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[Iporpamma paspadorana Ha ocHoBe PI'OC OOO c ydyeToM aBTOPCKOM ydeOHOM
nporpammbl  O.C.I'abpuensa  («[Iporpamma OCHOBHOTO 00IIEro 0OOpa3OBaHMSI.
Xumus. 8, 9 kimaccei». M.: [IpocBemenue, 2021) ¢ OpueHTUPOBKOM Ha COIEepIKaHHE
dI'OC OO0 OB3 - Bapumant 7.1, ¢ yuyeToM CleNMANbHBIX YCIOBUW IMOJYyYECHUS
oOpa3zoBaHus.
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IHosicHuTEeNLHAA 3aNIUCKA

Jannas paboyas mporpamMma MO XHMHUH JUIsI OCHOBHOW MIKOJBI COCTaBJIEHA HA OCHOBE:
TpeOoBaHUil K pe3yabTaTaM OCHOBHOIO 00111ero o0pa3zoBaHus, MpeACcTaBleHHbIX B DeepanbHOM
[l'ocynapctBennom Crangapre O6miero O6pazoBaHus BTOPOTO TOKOJICHHSI, aBTOPCKOHN yueOHOU
nporpammbel  O.C.I'abpuensn  «IIporpamma ocHOBHOTO o00mero ooOpa3zoBanus. Xumus. 8-9
kiacce». M.: Ilpocsenienue, 2021; (®I'OC). [nsg uzydeHus Kypca peKOMEHIYETCsl KIacCHO-
ypOUHas CHUCTEMa C HCIIOJIb30BAHUEM Pa3IMYHBIX TEXHOJIOTHH, ¢popM, MeToAoB oOyueHus. Ha
U3y4eHHE XUMHH B OCHOBHOM IIIKOJIE OTBOJIUTCS 2 y4eOHBIX Yaca B HEJAECTIO B TEUCHHE KaXKOTO
rojaa ooyuenus (1 gac u3 o0s3aTebHOM YacT yueOHOro 1aHa + 1 gac u3 yactu, GopMHUpyeMOid
yuactHukamu OO),  Bcero 134 ypoka, 68 yacoB B 8 kiacce u 66 yacoB B 9 kiacce B roj.
PabGouass mporpaMmMa KOHKpPETHU3UPYET COJIEp)KaHHE IMPEAMETHBIX TeM 00pa3oBaTeIbHOTO
CTaHJapTa, JAeT paclpeleieHue y4eOHBIX 4acoB IO pasjieiaM Kypca, IOCIeI0BaTebHOCTh
M3YYEHHUS Pa3/ie]IOB XMMHUH C YYETOM BO3PACTHBIX OCOOCHHOCTEH yJaluxcs, onpeaenseT Hadop
NPAaKTUYECKUX U KOHTPOJIBHBIX PadOT, TEMAaTHUECKOE TUIAHUPOBAHHE Kypca.

[Tporpamma paccunTaHa Ha 00YJarOIIUXCs, IMCIONIUX 33JCPKKY TICUXUYECKOTO Pa3BUTHSI
7.1 Buma.

Hns neteit VII Buna oOydueHre XUMHUH IPOUCXOUT IO porpamme 0011eo0pazoBaTeIbHON
mkousl. Jletu ¢ 3[IP TpynHO ycBauBaroT mporpamMmy 1o XMMUUA B OCHOBHOM 3BEHE U B CHITY
0COOEHHOCTEH Pa3BUTHS, HYKIAIOTCS B UHIUBUAYaIbHON TPaeKTOPUU OOYUECHHS, JTOTOTHH-
TEJIHbHOM BHUMAHUHU Ha YpPOKax.

[Tpu cocTaBieHNH MPOrpaMMbl YUUTHIBAIUCH CIIETYIOIHE OCOOCHHOCTH 00yYarOIINUXCSL:
HEYCTOHYMBOE BHUMAaHUE, MAJIbI 00bEM MaMSTH, 3aTPYAHEHUS IIPU BOCIIPOU3BEACHUHU YU€OHOTO
MaTepuana, HeCOPMUPOBAHHOCTh MBICIUTENBHBIX ONEpalnii (aHaIu3, CHHTE3, CPaBHEHHUE),
VYcBoeHue yueOHOro Marepuaia o XMMHUHU BbI3BIBAET Y 3TUX 00yyaroImuxcs 0oJbIne
3aTPYAHEHUS B CBA3M C TAKUMH UX OCOOCHHOCTSIMH, KaK ObICTpasi yTOMJISIEMOCTb,
HE/I0CTaTOYHOCTh a0CTPAKTHOTO MBIIIJICHUS, HEJOPa3BUTHE IPOCTPAHCTBEHHBIX
npeJCcTaBiIeHNU, HU3KHe 0011eyueOHble YMEHNS U HaBbIKH.

[Tponiecc 00y4yeHHs TaKuX BOCIIUTAHHUKOB TpeOyeT, 4ToObI MPU N3yUYE€HUH HOBOT'O MaTepuaia
00513aTeJIbHO MPOUCXOINIIO MHOTOKPATHOE €0 MOBTOPEHUE, aKTyaIu3alys NEPBUYHOTO
KU3HEHHOTO ONbITa yyaruxcs. Teopus usydaercsi 6€3 BRIBOAOB CIOXKHBIX (opMyIl. 3a1aunt
pelarTces 10 allrOpUTMy.

IInanupyemble pe3ybTaThl OCBOCHHS Y4eOHOI0 peaMera

JIMYHOCTHBIE PE3YJIBTATHI

JIn4HOCTHBIE Pe3yabTaThl OCBOCHUSI IIPOrPaMMbl OCHOBHOI'O O0IIIEr0o 00pa30BaHus IOCTUTAIOTCS
B X07i¢ 00y4eHHsI XUMHHU B €IMHCTBE Y4€OHON M BOCIIUTATENbHOM JESTETbHOCTH B COOTBETCTBUU
C  TPaJUIUMOHHBIMH  POCCHUMCKUMH  COLMOKYJIbTYPHBIMM U  JTyXOBHO-HPaBCTBEHHBIMU
LEHHOCTSIMU, MPHUHATHIMUA B OOIIECTBE IMpaBUJIaMM M HOPMAaMM TOBEACHUS U CIIOCOOCTBYIOT
npoleccaM CaMOINO3HAHUSA, CaMOPa3BUTHA M couuanu3anuu oOydaromuxcs. JIMuHOCTHBIE
pe3ybTaThl OTPAXKAIOT TOTOBHOCTh O0YYAIOIIUXCS PYKOBOJICTBOBATHCS CHUCTEMOW MO3UTHBHBIX
LIEHHOCTHBIX OPUECHTALMN M PACIIUPEHHUE OIbITa ACATEIBHOCTH Ha €€ OCHOBE, B TOM 4YHCIE B
YacTu:

1) nDaTrpHOTHMYeCKOro BOCHUTAHHUSA: IICHHOCTHOIO OTHOLIEHHA K  OTEYECTBCHHOMY
KYJIbTYPHOMY, MCTOPUYECKOMY M HAyYHOMY HACJIEIUIO, NMOHUMaHMs 3HAYEHUS XUMHYECKON



HAyKH B )KM3HU COBPEMEHHOTO OOIIECTBA, CIOCOOHOCTH BIAACTh JOCTOBEPHOUN MH(pOpMAaIe o
NEPEeOBbIX  JOCTHKEHHSIX M OTKPBITHUSIX ~ MHPOBOM M OTEUECTBEHHOW  XHMHUH,
3aMHTEPECOBAHHOCTH B HAYYHBIX 3HAHUAX 00 yCTPOHCTBE MUpPA M OOIIECTBA;

2) rpaxIaHCKOr0 BOCHUTAHHUS: TMPEJICTAaBICHHUS O COLMAIBHBIX HOpMax M MpaBUiIax
MEXJINYHOCTHBIX OTHOLIEHMH B  KOJUIEKTHBE, KOMMYHHMKAaTUBHOM KOMIIETEHTHOCTH B
OOLIECTBEHHO TIOJIE3HOM, y4eOHO- UCCIIeIOBAaTEeNbCKOM, TBOPUECKOM M JIpYruxX BUIaX
JESTEIIbBHOCTH, TOTOBHOCTH K pPa3HOOOpPa3HON COBMECTHOM JESATEIBHOCTH IIPU BBINOJIHEHUU
yueOHBIX, IMO3HABATEIbHBIX 3a/1a4, BBIIOJHEHUU XHMHUYECKUX SKCIIEPUMEHTOB, CO3JIaHUU
y4€OHBIX MPOEKTOB, CTPEMJICHUS K B3aMMOIIOHMMAHHUIO M B3aUMOIIOMOILIM B MPOLECCE ATOU
yueOHOI J1eATebHOCTH, TOTOBHOCTH OLIEHUBATh CBOE MOBEJIEHUE U MOCTYIIKM CBOMX TOBapHILEi
C MO3ULIMU HPaBCTBEHHBIX U IIPABOBBIX HOPM C YUETOM OCO3HAHMSI IIOCIIEICTBUI MOCTYIIKOB;

3) HeHHOCTH HAYYHOIO MO3HAHUSI: MHUPOBO33PEHYECKUE TNPEJCTABICHUS O BEIIECTBE U
XUMHYECKOM peakluu, COOTBETCTBYIOLIUE COBPEMEHHOMY YpPOBHIO pa3BUTHUS HAyKd U
COCTaBIISIIOLIME OCHOBY ISl MOHMMAHUS CYIIHOCTH HAay4YHOW KapTHHBI MUpPA, IPEJCTABICHUS 00
OCHOBHBIX 3aKOHOMEPHOCTSIX pa3BUTHsI MPUPOIbI, B3aUMOCBS35AX YEJIOBEKAa C IPUPOJHOMN
Cpeloif, 0 pOIM XUMHUU B IO3HAHWU OITUX 3aKOHOMEPHOCTEH; MO3HABAaTEIbHBIE MOTHUBBI,
HalpaBJICHHBIE Ha IMOJYyYCHHWE HOBBIX 3HAHUHM MO XUMHH, HEOOXOIUMBIE IS OOBSCHEHUS
HAOJI0/ITaeMBIX TPOIIECCOB U SBIICHUI, MO3HABATEIbHOU, MH(POPMAIMOHHON M YUTATENbCKON
KYJIbTYpbl, B TOM 4MCJIE€ HAaBBIKOB CaMOCTOSITENIbHOM  paboOThl C YYEOHBIMH TEKCTaMH,
CIPAaBOYHOM JIUTEPATypOHl, AOCTYNMHBIMH TEXHUYECKUMHU CpEICTBaMU HH(OPMAIIMOHHBIX
TEXHOJIOTHI; uHTepec K OOyYeHHI0O M TIO3HaHMIO, JIF0OO3HATENbHOCTh, I'OTOBHOCTh U
CIIOCOOHOCTh K C€amMO00pa30BaHUIO, MPOEKTHONH U HCCIENOBATENbCKOW NIEATENbHOCTH, K
OCO3HAHHOMY BBIOOPY HAIPaBICHHOCTH M YPOBHS O0yUYEHHS B JalIbHEHUIIIEM;

4) dopmupoBaHus KYJIbTYPbl 3[0POBbSI: OCO3HAHUE IIEHHOCTH >KH3HH, OTBETCTBEHHOTO
OTHOLIEHHUSI K CBOEMY 3/0pPOBbIO, YCTAaHOBKM Ha 3JI0pOBbIM 00pa3 KHU3HU, OCO3HAHUE
NOCJEACTBUM W HENpUsATHE BPEIHBIX MPUBBIUEK (YMOTPEOJEHUs alKOrojs, HapKOTHKOB,
KypeHHs), HEOoOXOIUMOCTH COOJIOJIeHUsI TMpaBwJl 0€30macHOCTH IMpH  o0pallleHuu ¢
XUMHUYECKHMH BEIIECTBAMH B OBITY U peallbHON KHU3HH;

5) TpyaoBOro BOCIHMTAHMS: HHTEpEC K IPAKTUYECKOMY H3YyUEHHUIO Mpodeccuit u Tpyna
Pa3IMYHOTO pOJa, YBaXEHHUE K TPYAY M pe3ysIbTaTaM TPYIOBOM JESITEIBHOCTH, B TOM UYHCIIE Ha
OCHOBE TNPUMEHEHHS MPEIMETHBIX 3HAHUM MO XMMHH, OCO3HAHHBIA BBHIOOP MHAMBUAYAIbHOMN
TPAEKTOPUHU TNPOJODKEHUST 00pa30oBaHUs C Y4ETOM JIMYHOCTHBIX MHTEPECOB U CIIOCOOHOCTH K
XUMHHU, OOIIECTBEHHBIX MHTEPECOB U TMOTPEOHOCTEH, YCIEmHOM MpodecCHOHATBHON
NEeSITeIbHOCTH M Pa3BUTUS  HEOOXOAMMBIX YMEHHMH, TOTOBHOCTb aJalTHpPOBAThCA B
npodeccuoHanbHOM cpene;

6) 3K0JIOrHYecKoro BOCHMTAHUS: 3KOJOTMYECKH 11€71ec000pa3HOe OTHOILEHUE K MPHUPOJIE KaK
VCTOYHUKY XU3HU Ha 3emJie, OCHOBE €€ CyIleCTBOBaHUS, IOHUMaHUE LEHHOCTU 370POBOIO U
6e3omacHoro obpasza KM3HHM, OTBETCTBEHHOE OTHOIIEHHE K COOCTBEHHOMY (PH3MUECKOMY M
MICUXUYECKOMY 3/I0pPOBBIO, OCO3HAHHME LIEHHOCTU COOJIOEHUS PaBUIl OE30MaCHOTO MOBEIEHUS
npu paboTe C BElIeCTBaMH, a TAKKE B CHUTYallUAX, YIPOXKAIOLIMX 3I0POBBIO U JKU3HH JIIOJIEH;
CIIOCOOHOCTH TPUMEHSTh 3HAHMSI, MOJy4yaeMmble MpPU H3YUYEHUU XUMUH, JUIS pelleHus 3ajad,
CBA3aHHBIX C OKpYXXAIOUIEH NpPUPOJHOW Cpenoil, s TOBBIIIEHHUS YPOBHSI 3KOJOTHYECKON
KYJIBTYpPbI, OCO3HaHUS TNI00ATFHOTO XapakTepa SKOJIOTMYECKUX MpOoOJIeM U MyTed WX peleHus
MIOCPEACTBOM METOJI0OB XMMHMH, YKOJIOTMUECKOTO MBILUIEHNS, YMEHHSI PyKOBOJICTBOBATHCS UM B
ITO3HABATEJIbHON, KOMMYHUKATUBHOM M COLMATIbHOM MPAKTHKE.

