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®denepanpHas paboyas mporpaMma 1Mo ydeOHOMY MpeaMeTy «Xumus» (06a30BbIif
ypoBeHb) (mpenMeTHas o0nactb «EcTecTBeHHO-HayuyHbIE TMPEAMEThDY) BKIIOYAET
MOSICHUTENBHYIO 3aIMCKY, COIepKaHue 00ydeHUsl, TUTAHUPYEMbIEC Pe3yJIbTaThl OCBOCHUS
MPOTPAMMBI 110 XUMHH, TEMAaTHIECKOE TIJIAHUPOBAHHE.

[TosicHuTenpHast 3amuMcka OTpakaeT OOIIMe UEeTd W 3aJaud U3Y4YeHUS XHUMHH,
XapaKTEPUCTUKY TICUXOJOTUYECKUX MPEANOCHIIOK K €€ H3Y4YeHHIO OO0ydarolUMHCH,
MECTO B CTPYKType y4eOHOro IjlaHa, a TakKKe TMOIXOIbl K OTOOpY COAepKaHus,
K OIPEICNICHUIO IIAHUPYEMBIX Pe3yJIbTaTOB.

Conepxanue OOydeHMsI PACKpBIBAa€T COJIEpKATeNIbHbIE JIMHUU, KOTOpPbIE
MpeaIaratoTes I 00s13aTeIbHOTO U3YUYCHHUS B KaXJIOM Kjlacce Ha ypPOBHE OCHOBHOTO
oO1iero oOpa3oBaHusI.

[InanupyeMble pe3ynbTaThl OCBOCHHUS MPOTPAaMMBI TI0 XHMHH BKIIOUYAIOT
JUYHOCTHBIE, METaIllpeAMETHBIE PE3yJIbTaThl 3a BECh MEpUOj OOyuYeHHUsS Ha YPOBHE
OCHOBHOT'O 0011IeT0 00pa3oBaHUs, a TAKKe MPEIMETHBIC TOCTHXKEHHS 00ydYaroIierocs
3a KaXblil T07] 00y4YeHUs.

INOACHUTEJIBHASA 3AIIMCKA

[IporpamMMa 1o XMMHHM Ha YPOBHE OCHOBHOI'O OOIIEro 0Opa30BaHUS COCTaBJIEHA
Ha OCHOBE TpeOOBaHMU K pe3yJbTaTaM OCBOCHHUS OCHOBHOW 00pa3oBaTesbHON
porpaMMbl  OCHOBHOTO o001iero oOpaszoBanusi, npexacraBieHHbix B OI'OC OOO,
a Takke Ha OCHOBe (enepaiabHOW pabouell mporpamMmbl BOCIHUTAaHUS M C YUYETOM
KOHLEMLUK TpenojaBaHusi y4yeOHOro mnpeamera «XuMus» B 00pa30BaTeIbHBIX
oprannsauuax Poccuiickont @enepanun.

[Iporpamma no xumuu pa3paboTaHa C LUEIbI0 OKa3aHUS METOJUYECKON MOMOIIH
YUHTEIO B CO3/IaHUH padoueil MporpamMmsl 1o y4eOHOMY MPEAMETY.

[IporpamMma 1o XuMuu Ja€T NpPEACTABICHUE O LIEJIsAX, 00IIel cTpaTeruu o0yyeHus,
BOCIIUTAHUS W  pa3BUTHS  OOy4YaIOMIMXCA CPEACTBAMU  y4yeOHOTO  NpEeIMETa,
yCTaHaBJIMBAaET  O0s3aTelIbHOE  MPEIMETHOE  COJAEpX aHue,  MpedyCMaTpUBAET
pacnpezeseHue ero 1o Kiaccam U CTpYKTYpUPOBaHUE 110 pa3/iesiaM U TEMaM IIPOrpaMMBbI
N0 XUMHUHU, ONpeNensieT KOJIUYECTBEHHbIE M KAYECTBEHHbBIE XapPaKTEPUCTUKH
COJIEpKaHMUs, PEKOMEHJYEMYIO IIOCIEAOBATEIIbHOCTh HW3YYEHUS! XHMHH C Y4YETOM
MEXMPEAMETHBIX W BHYTPUIIPEIMETHBIX CBSI3€H, JIOTUKM Yy4eOHOro mpoiiecca,
BO3PACTHBIX OCOOEHHOCTEM 00ydYarolmuxcsi, ONpeaensieT BO3MOXHOCTH IpeIMeTa
JUTSL peanu3anud TpeOOBaHWN K pe3yJibTaTaM OCBOCHHUSI OCHOBHOW 00pa3oBaTEIbHOM
nporpaMMbl Ha YpPOBHE OCHOBHOTO 00mero oOpa3oBaHUs, a TakXke TpeOOBaHMIA
K pe3yibTaTaM OOyuYeHHs XMMHUU Ha YPOBHE LieJied M3y4eHMs MpeaMeTa U OCHOBHBIX
BUJIOB y4€OHO-TTO3HABATEIBHOMN JEATENHHOCTH 00YyYaroIIerocs 0 OCBOCHUIO YUYEOHOTO
COJIEpKaHUSI.
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3HaHWE XHWMHH CIYXUT OCHOBOW [JIsi  (DOPMHUPOBAHHS MHUPOBO33PEHUS
oOy4aromierocsi, ero MnpeACcTaBiIeHUl 0 MaTepUaIbHOM €MHCTBE MHUpPA, BAKHYIO POJIb
UrparoT (GopMuUpyeMble XUMHUEH NPEICTaBICHUS O B3aMMOIPEBPAIICHUSX SHEPTUU
U 00 DBOJIONHMM BEUIECTB B TPUPOJE, O MYTIX PEIMICHUS TIOOAIBHBIX MPOOIeM
YCTOMYMBOTO pa3BUTHUSl YEJIIOBEUECTBA — CBHIPbEBOM, HHEPreTUYECKOM, MHUIIEBOM
Y DKOJIOTMYECKOM 0€30MacHOCTH, MPOOIIeM 31paBOOXPAHEHUS.

N3yuenune xumuu:

CIIOCOOCTBYET pealii3aiiiii BO3MOXHOCTEH IJIi CaMOpa3BUTHS M (HOPMHUPOBAHUS
KYJBTYPhI JIMYHOCTH, €€ 0011el 1 GyHKIIMOHATHHOU IPAaMOTHOCTH;

BHOCUT BKJaaA B (OPMHPOBAHWE MBIIUICHUS W TBOPYECKHX CIIOCOOHOCTEH
oOyyarommxcsi,  HaBBIKOB WX  CaMOCTOSITEILHOM  y4eOHOM  JesITeIhbHOCTH,
DKCIIEPUMEHTAJILHBIX M HMCCJIEIOBATEIbCKUX  yYMEHUH,  HEOOXOJUMBIX  Kak
B IMOBCETHEBHOM KHU3HU, TaK U B MpOo(PecCuoHaATLHON AeSTEIbHOCTH;

3HAKOMMT CO CIIeIM(UKON HAYyYHOTO MBIIIJICHHUS, 3aKJIa/IbIBAET OCHOBHI 1I€JIOCTHOTO
B3IJISIIa HAa €JAWMHCTBO NPHUPOJLI U YEJIOBEKA, SBISETCS OTBETCTBEHHBIM 3TarioM
B (pOpMHPOBAHNY €CTECTBEHHOHAYYHOU IPaMOTHOCTH O0YYaIOIIUXCS;

Croco0CTBYET (HOPMUPOBAHUIO IEHHOCTHOT'O OTHOILIEHUS K €CTECTBEHHO-HAYYHBIM
3HaHUSM, K MPUPOJE, K YETOBEKY, BHOCUT CBOW BKJIAJl B IKOJIOTHUYECKOE 00pa3oBaHUE
oOyJaronuxcs.

JlanHbple HampaBiieHHs B OOYYEHHMM XHUMHH OOECHeYMBaIOTCS CcHerupuKon
coJiepKaHus y4eOHOro peAMeTa, KOTOPBIM SBIISETCS MEJarornuyecku aanTUPOBAHHBIM
OoTpaxeHHueM 0a30BOIM HAYKM XUMHUH Ha OTIPE/ICTIEHHOM 3Tarie €€ pa3BUTHS.

Kypc xumuu Ha ypoBHE OCHOBHOrO o0OIIero o00pa30BaHHUs OPUEHTHUPOBAH
HAa OCBOCHHE OOYYArONIMMUCS CHUCTEMbl TEPBOHAYAIBHBIX TOHSITHM XUMHH, OCHOB
HEOPTaHUYECKOM XUMHUHU U HEKOTOPBIX OTIEIbHBIX 3HAUMMBIX MOHSATUNA OpraHHUYECKON
XUMUHU.

CtpykTypa conepXaHusi MpOTrpaMMbl IO XUMUU CHOPMHUpPOBAHA HA OCHOBE
CUCTEMHOT0 nojixojaa K e€ nzyueHuro. CoaepkaHue CKIIaIbIBACTCS U3 CUCTEMbI TOHSATHIA
O XUMHYECKOM DJIEMEHTE M BEIECTBE U CHUCTEMbI MOHSITHUH O XMMHUYECKOW PEaKIuu.
O06e 7T cUCTeMBbl CTPYKTYpPHO OPTraHW30BaHbI MO MPUHIUITY MOCJIEI0BATEIHLHOTO
Pa3BUTHS 3HAHUN HA OCHOBE TEOPETUUECKUX MPEACTABICHUN PA3HOTO YPOBHSI:

ATOMHOMOJICKYJISIPHOTO YUYE€HHS KaK OCHOBBI BCETO €CTECTBO3HAHUS;

[Tepnonnueckoro 3akona /[.11. MenaeneeBa kak OCHOBHOT'O 3aKOHA XUMUH;

YYEHUS O CTPOCHUU aTOMa U XUMHUYECKOM CBS3U;

MPEACTABICHUM 00 JIEKTPOTUTHIECKOM JUCCOIMAIINH BEIIECTB B PaCTBOPAX.

TeopeTnueckre 3HaHUS PACCMATPUBAIOTCS] HA OCHOBE SMITUPUYECKHU MTOTYUYEHHBIX U
OCMBICJICHHBIX (DAKTOB, Pa3BUBAIOTCS MOCJIEAOBATEILHO OT OJHOTO YPOBHS K JAPYromy,
BBITIOHSAA (YHKIMM OOBSICHEHHUS M TPOTHO3UPOBAHUSI CBOWMCTB, CTPOCHUSA W
BO3MOXHOCTEM MPAKTUYECKOTO MPUMEHEHHUS U TOJIYYEHHUS U3y4aeMbIX BEIIECTB.
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OcBoeHHe mporpamMmbl 10 XUMHH CIIOCOOCTBYET (POPMUPOBAHUIO MPEIACTABICHUS
O XUMHMYECKOW COCTAaBIISIOIIEH HAy4YHOM KapTUHBI MUpa B JIOTMKE €€ CUCTEMHOM
MIPUPOJIbI, IEHHOCTHOTO OTHOIIEHUS! K HAYYHOMY 3HAHUIO M METOJIaM IO3HAHUS B HAYKE.
N3yueHnne XuMuu MPOUCXOANT C TMIPUBJICUCHUEM 3HAHUN M3 paHEe N3YUEHHBIX yU4eOHBIX
npeaMeToB: «Okpyxkarommii Mupy», «buonorus. 5—7 knaccel» u «Pusmnka. 7 Kiacey.

[Ipy u3yuyeHUM XUMHUU MPOUCXOIUT (HOPMUPOBAHME 3HAHUM OCHOB XHMHYECKOM
HAayKW Kak O0O0JIACTU COBPEMEHHOI'O ECTECTBO3HAHHUS, NPAKTUYECKON JEATEIbHOCTH
YyelloBeKa M KaK OJIHOTO M3 KOMIIOHEHTOB MHUPOBOM KyJbTYpbl. 3ajada y4yeOHOro
peaMeTa COCTOMT B (POPMUPOBAHUU CUCTEMBI XMUMHUYECKHX 3HAHUNA — BAKHEUIIIUX
(bakToB, MOHATHUM, 3aKOHOB M TEOPETUYECKUX IMOJIOKEHUHN, JOCTYIHBIX 0000IEeHUN
MHUPOBO33PEHYECKOTO XapaKTepa, s3blKa HayKd, B MPUOOLICHUH K HAyYHBIM METOAaM
MO3HAHUS TIPU M3YYEHHUHU BEIIECTB W XUMHUUYECKUX peakiuii, B (OpMUPOBAHUU
U Pa3BUTHM TO3HABATEJIbHBIX YMEHUN W MX NMPUMEHEHUH B Y4EOHO-TIO3HABATEIbHOMN
U y4eOHO-UCCIIEIOBATEIbCKON  JI€ATEIbHOCTH, OCBOCHMM MpaBWi 0€30IacHOro
oOpallleHus C BEeIIeCTBAMHU B IIOBCETHEBHOM JKU3HHU.

[Ipu wm3yyeHUM XUMUU Ha YPOBHE OCHOBHOTO O0OIIEro oOpa3oBaHMsI Ba)XKHOE
3HauYEHUE MPUOOPENH TaKHE 111, KaK:

dbopmupoBaHue MHTEIJIEKTYJIbHO pa3BUTON JUYHOCTH, TOTOBOM
K C€aM000pa30BaHUIO, COTPYAHHYECTBY, CAMOCTOATEIHLHOMY TMPUHATHIO PEIICHUH,
CIIOCOOHOM a1anTUPOBATHCS K OBICTPO MEHSIOIIMMCS YCIOBHSIM KU3HU;

HaAIMPaBJICHHOCTh OOYYEHMsS] Ha CHCTEMATHYECKOe MPUOOIICHHE OOyYaronuxcs
K CaMOCTOATENbHON IO3HABATEIbHOM NIE€ATENbHOCTH, HAyYHBIM METOJaM IMO3HaHUS,
(GhOpMUPYIONTUM MOTHBAIIMIO M Pa3BUTHE CIIOCOOHOCTEH K XMMUHU;

obecrieyeHue ycJIOBHM, ClIOCOOCTBYIOIIMX MPUOOPETEHUIO O0YUAIOITUMUCS OIbITa
pa3HOOOpa3HOW JAESATENbHOCTH, TO3HAHUS W CAMOIO3HAHMS, KIIOYEBHIX HABHIKOB
(KJTFOUEBBIX KOMIETEHIINM ), UMEIOIIMX YHUBEPCATbHOE 3HAUCHUE ISl Pa3IMYHBIX BUIOB
NESITENIbHOCTH;

dbopmupoBaHre o0me (yHKIIMOHATLHON M €CTECTBEHHO-HAYYHOW T'PaMOTHOCTH,
B TOM YHCJI€ YMEHUI OOBSCHATD U OLIEHUBATH ABJICHUS OKPYKAIOLIEr0 MUPa, UCHOJb3Ys
3HAHUS W OMBIT, MOJYYCHHbIC MPU U3YUYEHUH XUMHH, NMPUMEHATH UX NPHU PEIICHUU
po0JIeM B IOBCEAHEBHOM KU3HU U TPYAOBOM JCSATEIHHOCTH;

dbopmupoBaHre y oOOydYaromMXCs TYMaHUCTUYECKUX OTHOIICHUHM, TMOHUMAaHUs
[IEHHOCTH XWUMHUYECKUX 3HAHUU I BBIPAOOTKH DKOJOTHYECKU IIeIeCO00pa3HOTO
MOBEACHUS B OBITY U TPYJOBOU JEATEIBHOCTH B LIEJISIX COXPAHEHHS] CBOETO 3710POBBS U
OKPYXaroUer MPUPOTHON CPEIbI;

pa3BUTHE MOTHBAIMM K OOYYEHHMIO, CIOCOOHOCTEM K  CaMOKOHTPOJIIO
¥ CAMOBOCIUTAHMIO HA OCHOBE YCBOCHUS 00IIEUEIOBEUECKUX IIEHHOCTEH, TOTOBHOCTH K
OCO3HAaHHOMY BBIOOPY MPOGUIIS M HAPABICHHOCTH JAILHEUIIIET0 00YUeHUSI.

OO1iee 4MCIO0 YacoB, PEKOMEHJOBAHHBIX ISl M3yueHuss xumuu, — 136 4yacos:
B 8 KJ1acce — 68 yacoB (2 yaca B HeJlen0), B 9 kiacce — 68 4yacoB (2 yaca B HEJIEIO).
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Jlnia Kaxa0ro Kiacca mpeayCMOTPEHO pe3epBHOE yueOHOE BpeMsi, KOTOPOE MOXKET
OBITh UCMOJB30BAHO YYACTHUKAMH 00pa30BaTeIbHOIO Ipoliecca B LEeJsIX POpMUPOBaAHUS
BapUATHUBHOMN COCTABJISIONICH cofep kaHusl KOHKPETHOM paboueit mporpaMmsl. [1pu aTom
oOs3aTenbHAas (MHBapUWAHTHAS) YacTh COJEPKAHHUS TPEAMETa, YCTaHOBJICHHAS
npUMeEpHON pabouelt mporpaMmoit, U BpeMs, OTBOJAUMOE Ha €€ U3y4eHUE, TOKHbI ObITh
COXPAaHEHBI ITOTHOCTBIO.
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COAEPKXAHUE OBYYEHUA

9 KJIACC

BemecTBo M XMuMHYeCKasi peakus

Ileppnogmueckun 3akoH. Ilepuonnueckas cucreMa XUMHUYECKHX DJIEMEHTOB
J.1A. Menneneea. CtpoeHue aTOMOB. 3aKOHOMEPHOCTM B HW3MEHEHUM CBOICTB
XUMHYECKUX DJIEMEHTOB IEPBBIX TPEX IMEPUOAOB, KaJWs, KaJbLUHUS U UX COCOUHEHUU
B COOTBETCTBHUH C MOJIOKEHUEM IJIEMEHTOB B lleproinueckor CUCTEME U CTPOCHUEM HX
aTOMOB.

