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I[HosicHuTEbHASA 3aAIIUCKA
8 kiacc (2 yaca B Henexnr, Bcero 68 yacos) YMK O.C.I'a6puensin @I'OC

Pabowas mporpamma y4eGHOTO Kypca Mo XUMHH JUIS 8 Kiacca pa3padorana Ha ocHoBe ®I'OC
BTOPOTO MOKOJICHHSI, IPUMEPHOU MPOrpaMMBbl OCHOBHOTO 00IIero o0pa3oBaHus 1Mo XuMuu (06a30BbIii
ypoBeHsb) u aBTopckoid nporpammbl O.C. INabpuensna (I'abpuensu O.C. mporpamma Kypca XUMUHU s
8-11 kmaccoB o0meodpa3oBaTeNIbHBIX yupexacauii M: [Ipoda, 2016r).

[Iporpamma paccumtana Ha 68 dacoB (2 daca B Hexento). [lanHas mporpaMMa KOHKPETH3UPYET
colepKaHWe CTaHgapTa, JaéT pachpelelieHHe Y4eOHbIX YacoB MO  pa3jenaMm  Kypea,
MOCIIEIOBATEIILHOCTh M3YYCHUSI TEM M Pa3esioB ¢ YYETOM MEKIPEIMETHBIX W MPEIMETHBIX CBS3EH,
JIOTUKHU y4eOHOTO TIpoliecca, BO3PACTHBIX 0COOCHHOCTEN yUaIuxcs.

XuMmusi, Kak OJHAa M3 OCHOBOIIOJIATAIONIMX 0O0JacTell eCTeCTBO3HAHMS, SBISETCS
HEOTHEMJIEMOH YacThi0 OOpa30BaHMS INKOJBHUKOB. Ka/blii 4eloBeK >KMBET B MHPE BEUIECTB,
MO3TOMY OH JIOJDKCH MMETh OCHOBBI (DYHJIAMEHTAIBHBIX 3HAHWNA 10 XUMHH (XUMHYECKasi CHMBOJIUKA,
XUMHYECKUE TOHATHS, (AKThl, OCHOBHBIC 3aKOHBI W TEOPHH), IIO3BOJISIONINE BHIPAOOTATH
MIPEJCTABICHUS O COCTABE BEIIECTB, UX CTPOCHHH, NMPEBPAIICHUSIX, IIPAKTHYECKOM HCIOIH30BAHUH, &
TaKkke 00 OIMAacHOCTH, KOTOPYIO OHM MOTYT MpPEACTaBIATh. V3ydas XUMHIO, ydaliuecsl y3HAIOT O
MaTepHAILHOM €JMHCTBE BCEX BEIIECTB OKPYXKAFOIIEr0 MUPa, 00YCIOBICHHOCTH CBOMCTB BEIECTB HX
COCTaBOM M CTPOCHHEM, IO3HABa€MOCTH M TIPEICKa3yeMOCTH XHMHYECKUX sBIeHUH. M3ydeHune
CBOWMCTB BEIIECTB W WX TMPEBpAIICHUH CIMOCOOCTBYET pPa3BUTHIO JIOTHYECKOTO MBIIUICHUS, a
MpakTU4Yeckas pabota ¢ BemecTBamMu (1ab0OpaTOpPHBIE OMBITHI) — TPYIOJTIOOHMIO, AaKKYpaTHOCTH H
coOpanHoct. Ha mpumepe Xxumuu ydvaimuecs IOIy4alOT TNPEACTABICHUS O METOAaX IO3HAaHMUSA,
XapaKTEePHBIX JUIsl €CTECTBEHHBIX HAYK (IKCIIEPUMEHTAILHOM U TEOPETHUECKOM).

Pabouyas mporpamma yue6HOTO Kypca XUMHH Il 8 Kilacca cocTaBiieHa Ha ocHOBe [IpumMepHoit
MporpaMMbl OCHOBHOTO 001Iero o0pa3oBaHus MO XUMHH (0a30BBIM YPOBEHB) M IPOTPAMMBI Kypca
XUMUHW JUI ydaluxcs 8 KiaccoB oOmeoOpazoBarenbHbIX yupexaeHuii aptopa O. C. [NabpuensHa
(2010 roma).

[Iporpamma paccuutana Ha 68 udacoB (2 yaca B HEJEN0), B TOM YHCJIE HAa KOHTPOJIbHBIC
paboTel- 4 yaca, mpakTH4ecKue paboThl —7 YacoB.

[Ipeamer «Xumwus» HaueneH Ha dopmupoBanne YY/: dopmupoBaHue mnepBOHAYATBHBIX
CUCTEMAaTHU3UPOBAHHBIX MPEJCTABICHUN O BellecTBax, (OPMUPOBAHUE YMEHUI YCTaHABIMBATH CBSI3U
MEXAYy peaJbHO HAONI0JaeMbIMH XHMHUYECKUMHU SIBICHUSMH M MPOIECCaMU, IPOUCXOISIIMMU B
MUKpPOMHpPE, OOBICHITh MPUYUHBI MHOr000pa3us BELIECTB, 3aBUCHUMOCTh MX CBOMCTB OT COCTaBa U
CTPOEHHS, a TaKXKe 3aBUCUMOCTb IMPHMEHEHHUs BEIIeCTB OT MX CBOWCTB. Mrpaer BakHyIO poJib U B
JNOCTHKEHUH JIMYHOCTHBIX PE3yJAbTaTOB, MO3BOJISISL YYUTHCS OLIEHUBATH POJIb STOTO IpEeaAMeTa B
pEIICeHUH COBPEMEHHBIX KOJOTMYECKUX MpOoOJieM, B TOM YHCIE B MPEIOTBPAIICHUH TEXHOTCHHBIX U
9KOJIOTMYECKUX KaTacTpod.

Cogep:xaHue TporpaMMbl HANpaBlIEHO HAa OCBOCHUE YYAlIUMUCS 3HAHHWM, YMEHUN U HaABBIKOB Ha
0a30BOM ypOBHE.

Lenu n3ydyeHus XUMHUM B 8 Kitacce:
* OCBOCHHE BaXHEHIIWX 3HAHUH OO0 OCHOBHBIX TMOHSATUSAX M 3aKOHaX XHMHH, XUMHUYECKOU

CUMBOJIUKE;
* OBJIaJICHUE YMEHHUSIMH HAOMI0AAaTh XUMHUUYECKUE SIBIICHUS, MPOBOJUTh XUMUYECKUN HKCIIEPUMEHT,
IIPOU3BOIUTh pAcyYeThl HAa OCHOBE XHWMHYECKHUX (OPMYN BEIIECTB W YpPaBHEHMH XUMHUYECKUX
peaKkuuii;

* pa3BUTHE TIO3HABATEJIbHBIX WHTEPECOB M HWHTEIJIEKTYaJbHBIX CIOCOOHOCTEH B mpolecce
NPOBEACHUS XUMHUYECKOTO OKCIIEPUMEHTa, CaMOCTOSTEIbHOTO NpPUOOpETeHHs 3HaHUH B
COOTBETCTBUU C BO3HUKAIOIIUMU >KU3HEHHBIMH NTOTPEOHOCTAMU;

* BOCIHUTAHHE OTHOIIEHUS K XUMHM Kak K OJHOMY U3 (yHIAMEHTAJIbHBIX KOMIIOHEHTOB
€CTECTBO3HAHHUS U 3JIEMEHTY OO0IIeYeIOBEUECKON KyIbTYPBHI;
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* TPUMCHCHHE TOJYYCHHBIX 3HAHUU M yMEHUH M O€30MacHOr0 WCIHOJb30BaHUS BEIISCTB U
MaTepHagoB B OBITY, CELCKOM XO3SHUCTBE M Ha IMPOU3BOJICTBE, PEUICHHS MPAKTHUECKUX 3a7ad B
MOBCETHEBHOM JKU3HU, MPEAYNPEKACHUS SIBICHUN, HAHOCSIIUX BpEI 3J0POBHIO YEJIOBEKA U
OKpYXKarollen cpee.

3agaumn:

1.CdhopMupoBaTh 3HaHHE OCHOBHBIX TIOHATHUN U 3aKOHOB XHMHH,
2. BocnutbeiBaTh 00IIEYEIOBEUECKYIO KYIBTYPY;
3. Yuuth HaOMI0AaTh, MPUMEHSTH MOJyYECHHBIC 3HAHUSI HA TIPAKTHKE.
JIMYHOCTHBIMHM pe3yJbTaTAMU U3Y4YCHHUS TpenMera «XuMus» B 8 Kacce SBISIOTCS

CIIETYIOINE YMEHUS:

® 0CO3HaBaTh €MHCTBO M IEJIOCTHOCTh OKPY)KAIOIIET0 MUpPa, BO3MOKHOCTH €0 NM03HAaBAEMOCTH
1 00BSICHUIMOCTH Ha OCHOBE JIOCTH)KEHUN HAYKH;

® [IOCTETIEHHO BBICTPAaUBaTh COOCTBEHHOE 1IEIOCTHOE MUPOBO33pEHHUE: OCO3HABaTh NOTPEOHOCTh
U TOTOBHOCTh K C€aMOOOpa3OBaHHIO, B TOM 4YHCJI€ U B paMKaxXx CaMOCTOSTEIbHOM
NESITETbHOCTH BHE IITKOJIBI;

® OIICHMBATh KU3HEHHBIC CUTYAIlUU C TOYKH 3peHUs 0e30macHOT0 o0pa3a KU3HH U COXPaHEHUS
3/10pOBbBS;

® OIICHMBATh SKOJIOTHUECKHI PUCK B3aMMOOTHOIIICHUH Y€JIOBEKA U TTPUPOIBI.

e hopMUpOBaTE  HKOJOTHYECKOE MBIIIJICHUE: YMEHHE OIICHUBATh CBOIO JIEATEIBHOCTH M
TTOCTYIIKH APYTUX JIOJIEH C TOUKHU 3PEHUS COXPAHECHHs OKPYKAIOIIEH CpelIbl - TapaHTa )KU3HU
1 OiaromoJrydus Jitoiel Ha 3emiie.

MeranpeaMeTHBIMU pe3yiIbTaTaMH HW3y4YeHHS Kypca «XUMHs» sBIseTcs (HopMUpOBaHHE
YHUBEpCaIbHBIX yueOHbIX naeiicTBuii (YVY ).

Pecynamusnvie YVI.

® CaMOCTOSITEJILHO OOHAPYKMBaThb M (POPMYIHUPOBATH YU4E€OHYIO MPOOJIEeMY, ONPEACNATh IENb
y4eOHOM e TEeNHHOCTH;

® BBIJIBUTaTh BEPCHUU pELICHHs MpOoOJIeMbl, OCO3HABATh KOHEUHBIM pe3yilbTar, BbIOUpaTh U3
MPEII0KEHHBIX U UCKaTh CAMOCTOSTEIbHO CPEACTBA IOCTHXKEHUS 1IeIIH;

® COCTaBJIATH (MHAWBUIyalIbHO WU B TPYIIIE) IJIaH PEIICHUs TPOOIEMBbI;

epaboTas MO IUIaHYy, CBEPATHh CBOU JEWUCTBUA C IIETBI0 M, MPU HEOOXOJIUMOCTH, UCIIPABIATH
OLIMOKU CaMOCTOSITENILHO;

® B THAJIOTE C YYUTEJIEM COBEPIICHCTBOBATH CAMOCTOSATEIHHO BRIPAOOTAHHBIE KPUTEPUU OLICHKH.

llosnasamenvrvie YVJI:

® AaHAJIM3UPOBATh, CPAaBHUBATh, KIACCH(PHUIIMPOBAThL U 0000maTh (HaKThl U sBICHUS. BBISBISTH
TIPUYUHBI U CIICACTBUS MIPOCTHIX SIBJICHHI.

® OCYIIECTBIISATh CpPaBHEHHUE, KIACCU(DUKALIMIO, CAMOCTOSITETLHO BBIOMpass OCHOBaHHS U
KPUTEPUU JUIsl YKa3aHHBIX JTOTUYECKUX OTIEPALIMiA;

® CTPOUTH JIOTUYECKOE PACCYXKJEHHUE, BKIIOYAIOLIEE YCTAHOBIIEHHE MPUYMHHO-CIEACTBEHHBIX
CBSI3EH.

® CO3/1aBaTh CXEMATHUECKHUE MOJIETH C BBIJICIEHUEM CYILIECTBEHHBIX XapaKTEPUCTUK 0ObEKTa.

® COCTaBJIATH TE3UCHI, PA3IMYHBIE BUJIBI IIJIAHOB (ITPOCTHIX, CIOKHBIX U T.I1.).

e IpeoOpa3oBbIBaTH HHGOPMAIIMIO M3 OJJHOTO BHJA B APYroil (TabIuIly B TEKCT U Tp.).

® yMEThb OMNpPEAETSATh BO3MOYKHBIE WMCTOYHUKUA HEOOXOTUMBIX CBEICHHM, MPOU3BOAUTH IMOUCK
nH(pOpMaIIUY, aHATM3UPOBATH U OLICHUBATh €€ JOCTOBEPHOCTb.

Kommynuxamuenvie YYJI:

CaMOCTOSTEIIBHO OpTraHU30BbIBATH yqe6Hoe B3aHMO/ICIICTBUE B rpymre (OHpCIlCJ'ISITB OGI.I.[I/IG Ociu,
pacnpeaciiATh poJjin, JOroOBapuUBATHCA APYT C APYIOM U T.I[.).

IIpenmMeTHBIMHU pe3ybTaTaMM U3YUYEHUsI IPEAMETA SBIISIOTCA CIEAYIOINE YMEHHUS:



® OCO3HAaHHE POJIU BEILECTB:
- OIIPENIEIIATH POJIb PA3JINUYHBIX BEIIECTB B IPUPOJE U TEXHHUKE;
- OOBSICHATH POJIb BEIIECTB B UX KPYTOBOPOTE.

® PAaCCMOTPEHUE XUMHUYECKUX ITPOLIECCOB:

- IPUBOJUTH IPUMEPBI XUMUUYECKUX MPOLECCOB B IIPUPO/IE;

- HaXOAWTh YEPThI, CBUIACTEIHCTBYIOMIME 00 OOMIMX MpPH3HAKaX XUMHYECKUX IMPOIECCOB U UX

pa3IAUnSX.

® WCITOJIb30BAHNE XUMHUYCCKUX 3HAHUH B OBITY:

— OOBSICHATH 3HAUYCHUE BEIICCTB B KU3HU U XO3HCTBE YEIIOBEKA.

® OOBSICHATH MUP C TOUKH 3PCHUS XUMHH:

— MEPEUYUCIATH OTJIMYUTEIIbHBIE CBOMCTBA XUMUYECKUX BEILIECTB;

— pa3nruyYaTh OCHOBHBIE XUMHUYECKUE MPOLIECCHI;

- OTIPENIEIIATh OCHOBHBIE KJIACChl HEOPTAHWUYECKHUX BEIIECTB;

- TIOHUMATh CMBICJI XUMHUYECKAX TEPMUHOB.

® OBJIAJICHUE OCHOBAMHU METOJOB MO3HAHUS, XapaKTEPHBIX JIJI1 €CTECTBEHHBIX HAYK:

- XapakTepu3oBaTh METOJbl XUMHUYECKOW Hayku (HaOmo/IeHWe, CpaBHEHME, HSKCIIEPUMEHT,

W3MEPEHHE) U UX POJIb B IO3HAHUU TIPUPO/IBI;

- IPOBOJUTH XUMHUYECKHUE OTBITHI M SKCTIEPUMEHTHI U OOBSCHSTH UX PE3YJIbTATHI.

® yMEHHE OIICHMBATh TOBEJICHUE 4YEJIOBEKAa C TOYKH 3PECHHS XHUMHYECKOW O€30TacHOCTH TIO

OTHOIIICHUIO K YEIIOBEKY U TIPUPOJIE:

- HWCTOJB30BaTh 3HAHUS XUMHU TIpU COOIOJIEHWM TIPaBUJ MCIOJIB30BAaHUS OBITOBBIX

XUMHWYECKUX MPENapaToB;

— pa3nnyaTh onacHble U 0e30macHbIe BEIIeCTBA.

PaGouass mporpamma moOcTpoe€Ha Ha OCHOBE KOHIIEHTPUYECKOTO MOJAXO0Ja. IJTO JOCTUTaeTcs
IyTEM BBIWICHEHUS JAWJAKTHYECKOM E€IMHHULBI — XHMHYECKOTO »JJIEMEHTa - W JaJbHEeHIIeM
YCIIO)KHEHUH U PACHIMPEHUH €€: 3/1eCh TaKOBBIMH BBICTYIAIOT ()OPMBI CYIIECTBOBAaHUSA (CBOOOMHBIC
aTOMBI, TIPOCTHIE U CIIOXKHBIE BellecTBa). B mporpamme y4MThIBaeTCS peanu3alus MEXIPeIMETHBIX
cBs3eit ¢ kypcom ¢usuku (7 kimacc) u Omosioruu (6-7 Kiacchel), TIe AA€TCs 3HAKOMCTBO C CTPOCHUEM
aToMa, XMMHUYECKOM opranuzanuen KJIeTKH U rpoieccaMu oOMeHa BEIIeCTB.

OcHoBHOH (opMOii opraHuzanuu y4eOHOTO IMpoliecca SBJISeTCs KJIAaCCHO-ypOUHas cuctema. B
KauyeCcTBE JIOMOJIHUTENBHBIX (POPM OpraHuzanuu o0pa30BaTENBLHOTO MPOIIECcCa UCIOIB3YEeTCS CUCTEeMa
KOHCYJIbTAIlHOHHOM MOJIEPKKH, WHIUBUIYAIbHBIX 3aHATHI, caMOCTOsATENbHAsE paboTa ydauuxcs ¢
HCI0JIb30BAHUEM COBPEMEHHBIX NHPOPMAIIMOHHBIX TEXHOJIOTHA.

[Ipeobnanaromeid GopmMoil  KOHTPOJIS BBICTYNAIOT NMHCbMEHHBINH (CaMOCTOSITENIbHBIE U
KOHTpPOJIbHBIE Pa0OTHI) U YCTHBIN onpoc (cobeceoBaHue).

HcxoaHbIMu  TOKYMEHTAMHM /I COCTABJICHUSI IpuMepa padodeili NporpaMmsl
ABUJINCH.

1. Tlpuka3z MunoOprayku ot 17.12. 2010r. Ne 1897 «O0 yTBep AeHUN U BBEICHUH B JICHCTBHE
dI'OC OO0

2. Ilpuxa3z MunoOprayku ot 17.05.2012 Ne 413 «O06 yrBepxkaenun u BBefennn B nericteue GI'OC
cpenHero( MOTHOT0) 00IIero 00pa3oBaHUs

3. IIucemo MunucrepctBa obpasoBanus u Hayku P® ot 19 ampens 2011r. Ne03-255 «O BBenenuun
(enepanabHBIX TOCYIAPCTBEHHBIX 00pPa30BaTENbHbBIX CTAHAAPTOB 00IIEro oOpa3oBaHMsD)

4. llpuka3z MunobpHayku Poccun ot 7 utons 2012 r. Ne 24480 «O06 ytBepxneHnn henepaibHOro
rOCyAapCTBEHHOI0 00pa30BaTENBHOIO CTaHJapTa CPEAHEro (IIOIHOro) odmero 00pa3oBaHMs»

5. ®denepa’abHOro rocyaapcTBEHHOr0 00pPa30BaTENFHOIO CTAHAAPTa OCHOBHOT'O OOIIEro 00pa3oBaHUs
(mpuka3 MunucrepcTBa o0pazoBanus U Hayku Poccuiickoit @enepanyu ot 17 mexadpst 2010 1. Ne
1897)

6. IIpumepHbIe IporpaMMbl IO Y4€OHBIM MpeaMeTaM (enepaibHoro 6a3sucHOro yueOHOro miaHa.

3a ocHOBY paboueli mporpaMMbl B3sTa MporpaMMa Kypca xumuu mis 8-11 kiaaccoB o0rieoOpa3oBaTeTbHBIX
yupexaenuir (aBrop O.C. 'abpuensin), pekomeHmoBanHas JlenapramMeHTOM 00pa30BaTENbHBIX MPOTPAMM H
CTaHIapTOB 00IIero oopasoBanus MunHcTepcTBa 00pa3oBanus PO, omyOnrkoBaHHAs U3ATENHLCTBOM «/JIpodar
B 2017 ropny.



[Ipeanaraemple Matepuaibsl  pa3paboTaHbl Ha ocHOBe aBTopckod  mporpammbl  O.C.I'abGpuensiHa,
coorBeTcTByIOIEel dDeaepanbHOMY KOMIIOHEHTY [ ocymapcTBeHHOro cTaHmapra oOmero oOpa3oBaHUS H
JonyiieHHolH MuHucTepcTBoM oOpasoBaHus W Hayku Poccuiickoin @enepaunn (O.C.I'abpuensn IIporpamma
Kypca xumum Uit 8-11 kimaccoB 001eo0pa3oBaTeNbHBIX YUPSKICHHH — 2-€ W3JlaHue, NepepaboTaHHOE U
nononaernroe — M.: Jlpoda, 2010.).

YYEBHO-METOANYECKOE OBECIIEHEHUE
OBPA3OBATEJIBHOI'O ITPOLECCA

1. Jlutepartypa, ucnoJib3yemMasi yuuTesieM 1Js 8 KII.

- OCHOBHas Tumepamypa
1. T'abpuensa O.C. [Iporpamma kypca xumuu s 8-11 kiaccoB 0011e00pa3oBaTeIbHBIX YUPEKICHUH.
— M.: Ipoda;
2. I'abpuensn O.C. Xumus: § kmacc: yueOHUK 1t 0011eo0pazoBaTenbHbIX yapexaeHuil. — M.: JIpoda.
- OONONHUMENbHAS TUMepamypa
1. Tabpuensu O.C. M3zyuaem xumuto B 8 kiI.:. aumaktudeckue marepuansl / O.C. INabpuensa, T.B.
CmupHoBa. — M.: bauk mmroc
2. Xumus: 8 Kiacc: KOHTPOJIbHbIE U TIpoBepouHble paboThl K yueoHuky O.C. ['abpuensna «Xumus. 8
kiace» / O.C. IN'abpuensH, I1.H. bepeskun, A.A. Yimakosa u ap. — M. : Jlpoda;
3. T'abpuensn O.C., Buckoboitnukosa H.IIL., furykoBa A.B. HacronbHas kuura yuurens. Xumus. 8
KI1.: Metoanaeckoe nmocoodue. — M.: Jlpoda;
4. T'abpuensu O.C., Pynos H.H., Tonkynos B./. XuMudeckuii SJKCIIEpUMEHT B IIKOJE. 8 Kiaacc. — M.:
Hpoda
5. Anxumuk (http://www.alhimik.ru/) - oguH W3 Jy4mIUX CAUTOB PYCCKOS3BIYHOTO XUMHYECKOTO
WHTepHeTa opueHTUPOBAHHBINA HA YUUTENS U YUSHHKA, PENOoIaBaTeNs U CTyICHTA.

