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1. Ilnannpyemblie pe3yabTaThl OCBOCHHSI Y4eOHOI0 NIpeaMeTa
Jluunocmmuwie pezyromamat.

1) BocnuTaHME POCCUMCKONW TIpakJaHCKOM MAEHTHYHOCTH: NATPUOTHU3MA, YBAKEHUS K
OTeuecTBy, MPOLLIOE W HACTOSIEE MHOTOHAIIMOHAJIBHOTO Hapona Poccum; oco3Hanue cBoeit
THUYECKON MPUHAAJICKHOCTH, 3HAHUE UCTOPHH, A3bIKa, KYJIbTYPbl CBOET0 HapoJia, CBOEro Kpasd,
OCHOB KYJBTYPHOTO Hacjieausi HapoJoB Poccum u 4yenmoBeyecTBa; yCBOGHUE TYMAHUCTHUECKUX,
JIE€MOKPATUYECKUX U TPAIULMOHHBIX LIEHHOCTEH MHOTOHAIIMOHAIBHOI'O POCCUICKOIro 0OLIeCTBa;
BOCIIUTaHHE YYBCTBA OTBETCTBEHHOCTH U J0Jra nepen PoauHoi;

2) ¢dopMupoBaHHEe OTBETCTBEHHOI'O OTHOILEHHS K YYEHHMIO, TOTOBHOCTHM M CIIOCOOHOCTHU
00yJaromuXxcsi K CaMOPa3BUTHIO M CaMOOOpa30BaHUIO Ha OCHOBE MOTHBAIIMU K OOYYCHHIO U
MIO3HAHUIO, OCO3HAHHOMY BBIOOPY M IOCTPOCHMIO JalibHEHIel MHIMBHIYadbHOH TpPaeKTOpUU
oOpa3zoBaHMs Ha 0a3e OPUEHTUPOBKU B MUpeE npodeccrii 1 npodecCnOHATBHBIX MPEANOUTCHHH,
C Y4YeTOM YCTOWYMBBIX II03HABATEJbHBIX HMHTEPECOB, a TaK)K€ Ha OCHOBE (OPMHPOBAHUSA
YBKUTEIBHOT'O OTHOLICHUS K TPYIY, Pa3BUTHSA OIBITA yYacTUsl B COLUAIBHO 3HAYMMOM TPY/E;
3) gopmupoBaHHE LEIOCTHOIO MHUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
pa3BUTHS HAyKH ¥ OOIIECTBEHHOW MPAKTHKH, YYUTHIBAIOUIETO COIHAIBHOE, KYJIbTYPHOE,
A3BIKOBOE, TyXOBHOE MHOT000pa3ne COBPEMEHHOI'0 MHPa;

4) bopMHpOBaHUE OCO3HAHHOTO, YBAKUTEIBHOTO U JI0OPOKEIATEIIBHOTO OTHOIIEHUS K JIPYTOMY
YeJIOBEKY, €r0 MHEHHUIO, MHUPOBO33PEHUIO, KYJIbTYpE, S3bIKY, Bepe, I'pakJaHCKOW MO3MLMHU, K
UCTOPHH, KYIBTYpE, PEIMTHH, TPAIUIMIM, S3bIKaM, IIEHHOCTSAM HapoioB Poccum m HapoaoB
MHUpa; TOTOBHOCTH U CIIOCOOHOCTH BECTH IHAJOr C JPYTMMH JIIOJBMH M JOCTUTaTh B HEM
B3aMMOIIOHMMAaHUS;

5) ocBoeHHME COLUAIbHBIX HOPM, MpaBWJ MOBEAEHUs, pojed U (GopM coluambHON >KU3HU B
IpyIIax u cOO0IECTBax, BKIIOYAsi B3POCIbIC U COLMAIbHBIE COOOIIECTBA; YYACTHE B IIKOJIEHOM
CaMOYIIpaBJIE€HUHM M OOIIECTBEHHOM >KM3HU B Ipe/enax BO3PACTHBIX KOMIIETEHLHUH C y4yeToM
PETHOHAIBHBIX, 3THOKYJIBTYPHBIX, COLIMATBHBIX M SKOHOMHUYECKUX OCOOCHHOCTEH;

6) pa3BUTHE MOPAJIHHOI'O CO3HAHUSA M KOMIIETEHTHOCTH B PELICHHMM MOPAIbHBIX NpoOjeM Ha
OCHOBE JIMYHOCTHOTO BBIOOpa, (OPMHUpPOBAHWE HPABCTBEHHBIX YYBCTB M HPAaBCTBEHHOTO
MOBEJICHHSI, 0CO3HAHHOTO U OTBETCTBEHHOI'0 OTHOIIEHUS K COOCTBEHHBIM IOCTYIKaM;

7) ¢GopMupoBaHHE KOMMYHUKATHBHOM KOMIIETEHTHOCTH B OOIIEHWUM M COTPYAHMUYECTBE CO
CBEpCTHMKAMHM, JETbMU CTapuiero M MIQJAIIEr0 BO3pacTa, B3POCIBIMH B Ipolecce
o0pa30BaTeNnbHOM, OOIIECTBEHHO MOJIE3HOM, y4eOHO-UCCIIEeI0BATENbCKOM, TBOPUECKON U IPYrUX
BUJIOB JCATEIBHOCTH;

8) dopmupoBaHHME IIEHHOCTH 30pPOBOTO W 0O€30mMacHOro o0pas3a JKU3HU; YCBOCHHE IPABHII
UHAWBUYAIBHOTO U KOJIJIEKTMBHOIO O€30MacHOro IMOBEJIEHHUS B YPE3BBIYAWHBIX CHUTYaIUsX,
YTPOXKAIOLINX KU3HU U 3/10pOBBIO JIFOJEH, IpaBUII OBEICHHSI HAa TPAHCIIOPTE U Ha JOpOrax;

9) bopmupoBaHIEe OCHOB 3KOJIOTUYECKON KYIbTYPhl, COOTBETCTBYIOIIEH COBPEMEHHOMY YPOBHIO
HKOJIOTUYECKOT0 MBIIUIEHHUS, pa3BUTHE OIbITa SKOJOTUYECKH OPHUEHTUPOBAHHOM pedIieKCHBHO-
OILIEHOYHOH ¥ MPAKTHYECKOHN JICATEIIEHOCTH B )KU3HEHHBIX CUTYAIHsX;

10) oco3HaHMe 3HAYEHUSI CEMbH B )KM3HM YeJIOBEKa M OOIIECTBa, MPUHATHE EHHOCTH CeMEeHOMI
KU3HH, YBOKUTEIHHOE U 3a00TINBOE OTHOIIIEHUE K WICHAM CBOCH CEMbH;

11) pa3BuTHE ACTETUYECKOTO CO3HAHUS Yepe3 OCBOEHHE XYI0’KECTBEHHOT'O HacjeIusi Hapoa0B
Poccun n Mupa, TBOpUECKOH AEATENBHOCTH CTETUYECKOTO XapaKTepa.

Memanpeomemmnuie pe3yibmamot.

