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PaGouasi yuebHasi mporpamMma Mo XMMUU s 5-9 KJIacCOB COCTaBJICHA W aJaNTUPOBAaHA B
COOTBETCTBUU CO CIEAYIOLIUMHU HOPMAaTUBHO-IIPABOBBIMU JOKYMEHTAMU:

3akon P® «O6 obpazoanuu B Poccuiickoit denepanum» Ne 273-D3 ot 29 nekabps 2012
rona (crateu 12, 13,19, 28,30,47);

@DenepanbHbIi  TOCYIapCTBEHHBIH 00pa30BaTENbHBIA CTaHIAPT OCHOBHOTO OOIIEro
oOpa3oBaHus (yTBepxKAeH npukazoM MunHucrtepcTBa oOpazoBanus U Hayku Poccuiickoit
®enepanuu ot 17.12.2010r. Ne 1897 ¢ usmeHneHusIMn);

[Tpuka3z MunucrtepcTBa oopa3zoBanus U Hayku Poccuiickoit denepanun ot 31.12.2015r.
Ne 1577 «O BHeceHnn U3MeHEHUH B (eepanbHbIi TOCY1apCTBEHHBIA 00pa30BaTEIbHbIN
CTaHJapT OCHOBHOTO O0IIEro oOpa3oBaHHWs, YTBEPXKACHHBIN MpHKa3oM MHHHCTEpPCTBA
oOpa3oBanus u Hayku Poccuiickoii @enepauuu ot 17 nexadpst 2010r. Ne 1897»;
HopMaruBHble TpaBOBbIE AOKYMEHTHI JIOKaJdbHOro ypoBHs: Ycrap MOY «OOII
c.UepHaBa», OCHOBHbIE OOpa30BaTEIbHBIE IPOIPAMMbl COOTBETCTBYIOLIETO YPOBHS
o0OpazoBaHwUsl.

[TpumepHas mporpaMMa OCHOBHOTO 0011eT0 00pa30BaHus MO MPEAMETY;

ABTtopckas nporpamma o xumuu 8 -9 kmaccel. ABrop: O.C. TI'abpuensa (I'adbpuensa O.C.
mporpamMma Kypca Xumuu i 8-11 kimaccoB 0011e00pa3oBaTeNbHBIX  YUpEKISHUNH M:

Hpoda,2010r).

@denepanbHbIl  NIEpEYEHb y4eOHUKOB, PEKOMEHIOBAaHHBII (TomyI1eHHbIN)
MunucrepcTBoM 00pa3oBaHus M Hayku P® Kk HCHOnb30BaHUIO B 00pa3oBaTEIbHOM
mporecce B 001meodpa3zoBaTeNbHBIX yupexkaeHusx Ha 2018/2019 yqueOnHbIii rof

[Iporpamma pa3zpaboTtaHa B COOTBETCTBHH C 0a3UCHBIM y4€OHBIM IIJIAHOM YISl CTYIEHU
OCHOBHOro obmero oopasosanus. Ha uzyuenue xumun OTBOAMTCS: 8 Kiacc - 68 yacoB
u3 pacuéra 2 yaca B He/IeNo, B 9 kitacce - 68 yacoB u3 pacuéra 2 yaca B HEJEIIO

Jns peanu3anuyl MporpaMMHOTO COJICPIKaHHSI UCTIONB3YIOTCS CIEAYIOMNE YIeOHbIe TTOCOOHUS:
1.Yuebnuk: I"abpuensa O.C. Xumusi: 8 kacce: yueOHUK 111 00111€00pa30BaTeIbHBIX
yupexaenuit. — M.: [Ipoda.
2.Yyebnuk: I'abpuensa O.C. Xumus: 9xnacc : yueOHUK A1 0011e00pa30BaTeIbHBIX
yupexaenuit. — M.: JIpoga.



IInanupyembie pe3yJabTaThbl 0CBOCHHA Y4eOHOI0 MaTepHaJia

HSyLIeHI/IC XUMHM B 8-9 KjgaccaXx OCHOBHOM IIIKOJIBI JaéT BO3MOXKHOCTb JOCTUYb
CICAYIOIHUX JUYHOCTHBIX Pe3yJIbTaTOB.

JINYHOCTHBIMH pe3yJIbTaTaMHU U3y4eHUs NpeaMera «XuMus» B 8 1 9 Kiacce SABIAIOTCA
CIIEIYIOINE YMEHHUSL:
® OCO3HaBATh E€JUHCTBO M LEJIOCTHOCTb OKPYXKArOLIEr0 MHpa, BO3MOXKHOCTH €ro
MI03HABAEMOCTH M OOBSICHUMOCTH Ha OCHOBE JIOCTM)KEHUH HAYKH;
® [IOCTENEHHO BBICTPAaUBaTh COOCTBEHHOE IEJIOCTHOE MHPOBO33pEHHE:  OCO3HaBaThb
NOTpeOHOCTh M TOTOBHOCTh K CaMOOOpa3oBaHMIO, B TOM 4YHCIE U B paMKax
CaMOCTOSITEJILHOM J1€ATEIbHOCTH BHE LIKOJIBI;
® OLEHMBATh JKU3HEHHbIC CUTyallUd C TOYKU 3peHHs] Oe30macHOro odpasza >KU3HU U
COXPAHEHHUS 3/10POBBS;
® OILICHUBATh SKOJIOIMYECKUN PUCK B3aUMOOTHOIIEHUH YEJI0BEKA U IIPUPOIBDI.
e (GOopMHPOBATH HKOJOTHUECKOE MBIIUICHHE: YMEHHUE OLIEHUBATH CBOIO JCSTEIBHOCTH U
MOCTYIKHU JAPYTUX JIOAEH C TOUKH 3PEHUSI COXPaHEHUS! OKPYXKAIOLIEH cpenbl - rapaHTa
KHU3HU U OJaronosydus Jitojeil Ha 3emie.
B pamkax KOTHUTHBHOIO0 KOMIIOHEHTA Oy1yT c(hOpMHUPOBAHBI:
* DKOJIOTMYECKOE CO3HAHME, IPU3HAHME BBICOKOM LEHHOCTH JKHU3HU BO BCeX €€
IPOSIBIICHUSX;
* 3HaHWE OCHOBHBIX ITPUHIIMIIOB U MPABUJI OTHOLLEHUS K IPUPOJIE;
* 3HaHME OCHOB 3/I0POBOT0 00pa3a KU3HU U 3J0pOBbECOEPETaloOINX TEXHOJIOTUM;
B paMKax HeHHOCTHOI0 ¥ 3MOIIMOHAJIBLHOT0 KOMIIOHEHTOB OyayT c(hOPMUPOBAHBI:
* TPAKIAHCKUH MAaTPUOTHU3M, JTFO00BH K Po/TnHE, 9yBCTBO TOPJIOCTH 32 CBOIO CTPAHY;
* YBaXXCHHME K UCTOPUH, KYJIbTYPHBIM U UCTOPUYECKUM ITaMATHUKAM;
* YBaXXEHHME K ILIEHHOCTSIM CEMbH, JIOO0OBb K NPUPOJE, NMPU3HAHUE LEHHOCTH 370pPOBbS,
CBOETO U JPYTHX JIFOAEH, OITUMU3M B BOCIIPUITHHA MUDA;
* IOTPEOHOCTh B CAMOBBIPAKEHUHU U CAaMOpPEAIN3allii, COLMAIbHOM IPU3HAHNY;
B paMkax 1esiTeIbHOCTHOTO (IIOBEACHYECKOr0) KOMIIOHEHTAa OyayT ¢(p)OPpMHUPOBAHBI:
* TOTOBHOCTb U CIIOCOOHOCTH K BBIMOJIHEHUIO HOPM M TpeOOBaHUI IIKOJIBHOM JKU3HHU, MPaB
U 00s13aHHOCTEN yUCHHKa;
* YMEHHE BECTH AMAJIOT Ha OCHOBE PABHOIPABHBIX OTHONIEHUH M B3aMMHOTO YBa)KE€HUS U
NPUHATHS; YMEHHE KOHCTPYKTHBHO pa3pemaTh KOH(IUKTHI;
* TOTOBHOCTb U CIIOCOOHOCTH K BBIITOJIHEHUIO MOPAJIbHBIX HOPM B OTHOILIEHUH B3POCIBIX U
CBEPCTHHMKOB B IIKOJI€, 10Ma, BO BHEYUEOHBIX BUAAX JIEATEIbHOCTH;
* IOTPEeOHOCTh B yUYaCTUU B OOIIECTBEHHOMN JKU3HU OJMKANUILIEro COIMalIbHOTO OKPYXKEHMUS,
0O0IIeCTBEHHO MOJIE3HOH NesITeIbHOCTH;
* YCTOMYMBBIA TO3HABATENbHbIM MHTEPEC M CTAHOBJIEHUE CMBICIO00pasyromel (QyHKINU
MIO3HABATEJIBHOIO MOTHBA;
* TOTOBHOCTb K BBIOOPY MPO(pHUILHOTO 00pa30BaHusl.

MertanpeaMeTHbIMH pe3y/lIbTaTaMU H3Y4YeHHsS Kypca «XUMHs» sBIgeTcs (opMHUpOBaHUE
YHUBEPCAJIbHBIX yueOHbIX aercTBuil (VY ).

PerynstuBubie YY/I:
® CaMOCTOSITETIbHO OOHAapy>KUBaThb U (OPMYIMPOBATH y4eOHYIO MpOOJieMy, ONpeesiTh
1eJb y4eOHOM JesITeIbHOCTH;



BBIJIBUTaTh BEPCUU pEIICHHs MpOOIeMbl, OCO3HAaBaTh KOHEYHBIN PE3yNbTaT, BHIOMPAThH
U3 IPEUIOKEHHBIX U UCKATh CAMOCTOSITENIbHO CPEACTBA IOCTUKEHHUS LIEIH;

COCTaBJIATh (MHAMBUYaJIbHO WIH B TPYIIIE) IUIaH PEIIEHUS IPOOIIEMBI;

pabotass mO TIAaHy, CBEpATb CBOM JCHCTBUS C LEIBIO M, MPH HEOOXOIUMOCTH,
UCTPABJISATH OIIUOKH CAMOCTOSTENBHO;

B JIMAJIOT€ C YYUTEJIEM COBEPLICHCTBOBATh CaMOCTOSITEIbHO BbIpaOOTaHHBIE KPUTEPUU
OLIEHKHU.

[eJICNIONIaraHlio, BKIJIIOYasl TOCTAHOBKY HOBBIX IIeJiel, mpeoOpa3oBaHUE NPaKTHUECKOU
3aJ]a4M B [TI03HABATEJIbHYIO;

* CaMOCTOSITENIBHO ~AHAJIW3UPOBATh YCJIOBUSA JIOCTM)KEHUS 1€JIW HAa OCHOBE Y4€Ta
BBIJICJICHHBIX YUYUTEJIEM OPUEHTUPOB JIEHICTBUS B HOBOM Y4€OHOM MaTepuae;

* [JIJAHUPOBATH YT JTOCTHXKEHHUS LIENIEH;

* YCTaHABJINBATH LIEJIEBbIC IIPUOPUTETHI,

* YMETb CAMOCTOSATEIbHO KOHTPOJIUPOBATh CBOE BPEMS U YIIPABIIATH UM;

* IPUHUMATh PELICHUs B IPOOJIEMHON CUTYyallMi HA OCHOBE IIEPErOBOPOB;

* OCYUIECTBJIATh KOHCTaTUPYIOIIUNA U MPEABOCXUILAIOIIUN KOHTPOJb M0 Pe3yslbTaTy U IO
cnoco0y AeWCTBUS; aKTYaJIbHbIM KOHTPOJIb Ha YPOBHE MPOU3BOJIBHOIO BHUMAHUS;

* aJICKBATHO CAMOCTOSATEIbHO OLICHUBATh MPABUJIBHOCTh BBIIIOJIHEHUS JACHCTBUS U BHOCUTh
HE00XO/MMble KOPPEKTHBBI B HCIIOJIHEHHE, KAaK B KOHLE ACHUCTBHUS, TaK W IO XOJIYy €ro
peauzanuy;

* OCHOBaM IIPOrHO3MPOBAHUS KakK MPEeBUICHNUS OyAyIIUX COOBITUI U pa3BUTHSI ITpoLiecca.

