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INOACHUTEJIbBHAS 3AIINCKA

PaGouass mporpamma yuyeOHOro mnpeamera «XHMHUs» pa3padOTaHa B COOTBETCTBUHU C
TpeOOBaHUSAMMU:
*  @Deodepanvroco 3axona om 29.12.2012 Ne 273-®@3 «06 obpasosanuu 6 Poccuiickoti
Dedepayuuy;
*  DedepanbHoco 20CyO0apCmeeHH020 00pA306amMenbH020 CMAHOAPMA OCHOBHO20 00We20
006pa306anus, ymeepicoeHHo2o npuxkazom Munucmepcmea obpazosanus u nayku Poccutickotl
@Deoepayuu om 17.12.2010 Ne 1897

[IpenonaBanue yueOHOTO IpeIMeTa BeIeTCs ¢ UCIoab3oBanreM Y MK:
* Taopuenan O. C. Xumusa. 8 xnacc : yueb. ona obweobpazosam. opeanuszayuii / O. C.
Tabpuensan, U. I'. Ocmpoymos, C. A. Craokos. — 2-e uz0. - M.: [Ipocsewenue, 2020. — 175 c. : un.
* Taopueran O. C. Xumusn. 9 xnacc :@ yueb. onsa obweobpazosam. opeanusayuii / O. C.
L'abpuensn, U. I'. Ocmpoymos, C. A. Cnadkos. — M.: I[Ipoceewenue, 2019. 223 c. : un.

INVIAHUPYEMBIE PE3YJIbTATBI OCBOEHUA YYEBHOI'O ITPEMETA

JInyHOCTHBIE pPe3yJIbTATHI:

1) BocmUTaHUE POCCUUCKON TPaKIAHCKOM WACHTUYHOCTU: MMATPHUOTU3MA, YBAXKEHHUS K
OTteuecTBy, MpONILIOE M HACTOSIIEE MHOTOHAIIMOHAIBHOTO Hapona Poccuu; oco3HaHme CBOEH
STHUYECKON MPUHAAJICKHOCTH, 3HAHUE MCTOPHUH, SI3bIKA, KYIbTYPBl CBOETO Hapoja, CBOETO Kpas,
OCHOB KYJBTYpHOT'O Hacjenusi HapoJoB Poccuu W denoBedecTBa, YCBOGHHUE T'YMaHHCTUYECKHX,
JEMOKPAaTUYECKUX U TPAJULMOHHBIX EHHOCTEH MHOTOHAI[MOHAJIHLHOTO POCCHICKOTO O0IecTBa;
BOCIIUTAHHUE YyBCTBAa OTBETCTBEHHOCTH M JI0JITa repe PoauHOM;

2) ¢dopMupOoBaHHE OTBETCTBEHHOI'O OTHOILIEHHUS K YYEHHIO, TOTOBHOCTH U CIHOCOOHOCTH
0o0yJaronmxcsi K CaMOpa3BUTHIO M CaMOOOpPA30BaHHMIO HAa OCHOBE MOTHBAIIMM K OOYYEHHUIO U
MO3HAHUIO, OCO3HAHHOMY BBIOOPY U TIOCTPOEHHUIO JallbHEHIIed WHAMBHIYAIbHON TpaeKTOPUU
oOpa3zoBaHMs Ha 0a3e OPUEHTHPOBKH B MUpPE Mpodeccruii M nmpodecCHOHATBHBIX MPEANTOYTEHHN, C
Y4E€TOM YCTOMYMBBIX TMO3HABATENBbHBIX HMHTEPECOB, a TaKXKe Ha OCHOBE (HOpPMHUPOBAHUS
YBAXXHUTEILHOTO OTHOIICHUS K TPYY, PA3BUTHS ONBITA YUACTHS B COIMATBHO 3HAYUMOM TPY/IC;

3) ¢opMupoBaHUE LIEIOCTHOTO MUPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
Pa3BHUTHS HAYKU U OOIECTBEHHON MPAKTHKH, YIUTHIBAIONIETO COIUATBHOE, KYJIbTYPHOE, SI3BIKOBOE,
JTYyXOBHOE MHOT000pa3Hre COBPEMEHHOTO MUPa;

4) dopmupoBaHUE OCO3HAHHOTO, YBAXHUTEIHHOTO M JOOPOKENIATEIHHOTO OTHOIICHHUS K
JIpyroMy 4eNOBEeKY, €ro MHEHHI0, MHPOBO33PEHHIO, KYJIbTYpe, S3bIKy, Bepe, TpakIaHCKOI
MO3UIUHU, K UCTOPUH, KYJIbType, PEIUTHH, TPAJUILUSIM, S3bIKaM, IIEHHOCTSIM HapoaoB Poccuu u
HapoJI0B MUPA; TOTOBHOCTH M CITOCOOHOCTH BECTHU AMAJIIOT C APYTMMHU JIFOJIBMU U JOCTUTATh B HEM
B3aMMOITOHUMAaHWS;

5) oCBOEHHE COIMANBHBIX HOPM, MPaBWJI MOBENEHUs, poliei u (HopM colMaIbHOU >KU3HU B
rpymmax u cooOmiecTBaxX, BKIIOYAs B3pOCIbIE W CONMAIBHBIE COOOMIECTBA; yJaCTHE B IIKOJIBHOM
CaMOYMpaBIeHUH M OOIIECTBEHHOW KHM3HU B MpeAeNiaX BO3PACTHBIX KOMIIETEHIMH C y4eToM
PETHOHAIBHBIX, STHOKYJIBTYPHBIX, COIIMATLHBIX M SKOHOMHUYECKHX OCOOCHHOCTEHH;

6) pa3BUTHE MOPAIBLHOTO CO3HAHUS U KOMIETEHTHOCTH B PEIICHUH MOPATBHBIX MpoOiIeM Ha
OCHOBE JIMYHOCTHOTO BBIOOpa, (OPMHUPOBAHHWE HPABCTBCHHBIX YYBCTB W HPABCTBEHHOTO
MOBE/ICHUS, OCO3HAHHOTO M OTBETCTBEHHOT'O OTHOIICHUS K COOCTBEHHBIM MOCTYIIKaM;

7) dbopMupoBaHHE KOMMYHUKATHBHON KOMIETEHTHOCTH B OOUIEHMHM U COTPYAHHUYECTBE CO
CBEPCTHHKAMH, JI€TBbMH CTapIIero MW MIIAJIIET0 BO3pacTa, B3POCIBIMH B  IIpoOIEcce
o0pa3oBaTenbHOM, OOIIECTBEHHO IOJIE3HON, Y4eOHO-UCCIEA0BATEIbCKOW, TBOPUYECKOW W JAPYTHX
BUJIOB JICATEIHHOCTH;

8) dbopmupoBaHuE IIEHHOCTH 3J0POBOTO W 0€30MacCHOr0 o0pa3a >KU3HU; YCBOCHHE IMPaBUII
WHIUBUAYAIBHOTO M KOJUICKTUBHOTO O€30MacHOTO TOBENCHUS B YPE3BBIYAMHBIX CUTYAIHsX,
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YTPOKAIOIUX KU3HU U 30POBbIO JIIOJIEH, IPABUJI MIOBEJCHNS HAa TPAHCIIOPTE U HA JOPOTrax;

9) ¢dopMupoBaHHEe OCHOB 3KOJOTHUECKOW KYJIBTYpPbI, COOTBETCTBYIOLIEH COBPEMEHHOMY
YPOBHIO OJKOJIOTMYECKOIO MBILIUICHUS, PAa3BUTHE OIBITa HKOJOTMYECKH OPHUEHTHUPOBAHHOMN
pedIeKCUBHO-0LIEHOYHON M MPAKTHYECKON JAEATEIIbHOCTH B )KU3HEHHBIX CUTYaIHsX;

10) oco3HaHMe 3HAYEHUS CEMbU B JKU3HU YEIOBEKAa M OOLIECTBA, MPHUHITHE LEHHOCTU
CEeMEWHOM )XKU3HU, YBAKHUTEIHLHOE U 3a00TIUBOE OTHOIIICHHUE K YJICHAM CBOEH CEMBbH;

11) pa3BUTHE HCTETUYECKOr0 CO3HAHUS YePE3 OCBOCHUE XY10’KECTBEHHOTO HACIEIUsI HAPOJIOB
Poccun 1 Mupa, TBOpUECKOHN AEATENBHOCTH CTETUYECKOTO XapaKTepa.

MeranpeamMeTHbie pe3yJbTaThl:

1) yMEeHHE CaMOCTOSITENILHO OMPEENSITh e CBOEro o0ydeHus, CTaBUTh U (hOPMYIUPOBATH
111 ce0s HOBBIE 3ajJjauy B yueOe U NO3HABATEJILHON J1€ATEIbHOCTH, Pa3BUBAaTh MOTUBBI U HHTEPECHI
CBOEH IIO3HABATEIILHOM JCATEIBHOCTH;

2) yMeHuEe CaMOCTOATEJIBHO IUIAHUPOBATh IIyTH JOCTM)KEHUS LeJed, B TOM 4YHCIe
aJIbTepHATHBHBIE, OCO3HAHHO BBIOMpaTh Hambosee 3(deKkTuBHBIE COCOOBI peuieHHus y4eOHBIX U
[I03HABATEJIbHBIX 33/1a4;

3) ymMeHue COOTHOCHUTHb CBOM JACUCTBHSI C IJIAHUPYEMBIMU pE3YyJlbTaTaMHU, OCYLIECTBIISATH
KOHTPOJIb CBOEHM JAEATENbHOCTH B IPOLECCE JOCTHKEHUS Ppe3ysbTaTa, ONpPENeNsiTh CHOCOOBI
NEHCTBUIM B paMKax IMPEAJOKEHHBIX YCIOBUHW U TpeOOBAaHUN, KOPPEKTUPOBATh CBOU JEHCTBUS B
COOTBETCTBUM C U3MEHSIIOIIEHCS CUTYyallueH;

4) yMeHHE OIICHMBATh IPABHJIBHOCTH BBIMOJHEHHUS Y4eOHOW 3amaud, COOCTBEHHBIC
BO3MO>KHOCTH €€ PEILEHUS;

5) BnajzeHUe OCHOBaMHU CaMOKOHTPOJISl, CAMOOLICHKH, MPUHATUS PELIEHUN U OCYIECTBICHUS
OCO3HaHHOTO BbIOOPA B yueOHOMW U MO3HABATEIbHOM J1€ATEIbHOCTH;

6) yMeHue OIpenesaTh IOHATUS, CO3JaBaThb OOOOIIEHHs, YCTaHABIMBAaTh AHAJIOTHUH,
KJ1accu(UUUpoBaTh, CaMOCTOATENbHO BbIOMPAaTh OCHOBaHMS M KPUTEpUHU Ui Kiaccudukauuy,
YCTaHABIMBATh  IPUYMHHO-CIECACTBEHHBIE  CBSI3H, CTPOUTH  JIOTMUECKOE  PACCYXKACHHE,
YMO3aKJII0UeHUE (MHAYKTUBHOE, IeAYKTUBHOE U 110 aHAJIIOTUH) U JeJaTh BBIBOBI;

7) yMeHHE c037aBaTh, IPUMEHATh U MPEOOPa30BbIBATh 3HAKH U CHUMBOJIbI, MOJIEIH U CXEMBI
JUIsl pelIeHns: y4eOHbIX U O3HABATENbHBIX 33/1a4;

8) CMBICIIOBOE UTEHHUE;

9) yMmeHue OpraHu3oBBIBaTh Yy4eOHOE COTPYJHHYECTBO U COBMECTHYIO JI€ATENBbHOCTH C
YUHUTEIEM M CBEPCTHHKAMM; pabOTaTh MHAUBUAYAIbHO U B TPYIIE: HAXOIUThH OOIee pelieHue U
paspemiath KOH(MIMKTHI HA OCHOBE COTJIacOBaHMs MO3ULMH U y4yeTa MHTEPecoB; (pOPMYIHPOBATH,
apryMEHTUPOBAaTh U OTCTaNBaTh CBOE MHEHMUE;

10) ymMeHue OCO3HAHHO HCIOJb30BAaTh pPEUYEBBIE CPEICTBA B COOTBETCTBMM C 3ajadyei
KOMMYHMKAIIUU JJIsl BBIPQXEHHsS] CBOMX YYBCTB, MBICIEH M NOTpeOHOCTEW; MIaHUPOBAHUS U
peryisiliud CBOEU [JEATEIbHOCTH; BIAJCHUE YCTHOW U IHUCBMEHHOW pEeYbl0, MOHOJOIMYECKOU
KOHTEKCTHOM PEyblo;

11) ¢opmupoBanne u  pa3BUTHE KOMIIETEHTHOCTH B  OOJIACTM  MCIOJB30BaHUS
MH(OPMALIMOHHO-KOMMYHHUKAIIMOHHBIX TexHosoruid (manee WKT- kommereHnum), pasButue
MOTHBAIIMH K OBJIQJCHUIO KYJIbTYpOU aKTUBHOTO ITOJIb30BAHUS CIOBAPSIMHU U APYTUMU IIOUCKOBBIMU
CUCTEMAaMU;

12) ¢opmupoBaHuEe U Pa3BUTHE SKOJIOTHYECKOTO MBIIUICHHUS, YMEHHE NPUMEHATh €ro B
M03HABaTEIbHON, KOMMYHUKAaTUBHOM, COIIMAIbHOM MPaKTUKE U MPOPECCHOHATbHON OpUEHTAIUH.

