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8 kiace (2 yaca B Henes10, Becero 68 yacos) YMK O.C.I'a6puessin @I'OC

HOACHUTEJIBHAA 3AIINCKA

Pabouas mporpamma y4eOHOro Kypca Mo XUMHH JUIsl 8 Kiacca pa3padorana Ha ocHoBe PI'OC BTOPOro MOKOJICHHUS, TPUMEPHOH MPOTrPaMMBI
OCHOBHOT'0 0011ero o0pa3oBaHus 1Mo XxuMmuM (0a30BbIi ypoBeHb) U aBTOpckoi mporpammbl O.C. I'abpuensHa (I'abpuensu O.C. mporpamma Kypca
xumun 1t 8-11 kimaccoB 001meoopazoBaTeNbHBIX Yupexkaenuit M: JIpoda,2010r).

[Tporpamma paccuutana Ha 68 yacoB (2 yaca B Henemo). [laHHas mporpamMmma KOHKpPETH3UPYET COJepiKaHue CTaHAapTa, Aa€T pachpeesieHue
y4eOHBIX YacoB IO pazeNaM Kypca, MOCIeI0BaTEIbHOCTh M3YyYEHHUSI TeM U Pa3elioB ¢ YU4ETOM MEXIPEIMETHBIX U MPEIMETHBIX CBS3€H, JIOTUKU
y4eOHOro Mpoliecca, BO3PAaCTHBIX 0COOCHHOCTEH yJaIuXxcs.

XuMUs, KaKk OJJHa U3 OCHOBOIIOJIAralolMX 00JacTel eCTECTBO3HAHMS, SIBJISETCS HEOTHEMJIEMOM YacTbio 00pa30BaHMsl MIKOIbHUKOB. Kaxablii
YeJIOBEK KMBET B MHUPE BEIECTB, IOITOMY OH JIOJKEH MMETh OCHOBbI (DyHJaMEHTAJIbHBIX 3HAHUN MO XUMHUM (XMMHUYECKash CUMBOJIMKA, XUMUYECKUE
NOHATHUS, (PAKThl, OCHOBHBIE 3aKOHBl M TEOPUHU), TMO3BOJISIIONIME BbIPpAOOTATh IMPEICTABIEHUS O COCTABE BEILECTB, MX CTPOCHHM, MPEBPAIICHUSX,
MIPAKTUYECKOM MCIIOJIb30BaHUM, a TAaKK€ 00 OMACHOCTH, KOTOPYIO OHM MOTYT IPEACTaBNIATh. M3yuas XuMuio, ydamiuecs y3HaIOT O MaTepuaIibHOM
€INHCTBE BCEX BEIIECTB OKPYKAIOIIEr0 MUPA, 0OYCIOBIEHHOCTH CBOICTB BEIIECTB MX COCTABOM M CTPOCHHMEM, ITO3HABAEMOCTH U NPEACKA3yeMOCTH
XUMHUYECKUX siBJIeHUH. M3yueHne cBOWCTB BEIIECTB M UX MPEBPAIEHUI CIOCOOCTBYET Pa3BUTHIO JIOTUYECKOTO MBILIUIEHHUS, a MpakTUyecKas padboTa ¢
BellecTBaMu (J1abopaTOpHBIE OMBITHI) — TPYAOIIOOMIO, aKKYPaTHOCTH U coOpaHHocTU. Ha mpumepe XuMuu ydaiuecs: MmojiyqaroT IPEICTaBICHUS O
METO/AX MO3HAHUS, XapaKTePHBIX JUIs €CTECTBEHHBIX HAYK (IKCIEPUMEHTAIBHOM U TEOPETUUYECKOM).

Pabouas nporpamma yueGHOro Kypca XUMHUU JiIsl 8§ Kjlacca COCTaBiIeHa Ha ocHOBe lIpuMepHOi mporpaMmbl OCHOBHOTO O0IIero o0pa3zoBaHUs
1o XxuMHHU (0a30BbIM ypOBEHb) M IPOrpaMMBbl Kypca XUMUU JUIsl ydaliuxcs 8 KiiaccoB 001eo0pa3oBaTesibHbIX yupexaeHuil aptopa O. C. 'abpuensna
(2010 roma).

[Tporpamma paccuntana Ha 68 4acoB (2 yaca B HEZIEIIO), B TOM YHCJIE Ha KOHTPOJIbHBIE pabOThI- 4 yaca, MpaKkTUYECKue padOThI —7 YacoB.
CopepxaHue MporpaMMbl HaIIpaBJI€HO HAa OCBOCHHE yYalllUMUCS 3HaHUM, yMEHUI 1 HaBBIKOB Ha 0a30BOM YPOBHE.
Henn n3ydyeHust xumuu B 8 Kiacce:

* OCBOCHHMC BAXHEHIIIMX 3HAHHI 00 OCHOBHBIX IMTOHATHSIX U 3aKOHAX XHUMUU, XUMHYECKOU CHMBOJIUKCE,



* OBJAJCHHE YMEHHMAMHU HAOIIOAATh XMMUYECKHE SIBICHHS, MPOBOAUTh XMMUYECKUH SKCIEPUMEHT, IPOU3BOJUTH PAacUeThl HA OCHOBE XUMHUYECKUX
(opMyI1 BEelecTB ¥ YpaBHEHUH XMMHYECKUX PEaKIuii;

* pa3BUTHE TI03HABATEIILHBIX HWHTEPECOB U MHTEIUICKTYAJIBHBIX CHOCOOHOCTEH B TMpolecce MPOBEACHHS XHMHYECKOTO HKCIEPUMEHTa,
CaMOCTOSITENILHOTO TPUOOPETEHHs 3HAHUI B COOTBETCTBUU C BOSHUKAIOIIUMH KHU3HEHHBIMHA OTPEOHOCTSIMH;

* BOCHHUTaHHUE OTHOMICHUS K XUMHUH KaK K OHOMY U3 (yHAaMEHTAIbHBIX KOMIOHEHTOB €CTECTBO3HAHUS U SJIEMEHTY O0IIEeUeIOBEYECKON KYIbTYPHI;

* IPUMEHEHHUE MOJYYEHHBIX 3HAHUH M yMEHHMH 111 0e30IacHOro HUCIOJIb30BAaHUS BELIECTB M MaTepHalioB B OBITY, CEJIbCKOM XO3SHCTBE U Ha
IIPOM3BOJCTBE, PEUICHMs NPAKTUYECKUX 3alad B IIOBCEIHEBHOM JKM3HU, NPEAYNPEKICHUS SBICHHUM, HAHOCAIIMX BPEXI 3I0POBBIO YEIOBEKA U
OKpY>Kalolllen cpene.

3agaun:

I.C(l)OpMI/IpOBaTB 3HaHWE OCHOBHBIX ITOHATHI U 3aKOHOB XHUMUH,

2. BocnuteiBaTh 00111€4YETIOBEUECKYIO KYIBTYPY;
3. Yuuth HaOM0AaTh, IPUMEHATh IOJIY4YE€HHbIE 3HAHHS HA MPAKTHKE.

JIMYHOCTHBIMM pe3yJabTaTaMi U3YUCHH IpEAMETA «XHUMHA» B 8 Kj1acce SABIISIOTCS CJICAYIOIINC YMCHUA:

® O0CO3HABATh €IUHCTBO U IIEJIOCTHOCTh OKPYKAIOLIET0 MHUPA, BO3MOKHOCTU €r0 II03HABa€MOCTH M OOBSCHUMOCTU HAa OCHOBE JOCTHKEHWH
HayKH;

® [IOCTENEHHO BHICTpaMBaTh COOCTBEHHOE IIEIOCTHOE MUPOBO33pPEHME: OCO3HABATh MOTPEOHOCTh U FOTOBHOCTHh K CaMOOOPa30BaHUIO, B TOM
4HCIIE U B pAMKaxX CaMOCTOSITEIIbHOU JEATEIIBHOCTH BHE LIKOJIBI;

® OIICHUBATh KU3HEHHBIE CUTYAIIMU C TOUKHU 3peHHsI Oe30macHOro o0pa3a >KM3HU U COXPaHEHMsI 3/10pOBbS;

® OIICHHUBATbh FKOJIOTMUECKUN PUCK B3aUMOOTHOILIEHUH YeJI0BeKa U MPUPO/IbI.

e (dopMHPOBATh 3KOJOTUYECKOE MBIIIICHUE: YMEHHE OLIEHUBATh CBOIO JESATENILHOCTh M OCTYNKHU APYTUX JIOAEH C TOUKH 3PEHUSI COXPaHEHUs
OKpY’Karollel Cpe/ibl - TapaHTa >KU3HU U OJ1aronoyqus JroAei Ha 3eMie.

MeTtanpeaMeTHBIMM pe3yJIbTaTaMU U3y4eHUs Kypca «XUMHsI» SBIsETCS (POPMUPOBAHNE YHUBEPCAIBbHBIX yueOHbIX neicTBuil (YVY /).

Pecynamusnvie YVII.

® CaMOCTOSITEJIbHO OOHAPYXUBATh U (DOPMYTUPOBATH YUEOHYIO TPOOIIEMY, ONIPEACIIATD el YueOHOM eI TEIbHOCTH;

® BBIJBUTaTh BEPCHUU pEIICHHs MpPOOJIEeMbI, 0CO3HABaTh KOHEYHBIN pPE3yNbTaT, BBIOMPATh W3 TIPEAJIOKECHHBIX M HCKATh CaMOCTOSITEIHHO
CpeCTBAa JOCTHKEHHS LIENH;

® COCTaBJIATh (MHAUBUIYaIbHO WIH B TPYIIE) IUIaH PEIICHUs TPOOIEMBbL;

e paboTasi 10 IJIaHy, CBEPATh CBOU JACUCTBUS C IENBIO U, TPH HEOOXOANMOCTH, UCIIPABIISTH OIIMOKH CaMOCTOSTEIBHO;

® B JIMAJIOTE C YUUTEIIEM COBEPIICHCTBOBATH CAMOCTOSTEIIEHO BEIPA0OTAaHHBIE KPUTEPHH OIICHKH.



Tloznasamenvhuovie YVJ/I:

® aHaJIM3UPOBATh, CPABHUBATH, KIACCUPHUIIMPOBATH U 0000MAaTh (DAKTHI U SBICHUS. BBISBIATE IPUYHHBI U CIICACTBUS POCTHIX SIBICHUI.

® OCYIICCTBIISTH CPABHEHUE, KIIACCU(DUKALINIO, CAMOCTOSITEIILHO BBIOMPAsi OCHOBAHUS M KPUTEPHH ISl YKa3aHHBIX JIOTHYECKUX OTICpPaIlHii;

® CTPOUTH JIOTHYECKOE PACCYKICHUE, BKIIFOUYAIOIIEE YCTAHOBJICHUE TIPUYHHHO-CIICCTBEHHBIX CBSI3CH.

® CO37aBaTh CXEMATHUYECKUE MOJICIH C BBIJICIICHHUEM CYIIICCTBEHHBIX XapaKTEPUCTHK O0BEKTA.

® COCTAaBIISITh TE3UCHI, PA3JIUYHBIC BUBI IUIAHOB (MIPOCTHIX, CIIOKHBIX U T.I1.).

e 1peoOpazoBbIBaTh MHPOPMAILIMIO M3 OJHOTO BHJIA B IPYroi (TaOIUIly B TEKCT U TIp.).

® yMETh OMNpPEACISATh BO3MOXKHBIC MCTOUYHUKH HEOOXOTUMBIX CBEICHUM, MPOW3BOANTH MOMCK MH(OpMAINU, aHAM3UPOBATh U OLICHUBATH €&
JIOCTOBEPHOCTb.

Kommynuxamuesnwvie YVJ{:

CaMoCTOSATEIbHO OpPraHU30BbIBaTh yueOHOE B3aMMOJEUCTBUE B Ipymre (OmpenesisTh oOLue LenH, pacupeneisiTh PoJid, JOTOBApUBATLCSA APYT C
JIPYTOM U T.1.).
IIpenMeTHBIMU pe3yabTATAMM H3YYCHUS NIPEIAMETA SIBJISIOTCS CISAYIOIINE YMEHUS:
® OCO3HAHHE POJIU BEIIECTB:
- OIPEJIENISITh POJIb PA3IMIHBIX BEIIECTB B IPUPOJIC U TEXHUKE;
- 00BSCHSATDH POJIb BEIIECTB B UX KPYTOBOPOTE.
® PAaCCMOTPECHHE XUMHYECKHX POIECCOB:
- MPUBOJIUTH IPUMEPHI XUMHYECKUX TIPOIIECCOB B IPUPOJIC;
- HaXOJIUTh YEPThl, CBUIECTEIHCTBYIONINE 00 OOIMIMX MPU3HAKAX XUMHUYECKHUX MPOIECCOB U UX Pa3IHUHUsIX.
® WCITOJIb30BAHNE XUMHUYECKUX 3HAHHUH B OBITY:
— OOBSICHATE 3HAUEHHE BEIIECTB B )KU3HU U XO35HCTBE UeJIOBEKA.
OOBSCHATH MU C TOUKHU 3PCHUSI XUMHUH:
— MIEPEYHCIIATH OTIUIUTETHHBIC CBOMCTBA XUMHUYECKHX BEIIIECTB;
— pa3nuYaTh OCHOBHBIE XUMUYECKHUE MPOIIECCHI;
- OIPEJICIISITh OCHOBHBIE KJIACCHl HEOPTaHUIECKHUX BEIICCTB;
- MIOHUMATh CMBIC]I XUMHUYECKHX TEPMHUHOB.
® OBJIAJICHUE OCHOBAMH METOIOB ITO3HAHUS, XaPAKTEPHBIX I €CTCCTBCHHBIX HAYK:
- XapaKTepHU30BaTh METOJIbI XUMHUCCKON Hayku (HAOII0IeHUE, CPaBHEHHE, SKCIIEPUMEHT, U3MEPEHHE) U MX POJIb B IIO3HAHUHU TIPUPO/IHI;
- MPOBOJUTH XUMUYECKUE OMBITHI M SKCIIEPUMEHTHI 1 OOBSICHATH UX PE3YIbTATHI.
® YMCHHE OIICHHBATH IIOBEJICHHUE YSIIOBEKA C TOUKH 3PEHUS XUMUYICCKOW 0€30TTaCHOCTH 110 OTHOIICHHUIO K YEIOBEKY U IPUPOJIEL:
- HCTIOJIb30BaTh 3HAHUS XUMHH MIPH COOIIOIEHUU MPABUI UCIIOIH30BAHMSI OBITOBBIX XMMHUECKUX MPENapaToOB;

— pa3jinyaTb OITaCHBIC U 0Oe30macHbIC BEIIECTBA.



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

YMK O.C. I'aopuensana.

Ne | HammeHoBaHUe TeMbI Bcero N3 Hux
n/n 4acoB
IIpakTHyeckue padoThI KonTpoanb YPOKH
HbIe
padoTsI
1. | Tema 1.BBencuue 8 Nel,No2. ITpuémel obpatenus ¢ 1a00paTopHbIM 000PYIOBaHUEM U 4
HAOJIIOJICHHE 32 TOPSINEH CBEUOM.
2. | Tema 2. 8 K.p. Nel 6
ATOMBI XUMHUYECKUX 3JIEMEHTOB
3. | Tema 3. 5 5
IIpoctsle BeniecTra
4, Tema 4. 16 Ne3. Anann3 HOYBHEI ¥ BOJBI. K.p. Ne2 13
CoennHeHNsT XUMHUYECKHX Ne4. ITpurorosieHue pacTBopa caxapa ¢ 3alaHHOW MaccOBOH Joyei
3JIEMEHTOB PacTBOPEHHOI'0 BEILECTBA.
5. | Tema 5. 12 Ne5. ITpH3HAKM XUMHYECKUX PEAKIUIA. K.p. \e3 10

M3MeHneHus1, MpoUCXOISIINE C
BEILlECTBAMMU.




6. Tema 6. 22 Ne6.CBolicTBa KMCIIOT, OCHOBAHHI, OKCH/IOB M COJICH. Hrorosas 19
K.p. Ne4
PactBopenue. PactBoprl. CBoiicTBa Ne7. PenteHue 3KkCiepUMEHTAIBHBIX 3a]1a4.
pPacTBOPOB AJIEKTPOIIUTOR.
Hroro: 70 6 4 58

Tema 1. BBenenne B xummnio (8 )

COJAEPKAHUE U3YYAEMOI'O KYPCA

8 KVIACC

XuMusg — HayKa O BCHICCTBAX, UX CBOMCTBaX U MMPEBPALICHUAX.
IToHsTHE O XUMHUYECKOM DJIECMCHTE B (bopMax €ro CynmeCTBOBaHUA: CBO6OI[HI)IX aToMax, MPOCThIX U CIOXKHBIX BCHICCTBA

HpeBpameHI/m BCIIICCTB. OTnnune XUMHYECKUX peaKuHﬁ oT C];)I/IBI/I‘-IGCKI/IX sIBIIeHUM. POb XMHH B )KM3HH YEJIOBEKA.

