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HosicHuTebHAS 3aIIUCKA
O01mas XxapakTepuCTHKA MPOTrPAMMBbI

Pabouas mporpamma cocrapiieHa B IOJTHOM COOTBETCTBUU ¢ DesiepalibHbIM rOCYJapCTBEHHBIM 00pa30BaTEIbHBIM CTAaHAAPTOM
obmiero oOpazoBaHus, TPEOOBAHUSIMU K pe3yJibTaTaM OCBOEHHS OCHOBHOM 0Opa3oBaTeIbHON MpOrpaMMbl OCHOBHOI'O OOIIETro
oOpa3oBaHusl, pealu3aly 00pa30BATENbHBIX IPOrPAMM €CTECTBEHHO-HAYYHOM M TEXHOJOTMYECKON HalpaBIE€HHOCTEH,
pa3pabOTaHHBIX B COOTBETCTBHM C TPEOOBaHUSMHU 3aKOHOJATENbCTBA B cdepe oOpa3oBaHHUs M C Y4ETOM PEKOMEHIAIUM
®enepanpHOro omneparopa ydeOHoro mnpeamera «buonorus» Ha 0aze neHrpa «Touka poctay, (yHIAMEHTAIBHBIM SIPOM
COJIEp’KaHUsl OCHOBHOTO o00mIero o0pa3oBaHUs, NPUMEPHOW MPOrpaMMON OCHOBHOTO OOIIEro oOpa3oBaHUs IO XUMUH,
denepanbHOro MepeuHss y4eOHMKOB, Oa3MCHOrO ydyeOHOro IjlaHa, aBTOPCKOW y4eOHOW MporpaMMbl  OCHOBHOTO OOIIETO
oOpazoBanust «Xumus. 7—9 kiacchel : pabouas nporpamma k tuaun YMK O . C. T'abpuensna M. : IIpoda, 2017. — 123, [1] c.».
Jannast pabodas mporpaMMa OpMeHTHpPOBaHA HA MCHONb30BaHue yueOHnka Xumus, aBTop ['abpuensu O.C. 8kmacc. M.:lpoda,
2017.

[Iporpamma obecreurBaeT YCBOEHHE YYAIIUMUCS BAXKHEHIIMX XUMHUYECKUX 3aKOHOB, TEOPHM W MOHSTUH; (hopmupyer
MPEJICTABICHUE O POJIM XMMHUHU B OKPY’KAIOIIEM MHUPE U KU3HU 4YeJIoBeKa. [Ipr 3TOM OCHOBHOE BHHUMAHHE YIEISIETCA CYIIHOCTH
XUMUYECKUX PEAKIMl U METoJlaM MX ocyllecTBieHUs. OJHUM M3 OCHOBHBIX NMPUHIIMIIOB MOCTPOEHUS MPOrPaMMBI SBIISIETCS
MPUHLNN JOCTYIMHOCTH. DKCIIEPUMEHTAIbHBIE JAaHHBIE, MMOTYyUYCHHbIC YYaIIUMUCS HPHU BHITOJTHEHUN KOJIMYECTBEHHBIX OIIBITOB,
MO3BOJISIFOT YYalIMMCSl CAMOCTOSITENIBHO JI€JIAaTh BBIBOJBI, BBISBIIATH 3aKOHOMEPHOCTHU. [l0AXO0abI, 3aJI0)KEHHBIE B COJIEpKAHUE
MporpaMMbl Kypca, CO3Jal0T HEOOXOJAUMbBIC YCJIOBHS JJIsl CUCTEMHOI'O YCBOEHHUS YYaIlUMHUCS OCHOB HAyKH, JJIsi 00ECIICUCHUS
Pa3BUBAIOIIETO U BOCIHUTHIBAIOIIECTO BO3JEUCTBUSI 0O0Yy4YEHHUs HAa JUYHOCTH ydaierocs. dopMmupyemMbie 3HaHUS JAOJKHBI CTaTh
OCHOBOM CHUCTEMBI YOEXKICHUH IIKOJIbHUKA, [ICHTPAIBHBIM SPOM €T0 HAYYHOTO MUPOBO33PEHUSI.



OO0mas xapakTepucTHKA y4e0HOI0 peaMera, Kypca

Kypc xumuu 8 kinacca uzyyaercs B JiBa 3tana: 1-if 3Tam — XuMus B CTaTUKE, HA KOTOPOM PACCMATPUBAIOTCSI COCTaB U CTPOCHHE
aToMa U BellecTBa. Ero OCHOBY COCTaBIISIIOT CBEJEHHUS O XMMHUYECKOM JJIEMEHTE U (hopMax €ro CylecTBOBaHUS — aToMax,
M30TOMNAaX, MOHAX, MMPOCTHIX BEIIECTBAX M UX BAXKHEUIIUX COCAMHEHUSX (OKCUIAX U JPYTrUX OMHAPHBIX COCAUHEHUSX, KHUCIOTaX,
OCHOBAHMSIX U COJISIX), O CTPOSHUHU BEIECTBA (TUMOJIOTMH XUMUYECKUX CBA3EH M BUIAX KPUCTATUIMUECKHUX PEIIETOK). 2-i 3Tanm —
XUMUSL B JUHAMHUKE, HA KOTOPOM IMPOUCXOJIUT 3HAKOMCTBO YyYalUXCs C XUMHUYECKHUMH PEaKIUsIMU Kak (yHKIMEH cOoCcTaBa U
CTPOEHHUS yYaCTBYIOIIUX B XMMUUYECKHX MPEBPAIICHUAX BEHIECTB U WX Kiaccudukanuu. CBOWCTBa KUCIOT, OCHOBAaHUN U COJeH
Ccpa3zy paccMaTpUBAIOTCS B CBETE€ TEOPHUM BJIEKTPOIUTHYECKOW Aucconuanuu. Kpome 3Toro, CBOWMCTBAa KHUCIOT M COJIEH
XapaKTEePU3YIOTCS TAKKE B CBETE OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX MPOIECCOB.

Peanuzanust qanHoM pabodeil mporpaMmbl paccurTaHa HAa UCIOIb30BaHUE TPATUIIMOHHOW TEXHOJOTUM OOYUYEHHUsI, TEXHOJIOTHU
JTUYHOCTHO-OPUEHTUPOBAHHOTO OOYUYCHHS, 3J0POBHECOCPETAIOMNX TEXHOJOTHUH, a TakkKe »JJIEMEHTOB COBPEMEHHBIX
00pa3oBaTeNbHBIX TEXHOJIOTHM, MEepeoBhIX (OPM U METOJOB O0y4YeHHS, TaKMX KakK MPOOJIEMHBIN, MPOEKTHBIN, YaCTUYHO-
MMOMCKOBBIN, UCCIIEIOBATEILCKUI METOIbI, pa3BUBarOIee O0YUYCHHE, KOMIIBIOTEPHBIE TEXHOJIOTHH, TECTOBBI KOHTPOJIb 3HAHUHN U

Ap.

B nponecce peanuzanuu padouyeil mporpaMmsl Oy1yT UCIIOJIb30BaHbl CAEAYIOIINUE CPEACTBA O0OyUEeHHUS (ITeJarornyeckue
CpeICTBa):

y4ueOHo-1abopaTopHOe 000pyaOBaHue, IleHTpa « Touka poctay
TUAAKTUYECKas TEXHUKA;
y4eOHO-HaTJISTHbIE TTOCOOUS;

TEXHUYCCKUEC CPCACTBA O6y‘I€HI/I$[ N aBTOMATU3HUPOBAHHBIC CUCTCMBbI O6y‘l€HI/I$I;



OpraHU3aAIMOHHO-TIEIATOTHYECKHE CpeaCcTBa (YueOHBIC IIaHbI, SK3aMEHAIIMOHHBIC OWJICTHI, KAPTOUKHU-33JaHuUs, yIeOHbIC
MOCoOHs | T.11.)

Pabouast mporpaMma npeanosaaraeT ucroib30BaHue TAKUX CIOCOO0B 0OOYUEHMs, KaK: UHJIMBUIyaIbHOE 00yUYEHUE,
UHAVBUYaTbHO-TPYIIOBOM CIIOCO0, TPYNIIOBOM U KOJUIEKTUBHBIN CIIOCOO0.

KonTposb 3a ypoBHEM 3HAHUH ydalTUXCs MPEAyCMaTPUBAET MPOBEACHUE, TPAKTHUYECKHUX, CAMOCTOSTENIbHBIX, KOHTPOJIBHBIX padoT,
3a4€TOB, KaK B TPAIUIIMOHHOM, TaK U B TECTOBOM (hopmax.

Brei6op YMK O.C. T'abpuensina 00yclIOBI€H TEM, YTO aBTOPOM TIIATEIBHO MPOAYMaHa METOA0JIOIHYECKas OCHOBA IOCTPOEHUS
y4eOHOro co/iep KaHus Kypca.

Bech TeopeTrueckuit Marepuain Kypca XMMUAHU JJ1s1 OCHOBHOM IIKOJIBI pACCMATPUBAETCS Ha MEPBOM oIy O0yUEHHUsI, YTO TTO3BOJISIET
ydamuMmcs 00Jiee 0CO3HAHHO U TIIYOOKO U3YUHUTh (DAKTUYECKUN MaTepuall — XUMUIO JJIEMEHTOB U UX coequHeHuit. Hapsany ¢ atum
TaKo€ MOCTPOEHUE MPOTPAMMBI 1a€T BO3MOXXHOCTH PA3BUBATH MOJYUYCHHbBIE TIEPBOHAYATILHO TEOPETUUECKHE CBEICHHS Ha O0raToM
(dakTUYEeCKOM MaTepHalie XHMHU JJIEMEHTOB. B pesynbTaTe BBIUTPHIBAIOT 00€ COCTaBISAIONIME Kypca: M Teopus, UM (PaKThI
[TpuBnekaet oTOOp coAepkaHusi yueOHOTo mpeaMeTa 6a30BOro ypoBHs, MOJ00paHHbIC JJIsl 3aKPEIICHUS YIIPAXXHEHUSI, 3a]Ja4H.
[IporpamMmMa mocTpoeHa ¢ y4eTOM peau3allii MEXIPEAMETHBIX CBA3EH ¢ KypcoM (U3MKH 7 Kjacca, T/ie U3y4aloTCsi OCHOBHBIC
CBEICHHS O CTPOCHUHU MOJIEKYJI M aTOMOB, K OMOJIOTHH 6—9 KJ1accoB, I/1€ 1aeTCsl 3HAKOMCTBO C XUMHUYECKON OpraHu3aIueil KIeTKu
U TIpolieccaMy 0OMeHa.

Hesn 1 3a1a44 M3y4aeMoro npeaMera

* 0ceoeHue eadcHeumux 3Hanuil 00 OCHOBHBIX MOHATHUAX M 3aKOHAX XMMHH, XUMHYECKOH CUMBOJIHKE;

* o0enadeHue ymeHuAMuU HaOIIOAaTh XUMHUYECKHUE SIBJICHUS, IPOBOAUTH XUMUUECKHUI SKCIIEPUMEHT, MPOU3BOIUThH PAcUeThl Ha
OCHOBE XUMUYECKUX (POPMYJ BEIICCTB M YPABHCHUI XUMUYECKUX PEAKIINN;

* pazeumue TO3HABATEIHLHBIX WHTEPECOB M HHTEIUICKTYyaJIbHBIX CIIOCOOHOCTEH B TPOIIECCE MPOBEACHHUS XUMHUYECKOTO
AKCIIEPUMEHTA, CAMOCTOATEIIBHOTO MPUOOPETEHUSI 3HAHUM B COOTBETCTBUM C BO3HUKAIOIIMMU KU3HEHHBIMHU MTOTPEOHOCTIMU;
* gocnumaHnue OTHOUIIEHUS K XMMHUHU KaK K OJHOMY M3 (PyHIaMEHTaJbHBIX KOMIIOHEHTOB €CTECTBO3HAHUS W DJIEMEHTY
00111e4eIOBEYECKON KYIbTYPHI;



* MpPUMeHEeHHE MOJyYeHHbIX 3HAHUI ¥ YMeHMii 111 6€3011acCHOTO UCTIOIh30BaHUS BEIIECTB U MAaTEPUAJIOB B OBITY, CEITLCKOM
X035IUCTBE U HA IPOU3BOJICTBE, PEIICHUS MPAKTUUECKUX 3a1a4 B TOBCEHEBHOM KU3HU, IPETYIPEKICHUS SIBICHUMN, HAHOCSIIUX
BpE/ 370POBBIO YEIOBEKA U OKPYXKAIOIIEH Cpejie.

