECKOTO PAaBHOBECHS.

Honyuam eo3modncnocmo
HAy4umucs: NPOrHO3UPOBATh
pe3ybTaThl BO3ACHCTBUA
pa3nuHbBIX (GaKTOPOB Ha M3MEHEHHUE
CKOPOCTH XUMUYECKOM peakuuy;
MPOTHO3UPOBATH PE3YJILTATHI
BO3/ICHCTBYS Pa3IMYHbIX (pakTOpPOB
Ha CMEIIEHUE XUMUIECKOTO
paBHOBECHS

PerynsiruBubie:
CaMOCTOSITeIbHO O0HApYKUBAIOT U
(bopMyHPYIOT IPOOIEMYy.

Ilo3HaBaTeabHbBIE:

BBISBISTIOT IPUYXHBL U CIICICTBHS
siBiieHud. CTPOSAT JIOTHYECKUE
paccyXICHHUS, YCTAHABIHBAIOT
MIPUYUHHO — CJICJICTBEHHBIE CBSI3U

KoMMmyHuUKaTHBHBIE:

VY4YUTHIBAIOT pa3Hble MHEHUS U
CTpeMATCS K KOOPAUHAIIMU PA3IMUHBIX
MO3UIHHA B COTPYIHUUYECTBE,
(bOpMYyIHPYIOT COOCTBEHHOE MHEHHE U
TIO3UIIHIO

IIposBisaroT
YCTOMYMBBIN
yaeOHOo —
MIO3HABATENIbHBI
1 UHTEpEC K
HOBBIM OOIIIIM
crocobam
pemeHus 3aga4d




8. 3aBHCHUMOCTH CKOPOCTH
XUMHUYECKOU PEAKIMH OT
TEeMIIePaTypPhl PEarnpyoIInX BEIIECCTB
Ha TIpEMEpe B3aMMOJICHCTBHS OKCHIA
memu( I1) ¢ pactBopoMm cepHOi
KHCIIOTBI PA3JINYHOM TeMIIepaTyphl

8. | KaranmuzaTopsr Karanuzatops! u katanus. Hayuamca: ucnons3oBaTh npu PeryasiTuBHbIC: YcBoeHnue
WHruburopsl. AHTUOKCUJAHTHI. XapaKTepUCTUKE IpeBpalieHU VY4UTBIBAIOT NPaBWIIO B IUTAHUPOBAHUM | IIPABUI
JemMoHcTpanuu: BEIIIECTB MOHATHS «KaTaIu3aTopy, W KOHTpOJIE crloco0a perieHus, HUHAWBUYaNbHO
I'oMoreHHBIH U reTeporeHHbIH «UHTUOUTOP», «AHTUOKCUIAHTBD», OCYILECTBJISIIOT TOIIATOBBIM KOHTPOIb | IO U
KaTanu3bl. DepMEHTaTUBHBII MIPOBOJUTDH HECIIOKHBIC XUMHUECKHUE 6e30macHoro
katanus. lHrubupoBanue. OTIBITHI ¥ HAOIOZICHUS 32 Ilo3naBaTenbHbIC: MIOBEICHUS
Jla6.onbITHI: H3MCEHECHUSIMH CBOMCTB CBOMCTB CaMOCTOSITETBEHO CO3AAI0T AITOPUTM BUC,
9. Paznoxenue BEIIECTB B MPOIIECCE NPEBPAICHAHN, | IESATEIFHOCTUT IIPU PEIICHUH MPOOIEM | YTOXKaromIux
MIEPOKCH/Ia BOAOPO/IA C TIOMOIIBIO cobmonate npasmia Th u OT. Pa3IMYHOTO XapaKTepa KHU3HU U
oxcuza Maprasna (IV) n xkaranassl. Tonyuam eosmodicnocme KoMMyHHKAaTHBHBIE: 3I0pOBBIO
10. O6HapyxeHHe KaTajla3sl B Hayuumucs: TPaMOTHO oOpamarbess | JloroBapHBarOTCS O COBMECTHOM moaen
HEKOTOPBIX MUILIEBBIX IPOIYKTaX. C BEIIECTBAMH B IIOBCETHEBHON JIESITEIIFHOCTH, MIPUXOIAT K 00IIeMy
11. UarubupoBaHue B3aUMOJICHCTBHS | )KU3HH pEIIeHHIO, B TOM YHUCIIE U
KHCJIOT ¢ METaJIaMH YPOTPOITHHOM CTOJKHOBEHHUIO MHTEPECOB
9. | OGobuieHue n Hayuamca: 06001maTh 3HaHUS U PeryasiTuBHbIC:
cucTeMaTH3alys 3HaHUH NPE/ICTABISITh UX CXEM, TaOJIuII, BHocsT He00X0AUMBIE KOPPEKTHUBEI B
o Teme «BBenenue» Ipe3eHTalui JieficTBHE TIOCIIe eTo 3aBepIIeHHs Ha
OCHOBE €r0 H yueTa XapakTepa
C/ICNaHHBIX OIINOOK
Ilo3naBartenbHbIe:
CrposT peueBoe BBICKAa3bIBAHUE B
YCTHOH M THCEMEHHOH (popme
KoMMmykaTnBHBIE: KOHTPOJIHPYIOT
JIeWCTBHA IIapTHEpa
10. | KourpoabHas KonTtpons npenmeTHbIX 1 Hayuamca: npuMeHsTh ostydeHHble | PeryJsiTHBHBIE: OCYIIECTBIISIIOT Bripaxaror
padoraNel METaINpeIMETHBIX Y4eOHBIX AeHCTBUIl | 3HAHUA U CHOPMHUPOBAHHBIC YMEHHS | MOIIATOBBI M UTOTOBBIA KOHTPOJb IO | aJeKBAaTHOE
o teme «BBeneHue» no TeMe « Beenenue. JUIsl peLIeHUs] YUeOHBIX 3a1a4 pe3ynbTaTy MTOHUMAaHNe
O6m1ast XxapaKTepUCTHKA XUMUYIECKUX Ilo3HaBaTenbHbIE: MIPUYHH ycIiexa
3JIEMEHTOB M XUMHUYECKHUX PEaKIIHi. CTPOSIT peyeBOe BHICKA3bIBAHNE B U Heycrexa
Ilepuoauueckuii 3aK0H U YCTHOU ¥ IMCBMEHHOH (opMe y4aeOHO
Ilepuonuueckas KoMMyKkaTHBHBIE: yUUTHIBAIOT IEeSTSIILHOCTH
cucTeMa XUMHYECKHX 3JIEMEHTOB pa3HbIe MHEHUS U CTPEMSTHCS K
. . MenneneeBay KOOpJMHAIMH Pa3IMYHBIX IO3UIIHHA B
COTPKYJHHUYECTBE
Tema 1. Meranabi(184.)
11. | Honoxenue [onoxeHnue MeTannos B Hayuamca: xapakTepu3oBaTh PerynsiruBnbie: Onpenensior
3JIEMEHTOB-METaJIOB B Ilepuonuueckoil cucreme METAJUIBI [I0 UX MOJIOKEHHUIO B [TpuHUMAIOT ¥ COXPaHAIOT YyU4eOHYIO CBOIO JINUHYIO
ITepuonuueckoii cucreme XUMHUYECKUX 3JIEMEHTOB IICX5 A.N.Mengeneesa, 3ajauy, INIAHUPYIOT CBOU AECHCTBHS B MIO3ULUIO,




. N. MenaeneeBa u . . Menpaeneea. Metainuyeckast OIUCHIBATh CTPOCHHE COOTBETCTBUH C ITOCTABJICHHOM 3a/ja4eil 1 | a/IeKBaTHYIO
0COOEHHOCTH CTPOCHHUS MX KpHUCTAJUTMIECKas perIeTka u (u3ngecKre CBONCTBAa METAUIOB, | YCIIOBHSIMH €€ pean3aliin nmudepeHIIpo
aToMoB. Ou3MUYECKIe MeTa/lInyecKasi XMMUYECKas CBA3b. O0OBSCHATH 3aBUCUMOCTE CBOUCTB | Ilo3HaBaTeJbHbIE: BaHHYIO
CBOWCTBa METAJIJIOB. Obutme pu3nvecKrne CBOHCTBA METaJUIOB OT WX ITOJIOKCHHS Vcnonb3yioT 3HaKOBO — CHMBOJIMIECKHE CaMOOIICHKY
CruraBbl METAJUIOB. [ICXD JJ.M.MeHaeneena; cpencraa CBOHX YCIIEXOB
CrutaBbl, UX CBOWCTBA M 3HAUCHHE. Ionyuam eo3moorcnocmeo KommykaTuBHbIe: B yuebe
JdeMmoncrpauum: Hay4umucs: NPOrHO3UPOBaATh ApPryMEHTHPYIOT CBOIO MO3ULIUIO U
OO0pa3siipl CIIaBOB CBOMCTBa HEM3YUYEHHBIX KOOPJIUHHUPYIOT €€ C MO3UINH MMapTHEPOB B
9JIEMEHTOB M UX COCUHEHHUM HA | COTPYAHUYECTBE
OCHOBE 3HAaHHUU O
HNEPUOIUIECKOM 3aKOHE.

12. | XuMuveckue CBOWCTBA XuMHuecKkue CBoiicTBa METaIOB Kak | Hayuamca: onuckIBaTh CBOWCTBA | PeryasiruBHbIE: DopMupyrot

METaJJIOB BOCCTAHOBHTEIJICH, a TAKKE B CBETE MX | BEIISCTB HA OCHOBE HaOmoneHui | [TocraHOBKA yueOHOM 3a7a4u Ha OCHOBE YMEHHUs
TTOJIOKECHHUS B DJIEKTPOXUMHYECKOM 3a UX IPEBPALMICHUSIMH, COOTHECEHHS TOTO, YTO U3BECTHO H HCTIONB30BaTh
PSRy HapsDKEHUH METaJLIOB. JIEMOHCTPHUPYEMBIMU YUUTEIEM, | YCBOCHO , M TOTO, YTO €IIe HEM3BECTHO 3HaHUA B OBITY
Jemoncrpauuu: B3anmoaeiicteue HCCIIEIOBaTh CBOMCTBA BEIIECTB Io3naBarte/ibHBIE:

METAJUIOB C HEMETaJJIaMH. B XO/I¢ BHITTOJTHCHUS BriiBmxeHne runioTes, X 000CHOBaHHE,

JIa6. onbIThl: 12.B3anMoneiicTBue 71a00paTOPHOTO OTIBITA, IENATh JI0Ka3aTeIbCTBO

PacTBOPOB KHUCIIOT M COJIEH ¢ BEIBOZIBI O 3aKOHOMEPHOCTSIX

MeTaJulaMu CBOMCTB MeTaJIOB B nepuogax 1 | KoMmykaTuBHbBIE:
rpymnmnax. Y4aBCcTBYIOT B KOJUIEKTUBHOM
Tonyuam eo3modrcnocme 00CyX)AeHUU npobieM, MPOSIBIISIOT
Hay4umucs: IPOTHO3UPOBATh aKTHUBHOCTh BO B3aUMOJEWCTBUU ISt
XUMHUUYECKHE CBOICTBA penieHus KOMMYHHUKaTHUBHBIX u
HEM3YUYCHHBIX 3JICMEHTOB U HX MTO3HABATEIFHBIX 33129
COEIMHEHUH Ha OCHOBE 3HAHMM O
MIEPUOTNTIECKOM 3aKOHE.

