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INOACHUTEJIBHASA 3AIIMCKA

PaGouast mporpamMma 1o Xumuu ajis 9 kjacca UHAMBUIYATbHOTO 00yUYeHUs Ha
JOMY ISl JIETel C OrpaHMYeHHBIMU BO3MOKHOCTSMHU 370pPOBBSl pa3paboTaHa Ha
OCHOBE TpeOoBaHUN K pe3yJbTaTaM OCBOEHHUS OCHOBHOM 00pa3oBaTelbHOM
porpamMMbl OCHOBHOT'O 00111ero o0pa3zoBanus, npencrabieHHbix B @I'OC 000, a
TaKk)Ke€ Ha OCHOBE (henepanpbHON paboueil MporpaMMbl BOCIUTAHHUS U C YUETOM
KOHIIEMIINK TPEernojiaBaHus y4eOHOTo mpenMera «XuMus» B 00pa3oBaTelbHBIX
opranu3anusax Poccuiickon deaeparnuu.

Pabouass mporpamma ydeOHOro mpeamera «Xumus» (0a30BBIA  ypOBEHb )
COCTaBJICHA Ha OCHOBE yueOHHMKa xumuu 8-9 kiaccos, aBtopoB / Pymsutuc I'.E.,
®enpaman @.I'. AknuonepHoe odmectBo «M3narensctBo «lIpocBemenne»
PaGouast mporpaMmma cocTaBieHa B COOTBETCTBUU C YU€OHBIM TUIAHOM IITKOJIbI
WHMBUTyaIbHOTO 00YYEHUS Ha JIOMY JIET€H ¢ OTpaHUYECHHBIMHU BO3MOXKHOCTAMHU
310poBbs (34 yaca rofgoBeIX, 1 Yac B HEAEINIO).

B aBTOpCKYIO MpOorpaMmMy BHECEHBI CIETYIONINE U3MEHEHUS:
YCcTaHOBJIEHO YHCIIO YaCOB HA U3YUYEHUE TEM:

-Tema | «BermecTBa 1 XUMHUYECKUE PEAKITUN» BMeCTO 17 gacoB — 12 4acos;

-TeMa 2 «HemeTtaimiel U X coequHEHUs» BMeCTO 25 yacoB — 13 yacos;

-TeMa 3 «MeTauibl B BX coeauHeHHs» BMecTo 20 gacoB — 9 vacos.

-TeMa 4 «XuMus U oOKpyxaroias cpeaa» BMecto 3 yacoB — 0 yacos.

[Iporpamma 1o XxuMuM naéT MPEACTABICHUE O MENAX, OOIeH cTpaTeruu
oOy4eHMs, BOCHHTAHMS M pPa3BUTUA OOYYAIOLIMXCS CPEACTBAMHU Y4eOHOro
npeaMeTa, — yCTaHaBIMBAeT  00s3aTENbHOE  TIPEIMETHOE coJiep>KaHue,
IpeIyCMaTPUBAET paclpe/iesieHne ero Mo KiaccaM M CTPYyKTypHUpOBaHHE TIO
pasmenaM W TeMaM TIPOrpaMMBI TI0 XHMHH, OMPEICTAET KOJIWYSCTBEHHBIE W
KaueCTBCHHBIC XapaKTEPUCTHKH coJiepKaHus, PEKOMEHTyEMYIO
MOCJICIOBATEIPHOCTh  M3YYCHUS XHMHH C yY4ETOM  MEKIPEIMETHBIX U
BHYTPHUIPEIMETHBIX  CBSI3€H, JIOTUKM y4eOHOTO TMporiecca, BO3PACTHBIX
OCOOEHHOCTEW  O00ydYaromuxcsi, OMNpeaeNsieT BO3MOXHOCTH TMpeAMeTa IS
peanu3anuyu TpeOOBaHUIM K pe3yibTaTaM OCBOCHHUSI OCHOBHOM 00pa3oBaTebHOU
porpamMMbl HA YPOBHE OCHOBHOTO OOITIETO 00pa3oBaHMs, a Takke TpeOOBaHMIA K
pe3ynbTatam oOy4eHHUs XUMUW Ha YPOBHE I1eJIe N3ydeHUs MpeIMeTa U OCHOBHBIX
BUJIOB Y4COHO-TIO3HABATEILHON JEATETLHOCTH OOYyYaromerocs MO OCBOCHHIO
y4e0HOTO COJIepKaHUSI.

3HaHUE XHMHH CIY)KUT OCHOBOH JUIsi (OPMHPOBAHUS MHPOBO33PCHHUS
oOy4aronierocsi, €ro MpeACcTaBICHUl O MaTepuaIbHOM E€IMHCTBE MHUpPa, BAXKHYIO
poJib UrparoT (PopMUpPYyEMble XMMHEH MpPEeNCTaBICHUS O B3aMMOIPEBPAICHUSIX
SHEPrUM M 00 HBOJIIOIMHU BEIIECTB B MPUPOJE, O MyTSAX PEIICHHS TI00aTbHBIX
npo0ieM YCTOMUYMBOIO PA3BUTHUS YEJIOBEUECTBA — CBHIPHEBOM, SHEPreTHUECKOM,
MUIIEBOM U 3KOJIOTUYECKON O€30MacCHOCTH, MPOOJIEM 3PaBOOXPAHEHHUSI.

N3yueHne xumuu:



CIIOCOOCTBYET  pealM3allid  BO3MOXXHOCTEH  JJIi  CaMOpa3BUTUS |
dbopMHpOBaHUs KYJIbTYpbI JIMYHOCTH, €€ 00111el U PyHKIIMOHATBLHON IPaMOTHOCTH;

BHOCUT BKJIaJ, B (POPMUpOBAHUE MBILIUICHHS U TBOPUECKUX CIOCOOHOCTEM
OoOy4JarommMxcs, HaBBIKOB HX CaMOCTOSITENIbHOW  Y4eOHOW  JIeATENIbHOCTH,
HKCIIEPUMEHTAJIBHBIX M HCCIEJOBATEIbCKUX YMEHUN, HEOOXOJIMMBIX Kak B
MOBCEHEBHOM KM3HU, TaK U B TPO(PECCHOHATILHOM 1€ TEIbHOCTH;

3HaKOMUT CO CHeuu(PUKoi HAYYHOTO MBINUICHUS, 3aKJIaIbIBa€T OCHOBBI
LIEJIOCTHOTO B3IUIs1a HA €UHCTBO NPUPOABI U YEIIOBEKA, SBJISIETCS OTBETCTBEHHBIM
3TanoM B (POPMHUPOBAHUN €CTECTBEHHO-HAYYHON IPaMOTHOCTH O00YyYaIOIINXCS;

CIIOCOOCTBYET (POPMUPOBAHUIO IIEHHOCTHOTO OTHOIICHHS K ECTECTBEHHO-
HAay4YHBIM 3HAHUSM, K IIPUPOJE, K YEIOBEKY, BHOCUT CBOM BKJIAJ B DKOJIOTHYECKOE
oOpa3oBaHHe 00yJaIONTUXCS.

JlanHble HampaBlieHUS B OOYYEHHHM XUMHH OOECHEYMBAIOTCS CHelUpUKOn
COJEepKaHUsl  y4yeOHOro  IMpenMera, KOTOPbIM  SIBISETCS  IE€Iaroru4ecKH
aJIalTUPOBAHHBIM OTpa)KeHHEM 0a30BOM HAyKH XUMHH Ha OMPEeIEHHOM dTare eé
pa3BUTHSL.

Kypc xumun Ha ypoBHE OCHOBHOTO 001ero oOpa3oBaHMsl OPUEHTHPOBAH Ha
OCBOCHHME OOYYAIOIIMMUCS CHUCTEMbI IMEPBOHAYAIBHBIX TOHITHI XUMHUHU, OCHOB
HEOPTaHUYECKOM XHMHU H HEKOTOPBIX OTIEIbHBIX 3HAYMMBIX MOHSITUH
OPraHUYECKON XUMUH.

CrpykTypa coaepkaHus MPOrpaMMbl IO XMMHUU CPOPMUpPOBAHA HA OCHOBE
CUCTEMHOT0 Toaxoja K €€ uaydeHuro. Coaep:kaHue CKIAAbIBACTCS U3 CUCTEMBI
MOHATUH O XUMHUYECKOM AJIEMEHTE U BEIIECTBE U CUCTEMbI OHATUI O XUMUYECKON
peakuuu. OO€ 53THU CHUCTEMBI CTPYKTYpPHO OpPraHU30BaHbl 1O MPUHLHUILY
MTOCJIEA0BATEIBHOTO PA3BUTHS 3HAHUM HA OCHOBE TEOPETUYECKUX MPEICTABICHUN
Pa3HOro ypOBHS:

— aTOMHO-MOJIEKYJIIPHOTO YYEHHS KaK OCHOBBI BCETO €CTECTBO3HAHUS;

— Ilepuoanyeckoro 3akona J{. 1. MenaeneeBa kak OCHOBHOT'O 3aKOHA XUMUH;

— YYEHUS O CTPOCHHUH aTOMa U XUMHUYECKOM CBSI3H;

— TMpeACTaBIEHUN 00 JJIEKTPOJUTUYECKOW JAMCCOIMAllMM BEUIECTB B
pacTBopax.

Teopernueckne 3HAHUS PACCMATPUBAKOTCA HA OCHOBE HOMIIMPUYECKHU
MOJIYYEHHBIX U OCMBICIICHHBIX (PAKTOB, PA3BUBAIOTCS MOCJIEIOBATEIBHO OT OJTHOTO
YpPOBHSI K JPYyroMy, BBITIONHSA (PYHKIUM OOBSCHEHUS W IPOTHO3UPOBAHUS
CBOMCTB, CTPOCHHUSI U BO3MOXHOCTEH MPAKTUYECKOIO NMPUMEHEHUS U IOIYYEHHS
M3Yy4aeMBbIX BEILIECTB.

OcBoeHue mporpaMMbl IO XUMHUU  CIOCOOCTBYEeT  (OPMHPOBAHUIO
IIPEICTABJICHNUS] O XUMUYECKON COCTABIIAIOLIECH HAyYHON KapTUHBI MUPA B JIOTUKE
€€ CHCTEMHOW IpHUPOJbl, LIEHHOCTHOTO OTHOLIEHUS K HAay4YHOMY 3HAaHHUIO H
METO/JaM NO3HaHUs B Hayke. M3ydeHue XMMHUM NPOUCXOOUT C MPHUBICYEHUEM
3HaHUW W3 paHee H3YyYEHHBIX YYE€OHBIX MpeaMeToB: «OKpyKalomumil Mupy,
«buonorus. 5—7 knacce» u «Pusuka. 7 Kiaccy.

[Ipy w3yyeHWH XUMHH TPOUCXOAWT (HOPMUPOBAHWE 3HAHWK OCHOB
XMMHYECKON HAayKd KaK OOJIAaCTH COBPEMEHHOTO €CTECTBO3HAHUS, MPAKTUYECKOU
JEATEIbHOCTH 4YEJIOBEKA M KaK OJHOIO0 M3 KOMIIOHEHTOB MHUPOBOW KYJIBTYDBI.



3amaya y4eOHOro mpeaMera COCTOMT B (POPMUPOBAHUU CHUCTEMbl XUMUYECKUX
3HAHUN — BaXHEUIHX (PAKTOB, MOHATUM, 3aKOHOB M TEOPETUYECKUX MOJIOKEHUH,
JIOCTYIIHBIX 00OOIIEHU MHMPOBO33PEHUYECKOr0 XapakTepa, s3blka HAyKH, B
OpUOOIIEHUM K HAy4yHbIM METOJaM I[IO3HAHMS TPU HW3YYECHUU BEIECTB U
XUMHUYECKUX peakinii, B GOPMHUPOBAHUU U PA3BUTHH MO3HABATEIbHBIX YMEHUH U
UX TPUMEHEHWH B Y4YEOHO-IO3HABATEIIbHOW M y4eOHO-UCCIIEeI0BATEIbCKON
NEeATEIbHOCTH, OCBOCHHMHM NPAaBWJI 0€30MacHOr0 OOpamieHusi ¢ BEUIECTBaMU B
MTOBCEHEBHOM KU3HHU.

[Tpu u3yyeHUn XMMHUU HAa YPOBHE OCHOBHOTO OOIIEro oOpa3oBaHMs BaKHOE
3HAYEHHE MTPUOOPENH TaKUE LU, KaK:

— (GOpMHpOBaHHE WHTEIJICKTyaJIbHO Ppa3BUTOM JIMYHOCTH, TOTOBOM K
caM000pa30BaHUI0, COTPYAHUYECTBY, CAMOCTOSTEIIBHOMY IMPUHATHIO PELICHUH,
CHIOCOOHOM alanTUPOBATHCS K OBICTPO MEHSIOIIUMCS YCIOBUSM KU3HU;

—  HampaBJCHHOCTh OOYy4YeHMsI Ha CHCTEMAaTH4YEeCKOE MpUOOIIEHUE
oOyJarolmmxcs K CaMOCTOSITENIbHOM IO3HABAaTEJIbHON JESTENbHOCTH, HAyYHBIM
MeToJaM NO3HaHMs, (HOPMHUPYIOIIUM MOTHBALMIO M Pa3BUTHE CIOCOOHOCTEH K
XUMUH;

— obecrieueHune ycioBuil, CIOCOOCTBYIOIIUX MPUOOPETEHUIO 00YUYaIOITUMUCS
OIbITa Pa3HOOOpPA3HOM NEATEIbHOCTH, MO3HAHUS M CAMOIIO3HAHUS, KIIFOYEBBIX
HABBIKOB (KJIFOUEBBIX KOMIIETCHLMI), UMEIOIINX YHHBEPCAIBHOE 3HAYEHUE IS
Pa3IUYHBIX BUJOB JIE€ATEIbHOCTH;

— (opmupoBanue oOmeld (QYHKIMOHATIBHOW M €CTECTBEHHO-HAYYHOU
IPaMOTHOCTH, B TOM 4YHCJIE€ YMEHUW OOBSACHATH U OLICHUBATh SIBJICHUS
OKpPYXAaIOLEro MHUpa, MCHOJIb3Yysd 3HAHUS W OMbBIT, MOJYYECHHbIE MPU H3YUYECHHH
XUMUH, TPUMEHSATh MX MPU PEIICHUH MpoOJeM B MOBCEAHEBHON >XH3HU U
TPYAOBOU JIE€SATEIBHOCTH;

— (QopmupoBaHue y oOOyyaromuxcs T'yMaHUCTHYECKMX OTHOILEHUH,
NOHMMAaHHS LEHHOCTH XUMHYECKMX 3HaHUW U1 BBIPAOOTKH 3KOJIOTUYECKU
1eJIecO00pa3HOro TOBEAEHUS B OBITY WU TPYAOBOH JEATEIBHOCTH B IENIAX
COXPaHEHUS CBOETO 3/I0POBbsI U OKPYKAKOUIEH IPUPOIHON CPEIBI;

— pa3BUTHE MOTUBAllMU K OOYYEHMIO, CIIOCOOHOCTEH K CAMOKOHTPOJIO U
CAaMOBOCITUTAHMIO Ha OCHOBE YCBOGHMsI OOILEYEIOBEYECKMX IEHHOCTEH,
TOTOBHOCTH K OCO3HaHHOMY BBIOOpY Mpo¢uiisi U HANPaBIEHHOCTH JalbHEHIIEro
oOy4eHus.

