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1. IInaHupyemMblie pe3y/ibTaTbl OCBOEHHS Y4eOHOr0 mpeaMeTa
JIMUHOCTHBIE pe3y/IbTaThl 0CBOEHHS Y4eOHOro nmpeiMeTa 0TPa)KaloT:

1) BocnUTaHWe POCCUMCKOW TpaXKAAHCKOW WAEHTUYHOCTHU: TaTPUOTHU3Ma,
yBakeHUs1 K OTeuecTBy, MPOLLIJIOe M HACTOSILLee MHOTOHALIMOHAIbHOTO Hapoja Poccuy;
OCO3HaHWe CBOeil 3THUYECKOW TMpPUHAJJ/Ie)KHOCTH, 3HaHWEe MCTOPUM, 5I3bIKA, KYJIbTYDbI
CBOEro Hapoja, CBOEro Kpas, OCHOB Ky/JbTypHOrO Haciegusi HapoaoB Poccuu u
Yye/ioBeUeCTBa; YCBOEHHWEe TyMaHUCTUYECKUX, [JAeMOKpaTUUeCKUX W TPaJULMOHHBIX
L[EHHOCTell MHOTOHALIMOHATBHOTO POCCUICKOro 00IllecTBa; BOCIMTaHWe UyBCTBA
OTBETCTBEHHOCTH U Jjo/ira nepesi PoauHoii;

2) QopmypoBaHMe OTBETCTBEHHOTO OTHOILIEHUS K Y4YeHWI0, TOTOBHOCTH U
CIOCOOHOCTH YUaIIMXCsl K CaMOpa3BUTHIO U caM000pa30BaHUIO HA OCHOBE MOTUBALIUU
K 00yueHHWIO M TIO3HAHHIO, OCO3HAHHOMY BBIOODY M TIOCTPOEHUIO JajbHeMIleit
VHAUBU/IyaJbHOM TpaeKTOpUM 00pa3oBaHus Ha 6a3e OpUEeHTUPOBKU B MUPe Mpodeccuii
U Tpo(eCcCUOHA/NBbHBIX MpeANOYTeHUd, C Y4YeTOM YCTOWUMBBIX I103HaBaTeIbHBIX
VMHTepecoB, a Takke Ha OCHOBe (POPMHPOBaHUSI YBa’KUTE/LHOIO OTHOLIEHHUSI K TPYZY,
Pa3BUTHS OTbITA YYaCTHsI B COLIMATBLHO 3HAUMMOM TPY/I€;

3) ¢opmupoBaHMe  LIeJIOCTHOTO  MHPOBO33DEHHS,  COOTBETCTBYIOLETO
COBpEMEHHOMY YPOBHIO Pa3BUTUS HayKU U 0OIeCTBeHHOM MPaKTHUKH, YYUTHIBAIOLLIEr0
colasibHOe, KY/IbTYPHOE, SI3bIKOBOE, IyXOBHOE MHOT00Opa3ue COBpeMeHHOTO MUPa;

4) ¢dopmMHUpoBaHWe OCO3HAHHOTO, YBa)KUTEJBHOTO U /100poykesaTelbHOTO
OTHOILIEHHsI K APYyrOMy 4ejioBeKYy, ero MHEeHWIO, MUPOBO33DeHUI0, KY/bType, SI3bIKY,
Bepe, TPakJaHCKOM MO3ULMM, K UCTOPUH, KYJIbTYpe, PeJUTrud, TPaJULIMsIM, S3bIKaM,
LIeHHOCTSIM HapoJioB Poccuu M HapoZioB MHpa; TOTOBHOCTM M CIIOCOOHOCTU BeCTH
JIMaJior C APYTMMHU JIFOIbMU U JOCTUTaTh B HEM B3aWMOIOHUMaHHUSI;

5) OCBOeHHe COL[Ma/NbHBIX HOPM, TIpaBW/ TIOBeJleHUs, poseid u ¢opm
COL[Ma/IbHOW JKW3HM B TpyMIax M CO00lecTBaX, BK/IOYasi B3pOC/ble U COLMa/IbHbIe
coo0iriecTBa; yudacTWe B ILIKOJIBHOM CaMOYIIPaB/IeHUMU U OOIeCTBEHHOW >KU3HU B
npefie/iax BO3pPaCTHBIX KOMITETEHLIUA C Y4YeTOM pervMoHasbHbIX, 3THOKYJ/IbTYPHBIX,

COLMa/IbHBIX 1 SKOHOMHWUYECKHUX OCO6€HHOCTEI>1;



6) pa3BuTHe MOpabHOIO CO3HAHUS U KOMITIETEHTHOCTH B pellleHHH MOpaJ/IbHbIX
npobsieM Ha OCHOBe JIMUHOCTHOTO BbIOOPA, hOpMHUpOBaHWE HPAaBCTBEHHBIX UYBCTB U
HPAaBCTBEHHOI'O IIOBE/IeHWs, OCO3HAHHOIO W OTBETCTBEHHOIO OTHOLIEHUS K
COOCTBEHHBIM TTOCTYTIKAM;

7) ¢dopMupoBaHMe KOMMYHUKAaTUBHOW KOMITETEHTHOCTH B OOIIeHUd WU
COTPYJHUYECTBE CO CBePCTHHKAMHM, JeTbMM CTaplliero M MJ/aJLIero BO3pacTa,
B3pOC/BIMU B TIpoliecce oOpa3oBaTe/bHOM, OOILeCTBEHHO TO/Ie3HOM, yueOHO-
VCCIe[J0BaTe/IbCKOM, TBOPUECKOM M IPYTMX BUJIOB JleATe/TbHOCTHY;

8) ¢opmMupoBaHUe 1|eHHOCTH 3[0pOBOro W 0Oe3ormacHOro obpa3a »KU3HU;
yCBOEHUWe TIpaBW/ WHAWBUAYaJbHOTO W KOJUIEKTUBHOTO 0e30macHOro ToBefjeHUs B
ype3BblYAMHBIX CUTyaLUsIX, YTPOKAIOLIUX JKW3HU U 3[0POBbIO JIHOZeW, IIpaBUII
MOBe/IeHUs1 Ha TPAHCIIOPTe U Ha [JOporax;

9) ¢dopmupoBaHHWE OCHOB 3KOJIOTHUYECKOM KYJbTYpbl, COOTBETCTBYIOLLEH
COBPEMEHHOMY YPOBHIO 3KOJIOTMUECKOIO MBIIIeHUS, pa3BUTHE OIbITa 3KOJIOTMUeCKH
OpPUEHTUPOBAaHHOM pe(d/IeKCUBHOOLIEHOYHOM W TPAaKTUUYeCKOW [1esiTelbHOCTHU B
)KU3HEHHBIX CUTyaLUsIX;

10) oco3HaHMe 3HaueHWs] CeMbM B >KM3HU 4YesioBeKa M 00IL[eCTBa, MPUHSITHUE
LeHHOCTH CeMelHOU >KU3HU, YBaXKUTE/bHOE U 3a00T/IMBOe OTHOLLEHUE K U/ieHaM CBOei
CeMbH;

11) pasBuTHE 3CTETUUYECKOTO CO3HAHUS 4Yepe3 OCBOEHHE XY/I0’)KeCTBEHHOTrO
Hacneiuss HapofoB Poccum ¥ Mupa, TBOPUECKOW [eATebHOCTH 3CTETHUYeCKOro
XapakTepa.