2.JlutepaTtypa, Hcnojb3yeMasi yuuTeaeM AJs 9 KJI.

1.IIlpumepHas mporpaMMa OCHOBHOTO 00Iero 00pa3oBaHus 0 XUMUH (0a30BBIN YPOBEHB);
2.ABtopckass mporpamma O.C.I'aGpuensiHa, cootBeTcTByromas denepanbHoMy [ocynapcTBeHHOMY
o0pa3oBaTelIbHOMY CTaHAApTy OCHOBHOTO oOmIero o0pa3oBaHus U JOMylleHHas MHMHHUCTEPCTBOM
oOpazoBanust u Hayku Poccuiickoit @enepanun (O.C.I'abpuensu IIporpamma kypca xumuu s 8-9
KJ1accoB o0meoOpazoBatenbHbIX yupexaenuid / O.C.I'abpuensa. — M.: Ipoda, 2012r.).

3.1abpuensan O. C., Ocmpoymos HU. I. HactonpHas kHUTa yduTens. Xumus. 9 K 1. MeTtoaudyeckoe
nocobue. — M.: [Ipoda, 2010r

4. Xumus. 9 k 1.: KontponbHeie u npoepounbie padoTsl K yueOHuky O. C. I'abpuensna «Xumus. 9 /
O. C. T'abpuensn, 1. H. bepeskun, A. A. Ymakosa u 1p. — M.: Ipoda, 2009r.

5.I'abpuensan O. C., Ocmpoymog U. I'. 3yuaem xumuio B 9 k 11.: JlugakTudeckue matepuanbl. — M.:
bauk noroc, 2009r.

6./ aopuenan O. C., fuwykosa A. B. Pabouas terpanp. 9 k i1. K yueOnuky O. C. I'abpuensna «Xumus.
9». — M.: llpoda, 2012r.

1.Tabpuenan O. C., Bockobouinukoea H. II. Xumuss B TecTax, 3ajadax, yHOpaXXHEHHAX. 88— 9 ki
— M.: [Ipoda, 2009r.

3.JIuteparypa, pekomeHayemMas 1Jisl y4alIUXCs.
- OCHOGHAA TUMepamypa
labpuensu O.C. Xumust: 8 knacc : yueOHUK Aiisi 001eo0pa3oBaTenbHbIX yupexaeHuid. — M.: [Ipoda.
- 0OnoIHUMeNbHAR TUmepamypa
1. XKypHnan «Xumus B mIKOJIEY;
2. Kontpen - Xumusa ans Bcex (http://kontren.narod.ru). - nnhpopmanmoHHO-00pa30BaTENbHBIN CANT
JUISL T€X, KTO U3y4aeT XUMUIO, KTO €€ MPENOoIAeT, A BCEX KTO HHTEPECYeTCss XUMHUEH.
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HartypanbHble 00bekThl. HarypanbHbie 00BEKTHI, HCIIOJIb3YeMble B 00yUY€HHUH XHUMHH, BKJIIOYAIOT B
ce0si KOJUIGKIIMM MHUHEpPAJIOB M TOPHBIX MOPOJ, METAUIOB M CIIABOB, MHHEPAJIBbHBIX yI0OpEHUi,
IUIacTMacc, Kay4yKoB, BOJIOKOH U T. 7. O3HaKOMIIEHHE Y4YaIlUXCsl C 00pa3laMH MCXOJTHBIX BEIECTB,
MOJIYIPOAYKTOB W TOTOBBIX M3JEJIUN IO3BOJISIET IOJIyYUTh HArJIAJHOE MPEACTaBICHHE 00 3TUX
MaTepualiaX, UX BHEIIHEM BHJE, a TAaKKE O HEKOTOPHIX (PU3MUECKMX CBOMCTBaX. 3HAYUTEIHHBIC
y4eOHO-TI03HABATEIFHBIE BO3MOKHOCTH UMEIOT KOJUIEKIIUH, U3TOTOBJICHHBIE CAMUMH O0YJaIOIIIMHUCS.
[IpenmMeTs! U1 TaKKX KOJUIEKLIHUHA COOMPAIOTCsl BO BpEMS AKCKYPCUH U IPYIUX BHEYPOUHbBIX 3aHITHM.
Konnekun ucronb3yroTest TONBKO JUTSt 03HAKOMIICHHS! YJaIIUXCsl ¢ BHEITHUM BUJIOM M (PM3UYECKUMU
CBOMCTBaMM M3y4aeMbIX BELIECTB U MaTepuanoB. Jljig MpoBeleHUs XMMHUYECKUX ONBITOB KOJIJIEKIUU
HCI0JIb30BATh HENb3S.

XuMHYecKHe peaKTHBbI U MaTepuaibl. OOpalieHne coO MHOTUMH BEIIECTBAMHU TPEOYeT CTPOroro
cOONIOACHNS TPaBUJI TEXHUKH O€30MaCHOCTH, OCOOEHHO TMpPU BBHINOJIHEHUH OIBITOB CaMUMU
yuyaiumucs. Bee HeoOxoqumble Mepbl IPETOCTOPOKHOCTH YKa3aHbl B COOTBETCTBYIOIIMX JOKYMEHTaX
Y MHCTPYKIUSX, @ TAKXKE B MOCOOUAX JUIsl yUUTETICH XUMUU.

Haubonee yacTo ncnosib3yemMble peakTUBBI U MaTepUab:

1) mpocThie BelecTBa - Me/ib, HATPUH, KaJIbIHHA, aIFOMAHHMN, MarHuii, )ee30, IMHK, cepa;

2) oxcuasl — meau (11), kanpius, sxemnesa (1), maruus;

3) KHCIOTHI - COJITHAs, CEpHasi, a30THA;

4) OCHOBaHHUS - THAPOKCHJ HATPHS, TUAPOKCH] KaJbIHs, THAPOKCHI Oapus, 25%-Hbli BOIHBIN
pacTBOp aMMHaKa;

5) comu - xnopunsl Hatpus, meau (11), sxenesa(lll); HuTparsl Kanus, HaTpus, cepedpa; CyabaThl
meau(ll), xemesa(ll), xemnesa(lll), amoMunmst, aMMOHUS, KajIust, OpPOMHU] HATPHUS,

6) opraHudYecKHe COCAMHCHUS - Kpaxmall, TJIUIUPHH, YKCyCHasi KHCJIOTa, METUJIOBBIN
OpaHXKeBbIN, (PeHoIPTaATICHH, TAKMYC.

Xumudeckas JjabopaTopHasi mocya, annaparbl 1 Npudopbl. XuMHUUECKas NMOCya MOApa3aesaeTcs
Ha JIB€ TPYIIBI: JJIs BBIIIOJHEHHS ONBITOB YYaIlIMMUCSA U JEMOHCTPALIMOHHBIX OIBITOB.

[Ipubopsl, anmapaTsl U YCTAaHOBKH, HCIIOJIb3yeMble HAa YpOKaxX XHMHH, MOAPA3JENAI0T Ha OCHOBE
MPOTEKAIOIINUX B HUX (U3NYECKUX U XUMHUYECKUX MPOIECCOB C YYACTUEM BEIIECTB, HAXOAIIUXCS B
Pa3HBIX arperaTHbIX COCTOSHUSIX:

1) npubopsl i pabOThI ¢ Ta3aMHu - TOJy4eHUE, COOMpPaHKE, OYMUCTKA, CYIIIKA, MOTJIOIICHHE T'a30B;
peakuuu MeXAy IOTOKaMU T'a30B;

2) ammaparhl ¥ TPHOOPBI Il OMBITOB C JKUAKAMH M TBEPIBIMH BELICCTBAMU - IEPETOHKA,
¢bunbTpOBaHUE, KPHUCTAJUIM3AIMS;, MPOBEACHHUE pPEAKIUN MEeXAy TBEPIbIM BEIIECTBOM U
KUJKOCTBIO, )KUJKOCTBIO U JKUJKOCTBIO, TBEP/IBIMU BEILIECTBAMHM.

Bue 37011 knaccudukanum HaXoASATCs JBE TPYIIBI yueOHOM anmaparypsl:
1). 1uig U3y4eHus TEOPETUYECKUX BOMPOCOB XMUMHHU - MIUTFOCTPAIUS 3aKOHA COXPAaHEHHS MacChl
BEILIECTB, JEMOHCTPALIMS 3JIEKTPONPOBOJHOCTH PACTBOPOB, IEMOHCTPALUS JIBHKEHUSI HOHOB B
ANEKTPUYECKOM TI0JI€; JUIsl K3YYEHUsS CKOPOCTH XHMHYECKON peakuuu U XUMUYECKOIO
paBHOBECHS;
2). nns WUTIOCTpAIMM XMMHUYECKHUX OCHOB 3aBOJICKUX CIOCOOOB TOJYYEHHS HEKOTOPBIX
BEIIECTB (CEpHOM KUCIOThI, aMMHaKa U T. 11.).
BcnomorarenbHyto pojb  MIpalOT HM3MEpUTENbHBbIE M HarpeBaTelbHble MPHUOOPHI, pa3IHyHbIE
MPUCTIOCOOICHUS JJIs1 BBIIIOJIHEHHS OTIBITOB.
Mopesn. O0beKTaMu MOAETHPOBAHUS B XUMHH SBJISIOTCS aTOMBI, MOJIEKYJIBbl, KPUCTAJUIbI, 3aBOJICKHE
anmapaTel, a TaKXe IPOUCXOISIIME Ipolecchl. B mpenonaBaHnyM XUMHUM HCHOJB3YKOTCS MOJENN
KpUCTANIMYECKUX PEIIeTOK anMmasa, rpadura, cepsl, Gocdopa, okcuaa yraepona(lV), noxa, xenesa,
Meau, Maraus. HaGopsl Mosienelt aToMOB JUIsl COCTABIICHHS! IIAPOCTEPKHEBBIX MOIETIEH MOJIEKYI MpU
U3Y4YEHUH OPraHM4eCKON XUMUU.
YueOHble MocoOUsI HA MeYaTHOI OCHOBe. B mporiecce 00ydeHUsT XMMHUU HCIIONIB3YIOTCS CIIEAYIOIINe
TaOJIMIIBI MOCTOSTHHOTO SKcroHupoBaHus: «llepmonuueckas cucrtema xumudeckux snemeHtoB /[ 1.
MenpneneeBay, «Tabnuna paCTBOPUMOCTH KUCIIOT, OCHOBAHUN U COJIEH», «DIEKTPOXUMUYECKUNA PsijL
HaIpPsHKEHUH METaJIIOBY.
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JlJiss opraHu3aiuu caMoCTOSITENILHOW paboThl 00YUAIONIUXCS HA YPOKAX HCIOJIB3YIOT Pa3sHOOOpa3HbIC
TMIAKTHYECKUE MaTepHalibl: TETPaad Ha MEYaTHON OCHOBE, KAPTOUYKHU C 33JaHUSMHU Pa3HOU CTENeHU
TPYIHOCTH JJIsl ©3y4E€HUSI HOBOTO MaTepuraa, CaMOTIPOBEPKH M KOHTPOJIS 3HAHUN YJaIIHXCSl.
JKPaHHO-3BYKOBbIE CpecTBa 00y4eHHsl. DKPaHHO-3BYKOBBIE TOCOOUS AEIATCA HA TpH OOJIbIINE
TPYyNIBL:  CTaTHYHBIC, KBAa3HMIMHAMHYHBIE W JAuHaMH4YHble. CTaTHYHBIMH OKPaHHO-3BYKOBBIMU
cpeacTBaMU OOYYEHHUS SBISIOTCS TUAQHUIBMBI, TUATIO3UTUBHI (CIIAiAbBI), €ANHUYHBIC TPAHCIAPAHTHI
mist  rpadonpoekropa. Cepum  TpaHCHApaHTOB TMO3BOJISIOT HMMHTHPOBATH JBIKEHHE ITyTEM
MOCIIEIOBATEIIbHOTO HAJIOXKEHUSI OJHOTO TpaHCIapaHTa Ha JApyrod. Takue cepuud OTHOCAT K
KBa3HIMHAMHYHBIM KPaHHBIM TIOCOOHUSIM.

JIMHaMUYHBIMH ~ 9KPaHHO-3BYKOBBIMH ~NOCOOMSIMH  SIBIISIIOTCSL  TIPOM3BEACHUS KuHemartorpada:
JTOKYMEHTAIBHOTO, XPOHUKAIBHOTO, MYIbTUIUIMKAIIMOHHOTO. K 3TO¥ e rpyrie oTHOCSATCS SKpaHHO-
3BYKOBBIE CpEICTBAa OOy4YeHHs, Il TpexbsBICHUS WHQPOPMAMKM KOTOPBIX  HeoOXoauma
KOMTBIOTEPHAs TEXHUKA.

Texunyeckue cpeacrtBa oO0ydenusi. [Ipy KOMIIJIEKCHOM HCIIOJB30BAaHUU CPEJACTB OOydeHUS
HEM30€KEH BOMPOC O BO3MOXKHOCTH  3aMEHBl  OJHOTO  TIOCOOHMS  JOPyruM,  Hampumep
JIEMOHCTPAIIMOHHOTO WJIM J1a0OpaTOpPHOTO OMbITa €ro n3o0pakeHHeM Ha dKkpaHe. MHopmarnus,
coJiepKamascsi B SKPaHHOM TOCOOHWH, MPENCTABISIET cOOOW JUIIL OTPAXCHHWE PEaTbHOTO MHpA, U
MO3TOMY OHa JOJDKHA WMETh OMOPY B YYBCTBEHHOM OIBITE OOydaromuxcs. B mpoTHBHOM ciydae
dbopmupyroTcs HenpaBwiIbHbIE W (GopMmaiibHble 3HaHUS. OCcOOEHHO omacHO (OpMHUpOBAHHE WCKa-
’KEHHBIX MTPOCTPAHCTBEHHO-BPEMEHHBIX TPEICTaBICHUH, TIOCKOJIBKY SKpaHHOE MPOCTPAHCTBO U BPEMSI
3HAYUTEIHHO OTIMYAIOTCS OT PEAbHOTO MPOCTPAHCTBA W BPEMEHHU. DKPAaHHOE TOCOOME HE MOXKET
3aMEHUTh COOOW pealbHBbI OOBEKT B MPOIECCE €r0 TMO3HAHUS BBHUAY TOTO, YTO HE MOXKET OBITh
HMCTOYHUKOM YYBCTBEHHOT'O OIBITAa O CBOMCTBAX, CYIIECTBEHHBIX MPU U3YYEHUU XUMHUHU: LIBETE, 3aIlaxe,
KPUCTAIJTMYECKOM CTPOCHMM M T. 1. B TO ’xe BpeMs npH HAJIWYUU Yy YYalIUXCS JOCTATOYHBIX
YYBCTBEHHBIX 3HAHMH Ha HEKOTOPHIX 3Tamax oOyueHUsi BOCIPOM3BEIECHHUE XUMHUUECKOTO OIbITa B
AKpPaHHOM MTOCOOUM MOKET OBITh 0OJIee 11eIecCO00pa3HBIM, YEM €ro MOBTOPHAS JIEMOHCTPAITHI.

[JIAHUPYEMBIE OBPA3OBATEJILHBIE PE3YJIbTATHI OCBOEHUS
T[IPEJIMETA, KYPCA (13 OOII 000)

OcHoBHbIE IOHATUSI XUMHUH (YPOBEHb aTOMHO-MOJIEKYJISIPHBIX MTPEICTABICHHIA)

BoinmyckHUK Hay4YUTCS:

* OIMCBIBATh CBOMCTBA TBEP/BIX, KUAKUX, Ta3000pa3HbIX BEUIECTB, BBIACISSA UX CYILIECTBEHHBIE
MIPU3HAKH;

* XapaKTepU30BaTh BEIIECTBA 10 COCTaBY, CTPOSHUIO M CBOMCTBAM, YCTaHABIMBATH IPUYUHHO-
CJIEJICTBEHHBIE CBA3M MEKY JaHHBIMHU XapaKTepUCTUKAMU BELIECTBA;

* PacCKpbIBAaTh CMBICII OCHOBHBIX XUMUYECKIX MOHATHH «aTOM», «MOJIEKYJIa», «XUMUYECKUI TIEMEHT,
«IIPOCTOE BEIIECTBO», «CIOKHOE BEILIECTBOY, «BAJICHTHOCThY, UCIIOJIb3YS 3HAKOBYIO CUCTEMY XUMUMU;
* 1300paXkaTh COCTaB MPOCTEHIIINX BEIIECTB C MOMOIIBIO XUMHUYECKUX (POPMYI U CYIIIHOCTh
XUMHUYECKUX PEaKLIUN ¢ TOMOIIbI0 XUMUYECKIX YPAaBHEHUI;

* BBIUUCIISATh OTHOCUTENIbHYIO MOJIEKYJISIPHYIO U MOJISIPHYIO MACChl BEILIECTB, a TAKKE€ MACCOBYIO JOJIIO
XUMHUYECKOTO 3JIEMEHTA B COETMHEHUSX JIJISl OLIEHKU UX MPAKTUYECKON 3HAYMMOCTH;

* CPaBHHMBATh 10 COCTAaBY OKCHU/Ibl, OCHOBAHUs, KUCIOTBI, COJIU;

* KJ1acCU(UIIUPOBATH OKCUIBI U OCHOBAHMSI TI0 CBOWCTBAM, KUCJIOTHI U COJIU TIO COCTaBY;

* OIMUCHIBATh COCTAB, CBOMCTBA M 3HAUEHUE (B MPUPOJE U MIPAKTHUECKOMN EATETHbHOCTH YEIOBEKA)
MPOCTBIX BEIIECTB — KHUCJIOPOJIa U BOAOPO/A;

* TaBaTh CPABHUTEIHHYIO XapaKTePUCTUKY XMMHUECKHUX DJIEMEHTOB M BaKHEHIIINX COCIMHEHHMA
€CTECTBEHHBIX CEMEICTB IIEJIOYHBIX METANIOB U TaJIOT€HOB;

* N10JIH30BATHCS TAOOPATOPHBIM 000PYIOBAaHUEM M XUMHUYECKON TIOCYIOMH;

* POBOJIUTH HECTIOKHBIE XUMUYECKHUE OTBITHI U HAOTIOACHUS 32 H3MEHEHUSIMU CBOWICTB BEIIIECTB B
MpOILIecCe MX MPEeBpaIleHHIt; COOMI0IAaTh MpaBuila TEXHUKH 0€30MacHOCTH IPH MPOBEICHUN
HaOIIOJICHUH U OTBITOB;
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* pa3yinyaTh SKCIIEPUMEHTAIIBHO KUCIOTHI U MIEIOUH, MOJIb3YSICh HHANKATOPaMU; OCO3HABATh
HE0OX0IMMOCTh COOIIOICHHSI Mep 0€30MaCHOCTH TP OOPAIICHUH C KUCIOTAMH U MIEIOYAMHU.
BoInyCKHUK OJIyYUT BO3MOYKHOCTh HAYUUTHCS:

* IPaMOTHO 00paIaThCs C BEMIECTBAMHU B MTOBCETHEBHOM JKU3HH;

* 0CO3HaBaTh HEOOXOAUMOCTb COOJIIOICHUSI TIPABHIIT HKOJIOTUYECKU O€3011aCHOTO TTOBEICHUS B
OKpY’Karollel NpUpOIHON CpeIe;

* IOHUMATh CMBICI U HEOOXOIUMOCTb COOJIO/ICHUS MPEMTUCAHUMN, TTPEATIaraeMbIX B MHCTPYKIIUSAX 110
WCIIOJIb30BAHUIO JIEKAPCTB, CPEJICTB OBITOBOM XUMUU U JIP.;

* HCIMOJIb30BaTh MPUOOPETEHHBIE KIIFOUEBbIE KOMIIETEHTHOCTH TIPH BBITIOJHEHUHU UCCIIEI0BATEIBCKUX
MIPOEKTOB TI0 U3YYEHHUIO CBOMCTB, CHOCOOOB MOJYyYEHHUS U PACIIO3HABAHUS BEIIECTB;

* pa3BUBAaTh KOMMYHUKATUBHYIO KOMIIETEHTHOCTb, UCIIOJIB3YsI CPEJICTBA YCTHOM M MUCHhbMEHHOM
KOMMYHUKAITUHU TIPH pabOTe ¢ TEKCTaMU y4eOHHMKA U JOTIOTHUTEIHHOM TUTEPATYPOd, CIIPABOYHBIMU
TaOIUIIaMU, TIPOSIBIISITH TOTOBHOCTh K YBOKEHHIO MHOUM TOYKU 3PEHHUSI PU 0OCYKICHUH PE3yIbTaTOB
BBITIOJIHEHHOW paboThI;

* 00BEKTUBHO OIEHWBATH MH(POPMAIIMIO O BEIIECTBAX U XMMHUYECKUX MPOIECCaX, KPUTHUYECKH
OTHOCHUTBCS K IICEBIOHAYYHON HH(pOpMalnu, HeT0OOPOCOBECTHON peKiiaMe, Kacaromencs
WCTIOJIb30BAHUSI PA3JIMYHBIX BEIIIECTB.