MecTo yueOHOro npeamMera B yueOHOM IIaHe

VYpoBeHb IporpaMmbl — 6a30BbIN. YUUTHIBAs MIPOIOJDKATEILHOCTh YueOHOTo roaa (35 Henenb), MIaHupoBaHue cocTaBieHo Ha 70
4acoB.

O0beM yueOHOM Harpy3Ku corjaacHo yueOHoMy miany OV Ha 1aHHbIM yuyeOHBbIN roja- 2 yaca

KomnnyecTBo yacoB Ha HU3YUCHUC IIPCAMCTA COITIACHO IMIPpOorpamMme -2 yaca B HCAOCIIIO

Coaepxxkanue y4eOHOro npeamera, y4eOHbI| IJIAH
BBenenue (4)

[Tpenmer xumuu. Metozpl O3HAHUS B XUMUU: HAOJIIOZEHUE, SKCIIEPUMEHT, MOJieIupoBaHue. VICTOUHUKHN XUMHUECKOH
uH(pOpMalny, €€ MMoJyYeHUe, aHaJIU3 U PEJCTaBICHUE ero pe3yiabTaToB. [loHATHE 0 XUMUYECKOM 3lleMeHTe U popMax ero
CYLIECTBOBAaHMsI: CBOOOJIHBIX aTOMax, MMPOCTHIX U CJIOKHBIX BellecTBax. JleMoHcTpanuu. Mozaenu (1uapocTep>KHEBbIE U
Crroapra—Dbpurieba) pa3InyHbIX TPOCTHIX U CIOKHBIX BellecTB. Koiekuus cTeKIsiHHOW XuMudeckoi nocyasl. Komnekuus
MaTepHuasoB U U3/IENMI U3 HUX Ha OCHOBE ajmtoMuHus. JJabopaTtopublie onbIThl. 1. CpaBHEHHE CBOMCTB TBEPIBIX
KPUCTAJUIMYECKUX BEILIECTB U pacTBOPOB. OTINYNE XUMUYECKUX PEAKIUN OT PU3NUYECKUX SBJICHUN. POJIb XUMUU B KU3HU
yesoBeka. Xemopuius 1 xeMopoousi. Pojb 0TeueCTBEHHBIX YUEHBIX B CTAHOBJICHUN XUMHUYECKOW HayKH — pabOThI

M. B. JlomonocoBa, A. M. bytneposa, JI. 1. Menaeneesa. JleMmoncTpanuu. B3anmoneiictBue MmpamMopa ¢ KUCIOTOU U
MOMYTHEHHUE U3BECTKOBOM BOAbI. JlabopaTopHbie onbIThL. 2. CpaBHEHHE CKOPOCTH MCHIAPEHUS BOAbI, OJIEKOJIOHA U STHJIOBOTO



cnupTa ¢ PUIbTPOBATBHOM OyMaru. XuMuueckas CMHMBOJIMKA. 3HAKU XUMUYECKUX JIEMEHTOB U MPOUCXOKICHUE UX Ha3BaHUH.
[lepuonuueckas cucrema xumMmuueckux snemeHToB Jl. . MenzeneeBa, ee CTpyKTypa: Majble U OOJIbIINE IEPUOIBI, TPYIIIBI U
noarpymisl. [lepuoandeckas cucteMa Kak CIpaBOYHOE MOCOOHE JIJIsl TOJIYYECHHS CBEJICHUN O XUMUYECKHUX DJIEMEHTaX.
Xumuueckue popmyibl. Maaekcs! u ko3@dunmentsl. OTHOCUTENBHBIE aTOMHAsI U MOJIEKYJIsipHas Macchl. [IpoBeneHue pacueTon
MacCOBOM J0JIM XUMUYECKOTO JIEMEHTa B BEIIECTBE Ha OCHOBE €TI0 (hOPMYJIBI.

Tema 1. ATOMBI XUMH4Y€CKHX 3JIEMEHTOB (9)

ATOMBI Kak (popma CyIIeCTBOBaHUSI XUMUYECKHUX AJIeMEHTOB. OCHOBHBIE CBEJICHUSI O CTPOCHUH aTOMOB. Jloka3aTeabcTBa
CJIOKHOCTH cTpoeHust aToMOB. OnbIThl Pesepdopa. [lnanerapuas mojaens crpoenus aroma. CocTaB aTOMHBIX SiZiep: MMPOTOHBI,
HEUTpOHBI. OTHOCUTENbHAA aTOMHAsl Macca. B3auMOCBS3b MOHATHI «IIPOTOH», KHEUTPOH», «OTHOCUTEIIbHASI aTOMHAsI Maccay.
N3MeHeHue vnciia MpoTOHOB B sAJIpe aToMa — 00pa3oBaHUE HOBBIX XUMHYECKUX AJIEMEHTOB. VI3MeHeHMe unciia HEUTPOHOB B
sape aroMa — oOpa3zoBaHue U30TONOB. COBPEMEHHOE ONPEACICHUE TOHATUS «XUMUUYECKUHN A1eMeHT». M30Tombl Kak
Pa3sHOBUAHOCTH aTOMOB OJJHOTO XMMHUYECKOT0 3JeMeHTa. JleMoHcTpanu. Moien aToMOB XUMUYECKUX JIEMEHTOB.
JlabopaTopHbie onbIThL. 3. MoaenupoBaHue IPUHIIUIA ICUCTBUS CKAHUPYIOIIETO MUKPOCKOTA. IIeKTpoHbl. CTpoeHHe
AJIEKTPOHHBIX YPOBHEN aTOMOB XMMHUUYECKUX JIEMEHTOB MAJIBIX NIepruo0B. [IoHATHE O 3aBEPILIEHHOM 3JIEKTPOHHOM YPOBHE.
[Tepuonuueckas cuctema xumuueckux snemenToB J[. . MenpeneeBa u ctpoeHre aTOMOB: (PU3UYECKUI CMBICI MOPSAKOBOTO
HOMeEpa JIEMEHTa, HOMEpa Irpymibl, HoMepa rnepuoaa. Jlemoncrpanuu. [leprnoandeckas cucteMa XUMAYECKUX SJIEMEHTOB

. . MenneneeBa pa3nuunbix popM. M3MeHeHne uncia 3JIEKTPOHOB Ha BHEITHEM 3JIEKTPOHHOM YPOBHE aTOMa XMMUYECKOTO
aJIeMEHTa — 00pa3oBaHUE MOJIOKUTEIIBHBIX U OTPUIIATEIbHBIX HOHOB. MOHBI, 00pa30BaHHbIE aTOMaMU METAJJIOB U HEMETAJIIOB.
[IpyuunHBI U3MEHEHUS] METATUIMYECKUX U HEMETANTMYECKUX CBOMCTB B Mepuojiax u rpymnmax. O0pazoBaHue OMHaApPHBIX
coenuHeHui. [Tousatue 06 noHHOM cBsi3u. CXxemMbl 00pa3oBaHUs HOHHOM CBsi3U. B3anmoaeicTBUE aTOMOB 3JIEMEHTOB-HEMETAIJIOB
MEXIy cO00l — 00pa3oBaHUE NBYXaTOMHBIX MOJICKYJI MPOCTHIX BeliecTB. KoBasieHTHAsI HEMOSpHAS XUMHYECKas CBA3b.
DNEeKTPOHHBIC U CTPYKTYpHBIE opMyIibl. BzanmoielicTBre aTOMOB HEMETAIOB MEXKIy 000 — 00pa3oBaHre OMHAPHBIX
HOCTbh, BAJICHTHOCTh. COCTaBIISATh CXeMbI 00pa30BaHUs KOBAJICHTHOW MOJISPHON XUMUYECKOM CBsi3H. MCIoIp30BaTh 3HAKOBOE
MOJIETUPOBaHUE. XapaKTEePU30BaTh MEXaHU3M 00pa30BaHus MOJISIPHON KOBAJICHTHOM CBsI3U. B3auMojielicTBre aTOMOB METaJIJIOB



MeX1y co0oii — oOpa3oBaHHe METaUIMYeCKuX KpuctawioB. [lonsTHe 0 MeTamnueckoi cBsizu. JIabopaTopHbIE OTBITHI.
5. M3rotoBienue Moeinu, WITIOCTPUPYIOIIEH CBOMCTBA METAJUTMUECKON CBSI3U.

Tema 2. IIpocrsie BeecTsa (6)

[Tonmoxenne meraiuioB B [leproandeckoi cucreme xumuaeckux 3meMeHToB J[. 1. Menneneesa. Baxknenmme npocTbie BEMIECTBA-
METaJUTBI: )KeJIe30, ATIOMUHHM, KaJIBIIMA, MarHui, HaTpuid, kamuid. O0mmue Guzndeckre cBOWCTBA METAIIOB. J[eMoHCcTpammm.
OO6pa3siel MeTamioB. JlabopaTopHble OnbIThL. 6. O3HAKOMIIEHUE C KOJUIEKIMEeH MeTaiioB. [lonoxkeHne HeMeTaioB B
[lepuonuueckoii cucreme. BaxkHelime mpocThie BElIeCTBa-HEMETAIbI, 00pa30BaHHBIE ATOMAaMU KHCJIOPO/ia, BOJOPO/Ia, a30Ta,
cepsl, hocdopa, yriaepoaa. Moiekynbl BOJOPOaa, KUCIOPO/a, a30Ta, rajoreHoB. OTHOCUTETbHAS MOJICKYJIIpHAs Macca.
CnocoOHOCTh aTOMOB XUMHUUYECKHX JIEMEHTOB K 00pPa30BaHUI0 HECKOJIBKUX MPOCTHIX BEIIECTB — aJUIOTPOIHUS. AJIIIOTPOITHbBIC
Moaudukanuu kucinoposa, hocdopa, onoa. Metauinueckue 1 HEMETANIMUECKUE CBOMCTBA MTPOCTHIX BEIIECTB.
OTHOCUTENBHOCTH 3TOTO0 NMOHATHS. JlemoHcTpanuu. [lonyuenne o3oHa. OOpasiibl 6€JI0r0 U CEpOro 0Ja0Ba, OEJIOro U KPAaCHOTO
dbocdopa. JlaboparopHsie onbITh. 7. O3HaKOMIICHUE C KOJUIeKIUe HemeTamioB. [loctostHaas ABoraapo. KonumdecTBo BeliecTna.
Mons. Momnsipaas macca. KpaTHble e TMHUIBI H3MEPEHHS KOJIMYECTBA BEIIECTBA — MUJUIMMOJIb U KUJIOMOJIb, MUJUTUMOJISIPHAS U
KUJIOMOJISIPHAsI MacChl BELIECTBA. PacyeTsl ¢ MCIOJIb30BAHUEM MOHATUMN «KOJIUYECTBO BEILIECTBA», «MOJISIPHAS Maccay,
«noctosiHHass ABorazipo». JleMoHnctpanun. HekoTopble METaILIbl 1 HEMETAIIJIBI C KOJIMYECTBOM BellecTBa 1 MoJib. MomnsipHbIi
o0BeM razoo0pa3HbIxX BemecTB. KpaTHble e IMHUITBI U3MEPEHHS] — MUJUTUMOJISIPHBINA U KMJIOMOJIIPHBIN 00beMbI Ta3000pa3HBIX
BeIleCTB. PacueThl ¢ UCMOIB30BAaHUEM MOHATHIN «KOJIMUECTBO BEIIECTBA», «MOJISIPHAS MACCA», «MOJISIPHBIN 00BEM ra30By,
«mocTosiHHast ABorazipo». JleMoncTpanuu. MossipHblil 00beM ra3000pa3HbIX BelEeCTB. PacyeTsl ¢ HCMOJIb30BAHUEM TTOHSTUI
«KOJIMYECTBO BEILIECTBAY, «MOJISIPHASI Maccay, «MOJISIPHBIN 00BeM ra3oBy, «4uciao ABorajapo». CteneHb okuciaeHus. CpaBHEHHE
CTETICHH OKUCJICHUS U BaJICHTHOCTH. OnpeieieHrue CTEIeHU OKUCIICHUS DJIEMEHTOB B OMHApHBIX coequHeHusx. CocTaBieHue
(dhopmyn OMHAPHBIX COSAMHEHUH, OOIIHI cToco0 X Ha3BaHWI. buHapHBIC COSTMHEHHS METAILIOB M HEMETAILIIOB: OKCHJIBI,
xJopubl, cyiabhuasl u np. CoctaBiaenue dhopmyn OuHapHBIX coeauHeHui. OCHOBaHUS, MX COCTaB M Ha3BaHUs. PacTBOpUMOCTh
OCHOBaHWi1 B Bozie. [IpeacTaBuTenu menoueit: THIAPOKCUIBI HATPUS, Kaimus U Kanbius. [loastue 00 mHAMKATOpax u
Ka4ueCTBEHHBIX peakuusx. Jlemonctpanmu. O0pasisl ocHoBaHUN. KHCIOTHO-1IEI0UHbIE HMHIUKATOPHI U U3MEHEHHE UX OKPACKU B
miesiouHou cpeae. Kucnotsl, ux cocraB u Ha3Banusa. Knaccudukanus kucnot. [lpencraBurenu KUCIOT: CEpHAast, CONsTHA,



