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MNOACHUTEJIBHASA 3AIIMCKA

[Iporpamma 1O XMMHM Ha YpOBHE OCHOBHOIO 00I1Iero o0Opa3oBaHMs
COCTaBJICHa Ha OCHOBE TpeOOBaHUU K pe3yjbTaTaM OCBOEHHUS OCHOBHOM
o0pa3oBaTeIbHOM MPOrpaMMbl OCHOBHOTO OOIIETO 00pa30BaHUs, MPEACTABICHHBIX
B ®I'OC OO0, a Takxke Ha oOcHOBe deaepaTbHOl pabodeil TporpaMmbl
BOCITUTAHUS U C YUYETOM KOHIEIIINU MPENoAaBaHusl y4eOHOTro nmpeamera « XuMush)
B 00pa3oBaTeNbHBIX opranu3anusx Poccuiickoii denepanuu.

[IporpaMmma 1Mo XuMuu Aa€T TPEACTaBICHHUE O LENAX, OOIIed cTpareruu
OoOydYeHHs, BOCIHTAHHS ¥ Pa3BUTUA OOYYAIOMUXCS CPEICTBAMH Y4eOHOTO
npeameTa, YCTaHABIIMBAET 00s13aTeNIbHOE peAMETHOE CoJiepKaHue,
NnpeayCcMaTpPUBAET pacCIpeelieHue €ro Mo KiaccamM M CTPYKTYpUPOBAaHHE IO
pazmeraMm M TeMaM NPOrpaMMbl 1O XHMHH, OMNPENEISeT KOJIWYECTBEHHBIE W
KaueCTBEHHBIE XapaKTePUCTUKU CoJIepKaHus, PEKOMEHIYEMYIO
MOCJIEA0OBAaTEILHOCTh  W3YUYCHHMS] XHMHUU C Y4€TOM  MEXMOPEAMETHBIX U
BHYTPUIIPEIMETHBIX ~ CBSI3€H, JIOTMKM y4eOHOro Mpolecca, BO3PACTHBIX
OCOOCHHOCTEH OOydYarolmuXxcs, ONpeaessieT BO3MOXXHOCTH TIpeaMera IS
peanuzauuu TpeOOBaHUM K pe3yjbTaTaM OCBOEHHUSI OCHOBHOM 00pa3oBaTEebHOU
porpaMMbl Ha YPOBHE OCHOBHOTO OOIIEro oOpa3oBaHMs, a TaKke TPeOOBAaHUN K
pe3ynbTaTaMm 0O0y4eHHsS XMMUU Ha YPOBHE 1€l N3ydeHUs MpeaMeTa U OCHOBHBIX
BHUJIOB Yy4eOHO-ITO3HABATEIILHOW JEATECIbHOCTH OOYYaroIIerocs II0 OCBOCHHIO
y4eOHOT0 coziepKaHusl.

3HaHWE XUMHHU CJIY>XUT OCHOBOM uisi (OPMUPOBAHHMS MHUPOBO33PEHUS
oOyyJaroierocsi, ero MpeACTaBICHUM O MaTEPUATBLHOM EIWHCTBE MHUpPA, BAKHYIO
poOJib UTPAOT (POpMHUPYEMbIe XMMHUEH MPEJICTABICHUS O B3aUMOIPEBPAIICHUSIX
DPHEPTUU M 00 HBOJIIOIMU BEIIECTB B MPUPOJE, O MYTAX PEHICHUS TI00aTbHBIX
npo0ieM yCTOMYMBOIO pPa3BUTHSA YEJIOBEYECTBA — CBHIPHEBOM, SHEPreTHUECKOM,
MUIIEBOM M 9KOJOTUYECKON O€30MacHOCTH, MPOOIEM 3IpaBOOXPAHEHHUS.

N3yuyenue xumuu:

CIIOCOOCTBYET  peaim3alid  BO3MOXXHOCTEW 1T CAaMOpa3BUTUSA |
dbopMHUpOBaHUS KYJIbTYpPbl TUYHOCTH, €€ 00111eH U (PYHKIIMOHATILHON TPAaMOTHOCTH;

BHOCHUT BKJIaJ| B (DOPMUpOBAHUE MBIIUICHUS U TBOPUYECKHX CIOCOOHOCTEM
oOy4arommxcsi, HaBBIKOB HMX CaMOCTOSITEIbHOM  y4eOHOW  JIeSTEIBHOCTH,
OKCIIEPUMEHTATLHBIX MW HCCICIOBATEIBCKAX YMEHUN, HEOOXOIWMBIX Kak B
MOBCEIHEBHOM )XU3HU, TaK U B MPO(HECCUOHAIBHOU €SI TENHLHOCTH;

3HAKOMHUT CO CHEIU(UKONW HAYYHOTO MBIIIICHUS, 3aKJIaJbIBAET OCHOBBI
IEJI0CTHOTO B3IJIsA/Ia HA €IMHCTBO MPUPOJIbI U YEIIOBEKA, SIBJISETCS OTBETCTBEHHBIM
ATaroM B POPMHUPOBAHUHU €CTECTBEHHO-HAYYHOU IPaMOTHOCTH 00yYarOIMnXCs;



criocoOCTBYEeT (OPMUPOBAHUIO IIEHHOCTHOTO OTHOIIEHUSI K €CTECTBEHHO-
-HAy4YHbIM 3HAHUSIM, K IPUPO/IE, K YEIIOBEKY, BHOCUT CBOM BKJIaJ B SKOJOTHYECKOE
oOpa3oBaHue 00y4aroIUXCsl.

JlanHbple HampaBiieHUsS B OOYYEHMHM XMMHUHM OOECHEUYMBAIOTCA CrEelU(pUKON
COJIep)KaHMsl  y4eOHOTrO  MmpeaMeTa, KOTOPBIM  SBISETCS  NEeJaroruyecku
aJlalTHPOBAHHBIM OTpa)KeHWEM 0a30BOM HAYKH XMMHH Ha ONPEIEIEHHOM 3Tare e€
pa3BUTHSI.

Kypc xumun Ha ypoBHE OCHOBHOTO 00IIeT0 00pa3oBaHUsI OPUEHTUPOBAH HA
OCBOCHHME OOYYAIOIIMMUCS CHUCTEMbl IMEPBOHAYAIBHBIX TMOHSATUNW XWUMHUU, OCHOB
HEOPraHUYECKOM XHWMHM W HEKOTOPBIX OTIEIBHBIX 3HAYMMBIX MOHSITUU
OPraHUYeCKON XUMHH.

CtpykTypa coiepKaHus MPOTPAMMBI IO XUMHH CPOPMUPOBAHA HA OCHOBE
CUCTEMHOIr0 moaxoja k €€ uaydeHuro. CoaepkaHue CKIAAbIBAETCA U3 CUCTEMBI
MOHATUN O XUMHUYECKOM DJIEMEHTE U BEIIECTBE U CUCTEMBI MIOHITUN O XUMUYECKON
peakiuu. OO0e OTH CHCTEMBl CTPYKTYPHO OpPTraHU30BaHbl MO MPUHIMITY
MOCJICIOBATEILHOTO Pa3BUTHS 3HAHUM HA OCHOBE TEOPETHUYECKUX MPEICTABICHUM
pPa3HOIO YPOBHS:

— aTOMHO-MOJIEKYJISIPHOTO YUYEHHS KAK OCHOBBI BCETO €CTECTBO3HAHUS,

— Ilepuonnyeckoro 3akona 1. 1. MeHaeneeBa Kak OCHOBHOI'O 3aKOHA XUMUH;

— YYEHUS O CTPOCHHUH aTOMa U XUMUYECKOU CBSI3H;

— TpelncTaBlieHUd 00 JIEKTPOJUTHYECKON OHUCCOIMAllMA BEIIECTB B
pacTBopax.

TeopeTnueckue 3HaHHMS PACCMATPUBAIOTCA HA OCHOBE JMIIMPUYECKU
MOJIYYCHHBIX U OCMBICIICHHBIX (PAKTOB, PA3BUBAIOTCS MOCIEIOBATEIHHO OT OJTHOTO
YPOBHSI K JIPyromMy, BBINONHSAS (GYHKUUU OOBICHEHHS M IPOTHO3UPOBAHUSA
CBOMCTB, CTPOEHHUSI U BO3MOXHOCTEH MPAKTUYECKOIO MPUMEHEHHUS U TMOTYyUYCHUS
M3y4aeMbIX BEIIECTB.

OcBoeHue TmporpaMMbl IO XHUMHU  CIIOCOOCTBYEeT  (OPMHPOBAHUIO
IIPEJICTABJICHNUS] O XMMHUYECKOW COCTABIIAIOIIECH HAYYHON KapTUHBI MUpPA B JIOTHKE
e€¢ CHCTeMHOW NPHUPOJIbI, IIEHHOCTHOTO OTHOIICHUS K HAy4YHOMY 3HAHUIO U
MeTOJaM MO3HaHMUs B Hayke. M3yueHue XWMUU NPOUCXOAUT C MPUBJICUCHUEM
3HAaHMM W3 paHee W3YUYEHHBIX Y4YeOHBIX NpeaMeToB: «OKpYKAOMUA MUDPH,
«buonorus. 57 knacce» u «duszuka. 7 Kiaccy.

[Ipy wu3yuyeHUM XUMHUHM TPOUCXOAUT (POpMHUPOBAHUE 3HAHUN OCHOB
XUMHUYECKON HayKH Kak OOJACTH COBPEMEHHOI'0 €CTECTBO3HAHUS, MPAKTUYECKON
JEATeIbHOCTH 4YeJOBEKa M KaK OJHOI0 M3 KOMIIOHEHTOB MHUPOBOM KYJIBTYPHI.
3amaya y4eOHOro mnpeaMera COCTOMT B (POPMHUPOBAHUU CHCTEMBl XMMHUYECKHX
3HaHUN — BaKHEUIHX (PaKTOB, MOHSATHM, 3aKOHOB M TEOPETHUYCCKUX TOJIOKEHUMH,
JIOCTYIIHBIX 00OOIICHHIT MHMPOBO33PEHUYECKOI0 XapakTepa, s3blka HAayKH, B



OpUOOIIEHNH K HAyYHBIM METOJaM T[IO3HAaHUS TMPU HW3YYCHHH BEIIECTB U
XUMHUYECKHUX PEaKIHid, B (OPMHUPOBAHUH U PA3BUTHUU MO3HABATENIbHBIX YMEHHUH U
UX TPUMEHEHUH B YueOHO-IIO3HABATEIbHOM U Yy4eOHO-HMCCIIEI0BaTENbCKON
JESTEIbHOCTH, OCBOCHUM NpaBWJ 0€30IaCHOr0 OOpaleHUs C BELIECTBAMHU B
MOBCEIHECBHOM KU3HU.