OOmiee 4YMCIO YacoB, OTBEACHHBIX IS HM3YYEHUST XHMHM Ha YpOBHE
OCHOBHOT0 00111eT0 00pa3zoBanus, coctasisieT 136 yacos: B 8 kiacce — 68 yacos (2
yaca B HeJlel0), B 9 kitacce — 68 yacoB (2 yaca B HEJIEIIIO).



COJEPKXAHUE OBYUYEHUA

9 KJIACC

BemecTBO M XMMHUYECKAsS] PeaKIMsI

[Tepunoanueckuii 3akoH. [lepuoanueckas cucTeMa XMMAYECKUX 3JIEMEHTOB /1.
N. Menneneea. CtpoeHHME aTOMOB. 3aKOHOMEPHOCTH B HM3MEHEHHUM CBOWCTB
XAMHUYECKUX DJJEMEHTOB TMEPBBIX TPEX IMEPHUOJIOB, KW, KalblUs W HX
COCMHEHUN B COOTBETCTBUU C IIOJIOKEHHEM 3JIEMEHTOB B llepuoanueckon
CHUCTEME U CTPOCHUEM HX AaTOMOB.

CtpoeHue BelIecTBA: BHUJIBI XUMHUYECKOW CBSI3U. THUIBI KPUCTATTUYECKUX
PEETOK, 3aBUCUMOCTh CBOMCTB BELIECTBA OT THIIA KPUCTAJUIMYECKON PEIIETKU U
BHJIa XUMHYECKOU CBS3H.

Knaccudukaiys u HOMEHKJIATypa HEOPTraHUYECKUX BEIIECTB. XHUMHYCCKUE
CBOMCTBA BEIIECTB, OTHOCAIIMXCA K pa3IMYHbIM KjaccaM HEOPraHUYECKUX
COCJIMHCHUM, TEHETUYECKAs CBSI3b HEOPraHMYECKUX BEILIECTB.

Knaccudukaiys XuMUIECKUX PEaKIui 10 Pa3IMYHbIM MMpU3HaKaM (110 YUCITY
U COCTAaBy YYacTBYIOIIUX B PEAKIHUH BEIIECTB, IO TEIIoBOMY 3ddekTy, Mo
W3MEHECHUIO CTENEeHEeH OKMCIICHHS XHUMHYECKHUX JJIEMEHTOB, TI0O OOPAaTHUMOCTH, IO
YYaCTHIO KaTajn3aTopa). DK30- U SHJIOTEPMUUYECKUE PEAKIIMH, TEPMOXUMHUYCCKUE
YpaBHEHHS.

[lonsiTue o ckopocTH xumuyeckoil peakuuu. llonstre 00 oOpaTUMBIX H
HEOOPATUMBIX XUMUYECKUX peakiusix. [IoHsATHEe 0 TOMOTeHHBIX M IeTepOTEHHBIX
peakuusx. [lonsarue o karanuse. [lonsTue 0 xumuueckom paBHoBecun. DakTopsl,
BIIMSIFOIIME HA CKOPOCTh XUMHYECKOW pEAKIUMU MU TOJOKEHUE XUMHUYECKOTO

paBHOBECHSL.
OKHUCIUTETFHO-BOCCTAHOBUTENILHBIE  PEAKIMM,  DJIEKTPOHHBIN  OanaHc
OKHCJIUTEIBHO-BOCCTAHOBUTEIILHOU peaKunu. CocraBiieHue YPaBHEHUM

OKHUCJIUTEIIbHO-BOCCTAHOBUTEIIBHBIX ~ PEAaKUMM C  HMCIOJB30BAHMEM  METOJA
AIIEKTPOHHOTO OajaHca.

Teopus 3AEKTPONUTHUECKON TUCCOUUALIMU. DICKTPOJIUTHI U HEIJIEKTPOIIUTHI.
Katnonsl, aHnoHbl. MexaHu3m auccOLMallii BEUIECTB C PAa3JIMYHBIMU BUIAMHU
xuMudeckon cBsizu. CteneHs aucconuanuu. CHIbHBIC U CIA0bIE DJIEKTPOJIUTHI.

Peakuiun nonHoro oOMeHa. Y cioBus MPOTEKaHUS peaKkIuii MOHHOTO OOMeHa,
MOJIHBIE W COKpAIlEHHbIE HMOHHBIE YypaBHEHMs peakuuil. CBOWCTBAa KHCIOT,
OCHOBAaHMM W cojlell B CBeTE€ MpPEACTaBICHUN 00 AIEKTPOIUTHUYECKOU
nuccoruanyu. KauecTBeHHbIEe peakiiui Ha MOHBL. [[OHSTHE O TUAPOIN3E COJICH.

Xumuueckuiui IKcnepumenm:

O3HAKOMJICHUE C MOJEJISIMA KPUCTALIMYECKUX PEIIETOK HEOPraHUYECKHUX
BCII[ECTB — METAJIOB W HeMeTaioB (Tpadura m anmasa), CIOKHBIX BEIIECTB
(xJmopua HaTpusi), UCCIEIOBAHUE 3aBUCUMOCTH CKOPOCTH XMMHUYECKOW PEaKIuu
OT BO3JCUCTBHUS PA3NMUYHBIX (PAKTOPOB, MCCIENOBAHUE DJICKTPOIPOBOIHOCTH
pacTBOPOB BEWIECTB, IMpOLECCAa JTUCCOLMALMU KHCIOT, MIEIOYEeH U COJIeH
(BO3MOKHO  MCHOJIb30BAHME  BHUAEO MAaTE€pUaNIOB), MPOBEICHUE  OIBITOB,
WUTIOCTPUPYIOMINX ~ TPHU3HAKA  TPOTEKAHWs]  PEaKIMid  HMOHHOTO  OOMeHa
(oOpa3oBanme ocanka, BBIIEJIEHHWE Ta3a, oOOpa30BaHWE BObI), OIBITOB,
WUTIOCTPUPYIOIIUX — MPUMEPBI  OKUCIUTEIbHO-BOCCTAHOBUTEIIBHBIX  PEaKLUN
(ropeHue, peakluu pasyIoKEeHHs, COSTUHEHUS), pacliO3HABAaHUE HEOPraHMYECKUX



BEIIECTB C TIOMOUIBIO KAYECTBEHHBIX pEaKIUid Ha HOHBbI, pEIIEHUE
HKCIIEPUMEHTAIbHBIX 3a/1a4.

Hemertanbl U MX coeiuHEeHUS

OOmast xapakTtepucTtuka rajioreHoB. (OCOOEHHOCTHM CTPOCHHSI aTOMOB,
XapakTepHble cTeneHu okucieHus. CTpoeHne u (puanyeckue CBOWCTBA MPOCTHIX
BEIIECTB — TalloreHoB. XHUMHUYECKHME CBOWCTBA Ha MpUMeEpe  XJopa
(B3aMMOJEHCTBHE C METaUIaMH, HEMETaUIaMH, Wieno4amMu). XJIOpPOBOAOPOI.
ConsiHast KHCIOTa, XMMUYECKHE CBOMCTBA, IOJIy4eHHE, NpuMeHeHue. JleiicTBue
XJIOpa M XJOPOBOJOPOAA HA OPraHW3M 4YeJIOBEKAa. BaXHeWIne XJIOpUIbl U KX
HaXOXKJEHUE B IPUPOJE.

OoOmas xapakrepuctuka 31eMeHToB VIA-rpynmnbel. OCOOEHHOCTH CTPOEHHUS
aTOMOB, XapaKTepHble cTeneHu okucieHus. CTpoeHue U (PU3NYECKUE CBOMCTBA
IPOCTBIX BELIECTB — KMCIOPOAa U CEpbl. AJIIOTPONHbBIE MOAUDUKAIIMN KUCIIOPOIa
U cepbl. XuMuueckue cBoiictBa cepbl. CepoBOAOPOJ, CTpOEHHUE, (PU3NYECKUE U
XUMHUYECKHE CBOMCTBA. OKCHUIBI CEpbl KaK MPEICTABUTEIN KHCIOTHBIX OKCHIOB.
Cepnast kucioTta, (QuU3HYECKME M XUMHUYECKHE CBoicTBa (oOmme Kak
OpeCTaBUTENd Kilacca KHCIOT M crneuuduueckue). XUMHUECKHE pEeaklluu,
JeKalie B OCHOBE IMPOMBIIUIEHHOTO CHOC00a IMOITY4YeHHsSI CEpPHOM KHCIIOTHI.
[Ipumenenue cepHoil KUCIOThL. COJIM CEpHOM KUCIIOTHI, KAYECTBEHHAsl pEaKIUs Ha
cyabdar-uoH. HaxoxeHue cepbl U €€ COEIMHEHHA B MpUpojie. XUMHUYECKOE
3arpsi3HEHHE OKPY’KAIOIIEH Cpeabl COECIMHEHUSAMH Cepbl (KHCIOTHBIE IOXKIH,
3arpsi3HEHUE BO3/yXa U BOJIOEMOB), CITIOCOOBI €0 MPEI0TBPAILICHHUS.

OOmast xapakrepuctuka 371eMeHTOB VA-rpynmbl. OCOOEHHOCTH CTPOCHHUS
aTOMOB, XapaKTEpHbIE CTENEHU OKHUCIECHHS. A30T, paclpOCTPaHEHHE B MPUPOJIE,
bu3nueckue u XuMHIecKkue cBoiicTBa. KpyroBopor azora B npupoje. AMMUaK, ero
duznyecKkue 1 XMMHUYECKUE CBOMCTBA, oJyyeHue U npuMeHnenue. Coir aMMOHMUS,
uX pU3nYecKue U XUMUYECKUE CBOICTBa, MpuMeHeHne. KauecTBeHHas peakius Ha
MOHBI aMMOHMS. A30THasi KHCIOTa, €€ MOoJydyeHue, (U3NYECKue U XUMUYECKUE
cBOiicTBa (0OIIME Kak TMpeJCTaBUTENS Kilacca KHUCIOT U  Crenu(puyecKue).
Hcnonp30BaHne HUTPATOB U COJEM AaMMOHHUS B KayeCTBE MHUHEPAIbHBIX
ynoopeHuil. XuMHUECKOe 3arpsi3HeHUE OKPYKaroIIe cpeibl COeAMHEHUIMHU a30Ta
(KUCTIOTHBIE NOXAM, 3arpsA3HEHHE BO3AyXa, IMOYBBI U BOAoEéMoB). Docdop,
alnoTponHele Moaudukauuu Gochopa, GuUMUECKUEe U XUMHUYECKHUE CBOMCTBA.
Oxcug docdopa (V) u bochopHas kuciaota, Pu3ndecKue 1 XUMHUIECKUE CBOMCTBA,
nonyuyenue. Mcnonp3oBanue GocdaroB B KauecTBE MUHEPAIbHBIX YI0OPEHUH.

Ob6mast xapaktepuctuka snemMeHToB |V A-rpynmnbel. OCOOEHHOCTH CTPOEHHUS
aTOMOB,  XapaKTepHbIE  CTENEHU  OKHUCJIEHHs.  YIJIepoA,  aJUIOTPOIHBIE
MOAM(UKALIMKM, PACHPOCTpaHEHUE B TNpuUpojae, (U3NYEecKHue U XUMHUYECKUE
cBoiicTBa. AncopOius. Kpyrosopot yriepoaa B npupoje. OKCUIbI yriiepoaa, ux
¢usznyeckue W XUMHYECKHE CBOWCTBA, JACMCTBUE Ha J>KUBbIE OPTraHU3MBI,
NOJlyYeHUE U MPUMEHEHHE. DKOJIOTMYeCKHue MPOOJIEMBbl, CBS3aHHBIE C OKCHIOM
yraepoga (IV), rumoreza 1mobanpbHOTO TOTEIUICHWS KJIMMAaTa, ITAPHUKOBBIN
b dexT. YronpHas KucaoTa U €€ conu, ux (U3NIECKUE U XMMHYECKUE CBOMCTBA,
nojsyuyeHue W npuMmeHeHue. KadecTBeHHass peakuus Ha KapOOHAT-HOHBI.
Hcnonp3oBanue xkapOOHATOB B OBITY, MEIUIIMHE, MPOMBIIUIEHHOCTH U CEIBCKOM
XO3MCTBE.

[lepBoHavasIbHBIE TOHATHUSL 00 OPraHUYECKUX BEILECTBAX KaK O COSIUHEHUSX
yriaepoja (MeTaH, 3TaH, dTUJIEH, alleTUIIeH, dTaHOJI, TJIMLEPUH, YKCYCHAsI KUCTIOTA).



