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PaGouas nporpamma no xumMuu B 8 Kiacce.
KosnuecTBo 4acoB B Hefennro — 2 yaca (emepanbHOrO KOMIIOHEHTa y4eOHOTO IIIaHa.
KoanuecTBo 4yacoB B roJ — 68 4acoB, B COOTBETCTBHH C TOJOBBIM KalleHAapHBIM rpadukom OVY.
YpoBeHb U3yueHHs yueOHOTo MaTepraa — 0a30BBI.

Pabouas nporpamma yuyeOHOro Kypca mo XxuMuu ajs 8 kinacca paspadorana Ha ocHoBe PI'OC BTOporo mokojeHus, IPUMEPHOM IPOrpaMMbl OCHOBHOTO
obmiero oopasoBanus 1Mo Xxumuu (0a30BbIA ypoBeHB) U aBTOopckoi mporpammbl O.C. INabpuensina ('adbpuensa O.C. mporpamma kypca xumuun uist 8-11 kiraccoB
o0meobpaszoBarenbHbIX yupexaenuii M: [Ipoda,2010r).

JlaHHas mporpaMma KOHKPETH3HPYET COJIEpKaHUe CTaHAapTa, JaéT paclpeieieHrne yueOHbIX YacoB M0 pasjiesiaM Kypca, IOCIeI0BaTeIbHOCTh N3YUeHUS
TEM U Pa3JieloB € y4ETOM MEXIPEIMETHBIX U MIPEIMETHBIX CBS3€H, JOTMKH Y4eOHOT0 Mpoliecca, BO3PACTHBIX 0COOEHHOCTEN yJaIuxcsl.

XuMus, KaK OJHAa U3 OCHOBOIIOJIATAOIINX O0JIACTEH €CTECTBO3HAHUS, SIBIIICTCS HEOTHEMIIEMOW YacThI0 00Pa30BaHUS IIKOJLHUKOB. KaXKaplil uenoBek

KUBET B MUPE BEIECTB, IOATOMY OH JOJKEH MUMETh OCHOBBI (DYH/IaMEHTAIbHBIX 3HAHUN MO XUMHUU (XMUMUYECKasi CUMBOJIMKA, XUMHUUYECKHE TIOHATHUS, (PaKThI,
OCHOBHBIE 3aKOHBI U TEOPHH), IO3BOJISIONINE BEIPAOOTATh MPECTABICHHUS O COCTABE BEIIECTB, UX CTPOCHUH, ITPEBPAILCHHX, IPAKTHIECKOM HUCIIONB30BaHUH, a
Takke 00 OMacHOCTU, KOTOPYIO OHU MOTYT MPEACTaBIATh. M3yuyas XUMHIO, yyaluecs y3HaIOT O MaTEpUaJIbHOM €IMHCTBE BCEX BEUIECTB OKPYKAIOIIETO MHUpPA,
00YCIIOBJICHHOCTH CBOMCTB BEIIECTB UX COCTABOM M CTPOCHHUEM, ITO3HABAEMOCTH U MPEICKA3yeMOCTH XUMHYECKHX SBJICHUHN. V3ydeHne CBOMCTB BEIIECTB U MX
MpPEeBpalIeHU CMOCOOCTBYET PAa3BUTHIO JIOTUYECKOTO MBIIUICHUS, a MpakThyeckas paboTa ¢ BemiecTBamMH (J1abopaTOpHBIE OMNBITHI) — TPYIOIIOOUIO,
aKKypaTHOCTH M coOpaHHocTH. Ha mpuMmepe XuMHM ydYamipecs MONIYyYaloT MPEACTABICHUS O METOAaX IMO3HAHWS, XapaKTePHBIX IJISi €CTECTBEHHBIX HAyK
(9KCTIEpUMEHTAILHOM M TEOPETUUYECKOM).

Pabouas nporpamMmma yuyeOHOIro Kypca XMMHUM 1715 8 KJjlacca cOCTaBiieHa Ha ocHOBe [IpuMepHOi mporpaMMbl OCHOBHOI'O 00111ero 0o0pa3oBaHMsl 10 XUMUN
(6a30BbIil YpOBEHB) U MPOTrpaMMbl Kypca XUMHH I ydauxcs § KiaccoB o0mieoopazoBarenbHbIX yupexaenuit aBtopa O. C. ['abpuensana (2010 roga).

[Iporpamma paccuutana Ha 68 yacoB (2 yaca B HEJIEI0), B TOM YHCJI€ Ha KOHTPOJIbHbIE pa0OThI- 4 yaca, MpakTUYeCKue paboThl —7 4acoB.

CogepxaHue MPorpaMMbl HaIIPaBJICHO HA OCBOCHHE YYAlTUMUCS 3HAHUI, yMEHUI 1 HaBBIKOB Ha 0a30BOM YPOBHE.
Henun n3ydyeHust Xumuu B 8 Kiacce:

* OCBOCHHWE BOXHEHWINX 3HAHUH 00 OCHOBHBIX OHATHSX U 3aKOHAX XMMUHU, XUMHUECKOW CHIMBOJIHKE;

* OBJAJICHHEC YMEHHSIMHU HAOIIOaTh XUMUYECKUE SBJICHHS, TIPOBOJUTH XUMUYECKUN IKCIIEPUMEHT, MPOU3BOJIUTh PAcueThl HA OCHOBE XUMHUYECKUX (OpMYyIl
BEILIECTB U YPABHCHUN XUMUUYECKUX PEAKIIMIL;

* pa3BUTHE MO3HABATEIbHBIX HMHTEPECOB M WHTEIUIEKTYaJbHBIX CIIOCOOHOCTEH B MpOIlECCE€ MPOBEACHHUS XMMUYECKOTO HKCIEPHUMEHTa, CaMOCTOSTEIbHOTO
NpUOOpPETEHNUs 3HAaHUI B COOTBETCTBHH C BO3HUKAIOIINMU KU3HEHHBIMU OTPEOHOCTIMU;

* BOCMHTaHWE OTHOIICHUS K XMMHH KaK K OTHOMY U3 (DyH/IaMEHTaTbHBIX KOMIIOHEHTOB €CTECTBO3HAHUS U DJIEMEHTY O0IIEUETOBEYECKON KYIbTYPHI;

* TpUMEHEHHUE MOTYYCHHBIX 3HAHUN M YMEHHH JIsi 0€30MacHOr0 MCIOIb30BaHUS BEIIECTB U MAaTEPHANIOB B OBITY, CETLCKOM XO3SHCTBE M Ha MPOHM3BOJICTBE,
pELIeHHS TPAKTUYECKHUX 3a7a4 B TOBCETHEBHOM KU3HU, NPEIYIPEXKACHUS SBICHUN, HAHOCSIIIUX BPE 3I0POBBIO YEJIOBEKA U OKPYKAIOIIEH Cpejie.

3agaun:
1.ChopmupoBath 3HaHWE OCHOBHBIX TTOHSATHH M 3aKOHOB XUMUHU;
2. BocnuteiBaTh 0011I€YEIOBEYECKYIO KYIBTYPY;
3. y‘—II/ITI) Ha6.]'IIO}IaTI), HpI/IMeHHTB HOJ'Iy‘-IeHHI)Ie 3HAHUS Ha HpaKTI/IKe.
JIMYHOCTHBIMH pPe3yJIbTATAMHU U3yUYEHUS NpeaMeTa «XUMHUS» B 8 KJIacce ABJISIIOTCS CIEAYIOIINE YMEHUS:



® 0OCO3HABATh EJMHCTBO U IIETTIOCTHOCTHh OKPYKAIOIIETO MHUPA, BO3SMOXKHOCTH €ro TT03HABAEMOCTH M OOBSICHUMOCTH Ha OCHOBE JJOCTHKCHHI HAYKH;

® [IOCTETICHHO BBICTPAMBaTh COOCTBEHHOE IIEJIOCTHOEC MHPOBO33PEHHUE: OCO3HABATh MOTPEOHOCTh M TOTOBHOCTh K CaMOOOpa30BaHUIO, B TOM YHCJIE U B
paMKax CaMOCTOSITEJIbHOU JIEATEIbHOCTH BHE IIKOJIBI;

® OIICHUBATH KU3HCHHBIC CUTYAIIUU C TOYKH 3pEeHHS 0€30MmacHOro o0pas3a sKU3HU U COXPAaHEHUS 3JI0POBbBS;

® OLIEHUBATh HKOJIOTUYECKUIN PUCK B3aMMOOTHOILIEHUH Y€JI0BEKa U IPUPOIBI.
¢ OpMHPOBATH  HKOJIOTUYECKOE MBIILJICHUE: YMEHHUE OIICHHWBATh CBOIO JIEATEIBHOCTh M TOCTYNKH JPYTUX JIOJCH C TOYKH 3PEHUS COXpaHEHHUS
OKpYXaIOIIeH CpeJibl - FapaHTa XU3HU U OJIaronoiyqus Jiroei Ha 3emiie.

MeTanpeaMeTHBIMHU pe3yIbTaTaMU U3YUYEHUS Kypca «XHUMH» SBISETCS (JOPMUPOBAHKME YHUBEPCATbHBIX YueOHbIX nericTBuil (YVY /).

Peeynsmusnovie YV/I.
® CAaMOCTOSITETILHO 0OHAPYKUBATh U GOPMYITUPOBATH YUEOHYIO TPOOIIEMY, ONIPEEITh 1IeTh YI4eOHOH 1eATeIbHOCTH;
® BBIJIBUTaTh BEPCUU pELICHUS MPOOIEMBbl, OCO3HABATh KOHEYHBIN pe3ylbTaT, BHIOMpPATh M3 MPEUIOKEHHBIX U HCKAaTh CaMOCTOSITENILHO CpelCTBa
JIOCTHKEHHUS 1IEIIH;
® COCTaBJIATh (MHAUBUIYATHHO WM B TPYIIE) IUIaH PEIICHUS TPOOIEMBI;
¢ paboTas 1o MIaHy, CBEPATh CBOU JACUCTBUSA C IIEJIBIO U, TPU HEOOXOJUMOCTH, UCTIPABIIATH OUIMOKH CaMOCTOSTEIbHO;
® B IMAJIOTE C YYUTEJIEM COBEPIIEHCTBOBATH CAMOCTOSITENILHO BHIPAOOTAHHbBIE KPUTEPUU OLIEHKH.

llosnasamenvuvie YYJI:

® AaHATM3UPOBATh, CPABHUBATD, KIACCU(PHUIIMPOBATH M 0000maTh (DaKThI U SIBICHUS. BBISBIATH IPUYHHBI U CIIEACTBUS MPOCTHIX SIBICHUH.

® OCYIIECTBIISTH CPAaBHEHUE, KIIACCU(UKALINIO, CAMOCTOSTEIIFHO BRIOMpAsi OCHOBAHUS M KPUTEPHUH TSI YKa3aHHBIX JIOTHYECKHUX OTEpPaIlHii;

® CTPOMTB JIOTHYECKOE PACCYXk/ICHHE, BKIIIOYAIOIIEe YCTAHOBICHNE TPUIMHHO-CIICICTBEHHBIX CBA3EH.

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

® COCTaBJISITh T€3UCHI, PA3IUUHbIE BUABI IJIAHOB (TMIPOCTHIX, CIOXKHBIX U T.I1.).

e MpeoOPa3oBBIBATh MH(POPMAIIUIO M3 OJHOTO BUJA B APYroi (Tabiuily B TEKCT U Mp.).

® yMEThb ONpEJENATh BO3MOXHBIE HCTOYHHMKHM HEOOXOJUMBIX CBEJICHHUH, NPOM3BOIUTH IOUCK HH(GOpMAlMM, aHAIU3UPOBaThb M OLIEHUBAaTh €€
JOCTOBEPHOCTb.

Kommynuxamuenvie YVJI:

CaMOCTOSATEIbHO OPraHU30BbIBATh YUeOHOE B3aUMOJICHCTBUE B Ipymie (ONpeAesTh OOIIHe IeNH, PacpeIeiaTh PO, JOTOBAPUBATLCS IPYT C APYroM U
T.J.).

IIpeaMeTHBIMU pe3yJabTaTAMM H3yUYCHHUS IPEAMETA SIBJISIOTCS CIEAYIOIINE YMEHUS:
® OCO3HAHHE POJIH BEIICCTB:
- OTIPE/ICTISITh POJIh PA3IMIHBIX BEIIECTB B MPUPOJIE M TEXHUKE;
- OOBSICHATD POJIb BEIIECTB B UX KPYTOBOPOTE.
® PAacCMOTPEHUE XUMHUECKUX MPOIIECCOB:



- IPUBOAMTH PUMEPBI XMMUYECKHUX MPOLIECCOB B IPUPOJIE;

- HAXOJUTh YEPThI, CBUAETEIBCTBYIONINE 00 OOLIMX MPHU3HAKAX XUMUYECKUX TPOLECCOB U UX PA3INIUSIX.

® HUCIOJIb30BAHUE XUMHUECKUX 3HAHUH B OBITY:
— 00BSACHATH 3HAYCHHE BEILIECTB B KU3HU U XO3IHUCTBE YEIIOBEKA.
® OOBSCHSITH MHUP C TOUKU 3PECHUS XUMHUH:

— MIEPEYUCIIATh OTIMYUTEIBHBIE CBOMCTBA XUMUYECKUX BEIECTB;

— pa3nuyaTh OCHOBHBIC XUMHUECKHUE TPOLIECCHI;

- OIIPEJIETIATh OCHOBHBIE KJIACCHI HEOPTaHNYECKUX BEIECTB;

- MIOHUMATh CMBICT XUMHUYECKUX TEPMUHOB.

® OBJIaJICHNE OCHOBAMHU METOJIOB TIO3HAHMS, XapaKTEPHBIX JUI €CTECTBEHHBIX HAYK:
- XapaKTepru30BaTh METO/Ibl XUMUYIECKOW HayKH (HaOJI0JeHNE, CPaBHEHHUE, SKCTIEPUMEHT, H3MEPEHHUE) U UX POJIb B TO3HAHUH TIPUPOIBI;
- IPOBOJIUTH XUMHUYECKUE OTIBITHI M SKCIIEPUMEHTHI U OOBSICHATH UX PE3YIIbTaTHI.
® YMEHHE OIICHUBATh MIOBE/ICHHE YEIOBEKa C TOUKU 3PEHHSI XMMUYECKON 0€30MaCHOCTH 110 OTHOILICHHUIO K YEJIOBEKY U IPUPO/IE:
- UCTIOJIH30BATh 3HAHMS XMMUU TIPU COOJTIOJICHUN TIPABUII UCTIONB30BaHUS OBITOBBIX XUMHUYECKUX TPENapaToB;
— pa3yny4aTh OracHbIe U O€30MacHbIE BEIIECTBA.

Pabouas mporpamma nocTpoeHa Ha OCHOBE KOHIIEHTPHYECKOT'O TIOIX0/1a. DTO JIOCTUTACTCS ITyTEM BBHIWICHEHUS IUJAKTHUECKONW €MHUIBI — XUMUYECKOTO
AJIEMEHTA - U JAIbHEHIIeM YCIIOKHEHUHU U PACIIMPEHUU €e: 3/1eCh TAKOBBIMU BBICTYNAIOT (POPMBI CYIIECTBOBaHUS (CBOOOIHBIE aTOMBI, IIPOCTHIC U CIOXHBIC
BelIecTBa). B mporpaMme y4YuTHIBaeTCS peau3anisl MeKIPEIMETHBIX CBsi3el ¢ KypcoM (usukw (7 xinacc) u Ouonoruu (6-7 KIIaccel), T/€ JAeTCs 3HAKOMCTBO
C CTPOCHHEM aToMa, XUMUYECKOH OpraHu3aluel KIeTKU U IpoleccaMu 0OMeHa BELeCTB.

OcHoBHOI (hOpMOIl OpraHm3anuy y4eOHOro mpolecca SBISETCS KIACCHO-ypOodHas CHUcTeMa. B KadecTBe JOMOJIHUTENBHBIX (hopM opraHm3anuu
00pa30oBaTEeNBHOIO IpoLecca MCIOJIb3YeTCsd CHCTEMa KOHCYJIBTAMOHHOW TMOAJIEPKKH, MHAMBUAYAbHBIX 3aHATHH, caMOCTOSTENIbHas paboTa ydalluxcs C
MCTIOJIH30BAaHUEM COBPEMEHHBIX HHPOPMAIIMOHHBIX TEXHOJIOTHH.

N

[Ipeobnanaromieit GopmMoil KOHTPOJISI BRICTYNAIOT MUCHbMEHHBIM (CaMOCTOSATENbHBIE U KOHTPOJIbHBIE padOThl) M YCTHBIHN orpoc (cobecejoBaHue).
HcxogHbIMH JOKYMEHTAMH VIS COCTABJICHHS NPUMepa pado4eil mporpaMMbl SIBUJINCH:

[Ipuka3 MunobOpuayku ot 17.12. 2010r. Ne 1897 «O06 yrBepkaennu u BBeaenun B aerictsue @I'OC OO0y

[Ipuka3 Muno6puayku ot 17.05.2012 Ne 413 «O6 yrBepxxaennn u BBeneHuu B aeiictsue ®I'OC cpeanero( moiaHoro) odero oopasoBaHus»

[Mucemo MunuctepctBa oopaszoBanust 1 Hayku P® ot 19 anpens 2011r. Ne03-255 «O BBeneHun ¢eiepaibHbIX TOCYIapPCTBEHHBIX 00pa30BaTEIbHBIX CTaHIAPTOB
o0111ero 00pa3oBaHMsDY

[Ipuka3 Munobpuayku Poccuu ot 7 ntons 2012 1. Ne 24480 «O6 yTBepkIeHHN (eepatbHOro rocyAapcTBEHHOro 00pa3oBaTeIbHOIO CTaHAapTa CPEeJHEro
(mostHOTO) 0O1IETO 0OPa30BaHMUS

denepabHOTO TOCYIAPCTBEHHOTO 00pa30BaTeIbHOTO CTAHJAPTa OCHOBHOTO 00IIero oopa3oBanus (puka3z MuHcTepcTBa 00pa3oBanus U Hayku Poccuiickoi
®epneparyn ot 17 aexadbps 2010 r. Ne 1897)

[IpumepHBIe pOrpaMMEI 10 yUeOHBIM TipeaMeTaM (eepaabHOTro 0a3uCcHOro y4eOHOTo TIIaHa.