CrpoeHue BeniecTBa: BUIAbl XUMUYECKON CBSI3U. THUIBI KPUCTAJUIMYECKUX PEMIETOK,
3aBUCUMOCTh CBOMCTB BEIIECTBA OT THUIA KPHUCTAJUIMYECKOM pEIIETKM H BHUAA
XAMHUYECKOM CBSI3H.

Knaccudukanus u HOMEHKJIATypa HEOPraHMYECKUX BEIIECTB. XUMHUYECKUE
CBOICTBA BELIECTB, OTHOCAILIMXCS K PA3JIMYHBIM KJIaCCAM HEOPTraHUYECKUX COCTUHEHU,
TE€HETUYECKAas CBSI3b HEOPraHUYECKUX BELIECTB.

Knaccudukanus  XUMUYECKUX ~ peakiuid 1O  pas3IMyHBIM  TpU3HAKaM
(MO 4YMCIly U COCTaBY Y4YacTBYIOIIMX B PEAKIMHM BEIIECTB, MO TEIJIOBOMY 3(P(hEKTy,
0 WM3MEHEHHUIO CTENEHEW OKHCICHUS XUMHUYECKHUX OJJIEMEHTOB, MO OOpPaTHUMOCTH,
M0 YyYacTHIO KaTajau3aropa). DK30- U SHJIOTEPMUUYECKUE PEAKIMU, TEPMOXUMHUYECKUE
YPaBHEHMUS.

[TonsitTue O CKOpOCTHM XUMHUYECKOW peaknuu. [loHsitue 00 0OpaTUMBIX U
HEOOPATUMBIX XUMHUYECKUX peakiusix. [loHsATHE O TOMOTEHHBIX M Te€TePOre€HHBIX
peakuusx. Ilomstne o karanuse. IloHsTHE O XMMHUYECKOM  PaBHOBECHM.
@aKTOpbI, BIUAIOIIAEC HA CKOPOCTh XUMUYECKON PEAKLUH U TOJOKEHUE XUMHUUECKOTO
PaBHOBECHS.

OKUCANTETbHO-BOCCTAHOBUTEIBHBIC peaxkuuu, AJIEKTPOHHBIN OanaHc
OKHCIIUTENIbHO-BOCCTAHOBUTENBHOM peakiuu. CocTaBieHHEe YpaBHEHUN OKUCIUTEIbHO-
BOCCTAHOBUTEJBHBIX PEAKIUHN C UCIIOJIBb30BAHMEM METO/IA AIEKTPOHHOTO OalaHca.

Teopusi 3MEKTPOJUTHUUECKON AUCCONUALMU. DJNEKTPOJHUTHI U HEIIEKTPOJIUTHI.
Katronbl, anHuoHbl. MexaHW3M JUCCOLMAIMM BEHIECTB C PA3JWYHBIMU BUIAMH
xuMuueckoit cBsa3u. Crenenp aucconyanuu. CUIbHbBIC U CITa0bIe DJICKTPOJIUTHI.

Peakunu noHHOro oOMeHa. YCJIOBHUS MPOTEKAHWS pPEaKIUil MOHHOTO OOMEHa,
MOJIHBIE U COKpAIIEHHBIE NOHHBIE YpaBHEHHUS peakinii. CBOMCTBA KUCIOT, OCHOBaHUM U
CoJiell B CBETE MPEJCTaBICHUN 00 JJIEKTPOIMTHUECKOW aucconmanuu. KadecTBeHHbBIC
peakunu Ha UOHBL. [IoHsATHE O TMaPOIU3E COJIEH.
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Xumuueckuil IKCnepUMeHm:

O3HAKOMJIEHUE C MOJEISIMU KPHUCTAUIMYECKUX PEMIETOK HEOPraHWYECKHUX
BEILIECTB — METAJUIOB U HEMETAIJIOB (TpaduTa U anMasa), CJI0KHBIX BEUIECTB (XJIopuia
HATpPHs), UCCIETOBAHUE 3aBUCUMOCTH CKOPOCTH XMMHUYECKON pEaKIMU OT BO3ACHCTBUS
pa3iauuHbBIX (HaKTOPOB, HCCIEIOBAaHHE BJICKTPOMPOBOAHOCTH PACTBOPOB BEIIECTB,
npouecca AUCCOLMAIMUA KUCIIOT, 1IEN04Yed U colei (BO3MOXKHO MCIOJIb30BaHUE BUJEO
MaTepHayoB), IPOBEACHHUE OIBITOB, MWILTIOCTPUPYIOIIHNX TPU3HAKU IPOTEKAHUS PeaKni
MOHHOTO 0OMeHa (00pa30oBaHUE OCAJKa, BBIACICHUE T'a3a, 00pa30BaHKUE BOJIbI), ONBITOB,
WUTIOCTPUPYIOIIMX MPUMEPBI OKUCIUTEIbHO-BOCCTAHOBUTENBHBIX pPEaKIMi (rOpeHHe,
peakuuu pPas3joKEHUsA, COCIWHEHHs), pPACIIO3HABAHUE HEOPraHUYECKUX BEILECTB
C MOMOILBIO KaUE€CTBEHHBIX PEAKIMI Ha HOHBI, PEIICHUE SKCIIEPUMEHTAIbHBIX 33/1a4.

HemeTaJusibl 1 X COeIMHEHUSA

OO6mast xapakTepuCcTHKa rajgoreHoB. OCOOEHHOCTH CTPOCHHS aTOMOB, XapaKTEpPHbIE
cTeneHu okuciieHus. CtpoeHue u (pU3n4ecKue CBOMCTBA MPOCTHIX BEIIECTB — FAJIOT€HOB.
XUMUYECKHE CBOWMCTBAa Ha MOpUMEpE Xjopa (B3aMMOJACICTBHE C METalaMu,
HEMeTaJUIaMH, 1enoyaMu). XnopooaopoA. ColsiHast KUCI0Ta, XUMUYECKHUE CBOMCTBA,
NOJIy4eHHUE, IPUMEHEHME. J[eicTBUE XJIOpa M XJIOPOBOAOPO/ia Ha OPTaHMU3M YEJIOBEKa.
Baxxnelmme XJIOpUAbl U KX HAXO0KACHUE B IPUPOJE.

Oo01as xapakrepuctuka 351eMeHTOB VIA-rpyrbl. OcCOOEHHOCTH CTPOECHHMS aTOMOB,
XapakTepHble CTerneHu okucieHus. CTpoeHue M  (PU3NYECKUE CBOMCTBA IMPOCTHIX
BELIECTB — KHUCIOPOAA U Cepbl. AJUIOTPONHbIE MOAU(PHUKALMK KUCIOPOAA M CEPBHI.

Xumuyeckue cBoicTBa cepbl. CepoBOJIOPOA, CTPOCHUE, PU3NUECKUE U XUMHUUECKHE
cBoiicTBa. OKCUIBI CEPBI KAaK MPENCTABUTENIN KHUCIOTHBIX OKCHIOB. CepHas KUCIOTA,
bu3nuecKkue U XMMHUYECKUE CBOMCTBa (00IIME KaK MpeACcTaBUTEINs Kilacca KUCIOT U
cnerupuyeckre). XuMUYECKUE PEaKIInH, JISXKAIHEe B OCHOBE MPOMBIIIJIEHHOTO cr1oco0a
MOJy4YEHUs CEpHOM KUCIOTHI. [IpuMenenne cepHoil kucnotbl. Cojii CEPHOM KUCIOTHI,
KauecTBEHHasi peakuuss Ha cyib(ar-uoH. HaxoxxneHue cepbl M €€ COEAUHEHUI
B Ipupojie. XMMHUYECKOE 3arpsA3HEHUE OKPYIKAIOIIEH Cpelbl COCIUHEHUSMH CEpPbI
(KUCTIOTHBIE IO/, 3arPsI3HEHUE BO3TyXa U BOAOEMOB), CITIOCOOBI €ro MPeI0TBPAILCHHUS.
OO6mas xapakTepucTika nemMeHToB VA-rpynmbl. OCOOEHHOCTH CTPOEHHUS aTOMOB,
XapaKTEpHbIEC CTENIEHU OKUCIEHUS. A30T, pacCipoCTpaHEHUE B IPUPOE, PU3NYECKUE U
xuMuyeckue cpoiictBa. KpyroBopoT azora B mpupoje. AMMHAaK, ero puanyeckue u
XMMHYECKHE CBOMCTBA, MOJy4yeHHE U npuMmeHeHue. Collm aMMOHUS, UX (PU3HUECKUe
U XMMUYECKHE CBOMCTBa, MpuMeHeHHe. KauecTBeHHasl peakuys Ha MOHbI aMMOHHUS.
A3OTHas KHCIOTa, €€ mojyueHue, (U3NYecKue U XUMUYECKHue CBOMCTBa (0OIIMe Kak
IpeICTaBUTEINS Kilacca KUCIOT U crienupudeckue). Mcnonb30BaHrne HUTPATOB U COJIEH
aMMOHMS B KaueCTBE MHUHEPAIbHBIX YAOOpeHHid. XHUMHUYECKOE 3arpsa3HEHHe
OKPY AIOILEN Cpe/ibl COETMHEHUAMM a30Ta (KUCIOTHBIE TOK/IH, 3arpsi3HEHHUE BO3/1yXa,
nmo4Bkl U BoJ0EMOB). Docdop, amnorponHbie Moaudukanuu dochopa, uznueckue u
xumuyeckre cporictBa. Oxcua dochopa (V) u dochopHas kuciora, pusnyeckue
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U XUMUYECKHE CBOWCTBa, momydeHue. Vcnomb3oBanue ¢dochatoB B KadyecTBe
MUHEpaIbHBIX YI0OpEHUH.

OO6mas xapakTepucTuka 31eMeHToB [V A-rpynmbsl. OcOOEHHOCTH CTPOEHHUS aTOMOB,
XapaKTepHbIE CTEMEHW  OKUCICHHUA. YTIEpoJl, aJJIOTPONHbIE  MOAU(PUKALINH,
pacrpocTpaHeHue B Mpupojae, (U3NYECKMe U XUMHUYECKHE CBOWCTBA. AJICOpOIUS.
KpyroBopot yriepoaa B npupojie. OKcuapl yriepoaa, ux Gu3nuecKue U XUMUUYECKUE
CBOICTBA, JCHCTBYE HA KUBBIC OPTraHU3MBI, TIOJIyYCHHE ¥ IPUMEHEHHE. IKOJTOTUIECKUC
npo0seMbl, CBsi3aHHbIE ¢ okcuaoM yriepoaa (IV), rumnoresa rio0asbHOTO MOTEIUICHUS
KJIMMaTa, MApHUKOBBIA 3PdeKT. YronbHas KUCIOTa U €€ COolM, UX (U3HYECKUEe U
XUMHUYECKHE CBOMCTBA, TOJIyICHHE U MpuMeHeHne. KauecTBeHHas peakius Ha KapOoHaT-
noHbl. Mcnonb3oBaHue kKapOOHATOB B OBITY, MEIUIIMHE, IPOMBIIIIEHHOCTH U CETHCKOM
XO3SICTBE.

[TepBoHavyayibHBIE TIOHATHS 00 OPTaHMYECKHX BEIIECTBAX KaK O COCTUHEHUSIX
yriepojia (MeTaH, 9TaH, ITWIEH, alleTUJICH, JTaHOJI, TJIUIEPUH, YKCYCHAsl KHUCJIOTA).
[IpupoHbIE HCTOYHUKH YTIIEBOIOPOAOB (YTOJIb, MPUPOIHBIN Ta3, HEPTH), TPOTYKTHI HX
nepepaboTkyu (OCH3UH), UX POJIb B OBITY U MIPOMBIIIICHHOCTH. [IOHSITHE O OMOJIOTHYECKH
BKHBIX BEIECTBAX: JKUpaxX, OejlKax, yriieBoJax — U HUX POJIM B KU3HU YEJIOBEKa.
MartepuaibHOE €AMHCTBO OPTAHMYECKUX U HEOPTAaHWIECKUX COCTUHEHUHN.

Kpemnuii, ero ¢usndeckue U XMMUYECKUE CBOMCTBA, MOJyYEHUE U MPUMEHEHUE.
Coenunenust kpemHusi B npupoze. Oo6mue npeacraBieHus o0 oxkcune kpemuus (IV) u
KpeMHueBol kucnore. CUITUKAThI, UX HCIOJIb30BaHWE B OBITY, B MPOMBIIUICHHOCTH.
Baxmneiiime cTpouTenbHbIE MaTepHallbl: KepaMUKa, CTEKJIO, IIEMEHT, OCTOH,
xene300eToH. IIpobnembl 0€30MacHOr0 HMCHOJB30BaHUS CTPOUTEIBHBIX MATEpUAJIOB
B MIOBCEITHEBHOW JKU3HMU.

Xumuueckuu IKCnepuUmMenm:

M3y4YeHHE O00pa3lloB HEOPraHWYECKUX BEIIECTB, CBONCTB COJSHON KHCIIOTHI,
IPOBEJCHNE KaueCTBEHHBIX PEaKIMi Ha XJIOPHUA-WOHBI M HAONIOJECHHUE NMPU3HAKOB HUX
IPOTEKaHUs, OIBITHI, OTpaXKaroue (PU3NUECKHe U XMMHUUECKHE CBOMCTBA rajJoreHOB U
UX COEAMHEHUH (BO3MOXKHO HCIIOJIb30BAHUE BHIEOMATEPHUANIOB), O3HAKOMIICHHE
c oOpa3namMu XJOpPUIOB (TAJIOTCHHUIOB), O3HAKOMJICHHE C oOOpas3laMu cepbl u eé
COEIMHEHUSMH (BO3MOXHO MCIOJIb30BAaHUE BHUIEOMATEPHANIOB), HAOIIOJEHUE Mpoliecca
oOyTJIMBaHMS caxapa MoJl IeUCTBUEM KOHLIEHTPUPOBAHHOW CEPHON KUCIOTHI, U3yUEHUE
XUMUYECKUX CBOWCTB pa30aBIEHHON CEPHOW KHUCIIOTHI, MPOBEJIECHHWE KaueCTBEHHOU
peakuuu Ha cyibpaT-uOH U HAOMIOJIEHWE TNpHU3HAKA €€ MPOTEKaHUs, O3HAKOMIICHHE
c (GU3MYECKUMHU CBOWCTBAMHM a30Ta, (ochopa W UX COCAUHEHUH (BO3MOXKHO
UCIIOJIb30BAaHUE BUAEOMATEpPUAJIOB), 00Opa3liaMH a30THBIX U (POCPOPHBIX YIOOpEHUN,
noJiydeHue, coOMpaHue, pacrno3HaBaHWE M U3yYEHUE CBOMCTB aMMHUaKa, MPOBEICHUE
KayeCTBEHHBIX pEaklUUid Ha MOH aMMOHUSA U (ochaT-MOH U M3yUEHUE NPU3HAKOB HMX
IIPOTEKAHUs, B3aUMOJCHUCTBUE KOHLECHTPUPOBAHHOW a30THOM KHUCIOTBI C MEIbIO
(BO3MO>XXHO MCHOJB30BAHUE BUACOMATEPHUATIOB), U3YUYEHUE MOJEIIEH KPUCTAINIMYECKUX
pemérok anmasa, rpadura, dyiepeHa, O3HAKOMIICHHE C TMPOIECCOM aICcopOIHH
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PAaCTBOPEHHBIX BEIIECTB AKTHUBUPOBAHHBIM YIVIEM M YCTPOWCTBOM IIPOTMBOrasa,
NOJlyuYeHUE, COOMpaHHE, paclO3HABAHME U M3yUYEHUE CBOWCTB YIJIEKUCIIOIO Tasa,
IPOBEJCHUE KAYECTBEHHBIX pEakUuil Ha KapOOHAT U CUJIMKAaT-UOHbI U H3y4UEHUE
IIPU3HAKOB  MX  NPOTEKaHWs, O3HAKOMJICHHME C  MNPOAYKIHEW  CUJIMKATHOU
IIPOMBILJICHHOCTH, PEUICHUE OHKCICPUMEHTAIbHBIX 3a1ay Mo TeMme «Baxuenmue
HEMETAJUIBI U UX COCTUHEHUS.

MeTaJiibl M HX COeIMHEHUSA

OO61mast XxapakTepUCTUKAa XUMUYECKUX DJIEMEHTOB — METAJJIOB HA OCHOBAHUM HX

nonoxeHus B Ilepuonnueckoit cucreMe xumudeckux aneMeHToB .M. MenneneeBa u

ctpoeHusi atoMoB. CTpoeHuEe MeTaioB. MeTaminueckas CBA3b U MeTajuIMYecKas
KpUCTAJUIMUECKasi PEMIETKA. OJEKTPOXUMUYECKUN PAA  HANPSHKEHUM  METaJIOoB.
du3znvecKre 1 XMMUYECKHE CBOMCTBA MeTaITOB. OO0111e CrTIOCOObI MOTYyYeHUSI METAJLIOB.
[ToHsiTHE O KOPPO3UU METAIIOB, OCHOBHBIE CIIOCOOBI 3aIUTHI UX OT KOppo3uu. CIuiaBbl
(ctanp, 4yryH, JIOpATIOMUHUN, OpOH3a) U UX IPUMEHEHUE B OBITY U MPOMBIIIICHHOCTH.