[IpupoaHble HMCTOYHUKU YTIEBOAOPOAOB (yrojib, MPUPOJIHBIN Ta3, HeDTh),
MPOAYKTBI WX TepepaboTku (OCH3MH), UX POJIb B OBITY U IMPOMBIILICHHOCTH.
[ToHsiTHe 0 OMOJIOrMYECKH BaXKHBIX BEILIECTBAX: KUpaX, Oeskax, yrieBojax — U ux
ponu B OKM3HM 4YeJoBeKa. MarepuaibHOE €IMHCTBO OpPraHUYECKUX H
HEOPTaHUYECKUX COCIUHEHHUI.

KpemHuuii, ero ¢usnueckue W XUMHUYECKHE CBOMCTBA, IOJYyYCHHE H
npumeHenue. CoenMHEHHUS KpeMmMHHUs B mpupojae. OOmme mnpeacTaBiIeHUs 00
okcunie kpemaus (IV) u kpemaueBoi kuciore. CHIMKATHI, UX UCIIOJIb30BaHUE B
OBITY, B IIPOMBIIIJICHHOCTU. BaxHelilne CTpOUTENbHbIE MaTepHalibl: KEPaMHUKa,
CTEKJIO, IIEMEHT, O0eTOH, kene300eToH. [Ipobiempr 6€30MacHOTO HMCIOIB30BAHMUS
CTPOUTENIbHBIX MAaTEPUAJIOB B OBCEHEBHOM JKU3HHU.

Xumuueckuii IKCnepumeHm:

U3ydeHUEe 00pa3I0B HEOPTaHUYECKHUX BEIIECTB, CBOMCTB COJITHOW KHCIIOTHI,
MIPOBE/ICHUE KAYECTBEHHBIX PEAKIMN Ha XJIOPUJI-MOHBI U HAOIOJCHHUE MPU3HAKOB
WX TIPOTEKAHMsI, OIBIThI, OTpAKAIOIINE (PU3NYECKHE M XUMHYECKHE CBOMCTBA
TaJIOTEHOB M WX COEIWHEHUU (BO3MOXKHO HCIIOJIb30BAaHUE BHJIEOMATEPHAIIOB),
O3HAKOMJICHHE C O0Opa3llaMu XJIOPUAOB (TaJOrE€HUIOB), O3HAKOMJICHHE C
oOpasmamu  ceppl M €€  COCOAUHEHUSIMH  (BO3MOXKHO  HMCHOJIb30BaHHE
BUJIEOMATEPHUAIIOB), HAOIIOICHHE TIpoliecca OOYTIMBaHUs caxapa Ioj JAeHCTBUEM
KOHICHTPUPOBAHHOW CEPHOM  KHUCJIOThI, HW3Yy4YCHUE XUMHYECKHUX CBOMCTB
pa30aBIE€HHOIN CEPHOM KUCIOTHI, MPOBEAECHUE KAUECTBEHHON PEaklMK Ha Cyab(dar-
MOH M HAOJIOJeHUE NpH3HaKa €€ MPOTEKaHUs, O3HAKOMIJIEHHE C (PU3HUYECKUMU
cBoiicTBaMu a3otra, ¢ochopa M HX COEAMHEHHH (BO3MOXKHO HCIOJIb30BAHUE
BHJICOMATEpUAIIOB), oOpa3liaMu a30THBIX U (POCHOPHBIX YIO0OpEeHUH, MOJyYeHUE,
coOupaHue, pacrno3HaBaHWE€ M M3YYEHHE CBOICTB aMMHaKa, I[POBEACHHE
KaueCTBEHHBIX PEaKIMi Ha MOH aMMOHHS U (pocdar-uoH U u3ydyeHue Nmpu3HaAKOB
MX MPOTEKaHMUsl, B3aUMOJICMCTBUE KOHIEHTPUPOBAHHOW a30THOW KHCIIOTHI C MENIBIO
(BO3MOKHO HCIIOJIb30BaHUE BHJIEOMATEPHUAIIOB), U3yUYCHUE Mozenein
KPUCTAJUIMUECKNX PEmETOK anmasa, rpadura, ¢yiiepeHa, O3HAKOMIICHHE C
MPOIIECCOM  aJCOPOIIMM  PACTBOPEHHBIX BEIIECTB AKTUBUPOBAHHBIM YTIAEM U
YCTPOMCTBOM TPOTHBOTa3a, MOJydYeHHE, cOOMpaHue, paclo3HaBaHUE M M3yUCHUE
CBOMCTB YIJICKHCJIOTO Ta3a, MPOBE/ICHNE KauyeCTBEHHBIX pEaKkluii Ha KapOoHAT |
CUJIMKAT-UOHBl W HW3YYEHHE TMPU3HAKOB UX TMPOTEKAHUS, O3HAKOMJICHHE C
NPOAYKIIMEH CHUJUKATHOM TMPOMBIIIIICHHOCTH, PEIICHHE HSKCIEPUMEHTAIbHBIX
3a7a4 1o TeMe «BaxxkHelnme HeMeTaJuIbl U UX COSIUHCHUS.

MeTaibl 1 MX COeIMHEHUS

OO01mast XxapakTepUCTHKAa XUMUYECKUX AJIEMEHTOB — METAJUIOB Ha OCHOBAHUU
ux noyiokeHus B llepuomuueckod cucreme xumuyeckux odiaemeHtos . U.
MenneneeBa u cTpoeHus: aToMoB. CTpoeHHE MeTaJUIoB. MeTtamindeckasl CBsi3b U
METAJIMYECKasi ~ KpUCTa/UIMUecKass  pemi€Tka.  DJIEKTPOXUMUYECKUU Pl
HanpsOKeHUN MeTayuioB. OU3nUeckrue U XMMHYECKHe CBOMCTBA MeTauioB. Oouue
crocoObl mosydeHus MeTayioB. lloHATHE O KOPpPO3MH METAIOB, OCHOBHBIC
CrocOOBI 3amuUThl UX OT Kopposuu. CrjaBbl (CTayib, YyTyH, AIOPATIOMUHUMH,
OpoOH32a) ¥ UX IPUMEHEHNE B OBITY U IPOMBIIIIEHHOCTH.

[Ilenounsie meTamnel: nonoxeHue B llepuoamyeckon cucreme XMMHYECKHX
anemeHnToB /. . MenzaeneeBa, CTpO€HHE MX aTOMOB, HaXOXJIECHHUE B NIPUPO/IE.
duznyeckre U XMMHUYECKUE CBOMCTBA (Ha mpuMepe HaTpus W Kanus). OKCUIbI U



TUAPOKCUABl HATpusi M Kanus. [IpuMeHeHHne IIEeNOYHBIX METALUIOB M HX
COEJIMHEHUMH.

[[lenoyHO3eMENbHBIE METAJUIBI MarHMii WM KaJbLUMW: IIOJIOKEHHE B
[Tepuomuueckon cucreMe xumudeckux aneMeHToB Jl. M. MenneneeBa, crpoeHue
UX aTOMOB, HaXO0KJICHHUE B Ipupoie. PU3nyecKrue 1 XUMUYECKUE CBOMCTBA MarHus
W Kanpuuda. Baxseilnive coeauHEHHs Kaiblusg (OKCHUI, THUIPOKCHUI, COJIH).
JKécTkocTh BOJBI U CITOCOOBI €€ yCTpaHEHUS.

AmmoMuHUN: TIoJiokeHue B [lepuoandeckoit cucteMe XMMUYECKUX SJIEMEHTOB
J. . Menneneesa, cTpoeHne aTtoma, HaxoOKJIeHHME B npupone. Pusnueckue u
XUMHUYECKHE CBOMCTBA aTlOMUHMS. AM(POTEpHBIE CBOMCTBA OKCUA W THAPOKCH]IA
ATIOMUHHSL.

Keneso: nonoxenne B [lepuoguueckoi cucreme XMMHYECKUX 3JIEMEHTOB /1.
. MenngeneeBa, CTpOCHHE aTOMa, HaxXOXJAeHUE B mpupoae. Pusnyeckue u
XUMHUYECKHE CBOMCTBA xene3a. OKCcubl, THAPOKCHIBI U comu xxenesa (1) u xxenesa
(1), ux cocTaB, CBOWCTBA M MOJYUYCHHE.

Xumuueckuii IKCnepumenm:

O3HAKOMJIEHHE C oOpasllaMi METAUIOB U CIUIABOB, HMX (PU3UYECKUMHU
CBOMCTBAMHU, H3yUYCHHE PE3YJbTATOB  KOPPO3UHM  METALIOB  (BO3MOXKHO
UCIIOJIb30BAaHUE BHJIEOMATEPHAIOB), OCOOCHHOCTEH B3aUMOJICUCTBUS OKCHIA
KJIbIIUSI W HATpus C BOJOH (BO3MOXKHO HCIIOJB30BaHUE BHICOMATEPHUANIOB),
HCCIICIOBAHUE CBOMCTB KECTKOM BOJIBI, ITPOLECCA TOPEHUS KeJe3a B KUCIOPOJE
(BOBMOXKHO  KCMOJIb30BAaHWE  BHUJICOMATEPUANIOB), TMPU3HAKOB  MPOTEKAHUS
KAQYECTBEHHBIX PEAKIMi HA WOHBI: MarHus, KaJblHs, AJTIOMUHUS, [IMHKA, JKEJIe3a
(1) u xene3a (1), menu (11), HaOMrONEHNE U OMMCAHUE MPOIECCOB OKPAIINBAHUS
MJJaMEHH MWOHAaMU HaTpus, Kalus U Kaiblusg (BO3MOXHO HCIOJIb30BaHUE
BUJIEOMATEPHUAITIOB), UCCIIEIOBaHNE aM(OTEPHBIX CBOWCTB TMIAPOKCHUIA ATTFOMUHUS
Y TUJPOKCHUJIA IMHKA, PEHIEHHE SKCIIEPUMEHTABHBIX 3a7a4 1o TeMe «BaxkHeiiine
METAJUJIbI K KX COCIUHEHHUS.

XuMHS M OKPYXKAOLIAS Cpeaa

BemectBa m Marepuasnibl B IOBCEIHEBHOM KHU3HM YEJIOBEKAa. be3omacHoe
WCITOJIb30BAHUE BEIIECTB M XUMUYECKUX peaknuii B OwbiTy. [lepBas momMomib mpu
XUMHUUYECKUX 0KOraxX M OTPABIICHUSIX.

XUMUYECKOE 3arpsi3HCHHE OKpYKarolled cpenl (MpeneibHasl JOoMmyCcTUMas
KOHIIeHTpalus BemiecTB, nanee — [1/IK). Ponb xumMun B pemieHun 3K0JIOrHYECKUX
npooiem.

Xumuueckuii IKcnepumenm:

H3y4deHHue oOpaslloB MaTepuUasioB (CTEKJIO, CIUIABBI METAJJIOB, MOJMMEPHBIC
MaTepHuabl).

Mesicnpeomemmnuie céasu

Peanuzanusi MeXNpeIMETHBIX CBs3€M MpU U3YYEHHM XUMHM B 9 Kiacce
OCYIIECTBJISIETCS. 4Yepe3 HCIONB30BAHUE KaK OOIMMUX €CTeCTBEHHO-HAYYHBIX
MOHSATUM, TaK W MOHATHUM, SIBISIONIMXCS CUCTEMHBIMH JJISI OTJEIBHBIX MPEAMETOB
€CTECTBEHHO-HAYYHOTO [IUKJIA.

OOmme ecTeCTBEHHO-HAYYHBIC TOHSTHUS: HAy4YHBINM (PakT, TUMOTE3a, 3aKOH,
TEOpWsl, aHallu3, CHHTE3, KIaCCH(PUKAIMS, TEePUOJANIHOCTh, HAOIIOICHUE,
DKCHEPUMEHT, MOJECIUPOBAHUE, HU3MEPEHUE, MOJENb, SBJICHUE, MAPHUKOBBIN
s eKT, TEXHOIOTHS, MaTEPHUAIIBI.



dusnka: wmarepusi, aTOM, OJJIEKTPOH, TPOTOH, HEUTPOH, HWOH, HYKIUJ,
W30TOIBI, PAIMOAKTUBHOCTh, MOJIEKYJa, DJICKTPUYECKUI 3apsiji, MPOBOJHUKH,
TIOJYNPOBOJHUKH, AHAJNEKTPUKU, (POTODIIEMEHT, BEIIECTBO, TENO, O0BEM,
arperaTHoe COCTOSTHHE BEIIECTBA, Ta3, paCTBOP, PACTBOPUMOCTh, KPUCTAILTHYECKAS
pemérka, CIuiaBbl, (pU3MYECKUEe BEIWYHMHBI, CAMHUIBI W3MEPEHUS, KOCMHUYECKOE
IPOCTPAHCTBO, TUIAHETHI, 3BE3/1b1, COJHIIE.

buonorus: ¢ortocunres, npixanue, Ouocdepa, 3KocuCTeMa, MUHEPATHHBIC
yIoOpEeHUs, MUKPO3JIEMEHTBI, MAaKPOAJIEMEHTHI, TUTATEIbHBIC BEIIECTBA.

['eorpadusi: armocdepa, ruapocdepa, MUHEpaTbl, TOPHBIE TMOPOIBI,
TIOJIE3HBIE HCKOTIAEMBbIE, TOTLTUBO, BOJTHBIC PECYPCHI.