3a ocHOBY pabouell mporpaMmbl B3siTa Mporpamma Kypca xumuu Juis 8-11 kimaccoB obmieoOpazoBatenbHbIX yupexkaenuit (aprop O.C. ['aOpuensH), pekoMeHI0BaHHAsS
JlemaprtaMeHTOM 00pa30BaTeIbHBIX MPOrpaMM U CTaHIApTOB 00IIero oOpasoaHus MuHHCTEpCTBa 00pazoBanHusi PD, onyOnukoBaHHas u3aareinbcTBoM «JIpoda» B 2010

rojuy.



[Ipemmaraemeie MaTepuanbl pa3paboTaHbl HAa OCHOBE aBTOpckoil mporpammel O.C.I'abpuensiHa, cooTBeTCTByIOIeH DeaepaabHOMY KOMIIOHEHTY I OCymapcTBEHHOTO
cTaHAapTa o0mero o0pazoBaHus M AOMylleHHOH MuHHcTepcTBOM oOpasoBanus M Hayku Poccuiickoit ®enepaumn (O.C.I'abpuensn IIporpamma xypca xumuu s 8-11
KJIacCOB 00111e00pa30BaTeIbHBIX YUPSIKACHUN — 2-€ U3lIaHue, IepepadoTanHoe U nonoiaHeHHoe — M.: [Ipoda, 2010.).

ABTOPCKOI pOorpaMMe COOTBETCTBYET YUEOHHK: «XUMUS 8 Kacc»

B aBTOpCKYI0 IpOrpamMMy BHECEHBI CIIEAYIOIINE N3MEHEHHS:

1.YBeu4eHo 4KciI0 YacOB Ha U3YUYEHUE TEM:

- «BBenmeHne» 5 4acoB BMECTO 4 4acoB 3a CUET BKIIIOUCHHS MpaKTHIeCKUX padoT Nel 1 Ne2.

Tema 3 «CoequHeHNS XUMHYECKIX JIEMEHTOBY» 10 15 9acoB BMecTO 12 9acoB 3a cUeT BKIIIOUCHHUS MPaKTHIECKUX padoT Ne3 m NoS.

- Tema Ned «M3MeHeHus1, MPOUCXOAIINE € BelecTBaMu» 12 yacoB BMecTo 10 yacoB 3a cyeT BKIIOUEHHS MPaKTHUECKON paboThl Ned.

- Tema Ne6 «PactBopenue. PactBopsl. CBoiicTBa PacTBOPOB BIIEKTPOIUTOBY 22 Haca BMecTO 18 yacoB 3a cyeT BKIIOYEHHUS MpakTUueckux pador Ne8, 9. Ilpakruueckas
pabota Ne6,7 MCKIIIOUCHBI, T.K. OIMBITHI M3 3TUX PAaOOT MOBTOPSIOTCS B MPaKTUYECKOH paboTe Ne8.

Takum 00pa3om, MpaKTUIECKUE PadOTHI, COCTABISIOMINE TEMY 5 B TeMy 7, paclpeesieHbl 10 APYTrMM TeMaM Kypca B COOTBETCTBHHU C M3yYaeMbIM MaTepUaioM (HyMepalus
npakTuueckux padot no yueonuky O.C. 'abpuensaa 2013r. uznanus)

2.YBeJu4eHO YHCIO YacOB Ha M3y4yeHrne BBemeHus st m3ydeHus] MHCTpYKTaxa 1mo Th mpaBwi moBeneHus U pabOTHl B KaOWHETe XUMHUU. Y MEHbIIEHO YHCIO YacOB Ha
M3y4eHne TeMBI | «ATOMBI XHMHYECKHX 3JIeMeHTOB» ¢ 10 yacoB 1o 7 9acoB, T.K. MOHITHE 00 M30TOMaX paccMaTpuBaeTcs Ha ypoke «OCHOBHBIE CBEIEHHS O CTPOCHHUHU
aTOMOBY». YBeJHMYeHO 4YnciI0O 4acoB Ha u3yuyeHue TeMbl Ne3«CoennHeHUs] XUMUYECKHX 3JIEMEHTOB» B CBSA3M C TPYJHOCTSAMH B PELICHUM 3a/1ay Ha HAXOXKAEHHE MaccOBOM
JIOJIM BEIIECTBA. Y BeJIWYEHO YHCIIO YacoB Ha u3ydeHue TeMbl Ned «lI3MeHeHUs, Mpoucxoasiye ¢ BellecTBaMu», T.K. BKIIOYEHa TeMa O TMOHATHH CKOPOCTH XUMHUYECKOM
peakuu ¥ BO3HUKAIOT 3aTPYAHEHUS MPH pacdeTax 1Mo ypaBHEHHSIM XHMHYECKHX PEaKiuid. YBeJHM4eHO YHCIO 4acoB Ha m3ydeHue Tembl Ne5« PacTBopeHme m pacTBOpEL.
OBP», T. K.MpoOBOAUTCSI TOAOBAs K.p. 32 Kypc 8 Kjlacca M BO3HUKAEeT HEOOXOAMMOCTh CHCTEMHOTO 0000IIEHHS BCETO yUeOHOT0 MaTepHralia U3y4YeHHOTO 3a TOI.

3.13 aBTOpCKO# MporpaMMbl HCKIIOYEHAa YacTh Y4€OHOTO MaTepuaia, KOTOPHIH OTCYTCTBYET B 00s3aTEIbHOM MHHHMYME COJACP)KaHHS OCHOBHBIX 00Pa30BaTelIbHBIX
MPOTpaMM JJIS OCHOBHOM IITKOIIBI, TAKXKe MCKITFOUEHBI HEKOTOPHIE IEMOHCTPAIIMOHHBIE OTIBITHI U JIA0OPATOPHEIE paOOTH M3-3a HEAOCTATKa BPEMEHHU Ha WX BBIMOJHEHUE TIPH 2
Yacax B HEJIENI0, TaK Kak aBTOPCKas IporpamMmma rnpeaycMarpuBaet 2/3 yaca B HeZlero.

KonkpeTnsie TpeOoBaHUS K YPOBHIO TIOJITOTOBKH BBIITYCKHUKOB OMPEAENECHBI IS KaXKI0T0 YpOoKa M BKJIIOUEHBI B TOYPOYHOE IJIAHUPOBAHHE.

B noypounom mnanupoBannu B rpade «zydaembie BOPOCED) KYPCHBOM BBIJIEICH MaTepHall, KOTOPBINA MOMJIEKHUT U3yYSHHI0, HO He BKItouaeTcs B TpeOoBaHUs K YPOBHIO
MTOATOTOBKH BBIITYCKHUKOB.

Temamuueckoe nnanuposanue no xumuu, 8 kuacc,
(2 uaca 6 neoenio, écezo 68 uacoe)



YMK O.C. I'abpuenana.

Ne | HaumeHoBaHMe TeMbI Bceero N3 Hux
n/n 4acoB
IIpakTHyeckue padoThI KonTtpoan YPOKH
HbIe
padoThI
1. | Tema 1.BBencHue 6 Nel,Ne2. Tlpuémsr oOpatieHus ¢ 1a0opaTOPHBIM 000PYIOBaHUEM U 4
HaOIIOACHIE 3a TOPSIIICH CBEYOM.

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

3. | Tema 3. 5 5
IIpocTsle BemecTBa

4. | Tema 4. 16 Ne3. AHanu3z noYBBI U BOJIBL. K.p. Ne2 13
CoennHeHus XUMHUYECKUX Ne4. TTpuroroBrieHue pacTBopa caxapa C 3alaHHOW MaccoBOil fosnei
HIIEMEHTOB PaCTBOPEHHOTO BEIECTBA.

5. | Tema 5. 12 Ne5. ITpH3HAKM XUMHYECKUX PEAKIUI. K.p. \e3 10
N3MeHenus1, npoucxoasiiue ¢
BEIIECTBAMHU.

6. Tema 6. 22 Ne6.CpoiicTBa KUCIOT, OCHOBAHHUI, OKCHJIOB U COJIEH. HUrorosas 19
PactBopenue. PactBopsl. CBolicTBa Ne7. Pemienne sKkcriepuMeHTaIbHBIX 3a]1a4. K.p. N\e4
PacTBOPOB AJIEKTPOIUTOB.
Hroro: 68 6 4 58

Copaepxanue u3y4aemMoro Kypca
8 KJIACC

Tema 1. BBenenne B xumuio (6 )
X¥MHsl — HayKa O BEIIECTBAX, UX CBOMCTBAX U MPEBPALLEHUAX.
[ToHsATHE O XUMHUECKOM JIEMEHTE U (POPMaxX €ro CYIIECTBOBaHM: CBOOOIHBIX aTOMAaX, POCTHIX U CIIOKHBIX BEIECTBA
[TpeBparenus BemecTB. OTINYNE XUMUYECKUX PEAKIUi OT pu3ndeckux spiaeHuil. Poib XuMUM B )KU3HU YellOBEKa.
KpaTkue cBeneHus U3 UCTOpUU BOSHUKHOBEHMS U pa3BuTus xumuu. [lepuon anxumuu. Ilonarue o punocodpckom kamue. Xumus B XVI B. PazButue
xumun Ha Pycu. Posib oTeuecTBEHHBIX YUEHBIX B CTAHOBJIEHUN XMMHUYECKOI HayKu - paboTsl M. B. JlIomoHocoBa, A. M. bytneposa, /I. 1. Menzeneesa.
XuMHYecKasi CUMBOJIMKA. 3HAKM XMUMHUYECKUX 3JIEMEHTOB M IPOUCXOXJAECHHE MX Ha3BaHMM. Xumudeckue ¢opmyinsl. UHaekcs U K03 OUINEHTHI.
OTHOcHTEIbHBIE AaTOMHAS U MOJIEKYJIsipHasi Macchl. PacdyeT MaccoBOi 10JI1 XUMUYECKOTO 3JIeMEHTa 1o (hopMyJie BelecTsa.



[lepuonnueckas cucrema xumuueckux aemeHToB J[. 1. MengeneeBa, ee cTpykTypa: Maiible U OONbIINE EPUO/IbI, TPYIIBI U MOATPYIIHI (TJIaBHAs U
nobounas). [lepuonnueckas cuctema Kak ClpaBoOYHOE MOcoOUe AJis MOJIyUYEHUsI CBEACHUM 0 XUMUYECKUX IE€MEHTaX.

PacuérHbie 3anauu. 1. HaxoxaeHne OTHOCUTEIHHON MOJISKYJISIPHOM MacChl BEIIECTBA IO €0 XUMHYECKOH ¢opMmyrie. 2. BeraucieHne MaccoBOM 10U
XMMHUYECKOT'0 3JIEMEHTAa B BEIIECTBE O ero hopmyiie.

IIpakTnyeckas padora Ne 1
[IpaBuia TexHukH 0€30MaCHOCTH MpU padoTe B XMMHUecKOM KabuHerte. JlabopaTopHOoe 000pyA0OBaHNE U OOpAILIEHUE C HUM.

IIpakTyeckas padora Ne 2
Hab6mronenue 3a ropsieii cBe4oil.

IIpeaMeTHBIE pe3YabTAThI 00YUeHHSsI

Yyamuiics T0MKEH ymemsy:

® 1CIIOJIB30BaTh MIPU XapaKTEPUCTUKE BEIIECTB MOHATHUS: «aTOM», «MOJIEKYJIay, «XUMUYECKUH AJIEMEHT», «XUMUUECKUN 3HAK, UJIM CUMBOII», «BELLECTBOY,
«IIPOCTOE BEUIECTBOY», «CIIOKHOE BEIIECTBOY», «CBOMCTBA BEIIECTBY, «XUMHYECKUE SIBICHUS», «(PH3NYECKUE SBICHHSD», «KOI(DPHUIMEHTHI», «UHIEKCHI,
«OTHOCHUTEIIbHAS aTOMHAsi Maccay, «OTHOCUTENBHAS MOJIEKYJIIPHAS MAcCay, «MaccoBas A0JIS DIIEMEHTa;

® 3HATh: IPEIMETHl U3YUEHUSI ECTECTBEHHOHAYYHBIX IUCLUUIUIMH, B TOM YUCII€ XMMHH; XUMUYECKHE CUMBOJIbI, UX Ha3BaHUS U POU3HOLLIEHUE;

e KJIacCU(PUUUPOBATh BELIECTBA II0 COCTaBY Ha IMPOCThIE U CIOXKHBIE;

® pa3nuyarh: TeJa U BELIECTBA; XUMUYECKHI 2JIEMEHT U IIPOCTOE BELIECTBO;

® OmnHChIBaTh: ()OPMBI CYIIECTBOBAHUS XMMHUYECKUX 3JIEMEHTOB (CBOOOJHBIE aTOMBI, IPOCTbIE BEIIECTBA, CIOXKHBIE BEILECTBA); TAOIUMUHYIO (hopMy
[Tepuonuyeckoil cucTeMbl XUMHUYECKUX 3JIEMEHTOB; MOJIOKeHHE dnneMeHTa B Tabiuue JI. M. MenaeneeBa, UCTIONb3ysl MOHATUS «IIEPUOI», «TPYIIay,
«TJIaBHAsI MOATPYIIAY, «II000YHAs MOATPYIINa»; CBOMCTBA BEIIECTB (TBEPABIX, KUAKUX, FA3000pa3HbIX);

® OOBACHATH CYIIHOCTb XUMHUECKUX SIBIEHUH (C TOYKM 3PEHHUS aTOMHO-MOJIEKYJISIPHOTO Y4Y€HHs) MU MX MPUHLUUIHAIbHOE OTIMYME OT (PU3MUECKUX
SIBIICHUI;

® XapaKTepHU30BaThb: OCHOBHBIE METOJAbl W3Y4YEHMs] €CTECTBEHHBIX AMCLUUIUIMH (HAOIIOAEHHME, SKCIIEPUMEHT, MOJEIHNPOBAHME); BEIIECTBO IO €ro
XUMHUECKON (opMysie COrjacHO IUIaHY: KaueCTBEHHBIN COCTaB, THUI BEIIECTBA (MPOCTOE WJIM CIIOKHOE), KOJIMYECTBEHHBIH COCTaB, OTHOCHUTEIbHAs
MOJIEKYJISIpHAsi Macca, COOTHOLIEHHE MAacC 3JIEMEHTOB B BEIECTBE, MACCOBBIE JIOJIHM AJIEMEHTOB B BELIECTBE (Ul CIOXHBIX BEIIECTB); POJIb XUMHUHU
(TOJOXKUTENBHYIO U OTPULIATEIbHYIO) B )KH3HU YEJI0BEKA, apryMEHTHPOBATh CBOE OTHOLIEHHE K 3TOH npoOlieme;

® BBIUMCIIATH OTHOCUTENIBHYIO MOJIEKYJIIPHYIO MaccCy BEIIECTBA U MAaCCOBYIO JIOJI0 XMMHUECKOTO 3JIEMEHTA B COEIMHEHNUSAX;

® TPOBOJUTH HAOJIOEHUS CBOMCTB BEIIECTB U SBJIECHUH, IPOUCXOASIIUX C BEIIECTBAMY;

e co0OuoaTh IpaBuiia TEXHUKHU O0€30MacHOCTH MPU MPOBEACHUH HAOJIOIEHUH U TaOOPaTOPHBIX OMBITOB.

MeTtanpeamMeTHble pe3yJabTaThbl 00y4eHus!

VYyamuiics NOJKEH ymems.:
® ONpenensTh NPoOJIeMbl, T. €. YCTaHABJIUBATH HECOOTBETCTBUE MEKTY JKEIAEMbIM U JIEHCTBUTENIBHBIM;
® COCTaBIIATH CJIOKHBIN IJIAaH TEKCTA;



® BIAJCTh TAKHM BHJIOM H3JIOKCHHSI TEKCTA, KaK ITOBECTBOBAHHUE;

® 110/ PyKOBOACTBOM YUHUTEJISI IPOBOUTH HETIOCPEICTBEHHOE HAOIIIOICHNUE;

® 110/ PyKOBOJACTBOM YUUTENsI O()OPMIISITH OTUYET, BKIIFOUAIOIUH ONMCAaHUE HAOIIOACHHUS, €r0 PEe3yIbTaTOB, BEIBOJIOB;

® UCIOJIB30BaTh TAKOW BHJ MBICIIEHHOTO (MICATBHOT0) MOJICIIMPOBAHUS, KaK 3HAKOBOE MOJCIHpPOBaHHE (Ha MPUMEpe 3HAKOB XMMHUYECKHX DIIEMECHTOB,
XUMUYECKHUX HOpMyI);

® ICIIOJIB30BATh TAKOW BUJ MaTepUaIbHOTO (IIPEIMETHOT0) MOJEIUPOBAHUS, KaK (PU3MUECKOE MOJCIUPOBaHKE (HA MPUMEPE MOJICITHUPOBAHUS aTOMOB U
MOJIEKYI);

® T0JyYaTh XMMUYECKYIO HH()OPMAIIUIO U3 Pa3IHYHBIX HCTOYHHKOB;

e ompeneniaTh OOBEKT U acleKT aHAIN3a U CHHTE3a;

® ompeneNniaTh KOMIIOHEHThI 00BEKTa B COOTBETCTBUU C aCTICKTOM aHaJIM3a U CHHTE3a;

® OCYIIECTBIISATh KAUECTBEHHOE M KOJIMYECTBEHHOE OMTUCAHNE KOMIIOHEHTOB OOBEKTa;

® OMpeneNiaTh OTHOMIEHHUS 00BEKTA C IPYTUMU O0BEKTAMU;

®  ONpEIENATH CYIIECTBEHHBIC TPU3HAKNA 00BEKTA.

