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IHosscHUTEIbHAA 3aAIIUCKA

Pabouas nporpamma yueOHoro npeameta o xumun i 8-9 kinaccos no YMK O.C.I'abpuensina coctaBneHa Ha OCHOBE:

o OenepanbHOTO 0a3MCHOTO YIeOHOTO MIaHa 001e00pa30BaTENbHBIX YUPEKACHUN;

o [IpuMepHO# TporpaMMBI OCHOBHOTO 00IIIET0 00pa30BaHMSI IO XHMHUH;

¢ ABTOpckoit yueoHo# mporpammsl O.C.I"abpuensna «[IporpamMmMa ocHoBHOTO 0011ero odpa3oanusa. Xumus. 8-9 kmacce». M.: Jlpoda,2012

o OCHOBHO# 00pa30BaTEIBHON IPOTPaMMBI OCHOBHOTO 00111ero obpazoBannst MKOY "Jlakunackas COLL";

o [Tonoxenus o padoueit mporpamme MKOYVY "Jlaknuckas COL".

Pabouas mporpamma peanuzyercst Ha ocHoBe YMK O.C. I'abpuensna. ['abpuensa O.C. Xumus 8 xin: yaeonuk / O.C.I'abpuensa.- M.: [poda, 2016, Xumus 9 xi: yaeOHHK /
O.C.I'abpuensa.- M.: Jlpoda, 2016.

[lpu peanuzauuu AaHHOW TporpaMMbl OyneT 3aaedcTBoBaHO oOopynoBaHue lLleHTpa oOpa3oBaHHs ecTecTBEHHO-HAy4yHOU HampaBieHHOCTH «Touka pocrtay,
CO3JIaHHBIN B paMKax ¢enepanbHOro nmpoexra «CoBpeMeHHas IKO0JIa» HALMOHAIBHOTO poekTa «O0pa3oBaHUe».

JaHHas mporpaMma KOHKPETHU3HpPYET cojep)KaHHue CTaHjapra, NaéT pacmpeelieHHe Y4eOHBIX YacOB MO paszzeiaM Kypca, MOCIEAOBaTeIbHOCTh M3YYEHHS TeM U
pa3zfesoB ¢ y4ETOM MEXIPEIMETHBIX U IPEAMETHBIX CBSI3€H, JIOTUKH Y4€OHOTO IIpoliecca, BO3PACTHBIX OCOOCHHOCTEH yuaIuxcs.

LenssMu u3ydeHUst XUMUU B OCHOBHOM LIIKOJIE SIBIISLFOTCS:

1. popmupoBaHue y 00y4arommxcsi yMEHUsl BUAETh M IOHUMATh [ICHHOCTh 00pa30BaHusl, 3HAYMMOCTh XUMHYECKOTO 3HAHUS TSl KXKIOTO YeJIOBEKa HE3aBUCHMO OT €ro

npodeCCUOHANBHON AEATEIILHOCTH; YMEHUS pazauyaTh (DaKkThl U OLEHKH, CPABHUBATH OLICHOYHBIE BHIBOJIBI, BUJICTh UX CBA3b C KPUTEPUSMH OLICHOK M CBA3b KPUTEPHUEB

C ONpeAEICHHON CHUCTEMO IEHHOCTEH, (POpMYIMPOBAaTh U OOOCHOBBIBATH COOCTBEHHYIO MO3ULIUIO;

2. GopmupoBaHre y 00y4aroIIUXCsl LEIOCTHOTO MPEJCTABICHNUS O MUPE M POJM XUMHUH B CO3JaHUHM COBPEMEHHOH €CTeCTBEHHO-HAYYHOH KapTHHBI MUpPA; YMEHUS

OOBSICHAITH OOBEKTHI M MPOLECCHl OKPYKAIOUICH JIEHCTBUTEIBHOCTH — MIPUPOIHON, COMAIBHON, KYyJIbTYPHOU, TEXHUUECKOH CPEAbI, HCIOb3Ys IS 3TOT0 XUMUYECKHE

3HAHUS;

3. mpuobOpeTeHre 00yJarOMIXMUCS OIBITa Pa3HOOOPa3HOH AEATEIbHOCTH, MIO3HAHMS U CAMOIIO3HAHUS; KIIOUEBBIX HABBIKOB (KJIIOYEBBIX KOMIIETEHTHOCTEH), HMEIOLINX

YVHHBEpCaJbHOEC 3HA4YCHWE JUI Da3IMYHBIX BUAOB JEATCIBHOCTH: pEUICHUS MpoOJieM, TPUHATHS pEIIeHW, TOWCKa, aHaiuu3a W o0paboTku WHQOpMaluH,

KOMMYHHMKAaTHBHBIX HaBBIKOB, HABBIKOB M3MEPEHUH, COTPYIHUYECTBA, 0€30IaCHOr0 OOpalleHHs C BELECTBAMH B TIOBCEIHEBHOM JKU3HHU.

JI1st MOCTHKEHUS ATUX 11eJIeH B Kypce XMMHUH Ha CTYIIEHH OCHOBHOTO OOIIEro 00pa3oBaHus PEIIAIOTCS CICAYIONTNE 3a1auu:
v GOpPMHPYIOTCS 3HAHUS OCHOB XMMHYECKOW HAYKM — OCHOBHBIX (DAKTOB, TOHSATHHA, XHMHYECKMX 3aKOHOB M TEOPUM, BBIPAXKEHHBIX ITOCPEICTBOM
XAMHUYECKOTO S3BIKA;
v’ pasBuBarOTCs yMeHHs HaOMr00aTh B OOBACHIIOT XMMHUYECKUE ABJICHHS, IPOUCXOISIINE B IPUPOJIE, Ta0OPATOPHBIX YCIOBHUSX, B OBITY M Ha IIPOM3BOJICTBE;
v’ IpuoOpeTaroTCes CrenraibHble YMEHNS M HaBLIKU 110 0€30MaCHOMY OOpANIEHUIO ¢ XMMUUECKUMH BELIECTBAMH, MaTEPHAIaMU M IIPOLIECCAMM;
v hopMHpYETCS TYMaHUCTUYECKOE OTHOIIEHHE K XUMUH KaK MPOHU3BOJUTEIBHOM CHIIE OOINECTBA, C MOMOIIBI0 KOTOPOM pematTcs Tia00aibHbIe TPpo0IeMbl
YeJIOBEYECTBA;
v/ OCYILECTBIIAETCS HHTErPAIMsI XUMUIECKON KAPTUHBI MUPa B €MHYIO HAYYHYIO KapTUHY.

MecTo npeaMera B yueOHOM IJIaHe.

B cootBercTBUM C QenepanbHbIM 0a3UCHBIM YYE€OHBIM TLIAHOM JIJIsl 00pa3oBaTeNbHbIX yupexaennid PO u yue6usiM mianom MKOY "Jlakuuckast COI" Ha uzydenue
XMMUH B § Kjlacce 0TBOIUTCA 68 yacoB, 2 yaca B Henemo (34 yueOHbIX Henenu). B Tom ymcie Ha KOHTpOJIbHBIE PabOTHI- 5 yacoB, MpakThiyeckue pabotel —5 vacos. B 9
KJ1acce OTBOIHUTCS 66 4acoB, 2 yaca B Henemo (33 yueOHble Hemenun). B ToM unciie Ha KOHTpOJIbHBIE paboThi- 4 yaca, MpakTHYECKHe paboTh —5 4acos.

Conep:xaHue yueOHOro npeamera
8 knacc



Beenenne. [Ipenmer xumun. MeTop! TO3HAHUS B XUMHU: HAOJIOICHNE, SKCTIEPUMEHT, MOAEIHPOBaHUE. ICTOYHUKN XMMUYECKOI nHpOpManny, ee NoTydeHNe, aHaIIN3 1
MpeACTaBICHUE ero pe3yibTaToB. [IoHATHE 0 XMMHUYECKOM AJIeMEeHTe B (JOpMax ero CymecTBOBaHUSA: CBOOOAHBIX aTOMax, MPOCTHIX M CIOXKHBIX BellecTBax. [IpeBpaieHus
BemecTB. OTnHYMe XMMHUYECKUX peakuuid OT (U3MUecKuX sBICHUH. Ponb XuMuM B XM3HU uenoBeka. Xemopunus u xemodoOusi. KpaTkue cBeneHus w3 HCTOpHU
BOZHUKHOBEHUS ¥ Pa3BUTHS XUMHUH. POJb OT€YECTBEHHBIX YUEHBIX B CTAHOBIICHIH XUMHYECKOH Hayku — pabotel M. B. JlomoHocoBa, A.M. bytneposa, JI. 1. Menneneesa.
Xumu4ecKasi CHMBOJIMKA. 3HAKU XMMUYECKUX JIEMEHTOB U IIPOUCXO0XKIEHHE UX Ha3BaHUH. Xumudyeckue (popmyibl. Maaekcr u ko3dduimentsl. OTHOCUTENbHBIE ATOMHAS U
MOJIEKyJIsipHast Macchl. [IpoBefeHne pacyeToB MacCOBOM JONM XMMHYECKOTO JJIEMEHTa B BEIECTBE Ha OCHOBe ero (opmynsl. [lepumogmueckas cucreMa XUMHUYECKHX
anemenToB Jl. M. MenneneeBa, ee CTpyKTypa: Majble W OOJbLIME IEPHOABI, TPYMIIbl M HoArpynnsl. Ilepuoanyeckas cucteMa Kak CHPaBOYHOE IOCOOME VIS MOJIyYEHHUS
CBEIEHHH O XMMHUYECKUX HIIEMEHTAaX.

Jemoncmpayuu. 1. Monenu (mapoctepsxkHeBble U CTioapra—bpurieda) pa3nauuHbIX TPOCTHIX U CIOXKHBIX BemlecTB. 2. KomeKkus cTeKIsITHHON XUMHUECKON MOCYyIbL. 3.
Konnexkuus maTepuaioB 1 n31eNMi U3 HUX Ha OCHOBE almoMUHMA. 4. B3anMopelicTBue Mpamopa ¢ KMUCIOTOM U TOMYTHEHUE U3BECTKOBON BOJIBI.