azotHas. [lonstue o mkane kuciorHoctu (mkane pH). I3menenue okpacku UHIUKATOPOB. JlemoHcTpanmu. OOpasibl KUCIIOT.
KucnotHo-1enounble MHAUKATOPBI U N3MEHEHHUE UX OKPACKU B HEUTPAJIIBHOW U KUCJIOTHOM cpellax. Y HUBEPCAIbHBIN HHANKATOP
U U3MEHEHHE €T0 OKpackH B pa3nuuHbiX cpepax. [llkamna pH. JlaGoparopusie onbiThl. 11. Onpenenenue pH pacTBOpOB KUCIOTHI,
mesniouu v Bojiel. 12. Onpenenenne pH TMMOHHOTO U S10JI04HOTO COKOB Ha cpe3e mi1oa0B. CoJiu KaK MPOU3BOJIHBIE KUCIIOT U
ocHoBaHm. VX coctaB u Ha3zBanus. PacTBopuMOCTh coseli B Boje. [IpencraBurenu comneit: XJIopua HaTpusi, KapooHat u ¢ocdar
kanbims. JlemorcTpammu. O6pasiiel comneit. Jlabopatopasie onbIThI. 13. O3HaKOMIIEHHE ¢ KOJUIEKITEH coneil. AMopdHbIe 1
KPUCTAIUIMYECKNE BEECTBA. MEXXMONEKYIIAPHBIE B3aUMOJICUCTBUS. THIIBI KPUCTAINIMYECKUX PELIETOK. 3aBUCUMOCTh CBOMCTB
BEIIECTB OT TUIIOB KPUCTALIMYECKUX pelIeTOK. JleMoHCcTpanyu. Moaenu KpUCTaUIMYECKUX PEIIETOK XJIOPUAa HaTpHUsl, alaMasa,
okcupa yraepona (V). Jlabopatopabie onbIThl. 14. O3HAKOMIICHHE ¢ KOJUICKIIMEH BEIIECTB ¢ Pa3HbIM THIIOM KPUCTAJUIMYCCKON
pemeTku. M3rotoBineHne MoAeneil KpUCTaUIMYECKUX PEIIETOK. YUCThIE BEMIECTBA U cMecH. [IpuMepsl )KUIKUX, TBEPABIX U
razoo0pa3Hbix cMeceil. CBOIMCTBA YHCTHIX BEIIECTB U cMecell. MIx coctaB. MaccoBasi u 00beMHas 10JId KOMITOHEHTa CMECH.
Pacuetsl, CBsI3aHHBIEC C UCTIOJIB30BAHUEM MOHATHUSA «10Jish». JlabopaTopHbie onbIThHL. 15. O3HaKOMIIEHHE C 00Pa3IIOM TOPHOIL
TIOPOJBI.

Tema 3. CoennHeHUs1 XUMHYECKUX 3JIeMeHTOB (14)

Crenenp okuciieHns. CpaBHEHUE CTENIEHU OKHUCIICHHS U BAJIGHTHOCTH. ONpeie]IeHUE CTENEHN OKUCIICHUSI 3JIEMEHTOB B
OounapHbIX coequHeHusx. CocTtaBieHne GopMys OMHAPHBIX COCIMHEHUIM, 00N crIocOo0 UX Ha3BaHMil. buHapHbIE coeTMHEeHUS
METaJJIOB U HEMETAJJIOB: OKCHU/JIBI, XJIOpUbL, CyIbduasl u p. CoctaBienue GopMys OMHApHBIX coequHeHn. bunapHbie
COEIMHEHNS HEMETAJUIOB: OKCHU/IbI, JIETYYUE BOJOPOIHBIE COENMHEHNUS, UX COCTAB U Ha3BaHMs. [IpeacTaBurenn OoKCUAOB: BOAA,
YTJIEKUCIIBIN Ta3, HeralleHas u3BecTb. [IpencraBureny neTydnx BOJOPOJHBIX COETMHEHUI: XJIOPOBOJOPOJ U aMMHUAK.
Hemonctpanuu. O6pasisl okcuaos. JlabopaTopHbie onbIThL. 8. O3HAKOMIJIEHUE C KOJUIEKIIMEH OKCHI0B. 9. O3HaKOMIIEHUE CO
cBorictBamMu ammuaka. 10. KauectBeHHas peakuus Ha yriieKucibii ra3. OCHOBaHUS, UX COCTaB M Ha3BaHMs. PacTBOpUMOCTH
ocHOBaHWii B Bozie. [IpeacraBuTenu menoueii: THAPOKCUIBI HATPUS, Kaimus U Kanbiys. [loastue 00 nHaMKaTOpax u
KaueCTBEHHBIX peakuusax. Jlemoncrparuu. O6pa3iupl ocHoBaHUHM. KHCIOTHO-11Ie10uHbIe HHAMKATOPBI U U3MEHEHNE UX OKPACKH B



menoyHo cpeae. Kucmotel, ux coctaB u HazBanus. Kiaccudukanus kuciot. [IpeacraBuTenn KUCIOT: cepHAs, COIsSHA,
azotHas. [lonstue o mkane kuciotHocty (mkane pH). Mi3smenenue okpacku HHIUKATOPOB. JlemoHcTpanmu. OOpasiibl KUCIIOT.
KucnoTHo-11e104HbIe MHIANKATOPHI M U3MEHEHUE UX OKPACKU B HEUTPAJIbHOU M KUCJIOTHOM cpefax. Y HUBEPCAIbHBIN UHANKATOP
¥ U3MEHEHHE €0 OKpacKH B pa3nudHbIX cpenax. [llkama pH. JlaGoparopusie onbiThl. 11. Onpenenenne pH pacTBOpoB KMCIOTHI,
mesnoyu u Bobl. 12. Onpenenerne pH TMMOHHOTO U I0JI09HOTO COKOB Ha cpe3e mi1oa0B. Coiu Kak MPOU3BOHBIC KUCIOT U
ocHoBaHmi. VX coctaB u Ha3BaHms. PacTBOpuMOCTH coiieli B Bojie. [IpencraBurenu coneld: XiIopua HaTpus, kapooHat u ¢ocdar
KanbIus. Jlemonctpanuu. OOpasiisl coneit. JlTabopaTtopHsie onbIThl. 13. O3HaAKOMIIEHHE C KOJUIEKIIMEH conieit. AMop(dHbIe U
KPUCTAIUIMYECKUE BEIECTBA. MEXKMOJEKYIIAPHBIE B3aUMOJICUCTBUS. THIBI KPUCTAINIMYECKUX PEIIETOK. 3aBUCUMOCTh CBOMCTB
BEIIECTB OT TUIIOB KPUCTALUINYECKUX pelieToK. JleMoHcTpanu. Moenu KpUCTaUIMYECKUX PEIIETOK XJI0pUaa HaTpusl, aaMasa,
okcua yriaeponaa (IV). JlJaboparopubie onbIThl. 14. O3HaKOMIICHHE C KOJUICKIIMEH BEIIECTB ¢ Pa3HBIM THUIIOM KPUCTATHYECKOM
petieTku. M3rotoBiieHrne MoJielie KpUCTALIMYECKUX pelIeToK. YUCThIe BelecTBa U cMecH. [IpuMepsl )KUAKUX, TBEPALIX U
razoo0pa3Hbix cmeceid. CBOMCTBA UUCTHIX BELIECTB U cMeceld. MIx coctaB. MaccoBasi 1 00beMHas 10711 KOMIIOHEHTa CMECH.
Pacuetsl, CBsI3aHHBIEC C UCTIOJIB30BAHUEM MOHATHUSA «10Jis». JJabopaTtopHbie onbIThL. 15. O3HaKOMIIEHHE C 00Pa3IIOM TOPHOIL
nopojibl. PacueTsl o gpopmysiaM COSTMHEHUN N3YYEHHBIX KJIACCOB, CBSI3aHHBIEC C UCTIOJb30BAHUEM MOHSTHUS «IOJISD.
Bremmonnenue 3aganuii mo teme «CoequHEHUST XUMHUUECKUX DJIEMECHTOB.

Tema 4. U3MmeHeHus1, npoucxoasiiue ¢ semecrsamu (12)

[TonsATHE ABIICHUN KaK U3MEHECHUI, MPOUCXOAIIMX C BEMIECTBOM. ABIICHUS, CBI3aHHBIE C U3MEHEHUEM KPUCTAILIMYECKOTO
CTPOCHHUS BEIIECTBA ITPU MOCTOSIHHOM €ro cocTaBe, — (hu3nueckue siBjieHus. OU3NUeCKUe SBICHUS B XUMUU: JUCTUIUISIUSA,
KpUCTaJUIU3alKs, BRIMTAPUBAHNE U BO3TOHKA BEIIECTB, GUILTPOBAHUE U LICHTpUYTHUpOBaHUE. SBICHUS, CBSI3aHHBIE C
M3MEHEHHUEM COCTaBa BEIIECTBA, — XUMHUYECKUE peakuuu. [Ipu3Haku u yCiaoBUsl TPOTEKAHUA XUMUYECKUX peakiuid. Beigenenue
TEIUIOTHI U CBEeTa — peakiuu ropeHust. [lousatue o0 7k30- v SHAOTEpMUUYECKUX peakiusx. [Jemonctpanuu. [Ipumepsl
XUMHUYECKHUX SBJICHUM: TOpEeHUEe Maruus, ¢pocdopa; B3auMOACHCTBUE COJITHOM KUCIOTHI ¢ MPaMOPOM HJIM MEJIOM. 3aKOH
COXpaHEHUSI MACChl BEMIECTB. XUMUYECKHE YPABHEHUS. 3HaUEHUE MHACKCOB U K03 dunnentoB. CocTaBiieHne ypaBHEHUN



XUMHUYECKUX peakiuil. PacueTsl 0 XUMHUYECKUM ypaBHEHUSAM. PellieHne 3a1ay Ha HaX0XIEHHE KOJIMYECTBA, MAaCcChl MM 00beMa
MPOYKTa PEAKIIUHU IO KOJIMYECTBY, Macce UM 00bEMY UCXOHOTO BEIIeCTBA. PacueTsl ¢ MCIOJIb30BaHUEM MOHSITHS «I0JISD»,
KOTJJa UCXOJTHOE BEIIECTBO JAHO B BUJIE PACTBOPA C 33JIaHHOW MAacCCOBOM J0JIEl PACTBOPEHHOIO BEIIECTBA U COAEPIKUT
ONPENEIICHHYIO 00 npumecen. Peakunn pasnoxenus. [IpeacraBieHrne o CKOpOCTH XUMUYECKUX peakuuil. Katanuzatopsl.
®epmenTsl. JlemoncTpanuu. [lonyuenne rugpoxcuna meau (I11) u ero pasnoxeHue npyu HarpeBaHUM; Pa3oKeHUE NEpMaHraHara
KaJusi; pa3iokKeHne MepoKCrIa BOIOPOaa ¢ TOMOIMIBIO IUOKCH A MapraHila U Katanassl KapTodens uin MopkoBH. Peakinn
coenuHeHus. Katanurnueckue 1 HeKaTaTUTHUYECKUE PEaKIuU, 00paTuMble U HeoOpaTuMeble peakiuu. JleMmonctpanuu. ['openne
KpacHoro (ochopa U pacCTBOPEHHE MOITYYEHHOTO OKCHAA B BOJIE, UCIIBITAHUE PACTBOPA MOJYUYEHHON KUCIOTHI MHANKATOPOM.
JlabopaTopubie onbIThl. 16. OkuclieHre Meu B TIaMEHU CIIMPTOBKH WIIA Topenku. Peakiuu 3amenienust. Psj akTuBHOCTH
METAJIJIOB, €r0 UCMOJIb30BAHUE JIJIsI IPOTHO3UPOBAHUS BO3MOKHOCTH MPOTEKAHUS PEAKIINI MEXYy METAIUIAMU U KUCIIOTAMH,
peaKkuuii BBITECHEHUSI OJJTHUX METAJUIOB M3 PACTBOPOB UX COJIEH APYTMMH MeTauiamu. JlemoHcTpauu. BzaumoaericTeue
paz0aBIEHHBIX KUCIOT ¢ MeTauiaMu. JlabopaTopHbie onbIThl. 17. 3aMmenienue Meau B pactBope xiopuaa menu (II) sxenezom.
Peakuuu oOMena. Peakiiuu HelTpanu3amuu. Y CIOBUs MPOTEKAHUS peakinii oOMeHa B pacTBOpax /10 KoHla. [eMoHcTpanuu.
PactBopenue runpoxcuna meau (II) B kucnorax; B3aumonericteue okcuaa meau (I1) ¢ cepHoit kucmoTon npu HarpeBaHuU. THUIIbI
XUMHYECKUX PEAKLINN HA IPUMEPE CBOMCTB BOJBI. Peakius pasiiokeHnss — 3IEKTPOIN3 BOJbI. Peaknuy coequHeHnst —
B3aMMO/ICHCTBUE BOJbI C OKCUAAMU METAIJIOB U HEMETAJUIOB. Y CJIOBHUE B3aUMOJICUCTBUS OKCUIOB METAJUIOB M HEMETAJIIOB C
Bojioi. [ToHsiTHEe «rUapOKCHABY. Peakiinu 3amenieHunss — B3auMOJIeHCTBHE BOJIBI ¢ MeTalulaMu. Peakiiuu oOMeHa — THIpoIIn3
BemiecTB. JlemoncTparuu. [Ipubop st anexTponm3a Bobl. BzauMoaelicTBre OKcHIa KaIbIUs ¢ BOJION M UCIIBITAHKE
MOJIy4YeHHOT0 pacTBopa peHoranenHom. BaumonericTBre HaTpus ¢ BOAOM.