METAHNPEIAMETHBIE PE3YJIbTATbBI

B cocraBe MerampenMeTHBIX pPE3YNbTATOB BBIACIAIOT 3HAUYUMBbIE JUISL  (DOPMHUPOBAHUSA
MHUPOBO33pEHUsI OOIICHAYYHbIE MOHATHUS (3aKOH, TEOPHS, MPUHIMI, THIOTe3a, (akT, cUCcTEMa,
IpOIIecC, SKCIEPUMEHT U JIPYTo€.), KOTOPbIE UCIOIb3YIOTCA B €CTECTBEHHO-HAYYHBIX YUYEOHBIX
npeIMeTax U MO3BOJISIIOT Ha OCHOBE 3HAHUM M3 ATUX MPeIMeToB (JOPMUPOBATH MPEICTABICHHUE O
[IEJIOCTHOM HAy4YHOH KapTHHE MHpa, U YHUBEpCaIbHbIe yyeOHBbIe NEUCTBUS (IIO3HABATENbHBIE,



KOMMYHHUKATHBHBIE, PEryJIITUBHBIC), KOTOphIE 00ecneunBaloT (HOPMUPOBAHHE TOTOBHOCTH K
CaMOCTOSITEJIbHOMY IIJIJAHUPOBAHUIO U OCYILECTBICHUIO Y4eOHON A€ATEIbHOCTH.

Ilo3HaBaTe/IbHbIE YHUBEpPCAJIbHbIE y4eOHbIe JeiicTBUS

Ba3oBble 1oruueckue AeficTBHS: YMEHUS HCII0JIb30BaTh IPUEMBI JIOTMUECKOTO MBILIUIEHUS IPU
OCBOEHUHU 3HAHUM: pacCKpbIBaTb CMBICI XMMHUYECKUX IOHSATHM (BBIIEIATH HUX XapaKTEepHbIC
IPU3HAKH, YCTaHABIMBATh B3aMMOCBS3b C JIPYTMMHU HOHATHSAMM), MCIIOJIb30BaTh MOHATUS AJIS
OOBSICHEHUSI OTHENbHBIX (AKTOB M SBJICHUH, BBIOMPATh OCHOBAHHS U KPUTEPUH IS
KJaccu(UKalu XUMHUYECKUX BEUIECTB M XHMMHYECKUX peaKlHi, ycTaHaBJIMBaThb NPUYUHHO-
CIICZICTBEHHBIE CBSI3M MEXIYy OOBEKTAMH HW3YYEHHUS, CTPOUTH JIOTUYECKUE PACCYXICHUSI
(MHOYKTUBHBIE, [€AYKTUBHBIC, I10 AaHAJOIMU), JelaTb BHIBOJAbl U 3aKJIIOUCHMS; YMEHHE
IPUMEHSTH B IPOILIECCE O3HAHUS MOHATHS (IPEIMETHBIE U METANPEIMETHBIE), CUMBOJINYECKUE
(3HAKOBbIE) MOJIENM, MCIOJb3yeMble B XUMHH, MPEoOpa3oBbIBATh IIMPOKO IpPHUMEHSEMbIE B
XUMHUHM MOJICJIbHBIE TPEACTABICHUS — XUMHUYECKMM 3HaK (CHUMBOJ 3JEMEHTa), XMMHUYECKas
dopmyna u ypaBHEHHE XMMUYECKON PEAaKLUU — MIPU pEeIIeHNH y4eOHO-TI03HAaBaTeIbHbIX 3a/1a4, C
y4€TOM OTHUX MOJIECIbHBIX IPEICTABICHUIM BBIABIATH U XapaKTEpPU30BaTh CYIIECTBEHHbIC
IPU3HAKU H3YYaeMbIX OOBEKTOB — XUMMUYECKMX BEIIECTB M XMMHUYECKHUX DPEaKLUi, BBIIBIATH
o0lIe 3aKOHOMEPHOCTH, IMPUYMHHO-CIEACTBEHHbIE CBSI3M M IPOTUBOPEUUS B H3YyYaeMBIX
npoleccax U sIBICHUSX.

Ba3oBble uccienoBaresbcKue AeCTBUSI: YMEHUE HCIOJIb30BaTh IOCTABJIEHHBIE BOIPOCH! B
Ka4yecTBE MHCTPYMEHTA MIO3HAHUS, a TAK)KE B KAU€CTBE OCHOBBI 11 (POPMUPOBAHUS TMIIOTE3BI 10
IPOBEPKE MPABHILHOCTH BBICKA3bIBAEMBIX CYXICHUH; TPHOOPETEHHE OMbITA 110 TUNIAHUPOBAHHUIO,
OpraHu3allii ¥ HPOBEJCHUI0 YUYEHHUYECKUX OSKCIIEPUMEHTOB, YMEHHME HaOII0/aTh 3a XOJO0M
Ipolecca, CaMOCTOSATEIbHO IMPOTHO3UPOBATh €ro pe3yibTaT, (popMyaupoBaTh 0000IIEHUS U
BBIBOJBI TI0 pe3yJbTaTaM IIPOBEAEHHOIO OIBITA, HCCIEJOBAHMS, COCTABIATH OTYET O
MpoJieTTaHHOM padoTe.

PaGora c¢ wuHdopmanmeii: ymeHue BbIOUMpaTh, AaHAIU3UPOBATb U HHTEPIPETUPOBATH
MH(OPMALIMIO Pa3InYHBIX BUJOB U (POPM IpECTaBICHUS, TOIYYaeMYI0 U3 pa3HbIX UCTOYHUKOB
(HayyHO- MOMYJIsIpHAs JIMTEpaTypa XUMHUECKOTO COJIEpKaHMsl, CIPaBOYHbIE OCOOUs, PECypChl
WnTepHera), KPUTHUECKH OLEHUBATh IPOTUBOPEUMBYI0 U HEJOCTOBEPHYIO HH(OpPMAIIHIO;
yYMEHHUE TMPHUMEHATh Pa3IMYHble METOJbl U 3ampOChl NMPH IMOMCKE W OTOOpe MH(POpPMALUU U
COOTBETCTBYIOILIMX JIAHHBIX, HEOOXOAMUMBIX /ISl BBIIOJIHEHUS YU€OHBIX U MIO3HABATEIbHBIX 3a7a4
OTpeNIeNIEHHOr0 TUMa, MPHOOpPETeHHEe OIblTa B 00JACTH MCIOJIB30BaHUS HH(POPMAIMOHHO-
KOMMYHHUKATHUBHBIX TEXHOJIOTUN, OBJIaJIEHUE KYJIbTYpOil aKTUBHOTO UCIOIb30BAaHUS PA3IUYHBIX
MIOUCKOBBIX CHCTEM, CaMOCTOSATENIbHO BBIOMpPATh ONTUMAIbHYIO (OpPMY IpencTaBIECHUS
uH(pOpMallMl U WIUTIOCTPUPOBATh peEIIaeMble 3a/aydl HECIOXHBIMU CXEMaMH, JuarpaMMamy,
Opyrumu ¢popmamMu rpadukd U X KOMOMHALMSAMH, YMEHHUE HCIIOJIb30BaTh M aHAJIM3UPOBATh B
mpouecce y4eOHOM UM HCCIIENOBATENbCKOM  JESATeNbHOCTH HMH(OpPMAlMIO O  BIMSHUU
IIPOMBIIIJIEHHOCTH, CEJIBCKOTO XO3sIiCTBa M TpaHCIOPTa HA COCTOSHUE OKpY’KaroLIEen
MIPUPOTHOM CPEJBI.

KomMyHUKaTHBHbIE YHHBepcajbHble y4eOHble JAeCTBUSI: YMEHHME 337aBaTh BOIPOCH (B
XoJle Auanora u (WiaM) JTUCKYCCHM) IO CYIIECTBY OOCYKIaeMoW TeMbl, (hOpMYIHpPOBAaTh CBOU
IPEUIOKEHUS] OTHOCUTENIFHO BBITIOJHEHUS MPEUIOKEHHONW 3ajaud; MpUOOpETeHue OIbIiTa
MpEe3eHTAllMU PE3yJIbTAaTOB BBIIOJHEHUS XMMUYECKOr0 3KCIepuMeHTa (1a00paTOpHOIo OIbITa,
nabopaTopHOil pabOThl MO HCCIEJOBAHUIO CBOMCTB BEIIECTB, YYEOHOTO MPOEKTa);
3aMHTEPECOBAHHOCTh B COBMECTHOM CO CBEPCTHHKAMM ITO3HABAaTEIBHOM M HCCIIENOBATEIbCKON
NeSITeIbHOCTH MPH PEIICHUH BO3HUKAIOUIMX MPOOJIEeM Ha OCHOBE yuéTa OOLIMX HMHTEPECOB U
COIVIaCOBaHUs NO3ULUH (00CYKIEeHUsA, OOMEH MHEHHMSIMH, «MO3TOBBIE€ HITYPMbI», KOOPAUHALUSL
COBMECTHBIX JCHCTBUI, ONpeneNeHne KpUTEpUeEB M0 OIICHKE KayeCTBA BBHIIIOJHEHHOW paboThl U

ApYyTHE);



PeryasiTuBHble yHHBepcaJbHbIe y4eOHbIe JefiCTBHSA: YMEHUE CAMOCTOATEIbHO ONPEIEIAThH
LN JAEATENbHOCTH, IUIAHUPOBATh, OCYLIECTBIATh, KOHTPOJIUPOBaTh U IPHU HEOOXOAUMOCTH
KOPPEKTHPOBATh CBOIO JIEATEIBHOCTh, BBIOMpaTh Hanbosee >PQeKTUBHBIE CIIOCOOBI PELICHUs
y4eOHBIX W II03HABATEJIbHBIX 3a7ay, CAMOCTOSTEIbHO COCTaBIATh WIM KOPPEKTHUPOBATh
IIPEMIOKEHHBIM AJITOPUTM ACUCTBUN IIPU BBINOJHEHUU 33aJaHUM C y4ETOM IIOJIYYEHHMS HOBBIX
3HaHUM 00 M3ydyaeMbIX OOBEKTaX — BEIIECTBAX M PpEaKUUsAX, OLEHUBATH COOTBETCTBHE
IIOJIy4EeHHOIO pe3ysbTaTa 3asBICHHOM L€JIM, YMEHHME HCIOIb30BaThb M aHAJIU3UPOBATH
KOHTEKCTBI, IIPeIaracMple B yCIIOBUH 3aJaHUMN.