Tema 1. ATOMBI XMMHYECKHX 3JICMEHTOB

ATOMBI Kak (bopMa CYII€CTBOBaHUSA XUMHYCCKUX 3JICMCHTOB. OcHOBHBIE CBCIACHUA O CTPOCHHU ATOMOB. I[OKa?,aTeJ]bCTBa CJIOKHOCTH CTPOCHHSA aTOMOB. OnbITHI
Pesepdopna. [Tnanerapuas mozens crpoeHust atoma. CocTaB aTOMHBIX siiep: MPOTOHBI, HEUTpOHBL. OTHOCHTENbHAsE aTOMHas Macca. B3auMOCBsI3b TIOHATHH «IIPOTOHY,
«HEUTPOH», «OTHOCHUTENIbHAS aTOMHAs Maccay». VI3MeHeHHe YKcia MPOTOHOB B siipe aToMa — 00pa30BaHME HOBBIX XMMUYECKUX 3JIEMEHTOB. V3MeHeHHe yncia HEHTPOHOB B
saape aroma — oOpa3oBaHHe H30TONOB. COBpPEMEHHOE OIpElesICHHE MOHSITHA «XMMHUYECKHUH 31eMeHT». M30Tombl Kak pasHOBHUAHOCTH AaTOMOB OJHOIO XHMHYECKOTO
3JICMECHTA. QHGKTpOHI)I. CTpOCHI/IC SJICKTPOHHBIX ypOBHCﬁ AaTOMOB XHMHUYCCKUX OJJICMCHTOB MaJbIX IICPUOOOB. Ilonsatue o 3aBCPIICHHOM JJICKTPOHHOM YPOBHE.
[Mepuoanueckas cucteMa XuMudeckux 3nemeHToB /1. M. MeHnzeneera u CTpoeHHE aTOMOB — (DM3MUECKUN CMBICI MTOPSAIKOBOIO HOMEpa AJIEMEHTa, HOMepa TPYIIIbI, HOMepa
nepuofa. VM3mMeHeHue yucia 3JIEKTPOHOB Ha BHELIHEM 3JIEKTPOHHOM YPOBHE aTOMa XMMHYECKOTO 3JEMEHTa — O0pa30BaHUE IOJIOKUTEIbHBIX M OTPULATENbHBIX HOHOB.
I/IOHI)I, O6pa3OBaHHbIe aToOMaMH METaJIlZIOB U HEMETaAJIJIOB. HpI/I‘II/IHBI H3MEHEHHS METANIMUECKNX M HEMETaJJIMYeCKUX CBOMCTB B nepnogax M rpymmnax. O6pa3OBaHI/IC
OunapHbIx coeauHeHuid. [lonsTre 06 noHHo cBs3u. CxemMbl 00pa30BaHMsl HOHHOHM CBs3u. B3anMoseiicTBue aTOMOB 3JIEMEHTOB-HEMETAIIOB MEXIy co00ii — oOpa3oBaHHe
JBYXaTOMHBIX MOJIEKYJI NMPOCTHIX BeliecTB. KoBajeHTHasl HEMOIAPHAs XUMHUYECKasl CBSA3b. DJIEKTPOHHbIE U CTPYKTYpHBIE (opMynbl. B3aumoneiicTBue aToMOB HEMETANIOB
MeXIy co0oii — oOpa3oBaHMe OMHAPHBIX COCOUHEHHH HEMETAJJIOB. DJIEKTPOOTpuLarenbHOCTh. KoBaseHTHas momspHas cBs3b. [IoHATHE O BaJeHTHOCTH Kak CBOMCTBE
aTOMOB 00pa30BBIBATh KOBAJICHTHBIE XUMHUECKHE cBsi3u. CocTaBieHne GopMys OMHAPHBIX COSAMHEHHI IO BaJIeHTHOCTH. HaxokieHne BaJIeHTHOCTH 10 (hopMylie OWHApHOTO
coeanHeHHs. B3aumopelicTBue aTOMOB METAIIIOB MEKAY c000i — 0Opa3oBaHue METANIMYECKUX KpUCTAIUIOB. [IoHATHE O METANIMUECKON CBSI3H.

Hemoncmpayuu. Monenn aToMOB XMMHUYECKHX 3JeMeHTOB. lleproandeckas cucrema xumuueckux siementos . M. MenpeneeBa (pasznuunbie Gpopmel). M3rorosneHue
MojieTiell MoJieKyJl OMHAPHBIX coenrHeHnH. V3roToBnenne Moenu, HUTIOCTPUPYIOIIEH CBOWCTBA METAJUINYECKON CBS3H.

Ipaxmuueckue pabomwr 1. IlpaBuna TexHWKH O€30MACHOCTH TMpH paboTe B XWMHUYecKoM kabOuHere. [lpumembl oOparieHusi ¢ nabopaTopHbIM 0O0OpYJOBaHUEM H
HarpeBaTeJIbHBIMU IPHOOPaMHU.

Koumponvuas paboma 1 1o teme: « ATOMBI XUMHYECKUX JIEMEHTOBY

Tema 2 IIpocThie BenecTBa

[lonoxenne meranoB u HeMeTawioB B lleproanveckoil cucteme xumuueckux sneMeHToB. . U.MenzaeneeBa. BaxHeile npocTeie BelIeCTBa — METaJUIbI (Kene30,
IIOMUHHMN, KalbLUil, MarHuii, HaTpuil, kanuit). OOmue pu3nuecKkue CBOMCTBa METaUIOB. BaxkHelne mpocThie BeliecTBa-HEMETalluTbl, 00pa30BaHHbIE aTOMaMH KHCJIOPO/a,
BOJIOpOJIa, a30Ta, cephl, pocdopa, yriepona. Mosekynbl MPOCTHIX BEIIECTB-HEMETAINIOB — BOJIOPOJIA, KUCIOPO/a, a30Ta, TajoreHoB. OTHOCHTENbHAS MOJIEKYJISIpHAsT Macca.
CrniocoOHOCTh ATOMOB XMMHYECKHX 3JIEMEHTOB K 00pa30BaHUI0 HECKOJBKUX MPOCTHIX BELIECTB — AJIOTPONUs. AJIOTpONHbIe MoAnUKALMK KHcTIopoaa, hocdopa, onoaa.
Mertannuueckue U HEMETaINYeCKHE CBOMCTBA MPOCTHIX BemecTB. OTHOCUTENBHOCTL 3TOro moHATH. Yucno ABoragpo. KommdectBo BemiectBa. Monbs. MonspHast macca.
MOJ’IHpHBIfI OG’[)CM F33006p213HBIX BCUICCTB. KpaTHBIe CAUWHUIIBI U3MEPCHUA KOJIMYCCTBA BCIICCTBA — MUWIUIMMOJIb U KUJIOMOJIb, MUJUIUMOJIAPHAA U KUJIOMOJIApHAasA MacCChl
BEIIECTBA, MIWUIMMOJSIPHBIA M KHUJIOMOJIIPHBI OOBEMBI Ta3000pa3HBIX BEIIECTB. PacueTsl ¢ MCIOJIB30BAaHMEM TOHSATHI «KOJHUYECTBO BEIIECTBA», «MOJIIpPHAS Maccay,
«MOJISIPHBIA 00BEM Ta30B», «UUCIO ABOTAIPO.

Jlemoncmpayuu. O3HaAKOMIIEHHE C KOJUTEKIHEeH MeTau1oB. O3HAKOMIIEHHE C KOJIJIEKITHEH HEMETaIIJIOB.

Konmponvnas paboma 2 no teme: « I[IpocTeie BemecTBay

Tema 3. CoennHeHNs] XHMH4YEeCKHUX 3JIEMEHTOB



Crenenp okuciieHus. CpaBHEHHE CTEIICHU OKUCIICHHS W BajeHTHOCTH. OmpenesieHrue CTETICHH OKHCICHUS DJIEMEHTOB B OMHApHBIX coenuHeHusx. CocTamieHue Gopmyi
OMHApHBIX COEAMHEHMH, O0IKH cnoco0d WX Ha3BaHWil. BUHApHBIE COeAMHEHMS METAJUIOB U HEMETAIOB: OKCHABI, XJIOpuAbl, cynbhuasl U np. CoctaBieHne ux Qopmyi.
bunapHble coeanHEHUS HEMETAIOB: OKCUABI, JIETYYHE BOJOPOAHBIE COEIMHEHMsI, UX COCTaB M Ha3BaHMs. IIpencTaBuTeny OKCHAOB: BOJA, YIJIEKHUCIBIA Ta3, HeralleHas
n3BecTh. lIpencraBuTenn IETYy4MX BOJOPOIHBIX COENWHEHHWH: XJIOpOBOAOpON W amMmuak. OCHOBaHHSA, WX COCTaB W Ha3BaHHs. PacTBOPMMOCTH OCHOBAaHHH B BOJE.
[IpencraButenu menoyeil: THAPOKCUABI HATPHUS, Kanns U Kanbius. [loHsTHe 00 MHINKAaTOpaxX W KaueCTBEHHBIX peaknusax. Kucmorsl, ux cocraB n HazBaHus. Kiaccudukanms
kuciotT. llpencraBureny KUCIOT: cepHasi, colisiHas, a3oTHas. [lonarue o mkane kucinoTHocTH (mkana pH). M3menenue oxpacku nuHankatopoB. CoiH Kak HMpPOWU3BOAHBIC
KHCJIOT M OCHOBaHHWH, MX COCTaB M Ha3BaHHUA. PacTBopmMocTh coseil B Boxe. IlpemcraButenu coiieil: XJopun HaTpws, KapOoHaT W ¢ocdar Kaasiusa. AMopdHbEe U
KPUCTAJUTMYECKHE BemlecTBa. MeXMOJEeKyIsIpHbIe B3aWMMOJCUCTBUA. THMBI KPHUCTAIDIMYECKUX PEHIEeTOK. 3aBUCHUMOCTh CBOMCTB BEIMIECTB OT THIIOB KPHCTAJUTHIECKIX
pemeTok. YucTteie BemecTBa u cMecH. [IpuMepsl JKUAKKX, TBEPABIX U ra3000pa3Heix cMeceidl. CBONCTBa YMCTHIX BEIIECTB U cMecel. Mx coctaB. MaccoBast u 00beMHast JOIH
KOMITOHEHTa cMecHU. PacueTsl, cBsI3aHHbBIE C UCIIOJB30BaHUEM MOHSITHUS «IOJI».