MeranpeaMeTHbIe pe3y/IbTaTbl 0CBOEHUs YUeOHOro nmpejMera 0TPa)KakoT:

1) yMeHue caMOCTOSTeNbHO OMpeJesisiTh 1eJid CBOero oOyuyeHUs, CTaBUTh U
dbopmynupoBath Ajisi cebsi HOBble 3a/jaud B yuebe U TO3HaBaTebHOMN [1eATeIbHOCTH,
pasBMBaTh MOTHBbI M UHTEPEChl CBOEW N03HaBaTeIbHOM eaTe/TbHOCTH;

2) yMeHMe CaMOCTOSITe/IbHO TIJIAHMPOBAThb IMyTU [JOCTW)KEHUs 1iesieil, B TOM
yucie ajbTepHAaTHUBHbIE, OCO3HAHHO BbIOWMpaTh Haubosiee 3¢ deKTHBHBIe CIOCOOBI

penieHusd y‘-I€6HI:>IX " I103HaBaTeJ/IbHbIX 3d/1dy,



3) ymMeHHe COOTHOCUTb CBOW [JIEUCTBUSI C IUIaHUPYeMbIMU pe3yJ/bTaTaMu,
OCYILeCTB/ISITh KOHTPOJIb CBOEH [1esATe/TbHOCTU B Mpoljecce JOCTVXKeHUs! pe3ysbTaTa,
orpeensaTh CHOCOObI ZENCTBUM B paMKax TIPe/JIO’KeHHbIX YCIOBUM U TpeOOBaHUM,
KOPPEeKTHUPOBaTh CBOU [IeliCTBUSI B COOTBETCTBUU C U3MeHsItolIelicsl CUTyal[uel;

4) yMeHHe OllIeHHMBaTh TIPAaBU/IbHOCTh BBITMIOJTHEHUs yueOHOUM  3afauw,
coOCTBEHHBIE BOSMOXKHOCTH €€ PellleHus;

5) BnaZieHWe OCHOBaMH CaMOKOHTPOJIS, CAMOOILIeHKU, TIPUHATHUS pellleHud U
OCyIL[eCTBJ/IeHUs] 0CO3HAaHHOTO BbiOOpa B yueOHOM U 103HaBaTe/IbHOM JesTeTbHOCTY;

6) ymeHue ormpefensTb TIOHATHSA, CO3/aBaTb 0000IeHus, yCTaHaB/IUBATb
aHasIoruH, KaccuUIIMpoBaTh, CAMOCTOSITe/IbHO BbIOMPaTh OCHOBAHUS Y KDUTEPUU [I7IsT
K/laccu(UKaly, ycTaHaB/IMBaTh MPUUMHHO-CJIe[ICTBEHHbIE CBSI3W, CTPOUTH JIOTUUYECKOoe
paccykJeHue, yMo3aK/ioueHre (MHAYKTUBHOe, AelyKTUBHOE U 10 aHaJIOTUU) U [ieNaTh
BBIBO/IbI;

7) yMeHHe cCO3/jaBaTh, MPUMEHSITh U ITIPeoOpa30BbIBaTh 3HAKKW W CHMBOJIBI,
MO/IeJTA ¥ CXeMbl JIJIsl pellieHus1 yueOHbBIX U Mo3HaBaTeIbHbIX 3a/1ay;

8) cMbIC/IOBOE UTEeHME;

9) yMmeHHe OpraHuW30BbIBaTb yuebOHOe COTPYZJHUUECTBO U COBMECTHYIO
JesiITe/IbHOCTh C YUWTe/leM W CBepCTHHKaMH; paboTaTh WHAWBUIYaJbHO W B TPYTIIIE:
HaXOZUTh 00lljee pellleHHe U pa3peliaTbh KOH(GIMKTBI HA OCHOBE COT/IaCOBaHUS TIO3ULIUIM
Y yueTa UHTepecoB; GOpMyIMpPOBaTh, aprTyMeHTHPOBAaTh U OTCTaWBaTh CBOe MHEHMUE;

10) ymeHHe OCO3HAaHHO WHCII0/Ib30BAaTh peueBble CpPeZCTBA B COOTBETCTBUHU C
3ajaueli KOMMYHUKAIUM [I7Is1 BBIPA)KEHHsI CBOMX UYBCTB, MbIC/Ieli W TOTpeOHOCTel;
TIJIAHUPOBAHUS M PETyJ/SILIUM CBOEH esiTebHOCTH; B/lajleHde YCTHOM W TTHMChbMEHHOMN
peubl0, MOHOJIOTUUECKOW KOHTEKCTHOM Peublo;

11) ¢popmupoBaHue U pa3BUTHE KOMIIETEHTHOCTU B 00/1aCTU WCII0/Ib30BAHUS
MH(}OPMaI[MOHHOKOMMYHUKAI[MOHHBIX TexHosoruii (ganee UMKT - KommeTeHIUK);
pa3BUTHe MOTHBALIUM K OB/Ia/IEHUI0 KY/JbTYPOU aKTUBHOT'O TO/Ib30BaHUsI CJIOBapsiMU U

APYTYMHA ITONCKOBBIMH CHUCTEMAMU,



12) opmupoBaHHe U pa3BUTHE SKOJIOTMUECKOr0 MBILUIEHUS, YMEHWe
TIPUMEHSITh €ro B MM03HaBaTeJbHOW, KOMMYHUKATUBHOM, COLJMAIbHOW MPAKTHUKE U
npog)eCCMOHAILHOM OpHEeHTAaLUH.

IlpesMeTHBIe pe3y/IbTaThbl U3yYeHUs1 XUMHUH O0TPAXKaIOT:

1) popmupoBaHue MepBOHAUaAbHBIX CHCTEMaTHU3MPOBAHHBIX IpeJCTaBAeHUN O
Bell|eCTBaX, UX MpeBpalleHUsIX U MPaKTUUeCKOM MTPUMeHeHWH; OB/aJileHue OHSATUIHHBIM
anrapaToM U CUMBOJIMYECKUM SI3bIKOM XWMUHY;

2) oco3HaHHWe OOBEKTHBHOM 3HAUYMMOCTH OCHOB XHUMHUUECKOW HAyKH KakK
06/1acTH COBPEMEHHOT'0 eCTeCTBO3HAHMs, XUMUUECKHX TpeBpallleHrii HeopraHuYeCckKux
Y OpraHWYecKUX Bell[eCTB KaK OCHOBbI MHOTMX SIBJIEHUM >KMBOM U HE)XUBOU NPUPO/bI;
yriy6/ieHe TIpe[iCTaB/IeHU 0 MaTepyaJbHOM eZIMHCTBe MUPa;

3) OBNajleHie  OCHOBAMU  XHMMHUYECKOM  TPaMOTHOCTH:  CIIOCOOHOCTBIO
aHaJIM3UpPOBaTh U 00BEKTUBHO OLIeHMBaTh )KU3HEHHbIE CUTYallWH, CBsI3aHHbIe C XUMUeH,
HaBbIKaMy Oe30macHOro obpailjeHus C BellleCTBaMU, UCI0J/Ib3yeMbIMU B TTOBCeJHEBHOMN
JKU3HW; YMEHWEeM aHaJU3upoBaTh W T[JIaHUPOBaThb SKOJOrMUecKu Oe3oracHoe
TIOBe/IeHre B 1]e/IIX COXPaHeHUs 3[J0POBbsl M OKPY>Karoll[el CpeJibl;

