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INOACHUTEJIBHASA 3AIINCKA

Pabouas nporpamMma mo XuMuu 111 00ydaromuxcs 9 Kjaacca cocTaBjieHa Ha ocHOBe TpeOoBaHMiA K
pe3yJibTaTaM OCBOEHUSI OCHOBHOM 00pa30BaTeIbHOM MpOorpaMMbl OCHOBHOTO 00111er0 00pa3oBaHus,
npecTaBieHHbIX B DefepaibHOM TOCy1apcTBEHHOM 00pa30BaTeIbHOM CTaHapTe OCHOBHOTO OOILEro
o0pa3oBaHus, ¢ yUETOM pacHpeeI€HHBIX MO KJlaccaM MpoBepsieMbIX TPEOOBaHUM K pe3yIbTaTaM OCBOCHHUS
OCHOBHOI1 00pa3oBaTeIbHON MPOrpaMMbl OCHOBHOT'O OOLIET0 0Opa30BaHUS U JIEMEHTOB COACpPKaHMUS,
MIPEJICTAaBICHHBIX B Y HUBEPCAIbHOM KOJIM(UKATOPE [0 XUMUH, a Takxke Ha ocHoBe [IpumepHoit mporpammbl
BOCIHUTAHUS 00YyYarOIIMUXCS MPU MOTYyUYEHUU OCHOBHOTO 00111ero oopa3oBanus u ¢ yuértom Konuenuu
npenoAaBaHus y4eOHOTO npeameTa « XuMus» B 00pa3oBaTeNbHBIX opranu3anusax Poccuiickoit
denepanyu, peaqu3yonMX OCHOBHbIE 001eo0pa3zoBaTenbHble nporpamMmmsl (yTB. Pemennem Komneruu
Munrnpocenienust Poccuu, mporokos ot 03.12.2019 N T1K-48H).

OBIIASA XAPAKTEPUCTHUKA YYEBHOI'O IIPEJIMETA «XUMMUS»

Bxan yuebHoro mpenmMera « XMMUs» B TOCTHKEHHUE 1IeJiell OCHOBHOTO 00111ero 00pa3oBaHusi 00yCIOBICH
BO MHOT'OM 3HaY€HHEM XUMUYECKON HAYKU B MO3HAHUU 3aKOHOB MPUPOJIbI, B PA3BUTUU MPOU3BOAUTEIHHBIX
CHJT 00IIIECTBA M CO3JJTaHUH HOBOI 0a3bl MaTepUaNIbHON KyIbTYPHI.

XuMHS Kak 3JIEMEHT CUCTEMbI €CTECTBEHHBIX HAYK PAacIpOCTpaHMiIa CBOE BIUSHHUE Ha Bce 001acTH
4eJI0BEYECKOI0 CYIIECTBOBaHMS, 3a/1ajla HOBOE BUICHUE MUPA, CTaJla HEOTHEMIIEMBIM KOMIIOHEHTOM
MHUPOBOH KyJIbTYPbl, HEOOXOAMMBIM YCIOBHEM XKM3HU OOIIECTBA: 3HAHUE XUMUH CIYKHUT OCHOBOM /ISt
(dbopMHpOBaHUS MUPOBO33PEHHS YEJIOBEKA, €r0 MPEACTaBICHUI 0 MaTepUaIbHOM €IUHCTBE MUPA; BAKHYIO
POJIb UTPalOT GOPMUPYEMBbIE XUMHUEH MPEICTaBICHHS O B3aUMOIPEBPAILICHUSIX SHEPTUU U 00 3BOIOLUU
BEIIECTB B MIPUPO/IC; COBPEMEHHAs XUMHUsI HAaIIPaBJIeHa Ha pelieHue II100anbHbIX Mpo0IeM yCTOMYMBOIO
Pa3BUTHS YEJIOBEUECTBA — CHIPbEBOI, YHEPTeTUUECKOM, MUILIEBOM U 3KOJIOrHYecKor 6e30MacHOCTH, MpodIeM
3/IpaBOOXPAHEHUS.

B ycnoBusx Bo3pacTaroniero 3Ha4eHuss XMMUU B )KU3HU OOILECTBA CYIIECTBEHHO MOBBICHIIACH POJIb
XMUMUYECKOro 00pazoBaHus. B muiane conuann3anuy OHO SBISETCS OJHUM U3 YCIOBUH (hOpMUpPOBaAHHUS
MHTEJUIEKTA JIMYHOCTU U TAPMOHUYHOTO €€ pa3BUTHS.

CoBpeMeHHOMY YeJIOBEKY XUMHUYECKHE 3HAaHU HEOOXOAUMBI Il IPUOOPETEHHSI OOLIEKYIbTYPHOTO
YPOBHSI, TO3BOJISIIOIIETO YBEPEHHO TPYAUTHCS B COLTYME M OTBETCTBEHHO Y4acTBOBATh B MHOT00Opa3HOM
YKU3HH 00II1eCTBa, ISl OCO3HAHUS BaKHOCTH Pa3yMHOT0 OTHOIIEHUS K CBOEMY 3/I0POBBIO U 3J0POBBIO
JIPYTUX, K OKPYXKaIOILEH MPUPOJHOM Cpelie, AJId IPAMOTHOIO MTOBEAEHUS IIPU UCIIOJIBb30BAaHUU PA3ITUYHBIX

MaTCpraJIOB U XUMUYCCKHUX BCIICCTB B HOBCGI[HCBHOﬁ KH3HHU.

Xummnueckoe 00pa3oBaHUE B OCHOBHOM IIIKOJIE SBJSIETCS 0a30BBIM MO OTHOIICHHIO K CHCTEME OOIIero
XHUMHYECKOTro 00pa3zoBanus. [109TOMy Ha COOTBETCTBYIOIIEM €MY YPOBHE OHO pealiu3yeT MpUCyIIe o0meMy
XHUMHUYECKOMY 00pa30BaHUIO KITIOUEBbIE IEHHOCTH, KOTOPHIE OTPAKAIOT IOCYAaPCTBEHHBIE, OOIIECTBEHHBIE U
VH/IMBUYaIbHbIE TOTPEOHOCTH. DTUM ONpEeNseTCs CYITHOCTh OOIIEH cTpaTernu 00y4eHus, BOCIUTAHUS U
pa3BUTHs 00YUYAIOIIMXCS CPEICTBAMH YUYEOHOTO MpeaMeTa « XUMHUS».

Nzydenue npenmera: 1) ciocoOCTBYeT pean3aiii BO3MOKHOCTEH I CaMOPa3BUTHA U (POPMHUPOBAHUS
KYJIBTYPBI IMYHOCTH, €€ 001Iel 1 (yHKIMOHATBHON rPaMOTHOCTH; 2) BHOCUT BKJIaJ B (HOPMUpPOBAHHE
MBIIIJIEHUS] U TBOPUYECKUX CIIOCOOHOCTEN MOJIPOCTKOB, HABBIKOB X CAMOCTOATEIbHON yueOHOU
ACATCIBHOCTH, SKCIICPUMCHTAJIBHBIX 1 UCCIICA0BATCIIBCKUX yMeHI/If/'I, HCO6XO)II/IMBIX KaK B HOBCGI[HCBHOﬁ
KHM3HH, TaK U B IPOPECCHOHATBHON IEATEFHOCTH; 3) 3HAKOMHT CO CHENM(PHUKON HAYyIHOTO MBIIIUICHUS,

3aKJIaJIbIBACT OCHOBBI LICJIOCTHOT'O B3TJIAAa HA CAVMHCTBO NPUPOJALI U YCTIOBCKA, ABJIACTCA OTBETCTBCHHBIM



sTanom B (OPMHUPOBAHUH €CTECTBEHHO-HAYYHOM IPAMOTHOCTH TTOJAPOCTKOB; 4) CIIOCOOCTBYET
(OpMHPOBAHUIO LIEHHOCTHOI'O OTHOIIEHUS K €CTECTBEHHO-HAYUHBIM 3HAHUSIM, K IPUPOJE, K YEIOBEKY,
BHOCHT CBOM BKJIaJl B 9KOJIOIHMUECKOe 00pa30BaHHE NIKOJIbHUKOB.

HasBannble HanpaBieHUs B 00y4YE€HUN XUMUU 00ECTIeUnBaIOTCs crieln(UKON coepKaHus mpeameTa,
KOTOPBI SBJISIETCS TIeJarOTHYECKH aJalTUPOBAHHBIM OTpaKeHHEeM 0a30BOI HayKH XMMHH Ha ONpeAeIEHHOM
arane €€ pa3BUTHSL.

Kypc xumuu 0CHOBHOM HIKOJIbI OPUEHTHPOBAH HA OCBOEHUE 00YYAIOUTMMUCS OCHOB HEOPraHUYECKOU
XUMHH U HEKOTOPBIX MOHSATUHN U CBEeIEHUH 00 OTJENIBbHBIX 00BEKTaX OPraHNYeCKOM XUMHUH.

CtpykTypa coaepxanus npeamera cOpMHUPOBaHA HA OCHOBE CHCTEMHOTI'0 MOJX0a K €r0 U3yUYEHHIO.
Copnep:kaHue CKIAAbIBACTCS U3 CUCTEMbI IOHATUN O XUMHUYECKOM 3JIEMEHTE U BEIIECTBE M CUCTEMBbI MOHATHIM
0 XxuMuuecko peakiuu. O6e 3TH CUCTEMBI CTPYKTYPHO OPraHU30BaHBI [0 MPUHIUITY MOCIEA0BATEIHHOTO
pa3BUTHS 3HAHWN HA OCHOBE TEOPETUYECKUX MPEICTABICHUI PA3HOTO YPOBHSI: aTOMHO-MOJIEKYJISIPHOTO
Y4eHHUS KaK OCHOBBI BCETO €CTeCTBO3HaHMsI, ypoBHs [lepuoanueckoro 3akona J[. 1. MenaeneeBa kak
OCHOBHOTO 3aKOHA XMMUH, YYCHHSI O CTPOCHHH aTOMa U XUMHUYECKOH CBSI3U, IPECTaBICHUN 00
AIIEKTPOJIMTUUECKON JUCCOIMAIINH BEIIECTB B pacTBopax. TeopeTnuyeckue 3HaHusl pacCMaTPUBAIOTCS Ha
OCHOBE YMIIUPUYECKHU TOTYUYEHHBIX U OCMBICICHHBIX (DAKTOB, pa3BUBAIOTCS MOCIIEOBATEILHO OT OAHOTO
YPOBHS K JPYroMy, BHIIONHSS QYHKIIUN OOBSICHEHUS U TPOTHO3UPOBAHHUS CBOWCTB, CTPOCHHUS U
BO3MOXKHOCTEH MPAKTUYECKOTO MPUMEHEHHSI U MTOTyYEHHUs] U3y4aeMbIX BELIECTB.

Takast opranu3anus cofiepkaHus Kypca crocoocTByeT NpeCTaBICHUI0O XMMUYECKON COCTABISIOIECH
HaY4YHOH KapTUHBI MHpa B JIOTHKE €€ CUCTEMHOM Npupoibl. Tem cambIM 00ecreqnBaeTcsi BO3MOXKHOCTb
¢dbopmupoBaHus y 00y4aromMXCsl HIEHHOCTHOI'O OTHOLIEHUS K HAYYHOMY 3HAHHIO U METOAaM MO3HAHUS B
HayKke. BaKHO Takyke 3aMETUTh, YTO OCBOCHME COAECPIKAHMS Kypca IPOUCXOAUT C IIPUBJICYEHUEM 3HAHUH U3
paHee U3y4EHHBIX KypcoB: « OKkpyskaromui Mup», «brnonorus. 5—7 kinaccel» 1 «PU3nKa. 7 KJIaccy.

HEJIX U3YYEHUSA YYEBHOI'O ITPEJIMETA «XUMUS»

K HampaBieHHIo MepBOCTENIEHHON 3HAUMMOCTH MPH peatn3aliii 00pa3oBaTelbHBIX (PYHKIIMIA TpeIMeTa
«XUMUD» TPAJUIMOHHO OTHOCAT (POPMUPOBAHUE 3HAHUN OCHOB XMMUYECKON HAyKU KaK 00JIACTH
COBPEMEHHOT'0 €CTECTBO3HAHMS, IPAKTUYECKOM 1eITeIbHOCTH YeJIOBEKa U KaK OJHOTO U3 KOMIIOHEHTOB
MHUPOBOH KyJbTYpHI. 3a/1aua MpeMeTa COCTOUT B (POPMUPOBAHUN CUCTEMbBI XUMUYECKUX 3HAHUH —
BOXHEHIINUX (PAKTOB, MOHATHH, 3aKOHOB U TEOPETUUYECKUX MOJOKECHHI, JOCTYITHBIX 0000IIEeHUH
MHUPOBO33PEHUYECKOI0 XapaKTepa, si3blka HayKu, 3HAHUI O HayYHBIX METO/IaX U3YYEHHS BEUIECTB U
XUMHYECKHUX PEaKIHii, a TakkKe B (POPMHUPOBAHUH U PA3BUTUU YMEHUH U CIIOCOOOB JIEATEIHHOCTH,
CBSI3aHHBIX C TUTAHUPOBAHHUEM, HAOIFOICHUEM U MPOBEICHUEM XUMHUYECKOTO IKCIIEPUMEHTA, COOII0ICHUEM

npaBuiI 0€30MacHOr0 OOPAIIEHHUS C BEIIECTBAMU B TIOBCEAHEBHOM KHU3HH.

Hapsiny ¢ oTuM nenu uzydeHus npeaMera B IporpaMMe YTOUHEHBI U CKOPPEKTUPOBAHBI ¢ yYETOM HOBBIX
NPUOPUTETOB B CUCTEME OCHOBHOTO 0011ero oopazoBanus. Cerogns B 00pa3oBaHUN 0CO00 3HAUUMOM
NPU3HAETCS HANIPABJICHHOCTh O0yUYEHHsI HA PA3BUTHE U CAMOPA3BUTHE JINYHOCTH, OPMHUPOBAHUE €€
MHTEJIJIEKTa U 0011el KyIbTypbl. O0yueHne YMEHHUIO YUUThCS U MPOJ0JIKATh CBOE 00pa3oBaHuE

CaMOCTOSITEIIEHO CTAHOBUTCS OJTHOM M3 BXKHEHIINX (PYHKIUI y4eOHBIX IPEIMETOB.

B cBsi31 ¢ 3TUM TIpU U3yYEHUU NIPEIMETA B OCHOBHOM IIIKOJIE JOMUHUPYIOIIEE 3HAUCHHE MPUOOPEN TaKK1e
LeJIH, KaK:

(hopMHPOBaHHE WHTEILICKTYJIbHO PA3BUTOMN JIMYHOCTH, TOTOBOM K CaMO0OOpPa30BaHUIO, COTPYTHUIECTRY,
CaMOCTOSITEJIBHOMY TIPUHSTHIO PEIICHUH, CTIOCOOHOM alaTUPOBATHCS K OBICTPO MEHSIOMIMMCS YCIOBUSAM
KHU3HU;

HaIpaBJICHHOCTb 06yqu1/151 Ha CUCTEMATHYCCKOC HpI/IO6IlI€HI/Ie ydamuxcsa K CaMOCTOSITCILHOMN



IO3HABaTEIbHOU ACATCIBbHOCTH, HAYYHBIM MCTOJaM IMO3HAHMA, q)OpMPIpy}OIIII/IM MOTHUBAIIMIO U pa3BUTHUC
CIIOCOOHOCTEH K XMMUU;

obecrieueHne yCIOBHM, CIIOCOOCTBYIOMIMX MTPUOOPETEHNIO 00YUYaIOIIUMHICS OTBITAa Pa3HOOOpa3HON
JeSITETTLHOCTH, TIO3HAHUS i CAMOITO3HAHMUS, KITFOUEBBIX HABBIKOB (KITFOUEBBIX KOMITETEHIINN ), UMEIOIINX
YHHBEPCAbHOE 3HAUYCHUE IS PA3JINYHBIX BUIOB JICATEIHHOCTH;

(dbopMHUpoBaHHE YMEHUI OOBSCHSITH U OLIEHUBATD SIBJICHUS OKPY>KAIOIIET0 MUpa HA OCHOBAaHMH 3HAHUH 1
OTIBITA, TIOTYYCHHBIX MPH U3YYCHUN XUMHH;

(dbopmupoBaHue y 00yUYarOIIUXCS TYMAaHHUCTUYECKUX OTHOIICHUH, TOHUMAaHUSI IEHHOCTH XUMHYECKIX
3HAHWH JUI BEIPAOOTKH SKOJIOTUYECKH 1€JIeCO00pa3HOr0 OBEICHHS B OBITY M TPYAOBOH JIESITEILHOCTH B
IEJISIX COXPAHEHUS CBOETO 3/I0POBBS H OKPY>KAIOLIECH MTPUPOTHON CPEJIbI,

pa3BUTHE MOTHUBAIIUH K O0YYEHUIO, CIIOCOOHOCTEH K CAMOKOHTPOJIIO M CAMOBOCIIUTAHHIO HA OCHOBE
YCBOEHHUSI O0IIEUEIOBEYECKUX IEHHOCTEH, TOTOBHOCTH K OCO3HAHHOMY BBIOOPY MPOQHIIS M HATIPABICHHOCTH
JAbHEHIIET0 00yYeHusI.