1) yMeHHE caMOCTOSITEIHLHO OMPEEIATh 1IN CBOET0 00yUYeHHs, CTaBUTh U (DOPMYIUPOBATH JJIS
ce0st HOBBIC 3a7]a4d B yueOe U MO3HABATENIbHOMN JIESTEIILHOCTH, Pa3BUBATh MOTHUBBI M UHTEPECHI
CBOEH T03HABATEILHOMN JCATEIHHOCTH,

2) yMeHHE CaMOCTOSITENbHO IUIAHUPOBATh WYTH JOCTH)KCHHS 1eJeil, B TOM 4YHCIIe
aNbTEPHATUBHBIC, OCOZHAHHO BHIOMpATh Hanbosee 3 (HEKTUBHBIE CITOCOOBI PEIICHUsT YIeOHBIX U
II0O3HABaTCJIbHBIX 3aJa4,

3) yMeHHE COOTHOCHTb CBOU JEHCTBHUS C IUIAHUPYEMBIMU pE3yJbTaTaMH, OCYIIECTBIISThH
KOHTPOJIb cBOCH ACATCIIBHOCTU B IIPOLCCCC NOCTHIKCHUA PEC3yJibTaTa, ONPCACIIATH CHOCOGBI
JEHUCTBUM B paMKax MPEUIOKEHHBIX YCIOBUN M TPEOOBaHUI, KOPPEKTUPOBATh CBOU JACHCTBUS B



COOTBETCTBUU C U3MEHSIIOLLEHUCS CUTYyaIUEN;

4) yMeHHEe OIICHUBATh MPABUIHLHOCTh BHIMIOJTHEHUSI YI€OHOM 3a/1a4u, COOCTBEHHBIE BO3MOXXHOCTH
€€ pelIeHns;

5) BiageHUE OCHOBAMU CAMOKOHTPOJIS,, CAMOOLIEHKH, NPUHATUSA PELIEHUH M OCYIIECTBICHUS
OCO3HAHHOTO BhIOOpa B y4eOHOM U MO3HABATEIHHON JESTEIbHOCTH;

6) yMEHHE ONpeNeNiaTh TIOHATHSA, CO37aBaTh OOOOIICHHUsS, YCTAHABIMBATH AHAJIOTHUH,
KJIacCU(UIUPOBATh, CAMOCTOSTEIBHO BBIOMPATh OCHOBAHUS M KPUTEPUU JUIS KiIacCU(UKALINU,
yCTaHaBIMBaTh I[PUYMHHO-CIECJCTBEHHBIE CBSI3M, CTPOMUTH JIOTMUECKOE  paCCyXACHHUE,
YMO3aKIr04eHne (MHAYKTUBHOE, TEAYKTUBHOE U 110 aHAJIOTUH) U JIENaTh BBIBOJIBI;

7) yMeHHUe co3/1aBaTh, MPUMEHSITh M MPEOOPa30BBIBATH 3HAKH M CHMBOJIBI, MOJCIH U CXEMBI JIJIs
pelieHrs yueOHbIX U M03HABATENbHbBIX 33/1a4;

8) CMBICIIOBOE UTEHUE;

9) ymeHue opraH130BBIBaTh YU€OHOE COTPYIHUYECTBO U COBMECTHYIO JCSITENbHOCTD C YUUTEIEM
U CBEPCTHHKAMH; paboTaTh WHIMBUAYAJLHO W B TpYIIE: HAXOJUTh OOIIee pelieHue u
pazpemiats KOH(GIUKTH HA OCHOBE COTJIACOBAHUS MO3UIIMI U yueTa HHTepecoB; (hOpMyIUpPOBAaTh,
apryMEeHTHUPOBATh U OTCTAaUBaTh CBOE MHEHHUE;

10) yMeHuHe OCO3HaHHO WCIIOJIb30BAaTh pEYEBBIE CPEICTBA B COOTBETCTBUU C 3ajayeit
KOMMYHMKAIUU JUIsI BBIPAXKEHUSI CBOUX YYBCTB, MBICIEH W MOTPEOHOCTEW; IUIAHUPOBAHUS U
peryjsilud CBOEHM IEeATENbHOCTH; BIAJEHUE YCTHOM M NMHCbMEHHOM pPEYbl, MOHOJIOTMYECKOU
KOHTEKCTHOM PEYbIO;

11) ¢popmupoBanue u pa3BUTHE KOMIETEHTHOCTH B 00JIACTH UCHOIb30BaHUS MH(POPMAIMOHHO-
KOMMYHMKAIIMOHHbIX TexHosoruil (nanee MKT- kommereHuuu); pa3BUTHE MOTUBALUU K
OBJIJICHUIO KYJIbTYpOM aKTHUBHOIO I0Jb30BAaHUSA CJOBAPSAMH M JAPYTMMH IOMCKOBBIMU
CUCTEMAaMHU;

(8 pen. [Ipukaza Muno6pnayku Poccun ot 29.12.2014 N 1644)

12) ¢dopmupoBanue ¥ pPa3BUTHE SKOJIOTMYECKOTO MBIIUICHUS, YMEHHE TNPUMEHATH €ro B
MO3HABATEIbHON, KOMMYHHKATHUBHOM, COLMANbHOW TMpaKTUKe U  NpoQecCHOHAIbHON
OpHUEHTALIUH.

Ilpeomemmnwie pesyromamol:

1) ¢opmupoBaHue MEpBOHAYAIBHBIX CHCTEMAaTU3MPOBAHHBIX MPEACTABICHAN O BENIECTBaX, MX
NpeBpallleHUsIX M TPAaKTUYeCKOM MPUMEHEHHMHU; OBJaJIeHHe NOHATHHHBIM amnmaparoM u
CHMBOJIMYECKHM SI3IKOM XUMHH;

2) oco3HaHUe OOBEKTUBHOM 3HAUMMOCTH OCHOB XMMHUYECKOI HayKu Kak 00JIACTH COBPEMEHHOIO
€CTECTBO3HAHUS, XUMUYECKUX TPEBPANICHUH HEOPTaHMYECKUX M OPraHMYECKHX BEIIECTB KaK
OCHOBBl MHOTMX SIBJICHUH JKMBOM M HEXHMBOH MNpUPONBI, YriayOJieHHe TMpeicTaBIeHU o
MaTepHabHOM €IMHCTBE MUPA;

3) oOBiageHWE OCHOBAMH XHWMHYECKOH TpPaMOTHOCTH: CIIOCOOHOCTBIO aHAJM3UPOBaTh U
O0BEKTUBHO OLIEHUBATh KU3HEHHbIE CUTYallUH, CBSI3aHHbIE C XUMHEW, HaBbIKaMU 0€3011aCHOTO
0OpaIIeHus ¢ BEECTBAMH, UCTIOIH3yEMBIMU B TIOBCEHEBHOW JKU3HU; YMEHHEM aHAIN3HPOBAThH
U IUIAHUPOBATh HKOJOTHUYECKH Oe30MacHoe IMOBEJCHHE B LENISIX COXPAaHEHHUsS 310pPOBbI H
OKpY>KaroIlen Cpeibl;

4) ¢opmHupoBaHME YMEHHMH yCTaHaBJIMBaTh CBS3M MEXAYy peallbHO HaOJIr01aeMbIMU
XUMAYECKHMH SIBIICHUSIMU U TIPOIIECCAMH, TPOUCXOISAIINMA B MUKPOMHUPE, OOBSICHITH IPHYUHBI
MHOrooOpasusi BeIEeCTB, 3aBUCUMOCTb HX CBOMCTB OT COCTaBa W CTPOCHHUSA, a TaKxKe
3aBHCHUMOCTH IIPUMEHEHUS BEIIECTB OT UX CBOWCTB;

5) npuoOpeTeHne OMbITa UCIIOIB30BAHUS PA3IMYHBIX METOJIOB U3yYEHHsI BEIECTB: HAOIIOIEHUS
3a WX TMPEBpalICHUSMH TIPH TIPOBEICHUH HECIOXKHBIX XHMHUYECKAX OKCIEPUMEHTOB C
HCIOJIb30BaHUEM JJA0OPATOPHOTO 0OOPYAOBAHMS U TPUOOPOB;

6) dopMupoBaHHNE TPEACTABICHUN O 3HAYCHWH XUMHUYECKOW HAyKH B PEIICHUM COBPEMEHHBIX
HKOJIOTUYECKUX MNpoOJeM, B TOM 4YHCIE B NPEAOTBPAIICHUH TEXHOTEHHBIX M KOJOTMYECKHX
KatacTpod;

7) mis o0y4aromuxcs C OTPaHUYCHHBIMH BO3MOXKHOCTSMHU 370POBBS: BIIAJICHUE OCHOBHBIMHU
TOCTYITHBIMH METOAaMH HAyYHOTO MO3HAHUS, HCIIOIb3YEeMbIMU B XUMHU.

