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MNOACHUTEJIBHASA 3AIINCKA

[Iporpamma 1O XMMHM Ha YpPOBHE OCHOBHOTO o0OIIero oOpa3oBaHUs
COCTaBJieHa Ha OCHOBE TpeOOBaHMII K pe3yJabTaTaM OCBOCHHUS OCHOBHOM
00pa30BaTeNbHOM MPOTrPaMMbl OCHOBHOTO OOIIIETO 00pa30BaHUs, MTPEICTABICHHBIX
B ®I'OC OO0, a Ttakxe Ha OCHOBe (QeaepalnbHOl padodeil MnporpaMMbl
BOCITUTAHUS U C YYETOM KOHIEIIIUU MPENoAaBaHusi yaeOHOro npeamera « XuMush»
B 00pa3oBaTeNbHBIX opranu3anusx Poccuiickoit denepanun.

[Iporpamma 1mo Xxumuu Oa€T TPEACTABICHHE O LEJAX, OOIIeH CTpaTeruu
oOy4eHHMs, BOCHHMTAHHS M pPAa3BUTUA OOYYAIOLIMXCS CPEACTBAMHU Y4eOHOIro
npeaMera, YCTaHABIIUBAET 00s13aTENIbHOE MPEAMETHOE CoJIep KaHue,
MpeAyCMaTPUBAET PACIPENECICHUE €ro Mo KiaccaM M CTPYKTYPUPOBAaHUE 10
pazienaM M TeMaM MpPOrpaMMbl MO XHWMHUH, OMNpPEIETseT KOJUYECTBEHHBIE U
KaueCTBECHHbIC XapaKTePUCTUKHU COJIepKaHuUs, PEKOMEHTYEMYIO
MOCJIEAOBAaTEIbHOCTh HW3YYEHHUS] XUMHU C Yy4€TOM MEXKIPEIAMETHBIX U
BHYTPUIIPEIMETHBIX  CBSI3€H, JIOTUKM y4yeOHOTO Ipollecca, BO3PACTHBIX
OCOOEHHOCTEM O00ydYaroluxcsi, OMNpeaeNseT BO3MOXHOCTH MpeaMeTa s
peanu3aiuu TpeOOBaHMIM K pe3yJbTaTaM OCBOCHMS OCHOBHOM 00pa3oBaTelbHOMN
IporpamMMbl Ha YPOBHE OCHOBHOTO OOIIEro oOpa3oBaHMs, a Takxke TpeOOBaHMUN K
pesynbratam oOy4eHHUs XUMUW Ha YPOBHE I1€JIeH U3YUEHUs MPeMeTa U OCHOBHBIX
BUJIOB Y4EOHO-TIO3HABATEILHON JEATETLHOCTH OO0YyYaromerocs MO OCBOCHHIO
y4eOHOTO CO/IepKaHMS.

3HaHWE XHUMHUHU CIY>KUT OCHOBOM il (OPMUPOBAHMS MUPOBO33PEHUS
oOy4aronierocsi, ero MpeACTaBICHU O MAaTepUaIbHOM E€IMHCTBE MHUpPA, BaXKHYIO
poJib UrparoT (QopMUpyeMble XUMHUEH MPEICTABICHUS O B3aUMOIIPEBPAIICHUIX
PHEPTrUM M 00 HBOJIOIMU BEIICCTB B MPHUPOJE, O MYTSAX PEIICHHS TI00aTbHBIX
npo0JjieM yCTOMYMBOTO Pa3BUTHSI UYEJIOBEUECTBA — CBHIPHEBOM, YHEPreTUUYECKOM,
MUIIEBOIN U 3KOJIOTUYECKON O€30MaCHOCTH, MPOOJIEM 3PaBOOXPAHEHHUS.

N3yuenue xumun:

CIIOCOOCTBYET  peanm3allid  BO3MOXXHOCTEH  JJIT  CaMOpas3BUTHS |
dbopMHUpOBaHUS KYJIbTYpPhI JIMYHOCTH, €€ 00111el U (QyHKIIMOHATEHON TPAMOTHOCTH;

3HAKOMHUT CO CHEUU(PUKON HAYYHOTO MBIIUICHUS, 3aKJIaJbIBAET OCHOBBI
crioco0CTBYeT (hOPMUPOBAHUIO IIEHHOCTHOT'O OTHOILICHUS K €CTECTBEHHO-HAYYHbBIM
3HaHUSM, K TMPUPOAE, K UEIOBEKY, BHOCUT CBOM BKJaJ B 3KOJOTHYECKOE
oOpa3oBaHue 00yJaIONTUXCS.

JlanHble HampaBieHUs] B OOyYe€HUM XHMMHUU OOECNEUMBAIOTCS CHEeUU(PUKON
colepkaHusi ~ y4eOHOro  MpeAMeTa, KOTOpbI  SBIAETCS  MEAarorMyecKu
aJlalTUPOBAHHBIM OTpa)KeHHEM 0a30BOM HAYKH XMMHH Ha ONpPeleIEHHOM dTane e
pa3BUTHSA.



Kypc xumun Ha ypoBHE OCHOBHOTO 001ero oOpa3oBaHHsl OPUEHTHPOBAH Ha
OCBOEHHUE OOYYAIOIIMMHUCS CHUCTEMBl MEPBOHAUYATIBHBIX MOHATUNH XUMHH, OCHOB
HEOPraHWYECKOM XUMUM U HEKOTOPBIX OTACJABHBIX 3HAYMMBIX IOHSATUHI
OpPraHUYECKON XUMUH.

CtpykTypa coaepxaHHsl MPOTrpaMMbl MO XUMHUHU CHOPMHUPOBaHA HA OCHOBE
CUCTEMHOr0o nmoaxojaa K €€ m3ydeHuro. CoaepikaHue CKIIAJbIBAETCS U3 CHUCTEMBI
HOHATUNA O XUMUYECKOM AJIEMEHTE U BEIIECTBE U CUCTEMBI IIOHATUN O XUMUUYECKON
peakuuu. OO0e 3TU CUCTEMBI CTPYKTYpPHO OpraHM30BaHbl 10 MPUHIUIY
HOCJIEZI0BATEIBHOIO Pa3BUTHUSl 3HAHUN HA OCHOBE TEOPETUUYECKUX MPEACTABICHUMN
Pa3HOTO YPOBHS:

— aTOMHO-MOJIEKYJIIPHOTO YYEHHUS KaK OCHOBBI BCETO €CTECTBO3HAHUS;

— Ilepuonnueckoro 3akona /l. 1I. MenaeneeBa kak OCHOBHOI'O 3aKOHA XHUMUU;

— YYEHHsI O CTPOCHHH aToMa U XMMHUYECKOH CBSI3H;

— TpelacTaBlieHUd 00 3IEKTPOJUTHYECKON JMCCOLMAlMU BEUIECTB B
pacTBopax.

[Ipn M3yyeHUn XMMUU Ha YPOBHE OCHOBHOI'O OOIIEro 0Opa3OBaHMs BayKHOE
3HaYeHHUE NMPUOOPENU TAKUE LIETH, KaK:

— (GOpMHUPOBAHHE HWHTEIJICKTyaJIbHO Ppa3BUTOM JIMYHOCTH, TOTOBOM K
caM000pa30BaHUI0, COTPYAHUYECTBY, CAMOCTOSITEIIbHOMY NPUHATHIO PEIICHUH,
CIIOCOOHOM alanTUPOBATHCS K OBICTPO MEHSIOIIMMCS YCIOBHAM KU3HU;

—  HampaBJ€HHOCTh OOYy4YEHMsI Ha CHCTEMaTH4YEeCKOoe MpUOOIIEHUE
oOyyarolmmxcss K CaMOCTOSITENIbHOM MO3HABATEJIbHON JESTENbHOCTH, HAyYHBIM
MeToJaM TO3HaHMs, (HOPMHUPYIOIIUM MOTHBAIMIO M Pa3BUTHE CIHOCOOHOCTEH K
XUMHH,

— ¢opmupoBaHue 00mIeH (YHKIMOHAIBHOW U €CTECTBEHHO-HAYYHOU
IPaMOTHOCTH, B TOM UYHCJIE€ YMEHUH OOBSICHATH W OLECHUBATh SBJICHUS
OKpY’KaIOIlIer0 MHUpa, MCIOJb3Yysl 3HAHUS U OIBIT, MOJyYEHHBIE MPH H3yYECHUH
XUMHH, TPUMEHSTh WX TPU PEHICHHH MpoOJeM B MOBCEAHEBHOW >XU3HH U
TPYAOBOU IEATEIBHOCTH;

— pa3BUTHE MOTHBAIMU K OOYYEHHIO, CIIOCOOHOCTEH K CaMOKOHTPOJIO U
CAaMOBOCITUTAHMIO Ha OCHOBE YCBOGHMSI OOILEYEIOBEYECKMX IEHHOCTEH,
TOTOBHOCTH K OCO3HAHHOMY BBIOOPY HpoGuis U HampaBlIECHHOCTU JajibHEHIIEero
oOy4eHus.