Tema 5. IIpakTukym 1 «Ilpocreiiniue onepanum ¢ BemecTrsom» (3), ¢ HCNOJIb30BaHNEM 000pya0oBaHus neHTpa «Touka
pocra»

[IpaBuna TexHuKM 6€30MaCHOCTH MPHU paboTe B XUMHUUECKOM kabunete. [Ipuembl oOpaienus ¢ 1abopaTopHbIM 000pYI0BaHHEM
W HarpeBaTelbHbIMU TTprbopamu. [Ipu3Haku xumMudeckux peakiuii. [Ipurotosnenue pacTBopa caxapa v OnpeaesieHue MacCOBOM
JIOJIA €T0 B PACTBOPE.



Tema 6. PactBopenne. PacTBoprbl. CBOiCTBa pAaCTBOPOB 3/1eKTPOJMTOB (18)

PactBopenue kak pusuko-xumudeckuii mpouecc. [lonsarue o ruapaTax u Kpucramuioruaparax. Pactsopumocts. Kpussie
PacTBOPUMOCTH KAaK MOJIENIb 3aBUCUMOCTH PACTBOPUMOCTH TBEPBIX BEIIECTB OT TeMnepaTypsl. HachlllleHHbIE, HEHACBIIICHHBIE U
NEePECHIEHHBIE PACTBOPHI. 3HAUEHHUE PACTBOPOB IS PUPOJIBI U CENIbCKOTO X03sicTBa. [loHsITHE 00 3IEKTPOIUTHYECKON
IUCCOLUALINH. DJIEKTPOIUTHI U HEAJIEKTPOJIUTHL. MeXaHW3M JUCCOLUALINY 3JIEKTPOJIUTOB C PA3JINYHBIM XapaKT€pOM CBSI3H.
CreneHb 3IEKTPOIUTHYECKON aucconnanuu. CuibHbIe U ciadble 3JeKTpoIuThl. JleMoHcTpanuu. McnbiTanue BemecTB U Uux
PacTBOPOB HA IEKTPONPOBOAHOCTh. OCHOBHBIE TTOJIOKEHUS TEOPHUH IEKTPOIUTUUECKON TUccoManu. IOHHbIE ypaBHEHUSA
peakiuii. Peakiiuu oOMeHa, uaymue A0 koHna. Knaccudukaiius HOHOB U UX CBOMCTBA. MOJIEKyJISIpHbIE U HIOHHBIC YPaBHEHHUS
peakumii. JleMoHcTpauu. 3aBUCUMOCTD 3JEKTPONPOBOJHOCTH YKCYCHOM KUCJIOTHI OT KOHLIEHTPAWH. [IBUKEHNE OKPAILIEHHBIX
HMOHOB B 3JIEKTpUUECKOM T1oJ1e. JlabopaTopHble onbIThL. 18. B3aumoaeiicTBre pacTBOPOB XJIOpU/Ia HATPUS U HUTpaTa cepedpa.
Kucnotsl, ux xkinaccudukanus. Jlucconuanus KUCIOT U KX CBONCTBA B CBETE TEOPHUH IECKTPOJIUTUYECKON JUCCOIMAIIIH.
B3anmoneiicTBUE KUCIOT ¢ METAJUIaMH. DJIEKTPOXUMUYECKUN Psii HAPSKEHU MeTauioB. B3anmoaeiicTBue KUCIoT ¢ OKCUaaMu
MeTaJuIoB. B3anmoaencTBre KUCIOT ¢ OCHOBAaHUSIMU — PEAKUMs HEUTpaln3auuu. B3anmMoaencTBrue KUCIOT C COJISIMU.
Hcnonp3oBanre TaOIUIBI PACTBOPUMOCTH JIJISI XapaKTEPUCTUKU XUMHUUECKUX CBOMCTB KUCIIOT. JIaOOpaTopHbIEC OMBITHI.

19. [Tomy4eHue HEPACTBOPUMOTO THAPOKCH A M B3aUMOJIEHCTBHUE ero ¢ kuciotamu. 20. BanmozeicTBre KUCIoT ¢
ocHoOBaHuAMHU. 21. BzauMoencTBre KUCIOT ¢ OKCUAAMU MeTaJJIOB. 22. B3anMoaelicTBHE KUCIIOT ¢ METAJUIAMHU.

23. BzaumopelicTBre KUCIOT ¢ coiisiMu. OCHOBaHMUS, WX Kiaaccuukaius. Jlucconnamnmst OCHOBaHWN U UX CBOMCTBA B CBETE
TEOPHH DIEKTPOJIIUTUYECKON Aucconuanmu. BzanmoeiictBrue ocHoBaHmil ¢ cossimu. VMcnonb3oBanue TabIUIlbl paCTBOPUMOCTH
JUTSI XapaKTePUCTUKNA XUMUYECKUX CBOMCTB OCHOBaHM. B3anMoeiicTBure 1ienoveit ¢ okcuiamMu HeMetamwioB. JlaboparopHbie
onbIThL. 24. B3aumonaeiicTBre 1ienoueil ¢ kucimotamu. 25. BaumoaeiicTBre 1ienoveil ¢ OKCUJaMi HEMETAIIOB.

26. BzanmonerictBue mienoueit ¢ comsmu. 27. [lomydeHune u cBoiicTBa HEpaCTBOPUMBIX OcHOBaHUI. O000IIICHHE CBEICHHI 00
OKCHJIax, uX Kjaaccudukauu u cBorcTBax. JlabopaTtopHbie onbIThL. 28. B3auMoaeicTBre OCHOBHBIX OKCHJIOB C KUCTIOTaMHU.

29. BzanMmoielicTBHE OCHOBHBIX OKCHUIO0B ¢ BOoi. 30. B3anmopelicTBre KUCIOTHBIX OKCUIOB ¢ 1ieouaMu. 31. Bzaumoneicteue
KUCJIOTHBIX OKCHJIOB C BOJIOM. COJIM, MX TUCCOLMALIMS U CBOMCTBA B CBETE TEOPHUH BJIEKTPOJIUTHYECKON JUCCOLMAIINH.
B3anmoneiicTBre coneit ¢ MeTamiaMu, 0COOCHHOCTH 3THX peakiuii. BzanMoelicTBue coet ¢ coisiMmu. KMcnonp3oBanue TabIHAIIBI



PacTBOPUMOCTH JIJIsl XapaKTEPUCTUKN XUMUUYECKUX CBOMCTB cojieil. JlTabopaTtopHsie onbITh. 32. B3anmoneiicTBue comei ¢
kuciaoTaMu. 33. BzaumopelictBue cotieit ¢ menodamu. 34. Bzaumoeiicteue conelt ¢ comsamu. 35. B3aumopencTeue pacTBOpoB
CoJIel ¢ MeTaluIamMu. [ 'eHeTH4YeCKHe psAibl MeTallla M HeMeTalla. [ 'eHeTu4ecKkast CBA3b MEXKy KJIacCaMU HEOPTaHUYECKUX
BenecTB. Peenue 3a1a4, ynpaxkHeHU 1 TecToB 1o Teme. [1oaroroBka Kk KOHTpOJIbHOUM padote. OKUCIUTETHHO-
BOCCTAaHOBUTEJbHBIE peakinu. OnpeesieHre CTENEeHEeW OKUCICHUS JIsl 3JIEMEHTOB, 00pa3yroNIuX BEIIECTBA Pa3HbIX KIACCOB.
Peakunu HOHHOTO OOMEHA M OKUCIUTENbHO-BOCCTAHOBUTEIbHBIE peakiini. OKUCIUTENIb U BOCCTAHOBUTEIIb, OKUCIICHUE U
BoccTaHoByieHUE. CocTaBiieHUE YpaBHEHUN OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX PEAKIIUI METOAOM JIEKTPOHHOTO OasiaHca.
JleMoHcTpanuu. B3anmoaeiicTBue MHKA ¢ cepoi, coJisiHOU kucimoTou, xjaopuaoM menu (I1). 'openue maruus. Bzaumoneiictue
XJIOPHOM U CEpOBOAOPOAHON BOABL. CBOMCTBA MPOCTHIX BEUIECTB — METAJUIOB U HEMETAIJIOB, KUCIIOT U COJIEN B CBETE
OKHCIIUTEIbHO-BOCCTAHOBUTEIBHBIX PEAKIIUM.

Tema 7. IIpakTukym 2 «CBOMCTBa PacTBOPOB 3JIEKTPOJUTOB) (1), ¢ Hcnoib30BaHueM 000pynoBaHus HeHTpa «Touka
pocra»
Peuienue sxcriepuMeHTaIbHbIX 331a4.

Pe3epBHOe Bpemsi 1J11 IOBTOPeHUs: MaTepuaJia (3)



Ilnanupyemble pe3yabTaThl H3y4YeHUs1 Y4eOHOI0 peaMera, Kypca
JIN4YHOCTHBIE pe3yabTaThl
OOyyaromuics MoIy4yuT BO3MOKHOCTD JIJIs1 GOPMHUPOBAHUS CIACAYIOIMIUX JIMYHOCTHBIX Y Y J1:
* OIpEeJeICHNE MOTUBALIMY U3YYEHHsI yIeOHOr0o MaTepHuana;
* OLICHMBAHUE YCBAaMBAEMOI'0 Y4EOHOI0 MaTepuaa, UCXOAs U3 COUUAIbHBIX U JMYHOCTHBIX IEHHOCTEH;

¢ ITIOBBINICHUEC CBOCTO O6pa3OBaT€J'IBHOFO YPOBHA U YPOBHA TOTOBHOCTH K U3YUCHHNIO OCHOBHBIX HCTOPHUYCCKHX CO6BITPII>1,
CBA3aHHBIX C PAa3BUTHCM XUMHUHU U O6HIGCTBa;

* 3HaHKE NPABUJ IOBEJCHUS B YPE3BBIYANHBIX CUTYAIUAX;
* OLICHMBAHKUE COLMAIBLHON 3HAYMMOCTH MPOPECCUi, CBA3aHHBIX C XUMHUEH;

* BJIaJICHHE MTPaBUJIaMU O€30MaCHOT0 OOPAIEHUS] C XUMUYECKMMHU BEILIECTBaMU U 000PYI0BaHUEM, MTPOSBICHUE KOJOTHUECKON
KYJIBTYPHI .