[Ipy M3yyeHUn XMMUU Ha YPOBHE OCHOBHOI'O OOIIEro 0Opa30BaHMs BaKHOE
3HAa4YCHHE MPUOOPENTN TaKUE 1T, KaK:

— (¢$opMHUpOBaHHE WHTEIUICKTyaIbHO Pa3BUTOM JIMYHOCTH, TOTOBOM K
caM000pa30BaHUIO, COTPYIHHUYECTBY, CAMOCTOSITEIILHOMY MPHHITHIO PEIICHUH,
CIOCOOHO# aITanTUPOBATHCS K OBICTPO MEHSIOIIUMCS YCIOBUSAM KU3HU;

— HampaBJICHHOCTh OOy4YeHHMsI Ha CHCTEMaTHYeCKoe MpUOOIIeHUE
oOy4Jarommxcs K CaMOCTOSATENbHOM IO3HABATEIBHON JEATENbHOCTH, HAYYHBIM
MeTOoJaM TO3HaHMs, (HOPMHUPYIOIMIMM MOTHBAIMIO M Pa3BUTHE CIOCOOHOCTEH K
XUMHUU;

— obecrieueHe ycloBUil, CIOCOOCTBYIOIIMX MPUOOPETEHUIO 00YUaOIIMMHUCS
OIbITa Pa3HOOOpPA3HOM [EATEIbHOCTH, MO3HAHUS M CAMOMNO3HAHUSA, KIHOYEBBIX
HaBBIKOB (KJIFOUEBBIX KOMIIETEHIMI), UMEIOLIUX YHUBEPCAJIbHOE 3HAUEHUE IS
pa3IMYHBIX BUJOB JIEATEIBHOCTH,

— (opmupoBanue oOmeld (QYHKIMOHAIIBHOM U €CTECTBEHHO-HAYYHOU
TPAaMOTHOCTH, B TOM UHCJI€ YMEHHHA OOBICHITH W OICHUBATh SIBICHUS
OKpY>KaIOIEr0 MHUpa, WCIHOJb3ys 3HAHUS U OIBIT, MOJyYCHHbIE NMPU H3yUYECHUU
XUMHH, TPUMEHATh UX TpPU PEHICHHH MpoOJiieM B TMOBCEIHEBHON JKHU3HM U
TPYJOBOH AESITEIBbHOCTH;

— (QopmupoBaHue y o0OyyarolmMxcs T'yMaHUCTHUYECKHX OTHOILIEHUH,
NOHMMAaHUSA LEHHOCTH XUMHYECKHX 3HAaHUW Ui BBIPAOOTKH IKOJIOTUYECKU
1eJIeCO00pPa3HOro TOBENEHUST B OBITY M TPYIAOBOM JEATEIBHOCTH B HENAX
COXPaHEHHs CBOETO 3/10POBbs U OKPYXKAIOIIeH MPUPOIHON cpebl;

— pa3BUTHE MOTHBALMU K OOYYEHMIO, CIIOCOOHOCTEH K CaMOKOHTPOJIIO U
CAMOBOCIIUTAaHMIO HAa OCHOBE YCBOGHHsS  OOILEYEIOBEYECKHX LIEHHOCTEH,
TOTOBHOCTH K OCO3HAaHHOMY BBIOOPY Ipo¢uisi U HANpaBICHHOCTH JalbHEHUIIEro
oOy4eHus.

OOmiee YuCIO YacoB, OTBEACHHBIX I HM3YyYECHHS XHMHHU Ha YPOBHE
OCHOBHOTO 00111ero 00pa3oBaHus, COCTaBiseT B 9 kimacce — 68 dacoB (2 yaca B
HEJIEIO).



COAEPKXAHME OBYUYEHUSA

9 KIIACC

BemecTBo 1 XMMHYECKAs] peaKLMs

[lepnonnueckuii 3axoH. [lepnognyeckas cucreMa XMMUYECKUX 3JIEMEHTOB /1.
N. MenpeneeBa. CTpoeHHE aTOMOB. 3aKOHOMEPHOCTHM B HM3MEHEHUU CBOMCTB
XUMUYECKUX DJIEMEHTOB IEPBBIX TPEX MEPHOJOB, Kalus, KaJIbLUI U HUX
COCIMHEHUI B COOTBETCTBUM C TMOJIOKEHUEM »3JJIEMEHTOB B Ilepmoamueckoi
CHUCTEME U CTPOCHUEM MX ATOMOB.

CrtpoeHue BelllecTBa: BHJbl XUMUYECKOW CBSI3U. THIBI KPUCTALITUYECKUX
PELETOK, 3aBUCUMOCTh CBOWCTB BELIECTBA OT THIIA KPUCTAIUIMYECKON PELIETKU U
BHJIa XUMHYECKOU CBS3H.

Knaccudukanus 1 HOMEHKIATypa HEOPraHUYECKUX BEHIECTB. XUMHUYECKHE
CBOWMCTBA BEIIECTB, OTHOCSIIMXCA K Pa3IMYHBIM KJIacCaM HEOPraHUYECKHUX
COEIMHECHUH, TEHETUYECKAs CBSI3b HEOPraHUUECKUX BEIIECTB.

Krnaccudukarmys XuMAYECKUX PEaKIUiA MO Pa3TnIHBIM MpU3HAKaM (10 YUCITY
U COCTaBy YYacCTBYIOIIMX B pEAKIMH BEIIECTB, MO TeruioBOMYy 3¢ (deKTy, 1Mo
U3MEHEHUIO CTENEeHEel OKHUCIEHUS XMMHYECKUX AJIEMEHTOB, MO OOpaTUMOCTH, IO
y4acTHIO KaTajau3aTopa). DK30- U SHJIOTEPMUUYECKUE PEAKINU, TEPMOXUMHUYECKUE
YpaBHEHHS.

[Tonsitue 0 ckopocTH xXuMU4eckoW peakuuu. [loHsTHE 00 0OpaTUMBIX U
HEOOpAaTUMBIX XUMHUYECKUX peakuusiX. [loHsTHEe 0 rOMOTre€HHBIX M TeTEepPOreHHBIX
peakuusax. [londarue o karanmse. [loHsaTHE 0 XUMHUYECKOM paBHOBeCcUU. DaKTOPBI,
BIIUSIIOIIME HA CKOPOCTh XMUMHUYECKOW PEAKIMU U TIOJOKEHUE XHUMHUYECKOTO
PaBHOBECHSL.

OKHUCITUTETFHO-BOCCTAHOBUTEIIFHBIE ~ PEaKIMM,  JJIGKTPOHHBIN  OanaHc
OKHCIIUTEIbHO-BOCCTAHOBUTENBHON  pPEaKIUU. CocraBiienue ypaBHEHUI
OKHCIIUTEIbHO--BOCCTAHOBUTENIBHBIX ~ PEAKLIMl € UCIOJb30BaHUEM METOJA
AJIIEKTPOHHOTO OajaHca.

Teopus FNEKTPONTUTUIECKON TUCCOLMAIINU. DIICKTPOJIUTHI U HEIJIEKTPOJIUTHI.
Katnonbl, aHnoHbl. MexXxaHu3M AUCCOLMALUM BELIECTB C PAa3JIMYHBIMU BUIAMHU
XUMHU4ecKoil cBsizu. CteneHs auccounanuu. CHUIbHbBIE U CIA0bIE SJIEKTPOJIUTHI.

Peakuiun nonHoro oOMeHa. Y cioBusi MPOTEKaHUS peaKkiuii HOHHOTO OOMEHa,
MOJIHBIE M COKpallléHHbIE HMOHHBIE YypaBHEHUs peakiuil. CBoWCTBa KHCIOT,
OCHOBAHMM W coOJeil B CBeTe€ MPEACTaBICHUH 00 3IEKTPOJUTUUYECKON
nucconnanuu. KauecTBeHHbIE peakiiui Ha HOHBI. [IoHsATHE O THAPOIU3E COJICH.

Xumuueckuui IKChepumenm:

O3HAKOMJICHUE C MOJICJIIMUA KPUCTAUIMYECKUX PEMIETOK HEOPraHWYEeCKHUX
BEILIECTB — META/NIOB UM HEMETauioB (rpaduTa W anMasa), CIOKHBIX BEIIECTB
(xJopuaa HaTpusi), UCCIIEIOBAHUE 3aBUCUMOCTU CKOPOCTH XMMHUYECKOW peakiuu



OT BO3JICUCTBHS Ppa3IUYHBIX (DAaKTOPOB, MCCIEIOBAHUE IIIEKTPOIMPOBOJHOCTH
pacTBOPOB BEILECTB, MpoOLEcca AUCCOLMALMM KHUCIOT, WIENOYed U  CcoJiel
(BO3MOXXHO  HCIOJB30BAHME BHUJEO MAaTEPHANIOB), IMPOBEJCHHE  OIBITOB,
WUIIOCTPUPYIOUIUX ~ MPU3HAKU  NPOTEKAHMs]  PeakluuMid  HOHHOTO  OoOMeHa
(oOpazoBaHue oOcajka, BBIJCICHHE Ta3a, O0Opa3oBaHHE BOJbI), OIBITOB,
WUTIOCTPUPYIOIIUX ~ NPUMEPBl  OKUCIUTEIIbHO-BOCCTAHOBUTEIBHBIX  PEAKIIUM
(ropeHue, peaklMH pa3yIoKEHHs, COEIUHEHUs), PACIIO3HABAHUE HEOPTaHUYECKUX
BEIIECTB C TIOMOIIBIO KAUYECTBEHHBIX pEaKIMd Ha HOHBI, pEUICHUE
HKCHEPUMEHTAIIbHBIX 3a]1a4.

HeMeTaibl U MX coeIMHEHUS

OO6mas xapakTepucTuka rajgoreHoB. (OCOOEHHOCTH CTPOEHHSI aTOMOB,
XapaKkTepHbIe cTeneHn okucieHus. CTpoeHne W (PU3NUECKHE CBOMCTBA MPOCTHIX
BEIIECTB — TrajoreHoB. XHMMHUUYECKHE CBOMCTBA Ha IIpUMEpEe  XJopa
(B3aUMOJEHCTBUE C MeETaJlaMd, HEMETalaMH, IeJo4aMu). XJIOPOBOAOPO/I.
ConsHasg KuCI0Ta, XMMUYECKHE CBOMCTBA, INOJYy4YEHHE, NPUMEHEHHeE. JlelicTBue
XJOpa W XJOPOBOJOPOJA HA OpPraHM3M YeJOBeKa. BakHeWlne XJIOpHuabl U UX
Hax0XJICHUE B MIPUPOJIE.

O6mas xapaktepuctuka 31eMeHToB VIA-rpynmbl. OCOOEHHOCTH CTPOSHUS
aTOMOB, XapaKTEepHbIE cTereHu okucieHus. CTpoeHue u (pU3MyYecKrue CBOMCTBA
MPOCTBHIX BEUIECTB — KUCIOPOJA U Cepbl. AJUIOTPOIHbIE MOAU(PUKAIIMN KUCIOPOIa
U cepbl. Xumudeckue cpoiicTBa cepbl. CepoBOIOpOJ, CTPOCHUE, (PUBHUYECKHE U
XuMH4Yeckue cBorcTBa. OKCUABI CEpbl KaK MPEACTABUTENIM KUCIOTHBIX OKCHJIOB.
Cepnast kucinoTa, (QU3NYECKHME U XUMUYECKHE CBOWCTBAa (00mMe Kak
NpeACTaBUTENd Kjacca KHCIOT W chenuduyeckue). XHUMHUYECKHE pPEaKIuu,
JeXallue B OCHOBE MPOMBIIUIEHHOIO CHOCO0a MOJyYEHUS CEPHOM KHUCIOTHI.
[Ipumenenue cepHoi KucnoThl. Coau CepHON KUCIOThI, KAUECTBEHHAS PEaKIHs Ha
cynb(dar-uon. HaxoxneHnue cepbl U €€ COCNMHEHHN B MpuUpojae. XUMHUYECKOE
3arpsi3HEHHE OKPY’KaroIIell cpebl COCAMHEHHUSIMU Cepbl (KUCIOTHBIE JIOKIH,
3arpsi3HEHHE BO3/1yXa U BOJIOEMOB), CIIOCOOBI €ro MPea0TBPAICHUS.