Ilepuoanyecknii 3aK0H M NepPHOAMYECKAs cHCTeMa XUMHYecKuX d1eMeHTOB [I. . Menneneesa.
Crtpoenue BemecrBa

BrimyckHUK HAayduTCS:

* KJITaCCH(UITUPOBATH XUMHUYECKUE DIIEMEHTHI Ha METaJIbI, HEMETAJUIBI, JIEMEHTHI, OKCHJIBI U
TUAPOKCHIBI, KOTOpbIe aM(bOTEPHBI, 1 HHEPTHBIE JIEMEHTHI (Ta3bl) 11 OCO3HAHUS BAXKHOCTH
YHOPSAA0YEHHOCTH HAYYHBIX 3HAHMIA;

* pacKphIBaTh CMBICH Neproandeckoro 3akona J[. . Menneneena;

* OIMCBIBATH U XapaKTepU30BaTh TAOIUYHYIO (OPMY NEPUOIUUECKON CHCTEMbI XUMUYECKIX
AIIEMEHTOB;

* XapaKTepU30BaTh COCTAB aTOMHBIX SJIEP U paclpe/ie]IeHHE YUCIIa HIEKTPOHOB IO 3JIEKTPOHHBIM
CJIOSIM aTOMOB XUMHYECKUX IEMEHTOB MaJIbIX IEPUOJIOB MEPUOIUIECKON CUCTEMBI, a TAKXKE KaJIus U
KaJIbIUs;

* pa3nuyaTh BUJbl XMMHUYECKOH CBSI3U: HOHHYIO, KOBAJCHTHYIO MOJSPHYIO, KOBAJICHTHYIO HETIOJS PHYIO
1 METaJTUYECKYIO;

* U300paXkaTh JIEKTPOHHO-UOHHBIE (DOPMYJIIBI BEIIECTB, 00Pa30BAHHBIX XUMUUYECKHUMHU CBSI3IMU
pa3Horo BUA;

* BBISIBJIATH 3aBUCHMOCTH CBOMCTB BEIIECTB OT CTPOCHUS UX KPUCTAIUTNYECKUX PEIIETOK: HOHHBIX,
aTOMHBIX, MOJIEKYJISIPHBIX, METAJUIMYECKUX;

* XapaKTepU30BaTh XUMHUUYECKUE JIEMEHTHI U UX COCTMHEHUS Ha OCHOBE IMOJIOKEHHUS DJIIEMEHTOB B
MEPUOTUIECKON CUCTEME U OCOOCHHOCTEH CTPOEHUS X aTOMOB;

* OIMMCBIBATh OCHOBHBIE 3Tambl OTKPHITHS J. 1. MenaeneeBbIM nepruondeckoro 3aKkoHa u
MEPUOTUIECKON CUCTEMbI XUMUYECKUX AJIEMEHTOB, )KU3Hb U1 MHOTO00Opa3HyI0 HAYYHYIO JAESITebHOCTD
Y4€HOTO;

* XapaKTepU30BaTh HAYYHOE U MUPOBO33PEHUECKOE 3HAUCHHE MEPUOANUECKOTO 3aKOHA U
MIEPUOINYECKON CUCTEMBI XUMHUECKUX 1eMeHTOB J[. 1. Menzeneesa;

* 0CO3HABaTh HAYYHBIE OTKPHITUS KaK Pe3yJbTaT JITUTEIbHBIX HAOMIOICHUH, ONBITOB, HAYYHOU
MOJIEMUKH, MTPEO0I0TEHHS TPYAHOCTEW U COMHEHU.

BbInyCKHUK TOJIYy4UT BO3MOKHOCTh HAYUUThCS:

* 0CO3HABaTh 3HAYEHUE TEOPETUUYECKUX 3HAHUM JIJI1 TPAKTUUYECKOMN AESITEIbHOCTH YEIO0BEKA;

* OIUCHIBATh U3YUYEHHBIE OOBEKTHI KaK CUCTEMBI, IPUMEHSS JIOTUKY CUCTEMHOTO aHAIIN3a,

* IPUMEHSTH 3HAHUS O 3aKOHOMEPHOCTSIX NMEPUOANUECKON CUCTEMbl XUMUYECKUX SJIEMEHTOB IS
O0OBSICHEHUS U MIPEABHUICHUS CBOMICTB KOHKPETHBIX BEIIIECTB;

* pa3BUBaTh UHPOPMAIIMOHHYIO KOMIIETEHTHOCTh TTOCPEACTBOM YIITyOJIeHUS 3HAaHUHN 00 HCTOPUH
CTAaHOBJICHUS] XUMUYECKON HayKH, €€ OCHOBHBIX MOHATUN, IEPUOIUYECKOTO 3aKOHA KaK OJIHOTO U3
BOKHEMIIIKMX 3aKOHOB MPUPO/IbI, @ TAK)KE O COBPEMEHHBIX JIOCTHKEHUAX HAYKH U TEXHUKH.
MHoroo0pa3ue XuMH4€eCKHX peakuui



BeInyckHUK Hay4duTes:

* OOBSICHATH CYTh XMMHYECKUX MPOIECCOB U UX MPUHIMITHATHFHOE OTINYHE OT (PU3NYCCKUX;

* Ha3bIBATh MIPU3HAKHU U YCJIOBUS MPOTEKAHUSI XUMUYECKUX PEAKIIMIA;

* YCTaHaBJIMBATh [IPUHAIEKHOCTh XUMUUYECKON PEAKIIMU K OIIPEIEIEHHOMY TUITY 10 OJJTHOMY U3
KJIacCU(UKAIIMOHHBIX PU3HAKOB:

1) o yuciy U cocTaBy UCXOJHBIX BEILIECTB U MPOAYKTOB pEaKLUU (PEaKLUU CO CIUHEHMS,
pa3NioKEeHUs1, 3aMEIEHUSI U 0OMEHA);

2) 110 BBIJICJIEHUIO WUJIH MOTJIOLIEHUIO TEIUIOTHI (PeaKuu IK30TEPMUUYECKUE U SHI0TEPMUUECKHE);
3) 110 U3MEHEHHUIO CTENEHEN OKUCICHUS! XUMUYECKUX AJIEMEHTOB (peakliy OKUCIUTENbHO -
BOCCTaHOBUTEJIbHbIE);

4) mo obpaTuMocTH Tporiecca (peakiuu 0OpaTuMbie U HeOOpaTUMBIE);

* Ha3bIBaTh (DAKTOPBI, BIUSIONINE HA CKOPOCTh XMMHUECKUX PEaKIUit;

* Ha3bIBaTh (DAKTOPBI, BIUSIOIINE HA CMELIEHUE XUMUYECKOTO PAaBHOBECHS;

* COCTaBJISITh YPABHEHUS AJIEKTPOJIUTUYECKON JUCCOLUAIIMM KUCIIOT, IIeJI0oUei, COJIe; MOoIHbIE U
COKpaIlEHHbIE HOHHbIE YPaBHEHUS peakuii oOMeHa; ypaBHEHHS OKUCIUTEIbHO-BOCCTAHOBUTENIBHBIX
peaKuuii;

* IPOTHO3UPOBATH MPOAYKTHl XUMUUECKUX PEAKIHH 10 (opMyaamM/Ha3BaHUSIM UCXOTHBIX BEIIECTB;
OTIPEIeNIATh UCXOAHBIE BEIIeCTBa M0 (popMyiaM/Ha3BaHUSAM MIPOJYKTOB PEaKIUH;

* COCTaBJISITh YPAaBHEHUS PEAKIINil, COOTBETCTBYIOIIMX OCIEI0BATEIBHOCTH («IIETIOUKEY)
MpeBpALEHUI HEOPraHNYECKUX BEIIECTB Pa3IMYHbIX KIacCOB;

* BBISIBJIATH B IIPOIIECCE IKCIIEPUMEHTA MIPU3HAKU, CBUAETEILCTBYIOLINE O MPOTEKAHUN XUMUYECKOI
peaxuuu;

* IPUTOTOBJIATH PACTBOPHI C ONPEICTEHHOW MAaCCOBOM JI0JIEN PaCTBOPEHHOTO BEIIECTBA;

* ONPEAEIIATh XapaKTep Cpeibl BOJHBIX PACTBOPOB KUCJIOT U IEN0YEH IO U3MEHEHUIO OKPACKU
WHJUKATOPOB;

* IPOBOJUTH KAYECTBEHHBIE PEAKIIMH, IOATBEPKAAIOIINE HATMYHE B BOJHBIX PACTBOPAX BELIECTB
OT/EJbHBIX KATUOHOB Y AaHHOHOB.

BBINyCKHHUK OJIYy4UT BO3MOKHOCTh HAYYHUTHCS:

* COCTAaBJIATh MOJIEKYJIIPHBIE U NIOJIHBIE HOHHBIE YPABHEHUS IO COKPAIEHHBIM HOHHBIM YPAaBHEHUSIM;
* IPUBOJIUTH ITPUMEPBI PEAKLIUM, TOATBEPKIAIOIINX CYIIECTBOBAHUE B3aMOCBSI3U MEXIY OCHOBHBIMHU
KJIaCCaMH HEOPraHUYECKUX BEILIECTB;

* IPOTHO3UPOBATH PE3YJIbTATHI BO3ACUCTBUS PA3IMUHBIX ()aKTOPOB HA U3MEHEHHE CKOPOCTHU
XUMUYECKON PEAKIUU;

* IPOTHO3UPOBATH PE3YJIbTATHI BO3ACUCTBUS Pa3IMYHBIX (PAKTOPOB HA CMELIEHHE XMMHUYECKOTO
paBHOBECHS.

MHuoroo0pa3ue BeecTB

BrinyckHUK HayduTcs:

* OIIPENIeNATh MPUHAATIC)KHOCTh HEOPraHUYECKUX BEUIECTB K OJJHOMY U3 U3y4EHHBIX KIaCCOB/TPYIM:
METaJUIbl U HEMETAJUIbl, OKCUbl, OCHOBaHUS, KUCIIOTHI, COJIU;

* COCTaBJISAITH (POPMYIIBI BEIIECTB MO UX HA3BAHUSM;

* OINPEJEINIATh BAJICHTHOCTD U CTENIEHb OKUCIICHHUS AJIEMEHTOB B BEILIECTBAX;

* COCTaBJIATH (POPMYIIBI HEOPTAHUYECKUX COCTMHEHUI MO BAJIEGHTHOCTSM U CTETICHSIM OKUCIICHHUS
AIIEMEHTOB, a TaKXKe 3apsaM MOHOB, yKa3aHHBIM B TAOIUIE PACTBOPUMOCTH KHCIIOT, OCHOBAaHUN U
COJIeH;

* OOBSICHATH 3aKOHOMEPHOCTH U3MEHEHHSI (PU3MYECKUX U XUMHUECKHUX CBOMCTB MPOCTHIX BEIIECTB
(MeTanioB U HEMETAJUIOB) M UX BBICIIMX OKCHUJIOB, 00pa30BaHHBIX 3JIEMEHTAMH BTOPOTO U TPETHETO
MIEPHO/IOB;

* Ha3bIBaTh OOIINE XUMUYECKIE CBOWCTBA, XapaKTEPHBIE IS TPYIII OKCHJIOB: KUCIOTHBIX, OCHOBHBIX,
aM(OTEPHBIX;

* Ha3bIBaTh OOIINE XUMUYECKIE CBOMCTBA, XapaKTePHBIE TSI KAKIOTO U3 KIACCOB HEOPTAaHUUECKUX
BEILIECTB: KUCJIOT, OCHOBAHMI, COJICH;

* IPUBOJIUTH IPUMEPBI PEAKLIUA, TOATBEPKIAIOIINX XUMUUYECKUE CBOMCTBA HEOPraHUYECKUX
BEILIECTB: OKCUJIOB, KMCIIOT, OCHOBAHUI U COJICH;
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* ONPEACIIATH BEIIECTBO-OKUCIUTEID U BEUIECTBO-BOCCTAHOBUTEIND B OKHCIUTEIIHHO-
BOCCTAHOBUTEIIbHBIX PEAKIIUSAX;

* COCTABJISITh OKUCIUTEILHO-BOCCTAHOBUTEIBHBIN OaaHC (U1 M3YYCHHBIX PEaKIIHii) 1Mo
MPEJI0KEHHBIM CXEMaM PEAKLIHIA;

* POBOAUTH JTA0OPATOPHBIEC OTBITHI, TIOATBEPKAAOIINE XUMHUUECKIE CBOMCTBA OCHOBHBIX KJIACCOB
HEOPraHWYECKUX BEUIECTB;

* IPOBOJTUTH JIAOOPATOPHBIC OIBITHI TI0 MOJTYYCHUIO U COOMPAHHIO ra3000pa3HBIX BEIMIECTB: BOJAOPO/Ia,
KHUCJIOPO/JIa, YTIEKUCIIOT0 Ia3a, aMMHUaKa; COCTaBIISITh YPABHEHUSI COOTBETCTBYIOIINX PEAKIIUM.
BpINyCKHUK MTOTYYUT BO3MOKHOCTh HAYYUTHCS:

* IPOTHO3UPOBATh XUMUYECKUE CBOMCTBA BEUIECTB HA OCHOBE UX COCTaBa U CTPOECHUS;

* MPOTHO3UPOBATH CIIOCOOHOCTh BEIIECTBA MPOSBISATH OKUCIUTEIBHBIE I BOCCTAHOBUTEIBHBIC
CBOICTBA C YUETOM CTEIECHEN OKUCIECHUS JJIIEMEHTOB, BXOAIIUX B €r0 COCTAB;

* BBISIBJISITH CYILIECTBOBAHME T€HETUUECKON B3aMMOCBSI3M MEX/Yy BEIIECTBAMU B PSIY: MPOCTOE
BEIIECTBO — OKCHUJl — T'UJIPOKCHJT — COJIb;

* XapaKTepU30BaTh 0COObIE CBOMCTBA KOHIEHTPUPOBAHHBIX CEPHOM M a30THOM KHCIIOT;

* PUBOJIUTH IPUMEPHI YPABHEHHUH PEAKIUH, JISKAITUX B OCHOBE MPOMBIIIIICHHBIX CIOCOOOB
MOJIyYCHHUSI aMMHUaKa, CEPHOM KUCIIOTHI, YyI'yHA U CTaJH;

* OMKUCHIBATh (PH3UUECKUE U XUMUIECKUE MPOIIECCHI, SBIISIOIINECS YaCThIO KPYrOBOPOTA BEIIECTB B
MPUPOJE;

* OpraHU30BbIBATH, IPOBOIUTH YYEHUUECKUE MPOEKTHI IO UCCIICIOBAHUIO CBOMCTB BEIIECTB,
HMMEIOIIHNX BaXKHOE MPAKTUYECKOE 3HAUCHUE.

COJAEPXXAHUME YUEBHOI'O ITPEJAMETA, KYPCA 8 kmacca
Tema 1. BBegenue B xumMuio (6 1)

XHUMUS — HayKa O BEIIECTBAX, UX CBOMCTBAX U MPEBPAIICHUSX.

[TonsiTHE O XMMHYECKOM 3JIeMEHTEe W (opMax ero CyliecTBOBaHMs: CBOOOJHBIX aToMax,
MPOCTBIX U CJIOKHBIX BELIECTBA

[IpeBpamienuss BemectB. OTIMYNE XUMUYECKUX PEAKIUH OT (U3HUECKUX sBiICHUH. Ponb
XMUMUH B XKU3HH YEJIOBEKA.

Kparkue cBeneHHMss U3 HCTOPUM BO3HUKHOBEHMS M pa3BuTUs xumuu. llepuon amxummum.
[Tonsarue o ¢punocodckom kamue. Xumus B XVI B. PazButne xumuu Ha Pycu. Posb oTedecTBEHHBIX
yUEHBIX B CTAHOBJICHHM XUMHUYEeCKOoW Hayku - paboTsl M. B. JlomonocoBa, A. M. byrneposa, /1. U.
Mennemneena.

XyUMHUUY€EcKasi CUMBOJIMKA. 3HAKW XUMHUYECKUX 3JIEMEHTOB U IPOUCXOKICHHE WX Ha3BaHWIL.
Xumuyeckue ¢opmynsl. MHaekcsl u koddduumeHTsl. OTHOCHUTENbHBIE aTOMHAs W MOJIEKYIspHas
Macchel. PacueT MaccoBoOii JOJTU XUMUYECKOTO 3JI€MEHTa 1o (popmyIie BelecTBa.

Ilepnoguueckas cuctema xuMmuueckux aeMeHToB [[. . Menneneesa, ee cTpykrypa: Maible
u OoJblIMe NEepUOJIbl, TPYMINBI M MOArpynmsl (riaaBHas U nobdouHas). Ilepuonmyeckas cucrema Kak
CIpaBOYHOE NOCOOUE JUIs MOJYyYEHUS CBEIEHUHN 0 XMMHUYECKHX HJIEMEHTaX.

Pacuérnbie 3amaun. 1. Haxox1eHue OTHOCUTENBLHOW MOJIEKYJISIDHOM Macchl BELIECTBA I10
ero XumMuueckoil gpopmysne. 2. Bpiuucienue MaccoBOM J0JIM XMMUYECKOTO 3JIEMEHTa B BELIECTBE IO
ero gopmyzie.

IIpakTnueckas padora Ne 1
[IpaBuna TexHUKH O€30MaCHOCTH NP paboTe B XUMHUEcKoM kabuHere. JlabopatopHoe 000py 0 BaHHE
1 oOpallleHue C HUM.

IIpakTnueckas padora Ne 2
Habmonenue 3a ropsiieii CBE4OH.

IIpeaMeTHBIE Pe3YabTATHI 00YUEHHS
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Yyamuiicst TOMKEH ymemy:
® CIIOJIb30BAaTh IMPHU XAPAKTEPUCTUKE BEIIECTB IMOHATHUS: «aTOM», «MOJIEKYJIa», «XUMHUYECKH

JIEMEHT», «XUMUYECKUH 3HAK, WM CHUMBOJI», «BEILECTBOY», IIPOCTOE BEIIECTBOY», «CIIOKHOE
BEIIECTBO», «CBOWCTBAa  BEIIECTBY», <«XUMHUECCKHE SIBICHHUS», «(PHU3HUECKHE  SBICHHSD,
«KOX(PPHUIIMEHTBI», «HHIEKCBI», «OTHOCHTENbHAs AaTOMHAas Macca», «OTHOCHUTEIbHAs
MOJIEKYJISIpHAsI Maccay, «MaccoBasi 10JIs 2JIEMEHTAy;

3HATh: MPEAMETHl HU3YYEHUS €CTECTBEHHOHAYYHBIX JUCLMIUIMH, B TOM YHCJIE XUMUU;
XMMHMUYECKHUE CUMBOJIbI, UX HA3BaHUS U MPOU3HOILIECHUE;

KJIaccu(UIIMPOBATh BEIIECTBA TI0 COCTaBY HA MPOCTHIE U CIIOKHBIE;

pa3nuyath: Tela U BEIIECTBA; XMMUUECKUN IEMEHT U MPOCTOE BEIIECTBO;

ONHCHIBATh: (POPMBI CYIIECTBOBAHUS XUMHYECKHX AJIEMEHTOB (CBOOOIHBIE aTOMBI, IIPOCTHIE
BEIIECTBA, CJIOXHbIE BEIECTBA); TabnuuHyto Gopmy Ilepuoanueckoil cucTeMbl XMMHUYECKUX
JJIEMEHTOB; TMoJIokKeHue snemeHTa B Tabmuue [[. W. MengeneeBa, uCIoJb3ys MOHSITHS
«IEPUOJ», «TPYIIa», «TJaBHAas MOArPYINIa», «I000OYHAs MOJArPYINa»; CBONCTBA BEILECTB
(TBEpIBIX, JKUIKUX, Fa3000pa3HbIX);

OOBSACHATH CYIIHOCTh XMMHUYECKUX SIBJICHUH (C TOYKU 3pEHUSI aTOMHO-MOJIEKYJSIPHOTO YUEHNs)
U UX NPUHIMIIHAIBLHOE OTINYHE OT (PU3NUECKUX SIBJICHMUIA;

XapaKTepU30BaTh: OCHOBHBIE METOJIbl W3YYEHHUs €CTECTBEHHBIX IHMCUMIUIMH (HaOoJeHue,
9KCIEPUMEHT, MOJEIMPOBAHHUE); BEIIECTBO MO €ro XUMHUYECKOW (QopMmyre COTJIacHO IIaHy:
KAayeCTBEHHBIH COCTaB, TUI BellecTBa (IPOCTOE WM CJOXKHOE), KOJWYECTBEHHBIH COCTaB,
OTHOCHUTEJIbHAsl MOJIEKYJISIpHAs. Macca, COOTHOIIIEHHE MacC 3JIEMEHTOB B BEIIECTBE, MAaCCOBBIE
JOJM DJIEMEHTOB B BELIECTBE (VI CIOXHBIX BEIIECTB); POJb XUMUHU (IOJOKHUTEIbHYIO U
OTPHLIATENIbHYIO) B )KM3HU YEJIOBEKA, apIyMEHTUPOBATh CBOE OTHOILIEHHUE K 3TOM mpolieMe;
BBIUUCIIATH OTHOCUTEJIBHYIO MOJIEKYJISIPHYIO MacCy BEILECTBA M MACCOBYIO JI0JIF0 XMMHUYECKOTO
3JIEMEHTA B COEJMHEHUSX;

IIPOBOJIUTH HAOJIOAECHUS CBOMCTB BEILIECTB U SIBJICHUH, TPOUCXOASIIUX C BELIECTBAMH;
coOJr0/1aTh MpaBHJIa TEXHUKKA O€30MAaCHOCTH IIPH MPOBEICHUN HAOJIOJACHUN U JIa00PATOPHBIX
OIIBITOB.

MeTtanpeaMeTHbIe pe3yJbTAThl 00y4YeHUsI

VYyanuiics J0JDKEH ymems.