MeranpeaMeTHbIe pe3yJbTaThI
PerynsatuBnbie
OOyyaromuics NoIy4yuT BO3MOKHOCTD JJIs1 (POPMUPOBAHUS CIEAYIOIINX PETYIATUBHBIX Y Y 1:

* L[eJIeTI0NIaraHue, BKIII0Yas IOCTAaHOBKY HOBBIX LieJIel, MpeoOpa3oBaHue MPAKTUYECKON 3a7jauy B IO3HABATEIbHYIO,
CaMOCTOSITENIbHBIN aHATHN3 YCIOBHIA JJOCTHKEHHS IIETTM Ha OCHOBE yU&Ta BBIJICJICHHBIX YUUTEIEM OPHEHTUPOB JEHCTBUS B HOBOM
yueOHOM MaTepHare;



* INIAaHUPOBAHUC ITYTU NJOCTHUKCHUA ueneﬁ

* YCTaHOBJICHHUE IIEJICBBIX IPHOPUTETOB, BBIJCIICHUE AIbTEPHATHBHBIX CITIOCOOOB JTOCTHKEHHUS IIEJTU M BBIOOP HamboJIee
s exTuBHOTO CrIocoda;

* YMEHHE CaMOCTOSITEIbBHO KOHTPOJIUPOBATh CBOE BPEMSI M YIIPABJISITh UM;

* YMEHHE IPUHUMATh PEIICHUs B MPOOJIEMHON CUTYalINH;

* IOCTaHOBKA Y4e€OHBIX 3aj]a4, COCTABJICHHE IIJIaHa U MOCJIEI0BATEIbHOCTU ACUCTBU;
* opraHu3anus pabouero MecTa Mpu BBINOJIHEHUN XUMUYECKOTO SKCIIEPUMEHTA;

* IPOTHO3MPOBAHUE PE3YJITATOB 00YUYEHUs, OLICHUBAHNE YCBOCHHOIO MaTepuasa, OLEHKAa Ka4eCTBa U YPOBHS MOJYYEHHBIX
3HaHUU, KOPPEKLUS TUIaHa U crioco0a AeUCTBUS MTPU HEOOXOIUMOCTH.

IHo3HnaBaTebHBIE

OOyyaromuiics MOIyYuT BO3MOKHOCTD JIJIs1 (POPMHUPOBAHUSA CIAEAYIOIINUX TO3HABATENbHBIX Y Y /I

* IOVCK | BBIJICIICHUE HH(POPMAIIHH;

* aHAJIU3 YCJIOBUI U TpeOOBaHUM 3a71a4M, BHIOOP, COMIOCTaBIIEHHE U 000CHOBAaHUE CIIOCO0a PEIICHUs 3a/1a4K;

* BBIOOp Hanbosiee 3(H(PEKTUBHBIX CIIOCOOOB PEIICHUS 33]a4 B 3aBUCHMOCTU OT KOHKPETHBIX YCIIOBUI;

* BBIJIBIJKEHHUE U 000CHOBAaHUE TUIOTE3bI, BEIOOP criocoba e€ MpoBEpKY;

* CaMOCTOATEIHHOE CO3/IaHNE ATOPUTMA JIEATETHHOCTH TP PEIICHUH MPOOJIEM TBOPUECKOTO U IIOMCKOBOTO XapaKTepa;
* YMEHHS XapaKTepHU30BaTh BEUIECTBA 110 COCTABY, CTPOCHHUIO U CBOMCTBAM;

* ONMCHIBAHUE CBOMCTB: TBépI[LIX, KHNIKHX, F213006p33HBIX BCUICCTB, BBIICIICHNC UX CYIIICCTBCHHLIX IPU3HAKOB,



* U300paKEHUE COCTaBa MPOCTEHUIIUX BEIIECTB C MOMOIIBI0 XUMHUECKUX (GOPMYIT U CYHIHOCTH XUMUYECKUX PEAKIUH C
IIOMOIIIbI0 XUMHUYECKUX YPABHEHUN;

* IIPOBCACHHUC H&6J’IIOI[CHHI>1, OIIMCAaHUC IIPU3HAKOB U YCJIOBI/Iﬁ TCUCHHNA XUMHNYCCKHUX peaKuHﬁ, BBIINTOJIHCHUC XUMHWYCCKOT'O
OKCIICPUMCHTA, BBIBOJAbBI HAa OCHOBC aHAJIN3a H&6J’IIOI[€HI/Iﬁ 3d OKCIICPUMCHTOM, PCHICHUC 3a/1aY, IIOJIYUYCHHUC XUMHYECKOM
I/IH(bOpMaHI/II/I N3 PAa3JIMYHbIX UCTOYHUKOB;

®* YMCHHC OPIraHHU30BbLIBATH HCCICAOBAHUC C ICJIBIO IIPOBCPKHU I'MIIOTC3;
®* YMCHHC ACJIaTh YMO3AKIIIOYCHU S (I/IHI[yKTI/IBHOC H 110 aHaJ'IOFI/II/I) " BBIBO/JBI,

* yMEHHE 0OBbEKTUBHO OLIEHUBATh MH(POPMALIMIO O BEIIECTBAX U XMMHUYECKHUX MpoIleccax, KPUTUYECKA OTHOCUTBCS K
MICEBJIOHAYYHON MH(POPMALIHH.

KomMmyHuUKaTHBHBIE
OOyuaromuics Moxy4uT BO3MOKHOCTD JJIs1 (POPMUPOBAHUS CIAEAYIOMNUX KOMMYHUKATUBHBIX Y Y J1:
* IOJIHOE U TOYHOE BBIPAXKEHUE CBOUX MBICJIEN B COOTBETCTBUH C 3aJ1a4aMU U YCIOBUSIMA KOMMYHUKAIWH;

* aJICKBATHOE MCIOJIH30BAHKUE PEUEBBIX CPEJICTB JIJIsl yUACTUS B IMCKYCCUM U apTyYMEHTAIlUU CBOEH MO3UIINU, YMEHHE
MIPEACTABIISTH KOHKPETHOE COZIEp>KaHUEe C COOOIICHUEM €T0 B TUCbMEHHOW U YCTHOM (hopMe, ompeiesieHrne Croco00B
B3aUMOJICUCTBUS, COTPYTHUUECTBO B TIOUCKE U cOope nHbOopMaIIHH;

* OIIpeIeNICHNE CITIOCOO0B B3aMMOICUCTBHS, COTPYTHUYECTBO B TIOUCKE M cOOpe HH(POpMAIIUU, yI4acTUE B TUAJIOTE,
MJIAHUPOBAHKE OOIIHMX CITOCOOOB PAOOTHI, MTPOSIBIICHUE YBAKUTEILHOTO OTHOIICHUS K JPYTUM yUaITUMCS;

¢ OIMKUCAHUC COACPIKAHNA BBIIIOJIHACMBIX I[ef/'ICTBI/If/’I C ICJIBIO OPUCHTUPOBKHU B HpeI[MeTHO-HpaKTquCKOﬁ ACATCIBHOCTH,

* YMCHHU HUTBIBATh Pa3HbIC MHCHHUA U CTPEMUTHCA K KOOpAHHAIIHUHN Pa3JIMYHBIX HOSI/II_II/Iﬁ B COTPYOAHHNYCCTBE,
>



* popMypoBaTh COOCTBEHHOE MHEHHE W TTO3UIINIO, APTYMEHTHPOBATH U KOOPIMHUPOBATH €€ C MO3UIUAMU TapTHEPOB B
COTPYIHHMYECTBE MPHU BbIPAOOTKE OOIIEr0 PEIICHHs] B COBMECTHOM NIEATEIbHOCTH;

* OCYILECTBJIATH B3aUMHbBII KOHTPOJIb U OKa3bIBATh B COTPYJHUYECTBE HEOOXOAMMYIO B3aHMOIIOMOIIIb;
* IJIAHUPOBATH OOIIHE CIIOCOOBI Pa0OTHI; OCYIIECTBIATH KOHTPOIb, KOPPEKIUIO, OLIEHKY AeUCTBUN MapTHEPA, YMETh YOCKIaTh;

* HCMOJIb30BATh aJIEKBATHBIE S3bIKOBBIE CPEACTBA AJI1 OTOOPAKEHUSI CBOMX YYBCTB, MBICJIEH, MOTUBOB U IOTPEOHOCTEN;
O0TOOpakaTh B peuH (onucaHue, OObICHEHHE) COIEPKAaHUE COBEPIIAEMBIX JEHCTBUM, KaK B (HOpME IPOMKOI COLIMATTM3UPOBAHHOMN
peuH, Tak U B popMe BHYTPEHHEHN peuu;

* pa3BUBAaTh KOMMYHUKATUBHYIO KOMIIETEHLIUIO, HCIIOJb3YS CPEACTBA YCTHOM M MUChbMEHHON KOMMYHHUKALIUU MIPU padoTe €
TEKCTaMH YYEOHUKA U JOTOIHUTENBHON JIUTEPATYPO, CIPABOYHBIMU TaOJMULIAMH, TPOSIBIISITH TOTOBHOCTh K YBAKEHHIO HHOM
TOYKH 3PEHUS IIPU OOCYKJIECHUN PE3YJIbTATOB BBHIITOJIHEHHON PaOOTHI.

IIpeaMeTHBIE pe3yJabTaThI

OOyyaromuiics Hay4uTCs:

* IPUMEHSTh OCHOBHBIE METO/IbI TIO3HAHUS: HAOIIOJCHUE, U3MEPEHUE, DKCIIEPUMEHT;

* OIMCHIBATh CBOMCTBA TBEPJBIX, )KUIKUX, Ta3000pa3HBIX BEIIECTB, BHIICISAA UX CYIIECTBEHHbBIE TPU3HAKH;

* PaCKpBIBaTh CMBICI 3aKOHA COXPAaHEHHUSI MACChI BEUIECTB, aTOMHO-MOJIEKYJISIPHON TEOpHUH;

* pa3MyaTh XUMUYECKUE U (U3HUCCKHUE SBICHUS, HA3bIBATh MIPU3HAKH M YCIOBHS MPOTEKAHUSA XUMHYCCKUX PEAKIIHH;
* coOr01aTh MpaBuiia O€30MacHOM pabOThI MPU MPOBEICHUH OIBITOB;

* MOJIb30BATHCS JTAOOPATOPHBIM 00OPYIOBAHUEM U TTOCYI0MH;

* MOJTy4aTh, COOMpATh Ta3000pa3HbIC BEIIECTBA U PACIIO3HABATH UX;



¢ XapaKTCPHU30BaThb (1)I/ISI/II-IGCKI/IG 1 XMMHUYECKHE CBOMCTBA OCHOBHBIX KJIaCCOB HCOPIraHNYCCKUX CoeﬂHHeHHﬁ, IMPOBOJUTD OIIBITHI,
IMOATBCPKAAOIMNEC XUMHWYCCKHUC CBOMCTBA M3YYCHHBIX KJIaCCOB HCOPIraHNYCCKUX BCIICCTB,

* pPacCKpbIBaTh CMBICJ MOHATHS «PACTBOP», BBIYUCIISITH MACCOBYIO JOJIKO PACTBOPEHHOIO BEIIECTBA B PACTBOPE, TOTOBUTH
PACTBOPBHI C OMPEACIEHHON MAaCCOBOU J10JIEN PACTBOPEHHOIO BEILIECTBA;

® XapaKTCprU30BaTb 3aBUCUMOCTD (l)I/I3I/I‘-ICCKI/IX CBOMCTB BCIICCTB OT TUIIA KpHCTaHHquCKOfI pCIHéTKI/I, OIIpCACIIATL BUA
XUMHYECKOM CBSI3U B HCOPraHM4YCCKHUX COCIUHCHUAX,

* PacKpbIBaTh OCHOBHBIC MOJIOKEHUSI TEOPUH JICKTPOJIUTUUECKON AUCCOIUAIIUN, COCTABIISITh YPAaBHEHUSI DJIEKTPOJIUTUUECKOMN
JMCCOIMAIIMY KUCIIOT, IIeJI0YEH, COJIeH U peakuii HOHHOTO OOMEHa;

® paCKpbIBaTh CYHNIHOCTb OKHUC/IUTCIIbHO-BOCCTAHOBUTCIBbHBIX peaKuHﬁ, ONpCACIIATL OKUCIINTCIIb U BOCCTAHOBUTCIIb, COCTABJIATDH
YPaBHCHUA OKHCIUTCIIBHO-BOCCTAHOBUTCIIbHBIX pCaKHHfI;

* Ha3bIBaTh (haKTOPHI, BIUSIONINE HA CKOPOCTh XUMHUUYECKOM peaKInu;

* XapaKTepU30BaTh B3AUMOCBS3b MEXKY COCTAaBOM, CTPOCHUEM M CBOMCTBAMHU HEMETAJIJIOB U METAJIJIOB,;
* IIPOBOJIUTH OMBITHI IO MOJYUYCHUIO U U3YUYCHUIO XUMUYECKUX CBOMCTB PA3JINYHbBIX BEIIECCTB,;

* IPaMOTHO 00paIaThCs C BEIIECTBAMHU B IIOBCEAHEBHOM KU3HHU.