IINIAHUPYEMBIE PE3YJBbBTATBI OCBOEHUA IIPOI'PAMMBI 110
XUMHNHU HA YPOBHE OCHOBHOI'O OBIIEI'O OBPA3OBAHUA

JINYHOCTHBIE PE3YJIBTATBHI

JInyHOCTHBIE pe3yJabTaThl OCBOCHUS MPOrPAMMBI  OCHOBHOI'O OOIIETO
oOpa3oBaHMs JOCTUTAIOTCS B XOA€ OOyYeHHs XHMHUU B €IUHCTBE Y4eOHOU U
BOCHUTATEIILHON JAEATEIBHOCTH B COOTBETCTBUM C TPAJIUIIMOHHBIMU POCCUMCKUMHU
COIL[MOKYJIbTYPHBIMH M JTYXOBHO-HPAaBCTBEHHBIMU IIEHHOCTSIMU, MPUHATBIMH B
oOlIeCTBE TMpaBUJIaMU U HOpPMaMHU I[OBEJEHUS M CIOCOOCTBYIOT IIpolieccam
CaMOIMO3HaHUs, CAMOPA3BUTHS U COLIMAIIA3AIMN 00yYarOIIUXCS.

JIM4HOCTHBIE ~ pe3yNbTaThl  OTPaXKalOT  TOTOBHOCTh  OOYyYalOIIUXCS
PYKOBOJICTBOBAaTbCS CHCTEMOM TO3UTHBHBIX LIEHHOCTHBIX OPUEHTAUHUN W
pacCIIMPEHUE OIBITA AEITEIBHOCTH HAa €€ OCHOBE, B TOM YHUCJIE B YACTH:

1) naTpHOTHYECKOT0 BOCTIMTAHHUS

[IEHHOCTHOT'O OTHOILIEHUSA K OT€YECTBEHHOMY KYJBTYPHOMY, HCTOPHUYECKOMY
M HAy4YHOMY HACJIECAWI0, NMOHWMAaHUS 3HAYEHUS XMMHUYECKOM HAyKH B KA3HU
COBPEMEHHOI'0 O0OIIEeCTBA, CIIOCOOHOCTH BIAAECTh JIOCTOBEpHOM HH(pOpMaIuei o
MEPEIOBBIX JOCTHXKEHUSX M OTKPBITUAX MHUPOBOM M OTECUYECTBEHHOM XUMUH,
3aMHTEPECOBAHHOCTU B HAYUHBIX 3HAHUSAX 00 YCTPOMCTBE MUpA U OOIIIECTBA;

2) TPAKIAHCKOT0 BOCTIMTAHHUS:

MPEACTABICHUS O COLMAIBHBIX HOpPMax W MPaBUIAX MEKINYHOCTHBIX
OTHONIEHUH B KOJUIEKTUBE, KOMMYHHKATUBHONW KOMIETEHTHOCTU B OOIIECTBEHHO
MOJIC3HOM,  y4eOHOMCCIENOBATENbCKOM, TBOPYECKOM W JAPYrMX  BHAAX
NeSATeTbHOCTH, TOTOBHOCTH K Pa3HOOOpPAa3HOW COBMECTHOM MEATENLHOCTH TpHU
BBITIOJIHEHUH YYEOHBIX, TO3HABATEIbHBIX 3a/lay, BBIMOJHEHUN XUMHUYECKUX
HKCIIEPUMEHTOB, CO3/ITaHUU YYEOHBIX TIPOEKTOB, CTPEMJICHUS K B3aMMOTIOHUMAHUIO
W B3aUMOIIOMOIIM B TIpollecCe€ ITOM y4eOHOU NesITeIbHOCTH, TOTOBHOCTH
OLICHUBAaTh CBOE TMIOBEJECHUE W TOCTYNKM CBOMX TOBApHUIIECH C MO3UIMHU
HPABCTBEHHBIX U MTPABOBBIX HOPM C YUETOM OCO3HAHUS TOCIEACTBUM MOCTYIIKOB;

3) HEHHOCTH HAYYHOT'0 TIO3HAHUSI

MHPOBO33PEHUYECKUE TIPEJICTABICHHUSI O BEHIECTBE M XUMHUUYECKOUW PpEAKIINH,
COOTBETCTBYIOIIIME COBPEMEHHOMY YPOBHIO PAa3BUTHSI HAYKU WU COCTABJISIONINE
OCHOBY JIJI1 TIOHUMAaHMS CYIIHOCTH HAYyYHOW KapTHHBI MHUpa, NPEACTaBICHUS 00
OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHS IPUPOABI, B3aHUMOCBS3SIX YEJIOBEKa C
MIPUPOTHOM CPENOM, O POJIM XMMHUH B TIO3HAHUHU ITUX 3aKOHOMEPHOCTEM;

MO3HABATENIbHBIE MOTHBBI, HAIIPABJICHHbIC HA MOJYYEHHUE HOBBIX 3HAHUU MO
XUMHH, HEOOXOJHMMBIC I OOBSICHEHHUS HAOJI0IaeMBIX IPOIECCOB M SIBJICHUM,
MO3HABATENIbHON, WH()DOPMAITMOHHOW M YHUTATEIBCKOW KYJIbTYpPhl, B TOM YHCIIE
HABBIKOB CaMOCTOSITEIbHOW pa0OThl C Y4YEOHBIMH TEKCTaMH, CIPAaBOYHOU
JUTEpPaTypor, JOCTYIHBIMH TEXHUYECKUMHU CpPEACTBaMH HH(POPMAIIMOHHBIX
TEXHOJIOT UM,

UHTEpeC K OOYyYEeHHMIO M TO3HAHWIO, JI0OO03HATENBHOCTh, TOTOBHOCTH H
CIOCOOHOCTh K  €caMOOOpa3OBaHMIO, TNPOEKTHOM U  HCCIEIOBATENbCKOM
NeATEeIbHOCTH, K OCO3HAHHOMY BBIOOPY HAMPABICEHHOCTH U YPOBHA OOy4YeHUsS B
JaJIbHEHIIIEM;

4) hopMHupPOBAHUS KYJIBTYPbI 310POBbSI:

OCO3HAHWE IIEHHOCTH JW3HHU, OTBETCTBEHHOIO OTHOLICHUS K CBOEMY
3I0POBBIO, YCTAHOBKHM Ha 370pPOBBIM 00pa3 >KU3HU, OCO3HAHHWE TMOCIEACTBUN U



HENPUATHE BPEIHBIX IPUBBIYEK (YIOTPEOICHUS aJIKOTOJIsl, HAPKOTUKOB, KYPEHHS),
HEOOXOMMMOCTA COOJIONIEHUS TIPaBUJI OE30MacHOCTH TMPU  OOpalIeHud C
XUMHYECKUMH BEIIECTBAMH B OBITY U pealbHOM KU3HHU;

5) Tpy10BOTr0 BOCIIMTAHUSL:

MHTEpEC K MPaKTUYECKOMY U3YUYeHHIO TTpodeccuii u Tpyaa pa3InyHoOro poja,
YBaXEHUE K TPyAYy U pe3yibTaTaM TpPYIJOBOW [NEATEIbHOCTH, B TOM YHCIIE Ha
OCHOBE IPUMEHEHUs MPEJAMETHBIX 3HAHUW 1O XUMHUHU, OCO3HAHHBIA BBIOOD
WHUBUyaJIbHON TPAEKTOPUU MPOJAOHKEHHUST 00pa30oBaHus C YUETOM JIMYHOCTHBIX
WHTEPECOB U CIIOCOOHOCTH K XMMUU, OOIIECTBEHHBIX HHTEPECOB U MOTPEOHOCTEH,
yCHEeMHON NpodhecCUOHATBHON ACSTENBHOCTH U Pa3BUTHSI HEOOXOAUMBIX YMEHUH,
TOTOBHOCTh aIallTUPOBATHCA B MPOGECCUOHANIBHON CPEJIE;

6) 3K0JI0rNYeCcKOTro BOCIIUTAHUS:

HKOJIOTUYECKU II€JIECO00pa3HOE OTHOIIEHHWE K MPUPOJIe KaK HCTOUYHUKY
KU3HHU Ha 3emiie, OCHOBE €€ CyIIECTBOBaHUS, TOHUMAHUE [IEHHOCTH 3I0POBOIO U
O0e3zomacHOro oOpas3a >KM3HU, OTBETCTBEHHOE OTHOIIEHHE K COOCTBEHHOMY
(U3MYECKOMY M TICUXHUYECKOMY 370pPOBBIO, OCO3HAHHE LEHHOCTH COOJIIOICHUS
npaBui 0€30MACHOTO MOBEAEHUS ITPU padoTe C BEIIECTBAMHU, a TAK)KE B CUTYaLUsX,
YTPOXKAOIINX 310POBbIO U )KU3HU JOJEH;

CIIOCOOHOCTH NPUMEHATHh 3HAHUS, MOJIy4aeMble MPU MU3YYEHHH XUMUH, IS
penieHns 3a1a4, CBA3aHHbBIX C OKPYKAIOIIEH IPUPOJHON CPEIOH, I OBBIIICHUS
YPOBHSL ~ DKOJIOTUYECKOW  KYyJbTYphl, OCO3HaHUS TJOOAJIBbHOIO  XapakTepa
HKOJIOTUYECKUX MpOoOJIeM M MyTed HX pEelIeHHs] MOCPEIACTBOM METOJOB XHMMH,
HKOJIOTUYECKOTO MBIIUIEHNS, YMEHUs PYKOBOJCTBOBAaThCS UM B ITO3HABATEJIBHOM,
KOMMYHHMKAaTUBHOW U COLMAJIBHON IIPAKTHKE.

METANPEIMETHBIE PE3YJIbTATDI

B cocraBe MeranpeaMETHBIX PE3YJNbTATOB BBIIEISAIOT 3HAYMMBIE IS
dbopMuUpOBaHUST MHUPOBO33PEHUS OOIIEHAy4YHbIE TMOHATHS (3aKOH, TEOpus,
IPUHIUI, TUIIOTE3a, (PAKT, CUCTEMa, MPOIECC, SKCIEPUMEHT U JIPYToOe€.), KOTOPbIE
UCIIOJIB3YIOTCS B €CTECTBEHHO-HAYYHbIX YYEOHBIX NpPEIMETax U MO3BOJISIIOT Ha
OCHOBE 3HaHUN M3 ATUX MPEAMETOB (POPMUPOBATH MPEACTABICHUE O LIEJIOCTHOM
HAay4YHOM KapTHUHE MHUPA, U YHUBEpCaJbHble yUeOHbIE NeUCTBUS (I103HABATEIbHbIC,
KOMMYHUKATHUBHBIE, PETyJISATHBHBIE), KOTOpblE OOecneurnBaroT (OpMUPOBAHUE
TOTOBHOCTH K CaMOCTOSITEIbHOMY IUUIAHUPOBAHMIO M OCYUIECTBJICHUIO Yy4eOHOMH
NEATEIbHOCTH.

ITo3HaBaTe/IbHBbIC YHUBEPCAJIbHBIC YUeOHbIE 1eiiCTBUS

ba3oBble 1oruyeckue 1eMcTBUA:

YMEHUS HCIOJIb30BATh MPHUEMBI JIOTUYECKOTO MBIIIIEHUS MPU OCBOEHUH
3HAHMI: PACKPBIBaTh CMBICI XMMHYECKHX MOHATHNA (BBIAEIATh UX XapaKTEPHbIE
NPU3HAKH, YCTAaHABIMBATh B3aHMOCBS3b C IPYTMMHU MOHATHSIMH), UCIOJIb30BATh
MOHATHUS 17151 OOBSICHEHUS OTIEIbHBIX ()AKTOB U SIBJICHHI, BHIOMPATh OCHOBAHMS U
KPUTEPUH ISl KIaCCU(PUKALMKU XUMHUYECKUX BEIECTB M XMMHUUYECKHX pPEAKIUH,
yCTaHaBJIMBATh MPUUYMHHO-CIIEACTBEHHbBIE CBA3M MEXAY OOBEKTaMU H3yUCHUS,
CTPOUTH JIOTUYECKHE pacCykACHUS (MHAYKTUBHBIC, A€IyKTUBHbIC, 10 aHAJIOTUN),
JienaTh BBIBOJIbI M 3aKITFOUCHUS;

yMEHUE TMPUMEHSTh B TIpollecce TMO3HAHUA TOHATHS (NPEAMETHBIE U
MeTaIpeIMETHbIE), CHMBOJIMYECKHE (3HAKOBBIE) MOJIENH, UCIIOJIb3yeMble B XUMUH,
peoOpa3oBbIBaTh MIMPOKO MPUMEHSEMbIE B XUMHUH MOJEIbHBIEC MPEICTaBICHUS —
XUMHYECKUN 3HAaK (CMMBOJI JJIEMEHTAa), XUMHUYecKas QopMmyja M ypaBHEHHE



XUMHUYECKON peaKlu — IPU PeIIeHnH y4eOHO-TI03HABATENbHBIX 337a4, ¢ yUYETOM
TUX MOJEJBHBIX MPEICTABICHUN BBISBISTH U XapaKT€PU30BaTh CYLIECTBEHHBIE
NPU3HAKU U3Yy4aeMbIX OOBEKTOB — XUMUYECKUX BEIIECTB U XUMHUYECKHX PEaKIIUH,
BBISIBJISITH ~ OOIIME  3aKOHOMEPHOCTH, MPUYUHHO-CJIEICTBEHHBIE CBSI3U U
POTUBOPEYHS B U3YUAEMbBIX IIPOLECCAX U SIBICHUSIX.

ba3oBble uccienoBarTeabcKue 1eiiCTBUS:

YMEHHUE HCIIOIb30BaTh MOCTABJICHHBIE BOIPOCHI B KayeCTBE HMHCTPYMEHTA
MO3HAHUSA, a TaKXKe€ B KayeCTBE OCHOBBI Uil (POPMUPOBAHUS THUIOTE3BI IO
MPOBEPKE MPABUIBHOCTU BBICKA3bIBAEMBIX CY>KICHUM;

NpUOOpPETEeHUE ONbITa IO IUIAHUPOBAHUIO, OpPraHU3AIMH W TPOBEJICHUIO
YUYEHMUYECKUX JKCIIEPUMEHTOB, yMEHHE HaOoJaTh 3a XOJOM IIpoliecca,
CaMOCTOATENLHO MPOTHO3UPOBATH €ro pe3yJbTar, PopMyIupoBaTh 000OIIEHUS U
BBIBOJIBI IO PE3YJITaTaM IIPOBEAEHHOIO OINBITA, UCCIEIOBAHUS, COCTABIATH OTUET
O MpOJIeTTaHHOM padoTe.