Kpartkue cBeneHust M3 MCTOPUU BOSHUKHOBEHHS W pazBuTusi xumuu. [lepuox anxumun. Ilonstie o ¢pumocopckom kamue. Xumus B XVI B.
Pa3Butne xumun Ha Pycu. Poib oTeuecTBEHHBIX yUEHBIX B CTAHOBJIICHUM XUMUYECKOW HaykH - paboTel M. B. JlomonocoBa, A. M. bytnepoga, /. U.

Menneneena.

XuMudeckass CHMBOJIMKA. 3HAKM XHUMHYECKHX DIIEMEHTOB U MMPOUCXOKACHUC HX Ha3BaHUM. XHMMHYECKHUE (I)OpMy.]'IBI. Hupekcel u
KOB(I)(l)I/II_II/IeHTBI. OTHOCHUTENbHBIC aTOMHAS U MOJICKYJISIpHAss MAaCCBI. Pacder MaccoBoil J0IU XUMHUYECKOTO 3JIEMEHTA 110 (I)OpMy.He BCIICCTBA.
Hepnonnqecxaﬂ CUCTEMAa XHUMHUYCCKUX JJICMCHTOB I[ H. MeH,[[eJ'IeeBa, €C CTPYKTYpa: MaJIbIC U OoJIbIIIHE Mepruoabl, rpylImbl U MOATPYIIIbI

(rmaBHas u nobouHas). [lepronuueckas cucremMa Kak CrpaBOYHOE MOCOOHE JIJIst TOJIYUSHHS CBEJICHUN O XUMHUUYECKHUX dJIEMEHTaX.

PacuéTHbie 3aJavH. 1. HaxoxaeHue OTHOCHTEIbHOU MOHGKy.]'IprHOﬁ MacChl BEIIECTBA MO €ro XHMHUYECKOMH (bopMyne. 2. BreramciaeHne

MacCOBOM J0JIM XUMUYECKOTO JIEMEHTA B BEIIECTBE 10 €ro hopmye.

IIpakTyeckas padora Ne 1

[IpaBuia TexHuku 0€30MaCHOCTH MpHU paboTe B XuMU4eckoM kabuHete. JlabopaTopHoe 000pyaoBaHKe U 0OpallieHrue C HUM.

IIpakTuyeckass padora Ne 2

Hab6mronenue 3a ropsieii cBe4oii.




IIpeMeTHBbIE Pe3YIbTAThI 00YUeHHS

VYyamuiicst TOKEeH ymems:

WCIIOJIb30BATh MPU XapPaKTEPUCTUKE BEIIECTB HNOHATHS: «aTOM», «MOJIEKYJa», «XMMHUYECKHHU 3JIEMEHT», «XMMHYECKHI 3HAaK, WIA CHUMBOIDY,
«BEILIECTBO», «IIPOCTOE BEILIECTBO», «CIOKHOE BEUIECTBO», «CBOMCTBA BEIIECTBY», «XUMUYECKHE SBICHUS», <«DUIMUECKUE SIBICHUS,
«KOd(PPHULINEHTHI», KHHICKCH», «OTHOCUTENbHAS aTOMHAs Maccay, «OTHOCUTEIbHAS MOJICKYJISIpHAs Maccay, «MaccoBast JI0JISl SJIEMEHTaY;

3HaTh: IPEIMETHl U3YUEHHUSI €CTECTBEHHOHAYUYHBIX JIUCLUHIUIMH, B TOM YHUCIE XMMUU; XUMUYECKHE CUMBOJIbI, UX Ha3BaHUS U IPOU3HOILICHHUE;
KJIacCU(UIIUPOBATH BEIIECTBA MO COCTABY HA MPOCTHIE U CIIOKHBIE;

pasyinyaTh: Tela U BEIECTBA; XMMUYECKUI JIEMEHT U IIPOCTOE BEILECTBO;

OIMCHIBATh: (HOPMBI CYIIECTBOBAHHUS XMMHUYECKUX DJIEMEHTOB (CBOOOJHBIC aTOMBI, NMPOCTHIE BEIIECTBA, CIOKHBIC BEIIECTBA); TAOIUYHYIO
dbopmy Ileproamueckoil CUCTEMBl XMMHYECKHX JJIEMEHTOB; TOJIOKeHWEe dyieMeHTa B Tabmuie . M. MenneneeBa, WCIONB3ys IMOHSATHS
«IIEePUOY», «TPYIIay, «TJIaBHAs MOATPYINay, «10004Has MOATPYIINAY; CBONCTBA BEIIECTB (TBEPBIX, )KUIKHUX, Fa3000pa3HbIX);

OOBSICHATh CYNIHOCTh XWMHYCCKHUX SIBJICHHA (C TOYKM 3pPEHUS ATOMHO-MOJICKYJIIPHOTO YYCHHS) W WX NPUHIUIHUAIBHOE OTIHYHE OT
(U3NIECKUX SIBIICHUIA;

XapaKTepU30BaTh: OCHOBHBIE METO/bI U3yYEHHS] €CTECTBEHHBIX IUCIUIUIMH (HaOII0JCHHE, SKCIIEPUMEHT, MOJICTMPOBAHUE); BEIIECTBO MO €T
XUMHUYECKON (QopMyae COrfacHO IUIaHY: KaueCTBEHHBIM COCTaB, THN BelIeCTBa (IIPOCTOE WM CIIOXKHOE), KOJMYECTBEHHBIH COCTaB,
OTHOCHUTEJIbHAsI MOJIEKYJISIpPHAsl Macca, COOTHOIIEHHE MacC 3JIEMEHTOB B BEILECTBE, MAaCCOBbIE JIOJU 3JIEMEHTOB B BELIECTBE (JUIS1 CIOMKHBIX
BEIIECTB); POJIb XUMUHU (TIOJIOKUTENBHYIO U OTPHUIIATETILHYIO) B )KU3HU YEIIOBEKa, apr'yMEHTHUPOBATh CBOE OTHOIIEHHE K 3TOH mpobieme;
BBIYHMCIIITH OTHOCUTEIBHYIO MOJIEKYJISIPHYIO MAcCy BEIIECTBA M MAaCCOBYIO JOJII0 XUMUYECKOIO AJIEMEHTA B COCINHECHMUSIX;

MIPOBOAUTH HAOIO/IEHUS CBOMCTB BELLIECTB U SIBJICHUM, IPOUCXOISIINX C BEIIECTBAMU;

COOJTIOAATh MpaBUiIa TEXHUKH 0€30MaCHOCTH MPHU MPOBEACHUH HAOIIOICHUH U Ta00OPaTOPHBIX OMBITOB.

MertanpeamMeTHbie pe3yJabTaThbl 00y4eHus!

VYyamuiicst JOJKEH ymems:

OTIPEAETSATH IPOOJIEMBI, T. €. yCTaHABIMBATH HECOOTBETCTBUE MEXK Y JKETTAEMbIM U JICHCTBUTEIHHBIM;

COCTaBJIATH CJIOKHBIN IUIAH TEKCTA;

BJIAJIETh TAKUM BUJIOM HU3JI0KEHUS TEKCTa, KaK [IOBECTBOBAHUE;

MOJ1 PYKOBOJICTBOM yUYHUTEIIs TPOBOAUTH HEMTOCPEACTBEHHOE HAOIIOICHUE;

MO/ PYKOBOJICTBOM YUHUTENSI OPOPMIISTH OTUET, BKIIFOUAIOIINI ONMMCAaHKe HAOII0IEHUS, €T0 Pe3yIbTaTOB, BEIBOJIOB;



® CIIOJIb30BaTb TaKOU BUJA MBICIICHHOT'O (I/IILCaJIBHOFO) MOJCIIMPOBAHHUA, KaK 3HAKOBOC MOJICIUPOBAHHUC (Ha MNpuUMEpPE 3HAKOB XHUMHUYCCKUX
3JIEMEHTOB, XUMHYECKHUX (popmyi);

® UCMOJNB30BaTh TAKOW BUJ MAaTEPHAIHHOTO (IIPEIMETHOTO) MOJACIUPOBAHHS, KaK (H3MUECKOE MOJICITUpOBaHHE (HA MPUMEPE MOJCIUPOBAHUS
aTOMOB M MOJIEKYN);

® T0JyYaTh XMMUYECKYIO HHPOPMAIIUIO U3 Pa3IHYHBIX HCTOYHHKOB;

e ompenenaTh OOBEKT U acleKT aHAIN3a U CHHTE3a;

® ompeneNnsaTh KOMIIOHEHThI 00BEKTa B COOTBETCTBUU C aCTICKTOM aHaJIHM3a U CHHTE3a;

® OCYIIECTBIISATh KAYECTBEHHOE M KOJIMYECTBEHHOE OMTUCAHNE KOMIIOHEHTOB OOBEKTa;

® OmpeneNsaTh OTHOIIEHHS 00BEKTA C APYTUMH O0BEKTAMU;

® OIpeneNsiTh CyNIeCTBEHHbBIC MPU3HAKU 00BEKTA.

Tema 2. ATOMBI XUMHYECKHX 3JIeMeHTOB (8 u)

ATOMBI Kak ¢opMa CyIIECTBOBAaHUS XMMUYECKHUX 3JeMEHTOB. OCHOBHBIE CBEJECHHS O CTPOEHUHM aTOMOB. JlOKa3aTenbCTBa CIOXKHOCTH
cTpoeHus aromoB. OnbiThl Pezepdopaa. [Inanerapnas Moaenb cTpoeHus: aToMa.

CoctaB aTOMHBIX AACP: IPOTOHBI H HeﬁTPOHLI. OTHOocuTeNnbHAsA aToMHas Macca. B3amMOCBSI3b MHOHSITHH «IIPOTOH», ((HeﬁTp0H>>,
«OTHOCHUTCIIbHAA aTOMHas Macca».

HN3meHeHne uncia IMPOTOHOB B AJIpC aTOMA - 06p8.30BaHI/Ie HOBBIX XUMHWUYCCKHUX JJICMCHTOB.

HN3MmeHeHune 4ucia HeﬁTpOHOB B d4p€ aroMma - 06p2130BaHI/Ie HU30TOIIOB. COBpeMeHHOG ONPCACIICHUEC TIOHATUA «XUMHYECKHUM 3JIEMEHT.
H3o0To0mBI KaK PAa3HOBHUAHOCTH aTOMOB OJHOI'O XUMHWYECKOI'O DJICMCHTA.

OnekTpoHbl. CTpoeHue 3JIEKTPOHHBIX 000J0YeK aToMOB XuMHYeckux siemeHToB Nel-20 mepuomuueckoi cuctembl [[. M. Menneneesa.
[TonsiTHE O 3aBEPIIEHHOM U HE3aBEPIICHHOM JIEKTPOHHOM CJI0€ (IJHEPreTUUYECKOM YPOBHE).

[Tepmonnueckas cuctema xumudeckux snemeHToB J[. M. MeHnmeneeBa U cTpoeHHE aTOMOB: (U3MYECKHUH CMBICI TMOPSIKOBOTO HOMEpa
3JIEMEHTa, HOMEepa TPyIIIbl, HOMEpa NepUoa.

M3MeHeHne yuclia 3J€KTPOHOB Ha BHEIIHEM 3JIEKTPOHHOM YpPOBHE aToMa XHUMHYECKOro 3JeMEHTa - OOpa3oBaHHME MOJOXKHUTENbHBIX U
OTpHUIaTEeNbHBIX HOHOB. MOHBI, 00pa3oBaHHbIE aTOMaMH METAJUIOB U HeMeTaJI0B. [IpunHbI U3MEHEHHSI METAJUIMYECKUX U HEMETAINTINYECKIX CBOMCTB
B IIepUOJIaX U IpyIMIax.



O6pa3oBanue OuHapHBIX coenuHeHni. [lonaTre 06 noHHOM CBs3U. CXeMbI 00pa30BaHUsI HOHHOM CBS3H.

B3aumopeiicTBie aTOMOB XMMHMYECKUX 3JIEMEHTOB-HEMETAIJIOB MEXIY CO00i - 00pa3oBaHUE ABYXaTOMHBIX MOJIEKYJ MPOCTBIX BEIIECTB.
KoBanentnast HemossipHasi XUMUYeCKasi CBSI3b.

DNEKTPOHHBIE U CTPYKTYpPHBIE (POPMYIIBL.

B3aumoneiicTBue aTOMOB XHMHUYECKHUX JJIEMEHTOB-HEMETAIZIOB MEXKIy co00i - oOpa3oBaHWe OWHAPHBIX COCAMHCHUN HEMETAIIOB.
DJIEKTPOOTPULIATENBHOCTD. [IOHATHE O KOBaJIGHTHOM MOJISIPHOM CBSI3H.

B3aumojeiicTBuE aTOMOB XMMHYECKHX JJIEMEHTOB-METAJUIOB MEXIYy CO00i - 00pa3oBaHHE METAIMYECKHX KpUCTALIOB. [loHsTHE O
METAJUINYECKON CBA3H.

JemoHcTpanuu. Mojen aToMoB XUMUYECKHUX 1eMeHTOB. [leprnoauueckas cucrema xumuueckux anemenToB Jl. . Menneneesa.

IIpeaMeTHbIE PE3YJIbLTATHI 00YYEHHUS

Ydamuucs JOJKEH ymems:

® UCIIOJB30BaTh IPU XaPAKTEPUCTUKE ATOMOB IOHATHUS: «IIPOTOH», «HEUTPOH», «INEKTPOH», «XUMHUUECKUU DIEMEHT», «MacCOBOE YHCIIO»,
«HM30TOI», <OIEKTPOHHBIN CJIOW», «IHEPreTUYECKUN YPOBEHBY, «IJIEMEHTBI-METAUIBDY, <«DJIEMEHTBI-HEMETAIUIBI»;, IIPU XapPAKTEPUCTUKE
BEIIECTB MOHITHUSI «MOHHAS CBS3bY», KHOHBDY, «KOBAJICHTHAS! HETIOJSPHAS CBA3b), «KOBAJICHTHAS MOJSIPHAS CBSI3b», «3JIEKTPOOTPUIATEILHOCTDY,
«BAJIEHTHOCTbBY, «METAIIJINYECKAs CBI3bY;

® OIKCHIBATH COCTaB M CTPOCHUE aTOMOB JIEMEHTOB C MOPAIKOBBIMU HOMepamu 1—20 B Ileprognyeckoit cucteMe XUMHUECKUX AJIEeMEHTOB /.
H. Menneneena;

® COCTaBIIATh CXEMBI PACTIPECICHUS JIEKTPOHOB TI0 SJIEKTPOHHBIM CJIOSIM B AJIEKTPOHHOM 000JI0UKE aTOMOB; CXeMbI 00pa30BaHMS Pa3HBIX THUIIOB
XUMHUYECKOH CBSA3U (MOHHOM, KOBAJIEHTHOM, METAJIITUYECKON );

® OOBSCHATH 3aKOHOMEPHOCTH W3MEHEHHMS CBONCTB XHMHUYECKUX DJJIEMEHTOB (3apsiOB SAep aToOMOB, YHCIAa DIIGKTPOHOB Ha BHEIIHEM
3JIEKTPOHHOM CJIOE, YUCIIO 3allOJIHSAEMbIX JIEKTPOHHBIX CJIIOEB, PAJUYC aTOMa, AIEKTPOOTPULATEIBHOCTh, METANIMYECKUE U HEMETAIIINYE CKUE
CBOICTBA) B mepuojax W rpymmax (TiaaBHbIX noarpynmnax) [lepuomudeckoit cuctemsl xumuueckux snemeHToB J[. M. MenpaeneeBa ¢ TOUku
3pEHUS TEOPUU CTPOEHUS ATOMA;

® CpaBHMBATh CBOMCTBa aTOMOB XMMHYECKHX 3JIEMEHTOB, HAXOISIIMXCA B OJJHOM MEPUOJE WIM TWaBHOM noarpynme [leprnoandeckoit cucTemMbl
xumMudeckux 3eMeHToB J[. 1. MenneneeBa (3apsiioB siep aTOMOB, YKCIa JIEKTPOHOB HAa BHEITHEM 3JIEKTPOHHOM CJIO€, YHCIIO 3aIOJIHIE MBIX
ANEKTPOHHBIX CIIOEB, PAUYC aTOMa, SIEKTPOOTPHUIIATEIEHOCTh, METALTUIECKIE U HEMETAITTNYECKHE CBOMCTBA);

® J1aBaTh XAPAKTEPUCTUKY XMMHUYECKUX DJIEMEHTOB MO MX MoJjiokeHnto B [leproandeckoit cucreme xumuueckux siemMeHToB . M. MenneneeBa



(XMMHYeCKUI 3HaK, MOPSAKOBBIA HOMED, IEPUOJ, TPYIIA, IOATPYIIA, OTHOCUTENbHAS aTOMHAsI Macca, CTPOEHUE aToMa — 3apsi sipa, Yucio
MIPOTOHOB U HEMUTPOHOB B Ape, 00IIee YUCIIO IEKTPOHOB, PACIPEIEICHUE ANEKTPOHOB 10 SJIEKTPOHHBIM CIIOSIM);

OTIPENIeNIATh THII XMMUYECKOH CBSI3M 10 (popMyJie BEIIECTBa;

IIPUBOJIUTH IIPUMEPHI BELIECTB C PAa3HBIMU TUIIAMU XUMUYECKOU CBS3H;

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

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

COCTaBJIATH GOPMYJIbI OMHAPHBIX COEIUHEHUHN 10 BaJICHTHOCTH;

HaXOJUTh BAJIGHTHOCTh AJIEMEHTOB 110 opMyJie OMHAPHOTO COEAUHEHUS.