(. 8 BBeneH Ilpukazom Muno6puayku Poccun ot 31.12.2015 N 1577)



2. Conep:xaHue y4eOHOTo npeamera « XMMHSD)

8 knacc

BBenenue

[Ipenmer xumuu. MeToapl MMO3HAHUS B XMMHU: HAOINIOJIEHUE, SKCIEPUMEHT, MOIEIHNPOBAHUE.
Hcrounnkn xuMmuueckod wuHOpManuu, €€ TOoNyuyeHHe, aHaIu3 | MPEICTaBICHHE €ro
pe3ynbraToB. [loHSATHE O XMMHUYECKOM 3JIeMEHTe U (popMax ero CymeCTBOBaHMS: CBOOOJHBIX
aToMax, MPOCTBIX M CJOXHBIX BemiecTBax. [IpeBpamienus BemiecTB. OTiIMYME XUMHUYECKHUX
peakuuii oT pusnueckux spieHui. Ponb XUMuUM B )KU3HU yenoBeka. Xemoduinus u xemopoOus.
Kparkue cBeneHuss U3 MCTOPUM BO3HHUKHOBEHHUS U Pa3BUTUS XUMHUH. POJIb OTEUECTBEHHBIX
YYEHBIX B CTAHOBJICHUN XUMHUYECKON Hayku — paboTsl M. B. JlomonocoBa, A.M. bytneposa, /l.
N. MenneneeBa. XuMuueckasi CAMBOJIMKA. 3HAKW XUMUYECKHUX 3JIEMEHTOB U ITPOUCXO0XKICHUE UX
HazBaHuil. Xumuueckue Gopmynbl. Uuaekcsl u koddduumentsl. OTHOCUTENbHBIE aTOMHAs U
MOJIEKYJIIpHasi Macchl. [IpoBeleHHE pacyeTOB MacCOBOW JIOAM XUMHUYECKOrO 3JJIEMEHTAa B
BellecTBe Ha OCHOBe ero ¢opmyibl. [lepuonuyeckas cucrema xumuueckux snemeHtos JI. U.
MenpeneeBa, €€ CTPYKTypa: Majible H OOJNBIINE TMEPUOJbl, TPYNIBl H MOATPYIIIHL
[leproanueckasi cucteMa Kak CHpaBOYHOE MOCOOME Ui MONyYeHUsS CBEACHUNM O XMMHYECKHX
3JIEMEHTAaX.

Jemouncrpanuu. 1. Moaenu (mapocrepxuenbie U Ctroapra—Dbpurieba) pa3nuyHbIX TPOCTHIX U
CJIO’KHBIX BEIIECTB.

2. Konnekuust CTEKJITHHONM XUMHUYECKOU mocybl. 3. Kouiekuus MaTepuanoB U U3AENUM U3 HUX
Ha OCHOBE aloMUHHUA. 4. B3aumopeiicTBue MpaMopa ¢ KUCIOTOM M MOMYTHEHHE U3BECTKOBOI
BOJIBL.

Tema 1. ATOMBI XMMHU4Y€CKHX 3JIEMEHTOB

AToMBI Kak (popMa CyIIecTBOBAaHUSI XUMHUYECKUX 3JeMeHTOB. OCHOBHBIE CBEICHUS O CTPOCHUU
atomoB. JlokazaTenbCTBa CIOKHOCTU cTpoeHusi atomoB. OmbiTel Pesepdopna. [lmanerapnas
MOJEJIb CTPOEHUS aTOMa.

CocraB aTOMHBIX siiep: MPOTOHBI, HEUTpOHBI. OTHOCUTENbHAS aTOMHas macca. B3auMocBs3b
MOHSATUIN «IIPOTOHY, «KHEUTPOH», «KOTHOCUTEIbHAs aTOMHAsl Maccay.

N3menenune ymcia mpoTOHOB B AJIpe aTOMa — 00pa30BaHUE HOBBIX XUMUUYECKHUX JIEMEHTOB.
W3meneHue uymcna HEHTPOHOB B siApe aTtomMa — oOpa3oBaHue wu30TONOB. COBpeMEHHOE
ONPEACIICHUE TOHITUS «XUMUYECKUN 3JIEMEHT». M30TOnbl Kak pa3HOBUIHOCTH aTOMOB OJHOTO
XUMHUYECKOTO 3JIEMEHTA.

OnekTpoHbl. CTpOE€HHME DJIEKTPOHHBIX YPOBHEH aTOMOB XUMHYECKUX JJEMEHTOB MaJIbIX
nepuoioB. [loHsATHE 0 3aBEPILIEHHOM 3JIEKTPOHHOM YPOBHE.

[Iepnonnueckas cucrema xumudeckux snemeHToB J[. M. MenzaeneeBa U cTpoeHHE aTOMOB —
(bu3MUYecKni CMBICT MOPSIAKOBOTO HOMEpa dIIEMEHTa, HOMepa TPYIIIbI, HOMEpa epUoa.
N3MeHeHne umMciia HIEKTPOHOB HA BHEIIHEM JJEKTPOHHOM YPOBHE aroMa XHUMHYECKOIO
JJIeMEeHTa — 00pa30BaHUE TOJOKUTENBHBIX U OTPULIATEIbHBIX MOHOB. MOHBI, 00pa3oBaHHBIC
aTOMaMHu METaJUIOB M HeMEeTaUIoB. [IpuYrHBI H3MEHEHHS] METAUIMYECKUX U HEMETATUYECKUX
CBOMCTB B mepuojax u rpymmnax. O0pa3oBaHue OMHAPHBIX coeAnHEeHUU. [loHATHE 00 HMOHHOM
cBs3u. CxeMbl 00pa3oBaHUsS HOHHOM CBSI3H.

B3aumopeiicTBie aTOMOB 3JIEMEHTOB-HEMETAIITIOB MEXKIY c000if — 00pa3oBaHKe ABYXaTOMHBIX
MOJIEKYJT TPOCTHIX BemlecTB. KoBaneHTHas HemodsipHas XUMHYECKasl CBA3b. DJIEKTPOHHBIE U
CTpYKTypHBIE popmynbl. B3aumoeiicTBe aTOMOB HEMETAIUIOB MEXAY cO00i — oOpa3oBaHue
OMHAPHBIX COSAMHEHUN HEMETAJUIOB. DJIEKTPOOTPUIIATEIbHOCTh. KOoBasIeHTHAs TTOJISIpHASI CBSI3b.
[ToHsITHE O BaIECHTHOCTH KaK CBOMCTBE aTOMOB 00OPa30BBIBATH KOBAJICHTHBIE XUMUYECKHE CBSI3U.
Cocrapnenue Gopmysn OMHAPHBIX COEAMHEHUH 1O BaJTeHTHOCTH. HaxokIeHne BaJICHTHOCTH TI0
(hopMyIie OMHAPHOTO COSAMHEHHUS.

B3anmMoeiicTBre aTOMOB METaNIOB MEXKY CO00i — 00pa3oBaHUE METAUTMYECKUX KPUCTAJIIOB.
[ToHsTHE O METATIIMYECKON CBS3H.