Tema 2. ATOMBI XUMHYECKHX 3J1eMeHTOB (7 u)

AToMBI Kak (opma CyIIECTBOBAHHS XHUMHUYECKUX IeMEHTOB. OCHOBHBIC CBEICHHS O CTPOCHHHM aTOMOB. JloKa3aTelIbCTBa CIIOKHOCTH CTPOCHHS
atoMoB. OmnbiThl Pesepdopaa. [Inanerapuas Mozienb CTpOCHUS aToMa.

CocraB aTOMHBIX Si7Iep: MPOTOHBI M HEHUTpOHBI. OTHOCUTENIbHAs aTOMHash Macca. B3auMOCBSI3b MOHSTHI «IIPOTOHY», «HEHUTPOH», «OTHOCHUTEIIbHAs
aTOMHasi Maccay.

W3meHenune ynciia mpoTOHOB B sAJIpe aTOMa - 00pa30BaHUE HOBBIX XMMHUYECKUX DJIEMEHTOB.

M3meHeHure dncia HEUTPOHOB B AJIpe aToMa - oOpa3oBaHue U30TONOB. COBpeMEHHOE ONpeeNieHUE MOHATUS «XUMHUYECKU drieMeHT». M30Tombl kak
Pa3HOBHUIHOCTH aTOMOB OJIHOTO XMMHUYECKOTO JIEMEHTA.

OnekTpoHbl. CTpOEHHE AIIEKTPOHHBIX 000JI0UEK aTOMOB XHMHUEcKUX dneMeHToB Nel-20 mepuoaudeckoii cuctemsl J[. 1. Menneneesa. [lonsitue o
3aBEpLICHHOM M HE3aBEPILIEHHOM 3JIEKTPOHHOM CJI0€ (SHEPreTUYECKOM YPOBHE).

[lepuoanueckas cucrema xumuueckux snemMeHToB [[. M. MeHneneeBa u crpoeHrne aTOMOB: (PU3MYECKHI CMBICI MOPAIKOBOTO HOMEpa DIEMEHTa,
HOMeEpa rpyIIbl, HOMEpA NEPUOA.

M3MeHeHne yucia 3IeKTPOHOB Ha BHEIIHEM 3JIEKTPOHHOM YPOBHE aTOMa XMMHUYECKOTO 3JIEMEHTa - 00pa30BaHUe MONOKHUTEIbHBIX U OTPHUIIATEIbHBIX
noHOB. MoHbI, 00pa3oBaHHBIC aTOMaMHU METAJUIOB U HeMeTasuIoB. [[puYrHbBI N3MEHEHNS METAUTMYECKUX U HEMETAINTHYECKUX CBOWCTB B MEPUOaX U TPyIax.

OO6pa3oBanue OuHApHBIX coeanHeHuid. [TonsTre 00 noHHOM cBsi3u. Cxembl 00pa30BaHUS HOHHOM CBSI3U.

B3auMopeiicTBHe aTOMOB XHUMHUYECKHX JJIEMEHTOB-HEMETANIOB MEXIy co00il - o00pa3oBaHHE JBYXaTOMHBIX MOJIEKYJT TIPOCTHIX BEIIECTB.
KoBasieHTHast HEMOJsIpHAs XUMUYECKasi CBS3b.

DIIEKTPOHHBIE B CTPYKTYPHBIE (DOPMYJIBI.

B3aumoneiicTBue aTroMOB XMMHUYECKHX JJIEMEHTOB-HEMETAJUIOB MeEXAYy Cco0oil - oOpa3oBaHWe OWHAPHBIX COCJUHEHUH HEMETaJIOB.
DNeKTpOOTPUIIATETLHOCTh. [IOHSITHE O KOBAJIGHTHOM MOJIIPHOM CBSI3H.

B3aumopeiicTBue aTOMOB XMMHUYECKUX AJIEMEHTOB-METAIUIOB MEXIy co00# - 00pa3oBaHre METaUIMUECKUX KpucTaioB. [loHsTHE 0 MeTammnueckoi
CBSI3H.



JemoncTpaumnu. Moenn aTOMOB XUMHUYECKHUX 3JIEMEHTOB. [lepuoanyeckas cucrema xuMuueckux aemeHToB /. . Menneneesa.

IIpeaMeTHBIE Pe3VJbTAThI 00YUeHHUs

VYyamuiics JOJKEH ymems:

KCIOJIb30BATh MPU XaPAKTEPUCTUKE ATOMOB MOHATHUA: (IIPOTOH», KHEUTPOH», (BJIEKTPOH», «XUMHUYECKUH IEMEHTY», «MACCOBOE UHCIIO», «U30TOI,
«QIJIEKTPOHHBIN CIION», «QHEPreTUUYECKUN YPOBEHBY, «AJIEMEHTHI-METAILIIBIY, «3JIEMEHThI-HEMETAJUIBIY; IIPU XapaKTEPUCTUKE BEIIECTB MMOHITUS «MOHHAS
CBSI3b», «MOHBI», «KOBAJEHTHAS HEIMOJSPHAs CBA3bY, «KOBAJCHTHAS IMOJSIPHAS CBA3BY, «AJIEKTPOOTPHUIATEIBHOCTDY, «BAJICHTHOCThY, «METAJNIMYECKast
CBSI3bY;

ONHUCHIBATh COCTAaB M CTPOCHHUE AaTOMOB 3JIEMEHTOB C MOpPsSAKOBbIMU HoMepamu 1—20 B Ilepuoauueckoil cucreme xumudeckux snementos /. .
Menneneena;

COCTaBJISITh CXEMBI PACIPEACIICHHS 3JIEKTPOHOB IO JJICKTPOHHBIM CJIOSIM B AJICKTPOHHOW O00OO0JIOYKE aTOMOB; CXEMblI O0Opa3oBaHUs Pa3HBIX THUIIOB
XUMHUYECKOH CBS3U (MOHHOM, KOBAJICHTHOM, METAJIITHYCCKON );

OOBSICHSTH 3aKOHOMEPHOCTH M3MEHEHHUS CBOWCTB XUMHUYCCKUX JIEMEHTOB (3apsIOB sJEp aTOMOB, YHCIIA JICKTPOHOB HA BHEUTHEM DJICKTPOHHOM CJIOC,
YHUCJIO 3aMOJIHSEMBIX AJIEKTPOHHBIX CIIOEB, PAIUyC aToma, 3JIEKTPOOTPHUIATEILHOCTh, METAJUTMYECKUE U HEMETAJUIMYECKUE CBOMCTBA) B MEPHOJAX U
rpynnax (raaBHbIX noarpymnmnax) [lepuonudeckoii cuctemsl xumuueckux 3nemMeHToB JI. . MenneneeBa ¢ TOUKH 3peHUS TEOPUU CTPOCHUSI aTOMa,
CpaBHI/IBaTI) CBOﬁCTBa aTOMOB XHWMHWYCCKUX JJIEMCHTOB, HaXOAAIINXCA B OJHOM Hepnone NN FHaBHOﬁ Honrpynne HepI/IOI[PI‘ICCKOfI CUCTCMBbI
xumudeckux siementoB . M. MenzgeneeBa (3apsioB siaep aToOMOB, YMCIA AJIEKTPOHOB HAa BHEHIHEM JJIEKTPOHHOM CJIO€, YHCIO 3arOHSEMBIX
ANEKTPOHHBIX CIIOEB, PAINYC aTOMa, FIEKTPOOTPHUIIATEIbHOCTh, METAJUTHYECKIE U HEMETAITTNYECKIE CBOMCTBA);

JaBaTh XapaKTEPUCTHKY XUMHUYECKHX DJIEMEHTOB II0 HMX MNoJokeHuto B I[lepmogmdeckoit cucreme xummueckux sieMeHtoB . M. MenpneneeBa
(XMMHYECKUN 3HAK, TOPSIKOBBIA HOMEp, MEPUOJ, TPYyIINa, MOATPYINa, OTHOCHTENIbHAs aTOMHAas Macca, CTPOCHHE aToMa — 3apsj sjpa, YUCIIo
MIPOTOHOB U HEUTPOHOB B e, 0OIIIee YUCIIO STEKTPOHOB, PACIPEIETICHUE AIEKTPOHOB 0 JIEKTPOHHBIM CIIOSM);

OTPEIEIATh TUTl XUMHUYECKOU CBSI3H 1O (hOpMYyJie BEIIECTBA;

HpI/IBOI[I/ITI) HpI/IMepBI BCHICCTB C paSHI)IMI/I THUIIAMHA XI/IMI/I‘IGCKOI\/'I CBA3U,

XapaKTepu30BaTh MEXaHU3MbI 00pa30BaHUS KOBAJICHTHOM CBsI3U (OOMEHHBIN), HOHHOW CBS3H, METANTMYECKOM CBSI3U;

YCTaHABJIMBATh IPUYMHHO-CIIEICTBEHHBIE CBSA3U: COCTAB BELIECTBA — TUIl XMMUYECKOU CBS3H;

COCTaBJIATH (OPMYIbI OMHAPHBIX COEIUHEHUH 0 BaJCHTHOCTH;

HAXOJHUTh BAIEHTHOCTH AJIEMEHTOB 1O (opMyIie OMHAPHOTO COSAMHEHHUS.

MeranpeamMeTHblie pe3yabTaTbl 00y4eHH s

VYyamuiicst JOJKEH ymems:

(bopMyIHUpOBaTh TUMOTE3Y MO PEUICHUIO TTPOOIIeM;

COCTaBJIAThH IUJIaH BBITIOJNHEHUS Y4eOHOU 3amadm, pemieHus mpoOiieM TBOPUYECKOTO M IMOMCKOBOTO XapaKTepa, BHIMOJIHEHHs MPOEKTa COBMECTHO C
YUUTETIEM;

COCTAaBJISITh TE3UCHI TEKCTA;



® BJIAQJICTh TAKUM BHJIOM H3JIOKCHHS TEKCTa, KaK OIHMCAHMHC,

® ICIIOJIB30BAaTh TAKOW BHJI MBICIICHHOTO (MI€aTbHOT0) MOACIUPOBAHMS, KaK 3HAKOBOE MOJICIIMPOBAaHKE (HA MPUMEPE COCTABIICHUS CXeM 00pa3oBaHUS
XHMHUYECKOH CBSI3H);

® HCIIOJIB30BATh TAKOH BUJ MAaTEPHAILHOTO (IIPEIMETHOr0) MOJICITUPOBAHHS, KaK aHAJIOrOBOE MOJICIIMPOBAHHE;

HCII0JIb30BaTh TAKOM BHJI MaTePUATBHOTO (TIPEIMETHOT0) MOJICIIMPOBAHUS, KaK (PU3HUECKOES MOICIMPOBAaHUE (Ha MPUMEPE MOJICICH CTPOCHHUS aTOMOB);

OTIPEETATh OOBEKTHI CPABHEHHSI M ACTIEKT CPABHEHUS 00 bEKTOB;

BBITIOJTHSTEH HETIOTHOE OJTHOJMHEIHOE CPAaBHEHHUE;

BBITIOJTHSATH HETIOJTHOE KOMIUIEKCHOE CPaBHEHUE;

BBITIOJTHSATH TMOJTHOE OJTHOJMHEHHOE CpaBHEHHE.

Tema 3. IlIpocrtbie BemecTBa (5u)

[TonoxeHne METAIUIOB U HEMETAIJIOB B MEPHOJMYECKON cucTemMe Xxumuueckux anemeHToB [[. . MenaeneeBa. BaxHeline npocTele BElIECTBA -
METaJIJIBL: KEJe30, ATFOMUHUM, KalbIuil, MarHUi, HaTpuii, Kaiuil. O0mume (pu3nueckue CBOMCTBa METAIIOB.

Baxwneiimme mpocTeie BellecTBa - HEMETAUIbl, 0Opa30BaHHBIE aTOMaMHU KHCJIOPOAA, BOAOpPOAa, a3oTa, cepbl, (ocdopa, yraepona. CrocoOHOCTH
aTOMOB XMMHUYECKUX AJIEMEHTOB K 00pa30BaHUIO0 HECKOJIBKUX MPOCTHIX BEILECTB - aJUIOTPONHs. AJUIOTPONHbIe MOAUuUKalUK Kuciopoaa, hocdopa u onosa.
Mertainnueckie 1 HEMETAJUIMUECKHUE CBOMCTBA MPOCTHIX BelecTB. OTHOCUTENBHOCTD JICJIEHUS IPOCTHIX BEIIECTB HA METAJUIBI M1 HEMETAJLIIBI.

[Tocrosiunas ABoraapo. KonmnuectBo BemectBa. Monbs. MomnsipHas macca. MounspHbIii 00beM ra3000pa3HbIX BeriecTB. KpaTHble eTMHUIBI KOTUYeCTBA
BELIECTBA — MWUIMMOJIb U KHJIOMOJIb, MUJUIUMOJISIPHAsE M KUJIOMOJISIpHAs MAaccChl BELECTBA, MUJUIMMOJIIPHBIA U KHJIOMOJISIPHBIA 00BEMBI ra3000pa3HbIX
BELIECTB.

Pacuetsl ¢ ucronb3oBaHNEM MOHATHI «KOJIMYECTBO BELIECTBAY», «MOJISIPHAs Maccay, «MOJISIPHBIN 00beM ra30B», «IIOCTOSIHHAsI ABOTaipo».

PacuerHble 3agauu. 1. Beruucienue MOJISPHON MacChl BEIIECTB MO XUMUYECKUM popmyram. 2. PacdeTsl ¢ NCTOIb30BaHUEM MOHSATHI «KOIUYECTBO
BELIECTBA», «MOJIIPHAs Maccay, «MOJIAPHBI 00bEM T'a30BY, «IIOCTOSSHHAs ABOTaIpoO».

JemoncTpanun. Hekotopbie MeTaIbl 1 HEMETAITBI KOJTMYECTBOM BeliecTBa 1 Mosb. Moienh MOISIPHOTO 00beMa ra3000pa3HbIX BEIIECTB.

IIpeaMeTHBbIE Pe3YabTATHI 00Y4YeHUSA
VYyamuiicst JOJKEH ymems:
® JCIOJIb30BaTh MPH XapaKTEPUCTHKE BEIIECTB MOHITHUS: «METAJUIbD», «IUIACTUYHOCTBY, «TEIJIONPOBOAHOCTBY, «IJIEKTPOIPOBOIHOCTDY, «HEMETAILIbIY,
«@JUIOTPONUS», «AJUIOTPOITHBIE BUTOM3MEHEHUS, UITU MOJUPUKALIUN»;
OMUCHIBATh MOJIOKEHUE 3JIEMEHTOB-METANIOB U 3J€MEHTOB-HeMeTaloB B [lepuoanueckoil cucreme xumuueckux 3nemeHToB Jl. . Meneneesa;
KJIACCU(UIIUPOBATH MPOCTHIE BEIIECTBA HA METAJUIB M HEMETAJLIIbI, SJIEMEHTHI;
ONpeensaTh NPUHAIIEKHOCTh HEOPraHUYECKUX BEIIECTB K OJJHOMY M3 U3YUYEHHBIX KJIACCOB — METAJIbI 1 HEMETAILIbI;
JTIOKa3bIBaTh OTHOCUTEIBHOCTD JIEJICHUSI TPOCTHIX BEIIECTB HA METAJIJIBI U HEMETAJLIIBL;
XapaKkTepu30BaTh 00IKe (U3NUECKHUEe CBOMCTBA METAILIOB;
yCTaHaBJIMBATh IPUUMHHO-CIEACTBEHHBIE CBSA3H MEX/Y CTPOEHHUEM aTOMa U XMMHUYECKOM CBSI3bIO B MPOCTHIX BEUIECTBAX — METAJIaX U HEMETaIax;
00BSACHATH MHOI00Opa3zne MPOCTHIX BEIIECTB TAKUM (PaKTOPOM, KaK alIOTPOIHS;
OIMCHIBAaTh CBOWCTBA BEUIECTB (HA MpUMeEpax MPOCTHIX BEIIECTB — METAJIOB U HEMETAJIIOB);




e co0uoaTh MpaBuiia TEXHUKH O€30MIaCHOCTH MTPU MPOBEIEHUH HAOMIOCHUN 1 Ta00paTOPHBIX OIIBITOB;

® WCMOJB30BaTh IPU PELICHUH PACUETHBIX 33J1au MOHATHUS: «KOJIMYECTBO BEIIECTBAY, «MOJIbY», «IIOCTOSIHHAs ABOTAIpO», «MOJISIpHAS Maccay, «MOJISIPHBIN
00BEM T'a30BY», KHOPMAJIbHBIE YCIOBUSY;

® TIPOBOJIUTH PACUETHI C UCIIOIH30BAHUEM TOHITUI: «KOJIMYECTBO BEIIECTBAY, «MOJIIPHASI MACCa», «MOJIIPHBIA 00BEM ra3oBy, «IOCTOSIHHAsT ABOTAIPO».