MeTaleeL[MeTHLIe pe3yJbTaThbl oﬁyqe}mﬂ

Ydamuucs JOJKEH ymems:

(hOopMyIIMPOBATh THUIOTE3Y 1O PEMICHUIO TIPOOIIEM;

COCTaBJISTh TUIAH BBIMOTHCHHS YI€OHOM 3a/1a4¥, PEIICHHS TPOOJIEM TBOPUYECKOTO M IIOMCKOBOTO XapaKTepa, BHIMOTHCHHSI IPOSKTa COBMECTHO C
YVAUTEIIEM;

COCTAaBIISATh TE3HUCHI TEKCTA,

BIIA/IETh TAKUM BUJIOM HU3II0KEHUS TEKCTa, KaK OMHCAHUE;

WCIOJIb30BaTh TAaKOW BHJI MBICIEHHOTO (HMI€albHOT0) MOAENUPOBAHMS, KAaK 3HAKOBOE MOJECIUpPOBaHHE (HA MPUMEPE COCTaBICHHS CXEM
00pa30oBaHMs XUMUYECKOW CBA3H);

MCIOJIb30BATh TAKOU BHJI MaTePUATBHOTO (TIPEIMETHOT0) MOJISITUPOBAHUS, KaK aHAIIOTOBOE MOJICITMPOBAHNUE;

MCIOJIb30BaTh TAKOW BHUJ MaT€PHAIBHOTO (ITPEIMETHOT0) MOJEIMPOBAHUS, KaK (hU3HUecKoe MOIeTUpoBaHue (Ha MpUMepe MOJENel CTPOCHUS
aTOMOB);

OTIpeICIIATh OOBEKTHI CPABHEHHUS M ACTIEKT CPABHCHHSI 0OBEKTOB;

BBITIOJTHSATE HETIOJTHOE OTHOJIMHEIHOE CPaBHEHHUE;

BBITIOJTHSATH HETIOJTHOE KOMIUIEKCHOE CpaBHEHUE;

BBITIOJTHSATE TOJTHOE OJTHOJTMHEHHOE CpaBHEHHE.

Tema 3. IlpocTbie BemecTBa (54)

ITonoxeHne METANIOB U HEMETALJIOB B HepHOﬂquCKOﬁ CUCTCMEC XHUMHUYCCKHUX OJICMCHTOB ﬂ . MengeneeBa. BaxHelme IIPOCTHIC

BEIIECTBA - METAIIJIBL: KeJIe30, AIFOMUHUIA, KaubIMil, MAarHUH, HATpUid, Kanuii. O0mue Gu3nueckre CBOMCTBa METAIIOB.



Baxneiiimue mnpocThie BellecTBa - HEMeTaluibl, 0oOpa3oBaHHbIE aTOMaMHU KHCIOpPOJa, BOAOpOJa, a3oTa, cepbl, ¢ocdopa, yriepoaa.
CriocoOHOCTh aTOMOB XMMHUYECKHX 3JIEMEHTOB K OOpa30BaHUIO HECKOJBKUX MPOCTHIX BEIIECTB - aUIOTPOIUS. AJUIOTPOIHBIE MOIU(PHKAINN
Kuciaopoaa, pochopa u onoBa. MeTamInuecKue ¥ HEMETANTMYECKHE CBOWCTBA MPOCTHIX BenlecTB. OTHOCUTENBHOCTD AETCHHUS MPOCTHIX BEIIECTB Ha
MeETaJuIbl U HEMETAJLIBI.

[Tocrosinnas ABoraapo. KomudectBo BemectBa. Monb. MounsipHas macca. MoJsipHbIii 00beM ra3000pa3HbIX BemlecTB. KpaTHble eIMHHUIIBI
KOJIMYECTBA BELIECTBA — MUJUIMMOJIb M KUJIOMOJIb, MUJUIMMOJISIPHAs U KUJIOMOJIIpHAsl MacChl BEILIECTBA, MUJIJIUMOJISIPHBIN U KWJIOMOJISIPHBIN 00BEMBI
ra3000pa3HbIX BEIIECTB.

PacueThl ¢ ucmonb30BaHUEM MOHATHH «KOJIUYECTBO BCIICCTBA», «MOJIApHAAd Maccay, ((MOHSIpHBIfI 00BeM ra3oB», «IIOCTOsIHHAsA ABoranpo».

PacuyerHble 3amauu. 1. Brruucienune MOJ'IHpHOfI MacCChl BCIHICCTB IO XHMMHYCCKHM Q)opMleaM. 2. PacdueTnsl ¢ ucnonn30BaHHEM NOHSITHH
«KOJIMYCCTBO BCHICCTBA», «MOJISIpHAA MACCa», <<MOJ'I$IpHLII>i 00BeM ra3oB», «IIOCTOsIHHAA ABoraszo».

I[eMOHCTpa].lI/II/I. HeKOTOpLIe MCTalJIbl U HEMCTAIJIBI KOJIMYCCTBOM BCIICCTBA 1 MOJIB. Moaenb MOJISIPHOI'O obneMa ra3006p33HLIX BCIICCTB.

IIpeanMeTHbIE PE3YJabTATHI 00YYEeHHUSs

Yyamuiicst JOJKEH ymems:

® CIIOJIb30BAaTh MPH XapPAKTEPUCTUKE BEIIECTB MOHATUSA: «METANIIBD», «UIACTUYHOCTBY, «TEIUIONPOBOJAHOCTBY, «IIEKTPOIPOBOTHOCTD,
«HEMETAJTBI», «aJNIOTPOIUS», «aJUIOTPOMHBIC BUTOU3MEHEHUS, UITH MOJUDUKALIUN Y,

® ONUCHIBATH IIOJIOKCHHUE JJIEMEHTOB-META/UIOB W JJIEMEHTOB-HEMeTalIoB B Ilepwoawdeckoidl cucreme XuMuYeckwx odiemeHtoB J[. .

Menneneena;

KJacCU(UIIUPOBATH IPOCTHIE BEIIECTBA HA METAIIJIBI U HEMETAJLIbI, SJIEMEHTHI;

OTIpEeAETSATh MPUHAICKHOCTh HEOPTAHMUECKUX BEIIECTB K OJTHOMY U3 U3yYEHHBIX KJIACCOB — METAJIIbl U HEMETAaJLIbI;

JI0Ka3bIBaTh OTHOCUTEIBHOCTH JICJICHHS MMPOCTHIX BEIIECTB Ha METAIIIIbI U HEMETAJLIHI;

XapakTepU30BaTh 001mKe GU3NIECKHUE CBONCTBA METAIIJIOB,;

YCTaHABIIMBATh TMPUYHMHHO-CIICJICTBEHHBIC CBSI3U MEXIY CTPOSHHEM aroMa M XUMHYECKOW CBSI3bI0 B MPOCTBHIX BEMIECTBAX — MeETalIaX M

HEMeTalIax;

O0BSICHATH MHOT00Opa3ne MPOCTHIX BEMIECTB TaKUM (haKTOPOM, KaK ajIOTPOIHS;

OIHCHIBATH CBOWCTBA BEIIECTB (HA MpUMEpax MPOCTHIX BEIIECTB — METAJIOB M HEMETAJLIOB);

COOTIOAATh MpaBUJIa TEXHUKHU 0€30MaCHOCTH NPU IPOBECHUH HAOIIOICHUN U JIa0OPATOPHBIX OIBITOB;

WCIOJIb30BaTh MPU PEIICHUH PACUETHBIX 3aJau MOHATHS: «KOJHMYECTBO BEIIECTBA», «MOIbY», «IIOCTOSIHHAs ABOTaIpo», «MOJSPHAS Maccay,

«MOJISIPHBIA 00bEM T'a30B», «HOPMAJILHBIC YCIOBHUSY;

® TMPOBOJUTH PACUETHI C HCIIOJIb30BAHUEM TOHITHI: «KOIWYECTBO BEIIECTBA», «MOJIIPHAS Macca», «MOJIAPHBIA 00BEM Ta30By», «IOCTOSHHAs
ABoraapoy.



MeTanpeamMeTrHbie pe3yJibTaThl 00y4eHUs
VYyamuiicst JOJKEH ymems:

® COCTaBJIATHb KOHCIICKT TCKCTA,

® CaMOCTOATECIBbHO UCIIOJB30BATH HCIIOCPEACTBEHHOC Ha6J'IIOIIeHI/Ie;

® CaMOCTOATCIBHO O(bOpMJ'I?ITB OTYCT, BKJIFOYAIOIIUM OITFICAHHE Ha6J'IIO,Z[CHI/IH, €ro pe3yjbTaTOB, BEIBOJIOB,
®  BBIINOJJHATH IMOJTHOC KOMIIJICKCHOC CPABHCHUC,

L4 BBITIOJIHATL CPABHCHHUE 110 aHAJIOTUH

Tema 4. CoeauHeHHs] XHMHYECKHX dj1eMeHTOB (16 u)
Crenenb okucnenus. OnpeaeneHue CTENeHH OKUCIEHUS 3JIEMEHTOB 110 XUMUYECKOH Gopmyne coequnenus. CocraBneHue Gopmya OMHAPHBIX

COeMHEHMH, O0IIHii crioco® X Ha3bIBaHMs. bUHApHbBIE COENMHEHUS: OKCHUIBI, XJIOopuabl, cynbdunsl u ap. CocraBienue ux ¢opmyi. [IpeacraBurenu
OKCHJIOB: BOJIa, YIJIEKUCIIBIH ra3 U HeraiieHas u3BecTh. [IpeacraBurenu 1eTy4yux BOJOPOIHBIX COSUHEHHI: XJIOPOBOAOPO M AMMHUAK.

OcHOBaHHsI, MX COCTaB M Ha3BaHHWA. PacTBOPMMOCTh OCHOBaHHMHM B Boje. Tabmuiia pacTBOPUMOCTH THJIPOKCHIOB M COJEH B BOJIE.
[IpeacraBuTenu mienoyel: THAPOKCUILI HATpHUs, Kanusd W Kaiblus. [loHATHE O KauyeCTBEHHBIX peakiusax. MHmukatopel. M3MeHEHHE OKpacKu
WHJIMKATOPOB B IICIIOYHOM cpejie.

KI/ICJ'IOTH, HX COCTaB W Ha3BaHUI. Knaccmbnxauns{ KHUCJIOT. Hpe)ICTaBI/ITeJ'II/I KHCJIOT: CC€pHasd, COJIAHAA W a30THasd. H3meneHue OKpaCKu
HHAUKATOPOB B KHCJIOTHOM cpeac.

Counn Kak MpOU3BO/IHBIE KUCIOT U OCHOBaHMM. X cocTaB u HazBaHus. PactBopumocTs coneit B Boje. [IpencraBurenu coneil: Xaopug HaTpus,
KkapOoHaT u GocdaT KaabIHs.

AMopdHbBIE 1 KPUCTAJUINYECKHE BEIIEeCTBA.

MG)KMOJ'IGKYJ'ISIPHI)IG BSaHMO)IeﬁCTBHﬂ. Twurer KpUCTATINIMYCCKUX PEIICTOK: HOHHAA, aTOMHAas, MOJICKYJIIpHAsA U MCTAJIJIMYCCKasd. 3aBUCHUMOCTh
CBOICTB BCIICCTB OT TUIIOB KPUCTAJNIMYCCKUX PCUICTOK.

BeHIeCTBa MOJICKYJIIPHOT'O U HEMOJICKYIIAPHOT'O CTPOCHMUA. 3aKOH MOCTOSHCTBA COCTaBa JJI1 BEIECTB MOJICKYIISIPHOT'O CTPOCHMUA.

YucTele BEIECTBA U CMECH. HpI/IMCpBI KUAKHUX, TBEPABIX U Fa3006p8.3HBIX cMmeceil. CBOMCTBA YHMCTHIX BeIlIECTB M cMeceil. X cocTas.
MaccoBas 1 00beMHas JOJIN KOMIIOHCHTA CMECH. PaC"IeTI)I, CBsA3aHHBIC C UCITOJIB30BAHHUEM IOHATHA JOJIA.



Pacuérublie 3agaun. 1. Pacuer MaccoBoil 1 00BEMHOI HOIE€N KOMIIOHEHTOB CMECH BEIleCTB. 2. BhIUnCIeHHE MacCOBOU [HOIU BEIIECTBA B
pacTBOpE MO U3BECTHOM Macce PacTBOPEHHOIO BEILIECTBA M Macce pacTBoputenis. 3. BolunciieHre Macchbl pacTBOPSEMOIO BEIIECTBA U PACTBOPUTENS,
HEOOXOAUMBIX JUISI IPUTOTOBIICHUS ONPEACIICHHON MacChl pacTBOpa ¢ M3BECTHOM MacCOBOIl 10JIei pacTBOPEHHOIO BEILIECTBA.

Jemoncrpamuu. OOpasibl OKCHUIOB, KHCJIOT, OCHOBAaHUN W coJieil. Mojenn KpUCTALTMYECKUX PEIISTOK XJIOpHIa HATpHs, aiMas3a, OKCHa
yraepoaa (IV). CiocoOsl pa3aenenus cMecei, TUCTUILISIUS BOIBL.

JladopaTopHblie onbIThI. 1. 3HAKOMCTBO C 00pa3IlaMu BEIIECTB Pa3HBIX KIaccoB. 2. Paznenenne cMecen.
IMpakTnyeckass padora Ne 3. AHanu3 NOYBBI U BOJBI.

IIpakTuyeckass padora Ne 4.IlpuroroBieHne pacTBOpa caxapa ¢ 3aJ1aHHON MAacCOBOIl A0JIel paCTBOPEHHOTO BEIIECTBA.