Jlemoncmpayuu. OOpas3npl OKCHIOB, KACIOT, OCHOBaHUHN M coiieil. Moaenn KpHCTaNIMYeCKUX pEeIIeTOK XJIOpHaa HaTpus, anmasa, okcuna yriepoma (IV). Kucmorno-
IeJIOYHbIE HHAUKATOPbI, N3MEHEHUE X OKPACKU B Pa3IMYHBIX cpefiaxX. Y HUBEpPCATbHBIA HHANKATOP U M3MEHEHHE €r0 OKPacKu B pa3auuHbIX cpefax. [lkama pH.

Jlabopamopnvie onvimul. O3HAKOMIICHHE CO cBOMcTBaMH ammuaka. Onpenenenrie pH pacTBOpOB KHCIOTHI, 1eN04d U Boabl. Onpeaencnrne pH TMMOHHOTO U S0J09HOTO
COKOB Ha cpe3e 1010B. O3HaKoMIIEHUE ¢ KoJuleKuuel coieid. O3HaKOMIIEHHE C KOJJIEKLIIMEN BEIIECTB C pa3HbIM THUIIOM KPUCTANIMYECKOH pemeTku. M3roTopiaeHue Moaenei
KpUCTAIUTHYECKUX pemeTok. O3HakomileHue ¢ 00pa3oM TOPHOH MOPOIHI.

Ipaxmuueckue pabomwr 2. [IpuroTOBIEHUE pacTBOpa caxapa U pacueT ero MacCoBOM JI0JIM B PacTBOpE

Tema 4. U3MeHeHus1, NpoNcXoasile ¢ BeleCTBAMM

[lonsiTne siBIEHWH, CBA3aHHBIX C M3MEHEHHSIMH, MPOUCXOSAIIMMHU C BEIIECTBOM. SIBICHHS, CBSI3aHHBIE C M3MEHEHHEM KPHUCTAIMYECKOTO CTPOEHHsS BEIIECTBA IMPHU
MOCTOSIHHOM €T'0 COCTaBe, — (U3NUEcKUe siBieHus. Ou3nyeckue SBICHUS B XUMHUU: AUCTHUISIHS, KPUCTAJUIM3AIMsI, BBIIAPUBAHUE W BO3TOHKA BEIECTB, (PIIBTPOBAHUE U
ueHTpudyrupoBanue. SIBieHus, cBs3aHHBIE C M3MECHEHHEM COCTaBa BENIECTBA, — XUMHYECKHE peakuuu. [IpH3HakW W YCIOBUS TPOTEKAHHS XUMHUYCCKHX PEaKIHH.
Brigenenue TeruioTel M cBeTa — peaknuu ropeHus. I[loHsaTre 00 5K30 - W DHIOTEPMHUYECKHUX PEaKIUsAX. 3aKOH COXPaHEHHUS MAacChl BEIIECTB. XMMUYECKHE ypaBHEHWS.
3HaueHne WHAEKCOB M Kod(dummenToB. CocTaBieHHE ypaBHEHWH XHUMHUYECKUX peaknuid. PacueTpl 1Mo XMMHUYECKUM ypaBHEHHsM. PemreHue 3amad Ha HaxXOXKICHHE
KOJINYECTBa, MAacchl WM 00beMa MPOAYKTa pEaKkIMU MO KOJIMYECTBY, Macce WM OOBEMY HCXOJHOTO BellecTBa. PacyeThl ¢ HMCMOJIB30BAaHHEM IOHATHUS «IOJSD», KOTJA
MCXOJHOE BEIIECTBO JIaHO B BUJIE PaCcTBOpA C 3aJaHHON MAacCOBOH JI0JIel pacTBOPEHHOTO BEIIECTBA WM COAEPIKHUT OIpPEIENCHHYIO JIOII0 npuMeceil. Peakunu pa3noxeHus.
[IpencraBnenne o ckopoctn XxuMHUYeckux peakiuii. Karammzatopel. @epmenTsl. Peakium coepmnenus. Katanutudeckne W HEKaTATUTHUYECKUE PEaKIUH, OOpaTHUMbIE U
HeoOpaThMble peakiun. Peakiuu 3amenienus. Py akTHBHOCTH METaJUIOB, €r0 HCIOJIb30BaHHUE JJIsi IPOTHO3UPOBAHHUS BO3MOKHOCTH ITPOTEKAHUS PEAKIIUA MEXKY MeTaIlIaMU
W KHCJIOTaMHM, PEaKIMi BBITECHEHHS OJHUX METaUIOB M3 PACTBOPOB MX COJiel ApyruMy Meraiuiamu. Peakium oOMeHa. Peaknum HeliTpanuzanuu. Y CIOBUS MPOTEKAHHS
peaknuii oOMeHa B pacTBOpax J0 KOHIA. THIBI XMMUYECKUX peakluii Ha MpHUMEpe CBOWCTB BOABI. Peakius pas3iiokeHuss — 3JIEKTPOIHN3 BOMABI. Peakiuu coeHEeHUs —
B3aUMO/JICCTBUE BOJBI C OKCHUJIAaMH METAJLUIOB U HEMETAJJIOB. Y CJIOBUE B3aUMOJIEMCTBUSI OKCUIOB METALUIOB U HEMETAIJIOB ¢ BOJOM. [loHsATHE «TrHApOKCUabl». Peakuuu
3aMelIeHHs — B3auMO/IeiiCTBHE BOJIbI ¢ MeTaJlIaMU. Peakiiui oOMeHa — FUIPOJIN3 BEIECTB.

Hemoncmpayuu. Tlpumepsl (u3HYecKuX SIBICHUI: a) TulaBieHHe napaduHa; 0) BO3rOHKA MOAa WIM OCH30MHOW KHCIOTHI; B) PACTBOPEHHE OKPALICHHBIX COJEH; T)
a1 dy3ust TyIICTHIX BELIECTB C TOPSIIEH JaMIIOUKK HakaauBaHus. [IpuMepbl XUMUYeCKHX SABJICHUH: a) TopeHue MarHus, ¢pochopa; 0) B3auMoAeHCTBHE COISTHON KHUCIIOTHI €
MpaMoOpoM WJIM MeJoM; B) mosydeHue ruapokcuaa meaw (I1); T) pacTBopeHme MONTy4eHHOTO THAPOKCHAA B KHCJIOTax; 1) B3ammozeictBue okcuaa menu (II) ¢ cepwoii
KHUCJIOTOM TIPH HAarpeBaHUM; €) pa3sIoKeHHE IepMaHraHaTa Kalus; 5K) pasjoKeHHE MEPOKCHJA BOJOPOJAA C MOMOIIBIO JMOKCHAA MapraHia M KaTajasbl KapTodemns uin
MOPKOBH; 3) B3aMO/ICHCTBHE pa30aBICHHBIX KHCIOT C METAIJIAMH.

Ipaxmuueckue pabomut 3. IIpu3HAKN XUMHYECKUX PEAKITUH.

Koumponsnas paboma 3 o teme: «I3MeHeHMs, TPOUCXOASIINE C BEIIECTBAMI

Tema 5. PacTBopenne. PacTBopbl. CBOiiCTBa pAaCTBOPOB 3J1E€KTPOJIUTOB

PactBopenue kak (usnmko-xuMuueckuil mnporecc. [loHsTHE O THaparax W KpucTtauoruaparax. PactBopumocTts. KpuBbie pacTBOPUMOCTH KakK MOJENb 3aBUCHMOCTH
PacTBOPUMOCTH TBEPABIX BEIIECTB OT TemIeparypbl. HachlmeHHble, HEHACHIIIEHHBIE W TEPECHIIIEHHBIE PAaCTBOPHL. 3HAYEHHWE PAcTBOPOB JUIS NMPHUPOABI M CEIHCKOTO
xo3sicTBa. [loHsATHE 00 3MEKTPONUTHUECKOW TUCCOLMALMH. DICKTPOIUTHI U HEIJICKTPOIUTHL. MeXaHU3M AMCCOLMAINN SIEKTPOIUTOB C Pa3IMYHBIM XapaKTePOM CBS3H.