13. | MeTayuisl B IPHPO/IE. Merannsl B npupoze. O6mue Hayuamcsa: cocTaBnsaTh PerynsituBHble: Tl'oprocts 3a
Oo6mrue CHOCOOBI MX TOITYYCHUS. YpaBHEHHS PEAKIUH , JIeKAMMUX B | YUUTHIBAIOT MPABUIIO B TUIAHUPOBAHHUU U poccuiickyto
CrocoOBI UX Jlad. onmbITHI: OCHOBE ITOTyYCHHS METAJIOB. KOHTpOJIE criocoda IeHcTBHS HaYKy
MOJTyYEHUS 13. O3Hakomiienue ¢ pyaamu xenesa | Ilonyuam 603mModcHOCHb I[lo3naBatenbHbIe:

14. OxpamyBaHi€e IUIAMEHH COJISIMH Hay4umucs: IPUBOJUTh Hcnonb3yroT MoUCK He0OXOIUMOiA
HIETOYHBIX METAIIJIOB MpUMephl YpaBHEHUN PEaKIIHii, MHGOPMAIIH JJIS BBITOJTHEHHS YI€OHBIX
JIeXKAIUX B OCHOBE 3aJJaHUi C HCIIOJIb30BaHUEM Y4EeOHOIT
MIPOMBIIIJIEHHBIX CTIOCOOOB JUTEPaTypHI
MOJIyYEHUs YyTYHA U CTaJIH. KomMmykaTuBHbIE:
YYUTHIBIOT pa3Hble MHEHUS U CTPEMSTHCS
K KOOpJIMHAIMK PA3IUYHbIX TO3ULUH B
COTPYAHUYECTBE

14. | PemreHne pac4eTHBIX PacueTHble 3a71aun 10 ypaBHEHUAM Hayuamcsa: pewaTh pacyeTHble PeryasTuBHbIe: OBnazeHue
3a]1a4 ¢ MOHITHEM XUMHUUYECKHUX peaKlMii, IPOTEKAOIUX | 3aJaud 10 YpaBHEHUSAM OueHuBalOT NPABUIBHOCTD BBIOJIHEHUS HaBbIKaMU JJIs
Maccoeas 0075 8bIX00a C y4acTHEM METAJJIOB U UX XUMHUUYECKUX peaKLui, JIEHCTBUS Ha YPOBHE aJIeKBaTHOM MIPaKTUYECKON
npodykma COEJIMHEHUI MIPOTEKAIOLIUX C YYACTUEM PETPOCIEKUBHON OLIEHKU JIeSITEIbHOCTH

METAJIJIOB M UX COECIMHEHUH.
Ilonyuam 6o3moorcHocmy

Ilo3HaBaTe/ibHBIE:
Bri6upatot Hanbosee s hexTruBHBIC




Hay4umucsa. pemaTh
OJTUMITHAHEIC 33aJa49H.

crocoOBI pemeHuns 3a1a4, KOHTPOIHPYIOT
1 OIICHUBAIOT IPOLIECCHH PE3YIbTaT
JIESITETTFHOCTH

KommykaTnBHBIe!
KoHTponupyroT neicTBus napTHepa
15. | IlonsTHE O KOPPO3HUU Kopposust meTamios u crioco0s! Hayuamca: ncions3oBaTh MpH PerynsatuBHbie: Ymenne
METaIIOB 0opBOBI ¢ HEH XapaKTEePUCTHKE METAJUIOB M X | Pasmuuaror crioco6 u pe3ynbTaT JEHCTBHS | HHTETPHUPOBATH
coequHeHu nouatus «kopposus | Ilo3HaBaTeJbHBIE: MOJIy4ECHHBIE
METaJUIOBY, «XUMUYecKas Brnaneror o0muM npremMom peneHust 3HaHUS B
KOPpO3H», 3a1au MIPAKTUYECKUX
«QIEKTPOXHUMUYECKAS KommykaTuBHbIe: YCIIOBUSIX
KOPPO3HsD», HAXOAUTH CIIOCOOBI JloroBapuBaoTCsi 0 COBMECTHOM
3aIIUTHl METAJUIOB OT KOPPO3UH. | JIESITEILHOCTM, IIPUXOIAT K 00IeMy
Ionyuam eosmoorcHocms PELICHUIO
Hayuumuvcs | IPUMEHSTh 3HaHUS
0 KOPPO3HH B XKU3HH.
16. | Ilemo4Hble METAILIBI: OOmas xapakTepHUCTHKA IETOYHBIX Hayuamuca: naBats PeryasTuBHbIe: PasButne
o01Iast XapaKTepUCTHKA MeTaIoB. MeTalibl B IPUPOIE. XapaKTEePUCTHKY IIEITOYHBIM [TnaHupyIOT CBOM EHCTBHS B CBS3H C OCO3HAHHOTO,
OOmue crnocoOb! X MOTyYCHHS. MeTaJIaM I10 UX HOJDKECHHIO B MIOCTABJICHHOH 3a7adell ¥ yCIOBHAMH ee YBaKHTEJIEHOTO
CrtpoeHue aTOMOB. I[ICXD J.M.Menneneena, pelieHus u
[IenouHbIe METAIBI — MPOCTHIE HCCIIeI0BaTh CBOMCTBRA Ilo3naBaTenbHbIE: JIo0poskenarTeb
BELIECTBA IIEJTOYHBIX METAJIIOB — KaK CraBsit ¥ (OpMYIUPYIOT LIENU U HOT'O
IMPOCTBHIX BEHICCTB. HpO6HeMI>I YpOKa OTHOLICHMHA K
IHonyuam eo3mooicnocms KommykaTuBHbIe: JIpyToMy
Hay4umucsi: TPAMOTHO AJIeKBaTHO HCIOJIB3YIOT PEUCBBIC yenoseky. Ero
oOpaImaThest ¢ BEIecTBaMH B cpeacTsa st 3PPEKTUBHOTO PEIICHUs MHEHHIO,
MIOBCETHEBHON JKU3HH. KOMMYHHUKaTHBHBIX 3a/1a4 CIOCOOHOCTH
BECTH JTAJIOT C
JPYyTUMHA
JIFOJIBMH
17. | CoenuHEHUS MIEIOYHBIX Baxnelinume coequHeHUs WENOUHbIX | Hayuamca: XapakTepu3oBaTh PeryasTuBHbIe:
METaIoB METaJJIOB — OKCHJIBL, TUAPOKCHIB U | (DM3UUYECKHE U XMUMHUYECKHE YUUTBHIBAIOT MPAaBUIIO B IUIAHWPOBAHUH U
COJU (XJIOPHIBI, KApOOHATHI, CBOWCTBA OKCUIOB U KOHTpOJIE CItocoba penieHus
Cynb(aThl, HUTPATHI), IX CBONCTBA U TUIPOKCHUJIOB 1IEJIOYHBIX Ilo3naBartenbHbIC:
NPUMEHEHHE B HAPOJAHOM XO3SIHCTBE. | METaJIOB, COCTABIIATh Hcnonb3yroT MOUCK HE0OXOIUMOiA
Kanwuiiaele ynoOpeHus. XMMHUYECKHUE YPABHEHUS, nHGOPMALINH JUTS BBITIOJIHEHHS Y4€OHBIX
JdemoncTpanumn: XapaKTepHU3yIolllhe CBONCTBA 3a/IaHUH C MCTIOJIb30BAHUEM YIEeOHOM
OO0pas1pl MEeNTOYHBIX H IIEJTIOYHBIX METAJIIIOB, PEIIATh JIATPATYpPhI
LIEJI0YHO3EMENBHBIX METAIIOB. «UEMOYKM MPEeBpaLCHUH. KommykaTusHbIe:
BsaumMopelicTBuie HaTpusl, TUTHUSA C Tonyuam eo3modicHocme VY4UTBIBAIOT pa3HbIe MHEHUS U CTPEMSTCA
BOz0I1. B3aumoneiicTBue Hatpus ¢ HAY4umuvcsi: COCTaBIIATh K KOOPAMHAIIUY Pa3IHYHBIX TO3ULUN B
KHCIOPOAOM «LEMOYKM) MPEBpaLCHUH. COTPYAHUYECTBE
18. | leno4yHo3eMenbHbBIE OOmmas xapakTepHUCTHKa 3JIEMEHTOB Hayuamuca: naBats PeryasituBHbIC: PasBurue
MEeTaJUIbL: 00Ias rnaBHOU noarpynns! 11 rpynmsr. XapaKTePUCTUKY ITnanupytoT cBOM JEHCTBUS B CBSI3H C OCO3HAHHOTO,
XapaKTepUCTHKA CTpoeHne aTOMOB. HIETIOYHO3EMENTFHBIM MeTaJlIaM MTOCTaBJICHHOH 3a/1a4ei U YCIIOBHUSIMH €€ YBa)KUTEIEHOTO




[Ilenouno3eMeNbHBIE o ux nospkenuto B [ICXD penieHus u
METaJUIbl — IIPOCTHIE BEIIECTBA. JI.1.Menneneena, Ilo3naBaTeJbHbBIC: JoOporkenarens
XapaKTepu30BaTh COCTaB aTOMOB, | CTaBAT U (GOPMYIHPYIOT LETH U HOTO
HCCIIeI0BaTh CBOWCTBA poOJIEeMBI ypoKa OTHOIICHHSA K
LIEJIOYHBIX METAJIJIOB — KaK KommykaTuBHbIe: JIpYromy
TIPOCTHIX BEIECTB. AJIeKBaTHO HCIIONB3YIOT PEUCBBIC yenoBeky. Ero
Tonyuam eo3modicnocme cpenctBa st 3G (HEKTUBHOTO PEIICHUS MHEHHUIO,
HAy4umucs: TpaMOTHO KOMMYHHUKATHUBHBIX 3a7a4 CIocOOHOCTH
00pamaTecs ¢ BENIECTBAMHE B BECTH JMAJIOT C
MMOBCETHEBHOM JKU3HHU JIPYTAMU
19. | Coenunenus Baxwneiimue coequHeHUst Hayuamcs: xapakrepu3oBaTtb PeryasituBHbIC: IO ABbMU
HIEI0YHO3EMETBHBIX LIEJIOYHO3EMETbHBIX (U3NYeCKUEe U XUMUYCCKUE YYUTHIBAIOT MPAaBUIIO B IJIAHUPOBAHUU U
METaJJIOB METaJJIOB — OKCH/JIbL, THIIPOKCHUJIBI U | CBOMCTBA OKCUAOB U KOHTpPOJIE CrIoco0a pereHust
COJH (XJIOPHUIBI, KapOOHATHI, THUIPOKCUIOB Ilo3naBaTenbHbIE:
HUTpATHI, Cyab(atel, pocdaTsr), UX | MEIOYHO3EMEIHHBIX METAJIIOB, Hcnonp3yroT TOuCK He0OX0aiMMOit
CBOWCTBA W IPUMECHEHUE B HAPOAHOM | COCTaBJIATH XUMUICCKUE WHPOPMALINH [T BHITIOHEHHS YIeOHBIX
XO3SHCTBE. YpaBHEHHS, XapaKTCPHU3YIOIIHEC 3aJJaHul C UCTIOJIh30BaHUEM YICOHO
JemMoHcTpanuu: CBOMCTBA LIEIOYHBIX METAIOB, JTUTPATYpPhI
BzanmonelicTBue Kanbiys ¢ BOJOMH. pemaTh «IEeTOYKN» KommykaTtuBHbIe:
B3aumonelictBue maruus ¢ [IPEBPALLEHUM. Y4UTHIBAIOT Pa3HblE MHEHMS U CTPEMATCS
KHCIIOPOOM. Tonyuam eo3modicnocme K KOOPJIWUHAIINH PA3IUYHBIX TTO3UIIHH B
Jlad. onbITHI: Hay4umucs: COCTaBIATh COTpYIHUYECTBE
15. BzaumoencTBIe KaJablUs C «LETI0YKU» NIPEBPALLEHUN
Bojoi. 16. [lomydyeHue ruapokcuia
KaJIbIHUS U UCCIIEJOBAHUE €TO
CBOICTB
20. | AmroMuHUIT — Crpoenue aroma, (puznuecKue u Hayuamuca: naBats PeryasTuBHble: DopMUPYIOT
MIePEXOTHBINA AIIEMCHT. XAUMHYECKHE CBOVICTBA aJFOMHUHUS KaK | XapaKTEPUCTUKY ATFOMHUHUS 10 [TraHUpYIOT CBOM NEHCTBUA C HHTEpEC K
duznyeckue u MIPOCTOr0 BEIIECTBA ero noyokenuio B [ICXD [IOCTABJICHHOM 3a/1adyeil U yCIOBUSIMU €€ KOHKPETHOMY
XUMHYECKHE CBOMCTBA J .M. Menneneesa, peIIeHs, OLICHIBAIOT MTPABHIHLHOCTD XAMHIECKOMY
amromunus. [Tonyduenue u XapaKTepu30BaTh COCTaB aTOMa, | BBITIOJHEHUS NEHCTBUS JJIEMEHTY
MPUMEHEHNE aTFOMUHUS Xxapaktepu3oBaTh ¢pusnueckue 1 | [lo3HaBaTebHbIE:
XUMHUUYECKHE CBOICTBA CaMOCTOSITeTTbHO BBICTSIOT U
AITFOMUHUS, OOBSICHSITh (hOpMyIHUPYIOT NTO3HABATENBHYIO 11Eb,
3aBHCUMOCTH CBOICTB QJIFOMUHUS | HCIIOJB3YIOT OOIIHME MPUEMbI PEIIICHUS
ot ero noioxenus B [ICXD 3a1a9
J.U.Menneneesa, 00bsSICHAT KommykaTusHbIe:
MPUYUHBI XUMUUYECKON JomyckaroT BO3BMOXHOCTb Pa3IMUHbIX
WHEPTHOCTH aJIIOMHUHUSL. TOYEK 3PEHUsI, B TOM YHCIIE HE
Honyuam eo3moorcnocmo COBIAJAIONIMX C UX coOCcTBeHHON. 1
Hay4umucs: TpaMOTHO OPHUEHTHUPYIOTCS Ha MO3ULIMIO TAPTHEPA B
oOpamiathbcs ¢ BEMIECTBAMHU B OOIIEeHNN W B3aUMOJCHCTBHH
[IOBCE/THEBHOM KU3HU
21. | CoenmuHEeHUs ATFOMUHHS CoeanHEeHNS aJTIOMUHUST — Hayuamcs: xapakTepu3oBatb PerynsituBHbIe: DopmupyroT