COILEPKAHHUE YYEBHOI'O INIPEJIMETA

BemecTBo U XUMHYECKAS peaKkuus

[lepnonnueckuii 3axoH. Ileproauueckas cucrema xumudeckux nemeHToB Jl. . MenneneeBa. Ctpoenue
aTOMOB. 3aKOHOMEPHOCTH B U3MEHEHUH CBOMCTB XUMHUECKUX JIEMEHTOB NEPBBIX TPEX MEPUOIOB, KAJIUS,
KaJIbLIUSI U UX COEIMHEHUI B COOTBETCTBHHM C MOJIOKEHHUEM 3JIeMeHTOB B [lepnoanueckoii cucreme u
CTPOEHUEM HX aTOMOB.

CrpoeHue BeliecTBa: BUJIbl XUMUYECKON CBA3H. TUIIBI KPUCTAIIIMYECKUX PEIIETOK, 3aBUCUMOCTb CBOMCTB
BEILIECTBA OT TUIIA KPUCTAJUIMYECKOM PEIIETKU U BUJIA XUMUYECKOU CBS3H.

Krnaccudukanus 1 HOMEHKIIATypa HEOPTaHUYECKUX BEIIECTB (MEKIyHAPOIHAS ¥ TPUBUAIBHAS).
XUMHUYECKHE CBOMCTBA BEILIECTB, OTHOCSIINXCS K Pa3IMUYHBIM KJIACCaM HEOPTraHUYECKUX COCAMHEHUH,
TeHETUYECKasl CBSI3b HEOPTaHUYECKHUX BEIIECTB.

Krnaccudukanus XuMHUECKUX PEaKIIHid 10 Pa3TUIHBIM IMPU3HAKaM (IO YUCITY ¥ COCTaBYy yYaCTBYIOIINX B
pEaKIuu BEIIECTB, IO TEIUIOBOMY 3((EKTY, 0 U3MEHEHHUIO CTETICHEH OKUCIICHHUSI XUMUYECKIX JJIEMEHTOB,
10 00paTUMOCTH, MO YYACTHIO KaTaau3aTopa). JK30- U SHAOTCPMHUUECKUE PEAKIIH, TEPMOXUMHUYECKHIE
ypaBHEHUS.

[TonsiTHE O CKOpOCTH XUMHYECKOH peakiuu. [ToHsTHEe 00 00paTHMBIX H HEOOPATHMBIX XUMHUYECKIX
peakuusx. [IoHsATHE 0 TOMOT€HHBIX M T€TEPOTreHHbIX peakiusax. [[oHATHe 0 XUMHUYECKOM PaBHOBECHH.
dakTophl, BIUSIONINE HA CKOPOCTh XUMUUECKOW PEAKIIMH U MOJI0KEHUE XUMUYECKOTO PaBHOBECHS.

OKHCINTENBEHO-BOCCTAHOBUTEIBHBIEC PEAKIINH, FIEKTPOHHBIN OaTaHC OKUCIUTEIbHO-BOCCTAHOBUTEIBHOM
peakuuu. CocTaBieHNe YpaBHEHUH OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX PEAKLUI C UCIIOIb30BAaHUEM METO/1a
AJIEKTPOHHOTO OaraHca.

Teopus 3AEKTPOIUTUYECKON JUCCOIMAIIUHU. DICKTPOJIUTHI M HE- AJEKTPOJIUThI. KaTHOHBI, aHWOHBI.
MexaHu3M IUCCOIMAIIAN BEIIECTB C PA3TMYHBIMHU BUAAMU XUMHYECKOU CBsI3H. CTENeHb JUCCOIHAIIIH.
CusbHBIE U CJTa0bIe DJIEKTPOJIHTHI.

Peakuuu nonHoro oOMeHa. Y cioBus NpOTeKaHUs peaklUuii HOHHOro 0OMeHa, MOJIHbIE U COKPAIlEHHBIE
MOHHBIC YpaBHEHUS peakiuii. CBONCTBA KMCIIOT, OCHOBAHHM M COJICH B CBETE MIPEACTABICHHMN 00
AIEKTPOJIUTUYECKOMN Aucconuannu. KauecTBeHHbIe peakiuyi Ha HOHBIL. [IoHSITHE O THIpOIN3€e COEH.

XHUMHUYECKUH IKCIIEPUMEHT: 03HAKOMIIEHHE C MOJEIISIMU KPUCTAIUIMYECKUX PEIIETOK HEOPTaHUYECKUX
BEIIIECTB — METAJIOB M HEMETAIUIOB (TpaduTa 1 amMasa), CJI0KHBIX BEIIECTB (XJI0pUIa HATPHs),
HCCIJIETIOBaHKNE 3aBUCUMOCTH CKOPOCTH XUMHYECKON PEeaKIMK OT BO3ACUCTBUS Pa3IMUHBIX (PaKTOPOB;
MCCIIEA0BAHUE SJIEKTPOIPOBOJHOCTH PacTBOPOB BELIECTB, IPOLIECCA JUCCOLUALUN KUCIIOT, IIEJI0YEh U COJIer
(BO3MOYKHO HCITOJIb30BAHKE BUJICOMATEPHAIIOB); IPOBEICHUE OIBITOB, WILTIOCTPUPYIOMINX MPU3HAKU
MIPOTEKaHUs peakiuii HoHHOro ooMeHa (oOpa3oBaHHe OCa/iKa, BblAeJICHUE ra3a, 00pa3oBaHUE BOJIbI); OMBITOB,
WUTIOCTPUPYIOMINX IPUMEPBI OKUCIUTEIbHO-BOCCTAHOBUTENBHBIX PEaKuil (TOpeHue, peakliuu pa3ioKeHus,
COEJIMHEHUS ); paclio3HaBaHUE HEOPTaHUYECKUX BEUIECTB C MOMOIIbI0 KaYECTBEHHBIX PEaKLUii HA HOHBI,
pelIeHne SKCIEePUMEHTAIbHBIX 3a/1a4.

HeMmeTaabl 1 HX COCIMHCHUHA

OOwas xapakTepucTHKa rajjoreHoB. OCOOEHHOCTH CTPOEHUS ATOMOB, XapaKTE€PHbIE CTENIEHU OKHCIICHHUS.
Ctpoenue u pusnueckue cBOCTBa NPOCTHIX BEIIECTB — rajIoreHOB. XMMUYECKHE CBOMCTBA HA IPUMEpE
XJiopa (B3aUMOJICHCTBHE C METalJIaMH, HEMETallJIaMH, 11e104aMu). XinopoBoaopo. ConsiHas KUCIIOTa,
XMMHUYECKHE CBOWCTBA, [T0JyuyeHHe, NpuMeHeHue. /leificTBre X10pa u XJI0poBOI0po/ia Ha OpraHu3M
yesoBeKa. BaxkHel1e XJI0pHu/Ibl U UX HAXOXKIEHUE B IPUPO/IE.

OOmas xapakrepucThka 31eMeHToB VIA-rpynmbel. OCOOEHHOCTH CTPOEHUS aTOMOB, XapaKTE€pPHbIE CTEIEHU
OKHCJICHHUS.



CrtpoeHue u pu3ndyeckue CBOMCTBA MPOCTHIX BEIIECTB — KUCIOPOJIa U cepbl. AJITOTPONHbBIE MOJUPUKALINN
KHCJIOPOJIa ¥ CEpbl. XUMUYECKHE CBOMCTBA cepbl. CepoBOIOPOI, CTpOeHUE, GU3HUUECKUE U XUMHYECKUE
cBoiicTBa. OKCH/IBI CEphl KaK MPEICTABUTENN KUCIOTHBIX OKCHJIOB. CepHas KUCI0Ta, (pU3NYecKue U
XUMUYECKHE CBOMCTBA (0OIIHE KaK MPEACTaBUTENS Kacca KUCIOT U crienupudecKkre). XuMUIECKHUE
PEaKIMH, JIeXKAIMEe B OCHOBE IPOMBIIIUIEHHOTO crioco0a noyryueHust cepHoil kuciotsl. [lpumenenne. Conu
CEpHOM KHCIIOTBI, KaUeCTBEHHAs peaklus Ha cyiab(ar-uoH. HaxoxaeHnue cepbl M €€ cCOeIMHEHUH B IPUPOJE.
XUMHUECKOe 3arpsi3HEHUE OKPYKAIOLIEH Cpeibl COSMHEHUSMH cepbl (KUCIOTHBIE T0KIH, 3arpsA3HEHUE
BO3/1yXa U BOJJOEMOB), CIIOCOOBI €T0 MPEeJOTBPAILECHHS.

OO0wast xapakTepucTHKa 371eMeHTOB VA-rpynnbsl. OcOOEHHOCTH CTPOSHHS aTOMOB, XapaKTepHbIE CTEIIEHU
OKHCIICHMS.

A30T, pacnpocTpaHeHue B IpUpoOe, pU3HMUecKue U XMMU4eckue cBoiicTBa. Kpyropopot a3ora B mpupose.
AmMMHuak, ero pu3n4ecKkue 1 XMMUUYECKHE CBOMCTBA, MoslydyeHue U npumMeHeHne. Coau aMMOHUS, X
¢bu3nyeckre 1 XMMUYECKHe CBOMCTBa, MpuMeHeHue. KauecTBeHHas peakiys Ha MOHbl aMMOHHMsL. A30THast
KHCIIO0Ta, e€ MoyryueHue, Gu3n4eckue 1 XuMUUYecKue cBoiicTBa (001Me Kak MpeIcTaBUTEeNs Kilacca KUCIIOT U
cneuuduyeckue). Mcnoap3oBaHue HUTPATOB U COJICH aMMOHHUS B KAU€CTBE MUHEPATIbHBIX y100pEHUH.
XUMHUUECKOE 3arps3HEHUE OKPYXKatoILeH cpesibl COeTUHEHNUAMU a30Ta (KUCIOTHBIE TOKIH, 3arps3HEHUE
BO3/yXa, IOYBBI U BOJAOEMOB).

docdop, amnorponHsle Moaudukanuu pochopa, pusnueckue U XuMudeckue cBorcTBa. Okcua
docdopa(V) u pochopnas kucinota, pusnueckre 1 XUMHUIECKUE CBOMCTBA, MoyueHue. Vcnonp3oBaHue
¢dochaToB B kKauecTBE MUHEPAIBHBIX Y100PCHUH.

OO6mas xapakrepucThka 31eMeHToB [VA-rpynmnel. OCOOEHHOCTH CTPOEHUS aTOMOB, XapaKTE€PHbIE CTEIEHU
OKHCJICHHUS.

VYraepon, auloTporHble MOJU(BHUKALIMU, PACHPOCTPAHEHUE B IPUPOJE, (PU3UUECKHE U XUMHUUECKUE
cBoiicTBa. AncopOuus. Kpyrosopot yriaepona B npupose. OKCUIbl yriiepoaa, ux Gu3ndeckue 1 XUMUYECKUe
CBOWCTBA, JICIICTBHE HA KHUBBIE OPTaHU3MBI, I0JIyY€HHE U IPUMEHEHUE. DKOJIOTHYECKUE MTPOOIIEMBI,
CBsI3aHHBIE C OKcuoM yriaepona(IV); runoresa rinodaabHOro NOTEMICHUS KIMMAaTa; TapHUKOBBIHN 3 (eKT.
VYronbHas KUCIIOTa U €€ COJH, UX (PU3NYECKUE U XUMHUYECKUE CBOICTBA, MOIyYeHUE U IPUMEHEHHUE.
KavectBenHas peakius Ha KapOoHAT-HOHBI. Vcnonp3oBaHue KapOOHATOB B OBITY, METHUIIMHE,
IIPOMBIIIJIEHHOCTH U CEJIBCKOM XO35HCTBE.

IlepBoHauanbHBIE MOHATHUS 00 OPraHUYECKUX BEIIECTBAX KaK O COSTUHEHUAX yriepoaa (MeTaH, 3TaH,
STUJIEH, alleTUJIEH, STaHOJ, INIMLEPHH, YKCyCHasl KucioTa). X coctaB u xumuueckoe crpoenue. Ilonsarue o
OMOJIOTMYECKH BAaXKHBIX BEIIECTBAX: )KHUpax, OelKax, yriaeBoJax — U UX POJIM B )KU3HU YEJIOBEKA.
MatepuanbHOe €AMHCTBO OPIraHUYECKUX U HEOPTaHUUECKUX COCIUHEHHM.

Kpemnuuii, ero puznyeckre 1 XMMHUUECKUE CBOMCTBA, OJTy4YeHUE U TpuMeHeHne. CoeTMHeHNsT KPEMHUS B
npupoze. Obue npeacrasnenus 06 okcuae kpemuusi(IV) u kpemuueBoit kuciore. CHIIMKATHL, UX
UCTIOJIb30BaHUE B OBITY, MEIUIIMHE, TPOMBIIIJICHHOCTH. BaskHelne cTponTenbHble MaTepHuaibl: KEpaMuKa,
CTEKJIO, IEMEHT, 0eTOH, kene300eToH. [Ipo0iaeMbl 6€30macHOro NCTIONB30BaHUS CTPOUTENBFHBIX MAaTEPHUAIIOB
B [TIOBCETHEBHOM KU3HH.

XUMHUECKUH SKCIIEPUMEHT: U3y4YeHHE 00pa3I[0B HEOPTAaHUIECKUX BEIIECTB, CBOUCTB COJISTHOW KHCIIOTHI;
MPOBE/ICHUE KAUECTBEHHBIX PEaKIMil Ha XJIOPHUI-HOHBI M HAOJIOJCHNE TPU3HAKOB UX MPOTEKAHUS; OIBITHI,
oTpakaronme GU3NIeCKre 1 XUMHUECKUE CBOICTBA TaJIOTEHOB M X COCTUHEHUH (BO3ZMOXKHO MCIIOIh30BAHNE
BHJIEOMATEPHAJIOB); 03HAKOMJICHHE ¢ 00pa3liaMu XJIOPHUIOB (TAJIOT€HUIOB); 03HAKOMIJICHHE C 00pa3aMu
cepbl ¥ €€ COeIMHEHUSIMU (BO3MOYXKHO MCITI0JIb30BaHNE BUIEOMATEPHUAJIOB); HaOII0IEHNE IpoLiecca
0o0yrnuBaHus caxapa Mo JeHCTBUEM KOHIIEHTPUPOBAHHOM CEpHON KUCIOThI; U3yUYEHUE XUMUYECKUX
CBOICTB pa30aBICHHON CEPHOI KUCIIOTHI, IPOBEACHUE KaUeCTBEHHOW peakuy Ha CyJb(aT-uoH u
Ha0JII0/IeHUE MpU3HaKa e€ MPOTEeKaHus; 03HAKOMJIEHHE C (U3NYECKUMU CBOWCTBaMHU a30Ta, (pocopa u ux



coelMHeHUH (BO3MOXHO MCIIOJIb30BaHUE BUAEOMATEPHUAIIOB), 00Opa3aMu a30THBIX U (HOCPOPHBIX
yA00peHuii; mojyuyeHue, cooupanue, pacrio3HaBaHUe U U3y4YEHHUE CBOIICTB aMMHaKa; MPOBEACHUE
KauyeCTBEHHBIX peaklUii Ha HOH aMMOHUA U (ocaT-uOoH U U3yUYeHHE MPU3HAKOB UX MIPOTEKAHUS,
B3aMMO/ICIICTBIE KOHLIEHTPUPOBAHHON a30THON KHUCIIOTHI C MEJIbIO (BO3MOKHO HUCIIOJIb30BAHUE
BHJICOMATEPHAIIOB); U3yUYEHHE MOCIICH KPUCTAIUTMIECKUX PEETOK anmasa, rpadura, Qyiepena;
03HAKOMJIEHHE C MPOIIECCOM a/ICOPOIIMU paCTBOPEHHBIX BEUIECTB AKTUBUPOBAHHBIM YTIEM U YCTPONCTBOM
MIPOTUBOTa3a; Moy4eHue, CoOupaHue, pacro3HaBaHrue U U3yUYeHUE CBOWCTB YIJIEKUCIIOrO T'a3a; MpoBeACHNE
KaueCTBEHHBIX peakluii Ha KapOOHAT- U CHJIMKAT-UOHBI U U3y4YEHHE MPU3HAKOB UX MMPOTEKAHMUS,
03HAKOMJICHHE C MPOAYKIHEH CHIIMKATHON MPOMBIIUIEHHOCTH; PEIlIEHNE SKCIIEPUMEHTAIbHBIX 3a/1a4 110 TeMe
«Baxxnele HeMeTaIbl U UX COSAUHEHUSY.