ITo3znaBarenbHbIe YY/I:

aHAJIM3MPOBATh, CPAaBHHUBATH, KJIACCH(UIMPOBATH W 0000mAaTh (HaKTBl U SIBICHUS.
BEISBISTE IPUYWHBI U CIICACTBHSI POCTHIX SBICHUH.

OCYIIECTBIISITh CPABHEHUE, KIIACCH(PHUKAIIMIO, CAMOCTOSATEIILHO BBHIOMpAs OCHOBAHUS U
KPUTEPHH ISl YKa3aHHBIX JIOTHYECKUX OTCPaIIHii;

CTPOUTH JIOTUYECKOE pPaCCYXKJICHHE, BKIIOYAIONIEC YCTAHOBJICHHE MPUYUHHO-
CJICJICTBEHHBIX CBSI3CH.

CO3/1aBaTh CXEMAaTHUYECKHE MOJENIHU C BBIJCICHUEM CYIIECTBEHHBIX XapaKTepUCTUK
0o0BEeKTA.

COCTaBJISITh TE3UCHI, pa3IMYHBIC BUBI IUIAHOB (MIPOCTHIX, CIOKHBIX U T.I1.).
peoOpa3oBbIBaTh MHPOPMAIHIO M3 OJHOTO BHJAA B APYroi (TabIuIly B TEKCT U TIp.).
yYMETb OIpPEAENsATh BO3MOXHBIE HMCTOUYHHUKH HEOOXOIUMBIX CBEICHHH, MPOM3BOIAUTH
MOMCK MH(POPMAIUH, aHATU3UPOBAThH U OLEHUBATH €€ TOCTOBEPHOCTD.

OCHOBAaM PEATM3ALUH TPOEKTHO-UCCIIE0BATEIbCKOI eSITENbHOCTH;

* IPOBOJIUTH HAOJIIOJICHUE U SKCIIEPUMEHT 1101 PYKOBOJCTBOM YUUTEJIS;

* OCYIIECTBJIATH PACIIUPEHHBIH TMOWCK WH()OPMAIMK C WCIOIBb30BaHUEM PECYPCOB
6ubnuotex u MHTepHera;

* CO3/1aBaTh M MPEOOPa30BHIBATh MOJICIIH U CXEMBI JIJISl pEIICHUS 3a/1a4;

* OCYILECTBIIATH BHIOOP Hanbosee F3PPEKTUBHBIX CIIOCOOOB pEIIeHUs 3a/1a4 B 3aBUCUMOCTH
OT KOHKPETHBIX YCIIOBHIA;

* 1aBaTh OIpeIeIeHUE TTOHATHSM;

* YCTAHABJIMBAThH MIPUIUHHO-CIICICTBEHHBIC CBSI3H;

* OCYILECTBJIATH JIOTUYECKYIO OINEpalMi0 yCTAHOBJICHHUS POJOBUIOBBIX OTHOIICHHIA,
OTpaHUYCHUE TTOHTHS;



* 000011aTh TOHATHSI — OCYIIECTBIISITh JIOTUYECKYIO OIEpaIHI0 Tepexoa OT BUIOBBIX
MPU3HAKOB K POJIOBOMY IOHSTHIO, OT MOHATHS C MEHBIIUM OOBEMOM K MOHSITHIO C OOJIBITUM
00BEMOM;

* OCYIICCTBIIATh CpPaBHECHHE, CEPHAIMIO W KIACCH(PHUKALNIO, CAMOCTOSATEIBHO BBIOHpAS
OCHOBaHUS U KPUTEPUH JIJISl YKA3aHHBIX JIOTHYECKUX OTepaIuii;

* CTPOUTH KJIACCH(PHUKAIUIO HA OCHOBE IMXOTOMHYECKOTO JIeJIcHUS (Ha OCHOBE OTPHUIIAHUS);

* CTPOUTH  JIOTUYECKOE  PACCYXJICHHE, BKIIOYAIONIEE  YCTAHOBJICHHE  MMPUIHMHHO-
CJIEICTBCHHBIX CBS3EH;

* OOBSICHATD SIBIICHUS, IPOIIECCHI, CBS3U M OTHOIICHHUS, BBISBIIIEMBIC B XOJI€ HCCIICIOBAHUS;

* OCHOBAaM 03HAKOMHUTEJIPHOTO, U3y4JaIOIIEero, YCBauBaOIIEIO U MTOMCKOBOTO YTCHHSI.

KommynukatuBubie YY /:

CaMocCTOSTEIbHO OPTaHU30BBIBATh Y4€OHOE B3aUMOJICHCTBHE B rpymme (ONpeaessTs olmme
LIeJIU, paclpeseNsTh POIU, 10r0OBapuBaThCs APYT C APYTOM U T.11.).

* YUUTHIBATh DPa3HblE MHEHUS M CTPEMUTHCS K KOOPAMHALMU Pa3IMYHBIX IO3ULUN B
COTPYHUYECTBE;

* (hopMynupoBaTh COOCTBEHHOE MHEHHUE U MO3UIHIO, APTYMEHTHPOBATh U KOOPIUHHPOBATH
e€ ¢ MO3ULUAMH MApTHEPOB B COTPYIHUYECTBE MPU BIPAOOTKE OOIIEro peleHHs] B COBMECTHOM
JeSITEIIbHOCTH;

* YCTaHABJINBATh U CPABHMUBATh PAa3HbIE TOUKHU 3PEHUS, IPEKIEC YEM IIPUHUMATH PELICHUS U
JienaThb BbIOOD;

* apryMEHTHPOBaTh CBOX TOYKY 3pEHUs, CIOPUTH M OTCTAaWBaTh CBOK IO3ULUI0 HE
BpaKAECOHBIM JIJIsI OIIIIOHEHTOB 00pa3oM;

* 33JaBaTh BOINPOCHI, HEOOXOJUMBbIC Uil OpraHu3allud COOCTBEHHON JESATEIbHOCTH U
COTPYIHHUYECTBA C TAPTHEPOM;

* OCYILECTBJIATh B3aMMHBIM KOHTPOJIb W OKa3blBaTh B COTPYJHHYECTBE HEOOXOIUMYIO
B3alMOIIOMOLIb;

* aJICKBATHO MCIIOJIb30BaTh PeUb JUIs IJIAHUPOBAHUS U PETYIISALIUNA CBOEH EATENBHOCTH;

* aJICKBATHO  MCIIOJb30BaThb  pEUEBbIE  CPEACTBA  JUISI  PEUICHUS  pa3IUYHbIX
KOMMYHHMKAaTHBHBIX 3aJa4; BJIAJETh YCTHOM M NMUCBMEHHOM PEUYbl0; CTPOUTH MOHOJIOIMYECKOE
KOHTEKCTHOE BbICKa3bIBAaHUE;

* OpraHM30BBIBATh U IIAHUPOBATH YU€OHOE COTPYAHMUYECTBO C YUUTEIEM U CBEPCTHHUKAMH,
ONpeAensaTh Heau U (QYHKIUU YYaCTHUKOB, CIIOCOOBI B3aWMOJAEWCTBUS; IJIAaHMPOBATh OOIIUE
crocoObl paboTHI;

* OCYUIECTBJIATH KOHTPOJIb, KOPPEKIIHIO, OLIEHKY JEeHCTBUIN MapTHEPA, yMETh yOekK1aTh;

* paboTaTh B rpyIlIe — yCTaHaBJIMBATh pabouyre OTHOIIEHUs, 3P (HEKTUBHO COTPYAHNYATH U
CIocoOCTBOBAaTh MPOAYKTHBHON KOOMNEpaluu; HWHTErPUPOBATHCA B TPYIIY CBEPCTHUKOB MU
CTPOUTH MPOJAYKTUBHOE B3aUMOJIEHICTBUE CO CBEPCTHUKAMH U B3POCIIBIMU;

* OCHOBaM KOMMYHHUKaTUBHOU pedrexcuu;

* HCIOJIB30BATh a/IEKBATHBIE S3BIKOBBIE CPE/ICTBA /ISl OTOOPAKEHUsI CBOUX YYBCTB, MBICIIEH,
MOTHBOB U TTOTPEOHOCTEH;

* 0TOOpakaTh B peud (onucanue, 00bsICHEHUE) CO/Iep)KaHNe COBEpIIAeMbIX NEHCTBUI Kak B
dbopMe TPOMKOI COIMATM3UPOBAHHON peuH, Tak U B (popMe BHYTpEHHEH peyH.

IIpeaMeTHBIMHM pe3yJIbTATAMM U3Y4YEHUS IIPEAMETA SIBISIOTCS CIEAYIONINE YMEHHUS:

® OCO3HAHME POJIU BEILECTB:
- OIIPEEIIATH POJIb PA3JINYHBIX BEIIECTB B IPUPOJIE U TEXHUKE;
- OOBSICHATD POJIb BEIIECTB B UX KPYTOBOPOTE.



® PacCMOTPEHHE XUMHUYECKUX MPOIECCOB:

- IPUBOAUTH TIPUMEPBI XUMUYECKHUX MPOIIECCOB B IIPUPOJIC;

- HAXOJUTh YEPThI, CBUJICTEIBCTBYIOMINE 00 OOIINX MPU3HAKAX XUMHUYECKUX MPOIECCOB U

UX pa3IngMsX.

® UCIOJIb30BAHNE XUMHUECKUX 3HAHUH B OBITY:

— OOBACHATH 3HAUYCHHE BEIIECTB B )KU3HU M XO3SIMCTBE YEIOBEKA.

® OOBSCHITH MUP C TOUYKH 3pEHUS XUMUU:

— MePEeUUCIIATh OTIIMYUTEIbHbBIE CBOMCTBA XUMUYECKUX BELIECTB;

— pa3nanyaTh OCHOBHBIC XUMUYECKHUE TPOLIECCHI;

- OIIpeNIENATh OCHOBHBIE KJIACCHI HEOPIraHUYECKHUX BEILECTB;

- IOHUMATh CMBICT XUMHYECKHX TEPMHUHOB.

® OBJIJICHUE OCHOBAMH METOJIOB IMO3HAHMS, XapaKTEPHBIX [ €CTECTBEHHBIX HAYK:

- XapaKTepu3oBaTh METOJbl XUMUYECKON Hayku (HaOIrOeHUE, CPABHEHUE, HKCIIEPUMEHT,

U3MEPEHHUE) U UX POJIb B IIO3HAHUU IPUPOIBI;

- IPOBOJIUTh XUMHUYECKHUE ONBITHI U IKCIIEPUMEHTHI U OOBSICHATh UX PE3YJIbTATHI.