4) popMypoBaHMe  yMEHWM  YCTaHaB/IWBaTb CBSI3M  MEXAy  peanbHO
Hab/oflaeMbIMA  XMMUUECKMMU ~ SIBIEHUSIMM M TIPOL|eCCaMH, TPOMCXOJSALIUMUA B
MUKDOMUpE, 00BbACHATH MPUUKMHBI MHOr000pasus BelecTB, 3aBUCUMOCTb UX CBOWCTB OT
COCTaBa U CTPOEHMSI, a TAKXKe 3aBUCHUMOCTb TIPUMEHEHUS BELL[eCTB OT UX CBOMCTB;

5) npuobpeTeHre OMbITa WCIOAb30BaHUS PA3/IMYHbIX METO/IOB H3yUeHUsi
BellleCTB: HaO/IOZIeHHs 3a WX TMpeBpallleHusMd TIpU  TIPOBeEHUU HeCJ0XKHbBIX
XUMUUECKUX JKCMePUMEHTOB C MCIO/b30BaHUeM JiabopaTOpHOro 000pyJoBaHUS U
110)7(010)010):

6) opmupoBaHHUe MpefCTaBAeHUN O 3HAYEHUM XWUMHUUEeCKOW HayKHU B pelLleHUr
COBpPeMeHHbBIX 5K0JIOTUYEeCKUX nipobJiem, B TOM qucse B
NpeJOTBPaLLieHUH TeXHOTeHHbBIX U SKOJIOTMUeCKHUX KaTacTpod.



2. CojepxaHue yueOHOro npejmera

8 K/TIACC

BBegenue

XWMHUS KaK 4aCTb eCTeCTBO3HAHUSA. XUMUS - HayKa O BeleCTBaX, UX CBOKWCTBAaxX U
TpeBpaleHUsIX.

HabsroieHue, ornvicanue, u3MepeHue, SKCIIePUMEHT, MoZie/iipoBaHye. [ToHsSTHe 0
XVMMHUYECKOM aHa/ii3e U CUHTe3e.

[ToHsITHE O XUMHUUYECKOM 3jieMeHTe U ¢opMax ero CyIeCTBOBaHUS: CBOOOJHBIX
aToMax, MPOCTHIX Y CJIOXKHBIX BellleCTBaX. A3bIK XMMUM.

[TpeBpaijenusi BewjecTB. OT/WUMe XUMHUYECKUX peaklUud OT (U3NYeCKUX
sAB/ieHUW. Ponb XMMHUM B >KU3HU 4esioBeKa. UesioBeK B MHpe BelleCTB, MaTepuaioB U
XUMUUECKUX PeakLvi.

XuMust U 3710poBbe. JleKapcTBeHHbIe mperiapaThl. [Ipob6sieMbl, CBsi3aHHBIE C UX
ripuMeHeHreM. Xemopuaus U XxemModoOusi. XumMuUeckoe 3arpsi3HeHHe OKpY>KaroIrleu
cpeabl UM ero mocaeAcTBus. IIpobsemMbl 6e30MacHOTO HCIO/Ib30BaHUS BeIeCTB U
XUMHAUECKUX peakUud B T[OBCEJHEBHOW >KM3HM. TOKCHYeCKue, TOpluvde U
B3pbIBOOITIACHBIE BellleCcTBa. beiToBas XuMuueckasi rpaMOTHOCTb.

KpaTkue cBefieHHss M3 MCTOPMU BO3HUMKHOBEHUSI U pa3BuUTUs xuMuu. [lepuop
anxumuu. [Tonsitue o punocodckom kamHe. Xumusi B X VI B. Pa3Butue xumuu Ha Pycu.
Po/sib OTeueCTBeHHBIX yU€HBIX B CTAHOB/IEHHH XWMHYeCKOW Hayku - pabotel M. B.
JlomoHocoBa, A. M. bytneposa,[]. I. Menzieneesa.

XumMurueckass CUMBOJIMKA. 3HAKU XMMUYECKUX 3/IeMeHTOB M MPOUCXOXKIeHUe UX
Ha3BaHUM. Xumuueckue Gopmynbl. WHAekcsl w1 Ko3h@uieHThl. OTHOCUTE/bHbBIE
aTOMHasi U MOJIEKy/isipHasi MacChl. ATOMHasl e[JuHWIIAa MacChl. PacueT MacCOBOW A0JH
XUMUYECKOro 3jIeMeHTa 1o (opMyJie BelecTBa.

[lepuoguueckas cuctema xumuueckux 3jemeHToB [l. WM. MeHjesneeBa, ee
CTPYKTypa: Majibie U 60/bliive Tepuo/bl, FPYIIbl U MOATPYMIbI (T/laBHasi U o60YHast).
[Teproanueckass cUCTeMa KakK CIpaBOYHOe I1ocoOue [jis TI0/yueHusl CBeleHHd O
XVMHUYECKUX 3jIeMeHTax.

TEMA 1. ATOMBI XMMHWUYECKHX 3/IEMEHTOB

AToMBI Kak (opMa CyllecTBOBaHUSI XWUMHUUECKUX 3jeMeHTOB. OCHOBHbIe
CBeJleHHs O CTPOeHUM aTOMOB. [loKa3aTesbCTBa C/I0KHOCTHA CTPOeHUs1 aTOMOB. OTIBITHI
Pe3epdoppa. [1naHeTapHasi Moie/ib CTPOEHHS aToOMa.

CocraB aTOMHBIX si/iep: MPOTOHBI U HEUTPOHBI. OTHOCUTEe/TbHAsA aTOMHAs Macca.
B3anMOCB$I3b MOHATUN «IIPOTOH», KHEMTPOH», «OTHOCUTE/IbHASI aTOMHAs Macca».

V3MeHeHre uuC/Ia TIPOTOHOB B sifipe aToMa - 0Opa30BaHHe HOBBIX XUMHUUECKHX
3/IeMeHTOB. V3MeHeHHe uyKC/ia HEHTPOHOB B sifijpe aToMa - oOpa3oBaHHe H30TOIIOB.
CoBpeMeHHOe OmpefiejieHHe TIOHATUS «XUMUYECKUM 37eMeHT». M30Tombl Kak
Pa3sHOBU/HOCTH aTOMOB OJHOTO XUMUYECKOT'0 3/IeMeHTa.

OnekTpoHbl. CTpoeHHe 3/IeKTPOHHBIX 000/I04eK aTOMOB XUMHUUYECKUX 3JIEMEHTOB
Ne 1—20 nepuomunueckoii cuctembl [I. V. MenpeneeBa. [loHsiTve 0 3aBepiieHHOM U
He3aBepLIeHHOM 3JIEKTPDOHHOM CJ10e (SHepreTU4eckKOM YPOBHE).