Pabora ¢ unpopmaunmeii:

yMEHUE BbIOMpATh, AHAIU3UPOBATH W HWHTEPHPETUPOBATH HH(POPMALIHIO
pa3IUYHBIX BUJIOB U (GOPM MPEACTABICHUS, NOJIYYaEMYIO M3 Pa3HbIX HCTOYHUKOB
(HayyHO-TIONyJIApHAs JUTEpaTypa XUMHUYECKOIO COJAEpXaHUs, CIPABOYHBIE
nocobusi, pecypcsl MHTepHETa), KpPUTUYECKH OIEHUBATHh MPOTUBOPEUYHMBYIO H
HEJJOCTOBEPHYIO UH(OPMAIIHIO;

YMEHHE NMPUMEHATh Pa3IUYHbIE METOJbl U 3allpOChl MPU TMOUCKE U OTOOpE
UHGOpPMAllMd U COOTBETCTBYIOIIMX JAHHBIX, HEOOXOAMMBIX JJisi BBINOJHEHUS
y4eOHBIX U MO3HABATENIbHBIX 33/1a4 ONPENEIEHHOTO TUIIA, TPUOOPETEHUE OIbITA B
o0nacTi  MCHOJb30BaHUS  HMHPOPMALMOHHO-KOMMYHUKATUBHBIX  TEXHOJIOTHUH,
OBJIQZICHUE KYJbTYPOW aKTUBHOT'O UCIOJIb30BAaHUS PA3IUYHBIX TOUCKOBBIX CUCTEM,
CaMOCTOATENLHO BBIOUPATh ONTUMATBHYIO (pOopMy TMpecTaBiIeHUsT HHPOPMALIUUA U
WUTIOCTPUPOBATh pEIIAEMbIE 3a7a4d HECJIOKHBIMU CXEMaMH, JrharpaMmamu,
apyrumu popmamu rpaduKi U KX KOMOMHALUSAMY;

YMEHUE UCIOJIb30BaTh MW AaHAJIM3UpoBaTh B Ipolecce y4yeOHOH U
MCCJIEI0BATENbCKON JeATEIbHOCTH MHPOPMALMIO O BIUSHUU MPOMBIIUIEHHOCTH,
CEJIbCKOTO XO3SIIICTBA M TPAHCIIOPTA HA COCTOSHUE OKPY’KAIOIIEH MPUPOIHOM
Cpellbl.

KoMMyHUKaTHBHBIC YHHBEpPCAJIbHbIE Y4eOHbIE 1eHCTBHS:

YMEHHS 3aJlaBaTh BOIpPOCHI (B XOJe Juaiora W (WIM) JHUCKYCCUHU) TIO
CyHUIeCTBY  OOCYXTaeMoil  TeMbl, (OpPMYIUPOBAaTH CBOU  IPEIJIOKCHHUS
OTHOCHUTEIBHO BBIITOJIHEHMSI IPEJI0KEHHOM 3aauH;

YMEHHSI ~ TPEICTaBIATh  IMOJY4YEHHBbIE  pe3yJabTaThl  [O3HABATEIbHOU
NESTEIbBHOCTY B YCTHBIX W THCBMEHHBIX TEKCTax; JielaTh IPE3eHTAaLUI0
pe3yJabTaTOB BBIMOJIHEHUS XHMUYECKOTO 3KCIEpUMEHTa (J1abopaTOPHOTO OIbITa,
1ab0paTOpHOI pabOTHI O UCCIIEIOBAHUIO CBOMCTB BEILIECTB, Y4€OHOTO MTPOEKTA);

yMEHUSI y4eOHOro COTPYAHMYECTBA CO CBEPCTHUKAMU B COBMECTHOM
MO3HABATEIbHOM W MCCJIEIOBATEIbCKOM  JACSATENBbHOCTH  MpPU  pPELICHUU
BO3HMKAIOIIMX TPOOJIeM Ha OCHOBE Yy4y€Ta OOIIMX HHTEPECOB M COTrJIaCOBAHUS
no3uuui (00cyxaeHusi, OOMEH MHEHMSIMH, «MO3TOBBIE IITYPMbI», KOOpPIUHAIUS
COBMECTHBIX JCHCTBUHM, OINpEeAeIeHHEe KpPUTEPUEB IO OLEHKE KayecTBa
BBITIOJTHEHHOHN pabOTHI U ApyTHe).

Pery/siTuBHBbIe YHUBepPCaJbHbIEe YUeOHbIe AeiicTBUS:



YMEHUE CAMOCTOSATENIBHO ONPEENATh LENH JEATEIbHOCTH, MIAHUPOBATh,
OCYILECTBISAITh, KOHTPOIUPOBATh U MPU HEOOXOIUMOCTH KOPPEKTUPOBATH CBOIO
JeSITEIbHOCTD, BEIOMpaATh Hanboee 3peKTUBHbBIE CIIOCOOBI PEIICHUsI YUYECOHBIX U
ITO3HABATENIBHBIX 33/1a4, CaMOCTOATENIBHO COCTABJIATH WIH KOPPEKTUPOBATH
IIPEUIOKEHHBIA AJITOPUTM  JIEVCTBUUA IIPU BBINOJHEHUM 33JaHAA C Y4ETOM
NOJIYYEHHUsS] HOBBIX 3HAHUU 00 M3y4aeMbIX OOBEKTaX — BEIIECTBAX M PEAKLMSIX,
OLICHUBATH COOTBETCTBHUE IIOJYYECHHOIO PE3yJbTaTa 3asBICHHOM LEJIH, YMEHHUE
MCIIOJIb30BaTh U aHAJIM3UPOBATh KOHTEKCTHI, IPEIJIaracMbl€ B YCIOBUHU 3aJaHUMN.

HPEAMETHBIE PE3YJIBTATBI

B cocraBe mnpeaMETHBIX pPE3yNbTaTOB IO OCBOCHHUIO 0053aTE€IBLHOTO
coJlep>KaHus, YCTAHOBJIEHHOTO JaHHOM denepaibHOM pabodeil mnporpaMMoH,
BBIICJISIIOT: OCBOCHHBIE OOYYaIOIIMMUCS HAay4YHbIE 3HAHUSA, YMEHHUS U CIOCOObI
JNEUCTBUN, crnenupuyecKkue il MpeAMETHOW obmactu «XUMHS», BUJbI
JNEATEIBHOCTH O  IOJYYEHUI0O HOBOIO 3HAaHMS, €r0  HHTEPIPETalNH,
peoOpa30BaHUIO U MPUMEHEHHUIO B PA3JIMYHBIX YUEOHBIX U HOBBIX CUTYyaIUsX.

K xoH1y oOyuenus B 8 kiacce npeIMETHbIE PE3yNbTaThl HA 0a30BOM YPOBHE
JOJKHBI OTPaXkaTh CPOPMUPOBAHHOCTD Y OOYHAIOIINXCS YMEHU:
pacKphpIBaTh CMBICI OCHOBHBIX XHMHYECKMX MOHSATUH: aTOM, MOJEKYIa,
XUMUYECKUN JJIEMEHT, IIPOCTOE  BEIIECTBO, CIIOKHOE BEIIECTBO, CMECH
(omHOpOAHAST W HEOJHOPOJHAsI), BaJCHTHOCTb, OTHOCHTENIbHAs AaTOMHAas W
MOJIEKYJISIpHAsi Macca, KOJIMYECTBO BELIECTBA, MOJb, MOJISIPHAas Macca, MaccoBas
JIOJISI XUMUYECKOTO 3JIEMEHTA B COCIUHEHUU, MOJIAPHBIN 00BEM, OKCHJ, KUCIIOTA,
OCHOBAHME, COJIb, JJIEKTPOOTPULATEIBHOCTb, CTEIEHb OKUCJIEHUS, XUMHUYECKAs
peakius, KiacCu(pUKalus peakiuii: peakiui COSAMHECHHS, PEaKIIUN Pa3I0KEHUS,
peakuuu 3aMElIEHUs, peakluu OOMEHa, 5K30- M HHAOTEPMHUYECKHE PpEaAKIIUH,
TeI1oBOM A(PeKT peakuuu, SApO aToma, DJICKTPOHHBIM CJIOW aToma, aTOMHas
opOuTanb, paguyc aroMa, XHMHYECKas CBsI3b, INOJIApHAs W HENOJspHAs
KOBAJICHTHAs CBS3b, HOHHAS CBSI3b, NOH, KATHOH, aHWOH, PACTBOP, MacCOBAas JOJs
BelecTBa (IIPOLICHTHAsI KOHIIEHTpAIUs) B pacTBOPE;
WJUTIOCTPUPOBATH B3aMMOCBS3b OCHOBHBIX XUMHUUECKUX MOHATUM U IPUMEHSITh 3TH
MOHATHSI TIPU ONKMCAHUU BEILIECTB U UX MPEBPAIICHUN’;
WCITIOJIb30BAaTh XUMHUYECKYI0O CHUMBOJIUKY JJISi COCTaBlieHUs (OpMyJ BEIIECTB U
YPaBHEHUM XUMUUYECKUX PEAKLINM;
OTPEENATh BAJIEHTHOCTh ATOMOB JIEMEHTOB B OMHAPHBIX COCUHEHUSX, CTETICHb
OKHUCJICHUS] AJIEMEHTOB B OMHApHBIX COEIUHEHUSIX, MPUHAMJICKHOCTh BEIIECTB K
ONpeNeNEHHOMY KJIAcCy COEAMHEHMM 1o QopMynaM, BUJ XUMHYECKOU CBS3H
(KOBaJICHTHAs! U MOHHAs1) B HEOPraHUYECKUX COCIMHEHUSIX;
packpeiBath  cMmbicn  Ilepuommueckoro  3akona JI. WM.  Menneneesa:
JEMOHCTPUPOBaTh  MOHMMAHHME  MEPUOJWYECKOM  3aBHCHUMOCTH  CBOMCTB
XUMUYECKUX 3JIEMEHTOB OT HUX MMOJOKeHusa B llepuoguueckoil cucreme, 3aKOHOB
COXpPAaHEHHMSI MacChl BEIIECTB, IOCTOSHCTBA COCTaBa, ATOMHO-MOJIEKYJISPHOIO
Y4E€HUs, 3aKOHAa ABOTAIpO;
ONMKCHIBATh U XapakTepHu3oBaTh TabiuMuHyro ¢opmy [lepuonnueckoir cucTeMsl
XUMHUYECKUX AJIEMEHTOB: Pa3jinyaTh MOHATHUS «TJIaBHAs MOArpymnmna (A-rpynmna)» u
«moboynast moarpynna (b-rpynma)», manbie U OoJblINe MEPUOABI, COOTHOCHUTH
o0oO3HaueHHUs, KOTOpble wuMeroTcss B Tabmuue «llepuoguueckas cucrema
xuMu4eckux 3ieMeHToB [[. M. MeHnneneeBa» C 4YHCIOBBIMU XapaKTEPUCTUKAMHU



CTPOCHHSI aTOMOB XMMHUYECKHUX DJIEMEHTOB (COCTaB W 3apsj siapa, oOIIee YHCIIOo
3JIEKTPOHOB U PaCIpeie]ICHUE UX 110 3JIEKTPOHHBIM CIIOSIM);

KJIACCU(PUIIMPOBATh  XMMHYECKHE  JJIEMEHTBhl, HEOpraHMYeCKHe BEIIeCTBa,
XUMHUYECKHUE PEaKiuu (10 YHCIy U COCTaBy YYaCTBYIOUIUX B PEAKIIUU BEIIECTB, 1O
TeroBoMy 3G (heKTy);

XapaKTepu30BaTh (OMUCHIBATH) OOIINE XUMUYECKHE CBOMCTBA BEIIECTB PA3INYHBIX
KJIAaCCOB, TOATBEP)KAas OMNHMCAHUE TMPUMEpPaMH MOJIEKYJSIPHBIX ypaBHEHHIA
COOTBETCTBYIOIIUX XUMUYECKUX PEaKIINi;

IPOTHO3UPOBATh CBOMCTBA BEIIECTB B 3aBUCMOCTH OT UX KQUE€CTBEHHOTO COCTAaBa,
BO3MOXKHOCTH MPOTEKAHUS XUMHUUECKHUX MPEBPAIICHUN B Pa3IMYHBIX YCIOBHSIX;
BBIUUCIISTh OTHOCHUTEIBHYIO MOJIEKYJSIPHYIO W MOJISIPHYIO MAacChl BEILECTB,
MacCOBYIO JIOJI0 XMMHYECKOTO 3JIEMEHTa Mo (hopMylie COeIuHEHHs, MacCOBYIO
JIOJII0 BEIIECTBA B PacTBOpPE, MPOBOJIUTH PAcCUEThl MO YPABHEHHIO XUMHYECKON
peakuuu;

MPUMEHSITh OCHOBHBIC OIIEpAllUd MBICIUTEIIBHOM JICATEILHOCTH — aHaIu3 H
CUHTE3, CpaBHEHHUE, 0000IIeHNE, CUCTEeMAaTU3aluI0, KIIacCU(UKAIMIO, BhISIBICHUE
MPUYUHHO-CJICACTBEHHBIX CBSI3¢M — I  M3YYCHHS CBOWCTB BEIIECTB U

XUMHUUYECKUX PEaKIUi, €CTECTBEHHO-HAYyUHbIC METOAbl MTO3HAHUSI — HAOJIOJICHHUE,
U3MEpPEHUE, MOACIUPOBAHUE, IKCIIEPUMEHT (PEAJIbHBIM U MBICIICHHBIN );
CJIeI0OBaTh MPAaBWIAM IIOJIb30BAHUS XHMMHUYECKOW MOCYAOW M JaOOpaTOPHBIM
00OpyZI0BaHUEM, a TaKXKe MpaBUiaM OOpaIlleHHs ¢ BEIIECTBAMU B COOTBETCTBUU C
WHCTPYKIIUSIMA 110 BBIMOJHEHUIO JTAOOPATOPHBIX XUMHUYECKHX OIBITOB TIO
MOJIYYCHUIO U COOMpaHUIO Tra3000pa3HbIX BEHIECTB (BOJIOpPOJA M KHUCIOPOJA),
IIPUTOTOBJICHUIO PACTBOPOB C OIPEIEIEHHOM MacCOBOM IOJIEH PacTBOPEHHOIO
BEILIECTBA, IUIAHUPOBaTh MW MPOBOJAUTh XHUMHUYECKHE DSKCIIEPUMEHTBI IO
pacrio3HaBaHUIO PACTBOPOB IIEJOYEH W KHUCJIOT C TOMOIIBIO HHIUKATOPOB
(ytakmyc, dheHondraient, METUIOPAHXK U JIPYTHUE).