IIpeaMeTHBIE Pe3VJbTAThl 00YUeHUs

VYyamuiicst JOJKEH ymems:

® CIIOJIb30BATh IPU XAapAaKTEPUCTUKE BEILECTB IOHATHUS: «CTENEHb OKHCIEHUSN», «BAJEHTHOCTbY», «OKCUABI», «OCHOBAHUS», <ILEIOUYM»,
«KQueCTBEHHAs PEaKLUs», «MHIUKATOP», KUCIOThD», «KUCIOPOJACOAEpKAILINE KUCIOThI», «OECKUCIOPOAHBIE KUCIOThD», «KUCIOTHAs Cpeay,
«lIeJI0YHast cpesiay, «HeUTpanbHas cpeay, «ikaina pH», «conmn», «aMop@Hble BEIEeCTBa», «KPUCTAIUNINYECKHUE BEIIECTBAY, «KPUCTALIIMYECKast
pelieTka», «MOHHAas KPHUCTAUIMYECKas pelIeTKay, «aTOMHas KPUCTAIMYECKasl pPELeTKa», «MOJIEKYJsSpHas KpPUCTAJIMYECKas peLIeTKay,
«METaJUINYECKask KPUCTAJUIMYECKAs PEIIETKA», «CMECH;

e iIaccu(pUUUPOBATH CIOKHBIE HEOPTaHUYECKHE BELIECTBA [0 COCTaBY HA OKCHJIbI, OCHOBAHUS, KUCIIOTHI M COJIU; OCHOBAHUS, KUCJIOTHI U COJIU
10 paCTBOPUMOCTHU B BOJIE; KMCIIOTHI IO OCHOBHOCTH U COJIEP’KAaHUIO KHCIOPO/a;

® OMpeneNniTh MPUHAUICKHOCTh HEOPraHWYECKHX BEIIECTB K OJHOMY M3 M3YYEHHBIX KJIACCOB (OKCH[BI, JIETy4yHe BOJOPOJHBIE COEAMHEHUS,
OCHOBaHMS, KUCIIOTHI, COJIN) IO popmyiie;

® OMNUCBHIBATH CBOMCTBA OTJEJIBHBIX MpEACTaBUTENCH OKCHJIOB (Ha MpHUMEpPEe BOAbBI, YIVIEKHCIOrO Ta3a, HEraleHOW H3BECTH), JIeTydux
BOJIOPOJIHBIX COEAMHEHUM (Ha mpHUMepe XJIOPOBOJOPOAa M aMMHaKa), OCHOBaHHUH (Ha mpuUMepe T'MIPOKCHAOB HATpUs, KIS U KaJblHd),
KHCIIOT (Ha MpUMepe CEpHOM KUCIIOTHI) U Cojlel (Ha mpuMepe XJI0pHaa HaTpus, KapOoHaTa Kanblus, pocdaTa KalbLus);

®  ONIpPEIENSITh BAJIEHTHOCTD U CTENIEHb OKUCIICHNUS DJIEMEHTOB B BEIIECTBAX;

® COCTaBJIATH (POPMYIIBI OKCHAOB, OCHOBAHHM, KUCIOT U COJIEH 10 BaJEHTHOCTSM M CTETEHSM OKHCIICHUS JIEMEHTOB, a TaKXkKe 3apsijiaM HOHOB,
yKa3aHHBIM B TaOJIHUIIE pACTBOPUMOCTH KHCIIOT, OCHOBAaHUI U COJIEH;

® COCTaBJIATH Ha3BaHUS OKCHJIOB, OCHOBAHUH, KUCJIOT U COJIEH; CpaBHUBATh BaJICHTHOCTb U CTENEHb OKUCIIEHUS; OKCHIbI, OCHOBAHHUS, KHUCIOTHI U
COJIU TI0 COCTaBY;

®  UCMOJB30BaTh TAOJIHUILY PACTBOPUMOCTH ISl OTIPENIEICHUSI PACTBOPUMOCTH BEIIECTB,;

® YCTaHABIIMBAaTh I'€HETHYECKYIO CBS3b MEXAY OKCHAOM U THAPO-KCHIOM M HA000pOT; MPUUMHHO-CIEJCTBEHHBIE CBSI3U MEX]Y CTPOCHHUEM
aToOMa, XUMHUYECKOM CBSI3bIO U TUIIOM KPUCTAJIMYECKOHN pEelIeTKH XUMUYECKUX COEeAMHEHUN;



®  XapaKTepU30BaTh aTOMHBIE, MOJIEKYIISIPHBIE, HOHHBIE METAJUIMUECKUE KPUCTAIIIMUYECKHUE PELLIETKH; CPEY pacTBOPa C MOMOILBIO IKaisl pH;

® IIPUBOAUTH MPUMEPHI BEIIECTB C Pa3HBIMU TUIIAMH KPUCTAJUINYECKON PEIIETKH;

® IIPOBOJUTH HAOJIOJECHHUS 32 CBOMCTBAMHU BEILECTB U ABJICHUSAMH, IPOUCXOAALIMMHU C BEILIECTBAMU;

e coOuoJaTh NpaBuiia TEXHUKHU 0€30M1aCHOCTH MPH IPOBEAECHNUU HA0JIIOICHUH U OIIBITOB;

® yCClIeI0BaTh CPELy PACTBOPA C MOMOILBIO HHAMKATOPOB; SKCIIEPUMEHTAIBHO Pa3INyaTh KMUCIOTHI U IIEJI0YH, 0JIb3YsACh MHIUKATOPAMU;

® UCMOJb30BaTh IPU PELICHUH PACUETHBIX 3aJau MOHATUS «MaccoBast 10JIs JIEMEHTA B BELLIECTBE», «MAaccoBasi A0Sl PACTBOPEHHOI'O BEILIECTBAY,
«00BEeMHas 10151 ra3000pa3HOro BEIIECTBAY;

¢ [IPOBOAUTH PACUCTBI C HCIIOJIb30BAHHUECM IMOHATUM «MaccoBas JOJSA dJIEMECHTa B BCIICCTBE», «MaACCOBasA HOJIA PAaCTBOPCHHOI'O BCIICCTBA»,
«o0BbeMHas J0JIA ra3006pa3H0r0 BCIICCTBa».
MeTal’Ipe[[MeTHbIe pe3yJbTarTbl Oﬁy'leHI/Iﬂ

VYyamuiicst JOJKEH ymems:

COCTaBJISATh HA OCHOBE TEKCTa TaOJUIbl, B TOM uHcie ¢ npuMeHeHneM cpeacts UKT;

[10JT pyKOBO/ICTBOM YUHUTENsl IPOBOJUTH ONOCPEI0BAaHHOE HAOI0IeHUE

I10JT PyKOBO/ICTBOM yuuTelNs OQOPMIISITh OTUET, BKIFOYAIOLINM ONKUCaHHE SKCIIEPUMEHTA, €r0 Pe3yJIbTaTOB, BEIBOJIOB;

OCYILLIECTBIIATh HHAYKTUBHOE 00001IeHre (OT €IUHUYHOIO JOCTOBEPHOrO0 K OOIIeMy BEpOSTHOCTHOMY), T. €. OIpEleNsiTh oouue

CYIIECTBEHHbIE IPU3HAKH JIBYX U 0ojiee 00BEKTOB U (PMKCUPOBATh UX B (hOpME MOHATUS WU CY)KICHMUS;

® OCYIIECTBIIATh JENYKTHBHOE 0000mIIeHHE (MTOIBEACHNE SAMHUYHOTO JOCTOBEPHOTO MO/ 00IIee JOCTOBEPHOE), T. €. aKTyalu3uPOBATh MOHSATHE
WIH CY)KJIEHUE, U OTOXAECTBIATh C HUM COOTBETCTBYIOILKE CYIIECTBEHHbIE IPU3HAKU OJJTHOTO UJIH 00Jiee 00BEKTOB;

® OMpeneNsTh acleKT Kiaccudukanuy;

®  OCYUIECTBIIATH KJIACCU(UKALINIO;

® 3HaTh U UCHOJIL30BATh PA3JINYHbIE (POPMBI PEACTABIECHUS KIacCU(PUKALIUU.

Tema 5. W3meHeHus, npoucxoasimue ¢ Bemecrsamu (124)

IlonsaTue sBICHUNM Kak I/I3MeHeHI/II>'I, IMPpOUCXOoAAIUX € BCHICCTBAMMU. HBJ’ICHI/IH, CBA3aHHLIC C U3MCHCHUCM KPHUCTANIMYCCKOTO CTPOCHUA
BCIICCTBA IIPU IMOCTOAHHOM €ro COCTaBE, (1)I/ISI/ILIGCKI/I€‘ sBieHus1. PU3UYECKHE SBJICHUS B XHUMMHU: AUCTUIIIIANUSA, KPUCTAJUIN3allUs, BbIIIAPUBAHUC U
BO3I'OHKa B€IICCTB, I_ICHTpI/I(berIpOBaHI/IC.

HBJ’ICHI/IH, CBA3aHHLIC C USMCHCHUCM COCTaBa BCUICCTBA, - XUMHUYCCKUC PCAKIIUU. HpI/I3HaKI/I " YCJIOBUA MPOTCKAHHUA XUMUUCCKHUX pCaKHHﬁ.
[TousiTue 00 3K30- U OHAOTCPMUYCCKUX PCAKIUAX. Peakmun TFOpCHHUA KaK YaCTHBIN cnyqaﬁ 9K30TCPMUUCCKUX peaKHHﬁ, MPOTCKAOMIUX C BBIACJICHUEM
CBCTA.

3aKOH COXpaHEHHs MacChl BEIIEeCTB. XMMHUYECKHE YpaBHEHUS. 3HaUCHUE UHIEKCOB U Kod(duiueHToB. CoCcTaBleHNE YPaBHEHH XUMHUYECKIX
peaKuui.



PacueTsl o XMMHYECKMM ypaBHEHMsIM. Perienue 3ai1ad Ha HaXOXKIEHHE KOJIMYECTBA BEIECTBA, MAcChl MJIM 00beMa MPOJIYKTA PEAKIMU IO
KOJINYECTBY BEIIECTBA, Macce WM 00beMy MCXOJHOTO BellecTBa. PacuyeTsl ¢ MCIOIb30BAHUEM MOHATHS «I0Js», KOTJa UCXOAHOE BEUIECTBO JIAHO B
BU/JIE PacTBOpA C 33JaHHON MaccOBOM J10JIell PACTBOPEHHOI'O BEIIECTBA UM COACPKUT ONPEIEICHHYIO JOJII0 IpUMecei.

Peakuuu paznoxenus. [loHstue o ckopocTu xumuyeckux peakunii. Karanuzatopsl. @epMeHTHI.
Peakuuu coenunenus. Katanutuueckue u HekataauTHueckue peakiuu. O6paTtuMblie 1 HEOOpaTUMbIE PEaKIIUU.

PeaKI_[I/II/I 3aMCIICHUA. BHGKTPOXHMI/I‘IGCKI/Iﬁ o)z HaHpH)KeHI/IP'I MCTAJIJIOB, €ro HCIIOJB30BAaHHUEC MJId IIPOTHO3UPOBAHHA BO3MOXHOCTHU
MMPOTCKAHUA peaKHI/Iﬁ MCXKAYy METaJulIaMU U paCTBOpaMu KHCJIOT. Peaknun BeITECHEHUS OJIHUX MCTAJJIOB U3 PACTBOPOB UX coJieit APYruMHu METAJLIaMH.

Peakmiu oOmena. Peakiiuu HeliTpanu3anuu. Y CI0BHs MPOTEKAHUS PEAKIUi 0OOMEHa B pacTBOpaXx /10 KOHIIA.

TUnbel XUMUYECKUX peakiuil (10 MPU3HAKY «YUCIO W COCTaB WCXOIHBIX BEIIECTB M IMPOJYKTOB PEAKIMU») HA MPHUMEpPE CBOKCTB BOJEI.
Peakmmst pasznmoskeHUs - SJCKTPOIW3 BOJABL. Peakiuu COSIMHEHUS - B3aUMOJCHCTBHE BOABI C OKCHJIAMH METAUIOB W HeMmeTayuioB. [loHsaTHE
«CUAPOKCUABD». Peakinu 3aMmerieHust - B3auMOJICHCTBHE BOJBI C MICIIOYHBIMHU U MISJIOYHO3EMEIbHBIMUA MeTautaMu. Peakiuu oOMeHa (Ha mpumepe
TUIpoNu3a Cyab(huaa amtOMUHNS U KapOu1a KaabIIHs).

Pacuérnble 3amaun. 1. Beiuncinenue o XMMUYECKMM YPAaBHEHHSIM MacChl WJIM KOJMYECTBA BEILIECTBA 110 U3BECTHOM Macce WJIU KOJIUYECTBY
BEILIECTBA OJIHOTO M3 BCTYMAIOIIUX B PEAKIIMIO BEIIECTB WJIU MPOAYKTOB peakiuu. 2. Berunciienne Macchl (KOJIMUYeCTBa BEUIECTBA, 00beMa) MPOAYyKTa
peaxiuu, eclii U3BECTHA Macca UCXOIHOTO BEIIECTBA, COAEPIKAIIETO ONPEIEICHHYIO OO0 npuMeceil. 3. Beruncnenue maccsl (KOIMYecTBa BEIECTBA,
o0BeMa) MPOYKTa peakiluy, €clid U3BECTHA Macca pacTBOpa U MaccoBast 10JIs pAaCTBOPEHHOT'O BEIIECTBA.

IIpeaMeTHbIE Pe3VJbTATHI 00YUEHHUS .

VYyamuiicst JOJKEH ymems:

KJIAaCCU(UIIUPOBATh XMMHUYECKHE PEaKLUU 0 YHUCIYy U COCTaBY HMCXOJHBIX BEIIECTB U MPOAYKTOB PEAKIMH; TEIJIOBOMY 3P (EeKTy; HaIpaBICHUIO
IIPOTEKAHUs PEaKINK; YJaCTHIO KaTAIN3aTopa;

®  JCIOJIb30BaTh TAOJHUIlY PACTBOPUMOCTH ISl OTIPECIICHHS] BO3MOXXHOCTH MPOTEKAHMS PEaKIuii 0OMEHa; JIEKTPOXUMHUICCKUN Psijl HATPSHKCHHI
(aKTUBHOCTH) METAJJIOB JIs ONIPEACICHHS BO3MOKHOCTH MPOTEKAHUSI peaKIUil MEX1y METallIaMi U BOJIHBIMU PACTBOPAMHU KUCJIOT U COJIEH;

° Ha6J'II-O)IaTB U ONHUCBIBATH NPHU3HAKU W YCIOBUA TCUCHHA XHUMHNYCCKUX peaxum‘fl, JAc€JIaThb BBIBOJABI HAa OCHOBAHHWM aHaJIU3a Ha6HIO}IeHI/II>'I 3a
AKCTIEPUMEHTOM;

® [POBOJUTH PACUETHI [0 XUMUYECKUM YPAaBHEHUSM Ha HaXOXKICHUE KOINYECTBA, MACChl I 00beMa MPOYKTa PeaKIMK MO KOJIHYECTBY, Macce
Wi 00BEMY HMCXOJIHOTO BEIIECTBA; C WCIOJIB30BAHUEM MOHSATHS «IOJIs1», KOTJa MCXOJHOE BEIIECTBO JaHO B BUJE PAcTBOpa C 3aJaHHON
MAacCOBOM J0JIe paCTBOPEHHOTO BEIIECTBA WA COJIEPIKUT OMPEAEIECHHYIO 100 IPUMECEH.



MeTanpeamMeTrHbie pe3yJibTaThl 00y4eHUs
VYyamuiicst JOJKEH ymems:

® COCTaBIIATh Ha OCHOBE TEKCTA CXEMBI, B TOM 4Hcie ¢ nmpuMeHennem cpeacts UKT;
®  CaMOCTOSITENILHO OOPMIISITH OTUET, BKIFOYAIOIINI ONMCAaHUE SKCIIEPUMEHTA, €r0 Pe3yIbTaTOB, BEIBOJIOB;
® UCMOJB30BaTh TAKOW BUJ MBICICHHOTO (MICATbHOI0) MOJCTUPOBAHMS, KaK 3HAKOBOE MOJEIUPOBAHKE (HA MPUMEpPE YPaBHEHUH XUMHUYECKUX
peakiuii);
® pa3nuyath 00BEM U COJEpKAHUE TOHATHH;
® pa3nMYaTh POJOBOE M BUIOBOE MOHSITHUS;
® OCYIIECTBISTH POJOBHUIOBOE ONPEICIICHHUE TIOHSTHI.
JNemoncrpauuu. Ilpumepsr ¢usnyeckux sBieHuil; a) muaBieHue mapaduua; 0) aud@y3us ITyMUCTHIX BEIIECTB C TOPSIIEH JAMIIOUYKH

HakanuBaHus. [IpuMepsl XUMUYECKUX SIBICHUHN: a) TOpEeHHe MarHus; 0) B3aMMOACHCTBHE COJITHON KUCIOTHI C MPaMOpPOM HIIM MEJIOM; B) MOJTy4YeHUE
ruapokcuaa menu (I1); T) pacTBopeHHe MOTYyYEHHOTO THUAPOKCHIA B KHUCIOTax; 1) B3aumojnencTBue okcuaa menu (II) ¢ cepHoit kucnmoroit mpu
HarpeBaHuu; €) pa3joKeHUe MepMaHTraHaTa Kaius; 5K) B3aMMO/IeCTBHE Pa30aBIEHHBIX KUCIOT C METalIaMHU.

JlabopaTopHublie onbIThl. 3. CpaBHEHHE CKOPOCTH MCIAPEHUS BOJBI U CIIUPTA [0 MCYE3HOBEHHIO UX Karelb Ha GUIBTPOBANbHOM Oymare. 4.
Oxucnenve Menud B IUIAMEHU CHUPTOBKH WK ropenku. 5. [loMyTHeHHe WM3BECTKOBOW BOJBI OT BBLABIXAEMOro yriekucioro rasa. 6. Ilomyuenue
YIIIEKUCIIOTO T'a3a B3auMOJICHCTBUEM COJIbI M KUCIIOTHI. 7. 3amelienue Meau B pactsope xiopuaa meau (1) sxenezom.

IIpakTnyeckasi padora Ne 5.1Ipu3HaKkyu XUMHUYECKUX PEAKIIHH.

IIpeaMeTHbIE Pe3VJbTATHI 00YUEHHUS .