CreneHb 3JIEKTPOJUTUYECKON mucconuanud. CHabHBIC M C1a0ble 3IeKTPoauThl. OCHOBHBIC MOJIOXKEHHS TCOPUH SJICKTPOJUTUYECKON muccouuanud. VIoHHbIE ypaBHEHUS
peakuuii. Peakiun oOMeHa, uiynue 10 koHna. Kinaccudukamus noHOB 1 ux cBoiicTBa. KucnoThl, ux kinaccudukanus. Jucconuaius KUCIOT U UX CBOMCTBA B CBETE TCOPUHU
AIEKTPOIUTHUECKON auccoruanuu. MoJeKyIsipHble U WOHHBIC YpaBHEHHUS peakuuidl. B3auMoaeicTBHE KUCIOT C METaIaMHU. ODJICKTPOXUMHUUYECKUM DS HANPsHKEHUN
MeTaJUI0B. B3aumoneicTBrUe KUCIOT C OKCHJAMHM METauioB. B3auMojeHcTBHE KHUCIOT C OCHOBAaHMSIMHU —peakius HeWTpaauzanuu. B3auMojelcTBUe KHUCIOT C COJISIMH.
Hcnonp3oBanue TaOIUITBI PACTBOPUMOCTH TSI XapaKTEPUCTUKN XUMHUYICCKAX CBOUCTB KHCIOT. OCHOBaHWSA, X Kiaaccudukamus. Jlucconnanus OCHOBaHWA W WX CBOHCTBA B
CBETEC TECOPUU IJICKTPOIMTUYCCKON AMCCOIManuu. B3anmonelcTBrUe OCHOBaHUH ¢ coisimu. Mcrnonp3oBaHue TaOMUIBI PACTBOPUMOCTH JIJISI XapPAKTEPUCTHUKU XUMHUYCCKHX
CBOHMCTB OCHOBaHMH. B3amMopeiicTBue memodeil ¢ okcmmamu HeMmeTauioB. CollM, WX IHCCOIMAIIAS W CBOWCTBA B CBETE TCOPHUH DIICKTPOIUTHUCCKOW THCCOITHAITHH.
B3anMopeiicTBre coseil ¢ MeTamiaMu, OCOOCHHOCTH 3THX peakiuii. BzanMopeicTBue coseit ¢ comsmu. Mcmonap3oBaHWe TaOMWIIBI pACTBOPHMOCTH IS XapaKTEPHUCTUKH
XMMHUYECKUX CBOMCTB cosiell. O000IIeHNEe CBEICHHI 00 OKCHUIaX, MX KJIACCU(UKAIIUK U CBOICTBax. [ eHeTHYeCKHe psIbl MEeTaIa U HeMeTallla. [ eHeTHYecKas CBS3b MEXIY
KJIACCaMM HEOPraHWYeCKUX BeriecTB. OKUCIUTEIbHO-BOCCTAHOBUTENIbHBIC peakiuu. Onpe/eliecHue CTeleHed OKUCICHUS JIJIS AJICMEHTOB, 00pa3yIOIIMX BEUISCTBA Pa3HBIX
KJIaccoB. Peaknmm HWOHHOrO OOMEHa W OKHCIMTEIBHO-BOCCTAHOBHTENBHBIC peakmuu. OKHCIUTEIh W BOCCTAHOBHTENb, OKHCJICHHE W BoccTaHOBICHHME. CocTaBicHHE
YPaBHEHUI OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX PEAKIIMI METOIOM JICKTPOHHOTO OasiaHca.

CBolicTBa MPOCTHIX BEMIECTB — METAJJIOB M HEMETAJUIOB, KUCIIOT U COJICH B CBETE OKUCIUTEIHHO-BOCCTAHOBUTEIBHBIX PEAKITUH.

Hemoncmpayuu. BzanmogeiicTBre pacTBOpOB XJIOpuIa HATpHUs W HHUTpara cepeOpa. [lomydeHne HepacTBOPUMOIO THAPOKCHIA W B3aWMOJCHCTBUE €r0 C KHUCIOTAMHU.
BzaumopeiicTBue KHCIOT ¢ OCHOBaHUSMH. B3anMoIeiCTBUE KHUCIIOT C OKCHAaMH METalIoB. B3amMoeicTBHE KHCIOT ¢ MeTajlaMu. B3auMoencTBrue KUCIOT C COJISIMH.
B3aumopeiicTBue wienoded ¢ KHCIOTaMM. B3aumMoAeiCTBHE INENOYEd € OKCHIAaMU HEMETauloB. B3ammopeiictBue wmienodeil ¢ cossamu. llomydeHune M CBOMCTBa
HEPACTBOPUMBIX OCHOBaHHWH. B3anMoieicTBHE OCHOBHBIX OKCHJIOB C KHCJIOTaMH. B3amMOAeHCTBHE OCHOBHBIX OKCHIOB C BOJOW. B3aMMomelcTBHe KHUCIOTHBIX OKCHIOB C
IIeI09aMH.

Ipaxmuuecxue pabomwt 4. Y CIOBUS TSUCHUS XUMHYSCKUX PEAKIMA MEXKTY PaCTBOPAMH JICKTPOJIUTOB 10 KOHIA. 5. PelieHne 3KCriepuMeHTaIbHBIX 33]1a4.

Umoeosas koumponvnas paboma 3a Kypc xumuu 8 Kiacca

9 kJaacc

Tema 1. Beeaenne. O0masi XapakTepucTUKa XUMHYECKHUX 3JIEMEHTOB M XuMu4yeckux peakuuii. [lepuoauyeckuii 3akon u Ilepuonnueckasi cucreMa XMuMHYECKUX
anemenToB /1. 1. MeHnaeieeBa

XapakTepucTuKa 3JIEMEHTAa IO ero nonoxeHuto B Ilepuoanueckoii cucreme xumuyeckux snemeHToB J. . Menneneea. CBolicTBa OKCUIOB, KUCIIOT, OCHOBAaHUU U COJEH
B CBETE TECOPHUH 3JICKTPOIMTUUCCKON AMCCOIMAIMN U OKUCIICHUS-BOCCTaHOBICHUS. [IoOHITHE O MEePEXOAHBIX dIeMEeHTaX. AM(OTEPHOCTh. ['CHETHUECKUH DS IEPEXOTHOrO
anemeHTa. Ilepuonnuecknii 3akoH u Ilepuoguueckas cucrema xumMudeckux 3ieMeHTOB J[. M. MenueneeBa. Xumudeckass OpraHM3aldsl >KMBOM M HEXHBOW ITPUPOABI.
XUMHAYECKUI COCTaB sapa, MAaHTUW M 3€MHON KOpbl. XWMHYECKHE J3JEMEHTHI B KIETKaX JXHBBIX OpraHu3MoB. Makpo- u MuKpodneMmeHTh.. (O000IIeHne CBeaeHH O
XUMHUYECKUX peaknusax. Kinaccudukanus XUMUYECKHX PEeakIUil MO pa3iIuYHBIM MPU3HAKAM: «YHCIIO M COCTaB PEarupyrollnxX W OOpa3yIOIIMXCS BEMIECTBY, «TEIIOBOM
3¢ dhexT», «HANpPABICHUE», KA3MECHCHHE CTCIICHEH OKMCIICHHUS 3JIECMEHTOB, 00pa3yIUX PEarupyrolIne BEIIEeCTBay, «(ha3a», «HCIOJIb30BaHUE Karainu3atopay. [loHsaTHE O
CKOPOCTH XMMHYECKOH peakiuu. DaKkTopbl, BIUSIIONINE HA CKOPOCTh XUMUYEeCKNX peaknuid. KaTanuzaropsr u katann3. MHruOUTOpel. AHTHOKCHIAHTHI.

Jlemoncmpayuu. Paznmansie popmsel Tadbmuist . M.MenneneeBa. Monenn aToMOB 3JIeMEHTOB 1—-T0 niepro1oB. Moiens CTpOCHHUS 36MHOTO 1i1apa (IIOTIepevHbIi paspes).
3aBUCHMOCTh CKOPOCTH XHMUYECKOH pEaKIMu OT MPUPOJBI PEeardupyIoONIuX BEMIECTB. 3aBUCUMOCTh CKOPOCTH XMMHYECKOW PEakIWHd OT KOHIICHTPAIMH PEearupyrOIIuX
BEIIECTB. 3aBUCUMOCTH CKOPOCTH XUMUYIECKOH pEaKIiK OT TUIOIIAIA COTIPUKOCHOBEHHUS PEarupyrOIINX BEMECTB («KHUTISIIIHHA CITOi).

Jlabopamopnvie onvimut 1. llonyueHne rupokcuaa HMHKA W HCCIIEAOBaHHE €ro CBOWMCTB. 2. MopaenupoBanue noctpoeHusi [lepmognueckoil cHCTEMBI XMMHYECKHX
anemenToB /1. I.MenzaeneeBa

Jluacnocmuueckas konmponvhas paboma Nel

Tema 2. MeTaLIbl

[Tonoxenue meramnoB B Ilepuommyeckoil cucreme xumuyeckux siaeMeHToB J[. U. MenzaeneeBa. Metaminyeckas KpUCTAUIMUECKasl pELIETKAa M METALTMYecKas
XuMHdecKas cBs3b. O0mue pusudeckue cBoiicTBa MeTaiutoB. CIIIaBbl, IX CBOHCTBA M 3HAYCHUE. XMMUIECKHE CBOMCTBA METAJLIOB KaK BOCCTAHOBUTEIICH, a TAKXKE B CBETE UX
TMTOJIO’KEHUS B DJICKTPOXUMUYECKOM Psily HanpsbkeHui MetawtoB. Koppo3ust MeTamioB u criocoObl 00pb0bI ¢ Hel. MeTtamisl B ipupojie. O01me crnocoObl HX MOTYYeHUS.



O0masi xapaKTepHCTHKA IIEJOYHBIX MeTaLIoB. MeTtamnsl B mpupone. OOmue cmocoOsl mx momydeHus. Ctpoenne atomoB. lllemounble mMeTaquiel — MpPOCTHIC
BellecTBa. BakHeiine coelnHEHNsT UIETOYHBIX METAUIOB —OKCHIBI, THIPOKCHIBI M CONU (XJIOPHIBI, KapOOHATHI, CyIb(aThl, HUTPATHl), X CBOWCTBA M NPUMEHEHHUE B
HaponHoM xo3stiicTBe. KanuiiHpie ynoOpenus. O01masi XxapakTepucTuKa 3j1eMeHToB riaBHoii moarpynnsl II rpynnel. Ctpoenue atomoB. Lllenoyno3emMenbHbIe METaTBI
— IpPOCTHIE BelecTBa. BakHeine coequHeHNs IeJI0YH03eMEIbHbIX METAIJIOB — OKCHU/IbI, THAPOKCHUIBI M COIH (XJIOpHUIBI, KapOOHATHI, HUTPATHI, Cyib(aTsl, hochaTsl), X
CBOICTBAa M NPHUMEHEHHE B HAPOAHOM XO3siiicTBe. AoMHMHUIA. CTpoeHue aroma, (pU3NYEeCKUe U XMMHYECKHUE CBOWCTBA MPOCTOro BemiecTBa. COCAMHEHUS ANIOMUHHUS —
OKCHJ U THUAPOKCUA, MX aM(OoTepHbI XapakTep. BakHeimue conu amomunus. [Ipumenenne amromunusi U ero coeanHenuil. 2Kese3o. CtpoeHue atoma, pusnveckue u
XUMHYECKHE CBOMCTBA MIPOCTOTO BemiecTBa. I'eHeTnueckue psamel Fe2+ u Fe3+. Bakneiimme comu kese3a. 3HAUCHHE Kelle3a U er0 COSAMHCHHUH I IPUPOIBI U HApOTHOTO
XO3s1MCTBA.