OOmas xapaktepuctuka 31eMeHTOB VA-rpymnmbl. OCOOEHHOCTH CTPOEHHUS
aTOMOB, XapaKTEpHbIE CTENEHH OKHCIEHHUA. A30T, paclpoCTpaHEHHE B MPUPOJE,
dusnyeckue u XxuMudeckue cBoiictea. Kpyrosopor asora B nmpupojie. AMMHaK, ero
bu3nUeckre U XUMUYECKHUE CBOMCTBA, MOJydeHHe U mpuMeHeHue. Coau aMMOHUS,
ux pU3NUECKUe U XMMUYECKHEe CBOWCTBA, MpUuMeHeHe. KauecTBeHHas peakius Ha
MOHBI aMMOHUS. A30THasl KUCJIOTa, €€ TMoJyuyeHue, PU3nUecKue M XHUMHUYECKUE
cBoiicTBa (0OmMEe Kak TMpeACTaBUTENS Kiacca KHUCIOT U  CHenupuvecKue).
Hcnonp30BaHWEe HUTPATOB M COJEd aMMOHHMS B KayeCTBE MHMHEPAIbHBIX
yAoOpeHuil. XuMru4YecKkoe 3arps3HeHUe OKPYKaIoIIen cpelibl COeMHEHUSIMU a30Ta
(KUCIIOTHBIE JOXIW, 3arpsi3HEHUWE BO3AyXa, MOYBBI W BomoEéMOB). Docdop,



ajuioTponHbeie Mojaudukanuu ¢Gocdopa, Puznueckue M XUMUYECKHE CBOMCTBA.
Oxcup dpocdopa (V) u pochopHas KuciIoTa, PU3HMICCKUC U XUMUUCSCKHUE CBOMCTRA,
nosyyeHue. McnonapzoBanue GocdaToB B Ka4YeCTBE MUHEPAIBHBIX YIOOPEHUN.

O6mas xapaktepucTuka 31eMeHTOB |VA-rpynmel. OCOOEHHOCTH CTPOCHUS
aTOMOB,  XapaKTepHbIC  CTCMEHH  OKHUCJICHUSA.  YTJIEpOA,  aJUIOTPOITHBIC
MOMU(UKAIMK, PacCIpOCTpaHEHUE B TpUpoAe, (QU3NUecCKne u XUMUYECKUC
cBoicTBa. Ancopbuus. Kpyrosopot yriepona B npupoje. Okcuabl yriepoja, ux
bu3nueckne W XUMHUYECKHE CBOMCTBA, JCHCTBHE HA JKUBBIE OPTaHU3MBI,
MOJIyYeHUE U TMPUMEHEHHEe. DKOJOTUYECKHUE MPOOJEMBbI, CBSI3aHHBIE C OKCHIIOM
yriepoaa (1V), rumore3a riaoGalbHOrO TOTEIJICHUS KIWMaTa, MNapHUKOBBIN
s dekt. YronpHas KucaoTa U €€ coyu, X PU3NYEeCKue U XMMUYECKHE CBOMCTBA,
nojiydeHue W mnpuMmeHeHue. KauecTBeHHass peaknuss Ha KapOOHAT-MOHBI.
Hcnonb3oBanne KapOOHATOB B OBITY, MEIUIIMHE, TIPOMBIIUIEHHOCTH U CEJIhCKOM
XO3SMCTBE.

[TepBoHaYaBEHBIE TTOHATHS 00 OPTaHUYECKUX BEIIECTBAX KaK O COSAMHEHUIX
yriepoja (MeTaH, 3TaH, dTUJICH, alleTHIICH, dTAHOJI, TJINIIEPUH, YKCyCHAs KACIIOTA).
[IpupogHbIE MCTOYHUKK YTIIEBOJAOPOAOB (yrojb, NPUPOAHBIA Ta3, HEDTH),
MPOAYKThI WX mepepaboTku (OCH3WH), WX POJb B OBITY U IPOMBIIIJICHHOCTH.
[ToHsiTHe 0 OMOJIOTMYECKN BAXKHBIX BEIECTBAX: KUpaX, OeNKax, yriieBojax — U ux
poii B OKM3HM 4eloBeKa. MarepuallbHOE€ €JAMHCTBO OpPraHUYECKUX W
HEOPTaHWYECKUX COCTMHCHU.

KpemHnii, ero ¢usnueckne ©W XUMHYECKHE CBOMCTBA, TMOJNyYCHHE W
npumeHenue. CoenuHeHHs KpeMHHUsT B mpupone. OOmme mnpeacTaBieHus 00
okcuzae kpemuus (IV) u kpemHueBor kucnote. CHIMKAThl, UX UCIOJIb30BAaHUE B
OBITYy, B TIPOMBIIIUICHHOCTH. BakHEWIIe CTPOWTENIbHBIE MaTepHaNbl: KEpPaMHKa,
CTEKJIO, IIEMEHT, OCTOH, kene300eToH. IIpobiieMpl 6€30IaCHOIO MCIOIB30BAHUS
CTPOUTEIHHBIX MATEPHAIIOB B MIOBCETHEBHON KU3HHU.

Xumuueckuui IKCnepumenm:

M3y4eHHE 00pa3Il0B HEOPTaHMYECKUX BEIIECTB, CBOMCTB COJSIHOW KHUCIIOTHI,
MIPOBE/ICHUE KAaYeCTBECHHBIX PEAKIIMN Ha XJIOPUJ-UOHBI U HAOJFOJICHHE MPU3HAKOB
UX TIPOTEKAHWsI, OMBITHI, OTpaKaIMKe (PU3NUESCKHE W XUMHUYECKHE CBOMCTBA
TAJIOTEHOB M WX COEIWHECHHWN (BO3MOXKHO HCIIONH30BAHWE BHICOMATEPUAIIOB),
O3HAKOMJIEHHE C 00pa3laMu XJOPUAOB (TajJOT€HUJIOB), O3HAKOMJICHHE C
oOpazuiaMu ceppl M €€  COeQUHEHUSIMU  (BO3MOXHO  MCIOJb30BaHHE
BHJICOMATEpUAIIOB), HAOJIIOAEHUE Mpollecca OOyIIMBaHUS caxapa IoJ JeHCTBUEM
KOHICHTPUPOBAHHOW CEPHOW  KHUCJIOTBHI, HW3YyYEHHE XUMHYECKUX CBOMCTB
pa3z0aBiIeHHON CEPHON KUCIIOTHI, MPOBEICHNE KaUeCTBEHHOW peaKIuy Ha cylbdat-
WOH U HaOJIOJieHHWEe NpHU3HaKa €€ MPOTEKaHWUs, O3HAKOMJIEHHWE C (U3HMUECKUMU
cBoiicTBaMu a3ora, ¢ochopa MU HUX COCIUHEHHH (BO3MOXKHO HCIOJb30BaHHUE



BHJIEOMATEpUAIIOB), 0Opa3laMu a30THBIX U (POCHOPHBIX yAOOpPEHUI, MOTYyUYEHUE,
coOupaHue, pacrno3HaBaHUE U H3YYEHUE CBOMCTB aMMHakKa, MPOBEJACHUE
KaueCTBEHHBIX PEAKIMiA Ha MOH aMMOHMS U (ochaT-uoH U U3yueHUE MPU3HAKOB
UX TIPOTEKAHUsI, B3AMMOJICCTBUE KOHIEHTPUPOBAHHON a30THOU KUCJIOTHI C ME/IbIO
(BO3MOXHO HCMOJIb30BAHUE BHJICOMATEPHUAJIOB), M3y4YCHUE MoOJIeTen
KPUCTAUIMUECKNX PEmETOK anmasza, rpadura, ¢yuiepeHa, O3HAKOMIICHHE C
MPOIIECCOM  aJICOPOLIMM PACTBOPEHHBIX BEIIECTB AKTUBUPOBAHHBIM YIJIEM U
YCTPOMCTBOM MPOTHBOTAa3a, MOJIydyeHHE, COOMpPAHUE, PACIO3HABAHUE U U3YyUYEHUE
CBOICTB YIJIEKMCIIOTO Ta3a, MpOBE/IEHNE KaYyeCTBEHHBIX peaklnii Ha KapOoHAT U
CUIMKAT-UOHBl W W3YyYEHHE TNPU3HAKOB HUX NPOTEKAHMS, O3HAKOMIICHHE C
MPOAYKIIMEN CHIMKATHOM MPOMBIIUIEHHOCTH, PEIICHUE 3SKCIEPUMEHTAIBHBIX
3a1a4 o TeMe « BaxkHenme HeMeTalIbl U UX COSIMHEHUS.

MeTasiibl 4 UX COCTUHEHMSI

OO01mast xapakTepUCTUKAa XUMUYECKUX JIEMEHTOB — METAJUIOB Ha OCHOBaHUU
uxX TmnonoxeHus B llepumoamueckor cucrtemMe XuMHYecKHx daeMmeHTtoB JI. W.
MenaeneeBa u crpoeHust atomoB. CTpoeHue MetauioB. Mertajuimdeckasl CBsI3b U
METAJUIMYECKAs] ~ KpUCTANIMUECKass  pelI€TKa.  DJIEKTPOXUMUYECKUH  pAal
HanpspKeHUH MeTaioB. OU3nyeckue U XUMUYECKHUe CBOMCTBAa MeTaisioB. OOiue
CHocOObl TONy4eHUs: MeTayyioB. [loHATHE O KOPPO3UU METAIOB, OCHOBHBIC
crocoObl 3amUThl UX OT Kopposuu. CruiaBel (CTallb, YYTYH, AIOPATIOMUHUH,
OpoH3a) ¥ UX IPUMEHEHUE B OBITY U IPOMBIIIIEHHOCTH.

[Ilenounsie MeTamnpl: nonoxeHue B [lepuoanyeckon cucremMe XMMHUYECKHUX
sanemeHToB JI. 1. MeHneneeBa, CTpOCHHME MX aTOMOB, HAaXxOXJEHUE B MPUPOJE.
duznyeckre U XMMUYECKUE CBOMCTBA (Ha mpuMepe HaTpus U Kamus). OKCUIbI U
TUJIPOKCUABI HATpuss W Kanud. l[IpuMeHeHne WIEeNOYHBIX METAJIOB M UX
COEIUHECHUMN.

[Ilenoyno3eMenbHblE METAJUIBI MAarHUM W KaJbLUUM: TIOJIOKEHUE B
[Tepuognueckoit cucreMe xumuueckux 3neMeHToB JI. M. MenueneeBa, ctpoeHue
MX aTOMOB, HaX0XJAEHUE B NpUpojie. PU3nuecKue 1 XMMUYECKUE CBOMCTBA MarHus
U Kanblus. BaxuHelmue coequHeHHs KalblUs (OKCHUJ, TUIAPOKCHUI, COJIN).
XKécTkocTh BOJBI U CIIOCOOBI €€ yCTpaHEHUS!.