OO6y4arontuicst MOJTYYUT BOZMOXKHOCTh HAYYUThHCS:

® BBIABUI'ATh U IIPOBEPATH OKCIICPUMCHTAJILHO THITIOTE3bI O XUMHUYCCKUX CBOMCTBAX BCIICCTB HAa OCHOBC UX COCTaBa U CTPOCHMU,
HUX CIIOCOOHOCTH BCTYIIAaThb B XUMHWYCCKHC PCAKIINH, O XapaKTCPEC U MMPOAYKTAX PA3INYHBIX XUMHYCCKHUX peaKHHﬁ;

® XapaKTEpHU30BaTh BCUICCTBA 110 COCTaBy, CTPOCHHUIO U CBOﬁCTBaM, YCTaHaBJIMBATb IPUYHUHHO-CJICACTBCHHBIC CBA3HW MCKIY
JaHHBIMH XapaKTCPUCTUKAMH BCIICCTBA,



¢ COCTABJIATHb MOJICKYJISIPHBIC U IMOJIHBIC NOHHBIC YPABHCHUA 110 COKpaH_IéHHBIM HOHHBIM YPAaBHCHUAM,

¢ IPOrHO3UPOBATH CITOCOOHOCTD BCUICCTBA ITPOABJIATH OKHCIUTCIBHBIC NJIM BOCCTAHOBUTCIILHBIC CBOMCTBA C y‘-IéTOM CTCIICHEH
OKHCJICHHUA 3JICMCHTOB, BXOAAIIINX B €I'0 COCTAaB,

* BBIJIBUTATDH U MPOBEPSITH SKCIIEPUMEHTAILHO TUIIOTE3bI O PE3YJIbTaTaX BO3IECHCTBUS PA3NUYHBIX (PAaKTOPOB HA U3MEHEHHE
CKOPOCTH XMMHUYECKOU PEaKLU;

* UCIOJIb30BATh MPUOOPETEHHBIC 3HAHUS VISl SKOJIOTUUECKU IPAMOTHOTO TIOBEJICHHUSI B OKPY KaIOIIEH Cpejie;

¢ UCIIOJB30BaTh HpI/I06peTéHHBIe KIITOYCBLIC KOMIICTCHIINH IIPU BBIIIOJIHCHHUHA IIPOCKTOB U PCIICHUN y‘—IC6HO-I/ICCJ'I€I[OBaTeJ'IBCKI/IX
3aJiad 110 U3Y4YCHUTIO CBOﬁCTB, CITOCO0O0B IMOJIYUCHM: N PaCIIO3HABAHM BCUICCTB,

* 00BEKTHBHO OLICHUBATb I/IH(l)OpMaIII/IIO 0 BCHICCTBAX U XUMHYCCKHX IIPOLCCCAX,
¢ OCO3HAaBaTb 3HAYCHUC TCOPCTHUUCCKHUX 3HAHMU 110 XUMUM JIIA HpaKTquCKOﬁ ACATCIIBHOCTH YCJIOBCKA,

* CO3/1aBaTh MOJICIIN M CXEMBI JIJIsl PEIICHHs YICOHBIX U MO3HABATEIBHBIX 33/1a4; TOHUMATh HEOOXOIUMOCTh COOJIOICHUS
MIPEANMUCAHNM, TPEJIaraéMbIX B HHCTPYKIIUSX MO UCTIOIB30BAHUIO JICKAPCTB, CPEJICTB OBITOBON XUMHH U JIP.

B pe3ysabTare u3yuyeHusi XMMUM YUEHUK J0JKEH
3HATH / MIOHUMATH

e XHMHUYECKYH) CHMBOJIMKY: 3HAKH XUMHUYECKUX OJJIIEMEHTOB, (OPMYJIbl XUMUYECKUX BEIIECTB M YpPaBHCHUS
XAMUYECKHUX PEAKIIN;

e Ba)KHelilIMe XHMMHYECKHE TNOHSATHA. XUMUUYCCKHU QJIEMCHT, AaTOM, MOJICKYJd, OTHOCHUTCIBHBIC aTOMHAsA H



MOJICKYJISIpHAast MAaCCbl, MOH, XUMHWYCCKasA CBA3b, BCIICCTBO, KJ'IaCCI/ICbI/IKaI_[I/IH BCUICCTB, MOJIb, MOJIAIpHAs Macca, MOJ'I?IprIfI
O6T)CM, XUMHYCCKasd PCaKIIUAd, KJIaCCI/I(bHKaHI/IH peaKquI, QJICKTPOJIUT U HCIJICKTPOJIUT, SJICKTPOIUTHUICCKAA JUCCOLIUAILIAA,
OKHUCIIUTCIIb U BOCCTAHOBUTCIIb, OKUCJIICHHUC 1 BOCCTAHOBJICHHC,

e OCHOBHbIE 3aKOHbI XMMMHU: COXPAHEHHS MacChl BEILIECTB, IOCTOSIHCTBA COCTABA, IEPUOANYECKUI 3aKOH;
yMeThb

e HaA3bIBATb: XMMHWYCCKHUC DJICMCHTBI, COCIMHCHNA N3YYCHHBIX KJIACCOB,

e 00BACHATH: (U3UYECKUN CMBICI aTOMHOTrO (IIOPSIAKOBOr0) HOMEpa XMMHUYECKOTO 3JEMEHTa, HOMEPOB TI'PYIIbl U
[IEpUOJA, K KOTOPBIM 3JIEMEHT NPUHAICKUT B nepuogndeckon cucreme /.M. Menaeneesa; 3aKOHOMEPHOCTH U3MEHEHUSA
CBOMCTB 3JIEMEHTOB B IIpeJIeax MaJIbIX IEPUOAOB U TJIABHBIX MOATPYIIIT; CYIIHOCTh PEaKIIMi HOHHOTO OOMEHa;

e XapaKTepH30BaTh: XUMHUUECKHE JIEMEHTHI (OT BOJIOPO/Ia /10 KAIbIMs) HA OCHOBE UX IOJOKECHHS B IEPHUOUIECCKOMN
cucteme JI.1. MenneneeBa u 0OCOOCHHOCTEM CTPOCHHUSI MX aTOMOB; CBSI3b MEXJY COCTaBOM, CTPOCHHUEM M CBOMCTBAMHU
BEIIIECTB; XUMUUECKUE CBOMCTBA OCHOBHBIX KJIACCOB HEOPTAaHUYECKUX BEIIECTB;

o ONpeNesTh: COCTaB BEIIECTB IO MX (GopMysIaM, MPUHAIICKHOCTh BEIECTB K ONPEACIICHHOMY KJIACCY COCIMHECHUH,
TUTIIBI XUMUYECKUX pEaKIi, BaJCHTHOCTh W CTENCHb OKHUCIICHUS 3JICMCHTAa B COCIUHEHUSX, THUI XUMHYECCKOW CBSI3U B
COCITMHEHHSIX, BO3MOXKHOCTH IMPOTEKAHMS PEaKInii HOHHOTO OOMCHa,

e COCTABJATH: (POPMYJIbI HEOPraHUYECKUX COEIMHEHUIN M3YYEHHBIX KIJIACCOB; CXEMbl CTPOCHHUS aTOMOB IepBbix 20
AJEMEHTOB nepuoanyeckon cucteMsel .M. MenaeneeBa; ypaBHEHUS! XUMUYECKUX PEAKLUN;

e oOpamaThbes ¢ XMMUYECKOM MOCYn0M 1 1a00paTOpHBIM 000PYI0BAHUEM;
e PACHO3HABATH ONMBITHBIM IyTeM: PACTBOPbI KUCIIOT U LIEJI0OUEH, XJIOpUA-, CyIb(aT-, KapOOHAT-UOHBI;

e BBIYMCJSATb: MAacCOBYIO JIOJII0 XMMHUYECKOTO 3JIEMEHTA MO (OopMylie COECIUHEHHUS; MAacCOBYIO JOJIO BEIIECTBA B
PacTBOPE; KOJTUIECTBO BEIIECTBA, 00BEM WM MACCy MO KOJIMYECTBY BEIIECTBA, 00HEMY WIIM MACCE PEareéHTOB WX MPOAYKTOB
peaKiuy;

HCITIOJBb30BATH npnoﬁpeTeHHme 3HAHUA H YMCHHSA B HpaKTI/I‘IeCKOﬁ JeSITeJIbHOCTH M MOBCEJAHEBHOM KU3HHU JIJIS:

e 0e30macHOTO OOpaIIeHHs C BENIECTBAMU U MaTepHUaJIaMu;
¢ SKOJIOTHYECKU I'PAMOTHOTO TIOBEACHHUS B OKPYIKAIOIICH Cpe/Ie;



e OLICHKH BIIMSHUSA XMMUYECKOTO 3arpsI3HEHUS OKPYKAIOIIEH Cpelibl HA OPTaHU3M YEJIOBEKA,
e KPUTHYECKOH OLIEHKH MH(OPMAILIUU O BEIIECTBAX, UCMOJIB3YEMBIX B OBITY;
e IIPUTOTOBJICHUSA PACTBOPOB 3alaHHOW KOHIIEHTPALIUH.

Kpurepun oneHuBanus
[Tpu orieHKEe YYUTBIBAIOTCS YUCIIO U XapaKTep OIMOOK (CYIIECTBEHHBIE MIM HECYILIECTBEHHBIE).

CYHIGCTBGHHBIG OIITMOKY CBSA3aHBI C He,HOCTaTOqHOﬁ FHY6HHOﬁ 1 OCO3HAHHOCTBIO OTBCTA (HaHpI/IMep, YUYCHUK HCIIPABHUJIIBHO
YKa3aJl OCHOBHBIC ITPU3HAKH HOHHTHﬁ, HBHGHHﬁ, XapaKTCPHBIC CBOMCTBaA BCHICCTB, HCIIPABUJIBHO C(bOpMyJII/IpOBaJI
3aKOH, IIPaBHJIO U T.J. HJIKN YYCHUK HC CMOT' IIPUMCHHUTD TCOPCTUYCCKHUEC 3HAHWA IJIA OOBSICHECHHS U MMpCACKa3aHnA HBJ’IGHHﬁ,
YCTAaHOBJICHUH ITPUYHUHHO-CJICACTBCHHBIX CBH3€I71, CpaBHCHHA U KJ'IaCCI/I(l)I/IKaL[I/II/I SIBJICHUM U T. H.).

HecyimecTBeHHBIE OMIMOKHU OMPEEISIIOTCS HEMTOJIHOTOM OTBETa (HarpuMep, YIyIeHne U3 Bua Kakoro-1m0o Hexapak-
TepHOTO (haKTa IMPHU ONMMCAHUH BEIIECTBA, IMporiecca). K HUM MOYKHO OTHECTH OTOBOPKH, OTTMCKH, AOIYIIICHHBIC IT0 HEBHUMA-
TEIHLHOCTH (HAaIpuMep, Ha 1Ba U 0oJiee YpPaBHEHHUM pEaKIMil B ITOJTHOM HOHHOM BHJIE JOIYIICHA OJHA OIMMMOKa B 0003HAYCHHUH
3apsiia MIOHA).

PGSy.HBTaTBI 06quHI/IH IMPOBCPAIOTCA B IPOUCCCC YCTHBIX U IMCBbMCHHBIX OTBETOB YUAIIUXCA, d TAKIKC ITIPHU BBIITOJITHCHUHA
HMH XUMHWYCCKOTI'O OKCIICPUMCHTA.

OueHKa YCTHOr0 OTBETA

Ouenka «5»:
* OTBET IOJIHBIA U PABWIbHBIN HA OCHOBAaHUH U3YUYECHHBIX TEOPHUIL;

* MaTCpHrall U3JIOKCH B onpeﬂeneHHoﬁ JIOTUYECKOM IMOCJIACA0OBATCIIbBHOCTH, JIMTCPATYPHBIM A3BIKOM,



* OTBET CAMOCTOSITEIIbHBIN.
Ouenka «4»:
* OTBET MNOJIHBIM U NTPAaBWJIbHBIA HA OCHOBAHUY U3YUYEHHBIX TEOPUN;

* MaTepHall U3J0KEH B ONPEICTICHHOMN JIOTUYECKOM MOCIIE0BATEILHOCTH, IPU STOM JOIYILEHbI IBE-TPU HECYILIECTBEHHBIE
OIIMOKH, UCTIPABJICHHBIC 10 TPEOOBAHUIO YUUTETIS.