MeTajibl ¥ UX COCIMHCHHUHA

OO61mas xapakTeprucTHKa XUMHUECKHX 2JIEMEHTOB — METaJUIOB Ha OCHOBAHUH WX TOJIOKCHHSI B
[Tepuoanueckoii cucreme xumudeckux ssemMeHToB J1. 1. MenneneeBa u ctpoenus aroMoB. CTpoeHue
MeTaJUI0B. MeTtajuinueckas CBsI3b U METANIMYECKask KPUCTAIUITMYECKAs peIIETKA. DIEKTPOXUMUYECKUN PsiT
HANpsDKEHUH MeTalioB. GU3NYEeCcKUe U XUMUYECKHE CBONCTBA MeTaJIoB. O01IKe CriocoObI MOTyUYeHHS
MeTasuioB. [ToHATHE 0 KOPPO3UM METAJIIIOB, OCHOBHBIE CIIOCOOBI 3aIMTHI UX OT KOppo3uu. CruiaBsl (CTajb,
YyT'YH, JIOPaTIOMUHUN, OPOH3a) U UX MPUMEHEHHE B OBITY U IPOMBIILIEHHOCTH.

[lenounble MeTaiIbL: TTONIOKEHUE B [leproanueckoit cucreme xumuyeckux 3yemeHToB /. . Menneneesa;
CTpPOEHHE UX aTOMOB; HaXOXKJIeHUe B pupoje. Puznueckre u XUMUYECKUE CBOMCTBA (Ha MPUMEpPE HATPUS U
kanusi). OKCHJIBI U THAPOKCUABI HATPUS U Kanud. [[puMeHeHre Men0uHbIX METAJIOB U UX COeIUHEHUH.

[[{enouyHo3eMenbHbIE METAUIBI MATHUM U KaJbLUi: 1o0xkeHue B [lepuoanueckoil cucreMe XUMHUYECKUX
aneMeHTOB /[. 1. Menaeneesa; CTpOeHUE UX aTOMOB; HaX0XKAEHUE B Ipupoe. PU3nyecKue 1 XuMHIECKUE
CBOIICTBa MarHus M Kanblus. Baxkueiimume coenHeHus Kanblusl (OKCUI, THAPOKCHU, CONH). KECTKOCTH
BOJIBI M CTIOCOOBI €€ yCTpaHEeHHsI.

AmomuHuil: nonoxenue B [lepuonnueckoii cucreMe xumuyeckux snemeHToB . M. Menpeneesa;
CTpPOEHHE aToMa; HaXOXKJeHUE B mpupoje. Puznyeckrue 1 XUMHUIECKUE CBOWCTBA AMFOMUHMS. AM(OTEpHbIE
CBOMCTBA OKCHJIA U TUAPOKCH]IA ATFOMUHHSL.

XKeneso: nonoxenue B [lepuoguueckoii cucreme xummuueckux anemenToB /1. 1. Menneneesa; ctpoenue
aToMma; HaxoxAeHue B mpupoje. Pusnueckue 1 XMMUYECKUEe CBOMCTBA xkene3a. OKCHUIbI, THIPOKCUIBI U COJIH
skenesa(ll) u xeneza(Ill), ux coctas, CBONCTBA U MOJIyYEHHE.

XUMUYECKUH IKCTIEPUMEHT: O3HAKOMIIEHUE C 00pa3liaMyu METAJIOB U CILIABOB, UX (PU3NICCKUMU
CBOMCTBAMH; U3YUEHHUE PE3YJbTATOB KOPPO3UH METAILIOB (BO3MOKHO UCIIOIB30BAHKNE BUACOMATEPUATIOB),
0COOCHHOCTEH B3aMMO/ICHCTBUS OKCUA KAIIBILIUS U HATPUS C BOJIOW (BO3ZMOYKHO MCTIOIh30BAHUE
BHJIEOMATEPHAJIOB); UCCIEAOBAaHUE CBOMCTB KECTKOM BOJBL; ITpoOLiEcca TOPEHHUS JKelle3a B KUCIOPO/Ie
(BO3MOXHO HCTIOIB30BAHUE BUIEOMATEPUAIIOB); MPU3HAKOB MIPOTEKAHUS KAU€CTBEHHBIX PEAKIUN HA MOHBI
(MarHus, Kanplys, amroMuHuS, nuHKa, xkene3a(ll) u sxxenesa(Ill), mequ(Il)); HabmoneHue u onucaHue
MIPOIIECCOB OKPAITMBAHMS TNIAMEHH MOHAMU HATPUS, KA U KAJIbLHS (BO3MOKHO MCIIOJIb30BaHUE
BHJIEOMATEPHAIIOB); UCCIe0BaHUE aM(OTEPHBIX CBOMCTB THAPOKCH/IA ATFOMUHUS U TUAPOKCHU/IA IIMHKA;

PECIICHUC SKCIICPUMEHTAJIBHBIX 3a/1a4 110 TEMC «Baxaenme MeTalIbl U1 UX COCIUHCHUA) .
XuMus U OKpy:KamoLas cpeaa

HoBsie maTepuansl 1 TexHOJIOrMU. BemecTBa u MaTepuaibl B TOBCEIHEBHOM KU3HU YEJIOBEKA. XUMUS U
310poBhe. bezonacHoe ucnosib30BaHNE BEIIECTB U XUMUYECKUX peakiuii B ObiTy. [lepBas momorp npu
XUMUYECKHUX 0’KOTaxX U OTpaBieHUsIX. OCHOBBI IKOJIOTHYECKON TPaMOTHOCTH. XUMHYECKOE 3arps3HEHNe
OKpY’KaroIIeH cpensl (TpeaesibHas nomyctumas konuentpanus semects — [1JIK). Pons xumuu B pemennn
AKOJIOTHYECKUX TIPOOIEM.



[IpupoaHbIe HCTOYHUKH YTIIEBOAOPOJOB (yroJib, IPUPOIHBIN ra3, HePTh), MPOAYKTHI UX MEPEpadbOTKU, UX
POJIb B OBITY U IPOMBIIUIEHHOCTH.

XUMHUYECKUH SKCIIEPUMEHT: U3y4YeHue 00pa3l0oB MaTepUaJIOB (CTEKIIO, CIUIaBbl METAJIJIOB, IIOJIMMEPHBIE
MaTepHuabl).

MesknpeamMeTHble CBSI3H

Peanm3zarus MeXIpeAMETHBIX CBS3CH MPU U3yUYEHUH XUMHUHU B 9 KJlacce OCYIIECTBIISETCS Uyepe3
MCIIOJIb30BaHUE KaK OOIIUX €CTECTBEHHO-HAYYHBIX TIOHATUH, TaK M MIOHATHH, SBIISIOMIUXCS CUCTEMHBIMH IS
OTJICJIBHBIX MPEJAMETOB €CTECTBEHHO-HAYYHOTO ITMKJIa. Peann3anus MexXpeIMETHBIX CBSI3eH MPU U3YYCHHUN
XMMHH B 9 KJ1acce OCYIISCTBIIICTCS Yepe3 UCIOJIb30BaHNE KaK OOIIMX eCTECTBEHHO-HAYYHBIX OHATHH, TaK
MOHSITHIH, ABJISIONIUXCS CHCTEMHBIMU JJIs OTJICBHBIX MPEAMETOB €CTECTBEHHO-HAYYHOTO ITUKJIA.

OO01re eCTeCTBeHHO-HAYYHbIC TIOHATHS: HAyUHBIH (DAaKT, TUIIOTE3a, 3aKOH, TCOPHSI, aHAIHM3, CHHTE3,
KJIaCCU(UKALUs, TICPUOJTUIHOCTD, HAOJIOICHUE, SKCIIEPUMEHT, MOJICJTUPOBAHUE, H3MEPEHUE, MOJICITb,
SIBIICHUE, TAPHUKOBBINA 3()(HEKT, TEXHOIOTHSI, MATCPHAIBI.

dusnka: MaTepusi, aTOM, JJICKTPOH, TPOTOH, HEUTPOH, UOH, HYKJIH]I, H30TOIIbI, PaTHOAKTUBHOCTH,
MOJICKYJIa, IEKTPHUUECKUH 3apsijl, TPOBOTHUKH, MTOTYIIPOBOJIHUKH, TUIIICKTPUKH, (POTOIJIEMEHT, BEIIECTBO,
TeJ0, 00BEM, arperaTHOe COCTOSIHME BEIIECTBA, ra3, PACTBOP, PACTBOPUMOCTD, KPUCTAJUIMYCSCKAs PEIIETKA,
CIUIaBbl, GU3NYCCKHUE BEIIMYMHBI, CAMHUIBI U3MEPEHUS, KOCMHUECKOE IPOCTPAHCTBO, TUTAHETHI, 3BE3IHI,
Comnnie.

buonorus: ¢porocunres, npixanue, Ouocdepa, IKocucTeMa, MUHEPAIbHbBIE YIOOPEHHSI, MUKPOIIIEMEHTHI,
MaKpO3JIEMEHTHI, MUTATEIbHBIE BEIIECTBA.

I'eorpacdus: atmocdepa, ruapochepa, MUHEPAIbI, TOPHBIE TTOPOIBI, MTOJIE3HBIE HCKOMAeMbIE, TOTLINBO,
BOJIHBIE PECYPCHI.



ININIAHUPYEMBIE OBPA3OBATEJIBHBIE PE3YJIbTATHI

I/I3yquHe XMMHH B 9 Ki1acce HaIpaBJICHO HAa JOCTUIKCHUC 06y‘-IaIOH_[I/IMI/IC$I JIMYHOCTHBIX, MCTAITPCAMCTHBIX

U TIPEIMETHBIX PE3yJIbTaTOB OCBOCHUS Y4eOHOI O MpeiMeTa.

JIMYHOCTHBIE PE3YJIBTATHI

JIMYHOCTHBIE Pe3yIbTaThl OCBOCHHS MPOTPaAMMBbI OCHOBHOTO 00IIIET0 00pa30BaHUs JOCTUTAIOTCS B X0OJI€
00y4YeHUs XMMHH B €IUHCTBE YICOHOH M BOCITUTATEILHOU e TeNbHOCTH OpraHu3aiii B COOTBETCTBUHU C
TPaJIULIMOHHBIMU POCCUMCKUMHU COLMOKYJIbTYPHBIMH U 1yXOBHO-HPABCTBEHHBIMHU LIEHHOCTSMU, TPUHATHIMU
B 0OIIIECTBE MpaBUIAMH U HOPMaMH TIOBEJICHUS U CIIOCOOCTBYIOT MPOIeccaM CaMOTIO3HAHHUSI, CAMOPA3BUTHS
U COIMATTN3AIH 00yYaIOIIUXCS.

JIM9HOCTHBIE Pe3yIbTAaThl OTPAKAIOT CHOPMUPOBAHHOCTH, B TOM YHCJIC B YACTH:

IMaTpuoTHYECKOr0 BOCIMTAHUS

1) IEHHOCTHOTO OTHOIIEHHUS K OT€YECTBEHHOMY KYJIbTYPHOMY, HCTOPHUUECKOMY U HAYyYHOMY HaCJIe/IHIO,
MMOHUMaHUS 3HAYCHHS] XUMHYECKOW HAYKH B )KM3HU COBPEMEHHOTO OOIIECTBA, CTIOCOOHOCTH BJIA/ICTh
JIOCTOBEpHOM MH(OpMaIen 0 MepeIoBbIX JOCTHKEHHUSIX U OTKPHITHIX MUPOBOM M OT€YECTBEHHON XHUMUH,

3aMHTEPECOBAHHOCTH B HAYYHBIX 3HAHUSAX 00 YCTPOHCTBE MHpa U OOIIIECTBA;

I'paxnanckoro Bocnutanus

2) MNPEACTABJIICHUA O COMUAJIBHBIX HOpMax U MnpaBujiax MCKINIHOCTHBIX OTHOIIIEHUH B KOJIJICKTHUBCEC,
KOMMYHHMKaTUBHOW KOMIIETEHTHOCTH B OOIIIECTBEHHO MOJIE3HON, yUeOHO-MCCIIEI0BATENLCKOM, TBOPUECKOH U
APYyrux BUaax ACATCIbHOCTU, TOTOBHOCTH K pa3H006pa3H0ﬁ COBMECTHOM ACATCIIBHOCTH ITPH BBIITIOJTHCHHUN
y‘I€6HBIX, IMO3HAaBAaTCJIbHBIX 3a41a4, BBINIOJIHCHUN XUMHUYCCKUX SKCIICPUMCHTOB, CO3JaHNN y‘I€6HBIX ITIPOCKTOB,
CTPEMJICHUA K B3aMMOIIOHUMAHHWIO U B3aMMOIIOMOIIHU B ITPOLECCE ITOH y‘—IG6HOI>i JACATCIIBHOCTH, TOTOBHOCTHU
OLICHUBAThH CBOE MOBEACHHUEC U MMOCTYIIKHU CBOUX TOBapHIHGﬁ C MO3MIIMH HPAaBCTBCHHLIX U IIPABOBBIX HOPM C

Y4ETOM OCO3HAHUS MTOCIENCTBUI MOCTYIIKOB;

[{leHHOCTH HAYYHOTO MO3HAHUA

3) MUPOBO33pEHYECKUX MTPEICTABICHHUI O BEIIECTBE U XUMUYECKOM peakluu, COOTBETCTBYIOLIUX
COBPEMEHHOMY YPOBHIO Pa3BUTHUS HAYKH U COCTABIISIOLIUX OCHOBY JJIsi HOHUMAaHUs CYIIHOCTH HAyYHOU
KapTUHBI MUPA; MIPEICTABICHUI 00 OCHOBHBIX 3aKOHOMEPHOCTSX Pa3BUTHUS IPUPO/IbI, B3aUMOCBSI3AX
YeJoBeKa C MPUPOIHON CPEIOH, O pOIU XUMHUHU B TO3HAHUU ITUX 3aKOHOMEPHOCTEN;

4) mo3HaBaTeIbHBIX MOTHBOB, HAIIPABJIICHHBIX HA MOJIY4YeHHE HOBBIX 3HAHUN MO XUMHH, HEOOXOTUMBIX JJIs
00BSICHEHHS HAOJIFOTaEMBIX TIPOIIECCOB U SBIICHUI;

5) mo3HaBaTeNbHON, HHHOPMAITMOHHOW U YUTATEIBCKOM KYJIBTYPBI, B TOM YHCJIC HABBIKOB
CaMOCTOSITENIbHOM pabOThI ¢ yUeOHBIMU TEKCTAMH, CIIPABOYHOM TUTEPATYPOil, TOCTYHBIMU TEXHUYECKUMU
cpencTBaMu MHGOPMAITMOHHBIX TEXHOJIOTHIA;