OOmiee 4YMCIO YacoB, OTBEACHHBIX IS HW3YYEHUST XHMHM Ha YpOBHE
OCHOBHOTO OO0IIEro 0O0pa3oBaHus, cocTaBisieT B 9 kimacce — 68 vacoB (2 daca B
HEJIEITIO).



COAEPXKXAHUE OBYUYEHUA

9 KIIACC

BemecTBo U XMMHUYECKasI peaKUMs

[lepnonnueckuit 3axoH. [leproguyeckas cucreMa XMMUYECKUX 3JIEMEHTOB /1.
. MenaeneeBa. CTpoeHHE aTOMOB. 3aKOHOMEPHOCTH B HM3MEHEHUU CBOWCTB
XUMUYECKUX DJJIEMEHTOB IIEPBBIX TPEX MEPHUOJOB, Kalaus, KaIbLUA U HX
COCIMHEHUN B COOTBETCTBUM C IIOJOKEHUEM »3JIeMEHTOB B llepmoanueckoit
CHUCTEME U CTPOCHUEM MX AaTOMOB.

Crpoenue BemiecTBa: BHJBI XMMHYECKOW CBS3H. THIBI KPUCTALIAYECKHUX
PELIETOK, 3aBUCUMOCTh CBOWCTB BELIECTBA OT TUIIA KPUCTAJUIMYECKOU PEIIETKU U
BHUJ1a XUMHUUYECKOU CBSI3U.

Knaccudukaiys XuMUYECKUX PEaKIUid MO Pa3IMuHbIM MpU3HaKaM (110 YUCITY
U COCTAaBy YYacTBYIOUIMX B pPEAKIMH BEIIECTB, MO TEIIoBoMYy 3 dekrty, Mo
W3MEHEHUIO CTENEHEW OKMUCIICHHS XUMHUYECKUX JIEMEHTOB, MO OOPAaTUMOCTH, IO
YYaCTHUIO KaTajau3aropa). DK30- U IHIOTEPMHUUECKUE PEAKIIUU, TEPMOXUMUYECKUE
YPaBHEHHUS.

OKUCIUTEIPHO-BOCCTAHOBUTENIBHBIE ~ pPEaKIMU,  AJIEKTPOHHBIM  OayaHc
OKHCIIUTEIIbHO-BOCCTAHOBUTEIBHON peaKuuu. CocraBiienue YpPaBHEHUI
OKHUCJIUTEIIbHO-BOCCTAHOBUTEIIbHBIX ~ PEAaKUU C  HCHOJIb30BAHUEM  METOJa
AIIEKTPOHHOTO OajaHca.

Teopus 31EKTPOTUTHUECKON TUCCOUUALMU. DICKTPOJIUTHI U HEIJIEKTPOIIUTHI.
Katronbl, annoHsl. MexaHu3M AucCOUMalyU BEIIECTB C PA3JIMYHBIMU BUIAMHU
xuMuueckoit cBsa3u. Crenenp aqucconuanuu. CUabHbIE U C1a0ble SJIEKTPOIUTHI.

Peakiiuun noHHOTO OOMEHa. Y CIOBHS MPOTEKAHUS PEAKIIUH HOHHOTO OOMEHa,
MOJHbIE W COKpAll€HHbIE HOHHBIE YypaBHEHUs peakuuil. CBOWCTBAa KHCIOT,
OCHOBAaHMM W coJell B CBeTe MPEICTaBICHUNA 00 3IEKTPOJUTUUYECKON
nuccormanyu. KauecTBeHHbIE peakiiui Ha MOHBL. [[oHSTHE O THAPOIN3E COJICH.

Xumuueckuii IKCnepumenm:

O3HAKOMJICHUE C MOJEISIMA KPUCTAIUIMYECKUX PEIIETOK HEOPraHUYECKHUX
BCI[ECTB — METAJIOB W HeMeTaioB (Tpadura m anmasa), CIOXKHBIX BEIIECTB
(xJopuaa HaTpusi), UCCIEOBAHUE 3aBUCUMOCTH CKOPOCTH XMMHYECKOW pEaKIuu
OT BO3JEUCTBHUSl PaA3NUYHBIX (PAKTOPOB, HCCIEIOBAHUE DJICKTPOIPOBOIHOCTH
pacTBOPOB BEUIECTB, IMpoOLECCa TUCCOLMALMM KHUCIOT, MIEJIOYEe U COJIeH
(BO3MOKHO  HCHOJIb30BAHME  BHUAEO MAaTE€pUANIOB), MPOBEICHUE  OIBITOB,
WUTIOCTPUPYIOMINX —~ TPHU3HAKA  TPOTEKAHWsSI  PEaKIMid  HMOHHOTO  OOMeEHa
(oOpazoBaHue oOcanaka, BbIJCICHHE Ta3a, o0O0pa30BaHHE BOJbI), OIBITOB,
WUIKOCTPUPYIOLIUX ~ MPUMEPBl  OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX  pEaKUUN
(ropeHue, peakiuu pa3fioKEeHUs, COCUHEHHs), PACIIO3HABAHUE HEOPTraHUYECKUX
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BEIIECTB C TIOMOLIBIO KAYECTBEHHBIX pEaKIU HAa HOHBI, pELIECHUE
HKCIIEPUMEHTAJIbHBIX 33]1a4.

HemeTa/uibl U HX COeJUHEHHUS

OOmiasi xapakTepucTHKa TrajoreHoB. (OCOOEHHOCTH CTPOEHUs aTOMOB,
XapakTepHble cTeneHn okuciaeHus. CTpoeHne m (U3NUYECKUEe CBOMCTBA MPOCTHIX
BEIIECTB — TajoreHoB. XWMHYECKHE CBOWCTBA HAa MNOpUMEpPE  XJopa
(B3auMoOJIeliCTBUE C MeETalJlaMH, HEMeTalylaMH, LiejlodaMu). XJIOPOBOJOPOI.
CongHasg KMCIIOTa, XUMHUYECKUE CBOWCTBA, MOJIy4YeHHE, MpUMEHeHue. JlelicTBue
XJIOpa ¥ XJOPOBOJOPOJA Ha OpPraHu3M 4esoBeKa. BaxHeliiue XJIopuabl U HUX
HAXOXKJEHUE B IPUPOJE.

Oo6mas xapakrepuctuka 3neMeHToB VIA-rpynmbel. OCOOEHHOCTH CTPOEHHUS
aTOMOB, XapaKTepHble cTeneHu okucieHus. CTpoeHue u (u3NYeCKue CBOMCTBA
IPOCTBIX BELIECTB — KMCIOPOAa U CEpbl. AJNIOTPONHbBIE MOAUDUKAIIMN KUCIOPOIa
U cepbl. XuMUYeCKUe cBOicTBa cepbl. CepoBOIOPO, CTPOCHHUE, (PUBHYECKHE U
XUMUYECKUe CBOMCTBA. OKCHIBI Cepbl KaK MPEICTABUTEIN KUCIOTHBIX OKCHJIOB.
CepHas kuciora, (QuU3NUECKHEe U XUMHYECKHE CBOMcTBa (00mMe Kak
OpeICTaBUTEN Kilacca KHCIOT M crneuuduueckue). XUMHUECKHE pEeakllvu,
JeKale B OCHOBE IMPOMBIIUIEHHOTO CHOc00a IMOMY4YeHHsS] CEpHOM KHCIIOTHI.
[Ipumenenue cepHo KucaoThl. COaM CEpHOM KUCIIOTHI, KAYECTBEHHAS PEAKLMS Ha
cyabdar-uoH. HaxoxxneHue cepbl U €€ COENMHEHHM B Mpupojie. XUMHUYECKOE
3arpsi3HEHHE OKPYJKAIOIIEW Cpeabl COCIMHEHHUSAMM Cepbl (KHCIOTHBIE JOXKIMU,
3arpsiI3HEHUE BO3/lyXa U BOJIOEMOB), CIIOCOOBI €T0 MPEeI0TBPALLECHUS.