JdemoncTpauuu. Mozienn aToMOB XMUMHUYECKUX dieMeHToB. llepuonnueckas cucrema
xumudeckux snemeHToB [[. . MengeneeBa (pasznuunbie (opmbl). M3roroBieHue mojenei
MOJICKYJI OWHApHBIX COCIMHECHHWH. V3roroBineHue MoOJAENH, WUIIOCTPUPYIOIICH CBOWCTBA
METAJUIAYECKOMN CBS3H.



IIpakTnyeckne padorsl 1. [IpaBuna TexHUKH O€30MACHOCTH TpU paboOTe B XUMHUYECKOM
kabunere. [Ipuembl oOpamieHuss ¢ Jga00OpaTOpHBIM O0OpPYJOBAaHHWEM U HarpeBaTEIbHBIMU
npudopamu.

KountpoabHas padora 1 no teme: « ATOMBI XUMUYECKUX 3JIEMEHTOBY

Tema 2 IIpocThie BemecTBa

[Tonoxxenne meTayioB U HeMeTalioB B [lepruoanyeckoii cucteMe XUMHUYECKUX AJIEMEHTOB

1. U.MenpeneeBa. BaxkHeliye nmpocThie BEMIECTBA — METAJUIBI (KeJie30, alFOMUHUHN, KaJIbIIHH,
MarHui, HaTpuil, kammii). OOmue Qu3nuecKkue CBOMCTBa MeTaIoB. BakHeime mnpocTeie
BellleCTBa-HEMEeTalIbl, 00pa30BaHHbIE aTOMaMU KHCJIOPOJa, BOJOPOAa, a30Ta, cepbl, (ocdopa,
yriaeponaa. MosekyJibl IpOCThIX BELECTB-HEMETAIUIOB — BOAOPOA, KUCIOpOa,

a3oTa, rajoreHoB. OTHOcUTeNbHas MoJeKyspHas Macca. CrocoOHOCTh aTOMOB XMMHYECKHX
3JIEMEHTOB K OOpa30BaHHIO HECKOJBKHX IPOCTBIX BEIIECTB — AIOTPONUS. AJUIOTPOIHBIE
Moaudukamuu kucinoponaa, ¢ocdopa, onmoBa. Meramnueckue M HEMETAIWYECKHUE CBONCTBA
MPOCTHIX BenlecTB. OTHOCUTEIBHOCTh 3TOTO MOHSTHS.

Uucno Asoraapo. KomuuectBo BemectBa. Moab. MomsspHas Macca. MoOJSIpHBIA  00beM
razoo0pa3Hbix BemecTB. KpaTHble eIMHUIIBI U3MEPEHUS KOJIMYECTBA BEIIECTBA — MUJUTUMOJIb U
KWIOMOJIb, MWUIMMOJSIPHAsE W KWIOMOJISIPHAsE MAacChl BEUIECTBA, MWUIMMOJISIPHBIA U
KHJIOMOJISIPHBII 00beMbI ra3000pa3HbIX BELIECTB.

Pacuetsl ¢ ucnonp30BaHMEM NOHATUH «KOJMYECTBO BELIECTBA», «MOJISIPHAS Maccay, «MOJISIPHBIN
00BEM Ta30BY», «IUCIIO ABOTAIPOY.

JdemoncTpanun. O3HaKOMIIEHHE € KOJUIEKIUEH MeTaioB. O3HAaKOMJIEHHME C KOJUIEKLHEH
HEMETAaJIJIOB.

KonTpoabHas padora 2 no teme: « [IpocTsie BemecTBa»

Tema 3. CoenriHeHUsI XUMHYECKHUX IJ1€MEHTOB

Crenenb okucieHus. CpaBHEHUE CTENEHU OKHUCIIEHMS M BaJIeHTHOCTU. OmpelereHue CTerneHu
OKHUCJICHUS JJICMCHTOB B OuHapHbIX coeauHeHusx. CocraBieHue Qopmyn OHHAPHBIX
COeMHEHMH, 001Ul ctoco0 UX Ha3BaHUMA.

bunHapHbIe COCAMHEHHS METAJUIOB M HEMETAJUIOB: OKCHJBI, XJOPHUABI, CyIb(OUIBI W TIp.
CocraBnenue ux popmyn. bunapubsie coequHEHNS] HEMETANIOB: OKCH/IBI, JIETYYHe BOJOPOIHBIE
COEMHEHMS, MX COCTaB M Ha3BaHud. [IpencraBuTenu OKCHIIOB: BOJAA, YIJIEKUCIBIA ras,
HeramieHass u3BecTb. l[lpencTaBuTenu JEeTyduX BOJOPOJHBIX COEAMHEHHWH: XJIOPOBOAOPOA H
aMMHaK.

OcHoBaHus, MX COCTaB M Ha3BaHudA. PacTBopumocTh OcHOBaHMI B Boje. [IpeacraBurenu
IeIoYei: THAPOKCUIBI HATPHS, Kanus U Kanblus. [loHsTHEe 00 MHAMKATOpaxX W Ka4eCTBEHHBIX
peaKusx.

Kucnotsl, ux cocraB u HasBanus. Knaccugukanus kucnot. [IpeacraBurenyt KUCIOT: cepHas,
consiHasi, a3orHas. [loHsTme o mkane kucIOTHOCTH (mkama pH). M3meHeHuwe oxpacku
WHJIUKATOPOB.

Conm Kak NMpoOM3BOJHBIE KUCIOT U OCHOBAHMM, X COCTaB M Ha3BaHUsA. PacTBOpUMOCTH cojiell B
Boze. [IpencraBurenu coneit: xyopua HaTpusi, KapOoHat u (ocdaT KaibLus.

AMop(HBIE B KpUCTAITUYECKIE BEIIECTRA.

MexMOJIeKyIIsIpHbIE B3aUMOAEHCTBUSA. THUIBI KPUCTAJUIMYECKUX PEIIETOK. 3aBUCUMOCTh CBOMCTB
BEILIECTB OT TUIIOB KPUCTAINIMYECKUX PEIIETOK.

Uuctele BemiecTBa U cMecH. lIpuMepsl KUIKHUX, TBEPAbIX M razoo0pa3Hbix cMmecell. CBoiicTBa
YHCTHIX BeIIeCTB W cMmeceil. Mx cocrtaB. MaccoBas u oOBbeMHasl JOJIM KOMIIOHEHTa CMECH.
Pacuersl, cBsi3aHHBIE C UCTIOIB30BAHUEM TTOHATHUS «IOJIS».

Jemoncrpanun. OOpa3ipl OKCHIOB, KUCIOT, OCHOBAaHUN M colieil. Mojenu KpUCTaIITHIeCKIX
peIIeToK XJIOpHuaa HaTpus, anMasa, okcuaa yriepoaa (IV). KucnoTHo-menounbie HHANKATOPHI,
W3MEHEHUE UX OKPACKU B PA3NMYHBIX CpelaxX. YHHUBEPCATbHBIA MHIAUKATOP U U3MEHEHHUE €ro
OKpackH B paznnuHbIx cpenax. [lkama pH.

JlabopaTopHble omnbITbl. O3HaKOMJIEHHE CO cBoWicTBamMu ammuaka. Omnpenenenue pH
pacTBOpPOB KHUCIOTHI, Iienoun U Boabl. Omnpexnenenue pH AuMMOHHOTO M sI6JJOYHOTO COKOB Ha
cpe3e mioaoB. O3HAKOMJIEHHE C KOJUIEKIHMEN coseil.O3HaKoOMIIEHHE C KOJUIEKIMEN BEIIECTB C
pPa3HBIM THIIOM KpPUCTAUIMYECKOW pemeTkd. M3roroBieHue Monaenedl KpUCTaUIMYECKUX
pemetok. O3HaKoMIIEHHE ¢ 00Pa31IOM TOPHON OPOIBI.