® yMEHHUE OLICHUBATH MOBEICHUE YEIOBEKA C TOYKH 3PEHUS XMMHUYECKOH 0e30macHOCTH MO

OTHOIIEHHIO K YEJIOBEKY U TIPUPOJIE:

- MCIIOJIb30BaTh 3HAHUSA XUMHU IPU COOJIOACHUU NPaBUI MCIOJIB30BaHMUS OBITOBBIX

XUMHYECKHX TPEnapaTos;

— pa3iMyaTh ONacHble U Oe30MacHbIE BEILECTBA.

Pabouvas nmporpamma noctpoeHa Ha OCHOBE KOHIIEHTPUYECKOTO TIOX0/1a. DTO JOCTHTACTCS
IyTEeM BBIWICHEHUS AUJAKTUYECKOM EIMHUIBI — XMMHUYECKOIO 3JIEMEHTa - M JajbHeHleM
YCIOKHEHUH ¥ PAaCHIMPEHHH €e: 3/IeCh TaKOBBIMH BBICTYMAOT (OPMBI CYIIECTBOBAHUS
(cBOOO/IHBIE aTOMBI, IPOCTHIE U CIOXKHBIE BellecTBa). B mporpamme yduThIBaeTCs peanu3anus
MEXITPEIMETHBIX CBs3ei ¢ KypcoMm ¢u3uku (7 kiacc) U Omonorun (6-7 KIaccel), TIe JaeTcs
3HAaKOMCTBO C CTPOEHHEM aTOMa, XMMHYECKOH opraHus3alnuedl KJIeTKM W IpoleccaMu oOMeHa
BEIIIECTB.

OcHOBHOW (oOpMOH oOpraHuzanuu y4eOHOro Impolecca SBISETCA KJIACCHO-ypOUHast
cucremMa. B KadecTBe IOMONHUTENBHBIX (OPM OpraHm3alui 00pa30BaTENFHOTO TpoIecca
UCTONB3YeTCsl  CHUCTeMa  KOHCYJIbTAllMOHHOM  MOJAEP)KKH, HMHIUBUAYAJIbHBIX  3aHATHH,
camocTosiTeNbHass paboTa ydamuxcs C HCHOJIb30BAHMEM COBPEMEHHBIX HH(POPMAIMOHHBIX
TEXHOJIOTHUM.

[Ipeobnanaromet GopmMoil KOHTPOJIA BBICTYMAIOT MUCBMEHHBIA (CaMOCTOSITEIIbHBIE U
KOHTPOJIbHBIE pab0ThI) U YCTHBII onpoc (cobeceoBaHue).

IIpeameTHbIe pe3yabTaThI:
8 ki1ace
YdeHuk Hay4yuTCs:

® ONpCACIATE NPHUHAIJIC)KHOCTh HCOPraHMYCCKUX BCUICCTB K OJTHOMY M3 U3YUYCHHBIX
I(J'IaCCOB/prrIHI MCETAJIbl 1 HCMCTAJJIbI, OKCHUAbl, OCHOBaHH:A, KUCJIOTHEI, COJIH,

¢ COCTaBJIATh (I)OpMyJ'IBI BCIICCTB 110 UX HA3BAHUAM,
® OIIpCACIATE BAJICHTHOCTD U CTCIICHDb OKHCIJICHHA 3JICMCHTOB B BCIIICCTBAX,
¢ COCTaBJIATh q)OpMy.]'IBI HEOPTaHUYCCKUX COG)II/IHeHI/II\/'I 1O BAJICHTHOCTSAM H CTCTICHAM OKHCIICHHUA

AIIEMEHTOB, a TAKXKE 3apsi/iaM HOHOB, YKa3aHHBIM B TaOIHUIE pACTBOPUMOCTH KHCIIOT, OCHOBaHUI
U COJIEH;



* 00BSACHATH 3aKOHOMEPHOCTH U3MEHEHUS (PU3NYECKUX U XMMUYECKUX CBOMCTB MPOCTHIX
BEILIECTB (METAJUIOB M HEMETAJUIOB) U MX BBICUIMX OKCHIOB, 00pa30BaHHbIX 3JIEMEHTaMU
BTOPOT'O U TPETHETO NEPHOJIOB;

¢ Ha3bIBaThb 06nme XHUMHUYCCKUEC CBOfICTBa, XapPaKTCPHBIC IJIA I'PpyIIl OKCUIOB: KUCJIOTHBIX,
OCHOBHBIX, aM(i)OTepHI)IX;

* Ha3bIBaTh OOIIME XUMUYECKHE CBOMCTBA, XapaKTEPHBIC TSI KAXKJI0T0 U3 KJIACCOB
HEOPraHWYECKUX BEILIECTB: KUCIOT OCHOBAHUM COJIEH;

* IPUBOJIUTH MTPUMEPHI PEAKIIHMA, TOATBEPIKIAIOIINX XMMUIECKIE CBOMCTBA HEOPTaHUUECKHUX
BEIIIECTB: OKCUOOB, KHCJIOT, OCHOBAHHI U COJICH.

* KJIacCU(PUIIMPOBATh XUMHUYECKHUE HIEMEHTHI Ha METAJUIbI, HEMETAJIIbI, 3JIEMEHTBI, OKCUJIBI 1
THJIPOKCUBI KOTOPBIX aM(OTEPHBI, U MHEPTHBIE 3JIEMEHTHI (ra3bl) ISl OCO3HAHUS Ba)KHOCTH
YIOPSAIOYEHHOCTH HAY4YHBIX 3HAHUN;

* pacKpbIBaTh CMBICH nepuoandeckoro 3akona . 1. Menpaeneena;

* ONUCBIBATH U XapaKTEPU30BaTh TAOIUYHYIO0 (POPMY NEPUOANMUECKON CHCTEMbl XUMHUYECKUX
3JICMEHTOB;

¢ XapaKTCPHU30BaTh COCTAB ATOMHBIX AACP U paCIIPCACICHUC YN CJIa SJICKTPOHOB 110 3JICKTPOHHBIM
CJI0AM aTOMOB XUMHUYCCKUX 3JICMCHTOB MaAJIbIX IICPHOI0B nepnonnqecxoﬁ CHCTCMBI, a TAKXKC
KaJIusg U KaJdblusd,

* pa3JIM4YaTh BUJbI XMMUYECKOU CBSI3HU: MOHHYIO, KOBAJICHTHYIO ITOJISIPHYIO, KOBAJICHTHYIO
HEMOJIPHYIO U METAJUIMYECKYIO;

* 1300paXkaTh AIEKTPOHHO-UOHHBIE (POPMYJIIBI BEIIECTB, 00Pa30BaHHBIX XUMUUYECKHUMH CBS3SIMU
pPa3HOTo BUAA;

* BBISIBJISITh 3aBHUCUMOCTH CBOMCTB BCIICCTB OT CTPOCHUA UX KPUCTAIUIMICCKUX peHléTOKZ
HOHHBIX, aTOMHBIX, MOJICKYJIAPHBIX, MCTAJUIMYCCKUX.

* OUCHIBAThL CBOMCTBA TBép}II)IX, KUAKHUX, F33006p213HI)IX BCIICCTB, BBIACIIAA UX CYIICCTBCHHBIC
IMPU3HAKH,

¢ XapaKTEpHU30BaTh BEUICCTBA 110 COCTABY, CTPOCHHUIO U CBOI\/'ICTBaM, YCTaHAaBJIMBATHL NPUIHUHHO-
CJICACTBCHHBIC CBA3U MCKAY NAHHBIMU XaPAKTCPUCTUKAMHU BCIICCTBA,

¢ paCKpbIBaTb CMBICII OCHOBHBIX XUMHWYCCKUX MOHATUN «aToM», «KMOJICKYJIay, «XHUMHUYECKHMN
SJIEMEHT», «IIPOCTOC BEHIECTBO», «CIOKHOC BCIICCTBO», «BAJICHTHOCTL), UCITIOJIB3YA 3HAKOBYIO
CUCTCMY XUMUU,

® I/1306pa)KaTB COCTaB HpOCTCﬁH.IHX BCIICCTB C IOMOIIBIO XUMHUYCCKUX (I)OpMyJ'I " CYIIHOCTb
XUMHUYCCKHUX peaKuHﬁ C IOMOIIBIO XUMHUYCCKUX ypaBHeHHﬁ;



¢ BBIYUCIIATh OTHOCUTCIIbBHYIO MOJICKYJIIPHYIO U MOJIAPHYIO MAaCChI BEIICCTB, d TAKKC MACCOBYIO
JOJII0 XUMHUYECKOI'0O 5JICMCHTAa B COCAMHCHUAX OJIs1 OLICHKH X HpaKTquCKOﬁ 3HAYUMOCTH,

* CpaBHUBATh 110 COCTABY OKCH/IbI, OCHOBAHMUSI, KUCIIOTHI, COJIU;

* KJIaccu(UIUPOBATh OKCUABI U OCHOBAHHUS 110 CBOMCTBAM, KUCIOTHI U COJIU IO COCTaBY.
OOBSACHATH CyTh XUMHUYECKUX MPOIIECCOB U MX MPUHIUITUATBHOE OTINYNE OT (PU3HUECKUX;

* Ha3bIBaTh MIPU3HAKU U YCIOBUS MPOTEKAHUS XUMHUCCKUX PEaAKIIHIA;

* YCTaHABJIMBATH MPUHAJICKHOCTh XUMUYECKON PEAKITHH K OMPEICIEHHOMY THITY 110 OJJHOMY H3
KJIaCCU(UKALMOHHBIX MPU3HAKOB: 1) [0 YUCIIy U COCTaBY UCXOHBIX BEIIECTB U MPOAYKTOB
peakiuu (peakiuu COSTUHECHMS, Pa3JI0KEHHS, 3aMEIICHUs U 00MeHa); 2) 10 BBIICICHUIO HITU
MOTJIOUICHUIO TETIOTHI (PEaKIUU SK30TePMUYECKUE U SHAOTEPMUUYECKHUE); 3) MO0 U3MEHEHUIO
CTCTICHEW OKMCIICHHSI XUMHYECKHX JJIEMEHTOB (PEaKIINU OKHCIUTEIILHO-BOCCTAHOBUTEIILHEIC);
4) mo obpaTuMOCTH TIporecca (peakuu 00paTuMbIE U HEOOpaTUMBIE).

Y4eHUK MOJYyYUT BO3MOKHOCTh HAYUYHThCS:

* IPaMOTHO 00paIIaThCs C BEIIECTBAMHU B TTOBCETHEBHOM JKH3HM;

* 0OCO3HaBaTh HEOOXOAMMOCTb COOJIFOICHHS MPABIII SKOJIOTUUECKH 0€30M1aCHOTO IMOBEICHUS B
OKpY’Karoliel IpUpoaHOi cpele;

¢ IIOHUMAaThb CMBICITI U HGO6XOIII/IMOCTI) CO6JIIOI[CHI/I$[ HpeI[HI/IcaHPII;'I, npeajaracMbix B
HHCTPYKIUAX IO UCIIOJIB30BAHUIO JICKAPCTB, CPCACTB OBITOBOM XHMMHH U Aap.

¢ OCO3HABAaThb 3HAYCHUC TCOPCTUUCCKUX 3HAHUH 71 HpaKTquCKOﬁ ACATCIIBHOCTH YCJIOBCKA,
¢ OIIMCBhIBATb U3YUCHHBIC 00BEKTHI KaK CUCTCMBbI, IPUMCHSS JIOTUKY CUCTCMHOI'O aHaJIn3a,

* IPUMCHATH 3HAHUA O 3aKOHOMCPHOCTAX HCpI/IO}lI/I‘IeCKOﬁ CHUCTCMBI XUMHWYCCKHX JJICMCHTOB 1JIA1
OOBSICHEHHS U MMpEABUICHUSA CBOICTB KOHKPCETHBIX BCHICCTB.