OO6mast xapaktepuctuka 371eMeHTOB VA-rpymmbl. OCOOCHHOCTH CTPOCHUS
aTOMOB, XapaKTEpHbIE CTENEHU OKHUCIECHHS. A30T, pacIpOCTPAHEHHE B MPUPO/IE,
bu3nueckue U XuMHIecKue cBoiicTBa. KpyroBopor azora B npupoje. AMMUaK, ero
duznyeckue U XMMHUYECKHUE CBOMCTBA, oJyyeHue U npuMeHneHnue. Conn aMMOHMUS,
uX (pU3NYecKue U XUMUYECKUE CBOICTBA, mpuMeHeHne. KauecTBeHHas peakuus Ha
WOHBI aMMOHMS. A30THasl KHUCJIOTa, €€ MoJiydeHHe, (PU3MUYECKUE U XMUMHYECKUE
cBOMicTBa (0OlIME Kak TMpEeJCTaBUTENS KJacca KHUCIOT U  clelu(puyecKue).
Hcnonb3oBaHWe HUTPATOB M COJIEM aMMOHHUSI B KauyecTBE MHHEpaIbHBIX
ynoopeHuil. XuMHUUeCKOe 3arpsi3HEHUE OKPYXKaloUeil cpeibl COeAMHEHUAMH a30Ta
(KUCTIOTHBIE NOXAM, 3arps3HEHHE BO3AyXa, IMOYBBI U BOAoéMoB). Docdop,
ajuioTponHeie Moaudukanuu ¢gocdopa, Guznueckue U XUMHYECKUE CBOMCTBA.
Oxcun docdopa (V) u bochopHas kuciaora, Pu3MIecKue U XUMHUIECKHUE CBOMCTBA,
nonyudenue. Mcnons3oBanue GpochaToB B KaUeCTBE MUHEPAIBHBIX yI0OPEHHIA.

OOmast xapakTepuctuka 31eMeHTOB |VA-rpynmbl. OCOOEHHOCTH CTPOCHUS
aTOMOB,  XapakKTEpHbIE  CTENEHW  OKHUCJIEHUS.  YIJIEpOoA,  aJUIOTPOIHBIE
Moau(puUKalMK, PpacIpOCTpaHEHHE B MNpUPOAE, (U3MUECKHE U XUMHUYECKHUE
cBoiicTBa. Ancopbuus. Kpyrosopor yriaepoaa B npupone. Okcuapl yriepoja, ux
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dusznyeckue W XUMHYECKHE CBOWCTBA, JACMCTBUE Ha J>KUBbIE OPTraHU3MBI,
NOJIy4YEHUE U MPUMEHEHUE. DKOJOTMYECKHE MPOOJIEMBI, CBSI3aHHBIE C OKCHIIOM
yraepoaa (1V), rumoresa riao6anbHOrO TOTEIJICHUS KMMaTa, MapHUKOBBIN
3p¢eKkT. YronbHas KUCIOTa U €€ COJH, UX (PU3NYECKUE U XUMUYECKHE CBONCTBA,
NoJIydeHUEe U TnpuMeHeHwe. KauecTBeHHass peakuds Ha KapOOHAT-MOHBI.
Hcnonp3oBanue xkapOOHATOB B OBITY, MEIUIIMHE, TPOMBIIUICHHOCTH U CEIBCKOM
XO35MCTBE.

[TepBoHayasbHbIE TOHATHS 00 OPraHUYECKUX BEIIECTBAX KaK O COEIMHEHUSX
yriaeposaa (MeTaH, 3TaH, 3TUJIEH, alleTUIIEH, 3TAHOJ, [JINLEPHUH, YKCYCHAsl KUCIIOTA).
[IpupogHbple HMCTOYHUKU YIIEBOAOPOAOB (yrojib, MPUPOJIHBIA Ta3, HEPTH),
NPOAYKThl WX mepepaboTku (OE€H3MH), UX POJb B OBITY MU IPOMBIIUIEHHOCTH.
[TonsiTe 0 OMOJIOTUYECKU Ba)KHBIX BEILIECTBAX: XKHUpax, OeJKax, yriieBojgax — U Ux
poJii B OKM3HM YEJIOBEKAa. MaTepualbHOE €IWHCTBO OpPraHUYECKUX U
HEOPTraHUYECKUX COEITMHEHUN.

Xumuueckuii IKCnepumenm:

M3y4eHHE 00pa3ll0B HEOPTaHMYECKUX BEIIECTB, CBOMCTB COJISTHOM KHCIIOTHI,
IPOBEJICHUE KaueCTBEHHBIX PEAKIMM Ha XJIOPUA-UOHBI U HAOIIOJCHHE MTPU3HAKOB
UX TPOTEKAHMs, OMbBITHI, OTpa)karolve (pU3MUecKHe U XUMHYECKHE CBOMCTBA
TaJIOTEHOB M MX COEIUWHEHUU (BO3MOXKHO HCIOJIb30BAaHUE BHJIEOMATEPHAIIOB),
O3HaKOMJIEHME ¢ oOpa3laMud XJOpUAOB (TAJIOTE€HUIOB), O3HAKOMJICHHUE C
oOpasmamu  ceppl U €€  COCOIUHEHUSIMH  (BO3MOXKHO  HCIOJIb30BaHHUE
BUJICOMATEpHAIOB), HaOIIOIEHNE TTpoliecca OOYIIIMBaHuUs caxapa IoJj JIeHCTBUEM
KOHIECHTPUPOBAHHOW CEPHOM  KHUCJIOTBI, HW3y4YEHUE XUMHUYECKUX CBOMCTB
pa30aBIEHHOI CEPHON KUCIOTHI, MPOBEJECHUE KAUECTBEHHOW peaklMK Ha Cyabdar-
WOH M HAOJI0JeHWE NpH3HaKa €€ MPOTEKaHUs, O3HAKOMIIEHHWE C (U3UUYECKUMU
cBoOiicTBaMM a3oTa, (ochopa W HMX coeaUHEHUN (BO3ZMOKHO HCIOJIb30BaHUE
BUJIEOMATEPHUATIOB), 00pa3iaMu a30THBIX U (HOCHOPHBIX yAOOpEeHUH, MoTyUYeHue,
coOuMpaHue, pacro3HaBaHWE€ M M3y4YEHHE CBOMCTB aMMHaka, IpPOBEJICHUE
KAueCTBEHHBIX PEaKlMid Ha MOH aMMOHMS U (pocdar-uoH U u3ydyeHne NpU3HAKOB
UX [IPOTEKaHMUsl, B3aMMOICUCTBUE KOHIIEHTPUPOBAHHOM a30THOM KUCIIOTHI C MEJIbIO
(BO3MO>XKHO HCITOJIb30BAaHUE BUIEOMATEPHUAIIOB)

MeTtasiibl M MX COCAUHEHUSA

OO01mast xapakTepUCTHKAa XUMHUYECKUX DJIEMEHTOB — METAJUIOB Ha OCHOBAHUU
ux mnoyiokeHus B llepuomuueckod cucreme xumuyeckux odiaemeHtos . U
MenpeneeBa u ctpoeHusi atoMoB. CTpoeHHe MeTauioB. Meramindeckas CBsi3b U
METaJuIMYecKass  KpUCTaUIMYecKass  pemerka.  OJJEKTPOXMMUYECKHH  pAl
HanpspkeHu MetawioB. lllemouynsie meramisl: nosioxenune B Ilepmommyeckon
cuctemMe xummdeckux snemeHtoB JI. M. MeHnneneeBa, CTpOe€HHE HMX AaTOMOB,
HaxoxzaeHue B mnpuponae. dusnueckne M XUMHUUECKHE CBOICTBa (Ha IpuMepe

6



HaTpusd W Kanus). OKCuAbl U TUAPOKCUILI HaTtpus W Kamus. [lpumeneHue
IIEJIOYHBIX METAJJIOB U UX COCIMHCHUM.

[llemoyHO3eMEIbHBIE METAIbl MAarHuid MW KajJbLIMH: TOJIOKEHHE B
[Tepuomuueckon cucreMe xumMudeckux aneMeHToB Jl. M. MennaeneeBa, crpoeHue
VX aTOMOB, HaX0XJeHUE B npupoae. PU3ndecKkue 1 XUMHYECKUE CBOMCTBA MarHus
U Kanblus. Baxueilue coequHEHUs KalblUs (OKCHI, TUIAPOKCHUI, COJH).
JKEcTroCTh BOJIBI M1 CITOCOOBI €€ yCTpaHEHUS.

AJtoMuHUN: TIo10)keHue B [leproindeckor cucTeMe XMMUYECKUX 3JIEMEHTOB
. . MenpneneeBa, CTpoeHHE atoma, HaxXOXAeHWE B mpupoae. Dusumueckue u
XUMHUUYECKUE CBOMCTBA altOMUHUSA. AM(POTEpPHBIE CBOICTBA OKCHAA U TUPOKCHU]IA
aJIIOMHHHUSI.