K xoHiy o0yuenus B 9 kjiacce npeaMeTHbIe pe3yJIbTaThl HA 0230BOM YPOBHE
JIOJKHBI OTpaXkaTh C(OOPMUPOBAHHOCTH Y 00YUYAIOIINXCS YMEHUM:
pPacKpbIBaTh CMBICII OCHOBHBIX XUMUUYECKUX TOHSTHH: XUMUYECKHH DJIEMEHT,
aToM, MOJIEKyJa, MOH, KaTUOH, aHWOH, MPOCTOE BEILIECTBO, CIOKHOE BEIIECTBO,
BAJICHTHOCTb, 3JICKTPOOTPHULIATEIBHOCTh, CTEIEHb OKHUCICHUS, XUMHUYECKas
peaxius, XuMUYECKast CBSI3b, TETIIOBOM d(PPEKT peakiuu, MOJIb, MOJISIPHBIA 00BEM,
pacTBOp, DJIEKTPOJUTHI, HEDIEKTPOJUTHI, SIEKTPOJIUTUYECKAS IHCCOLMAIUS,
peakiuu MOHHOTO OOMEHa, KaTaln3aTop, XMMUYECKOe paBHOBECHE, OOpaTUMbIC U
HEeoOpaTUMBbIE peakIuu, OKHCIIUTEbHO-BOCCTAaHOBUTEILHBIC peaKkIuu,
OKHCIIUTENIb, BOCCTAHOBUTEIb, OKHUCICHME M BOCCTAHOBJICHHE, AaJUIOTPOIHS,
aM(pOTEepHOCTh, XHUMHYECKasi CBS3b (KOBAJCHTHAas, HWOHHAs, METaJUInuecKas),
KpUCTAJUTMYECKasi pemérka, KOppo3us METaIoOB, CILJIaBbl, CKOPOCTh XMMHUYECKOU
peakiuu, npeaenbHo gomyctumas konuentpauus [1JIK BemecTsa;
WUTIOCTPUPOBATH B3aUMOCBS3b OCHOBHBIX XUMUYECKUX TOHITHN U TPUMEHSTH 3TH
MOHATHUSI IPU ONKMCAHUU BEILIECTB U UX MPEBPAIICHUN’;
WCITOJIb30BAaTh XUMHUYECKYI0O CHMBOJIUKY MJISI COCTaBJieHUS (POpMyIN BEIIECTB U
YPaBHEHUN XUMHUYECKUX PEAKIIUN;
ONpPENENATh BAJIEHTHOCTh U CTENEHb OKUCIEHUS XHUMHUYECKHX DSJIEMEHTOB B
COEJIMHEHUSX Pa3IUYHOr0 COCTaBa, MPUHAMJIEKHOCTh BEUIECTB K ONpPEACIEHHOMY
KJIAacCy COEAMHEHW 1o ¢dopmyiaM, BHJA XHMHUYECKOW CBsI3M (KOBaJiEeHTHas,
WOHHAs, METAJUIMYECKAs)) B HEOPraHMYECKUX COEAUHEHUSIX, 3apsA]l HOHA IO



XUMHUYECKON (hopmyre, XapakTep CpeAbl B BOJHBIX PAacTBOpPax HEOPTraHMYECKHX
COEMHEHHM, TUI KPUCTAJUIMYECKON PEIIETKY KOHKPETHOTO BEIECTBA,;
packpeiBath cMbIci  [lepmogmueckoro 3akona J[. M. MenneneeBa wu
JEMOHCTPHUPOBATh €0 MOHHMMAaHUE: OIMUCHIBATh M XapaKTepU30BaTh TaOIMUHYIO
dopmy Ileproamueckoit cuCTEMbl XUMUYECKUX DJIEMEHTOB: Pa3inyaTh MOHSITHS
«raaBHas noArpynma (A-rpymnmna)» u «rmodounas noarpynna (b-rpynmna)y, mansie u
OoNbpIIME  TEPHOJIb, COOTHOCUTh O0O0O3HAYEHMs, KOTOpbIE HMEIOTCS B
NEePUOJIMYECKON TaOIMIE, C YUCIOBBIMH XapaKTEPUCTUKAMU CTPOCHHUS aTOMOB
XUMUYECKUX BJEMEHTOB (COCTaB W 3apsij sjpa, oO0Ilee YUCIO AJIEKTPOHOB U
pacrpeiesieHue UX IO 3JIEKTPOHHBIM CIIOSIM), OOBSICHATH OOIIUE 3aKOHOMEPHOCTHU
B U3MEHEHUU CBOICTB JIEMEHTOB U MX COCJIMHEHUN B MpeEJesiax MallbIX MEpUOIOB
Y TJIaBHBIX MOATPYIII C YYETOM CTPOSHHS MX aTOMOB;

KJIACCU(PUIIMPOBAT,  XUMHUYECKHE DJIEMEHTHI, HEOPraHHMYeCKHe  BEIIeCTBa,
XUMHYECKHUE PEakiuu (M0 YHCITy U COCTaBy YYaCTBYIOUIUX B PEAKIIUU BEIIECTB, IO
TEIUIOBOMY 3(deKkTy, Mo HM3MEHEHUIO CTENEHEM OKHUCIEHUS XUMHUYECKHUX
DIIEMEHTOB);

XapaKTepu30BaTh (OMHUCHIBATh) OOIIME U cHeqU(pUUYECKE XUMUYECKHE CBOWCTBA
NPOCTBIX M CIOXKHBIX  BEIIECTB, TMOATBEPXKIas OINUCAHUE MpUMEpaMu
MOJIEKYJIIPHBIX U HOHHBIX YPABHEHUM COOTBETCTBYIOIIUX XUMUUYECKUX PEAKIIN;
COCTaBIISITh ypPaBHEHUS AJIEKTPOIUTHUYECKON IUCCOIMAIMN KHUCIIOT, IIeJIo4Yell u
COJIEH, TIOJIHBIE ¥ COKPAILIEHHBIE YPABHEHUS PEAKIMIA HOHHOTO OOMEHA, YpaBHEHUS
peaxiuii, TMOATBEPXAAIOIINX CYIIECTBOBAHWE TEHETUYECKOW CBA3H MEXKIY
BEIIECTBAMH PA3JIMYHBIX KJIACCOB,

pacKpbIBaTh CYIIHOCTb OKUCIUTEIbHO-BOCCTAHOBUTEIbHBIX PEAKIIMNA TOCPEICTBOM
COCTaBJICHUSI 3JIEKTPOHHOr0 OanaHca ITHX PEeaKIuii;

IPOrHO3UPOBAaTh CBOWCTBA BELIECTB B 3aBUCHUMOCTH OT UX CTPOEHUS,
BO3MOXKHOCTH MPOTEKAHUSI XUMHUYECKHUX MIPEBPAIICHUN B Pa3IMUHBIX YCIOBHSIX;
BBIUUCIIATh OTHOCHUTEIBHYIO MOJICKYJSIDHYIO W MOJISIPHYIO MacChl BEIECTB,
MacCOBYIO JOJI0 XHMHUYECKOTO JJIEMEHTa MO (QopMyJie COSCAMHEHUS, MAaCCOBYIO
JIOJII0 BEIIECTBA B PacTBOpPE, MPOBOJIUTH PACUEThl MO YPABHEHHMIO XUMHUYECKON
peakuuu;

coOMoaTh MpaBWiIa TMOJB30BaHUS XHUMHMUYECKOH mMocynoil u 1abopaTopHBIM
00OpyIOBaHUEM, a TaKXe MpaBuiia 0OpallleHUsl C BEIIECTBAMU B COOTBETCTBHUHU C
WHCTPYKIIMSAMH TI0 BBIMOJTHEHUIO JTA0OPATOPHBIX XHMHUYECKUX OIBITOB TIO
MOJIYYEHHUIO U COOMPaHUIO ra3000pa3HbIX BEMIECTB (AMMHAKa U YIIEKUCIIOTO Ta3a);
NPOBOJANTH PEAKIMH, TOATBEPKAAMOIINE KAadeCTBEHHBI COCTaB Pa3TMYHBIX
BEIIIECTB: PACMO3HABAThH OMBITHBIM MyTEM XJIOPHI-, OpOMHII-, HOIUI-, KapOOoHAT-,
docdar-, cwimmkar-, cynbdar-, THUIPOKCUI-HOHBI, KaTUOHHI aMMOHHS M HOHBI
M3YYEHHBIX METAJUIOB, MPUCYTCTBYIOIMINE B BOJHBIX PAacTBOpPaX HEOPTaHUYECKHUX
BEIIIECTB;

IPUMEHATH OCHOBHBIE OIEPAllMd MBICIUTENBHON NEATeTbHOCTH — aHalu3 U
CUHTE3, CpaBHEHHE, O0000IIeHHe, CHCTeMaTH3allMi0, BBISIBICHHE MPUYUHHO-
CJIEJICTBEHHBIX CBSI3€W — JJI1 U3YUYEHHsI CBOMCTB BEUIECTB U XUMHUYECKUX PEaKIUH,
€CTECTBEHHO-HAYYHbIE  METOAbl MO3HAaHUA —  HAOJIOJEHUE, U3MEpEHHUeE,
MOJICJIUPOBAHUE, IKCIEPUMEHT (PEaibHbI U MBICICHHBIN).



TEMATHYECKOE IINTAHUPOBAHHUE

9 KIIACC
KounuecTBo yacon DJIeKTPOHHbIE
Ne HaumeHoBanue pa3aesioB U TeM (uu¢posbie)
n/n NPOrpaMMblI Bcero Kourpoaburie Tpakriieckue oOpa3oBaTeJIbHbIE
padoThI patéoTbI pecypeb
Paznen 1. BemecTBO 1 XMMHUYECKHE PEeAKIIUA
11 [ToBTOpEeHue u yriayOieHrne 3HaHU bubmorexa [JOK
' OCHOBHBIX Pa3JIejioB Kypca 8 kiacca 0 https://m.edsoo.ru/7f41a636

12 OCHOBHBIEC 3aKOHOMEPHOCTH 4 bu6mmoreka [JOK
XHUMHAYECKHX PEaKIUii https://m.edsoo.ru/7f41a636

13 DJIEKTPOIUTAYECKAS JUCCOLIHAITS. 3 1 bubmmoreka [JOK
XUMUYECKUE PEaKIUU B PacTBOpax https://m.edsoo.ru/7f41a636

Wroro no pazneny 12

Pa3znea 2. HemeTausibl U MX COeIMHEHUS

21 OO6m1as xapakTepUCTUKAa XUMUUYECKUX 2 1 bubmoreka [JOK
aneMeHToB VIIA-rpymnmebl. ["anoreHsl https://m.edsoo.ru/7f41a636
OO611ast xapaKTepUCTUKAa XUMUYECKUX

2.2 3ne§eHT01£ V|AI-)prHHI>I. Cepau eé 3 bubmorexa LOK

COCIUHCHUA

OO01mas XxapakTepucTUKa XUMUIECKIX
2.3 anemMeHTOB VA-rpynmnsl. A30T, 4
dbocdhop u ux coenuHEHUs

OO1ast xapakTepuCcTUKa XUMUYECKIX
2.4 anemeHTOB |V A-rpynmsl. Yriaeposa u 4 1
KPEMHHI U UX COCTUHEHUS

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

bu6moreka [JOK
https://m.edsoo.ru/7f41a636

bu6moreka IJOK
https://m.edso00.ru/7f41a636

Htoro no pazaeny 13



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

Pa3nen 3. Mera/LIbl M UX COCAUHEHUSA

. bu6mmoreka IJOK
3.1 Obmue CROHCTBA METAILIOR 1 https://m.edscli).ru/7f41a636
Baxneiimme MeTalibl U UX 3 bubmmoreka [JOK
COCIMHEHUS https://m.edsoo.ru/7f41a636
Htoro no pasneny 9
Pa3znen 4. XuMus u okpy:kaonias cpeaa
41 BemecTBa u MaTepuaisl B )KU3HU 0 bubmmoreka [JOK
YeoBeKa https://m.edsoo.ru/7f41a636
Htoro mo pazaeny 0
PeszepBHOE Bpems 0 bubmorexa LIOK
https://m.edsoo.ru/7f41a636
OBILIEE KOJIMYECTBO YACOB I10 34

[TPOIPAMME



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

HOYPOYHOE IINTAHUPOBAHHUE

8 KUIIACC
No KoJsmnuyecTBo yacos Jara DJIeKTPpOHHBIe HU(POBBIE
. Tema ypoka Konrpoabnbie IlpakTuyeckue o0pa3oBaTe/ibHbIE
n/n Bcero U3Y4EeHUA
padoThI padéoTbI pecypchbl

L s weronesa Ton 1 buGmiorexa LIOK

' https://m.edsoo.ru/ff0d210c

BCIIECTBA

5 [TonsTue o MeToax 1 bu6mmoreka IJOK
TIO3HAHUS B XUMHUH https://m.edsoo.ru/ff0d227e
[Ipaktrueckas padora Ne 1