[llenounple MeTawibl: TOJNOKEHHE B llepmoanmdeckord cUCTEME XHUMHUYECKHUX
anemeHtoB [[.MI. MeHneneeBa, CTpO€HHE HMX aTOMOB, HAXOXJICHUE B IPUPOJE.
®duznyeckue W XUMUYECKHE CBOMCTBa (Ha mpumepe HaTpus W kKanus). Okcuuabl u
TUAPOKCHUIBI HATPUS U Kanusd. [[puMeHeHne meouHbIX METAIVIOB U UX COCUHEHUM.

[I{eroyHO3€MENBHBIE METAIIIBI MAaTHUW M KabLUI: TIOJIOXKeHNE B [lepnoanyeckon
CUCTEME XUMHUYECKUX 1eMeHTOB J|.M. MenaeneeBa, CTpOEHHE UX aTOMOB, HAXOKJICHUE
B npupoje. OU3nUEeCKne U XMMHUYECKUE CBOMCTBAa MarHus M Kajuplus. Baxuenine
COCIMHEHUs KaJblUs (OKCHM, THUAPOKCHA, coyiv). JKECTKOCTH BOIBI M CIOCOOBI €&
YCTpPaHEHHS.

AlfoMUHUA: TIOJI0)keHUE B Ileproanyeckol cUcTEME XUMHUYECKHUX BJIEMEHTOB
JAWN. MenneneeBa, CTpOeHME aroMa, HaxOXIAeHUE B npupone. DPusuueckue u
XUMHUYECKHUE CBOWCTBA aIIOMUHUA. AMQOTEpHBIE CBOICTBA OKCHMJA W THAPOKCHIA
AITFOMHUHUSL.

Kenezo: mnonoxenne B Ilepuoanyeckord CHUCTEME XHUMHUYECKUX DSIJIEMEHTOB
JAWN. MenneneeBa, CTpOCHME aroMa, HaxOXIAeHHWE B npupone. DPusnueckue u
XUMHYCCKHE CBOMCTBA xkee3a. OKCHIbI, THIPOKCH bl 1 comu xkene3a (11) u xxenesa (1),
MX COCTaB, CBOVWCTBA U MOJIyUYCHHUE.

Xumuueckuii IKCnepuUMeHm:

03HAKOMJICHHE C o0pasaMy METaJlJIOB M CIUIABOB, MX (DU3HYECKUMH CBOMCTBAMH,
U3Y4YCHUE  Pe3yJbTaTOB  KOPPO3UM  METAUIOB  (BO3MOXHO  HCITOJIb30BAHUE
BHUJICOMATEPUAIIOB), OCOOCHHOCTEH B3aUMOJICUCTBUS OKCUA KAJIBITUS U HATPUS C BOJIOM
(BO3MOIKHO HCITOJIb30BaHUE BHUASOMATEPHAJIOB), UCCISIOBAHUE CBOMCTB KECTKOW BOJIBI,
mpoIiecca TopeHus xKeje3a B KUCIopo/ie (BO3MOXKHO UCIIOIb30BaHUE BUIEOMATEPUAIIOB),
MIPU3HAKOB MTPOTEKaHMUS KAUECTBEHHBIX PEAKIINi HAa HOHBI (MarHus, KJIBIIHS, A TFOMUHUS,
nuHka, xene3a (II) u xenesa (III), menu (II), HaGmroneHre W omucaHue TPOIECCOB
OKpaIlMBaHUs TUTAMCHN HOHAMHU HATPHS, KU U KaJabIUs (BO3MOXHO HCIIOJIh30BaHUE
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BUJICOMATEPHUAIIOB), MCCleNOBaHNE aM(pOTEPHBIX CBOWCTB THAPOKCHUIA ATIOMHHHS W
TUJPOKCUJIA IIMHKA, PEIICHHE SKCIEPUMEHTAIBHBIX 3a/lad 1o Teme «Baxueiine
METAJUIBI U UX COEIUHEHUS.

Xumus 4 OKpYysKawlas cpeaa

BemecTtBa u MaTepuansl B IIOBCEIHEBHOM JKM3HM 4YeJloBeKa. be3omacHoe
WCIIOJB30BaHUE BEIIECTB M XUMHUYECKUX peakuuii B ObiTy. llepBas momoinb mpu
XUMUYECKUX 0KOTaxX U OTPaBJICHUSX.

XUMHUUYECKOE 3arpsi3HEHHE OKpY’Kawllel cpeabl (MpenenbHas I0mycTHUMas
KoHIeHTparusi BenlecTB (nanee — IIJIK). Poib Xxumum B penieHUd 3KOJIOTHYECKHUX
po0Jem.

Xumuueckuii sKcnepumenm:
u3yueHue oOpas3IoB MaTepuaioB (CTEKIO, CIUIABbl METAJUIOB, ITOJMMEPHBIE
MaTepuabl).

Mesicnpeomemnvie céa3u

Peanuzanuss MeXNpeaMETHBIX CBA3€H MpU HU3YYEHUHM XUMHUM B 9 Kiacce
OCYIIIECTBIISICTCS Yepe3 UCITOIb30BAaHNE KaK OOIINX €CTECTBEHHO-HAYYHBIX MIOHATHH, TaK
U TIOHSATUMN, SBISIIONIMXCS CHUCTEMHBIMHU JUISI OTHAENBHBIX MPEIMETOB €CTECTBEHHO-
HAyYHOTO ITUKIIA.

OO0mme ecTeCTBEHHO-HAYYHBIC TIOHATHS: HAyYHBIN (haKT, TUIIOTE3a, 3aKOH, TCOPHS,
aHalIM3, CHHTE3, KilacCU(UKAIMs, TMePUOAUYHOCTh, HAOIIOIEHUE, HKCIIEPUMEHT,
MOJICTUPOBAHUE, M3MEPECHHE, MOJEIb, SBICHHE, MApPHUKOBBIM A((PEKT, TEXHOJIOTHS,
MaTepUasbl.

®duzuka: martepusi, aToM, JJIEKTPOH, MPOTOH, HEHTPOH, MOH, HYKJIHJ, WU30TOIbI,
PaMOaKTUBHOCTh, MOJIEKYJA, DJICKTPUICCKUN 3apsl, MPOBOAHHUKHU, TOTYyIPOBOIHUKH,
JUDJIEKTPUKH, (POTOIIIEMEHT, BEIIECTBO, TE€N0, 00HEM, arperaTHoe COCTOSIHUE BEIIECTBa,
ra3, pacTBOp, PacTBOPHMOCTb, KpHUCTaUTMUECKas pemeTka, CIUIaBbl, (QU3UICCKUE
BEITUYMHBI, CAUHUIBI W3MEPEHHS, KOCMHYECKOE MPOCTPAHCTBO, IUIAHETHI, 3BE3bI,
CounHre.

buonorusa: ¢dortocunTes, apixanue, Ouochepa, dSKOcCUCTEMa, MHUHEPaTbHBIC
yAOOPEHMS, MUKPOIJIEMEHTHI, MAKPOAJIEMEHThI, TUTATEIHHBIC BEIIECTBA.

['eorpadusi: atmocdepa, ruapochepa, MUHEpATbI, TOPHBIE MOPOJIbI, IMOJIE3HBIC
HCKOIIaeMbIE, TOILJIMBO, BOJIHBIC PECYPCHI.
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INJIAHUPYEMBIE PE3YJIBTATBI OCBOEHUS TPOI'PAMMBI 110 XUMHUHAN
HA YPOBHE OCHOBHOI'O OBHIEI'O OBPA30BAHUA

JIMYHOCTHBIE PE3YJIBTATBI

JIMIHOCTHBIC PE3yNbTaThl OCBOCHHS IIPOrPAMMbI OCHOBHOT'O OOIIEr0 00pa3oBaHUs
JOCTHTAIOTCSI B XOA€¢ OOyYeHHS XUMHUU B CAMHCTBE YYCOHOW M BOCTHMTATEILHOMN
JEATEILHOCTH B COOTBETCTBUH C TPAJIUIIMOHHBIMU POCCUHCKIUMH COIMOKYJILTYPHBIMU U
JTyXOBHO-HPABCTBEHHBIMH IIEHHOCTSIMU, IPUHSATHIMH B OOIIICCTBE MTPaBUIaMU K HOPMaMHU
MOBEICHUS M CITOCOOCTBYIOT MIPOIIECCaM CaMOIIO3HAHHUS, CAMOPA3BUTHS U COITUATN3AIIAN
oOy4Jaronuxcs.

JInunocTtHbIE pe3yabTaThI OTpaXkaroT TOTOBHOCThH o0yJaroIXxcs
PYKOBOJICTBOBATBCS CHCTEMOW TMO3WTHUBHBIX IIEHHOCTHBIX OPHCHTAIMA W PACIINPEHUE
OIIbITA JESITEILHOCTH Ha €€ OCHOBE, B TOM YHCJIE B YACTHU:

1) naTpHOTHYECKOTO BOCTIHTAHUS:

LIEHHOCTHOTO OTHOUIEHUS K OTE€YECTBEHHOMY KYJbTYpPHOMY, UCTOPUUYECKOMY H
HAay4YHOMY HaCJEAMI0, IOHUMAaHUS 3Ha4Y€HUsI XUMUYECKOW HAYKH B )KU3HU COBPEMEHHOTO
o0miecTBa, CHOCOOHOCTH BJAAETh JIOCTOBEPHOW HMH(pOpMAIMel O MNepeloBbIX
JOCTHXKEHHUSIX U OTKPBITUAX MHUPOBOW M OTEUECTBEHHOW XMMHH, 3aUHTEPECOBAHHOCTHU
B Hay4HbIX 3HAHUAX 00 YCTPOMCTBE MUpa U OOIIECTBA;

2) rpaIaHCKOr0 BOCIIMTAHUSA:

IPEICTABIICHNS O COLMAJIBHBIX HOPMAaxX W MPABHUJIAX MEKJINYHOCTHBIX OTHOLLIEHUN
B KOJUIEKTUBE, KOMMYHUKATUBHOW KOMIIETEHTHOCTH B OOILIECTBEHHO MOJIE3HOU, y4eOHO-
UCCJIEIOBATENBCKOW, TBOPYECKOW M JPYTrMX BHAAX JESITEIBHOCTH, TOTOBHOCTH
K pa3HOOOpa3HOW COBMECTHOM JI€ATETbHOCTH TMpPU  BBINOJHEHUU  y4YEOHBIX,
MO3HABATEJIbHBIX 33/1a4, BBINOJHEHUN XUMUYECKUX SKCIEPUMEHTOB, CO3/IaHUH YUEOHBIX
IIPOEKTOB, CTPEMJIEHMS K B3aMMOIIOHMMAHHMIO M B3aMMOIIOMOIIM B IPOLECCE ITOU
y4eOHOH JesTeNbHOCTH, TOTOBHOCTU OLEHUBATH CBOE MOBEICHHE M MOCTYINKH CBOMX
TOBAapMIE C IO3WLHUMA HPABCTBEHHBIX M IPABOBBIX HOPM C YYETOM OCO3HAHUS
MOCJIEACTBUN MMOCTYIIKOB;

3) HIEeHHOCTH HAYYHOTO O3HAHMSI:

MHUPOBO33DEHYECKHE TMPEICTABICHUS O BEIIECTBE W XHUMUYECKOW pEaKIuu,
COOTBETCTBYIOIIME COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKH U COCTABIIIOIIAE OCHOBY
JUIsl TIOHUMAaHMSI CYLUIHOCTH HAyYHOM KapTHHBI MHUpa, MPEACTaBICHUS 00 OCHOBHBIX
3aKOHOMEPHOCTSX Pa3BUTHUS MPUPOIbI, B3aUMOCBS3SIX YEJIOBEKA C MPUPOJHON CpEenou,
O pOJIM XMMHH B ITIO3HAHUY ITUX 3aKOHOMEPHOCTEM;

NIO3HABATEIbHBIE MOTUBBI, HAIIPABJIEHHBIE HA MOJIyYE€HUE HOBBIX 3HAHUW 110 XUMUH,
HEOOXOMbIE AJ1s1 O0BSICHEHHS HA0II01aeMbIX ITPOLIECCOB U SIBJICHUM, TO3HABATEIBHOM,
MH(OPMAIMOHHOW U YUTATENHCKOU KYJIbTYPhI, B TOM YHCJI€ HABBIKOB CAMOCTOSITENIbHOM

12



denepanpHas padoyvas mporpamma | Xumust. 8—9 kiaccel (0a30BbIi YPOBEHb)

paboThI C y4eOHBIMU TEKCTAMH, CITPABOYHON JIUTEPATYPOM, TOCTYTHBIMU TEXHUYECKUMU
cpelcTBaMu HH(POPMAIIMOHHBIX TEXHOJIOTUIA;

MHTEpPEC K 00YUCHHIO U MIO3HAHUIO, TI0003HATEIbHOCTh, TOTOBHOCTh U CIIOCOOHOCTD
K caMo00pa30BaHUIO, TPOEKTHOM U HUCCIIEIOBATENIbCKON NEATENBHOCTH, K OCO3HAHHOMY
BBIOOPY HAMPABICHHOCTH U YPOBHS OOYYEHHUS B TaJIbHEUIIIEM;

4) popMupOBaHHUSI KYJIbTYPbI 3I0POBb:

OCO3HaHUE IIEHHOCTH KU3HHU, OTBETCTBEHHOI'O OTHOIIEHUS K CBOEMY 370POBbIO,
YCTaHOBKH Ha 3710pOBbIIl 00pa3 *KU3HU, OCO3HAHUE TOCIIEACTBUN U HENIPUITUE BPEIHBIX
NpUBBIYEK (YyHOTpPEeOJIEHHUS amKOToJs, HApKOTUKOB, KypeHHus), HeoOXOIuMOCTU
coOMroieHNs MpaBuil OE30MaCHOCTH NMpU OOpallleHHH C XUMHUYECKHMMH BEIIECTBAMHU
B OBITY U pEAIbHOM )KU3HU;

5) TpyaoBOro BOCIMTAHMS:

MHTEpPEC K MPAKTUUYECKOMY HM3YyYEHUIO Ipodeccuii U Tpylda pas3audyHOro poja,
YBAKEHUE K TPYAY U PE3yJbTaTaM TPYAOBOU IEATEIIBHOCTH, B TOM YHCIIE HA OCHOBE
IPUMEHEHHUS MPEJAMETHBIX 3HAHUNA 10 XMMMH, OCO3HAHHBIH BbIOOp MHIMBUIYaJbHOU
TPAaeKTOPUHM MPOAOLKEHHS] 0O0pa3oBaHUs C YYETOM JIMYHOCTHBIX HWHTEPECOB M
CHOCOOHOCTH K XHMHH, OOIIECTBEHHBIX HHTEPECOB U MOTPEOHOCTEH, YCIENIHON
npo(heCcCUOHANBHON NEATEIbHOCTH U Pa3BUTHUS HEOOXOAMMBIX YMEHHH, TOTOBHOCTH
aJanTHPOBATHCA B MPOPECCUOHAIBHOU CPEJIE;

6) K0JIOTN4YeCKOT0 BOCTIHTAHUS:

AKOJIOTMYECKU LENecO00pa3HOe OTHOUIEHUE K MPUPOJE KAaK MCTOYHUKY >KU3HH
Ha 3emJle, OCHOBE €€ CyLIECTBOBAaHUS, IOHUMAaHHUE [IEHHOCTH 30POBOr0 U 0€3011acHOTO
oOpaza J>KW3HH, OTBETCTBEHHOE OTHOIIEHHE K COOCTBEHHOMY (DU3UYECKOMY U
NICUXUYECKOMY 3J0pPOBbI0, OCO3HAHUE LIEHHOCTU COOJIIOJIEHUS MpaBuil O€3011acHOTO
NOBEAECHUS MpU paboTe C BEIIECTBAMHU, a TAKXKE B CUTYALMSIX, YTPOKAIOIIUX 3J0OPOBBIO U
JKU3HHU JIFOEH;

CIIOCOOHOCTM NPHUMEHATHb 3HAHUS, I[OJydyaeMble TpU M3YYEHUH XUMHH,
JUISL PEIIEHUS 3a/1a4, CBSI3aHHBIX C OKPY’KAOLIEN MPUPOIHON CPENOM, NIl MOBBILIECHUS
YPOBHSI SKOJIOTUYECKOM KYJbTYpbl, OCO3HAHUSA TJI00ATILHOTO XapaKTepa 3KOJOTUYECKUX
npobsieM W MmyTell MX pelIeHHs] IMOCPEICTBOM METOJOB XHWMHUHU, 3KOJOTHYECKOTO
MBIILICHUS, YMEHHUS PYKOBOACTBOBAThCS UM B MO3HABATEIbHOW, KOMMYHUKATUBHON U
COLMAJIBHOM ITPAKTHUKE.

METANPEAMETHBIE PE3YJIBTATBI

B COCTaBe METanpeIMETHBIX pe3yJIbTAaTOB BBIJICIISIOT 3HAYMMBbIC
Tutst GOPMHUPOBAHUSI MUPOBO33PEHUS OOIICHAYYHBIC TIOHATHSI (3aKOH, TEOPHS, TPUHITHII,
runoTe3a, Qakt, CUCTEMA, MPOIECC, IKCIIEPUMEHT U APYroe.), KOTOPbIE UCIOIB3YIOTCS
B €CTECTBEHHO-HAYYHBIX YUCOHBIX IIPEAMETAX U MO3BOJISIOT HA OCHOBE 3HAHUM U3 ITUX
npeaMeToB (GopMUPOBATH TPEACTABICHHE O IEJIOCTHOW HAy4YHOW KapTUHE MHPA,
U yHUBEpCalbHble Yy4eOHble JeHCTBUA (IIO3HABATENbHbIC, KOMMYHUKATHUBHBIE,
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pEryJIATUBHEIE), KOTOpBIE 00ecIeuynBarOT dbopmupoBaHue TOTOBHOCTH
K CaMOCTOSITEIbHOMY TUTAHUPOBAHUIO M OCYIIECTBICHHUIO YUEOHOU IEATETbHOCTH.

