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IosicHuTeLHAs 3aIIUCKA
O01mas XxapakTepuCTHKA MPOTPaAMMBbI

PaGouast mporpaMma coctaBiieHa B IOJTHOM COOTBETCTBUU ¢ DeiepalibHbIM TOCYAapCTBEHHBIM 00pa30BaTeIbHBIM CTaHIaPTOM
obmiero oOpazoBaHus, TPEOOBAHUSIMU K pe3yJibTaTaM OCBOEHHS OCHOBHOM 0Opa3oBaTeIbHON MpOrpaMMbl OCHOBHOI'O OOIIETro
oOpa3oBaHusl, pealu3aly 00pa30BaTENbHBIX MPOrPAMM €CTECTBEHHO-HAYYHOM M TEXHOJOTMYECKON HalpaBIE€HHOCTEH,
pa3pabOTaHHBIX B COOTBETCTBHM C TPEOOBaHUSMHU 3aKOHOJATENbCTBA B cdepe oOpa3oBaHHUs M C Y4ETOM PEKOMEHIAIUM
®denepanbHOro omneparopa ydeOHoro mnpeamera «buonorus» Ha 0aze neHrpa «Touka pocta», (QyHIAMEHTAIBHBIM SIPOM
COJIEp’)KaHUsl OCHOBHOTO 00IIero o0pa3oBaHus, NPUMEPHOW MPOrpaMMON OCHOBHOTO OOIIEro oOpa3oBaHUs IO XUMUH,
denepanbHOro mnepeuHs y4eOHUKOB, OAa3UCHOrO y4eOHOro IIaHa, ABTOPCKOM ydeOHOM mporpamMmbl  OCHOBHOTO OOLIETO
oOpazoBanust «Xumus. 7—9 kiacchel : pabouas nporpamma k tuaun YMK O . C. T'abpuensna M. : lpoda, 2017. — 123, [1] c.».
Jannast pabodas mporpaMMa OpMEeHTHPOBaHA HA MCHONb30BaHue yueOHnka Xumus, aBTop ['abpuensu O.C. 8kmacc. M.:lpoda,
2017.

[Iporpamma oOecrneurnBaeT YCBOEHHE YYAIIMMHCS BAXKHEHUIIMX XUMHUYECKHUX 3aKOHOB, TEOPHM M MOHATHI; (OpMHUpPYET
IIPEACTABIICHUE O POJIM XMMHUHU B OKPYKAIOIIEM MHUpPE U KM3HU 4enoBeka. [Ipr 7 ToM OCHOBHOE BHHMaHUE YIENSAETCS CYIIHOCTH
XUMUYECKUX PEAKUUH W MeToAaM uX ocyuiecTBiaeHUsA. OIHMM M3 OCHOBHBIX NPUHLMUIIOB IOCTPOEHUS MPOrPAMMBI SIBIISETCS
IMPUHIUI JOCTYITHOCTH. DKCIEPUMEHTAIBHBIEC JTAHHBIE, MOJYYEHHBIE YUYAIIMMHUCS IPU BBITOJIHEHUM KOJIMYECTBEHHBIX OIBITOB,
ITO3BOJIAIOT YYAIIMMCS CaMOCTOATENIBHO J€J1aTh BBIBOJBI, BBIABIIATH 3aKOHOMEPHOCTH. [lonxozasl, 3aI0)K€HHBIE B COJEpKAHUE
MporpamMMBbl Kypca, CO3/1al0T HEOOXOJAUMbIEC YCIOBUS JJII CUCTEMHOTO YCBOEHHUS y4YalllMMHUCS OCHOB HayKH, AJig oOecreyeHus
Pa3BUBAIOILETO W BOCHUTHIBAIOUIETO BO3JAEHCTBUA OOY4YEHHUS Ha JUYHOCTH ydaiierocs. @opMupyemMble 3HaAHUS JOKHBI CTaTh
OCHOBOM cHCTeMBbI YOEKIACHUI HIKOJIbHUKA, IEHTPAJIbHBIM SPOM €ro HAy4YHOTO MUPOBO33pPEHUSI.



O0mas xapakTepucTUKA y4e0HOI0 peaMeTa, 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 COCTaBISIIOT CBEJEHHUS O XMMHUYECKOM JJIEMEHTE U (hopMax €ro CylecTBOBaHUS — aToMmax,
M30TOMNAaX, MOHAX, MMPOCTHIX BEIIECTBAX U UX BAKHEUIIUX COCAMHEHUSIX (OKCHAAX U APYTMX OMHAPHBIX COCAMHEHUSIX, KUCIOTAaX,
OCHOBAHMSIX U COJISIX), O CTPOCHUHU BEIIECTBA (TUMOJIOTMH XUMUYECKUX CBA3EH M BUAAX KPUCTATUIMYECKHUX PEIIETOK). 2-i 3Tanm —
XUMUSL B JUHAMHUKE, HA KOTOPOM MPOUCXOJTUT 3HAKOMCTBO YYaIIUXCS C XMMHUYECKUMH PEaKIMsIMU Kak (QyHKIueH cocTaBa U
CTPOEHHUS yYaCTBYIOIIUX B XMMUUYECKHX MPEBPAIICHUAX BEHIECTB U WX Kiaccudukanuu. CBOWCTBa KUCIOT, OCHOBAaHUN U COJeH
cpa3zy paccMaTpUBAIOTCA B CBETE€ TEOPUM BJIEKTPOIUTHYECKOW Auccouuanuv. KpoMe 3Toro, CBOWCTBA KHCIOT W COJEH
XapaKTEpU3YIOTCS TAKKE B CBETE OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX IMPOLECCOB.

Peanuzanust qanHoM pabodeil mporpaMmbl paccurTaHa HAa UCIOIb30BaHUE TPATUIIMOHHOW TEXHOJOTUM OOYUYEHHUsI, TEXHOJIOTHU
JUYHOCTHO-OPUEHTUPOBAHHOTO OOY4YEHHMs, 30pOBbEeCOEpEeralommx TEXHOJOTUM, a TakkKe DJIEMEHTOB COBPEMEHHBIX
o0pa3oBaTeNbHBIX TEXHOJIOTHM, MEepeoBhIX (OPM U METOJOB O0y4YEHHUS, TaKMX KakK MPOOJIEMHBIN, MPOEKTHBIN, YaCTUYHO-
MMOMCKOBBIH, UCCIIEIOBATEIHCKHUI METO/IbI, pa3BUBArOIee OOYUCHHE, KOMIBIOTEPHBIE TEXHOJIOTHUHU, TECTOBBIM KOHTPOJIb 3HAHUM U

Ap.

B npouecce peanuzanuu pabodeit mporpaMmMbl OyIyT UCIIOIB30BaHbI CIEAYIONINE Cpe/icTBa 0O0yUeHus (MeJarornuecKue
CpEACTBA):

yuebHo-aboparopHoe 00opyaoBaHue, ieHTpa «Touka pocta»
TUAAKTUYECKas TEXHUKA;
y4eOHO-HAarJIAIHbIE TOCOOUS;

TCXHHUYCCKHUC CPCACTBA 06yquH${ N aBTOMAaTHU3HUPOBAHHBIC CUCTCMBbI 06y‘-IeHI/I$I;



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

Pabouas nporpamma npeanosaraeT UCHOIb30BaHUE TAKMX CIOCOOOB 00y4€HHUs, KaK: MHIUBUYaJbHOE 00yUEHNE,
VMHIUBUYyJIbHO-TPYIIIIOBOM CIIOCO0, TPyNIIOBOM M KOJUIEKTUBHBIN CIIOCOO.

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

Brei6op YMK O.C. T'abpuensina 0o0ycliOBI€H TEM, YTO aBTOPOM TILATEIbHO MPOJAyMaHa METOI0JIOIMUECcKas OCHOBA MOCTPOEHUS
y4eOHOro co/iep KaHus Kypca.

Bech TeopeTrueckuit Matepuain Kypca XMMUAU JJI1 OCHOBHOM IIKOJIBI pACCMATPUBAETCA HA MIEPBOM TOy OOYUEHHSI, YTO TTO3BOJISIET
ydamuMmcs 00Jiee 0CO3HAHHO U TITyOOKO U3yUUTh (DaKTUUECKUN MaTeprall — XUMUIO JJIEMEHTOB U UX coequHeHuit. Hapsany ¢ atum
TaKo€ MOCTPOEHUE MPOTPAMMBI 1a€T BO3MOXXHOCTh PA3BUBATh MOJyUYECHHbBIE IIEPBOHAYATBLHO TEOPETUUECKHUE CBEJICHUS Ha OoraTomM
(dbakTUYeCKOM MaTepHalie XHMHUU JJIEMEHTOB. B pesynbraTe BBIMTPHIBAIOT 00€ COCTaBISIOUINE Kypca: W Teopus, W (DaKThl.
[TpuBnekaet oTOOp coAepkaHusi yueOHOTo mpeaMeTa 6a30BOro ypoBHs, MOJ00paHHbIC JJIsl 3aKPEIICHUS YIIPAXXHEHUSI, 3a]Ja4H.
[IporpamMma mocTpoeHa ¢ Y4ETOM pealln3alii MEXMPEAMETHBIX CBsI3eil ¢ KypcoM (M3HKU 7 Kiacca, I7Ie M3y4aroTcsl 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 3212494 M3y4aeMoro npeamera

* 0ce0eHue eadcHeumux 3Hanuil 00 OCHOBHBIX MOHATHUAX M 3aKOHAX XMMHH, XUMHYECKOH CUMBOJINKE;

* o061a0eHue ymeHuaMu HaOII01aTh XUMHUYECKUE SIBJICHUS, MPOBOAUTH XUMUUYECKUH AKCIICPUMEHT, ITPOU3BOIUTH pacueThl Ha
OCHOBE XUMUYECKUX (hOPMYJI BEIICCTB M YPABHCHUI XUMUYECKUX PEAKITUH;

* pazeumue TO3HABATEIHLHBIX WHTEPECOB M HHTEIUICKTYyaJIbHBIX CIIOCOOHOCTEH B TPOIIECCE MPOBEACHHUS XUMHUYECKOTO
AKCIEPUMEHTA, CAMOCTOSATEIIBHOTO MPUOOPETEHUS 3HAHUM B COOTBETCTBUM C BO3HUKAIOIIMMU KU3HEHHBIMU MMOTPEOHOCTSIMH;
* gocnumaHue OTHOUICHUS K XMMHUHU KaK K OJHOMY M3 (DyHIaMEHTAJIbHBIX KOMIIOHEHTOB €CTECTBO3HAHMS M DJIEMEHTY
00111e4eIOBEYECKON KYIbTYPHI;



* MpPUMeHEeHHE MOJyYeHHbIX 3HAHUI ¥ YMeHMii 111 6€3011acCHOTO UCTIOIh30BaHUS BEIIECTB U MAaTEPUAJIOB B OBITY, CEITLCKOM
X035IUCTBE U Ha IPOU3BOJICTBE, PEIICHUS MPAKTUYECKUX 3a]1a4 B MIOBCETHEBHOM KU3HU, PETYyIPEKICHUS SBICHHUMN, HAHOCSIIUX
BpE/ 370POBBIO YEIOBEKA U OKPYXKAIOIIEH Cpejie.