IIpeaMeTHBIe pe3yIbTaThl:

1) dbopMupoBaHue MepBOHAYAIBHBIX CHCTEMATHU3UPOBAHHBIX MPEICTAaBICHUHN O BEIlIeCTBax,
UX TIPEBPALLEHUSAX W MPAKTUUECKOM IPUMEHEHHUH; OBJIAJECHUE [OHATHIHBIM anmapaToM U
CUMBOJIMYECKUM SI3bIKOM XUMUU;

2) oco3HaHWE OOBEKTUBHOW 3HAYMMOCTH OCHOB XUMHUYECKOW HAayKH Kak o0jacTu
COBPEMEHHOI'0 €CTECTBO3HAHUS, XMMHUYECKUX NPEBPALIEHUA HEOPraHWYECKHX M OPraHUYECKHX
BEIIECTB KaK OCHOBBI MHOTHX SIBJICHUI KUBOW U HEXUBOU MPUPOABI; YTIyOJIeHUE MpeICTaBICHHUH O
MaTEpHaIbHOM €IUHCTBE MUPA;



3) oBiaseHHE OCHOBAaMHM XHMHYECKOH TI'PAaMOTHOCTH: CIOCOOHOCTBIO aHAIM3MPOBATH M
00BEKTUBHO OLCHUBATHL JKMU3HCHHBLIC CUTYyAllMH, CBA3AHHBIC C XHMHeﬁ, HaBBIKAMH OE€30I1aCHOTO
oOpalleHHs C BEIIECTBAMH, HUCIIOJIb3YEMBbIMHI B TIOBCETHEBHOM KM3HU; YMEHUEM aHAIM3UPOBATh U
IUIAHUPOBaTh 3KOJIOTMYECKH Oe30IacHOe IIOBEAECHHE B IEISIX COXPAaHEHUS 370pPOBbS U
OKpYKaIOIIEH CpeJIbl;

4) dopmupoBaHUE YMEHUU YCTAaHABIWBATH CBS3M MEXKIY pEATbHO HAOII0IaeMBIMHU
XMMHUYECKHMH SIBICHUSMH U TMPOLECCAMH, MPOUCXOMSIIMMU B MHUKPOMHUPE, OOBSICHATH NPUYNHBI
MHOT000pa3us BEeIECTB, 3aBUCUMOCTh X CBOMCTB OT COCTaBa M CTPOCHHMS, a TAK)KE 3aBUCHMOCTD
IPUMEHEHHS BEIECTB OT MX CBOMCTB;

5) mnpuoOpeTeHHe OmbiTa HUCHOJIB30BAHUS PA3IMYHBIX METONOB H3y4YCHHS BEIICCTB:
HaOJIIONICHNS 32 MX MPEBPALICHUSMH TP MPOBEJICHUHN HECTIOKHBIX XUMHUUECKHX SKCIIEPHMEHTOB C
MCIOJIB30BaHUEM JTA0OPATOPHOTO 00OPYAOBAHUS U IPUOOPOB;

6) QopMupoBaHHWEe TPEACTABICHUH O 3HAYCHUHM XUMHYECKOH HAayKH B pPELICHUH
COBPCMCHHBIX 3KOJOTHYCCKUX HpOGHCM, B TOM 4YHUCJIIC B MNOPCAOTBpallICHUN TCXHOICHHBIX U
9KOJIOTMYECKUX KaTacTpod;

COJAEP/KAHUE ITPOI'PAMMBI
8 KJIACC (2 u B Henemo, Bcero 70 1)
Tema 1. HauanbHble NOHATHS U 3aKOHBI XuMuM (20 4acoB).

Tena u BemectBa. CBolcTBa BeIECTB. OTAJOHHBIE (PU3MUYECKHE CBOMCTBA BEILECTB.
Matepuansl 1 MaTepuaioBereHue. Poinb XUMUM B JKU3HM COBPEMEHHOro ooduiecTBa. OTHOLIEHUE
o01ecTBa K XUMHH: XeMODHIus U XxeMopoOus.

Meroast wusyuenus xumuu. HaOmronenue. DkcnepuMeHnt. MogenupoBanue. Mojaenu
MaTEpHaJIbHBIE U 3HAKOBBIE UM CUMBOJIbHBIE.

l'azer. XKunkoctu. TeEpasle BemecTBa. B3auMHBIE IEpexolbl MEXIYy arperaTHbIMH
COCTOSIHUSIMHM BEIL[ECTBA: BO3TOHKA (CyOnuMaIus) u jaecyOonuMmariusi, KOHJIEHCAllus U MCIapeHue,
KpUCTAJIJIN3alus U TIaBJICHHE.

@usnyeckue sApieHUs. UnCTble BELIECTBA U CMECH. | OMOre€HHBIE M FE€TEPOIrE€HHBIE CMECH.
Cmecu razooOpasHble, xuakue U TBEpHAble. CrocoObl pas3ieneHus cMeceil: MeperoHka, Wiu
JUCTUILIALMS, OTCTauBaHKe, GUIbTPOBaHHUE, KpUCTAIIM3AlMS WIK BbITapuBaHue. XpoMaTorpagus.
[Ipumenenue 3TUX criocoO0B B 1a00PaTOPHOI MPAaKTHKE, HA IPOU3BOJACTBE U B OBITY.

XUMUYECKHE DIIEMEHTBL. ATOMBI M MOJEKyJbl. [IpocTble M ClIOXHBIE BELIECTBA.
Annotponus Ha npumepe Kuciaopoga. OCHOBHbIE MOJOXKEHHUSI aTOMHO - MOJIEKYJISIPHOTO YYEHUS.
Honsl. BemecTBa MOJIEKYISPHOTO M HEMOJIEKYJISIPHOTO CTPOEHUS.

3Haku (CHMMBOJIBI) XHMMHYECKUX JJIeMEHTOB. HMHbopmamus, KOTOpYy0 HECYT 3HaKu
XUMHMYECKHX DJIEMEHTOB. OTHMOJIOTMS HAa3BaHUN HEKOTOPBIX XHMHUYECKHUX  DJIEMEHTOB.
[lepuognueckass Tabmuua xumudeckux snemeHToB /. M. MenpaeneeBa: KOpOTKONEPUOIHBIA M
JUTMHHOTIEpUOIHBINA BapuaHThl. [leprossl u rpynmnsl. [ naBHas u mobouHas noarpymnmnsl, i A- u b-
rpynibl. OTHOCHTENbHAs aTOMHAs Macca.

Xumuueckue ¢opmynsl. Wuaekcsl u kodpduuueHTsl. OTHOCUTENbHAsT MOJIEKYJspHas
Macca. MaccoBasi oJisi XMMHUYECKOTO 3JeMeHTa B coeAuHeHuu. MHdopmarus, KoTopyro HecyT
XUMUYeCKHe (HOpMYIIbI.

Banentnocts. CtpykrypHBIE (GOpMYNIbl. XHUMHYECKHE JJIEMEHTHI C TIOCTOSHHOW W
MEPEMEHHON BaJleHTHOCThIO. BpiBoa (opMynbsl coequHeHuss mo BajeHTHOCTH. OmpeneneHue
BAJICHTHOCTH XUMHYECKOro »djeMeHTa 1o (¢Gopmyne BemiectBa. (CocTaBiieHHe Ha3BaHUI
COEMHEHMH, COCTOSAIMX U3 JBYX XMMHYECKHX 3JIEMEHTOB, IO BAJIECHTHOCTU. 3aKOH MOCTOSIHCTBA
COCTaBa BEUIECTB.

XuMuueckue peakiuu. PeareHTsl M NpoAyKThl peakuuu. [Ipu3sHaku XMMHUECKHUX pEaKLHM.
VYcenoBuss uX TNpOTEKaHWs W IpekpanieHus. Peakuuu ropeHus. OK30T€pMUYECKHE U
SHAOTEPMUUYECKUE PEAKIIUH.

3aKOH COXpaHEHMsI MAacChl BEHIECTB. XMMUYECKUE ypaBHEHHs. COCTaBICHHE XMMHUYECKUX
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ypaBHeHuil. MH(bopMalus, KOTOPYIO HECET XUMUYECKOE YpaBHEHUE.

Knaccuukanus XUMUYeCKUX peakluil 0 COCTaBy U YHCIY PEarcHTOB U MPOAYKTOB. THIIBI

XUMHUYECKUX peakiuii. Peakuuu coennuenus, pa3nokeHus, 3aMmenienus u oomena. Karanuzaropsl u
KaTajus.
JdemoHcTpauuu

Konnekuust MatepuanoB U U31€IUM U3 HUX.

Mogenu, ncnosab3yeMble Ha ypokax (PU3HMKH, OMOJIOTHUH U reorpaduu.

OOBEMHBIE U IAPOCTEPHKHEBBIE MOJIEIH HEKOTOPBIX XUMUYECKUX BELIECTB.

Mopnenu KpUCTaJUIMYECKUX PEMIETOK.

Cobupanue npudopa A MoIydeHHs ra3a v MpoOBEpKa ero Ha FepMETUYHOCTD.
Bosronka cyxoro ibaa, noga win HapTaauHa.

ArperaTHble COCTOSTHUS BOJBI.

Pa3znenenue 1ByX HeCMEIMBAIOIIMXCS )KUJIKOCTEHN € MOMOLIBIO AEIUTEIbHON BOPOHKH.
Juctamistop u ero padora.

YcranoBka Juist puabTpoBaHus U e€ padoTa.

VYcraHoBKa /1715 BeITapuBaHus U €€ padoTa.

Konnekuust 6pITOBBIX IPHOOPOB /17151 PUIBTPOBAHUSI BO31yXa.

Paznenenue kpacsiero BeuecTsa omactepa ¢ IOMOLIbI0 OyMaXXHOH XpoMaTorpaguu.
Mozenu asuIoTponHbIX MOAU(UKALUI yTaepoia U Cephl.

ITomy4yenue o30Ha.

Hoprpetst 1. 5I. Bepuennyca u JI. . Menneneesa.

KopoTtkonepnoanslii 1 AIMHHONIEPUOAHBINA BapuaHThl [lepuoaunyeckoit cucremsi /. U.
Menneneena

KoHcTpynpoBaHre mapocTepKHEBBIX MOJEIEH MOJIEKYII.
Annapar Kunna.