IIpakTuyeckue padorsl 2. [IpurotoBieHue pacTBopa caxapa M pacueT €ro MacCoBOW JOJHU B
pacTBope



Tema 4. U3MeHeHUs, TPOUCXOAAAIIHE C BelIeCTBAMU

[TonsiTHE sIBIEHUH, CBSI3aHHBIX C U3MEHEHUSIMH, IPOUCXOISALIMMHU C BELIECTBOM.

SBneHus, CBA3aHHBIE C U3BMEHEHUEM KPHUCTAIUIMYECKOTO CTPOCHMS BEIIECTBA IIPU MOCTOSIHHOM
ero cocraBe, — (Qu3ndeckue sBlIeHUs. DuU3NUecKue SIBICHUS B XUMHUU: JUCTHILISAIUS,
KpUCTaJIJIN3alus, BbIIapUBAaHUE U BO3TOHKA BEILIECTB, GUIBTPOBAHKE U IEHTPU(YTHPOBAHHUE.
SIBneHus, CBA3aHHBIC C U3MEHEHUEM COCTAaBa BELIECTBA, — XUMUYECKUE peakuuu. [IpuzHaku u
YCIJIOBHSI IPOTEKAHUSI XUMUYECKUX peaklunid. BolieneHue TerioTel U CBeTa — peaklUuu FOPEeHMS.
[TonsiTue 006 K30 - U SHAOTEPMUUECKUX PEAKIIHUIX.

3aKOH COXpaHEHUsT MacChl BeEIIeCTB. XHMHUYECKHE YpPaBHEHUS. 3HAYEHUE HWHICKCOB U
kodpunuentoB. CocraBieHne ypaBHEHHH XUMUYECKUX PEaKIUil.

Pacuetsl no xumnyeckum ypaBHeHUsAM. PellieHne 3a1a4 Ha HaX0K/I€HUE KOJIUYECTBA, MACChl WU
o0beMa MPOAYKTa PEaKIMK M0 KOJIMYECTBY, Macce WM 00beMy HCXOTHOTO BemecTBa. Pacuers ¢
WCIIOJIB30BAHUEM NOHATHS «JOJs», KOIJIA HMCXOJIHOE BEIIECTBO JIaHO B BHJIE pacTBopa ¢
3aJJaHHOM MacCOBOM JIOJIE PACTBOPEHHOI'O BEIIECTBA WIIM COJEPKUT ONPEACICHHYIO JOJIO
MpUMECEH.

Peakuuun pasnoxenus. IlpeacraBiieHHME O CKOPOCTM XHMHUYECKMX peakuuil. Karaimmzatopsl.
®epmenTsl. Peakiuu coennnenus. Karanutuueckue u HeKaTalUTHYECKUE pEaKlUu, 0OpaTUMbIe
1 HeoOpaTtumble peakiuu. Peakiuu 3amemienus. Pl akTHBHOCTH METAJLIOB, €r0 UCIOJIb30BaHUE
JUISL IPOTHO3UPOBAHUSI BO3MOKHOCTH IPOTEKAHUS PEaKUUM MEX]y METallaMU U KUCIOTAMH,
peaKkuuil BBITECHEHUS OJHUX METAJUIOB M3 PACTBOPOB MX COJIEW OPYrMMH MeTajiamu. Peakuuu
oOMeHa. Peaknuu HeWTpanuzanuu. YCIoBUS MPOTEKaHUs peakiuil oOMeHa B pacTBopax [0
KOHIIA.

Tunel XUMUUECKUX pEaKIUil HAa MpUMEpPE CBOMCTB BOAbL. Peakius pas3iiokeHUs: — 3IIEKTPOIU3
BOJbl. Peakiuu coequHeHuss — B3aUMOJEWCTBUE BOJbI ¢ OKCHUIAMHU METAJUIOB U HEMETAILIOB.
VYcnoBue B3auMOICMCTBUSL OKCHIOB METAINIOB U HEMETAJIOB ¢ BOJIOM. [IoHsATHE «THUAPOKCHUIBI.
Peakium 3amerneHusi — B3aUMOJICHCTBHE BOABI C MeTajulaMH. Peaknum oOMEHa — THIPOIIH3
BEILIECTB.

JemoucTpanumn. [Ipumeps! pu3nueckux sSBICHUA: a) IUIaBJIcHUE mapaduHa; 0) BO3rOHKA HOAA
WM OEH30MHOM KHUCIIOTHI; B) PAacTBOPEHHME OKpAIIEHHBIX cousied; T) IudQy3us TyHIHCTHIX
BEILIECTB C TOpsAIIEH JaMIOYKd HakaimuBaHus. [IpuMepsl XMMHUUYECKHX SIBIICHUM: a) TOpEHUeE
Maraus, (ocdopa; 0) B3aUMOACHCTBHE COJSHOM KHCIOTHI C MPamMOpOM WM MEJOM; B)
nonydyenue ruapokcunaa Meau (II); r) pacTBopeHue MoiaydeHHOro TMAPOKCHIA B KHUCIOTax; )
B3aumoeiicteue okcuma meau (II) ¢ cepHoif KHMCTOTON Npu HArpeBaHWM; €) pa3IOKEHUE
MepMaHraHaTa KaJlus; ) pa3joKeHue MepoKcuaa

BOZOpPOJa C TMOMOINBIO JMOKCHJIA MapraHila W Karaja3bl KapTodens HIM MOPKOBH; 3)
B3aMMO/IeiiCTBIE pa30aBIEHHbBIX KUCIOT C METAJIJIaMH.

IIpakTnyeckne padorsl 3. [Ipu3Haky XUMHUYECKUX PEAKIIUN.

KonTtpoabHnas padora 3 o teme: «I3MeHEeHMsI, TPOUCXOISAIINE C BELIECTBAMI

Tema 5. PacrBopenue. PacTBopbl. CBOMCTBA PACTBOPOB 2JICKTPOJHMTOB

PactBopenne kak ¢usnko-xumuueckuil npouecc. [loHsTHe 0 ruapaTax M KpUCTAIJIOTHUApATAX.
PactBopumMocTs. KpuBbie pacTBOPUMOCTH KaK MOJENb 3aBUCUMOCTH PAaCTBOPUMOCTU TBEPIBIX
BEIIECTB OT TemmepaTrypbl. HackllieHHbIe, HEHACBHIIIEHHBIE M TEPECHIIICHHBIE PACTBOPHI.
3HavYeHHe pacTBOPOB JJIsl PUPOJIBI U CEJIbCKOTO XO3SIICTBA.

[TonsiTe 00 SMEKTPOIUTHYECKOW MUCCOIUANANA. DIICKTPOIUTHI U HEIJEKTPOJUTHI. MeXaHu3m
JTUCCOIMAIMI 3JIEKTPOJIUTOB C PA3IMYHBIM XapakTepoM CBsi3H. CTemneHb 3JIEKTPOIMTUYECKOU
nuccoruanuu. CUIIbHBIE U CITa0bIe SJICKTPOJIUTHI.

OCHOBHBIE TOJIOKEHHUSI TEOPUU DIIEKTPOIUTHUECKOM nucconuanuu. oHHbIE ypaBHEHUS
peakmuii. Peakiiuu oOMeHa, HayIIye 10 KOHIIA.

Krnaccudukanus nOHOB U UX CBOMCTBA.