MecTo yueOHOro npeamMera B yueOHOM IIaHe

YpoBeHb IPOrpaMMbI — 0a30BBIA. YUUTHIBAS MPOIOJDKUTEIIBHOCT YaeOHOTO To1a (33 Hemenu), IIaHUpOBaHUE COCTABJICHO Ha 66
9JacoB.

O6beM yueOHOM Harpy3Ku corjacHo yueOHoMy ruiany OY Ha gaHHBIA yueOHBIN Toj- 2 yaca

KonuuecTBO yacoB Ha HN3Y4YCHHUC IPpEAMCETA COTJTIACHO IIpOorpamMme -2 yaca B HCACIIO

Conepxxanue yueOHOro nmpeamera, yueOHbI IJIAH
BBenenue (4)

[IpeameT xumun. MeToabl TO3HAHUS B XUMUU: HAOIIOJCHUE, DKCIIEPUMEHT, MOJIETUpOBaHre. VICTOUHUKY XMMHUYECKOM
uH(dopmaIuu, ee moayyeHne, aHaIu3 U MPeICTaBIIEHUE ero pe3ybTaToB. [IoHsATHE 0 XUMHUYECKOM AIIeMEeHTE U (popMax ero
CYIIIECTBOBAHMSI: CBOOOHBIX aTOMaX, MPOCTHIX U CIOXKHBIX BemecTBax. Jlemoncrparuu. Monenu (mmapocTep>KHEBbIE U
CrroapTra—Dbpuriebda) pa3IuuHbIX IPOCTHIX U CIOXKHBIX BellecTB. Koyekius cTekassHHON XuMuueckoit mocynl. Komiekuust
MaTepUalioB U U3JCJHMI U3 HUX Ha OCHOBE amtoMuHus. JJabopatopHbie onbIThl. 1. CpaBHEHHE CBOMCTB TBEPIBIX
KPUCTAJUIMYECKUX BEIIECTB U pacTBOPOB. OTINUNE XUMUUECKUX PEaKIUM OT Puznueckux siBjieHui. Pojib XuMuu B )KU3HU
yesoBeka. Xemopuius 1 xeMopoousi. Pojab 0TeueCTBEHHBIX YUEHBIX B CTAHOBJICHUN XUMHUYECKOW HayKH — padOThl

M. B. JlomonocoBa, A. M. bytneposna, JI. 1. Menaeneesa. JlemoncTpanuu. B3aumoielictBue Mpamopa ¢ KUCJIOTOU U
MMOMYTHEHHE U3BECTKOBOMU BOJIbI. JITabopaTopHbie onbIThL. 2. CpaBHEHNE CKOPOCTU UCTIAPEHUS BOBI, OJICKOJIOHA M 3TUIIOBOTO



cnupTa ¢ PUIBTpOBATBHOM OymMaru. XuMUUYECKasi CAMBOJIMKA. 3HAKM XUMHUIECKHUX JIEMEHTOB M MPOUCXOXKIACHUE NX HA3BaHUM.
[lepuonuueckas cucrema xumuueckux snemenToB J[. . MenzeneeBa, ee CTpyKTypa: Majble U OOJIbIINE IEPUOIBI, TPYIIIBI U
noarpymisl. [lepuoandeckast cucteMa Kak CIpaBOYHOE MOCOOHE JIJIsl TOJIYYCHUS CBEJCHUN O XUMUYECKUX DJIEMEHTAX.
Xumuueckue popmyibl. Maaekcs! u koa@duinmentsl. OTHOCUTENBHBIE aTOMHAS U MOJIEKYJIsIpHasi Macchl. [IpoBenenue pacueToB
MacCOBOM JI0JIM XUMHUYECKOT'O JIEMEHTa B BEIIECTBE HA OCHOBE €ro (POPMYIIBI.

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

AToMBI Kak (popma CyIIeCTBOBaHMSI XUMUYECKHUX 3J1eMeHTOB. OCHOBHBIE CBEJICHHUSI O CTPOCHUHU aTOMOB. Jloka3zaTenscTBa
CJIOKHOCTH cTpoeHust aToMOB. OnbIThl Pesepdopa. [lnanerapuas mojaens crpoenus aroma. CocTaB aTOMHBIX SiZiep: MMPOTOHBI,
HEUTpOoHBbI. OTHOCUTENBHAA aTOMHAs Macca. B3anMOCBA3b MOHATHI «IIPOTOHY, KHEUTPOH», «KOTHOCUTEIbHAS ATOMHAS Maccay.
N3MeHeHue vnciia MpoTOHOB B sAJIpe aToMa — 00pa3oBaHUE HOBBIX XUMHYECKUX AJIEMEHTOB. MI3MeHeHMe unciia HEUTPOHOB B
sape aroMa — oOpa3zoBaHue U30TONOB. COBPEMEHHOE ONPEACICHUE TTOHATUS «XUMUYECKUH 31eMeHT». M30TOoIbI Kak
Pa3sHOBUAHOCTH aTOMOB OJJHOTO XMUMHYECKOTO 3JIeMeHTa. [[leMoHcTpanuu. Moaenn aToMOB XUMHUYECKUX 3JIEMEHTOB.
JlabopaTopHbie onbIThL. 3. MoaenupoBaHue IPUHIIUIA ICUCTBUS CKAHUPYIOIIETO MUKPOCKOTA. IIeKTpoHbl. CTpoeHHe
AJIEKTPOHHBIX YPOBHEN aTOMOB XMMHUUYECKHUX 3JIEMEHTOB MaJIbIX NEPUOAO0B. [IOHATHE O 3aBEPIIEHHOM 3JIEKTPOHHOM YPOBHE.
[Tepuonuueckas cuctema xumuueckux saemenToB J[. . MenpeneeBa u ctpoeHre aTOMOB: (PU3NYECKUIN CMBICI MOPSAKOBOTO
HOMeEpa JIEMEHTa, HOMEpa Irpymibl, HoMepa rnepuoaa. Jlemoncrpamuu. [lepuoanueckas cucteMa XUMUYECKUX 3JIEMEHTOB

. 1. MenneneeBa paznuusbix GopM. M3MeHeHne ynciia 3JIeKTPOHOB Ha BHEITHEM 3JIEKTPOHHOM YPOBHE aTOMa XUMUYECKOTO
aJIeMEHTa — 00pa3oBaHUE MOJIOKUTEIIBHBIX U OTPUIIATEIbHBIX HOHOB. MOHBI, 00pa30BaHHbIE aTOMaMU METAJJIOB U HEMETAJIIOB.
[IpyuunHbI U3MEHEHHUS] METAJUIMYECKUX U HEMETAJNTMYECKUX CBOMCTB B Mepuojiax u rpymnmnax. O6pa3zoBanre OMHapHBIX
coenuHenuid. [Tonstue 06 noHHOM cBsi3u. CXxeMbl 00pa30BaHUsI HOHHOM CBsi3U. B3anmoaeiicTBUE aTOMOB 3JIEMEHTOB-HEMETAIJIOB
MEXIy co00l — 00pa3oBaHUE IBYXaTOMHBIX MOJICKYJI MPOCTHIX BemlecTB. KoBaieHTHAs HETOIsIpHAsT XUMUYECKAsl CBSI3b.
DNeKTPOHHBIC U CTPYKTYpHBIE opMyIibl. BzanmoielicTBre aTOMOB HEMETAIIIOB MKy cO00M — o0pa3oBaHre OMHAPHBIX
HOCTh, BAJIGHTHOCTh. COCTaBIISATh CXEMbI 00pa30BaHUs KOBAJICHTHOW MOJISPHON XUMUYECKOM CBsi3H. MCIOIp30BaTh 3HAKOBOE
MOJIETUPOBaHUE. XapaKTEePU30BaTh MEXaHU3M 00pa30BaHUs MOJISPHON KOBAJICHTHOM CBsI3U. B3auMojelicTBue aTOMOB METAJIJIOB



MeX1y co0oii — oOpa3oBaHHe METaUIMYeCKuX KpuctawioB. [lonsTHe 0 MeTamnueckoi cBsizu. JIabopaTopHbIE OTBITHI.
5. M3rotoBieHue MOAENH, HILTIOCTPUPYIOIIECH CBONCTBA METAINIMUECKOM CBA3H.