* COCTaBJIATh MOJICKYJISIPHBIE U IIOJIHBIE HOHHBIE YPABHEHUS 110 COKPAIEHHBIM HOHHBIM
YPaBHEHUSIM;

* IPUBOJIUTH NIPUMEPBI PEAKLIUM, TOATBEPKAAOIIMX CYIIECTBOBAHUE B3AUMOCBSI3H MEKIY
OCHOBHBIMHM KJIaCCAMHU HEOPraHUYECKUX BELIECTB;

* IPOTHO3UPOBATH PE3YIbTAThl BO3AEHCTBHS pa3IMUHbIX ()aKTOPOB HA U3MEHEHHE CKOPOCTU
XUMUYECKOU PEAKLIUHU.

* COCTaBJIATH MOJIEKYJISIPHBIE U ITOJIHBIE HOHHBIE YPABHEHUS 110 COKPALEHHBIM HOHHBIM
YPaBHEHUSM;

* IPUBOJIUTH NIPUMEPHI PEAKIINI, TOATBEPKAAOIINX CYIIECTBOBAHUE B3AMMOCBSI3H MEKY
OCHOBHBIMHM KJIaCCaMHU HEOPraHUYECKUX BELIECTB;



* IPOTHO3UPOBATH PE3YAbTATHI BO3JCHCTBUS PA3IMUHBIX (PAKTOPOB HA N3MEHEHHE CKOPOCTH
XUMHUYECKON PEaKInu.

¢ IIPOTHO3UPOBATh XUMUUYCCKHUE CBOMCTBaA BCIIICCTB HA OCHOBC MX COCTaBa U CTPOCHUSA,

* IPOTHO3UPOBATH CIIOCOOHOCTD BEIIIECTBA MPOSBIISATH OKUCIUTEIbHBIC HJIM BOCCTAHOBUTEIHHBIC
CBOMCTBA C YUETOM CTENEHEW OKUCIICHHUS 3JIEMEHTOB, BXO/ISIIUX B €r0 COCTAB;

® BBIABIIATH CYIIECTBOBAHUE TeHETUYECKOM B3aMMOCBSI3U MECXKAY BCIICCTBAMU B PAAY: IIPOCTOEC
BCIICCTBO — OKCUI — I'MAPOKCHUI — COJIb.

IIpeameTHble pe3ybTaThbl:

9 kJaacce

Yyammiicst HAyYuTCs:

v KIaccH(HUIUPOBATh XMMHUYECKHE dJIEMEHTHI Ha METAJLIBI, HEMETAJUIBI, 3JIEMEHTBI, OKCHIBI 1

THIPOKCHUIBI KOTOPBIX aM(POTEPHBI, © MHEPTHBIE 3JICMEHTHI (Ta3bl) ISl OCO3HAHUS BaXKHOCTH

YHOPSAI0UEHHOCTHU HAY4YHbIX 3HAHU;

pacKphIBaTh CMBICI Iepuoanyeckoro 3akona /. . Menneneea;

OMKCHIBATh U XapaKTEPU30BaTh TaOIMUHYIO (OPMY MEPUOTUYECKON CHCTEMBl XUMHYECKHX

AJIEMEHTOB;

v/ XapakTepu30BaTh COCTAB AaTOMHBIX sJAE€p M paclpelelicHHe 4Yucia 3JIEKTPOHOB TI0
ANEKTPOHHBIM CJIOSIM ATOMOB XUMHUYECKUX 3JIEMEHTOB MAJIBIX NEPUOJOB MEPUOIAUYECKON
CHCTEMBI, a TAK)KE KaJIMs U KaJbLus;

v’ pasiauyaTh BHMIBI XMMHYECKOM CBA3M: MOHHYIO, KOBAJICHTHYIO IOJISAPHYIO, KOBAJIEHTHYIO
HEMOJISIPHYIO U METAJUIMYECKYIO;

v u3o0paxkarh 3JEKTPOHHO-HOHHBIE (OPMYJBI BENIECTB, OOPa30BAHHBIX XUMHUYECKMMHU
CBSI3MU PA3HOTO BUAA;

v’ BBIABJIATH 3aBUCHMOCTH CBOMCTB BEIIECTB OT CTPOEHUS MX KPMCTAIMYECKUX DPEIIETOK:
MOHHBIX, aTOMHBIX, MOJIEKYJISIPHBIX, METAINTNYECKUX;

v/ XapakTepu30BaTh XUMHYECKHE DIIEMEHTHI M HMX COEIMHEHUS Ha OCHOBE IOJIOKEHUS
AIIEMEHTOB B MEPUOINYECKON CUCTEME  OCOOEHHOCTEH CTPOCHHS UX aTOMOB;

v/ ONUCHIBaTH OCHOBHEIE dTanbl OTKphITHS J[. 1. MeHeneeBbIM EPUOJMYECKOrO 3aKOHA M
MEPUOANYECKON CHUCTEMBl XMMHUYECKUX JJIEMEHTOB, JKU3Hb W MHOTOOOpa3HyI HayYyHYIO
JIESITENIbBHOCTh YUYEHOTO;

v/ XapakTepu30BaTh HAyYHOE M MHPOBO33PEHYECKOE 3HAYEHHE IEPUOAMYECKOr0 3aKOHA |
MEPUOINYECKON CUCTEMBI XUMHUECKUX AeMeHTOB [[. . Menaeneena;

v 0CO3HaBaTh HAYYHBIE OTKPBITHSA KaK Pe3yabTaT JIUTEIbHBIX HAOFOICHHUI, ONIBITOB, HAYYHOM
ITOJIEMHMKH, TIPEOJIOJICHHS TPYTHOCTEN U COMHEHUH.

<R

Yllamui/ica MOJIYYMT BO3MOKHOCTH HAYIUTBHCSH:

v OCO3HAaBAaTh 3HAYCHUEC TCOPECTUICCKUX 3HAHUHI HJIA HpaKTquCKOﬁ ACATCIIbHOCTHU YCJIOBCKA,

v/ ONKCHIBATh HN3YUCHHBIC 00BEKTHI KaK CUCTEMBI, IPUMECHSAJIIOTUKY CUCTCMHOI'O aHAJIN3a,

v MNPUMCHATH 3HAHUA O 3aKOHOMCPHOCTIX HepHOHHqCCKOﬁCHCTCMBI XHUMHUYCCKUX JJICMCHTOB
JUIA O00BACHEHUS U OpCABUACHUA CBOMCTB KOHKPETHBIX BCIICCTB;

v pa3BUBAaTb I/IH(I)OpMaI_II/IOHHYIO KOMIICTCHTHOCTb TIOCPCACTBOM yTJ'IyGJ'ICHI/IH 3HAHUK 00
HCTOPpUN CTAHOBJICHUIA XHUMHYISCKOM HAyKH, €€ OCHOBHBIX HOHHTHI)'I, NEpUOaANICCKOIro
3aKOHAaKaK OJHOIro u3 BaXHEHUIIIUX 3aKOHOB npupoabl, a TakKXKC O COBPCMCHHBIX
JOCTHIKCHUAX HAYKU U TCXHUKH.



Conepxanue yueOHOro kypca xumusi 8-9 kiaccos

8 ki1ace

Tema 1. BBenenue B Xumnio

XUMHS — HayKa O BEIIeCTBaX, UX CBOMCTBAX U MPEBPAIICHUSAX.

[ToHATHE O XMMHYECKOM 3JIEMEHTE U (popMax ero CymecTBOBaHUS: CBOOOTHBIX aTOMax,
IIPOCTHIX U CII0KHBIX BEIIECTBA

[IpeBpamenust BemecTB. OTAMYUE XUMHUYECKUX PEAKIUH OT (U3NUYECKUX SIBICHUI.
Ponbp XuMHM B )KM3HU YeJIOBEKa.

KpaTkue cBeneHus U3 UCTOpUM BO3HUKHOBEHHS U pa3BUTHUs XUMHU. [lepuon anxumuu.
[Tonsitue o dumocopckom kamue. Xumus B XVI B. PazButne xummm ©Ha Pycu. Pomb
OTEYECTBEHHBIX YYEHBIX B CTAHOBJICHUH XMMHYECKOW Hayku - pabotsl M. B. JlomoHOCOBa, A.
M. bytneposa, [I.11. Menaeneena.

XyUMHYECKas CHMBOJIMKA. 3HAKM XMMMUYECKHUX DJJIEMEHTOB M IIPOUCXOXKAECHHUE HX
Ha3BaHuil. Xumudeckue ¢opmyinbl. MHnekcsl u koddduurentsl. OTHOCUTEIbHBIE aTOMHAs U
MOJIEKYJIsIpHAst MacChl. PacueT MaccoBOi 1O XUMHUYECKOTO dJIEMEHTa 110 (hopMyJie BEIIECTBA.

[lepnonnueckas cucrema xumudeckux snemeHToB J[. . Menneneesa, ee cTpykrypa:
Masble ¥ OONbIlIME NEpPUOAbl, TPYIIbI U MOATrPYIHIbl (IV1aBHas U nobouHast). [lepuognueckas
CUCTEeMa KaK CIPaBOYHOE MOcoOue IJis MOIy4YeHUsI CBEACHUM 0 XUMUYECKUX IEMEHTaX.

Pacuernbie 3apaun. 1. HaxoxaeHne OTHOCUTENBHONW MOJIEKYJISIPHOM MacChl BEIIECTBA
Mo ero Xumuueckoi Gopmyne. 2. BrpluncieHne MaccoBOil JOIM XMMHUYECKOTO 3JEMEHTa B
BEIIIECTBE 110 ero Gopmyiie.

IIpakTuyeckass padora Ne 1
[lpaBuna TexHWKH Oe€30macHOCTH IpH paboTe B XHMHUYECKOoM KaOunere. JlaGoparopHoe
o0opyoBaHue 1 0OpalleHle ¢ HUM.

IIpakTnueckas padora Ne 2
HabGnronenue 3a ropsieid cBe4oil.

IIpakTnyeckas padora Ne 3
AHaiM3 TMOYBEI U BOJIBI.

Tema 2. ATOMBI XHMHYECKHUX 3J1€MEHTOB

AToMbI Kak (popma CyIIecTBOBAaHUS XMMHUYECKUX 3JeMEHTOB. OCHOBHBIE CBEIEHUS O
CTpOCHMHM aTOMOB. JloKa3zaTenbcTBa CIOKHOCTH CTpoeHus atomoB. OmbiTel Pesepdopra.
[InaneTapHas MOJIeIb CTPOEHHUS aTOMA.

CocraB aTOMHBIX Sep: MPOTOHBI W HEUTpoHBL. OTHOCHUTENbHAs aTOMHasi Macca.
B3auMoCBA3b OHATUH «IIPOTOHY, KHEUTPOH», KOTHOCUTEIbHASI AaTOMHAsI Maccay.

N3menenue umcia TpPOTOHOB B sApe aTromMa - oOpa3OBaHHE HOBBIX XUMHUYECKHX
AJIEMEHTOB.

N3menenune dncina HEUTPOHOB B siipe aToMa - oOpa3zoBaHue U30TOMOB. COBpeMEHHOE
ONpe/IeTICHUE MOHATUS «XUMHUYECKUH 31eMeHT». M30TOombl Kak pa3HOBUIHOCTH aTOMOB OJHOTO
XAMHYECKOTO 3JIEMEHTA.