INPEAMETHBIE PE3YJIbTATbBI

K koHmy oOyuenusi B 8 Kiacce npeIMeTHblEe pe3yibTaThl Ha 0a30BOM YpPOBHE JOJIKHBI
oTpakaTb C(HOPMHPOBAHHOCTH Yy OOYYAIOIIMXCS YMEHHUH:  pacKpbIBaTh CMBICI OCHOBHBIX
XUMHUYECKHX MOHATHM: aTOM, MOJIEKYJIa, XUMHUYECKUH 3JIEMEHT, IPOCTOE BEIECTBO, CIOKHOE
BELIECTBO, CMECh (OAHOPOJHAS M HEOJHOPOJHAs), BAJIEHTHOCTh, OTHOCHUTEJbHAs aTOMHas W
MOJIEKYJIsIpHAsi Macca, KOJUYECTBO BEIIECTBA, MOJIb, MOJSIpHAs Macca, MaccoBas JOJsd
XUMHUYECKOI'O 3JIEMEHTa B COE€AMHEHHUU, MOJISIPHBIM 00BEM, OKCHJ, KUCIOTa, OCHOBAHUE, COJIb,
3JIEKTPOOTPULIATEIBHOCTh, CTENEHb OKUCJICHHUS, XHMUYECKas peakius, KiIacCU(pHUKaIUs
peakuuii: peakuy COeMHEHUS, peaKLUu Pa3JIoKEHUs, peakllMy 3aMELICHMs], peakui 0OMeHa,
9K30- M 3HJOTEPMUYECKHUE PEAKLMHU, TEeIIOBOH 3(PdeKT peakuuu, sapo aroma, 3JIEKTPOHHBIN
CJIOM aTtoma, aToMHasi opOuTaib, pajuyc aromMa, XMMUYECKasl CBsI3b, MOJSPHAs U HEMOJspHas
KOBQJICHTHAsA CBs3b, MOHHAS CBSA3b, MOH, KaTHOH, aHUOH, PAaCTBOp, MAccoBas JI0Js BeIIEeCTBa
(mpolleHTHAsT KOHLIEHTpAllMs) B pacTBOpPE; WUIIOCTPUPOBATH  B3aUMOCBSI3b  OCHOBHBIX
XUMHUYECKHX TMOHATUHA U MPUMEHATh 3T MOHATUS MPU ONUCAHUU BEIIECTB U UX IPEBPALLCHMIA;
MCIIOJIb30BaTh XMMHYECKYI0 CHMBOJIMKY ISl COCTaBJ€HHMsS (OpPMYJ BEIIECTB W ypaBHEHUU
XUMHUYECKHX PEAKIUN; ONpeAessITh BAICHTHOCTh aTOMOB 3JIEMEHTOB B OMHAPHBIX COEIMHEHUSX,
CTENEHb OKHUCJIEHUS JJIEMEHTOB B OWHApHBIX COEAMHEHHUSAX, MPUHAJIEKHOCTh BEILECTB K
OTpesIeNIEHHOMY KJIacCy CO€IMHEHHH mo ¢opmyiaM, BUJ XMMHUYECKOH CBS3M (KOBaJIEHTHAs U
MOHHAs) B HEOPTaHUYECKUX COEIMHEHUsSX; pacKpbiBaTh cMbica [lepumoauueckoro 3akona J[.U.
MenneneeBa:  JEMOHCTPUPOBaTb ITOHMMAHHE  IEPUOJUYECKONM  3aBUCHUMOCTHM  CBOMCTB
XUMHUYECKHX 3JIEMEHTOB OT MX mojoxeHus B [leproauueckoil cucreme, 3aKOHOB COXpaHEHUS
Macchbl BEIIECTB, MOCTOSIHCTBA COCTaBa, ATOMHOMOJIEKYJSPHOIO Y4YE€HHs, 3aKOHa ABOraipo;
ONMCHIBATh U XapaKTepu3oBaTh TabmuuHyro ¢opmy Ilepuoanueckoil cucTeMbl XMMHUYECKHUX
AJIEMEHTOB: Pa3/IM4aTh NOHATHUS «TJIaBHas NoArpymnna (A-rpymnmna)» u «modouHas noarpynna (b-
rpynmna)», Majble ¥ OOJbIINE EPHO/Ibl, COOTHOCUTH 0003HAYEHHUSI, KOTOPBhIE NUMEIOTCA B TabyInLe
«Ilepnonnueckas cucrema xumudeckux odiemeHToB JI.MI. MenzaeneeBa» C UHCIOBBIMHU
XapaKTepUCTUKAMHU CTPOEHHUS aTOMOB XMMHUYECKHMX 3JIEMEHTOB (COCTaB W 3apsj sijapa, oliiee
YHUCIO JJIEKTPOHOB U paclpefesieHHe HMX 10 JJIEKTPOHHBIM CIOSIM); KJIacCU(PHUIMPOBATH
XUMHUYECKHE JIEMEHThI, HEOPraHWYECKUE BEIIECTBA, XUMUUECKHE peaklnu (110 YUCITY U COCTaBY
YUYacCTBYIOUIMX B PEAKLUH BEILIECTB, MO TEIIOBOMY 3 QEKTY); XapaKkTepu3oBaTh (OMUCHIBATH)
o0uie XHWMHUYECKHME CBOMCTBA BEIIECTB pPa3IMYHBIX KJIACCOB, TOATBEp)KIasi OINMCaHUE
IpUMEpaMu  MOJIEKYJSIDHBIX ~ YPAaBHEHUH  COOTBETCTBYIOUIMX  XMMHUYECKHUX  PEaKLuil;
MPOTHO3UPOBATh CBOMCTBA BEIIECTB B 3aBUCUMOCTH OT MX KayeCTBEHHOI'O COCTaBa,
BO3MO>XHOCTH HPOTEKAHUS XUMHYECKHX IPEBPALIECHUI B Pa3IMYHBIX YCIOBUSX; BBIYHUCIATH
OTHOCHUTEJIbHYIO MOJIEKYJISIPHYIO M MOJISIPHYIO MacChl BEIIECTB, MAaCCOBYIO JIOJII0 XHUMUYECKOTO
3lieMeHTa MO (QOopMyle COEIUHEHHs, MAacCOBYIO JIOJII0 BEIECTBa B PAacTBOpE, IMPOBOAUTH
pacyéTbl 1O YPAaBHEHUIO XMMHUYECKOH pEaKIMH; IIPUMEHATh OCHOBHBIE OIEpaluu
MBICIIUTEIHOM JEATENbHOCTH — aHaJIM3 U CHHTE3, CpaBHEHHE, 0000IeHHe, CHCTEMAaTH3allHuIo,
KJacCU(UKALMIO, BBIABICHWE NPUYMHHO- CIIEJCTBEHHBIX CBSI3€ll — A1 M3y4eHHs CBOMCTB
BEIIECTB U XUMHUECKUX PEaKIil, eCTEeCTBEHHO-HAyYHbIe METOJblI MO3HAHUS — HaOJIro/eHue,
U3MEpEHUE, MOJEIMPOBAHUE, DKCIIEPUMEHT (pealbHbIi U MBICIEHHBIN); CIel0BaTh MpaBUIaM
NOJIb30BAHUSl XMMHUYECKOH MOCyIoi M JabOopaTOpHBIM OOOpYAOBaHHEM, a TaKXke IMpaBHIIaM



oOpalieHus ¢ BEIIECTBAMU B COOTBETCTBHM C MHCTPYKIHUSAMH IO BBITIOJIHEHUIO Ja0OpaTOPHBIX
XMMHUYECKHX OIIBITOB M0 IOJIyYEHHIO U COOMpaHHIO ra3o00pa3HbIX BeLIecTB (BOJAOpoJa MU
KHCJIOPOJIa), MPUTOTOBJICHUIO PACTBOPOB C OMNPEACIEHHOM MacCOBOM [0Jieid PacTBOPEHHOIO
BEUICCTBA, IUIAHUPOBAaTh U IPOBOJUTh XHMHUYECKHUE DHKCIEPUMEHTHI 10 PaclO3HABAHHIO
pPacTBOPOB LIEJIOUEH M KHCIIOT C IOMOIIBIO MHIAMKATOPOB (JaKMyC, peHosTanenH, MeTHIOPaHX
U JPYTHE).

K koHmy o0yuyenusi B 9 Kiacce mpeIMeTHBIE pe3yibTaThl Ha 0a30BOM YpPOBHE JOJDKHBI
OoTpakaTb C(HOPMHPOBAHHOCTh Yy OOYYaIOUIMXCS YMEHUH: pacKpbIBaThb CMBICI OCHOBHBIX
XUMHUUYECKHUX IMOHATHI: XMMUUYECKUM 3JIEMEHT, aTOM, MOJIEKYJa, MOH, KaTUOH, aHUOH, IIPOCTOE
BELIECTBO, CJIOXHOE BEILECTBO, BAJIEHTHOCTb, IEKTPOOTPHULATEIBHOCTD, CTEICHb OKHUCIICHUS,
XUMHUYECKas peaKiusi, XMMUIECKasi CBA3b, TEIUIOBOU 3((EKT peakuu, MOJb, MOJISPHBINA 00BEM,
pacTBOp, JIEKTPOJIUTHI, HEAIEKTPOJIUTHI, 3JIEKTPOIUTHUECKAs TUCCOLMALNSA, PEAKIUU HMOHHOIO
oOMeHa, KaTanu3aTop, XUMHUYECKOE paBHOBecHe, OOpaTUMble M HEOOpaTUMBbIE peakluHy,
OKHUCJIUTEIIbHO-BOCCTAHOBUTENBHBIE PEAKLUU, OKUCIUTENIb, BOCCTAHOBUTENb, OKHUCICHHE U
BOCCTaHOBJICHHE, aJUIOTPONHSA, aM(OTEPHOCTh, XWMHUYECKas CBA3b (KOBAJCHTHAs, HOHHAS,
METaJUIN4ecKasi), KpUCTAIMUECKass pemeérka, KOppo3Hus MeETajuloB, CIUIaBbl, CKOPOCTh
XMMUYECKOM  peakuuu, IpefenbHo  jponycrumas — KoHueHtpauusa — [IJIK  Bemjectsa;
WUTIOCTPUPOBATh B3aUMOCBSA3b OCHOBHBIX XMMHUYECKUX MOHATUM U MPUMEHITBHITU MOHATUSA IPU
ONMCAHWU BEIIECTB M UX MPEBpAIICHUH; HCIOIb30BaTh XUMHUYECKYI0 CHMBOJUKY JUIS
cocTaBiieHUs (POpMYJI BEILECTB M YPAaBHEHUH XMMUYECKUX PEAKLUI; ONpe/esaTh BaJJEeHTHOCTh U
CTENEHb OKHCIEHUS XMMHYECKHX DJIEMEHTOB B COCAUHEHMSX pa3IMYHOIO COCTaBa,
IOPUHAISKHOCTh BEIIECTB K ONpeAeIEHHOMY KJIacCy COEQUHEHUH 1o Qopmylam, BHJ
XUMHUYECKON CBSI3U (KOBAJIEHTHAsl, HOHHAs, METAJIJINYECKAs)) B HEOPraHUYECKUX COETUHEHUSX,
3apsil MOHA 0 XUMHUYECKOH (opmyiie, xapakTep cpelbl B BOJHBIX paCTBOPAaX HEOPraHUYECKHX
COEIMHEHUH, TUI KPHUCTAUNIMYECKOM pPEIIETKH KOHKPETHOTO BELIECTBA; PACKPBIBATH CMBICI
ITepuognueckoro 3akona /[.J1. MenneneeBa U JeMOHCTPUPOBATh €r0 IOHUMAHUE: ONUCHIBATH U
XapakTepu3oBaTh TabnuM4Hyro Qopmy Ilepuonnueckoil CUCTEMbl XUMHYECKHX 3JIEMEHTOB:
pasnnyath MOHATUSA «TJaBHas moArpynna (A-rpymma)» u «mnobouyHas noarpynna (b-rpynma)y,
MaJsble ¥ OOJIbIIIME TEepPUO/Ibl, COOTHOCUTH 00O3HAUEHUS, KOTOPbIE UMEIOTCS B NEPUOANUECKON
TabJIMIIe, C YUCIIOBBIMU XapaKTEPUCTUKAMHU CTPOSHHS aTOMOB XUMUYECKUX 3JIEMEHTOB (COCTaB U
3apsan sjapa, oOlee YUCIO 3JEeKTPOHOB M paclpeiielieHue HMX IO 3JIEKTPOHHBIM CIIOSIM),
OOBSICHATh OO0IIME 3aKOHOMEPHOCTH B M3MEHEHHWU CBOWCTB 3JIE€MEHTOB M MX COEIMHEHUH B
npelenax MallbIX IEpUOJOB M TIJIABHBIX MMOATPYHH € YYETOM CTPOEHUS MX aTOMOB;
KJaccu(uIUpoBaTh XMMUYECKHE 3JIE€MEHTHI, HEOpPraHUYECKHE BEUIECTBA, XUMUYECKUE PEaKLUu
(Mo yucIy M COCTaBy Yy4YacTBYIOUIMX B pEakLUUU BEIIECTB, MO TEIUIOBOMY 3(dekTy, o
WU3MEHEHHUIO CTENEHEW OKHCIEHMSI XUMHYECKHMX 3JIEMEHTOB); XapaKT€pU30BaTh (OMMCHIBATH)
olue u crenupuyecKkue XUMUYECKHUE CBOMCTBA MPOCTHIX U CIOKHBIX BEIIECTB, MOATBEPKIast
ONMCAHUE NPUMEpPAMH MOJIEKYJSPHBIX U MOHHBIX YPAaBHEHUN COOTBETCTBYIOIIUX XUMHYECKHX
pEeaKIuii; COCTABIISITh YPABHEHUS AJIEKTPOIUTHYECKON JUCCONMUAIIMU KUCIIOT, ET04Ye U COJe,
NOJHBIE M COKpalIEHHbIE YPaBHEHHUS peakuuil HOHHOrO OOMeHa, ypaBHEHMS peaKIHid,
MOJTBEPXKJIAIOIIUX CYIIECTBOBAHWE T'€HETHMUECKON CBSI3M MEXAY BELIECTBAMHU pPa3IMYHbIX
KJIACCOB; PAaCKpbIBATh CYIIHOCTb OKHCJIMTEIbHO-BOCCTAHOBUTEIBHBIX PEAKLUN IOCPEACTBOM
COCTaBJIEHUS JIEKTPOHHOro OajaHca 3THX peaklUWid; MPOTHO3WPOBATH CBOWCTBA BEILECTB B
3aBUCUMOCTM OT HUX CTPOEHHS, BO3MOXKXHOCTH TPOTEKaHUS XMMHUUYECKUX IPEBpAIICHUNA B
pPa3IMYHBIX YCJIOBUSAX; BBIYUCIATH OTHOCUTEIBHYIO MOJIEKYISIPHYIO M MOJISIPHYIO Macchl
BEIIIECTB, MACCOBYIO JIOJIF0 XMMHUYECKOI0 3JIEMEHTa 10 (opMyJie COeAMHEHUS, MACCOBYIO JIOJIO
BEIIIECTBA B pacTBOpPE, IPOBOAUThH PACUYETHI MO0 YPABHEHUIO XMMHUYECKON peakluu; cOOII0AaTh
IpaBUiIa TOJIb30BAHHUS XUMHUYECKOW MOCYIOM M Ja00OpaTOpHBIM O0OpyIOBaHHMEM, a TaKkKe
IpaBUiIa OOpAIlEHUs C BELIECTBAMU B COOTBETCTBUU C MHCTPYKLMSIMU 110 BBIIOJIHEHUIO
7a00paTOPHBIX XMMUYECKHUX OMNBITOB IO IOJYYEHHIO M COOMPAHUIO Ta3000pa3HBIX BEIIECTB
(aMMHaKa 1 YIrJIeKUCIIOro ras3a); IpOBOJUTh PEAKLUU, NOATBEPKIAIOIINE KaUeCTBEHHbIM cocTaB
Pa3JIMYHBIX BEIIECTB: PACMO3HABAaTh ONBITHBIM MYyTEM XJIOpUA-, OpOMUI-, HOAMI-, KapOOHAT-,