PaznoxeHnne Ouxpomara aMMOHHUSI.

I'openue cepsl 1 MarHUEBOH JICHTBI.

[Toptpetsl M. B. JlomonocoBa u A. JI. JlaBya3be.

OnbIThI, HIUTIOCTPUPYIOLIUE 3aKOH COXPAHEHUS MACCHI BEILIECTB.

I'openue docdopa, pacTBopeHre NpoAyKTa TOPEHHS B BOJE U UCCIIEI0BAaHUE MOTYYEHHOTO
pacTBopa JIAKMYCOM .

B3anmopeiicTBre CONIHON KUCIOTHI C IIMHKOM.
[Tomyuenue runpoxcuaa meau(Il) u ero paznokeHue Mpu HarpeBaHUU.

JlabopaTopHbIe ONbITHI

cLONoGOR~rWNE

O3HakoMIIEHHE ¢ KOJUIEKLIeH 1abopaTOPHOM MOCYbI.

[TpoBepka nmpubopa AJis MOJTyuYeHUs Ta30B Ha TePMETHYHOCTb.

O3HakoMJICHHE C MUHEpAJIaMU, 00pa3yIOIUMH TPaHUT.

[TpuroroBneHNE reTEPOr€HHON CMECH TOPOILIKOB CEPHI U JKEJe3a U UX pa3/IeleHUE.
B3aumopeiicTBre pacTBOPOB XJIOPUIOB U HOAMIOB KaJIMsl C PaCTBOPOM HHUTpaTa cepedpa.
[Tonryuenue ruapokcuna menu(Il) u ero B3anMopaeicTBre ¢ CepHOI KUCIOTOM.
B3aumonelicTBue pacTBopa coJibl ¢ KUCIOTOM.

ITpoBepka 3akOHa COXPAHEHUs MAcChl BELIECTB HA IIPUMEPE B3aUMOAECUCTBUS MIEIOUH U

KHUCJIOTHI.

9. IIposepka 3ak0oHa COXpaHEHMS MAcChl BEIIECTB HA IpUMepe B3aUMOIEHCTBHS MENOUM U CONTH
xenesa (I11).

10. Pasnoxenue MIEPOKCHIA BOIOPO/Ia ¢ ToMoIbio okcuaa mapranna (IV). 11.3amemenue
KEJIe30M MEAN B MEAHOM KYIOPOCE.



IIpakTuyeckue padoThl

1. 3makomctBo ¢ maGopaTopHbIM 060py0BaHKEM. [IpaBuia TEXHUKK G€30MIaCHOCTH IIpU paboTe
B KabuHere xumuu. Hekoropsle Buabl paboT.

2. Awuanu3 1nousbl (aHanor paboTsl «OUUCTKA HOBAPEHHOH COTN»).

Tema 2. Baskneiilue npeacTaBuTe I HEOPraHuveckux Bemecrs. KoimuecTBeHHbIE
orHomenust B xumuu (17 gacos).

CocraB Bo3nyxa. [lonstie 06 00bEMHOI 1071e (¢h) KOMIIOHEHTA MIPUPOIHON ra30BOH CMECH
— Bozayxa. Pacuér o0bpEmMa KOMIIOHEHTa ra30BOM CMECH MO €ro 00beMHOM J0J1e U Ha000POT.

Kucnopoa. O3zon. Ilomyuenme kuciopoma. CoOupanue M pacmo3HaBaHUE KHCIOPOJA.
XHWMHUYECKHE CBOMCTBA KHCIOPOJA: B3aMMOIECHCTBHE C METallIaMH, HEMETANIAMU M CJIOKHBIMU
BeuiectBamu. [Ipumenenue kucinopoaa. KpyroBopor kuciaopozia B Ipupoie.

Oxcunel. OOpa3zoBanue HaszBaHwii OKCHAOB mo ux (opmymnam. CocraBienue Qopmyn
OKCHJIOB 10 UX Ha3BaHUsAM. [IpencraBuTeny OKCHIOB: BOJIAa U YIIIEKUCIBIN ra3, HeranéHasi U3BeCTb.

Bonopon B npupone. ®usnueckue U XMMUYECKUE CBOMCTBA BOJIOPOAA, €ro MOJIYYEHHUE U
IIPUMEHEHUE.

Kucnotsl, ux coctaB u knaccudukarnusa. Mamukaropel. Tabmuna pactBopumocTr. ComsHas
U CepHasi KUCIIOThI, UX CBOMCTBA U IPUMEHEHHE.

Conu, ux coctaB 1 Ha3BaHusl. PacTtBopuMocTs cosneil B Boze. [IpencraBurenu conei: Xaopus
HaTpus, KapOoHAT HaTpus, (hochaT KaIbIHS.

[TocTostnnass ABoraapo. KomuuectBo BemiectBa. Moabs. Monsipnass macca. Kpathbie
€AVMHULBl M3MEPEHUS KOJIMYECTBAa BELIECTBA — MUJUIMMOJb U KWJIOMOJb, MHJUITUMOJISIDHAS W
KWJIOMOJISIPHAs Macchl BELIECTBA.

Pacuérel ¢ uCnosb30BaHMEM MOHATHI «KOJMYECTBO BELIECTBA», «MOJIApHAs Maccay,
«MOCTOSIHHAsE ABOTraapo».

3akoH ABorajpo. MomspHblii 00bEM ra3000pa3HbIX BemecTB. OTHOCUTENbHAs IJIOTHOCTh
OJIHOTO raza Mo JIpyromy.

KpatHple enuHuUIBl W3MEepEeHUS — MWUIMMOJSIPHBIM ¥ KUJIOMOISPHBIA  0OBEMBI
ra3000pa3HBIX BEIIECTB.

I'mapocdepa. Kpyrosopor Boasl B npupoje. dusnueckue 1 XUMUYECKHE CBOMCTBA BOJBIL:
B3aUMOJICVCTBUE C OKCUAAMMU.

OcHoBaHMs, HMX cocTaB. PacTBopuMOCTH OCHOBaHMM B Boze. [I3MeHEHHME OKpacku
WHIMKATOPOB B IIeno4Hou cpene. llpencraBurenu mienoyen: THAPOKCUABI HATpUs, KaIUs H
KaJIbLIUS.

PactBoputens u pacrBopénHoe BeniecTBO. PacTBopbl. PacTtBopenue. I'maparsl. MaccoBas
JI0JIs1 paCTBOPEHHOIO BELECTBA. PacuéThl, CBSI3aHHBIE C MCIIOJIB30BAHUEM IOHATHS «MaccoBasi 4O
PAacTBOPEHHOTO BEILIECTBA.

JdemoncTpanuu

* OmpeneneHue coiep KaHus KUCIOPOAa B BO3IyXe.

* [lonyudenue kuciaopoa pa3ioKeHUEM NIEpMaHraHaTa Kajius U MepoKCcuaa BOAOPOa.
* CoOupaHue METOJIOM BBITECHEHHS BO3yXa U BOIBI.

* Pacno3naBaHue kucinopoja.

* TopeHue maruus, xenes3a, yrisi, cepbl 1 pocdopa B KUCIOPOIE.
*  Komnekuus okCUI0B.

* Tlonxyuenue, coOupanue U pacro3HaBaHUE BOJIOPOJIA.

* ['opeHue Bomopoja.

* BzaumogeiictBue Bomoposa ¢ okcuaom meau(Il).

¢  Konnekuus MUHEpaJIbHBIX KUCTIOT.

* IlpaBuio pa3zbaBiieHUs CepPOil KUCIOTHI.

¢  Komnekusa conei.



* TaGnuma pacTBOPUMOCTH OCHOBAHHH, KUCJIOT U COJICH B BOJIC.

* HexkoTopble MEeTANLJIbl, HEMETAJUIBI K COSAMHEHUS! KOJTMYECTBOM BEILIECTBA B
1 MouEb.

*  Mogenb MoJIsIpHOTO 00BEMA Ta3000pa3HBIX BEIIECTB.

*  Kosiekuuss OCHOBaHHIA.
JlabGopaTropHble ONBITHI

12. TlomyTHeHHE H3BECTKOBOM BOJIBI TIPH TIPOITYCKAHMH YIJIEKHMCIIOTO rasa.

13. Honyuenue Bomopoaa B3auMoACHCTBMEM IIMHKA U COJITHOM KHUCIIOTBI.

14. PacnosnaBanue KHCIOT UHAUKATOPAMH.

15. UsmeHeHne oKpacKu HHIMKATOPOB B LMIEJTOYHON CpEJIE.

16. OsmakomseHwe ¢ TpemapaTaMd JOMalIHEdl WM NIKOJBHOW AaNTeYKH — pPacTBOPaMH
IIEpOKCUJA BOAOPOIA, CHIUPTOBOM HACTOMKH MOJa U HAIIATBIPHOTO CIIUPTA.

IIpakTnyeckue padoThl

3. Tomyuenue, coOMpaHHe ¥ PaCIO3HABAHUE KUCIOPO/IA.

4. Tlonyuenue, cobupanue U pacro3HaBaHUE BOJOPO/IA.

5. TIpuroToBseHHUE PACTBOPOB COJIEN ¢ HX 3aJaHHON MacCOBOM J0JIEH.

Tema 3. OcHOBHbBIE KJIAaCChl HEOPraHuyeckux coequmuenuii (11 gacos).

O06o061IeHre cBeIcHU 00 OKCHIax, MX KIACCU(PUKAIINY, HA3BaHUAX U CBOHCTBaX. CIIocOObI
MOJIy4EHUsI OKCUJIOB.

OcHoBanus, UX Kiaccu(ukanus, Ha3BaHHUS W CBOMCTBA. B3aumojeicTBHE C KUCIOTaMU,
KHCIIOTHBIMHU OKCHJIaMU U COJIsIMU. PaznoskeHue HepacTBOPUMBIX ocHOBaHMM. CriocoObI MOTyYeHHS
OCHOBAaHHII.

Kucnotel, ux xknaccuduxamus u HazBanus. OOIMEe XUMHUYECKHE CBOMCTBA KHUCIOT.
B3auMozeiicTBue KHCIOT C MeTalaMd. OJIEKTPOXMUMHYECKUN psii HANpsHKEHUW METaslIoB.
BiaumopeiicTBre KUCIOT ¢ OKCHIaMH METaJIOB.

B3anmopeiicTBre KUCIOT C OCHOBAaHUSAMM — PEAKLMS HEUTpanu3auu. B3auMoaencTBue KUCIOT ¢
consimu. [lomydeHre GECKUCTOPOIHBIX U KUCIOPOACOACPKAIIUX KUCIIOT.

Comm, ux knaccudukaius 1 cBoiicTBa. BzauMmopeiicTBue coneit ¢ MeramuiaMmu, 0COOEHHOCTH
9TUX peakiuil. Bzaumonencreue coneu ¢ ConsmMu.

l'enetnveckue psAapl MeTauia ¥ HeMmetauia. [ eHeTHdeckass CBsi3b MEXAY KiaccaMu
HEOPraHUYECKUX BEIECTB.

JlaGopaTopHbIe ONBITHI

17. BzaumosneiicTBre OKCHIIA KATBITUS C BOJIOM.

18. TMomyTHEHHE M3BECTKOBOI BOMBI.

19. Peakuus neifrpanuzauu.

20. Tomyuenue ruapokcuaa meau(Il) u ero B3aMMOAEHCTBHE C KHCIIOTOIA.
21. Pasnoxenue ruapoxcuna meau(Il) mpu HarpeBaHum.
22. BsaumojeiicTBHE KUCIOT C METaJJIaMH.