Tema 2. IIpocThie BemecTna (6)

[Tonmoxenne meraiuioB B [leproanueckont cucreme xumudeckux 3iemMeHToB Jl. M. Menneneesa. Baxxnenmme npocTsie BEMIECTBA-
METaJUTBI: KeJIe30, ATIOMUHIM, KaJIbIMA, MarHui, HaTpuid, Kaymi. O0mwme Gpuznyeckre CBOWCTBA METAILIOB. J[eMoHcTpamnmm.
OO6paziel MeTamioB. JlabopaTopHble onbIThL. 6. O3HaKOMIIEHUE C KOJUIEKIMEeH MeTauioB. [lonoxeHre HeMeTalIoB B
[lepuonuueckoii cucreme. BaxkHelime mpocThie BElIeCTBa-HEMETAIbI, 00pa30BaHHBIE ATOMAaMU KHCJIOPO/ia, BOJOPO/Ia, a30Ta,
cepsl, hocdopa, yriaepoaa. Moiekyinbl BOJ0OpPOa, KUCIOPO/a, a30Ta, rajoreHoB. OTHOCUTEIbHAS MOJICKYJIIpHAas Macca.
CnocoOHOCTh aTOMOB XUMHUUYECKHUX JIEMEHTOB K 00pa30BaHUI0 HECKOJIBKUX MPOCTHIX BEIIECTB — aJUIOTPOIHUSL. AJIJIOTPOITHbBIE
Moaudukanuu kucinopoja, hocdopa, ooBa. Metauinueckue 1 HEMETALTNYECKUE CBOMCTBA MPOCTHIX BEIIECTB.
OTHOCUTENBHOCTH 3TOTO MOHSTUS. JlemoHcTparuu. [lonyuenue o3oHa. OOpa3iibl 6€I0ro U CEPOro 0J0Ba, OEIOr0 U KPAaCHOTO
dbocdopa. JlaboparopHsie onbITh. 7. O3HaKOMIIEHHUE C KOJUIeKIUer HemeTamuioB. [loctosinaas ABoranpo. KonudecTBo BeliecTna.
Mons. Momnsipaas macca. KpaTHble e TMHUIBI ©3MEPEHHS KOJIMYECTBA BEIIECTBA — MUJUIMMOJIb U KUJIOMOJIb, MUJUIUMOJIIPHAS U
KWJIOMOJISIpHAs Macchl BeHIeCcTBa. PacueTsl ¢ HCMOIb30BaHUEM MOHITUI «KOJTMYECTBO BEIIECTBAY, «MOJISIPHASI Maccay,
«noctosiHHass ABorajipo». JleMoHncTpanun. HekoTopble MEeTallIbl M HEMETAJUIbI C KOJIMYECTBOM BemecTBa 1 Moiib. MomnsipHbIit
o0BbeM razoo0pa3HbIX BemecTB. KpaTHble eMHUIBI U3MEPEHHS — MUJUTUMOJISIPHBINA U KMJIOMOJIIPHBIN 00beMbI ra3000pa3HBIX
BeIleCTB. PacueThl ¢ UCMOIB30BAaHUEM MOHATUMN «KOJIMUECTBO BEIIECTBAY», «MOJISIPHAS MACCa», «MOJISIPHBIA 00HEM Ta30BY,
«mocTosiHHas ABorazipo». JleMoncTpanuu. MossipHbIil 00beM ra3000pa3HbIX BeleCcTB. PacueThl ¢ UCMOIB30BAHUEM MTOHSTUM
«KOJIMYECTBO BEILIECTBAY, «MOJISIPHASI MAaccay, «MOJISIPHBIN 00beM ra3oBy, «4uciao ABorajapo». CteneHb okuciaeHus. CpaBHEHHE
CTETICHH OKHUCJICHUS U BaJICHTHOCTH. OTpe/ieieHUe CTENEHU OKUCIICHUS 3JIEMEHTOB B OMHApHBIX coeauHeHusXx. CocTaBiaeHue
(dhopmyn OMHAPHBIX COSAMHEHUH, OOIIHI cToco0 X Ha3BaHWI. buHapHBIC COSTMHEHHS METAILIOB M HEMETAILIIOB: OKCHJIBI,
XJIopubl, cyiabbuas u np. CoctaBiaeHue ¢popmyn OMHApHBIX coennHeHn. OCHOBaHMSI, UX COCTAaB M Ha3BaHUs. PacTBOpUMOCTh
ocHOBaHWi1 B Bozie. [IpeacraBuTenu menoueit: THAPOKCUIBI HATPUS, Kalus U Kanbliusd. [loasTue 00 nHauKaTopax u
Ka4ueCTBEHHBIX peakuusx. [lemoncrpanuu. OOpasiisl ocHOBaHUH. KHCIIOTHO-IIEI0UHbIE HHIUKATOPHI U U3MEHEHHUE UX OKPACKHU B
menouHou cpene. Kucnotel, ux cocraB v HazBanus. Kimaccudukanus kucnot. [IpeactaBurenu KUciaoT: cepHasi, CoJstHas,



azotHas. [TonsTue o mkane kucnotHoctu (mkane pH). I3mMenenne okpacku HHIUKATOpoB. JlemoHcTpauu. O0pasubl KUCIIOT.
KucnoTtHo-1e109HbIe MHAUKATOPBI U U3MEHEHUE UX OKPACKH B HEUTPAJIbHOM U KUCIOTHOM cpefax. Y HUBEpCalbHbIN UHAUKATOP
U U3MEHEHHE €T0 OKpacku B pa3nuuHbix cpepax. [lkamna pH. Jlaboparopusie onbithl. 11. Onpenenenue pH pacTBOpOB KUCHOTHI,
mesniouu v Bojel. 12. Onpenenenre pH TMMOHHOTO U S10JI04HOTO COKOB Ha cpese m10/10B. Coiu KaK MPOU3BOJIHBIE KUCIIOT U
ocHoBaHuil. Ix coctaB u Ha3BaHus. PactBopumocTs coselt B Boze. [IpencraButenu comneit: Xxaopua HaTpusi, kKapooHat u gocdar
kanbius. JlemorcTpammm. O6pasiiel coneit. Jlabopartopusie onbIThI. 13. O3HaKOMIIEHNE ¢ KOJUIEKITUEH comieii. AMopdHbIe 1
KPUCTAJUTMYECKHE BEMIECTBA. MEXKMOJIEKYISIPHBIC B3aMOICHCTBHSI. TUITBI KPUCTAIUTMYECKUX PEIIETOK. 3aBUCUMOCTh CBONCTB
BEIIIECTB OT THIOB KPUCTALTHICCKUX pemieToK. JlemoHncTparmu. Moaenn KpUCTALTHISCKUAX PEIIETOK XJIOpH/Ia HaTpHs, aiMasa,
okcupa yriepoaa (IV). Jlaboparopusie onbIThl. 14. O3HaKOMIIEHUE C KOJUIEKIIMEH BEIIECTB C PA3HBIM TUTIOM KPUCTAILTUYECKON
pemieTku. M3rotoBnenre Moienel KpUCcTalIMueCKUX pemieTok. YucToie BemecTa u cmecu. [Ipumepsl sKUIKUX, TBEPIBIX U
razoo0pa3Hbix cMeceil. CBOMCTBA YMCTHIX BEMIECTB U cMeceil. MIx coctaB. MaccoBasi 1 00beMHas JJ0JIM KOMIIOHEHTa CMECH.
Pacuetsl, CBsI3aHHBIEC C UCTIOJIB30BAHUEM MOHATHUSA «H0Jish». JTabopatopHbie onbITH. 15. O3HaKOMIIEHHE C 00Pa3IIOM TOPHOIL
ITOPO/BI.

Tema 3. CoeqnHeHUs1 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
COEMHEHNS HEMETAJUIOB: OKCHU/IbI, JIETYYHE BOJOPOIHBIE COENMHEHNS, UX COCTAB U Ha3BaHUA. [IpeacraBurenn oKCUAOB: BOAA,
YTJIEKUCIIBIN Ta3, HeralleHas u3BecTb. [IpencraBureny neTydnx BOJOPOJHBIX COETMHEHUI: XJIOPOBOJOPOJ U aMMHUAK.
Hemonctpanuu. O6pasisl okcuaos. JlabopaTopHbie onbIThL. 8. O3HAKOMIIEHUE C KOJJIEKIIMEH OKCHIOB. 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. [TonsTue o mkane kucnotHoctu (1kane pH). M3mMenenne okpacku uHaukaTopoB. Jlemoncrparmu. O0pasibl KUCIOT.
KucnotHo-1menounble MHIUKATOPBI U N3MEHEHHUE UX OKPACKU B HEUTPAJIIBHOM U KUCJIOTHOM cpellax. Y HUBEpCAIbHBIN MHIUKATOP
U U3MEHEHHE €T0 OKpacKH B pa3nuuHbix cpepax. [llkama pH. Jlaboparopusie onbiThl. 11. Onpenenenue pH pacTBOpOB KUCHOTHI,
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. JlemorcTpammm. O6pasiiel coneit. Jlabopartopusie onbIThI. 13. O3HaKOMIIEHHE ¢ KOJUIEKITUEH comneii. AMopdHbIe 1
KPUCTAIUIMYECKUE BEIECTBA. MEXKMOJEKYIIAPHBIE B3aUMOJICUCTBUS. THIBI KPUCTAINIMYECKUX PEIIETOK. 3aBUCUMOCTh CBOMCTB
BEILIECTB OT TUIMOB KPUCTAINIMYECKUX peleToK. leMoncTpannn. Moenu KpUCTAIIMYECKUX PELIETOK XJI0pU/la HaTpus, aiMasa,
okcupa yriepoaa (IV). Jlaboparopusie onbIThl. 14. O3HaKOMIIEHUE C KOJUICKIIEH BEIIECTB C pa3HbIM TUIIOM KPUCTAUITMYECKON
pemeTku. M3rotoBineHne MoAeneil KpUCTaUIMYECKUX PEIIEeTOK. YUCThIE BEMIECTBA U cMecH. [IpuMepsl )KUIKUX, TBEPABIX 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 gopmynaM COSTMHEHUN N3YYEHHBIX KJIACCOB, CBSI3aHHBIC C UCTIOJIb30BAHUEM MOHSITHUS «IOJISD.
Brinonuenue 3aganuii no teme « CoeIMHEHUS XUMHUECKUX JIIEMEHTOBY.