[Tepuoguueckas cucreMa XuMU4eckux dyiemeHToB /. V. MeHzeneeBa U CTpoeHUe
aTOMOB: (pM3UUECKUI CMBIC/I MOPSIIKOBOTO HOMEPA 3/1eMeHTa, HOMepa Ipymiibl, HOMepa
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rnepuoga. VIsMeHeHWe 4ucC/ia 3/1IeKTPDOHOB HAa BHeELLHeM 3JIEKTPOHHOM YpPOBHE aroma
XUMHUECKOTO 37ieMeHTa - oOpa3oBaHUe TOJIOKUTeTbHBIX U OTpUIaTeNbHbIX HWOHOB.
Wonbl, oOpa3oBaHHBbIE aTOMaM{ MeTa/[/IOB M HeMeTas/uioB. [IpHuMHBI W3MeHeHUs
MeTa/VIMYeCcKUX U HeMeTa/VInYeCKUX CBOMCTB B Meproiax v rpymnmax.

Obpa3oBanue OuHapHBIX coefvHeHui. [loHsTHE 00 WOHHOW CBsi3U. CXeMbI
o0Opa3oBaHUsI HIOHHOU CBSI3H.

B3anmo/eiicTBie aTOMOB XUMUUECKHX 37IeMEHTOB-HEMETa/IJIOB MeXy coboit —
obOpa3oBaHMe [ByXaTOMHBIX MOJIEKYJl TIPOCTHIX BelrlecTB. KoBasieHTHasi HerossipHast
XVMMHUYeCKasi CBSI3b.

O/IeKTPOHHBIE U CTPYKTYPHBIE (DOPMY/JIBI.

B3aumojeiicTBie aTOMOB XWMHYECKHX 3/IeMeHTOB-HEMeTas/JIOB MeXAy coboi
oOpa3oBaHMe OWHAapHBIX COeJWHEHWUN HeMeTa/yIOB.  JJeKTPOOTPHULAaTe/IbHOCTb.
[ToHsiTME O KOBa/IEHTHOU MOJISIPHOM CBSI3MU.

B3anmojelicTBie aTOMOB XWMHWUECKHUX 3/IeMEHTOB-METa/I/IOB MeXAy co0oi -
obOpa3oBaHue MeTa/llIMUeCKUX KpUCTasnoB. [ToHATHe O MeTa/l/THUeCKOM CBSI3U.

TEMA 2. IIpocTsle BeljecTBa

[Tono)xeHne MeTa/JIOB U HEMETA/JIOB B TEPUOAUYECKOW CUCTEME XUMHYECKUX
snemeHToB [I. V1. MeHnzeneeBa. BaxkHenime mpoCThie BellleCTBa - MeTasUIbl: JKese3o,
IOMUHUM, KasibLii, MarHui, Hatpui, Kammid. OO6iue ¢Qusnueckre CBOWMCTBA
MeTaJIIoB.

BakHeliie mMpoOCTbie BelljeCTBA - HeMeTa/ulbl, 0Opa3oBaHHble aTOMaMU
KWCIOPOZa, BOZAOPOAA, a3oTa, cepbl, (ocdopa, yrieposa. CrnocoGHOCTH aTOMOB
XUMHUUECKUX 371eMEeHTOB K 00pa30BaHUIO HECKOJBKUX TIPOCTBIX BEIECTB - a/VIOTPOTIHS.
AnnotporniHble MoguduKanuu Kuciaopoza, docdopa u osioBa. MeTainueckve "
HeMeTa//InuecKrue CBOWMCTBA MPOCThIX BelecTB. OTHOCUTENBHOCTh Je/eHUsI MPOCThIX
BeIL|eCTB Ha MeTaJl/Ibl U HeMeTa/lJIbl.

ITocTtosinHas AsBorazpo. KommuectBo BemjectBa. Mosib. MonsipHasg Macca.
MousisipHbIii 00BeM ra3000pa3HbIX BelljecTB. KpaTHble eIMHULIBI KOJIMUeCTBa BelllecTBa -
MWIJIUMO/Ib W KWJIOMOJIb, MWUIMMOJISIDHasE W KWJOMOJISIDHasi MaccChl BeleCTBa,
MUJIJTUMOJISIPHBIN ¥ KUJIOMOJISIPHBIN 00BeMbl Ta3000pa3HbIX BelleCTB.

PacueTbl C WCMO/Ib30BaHWEM TIOHSTHI «KOJIMUECTBO BellleCTBa», «MOJSIpPHas
Macca», «MOJISIpHbIN 00BeM T'a30B», «IIOCTOSTHHAsE ABOTa/[po».

TEMA 3. CoeauHeHUsi XMMHYEeCKHUX 3/IEMEHTOB

Crernienb okucieHus. OmpeziesieHde CTeleHW OKWCJIeHUsI 3JIEMEHTOB 10
XUMHUeCKor dopmysie coenuHeHus. CocraBiieHue ¢GopMys OMHAPHBIX COeJUHEHHH,
o0ruii crmoco6 ux Ha3bIBaHUS.

buHapHbIe coelvHeHWs: OKCUABI, XJIOpPUAbI, Cyab(uabl U Ap. CocTaBieHre UX
¢opmyn. IlpencraButen OKCHAOB: BOJQ, YTJIEKUC/bIM ra3 U HeraumleHasi W3BECTb.
[IpencraBuTenn JleTyuynx BOAOPOSHBIX COEMHEHUN: XJIOPOBOJOPO/ U aMMHaK.

OcHOBaHUs, UX COCTAB 1 Ha3BaHUsA. PacTBOpMMOCTL OCHOBaHUM B Boze. Tabnuiia
PacTBOPMMOCTH THAPOKCUZOB U coser B Boze. [IpecTaBuTenu 1ienoyen: THAPOKCUIBI
HaTpus, Kaausg UM Kanblus. [loHSITMe O KaueCTBeHHBbIX peakuusiX. VHAWKaTOpHI.
V3meHeHMe OKPAaCKWA UHIUKAaTOPOB B II€JIOUHOM Cpefie.



Kucnotel, ux coctaB ¥ Ha3BaHus. Kiaccudukanusi kucnot. [IpencraBurtenu
KUCJIOT: CepHasi, CO/isiHas M a30THasl. VI3MeHeHMe OKpacKyd UHAWKATOPOB B KUCJIOTHOU
cpeze.

Comv Kak TIpOM3BOJHBbIE KHCIOT M OCHOBaHUW. MX cocCTaB U Ha3BaHWUS.
PactBopumoCTh coseii B Boje. IlpeacTaBuTen cosieid: XJIOpWJ, HaTpusi, KapOoHAT U
(docdat kanbLys.

AmMopdHbIe ¥ KpUCTa//Inueckre BellleCcTBa.

MeXMo/ieKy/IsipHble  B3aUMOZeMCTBUSI. TUMbl KPUCTA/VIMYECKUX  PelleTOK:
HMOHHasi, aTOMHasi, MOJIeKYyJIsipHasi MU MeTa/lyinyeckast. 3aBUCMMOCTb CBOMCTB BeILIECTB OT
TUIOB KPUCTA//TAUYECKUX PeIleTOK.

BeliectBa MOJIEKY/IAPDHOTO U HEMOJIEKYJ/ISIDHOTO CTPOeHHs. 3aKOH TTOCTOSIHCTBA
CoCTaBa Jijisl BeleCTB MOJIEKYJIIPHOI'O CTPOEHMUS.

YucThle BellleCTBa U cMecu. [IpupoHbie cMecu: BO3AyX, IPUPO/HbIM ra3, HedTh,
TIPUPOJHBIe BOABI. IIprMephl >KMAKUX, TBEPAbIX W ra3000pa3Hbix cMmeceii. CBOMCTBa
UYMCTBIX BEIeCTB W cMmeceit. VX coctaB. MaccoBas ¥ oObeMHasi J0IM KOMIIOHEHTa
cMmecH. PacueThl, CBsi3aHHBIE C MCIIO/Ib30BAHHUEM MTOHSITHUS «10JIsI».