OnexTpoHbl. CTpoeHHE 3EKTPOHHBIX 000JOYEK aTOMOB XUMHUYECKUX dJIeMeHTOB Nel -
20 nepuoanveckor cucteMsl [[. . MenneneeBa. [loHaTHe 0 3aBEpPIIEHHOM M HE3aBEPIIEHHOM
AJIIEKTPOHHOM CJI0€ (IHEPreTUYECKOM YPOBHE).

[lepuonnueckas cucrema xumuyeckux siaemeHToB J[. M. MeHneneeBa u cTpoeHHE
aTOMOB: (PHU3WYECKUII CMBICT TOPSIKOBOTO HOMEpa OJIIEMEHTa, HOMepa TpYMIbl, HOMepa
nepuoa.

N3meHeHune uncna 371eKTPOHOB Ha BHEIIHEM 3JIEKTPOHHOM YPOBHE aTOMa XMMHYECKOTO
JJIeMeHTa - O0pa3oBaHWE TOJOKUTEIBHBIX U OTPHUIATEIBHBIX MOHOB. MOHBI, 0Opa3oBaHHbBIC
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aTOMaMHM METAJUIOB U HEMETAJUIOB. [IprUunHBl M3MEHEHUS] METAIUIMYECKUX U HEMETAJUIMYECKUX
CBOICTB B IEpHUOJIaxX U IPyIIax.

OOpazoBanue OuwHapHbIX coequHeHwid. [loHsATHEe 00 WOHHON CBs3u. Cxembl
0o0pa3oBaHMsI HOHHOM CBA3H.

B3aumopeiicTBue aTOMOB XHMMHYECKHUX JJIEMEHTOB-HEMETAUIOB MEXKIy CO0O0i -
o0Opa3oBaHHe IBYXaTOMHBIX MOJIEKYJ IPOCTHIX BellecTB. KoBaneHTHas HenospHas XuMu4ecKas
CBSI3b.

DNEeKTPOHHBIE U CTPYKTYpPHBIE (DOPMYIIHI.

B3aumopeiicTBue aTOMOB XHMMHYECKHUX JJIEMEHTOB-HEMETAUIOB MEXKIy COOOH -
oOpa3oBaHue OWHAPHBIX COEIMHEHUN HEMETaUIOB. JJIEKTPOOTpULATENbHOCTh. [loHsATHE O
KOBAJICHTHOU IIOJIAPHOH CBSI3H.

B3aumopeiicTBe aTOMOB XHUMHYECKHX JJIEMEHTOB-METAJUIOB MEXAYy COo00i -
00pa3oBaHNe METATMYECKUX KPUCTALIOB. [IoHATHE O METAJIIMYECKOM CBSI3H.

JdemoncTpanuu. Mojenu aTOMOB XMMHUYECKHX 3ieMeHTOB. [lepuoanueckas cucrema
xumMuueckux asementoB J1. 1. Meneneena.

Tema 3. IIpocThie BemecTBa

[lonoxxeHne MeTalIOB M HEMETAJIOB B HNEPUOAUYECKONM CHUCTEME XHMUYECKUX
anemeHToB J[. . MenneneeBa. BaxkHelimue npocTele BEMIECTBA - METAJLIBL: JKEJIE30, ATFOMUHUM,
KaJbIIUH, MarHui, HaTpwid, kKanuii. O0mme Gpu3ndeckKue CBOMCTBA METAJIOB.

Baxmuelimue mnpocTele BellecTBa - HEMETallIbl, 0Opa30oBaHHbBIE aTOMaMHU KHCIOpOJa,
BOJIOpOJIa, a30Ta, cephl, Gocdopa, yraepoaa. CiocOOHOCTh aTOMOB XUMHUYECKUX 3JIEMEHTOB K
00pa30BaHUI0 HECKOJIBKUX IPOCTHIX BEILECTB - aUIOTPONHUs. AJUIOTPOINHBIE MOIU(PHUKALUN
kucinopona, ¢ochopa u onoBa. MeTaluIMUECKHE W HEMETAJUIMYECKHE CBOWMCTBA IPOCTBIX
BenlecTB. OTHOCUTEIBHOCTD JEJIEHUS IPOCTBIX BEIECTB HA METAJUIbI U HEMETAJLIBL.

[locrosinnas ABoraapo. KonnuectBo Bemectsa. Monb. Monsipuast macca. MonsipHblit
0o0beM razoo0pasHbIX BemlecTB. KpaTHble eIMHHIIBI KOJIMYECTBAa BELIECTBA — MHJUIMMOJIb U
KUJIOMOJIb, MWUIMMOJISIPHAs W KUJIOMOJISIpHAas MacChl BEILIECTBA, MWUIUMOJSPHBIA U
KHUJIOMOJISIPHBIA 00BeMbI ra3000pa3HbIX BEIIECTB.

Pacuersl ¢ Mcronb3oBaHMEM MOHSTUH «KOJIMYECTBO BEIIECTBA», «MOJISIpPHAs Maccay,
«MOJISIpHBII 00BEM ra30B»,«[TOCTOSTHHA ABOTaIpO».

Pacyernbie 3amaumn. 1. BprunciieHHMe MOJSIDHONM MAacChl BEIIECTB 0 XMMHYECKUM
dopmynaM. 2. PacueTsl ¢ HCNOJIB30BAaHUEM IOHATHH «KOJUYECTBO BEILECTBA», «MOJISIpHAs
Maccay, «MOJISIpHBIM 00beM I'a30B», «IIOCTOSIHHAsE ABOTaJpo».

JemoncTpanuu. HexkoTopble METa/UIBI M HEMETAILIBI KOJIMYECTBOM BEIECTBA | MOJIb.
Monens MosipHOrO 00BbeMa ra3000pa3HbIX BEIIECTB.

Tema 4. CoeauHeHUsI XUMHYECKHUX YJIEMEHTOB

Crenenp okucnenus. OmnpenencHue CTENEHU OKUCICHHS IJIEMEHTOB IO XUMHUYECKON
dbopmyne coenuneHusi. CocraBieHue QopMysn OWHAPHBIX COEIWHEHHUM, OOIIMI CHoco0 ux
Ha3bIBaHUS. bUHApHBIE COEIUHEHMS: OKCHJBI, XJIOPHAbI, cynbpuabl u Ap. CocTaBieHHe UX
dopmyn. IlpexcraBuUTeny OKCHIOB: BOJAA, VYIJCKUCIBIA Ta3 ¥ HeralieHas H3BECTb.
[IpencraBuTeNy AETYIUX BOJOPOAHBIX COSAMHEHUN: XJIOPOBOIOPOI U aMMHAK.

OcHoBaHHS, MX COCTaB W Ha3BaHWs. PacTBOPUMOCTh OCHOBaHMI B Boje. Tadimia
pPacTBOPUMOCTH TUIPOKCUIOB U colieii B Boje. [IpencraBurtenu menoueil: TUAPOKCUIBI HATPHS,
KaJIusg WU KaJbIHWs. ITonatne o KayeCTBEHHBIX peaKkuugx. I/IHHI/IKaTOpBI. N3menenue OKpacCKu
WHIUKATOPOB B IIEJIOYHOM Cpejie.
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Kucnotsl, ux cocraB u HazBaHus. Knaccudukamus xucior. [lpeactaButenu KHCIOT:
CepHasi, COJsiHasA U a30THas. MI3MeHeHne OKpacKu MHIUKAaTOPOB B KUCIOTHOM CpeJie.

Conu xak nIpou3BOJHBIE KUCIOT U OcHOBaHMWI. X coctaB u Ha3BaHus. PacTBopumMocTh
coneit B Bojie. [IpeacraBurenu coseil: Xaopua HaTpus, KapooHaT u pocdaT Kanblus.

AMopdHBIE U KPUCTATUTMYECKUE BEIIECTBA.

MexMONEeKyIApHbIE B3aUMOJEHCTBUS. THIIBI KPUCTAUIMYECKUX PEIIETOK: HOHHAsi,
aTOMHAasi, MOJEKYJSIpHasT W METaJUIMYecKas. 3aBUCUMOCTh CBOWCTB BEIIECTB OT THUIIOB
KPUCTAJUTMYECKUX PELIETOK.

BemiectBa MoJIeKyISIPHOTO U HEMOJIEKYJISIPHOTO CTPOEHUS. 3aKOH MTOCTOSIHCTBA COCTaBa
JUIS1 BELIECTB MOJIEKYJIIPHOTO CTPOCHHS.

Yucteie BemiectBa U cMmecu. [IpuMepsl KUAKHX, TBEPIABIX W ra3000pa3HBIX CMeceu.
CaoiicTBa uMCTHIX BemlecTB U cMmeceil. MIx coctaB. MaccoBass 1 00beMHast O KOMIIOHEHTa
cMecu. PacueTsl, CBsI3aHHbBIE C UCTIOJIb30BAHUEM MOHSTHUS JOJIS.

Pacuernnie 3amaun. 1. Pacyer MaccoBoii u 00BEMHOI HOJIE€H KOMIIOHEHTOB CMECHU
BeIECTB. 2. BpluncieHue maccoBOM J0JiM BEUIECTBA B PacTBOpPE MO U3BECTHOM Macce
PacTBOPEHHOI0 BEUIECTBA M Macce pacTBoputens. 3. BpruuciieHHe Macchl pacTBOPSEMOIO
BEIIIECTBA U PACTBOPUTENS, HEOOXOIMMBIX JIJIsl IPUTOTOBIICHUS OMPEIETICHHON MacChl pacTBopa
C U3BECTHOM MAacCOBOM JJ0JIel PAaCTBOPEHHOIO BEIIECTBA.

JemoncTpanun. OOpa3upl OKCHUIOB, KHCIOT, OCHOBaHMH U cojeil. Moxenu
KPUCTAIDIMYECKUX PEIIeTOK XJopuaa HaTpus, anmasza, okcunga yriaepoaa (IV). CmocoOsl
paszieneHus CMece, TUCTUIUISIIUS BOIBI.

JlabopaTopubie onbIThl. 1. 3HAKOMCTBO ¢ 0OpasllaMy BELIECTB Pa3HBIX KJIACCOB. 2.
Paznenenue cmeceil.

Tema 5. MHM3MeHeHus1, IpoUCXOAsLIME ¢ BEIIECTBAMU

IlonsTe sBIEHUMN Kak MW3MEHEHUH, IPOUCXOJAUIMX C BellecTBaMu. SBieHwus,
CBA3AaHHBIE C M3MEHEHHEM KPHUCTAIUIMYECKOTO CTPOEHHUs BEIECTBA INPHU IOCTOSIHHOM €ro
coctaBe, (pusnueckue siBieHus. Guznyeckue sABICHUS B XUMHUM: TUCTUIUIALUS, KPUCTAIUIM3ALIUS,
BbIMIapMBaHNE U BO3TOHKA BEIIECTB, IEHTPU(PYrUpoBaHHE.

SIBneHus, CBsA3aHHBIE C WM3MEHEHHEM COCTaBa BELIECTBA, - XHMMHWUYECKUE DPEaKLHH.
[IpusHaku © yclOBUS MPOTEKAaHHUS XHUMHUYecKux peakuuid. [lonstue 00 »93K30- U
OSHAOTEPMUYECKUX peakuusax. Peakuuum TropeHus KaK 4YacTHBIM ciydald 3K30TEpMUYECKHUX
peakiui, NPOTEKAOIIMX C BBIICICHUEM CBETA.