OIIPCACIIATD HpO6J'IeMBI, T. €. YCTaHaBJIMBAaTb HCCOOTBETCTBUC MCKAY XKEIAaEMBIM H
I[efICTBI/ITCJILHBIM;

COCTaBJIATH CIOKHBIM ILJIaH TCKCTA,

BJIaACTh TAKUM BHAOM HM3JIOKCHHA TCKCTA, KaK IIOBCCTBOBAHUC,

oA pPYKOBOACTBOM YUHUTCII IPOBOANTD HCIIOCPECACTBCHHOC Ha6J'II-O,I[eHI/Ie;

oA PYKOBOJACTBOM YUUTCIIA Oq)OpMJ'IHTL OTYCT, BKJIIOUAIONIUI ONHUCaHUE Ha6J'II-O,I[eHI/I$I, €ro
PE3YyIbTAaTOB, BHIBOIOB,

HCIIONB30BaTh TakKOM BHJ MBICIEHHOTO (I/I,Z[eaJ'ILHOFO) MOJCIIMPOBAHUA, KaK 3HAKOBOC
MOJCIUPOBAHUC (Ha MMpUMCPE 3HAKOB XUMHUUYCCKHUX 3JICMCHTOB, XUMHUYCCKUX CI)OpMyJ'I);
HCII0JIb30BaTh TaKOM BH/I MaTCepruaJIbHOTO (Hpe,Z[MeTHOFO) MOJCIMPOBAHUA, KaK (I)I/ISI/I‘IGCKOG
MOJCIUPOBAHUC (Ha npuMepe MOACIINPOBAHUA ATOMOB U MOJ'IeKy.]'I);

MoJIy4aTb XUMHUYCCKYIO I/IH(i)OpMaI_II/II-O U3 pa3JIMYHBbIX UCTOYHHUKOB;

ONpCACIIATD OOBEKT M aCIEKT aHaIU3a U CHHTC3a,

ONpCACIIAATH KOMIIOHCHTBI 00BEKTa B COOTBETCTBUH C ACIIEKTOM aHAIIM3a U CHHTC3a,
OCYIICCTBJIATH KAUCCTBCHHOC U KOJIMYCCTBCHHOC OITMCAHNEC KOMIIOHCHTOB O6’bCKTa;
ONpCACIIATL OTHOIICHHU A 00BEKTA C ApYruMu O6’beKTaMI/I;

ONpCACIIAATh CYIIECCTBCHHBIC ITPU3HAKU 00BEKTA.

Tema 2. ATOMBI XUMHYECKHX 3JIEMEHTOB (7 u)
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ATtombl Kak (opma CyIIEeCTBOBAHUS XHMHUYECKHX 3JieMeHTOB. OCHOBHBIC CBEICHHS O
CTpOoeHUH aToMOB. J[0Ka3aTenbCTBa CIOKHOCTH CTpoeHus aToMoB. OnbITel Pesepdopna. [TnanerapHas
MO/IeJIb CTPOEHUS aToMa.

CocraB aTOMHBIX siiep: MPOTOHBI U HEUTPOHBI. OTHOCHUTENIbHASI aTOMHAs Macca. B3aumMocBs3b
MOHSATUN «IIPOTOHY, KHEUTPOH», KOTHOCUTEIbHAS aTOMHAsI MacCay.

N3menenue yucna nmpoTOHOB B siIpe aToMa - 00pa30BaHUE HOBBIX XMMHUYECKUX JIEMEHTOB.

N3menenue uyncia HEUTPOHOB B siApe atoma - oOpa3zoBaHue H30TONOB. COBpEMEHHOE
OTpe/IeJICHUE TMOHATUS «XUMHUYECKHM 3eMeHT». M30Tombl Kak pa3sHOBHIHOCTH aTOMOB OJIHOTO
XUMHUYECKOTO 2JIEMEHTA.

OnektpoHbl. CTpoeHHE IJIEKTPOHHBIX 000JIOYEK aTOMOB XUMHUYECKHX 31eMeHTOB Nel-20
nepuoanueckoit cucremsl J[. WM. MengeneeBa. IloHsTHE O 3aBEpIIEHHOM W HE3aBEPIICHHOM
AJIEKTPOHHOM CJI0€ (SHEPTETHUYECKOM YPOBHE).

[Iepnoanueckas cucrema xuMu4deckux iemeHToB J[. M. MenneneeBa u CTpoe€HHE aTOMOB:
(bM3UYECKU CMBICH MOPSIKOBOTO HOMEpPA JIEMEHTa, HOMEpa IPYIIbI, HOMepa Mepro/ia.

N3menenue 4ymcia HJIEKTPOHOB HA BHEIIHEM 3JEKTPOHHOM YpPOBHE aTroMa XHMHUYECKOTO
aJIeMEHTa - 00pa30BaHNe TOJIOKHUTEIIBHBIX M OTPHUIIATEIbHBIX HOHOB. MoHBI, 00pa3oBaHHBIE aTOMaMHU
METAJUIOB U HeMeTaUToB. [IpUYnWHBI W3MEHEHUS METATMYECKUX W HEMETaUIMYECKUX CBOWCTB B
Mepuoaax M rpymmax.

OO6pazoBanue OwHapHBIX coeawHeHUi. [loHsTHEe 00 MOHHOU CBs3U. Cxembl 00pa3oBaHUS
WOHHOMU CBSI3H.

B3anMosielicTBe aTOMOB XUMUYECKUX JIEMEHTOB-HEMETAIIJIOB MEXKTy 000 - oOpa3zoBaHue
JIBYXaTOMHBIX MOJIEKYJ MPOCTHIX BemiecTB. KoBasleHTHAsI HEMOSIpHAsS XUMHUYECKas CBS3b.

DNEeKTPOHHBIE U CTPYKTYpHBIE (DOPMYIIBI.

B3anMoelicTBe aTOMOB XMMUYECKUX 3JIEMEHTOB-HEMETAIIJIOB MEXKTy COO0M - oOpa3oBaHue
OMHAPHBIX COCIMHEHHN HEMETAIJIOB. DJEKTPOOTPHUIIATEIHHOCTh. [[oHATHE O KOBaJIEHTHOM MOJISPHOM
CBS3U.

B3anmMoneiicTBue aTOMOB XMMHUYECKHX JJIEMEHTOB-METAJUIOB MEXIy co00i - oOpa3oBaHHE
METAJUTMYECKUX KpUCTAIUIOB. [IoHATHE 0 MeTaIMuecKko CBS3M.

JdemoncTpauuu. Mojenu aToOMOB XMMHUYECKUX »3iieMeHTOB. Ilepmonnueckass cucrema
xumudeckux saeMmenToB . . Menneneena.

IIpeaMeTHBIE Pe3YbTAaThl 00 VYE€HUS

VYyamuiics 10JDKEH ymems.

® CIOJIb30BaTh IPU XapaKTEPUCTHKE aTOMOB MOHSTHS: «IIPOTOH», «HEHUTPOH», «IJIEKTPOHY,
«XUMHUYECKUH  DJIEMEHT», «MacCOBO€  YHCJIO», «U30TOM», <«OJEKTPOHHBIM  CIIOI»,
«OHEPreTHUYECKUN  YPOBEHB»,  «IJIEMEHTBI-METAUIb»,  «3JEMEHThI-HEMETAUIb»;  IpHU
XapaKTepPUCTUKE BEIIECTB MOHSTUS «UOHHAs CBS3b», «HUOHBI», «KOBAJEHTHAs HEMOJspHas
CBSI3bY», «KOBAJICHTHAs TOJISIpHAs CBA3b», «IJIEKTPOOTPULIATEIIBHOCTDY, «BAJEHTHOCTHY,
«METaJNIMYSCKAs CBI3bY;

® ONKCHIBAaTh COCTaB M CTPOCHUE ATOMOB 3JIEMEHTOB C MOPSAKOBbIMHM Homepamu 1—20 B
[Tepuonnueckont cucreme xumuuyeckux aneMmeHToB . . Menneneesa;

® COCTaBJATH CXEMbl PACHPENEIICHUS JJIEKTPOHOB IO JJIEKTPOHHBIM CIIOSAM B 3JIEKTPOHHOM
000JI0UKE aTOMOB; CXeMbl OOpa30BaHHs Pa3HBIX THUIOB XHMHYECKOW CBSI3U (MOHHOM,
KOBAJICHTHOM, METaJTHIECCKOM );

e OOBSACHATH 3aKOHOMEPHOCTH HW3MEHEHHUs CBOMCTB XMMHYECKHX DIIEMEHTOB (3apslioB sAep
aTOMOB, YHUCJa DJICKTPOHOB Ha BHEIIHEM OJJIIEKTPOHHOM CJIO€, YHCIO 3arOJHAEMBIX
JJEKTPOHHBIX  CIIOEB, pPagUyC aroMa, JJIEKTPOOTPULATEIBHOCTh, METAUIMYECKUE U
HEMETAJNTUYEeCKHe CBOWCTBA) B MEpHOJIaX U Tpymmax (IaBHbIX noArpynmnax) Ilepuonuyeckoit
CUCTEMBI XUMHUYECKHX 31eMEHTOB /1. 1. MenaeneeBa ¢ TOUKHM 3peHHs TEOPUU CTPOCHUS aTOMa;

® CpaBHUBATh CBOMCTBA aTOMOB XMMHWYECKHX 3JIEMEHTOB, HAXOIAIIUXCS B OJHOM IEPUOJE WIIU
rnaBHou moxarpymnne Ilepuoandeckord cucrtembl XuMmudeckux siemeHToB J[. M. MenaeneeBa
(3apsimoB  siep aTOMOB, 4YHCIAa DIEKTPOHOB Ha BHEIIHEM JJIEKTPOHHOM CJIO€, YHCIIO
3aII0JIHAEMBIX JIEKTPOHHBIX CJIOEB, PAAUYC aTOMa, dJIEKTPOOTPULATENBHOCTD, METAJIINYECKUE
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Y HEMETAJUTMYECKUE CBOMCTBA);

® J1aBaTh XapaKTEPUCTUKY XMMMUECKHX 3JIEMEHTOB M0 HX HoJokeHHio B Ilepmonmyeckoii
cucreMe XxuMuueckux aieMeHToB . M. MeneneeBa (XUMHUECKUI 3HAK, OPSAKOBBINA HOMED,
IIepUO/I, I'PYIIa, HOArPYIa, OTHOCUTEIbHAS aTOMHAsl Macca, CTPOCHUE aToMa — 3apAa]l spa,
YHCJIO MPOTOHOB M HEUTPOHOB B sJIpe, OOIIIEE YNCIIO IEKTPOHOB, paCIpeleIeHUE IEKTPOHOB
I10 3JIEKTPOHHBIM CJIOSIM);

® ONpENeNATh TUI XUMHUYECKOW CBSI3U MO (hOpMYIIe BEIIECTBA;

® [IPUBOJUTH IPUMEPHI BEILIECTB C Pa3HbIMU TUIIAMU XUMUYECKOH CBSI3U;

® XapaKTepu30BaTh MEXaHU3MbI 00pa30BaHMUSI KOBAJIEHTHOW CBsI3M (OOMEHHBIN), HOHHOU CBSI3H,
METATNYECKOM CBS3H;

® YCTaHaBJIMBATh PUYMHHO-CIIEJICTBEHHBIE CBS3M: COCTAB BEILIECTBA — THUIl XMMHUECKOH CBSI3H;

® COCTaBJIATH GOPMYIbI OMHAPHBIX COETMHEHUH 110 BaJIEHTHOCTH;

® HaXOJWTh BAJEHTHOCTh 3JIEMEHTOB 10 POpMysie OMHAPHOTO COEINHEHUS.

MeTaHpe}]MeTHbIe Pe3yJdbTaThbl 06yqemm

VYyamuiicst JOJDKEH ymems.

e (OopMyTUPOBATH THIIOTE3Y IO PEUICHHUIO TTPOOIIEM;

® COCTaBIATh IUIAH BBIMIOJIHCHUS YYeOHOW 3a7a4yM, pemieHus Mpo0JeM TBOPUYECKOTO M
MTOUCKOBOTO XapaKTepa, BHIIIOJHEHUS MPOSKTa COBMECTHO C YUUTEIIEM;

® COCTaBJISTH TE3UCHI TEKCTA;

® BJAJIETh TAKUM BUIOM H3JI0KEHHUS TEKCTa, KaK OMUCAHMUE;

® JCNOJb30BaTh TaKOW BUJ MBICICHHOTO (MICAIbHOTO) MOJETUPOBAHMS, KaK 3HAKOBOE
MOJIETMpPOBaHNE (HA IPUMEPE COCTABIICHUS CXeM 00pa30BaHUS XUMHUUECKOU CBSI3H);

® JCMOJb30BaTh TAKOM BHUJ MaTepHaIbHOTO (MPEIMETHOr0) MOJAEIHMPOBAHMS, KaK aHAJIOTOBOE
MOJIETUPOBAHUE;

® HCIIOJIB30BAaTh TAKOW BHUJl MaTepUAIBHOTO (TIPEIMETHOTO) MOJICIUPOBAHMS, KaK (HU3UIECKOE
MoJeNTupoBaHue (Ha MpUMepe MOJIee CTPOEHHUSI aTOMOB);

e omnpeaensTh OOBEKThl CPABHEHUSI U ACIIEKT CpaBHEHUSI OOBEKTOB;

® BBINOJHATH HEMOJHOE OJHOJIMHEHHOE CPAaBHEHHUE;

®  BBINOJHATH HEMOJHOE KOMILJIEKCHOE CPaBHEHHE;

®  BBINOJHATH MOJIHOE OJJHOJIMHEHHOE CpaBHEHHE.

Tema 3. Ilpocrbie BemecTBa (Su)

[TonoxeHne MeTajuioB U HEMETAIIOB B NEPUOJAMYECKON CUCTEME XMMHUUYECKHUX 3JIeMEHTOB /.
N. MenpeneeBa. BaxxHelme npocThie BEIIECTBA - METAJUIBI: KEJI€30, ATFOMUHUN, KaJIbIIUH, MarHuu,
HaTpuii, kanuil. O0mue pusnueckre cBOiCTBa METAILIOB.

Baxkneiiire mnpocThle BelIeCTBA - HEMETalbl, OO0pa30BaHHbIE aTOMaMH KHCIIOpPOJA,
BOJIOpPOJIa, a30Ta, cepwl, Qocdopa, yraepoma. CHocOOHOCTP aTOMOB XHMHUYECKHX 3JIEMEHTOB K
00pa3oBaHUI0 HECKOJBKUX TPOCTBIX BEIIECTB - aJIOTPONHUSA. AJUIOTPOIHBIE MOJIU(BUKALNUN
kucnoponaa, ¢gochopa u onoBa. Merannndeckue U HEMETATMYECKHE CBOWCTBA MPOCTBHIX BEILIECTB.
OTHOCUTENBHOCTD JIEJICHUS TPOCTHIX BEIIECTB HA METAIUIbI U HEMETAJIBI.

ITocrostnaas ABoranpo. KonndectBo BemectBa. Mosb. MonspHast Mmacca. MoJisipHblif 00beM
ra3oo0pa3HbIX BemiecTB. KpaTHble eIWHUIBI KOTUYECTBA BEIIECTBA — MIJLITUMOIb U KHIOMOJb,
MUJUTUMOJISIpHAST ¥ KUJIOMOJISIPHAsE MAacChl BEIIECTBA, MIIIMMOJSPHBI U KUJIOMOJISIPHBIA OOBEMBI
ra3o000pa3HbIX BEIIECTB.

Pacuersl ¢ HCHONB30BaHMEM TOHATHUM «KOJUYECTBO BEILIECTBA», «MOJISIPHAs Maccay,
«MOJISIPHBIN 00bEM Ta30B», KIOCTOSIHHAST ABOTaIpO».

Pacuernbie 3a1aun. 1. Beruncienne MOISIpHON MacChl BEIIECTB M0 XUMUYECKUM (hopMyIiam.
2. PacueTtsl ¢ UCMOIB30BAHUEM MOHATUN «KOJMYECTBO BEIIECTBA», «MOJIAPHAS MACCa», «MOJIAPHBII
00BEM Ta30BY», «IIOCTOSTHHAS ABOTaApPO».
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JemoncTpanuu. Hekxoropble MeTa/ulbl M HEMETaUIbl KOJIMYECTBOM BellecTBa | MOJIb.
Moienb MOJISIpHOTO 00BeMa ra3000pa3HbIX BEIIECTB.
IIpeaMeTHBIE PE3VJIbTATHI 00Y4YEeHMSI
Yyamuiicst JOJKEH ymems.
® HCIOJIb30BaTh MPHU XapaKTEPHCTUKE BEIIECTB TOHATHS: «METAJUIb), «IUIACTHYHOCTBY,
«TETUTOTIPOBOTHOCTBY, «AJIEKTPOIIPOBOIHOCTDY, «HEMETAIUIBIY, «aJUIOTPOIIHS», «aJIOTPOITHBIC
BUJIOM3MEHEHUS, WIIA MOU(PHUKAIINN;
® ONUCHIBATh IOJIOKEHHE SJIEMEHTOB-METAJUIOB M 3JIEMEHTOB-HEeMeTauioB B llepuoamueckoii
cucteMe XuMuieckux asemenToB JI. M. Meneneena;
e Iaccu(UIMpPOBaTH MPOCTHIC BEMECTBA HA METAIIB M HEMETAJLIIBI, SJIEMEHTHI;
® ONpEeNeNsiTh NPUHAIISKHOCTh HEOPraHNIECKUX BEIIECTB K OJTHOMY M3 M3YYEHHBIX KJIacCOB —
METaJUTbl © HEMETaJLIBI;
® JIOKa3bIBaTh OTHOCHUTEIILHOCTH JICTICHHUS MPOCTHIX BEIECTB HA METAJLIBI M HEMETAJUIbI;
® XapakTepu3oBaTh o0IIKE (PU3UIECKHE CBOMCTBA METAJIIOB;
® YCTaHABJIMBATH MPUYNHHO-CIEJICTBCHHBIC CBS3M MEXIYy CTPOCHHEM aToMa W XUMHYECKOU
CBSI3BIO B TIPOCTHIX BEIIECTBAX — METaIaX M HEMeTaJlIax;
e OOBACHATH MHOrOOOpa3ue MpOCThIX BEIIECTB TaKUM (aKTOPOM, KaK aJlJIOTPOIIHS;
® ONUCHIBATh CBOWCTBA BEIIECTB (HA MPHMEPax MPOCTHIX BEIMIECTB — METAIJIOB U HEMETAJUIOB);
e coOMIOaTh MpaBMIIa TEXHUKH O€30TTaCHOCTH TPU TMPOBEICHUH HAOIIOACHUH 1 J1a00paTOPHBIX
OTIBITOB;
® HCIOJIb30BaTh MPH PEIICHHH PACUETHBIX 3a/1a4 MOHSTHS: «KOJHMYECTBO BEIIECTBA», «MOJbBY,
«IIOCTOSIHHAss ABOTaipo», «MOJISIpHAs Macca», «MOJISIPHBIM 00BbEM Tra3oB», «HOPMAJIbHbBIE
YCIIOBHSAY;
® IIPOBOJAUTH pAaCUEeThl C MCIOJB30BAHUEM IOHATHH: «KOJIMYECTBO BEIIECTBA», «MOJISIPHAs
Maccay, «KMOJISIpHBIA 00bEM T'a30B», «IIOCTOSIHHA ABOTapO».

MeTtanpeaMeTHbIe pe3yJbTAThl 00y4YeHUsI

VYyamuiics J0JDKEH ymems.
® COCTAaBJIATH KOHCIIEKT TEKCTA;
®  CaMOCTOSITEIHHO HCIIOJIB30BaTh HEIIOCPEACTBEHHOE HAOIIOCHUE;
® CaMOCTOSITENHHO O(POPMIIATH OTYET, BKIIOUYAIOIINN ONMUCAHWE HAOJIOJIEHUS, €T0 PE3yJbTaTOB,
BBLIBOJIOB;
®  BBINIOJIHATH MOJHOE KOMIUICKCHOE CPaBHCHHE;
®  BBHINOJIHATH CPAaBHCHHE 110 aHAJIOTUHU

Tema 4. CoeamHeHHs XHMHYECKHX 3j1eMeHTOB (16 u)

Crenenp oxuciaeHus. OnpeneieHUe CTENCHH OKHCICHUS JJEMEHTOB [0 XHUMHUYECKOH
dbopmyne coenunenusa. Cocrapienue GopMmyn OMHAPHBIX COETUHEHHH, O0MmMiA crioco® UX HA3BIBAHUS.
bunapubsie coenuHeHMs: OKCUABI, XJopunabl, cymbpuasl u Ap. CocraBneHue wux GopMyi.
[IpencraBuTenu OKCHAOB: BOJA, YTIEKUCIBIA Ta3 W HeralieHas W3BecTh. [IpeAcTaBUTENH JIETy4yux
BOJIOPOJIHBIX COSAMHEHUIA: XJIIOPOBOAOPO] U aMMHUAK.

OcHoBaHMs, WX COCTaB M Ha3BaHMs. PacTBOpUMOCTh, OCHOBaHUU B Boje. Tabmuma
PacTBOPUMOCTH TUAPOKCUIOB U colieil B Boje. IIpeacraBurenu mienoveii: ruJpoOKCUIbl HATPHS, KaIUs
u kanbius. [ToHsTHE 0 KadecTBeHHBIX peakiusax. Muaukaropsl. M3MeHeHue oKpacku MHAMKATOPOB B
LIETIOYHOU Ccpere.

Kucnotsl, ux coctaB u HazBanusa. Knaccuduxanus kucnotT. [IpencrtaBurenn KUCIOT: CepHas,
CoJlsiHas ¥ a30THasA. VI3MeHeHne OKpacKy WHINKATOPOB B KUCIOTHOM Cpe/ie.

Conu kKak MPOU3BOJIHBIE KUCIOT U OCHOBaHUM. MIX cocTaB u Ha3BaHus. PacTBOpUMOCTH comeit
B Bojie. [IpencraBurenu coneii: Xmopua HaTpus, kKapOoHatT U docdat KambIusl.

AmopdHBIE ¥ KpUCTAITNYECKUE BEIIECTBA.
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MexmonexkyaspHble B3auMOJAEHCTBUSA. THIIBI KPUCTAIUIMYECKUX PELIETOK: MOHHAs, aTOMHas,
MOJIEKYJISIpHAss M MeTajyIndeckas. 3aBUCUMOCTb CBOMCTB BEUIECTB OT THUIIOB KpPUCTAJUIMYECKUX
PELIETOK.

BemecTBa MOJIEKYJIIPHOTO ¥ HEMOJIEKYJISIPHOTO CTPOEHUS. 3aKOH IMOCTOSIHCTBA COCTaBa st
BELLECTB MOJIEKYJSPHOTO CTPOEHHUSI.

UYucteie BeniecTBa U cMecH. [IpuMepsl )KHUIKUX, TBEPIBIX U Ta3000pa3HbIX cMeceil. CBoiicTBa
YHUCTBIX BEIIECTB M cMmecei. Mx cocraB. MaccoBas u oObeMHas 10U KOMIIOHGHTa cMecHu. Pacuersl,
CBSI3aHHBIE C UCII0JIb30BAHUEM MOHSTHUS JIOJIS.