Ilo3HaBaTeibHbIC YHUBEPCAJIbHbIE Y4eOHbIe NeCTBUS
ba3oBble JJoruueckue JelcTBUA:

YMEHUS KCMHOJIb30BaTh MPUEMBI JOTHUYECKOTO MBIIUICHUS MPU OCBOCHUW 3HAHWU:
PacCKpbIBaTh CMBICT XUMHUYECKUX MOHSITUH (BBIAEHATh HUX XapaKTepHbIC MPU3HAKH,
yCTaHaBJIMBAaTh B3aMMOCBS3b C JAPYTMMH TOHSTHSMH), HCIOJIb30BaTh IOHATHS
I OOBACHEHUSI OTNENbHBIX ()AaKTOB W SBJICHUM, BHIOMPATH OCHOBAHUS U KPUTEPUU
JUIS KJacCH(PUKAIMM XUMHUUYECKUX BEIISCTB M XHMHUYECKUX peakIuid, yCTaHaBJIMBATh
MPUYUHHO-CJICJICTBEHHBIEC CBSI3M MEXKIY OOBEKTAMHU HM3Y4YEHUS, CTPOUTH JIOTMYECKHE
paccyxaeHuss (MHAYKTUBHBIC, JACAYKTHUBHBIC, IO aHAJOTWH), JejaTh BBIBOABI H
3aKJIFOYCHUS

YMEHHE TIPUMEHSTh B TMpOIlECCe TMO3HAHUSA MOHATUSA (NPEIAMETHBIE U
METanpeIMETHbIC), CHMBOJMYCCKHE (3HAKOBBIE) MOJCIH, HCIIOIb3yeMble B XHMHH,
peoOpa3oBbIBATh IIMPOKO MPHUMEHSEMbIC B XHMHUH MOJCIBbHBIC IPEACTaBICHUS —
XUMHUUYECKUH 3HaK (CUMBOJI JIEMEHTA), XUMHYECKas popMysia U ypaBHEHUE XUMUYECKON
peaKkIuyu — MPU PEIICHUH y4eOHO-TM03HABATENIbHBIX 3a7a4, C YIETOM ITHUX MOJACIBHBIX
MPEJICTABJICHUIN BBISIBISITh U XapaKTEPU30BATh CYIIECTBEHHBIE MPU3HAKU H3YYaE€MbIX
O0OBEKTOB — XHMHYECKHUX BEIICCTB M XUMHYECKHX PEAKIHUH, BBISBIATH OOIIHE
3aKOHOMEPHOCTH, NPUYUHHO-CJICACTBEHHBIE CBSI3M WM IPOTUBOPEYUS B H3Yy4aEMbIX
rpoueccax v siBICHUSX.

Bba3zoBble ncciie10BaTe/IbCKUE AeHCTBHUS:

YMEHUE HCIIOJIb30BaTh IIOCTABJIECHHBIE BONPOCHI B KAayeCTBE WHCTPYMEHTa
MO3HAHHUA, & TAaKK€ B KayeCTBE OCHOBBI JUJISl (DOPMHUPOBAHMS TMIIOTE3BI MO MPOBEPKE
IIPaBUIIBHOCTH BBICKa3bIBAEMBIX CYXKICHMIA;

MpUOOpPETEHUE OMNbITa MO IUIAHUPOBAHMIO, OPraHU3aluud M  TMPOBEIAECHUIO
YUYEHUYECKUX IKCIIEPUMEHTOB, YMEHHE HA0II0AaTh 32 XOJI0OM IIPOLECCa, CAMOCTOSITETLHO
MIPOTHO3UPOBATH €r0 pe3yJbTat, (HGOPMYJINPOBATH 0OOOIIEHHS U BBIBOJIBI IO PE3yJIbTaTaM
IIPOBENEHHOIO OMbITA, UCCIIEN0BAHUS, COCTABIISITh OTUYET O MPOJEIIAHHOMN padoTe.

Pa6ora ¢ undopmanueii:

yMEHHE BbIOUPATh, AaHAIU3UPOBATh U HHTEPIIPETUPOBATH HH(POPMALINIO PA3TUYHBIX
BUJIOB U (OpM TMpEACTABICHHS, TMOTYyYaeMyl0 W3 pPa3HbIX HMCTOYHUKOB (HAYy4HO-
MOMyJISIpHAsl JTUTEpaTypa XUMHUECKOTO COJEPKaHUSI, CIPABOYHBIC MOCOOUS, pPEeCypChl
NHTepHeTa), KpPUTUYECKH  OIICHUBATh MPOTUBOPEYMBYID U  HEJOCTOBEPHYIO
nH(OPMAIIHNIO;

yMEHHUE TMPUMEHSTh pa3IMyHble METOABl W 3alpoChl NpPU TMOUCKE U OTOOpe
HH(pOpMAITU ¥ COOTBETCTBYIONTUX JTAHHBIX, HEOOXOUMBIX JJIsI BHITOJTHEHUS YUYCOHBIX U
MO3HABATENIbHBIX 3a/1ay OMNpPEAENEHHOrO0 THUIA, NPUOOpETeHHE OmbiTa B 00JaCTH
WCIIOJIB30BaHUSI ~ WH()OPMAITMOHHO-KOMMYHUKATUBHBIX ~ TEXHOJIOTHM,  OBJIAJICHHUE
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KyJIbTYypOI aKTUBHOTO MCTIOJIB30BAHUS PA3JTMIHBIX IOMCKOBBIX CHCTEM, CAMOCTOSITETHHO
BEIOMPATh ONTUMAIBHYIO (OpMY TpEACTaBICHUS HHPOPMAIMA W HWILTFOCTPUPOBATH
perraemMbie 3a1a91 HECJIOKHBIMU CXEMaMH, JUarpaMMaMu, IpyruMu popMamu rpaduku
1 UX KOMOMHAIIUSIMH;

yMEHUE HCIIONBh30BaTh M  aHAJIM3UPOBaThL B  TIpolecce  Y4eOHOW W
UCCJICIOBATEILCKOW JICSITCIIBHOCTH HMH(POPMAIMIO O BIUSHUHA TPOMBIIIICHHOCTH,
CEJIBCKOTO XO35HMCTBA ¥ TPAHCTIOPTA HA COCTOSTHUE OKPYXKAIOIIEH TPUPOTHOU CPEIbI.

KomMMmyHuKaTHBHBIE YHUBEpPCAJbHbIE Y4eOHbIE AeMCTBUS:

yMEHHUE 33JlaBaTh BOMPOCHI (B X0j€ uanora v (WiM) JTUCKYCCHUHU) MO CYLIECTBY
o0cyx1aeMoi TeMbl, POPMYJIMPOBATH CBOU MPEAJIOKEHHUSI OTHOCUTEIHHO BBITIOJIHEHUS
MPEJIOKEHHON 3a]1a4H;

MPUOOPETECHUE OIBITA MPE3CHTAIIMH PE3YIhTATOB BBIMTOJHCHHUS XUMHUYECKOTO
sKcrepuMeHTa (J1abopaTOpPHOTO OIMbITa, J1aOOPATOPHOM pabOThl MO MCCIEAOBAHUIO
CBOMCTB BEIIECTB, yUeOHOTO MPOEKTA);

3aMHTEPECOBAHHOCTh B COBMECTHOW CO CBEPCTHHKAMH TIO3HABATEIBHON U
UCCIIEIOBATENLCKON JIEATEIHHOCTH MPH PEIICHUH BO3HUKAIOIIUX MPOOJieM Ha OCHOBE
y4éTa OOIIMX MHTEPECOB U COTrJIacOBaHUs MO3UIUN (00CYyX AeHUS, OOMEH MHEHUSIMU,
«MO3TOBBIE MITYPMbI», KOOPJAUHAITAS COBMECTHBIX JIEHCTBHM, ONPEIeICHUE KPUTEPUCB
IO OIIEHKE Ka4eCTBa BHIMIOJHEHHOM paboThI U APYTHE);

PeryasiTuBHbIC YHHBEpPCAJbHbIE Y4eOHbIC NeHCTBUA:

YMEHHUE CaMOCTOSITEIbHO ONPENeNATh ILEIU AEATEIbHOCTH, IUIAaHHUPOBATD,
OCYIIECTBJISITh, KOHTPOJMPOBATH M TIPU HEOOXOJAMMOCTH KOPPEKTUPOBATH CBOIO
NesATEeIbHOCTh, BBIOMpaATh Hambosiee d(PPeKTUBHBIC CMOCOOBI pEIICHHUS Yy4YeOHBIX U
MO3HABATENbHBIX  33Ja4, CaMOCTOSITEJIbHO COCTAaBJISATh WM  KOPPEKTUPOBATH
MIPEJIOKEHHBIM aJTOPUTM JIEMCTBUM NPU BBINOJHEHUH 3aJaHUU C YUYETOM ITOJTYyUECHUS
HOBBIX 3HAHUN 00 H3y4aeMbIX OOBEKTaX — BEIIECTBAX U pEaAKIMIX, OICHUBATH
COOTBETCTBHE IOTYYEHHOTO pe3yJibTaTa 3asBICHHON €M, YMEHHE HCIOJIb30BaTh U
aHAJIM3UPOBATh KOHTEKCTHI, IPEjIaracMbl€ B yCIOBUHU 3aJaHUM.

INPEAMETHBIE PE3YJIBTATBI

B cocraBe npenMeTHBIX pe3yJIbTaTOB IO OCBOEHHUIO 00A3aTEILHOTO COJEpIKaHUs,
YCTaHOBJIEHHOTO JaHHOU (henepanbHON pabodeil mporpaMmon, BBIIEISIOT: OCBOCHHBIE
OOy4aroIMMHUCSl HAy4yHbIE 3HAHUS, YMEHHS M CIOCOObI NEWCTBUI, creuuduueckue
JUISL TIPEAMETHON o0siacTh «XUMUs», BUABL JCSITEIBHOCTH MO MOJYYEHUIO HOBOTO
3HAHMSI, €r0 UHTEPIPETALNHU, TPEOOPa30BaAHUIO U MPUMEHEHHUIO B PA3IMYHbIX YUEOHBIX
Y HOBBIX CUTYaIUsIX.

K koHiy oOyueHus B 9 KJjacce mpeaMeTHbIE pe3yibTaThl Ha 0a30BOM YpPOBHE
JOJKHBI OTpaXkaTh C(HOPMUPOBAHHOCTH Y O0YUaOIIUXCS YMEHHIA:

PACKPBIBATH CMBICJI OCHOBHBIX XMMHWYCCKHUX MOHSITUIN: XUMUYSCKUMN 9JICMCHT, aTOM,
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MOJIEKYJIA, HOH, KATHOH, aHUOH, MPOCTOE BEUIECTBO, CIOKHOE BEIIECTBO, BAJICHTHOCTb,
ANEKTPOOTPULIATENBHOCTh, CTEIEHb OKHCIEHHUS, XUMHUYECKAas PEaKus, XUMHUYECKas
CBsI3b, TEIUIOBOM 3(P(dEKT peakinu, MOJb, MOJIAPHBIA 00BEM, pacTBOpP, IEKTPOJIUTHI,
HEAJIEKTPOJIUTHL, JJIEKTPOJIMTHYECKAs JUCCOLMALMs, pEaKIUM HOHHOrO OOMeEHa,
KaTaau3aTop, XHMMHUYECKOE€ paBHOBECHE, OOpaTUMble M HEOOpaTUMBIE pEaKIUH,
OKHUCIIUTEIIbHO-BOCCTAHOBUTEBHBIE PEAKIIUN, OKUCIUTEIb, BOCCTAHOBUTEIb, OKUCIICHHUE
U BOCCTAHOBJICHHE, QJUIOTPOmus, amM(pOTEPHOCTh, XUMHUUYECKas CBI3b (KOBaJICHTHA,
WOHHAs, METAJUIMYECKas), KpUCTANINYeCKas peléTka, KOppo3usi METaIOB, CIUIABBI,
CKOPOCTb XMMHMYECKOM pEaKkuuu, IMpeaenpHo nonyctuMas KoHueHtpamus [IJIK
BEILIECTBA;

WUTIOCTPUPOBATH B3aUMOCBSI3b OCHOBHBIX XMMHUYECKUX MOHATUN U MPUMEHSITHITH
MOHATHS TIPYU ONKMCAHUU BEIIECTB U UX MPEBPAIICHUN;

UCIIOJIb30BaTh XUMHUYECKYI0 CHUMBOJIUKY MJIi COCTaBJieHHs (OpMyJ BEUIECTB U
YPABHEHUM XUMUUYECKUX PEAKLINM;

ONPENEATh BAJICHTHOCTh M CTENEHb OKHUCJIEHHUS XHMUYECKHX JJIEMEHTOB
B COCAUHEHMSX Pa3IMYHOIO COCTaBa, MPUHAJICKHOCTb BELIECTB K ONPEACIEHHOMY
KJIacCy COoeAuHEHUM mo ¢dopmysiaMm, BUJ XUMHUYECKON CBS3U (KOBaJICHTHasi, MOHHas,
METaJJTMYeCcKasi) B HEOPraHMYECKUX COCAMHEHUSX, 3apsii HOHA 10 XUMHUYECKOU
dbopmyie, XxapakTep cpelbl B BOJHBIX PAaCTBOpPaX HEOPTaHMUYECKUX COCIUHEHUMU, THII
KPUCTAJUTMYECKON PEIETKM KOHKPETHOTO BEIIECTBA;

packpbiBaTh  cMbici  [lepuommueckoro  3akona J[.MA. MengeneeBa wu
JIEMOHCTPUPOBATH €r0 MOHUMAaHKE: OMUCHIBATh M XapaKTEPU30BaTh TAOIUYHYIO PopMy
[leproan4eckoil CHUCTEMBI XMMHYECKHX JJEMEHTOB: pa3inyarTh TOHSTHS «TrJIaBHas
noarpynmna (A-rpynma)» u «mnodounas noarpynna (b-rpymma)», maneie u Oosbive

MepUObl, COOTHOCUTh 0003HAUYEHUS, KOTOPhIE MUMEIOTCS B MEPUOAUYECKON TalbJHIIE,
C YHCJIOBBIMU XapaKTEPUCTUKAMU CTPOCHHUSI aTOMOB XMMHUYECKUX JIEMEHTOB (COCTaB U
3apsn sapa, o01ee YUCiIo JIEKTPOHOB M PACIpEIeNICHUE UX IO AJIEKTPOHHBIM CJIOSIM),
OOBSICHATH 00IIIME 3aKOHOMEPHOCTH B U3MEHEHUU CBOMCTB JIEMEHTOB U UX COCAMHEHUN
B MIpe/IeNaX MajbIX MEPUOAOB U TJIABHBIX MOATPYIII C YYETOM CTPOCHHS UX aTOMOB;
KJacCU(PUIIUPOBATh  XMMUYECKHWE  JJIEMEHTHI, HEOpPraHMYeCKHWe  BEIIECTBA,
XUMHUYECKHE peakiuu (M0 YMCIy W COCTaBy YYaCTBYIOUIMX B PEAKIIMM BEIECTB,
10 TeII0BOMY 3 (PEKTy, 0 N3MEHEHUIO CTETICHEH OKUCIICHUS XUMHUYECKUX DJIEMEHTOB);
XapaKkTepru30BaTh (OMUCHIBATH) OOIIME U cHenuduUecKkue XMMUYECKUe CBONCTBA
MPOCTBIX M CIIOXKHBIX BEIIECTB, MOJTBEPK/Iasi ONMMCAHUE MPUMEPAMU MOJICKYJISIPHBIX U
HMOHHBIX YPaBHEHHUM COOTBETCTBYIOIINX XUMHUUECKUX PEAKITUI;

COCTaBJIATh YPAaBHEHUS DJICKTPOJUTUYECKON IUCCOIMAIIUA KUCIOT, IIeJIouehd H
COJICH, TIOJHBIE W COKpAIIEHHBIC ypaBHEHHUS PEAKIMi MOHHOTO OOMEHa, ypaBHEHUS
peaKIuii, MOITBEPKIAIOIIUX CYIIIECTBOBAHUE MEHETUUECKOM CBSI3M MEXKy BEIIECTBAMHU
Pa3JIMYHBIX KJIACCOB;

pacKpbIBaTh CyIIHOCTh OKHUCIUTEIbHO-BOCCTAHOBUTEIBHBIX PEAKIIUNA MOCPEICTBOM
COCTAaBJICHMSI DJIEKTPOHHOTO OajiaHCca ATUX PeaKluii;
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IPOTrHO3UPOBAThH CBOMCTBA BEIIECTB B 3aBUCUMOCTH OT UX CTPOCHHUSI, BO3MOKHOCTH
MPOTEKaHUsI XMMUYECKUX MPEBPAIICHUIN B pa3IMUHbIX YCIOBUSIX;