— OKCHJ] ¥ THAPOKCH, NX aM(OTEepHBIN | (pr3udecKkre 1 XUMHUIECKHE YuuThIBalOT IPABWIIO B INIAHUPOBAHUU U yMeHue
OKCHUJ U TMIPOKCHUI, UX xapakrtep. Baxueiimue conu CBOMCTBA OKCHJA U TUAPOKCUAA KOHTpOJIE crioco0a penreHus HHTETPUPOBATH
aM(pOTEpHBIN XapaKTep. AIIOMUHMUSL. AJIOMUHUS, COCTABIISATD Ilo3naBaTenbHbIE: MOJTy4EeHHBIE
IIpumeHeHNe altOMUHUS U €T0 XUMUYECKUE YPABHEHMUS, Vcnonp3yroT TOUCK HE0OX0aIMMOit 3HAHUS B
COEIMHEHUM. XapaKTEepU3YIOLIUE CBONCTBA WHGOPMALINH [T BBITIOHEHHS YIeOHBIX MIPKTHYECKYIO
Jla6. onbITHI: ATFOMUHUS, PEIIATh «IETOYKI» | 3aJaHUH ¢ HCIOIB30BaHUEM yUeOHOH KI3HD
17.llonyueHue IIpeBpalCHUH. JUTPATYPhI
TUAPOKCHUIA ATIOMUHUS U Tlonyuam eozmoocnocmo KommykaTuBHbI€!
HCCIIeIOBaHNE HAy4umucs: COCTaBIATh Kontponupyrot neiicTBue napTHepa
€ro CBOUCTB. «LETOYKU» NIPEBPALLEHUI

22. | IlpakTuyeckas padora OcymiecTBieHuE LENOYKI Hayuamcsa: obpammatbes ¢ PerynsiTuBHbIE: Pa3Burue
Nel XUMHUYECKHUX 7ab0paTopHBIM 000opyaoBaHKHeM | OCyIIECTBISIOT NOMIATOBBIH KOHTPOJIb 0 | KOMMYHHKATHB
Ocy1iecTBIeHNE IETTOYKH NIPEBPALLEHUI 1 HarpeBaTEeIFHBIMHU IPHOOpPaAMH | PE3yNbTaTy HOTO
XUMHUYECKHX B COOTBETCTBUU C MPaBUIAMHU KOMIIOHEHTA B
MpeBpaLICHUH TEeXHUKH 0€30IacHOCTH, Ilo3naBaTenbHbIE: oOmmeHnn u

ONMCHIBATH XUMUYECKUH Brnanerot o0 mpueMoM penieHus COTPYIHUYECTBE
9KCIIEPUMEHT C TIOMOIIBIO SI3bIKa | 3a1a4 co

XUMUH, JENATh BBIBOJIBI 110 KommykaTuBHbIe: CBEPCTHUKAMHU U
pe3ybpTaTaM 3KCIIEPUMEHTA. VY4YUTHIBAIOT pa3Hble MHEHUSA U CTPEMATCS | YUUTEISIMU
Tlonyuam eoz3moorcnocmo K KOOPAMHAIIMY Pa3INYHBIX ITO3UINH B

Hay4umucs: OCO3HABATh COTPYAHUYECTBE

HEOOXOAUMOCTb COOJIIOICHHS

npaBui b u OT as coxpaHeHus

310pOBbSl OKPYKAIOIIHX.

23. | XKemneso — anmemMeHT Pacnonoxenue xenesa B [ICXD 1. 1. Hayuamuca: naBats PerynsituBHble: DopMUPYIOT
VIlIrpymmsr mo6ogHOo Menzieneesa u CTpOEHHE €r0 aTOMA. XapaKTepUCTHUKY >keje3a 1o ero | IlmaHupyroT cBOM JEHCTBUS C HHTEpPEC K
noarpynnsl. dusnueckue Du3nYeCcKUe 1 XUMHYCCKHIE CBOHCTBA nospkenuto B IICXD [IOCTABJIEHHOM 3a/la4yeil U yCIOBUSIMU €€ KOHKPETHOMY
1 XUMHUYECKHUE CBOMCTBA JKeJjie3a — MPOCTOro BEHICCTBA J.N.Menneneena, pelIeHus, OLICHUBAIOT IPaBUIIBHOCTh XUMHUYECKOMY
skenes3a. Haxoxnenue B XapaKTepU30BaTh COCTAB aTOMa, | BBIIIOJIHEHUS AEHCTBUS 3JIEMEHTY
TPUpPOJE. xapakrepn3oBath (pusnueckre 1 | Ilo3HaBaTeabHbBIE:

XMMHYECKHe CBOHCTBA XKele3a, CaMOCTOSITENbHO BBIICISIOT U
OOBSICHATH 3aBUCHUMOCTb CBOHCTB | (OPMYNIHPYIOT MO3HABATEIBHYIO 1€,
’KeJie3a OT ero MOJ0XKEHUS B UCTIOJIb3YIOT OONINE TPUEMBI PEIICHUS
[ICXD JI.N.MeHnneneena, 3a1a4
HCCIIEI0BATh CBOMCTBA Xkee3a B | KoMMykaTUBHbIE!
XO7I€ BBITIOJTHEHUS JloImycKaroT BO3MOXHOCTD PAa3IMIHBIX
71ab0paTOPHOTO OIBITA, TOYEK 3pPEHUS], B TOM YHCIIE HE
ONKCHIBATH XUMUYECKUI COBITQJIAIONINX € MX cOOCTBEHHOM. 1
9KCIEPUMEHT. OPHUEHTHUPYIOTCS Ha MO3ULIMIO IAPTHEPA B
Honyuam eo3moorcnocmo O0IIEHNY ¥ B3aUMOJIEHCTBUH
Hay4umucs: TpaMOTHO
oOpamiathbcs ¢ BEMIECTBAMHU B
[IOBCE/THEBHOM KU3HU

24, | CoenuHeHwus xees3a I'enernyeckue psibl Fe”'u Fe* Hayuamcs: xapakTepu3oBatb PerynsituBHbIe: PazButue




+2,+3 uX Ka4ecTBEHHOE Baxneiimme conm xene3a. 3HaueHHE | (U3MYECKHE H XUMHIYCCKHUE YYHUTHIBAIOT IPABWIIO B INTAHUPOBAHUH U OCO3HAHHOTO,
oTIpesieNeHue. xKernesa CBOWCTBa OKCH/IOB H KOHTpOJIE crioco0a penreHus YBa)KUTEIBEHOTO
I'enernueckue psager  Fe U €r0 COEIUHEHUN U1l IPUPOABI U THIPOKCHUIOB JKENe3a, Ilo3naBaTenbHbIE: u
2 Fe™, HApOJHOTO XO3AHCTBA. COCTaBIIATH XUMHUECKHUE Vcnonp3yroT TOUCK HE0OX0aIMMOit o0posKeTaTeNb
JemMoHcTpanum. YPaBHEHHS, XapaKTEPU3YIOLIHE WHGOPMALINH [T BBITIOHEHHS YIeOHBIX HOTO
BsaumoeiicTBue MeTAILIOB C CBOMCTBA COSIMHEHUH Kene3a, 3aJJaHUl C NCTIOJIH30BAHNEM YICOHOM OTHOIIIEHUS K
HeMmeTtaamu. [loxydeHue IIPOBOJUTH Ka4eCTBEHHbBIE JUTPATypBI JIpyromy
ruapokcunoB xenesa (II) u (I1I). peakuuu, NOATBEPKIAALOIINE KommykaTuBHbIe: yenoseky. Ero
Jla6. onbITHI: HaJIn4Me B BOJHBIX PACTBOpax VY4UTBIBAIOT pa3Hble MHEHUS U CTPEMSATCS | MHEHHUIO,
18. BzaumopeiicTBue xenesa ¢ KaTHOHOB XeJle3a, pelaTh K KOOPAMHAIIMY Pa3INUHBIX TO3UIUN B CHOCOOHOCTH
COJISTHOH KHCIIOTOH. «LEMOYKM MPEeBpalCHUH. COTPYAHUYECTBE BECTH JHAJIOT C
19. IlonyueHue rTuAPOKCUIIOB Xxkene3a | [lonyuam 6o3modcHocms JIpYTUMU
(1) u (II1) u u3y94eHne X CBOWCTB. HAay4umuvcs: COCTABIATH JIOTBMU
«IETIOYKM MPEeBPaIeHIH,
COCTaBIIATH MOJIEKYISIPHBIC H
TIOJTHBIC HOHHBIC YPAaBHEHHUS T10
COKpAIIeHHBIM HOHHBIM
YpaBHEHHSIM

25. | ITpakTuyeckas pagora [Tomyyenne u cBOMCTBA COENUHEHHI Hayuamca: obpamarbes ¢ PeryasTuBHbIe: OBnageHue
Ne2 METaJlJIOB nabopaTopHbIM 00opyaoBaHKueM | OCyIIECTBISIOT NOIIATOBBIH KOHTPOJb 110 HaBbIKaMU JJIs
IlonyueHue u cBolicTBa U HarpeBaTeJIbHBIMHU IPHOOpPaMH | Pe3yJIbTaTy IIPAKTUYECKON
COEIMHEHUI MeTallIoB B COOTBETCTBHH C NPaBUIIaMH JIeSITeNTBHOCTH

TEeXHUKHU 0€30IacHOCTH, Ilo3naBaTenbHbIE:

OIHCHIBATh XUMHUYCCKUI CtposT peueBoe BbICKa3bIBaHUE B yCTHON
HKCIEPUMEHT C IMOMOIIBIO SA3bIKa | M MUCHMEHHOU (hopMe

XUMHH, JIENATh BEIBOJIBI TIO KommykaTuBHbI€:

pe3yIbTaTaM SKCIIEPUMEHTA. YYUTHIBAIOT pa3HbIE MHCHUS U CTPEMSTCS
Honyuam eo3mosicHocms K KOOPJAWHAIINY Pa3IHIHBIX TO3UIAN B
Hay4umucs: 0CO3HABATh COTPYAHUYECTBE

HEOOXOAUMOCTE COOJTIOIEHUS

npaBun b u OT mns coxpaneHus

3I0POBbSI OKPYKAIOIIHX.