Jemoncmpayuu. O6pa3upl MIETOYHBIX M LIETOYHO3eMEeIbHBIX MeTaioB. OOpasipl crjiaBoB. B3anMopelicTBue pacTBOpOB KHCIOT U conel ¢ metamutamu. [lomydeHue
THIPOKCH]IA ATFOMUHUS M UCCIICIOBAHKE €ro CBOMCTB. B3aumoeiicTBre xenesa ¢ coysiHoi kucnotoit. [lomyuenue ruapokcunos xenesa (11) u (I11) u u3ydueHue ux cBOMCTB.

Ipaxmuueckue pabomul. 1. OcymiecTBieHNe NEMOYKA XUMUYECKHUX mpeBpamieHnid. 2. [lomydyenne u cBoiicTBa coequHeHH MeTayuioB. 3. Perenne sKcrepiMeHTaIbHBIX
3aJ1a4 Ha paclo3HaBaHKE U MOITy4YEeHHE COSMHEHUN METaJIOB.

Koumponvnas paboma No2 1o teme : Metauibny

Tema 3. HemeTasinl

OOmas xapakTepuCTHKa HEMETaJUIOB: TMolokeHHe B llepmonmmdeckoir cucreme xummueckmx odiemMeHToB JI. M.MenneneeBa, OCOOEHHOCTH CTPOCHHS aTOMOB,
anexkTpoorpuuatenbHocTh (J0) Kak Mepa «HeMeTaIMYHocTH», psaa D0. Kpucraminuyeckoe CTpoeHHE HEMETAaUIOB — TMPOCThIX BemiecTB. AutoTponus. Pusndeckue
cBOlcTBa HeMeTauioB. OTHOCUTENIBHOCTD MOHATUH «MeTa» U «HeMeTauy. Bogopoa. [lonoxxenne Bomopoaa B [lepuonuueckoit cucteme XuMudeckux anmementoB . WM.
MengeneeBa. CtpoeHue aToMa U MOJEKyJabl. OU3HUECKHE U XMMUYECKHE CBOMCTBA BOAOPOJA, €ro IMoiyueHue u npuMeHeHue. Bopa. Ctpoenue moinekynsl. Bomopoanas
XUMUYecKas cBs3b. Ou3nueckue CBOHCTBA BOABI. AHOMAJIMH CBOMCTB BoAbI. [ unpoduisHble U THAPOPOOHBIE BellecTBa. XMMUYECKHAE CBOWCTBA BOABI. KpyroBopoT BOAbI B
npupozae. Bogoouncrka. Aspanus Boabl. beiToBele GunbTpel. MuHepanbHble BOAbl. JMCTHIUIMpPOBaHHAS BOAA, €€ MOJlydyeHHe W NpuMeHeHne. O0masi XapakTepucTHKA
ranorenoB. Ctpoerne aToMoB. [IpocTrie BeliecTBa W OCHOBHBIE COCIUHEHHS TaJIOT€HOB, MX cBOHCTBa. Kpatkue cBemenust o xjope, Opome, dhrope u none. Ilpumenenne
raJOTeHOB M MX COeIMHEHUH B HapoAgHoM xo3siicTBe. Cepa. CTpoeHHe aToMa, alJIOTPONHs, CBOWCTBA U MpUMeHeHHe pomOuueckoi ceprl. Oxcuusl ceprl (IV) u (VI), ux
MoJTyueHue, CBOMcTBa M mpuMeHeHue. CepHast KHCIOTa U €€ COJM, UX NMPHUMEHEHHe B HapoJHOM Xo3sgiicTBe. [Ipon3BoacTBO cepHOW KUCIOTHL. A30T. CTpoeHHe aroma U
MOJIEKYJIbI, CBOICTBA MMPOCTOT0 BellecTBAa. AMMHAK, CTPOCHUE, CBOMCTBA, Moy4YeHue U npumMeHenue. Coiim aMMOHUS, UX cBoiicTBa 1 mpumenenue. Okcunel azora (1) u (IV).
A30THasi KHCJIOTa, €€ CBOWCTBA M TNpHUMEHEHWe. HWTpaTel M HUTPUTHI, NpoOjieMa HMX COACP)KAHUS B CEJIbCKOXO3IHCTBEHHOM NPOAYKIMH. A30THBIE YynOOpeHus.
®ocdop. CTpoeHue aroma, aluIOTPOIHUS, CBOMCTBa Oeoro u kpacHoro dochopa, ux npumenernne. OcCHOBHBIE coeuHeHus: okeua Gocdopa (V) u oprodocdopHas kuciora,
¢docharel. Dochopubie ymaoOpenus. Yriepoa. CTpoeHue aroma, ajyIOTPOIMs, CBOMCTBa Moaudukaimii, npumenenue. Oxcuabl yriepona (II) u (IV), ux cpoiictBa u
npumeHenne. KapOoHaThl: KanbLUT, cOJa, NOTAIll, UX 3HAYCHHWE B MPHUpOJE U *KU3HM denoBeka. Kpemuuii. CTpoeHne aroma, KpUCTaJUIMUECKUH KPEMHHM, €ro CBOWCTBA U
npumenenue. Oxcun kpemuus (IV), ero npuponnsie pazHoBugHOCTH. CHIMKAThl. 3HaUYE€HNWE COEAMHEHUH KPEMHHUS B )KUBOW M HEKUBOW mpupoje. [loHsaTHe o cumukaTHON
MIPOMBIIIIIEHHOCTH.

Jlemoncmpayuu. IlonydyeHne u pacrno3HaBaHue Bojopojia. KadecTBeHHas peaklus Ha raJloT€HUA-WOHBL.. B3aummozeicTBHe KOHIEHTPHUPOBAHHOM a30THOM KHCIIOTHI €
MEJIBIO.

Jlabopamopnvie onvimol. O3HAKOMIICHHE C COCTaBOM MHUHEpaibHOM BoAbl. 30. CBolicTBa pa30aBICHHON CepHON KUCIOTH. V3ydeHue cBOMCTB ammuaka. PacmosHaBanue
coseit ammonus. ['openue ¢pochopa Ha Bo3nyxe u B kuciopoae. PacnioznaBanue gocdaros. ['openue yris B kucnopoae. [lepexon kapOoHaTOB B THAPOKapOOHATHI.

Ipaxmuueckue pabomul. 4. Pemenne sxkciepuMeHTaIbHBIX 3a1a4 1o Teme «lloarpynma kucioponay. 5. [lonxyuenue, coOnpanne u pacro3HaBaHHE Ta30B.

Koumponvuas paboma Ne3 nio teme : HemeTaiib

Tema 4. KpaTkue cBeieHHs 00 OpraHUu4eCKNX cOeJUHEHUSIX

Heoprannueckue M opraHMdeckue BeIIecTBa. YIJIEBOAOPOAbl. MeTaH, 3TaH, MpOINaH Kak MpEeAeTbHBIE YIIEBOMOPOAbl. OTWIEH M ALETWIEH KakK HEIpeJelbHbIe
(HeHachIIeHHBIE) YTIAeBOIOPO bl ['openne yrieBomoponoB. KadecTBeHHBIE peakinu HAa HeNpeenbHble coequHeHusa. Peaxius neruapupoBanusd. Kuciopoacoaepxxarine
OpraHWYecKHe COECTUHEHMS. DTHIOBBIN CIIMPT, €ro MOJydeHHe, MPUMEHEeHne u (U3noIoTndecKoe JeicTBre. TpexaToMHbIi cnupT rimunepuH. KadecTBeHHas peakius Ha



MHOT'0aTOMHBIE CITUPTBL. YKCYCHas, CTCapUHOBAsI U OJICMHOBAs KUCJIOTHI — MPEJCTABUTENHN Kiacca KapOOHOBBIX KHCIOT. JKupbl. Mbuta. A3oTcozepikaliie opraHn4ecKue
coeAnHeHUs. AMUHOTpYIa. AMHHOKUCIOTE. AMUHOYKCYCHasl KUCIIOTa. benku (mpoTenHsl), X GYHKIUH B )KUBBIX Oprann3Max. KauecTBeHHbIE peaKIiy Ha OEKH.

Jlemoncmpayuu. Monenn MonieKya MeTaHa, 3TaHa, [IPOMaHa, ATWICHA U aleTWieHa. B3aumozelcTBie 3TuieHa ¢ OPOMHON BOIOW M pacTBOpPOM IEpPMaHTraHaTa Kalusl.
OOmme XHMUYECKUE CBOWCTBA KUCIIOT Ha IPUMEPE YKCYCHOM KUCIOThl. KauecTBeHHas peakiysi Ha MHOTOATOMHBIE CITUPTHI.

JlabopamopHnyuie onvimyi. KauecTBeHHBIE peakuy Ha OEIKH.