docdar-, cunmkar-, cyiabpar-, TUIPOKCUI-UOHBI, KATHOHBI aMMOHHS W HWOHBI H3yYCHHBIX
METAJUIOB, IMPUCYTCTBYIOIIME B BOJHBIX pAacTBOpPaX HEOPraHWYECKUX BEIIECTB; IPUMEHSATH
OCHOBHBIE OTEPAIIUN MBICIUTEIFHON ACATEIbHOCTH — aHAJIHU3 M CUHTE3, CPaBHEHUE, 00001IeHHeE,
CHUCTEMAaTU3alMI0, BBISBICHUE IPUYMHHO-CICACTBEHHBIX CBS3€d — I M3Y4YEHUS CBOMCTB
BEIIECTB M XMMHUYECKUX PEAKLUi, eCTECTBEHHO- Hay4YHbIE METOBI MO3HAHUS — HaOIIo/IeHue,
U3MepeHue, MOICTUPOBAaHUE, SKCIIEPUMEHT (PeasibHbIN U MBICICHHBIN).

Conepxxkanue yueOHOro nmpeamera

8 knacc
(68 uacos, 2 yaca 6 neoenio)

Tema 1. HauajibHble NOHATHSA U 3aKOHbI XUMHH. (21 yac)

Tena u BemecTBa. CBOMCTBA BEIIECTB. DTAJIOHHbIE (PU3NUECKHE CBONCTBA BEILIECTB.
Marepuana u marepuanoBefieHre. Poib XuMuu B )KM3HU COBpeMeHHOro olmiecTBa. OTHOLIEHNE
o01IecTBa K XUMHUH.: XeMOPHIUS H XeMO(pOoOusl.

Mertonpl n3ydenus xumun. HaOmronenue. Dxcnepument. MoaenupoBanue. Moaemnu
MaTepHUallbHbIE U 3HAKOBBIE WJIH CUMBOJIbHBIE.

I"a3b1. JKunkoctu. TBepasle BemecTsa. B3anmuble epexoibl MEXAY arperaTHbIMU
COCTOSIHUSIMH BEIIIECTBA: BO3TOHKA (CyOnmmMMaIus) u aecyoimmariusi, KOHISHCAHs U UCIIapeHue,
KpUCTAJIIIN3aLus U IUIABJICHUE.

®usnueckue sABiIeHUsA. YUCThIE BENIECTBA U CMECU. | OMOT€HHBIE U T€TEPOrE€HHBIE CMECH.
Cwmecu razoobpasHsle, )xujakue, TBepslie. CriocoObl pazesieHusl cMeceil: MeperoHka uin
JUCTUIIISALMS, OTCTauBaHue, (UIbTPOBAHUE, KPUCTAIIIN3alUs, BbITapuBaHue. XpoMaTorpadusi.
[TpumeHeHue 3TUX crocoOOB B 1a0OPATOPHOM MPAKTHKE, Ha MPOU3BOACTBE U B OBITY.

XuMHYecKue 3eMeHTbl. ATOM U MOJIeKyJbl. [IpocThie 1 cinoxkHbIe BelecTBa. AJTOTPONHS
Ha npuMepe Kuciopoaa. OCHOBHBIE MOJIOKEHUS aTOMHO-MOJIEKYJIIPHOTO yueHus. MoHBI.
BemecTBa MOJIEKYISIPHOTO M HEMOJIEKYJIIPHOTO CTPOEHUS.

3HakM (CUMBOJIbI) XMMUYECKUX 371eMeHTOB. HpOpMalus, KOTOpYyo HECYT 3HAKU
XUMHUYECKHX 3JIEMEHTOB. DTUMOJIOTHS Ha3BaHUI HEKOTOPBIX XMMHUYECKUX 31eMeHToB. [ICXD
J.1. MenneneeBa: KOpOTKOIIEPUOAHBIN U JUIMHHONIEPUOAHBIN BapuaHThl. [Iepruoasl U rpymisl.
['maBHas u mo6ouyHas noArpymnmbsl. OTHOCUTENIbHAS aTOMHAs Macca.

Xumnueckue Gopmyisl. Maaekcsl u ko3 duumentsr. OTHOCUTENbHAS MOJIEKYIpHAs
Macca. MaccoBast 10J11 XUMHYECKOT 0 3JIeMeHTa B coeAnHeHnn. HpopManus, KOTOpyIO HECYT
XUMHYECKHE (HOPMYIIBI.

BanentHocTts. CTpyKTypHBIE (DOPMYIIBI. XUMHYECKUE JIEMEHTHI C TIOCTOSSHHON U
NepPEeMEHHO BaJIeHTHOCTBIO. BpIBO (hopMyIibl coeiMHEeHus 10 BajleHTHOCTU. Onpenenenue
BaJICHTHOCTH XMMHUYECKOI0 3jieMeHTa 1o opmysie BemiectBa. CocTaBieHHe Ha3BaHUI
COEIMHEHUH, COCTOSALINX U3 JBYX XMMHUECKUX 3JIEMEHTOB, 110 BaJIEHTHOCTH. 3aKOH
ITOCTOSIHCTBA COCTABa BELIECTB.

XUMHYECKUE peakliui. PeareHTsl 1 NpoayKThl peakiuu. [Ipu3Haky XMMUYECKUX pPEeaKIIi.
VYcnoBus X NpOTEKaHMs U NpeKpalieHns. Peaknum ropenus. DK30TepMUYECKre U
SHJOTEPMUYECKHUE PEAKIIUH.

3aKOH COXpaHECHMsI MAaCChl BEIECTB. XUMHUYECKHAE ypaBHEHUA. COCTABIIEHNE XUMUYECKUX
ypaBHeHHA. THpOpMaIus, KOTOPYIO HECET XUMUYECKOe YpaBHEHHE.

Knaccugukaius XuMHUeCKUX peaklyii 10 COCTaBY M YMCIy PEareHTOB U NPOAYKTOB. THIIBI
XUMHUYECKHX peakiuil. Peakium coenuHenus, pa3ioxeHus, oOMeHa, 3amenienus. KatanuzaTopsl
Y KaTaJus.

JdemMoHCcTpaumu.



o Komnekuu MaTepuanoB U U3eIuil U3 HUX.
e Mogenu, ucnonb3yeMble Ha YpoKax (PU3KMKH, OUOJIOTUH U Teorpaduu.
e OOBbeMHBIE U MAPOCTEPKHEBBIE MOJENIN HEKOTOPHIX XUMUYECKUX BEILECTB.
e Mopenu KpUCTATUIMYECKUX PEHIETOK.
e CobOupanne mpubopa /I MOIy4eHHUs Ta30B U MIPOBEPKA €r0 Ha TePMETUYHOCTb.
o Bosronka cyxoro npaa, oga uinm HadTaIMHA.
e ArperaTHble€ COCTOSTHUS BOJIBL.
o Pa3zgenenue 1ByX HECMEUIMBAIOUINXCS KHUAKOCTEH C MOMOIIBIO JEIUTEIbHON
BOPOHKHU.
e VYcraHoBka aiis GUIBTPOBAHUS U €ro padoTa.
e VYcraHOBKa JAJis BbIIIApUBAHUS U €ro padboTa.
e Paznenenue kpacsiero BemecTa guoMacrepa ¢ ITOMOIIBI0 OyMaXXHOM
xpomarorpadumu.
e Mogenu annoTpONHbIX MOAU(UKAIINIA YTIEpoaa U CEpBhI.
« Tloprpers M.51. Bepuemuyca u JI.1. Menzeneesa.
o Koportkonepuoauslii u anmuHHonepruoHblid Bapuantsl [ICX0O J1.M1. Menaeneesa.
o KoHcTpynpoBaHue mapocTep>KHEBBIX MOJEIEH.
e Amnnapar Kunna.
o Pa3znoxenue Ouxpomara aMMOHHSI.
o B3aumoneicTBre COMAHON KUCIOTHI C IUHKOM.
o Ilonyuyenue ruapokcuaa Mmeau (2) u ero paznoKeHue Mpy HarpeBaHUU.
JlabopaTopHble ONBITHI.
1. O3HakoMJIEHHE C KOJUIEKLUel 1abopaTOPHOI MOCYAbI.
[TpoBepka npubopa A HOJy4eHHUs Ta30B Ha TEPMETHUYHOCTD.
[TpuroroBneHNE reTEPOr€HHON CMECH NTOPOILIKOB CEPHI U JKEJe3a U UX pa3/IeICHHUE.
B3aumoneiicTBre pacTBOPOB XJIOpHIa HATPUSI K HUTpaTa cepedpa.
[Tony4yenue ruapokcuia Meau (2) 1 ero B3auMoJIeHCTBHE C CEPHOM KHCIOTOM.
B3anmopeicTere pacTBOpa coAbl ¢ KHCIOTOM.
[TpoBepka 3akoHa COXpaHEHUS] MAaCChl BEIIECTB HAa IpUMEpPEe B3aUMOJIeHCTBUS
IIEJIOYN U KUCIIOTHI.
8. Pa3nosxeHue nepokcuaa BoJOpoO/a ¢ IOMOIIBIO OKCHIa MapraHua (4).
9. 3amMelieHHe KeIe30M MEU B METHOM KYyIIOpoce
IIpakTnyeckne padoThl.
1. 3HaKOMCTBO € JJabopaTopHbIM 000pynoBaHueM. [IpaBuina TexHUKHU 6€30MaCHOCTH NPU
pabote B kabuHeTe XuMun. HekoTopsie BUIBI padoT.
2. AHaIM3 TIOYBHI.

NouswnN

Tema 2. BaskHeiilue npeacraBuTe/Id HeOpraHuyeckux seulecrs. KoamuyecrBeHHbIe
oTHoueHus B xumum. (18 yacon)

CocraB Bo3ayxa. [Tonsitue 00 00beMHOI J10J1€ KOMIIOHEHTA MPUPOJHOM ra30BOM CMECH —
BO31yXxa. Pacuer 00bemMa KOMIIOHEHTA T'a30BOM CMeCH MO ero 00beMHOM J01e 1 HA00O0POT.