26. | IIpakTuyeckasi padoTa Pemenne skcriepuMeHTAIBHBIX Hayuamcs: obpamarbcs ¢ PerynsiTuBHbIE: OBnajeHue
Ne3 3a/1a4 Ha paclo3HaBaHHUEe U nabopaTopHbIM 000pyg0BaHueM | OCYIIECTBIISIOT MOIIATOBhIA KOHTPOJIb 110 HaBBIKAMU JIJISI
Pemenne HOJy4YEeHHE COeIMHEHUI METaJIOB 1 HarpeBaTeJIbHBIMHU NIPHOOpPaMH | Pe3yNIbTaTy MPaKTHYIECKOH
9KCHEPUMEHTAIBHBIX B COOTBETCTBHH C IPaBUIIAMH JIeSITeTTBHOCTH

3aaa4 Ha pacrio3HaBaHUE U
MoJy4yeHue CO@I[I/IHCHI/Iﬁ
MCTaJIJIOB

TEXHUKH 0€30IMaCHOCTH,
OITMCHIBATh XUMHUYCCKUI
JKCIIEPUMEHT € IOMOIIBIO SI3bIKA
XUMUH, ACIaTh BEIBOABI 110
pe3ysbTaTaM 3KCIepUMEHTa.
szyqam BO3MOIHCHOCMb
Hay4umucsl: 0CO3HABATh
HEOOXOUMOCTh COOJIIOICHHS
npaBui b u OT ans coxpaneHus

Ilo3naBartenbHbIC:

[TpoBoasT cpaBHEHNE U KJIACCH(PUKALINIO
O 3aJJaHHBIM KPUTEPUAM
KommykaTusHbIe:

JloroBapuBarOTCsi O COBMECTHBIX
JIEHCTBUSX B PA3IUYHBIX CUTYaLUsX




CBOETO 3[I0POBBS 1
OKPY’KaIOIIHX.
27. | O060OIIEHIE 3HAHHIA 1O Hayuamca: o600maTs 3HaHus 1 | PeryJasiruBHbIe: Bripaxator
Teme «MeTanTbl MIPEICTaBIATh UX CXeM, TabmuI, | BHOCAT HE0OXOANMBIE KOPPEKTHUBEI B aZIeKBaTHOE
MIpe3EHTALNN JIEHCTBUE MOCIE €ro 3aBEpLICHMS Ha [IOHUMAaHHE
OCHOBE €T0 U yUeTa XapakTepa CIeNaHHBIX | IMPUYMH ycliexa
omudOoK 1 HeycIexa
Ilo3naBartenbHbIE: yueOHOI
CrposT peueBoe BHICKa3bIBAHUE B YCTHOW | J€ATEIBHOCTH
U IUChMEHHOH opme
KoMMykaTnBHBIE: KOHTPOJIHPYIOT
JICWCTBHS TapTHEpa
28. | KonrpoabHas paéora KoHTponb npeMeTHBIX 1 Hayuamca: npuMeHsTh PerynsiruBnbie: [MposiBnsiroT
Ne2 METanpeIMETHBIX yYEOHBIX ICHCTBUI | TOJydEHHBIE 3HAHUS U OCyIIEeCTBISAIOT UTOTOBBIN U MOLIATOBBIH | OTBETCTBEHHO-
o Teme «MeTayuTbD o Teme «MeTauTbl» c(hOopMHUpPOBaHHBIC YMEHUS IS KOHTPOJIb 110 Pe3yIbTaTy CTh 32
penieHust yueOHbIX 3a1a4 IMo3HaBarenbHbIE: PE3YIBTaTHI
CtposT peueBoe BEICKa3bIBAHUE B yCTHOU
U IUCEMEHHOH (hopme
KomMmykaTuBHBIE: KOHTPOIHPYIOT
JIeHCTBUS TapTHEPA
Tema 3. Hemeranibi(284.)
29. | OOmas xapaKTepuCcTUKa OO1as xapakTepucTHKa HEMeTaIoB: | Hayuamcs: naBate onpeneneHus | PeryjasTuBHbIe: dopMHpOBaHHe

HEMECTAJIJIOB

nosioxkeHue B Ilepuoauueckon
CHUCTEME XUMHUYECKHUX JIEMEHTOB
. 1. MenneneeBa, 0COOEHHOCTH
CTPOEHHSI aTOMOB,

3NEeKTPOoOTpHIATeNbHOCTE (D0) Kak
Mepa «HeMETATHIHOCTIY, pin D0.

Kpucrammmuaeckoe ctpoeHue
HEMETaJIOB — MPOCTHIX

BewecTB. Aymorponus. uznueckue

CBOMCTBa HEMETAILJIOB.

OTHOCHUTEILHOCTh MOHSATHI «METaJl»

U «KHEMCTAJLID)

IIOHATUSAM
«3JICKTPOOTPHUIIATEIIEHOCTE) «
AJUTIOTPOTIHS» XapaKTEePU30BaTh
HEMETAJJIBI 110 UX ITI0JOXKECHUIO B
[ICXD JI..Menneneena,
OTIMCBHIBATh CTPOCHHE
(u3ugecKre CBONCTBA
HEMETAJIJIOB, OOBSACHATH
3aBUCHMOCTH CBOWCTB
HEMETAJIJIOB OT KX TOJIOKEHUS
[cxn
JI.1.MeHneneeBa;coCTaBIsATh
Ha3BaHUS COCIUHEHHI
HEMEeTaJlIoB Mo (hopMyse U
($hopMyII IO Ha3BAHMIO, HAYYATCS
JIaBaTh OMPEICIICHHUS
«AIJIOTPOIIHUS», «AJIOTPOITHBIE
MOTU(DUKAIIAN.

szyqam BO3MOIHCHOCHb
Hayuumucsi: NIPOTHO3UPOBATh
CBOWCTBA HEU3YYCHHBIX
3JIEMEHTOB M MX COCJUHEHHH Ha
OCHOBE 3HaHUU O

[InanupyroT cCBOM ACHCTBUA B CBSI3U C | TOTOBHOCTH U
MOCTABJICHHOM 3a/1a4eii U YCIOBUSIMA | CIIOCOOHOCTH K

ee peLIeHus
Ilo3naBarenbHbIE:
Crassit ¥ (OPMYIUPYIOT LIENU U
poOIEeMBI ypoKa
KommykaTtuBHbIe:
AJIeKBAaTHO HCIOJIB3YIOT peUYEBbIC
cpencrea s 3 dekTuBHOTO
pelIeHns] KOMMYHHKATHBHBIX 33124

00yUYCHHIO U
CaMOpa3BUTHIO U
caM000pa30BaHHUIO Ha
OCHOBE MOTHBAIIUH K
00y4YeHHIO U
[MO3HAHHIO




TICPUOINICCKOM 3aKOHC

30. | OGiue xumuyecKne OO0urre XUMHUYECKHEe CBOMCTBA Hayuamcsa: xapakrepu3oBaThb PeryasTuBHbIe: PasBuBaror
CBOMCTBa HEMETAJLJIOB CTpOEHUE HEMETAaJIOB, O0IIIHe [TocTanoBka y4eOHOM 3a1a4l HA OCO3HaHHOE
HEMETAIIIOB. XUMUYECKHE CBOMCTBA OCHOBE COOTHECEHMSI TOT'O, YTO OTHOIIEHUE K CBOUM
Hewmeramnel B npupoae u HEMETaJIOB, ONMCHIBAThH OOIINE | M3BECTHO M YCBOCHO , M TOTO, UTO COOCTBEHHBIM
CHocOOBI UX MOTYICHUS XUMUYECKHE CBOMCTBA el1e HEU3BECTHO MOCTYIIKaM

HEMETAJIJIOB C TOMOLIBIO SI3bIKA Ilo3naBaTenbHbIE:

XUMHH, COCTABIISATH yPABHEHUS BriiBHXKEHUE TUTIOTES, UX

XMMUYECKHUX PEaKIUi, 000CHOBaHNE, JOKA3aTEIbCTBO

XapaKTepU3yIOIUX XUMUIECKHE

CBOMCTBa HEMETAILIOB HX KommykaTuBHbI€:

COEJIMHEHUH VY4aBCTBYIOT B KOJUIEKTUBHOM

Tonyuam eo3modcnocms 00CyXIeHUH POOIIEM, TIPOSIBISIOT

Hay4umucs: NIpOrHo3upoBaTh AKTUBHOCTb BO B3aUMOJICHCTBUU JJIs

CBOMCTBa HEU3YUYEHHBIX pelIeHNsT KOMMYHUKaTUBHBIX U

3JIEMEHTOB M UX COCJUHEHUM HA | MO3HABaTEIbHBIX 3a1a4

OCHOBE 3HaHUH O

NEPUOINYECKOM 3aKOHE

31. | Bomopox [Tonoxenue Bogopoaa B Hayuamca: xapakTepu3oBaTh PeryasTuBHbIe: DopMHPYIOT

Ilepunoguueckoii cucteme BOJOPOJ 1O €r0 MOJOKEHUIO B PasmirgaroT criocod u pe3ynpTar KOMMYHUKaTUBHBII
XUMHYECKHUX IJIEMEHTOB [ICXD JI..U.MeHneneena, IEUCTBHUS KOMIIOHEHT B
. N. MenneneeBa. CTpoeHne aroma XapaKTepU30BaTh CTPOCHUE Ilo3naBaTe/bHBIE: OOIICHUH U
u Mounekyisl. Pusnueckue u aToMa BOJIOPOa, OOBSICHATH ero | BiangeroT oOmuM npueMoM pelieHust | COTpYAHUYECTBE CO
XMMHYECKHE CBOMCTBA BOJAOPO/A, €T0 | BO3MOXKHBIE CTEIICHH OKHCICHUA, | 3aj1au CBEPCTHUKAMHU B
MOJIydeHHE U IIPUMEHEHHE. XapaKTepu30BaTh KommykaTuBHbIE: npoiiecce
Jla0. onbITHI: ¢bu3nYecKne 1 XUMUIECKHUE JloroBapuBarOTCs O COBMECTHOM o0Opa3zoBaTenpHON
20. [Nomyuenue CBOWCTBa BOJOPOAA, OOBICHATH JIeSATENBHOCTH 10 PYKOBOJCTBOM JIeSITENIbHOCTH
1 pacro3HaBaHue BOIOPOAA 3aBUCHUMOCTh CBOMCTB BOAOPOJA | YUMUTENIS

ot nosoxenus ero B [ICXD

J.N.MeHnneneena, onuchIBaTh

nmabopaTopHEIE U

MIPOMBIIIJICHHBIE CIIOCOOBI

MOJIy4EeHHUS BOJOPOJA

THonyuam eo3modcHocme

Hayuumucs: OOBACHATH

JIBOMCTBEHHOE ITOJIOKEHUE

Bozopoza B [ICXD

J.M.MeunneneeBa, rpaMOTHO

oOpaIaThest ¢ BEIeCTBaMH B

MOBCETHEBHOM JKU3HU

32. | Bona Crpoenue monexynsl. Bogoponnas Hayuamcs : xapaktepu3oBaTh PerynsituBHble: HmeroT nenoctHoe

XHMHYECKas CBI3b. Pu3nueckue
CBOMCTBA BOJBI. AHOMAJIMN CBOMCTB
BoAbL. ['mapoduibHbIe U
ruIpooOHBIE BENECTBRA.