Xumuueckuii IKcnepumenm:

O3HAaKOMJICHHE ¢ oO0pa3llaMd METAJIOB W CIUIABOB, HX (DU3NYESCKUMU
CBOMCTBaMH, M3Y4YEHHUE  PE3YyJIbTATOB KOPPO3UU  METAUIOB  (BO3MOXKHO
WCIIOJIB30BaHUE BHUIECOMATEPUATIOB), OCOOCHHOCTEH B3aWMOJCUCTBUS OKCHJA
KIbIIUSI W HATpus C BOJON (BO3MOXKHO HCIIOJb30BAHHWE BHUACOMATEPHUAIIOB),
HCCJIEIOBAHUE CBOMCTB XKECTKOM BOJIbI, MPOIECCA TOPEHUS XKeEJe3a B KUCIOPOJE
(BO3MOXKHO  HCTOJIb30BAaHWE  BHJICOMATEPHUANIOB), IPU3HAKOB  IMPOTCKAHUS
KAQYECTBEHHBIX PEAKIMi HA WOHBI: MarHus, KaJblHs, AJTIOMUHUS, [IMHKA, JKEJIe3a
(1) u xene3a (1), menu (11), HaOMrOMEHNE U OMMCAHUE MPOIECCOB OKPAIIUBAHUS
IJJaMCHH HWOHAMU HATpusl, Kalusd U KalbIusd (BO3MOXHO HCIIOJIb30BaHUC
BHJICOMATEPHAIIOB), UCCIICIOBAaHUE aM(POTEPHBIX CBOWCTB THAPOKCHIA aTIOMUHUS
Y TUAPOKCHUJIA [MHKA, PEIICHUE SKCTIEPUMEHTAJIbHBIX 3a7a4 10 TeMe «BakHeumue
METAaJIJIbl ¥ UX COCAMHCHUS.

XHUMHUS ¥ OKpPY:KaoUias cpeaa

BemectBa m Marepuasnibl B IIOBCEIHEBHOM KHU3HM YEJIOBEKAa. be3omacHoe
WCITOJIb30BAHUE BEIIECTB M XUMUYECKUX peaknuii B OwbiTy. [lepBas momorib mpu
XAMHUYECKUX 0KOTax U OTPABIICHUSX.

Xumuyeckuii IKChepumenm:

n3y4yeHue oOpaslloB MaTepUalioB (CTEKJIO, CIUIABbI METAJIJIOB, MOJIMMEPHBIC
MaTepualbl).

MesricnpeomemHnuwle céasu

Peanuzanus MeXnpeaMETHBIX CBA3€d MPU M3YYEHHM XUMHUH B 9 Kiacce
OCYILECTBIISIETCS Yepe3 HCIOJb30BaHUE KaK OOIMUX €eCTeCTBEHHO-HAYYHBIX
MOHSATUM, TAK W MOHATHUM, SIBISIONIUXCS CUCTEMHBIMU JUISl OTAEJIbHBIX MPEIMETOB
€CTECTBEHHO-HAYYHOTO [IUKJIA.



IINIAHUPYEMBIE PE3VYJIBTATBI OCBOEHHUA ITPOI'PAMMBLI 110
XUMHUHU HA YPOBHE OCHOBHOI'O OBIIEI'O OBPA3OBAHUA

JINYHOCTHBIE PE3YJIbTATHBI

JInyHOCTHBIE pe3yJbTaThl OCBOCHUS MPOrPAMMBI  OCHOBHOIO OOIIETO
o0pa3oBaHUs JOCTUTAIOTCS B XOJ€ OOy4YeHHUsS XUMHUU B €IUHCTBE Y4yeOHOH H
BOCIIUTATEJILHON JAEATEIBbHOCTH B COOTBETCTBUM C TPAJAUIIMOHHBIMU POCCUICKUMHU
COLMOKYJIbTYPHBIMA M JYXOBHO-HPAaBCTBEHHBIMU II€HHOCTSIMU, NPUHSATHIMU B
oOIIecTBe MpaBUJIaMd W HOPMaMH TIOBEJEHUS M CIOCOOCTBYIOT IIpOIlEcCam
CaMOITO3HAHUS, CAMOPA3BUTHUS U COLMATIM3AIIUN 00YUYaIOIINXCS.

1) naTpHOTHYECKOT0 BOCIIMTAHHUSA

LIEHHOCTHOI'0 OTHOILLIECHUS K OTEYECTBEHHOMY KYJIBTYPHOMY, UCTOPUUECKOMY
M HAy4YHOMY HACJIECAUI0, NOHMMAaHWs 3HAYEHHUS XWMHWYECKOM HAYKH B JKU3HU
COBPEMEHHOI'0 O0OIIEeCTBA, CIIOCOOHOCTH BIAAECTh JIOCTOBEpHOM HH(pOpMaIuei o
MEPEIOBBIX JOCTHXKEHUSX M OTKPBITUAX MHUPOBOM M OTECUYECTBEHHOM XUMUH,
3aMHTEPECOBAHHOCTH B HAYYHBIX 3HAHUSAX 00 YCTPOMCTBE MUpa U 00IIECTBA;

2) rpaKAaHCKOr0 BOCITUTAHMA:

MPEJCTABJICHUSI O COLUMAIBHBIX HOPMax M MPABWIAX MEXKINYHOCTHBIX
OTHOIIICHUH B KOJIJIEKTHUBE, KOMMYHUKATHUBHOW KOMIIETEHTHOCTU B OOIIECTBEHHO
MOJIC3HOM,  y4eOHOMCCIENOBATENbCKOM, TBOPYECKOM W JAPYrHMX  BHJAX
JeSATEeTbHOCTH, TOTOBHOCTH K Pa3HOOOpPa3HOM COBMECTHOW NEATENbHOCTH TpU
BBITIOJTHEHUU Y4YeOHBIX, TI03HABATCIbHBIX 3aJlay, BBIMOJHEHUH XUMHYCCKUX
HKCIIEPUMEHTOB, CO3/IaHUU YUEOHBIX MPOEKTOB, CTPEMJICHUS K B3aUMOIIOHUMAHUIO
Y B3aMMOIIOMOIIU B MPOIECCe ITON yUeOHOU EATeIbHOCTH.

3) HEHHOCTH HAYYHOI'0 MO3HAHUS:

MHPOBO33PEHYECKUE TIPEJICTABICHUS O BEUIECTBE M XUMHUUYECKOW PEaKInH,
COOTBETCTBYIOIIIME COBPEMEHHOMY YPOBHIO PAa3BUTHSI HAYKU WU COCTABJISIONINE
OCHOBY JIJI1 TIOHUMAaHHS CYIIHOCTH HAYyYHON KapTHHBI MHUpa, MPEACTaBICHUS 00
OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHUS MPUPOJBI, B3aUMOCBS3SIX YEJIOBEKA C
MIPUPOTHOM CPENOM, O POJIM XMMHUU B TO3HAHUU 3TUX 3aKOHOMEPHOCTEH;

[TI03HABATEIbHBIE MOTHBBI, HAIIPABIICHHBIE HA IMOJIYYEHHE HOBBIX 3HAHWUU I10
XUMHUH, HEOOXOJMMBIE I OOBSICHEHUS HAOJI0IaeMbIX MPOIECCOB U SIBJICHUM,
MO3HaBaTeNbHON, MH(GOPMAIIMOHHOW M YUTATEJIbCKOW KYJIBTYpPHI, B TOM YHCIIC
HABBIKOB CaMOCTOSITEIbHOM paloThl C Yy4YeOHBIMU TEKCTaMH, CIPABOYHOMN
JUTEPATYPOH, JOCTYIMHBIMA TEXHUYECKHUMH CPEJCTBAaMU HH()OPMAIMOHHBIX
TEXHOJIOTUH;

4) opmMupOBaHHUS KYJbTYPbI 310POBbSI:

OCO3HAHWE IIEHHOCTH W3HU, OTBETCTBEHHOIO OTHOIICHUS K CBOEMY
3I0POBBIO, YCTAaHOBKM Ha 3J0POBBI 00pa3 *WU3HHW, OCO3HAHUE TOCIEICTBUN W
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HETMPUATUE BPEIHBIX MPUBBIYEK (YIOTPEOICHHS aTKOTOJs, HAPKOTUKOB, KypEeHUs),
HEOOXOJMMOCTH  COOJIIOJICHUST TpaBui OE30MAaCHOCTH TpU  OOpaleHHUH C
XUMHYECKUMH BEIICCTBAMH B OBITY M PEAIbHOM JKU3HH;

5) TpyA0BOro BOCIIHTAHUSI:

MHTEpEC K MPaKTUYECKOMY U3YUYeHHIO TTpodeccuii u Tpyaa pa3InyHOro poja,
yB@XEHHE K TPYyIy M pe3ylbTaTaM TpPYAOBOH AEATEIbHOCTH, B TOM 4YHCIIE Ha
OCHOBE TPUMEHEHHs TMPEAMETHBIX 3HAaHWUU 10 XWUMHUHU, OCO3HAHHBINH BBIOOD
WH/IMBUIYAIBHON TPAaeKTOPUH MPOIOKCHHsI 00pa30BaHUs ¢ YIETOM JTMYHOCTHBIX
WHTEPECOB U CIIOCOOHOCTH K XMMHH, OOIIECTBEHHBIX HHTEPECOB U MOTPEOHOCTEH,
yCTIETHOM TIPO(ECCUOHATFHON IEATEIbHOCTH U PA3BUTHS HEOOXOAMMBIX YMEHUA,
TOTOBHOCTD aJalTUPOBATHCS B MPOJECCUOHANBHOM Cpejie;

6) 3K0JIOrNYecKOro BOCIIMTAHUS

HKOJIOTUYECKU II€JIECO00PAa3HOE OTHOIIEHWE K MpPHUpPOJIe KaK MCTOYHUKY
KU3HU Ha 3emiie, OCHOBE €€ CyIIeCTBOBaHUS, MIOHUMAaHNE IEHHOCTU 3[JOPOBOTO U
O0e3zomacHOro oOpa3a >KM3HH, OTBETCTBEHHOE OTHOIIEHHE K COOCTBEHHOMY
buznyecKOMy M TICHXHYECKOMY 3/I0pPOBBIO, OCO3HAHHE IICHHOCTH COOJIOACHHUS
npaBuiI 0€30MaCHOTO MOBEICHUS MTPU padOTe C BEIIECTBAMU, a TAKKE B CUTYaIIHSIX,
YTPOKAIOLIUX 3I0POBBIO U )KU3HU JIFOJIEH;

METANIPEIJMETHBIE PE3YJIBTATHI

B cocrtaBe MerampenIMeTHBIX pe3yJbTaTOB BBIACISIOT 3HAYUMbBIC IS
dbopMHUpOBaHUS MHPOBO33PEHHS OOIEHAyYHbIE TOHATUS (3aKOH, TEOopHs,
OPUHLIMII, TUIIOTE3a, PaKT, cUCTEMa, MPOIECC, FIKCIIEPUMEHT U APYToe.), KOTOpbIe
UCIIOJIB3YIOTCSI B €CTECTBEHHO-HAYYHBIX YYCOHBIX MpPEIMETax U TO3BOJISIIOT Ha
OCHOBE 3HAHUI M3 3TUX MPEAMETOB (OPMUPOBATH MPEICTABICHUE O LIETOCTHOM
HAYyYHOW KapTHHE MHUpa, U YHUBEpCAIbHBbIC yueOHbIE NeCTBUS (TI03HABATEIbHBIC,
KOMMYHUKATHBHBIC, PETYJISATHUBHBIC), KOTOpPBhIE 0OECIeunBarOT (POPMUPOBAHUE
TOTOBHOCTH K CaMOCTOSITEIbBHOMY IIJIAHUPOBAHUIO M OCYIIECTBICHUIO y4eOHOM
JESITEIBHOCTH.

IMo3HaBaTe/IbHbIE YHHBEPCAJIbHbIE YUeOHbIE JeliCTBUS

ba3oBble Jiornueckue aeicTBUA:

YMEHUSI HCIOJb30BaTh NPHUEMBI JIOTUUECKOTO MBINIJICHUSI TPU OCBOCHUU
3HAHWI: PACKPBIBATh CMBICI XMMHUUYECKHX TMOHATUNA (BBIAEIATh UX XapaKTePHbIE
NPU3HAKH, YCTAHABIMBATh B3aWMOCBS3b C JAPYTUMHU TOHSATHSMH), UCTIOIH30BATh
MOHATHS JIJI1 OOBSICHEHUS OTJEIBHBIX ()aKTOB M SBJICHHUM, BEIOMPATh OCHOBAHUS U
KPUTEPUH VISl KIACCH(PUKAINKA XUMHUYECKUX BEIIECTB W XMMHUUYECKHX PEaAKIUH,
YCTaHABINBATh MPUIMHHO-CIICJCTBEHHBIC CBS3U MEXIY OOBEKTAMU H3yUCHUS,
CTPOUTH JIOTUYECKHUE PACCYX ACHUS (MHAYKTUBHBIEC, ICNYKTUBHBIC, 110 aHAJIOTHN),
JIeNIaTh BBIBOJIBI U 3aKJIFOUCHUS;



Bba3oBble ucciaenoBareabcKue 1eMCTBUA:

YMEHHE HCIIOIb30BaTh MOCTABJICHHBIE BOMPOCHI B Ka4eCTBE HHCTPYMEHTA
MO3HAHUA, a TaKXKe B KadyeCTBE OCHOBBI i (POPMUPOBAHUS THUIIOTE3bI IO
MPOBEPKE MPABUIBHOCTU BBICKA3bIBAEMbBIX CY>KIECHUM;

npuoOpeTeHne OmbiTa IO IUIAHUPOBAHUIO, OPTraHU3alMd M MPOBEICHUIO
YUYEHHUYECKUX JKCIIEPUMEHTOB, YyMEHHE HaOMoJaTh 3a XOAOM IIpolecca,
CaMOCTOATENILHO MPOTHO3UPOBATh €ro pe3yJbTar, PopMyIupoBaTh 000OIIEHUS U
BBIBOJIBI TI0 Pe3yJibTaTaM MPOBEAEHHOTO OMbITA, UCCIIEIOBAHUS, COCTABIATh OTUET
O MpoJieTTaHHOM padoTe.

Pabora ¢ unpopmaunmeii:

YMEHHE BbIOMpaTh, AHAIM3UPOBATH W HWHTEPIPETUPOBATH HWHEOOPMAIIUIO
pa3IMYHBIX BUJIOB U (HOPM MPECTABICHUS, MOJYIaeMYI0 U3 Pa3HbIX UCTOYHUKOB
(Hay4HO-TIOMyJIApHAs JUTEpaTypa XUMHUYECKOTO COJIEpXaHUsS, CIPaBOYHBIC
nocobusi, pecypcbl MHTepHETa), KPUTHYECKH OLIEHWBATh MPOTHBOPEUYMBYIO U
HEJIOCTOBEPHYIO HH(POPMAITHIO;

YMEHHE MPUMEHATh Pa3IUYHbIE METOJBI U 3alpOChl MPU TOUCKE U OTOOpE
uH(OpPMAIIUU U COOTBETCTBYIOIIUX JAHHBIX, HEOOXOIUMBIX JJIsi BBIMOJIHEHUS
y4€OHBIX U MO3HABATENIbHBIX 33/1a4 ONPENEIEHHOTO THIIA, TPUOOPETEHUE OIbITA B
o0nacTd MCHOJB30BaHUS HMHPOPMAIIMOHHO-KOMMYHUKATUBHBIX  TEXHOJIOTHH,
OBIIQJICHUE KYJIbTYPOU aKTUBHOTO MCIIOJIB30BAHUS PA3IUYHBIX TIOUCKOBBIX CUCTEM,
CaMOCTOATEILHO BHIOMPATh ONTUMAIBHYIO (hOpMy TIpeacTaBieHus] HHPOpMAIUU U
WUTIOCTPUPOBATh pEIIaeMble 3a7a4d  HECJIOXKHBIMU CXEMaMH, JrharpaMmamu,
npyrumu hopmMamu rpaduku 1 BX KOMOWHAIIUSAMY,

KoMMyHUKaTHBHBIC YHHBEpPCAJIbHbIC Y4eOHbIE 1eHCTBHS:

YMEHHUs 3aJlaBaTh BOINPOCHI (B XOJe Jauajiora W (WiM) JIHUCKYCCHUH) TIO
CyHmleCTBY  OOCyXJaeMol  TeMbl, (OpPMYIUpOBaTH CBOU  IPEIJIOKCHHUS
OTHOCHUTEJILHO BBITIOJHEHUS MPEJIOKEHHOM 3a/1a4u;

YMEHHsI ~ TPEJCTaBIATh  TOJYYCHHBIE  PE3yNbTaThl  MO3HABATEIHHOM
JESTEIIBHOCTH B YCTHBIX W MHCBMEHHBIX TEKCTax; JelaTh IPE3CHTAINIO
PE3yNIbTaTOB BBHITIOJHEHHUS] XMMHUYECKOTO IKCIEpUMeEHTa (71ab0paTOpHOTO OMbITA,
n1abopaTopHOI pabOTHI IO UCCIIEIOBAHUIO CBOMCTB BEIIECTB, YIEOHOTO MPOCKTA);