Kucnopon. O3on. [Tonyuenune kucnopoaa. Cobupanue u pacrno3HaBaHUE KHCIOPO/IaA.
XVMHYECKHE CBOWCTBA KMCIOPO/1a: B3aMMOJEICTBHE ¢ METAJIJIAMH, HEMETAJJIAMH U CJIOKHBIMU
BemecTtBamu. [Ipumenenne kucnopona. Kpyrosopor kucnopona B npupoze.

Oxcunpl. Ob6pa3zoBaHue Ha3BaHUN OKCHIOB 10 UX (hopmynam. CocraBienue Gopmyi
OKCHJOB 10 Ha3BaHUAM. [IpencraBuTenn OKCHIOB: BOJA, YIJIEKUCIIBINA ra3, HETalleHas U3BECTh.

Bonopoa B npupone. ®uznueckrue U XUMUYECKHE CBOMCTBA BOAOPOAA, €TI0 IMOJyYCHUE U
IIPUMEHEHHE.

Kucnotsl, ux cocras u knaccudukamus. Maruouropsl. Tabnuna pactBopumoctu. ComstHast
Y CEpHAas KACJIOTHI, UX CBOWCTBA U IPUMEHEHHE.



Counu, ux coctas 1 Ha3BaHMs. PacTBopuMocTs coneld B Boze. [IpencraBurenu conei:
XJIOpU HaTpus, KapOoHAT HaTpusl, pocdaT KaabIusl.

[TocTostnuas ABoraapo. KonuuectBo Bemectsa. Monb. Monsipaast macca. KpaTHbie
€MHULbI U3MEPEHUS KOJIMYECTBA BEUIECTBA — MUJUIMMOJIb U KHUJIOMOJIb, MUJUIUMOJISIPHAS U
KUJIOMOJISIPHAsl Macchl BEUIECTB (03HAKOMHTEJIBHO).

PacueTsl ¢ ucnoap30BaHNEM HNOHITHI «KOJIUYECTBO BEIIECTBAY, «MOJIIPHAs Maccay,
«MOCTOsIHHASE ABOrazpo» (1Mo ajJropurmy).

3akoH ABoraapo. MossipHbIi 00beM ra3000pa3HbIX BemecTB. OTHOCUTENbHAS TUIOTHOCTh
OJIHOIO ra3sa Iio Apyromy.

. KpatHble eqHUIBI U3MEPEHUS KOJIMYECTBA BEIIECTBA — MUJLIUMOJISIPHBIN U
KHAJIOMOJISIPHBINA 00BEMBI Ta30B.

PacueTsl ¢ ncnonb30BaHNEM MOHITHI «KOJIUYECTBO BEIIECTBAY, «MOJIIPHAS MAcCay,
«MOJISIPHBIN 00bEM ra30B», «UUCIO0 ABOTagpo».

I'unpocdepa. KpyroBopoT Boasl B ipupoae. Pu3nveckre U XUMHUECKHUE CBOICTBA BOJIBI:
B3aUMOJICVCTBUE C OKCUAAMM.

OcHoBaHus, ux cocras. PacTBopuMocTh OCHOBaHUH B BOJE. MI3MeHEHHE OKpacKu
WHJIUKAaTOPOB B LIEIOYHOM cpene. [IpencraBurenu menodei: THAPOKCUIbI HATPUS, KAIUS U
KaJIbLIMSL.

PactBoputens u pactBopenHoe BemectBo. PactBopsl. PactBopenue. ['mapatel. Maccoas
JI0JIs1 pACTBOPEHHOTO BEIIECTBA. PacyeTsl, CBA3aHHBIE C UCIIOIb30BAHUEM MOHSITHS» MaccoBast
JI0JIs1 pACTBOPEHHOT'O BELIECTBAY.

JdeMoHcTpanum.
o [lonyuenue kucaopoaa pazioKeHUEM IEPMAHTaHATA KaJIUsl U IIEPOKCHIA
BOZIOpOAA.

o CobupaHue METO/I0M BBHITECHEHHS BO3yXa U BOJIBL.
o Pacno3naBanue kuciaopona.
o [‘openue maruus, sxenesa, yris cepsl U pochopa B KUCTOPOJIE.
o Komreknus okcuoB.
o Ilonmyuyenue, cobupanue, pacrnozHaBaHHe BOJOPOJA.
o T'openue Bogopona.
e BsaumopaeiicTBre BOAOpOJa C OKCHIOM MEH.
o Komnnexus MuHepanbHbIX KHCIOT.
o IIpaBuio pazbaBieHust CEpHOM KUCIOTHI.
o Komnekuus conei.
e Tabnuia pacTBOPUMOCTH OCHOBaHUI, KMCIIOT U COJiel B BOJIE.
e Hexkoropblie MeTasibl, HEMETaJIbl U COETMHEHUS KOJIMYECTBOM BellecTna B 1
MOJIb.
o Komneknusa ocHOBaHUH.
JlaGopaTopHbIe ONBITHI.
10. [TomyTHEHNE N3BECTKOBOW BOJBI IPU IIPOITYCKAHUM YIVIEKUCIIOTO rasa.
11. [lony4yeHue BonOpoa B3aUMOICHCTBUEM IIUHKA U COJISTHON KHUCIIOTHI.
12. Pacnio3HaBaHu€ KUCIOT UHAUKATOPAMH.
13. V3MeHeHHne OKpacku MHIMKATOPOB B IIEJIOYHOU cpefie.
14. O3HaKOMIJICHHE C ITpenapaTaMy JJOMaIIHEN WIN IIKOJIbHOM aTeUYKH — pacTBOPaMH
NEPOKCH/IA BOJIOPO/IA, CHMPTOBOM HACTOWKH MOJa U HAIIATBIPHOTO CIUPTA.
IpakTnyeckne padoThbl.
3. [lomyuenue, cobupaHue U pacrio3HaBaHUE KHCIOPOA.
4. Ilonyuenue, cobupaHue U pacro3HaBaHUE BOAOPO/A.
5. IIpurorosieHue pacTBOPOB COJIEH C UX 3aJaHHOU MAacCOBOM JOJICH.

Tema 3. OcHOBHBIE KJIACCHI HEOpraHuveckux coeanHenmii. (11 yacos)



O06o0mIeHne cBefeHmit 00 OKCHIaX, NX KIacCU(pUKAIlUU, Ha3BaHUSAX U cBOMcTBax. CrocoOb
MOJIYYEHUS] OKCUIIOB.

OcHoBanwusl, UX K1accu(uKaiys, Ha3BaHMs U CBOMCTBa. B3auMo ielicTBUE C KUCIOTaMH,
KHUCJIOTHBIMH OKCHUJAMH U cOJIAMU. PaznoskeHue HepacTBOPUMBIX OcHOBaHUI. CriocoObl
MOJYy4YECHUSI OCHOBAHUM.

Kucnotsl, ux xnaccuduxanus u HazBanus. O01IMe XUMHYECKHUE CBOMCTBA KUCIIOT.
B3aumoseiicTBuE KUCIOT C METalNIaMU. DJIEKTPOXUMHUUYECKUHN Psii HAIIPSYKEHUN METAJUIOB.
B3auMozeiicTBrEe KHCIIOT C OKCUAAMHU METAILIOB. B3auMoneiicTBue KUCIOT C OCHOBAaHUSAMU —
peaxuus HelTpanusanuu. Bzaumoneicteue kuciot ¢ cosaMmu. ITomyuenne 0eckucIopoIHbIX U
KHCIJIOPOJCOAECPHKALINX KUCIIOT.

Counn, ux kiaccudukanus U cBoiicTBa. BzaumoseiicTBue coneii ¢ MeTaiaMu, OCOOEHHOCTH
3THUX peakiuid. B3anmoneicTBue conem ¢ ConsiMH.

I'eneTndeckue psabl MeTauia 1 HeMerauia. ['eneTndeckas cBsi3b MEKIy Kiaccamu
HEOPraHUYECKHUX BEILIECTB.

JlaGopaTopHble ONBITHI.
15. B3aumojelicTBrE OKCH/IA KAJIbIUS C BOJIOM.
16. [lomyTHEHNE N3BECTKOBOW BOJBI.
17. Peakuust HeUTpaIu3aluu.
18. [lonyuenue runpokcuia Mmeau (2) 1 ero B3auMoJIeCTBUE C KUCIOTOM.
19. Paznoxxenue ruapokcuaa Mmeau (2) mpu HarpeBaHUU.
20. B3aumonencTBUe KUCIOT C METAJUIAMM.
21. B3aumoencTBre KUCIOT C COJISIMHU.
22. O3HaKOMJIEHUE C KOJUIEKIEN COJEH.
23. B3aumopneiictBue cynbdarta Menu (2) ¢ xKene30M.
24. B3auMOIECTBHUE COJIEN C COJIIMH.
25. ['eHeTnuecKas CBsA3b Ha IPUMEPE COEAMHEHUN MEIH.
IIpakTHyeckue padoTsl.
6. PerieHue skcriepuMeHTaIbHbIX 3a/1a4.
Tema 4. [lepuoanueckuii 3axon u Ilepuoanyeckas cucrema xumudeckux iementos JI.U.
MenpesieeBa u ctpoenue aroma. (8 4acoB)

EcTecTBeHHBIE CEMENCTBA XUMUUYECKHUX JIEMEHTOB: IIEJIOYHBIE U IIEIOYHO3EMENBHBIE
METAaJIJIbl, TaJIOTE€HbI, UHEPTHBIE ra3bl. AM(OTEPHOCTh. AM(OTEPHBIE OKCHUIIBI U THAPOKCHIBI
(o3HakoMuUTENbHO). KOMIUIEKCHBIE CONM (03HAKOMHUTEIBHO).

Otxpeitue .M. Menneneessim 113 n cozpanne um IICXO.

ATOMBI KaK (popMa CyIIeCTBOBaHUS XMMHUECKUX 3J1eMEHTOB. OCHOBHBIE CBE/ICHUS O
CTpOeHUH aToMOB. JloKa3aTenbCcTBa CIOKHOCTH CTpoeHus aToMoB. OnbITHl Pesepdopaa.
IInaneTapHas MOJI€b CTPOCHHUS ATOMOB.

CocraB aTOMHBIX s/Iep: TPOTOHBI, HEUTPOHBL. OTHOCUTENbHAS aTOMHAas Macca. BzaumocBsizb
MOHATUH TIPOTOHY», KHEUTPOH», KOTHOCUTEIIbHAS aTOMHAs Maccay.

Mukpomup. DIEKTPOHBL. CTPOECHUE FIEKTPOHHBIX YPOBHEH aTOMOB XUMHUUYECKHUX 3JIEMEHTOB

NoNe 1-20. [TonsiTHE 0 3aBEPIIEHHOM 2JIEKTPOHHOM YPOBHE.

N3oronsl (03HakomMuTenbHO). Ousnyeckuii cMbici cUMBOJIMKY [leproanyueckoi cucTeMsl.
CoBpemenHnas popmynupoBka [13. I3meHneHnus cBOWCTB 3JIEMEHTOB B MEPUOIAX U TPyMIax, KakK
(GYHKIHS CTPOCHUS DIEKTPOHHBIX 000JI0UEK aTOMOB.

XapakTepuCcTHKa 3JIEMEHTAa-MeTajlla U 3JIEMEHTa-HeMEeTaJula 110 uX nojoxenuro B [ICXD
JI.1. MenpeneeBa.

JdemMoHCcTpaumu.

o Paznuunsie popmsbl Tabmmn I1C.
e Mopgenuposanue nocrpoenus I1C JI,11. Menneneesa.
e Mojenu aTOMOB XUMHUYECKHUX 3JI€MEHTOB.

e Mojenu aToMOB 3J€MEHTOB | — 3 Iepruo0B.
JlabGopaTopHbIe ONBITHI.



26. [Tony4yenue am(pOTepHOrO THUAPOKCHIA U UCCIICAOBAHUE €TI0 CBOMCTB.

Tema 5. Xumudeckasi cBsi3b. OKHCIUTEIbHO-BOCCTAHOBUTEIbHBIE peakuuu. (10 yacos)

Honnast xumuueckast cBsi3b. MloHbI, 00pa3oBaHHbIE aTOMAMH METAJLJIOB U HEMETAJLIOB.
Cxembl 00pa30BaHMs MOHHOM CBS3U JJIsl OMHAPHBIX coenHEHHN. IOHHBIE KpUCTAUTMYECKHE
pelieTky U (pu3nYecKre CBOMCTBA BELIECTB C 3TUM THIOM peeTku. [lonarue o popmynbHOI
€JIMHULIC BEIECTBA.

KoBanentHnas xummuueckast CBsi3b. JJIEKTPOHHBIE U CTPYKTYpHBbIE hopMyiibl. KoBanenTHas
HenoysipHast cBsA3b. CxeMbl 00pa30BaHKs KOBAICHTHOM CBSI3H JUIsi OMHAPHBIX COCIMHEHUH.
MouekyisspHbIE U ATOMHBIE KPUCTAJUIMYECKHE PEMIETKH, U CBOMCTBA BEILIECTB C 3TUM TUIIOM
penIeToK (03HAKOMUTEJILHO).