CTPOCHHUE MOJICKYIIBI BOJIOPOJIA,
(bu3nYeCKre U XUMUYCCKHE
CBOMWCTBA BOJIBI, OOBSACHSTH
aHOMAJIUU BOJIbI, CITOCOOBI

[TnanupytoT cBOU JEHCTBUSI B CBSI3U C
[IOCTaBJIEHHOM 3a/1a4ueil U yCIOBUSMU
ee peleHus

Ilo3naBaTenbHbIE:

MHPOBO33pEHHE,
COOTBETCTBYIOIIEE
COBPEMEHHOMY

YPOBHIO pa3BUTHUS




XUMIYeCKHe CBOICTBA BOJIBI. OYWCTKH BOJBI, IPUMEHSTE B CraBat u GOpMyIHPYIOT HETH U HayKH
KpyroBopoT BOJIbI B TIpHpoOIE. OBITY (PYIIBTPBI IJIST OUUCTKH POoOJIEMBI YpoKa
Bopoounctka. Aspanust BOAbI. BO/IbI, IPABHJIBHO UCIIONIB30BaTh | KoMmykaTuBHBIE!
BrrToBeie pmiTpEl. MuHEpaTBHBIE MHUHEpabHYIO BOY, BEIMONHATE | KOHTponmpytoT neiicTBus mapTaepa
BoAbI. JIMCTHIIMPOBAaHHAS BOJA, €€ pacueTsl o ypaBHEHISIM
MIOJTy9ICHHE ¥ TPUMEHCHNE. XUMHYECKUX PeaKIluii,
Jlag. OmBITHI: MPOTEKAIOLINX C YYaCTHEM BOJIBI.
21. UccnenoBaHue NOBEPXHOCTHOTO Tlonyuam eozmoorcnocmo
HATSDKCHUSI BOJIBI. Hayuumvcsi: 0ObEKTUBHO
22. PacTBOpeHHUE epMaHTaHaTa olLleHMBaTh NH(pOpMaLHUIO O
KaJisl WM METHOTO KyIopoca B BEIECTBAX M XMMHUUECKHX
Boze. 23. 'mapaTanus nporeccax, KpUTHIECKH
00e3BOKEHHOTO CcyIb(aTa OTHOCHUTHCS K IICEBAOHAYTHOU
vemu (I1). 24. Usrorosnenue nHpOpMAaLNH,
TUIICOBOTO OTIIEeYaTKa. 25. HemoOpPOCOBECTHON peKIaMe
O3HakOMJIEHHE € KOJUIEKLUEN
OBITOBBIX (PHIIBTPOB.
26. O3HaKOMJIEHHE C COCTaBOM
MHHEpPaJIbHON BOJbI
33. | Tamorensr: obmas OO11ast XxapaKTePUCTHKA T'aJIOTCHOB: Hayuamcs: xapakrepu3oBaTh PeryasiTuBHbIE: [posBisroT
XapaKTepUCTHKA CTPOEHHUE aTOMOB; IPOCTHIE BEIIECTBA | CTPOCHHE MOJIEKYI aJOTeHOB, IInaHupyIOT CBOM NEUCTBUS B CBA3M C | SKOJIOTHYECKOE
1 OCHOBHBIC COCIMHCHHS I'aJIOTCHOB, OITMCBHIBATH (1)I/I3I/I‘ICCKI/IG u MOCTaBJICHHOMN 38.,[[8,‘-16171 " yCJIOBUAMU CO3HAHUC
ux cBoiictBa. KpaTkue cBeneHus o XMMHYECKHE CBOICTBA €€ peueHus
xJope, 6pome, ¢rope u Hoxe. raJIoTeHOB Ha OCHOBE IMo3znaBarenbHbIe:
[IpuMeHeHNE TaJIOTCHOB U HaOJIOICHUIT 32 UX CraBat u GOpMYIHPYIOT HETH U
WX COCMHCHUI B HAPOJTHOM MIPEBPAICHUSMHI BO BpeMs poOIEeMBI ypoKa
XO3SHCTBE. JIEMOHCTPAIMOHHBIX OMBITOB, KommykaTuBHbIE:
JeMoHcTpanuu: OOBSCHATH 3aBUCHMOCTH CBOWCTB | AJIEKBaTHO UCIIONB3YIOT pEUCBEIC
OO0pa3Ipl TATOTeHOB — TaJIOTCHOB X OT ITOJIOKCHIS B cpenctea s 3phekTHBHOTO
MPOCTHIX BemiecTB. B3aumoaeiicteue [ICX5 J.U. Menneneera, pelIeHNss KOMMYHUKAaTUBHBIX 3aa4
rajjoreHoB ¢ HaTPUEM, aTFOMUHHEM. COCTaBJIATH (POPMYIIBI
BriTecHenue xjiopoM 6poMa win Hojla | COeAMHEHHUH TajJOreHOB U 0
U3 PacTBOPOB UX COJeH (dopMynaM 1aBaTh Ha3BaHUS
COEMHEHUSIM rajloTeHOB
THonyuam eo3modcnocms
Hay4umuvcs: OCO3HABATh
HEO0OX0AMMOCTb COOJIIOICHHS
MPaBHJI SKOJIOTHYECKON
0e301acHOCTH NP OOPAILEHNH C
raJloreHaMu
34. | CoennHEHUs raJOreHOB OCHOBHBIE COCTUHEHHS TAIOTCHOB: Hayuamcsa: ycranaBnuBath cBs3b | PeryjisiTuBHbIe: Bocrnuranue
raJoreHOBOJI0POIbI, COIIH MEXX1y CBOWCTBAMH COEAWHEHNH | YUNTHIBAIOT IPABUIIO B OTBETCTBEHHOT'O
TaJIOr€HOBOJOPOJHBIX KUCJIOT. 1 UX IPUMCHCHUEM, U3YyYaTh IUTAaHUPOBAHWHU U KOHTPOJIC criocoba OTHOILICHUS K
Jdemoncrpanumn: CBOMCTBA COE/IMHEHUM raJIOTEHOB | pEelIeHUs pUpoJe
O06pa31p! IPUPOTHBIX B XOJI€ BBIIIOJIHEHUS Ilo3naBarte/bHbIC:




COEAMHEHHUH XJI0pa.

Jla6. onbITHI:

27. KauecTBeHHAsI peakins Ha
TaJIOTeHU-HOHBI

J1a00PATOPHBIX OTBITOB ,
Tonyuam 803mocHOCIb
HAy4umsca.: NCIONb30BaTh
pHOOPETEHHBIE KOMIIETEHIIMN
IPY BBIIIOJIHEHHN TPOSKTHBIX
paboT 1Mo U3yYSHHUIO CBOMCTB U
CHOCOOOB MOJTY4YEHHS U
pacro3HaBaHUs COEJIMHEHUH

Hcmonb3yroT MoucK HeoOX0aAMMO
MHOOPMALNH [T BHITIOITHEHHS
y9eOHBIX 33JaHUH C UCTIOIE30BAaHIEM
y4eOHOM TUTpaTyphI
KommykaTtuBHbIe:

YYHUTHIBAIOT pa3HbIC MHEHHS U
CTpeMSTCS K KOOPIUHAIIHI
Pa3TUYHBIX O3UIUI B

raJIOTeHOB COTPYAHUYECTBE
35. | IpakTuyeckas padora Pemenne skcriepuMeHTaNbHbIX 331a4 | Hayyamcs: oOpaiarbes ¢ PerynsiruBnbie: OBnanenue
Ne4 o teme «lIloarpymnmna ranoreHos» 7abopaTopHbIM 000opyaoBaHueM | OCyIIECTBISIOT HOIIATOBBIHA HaBbIKaMU JUIs
Pemenne W HarpeBaTeJIbHBIMU MPUOOPAMH | KOHTPOJIb 110 PE3YJITATY NPaKTHIECKOU
9KCIEPUMEHTAIBHBIX B COOTBETCTBHU C NIPaBHJIaMHU JeSITeIbHOCTU
3a/ad o TeMe TEXHHUKH 0€3011acHOCTH, Ilo3naBaTenbHbIE:
«Iloarpymnma rajioreHoB» ONMCHIBATH XUMUYECKUI [IpoBoasT cpaBHEHUE U
SKCTIEPUMEHT € TIOMOIIBIO SI3bIKa | KJIACCHU(UKAIUIO 10 331aHHBIM
XMMUH, JIeJ1aTh BBIBOJIBI TI0 KPHUTEPHUSIM
pe3ysbTaTaM KCIIEpPUMEHTA. KommykaTuBHbI€:
Honyuam eo3moorcnocmeo Haxonsat obmee pemenne yaeOHON
Hay4umucs: OCO3HABATh 3aauu
HEOOXO0AUMOCTb COOJIIOICHHS
npaBui b u OT ms coxpaHeHus
CBOETO 3/I0POBbS U
OKPY’KaIOMIHUX
36. | Kucmopon CtpoeHue aToMa U allJIoTPOIIHUS Hayuamcs:, PerynsiTuBHbIE: CrtpemiieHue K
KHCJIOPOJIa; CBOIMCTBA M IPUMEHEHHE | XapaKTepH30BaTh CTPOCHUE PaznnyatoT crioco6 u pe3yibraT 3JI0pOBOMY 00pa3y
€ro AJUTOTPONHBIX MOIU(PHUKAIIIH. MOJIEKYJIBl KHCIIOpPOJa, JIeWCTBHS KHU3HU
Jla0. onbITHI: COCTaBJIATh XMMHUYECKHE I[Ho3naBatenbHbIe:
28. INomyuenne YpaBHEHHS, XapaKTepPHU3YIOIHe Brnaneror o0mum npremMom peneHust
1 pacrio3HaBaHME KUCIOpoa XMMHUYECKHE CBOICTBA 3a1aq
KHCJIOPOZA, OOBSICHATD KommykaTuBHbI€:
MIPUMEHEHHE aJUIOTPOITHBIX JloroBapuBaoTCsi O COBMECTHOM
MOIU(pHUKAIIMN KACIOPOIa, JIEATEIILHOCTH 110 PyKOBOACTBOM
OIIMChIBATH na60paTopHLIe )4 YUuTes
MIPOMBIIIJICHHBIE CIIOCOOBI
MOJIy9YEeHHUS KUCIIOPOJIA .
Tlonyuam éosmodscnocms
HAYuUmMbCsi: TPaMOTHO
oOpaIaThest ¢ BEIeCTBaMH B
MOBCETHEBHOM JKU3HU
37. | Cepa, eec pusnuexue u Crpoenue aroma 1 aJutoTponus cepsl; | Hayuamcs:, PerynsiruBnbie: DOpMHUPYIOT OCHOBBI
XMMHUYECKHE CBOMCTBA CBOMCTBA M IPUMEHEHHE XapaKTepu30BaTh CTPOCHHE PaznuyatoT crioco6 u pesynbrar SKOJIOTUYECKOTrO
POMONYECKOH CepHl. MOJIEKYJIBl Cepbl OOBSCHATH JIeUCTBHS MBIIIJICHUS
JemMoHcTpanuu: 3aBHCHMOCTE CBOCTB cepbl oT e¢ | Ilo3HaBaTebHbIE:

B3aumonelictBue cepsl

nosiockenns B [ICX0D JI.W.

Brnazeror o6 mpueMoM penieHus




C MeTaJlJIaMH, BOJIOPOZOM U
KHCJIOPOJIOM.

Jlad. ombITHI:

29. T'openwne cepbl Ha BO3IyXe U B
KHCJIOPOJIe

MenneneeBa, COCTaBIsATh
XUMHYECKIE yPaBHECHUS,
XapaKTepU3YIOIINEe XUMITICCKUE
CBOHCTBa cepbl, OOBACHATH
MIPUMEHECHNE aJUIOTPOITHBIX
MOIU(HUKAIIHA CepPBI

Tonyuam eo3modicnocme
HAy4umucs: TpaMOTHO
oOpamarbcs ¢ BeeCTBAMH B
[IOBCETHEBHOM KU3HU

3amaq
KommykaTuBHbIe:
JloroBapuBaroTcs 0 COBMECTHOM
JIESITETTFHOCTH, TIPUXOIS K 00IIeMy
PEIIeHHTO