VYyamuiicst JOJKEH ymems:

oOpamiarecs ¢ 1a00paTOPHBIM 000PYIOBAaHUEM M HarpeBaTeIbHbIMU MPUOOPaMH B COOTBETCTBUU C MPaBHJIAMH TEXHUKH O€30MaCHOCTH;
BBINOJIHATH MPOCTENIINE TPUEMBI pa0OTHI ¢ Ta00PaTOPHBIM 000PYJOBaHUEM: JA0OPATOPHBIM ITATHBOM; CIMPTOBKO;

HaOJI0AaTh 32 CBOMCTBAMHU BEIIECTB M SBJICHUSMH, IPOUCXOASIIUMHU C BEIIECTBAMU;

OIUCHIBATh XUMHUUECKUH SKCIIEPUMEHT C TOMOILBIO €CTECTBEHHOT'O (PYCCKOTO MM POIAHOTO) S3bIKA U S3bIKA XUMUH;

JIEJIaTh BBIBOJIBI 10 PE3YJIbTaTaM IIPOBEIEHHOIO HKCIIEPUMEHTA;

TOTOBUTH PACTBOPHI C ONPEAECIEHHON MacCOBOW JJ0JIEN paCTBOPEHHOTO BEIIECTBA;

MIPUTOTOBUTH PACTBOP U PACCUUTATh MACCOBYIO JIOJIIO PACTBOPEHHOTO B HEM BELIECTBA.

MeranpeamMeTHblie pe3yabTaTbl 00y4eHH s



VYyamuiicst JOJIKEH ymems:

CaMOCTOATCIIbHO UCIIOJIB30BAaTh OIIOCPEAOBAHHOC Ha6moz[eH1/1e.

Tema 6. Teopusi 21eKTPOJTUTHYECKOM TUCCONMAIIMI H CBOMCTBA KJIACCOB HEOPraHUMYECKHUX coequHennii (22 u)

[TousiTue 00 BHGKTPOJII/ITI/I‘ICCKOP’I JUucconuanuu. SHGKTPOJII/ITBI N HCOJICKTPOJIUTHI. MexaHu3zMm Aucconranuu JJICKTPOJIUTOB C pa3JIMUHBIM
THUIIOM XUMHYEeCKOH cBsI3U. CTeneHb SHGKTpOHHTquCKOﬁ Aucconnanuu. CubHbIE U cIa0bIe QJICKTPOJIUTEI.

OCHOBHBIE TOJIOKEHUSI TEOPUH IJIEKTPOIUTUYECKON aucconuanui. VIoHHbIe ypaBHEHHUs peakuuil. YCIOBHS NPOTEKaHUs peakiuu oOMeHa
MEXKIY JJIEKTPOJIATAMHU 10 KOHIA B CBETE HOHHBIX IIPEICTABIICHUMN.

Krnaccudukanus nOHOB U X CBOMCTBA.

Kucnotsl, ux xnaccuduxarus. Juccounanus KUCIOT U UX CBOMCTBA B CBETE TEOPUU DIEKTPOIUTHUECKOMN aucconuanuu. MonekynspHbie U
HMOHHBIC YpaBHEHHS pEaKIui KUCIOT. B3aumonelcTBie KUCIOT ¢ METaUIaMH. DJIEKTPOXUMHUYECKUN psiji HApsDKEHUM MeTayuioB. B3aumopeiicTBue
KUCJIOT C OKCHJIAMH METa/uIOB. B3anMMoAEHCTBHE KHUCIOT C OCHOBAaHMSIMH - pPEaKLUHs HEUTpanu3aluu. B3auMonencTBue KHUCIOT C COJSIMH.
Hcnons3oBanue TabaUIbl pACTBOPUMOCTH JUISI XapPAKTEPUCTUKU XUMHUYECKUX CBOMCTB KUCIIOT.

OcHoBanusi, ux kiaccuukanusa. Jluccoumanusi OCHOBAaHMM M HX CBOMCTBA B CBETE€ TEOPHH DJICKTPOJMTHYECKOW HUCCOIUAIUU.
B3auMoeiicTBue OCHOBaHUM C KHCJIOTaMH, KUCJIOTHBIMU OKCHIAMHU M cojsiMu. lcmosib3oBanue TaOIUIBI PACTBOPUMOCTH JJIsi XapaKTEPUCTHKU
XAMUYECKHAX CBOWCTB OCHOBAHMH. Paznoxenue HEPACTBOPHUMBIX OCHOBAaHUU npu HArpEeBaHWM.
Commn, ux ximaccuukanus W AUCCOLMAIMS PA3IUYHBIX TUTMOB coseil. CBoWCTBa cojied B CBET€ TEOPUU DIIEKTPOJMTHUYECKOM JIUCCOLHUAIINH.
B3aumopeiicTBue coneil ¢ MeTamiamH, YCJIOBHS TNMPOTEKAaHUsI STUX peakuuil. B3aumopeicTBue cosieil ¢ KHCIOTaMU, OCHOBAaHUSAMHM U COJISIMH.
Hcnonb3oBaHue TabIUIBI PACTBOPUMOCTH JIJISl XapaKTEPUCTUKH XUMUYECKUX CBOMCTB COJIEH.

O06o00611eHMe cBeleHui 00 OKCHIaX, UX KiIaccu(UKaUU U XUMHUYECKHUX CBOMCTBaX.
['eHeTnyeckue psapl METAIIOB U HEMETAIJIOB. ['eHeTnueckas CBsA3b MKy KilacCaMH HEOPTaHUYECKUX BELIECTB
OKHCTUTENbHO-BOCCTAHOBUTEIbHBIE peakii. OKUCIUTENb U BOCCTAHOBUTEIb, OKHCIIEHNE U BOCCTAaHOBIICHHUE.

Peakiun moHHOTO o0MEHAa U OKHCIUTEIbHO-BOCCTAHOBHUTEIIbHBIC pCaknunu. CocraBneHue ypaBHCHI/Iﬁ OKHCIHUTCIBbHO-BOCCTAaHOBHUTCIIbHBIX
peaKI_II/Iﬁ MCTOIOM 3JICKTPOHHOTO Oananca.



CaoiicTBa IMPOCTBIX BEHICCTB - MCTAJJIOB U HEMETAJIJIIOB, KMCJIOT U COJICH B CBETE HpeI[CTaBJ'IeHl/If/'I 00 OKHCJINTEIHLHO-BOCCTAHOBUTENLHBIX mpomneccax.

IIpeaMeTHBIE pe3VJbTATHI 00YUEHHUS

VYyamuiicst JOJIKEH ymems:

WCIOJIb30BaTh TMPH XapaKTEPUCTUKE IMPEBPALICHUI BEIICCTB IMOHSATHUS: «PACTBOPY», «AJICKTPOIUTHYCCKAS JAUCCOIUAIMY, <«OJICKTPOIUTHIY,
«HEIJIEKTPOJIUTEI), «CTEIECHb JUCCOIMAINNY», «CHIBHBIC SJIEKTPOJIUTBI», «CIA0bIe SIEKTPOIUTHI», «KATUOHBI», «QHUOHBI», «KHUCIOTHIY,
«OCHOBAHMSI», «COJINY», KMOHHBIC PEaKINI», «HECOJICO0Pa3yIOIINe OKCHIBI», «COJIe00Pa3yIONIHe OKCUIBI», OCHOBHBIC OKCHIIBI», «KHCJIOTHBIC
OKCHJIBI», «CPEIIHUE COJH», «KUCIBIC COJHM», «OCHOBHBIC COJIM», «TCHETUYECKUH pPsSI», «OKHUCIUTEIHHO-BOCCTAHOBUTEIBHBIC PEAKIIUN,
«OKHUCITUTEIIbY, «BOCCTAHOBHUTEINbY, KOKUCICHUEY, «BOCCTAHOBJIICHUEY;

OIHCHIBATh PACTBOPEHUE KaK (PU3UKO-XUMUYIECKHI MPOIIECC;

HIUIIOCTPUPOBATL IIPUMCPAMH OCHOBHBIC IIOJIOKCHHA TCOPHUU 3JICKTpOHI/ITI/I‘-IeCKOf/'I aucconanu; TCHCTUYCCKYIO B3aWMMOCBA3b MCKAY
BEIIECTBAMH (ITPOCTOE BEIIECTBO — OKCUJl — THAPOKCH — COJIb);

XapaKTepu30BaTh OOIIME XWMHUYECKHE CBOWCTBA KHUCIOTHBIX W OCHOBHBIX OKCHOB, KHCIIOT, OCHOBAaHWUH W COJEH C MO3UIMHA TEOPUHU
IEKTPOIUTUYCCKOM TUCCOIMAILINU; CYITHOCTh JICKTPOIUTHUECKONW JUCCOIUAIMH BEIISCTB ¢ KOBAJICHTHOM MOJIIPHONH M MOHHOW XUMHYECKOM
CBA3bI0; CYITHOCTb OKHCIIMTCIIbHO-BOCCTAHOBUTCIIbHBIX peaKHHfI;

MPUBOAMTH MPUMEPHI PEaKIUi, TOATBEPKIAOIINX XUMAYSCKHE CBOWCTBA KHCJIOTHBIX U OCHOBHBIX OKCHJIOB, KUCJIOT, OCHOBAaHUW W COJICH;
CYIICCTBOBAHUC B3AaMMOCBA3H MCK1Y OCHOBHBIMHU KJIaCCaMU HCOPTAaHUYCCKUX BCIICCTB,

KJ1acCU(DUIUPOBATh XUMUYCCKHE PEAKIIUU 110 «M3MECHCHHIO CTETICHEW OKHCIICHHS YJIEMEHTOB, 00pa3yoIUX Pearupyoiie BeIeCTBaY;
COCTABIISATh YPaBHEHUS AJICKTPOJIMTUYCCKON JTUCCOIMAIMN KUCIIOT, OCHOBAHHI M COJICH; MOJICKYJISIPHBIC, IOJIHBIC M COKpAIllCHHbIC WOHHBIC
yYpaBHEHHUS PEAKIH C ydacTHEM DJIEKTPOJIUTOB; YPAaBHEHHUS OKHUCIUTEIbHO-BOCCTAHOBUTENBHBIX PEAKIUI, UCIONIB3YS METOH AJIEKTPOHHOTO
OayaHca; ypaBHEHUS PEAKIIMi, COOTBETCTBYIOIIUX TOCIEIOBATEIHLHOCTH («IIETIOYKEe») MPEBpAIlCHU HEOPTAHHUSCKUX BEIIECTB Pa3IMYHBIX
KJIACCOB;

OTIPEICIIATH OKUCIIUTENh U BOCCTAHOBUTEIb, OKUCIICHUE U BOCCTAHOBJICHHE B OKUCITHTEILHO-BOCCTAHOBUTEIBHBIX PEAKITUSIX;

YCTaHaBJIMBATb NPUYIHNHHO-CJICACTBCHHBIC CBA3U: KJIIACC BCUICCTBA — XUMHWYCCKUC CBOHMCTBA BCIICCTBA,

Ha6J'II-OJIaTI) 1 OIIHUCBIBATH PCAKIWH MCKIAY IJICKTPOJIUTAMU C MTOMOIIIBIO €CTECCTBECHHOT'O (pYCCKOl"O 1501050 pOI[HOFO) SI3BIKA U A3bIKa XUMUH,
IMPOBOAWTE OIBITHI, MOATBECPIKAAOINE XUMHUYCCKUEC CBOICTBa OCHOBHEBIX KJIACCOB HCOPTraHNYCCKUX BCIICCTB.

MeTtanpeamMeTHble pe3yJabTaThbl 00y4eHus!

VYyamuiics NOJKEH ymems.:

JIeN1aTh [IOMETKH, BBIIMCKU, IUTUPOBAHUE TEKCTA;
COCTABJIATH JOKJIAL;

COCTaBJISITh HA OCHOBE TE€KCTa rpaduKH, B TOM yucie ¢ npuMeHenueM cpeacts UKT;
BJIAZIETh TAKUM BUJOM H3JIOKEHUS TEKCTA, KaK PaCCYXIECHUE;



® CIIOJIb30BATh TaKOM BMJ MBICIEHHOTO (MIEaJIbHOI0) MOJAEIMPOBAHUSA, KAaK 3HAKOBOE MOJEIMPOBAaHME (HAa NpPHUMEPE YPAaBHEHHH pPEaKIUi
JUCCOLMAIIMH, HIOHHBIX YPaBHEHHM peakiui, MOTypeaKkuii OKHCIEHUS-BOCCTAHOBIICHNUS);

® pa3nMyaTh KOMIOHEHTHI JOKa3aTeNbCTBa (TE3UC, apryMEHThI U (OpMY J10Ka3aTeIbCTBA);

®  OCYUIECTBJIATH MIPSIMOE HHIYKTUBHOE JOKA3aTEIbCTBO.

JemoHcTpanuu. VcnbiTaHue BEUIECTB U UX PACTBOPOB Ha JIEKTPOIPOBOIHOCTh. 3aBUCUMOCTD AJIEKTPOIPOBOJIHOCTH YKCYCHOM KUCIOTHI OT
KOHIIEHTpaluu. B3auMoaeicTBue 1uHKa ¢ cepoid, CoJISTHOM KUCIoToH, xiaopuaom meau (I1I). 'openue marausi.

JlabopaTopHble onbIThI. 8. Peakiiny, XxapakTepHble AJIs PACTBOPOB KUCIIOT (COJIIHOM WK cepHOR). 9. Peakiiuu, XxapakTepHble JUisl paCTBOPOB
uiesnoyeit (ruipokcu1oB HaTpus win kanus). 10. [onydenue u cBoicTBa HEPACTBOPUMOTO OCHOBaHUsA, HarpuMep ruapokcuaa meau (II). 11. Peakiuwy,
XapaKTepHbIe JUI pacTBOPOB cojiel (Hanpumep, s xjaopuaa Meau (11)). 12. Peakium, xapakTepHble JUIsl OCHOBHBIX OKCHJIOB (HAaIIpUMep, JJIsl OKCHIa
Kajblys). 13. Peakiuu, XapakTepHble U1 KUCIOTHBIX OKCHIOB (HapuMep, JUIsl YIJIEKHCIIOro rasa).

IIpakTuyeckas padora Ne 6. CBoiicTBa KUCIOT, OCHOBaHUW, OKCUJIOB U COJIEH.
IIpakTnueckas padora Ne 7. PenieHue skcrieprMeHTalbHbIX 3a/1a4.

IIpeameTHble pe3yJbTATHI 00y4EeHUA

VYyamuiicst JOJKEH ymems:

oOpamiarecs ¢ 1a00paTOpPHBIM 000PYIOBAaHUEM M HarpeBaTeIbHBIMU MPUOOpaMH B COOTBETCTBUU C MPaBUJIAMH TEXHUKH O€30MaCHOCTH;
BBINOJIHATH MPOCTEHIINE MPHEeMbl 00paleHHs ¢ JJabopaTOpHBIM 000PYIOBaHUEM: Ta0OPATOPHBIM IITATUBOM, CITMPTOBKOM;

Ha0JI0AaTh 32 CBOMCTBAMHU BEIECTB U SBJICHUSMH, IPOUCXOASIIUMHU C BEIIECTBAMU;

OIUCHIBATh XUMHUUECKUH SKCIIEPUMEHT C IOMOIIBIO €CTECTBEHHOT'O (PYCCKOTO WIIM POIAHOTO) S3bIKA U S3bIKA XUMUH;

JIeJIaTh BBIBOJIBI 10 PE3YJIbTaTaM IIPOBEJEHHOIO HKCIIEPUMEHTA.



MeTanpeamMeTrHbie pe3yJibTaThl 00y4eHUs
VYyamuiicst JOJKEH ymems:

®  OIpenensTh, UCXOd U3 Y4eOHOH 3a/1aui, HEOOXOIUMOCTh HEIIOCPEICTBEHHOT'O MJIU OIIOCPEIOBAHHOIO HAOIOACHNUS;
®  CaMOCTOSTENLHO (HOPMUPOBATH MPOrPaMMY IKCIIEPHUMEHTA.

TPEBOBAHUA K YPOBHIO IIOJAI'OTOBKH BbBIITY CKHUKOB.