6) uaTepeca K 00y4eHHUIO U TO3HAHUIO, TI0003HATENILHOCTH, TOTOBHOCTH M CIIOCOOHOCTH K
caM000pa30BaHHUIO, TPOEKTHOM U UCCIIEI0BATENbCKON AESITENIHOCTH, K OCO3HAHHOMY BBIOODY
HAIPaBIEHHOCTH U YPOBHS 00yUYeHUS B JajbHEMIIEM;

®opMupoBaHUsl KYJbTYPbI 310POBbs

7) 0CO3HaHUS IEHHOCTH KU3HU, OTBETCTBEHHOI'O0 OTHOIICHHSI K CBOEMY 37J0POBbIO, YCTAHOBKHU Ha
3[IOPOBBI 00pa3 KU3HU, OCO3HAHUS MOCIEICTBUN U HETIPUSATHUS BPEIHBIX MPUBBIYEK (YHOTpEOICHUS
aJIKOTOJIsl, HAPKOTHKOB, KypEHHSs), HEOOXOIUMOCTH COOTIOACHHMSI MPaBUJI 0€30MaCHOCTH MPU OOpAIlIEHUH C
XUMHYECKUMHU BEUIECTBAMH B ObITY U peaibHOMN KH3HHU;

TpyaoBoro BocnuTaHus
8) uHTEepeca K MPaKTHUECKOMY M3YUYEeHHUIO Ipodeccruii U TpyAa pa3InuHOro poja, yBaKeHHE K TPyAy U



pe3yibTaTamM pr,]lOBOfI JACATCIBHOCTH, B TOM YHCJIC HA OCHOBEC IIPUMCHCHUSA MMPEAMETHBIX 3HAHUH 110 XUMHU,
OCO3HAHHOTO BHIOOPA WHAWBUIYATBHOMN TPAEKTOPUH TPOIOIDKEHUST 00pa30BaHHS C YIETOM JIMYHOCTHBIX
WHTEPECOB M CIIOCOOHOCTH K XMMHH, OOIIECTBEHHBIX HHTEPECOB M TIOTPEOHOCTEH; YCIICIITHOM
poeCCHOHATLHOMN IEATENIFHOCTH B Pa3BUTHS HEOOXOAUMBIX YMEHHIA; TOTOBHOCTD a/IalITHPOBATHCS B
npodeCCHOHATBLHOM cpejie;

IKO0JIOrHIeCKOr0 BOCIIUTAHUSA

9) sKoJOTHYECKH 11e71ecO00Pa3HOT0 OTHOMICHUS K IPUPOC KaK UCTOYHUKY KM3HU Ha 3emiie, OCHOBE &
CyIIECTBOBaHUS, TOHMMaHUS IIEHHOCTH 3JJ0POBOTO U O€30macHOr0 o0pa3a KU3HH, OTBETCTBEHHOTO
OTHOIIECHHUS K COOCTBEHHOMY (DM3MYECKOMY U NICUXUYECKOMY 370POBBIO, OCO3HAHUS IICHHOCTU COOJIIOICHHS
npaBujI 6€30MacHOTO MOBEACHHS P Pa0d0TEe C BEIISCTBAMH, a TAK)KE B CUTYAILUSX, YTPOXKAIOIINX 3I0POBBIO
W >KU3HM JTIOJCH;

10) cnocoOHOCTH MPUMEHSTh 3HAHUS, ITOTy4aeMble TIPH U3YUYCHUH XUMUU, JJIS PEIICHUS 3a/1a4, CBA3aHHBIX
C OKpY’Karolen IpUpOIHOM cpeioi, MOBBIIIEHUS YPOBHS YKOJIOTUYECKOH KYIbTYPhl, OCO3HAHUS
r7100aJIbHOTO XapaKTepa SKOJOTHYECKUX MPOoOJIeM U IMyTel UX pelleHus: HOCPEACTBOM METOJIOB XUMUMU;

11) 5K0J0rHYECKOr0 MBIIUICHHSI, yMEHHSI PyKOBOJCTBOBATHCS UM B [T03HABATEIHHON, KOMMYHUKATUBHOMN U
COITMATbHOM MPAKTHKE.

METAINIPEJMETHBIE PE3YJIbTATBI

B cocTaBe meTanpeMeTHBIX Pe3yJIbTaTOB BBIACISAIOT 3HAYUMBIC I (DOPMHUPOBAHUS MHUPOBO33PEHUS
oOmieHayYHbIe TOHATHSA (3aKOH, TEOPHs, TPUHIIUIL, TUIIOTE3a, PaKT, CUCTEMA, MPOIIecC, IKCIIEPUMEHT U JIp.),
KOTOPBIE UCIOJIB3YIOTCS B €CTECTBEHHO-HAYYHBIX YUEOHBIX MpeIMeTaxX U MO3BOJISIOT HA OCHOBE 3HAHUH U3
ATHX MPEIMETOB POPMHUPOBATH MPEICTABICHUE O LIEJIOCTHOM HAy4YHOU KapTUHE MUPA, U YHUBEPCAIIbHBIC
y4eOHbIe JeicTBU (IT03HABATEIbHBIEC, KOMMYHUKATUBHBIC, PETYJISATUBHBIE), KOTOPHIE 00€CIIeYBAIOT
(dbopMUpOBaHNE TOTOBHOCTH K CAMOCTOSITEIbHOMY TUTAHUPOBAHHIO M OCYIIECTBICHUIO YIEOHOM
JIeSITCIIbHOCTH.

MeTtanpeamMeTHbIe pe3yabTaThl OCBOSHUS 00pa30BaTEeIbHON MPOTPaMMBI 110 XUMUU OTPAXKAIOT OBJIa/ICHUE

YHUBCPCAJIbHBIMHU ITO3HABATCIIbHBIMU I[eI\/'ICTBI/I}IMI/I, B TOM 4HUCIJIC:

ba30BbIMH JIOrHYeCKHUMH e CTBUAMHU

1) yMeHMEM HCII0JIB30BATh IPUEMBI JIOTHUECKOTO MBILUIEHUS TP OCBOCHUH 3HAHUM: PACKPBIBATh CMBICI
XUMHMUYECKUX MOHATUH (BBIAENIATH X XapaKTEpHbIE IPU3HAKH, YCTAaHABIMBATh B3aUMOCBS3b C APYTUMU
MOHSATHUSMH ), HCIIOJIb30BATh MOHATHUS 7151 0OBSCHEHUS OTJCIBHBIX (DAKTOB U SBJICHUI; BEIOUPATh OCHOBAHUS
U KPUTEPUU JIJIs KITACCH(PHUKAIIMY XUMUYECKUX BELIECTB M XUMHUUECKUX PEAKIIUIA; yCTaHABIUBATH IPHYUHHO-
CJICJICTBEHHBIE CBSI3U MEKIY O0BEKTaMHU M3YUYCHHUS; CTPOUTD JIOTUYECKHE PACCYKACHUS (MHIYKTUBHBIE,
JIelyKTUBHBIE, 110 AHAJIOTUH); JEJIaTh BBIBOJBI U 3aKIIOYCHNUS;

2) yMEHHEM NIPUMEHSTH B MPOLIECCE O3HAHUS MOHATUS (MPEAMETHBIE U METAalIPEIMETHBIE),
CUMBOJINYECKHUE (3HAKOBBIE) MOJIENH, UCIIOJIB3YEMBIE B XUMHH, IPEOOPa30BbIBATh IIUPOKO IPUMEHSIEMbIE B
XMMHUHU MOJETbHBIE TPEICTABICHUS — XUMHUYECKHI 3HAaK (CHMBOJI 2JIEMEHTA), XUMHUYECKas popMmyIia u
ypaBHEHHE XMMUYECKON peaKkIii — MPHU PEIIeHUH Y4eOHO-TI03HABAaTEeNIbHBIX 3a/1a4; ¢ YIYETOM STHX
MO/ICIIBHBIX MPEICTABICHUH BBISBIATH U XapaKTEPU30BaTh CYIIECTBECHHbIEC TPU3HAKH N3Y9aeMbIX OOBEKTOB
— XMMHUYECKHUX BEUIECTB U XMMUUECKHUX PEAKIMii; BBISBIATH OOIINE 3aKOHOMEPHOCTH, IPUUUHHO-
CJIEJICTBEHHBIE CBS3M U IPOTUBOPEUNS B U3yUaEMbIX IIPOLIECCaX U ABJICHUIX; IIpeaIaratb KpuTepuu Ass
BBISIBIICHHSI THUX 3aKOHOMEPHOCTEH M TPOTHBOPEUHIL; CAMOCTOATEIBHO BEIOUPATH CIIOCO0 pelIeHus y4eOHOH
3a7a9u (CpaBHUBATH HECKOJIBKO BApUAHTOB PEUICHHUS, BHIOMPATh HanOoIIee MOAXO0 NN C yIETOM

CaMOCTOSITEJILHO BBIJIETICHHBIX KPUTEPUEB);

ba3oBbIMHU HcCCII€I0BATENLCKUMHU TeHCTBUAMH



3) YMCHHUEM HCIT0JIB30BATh MMOCTABJICHHBIC BOITPOCHI B KAUCCTBC HHCTPYMCHTA ITO3HAHUA, 4 TAKKC B
Ka4ecTBE OCHOBBI JIJIsl POPMUPOBAHUS TUIIOTE3BI IO TPOBEPKE MPABUIBHOCTH BBICKA3bIBAEMBIX CYKICHHIA;

4) npuoOpeTeHue OmbITa MO IUTAHUPOBAHUIO, OPTAaHU3AIMU U MTPOBEACHUIO YYCHHYECKIX KCIIEPIMEHTOB:
yYMEHHE HaOII0IaTh 32 X0JI0M TPOIIecca, CAMOCTOATEIBHO MPOTHO3UPOBATh €TI0 PE3yNbTaT, (HOpMyITUpOBATh
0000IIeHNs ¥ BEIBOJIBI TIO PE3YJIbTaTaM MPOBEAEHHOTO OMBITA, UCCIIEIOBAHMS, COCTABIATH OTYET O
MpoJIeTIaHHOM paboTe;

Paboroii ¢ nundpopmanueii

5) ymMeHueM BbIOUpaTh, aHATU3UPOBATH U HHTEPIPETUPOBATH HH(OPMALIMIO PA3IMYHBIX BUIOB U (hopM
MIPEJICTaBICHHUSI, MTOJIy4aeMyI0 U3 Pa3HbIX HICTOYHHUKOB (HAYyYHO-MIOMYJISIpHAS JTUTEpaTypa XUMUYECKOTO
coJiepKaHus, CIIpaBOYHbIE TOcOOUs, pecypchl IHTepHeTa); KpUTUUECKH OLEHUBATh MPOTHUBOPEUYUBYIO U
HEJOCTOBEPHYIO HHPOPMAITHUIO;

6) yMEeHHEM MIPUMEHSITh pa3INuHble METObI M 3alPOCHI IIPH MOMCKE M 0TOOpe nHpopMau u
COOTBETCTBYIOIIMX JaHHBIX, HEOOXOAUMBIX ISl BBIIIOJIHEHUSI yU€OHBIX U MMO3HABATENbHBIX 3a/1a4 OIpe-
JENEHHOTO THIIA; IPUOOPETEHUE OMBITa B 00JIACTH HCIIOIb30BaHM HHPOPMAIIHOHHO-KOMMYHUKATUBHBIX
TEXHOJIOTHi1, OBJIAJIEHUE KYJIbTYpPOIl aKTUBHOI'O UCIIOJIb30BAHMS PA3JIMUHBIX IOUCKOBBIX CUCTEM;
CaMOCTOSITENILHO BBIOUPATh ONTUMANBHYIO (OpMY MpeacTaBIeHH MHPOPMAINK U UILTIOCTPUPOBATH
peliaeMble 3a/1a4i HECIOKHBIMH CXEMaMH, TuarpaMmmMamMu, IpyrumMu popmMamu rpa@uku 1 UxX
KOMOMHAIIUSIMHU;

7) yMEeHHEM UCIONIb30BaTh U aHAJIM3UPOBATH B Mpoliecce yueOHON U HCCIe0BaATEIbCKOM NeITENbHOCTH
UH(GOPMAILIMIO O BIUSHUU MTPOMBINIJICHHOCTH, CETLCKOTO X0341CTBA U TPAHCIIOPTA HA COCTOSIHUE
OKPYXKaIOIIEH IPUPOIHOU CPElIbL;

YHuBepcaabHbBIMH KOMMYHHUKATUBHBIMH JeHCTBUSIMU

8) yMeHueM 3a7aBaTh BOMPOCHI (B X0J1€ AMATIOTA U/WIH JUCKYCCHH) TIO CYIIECTBY 00CYXIaeMOI TEMBI,
(bopMyIIMpPOBaTh CBOU MPEIOKEHHUS OTHOCUTENIBHO BBIMOJHEHUS TTPEIJIOKEHHON 3a/1a4H;

9) mproOpeTeHue OMbITa MPE3ECHTAIIMH PE3YIHTATOB BBIOJHEHUSI XUMHUUYECKOTO KCIIEPUMEHTA
(;mabopaTopHOro OMmbITa, Ta00PATOPHOM PabOTHI IO UCCIIECOBAHUIO CBOMCTB BEIIECTB, yUeOHOTO MPOCKTA);

10) 3aMHTEpEeCOBAaHHOCTh B COBMECTHOM CO CBEPCTHUKAMHU [MO3HABATEILHOM U UCCIEI0BATEIbCKOMN
JESITEIbHOCTH MPH PEIICHHH BO3HUKAIOIIUX MPOOJIEeM Ha OCHOBE y4€Ta OOIINX HHTEPECOB M COTJIACOBAHHUS
no3uIii (00CcyXIeHus, 0OMEH MHCHHUSIMH, «MO3TOBBIC IITYPMbD», KOOPIUHAINS COBMECTHBIX JICHCTBHIA,

OIpeieIeHne KPUTEPUEB TI0 OLIEHKE KaueCTBa BBHITIOJTHEHHOM pabOTHI U JIp.);

YHuBepcaabHBIMH PeryJsSITUBHBIMH el CTBUAMH

11) yMeHneM caMoCTOSITENIEHO ONPEIEIISTh €T 1EATENbHOCTH, IJIAHUPOBATh, OCYILIECTBIISATD,
KOHTPOJIMPOBAThH U MPH HEOOXOAMMOCTH KOPPEKTHPOBATH CBOIO JESTEIBHOCTD, BRIOUPATh Hanboee
3¢ PEeKTUBHBIE CITOCOOBI pelIeHs YIeOHBIX U TTO3HABATENBHBIX 3a/1a4, CAMOCTOSITEIFHO COCTABIIATh MU
KOPPEKTUPOBATh IPEII0KEHHBIN aITOPUTM JIEUCTBUH IIPH BBIIIOJIHEHUH 3aJaHUI C YYETOM IOJIy4ECHUS
HOBBIX 3HAHUH 00 U3ydaeMbIX 00BEKTaX — BEIECTBAX U PEAKIIUAXK; OLICHUBATH COOTBETCTBHE MOTYYSHHOTO
pe3yJibTaTa 3asiBJICHHOMW LIEIH;

12) ymeHuEeM UCIOJIb30BaTh U aHATU3UPOBATh KOHTEKCTHI, IIPE/IJIaraéMbl€ B YCIOBUH 3aJJaHUH.

INPEAMETHBIE PE3YJIbTATDBI

B cocraBe mpeMeTHBIX Pe3yIbTaTOB IO OCBOCHUIO 003aTEILHOTO COACPIKAHMUS, YCTAHOBIEHHOTO JJaHHOU
MIPUMEPHOI pabouei mporpaMmMoil, BBIJICTSIOT: OCBOSHHBIE O0YYAIOIIMMUCS HAyYHbIC 3HAHUS, YMEHUSI U
CIOCOOBI ACUCTBHIA, CTICTIU(PUICCKIE TSI PEAMETHON 00J1acTH « XUMUS», BUJIBI IEATEITHHOCTH TI0
MOJTyYCHUIO0 HOBOTO 3HAHMSI, €70 HHTEPIIPETAINH, IPEOOPA30BAHUIO U IPUMEHEHHUIO B PA3IMUHBIX YUCOHBIX U

HOBBIX CUTyallUsIX.