38. | CoenuHeHus cephl Oxcunet cepol (IV) u (VI); ux Hayuamcs:, PeryasituBHbIC: DopMHUPYIOT UHTEPEC
MOJIy4eHHUE, OIHCBIBATh CBOMCTBA VY4UTBIBAIOT IPaBUIIO B K KOHKPETHOMY
CBOWCTBA U IPUMEHEHUE COEJMHEHUH cepbl, COCTaBIATh IUTAHUPOBAHUU M KOHTPOJIE CII0co0a | XUMHYECKOMY
YPaBHEHHsI PEAKLINH, peleHus 3JIEMEHTY, MTOUCK
COOTBETCTBYIOIIUX «LEMOYKE) Ilo3naBaTenbHbIE: JOTIOJTHUTENBHOM
MpeBpaleHUN Hcnonp3ytoT MOUCK He0OXO0IMMOM nH(pOpPMAINH O HEM.
Tonyuam eosmodicnocme nH(pOpMaLUH A1 BEITOTHEHUS
HAay4umucsi: TPOTHO3UPOBATH y4eOHBIX 33/IaHUH C UCTIOIb30BAHIEM
XUMHYECKHE CBOMCTBA BELIECTB y4eOHOM TUTPaTyphl
Ha OCHOBE MX CBOMCTB U KommykaTuBHbIe:
CTPOEHUS KonTtponupyrot aelicTBue naptHepa
39. | CepHas kuciora Kak CepHas KuCJIOTa KaK dEKTPONIUT U ee | Hayuamcs:, PeryasTuBHbIC:
NIEKTPOJIUT U €€ COJIU COJIH, UX IIPUMEHEHHUE B HApPOJAHOM OIHCHIBATh CBOMCTBA CEPHOU PazmiuaroT crioco0 u pe3ynbTar
XO3SHCTBE. KHCJIOTHI, B XOZI€ ITPOBEACHUS JeiicTBus
JdeMoHcTpanuu: 71a00paTOPHBIX OIBITOB , Ilo3naBaTenbHbIE:
OO0pas1s! TPUPOIAHBIX MPOBOJIUTH KAYECTBEHHYIO Brnaneror o0muM npremMom penieHust
coeimHEeHNH cepbl. OOpa3ibl peakiuio Ha cynbdarT - HoH 3ajga4
BaXHEUIIIHNX TSI HAPOIHOTO Tonyuam eozmodicHocme KommykaTuBHbI€:
X03s1iicTBa CyIb(ATOB. HAy4umuvcs: XapaKTepU30BaTh JloroBapuBarOTCs O COBMECTHOI
Jla. ombITHI: 0coObIe CBOWCTBA JESTeTBHOCTM, TIPUXOIAT K 00IIeMy
30. CaoiicTBa pa30aBieHHOIl CepHOI KOHIIEHTPHUPOBAaHHOH CEepHOIt PEIIEHHIO
KHCJIOTHI KHCJIOTHI
40. | Cepnast KHCIIOTa KaK CepHasi KUCJIOTa KAaK OKUCITUTETb. Hayuamcs :cocTaBisTh PeryasituBHbIe: HcnsiThIBatOT
okucnurens. IlonydyeHue IIpou3BoacTBO cepHOM KUCIIOTHI M ee | ypaBHeHHs OBP ¢ ygactuem [InanupyroT cBOU NEHCTBUS B 4yBCTBO TOPAOCTH 3a
u MIpUMEHEHNE CEPHOM KHUCIIOTHI, OTIMCHIBATH COOTBETCTBHUH C TIOCTABICHHOMN POCCHIICKYIO HAYKY
IIPUMEHEHUE CEPHOI o0yacTé TPHUMEHEHHUs CEpHOM 3a/1a4eil U yCIIOBUSIMU €€ peanu3aluu
KHUCIOTBI KHCIOTBI Ilo3naBaTenbHbIe:
Tonyuam eo3modicHocme Brnaneror o0muM npremMom penieHust
HAy4umucsi: IPUBOAUTH 3ajau
IPUMEPBI YpaBHEHUH peakiuii, KommykaTtusHbIe:
JIEKAIUX B OCHOBE Kontonupyror neiicteus naptHepa
MIPOM3BOJICTBA CEPHOM KHUCIOTHI
41. | IlpakTHYeckas padoTa Pemenue skcriepuMeHTaNbHBIX 33024 | Hayuamcs: obpamarscs ¢ PerynsituBHbIe: YMeIT ynpaBisiTh




Nes

Pemenne
AKCIIEPUMEHTATBHBIX
3aJa4 [10 TEME
«[Toarpymma xKucmopoga

o teme «Iloarpymima kuciropoma

1a60PaTOPHBIM 000PYyTOBAaHHUEM
1 HarpeBaTeIbHBIMH TPHOOpaMu
B COOTBETCTBHH C TIPABUIIAMH
TEXHUKH O€30ITaCHOCTH,
OIIUCHIBATH XUMUYECKHM
IKCTIEPUMEHT C TIOMOIIIBIO SI3bIKa
XUMHH, JeNIaTh BEIBOJEI I10
pe3yabTaTaM SKCIICPUMEHTA.
Honyuam eozmosicnocmo
Hayuumucsi: OCO3HABATh
HEOOXOJUMOCTEL COOJIIOIEHHS

OCyIIECTBISAIOT TOMIArOBhIA
KOHTPOJIb 10 Pe3yIbTaTy

ITo3HaBaTe/bHBIE:
CTposT peueBoe BHICKa3bIBaHHE B
YCTHOH M MHCHEMEHHOI popme

KOMMyKaTI/IBH])Ie:
YYuTHIBaIOT Ppa3HbIC MHCHUA U
CTPEMATCA K KOOPpAWHAIIUU
Ppa3JIMYHbIX MO3UIUH B

CBOCH
TM03HaBaTEIIbHOU
IESITELHOCTRIO

npaBun b u OT ans coxpaHeHusl | COTpyIHUUECTBE
CBOETO 3/I0POBBSI U
OKPYXKaIOMHNX
42. | A3oT u ero cBoiCcTBa CtpoeHue aToMa 1 MOJIEKYJIBI a30Ta; Hayuamecs:, PeryasTuBHbIe: DOpMHPYIOT HHTEPEC
CBOMCTBA a30Ta KaK MPOCTOTO XapaKTepu30BaTh CTPOCHHE [TnaHupyIOT CBOM NEHCTBHSA B CBA3K C | K KOHKPETHOMY
BEIIECTBA aToMa M MOJIEKYJIBl a30Ta, MIOCTABJICHHOH 3a7a4ell ¥ yCIOBUAMH | XUMHIECKOMY
OOBSACHSTH 3aBHCUMOCTb CBOWCTB | €€ PELICHUS JJIEMEHTY
a30Ta OT €ro IOJIOKCHUS B ITo3naBarenbHbIe:
IICX3 A.U. Menneneesa, CraBsit ¥ (OpMYIUPYIOT LIENU U
COCTaBIIATh XUMHUYCCKHUE po6JIeMbl ypoKka
YpaBHEHHUS, XapaKTepU3yIOIIHe KommykaTuBHbI€:
XMMHYECKHe CBOICTBA a30Ta AJIeKBaTHO HCIOJIB3YIOT peUeBbIe
IHonyuam eoszmodicHocmb cpenctBa At 3¢ dhexTuBHOrO
HAyuUmbCs: TPaMOTHO penIeHUsI KOMMYHHUKaTHBHBIX 33/1a4
oOpaImaThest ¢ BEIeCTBaMH B
TIOBCETHEBHON JKU3HH
43. | AMMuax u ero AMMHaK, CTpOEHHE, CBOICTBA, Hayuamca: onuceiBath cBoWcTBa | PeryasiruBHbIe:
coenunenus. Conn noxydeHue u npumeHenue. Conu aMMHaKa B X0JI€ IIPOBEJCHUS [TnaHupyIOT CBOM IEHCTBHS B CBS3H C
aMMOHUS aMMOHHUSI, UX CBOMCTBA 1 71a00PaTOPHBIX OIBITOB, MIOCTABJIEHHOH 3a7ja4ell ¥ yCIOBUSIMHU
IIPUMEHEHHE. MPOBO/INTH KAYECTBEHHYIO ee peuIeHus
JIa0. onbITHI: pEaKIUIo Ha HOH -aMMOHHMS ITo3naBaTenbHbIE:
31. M3y4eHue cBOICTB aMMHaKa. IHonyuam eozmooicHocms CtaBaT ¥ HOPMYIUPYIOT LETH U
32. Pacnio3HaBaHHe cojiell aMMOHUS Hay4umucs: IPUBOIUTH po6JIeMbl ypoKa
[IPUMEPhl YPABHEHUN peaKLui, KommykaTuBHbIe:
JIeXkKAIIUX B OCHOBE KoHTpoaupyroT neicTBHs mapTHEpa
MIPOMBIIIJICHHBIX CIIOCO00B
MOJTYYSHHs] aMMHUaKa
44. | Oxcumpl azora Oxcunsl azota(ll) u (1V) Hayuamcs:, PerynsiruBnbie:

OIHCBIBATh CBOMCTBA
COEIUHEHUH a30Ta, COCTABIATh
YPaBHEHHUSI PEAKLUH,
COOTBETCTBYIOIIUX «LEMNOYKE»
IIpeBpaLICHUM

Tlonywam 6o3modxcHocmo

Y4YUTHIBAIOT IPABUIIO B
TUTAHUPOBAHHUU M KOHTPOJIE CITocoba
penieHus

I[lo3naBartenbHbIe:

Hcnonb3yroT MoucK He0OX0AUMOMH
MHGOPMAIINH JIJIS1 BBITIOTHEHUS




Hay4umucs: TPOTHOZNPOBATH
XUMHYECKIE CBOWCTBA BEIIECTB

yueOHBIX 33/IaHHI C UCTIOIH30BAHHEM
y4eOHOM TUTpaTyphl

Ha OCHOBE MX CBOMCTB U KommykaTuBHbIE!
CTPOCHUS Kontponupyrot nerictBue maptaepa
45. | A3oTHas KHCIIOTa KaK A30THas KUCJIOTA KaK JIIEKTPONIUT, ee | Hayuamcsi:, PeryasTuBHbIe:
3JIEKTPOJIUT, €€ CBOICTBa U IPUMEHEHHUE. ONMCHIBATH CBOMCTBA a30THOM PasmigaroT criocod u pe3ynbTar
MPUMEHEHUE JeMoHCcTpanuu: KHCJIOTBI, B XOZI¢ TPOBEACHUS JieficTBus
OO0pa3ibl BaKHEHUIINX 71a00PaTOPHBIX OIBITOB Ilo3naBaTenbHbIC:
JUIS HApOJTHOTO XO035HCTBAa HUTPATOB. | [lomyuam 603modcHOCHb Brnanerot o6ummM npueMoM pelieHus
JIa6. onbITHI: HAy4umucs: COCTaBIATh 3a1au
33. CpoiicTBa «ILETIOYKW» MPEBPALLEHUH 10 KommykaTuBHbIE!
pa30aBIIeHHO a30THOM KHUCIIOTHI a3ory JloroeapuBaroTcsi 0 COBMECTHOMI
JIESITEIILHOCTM, MIPUXOIAT K 00IeMy
PEIEHNIO
46. | A3OTHas KHCIIOTa Kak A30THasl KHCJIOTA KaK OKHCIIUTENb. Hayuamcs :cocTaBnATh PeryasTuBHbIE:
OKHUCJIUTEND, €€ HwutpaTs! 1 HUTPUTEL, TpobIeMa uX ypaHenust OBP ¢ yuactuem [InanupytoT cBOU AeHCTBUS B
HNOIy4eHUe COZIEp>KaHUs B C/X MPOAYKIHH. 430THOM KHCIIOTBI, IPUMEHSATh COOTBETCTBUH C IIOCTABJIEHHON
A30THBIE y0OpeHUs COJIM a30THOM KHCJIOTHI B 3aJadeil ¥ yCIOBUSAMU €€ peann3aluu
JemMoHcTpanuu: MPAaKTUYECKOH AESATEIbHOCTH, Ilo3naBaTenbHbIE:
Bsaumoneticteue MPOBOJIUTH KA4ECTBEHHYIO Brnaneror o0mmM npreMoM penieHust
KOHLIEHTPUPOBAHHOM a30THOMI pPEaKIuI0 Ha HUTPAT - UOH 3aza4
KHUCJIOTHI C MEIIbIO. Honyuam eosmodncnocmo KommykaTuBHbIe:
Jla6. onbITHI: Hay4umuca’ XapakTepU30BaTh KonTonupytot neiictBus napTHepa
34. BzaumopeiicTBue ocoOble cBOCTBA
KOHLIEHTPUPOBAHHOM a30THOMI KOHLICHTPUPOBAHHOH a30THOM
KHCJIOTBI C MEbIO KHCIOTBI
47. | ®ochop. CoennHeHus Crpoenue aToma 1 aJIoTpONHUs Hayuamca: PerynsituBHble:

tdocdopa. [TonsaTue o
(hocdopHBIX yIOOpEHHIIX

¢docdopa, coiicTBa 6emoro u
KpacHoro (ocdopa, uX IpuMEHEHHE.
OCHOBHBIE COCTMHEHHS: OKCHUJL
¢docdopa (V) u oprodocdopHas Kuc-
sota, pocdarer. DochopHbie
ya00peHusl.

JdeMoHcTpanun:

O06pa31p! IPUPOIHBIX

coenuHeHuit Gpochopa. OOpasibl
Ba)XHEHMIIMX JUIs1 HAPOJHOTO
xo3stiicTBa hochaTos.