AmomMuHUN: osioxkeHue B [lepuoanueckoit cucreMe XMMUYECKUX SJIEMEHTOB
. N. MengeneeBa, CTpoeHHME aroma, HaxOXIeHHE B Ipupone. Pusnyeckue u
XUMHUYECKHE CBOMCTBA altOMUHUS. AMQOTEpHbIE CBOMCTBA OKCHAA U THAPOKCH]IA
AJTIOMUHHSL.

Kenezo: nonoxenne B [lepuoanueckoi cucreme XMMHYECKUX 3JIEMEHTOB /1.
N. MenneneeBa, CTpOEHHE aToMa, HAaxXOXJIeHUE B mpupoae. Pusnyeckue Hu
XUMHUYECKHE CBOMCTBA xkene3a. OKCubl, THAPOKCUIBI U coiu xkene3a (1) u xxenesa
(1), ux cocraB, CBOMCTBA U MOJyYCHHUE.



Xumuueckuit IKCnepumenm:

O3HAKOMJICHHE C oOpasllaMy METAIOB W CIUIABOB, HX (PU3NYECKUMH
CBOICTBAMH, M3yUYE€HHUE  PE3yJbTaTOB  KOPPO3UU  METAIOB  (BO3MOYKHO
UCIIOJIb30BAaHUE BHJIEOMATEPHAIIOB), OCOOEHHOCTEH B3aUMOJEWUCTBHUS OKCHIA
KaJIbIIUSI W HATpus C BOJOM (BO3MOXKHO HCHOJB30BAaHUE BHUACOMATEPHAIIOB),
MCCIICIOBAHUE CBOMCTB KECTKOW BOJBI, IPOLIECCa TOPEHUS XKele3a B KHUCIOPOJE
(BO3BMOXKHO  HCMOJIb30BAHME  BUJIECOMATEPUANIOB), TMPU3HAKOB  MPOTEKAHUS
KAUEeCTBEHHBIX PEAKIM HAa MOHBI: MarHus, KajbliMs, allOMUHUS, [IMHKA, jKeje3a
(1) u xene3a (1), meau (11), HaOMIOIEHUE U OMKMCAHUE MPOIECCOB OKPAIIUBAHUS
IUIAMEHU HWOHAMHM HaTpus, Kaius M Kaiublusg (BO3MOXKHO HCIOJIb30BAHUE
BUJICOMATEPUAIIOB), UCCIIEIOBaHNE aM(POTEPHBIX CBOMCTB TMAPOKCHAA ATFOMUHUS
Y TUJPOKCHUJIA IMHKA, PEUICHUE SKCIIEPUMEHTABHBIX 3a7a4 10 TeMe «Baxuelue
METAJJIbl U KX COETUHECHUS.

XHMUA ¥ OKPY:KaOLIas cpeaa

BemecrBa u marepuansl B MOBCEIHEBHOW JKU3HM 4ellOBeKa. be3omacHoe
MCIIOJIb30BaHUE BEILECTB U XMMHUUYECKUX peakiuil B ObITy. [lepBas momoiipb npu
XUMHUUYECKUX 0KOTrax M OTPaBIICHUSIX.

XUMHUECKOE 3arpsi3HEHHE OKpyXaroleld cpeabl (mpenenbHas AOMyCcTUMas
KOHIIeHTpaIus BemiecTs, nanee — [1JIK). Ponp xuMuu B pemeHnn 3KoI0ruuecKux
pooJIeM.

Xumuueckuit IKCnepumenm:

nu3ydeHue oO0pasioB MaTepuanoB (CTEKJIO, CIIaBBI METAJUIOB, MOJMMEPHBIE
MaTepualbl).

Meoscnpedmemmnule céasu

Peanuzanus MeXNpeIMETHBIX CBsI3eM MpU H3YUYEHUM XUMHHM B 9 Kiacce
OCYIIECTBJISIETCS. 4Yepe3 WCIIOJIIb30BAaHUE KaK OOIMMUX €CTeCTBEHHO-HAYYHBIX
MOHSATUM, TAK W MOHATHH, SIBISIOMINXCS CUCTEMHBIMH JJISI OTAEIBbHBIX MPEAMETOB
€CTECTBEHHO-HAYYHOIO IIUKJIA.

OO0mue ecTeCTBEHHO-HAYUYHbIE TOHSTHS: HAay4YHBIM (akT, Tumores3a, 3aKoH,
TEOpHsl, aHalu3, CHUHTE3, KiIacCu(uKaius, MNepUOJUYHOCTh, HAOJIIO/ICHHUE,
HKCIEPUMEHT, MOJICTMPOBAHUE, HU3MEPEHUE, MOJeb, SBJICHUE, MapPHUKOBBIN
3¢ PeKT, TEXHOIOTHS, MaTEPHAIIBI.

dusznka: Marepus, aTroM, OJIEKTPOH, IPOTOH, HEWUTPOH, HOH, HYKIH],
W30TOIbI, PAJUOaKTUBHOCTb, MOJIEKYJIA, JJICKTPUYECKUUN 3apsii, MPOBOJIHHKH,
MOJIYTIPOBOJTHUKH, JTUAJEKTPUKHU, (POTODJIEMEHT, BEIIECTBO, TeEJNO, OOBEM,
arperaTHOE COCTOSIHUE BEIIECTBA, a3, PaCTBOP, PACTBOPUMOCTh, KPUCTAIIIINYECKAs
peméTKa, CruiaBbl, (U3MUYECKHE BEIUYUHBI, €IUHUIIBI U3MEPEHHS, KOCMHYECKOE
IIPOCTPAHCTBO, IUIAHETHI, 3BE3/b1, COJIHIIE.



buonorusi: ¢orocuntes, npixanue, Ouocdepa, IKOCUCTEMa, MUHEPAIbHBIC
yAOOpEHUS, MUKPOIJIEMEHTBI, MAKPOAJIEMEHTHI, TUTATEIHHBIC BEIIECCTBA.

['eorpadusi: armocdepa, ruapochepa, MHUHEpaNbl, TOPHBIE TOPOJIBI,
M0JIE3HbIE HCKOIAeMbl€, TOILIMBO, BOJAHBIE PECYPCHI.



IIVIAHUPYEMBIE PE3YJIbTATBI OCBOEHHUA ITPOI'PAMMBI 110
XNMHMHU HA YPOBHE OCHOBHOI'O OBIIEI'O OBPA3OBAHUA

JIMUHOCTHBIE PE3YJIBTATDBI

JIM4HOCTHBIE pe3yJabTaThl OCBOCHHS MPOTPAMMBI OCHOBHOTO OOIIETO
o0pa3oBaHMs JOCTUTAIOTCS B XOA€ OOyYeHHs XHMHUU B €IUHCTBE Y4eOHOU u
BOCITUTATEIHHON JCSATEIBHOCTA B COOTBETCTBUU C TPATUIIMOHHBIMU POCCUUCKUMU
COLIMOKYJIbTYPHBIMH W JAYXOBHO-HPAaBCTBEHHBIMH IIEHHOCTSIMH, TPHHSTHIMU B
o0IIecTBe MpaBWJIaMH W HOPMAaMH TOBEAEHUS W CIOCOOCTBYIOT IMpolieccaM
CaMOIIO3HAHUS, CAMOPA3BUTHS U COLMANIN3AIINN 00yYarOIIUXCSl.

JIMYHOCTHBIE  pe3ydbTaThl  OTPAXKAIOT  TOTOBHOCTh  OOYyYaIOLIUXCS
PYKOBOJCTBOBATbCSI CHUCTEMOM IO3UTHUBHBIX IIEHHOCTHBIX OpHEHTalUd U
pacIIMpeHue OnbITa AeITeILHOCTH Ha €€ OCHOBE, B TOM YHCIIC B YaCTH:

1) maTpuoOTHYECKOT0 BOCTIMTAHNS:

[IEHHOCTHOTO OTHOUIICHHS K OTE€UECTBEHHOMY KYyJIbTypHOMY, HCTOPHUYECKOMY
U HAyyHOMY HAClEIHI0, MOHUMAHUS 3HAYCHHUS XUMUYECKOW HAyKu B KHU3HU
COBPEMEHHOTr'0 OOIIECTBA, CIIOCOOHOCTH BIIAJIETh JOCTOBEPHOU HHGOpMAIIHEH O
MEPEIOBBIX JOCTMKEHUSX W OTKPBITUSX MHPOBOH M OTEUECTBEHHOW XHMUH,
3aMHTEPECOBAHHOCTH B HAYUHBIX 3HAHUAX 00 YCTPONCTBE MHpa U O0IIECTBA;

2) TPa’KIaHCKOT0 BOCTIMTAHMA:

MPEACTABICHUS O COLMAIBHBIX HOPMax MW TMpaBUIaX MEXKIMYHOCTHBIX
OTHOIIIEHUH B KOJUIEKTHBE, KOMMYHUKATUBHON KOMIIETEHTHOCTH B OOIIIECTBEHHO
MOJIE3HOHM,  y4eOHO-MCCNeAOBaTeIbCKOW, TBOPUECKOW W APYTUX  BUAAX
JeSTeTbHOCTH, TOTOBHOCTH K Pa3HOOOpPa3HOW COBMECTHOW MAEATEIHHOCTH TIpU
BBIMIOJTHEHUH YYE€OHBIX, ITO3HABATEIBHBIX 3a7ad, BBHIMOTHCHUH XUMHYECKHX
HKCIEPUMEHTOB, CO3/1aHUU YUEOHBIX MTPOEKTOB, CTPEMJICHUS K B3aUMOIIOHUMAaHHUIO
YW B3aUMOIIOMOIIM B TIPOIECCE OTOW YUYEOHOW JEATEIBHOCTH, TOTOBHOCTH
OLICHWBAaTh CBOE TIOBEJEHUE W TOCTYNKH CBOUX TOBapHUINEd C TO3UIUH
HPaBCTBEHHBIX U MTPABOBBIX HOPM C YUETOM OCO3HAHMS MTOCIECTBUI MOCTYIIKOB,

3) HEHHOCTH HAYYHOTO MO3HAHNS:

MUPOBO33pEHUYECKUE IPEACTABICHHUS O BEIIECTBE W XUMUYECKOM pPEaKIHH,
COOTBETCTBYIOIIIME COBPEMEHHOMY YPOBHIO Pa3BUTHs HAYKH M COCTaBIISIONINEC
OCHOBY JUISI IOHUMAaHHUS CYIIHOCTH HAYYHOW KapTHHBI MHpA, MPEACTAaBICHUS 00
OCHOBHBIX 3aKOHOMEPHOCTAX pa3BUTHs TMPUPOABI, B3aWMOCBS3SIX UEJIOBEKa C
MIPUPOIHOM CPEJION, O POJIM XMMHUHU B TO3HAHUH 3TUX 3aKOHOMEPHOCTEN;

MO3HABATENILHBIE MOTHUBHI, HAMIPABJICHHBIC HA MMOJTYYEHUE HOBBIX 3HAHWM 10
XAMHH, HEOOXOIMMBIC i1 OOBSCHEHUS HAOIIOAAEMBIX IPOIECCOB M SIBICHUH,
MO03HABATENIbHON, MH(POPMAIMOHHON W YHUTATEIhCKON KyJIbTYphl, B TOM YHCIIE
HaBBIKOB CaMOCTOSITENIBHON paboOThl C y4eOHBIMH TEKCTaMH, CIPaBOYHON