Tema 4. U3meHeHus, npoucxoasinue ¢ Bemecrsamu (12)

[TonsATHE ABIICHUN KaK U3MEHECHUI, MPOUCXOAIIMX C BEMIECTBOM. ABIICHUS, CBI3aHHBIE C U3MEHEHUEM KPUCTAILIMYECKOTO
CTPOCHHUSI BEILIECTBA 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



XUMUYECKUX peakiuid. PacueTsl Mo XMMUYECKUM ypaBHEHUSIM. PelieHre 3a71a4 Ha HaXO0KJICHUE KOJIMYECTBA, MAaCChl 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
KaJIMsT;, pa3JIoKeHHE MEPOKCHIa BOJAOPOIa C TOMOIIBIO TUOKCH 1A MapTaHIla M KaTaia3bl KapTodens uin MOpKoBH. Peakiuu
coeauHeHud. Katanutuueckue u HeKaTATUTUYECKHUE PEeAKIU, 00paTuMbie U HeoOpaTtumbie peakiuu. Jlemonctpanuu. ['openue
KpacHoro ¢ochopa u pacCTBOPEHUE MOJTYUYEHHOTO OKCHA B BOJIE, UCIIBITAHUE PACTBOPA MOTYUYCHHOU KUCIOTHI MHIUKATOPOM.
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 ruapokcuaa meau (I1) B kuciorax; Bzaumoaeiicteue okcuaa meau (I1) ¢ cepHoit kucioToit npu HarpeBaHUU. THUIIBI
XUMHYECKUX PEAKLINN HA IPUMEPE CBOMCTB BOJBI. Peakius pasiiokeHnss — 3IEKTPOIN3 BOJbI. Peaknuy coequHeHnst —
B3aMMOJEHUCTBUE BOJIBI C OKCHUJIAMH METAJUIOB U HEMETAJUIOB. Y CJIOBUE B3aUMOJIECUCTBUS OKCUI0OB METAJIJIOB U HEMETAIIJIOB C
Bojioi. [ToHsiTHEe «rUapOKCHABY. Peakiinu 3amenieHunss — B3auMOJIeHCTBHE BOJIBI ¢ MeTalulaMu. Peakiiuu oOMeHa — THIpoIIn3
BemiecTB. JlemoncTparuu. [Ipubop st anexTponm3a Bobl. BzauMoaelicTBre OKcHIa KaIbIUs ¢ BOJION M UCIIBITAHKE
MOJIy4YeHHOTO pacTBopa peHondranennom. B3anmoenicTBrue HaTpus ¢ BOJOK.

Tema 5. IIpakTukym 1 «IlpocTeiiniue onepamum ¢ BemecTBom» (3), ¢ HCNOJIb30BaHHEM 000pya0BaHus HeHTpa «Touka
pocTay

[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
JIOJIU €r0 B PACTBOPE.



Tema 6. PactBopenue. PactBopsl. CBOMCTBa pacTBOPOB 3JIeKTPOJUTOB (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
MEePECHIIICHHBIC PACTBOPHI. 3HAUCHUE PACTBOPOB JJISI PUPOBI U CEIIBCKOTO X03icTBA. [ToHATHE 00 3IEKTPOIMTHICCKON
JTVCCOLIMALMU. DJICKTPOIUTHI M HEJICKTPOJIUTHI. MEeXaHU3M AUCCOLUAIIMN AIICKTPOJMTOB C PA3IMYHBIM XapaKTEPOM CBSI3H.
CreneHb IEKTPOTUTHYCCKON auccorrani. CUlIbHBIC U clla0ble 3JIEKTPOJUTHI. JleMoHcTparuu. McribiTanue BEIecTB U UX
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 — PEAKUUs HEUTpalIM3alnu. B3anmMoaencTBIuEe KUCIIOT C COJISIMU.
Hcnonb3oBanne TabIUIIBI PACTBOPUMOCTH JJISI XapAKTEPUCTUKH XUMHUYECKUX CBOMCTB KUCIIOT. JIabopaTOpHBIE OIBITHI.

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. B3auMoelicTBHE 1Ieouei ¢ kucioramu. 25. BzaumoaeicTBue menodyei ¢ OKCuJaMu HEMETAIOB.

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. CocTaBieHUE YPaBHEHUN OKUCIUTEIbHO-BOCCTAHOBUTENIBHBIX PEAKIIUI METOAOM JIEKTPOHHOTO OajiaHca.
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»
Pemienue sxcriepuMeHTaIbHBIX 3a0a4.

Pe3epBHOe Bpemsi 1J11 NOBTOPeHUs1 MaTepuaJia (3)



Ilnanupyemble pe3yabTaThl H3Y4YeHUs] Y4eOHOI0 peaMera, Kypca
JIN4YHOCTHBIE pe3yIbTaThI
OOyuaromuiics MOJIy4UT BO3MOKHOCTB JIJIsI POPMHUPOBAHUS CIEAYIOMNX JTHIHOCTHBIX Y'Y /1
* OIIpe/IeJICHNE MOTUBALIUY U3Y4YEHUs1 y4eOHOTO MaTepHuaa;
* OLICHMBAaHHE YCBAUBAEMOT0 YUEOHOr0 MaTepuana, UCXOAs U3 COIMAIbHBIX U JIMYHOCTHBIX LICHHOCTEW;

¢ ITIOBBINICHUEC CBOCTO O6pa3OBaT€J'IBHOFO YPOBHA U YPOBHA TOTOBHOCTH K U3YUCHHNIO OCHOBHBIX HCTOPHUYCCKHX CO6BITHI>1,
CBA3aHHBIX C pa3BUTUCM XHNMHUHU U O6IHCCTBa;

* 3HAHWE MPABUJI [TIOBEJACHHUS B YPE3BbIYANHBIX CUTYAILUSX;
* OIIEHMBAHKE COLMATILHOM 3HAYMMOCTH MPOGECCUi, CBI3aHHBIX C XUMHEH;

* BJIaJICHUE TTpaBUJIaMu 0€30MacHOT0 OOpaIleHNs ¢ XUMUYECKUMU BEIIECTBAMH U 000PYI0BAaHUEM, MTPOSIBIICHUE IKOJIOTUUECKON
KYJIBTYpHI .

MertanpeaMeTHbIe pe3yJIbTAThI
PerynsatuBHbie
OOyuaromuncs MOIyYUuT BO3MOKHOCTD JJIs1 (JOPMUPOBAHUS CIASAYIONINUX PETyIATUBHBIX Y Y 1

* LIeJIeTI0IaraHue, BKIK0Yasl IOCTAHOBKY HOBBIX Iie€JIEeH, MpeoOpa3oBaHKe MPaKTUYECKON 3a1a4M B TI03HABATENBHYIO,
CaMOCTOSTENbHbIN aHAJIU3 YCIOBUHN JOCTUKEHUS LIEJTU HAa OCHOBE yU€Ta BBIJCICHHBIX YUUTEIEM OPUEHTUPOB JEUCTBHUS B HOBOM
y4eOHOM MaTepHae;



¢ INTAaHUPOBAHHUC ITYTHU OOCTHIKCHHA ueﬂeﬁ

* YCTAHOBJICHHUE TICJIEBBIX IPUOPUTETOB, BBIJICIICHUE AIbTEPHATUBHBIX CIIOCOO0B JOCTIKECHHUS 1I€JTM U BEIOOP Hanbosee
3¢ PeKTUBHOTO crI0Cc00a;

* YMEHHUE CaMOCTOSITEIbBHO KOHTPOJIUPOBATh CBOE BPEMsI M YIIPABJISThH UM;

* YMEHHE IPUHUMATh PEIICHUs B MPOOJIEMHON CUTYalINH;

* IOCTAHOBKA YYEOHBIX 337a4, COCTaBJICHHE IJIaHa U TIOCJIEIOBATEIbHOCTH JEHCTBUN;
* opraHu3zanus pabodero MecrTa Mpy BHIIIOTHEHUHA XUMUUYECKOTO IKCIIEPUMEHTA;

* IPOTHO3MPOBAHUE PE3YJITATOB 00YUYEHUs, OLICHUBAHNE YCBOCHHOIO MaTepuasa, OLEHKAa Ka4eCTBa U YPOBHS MOJYYEHHBIX
3HAHWI, KOPPEKLIHUS IJIaHA U crioco0a AeMCTBUS IPH HEOOXOJUMOCTH.

IHo3HaBarebHBIC

OOyuaromuics MOIyYUuT BO3MOKHOCTD JIJIs1 (HOPMHUPOBAHUS CIAEAYIONIUX MTO3HABATENbHBIX Y Y /:

* MIOWCK U BBIJIeJICHUE HHPOPMAIIHH;

* aHaAJIM3 YCJIOBUM U TpeOOBaHUM 3a1auM, BLIOOP, COMOCTABICHUE U 0OOCHOBaHUE CIIOCO0a PEILICHUS 3a/1auu;

* BBIOOp HanOoiee 3(h(PEKTUBHBIX CIIOCOOOB PEIICHUS 33Ja4l B 3aBUCUMOCTU OT KOHKPETHBIX YCIOBUI;

* BBIJIBIDKCHUE U 000CHOBAHNE THUIOTE3bI, BEIOOP cCrioco0a e€ MpoBEpKY;

* CaMOCTOSITEILHOE CO3/IaHUE AITOPUTMA JIEATEIBHOCTH MPHU PEUICHUH MPOOJIEM TBOPUECKOTO U IIOMCKOBOTO XapaKTepa;
* YMEHUS XapaKTeprU30BaTh BEIIECTBA [0 COCTaBY, CTPOCHUIO U CBOMCTBAM;

* ONIUCHhIBAHHUE CBOMCTB: TBép)IBIX, KUAKHUX, F3.3006p33H]':;IX BCIICCTB, BLIACIICHNEC UX CYIIICCTBCHHLIX IPU3HAKOB,



* U300paKEHUE COCTaBa MPOCTEHUIIUX BEIIECTB C MOMOIIBI0 XUMHUECKUX (GOPMYIT U CYHIHOCTH XUMUYECKUX PEAKIUH C
ITIOMOUIBI0O XUMUYECKUX YPABHECHHU;

* IPOBEJCHUE HAOJIIOICHHIA, OTMCAHUE IPU3HAKOB U YCIOBUM TEUEHUS XUMUYECKUX PEAKIUH, BBIIOJHEHUE XUMUYECKOTO
HKCIIEPUMEHTA, BBIBO/IbI HA OCHOBE aHAJIM3a HA0JII0IEHUH 32 SKCIIEPUMEHTOM, PEIICHUE 3aa4, IOJy4YeHUE XUMUYECKON
uH(GOPMaLIUU U3 PA3TUYHBIX HICTOYHHUKOB,

®* YMCHHC OPraHM30BbIBATH UCCIICAOBAHUC C LICJIBIO ITPOBCPKU I'MITIOTECS,
®* YMCHHC ACJIaTh YMO3AKIIFTOUCHU A (I/IHIIYKTI/IBHOG H 110 aHaJIoI HH) " BBIBO/IBI,

* yMEeHHE 0OBbEKTHUBHO OLIEHUBATh HH(POPMAIIUIO O BEIIECTBAX U XUMUYECKUX MPOIECCaX, KPUTUUECKU OTHOCUTBCS K
MICEeBIOHAYYHON MHGOPMAIIUH.