BBIUKCIIATh OTHOCHUTENIbHYIO MOJEKYJISIPHYI0 M MOJSIPHYIO MAacChl BEIIECTB,
MacCOBYIO JIOJI0 XMMHUYECKOTO 3JeMEHTa Mo (opMysie COCAUHEHHS, MACCOBYIO JOJIO
BEI[ECTBA B PACTBOPE, MTPOBOJIUTH PACUETHI IO YPABHEHUIO XUMUYECKOMN peaKIny;

coONo/IaTh TMpaBujia TOJB30BaHUS XMMHYECKOM TMOCcyAod U J1abopaTOpHBIM
o0Opy/lOBaHUEM, a TaKXe INpaBuia OOpalIeHHs C BEIIeCTBAMU B COOTBETCTBHUH
C MHCTPYKITUSIMU T10 BBITIOJTHEHHIO J1a00PATOPHBIX XUMUYECKHUX OTBITOB IO MOTYUYEHUTO
¥ cOOMpaHUIO ra3000pa3HBIX BEHIECTB (aMMHUAKa U YTIIEKUCIIOTO ra3a);

MPOBOAUTL PEAKIUHU, TMOJATBEPKIAIONINE KAUYeCTBEHHBIM COCTAB pPa3lIMYHBIX
BEILIECTB: PACIO3HABaTh OMNBITHBIM MYTEM XJIOpHUI-, OpOMHI-, HOAWA-, KapOOHaT-,
docdar-, cunukar-, cyiabhar-, TMAPOKCH]I-MOHBI, KATUOHBI AMMOHUS M HOHBI U3YUYEHHBIX
METAJIJIOB, IPUCYTCTBYIOIINE B BOAHBIX PACTBOPAX HEOPTraHUUYECKUX BEIIECTB;

MPUMEHSTh OCHOBHBIE ONEPALIMU MBICIUTEIBHOUN NESITEIbHOCTH — AHAJIN3 U CUHTE3,
CpaBHEHHE, OOOOIIEHUE, CUCTEeMAaTU3AlNIO, BBISBICHUE MPUYUHHO-CIEICTBEHHBIX
CBS3€d — i1 W3YYEHHUsI CBOWMCTB BEIIECTB M XUMHUYECKUX PEAKIUNA, €CTECTBEHHO-
Hay4YHbIE METO/IbI TO3HAHUS — HAOJIIOICHHUE, U3MEPEHUE, MOJICTTUPOBAHNUE, SKCIICPUMEHT
(peayibHBINM U MBICIICHHBIN).
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9 KJIACC
HaumenoBanue
Ne KommuaectBo OCHOBHBIE BU/IBI 1€ATEILHOCTH
pa3aeaoB U TEM Coneprxkanue o0ydeHUs
/o 4acoB 00y4aromuxcs
y4eOHOTO MpeaMeTa

Pa3jnen 1. BemecTBO M XMMHYeCKHE peaKINU
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1.1

IloBTOpEeHue n
yriy0OJieHre 3HaHU |
OCHOBHBIX Pa3/eJIOB
Kypca 8 kjacca

[Iepnonmueckuit 3akoH. [lepunoanueckas
CUCTEMa XUMUYECKHUX JIEMEHTOB

J.1. MenneneeBa. CTpoeHHE aTOMOB.
3aKOHOMEPHOCTHU B UBMEHEHNUH CBOMCTB
XUMHUYECKUX 3JIEMEHTOB NEPBBIX TPEX
NIEPUOJIOB, KaJusl, KAIBLUSI U UX
COECIMHEHHI B COOTBETCTBUH

C MOJIOKEHUEM IJIIEMEHTOB

B [lepnonnueckon cucteMe U CTpOEHUEM
UX aTOMOB.

CtpoeHue BelecTBa: BUAbl XUMUYECKOU
CBA3U. THUIBI KPUCTATUINYECKHUX
pPEUIETOK, 3aBUCUMOCTh CBOWCTB
BEILECTBA OT TUIIA KPUCTAININYECKON
PEHIETKU ¥ BUIa XUMUYECKOM CBSI3U.
Knaccudukanus u HoMeHKIaTypa
HEOPraHWYECKUX BEIECTB. XUMUYECKUE
CBOMCTBA BEIIECTB, OTHOCSIIHUXCS

K Pa3JIMYHBIM KJIacCaM HEOPraHUYECKUX
COEIMHEHU, TeHETUYECKAsI CBA3h
HEOPTraHUYECKUX BEIIECTB.

XapakTepu30BaTh XUMAYECKHUE SIIEMEHTHI
MIEPBBIX TPEX MEPUOJOB, KA U KAJIbLIHS
10 UX MoJoxeHuto B [lepuonnueckon
cucteme J[. 1. Menneneena.
KnaccuduimpoBats 1 Ha3bIBaTh
HEOPTaHUYECKHE BEIIECTBA N3yUYECHHBIX
KJIACCOB.

OmnuceIBaTh 00IHME XUMUUECKUE
CBOMCTBA BEIIECTB PA3JIMYHBIX KIACCOB,
MOJATBEPKAATh CBOMCTBA MPUMEPAMU
MOJIEKYJISIPHBIX YPaBHEHU XUMUYECKHUX
peaKu.

OnpenensTe BUI XUMAYECKOU CBSI3U U
THUI KPUCTAJUIMYECKOU PEIIETKH
BEILIECTBA.

IIporao3upoBaTh CBOMCTBA BEILIECTB

B 3aBUCUMOCTH OT UX CTPOECHHUS.
BricTpanBaTh pa3BEpHyThIE MUCHMEHHBIE
Y YCTHBIE OTBETHI C OITIOPOM

Ha MHGOPMAIIHIO U3 YUeOHUKA U
CIIPaBOYHBIX MAaTEPHUAJIOB, TPAMOTHO

19



denepanpHas padoyvas mporpamma | Xumus. 8—9 kiaccel (0a30BbIi YPOBEHb)

Xumuueckuii IKCnepumeHm:
Jlemoncmpayuu:

03HAKOMJIEHUE C MOJAEIISIMU
KPUCTAJNIMYECKUX PEIIETOK
HEOPTraHWYECKHUX BEIEeCTB — METAJIOB
¥ HeMeTaJ1oB (TpaduTa 1 aaMasa),
CJIOXKHBIX BEIIECTB (XJIOPHUIa HATPUS)

HCTIOJIb30BATh U3YUYECHHBIN TOHATUMHBINA
armapar Kypca XuMuu

1.2

OcCHOBHBIE
3aKOHOMEPHOCTH
XUMHYECKUX
peakuum

Knaccudukanus XuMu4eckux peakuun
10 Pa3JIMYHBIM NpHU3HAKaM (10 YUCITY U
COCTaBYy Y4YacTBYIOILIUX B peaKLUU
BEIIECTB, M0 TEIIOBOMY (D PeKTy,

10 UBMEHEHUIO CTETIEHEW OKUCIICHUS
XUMHUYECKUX DJIEMEHTOB,

10 0OPaTUMOCTH, IO YYACTHUIO
KaTajauzaTopa). IK30- 1
AHAOTEPMUYECKUE PEAKLIUH,
TEPMOXMMHUUYECKHE YPABHEHUSI.
[ToHATHE O CKOPOCTU XUMUYECKON
peakuuu. [TonsiTue 06 0OpaTUMBIX

¥ HEOOPAaTUMBIX XUMUYECKUX PEAKITUAX.
[ToHsiTHE O TOMOTEHHBIX U TE€TEPOTEHHBIX
peakusx. [lonstue o karanuse.
[ToHsiITHE 0 XMMUYECKOM PAaBHOBECHUHU.
@DaxTopHl, BAUSIOUINE Ha CKOPOCTh
XUMUYECKOMN peaKIuu U MOJI0KEHNE
XUMHUYECKOTO PABHOBECHSI.
OKHCIUTENbHO-BOCCTAHOBUTEIHHbBIE

PackpbIBaTh CMBICI U3y4aeMbIX MTOHATHIA
Y IPUMEHSTH STU MOHSATHUSI IPY OMTUCAHUU
CBOMCTB BELIECTB U MX MPEBPAILCHU.
KnaccuduimpoBatbs XuMuyeckue
pPEaKIUU 0 Pa3IUYHBIM IPU3HAKAM.

VY cTanaBnuBaTh 3aBUCUMOCTb CKOPOCTH
XUMHYECKOUN pEAKIUU OT Pa3IMYHbIX
(hakTOpoB.

[Tporao3upoBaTh BO3MOKXHOCTH
MPOTEKAHUS XUMUUYECKUX MTPEBPAILCHUN
B PA3JIMYHBIX YCIIOBUSIX.

OnpenensiTe OKUCTUTEND U
BoccTaHoBuTeNb B OBP.

CocTaBsATh 3JEKTPOHHBIN OanaHc
pEaKIIMH.

[Tpou3BOANTHL BEIYUCIICHUS

110 XUMHUYECKUM YPABHCHUSIM.
VYyacTBOBaTh B COBMECTHOM paboTe

B [1ap€ WUJIU TPYIIIIE.

BricTpanBaTh pa3BEPHYTHIE MMCbMEHHBIE
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peaKLMH, SJEKTPOHHBIN OallaHC
OKHUCJIUTEIHbHO-BOCCTAHOBUTEIHHOU
peakuuu. CocTaBlieHUE YpaBHEHUN
OKHCITUTENBHO-BOCCTAHOBUTEIBHBIX
peaKIMii C UCIOJIB30BAHUEM METO 1A
AJIEKTPOHHOTO OajaHca.

Xumuueckuii IKcnepumenm:
Jlemoncmpayuu:

HccnenoBanue 3aBUCUMOCTH CKOPOCTH
XUMHYECKON peakuuu OT BO3AECHCTBUS
pazIUYHBIX (PAKTOPOB.

OnbIThI, WIUTFOCTPUPYIOLIUE IPUMEPDI
OKHCIUTENBHO-BOCCTAHOBUTEIBHBIX
peakuuii (ropeHue, peakuuu
Pa3JIOXKEHHUS], COEAUHEHUS).
Buviuucnenus:

KOJIMYECTBA BEIECTBA, 00hEMA U MACCHI
peareHTOB WK MPOYKTOB MO
YPaBHEHUSIM XUMUYECKUX PeaKui

Y YCTHBIE OTBETHI C OIIOPOU

Ha MHPOPMAIUIO U3 yUYeOHHKA U
CIPABOYHBIX MAaTEpPUAJIOB, IPAMOTHO
WCIIOJIb30BAaTh U3y4YEHHBIN TOHATUHBINA
anmnapar Kypca XUMHUH

1.3

DNEKTPONUTHYECKAs
JTUCCOITHAITHS.
XUMHYECKUE
peakun

B pacTBOpax

Teopus 3JIEKTPONTUTUYECKON
JTACCOLIMALINU. DJICKTPOIUTHI U
HEAJIEKTPOJUTHI. KaTMOHBI, aHUOHBI.
MexaHu3M JUCCOIUALMU BEIIESCTB

C Pa3JIMYHBIMU BUJAMHU XUMUYECKON
cBs3u. Crenenp qucconuanuu. CUibHbBIC
U cia0bIe AJEKTPOJIUTHI.

Peaknuu noHHoro oomMeHa. Y ciioBus

PackpbIBaTh CMBICIT U3y4aeMbIX IOHATHH,
a TaK€ CMBICII TEOPUHU
BJIEKTPOJIUTUYECKON TMCCOLUALIHH.
OOBICHATH TPUYUHBI
3JIEKTPOMPOBOJHOCTH BOAHBIX PACTBOPOB
BEILIECTB, Pa3nyaTh CJIa0bIe U CHIIHHBIC
AIIEKTPOJIUTHI.

CocCTaBiATh YpaBHEHUS AUCCOIUALIUN
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MIPOTEKaHUs PEaKIMil HOHHOTO OOMEHa,
MOJIHBIE ¥ COKPAIIEHHbBIE HOHHBIE
ypaBHeHUs peakiuii. CBONCTBA KUCIIOT,
OCHOBAHUU U COJIEN B CBETE
IPEICTaBICHUN 00 AIEKTPOTUTHIECKOM
nuccornuanui. KauecTBeHHbIE peakiiuu
Ha WoHbl. [loHsATHE O THAPOIU3E CONEN.
Xumuueckuii IKCnepuMeHm:
Jlemoncmpayuu:

HccnenoBanue 37€KTpONPOBOTHOCTH
pPacTBOPOB BEILIECTB, MTpoliecca
JTUCCOIIMAIIYN KUCTIOT, IIeJI0Yei

¥ coJieit (BO3MOKHO HCTIOIh30BaHHUE
BUJICOMATEPHUATIOB).

OMnbITHl, WUTIOCTPUPYIONINE TPU3HAKU
IPOTEKaHUs peakIMil HOHHOTO OOMeHa
(oO6pa3oBaHue ocajika, BHIJICIICHHE ra3a,
00pa3oBaHUE BO/IbI).

Pacnio3naBanue HEOPraHMYECKUX
BEIIECTB C TOMOIIIHIO KaUeCTBEHHBIX
peakiuii Ha UOHBI.

Jlabopamopmwiii onvim:

N3yuenne mpu3HaKOB MPOTEKAHUS
peaKimyu MOHHOTO OOMEHa B pacTBOpax
AJIEKTPOJIUTOB (C 0Opa3oBaHUEM OCajKa,
BBIJIEJICHHEM Ta3a, 00pa30BaHUEM BOJIbI).
lIpakmuueckas paboma:

KHCJIOT, LIEJI0YEH U COJICH, MOJIHbIC U
COKpAIIEHHBIC HOHHBIE YPABHECHUS
XUMUYECKUX PEaKIil HOHHOTO OOMEHa,
KpAaTKHE€ NOHHBIEC YPABHEHHUS MPOCTHIX
peakui TUAPOJIN3a COJIEH.
XapakTepu3oBaTh O0IINE XUMUUYECKHE
CBOICTBA BEIIECTB PA3JIMYHBIX KJIACCOB
Ha OCHOBE T€OPHUHU DJICKTPOIUTUUECKOU
JIACCOIMALINY; TOATBEPKIATh CBOMCTBA
MIpUMEpPaMH MOJICKYJISIPHBIX U HOHHBIX
YPAaBHEHUM XUMUUYECKUX PEAKLIUM.
Pemiats 3xcriepuMeHTaIbHBIE 3a4a4H

10 TEME.

[InaHupoBaTh U OCYIIECTBIIATH

Ha MPaKTUKE XUMHUECKHE
AKCTIIEPUMEHTHI, TPOBOAUTHL HAOJIOICHMUS,
JIeJIaTh BBIBOJIBI 110 PE3YJIbTaTaM
JKCIIEPUMEHTA MPU NPOBEACHUN
71a00PATOPHBIX OIBITOB U MPAKTHYECKUX
pabor.

CrnenoBath npaBuiaM 0€30MMacHOM
paboThI B JTaOOpATOPHUH TTPH
MCMOJIb30BaHUHA XMMUYECKOW TTOCYbI U
000py/I0BaHUA.

[1poBOANTE BEIYUCICHUS 10 XUMHUYECKUM
YpaBHEHUSM.

VYyacTBOBaTh B COBMECTHOM padoTe
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Ne 1. Pemienue skcriepuMeHTAIBHBIX
3aJ1a4 110 TEME.

Buviuucnenus:

110 YPAaBHEHUSIM XUMHUUYECKUX PEAKIIUN

B [1Ap€ WIH TPYIIIIE.

BricTpanBaTh pa3BEpHYThIE MNCHMEHHBIE
Y YCTHBIE OTBETHI C OMOPOI

Ha UHGOPMAIIHIO U3 YUeOHUKA U APYTUX
HMCTOYHUKOB WH(POPMAITUH, B TOM YHCTIE
NnTepuera

Uroro no pazaeny

17

Paznen 2. HemeTa/iIbl M X COCIMHEHUS

2.1 | O6mas 4
XapaKTEePUCTHKA
XUMHYECKHUX
3JIEMECHTOB
VIIA-rpynmsl.
I"amorensl

OO0mas xapakTepUCTHKA TAJIOTE€HOB.
Oco00EHHOCTH CTPOCHHUS aTOMOB,
XapaAKTEPHBIC CTEIICHU OKUCIICHUS.
CrtpoeHue u puznuecKkrue CBOMCTBa
MPOCTBIX BEIIECTB — IaJIOT€HOB.
XUMHUYECKHUE CBOMCTBA HA IPUMEPE
XJiopa (B3aMMOJICHCTBHE C METaJIJIaMH,
HEMETAJUIAMHU, [IEJTI0YaAMM ).
XnopoBogopoa. ComnsiHast KMCJIOTA,
XMMHUYECKUE CBOMCTBA, MOJIyYEHHE,
IpuMeHeHue. JlencTBue xiaopa u
XJIOPOBOJIOPOJIa HA OPraHU3M YEJIOBEKA.
Baxnenmme XJI0pUAbl U UX HAXOKIECHUE
B MIPUPOJIE.

Xumuueckuii IKCnepumenm:
Jlemoncmpayuu:

OnbIThI, OTpaXkaromue GU3NIeCKue u
XUMHYECKHE CBOMCTBA raJIOr€HOB U X
COeJIMHEHUH (BO3MOYKHO HCTIOJIb30BaHUE

OOBsCHATH 00LTHE 3aKOHOMEPHOCTH

B U3MEHEHHUH CBOICTB HEMETAIIJIOB U UX
COEIMHEHMH B Ipeieax MajbIX
NEPHUOOB U TJIABHBIX MOATPYTI
[leproanyueckoi cUCTEMbI XUMUYECKUX
3JIEMEHTOB C YUYETOM CTPOCHUS UX
aTOMOB.