BbINYCKHHUK HAYYUTCS:

* OIINCHIBATh CBOMCTBA TBépI[BIX, KHUIKUX, r83006p83HBIX BCIICCTB, BBIACIIAA UX CYIHICCTBCHHBIC IIPU3HAKHU,

¢ XapaKTEepU30BaTb BCHICCTBA II0 COCTaBy, CTPOCHHUIO U CBOﬁCTBaM, YCTaHaBJIMBATb IMPUYUHHO-CJICACTBCHHBIC CBA3UM MCKAY [JdaHHBIMH
XapaKTCPpHUCTHUKaMHU BCUICCTBA,

¢ PaCKpbIBaTb CMBICII OCHOBHBIX XHWMHUUYCCKUX MOHSATHHI «aToOM», «MOJICKYJIa», «XUMUYECKUHN QJIEMCHT», «IIPpOCTOC BCILICCTBO», «CJIOXKHOC
BCIICCTBO», «KBAJICHTHOCTBb», UCIIOJIb3Y: 3HAKOBYIKO CUCTEMY XUMUU,

* 1300pakaTh COCTAB MPOCTEHIIMX BEUIECTB C IMOMOIIBI0 XUMHUYECKUX (OPMYI M CYIIHOCTh XMMHUYECKHUX PEAKIHA C IMOMOIIBI0 XUMHYECKHX
YPaBHEHUH;

¢ BBIYUCIIATE OTHOCUTCIIBHYIO MOJICKYJIIPHYIO U MOJISIPHYIO MACChl BEIICCTB, a4 TAKKC MAaCCOBYIO JOJIIO XUMHUUYCCKOI'O 3JICMCHTA B COCIUHCHUAX
JJIs1 OOCHKH UX HpaKTquCKOﬁ 3HAYUMOCTH,

* CpaBHUBATh 110 COCTABY OKCH/Ibl, OCHOBAHMSI, KUCIIOTHI, COJI;
* KJ1accu(UIMPOBATh OKCUABI 1 OCHOBAHMS 110 CBOMCTBAM, KUCJIOTHI U COJIU TI0 COCTaBY;
* [10JIb30BAThCA J1a0OPaTOPHBIM 000PYIOBAHUEM M XMMUYECKOH MOCYI0H;

* IPpOBOAUTH HECJIOXHBIC XUMHUYCCKUC OIIBITHI U Ha6JIIO,Z[eHI/I}I 3a U3MEHCHHUSIMH CBOMCTB BEIIECTB B nponecce ux npeBpameHI/Iﬁ; CO6J'IIO,Z[8.TL
IpaBUjia TCXHUKHU 0e30ITacCHOCTH IIpu MMPOBCACHNN Ha6HIOHCHHﬁ " OIIBITOB;,

® pa3iinvyaTtb 3KCICPUMCHTAIIBHO KHCJIOTBI U H_IéJ'IOqI/I, MOJIb3YACh MHAUKATOpAMH; OCO3HABATH HCO6XO,Z[I/IMOCTB CO6J'IIOI[CHI/I}I MCp 0e30IMacHOCTH
npu O6paIJ_IeHI/II/I C KHCJIOTaMH U IICJI0YaMu.

* pacKpbIBaTh CMBICH nepuoandeckoro 3akona J[. 1. Menpaeneena;



* ONUCBIBATh U XapaKTEPU30BaTh TAOIUYHYIO (POPMY MEPUOTUIECKON CUCTEMbl XUMUYECKUX 3JIEMEHTOB;

¢ XapaKTEPHU30BaThb COCTAB aTOMHBLIX AJACP U PACTIPCACIICHHUE YUCTIa 3JICKTPOHOB 11O 3JICKTPOHHBIM CJIOAM aTOMOB XMMHUUYCCKHX DJIEMCHTOB MaJlbIX
IepruoaoB nepnozu/mecxoﬁ CHUCTEMBI, a TAKXKE KaJIUd U KaJIbI U,

* pa3au4aTh BUJbl XMMUYECKOH CBSI3U: HOHHYIO, KOBAJICHTHYIO IOJSPHYIO, KOBAJICHTHYIO HETOJSAPHYIO U METAJUIMYECKYIO;
* 1300pakaTh JIEKTPOHHO-UOHHBIE (DOPMYIIBI BEIIECTB, 0OPA30BAHHBIX XUMHUYECKUMH CBSI35IMH Pa3HOTO BUJIA;
* BBISIBJISITh 3aBUCUMOCTB CBOMCTB BELIECTB OT CTPOCHUS UX KPUCTALIMYECKUX PEIIETOK: HOHHBIX, aTOMHBIX, MOJIEKYJIAPHBIX, METAJUIMYECKUX;

¢ XapaKTE€pU30BaTb XUMHYECCKHUEC DJIEMCHTHI U UX COCAMHCHUSA HAa OCHOBC ITOJIOKCHHA DJICMCHTOB B HCpHO,I[H‘IGCKOfI CHCTEME U OCOOEHHOCTEH
CTPOCHUSA UX aTOMOB;,

¢ XapaKTCpU30BaTb HAYYHOC U MHPOBO33PCHYUYCCKOC 3HAUCHUC INCPUOJIUYCCKOIO 3aKOHA H HepHOﬂquCKOﬁ CUCTCMblI XMMHUYCCKHUX JJICMCHTOB
Z[. n. MeHz(eJIeeBa; * OOBSCHATH CYTb XUMHUYCCKUX TTPOLECCOB U UX IIPUHIHUIIHUAIIBHOC OTIINYHUEC OT (I)I/I3I/I‘IGCKI/IX;

¢ Ha3bIBATh IMPU3HAKU W YCJIOBUS IIPOTCKAHUA XUMHUUYCCKUX peaKHHﬁ;

* YCTaHABJIMBATH MPUHAAJTIC)KHOCTh XUMUYECKOM PEaKuu K ONpPeNeIEHHOMY TUITY 10 OJHOMY M3 KJIACCU(UKALIMOHHBIX MPU3HAKOB: 1) MO YUCIy U
COCTaBY UCXOAHBIX BEIIECTB U MPOJYKTOB PEAKINH (PEAKIIUU COCTMHEHUS, Pa3I0KEHHUs, 3aMeIleHUs] U 00MeHa); 2) MO BbIACNECHUIO WK MOTIOMICHUIO
TEIIOTHl (PEaKIUu 3K30TEPMHUYECKAE M DJHAOTEPMHYECKHE); 3) M0 HM3MEHEHHIO CTeleHeld OKHCIEHHS XHMHYECKHUX OJIIEMEHTOB (peakiuu
OKHUCIIUTETHHO-BOCCTAHOBUTEINBHEIE); 4) 10 00paTUMOCTH Tpoliecca (peakuu o0paTuMble U HEOOPaTUMEIE);

¢ COCTABJIATh YpaBHCHUMA SHCKTpOHHTquCKOﬁ JAucconmranuun KUCJIOT, menoqeﬁ, coneﬁ; IIOJIHBIC U COKpaI_I_[éHHBIe HOHHBIC ypaBHCHUA peaKI_II/Iﬁ
O6MeHa; YpaBHCHU OKHUCIHUTCIBHO-BOCCTAHOBUTCIIBHBIX peaKI.IHfI;

¢ IPOTHO3UPOBATH MPOAYKTBI XHMHUCCKHX peaKuHﬁ 1o (I)OpMy.TIaM/HEBBaHI/IHM HCXOJHBIX BCHICCTB; OIPCACIIATL HUCXOIHBIC BCIICCTBA II0
(I)OpMy.]'IaM/Ha3BaHI/IHM MMPOAYKTOB PCAKIIUU,

* COCTaBJISITh YPaBHEHUS PEAKIIMH, COOTBETCTBYIOIIUX MOCIICAOBATEILHOCTH («IICTIOUKE») MPEBPALICHUN HEOPTaHUYECKUX BEIIECTB Pa3IUYHBIX
KJIaCCOB;

® BBIABJIATH B IIPOLECCE DKCIICPUMEHTA ITPHU3HAKH, CBUJACTCIIBCTBYIOINUE O IPOTCKAHNN XUMHUYECKOH pPCaKkuumn;
* IPUTOTOBJISATH PACTBOPBI C OMPEIEIEHHON MaCCOBOM JT0JIEW pacTBOPEHHOTO BELIECTBA;

¢ OIIPCACIIATh XapaKTCP CPEAbI BOAHBIX PACTBOPOB KHUCJIIOT U 1eno4er o U3MEHEHHUIO OKpaCKU HHAUKATOPOB,



¢ IPOBOAUTE KAYECCTBCHHEBIC PCAKIIUHU, ITIOATBECPKAAIOINE HAJTMYMEC B BOAHBIX paCcTBOpax BCUICCTB OTACIBHBIX NOHOB

* ONIPEACIISATh TPUHAIICKHOCTh HEOPTAHUICCKUX BEIIECTB K OJTHOMY M3 M3YYEHHBIX KJIIACCOB/TPYII: METaUIBl 1 HEMETaJUIbl, OKCH/IbI, OCHOBaHUS,
KHUCJIOTBI, COJIH;

¢ COCTaBJIATH (bOpMy.]'IBI BCIICCTB I10 UX HAa3BaHUAM,
¢ OpCACIAThL BAJICHTHOCTDb U CTCIICHDb OKUCJICHUSA 3JICMCHTOB B BCIICCTBAX;

¢ COCTaBJIATH (bOpMyJIbI HCOPTaHUYCCKUX COCIII/IHCHI/If/'I 10 BAJICHTHOCTAM U CTCIICHAM OKHCJICHHA 3JICMCHTOB, a4 TAKXKC 3apdaaM MOHOB, YKa3aHHbIM
B Ta0JIMI1Ie PACTBOPUMOCTH KHCIIOT, OCHOBAaHHM U COJIEH;

* OOBSACHSATH 3aKOHOMCPHOCTH HU3MCHCHUA (1)I/I3I/I‘-ICCKI/IX U XHMHUYECKHUX CBOMCTB IMPOCTBIX BCIICCTB (MeTaJIJIOB n HCMeTaJIJIOB) N HX BBICIHIHNX
OKCHUO0B, O6pa3OBaHHI>IX 9JICMCHTAMM1 BTOPOI'0 U TPETHETO IEPHUOIAOB;

* Ha3bIBaTh OOIIME XUMUYECKHE CBOMCTBA, XapaKTepHBbIE JUIs TPYIII OKCHJIOB: KUCIOTHBIX, OCHOBHBIX;

* Ha3bIBaTh OOIIME XUMUYECKHE CBOMCTBA, XapaKTepHbIE ISl KAXKIO0I0 U3 KJIACCOB HEOPraHMYECKUX BEILECTB: KUCIOT, OCHOBAaHHM, COJIEH;

* IPUBOAUTH IIPUMEPHI PEAKLUH, TIOATBEPKAAOINUX XUMUYECKUE CBONCTBA HEOPTAHNYECKUX BEILIECTB: OKCUI0B, KUCJIOT, OCHOBAaHUM U COJIEH;
* OIPEAEIIATH BEMIECTBO-OKUCIIUTEID U BEIECTBO-BOCCTAHOBUTEND B OKUCIUTEIBHO-BOCCTAHOBUTEIIBHBIX PEAKIIHSX;

* COCTaBJIATh OKHUCIUTEIbHO-BOCCTAHOBUTENbHBIN OaNlaHC (U1 N3YYEHHBIX peaKkluil) Mo NpeI0KEHHBIM CXeMaM peaKItii;

¢ IpOBOAUTD na6opaTopHLIe OIIBITHI, TOATBECPIKAAOIINEC XUMUYCCKUC CBOMCTBAa OCHOBHBIX KJIACCOB HCOPTaHNYCCKUX BCIICCTB,

BbINYCKHHUK HOJYYUT BO3MOKHOCTh HAYYUThCS:

* IPaMOTHO 00paIIaThCs C BEMIECTBAMHU B TTOBCETHEBHOM JKH3HMU;
* 0CO3HABaTh HEOOXOAMMOCTH COOJTFOICHUS TIPABKIT YKOJIOTHYECKU OE30ITaCHOTO IMMOBEJCHUS B OKPYKAIOIIEH TIPUPOTHON Cpelie;

* IOHUMATh CMBICT M HEOOXOJUMOCTh COONIOJIEHUS TPEANUCAHUM, MpesiaraéMbIX B WHCTPYKLHUSAX IO HCIONB30BAHHUIO JIEKAPCTB, CPEICTB
OBITOBOY XMMHH U JP.;



¢ MCIIOJIb30BAaTh HpI/IO6peTéHHBIC KIIFOYCBBIC KOMIIECTCHTHOCTH ITPU BBIIIOJIHEHUH HCCICAO0BATCIIBCKUX ITPOCKTOB 11O U3YYCHUIO CBOﬁCTB, croco0oB
MOJIYYCHUA U paCIliO3HABAHUS BCIICCTB,

* pa3BHBaTh KOMMYHHKATUBHYIO KOMIIETEHTHOCTD, UCIIOJIB3Ys CPE/ICTBA YCTHON M MUCHbMEHHOW KOMMYHUKAIIMH IIPU paboTe ¢ TeKCTaMH y4eOHHKa
U JIOTIOJTHUTENIBHON JINTEPaTypoi, CIPaBOYHBIMH TAaOJIMIIAMH, POSIBISTH TOTOBHOCTD K YBaKCHHUIO MHOM TOUKHU 3pEHUS IPH 00CYKICHUU PE3yIbTaTOB
BBITTOJIHEHHON pabOTHI;

* 00BEKTHUBHO OLICHNBAThb I/IH(l)OpMaI_[I/IIO 0 BCIIECTBAX M XMMHUYCCKHX IIpOoHECCax, KPUTUUCCKH OTHOCHUTHCA K HCCB,I[OHay‘IHOﬁ I/IH(l)OpMaHI/II/I,
HCHO6pOCOBeCTHOﬁ PEKIIaMCc, Kacarollercs NCIoIb30BaHus Pa3JIMYHBIX BCIICCTB.

¢ OCO3HaBaTh 3HAYCHUEC TCOPCTUUCCKUX 3HAHHH JIIA HpaKTquCKOﬁ JCATCIIBHOCTH YCJIOBCKA,
¢ OIIMCBhIBATb U3YUCHHBIC 00BEKTHI KaK CUCTEMBI, IPUMCHSIS JIOTUKY CUCTCMHOI'O aHaJIn3a,

¢ IPUMCHATL 3HAHUA O 3aKOHOMCPHOCTAX HCpHOILH'—IGCKOﬁ CHUCTEMbI XHMHNUYCCKHUX DJJIEMCHTOB IJIsd OOBSICHEHHST U MNpCABUICHUA CBOMCTB
KOHKPCTHBIX BCUHICCTB;

* pa3BUBaTh HHPOPMAITMOHHYIO KOMIIETEHTHOCTD TIOCPEICTBOM YIITyOJICHHUS 3HAHUN 00 MCTOPHH CTAaHOBJICHHUSI XUMHUYECKOW HAyKH, €€ OCHOBHBIX
MOHATUH, IEPUOANYECKOrO 3aKOHA KAK OJHOT0 U3 BaKHEUIIINX 3aKOHOB MPUPOJIbI, & TAKKE O COBPEMEHHBIX IOCTUKECHUSAX HAYKU U TEXHUKU.

* COCTAaBJIATh MOJIEKYJISIPHBIC U ITOJIHBIC HOHHBIE YPABHEHUS 110 COKPAIEHHBIM HOHHBIM YPABHEHUSM;

* IPUBOJUTH IIPUMEPBI PEAKLIUN, TOATBEPKIAIOIINUX CYIIECTBOBAHUE B3aUMOCBI3U MEKy OCHOBHBIMU KJIACCAMU HEOPraHUYECKHUX BEILECTB;
* IPOTHO3UPOBATh PE3ybTAThl BO3JIEHCTBUS pPa3IMUHBIX (PAKTOPOB HA U3MEHEHHE CKOPOCTU XUMHUUECKOM PeaKInu;

* IPOTHO3UPOBATh PE3YIbTAThl BO3AEHCTBUS Pa3IMUHbIX ()AKTOPOB HA CMEIIEHUE XUMUYECKOTO PAaBHOBECHS.

* IPOrHO3UPOBATh XUMHUYECKHE CBOWCTBA BEIIECTB HA OCHOBE UX COCTaBa U CTPOCHUS;

® IIPOTHO3UPOBATH CIIOCOOHOCTE BCIICCTBA IMPOABJIATE OKHCIHMTCIBHBIC WM BOCCTAHOBUTCIIHHBIC CBOICTBA C y‘IéTOM CTCIICHEH OKHUCIICHUS
9JICMCHTOB, BXOOAIINX B €I'0 COCTAaB,

¢ BbIABJISITh CYIIICCTBOBAHUC TeHEeTHYECKOM B3aUMOCBSI3HU MCKAY BCIICCTBAMU B pAAY: IPOCTOC BEIICCTBO — OKCHUJ] — I'MAPOKCUJ] — COJIb,

¢ OpraHru30BbIBATh, MIPOBOAUTH YUCHUYCCKUC ITPOCKTEI 10 UCCIICAOBAHUIO CBONCTB BCIICCTB, UMCHOIIUX BA’KHOC MMPAKTHYCCKOC 3HAYCHUC.



Kanenoapno — memamuueckoe nnanuposarue no xumuu no npoepamme QO.C.I'abpuensina

(2 waca 6 neoenio, sce2o 68 uacos)

Ne Koa-Bo [arTa npoBenenust
Ha3Banue Tembl ypoka IIpumeuanune
n/n acos «a» «0»
Tema 1. Beegenne (8 1)
1 . IIpenmer xumuu. BemiecTna. 1g
2 [IpeBpamenus BemecTB. Poib XMMUU B )KU3HH YETIOBEKA. 1a
IIpakTuyeckas padora Nel. «[Ipuémsr
3 I

oOpamenus ¢ nabopatopHsiM o0opynoBannem» UHcTpykTaxk Th




Tlepuonuueckas cucrema xXumuieckux siaementos ..