3aKOH COXpaHEHMsI Macchl BEHIECTB. XMMUYECKUE YPABHEHMs. 3HAUEHUE MHJEKCOB U
koa¢p¢punmenToB. CocTaBieHNE YpaBHEHUN XUMHUECKUX PEaKLIUH.

Pacuersl mo xuMuyeckuM ypaBHeHUsAM. PellleHHe 3a7ad Ha HaxXOXXJEHUE KOIUYECTBA
BEIIECTBA, MACChl WK 00beMa MPOYKTa PEAKIIMU 110 KOJIMYECTBY BEIIECTBA, MAacCe WU 00beMy
HCXOJHOIO BelllecTBa. PacyeTsl ¢ UCIOIb30BaHUEM MTOHATUS «IOJISD», KOI1a UCXOJIHOE BEILECTBO
JJaHO B BHUJIE pAacTBOpa € 33JIaHHOW MACCOBOM JI0JIEM pacCTBOPEHHOTO BELIECTBA WJIA COACPIKHUT
ONPEAEIEHHYIO JIOJII0 IPUMECEN.

Peaknun pasnoxenus. [loHATHE O CKOPOCTHM XMMHYECKMX peakiui. Karanuzaropsl.
DepMEHTHI.

Peakuuu coenunenus. Karanuruueckue u HekatanuTuueckue peakuuu. OOpaTumbie U
HEOOpaTHMBbIE PEAKIIUH.

Peaknun 3aMemeHnsa. ONEKTPOXMMHMYECKUMH psAJl  HANPSHKEHWM METalIoB, €ro
UCIIOJIB30BAaHUE IS IIPOTHO3UPOBAHUS BO3MOXKHOCTU IPOTEKAHUS PEAKLUN MEXIy MeTallllaMu
Y paCTBOPAMM KHCIJIOT. Peakiiny BBITECHEHUS OJJHUX METAJNIOB U3 PACTBOPOB UX COJIEH IPYTrUMU
MeTaJlJIaMH.
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Peakniun o6mena. Peakiuu HeifiTpanuzanuu. YCIOBUS MPOTEKAaHUS peakUuii oOMeHa B
pacTBOpax A0 KOHIIA.

Tunsl XuMUYeCKUX peakuui (0 MPU3HAKY «YMCIO M COCTAaB MCXOJHBIX BELIECTB U
IMPOJYKTOB peaklMKU») Ha MpUMEpPe CBOWCTB BOJbI. Peakiius pa3ioxeHHs - 3JIEKTPOIHU3 BOJBL.
Peakuuu coennHeHus - B3aMMOJIEHCTBHE BOJIBI C OKCHJAMH METaUIOB U HeMmeTauloB. [lonsarue
«TUOpOKCUIbD». Peakuuu 3aMemieHuss - B3aUMOJEHWCTBUE BOJABI C  IIEJIOYHBIMU U
MIEJIOYHO3EMENIbHBIMA  MeTaJuTaMu. Peaknum oOMeHa (Ha mpuMepe TUApoiu3a cyiabpuaa
ATIOMUHHMS ¥ KapOu1a KaJIbIIysl).

Pacyernble 3amaum. 1. BpluncieHue Mo XHMMHUYECKMM YpPaBHEHUSM MAacchl WIH
KOJIMYECTBA BEILIECTBA 10 M3BECTHOM Macce WIM KOJIMYECTBY BELIECTBA OJHOTO U3 BCTYIAKOIINUX
B pEaKLMI0 BELIECTB WM MPOAYKTOB peaklUuH. 2. BpluncieHne mMacchbl (KOJUYECTBA BEIIECTBA,
o0bema) MpOJyKTa peaklMH, €CJIM H3BECTHa Macca MCXOJHOTO BEHIECTBA, COJEPIKaIIero
OTIpE/ICTICHHYI0 JIONII0 TpuMeceid. 3. BelumcieHne macchl (KOJMYECTBa BEHIECTBa, 00BeMa)
MIPOJIYKTa PeaKLUM, €CJIM U3BECTHA MAacca PacTBOPa M MAaccoOBasi 10J1s1 pACTBOPEHHOI'O BEILIECTBA.

Jemoncrpauuu. Ilpumepsl Qu3nUeckux SBICHUH; a) IuUlaBIeHue mnapaduna; O)
mubdy3us DyMIHUCTHIX BEIIECTB C TOPSIIEH JIaMIIOYKH HakanuBaHus. [Ipumepbl XUMHUYECKHX
SBJICHHI: a) TOPEHUE MarHus; 0) B3aMMOJICUCTBUE COJISTHON KHUCIOTBHI C MPaMOPOM HJIM MEJIOM;
B) nmonyuenue runpokcuna meau (Il); r) pactBopeHue moiay4eHHOro THAPOKCHAA B KUCIOTAX; JI)
B3aumojeiicteue okcuga menu (II) ¢ cepHOM KHCIOTON mpHU HarpeBaHUU; €) Ppas3JIOKEHUE
NepMaHraHaTa Kajus; ) B3auMOJIeHCTBUE pa30aBICHHBIX KUCIOT C METaIJIaMH.

JlabopaTopuble omnbiThl. 3. CpaBHEHHE CKOpPOCTH HCHApeHUs BOJAbl M CHHUpPTA IO
MCYE3HOBEHHMIO MX Kamenb Ha (uiusTpoBajbHOUW Oymare. 4. OkucieHue MeAW B IUIaMEHHU
CIIUPTOBKHA WJIM ropenku. 5. IlomyTHeHHE M3BECTKOBOW BOJBI OT BBIABIXAEMOIO YIJIEKHUCIOTO
ra3a. 6. [lonyuyeHue yriekucioro raza B3auMOACHCTBUEM COJbl M KUCIIOTHI. 7. 3aMellleHHe MeAu
B pactBope xsopuna meau (1) xenezom.

IIpakTHyeckass padora Ne 4
[Tpu3Haky XMMHUYECKUX peaKUui U UX KIacCUPUKAIUS.

IIpakTHyeckass padora Ne 5
IIpurorosnenue pacTBopa caxapa ¢ 3aJaHHONM MacCOBOM JOJIEH.

Tema 6. Teopusi 3JIEKTPOJMTHYECKON IUCCONMANMM M CBOWCTBA KJIACCOB
HEOPraHUYeCcKUX COeIUHEeHUMN

[TonsiTie 00 SIEKTPOIUTUYECKONW TUCCOIHMAIMU. DJIEKTPOJUTHI M HEDIEKTPOJIUTHI.
MexaHu3M JMCCOLMALMU DJIEKTPOJIUTOB C PA3JMYHBIM THUIIOM XUMUYECKOM CBsi3u. CTerneHb
ANEKTPOIUTHYECKON Aucconnanuu. CUIbHBIE U CIa0bIe AIEKTPOIUTHI.

OCHOBHBIE TIOJIOKEHUSI TEOPUH HIIEKTPOIUTHUECKON nuccounanuu. IoHHbIe ypaBHEHUS
peakiuii. YCIoBusi MPOTEKaHMUsI peaklnu OOMEHa MEXIYy JJIEKTPOJIUTAaMHU 10 KOHIIA B CBETE
MOHHBIX MIPEICTABICHUII.

Krnaccugukanys noHOB U UX CBOICTBa.

Kucnotsl, ux knaccudukanus. J(ucconuamnus KUCIOT U UX CBOWCTBAa B CBETE€ TEOPUH
ANEKTPOJIUTUYECKON Aucconmanui. MoJeKynspHble U HOHHBIC YPAaBHEHUS PEaKLHUU KHUCIOT.
B3aumopeiicTBue KHUCIOT ¢ METalIaMH. DJIEKTPOXUMUYECKHM pAJl HaMpsSHKEHUM METaslioB.
B3anmoneiicTBie KHUCIOT C OKCHJAAMU METAUIOB. B3anMOJeWCTBHE KHUCJIOT C OCHOBAHUSIMH -
peakiusi HeWTpanu3auuu. B3aummoneicTBhUe KUCIOT ¢ coisiMH. Vlcmonb3oBaHue TaOIHITBI
PaCTBOPUMOCTH JUISIXaPAKTEPUCTUKNA XUMHUYECKUX CBOWCTB KHUCIIOT.

OcHoBanus, ux kinaccudukanus. Jucconmanus OCHOBAaHWW M WX CBOWCTBA B CBETE
TEOPUU DJIEKTPOJIUTHYECKOM JIUCCOIMAlUK. B3auMoJelcTBUEe OCHOBaHUWA C KHCJIOTAMH,
KUCTIOTHBIMH ~ OKCHJAAMH M colisiMd. lcmonb3oBaHHMe TaONHIBI  PACTBOPUMOCTH ISt
XapaKTEPUCTUKU XUMHUYECKHX CBOWCTB OCHOBaHMU. Pa3nmokeHre HepacTBOPUMBIX OCHOBAHMIM
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npu HarpeBaHUMU.
Conu, ux kmaccuukanys ¥ JUCCOIMAIUS PA3JIMYHBIX THIOB coyieid. CBOMCTBA cojiel B CBETE
TEOPUU DJIEKTPOJIUTHUYECKON AuccoUranuu. B3auMonencTBue cojeld ¢ MeTaulaMH, YCIOBHUS
MPOTEKaHUsl 3THX peakuui. B3zaumonelcTBue coseil ¢ KUCIO0TaMH, OCHOBAaHUSIMU U COJISIMH.
Hcnons3oBanne TaOIUIBI PACTBOPUMOCTH VISl XaPAKTEPUCTUKA XUMUYIECKHX CBOMCTB COJICH.

O06o00mmenue cBeeHni 00 OKCHIaX, X KIacCH(UKAIIMN U XUMUYECKHX CBOHCTBAX.

['eneTnueckue psbl METAJJIOB U HEMETAJUIOB. | eHeTHYecKas CBA3b MEXJY Kiaccamu
HEOPraHWYECKUX BEILECTB

OKHCIUTENbHO-BOCCTAHOBUTENbHBIE  peakiuu. OKUCIAUTENIb U  BOCCTAaHOBUTEIIb,
OKHCJIEHUE U BOCCTAHOBJICHHE.

Peakiiun  nmoHHOrO OOMEHa U OKHUCIUTEIbHO-BOCCTAHOBHUTEIIbHBIE  PEAKIIMH.
CocraBiieHHE ypaBHEHUN OKUCIHMTEIbHO-BOCCTAHOBUTEIBHBIX PEAKLIUNA METOIOM 3JIEKTPOHHOI'O
OasaHca.

CBoiicTBa IPOCTHIX BEIIECTB - METALUIOB U HEMETAJUIOB, KUCJIOT M COJIEH B CBETE
MPEJICTABICHUI 00 OKUCITUTEIHFHO-BOCCTAHOBUTEIBHBIX MPOIIECCaX.

JdemoncTpanuun. lcneiTaHue BeWIECTB M MX PAcTBOPOB Ha 3JIEKTPONPOBOJHOCTD.
3aBUCHUMOCTD AJICKTPONPOBOJAHOCTA YKCYCHOM KHCJIOTHI OT KOHIIGHTpauuu. B3aummopeiicTBue
IIMHKA C CepOi, COITHOM KucaoTou, ximopuaoM meau (I1). 'openne maruus.