Tema 5. O0001menne 3HAHUI IO XMMMH 32 KypC OCHOBHOM IK0JIbI. IloaroroBka k rocyaapcreeHHoii nrorosoii arrecranun (F'MA)

ITepuoanueckuit 3akon u [lepuonnyueckas cuctema XxuMuueckux siemMeHToB J[. 1.MenaeneeBa. ®u3nyeckuii CMbICI MOPSAKOBOIO HOMEpPA 3JIEMEHTA, HOMEPOB MEPUoia U
Ipymibl. 3aKOHOMEPHOCTH M3MEHEHHS CBOMCTB 3JIEMEHTOB M MX COCIMHEHHH B MEPHOAAX M IPYyNINax B CBETE MPEICTABICHUI O CTPOCHUH aTOMOB JIEMEHTOB. 3Hau€HHE
[lepuoanueckoro 3akoHa. BHAbl XMMHUYECKUX CBSI3€d W THUIBl KPUCTAUIMYECKUX pEIIETOK. B3anMMOCBA3b CTpoeHMs W CBOWMCTB BemlecTB. Kiaccudukamuss XuMuYecKux
peaknuii Mo pa3InyHbIM NPU3HAKaM (YUCIIO M COCTaB PEarnpyIoMMX W 00pa3yIoMXcs BEIIECTB; HATMUME TpaHMLBl paszaena (as; TemioBoi 3 dexT; n3MeHeHne cTeneHen
OKHCJICHUSI aTOMOB; UCIIOJIb30BaHUE KaTAIN3aTOpa; HApaBjIeHue NpoTekanus). CKOpocTh XMMUYECKUX peakiuid U (akTopsl, BIustomuye Ha Hee. OOpaTUMOCTh XUMHYECKHX
peakiuii U CrIocoObl CMEMICHUS XMMHYECKOro paBHoOBecus. [IpocThle M CIOXHBIE BellecTBA. MeTayulbl U HEMETaibl. | eHeTHYecKue psabl MeTalla, HemeTaula U
nepexoaHoro mMerayuia. OKCHIBI U TUAPOKCUABI (OCHOBaHMS, KUCIOTHI, aM(QOTepHbIe THAPOKCUABI), conr. VX coctaB, knaccupukanus U oOIIMe XMMHUYECKUE CBOWCTBA B
CBETE TEOPUH IEKTPOIUTHUCCKON TUCCOLHALINHT.

Hmoeosasa konmponvnas pabomalNed 3a kypc xumuu 9 knacca

JInyHOCTHBIE, MeTaNIpeAMETHBIE U MPeAMeTHbIe pe3yJibTaThl 0CBOEHHUs y4eOHOro nmpeaMeTa

JIMYHOCTHBIMH pe3y/IbTATAMM H3yUCHHS IpeaMeTa «XUMUs» B 8 Kiacce SABISIFOTCS CIEAYIOIUE YMECHUS:

® 0CO3HABATh €IUHCTBO U IIEJIOCTHOCTH OKPYXKAIOLIET0 MUPa, BO3MOXHOCTH €r0 MO3HABAEMOCTH U OOBSICHUIMOCTH HA OCHOBE IOCTIKEHUN HAYKHY;

® [IOCTETICHHO BBICTPAaWBATh COOCTBEHHOE LIETOCTHOE MHUPOBO33PEHHE: OCO3HABATH NOTPEOHOCTH U TOTOBHOCTH K CaMOOOpPA30BaHMIO, B TOM YHCIIE U B paMKax
CaMOCTOATEIbHOMN ACSITEIILHOCTH BHE LIKOJBI;

® OIICHUBATH )KU3HEHHBIC CUTYAIIUU ¢ TOYKH 3peHHs 0€3011acHOT0 00pa3a )KU3HU U COXPAHEHUS 3I0POBbS;

® OI[EHHUBATh SKOJIOTHYECKHUI PUCK B3aMMOOTHOUIEHNUN Y€JI0BEKa U MPUPOJIHI.

e hopMHpPOBATh HKOJOTHYECKOE MBINUICHHE: YMEHHUE OICHUBATH CBOIO JEATEIHLHOCTh M MOCTYNKU JPYTUX JIIOJIEH ¢ TOUYKH 3PEHUS] COXpPaHEHUS OKp yKarolien
Cpelbl - rapaHTa )KM3HU U 0J1aromoayyus jTrojeil Ha 3emIe.

MeTanpeaMeTHbIMH pe3yJIbTaTaMH U3yUeHUS Kypca «XUMHs» SBisieTcs (OPMUPOBAaHHE YHUBEPCAIBHBIX yueOHbIX neicteuil (YVY ).

Pecynamusnvie YVJII.

® CaMOCTOSTEIbHO O0OHAPYKUBATh U (hOPMYJIHUPOBATH YUECOHYIO MPOOIIEMY, ONPEICIATh 1e/Ib YUeOHOU eITeIbHOCTH;

® BEIIBUTATh BEPCHUU PEIICHUsSI MPOOJIEMBbl, 0CO3HABATh KOHEYHBIH Pe3yJIbTaT, BEIOMPATh W3 MPEAIOKECHHBIX U UCKATh CAMOCTOSTENIBHO CPEJCTBA JOCTHKEHUS
neny;

® COCTaBJIATH (MHAMBUAYATHHO MM B TPYIIE) TUIAH pEUICHUS TPOOIeMBbI;

e paboTas Mo TUIaHy, CBEPATH CBOU JCHCTBUS C LEIbIO U, TPH HEOOXOJUMOCTH, HCIIPABISATh OMIMOKM CaMOCTOSITEIHHO;

® B IMAJIOTE C YYUTEIEM COBEPUIEHCTBOBATh CAMOCTOSTENHHO BEIPaOOTaHHBIE KPUTEPUHU OIIEHKH.

lloznasamenvuvie YVJI:

® AaHAJIM3UPOBATh, CPABHUBATH, KJacCU()UIMPOBATH U 000011aTh (PaKTHI U ABICHUS. BBISBISATS IPUUMHBL U CIIEACTBUS MPOCTHIX SIBJICHUI.

® OCYUIECTBJISATH CPaBHEHHUE, KJIaCCU(DUKALINIO, CAMOCTOSTENILHO BEIOMpAsi OCHOBAHUS U KPUTEPHUH JJIsl YKa3aHHBIX JIOTHUYECKUX OIepaluii;

® CTPOUTH JIOTHYECKOE PACCyKJAEHUE, BKIIOYAIOIIEE YCTAHOBIEHUE PUIMHHO -CJIEICTBEHHBIX CBA3EH.

® CO37aBaTh CXEMAaTHUYECKHUE MOJCIIN C BBIACIICHUEM CYIIECTBEHHBIX XapaKTEPUCTUK 00BEKTA.

® COCTaBJISITH TE3UCHI, Pa3IMYHbIE BUABI IUIAHOB (MIPOCTBIX, CIOXKHBIX U T.IIL.).

e 1peoOpa3oBbIBaTh HMHGOPMALMIO M3 OJHOIO BHAA B APYroH (Tabmuily B TEKCT U Mp.).

® YMETH ONPEACNISATh BO3MOXKHBIE HCTOUHUKH HEOOXOJUMBIX CBEJICHUN, MPOU3BOAUTH MOUCK HH(POPMALIUHU, aHATH3UPO BaTh U OLICHUBATH €€ JOCTOBEPHOCTD.




Kommynuxamuenvie YVJI:

CaMOCTOSITEIbHO OpraHU30BEIBaTh YI€OHOE B3aMMOICHCTBUE B TPYIIIE (ONPEACIATh OOIIUe IeTH, PacpeesaTh PO, JOTOBAPUBATHCS JPYT C APYTOM U T.1I.).

IIpeaMeTHBIMHU pe3yIbTATAMM OCBOCHHUSI BHIITYCKHUKAMU OCHOBHOM IIKOJIBI POTPaAMMBI 110 XUMHH SBJISIFOTCSI:

1. B mo3naBaTenpHOU chepe:

- JaBaTh OMPEIEICHUS U3YUYCHHBIX MOHSATHI: BEIIECTBO (XUMHUUYECKHUM 3JIEMEHT, aTOM, MOH, MOJIEKYJa, KPUCTAJUIMUECKasl PEIleTKa, BEIIECTBO, MPOCTHIC U CIOKHBIC
BeIIeCTBa, XUMHUECKas (hOpMyJia, OTHOCHTEIbHAS aTOMHAs Macca, OTHOCUTEIbHAS MOJICKYJISIpHAs Macca, BAJICHTHOCTh, OKCUJIbI, KUCJIOThI, OCHOBaHMUsI, COJIA, aM(OTEPHOCTb,
WHAWKATOP, MEPUONNYECKUA 3aKOH, MEePHOJNYecKas CHCTeMa, MepHOANYecKas TaOJwila, M30TOMBI, XUMHYECKas CBS3b, IIEKTPOOTPUIATEIHFHOCTh, CTEIEHb OKHUCICHHS,
ANIEKTPOIIUT); XUMHUYECKas Peakusl (XMMAIECKOe ypaBHEHNE, TeHETUIECKast CBS3b, OKHCIIEHHIE, BOCCTAHOBIIEHHE, dIIEKTPOIUTHIECKAs JUCCOITHAIIHSI, CKOPOCTh XUMUIECKON
peakium);

- (hopmynupoBats neproandeckuii 3axkon J.M1.MenneneeBa n pacKpbeIBaTh €ro CMBICIT

- OTIMICHIBATH IEMOHCTPAIIMOHHBIE ¥ CAMOCTOSTENIFHO IPOBEACHHBIE SKCIIEPHMEHTHI, UCTIONB3Y U ATOTO €CTECTBEHHBIN (PYCCKUMA, POAHOMN) S3BIK U S3bIK XUMUH;

- OMUCHIBATh M Pa3INYaTh U3YUYCHHBIE KIACChl HEOPTAHUYECKUX COSIUHEHUH, MPOCTHIC U CIIOXKHBIE BEIIECTBA, XUMUYECKHUE PEAKIIUU;

- KJIACCU(UITMPOBATh U3YUCHHBIC OOBEKTHI U SBJICHHUS,

- HaOJIIOIaTh IEMOHCTPHUPYEMEBIE U CAMOCTOSITETHHO TIPOBOTUMBIE OTIBITHI, XUMHUYECKHE PEAKIINH, POTEKAOIIUE B PUPOJIC U B OBITY;

- Ie7aTh BBIBOJBI M YMO3AKIIOUEHUS M3 HAOIIOICHIA, N3YIeHHBIX XUMHUYECKUX 3aKOHOMEPHOCTEH, MPOTHO3UPOBATh CBOMCTBA HEM3YUYECHHBIX BEIECTB 10 aHAJIOTHH CO
CBOMCTBAaMU U3Y4YCHHBIX;

- CTPYKTYypUPOBAaTh U3yUYeHHBIN MaTeprall 1 XUMHUIECKYI0 HHPOPMAIIHIO, TTOMYYEHHYIO U3 APYTUX UCTOYHUKOB;

- MOJEIUPOBATh CTPOECHUE aTOMOB 3JIEMEHTOB MEPBOTO - TPETHETO NEPUOJOB, CTPOCHHUE MPOCTEUINX MOJIEKYIL.