DIIEKTPOOTPULIATENBLHOCTh. P a5iekTpooTpunarensHocTu. KoBaneHTHas nosisipHas
XUMHUecKast cBsi3b. Cxembl 00pa30oBaHMsI KOBAJIEHTHOW MOJIIPHON CBSA3H JUIsl OMHAPHBIX
COeIMHEHUI. MOJeKyIsIpHbIE U ATOMHBIE KPUCTAITIMYECKUE PEIIETKH, CBOMCTBA BELIECTB C ITUM
THIIOM PEIIETOK.

Meramueckass XMMUYECKasi CBA3b U METAJNIMUECKasi KpUcTajuinueckas peumierka. CBoiicTBa
BEILECTB C TUM THUIIOM PEIIETOK (03HAKOMMTEJIBbHO). EnnHas npupoa XMMUYECKUX CBA3EH.

Crenensb okucinenus. CpaBHEHUE CTEIIEHEW OKUCIEHU U BaJleHTHOCTH. [IpaBuiia pacuera
CTETIEHU OKUCIICHUS 110 POPMYJIaM XUMHUYECKUX COCTUHEHUN.

OKHMCIHUTENbHO-BOCCTAHOBUTENbHBIE peaknu. OnpeesieHre CTeNeHe OKUCICHUS 115
9JIEMEHTOB, 0OPA3YIONINX BEIIECTBA PA3HBIX KJIACCOB. Peakiy noHHOTrO0 0OMEHa 1
OKHCIIUTEIbHO-BOCCTAHOBUTENbHBIE peakuu. COCTaBIeHUE YPAaBHEHUI OKUCIUTEIBHO-
BOCCTAaHOBUTEJIBHBIX PEAKITUH METOJOM JICKTPOHHOTO OaslaHca (03HAKOMHUTEIbHO).

JdeMoHcTpanmnm.

e BuneodparmenTs! u cnaiiapl «loHHas XUMHUYECKask CBA3bY.

o Komreknus BemecTs ¢ MOHHOM CBSA3bIO.

e Moenu HOHHBIX KPUCTAIUNINYECKHUX PEIIETOK.

o Buneodparments! u cnaiiasl «KoBalleHTHas XUMUYECKask CBSI3bY.

° KOJ'IJ'ICKI_II/ISI BCIICCTB MOJICKYIISIDHOT'O U ATOMHOI'O CTPOCHU . MOI[GJ'II/I
MOJICKYJIAPHBIX U ATOMHBIX KPUCTAJUIMYCCKUX PCHICTOK.

o Crmaligel «MeTamanueckass XUMHUUYECKAS CBI3bY.
o Komneknus «MeTajisl U CIIIaBbI»
e BsaunmoaeiicTBHe IIUHKA C CEPHOM U COJITHOM KHCIOTOM, XJIOPUIOM MEJIH.

9 knacc
(66 uacos, 2 uaca ¢ neoenro)

Tema 1. IloBTOpeHune u 0600meHne cBegeHnil Kypca 8 kiacca. Xumunueckue peakuuu (7
4acoB)

bunapupie coeguHenus. OKCHUIBI coJie0Opa3yroIue W HecosneoOpasyromue. [ uapoKCHIbL:
OCHOBaHUs, aM(pOTepHbIE, KUCIOThL. CpeIHNe, KUCITBIE, OCHOBHBIE COJIH.

O06oO0menne cBeIeHU 0 XMMHUYECKHX peaknuax. Kiaccupukarums XUMHYECKUX PEaKIHil 1o
pa3MYHBIM OCHOBAHMSIM: COCTaBY M YHCIY pEardpyroluxX H 0O0pa3yIolIuxcs BeIIeCTB,
TerioBoMy  3(dekTy, HampaBlIeHHWIO, W3MEHEHHIO CTEMEeHEeW OKHUCICHHS DJIEMEHTOB,
00pa3yroNIuX pearupyromire BemecTna,

¢daze, UCTOIB30BaHNUIO KaTanu3aTopa. [IoHATHE O CKOPOCTH XMMHYECKOW peakiuu. DakTopsl,
BIUSIONINE HA CKOPOCTh XUMHUYECKHX pEaKIHid: TPUPOJa PEearupyromux BeIecTB, HX
KOHIEHTpalusl, TeMIIepaTypa, IIoua/lb COMPUKOCHOBEHMS, HalHuue Katanuzaropa. Karamus.
JleMoHCTpanuu

O3HakoMJIEHHE ¢ KOJUIEKIIUSIMH METaJJIOB U HEMETAJLJIOB.

O3HaKOMJIEHHUE C KOJUICKIIUSIMHA OKCHOB, KHUCIIOT U COJICH.



3aBUCUMOCTH CKOPOCTH XUMHUYECKOW PEAKLIUU OT MPUPOJIBI PEarupyroniX BEIIeCTB.
3aBUCHUMOCTbH CKOPOCTH XUMHUYECKON PEAKIMK OT KOHIIEHTPAIMK Pearupyromnux BemecTs.
3aBUCHUMOCTb CKOPOCTH XHMHYECKOW peakUuu OT IUIOLIaJN CONPUKOCHOBEHUS pEarupyromux
BEIIECTB («KHUTIAIINAN CII0M»).

3aBUCHUMOCTb CKOPOCTH XMMHUUYECKON PEAKIIMK OT TEMIIEPATYPbl pEarupyrOIINX BELIECTB.
JlaGopaTopHble ONBITHI

1.BzaumopeiicTBe aMMHuaKa U XJIOPOBOJIOPOIA.

2. Peakuus HeUTpanu3amuu.

3. HaGmoienue TemioBoro 3pQexra peakuuu HeuTpaan3alyi.

4. BzanmopericTBre cepHO KUCIOTHI ¢ okcuioM meau (II).

5. Pa3noxkeHue nepokcuaa BOJ0OPO/ia C MOMOIIBIO KaTanassl KapTodens

6. 3aBUCHMOCTh CKOPOCTHM XHUMHUYECKOW pPEaKIMH OT MPHUPOAbI pEarupyroliux BelIeCTB Ha
nprMepe B3aUMOJCHCTBUSI PacTBOPOB THOCYJb(haTa HATpUs W Xjopuaa Oapusi, THOCynb(dara
HATPUS U COJISTHOM KUCIIOTHI.

7. 3aBHCUMOCTh CKOPOCTM XHMHUYECKOH pEaKIUW OT TMPHPOABI METAUIOB TpPH HX
B3aMMOJICHCTBHH C COJISTHOM KHCIIOTOM.

8. 3aBUCHMOCTb CKOPOCTH XUMHUECKOH peaKLUU OT MPUPOABI KUCIOT pU

B3aMMOJICHCTBUH HUX C JKEJIE30M.

9. 3aBHCUMOCTbh CKOPOCTH XMMHUYECKON PEAKIIMU OT TEMIIEPATYPBhI.

10. 3aBUCUMOCTH CKOPOCTU XMMHUUYECKOM peakluy OT KOHIICHTPAIUH.

11. 3aBUCHMMOCTHP CKOPOCTM XUMHYECKOM peakuuud OT IUIOMIAJUd  CONPUKOCHOBEHUS
pearupyromux BemecTB.

12. 3aBUCUMOCTbH CKOPOCTH XUMUYECKON PEaKklMK OT KaTaau3aTropa.

Tema 2. Xumuueckue peakuuu B pactpopax (10uacos)

[TonsiTrie 00 MEKTPONUTUIECKON TUCCOLUAIIUU. DIEKTPOIUTHI U HEDNIEKTPOIUTHL. MeXxaHu3m
JIUCCOITUAIIAH AJIEKTPOIUTOB C PA3IMUYHBIM XapaKTEPOM CBSI3H.

[TonsiTrie 00 AMEKTPONUTUIECKON JUCCOIUAIINHN. DIEKTPOIUTHI U HEANIEKTPOIUTHL. MeXaHu3m
JTUCCOITUAITAH DJIEKTPOIUTOB C PA3JIMYHBIM XapaKTepoM CBs3U. CTENeHb YJIEKTPOIUTUYECKON
mucconuaiuu. CUbHbIE U c1a0ble SJIeKTPOIHTHI.

OCHOBHBIE TIOJIOKEHUST TEOPUU IIEKTPOIUTHUYECKOM Aucconnanuu. Kimaccudukaims HOHOB U UX
cBoiicTBa. KHcnoThl, OCHOBaHMS U CONM KaK AIEKTPONUTHI. VX Knaccudukamus u Juccoryanusl.
OO01mre XUMHYECKHE CBOMCTBA KUCIOT: U3MEHEHHE OKPACKH MHAMKATOPOB, B3aUMOJICUCTBHE C
METaJUIaMH, OKCUJIAMH U TUAPOKCUAAMHI METAIIIOB U COJISIMH.

MounekynsipHble 1 HOHHBIE (TTOJIHBIE U COKPAILICHHBIE) YPaBHEHUS peakMid. XUMUYECKHUI CMBICIT
COKpAIICHHBIX YpaBHEHHUI. YCIIOBUS MPOTEKAHMS PEAKIUN MEXAY SIEKTPOJIUTAMU JI0 KOHIA.
Psg akTHBHOCTH METaIJIOB.

OOmuye XUMHYECKHE CBOMCTBA IIEIOYEH: B3aUMOJCHCTBHE C KHCIOTAMH, OKCHUIAMH
HeMeTauioB, coysiMu.  OOmue XUMHUYECKHE CBOWMCTBA  HEPACTBOPUMBIX  OCHOBAHUMA:
B3aUMO/ICHCTBUE C KUCIOTAMH, PA3JIOKEHUE IIPU HATPEBAHUU.

OO0me XMMHUYECKUE CBOMCTBA CpPEIHUX COJICH: B3aMMOJICUCTBHE C KHCJIOTAMH, IIEIOYAMH,
COJIIMHU U MeTalljlaMHu. B3auMoieiicTBHEe KUCIIBIX COJICH CO IeI0YaMu.

[uaponmns3, kak OOMEHHOE B3aMMOJCWCTBHE COJEH ¢ BOAOW. ['MIpPOIM3 COMM CHUIBHOTO
OCHOBaHUs U claboi KUcHoThl. ['uaponu3 comu ciadoro OCHOBaHUS U CHIIbHOM KucnoThl. [lkana
pH.

CBoiicTBa KHCJIOT, OCHOBAHMI, OKCHJIOB M COJI€M B CBET€ TEOPUHU IIEKTPOIUTUUYECKON
JIUCCOLIMAIMN U OKUCIUTETbHO-BOCCTAHOBUTEIBHBIX PEAKIIUH.

JleMoHCTpanMu.

UcnpiTanue BemecTB W MX  pPacTBOPOB  Ha  BJIEKTPONPOBOJHOCTh.  3aBUCHUMOCTH
AIEKTPONPOBOAHOCTH

YKCYCHOM KHUCJIOTHI OT KOHUEHTpAIMU. J[BUKEHHE OKPAIIEHHBIX HOHOB B AJIEKTPUYECKOM ITOJIE.
Ornpezenenne xapakrepa Cpe/ibl B pacTBOpax CoJeH.



JlabopaTopHble ONBITHI.

13. Aucconmarius cinadbIX 3JEKTPOJIMUTOB HA TPUMEPE YKCYCHON KHCIIOTHI.

14. '3ameHeHue OKpacKy MHIUKATOPOB B KUCIOTHOM Cpejie.

15.Peakius HeMTpaIM3alUK pAcTBOPA IICJIOYU PA3IUUYHBIMU KUCITOTAMU.

16. ITonyuyenue runpoxcuaa meau(ll) u ero B3aumoielicTBrE ¢ pa3IUYHBIMU KUCIOTAMH.
17. BzaumoaeiicTBHE CHIIBHBIX KUCTOT ¢ okcuaoM meau(1l).

18-20. B3zanmopenicTBUE KUCIOT C METAJIIIAMU.

21. KauecTtBeHHas peakiys Ha KapOOHAT-HOH.

22. IlonyyeHue cTyiHI KPEMHUEBOI KUCIIOTHI.

23. KayecTBeHHas peakius Ha XJIOPH/- WIN CyIb(haT-MOHbI

24. I3MeHeHue OKpacKyu MHIUKATOPOB B IIEJIOUHON CpeEJie.

25. BzaumopeicTBe MIEI0UeH C YIJICKUCIIBIM Fa30M.

26. KauecTBeHHas peakiys Ha KATHOH aMMOHHUS.

27. llonyuyenue ruapokcuaa meau(Il) u ero paznoxenue.

28. BzaumopeiicTBue KapOOHATOB C KUCIOTAMU.

29. Ilonyuyenue ruapokcua xxemneza(Ill).

30. B3anmoneiicTre xene3a ¢ pactBopom cynbdara mean(ll)

IpakTnyeckne padoThl

1.IIpaktuueckas pabora Nel  «PemeHue  SKCHEpUMEHTANbHBIX  3a7ad MO  TeMe
«ONEeKTPONUTUYECKAs TUCCOIHALIHI.