JlaGopaTopHble onbIThl. 8. Peakiuu, xapakTepHbie AJiI paCTBOPOB KHUCIOT (COISTHOM
win cepHoi). 9. Peakiuu, xapakTepHble A PacTBOPOB Ienoued (TUAPOKCUIOB HATPHS WU
kanus). 10. [lonyuenue u cBolicTBa HEPACTBOPUMOI'O OCHOBAHUS, HAPUMEDP THAPOKCUAA MEIU
(IT). 11. Peakmuu, xapakTepHbIe Il paCTBOPOB coJjieii (Hampumep, s xmopuaa meau (11)). 12.
Peakuuu, xapaktepHbie 1J11 OCHOBHBIX OKCUJIOB (HaIIpUMep, JUIs OKcua Kaiubius). 13. Peakuun,
XapaKTepHBIE I KUCIOTHBIX OKCUIOB (HapUMep, Uil YTIEKUCIOro ra3a).

IIpakTnyeckas padora Ne 6
CBoiicTBa 3JIEKTPOIUTOB

IIpakTnueckas padora Ne 7
DKCIepuMEHTaIbHOE peteHue 3aaad no TIOJ»

9 kjaacc

Tema 1.BBenenne. O0mas XapaKTepuCTHKA XUMHUYECKHX JICMEHTOB U XUMHYECKHX
peakuuii. Ilepuoanyeckuii 3akon u Ilepuoauyeckas cucrema

xuMudecknx 3ieMenToB JI. I. MenjaeeeBa

XapakTepucTHKa 3JIEMEHTAa M0 €ro NOoJIOKEeHHI0 B llepuoguyeckoil cHCTEME XUMHUYECKUX
sanemenToB JI. 1. MenaeneeBa. CBolcTBa OKCUIOB, KUCIOT, OCHOBAHHI U COJIEH B CBETE€ TEOPUHU
ANEKTPOJIUTUYECKON JUCCOLMALIMM W OKHMCIIEHUS-BOCCTAHOBIICHUS. [loHATHE O mNEPEXOIHBIX
anemMeHTax. AMGOTepHOCTh. ['eHeTHYeCKui s TepexoJHOTo eMeHTa. [leproaudeckuii 3aKoH
n llepmogmyeckas cucrema xumuyeckux »dneMeHtoB [[. M. MenneneeBa. Xumuueckas
OpraHu3aIys )KUBOW U HEXUBOU MPUPOAbl. XUMUYECKUN COCTaB SApa, MAHTUU U 36MHOU KOPBI.
XUMUYECKUE DJIEMEHThl B KJETKaX JKUBBIX OpPraHu3MOB. Makpo- ¥ MHUKPOIJIEMEHTHI.
O06oO0menre CBeIeHU 0 XMMHUYECKHX peaknusax. Kiaccupukarus XUMHUYECKUX PEaKIMi Io

pa3MyYHbIM TPU3HAKAM: «UUCIO M COCTaB pearupyroImux H 00pa3yrolIMXcs BEIIECTBY,
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«TeroBo 3¢ (deKT», «HampaBlIEHUE», «U3MEHEHHE CTENEHEW OKUCIEHMs DJIEMEHTOB,
00pa3yIoMX pearupyrone BemecTBa», «(hasza», «ICIoNIb30BaHuEe KaTanuzaTopa». [loHsaTue o
CKOPOCTH XHMMHUYECKOW peakuuu. (DakTophl, BIMSAIOLNIME HA CKOPOCTh XUMHUYECKHX DPEAKLUM.
Karanuzarops! u katanu3. UHruOUTOpbl. AHTHOKCUAAHTHI.

JdemMoHCTpaumu.

Pasnuunbie ¢opmer Tabmunsr J[. WM. MenpeneeBa. Mopenu aTtomMoB 3ieMeHTOB 1—3-T0
nepuoioB. Mojienb CTpoeHUs: 3eMHOro mmapa (MmomepeyHblil pa3pes). 3aBUCMMOCTh CKOPOCTH
XUMHYECKOM PEAaKIUM OT MPUPOABl PEarupyrolux BEIIECTB. 3aBUCUMOCTb CKOPOCTHU
XUMHUUYECKOM pEeakuuu OT KOHLEHTpPAlUMM pPEarupyrolluX BEIIECTB. 3aBUCUMOCTb CKOPOCTHU
XUMHUYECKOM peakUMM OT IUIOUIaJM CONPUKOCHOBEHHUS pPEArupyrOIIMX BEIIECTB («KMITSILUN
CIIOI»). 3aBUCHUMOCTh CKOPOCTHM XMMHUYECKOM peakuuu OT TeMIepaTypbl pearupyromumx
BeulecTB. ['OMOreHHBI M TeTEepOreHHbId  KaTauusbl. DEpMEHTATUBHBIM  KaTajus.
NHrnbupoBanue.

JlabopaTopHble ONBITHI.

1. [TonydyeHue ruipoKcuia LMHKA U UCCIIEI0BAaHUE €r0 CBOMCTB. 2.MojennpoBaHye MOCTPOCHUS
[Tepuoanueckoit cucremsl xumuueckux aneMeHToB [[. . Menzneneesa. 3. 3amelieHue Kene3om
menu B pactBope cyibdara meau (II). 4. 3aBUCHMOCTH CKOPOCTH XMMHMYECKOW pEakIUH OT
IPUPO/IbI PEArHPYIOIIMX BEIIECTB HA MPUMEPE B3aUMOJICHCTBUS KUCIOT C METAJUIaMHU.

5. 3aBHCUMOCTbh CKOPOCTH XMMHYECKON PEaKLMKU OT KOHLIEHTPALlUU PEarupyrolux BELECTB Ha
IIpUMeEpE B3aUMOJAEHCTBUS INHKA C COJISTHOM KMCIIOTOM pa3INyHON KOHIEHTPALUH.

6. 3aBHCHMOCTh CKOPOCTH XUMHUYECKOW PEAKIMM OT IUIOIMAAN CONMPUKOCHOBEHMSI pearupyrommx
BEIIECTB. 7. MOJETUpOBaHUE «KHUILSIIETO CJos». 8. 3aBHCUMOCTh CKOPOCTH XUMHUYECKOU
peakuuu OT TeMIIepaTypbl PearupyrouxX BEIIECTB HAa IPUMEpPE B3aWMOJAECUCTBUS OKCHUIA MEIU
(I) ¢ pacTBOpoM CcepHOM KHCIOTBI PAa3NTU4HOM TemmepaTypbl. 9. Pa3znoxkeHue nepokcuia
BOJIOpOJia C MoMolbio okcuaa mapranua (IV) m karamaszel. 10. OOHapykeHHe Kartanassl B
HEKOTOPBIX MUUIIEBBIX MpoaykTax. 11. MHrubupoBaHue B3aMMOAEHCTBHS KUCIOT C METaJIaMH
YPOTPOIIMHOM.

Tema 2. MeTtanibl

ITonoxenue metauioB B Ilepuoanueckoi cucreme xumudeckux snemenTos /. 1. Menneneesa.
Metannuueckas KpHUCTaUIMYeCKash pelleTka M MeTaJulMueckas XuMudeckass cBs3b. OOiue
¢uznueckue cpoiictBa merayuioB. CIuiaBbl, UX CBOICTBa M 3HadeHHE. XHMMUYECKUE CBOMCTBA

MCTAJJIOB KakK BOCCTaHOBI/ITeHeﬁ, a TAKXKXC B CBCTC UX IIOJIOXKCHUA B IJICKTPOXUMUUYCCKOM pANY
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HarpspKeHuH MeTauioB. Koppos3us MeTayioB U crmocoObl 00pbOBI ¢ Hell. MeTauibl B Ipupo/Ie.
O611me cnocoObl UX MOTYUYCHHUS.

OO0masi XxapaKTepucTHKA IIEJ0YHbIX MeTaJuI0B. Metamiel B pupoje. O6mue crnocoObl ux
nonydyeHusi. Crtpoenue artomoB. lllemounsle MeTamasl — NpOCThle BewlecTBa. BakHelmue
COCIMHEHUS IIEIOYHBIX METaNIOB — OKCHU[BI, THJIPOKCHIBI U CONU (XJIOPUIBI, KapOOHATHI,
cynb(haTel, HHUTPATHl), WX CBOWCTBA W MPUMCHCHHE B HApOAHOM Xxo3siicTBe. KamuitHbie
ya00peHusl.

O01mas xapakTepucTHKA 3JIeMEHTOB IJIaBHOM moarpynnsl I rpynmnsl.

Crpoenue aromoB. lllenouyHo3emenbHble MeTalIbl — MPOCThIE BellecTBa. BakHelmue
COCIMHEHUS ILIEIOYHO3EMEIbHBIX METAJUIOB — OKCHJbI, THIPOKCUABI U COJH (XJIOPUJBL,
KapOOHAThI, HUTpATHI, cyinbdaTel, ¢ocdarel), MX CBOWCTBA U TNPUMEHEHHE B HAPOTHOM
XO034MCTBE.

AJIIOMUHHIA.

Crpoenue atoma, (pU3MYECKHE U XMMHYECKHE CBOMCTBA mpocToro BemiecTBa. CoeauHEHUS
IIOMUHUS — OKCHJl U TUAPOKCUM, UX aM(OTepHbIl XapakTep. BaxHeiliue coin aaoMUHUS.
[IpuMeHeHre amtOMUHNS U €T0 COETMHEHUM.

Kene3so.

Crpoenue atomMa, QU3MYECKHE U XMUMHUYECKHE CBOWCTBA MPOCTOrO BellecTBA. | eHeTHueckue
pAnbl Fe*? nFe®.

Baxnenmme conu jxene3a. 3HaUEHUE JKEIE€3a M €ro COSOUHEHMM Ul MPUPOJbI U HApOAHOIO
XO035ICTBA.

JleMOHCTpALHMM.

OOpa3upl LIENOYHBIX M IIETOYHO3EMENbHBIX MeTauioB. OOpasusl criiaBoB. B3aumoneiictsue
HaTpUs, JUTHS M KaJlbliUd C BOJOW. B3ammoneicTBHE HATpus W MarHus € KHUCIOPOAOM.
BzaumopeiictBue metannoB ¢ Hemetamiamu. [lomyuenue ruapokcuaos xkenesa (I1I) u (111).
JlabopaTopHble ONBITHI.

12. B3aumojeiicTBuEe pacTBOPOB KHUCIOT M cojiel ¢ MeTtautlaMu. 13. O3HakOMJIEHHE C pydamMu
xkene3a. 14. OxpamiMBaHuE IUIAMEHHM COJISIMM ILIENOYHBIX MeTauioB. 15. B3aumoneiictBue
Kanpus ¢ Bogou. 16.ITomyuenue rugpokcnia Kajlbliyus U UCCIIEJOBAHUE €r0 CBOMCTB.

17. TlonydyeHne TUIpPOKCHAA aJIOMUHHS U UCCIEIOBAHHME €ro cBOMCTB. 18. B3ammoneiicTBue
xKenesa ¢ cossHoM kucioroil. 19. IMonmyuyenne ruapoxcunos xeneza (II) u (II) u uzyuenue ux
CBOMCTB.

IIpakTuyeckas padora Nel
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OcyuiecTBICHUE ETIOYKN XUMUYECKUX TTPEBPALICHUIA

IpakTnyeckas padbora Ne2
[Tonydenue u cBOMCTBA COETMHEHUN METAJIJIOB

IIpakTnyeckas padora Ne3
Pemienue skcriepuMeHTaIbHBIX 337124 HA PACMO3HABAHUE U MOJIY4YEHUE COEIMHEHUN METaJIOB
Tema 3. Hemerasibl

OO0mias xapakTepUCTUKAa HEMETAJUIOB: mojiokeHue B llepuonnueckoi cucTeMe XUMHUYECKHUX
anemenToB [[. 1. MenneneeBa,0cO0EHHOCTH CTPOSHUSI aTOMOB, AJIEKTPOOTPUIIATENLHOCTE (D0)
KakMepa «HeMeTauImuyHocThy, psia 0. Kpucraminueckoe cTpoeHHEe HEMETAUIOB — IMPOCTHIX
BemecTB. Aiutotponusa. dusndeckue cBoWcTBa HeMmeTauioB. OTHOCUTEIBHOCTh MOHSATUN
«METaJUI» B «HEMETAILI».