KoMMyHuKaTHBHBIE
OO0Gy4aronuiicst NOJYYUT BO3ZMOXKHOCTD JIJIsl (GOPMUPOBAHMUS CIEAYIOINIMX KOMMYHUKATUBHBIX Y'Y /I
* MIOJIHOE U TOYHOE BBIPAYKEHHE CBOMX MBICIICH B COOTBETCTBUH C 3aJa4aMU U YCJIOBUSIMU KOMMYHUKAIUU;

* QJICKBaTHOE MCIOJIb30BAHHUE PEUEBBIX CPEACTB JJISl yUACTHUS B JUCKYCCUU U apTyMEHTAI[UU CBOEU MO3UIUU, YMEHHUE
MPEACTABISTH KOHKPETHOE COEPKaHUE C COOOIIEHUEM €T0 B TMCbMEHHOW U YCTHOM (hopMe, orpeiesieHrne Crioco0oB
B3aMMO/ICHCTBUS, COTPYTHUUECTBO B MOUCKE U cOOpe nHpOpMaInu;

* OIpeJeIeHne CI0COO0B B3aUMOICHCTBHS, COTPYAHUUYECTBO B IMMOUCKE U cOope nHpOopMaIuy, yuacTue B AUAJIOre,
MJIaHUPOBAHKE OOIIMX CIIOCOOOB PaOOTHI, MPOSIBICHUE YBAKUTEILHOTO OTHOUIECHUS K JPYTUM yUAITUMCS;

® OIMKMCAHHUC COACPIKAHNA BBIITOJIHACMBIX IIGI\/'ICTBI/II\/'I C LICJIBIO OPUCHTUPOBKH B HpC}IMCTHO-HpaKTquCKOﬁ ACATCIBHOCTH,

®* YMCHH: YUUTBHIBATHL PA3HBIC MHCHUS U CTPCMUTHCA K KOOPpAWHAIIUN PA3JIMIHBIX HOBI/IHI/Iﬁ B COTPYAHUYICCTBC,



* popmynrpoBaTh COOCTBEHHOE MHEHHE U MO3UIUIO, ApTYMEHTUPOBATh U KOOPAUHUPOBATH €€ C MO3ULUAMU MApTHEPOB B
COTPYIHHMYECTBE MPHU BbIPAOOTKE OOILEr0 PEIIEHHS] B COBMECTHOM E€ATEIBbHOCTH;

* OCYILECTBJIATh B3aUMHBIA KOHTPOJIb U OKa3bIBATh B COTPYJHUYECTBE HEOOXOMMYIO B3aUMOIIOMOIIIb;
* IUTAHUPOBATH OOIIUE CIIOCOOBI PAOOTHI; OCYIIECTBIISITH KOHTPOJIb, KOPPEKIIHMIO, OLIEHKY JEeHCTBUM MapTHEPA, YMETh yOekKIaTh;

* HCMOJIb30BATh aJIEKBATHBIE S3bIKOBBIE CPEACTBA AJI1 OTOOPAKEHUSI CBOMX YYBCTB, MBICJIEH, MOTUBOB U IOTPEOHOCTEN;
O0TOOpakaTh B peuH (onucaHue, OObICHEHHUE) COIEPKAHUE COBEPIIAEMBIX JEHCTBUM, KaK B (hOpME rPOMKOI COLIMATM3UPOBAHHOMN
peuu, Tak ¥ B popMe BHYTPEHHEH peuu;

* pa3BUBAaTh KOMMYHUKATUBHYIO KOMIIETEHLIUIO, HCIIOJb3YS CPEACTBA YCTHOM M MUChbMEHHON KOMMYHHUKALIUU MIPU padoTe €
TEKCTaMH YYE€OHUKA U JOTOIHUTENBHON JIUTEPATYPO, CIPABOYHBIMU TaOJIMLIAMH, TPOSIBIISITH TOTOBHOCTh K YBAKEHHIO HHOU
TOYKH 3pEHUS IPU 00CYKIEHUU PE3yIbTaTOB BHINOJIHEHHON paOOTHI.

IIpeaMeTHbIE pe3yibTaThI

OOyuaromuics HayquTCs:

* MPUMEHSITH OCHOBHBIE METO/IbI TIO3HAHUS. HAOMIOCHUE, H3MEPEHUE, SKCIIEPUMEHT,

* OIMCHIBATh CBOMCTBA TBEPIBIX, )KUIKUX, Ta3000pa3HBIX BEIICCTB, BBIICISAS UX CYIIECTBCHHbBIC TPU3HAKH;

* PacKpbIBaTh CMBICI 3aKOHA COXPAHEHUSI MACChI BEIIECTB, aTOMHO-MOJIEKYJISIPHON TEOPHH,

* pa3nuyaTh XUMUYECKUE U GU3NUECKHUE SIBJICHUS, HA3bIBATh MIPU3HAKHU U YCIOBHS MIPOTEKAHUS XUMHUECKUX PEAKIIHA;
* coOroaaTh mpaBmia 6€30MmacHoi padOTHI TPU MPOBEICHUN OTIBITOB;

* 0JIb30BATHCS JTAOOPATOPHBIM 00OPYIOBAHUEM U TIOCYIOH;

* MI0JIy4aTh, COOMPATh ra3000pa3HbIC BEIIECTBA U PACIIO3HABATDH HX;



¢ XapaKTCPHU30BaThb (1)I/ISI/II-IGCKI/IC 1 XMMHUYECKHE CBOMCTBA OCHOBHBIX KJIaCCOB HCOPIraHNYCCKUX CoeHHHeHHﬁ, IMPOBOJUTD OIIBITHI,
IMOATBCPKAAOIUC XUMHYCCKHC CBOMCTBA M3YYCHHBIX KJIACCOB HCOPraHMYCCKHUX BCIICCTB,

* PaCKpBIBaTh CMBICI TOHSATHUS KPACTBOP», BEIYUCIISITH MACCOBYIO JI0JII0 pACTBOPEHHOTO BEILIECTBA B PACTBOPE, TOTOBUTH
pPacTBOPBI C ONPEACIEHHON MaCCOBOM JI0JIE pACTBOPEHHOTO BEILIECTBRA,;

® XapaKTCprU30BaTb 3aBUCUMOCTD (I)I/I3I/I‘-ICCKI/IX CBOMCTB BCIICCTB OT TUIIA KpHCT&HJ’IH‘-I@CKOfI pCIHéTKI/I, OIIpCACIIATL BUA
XUMHYECKOM CBSI3U B HCOPraHNYCCKUX COCIUHCHUAX,

® paCKpbIBATh OCHOBHBLIC ITOJIOKCHUA TCOPHUU SHCKTpOHI/ITH‘IeCKOﬁ Aucconranuun, COCTAaBJIATb YPABHCHUA BHGKTpOHHTH‘ICCKOfI
Aucconuannm KucCJaoT, meﬂoqeﬁ, COJICH U peaKuHﬁ HOHHOTI'O O6M€Ha;

® paCKpbIBaTh CYHNIHOCTb OKHUC/IUTCIIbHO-BOCCTAHOBUTCIBbHBIX peaKHHﬁ, ONpCACIIATL OKUCIINTCIIb U BOCCTAHOBUTCIIb, COCTABJIATDH
YpPaBHCHUA OKUCIUTCIbHO-BOCCTAHOBUTCIIBHBIX peaKuHﬁ;

* Ha3bIBaTh (DaKTOPHI, BIUSIOIINE HA CKOPOCTh XUMUUECKON PEaKIINH;

* XapaKTepPU30BaTh B3aUMOCBS3b MEXITY COCTAaBOM, CTPOCHHEM U CBOMCTBAMU HEMETAJUIOB U METAJIOB;
* POBOJMTH OIIBITHI MO MOTYYSHUIO M H3YUYCHUIO XUMHUIECKUX CBOWCTB Pa3IMYHBIX BEIIECTB;

* TPaMOTHO 00paIaThCs C BEMIECTBAMHU B IIOBCETHCBHON KU3HH.

OOyuaromuics MoxyquT BO3MOKHOCTh HAYIUTHCS:

* BBIJIBUTaTh U MPOBEPSATH IKCIIEPUMEHTAIBHO TUIIOTE3bI O XUMUYECKUX CBOMCTBAX BEIIECTB HA OCHOBE UX COCTaBa U CTPOCHHS,
UX CIIOCOOHOCTU BCTYINATh B XUMUYECKUE PEAKIINH, O XapaKTepe U MPOAYKTaX Pa3IUIHBIX XUMHUECKUX PEAKIIHA;

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



¢ COCTABJIATH MOJICKYJIAPHBIC U ITOJHBIC NOHHBIC YPABHCHU:A 110 COKpaHIéHHBIM HOHHBIM YPAaBHCHUAM,

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

¢ BBIABUT'ATH U IIPOBCPATH SKCIICPUMCHTAJIBHO T'MIIOTE3bI O PE3yJIbTaTax BO3I[CI>10TBH$I Ppa3INIHbIX CI)aKTOpOB Ha U3MCHCHHC
CKOpPOCTH XUMHYECKOU PCaKIu;

¢ HCIIOJIB30BaTh HpI/IO6pCTéHHBIC SHaHUA OJIA SKOJIOTHYCCKU I'PAaMOTHOTO ITIOBCACHUA B Oprmanmeﬁ cpeac,

¢ UCIIOJB30BaTh HpI/I06peTéHHBIe KIITOYCBLIC KOMIICTCHIINH IIPU BBIIIOJIHCHHUHA IIPOCKTOB U PCIICHUN y‘—IC6HO-I/ICCJ'IeI[OBaTeJIBCKI/IX
3a1a4 I10 U3YyUCHHUIO CBOﬁCTB, crroco0oB IMOJYUYCHUS U PACIIO3HABAHUA BCIICCTB,

* 0OBEKTUBHO OLICHUBAThb I/IH(l)OpMaI_[I/IIO O BCIICCTBAX U XUMHUYCCKUX IIPOLCCCaAX;
¢ OCO3HABaTb 3HAYCHHUC TCOPCTUUCCKUX 3HAHMUI IO XUMHUU pInIb: | Hp&KTH‘-ICCKOfI ACATCIIPHOCTHU YCJIOBCKA,

¢ CO3aBaTb MOACIN U CXCMBI IJIA PCIICHUA y‘IG6HBIX H ITIO3HABATCJ/IbHBIX 3aAa4, IIOHUMAaTb HCO6XO,Z[I/IMOCTI> CO6J'IIOI[€HI/I$I
HpCI[HI/IcaHI/Iﬁ, npemiaraCMbiX B MHCTPYKIOUAX 11O UCITOJIB30BAHHIO JICKAPCTB, CPCIACTB OBITOBOM XUMHHU U Ap.