Jla6. ombITHI:

35. I'openne dochopa Ha Bo3Lyxe U B
KHCIIOpOJIE.

36. Pacrio3naBanue docdarton

XapaKTepnu30BaTh CTPOCHHE
aToMma ¢ocdopa, 0O0BICHATH
3aBHCHUMOCTbH CBOMCTB (ochopa
ot ero nosioxeHus B [ICXO JI.U.
MenpeneeBa, COCTaBIsATh
XHMHUYECKHE YPaBHEHUS,
XapaKkTepU3yIoIIne XUMUIECKHe
CBONCTBa a30Ta

B pe3yJIbTaTe MPOBEACHUS
1abOPATOPHBIX OMBITOB,
MPOBO/INTH Ka4EeCTBEHHYIO
peakiuro Ha hocdar - noH
Ionyuam eo3moocHocms
HAayuumuvCcsi. OIUCHIBATDH
¢du3nYecKne 1 XUMUYECKHUE
MPOLIECCHI, SIBIISIOIIUECS YACThIO
KPYrOBOPOTa BELIECTB B IPHPO/IC

[T1aHUpPYIOT CBOM JEHCTBUS B CBSI3H C
MOCTABJICHHOH 3a/1a4ei U YCIOBUSIMH
ee pelIeHus
I[lo3naBatenbHbIe:
Crassit ¥ GOpMYIUPYIOT LIENU U
po6JIeMbl ypoKa
KommykaTuBHbIE!
AI[CKBaTHO HCHOJIB3YIOT PCUYEBLIC
cpenacta 11 3¢ (HEKTHBHOTO
peUICHUA KOMMYHUKATUBHBIX 3a1a4

DopMUPYIOT UHTEPEC
K KOHKPETHOMY
XUMHUYECKOMY
3JIEMEHTY, TIOUCK
JIOTIOJTHUTEIIbHOM
uH(pOpMaLIUK O HEM.




48.

Yraepon

CtpoeHure aToMa U aJlIIOTPOITHS
yriiepo/ia, CBOMCTBA €Tro
MOIN(UKAIINHA U UX IPUMEHEHHE.
JemoncTpanum:

[Nornomenue yrieM pacTBOPEHHBIX
BEIIEeCTB WM ra3oB. BoccranosneHne
MEIM U3 €€ OKCHJIA YTIICM.

Jla0. onbITHI:

37. T'opeHue yrist B KUCIOPOAE

Hayuamcs: xapakTepu30BaTh
CTPOCHHE aTOMa yIriIepoaa,
O0OBICHATEL 3aBUCUMOCTE CBOMCTB
yriaepoaa OT €ro MOJIOKCHUS B
[ICXD .M. Menpeneesa,
COCTaBJISITh XUMUYECKHE
YpaBHCHHS, XapaKTCPHU3YIOIIHE
XMMUYECKHE CBOWCTBA yriepoa
Honyuam eozmosicnocmo
Hayuumucsi: OIHCHIBATH
(bu3nYecKre U XUMUYCCKHC
MPOIICCCHI, SBJISIONIUECS YaCThIO
KPYrOBOPOTa BEUIECTB B IPHPO/IC

PeryasTuBHbIe:

PaznmgaroT croco6 u pe3ynbrar
IEUCTBHUS

Ilo3naBaTenbHbIE:

Brnanerot oOumimM mpueMoM penieHus
3amad

KommykaTuBHbBIE:
JloroBapuBarOTCsi O COBMECTHOM
JIESTEIBHOCTH O] PYKOBOJICTBOM
YUUTEIS

dopmupyror
HWHTEpecC K
KOHKPETHOMY
XUMHYECKOMY
3JIEMEHTY, TTOUCK
JOTIOJIHUTEIHHOMN
uH(OpMaLUK O HEM.

49. | Oxcupsl yriepoaa Oxcugp! yriepoaa (II) u (IV), nx Hayuamecs:, PeryasTuBHbIE: DOpMHPYIOT YMEHHE
CBOMCTBA M MPHMEHEHHUE OIMCHIBATH CBOMCTBA OKCUAOB Y4YNTHIBAIOT IPABHIIO B HCTIONB30BATh 3HAHMS
yIIIeposa, COCTABIATh IUTAHUPOBAHMH U KOHTPOJIE criocoda | B OBITY
YpaBHEHHSI PEaKIHH, pemneHus
COOTBETCTBYIOIUX «LEMOYKEN ITo3naBarenbHbIE:
MPEeBpaIIeHNUH . IPOBOIUTH Hcnonp3ytoT MOUCK HE0OXO0IMMOM
Ka4eCTBEHHYIO PEaKIHIO 110 nH(opManuK AJIs BBIOTHEHUS
Pacro3HaBaHUIO YTIEKHUCIOT0 y4eOHBIX 3aJaHUH ¢ UCTIOJIE30BaHHEM
rasa y4eOHO TUTpaTypsl
IHonyuam eo3mooicnocms KommykaTuBHbIe:
HayuumuCcs: IPOrHO3UPOBATH KonTtponmpyrot aelicTBie naptHepa
XMMHYECKHE CBOICTBA BEIIECTB
Ha OCHOBE MX CBOWCTB U
CTPOCHHS
50. | YronpHas xucnora u e€ VYronbsHas kucnora. Conu yroabHoi Hayuamecs: PerynsituBHble: DOpMHPYIOT YMEHHS
COJIH. KHCJIOTBI: KaJIBIIUT, COJA, TOTAIll, UX JlaBaTh OTNpeJeNICHNs MOHATHAM | Pasnuuaror criocod u pe3yabTar HCIIONIb30BaTh 3HAHUS
XKectkocTh BOIIBI 1 3HAYEHHE ¥ NPUPOJIE U KU3HU (OKECTKOCTH BOJIBI» ,0NTUCHIBATH JIeWCTBHS B OBITY
CIOCOOBI €€ yCTpaHEeHUs YeJIoBeKa. CBOWCTBA YTOJILHOW KUCIIOTEI, Ilo3naBaTenbHbIE:
JKecTkocTh BOABI 1 CIIOCOOHI €€ COCTaBIIATh YPABHEHUS peakiuid, | BiageroT oOmmM npuemMom pereHus
yCTpaHEHHUs.. COOTBETCTBYIOIINX «IETIOYKE) 3a1a4
JdemoncTpanumn: MpeBpalieHuil , COCTaBIAThH KommykaTuBHbIE!
OO0pa3ibl NPUPOTHBIX COSTUHEHUIA Ha3BaHUA COJIel yroJbHOU JloroBapuBaroTcs 0 COBMECTHOM
yriepona. O0pasibl BOKHEWIINX ISl | KUCIIOTHI, JIESITETTBHOCTM, TIPUXOAT K 00IIeMy
HapOJIHOTO X034HCTBa KapOOHATOB. MIPOBOIUTH Ka4eCTBEHHYIO PEIIeHHIO
JIa6. onbIThI: peakIuio Ha KapOoHaT - HOH
38. Iloryuenue yroabHON KUCIOTEL U | Tlonyuam 603ModCcHOCHb
n3yudeHue ee cBoicTB. 39. [lepexon HAay4umucsi: IPOrHO3UPOBATh
KapOOHATOB B THAPOKApOOHATHI. XMMHUYECKHE CBOICTBA BEIIECTB
40. Paznoxxenne rugpokapOoHaTa Ha OCHOBE MX CBOMCTB U
HaTpHs CTPOCHHUS
51. | Kpemuwmii CrpoeHne aToMa KpEeMHHS; Hayuamcs, PerynsatuBHbie: DopMupyIOT
KPUCTAJUTMYECKUH KPEMHHH, eTo XapaKTepH30BaTh CTPOCHHE AJEKBaTHO BOCTIPHHUMAIOT HMHTEpeca K




CBOMCTBA U MPUMEHEHHE

aToMa KpeMHHUSs1, OOBSICHSTH
3aBUCUMOCTb CBOMCTB KPEMHUS
ot ero nonoxenus B [ICXD JI.1.
MeHneneeBa, COCTaBIsATh
XUMHYECKIE yPaBHEHNUS,
XapaKTepU3YIOINEe XUMITIECKUE
CBOMCTBA KPEMHHUS

THonyuam eo3moorcnocmo
HAy4umucs: TpaMOTHO
oOpamarbcs ¢ BeeCTBAMH B
TOBCEHEBHOM KU3HU

MIPEUIOKEHIS U OLICHKY YYUTETS U
OJTHOKJTAaCHUKOB
Ilo3naBaTenbHbIE:

Bri6upatot Hanbomee 3 pexTuBHBIC
crocoOBI peIeHus 3a/1a4,
KOHTPOJHMPYIOT M OIICHUBAIOT
IpoIiecC U pe3yIbTaT AEATEIILHOCTU
KommykaTuBHbIE:
JloroBapuBaroTCs 0 pacnpeAeIeHUN
(byHKIMH 1 poJieil B COBMECTHOM
JIESITETIBHOCTH

KOHKPETHOMY
XUMHUYECKOMY
3JIEMEHTY, TIOUCK
JOTIOJIHUTEIIHLHOMN
“HPOPMALIUHT O HEM.

52. | CoenuHeHUsI KpEMHUS Oxcun xpemHuus (IV), ero npupoausie | Hayuamcs:, PerynsiTuBHbIE:
pa3HOBUAHOCTU. CHIIMKATHI. OINUCHIBATh CBOMCTBA OKCHJIA VY4UTBIBAIOT IPaBUIIO B
3HaueHne COeTMHEHUIA KPEMHUS B KPEMHHS, COCTABIATh YPAaBHEHHS | IUTAHUPOBAHUH M KOHTpPOJIE criocoba
JKUBOI U HEXXUBOU MIPUPOJIE. peakuuii, COOTBETCTBYIOLIUX pelieHus
JeMoHCcTpamuu: «ILEMOYKe» NPEBPALCHHN . Ilo3naBaTenbHbIE:
OO0pa31pl IPUPOTHBIX COCTUHCHUN MIPOBOJUTH KaUECTBEHHYIO Hcnonp3yroT HOUCK HeOOX0MMOit
KpEMHHUSL. pEakLuI0 Ha CUJIMKAT - HOH HHPOPMALNH [T BHITIOTHEHHS
Jla0. onbITHI: Honyuam eo3moorcnocmeo Y9eOHBIX 33JaHUH C UCTIOIE30BAaHIEM
41. IlonyueHune KpeMHEBOM KHCIOTHI HAy4umucs: NPOrHO3UPOBATh y4eOHO TUTpaTypsl
U U3y4YeHHE ee CBOUCTB XMMHYECKHe CBOHCTBA BEIIECTB KommykaTuBHbIE!
Ha OCHOBE UX CBOMCTB U YuuThIBalOT pa3Hble MHEHUS U
CTPOEHUS CTpeMATCS K KOOpAUHAIUU
pa3IMYHBIX MO3UIUI B
COTPYIHUYECTBE
53. | Cunukarnas [onsarue o cunukaTHOM Hayuamcsa: npaktuaeckoMy PerynsituBHble: DopMHPYIOT
MPOMBIIIJIEHHOCTh MPOMBIIIEHHOCTH. CTEKIO, LIEMEHT, MIPUMEHEHUIO COEAMHEHUN PasmigaroT criocod u pe3ynbTar MOHUMaHUe
KepaMuKa. KpEMHHUS JIeHCTBUS 0COOCHHOCTEH KI3HH
JeMoHcTpanuu: Tonyuam eozmodicHocme Ilo3naBaTenbHbIE: U TpyZa B YCIOBHUAX
OO0pa3ipl cTekia, KepaMUKH, IIEMEHTa | HayuumsCs: MPOTHO3HPOBATH Brnanerot oOmimM mpueMoM penieHns | HHGOpMaTH3aIUU
XUMHUYECKHE CBOMCTBA BEIIECTB 3a1a4 oOrrecTBa
Ha OCHOBE MX CBOMCTB U KommykaTuBHbIE!
CTPOCHUS JloroBapuBaoTCsi O COBMECTHOM
JIESITETIBHOCTH O] PYKOBOJICTBOM
YUHUTETS
54. | llpakTH4yeckas padora [Tonyuenue, cobupanue u Hayuamcs: obpamarscs ¢ PeryasituBHbIe: Osnaznenue
Ne6 pacro3HaBaHue nabopatopHbM o0opynoBaHueM | OCYIIECTBISIOT MOIIATOBBIN HaBBIKAMU JIJIS
[Tomyuenne, cobnpanue u ra3oB 1 HarpeBaTeIbHBIMH MPHOOPAMH | KOHTPOJIb TI0 PE3YJIbTaTy MPaKTUIECKOH
pacro3HaBaHUE ra30B B COOTBETCTBUU C MpaBUIaAMHU JIeSITENIbHOCTH