Boaopoa. Ilonoxenune Bomopona B Ilepuogmyeckoil cucreme XxumMudeckux snemeHtos . .
MenneneeBa. Ctpoenue aroma u MoJieKynbl. OU3NYECKUe U XMMHYECKHE CBOWCTBA BOAOPO/IA,
€ro MoJy4yeHue U MpUMEHEHHUE.

Bonaa.

Crpoenue Monekyibl. Bogopoanas xumudeckas cBsizb. Ousnyeckue cBOMCTBA BOJbl. AHOMAINU
cBoiicTB BOAbL. ['mapodunphbie U ruApoPOOHBIE BeliecTBa. XUMUYECKHE CBOWCTBA BOJBI.
KpyroBopor Boasl B mpupone. Bomoounctka. Aospamnusi BoAbl. BBITOBbIE  (PMIBTPHL
MunepanbHble BOJbI. JJUCTUIUITMPOBAaHHAS BOJIA, €€ TIOJYYEHHE U IPUMEHEHHUE.

OO0uasi XapaKkTepuCTHKA TAJIOT€HOB.

Crpoenue atomoB. [IpocThie BellecTBa U OCHOBHBIE COEIUHEHHUS TaJlOT€HOB, UX CBOMCTBA.
Kpatkue cBenenus o xjope, Opome, prope u itoae. [IpuMeneHue ranoreHoB U UX COSAMHEHUIA B
HapOJIHOM XO35I1CTBE.

Cepa.

CtpoeHue aToMa, alJIOTPOIHS, CBOICTBA U IPUMEHEeHHe poMOuyeckoit cepbl. Okcusl cepsl (IV)
u (VI), ux nonydyenue, cBoiictBa u nmpuMeHenue. CepHas KUCIOTa U €€ COJU, UX MPUMEHEHHUE B
HapOAHOM X03sicTBE. [I[pON3BOACTBO CEPHOM KUCIOTHI.

A30T.

CtpoeHue aToMa U MOJIEKYIbI, CBOHCTBA MPOCTOrO BellecTBa. AMMHUAK, CTPOEHUE, CBOMCTBA,
nonyueHue u npuMeHenue. Coau aMMOHUs, UX CBOMCTBa u npumeHeHue. Okcunbl azorta (II) u
(V).

A30THas KHCIIOTa, €€ CBOIMCTBA U MpUMEHeHHe. HUTpaThl M1 HUTPUTHI, TpoOIeMa UX COJIepP KaHUs
B CEJIbCKOXO03SHCTBEHHON MPOAYKIIMH. A30THBIC yI0OpEHHUS.

Dochop.
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CtpoeHue aroma, ayuIOTPOIHs, CBOWCTBa Oemoro W KpacHoro ¢ocdopa, WX TpUMEHEHHE
OcHoBHble coeauHeHus: okcua ¢ochopa (V) u oprodocdopHas kuciora, ¢ocharsl.
®docdopHble y1oOpeHHs.

Yraepona.

Crtpoenue aroMa, aJuIoTpONHs, cBolicTBa Moaudukamuii, mpumenenne. Oxcuasl yriaepoaa (1) u
(IV), ux cBoiicTBa 1 npumeHenne. KapOoHaThl: KalbIMT, COAA, MOTAIl, UX 3HAYEHHE B IPUPOJIE
Y J)KM3HU Y€JIOBEKa.

Kpemunii.

CtpoeHue aToma, KpUCTAUIMYECKUI KPEMHHH, €ro CBOMCTBa M mpuMmeHeHne. OKCH KpeMHUs
(IV), ero npupoansie pasHOBUAHOCTH. CHUIIMKAThl. 3HAUEHUE COCAUHEHUM KPEMHMS B KMBOU U
HexuBoM npupoze. [IoHATHe 0 CHIIMKAaTHOM MPOMBIIIIIIEHHOCTH.

JdeMoHcTpanmm.

OOpasupl rajJoreHoB — MPOCTHIX BEIIECTB. B3anmMoaeiicTBHE TalloTeHOB C HAaTpPUEM, C
anoMuHueM. BeiTecHeHHe xJ10poM Opoma WM MOJAA U3 pacTBOPOB UX cojeil. Bzaumoneiicteue
Cephl ¢ METAIUIAMH, BOJIOPOJOM U KUCIOPOI0oM. B3auMoaencTBue KOHUEHTPUPOBAHHOM a30THOM
KHUCTIOTHI ¢ Menbto. [lornomienne yriem pacTBOPEHHBIX BEUIECTB WM ra3oB. BoccTaHoBieHue
Meau u3 ee okcuaa yrieM. O6pasibl NpupOIHBIX COEAMHEHUN XJ10pa, cephl, pocdopa, yriepona,
kpemHusA. OOpasnbl BaXHEHIINX JUII HAPOJHOTO XO03sCTBA Cynb(aTOB, HUTPATOB, KAPOOHATOB,
docdaros. Obpa3ibl cTEKIIa, KEPAMHUKH, [IEMEHTA.

JlabopaTopHbIie ONBITHI.

20. ITomyuenue u pacno3HaBaHue Bojopona. 21. MccinenoBanue mOBEpXHOCTHOTO HATSKEHUS
BO/bI. 22.PacTBOopeHue nepMaHraHaTa Kajaus WM MEJHOro Kymopoca B Boje. 23. I'maparanus
06e3BoxkeHHOTO cynbdara menu (II). 24. M3roToBiieHre TUTICOBOTO OTIIEYaTKa.

25. O3zHakomileHHE C KOJUIeKIHeH OBITOBBIX (GMIBTPOB. 26. O3HAKOMIJIEHHE C COCTaBOM
MUHepalbHOW Bozbl. 27. KauecTBeHHas peakuus Ha ranoreHua-uonsl. 28. Ilomyuyenue u
pacriozHaBanue kucnopoga. 29. I'openue cepsl Ha Bo3ayxe u B kuciopoze. 30.CoiicTBa
pazbasiienHon cepHoil kucioTel. 31. M3ydenue cBoiicTB ammmaka. 32. Pacro3HaBanue cosieid
ammoHus. 33. CBoifctBa pa30aBieHHOM a30THOM  kucnoTel. 34. B3aumogeiictBue
KOHIICHTPUPOBAHHOW a30THOM KHCIOTHI ¢ Meabto. 35. T'openue ¢docdopa Ha BOzayxe M B
kuciopose. 36. PacnosznaBanne docdaros. 37. ['openue yrisa B kucinopone. 38. IlomydeHue
YTOJIBHOM KHUCTOTHI M U3y4eHHe ee cBoMcTB. 39. [lepexon kapOOHATOB B THIPOKAPOOHATHI.

40. Paznoxenue ruapokapoonara Hatpus. 41. [TonmyueHre KpeMHEBOW KHCIOTH U U3y4YE€HUE ee

CBOMWCTB.
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IpakTnyeckas padora Ned
Pemenue skcriepuMeHTaIbHBIX 3a7a4 1o TeMe «lloarpymnmna rajoreHoB»

IIpakTyeckas padora NeS
Pemenue skcniepuMenTanbHbIX 3a1a4 1o teme «lloarpynna kucinopona»

IIpakTyeckas padora Ne6
[Tonyuenue, coOupaHue 1 paclo3HaBaHUE Ta30B

Tema 4. O6001eHMe 3HAHMI 110 XUMHH 32 KypC OCHOBHOM 1KoJibl. Ilonroroska

K rocyjaapcrseHHoii urorosou arrecrauuu ('MA)

Ilepuonnueckuii 3akoH u lleproanueckas cucrema xumuueckux aemeHToB 1. M. Menneneesa.
@u3nyecKkuil CMBICI TMOPSAKOBOIO HOMEpa JJIEMEHTa, HOMEPOB IE€puoja U TIPYMIbL.
3aKOHOMEPHOCTH M3MEHEHUSI CBOWCTB 3JIEMEHTOB M UX COCJUHEHMH B MEpPHOJaX M IpyNmax B
CBETE MPEACTABICHUI O CTPOCHUH ATOMOB 3JIEMEHTOB.

3HaueHHE MEPUOAUYECKOTO 3aKOHA. BUAbl XUMUYECKHUX CBA3€M WU THUIIBI KPUCTAJUIMYECKHUX
pemeTok. B3anMoCBs3b CTpOeHHS W CBOMCTB BemlecTB. Kiaccudukanus XUMHUYECKUX peaKIui
10 pa3JIMYHbIM MPU3HAKaM (UHMCIIO U COCTaB Pearupyrolux U 00pa3yroMuXcs BEIIECTB; HaJIuune
rpaHuibl  pasfena (a3; TeriaoBod JPQeKT; U3MEHEHUE CTEleHeW OKHCIEHUS aTOMOB;
UCIIONIb30BAaHUE KaTallM3aTopa; HampaBlieHHe nporekanus). CKOPOCTh XUMHUYECKHX PEaKIHUid U
daktopel, BhusApmKe Ha Hee. OOpPaTUMOCTh XUMHUYECKHUX PEAKIMA U CHOCOOBI CMEIECHUS
XUMHYECKOTI'O PABHOBECHUS.

[IpocTble M ClOXHBIE BelEeCTBA. MeTallibl M HEMETaJIbl. ['@HeTHYecKHe psabl MeTaia,
HEMeTalla W TMepexoAHoro weramia. OKCHABIM THAPOKCHABI (OCHOBaHUS, KHCIOTHI,
amdoTepHbIe THAPOKCHUIBI), cOU. VX cocTaB, kiaccudukanus u 00IIMe XUMAYECKHE CBOMCTBA B

CBETE TEOPUHU EKTPOIUTUYECKON TUCCOLIUAIUH.
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TemaTuuyeckoe NVIAHUPOBAHUE

8 kiacc

Ne o/ HaumeHoBaHHe pa3/iesioB, TeM KouunuecTBO 4acoB

1 BBenenue B xumuro 7

2 ATOMBI XUMUYECKHX DJIEMEHTOB 9

3 [IpocTeie BemecTBa 6

4 CoenrHeHnsI XUMAYECKUX DIIEMEHTOB 14

5 N3meHeHus, mpoucxo/IsIue ¢ BeeCTBAMH 13

6 Teopust SIEKTPOJUTUYECKONW JTUCCOIMAIIMM M CBOWCTBA 19
KJIACCOB HEOPTaHMYECKHUX

9 kJacc

Ne n/m HaumeHoBaHMe pa3iesioB, TeM KosmnuecTBo yacos

1 Tema 1.BBenenune. O0mas XxapakTepuCcTUKa XUMHUECKUX 10
AJIEMEHTOB M XUMHUYECKUX peakuuid. [lepuonnyeckuii 3akoH
u [lepuonnueckas cucrema
xumuueckux anemenToB J[. . Meneneera

2 MerTamnnasl 18

3 Hemeramisr 28

4 O060011eHre 3HAHN TI0 XMMHH 32 KypC OCHOBHOM IITKOJIBI. 10

IToaroroska
K rocynapcTBeHHOM utoroBoil arrecramuu (I'MA) (10 1)
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