Pacuérnbie 3agaun. 1. Pacuer MaccoBoil 1 00bEMHOM J10J1€1 KOMIIOHEHTOB CMECH BEILIECTB.
2. Boluucnenue MaccoBOM /101U BEIIECTBA B paCTBOPE IO M3BECTHOM Macce pacTBOPEHHOTO BEIIECTBA
u Macce pacTBopurens. 3. BbluucieHne Macchl PAacTBOPSIEMOrO BELIECTBA M PAaCTBOPUTEI,
HEOOXOJIMMBIX I MPUTOTOBJIEHUS ONPEIEIEHHON Macchl pacTBOpa C M3BECTHOM MaccoBOM ponei
PacTBOPEHHOTO BEIIECTBA.

Jdemoncrpanun. OOpa3npl  OKCHAOB, KHUCJIOT, OCHOBaHMH M  coyed. Mogenu
KPUCTAJUTMYECKUX PEIIETOK XJIOpHUaa HaTpus, aiMasa, okcuaa yrieponaa (IV). CrnocoObl pazneneHus
cMeced, TUCTHIUISIINAS BOJIEL.

JlabopaTopHble ombIThl. 1. 3HakOoMCTBO C oOpa3laMu BEIIECTB pa3HbIX KJIAccoB. 2.
Pasnenenne cmeceil.

IIpakTHyeckass padora Ne 3. AHanu3 MOYBBI U BOJBI.
IIpakTuyeckas padora Ne 4.[lpuroroiieHre pacTBopa caxapa C 3aJaHHON MAacCOBOH JoJei
PacTBOPEHHOTO BEIIECTBA.

IIpeaMeTHBIE PE3YbTAThl 00 YUYEeHUS

VYyamuiicst JOJDKEH ymems.

® ICIOJIb30BaTh MPU XapaKTEPUCTUKE BEIIECTB MOHSITHS: «CTEIIEHb OKUCICHUS, «BAJEHTHOCTHY,
«OKCHU[IbI», «OCHOBAHUS», «UIEIOUM», «KAYECTBEHHAsI PEAKLUS», «HMHIUKATOP», «KUCIOTHDY,
«KUCJIOPOACOICPKAIINE KHUCIOTB», «OCCKUCIOPOIHBIE KHCIOTBD), «KUCIOTHAs Cpejay,
«IIEJIOYHAsl Cpeay, «HEHUTpallbHas cpema», «mkama pH», «comm», «aMopdHBIE BEIIeCTBay,
«KPUCTAJUTMYECKUE BEILIECTBA», «KPHUCTAJUIMYECKAs PEIIETKa», «HMOHHAs KpHUCTaUIMYeCKas
pellIeTKa», «aTOMHas KpHUCTAJUIMYECKas pEeUIeTKa», «MOJEKYIspHas KpHUCTaUIMYecKas
pelIeTKay, «METALINYECKass KPUCTAJUTMYECKAsI PEIIETKA», «CMECH»;

e Kiaccu(UIMPOBATh CIOKHBIC HEOPTraHUYECKHUE BEIIECTBA 10 COCTAaBY Ha OKCHbI, OCHOBAHMS,
KHUCJIOTBl W COJIM; OCHOBAHHUS, KHUCIOTHI W COJM MO PACTBOPUMOCTH B BOJE; KHUCJIOTHI IO
OCHOBHOCTHU U COJICPYKAHUIO KUCIOPOJa;

® OIpenesATh MPUHAICKHOCTh HEOPraHMYECKUX BEIIECTB K OJHOMY M3 M3YYEHHBIX KJIACCOB
(oKcuabl, TETy4re BOJOPOIHBIE COSIMHEHNUS, OCHOBAHUS, KUCIOTHI, COJIN) 10 opMyIie;

® OMNUCHIBATH CBOMCTBA OTAENBHBIX MPEICTaBUTENICH OKCUIOB (Ha MPUMEpPE BOMABI, YIIIEKUCIOTO
ra3a, HeraleHoOu U3BECTH), JIETYYUX BOJOPOJHBIX COSAMHEHUN (HA TIPUMEPE XJIOPOBOIOPOIA U
aMMHMaKa), OCHOBaHUU (Ha MpUMepe THAPOKCUIOB HATPHUSA, KA W KajbllUs), KACIOT (Ha
MpUMepe CEepHOM KHUCIOThI) U coyield (Ha MpuMepe XJIopuaa HaTpusi, KapOoHaTa KalblIMs,
¢docdara xanpIus);

® ONpENeNsATh BAICHTHOCTh U CTENEHb OKUCIIEHUS 3JIEMEHTOB B BEIIECTBAX;

® COCTaBIATh (OPMYJBI OKCHAOB, OCHOBAaHM, KHCIOT U COJIEH MO BAaJEHTHOCTSM M CTEMEHSIM
OKHCJICHHS DJIEMEHTOB, a TakXKe 3apsAgaM HOHOB, yKa3aHHBIM B TaOJHMIlE PacTBOPHUMOCTHU
KHUCJIOT, OCHOBAHUM U COJICH;

® COCTaBJATh HA3BaHUS OKCUAOB, OCHOBAHWM, KUCJIOT M COJIEW; CPaBHUBATh BAJICHTHOCTb M
CTENEHb OKUCIIEHUS; OKCHU/IbI, OCHOBAHMSI, KUCJIOTHI U COJIU IO COCTaBY;

® JCMOJBH30BATh TAOIHILY PACTBOPUMOCTH JUTSI OMIPENIENICHUs] PACTBOPUMOCTHU BEIIIECTB;

® YCTaHABIMBATh TEHETHYECKYIO CBSI3b MEXIYy OKCHIOM U THUIPO-KCHIOM U Hao0OopoT;
MIPUYUHHO-CIICJICTBEHHBIE CBSI3U MEXJYy CTPOCHHEM aroMa, XMMHUYECKOW CBSI3bI0 U TUIIOM
KPUCTAJUTMYECKOM PEelIeTKH XUMUUYECKUX COEAMHEHUH;

® XapaKTepu3oBaTh AaTOMHBIC, MOJIEKYJISIPHbIC, HOHHBIE METAJUIMYECKUE KPUCTAIMUYECKHUE
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PELIETKH; Cpely pacTBOPaA ¢ IOMOIIbIO MIKaibl pH;

® [IPUBOJUTH IPUMEPHI BEIIECTB C Pa3HBIMU TUIIAMH KPUCTAIIINYECKON PELLETKH;

® T[POBOAWUTH HAOIIOAEHUS 3a CBOMCTBAMU BEIIECTB U SBICHHUSIMH, MPOUCXOISAIIUMHU C
BELLECTBAMU;

e cOOIIOaTh MpaBUIIA TEXHUKH 0€30TTaCHOCTH MPH MTPOBEACHNUN HAOIIOICHUI U OTIBITOB;

® lCCleAoBaTh CpeLy pacTBOpa C IOMOIIBI0 HHIUMKATOPOB; 3KCIEPUMEHTAIBHO pas3inyarhb
KHUCJIOTBI M LIEJI0YH, M0JIb3YSICh MHINKATOPAMY;

® JCNOJb30BaTh IpPU PEIICHWH pacUeTHBIX 3aJad IOHSATHS «MaccoBas JIOJs JJIEMEHTa B
BEIIECTBE», «MAacCOBasi JIOJII PAcTBOPEHHOTO BEHIECTBa», «OOBbEMHas A0S Ta3000pa3HOTO
BEIIECTBAY;

® T[POBOJUTH PACUEThl C HCIOJb30BAHUEM IOHATUN «MaccoBas JI0JIsI 3JIEMEHTa B BEILECTBEY,
«MaccoBasi J0JIsl paCTBOPEHHOTO BEILIECTBa», «00BEMHAS J10JI Fa3000pa3HOTo BEIIECTBAY.

MeTaHpe}]MeTHbIe Pe3yJdbTaThbl 06yqemm

Yyamuiicst JOJDKEH ymems.

® COCTaBJISTh HA OCHOBE TEKCTa TabIuIbl, B TOM uncie ¢ npuMmenenuem cpencts UKT;

® TI0JT PYKOBOJICTBOM YYHTEJIS TIPOBOJIUTH OTIOCPEIOBAaHHOE HAOJIOIeHUE

® 0] PYKOBOJICTBOM YYHUTENsI O(QOPMIISITH OTYET, BKIIOUAIOIINM OTHMCAHUE SKCIIEPUMEHTA, €ro
pe3yIbTaTOB, BEIBOJIOB;

® OCYIIECTBJIATH WHAYKTHBHOE 0000meHue (0T eIMHUYHOTO JOCTOBEPHOrO K 00memMy
BEPOSATHOCTHOMY), T. €. OIIPENIEIATh OOIINE CYIIECTBEHHBIC TPU3HAKHU JIBYX U 00Jiee 0OBEKTOB
1 pukcupoBaTh UX B (OpME MOHATHUS WU CYKIACHUS;

® OCYHIECTBIATH ACAYKTUBHOE 00001IeHNE (MTOABEACHUE €IMHUYHOTO JOCTOBEPHOTO MO 00IIIee
JOCTOBEPHOE), T. €. aKTyalM3upOBaTh MOHATUE WIH CYXJIECHHE, U OTOXKAECTBIATH C HUM
COOTBETCTBYIOIIME CYIIECTBEHHbIE TPU3HAKU OJTHOTO UJTH Oo0Jiee 00BHEKTOB;

® OMpeAensaTh aCHeKT Kiaccupukamnmu,

® OCYILIECTBIATH KIacCU(UKALINIO;

® 3HATh U UCIOJIB30BATh Pa3INuHbIe (POPMBI IPEICTABICHUS KIIACCU(UKALINU.

Tema 5. HU3MeHeHus, npoucxoasilime ¢ Bemecrsamu (12y)

[TonsiTue siBIEHUN KaKk M3MEHEHWM, TPOUCXOAIIMX C BEIIECTBAMU. SIBJIEHUSA, CBSI3aHHbBIEC C
M3MEHEHHEM KPHUCTALUTMYECKOTO CTPOCHHS BEIIECTBA IPH IOCTOSHHOM €ro COCTaBe, (hU3MYECKHE
siBJieHUsI. PU3MYECKUE SBJICHUS B XUMUM: JTUCTWUISALMS, KPUCTAIIM3AIMS, BbIIapUBAHUE U BO3TOHKA
BEIECTB, LIECHTPU(PYTUPOBAHUE.

SIBrieHMs, CBs3aHHBIE C U3BMEHEHHWEM COCTaBa BEIECTBA, - XUMUYECKHUe peakiuu. [Ipu3Haku u
yCIOBUSL TPOTEKaHUS XUMHYECKUX peakiuil. [loHsTHe 00 5K30- M SHAOTEPMHUECKUX PEAKIUSX.
Peaknuu ropeHust Kak 4acTHBIM ClIydaill 3K30TEPMUYECKHX PEAKLMM, MPOTEKAIIINX C BbIICICHUEM
CBeETa.

3aKOH COXpaHEHUsI MacChl BEIIECTB. XUMHUYECKHME YpaBHEHUs. 3JHAUEHUE HWHIEKCOB H
koa¢puimentoB. CocTaBieHHe YPaBHEHUH XUMUYECKUX PEAKITHI.

Pacuersl 1o XMMHYECKMM YypaBHEHUsAM. PelnieHue 3ajady Ha HaXO0XIACHUE KOJMYECTBA
BEI[ECTBA, MAcChl WM O0beMa MPOIAYKTa pEaklUHd MO KOJWYECTBY BEIIECTBA, Macce WU O0beMy
HCXOJHOTO BelmecTBa. PacueTsl ¢ HCIIOIBb30BAHNUEM MOHATHS «I0JIsD», KOrJa UCXOQHOE BEIIECTBO JAHO
B BHJE pacTBOpa ¢ 3aJaHHOM MacCOBOM [10JIe pPAcCTBOPEHHOIO BEIIECTBA WJIM COJEPKHUT
OTIPE/IETICHHYIO JI0JII0 IPUMECEH.

Peaknun pasznoxenus. [loHsiTHE O CKOpOCTHM XUMHUYECKUX peakiuil. Karanmzatopsl.
DepMEHTHI.

Peakunu coenunenus. Kartanmutudeckne M HeKaTaluThdeckue peakiuu. OOpaTumbie U
HeoOpaTHMbIe peaKIIUH.

Peakuuu 3amenienus. DIEKTPOXUMHUUECKHUH sl HAPSHKEHUM METAIJIOB, €r0 MCIOJIb30BaHUE
JUTsl IPOTHO3UPOBAHHUS BO3MOXKHOCTH MPOTEKAHUS PEAKIIUNA MEXTy METallIaMH U paCTBOPAMH KHUCIIOT.
Peakiuu BbITECHEHUS OJHUX METAJIJIOB M3 PACTBOPOB UX COJICH APYrUMU METAJLJIaMHU.
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Peakiun oOmena. Peakuuum HeiTpanu3anuu. YCIOBUS TPOTEKaHMs peakiuii oOMEHa B
pacTBopax J10 KOHILA.

Tunel xuMHuUecKUX peakuuid (IO MPU3HAKY «YHMCIO M COCTaB MCXOJHBIX BEUIECTB H
IIPOJIyKTOB peakLMn») Ha IPUMEPE CBOWCTB BOJbI. Peakius pas3iioxkeHus - 3JeKTpoiau3 Bobl. Peakiyu
COEJIMHEHUS - B3aUMO/ICHICTBUE BOJbI C OKCUJIAMU METAJJIOB U HEMETaIOB. [loHATHE «TUAPOKCUIBDY.
Peakuuu 3amenieHuss - B3aMMOJEWCTBHE BOJABI C IIEJOYHBIMM U IIEJIOYHO3EMEIbHBIMU METAJIJIAMH.
Peakiun oOMeHa (Ha mpuMepe THAPOIH3a Cyab(u1a ATFOMUHUS 1 KapOuaa Kaiablns).

Pacuérnbie 3agaun. 1. Briuuciienne no XMMHUYECKUM ypaBHEHHUSIM MAacChl MM KOJIMYECTBA
BEIIECTBA II0 M3BECTHOM Macce WJIM KOJIMYECTBY BEILIECTBA OJHOTO U3 BCTYMNAIOLIUX B PEAKIMIO
BELLECTB WM MPOAYKTOB peakiuu. 2. Beruncienne Maccel (KOJUYECTBA BEIIECTBA, 00bEMa) MPOAYKTA
peaxiuu, eciv U3BeCTHA Macca MCXOJHOTO BEUIECTBA, COAEPIKAILErO OMPEIEICHHYIO OO TPUMECEH.
3. Beruncnenue Macchl (KOJIMUECTBA BEIIECTBA, 00BbEMa) MPOJIYKTa PEAKIMU, €CIM W3BECTHA Macca
pacTBopa U MaccoBas J0JIsl paCTBOPEHHOTO BEILIECTBA.

IlpeaMeTHBIE PE3VJbTATHI OﬁV‘IeHI/Iﬂ .

VYyamuiicst JOJDKEH ymems.

e KiaccHPUIMPOBATh XWMHYECKHE PEAKIMA IO YUCIYy W COCTaBy HCXOJHBIX BEIIECTB |
MPOJAYKTOB PEAKIUHU; TEIUIOBOMY S(PQEeKTy; HampaBICHHUIO MPOTEKAHUS PEAKIUHU; YIACTHIO
KaTajan3aTopa;

® UCIIOJIH30BATh TAOIUILY pACTBOPUMOCTH JIJIsl OTIPEICTICHUSI BO3MOXXHOCTH TTPOTEKAHUS PEaAKIIHi
oOMeHa; SJEeKTPOXUMHUYECKUN DSl HANPSOKEHUM (AaKTUBHOCTH) METAJIOB JJIA OMNpENeeHUs
BO3MOXHOCTH TMPOTEKAaHUs pPeaKUUid MEeXKIy MeTallaMd M BOJHBIMH PAacTBOPAMHU KUCIOT U
COJICH;

e HaONIOAATh U OMUCHIBATH MPU3HAKU U YCIOBUS TEUCHHS] XUMUYECKUX PEaKUUi, AeTIaTh BBIBOIbI
Ha OCHOBaHUU aHaJIM3a HAOMIOCHUI 32 SKCIIEPUMEHTOM;

® TPOBOJUTH PACYETHl MO XMMHUYECKUM YpPaBHEHUSM Ha HAXOXKJICHUE KOJIUYECTBA, MACChl WM
o0beMa MPOJYyKTa pEeakUWd MO KOJUYECTBY, Macce WM O0BbEMY MCXOJHOTO BEUIECTBA; C
WCIIOJIb30BAHUEM TOHATUS «IOJS», KOTJa HMCXOJHOE BEIIECTBO JaHO B BHUJE pacTBOpa C
3aJlaHHOM MaccoBOM J0Jieli PacTBOPEHHOI'O BEIECTBA WM COJEPKUT ONPEICICHHYIO OO0
MpUMeECEH.

MeTtanpeaMeTHbIe pe3yJbTAThl 00y4YeHUsI

VYyamuiics 10JDKEH ymems.

® COCTaBJISITh Ha OCHOBE TEKCTA CXEMBI, B TOM uucie ¢ npuMeHenuem cpeacts MKT;

® CaMOCTOSITEIbHO O(POPMIIATH OTUET, BKIIOYAIOIIUI ONMCaHUE SKCIIEPUMEHTA, €ro Pe3ylibTaToB,
BBIBO/IOB;

® UCIOJIb30BaThb TAaKOM BHUJ MBICIEHHOIO (MAEANIbHOT0) MOJEIUPOBAaHUS, KaK 3HAKOBOE
MO/IEIMPOBaHUE (Ha MPUMEPE YpaBHEHUH XUMHUYECKUX PeaKIHif);

e pa3nuyarh 00bEM U COJEpPIKaHUE MOHATUH;

® pa3iIMyaTh POJOBOE U BHIOBOE MOHATHS,

® OCYIIECTBIIATH POJOBUIOBOE OTPEAEICHNE TOHATHH.

Jemoncrpanuu. [Ipumepsl gu3nueckux sBIeHUH; a) IUlaBleHHe napaduHa; 0) muddysus
JYIIACTBIX BELECTB C ropsmieil JaMIo4YKy HakaauBaHus. [IpumMepsl XUMUYECKHX SIBJICHUN: a) TOpeHne
MarHus; 0) B3auMoJieiiCTBHE COJSIHOM KHCIOTHI ¢ MPaMOpPOM WJIM MEJIOM; B) MOJIydYE€HHE TMIPOKCUAA
meau (I1); r) pacTBopeHHe NOIYYEHHOTO TMIPOKCHIA B KUCIOTaX; J) B3aUMOJEHCTBUE OKCUAA MeIU
(IT) ¢ cepHoOli KMCIOTON NpPU HArpeBaHUU; €) Pa3JIOKEHHE MepMaHTraHaTa Kajus; JK) B3aUMOJCHCTBUE
pa30aBIEHHBIX KUCIOT C METAJUIaMH.

JlabopaTopubie onbiTbl. 3. CpaBHEHHE CKOPOCTH HCIApPEHMs] BOJABI U CHUPTA IO
MCUYE3HOBEHHIO MX Kameslb Ha (QuibTpoBanbHOM Oymare. 4. OKucieHHe MeIU B IUIAMEHHM CIIUPTOBKH
niu ropenku. 5. IloMyTHeHne U3BECTKOBOM BOJBI OT BBIBIXAEMOIO YIVIEKHCIOTO rasa. 6. [lonyuenune
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YIJIEKHCIIOrO ra3a B3aMMOAEHCTBUEM COJIbI U KUCIIOTHL. 7. 3aMeLCHUE MEIU B PaCTBOPE XJIOPUAA MEIU
(IT) sxene3om.
IIpakTnueckas padota Ne S.IIpu3Haky XMMHUUECKUX pEaKLUM.

IlpeaMeTHBIE PE3VJbTATHI OﬁV‘IeHI/Iﬂ .

Yyamuiicst JOJDKEH ymems.

e oOpamarscsi ¢ 7a0OpPaTOpPHBEIM OOOPYIOBAaHWEM W HArpeBaTeIbHBIMH TpHOOpaMU B
COOTBETCTBUU C NPABUIAMU TEXHUKH 0€3011aCHOCTH;

® BBINOJHATH MPOCTEHIINE MpHeMbl pabOThl ¢ 1aOOPATOPHBIM 000pYyIO0BaHUEM: J1a0OPATOPHBIM
IITaTUBOM; CIIUPTOBKOM;

e HaOIIOAATh 3a CBOMCTBAMU BEIIECTB U SBJICHUSIMU, IPOUCXOIILUIUMH C BEILIECTBAMU;

® ONUCHIBATh XMMHUYECKUH HKCIEPUMEHT C MOMOUIbI0 €CTECTBEHHOTO (PYCCKOTO MJIM POJIHOTO)
SI3BIKA W SI3BIKA XUMUW;

e JienaTh BBIBOJBI IO pe3ybTaTaM MPOBEAECHHOTO KCIIEPUMEHTA;

® TOTOBHUTH PACTBOPBI C ONPEIEIEHHON MaCCOBOM JIOJIEH PAaCTBOPEHHOTO BEIIECTBA;

® [IPUTOTOBUTH PACTBOP U PACCUUTATH MACCOBYIO JIOJIIO PACTBOPEHHOTO B HEM BEIIECTBA.

MetanpeaMeTHsblie pe3yabTaTbl 00y4eHH s

VYyamuiicst JOJDKEH ymems.
CaMOCTOSITENILHO HCIOIb30BaTh ONIOCPEIOBAHHOE HAOIIOICHHE.

Tema 6. Teopusi 3J1eKTPOJUTHYECKONH TUCCOIUANMUA M CBOICTBA KJIACCOB HEOPTraHUYeCKHUX
coequHeHuit (22 u)

[lonsiTie 00 ANEKTPOJUTUYECKOW JUCCOLMALUU. DJIEKTPOIUTHI U  HEIIEKTPOJIUTHI.
MexaHu3M JUCCOLMAIMU  AJIEKTPOJIMTOB C PA3IMYHBIM THIOM XUMHUYecKoil cBsizu. CreneHb
ANIEKTPOJIUTUYECKOU qucconuanuu. CHUIbHBIE U C1a0ble AIEKTPOJIUTHI.