MeTaleeL[METHLIe pe3yJbTaThbl oﬁyqe}mﬂ

VYyamuiicst JOJKEH ymems:
® COCTaBJIATh KOHCIEKT TEKCTa;
®  CaMOCTOSITENILHO UCIOJIb30BATh HETIOCPEICTBEHHOE HAOIIOICHHE;
® CaMOCTOSITEIIBHO OPOPMIIATH OTUET, BKITFOYAOIINN OIMMCAHNE HAOIIOICHNS, €r0 Pe3yIbTaTOB, BEIBOJIOB;
®  BBINOJHATH [MOJTHOE KOMIUIEKCHOE CPAaBHEHHUE,

L4 BBITIOJIHATh CPABHCHHUE 110 aHAJIOTUH

Tema 4. CoeauHeHHs] XHMHYECKHX dj1eMeHTOB (16 u)

Crenenp okucieHus. OrnpeneneHue CTENEHH OKUCICHUS DJIEMEHTOB 10 XMMHUYECKoi ¢opmyne coemuHenus. CocraBieHue (opmya OWHAPHBIX
COCIMHEHUH, 00LHiA crtoco0 UX Ha3bIBaHHS. bUHApHBIC COCTMHEHUS: OKCHIIBI, XJIOPUIbI, Cylbduasl u ap. CocraBienue ux ¢popmyi. [IpeacraBurenu OKCHIOB:
BOJIa, YITICKUCIIBINA T'a3 U HeTalleHast u3BecThb. [IpecTaBuTeny IeTyInX BOJOPOAHBIX COSIMHEHUI: XJIOPOBOJOPO U aMMHAK.

OcHoBaHMs, UX COCTaB M Ha3BaHMs. PacTBOpuMOCTh OCHOBaHMM B Bojae. Tabmuiia pacTBOPUMOCTH T'MJIPOKCUAOB M conel B Boje. IlpencraBurenn
IEeTI0Ye: THIPOKCUIBI HATPUs, Kaus U Kanbiws. [loHATHE 0 KaueCcTBeHHBIX peakuusax. MHnukaTopsl. I3MeHeHne OKpacku MHANKATOPOB B MIETOYHON Cpejie.

Kucnotsl, ux coctaB u Ha3BaHud. Knaccudukanus kucnot. [IpeacraBureny KUCIOT: cepHasi, CONsIHas U a30THas. MI3MeHeHue OKpacky MHJIMKAaTOPOB B
KHUCJIOTHOM cpenie.

Conn Kak NMpOU3BOAHBIE KUCIOT W OCHOBaHMH. VX coctaB m Ha3zBaHus. PactBopumocTh coseil B Bojge. [IpencraBurenu cosieii: XJIOpUA HaTpus,
KkapOoHaT 1 gocdar KaabIus.

AMopdHbBIE 1 KPUCTAJUINYECKHE BEILECTBA.

MexMoIeKysipHbIe B3aUMOJCHCTBUSA. THITBI KPUCTAIMYECKUX PEIIETOK: HOHHAs, aTOMHAs, MOJIEKYJISIpHAS U METaJUIMYecKast. 3aBUCUMOCTh CBOMCTB
BEIIECTB OT TUIIOB KPUCTAJUIMYECKUX PEIIETOK.

BemiecTBa MOJIEKYISIPHOTO M HEMOJIEKYJISIPHOTO CTPOCHHSL. 3aKOH ITOCTOSHCTBA COCTaBa IS BEIECTB MOJIEKYJISIPHOTO CTPOCHHS.

Yuctele BemecTBa U cMecH. [IpuMepsl JKUIKUX, TBEPABIX M ra3oo0pa3Hbix cMmeceil. CBoWCTBa YMCTHIX BellecTB U cMecel. Mx cocraB. MaccoBas u
00BEMHas JIOJI KOMITOHEHTa cMecH. PacdeTsl, CBsI3aHHBIE C UCTIONH30BAHUEM MTOHSTHS JOJISL.

Pacuérnsble 3agaun. 1. Pacyetr mMaccoBoif 1 00BEMHOM J0J1el KOMIIOHEHTOB CMECH BelecTB. 2. BrluMcieHre MaccoBOM J10JIM BEILIECTBA B PacTBOpE
10 W3BECTHOM Macce pacTBOPEHHOTO BEIIECTBA U MAacCe PacTBOPUTENS. 3. BrruncieHne Macchl pacTBOPSIEMOTO BEIECTBA M PACTBOPHUTEIIS, HEOOXOAUMBIX IS
IIPUTOTOBIICHHSI OTPEIETICHHOM MacChl pacTBOPA C M3BECTHOM MacCOBOM J10J1ei pacTBOPEHHOTO BEIIECTBA.

Nemonctpanuu. OOpasipl OKCHIOB, KUCIIOT, OCHOBAaHUHN M cojeid. Mojenn KpUCTANTMIECKAX PEIIeTOK XJIOpHIa HATPHs, aiMa3a, OKCHIa yriepoaa
(IV). CriocoObI pa3aencHus cMecei, TUCTHIUISIINS BOIBI.

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



IpakTnyeckass padora Ne 3. AHanu3 NOYBBI U BOJBI.
IIpakTuyeckas padora Ne 4.IlpuroroieHne pacTBOpa caxapa ¢ 3aJaHHON MacCOBOI J0Jiel paCTBOPEHHOTO BEIIECTBA.

IIpeaMeTHBIE Pe3VJbTAThl 00YUeHUs

VYyamuiicst JOJKEH ymems:

UCIIOJIb30BaTh MPHU XapaKTEPUCTUKE BEUIECTB MOHATHUS: «CTEIEHb OKUCICHUS», «BAJCHTHOCThY, «OKCHUBI), «OCHOBAHUSY, CILEIOUYH», «KaueCTBEHHAs
peaKkuus», «MHIUKATOP», «KHUCIOTBI», «KUCIOPOACOJEpKAIINE KUCIOThDY, «OECKHCIOPOAHBIE KHCIOTBI», «KHUCIOTHAs Cpelay, «IIeJIoUHas cpeaay,
«HEWTpalpHas cpefa», «mkama pH», «commy», «aMopdHBIC BEIIECTBA», «KPUCTAIUTMUECKHUE BEIIECTBA», «KPUCTAIIIMYECKAS PEIICTKA», «UOHHAS
KpUCTAJJINYECKas pEeUIeTKay, «aTOMHasl KpUCTaNIMYecKasi pelieTka», «MOJIKYJIspHas KpUCTalInyecKasi peleTkay, «MeTaindeckasl KpucTaJIndecKast
peIIeTKa», «CMECH;

KJIacCU(UIUPOBATh CIOKHBIE HEOPraHMUYECKHUE BEUIECTBA IO COCTaBY HAa OKCHJIbI, OCHOBAHMS, KHCIOTBHl M COJIM; OCHOBaHHUS, KHCIOTHI M COJH IO
PacTBOPUMOCTH B BOJIE; KMCIOTHI IO OCHOBHOCTH U COJIEPKaHUIO KHCIOPO/a;

OTIPEIeNIATh MPUHAJICKHOCTh HEOPTaHWYECKUX BEIIECTB K OJHOMY M3 M3YYCHHBIX KJIacCOB (OKCHIBI, JIETYYHE BOJIOPOIHBIC COSIUHEHUS, OCHOBAHMSI,
KHCIIOTHI, COJIN) TIO (hopmyIie;

OIMCHIBATh CBOMCTBA OTIENBHBIX IPEJICTABUTENCH OKCHIOB (Ha MpUMEpE BOJBI, YIJIEKHUCIOTO Ta3a, HEeraleHOW HW3BECTH), JIETYYHX BOJOPOIHBIX
COCIMHEHMH (Ha MpUMepe XJIOPOBOOPOa U aMMHUaKa), OCHOBAaHUH (Ha IPUMEPE TUAPOKCUIOB HATPHUS, KM M KaJbIKs), KUCIOT (Ha IPUMEpE CEpHOMU
KHCJIOTBI) U COJICH (Ha IpUMeEpe XJI0pu/Ia HATpHs, KapOoHaTa Kanbius, pocdara KanbIus);

OTIPENIENIATH BAJIECHTHOCTD U CTETIEHh OKUCIICHUS SJIEMEHTOB B BEIIECTBAX;

COCTaBIISATH (OPMYJIBI OKCHJIOB, OCHOBAHHM, KHCJIOT M COJIEH 1O BaJICHTHOCTSM M CTENEHSIM OKHCIIEHHUS DJIEMEHTOB, a TaKXkKe 3apsaaM HOHOB,
YKa3aHHBIM B TaOJIHIE pACTBOPUMOCTH KHUCIIOT, OCHOBAaHUH U COJIEH;

COCTaBJIATh Ha3BaHUS OKCUIOB, OCHOBAHUHN, KUCIIOT U COJIeH; CpPAaBHUBATH BaJICHTHOCTh U CTETIEHb OKUCIICHHS; OKCHJIbI, OCHOBAHUS, KUCIOTHI U COJIU TIO
COCTaBy;

MCTIOJIB30BATh TAOJHITy PACTBOPUMOCTH IS OTIPE/ICIICHUSI PACTBOPUMOCTH BEUIECTB;

YCTaHABJIMBATh T€HETUYECKYIO CBSI3b MEXKAY OKCHIOM M THIPO-KCHIOM W Ha000pOT; MPUYMHHO-CIEJICTBEHHBIE CBSI3M MEXIY CTPOCHHEM aToMa,
XUMHYECKOH CBSI3bIO M TUTIOM KPUCTAITUYECKON PEIIETKH XMMHUYECKUX COSTUHEHHH;

XapaKTepu30BaTh aTOMHBIE, MOJIEKYIISIPHBIE, NOHHBIE METAJUIMYECKHE KPUCTAUTMIECKUE PEIIETKH; CPEAY pacTBOpa ¢ TOMOIIBIO Kaibl pH;

MIPUBOJIUTH TIPUMEPHI BEIIECTB ¢ Pa3HBIMU THIIAMH KPHCTAUTMYSCKON PEIICTKH,

MIPOBOIMTH HAOJFOICHHUS 32 CBOMCTBAMHE BEIECTB U SIBJICHUSIMH, TIPOUCXOISIINMU C BEIIECTBAMHU;

COOITIOIaTh MTpaBHJIa TEXHUKH OE30MTACHOCTH MPH TIPOBEICHUH HAOIIOACHUN U OTIBITOB;

HCCIIEIOBATh CPEy PacTBOPa C MOMOIIBI0 HHANKATOPOB; SKCIIEPUMEHTAIBHO Pa3INdaTh KUCIOTHI U IEI0YH, TOTB3YsCh HHIUKATOPAMU;

WCTIOJB30BaTh TPU PEIICHUHM PACUETHBIX 3a7ad TOHSATHS «MaccoBasl IIOJISl DJIEMEHTa B BEIIECTBE», «MaccoBas IO PACTBOPEHHOTO BEIIECTBAY,
«00beMHas1 1011 ra3000pa3HOTO BEIIECTBAY;

MPOBOJIUTH PACUeThl C UCIOIH30BAHNEM TOHSATHIA «MaccoBas JOJsI JIEMEHTa B BEUIECTBE», «MAacCOBasl JIOJII PACTBOPEHHOTO BEIIECTBA», «0OBEMHAS
JI0J151 Ta3000pa3HOTO BEIIECTBAY.



MeTanpeaMeTHble pe3yJabTAThl 00yUeHUs

VYyamuiics 10JIKEH ymems:

COCTaBIISITh HA OCHOBE TEKCTa TAOJIMIIBI, B TOM yHciie ¢ mpuMeHeHneM cpeacts UKT;

10/l PYKOBO/ICTBOM YUUTEJIS IPOBOJUTH ONIOCPEAOBAHHOE HAOIIOACHHE

0] PyKOBOJICTBOM YUUTENsl OQOPMIISTH OTYET, BKIFOUAOLINIA ONKMCAaHNE SKCIIEPUMEHTA, €T0 Pe3yIbTaTOB, BEIBOJIOB;

OCYILIECTBIATh MHAYKTUBHOE 0000meHne (0T €IUHHYHOTO JOCTOBEPHOTO K OOIIEMY BEpPOSTHOCTHOMY), T. €. ONpPENENsATh OOIIUE CYyIIeCTBEHHBIC

IIPU3HAKU JBYX U Oosiee 00BbEKTOB U (PUKCUPOBATh UX B (POPME HOHATHS UM CYKACHUS;

® OCYLIECTBIIAITh JEAYKTUBHOE 0000IIeHne (MOIBEACHNE €IUHIUYHOTO JOCTOBEPHOTO IMOJ OOIIee TOCTOBEPHOE), T. €. aKTYaJIM3HpOBATh MOHSATHE WIN
CYXJIEHHE, U OTOXKJECTBIISITh C HUM COOTBETCTBYIOIME CYIIIECTBEHHbIE IPU3HAKHU OHOI0 WM 00Jiee 0OBEKTOB;

® OIpeneNsTh acleKT Kiaccudukauuy;

®  OCYIIECTBJIATh KIaCCUDUKALHIO;

® 3HAaTh U UCMOJb30BAThH PA3IMUHbIC (POPMBI IPEACTABICHUS KIaCCU(DUKALIIH.

Tema 5. HW3meHeHusi, npoucxoasiume ¢ Bemecrsamu (12u)

[lonsiTHe sIBNEHUI KaK U3MEHEHUM, MPOUCXOIAIIMX C BellecTBaMU. SIBI€HUS, CBSI3aHHbIE C U3MEHEHUEM KPUCTAUIMUECKOr0 CTPOEHHUS BEUIECTBa IPU
MIOCTOSTHHOM €r0 cocTaBe, (u3ndeckue siBieHus. Duzndeckue SBICHUS B XUMHUH: TUCTWIUIALMS, KPUCTAJUIM3AIUs, BHITAPHMBAHHE M BO3TOHKA BEIECTB,
LHEHTPUPYTUPOBAHUE.

SIBneHus, cBA3aHHbIE C U3MEHEHUEM COCTaBa BEILECTBA, - XUMHUUYECKUE peaklnu. [Ipu3Haky U ycaoBus MpOoTeKaHUsI XUMUYECKUX peakuuid. [lonarue
00 3K30- ¥ SHAOTEPMHUUECKUX peakuax. Peakiuy ropeHns Kak 4acTHBIN ClTydail SK30TepMUYECKUX PEAKIMA, MPOTEKAIOLINX C BBIIEJICHUEM CBETA.

3aKOH COXpaHEHUs Macchl BEUIECTB. XMMHMUYECKHE YPaBHEHMs. 3HAU€HHUE HHIECKCOB M K03(p@uiueHToB. CoOCTaBleHUE ypaBHEHUN XMMHUYECKUX
peakuui.

Pacuersl mo xumMuyeckuM ypaBHEHMsIM. PerieHue 3aau Ha HaXOXJIEHHE KOJIMYECTBA BEIIECTBA, MAacChl MM 00beMa NPOAYKTAa pPEaKUHUU IO
KOJINYECTBY BEIIECTBA, Macce WIM 00BbEMY HMCXOIHOIO BeLeCTBA. PacueThl ¢ MCIOIb30BaHUEM MOHATHUS «I0JIS», KOT/Ia MCXOJIHOE BEILECTBO JIaHO B BUJE
pacTBOpa ¢ 3aJJaHHOW MacCOBOM J0JIE pacTBOPEHHOTO BEMIECTBA WIIA COJACPKHUT ONMPENAECIEHHYIO JIOII0 PUMECEH.

Peakuuu pasnoxenus. [loHsTHEe 0 CKOPOCTH XUMHUECKUX peakiui. Kartanuzatopsl. @epMEHTHI.

Peakuuu coenunenus. Katanutuueckue u HekataauTHueckue peakiuu. O0paTtuMblie 1 HeOOpaTUMbIE PEeaKILIUH.

Peakuuu 3amermeHus. DJIEKTPOXMMUYECKUHN Pl HANPSHKEHUM METaJJIOB, €r0 MCIOJIb30BAaHUE JUISl NPOTHO3UPOBAHUS BO3MOKHOCTH IPOTEKAHUS
peaxknuii MexJ1y MeTajlslaMU U pacTBOpaMu KUCJIOT. Peakiinu BBITECHEHUS! OJJHUX METAJUIOB U3 PACTBOPOB UX COJIEH IPYTHMMU MeTaljlaMu.

Peakiuu oomena. Peakunu HeTpanu3anuu. Y cI0BUs MPOTEKAHUS peakiii oOMeHa B pacTBOpax /10 KOHIIA.

Tunel XUMHUECKUX peakuuid (10 MPHU3HAKY «YHMCIO M COCTaB MCXOJHBIX BEIIECTB M MPOIYKTOB pEaklMW») HAa MpUMepe CBOWCTB BOJbI. Peakius
pa3iIoXKEeHUs - JJIEKTPOIU3 BOAbL. Peakiuu coequHEeHHs - B3aUMOJIECHCTBUE BOABI C OKCHJAMU METaUIOB U HeMmeTauloB. [loHsTHe «ruapokcuasl». Peakunn
3aMELIEHUS - B3aUMOJICHCTBUE BOJIbI C HIEIOUYHBIMH M IIEIOYHO3EMEIbHBIMU MeTaiiaMu. Peakiuu oOmMeHa (Ha mpuMepe ruipoiu3a cyiabhuia aTloOMUHUAS U
KapOu1a KambIus).