3 aboparopum n e ) ubmorera LIOK

https://m.edsoo.ru/ff0d23dc
oOpartieHus ¢ 1abopaTOPHLIM
000pyT0BaHUEM)

4 YucTele BemnecTBa U CMECH. 1 bubmoreka IIOK
CriocoOBbI pa3enieHus cMecei https://m.edsoo.ru/ff0d26ca
[Tpaktrueckas pabora No 2

5 «Paznenenne cmeceit (Ha 1 bubmuotexa [JOK
pUMepe OYUCTKU https://m.edsoo.ru/ff0d28c8
MOBAPEHHOU COJIM )»

bu6mmoreka IJOK
©  ATOMBI M MOTEKYJIbI . https://m.edsoo.ru/ff0d2a6c
[ e Buorera LOK
https://m.edsoo.ru/ff0d2be8
XUMHUYECKUX IJIEMEHTOB
8 [IpocThie U CIIOKHBIE 1 butmoreka [JOK



https://m.edsoo.ru/ff0d210c
https://m.edsoo.ru/ff0d227e
https://m.edsoo.ru/ff0d23dc
https://m.edsoo.ru/ff0d26ca
https://m.edsoo.ru/ff0d28c8
https://m.edsoo.ru/ff0d2a6c
https://m.edsoo.ru/ff0d2be8

BEIICCTBA https://m.edsoo.ru/ff0d2a6c¢c
9 ATOMHO-MOJIEKYJISIPHOE bu6moreka [IOK
ydeHHe https://m.edsoo.ru/ff0d2d50
3aKO0H IMOCTOSIHCTBA COCTaBa
1o |fomeers Xuametes B o 10K
' https://m.edsoo.ru/ff0d2eae
ATOMOB XUMHUYCCKHUX
3JIEMCHTOB
1L vacen Omocmrenseas Bumorexa LIOK
' https://m.edsoo.ru/ff0d323c
MOJICKYJISIpHAs Macca
12 MaccoBas 10151 XUMHYECKOTO bubmmoteka IIOK
DJIEMEHTA B COCIMHEHNH https://m.edsoo.ru/ff0d350c
13 KomnuectBo BemecTBa. MoJib. bubmoreka [IOK
MossipHast macca https://m.edsoo.ru/ff0d5230
(o | Do e Sutmoress LOK
' https://m.edsoo.ru/ff0d37fa
peakuus
15 E}f:;;caal;ﬂng )}(’I(/:IJI-\I/I(I)/I%II/::KI/IX bubmorexa ITIOK
y https://m.edsoo.ru/ff0d3al6
peakiui
1o | ot conptn s B 10K
' https://m.edsoo.ru/ff0d3b88
YpaBHEHUA
Brrancnenusa KOJIMYECTBA,
17  MAcchl BENIECTBA 110 bu6mmoreka IJOK

YPaBHEHUSIM XUMHUYECKUX
peakiuii

https://m.edsoo.ru/ff0d5708



https://m.edsoo.ru/ff0d2a6c
https://m.edsoo.ru/ff0d2d50
https://m.edsoo.ru/ff0d2eae
https://m.edsoo.ru/ff0d323c
https://m.edsoo.ru/ff0d350c
https://m.edsoo.ru/ff0d5230
https://m.edsoo.ru/ff0d37fa
https://m.edsoo.ru/ff0d3a16
https://m.edsoo.ru/ff0d3b88
https://m.edsoo.ru/ff0d5708

KnaccmanauI/m XUMHUYCCKHX

peakiuii (CoeuHeHuUs],

bubmoreka [JOK

18 pa3JIoKEeHUS, 3aMEIICHUS, https://m.edsoo.ru/ff0d3f34
oOMeHa)

M. B. JlIoMmoHOCOB —

19 YYEHBIN-OHIIUKIIOICIUCT. bu6mmoreka I{OK
O600menue n https://m.edsoo.ru/ff0d40c4
CHCTEeMaTH3aI1s 3HAHUM
KonTponsnas padora Nel mo

20 Teme I<)<BCIHCCTI])33 " BH6H_HOT6K3 HOK

https://m.edso0.ru/ff0d4290
XUMHYECKUE PEAKITAN
Bo3gyx — cmeck ra3os.

21 Cocras Bo3ayxa. Kucnopon bubmoreka [IOK
— 3JIEMEHT U MPOCTOE https://m.edsoo.ru/ff0d448e
BemiecTBo. O30H
du3nYECKre U XUMHUUECKHUE
CBOMCTBA KHCJIOpOAa

22  (peakiuu OKUCIICHUS, EH@I,HOTeKa HOK
roperue). [lonsTHE 00 ttps://m.edsoo.ru/ff0d4614
OKCHax
CriocoObI osTydeHusI

o3  Kucioposia B nabopaTopuu 1 bubmuotexa [JOK
HPOMBIIIICHHOCTH. https://m.edsoo.ru/ff0d497a
[IpumeHenune kuciaopoia
Tennooit a3 ekt

24 XMMHUYECKOUN peaKiuu, bubmoteka IIOK

IOHATHUC O TCPMOXUMHUYCCKOM

YPaBHCHHUH, DK30- U

https://m.edsoo.ru/ff0d4790



https://m.edsoo.ru/ff0d3f34
https://m.edsoo.ru/ff0d40c4
https://m.edsoo.ru/ff0d4290
https://m.edsoo.ru/ff0d448e
https://m.edsoo.ru/ff0d4614
https://m.edsoo.ru/ff0d497a
https://m.edsoo.ru/ff0d4790

OHAOTCPMHUUCCKUX PCAKIUAX

Tomnuso (HedTh, Yroib u
MeTaH). 3arpsi3HeHne

bu6mmoreka IJOK

25 BO3/yXa, CIIOCOOBI €ro https://m.edsoo.ru/ff0d4c4a
peA0TBpAIICHUS
[TpakTrueckas padorta Ne 3 o
og | TEME «Ilonyuyenue n bu6moreka [IOK
coOupaHue KUCI0Po/Ia, https://m.edsoo.ru/ff0d4ae2
M3yYE€HUE €T0 CBOMCTB
27 ]r?gggfooeﬂlaemaejéirce)m ! bubmorexa [OK
' https://m.edsoo.ru/ff0d4dd0
Haxoxnenue B npupose
| S o o B 10K
' https://m.edsoo.ru/ff0d4dd0
[Ipumenenue Bogopoaa
29 TloHsATHE O KHCIIOTaX M COJISIX bubmorexa [TOK
https://m.edsoo.ru/ff0d50d2
30 Crioco0Ob1 oJTydeHus butmoreka [JOK
BOZOPOJIa B JJaOOpaTOpUn https://m.edsoo.ru/ff0d4dd0
[Ipaktrueckast pabora Ne 4 o
3p  Teme «ITomyuenue n bubmuoteka [JOK
coOupaHue BOJ0po/a, https://m.edsoo.ru/ff0d4f42
V3y4YE€HUE €TI0 CBOMCTB)
32 MouisipHbIil 00BEM Ta30B. bubmuotexa [JOK
3akoH ABOrazpo https://m.edsoo.ru/ff0d542e
Brruucnenns o0néma, Bu6morexa I[OK
33  KoIMYeCTBa BEIIeCTBa ra3a Io

€ro U3BECTHOMY KOJIMYECTBY

https://m.edsoo.ru/ff0d55a0



https://m.edsoo.ru/ff0d4c4a
https://m.edsoo.ru/ff0d4ae2
https://m.edsoo.ru/ff0d4dd0
https://m.edsoo.ru/ff0d4dd0
https://m.edsoo.ru/ff0d50d2
https://m.edsoo.ru/ff0d4dd0
https://m.edsoo.ru/ff0d4f42
https://m.edsoo.ru/ff0d542e
https://m.edsoo.ru/ff0d55a0

BEIIIECTBA WU 00BEMY

Breruncienus 00bEMOB Ta30B
M0 YPAaBHEHUIO PEaKIIUK Ha

bu6mmoreka IJOK

34 OCHOBE 3aKOHA 00BEMHBIX https://m.edsoo.ru/ff0d5708
OTHOIIICHUM Ta30B
35 DOU3NICCKUE U XUMHICCKHUE bu6mmoreka IJOK
CBOMCTBA BOIBI https://m.edsoo.ru/ff0d587a
36 CoctaB ocHoBaHuil. [Tonsatue butmoreka [JOK
00 MHIUKATOpax https://m.edsoo.ru/ff0d59e2
Bopa kak pacTBOpHUTEIb.
37 E:}(I:;(I:]IJ,IIZ{;E;P@I pacTBOPHI bubmorexa I[IOK
‘ https://m.edsoo.ru/ff0d5b40
MaccoBas 10151 BellIeCTBa B
pacTBope
[Ipaktrueckast pabora Ne 5 o
3 pactmoptn ¢ onporertaofi BuSmuorexa LIOK
9 ¥ https://m.edsoo.ru/ff0d5eba
MAaCCOBOH J0IeH
PAaCTBOPEHHOTO BEIIECTBAY
KonTtponbshas padbora Ne2 1o
39 | rteme «Kucnopon. Bomopon budmiorexa LIOK
' ' https://m.edsoo.ru/ff0d6342
Bona»
o | oo o LOK
’ https://m.edsoo.ru/ff0d664e
HOMEHKJIaTypa
HonqueHHe Y XUMUYECKHUE Bu6morexa LIOK
41 | cBoOMCTBa KUCJIOTHBIX,

OCHOBHBIX M aM(OTEPHBIX

https://m.edsoo.ru/ff0d664e



https://m.edsoo.ru/ff0d5708
https://m.edsoo.ru/ff0d587a
https://m.edsoo.ru/ff0d59e2
https://m.edsoo.ru/ff0d5b40
https://m.edsoo.ru/ff0d5eba
https://m.edsoo.ru/ff0d6342
https://m.edsoo.ru/ff0d664e
https://m.edsoo.ru/ff0d664e

OKCHJIOB
OcHOBaHHUS: COCTaB,

bubmoreka [JOK

42  knaccuduKanys, https://m.edsoo.ru/ff0d67ca
HOMEHKJIaTypa
43 [Tonmy4yeHue u XUMHYECKHUE bu6moreka [IOK
CBOICTBA OCHOBAHMIA https://m.edsoo.ru/ff0d67ca
o | s o, o LOK
’ https://m.edsoo.ru/ff0dfee2
HOMEHKJIaTypa
45 [lony4yeHne U XUMUYECKHE bubmuoteka [JOK
CBOMCTBA KHCIIOT https://m.edsoo.ru/ff0dfee2
Comnu (cpenHue):
4g HOMCHKIaTypa, CITOCOOBI bu6moreka IJOK
TIOJTYYCHHUS, XUMUICCKHE https://m.edsoo.ru/00ad9474
CBOMCTBaA
[TpakTuueckas padota Ne 6.
Pemenue
47  OKCHCPHMEHTAIBHBIX 3314 bubmuoteka [JOK
1o TeMe «OCHOBHBIE KJIACCHI https://m.edsoo.ru/00ad9b7c
HEOPTaHUYECCKUX
COCIUHCHUI
18 1omccmmn neoprammaccm, Bu6morera LIOK
. https://m.edsoo.ru/00ad9a50
COEIMHEHUI
49 O06o00111eH1E U bubmoteka IIOK
CHUCTEMATHU3ALIMS 3HAHUIH https://m.edsoo.ru/00ad9ch2
50 KonTtponbshas pabora Ne3 1o bubmuotexa [JOK

TeMme "OCHOBHBIE KJIACChI

https://m.edsoo.ru/00ad9ela



https://m.edsoo.ru/ff0d67ca
https://m.edsoo.ru/ff0d67ca
https://m.edsoo.ru/ff0dfee2
https://m.edsoo.ru/ff0dfee2
https://m.edsoo.ru/00ad9474
https://m.edsoo.ru/00ad9b7c
https://m.edsoo.ru/00ad9a50
https://m.edsoo.ru/00ad9cb2
https://m.edsoo.ru/00ad9e1a

HEOPTaHUYECKUX
coequHeHnin"

[IepBbI€ MONBITKHA
KJIaCCU(PUKALUU XUMUYECKUX

bubmoreka [JOK

o1 siieMeHToB. [TonsTHE O https://m.edsoo.ru/00ad9ffa
rpynmnax CXOAHBIX 3JIEMEHTOB
[lepronnyeckuil 3aKOH U

50 [lepnoguyeckas cucrema bubmuoteka [JOK
XUMUYECKUX 371eMeHToB Jl. . https://m.edsoo.ru/00ada52c
Menneneena

53 IIepuonsl, rpynimsl, bubnuotexa [JOK
TIOJITPYIIITBI https://m.edsoo.ru/00ada52c

54 Crtpoenue aromoB. CoctaB but6moreka [JOK
aTOMHBIX sijiep. M30TombI https://m.edsoo.ru/00ada342
CrpoeHne 2eKTPOHHBIX

55 000JI04eK aTOMOB 3JICMEHTOB bu6amoreka I{OK
[Mepuomuieckoii cuctemsl /. https://m.edsoo.ru/00adatbc
H. MenneneeBa
XapakTepuCcTHUKa

o | o sneusera Bumorera 0K

N https://m.edsoo.ru/00ada824

ITepuonnueckoii cucreme /1.
H. Menneneena
3nauenue [lepuoguueckoro
3aKOHA ISl pa3BUTHUSI HAYKH U

57  TPaKTHKH. II[) . MeHneJ}IleeB Bubimorera LIOK

— Y4€HBIH, Ie1aror u
rpakJIaHuH

https://m.edsoo.ru/00ada96e



https://m.edsoo.ru/00ad9ffa
https://m.edsoo.ru/00ada52c
https://m.edsoo.ru/00ada52c
https://m.edsoo.ru/00ada342
https://m.edsoo.ru/00ada6bc
https://m.edsoo.ru/00ada824
https://m.edsoo.ru/00ada96e