2. B IeHHOCTHO-OpUEHTAIIMOHHOM cepe:

- QHAJTM3UPOBATH M OLICHUBATH MOCIEACTBUS ISl OKpY Kartollei cpeibl OBITOBON M POU3BOACTBEHHOM JESTENEHOCTH YENIOBEKa, CBSI3aHHON C MepepadOTKOM BEIIECTB;

- Pa3BACHATH HA MpuMepax (IPUBOAUTH TPUMEPHI, IOATBEPIKIAIOIIIE) MATEPHUATBHOE EIWHCTBO W B3aMMOCBSI3b KOMIIOHEHTOB JKUBOH M HEXXWBOW TIPUPOJIBI U YeJIOBEKa
KaK BXHYIO 9aCTh 3TOTO €IUHCTBA;

- CTPOUTH CBOE MOBEJICHUE B COOTBETCTBHUH C IPUHITUIIAMH OSPEXKHOT0 OTHOIICHHSI K TIPUPO/IC.

3. B tpynoBoii ctepe:

- INIAHUPOBATh U MPOBOJIUTH XUMUUECKUI SKCIIEPUMEHT;

- HCTIOJIh30BaTh BEIECTBA B COOTBETCTBHH C X MPETHA3ZHAYCHUEM U CBOMCTBAMU, OMTUCAHHBIMHU B HHCTPYKIIMSAX TI0 TPUMEHEHUIO.

4. B chepe OezomacHOCTH KU3HENCATETHHOCTH:

- OKa3bIBaTh MEPBYIO MOMOIIh PU OTPABIEHUX, 0KOTaX U IPYTHX TpaBMax, CBSI3aHHBIX C BEIIECTBAMHU U JJA0OPATOPHBIM 000PYIOBaHUEM.

I[lnanupyemble pe3y/bTaThl OCBOEHUSI Y4eOHOI0 MpeaMeTa

Buinycknuk nayuumcs:

* OITUCBHIBATH CBOMCTBA TBEPIBIX, )KUAKNX, TA3000Pa3HBIX BEMIECTB, BRIICIIASI UX CYIIECTBCHHBIC TPU3HAKH,

* XapaKTepU30BaTh BELIECTBA 10 COCTaBY, CTPOCHUIO U CBOMCTBAM, YCTAHABIMBATH MPUUYMHHO-CICACTBEHHBIC CBSI3U MEXIY JAHHBIMU XapaKTEPUCTUKAMU BEILIECTBA;

* PaCKpBIBAaTh CMBICII OCHOBHBIX XMMHUYECKUX MOHITHN «aTOM», «MOJIEKYJa», «XUMHUYECKUN DJIEMEHT», «IIPOCTOE BEUIECTBO», «CIOXKHOE BEIIECTBOY, «BAJIEHTHOCTHY,
KCIIOJNb3Ysl 3HAKOBYIO CUCTEMY XUMUU;

* H300pakaTh COCTAB MTPOCTEHUIIINX BEUIECTB C IOMOIIBI0 XUMHUYECKUX (DOPMYII U CYIIIHOCTh XUMHYECKUX PEAKIUI ¢ TOMOIIBI0 XUMHUYECKUX YPaBHEHUH;

* BBIYUCIISTH OTHOCHTEIHHYIO MOJICKYJISIPHYIO W MOJISIPHYIO MAacChl BEIIECTB, a TAKKE MACCOBYIO JIOJII0 XMMHYECKOTO DJIEMEHTAa B COCAMHCHHSIX IS OICHKH HX
MPaKTUYECKON 3HAYUMOCTH;

* CpaBHHBAThH 110 COCTABY OKCHIbI, OCHOBAHUS, KUCIIOTHI, COJIH;

* KIIacCU(UIUPOBATH OKCUIBI M OCHOBAHUS IO CBOMCTBAM, KUCJIOTHI M COJIA IO COCTaBY;



* TTOJIB30BATHCS JTA0OPATOPHBIM 00OPYIOBAHNEM M XUMHUYECKOH MOCYI0M;

* POBOJUTh HECIIOKHBIC XMMUYECKHE OMBITHI M HAOJIOACHUS 3a M3MCHCHUSMHU CBONCTB BEIUISCTB B NPOIECCE MX MPEBPALICHHIA; COONIONATH MPaBUIIa TEXHUKHU
0e30IacHOCTH TIPH MPOBEACHUH HAOIOCHUH 1 OIIBITOB;

* pa3nMyaTh 3KCHEPUMEHTAIHHO KHUCIOTHI W MIENOYH, MONB3YSACh WHAWKATOPAMHU; OCO3HABAaTh HEOOXOAMMOCTH COOMIOACHHS Mep 0e30macHOCTH MpH OOpaIeHHd C
KHCIIOTaMH | IIEJI0YaMHU.

* pacKpbIBaTh CMbICI Iiepuoandeckoro 3akona /1. M. Menneneena;

* OITUCHIBATh M XapaKTEPU30BaTh TAOIHMUHYIO POPMY EPUOTUICCKON CHCTEMBI XUMHYSCKUX IIEMEHTOB;

* XapaKTepU30BaTh COCTaB aTOMHBIX SA€P W paclpefesieHHe YWCla SJIEKTPOHOB IO JJIEKTPOHHBIM CIIOSIM aTOMOB XMMHYECKHX JJIEMEHTOB MAaJbIX MEPUOJOB
MEPUOAMYECKON CUCTEMBI, a TAKXKe KaJTns M KaJbIIUS;

* pa3auyaTh BUIBI XUMHUYCCKOHN CBSI3U: HOHHYIO, KOBAICHTHYIO MOJIIPHYIO, KOBAJICHTHYIO HEMOJSPHYIO M METAJLTUYCCKYIO;

* M300pakaTh AIEKTPOHHO-HOHHBIE (POPMYJIBI BEIIECTB, 00Pa30BaHHBIX XUMHUYECKAMH CBSI3IMHU PAa3HOTO BUA;

* BRISIBIISITH 3aBUCUMOCTH CBOMCTB BCHICCTB OT CTPOCHUA UX KPUCTATITIMYCCKUX peHIéTOKZ HWOHHBIX, aTOMHBIX, MOJICKYJISIPHBIX, METAJITIMYCCKUX

* XapaKTepU30BaTh XUMHUYECKHE dJIEMEHTHI 1 UX COSAMHEHHS HA OCHOBE IMTOJIOKCHUS 3JIECMEHTOB B IEPHOANYECKON CUCTEME U OCOOCHHOCTEH CTPOCHHUS HX aTOMOB;

* XapaKTepU30BaTh HAYYHOE W MHPOBO33PEHUYECKOE 3HAYCHHE NEPUONWYECKOr0 3aKOHAa M TMEPHOAMYECKOW CHUCTeMBl XMMUYeckux siemeHToB /Jl. M. MeHaeneena;
* 00OBICHITH CYTb XUMHUUYCCKUX IMMPOLCCCOB U NX NPUHIUIIUATIBHOC OTIINYNEC OT (1)I/I3I/I‘ICCKI/IX;

* Ha3bIBaTh MPU3HAKH U YCIOBUS MIPOTEKAHUS XUMHUYECKAX PEaKInii;

* YCTaHABIMBATh MPUHAUICKHOCTh XUMHYECKOH PEaKny K OMPEAeIEHHOMY THITY 110 OJHOMY H3 KJIACCH(HUKAIIMOHHBIX MPU3HAKOB: 1) MO YHCIY M COCTaBY MCXOJIHBIX
BEIICCTB U MPOAYKTOB peakiuyu (Peakiuy COCIUHEHUs, PA3JIOKCHHUs, 3aMeIleHUs 1 00MeHa); 2) 0 BBIJICICHUIO WX TOTJIONICHUIO TEIUIOTHI (PEaKIMH SK30TSPMUYCCKHE U
SHIOTEpMUYECKHE); 3) 10 U3MEHEHUIO CTeTICHEe OKUCIIEHUS XUMUIECKHX 3JIEMEHTOB (PEaKIny OKHCIUTEFHO-BOCCTAHOBUTENBHBIE); 4) TI0 00paTUMOCTH Tpoliecca (peaKiuu
o0paTHUMbIe U HeOOpaTUMBIE);

* COCTABIIATh YPaBHEHHS DIIEKTPOIUTHUYECKON IMCCOIMAINN KUCIIOT, MIeNI0YeH, COJIel; TIONHBIE W COKpAIEHHbIE WOHHBIE YpaBHEHHWS peaknuid oOMeHa; ypaBHEHUS
OKHUCIIUTENIbHO-BOCCTAHOBUTEIFHBIX PEaKInii;

* IPOTHO3MPOBATh MPOJYKTHl XMUMHUYECKUX pPEakiuil mo (opMyrinaM/Ha3BaHUSIM HMCXOJHBIX BEIIECTB; ONPENENATh HCXOAHBIE BellecTBa Mo (opMyJaM/Ha3BaHHUSIM
MIPOJYKTOB PEAKIIHH;

* COCTaBJIATh YPaBHEHMS PEAKIIHI, COOTBETCTBYIOIIMX ITOCIEI0BATEILHOCTH («IIETIOUKE)) MPEBPALICHUI HEOPTAaHWYECKUX BEIIECTB PA3INYHBIX KJIACCOB;

* BBISIBJISITH B ITPOIIECCE IKCIIEPUMEHTA PU3HAKH, CBUICTEIBCTBYIOIINE O MMPOTEKAHUH XUMUIECKON peaKkIlny;

* IPUTOTOBJISITH PACTBOPHI C OINPEAeIEHHON MacCOBOM J10JIe pacTBOPEHHOTO BEILIECTBA;

® OIIPEACIIATh XapaKTEp CPpCaAbl BOAHBIX pAaCTBOPOB KUCIIOT U menoqef/i 110 USMCHCHHUIO OKPACKN MHAUKATOPOB,