Tema 3. HemeTauibl u UX coefuHeHus (26 yacos)

CtpoeHue aToOMOB HEMETAILJIOB U UX MosoxkeHue B [lepuoanueckoii cucreme. Psin
3JIEKTPOOTPULATENBHOCTH. KpucTamnueckue pemeTkd HEMETauIOB — IPOCThIX BEIIECTB.
Annorponus u e¢ npuuuHbl. u3znyeckue cBoiicTBa HeMeTauioB. OOIIMe XUMUUECKHE CBONCTBA
HEMETAJUIOB: OKUCIUTENIbHBIE 1 BOCCTAHOBUTENIbHBIE.

["asorensl, CTpOEHUE UX aTOMOB U MOJIEKYJ. DU3NYECKHE U XMMHUYECKHNE CBONCTBA TAJIOTCHOB.
3aKOHOMEPHOCTH HW3MEHEHHUs CBOMCTB TaJIOTEHOB B 3aBUCHUMOCTH OT HX IIOJIOKEHUS B
[Tepuonunueckoii cucreme. HaxoxkaeHune rajJoreHOB B MPUPOJAE U UX TOJNyYCHHE. 3HAYEHUE U
MPUMEHEHHUE TaJIOT€HOB.

[asioreHOBOIOPOZIBI W COOTBETCTBYIOIIME MM KHCJIOTBHI:  TUIABUKOBAas,  COJISTHAs,
OpomoBoJOpoiHasi, WoAoBoAOpoaHas. ['amoreHuapl. KauecTBeHHBIE peaklMU Ha TaJOTeHU-
noHsbl. [I[puMeHeHne coeTuHEeHn TaIOTeHOB U UX Ouosiorudeckas poJib. OO0Ias XxapakTepuCcTHKa
251eMeHTOB VIA-Tpynsl.

Cepa B mpupoie U e¢ mMoiydyeHue. AJUIOTPONHbIE MOIU(HUKAUU Cepbl U HMX CBOMCTBA.
XUMHYECKUE CBOICTBA cepbl U e¢ mnpuMeHeHue. CepoBOJOPOA: CTPOEHUE MOJIEKYJIbI,
bu3nYecKne M XMMHUYECKHE CBOMCTBA, TOJydeHHE W 3HadyeHne. CepoBOAOPOIHAS KHUCIIOTA.
Cynbduabl 1 ux 3HaueHue. JIroMuHODOPEI.

Oxkcua cepri(IV), cepruucras kuciora, cynbputel. KauecTBeHHas peakius Ha Cyab(QUT-HOH.
Oxkcup cepoi(VI), cepHas kucnota, cynbdatsl. Kpuctamnoruapatel. KauecTBeHHas peakius Ha
cynbdaT-uoH.

CepHast KuCJIOTa — CHJBHBIN dekTponuT. CBONCTBa pa30aBICHHOW CEpHOW KHCIOTHI, Kak
TUMMYHON KHUCJIOTHI: B3aMMOJICHCTBHE C META/NIaMH, OCHOBHBIMH U aM(OTEPHBIMH OKCHJIaMH,
OCHOBaHUSMHU M aM(OTEPHBIMH THAPOKCUAAMHU, colsiMu. KauecTBeHHas peakius Ha cynbdar-
WOH.

OO01mas XxapakTepuCTHKa JIEMEHTOB V A-TpYIIIbI.

A30T, cTpOoeHME aTOMa U MOJIEKYJIbl. DU3NYECKHe U XUMUYECKHE CBOWCTBA U IPUMEHEHHE a30Ta.
A3OT B IpHUpoJie ¥ €r0 OMOJIOTHYECKas POJIb.

AMMMaK, CTPOCHHE MOJIEKYJIbI U (PU3MUECKHE CBOMCTBA. AMMUaYHas BOJIa, HAIIATBIPHBIN CIIUPT,
ruapaT aMMuaka. JlOHOpHO-aKIENTOPHBIH MeXaHu3M oOpa3oBaHUS KaTHOHA AaMMOHUSL.
BoccranoBurenbHble cBOiCTBa amMmMmuaka. ColM aMMOHMS M MX NpuMeHeHue. KauecTBeHHas
peakius Ha KaTUOH aMMOHHS.



Oxcuzpl a30Ta: HECoJeoOpasyrolue U KUCIOTHBIC. A30THCTash KUCIOTa U HUTPHUTHL. A30THas
KHUCJIOTa, €€ MOoJIy4eHue U cBoiicTBa. HuTparsl.

®ochop, crpoerme artoma amnorponus. Dochumbl. Dochun. Oxcun docdhopa(V) u
oprodochopnas kucinota. Docdarel. DochopHbie ynodpeHus. HCEKTUITUIBI.

OOmast xapakTepucTHKa 31eMeHTOB IV A-Tpynmnbl: 0COOEHHOCTH CTPOSHHS aTOMOB, IMPOCTBIX
BEIIECTB U COCIUHEHUI B 3aBUCMOCTHU OT IOJIOKEHUs 31eMeHTOB B [lepuoanueckoii cucreme.
Yrnepon. AmnorpornHbie Moaudukaruu: anmas, rpaput. AMOpQHBIA YIIIepoq M €ro copra:
caka, AaKTUBHUPOBAHHBIM  yromb. AjacopOuusa. XUMHYECKHE€  CBOWMCTBAa  yriepoja.
Kokcoxumuueckoe mpou3BoacTBO U ero npoaykuus. Kapouast .Okcun yriepona(ll): crpoenue
MOJIEKYJIbI, MTOoJIydeHue u ero cpoictBa. Oxcun yriuepona(IV): crpoenne MoaeKkyibl, OTydeHUE
U €ro CBOMCTBA. YroJjbHas KucioTa. Coau yroJbHOW KUCIOTHI: KapOOHATHI M THIPOKAPOOHATHL.
TexHuueckasi ¥ MUIEBask COJA.

Heoprannueckue u oOpraHmdyeckue BelIECTBA. YTIJIEBOAOPOJbl. XHMUYECKOE CTPOCHHUE
OpPraHMYECKUX BEIIECTB, KaK MOPSI0K COeIMHEHUSI aTOMOB B MOJIEKYJIe IO BaJleHTHOCTU. MeTaH,
3TaH, Kak NpEJeNbHbIE YIJIEBOJOPOAbl. OTWJIEH U  alleTWIeH, KakK HenpeaesbHble
(HeHachIILIEHHBIE)  yriaeBoaopoAbl. ['opeHueyriaeBonoponoB. KauecTBeHHBIE peakiuu Ha
HENpeaeNbHbIE  COCIMHEHUS. OTWIOBBIM  CHOUPT, €ro MOJy4YeHHE, [PUMEHEHHE U
dbusnonorunueckoe neicTBue. TpexaToMHbIA cnupT raunepuH. KauecTBeHHas peakuus Ha
MHOT0aTOMHBIE CIUPTHI. YKCYCHAs — [IPEICTaBUTENb Ki1acca KapOOHOBBIX KUCIIOT.

Kpemnuii, crpoenue ero aroma u csorictsa. Kpemuuit B npupoze. Cununuast u cunad. Okcuj
kpemHusA(IV). KpemHueBast kuciora u €€ CoJH.

[TpousBoaCTBO cTekia M LeMeHTa. [IpoayKiusi CHIMKAaTHON MPOMBIIUIEHHOCTH: ONTHYECKOE
BOJIOKHO, KepamuKa, hapdop, pasHc.

Hewmerannsl B npupoge. OpakiimoHHas MEPEroHKa XUAKOTO BO3AyXa KakK CIOCO0 MOTy4YeHHS
KHCIIOpoJia, a3zoTa, aproHa. [lomyduenume docdhopa, KpemHUs, XJopa, HOJAA. DIEKTPOIU3
pacTBOpPOB.

[TosryueHue cepHOM KUCIOTHI: ChIPhE, XUMU3M, TEXHOJIIOTUYECKasi CXEMa, METO/] KUIISLIETo CIos,
MPUHIIMIIB TEIUI00OMeHa, MPOTUBOTOKa W mupkymsuuu. Oneym. [Ipom3BoacTBO ammmaka:
CBIPBE, XUMHU3M, TEXHOJIOTUYECKas CXEMA.

JleMoHCTpanuu

Konnexkuust HemeramioB. ['opeHne HemeTauioB — TMPOCTHIX BELIECTB: cepbl, (ocdopa,
JIPEBECHOTO YIJIA.

OO0pa31bl raJoreHoB - IPOCTHIX BEIIECTB.

BzaunmopeiicTBie ragoreHoB ¢ MeTalsiaMu. BeiTecHeHHe XJiopa OpOMOM WIIM HOJa U3 PacTBOPOB
ux cosel .Kotekius npupoaHbIX COEIMHEHUH XJ10pa.

BsaumonerictBue ceprl ¢ MeTaimamu. ['opeHue ceprl B KHCIOpOIE

Konnekuust cynbpunnbix pya. Mojenu KpucTalIn4ecKuX peleToK HEMETaUIOB: aTOMHBIE U
MOJIEKYJISIPHBIE.

KauectBennast peakiuss Ha cyiab(uI-MOH . B3aumonelicTBHe KOHLIEHTPUPOBAHHOM CEpHOMN
KACIOTHl ¢ Menapto. OOyriMBaHWE OPraHMYECKUX BEIIECTB KOHIEHTPUPOBAHHOW CepHOU
kuciotoit. Jluarpamma «CoctaB Bo3ayxay. [lonyuenue, coOnpanue u pacrio3HaBaHUE aMMHAKa.
Paznoxenne Ouxpomara aMMoHUs. B3anMmojeiicTBre KOHIIEHTPHUPOBAHHOW a30THOM KHUCIOTHI C
MeIbIo.

OO0pa3upl npupoaHbIx coeanHeHuil ¢ocdopa. ['openue docdopa Ha BO3Ayxe U B KHCIOPOJE.
[Tomyyenue Genmoro ¢ocdopa u ucnpiTanue ero cBoMcTB . Kommekiusa «O0pa3isl TpUpOTHBIX
coenunenuit yranepona» .Iloptper H. JI. 3enunckoro. IlornomnieHne akTUBUPOBAHHBIM YIIEM
PacTBOPCHHBIX BEILIECTB WJIM ra3o0B.

Mopnenu MoJeKyn MeTaHa, dTaHa, dTHIICHA M alleTUIeHa. B3anmoseiicTBue sTuieHa ¢ OpoMHOMI
BOJIOM M PacTBOPOM IMepMaHraHara kaius. OOmpe XMMUYECKHe CBOMCTBA KUCIIOT Ha MPUMEpE
YKCYCHOU KHCIIOTBI.

KauectBennast peakuus Ha MHoroaToMmHble crnupThl. Komiekmus «OO0pa3ibl HpUPOTHBIX
coenuHeHUN KpeMHUs». KoJutekius cTekna, KepaMruKe, [IEMEHTa U U3enuii u3 HuX. Komiekus



OPOAYKIMH CHJIMKATHOM IPOMBIIUIEHHOCTH. Buneodpparmentsl u cnaiiasl «lIponsBoacTso
CTEKJIa U LIEMEHTa.

Komneknust  «IIpupoaHpie  cOeqMHEHUS HEMETauIoBY». BuaeodparmMeHTbI U Claiiabl
«PpaklMOHHAsA TMEperoHKa XHJIKOro Bo3ayxa» Buaeopparmentsr u cnaiiasl «lloixydenue
BOJI0POJia, KUCIOPO/A U TaJIOTEHOB JIEKTPOIUTHUECKUM CIIOCOOOMY.

Monenu anmnapatoB I IPOU3BOJCTBA CEPHOM KUCIOTHI. MOZEb KUIIAILETO CIIOS.

Mogenb KOJOHHBI CHHTE3a amMMHaka. Buneopparmentsl u ciaiiasl «[Ipou3BoACTBO cepHOU
KHCIIOTBI.

Buneodpparmentsl u cnaitnbl «[Ipon3BoactBo ammuakay. Komnekius «CoIpbe Ui TOTydEHUS
CEPHOH KUCIOTBD».