TEMA 4. I3MmeHeHus1, NPOUCXOAAILME C BellleCTBaMH

[ToHATHe sIBIEHWW KaK U3MeHeHWH, MPOUCXOJSAIIMX C BellleCTBaMU. SIBIeHUs,
CBfi3aHHbIe C U3MEHEeHHeM KPUCTAa/UIMueCKOro CTPOeHus BelleCTBa IPU TIOCTOSTHHOM ero
coctaBe, — (usnueckue sipjieHus. Pusrueckue SBJ€HUS B XUMMM: AUCTUIUISLMS,
KpUCTaJlJii3allys, BblllapvBaHye U BO3TOHKa BellleCTB, [ieHTpUdyrupoBaHue.

ABnenusi, CBA3aHHbIEe C U3MEHEHHEM COCTaBa BelljeCTBa — XMMUUYeCKUe peakLuu.
[Tpu3HaKu U yC/I0BUS TIPOTeKaHUsl XUMUUYeCKUX peakiuii. Kinaccudukalys XuMuueckKux
peakui MO pa3/IMUHbIM MPU3HAKaM: YUCIYy W COCTaBY MCXOJHBIX U TOTyUYEeHHbBIX
BeIleCTB; U3MEHEHHIO CTereHel OKHUC/IeHUs XUMUYEeCKUX 3JIEMeHTOB; TTOT/IOIIeHUI0 UIn
Bbl/leJIeHUIO SHEPIUHU.

[Tonsitue 06 3%K30 - M JHAOTEPMHUUECKHX Ppeakiusix. PeakilMM TOpeHUs Kak
YaCTHBIM CTyyal 5K30TepMHUUeCKUX peakliyii, MPOTeKaloI1X C BbIJeJIeHUEM CBeTa.

3aKOH COXpaHEeHWs MacChl BellecTB. XHWMHWYECKHEe ypaBHEHUs. 3HaueHue
HH/IeKCOB 1 Ko3(pduiirieHToB. CoCTaB/ieHUe YpaBHEHUH XUMUUeCKUX peaKLi.

Pacuetbl 10 XMMHUeCKUM YypaBHeHUsIM. PellieHuWe 3ajjau Ha HaxXOXAeHUe
KOJTMUeCTBa BeIlleCTBA, MacChl WM OObeMa IIPOJYKTa peakuu I10 KOJUYECTBY
Bell[eCTBa, Macce WiId 0o0beMy MCXOAHOrO BelljecTBa. PacueThl C WCIIO/Ib30BaHUEM
TOHSATHUS «JOMs1», KOrJa WCXOAHOe BeleCTBO [JaHO B BUJE pacTBOpa C 3aJaHHOU
MaCCOBOM [i0/lei PaCTBOPEHHOTO BelleCTBa WM COJEepP)KUAT OIlpe/leJIeHHYIO [10/Tt0
TpUMecCeu.

Peakuyu  pasznoxkenusi. [loHsITME O CKOPOCTM XUMHUUECKUX  PeakLUM.
KartanusaTtopsl. depMeHTHhI. Peakiuu CoeIMHeHUs. Karanutuueckue U
HeKaTaIuThuueckre peakiiyuu. OOpaTHMbIe ¥ HeoOpaTHMbIe peakIiyH.

Peakuyu 3amelljeHusi. DN€KTPOXUMUUYECKUM Psifi HaNpsKeHWM MeTaslsioB, ero
WCII0/Ib30BaHue [ijisi MIPOTHO3UPOBAHUSI BO3MOXKHOCTU TPOTEKAHUSI PeakLui MeXAy
MeTa/l/laMM M pacTBOpaMy KHUC/IOT. Peakliud BbITECHeHUS OJHUX MeETa//IOB U3
PacTBOPOB UX COJIeM APYTUMH MeTasuilaMu. Peakijuy oOmMeHa. Peakiium HeHdTpa/iv3aliu.
YcnoBus MpoTeKaHusl peakiiii oOMeHa B paCTBOpax /10 KOHIIA.



THUIBI XMMUYEeCKUX peakiyii (Mo NMpU3HaKy «UYMC/I0 U COCTaB MCXO/IHBIX Bell[eCTB
M TPOAYKTOB peakiuW») Ha TIpuMepe CBOWCTB BOJbl. Peakijus pa3/ioKeHUs -
3/7IeKTPO/IU3 BOZBL. Peakiud coefjMHEHUs] - B3aUMOJEMCTBUE BOJbl C OKCHZAMU
METa//IOB W HeMeTa/UIOB. [IOHSITHE «TWIPOKCHIbI». Peakiuu 3aMeleHusl -
B3aKMMO/IeliCTBHe BO/bl C IIeJIOUYHBIMU U 11leJIOYHO3eMe/IbHbIMU MeTaslaMu. Peakijuu
obmMeHa (Ha TIpuMepe TUAPOIHN3a Cy/Ib(uaa aJIOMUHAS ¥ KapOuia KalibLiys).

TEMA 6. PactBopenue. PacTBopbl. CBONMCTBA PacTBOPOB 3/1eKTPOJ/IUTOB

PactBopeHne Kak (Pu3MKO-xUMHYeCKU mpoliecc. [loHsTHe o0 TuApatax U
KpUcTa/yioruaparax. PacTtBopuMocTb. KpuBble pacTBOPMMOCTH KaK  Mo/jielib
3aBMCHMOCTU PaCTBOPMMOCTH TBep/bIX BellleCTB OT TeMrlepaTyphl. HachliljeHHbIe,
HeHachblll[eHHbIe U TepechIlljeHHbIe PaCTBOPbI.

3HaueHHe PacTBOPOB /IJIs1 IPHUPO/Ibl U CeTbCKOT0 X03511CTRa.

[Torsitrue 00  2/IGKTPOMMTUUECKOW  AWUCCOI[MAI[MN.  OJIGKTPOMUTBI U
He3/IeKTPOIUTEI. MexaHH3M JUCCOL[MAllUM  3/IeKTPOJIMTOB C  Pa3/IUYHbIM  TUIIOM
XUMHUEeCKOUr cBsizu. CTereHb 37eKTPOJIUTHUECKOHN auccoruaimy. CUibHble W cadbie
3/1eKTPOJIUTHI.

OCHOBHBIE TOJIOXKEHUSI TEOPUU 3EeKTPOIUTUYECKOW [Auccoupanuu. VoHHbIe
ypaBHEHHs Peakivi. Y C/IOBUs MPOTeKAHUs PeaKI[ii 0OMeHa MeXKIy 37eKTPOIUTaMU JI0
KOHIIa B CBeTe UOHHBIX Tpe/iCTaB/IeHUM.

Krnaccudukaiiysi MFOHOB U UX CBOMCTBA.