23. BzaumojeicTBHE KHCIIOT C COISAMH.

24. OsnHakomileHHUE C KOJUIEKIHEH coeil.

25. Bzaumopeiicteue cynbhara memu(Il) ¢ xenesom.
26. BsaumopeiicTeue coneii ¢ cosamu.

27. TeHeTnueckas CBA3b HA IPUMEPE COSTUHEHHI MEJIH.
IIpakTnyeckune padorTsl

6. Pemenue sKcrepUMEHTaILHBIX 3a/1aY.

Tema 4. Ilepuoauyecknii 3akoH u [lepuoanyeckasi cucreMa XMMUYECKUX 3JIEMEHTOB



. U. MenpesieeBa u crpoenune aroma (11 gacos).

EctecTBeHHbIE ceMENCTBA XMMHUYECKHMX DJEMEHTOB: ILEJIOYHBbIE U IIEJIO0YHO3EMEIIbHBIE
METaJlJIbl, TajoreHbl, WHEepTHbIE (OnaropojHbie) razbl. AMpoTepHOCTh. AMGOTEpHBIE OKCHIABI U
ruApokcubl. KoMIuIeKCHBIE COH.

Otkpseitue JI. M. MenaeneeBbiM [lepuoanueckoro 3akoHa u cozaanue um llepuoanueckoi
CUCTEMBI XUMUYECKUX 3JIEMEHTOB.

ATombl Kak (opMa CyIIECTBOBAHUS XUMHUYECKHX 3JeMEHTOB. OCHOBHBIE CBEJIEHHUS O
CTpoeHHMH aToMoB. JloKa3aTenbcTBa CIHOXKHOCTH cTpoeHus aromoB. OmnbiTel  Pesepdopaa.
[1nanerapHast MOZIeNIb CTPOEHUS aTOMa.

CoctaB aTOMHBIX siep: MPOTOHBI, HEUTpoHbl. OTHOCUTENBHAs aTOMHas Macca.
B3anumocBsI3p NOHATUN «IIPOTOH», «HEUTPOH», KOTHOCUTEIbHAS aTOMHAsl Maccay.

Muxkpomup. OnektpoHbl. CTpoeHuE 3JIEKTPOHHBIX YpOBHEH aTOMOB XMMHYECKUX
areMeHTOB NeNe 1-20. [Tonsitue 0 3aBepIIEHHOM JIEKTPOHHOM YpPOBHE.

N3oronsl. ®Pusnyeckuil cmbicn cumBoidku llepuonnueckoit cucrembl. CoBpeMeHHas
dbopmynupoBka [leproauyeckoro 3akona. MI3MeHeHUs CBOMCTB 3JIEMEHTOB B MEPUOAAX U TPYIaX,
KaK (PyHKIIMSI CTPOEHHUS AIEKTPOHHBIX 000JI0YEK aTOMOB.

XapakTepucTUKa JIIEMEHTa-MeTajula M JJeMEeHTa-HeMeTallyla [0 WX TMOJIOKECHHIO B
[Iepnonnueckoi cucreme xuMudeckux anemeHToB . 1. Menaeneesa.

JdemoHcTpaumuu
*  Pasnuynbie GOPMBI TAOJIUI IEPUOAMIECKON CHCTEMBI.

*  MogaenupoBanue nocrpoeHus [leprnoanueckon CucTeMsl
. . Menneneena.

® MOI{GJH/I aTOMOB XUMHYCCKHX DJICMCHTOB.

* Mojenu aTOMOB 3JIEMEHTOB 1—3-T0 MepuoI0B
JlaGopaTropHbie ONBITHI.

28. Tlonyuenne aM(poTepHOro TMAPOKCHIA U UCCIIEN0BAHUE €0 CBOMCTB.

Tema 5. Xumuueckasi cBsizb. OKHCIUTEIbHO-BOCCTAHOBUTEIbHBIE peakiuu (11 yacos).

Honnas xumuueckas cBsizb. VOHbBI, 0Opa3oBaHHblE aTOMaMH METAIJIOB M HEMETAJlIOB.
Cxembl 00pa3oBaHUS MOHHOM CBSI3U 15 OWHApHBIX COeAMHEHUH. VOHHBIE KpuCTalIMYecKHe
peméTK U (pu3MuUecKue CBOWCTBA BEIIECTB C 3TUM TUMOM pelérok. IloHsaTHe o ¢GopmynpHOH
€IMHULIE BELIECTBA.

KoBasienTHass XxuMuueckas CBsI3b. DJIEKTPOHHbIE U CTPYKTypHble (hopmyibl. KoBaneHTHas
HenoJisipHast cBsi3b. CxeMbl 0Opa3oBaHMsl KOBAJIEHTHON CBS3M JJIs OMHApHBIX COEIMHEHUHU.
MonekyIapHbIE U aTOMHBIE KPUCTAJUIMYECKUE PEIIETKH, U CBOMCTBA BEILIECTB C JTUM THUIIOM
pEUETOK.

ONEeKTPOOTPULATENBHOCTh.  PAn  anexkTpoorpuuatenbHOcTH.  KoBaneHTHas — moJsipHas
Xxumuueckas cBsizb. Jumonb. Cxembl 00pa30BaHUsl KOBAJIEHTHOW MOJSPHOM CBA3M Ui OMHAPHBIX
COCIMHEHUI. MOJIEKYIIIpHBIE U aTOMHBIE KPUCTAJUIMUYECKUE PEIIETKH, CBOMCTBA BEILIECTB C DTUM
TUIIOM PEIIETOK.

Meraunueckass XHMMHMYECKash CBA3b M METAJUIMYECKas KpUCTAUIMYECKass peléETKa.
CBolicTBa BENIECTB C 3TUM TUIIOM pelIETOK. EMHAsA Mpupoia XUMUYECKUX CBS3EH.

Crenenp oxucienusa. CpaBHEHUE CTENEHM OKHUCIEHHMS M BaleHTHOCTH. [IpaBuna pacuéra
CTETeHeN OKUCIIEHUS 10 (popMyIaM XUMUYECKUX COETUHEHUH.

OKHCINTENBHO-BOCCTAHOBUTEbHBIE peakluu. OIpeneneHue CTENeHEW OKUCIEHHS A
3JIEMEHTOB, 00pa3yIoIINX BEIIECTBA Pa3HbIX Ki1accoB. Peakny MOHHOTO 0OMeHa U OKHCIUTENbHO-
BOCCTAaHOBUTENbHBIE PEaKUU. OKHUCINTENb M BOCCTAHOBUTENb, OKHCIEHHWE U BOCCTAHOBIICHHE.
CocraBneHne ypaBHEHHH OKHCIMTEIBHO-BOCCTAHOBUTEIBHBIX PEAKIMI METOJOM 3JIEKTPOHHOTO
OanaHca.

JdemoHcTpauuu

*  Buneo ¢parMeHThI U ciaiibl «MOHHAsS XUMHUYECKast CBSI3bY.



¢  Komieknus BEIeCcTB ¢ HOHHOU XUMHUYECKOU CBSI3BIO.
*  Mojenu HOHHBIX KPUCTAIUIMYECKUX PEHIETOK.
* Bugneodparments! u crnaiiibl «KoBaleHTHas XUMUYECKask CBS3bY.
¢ KoJsekius BENIeCTB MOJIEKYJISIPHOTO M1 @aTOMHOI'O CTPOEHUS.
*  Mogenu MOJNEKYISIPHBIX U ATOMHBIX KPUCTAJUTMYECKUX PEIIETOK.
* BuaeodparmMeHTsl U craiiipl «MeTalnanuecKass XMMUIecKas CBSI3b».
¢  Komnekuus «MeTallibl U CIIaBBD».
* BzaumojelcTBHUE IIMHKA C CEPOH, COJITHOU KUCIOTOM, Xiaopuaom meau(I1).
* [openue maruus.
* BsauMmozeicTBue XJIOPHOU U CEPOBOIOPOJHOM BOJIBI.
JlabGopaTropHble ONBITHI
29. UsroroBieHue MOJEIH, WJUTIOCTPUPYIOLLEH CBOMCTBA METAJUIMYECKON CBS3U

9 KJIACC (2 4 B Hezento, Bcero 68 )
Tema 1. IloBTOpeHue u 00001IeHNe cBeAeHUi M0 Kypcey 8 kiacca (5 yacos).

Wuctpykrax 1o Tb. bunapusle coenunenus. Oxcuabsl — coseoOpasyroniye U
HecosneoOpasyrome. [mapokcuapl: ocHoBaHuWs, amdoTepHble, KUCIOTHL. CpenHue, KHUCIBIE,
OCHOBHBIE COJIH.

O06o0muieHne cBeIeHNi 0 XUMUYECKUX peakuusax. Kinaccupukanus XuMIUecKuX peakiuii mo
pa3IUYHBIM OCHOBAHMSM: COCTaBY M YUCILy PEarupyroliux U oOpa3yroLXcsl BELIECTB, TEIIIOBOMY
pdeKxTy, HaNpaBICHUIO, W3MEHEHHIO CTENEHEW OKUCICHUS DIIEMEHTOB, OO0pa3yrOIIUX
pearupymolue BemecTsa, ¢ase, UCIoJb30BaHUIO0 KaTaln3aTopa.

[lonaTe 0 CKOpPOCTH XUMHYECKOM peakuuu. DakTophl, BIMSAIOLNIME HA CKOPOCTh
XUMHMYECKHX peakUui: IpUpoJa pEearupyroluIuxX BEIIECTB, MX KOHILIEHTpalMs, TemIepaTypa,
IJIoUIa/1b CONPUKOCHOBEHM S, HalMune Katanuzartopa. Karamus.

JdemoncTpanuu
* (O3HaKOMJIEHHE C KOJJIEKIUSAMU METAJIJIOB U HEMETAJIIIOB.
* (O3HaKOMJIEHHE C KOJUIEKIUSAMU OKCHUJIOB, KUCIIOT U COJIEH.
* 3aBHCHUMOCTb CKOPOCTH XMMHUYECKOM peaKLUU OT IPUPOJIBI pEarupyOIUX BEIIECTB.
* 3aBHUCHUMOCTb CKOPOCTH XMMHUYECKOM peakliu OT KOHIEHTPAlUU pPearupyromux BEIIeCTB.
* 3aBHUCUMOCTb CKOPOCTH XMMHUYECKOM peaklnu oT IUIonau
COIIPUKOCHOBEHUS pPearupyromiyx BeIecTB («KUTSALIUHA CI0i»).
* 3aBHCUMOCTb CKOPOCTH XMMHUYECKOM peakliu OT TeMIepaTyphl pearupyorx BeIecTB.
JlabopaTopHbIe ONbITHI
B3aumopeiicTBiue aMMuaka U XJIOpOBOIOPOAA.
Peakuus HelTpanusanuu.
Hab6nronenue TeroBoro spdexra peakiny HeUTpaTu3aimi.
B3aumoneiicTBue cepHoii KucnoThl ¢ okcuaom meau (II).
Paznoxxenne nepokcuia BOJOPOAa ¢ IMOMOLIbIO KaTaja3bl KapTodes
3aBUCHUMOCTbh CKOPOCTH XMMHUYECKON PEaKINK OT MPUPObl PEarupyroInX BEIecTB Ha
IpUMepe B3auMOJICHCTBUS PacTBOPOB THOCYb(haTa HaTpUs U XJIopua 6apusi, THocyabhaTa
HATpPUSL U COJITHOM KHUCIIOTBHI.

ok E

7. 3aBUCHUMOCTH CKOPOCTHU XMMUYECKON peakluy OT NPUPOAbl METAIUIOB MPU UX B3aUMOJEHCTBUU
C COJISHOU KUCJIOTOMH.

8. 3aBHCHMOCTH CKOPOCTH XUMHYECKOM PEAKIIMU OT IIPUPO/IBI KUCIIOT IIPH B3aUMOIEHCTBHHU UX C
HKEJIE30M.