PeryasiTuBHbIe YHHBeEpPCAJbHbIE YUeOHbIE NeCTBUS:

YMEHUE CaMOCTOSITENIbHO ONPENEsITh UENH JEATebHOCTH, MIaHUPOBATh,
OCYIIECTBISATh, KOHTPOIUPOBATh U MPU HEOOXOIUMOCTH KOPPEKTUPOBATH CBOIO
JeSITENIbHOCTD, BEIOMpATh Hanbosee 3pEeKTUBHbBIE CIIOCOOBI PEIICHUsI YUYECOHBIX U
MO3HABATEJIbHBIX 3a]a4, CaMOCTOSITENIbHO COCTaBISATh WM KOPPEKTUPOBATH
IIPEUIOKEHHBIA AJITOPUTM  JIEWCTBUM IIPA  BBINOJHEHUM 33JaHAW C YYETOM
MOJIYYeHUS] HOBBIX 3HAHUU 00 M3ydaeMbIX OOBEKTaX — BEILECTBAX M PEAKIMSIX,
OLICHMBATh COOTBETCTBHE MOJTYUYEHHOTO pe3yJibTaTa 3asiBJICHHOM LIEJIH.
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NPEJIMETHBIE PE3YJIBTATBI

B cocraBe mnpeaMETHBIX PE3YNBTaTOB 110 OCBOCHHUIO 00s3aTEIHHOTO
COJIEp)KaHMs, YCTAaHOBJICHHOTO JaHHOM (denepanbHON pabodeil mnporpaMMon,
BBIJICISIIOT: OCBOEHHBIE OOYYarOIIMMUCS Hay4HbIC 3HAHHS, YMEHUS U CIIOCOOBI
JneucTBuM, crnenuduueckue A OpeAMETHONM o0nacth  «XUMUS», BUBI
JNESATEIbHOCTH 1O  IOJYYEHUIO HOBOTO  3HAHMS, €ro  HWHTEPHpPETALNH,
peoOpa30BaHUIO U IPUMEHEHHIO B PA3JIMYHBIX YUCOHBIX M HOBBIX CUTYAIIHIX.

K xoHIy 00ydeHus B 9 Kjiacce rnpeaMeTHbIC pe3yJIbTaThl Ha 0A30BOM YPOBHE

JIOJDKHBI OTpaXkaTh COOPMUPOBAHHOCTh Y O0YUYAIOIIUXCSl YMEHUM:

e PpAacKpbIBaThb CMBICJ OCHOBHBIX XHWMHUYECKUX IIOHITHUH: XUMUYECKUU
AJIEMEHT, aTOM, MOJIEKyJa, WOH, KAaTHOH, aHWOH, MPOCTOE BEIIECTBO,
CJIO)KHO€ BEUIECTBO, BAJICHTHOCTH, J3JICKTPOOTPHUIATEILHOCTh, CTEIIEHb
OKHCJICHUsI, XUMUYECKasi Peakiys, XUMMUYeCKas CBs3b, TEILIOBOM (P deKT
peakiuy,  MOJib, MOJISIpPHBIM  00BEM,  PacTBOp,  DBJIEKTPOJIUTHI,
HE3JICKTPOJIUTHI, JJICKTPOJUTUYECKAs HUCCOLMALNS, PEAKIMM HOHHOTO
oOMeHa, KaTaJu3aTrop, XHUMHUYECKOE paBHOBECHE, OOpaTUMbIE U
HEOOpaTUMBIC PpEAKIMHU, OKHUCIUTEIbHO-BOCCTAHOBUTEIBHBIC PEAKIINH,

OKUCIIUTENIb,  BOCCTAHOBUTEIb,  OKHCIEHHE W  BOCCTaHOBJICHUE,
ajuioTponusi, aMm(pOTEepHOCTh, XUMHYECKasi CBS3b (KOBaJCHTHAs, MOHHAs,
MeTaJlTnyecKas

e ONPEACIATh BAJICHTHOCTh U CTEIEHb OKUCICHUSI XUMUYECKUX DJIEMEHTOB B
COCIMHEHUSAX Pa3JIMYHOTO COCTaBa, IMPUHAJICKHOCTh BEIIECTB K
OTpeNeIEHHOMY KJIACCY COEIMHEHUU To ¢GopMmyiaM, BHI XHUMHYECKOU
CBsI3W (KOBaJ€HTHAs, WOHHAS, METAJUIMYEeCKas) B HEOPraHUYECKUX
COCIMHEHUAX, 3apsj HWOHA 10  XuUMHUYeckoll  dopmyne, TUI
KPUCTAJITMYECKON PEIIETKH KOHKPETHOTO BEIIIECTBRA;

e packpeiBaTh cMmbich Ilepuognueckoro 3akona J[. WM. MenneneeBa u
JEMOHCTPUPOBATh €ro IOHMMAaHHWE: OIKMChIBaTh W XapaKTepu3oBaTh
Tabauunyo Gopmy Ileprogndeckold CUCTEMbl XUMHYECKUX DIIEMEHTOB:
pazMyath TMOHSTHS «rJaBHas mnoarpynmna (A-Tpynma)» u «moOouyHast
noarpynmna (b-rpynma)», manbie u OonbIIME€ TMEPUOABI, COOTHOCHUTH
0003HaYCHUS, KOTOPHIE MMEIOTCS B IEPUOAUYCCKOM TabauIe, ¢
YUCJIOBBIMU  XapAaKTEPUCTUKAMU  CTPOCHUS  aTOMOB  XUMHYECKHUX
AJIEMEHTOB (COCTaB W 3apsia sjpa, OOIIee YHUCIO DJJICKTPOHOB U
pacnpeneneHue WX 0 DJJIGKTPOHHBIM CJIOSIM), OOBSCHITH OOIIHE
3aKOHOMEPHOCTH B M3MEHEHHHM CBOMCTB 3JIEMEHTOB M MX COCIUHEHUU B
npejenax MajiblX MEPUOJIOB U TIaBHBIX MOATPYHI C YUYETOM CTPOEHUS HUX
aTOMOB;
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9 KVIACC

KoauvecTBo yacoB DJIeKTPOHHbBIE
HaumeHoBaHue pa3aeioB U TeM uudpoBbie
Ne /it P Konrtpoabnbie IIpakruueckue (uidpp )
NMPOrpaMMblI Bcero odpa3oBaTebHbIE
padoThI padoThI
pecypchl
Pa3zgea 1. BemmecTBO M XUMHYeCKHEe peaKkul
11 [ToBTOpeHue n yrinyoieHne 3HaHum 5 1 bubnnorexa [JOK
' OCHOBHBIX pa3JIelioB Kypca 8 Kiacca https://m.edso00.ru/7f41a636
12 OCHOBHBIE 3aKOHOMEPHOCTH XUMHYECKUX 4 bubmmoreka [JOK
' peaxiui https://m.edsoo.ru/7f41a636
13 DIEKTPOIUTHIECKAS JUCCOIHAITHSI. 3 1 1 bubmmoreka [JOK
' XUMHUYECKUE PEakiuu B pacTBOpax https://m.edso0.ru/7f41a636
Hroro no pazneny 17
Pa3nen 2. HemeTa/uibl M UX coeIMHEHUS
51 OO0m1as XxapakTepuCcTUKa XUMHUUECKIX 4 1 bubnmnorexa [JOK
' snementoB VIIA-rpymisl. [anores: https://m.eds00.ru/7f41a636
OO01mas xapakTepUCTHKA XUMUYECKUX
2.2 anemeHToB VIA-rpynmsl. Cepa u eé 6 bubmorexa LOK
' PYTHEL Lep https://m.edsoo.ru/7f41a636
COETMHEHUS
OO0m1as XxapakTepuCcTUKa XUMHUECKUX
2.3 aneMeHTOB VA-rpynmsl. A3oT, pochop u ux 7 1 bubmorera LOK
' PYHHRL ’ P https://m.eds00.ru/7f41a636
COETMHEHUS
OO01mast XapakKTepUCTHKA XUMUISCKUX Bt OK
2.4 anemeHToB |VA-rpynnsl. Yraepoa u 8 1 2 nommoreka L1

erMHI/Iﬁ 1 UX COCIUHECHU S

https://m.edsoo.ru/7f41a636
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https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636

Hroro mo pazneny 25
Pa3zgen 3. MeTa/JIbI M BX COeTUHEHU ST
. bubnnorexa [JOK
3.1 Obmue cBofcTsa MeTaTIOR 4 https://m.eds00.ru/7f41a636
. bubnuoreka [JOK
3.2 Baxkueiiue Metasuibl 1 UX COSIUHEHUSI 16 https://m.edsoo.ru/7f41a636
Hroro mo pazueny 20
Pasznen 4. Xumus u oxkpyxamomas cpeaa
4.1 B A MaTepUaibl B )KU3HU YEJI0BEKA 3 bubmorexa HOK
' cliectsa p https://m.edso0.ru/7f41a636
Hroro mo pazueny 3
P 3 bubnuoreka [{OK
C3CPBHOC BpeMA https://m.edsoo.ru/7f41a636
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68
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9 KVIACC

KoanuectBo yacon DJIeKTPOHHbIE
Ne Hara uudposeie
Tema ypoka KonTpoabubie IIpakTuueckue
n/n Bcero u3yuyeHusi oOpasoBaTesibHbIE
padoThI padoThI
pecypchbl
[lepuoauueckuii 3aK0H.