JUTEpPaTypoOn, JOCTYNMHBIMM TEXHUYECKUMHU CPEACTBAMH HH(POPMAIMOHHBIX
TEXHOJIOT UM,

WHTEpeC K OOYyYEHHI0O M TI03HAHMIO, JIO003HATEIHHOCTh, TOTOBHOCTH H
CIIOCOOHOCTh K CaMOOOpa30BaHMIO, TMPOEKTHOM U  HCCIIEIOBATEIIHLCKOU
JEATeNIbHOCTH, K OCO3HAHHOMY BBIOOPY HANpPaBJICHHOCTH W YPOBHS OOyUEHHS B
JIaTbHEHIIIEM;

4) popMHUpOBaHUS KYJbTYPbI 310POBbSI:

OCO3HAHWE LIEHHOCTH JHW3HU, OTBETCTBEHHOIO OTHOILICHUS K CBOEMY
3I0POBBIO, YCTAHOBKM Ha 3JI0POBBIM 00pa3 »WU3HHU, OCO3HAHWE MOCIEJICTBUNA U
HETPUATHE BPEIHBIX MPUBBIUEK (YHOTPeOIEHUS aIKOIoJisd, HAPKOTUKOB, KYpEeHHS),
HEOOXOJMMOCTH COONIOJICHUS] MpaBuid O€30MacHOCTH Tpu  OOpalleHuu ¢
XUMUYECKUMH BEIIECTBAMU B OBITY M peaIbHOU KU3HU;

5) TpyA0BOT0 BOCIIUTAHUS:

HWHTEpEeC K MPAKTUYECKOMY M3YUYEHHUIO TTpodeccuii U Tpyaa pa3IuuyHOIO poa,
YBOXEHHUE K TPYAYy M pe3yJibTaTaM TPYAOBON JEATEIBHOCTH, B TOM 4YHUCIIE Ha
OCHOBE TMPUMEHEHUS TPEAMETHBIX 3HAHWW TIO0 XUMHUH, OCO3HAHHBIA BBHIOOD
WHMBUAYAJIBHOU TPACKTOPHUHU IPOJIOHKEHUS 00pa30BaHUs ¢ yIETOM JTUIHOCTHBIX
WHTEPECOB U CIIOCOOHOCTH K XMMHH, OOIIICCTBEHHBIX HHTEPECOB U MOTPEOHOCTEH,
yCIeHON nMpo(ecCHoHaTBHON IeITeIPHOCTH U Pa3BUTHS HEOOXOAUMBIX YMEHHUH,
TOTOBHOCTH QIalITUPOBATLCA B MPO(ecCHoHaIbLHOM Cpejie;

6) IKOJIOrHYeCKOT0 BOCIIUTAHMS

HKOJIOTMYECKHU 1I€JIECO00pa3HOE OTHOIIEHUE K MPHUPOJE KaK HCTOYHUKY
KU3HU Ha 3eMJie, OCHOBE €€ CYIIECTBOBAHHUS, IOHUMAHNE LIEHHOCTH 3J0POBOrO U
O0e3omacHoro oOpasza JKM3HHM, OTBETCTBEHHOE OTHOIIEHHWE K COOCTBEHHOMY
(GU3UYECKOMY U TCUXHYECKOMY 370pPOBbIO, OCO3HAHWE IIEHHOCTU COOJIOJACHUS
npaBuiI 0€30MAaCHOTO MOBEJECHUS ITPH padOTEe C BEIIECTBAMH, a TAKKE B CUTYAIIHSIX,
YIPOKAIOIIKNX 3/I0POBBIO U KU3HU JIFOIEH;

CIIOCOOHOCTH MPUMEHSATHh 3HAHMUSI, TMOJydaeMble TIPU U3YUYEHUH XUMHH, IS
pEelIEHNs 3a/1a4, CBSI3aHHBIX C OKPYKAIOUIEH MPUPOJHON CPEION, JIUIS MOBBILICHUS
YPOBHSI  DKOJIOTMYECKOM  KYJIbTYyphbl, OCO3HAHHUS TJIOOAJIBHOTO  Xapakrepa
HKOJIOTUUECKUX MPOOJEM M MyTeH UX PEIICHUs] MOCPEICTBOM METOJIOB XUMUHU,
HKOJIOTUYECKOTO MBIIUIEHUS, YMEHUSI PYKOBOJACTBOBATHCS MM B IMO3HABATEIbHOM,
KOMMYHHMKATUBHOW U COLMAIIBHOMN IIPAKTHKE.

METANPEAMETHBIE PE3YJIbTATDI

B cocraBe wMeranpenMETHBIX pe3yJbTATOB BBIACIAIOT 3HAYUMBIE A
dbopMHpOBaHUS MHUPOBO33PECHHS OOIIEHAyYHBIE TMOHATHUSA (3aKOH, TEOpus,
MPUHIINI, TUTIOTE3a, (GaKT, CUCTEMA, MPOIECC, PIKCIIEPUMEHT U JIPYToe.), KOTOPhIC
UCIIOJB3YIOTCS B €CTECTBEHHO-HAYUHBIX YYEOHBIX IpEeAMETax W IO3BOJISIIOT Ha
OCHOBE 3HAHUN U3 ITUX MPeaAMETOB (GOPMUPOBATH MPEJCTABICHUE O IIEJIOCTHOU



HAay4YHOUW KapTHUHE MHUpa, U YHUBEpCAIbHbIC YueOHbIE JeCTBUS (IT03HABATEIbHbIE,
KOMMYHUKATHBHBIC, PETYJSITHBHBIC), KOTOpPhIE 00€CIeunBarOT (OPMUPOBAHUE
TOTOBHOCTH K CaMOCTOSITCIIbHOMY TUTAHUPOBAHUIO W OCYIICCTBICHUIO y4YCOHOM
JIEATSIILHOCTH.

Ilo3HaBaTe/ibHbIE YHUBEPCAJIbHbIE YUeOHbIE [1eiiCTBUSA

ba3oBble Jlornyeckue JeiicTBUA:

YMEHUS HCMOJIb30BATh MNPUEMBI JIOTHUYECKOTO MBIIUICHUS TPU OCBOCHHH
3HAHUM: PACKPBIBATh CMBICI XMMHYECKUX TMOHATHU (BBIACIATh UX XapaKTEPHBIC
MPU3HAKK, YCTAHABIMBATh B3aUMOCBSI3b C JAPYTMMHU IOHSTHUSMH), HCIIOIb30BATh
MOHATHUS JJIs1 OOBSICHEHUS OTJIETbHBIX (PAKTOB U SIBJICHHUH, BBIOUPATh OCHOBAHUSI U
KpUTEpUH IS KJIACCU(PUKAIMU XUMHUYECKUX BEIIECTB U XUMUUYECKUX PEaKIui,
yCTaHABIMBATh MPUYMHHO-CIICJCTBEHHBIEC CBS3U MEXKIYy OOBEKTaMH H3y4CHHS,
CTPOUTH JIOTUUECKUE PACCYKJICHUS (MHAYKTUBHbBIC, AEAyKTUBHbBIC, TI0 aHAJIOTUH),
JIeJaTh BBIBOJBI U 3aKIOUYCHUS;

YMEHHE TPUMEHSATh B TIpOIlECCe IMO3HAHUS TOHATUA (TpeAMETHhIE U
METanpeIMETHbIC), CAMBOJIMYECKHUE (3HAKOBBIC) MOJIENU, UCTIOJIb3yEMBIE B XUMUU,
peoOpa3oBBIBATh MHUPOKO MPUMEHSIEMbIC B XMMUU MOJIEIbHBIC TIPEACTABICHUS —
XUMUYECKUH 3HaK (CHUMBOJ DJIEeMEHTa), XUMH4YecKas ¢GopMmylia W YpaBHEHHUE
XUMHUYECKOW PEaKIUM — MPU PelIeHUH Y4eOHO-TI03HABATENbHBIX 3a7a4, ¢ YUETOM
ATUX MOJEIBHBIX MPEACTABICHUN BBIABISATh U XapaKTE€PU30BaTh CYIIECTBEHHbBIC
MPU3HAKUA U3YYaeMbIX OOBEKTOB — XMMUYECKUX BEIIECTB U XUMUUECKUX PEaKIUi,
BBISIBJISATh  OOIIME  3aKOHOMEPHOCTH, MPUYMHHO-CIICJICTBEHHBIE CBSI3U U
MIPOTHUBOPEUHS B U3YUAEMbIX MPOLIECCAX U SBJICHUSIX.

Ba3oBble ncciienoBarejbcKkyue 1eMCTBUA.

YMEHHUE MCIOJIb30BaTh IMOCTABICHHBIE BOMPOCHI B KAa4ECTBE HMHCTPYMEHTA
MO3HAHUSA, a TaKKe B KadeCTBE OCHOBBI JJIT (POPMHPOBAHUS THIIOTE3BI II0
MIPOBEPKE MPABUIBHOCTH BBICKA3bIBAEMBIX CYKJICHUI;

NMPUOOPETEHUE OIbITa 110 ITUTAHUPOBAHUIO, OpPraHU3aIlMd W IPOBEACHUIO
YYEHUYECKUX OKCIEPUMEHTOB, yMEHHE HaOJIoIaTh 3a XOJO0M Mpoliecca,
CaMOCTOSITEJILHO MPOTHO3UPOBATH €ro Pe3yibTar, GOopMyJIUpOBaTh 000OIIECHUS U
BBIBOJIBI 10 PE3yJIbTaTaM MPOBEAEHHOTO OIBITA, UCCIIEIOBAHUS, COCTABIATh OTUET
O MPOJIeTTaHHOM padoTe.

Pa6ora ¢ unpopmanmeii:

YMEHHE BBIOMpATh, AHAIM3UPOBATH U HHTEPIPETUPOBATH HHGOPMALIUIO
pa3IMYHBIX BUJIOB U (OPM TIpEACTaBICHUS, MOJyYaeMyI0 U3 Pa3HbIX UCTOYHUKOB
(HaydHO-TIOMyJIsIpHAsl  JIUTEpaTypa XUMHYECKOTO COJEpKaHUs, CIPaBOYHbIC
nocobus, pecypchl HMHTepHeTa), KPpUTHUUECKH OIICHHWBATh IIPOTHBOPECUMUBYIO U
HEJIOCTOBEPHYIO HH(POPMAITHIO;



YMEHUE MPUMEHATh Pa3Iu4yHble METOAbl U 3alpOChl MPHU MOUCKE U O0TOOpE
uHGOpMAIlMU U COOTBETCTBYIOUIMX JAHHBIX, HEOOXOAMMBIX JJIsi BBIIOJHEHUS
y4eOHBIX U MO3HABATEJbHBIX 33/1a4 OINpPEIEIEHHOIO TUIA, MPUOOPETEHHUE OIbITA B
00JaCT  MCMOJB30BaHUS  HH(POPMAIMOHHO-KOMMYHUKATUBHBIX  TEXHOJOTHUH,
OBJIaJICHUE KYJbTYypOH aKTUBHOT'O UCIOJb30BaHUS PA3IMYHBIX TOUCKOBBIX CUCTEM,
CaMOCTOSITENTFHO BBIOMpATh ONTUMAIBHYIO (hOpMY MpeacTaBiIeHUs HHDOPMALIUU U
WUIIOCTPUPOBATh pEIIAEMbIE 33Ja4d HECJIOXKHBIMU CXEMaMH, JHarpaMmMmaMu,
npyrumu hopmamu rpaduKu ¥ IX KOMOWHAIIASMY,

yMEHHE HCIIOJIb30BaTh M AaHAIM3UpOBaThb B Ipolecce Y4YeOHOH W
UCCJIeIOBATENbCKON JEATENHHOCTH MH(OPMALIMIO O BIUSHUU MPOMBIIUIEHHOCTH,
CEJIbCKOTO XO3SIICTBA M TPAHCIIOPTa HA COCTOSHHE OKPY>KAIOLIEH NpPUPOTIHON
Cpelbl.