Kucnorel, ux xnaccubukamus. Jluccorumanus KHCIOT M HUX CBOWCTBA B CBETE TEOPUU
ANEKTPOJUTUYECKON JAuccouuanud. MoJeKyasipHble W HOHHBIE YpPaBHEHMS  pEaKIMil.
B3anmopeiicTBie KHCIOT € MeTaulaMu. ODJIEKTPOXUMUYECKUW pAl HANpsHKEHWM METaslIoB.
B3anmonaeicTere KUCIOT ¢ OKCUIAMH METAJIOB. B3auMoJelicTBUE KUCIOT C OCHOBAHUSIMU —
peakmus HeWTpanu3anud. BzawmmonelcTBHE KHCIOT ¢ cojsiMu. Vcmonb3oBaHWE TaOIHITBI
PacTBOPUMOCTH JIJISl XapaKTEPUCTUKU XUMUYECKUX CBOMCTB KUCIIOT.



OcHoBanus, ux kiaccu¢ukanus. Jlucconmanusi OCHOBaHUI W HMX CBOKMCTBa B CBETE TEOPUU
JJIEKTPOJIUTUYECKON aucconuanuu. B3auMozeicTBue OCHOBaHUM ¢ cossiMu. Mcnosb3oBaHue
TaONULBI  PACTBOPUMOCTH  JJISl  XapaKTEPUCTHKU  XMMHUYECKUX  CBOMCTB  OCHOBAHMIA.
B3anmoneicTeue 1ienoyen ¢ OKCUaaMyu HEMETAIIOB.

Commn, ux amccouuanus W CBOMCTBA B CBETE TEOPUU DIIEKTPOIUTHYECKOM TUCCOIUALUU.
B3aumogeiicTBue comneit ¢ MeTaiiaMu, OCOOCHHOCTH 3THX peakiuil. BzaumopeiictBue coseit ¢
consimu. Mcnonb3oBanue TaOIUIBI PACTBOPUMOCTH JUIS XapaKTEPUCTUKHA XMMHUYECKHUX CBOMCTB
COJIEH.

O06o00menue cBeeHn 00 OKCHIaxX, X KIacCH(UKAIIMN U CBOMCTBAX.

['eHernueckue psabl MeTauia W HEMeTaua. | 'eHeTuyeckas CBSI3b MEXAY KJIacCaMH
HEOPraHUYECKHUX BEIIECTB.

OKHCIUTENbHO-BOCCTAHOBUTEIHHBIE PEAKIIUH.

Onpenenenue cTerneHell OKUCICHUS AJsl 3JIEMEHTOB, 00pa3yroIIMX BEIIECTBA Pa3HbIX KJIACCOB.
Peakniun voHHOrO OOMEHa M OKHCIUTEIBHO-BOCCTAHOBUTENbHBIE peakuuu. OKHUCIUTENh U
BOCCTAHOBUTEJb, OKHCJIEHHE U BOCCTaHOBJIEHHE. (COCTABICHHE YPABHEHUN OKHCIUTEIbHO-
BOCCTAHOBUTEJIBHBIX PEAKIIMA METOJIOM JIEKTPOHHOTO OasiaHca.

CBoiicTBa NIpPOCTHIX BEHIECTB — METAJUIOB M HEMETaJuIOB, KHUCJIOT U COJEe B CBeTe
OKHCIIUTEIbHO-BOCCTAHOBUTENBHBIX PEAKIIUMN.

JemMoncTpanuu. B3auMoieiicTBue pacTBOpOB XJIOpUa HaTpusi U HUTpata cepedpa. [lonydyenue
HEpPAaCTBOPUMOTO THAPOKCH]Ia U B3aUMOJICHCTBHUE €r0 ¢ KUCIOTaMu. B3auMoelicTBUE KUCTIOT C
OCHOBaHMUSMHU. B3aumonelcTBUEe KUCIOT C OKCHJAaMHM METajuloB. B3auMojeicTBue KHUCIOT ¢
MeTaulaMi. B3auMoaencTBUE KHUCIOT C COJIAMHU. B3auMopelcTBue mienoyerd ¢ KHCIOTAMM.
B3aumopeiicTBue mienoyeil ¢ OKCUAaMu HeMETauioB. B3aumopeiicTBue mienodeil ¢ colasiMu.
[Tony4yeHue u CBOWCTBA HEPACTBOPUMBIX OCHOBaHMiA. B3anmojeicTBue OCHOBHBIX OKCHIOB C
KHCJIOTaMH. B3auMmojeiicTBue OCHOBHBIX OKCHIOB C BOJOW. B3amMomelcTBHE KHCIOTHBIX
OKCHJIOB C IIEJIOYAMH.

IIpakTuyeckne padoThl 4. YCIOBHS TEUYEHHUS] XHMMHUUECKMX pEaKIMl MEXIy pacTBOpaMu
3JIEKTPOJIUTOB JI0 KOHIIA.

5. Pemienue skcriepuMeHTaIbHBIX 33/1a4.

HToroBasi kKOHTpPoOJILHAsI padoTa 3a Kypc XuMum 8 Kiacca

9 kJ1acc

Bgenenue. O01mas XapakTepucTHKA XUMHYECKHX 3JIEMEHTOB M XUMHUYECKHX peakuui
IMepuoauveckuii 3axkon u Ilepuoguveckass cucrema xuMudeckux 3Jiemenros JIL.H.
MenpgeseeBa

XapakTepuCTUKa 3JIEMEHTa IO €ro MNOoJIOKEHHI0 B Ilepuoguyeckoil cHCTEME XHUMHUYECKUX
sanemeHToB JI. 1. MenzaeneeBa. CBoiicTBa OKCHUJOB, KMCIIOT, OCHOBAHHUI U COJIEW B CBETE€ TEOPUHU
BJIEKTPOIUTUYECKON JUCCOIMALIMMN U OKHUCIICHUS-BOCCTAHOBJIEHUA.

[TonstTre o mepexoAHbIX d3MeMeHTaX. AMQOTEpHOCTh. ['€HEeTHYeCKHid psAl MepexoJaHOTO
3JIeMEHTA.

[Tepuonnueckuii 3akoH u [leprnonnueckas cucreMa xumudeckux 3neMenToB . . Menzaeneesa.
X¥UMHUYECKasi OpraHu3alus KUBOW W HEKUBOW MPUPOJbl. XUMUYECKUNA COCTaB s]1pa, MAaHTUU U
36MHOM KOpbl. XHUMHUYECKHE OJJIEMEHTHI B KIETKaXx JKUBBIX OPraHu3mMoB. Makpo- u
MHKPOIJIEMEHTHI.

OO6o0meHre cBeleHni 0 XMMHYECKUX peakiusax. Kmaccudukamuss XUMUYECKUX PEaKIHi 0o
pa3IUYHBIM TPU3HAKAM: «YHUCIO M COCTaB pPEarupylolux W 00pa3yroUIuXxcsi BEHIECTBY,
«rernoBoit  dpdexT», «HampaBIEHUE», «U3MEHEHHE CTEMEHEH OKHUCIEHHUS DJIEMEHTOB,
00pa3yromux pearupyronuye BemecTBay, «}aza», «MCHodb30BaHUE KaTaim3aTopay. [loHsTue o
CKOPOCTH XMMHMUYECKOW peakuuu. DaKTOPhI, BIMSIOMIME HA CKOPOCTh XUMHUYECKUX pPEaKLIMM.
KaramuzaTtops! u katanu3. UTHruOUTOphl. AHTHOKCHIAHTHI.