JlabopaTopHbIe ONBITHI

31. Pacio3HaBaHue rajaoreHu-noHOB.

32. KayecTBeHHBIE peakiiuy Ha CyIb(aT-HOHBI.

33. KauecTBeHHasl peakiusi Ha KATUOH aMMOHHUSI.

34. XuMuueckre CBOMCTBA a30THOM KUCIOTHI, KaK JIEKTPOJINTA.

35. KayectBeHHble peakiuu Ha ¢pochar-1oH.

36. Ilony4yeHnue u cBOMCTBA YrOJIbHON KUCIOTHI.

37. KauecTBeHHast peakiiysi Ha KapOOHAT-HOH.

IIpakTyeckune padoTnl

2. VI3yueHue CBOMCTB COJISTHOM KUCIIOTBHI.

3. M3yueHune CBOMCTB CEpHON KUCIIOTHI.

4. Ilony4yeHne aMMuaKa U U3y4E€HUE €r0 CBOWCTB.

5. Ilosmy4yeHue yriieKucioro ra3a u u3y4eHHe ero CBOMCTB.

Tema 4. Metauibl U uX coequHeHusi ( 16 yacon)

ITonoxenue Meraimnos B Ilepuoanueckoit cucreMe xumMudeckux anemMeHTos /. 1. Menneneesa,
CTPOCHHE UX aTOMOB M KPUCTAUIOB. MeTainueckasi CBsi3b U METANTUYECKAs KpUCTAJUTHUECKast
pernieTka.

duznyeckue CBOWCTBAa METAIIJIOB: 3JIEKTPO- U TEIUIONPOBOAHOCTD, OTPAXKAIOIIAs ClIOCOOHOCTb,
miacTHYHOCTh.  CrutaBel  4Y€pHblE W LBETHble.  Meramibl  Kak  BOCCTAHOBHUTENH.
DIEKTPOXUMUYECKUN Psifl HANIpsKEeHUH. B3auMoieiicTBue METalioB ¢ HEMETaIlJIaMU, OKCUJIAMU,
KHCIIOTaMH, COJISIMH.

AmomuHoTepMusi. CTpoe€HHE aTOMOB M IMPOCTHIX BEUIECTB MIEJIOYHBIX METAUIOB. 3aBUCUMOCTh
(bU3NYECKUX U XUMUYECKHX CBOMCTB IIETOYHBIX METAJUIOB OT 3apsAI0B siiep UX aTOMOB. OKCHIBI
Y THAPOKCHU/IBI IIEJIOYHBIX METAJIJIOB, X MOJYYeHHUE, CBOMCTBA, MPpUMEHEHHE. BaxkHeimme comu
HIEJIOYHBIX METAJJIOB, MX 3HAYEHHE B >KMBOM M HEKMBOM HPHUPOJE W B JKU3HU YEJIOBEKA.
CtpoeHne aTtoMOB ¥ TIPOCTHIX BEIIECTB IICIOYHO3EMENBHBIX METAIOB. 3aBUCHUMOCTH
(GU3MYECKUX M XUMHYECKHX CBOMCTB IIEJIOYHO3EMENbHBIX METAUIOB OT 3apsfoB slep HX
atoMoB. OKCHIIBI W THUIPOKCHIBI IIETOYHO3EMENIBHBIX METAJIOB, MX TOJYyYE€HHE, CBOWCTBA U
npuMeHeHue. BakHellme coiid MIEIOYHO3EMENbHBIX METAJJIOB, MX 3HAYEHUE B IMPUPOJE U
XKU3HH denoBeka. KapOoHaTel W TUIpokapOoOHaThl KanbIusa. JKECTKOCTh BOJBI: BpEMEHHAs U
noctosiHHas. CrocoObl yCTpaHEHHsI BpEMEHHOM KECTKOCTH.

Cnoco0OsI yCTpaHEeHHs TIOCTOSTHHON KECTKOCTH. MonnTel. CoemuHeHns aTlOMUHUS B TIPUPOJIE.
XuMuyeckue cBoiicTBa amroMUHHUS. OCOOCHHOCTH OKCHIAa M THAPOKCHAA aTIOMUHHUS Kak
aMm(doTepHBIX coeTMHEHUH. BaxkHeimme comu amroMuHus (XJIOpHI, Cyabdar).

OcobeHnHocTH CTpOeHUs aToMa xkenesa. JKenezo B mpuponae. Baxkueimue pyas! sxene3a. OKCubl
u ruapokcubl xeneza(ll) u sxeneza(Ill). Comm xenesa(Il) u xenesa(Ill). OOHapyxeHHe HOHOB
KAaTHOHOB JKeJle3a B pacTBOpE. 3HAaUEHNUE COEIMHEHUN JKeTe3a.

Koppo3us xummuueckast ¥ 3JIEKTPOXUMUYECKAs. 3alIuTa METAIIJIOB OT KOPPO3UHU.

Mertannel B MpUpoje: B CBOOOJHOM BHUAEC M B BHJAE coeAWHECHMIA. [IOHATHE O METaLTyprHm.
YepHas u netHas Metaiuyprus. [lupomertamnyprus, ruipoOMeTauTyprusi, JIeKTPOMETAILTYPIHs.
Jomennsrii npouecc. [lepepaboTka uyryHa B crajib. DIEKTPOJIN3 PACILIABOB.



JleMoHCTpanuu

B3aumoneiicTBre HaTpus, TUTHS U KaJbLKS C BOJOM.

I'openue HaTpus, MarHus U ’Keje3a B KUCIopoae. Benblika TEpMUTHOM CMECH.
B3auMmopeiicTBue cMecu MOPOLIKOB CEPBI U KeNe3a, IUHKA U CEpPBI.
BsanmoselicTBre allfOMUHHS ¢ KHCJIOTAMU, IIISJI0YaMU U BOJIOMN.
B3aumozeiicTBue xkeine3a U MEAU C XJIO0POM.

BzaumopeiictBue Meau ¢ KOHUEHTPUPOBAHHOW CEPHOM KHCIOTOM M a30THOM KHCIIOTOH
(pa36aBJICHHOW U KOHIICHTPUPOBAHHOM ).

Okpacka MIaMeHu COeIMHEHUSIMHU I1EeJT0OUYHbIX MeTaJIoB. OKpacka riaMmeHu
COEIMHEHUSIMHU LICIIOYHO3EMEIbHBIX METAJIIOB .

lNamenue u3BecTu BOJOM.

[Tonydenue KECTKOM BOABI B3aUMOICHCTBUEM YIIIEKUCIIOTO C U3BECTKOBOM BOJIOM.
Ycrpanenne BpeMEHHOM KECTKOCTH KUTISTYEHUEM U TOOABKOM COJIBI.
YcTpaneHue NoCTOSIHHOM KECTKOCTH 100aBKOM COBI.

VIOHWUTHI ¥ IPUHITAI UX ISHCTBUS (BHICOPPArMEHT).

Konnexkuus npupoaHbIX COEAMHEHUN ATFOMUHUSA.

BuneodpparmenTs! u crnaiiapl «OKCHI aTIOMUHUS M €70 MOAH(PUKAITAN.
[Tomryuenue ampoTepHOro TUAPOKCUIA ATIOMUHUS U UCCIIEIOBAHUE €T0 CBOMCTB.
Koymneknusa «XuMUYeCKre UCTOYHUKH TOKa.

Pe3ynpTaThl JUIMTENBHOIO S3KCIEPUMEHTA [0 M3YYEHUIO KOPPO3MHM CTalbHBIX W3ICIUA B
3aBUCUMOCTHU OT

YCJIOBHI MPOLECCOB.

Boccranosnenue menu u3 okcuaa menu(Il) Bogopogom.

Buneodparments! u cnaiiapl «[Ipou3BoACTBO UyryHa U CTATH.
BuneodpparmenTs! u cnaiasl «3aenus u3 4yryHa v cTajam.

Buneodparments! u cnaiiabl «I[Iponu3BoICTBO aTIOMUHUSY.

JlabopaTropHblie ONBITHI

39. B3aumoneiicTre xene3a ¢ pactBopoM cyibparta meau(ll).

40. [TomyuyeHnne N3BECTKOBOM BOJIBI U OTIBITHI C HEM.

41. lMomyuenue ruapokcuaos xeneza(ll) u (II1).

42 KauecTBeHHbIE PEAKIIMHN Ha KATHOHBI JKeJe3a.

IIpakT4yeckune padoThI

6.. Penrenne sKCriepUMEHTAIBHBIX 33124 110 TeMe «MeTautbDy.

Tema 5. Xumus u okpy:kaomas cpeaa (2uaca)

Crpoenne 3emnu: sApo, MaHTHs, 3€MHas KOpa, WX XUMHUUecKuil cocrtaB. Jlutochepa u ee
XUMUYECKH cocTtaB. MuHepansl. Pyael. Ocapounbsie nopozsl. [lone3Hsle HCKOIaeMele.
XUMHUECKUH cocTaB ruipocdepbl. XUMUUYECKHI COCTaB aTMOCQEPHI.

HcTOYHUKH XUMHUYECKOrO 3arps3HEHHs OKpyKarolledl cpenpl. [o0anbHble SKOIOrMYEcKHe
npoOJemMbl YeloBeYecTBa: MNApHUKOBBIA 3((EKT, KHUCIOTHBIE [TOXAH, O30HOBBIE JBIPHI.
MexyHapo/lHOe COTPYJHUYECTBO B 00JaCTH OXpaHbl OKpY’KaloLled Cpelpl OT XMMHYECKOIro
3arps3HEHUs. «3elIcHast XUMUs».

JleMoOHCTpaL UK

Konnekuust MUHEpaIOB U TOPHBIX TIOPOI.

Komnexknus «Pyner meramnoBy». Bunmeodparmentst m cmaiinbl «[71o0anbHBIE HKOJIOTHYECKUE
poOJIeMbI YEJIOBEUECTBAY.

JlaGopaTopHbIe ONBITHI

43. 3ydeHue rpaHuTa.

Tema 6. O00o0menne 3HAHNN 0 XMMHH 32 Kypc OCHOBHOIl mkoJabl. Iloaroroska xk OI'D
(5uacos)



CrpoeHue aTomMa B COOTBETCTBHM C IOJOXEHHUEM XHMHUYECKOro 3nemeHTa B llepnoanueckoit
CUCTEME.

CrtpoeHue BelecTBa: XUMUYECKasl CBSI3b U KPUCTAJUIMYECKUE PELICTKU. 3aBUCUMOCTh CBOMCTB
00pa30BaHHBIX IEMEHTAMHU IPOCTHIX BEIIECTB (METAJUIOB, HEMETAJIIOB, 0JIArOPOAHBIX I'a30B) OT
IOJIOKEHUsL 3JIeMEeHTOB B llepuommyeckon cucreme. TUnosioruss HEOPraHUYECKUX BEILECTB,
JIeJICHHE UX Ha KJaccsl ¥ rpynmsl. [Ipencrasureny.

IIpu3Haky ¥ yCcaoBUs NIPOTEKAHUS XUMUYECKUX Peakui. THUIIONIOrUs XUMUYECKUX PEAaKLUM 110
pasInYHBIM OCHOBaHMsAM. Peakuun HOHHOro oOMeHa. OKHUCINTENIBHO-BOCCTAHOBUTEIbHBIC
peaxkuu.

XVMMHYECKHE  CBOMCTBA  IPOCTBIX  BEHIECTB.  XapakTEpHbIE  XUMHYECKHE  CBOWCTBA
coJieo0pa3ymIIUX OKCHUIOB, THIPOKCHIIOB (OCHOBAaHUH, KHCIOT M aM(OTEPHBIX TUIPOKCUIOB),
couei.

TeMmaTH4ueckoe IJIAHUPOBAaHME YPOKOB XUMHUH B 8 ki1acce

Ne HaumenoBanue paznena Bcero vacos B Tom uncie B Tom
pazzae KOHTp. pa0. | YHCIe IpaxK.
na pao.
1. HauganbHble TOHSATUSA U 3aKOHBI XUMUH 21 1 2
2. Baxneiiuye npencraButenu 18 1 3
HEOPTraHUYECKHUX BEIIECTB.
KonunuecTBeHHEBIE OTHOIIIEHNUS B XUMUH
3. OCHOBHBIE KJIACCHI HEOPTAHUYECKUX 11 1 1
COCTMHCHUN
4. Ilepnonnueckuil 3aKoH U 8
[Tepuoanueckas cucTeMa XMMHYECKUX
anemeHToB J[.11. MenneneeBa u
CTPOCHHE aToMa
5. Xumnueckas cBI3b. OKHUCIUTENBHO- 10 1
BOCCTAHOBUTEJIbHBIC PEAKITUU
Hroro 68 4 6
TemaTnuyeckoe IVIAHMPOBAHKME YPOKOB XUMHUM B 9 Kiacce
No Haumenosanue paznena Bcero gacos B ToMm uncne B Tom
pasne KOHTp. pal. | 4HCIE Mpak.
aa paod.
1. [ToBTOpeHme u 0600MIIEHNE 7 1
CBEJICHMI 10 Kypcy 8 Kiacca.
XUMUYECKUE PEaKIuu
2. XUMHYECKUE PEAKITUU B 10 1 1




pacTBopax

HemeTamis! 1 ux COCOAUHECHUA

26

MeTtamisl ¥ uxX COCIUHCHUA

16

XUMHUSA U OKpY>Karollas cpenia

O0001IeHre 3HAHNUI 10 XUMHUHU
3a KypC OCHOBHOM IIKOJIBI.
[Toaroroska k (OI'D).

Hroro

66




COI''TACOBAHO

COI''TACOBAHO 3amecTuTenb aupekropa no YBP
/Ilesuos 10.N./
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