PacuéTrHble 3aavuu. 1. BeruucieHue mo XuMHUYECKUM YpaBHCHHUAM MACChI WJIW KOJIMYCCTBA BCIICCTBA 10 HU3BECTHOU Macce WiH KOJIMYCCTBY BCUICCTBA
OJTHOTO M3 BCTYMAMOIIUX B PEAKIMIO BEIISCTB MM MPOAYKTOB peakiuu. 2. BeruuciieHne macchl (KOJMYECTBA BEIIECTBA, 00bEMa) MPOIYKTa PEAKIMU, CIIU
M3BECTHA Macca MCXOJHOI0 BEIICCTBA, COJICPIKAIICTO ONPEICICHHYIO JOJI0 npuMmeceil. 3. BrrurcieHne macchl (KOJIMYECTBa BEIIECTBA, 00beMa) MPOAYKTa
peaKIMu, €CIIM U3BECTHA Macca pacTBOPa U MaccoBast JI0JIsl PACTBOPEHHOTO BEIIECTRA.

IIpeaMeTHbIE PE3YJbTATHI OﬁV‘IeHI/IH:

VYyamuiicst JOJKEH ymems:
e iaccu(UUUPOBATh XUMUYECKHE PEAKLUU MO YUCIY U COCTAaBY HCXOJHBIX BEIIECTB M IMPOAYKTOB PEAKIMH; TEIUIOBOMY 3(PQeKTy; HamlpaBICHUIO
MIPOTEKAHUS PEAKIUH; YIaCTUIO KaTallu3aTopa;
® HCIIOJIE30BATh TAOJHIy PACTBOPUMOCTH IJIsi ONPEICICHHUS BO3MOXXHOCTH TPOTEKAHUS peakiuid OOMEHa; JJICKTPOXMMUYECKUU psif HATPSHKEHUN
(aKTUBHOCTH) METAJUIOB I OMPE/IENICHUs BOZMOXKHOCTH MPOTEKAHUS peakluid MeX/1y MeTaJllaMU U BOJIHBIMH PAaCTBOPaAMHU KUCJIOT U COJIEH;
e HaONIOJaTh W OIMCHIBATh MPU3HAKH W YCJIOBHSI TCUYCHHS XUMHUYCCKUX PEaKIWi, NelaTh BBIBOJBI HA OCHOBAaHWM aHAIW3a HAONIOJACHHUN 32
AKCIIEPUMEHTOM;
® [IPOBOJUTH PACUYETHI [0 XMMHUYECKUM YPAaBHEHMSIM Ha HaXOXKJICHHE KOJIUYECTBA, MAaCChl WM 00beMa MPOJYKTa PEaKIMU MO KOJIWYECTBY, Macce WU
00BEMY HMCXOTHOTO BEIIECTBA; C UCHOJIB30BAHUEM MOHSITHS «IOJSI», KOT/Ia UCXOJHOE BEIIECTBO JIaHO B BHJIE PACTBOpA C 3aJaHHON MaccOBOH Joei
PacTBOPEHHOTO BELIECTBA WJIM COJEPKUT ONPEAEIECHHYIO JTOJII0 IPUMECEH.
MertanpeamMeTHble pe3yJabTaThl 00y4eHus!

VYyammiics NOJKEH ymems.:

COCTABJISITh HA OCHOBE TEKCTAa CXEMBI, B TOM 4ucie ¢ npuMeHenueM cpencts MKT;

CaMOCTOSITENIbHO 0(OPMIISITh OTYET, BKJIFOUAIOLIUI OMKMCAaHUE SKCIIEPUMEHTA, €0 PE3yJIbTaTOB, BHIBO/IOB;

HCIOJIb30BaTh TaKOM BUJI MBICJIEHHOTO (M/1€aJIbHOT0) MOJIETMPOBAHUS, KaK 3HAKOBOE MOJIEIMPOBaHHE (HA MPUMEpE YPAaBHEHUNH XUMUYECKUX PEAKIIHI);
paznuyath 00BEM U coiepKaHHUE MTOHATHI;

pasnuyaTh poJOBOE U BUIOBOE ITOHATHUS;

OCYILIECTBIIATh POJAOBUOBOE ONPEAEIEHUE TOHATHH.

Jemoncrpanuu. [Ipumeps! ¢pusndeckux sBIEHUI; a) uiaBieHue napaguna; 6) nuddysus TymHMCThIX BEIIECTB ¢ TOPAIIEH JTaMIOYKH HAKaJTUBaHMSL.
[Ipumepbl XUMUYECKUX SIBJICHUMN: a) TOPEHHE MarHus; 0) B3auMO/I€CTBHE COJITHOM KUCIOTHI C MPaMOpPOM MJIM MEJIOM; B) nosiydeHue ruapokcuaa meau (11); r)
pacTBOpeHHe MOJYYEHHOTO THJIPOKCHIAa B KHUCIOTax; J) B3aumoneicTBue okcuaa meau (II) ¢ cepHoil KHCIOTOM IMpH HarpeBaHuu; €) pas3iioKeHHue
MepMaHraHaTa KaJlus; ’) B3auMoJIeliCTBIE pa30aBICHHBIX KUCIOT C METalJIaMHU.

JlabopaTopubie onbIThbl. 3. CpaBHEHHE CKOPOCTHM HUCHApeHUs BOJABI M CIHpTa MO HCUYE3HOBEHHIO MX Kamelb Ha (uiIbTpoBaibHON Oymare. 4.
Oxucnenre Meau B IJIAMEHU CIIMPTOBKHU WM TOpenku. 5. [loMyTHEHHE M3BECTKOBOW BOJABI OT BBIIBIXaEMOT'O YIJIEKHUCIOTO Ta3a. 6. I[lonydeHune yriekucioro
ra3a B3auMOJICICTBHEM COJIBI M KUCIIOTHI. 7. 3aMenieHue Meau B pactBope xyopuaa meau (1) sxemesom.

IIpakTnyeckasi padora Ne 5.1Ipu3HaKku XUMHUYECKUX PEAKIIHHA.



IIpeaMeTHbIE Pe3VJbTATHI 00YVUEHHUS .

VYyamuiicst JOJIKEH ymems:
e oOpamarbes ¢ JT1adopaTOPHBIM 00OPYJIOBAHUEM U HATPEBATEIILHBIMU MIPUOOPAMU B COOTBETCTBHH C MIPABMIIAMU TEXHUKH 0€30TIaCHOCTH;
®  BBINIOJHATH IPOCTEHUINNE PUEMbI PaOOTHI € JIA0OPATOPHBIM 000PYIOBAHHEM: TAOOPATOPHBIM IITATUBOM; CITHPTOBKOA;
e Ha0JIO/MaTh 32 CBOMCTBAMH BEIIECTB U SIBJICHUSIMH, TPOUCXOSAIINMHE C BEIICCTBAMH;
® ONKCHIBATh XUMHUYECKHH SKCIIEPUMEHT C IIOMOIIIBIO0 €CTECTBEHHOTO (PYCCKOTO MJIM POJHOTO) SI3bIKA U SI3bIKA XUMUH,
® JIeNaTh BBIBOJBI 11O Pe3yJIbTaTaM MPOBEACHHOTO YKCIIEPUMEHTA;
® TOTOBHUTH PACTBOPHI C ONPEACICHHOW MacCOBOH J0JIel PAaCTBOPEHHOIO BEIIIECTBA;
® [PUTOTOBUTH PACTBOP U PACCUNUTATh MACCOBYIO JIOJIFO PACTBOPEHHOI'O B HEM BEIIIECTBA.

MeTanpeuMeTHme pe3yJbTaThbl oﬁyqe}mﬂ

VYyamuiicst JOJKEH ymems:
CaMOCTOSITENILHO HCIIOIb30BaTh OMOCPEAOBAHHOE HAOIIOACHHE.

Tema 6. Teopusi 2IeKTPOITUTHYECKOM TUCCOMMAIIMHI H CBOMCTBA KJIACCOB HEOPTraHMYECKUX coeTuHeHui (22 u)

[lonsiTe 00 3MEKTPOIUTHUECKON AMCCOLUAIMM. DJIEKTPOJIUTHl U HEAIEKTPOJUTHL. MeXaHW3M AUCCOLMALMU 3JIEKTPOIUTOB C PA3IUYHBIM THUIIOM
XUMUYECKOH cBsi3U. CTENeHb AMEKTPOIUTUYECKOM nuccoruanui. CHUIIbHBIE U C1a0ble 3JIEKTPOJIUTHI.

OcCHOBHBIE TIOJIOKEHUSI TEOPUU DJIEKTPOIUTHUECKON aucconuranuu. VoHHbIE ypaBHEHHUS peaklMid. YCIOBUS NPOTEKaHUs PEAKIUU OOMEHa MEXIY
AMEKTPOJIUTAMHU JI0 KOHIIA B CBETE MOHHBIX IIPEICTABICHUM.

Krnaccudukanmst HOHOB U UX CBOMCTBA.

Kucnotsl, ux xnaccudukarnus. Jucconuarus KUCIOT U UX CBOICTBA B CBETE€ TEOPUH DIEKTPOIUTHUECKON aucconuranuu. MoJaeKynspHble U HOHHBIE
yYpaBHEHHUS peaklMid KUCIIOT. B3anMopelicTBUE KUCIIOT ¢ MeTaJlIaMH. DJIEKTPOXUMHUYECKUH Psiji HANpsSOHKEHUH MeTauioB. BzaumoielicTBUE KUCIOT ¢ OKCUAAMHU
MeTauloB. B3anumopelcTBie KMCIOT C OCHOBAaHHUSIMM - peakius HeWTpaiau3auuu. BzaumozeiictBue kucnot ¢ cossiMu. Mcnonb3oBaHue TaOIMIIbI pAaCTBOPUMOCTH
JUIS XapaKTEPUCTUKU XUMUYECKUX CBOMCTB KUCIOT.

OcHoBanus, ux kiaccudukanus. Jluccouuanuss OCHOBaHMM M MX CBOMCTBA B CBETE€ TEOPUM IEKTPOIMTUYECKOH aucconuanuu. BiaummopelcTBue
OCHOBAaHUHM C KHUCJIOTaMH, KHCIOTHBIMH OKCHAAMU U coyisMH. Vcnonb3oBaHue TaOMUIBl PAaCTBOPUMOCTH Ui XapaKTEPUCTHKH XMMHUYECKHUX CBOWCTB
OCHOBaHU. Pa3noxeHne HepacTBOPUMBIX OCHOBAHUM ITPU HarpEBAHUH.

Conu, ux kimaccuUKaAIMs M JUCCOIMANNS PA3IMYHBIX THMOB coyieid. CBOWCTBAa COJeil B CBETE TEOPUU DJIEKTPOJUTHUYECCKOM JTUCCOIHAIINHN.
B3aumopeicTBue cosel ¢ METaJUIaMM, YCIOBHS NMPOTEKaHUs dTUX peakuuil. BzaumonencTBue coneil ¢ KUCiaoTaMu, OCHOBaHUAMH U coiisiMuU. Mcrnonb3oBaHue
Ta0JINLIBI PACTBOPUMOCTH ISl XapaKTEPUCTUKU XUMUYECKUX CBOWCTB COJIEH.

O6o00611eHMe cBeleHui 00 OKCHIaX, UX KiIacCu(UKAIUN U XUMHUYECKHUX CBOMCTBaX.

I'eneTndeckue psiibl METAIIOB M HEMETAJUIOB. ['eHeTnYecKkas CBsI3b MEXKy KJIacCaMH HEOPraHUYECKUX BELIECTB

OKHCIUTENBHO-BOCCTAHOBUTEIbHBIE PEAKIIMKU. OKHCIUTEND U BOCCTAHOBUTEIb, OKUCIIEHUE U BOCCTAHOBJICHHUE.



PeaKHI/II/I HOHHOI'O0 OOMEHA M OKHMCIUTEIbHO-BOCCTAHOBUTEILHEIE pCaKknuu. Cocrasiienue ypaBHeHI/Iﬁ OKHUCIUTCIIBHO-BOCCTAHOBUTCIBHBIX peaKuHﬁ

MCTOOAOM 3JICKTPOHHOI'O OajaHca.
CBolicTBa MIPOCTBIX BCHICCTB - MCTAJUIOB W HCMCTAJJIOB, KHCJIOT H colieii B CBeTe HpeIICTaBHeHI/Iﬁ 00 OKHCIIHTEIBHO-BOCCTAHOBUTEIIBHBIX nmponeccax.

IIpeaMeTHBIE Pe3YJbTATHI 00YUEHHUS

VYyamuiicst JOJKEH ymems:

UCIIOJIb30BaTh IPU XapaKTEPUCTUKE NPEBPAIICHUI BEIIECTB TMOHATHUA: «PACTBOP», «IJIEKTPOJIUTUYECKAs AUCCOLUALMSY, «IEKTPOIUTHI,
«HEIIEKTPOJIUTBIY, «CTEMEHb TUCCOLUALUNY, «CHIIbHBIE 3JIEKTPOIUTHI», «CJIA0bIe IEKTPOIUTHI), «KATHOHBD), «AHUOHBD», «KHCIOTHI», «OCHOBAHUS»,
«CONIN», «HOHHBIC PEAKIMH», «HECOJIe00pa3ylomue OKCHIBI», «COJIC00pa3yIoIe OKCUAB), «OCHOBHBIE OKCHIIBD», «KHCIIOTHBIE OKCHIBI», «CPEIHHE
COJIN», «KHUCIIBIE COJINY», «OCHOBHbBIE COJINY, «T€HETUUYECKUI Py, «OKUCIUTEIbHO-BOCCTAHOBUTEIbHBIC PEAKIIUNY, «OKUCIUTEINbY, «BOCCTAHOBUTEID,
«OKHCJIEHHEY, «BOCCTAHOBIICHUEY;

OIHCHIBATh PACTBOPEHHUE KaK (PU3MKO-XUMHUYECKHI Mpo1iecc;

WUTIOCTPUPOBATh MPUMEPAMH OCHOBHBIE MOJOXKEHHUS TECOPHUH AJIEKTPOJIUTUYECKONW THUCCOLMALIMU; TeHETUYECKYI0 B3aMMOCBSA3b MEXKY BEIIECTBAMHU
(mpocToe BelecTBO — OKCHJT — I'MJIPOKCH]T — COJIb);

XapaKTepu30BaTh O0IIHNE XMMHUUYECKHUE CBOMCTBA KUCIOTHBIX M OCHOBHBIX OKCHJIOB, KHCIIOT, OCHOBAaHUHN U COJICH C O3UIMI TEOPUH SIEKTPOIUTHUECKOM
JUCCOLMAIUH; CYIIHOCTh AJIGKTPOJMTUYECKONW JHUCCOIMAIMKA BEIIECTB C KOBAJCHTHOM IMOJIAPHOM M HOHHONW XUMHYECKOH CBS3bI0; CYIIHOCTH
OKHCJIUTEIbHO-BOCCTAHOBUTEJIbHBIX PEAKIUI;

MPUBOJIUTL TPUMEPHI PEaKIUH, MOATBEPKAAIOIMINX XUMHUYECKHE CBOMCTBA KHCIOTHBIX M OCHOBHBIX OKCHIOB, KHCJIOT, OCHOBAaHUN U COJEil;
CYLIECTBOBAHME B3aMMOCBS3U MEK/Yy OCHOBHBIMH KJIaCCAMH HEOPTaHMUYECKUX BEIIECTB;

KJIacCCU(UIUPOBATh XUMUYECKUE PEAKIIUU [0 «M3MEHEHUIO CTENeHEH OKUCIEHUS 3JIEMEHTOB, 00pa3yIoIlX pearupyrollre BEeIecTBay;

COCTaBJISITh YPAaBHEHUS JIEKTPOJUTHUECKON TUCCOLMALINN KUCIIOT, OCHOBAaHUH U COJIEH; MOJIEKYJIIpHBIE, ITOJIHBIE U COKpAIlleHHbIE NOHHbIE YpaBHEHUS
peaxkuuil ¢ y4yacTHEeM 3JIEKTPOJIUTOB; YPaBHEHUS OKHUCIUTEIbHO-BOCCTAHOBUTEIBHBIX PEAKIUil, UCIIONb3Yysd METO/ 3JEKTPOHHOTO OajlaHca; ypaBHEHUS
PeaKIMii, COOTBETCTBYIOLINX IOCIIEJOBATEIILHOCTH («IIETIOYKE») MPEBPAIIEHHI HEOPraHMUECKUX BEIIECTB Pa3IMUHBIX KJIACCOB;

OTIpEEIATh OKUCIINTENb U BOCCTAHOBUTEIb, OKUCIIEHNE U BOCCTAHOBJIEHUE B OKUCIIUTEIbHO-BOCCTAHOBUTEIBHBIX PEAKIIUSX;

YCTAHABIIMBATh MPUUMHHO-CJIEICTBEHHBIE CBSI3U: KJIAaCC BEI[ECTBA — XMMUYECKHE CBOWCTBA BELIECTBA;

Ha0JI0AaTh M OMMCHIBATh PEAKLIUU MEXAY JIEKTPOIUTAMHU C IIOMOIIBIO €CTECTBEHHOT'0 (PYCCKOT'O MJIM POJIHOTO) SI3bIKa U S3bIKa XUMUU;

IIPOBOAMTH ONBITHI, TOATBEPKIAIOLINE XUMUYECKUE CBOWCTBA OCHOBHBIX KJIACCOB HEOPIaHMYECKHUX BEILIECTB.