4 lua
MenneneeBa. 3HaKd XUMHUYECKHX 3JIEMEHTOB.
5 Xumugeckue hpopmynbl. OTHOCHUTENBHAS aTOMHAS 1 1
q
MOJIEKYJIIPHBIE MaCCBI.
6 Pacuérs! no xumuueckum Gopmynam la
; 3akperieHne 3HaHui 1 yMeHu# 1o Teme: «BBenenue. 1
9
IIepBOoHaYabHBIE XUMHYECKUE TIOHATHSD)
3 KontponbHas pabota o Teme: «BBenenue. [lepBonauanbHbie 1
9
XUMHUYECKUE TIOHATHUS
Tema 2. ATOMBI XMMH4Y€CKHX 3JIEMEHTOB. (8 9)
9 OCHOBHBIE CBEJIEHUS O CTPOEHNHU aTOMOB. COCTaB aTOMOB.
U30TOmBL. 1u
10 CTpoeHue 3IEKTPOHHBIX 000JI0UEK aTOMOB XMMHUYECKUX 1
q
JIEMEHTOB.
11 Ilepuonnuecknii 3aK0H U IEPUOINYECKAS CHCTEMA XUMUYECKUX 1
9
snemenToB /.. Menzaeneena.
12 Honsl. MoHHas CBA3b. 1g
13 | KoBaneHtHas HenomnsipHas XMMHUYECKAs CBS3b. 1g
14 | KoBaneHTHas nosspHas XUMHYECKas CBA3b. 1y
15 DIIeKTPOOTPHUIIATEIIEHOCTE 1
16 | Metamnueckass XUMU4ecKas CBA3b. 1y
Tema 3. [IpocTblie BemecTBAa.

(59)




14 IIpocTrie BemecTBa-METAIIIBL. 1g
15 IIpocTeie BemecTBa -HEMETAIUTBI. AJIOTPOITHSL. 1q
16 KonuuectBo BemniectBa. Monbs. MonsipHast Macca. 1a
17 MounsipHblii 00BEM Ta30B. 1u
18 Pemrenne 3amay o TeMaM: «Moiaphblii 00bem 2a308, KOAUYECmaE0 T
seuecmea.
Koua-Bo JaTa npoBenenust
qgacoB
Ne Ha3Banue TemMbl ypoka Ipumeuanue
«a» «0»
n/n
Tema 4. CoenuHeHHe XUMHYECKHX JJI€MEHTOB. (164)
19 CTeneHb OKUCIICHUS. 1q
20 |Baxmneiimme xnacchl OMHAPHBIX coeTMHEHUH. OKCHIBI. 1y
21 | OcHoBaHwMsL. 14
22 | Kucnorsl 14
23 | Comm. 1y
24 | CocraBnenue GpopMyI cCoJeH. 1g
o5 O00011IeHNE ¥ cUCTEMATH3alMsA 3HAHUM 110 TeMe «BaxxHelme 1q
KJIACCHl OMHAPHBIX COCTUHEHHI
AwmopdHbIe 1 KpucTaUTHYeCKue BelecTBa. Kpucrammyeckue !
26 q

PELIETKH.




27 YucTeie BEMISCTBA M CMECH. la
28 IIpakTHyeckas: padora Ne3. «AHaIU3 NOYBHI U BOJBI» 1
9
HNucrpykrax Th
29 MaccoBas 107151 KOMIIOHCHTOB B CMECH. 1g
30 Penrenne 3aga4y Ha HAXOXKICHHNE MAaCCOBOM JOJI KOMIIOHEHTOB 1
q
cMecH.
31 Penrenne 3aga4y Ha HAXOXKICHNE MAaCCOBOM JOJI KOMIIOHEHTOB g
pacTBopa.
IIpakTuyeckas padora Ne4. «IIpurotoBieHue pacTBopa caxapa ¢
32 3aJIaHHON MacCOBOM JI0JIeH paCTBOPEHHOTO BEIIECTBAY lu
HNucrpykrax Th
33 O6o001IeHne U CUCTeMaTH3aIis 3HaHUH M0 TeMe: «CoequHeHns 14
XHUMHYECKHUX 3JICMEHTOBY.
KonTpoabnas padora Ne2. o teme: «Coedunenus Xumuueckux
/IEMEHMOB).
34 lg
Tema 5. U3MeHeHMsl, IPOUCXOSIIIUE C BEIIECTBAMM. (12q)
35 dusnueckue IBICHUSI B XUMHUU. 1q
36 XUMHYECKHUE SIBJICHUS. X UMUYECKUE PEAKIIHH.
lg
37 3aK0H COXpaHEHUs1 MACChl BEIIECTBA. XUMUYECKUE YPABHCHHSI. 4
38 Pacuérbl 10 XMMUYECKUM YpaBHEHUSIM. 1y




39

Pemenne pacueTHBIX 337124 MO0 YPaBHEHUIO PEAKIINH.

14
40 Pemennie pacueTHBIX 3a/1a4 HA BRIYUCIIEHUE MACCHI TPOAYKTa 14
peaxum.
THUIbl XUMUYECKUX PEAKIIUA.
a1 peardt la
42 Tunbl XUMHUYECKUX peaKIUid Ha MPUMEPE CBOMCTB BO/IbI. 1g
43 CxopocTh XUMHUYeCKUX peakuuid. KaTanuzaropsl. 1g
IIpakTuyeckas padora NeS.
44 lu
« Ilpu3naku xummnueckux peakuuitn» Maerpykrax Th
O0600m1eHre U crcTeMaTH3alMs 3HAHHI 10 TeMe «H3menenus,
npoucxoosauue ¢ 8eecmeamu.
45 | P " " la
Kontpoannas pa6ora Ne3. o teme «3menenus, npoucxoosujue
C gewecmeamu.
46 lg




Ha3Banue TemMbl ypoka

Koua-Bo JlaTa npoBenenust
Ne 4acoB
«a» «0» IIpumeyanue
n/n
Tema 6. PacTrBopenne. PactBopbl. CBOiiCTBAa PAaCTBOPOB 3J1€KTPOJIUTOB. (2249)
OKHCIANTETBHO — BOCCTAHOBHTEJbHbIE PEAKIIUH
47 PacTBopenue kak pU3NKO — XUMUYECKHIA TIpoIiece. THIb
pactBopoB. IToBTOpHBIN HHCTpYKTaX 110 T.b. la
48
Onektponutuyeckas auccounanus (/1) 1a
49 Ocnosueble nonoxenns Teopun D/1. (TO) lu
50 HonHble ypaBHEHUS peakIni
4
51| yenosus MPOTEKAHUS XUMHUYECKHUX PEaKIUi MKy pacTBOpaMu 1
q
ANEKTPOIUTOB 10 KOHIA
52 Kucnotsl, nx kaccugukarus. lua
53 CBoOICTBa KHUCIOT. 1u




54 | OcHoBaHus, UX KIacCU(DUKAIIS. 1g
55 CBolicTBa OCHOBaHUH. 1g
56 OKcuapl, uX KiaccupuKaIusa ¥ CBOWCTBA. 1u
Comnu, ux CBOMCTBA.
57 ’ 14
58 I'eneTnyeckas CBsI3b MEXIy KiaccaMi HEOPraHMYECKHX 1
o 9
COCIIMHEHHI.
59 | IpakTuyeckasi padora Ne6. «CBOICTBAa KHCIIOT OCHOBAHMIA,
oKkcuJ0B U coineity. Uuerpykrax Th la
O00011IeHNe M CUCTeMAaTH3allus 3HaHU# 110 TeMe: «PacTBopeHue u
60 | pacTBOpPBI». 14
61 OxucnuTensHO-BOcCTaHOBHUTENbHBIE peakiuu (OBP).
14
62
Cocrapnenue aekTponHoro 6ananca B OBP. 1a
63 | CgoiicTBa IPOCTHIX U CIOKHBIX BeliecTB B ceere TOJl u OBP 1a
IIpakTuyeckas padora Ne/. Permenue 3KCIepUMEHTATBLHBIX
64 14
3aznad o reme: «OBP» Uncerpykraxk Th
65 | ObobuieHue u cucTemMaTH3anys 3HaHUH 110 TeMe «PacTBopeHue.
PactBopsl. CBOICTBa paCTBOPOB 3JIEKTPOIUTOB, HOHHBIE lu
ypaBHeHus, OBPy.
66 HroroBasi koHTpoJbHasi padoTa Ned 3a Kypc XuMHUH 8§ Kiacca 1y




AHaM3 UTOTOBOH KOHTPOIBHOU PabOTHI.
67 la
68 | IloprperHas rajgepest BEIUKINX XUMHKOB lu
Iloypounoe naanuposanue no Xxumuu, 8 knacc,
(2uaca 6 neoesno, écezo 68 uacos), YMK O. C. I'abpuenana
No Ne CopepxaHue IporpaMMHOTO Ko ara IToBTOpEeHue oMma
AeP porp 2 P A 3ananus, popmupyronme Y'Y [
oKa OKa | MaTepuaia Iu- IHee
P P p Hcnonb3oBa-
o o qec 3aj7a-
peryis- | mO3HaBa- | KOMMYHH- | JIMYHOCT nue UKT
npea- | Teme TBO HHE
THBHBIC | TCJIbHBIC | KATUBHBLIC | HEBIC
METy ya-




COB

Tema 1. BBenenune B xumuio (8 yacon)
1 1 IIpeamer xumun. BenecTsa. 1 @usnueckue | §1, ®opmu- | Gopmu- | PopMmu- dopmu-
CBOWCTBA, ymp. 4 | poBaHHE | pOBaHUE | POBaHHE poBaHue
¢dusuueckoe MOHATUSL | YMEHHUS | YMEHUS UHTEpeca
TEJ0 0 XuMHUM | HaOmoma | paborath | K
uee Tb, B Iapax, HOBOMY
2 2 [IpeBpamienus Bemects. Poib 1 @usnueckue | §2,3 pOITH B P OTBeuaTh | MpenMe- BupryanbHas
XMMHUU B )KU3HU YEIOBEKA. CBOIiCTBA I BBIBONBI | Ha 1y. nabopaTopust
3 3 «[Ipuémsr oOpareHus ¢ 1 Atom c.174 | HcloBeKa ) TIpH BOHpPOCHI [IpesenTtarnus
1a00paTOPHBIM TPOBCAC | yaUTCI,
060pyI0BaHHEM HUH yMeHue
IpakTuueckue padorsr: Nel. OIBITOB, | MCIOJIB30-
YMEHHS | BaTh
4 4 [lepuoauueckas cucrema 1 §4 paboTaTh | XMMHUYECK
XAMUYECKUX 3yemeHToB . 1. C KHUTOH | Wi S3BIK,
MenaeneeBa. 3Haku uc YMEHHE
XUMHUYECKHUX 3JIEMEHTOB. nepuoau | pabotartb
YEeCKOU c
5 5 Xumuueckue GopMyIbl. 1 Haumensiiee | §5 — S —
OTHOCHTEbHbIE AaTOMHAS U oOriee ymp. MO KO
MOJIEKYJISIPHBIE MacChI. KpaTHOE, 1,4 HOCYIOH.
aToM,
MOJIEKYJIa
6 6 Pacuérel mo xumuyeckum 1 C.180
dhopmynam
7 7 3akperieHue 3HaHui 1 ymenuit | 1

no teme: «BBeneHue.
HepBOHaan'ILHBIe XUMHNYCCKHUC




TTOHSTHS
8 8 KontponbHas padoTa mo teme: 1
«BBenenue. [leppoHayasibHbIE
XUMHUYECKHUE TTOHITH
Tema 2. ATOMBbI XHMHYECKHX 3J1eMeHTOB (7 4acoB)
9 1 OCHOBHBIE CBEJICHUS O 1 ATtom. §6,7 ®opmu- | opmu- | Dopmu- ®opmu- | [Ipezenranus
cTpoeHuu aromoB. CocTtaB CtpoeHnue poBaHHE | pOBaHUE | pOBaHHE poBaHue
aToMOB. M30TOIBI sqIpa aToMa MOHATHA | YMEHUSL | YMCHHS UHTEpeca
0 cTpoe- | paboTarh | CiyliaTh
10 2 CrtpoeHnue 3J1eKTpOHHBIX 1 DneKTpoH §8, —_— c yunTens, K [IpesenTarmus
000JI0YEK aTOMOB XHUMHUYECKUX [Tepuon. 9¢.52 aToMa, KHUTOH, | Becr KOHKPET-
3JIEMEHTOB. I'pynna ymp.2 xumMmdec | ymenns | mmanor ¢ HOMY
. XUMHYEC
11 3 Ilepunonnueckuil 3aK0H 1 1 Kou MHTCTpH ) yauTelem KoMy
MePHONIECKas CHCTEMA CBASMU | poBaTh 1 ApyrumMu —
XUMHYECKHX 371eMeHTOB JI. 1. ce SHaHWA ydammmu- Ty
MeHmeeBa BHJAX. n3 csl. HO,I/ICK
bu3uKku
12 4 Hownsl. MonHas cBs3b. 1 §10 B HOHOHHVH
yop. 5 XHAMHIO. TebHOR
uH(popma
c.62 IIUHA O
HEM.
13 5 KoBanentHas nenomnsipHas 1 §11, [Ipe3enTanms
XUMHUYECKask CBSI3b . ymp.2
c.66
14 6 KoBanentnas nonsipHas 1
XUMHYECKAs CBS3h .
15 7 DNeKTpOOTPULATENLHOCTD 1
16 8 Merayummuyeckass XUMHUYeCKast 1 §12 [IpesenTarmus




CBs3b.

Tema 3. IIpocTelie BemecTBa (5 4acoB)

17 1 [IpocTeie BelecTBa-MeTAIIIbI. @usnueckue | §13
CBOMCTBA
18 2 [IpocTeie BelecTBa-HEMETAILITBI. Ousuueckue | §14,
AJnoTpormnusi. CBOICTBA ymp.3
19 3 KommaecTo BemecTBa. Mob. OtHocurenpH | §15,
MonsipHas macca. as aToMHas u | ynp.1-
MoOJIeKyJsipHa | 3
s Macchl
20 4 MosipHblii 00bEM Ta30B. KomnuectBo | §16,
BEILECTBA ymp.1,
2
21 5 Pemenue 3amau mo remMam: KomuuectBo | §15,
«Monsapuvwiii 06vem 2aszo8, BEIleCTBa, 16
KOUYeCma0 8eujecmea. MOJIIpHAs yIp.
Macca, 4-5,
MOJISIPHBIN c.85
00BeM,
MOCTOSTHHAS

ABoraapo

dopmu-
poBaHHE
HOHSTHS
0 MeTai-
nax,
HEMETal
nax,
KOJIMYEC
TBE
BELIECT-
Ba.

YmMenue
pabortath
c
y4eOHH-
KOM,
JIOTIONTHU
TEIbHOU
JUTEPATy
poil.nepu
ouyec-
KOM
cucre-
MOH.

Ymenue
COTPYIHU
4arth ¢
yUUTEIEM
B MTOKICKE
u coope
uHpopmaI
W,
CITyIIaTh
ero.

Osgnaje-
HHE
HaBbIKa-
MM IS
MIPaKTH-
YECKOM
JIeATEIb-
HOCTH.

[Ipe3enTanus




Tema 4. CoenHeHUs] XHMHYECKHX 3J1eMeHTOB (16 yacoB)

22 1 CreneHb OKUCICHUSL. 1 §17,
ymp.1,
2
23 2 Bakneiiime kiacchl OMHAPHBIX 1 §18,
coequHeHn. OKCUIBI. ymp.1
4
24 3 OcHOBaHHsI. 1 §19,
yrp.4-
5
25 4 Kucaotsl 1 §20,
ymp.3,
5
26 5 Comm 1 §21
27 6 Cocrasiienue Gopmyi coieit. 1 §21,
ymp.2,
3
28 7 O0001LEHNE U CUCTEMATU3ALIUS 1 IToBTO
3HAHWM 110 TeMe «BakHeume pHTH
KJIACChl OMHAPHBIX COCTUHECHUI OCHOB

HBIC

dopmup
OBaHUE
HOHATUSA
0
CTEIICHU
OKHCIIE-
Hus,
KJIACCOB
COCIMHE
HUH,
YUCTBIX
BEILECT-
Bax "
CMeCsX.

Ymenue
paboTaTh
c
y4eOHU-
KOM,
yMEHHUE
COIOCTaB
JISITh,
pabortartb
c
dbopmyna
MHU.

Ymenue
paboTaTh
B [1apax, B
rpymnmax,
OTBEYaTh
Ha
BOIIPOCHI
YUUTEIIS.

YMeHue
UCTIOJb-
30BaTh
3HaHUS B
OBITY.