Kucnotbl, ux knaccudukauus. [Juccoupaniusi KMCIOT U UX CBOMCTBA B CBeTe
TeOPUM 3JIeKTPOIUTHUYECKOW AuccolMaliyu. MoseKysipHble M WOHHbIe YpaBHEHUs
peakuM KUCJIOT. B3auMoencTBue KUCJIOT C MeTa/ulaMHu. OIeKTPOXUMHUUYECKUM P
HarpspKeHWi  MeTa/l/IoB.  B3aumogeicTBHe  KWUC/IOT C  OKCHJAMHA — MeTaslioB.
B3anmozielicTBre KMCIOT C OCHOBAHUSIMU - peakLysi HeWTpaau3aluuu. B3auMoencteue
KUCJIOT C CoyissMU. VIcronb3oBaHWe TabJUI[bI PAaCTBOPUMOCTH [Jisi XapaKTePUCTUKU
XMMMWYECKUX CBOMCTB KMCJ/IOT.

OcHoBaHusl, ux Kiaaccugukauus. Juccormalivs OCHOBaHWM U UX CBOMCTBAa B
CBeTe TEeOpUM 3JIEKTPOJIMTUUECKOM Juccouyanuu. B3aWMoelicTBMe OCHOBAaHWM C
KUC/I0OTaMH, KHCJIOTHBIMHA ~ OKCHJaMH M COJIIMA.  VIcrionb3oBaHWe — TaOJUI[BI
pPacTBOPUMOCTH [I/I1 XapaKTepUCTUKA XMMUUEeCKHX CBOWCTB OCHOBaHUU. Pa3nokeHue
HepaCTBOPHMMBIX OCHOBaHWM TIpu HarpeBaHud. Comau, wuxX Kiaaccudukauus U
JUCCOLMaLMsl  pas3M4HbIX TUMOB cojied. CBOWCTBA COJieM B CBeTe TeOpUU
571EKTPOJIMTUYECKOU Juccolauuu. B3auMogenucTBUe Cojied C MeTa/llaMM, YCJIOBUS
MPOTEKAHUSI 3TUX peakUuUu. B3aumozencTBue cojied C KWAC/IOTaMW, OCHOBAHUSIMUA U
COMSIMM.

Vcrionb3oBaHre TaOMMIBI PAaCTBOPUMOCTH ISl XapaKTePHUCTHKU XUMUUECKHUX
cBoicTB coneit. O000ITIeHHe CBeleHNi 00 OKCH/Iax, UX KIacCU(MUKAI[UH U XUMUUECKHX
CBOMCTBAX.

['eHeTHUeckWe psbI MeTA/VIOB M HeMeTa/uioB. ['eHeTHuecKasi CBSI3b MEXAY
K/IacCaMH HeOpraHW4eCcKHX BellleCTB.

OKuCIUTEeTbHO-BOCCTaHOBUTE/IbHbIE peakiuu. OKUCIUTeNb U BOCCTaHOBUTE/Ib,
OKHCJIeHWe U BOCCTaHOBJIEHHeE.
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Peakiiui HOHHOTO OOMeHa U OKHC/IHMTE/TbHO-BOCCTAHOBUTEbHBIE DPeaKI[UH.
CocTaB/ieHWe ypaBHEHUU OKHUC/IUTETbHO-BOCCTAHOBUTE/IBHBIX peakiuid MeTO/I0M

3/IEKTPOHHOTO OasiaHca. CBOMCTBa MPOCTBIX BEIECTB — MeTa/VIOB M HeMeTaJl/ioB,
KUCJOT W CoJjiell B CBeTe TpeJCTaB/ieHHWi 00 OKHCIUTeTbHO-BOCCTAHOBUTEIbHBIX
riporjeccax.

9 KJTACC

Beegenue. O0ias XxapakTepUCTHKAa XMMHYECKHUX 3/1IeMEHTOB

XapakTepucTUKa 37eMeHTa MO0 ero TMOJIOKEHHWID B TepUoANYecKOr CucTeMe
xuMmudeckux snemMeHToB [I.U1. MeHgeneeBa. CBOKCTBA OKCH/IOB, KWUC/IOT, OCHOBAaHUM U
COJIeM B CBETe TeOpPHU 3JEKTPOJIMTUYECKOM AUCCOLMALMA Y MPOLIeCCOB OKUCIEHUSI-
BOCCTaHOBJ/IeHUs. ['eHeTHUeCKUe psAZibl MeTaslla M HeMeTaJslia.

[ToHsiTue 0 TIepexXOoAHbIX 3jieMeHTax. AMQoTepHOCTb. [‘eHeTMUecKuii psf
repexoJHOro 371eMeHTa.

[Teproanueckuil 3aKOH M Mepuoinueckasi CUCTeMa XMMUUecKux 3jemeHToB [.U.
MeHpenieeBa B CBeTe yUeHHs O CTPOeHUU atoMa. VX 3HaueHue.

Xumuueckas opraHu3sanus TIPUPO/bI, XUMHUYeCKue TpeBpalLeHUst
HEeOpraHWYeCcKUX M OpPraHUuecKrX Bell[eCTB KaK OCHOBAa MHOTUX SIBJIEHUM >XUBOW U
HE)KMBOU TIPUPOJBI, 3HAaueHHWe XUMWYECKOW HayKu B PpelIeHWHM COBPEMEHHBIX
JKOJIOTUYECKUX TIpobsieM, B TOM UHC/Ie B TIPeJIOTBPAIl[eHUM  TeXHOTeHHBIX
U 9Kojoruyeckux KatacTpod. OCHOBbI XMMHUECKOW T'DPAMOTHOCTH: CIOCOOHOCTH
aHa/IM3UPOBaTh U 0OBEKTUBHO OI[eHUBATh >KU3HEHHbIe CUTYal[H, CBsI3aHHbIe C XUMHEH,
HaBbIKK Oe30macHOro oOpalljeHusl C BelecTBaMH, HCI0/Ib3YeMbIMH B TIOBCEJHEBHOU
JKU3HHU; 9KOJIOTHUYeCcKH Oe3omacHoe TMOoBefieHWe B Iie/iIX COXpaHeHWs 3/I0pPOBbsI U
OKPY>Karoll[er Cpefbl.

Tema 1. MeTanibl

[Tono>keHne MeTaJIOB B MEPUOJAUECKOU CUCTEME XUMUUeCKUX 31emMeHToB /. U.
MeHnpeneeBa. Metayinueckasg KpUCTa/uIMyeckass pelIéTka UM MeTa/uiMyeckas
XUMHUecKast cBsi3b. OO1ue du3nueckre cBoMcTBa MeTa/uioB. CIllaBbl, UX CBOWMCTBA U
3HaueHue. XUMHueckKue CBOMCTBa MeTaJljiOB KakK BOCCTaHOBUTEJIEM.
O/IeKTPOXUMUUECKUY psifi HampsbKeHUM MeTa/lyIoB U ero  HWCMOJIb30BaHWe  [jist
XapaKTePUCTUKNU XUMHYECKHUX CBOMCTB KOHKDPeTHbIX MeTa/lsioB. CriocoObl To/yyeHUst
MeTasyIOB: TMUPO-, THUAPO- U 3JIeKTpoMeTa/yprusi. Koppo3uss MeTanioB U CIOCOOBI
60pBOBI C Hel.