OCHOBHBIE TIOJIOKEHHUSI TEOPUH AIEKTPOJIUTUYECKON nucconmanuu. oHHbIEe ypaBHEHHS
peakiuii. YCcinoBusi MPOTEKaHUsl Peakuyu oOMeHa MEXy IEKTPOJUTaMU O KOHIIA B CBETE€ MOHHBIX
MpEeJICTaBICHUM.

Knaccudukanus HOHOB U UX CBOMCTBA.

Kucnotel, ux xmaccupukanusa. Juccoumanus KHCIOT UM UX CBOWCTBA B CBETE TEOPUU
ANIEKTPOJIUTUYECKON Juccouuanuu. MoJleKylsipHble W HOHHBIE YpaBHEHUS pEaKIMi KHCIOT.
BzaumopneiicTBue KHCIOT € MeTaUIaMH. OJJEKTPOXUMUYECKUN pAN HANPSHKCHUH METalljIoB.
BsaumoneiicTBue KUCIOT C OKCHIAaMH METaIIOB. B3auMoieiicTBre KUCIOT ¢ OCHOBAaHUSIMU - PEAKIIHS
HelTpanu3anuu. B3aumoseiictBue kucioT ¢ coisiMu. Mcnonib30BaHue TaONUIIbI PACTBOPUMOCTH IS
XapaKTePUCTUKN XUMUYECKIX CBONCTB KUCIOT.

OcHoBanus1, ux kinaccudukanus. Jucconuanus OCHOBaHUNM M UX CBOMCTBAa B CBETE€ TEOPUHU
ANEKTPOJUTUYECKOW Jucconuanuu. B3auMoneiicTBue OCHOBAaHMM C KUCIOTaMH, KHUCJIOTHBIMHU
OKCHJaMH U coJisiMH. VIcronb30BaHHE TaOMUIIBI PACTBOPUMOCTH JUISI XapaKTEPUCTHKU XMUMHUYECKHUX
CBOWCTB  OCHOBAHUH. Pa3noxkenue  HEpACTBOPUMBIX  OCHOBAaHMM  NpPU  HarpeBaHUMU.
Conu, ux kmaccuuKaus U AUCCOIUAIINS PA3IUYHBIX THIOB cojieil. CBONCTBA coliell B CBETE TEOPUH
ANEKTPOJUTUYECKON Arccounanny. B3aumoaecTeue coieil ¢ MeTauiaMi, yCI0BUS TPOTEKaHUs 3TUX
peakiuii. BzaumoseiicTBue coneil ¢ KMCIOTaMH, OCHOBAaHUSIMH M COJIsIMU. Mcronb30BaHue TaOIUIIBI
PaCTBOPUMOCTH JIJIsl XapPAKTEPUCTUKN XUMHUYECKHX CBOMCTB COJIEH.

O6o0menne cBeeHut 00 OKCUAAX, NX KIacCU(PHUKAIIUU U XUMHUYECKHX CBOMCTBAX.

['eneTnyeckue psiabl METAUIOB U HEMETauloB. ['eHeTHueckass CBsI3b MEXIY KilaccaMu
HEOPraHUYECKHUX BEIECTB

OKHCIIUTENBbHO-BOCCTAHOBUTENbHBIE peakuuu. OKUCIUTETh U BOCCTAHOBUTEIb, OKUCIECHUE U
BOCCTAHOBJICHUE.
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Peakiiun 1MOHHOIO oOMEHa M OKHUCIMTEIbHO-BOCCTAHOBUTEILHbBIE pCaKknuu. CocraBncHue

YpaBHEHUH OKHCIUTEIHHO-BOCCTAHOBUTEIFHBIX PEAKLIMI METOIOM 3JIEKTPOHHOTO OajaHca.
CBoiiCTBa IPOCTHIX BEIIECTB - METAJUIOB M HEMETAIOB, KUCJIOT U COJICH B CBETE MPEJCTaBICHHMA 00
OKHCIIUTEIbHO-BOCCTAHOBUTEIILHBIX IIPOLECCAX.

IlpeaMeTHBIE PE3VJbTATHI OﬁV‘IeHI/Iﬂ .

Yyamuiicst JOJKEH ymems.

HCIIOJIB30BAaTh HpI/I XapaKTCpI/ICTI/IKe npeBpameHHﬁ BCIICCTB IIOHATHA: ((paCTBOP)),
(OIEKTPOJIUTHYECKAsT  JIUCCOLMAIIUDY,  «DJEKTPOJUTHI»,  «HEIICKTPOJUTHI»,  «CTENEHb
JTUCCOITUAIINNY, «CUJIBHBIE AJIEKTPOJIUTHI), «ClIa0ble AJEKTPOJIUTHI), «KATHUOHBI», «aHUOHBD,
«KHUCJIOTBI», «OCHOBAHHS», «COJW», «HUOHHBIC DPEAKIUU», «HECOJICOOPA3YIONINE OKCHIBD»,
«cone00pasyrolue OKCUIbD», «OCHOBHBIC OKCHJIBI», «KUCIOTHBIE OKCHUJIBIY, «CPEIHHE COJINY,
«KUCJIBIE  COJU»,  «OCHOBHBIE  COJU»,  «TEHETHYECKUH Py, «OKHCIIUTEIIBHO-
BOCCTAaHOBUTEJILHBIE PEAKIIUN», «OKHCIHUTENbY», «BOCCTAHOBUTEIbY», «OKHUCIECHHE», «BOCCTa-
HOBJICHHE;

OTHCHIBATh PACTBOPEHUE KaK (PU3UKO-XUMUYECKHUI MpoIlecc;

I/IJ'IJ'IIOCTpI/IpOBaTB HpI/IMepaMI/I OCHOBHBIC TIOJTIOXKCHU ST TeOpI/II/I 3HeKTp0JII/ITH‘IeCKOI>'I
JUCCOITMAITNN; TCHETUYECKYIO B3aUMOCBS3b MEXK Iy BEIIECTBAMH (ITPOCTOE BEIIECTBO — OKCH/I
— THJIPOKCHUJ] — COJIb);

xapaKTemeBaTB O6HII/IC XUMHUYCCKUC CBOﬁCTBa KHCJIOTHBIX WM OCHOBHBIX OKCHIOB, KHUCIJIOT,
OCHOBAaHMM M COJIE C TO3WLHMA TEOPUU DIIEKTPOJIUTHYECKOW IUCCOLMALNH; CYIIHOCTb
AIEKTPOJIUTUYECKON AUCCOIMALIMM BEIIECTB C KOBAJEHTHOM MOJISIPHON U MOHHOW XUMUYECKOU
CBSI3bI0; CYIITHOCTh OKUCIUTEIBHO-BOCCTAHOBUTEIHHBIX PEAKITU;

MPUBOJUTH TPUMEPHI PEAKIUN, TOITBEPKIAIONIUX XUMHUYECKUE CBOWCTBA KHCIOTHBIX H
OCHOBHBIX OKCHJIOB, KHCJIOT, OCHOBAaHHUW W COJICH; CYIIECTBOBAHHWE B3aUMOCBS3H MEXIY
OCHOBHBIMH KJIaCCaMHU HEOPTaHUYECKUX BEIIECTB;

KJIacCU(PHUITUPOBATh XUMUYECKUAE PEAKIIUU 10 «M3MEHEHHUIO CTEMEHEW OKHCIICHUS 3JIEMEHTOB,
00pa3yIoINUX pearupyroIIre BEIeCTBAY;

COCTaBJISITh YPAaBHEHMs DJICKTPOJUTUYECKOW IUCCOIMAIIMM KHUCJOT, OCHOBAaHUN W COJICH;
MOJIEKYJIIpDHBIE, TIOJHbIE M COKpAIleHHbIE MOHHBIC YpPaBHEHUS pEaKIHi C y4acTHEM
AJIEKTPOJIUTOB; YPaBHEHUS OKHUCIUTEIHHO-BOCCTAHOBHUTEIIBHBIX PEAKIIUH, HCIIOIB3YS METO/I
JJICKTPOHHOTO OallaHca; ypaBHEHHS pPEaKIHMi, COOTBETCTBYIOIIUX IOCIEI0BATEILHOCTH
(«1ermoukey») MpeBpalleHuii HeOPTraHWYECKUX BEIECTB Pa3IMUHBIX KJIACCOB;

OTIPENEATh OKUCIHUTENIb U BOCCTAHOBUTENb, OKUCIICHHE U BOCCTAHOBJIICHUE B OKHCIIMTEIIBHO-
BOCCTAaHOBHUTEJILHBIX PEAKIIHSIX;

yCTaHaBIUBATh MPUYMHHO-CIICJICTBEHHBIE CBS3M: KJAacC BEIIecTBa — XMMHUYECKHE CBOWCTBA
BEIIECTBA;

HaOMOJaTh M OMHUCHIBATH PEAKIUH MEXKIY 3JEKTPOJUTAMH C TOMOUIbIO €CTECTBEHHOTO
(pyccKoro WM poJHOTO) SI3bIKA U SI3bIKA XUMUMY;

MPOBOJIUTH  OMBITHI, MOATBEPKJAIOIINE XUMHUYECKHE CBOWCTBA OCHOBHBIX  KJIacCOB
HEOPraHMYECKUX BEIECTB.

MetanpeaMeTHbIe pe3yabTaThl 00y4eHHUs

VYyamuiics NOJDKEH ymems:

JIeNIaTh [IOMETKH, BBIITUCKH, IUTUPOBAHUE TEKCTA;
COCTaBJIATh JAOKJIAL;

COCTaBJIATh HA OCHOBE TeKcTa rpaduku, B ToM uucie ¢ npuMeHenuem cpeacts MKT;

BJIAJIETh TAKUM BUJOM HU3JI0’KEHUS TEKCTA, KaK PaCCYXICHUE;

UCIOJb30BaTh TAaKOH BHJI MBICIEHHOTO (MJEAIBHOT0) MOJEITUPOBAaHUS, KaK 3HAKOBOE
MOJENUpPOBaHUE (HAa MPUMEPE YPABHEHWM peakiuil IUCCOLMALMU, HOHHBIX YypaBHEHUI
peaxkuui, NoJypeaKiil OKMCIEHUA-BOCCTAHOBIICHNU);
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® pa3nMyaTh KOMIOHEHTHI JOKa3aTeIbCTBA (TE3HC, apryMEHTHI U ()OpMY JI0Ka3aTeIbCTBA);
® OCYUIECTBIIATH NPSMOE UHAYKTUBHOE JOKA3aTEIbCTBO.

JdemoncTpanun. lcnbiTaHue BemecTB M HUX PacTBOPOB HA  AJIEKTPONPOBOJHOCT.
3aBUCUMOCTD AJIEKTPOIPOBOJIHOCTH YKCYCHOM KUCIOTHI OT KOHIEHTpaluu. B3aumoaeiicTBrue uHkKa ¢
cepoi, coystHOM KucnoTo, xinopuaom meau (II). F'openue maruus.

JlabopaTopHble onbIThbl. 8. Peakiuu, xapakTepHble Ul PacTBOPOB KHUCIOT (COJISTHOW WM
cepHoit). 9. Peakuuu, xapakTepHbie JJi1 paCTBOPOB IIEIOYeH (TMAPOKCUAOB HaTpus win kamus). 10.
[Tonyuenue u cBONCTBa HEPACTBOPUMOI'O OCHOBaHMs, Hanpumep ruapokcuaa meau (II). 11. Peakuun,
XapaKTepHbIE UIsI pacTBOPOB coJjiel (Hampumep, misa xiuopuaa meau (I1)). 12. Peakuuu, xapakrepHbie
JUIS OCHOBHBIX OKCHJIOB (Hampumep, sl okcuaa kanpuus). 13. Peakuuu, XapakTepHble s
KHUCJIOTHBIX OKCUIOB (HampuMmep, JUIsl yTIEKUCIIOTo ras3a).

IIpakTuyeckasi padora Ne 6. CBoiicTBa KUCIOT, OCHOBAaHUM, OKCHUJIOB U COJICH.

IIpakTHyeckas padora Ne 7. PemieHne skcriepruMEHTaIbHBIX 3a1a4.
IIpenmeTHbIE pe3yabTATHI 00y4eHUS
VYyamuiicst JOJDKEH ymems.
e oOpamarecsi ¢ JgabopaTopHbIM O00OpYyIOBaHWEM M HarpeBaTelbHBIMH MpuOOpaMu B
COOTBETCTBUU C NMPABUIAMU TEXHUKH 0€30MaCHOCTH;
® BBINOJHATH IMpoOCTeiline TmpuemMbl oOpaiieHus ¢ J1a0OpaTOpHbIM  00OpPYIOBAaHUEM:
1a00paTOPHBIM IITaTUBOM, CIIUPTOBKO;
e Ha0IIOAATh 32 CBOMCTBAMU BEIIECTB U SBJIECHUSIMU, IPOUCXOISIIUMH C BEILIECTBAMU;
® ONUCHIBATh XMMHYECKHUN IKCHEPHUMEHT C MOMOIIbIO €CTECTBEHHOTO (PYCCKOTO WJIU POJIHOTO)
A3BIKA U S3bIKa XUMHH;
e JeN1aTh BBIBOJIBI MO PE3YJITATaM MPOBEICHHOIO SKCIIEPUMEHTA.

MeTtanpeaMeTHble pe3yJbTAThl 00y4YeHUsI
VYyanuiics J0JDKEH ymems.
e oOmpeAensiTh, HCXOAS M3 Y4eOHOW 3amaud, HEOOXOJAUMOCTh HEMOCPEICTBEHHOTO WM

OTIOCPEI0BAaHHOIO HAOIIO/ICHUS;
® CaMOCTOSITENbHO (POPMHUPOBATH MPOTPaMMy IKCIIEPUMEHTA.

TEMATHUYECKOE IINTAHUPOBAHUE

Ne | HammenoBanue tembl | Bee N3 Hux

n/ ro

n yac | [IpakTuuyeckue padborsbl Kontp | ypoku

OB 0JIbHBI
e

padoTt
bl

1. | Tema 1.BeeacHue 6 | Nel,Ne2. ITpuémer oOpareHus ¢ 1a00paTOPHBIM 4

o0opynoBaHHEM U HaOIIOIEHNE 3a TOpSIIer
CBEYOil.

2. | Tema 2. 7 K.p. 6
ATOMBI XUMHUYECKHX Nel
3JIEMEHTOB

3. | Tema 3. 5 5
[IpocTsle BemecTBa




21

4. | Tema 4. 16 | Ne3. Ananu3 OYBBI M BOJIBL. K.p. 13
Coeaunenust Ne4. TlpuroroBieHue pacTBoOpa caxapa ¢ No2
XUMHYECKUX IJIEMEHTOB 3aJIaHHOW MacCOBOM JI0JIeH PaCTBOPEHHOTO

BEILIECTBA.

5. | Tema 5. 12 | NeS. [Ipu3HaKK XUMHUECKUX PEAKIIMMA. K.p. 10
H3MeneHus, Ne3
MIPOUCXOISAIIHUE C
BEIIICCTBAMU.

6. | Tema 6. 22 | Ne6.CpoiicTBa KUCJIOT, OCHOBAaHUH, OKCUIOB U Hroro 19
PactBopenue. CoJIEN. Bast
PactBops1. CBoiicTBa No7. Pemienue 3KCIepUMEHTATBHBIX 3a/1a4. K.p.
pacTBOpOB Neq
JJEKTPOIUTOB.

Hroro: 68 6 4 58

COJAEP KAHUE YUYEBHOI'O ITPE/IMETA, KYPCA 9 kinacca
Brenenune. O0mas xapakTepUCTHKA XUMHUYECKUX DJIEMEHTOB U XUMUYECKUX PEAKITUH.
[Tepuonnueckuii 3akoH u [lepuoandeckas cucrema
xumudeckux ameMenToB J[. . Menaeneea (10 q)
XapakTepuCTUKa IEMEHTA MO €ro MOJI0KEeHUI0 B [leprnoanyeckoil cucTeMe XUMHYECKUX DIIEMEHTOB
. . MenneneeBa. CBoiCTBa OKCUIOB, KUCJIOT, OCHOBAaHUM U COJIEH B CBETE TEOPUH
AIEKTPOJIUTUUECKON JUCCOIMALINKN U OKUCICHHUS-BOCCTaHOBIEHUS. [IoHSITHE O MepexoIHbIX
aneMeHTax. AMdorepHoCTh. ['eHeTHUECKU psAll IEpeX0AHOTO AIeMeHTa. [leprnoanueckuii 3aKoH 1
[Tepuonnueckas cucreMa xuMudeckux 3emMeHToB J[. 1. MenaeneeBa. Xumuueckasi OpraHu3anus
YKUBOU M HEKMBOU MPUPOJIbl. XUMUUYECKUN COCTaB siApa, MAHTUU U 3€MHOM KOPbl. XUMHYECKUE
AJIEMEHTHI B KJIETKAX KMUBBIX OPraHU3MOB. Makpo- 1 MUKpodsieMeHThI. O000IIeHne CBEICHUM O
XUMHUYECKUX peakiusax. Kinaccupukanus XuMUYECKUX pEeaKIMil 110 pa3IMYHbIM MPU3HAKAM: «IUCIIO U
COCTaB pPearupyrimnx 1 00pa3yrouxcs BEIMEeCTB, «TeIIOBON A (HeKT», «HAIpaBICHUEY,
«M3MEHEHHE CTETICHEH OKHUCIICHHS 3JIEMEHTOB, 00pa3yIOIIUX pearupyoilne BEmecTBay, «hazay,
«HMCIOJIb30BaHUE KaTanu3zaTopa». [IoHATHE O CKOPOCTH XUMHUYECKON peakiuu. GakTopbl, BIUSIOUINAE
Ha CKOPOCTh XUMHUYECKHX peakiuid. KatanuzaTope! u kaTanm3. MTHrHOUTOPBI. AHTHOKCHIAHTHI.
JlemoHCTpanuu.
Paznuunsie hopmel Tabmuipl . 1. MenaeneeBa. Moiean aTOMOB 3J1eMEHTOB 1—3-T0 IepHoI0B.
Mogenb cTpoeHHs 3eMHOTO I1apa (IMonepeuHbIi pa3pe3). 3aBUCUMOCTh CKOPOCTH XUMHUYECKOM
peakUMu OT NPUPOJIbl PEATUPYIOLIUX BEIIECTB. 3aBUCUMOCTh CKOPOCTH XUMHUYECKOUM pEeaKIuu OT
KOHILIEHTPALIUH PEarupyroIuX BEIIECTB. 3aBUCUMOCTh CKOPOCTH XUMUYECKON pEaKUHU OT ILIOIIA N
COTPUKOCHOBEHHUS PEarupyrolIux BeIIECTB («KUTIAIINI CIoii»). 3aBUCUMOCTh CKOPOCTH XUMHUECKON
peakuuu OT TeMIIepaTyphl pearupyrolrx BemecTB. [ OMOreHHbI U TeTepOreHHbIN KaTalu3bl.
depmeHTaTUBHBIN KaTanu3. IHruOuposaHue.
JIaGopaTopHBIE OMBITHI.
1. Ilonmyyenue ruApoKcHia HIMHKA U UCCIIEJOBAaHUE €r0 CBOMCTB. 2.Mo1e1MpoBaHNue MOCTPOCHUS
[Tepuoanueckoil cucrembl xumudeckux 3neMeHToB /1. 1. Menneneesa. 3. 3amenieHue xxene3oM Meau
B pactBope cynbdara meau (II). 4. 3aBUCUMOCTb CKOPOCTH XUMHUYECKON PEAKITH OT MPUPOIBI
pearupyroux BEIeCTB Ha IPUMEPE B3aUMOJICHCTBUS KUCIIOT C METaJIAMHU.
5. 3aBUCHUMOCTb CKOPOCTH XMMHUUYECKOU PEaKlUM OT KOHIEHTPAIlMU PEarupyonx BeUecTB Ha
MpuMepe B3aMMOICUCTBUS IIUHKA C COJITHOW KMCIIOTOM pa3IMuHON KOHLIEHTpaIUu.
6. 3aBUCHUMOCTb CKOPOCTH XUMHUUYECKOU PEaKIUK OT TUIOLIAN COTPUKOCHOBEHHUSI pEarupyronmx
BelleCTB. 7. MOIETUPOBAHNE KKUIISIIETO CIIOS». 8. 3aBUCUMOCTh CKOPOCTH XMMUYECKON pPEeaKIuu OT
TEMIIEPATYPhl pearupyroIrX BEIIECTB Ha MpuMepe B3aumoaencTeus okcuaa meau (II) ¢ pacrBopom
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CEPHOM KUCJIOTHI pa3IMuHOM Temneparypsl. 9. Pa3noxenue nepokcuaa BOAOPO/ia ¢ TOMOIIBIO OKCHAA
mapranna (IV) u karanasel. 10. O6HapyxeHue KaTana3bl B HEKOTOPBIX MUILEBBIX TpoaykTax. 11.
Nurnbuposanvie B3aUMOCHCTBUS KUCIOT C METAITIaMU YPOTPOIIMHOM.