BJIGKTpOOTpI/IHaTCJ]BHOCTL

58 aTOMOB XMMHYECKHX 1 bubmiorexa LIOK
§ TOMEHTOR https://m.edsoo.ru/00adaab8
bubmoreka IIOK
59 MHoHnHas XUMHYECKas CBS3b 1 hitps://m.e dscI)_E).ru /00adac3d
60 KoBasieHTHas nonsipHast 1 bu6mmoreka [IOK
XUMUYECKasl CBI3b https://m.edsoo.ru/00adaab8
61 KoBaneHTHas HenoJsipHast 1 bubnuotexa [JOK
XUMHYECKAs CBSI3b https://m.edsoo.ru/00adaab9
bubmmoreka IIOK
62 | Cremenp oxmcicHm 1 https://m.edscl)lo.ru/OOadae28
63 OKHCIUTENIBHO- 1 bu6mmoreka IJOK
BOCCTAHOBHUTEIIbHBIC PCAKIIUN https://m.edsoo.ru/00adb076
64 OxucauTenu u 1 bubmoreka IIOK
BOCCTaHOBUTEIIH https://m.edsoo.ru/00adb076
65 roweiCrmoomemona. 1 Bumorexa LIOK
https://m.edsoo.ru/00adb486
XuMHUecKasi CBSI3b»
66 PesepBubiil ypok. O600111eHIE 1 bubmuotexa [JOK
W CUCTEeMaTu3alus 3HaHUI https://m.edsoo.ru/00adb33c
67 PesepBHblii ypok. O0001I€HNE 1 bubmuoteka [JOK
M CHCTEMATH3als 3HAaHUH https://m.edsoo.ru/00ad9cb2
68 PesepBHbiii ypok. O6001meHre 1 bubmuotexa [JOK
Y CHCTEMAaTH3alUs 3HAHUI https://m.edsoo.ru/ff0d61c6
OBIIEE KOJIMYECTBO HYACOB 68

[10 ITPOTPAMME



https://m.edsoo.ru/00adaab8
https://m.edsoo.ru/00adac34
https://m.edsoo.ru/00adaab8
https://m.edsoo.ru/00adaab9
https://m.edsoo.ru/00adae28
https://m.edsoo.ru/00adb076
https://m.edsoo.ru/00adb076
https://m.edsoo.ru/00adb486
https://m.edsoo.ru/00adb33c
https://m.edsoo.ru/00ad9cb2
https://m.edsoo.ru/ff0d61c6

9 KJIACC

No KoimnyecTBo yacoB Jara DJIeKTPpOHHBIe HU(POBLIE
. Tema ypoka Konrpoabnbie IIpakTuyeckme o0pa3oBaTe/bHbIE
n/n Bcero U3Y4EeHUA
padoThI patéoTbI pecypchbl
1 Egﬁilf{i%zﬁf;}(uuﬁ 1o 1 bubmorexa ITIOK
https://m.edsoo.ru/00adbcb0
pa3JIMYHBIM MPU3HAKAM
[TonsTue 0 ckOpoCcTH

5 XMMHUYECKOU pEaKIUU. 1 bubnuoteka [JOK
[ToHsITHE O TOMOTCHHBIX U https://m.edsoo.ru/00adbe9a
TETEPOTCHHBIX PEAKIIUSIX
[TonaTHE O XUMHUYECKOM
paBHOBecuU. DaKTOPHI,

3 BIIMSIOIIME HA CKOPOCTh 1 bubmuoteka [JOK
XUMHYECKOHN peakiuy U https://m.edsoo.ru/00adc28c
MOJIO’KEHUE XUMUYECKOTO
paBHOBECHS

4 g(i:ii?fl?)ii?éinme 1 bubmmorexa [TOK

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

5 anccowmum, Commen 1 buGmnoresa LIOK

' https://m.edsoo.ru/00adcd68
ci1a0ble 3JIEKTPOJIUTHI

6 HNonnbie ypaBHEHUS peaKLUi 1 bubmorexa I[IOK

https://m.edsoo.ru/00add448

7 XUMHYECKHE CBOMCTBA bubmoreka [IOK
KHCJIOT U OCHOBaHHI B CBETE https://m.edsoo.ru/00add5d8



https://m.edsoo.ru/00adbcb0
https://m.edsoo.ru/00adbe9a
https://m.edsoo.ru/00adc28c
https://m.edsoo.ru/00adcade
https://m.edsoo.ru/00adcd68
https://m.edsoo.ru/00add448
https://m.edsoo.ru/00add5d8

npeACcTaBIeHU 00
AIEKTPOTUTUICCKON
JIUCCOLMAHN

XUMHUYECKUE CBOUCTBA
COJIEU B CBETE

8 npeACcTaBIeHU 00 bubmiorexa LIOK
. https://m.edsoo.ru/00add8b2
ANEKTPOITUTUUECKON
JTUCCOLAALINHT
9 [TonsTHE O TUAPOIIU3E COJIEH bubamorexa IIOK
https://m.edsoo.ru/00add9d4
Kontponbnas padora Ne2 o
10 TeMe «INEKTPOTUTHIECKAS bubmuoreka [JOK
Iuccorranys. XUMUYECKHE https://m.edsoo.ru/00addecO
peaKIuu B pacTBOpPax»
OO6m1ast xapaKTepUCTHKA
rajoreHoB. XUMUYECKUE
CBOMCTBA Ha IIPUMEPE XJIOpa Bu6morexa LIOK
1 Xuoposozopon. Coras https://m.edsoo.ru/00adel104
KHCJIOTa, XUMUUECKHE
CBOKCTBA, MOJIyYEHUE,
MIPUMEHEHUE
Brruncnienns no ypaBHEHUSIM
12 XMMHUYECKUX PEAKIUH, €CIIN bubmuotexa [JOK

OJIMH U3 PEarcHTOB JlaH B
N30BITKE

https://m.edsoo.ru/00ade488



https://m.edsoo.ru/00add8b2
https://m.edsoo.ru/00add9d4
https://m.edsoo.ru/00addec0
https://m.edsoo.ru/00ade104
https://m.edsoo.ru/00ade488

13

OO611ast xapakTepucTHKa
aneMeHTOB VIA-rpyrmiibl
CepoBo10pO/I, CTPOCHHUE,
duznyecKue 1 XUMUIECKHE
CBOKMCTBA

bu6mmoreka IJOK
https://m.edsoo.ru/00ade64a

14

Oxkcupsl cepol. CepHas
KHUCIIOTa, (pU3nyeckue u
XUMHYECKUE CBOWCTBA,
MIPUMEHEHUE

Brruncnenne maccoBoit 10yn
BBIXO/1a MPOJYKTA pEaKIuu

butmoreka [JOK
https://m.edsoo.ru/00adec8a

15

OO6mas xapaKTepUCTHKA
37eMeHTOB V A-TpyIIIIbL.
A30T, pacripoCTpaHEHUE B
npupoje, puzndeckue u
XMMHYECKHE CBONCTBA

bubmoreka IIOK
https://m.edsoo.ru/00adeeab

16

17

AMMHaK, ero Gpu3nNYecKue u
XMMHUYECKHE CBOMCTBA,
MOJy4EHUE U TPUMEHEHUE
A3oTHas KHUCJIoTa, €€
bu3uYeCKre 1 XUMUYECKUE
CBOMCTBA

bubmoreka IIOK
https://m.edsoo.ru/00adf004

bu6mmoreka IJOK
https://m.edso00.ru/00adf306

18

Hcnons30BaHne HUTPATOB U
COJIEM aMMOHUSI B KQUECTBE
MUHEPATBHBIX YIOOPEHUA.
XUMHYECKOE 3arpsA3HEHUE
OKPYKArOIIEH CPEBI
COEIMHEHUSIMH a30Ta

butmoreka [JOK
https://m.edsoo.ru/00adf518



https://m.edsoo.ru/00ade64a
https://m.edsoo.ru/00adec8a
https://m.edsoo.ru/00adeea6
https://m.edsoo.ru/00adf004
https://m.edsoo.ru/00adf306
https://m.edsoo.ru/00adf518

®docdop. Oxeun dhocdopa
(V) u pochopHas kuciora,

bubmoreka [JOK

19 Gu3ndecKrue 1 XUMHYECKUE https://m.edsoo.ru/00adf68a
CBONCTBA, MOJIy4eHUE
20 npmene Grmmenen Bu6morexa LIOK
’ . https://m.edsoo.ru/00adfd9c
XHUMHYECKHE CBOMCTBA
Okcunael yriepoaa, ux
21| eacionma, Deononmectne. Bi6orexa LIOK
' https://m.edsoo.ru/00adfebe
po0JIeMBbl, CBSI3aHHBIC C
okcuaoM yrieposa (1V)
22 VroabpHas KMCIIOTa U €€ COIn bubmorexa LOK
https://m.edso0.ru/00ae006c¢
ITepBoHaYanbHBIC TTOHATHS
N oot Bumores 110K
https://m.edsoo.ru/00ae080a
yriepoaa
Kpemnuii u ero coennHenus
KonTtpoawsnas padoTa Ne3 1o
24 Teme «Baxneimme bu6mmoreka IJOK
HEMETAJUIBI U UX https://m.edsoo.ru/00ae0el8
COCIUHCHUS
OO6mas xapakTepuCcTHKa
XAMHYECKHUX DJIEMEHTOB — Bubmmorexa [JOK
25 METauIoB. MeTayindeckast

CBSI3b U METAJUIMYECKAsI
KpPUCTAJUIMYECKAs PELETKA.

https://m.edso0.ru/00ae103e



https://m.edsoo.ru/00adf68a
https://m.edsoo.ru/00adfd9c
https://m.edsoo.ru/00adfebe
https://m.edsoo.ru/00ae006c
https://m.edsoo.ru/00ae080a
https://m.edsoo.ru/00ae0e18
https://m.edsoo.ru/00ae103e

dusuueckue cBoOCTBA
METAJLIOB

XUMHYECKUE CBOMCTBA
METAJLIOB.

bubmoreka [JOK

26 DICKTPOXUMHUSCKUAN PSIJT https://m.edsoo.ru/00ae1156
HaIPsHKCHUN METasIoB
bu6mmoreka IJOK
21 Herotere meTanb https://m.edsoo.ru/00ae14b2
8 OKcuibl ¥ TUAPOKCUIBI butmoreka [JOK
HATPUS U KaJIus https://m.edsoo.ru/00ae14b2
[[lenouyno3eMebHbIC
29 x:‘;zfl;m — KB 1 bu6mmoreka IJOK
- https://m.edsoo.ru/00ae15e8
Baxmneiimme coefuHeHUs
KaJIbIUs
30 ﬁiﬁff: I/II{I/IIJG CBOICTBA bubmorexa IIOK
p https://m.edsoo.ru/00aelc64
OKCHJa U THIPOKCHUAA
bubmoreka IIOK
31 Keneso https://m.edsoo.ru/00ae1d86
2 commenesn (I n menea Bumiorera LIOK
(1) https://m.edsoo.ru/00ae35e6
Brruncnenns no ypaBHEHUSIM
XUMHYECKUX pEeaKIui, eciiu Bubmotexa [IOK
33 OJIVH W3 pEareHTOB JIaH B

M30BITKE WU COJEPIKUT
npuMecu. Beruucienust

https://m.edsoo0.ru/00ae1750



https://m.edsoo.ru/00ae1156
https://m.edsoo.ru/00ae14b2
https://m.edsoo.ru/00ae14b2
https://m.edsoo.ru/00ae15e8
https://m.edsoo.ru/00ae1c64
https://m.edsoo.ru/00ae1d86
https://m.edsoo.ru/00ae35e6
https://m.edsoo.ru/00ae1750

MaCcCOBOM JOJIM BBIXOa
POJIYKTa PEAKIIUH

34

KonTponbnas padota Ne4 mo
TteMe «BaxHelme MeTayuibl
1 UX COCIUHECHUS

OBIIEE KOJIMYECTBO YACOB
[10 [TIPOI'PAMME

1
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YYEBHO-METOANYECKOE OBECIIEYEHHUE OBPA30BATEJIBHOI'O
INPOLECCA

OBA3SATEJIBHBIE YUYEBHBIE MATEPUAJIBI JIJIS1 YYEHUKA

» Xumus, 9 knacc/ Pymsurtuc I'.E., ®enpaman @.I°. AkiimonepHoe o0I1ecTBO
«3narensctBO «IIpocBenienre»

» Xumusi: 8-i kiacc: 6a30BbIl YPOBEHb: YUECOHUK; 5-€¢ U3aHue, TlepepadoTaHHOE,
8 kiacc/ I'abpuensn O.C., Octpoymos U.I'., CnaaxoB C.A. AKIIMOHEpHOE
obmectBo «M3aatenbeTBo «IIpocBemenne»

METOJIUYECKHUE MATEPHUAJIBI JIJI51 YUUTEJISA

dI'OC OOO: popmupoBaHre METAIPEIMETHBIX YMEHUI HA YPOKAX XUMHH : §
KJIacc : 1uaakTuyeckoe nocoodue / aBt.-coct. T.B. lllanaposa, C.O. Haiinénsiiena,
M.IO.Kanyruna, JI.B. Mopo3zosa, E.H. Banenko 2019 r.

dI'OC O0O0: popmupoBaHre MeTaPEeIMETHBIX YMEHUN HA YPOKAX XUMHUH : 9
KJIacC : IUJIaKTHYeCKoe rmocooue C mpuiaoxkenrueM Ha CD / aBT.-cocT.
M.IO.Kanyruna, E.B.Kortosa, JI.B.Mopo3zoga, C.2.Halinénsimena, T.B.I1lanaposa
2019 .

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH
UHTEPHET

http://www.chemnet.ru I'azera « Xumusi» u caliT 1utst yautens «51 uay Ha ypok
XUMHH»

http://him.1september.ru Equnas xomtekuus LIOP: TIpeameTHas KouteKus
«XHAMUS»
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