Jemoncrpanun. Pazmuunsie Gpopmer Tabmunsl 1. M1.Menneneesa. Moienu aToMOB 3JIEMEHTOB
1—ro0 mnepuonoB. Mojenb CTpoeHHS 3€MHOT0 Iapa (MOomepeyHbld paspe3). 3aBUCUMOCTb
CKOPOCTH XMUMHYECKOW PEeaKIUu OT MPUPOJbI PEarupyrolIux BEUIECTB. 3aBUCUMOCTb CKOPOCTHU
XMMHYECKOM pPEaKIHMH OT KOHLEHTPAIMU PEArupyroluX BeEIIECTB. 3aBUCUMOCTh CKOPOCTH
XUMHUYECKOM pPEAKIUU OT IUIOIMIAJd CONPUKOCHOBEHHUS PEATUPYIOIIMX BELIECTB («KUISLIUN
CIION»).



JlabopaTopHsbie onbIThl 1. IlonydeHne ruapokcuia IUHKA U HCCIEOBAaHUE €r0 CBOWCTB. 2.
MopenupoBanue mnoctpoeHuss lleprogudeckoil CHUCTEMBI XUMHUYECKMX 3JIEMEHTOB  /JI.
N .Meunneneena

JlnarnocTu4eckasi KOHTpOJibHasi padoTa

Tema 1. Metasbl

ITonoxenne merawio B Ilepuonnueckoi cucreme xumMudeckux anemenTos /. 1. Menneneesa.
Meraminyeckas KpUCTAJUIMYECKas pelleTKa M MeTajulndeckas XuMHudeckas cBs3b. OOmue
¢usnveckue cpoiictBa MetawioB. CriaBbl, UX CBOWCTBAa M 3HAaueHHE. XUMHYECKHE CBOWCTBA
METAJIJIOB KaK BOCCTAHOBMTEJICH, a TAKXKE B CBETE UX IOJIOXKECHHS B DJIEKTPOXMMHUUYECKOM PNy
HaIIpsHKEHUN METaJUIOB.

Kopposuss metaimioB u cnocoOsl 00pe0bI ¢ He. Metamel B mpupojae. OOmue crnocoObl ux

MOJTYyYECHUSI.
OO0masi XapakTepuCTHKA HIEJOYHBIX MeTa10B. Mertauibl B npupoje. O0mue crnocoObl ux
nonydyeHusi. Ctpoenue artomoB. lllenouynsie MeTainpl — mpocThie BemiecTBa. Bakueiimiue

COCIMHEHUS IIEJIOYHBIX METAJUIOB —OKCHJbI, THJIPOKCHIBI M COJNU (XJIOpHUJIbI, KapOOHATHI,
cynb(daTel, HUTPATHl), WX CBOHCTBA W MPUMCHCHHE B HApOAHOM Xxo3siicTBe. KanwmiiHbie

yoopeHusl.

OO0mas xapakTepucTHKA 3JieMeHTOB rJjaBHoil moarpynnbl II rpynnsl. CTpoeHHEe aTOMOB.
[llenoyHo3eMenbHbIE  METaJUIBI —  [POCThIE  BEUIECTBA. BakHeWlMe  COeIUHEHHS
[IETIOYHO3EMENIbHBIX METAJLIOB — OKCHJBI, THAPOKCHIBI M CONU (XJIOPUABI, KapOOHATHI,

HUTPATHI, cynbdatel, hocdaTel), X CBOICTBA U MPUMEHEHNE B HAPOJHOM XO3SHCTBE.
Amomunmii. CTpoeHne aroma, (U3MYECKHe M XUMHUYECKHE CBOMCTBAa MPOCTOrO BEIIECTBA.
CoenuHeHUs aNIOMUHHS — OKCUJ U THAPOKCH], UX aMpOoTepHbId XxapakTep. Baxueiimue comu
amomuHus. [IpumeHenre altoMUHUSA U €r0 COCIMHEHUN.

Keneszo. Ctpoenue aroma, (u3uveckre W XUMUYECKHE CBOWCTBAa TPOCTOrO BEIIECTBA.
I'enernueckue psapl Fe2+ u Fe3+. Baxueilimme conu xeneza. 3HaueHUE »Keje3a U €ro
COEIMHEHM 711 TPUPOBI U HAPOJIHOTO XO35MCTBA.

JemoncTpanun. OOpa3ipl LIEIOYHBIX U IIEIOYHO3EMEIbHBIX MeTauioB. OOpaslbl CIUIaBOB.
B3auMopeiicTBue pacTBOPOB KUCIOT U coJiel ¢ MeTaiuiaMu. [loydenne ruipokcuia alntoMUHUS
U UCCIENOBAHHME €ro CBOMCTB. B3ammojencTBHE kene3a ¢ COMIHOM Kuciotou. [lomydenne
ruapokcuaoB xkenesa (I1) u (II1) u u3ydyenne ux cBOUCTB.

IIpakTnueckne padorpl. . OcyliecTBieHne NENOYKM XHUMHUYECKHUX IpeBpalleHui. 2.
[lonyuyenue u cBoiicTBa COeIMHEHMM MeTayuioB. 3. PelleHne skcnepuUMEHTalIbHBIX 3a]ad Ha
pacrno3HaBaHHE U MOJyY€HUE COEAMHEHUI METaIJIOB.

Kountpoabsnas padora Nel no teme : Mertamib»

Tema 3. HemeTtaibl

OOmiass xapakTepuCTHKa HEMETAIIOB: MoNokeHHe B llepuoamueckoil cucteMe XMMHYECKUX
anemeHToB JI. U.Menneneena,

O0COOCHHOCTH CTPOCHHSI aTOMOB, 3JIEKTPOOTPUIATENBHOCTH (D0) Kak Mepa «HEMETATITMYHOCTH,
pan D0. Kpucraminyeckoe CTpOEHME HEMETAUIOB — IMPOCTHIX BEIIECTB. AJUIOTPOMHUS.
duznueckue cBoCTBa HeMeTaI0OB. OTHOCUTENBHOCTD MOHATUN «METAJD» U «HEMETAILI.
Bonopoa. [Tonoxenue Bogopona B Ilepronnueckoi cucreme Xumuyeckux siemeHToB . .
MenneneeBa. CTpoeHue atoMa U MOJIEKyJibl. PU3MUECKUE U XUMHYECKHE CBOMCTBA BOAOPOJA,
€ro Mojy4eHue U MpUMeHEHNE.

Bopa. Ctpoenue mosekynbsl. Bogoponnas xumudeckas cBsizb. DU3MUECKHE CBOWCTBA BOJBIL.
AHomanuu cBONCTB Bojbl. ['mapoduibHble U ruapodoOHble BemecTBa. XUMHUECKUE CBOMCTBA
Boabl. KpyroBopor Boabl B mpupone. Bomoouwncrtka. Aspainus BOAbl. BBITOBBIE (DHIBTPHI
MunepanbHbie BOAbL. JJUCTHIITUpOBaHHAs BO/IA, €€ MOIy4eHHE U IPUMEHEHHE.

O0mas xapakrepuctuka rajnoreHoB. Ctpoenue atomoB. [IpocTbie BemiecTBa U OCHOBHBIE
COEMHEHMS TaJoreHoB, WX cBoiicTBa. KpaTkue cBeneHus o xjope, Opome, ¢Tope U HOJE.
[IpuMeHeHue rajnoreHoB U X COeAMHEHUN B HAPOIHOM XO3SIHUCTBE.

Cepa. CtpoeHue atoma, ajuIOTpOINUs, CBOMCTBA U NMPUMEHEHHE poMOHUyecKoil cepbl. OKCHIIbI
cepol (IV) u (VI), ux nonmydenue, cBoiictBa U npumeHeHue. CepHasi KUCJIOTa U €€ COJIM, UX
MPUMEHEHUE B HAPOJIHOM X03sicTBE. [IpOM3BOICTBO CEPHOUM KUCIIOTHI.