XapaxkTepuzoBaTh (pU3NYECKUE U
XUMHUYECKHE CBOMCTBA MPOCTHIX BEILIECTB
raJIOr€HOB (Ha MpUMEpE XJI0pa) U
CJIOXHBIX BEILECTB (XJIOPOBOJAOPOAA,
XJIOpUJa HaTpHs), CIOCOOBI UX
MOJTy4eHUsl, MIPUMEHEHUE U 3HAYCHHE

B IIPUPOJIE U JKU3HU YEJIOBEKA.
Onpenensatb XJOpUI-MOHBI B paCTBOPE.
[1marnpoBaTh M OCYIIECTBISATH

Ha TIPAKTUKE XUMUYIECKUE
HKCIIEPUMEHTBI, IPOBOAUTH HAOIIOICHUS,
JIeNaTh BBIBOJIBI IO pe3yJIbTaTaM
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BUJICOMATEPHUAIIOB).

O3HakomIIeHHE C 00pa3IaMu XJIOPHIOB
(rajJoreHu10B).

Jlabopamopmuwiii onvim:

N3ydenune cBOUCTB CONSTHON KUCIIOTBI.
[IpoBeneHre Ka4eCTBEHHBIX PEeaKIUui
Ha XJIOPUI-UOHBI.

lIpakmuueckas paboma

Ne 2: TTomydueHune COITHON KHCIIOTHI,
WU3yYEHHE €€ CBOWCTB.

Buiuucnenus:

110 YpaBHEHUSIM XUMUYECKUX PEaKITUH,
€CJIM OJIH U3 PEareHToB JaH B U30bITKE

HKCIIEPUMEHTA TIPU IPOBEICHUH
71a00PaTOPHBIX OMBITOB U MPAKTUYECKUX
pabor.

CrnenoBaTh mpaBuiIaM O€30MaCHOM
paboThl B 1abopaTopuu

[P UCIIOJIb30BAHUU XUMUYECKON
MOCY/Abl U 000pPYAOBAHUS.

BricTpanBath pa3BépHyThIC TUCHMEHHBIE
U YCTHBIE OTBETHI C OIIOPOii

Ha UHQpOpMAIIUIO U3 yueOHUKA U
CIPAaBOYHBIX MAaTEPUATIOB, IPAMOTHO
WCIIOJIb30BaTh U3y4YECHHBIN TOHATHUIHBINA
anmapar Kypca XuMHUH

2.2

OOmas
XapaKTEePUCTHKA
XUMHYECKHX
3JIEMECHTOB
VIA-rpynnsl. Cepa
1 €€ COCIUHECHUS

OO6mrast xapaKTepUCTHKA IJICMEHTOB
VIA-rpynnsl. OCOOEHHOCTH CTPOEHUS
aTOMOB, XapaKTEePHbIC CTEIICHU
OKHCJICHUSL.

CrpoeHue u pu3HIeCKrUe CBOMCTBA
IIPOCTHIX BEIIECTB — KUCIOPOA B CEPBI.
AJIOTpOITHBIC MOIU(PUKAIIMY KUCTOpOa
U cepbl. XMMUYECKHUE CBOMCTBA CEPHI.
CepoBojiopo/1, ctpoeHue, GU3nIecKue u
XAMUYECKUE CBOMCTBA.

OKcubl cephl Kak IPeICTaBUTENN
KHCIIOTHBIX OKCHJIOB.

Cepnas kucnora, pU3nYeCcKue u
XUMHUYECKHe CBOMCTBA (0011I1e Kak

OOBICHATH 0011IME 3aKOHOMEPHOCTHU

B U3MEHEHUU CBOWCTB 3JIEMEHTOB
VIA-rpynnsl ¥ uX COEIMHEHUN C YYETOM
CTPOCHUS UX aTOMOB.
XapakTepu3oBaTh (PU3NUECKHUE U
XHMHUYECKHE CBOMCTBA MPOCTOrO
BEIIECCTBA CEPBI U €€ COCTMHEHUMN
(cepoBOAOPOIa, OKCHIOB CEPBI, CEPHOI
KHCIIOTBI, CyJIb(aTOB), CITOCOOBI X
MOJTYYEHHUS], IPUMEHEHUE U 3HAYEHUE
B MIPUPOJE U )KU3HU YETIOBEKA.
Onpenensats HATUYUE CYJIb(PaT-HOHOB
B pacTBOpE.

OOBACHATH CYLTHOCTb HKOJIOTMYECKUX
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MPEJCTABUTEIS KJIacca KUCIOT U
cnenupuueckue). XUMHUYECKUE PEaKkiuu,
JIeKaNe B OCHOBE MPOMBIIIIEHHOTO
croco0a MoJy4eHHsI CEpHOM KHUCIIOTBHI.
[Tpumenenue. Conu cepHON KUCIOTHI,
KaueCTBEHHAsl peaklys Ha CyIb(aT-HuOH.
Haxoxnenue cepol 1 €€ COeIUHEHU

B pUpojie. XUMUYECKOE 3arpsi3HEHUE
OKpY>Karolllel Cpeibl COETUHEHUSIMU
cephl (KUCIOTHBIE JOXK/IH, 3arPsI3HEHUE
BO3/lyXa U BOJOEMOB), CITIOCOOKI €T0
MpeA0TBPAIICHUS.

Xumuueckuii IKCnepumenm:
Jlemoncmpayuu:

O3zHakomIieHHEe ¢ 00pasiaMu cephl U eé
COeMHEHUAMU (BO3MOKHO
WCIIOJIb30BaHUE BUJIEOMATEPUAIIOB).
Habmronenue npoiiecca oOyrivBaHus
caxapa noJi IeiCTBUEM
KOHIIEHTPUPOBAHHOM CEPHOU KUCIIOTHI.
JlabopamopHvie onvimol:

N3yyeHne XuMU4eCKUX CBOMCTB
pa30aBICHHON CEPHOM KUCIOTHI.
[IpoBeneHne kaueCTBEHHON peaKlK Ha
cynbdaT-uoH u HabII0ICHUE TTPU3HAKA
€€ NPOTEKaHUS

npo0JieM, CBA3aHHBIX C epepadoTKOM
COCIMHEHUH CEPHI.

[1nanupoBaTh M OCYHIECTBIATh

Ha TIPAKTUKE XUMUICCKUC
HKCIIEPUMEHTBHI, TPOBOUTH HAOIIOICHUS,
JieaTh BBIBOJIBI TIO PE3yIbTaTamM
HKCIIEPUMEHTA.

CrnenoBath mpaBuiaM 0€30MacHOM
paboThI B JIabopaTopuu

[P UCTIOJIb30BAHUU XUMUYECKON
MOCY/Abl U 000PYAOBAHUS.
[Tpon3BOANTE BBIUUCICHUS

0 XUMHYECKUM YPABHEHUSIM.
Hcnonb30BaTh U BHITTOTHEHUH
y4eOHBIX 3aJJaHUI TEKCThI YUYCOHHKA,
CIIPaBOYHBIC MATEPHUAITBI
(ITeprognueckyro cuCTeMy XUMUYECKUX
sanemenToB JI. 1. Menneneesa, Tabauiy
PacTBOPUMOCTH KHCJIOT, OCHOBaHUU U
coJiel B BOJIE, DJIEKTPOXUMHUYUECKHI Pl
HaIpsHKEHUN METaIIOB).

Hcnonb30BaTh PH BHITOTHEHUH
y4eOHBIX 3a/JaHUM U B MMPOIECCe
HCCJICIOBATEILCKON ACATETbHOCTH
HAyYHO-TIOMYJISIPHYIO JINTEPATypy
XUMHUYECKOTO COACPKAHUS, CIIPABOYHbBIE
MaTtepuabl, pecypchl IHTepHETa
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2.3

Obmas
XapaKTePUCTHKA
XUMHUYECKHUX
AIIEMEHTOB
VA-rpynnsl.

A3oT, hochop u ux
COCTUHEHUS

OO0u1as xapakTepUCTUKa FJIEMEHTOB

V A-rpymiibl. OCOO€HHOCTH CTPOCHUS
aTOMOB, XapaKTEepHbIEC CTEIIEHU
OKHUCIICHUS.

A30T, pacpocTpaHeHHE B IPUPOJIE,
bu3HUecKre U XUMUYECKHUE CBOMCTRA.
Kpyrosoport azora B mpupo/e.
AMMHaK, ero GU3NIECKUE U XUMUYECKUE
CBOICTBA, MOJIyYEHUE U TPUMEHECHHUE.
Conu ammonus, ux (GU3NYECKUe U
XUMUYECKHUE CBOMCTBA, MPUMEHEHUE.
KauectBenHnas peaxius Ha HOHbBI
aMMOHMUSI.

A30THas KHCIO0Ta, €€ MOTy4YCHUE,
du3nUecKre 1 XUMUYECKHUE CBOMCTBA
(oOurue Kak MpeacTaBUTENS Kilacca
KHCJIOT U crieniupruyecKue).
Hcnonbs30BaHre HUTPATOB U COJIEN
aMMOHMSI B KQU€CTBE MUHEPATbHBIX
yA00peHnil. XUMHUYECKOE 3arps3HEeHNE
OKpY’KaroUIEH CPEAbI COCTMHEHUAMU
a30Ta (KUCIOTHBIE JOK/IHU, 3arPSI3HEHUE
BO3/1yXa, IOYBBI U BOJIOEMOB).
docdop, aIoTporHbIe MOAUGUKAITUN
docdopa, puzndeckre 1 XUMUIECKHUE
cBorictBa. Oxcua docdopa (V) u
docdhopHas kuciora, Gpu3nIecKue u

OOBSACHSTH O0IIIHME 3aKOHOMEPHOCTH

B U3MEHEHUU CBOMCTB 2JICMEHTOB
VA-rpyniiel 1 uX COEQUHEHUI ¢ YUETOM
CTPOEHUS UX aTOMOB.

Xapaktepu3oBaTh PU3NYECKUE U
XUMHUYECKUE CBOMCTBA TPOCTHIX BEIICCTB
azora u pocdopa 1 UX COeTUHESHUM
(amMmmMmaka, coyeit aMMOHHUSI, a30THOM
KHCJIOTBI, HUTPATOB, okcuaa ocdopa (V)
u pocdopHoit kucioThl, hochaTon),
CIOCOOBI UX TOJY4YECHHUSI, IPUMEHEHUE U
3HAUEHUE B MPUPO/IE U )KU3HU YEIIOBEKa.
Omnpenensate HOHBI aMMOHUA U (hocat-
MOHBI B PaCTBOPE.

OOBSICHATH CYIIHOCTh YKOJIOTHICCKUX
po0JIeM, CBSI3aHHBIX ¢ HAXOXKICHHEM
coeMHeHui a3oTa u ¢ocdopa

B OKPY>Karollen cpeae.

[InanupoBaTh M OCYIIECTBIATh

Ha TIPAKTUKE XUMUYICCKUC
HKCIIEPUMEHTHI, TPOBOIUTH HAOTIOICHUS,
JieaTh BBIBOJIBI TI0 PE3ybTaTaM
HKCIIEPUMEHTA TIPH MPOBEJCHUHU
71a00paTOPHBIX OIBITOB U MPAKTHYECKOU
paboTHLI.

CnepnoBathb npaBuiamM 0e30macHOU
paboThI B 1abopaTopuu

26



denepanpHas padoyvas mporpamma | Xumus. 8—9 kiaccel (0a30BbIi YPOBEHb)

XUMUYECKUE CBOMCTBA, MOJIyYEHUE.
Hcnonp3oBanue ¢pochaToB B Ka4eCTBE
MUHEpaIbHBIX yI0OpEHUN.
Xumuyeckuii IKCnepumenm:
Jlemoncmpayuu:

O3HakoMJIeHHE C PU3NIECKUMU
cBolcTBaMu a3ota, hocdopa

U UX COCAUHEHUM (BO3MOXKHO
UCIIOJIb30BAaHUE BUCOMATEPUATIOB).
O3HakomIIeHHE ¢ 00pa3IlaMu a30THBIX U
(dochopHbIX yI0OpEeHUH.

[Tonyuenue, cobrpanue, paclio3HaBaHUE
Y U3yUYCHUE CBOKWCTB aMMHAKA.
B3anMoneincTere KOHLIEHTPUPOBAHHOM
A30THOM KUCJIOTHI C MEIBIO (BO3MOKHO
WCIIOJIb30BaHUE BUJIEOMATEPUAIIOB).
JlabopamopHvie onvimol:

[IpoBeneHne KaueCTBEHHBIX peaKIuii
Ha MOH aMMOHUA U pochar-noH, u
W3YUYEHUE TPU3HAKOB X MPOTECKAHUS.
lIpaxmuuecxas paboma

Ne 3: Tlonmyuenue aMMuaka, u3yueHue
€ro CBOMCTB.

Buiuucnenus:

110 YPAaBHEHUSIM XUMUUYECKUX PEaKIIUit

[P UCIIOJIb30BAHUU XUMUYECKON
MOCY/Ibl U 000PYAOBAHUS.
[Ipou3BOANTH BBIUUCICHUS

10 XUMHUYECKUM YPABHEHUSIM.
Hcnonb30BaTh U BHIMOTHEHUH
y4eOHBIX 3aJaHUI TEKCTHI YICOHHKA,
CIIPaBOYHBIE MaTEPHUAIIbI
(MepUOANYECKYIO CUCTEMY XUMUYECKHUX
sanemenToB JI. 1. Menaeneena, Tabiuiry
PacTBOPUMOCTH KUCJIOT, OCHOBAHUY U
COJIEU B BOJE, DJIEKTPOXUMHUYECKUU PAL
HaIpsHKEHUN METaJIOB)
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2.4

Obmas
XapaKTEPUCTHKA
XUMUYECKHUX
AJIEMEHTOB
IVA-rpynmsi.
Yraepon u
KPEMHHUM, U UX
COEIUHEHHUS

OO0u1as xapakTepUCTUKa FJIEMEHTOB
[VA-rpynmnsl. OcCOGEHHOCTH CTPOEHUS
aTOMOB, XapaKTEepHbIEC CTEIIEHU
OKHCJICHUS.

VYriepoa, aniaoTponHbie MOAUGUKAIIIH,
pacnpocTpaHEeHUE B IPUPOJE,
bu3nUecKue 1 XMMUUYECKHE CBOMCTRA.
Ancop6uus. Kpyrosopot yriepoaa

B [IPUPOJIE.

Oxcunpl yriiepona, ux Gpu3ndecKkue u
XUMHUYECKHUE CBOMCTBA, JICHCTBUC

Ha KUBbIC OPTaHU3MBI, ITOJTYUYECHUE U
IPUMEHEHHUE. JKOJIOTHYECKHE
IpOOJIEMBI, CBSI3aHHBIE C OKCHIOM
yriepona (1V), runoresa riio0ainbHOTO
MOTETUICHUS KJIMMaTa, apHUKOBBIN
aPexr.

VYronbpHasg KUCIOTa U €€ COJH, UX
bu3nUecKre U XUMUYECKHE CBOWMCTBA,
MOJTy4Y€HUE U PUMEHEHHE.
KauecTBenHas peakius Ha KapOOHAT-
noHbl. Mcnonp3oBanue kKapOOHATOB

B OBITY, MEIUIIMHE, TPOMBIIIUICHHOCTH U
CEJIbCKOM XO035MCTBE.
[TepBoHayabHBIC TOHATHUS

00 OpraHMYecKuX BEUIECTBAX KaK

0 COeIMHEHMSIX yriiepoja (MeTaH, 3TaH,

OOBSACHSTH O0IIIHME 3aKOHOMEPHOCTH

B UI3BMEHEHHMH CBOMCTB DJIEMEHTOB
IVA-rpynmnsl ¥ uX COEIMHEHUN ¢ yUETOM
CTPOEHUS UX aTOMOB.

XapakTepuszoBaTh (HU3NUECKUE U

XUMHYECKHE CBOMCTBA IMPOCTBIX BCUICCTB

yriiepoaa U KpEMHHUS U UX COCIMHEHUI
(OKCHIOB yTIIepo/ia, yroJIbHOW KUCIIOTHI,
KapOOHATOB, OKCHIa KPEMHUSI,
KPEMHHEBOU KUCJIOTHI, CUJTUKATOB),
CrocoObI UX MOJIyYEHUs, MPUMEHEHUE U
3HAYEHUE B MIPUPOJIE U )KU3HU YEIOBEKA.
OOBICHATH TPUUUHHO-CIICICTBEHHYIO
CBSA3b: CTPOCHHUE BEILIECTBA — CBOWMCTBA
— MPUMEHEHUE — HA TpPUMEpax
COEMHEHNH YIJIEpOJA U KPEMHHUSI.
OnpenensiTe KapOOHAT- U CHIIMKAT-UOHBI
B PacTBOpE.

OOBICHATH CYIIHOCTh KOJIOTMYECKUX
po0JIeM, CBS3aHHBIX C HAXOXKICHUEM

YIJIEKUCIIOTO r'a3a B OKPYKAOLIEN Cpee.

[TonTBepKaaTh 0COOEHHOCTH COCTaBa
OpPTraHUYECKUX BEIICCTB MPUMEpPaAMU
MIPOCTHIX COSAMHEHUH (METaH, ITaH,
STWJICH, alleTUJIEH, 3TaHOJI, TIIUICPUH,
YKCyCHasl KHCIIOTa), B3aUMOCBSI3hb

HCOPraHU4YCCKUX COCMHECHU I yriacepoaga u
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STUJIECH, alleTUIJICH, 9TaHO, TITUIEPHH,
YKCyCHasi KHCIIOTA).