Ouenka «3»:
* OTBET MOJIHBIN, HO TIPHM 3TOM JIONYIIICHA CYIIECTBEHHAs OIMMOKA UM OTBET HETIOJIHBIN, HECBSI3HBIN.
Ouenka «2»:

® IIpHU OTBCTC 06Hapy>1<eH0 HCTIOHMMAHUC Y4alllUMCA OCHOBHOT'O COACPKAHUA yqe6H0r0 Marcpuaia njin JOIIYHICHBI Cy-
M CCTBCHHBIC OI_HI/I6KI/I, KOTOPLIC y‘l&lHHfICH HC MOXCT UCIIPABUTL IIPU HABOAIIHUX BOIIPOCAX YUUTCIIA.

OuneHKa NMCbMEHHBIX PadoT

1. Ouenka 3KcnepUMEHTAIBLHBIX YMEHUI
O1ieHKa CTaBUTCSI HA OCHOBAHWU HAOJIOJCHMS 32 YUallMMUCS U MUCbMEHHOT'O OTYETa 3a padoTy.

OueHka «5»:

® pa60Ta BBIITOJTHEHA IMOJIHOCTBIO U ITPABUJIBHO, CACIIaAHbI ITPABUJIBHEBIC Ha6J'IIOJICHI/I$I U BBIBOJBI,



* SKCTIEPUMEHT OCYIIIECTBIICH T10 TUTAHY C YYE€TOM TEXHUKH 0€30MMacCHOCTH U TIPABUII paOOTHI C BEIIECTBAMHU M 000pyI0Ba-
HUEM;

* IPOSIBJICHBI OPTaHU3AIMOHHO-TPYJOBbIE YMEHUsS (MOAAEP’KUBAIOTCS YUCTOTA pabouero MecTa v MopsA0K Ha CTOJIE, KO-
HOMHO HMCIIOJIb3YIOTCS] PEAKTHUBBI).

Ouenka «4»:

* paboTa BBHIMIOJIHEHA MTPABUIILHO, CJI€TaHbI IPABUJIbHBIE HAOJIIOIEHUS U BBIBOJIbI, HO IPY 3TOM 3KCIIEPUMEHT MPOBEIECH HE
MOJIHOCTBIO WJIM JOIYIIEHbI HECYIIECTBEHHBIE OIIMOKHU B paboTe ¢ BenlecTBaMU U 000pyJ0BaHUEM

Ouenka «3»:

* paboTa BBIIIOJIHEHA IPABUJILHO HE MEHEE YEM HAIOJOBUHY WX JOMYIIEHA CYIIECTBEHHAs OLIMOKa B X0/1€ IKCIIEPUMEHTA,
B 00BSICHEHUH, B O(DOPMIIEHUH pabOThI, B COOIIOIEHUU TPABUJ TEXHUKH 0€30M1aCHOCTH MpH padboTe ¢ BEUIECTBAMHU U
00OpyOBaHUEM, KOTOpas HUCIPABIAETCS 110 TPEOOBAHMIO YUMUTEIIS.

Ouenka «2»:

* TOMYIIEHHI J1Be (1 0oJiee) CYIIECTBEHHbIE OMMOKH B X0/I€ SKCIIEPUMEHTA, B 00bSICHEHUH, B 0POPMIICHIH pabOTHI, B CO-
OJIFOZICHUHU TIPABIIT TEXHUKH O€30MMacCHOCTH MPH padOTe ¢ BEIIeCTBAaMU U 000pYA0BaHUEM, KOTOPHIE YUaIIUICS HE MOXKET
WCIIPaBUTH JaKe IO TPEOOBAHUIO YIUTEIS.

2. OueHka yMeHUIl peliaTh IKCNEePUMEHTAIbHbBIE 321241

Ouenka «5»:
* TJIaH PEIICHMS COCTABJICH MPABUIIBHO;

* MPAaBWJILHO OCYIIECTBJIEH MOJ00P XUMHUYECKUX PEAKTUBOB U 000PY10BaHMUS;



* JJAHO MOJIHOE OOBICHEHUE U CIAEIAaHbI BHIBOJIBI.
Ouenka «4»:
* [UIaH PEILICHUS COCTABJIEH MPABUIIBHO;

¢ IIPaBUJIBHO OCYHICCTBJICH HOI[60p XUMHUYCCKHUX PCAKTUBOM U 060py,Z[OBaHI/I$I, IIpHU 5TOM JOIIYIOCHO HC Oonee ABYX
HCCYIICCTBCHHBIX OIIMOOK B OOBSICHEHHH U BbIBOJAaXx.

Ouenka «3»:
* IUIaH PEIICHMs COCTABJICH MTPABUIIBHO;

*IIPAaBHUJIBHO OCYIICCTBJICH HOII60p XUMHUUYCCKUX PCAKTHBOB U 060py,l:[OBaHI/I$I, HO JOIIYIICHA CYHICCTBCHHAA oImmnoOKa B
00BICHEHUU H BbIBOJAax.

Ouenka «2»:

* TONYILIEHHI /1Be (1 OoJiee) OIMOKHY B MJIaHE PEIICHUs, B MOAOOPE XUMUYECKUX PEAKTUBOB U 000PYI0BaHU, B 00bSICHEHUN
Y BBIBOJAX.

3. OmneHka yMeHHUii pemiaTh pacyeTHbIe 321a4

Ouenka «5»:

® B JIOTUYCCKOM PACCYKACHUH U PCIICHUH HCT OHII/I6OK, 3aJlavda p€uicHa paliOHaJIbHbIM CII0OCOOOM.



Ouenka «4»:

*B JIOTUYECKOM PAacCy>KJIEHUU U PEIICHUH HET CYIIECTBEHHBIX OIMIMOOK, HO 3ajjaua pelieHa HepaluoHaIbHbIM CIIOCOOOM
WJIM IONYILIEHO He OoJiee IBYX HECYIIECTBEHHBIX OUIMOOK.

Ouenka «3»:

*B JIOTHYCCKOM PacCyKJICHUU HET CYIIECTBEHHBIX OIMMOOK, HO JIOMYIICHA CYIIIECTBEHHAS OIMOKA B MAaTEMAaTHUECKUAX
pacueTax.

Ouenka «2»:

*UMCIOTCA CYIICCTBCHHBIC OIITMOKYU B JIOTHYCCKOM PACCYKACHHUU U B PCIICHUN

4. OueHka NUCbMEHHBIX KOHTPOJbHBIX padoT

Onenka «5»:

*OTBET MOJIHBINA U MPAaBWIHHBIN, BO3MOXKHA HECYIIIECTBEHHAS OIITNOKA.
Onenka «4»:

*OTBET HETIOTHBIN WJIN IOMYIIEHO He 00Jiee NBYX HECYIIECTBEHHBIX OIMOOK.
Onenka «3»:

°pa60Ta BBIIIOJIHECHA HC MCHEC UEM HAITOJIOBHMHY, JOIIYHICHA OJHA CYIICCTBCHHAA OIINOKa U IIPpHU OTOM ABC-TPU HECYIICCT-
BCHHBIC.



Ouenka «2»:

°pa60Ta BBIIIOJIHCHA MCHBIIC YCM HAITOJIOBUHY MJIM COACPKUT HCCKOJIBKO CYIICCTBCHHBIX OIINOOK.

[Ipu olieHKE BBIMOTHEHUSI MMCbMEHHON KOHTPOJIBHON paboThl HEOOXOAMMO YUUTHIBATH TPEOOBaHUS eAMHOr0 opdorpadu-
YECKOI'0 PeXHUMa.

OTMmeTKa 3a UTOTOBYIO KOHTPOJIbHYIO Pa00Ty KOPPEKTUPYET MPEAIIECTBYIOLINE IPU BBICTABICHUN OTMETKHU 33 YETBEPTD,
MIOJIyTO/IHE.

Onucanne yue0HO-MeTOAMYECKOr0 U MATEPHAIbHO-TEXHHYECKOr0 o0ecneyeHus1 y4eOHOro nmpouecca.
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4. T'opxoserko M.IO. TToypounsie pazpaboTku o xumuu. 8 knacc.— M.: «Bakoy, 2015

5. Tl'abpuensa O.C. KoHTposibHBIE U TPOBEPOUHBIC pab0Thl. Xumus . 8 kiacc. - M.: JIpoda, 2015.

6. 'abpuensu O.C., Bockoboitnukosa H.I1.. Xumus B Tectax, 3amauax, ynpaxaenusx. 8-9 kmacc. — M.: [Ipoda, 2017.

7. Jluaun P.A., SIxumosa E.E., Borunosa H.A.. Jlunaktuueckue matepuaisl. Xumus 8-9 kinacc.— M.: [Ipoda, 2015



JlonoJiIHNTEeIbHbIE MATEPHAJIbI:
Jluteparypa i yuyuTens:

1. OueHka KayecTBa MOJATOTOBKHU BBIITYCKHUKOB cpeAHeil (monHoi) mkosbl o xumuu /Coct. C.B. Cymatoxun, A.A
Kasepuna. — M.: JIpoa,2001.

byukyc I1.®. Kaura qns urenus no opranndeckon xumuun — M.: [Ipocsemenne, 1985

Kupsaxos B.I'. Oprannueckas xumus. — M.: [Ipocsemenne, 1983

JIuguu P.A., Slxumona E.E., Bopotaukosa H.A. Xumusa. Metoauueckue marepuansl 10-11 knaccel. - M.:/Ipoda, 2000
Hazapogsa I'.C., JlaBpoBa B.H. Ucnons3oBanue yueOHOro 000py10BaHUs Ha MPAKTUYECKHUX 3aHITHIX 110 XUMHUH. — M.,
2000

gk wn

Jluteparypa g y4eHUKa:

Mansimkuna B. 3anumarensnas xumusi. Heckyunsliit yaeoHuk. — Cankt-Ilepredypr: Tpuon, 1998.

Anuko6epona JLIO., Pykk H.C.. [lone3nas xumus: 3agauu u ucropus. — M.: Jlpoda, 2006.

Crenun B.J1., Anuk6epoBalJl.lO.. 3anumarensHbie 3a1anus U 3¢ PexTuBHBIE ONbITH 0 XuMuu. — M.: JIpoda, 2005.

VYukanosa B.H., Moanunuc H.B. Xumus: Konkypchsie 3aganus u otBeThl: [locobue ansa noctynaromumx B BY3e1. — M.:

[Ipocsemenne, 2005.

5. T'abpuensu O.C., Pemeros I1.B., OctpoymoB WN.I'., Hukutiok A.M. ['oTOBUMCS K €AMHOMY TOCYyIapCTBEHHOMY JK3aMEHY. —
M.: dpoda, 2003-2004.

6. INabpuensu O.C., OctpoymoB WU.I". XumMus 1151 MKOJILHUKOB CTAPIIUX KJIACCOB U MOCTYIAIOIINX B BY3bl: Y4eb. mocobue. —

M.: dpoda, 2005.

W



MatepuanpHO-TeXHUYeCcKas 06a3a neHTpa « Touka pocTay BKIIOYAET B ceOsl COBPEMEHHBIE U KIIACCUYECKHE TPUOOPHI .

K HuM oTHOcsATCs: mpuOOp ISl AEMOHCTpPALMU 3aBHCHUMOCTH CKOPOCTH PEaKIMU OT Pa3IUyYHbIX (DaKTOpOB, ammapar Jjis
MIPOBEICHMS XHMUUECKUX PEAKIUI, TPUOOP JJIS ONBITOB C JJIEKTPHUUYECKUM TOKOM, IPUOOP I U3YUYEHHSI COCTaBa BO31yXa, a TAKXKE
U pOBbIE TaOOPATOPUH, HAOOPHI KJIACCUUECKOT0 000py10BaHUs AJis IPOBEACHUS XUMUYECKOTO MTPAKTUKyMa.