9. 3aBHCHMMOCTB CKOPOCTH XMMUYECKON PEAKIUH OT TEMIIEPATYPBL.
10. 3aBuCHMOCTB CKOPOCTH XMMHYECKOM PEaKIMK OT KOHIIEHTPALIHH.
11. 3aBucHMOCTL CKOPOCTH XUMHYECKOM PEAKIIMH OT ILIOIA/N CONPUKOCHOBEHHS PEATUPYIOIIHNX
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BEIIECTB.
12. 3aBucuMOCTbH CKOPOCTH XUMMUECKOH peaKIMi OT KaTalu3aTopa.

Tema 2. XumMu4ecKkue peakiuu B pacTBopax 3j1ekTpouToB (10 yacos).

[lonsiTe 00 SIEKTPOIUTUYECKON JUCCOUUAIMHU. DJIEKTPOIUTHI W  HEIIEKTPOJIUTHI.
MexaHu3mM  AMCCOLMAIMM  DJIEKTPOJUMTOB C  PAa3lIMYHBIM  XapakTepoM cBsa3u. (CreneHb
ANEKTpONIUTHYECKON quccoruanui. CHIIbHBIE U C1a0ble AIEKTPOJIUTHI.

OCHOBHBIE TTOJIOKEHUSI TEOPHH HIIEKTPOIMTHUECKON auccounanyu. Kinaccuduxanus HOHOB
U ux cBoicTBa. KHCIOTHI, OCHOBaHUS U COJM KakK OAJEKTposiuThl. Mx kmaccuduxanus u
JUCCOLIMAIHS.

OO01ue XuMHYECKHe CBOMCTBA KUCIOT: U3MEHEHHE OKPACKU MHAUKATOPOB, B3aUMOJCHCTBIE
C METaJUIaMM, OKCUAAMM M THUAPOKCUAAMHM METAUIOB M COJISIMHU. MOJEKyIspHbIE U HOHHBIE
(MoHBIE M COKpAIIEHHBIE) YPAaBHEHUS PEaKIIHIA.

XHUMHUYECKUN CMBICI COKPAIIEHHBIX YpPAaBHEHHUW. YCIIOBHs NPOTEKAHUS PEAKLUUNA MEXKITY
3JIEKTPOJIUTAMHU 10 KOHIIA. Psi1 aKTUBHOCTH METAILIOB.

OO0mue XuUMUYECKHE CBOMCTBa IlEJIOYEd: B3aUMOJEHCTBUE C KHUCIOTaMH, OKCHIaMHU
HeMeTalyioB, coisiMud.  OOmme  XUMUYECKHMEe  CBONCTBA  HEPACTBOPUMBIX  OCHOBAHUIl:
B3aUMO/JICIICTBUE C KMUCIOTAMHU, PA3JI0KEHHUE ITPU HaIrPEBAHUU.

OO01ne XMMUYecKue CBOMCTBA CPEAHMX COJICH: B3aUMOJICHCTBUE C KUCIOTAaMU, LIEIOYaMU,
COJIIMM M MeTaJllIaMU. B3auMOIeHCTBUE KUCIIBIX COJIEH CO IIEIO0YaMH.

I'unponu3, kak oOMeHHOE B3aMMOJEWCTBUE coyied ¢ BOAOW. ['MIponu3 coiu CHUIIBLHOTO
OCHOBaHUS U CJ1a00i KUCIOTHI. ['Maponu3 coau ciaboro OCHOBaHUS U CHIbHOM kucioThl. [llkana
pH.

CBoiicTBa KHMCIIOT, OCHOBAHHUW, OKCHUIOB M COJE€M B CBETE TEOPUHU DIIEKTPOJIUTUUYECKON
JUCCOLIMAMU U OKUCIIUTEIbHO-BOCCTAHOBUTEIBHBIX PEAKIIUN.

JdemoHcTpanmu.
* HcnpiTaHue BeUIeCTB U X PaCTBOPOB Ha 3JIEKTPONPOBOJIHOCTD.
* 3aBUCHUMOCTb NIEKTPONPOBOJIHOCTH YKCYCHOM KHCIIOTBI OT KOHLIEHTPALIHH.
* JIBMXKEHME OKPAIIEHHBIX HOHOB B DJIEKTPUYECKOM IIOJIE.
* OrmpeneneHue xapakTepa cpeiibl B pacTBOpax coJiei.
JlaGopaTopHbIe ONBITHI.
13. Jluccouuanus cnabbix 31EKTPOJIUTOB Ha IPUMEPE YKCYCHOM KHUCIIOTHI.
14. Uzmenenne oxpacky MHIMKATOPOB B KUCIOTHOM CpeJie.
15. Peaxuus HeiiTpanusanuu pacTBopa METOYM PA3IMUYHBIMU KUCIOTAMH.
16. Tonyuenne rumpokcuaa meau(Il) u ero B3anMoeCTBHE C Pa3IMYHBIMA KHCIOTAMH.
17. BsaumopelicTBre CHIBHBIX KHCIOT ¢ okcuaoM meau(IT).
18-20. BzaumozeiicTBue KUCIOT C METAIJIAMH.
21. KauecTseHHas peakius Ha KapOOHAT-HOH.
22. TlomyueHue CTyaHS KPEMHHUEBOM KHCIIOTHL.
23. KauecTBeHHas peakiys Ha XJOPHU] - UK CyIb(aT-uOHBI
24. V3meHeHMeE OKpAaCKH MHIMKATOPOB B IENOYHOM Cpere.
25. BsaumopeiicTBHe 1eI0Y€l ¢ YIIEKHCIBIM FA30M.
26. KauecTBeHHas peaklus Ha KATHOH aMMOHHS.
27. Tlonyuenue ruapokcuna meau(IT) u ero pasnokeHue.
28. BsaumojeiicTBue KapOOHATOB ¢ KUCIOTAMH.
29. Tlonyuenue rugpokcuna xenesa(lll).
30. BsaummopeiicTeue xenesa ¢ pactBopoM cyibpara memu(I1)
IIpakTnyeckune padoTnl
1. CsoiicTBa KHCIOT, OCHOBAHMIA, OKCHJIOB U COJIEH B CBETE TEOPUHM DJIEKTPOIUTHYECKOI
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JTUCCOITHAITIY ¥ OKUCITUTEIBHO ~-BOCCTAHOBUTEIIBHBIX PEAKITUH.

Tema 3. Hemerasuinl 1 ux coeaunenus (25 gacos).

CtpoeHue aroMOB HEMETAUIOB U MX mnojiokeHue B llepuomumueckoit cucreme. Psn
NEKTPOOTPULATENBbHOCTH. KpHcTammdyeckue peméTkn HEMETAUIOB — IPOCTBIX BELIECTB.
Amnorponust u e€ npuunHbl. Ouznueckue cBoiicTBa HemeTawioB. OOIIMEe XMMUYECKUE CBOMCTBA
HEMETAJIJIOB: OKHCIUTEIIBHBIE U BOCCTAHOBUTEIIBHBIE.

l'asiorensl, cTpoeHHEe HX aTOMOB M MoOJIeKyl. Dusnyeckue M XUMHUYECKHME CBOMCTBA
raJIOTeHOB. 3aKOHOMEPHOCTH M3MEHEHMS CBOMCTB TaJOT€HOB B 3aBHCHUMOCTH OT UX IIOJIOXKEHHS B
[lepuonnueckoii cucteme. HaxoxJieHue rajgoreHoB B MPUPOJE U HMX MOJyYyeHUE. 3HAYCHHUE U
IIPUMEHEHHE TaJIOT€HOB.

l'amoreHoBOIOpOABI M COOTBETCTBYIOLIME WM  KHUCJIOTBL:  IUIABMKOBas, COJIsHas,
OpOMOBOJOPOIHAsSL, HOA0BOIOpOAHAs. ['asorenubl. KauecTBeHHbIE peakiuy Ha IajJOreHu]] ~-MOHBI.
[TpumMeHeHHne COeAMHEHUH TaIOTeHOB U UX OMOJIOTHYECKas pOIb.

Oobmas xapakrepuctuka smeMeHToB VIA-rpynnel. Cepa B mpupoje U €€ MNOoJydeHHUE.
AnnotpornHble MOAU(UKALINN CEPBI M UX CBOMCTBAa. XMMHUYECKHE CBOWCTBA CEPHI U €€ IPUMEHEHUE.

CepoBoJlopoJ1: CTpOEHHE MOJEKYJbl, (pU3MUecCKue U XUMHUYECKUE CBOMCTBA, MOJyYEHHUE U
sraueHue. CepoBoiopoanas kuciora. Cynbuabl u ux 3Ha4eHue. JIIoMHHODOPHI.

Oxkcup cepol (IV), cepHucras kuciora, cynburhl. KauecTBeHHas: peakiys Ha CyJIbQHT-
HOH.

Oxcun cepsl (VI). cepnas kucnora, cynbdarel. Kpucramnoruaparsl. KauectBenHas peakius
Ha cynb(haT-uoH.

CepHas KucloTa - CHJIbHBINA 37eKTpoauT. CBoicTBa pa3z0aBieHHON CEpPHOI KHMCIOTHI, Kak
TUIIUYHOW KHCJIOTBI: B3aMMOJICHCTBHE C METAaJUIAMH, OCHOBHBIMH W aM(OTEPHBIMH OKCHIAMH,
OCHOBAHHUSAMH M aM(OTEPHBIMH I'MJIPOKCUAAMH, coyisiMU. KauecTBeHHas peakius Ha Cyib(aT-uoH.

OOmiast xapakTepucThka 3yeMeHTOB VA-rpymnmbl. A30T, CTPO€HHE aTOMa U MOJIEKYJIBI.
du3nuecKkue U1 XUMHUECKUE CBOMCTBA M MMPUMEHEHHUE a30Ta. A30T B IPUPOIE U €ro OMoIoruyeckas
pOJIb.

AMMMaK, CTpO€HUE MOJIEKYJbl U (U3NYEeCKUe CBOMCTBA. AMMHAauHas BOJAA, HAIIATHIPHBIN
CHUPT, TUJIpAT aMMuaka. J[OHOpHO -aKIENTOPHbII MeXaHW3M 00pa30BaHUS KAaTMOHA aMMOHMSI.
BoccranoBurensHble cBolicTBa amMuaka. Conu aMMOHUS M uX nIpuMeHeHue. KauecTBeHHas
peaxius Ha KaTHOH aMMOHHS.

Oxcuzpl a3oTa: HeconeoOpasyrolle W KHCIOTHBIE. A30THCTas KHUCIOTa M HUTPUTHI.
A30THas1 KMCII0Ta, €€ NoJIy4eHHe U cBolicTBa. Hurpartsl.

docdop, crpoenue aroma u amiorponus. Pochuasl. Pochun. Oxcun docdopa(y) u
oprodochopnas kucnora. Docdatel. Dochopubie ynodperus. MHCEKTUIIHIBL.

OOmast xapaktepucTuka syeMeHTOB IV A-rpymnmbl: OCOOCHHOCTH CTPOEHHsI aTOMOB,
MIPOCTBIX BELIECTB M COEAMHEHMH B 3aBUCMMOCTU OT IOJIOKEHHUS 3yieMeHTOB B Ilepuoanueckoit
cucreMe. Yriaepon. AJUIOTpONHble MoAu(pUKAIUK: anmas, rpadut. AMOpGHBIH Yriepoa U ero
copra: caxka, aKTUBUPOBAaHHBIM yroib. AjcopOmus. XWMHUYECKHE CBOWMCTBA yriepoja.
Kokcoxummueckoe mpou3BOJCTBO U €ro npoaykius. KapOumsl.

Oxcun yrnepona(Il): ctpoeHue Moisiekysnbl, MOTy4eHHE U ero cBoicTBa. OKcua yriepojna
(IV): cTpoeHre MOIEKyJbl, MOJYyYCHUE M €r0 CBOWCTBA. YrojbHas Kuciota. ComM YroibHOH
KHCIIOTHI: KapOOHAaThI ¥ ruipokapOoHaThl. TexHuueckas 1 MuieBas coja.