[IpeameTHBIE pe3yabTaThl MPEACTABICHBI OTPAXKAIOT CHOPMHUPOBAHHOCTD Y OOYYAFOIIIMXCS CIETYFOIIIX
YMEHUM:

1) packpvieamsv cmblci OCHOBHBIX XUMHUYECKUX MOHATHI: XUMHUECKHUI 3JIEMEHT, aTOM, MOJIEKYJla, HOH,
KaTUOH, aHWOH, ITPOCTOE BELIECTBO, CIOAKHOE BEIIECTBO, BAJIECHTHOCTb, JIEKTPOOTPULIATEIILHOCTh, CTENICHB
OKHCJICHUS, XUMUYECKasl PEaKIIHsl, XHMUYECKasl CBSI3b, TEIUIOBOM 2P (EKT peaKIuu, MOJIb, MOJIIPHBIN 00BEM,
PacTBOP; IIEKTPOIHTHI, HEAIEKTPOIUTHI, TCKTPOJUTHUECKAS TUCCOIUAIINS, PEAKIIN HOHHOTO 0OMEHa,
KaTain3aTop, XUMHYECKOE paBHOBECHE, 00paTUMbIC U HEOOpATUMBIE PEaKITUH, OKUCITUTEIIBHO-
BOCCTaHOBUTEJIbHBIC PEAKIIUH, OKUCIUTEh, BOCCTAHOBUTEIb, OKHCJICHUE U BOCCTAHOBJICHUE, aJIJIOTPOIIHS,
aM(pOTEPHOCTh, XUMUYECKAs CBSA3h (KOBAJICHTHAsI, HOHHAS, METAJUTMUECKas ), KpUCTAINYECKAs pEIIETKa,
KOpPPO3HUsI METAJIJIOB, CIUJIABbl; CKOPOCTh XUMUYECKOW PEAKIIUH, MPEICIbHO TOMYyCTUMAas KOHIICHTpaIUs
(ITIK) BemecTBa;

2) unnrocmpuposans B3aUMOCBSI3b OCHOBHBIX XMMUYECKUX TOHITHH (CM. T1. 1) ¥ IPUMEHATH 3TH TTOHATHUS
MIpY ONIMCAHUU BEILIECTB U UX MIPEBPAICHUI;

3) ucnonv3oéams XUMUYECKYIO CUMBOJIUKY JIJIsl COCTaBJICHHs (POPMYJI BEIIECTB U YPAaBHEHUN XUMUYECKUX
peaxkiuu;

4) onpeoensims BAICHTHOCTb U CTENIEHb OKUCICHUS XUMHUYCCKUX DJIEMEHTOB B COCIMHEHUSX PA3IUIHOTO
COCTaBa; MPUHAATIC)KHOCTH BEIIECTB K OMPEACIEHHOMY KIIACCy COeIUHEHUH Mo (opMyIaM; BUI XMMHYECKOI
CBs3M (KOBaJICHTHAsI, MOHHASI, METAJITUYECKas) B HEOPraHMUECKUX COSTUHEHHSIX; 3aps] MOHA TI0 XUMHUUYECKOI
dbopMmyIie; XxapakTep cpebl B BOJHBIX PACTBOpPaX HEOPTraHUYECKUX COSAMHEHUMN, THIT KPUCTAILITUIECKON
PEIETKA KOHKPETHOTO BEIIECTBA;

5) packpuvieams cmbicn lleprnoauyeckoro 3akona J[. . MenaeneeBa u 1eMOHCTPUPOBATh €r0 NOHUMAaHUE:!
OMHCHIBATh U XapaKTepru30oBaTh TabmuuHyto hopmy lleproanyeckoil cucTeMbl XUMHUYECKHX JIEMEHTOB:
pa3inyaTh NOHATHUSA «TJaBHas noAarpymma (A-rpymnmna)» u «mobouyHas noarpymnmna (b-rpymnma)y, Mansie u
0oJIbIIIe IEPUOIBI; COOTHOCUTH 0003HAUYEHHUS, KOTOPbIE UMEIOTCS B IEPUOAMYECKOM TaOHIIe, C YUCIOBBIMU
XapaKTepUCTHKAaMU CTPOCHUS aTOMOB XMMHUECKHUX 3JIEMEHTOB (COCTaB U 3apsif sijipa, 0011ee Ynucio
AIIEKTPOHOB U PaCIIpeieNICHUE UX TI0 DJIEKTPOHHBIM CIIOSIM); OOBSICHITH 00II[Ee 3aKOHOMEPHOCTHU B
M3MEHEHUU CBOMCTB 3JIEMEHTOB U UX COCAMHEHUN B IIpeiesiax MalblX NEPUOJOB U IJIaBHBIX MOJATPYII C
Y4E€TOM CTPOCHUS UX aTOMOB;

6) rraccuguyuposams XUMUYECKUE IIEMEHTHI; HEOPTAaHMUECKHE BEIIECTBA; XUMUYECKUE peakiuu (1o
YHCITy U COCTaBY YUaCTBYIOIIMX B PEAKIIMH BEIIECTB, IO TEILIOBOMY 3P PEKTY, M0 M3MEHEHHIO CTETICHEH
OKHUCIICHUSI XUMUYECKHUX HJIIEMEHTOB);

7) xapaxmepuzogams (OTMHUCHIBATH) O0IINE U CTIENU(DUIECKIE XUMUYECKHUE CBOMCTBA MPOCTHIX U CIIOKHBIX
BEILIECTB, MOATBEPIK/Iast ONMCAHUE TPUMEPAMU MOJIEKYJISIPHBIX U MOHHBIX YPaBHEHUI COOTBETCTBYIOIINX
XUMHUUYECKUX PEAKIIUI;

8) cocmaename ypaBHEHUSI SJIEKTPOJIMTUUECKOM TUCCOIUAILIMN KUCIIOT, IIEJI0UeH U COJICH; MOJTHBIC U
COKpAILLEHHBIE YPAaBHEHUS PEAKIIMI HOHHOTO 0OMEHA; ypaBHEHHUS PEAKLUil, TOATBEPKAAIOIINX
CYLIECTBOBAHME T'€HETUYECKOM CBS3U MEXY BELIECTBAMHU PA3JIMYHBIX KIIACCOB;

9) packpvieame cywHocms OKACTUTENHHO-BOCCTAHOBUTEIBHBIX PEAKIINI MOCPEACTBOM COCTABIICHUS
AJICKTPOHHOTO OallaHCa 3TUX PEaKInii;

10) npoenoszuposams CBOWCTBA BEIIECTB B 3aBUCUMOCTH OT UX CTPOCHUS; BO3MOKHOCTH TPOTEKAHUS
XUMUYECKUX TPEBPAIICHUMA B PA3JIMYHBIX YCIOBHSIX;

11) sbruucisims OTHOCUTENBHYIO MOJIEKYJISIPHYIO U MOJISIPHYIO MacChl BEIIECTB; MAaCCOBYIO JOJIO
XUMHUYECKOT0 3JIEMEHTa TI0 POopMYyJie COSUHEHHS; MACCOBYIO JIOJIIO BEIIECTBA B PACTBOPE; MPOBOAUTH
Pacy€THI 10 YPABHEHHUIO XUMUYECKOM peaKIuu;

12) credosams nipaBuiiaM MOJTH30BAHUSI XUMUUYECKOU TTOCY 10 U JIA0OPATOPHBIM 000PYAOBaHUEM, a TAKKE
mpaBuiaM oOpaIeHus ¢ BEIECTBAMH B COOTBETCTBUH C MHCTPYKIUSMH 1O BBITTOJTHEHHIO J1a00OpaTOPHBIX



XUMHUYECKHX OITBITOB IO IMOJTYYCHHUIO M COOMPAHUIO Ta3000pa3HBIX BEMIECTB (AMMHAKa U YTIICKUCIIOTO Ta3a);

13) nposooums peaxkiym, NOATBEPIKIAIOIINE KAYeCTBEHHBIN COCTAaB PAa3JIMYHBIX BEIIECTB: PACIIO3HABAThH
OTIBITHBIM TTyTEM XJIOpHI-, OpOMUI-, HOAKUI-, KapOoHaT-, (hochat-, CHIIMKAT-, CyIb(dat-, THIPOKCUI-HOHBI,
KaTHOHBI aMMOHUS 1 MOHBI H3YYCHHBIX METAJIOB, IPUCYTCTBYIOIINE B BOJHBIX PACTBOPaX HEOPTaHMYECKUX
BEIIIECTB;

14) npumensmes OCHOBHBIE OTIEPAIIMN MBICIIUTEIILHON ACATEIPHOCTA — aHAIN3 U CUHTE3, CPAaBHEHHE,
000011IeHNE, CHCTEeMAaTH3AIHNIO, BEISIBICHUE IPHYNHHO-CIICICTBEHHBIX CBS3EH — JUISl U3YYCHUS CBOHCTB
BEIIECTB M XUMHUYECKUX PEAKIMi; €CTECTBEHHO-HAYYHbIC METO/IbI TO3HAHUS — HAOJIOJICHHE, H3MEPEHHE,
MO/JICIIMPOBAHUE, IKCTICPUMEHT (pealIbHBIA ¥ MBICIICHHBIH ).



TEMATHUYECKOE IIJIAHUPOBAHHUE

Ne | HaumeHoBaHHe pa3/ieJioB H TeM NPOrpaMMbI KoJsnuecTBo yacos Jara Buasi Buasl, popmbl SuexkTponnbie (HHQpoBbIe)
n/n H3y4YeHHs! AeAITeTLHOCTH | KOHTPOJIs obpa3oBaTeabHbIe PeCypChl
BCEro | KOHTPOJILHBbIE NpaKTH4yecKue
paboTsl padoThI
Paznen 1. BemecTBo M XUMHYeCKHe PeaKIMH
1.1. | IToBTOpeHue M yriaydieHne 3HAHNI OCHOBHBIX pa3/ie/IoB Kypca 8 kiacca 5
1.2. | OcHOBHBIE 3AKOHOMEPHOCTH XHMHUYECKHX PeaKIuii 4
1.3. | DiekTpojuTHYecKas Jucconnanus. XHMHYeCKHe Peakud B PacTBOpax 8
Hroro no paszeny 17
Pa3nen 2. HemeTa/LIbl M HX COeHMHEHHUSI
2.1. | O0was XapaKTepuCTHKA XUMHYecKHX 3j1eMeHToB VIIA-rpynnel. I'anorens! | 4
2.2. | O0mas xapaKTepuCTHKA XUMHYeCKHX 2J1eMeHTOB VIA-rpynnbl. Cepaneé |5
coeIMHEeHHs1
2.3. | O0wmas XapaKTepHCTHKA XUMHYECKHUX 3JIeMEHTOB VA-rpynnsl. A30T, 7
¢ocdop n nx coennHeHUst
2.4. | Obdmas xapaKTepHCTHKA XUMHYECKHX 2JIeMeHTOB IVA-rpynmnsi. 8
Yriepoa u KpeMHMIi H HX COeHHEeHHs
Hroro no pazaeny 24
Pasnen 3. Meraiibl M UX COeUHEHHUS
3.1. | Ofue cBOCTBAa METALNIOB 4
3.2. | BaxkHeilinue MeTAJIBI M HX COeTUHEHUA 16
Hroro no paszzeny: 20
Paznen 4. Xumus u okpy:kaomas cpeia
4.1. | BemecTBa 1 MaTepHAJIBI B JKU3HH YeJIOBEKA 3
Hroro no pasaeny: 3
PesepBHOE Bpems 4
OBIIEE KOJIMYECTBO YACOB I10 IIPOTPAMME 68 7
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YYEBHO-METOANUYECKOE OBECIIEYHEHUE OBPA3OBATEJIBHOI'O ITPOLECCA

OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YYHEHUKA

Beenure cBOil BapuaHT:
METOAUYECKHUE MATEPHUAJIbBI J1JISA YUUTEJIA

IHUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU UHTEPHET



MATEPUAJIBHO-TEXHUYECKOE OBECIHHEYEHHUE OBPA3OBATEJIBHOI'O ITPOLECCA

YYEBHOE OBOPYJOBAHHUE

OBOPYJIOBAHME JIJISI TIPOBEJIEHUS JIABOPATOPHBIX, MIPAKTHUYECKHNX PABOT,
JTEMOHCTPAIIUI






1922eUH 6—8 "KUIWUX

7

9 KJIACC

(2 4 B Hepento, Bcero 68 4, U3 HUX 4 4 — pe3epBHOe BpeMs)

ITpumepHEbIe TEMEI,
PacKpbIBalOIMe JAHHBII
pasaes mMporpaMmsI,
¥ KOJINYECTBO YacoB,
OTBOIMMOE HA UX U3yUEeHUE

OcHoBHOE coaep:ranue

OcHOBHBIE BUIBI TeATEJIbHOCTH
00yUAIOIIMXCSI

Pazgean 1. BemecTBo 1 xumuueckue peakuu (17 u)

IloBTOpPEHUE U yriyOaeHue
3HAHUUA OCHOBHBIX Pa3IeioB
Kypca 8 Kiracca

(54)

Ilepumonuueckuii 3axkoH. Ilepuogmueckasn
crucTeMa XUMUUYECKUX dJIEMEHTOB

IO. 1. MengeneeBa. CTpoeHUE aTOMOB.
3aKOHOMEPHOCTU B U3MEHEHU CBOMCTB
XUMUYECKUX 9JI€MEHTOB IMEPBBIX TPEX
TEePUOOB, KAJTUS, KAJIbIIUA U UX
COeIUHEHUI B COOTBETCTBUHU C IIOJIOXKE-
HUEM 3JIEMEHTOB B IIePUOAUUECKOI
CUCTeMe U CTPOEHUEM UX aTOMOB.
Knaccudpuranua u HoMeHKIaTypa
HEOPTaHUYEeCKUX BeIecTB (MexIyHa-
pozHas U TpUBHUAJIbHAS). XUMUUECKUe
CBOICTBA BEIIECTB, OTHOCAIIINXCA K
PasIUYHBIM KJIacCAM HEOPTaHUYECKUX
COeIUHEHMIT, UX TeHeTUYeCcKas CBI3h
HEOPTaHUYECKUX BEIECTB.

CrpoeHue BelecTBa: BUABI XUMUUYECKOM
CBSA3U U TUIBI KPUCTAIIUUECKUX PeIré-
TOK. 3aBUCUMOCTb CBOIICTB BEIIIECTB OT
WX CTPOEHUA.

= XapaKkTepu3oBaTh XUMUUYECKUe
9JI€MEeHTHI IIEPBBIX TPEX IIePUOLOB,
KaJind 1 KaJbI[Us IO UX TOJIOKEHUIO

B Ilepumonuueckoii cucreme . 1. Men-
IeseeBa.

KaaccudumupoBars 1 Ha3bIBaTh
HeOpTaHUYECKUE BEIleCTBA N3YUEeHHBIX
KJIACCOB.

OnwuceiBaTh 00II[Ie XUMUYECKHEe
CBOICTBA BEIIIECTB PA3JIUYHBIX KJIAC-
COB, IIOJTBEPKIATH CBOMICTBA IIpUMepa-
MU MOJIEKYJIAPHBIX YPaBHEHUN XUMU-
YEeCKUX PeaKIuii.

OnpenenaTs BUA XUMUYECKOU CBSABU U
TUNO KPUCTAJIINYECKONA PEIIETKY
BeIllecTBa.

IIporuosupoBaTh CBOMCTBA BEIIIECTB B
3aBUCUMOCTH OT UX CTPOEHUS.
BricTpanBaTh pa3BépHyTHIE INCHMEH-
HBIE U YCTHBIE OTBETHI C OIIOPOI Ha




Zy

ewwedlodu senoged seHdawnd|]

IIpodonsicernue mao..

IIpumepHbIE TEMBI,
pacKpbIBalOUINe TAHHBIA
pasaeJ IporpaMmsl,
¥ KOJINYECTBO YacoB,
OTBOAUMOE Ha UX U3yYeHUe

OcHoBHOE coaep:ranue

OcHOBHBIE BUABI JeATEJIHHOCTHU
00yUAOLIMXCSI

HdemoncTpanuu

1. Mogenu KpUCTAJINUYECKUX PEIIETOK
HEeOpPraHUUYEeCKUX BeIeCTB.

2. KopoTkonepuonHas U JJINHHOIIEPUOI-
Hada popmel Ilepuoguueckoit cucTeMbI
xuMuuecKux sjaeMmenTos . 1. Mengee-
eBa

uHGOPMAINIO U3 yUeOHUKA U CIIPABOY-
HBIX MaTePUaI0B, TPAMOTHO UCIIOJIb30-
BaTh U3YUYEHHBIU NOHATUHNHBIN anmiapaT
Kypca XUMUU.