1 [lepuoauueckas cucrema 1 bu6mmorexa [IOK
XHUMUYECKHX dJ1eMeHToB 1. 1. https://m.edsoo.ru/00adb59
MenneneeBa
3aKOHOMEPHOCTH B U3MEHEHUU

2 CBOMCTB XUMHUYECKHX AJICMEHTOB 1 bubmorexa LHOK

. https://m.edso00.ru/00adb6b6
MEPBBIX TPEX MEPHUOIOB

3 Kiaccudukanust 1 HOMEHKIIaTypa 1 bubnnoreka [JOK
HEOPraHWYECKUX BELIECTB https://m.edsoo.ru/00adb7e2

4 Bubl xuMuueckoil CBA3U U TUIIBI 1 bubmuorexa [JOK
KPUCTAJUIMYECKUX PELIETOK https://m.edsoo.ru/00adbac6
Konrtponsnas padora Nel o reme

5 «[ToBTOpEHUE U yrinyOiaeHne 3HaHUi 1 1
OCHOBHBIX pa3/IeJioB Kypca 8 Kiaccay

6 Knaccudukamnms xumuaeckux 1 bubnuoteka [JOK
PEAKLIHI MO pa3IMYHBIM IPU3HAKAM https://m.edsoo.ru/00adbcb0
[ToHsTHE O CKOPOCTH XUMUYECKOMN

7 eakuuu. [IoHATHE O TOMOTEHHBIX U 1 bubmorexa HOK
PEAKItH. https://m.edsoo.ru/00adbe9a
TeTEPOTEHHBIX PEAKIIHIX
[TonaTHE 0 XMMUYECKOM paBHOBECHH.

bu6mmoreka [JOK
8 @DakKTOpPHI, BAUSIOIINE HA CKOPOCTh 1

XUMHYECKOM PCaKun U MMOJIOKCHUC

https://m.edsoo.ru/00adc28c¢c
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https://m.edsoo.ru/00adb59e
https://m.edsoo.ru/00adb6b6
https://m.edsoo.ru/00adb7e2
https://m.edsoo.ru/00adbac6
https://m.edsoo.ru/00adbcb0
https://m.edsoo.ru/00adbe9a
https://m.edsoo.ru/00adc28c

XUMHYCCKOI'0 paBHOBECCHUS

OKHUCIINTEIIFHO-BOCCTAHOBHUTEIIBHEIC

bubmuoreka [JOK

9
peakuuu https://m.edsoo.ru/00adcade
Teopus 2IEKTPONIUTUYECKON
10 muccormanyu. CHIIbHBIE U cl1a0bIe buGnnorexa LIOK
) https://m.edsoo.ru/00adcd68
3JICKTPOJIUTHI
11 HMoHHuble ypaBHEHUS PEAKIIUN Bubmrorexa IOK
M peakil https://m.edsoo.ru/00add448
XUMHYECKHE CBOMCTBA KUCIOT U
12 OCHOBAHHUH B CBETE IIPEICTaBICHUN bubmorexa HOK
pu https://m.edso0.ru/00add5d8
00 2JIEKTPOJIUTUYECKON JUCCOIHAIIIHI
XUMHYECKHE CBOMCTBA COJIEH B CBETE
13 [IpEACTABIIEHUI 00 bubnmorexa [IOK
ped o https://m.edsoo.ru/00add8b2
ANEKTPOIUTUYECKON JUCCOLMAIIIHI
14 TTousTie o runponze coien bubmmorexa [IOK
s https://m.edsoo.ru/00add9d4
15 O06o00meHre U cucTeMaTH3aIus bubmuorexa [JOK
3HAHUN https://m.edsoo.ru/00addd12
[IpakTrueckas padora Ne 1.
16 «;;umHHeaxcél UMEHTAIbHBIX bubmorexa HOK
p https://m.edsoo.ru/00addbfa
3a1a4y»
KonTponbHas padora Ne2 no teme
17 «DNEKTPOIIUTHYECKAS TUCCOIIUALIUI bubmorexa HOK
P 8 HHATLHA. https://m.edsoo.ru/00addecO
XHUMHYECKUE PEAKIIUU B PACTBOPAX)»
OO0mras XxapaKTepuCcTHUKa rajJoreHOB.
. bubmuoteka [JOK
18 XUMHUYECKUE CBOMCTBA HA IPUMEPE

XJiopa

https://m.edsoo.ru/00addfe2
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https://m.edsoo.ru/00adcade
https://m.edsoo.ru/00adcd68
https://m.edsoo.ru/00add448
https://m.edsoo.ru/00add5d8
https://m.edsoo.ru/00add8b2
https://m.edsoo.ru/00add9d4
https://m.edsoo.ru/00addd12
https://m.edsoo.ru/00addbfa
https://m.edsoo.ru/00addec0
https://m.edsoo.ru/00addfe2

XnopoBogopoa. ConsiHast KHCIIOTA,

19 XUMHUYECKHE CBOMCTBA, MOJTyYEHUE bubmmorexa [JOK
’ yi ’ https://m.edsoo.ru/00ade104
MPUMEHCHUE
[TpakTrueckas padora Ne 2 o Teme
20 «[Tony4yeHue CONSTHON KUCTOTHI bubmmorexa [JOK
yi N B ’ https://m.edsoo.ru/00ade348
u3y4yeHue e¢ CBONUCTB»
Brruncnenus no ypaBHEHUSIM
21 XUMUYECKUX PEAKLINNA, €CII OQUH U3 Bubmaorexa ITOK
P ’ https://m.edso0.ru/00ade488
peareHToB JIaH B U30BITKE
99 OO61mas xapakTepuCTHKa 3JIEMEHTOB bubnuorexa [JOK
VIA-rpymimsl https://m.edsoo.ru/00ade64a
AJTOTpOTTHBIC MOTU(DUKAIINH CEPHI.
93 Haxoxnenue cepbl U €€ cCOeTMHEHU I bubnuorexa [JOK
B IIpUpPOJIe. XMMHUYECKHE CBOWCTBA https://m.edsoo.ru/00ade64a
cepbl
24 CepoBoaopo1, CTpOEHHUE, bubnmnorexa [JOK
bu3HYecKre U XMMHUYECKUE CBOMCTBA https://m.edsoo.ru/00ade802
Oxkcuabl cepsl. CepHast KMCIIOTA,
25 du3nveckre U XMMUYECKHE CBOMCTBA bubmmorexa LIOK
’ https://m.edsoo.ru/00adea28
pUMEHEHUE
XUMHUYECKUE PEAKIINH, JISKAIIUE B
OCHOBE IIPOMBIIIIEHHOTO Coco0a
26 MIOJIYYEHUS CEPHOU KUCIIOTHI. bubnnorexka [JOK
XHUMHUUYECKOE 3arpsA3HEHUE https://m.edsoo.ru/00adec8a
OKpY’KaloIllel cpeibl COeAMHEHUSIMU
cepol
97 Beruucnenue MaccoBO#l JOIM BBIXOJ1a bu6mmoreka [IOK

MMpOAYKTaA pCaKIuu

https://m.edsoo.ru/00adec8a
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https://m.edsoo.ru/00ade104
https://m.edsoo.ru/00ade348
https://m.edsoo.ru/00ade488
https://m.edsoo.ru/00ade64a
https://m.edsoo.ru/00ade64a
https://m.edsoo.ru/00ade802
https://m.edsoo.ru/00adea28
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https://m.edsoo.ru/00adec8a