Heopranuueckne M OpraHM4ecKHe BELIECTBA. YTIJIEBOJAOPOJbl. XHUMHYECKOE CTPOECHHE
OpPraHMYECKUX BEIIECTB, KaK MOPSIOK COETUHEHHSI aTOMOB B MOJIEKYJIE 110 BaJIEHTHOCTH.

MeraHn, 3TaH, Kak NpPEJENIbHbIE YIIEBOJOPOAbl. DTHIEH M allETUIEH, KaK HElpelebHbIC
(HeHachIIlIeHHbIE)  yriieBoAOpoasl. [opeHue yriaeBomopoaoB. KauecTBeHHblE peakluM Ha
HENpPeIENbHbIE COCIUHEHMS.

OTUIOBBI CHOHUPT, €ro IMOJydeHHe, TpUMEHEHHEe U (PU3MOJOTHYEecKoe JeicTBHE.
TpéxatoMHbIil ciupT rmuepuH. KadecTBeHHas peakuysi Ha MHOTOATOMHBIE CIIUPTBI. YKCyCHasl -
IIPEJCTaBUTEINb KIacca KapOOHOBBIX KHCIIOT.
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Kpemuuii, ctpoenue ero aroma u cBoiictBa. Kpemuuit B mpupozae. CHIMIUAB U CHJIAH.
Oxcup kpemuus (1V). KpemuueBast kuciora u e€ com.

IIponsBoncTBO cTekia U neMeHTa. 1Ipoaykuys CHIMKaTHOW MIPOMBIIIIIEHHOCTH: ONITHYECKOE
BOJIOKHO, KepaMuka, papdop, dpasuc. Ontudeckoe BOIOKHO.

Hemerannel B mnpupose. @PpaklMOHHAs IE€PEroHKAa JKUAKOIO BO3AyXa Kak Croco0
MOJTyYeHUsI KUCIIOpoa, a3oTa, aprona. [lomyuenue ¢ocdopa, kpemHus, Xjaopa, Hoga. DIEKTPOIN3
pacTBOpPOB.

[TosydueHne cepHON KHUCIOTBI: CHIPbE, XUMHU3M, TEXHOJIOIMUECKas CXeMa, METOJ KHUIISLIETO
CJI0sI, IPUHLIUIIBI TEINIO0OMEHa, MPOTUBOTOKA M LUpKyiIsauuu. Oneym. IIpou3BoaCcTBO amMMMaKa:
CBIPBbE, XUMU3M, TEXHOJIOTMUYECKAs CXEMA.

JdemoHcTpauuu

*  Koekuus HeMeTauIoB.

*  Mogenu KpUCTaNINYECKUX PEIIETOK HEMETAJUIOB: aTOMHBIE U MOJIEKYJISIPHBIE.
* O30HaTOp U NPUHLUIBI €T0 PAOOTHI.

* TopeHune HEMETAIUIOB - MPOCTHIX BEIIECTB: Cephl, Pochopa, JPEeBECHOTO YIIIs.
* OOpa31ibl FAJIOT€HOB - IPOCTHIX BELIECTB.

* BzanMmopaelicTBHE rajlON€HOB C METaJIAMHU.

* BrITecHenue xsiopa OpoMOM MIIM HOJIa U3 PACTBOPOB MX COJIEH

* Komiekuus NpupoaHbIX COEIUHEHUH XJI0pa.

* BsaumopeicTBHE CEPBI C METAIIAMM.

* [T'opeHue cepsl B KUCIOPOAE

¢ Komnekuus cynbGuIaHbIX py.

¢ KauecTBeHHas peakus Ha CyJb(pUI-UOH

* OO0ecLBeYMBaHNE OKpAILIEHHBIX TKaHEH U I[BETOB CEPHUCTHIM I'a30M.

* B3saumopnelicTBUE KOHLIEHTPUPOBAHHON CEPHOU KUCIIOTHI C MEJBIO.

* OOyriauBaHUE OPraHUYECKUX BEIIECTB KOHIIEHTPUPOBAHHOW CEPHOM KUCIOTOM.
¢ Jlnarpamma «CocTaB BO3/IyXay.

* Bupaeodparments! u cnaiiapl «IITuusn 6azapsi».

* [lomyuenue, cobupaHue U pacro3HaBaHUE aMMHaKa.

* Pasznoxenue Ouxpomara aMMOHHUSI.

* B3saumoaelcTBUE KOHIEHTPUPOBAHHON a30THOM KHUCIIOTBI C MEJIBIO.

* T'opeHue 4€pHOrO NOpPOXa.

* Pa3znoxeHue HATpaTa Kajlus U TOPEHUE APEBECHOTO YrOJIbKa B HEM

*  OO0pasiel NpUPOAHBIX coeauHenuit pocdopa.

* Topenue gocdopa Ha Bo3ayXe U B KUCIOPOJE.

* Tlomyuyenue 6enoro ¢pochopa 1 UCIIBITAHHE €TI0 CBOMCTB

¢ Komnexuus «O6pa3ibl IPUPOIHBIX COETUHEHHUH yTiepoaa

* TIloprper H. /. 3ennuckoro. [lornomenrne akTHBUPOBaHHBIM YIJIEM PACTBOPEHHBIX BEILIECTB
WJIM Ta30B.

*  VYcTpolcTBO NPOTUBOTA3a.

* Mojenu MOJIEKYyJ METaHa, 3TaHa, TUJIEHA U alleTUIICHA.

* BzaumojeiicTBue 3THIeHa ¢ OPOMHOM BOJION M pAaCTBOPOM MEPMaHTaHATa KaJHsl.
*  OO0mue XMMHYECKHE CBOMCTBA KUCIIOT HAa IPUMEPE YKCYCHOU KHCIOTHI.

¢ KauecTtBeHHas p€aKknurg Ha MHOIOAaTOMHBIC CITMPTBI.

¢ Komnekuust «O6pa3iibl NPUPOIHBIX COSAMHEHUN KPEMHUS.

* Komnekuus crekia, KEpaMUKH, IEMEHTA U U3/1eNIMI U3 HUX.

¢ Komnekuus poayKIIMU CUIMKATHOW MPOMBIIIJICHHOCTH.
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*  BuaeodparmenTs! u cnaiabl «I[Ipou3BOACTBO CTEKIIA U IIEMEHTAY.
*  Komnekuus «lIpupoiHble COETUHEHUS HEMETAIIIOBY.
*  BuneodparmMeHTsl U ciaiiipl «PpakMOHHAS MEPErOHKA KUAKOTO BO3LYyXa»
* BuneodparmenTsl u cnaiiel «Ilosyuenne Bogoposaa, KUCIOpoia U rajloreHOB
JIEKTPOIUTUYECKUM CIIOCOOOM).
* Mogenu anmaparoB Il IPOU3BOICTBA CEPHOM KUCIIOTHI.
*  Mogenb KUIAIIEro Cos.
* Mogenb KOJIOHHBI CHHTE3a aMMHUAKa.
*  BuneodparmeHTsl U ciaifiel «IIpon3BOACTBO CEPHOI KUCIOTHD.
*  BuneodparmenTsl u cnaifel «IIpon3BoACTBO aMMHUaKay.
*  Komrexkuus «CpIpb€ A NOJIy4EHUS CEPHOM KUCIIOTBI».
JlabopaTopHbIe ONbITHI
31. Pacno3naBaHue rajJOreHUI-HOHOB.
32. KadecTBeHHbIE PEaKIIMU Ha CYJIb(aT-HOHBL.
33. KauecTBeHHas peakius Ha KATHOH aMMOHHSL.
34. Xumuueckue cBOICTBA a30THOM KMCIOTHI, KaK SIEKTPOJIUTA.
35. KauecTtsennble peakuun Ha pocdar-1uoH.
36. Tlomy4enue u CBOKWCTBA yrONBHON KUCIOTHI.
37. KauecTBeHHas peakuys Ha KapOOHAT-HOH.
38. Tlpomyckanue yriaekucioro raa 4epes pacTBOp CHIIMKATa HATPUSL.
IIpakTnyeckue padoThl
2. V3ydeHue CBOICTB COIAHON KMCIIOTHL.
3. U3yueHue CBOICTB CepPHOM KHCIOTHL
4. Tlonyyenne aMMHaKa M H3y4€HHE €TO CBOKCTB.
5. TMony4eHne yraekucioro raza i M3y4eHHe ero CBONCTB.

Tema 4. MeTtauibl U uX coequHenus (17 gacos).

ITonoxxenue wmertamoB B Ilepuogmueckoil cucreme xumudeckux asnemeHtos J[. .
MenpeneeBa, CTPOCHHE KX aTOMOB M KPUCTALIOB. MeTayuiMyeckass CBsi3b U MeETalIMyecKas
KpUcTajuIMueckass pemeérka. duznyeckue CBONCTBA METAIIOB: 3JEKTPO- U TEIIONPOBOJIHOCTD,
OTpakaroias CriocOOHOCTb, MIACTUYHOCTD. CriyiaBbl YEPHBIE U IIBETHEHIE.

MeTtamibl Kak BOCCTAHOBUTENH. DIEKTPOXUMHYECKUH psiJl HaNpsbKeHu. B3aumonenicTBue
METaJUIOB C HEMETAJJIaMH, OKCUIaMU, KUCJIOTAMH, COJISIMU. AJTFOMUHOTEPMHUS.

CtpoeHue aTOMOB U MPOCTHIX BEIIECTB IIEIOYHBIX METAJJIOB. 3aBUCUMOCTh (DU3UYECKUX U
XUMHUYECKUX CBOWCTB ILEJIOYHBIX METAJUIOB OT 3apsAJ0B siaep MX aTOMOB. OKCHUIBI U TUIPOKCHUIBI
MIEJTOYHBIX METAJUIOB, WX MOJIy4Y€HHE, CBOWMCTBA, NMpPHUMEHEHHE. BakHelmme colau IIETOYHbIX
METaJUIOB, UX 3HAYEHHUE B KUBOW M HEKUBOUN MPUPOJIE U B )KU3HU YEIIOBEKA.

CTpoeHne aTOMOB M MPOCTHIX BEHIECTB MIEJIOYHO3EMEJIBbHBIX METAJJIOB. 3aBUCHUMOCTh
(U3MYECKUX ¥ XUMUYECKHX CBOMCTB IIEIOYHO3EMENbHBIX METAIOB OT 3apsA0B sJep UX aTOMOB.
OKcuIbl M TUAPOKCUIBI HIEJTOYHO3EMETBHBIX METAIIOB, UX MOJYY€HUE, CBOMCTBA U MPUMEHEHHUE.
Baxxneiiine conu meEIOYHO - 3eMETbHBIX METAJIJIOB, MX 3HAYEHHE B MPUPOJE U KU3HU YETIOBEKA.
KapOonaTsr u rupokapOOHATHI KaJIbIIHSI.

JKécTkocTh BOMIBI: BpeMEHHAs U NMOCTOsiHHAS. CIIOCOOBI YCTpaHEHUsI BPEMEHHOM KECTKOCTH.
Crioco0Ob! ycTpaHeHHsI TOCTOSTHHON KECTKOCTH. IOHHTHL.

CoenvHeHUs ANMIOMHUHHS B Tpupojae. XUMHUYECKHE CBOWCTBA amtoMuHUA. OCOOCHHOCTH
OKCHJIa ¥ THAPOKCHJIA aTIOMHHHS KaKk aM(OTEpHBIX COeAMHEHHH. BakHelve conmu altoMUHUS
(xnopup, cyabdar).

OcobeHHOCTH CTpoeHHus atoMa jkenesa. JKenezo B mpupoje. Bakueiimue pyapl skemnesa.
Oxcunst u ruapokcuast xeneza(ll) u xeneza(lll). Conm xene3a(Il) u xenesa(Ill). OGHapyxeHHe
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MOHOB KaTHOHOB JKeJie3a B pacTBOpe. 3HaU€HUE COCTUHEHUH JKeTe3a.