MeranpeamerHsblie pe3yabTaTbl 00y4eHHs

VYyamuiicst JOJKEH ymems:

ACJIaTh MOMCTKH, BBIIIUCKU, HUTUPOBAHUC TCKCTA,

COCTaBJIATH JOKJIAad,

COCTaBJIAATh HA OCHOBE TCKCTA Fpa(l)I/IKI/I, B TOM YHUCJIC C TPUMCHCHHUEM CPCICTB I/IKT,
BJIAZACTb TAKUM BUJIOM HU3JIOKCHUSA TCKCTA, KaK paCCYKACHUC,



® HCMOJIB30BATh TAKOW BUJ MBICIEHHOTO (MI€TBHOT0) MOJICIMPOBAHNUS, KaK 3HAKOBOE MOJAETHPOBaHKE (Ha MPUMEpe YpaBHEHUH peakluil AUCCOLUAIIH,
HMOHHBIX YPaBHEHUH PEAKIUil, 10JIypeaKIil OKUCIEHHUS-BOCCTAHOBIICHU);

® DPa3IMYaTh KOMIIOHEHTHI J0Ka3aTeJIbCTBA (TE3UC, apryMEHTHI M (POpMy JJ0Ka3aTeabCTBA);

® OCYUIECTBJIATH IIPSIMOE UHAYKTUBHOE J10KA3aTEIbCTBO.

JemoncTpanuu. VcnbpiTaHue BEIIECTB M MX PAacTBOPOB Ha AIEKTPONPOBOJHOCTb. 3aBUCHUMOCTbH 3JIEKTPOIPOBOJHOCTH YKCYCHOW KHCJIOTBI OT
KOHIIEHTpanuu. BzanMoaeicTBue uHKa ¢ cepoid, coystHoi Kucinotol, xaopuaom meau (II). 'openne marnus.

JlabopaTopHuble onbIThbl. 8. Peakiuu, XxapakTepHble UIsl pacCTBOPOB KHMCIOT (COJNSIHOW WM cepHOM). 9. Peakuum, XapakTepHble Ui pacTBOPOB
menoyeit (ruapokcunoB HaTpus uiau kanws). 10. IlomydeHue m CBOWMCTBAa HEpaCTBOPUMOTO OCHOBaHHUs, Hampumep ruapokcuga meaum (II). 11. Peakuww,
XapakTepHbIe JJI1 PacTBOpPOB cojiei (Hampumep, ans xjopuna meau (II)). 12. Peaknuum, xapaktepHble IJisi OCHOBHBIX OKCHIOB (Hampumep, JJis OKCUa
kanpius). 13. Peakuuu, XapakTepHble 17151 KUCIOTHBIX OKCHUJIOB (HaIlpuMep, 7S YIIIEKHCIIOro ra3a).

IIpakTyeckas padora Ne 6. CBoiicTBa KMCIIOT, OCHOBAHUM, OKCUJIOB U COJIEH.

IMpakTnyeckas padora Ne 7. PemieHue skCiepuMeHTAIbHBIX 3a7a4.

IIpeameTHbIe pe3yJbTATHI 00yYeHUSA

Ydamuiics JOJKEH ymems:

oOparmaThcs ¢ 1a00paTOpHBIM 000PYIOBAHUEM M HarpeBaTeIbLHBIMH TPHUOOPAMU B COOTBETCTBUU C MPABUIIAMH TEXHUKH 0€3011aCHOCTH;
BBITIOJIHSTH MPOCTEHIITNE IPUEMBI 00OpaIieHus ¢ JTabopaTOpHBIM 000pyAOBaHUEM: JTaOOPATOPHBIM IITATUBOM, CIIUPTOBKOM;

Ha0JII01aTh 32 CBOMCTBAMHM BEIIECTB U SIBJICHUSMU, TPOUCXOISAIINMU C BEIIECTBAMHU;

OMHCHIBATh XUMHYECKUH IKCIIEPUMEHT C TTIOMOIIBI0 €CTECTBEHHOTO (PYCCKOTO UM POJTHOTO) SI3bIKA U SI3bIKA XUMHUH;

JIeJIaTh BBIBOJIBI 10 PE3YJIBTATAM IIPOBEAEHHOIO SKCIIEPUMEHTA.

MeTaHpe}]MeTHbIe pe3yJbTaThbl oﬁyqemm

VYyamuiicst JOJKEH ymems:
® OmpeneNnsTh, UCXO U3 Y4eOHOIl 3a1auu, HEOOXOAUMOCTh HETIOCPEICTBEHHOTO UITH OMOCPEIOBAHHOTO HAOIOICHHUS;
® CaMOCTOSITENHHO (POPMUPOBATH MIPOTPAMMY IKCTIEPUMEHTA.

TPEBOBAHUSA K YPOBHIO IOAI'OTOBKH BBIITY CKHHUKOB.

BBINYCKHHK HAVYHTCH:
®* OIIMCBhIBATH CBOﬁCTBa TBép)II)IX, KHUIKUX, Fa3006paSHBIX BCIICCTB, BBIACIAA UX CYHIGCTBGHHBIC HpI/ISHaKI/I;
* XapaKTepU30BaTh BEIIECTBA MO COCTAaBY, CTPOCHHUIO M CBOWCTBAM, YCTAHABIMBATH MPUUYNHHO-CIICICTBEHHBIC CBSI3U MEX/y TaHHBIMU XapaKTEPUCTHKAMU
BEIIECTBA;




* PaCKpbIBaTh CMBICII OCHOBHBIX XMMHYECKUX TOHATUH «aTOM», «MOJEKYNIa», «XUMHUYECKHM 3JIEMEHT», «IIPOCTOE BELIECTBO», «CIIOKHOE BELIECTBOY,
«BAJIECHTHOCTBY, UCIIOJIb3YS 3HAKOBYIO CUCTEMY XHUMMUH;

* 1300pakaTh COCTAB MPOCTEUIINX BEIIECTB C TOMOIIBI0 XUMUYECKUX (POPMYIT M CYIITHOCTh XUMHUYECKUX PEAKIUHN C MOMOIIBI0O XHMUYECKHX YPaBHEHU,

* BBIUUCIIATE OTHOCHUTENBHYIO MOJIEKYJISIPDHYIO M MOJIIPHYKO Macchl BEIIECTB, a TAK)K€ MAacCCOBYIO JIOJII0O XMMHYECKOI'O JIEMEHTAa B COEIUHEHMAX IS
OLIEHKH UX IPAaKTUYECKON 3HAUNMOCTH;

* CPaBHUBATH 110 COCTABY OKCHU/Ibl, OCHOBAHUS, KMUCIIOTHI, COJIH;

* KJIacCU(pULIMPOBATH OKCHIBI U OCHOBAHHUS IO CBOWCTBAM, KUCJIOTHI M COJIU 110 COCTAaBY;

* [10JIb30BaThCA J1a00PaTOPHBIM 000PYIOBAHUEM U XMMUYECKOH MOCY0H;

* IPOBOJINTH HECJIOKHBIE XUMHUYECKHE ONBITHl M HAOIIOACHUS 32 M3MEHEHHMSMHU CBOMCTB BEIIECTB B MpOIECCE MX IMpeBpalleHuil; coOnronaTh MnpaBuia
TE€XHUKU O€30IIaCHOCTH IIPU IPOBEIEHUH HAOIIOCHUN U ONBITOB;

* pa3auyaTh SKCHEPUMEHTAJIbHO KHUCIOTHI M LIENOYHM, MOJB3YSICh HHAMKATOPAMHU; OCO3HABaThb HEOOXOIMMOCTb COOJIOJAEHHS Mep O€30MacHOCTH IpU
00pallleHn! C KMUCIOTaMH U I1eI04YaMHu.

* pacKpbIBaTh CMBICH nepruoandeckoro 3akona . 1. Menpaeneesa;

* ONMCHIBATh U XapaKT€PU30BaTh TAOINYHYIO POPMY MEPHOANUECKON CUCTEMbl XUMUYECKHX 3JIEMEHTOB;

* XapaKTepU30BaTh COCTAB aTOMHBIX sJIEP U paclpeiesieHUe Yncia 3J€KTPOHOB M0 AJIEKTPOHHBIM CIIOSIM aTOMOB XUMUYECKUX 3JIEMEHTOB MaJIbIX [1€PUOJIOB
NEPUOINYECKOIN CUCTEMBI, @ TAKXKE KaJINS U KaJIbLUS;

* pa3auy4aTh BUJbl XUMHUECKOH CBSI3U: HOHHYIO, KOBAJIEHTHYIO MOJSPHYIO, KOBAJIEHTHYIO HEMOJSAPHYIO U METAJUIMUECKYIO;

* 1300pakaTh JIEKTPOHHO-UOHHBIE (DOPMYJIBI BEIIECTB, 0OPA30BAHHBIX XUMUUYECKUMHU CBS35IMH Pa3HOIO BUJA;

* BBISIBJISITH 3aBUCHMOCTb CBOMCTB BEIIECTB OT CTPOCHUS UX KPUCTAUIMYECKUX PEIIETOK: HOHHBIX, aTOMHBIX, MOJIEKYJISIPHBIX, METAJUIMYECKUX;

* XapaKTepHU30BaTh XUMUUECKUE SJIEMEHTHI U UX COEJMHEHHS Ha OCHOBE MOJIOXKEHHUS JIEMEHTOB B IEPHOANYECKON CUCTEME U 0COOEHHOCTEH CTpOEHHUs UX
aTOMOB;

* XapaKTEpU30BaTb HAyYHOE M MHPOBO33PEHUYECKOE 3HAUYEHHE NEPUOJUYECKOrO 3aKOHA U IEPUOJUYECKOM CHCTEMBl XUMHUYECKHX JJIEMEHTOB
. . MenneneeBa; * 00bACHATh CyTh XUMHUUECKUX POIECCOB U UX MPUHIIUIINATIBHOE OTINYHE OT (PU3HUECKUX;

* Ha3bIBATh IIPU3HAKU U YCIIOBUS IPOTEKAHNUS XUMUUECKUX PEAKIINM;

* YCTaHABJIMBATbH NMPUHATIC)KHOCTh XUMUYECKOM peakuu K ONpeeIEHHOMY TUITY 10 OJJHOMY M3 KJIaCCU(PHUKAIIMOHHBIX MPU3HAKOB: 1) 10 YMCIy U COCTaBY
HCXO/IHBIX BELIECTB M MPOJYKTOB PEaKIMM (PeakiMM COEAMHEHMs, pa3joXkKeHHUs, 3aMeIleHuss U oOMeHa); 2) MO BBIJCIECHUIO WIM TMOIJIOUIEHUIO TEIJIOThI
(peakmu HSK30TEPMUYECKHUE U OSHAOTEPMHUYECKUE); 3) M0 M3MCHCHUIO CTCIEHEeH OKHCICHUS XHMHYECKUX O3JCMEHTOB (peaKkIiMH OKUCIUTEIHHO-
BOCCTAHOBUTEJIbHBIE); 4) 110 0OpAaTUMOCTH Ipoliecca (peakiuu o0paTuMble 1 HEOOpaTUMBbIE);

* COCTABJIATh ypaBHEHUS 3JIEKTPOIUTUYECKON AMCCOIUAIMHN KHUCIIOT, LIENI0Yel, COoeil; MOJHbIe M COKpalIEHHbIe MOHHbIE YpAaBHEHHUS peakluii oOMeHa,
YPaBHEHUSI OKUCIIUTEIbHO-BOCCTAHOBUTENBHBIX PEAKLIN;

* IPOTHO3UPOBATh MPOJIYKTHl XHMHUYECKUX peakiuii 1o ¢opMylaM/Ha3BaHUSIM HUCXOIHBIX BEIIECTB; OINpEAENsATh MCXOJHbIE BEIIeCTBa IO
(dbopmynaM/Ha3BaHUSAM MPOTYKTOB PEAKIUH;

* COCTaBJIATh YPAaBHEHUS PEaKIUii, COOTBETCTBYIOUINX MOCIEA0BATEIBHOCTH («IIEMOYKEe») MPEBPALICHUI HEOPraHMYECKUX BEIIECTB Pa3IMUHbIX KJIACCOB;

* BBISIBIIATD B IIPOLIECCE DKCIIEPUMEHTA IPU3HAKH, CBUAECTEIBCTBYIOIINE O IPOTEKAHUHM XMMHUECKON PEaKIINH;

* [IPUTOTOBJIATH PACTBOPHI C OMPEIEIEHHON MaCCOBOM JT0JIEW pacCTBOPEHHOTO BELIECTBA;

* OIPENEISITh XapaKTep CPebl BOAHBIX PACTBOPOB KUCIIOT U LIEJIOYEH 110 U3MEHEHHUIO OKPACKU UHAUKATOPOB;

* IPOBOJINTh KAUECTBEHHBIE PEAKIINH, TOATBEPKIAAIONINE HATUYME B BOJHBIX PACTBOPAX BELIECTB OTJCIBHBIX HOHOB



* OTIpEACTATh MPHHAIC)KHOCTh HEOPTaHMYECKHUX BEUIECTB K OJHOMY M3 HM3YYEHHBIX KJIACCOB/TPYII: METAJUIBl M HEMETaJUIbl, OKCHJbI, OCHOBAHMS,
KHCJIOTBI, COJIH;

* COCTaBJIATH (HOPMYJIBbI BEIIECTB 110 UX Ha3BAHUSAM;

* OIIPEACIIATh BAJICHTHOCTb U CTEIIEHb OKHUCIICHUS DJIEMEHTOB B BELECTBAX;

* COCTaBJIATh (HOPMYJIBI HEOPTAaHUYECKUX COCIMHEHHUH MO BAJICHTHOCTSM M CTETEHSM OKHCIICHHS DJIEMEHTOB, a TaKXKe 3apsjaM HOHOB, YKa3aHHBIM B
TabJIUIEe PACTBOPUMOCTH KHCIIOT, OCHOBAHU U COJIEH;

* OOBSACHATh 3aKOHOMEPHOCTH M3MEHEHUS (PU3MYECKHX M XMMHYECKHUX CBOWMCTB NMPOCTHIX BEHIECTB (METAJUIOB M HEMETAJUIOB) M MX BBICIINX OKCHIIOB,
00pa30BaHHbBIX AIEMEHTAMHU BTOPOI'O M TPETHET0 NEPHOOB;

* Ha3bIBaTh OOIIME XUMUYECKHE CBOMCTBA, XapaKTepHBIE JIJIsl TPYIII OKCHJIOB: KUCIOTHBIX, OCHOBHBIX;

* Ha3bIBaTh OOIIME XUMUYECKHE CBOMCTBA, XapaKTepHbIE ISl KayKIO0I0 U3 KJIaCCOB HEOPraHUYECKUX BELIECTB: KUCIOT, OCHOBAaHUM, COJIEH;

* IPUBOJIUTH IIPUMEPBI PEAKILINM, TOATBEPKIAIOIMNX XMMUYECKHAE CBOMCTBA HEOPTaHUYECKUX BEIIECTB: OKCUAO0B, KUCIOT, OCHOBAHUM U COJIEH;

* OIIPEACIIATH BELIECTBO-OKUCIIUTEIb U BELECTBO-BOCCTAHOBUTENb B OKUCIIUTEIIBHO-BOCCTAHOBUTEIIbHBIX PEAKLIMAX;

* COCTaBJIATh OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIN OaslaHC (U1 U3YYEHHBIX peaKluil) M0 NPeUI0KEHHBIM CXEMaM PEaKIMii;

* [IPOBOJIUTH J1JAOOPATOPHBIE ONBITHI, TOATBEPXKJAIOIINE XUMUUECKUE CBOICTBA OCHOBHBIX KJIACCOB HEOPraHUYECKUX BEILECTB;

BbINYyCKHUK MOJYYUT BO3MOKHOCTh HAYUHTHCS:

* IPaMOTHO 00OpaIaThCs C BEIECTBAMHU B TIOBCETHEBHOW KHU3HH;

* 0CO3HaBaTh HEOOXOAMMOCTH COOJIIOICHHUS IPABHIT IKOJIOTUYECKU OE30MacCHOTO MOBECHHS B OKPY KaloIel MPUPOTHON cperie;

* IOHUMATh CMBICT M HEOOXOMMOCTh COOTIOICHUS TIPEATTMCAHHN, TIPEATIaraeMbIX B HHCTPYKIHUSAX 10 UCIOIB30BAHMIO JIEKAPCTB, CPEJICTB OBITOBOW XMMUU
u ap.;

* HCIIOJIB30BaTh IMPUOOPETEHHBIE KIIIOUEBbIE KOMIIETEHTHOCTH IPU BBIIOJHEHHHM HCCIEI0BAaTENbCKUX IPOEKTOB IO H3YYEHHMIO CBOWCTB, CIOCOOOB
IIOJIyYEHUS U pacllO3HABaHUs BELIECTB;

* pa3BUBaTh KOMMYHUKAaTHBHYI0 KOMIETEHTHOCTh, MCIOJb3Ysl CPEACTBAa YCTHOM M NMHUCbMEHHOM KOMMYHHUKAllMUW NpHU paboTe C TEKCTaMH y4deOHUKa U
JIOTIONIHUTEIBPHON JIUTEPATypOH, CIPaBOYHBIMH TaONMIIaMH, MPOSBISTH TOTOBHOCTh K YB@KEHUIO WHOM TOUKH 3pEHHUS MpU OOCYKICHHH pPE3yIbTaTOB
BBITIOJTHEHHOU paOOoThI;

* OOBEKTUBHO OLIEHMBAaTh HMH(POPMAIIMIO O BEUIECTBaX M XUMHUYECKUX Ipolieccax, KPUTHUECKH OTHOCUTbCA K IICEBAOHAY4YHOH uH(popManuy,
He00POCOBECTHOM peKIiaMe, KacaroIIecsl UCTIOJIb30BAaHUS PA3TUYHBIX BEIIECTB.