OOmmast XxapaKTepUCTUKA 3JIEMEHTOB
VA-rpynmsl. A30T, paclipocTpaHeHHE

bubmuoreka [JOK

28
B IIpupojie, GU3NUIECKUE U https://m.edsoo.ru/00adeea6
XUMHYECKHE CBOMCTBA
AMMHaK, ero pu3nvecKue u

29 XUMUYECKHE CBOWCTBA, MOTYyYEHUE U bubmorexa LHOK

- O https://m.eds00.ru/00adf004
MPUMEHCHUE
[TpakTuueckas paborta Ne 3 o reme
30 «[Tony4yenne aMMuaka, U3y4eHue ero bubmorexa HOK
. I ke https://m.eds00.ru/00adf180
CBOMCTBY»

31 A3oTHas KucioTa, e€ Gpusndeckue u bubnuorexa [JOK
XUMUYECKHUE CBOKCTBA https://m.edsoo.ru/00adf306
Hcnonb30BaHre HUTPATOB U COJICH
AMMOHHS B KQUeCTBE MUHEPATbHBIX

32 oOpeHuil. XuMHU4YecKoe bubmorexa LHOK
yAobp ’ . https://m.edsoo.ru/00adf518
3arpsi3HEHUE OKPY>KaIOIIEH CpeIbl
COETMHEHUSIMU a30Ta
®ochop. Okeun pochopa (V) u

33 (1)00((11))0 pHa$1 KI/ICJ'I((i))Ta q)(ppl?sn(qe)CKHe " bubmorexa [JOK

p N https://m.edso0o.ru/00adf68a
XUMHUYECKHE CBOICTBA, MOIy4YCHHE
Ucnonb3oBanue ¢pocdaTtos B

34 KaueCcTBE MHUHEPATLHBIX YA0OPEHUH. bubnunorexa [JOK
3arpsi3sHEHUE TPUPOTHON CPEIbI https://m.edso0o.ru/00adfc20
dbocdaramu
Yrnepon, pacnpocTpaHeHue B

35 npu 2 e g)mnlzlec;;le Y XUMHUYECKHUE bubmmorexa [JOK

p ? AC, https://m.edsoo.ru/00adfd9c
CBOWCTBA
36 Oxcuzpl yraepoa, ux Gpusndeckue u bub6nuorexa [IOK
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XUMHYECKHE CBOMCTBA.
DKoJ0ru4ecKkue npoOIemsl,
CBsI3aHHBIC C OKcHOM yriepoaa (1V)

https://m.edsoo.ru/00adfebe

37 VYronbHast Kuciora u e€ coiu bubmmorexa [JOK
https://m.eds00.ru/00ae006¢c
[IpakTuueckas padora Ne 4 o reme
"ITosrydyeHune yrieKuciioro rasa. bubnuoreka [IOK

38
KauectBennas peakuus Ha kapOOHaT- https://m.edsoo.ru/00ae027e
roH"

[TepBoHavabHBIC TOHATHS 00
39 OpPTaHMYECKUX BEIIECTBAX KaK O bubnmorexa [IOK
https://m.edsoo.ru/00ae054e
COCIMHEHUSX YTIIepo1a
40 Kpemnuii u ero coenunenus bubnmorexa [IOK
https://m.edsoo.ru/00ae080a
[TpakTuueckast paborta Ne 5. Pemenue

41 AKCIIEPUMEHTAIIbHBIX 3a/1a4 110 TEME bubnmnoreka [JOK
«BaxHenmme HeMeTaulbl U UX https://m.edsoo.ru/00ae0bf2
COCTMHECHUS
Konrtponsnas padora Ne3 o reme

42 «BaxHeime HeMeTaulbl U UX bubmorexa HOK

https://m.edsoo.ru/00ae0e18
COCTMHECHUS
OO01mas xapakTepUCTHKA XUMUYECKUX
3JIEMEHTOB — METaJLJIOB.

43 Mertannuueckas CBsI3b U bubmuorexa [JOK
MeTaJlJInYeCcKas KpUCTaINYeCKast https://m.edso0o.ru/00ae103e
pemérka. Pu3nyecKkue CBOMCTBA
METaJIIOB

44 XUMHYECKHE CBOMCTBA METAJIIOB. bu6mmoreka [JOK
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DIEKTPOXUMUYECKUN P
HaIPSHKEHUN METaJIOB

OO0mme crnocoObI MOTYYEHUS
MmeTtaiuioB. CruiaBel. Beraucienus no

https://m.edsoo.ru/00ael1156

bu6mmoreka [IOK

4 .
> YPABHEHIAM XHMHIHCCKHX PEarti, https://m.edso00.ru/00ae1156
€CJIM OJIMH U3 PEareHTOB COJEPKUT
npuMecHu
46 [TonsiTHE 0 KOPPO3UU METAILIIOB bubmorexa LHOK
pp https://m.edso00.ru/00ae1278
bubmuorexa [JOK
47
[lenosmbte MeTaiet https://m.edsoo.ru/00ae14b2
48 OKcuabl ¥ THAPOKCUJIBI HATPUS U bubnnoreka [JOK
KaJIus https://m.edsoo.ru/00ae14b2
49 [IenoyHo3eMEIbHBIE METAIIBI — bubmuorexa [JOK
KaIbIIMA U Mardui https://m.edsoo.ru/00ae15e8
50 Baxneiimme coeqUHECHNS KalbIIHs bubmorexa [JOK
. t https://m.edsoo.ru/00ae15e8
51 O06o00meHre U cucTeMaTH3aIus
3HAHUI
59 JKEcTKOCTh BOJBI U CITIOCOOBI €& bu6mmoreka [IOK
YCTpaHEHHUS https://m.eds00.ru/00ae1886
[TpakTuyeckas pabora Ne 6 o Teme
53 "YKEcTKOCTh BOJIBI M METOIbI €€ bubmorexa HOK
" A 8 https://m.edsoo.ru/00aelae8
YCTpaHECHHSI
bubmuorexa [JOK
54 A i
JTOMHHHH https://m.edso0.ru/00aelc64
55 AmdotepHbIe CBOMCTBA OKCHIA U bub6nuorexa [IOK

TUAPOKCHUIA

https://m.edsoo.ru/00aelc64
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https://m.edsoo.ru/00ae1156
https://m.edsoo.ru/00ae1278
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https://m.edsoo.ru/00ae14b2
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https://m.edsoo.ru/00ae1886
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bubmuorexa [JOK

%6 Keseso https://m.eds00.ru/00ae1d86
57 OKcubl, THAPOKCUIBI U COJIM JKeJe3a bubnmoreka [JOK
(1) u xene3a (111) https://m.edsoo.ru/00ae35e6
58 O000111eHrE U CUCTEMATU3ALMS
3HAHUH
[TpakTrueckas padora Ne 7. Pemenue
59 9KCIIEPUMEHTANBHBIX 3aa4 10 TeME bubnnoreka [JOK
«Baxueimme MeTaibl 1 UX https://m.edsoo.ru/00ae3de8
COCTUHEHUS
Boruncnenus o ypaBHeHUAM
XUMHUYECKHUX PEaKIIHii, €CIU OJIUH U3
50 peareHToB J1aH B U30BITKE WU bubnnoreka [JOK
COAEPKUT IpUMecH. Beruncnenus https://m.edso00.ru/00ae1750
MacCOBOM JI0JIM BbIXO/Ia MPOAYKTa
peakiuu
61 O06o00611eHNe U cUCTEeMaTU3ALUs
3HAHUH
KonTponbHas padora Ne4 o teme
62 «BakHeWINe METaTbl U UX
COETUHEHUS
BemectBa 1 Marepuansl B bubnuoreka [IOK
63 .
MMOBCETHEBHOMW KU3HU YEJIOBEKA https://m.edso00.ru/00ae3f50
64 XVMHYECKOE 3arpsi3HEHUE bubmuorexa [IOK
OKPYXKAaroILEe cpebl https://m.edso00.ru/00ae4270
65 Ponp xumuu B pemieHnn bubnnoreka [JOK
IKOJIOTMUYECKUX MPOoOIeM https://m.edsoo.ru/00ae4270
66 PesepBHEIi ypok. O600IICHNE 1 bubmmoreka [JOK
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CUCTEMAaTHU3al U 3HAaHUN

https://m.edsoo.ru/00ae0d0a

67 PesepBHblit ypok. O600111eHNE U 1 bubnmoreka [JOK
CHCTEeMAaTH3alMs 3HaHUH https://m.edsoo.ru/00adb33c
68 PesepBHeiit ypok. O600IICHHE 1 1 bubnmoreka [JOK
CUCTEMAaTH3alMs 3HAHU N https://m.edsoo.ru/00ad9ch2
OBLIEE KOJIMYECTBO YACOB I10 68

[NPOT'PAMME
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