OO11ast XapakTepUCTHKA IIe/I0YHBIX MeTa/uioB. MeTauibl B Tipupoze. Obiiue
criocobbl ux nomyyeHus. CTpoeHure atomoB. [llesiouHbie MeTaslIbl - TPOCThIE BeIlecTBa,
UxX (Qusnueckue W XUMHUYECKHMe CBOMCTBA. BakHelive coeguHEeHUsl II]eJI0YHBIX
METaJI/IOB - OKCU/TbI, TUAPOKCUABI U COMU (XIOPU/IbI, KapOOHATHI, CyIb(aThl, HUTPATHI),
WX CBOMCTBA W MMPUMeHeHe B HapoJHOM xo3siiicTBe. KanuiiHbie ygo0peHus.

OO011jasi XxapaKTepuCTHKa 37eMeHTa ryiaBHOU moarpyrmel II rpymnmel. CTpoeHue
atomMoB. IllenouHO-3emMenlbHBIE MeTa/l/Ibl - TPOCThIE BelleCTBa, WX (PU3NYECKHe U
XMMHUeCKHe CBOMCTBa. BakHelllve coefUHEHUs I[e/I0UHO-3eMe/IbHbIX MeTasl/ioB -
OKCH/IbI, TUAPOKCHBI ¥ COMM (X/TOpH/BI, KApOOHATHI, HUTPAThI, Cy/IbGhaThl U hocdars),
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WX CBOMCTBAa U TpPHMEHeHHWe B HApOJHOM XO03dMCTBe. XHMMHUUeCKHe BelllecTBa Kak
CTpPOUTEJIbHBIE U MO/Ie/I0UHbIe MaTepUuasbl( Mejl, MpamMmop, U3BECTHSIK).
Amomunuii. CTpoeHre aToma, (PU3MuecKre WU XMMUYEeCKre CBOMCTBA IPOCTOr0
BeljecTBa. CoelMHEHUs a/IFOMUHUSA - OKCUJ| U TUAPOKCHU/, UX aM(OTepHbIA XapaKTep.
Baxxnenimme conu antomuHus. [IpumeHeHre afOMUHAS U €er0 COeIUHeHUN.
Kenezo. CTpoeHusi atoMa, (usdueckre M XUMHUYECKHe CBOWMCTBA IPOCTOrO
BeljectBa. OKCUIbI, TUAPOKCUIBI U COJK Kesie3a. ['eHeTnueckue psiabl Fe2+u Fe3+ .
KauectBeHHble peakiuu Ha Fe2+u Fe3+. BaxkHeune conu kene3a. 3HaueHUe KeJie3a,
€ro COeJMHeHUM U CIJIaBOB B MPUPO/IE U B HADOJHOM XO03SIMCTBe.
Tema 2. HemeTanisl
OO01jasi xapakTepuCTHKa HeMeTaslJIOB: TIOJIO)KeHHe B TepUoUuecKoi cucreme
.. MeHeneeBa, 0COOEHHOCTU CTPOEHHSI aTOMOB, 37IEKTPOOTPULIATE/ILHOCThL KakK Mepa
«HEeMeTa/UIMYHOCTW»,  PSf  3/eKTPOOTPULIAaTebHOCTH.  Kpucrammmyeckoe
CTPOEHWEe HEeMeTa//IOB - TMPOCThIX BellecTB. AsuioTponus. Pu3nyeckre CBOUCTBa
HeMeTa/ioB. OTHOCUTENIbHOCTh MOHATUN «MeTajl», «HeMeTal».
Bogopoa. [TonokeHne B mepuoAnYeCcKOM CUCTeMe XUMUYeCKUX 3iemMeHToB [.U.
MengeneeBa. CTpoeHHe aTomMa M MOJIeKy/bl. PU3NYeCcKhe WU XMMUUYECKHe CBOKCTBa
BO/IOPO/Ia, ero IMoiyyeHue U NpruMeHeHue.
OG61iast xapakTepucTrKa rasioreHoB. CTpoeHue aToMoB. [IpocThie BelljecTBa, UX
(usnueckue U XUMUUecKWe CBouicTBa. (OCHOBHbIE COeJUHEHUS] TaJOreHOB
(ra;moreHOBOIOPO/bI M rajlOTeHU/Ibl), UX CBOMCTBA. KauecTBeHHasi peakiysi Ha XJI0pPU/-
noH. KpaTkue cBefieHusi 0 xjope, 6pome, ¢Tope u ioje. [IpumeHeHNe TajoreHOB U UX
CcoelMHEHUI B HAPOJHOM XO3SIHCTBE.
Cepa. CTpoeHue aToMma, ajJIOTPOIHUs], CBOMCTBA U TpUMeHeHHe POMONYeCcKoun
cepbl. Okcuabl cepbl (IV) wm (VI), ux mnosydeHue, CBOWCTBA W TNpPUMeHEHHeE.
CepoBOZOpOJHast U CepHUCTAst KUCIOTbI M uX coyvd. CepHast KUCJIOTa U €€ COMM, UX
TpUMeHeHre B HapOJHOM XO3SIMCTBe.
KauecTBeHHast peakiusi Ha Cy/ib(aT-1uoH.
A30T1. CTpoeHHe aToMa ¥ MOJIEKYJIbl, CBOMCTBA MPOCTOT0 BelljecTBa. AMMMaK,
CTpPOeHUe, CBOMCTBA, MOyueHre U npumeHeHre. Co/ii aMMOHUS, UX CBOMCTBA U
npuMeHeHre. OKCUbI a30Ta. A30THast KUCI0Ta U ee cojii HUTpaThl ¥ HUTPUTHI,
nipobJsiemMa UX Co/iepyKaHUsI B CeTbCKOX03MCTBEHHOM MPOAYKLUA. A30THBIe Y00peHusl.

docdop. CTpoeHue aToMa, a/UIOTPOIHsI, CBOMCTBa 6esioro u KpacHoro ¢ocdopa,
ux rnpuMeHeHue. OcHOBHbIe coeguHeHUs:: okcup, docdopa (V), oprodochopHas
Kucsorta u eé conu. @ochopHbie yaobpeHusl.

Yrnepog. CTpoeHue aToMa, a/l/IOTPONUSI, CBOMCTBA a/UIOTPOITHBIX MOAU(UKALIUH,
npuMmeHenue. Oxcuabl yraepoga (II) w (IV), ux cBoWCTBa W TNpPHUMEHEHHe.
KauecTBeHHasi peakiysi Ha YI/IeKMC/IbIM ra3. KapOoHaThl: Ka/lbI[UT, COZQ, TOTAlll, WX
3HaueHUe B MPUPO/ie U KU3HU uesioBeka. KauecTBeHHasi peakiiysi Ha KapOOHAT-HOH.

Kpemunii. CTpoeHue aTtoMa, KPUCTA/VIMYECKMM KpEeMHHM, €ro CBOWCTBA U
npuMeHenue. Okcup kpemHusi (IV), ero mpupogHbie pa3sHOBUAHOCTH. KpemHueBas
kucaota. CuiMkaTel. 3HaueHrWe COeIMHEHWM KPEeMHUSI B JKUBOU W HEXXWUBOW MPUPO/IE.
[ToHsITWE O CUTMKAaTHOW TIPOMBILILJIEHHOCTA. XMMHUUeCKHe BelleCTBa Kak CTPOUTE/bHBIe
Y TI0/ie/IOUHbIe MaTepHrasbl (CTEK/O0, LIEMEHT).
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Tema 3. Opranuueckue BelecTBa

BelecTBa opraHrueckre U HeOpraHm4eckue, OTHOCUTE/IbHOCTb MOHATUS
«OpraHvuecKyde BelrlecTBa». [IpHuMHBI MHOTO0Opasvsi OpraHUUYeCKHUX COeJIWHeHUH.
XUMHYeCKoe CTPOEHWe OpraHUuYeCcKHUX coeJrHeHWM. MOo/eKy/sipHble U CTPYKTypHbIe
(hopMyJibl OpraHMYeCcKUX BellecTB. MeTaH U 3TaH: CTpOeHue MOJieKyJ/1. ['opeHre MeTaHa
Y 3TaHa. leruipupoBaHue sTaHa.