* 0CO3HAaBaTh 3HAYEHHUE TEOPETUUECKUX 3HAHUH NI MPAKTUYECKOM IEATENBHOCTH YEIOBEKa;

* ONUCHIBATh U3YYEHHBIE OOBEKTHI KAK CUCTEMBI, TPUMEHSISI IOTUKY CUCTEMHOT'O aHalln3a;

* IPUMEHATh 3HAHHUSI O 3aKOHOMEPHOCTAX MEPHUOJUYECKOM CHUCTEMbl XUMHYECKUX DJIEMEHTOB JUIsl OOBSACHEHHS M TNPEIBUICHUS CBOMCTB KOHKPETHBIX
BELIECTB;

* pa3BUBaTh MH(POPMALMOHHYIO KOMIIETEHTHOCTh MOCPEICTBOM YITyOJIeHUs 3HAHUN 00 MCTOPHM CTAHOBIICHHS XMMUYECKOH Haykd, €€ OCHOBHBIX
MOHATHM, TEPUOANUECKOT0 3aKOHA KaK OJIHOTO U3 BaXKHEHUIIINX 3aKOHOB IIPUPO/IbI, & TAKKE O COBPEMEHHBIX JIOCTH)KEHUSAX HAYKU U TEXHUKU.

* COCTaBJISATh MOJIEKYJISIPHBIE U TIOJIHBIE HOHHBIE YPABHEHUS 11O COKPAILIEHHBIM HOHHBIM YPABHEHUSIM;

* IPUBOJIUTH IPUMEPHI PEAKIUH, TOATBEPKIAIOIINX CYIIIECTBOBAHUE B3aUMOCBSI3U MEX /1Y OCHOBHBIMU KJIACCAMH HEOPTraHMYECKHUX BEIIECTB;

* IPOTHO3UPOBATH PE3YAbTATHI BO3JICHCTBUS PAa3IMUHBIX (PAKTOPOB HA N3MEHEHHUE CKOPOCTH XUMHUECKON PEeaKIINH;

* IPOTHO3UPOBATH PE3YIbTAThl BO3ACHCTBUS Pa3IMUHbIX ()AKTOPOB HA CMEILIEHUE XUMUYECKOTO PAaBHOBECHS.




* IPOTHO3UPOBATh XMMHUYECKHE CBOMCTBA BELIECTB HA OCHOBE UX COCTaBA U CTPOCHMUS;

* IPOTHO3UPOBATh CIIOCOOHOCTH BEIIECTBA IMPOSIBIATH OKUCIUTEIIBHBIC WM BOCCTAHOBUTEIIBHBIC CBOMCTBA C YYETOM CTEIICHEH OKHCIICHHS DJIEMEHTOB,
BXOJISIIIIUX B €TI0 COCTAaB;

* BBISIBJISITH CYIIIECTBOBAHME F'€HETUYECKON B3aUMOCBSI3M MEXK/y BELIECTBAMHU B PSIAY: MPOCTOE BEIIECTBO — OKCUJT — THAPOKCHU — COJIb;

* OpPraHU30BbIBATH, IPOBOJIUTH YUCHUUYECKHUE MPOEKTHI IO UCCIEAOBAHHUIO CBOMCTB BEIIECTB, UMEIOIIUX BAXKHOE MPAKTUYECKOE 3HAUCHUE.

Onucanne yueOHO-MeTOAMYECKOI0, MATEPHATBHO-TEXHUYECKOT0 U HH(POPMAIHOHHOT0 00ecneYeHnsi 00pa30BaTeJILHOI0

npoiecca.
HartypaabHble 00bekThl. HaTypanbHble 00BEKTHI, HCIIOJIb3YeMbIE B 00yYEHUN XUMUH, BKJIIOYAIOT B ¢€0sl KOJUIEKIIMM MUHEPAJIOB U TOPHBIX MTOPOJI, METAIIIOB
U CIUIaBOB, MHHEPAJIBHBIX yI0OpEHHil, MIIacCTMAcC, KaydyKOB, BOJIOKOH U T. 7. O3HaAKOMJICHHE y4YaIIUXCsl C 00pa3liaMi MCXOIHBIX BEIIECTB, IMOIYIPOIYKTOB U
TOTOBBIX U3JENUI MMO3BOJSET MOJYyYUTh HAIJSAHOE MpeJCTaBleHe 00 3TUX MaTepuasiaX, UX BHEIIHEM BHJE, a TAK)KE O HEKOTOPBIX (PU3MUECKUX CBOWUCTBAX.
3HauuTeNbHbIE Y4eOHO-TI03HABATEIbHbIE BO3MOKHOCTH HMMEIOT KOJUIEKLIMH, M3TOTOBJIEHHBIE caMUMHU oOywatromumucs. [IpenMersl uid Takux KOJIEKIUI
COOMparOTCs BO BpeMs 3KCKYPCHUI U IPYTHX BHEYPOUHBIX 3aHSTUH.
Konnexnuu ncnonb3yroTesl TOJNBKO IS 03HAKOMJICHHS yJaIlluXcs ¢ BHEITHUM BHJOM M (PU3MYECKHMMH CBOWCTBAMH HM3Y4aeMbIX BEUIECTB U MaTepuanoB. s
IIPOBE/ICHUS] XUMUYECKUX OIBITOB KOJUIEKIIMU UCII0JIb30BaTh HEJb3S.
XuMu4yecKkHe peakTHBBI U MaTepuaibl. OOpalieHue co MHOTUMH BEIIECTBAMU TPEOYET CTPOTOTO COOJIOACHUS MPAaBWI TEXHUKUA 0OE30MaCHOCTH, OCOOCHHO
IIPY BBINOJIHEHUH OIBITOB CaMUMM ydamumucs. Bce HeoOXoanMble Mepbl IPEJOCTOPOKHOCTH YKa3aHbl B COOTBETCTBYIOUIMX JOKYMEHTaX M MHCTPYKIMAX, a
TaK)X€ B IOCOOMSIX Il yUUTENEH XUMUH.
Haubonee yacTo ucnonbpzyemble peakTUBBI U MaTepUabl:
1) mpocThlie BelecTBa - MeJlb, HATPHUHl, KAIbIINI, ATFOMUHHIN, MarHUH, )KeJe30, IUHK, Cepa;
2) okcunabl — menau (1), kanpuus, xenesa (1), maruus;
3) KHCIIOTHI - CONsIHAS, CepHasi, a30THASL,;
4) OCHOBaHWUSI - TUIPOKCH] HATPUSI, THIPOKCH/] KaIbIIUsl, THIPOKCH Oapusi, 25%-HbIl BOJAHBIH PacTBOp aMMHAKa,
5) comu - xnopunast Hatpus, meau (1), sxenesza(lll); Hurparsr kamust, HaTpHst, cepedpa; cyabdarsr meau(ll), sxenesa(ll), sxemesa(lll), amromunus, aMMOHUS,
Kanusi, OpoMUJ HATpus;
6) opraHHmyYecKHe COSTUHEHHS - KpaxMall, IIHIEPHH, YKCYCHAasl KHCIIOTa, METUIIOBBIN OpaHKeBbIid, heHoN(pTaIeHH, TaKMyC.
Xumuyeckasi 1a00paTopHas nocyaa, annaparbl 1 Npudopbl. XuMuueckas 1ocy1a Noapa3AeseTcsl Ha JB€ IPYIIbL: JJIs BHIIIOJHEHUS ONBITOB yYalUMUCS
U JIEMOHCTPAIIMOHHBIX OMBITOB.
[TpuGopsl, anmaparsl ¥ YCTAHOBKHU, UCIIOJIb3YeMbIE Ha YPOKAaX XUMHH, MOJPA3/IENIAI0T Ha OCHOBE MPOTEKAIONINX B HUX (PU3UUECKUX U XUMUYECKUX MPOIIECCOB C
y4acTHEM BEIIECTB, HaXOSAIIUXCS B Pa3HbIX arperaTHbIX COCTOSHUSX:
1) mpubopsl 1 pabOTHI € Ta3aMH - MOJyYeHUE, COOMPaHUE, OYMCTKA, CYIIKa, OTJIONICHUE T'a30B; PEaKIIMU MEXy TIOTOKaMH T'a30B;
2) ammapaThl ¥ IPUOOPBI IS OMBITOB C KUJAKMMH U TBEPIBIMHU BEIIECTBAMHU - TIEPETOHKA, PUIBTPOBAHKE, KPUCTAIUTU3AIINS; TPOBEICHUE PEAKIHA MEXKITY
TBEPJIBIM BEIIECTBOM U JKUKOCTBIO, )KUIKOCTBIO M KUIKOCTBIO, TBEPIBIMU BEIIECTBAMH.
BHe »T0# KiaccupuKauy HaXoAsTCs B TPYIbI y4eOHOI anmaparypsbl:
1). nast u3ydeHHs TEOPETUYECKHX BONPOCOB XUMHM - WIUTIOCTPAIMS 3aKOHA COXPAaHEHHMsI MAacChl BEIIECTB, JIEMOHCTPAIUS 3JIEKTPOMPOBOIHOCTH
pPacTBOPOB, IEMOHCTpALIMS IBUKEHUSI HOHOB B 3JIEKTPUUECKOM T0JI€; AJI U3YUYEHUS CKOPOCTH XUMUYECKONW Peakui U XUMHUYECKOIO PABHOBECHS;



2). A WLTIOCTPAIHA XUMHYECKUX OCHOB 3aBOJICKUX CITIOCOOOB MOYYCHHSI HEKOTOPBIX BEIIECTB (CEPHOM KUCIOTHI, aMMHUaKa  T. 11.).
BcnomoratenbHy0 posib UTPaloT U3MEPUTEIIbHBIC U HArpeBaTelIbHBIC TPUOOPHI, PA3IUYHBIC MPUCITOCOOIEHUS SISl BBITIOJTHEHUS OTBITOB.
Mogaean. O0beKTaMu MOJACIUPOBAHUSA B XMMHUU SIBISIOTCS ATOMbBI, MOJIEKYJIbl, KPUCTAJUIbI, 3aBOJICKME arlapaThl, a TaKKe MPOUCXOJAIIUE Mpolecchl. B
MPENOIaBaHUU XUMHH HCIIOJIB3YIOTCS MOJICTIN KPUCTAUIMYECKUX PEIIeTOK anmasa, rpadwura, cepwl, pochopa, okcuaa yriepoma(lV), mona, xenesa, Meaw,
Marausi. Habopsl Moiesnieit aToMOB JIJIsl COCTABJICHUS MIAPOCTEPKHEBBIX MOJIEIICH MOJIEKYJI ITPH U3yUYEHUU OPTaHUYECKON XUMHUH.
Y4yeOHble MOCOOMSI HA mNeyaTHOW ocHoOBe. B mporecce oOydeHUsS XUMHH HCIIOJNB3YIOTCS CIICAYIONIME TaOJUIBI IMOCTOSHHOTO SKCIOHHPOBAHMS:
«Ilepuognyeckas cucrema xumudeckux saemeHToB [[. . MenneneeBa», «Tabmuiia pacTBOPUMOCTH KHCIIOT, OCHOBAaHUH U CONCH», «DIEKTPOXUMHUUECKHMA PSIJT
HANPSHKEHUNA METAJLIOBY.
JIyisi opraHu3aiy CaMOCTOSITEIPHOM paOOThl OOYYAIOIIMXCS HA YPOKax HCIOJIB3YIOT pa3HOOOpa3HbIC AUAAKTHYECKHE MaTEpHAIbl: TETPaad Ha TEYaTHOU
OCHOBE, KapTOYKHU C 3a/IaHUSIMU PA3HOM CTETIEHH TPYAHOCTH ISl U3YUYE€HUsI HOBOTO MaTepuraia, CaMOIPOBEPKU U KOHTPOJIS 3HAHUM y4aIuxcsl.

Ilnanupyemble pe3yJbTATHI H3y4YeHHUs] Y4eOHOI0 MpeaMeTa.

B pe3ynbpraTe u3yueHuss XuMuu Ha 0a30BOM YPOBHE YUEHUK JOJIKEH
3HATH/TIOHUMATh:

® XUMHUYECKYIO CUMBOJIUKY: 3HAKH XUMUYECKUX JIEMEHTOB, OPMYJIbl XUMHUUECKHUX BEIIECTB, YPABHEHUS XUMHUECKUX PEAKIINM;

e BAXHEHIIME XMMHYECKUE IOHATHUA: BEIIECTBO, XMMHUYECKUN JJIEMEHT, aTOM, MOJIEKYJIA, OTHOCUTEJIbHBIE aTOMHAas M MOJEKYJSIPHAs MaccChl, HOH,
AJUTOTPOTHSL, U30TOIBI, XUMUYECKasi CBSI3b, DJIEKTPOOTPHILIATEIIEHOCT, BAJICHTHOCTD, CTETIEHb OKHCIICHHS, MOJIb, MOJIIPHAS Macca, MOJISIPHBI 00BbeM,
BEILIECTBA MOJIEKYJISIPHOI'O U HEMOJIEKYJISIPHOI'O CTPOEHHMSI, PACTBOPBI, JIEKTPOIUT U HEIIEKTPOJIUT, FJIEKTPOIUTUYECKAS] TUCCOLUALIUS, OKUCTUTEND U
BOCCTAHOBHTEIb, OKHCICHHE W BOCCTAHOBJICHHE, TEIJIOBOH 3((eKT peakmmu, CKOPOCTh XMMHYECKOH peakIuH, KaTalinu3, XMMHYECKOe PaBHOBECHE,
YIJIEpOAHBIHN cKeleT, GyHKIMOHAIbHAs TPYIIa, U30MEepHUs, TOMOJIOTHS;

® OCHOBHBIC 3aKOHBI XUMHUU: COXPAHEHHUsI MACCHI BEILIECTB, TIOCTOSIHCTBA COCTABA, IEPUOANYECKUI 3aKOH;

OCHOBHBIE€ TEOPUM XUMHH: XUMHUYECKON CBSI3U, MIEKTPOIUTHIECKON TUCCOLNALINN, CTPOCHHS OPraHUYECKUX COCUHEHUN;

e Ba)KHEHIIME BEIECTBA U MAaTEpPUaJIbl: OCHOBHBIE METAJUIBI U CIUIABBI, CEPHAs, COISAHAA, a30THAS U YKCYCHAsl KUCIOTHI; IIEJI0YH, AMMHAK, MUHEPAIIbHBIC
yaoOpeHusi, MeTaH, OSTWJIEH, aleTUJeH, OeH30J], 3TAaHOJ, XKUPbI, MbUIA, IJIIOKO3a, caxapo3a, Kpaxmal, KieTyaTka, OeJKH, HCKYCCTBEHHbIE U
CUHTETUYECKHE BOJIOKHA, KAy4yKH, I1JTACTMACCHI;

YMeThb:

e Ha3bIBATh. 3HAKM XMMHUYECKHUX 3JIEMEHTOB, U3YUYECHHBIC BEIIECTBA 10 «TPUBHAIIBHON» WIIM MEXKIYHAPOAHOW HOMEHKIIATYPE;

e oOnpeAesiTh. BAJICHTHOCTh M CTENEHb OKHCIICHHS XMMHUYECKUX JJIEMEHTOB, TUIl XMMUYECKON CBSI3M B COCAUHEHUSX, 3aps]l MOHA, XapakTep Cpenbl B
BOJHBIX pacTBOpax HEOPraHMYECKUX COEAVNHEHHUH, OKUCIUTENb U BOCCTAHOBUTENb, IPUHAIICKHOCTh BEIIECTB K PA3JMYHBIM KJAacCaM OPraHHYECKHUX
COCIUHECHUI;

® XapaKTepHu30BaTh: AJIEMEHTHl MaJIbIX MEPHOJIOB MO WX TOJOXKEHHIO B mepuonuueckou cucreme JI.M.MennaeneeBa; o0mue XMMHYECKHE CBOWCTBA
METaJUIOB, HEMETAJUIOB, OCHOBHBIX KJIACCOB HEOPraHMYECKUX M OPraHWYECKHX COEIWHEHHMH; CTPOCHHME M XUMHUYECKHE CBOMCTBA HW3Y4YEHHBIX
OpPraHUYECKUX COCIUHECHMUI;

e O00BSICHATH: 3aBUCHMOCTb CBOMCTB BEIIECTB OT MX COCTaBa M CTPOEHUS; MPUPOAY XUMHUYECKOW CBSI3U (MOHHOM, KOBAJEHTHOH, METAJIMYECKOH),
3aBHCHUMOCTh CKOPOCTH XMMHUYECKOMN peaKIMU U MOJ0KEHUS XUMUYECKOTO PaBHOBECHS OT Pa3InYHBIX (PaKTOPOB;



e  BBINOJHATH XUMHUYECKHH IKCIIEPUMEHT 110 PACIO3HABAaHUIO BaKHEHIIMX HEOPraHWYECKUX (KUCIIOPOJ, BOJOPOJ, YIVIEKUCIBIM Ia3, aMMHUaK, pacTBOPHI
KHCJIOT U LIETI0YeH, XJIOPHI-, CyIbdarT -, KapOOHAT-HOHBI, NOHBI AMMOHUS1) U OPTaHUYECKUX BEIIECTB;

® BBIYMCJIATH: MAaCCOBYIO JIOJII0 XMMHUYECKOTO 3JIEMEHTA 10 (OopMYyJie COeIMHEHHsI, MACCOBYIO J0JII0 paCTBOPEHHOIO BELECTBA B PACTBOPE, KOJIMYECTBO
BEIIECTBA, 00BEM MM MACCy PEareHTOB WM IPOAYKTOB PEAKIIUU.