Koppo3ust xummuueckas 1 3J€KTpOXUMHUUECKasl. 3aliuTa METANIOB OT KOPPO3UH. MeTraibl B
pupojie: B cBOOOJHOM BUJE U B Bujae coeauHeHuil. [lonarue o Metaurypruu. YépHas u 1BeTHas
Metairyprus. [lupomerannyprus, rujpoMeTaIyprus, dJIeKTpoMeTaTyprus. JloMeHHbIl mpoliiecc.
IlepepaboTka uyryHa B cTajib. DJIEKTPOJIM3 PacIlJIaBOB.

JdemMoHcTpanuu

* BzaumopelcTBUE HATPUS, JIUTHUS U KAJIbIUS C BOJIOH.

* T'openue HaTpusi, MarHus M kelie3a B KUCIOPOJIE.

* Bcnbllka TEpMUTHON CMECH.

* BzauMmopelcTBUE CMECH MOPOLIKOB CEPBI U JKeJie3a, IIMHKA U CEPBI.
* BzammogeiicTBHE aIFOMUHHS C KUCIIOTaMH, IIEJIOYaMH 1 BOJOM.

* BsaumogeiicTBue xene3a U MEAH C XJIOPOM.

* BzaumopeicTBue MenM C KOHUEHTPUPOBAHHOW CEPHOM KHUCIOTOW M a30THOM KHCIOTOH
(pa30aBiIeHHOM U KOHIICHTPUPOBAHHOM ).

* Okpacka IUIaMeHH COCTMHEHUSIMU IIETOYHBIX METAJIJIOB.

* Okpacka IUIaMEeHH COCTMHEHUSIMH IIETOYHO3EMENIbHBIX METAILIIOB .

¢ T amenne U3BeCTH BOJOM.

* [lonyuyenue )ECTKOM BOABI B3aUMOJICCTBUEM YIIIEKUCIOTO C U3BECTKOBOM BOJIOH.
* VYcrpaHeHue BpEMEHHOM KECTKOCTH KUTISTYEHUEM U JOOABKOM COJIBI.

* VYcrpaHeHHE MOCTOSHHON KECTKOCTH JOOABKOM COJIBI.

*  HMoHUTHI ¥ IPUHILIUI UX ACUCTBUSA (BUICOPPArMEHT).

*  Komiekuus npupoOIHbIX COCIMHEHUN ATTFOMUHMS.

*  BugneodparmenTsl u cnaibl «OKCH ATFOMHHAS U €70 MOTUDUKALIAN.

* Tlonydyenne aM(pOTEpHOTO TUAPOKCHUIA ATFOMUHHUS U UCCIIEIOBAHUE €r0 CBOMCTB.
¢  Komneknus «XUMHUYECKHUE UCTOYHUKH TOKA.

® PG3YJ'IBT3TI)I JJIUTCJIIBHOTO J3KCIICEPUMCECHTA IO HU3YYCHHIO KOPPO3UHU CTAJIBHBIX I/ISILGHI/Iﬁ B
3aBUCHMUMOCTH OT YCJ'IOBI/II\/'I IIpOLECCOB.

* Boccranosnenue meau u3 okcuga meau(Il) Bogopomom.
*  BuneodparmenTs! u cnaiipl « [pon3BoACTBO UyryHa U CTAIN».
* Buneodparments! u cnaiiabl «3aemnus U3 yyryHa u cTaim.
* Bupneogpparments! u crnaiiabl «I[por3BOICTBO aTFOMUHUS.
JlaGopaTopHbIe ONBITHI
39. Bsaumoneiictue xenesa ¢ pactBopoM cyabdara meau(Il).
40. ITonyuenune u3BECTKOBOM BOJbI U ONBITHI C HEM.
41. Tonyuenne ruapokcunos xkeneza(ll) u (III).
42. KayecTBeHHBIE PEAKIIUM HA KATHOHBI JKEIE3a.
IIpakTnyeckune padoTnl
6. Ilomyuenue keCTKOM BOBI U CIOCOOBI €€ YCTpaHEHHS.
7. Pemenne dKCIEpUMEHTATBHBIX 3a/1a4 110 TeMe «MeTaIlb».

Tema 5. Xumusi u okpy:kaiomas cpeaa (2 gaca).

Crpoenne 3emnu: sipo, MaHTHsA, 3eMHasi KOpa, UX XMMUYeckuil coctas. Jlutocdepa u eé
XUMUYECKHA cocTtaB. Munepanbl. Pynel. Ocagounsle moponel. llose3nsle  Hckomaemele.
XuUMHUYECKU# cocTaB ruipocdepbl. XUMHUUECKUI cOCTaB aTMOCHEPHI.

HcTOYHUKH XMMHUYECKOTO 3arps3HEHHs OKpy»Karolel cpefpl. ['modanbHble IKOJIOTHYECKUE
npoOJemMbl  YeJIOBEYEeCTBA: IMAPHUKOBBIM 3(PQeKT, KHUCIOTHBIE TOXAU, O30HOBBIE JIBIPHI.
MexayHapoHOEe COTPYAHUYECTBO B OOJIACTH OXPaHbl OKpYXKarolled cpenbl OT XUMHUYECKOro
3arpsi3HeHus. «3enEHas XUMUD.
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JdemoHcTpaumuu
* Bupneodparments! u cnaiinpl «CtpoeHne 3eMin U €€ XUMUYECKUIA COCTaB.
* Komiekuusi MUHEpaIOB U TOPHBIX IMOPO/I.
e  Komnekuus «Pynbl METaIIIOBY.

*  BugaeodparmeHTsl u crnaiiapl «l 1006agbHBIE SKOIOTHYECKHE TPOOIEMBI YEIOBEUECTBAY.
JlabGopaTopHbie ONBITHI

43. Uzyyenue rpanura.

Tema 6. O0001IeHNEe 3HAHUI 10 XMMHUHM 32 KYPC OCHOBHOM 1IK0JbI. [Tloaroroska k OcHoBHOMY
rocyapcTBeHHOMY JKk3aMeHy (9 4acoB).

CrtpoeHune aToMa B COOTBETCTBUU C MOJI0KEHUEM XUMUYECKOT0 31eMeHTa B [lepuoanueckon
cucreme. CTpoeHUE BEILECTBA: XMMUYECKAs CBSI3b M KPUCTAUIMYECKHE PEILETKU. 3aBUCHMOCTb
CBOMCTB 0Opa30BAHHBIX 3JIEMEHTAMHU IPOCTHIX BEIIECTB (METAUIOB, HEMETAJIOB, OJaropoJHbIX
ra3oB) OT TNOJIOKEHHUsI 37eMeHTOB B Ilepmommueckoii cucreme. TuUMosoruss HEOPraHMUECKHUX
BELIECTB, JEJICHUE UX Ha Kilacchl ¥ rpynnsl. [IpencraBurenu.

IIpu3Haky M yCIOBHs IPOTEKAHUS XUMUYECKUX PEAKINNA. THUITONOrUs XUMUYECKUX PEaKLIAN
[0 Pa3IMYHBIM OCHOBaHMAM. Peakuuu HOHHOro oOMeHa. OKHMCIMTEIbHO-BOCCTAHOBUTEIIBHBIE
peakuuu.

XVWMHUYECKHE  CBOMCTBA  MPOCTBIX  BEIIECTB.  XapaKTEpHblE  XUMHUYECKHE  CBOMCTBA
coJIe00pa3yomuX OKCHAOB, TUAPOKCHIOB (OCHOBaHWM, KHCIOT W aM(pOTEPHBIX THIPOKCHIOB),
coJei.

TEMATHUYECKOE IINMIAHUPOBAHHUE C YKAZAHUEM KOJIMYECTBA YACOB,
OTBOJUMBIX HA OCBOEHME KAXK/J10W TEMBI
8 KJIACC (2 u B Henemto, Bcero 70 1)
9 KJIACC (2 4 B Henemo, Bcero 68 1)

8 kaace
Ne Paszpnen Tema ypoka KoJ1-Bo yacos
pas3zena | IporpaMMsbl Teopus | IlpakTuka
1 HavanbHble Huctpykrax no Th. [Ipeamer xumun. 1 0
MOHATHUS U 3aKOHBI | PoJib XMMUM B )KU3HH YellOBeKa
xumuH (20 9acoB). | MeTo/ibl H3yYEHUST XUMUHU 1 0
ArperaTHble COCTOSIHMSI BELLIECTB 1 0
[TpakTnyeckas pabora Nel. 0 1
«3HaKOMCTBO C JIabOpaTOPHBIM
000pyIOBaHUEMY.
dusnueckue SBICHHUS B XUMUU 1 0
[TpakTnyeckas pabora Ne2 «AHanu3 0 1
TTOYBBDY.
ATOMHO-MOJIEKYJIIPHOE YUYEHUE. 1 0
XHUMHUYECKUE DIEMEHTBI
3HaK1 XUMAYECKHUX DJIEMEHTOB. 2 0
[Tepuonuueckas TabiaMIIa XUMUYECKUX
anemenToB /I. 1. Menpaeneena.
Xumnueckue GopmyIisl 2 0
BaneHTHOCTB 2 0
Xumnueckue peakuu. [Tpusnaku u 1 0
YCIIOBHS UX MTPOTEKAHHS
3aKOH COXpaHEHHUs1 MacChl BELIECTB. 1 0
XHUMHUYECKUE YPABHCHHS 1 0
TuIbl XUMHYECKUX PEAKIIUI 1 1

15



Ne Paszpnen Tema ypoka Kos-Bo yacos
pa3jaesia | nporpamMMbl Teopus | IlpakTuka
[ToBTOpenue u 0000IIEHUE TEMBI. 1 0
IToaroToBka K KOHTPOJILHOM paboTe
Konrponsnas padora Nel mo reme 1 0
«HauanbHble NOHATUS U 3aKOHBI XUMHI»

2 Baxmueiimme Bo3ayx u ero cocraB 1 0
MPEJICTaBUTEIH Kucnopon 1 0
HEOPTraHUYECKUX [Tpaxtrueckas padota Ne3 «Ilomyuenne, | O 1
BEIIECTB. coOMpaHue U pacro3HaBaHUE
KonnuectBeHHbIe KHCJIOPOAA»

OTHOIIICHUS B Okcuubl 1 0
XUMUU (17 I-LElCOB). Bonopoﬂ 1 0
[Tpaktuyeckas padora Ned «Ilomyuenue, | 0 1
coOupaHHe U pacro3HaBaHUe
BOJIOPOJIA.
Kucnorsl 1 0
Comun 1 0
KonnuectBo BemecTBa 1 0
MoutsipHbIii 00beM Tra3000pa3HBIX 1 0
BEIIECTB
Pacy€Thl Mo XMMHYECKUM ypaBHEHUSIM 2 0
Bopga. OcHoBanust 1 0
PactBopsl. MaccoBast 101 1 0
pacTBOPEHHOTO BEIIECTBA
[Tpaktuyeckas padora Ne5 0 1
«IIpuroroBiieHNE PACTBOPOB COJIEH C UX
3aJaHHOM MacCOBOH JOJICH)
O06o06menue u cucremMaruszanus 3Hanud | 1 0
no Teme «BakHeilue npencraBuTenu
HEOPTraHMYECKUX BEIICCTB.
KosnyecTBeHHbIE OTHOIIEHUS] B XUMHH
Konrtponsnas pabora Ne2 o treme 1 0
«Baxnenmmue npeacTaBuTeNn
HEOPTraHMYECKUX BEIICCTB.
KosnyecTBeHHbIE OTHOIIEHUS] B XUMHM)»

3 OcHoBHbI€ K1acchl | OKCuAblL: KIacCU(pHKAIMS U CBOHCTBA 1 0
HEOPraHUYECKUX OcHoBanus: knaccudukanus u 1 0
coequnenuit (11 CBOICTBA.