Hcnonb3oBaTh IpU BHIMOJTHEHUN
y4eOHBIX 3aJJaHUN U B IIPOIlecce
HUCCJIef0BaTEeIbCKOH [eATeIbHOCTHI
HaAYYHO-TIONYJIAPHYIO JIUTEPATYDPY
XUMUYECKOTO COLEPIKAHUA, CIIPABOY-
HbIe MaTepuaJbl, pecypcsl lHTepHETA

Tema 1. OcHOBHBIE 3aKOHO-
MEPHOCTH XUMHUYECKHX
peakuuii

(4 9)

Kinaccupukanusa XUMUUECKUX PeaKIui
0 Pa3JIUYHBIM OPU3HAKAM (II0 YUCITY U
COCTaBy YYaCTBYIOIIUX B PeaKIU
BeIIEeCTB, IO TeIJIOBOMY 3 PeKTy, 1o
M3MEHEHUIO CTelleHeH OKUCIeHU A
XUMHUUYECKUX DJI€MEHTOB, 10 00paTUMO-
CTH, II0 YUYACTHUIO KaTajansaTopa).

DK30- U DHAOTEPMUUECKUE PEaKI[UH,
TepMOXuUMUUYecKue ypaBHeHusd. [loHsa-
THE O CKOPOCTH XUMUUYECKON PeaKI[Uun.
IToHATHE 0 TOMOTEHHBIX U T€TEPOTeHHBIX
peaknuax. ITousTue 06 00paTHUMbIX

PackpbeIBaTh CMBICJ N3yYaeMbIX
TOHATUN U IPUMEHATD dTU HOHATUA
IIPU OIIMCAHUY CBOMCTB BEIIeCTB U UX
IpeBpaleHmnii.

KinaccudgunupoBaTh XuMUYECKUE
PeakIuy 0 Pa3JINUYHBIM IPU3HAKAM.
YcranaBauBaTh 3aBUCUMOCTH CKOPOCTH
XUMUYECKOHN PEAKIIUU OT PA3IUIHBIX
(paxToOpoOB.

IIporHosupoBaTh BO3MOIKHOCTU
IPOTEKAHUA XUMHUUYECKUX IIPeBpaIre-
HUH B PA3JIUYHBIX YCJIOBUAX.
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U HeoOPaTUMBIX XUMUUYECKUX PeaKI[H-
ax. [louAaTre 0 XUMHUUYECKOM PaBHOBE-
cun. PaKTOPHI, BIUSION[NE HA CKOPOCTDH
XUMUYECKOUN PeaKIUU U MTOJOKeHIe
XUMUYECKOTO PABHOBECHUSI.
OKHUCINTETbHO-BOCCTAHOBUTEIHLHBIE
peakiuu (3JIEKTPOHHBII 0aIaHC OKUCIIH-
TEJIbLHO-BOCCTAHOBUTEJIBbHOM PeaKkI[un).

JdemoncTpanuu

1. 3aBUCUMOCTH CKOPOCTY XUMHUUECKOM
peaxIuu OT PasJIudYHBIX (haKTOPOB.

2. BoamelicTBue KaTajausaTopa Ha
CKOPOCTh XMMUYECKOH pPeaKkI[nuu.

3. IIpumeps! HEOOPATUMBIX U 00pPaTH-
MBIX PeaKIuii.

4. CMmelrieHre paBHOBECHUA XUMUUECKOMN
peaxIuu.

Buviuucnenusn

— KOJIMUYeCTBAa BeIlecTBa, 00béMa 1

MAacChl PeareHTOB WK IPOLYKTOB II0
YPaBHEHUSM XUMHUUYECKUX PeaKIIui

OmnpenenaTsb OKUCIUTENb U BOCCTAHO-
BuTeab B OBP.

CocTaBIATh 3JIeKTPOHHBINA OaIaHC
peaxIuu.

IIpon3BOANTH BEIYUCIECHUS 110 XUMUUE-
CKUM YPaBHEHUSIM.

BricTpanBaTh pa3sBEpHYTHIE TUCHMEH-
HbIE U YCTHBIE OTBETHI C OIIOPOH Ha
nH(pOpMAaINIO U3 yueOHUKA U CIIPABOY-
HBIX MaTePUaIOB, TPAMOTHO HUCIIOJIb30-
BaTh U3YUYEHHBIA NOHATUNHBIN aniaparT
Kypca XMMUU.

Wcmonb30BaTh MPU BHITIOJIHEHU N
yueOHbBIX 3aJaHUI U B IIpoOIlecce
HMCCJIeI0BATEIbCKON NeATeIbHOCTH
HAYYHO-TIONYJISAPHYIO JIUTEPATYPY
XUMUYECKOTO COAEPIKAHUA, CIIPABOY-
HbIEe MaTepHuaJbl, pecypcsl IHTepHETa

Tema 2. 9IeKTPOIUTHIECKAST
aucconuanusi. XumMudecKue
peaknuu B pacTBOpax

8w)

Teopus 3JIeKTPOJIUTAYECKONI JUCCOIA-
UK. DJIEKTPOJIUATEHI X1 HEIJIEKTPOJNUTHI.
RaTI/IOHLI, AQHUOHBI. MeXaHI/ISM AUCCO-
Ioualnuy BeIleCcTB C Pa3JINYHbBIMU
BUAAMU XUMUYEeCcKoii cBasu. CTeneHb
nucconuanuu. CuibHbIE U caa0bie
5JI€KTPOJIUTHI.

PacKpbIBATH CMBICJ M3y4YaeMbIX
MOHATHIM, a TAKYKE CMBICJI TEOPUI
3JIEKTPOJIUTAYECKON SUCCOUAIINN.
06’I)HCHHTI> IIPDUYUHBI 3JIEKTPOIIPOBOL-
HOCTHU BOLHBIX PACTBOPOB.
CocCTaBaATh YyPAaBHEHUS AUCCOMUAIIAN
KICJIOT, II[eJIOUe 1 COoJIeli, IIOJIHbIEe




ka4

ewwedlodu senoged seHdawnd|]

IIpodonsicernue mao..

IIpumepHbIE TEMBI,
pacKpbIBalOUINe TAHHBIA
pasaeJ IporpaMmsl,
¥ KOJINYECTBO YacoB,
OTBOAUMOE Ha UX U3yYeHUe

OcHoBHOE coaep:ranue

OcHOBHBIE BUABI JeATEJIHHOCTHU
00yUAOLIMXCSI

Peaknuu noHHOro ooMeHa, yCJa0BUSI UX
nporeKkaHus. VloHHbIe ypaBHEHUA
peaxmumii.

XuMHuuecKre CBOMCTBA KUCJIOT, OCHOBA-
HUH U coJIel B cBeTe IIpeicTaBIeHuit 00
9JIEKTPOJINTUYECKOI nucconuanuu. Cpena
pactBopa. [ToHsaTHe 0 THAPOJIKU3E COJIEH.
KauecTBenHbIe peaKIIUU HA KATUOHBI

U aHUOHBI.

HdemoHcTpanmumn

AJIeKTprUUYecKas IPOBOJUMOCTE PACTBO-
DOB BeIIeCTB; ABUKEHE NOHOB B dJIEK-
TPUYECKOM II0JIE.

OmBITH, WITIOCTPUPYIOIITNE IPU3HAKYT
IPOTEeKaHUs peaKI Uil HIOHHOTO oOMeHa.
OmBITHI IO OIIPEEJIEHUIO CPEIbI B
pacTBopax coJieil (XJaopuaa HaTpud,
KapOoHaTa HATPUS, XJIOPUJA ITUHKA).

JlabopaTopHbIe U MPAaKTUYECKUE
pa6oThI

JlabopamopHutii onbLm:

Peakniuu noHHOrO 06MeHa B pacTBOpax
3JIeKTponuToB: cyabdara menu(1l)

U COKpAIléHHbIe MOHHBIE YPABHEHU S
XUMHUUYECKUX PEaKIUil MOHHOTO
obMeHa.

IlnanupoBaTh U OCYIIECTBIATD HA
IpPaKTUKe XUMUYECKNe d9KCIIePUMEHTEI,
IPOBOAUTDH HAOJIOAEHU, IeJIaTh
BBIBOJBI 110 PE3YJIbTATAM dKCIIePUMEH-
Ta.

CiegoBaTh IpaBuiaM 6e30IacHOMN
pa6oTsI B 1a6OpaTOPUU IPU UCIIOIb30-
BaHUU XUMUUECKOH MOCYAbl 1 000PYH0-
BaHUA.

IIpousBOAUTH BBIUYMCICHUS 10 XUMUUE-
CKUM yPaBHEHUIM.

BricTpauBaTh pasBEépHYTHIE INCHMEH-
HbIE U YCTHBIE OTBETHI C OIIOPOI Ha
nH@OPMAINIO 13 YUeOHUKA 1 CIIPABOY-
HBIX MaTepPUaJioB, 'PAMOTHO HUCIIOJIb30-
BaTh NBYUYEHHBIN MOHATUNHBIN anmapar
Kypca XUMUHU.

Hcnonb30BaTh MPY BBITTIOJTHEHUN
yueOHBIX 3alaHUH U B IIpoIlecce
HCCJIeIOBATEILCKOM NeATeIbHOCTI




19204 6—8 "BUWUX

ay

¥ H1éJI0Ur, KapOoHaTa HATPUS U COJIS-
HO¥ KUCJIOTHI, PeaKIua HelTpaausanuu
MeKAY TUAPOKCUIOM KaJINUsA U CONTHON
KUCJIOTOH.

IIpaxkmuueckas paboma:

Ne 1. Permmrenue sKkcnepuMeHTaIBHBIX
3a/7ja4 110 TeMe.

Buviuucnenusn
— II0 yPABHEHUAM XUMHUUECKUX PEaKI[Ui

HayYHO-IIONYJIAPHYIO JIUTEPATYPY
XUMHIYECKOT'0 COeP:KaHUA, CIIPaBOY-
HbIe MaTepuasbl, pecypcsl IuTepHeETA

Pasnmen 2. HemeTanasl 4 uX cOeMHEHU

(24 q)

Tema 3. O01mas xapaxkrepu-
CTHKA XUMHUYECKHX 3JIeMeH-
10B VIIA-rpynmnsi. I'agorensr
(449)

O0mrasa xapaKTepUuCTUKa raJoreHoB.
OCco0eHHOCTU CTPOEHUS aTOMOB 9TUX
9JIEMEHTOB, XapaKTepHbIe IJIsd HUX
crenenu okuciaeHusi. CTpoenue u
(dusMUeCcKHre CBOMCTBA IIPOCTHIX Be-
IIeCTB — raJioreHoB. XuMHuYecKue
CBOMCTBA Ha IIpuMepe XJopa (B3aumo-
IericTBUe ¢ MeTaJlIaMU, HeMeTaJlJIaMu,
mresiouamu). XJyopoBogopon. Conanas
KICJIOTa, XUMHUYECKHe CBOMCTBA,
noJiyueHue, npuMeHenue. Kauecrsen-
HbIe peaKI[MK1 Ha IraJOreHU/-NOHbI.
HeticTBUE XJ0pa U XJIOPOBOLOPOA HA
OpraHmaM uejJoBeKa. BarkHelue
XJIOPUIBI U UX HAXO0KAEHUEe B IIPUPOJE.

HdemoncTpanuu
BugeomaTrepuasbl: raJOTeHBI U UX
COeMHEeHUs.

O6pasIibl XJIOPUIOB.

= O0'BACHATDH 00II[IIe 3aKOHOMEPHOCTHU B
M3MEHEeHUY CBOMCTB HEMETAJJIOB U X
CoeUHEHMI B IpeJiesiax MaJjblX IIepro-
[IOB U IaBHBIX noArpynn Ilepuoguyue-
CKO¥l CCTEeMBbI XMMUUECKUX SJIEMEHTOB
C YYETOM CTPOEHUA UX aTOMOB.
XapaxTepusoBaTh QU3UUECKUE U XU~
MUYeCKUe CBOMCTBA IPOCTHIX BEIleCTB
TaJIOTEHOB (Ha IIpUMepe XJIopa) 1
CJIO}KHBIX BeIIeCTB (XJIOPOBOAOPOAA,
XJIOpUa HATPUA), CHOCOOBI UX IIOJIyUe-
HUSA, IPUMEeHeHVe U 3HAUeHUE B
IPUPOZE U KU3HU YeJTOBEKA.
Onpenesnars raJoreHnI-NOHLI B
pacTBOpe.

ITraHMpOBATE U OCYIIIECTBIATE HA
IpaKTUKe XUMUUYeCKUe S9KCIIePUMEHTHI,
IPOBOAUTH HAGIIOAEHUSA, AeIaTh
BBIBOJBI 10 PE3YJILTATAM SKCIIEPUMEHTA.
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IIpodonsicernue mao..

IIpumepHbIE TEMBI,
pacKpbIBalOUINe TAHHBIA
pasaeJ IporpaMmsl,
¥ KOJINYECTBO YacoB,
OTBOAUMOE Ha UX U3yYeHUe

OcHoBHOE coaep:ranue

OcHOBHBIE BUABI JeATEJIHHOCTHU
00yUAOLIMXCSI

JlaGopaTopHbIe U IPpaKTUYECKHE
pa6oTsI

JlabopamopnuLii onvim:
PacniosnaBaHmMe XJIOPUA-MTOHOB.
IIpaxmuueckasa paboma:

Ne 2. TTonyueHMe COISTHOM KUCJIOTHI,
u3ydYeHUe e€ CBOMCTB.

Boviuucnenusn

— II0 YPABHEHUAM XUMUYECKUX PeakK-
nuii, ecJii OJMH U3 PeareHTOB JaH B
n30BITKE;

— 00'bEMOB ra30B II0 YPABHEHUIO
peakIuy Ha OCHOBE 3aKOHA 00'bEMHBIX
OTHOIIIEHU Ta30B

CiemoBaTh npaBujaM 0e301IacHOM padbo-
THI B JIaOOPaTOPUU IIPU UCIIOJIH30BAHUU
XUMUYECKOU IOCYABI U 000Dy IOBaAHUS.
BricTpanBaTh pa3sBEépHYTHIE TUCHMEH-
HBIE U YCTHBIE OTBETHI C OIIOPOU Ha
uHGOPMAINIO U3 YUeOHUKA U CIIPABOY-
HBIX MaTePUaJIOB, TPAMOTHO UCIIOJIb30-
BaTh UBYUYEHHBIN MOHATUMHBIN annapaT
Kypca XUMUH.

Wcnonb3oBaTh IPU BHIIOJIHEHUN
y4eOHBIX 3aJJaHUH U B IIpoIlecce
HMCCJIeIOBATEIbCKON AeATeIEHOCTHI
HAYYHO-IIOMYJISAPHYIO JIUTEPATYPY
XUMUYECKOTO COAEPIKAHUA, CIIPABOY-
HbIe MaTepuabl, pecypcsl HTepHETA

Tema 4. O0uias xapaxKTepu-
CTHKA XUMWYECKUX JJIEMEH-
T0B VIA-rpynnsi. Cepa u eé
coequHeHusd (5 1)

Ob1m1aa XxapaKTepUCTUKA DJIEMEeHTOB
VIA-rpyansi. OcO6eHHOCTU CTPOEHUA
aTOMOB 9THUX dJIEMEHTOB, XapaKTepHbIe
[IJIsI HUX CTelleHu oKucieHusA. CTpoeHme
U (prBUUECKIe CBOMCTBA IIPOCTHIX
BEIIeCTB — KUCJIOPOJA U CepPHI.
AJoTponHbIe MOIU(MUKAIIUYA KHUCIOPO-
Ia ¥ cepbl. XUMUYECKUEe CBOMCTBA CePHI.
CepoBOIOPOA, CTPOEHUE, (hu3uUecKue

OO0BACHATD O0IIHe 3aKOHOMEPHOCTH

B UBMEHEHUU CBOVCTB 3JI€MEHTOB
VIA-rpynnel u ux coeguHeHU N

C YUETOM CTPOEHUA UX ATOMOB.
XapakTepusoBaTh pusnuecKue

U XUMHUYEeCKUe CBOMCTBA IIPOCTOTO
BEIIECTBA CEPHI U €€ COeTUHEHU N
(cepoBOmOpPOIa, OKCUIOB CEPhI, CEPHOM
KUCJIOTBI, CYJIb(haToB), CIIOCOOBI X
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u XuMuuecKkue cBocTBa. OKCHUIBI cepbl
KaK IPeJCTaBUTENN KUCIOTHBIX OKCH-
roB. CepHasa KucJora, (pusudeckue

U XUMUUYecKue cBoucTBa (00Ii1e KaK
IpeACTaBUTE A KJIacca KMUCIOT U CIIeI[ -
¢udecKkue), IpUMEeHEHNE.