® MPOBOAUTBH CAMOCTOSTEIBHBIA IMOMCK XUMHUYECKOW HWH(POPMALMU C HCIOJB30BAHHEM pPAa3JIMYHbIX HCTOYHUKOB (HAYYHO-TIOMYJISPHBIX H3/IaHUM,
KOMIIBIOTEPHBIX 0a3 JaHHBIX, pecypcoB HHTepHETa); HMCIONB30BaTh KOMIIBIOTEPHBIE TEXHOJOTMHM Ui OOpabOTKM W Tepenayd XHUMHUYECKOH
uHGOpMalLUU U €€ IPEeACTaBICHUs B pa3IMUHbIX (popmax;

®  HCHOJB30BATH NPHOOpPEeTEeHHbIEC 3HAHUS U YMEHHS B IPAKTHYECKOM 1eATeJIbHOCTH 1 NOBCeIHEBHOM KU3HU JJIS:

e OOBJICHEHUS XUMHUYECKUX SIBJICHUH, IPOUCXOAAIIMX B IPUPOJIE, OBITY U HAa IPOU3BOJICTBE;

OIIpeeNICHUs] BO3MOKHOCTH ITPOTEKAHNS XMMUYECKUX NPEBPAICHNUN B PA3JIMYHBIX YCIOBUAX U OLEHKH UX ITOCIECICTBUM;

9KOJIOTMYECKH I'PaMOTHOI'O IIOBEJIEHUS B OKPYKAIOIIEH Cpeie;

OLICHKH BJIMSHUSL XMMHUYECKOT0 3arpsI3HEHUs OKPYXKAIOLIEH Cpelibl Ha OpraHU3M 4eJIOBEKA U IPYIHe KUBbIE OPraHU3MBbI;

0e30macHOro 0OpalleHus ¢ TOPIOYUMH U TOKCHYHBIMH BELIECTBaMU, Ja00pAaTOPHBIM 000PYI0BaHUEM;

IIPUTOTOBJICHHSI PACTBOPOB 3a/laHHON KOHLIEHTPALMK B OBITY M HA IIPOU3BOCTBE;

KPUTHUYECKON OLIEHKH JIOCTOBEPHOCTH XUMUYECKON HH(OPMALIUHU, TIOCTYNAIOIIEN U3 Pa3HbIX HICTOYHHUKOB.

Pexomenayemasi iureparypa
1. Jluteparypa, HCHOJIb3yeMasi yYUTeIeM:

- OCHOGHas TUumMepamypa
1. I'abpuensn O.C. Ilporpamma kypca xumuu i 8-11 kitaccoB 001eo0pazoBaTenbHbIX yupexaeHuit. — M.: JIpoda;

2. I'abpuensan O.C. Xumus: § kinacc : yueOHUK Juig 0011e00pa3oBaTeNbHbIX yupexxaeHuid. — M.: [Ipoda.

- 0ONOIHUMENbHAS TUmepamypa

1. T'abpuensn O.C. U3yyaem xumuto B 8 ki1.: qunaktudeckue marepuaisl / O.C. I'abpuensn, T.B. CmupnoBa. — M.: bauk mitoc

2. Xumug: 8 Kiacc: KOHTpOJbHbIE M MpoBepouHble padoThl Kk yueOHuKy O.C. I'abpuensna «Xumus. 8 kinace» / O.C. I'abpuensH, II.H. bepeskun, A.A.
VYiakoBa u ap. — M. : JIpoda;

3. lNabpuensu O.C., Bucko6oiitnukosa H.I1., fAmykoBa A.B. Hactonbnast kaura yuntens. Xumus. 8 ki1.: Merogudeckoe nocooue. — M.: [Ipoda;

4. I'abpuensan O.C., PynoB H.H., TonkynoB B.M. Xumuueckuii skcriepuMeHT B 1ikode. 8 kinacc. — M.: JIpoga

5. Anxumuk (http://www.alhimik.ru/) - oaMH W3 Jy4mIUX CAaHTOB PYCCKOSI3BIYHOTO XMMHUYECKOTo VHTepHEeTa OpHEHTHUPOBAHHBIM Ha y4YUTeNs M Y4YEHHKA,
MIPeroJiaBaTess v CTYACHTA.

2. Jlutepartypa, peKoMeHyemMas JJIsl y4aluuxcs.
- OCHOBHas Tumepamypa
labpuensu O.C. Xumus: 8 kiacc : yaeOHUK s 001eo0pa3oBaTeNlbHBIX yupexaeHuil. — M.: [Ipoda.
- 0ONONIHUMENbHASL TUMePamypa
1. XKypHnan «Xumus B IIKOJIEM;



2. Kontpen - Xumus ans Beex (http://kontren.narod.ru). - nHGpOpMamoHHO-00pa30BaTENbHBINA CAUT U TE€X, KTO U3y4aeT XUMHUIO, KTO €€ MPEToAaeT, Ul BCEX
KTO MHTEPECYeTCs XUMHEH.

3. Anxumuk (http://www.alhimik.ru/) - oguH U3 JNydmMX CaTOB PYCCKOS3BIYHOTO XMMHYECKOro MHTepHETa OpHEHTHMPOBAHHBIN Ha YYHTENS M YYEHHUKA,
IperoaaBaTels U CTyICHTA.

4. DHUMKJIONEANYECKUH CIIOBAph IOHOI'O XMMHKA

3. Menunapecypchbil.
— CD «Heopranuueckasi XUMHs», U3J1aTEIbCTBO «Y UUTEIIbY
— CD «llIxoma Kupwina u Medoaus», n31aTeabCTBO «Y YUTEIIb)»
— Xwuwmwus. [IpocBemenne «Heopranudeckas XuMus»,. 8 Kiacc. (Ha 2-X JTHCKax)
— Xwuwmus (8-11 kmacc). Bupryansnas nabopatopust (yueOHOE 3JIEKTPOHHOE U3/IaHUE)



Kanendapno—memamuuecxoe naAHUPOBAHUE NO XUMUU, 8 Kracc,

Ne Ne Coneprkanue mporpaMMHOIO Hara
ypoKa | ypoka | mMaTepuaia 3ananus, popmupytomue YV ]
no o
npen- | TeMe pEeryiIsTUBHBIE [To3HaBarenbHbIE KOMMYHU- JINYHOCTHBIE [Inan | @akr
MeTy KaTHBHbIE
1 1 BBoanbiit uncrpykrax no Th npu ®opmupoBanue nousatua | DopmupoBanue ®opmupoBanue | DopmupoBaHue
pabore B kabuHeTe xumun. [IpenMer | 0 XUMUU U €€ POJIU B yMEHUs yMEHUs HWHTEpeca K
xumun. BemecTsa. JKU3HU YeTIOBEeKa HaOII01aTh, 1e1aTh | paboTaTh B HOBOMY
2 2 [IpeBpamienus Bemiects. Ponbs xumun BBIBOJIBI TTPU napax, OTBe4YaTh | MPEAMETY.
B )KM3HU YEJIOBEKa. MIPOBEACHUU Ha BOIIPOCHI
3 3 IIpakTuyeckue padorni: Nel. OTIBITOB, YMCHHSI YUUTEIIA,
«IIpuémsl paboTaTh C KHUI'OM | yMEHHE
oOpailieHus ¢ 1abopaTOpHBIM U C IEPUOJUYECKOH | HCIIOIB30BATh
000py/IOBaHUEM CUCTEMOM. XUMHYECKUN
4 4 [Tepuoauueckas cucreMa XMuMHYECKUX SI3BIK, YMEHHE
sanemenTtoB /.M. MenaeneeBa. 3Haku paboTtath ¢
XUMHUYECKHUX DJIEMEHTOB. XUMUYECKOMN
5 5 Xumudeckue GpopMybl. MOCYJIOM.
OtHOCuTENbHAs aTOMHAs U
MOJIEKYJIIpHas Macca.
6 6 IIpakTnyeckue padorni: Ne2.
«Habmronenue 3a ropsiei cBeqoii»
T/b
7 1 OCHOBHBIE CBEICHUSI O CTPOCHUU dopMupoBaHue nNoHsATUN | PopMUpOBaHUE ®opmupoBanue | @opMuUpoBaHUE
aToMOB. M30TONBI 0 CTPOEHUU aToMa, yMeHHsI paboTaTh C | yMEHUs UHTEpeca
8 2 CtpoeHue IeKTPOHHBIX 000JI0UEK XUMUYECKOH CBS3U U €€ | KHUTOM, YMEHHUSI CIIylIaTh K KOHKPETHOMY
aTOMOB. BHJIAX. WHTETPUPOBATH YUHTEISA, BECTH | XUMUYECKOMY
9 3 Honbl. MoHHas XuMUYecKas CBSI3b. 3HaHUS U3 PU3MKKH | AWATIOT C AJIEMEHTY, TOUCK
10 4 KoBaneHTHas CBA3b. B XHMHUIO. YUYUTENEM U JIOTIOJTHUTEIILHOM
11 5 Merannuyeckass XMMHYECKasl CBA3b. ApYyTrUMH MH(pOpPMALUH O
12 6 O000I11IeHNE U CUCTEMATU3AIHS yYaluMHUCH. HEM.

3HAHUU 10 TEME: KATOMBI




XUMHUYCCKUX 3JICMCHTOB)

13 7 KontpoabHnas padora Nel no teme:
«Amomvl XuMUYeCKUx 1eMeHmMO8»
14 1 IIpocTeie BellecTBa-METAILIBI. dopMupoBaHue MOHATUS | YMeHHe paboTaTh | YMeHHe Osnanenue
0 MeTajlaX, HeMeTaJliaX, | C y4eOHUKOM, COTPY/AHHMYATH C | HABBIKAMM JJIS
15 2 [IpocThie BelecTBa-HEMETAILTHI. . N
ASLIOTDOMISL KOJIMUECTBE BEIIECTBA. ZIOMOJHUTEIbHO YUUTEJIEM B MIPAKTUYECKOU
P JTUTEPATypPOM.TIEPH | TIOUCKE U COOpPE | NEATCILHOCTH.
16 3 KommuectBo BemecTtsa. MoJib. "
OJIMYECKOM cucTe- | HHpOpMAIH,
Momnspnas macca. o
— MOH1. CJIyLIaTh €ro.
17 4 MoutsipHbIii 00BEM Ta30B.
18 5 Pewenue 3amay mmo remam:
«Monspnwiii 06vem 2aszos,
KOJIUYEeC80 8eujecmea.
19 1 CTerneHp OKHCIICHHSI. dopmupoBaHue NOHATHSA | YMeHHe paboTate | YMeHHe Ymenue
20 2 BaxHeiiime Kiacchl OMHAPHBIX O CTETICHH OKHUCJICHHUSI, C Y4eOHUKOM, paboTaTh B HCII0JIb30BaTh
coeHeHH. OKCHIBL. KJIACCOB COCIMHEHHIA, yYMEHHE napax, B 3HaHUS B OBITY.
21 3 OcHoBaHusl. YUCTHIX BEIIECTBAX U COITIOCTaBJIATD, rpynmnax,
22 4 Kucnorsl CMecsX. paboTats ¢ OTBEYaTh Ha
23 5 Comn dbopMyamu. BOIIPOCHI
24 6 CocraBnenue GopMmyJ1 COJIEH. YUUTEII.
25 7 O0001IEHNE U CUCTEMATU3ALMS 3HAHU I
o TeMe «BakHelIe Kinacchl 6PIHapHI>IX
COEIMHEHUIN
26 8 AMopdHbIE U KpUCTAJUIUYECKHE
BeIeCTBA. THUIBI KPUCTALTUYECKUX
pEleToK
27 9 YucTele BENECTBA U CMECH.
28 10 IIpakTuyeckas padora Ne3. «Ananus
1o4YBEI ¥ BOJAbD» UHcTpykTaxk Th
29 11 MaccoBas g0 KOMIIOHEHTOB B CMECH.
30,31 | 12,13 | Pemienue 3a7a4 Ha HAXOXJICHUE
MAacCOBOM JI0JJU KOMIIOHEHTOB CMECH.
32 14 IMpakTuueckas paGora Ned,

«[IpurotoBneHue pacTBopa caxapa c
3aJaHHON MacCOBOM Jo0Jeit
PacTBOPEHHOI'O BelECTBa» MHCTpyKTAM
Tb




33 15 OGo0IeH e U CHCTeMaTH3aIHs 3HAHUI
o Teme: «COeIMHeHUS XHMHIECKUX
JJICMEHTOBY.
34 16 Kontposbnas padora Ne 2 o teme
«CoeTMHEHUsT XUMUYECKUX
JJIEMEHTOB
35 1 @usmueckue sIBICHUSA B XUMUH. dopmupoBaHue NOHATUN | YMeHHE paboTaTh | YMEHHE BECTU Ymenue
36 5 U T 0 XMMHUYECKHX PEaAKIHX, | C yIeOHUKOM, } JTIAJIOoT, MHTETpUPOBATH
— WX TUMaX; yMEHUs NEPUOANECKOH paboTaTh B II0JIyYEHHBIE
37 3 3aKOH COXDAHCHNSA Macchl BemecTsa, | [WACATD Peakiuy i CUCTEMOH, napax, paborats | 3HaHHS B }
XHMHYECKHE YPABHEHHSL. pacCTaBiIsTh YPaBHEHUE | aJTOPUTMOM C YYUTEJIEM. MPaKTUYECKOU
38,39, | 456 | Pacu&rhi mo XMMHIECKUM yPABHEHUAM. B XMMHYECKHUX PEAKIMsIX. | TOCTAHOBKU KU3HU.
40 K03 QHUIIIEHTOB B
4142 | 7,8 TuUnbl XUMUYECKUX pPEAKIUH. XUMHUICCKHX
43 9 CKOpPOCTb XUMHUUECKUX PEaKLHH. YPaBHCHIAX,
Karanusatopsl. yMCHHIC
44 8 IpakTudeckas paGora Ne5. WHTCIPUPOBATDH
« [Ipr3HaKy XUMHUYECKUX PEaKIIU 3HaHWs U3 PU3MKH
Hucrpykrax Th B XHUMHUIO.
45 9 O00011IeHNE ¥ CUCTEMATH3ALUS 3HAHWI
110 TeMe «Mzmenenust, npoucxoosiyue ¢
gewecmeamuy.
46 10 KonTpoabnas padora Ne3. o teme
«H3menenus, npoucxodsuue ¢
gewecmeamuy.
47 1 PactBopenue kak (pusuko — xumudeckuii | dopmupoBanue nouaTHii | ®opMupoBanue ®opmupoBanue | opmupoBanue
nporecc. Turbl pacTBopos. IIoBTOPHBIA | o pacTBOpax, SJIEKTPO- yMeHHs paboTaTh ¢ | yMEHHsS yMEHHs
MHCTPyKTa) 110 T.b. JUTUYECKON y4eOHUKOM, paboTtath UHTETpUPOBATH
48,49 | 2,3 OnexrposuTHyeckas succonuanus (31) JUCCOLMAIINU, HOHHBIX aJITOPUTMAMH UHIUBUIYAIGHO | 3HAHHS O
u reopus OJL _ YpaBHEHUSX, KAUCIOTAX, | COCTaBJICHUS U B Mapax, pacTBopax,
50 4 VIonHLIe ypaBHeHHA peaxuuii OCHOBaHUH, COJISIX, HOHHBIX COTPYAHHYATH C | KHCIOTaX,
51 5 YCHOBHfI TPOTCKAHUA XMMITHCCKHX OKCHUJIOB, OKUCJIUTENIbHO- | YPaBHEHUH U YUHUTEIIEM, OCHOBaHMUSIX,
Eﬁ:ﬁ%gﬂﬁ:gj;ﬁigﬁ? ani BOCCTAaHOBUTEIBHBIX pPacCTaHOBKH yMeHHUe COJISIX ¥ OKCHaX
553 | 67 Kucnote: B ceere TOJL peakuusx. Kod((UIIMEHTOB B | 3a7aBaTh B ITIOBCE/THEBHYIO
54-55 | 8-9 OcHoBanust B cBete TO/] gg?gfﬁgg;f;;h_ BOTPOCHL HHSHD
56 10 Okcuibl, uX Kiaccu(UKaIys 1 CBOWCTBA. HbIX peaKiix
57 11 Counu, UX CBOMCTBA. '




58

12

TI'eneTnueckas cBsI3b MEXAY KilacCaMU
HCOPraHUYCCKUX COCTMHEHUM.

59

13

IpakTnyeckas padora Ne6. «CpoiicTBa
KHCJIOT, OCHOBAHUM, OKCHJIOB U COJIEM».
HNucrpykrax Th

60

14

O060011IeHNE ¥ CUCTEMATH3aU 3HAHWH
o Teme: «PacTBOpeHUE U PacTBOPHIY.

61,62

15,16

OKHCIUTETPHO-BOCCTAHOBUTEIILHBIC
peaxuuu (OBP).

63

17

CBoIiCTBa IPOCTHIX U CIIOKHBIX BEIIECTB B
ceere TOJl u OBP

64

18

IIpakTuyeckass padora Ne7. Pemenne
3KCIIEPUMEHTANIBHBIX 33jay 10 TeMe:
«OBP» Hucrpykrax Th

65

19

O06o00mu1eHne 1 cucTeMaTu3anys 3HaHUH
1o TeMe «PactBopenue. PactBopsl. CBoiicTBa
PacTBOPOB JJEKTPOJIUTOB, HOHHBIE
ypasaenus, OBPy.

66

20

HUToroBasi KOHTpoabHasi padoTa Ned 3a
KypC XUMHH 8 KJlacca

67,68

21,22

AHanu3 UTOTOBOM KOHTPOIILHOU PabOTHI.
[TopTpeTHas ranepes BETUKUX XUMHUKOB.