KanennapHo-temaTnyeckoe mJiaHupoBaHue Ha y4eOHbIil roa: 2021/2022

Neni/m Mara Tema ypoka JlomalHee 3a1aHue
11 ()]
BBenenue (4)
1. 3.09 [Ipenmer xumun. Bemectsa [Tapar.1,2 yueOuux
2. 7.09 [IpeBpaienus BemectB. Posib XxuMuM B KU3HU YelioBeka. Kpatkue [Tapar.3,4 yueOHUK
CBEJICHUS U3 UCTOPUH BO3HUKHOBEHMSI U PA3BUTHUS XUMHUH.
OCHOBOTOJIO)KHUKH OT€YECTBEHHON XUMHUH.
3. 10.09 3Haku (CUMBOJIBI) XUMHUECKUX demMeHToB. Tadnuna J[. . Menaeneena. [Tapar.5 yueOHuUK
4, 14.09 Xumnueckue hopmysbl. OTHOCUTENbHBIC aTOMHAS M MOJICKYJISIpHAs [Tapar.6 yueOHUK
Macchl. MaccoBast 10J1st 9JIEMEHTa B COSIMHCHUH
Tema 1. ATOMBbI XUMH4Y€CKHX 3JIeMeHTOB (9)
d. 17.09 OcHOBHBbIE CBEJICHUS O CTPOCHUHN aTOMOB. COCTaB aTOMHBIX SJIEP: [Tapar.7,8 yueOHuK
IIPOTOHBI, HEUTPOHBL. 30TOMBI.
6. 21.09 CtpoeHue dEeKTPOHHBIX YPOBHEH aTOMOB XUMU4ecKux 3yieMeHToB Ne 1— | Tlapar.9 yuebnnk

20 B Tabmuue J[. 1. Menneneena.




7. 24.09 M3mMeHeHne CBOMCTB XUMHYECKUX AJIEMEHTOB I10 TPYIIIaM U IIepUo/IaM. [Tapar.10 yue6HMK

8. 28.09 HNoHHast XuMU4ecKas CBA3b. [Tapar.10 yueOHuk

0. 1.10 KoBasieHTHas1 HenoysipHas XUMUYECKas CBSI3b. [Tapar.11 yyebuukx

10. 5.10 OneKkTpooTpuIAaTENbHOCTh. KOBaJIeHTHAS MOJSIpHAS] XUMHUYECKASI CBSA3b. [Tapar.12 yueOHuK

11. 8.10 MeTtanninyeckass XMMAYECKast CBSI3b. [Tapar.13 yueOHuK

12. 12.10 O000111eH1E U cucTEMAaTH3AalU 3HAHUHN IO TeEME «ATOMBI XUMAYECKUX [Tapar.7-13 yueOHux
AIIEMEHTOB.

13. 15.10 KoHnTponbHas padoTta o TeMe « ATOMBbI XUMHUYECKHUX JIEMEHTOBY [Tapar.7-13 yueOHuUK

Tema 2. IIpocThie BemecTBa (6)

14, 19.10 [IpocThie BenecTBa METAILIbI. [Tapar.14 yueOnmk

15. 22.10 [IpocThie BemecTBaHEMETAUIBI, UX CPaBHEHHE ¢ MeTautaMu. Amtorponus. | [lapar.15 yueOnuk

16. 26.10 KonnuecTBo BemiecTsa. [Tapar.16 yueoHmk

17. 9.11 MoutsipHbIil 00BEM Ta3000pa3HBIX BEIIECTB. [Tapar.17 yueOnuk

18. 12.11 Pemienne 3a1au ¢ UCIONB30BAHUEM MTOHATHI «KOJIMYECTBO BEUIECTBAY, [Tapar.16-17 yyeOHUK, pelIUTh
«TOCTOSIHHASL ABOTaIpO», «MOJISIPHAS Maccay, «MOJISIPHBIM 00beM ra3oBy. | 3aJ1a4u

19. 16.11 O600u1eHue u cucremaru3anus 3HaHui o Teme «lIpocTeie BemecTBay. [Tapar.14-17 yueOnuk

Tema 3. CoenuHeHUsI XUMHYECKHUX 3J1eMeHTOB (14)




20. 19.11 Crenenb okuciieHus. OCHOBbI HOMEHKJIATYPhl OMHAPHBIX COCTUHEHUM. [Tapar.18 yueOHUK
21. 23.11 Oxcupl. [Tapar.19 yueOHuk
22. 26.11 Oxcupl. [Tapar.19 yueOnuk
23. 30.11 OcHoBaHUs. [Tapar.20 yueOHHK
24, 3.12 OcHoBaHUAI. [Tapar.20 yueOHMK
25. 7.12 Kucnotst. [Tapar.21 yueOHMK
26. 10.12 Kucnorsr. [Tapar.21 yyeOHHK
217. 14.12 Conu KaK MpOU3BOJIHBIE KUCJIOT U OCHOBAHU. [Tapar.22 yyeOHUK
28. 17.12 Conu KaK MpOU3BOJIHBIE KUCJIOT U OCHOBAHUIA. [Tapar.22 yyeOHHK
29. 21.12 AMopdHBIE U KPUCTAUTMYECKUE BEIIECTBA. [Tapar.23 yyeOHHK
30. 24.12 YucTeie BemecTBa U cMecu. MaccoBasi 1 00beMHast o1 KomrnoneHToB B | [lapar.24, 25 yuebuuk
CMECH.
31. 11.01 Pacdersl, cBsI3aHHBIC ¢ TTIOHATHEM «J10J1sD» . O000meHue u cuctemarusanus | [lapar.18-25 yaeOnuk
3HaHu# 10 TeMe «COeMHEHHS] XUMUYECKUX AJIEMEHTOB.
32. 14.01 Pacuetsl, cBsi3aHHBIE C IOHATUEM «J10J1s1» . O000IeHne u cucreMarusanus | [lapar.18-25 yueOuuk
3HaHu# 10 TeMe «COeMHEHHS] XUMUYECKUX AIIEMEHTOB.
33. 18.01 KonTtponbshas paborta o teme «CoeTuHEHUSI XUMUYECKUX DJIEMEHTOB. [Tapar.18-25 yueOHuK




Tema 4. U3sMeHeHus1, npoucxoasimme ¢ Bemecrsamu (12)

34. 21.01 duznueckue sBieHus. Paznenenue cmecei. [Tapar.26 yueOHMK
35. 25.01 XHWMUYECKUE SBIICHUS. Y CIIOBHS U IPU3HAKU MTPOTEKAHUSA XUMUYECKUX [Tapar.27 yueOHMK
pEaKIuu.
36. 28.01 3aKOH COXpaHEHMsI MAaCChl BEIIECTB. XUMHUECKHE YPaBHEHUS. [Tapar.28 yueOHuk
37. 1.02 PacueTsl 10 XUMHUYECKUM YPaBHEHHSIM. [lapar.29 y4eOHUK, pelIuTh 3a/1a4u
38. 4.02 PacyeTsl 10 XUMHUYECKUM YPaBHEHHSIM. [lapar.29 y4eOHMK, pelIuTh 3a/1a4u
39. 8.02 Peakuu pasznoxenus. [loHsTHE O CKOPOCTH XUMUYECKON pEAKIIUU U [Tapar.30 yueOHMK
KaTajgn3aTopax.
40. 11.02 Peakiuu coenuuenus. Llenouku nepexonos. [Tapar.31 yueOHuK
41. 15.02 Peakuuu 3amenienusi. Psi1 akTHBHOCTH METAILIOB. [Tapar.32 yyeOHHK
42. 18.02 Peakiuu oomena. [Ipasuino beprome. [Tapar.33 yueOHHK
43. 22.02 Turbl XUMUYECKUX peaKkuii Ha MpuMepe CBOMCTB BOJbI. [loHsTHE O [Tapar.34 yueOHHK
TUAPOJIU3E
44, 25.02 O06o061eHue 1 cuctemaTu3anus 3HaHui no teme «M3menenus, [Tapar.26-34 yueOHuK
IPOUCXOSIINE C BEIIECTBAMMUY.
45. 1.03 KonTtponbsHas pabota o teme «M3mMeHeHus1, TPOUCXOIAIINE C [Tapar.26-34 yueOHHK

BCIICCTBAMMN)).




Tema 5. IIpaktukym 1 «IIpocreiimue onepaunu ¢ BemecTrsom» (3)

46. 8.03 [TpaBuiia TexHUKH 0€30MACHOCTH MPHU PabOTE B XUMHUUECKOM KaOMHETE.
[Tpuems! oOpaiieHus ¢ 1a00pPaTOPHBIM 000PYIOBAaHUEM U
HarpeBaTeNIbHBIMU IPUOOPAMH.
47. 11.03 [Ipu3HaKK XUMHYECKUX PEAKIIH.
48. 15.03 [IpurotoBieHne pacTBOpa caxapa v ONPEeAEICHUE MaCCOBOU JIOJIH €TO B
pacTBope.
Tema 6. PactBopenue. PactBopsbl. CBolicTBa pacTBOPOB 3J1eKTPOJUTOB (18)
49. 18.03 PactBopeHue kak puznko-xuMuyeckuii npouecc. PactBopumocts. Tumbl [Tapar.35, 36 yueOHUK
PacTBOPOB. DIIEKTPOIUTHUECKAS TUCCOLIMALINS.
50. 22.03 OCHOBHBIE MOJOXKEHUS Teopun eKkTponutTuaeckon auccormarmu (TIM). | [lapar.37,38 yuebuuk
HNoHHBIE ypaBHEHUS PEAKLINM.
5l. 25.03 Kucnotsr: knaccudukanus u cBovictsa B cete TO/I. [Tapar.39 yueOHmK
52. 29.03 Kucnotsr: knaccuduxarus u cBoiictBa B cBete TO/I. [Tapar.39 yuebuux
53. 1.04 Kucnotsl: knaccudukanus u cpoicta B cete TO/I. [Tapar.39 yueOHuK
o4. 5.04 OcHoBanus: kinaccudukanus u cBorctsa B ceete TO/I. [Tapar.40 yueOHMK
95. 8.04 OcHoBanus: kinaccudukanus u cBorctsa B ceete TO/I. [Tapar.40 yyeOHuK
56. 12.04 OcHoBanus: knaccudukanus u cBoricta B ceete TO/I. [Tapar.40 yyeOHmK




o7. 15.04 Oxcuppl: kaaccuuKalms U CBOMCTBa [Tapar.41 yueO6HUK

58. 19.04 Oxcuppl: kaccupuKalus U CBOMCTBA. [Tapar.41 yyebuuk

59. 22.04 Conu: knaccudukanus u cBoiictsa B ceete TO/I. [Tapar.42 yyebuuk

60. 26.04 Conu: knaccudukanus u cBoiictsa B ceete TO/I. [Tapar.42 yyebuuk

61. 29.04 ['eneTnueckas CBA3b MEXIY KJIACCaMU HEOPTaHUYECKUX BEIIECTB. [Tapar.43 yueOHMK

62. 6.05 Oo6o6menue u cucremaTu3aius 3Hanui o teme «PactBopenue. PactBopsr. | [lapar.35-43 yueOHuk
CBoOMCTBa PaCTBOPOB AJIEKTPOIUTOBY.

63. 10.05 Oo6o06menune n cucremaTu3anus 3Hanui o teme «PactBopenue. PactBopsr. | [lapar. 35-43 yueOnuk
CBoOMCTBa PaCTBOPOB JIEKTPOIUTOBY.

64. 13.05 KonTponbnas pabota nmo Teme «PactBopenue. PactBopsl. CBoiicTBa [Tapar. 35-43 yueOHUK
PacTBOPOB IEKTPOIUTOBY

65. 17.05 Knaccudukanusa xummuyeckux peakuui. OKucauTeabHo- [Tapar.44 yueOHMK
BOCCTAaHOBUTEJIbHBIE PEAKIINH.

66. 20.05 CBoiiCTBa N3yUEHHBIX KJIACCOB BEUIECTB B CBETE OKUCIUTEIHHO- [Tapar.44 yuebHuk
BOCCTaHOBUTEJIHHBIX PEAKIUH.

Tema 7. IIpakTukym 2 «CBOMCTBA PaCTBOPOB 3JIEKTPOJIUTOB) (1)
67. 24.05 Pemienure sxcrnepuMeHTalbHBIX 3a/1a4.

Pe3epBHOe BpeMs JIJisi MOBTOpeHust MmaTepuaJsia (3)




68. 27.05 [ToBTOpEHUE MaTepHaa. BeimonHuth TECT
69. 31.05 [ToBTOpEeHME MaTepuana. BrimoHuTh TECT
70. 31.05 [TonBenenue UTOTOB.




JIneTr KoppeKTHPOBKM y4e0HOI MpOorpaMMbl

YpOKa

Tema ypoka

IIpuyrHa U3MEeHEHUH B IPorpamMme

Cnocod KOppeKTHPOBKH
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