XumMuuecKue peakiiuu, Jexarme B 0c-
HOBE IIPOMBIIIJIEHHOTO CIIocoba moryve-
HUS CEPHOM KUCJIOTHI. ATITapaTsl U
MPOTEKAIoIe B HUX IIPOIleCChl (Ha Ipu-
Mepe TPOU3BOCTBA CEPHOM KUCIOTHI).
Coutu cepHOIT KUCJIOTHI, KaUueCTBeHHAA
peakusa Ha CyJb(paT-UOH.
Haxo:kmeHue cepbl U €€ COeTUHEeHU I

B Ipupofie. XuMmnuecKoe 3arpsa3HeHmne
OKPYJKaroIlel cpeibl COeIUHEHU MU
cepbl (KUCJIOTHBIE TOKIU, 3arPssHeHne
BO3AyXa 1 BOJOEMOB), CIIOCOOBI €T0
IpegoTBPAIeHn.

JdemoncTpanuu

Konnexknun (Buneomarepuasibl): cepa
U €€ coeJUHEeHUA.

OO0yriimBaHue caxapa IoJ AeficTBueM
KOHIIEHTPUPOBAHHOM CEPHOM KUCJIOTHI.

JlaGopaTopHbIe U MpaKTHYEeCKNe
pa6oTsI

JlabopamopHbLe onvimoL:
OGHapykeHUe cyab(paT-noHOB.
BsaumopeiicTBue pa3baBIeHHON CEPHOMN
KUCJIOTBI C IIUHKOM.

MOJIYYeHUsI, IPUMEeHeHre U 3HaUeHne
B IPUPOJIE U JKU3HU YeJIOBeKa.
OnpenenaTs Haauune CyabGaT-noHOB
B pacTBope.

OO0BACHATDH CYII[HOCTH 9KOJIOTUYECKUX
npobJieM, CBA3aHHBIX C IEPEPA0OTKOMI
COeITHEHUN cephl.

IlnaHMpOBATH U OCYIIECTBIATH HA
IpaKTUKe XUMUUYEeCKUe SKCIePUMeHThI,
IPOBOAUTDL HAOIIOAEHUS, NeJIaTh
BBIBOJBI 110 PE3YJIbTaTaM 9KCIIEPHUMEHTA.
CienoBaTh IpaBuiaM 6e30MacHOMN
padoThI B 1a60paTOPUM IPU UCIIOTIbB30-
BaHUU XUMUUYECKOI MOCYAbl 1 000PYH0-
BaHUA.

IIpousBOAUTE BBIUMCIEHUS 10 XUMUUE-
CKUM yPaBHEHUIM.

Hcmonb30BaTh MPY BBITIOJTHEHUN
y4ueOHBIX 3aJaHUN TEKCThI yUeOHUKA,
crupaBounbie maTepuassl (Ilepuoanue-
CKYIO CUCTEMY XMMHUYECKUX DJIeMEHTOB
. . MengeneeBa, Tabauily pacTBOPU-
MOCTU KHCJIOT, OCHOBAHUM U COJIe

B BOJE, 9JIeKTPOXUMUYECKUHN DAL
HaOPAKEHU MeTaJLJIOB).
Vcronb30BaTh IIPU BBITIOJTHEHUY yUued-
HBIX 3aJIaHUH U B IIPOIIECCE UCCITIeN0BAa~
TEJILCKON NeATEeJbHOCTH HAYYHO-TIOIIY-
JISIPHYIO JIUTEPATYPY XUMUYECKOTO
CcoZlepyKaHusAd, CIIPAaBOYHBIE MaTePUAJIbI,
pecypcel HTEpHETA
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IIpodonsicernue mao..

IIpumepHbIE TEMBI,
pacKpbIBalOUINe TAHHBIA
pasaeJ IporpaMmsl,
¥ KOJINYECTBO YacoB,
OTBOAUMOE Ha UX U3yYeHUe

OcHoBHOE coaep:ranue

OcHOBHBIE BUABI JeATEJIHHOCTHU
00yUAOLIMXCSI

Boviuucnenusn

— [0 YPABHEHUAM XUMUUECKUX PEaKInii;
— MAacCOBOM JOJIM BBIXO/A IIPOAYKTA
peakuu

Tema 5. O61as xapaxkTepu-
CTHKA XUMHYECKHX dJIeMeH-
T0B VA-rpynnsi. A3or,
(docdop 1 UX coeqUHEHU ST
(7a)

O611asa XxapaKTepUCTUKAa 3JIeMEeHTOB
VA-rpynmnsi. OcoGeHHOCTH CTPOeHUA
aTOMOB 9THX 9JI€MEHTOB, XapaKTepHbIE
VIS HUX CTETIeHU OKUCJIEHUS.

Asor, pacrpocTpaHeHue B Ipupoe,
dusuUecKue U XUMHUUeCKe CBOMCTBA.
Kpyroeopor azora B mpupoe.
AmMmuak, ero GusuyecKue U XumMuie-
CKUe CBOMCTBA, MMOJyUeHe U IPUMeHe-
aue. Conmu aMMOHUS, UX (PUBUUECKUE
U XMMUYECKUe CBOMICTBA, IPUMEHEHNE.
KauecTBeHHas peaKIius HA MOHBI
aMMOHUA.

ABzoTHas KucJoTa, eé husuuecKue

U XUMUUYecKue cBOKcTBa (00III1e KaK
OpeACTaBUTEJA KJIacca KUCIOT U
cuenuduueckue). McnosrbzoBaHue
HUTPATOB U COJIell aMMOHUA B KAUECTBE
MUHEPAJIbHBIX YAOOPEeH!.

= O0'BSACHATH 00IIMe 3aKOHOMEPHOCTH B
U3MEHEHUU CBOUCTB 9JI€MEHTOB
VA-rpyImbl ¥ X COEIUHEHUN C yIETOM
CTPOEHUA UX aTOMOB.
XapaxkTepusoBaTh GusuIecKue 1
XUMUYECKIEe CBOMCTBA IPOCTHIX
BelrecTB azoTa u (pochopa 1 ux coexu-
HeHUH (aMMuakKa, cojleil aMMOHUS,
a30THOM KUCJIOTHI, HUTPATOB, OKCHUIA
docdopa(V) u pochopHOIT KUCTOTHI,
dochaToB), CIIOCOOBI UX ITOJTYUESHUT,
IpUMeHeHUe U 3HaueHUe B IIPUPOJe

U JKU3HU YeJ0BEeKa.

OnpenenAaTs MOHBI aMMOHUA U doc-
(daT-uOHBI B pacTBOpPE.

O0BACHATH CYITHOCTD SKOJIOTUUECKUX
npobyieM, CBA3aHHBIX C HAXOKIEHUEM
coenuHeHUn# azora u pocopa B
OKpYJKaroIleii cpese.
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XuMuyecKoe 3arpAas3HeHne OKPYKaio-
el cpeabl COEAUHEHUAMU a30Ta
(KUCJIOTHBIE JOMKAY, 3aTPASHEHUE BO3LY -
Xa, IIOYBBI ¥ BOJJOEMOB).

Dochop, anaoTpPOITHbIEe MOAN(MDUK AN
(pochopa, pusuyeckue u XUuMNUYeCKUe
CBOUCTBA.

Oxcun pochopa(V) u pochopuasa
KUCJIOoTa, GUBUUYECKUe U XUMUUYECKIe
cBoOlicTBa, monyueHue. KauecTBeHHAA
peakIiusa Ha pochaT-MOHBI.
UcnonsszoBanue pochaToB B KauecTBe
MUHEDPAJIbHBIX YAOOpeHUH. 3arpasHeHne
IPUPOIHBIX BOLOEMOB (hochaTaMu.

JdemoncTpanuu

Konnexkimuu: pocdop u uxX cCOefUHEHU .
BsanmopeiicTBIe KOHIIEHTPUPOBAHHOMN
a30THOM KUCJIOTHI C MeIbIO.

JlaGopaTopHble U IPpaKTHYECKHE
pa6oThI

JlabopamopHbLe onvLmoL:

1. BsaumogeiicTBue coJieii aMMOHUIS

C IIIE€JI0YbI0.

2. Os3HaKOMJIeHHE C 00pas3maMu a30THBIX
u (hocHOPHBIX yAOOPEHUIA.
IIpaxmuueckasn paboma:

Ne 3. IToryueHUEe aMMUuaKa, U3ydeHUe
ero CBOMCTB.

Buviuucnenusn
— 110 YPABHEHUAM XUMUYECKUX Peak-
hunzes

IlnarupoBaTh U OCYIIECTBIATDL HA
IpaKTUKe XUMUYECKNe d9KCIIePUMEHTHI,
IPOBOAUTDH HAOJIIOAEHU, NeJIaTh
BBIBO/JIBI 110 Pe3yJIbTATaM DKCIIEPH-
MeHTa.

CiemoBaTh mpaBuaM 0e30IIacHOMI
pPaboThI B 1a60paTOPUM MPHU UCIIOIb30-
BaHUU XUMUUYECKOHN MOCYAbl 1 000PYyH0-
BaHUA.

ITpousBOAUTEH BHIUUCIEHUSA II0 XUMUUE-
CKUM yPaBHEHUIM.

Hcmonb30BaTh IPY BBITTOJTHEHU
y4eOHBIX 3aJJaHUN TEKCThI yUeOHUKA,
CIIpaBOYHBIE MaTepuaJsbl (Iepuoguue-
CKYIO CUCTEMY XMMHUYECKUX dJIeMEHTOB
. 1. MenneneesBa, TabJIUILy PACTBOPH-
MOCTHU KUCJIOT, OCHOBAHUI 1 COJIEIT B
BOJIE, 9JIEKTPOXUMUUYECKUNA DAL
HaOPAKEHUI MeTaJJIOB).
Wcmonb30BaTh MPU BHIMIOJIHEHUN
yueOHBIX 3aJaHUH U B IIPOIlecce
MCCJIeIOBATEIbCKOM AeATeIbHOCTH
HaYYHO-IIONYJIAPHYIO JUTEPATyPy
XUMHUUYECKOT'O CONePKaHUs, CIIPABOY-
HbBIE MaTepuaJibl, pecypcsl IHTepHETa
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IIpodonsicernue mao..

IIpumepHbIE TEMBI,
pacKpbIBalOUINe TAHHBIA
pasaeJ IporpaMmsl,
¥ KOJINYECTBO YacoB,
OTBOAUMOE Ha UX U3yYeHUe

OcHoBHOE coaep:ranue

OcHOBHBIE BUABI JeATEJIHHOCTHU
00yUAOLIMXCSI

Tema 6. O6uras xapaxTepuc-
THKA XUMHYECKHX IJIeMeH-
T0B IVA-rpynnei.

Yriaepos U KpeMHUN U UX
coeTuHEeHUSI

B8 )

Vriepon, aaioTponHble MOTUPUKA-
1, paclIpocTpaHeHne B Ipupoe,
usuUecKne U XUMUYECKUE CBOMCTBA.
Ancop6iiusa. Kpyrosopot yriepoaa

B IIpUpo/e.

Oxcunpl yriaepojga, ux GuandecKue

U XUMHUYeCKUe CBOMCTBA, UX AefcTBUe
Ha JKUBBIE OPraHU3MBbI, II0JyUeHIe

U IpUMeHeHre. DKOJIOTUUEeCKHe IIpobJe-
MbI, CBA3aHHBIE C OKCUJIOM YTJIePO-
na(IV); runmoresa riIo6aJIbHOTO IIOTEILIe-
HUA KJIUMaTa; TapHUKOBBIN 9P (deKT.
YrosbHaAg KUCIOTA U €€ COJIU, UX
dusuUecKue u XMUMHUUECKIe CBOMCTBA,
moJiyueHue u mpuMeHeHue. KauecTBeH-
Has peakIus Ha KapOOHAT-MOHBI.
Ucnons3oBaHue KapbOHATOB B OBITY,
MeOUuINHEe, IPOMBIIILJIEHHOCTU, CeJb-
CKOM XO03dAMCTBe.

IlepBoHauanbHbIe HOHATHA 00 OPraHu-
YeCKUX BellecTBax KaK O COeMHEHUIX
yryiepojia: 0COGeHHOCTH COCTaBa U
crpoennsd. [loHsaTHE 0 OMOJIOTUYECKU
Ba’KHBIX BelllecTBax: JKuUpax, 6erxkax,

= O0'BbSCHATH 00II[Ve 3aKOHOMEPHOCTH

B N3MEHEHUN CBOMCTB 3JI€MEHTOB
IVA-rpynnsl u ux coeJUHEHUU ¢ yIé-
TOM CTPOEHUS UX aTOMOB.
XapakTepuzoBaTh QU3NUECKUE

U XUMHUYECKNe CBOMCTBA IIPOCTHIX
BEIIeCTB yIiiepoJa U KPeMHUS U UX
coeguHeHU (OKCULOB yIIepPoaa,
YTOJIbHOM KMCJIOTHI, KapOOHATOB,
OKCHJa KPeMHUS, KPEMHUEBOM KUCJIO-
TBI, CAJINKATOB), CIIOCOOBI UX IIOJIyYe-
HUs, IPUMEHEHVe U 3HAUeHNe B
IPUPOJie U JKUSHU YeJOBeKa.
OmnpenensaTs KapOOHAT- U CUJIUKAT-
WOHBI B PacTBOpE.

OOBSCHATD CYIITHOCTD 9KOJOTHUECKUX
mpo0JIeM, CBA3aHHBIX C HAXO0MKIEHUEM
YIVIEKKCJIOTO ra3a B OKPYIKaIOIIei
cpene.

WinrocTpupoBaTh B3aNMOCBA3b
HEOPraHWYeCKUX COeIUHEeHUN yriepoaa
U OpraHNYeCKUX BeIIeCTB.
IliaHMpPOBATH U OCYILECTBIIATH HA
IPaKTUKe XUMUUYEeCKUe SKCIIEPUMEHTHI,
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yrieBomax. MaTepuajibHOe eIUHCTBO
OPraHUYeCKUX U HEOPTaHUUECKUX
COeIVHEeHUN.

Kpemunii, ero pusndecKkne 1 XuMude-
CKUe CBOMCTBA, IMOJIyUeHe U TPUMeHe-
HUE B 9JIeKTPOHUKE.

CoenuHeHUA KPEMHUS B IPUPOJIE.
O6mue mpeacTaBaeHnAa 00 OKCUIe
kpemuuA(IV) 1 KpeMHUEBOI KUCJIOTE.
CunnkaTel, UX NCHOJL30BaHNUE B OBITY,
MeauIlnHe, TPOMBIIIJIEHHOCTH. Bask-
HeMIne CTPOUTEIbHLIE MATEPUAJIBI:
KepaMukKa, CTeKJO, IIeMeHT, 6eTOH,
'Kese300eToH. IIpobieMbl 6€30ITaCHOTO
HWCIIOJIb30BAHUSA CTPOUTEIbHBIX MaTe-
PUAJIOB B IOBCEAHEBHOM K U3HMU.

HdemoHcTpanuu

Mogenn KpucTanInuecKuX PEIIETOK
aysiMasa, rpadura, MOJIEKYJIbl Qysiepe-
HA.

AncopOIiius pacTBOPEHHBIX BEIECTB
aKTUBUpPOBaHHBIM yriém. IIporuBoras.
Buneomarepuanbl: cuInKaTHaA IIPO-
MBIIIJIEHHOCTbD.

Mopenu MoJIeKyJI OpraHUYECKUX Be-
IIIEeCTB.