[Ipe3enTanus




IIOHAT

[Ipe3enTanus

Hst
TEMBI
29 8 AMopdHBIE ¥ KPHCTATUINISCKUE Atom. §22
BEIIECTBA. THIIBI Monekyna
KPUCTAJUTMYECKUX PEIIECTOK dusndeckoe
TEIIO.
du3nyeckue
CBOMCTBaA
30 9 YucThble BELIECTBA U CMECH. CwmecHu. §23
Yuctoie
BEIIECTBA
31 10 IMpakTuyeckas padora Ne3. C.181
((AHaJII/I3 IIOYBBI 1 BOABI»
Hucrpykraxk Th
32 11 MaccoBas 10J11 KOMIIOHEHTOB B Cwmecu. §24,
CMECH. Yuctsle yop.
BeEIIECTBA 2,4, 7
33,34 | 12,13 | Peuienue 3a/1a4 Ha HaXOXKICHHE
MacCCOBOM JI0JIM KOMIIOHEHTOB
CMECH.
35 14 IpakTuyeckas padora Ned. C.
«[IpuroroBieHue pacTBopa caxapa 185
C 3aJJaHHOM MacCOBOM JIOJICH
PacTBOPEHHOTO BELIECTBAY
Hucrpykraxk Th
36 15 O6001IEeHNE U CUCTEMATH3ALUS

3HaHuA 110 Teme: «CoeqnHEeHN




XUMHUYCCKUX DJICMCHTOB.

37 16 KonTtpoabnas padoraNe 2o | 1 §13-

TeMe «CoeMHEHUsT XUMUYECKUX 24

AJIEMEHTOBY
IToBTO
pUTH
OCHOB
HBIE
MOHST
ust
TEMBI

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

38 1 DU3HICCKUC SIBICHAS B XHUMHM. 1 Croco0bl §25, | ®opmu- | YMenue | Ymenue VYmenne | Ilpesentanus
pasnenenus | yop.3 | poBaHue | paboTaTh | BeCTH UHTETPU
cMecei HNOHATUH | C JIAanor, poBaTh

0 yueOHHU- | paboTaTh | MOJyYeH

39 2 XUMHECKAC ABICHHS, 1 §26 XUMHYC- | KOM, B Tapax, HBIC

XUMHUYECKUE PEAKIIUH.
CKHX Meproau | paboTaTh | 3HAHUS B

40 3 3aKOH COXpaHEHMS MACChI 1 §27, | peaKuy- | YECKOH ¢ IPAKTH- | J[pe3eHTanus

BEIIECTBA. XUMHUUECKHE yop. | fIX, HX CHUCTe- YUUTEIEeM. | YECKOM
ypaBHEHHSL. 2-3 TUTIAX; MO, YKU3HU.
YMEHHsS | allTOPUT
41 456 | Pacuérpl mo XUuMHU4YECKUM 3 KomuuectBo §28, HCATE MOM
YPaBHCHHAM. BEIIECTBA. YOpP. | peakiuu | paccras-
Momnsipras 2,3 " JeHUS
Mmacca. paccTas- | K03¢hu-
MounsipHbrit JSTh LIUEHTOB
o0Bem ypaBHe- | B
A2 7.8 Tunsl XUMUYECKUX PEAKIIAMN. 2 §29- HUC B XuMmHeC
XUMHYEC | KUX

30




yup.
1-2;
43 9 CKOpOCTh XUMHYECKUX PEAKIIHIA. §31-
KartanuzaTopsl. 32
yup.
2,6
44 8 IpakTuyeckasi padora Ne5. C.183
« Ilpu3Haku XUMHYECKHX
peakuuin» Uucrpykraxk Th
45 9 OGo0IIeHrE U CHCTEMATH3AIIUS Peakmun §25-
3HAHUM I10 TeME « 3 meHeHus, pasoKeHHUS, 32
NPoUCXo0auue ¢ 8eujecmeamu. COeIMHEHHUS
b
IToBTO
obMeHa,
pHTH
3aMeILEeHUs
OCHOB
HBIE
TOHAT
ust
TEMBI
46 10 KonTpoasnas padora Ne3. o

TeMe «M3menenus, npoucxooaugue
C Bewecmeamuy.

KHUX
peakuuu-
SIX.

ypaBHe-
HUSX;
yYMEHHE
WHTETPU
poBath
3HAHUS
u3
(10337041
B
XUMHIO.




Tema 6. Teopusi 3JIeKTPOJIUTHYECKON TUCCONUANNHU U CBOICTBA KJIACCOB HEOPraHU4YecKuX coequHenui (19 yacon)

47 1 PactBopenue Kak GpHU3NKO — 1 Honnas §34
XUMHUYECKUH nporecc. THurbl CBA3b.
pactBopoB. IToBTOpHBIN KoBaneHTHAas
nHCTpyKTax 1o T.b. HEMOJISPHAS
Y TIOJISIpHAS
CBsA3b. IOHEBI
4849 |23 DIIEKTPOIUTHYECKAS JUCCOIHALAS | 2 Kucnora §35-
(O0) u teopust D11 36,
yap.
1,4,5
50 4 HoHHblE ypaBHEHHS PEAKLI 1 OcHoBaHue §37,
yup.2,
5
C.237
51 5 VeioBus MpoTEKaHus XUMUYIECKHX | 1 §32,3
peaxImii MeXy pacTBOpaMu 7
DIIEKTPOJITOB JI0 KOHIIA
C.240
52-53 | 6-7 Kucnorsl B cBeTe TO/] 2 §38,
ymp.
3,4
54-55 | 8-9 OcHoBanus B cBete TO/] 2 §39,

dopmu-
poBaHue
TTOHATHH
o
pacTBo-
pax,
3JIEKTPO-
JIATHYEC
KOM
JICCOIH
aruu,
HOHHBIX
ypaBHe-
HUSAX,
KHCIIO-
Tax,
OCHOBa-
HUMN,
COJIAX,
OKCHJIOB,
OKHCIIH-
TEIIbHO-
BOCCTaHO
BUTEIIb-
HBIX
peakiu-

dopmup
OBaHHE
YMEHUS
pabortath
c
y4eOHHUK
oM,
QITOPHT
MaMH
CoCTaBIIe
HUS
MOHHBIX
ypaBHEH
1505851
paccTaHo
BKH

ko3 du-
[IUEHTOB
B
OKHCITH-
TEJIbHO-
BOCCTaHO
BUTEIIb-
HBIX
peaxImn-

®opmupo
BaHUE
YMEHUS
paboTtatb
WH/IUBUITY
aJIbHO U B
napax,
COTPYIHU
9aTh C
yYUUTENEM,
YMEHHUE
3a/1aBaTh
BOIIPOCHI.

dopmup
OBaHUeE
YMEHHUS
UHTETPU
poBatb
3HAHUA O
paccTBo-
pax,
KHCJIO-
Tax,
OCHOBa-
HUSIX,
COJIIX U
OKCHIAX
B
HOBCEI-
HEBHYIO
JKU3HBb.

[Ipe3enTanus

IIpe3enTanus

[Ipesenranus

[IpesenTanus

[IpesenTanus




3,5
56 10 Oxcupl, uX KiaccupuKaus 1 §40
CBOICTBA. ymp. 3
57 11 Counu, X CBOMCTBA. §41
yop.
2,5
58 12 I'eHeTHUECKAs CBS3b MEXKTY 8§42,
KJIaCCaMH HEOPTaHUYECKHUX yIIp.
COCIMHEHUH. 2.4
59 13 IMpakTuyeckasi paéora Neb. C.241
«CBoMCTBA KHCIOT, OCHOBAHHIA,
OKCUJIOB U coneil». HHCTpyKTAXK
Tb
60 14 OGo0IIeHrE U CHCTEMATH3AIIUS [ToBTO
3HaHuil no Teme: «PacTBopeHue u pUTH
pacTBOPBD». HOHSIT
ue 00
WOHH
BIX
peaki
HsIX
61,62 | 15,16 | OxucnurensHO- §43
BOCCTAQHOBHUTENbHbIC PEAKIHU yIIp.
(OBP). 1,7
63 17 CBOWCTBA IPOCTHIX U CIOKHBIX ITosTO
BemectB B ceete TOJ] u OBP pHUTE

IIOHSAT

aX.

aX.

[Ipe3enTanus




ue 00

HOHH
BIX
peaxn
156:0:¢
64 18 [pakTuyeckast padora Ne7. C.242
Pemrenne skcriepuMeHTATBHBIX
3amad mmo teme: «OBPy»
Hucrpykraxk Th
65 19 00001eHre U CUCTEMATU3ALINS IIoBTO
3HaHuM 1o TeMe «PacTBopeHue. PHTH
PactBopsl. CBolicTBa pacTBOPOB OCHOB
3JICKTPOJIUTOB, HOHHBIC YPAaBHEHUS, HEIC
OBP».
MOHST
us
TEMBI
66 20 HTorosasi KOHTpoJILHAas padoTa
Ned 3a kypc xumun 8 kiaacca
67,68 | 21,22 | AHanus UTOTOBOW KOHTPOJIBLHOM C.244

pabortsl. [lopTperHas ranepes
BEJIMKHX XUMHUKOB.




HJIaHpreMl)Ie PeE3YJIbTATBI U3YICHHUSA yqeﬁﬂoro npeamera.

B pe3ynbrare uzyueHuss Xumuu Ha 6a30BOM YPOBHE YUEHUK JTOJIKEH

3HATL/MIOHUMATh:

XMMHUYECKYIO0 CUMBOJIMKY: 3HAaKU XUMUYECKUX JIEMEHTOB, (POPMYIIbI XUMHUECKUX BEIIECTB, YPABHEHUS XUMHUECKUX PEAKLINH;

BAKHEHIINE XMMUYECKHE ITOHATHS: BEIIECTBO, XUMUYECKHM 2JIEMEHT, aTOM, MOJIEKYJ1a, OTHOCUTENIBHBIE aTOMHAs U MOJIEKYJIIpHAsl MacChl, MOH,
AJJIOTPOIIHS, U30TOIBI, XUMUYECKAsI CBSI3b, DJIEKTPOOTPULIATEIBHOCTD, BAJIECHTHOCTD, CTENIEHb OKUCIEHUS, MOJIb, MOJIIPHAs Macca, MOJIIPHBIN
00bEM, BEIIECTBA MOJIEKYIISIPHOTO W HEMOJICKYJISIPHOTO CTPOSHHSI, PACTBOPHI, AIEKTPOIHUT U HEDIIEKTPOIIUT, SJICKTPOIUTHYECKAS TUCCOITUAIIHS,
OKHCIIUTEIb M BOCCTAHOBUTENb, OKHUCJIEHHWE U BOCCTaHOBJIEHHE, TEIJIOBOM 3(deKT peakuuu, CKOPOCTbh XMMHYECKOH peakIuH, KaTajius,
XMMHUYECKOE PaBHOBECHUE, YIIIEPOAHBIN CKeNeT, QYHKIMOHAIbHAS TPYIIa, U30MEpUsl, TOMOJIOTUS;

® OCHOBHBIE 3aKOHBI XMMHMH: COXPAHEHHS MACChI BEIIECTB, IIOCTOSIHCTBA COCTaBa, IEPUOJUYECKUN 3aKOH;

OCHOBHBIE TEOPUU XUMHUHU: XMMHUYECKOH CBSI3H, MIEKTPOIUTUIECKON JUCCOLUALMH, CTPOECHUSI OPTaHUYECKUX COEANHEHNI;

BaKHEHIINE BEIECTBA M MAaTEpHajbl: OCHOBHBIE METAJIIbl U CILUIABBl, CEpHAs, COJIAHASA, a30THAs M YKCYCHas KHCIOTHI; LIEJIOYH, aMMHAK,
MUHEpaJIbHbIE YIOOpEHMs, METaH, JTWJIEH, alleTWJIeH, OEH30JI, 3TaHOJ, XHUpPbI, MbUIA, IJIIOKO3a, caxapo3a, KpaxMmai, KieTdyaTka, OelKH,
HCKYCCTBEHHbBIE M CHHTETUYECKHE BOJIOKHA, Kay4yKH, IIaCTMAaCCHI;

yMeThb:

® Ha3bIBATh: 3HAKU XMMHUYECKHUX DJIEMEHTOB, U3yUYECHHBIE BELECTBA 10 «TPUBHAIIBHON» WIIM MEXIYHAPOJAHOW HOMEHKIIATYPE;

® onpeaeasiTh. BaJICHTHOCTh U CTEIEHb OKUCICHHWS XUMUYECKHUX DJIEMEHTOB, THIl XUMHUYECKOU CBSA3U B COCAMHEHUSX, 3aps] HMOHA, XapaKTep
Cpelbl B BOAHBIX paCTBOPAaX HEOPraHUYECKUX COCAUHEHUM, OKUCIUTENb U BOCCTAHOBUTEND, IIPUHAIUIEKHOCTD BEILIECTB K PAa3IMYHBIM KJlaccam
OPraHNYEeCKUX COCTMHEHU;

® XapaKTepHU30BaTh: 3JEMEHThl MaJlbIX IEPUOJOB IO MX IOJIOXKEHUIO0 B mepuoauueckoil cucreme J[.M.MenzneneeBa; oOuiue XUMHUYECKHE
CBOMCTBAa METAJIJIOB, HEMETAJUIOB, OCHOBHBIX KJIACCOB HEOPraHWYECKMX M OpPraHUYECKHUX COECIMHEHHI; CTPOCHHE M XMMHYECKHE CBOWCTBA
M3Y4YEHHBIX OPTaHUYECKUX COCAVHEHUN;

e OOBSACHATBH: 3aBUCHUMOCTh CBOMCTB BEIIECTB OT HMX COCTaBa W CTPOCHMS; MNPUPOAY XHMHUYECKOH CBsI3W (MOHHOM, KOBAJIEHTHOI,
METAITINYECKOM ), 3aBUCUMOCTb CKOPOCTH XUMUYECKON PEaKIIUH U MOJIOKEHUSI XUMHUUECKOTI0 PABHOBECHUS OT Pa3IMUHbIX (PaKTOPOB;



BBINOJIHATh XUMUYECKUN SKCHEPUMEHT 0 PACMO3HABAHUIO BAXKHEHMIIIMX HEOPTaHUYECKUX (KHCIOPOJ, BOJOPOJ, YITIEKUCIBIA ra3, aMMHaK,
PacTBOPHI KUCIIOT U IIENI0YeH, XIOpUa-, Cyabdar -, KapOOHAT-HOHBI, HOHBI AMMOHHUS) M OPTaHUYECKHIX BEIECTB;

BBIYHCJIATH. MAacCOBYIO JOJI0O XUMHYECKOTO 3JIEMEHTa 1Mo (OpMyJie COSANHEHHS, MAaCCOBYIO JIOJIIO PAacTBOPEHHOTO BEIIECTBA B PAacTBOPE,
KOJINYECTBO BEIIECTBA, 00BEM MIIM MACCy peareHTOB WK IPOJYKTOB PEAKIIHH.

MPOBOIUTH CaMOCTOSITEIbHBIN MOMCK XUMHUYECKOH HH(OPMALIMH C HCIOIb30BAaHUEM PA3IMYHBIX UCTOYHUKOB (HayYHO-TIOMYJIAPHBIX W3JaHUH,
KOMITBIOTEPHBIX 0a3 JaHHBIX, pecypcoB VHTepHeTa); MCIOIb30BaTh KOMITBIOTEPHBIE TEXHOJIOTHH sl 0OpaOOTKM M Tepesaddl XMMHYECKON
nH(OpMAIINY U €€ TIPEACTaBICHUS B pa3INuHbIX (hopmax;

HCI0JIB30BATH NPHOOPEeTeHHbIe 3HAHUS U YMEHHS B MPAKTHYECKOii 1esITeJIbHOCTH M MOBCeIHEBHOM KU3HM JJIs:

OOBSCHEHUS! XUMUYECKUX SBICHHUH, IIPOUCXO/SIIHX B IPUPOAE, OBITY M Ha IPOU3BO/ICTBE;

OIpeEICHUS] BO3MOXKHOCTH MPOTEKAHUS XUMUYECKUX IPEBPAILCHUH B Pa3IMYHBIX YCIOBUAX M OLIEHKHU HX MOCIIECTBUIA;

9KOJIOTMYECKU TPAMOTHOT'O ITOBEJCHHUS B OKPYKAIOIIEH cpene;

OLICHKH BJIMSHUS XMMUYECKOTO 3arpsSA3HEHHsI OKPYKAIoLIel Cpeibl Ha OPraHU3M YeJIOBEKa U APYTUeE KUBBIE OPraHU3MBbI;

0e30macHOT0 0OpaIIeHus ¢ TOPIOYUMH U TOKCHYHBIMH BEIIECTBAMH, J1a00PaTOPHBIM 000py/10BaHUEM;

MIPUTOTOBIICHHSI PACTBOPOB 3a/IaHHON KOHIIEHTPAIMH B OBITY M HA TIPOU3BOICTBE;

KPUTHYECKON OLIEHKHU JIOCTOBEPHOCTH XUMHUECKOW WH(POPMALINH, TIOCTYIAIOMIEH U3 pPa3HBbIX HCTOYHHUKOB.