[IpeameTHbIC pe3ynbTaThl 00yUEHUS

VYyamumiics J0JDKEH YMETh:

WCIIOJIb30BATh MPU XaPAKTEPUCTUKE MPEBPAICHUN BEIIECTB MOHITUS: «XUMUYECKAsl PEAKIIH,
«PEeaKINU COCAUHECHUS, «PEAKIINHU PA3TOKEHUSD», «PEAKIIMH 00OMEHay, «PEaKIIUU 3aMEIICHUs»,
«PeaKIMU HEUTPATU3AIUNY, «IK30TEPMUUECKHUE PEAKIINIY, «IHIOTEPMUUYECKUE PEAKIIUN,
«OOpaTUMBIC PEAKITUNY, KHEOOPATUMBIC PEAKITHI, KOKUCIUTEIHLHO-BOCCTAHOBUTEILHBIC PEAKITHI,
«TOMOTEHHBIC PEAKIIUNY, KTETEPOTEHHBIC PEAKITUNY, «KATATUTHICCKUE PEAKIIUN,
CHEKATATUTHYECKUE PEAKIIUN», KTETIIOBOM 2(PPEKT XUMUUYECKON pEeaKIm», «CKOPOCTh XUMUYECKON
peaKuum», «KaTaanu3aTopy;

XapaKTepU30BaTh XUMUYCCKUE JIEMEHTHI 1—3-T0O TIeprOoI0B 10 UX MOJIOXKEHUIO B [leproanaeckoit
cucrtemMe XumMuuyeckux 3neMeHToB . . MeHeneeBa: XMuMHUYECKUI 3HAK, MOPSAIKOBBIA HOMED, IEPUO/I,
rpynmna, HoArpyIia, OTHOCUTEIbHAs aTOMHAs Macca, CTPOCHHE aToMa (3apsl Sapa, YUCIIO TPOTOHOB U
HEUTPOHOB B siipe, 00I1I[ee YUCIIO IIEKTPOHOB, PACTIPECIICHHE STIEKTPOHOB TI0 SJIEKTPOHHBIM CIIOSIM,
MPOCTOE BEIIECTBO, (hOopMysa, HA3BaHKUE W TUII BBICIIIETO OKCUJIA U THAPOKCHUIA, JIETYUEro
BOJIOPOJTHOTO COCTMHEHUS (TSI HEMETAIIOB));

XapaKTEpHU30BaTh OOINE XUMUIECKHE CBOMCTBA aM(POTEPHBIX OKCHJIOB U THAPOKCHUJIOB; TPUBOIUTH
MIPUMEPHI PEAKIIHH, TOATBEPKIAIOIINX XUMUIECKHUE CBOMCTBA aM(POTEPHBIX OKCHUIOB U THIPOKCHUIOB;
JaBaTh XapaKTEPUCTUKY XUMHYECKUX PEAKIIUIA 110 YHCITY U COCTaBY UCXOJIHBIX BEIIECTB U MPOJIYKTOB
peakiuu; TeTioBoMy 3P dEeKTy; HAIPaBICHUIO MPOTEKAHUS PEAKIINN; U3MEHEHHUIO CTETIEHEeH
OKHCJICHUS AJIEMEHTOB; arperaTHOMY COCTOSIHMIO MCXOJHBIX BELIECTB; YUACTHIO KaTaau3aTopa;
OOBSACHATH U IPUBOAUTH IPUMEPHI BIUSHUS HEKOTOPBIX (PAKTOPOB (IIPHPOJa pearupyrouux BeIecTs,
KOHIICHTPALIMs BEIIECTB, IaBJICHUE, TEMIIEpaTypa, KaTaau3aTop, IOBEPXHOCTh COIIPUKOCHOBEHUS
pearupyroumx BemecTB) Ha CKOPOCTh XUMUYECKUX PEaKIIHil;

HaOJI0IaTh U OMUCHIBATh YPABHEHUS PEAKINI MKy BEIIECTBAMH C TOMOIIbIO €CTECTBEHHOTO
(pycCKOTO MJIM POJTHOTO) SI3BIKA U SI3BIKA XUMHUH;

MIPOBOJUTH OMBITHI, TOJATBEPIKAAIOIINE XUMUYECKHE CBOMCTBA aM(OTEPHBIX OKCHJIOB U TUAPOKCUIOB;
3aBHUCHUMOCTH CKOPOCTH XMMHYECKON PEaKIMK OT pa3indHbIX (JaKTOPOB (IIPUPOJIa pearupyromux
BEILIECTB, KOHIIEHTPALIM BEILIECTB, IaBJICHUE, TEMIIEpaTypa, KaTajau3aTop, HOBEPXHOCTh
COTPUKOCHOBEHHUS PEarupyrouinx BEUIeCTB).

MetanpeaMeTHbIE pe3ybTaThl 00ydeHHUS

VYyanuiics J0JDKEH YMETh:

OTIPEEIATh 1eNIb YYeOHOW NesITEIbHOCTH C TIOMOIIBIO YUUTENSI K CaMOCTOSTENIbHO, UICKAaTh CPEJCTBA
€e OCYIIECTBICHUS, paboTasl 1o IUIaHy, CBEPSITh CBOM JICHCTBUS C LIETBIO U MPU HEOOXOAUMOCTH
WCIPABJIATH OMHUOKU C TIOMOIIBIO YUUTENSI U CAMOCTOSATEIHHO;

COCTaBJISITh AHHOTAIMIO TEKCTA;

CO371aBaTh MOJEIHU C BBIJCIICHUEM CYIIECTBEHHBIX XapaKTEPUCTHK OOBEKTA U MPEACTABICHUEM HX B
MIPOCTPAHCTBEHHO-TpadUUEeCKON UIIH 3HAKOBO-CUMBOJINYECKOU popme;

OTIpEIeNATh BUbI KIIACCU(PHUKAIIUU (€CTECTBEHHYIO U UCKYCCTBEHHYIO);

OCYHIECTBJIATH MPSAMOE ACTYKTUBHOE JI0KA3aTeNbCTBO.

Tema 1. Metanner (14 u)

[Tonmoxenne metamnos B [lepuoauueckoil cuctreMe xuMmuueckux anemeHToB . M. Menaeneesa.
Mertannuueckas KpUCTaITUYECKas pelIeTKa U MeTaJlInyecKasi XuMu4eckas cBsizb. OO0miue
¢buznueckue cBoiicTBa MetamioB. CIUIaBbl, X CBOMCTBA U 3HaYEHUE. XUMUYECKHE CBOWCTBA METAIIJIOB
KaK BOCCTAHOBUTEJIEH, a TAKXKE B CBETE UX MOJIOKEHHUS B JIEKTPOXUMHUYECKOM Py HAMPSIKEHUM
MeTaiuioB. Kopposust MeTamoB u criocoObl 60ph0bI ¢ Held. Metamibsl B ipupojie. O01ue cnoco0sl ux
MOJTy4YEeHHUSI.

OO01as XxapakTepucTUKa MIENIOYHBIX METaIoB. MeTasl B mpupoe. O01ue crnocoObl UX MOTYUYSHHS.
Crpoenue atomoB. Illenouynsie MeTamibsl — MPOCTHIE BelllecTBa. BaxkHeile coeqMHEHUs MIEI0YHBIX
METaJIOB — OKCH/IbI, THAPOKCHJIBI U COJIU (XJIOPHIIBI, KApOOHATHI, CyIb(haThl, HUTPATHI), UX CBONCTBA
Y TIPUMEHEHHUE B HApOJAHOM Xo3siiicTBe. Kanuitabie ynoOpenusi.
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OOm1ast XxapakKTepUCTHUKA AJIEMEHTOB IMIaBHOW noArpymnms! 11 rpymmsr.

Crpoenue atomoB. lllenoyHo3emenbHbie METANIIBI — MPOCTHIE BEllecTBa. BaxkHelme coeIMHeHHs
HIEJI0YHO3EMEIIbHBIX METAIIIIOB — OKCHUJIbI, TUAPOKCUIBI U COJIH (XJIOPUIbI, KApOOHATHI, HUTPATHI,
cynbdatsel, GocdarTl), UX CBOWCTBA U MPUMEHEHUE B HAPOHOM XO3SHCTBE.

ANOMUHHI.

Crpoenue atoma, pu3nyecKue U XUMUYECKHUE CBOMCTBA MpOCcToro BeriecTBa. CoeMHEHUs aTFOMUHUS
— OKCHUJ] U THAPOKCU, UX aM(oTepHbIil Xapakrep. Baxueiue conu amomunus. [Ipumenenue
ATIOMUHUS U €70 COCUHEHHUIA.

Keneso.

Crtpoenue atoma, pu3nyecKue U XUMUYECKHUE CBOMCTBA MPOCTOrO BEIIECTBA. | eHeTUYECKUE PSIbI
Fe+2 wuFet3.

Baxneitmue conu sxenesa. 3HaUCHHUE JKeJle3a U €r0 COSTMHEHUM IS PUPOJIBI M HAPOTHOTO
XO034ICTBA.

JleMoHCTparmu.

OO0pa31ibl METOYHBIX U LET0YHO3eMETbHBIX MeTauioB. O0pa3iibl craBoB. B3auMoaelictBrue HaTpus,
JINTHS Y KAJIbIUSA ¢ BOJIOW. B3anMoielicTBre HATpHsl M1 MarHusi ¢ KUCJIOpoaoM. B3aumopaeiictere
MeTaiioB ¢ HeMeTtaamu. [lomydyenue ruapokcuaos xenesa (I11) u (1I0).

JlaGopaTopHBIE OTIBITHI.

12. B3anmoeicTBre pacTBOPOB KUCIIOT U COJiel ¢ MeTaiuiaMu. 13. O3HaKOMJIEHHE C pyIaMH JKele3a.
14. OxpamBaHue MIAMEHU COJISIMU MIEJTOYHBIX METAJJIOB. 15. B3auMoaeicTBue KaJibIus ¢ BOJIO M.
16.ITonyyeHue TUAPOKCHIA KATBIIHSI U UCCIEAOBAHUE €T0 CBOMCTB.

17. IlonydyeHue ruipoKCHia aTFOMUHMS U UCCIENOBAHKUE €ro CBOMCTB. 18. B3anmoaeicTBue xenesa ¢
cosistHOM kucioToi. 19. Ionydenue ruapokcuon xenesa (I1) u (II) n u3ydenune ux cBOUCTB.
[IpenMeTHbIe pe3ynbTaThl 00y4eHUS

VYyamuiicst JOJDKEH YMETh:

HCIIOJIb30BATH MPU XaPAKTEPUCTUKE METAIIIOB U UX COCAMHEHUMN MOHATHUS: «METAJIBIY, «PAJ
AKTUBHOCTH METAIIJIOBY, ILIEIIOYHBIE METAJUIBI», «IIEJIOYHO3EMEIbHBIE METAILIBDY, UCIIOJIB30BATh UX
IIPU XapaKTEPUCTUKE METAIJIOB; JAaBATh XapAKTEPUCTUKY XUMHUYECKUX 3JIEMEHTOB-METAJIIIOB
(II€TIOYHBIX METAJUIOB, MarHus, KaibllHs, aTlOMUHUS, JKeJle3a) 10 UX noJioxkeHuto B [leproauueckoit
cucTeMe XUMHUYeCcKuX 31eMeHToB [[. 1. MenneneeBa (XMMUYECKUH 3HAK, TIOPSIKOBBIA HOMED, TIEPHO/I,
rpyIia, NOArpyIa, OTHOCUTEIbHAsI aTOMHasi Macca, CTpOCHHE aToMa (3apsi siipa, YUCIIO MPOTOHOB U
HEHTPOHOB B si/ipe, 00111ee YHUCIIO AJIEKTPOHOB, PACIIPEIEICHHE FIEKTPOHOB M0 AJIEKTPOHHBIM CIIOSIM),
IIPOCTOE BEIIECTBO, (popMyIia, HA3BaHKME U THII BBICIIETO OKCUJA U THAPOKCHIA);

Ha3bIBAaTh COCMHEHHS METANIOB M COCTABIIATh UX (POPMYJIBI [10 HA3BAHUIO;

XapaKTepH30BaTh CTPOCHUE, O0IIHe (PU3NUYeCKre U XUMUYECKUE CBOWCTBA MPOCTHIX BEIIECTB-
METaJUIOB;

O0OBSACHATH 3aBUCUMOCTh CBOMCTB (HMJIU MPECKa3bIBaTh CBOWCTBA) XUMUYECKUX AJIEMEHTOB-METAJIIOB
(panuyc, MeTaUTMYeCKHe CBOMCTBA 3JIEMEHTOB, OKHCIUTEIBHO-BOCCTAHOBUTEIBHBIE CBOWCTBA
AJIEMEHTOB) M 00pa3yeMbIX UMH COEIMHEHUH (KUCIOTHO-OCHOBHBIE CBOMCTBA BHICIIUX OKCUJIOB U
TUIPOKCUIOB, OKHCIUTEIbHO-BOCCTAHOBUTENIbHBIE CBOMCTBA) OT MosioxkeHus B [lepuoandeckoit
cucreme xumuueckux snmemeHToB . . Menneneesa;

OTIMCHIBAThH OOIINE XMMUYECKHE CBONCTBA METAJUIOB C TIOMOIIIBIO €CTECTBEHHOTO (PYCCKOTO WIIH
POJIHOTO) SI3bIKA U S3bIKA XUMHH,

COCTaBJISITh MOJIEKYJISIPHBIE YPABHEHUS PEAKIIMi, XapaKTEPU3YIOIUX XUMUUECKHE CBONCTBA METAJJIOB
U UX COEIMHEHMM, a TAaK)K€ JIEKTPOHHBIE YPABHEHHUSI MPOLIECCOB OKUCIEHUS-BOCCTAHOBIICHNUS,
YpaBHEHUS AJEKTPOJIUTUYECKON AUCCOLMALINH; MOJIEKYJISPHBIE, TIOJHBIE U COKPAILEHHbIE HOHHbIE
YpaBHEHUS PEaKLUi C yUaCTUEM BJIEKTPOJIUTOB;

YCTaHABJIMBATh IPUUYUHHO-CIICICTBEHHBIE CBSA3U MEX1Y CTPOEHHUEM aTOMa, XUMHYECKOM CBSI3bIO,
TUTIOM KPUCTAIUTUYECKON PEIIETKA METAIJIOB M UX COSIMHEHH, X OOIIUMU (PU3NIECKIMU U
XUMUYECKUMH CBOMCTBAMHU;

ONHUCHIBATh XUMHUECKHE CBOIMCTBA IIEJIOYHBIX U IIETOYHO3EMENIbHBIX METAIIOB, a TAKXKE AIFOMUHUS U
KeJe3a U UX COeTUMHEHUN ¢ TOMOILBIO €CTECTBEHHOTO (PYCCKOTO MJIM POJHOTO) SI3bIKA U SI3bIKa XUMHUU;
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BBITIOJIHATH, HAOIIOAATh U OMUCHIBATH XUMUYECKHI SKCIIEPUMEHT 10 PACIIO3HABAHUIO BAKHEHIIINX
KaTHOHOB METAJIJIOB, TUPOKCH/I-UOHOB;

AKCIIEPUMEHTAJILHO UCCIIEI0BAaTh CBOMCTBA METAJIOB U UX COECIMHEHUMN, peIlIaTh SKCIIEPUMEHTAIIbHbIE
3a1auu 1o Teme «MeTasuibly;

OTUCHIBATh XUMHUYECKHI IKCIIEPUMEHT C MTOMOIIBIO €CTECTBEHHOTO (PYCCKOTO MJIM POJTHOTO) SI3bIKA U
SI3bIKA XUMUU;

MIPOBOJIMTH PACYETHI ITI0 XUMUYECKUM (POpMYIaM B YPABHCHUSIM PEAKIUH, MPOTEKAOIINX C YIaCTHEM
METAJIOB U UX COCTMHEHUN.

MeranpeaMeTHbIC pe3yinbTaThl 00yUeHUs

VYyamumiics J0JDKEH YMETh:

paboTath MO COCTaBICHHOMY IUTaHY, UCIIOJIB3Ys HapsTy C OCHOBHBIMH U JIOTIOJIHUTEIBHBIE CPEICTBA
(cipaBOYHYIO JTUTEPATYPY, CIOXKHBIE TPrOOPHI, cpeactBa UKT); ¢ moMoripio yunurtesns oToupars Juist
pereHust yueOHBIX 3a/1a4 HE0OXO0AUMbIE CIIOBAPH, SHIIUKIIONIEINH, CIPABOYHUKH, SJIEKTPOHHBIE
JTUCKU;

COTIOCTABJISITh M OTOMPATh MH(POPMAIIHIO, TIOTYYEHHYIO U3 Pa3JIMUYHBIX HCTOYHUKOB (CJIOBapH,
SHIIUKIIOTIEIUH, CIIPABOYHUKH, SJIEKTPOHHBIEC TMCKU, ceTh IHTepHET);

MPEACTABIATH HH(OPMAITHIO B BUE TaOIHI], CXEM, OTIOPHOTO KOHCIIEKTa, B TOM YHCIIC C
npumenenneMm cpeacts UKT;

0(hOPMIIATh CBOM MBICITH B YCTHOW M TUCBMEHHOMW PEUYH C yIETOM CBOUX YUCOHBIX U )KU3HEHHBIX
pEeYeBBIX CUTYyAlLMH, B TOM uncie ¢ npuMeHernrem cpeacts UKT;

COCTAaBJIATh PELICH3UIO HA TEKCT;

OCYHIIECTBJIATH JOKA3aTeIbCTBO OT MPOTUBHOTO.

Tewma 2. IIpaktukym 1. CBOMCTBa METAINIOB W X coequHeHUn (2 4)l

1. OcyiiecTBiaeHHE EMOYKH XUMHYECKUX TTpeBpaieHni. 2. [losydenue u cBoMCTBAa COeTMHEHUIN
MeTauIoB. 3. PelieHne 3KkCcnepruMeHTalbHbIX 337]a4 Ha pAClIO3HABAHUE U MOJTYyYEHUE COETUHEHUI
METAJIIOB.

[IpenmeTHbIe pe3yabTaThl 00yUeHUs

VYyamuiicst JOJDKEH YMETh:

oOpartnarbcs ¢ 1abopaTopHbIM 000PYIOBaHUEM U HarpeBaTeIbHBIMU IPHUOOPAMU B COOTBETCTBUH C
MpaBUJIAMU TEXHUKH 0€30MaCHOCTH;

HaOJI01aTh 33 CBOMCTBAMH METAJNIOB M UX COCMHEHUN U SBJICHUSIMH, IPOUCXOSIIUMHU C HUMU;
OMHCHIBATh XUMUYECKHUI SKCIIEPUMEHT C MMOMOIIBI0 €CTECTBEHHOTO (PYCCKOTO WITU PO THOTO) SI3bIKA U
SI3bIKa XUMUU;

JIeNIaTh BBIBOJIBI IO PE3YJIbTATAM MPOBEIECHHOIO SKCIIEPUMEHTA.

MetanpeaMeTHbIE pe3ybTaThl 00yIeHHUS

Yyamuiics JOJDKEH YMETh:

OTIPEeNATh, UCXOA U3 YUeOHOM 3a/1a4uu, He0OX0JMMOCTh UCTIOJIB30BaHUs HAOTIOACHUS UITU
JKCIIEPUMEHTA.

Tema 3. Hemetamner (25 )

OO1as xapakTepucTUKa HEMETaJIOB: ToJiokeHue B [lepuoanyeckoil cucteme XuMUYECKUX
anemenToB JI. 1. MenneneeBa,0cO0EHHOCTH CTPOSHHS aTOMOB, AJIEKTPOOTPHUIIATETHHOCTH (D0)
KakMepa «HeMETAIUTMYHOCTHY, psia 0. Kpuctannmnyeckoe CTpO€HHE HEMETAIIIOB — MPOCTHIX
BellecTB. Ayuorponusi. @u3znyeckue cBOMCTBa HEMETAIIIOB. OTHOCUTENBHOCTD MOHATUN «METAIL» U
CHEMETAIL».

Bonopoa.Ilonoxenue Bogopoaa B [leproanueckoit cucteMe XuMuyeckux aneMenTos /1. U.
MenneneeBa. CTpoeHue aToMa U MoJIeKyJbl. Ou3ndyeckre 1 XMMUYECKUE CBOKMCTBA BOJIOPOJA, €T
MOJy4eHUE U IPUMEHEHUE.

Bona.

Crpoenue moiiekyibl. Bonopoanas xumudeckas cBsizb. @u3nueckue CBOMCTBA BOJAbl. AHOMATNHU
CBOMCTB BOJbL. [ uapoduiabHbIe U ruapodoOHBIE BellecTBA. XUMHUECKHE CBOMCTBA BObl. KpyroBopot
BOJIbI B ipupoie. BomoouncTka. Aspanust Bobl. BeIToBBIE GUIABTPE. MUHEpaTbHBIC BOIBI.
JluctuninpoBaHHas BOJIa, €€ MOJyYEeHUE U TPUMEHEHUE.

OO01mas XxapakTepucTUKa raJloreHOB.
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Crpoenue atoMoB. IIpocTblie BeliecTBa 1 OCHOBHBIE COEIMHEHUS IaJOr€HOB, UX CBOMCTBA.

Kpatkue cBenenus o xjope, 6pome, ¢prope u ioxae. [IpuMeHeHrne TaloreHOB U UX COCTUHEHUH B
HapOJHOM XO35HCTBE.

Cepa.

CrpoeHue aToMa, aJlJIOTPOIIKs, CBOMCTBA U IpUMeHeHUe pombuueckoil cepsl. Okcuapl cepol (IV) u
(VI), ux nomyuenue, cBoiicTBa u npuMeHenne. CepHas KUCJIOTa U €€ COJIM, UX MPUMEHEHHE B
HapOoIHOM x03sicTBe. [I[pON3BOACTBO CEPHOM KHUCIOTHI.

A3orT.

CrpoeHue aToMa U MOJIEKYJIbl, CBOIICTBA MPOCTOTO BellecTBa. AMMUAK, CTPOCHHE, CBOMCTBA,
nosiyueHue u npuMmenenue. Coau aMMOHUS, UX cBoiicTBa U mpuMeHeHue. Oxcunpl azota (1) u (IV).
A3OTHas KUCJIOTa, €e CBOMCTBA U puMeHeHne. HuTpatsl 1 HUTpUTHI, TpoOIeMa UX COJIEPKaHUS B
CEJIbCKOXO035UCTBEHHON POAYKINU. A30THBIE YJOOPEHHUS.

docdop.

CrpoeHue aToMa, aJlJIOTPOIINs, CBOMCTBA O€sI0Tro U KpacHoro gocdopa, nux npumeHenne. OCHOBHbIE
coequHeHus: okcu pocdopa (V) u oprodocdopnas kuciora, hocdatsl. DochopHbie y1oOpeHuUs.
VYraepon.

Crtpoenue aToma, aJuIOTpOIHs, CBoicTBa Moaudukaruii, mpumenenne. Okcunbl yriepona (1) u (IV),
WX CBOMCTBA U mpuMeHeHue. KapOoHaThI: KalblUT, CO/Ia, TTOTAIll, UX 3HaYE€HUE B IPUPOJIE U KU3HU
YeloBeKa.

Kpemnnii.

CrpoeHue aToMa, KpUCTAJUIMYECKUI KpeMHHU, ero cBoiicTBa u npumeHenue. Oxcup kpemuus (IV),
€ro NPUPOJIHbIE PA3HOBUAHOCTU. CHIIMKAThl. 3HAYEHUE COCTMHEHUN KPEMHUS B )KUBOW U HEKUBOU
npupoze. [lonsaTre 0 CUIIMKaTHON MPOMBIIILIEHHOCTH.

JleMoHCTparmu.