A3ot. CTpoeHHe aToMa M MOJIEKYJBI, CBOMICTBa IPOCTOro BellecTBA. AMMMAK, CTPOECHHE,
CBOICTBa, moyiyueHue u npumeHeHue. Conv aMMOHMs, UX CBOMCTBA U MpuMeHeHue. OKCUabl
azota (II) m (IV). A3oTHas Kuciora, €e CBOWCTBAa M TNpUMEHEHHe. HuTpaTel W HUTPHUTHI,
npobiemMa ux coepKaHHs B CEIbCKOXO03HCTBEHHOM MPOAYKIIUHN. A30THbIE yI0OpEHUSI.
®ocdop. CtpoeHre aroma, auIOTPONHs, CBOMCTBAa Oemoro u KpacHoro ¢ocdopa, Hx
npumenenne. OcHoBHbIE coemuHeHUs: okcua (ochopa (V) m oprodochopHas Kuciora,
dhocdarer. DochopHbIe YIOOpEHUSI.

Yraepoa. CTpoeHne aroma, aIOTPONHs, CBOWCTBa Moaudukanuii, npumeHeHue. OKCHIBI
yraepoga (II) u (IV), ux cBoiictBa u npumeHeHue. KapOoHaThl: KalbIUT, COAa, MOTAIll, HX
3HAUEHUE B IPUPOJIE U KU3HU YEJIOBEKA.

Kpemunii. CtpoeHue aroMa, KpUCTAUIMYECKUI KPEMHMI, €r0 CBOKMCTBA U NpuMeHeHue. OKcup
kpemuus (IV), ero npuponanbsie pa3HOBUIHOCTH. CHUIUKATHI. 3HAUYEHUE COCIUHEHUN KPEMHHUS B
KUBOU U HEXUBOH npupoae. [loHaTHe 0 CUIMKAaTHON IPOMBIIIEHHOCTH.

Jemoncrpaumu. [lonryuenue u pacno3HaBaHue Bojgoponaa. KauecTBeHHass peakuusi Ha
raJloreHuI-uoHbL.. B3anMonelicTBrue KOHIICHTPUPOBAHHOM a30THOM KUCIOTHI C MEJIBIO.
JlabopaTopHbie onbIThbl. O3HAaKOMJIEHHE C COCTaBOM MuHepainbHOM Boxbl. 30. CBoiicTBa
pa3baBieHHON cepHOU KUCIOTHL. M3yueHune cBoilcTB amMuaka. PacrosHaBanue cojeil aMMOHHSL.
I'openne docdopa Ha Bo3ayxe W B kuciopone. PacmosnaBanue (ocdaros. ['openue yris B
kucnopoze. [lepexon kapOoOHATOB B THAPOKAPOOHATHI.

IIpakTnueckune padorbl. 4. PemieHue sKcnepuMeHTalbHbIX 3aaady o Teme «lloarpynna
kucnoponay. 5. [lonydyenue, coOupanue u pacro3HaBaHUE Ta30B.

Kounrpoasnas padora Ne2 no teme : Hemeramibny

Tema 5. Opranuyeckue BelecTBa.

Tema 6.00001meHne 3HAHMII 1O XHMHM 32 KYpC OCHOBHOIl mkojabl. Iloaroropka k
rocyaapcreenHoii urorosoi arrecranuu (I'MA)

Ilepnonnueckuit 3akoH u Ilepuonnueckas cucrema xumudeckux sneMeHToB 1. MI.MeHneneesa.
Ou3nyeckuii CMBICT MOPSAKOBOIO HOMEpa »JJIEMEHTa, HOMEpPOB TMEpHoJla U TPYIIIHL.
3aKOHOMEPHOCTH HM3MEHEHHUs CBOWMCTB 3JIEMEHTOB M UX COEIMHEHUI B MEpUoAax U IpyIIax B
CBETE MPEACTABIECHUIN O CTPOEHUH aTOMOB 3JIEMEHTOB. 3HaueHue [leproauueckoro 3akoHa.
Buapl xumuueckux cCBsA3€d M TUIBI KPUCTAUIMUECKHX PEIIETOK. B3anmMOCBSI3b CTpOCHUS U
CBOKCTB BEILECTB.

Knaccupukanys XuMUYEeCKMX peakuuid 10 pa3iMyHbIM TNpU3HAKaM (YUCI0O M COCTaB
pearupyomux 1 00pa3yronuxcs BEIIecTB; HaTu4Kue TpaHUIbl pa3aena ¢asz; TerioBoit 3QQexT;
W3MEHEHHUE CTEeNeHEeH OKHMCIEeHUS aTOMOB; WCIIOJIb30BAHME KaTalu3aTopa; HallpaBlIeHUE
nporekanus). CKOpOCTh XUMHUYECKHX peakuuid U (paxTopsl, Biusiomue Ha Hee. OOpaTUMOCTh
XUMHUYECKHUX PEAKIMHA U CIOCOObI CMEIIEHUS! XUMUYECKOTO PaBHOBECHSI.

[Ipoctele u cioXHbIE BemiecTBa. MeTamibl U HemeTaibl. ['eHeTHdeckue psapl MeTania,
HeMeTallyla M mepexogHoro weramwia. OKcuapl U TUAPOKCUABI (OCHOBAHMS, KHUCIOTHI,
amdoTepHbIe THIPOKCHIBI), conu. X cocTaB, knaccudukanus U o0Ire XUMIIEeCKHe CBOICTBA B
CBETE TEOPUHU AEKTPOIUTUUECKON JUCCOLUAIIIH.

HTorosasi koHTpOJILHAsI padoTa 3a Kypc XuMuHu 9 kiacca



3. TemaTnyeckoe NJIAHUPOBaHHe Y4eOHOIO NMpeaAMeTa « XUMMSD) € YKa3aHUEM
KOJIHYeCTBA 4aCOB, 0TBOJAMMBIX HA OCBOCHHE KAK10H TeMbl.

TemaTu4eckoe nuIaHnpoBanue 8 Kiacc.

Tema KomunuecTBo uacoB
Bsenenue 4
ATOMBI XHMHUYECKUX JIEMCHTOB 8
[IpocTeie BemecTBa 6
CoenuHeHns XUMHUYECKHUX 14
AJIEMEHTOB
W3meHenus, mpoucxoasiue ¢ 12
BElIECTBAMHU
[Tpou3BOACTBO a30THOM KUCIOTHI B 1
KemepoBckoii obnacTtu
[Mpaktukym 1. [Ipocreiimme 3
oTiepaIiy C BEIECTBOM
PactBopenue. PactBopsl. CBolicTBa 18
pPacTBOPOB AJIEKTPOIHUTOB
[IpakTukym 2. CoiicTBa 1
pPacTBOPOB AJIEKTPOIHUTOB
HToroBpiii KOHTPOJIb 1
UTOroO 68

TemaTnyeckoe mianupoBanue 9 Kiacc.

Tema KonnuectBo yacos
OO1m1ast XxapaKTepUCTHKA 10
XUMHAYECKHUX JIEMEHTOB U
XUMHUYECKHUX peaKIni
MerTamisl 14
Mertannel KemepoBckoii o01actu 1
[TpakTukym 1. CBoiicTBa MeTaIOB 2
U UX COSTUHEHUN
Hemeransl 25
Hewmerannsr KemepoBckoit obmactu 1
[Mpaktukym 2. CBolicTBa 3
HEMETAJJIOB U UX COCTMHEHUH
Opraanyeckre BenecTna 9
O600611eHre 3HaHU| IO XUMHUH 3
UTOroO 68