TEXHUKU 0€3011aCHOCTH,
OTIHCHIBATH XUMHUYCCKUI
HKCIEPUMEHT C IMMOMOIIBIO A3bIKa
XHMUH, JICNIATh BEIBOJIBI TIO
pe3yabpTaTaM dKCIIEpUMEHTA.
Tlonyuam 6o3modscHocms

Ilo3naBarTenbHbIe:

CrtposT peueBoe BbICKa3bIBaHUE B
YCTHOW U IHCbMEHHOH popme
KommykaTtusHbIe:

Y4uTHIBaIOT pa3Hbie MHEHUS U
CTPEeMSITCS K KOOPIMHAIIH




Hayyumsvcs.: 0CO3HABATh

pa3IMYHBIX MO3UIIUI B

HEOOXOAUMOCTE COOJTIOIEHUS COTPYIHUYIECTBE
npaBwiITh u OT nns coxpaneHus
CBOETO 3[I0POBBI
OKPYKAIOMIAX
55. O0600111EHRE TI0 TEME Hayuamca: 0600mats 3HaHusA 1 | PerysisiTuBHbIE: Bripaxarot
«HemeTamrsny MIPEICTaBIATh UX CXeM, TabmuI, | BHOCAT He0OXOoANMBIE KOPPEKTHUBH B | aJIeKBaTHOE
Mpe3eHTalni JIEHCTBUE MOCJE €ro 3aBepIIeHHsI Ha | MOHUMaHUe MPUYHUH
OCHOBE €r0 y4eTa cJIeJaHHbIX ycrexa U Heycrexa
omKooK yueOHOI
Ilo3naBaTenbHbIE: JIeSITeIbHOCTH
CtposT peueBoe BhICKa3bIBAaHHE B
YCTHO U MHCHhMEHHOH popme
KommykaTuBHbIe:
KoppexTtupyroT 1eicTBus napTHEpa
56. | KourpoubHasi pagora KoHuTpoas npeaMeTHbIX U Hayuamcsa: npumeHsTs PeryasiTuBHBIE: OCYIICCTBIIIOT [posBisror
Ne3 o Teme MeTanpeIMETHBIX YIeOHBIX NEHCTBUN | MONydeHHbIC 3HAHUSA 1 TIOIIArOBBI M UTOTOBBIN KOHTPOIh OTBETCTBEHHOCTH 32
«HemeTamrsny o Teme «HemeTaitbiy c(hopMHUpPOBaHHBIC YMEHHUS IS IO Pe3yJbTaTy Pe3yIBTATHI
perIeHns yaeOHbIX 3a1a4 Ilo3naBaTenbHbIE:
CTpOSIT peueBOE BHICKA3hIBAHUE B
YCTHO¥ U MHChMEHHOH (popme
KoMMyKaTHBHBIE: YUYUTHIBAIOT
Ppa3HbIC MHCHUSA U CTPEMATHCA K
KOOpAWHAIMY Pa3INYHbIX MO3ULUN B
COTPKYIHHUYECTBE
Tema 5. O0001eHNe 3HAHMI 0 XUMHM 32 KYPC OCHOBHOIi 1Ko0Jibl. IToaroroBka k uroropoii arrecrauuu (F'MA) (104.)
57. | Tlepuoanueckuii 3aKOH U Ilepuoguueckuii 3aK0H U Hayuamcs: 0600math PeryasituBHbIe: [IposiBnsroT
[lepuonnveckas cucrema [epuonndeckas cucrema HHPOPMALIKIO TI0 TEME B BHJE [TraHUpYIOT CBOM NEHCTBUS B OTBETCTBCHHOCTb 32
. U. Menpeneesa B cBeTe XAUMHUYECKHUX JIEMEHTOB CXeM, BBITIOJHATH TECTOBBIC COOTBETCTBHUH C TIOCTABICHHON pe3ynbTar
TEOpUU CTPOEHUSI aToMa . . MenneneeBa. ®usndeckuii 3a1aHUs 3a/la4eil U yCIOBUSIMU €€ pealli3aluu
CMBICIT IOPSITKOBOT'O HOMEpa I[lo3naBaTeabHBbIE: CTABAT
3JIeMEHTa, HOMEPOB ITepHoIa 1 1 GOPMYIHPYIOT IETH U TPOOIEMBI
TP VIIIIBL YpOKa; OCO3HAHHO U MPOU3BOJIEHO
CTPOSAT B YCTHOU U NUCbMEHHOU
dbopme
KoMMyHHUKATHBHbBIE:
Biagenne MOHOJIOTHYECKON U
JINAJIOTHYECKON opMaMu pedn
58. | 3akoHoMepHOCTH 3aKOHOMEPHOCTH Hayuamcs :0600math PerynsiTuBHbIE:

W3MEHEHHUS CBOWUCTB
3JIEMEHTOB U UX
COEIMHEHUH B IIepuoiax U
rpymnmnax B CBETe
MpeCTaBICHU 0
CTPOEHUH aTOMOB

HM3MEHEHHS CBOWCTB 3JIEMEHTOB M MX
COE/IMHEHHH B NEepUO/iax 1 rpyInnax B
CBETE NPEACTaBICHUI O CTPOSHUH
aTOMOB JJIEMEHTOB. 3HAUCHHE
[lepuonuueckoro 3akoHa

MHPOPMALIKIO TI0 TEME B BHJE
CX€M, BBIIOTHATE TECTOBYIO
pabory,

PazmiaroT crioco® u pe3ynbpTar
JeiicTBus

Ilo3naBartenbHbIe:

Brnaneror o0muM npuemMom penieHust
3a1aq

KommykaTuBHBIE!




2JIEMEHTOB. 3HAUCHHE

JloroBapuBaroTcs 0 COBMECTHOM

Iepnoanaeckoro JESATEIILHOCTH 110 PyKOBOZCTBOM
3aKOHa YIUTEIS
59. Buapl XUuMH4eCcKuX CBI3EH Byl XuMHdecKknux cBSI3€i U THITBI Hayuamcs: 0600maTh PeryasituBHbIe:
Y TUIIBI KPUCTAJUTHMIECKUX KPHCTAJUTMYECKHUX PELIECTOK. nH(pOopManHIo 10 TEME B BUIIE PaznuyatoT crioco6 u pe3ynbTar
PEIIETOK. B3anMocBs3b CTPOEHHS U CBOWCTB TaONHIIBI, BEITOJIHATE TECTOBYIO | JEHCTBUS
Bzaumocssi3b BEILIECTB paboty Ilo3HaBaTe/ibHBIE:
CTPOCHHUS H Brianeror o0mmM npruemMom peneHust
CBOWCTB BEIIECTB 3ajaq
KommykaTuBHbI€:
KoHTponMpyIoT NeiicTBHs apHepa
60. | Kimaccudpuxanuns Knaccudukanms xumuaeckux Hayuamcsa: 0600marpb PeryasiTuBHbIC:
XUMHUYECKHX PEaKLUi 110 peaKuuii o pa3Iu4HBIM MPU3HAKAM nHpopManuio o TeMe B BUJIE PaznnyaroT crioco6 u pe3ynbrar
pa3ITMYHBIM IPU3HAKAM. (4McI0 M COCTaB pearupyromux 1 CXEM, BBINOJIHATH TECTOBBIC JIeUCTBHS
00pa3yIoMuXCs BEMIECTB; HAINIUE 3agaHus ITo3HaBaTenbHbIE:
rpaHuIpI pasnena ¢as; Brnaneror oOmmM npremMoM penieHust
TeroBo 3¢ dexT; n3MeHenune 3amaq
CTENEHEH OKHCIICHUS aTOMOB; KommykaTuBHbIe:
HCTIONIb30BaHKE KaTaIn3aTopa; JloroBapuBaroTcs 0 COBMECTHOI
HAalpaBJICHUE MPOTEKaHMU). JIESTEIIFHOCTH 10T PyKOBOZCTBOM
YUUTES
61. | Cxopocth CKOpOCTb XMMHUECKHUX PEaKIHid U Hayuamcsa: o600marpb PeryasituBHbIC: Hwmerot nenoctHoe
XUMHYECKHUX PeaKIHi (axTopsl, BIUSIOUINE HA HEe nHpopmanuio Mo TemMe B BUIE PaznnyatoT crioco6 u pe3ynbrar MHPOBO33pEHHE,
CXeM, BBIMIOJIHATH TECTOBYIO JIEUCTBHS COOTBETCTBYIOIIIEE
paboty IMo3znaBarenbHbIe: COBPEMEHHOMY
Brnaneror oOmmM npueMoM penieHusl | YpOBHIO Pa3BUTHS
3a1aq HayKH
KommykaTtuBHbIe:
KoHTponmpyIoT neiicTBHs TapTHEpa
62. | Kmaccudukarus IIpocThie u CIIOKHBIC BEIIECTBA. Hayuamcsa: o6obmate [posBisroT
HEOPraHUYECKHUX BEIIECTB MerTautbl 1 HEMETAJLTbI , COCTaB, nH(popManuio 1o TeMe B BUIIE J0OpOXKeNnaTeTbHOCTh
Kaccudukanys CX€M, BBITIOJIHATH TECTOBYIO ,OT3BIBUMBOCTD, KaK
pabory TTOHUMaHHE YyBCTB
63. CpoiicTBa OO0urre XUMHUYeCKHe CBOHCTBA Hayuamcsa: o6obmate PeryasTuBHbIe: ApYTUXIIOJIeH U
HEOPraHUYECKUX BEILLECTB OKCHJIOB U THAPOKCHUIOB (OCHOBaHHUH, | MH(OpPMAaLHUIO IO TEME B BHJE PazniuaroT crioco® u pe3ynbpTar COIIEpEXKUBAHUE UM
KHUCJIOT, aM(QOTEPHBIX THJPOKCUIOB), | CXEM, BBINOJIHSITH TECTOBYIO JIeUCTBHS
comu B cBeTe TOJ] paboty Ilo3HaBaTebHBIE:
BrageroT o0muM mpueMom penieHus
3a1aq
KommykaTuBHbI€:
KoHTponmpyIoT neiicTBHs TapTHepa
64. | I'enernyeckne I'eneTnueckue psiabpl MeTaIa, Hayuamca: o6o6marth PeryasituBHbIC:

psAAblI METAaJlJia,
HEMETAaJlJIa U NEPEXOJHOTO
McETaJuia

HEMETAJIa U MEPEXOJAHOI0 MeTalj1a

nH(popManuio 1o TeMe B BUJIE
CX€M, BBINIOJIHATH TECTOBYIO
pabory

PasmigaroT crioco0 u pe3ynbTar
NeHCTBHS
ITo3naBaTeabHbBIE:




Brnanerot o6 mpueMoM penieHus
3amaq
KommykaTuBHbIe:

Kontponupytor nerictBusi napTHepa

65.

TpeHuHr-TeCTUPOBAaHNE
o Bapuantam ['MA
MPOLUIBIX JIET U
JEMOBEPCHUU

TpeHuHr-TeCTUPOBAHKE IO
BapuanTam ['A npouuisix et u
JEMOBEPCHH

PerynsatuBHbie:
PasmigaroT criocod u pe3ynbTar
IEUCTBHUS
IMo3naBarenbHbIe:
Brnaneror o0muM npremMom peneHust
3ajaq
KommykaTuBHbI€:
KoHTponMpyIoT neiicTBHs TapTHEpa

66.

Kontpoabsnas pabora
Ne4
Pemenne THA

TectupoBaHue o BapuaHTaM
I'MA nemoBepcuun

Hayuamcsa: npuMeHATh
MOJIydECHHbIE 3HAHUS U
chOpMUpPOBAHHBIC YMEHHUS IS
penieHust yueOHbIX 3a1a4

PeryasiTuBHBIE: OCYIIECTBIISAIOT
MOILIAroBBIil U UTOTOBBIN KOHTPOJIb
0 pe3yIbTaTy

Ilo3naBartenbHbIe:

CTPOSIT peYeBOE BHICKA3bIBAHNE B
YCTHOH U MHCEMEHHOH popme
KommykaTtuBHbIe:

DopMyIHPYIOT COOCTBEHHOE MHEHHE
U TIO3UITHIO

Bripaxarot
a/IeKBaTHOE
TIOHUMaHHE IPUIUH
yclexa u Heycrnexa
yueOHOM
JeATeIbHOCTH

67 -
68

Peseps