OO0pa31iel TaJIorTeHOB — MPOCTHIX BEIIECTB. B3anuMoAeicTBHE TAIOTEHOB ¢ HATPUEM, C ATTFOMUHUEM.
BriTecHeHne xmopom 6poma MM Hojia U3 PaCTBOPOB UX CoJiel. B3anmonelicTBie cephl C METaJlJIaMH,
BOJIOPOJIOM U KHCIOPOI0M. B3anmoaeiicTBrEe KOHIEHTPUPOBAHHOM a30THOM KUCJIOTHI C MEJIBIO.
[Tornonienue yriiemM pacTBOPEHHBIX BEIIECTB WIIM I'a30B. BOoCCTaHOBIEHUE MEIN U3 €€ OKCHUJIA YIJIEM.
OO0pa31bl IpUPOIHBIX COSAUHEHUH XI10pa, cepsl, hocdopa, yriaepoaa, kpeMuusa. O6pasibl
BOKHEHIINX /17151 HAPOJAHOTO XO03sHcTBA Cyab(haTOB, HUTPATOB, KapOoHaTOB, hocdaToB. OOpa3ibl
CTEKJIa, KEPaMUKH, LIEMEHTA.

JIaGopaTopHbIE OMBITHI.

20. ITonyyenue u pacno3HaBanue Bogopoja. 21. MccnenoBanrne noBEpXHOCTHOTO HATSKEHUS BOJBI.
22.PacTBOopeHME IEpMaHraHara Kajivs Wik MEAHOTO Kyropoca B Bojie. 23. ['uaparanuus
o6e3BoxkeHHoro cynabdara meau (I1). 24. U3roToBneHue rurncoBoro oTmneyarka.

25. O3HaKOMJICHHE ¢ KOJIIEKIueH ObITOBBIX (pUmbTpoB. 26. O3HAKOMIIEHHE C COCTAaBOM MHHEPAIbHOM
BOJibl. 27. KauecTBeHHas peakuus Ha rajnoreHuA-uoHsl. 28. [lomyuenue u pacio3HaBaHue KUCIOPOAA.
29. I'openue cepbl Ha Bo3ayxe u B kuciopoze. 30.CBoiicTBa pa30aBIeHHON CEpHOI KUCIOTHI. 31.
W3yuenue cBoiicTB ammuaka. 32. Pacno3naBanue coseit ammonus. 33. ColicTBa paz0aBieHHON
A30THOM KUCIIOTHI. 34. B3auMo1eiCTBUE KOHIIEHTPUPOBAHHOM a30THOM KUCIIOTHI C MeIbl0. 35.
I'openue pocdopa Ha Bo3ayxe U B kuciopoae. 36. PacnnosnaBanue gocdaros. 37. 'openue yris B
kucnopoe. 38. [loxydeHue yroibHOM KUCIOTH U U3ydeHue ee cBorcTB. 39. [lepexoa kapOOHATOB B
TUAPOKApOOHATHI.

40. Paznoxxenue ruapokapbonata Hatpus. 41. [lonydenne kpeMHEBOH KHUCIOTHI U U3yYCHHE €€

CBOWCTB.

IIpeaMeTHbIe pe3yJbTAaThl 00y4YeHUSs

Yyamuiics A0JKeH ymemp:

HCIIO0JIB30BATh IIPU XapaKTEPUCTUKE METAIIJIOB U UX COEIUHEHUMN MTOHATHUS: «KHEMETAIUIbDY,
«TaJIOTEHBI», «aJUIOTPOITHBIE BUAOU3MEHEHUS», <GKECTKOCTh BOJBDY, «BPEMEHHAS KECTKOCThH BOJBI»,
«TIOCTOSIHHAS KECTKOCTh BOBI», «00IIast dKECTKOCTh BOIBIY;

JaBaTh XapaKTEPUCTUKY XUMUYECKUX AJIEMEHTOB-HEMETAIIIOB (BOJAOPOIa, TAIOT€HOB, KUCIOPO/a,
cephl, a3ota, dpocdopa, yriepoaa, KpeMHHUs) [0 UX MOJI0KeHHIO B [leproanyeckoii cucreme
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xuMudeckux 3meMenToB . . MenzeneeBa (XuMU4YeCKuid 3HaK, MOPSIAKOBBIA HOMED, IEPUO, TPYIIA,
MOJrpyIia, OTHOCUTENIbHAS aTOMHAs Macca, CTpOeHUE aToMa (3apsl sapa, Yucsio IPOTOHOB U
HEHTPOHOB B siJIpe, 00IIee YHCIIO IIEKTPOHOB, PACIIPEICIICHHIE YIEKTPOHOB 110 AJIEKTPOHHBIM CIIOSIM),
MIPOCTOE BEMIECTBO, (popMyIia, Ha3BaHKE U THII BBICIIIETO OKCUIA U THAPOKCH A, GOpMYTa U XapaKTep
JIETY4ero BOJOPOTHOTO COCTUHEHHS);

Ha3bIBaTh COCMHCHISI HEMETAJNIOB M COCTABJIATh UX (POPMYIIBI IO HA3BAHUIO;

XapaKTepU30BaTh CTPOCHHE, O0MIHE (PU3NIECKHE U XUMUICCKUE CBOWCTBA MTPOCTHIX BEIIECTB-
HEMETAJUIOB;

OOBSCHATH 3aBUCUMOCTH CBOUCTB (HJIH TPECKA3bIBaTh CBOMCTBA) XUMUYECKHIX DJIEMEHTOB-
HEMETAJJIOB (panyc, HEMETAJUTMYECKUE CBOMCTBA 3JIEMEHTOB, OKUCITUTEIIBHO-BOCCTAHOBUTEIILHBIC
CBOMCTBA 2JIEMEHTOB) M 00pa3yeMbIX MU COCTMHEHUM (KHCIIOTHO-OCHOBHBIE CBOMCTBA BBICIITUX
OKCHJIOB ¥ TUJIPOKCHUJIOB, JIETYYUX BOJOPOJIHBIX COSTMHEHUN, OKUCITUTEIHHO-BOCCTAHOBUTEIHHBIC
CBOICTBa) OT nosioxkeHus B [leproauueckoii cucteme xumuueckux snemeHToB J. 1. Menpaeneesa;
OTIMCBIBATh OOIIHE XUMHUYECKUE CBOMCTBA HEMETAJUIOB C MMOMOIIIBIO €CTECTBEHHOTO (PYCCKOTO HIIH
POJHOTO) SI3bIKA U SI3bIKA XUMUU,

COCTAaBJISITh MOJICKYJISIDHBIC YPaBHEHUS PEAKIIUMA, XapaKTEPUIYIOITUX XUMUUYECKHUE CBOMCTBA
HEMETAJJIOB M X COCTMHEHUH, a TAKKE SJIEKTPOHHBIC YPaBHEHUS MTPOIIECCOB OKUCIICHHSI-
BOCCTAHOBJICHUS,

YpaBHEHUS AJIEKTPOJUTHUUECKON TUCCOIHAITNH; MOJIEKYIISIPHBIC, TTOJTHBIC U COKPAICHHBIC HOHHBIC
YpaBHEHUS PEAKIHH C YIaCTUEM DJIEKTPOJIUTOB;

YCTaHABIWBATh MPUYNHHO-CJICICTBEHHBIC CBSI3U MEXKIY CTPOCHHEM aTOMa, XUMUUYECKON CBSI3bIO,
THUTIOM KPUCTAJUTMYECKOU PENIeTKH HEMETAIIJIOB M X COSTMHEHHH, NX OOIUMHU (PHU3UIECKUMHU U
XUMHUYECKUMH CBOMCTBAMU;

OTHCHIBATh XUMUYECKHE CBOWCTBA BOIOPO/Ia, FAIOT€HOB, KUCIOPOa, Cepbl, a30Ta, pocdopa, rpadura,
arMasa, KpeMHHUS U UX COETMHEHUN C MOMOLIBIO0 €CTECTBEHHOT'O (PyCCKOTO MITH POJIHOTO) SI3bIKa U
SI3bIKa XUMUU;

OTHCHIBATh CIIOCOOBI YCTPAHEHHS )KECTKOCTHU BOJIbI U BBIMOJIHATH COOTBETCTBYIOIIMM UM XUMHUYECKUN
JKCIIEPUMEHT;

BBITIOJIHATH, HAOIIOIATh U ONKCHIBATh XUMUYECKHM SKCIIEPUMEHT I10 paclo3HABaHUIO HOHOB BOJIOPOAA
Y aMMOHUS, Cyabdar-, kapOboHat-, cuiukart-, pocdar-, xmopua-, OpoMuI-, HOTUA-HOHOB;
9KCIIEPUMEHTAIILHO UCCIIEN0BAaTh CBOMCTBA METAJUIOB U UX COEIMHEHHUH, peIIaTh SKCIIEPUMEHTAIIbHbIE
3amauu 1o reme «Hemeramnbny;

OMHCHIBATh XUMUYECKHI1 SKCIIEPUMEHT C MOMOIIBI0 €CTECTBEHHOTO (PYCCKOTO WJIM POJHOIO) S3bIKA U
SI3bIKa XUMUU;

MIPOBOJHUTH PACUETHI 10 XUMUYECKUM (POpMyIaM U YPaBHEHUSM PEaKIUi, MPOTEKAIOIIUX C YUaCTHEM
HEMETAJJIOB U UX COCAMHEHUM.

MeTanpeamMeTHblie pe3yabTaTbl 00y4eHHs

Yyamuiics A0J1KeH ymemp:

OpraHU30BBIBATH y4eOHOE B3aMMOJCHCTBHE B IPyIIe (pacipeensaTh POJH, JOTOBapUBaThCA APYT C
JIPYroM U T. 11.);

MpeIBUIETH (MIPOTHO3UPOBATH) MOCIEICTBUS KOJUIEKTUBHBIX PEIICHUM;

MMOHUMATh MPUYHUHBI CBOETO HEYCIeXa U HAXOJAUTh CITIOCOOBI BHIXOA U3 9TOM CUTYaIUH;

B JTMAJIOTE C YUUTETIEM YYUTHCS BBIPAOATHIBATH KPUTEPHU OLIEHKU U OTIPEAETSATH CTEeHb YCIEITHOCTH
BBITIOJTHEHUS CBOEH pabOTHI M pabOTHI BCEX, UCXOIS1 U3 UMEIOIIUXCS KPUTEPUEB, COBEPIIIEHCTBOBATh
KPUTEPUU OLIEHKU U MOJIb30BAaThCA UMH B XOJ€ OLIEHKH M CAMOOLIEHKH;

OTCTauBaTh CBOIO TOUKY 3PEHUS, apryMEHTHUPYS €€;

MOATBEPKIaTh ApTyMEHTHI (paKTaMHu;

KPUTUYHO OTHOCUTBHCA K CBOEMY MHEHHUIO;

CIIYIIaTh APYTUX, MBITATHCS MPUHUMATH IPYTYIO TOUKY 3pEHHUSI, ObITh TOTOBBIM U3MEHUTH CBOIO TOUKY
3pEeHuUs;

COCTaBIIATH pedepat mo onpeaeaeHHon hopme;

OCYHIECTBJISITh KOCBEHHOE Pa3/IEIUTENBHOE JI0KA3aTEIbCTRO.

Tema 4. IllpakTukym 2. CBoiicTBa coequHenuii HemeTawI0B (3 4)?
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1. Pemenue skcriepuMeHTalbHBIX 3a7a4 1o TeMe «lloarpynna rajgoreHosy. 2. Pemienue
JKCIEPUMEHTAIbHBIX 3a1a4 1o TeMe«lloarpynna kuciaoponay. 3. Pemenue skcriepuMeHTalIbHbBIX
3a1a4 o teme «lloarpymnmna azoray. 4. Pemenue skcnepuMeHTanbHbIX 3aa4 1o teme «lloarpynna
yriepogay. 5. [Tonyuenue, coOnpaHue U pacrio3HaBaHUE Ta30B.

IIpenmeTHble pe3yabTaThbl 00y4eHUs!

VYyamuiics X0JIKeH ymems:

oOpamiarbest ¢ 1a00paTOPHBIM 000PYIOBAaHHEM U HAarpeBaTEIbHBIMU MPHOOPAMH B COOTBETCTBUH C
MpaBUJIaMU TEXHUKU O€301aCHOCTH;

HaOJI0/1aTh 32 CBOMCTBAMH HEMETAJIOB U MX COCAMHEHHH U SBJICHUSMH, TPOUCXOIAIIUMHU C HUMH;
ONMCHIBATh XUMUYECKHUI SKCIIEPUMEHT C IMOMOLIBI0 €CTECTBEHHOT'O (PyCCKOIO MJIM POJIHOTO) sI3bIKA U
SI3bIKa XUMUU;

JIeNIaTh BBIBOJIBI 110 pe3yJIbTaTaM MPOBEJECHHOIO SKCIIEPUMEHTA.

MertanpeaMeTHble pe3yabTaThl 00y4eHUs!

Yyammiics 10JI2KeH ymMems:

OTPEENATh, UCXO0/1 U3 yUeOHOU 3a/1auM, He0OX0JUMOCTh UCTIOJIb30BaHUS HAOIIOACHUS NN
AKCIEPUMEHTA.

Tema 5. O0001mIeHNEe 3HAHNH 10 XUMMH 32 KYypC 0CHOBHOI mKoJbl. [loaroroska

K rocyaapcrseHHoi urorosoi arrecrauuu ('MA) (10 v)

[Tepnoanueckuit 3akoH u [lepnoandeckas cuctema xumudeckux anemeHnToB /1. 1. Menneneesa.
Ou3nyecKuil CMBICI MOPAIKOBOTO HOMEpa 3JI€MEHTa, HOMEPOB MEPHOJia U IPYIIbl. 3aKOHOMEPHOCTH
M3MEHEHHUs CBOMCTB 3JIEMEHTOB U UX COEIMHEHUI B MepHO/IaX U IPYIIax B CBETE MPEICTABICHUN O
CTPOEHUH aTOMOB 3JIEMEHTOB.

3HaueHue NEPUOANYECKOTO 3aKOHA. BUIbI XUMUYECKHX CBSA3EH U TUIIBI KPUCTAJUIMYECKUX PEILIETOK.
B3anMocBsI3b cTpoeHHS B CBOMCTB BemecTB. Kiaccupukamus XUMUYECKUX PEaKIIHi 10 pa3IndHbIM
IPU3HAKAM (YUCIJIO U COCTaB PEearupyrolux U 00pa3yrouXCs BEIECTB; HATUUUE

rpaHuIbl pasaena (as; TeroBoi 3PPEKT; N3MEHEHHE CTENEHEH OKUCIIEHUS! aTOMOB; HCIIOJIb30BaHHUE
KaTaJln3aTopa; HalpaBlieHHe NpoTekaHus). CKOPOCTh XMMUUYECKUX peakiuil U (paKTOpsl, BIUSIOLINE
Ha Hee. OOpaTUMOCTh XUMHUYECKUX PEAKIUI U CIOCOObI CMEIIEHUSI XUMHUECKOTO PABHOBECHS.
IIpocteie u cnoxHble BemecTsa. MeTaiuisl 1 HeMeTaulsl. ' eHeTndeckue psapl MeTaula, HeMeTalla v
nepexoAHoro Meramia. OKCUABIM FUAPOKCUIBI (OCHOBAHMS, KUCIOTHI, aM(pOTEPHbIE IMAPOKCUIBI),
comu. X cocras, kiaccudukanus u oo1ue XMMUYECKHe CBOMCTBA B CBETE TEOPUU
NIEKTPOJIUTUYECKON TUCCOLUALINN.

JIMYHOCTHBIE Pe3yJbTAThl 00y4YeHUus

Yyamuncs q0JKeH:

3HAMb U NOHUMAMb. OCHOBHBIC HCTOPUYECKUE COOBITHS, CBI3aHHBIC C PA3BUTHEM XUMHUH U
oOIm1ecTBa; TOCTIXKEHUS B 00JIACTH XUMUHU U KyJIbTYypHBIE TPAIULIUU (B YaCTHOCTH, HAyYHbIE
TPaJUIIMN) CBOCH CTpaHbI; OOIEMHUPOBBIC TOCTHXKCHHS B 00JIACTH XMMHH; OCHOBHBIC ITPUHITUIIBI U
MpaBUJia OTHOIIEHHUS K MPUPO/JIC; OCHOBBI 3J0POBOT0 00pa3a KU3HH U 3JI0POBhECOCpEraronnx
TEXHOJIOTUH;

MpaBUJia MOBEACHUS B UPE3BbIUAMHBIX CUTYAllUsAX, CBSI3aHHBIX C BO3/IEUCTBUEM PA3JIMYHBIX BELIECTB;
OCHOBHBIE MTpaBa M 00513aHHOCTH TpakJIaHWHA (B TOM YHCIIE YYaIerocs), CBsI3aHHbIE C JIMYHOCTHBIM,
npodecCHOHABHBIM U KU3HEHHBIM CaMOOIIPE/ICTICHUEM;

COILMANIFHYIO 3HAUMMOCTh U COJIepKaHue mpodeccuil, CBSI3aHHBIX ¢ XUMHUEHH;

UCHBIMBIEAMb . UYBCTBO TOPJOCTH 32 POCCUNUCKYI0 XUMUYECKYIO HAYKY U YBOXKEHHE K UCTOPUH €€
Pa3BUTHS; YBOXKEHUE U IPUHATHE JOCTH)KEHUN XUMUU B MUPE; TIOO0BH K MPUPO/IE; YBAKEHHUE K
OKPYKAIOMIUM (yYallUMCS, YYUTEISIM, POJUTENSM U p.) — YMETh CIYIIATh U CIBIIIATH MTapTHEPA,
MPU3HABATh MIPABO KaXJI0r0 Ha COOCTBEHHOE MHEHHE, IPHHUMATD PEIICHUS C YIeTOM MO3HIINA BCeX
YYaCTHUKOB; YyBCTBO MPEKPACHOTO U CTETUYECKUX UYBCTB HA OCHOBE 3HAKOMCTBA C MUPOM BEILIECTB
1 UX MPEeBPAIEHHI; CAaMOYBa)KEHUE M SMOITMOHAIBHO-TIOJIOKUTETIFHOE OTHOIIICHUE K cele;
npuU3HAeamsp: NEHHOCTH 3/I0POBBS (CBOETO U APYTUX JIOACH); HEOOXOMMOCTh CAMOBBIPAKEHUS,
caMopeali3aluu, COLUATBHOTO TPU3HAHMUS;
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0CO3HAGamb: TOTOBHOCTH (MJIM HETOTOBHOCTh) K CAMOCTOATEIbHBIM IIOCTYIIKaM U JIEHCTBUSAM,
OTBETCTBEHHOCTb 32 UX PE3YJIbTaThl; TOTOBHOCTH (MM HETOTOBHOCTb) OTKPBITO BbIpaXaTh U
OTCTanBaTh CBOIO MO3ULIMIO U KPUTUYHO OTHOCUTHCS K CBOMM IIOCTYIIKAM;

npoAEAAMY: FKOJIOTNYECKOE CO3HAHUE; 100POIKENATEILHOCTD, JOBEPUE U BHUMATEIBHOCTD K JIFOAM,
TOTOBHOCTb K COTPYJIHUYECTBY U JIpyk0€, OKa3aHHIO IOMOILM TEM, KTO B HEM Hy)KIaeTcs;
0000IIeHHBIH, YCTOHYMBEII U N30MpaTEIbHBIN MO3HABATEIHHBIN HHTEPEC, UHUIIMATUBY U
TM0003HATENFHOCTh B M3YYEHUH MHPA BEUIECTB U PEAKIIHiA; IIENIeyCTPEMIICHHOCTh U HACTOWYHBOCTh B
JOCTH>KEHUH LeJIeH, TOTOBHOCTH K MPEOJ0JICHUIO TPYIHOCTEH; YOSKICHHOCTh B BO3MOKHOCTH
MIO3HAHUS IPUPOJIbl, HEOOXOJUMOCTH PA3yMHOTO MCIIOIb30BaHUS JOCTUKEHUI HAYKU U TEXHOJIOTUI
JUTsl pa3BUTHSI OOIIECTBA,;

yMmemsb: YCTAaHABJIMBATh CBS3b MEXKIY LIEJIbIO U3YUEHHS] XUMUU U TEM, JJISl YETO OHA OCYIIECTBIIIETCS
(MOTHBaMH); BBIMOJIHITh KOPPUTHPYIOIIYIO CAMOOLIEHKY, 3aK/IFOYAOLIYIOCS B KOHTPOJIE 3a MIPOLIECCOM
M3YYEHHUS XUMHUHU U BHECEHUU HEOOXOAUMBIX KOPPEKTHBOB, COOTBETCTBYIOLIUX dTanaM U crocodam
M3YYEHHUs Kypca XMMHH; BBITIOJIHSITH PETPOCIEKTUBHYIO CAMOOLIEHKY, 3aKII0UAIOLIYIOCS B OIICHKE
mpolecca 1 pe3ysibTaTa U3ydeHHus! Kypca XUMUU OCHOBHOM IIKOJIbI, TIOJBEACHUH UTOTOB HA OCHOBE
COOTHECEHMS LIeJIEH U PE3YIbTATOB;

CTPOUTH KU3HEHHBIE U MPO(eCcCHOHANIBHBIE MIJIaHbI C YU€TOM KOHKPETHBIX COLIMAIbHO-UCTOPUYECKUX,
MOJIMTUYECKUX U SKOHOMUYECKHUX YCIOBHI; 0CO3HaBaTh COOCTBEHHBIE IIEHHOCTH M COOTBETCTBUE UX
MIPUHUMAEMbIM B )KM3HH PEIICHUSM; BECTU AUAJIOT HA OCHOBE PAaBHONPABHBIX OTHOLIECHUH U
B3aMMHOI'0 YBa)KE€HUS; BBIJCISATH HPABCTBEHHBIH acleKT MOBEACHUSI U COOTHOCUTD MOCTYIKH (CBOU U
JPYTUX JIFOJIe) U COOBITHS C MPUHATHIMU ATUUECKUMU HOPMaMU; B IpeJiesiaX CBOMX BO3MOXHOCTEN
MIPOTUBOACHCTBOBATh ACUCTBUSIM U BIMSHUAM, IPEJICTABIISIIOLIUM YIPO3y KU3HH, 3I0POBBIO U
0€30I1aCHOCTH JIMYHOCTH U O0IIIECTBA.
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