* POBOJUTH KAYECTBEHHBIE PEAKIIUH, ITOITBEPKIAFOIINE HATMYHE B BOJHBIX PaCTBOPAX BEUIECTB OTIEIHHBIX HOHOB

® OIIpE€ACIIATh MPUHAAJIC)KHOCTh HCOPTaHNYCCKHUX BEIIECTB K OTHOMY M3 U3YUYCHHBIX KHaCCOB/prHH: METAJIJIBI 1 HEMCTAJLJIIBI, OKCHbI, OCHOBAHHMs, KMCJIOTHI, COJIH,

* COCTaBIIATH (HOPMYJIBI BEIIECTB 10 MX HA3BAHUSM;

* OIPEJIENIATh BAJICHTHOCTh M CTENIEHb OKUCJICHHS DJIEMEHTOB B BEIIECTBAX;

¢ COCTaBJIATh q)OpMy.HBI HEOPraHUYCCKUX COC)II/IHGHI/IFI 10 BAJICHTHOCTAM W CTCIICHAM OKHCIICHUA JJICMEHTOB, a TaKXKXE€ 3apdlaM HWOHOB, YKAa3aHHBIM B Ta6n1/1ue
PacCTBOPUMOCTH KHCIIOT, OCHOBAHHU U COJICIH;

° O6BHCH$ITL 3aKOHOMCPHOCTU N3MCHCHUA (1)I/I3I/I‘-IGCKI/IX M XAMHYECKHUX CBOMCTB IMPOCTHIX BCUICCTB (MeTaJIHOB u HeMeTaJIJIOB) n UX BBICHIMX OKCHUIOB, O6paSOBaHHBIX
3JIEeMEHTaMH BTOPOTO M TPETHETr0 NIEPHOJIOB;



* Ha3bIBaTh O0LIME XUMUYECKUE CBOMCTBA, XapaKTEepHbIE IS TPYIIT OKCUOB: KUCIOTHBIX, OCHOBHBIX;

* Ha3bIBaTh OOIME XMMUYECKUE CBOICTBA, XapaKTepHbIE IS KAKOT0 U3 KJIACCOB HEOPTaHMUECKUX BEILECTB: KUCIIOT, OCHOBAHHIA, COJIEH;

* IPUBOJUTH IPUMEPBI PEAKIINIA, TOATBEPKAAIOIINX XUMHUECKHAE CBONCTBA HEOPTaHMYECKUX BEIECTB: OKCUIOB, KACIOT, OCHOBAaHUH U COJIEH;

* OIIPEIENATD BEIIECTBO-OKUACINTEND H BEIIECTBO-BOCCTAHOBUTEIND B OKUCIIUTEIEHO-BOCCTAHOBUTENIBHBIX PEaKIIUsAX;

* COCTaBJIATh OKUCIUTEILHO-BOCCTAHOBUTENBHBIN OallaHc (7151 N3yYEHHBIX peakiyii) Mo MpeIoKEHHBIM CXeMaM peaKIni;

* IPOBOJUTH J1A0OPATOPHBIE OIBITHI, MOATBEPIKAAIOLINE XUMUIECKHE CBOMCTBA OCHOBHBIX KJIACCOB HEOPTaHUYECKUX BEIIECTB;

Buvinyckruk nonyuum 603MOiCHOCIb HAYYUMBCA.

* IPaMOTHO O0paIlaThCs C BEUIECTBAMH B TIOBCEIHEBHOH KU3HM;

* 0CO3HaBaTh HEOOXOJMMOCTh COOJIFOACHUS ITPABUII SKOJIOIMUECKH 0€30I1aCHOr0 MOBEACHUS B OKPY’KaloIIel IPUPOIHOIL cpene;

* IOHUMATb CMBICI 1 HEOOXOJUMOCTH COOJIIOACHNUS IPEIIUCaHUM, IpeAaraeMbIX B MHCTPYKLHMSX IO UCIIOIB30BAHUIO JIEKAPCTB, CPEACTB OBITOBON XUMHUH U JIp.;

* MCIOJIb30BaTh NMPHOOPETEHHbIE KIHOYEBble KOMIIETEHTHOCTH IpPH BBIIOJHEHUH HCCIIEAOBATEIbCKUX IMPOEKTOB MO H3YYEHHIO CBOWCTB, CHOCOOOB MOIYYEHHUS U
pacIiO3HaBaHMs BEILIECTB;

* pa3BUBaTh KOMMYHHKATHBHYIO KOMIIETEHTHOCTb, UCIIONIB3YsI CPEACTBA YCTHOM M MMCEMEHHON KOMMYHHUKAIMH MPH paboTe ¢ TEeKCTaMU yueOHHMKA M JIOTIOTHUTEIbHON
JUTEPATypPOH, CIPAaBOYHBIMH TAaOJIMLAMH, IPOSIBIISATH FTOTOBHOCTh K YBRKEHHUIO HHOM TOUKHU 3pPEHUS IPH 00CYKIEHUH PE3yIbTaTOB BHIIIOJIHEHHOM paboThI;

* OOBEKTHBHO OIIGHUBATh MH(OPMAIMIO O BEIIECTBAX M XHMHUYECKHX MpOLEccaX, KPUTUUECKH OTHOCHTBHCS K TCEBIOHAy4YHOW HH(pOpMAalnu, HEZ0OPOCOBECTHOM
pekname, Kacarouiecs NCIOIb30BaHNsI Pa3IMYHBIX BEIIECTB.

* 0CO3HABATh 3HAYCHNE TEOPETHUECKUX 3HAHUH IS MPAKTUIECKOM NEATEIBHOCTH YEIIOBEKa,

* OMHCHIBATH H3YYCHHBIE OOBEKTHI KAK CUCTEMBI, IPUMEHSIS IOTHKY CHCTEMHOTO aHalln3a;

* IPUMEHSTDH 3HAHHUS O 3aKOHOMEPHOCTSIX MEPHOANIECKON CUCTEMBI XUMHUECKUX 3JIEMEHTOB /17151 OOBSICHEHUsI U IPEIBUACHUS CBOMCTB KOHKPETHBIX BEILIECTB;

* pa3BUBaTh WHPOPMAIMOHHYIO KOMIIETEHTHOCTh TIOCPEJCTBOM YIiIyOJeHWs 3HAHMKW 00 WCTOPUU CTAaHOBJICHUS XWMHUYECKOW HAayKH, €€ OCHOBHBIX ITOHSTHH,
MEPUOANYECKOTO 3aKOHA KaK OJTHOTO M3 BAKHEHIINX 3aKOHOB IPUPOBI, & TAKKE O COBPEMEHHBIX JOCTIKEHUSAX HAYKH U TEXHUKH.

* COCTABJIATH MOJIEKYJISIPHBIE U MTOJIHBIE HOHHBIE YPAaBHEHHS 110 COKPAILEHHBIM HOHHBIM YPaBHEHUM;

* IPUBOJIUTH MPUMEPHI PEAKITHA, TOTBEPKAAIOIINX CYIIECTBOBAHNE B3aMOCBSI3M MEKy OCHOBHBIMHU KJIacCCaMH HEOPTaHMYECKUX BEIECTB;

* [IPOrHO3UPOBATH PE3YyJIbTATHI BO3AEHCTBUS pa3IMYHbIX (aKTOPOB Ha U3MEHEHHE CKOPOCTH XMMUYECKOW PEeaKuH;

* IPOTHO3MPOBATH PE3YIbTATHI BO3JICHCTBUS Pa3IMYHBIX (PaKTOPOB Ha CMEIICHNUE XUMUYECKOTO PAaBHOBECHSI.

* IPOTHO3MPOBATh XMMHUECKUE CBONCTBA BEIIECTB HA OCHOBE MX COCTaBa U CTPOECHMS;

* IPOrHO3MPOBATEH CIIOCOOHOCTH BEILECTBA MPOSBIATH OKHCIUTENBHBIE MIIM BOCCTAHOBUTENILHBIE CBOMCTBA C YUETOM CTETIEHEH OKUCIICHHS SIEMEHTOB, BXOSIINX B €TO
COCTaB;

* BBISIBIISITH CYILIECTBOBAHME T€HETUYECKON B3aMOCBSI3U MEXKY BEIIECTBaMU B psAY: IPOCTOE BEIIECTBO — OKCUJ — IHMAPOKCH] — COJIb;

* OPraHMU30BBIBATh, IPOBOJIUTE YUEHUYECKHE ITPOEKTHI IO UCCIEAOBAHUIO CBOMCTB BEIIECTB, UMEIOIIMX BaKHOE IIPAKTHYECKOE 3HAYECHUE.

TemaTHuyeckoe NJIAHUPOBAHUE

Ne Tema pasniena Kon-Bo IIpaxr. KonTp.
/1 4acoB pab pao.
8 kiacc
1 Beenenue 6 1
2 ATOMEBI XMMHUYECKHX BJICMEHTOB 10 1




3 IIpocTrle BemecTBa 7 1
4 CoennHeHNI XUMHUYECKNAX DIIEMEHTOB 12 1 1
5 | V3MeHeHus, TPOUCXOASIINE C BEIECTBAMHU 13 2 1
6 | PactBopenue. PactBopsl. CBOKCTBA pacTBOPOB SIEKTPOIHUTOB. 17 3
7 | 3axmouenne 3 1
Hroro: 68 7 5
9 kaace
Beenenue. OO01as XxapakTepUCTUKA XUMUYCCKUX JICMEHTOB H
1. xumuueckux peakuuil. Ilepuoauueckuii 3akoH u Ilepuonuyeckas cucrema 9 1
xumudeckux snemenToB J[.M1.Menneneena
2. Mertamist 19 3 1
3. Hewmeramms 22 3 1
4, [lepBoHauanbHBIC CBEIEHUS 00 OPraHUIECKUX BEIIECTBAX 6
5. O600111eH1e 3HaHUH IO XUMHH 32 KypC OCHOBHOM IIKOJIBI. 10 1
Hroro: 66 6