KoMMmyHMKaTHBHBIE YHMBeEpPCAJbHbIE Y4eOHbIe 1eiiCTBHUSA:

YMEHHS 3aJlaBaTh BOIPOCHI (B XOJe Jauaiora W (WIM) IUCKYCCHUHU) IO
CyliectBy  oOcykaaemMoill  TeMbl, (POPMYJIHpPOBAaTH CBOU  MPEAJIOKECHUS
OTHOCHUTEJIBHO BBIITOJIHEHMSI IPEIOKEHHOH 3a1a4H;

YMEHUs  NPEJICTaBIATh  MOJYyYEHHBIE  pE3yJbTaTbl  ITO3HABATEJIBHOM
NESATEIbHOCTY B YCTHBIX W TNHCBMEHHBIX TEKCTax; JieJaTh MPE3CHTAINIO
PE3yJIbTaTOB BBIMOJHEHHUS] XUMHUYECKOTO IKCIEpUMEHTa (1a00paTOpHOTO OMbITa,
1abopaTopHOIl pabOTHI IO MUCCIIEIOBAHUIO CBOMCTB BEIIECTB, YU4EOHOTO MTPOEKTA);

yMEHUs y4eOHOro COTPYJHUYECTBA CO CBEPCTHHKAMU B COBMECTHOMU
NO3HABATEJILHOM M MCCIIEIOBAaTEIbCKOM  JACSATENIBHOCTH  NpPU  PELIECHUU
BO3HUKAIOIIKUX NPoOJeM Ha OCHOBE yuéTa OOIIMX HHTEPECOB M COIJIACOBAHUS
no3uuui (o0cyxaeHusi, OOMEH MHEHUSIMH, «MO3TOBBIE IITYPMbI», KOOPAUHAIIUS
COBMECTHBIX JECHCTBUM, OIPEHCICHHE KPUTEPUEB II0 OLEHKE KadecTBa
BBIIIOJIHEHHOM paOOThI U PYTHE).

PerynsiTuBHBIE YHMBepCcaJbHbIe Y4eOHbIE 1eCTBUA:

YMEHUE CaMOCTOSATENbHO ONPENeNsITh WENH JAEITeNbHOCTH, TUIaHUPOBATh,
OCYUIECTBJIATh, KOHTPOJIUPOBATH U MPU HEOOXOJUMOCTH KOPPEKTUPOBATH CBOIO
NeATENbHOCTh, BBIOUPAaTh Hanbosee 3(pPeKTUBHBIE CIIOCOOBI pelieHns y4eOHbIX U
MO3HABATENbHBIX 337a4, CaMOCTOSITEIbHO COCTaBJISATh WJIM KOPPEKTHUPOBATH
MPEIJIOKEHHBIM QITOPUTM  JEUCTBUWM NPU BBINOJHEHUU 33JaHUN C YUYETOM
IOJTyY€HHUs! HOBBIX 3HAHUU 00 HM3yuyaeMbIX OOBEKTaX — BEIIECTBAX M PEAKIIMSIX,
OLICHMBATh COOTBETCTBUE IOJIYYEHHOTO pe3yJibTaTa 3asBIICHHOW LU, YMEHUE
UCIIOJIb30BaTh U aHAIIM3UPOBATH KOHTEKCTHI, IPEAJIaracMbl€ B YCJIOBUU 3aJJaHU.

HPEAMETHBIE PE3YJIBTATBI

B cocraBe mpeAMETHBIX pE3yJbTaTOB [0 OCBOCHHUIO 0053aTeIbHOrO
COJIep>KaHMs, YCTAHOBJIEHHOTO JaHHOW (¢enaepaibHOM paboyeil mporpaMMoH,
BBIICIIAIOT: OCBOCHHBIE OOYYaIOIIMMHUCS Hay4yHble 3HAHUSA, YMEHUS U CIOCOOBI



neucTBul, crnenuduueckue i OpeAMETHOM  obnactu  «XUMUS», BUJbI
JNEATeIbHOCTH MO  MOJYYEHUI0 HOBOIO  3HaHMS, €ro HHTEpIpEeTalny,
npeo0pa3oBaHUIO U MPUMEHEHUIO B PA3JIMYHBIX YYEOHBIX U HOBBIX CUTYaIIUsX.

K xoHIy oOydenus B 9 kjacce npeIMETHBIE PE3yJIbTaThl Ha 0a30BOM YPOBHE

JOJDKHBI OTpaXkaTh COOPMUPOBAHHOCTD Y O0YUYAIOIINXCS YMEHUM:

e PpACKpBIBATH CMBICI OCHOBHBIX XHMHUYECKHX [MOHATHI: XUMUYECKUI
AJIEMEHT, aTOM, MOJIEKyJa, WOH, KaTMOH, aHHMOH, IPOCTOE BEILIECTBO,
CJI0KHOE BEUIECTBO, BAJICHTHOCTb, 3JICKTPOOTPULATEIIBHOCTh, CTEICHb
OKHUCJICHUS, XUMUYECKasl PeaKIusi, XUMUYECKasi CBA3b, TEIJIOBOM 3 deKT
peakuuu, MOJb, MOJSPHBIA  00BEM,  PpacTBOp,  DIIEKTPOJIUTHI,
HE3JICKTPOJIUTHI, SJICKTPOJIUTHUYECKAS JUCCOLMAIINS, PEAKIUA HOHHOTO
oOMeHa, KaTraiu3aTop, XHWMHUYECKOE paBHOBecHe, oOOpaTUMbIE W
HEOOpaTUMbIE PEAKIMK, OKHCIUTEIbHO-BOCCTAHOBUTEIbHBIC PEAKIUH,
OKHCIIUTENb,  BOCCTAHOBUTEIb,  OKHCIEHHE U  BOCCTAaHOBJIEHUE,
ajuiotTponusi, aMm(pOTepHOCTh, XUMHUYECKasi CBS3b (KOBaJEHTHAs, MOHHAs,
METaJuIMYecKasi), KpHUCTAUIMYECKas pemeETKa, KOpPpO3Hs METaJUIOB,
CIUIaBbl, CKOPOCTh XUMHUYECKOM peakuuu, MPeAeiabHO AOIyCTUMas
koHneHntpauus [1JIK BemniecTna;

e WUIIOCTPUPOBATh B3aMMOCBS3b OCHOBHBIX XHMHUYECKHX TIOHATUHA U
IPUMEHSTH 3TH NOHATHUS MPU ONTMCAHUM BEIIECTB U X MPEBPALLICHUI;

e HCHOJIb30BaTh XUMUYECKYI0 CHUMBOJHUKY JJIsI COCTaBJieHHs (popmMmyn
BEIIECTB U YPABHEHUN XHUMUYECKUX PEAKIUN;

e OIPEIENATh BAJEHTHOCTD U CTENEHb OKUCICHUS! XUMUYECKUX JJIEMEHTOB B
COCMHEHUAX pA3NIUYHOTO COCTaBa, NPUHAIEKHOCTh BEIIECTB K
ONMpenenéHHOMY KJacCy COEIMHEHHH 1o (opmysiaM, BUA XHUMHUYECKOU
CBsI3W (KOBaJ€HTHAs, WOHHAs, METaJUIMYecKas) B HEOPraHUYECKUX
COCIMHEHUSX, 3apsij MOHA M0 XUMUYECKON (opMylie, XapaKTep Cpelbl B
BOJHBIX pPAacTBOPaX HEOPraHWYECKUX COECIUHEHUM, THUIl KPUCTAJUITMYECKOU
PELIETKA KOHKPETHOI'O BELIECTBA;

e packpsiBaTh cMbIci Ilepuonnueckoro 3akona JI. M. MenneneeBa u
JEMOHCTPUPOBATh €ro IOHMMAHHWE: OINHUChIBATH W XAPAKTEPHU30BaATh
tabmmunyto (popmy Ileproamdeckoil cHUCTEMBl XHUMHYECKUX DJIEMEHTOB:
paznuyaTh TMOHSATUSA «TJaBHasg noarpynma (A-rpynma)» U «mnobodHas
noarpymnmna (b-rpymnma)», manele W OOJbIIME MEPUOIBI, COOTHOCHTH
0003HayeHusi, KOTOpble HMEIOTCA B NEPUOJUYECKON Taldiume, c
YUCJIOBBIMU  XapPaKTEPUCTUKAMHU  CTPOEHUS  aTOMOB  XMMHUYECKHX
AJIEMEHTOB (COCTaB M 3apsia  sApa, oOIee 4YUCIO DJICKTPOHOB W
pacupeneieHue WX 10 DJEKTPOHHBIM CIIOSIM), OOBACHATH OOLIUe
3aKOHOMEPHOCTA B M3MEHEHUU CBOMCTB 3JIEMEHTOB U UX COCIWHEHUW B



npejenax MajiblX IEPUOJIOB U TJIaBHBIX MOATPYII C YYETOM CTPOEHUS UX
aTOMOB;

KJIacCU(UIIMPOBATh XUMUYECKHUE DJIEMEHTHI, HEOPraHUYECKUE BEIECTBa,
XUMHUYECKUE peakiuu (10 YUCIY WM COCTABY YYAaCTBYIOUIUX B PEAKIMU
BEILIECTB, MO TEIIOBOMY 3G (EKTy, MO0 MU3MEHEHHUIO CTEMEHEW OKHUCICHUS
XUMHYECKUX DJIEMEHTOB);

XapakTepu3oBaTh (OMUCHIBATH) OOIIME U CHEIU(DUUECKHE XUMHUYECKUE
CBOMCTBa TIPOCTBHIX U CJOXKHBIX BEIIECTB, MOATBEPXKAAsl OIMKHCAHUE
MpUMEPaMH MOJIEKYJIIPHBIX M HMOHHBIX YPaBHEHUN COOTBETCTBYIOIIUX
XUMHUYECKUX PEaKIUi;

COCTaBJSATb YPABHEHUS JJEKTPOIUTHYECKOW JTUCCOLMAIIMU  KHUCIOT,
LIETIOYEN U COJIEW, MOJIHBIE M COKPAILEHHBIE YPABHEHHUS PEAKIIU MOHHOTO
oOMeHa, ypaBHEHHUS peEaKluid, MOATBEPKIAIONINX CYIIECTBOBAHUE
TFeHEeTHYECKOM CBSI3U MEK/y BEIIECTBAMU PA3TMYHBIX KJIACCOB;
pacKpbIBaTh CYIIHOCTh OKHUCIUTEIbHO-BOCCTAHOBUTEIBHBIX  PEAKIIUMA
MOCPEJICTBOM COCTABJICHHS DJIEKTPOHHOTO OajlaHCa ATUX PEaKIIHA;
MIPOTHO3UPOBATh CBOWMCTBA BEIIECTB B 3aBUCUMOCTH OT HMX CTPOEHUS,
BO3MOXHOCTH TIPOTEKAHUS XUMUYECKUX TMPEBpaAlICHUI B pPa3IMYHbIX
YCJIOBUSX;