[IpumeHeHue MeTaHa. [IpUpoAHbIE WMCTOUHUKU yrJjieBojoposioB. HedTs u
MPUPO/IHBIN r'a3, UX NMpUMeHeHue.

XUMHUeCcKoe CTpOeHHe MOJIeKYyJ/bl 3TWieHa. [IBoiiHas CBs3b. B3aumopelnctBue
3TU/IeHa C BOZOU. Peakiuy nonvMmepusauuu stuieHa. [IpencraBinenust o moivMepax Ha
rip¥Mepe TousTUIeHa. [TomaTuieH u ero 3HaueHue.

[ToHATHe O mpefeNbHBIX OAHOATOMHBIX COMPTAX HAa MpUMepax MeTaHo/ja U
5TaHos1a. TpéXaTOMHBIM CITUPT - TJIULIEPHH.

[TonssTe 06 anbgervgax Ha TIpUMepe YKCYCHOro anbieruza. OKucieHue
anbieruja B KUcjaoty. OHOOCHOBHBIE TIpe/ie/TbHbIe KapOOHOBLIE KUC/IOTHI Ha IMpHUMepe
YKCYCHOM KHUCIOThl. Eé cBouicTBa M mnpumeHeHue. CTeapyuHOBas KHMC/IOTa Kak
TIpe/ICTaBUTE/b JKUPHBIX KAapOOHOBBIX KHC/IOT. Peakiuu 3TepubUKalid W TIOHATHE O
CNOKHBIX 3¢urpax. JKUpbI KakK C/I0XKHbIE 3(UPbI [UL[EPHUHA U )KUPHBIX KUC/IOT.

[Tonsitie 06 aMMHOKHUC/IOTaX. Peakliuy MOMMKOHZeHCAI[MU. benku, UX CcTpoeHue
Y WOJIOTUYeCcKast poJib.

[Tonsitue 06 yryeBojax. I['moko3a, eé cBoiicTBa M 3HaueHwe. Kpaxman wu
1e/UTt0/103a (B CpaBHEHUM ), MX O1ojioruyeckasi poJib.

Xumusi U miviia. KanopuiiHOCTh »KUpOB, 0e/KoB, U yriaeBo/oB. KoHcepBaHTHI
TMULLEBbIX NTPOAYKTOB (MOBapeHHast COJb, YKCyCHast KUC/I0Ta).

Tema 4. PelneHue KOMIUIEKCHBIX 3aja4y

BbruncsieHre MacCOBOM [0/IM XUMUUECKOT0 3/IeMeHTa 10 popMyJie CoeIMHeHUS.

YcraHoB/ieHWe TipocTeliiedt (opMysibl  BellleCTBAa 0 MacCCOBBIM  JOJSIM
XMMHUYECKUX 3JIeMEeHTOB.

BbruncsieHUss TI0 XWUMHUYECKUM YPaBHEHUWSIM KOJMYecTBa, 00ObeMa, MacChl
BeII[eCTBa 10 KOJINYeCTBY, 00BeMY, Macce peareHTOB WX TIPOAYKTOB PeaKI[vH.

PacueT MaccoBoM 10711 PaCTBOPEHHOTO BellleCTBa B pacTBOpe.

TeMbI NpaKTHYECKHUX PadoT:

1. OumcTKa 3arpsi3HeHHOW MOBapEeHHOM COJI.

2. [Mpapwia Tb B xumuueckom KabuHeTe. [lpuembl oOpaiijeHUss C
nabopaTopHBIM 000pY/J0BaHHEM U HarpeBaTeIbHBIMHU MPHOOpaMH.

3. [1pr3HaK¥ XMMUUECKHUX PeaKLUi.

4, [IpuroToBneHne pacTBopa caxapa W OIpefie/ieHhe MacCOBOM [O/M ero B
pacTBope.

5. Peakiyy HOHHOT'O 0OMeHa.

6. Pemienne skcriepuMeHTasibHBIX 3a7a4 10 TeMe «(OCHOBHbIE KJlaCChl
HeOopraHWYeCcKUX COeJUHEeHUMN».

7. Ocy1ecTB/ieHre LeMOYKY XUMUUECKUX MpeBpaleHui (Mo TeMe MeTaslbl).

8. [TonyuyeHre ¥ CBOMCTBA COeIMHEHUN META/IJIOB.
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9. PelieHvie 3KCriepvMeHTa/IbHBIX 3a7jlad Ha pacrio3HaBaHUE U TI0JTydyeHue
BellleCTB.

10.  PereHue 3KkcriepuMeHTa/bHbIX 3a7au 1o TeMe «lloArpyrina Kuciopozaa.

11. PeweHue 3KcriepuMeHTa/lbHbIX 3ajau 1o teMme «lloarpyrnma asora u
yIJIepozar».
[Tonyuenue, cobupaHue U pacrio3HaBaHUe ra3oB.
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3. TemaTuuyeckoe nilaHMPOBaHMe C YKa3aHUeM KO0/IMYeCTBA YaCOB, 0TBOMMBIX
Ha 0CBOEHMeEe KAaXK/J0H TeMbl

8 k1acc
Ne HaumeHnoBaHue pa3pena Ko/smmuecTtBO N3 Hux
n/n 4acoB NPaKTUUYEeCKHUX
1 BBegeHue 4
2 ATOMBI XUMHWUECKHX 3/IEMEHTOB 9
3 IIpocTele BenjecTBa 6
4 CoeluHeHWsT XUMUYECKUX 3/1eEMEHTOB 14
S5 N3meHenus, mpoucxogdiiue C 12 1
BellleCTBaMu
6 [TpakTukyw™m 1. ITpocTenimme onepanuu C 3 3
Bell|eCTBOM
7 PactBopenue. PactBopsl. CBOKCTBa 18
pPacTBOPOB 3JIEKTPOJIUTOB
8 [IpakTrkym 2. CBOKCTBa pacTBOPOB 2 2
5JIEKTPOJIUTOB
Ntoro 68 6
9 kJ1acc
Ne HaumeHnoBaHue pa3jesa KommuectBoO N3 Hux
n/n 4acoB NpPaKTUYeCKHUX
1 [ToBTOpEHMEe OCHOBHBIX BOIIPOCOB 6
XHMMUU 8 KJlacca v BBeJleHUe B XUMUIO
9 kjacca
2 MeTaJiibl 15
3 [TpakTrkym 1. CBOMCTBa MeTaVIOB U 3 3
HX COeMHEeHUMN
4 HewmeTanbl 23
5 | Ilpaktukym 2. «CBOMCTBa COeIMHEHUN 3 3
HeMeTa/lJIOB»
6 Oprasuueckue BelecTsa 10
8 | O6o061eHMe 3HaHUH TI0 XUMHH 3a KYPC 8
OCHOBHOM I1IKOJIBI.
Ntoro 68 6
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