Y4acoB). Kucnotsr: knaccudukaims u CBONCTBa 1 0
KucnoTsl: k1accudukays u CBOWCTBA 0 1
Conu: knaccuukanysi ¥ CBOWCTBA 1 0
Coun: knaccuuKanys 1 CBOWCTBa 0 1
['eneTnueckas cBSI3b MEXAY KJlacCaMU 2 0
HEOPraHMYECKUX BEIIECTB
[Tpaktuyeckas pabora Ne6 «Pemenue 0 1
HKCTIEPUMEHTATBHBIX 33/1a9.
O6o061ieHne u cuctemMaru3anus 3Hauu | 1 0

o Teme «OCHOBHBIE KJIACCHI
HCOPTaHNYCCKUX COCIUHEHUI
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Ne Paszpnen Tema ypoka Kos-Bo yacos
pa3jaesia | nporpamMMbl Teopus | IlpakTuka
Konrtponsnas padora Ne3 o reme 1 0
«OCHOBHBIE KJTACChl HEOPTaHUUECKHUX
COCIUHCHUIN
4 [Tepunoanueckuit EcrecTBeHHBIE CeMeicTBA XUMUYECKUX 1 0
3aKOH U 3JICMEHTOB.
[Tepuonuueckas AMdoTepHOCTH 1 0
cucrema Otkpeitue J1. . MenneneeBbiMm 1 0
XAMHUYECKHUX ITeproraeckoro 3akoHa
anemenToB /1. K. OCHOBHBIE CBEJICHHS O CTPOCHUM 1 0
MenpeneeBa u aTOMOB.
crpoenne atoma (11 | Crpoenne snexTpoHHbIX ypoBHE#H 1 0
4acoB). aTOMOB XHUMUYECKHX dJIeMeHTOB NoNel -
20 B Tabmuue [I. 1. Menneneena.
[Tepunonnueckuii 3axon /. 1. 1 0
MeHpeneeBa 1 CTpOSHUE aToMa
XapaKkTepucTUKa XUMUIECKOTO 2 0
7JI€eMEHTA HAa OCHOBAHHH €r0 IOJI0KEHHS
B [Iepuoanueckoii cucreme
3nauenue [leproaudyeckoro 3akoHa u 1 0
[Teproardeckoit CHCTEeMbl XUMHUYIECKUX
anemenToB 1. 1. Menneneepa
O0o00menue U cucreMaru3anys 3Haun | 1 0
o teme «llepruoanyeckuii 3aK0H U
[Tepuoamdeckasi cuCTeMa XUMHUIECKUX
anemenToB .M. Menneneepa u
CTPOCHHUE aTOMay
Konrtponsnas pabora Ne4 o reme 1 0
«Ilepnoanyeckuii 3aK0H U
[Tepuoanyeckas cucTeMa XUMHYECKUX
anemenToB .M. Menjaeneena u
CTPOEHHUE aTOMay
5 Xumudeckas cBsa3b. | MoHHasg xuMudeckas CBI3b 1 0
OKUCIUTEIBHO- KoBanenTHast Xumuueckasi CBSI3b 1 0
BOCCTaHOBUTENNbHBIC | KoBasieHTHAS MONSpHAsS XUMAYECKas 1 0
peaxiuu (11 gacoB). | cBs3B
Merannueckas XUMHYECKast CBS3b 1 0
CreneHb OKHUCIEHUS 2 0
OKHUCIUTEIIBHO-BOCCTAHOBUTEIILHBIC 2 0
peaxIuu
O0o001IeHNEe U CHCTEMAaTH3alKs 3HaHui | 1 0
o TeMe «CTpOoeHHE BEIIECTBa.
OKHUCIUTEIIBHO-BOCCTAHOBUTEIILHBIC
PCaKITUI
KontponsHas pabora Ne5 mo teme 1 0
«Ctpoenue BemiectBa. OKUCIUTEITHHO-
BOCCTAHOBHUTEJIHHBIC PEAKITHI))
AHa/n3 KOHTPOJIBHOM paboTHI. 1 0

IToasenenye UTOTOB roja.
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9 kjaacce

Ne Paznen Tema ypoka KoJ1-Bo yacon
paszena | nporpaMmsbl Teopus | IlpakTuka
1 [ToBTOpEeHME O Hucrpykrax Th. Knaccudukanus 1 0
00001meHue HEOPTraHMYECKUX BEUIECTB U UX
CBEICHMI 110 HOMEHKJIaTypa
Kypcy 8 kiacca. Knaccudukanus XuMHU4eCKUX peakiui 2 0
XuMuyeckue 10 Pa3JIMYHBIM OCHOBAHUSIM
peakuuH (5 9acoB). | [ToHsTHE O CKOPOCTH XMMHYECKOM 1 0
peakuuu. Karanus
ITonsATHE O CKOPOCTU XUMHUYECKOMN 0 1
peakuuu. Karanus
2 XuMuyeckue DIEeKTPONMTHYECKAs TUCCOIUAIIHS 1 0
peakiuu B OCHOBHBIE TIOJIOKEHUS TEOPUU 1 0
pactBopax (10 anekTpoauTrdeckor aqucconuaruu (TO]1)
4acoB). XMMHUUYECKHE CBOMCTBA KUCIIOT B CBETE 1 0
TEOPUU IIEKTPOTUTHUECKON
JIVICCOIIMALINHT
XUMUYECKUE CBOWCTBA KUCIIOT B CBETE 0 1
TEOPHHU JIEKTPOIUTHYECKON
JUCCOLIUAITUT
XHUMUYECKUE CBOKWCTBA OCHOBAHUI B 1 0
CBETE TEOPUHU IIEKTPOIUTUYECKOM
JIMICCOIIMALINHT
XUMUYECKUE CBOWCTBA COJICH B CBETE 1 0
TEOPHH JIEKTPOIUTHIECKON
JMCCOLIMALIUT
[TonsATHE O THAPOTU3E CONeH 1 0
[IpakTryeckas pabora Nel. 0 1
Perienue skcriepuMeHTaIbHBIX 3324 1O
TeMe «IJEKTPOIUTUYECKAS
JMCCOLIMALIUS»
O060011eHre U cUcTeMaTU3alys 3HaHUH 1 0
1o TeMe «XUMUYEeCKHe Peakliuu B
pacTBOpax AIMEKTPOIUTOB
KonTtponbHas padora Nel no reme 1 0
«XUMHUYECKHE PEaKIH B PacTBOpax
JIEKTPOIHUTOBY
3 Hemeranmns! u ux OO61ast XapakTepUCTHKA HEMETAJJIOB 1 0
coenuHenus (25 OOmas xapakrepucThka ainemeHToB VIIA | 1 0
4acoB). IPYMIbl — FAJIOT€HOB
CoenuHeHus rajloreHoB 1 0
[IpakTrueckast pabora No2. «/3yuenne 0 1
CBOWCTB COJISHOM KHCIIOTBI»
OOmas xapakrepucThka ainemeHToB VI A | 1 0
- XasibKoreHoB. Cepa
CepoBoiopo1 ¥ CyabGUIbI 1 0
KucnopoiHble coeTMHEeHs cepbl 1 0
[IpakTuueckas pabora Ne3. «/3yuenue 1 0

CBOWCTB CEPHOMN KMCJIOTHD)
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Ne Pazgen Tema ypoka KoJ-Bo yacon

pa3jaesia | nporpamMMbl Teopus | IlpakTuka
OOm1ast XxapaKTepUCTHKA XUMHYECKHX 1 0
371eMeHTOB VA rpynnbl. A30T
Ammuak. Conu aMMOHUS 1 0
[Ipaktrueckas padota Ned. «Ilonyuenne |0 1
aMMHaKa ¥ U3y4eHUE ero CBOWCTBY»
Kucnoponcoaepkariue coeTMHSHU 2 0
a3ora
docdop u ero coequHEHUS 1 0
O6mas xapakrepuctuka 3eMeHToB [VA- | 1 0
Ipynusl. YTIiaepon
Kucnoponcoaepkariue coeTMHSHUS 1 0
yriepoja
[Ipaktuueckas padborta No5. «Ilomyuenue |0 1
YTIJIEKHUCIIOTO Ta3a U H3y4YeHHE eTo
CBOWCTB»
YT1eB010pOIbI 1 0
Kucnoponcoaep:xaiue opranndeckue 1 0
COCJTUHCHUS
Kpemuwuii u ero coetuHeHUsI 1 0
CuikaTHast TPOMBIITUICHHOCTD 1 0
[Tony4yeHne HeMETaIIIIOB 1 0
[TonydeHnne BaxXKHEUIIUX XUMHUYECKHIX 1 0
COECIMHEHU I
O6o06menue o Teme «HemeTarmsl U ux 1 0
COCTMHEHUS»
KonTtponbHas padota Ne2 o reme 1 0
«HeMeramtsl 1 UX COSAMHCHHS

4 Mertamisl 1 UX [Tonoxxenue metanmnos B [lepuonnyeckoit | 1 0

coenuHenus (17 CUCTEME, CTPOECHHE aTOMOB M KPUCTAJIOB
4acoB). OO0mne XMMHYECKUEe CBOMCTBA MeTalUIoB | 1 0

OO1m1ast XapaKTepHUCTHKA IIETIOUHBIX 2 0
METAJUIOB
OO1m1ast xapakTepUCTHKA 1 0
IETI0YHO3EMENTbHBIX METAJIJIOB
OO1m1ast XxapakTepUCTHKA 0 1
MIETI0OYHO3EMENTbHBIX METAIJIOB
XKécTrocTh BOIBI U CLIOCOOBI €€ 1 0
yCTpaHEHUS
IIpaktuyeckas pabora Ne6. «Ilonyuenue | O 1
JKECTKOM BOJIBI ¥ CIIOCOOBI YCTpaHEHUS
HKECTKOCTH
AJTIOMUHHH U €T0 COe TUHEHUS 1 0
XKenes3o u ero coeuHEHMs 2 0
IIpakTuyeckas pabora Ne7 «PemieHue 0 1
IKCIIEPUMEHTAIBHBIX 33124 TI0 TEME
«MeramsD)
Kopposus metansos u ciocoOs! 3aumTsl | 1 0

OT Heé
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Ne Pazgen Tema ypoka KoJ-Bo yacon
pa3jaesia | nporpamMMbl Teopus | IlpakTuka
Mertasnel B mpupoe. [lonstue o 2 0
METAJUTYPTHH
O6006menue 3Hannii o teme «Metamsly | 1 0
KontponbHas padota Ne3 mo teme 1 0
«MeTambDy
5 XuMHus 1 XuUMHYECcKasi OpraHu3ays TIaHEeThI 1 0
OKpY>Karo1as 3emutst
cpena (2 gaca). Oxpana okpy»xarouiei cpesbl ot 1 0
XUMHAYECKOTO 3arpsi3HEHHS
6 Ob6o06menne Bemecta 1 0
3HAHWUU 110 XUMUHM | XMMHUYECKHE PCaKIIUU 2 0
3a Kypc OCHOBHO# | OCHOBBI HEOPTaHUUECKON XHUMHHU 2 0
LIKOJIBI. [ToBTOpEeHME M 000OIIIEHHE MaTepHUaa. 2 0
[ToaroroBka K [ToroToBKa K KOHTPOJIBHOM padore
OcHoBHOMY KonTponbnas padora Nond «Mrorosas mo | 1 0
FOCyAapCTBCHHOMY | KypCcy OCHOBHOW HIKOJIbDY
oK3ameny (9 AHanu3 KOHTPOJILHOM pabOTHI. 1 0
4acoB). [logBenenue uToros roja.

4 )
Vy « OOKYMEHT NoArNMmcAH
¢ 3NIEKTPOHHOWM NOAMNNCHIO
Ceptudukat: 4555759F2A5D18CD97D220C608820BE49C89D320
Bnageneu: MypbiwkuHa EneHa BagumosHa
Oencteutenen: ¢ 15.09.2021 po 15.12.2022
. J
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