BBIUUCIISATh OTHOCHUTENBHYIO MOJIEKYJIAPHYIO U MOJISIPHYIO  Macchl
BEIIIECTB, MAaCCOBYIO JIOJII0O XUMHUYECKOTO JJeMeHTa 1o ¢opmylie
COEIMHEHN S, MAaCCOBYIO JIOJIO BEILIECTBA B PACTBOPE, MIPOBOAUTH PACUETHI
110 YPAaBHEHUIO XUMUYECKOU PEAKIUU;

coONoaTh  MpaBWja  MOJB30BAHUSA  XUMHMUYECKOW  MOCyIol |
7a00paToOpHbIM  O0OpYJIOBaHMEM, a TaKXke MpaBuia oOpalieHus ¢
BEIIECTBAMU B COOTBETCTBHM C HHCTPYKIUSIMH MO BBIIOJHEHUIO
7a00paTOPHBIX XUMUYECKUX OIBITOB MO TMOJYYEHUIO U COOUPAHHIO
ra3o00pa3HbIX BEIIECTB (aMMHAaKa U YyIIECKUCIOTO Ta3a);

MPOBOAUTL  pEaKkIuy, TMOJTBEPKJIAIOIIME  KAYECTBEHHBIM  COCTaB
Pa3JIMUHBIX BEIIECTB: PACMO3HABATH OMBITHBIM MyTEM XJIOPHUA-, OpOMU/I-,
uoau-, kapOonart-, ¢ocdar-, cunMkar-, cyibdar-, THAPOKCUI-HUOHBI,
KaTUOHbI AaMMOHHSI M HOHBI M3YYEHHBIX METAJIOB, MPUCYTCTBYIOIIUE B
BOJIHBIX paCTBOpPaX HEOPraHUYECKUX BEILIECTB;

NPUMEHSTH OCHOBHBIE OIEPAIlMU MBICIUTEIIbHON JeATEeIbHOCTH — aHAJIU3
U CHHTE3, CpaBHEHUE, OO0OOIIEHHE, CHUCTEeMATU3allMIi0, BBISIBJICHUE
MIPUYUHHO-CJICJICTBEHHBIX CBSI3¢d — [l M3YyYEHHUS! CBOWMCTB BEILECTB U
XUMUYECKUX PEaKIUi, €CTECTBEHHO-HAy4YHbIE METOJbl I[O3HAHUSA —
HaOJII0ICHHE, M3MEpPEHUEe, MOJACIUPOBAHUE, HKCIIEPUMEHT (pealbHbId U
MBICIICHHBIH).



TemaTHnueckoe INTAHUPOBAHHUE 9 knace

KosmnuecTBo yacos DJIeKTPOHHbIE
HaumeHnoBaHue pa3jejioB U TeM uugpoBbie
Ne i/mm P Konrpoabubie IIpakruueckue (witcpp )
NPOrpamMMmblI Bcero o0pa3oBaTejbHbIE
padoTbl padoThI
pecypcsbl
Paznen 1. BenecTBO 1 XUMHYECKHUE PeaKIUU
11 [ToBTOpEHME U yriyOJieHHE 3HAHUI 5 0 0 bu6nuoreka [IOK
' OCHOBHBIX Pa3/IeIoB Kypca 8 kiacca https://m.edsoo.ru/7f41a636
12 OCHOBHBIE 3aKOHOMEPHOCTH XUMHYECKUX 4 0 0 bubnmnorexa [[OK
' peaxiuit https://m.edso0o.ru/7f41a636
13 DNIEKTPONUTHYECKAs JUCCOLIMALIMS. 8 0 1 bubmmnorexa [JOK
' XHUMHUYECKUE PEAKLINN B paCTBOPaxX https://m.edsoo.ru/7f41a636
Hroro no pazneny 17
Paspnen 2. Hemera/uibl M X COeIMHEHUSA
51 OO011ast XapaKTepUCTHKA XUMHYECKUX 4 0 1 bu6nuoreka [{JOK
' anemeHToB VIIA-rpynmel. ["anorens https://m.edso0.ru/7f41a636
OO0mras XxapakTepruCcTUKa XUMHUECKUX
2.2 sanemeHToB VIA-rpynnsl. Cepa u eé 6 0 0 bubmorexa LIOK
' PYHIL 5P https://m.edsoo.ru/7f41a636
COEIMHEHUS
OO0mmas XxapakTepuUCTHKa XUMUIECKUX
2.3 anemeHToB VA-Tpynmsl. A3ot, pochop u ux 7 0 1 bubmmorexa [JOK
' PYHHHL. ’ P https://m.edso0.ru/7f41a636
COCIIMHEHUS
OO01mas XxapakTepuCTHKa XUMUYIECKUX Eub OK
2.4 anemeHToB |V A-Tpynmsl. Yriepoa u 8 0 1 nonuoreka

erMHI/II\/'I 1 UX COCAUHCHU

https://m.edsoo.ru/7f41a636
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https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
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Hroro no pazneny 25
Paznea 3. MeTa/iibl U HX COeINHEHUS
3.1 OO0mue cBoicTBa METAIIIOB 4 nggg&fgggﬁﬁ £412636
3.2 Baxuelinre MeTayibsl ¥ UX COEINHEHUS 16 ngg;:::g;grouﬁ £412636
Hroro no paszuneny 20
Pa3zpnen 4. Xumusi 1 okpykaouias cpeaa
4.1 BeniecTBa u MmaTepuansl B )KU3HU YEIIOBEKA 3 bubnnorexa [JOK
https://m.edsoo.ru/7f41a636
Hroro o pasneny 3
PesepBHOE Bpems 3
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68
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INOYPOYHOE INTAHUPOBAHUE

9 KJIACC

Ne
n/n

Tema ypoka

[Iepnonnueckuit 3akoH. Ilepnonnueckas
CHUCTEMAa XMMUYECKHUX 3y1eMeHToB /], 1.
Meunpgeneena

3aKOHOMEPHOCTH B U3MEHEHUHU CBOMCTB
XUMHYECKHX 3JIEMEHTOB MEPBBIX TPEX
MIEpPHOJI0B

Knaccudukanus 1 HOMEHKIaTypa
HEOPraHUYECKUX BEIIECTB

Buapl XuMHu4uecKkou CBA3HM U THITBI
KPUCTAJUTMYECKHUX PEHIETOK

[ToBTOpenue u o0o0IIeHNE MaTepraa

Knaccugukaus XuMHUeCKUX peakiui mo

PAa3JIMIHBIM ITPpHU3HAKaAM

[ToHsATHE O CKOPOCTH XMMUYECKON pPEAKIUU.

[ToHsTHE O TOMOT€HHBIX U T€TEPOrE€HHBIX
peaKuusax

HOHSITI/IC 0 XUMHUYCCKOM paBHOBeCI/II/I.
DaKTOpBbl, BIUSIOIIAE HA CKOPOCTh
XMMHYECKON PEaKIuU U MOJ0KEHUE
XMMHYECKOTO PaBHOBECHS

OKHCIUTEITHHO-BOCCTAHOBUTEILHBIC

KoaunuecTBo 4acoB

Bcero

KonTtposbHbie
padoThbI

IIpakTnyeckue
padoThbI

DJIEeKTPOHHbIE
undgposBbie
oOpa3oBaTejibHbIE

pecypchl

bu6mmorexka [JOK
https://m.edsoo.ru/00adb59e

bubmuoreka [JOK
https://m.edsoo.ru/00adb6b6

bu6mmoreka [JOK
https://m.edsoo.ru/00adb7e2

bu6mmoreka [IOK
https://m.edsoo.ru/00adbac6

bubmuoreka [{OK
https://m.edsoo.ru/00adbcb0

Bbu6morexa [JOK
https://m.edsoo.ru/00adbe9a

bubmanoreka IIOK
https://m.edsoo.ru/00adc28c

bu6mmorexa [JOK
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pe€aKuuun

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

10 Teopust 3MEKTPOAUTHUECKOMN TUCCOLMALINN. bub6muoreka [IOK
CuiibHBIE U CJTa0bIe DJIEKTPOTUTHI https://m.edsoo.ru/00adcd68

11 WMonnrsie ypaBHEHUS peaKIIui bubmorexa LHOK

P peaxtl https://m.edso0.ru/00add448
XUMHYECKHE CBOMCTBA KUCIOT U OCHOBaHMI
12 B CBETE IPEACTABIICHUI 00 bubmmorexa [JOK
pedl N https://m.edso0.ru/00add5d8
AJIEKTPOJIUTUYECKON JUCCOIHAIIIH
XHUMHYECKHE CBOMCTBA COJIEH B CBETE
13 MIPENCTABIEHUN 00 DIIEKTPOIUTHIECKOMN bubmorexa HOK
el P https://m.eds00.ru/00add8b2
JIHCCOIAAIIAN
14 IlonsTHe 0 TUAPOINU3E COISH bubnmorexa [IOK
P https://m.edsoo.ru/00add9d4
bubmuoreka [JOK
15 O0001IeHNE U CHCTEMATH3aLHs 3HAHU I
m H https://m.edsoo.ru/00addd12

16 [IpakTuyeckas padora Ne 1. «Pemenne bubnuorexa IIOK
AKCIEPUMEHTAIBHBIX 33724 https://m.edsoo.ru/00addbfa
Penrenne 3aga4 1mo reme

17 «ODIEKTPOIIUTHYUECKAS TUCCOIHALIMS bubmorexa OK

p A MMM https://m.edsoo.ru/00addecO
XVUMUYECKUE PEeaKIMH B PACTBOPaX»

18 OO61ast xapakTepUCTUKA raJIOr€HOB. bubnuorexa [JOK
XuUMHUYECKUEe CBOMCTBA HA MPUMEPE XJIopa https://m.edsoo.ru/00addfe2
Xnoposogopoa. ConstHas KHCJIOTa,

19 XHME‘IGCKI/I: CBOICTBA, MOJYYCHHE bubmmorexa [JOK

’ yd ’ https://m.edsoo.ru/00ade104
pUMEHEHNE
[IpakTryeckast padora Ne 2 o Teme
. N bu6mmoreka [JOK
20 «ITony4yeHue coyIHON KUCIIOTBI, U3y4EHHUE €€

CBOWCTBY

https://m.edsoo.ru/00ade348
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Brrancnenus no YpaBHCHUAM XUMHUUYCCKUX