[IpupoHbIe ICTOYHUKH YTIIEBOI0POI0B
(yrosip, npupOAHbIN ra3, HeQTh),
MPOJYKTHI UX NepepaboTKu (OEH3UH),
UX POJIb B OBITY U IPOMBIIIICHHOCTH.
[ToHsiTHie 0 OMOTOTUYECKH BaXKHBIX
BEILIECTBAX: JKUpax, OenKax, yriaeBojaax —
Y UX POJIY B )KU3HU YEJIOBEKA.
MarepuaiibHOE € IMHCTBO OPTAHUYECKUX
Y HEOPTaHUYECKUX COCTUHEHUM.
Kpemnuit, ero pusnyeckue u
XUMUYECKHUE CBOMCTBA, MOJYyUYCHHUE U
npuMeneHue. CoeTMHEeHNUs] KPEMHHUS

B nipupoje. O0mue npeacTaBiacHus

006 okcuze kpemuus (1V) u kpeMHUEBO#
KHUCJIOTE.

Cunukatsl, X UCTIOJIb30BaHUE B OBITY,
MEJIUIIMHE, POMBIITUICHHOCTH.
BaxHeimme cTpouTebHbIe MaTEPUAIIBL:
KepaMHKa, CTeKJI0, IEeMEHT, OCTOH,
xese300eToH. [Ipobiiembl 6e30macHOTO
UCIIOJIb30BaHUsI CTPOUTEIBHBIX
MaTepraioB B TOBCEIHEBHOM JKU3HHU.
Xumuyeckuii IKChepumenm:
Jlemoncmpayuu:

Mopenu KpUCTaNIMYeCKUX PEIIETOK

OpPraHUYECKHUX BEIIECTB.
OnuceIBaTh POJib OEIKOB, KUPOB U
YTJIEBOJOB B ()yHKIIMOHUPOBAHUH KUBBIX
OpPraHU3MOB, COCTaB MPUPOIHBIX
HMCTOYHHUKOB YTJIEBOIOPOJOB, UX POJIb

B OBITY U MPOMBIIINIEHHOCTH.

[IpoBOINTH BBIYMCIICHUS 110 YPABHEHUSIM
XUMHUYECKUX PEaAKIIHM.

[1marnpoBaTh M OCYIIECTBISTH

Ha MPAKTUKE XUMUYECKUE
HKCIIEPUMEHTBHI, TPOBOIUTH HAOIIOICHUS,
JIeNIaTh BBIBOJIBI 10 pe3yIbTaTaM
HKCIIEPUMEHTA TP MPOBEICHUU
71a00pPaTOPHBIX OIBITOB U MPAKTUYECKHUX
pabor.

CrnenoBaTh mpaBuiIamM 6€30MaCHOM
paboThI B JIabopaTopuu

IIPU UCTIOTH30BAHUH XUMUYECKOU
MOCY/IbI U 000PYI0BaHUSI.

Hcnonp30BaTh pU BHITIOJTHEHUH
y4eOHBIX 3aJJaHUI TEKCThl y4eOHUKa,
CTIpaBOYHBIC MaTEPHUAITBI
(ITepnonnyeckyro CUCTEMY XUMHUIECKIX
anemenToB [I. 1. Menneneesa, Tabnuiry
PAaCTBOPUMOCTH KHUCJIOT, OCHOBAHUU U
coJieil B BOJIE, SJICKTPOXUMHUUYECKUN PSIT
HaIpsHKEHUI METaJIOB)
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anmasa, rpadura, QymiepeHa.
O3HakoOMIIEHHE C ITPOLIECCOM aACOPOIIUU
PacTBOPEHHBIX BEIIECCTB
AKTUBUPOBAHHBIM YTJIEM U YCTPOICTBOM
IPOTUBOTa3a.

O3HakoMIIeHHE C IPOTYKIIHEH
CUJIMKATHOM MPOMBIIIJIEHHOCTH
(Buneomarepuabl: cuIMKaTHAS
MIPOMBIIIEHHOCTB ).

Mopaenu MOJIEKyJ1 OPraHUYECKUX
BELIECTB.

Jlabopamopmbwiii onvim:

[Tonyuenue, coOupanue, pacrio3HaBaHuE
Y U3yYEHHUE CBOMCTB YIJIEKUCIIOTO rasa.
[IpoBeaeHne KaYECTBEHHBIX PEAKIIHA

Ha KapOOHAT U CHJIMKAT-UOHBI U
U3Y4YEHHUE MPU3HAKOB UX MPOTEKAHMS.
Ipaxmuueckue pabomol:

Ne 4. Tlonmy4yeHue yriekuciioro rasa,
V3YYEHHUE €TI0 CBOMCTB.

Ne 5. Pemenue skcnepuMeHTaAIbHBIX
3a7a4 no TeMe «BaxxHenme HeMeTauibl
U UX COCIMHEHUS

Buviuucnenus:

[0 YPABHEHUSIM XUMUYECKUX peaKIni

Hroro no pazneny

25
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Pa3nen 3. MeTa/iIbl H UX CoeqMHECHUA

3.1

OO01ue cBOMCTBA
METAJLIOB

4

OO0mas xapakTepUCTUKAa XUMUUYECKUX
AJIEMEHTOB — METAJJIOB HA OCHOBAaHUH UX
nosioxkenus B [leprogudeckoii cucreme
XUMHYCCKHUX IJIEMCHTOB

J.1. MeHneneeBa 1 CTpOCHUS] aTOMOB.
Crpoenue MeTauioB. Metainueckas
CBSI3b U METaJNINYeCKas
KpUCTAJNTNYeCKas pereéTka.
DIIEKTPOXUMHYECCKUM Psi HATIPSHKCHUIM
MeTaII0B. DU3HYECKHE B XUMHYCCKHC
cBolicTBa MeTaiiIoB. OOIIHE CrIOCOObI
noJTy4eHUsS MeTautoB. [lorsTHE

0 KOPPO3UHU METAJIOB, OCHOBHBIE
CITOCOOBI 3aIUTHI KX OT KOPPO3UHU.
CmnaBsl (CTanb, YyTyH, TIOPATIOMUHHM,
OpoH3a) U UX MPUMEHEHUE B OBITY U
TIPOMBIIIJICHHOCTH.

Xumuueckuii IKcnepumenm:
Jlemoncmpayuu:

OO6pa3supl METAIIOB U CILIABOB.
N3yuenune pe3ynbTaToB KOPPO3UHU
METaJII0B (BO3MOKHO MCITOIH30BAHUE
BUJICOMATEPHUATIOB).

JlabopamopHhvie onvimol:
O3HakoMIIeHHE ¢ 00pa3liaMu METaJIOB U
CIUTABOB, X (DU3UIECKUMU CBOHWCTBAMH.

PackpbIBaTh CMBICT N3y4aeMbIX HOHATHM
Y IPUMEHSITH 3TH TMIOHATHS TIPU OMTMCAHUN
CBOWCTB BEILECTB U UX IPEBPALLICHUM.
OOBsACHATH 001IHE 3aKOHOMEPHOCTH

B U3MCHEHUH CBOMCTB 3JIEMEHTOB-
METaJJIOB M UX COCAMHEHUH ¢ y4ETOM
CTPOCHHUS UX aTOMOB.

XapakTepu3oBaTh CTPOCHUE METAJUIOB,
o011e PU3NIEeCKUe U XUMHUUECKHE
CBOMCTBa METAJIOB.

XapakTepu3oBaTh 00IIIHE CITOCOOBI
MOJIyYSHHS] METAJLIOB.

OnuchIBaTh CIOCOOBI 3aIUTHI METAJIIIOB
OT KOPPO3UH.

CrnenoBath npaBuiaM O€30MacHOM
paboThI B 1a0OPATOPUH MPU
UCIOJIb30BAHUU XUMUYECKOH TTOCY bl U
000pyI0BaHUAI.

[Tpon3BOANTH BHIYUCICHUS

110 YPAaBHEHHSIM XUMUYECKHUX PEaAKIIH,
€CJIM OJTUH U3 PEareHTOB COACPIKUT
IPUMECH.

YyacTBOBaTh B COBMECTHOM padoTe

B TIape WJIK TPYIITIE.

Hcnonr30BaTh npy BHITIOTHEHUH
y4eOHBIX 3aJJaHUM TEKCThI YUeOHUKA,
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Buviuucnenus:

10 YPaBHEHUSIM XUMUYECKUX PEaKIIHii,
€CJIM OJIMH U3 PEarcHTOB COACPIKUT
npuMecu

CIIPaBOYHBIE MaTEpHUaIbI
(ITepponnueckyto CUCTEMY XUMHUUYECKUX
anemenToB /. 1. MenneneeBa, Tabmuiry
PacTBOPUMOCTH KUCJIOT, OCHOBaHUH U
CoJIeH B BOJIE, DJICKTPOXUMHYCCKUM PsJT
HaIpPsHKEHUI METaJIOB)

3.2

Baxueiimnme
METAJUIBI U UX
COEIMHECHUS

16

[[{enoynble METAIBI: TIOJIOKEHUE

B [leprnoanyeckoil cucteMme XuMUYECKUX
aneMmeHToB .M. MenzaeneeBa, ctpoeHne
MX aTOMOB, HaX0XJEHHUE B IIPUPOJE.
duznyeckrue 1 XMMUUYECKHE CBOMCTBA
(Ha mpumepe HaTpus U Kaius). OKCUIbI
U TUAPOKCHUBI HATPUS U KaJIUS.
[IprMeHeHnE METOUYHBIX METAJUIOB U UX
COCIUHCHUU.

[IlemoyHO3eMEIbHBIC METAJIIBI MATHUM U
KaJIbLMI: nosioxkeHue B [lepunoanueckoi
CUCTEME XMMHUUYECKHUX DJICMECHTOB

J.1. MenneneeBa, CTpOEHHUE UX ATOMOB,
HaxXOXJIeHHE B pupoje. Puznueckue u
XUMHYECKHE CBOMCTBA MarHus u
Kanelus. BakHelme coefuHEeHUS
KaJbIUsl (OKCUI, TUIPOKCHU, COJIH).
JKEcTKOCTh BOJIBI U CTOCOOKI €6
YCTpPaHEHHS.

AJIOMHAHH: TTOJIOKECHHUE

B [leprnoanueckom cucteMe XUMUYECKUX

OOBACHATH 00IIIME 3aKOHOMEPHOCTH

B U3BMEHEHUU CBOMCTB 3JIEMEHTOB-
METaJJIOB U UX COEAMHEHUH B IPYyIIax

C YY4ETOM CTPOEHUS UX ATOMOB.
XapakTepuzoBaTh (HU3NYECKUE U
XUMUYECKUE CBOMCTBA IPOCTHIX BELIECTB
METaJJIOB U UX COEAMHEHUH (OKCHUIOB,
TUAPOKCHUIIOB, COJICH), CITOCOOBI UX
NOJIyYeHUs], IPUMEHEHHE U 3HAaUCHHE

B IIPUPOJIE U KU3HU YETIOBEKA.
¥YcraHaBnMBaTh NPUYUHHO-
CJIEICTBEHHYIO CBA3b: CTPOCHHE
BEILIECTBA — CBOMCTBA — IPUMEHEHUE —
Ha IpPUMEPaX U3y4aeMbIX BELIECTB.
Pacnio3HaBaTh ¢ MOMOIIBIO KAUECTBEHHBIX
peaKlMii HOHbI METAJIJIOB: MarHus,
KaJbIIWs, ATIOMUHMS, IUHKA, xkerne3a (11)
u xxenesa (III), meau (II).

JlokasbiBaTh aMQOTEPHBIN XapakTep
OKCHJIOB U THJIPOKCUIOB aJIFOMUHHUS U
LMHKA.
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anemeHTOB [[.1. MenneneeBa, crpoeHue
aToMa, HaXO0XJICHUE B IPUPO/IE.
Pu3NYECKHE U XUMUYECKUE CBOMCTBA
anoMuHug. AMQOTEepHbIE CBOMCTBA
OKCHJIa U TUAPOKCUA ATFOMUHUSL.
Keneso: nonoxenue B [leproanyueckoit
CHUCTEME XUMHUYECKHUX IJIEMEHTOB

JI.1. MenneneeBa, CTpOEHHE aTOMa,
HaxoieHue B npupojae. dusnyeckue u
XUMUYECKUE CBOMCTBA xene3a. OKCUbI,
rupokcu bl U conu xxenesa (1) u xxenesa
(I1I), ux cocraB, CBOICTBA U MOJyYCHUE.
Xumuueckuii IKCnepumenm:
Jlemoncmpayuu:

OcoO6eHHOCTH B3aUMOJICHCTBUS OKCH/JIA
KJIBIIUSL U HATPUS C BOJOM (BO3ZMOXKHO
UCIIOJIb30BaHUE BUJIEOMATEPUAIIOB).
OkpalmBaHue IaMEeHU HOHAMU HATpusl,
KaJiusl U KaJblns (BO3MOMXKHO
UCIIOJIb30BaHUE BUIEOMATEPHUAIIOB)
HccnenoBanue cBOMCTB KECTKOM BOJBI.
[Tponecc ropenus xee3a B KUCIOPOE
(BO3MOYKHO HCIIOJIb30BaHUE
BUJIEOMATEPHUAIIOB).

Jlabopamophvie onvimoi:

[IpoBeneHre KAaUECTBEHHBIX PEAKIINI

Ha UOHBI (MarHus, KaJblUs, aTIOMUHUA,

[InanupoBaTh M OCYIIECTBIATh

HA NPAKTUKE XUMUYECKUE
AKCIIEPUMEHTBHI, TPOBOIUTH HAOIIOCHUS,
JIeNaTh BBIBOJIBI 10 PE3YJIbTATAM
AKCIIEpUMEHTA MTPU MPOBECHUU
1a00paTOPHBIX OIBITOB U MPAKTHYECKHUX
pabor.

CnenoBatk npaBuiiaM 0e30nacHOM
paboThI B 1ab0OpaTopuu

IIPU UCII0JIb30BAHUU XUMUYECKOIN
nocyAbl U1 000py10BaHUS.
[Ipon3BOaUTE BBIYUCIIEHUS

10 XUMHYECKUM YPABHEHUSIM.
VYyacTBOBaTh B COBMECTHOM padoTe

B Mape WJIK TpyIIe.

BricTpauBath pa3BEpHYThIE TUCHMEHHbIE
Y YCTHBIE OTBETHI C ONTOPOU

Ha nH(pOpMaINIO U3 yueOHUKA U
CIPaBOYHBIX MaTEPHAIIOB, IPAMOTHO
VICII0JIB30BAaTh U3YYEHHbBIN TOHATUNHBIN
ammapar Kypca XuMuu
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ruHkKa, sxenesa (1) u xenesa (1), mean
(IT), onucanue NprU3HAKOB UX
MPOTEKAHUSI.

HccnenoBanne aMmpOTEpHBIX CBOHCTB
TUJPOKCHUJIA ATTFOMUHHUS U THAPOKCHUIA
[MHKA.

IIpakmuueckue pabomol:

Ne 6. )KEcTKOCTH BOJIBI K METOIBI €€
YCTPAHEHHUS.

Ne 7. Pemenue skcnepuMEeHTAIIbHBIX
3a1a4 1o teme «BaxHelmue meTamibl 1
UX COCMHEHUS.

Buiuucnenus:

10 YPaBHEHUSAM XUMHUYECKUX PEaKITUH,
€CJIM OJIH U3 PEareHToB JaH B U30bITKE
WJIU COJICPXKUT MPUMECH;

MAaCCOBOM JOJIM BbIXO/Ia MTPOJAYKTA
peakiuu

Hroro no paznemy 20

Pa3znen 4. Xumus u oKpy:Kamomas cpeaa

4.1 | Xumud n 3

OKpYy Karomasi cpe/ia

BemecTsa n maTepuansl B MIOBCEAHEBHON
YKA3HHU 4YelioBeKa. besonacHoe
VICTIOJIb30BAHUE BEIIECTB U XUMHUUECKHUX
peakuuii B ObITy. [lepBas momoiup rnpu
XMMHUYECKUX OKOTax U OTPABIICHUSIX.
XUMHUYECKOE 3arpsA3HEHUE OKPYKAKOIIEH
cpeabl (mpeesbHas TomycTuMast

XapakTepu3oBaTh POJIb XUMUU

B Pa3IMYHBIX c(pepax AesTeNHbHOCTU
JIFOIeH, OCHOBHBIE BEIIECTBA U
MaTepualibl, IPUMEHIEMBIE B )KU3HU
COBPEMEHHOTO YeJIOBEKA.

OOBACHATDH yCIOBHSI 6€30MACHOTO
UCIIOJIb30BaHUs BEIIECTB U XUMUUYECKUX
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KOHIIEHTpAaIus BeuecTs. Poibs xuMun

B PEIICHUH DKOJIOTHYECKHUX MTPOOIIEM.
Xumuyeckuii IKCnepumenm:
Jlemoncmpayuu:

N3ydenune 06pas3iioB MaTepHaIOB
(CTEKJ10, CIIJIaBbl METAJIOB, MOJIMMEPHBIC
MaTepUaIbl)

peakiHmii B ObITY.

AHaTM3UPOBATh U KPUTUICCKU
OIICHUBATh UH()OPMAITHIO O BIUSHUH
ITPOMBITIUICHHOCTH, CETHCKOTO XO351CTBA,
TpaHCIIOPTA U JIp. Ha COCTOSTHUE
OKPYIKaIOIIEH CPE/Ib.