JlaGopaTopHbIe U MPaKTHYeCKHe PA0OTHI
JlabopamopnuLii onvim:
KauecrBeHHad peaknusa Ha KapOOHAT-MOH.

IPOBOAUTH HAOIIOAEHUS, NeIaTh
BBIBOJIBI IIO PE3YJIbTaTaM SKCIEPUMEHTA.
CienoBaTh IpaBuiaM 6e30IacHOM
PaboTHI B 1a6OPATOPUU IPU UCIIOIb30-
BaHUU XUMUUYECKOHN OCYAbI 1 000PYyH0-
BaHUMI.

Hcnonb3oBaTh IpU BBITTOJTHEHUN
yueOHBIX 3alaHUM TeKCThI yUeOHUKA,
crpaBouHbie maTepuasbl (Ilepuonuye-
CKYIO CUCTEMY XMMUYECKUX 3JIEMEHTOB
. . MenpgeneeBa, Tabiuily pacTBOPU-
MOCTH KMCJIOT, OCHOBAHUH U coJieil B
BOJIEe, DJIEKTPOXUMUUECKUI PAL
HaTIPAKEHUH MEeTaJIJI0B).
Hcnonb3oBaTh IpY BBITIOJTHEHUN
yueOHBIX 3aJaHUM U B IIPOIlecce
HMICCJIeIOBATEJIbCKOI AeATEIbHOCTU
HAYYHO-TIONYJIAPHYIO JIUTEPATYDPY
XUMHUUYECKOTO COIEePIKaHUs, CIIPABOY-
HbIEe MaTepuaJbl, pecypchl IHTepHETa
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IIpodonsicernue mao..

IIpumepHbIE TEMBI,
pacKpbIBalOUINe TAHHBIA
pasaeJ IporpaMmsl,
¥ KOJINYECTBO YacoB,
OTBOAUMOE Ha UX U3yYeHUe

OcHoBHOE coaep:ranue

OcHOBHBIE BUABI JeATEJIHHOCTHU
00yUAOLIMXCSI

IIpaxmuueckue pabomul:

Ne 4. TTosryuenme yriieKuCJaoro rasa.
KauecTBennasa peaxkmusa Ha KapOOHAT-MOH.
Ne 5. Perternue skcnepuMeHTaAIbHBIX
3ajmau mo TeMe «HemeTasanl».

Buiuucnenusn

— II0 YPaBHEHUAM XUMUYECKUX PeaK-
Ui, ecJIV OAUH U3 PeareHTOB IaH B BUJE
BOJIHOT'O PAcTBOPAa C U3BECTHOII MacCOBOM
moJieit

Pazpen 3. Metanuasl u ux coeguaenud (20 u)

Tema 7. O6urue cBoiicTBa
MeTaJIoB
(4 9)

O6masa xapaKTepUCTUKa XUMUYECKUX
9JIeMEHTOB — METAJIJIOB Ha OCHOBAHUU
ux nojokeHud B [leprogmueckoit
crucTeMe XMMUYECKUX 9JI€MEHTOB

. . MengeneeBa u CTPOEHUS aTOMOB.
Crpoenne metasioB. Meranranueckas
CBSA3b U METAJLINUECKAass KPUCTAJINYe-
CKAas PelIéTKa. JIeKTPOXUMUUYECKUHA
pAn HanpsKeHUi MeTasioB. Pusuue-
CKUe U XMMUYEeCKUe CBOMCTBA METaJIJIOB.
OG1ue crroco0bI MOJYUEeHN S METAJJIOB.

= PacKpBIBATH CMBICJ U3yYaeMbIX
TMOHATUIN U IPUMEHATD dTU MOHATUSA
IIPU ONMCAHUY CBOMCTB BEI[ECTB U UX
IpeBpaIeHunii.

= O0'BbSCHATH 00II[Ve 3aKOHOMEPHOCTH B
U3MEHEHUU CBOUCTB 9JIeMEeHTOB-MeTaJl-
JIOB U X COeAUHEHUH ¢ YUETOM CTpOe-
HUS UX aTOMOB.

= XapaKTepusoBaTh CTPOEHNE METAJLIOB,
ob1ue PusnUYecKre U XUMUYEeCKUe
CBO#ICTBa METAaJIIOB.
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ITonAaTHE 0 KOPPO3UU METAJLIIOB U
OCHOBHBIE CIIOCOOBI 3AIIIUTHI OT KOPPO-
suu. Crasel (CTaNb, YYTYH, JIOPAJTIOMU-
HU, 6pOH3A), UX IPUMEHEHUE B OBITY U
TIIPOMBIIITIEHHOCTH.

JdemoncTpanumn

OsHakoOMJIeHHE ¢ 00pasIiaMy MeTajJIoB 1
CILJIABOB, UX (hpUBUUECKUMU CBOMCTBAMMU.
Mopgenu KpuCTAIINIECKUX PEIIETOK
MeTaJLJIOB.

Bupeomarepuainbl: KOPpPO3UA METAJJIOB.

JlaGopaTopHbIe U MPaKTHYEeCKNe
padoThI

JlabopamopHbLe onvimoL:
OsHakoMJeHUe ¢ 00pasaMu CIJIaBOB
MeTaJlJIOB.

3aBUCUMOCTE CKOPOCTH PeaKIIuu
MeTaJjljia ¢ KUCJIOTOM OT IIPUPOIBI
MeTaJLIa.

Boviuucnenusn

— II0 YPABHEHUAM XMMUUYECKUX PeakK-
U, eCJIV OAUH U3 PEareHTOB COAEePIKUT
npuMecu

XapaKTepus3oBaTh 00I1e CII0OCO0bI
TOJIyYEeHUA METAJLIIOB.

CiegoBaTh IpaBuiaM 6e30MacHOMN
PaboTHI B 1a6OPATOPUU IPU UCIIOTIH30-
BaHUU XUMUUECKOH ITOCYABI U 060PYI0-
BaHUS.

IIpousBOAUTH BBIUMCIEHUS 10 XUMUUE-
CKUM YPAaBHEHUAM.

Hcnonb3oBaTh IpU BHINOJTHEHUN
yueOHBIX 3alaHUM TeKCThI yUeOHUKA,
cupaBouHbie MaTepuaJsl (Ilepuogmue-
CKYIO CUCTEMY XMMUUYECKUX 3JIEMEHTOB
. . MengeneeBa, Tabauily pacTBOPU-
MOCTHU KUCJIOT, OCHOBAHUI U COJIEH B
BOJIE, JIEKTPOXUMUYECKUH DAL
HaTPSAKEHUH MEeTaJIJI0B).
Hcmonb30BaTh IPU BHIIOJTHEHUN
yueOHBIX 3alaHUH U B IIpoIlecce
HMCCJIeIOBATEIbCKOMN NeATeIbHOCTH
HAYYHO-IIONYJIAPHYIO JIUTEPATYDPY
XUMUYECKOTO COLEPIKAHUA, CIIPABOY-
HbIE MaTepUaJbl, pecypchl IHTepHETA

Tema 8. BaskHeiinne meraJi-
JIbI M UX COeTMHEHN A
(16 1)

IITemnounbie meTasnsl. [looxenue B
ITlepuomuyeckoil cucreMe XUMUYECKUX
anemeHTOoB [l. 1. MenmesneeBa, ctpoeHue
aToMoB. HaxoaeHue B Ipupoe.

OO0BACHATH 00IIIMIe 3aKOHOMEPHOCTH B
M3MEeHEeHUN CBOUCTB 3JIEMEHTOB-MeTaJI-
JIOB B TPYIIIaX U UX COeIUHEHUI C
YUYETOM CTPOEHUA UX aTOMOB.
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IIpodonsicernue mao..

IIpumepHbIE TEMBI,
pacKpbIBalOUINe TAHHBIA
pasaeJ IporpaMmsl,
¥ KOJINYECTBO YacoB,
OTBOAUMOE Ha UX U3yYeHUe

OcHoBHOE coaep:ranue

OcHOBHBIE BUABI JeATEJIHHOCTHU
00yUAOLIMXCSI

dusnuecKkre U XUMUYECKe CBOMCTBA
(aa mpumepe HaTpuA U Kaaud). OKCHUIbI
¥ TUAPOKCUABI HATpUA U Kaaud. [Ipume-
HEHeE IeJOUYHBIX METAJIJIOB 1 UX
COeIUMHEeHUH.

IITlesnouHO3eMeNbHBIE METAJIJIBI MATHUHA
U KaJbIUil, cTpoeHue aTroMoB. ITomoxke-
"ue B [IepuognuecKoil cucreMe XuMuye-
ckux aaemeHToB . 1. MengeneeBa.
Haxoxnenue B ipupoge. PusnuecKkue u
XUMUUECKHe CBoicTBa. BarkHel e
CcoeMHEeHUs KaabIlus (OKCUL, TUIPOK-
cup, conu). JKECTKOCTDL BOABI U CITOCOOBI
eé€ yCTpaHeHUsd.

Ausromunnii. I[Tonoxxkenue B I[lepuonuue-
CKOI crCTeMe XMMUYECKUX DJIeMEeHTOB
. . MenneneeBa, cTpoeHUE aToMa.
Haxoxaenue B npupoge. Pusuueckue u
XUMHUYeCKHe cBoicTBa. AMQpoTepHbIe
CBOMCTBA OKCUJA U TUAPOKCHUIA.
Heueso. ITomo:xenue B Ilepuognueckoit
crucTeMe XMMHUUYECKUX DJIeMEHTOB

. . MenneneeBa, cTpoeHUEe aToMa.
Haxoxaenue B npupoge. Pusuueckue

XapaxkTepudoBaTh (PU3UUECKIE U XU~
MHUUECKUe CBOMCTBA IMPOCTHIX BEIIlEeCTB
MEeTaJIJIOB U UX COeIUHeHnIT (OKCUIOB,
TUAPOKCUIOB, COJIEiT), CIIOCOOBI UX
IOJIyUYeHUs, IPUMeHeHe U 3HAaUeHre

B IIPUPO/IE U JKU3HU YeJOBeKa.
PacnosnaBaTh ¢ OMOIIIBIO KAYECTBEH-
HBIX PeaKIlii MOHBI METAJJIOB (Maruus,
AJIIOMUHUSA, IUHKA, JKeJie3a, MeIu).
IInarMpoOBAaTH U OCYIIECTBIATH HA
IpPaKTUKEe XUMUUYEeCKNe S9KCIePUMEHThI,
IPOBOAUTH HAOIIONEHUS, NeIaTh
BBIBOJBI 110 PE3yJIbTaTaM 9KCIIEPHUMEHTA.
CiemoBaTh mpaBujiaM 0e301IacHOM pabdo-
ThI B Ta00PATOPUY IIPU UCIIOJIb30BAHUY
XUMHUUYECKOU TOCYIbI M 000PYAOBAHUSA.
ITpousBOAUTE BHIUUCIEHU 110 XUMUUE-
CKUM yPaBHEHUIM.

BricTpauBaTh pa3BEPHYThIE IUChMEH-
HbI€ U YCTHBIE OTBETHI C OIIOPOIi HA
nHOpMAanuio u3 yueGHUKA U CIIPABOY-
HBIX MaTepuaJioB, 'PAMOTHO UCIIOJIH30-
BaTh NBYYEHHBIN MOHATUNHBIN anaparT
Kypca XUMUHU.
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u XxumMmuudeckue csorcrea. OKcugbl,
ruapokcunbl u conu sxesesa(ll)
u xesesa(Ill).

JdemoncTpanumn

BzaumopeticTBre HATPUS C BOLOI.
OxkparnuBaHue IJIaMeHU NOHaMU HATPUSA
U KaJIus.

OkpalnrBanue MIaMeHu NOHAMU
KaJbI[U.

BsaumopeiicTBre OKCHUa KAJTBITUA C
BOJIOM.

Bugeomarepuaibl: rOpeHUe JKeae3a B
KHCJIOPOZEe U XJIOpe.

JlaGopaTopHbIe U MpaKTUYeCKue PadoThI
JlabopamopHuvle onbLmboL:
OszHaKOMJIeHHE ¢ 00pas3iaMy aIIOMUHUSA
U ero CILJIaBOB.

AwmdoTepHBIE CBOHMCTBA TUAPOKCHUIA
AJIOMUHUSA.

KauecTBeHHBIE peaKIIN HA MOHBI
JKeJiesa.

IIpaxmuueckue pabomol:

Ne 6. JKécTKOCTL BOABI 1 METOALI €€
yCTpaHEeHUS.

Ne 7. Perrenue sKCIepUMeHTATbHBIX
3amau mo TeMe «MeTasanl».

Boviuucnenusn

— II0 YPABHEHUAM XUMUYECKUX PeakK-
nuii, ecji OUH U3 PeareHTOB JaH B
u30BITKE UJIU CONEePIKUT IPUMECH;

— MAacCCOBOH [OJIY BBIXOA IPOIYKTA
peaknuu

= Vcrioib30BaTh IPYU BBIIOJHEHUN
yueOHBIX 3alaHUH U B IIpoIlecce
HCCIeOBATEIbLCKON NeATeILHOCTHI
HAYYHO-IIONYJISPHYIO JIUTEPATYPY
XUMUAYECKOTO COMEPIKAHUSA, CITPABOU-
HbIEe MaTepuaJibl, pecypcsl IHTepHETa
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OxoHuaHUue maob.l.

IIpumepHbIE TEMBI,
pacKpbIBalOUINe TAHHBIA
pasaeJ IporpaMmsl,
¥ KOJINYECTBO YacoB,
OTBOAUMOE Ha UX U3yYeHUe

OcHoBHOE coaep:ranue

OcHOBHBIE BUABI JeATEJIHHOCTHU
00yUAOLIMXCSI

Paznen 4. Xumusa u okpy:kamomas cpeaa (3 1)

Tema 9. BemrecTBa u maTepu-
aJIBI B JKM3HH YeJI0BeKa

3w

HoBble MaTepuasibl ¥ TEXHOJOTHUHU.
BemiecTBa 1 MmaTepuasbl B IOBCEHEBHO
YKMB3HU YeJIOBeKa. XUMUA U 3J0POBHE.
BesomacHoe ncmnosb3oBaHme BEIECTB

U XUMHUYECKUX PeaKIUui B OBITY.
IIpuponHbIe UCTOUHUKY YIVIEBOLOPOLOB
(yrosb, IpupPOOHBIH ra3, HedTh),
IPOAYKTHI UX IepepaboTKU, UX POJIb

B OBITY ¥ IIPOMBIIIJIIEHHOCTH.

OCHOBBI HKOJIOTUYECKOH I'PAMOTHOCTHU.
XuMuueckoe 3arpsa3HeHVe OKPYIKAIO-
mreii cpeabl (IpeAeabHO JOIYCTUMAS
KoHIleHTparusa Betects — [I1K).

PoJib XMMUY B PEIIIEHUY 9KOJOTUYECKUX
npobem

= XapaKTepnus30oBaTh POJIb XUMUH B pas-
JIMYHBIX c(hepax AeATeIbHOCTH JIIoeit,
OCHOBHBIE BEII[eCTBa U MaTEPUATIbI,
IpUMeHAEMbIE B JKU3HU COBPEMEHHOTO
YeJIOBEeKa.
O6GBACHATDH YCJIOBUA 0€30II1aCHOT'O
UCIIOJI30BAHUS BEIleCTB U XUMUuIe-
CKUX peaKIuil B OBITY.
AHanusupoBaTh U KPUTUUECKU
OlleHMBATh NHMOPMAIUIO O BIUAHUN
TIPOMBIIIIIEHHOCTH, CEIECKOTO X035~
CcTBa, TPAHCIIOPTA U AP. HA COCTOAHUE
OKDPYJKarIoIlei cpeabl.
VYMeTh OKa3bIBaTh MEPBYIO ITIOMOIIH TP
XUMUYECKUX OYKOTaX 1 OTPABICHUAX.
= [IpyHUMATH yuacTue B O0CYKIeHUN
npobaeM XUMUYECKOH 1 9KOJ0Trmue-
CKOI HAIIPABJIEHHOCTH, BHICKA3bIBaTh
COOCTBEHHYIO IIO3UITUIO 110 IIPO0eMe U
mpejJiaraTh BO3MOYKHBIE IIYTHU €6
pelleHus
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