B pe3yabTare ndyuyeHusi XUMHUHU YYCHUK T0JKEH
3HATH / MOHUMATH

e XHMHUYECKYH) CHMBOJIMKY: 3HAKH XUMHUYECKUX OJJIIEMEHTOB, (OPMYJIbl XUMUYECKUX BEIIECTB M YPaBHCHHUS
XUMHUYECKUX PEAKIIUM;

e Ba)KHelilIMe XHMMHYECKHE TNOHSATHA. XUMUUYCCKHU OJIECMCHT, 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 OCHOBHBbIE 32aKOHBI XUMHH: COXPAHEHUSI MAaCChl BEIIECTB, TOCTOSIHCTBA COCTAaBA, NEPUOIUUECKUN 3aKOH;
yMeThb

e HaA3bIBATb: XMMHWYCCKHUC DJICMCHTBI, COCIMHCHNA N3YYCHHBIX KJIACCOB,

e O0OBSICHSATD: (1)I/IBI/ILIGCKI/II‘/JI CMBICJI aTOMHOI'O (HOpHHKOBOFO) HOMCpPAa XUMHYCCKOI'O 3JICMCHTA, HOMCPOB I'PYIIIIBI U
Imepruoaa, K KOTOPbIM 3JICMCHT IIPHHAJICIKUT B HGpHOI[H‘-IGCKOﬁ CHCTCMC HI/I MGHI[GJ'ICGB&; 3aKOHOMCPHOCTH H3MCHCHUSA
CBOMCTB 2JIEMEHTOB B npeaciax MajbIX IICPHUOJOB U I'NIABHBIX ITOATPYIIII; CYITHOCTDb peaKum"I HOHHOTO O6MeHa;

e XapaKTepPH30BaTh: XUMHUUECKHUE JIEMEHTHI (OT BOJIOPO/Ia /10 KaJIbIMs1) HA OCHOBE UX IMOJOKEHUS B MEPUOTUIECKON
cucteme JI.1. MenneneeBa u 0OCOOCHHOCTEM CTPOCHHUSI MX aTOMOB; CBSI3b MEXJY COCTaBOM, CTPOCHHUEM M CBOMCTBAMHU
BEIIIECTB; XUMUUECKUE CBOMCTBA OCHOBHBIX KJIACCOB HEOPTAHUYECKUX BEIIECTB;

e OnpeaeJadTb: COCTaB BCUICCTB I10 UX (bOpMYHaM, MNPUHAAJICKKHOCTD BCIICCTB K OIIPCACIICHHOMY KJIACCy COeﬂHHGHHﬁ,
THUIIBI XUMHUYCCKHX peaKuHﬁ, BaJICHTHOCTb U CTCIICHb OKHMCIICHHA JJICMCHTA B COCAMHCHHAX, THII XUMMYECKOU CBSI3U B
COCINMHCHUAX, BOSMOKHOCTD ITPOTCKAHUA peaKI_II/II\(JI HOHHOTI'O O6M€Ha;

e COCTABJATH: (OPMYJIbl HEOPraHUYECKUX COCAMHEHUN HM3YyUYEHHBIX KJIACCOB; CXEMBbI CTPOEHHS aTOMOB IepBbix 20
AJEMEHTOB nepuoanyeckon cucteMsel .M. MenaeneeBa; ypaBHEHUS! XUMUYECKUX PEAKLUN;

e 00OpamaThes C XMMUYECKOM MOCYI0M U JTa00paTOPHBIM 000PYI0BAaHUEM;
e Pacmo3HaBaTh ONMBITHBIM IIyTeM: PACTBOPHI KHCIIOT M IIEJI0UYEH, XJIOPUI-, CYIb(haT-, KapOOHAT-UOHBI;

e BBIYMCJSATbH: MAacCCOBYIO JIOJII0 XMMHUYECKOTO JJIEMEHTa MO (POopMyJie COCTUHEHHUS; MAacCCOBYIO JOJIO BEIIECTBA B
PacTBOPE; KOJUYECTBO BEIIECTBA, 00BEM MM MACCy MO KOJIUYECTBY BEIIECTBA, 00HEMY WIIM MAaCCE PEareéHTOB WK MPOIYKTOB
peaKunu;

HCIIO0JIB30BaThH npuoﬁpeTeHHme SHAHUS H YMCHUS B npaKanecmoﬁ ACHATECJIBbHOCTH " HOBce}IHeBHOﬁ ZKM3HU 1JIA:

e 0e30macHOTO OOpaIIeHHs C BENIECTBAMU U MaTepHUaJIaMu;
¢ SKOJIOTHYECKU I'PAMOTHOTO MOBEICHUS B OKPYKAIOIICH CPeIe;



e OLICHKH BIIMSHUSA XMMUYECKOT0 3arpsA3HEHUS OKPYKAIOIIEH Cpebl Ha OPTaHU3M YEIIOBEKA;
e KPUTHYECKOH OLIEHKH MH(OPMAILIUU O BEIIECTBAX, UCMOJIB3YEMBIX B OBITY;
e IIPUTOTOBJICHUSA PACTBOPOB 3alaHHOW KOHIIEHTPALIUH.

Kpurepuu oneHuBanusi
[Ipu o1ieHKE YUYUTHIBAIOTCS YKCIIO M XapaKTep OMMUOOK (CYIIECTBEHHBIE MJIM HECYIIIECTBEHHBIE).

CYHIGCTBGHHBIG OIITMOKY CBSA3aHBI C HGI[OCT&TO‘-IHOﬁ FHY6HHOﬁ 1 OCO3HAHHOCTBHIO OTBCTA (HaHpI/IMep, YUYCHUK HCIIPABHUIIBHO
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 HBHGHHﬁ,
YCTAHOBJICHHUH IIPUYHNHHO-CICACTBCHHBIX CBH3€I>'I, CpPaBHCHHUA U KJIaCCI/I(l)I/IKaI_II/II/I SIBJICHUM U T. H.).

HecyimecTBeHHBIE OMIMOKHU OMPEEISIIOTCS HEMTOJIHOTOM OTBETa (HalpuMep, YIyIeHne U3 Bua Kakoro-mm0o Hexapak-
TepHOTO (haKTa MMPHU ONMMCAHUH BEIIECTBA, Mporiecca). K HUM MOYKHO OTHECTH OTOBOPKH, ONMCKH, TOMYIICHHBIE TT0 HEBHUMA-
TEIHLHOCTH (HAaIpuMep, Ha 1Ba U 0oJiee YpaBHEHHUH pEaKIMil B IIOJTHOM HOHHOM BHJIE JIOMYIIEHA OJHa OIMMMOKa B 0003HAYCHUHU
3apsjia MoHa).

PGSy.TIBTaTBI 06quHI/IH IMPOBCPAIOTC B IIPOLCCCEC YCTHBIX U IMCbMCHHBIX OTBETOB YUAIIUXCA, 4 TAKIKC ITPH BBIITOJIHCHUH
MU XUMHUYCCKOI'O 3KCIICPHUMCHTA.

O1eHKa VCTHOIO OTBETA

Ouenka «5»:
* OTBET IIOJIHBIA U IIPABUJIbHBIN Ha OCHOBAaHUU U3YUYECHHBIX TEOPUM;

* MaTc¢purajl U3JIOKCH B onpeﬂeneHHoﬁ JIOTUYECKOM MMOCJaACaA0BATCIIbHOCTH, JTUTCPATYPHBIM A3BIKOM;



* OTBET CAMOCTOSITEIbHBIIA.
Ounenka «4»:
* OTBET ITOJIHBIN U TIPAaBWIIBHBIA HA OCHOBAHHMH M3yYCHHBIX TCOPHIA,

¢ MaTCpHall U3JIOKCH B OHpeHGHGHHOﬁ JIOTUYECKOM MMOCJICAOBATCIIBHOCTH, IIPU 3TOM JOIIYIICHBI ABC-TPHU HCCYIICCTBCHHLIC
OIIII/I6KI/I, HCIIPABJICHHBIC 110 Tp€6OBaHI/IIO YUUTCILA.

Ouenka «3»:
* OTBET ITOJIHBIN, HO TIPH 3TOM JIOIyIIIEHA CYIIECTBEHHAs ONTHOKA MJIM OTBET HETIOTHBIN, HECBSI3HBIM.
OueHka «2»:

® IIpHU OTBCTC 06Hapy>1<eH0 HCTIOHMMAHHUC Y4alllUMCA OCHOBHOT'O COACPKAHUA y‘~I€6HOF0 Marcpuaia njin JOIIYHICHBI CYy-
M CCTBCHHBIC OIHI/I6KI/I, KOTOPLBIC yanIHﬁCH HC MOJKCT HUCIIPABUTD IIPHU HABOIAIINX BOIIPOCAX YUUTCIIA.

OneHka NMCLMEHHBIX padoT

1. Ouenka 3KcnepUMEHTAIBLHBIX YMEHUI
OneHka cTaBUTCS HA OCHOBAHUU HAOMIOJEHUS 32 YYaIIMMKCS U MUCbMEHHOTO OTYeTa 3a paldoTy.

OueHka «5»:

® pa60Ta BBIIIOJIHCHA ITOJIHOCTBIO U IIPAaBHUJIbHO, CACIIAHBI ITPABUIIBHBIC Ha6J'IIOI[CHI/I$I U BBIBO/JBI,



* 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 paboyero MecTa U Mops0K Ha CTOJIE, KO-
HOMHO HCIIOJIb3YIOTCS PEAKTHBBI).

Ounenka «4»:

® pa60Ta BBIIIOJIHCHA ITPpaBUJIbHO, CACIIAHbI ITIPABUJIBHBIC Ha6J'IIOI[€HI/IH M BbIBO/IbI, HO IIPHU 3TOM 3KCIICPUMCHT IIPOBCACH HC
IMTOJTHOCTBIO MJIK JOITYIICHBI HCCYIICCTBCHHEIC OIMOKHU B pa60Te C BCIICCTBAMU U O60py,Z[OBaHI/IeM

Ouenka «3»:

* paboTa BBIIOJIHEHA IPABUIILHO HE MEHEE YEM HarOJOBHHY WU AOIYIIEHA CYIIECTBEHHAs OIIMOKA B X0/1€ SKCIIEPUMEHTA,
B 00BSICHEHUH, B O(DOPMIIEHUH pabOThI, B COOIIOIEHUU TPABUI TEXHUKHU O€30IMaCHOCTH MIPU padOTE C BEIIECTBAMU U
00Opy/IOBaHUEM, KOTOpas HUCHPABISAETCS 10 TPEOOBAHUIO YUMTEIIS.