YMeTh OKa3bIBaTh MEPBYIO IIOMOIIIb

IPY XUMUYECKUX 0’KOTaX ¥ OTPABJICHUSIX.
[IpuaMaTh ygactue B 00CYKICHUU
po0JieM XUMHYECKON 1 AKOJIOTHUECKOM
HaIPaBJICHHOCTH, BHICKAa3bIBATh
COOCTBEHHYIO TO3UIIUIO IO podIeMe 1
npeiaraTb BO3MOXHBIE ITyTH €&
pereHus

Wroro mo pazgeny: 3
PezepBHOE Bpems 3
OBIIEE YNCJIO HACOB 68
I10 ITPOIT'PAMME
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9 Kacchl
Ne Tema 3ausiTust 9A 9b 9B 9C DJieKTPOHHBbIE LM (PPOBHIE 00pa3oBaTeIbHbIE
pecypcsbl
Pazgen 1. BemecTBo M XUMHYeCKHE peaKIMH
1 | Ilepmoguueckuit  3akoH. Ilepmogmueckas  cucrema | 03.09 02.09 05.09 04.09 Bubmiorexa LIOK https://m.edsoo.ru/00adb59e
xuMu4eckux saemeHToB /1. 1. MenneneeBa
2 | 3aKOHOMEpPHOCTH B M3MEHEHUH CBOHCTB XMMHYECKHX 05.09 06.09 06.09 05.09 Bubsmorexa LIOK https://m.edsoo.ru/00adb6b6
AJIEMEHTOB TEPBBIX TPEX MEPUOJIOB
3 i(;;(;(él;lgmxaunﬂ U HOMEHKJarypa Heopranmdeckux | 10.09 09.09 12.09 11.09 Bubsmorexa LIOK https://m.edsoo.ru/00adb7e2
4 Eenuzl[ng OI)EI/IMI/I‘IGCKOI/I CBSI3M W TUNBl Kpuctawmyeckux | 12.09 13.09 13.09 12.09 Bubmiorexa LIOK https://m.edsoo.ru/00adbac6
5 | Kontponbnas pabora Nel mo teme «lloBropenmne u | 17.09 16.09 19.09 19.09
yrinyOJeHue 3HaHUH OCHOBHBIX pa3leNoB Kypca 8
KJ1acca»
6 | Knaccudukauus xumudeckux peakuuil mo pasnmuusaeiM | 19.09 20.09 20.09 20.09 Bubmorexa LIOK https://m.eds0o.ru/00adbch0
IpU3HaKaM
7 | Tlonstue o ckopoctu xuMuyeckor peakuuu. [lonstue o | 24.09 23.09 26.09 26.09 Bubmorexa LIOK https://m.edsoo.ru/00adbeda
TOMOTEHHBIX M F€T€POr€HHBIX PEaKLIUAX
8 | Ilonstue o xuMuueckoM paBHoBecuu. Daxtopsl, | 26.09 27.09 27.09 27.09
BIIMSAIONIME HA CKOPOCTh XUMHUYECKOM pPEaKkUUu U bu6nmoteka LIOK https://m.edsoo.ru/00adc28c
MOJIOKEHUE XUMUYECKOTO0 PAaBHOBECHUS
9 OKHCIUTENbHO-BOCCTAHOBUTEIBHBIE PEAKIIUU 01.10 30.09 03.10 02.10 bu6mmoreka LIOK https://m.edsoo.ru/00adcade
10 | Teopus snextponutnueckoi auccounanuu. Cunbneie u | 03.10 04.10 04.10 03.10 Bubsmorexa LIOK https://m.edsoo.ru/00adcd68
cl1abble ANIEKTPOJIUTHI
11 | MouHble ypaBHEHUS peakuuit 15.10 14.10 17.10 16.10 bubmumoteka LIOK https://m.edsoo.ru/00add448
12 | Xumuueckue CBOTICTBA KHCIIOT M OCHOBaHHMH B CBETE 17.10 18.10 18.10 17.10 Bubmorexa LIOK https://m.edsoo.ru/00add5d8
MPECTaBICHUN 00 IEKTPOIUTUYECKON TUCCOLUAIINN
13 | Xumuueckue CBOHCTBA COJNEH B CBETE NMPE/ICTABICHHH 00 | 22.10 21.10 24.10 23.10 Bubsmorexa LIOK https://m.edsoo.ru/00add8b2
AJIEKTPOIUTUYECKOH HCCOauu
14 | IlonsiTue 0 rUAPONN3E CONEH 24.10 25.10 25.10 24.10 bubnmoreka [{OK https://m.edsoo.ru/00add9d4
15 | O6o0mIeHre U cucTeMaTH3alKs 3HAHHHA 29.10 28.10 31.10 30.10 bubmuoreka I{OK https://m.edsoo.ru/00addd12
16 | [IpakTrueckas pabora No 1. «Pemenne | 31.10 01.11 01.11 31.10 bubnmoreka [{OK https://m.edsoo.ru/00addbfa
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SKCIICPUMCHTAJIbHBIX 3a/1a9»

17 | KonTponbsHas pabora Ne2 o teme «Inekrpommruueckas | 05.11 04.11 07.11 06.11 .

auccounanusa. XUMUYECKUE PEAKIIMU B paCTBOPax» (08.11) Bubmorexa LTOK hitps://m.edso0.ru/00addecO

Pa3nen 2. HemeTanabl U MX COeTUHEHUS

18 | O6mass  xapakTepucTtuka rajoreHoB. Xumuueckuwe | 07.11 08.11 08.11 07.11 .

cBOCTBA Ha IPHMEpE X10pa bubnuoreka [{OK https://m.edsoo.ru/00addfe?
19 | XnopoBogopo. Congnas  kucinora, xumudeckue | 12.11 11.11 14.11 13.11 .

CBOMCTBA, MOy CHHE, MPUMEHEHHE bu6nmoteka LIOK https://m.edsoo.ru/00ade104
20 | IIpaktuueckas pabora Ne 2 mo Tteme «llomyuenme | 14.11 15.11 15.11 14.11 .

CONAHOM KHCIOTH, H3yUCHHE 68 CBOHCTBY bubnuoreka [{OK https://m.edsoo.ru/00ade348
21 | BpluuciieHUsl MO YPaBHEHUSAM XHUMHYECKHX PEaKIHH, 26.11 25.11 28.11 27.11 BuGorexa LIOK https://m.edsoo.ru/00adedss

€CJIM OJIUH U3 PEareHTOB JIaH B U30BITKE — '
22 | OOuias xapakTepucTuka 3neMeHToB VIA-rpynmsl 28.11 29.11 29.11 28.11 bubnuoreka L{OK https://m.edsoo.ru/00ade64a
23 | AmnorpornHbie Moaudukanuu cepsl. Haxoxmenue cepor | 03.12 02.12 05.12 04.12

U €€ COCIMHEHUN B Npupoae. XUMHUUECKHUE CBOMCTBA bubnuoteka [{OK https://m.edsoo.ru/00ade64a

cepbl
24 | CepoBomopon, cTtpoeHue, ¢uszndeckue u xummuueckue | 05.12 06.12 06.12 05.12 _

CBOMCTBA bubnnoreka L{OK https://m.edsoo.ru/00ade802
25 | Okcunel  cepel. CepHas  kuciora, ¢usndyeckue wu | 10.12 09.12 12.12 11.12 _

XHMHUECKHE CBONCTBA, IPUMCHEHHE bubmuoreka I{OK https://m.edsoo.ru/00adea28
26 | XuMmuueckue peakuum, JIeXKaIne B ocHose | 12.12 13.12 13.12 12.12

MIPOMBIIIIJICHHOTO CIOCO0a MOJYyYEHUsI CEPHOU KUCIOTHI. Bu6morexa LIOK https://m.edsoo.ru/00adecsa

XuMHYeCKOe  3arpsi3HEHHE  OKpY)Kalomed  cpesl T '

COCTMHEHHSIMH CEpBI
27 | BeruucieHue MaccoBOM TOJM BBIXO/IA MPOAYKTA peaKIuu 17.12 16.12 19.12 18.12 bu6nunoteka LIOK https://m.edsoo.ru/00adec8a
28 | OOmiast XxapakTepucTuka 3ineMeHToB VA-rpynmbl. Azor, | 19.12 20.12 20.12 19.12

pacrpocTpaHeHue B mpHpone,  (PU3MYECKue U bubnmoreka [{OK https://m.edsoo.ru/00adeea6

XUMHYECKHE CBOMCTBA
29 | AmMuak, ero Qu3MYeckMe M XUMHYECKHE CBOiicTBa, | 24.12 23.12 26.12 25.12 _

Oy UCHYE ¥ IHMEHEHHE bubmuoreka [{OK https://m.edsoo.ru/00adf004
30 | IIpaktuyeckas pabora Ne 3 mo Teme «llomyuenue | 26.12 27.12 27.12 26.12 _

aMMUaKa, H3yUCHHE ero CBOHCTEY bu6mmoteka LIOK https://m.edsoo.ru/00adf180
31 | AsotHas kwuciora, e€ Qusnueckue u xumuueckue | 09.01 10.01 09.01 08.01 _

cBOCTEA bub6mumoteka LIOK https://m.edsoo.ru/00adf306
32 | Ucnonb30BaHuEe HUTPATOB M cojiel ammoHus B KadectBe | 14.01 13.01 10.01 09.01

MUHEpAIbHBIX YyHOOpEeHHH. XHWMHUYECKOE 3arps3HEHHE
OKpY’Karollel cpesibl COeTMHEHUSIMHU a30Ta

but6mmoreka I{OK https://m.edsoo.ru/00adf518
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33 | ®ochop. Okcun dochopa (V)u u docdopuas kucmora, | 16.01 17.01 16.01 15.01 BuGmorexa LOK https://m.edsoo.ru/00adf68a
(busnyecKkrue 1 XUMUYECKHE CBOICTBA, MOyYeHHE
34 HCHOJ‘IBSO]EaHI/Ie dbocdaroB B KauecTBe MHMHEPATBHBIX 21.01 20.01 17.01 16.01 Bubmorexa LIOK https://m.eds0o.ru/00adfc20
ya0OpeHuid. 3arpsi3sHeHne NpUpoIHOM cpebl hocdaramu
35 | Yruepon, PacnpoCTpaHeHue B NPUPOTE, ¢usmueckue u | 23.01 24.01 23.01 22.01 Bubmorexa LIOK https://m.edsoo.ru/00adfd9c
XUMHYECKHUE CBOMCTBA
36 | Okcunpl yrieponma, ux ¢Gusmueckue u  xumudeckuwe | 28.01 27.01 24.01 23.01
CBOMCTBA. OJKOJIOTWYECKHE TPOOIEMBI, CBS3aHHBIC C bubmuoteka I{OK https://m.edsoo.ru/00adfebe
okcuaoMm yriepoaa (IV)
37 | YroabHas KUCIOTA U €€ COH 30.01 31.01 30.01 29.01 bubnuoreka [{OK https://m.edsoo.ru/00ae006¢
38 | Ilpaktuueckass pabora Ne 4 mo Teme '"llomyuenme | 04.02 03.02 31.01 30.01
yriekucioro raza. Kauecrsennast peakiys Ha kapOoHaT- bubnuoreka [{OK https://m.edsoo.ru/00ae027e
HOH"
39 | [lepBonavasnbHBIC MOHATHS 00 opraHudeckux BemectBax | 06.02 07.02 06.02 05.02 Bubsorexa LIOK https://m.edsoo.ru/00ae054e
KaK O COCTMHEHUSX yriiepoa
40 | KpemHui 1 €ro COeIMHEHUS 11.02 10.02 07.02 06.02 bu6nuoteka LIOK https://m.edsoo.ru/00ae080a
41 | IlpakTuveckas pabota Ne 5. Pemenue | 13.02 14.02 13.02 12.02
JKCIEPUMEHTAIBHBIX  337ady 10 Teme «Baxneunmue bubnuoteka [{OK https://m.edsoo.ru/00ae0bf2
HEMETAJIJIbl U UX COCIMHEHUSD)
42 | KonrponbHas pabora Ne3 mo Teme «Baxkneitmme | 25.02 28.02 14.02 13.02 Buborexa IIOK https://m.edsoo.ru/00ae0e18
HEMETAJIIBI U UX COCIMHCHUSD)
Pa3nes 3. MeTa/liibl M X COeIUHEHUS
43 | OOmas XapakTepuCTHKa XHMHYECKHX DIICMEHTOB — 27.02 03.03 27.02 26.02
MCTaIoB. MeTaMquC.I.( wIoCpsh M METAUTITeCKall bubnnoreka L{OK https://m.edsoo.ru/00ae103e
KpucTaimuueckass pemérka. Dusnueckne  CBOICTBa
METaJUIOB
244 | Xumunueckue CBOWCTBA METAJIOB. Onexkrpoxumuueckuit | 04.03 07.03 28.02 27.02 Bubmorexa LIOK https://m.eds00.ru/00ae1156
P HATIPSKEHUI METAJUIOB
45 | Obmme cnocoOer  momyderuss MetanioB.  Crmaeel | 06.03 10.03 06.03 05.03
Bpluncnenuss mo ypaBHEHUSIM XUMHUYECKUX PEaKIUH, bubnuoreka [{OK https://m.edsoo.ru/00ae1156
€CIIM OJIUH U3 PEareHTOB COAEPIKHUT MPUMECH
46 | IloHsITHE O KOPPO3UU METAIIIOB 11.03 14.03 07.03 06.03 bu6mmoreka [OK https://m.edsoo.ru/00ae1278
47 | UlenovyHbIe METAILTBI 13.03 17.03 13.03 12.03 bubnmoreka L{OK https://m.edsoo.ru/00ae14b2
48 | OKcuIbl ¥ THAPOKCHIBI HATPUS U KaJIHs 18.03 21.03 14.03 13.03 bu6mmoreka LIOK https://m.edsoo.ru/00ael14b2
49 | llemoyHo3eMeNbHBIC METALIbI — KAIBbIIUHA 1 MarHUH 20.03 24.03 20.03 19.03 but6mmorexa [{OK https://m.edsoo.ru/00ael15e8
50 | BaxkHe#ine coeTMHCHUS KaJIbIIHS 25.03 28.03 21.03 20.03 bubmuoreka I{OK https://m.edsoo.ru/00ae15e8
51 | O0oOIeHne u cucreMaTu3anus 3HaHUH 27.03 31.03 27.03 26.03
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52 | YKécTkocTh BOJIBI M CLIOCOOBI €€ YCTpaHCHHS 01.04 04.04 28.03 27.03 bubnmoreka [{OK https://m.edsoo.ru/00ae1886
53 HpaKTI/IHCfJKa}I pabora 'J'\fg 6 o Teme "Xéctkocts Boasl 1 | 03.04 14.04 03.04 02.04 Bubnorexa [TOK https://m.edsoo.ru/00ae1ae8

METO/IbI €€ yCTpaHCHHUS
54 | AnroMuHHI 15.04 18.04 04.04 03.04 bubmuoreka I{OK https://m.edsoo.ru/00aelc64
55 | AMdoTepHbIe CBOWMCTBAa OKCH/IA U THIPOKCH 1A 17.04 21.04 17.04 16.04 bu6mmoreka LIOK https://m.edsoo.ru/00aelc64
56 | XKenezo 22.04 25.04 18.04 17.04 bu6nmoteka IIOK https://m.edsoo.ru/00ae1d86
57 | Okcuapl, rugpokcuasl u comn xenesa (1) u xxenesa (1) 24.04 28.04 24.04 23.04 but6mmoreka LIOK https://m.edsoo.ru/00ae35e6
58 | O0oOuIeHNe U cucTeMaTu3anus 3HaHUH 29.04 02.05 25.04 24.04

(28.04)

59 | paktuueckas pabora Ne 7. Pemenue | 01.05 05.05 01.05 30.04

SKCIIEPMMEHTANBHBIX 3amad 1o Teme «Baxmneiimme | (06.05) (06.05) bubnmoreka LTOK https://m.edsoo.ru/00ae3de8

METAJIIBI ¥ UX COCTUHCHUSD)
60 | Beruuciienusi mo ypaBHEHHSM XuMHuYeckux peakuuii, | 06.05 09.05 02.05 01.05

€CIM OJIMH M3 PEarcHTOB JIaH B I/I36b£TK€ WA COIEPIKUT (12.05) | (08.05) | (07.05) BuGmorexa LIOK https://m.edsoo.ru/00ae1750

npUMecH. BbIUMCICHHS MacCOBOM  JOJM  BBIXOJA

MPOIYKTa PeaKkuu
61 | O6oOmeHne u cCUCTeMaTH3AIIHSI 3HAHUT 08.05 12.05 08.05 07.05

(13.05) (15.05)

62 | KourponbHas pabora Ne4 mno Tteme «Baxnedmme | 13.05 16.05 09.05 08.05

METAJUTBI M UX COSTNHCHUS (16.05) | (14.05)
63 Eee;ézc;za W Martepuaidbl B moBceAaHeBHoM ku3HM | 15.05 19.05 15.05 14.05 Bubmorexa LIOK https://m.eds00.ru/00ae3f50
64 | Xumuueckoe 3arpsi3HEHHE OKpY KaroIel cpesbl 15.05 19.05 16.05 14.05 bu6nuoreka LIOK https://m.edsoo.ru/00ae4270
65 | Posb XuMHM B pEIIEHUH SKOJIOTHYECKUX MTPOOIeM 20.05 23.05 21.05 15.05 bu6nuoreka LIOK https://m.edsoo.ru/00ae4270
66 | O0OOMLICHNE U CUCTEMATH3AIMS 3HAHMIA 20.05 23.05 21.05 15.05 bu6muoreka IOK https://m.edsoo.ru/00ae0d0a
67 | O6oOIIEeHe U CHCTEMATU3AIIMS 3HAHUI 22.05 26.05 22.05 22.05 but6mmoreka [{OK https://m.edsoo.ru/00adb33c
68 | O0O0O0IEHNE U cUcTEMATU3ALNS 3HAHUI 22.05 26.05 22.05 22.05 bubmuoreka I{OK https://m.edsoo.ru/00ad9ch2
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