21 €aKIIMii, eClTu OJIUH U3 PEareHTOB JIaH B Bubmmorexa [IOK
pearind, A P A https://m.edsoo.ru/00ade488
U30BITKE
99 OO6mras xapaktepucTrka 3J1eMeHToB VIA- bubnuoreka [IOK
TpyIIIbI https://m.edso0.ru/00ade64a
AnoTponHbie MOTU(MUKAIIUN CEPHI.
23 Hax0>1<p SHHE Cephl 1/1(1)eé coe I/IHCI:})II/II\/JI B bubmmorexa [JOK
! P fl https://m.edsoo.ru/00ade64a
npupojie. XUMHUYECKHUE CBOICTBA cephbl
24 CepoBogopoj1, CTpocHHE, (PU3HUSCKHUE U bubnunorexa [JOK
XUMUYECKHE CBOMCTBA https://m.edsoo.ru/00ade802
o5 Oxcunsl cepsl. CepHast KHCIIOTa, (hU3HUecKue bubnuorexa [IOK
U XMMHUYECKUE CBOMCTBA, IPUMEHEHUE https://m.edsoo.ru/00adea28
XUMUYECKUE PEAKIUH, JIEKAIUE B OCHOBE
26 MIPOMBITIUIEHHOTO CITOC00a MOTyYeHUs bubnuorexa [JOK
CEpPHOU KUCJIOThI. XUMHUYECKOE 3arpsi3HEHUE https://m.edsoo.ru/00adec8a
OKpY’KaroIIel Cpelibl COEAMHEHUSIMU CEPhI
97 Brranciaenne MaccoBOi TOJIM BRIXOAa bub6mnoreka I1IOK
MPOAYKTa PEaKIuu https://m.edsoo.ru/00adec8a
OO01mmas xapakTepucTuka 3JeMeHTOB VA-
28 Ipynmsl. A30T, pacIpoCTpaHEeHUE B IIPUPOJIE bubmmorexa [JOK
Py ’ » pactipoctp . pHpoe, https://m.edsoo.ru/00adeca6
duU3NYECKUEe M XUMUIECKHIE CBOHCTBA
29 AMMuak, ero Gu3nIecKue U XUMUIECKHE bubnuoreka [IOK
CBOMCTBA, MIOJIy4YCHUE U IPUMEHEHUE https://m.edso0.ru/00adf004
[Tpaktruueckas padota Ne 3 mo Teme
30 «ITonyyenrne aMMuaka, U3y4eHue ero bubmmorexa [JOK
_ y - 13y https://m.edso00.ru/00adf180
CBOICTB»
31 A3oTHas KucioTa, eé Gusnvdeckue u bu6mmnoreka [JOK

XUMHUYECKUE CBOUCTBA

https://m.edsoo.ru/00adf306
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Hcnonb30BaHWE HUTPATOB U COJIEH aMMOHUS
B KaUECTBE MHUHEPAIBHBIX YI0OpEHUH.

bu6mmoreka [IOK

32
XHUMHUUYECKOE 3arPsA3HEHUE OKPYKAOLLECH https://m.edso0.ru/00adf518
CpeIbl COeTMHEHUSIMU a30Ta
®ochop. Oxeun docdopa (V) u pochopnas
33 KHCIIOTa, PU3NUECKHE U XUMUYECKHE bubmorexa HOK
L https://m.edso0.ru/00adf68a
CBOIICTBa, MOJIy4CHUE
Hcnonp3oBanue pocharoB B kauecTBe
34 MUHEPAIbHBIX YIOOPEHUI. 3arpsi3HeHne bubnmorexa LOK
p N yAoop - Jarp https://m.edsoo.ru/00adfc20
MIPUPOTHON cpenbl pochaTamu
35 Yrnepon, pacnpocTpaHeHue B IPUpPO/IE, bubnunoreka [JOK
bu3NYecKue U XUMHUYECKHUE CBOMCTBA https://m.edsoo.ru/00adfd9c
Oxkcunsl yraepoaa, ux pusudeckue u
36 XHMUYCCKHE CBOMCTBA. DKOJIOTHUCCKUE Bbub6mmorexa [JOK
po0JieMbl, CBSI3aHHBIE C OKCUJIOM yTJIepoa https://m.edsoo.ru/00adfebe
(V)
37 VYronbHast KUCIOTA U €€ CONu bubmmorexa [JOK
https://m.edsoo.ru/00ae006¢
[IpakTuyeckas padora Ne 4 o Teme
38 "TTosrydeHune yriieKucIoro raza bubmmorexa [JOK
yi yr ) ., https://m.edsoo.ru/00ae027e
KauecTBeHHas peakuus Ha KapOOHAT-HOH
39 [TepBoHayanbHBIC MOHATHS 00 OPTAHUYECKUX bubnunorexa [JOK
BEILIECTBAX KAK O COEAUHEHHUSX YIIIEPOIa https://m.edso00.ru/00ae054e
40 Kpemnwuii u ero coemuHeHUs bubmorexa HOK
P A https://m.edsoo.ru/00ae080a
[IpakTuyeckas pabora Ne 5. Pemenue
bu6mmoreka [JOK
41 9KCIIEPUMEHTAJIbHBIX 33/1a4 10 TEME

«Baxneiinyie HeMeTaIIbl U UX COSTUHEHUS)

https://m.edsoo.ru/00ae0bf2
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0O0001enne TeMsl «BakHelme HeMeTaIbl
U UX COECIUHEHU

OO61mas xapakTepuCTHKa XUMUYECKUX
3JIEMEHTOB — METAJUIOB. MeTayumieckas
CBSI3b U METAJJIMUECKasi KpUCTAIITMYECKas
pemérka. Pu3nyeckre CBOCTBAa METAJLIOB

XUMUYECKUE CBOMCTBA METAJIOB.
DJIEKTPOXUMHUYECKUH PSiJl HATPSKECHHUI
METaJIIOB

OO61mue cnocoObl MOTYYEHHs] METAJIOB.
CnnaBel. Beruricnenus no ypaBHEHUSIM
XMMHUYECKUX PEaKIni, €CII OIUH U3
peareHTOB COAEPKUT MPUMECH

[ToHsTHE O KOPPO3UU METAIIIIOB
[llenounbie MeTaJIIbI

OKCI/I,I[LI H TUAPOKCHUABLI HATPUA U KAJIUA

[llenoyno3eMeNnbHbBIE METAIbI — KAJIBIUH U
Maraui

Baxnelimue coelMHEHUS KaabLUs
O00011eHrEe U cCUCTEMAaTU3ALIUS 3HAHUI
KécTkocTb BOJBI M CLIOCOOBI €€ yCTpaHEHUS

[IpakTuyeckas padora Ne 6 o Teme
"XXécTkocTh BOABI M METOBI €€ yCTpaHEeHUs"

bu6mmoreka [JOK
https://m.edsoo.ru/00ae0e18

bu6mmoreka [IOK
https://m.edsoo.ru/00ae103e

Bbub6mmorexa [JOK
https://m.edsoo.ru/00ae1156

bubmuoreka [{OK
https://m.edsoo.ru/00ael1156

Bbu6morexa [JOK
https://m.edsoo.ru/00ael1278

bub6mnoreka [IOK
https://m.edsoo.ru/00ael14b2
bu6mmoreka [JOK
https://m.edsoo.ru/00ael4b2

bu6mmoreka [JOK
https://m.edsoo.ru/00ae15e8

bu6mmoreka [JOK
https://m.edsoo.ru/00ae15e8

bubmanoreka [IOK
https://m.edsoo.ru/00ae1886

bubmuoreka [JOK
https://m.edsoo.ru/00aelae8
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bu6mmoreka [JOK

>4 AioMHHHi https://m.edsoo.ru/00aelc64
55 AmpoTepHble CBOICTBA OKCHIA U bu6nuorexa LIOK
TUJIPOKCUIA https://m.edsoo.ru/00aelc64
bubmuoreka [{OK
S Keseso https://m.edsog ru/00ael1d86
57 Oxcunsl, TuapOKCcHIBI U conu xxenesa (1) u bu6mmoreka [JOK
xenesa (1) https://m.edsoo0.ru/00ae35e6
58 O00011IeHME U CUCTEMATU3AaU 3HAHUN
[IpakTuyeckast pabora Ne 7. Pemenue
59 9KCIIEPUMEHTATBHBIX 33124 TI0 TEME bubmmorexa [JOK
«BaxkHelme MeTaibl ¥ UX COSIUHEHUS» https:/fm.eds0o.ru/00ae3des
60 O0o01IeHre U cucTeMaTu3alus 3HaHu i
61 Pemrenue 3anau
62 BemecrtBa 1 maTepualsl B IOBCEAHEBHOU bubnunorexa [JOK
JKU3HU YEJI0BEKA https://m.edso0.ru/00ae3f50
63 XHUMHUYECKOE 3arpsA3HEHUE OKPYKAOIIEH bubnuorexa [IOK
cpenbl https://m.edso00.ru/00ae4270
64 Ponb xumum B penieHnH SKOJI0rHYECKUX bubmmoreka [IOK
npo0iem https://m.edso00.ru/00ae4270
65 Pe3epBHbIi1 ypok. 0606iueHI/Ie U bub6nuoreka IIOK
cUCTEMAaTH3allus 3HAHUI https://m.edsoo.ru/00ae0d0a
66 PesepBHblit ypok. O000mIeHNE U bubnnorexa [IOK
cUucTeMaTu3alus 3HaHUu! https://m.edsoo.ru/00adb33c
Brraucnenus o ypaBHEHUSIM XUMHUYECKUAX
67 pEeaKIuid, €CJI OJUH U3 PEareHTOB JaH B bu6mmorexa [JOK

I/I36I>ITKC NN coz[epxq/n HpI/IMGCI/I.
Brruncienust MaccoBOU JIOIH BEIXOJa

https://m.edsoo.ru/00ael1750



https://m.edsoo.ru/00ae1c64
https://m.edsoo.ru/00ae1c64
https://m.edsoo.ru/00ae1d86
https://m.edsoo.ru/00ae35e6
https://m.edsoo.ru/00ae3de8
https://m.edsoo.ru/00ae3f50
https://m.edsoo.ru/00ae4270
https://m.edsoo.ru/00ae4270
https://m.edsoo.ru/00ae0d0a
https://m.edsoo.ru/00adb33c
https://m.edsoo.ru/00ae1750

NPOJYKTa PEaKIuu
PesepsHslit ypok. O6001ieHue u bubnuorexa LIOK

68
cUCTeMAaTU3alus 3HaHu! https://m.edsoo.ru/00ad9cbh2

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68 0 7


https://m.edsoo.ru/00ad9cb2

YYEBHO-METOJINYECKOE OBECIIEYEHHUE
OBPA3OBATEJBHOI'O ITPOLNECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI 1JISA YYHEHUKA

Pymsutuc I'.E. ®enpaman @.I'. Xumus 9 kinacc - M., AO «13paTenbcTBO

IIpocsemenne»,2019.

METOANYECKHUE MATEPUAJIBI VIS YUUTEJIA

["apa, H.H. Xumus. Ypoku B 9 kiacce: nocodue nns yuutens / H.H. I'apa. -
M.: [Ipocsewmenue, 2016. - 95 c.

2. I'opkoBenko, M.IO. Xumusi. 9 kiacc: noypounsie pa3pad0TKH K yueOHUKaM
/ MLIO. T'opkoenko - M.: BAKO, 2004. - 368 c. - (B nmomo1ib MKOJIEHOMY
YUUTEIIO).

3. HacronwpHas kaura yuutens xumuu / aBt.-coct. H.H. I'apa, P.I'. UBanoga,

A.A. Kaepuna. - M.: ACT: Actpens, 2002. - 190 c.

HUP®POBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCbI CETU
HUHTEPHET

bu6nmoreka I{OK.
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