Ouenka «2»:

* TOMYIIEHHI J1Be (1 0oJiee) CYIIECTBEHHbIE OMMOKH B X0/I€ SKCIIEPUMEHTA, B 00bSICHEHUH, B 0POPMIICHIH pabOTHI, B CO-
OJIFOZICHUH TIPABIIT TEXHUKH O€30MMacHOCTH IPH paboTe ¢ BEIIeCTBAMU U 000pYA0BaHUEM, KOTOPHIE YUAIIMICS HE MOXKET
UCIIPABUTH JaXKE MO0 TPEOOBAHUIO YUUTEIS.

2. OueHka yMeHHUIl peliaTh IKCNEePUMEHTAIbHbIE 321241

Onenka «5»:
* IUIaH PEILICHUs COCTABJIECH MTPABUIIBHO;

* MPABWJILHO OCYIIECTBIICH MOJ00P XUMHYECKUX PEAKTHBOB U 00OPYIOBAHMUS;



* JaHO II0JIHOE OOBSICHEHHUE U CIEIAHbI BHIBOIBI.
Ounenka «4»:
* [JIaH PEIICHUS COCTaBJICH IIPABUIIBHO;

¢ IIPpaBHUJIBHO OCYIICCTBJICH HOI[60p XUMHUYCCKHUX PCAKTUBOM U O60py,Z[OBaHI/I}I, IIpHU 5TOM JOIIYIICHO HC Ooiee ABYX
HCCYHICCTBCHHBIX OIMOOK B OOBSICHCHHH U BBIBOJAaXx.

Ouenka «3»:
* [UIaH PEILICHUS COCTABJICH MPABUIIBHO;

*IIPAaBHUJIBHO OCYIICCTBJICH HOII60p XUMHUUYCCKUX PCAKTHBOB U 060py,[[OBaHI/IH, HO AOoIIynicHa CyImcCTBCHHAA ommnoOKa B
OOBSICHCHUHU U BbIBOAAX.

Ouenka «2»:

* TONYILIEHHI /1Be (1 OoJiee) OIMOKHY B MJIaHE PEIICHUs, B MOAOOPE XUMHUUECKUX PEAKTUBOB U 00OPYIOBAHHUS, B OOBSICHEHUN
Y BBIBOJIAX.

3. OmneHka yMeHHUii pemiaTh pacyeTHbIe 321a4

Ounenka «5»:

¢ B JIOTUYCCKOM PACCYKJICHUH U PCHICHUH HCT OHII/I6OK, 3aJa4a pCIICHa palkOHAJIbHbBIM CIT0COOOM.



Ounenka «4»:

*B JIOTHYCCKOM pPACCYKICHUHN U PCIICHUHN HCT CYIICCTBCHHBIX OH_II/I6OK, HO 3aa4a pClICHa HCpalrOHAaJIIbHbBIM CII0COO0OM
HJIA OOITYHOICHO HC Ooiee ABYX HCCYIICCTBCHHBIX omnooK.

Ounenka «3»:

*B JIOTUYCCKOM PACCYKICHHUH HCT CYIICCTBCHHBIX OI]_II/I6OK, HO gomynicHa CymcCTBCHHAA OIIMOKa B MaTEMaTHYECKUX
pacucTax.

OueHka «2»:

*UMCIOTCs CYIICCTBCHHBIC OITHOKH B JIOTHYECKOM PaCCyKJACHHNU U B pCIICHUHA

4, OHeHKa MUCbMEHHBIX KOHTPOJbHBIX paﬁoT

Onenka «5»:

*OTBET IOJIHBIN U MPABHIIHHBIN, BO3MOYKHA HECYIIECTBECHHAS OIITMOKA.
Onenka «4»:

*OTBET HETIOTHBIN WJIM IOMYIIEHO He 00Jiee NBYX HECYIECTBEHHBIX OINOOK.
Onenka «3»:

°pa60Ta BBIIIOJIHCHA HC MCHEC UEM HAIIOJIOBUHY, JOIIYIICHA OJJHA CYIICCTBCHHAA omunoKka u IIpH 3TOM JABC-TPH HCCYIICCT-
BCHHBIC.



Ounenka «2»:

°pa60Ta BBIIIOJIHCHA MCHBIIC YEM HAIIOJIOBUHY HUJIN COACPKUT HCCKOJIBKO CYIICCTBCHHBIX OINOOK.

[Ipu olieHKE BBIMOTHEHUSI MMCbMEHHON KOHTPOJIBHON paboThl HEOOXOAMMO YUUTHIBATH TPEOOBaHUS €AMHOTO opdorpadu-
YECKOT'0 PeXHUMa.

OTMeTKa 3a UTOT OBYIO KOHTPOJIBHYTO pa60Ty KOPPCKTUPYCT IIPCAMICCTBYIOIIUC ITPHU BBICTABJICHUHN OTMCTKHU 3a YCTBCPTD,
IIOJIyroauc.

Onucanmue yqeﬁﬂo-MeTonuquRoro H MAaTCPHAIBHO-TEXHUIECCKOI'O o0ecreuyeHust yqeﬁﬂoro nmpomecca.
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. 'abpuensa O.C., Bockoboiinukora H.I1.. Xumus B Tectax, 3amauax, ynpaxaenusx. 8-9 kinacc. — M.: Ilpoda, 2017.

~

. Jlumun P.A., SIxumoBa E.E., Borunosa H.A.. lunaktudeckue matepuansl. Xumus 8-9 kinacc.— M.: Jlpoda, 2015



JlonoJIHUTeIbHbIE MaTepPHAJIbI:
JIutepatypa st yauTens:

1. OueHka KayecTBa MOJATOTOBKHU BBITYCKHUKOB cpefHe (1moaHoi) mkossl o xumuu /Coct. C.B. CymaTtoxuH, A.A
Kasepuna. — M.: JIpoa,2001.

byukyc I1.®. Kaura qns urenus o opranndeckor xumuu — M.: [Ipocsemenne, 1985

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

JIuguu P.A., Slxumona E.E., Bopotaukosa H.A. Xumusa. Metonuueckue Mmatepuainsl 10-11 knaccel. - M.:/Ipoda, 2000
Hazapogsa I'.C., JlaBpoBa B.H. Ucnons3oBanue yueOHOro 000pyJ0BaHuUsI HA TPAKTUYECKUX 3aHATHUSIX MO XUMUU. — M.,
2000

g wn

JIuteparypa sl yueHHUKa:

Mansimkuna B. 3anumarensnas xumust. Heckyunsiit yueonuk. — Cankt-Ilepredypr: Tpuon, 1998.

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

Crenun B./1., Anmuk6epoBalJl.lO.. 3anumarensHbie 3a1anus U 3G GeKTuBHBIE ONbITH 0 XuMuu. — M.: JIpoda, 2005.

VYukanosa B.H., Moanunuc H.B. Xumus: Konkypchasie 3aganust 1 otBeThl: [locobue ang noctynaronmx B BY3s1. — M.:

[Ipocsemenne, 2005.

5. T'abpuensu O.C., Pemeros I1.B., OctpoymoB WU.I'., Hukutiok A.M. ['oTOBUMCS K €AIMHOMY IOCYIapCTBEHHOMY IK3aMEHY. —
M.: lpoda, 2003-2004.

6. INabpuensu O.C., OctpoymoB WU.I". XumMus 17151 MIKOJIEHUKOB CTApIITUX KJIACCOB U MOCTYIAIOMIIMX B BY3bl: Yueb. mocobue. —

M.: dpoda, 2005.
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MaTepI/IaJIBHO-TGXHI/I‘{eCKa}I 0aza OCHTpa «Touka pocCTa» BKIIOYACT B celst COBPCMCHHBIC U KIIACCUUCCKHC HpI/I60pI>I .

K HuUM oTHOCATCS: mpUOOp Ui JEMOHCTPAIMH 3aBHCHMOCTH CKOPOCTH PEaKIUU OT PA3JIMYHBIX ()aKTOPOB, ammapar s
MPOBE/ICHUSI XHMUYECKHUX PEAKIIUI, TPUOOP ISl OMBITOB C IEKTPUISCKIM TOKOM, TPHOOP IS U3YUICHHUS COCTaBa BO3/IyXa, a TAKKE
1 poBbIe JIA0OpaTOPUH, HAOOPHI KIACCHIECKOTO 000PYAOBAHUS TSI TPOBEICHUSI XUMUYECKOTO MPAKTUKYMa.



KasiengapHo-reMaTnueckoe IiiaHupoBaHue Ha yueOHbIi roa: 2023/2024

Neni/m Hara Tema ypoka Jdomaminee 3aqaHnue
(]
Beenenue (4)
1. [TIpenmer xumuu. Bemjecrna [Tapar.1,2 yueOHUK
2. IIpeBpamenus BeniecTs. Posib XuMuu B xKU3HU yenoBeka. Kpatkue [Tapar.3,4 yueOHMK
CBEJICHUS U3 UCTOPUM BO3HUKHOBEHMS U PA3BUTUS XUMUH.
OCHOBONOJIO)KHUKN OT€UYECTBEHHOW XUMUHU.
3. 3Haku (CUMBOJIBI) XUMUYECKUX deMeHToB. Tabmuma JI. Y. Menaeneena. [Tapar.5 yueOHUK
4, Xumuueckue GopMysibl. OTHOCUTENIbHBIE aTOMHASI K MOJIEKYJISIpHAS [Tapar.6 yueOHUK
Macchl. MaccoBast 10151 3JIEMEHTa B COEAMHEHU T
Tema 1. ATOMBI XUMHYECKHX 3JIeMeHTOB (9)
S. OcCHOBHBIE CBEIEHUS O CTPOCHHH aTOMOB. COCTaB aTOMHBIX SEP: [Tapar.7,8 yueOHUK
IIPOTOHBI, HEUTPOHBI. M130TOIIBI.
6. CtpoeHue 3JIEKTPOHHBIX YPOBHENH aTOMOB XUMHUYECKHX 31eMeHTOB Ne 1— | [1apar.9 yueOHuk

20 B Tabmune /1. 1. Mennaeneena.




HM3MeHeHne CBOMCTB XMMUYSCKUX IJIEMEHTOB 10 rpymiam u rnepuogam.

[Tapar.10 yuyeObHuk

8. Nonnas xumuieckas CBsI3b. [Tapar.10 yueOHUK

9. KoBasnenTHas HemoJisspHas XUMHYECKast CBS3b. [Tapar.11 yye6HUK

10. DneKkTpooTpUIaTeIbHOCTh. KoBalleHTHas MOIsipHAst XUMUYECKasl CBSI3b. [Tapar.12 yueOGHUK

11. Merannuyeckass XUMUYECKAs CBA3b. [Tapar.13 yueOGHUK

12. O0600111eHME ¥ CUCTEMATH3alIMsI 3HAHUH TI0 TeMe «ATOMBI XUMHYECKUX [Tapar.7-13 yueOHuk
AIIEMEHTOBY.

13. KonTponbHas paboTa o TeMe « ATOMbI XUMHUYECKUX JIEMEHTOB) [Tapar.7-13 yueOHUK

Tema 2. IIpocThie BemecTsa (6)

14. [IpocTeie BemecTBa METAILIBI. [Tapar.14 yueOHuk

15. [IpocThlie BelecTBaHEMETAILIbI, UX CpaBHEHHE ¢ MeTaiuiamu. Aiorponust. | [lapar.15 yueOHuk

16. KonuyecTBo BemiecTna. [Tapar.16 yueOHuk

17. MounsipHbIi 00BEM Ta3000pa3HBIX BELLIECTB. [Tapar.17 yueOHuk

18. Pemenue 3aa4 ¢ uCMonab30BaHUEM MMOHATHN «KOJIMYECTBO BELIECTBAY, [Tapar.16-17 yueOHUK, pelInTh
«TOCTOSIHHAsE ABOTAIPO», «MOJISIPHASI MAacCay, «MOJISIPHBIN 00BEM Ta30B». | 3aJa4u

19. O06o00menue u cuctemMaTu3anus 3HaHu# 1o TeMme «IIpocThie BemecTBay. [Tapar.14-17 yuebnuk

Tema 3. CoenuHeHUsI XUMHYECKHUX 2j1eMeHTOB (14)




20. Crenenb okuciieHus. OCHOBBI HOMEHKJIATYpPbl OMHAPHBIX COETUHEHHM. [Tapar.18 yueObHuk
21. Okcuppl. [Tapar.19 yueO6HuUK
22. Okcuppl. [Tapar.19 yueO6HUK
23. OcHoBaHusl. [Tapar.20 yueOHUK
24. OcHoBaHusl. [Tapar.20 yueOHUK
25. Kucnorsr. [Tapar.21 yueOHUK
26. Kucnortsi. [Tapar.21 yueOHUK
27. Comnu Kak MpOU3BOIHBIE KUCJIOT U OCHOBAHUM. [Tapar.22 yyeOHUK
28. Conm Kak MPOU3BOJHBIE KUCIOT U OCHOBAHH. [Tapar.22 yyeOHUK
29. AmMop(dHBIE U KPUCTATUIMUECKHE BEIIECTRA. [Tapar.23 y4yeOHUK
30. YucTele BelllecTBa U cMecu. MaccoBast 1 00beMHAs 1OJIU KOMIIOHEHTOB B [Tapar.24, 25 yueOHUK
CMECH.
31. Pacuyetsl, cBsi3aHHBIE ¢ TOHATHEM «J10J1sD» . O600IeHue u cuctemaruzauus | [lapar.18-25 yue6Huk
3HaHUU 10 TeMe «COeTMHEHUST XUMUYECKUX JJIEMEHTOBY.
32. Pacuetsl, cBsi3aHHBIE ¢ TOHATHEM «J10J1sD» . O600UIeHue u cuctemaruzauus | [lapar.18-25 yueOHuk
3HaHu 110 TeMe «COeTMHEHHSI XUMUIECKIX JIIEMEHTOBY.
33. KontposnbHas padota o reme «CoeTMHEHUS XUMUYECKUX IJIEMEHTOBY. [Tapar.18-25 yueOHuK




Tema 4. U3meHennsi, npoucxoasimue ¢ Bemecreamu (12)

34. dusnueckue sBicHUs. Paznenenne cmeceu. [Tapar.26 yueOHUK
35. XUMUYECKUE SABJICHUS. Y CIIOBUSA Y IIPU3HAKU NPOTEKAHUS XUMAYECKUX [Tapar.27 yueOHUK
peaKUnil.
36. 3aKOH COXpaHEHUSI MAaCChl BEMIECTB. XUMHUYECKUE YPABHEHUSI. [Tapar.28 yueOHUK
37. PacdeTsl 10 XUMUYECKUM YPABHEHHUSIM. [Tapar.29 y4eOHUK, pelInuTh 3a/1a4u
38. PacdeTsl 10 XUMUYECKUM YPABHEHHUSIM. [Tapar.29 y4eOHUK, pelInuTh 3a/1a4u
39. Peakuuu paznoxxenus. [loHsATHE 0 CKOPOCTH XMMUYECKOU peaKIuu U [Tapar.30 yueOHUK
KaTaJIn3aTropax.
40. Peakunu coenunenus. Llenouku nepexonos. [Tapar.31 yueOHUK
41. Peaxiuu 3amernenns. P akTHBHOCTH METAJLIOB. [Tapar.32 y4yeOHUK
42. Peakuuu oomena. IIpasuno beptoe. [Tapar.33 y4yeOHUK
43. THUIIBI XUMUYECKUX PEAKIMK Ha IPUMEpPE CBOMCTB BOAbL. [IoHsATHE O [Tapar.34 y4yeOHUK
TUAPOIIN3E
44, O00011IeHNE U cCUCTEMATH3ALMs 3HAHUI 0 Teme «I3MeHeHusl, [Tapar.26-34 yuyeOHUK
POUCXOIAIINE C BEIIECTBAMMU.
45. KonTponbhas padota no teme «/3mMeHeHus, MPOUCXOASIIUE C [Tapar.26-34 yyeOHUK

BCIICCTBAMM) .




Tema S. IlpakTuxym 1 «Ilpocreiiimue onepanuu ¢ Bemectsom» (3)

46. [IpaBmia TexHUKH 0€30MACHOCTH MPHU paboTe B XMMHUECKOM KaOHHETE.
[Ipuemsl obpaiiieHus ¢ 1a00paTOPHLIM 000PYAOBAHUEM U
HarpeBaTeIbHBIMU MPUOOPAMH.
47. [Ipr3HaKu XUMUYECKUX PEAKIIUH.
48. [IpuroTtoBneHue pacTBopa caxapa U olpeaesIeHue MacCOBOM J10JIU €ro B
pacTBope.
Tema 6. PactBopenue. PactBopbl. CBoiicTBa pacTBOpoOB 3j1eKTpouToB (17)
49, PactBopenue kak pusnko-xuMuueckuii npouecc. Pactsopumocts. Turmsl [Tapar.35, 36 yueOHHK
pPacTBOPOB. DIEKTPOTUTHIECKAS TUCCOLIAAITHS.
50. OcHOBHBIE MOJIOKEHUS TEOPHUH dMeKTposnTryeckor auccounannu (TI/]). | [lapar.37,38 yuebuuk
HNoHHbBIE ypaBHEHHUS pEAKLIN.
51. Kucnotsr: knaccuduxarms u cBoiictBa B cete TO/I. [MTapar.39 yueOHuk
52. Kucnotsr: knaccudukanms u cBoiictsa B ceere TO/I. [Tapar.39 yueOHUK
53. Kucnotsr: knaccudukanms u cBoiictsa B ceere TO/I. [Tapar.39 yueOHUK
o4, OcHoBaHwus: Knaccudukanus u cBoiicta B ceere TO/I. [Tapar.40 yueOHUK
99. OcHoBaHus: Knaccudukanus u cBoiicta B ceere TO/I. [Tapar.40 yueOHUK
56. OcHoBanus: knaccudukauus u ceorictsa B ceete TO/I. [Tapar.40 yueOHuk




o7. Oxcuppl: knaccupuKays U CBOMCTBA [Tapar.41 yueOHuUK

58. Oxcunpl: Kiaccudukaius 1 CBONCTBA. [Tapar.41 yue6HUK

99. Comu: xnaccudukaius u cBoiictsa B ceere TO/I. [Tapar.42 yueOHUK

60. Comu: xnaccudukaius u cBoiictsa B ceere TO/I. [Tapar.42 yueOGHUK

61. ['eHeTnyeckas CBsA3b MEXAY KJacCaMHM HEOPTraHMUECKHUX BEIIECTB. [Tapar.43 yyeOHUK

62. O0600menue u cucremaTu3anus 3HaHul o reMe «PactBopenue. PactBopsl. | [1apar.35-43 yueOHUK
CBoiicTBa pacTBOPOB AJIEKTPOJIUTOB.

63. O0600menue u cucrematu3anus 3HaHul 1o reMe «PactBopenue. PactBopsl. | [1apar. 35-43 yueOHuK
CBoiicTBa pacTBOPOB AJIEKTPOIUTOB.

64. KonTtponrnas padota no teme «PactBopenue. PactBopsl. CBoiicTBa [Tapar. 35-43 yyeOHuK
PacTBOPOB 3JIEKTPOIUTOBY

65. Knaccudukanus xumuyeckux peakuuid. OKHCIUTEIbHO- [Tapar.44 yyeOHUK
BOCCTaHOBUTENbHBIE peakinu. CBOWCTBA N3yUYEHHBIX KJIACCOB BEIIECTB B
CBETE OKHUCIUTEIbHO-BOCCTAHOBUTEIBHBIX PEAKIIUMA.

Tema 7. IlpakTukym 2 «CBOMCTBA PaCcTBOPOB 3JIEKTPOJUTOB) (1)
66. Pelienue sxcriepuMeHTaIbHBIX 3a/1a4.




JIneTr KoppeKTHPOBKM y4e0HOI MpOorpaMMbl

YpOKa

Tema ypoka

IIpuyrHa U3MEeHEHUH B IPorpamMme

Cnocod KOppeKTHPOBKH




