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HOACHUTEJIBHAS 3AIIUCKA

[IporpaMma 1O XUMHUM Ha YPOBHE OCHOBHOTO 001Iero oOpa3oBaHUs
COCTaBJI€HA Ha OCHOBE TpeOOBaHUU K pe3yJbTaTaM OCBOCHHUS OCHOBHOM
o0pa3zoBaTeIbHOM MPOrpaMMbl OCHOBHOTO OOIIIETO 00pa30BaHMsl, TPEACTaBICHHBIX
B ®I'OC 00O, a Takke Ha OCHOBE (heaepalibHOI paboueil mporpaMMbl BOCITUTAHUS
U C Yy4€TOM KOHIEMIUMU TPEnojaBaHusi Y4yeOHOTO TIpeaMeTa «XHUMHUsS» B
oOpazoBaTenbHbIX Opranuzanusax Poccutickoit deneparuu.

[Iporpamma mo xumuu 1a€T TpEACTaBICHUE O ILEAX, OOIIeH cTpaTeruu
oOy4yeHUs, BOCHUTAHUS M PA3BUTUS OOYYAIONIUXCSA CPEICTBAMU Y4EeOHOTO
nmpeamera, yCTaHABIIMBACT o0s13aTenbHOe peaMEeTHOE CoJIepKaHue,
npeaycMaTpUBAET PACHPEACIICHHE €ro MO KjaccaM M CTPYKTYpUpOBaHUE TIO
pasienaM M TeMaM MPOTrpaMMbl IO XUMHUH, OINpPEIEseT KOJUYECTBEHHBIC U
KaueCTBEHHBIC XapaKTEePUCTUKHU COJICpKaHMS, PEKOMEHTYEeMYIO
MOCJICIOBATENIBHOCTh ~ M3YYCHUST XUMUHM C  Y4ETOM  MEXIPEAMETHBIX H
BHYTPUIIPEAMETHBIX  CBSI3€HM, JIOTMKM  y4eOHOro  MpoIlecca, BO3PACTHHIX
OCOOCHHOCTEH OOydYaroluxcsi, OMNpPEAeNIIeT BO3MOXHOCTH TIpeaMera s
peanuzanuu TpeOOBaHUI K pe3ysibTaTaM OCBOCHHS OCHOBHOM 00pa3oBaTelIbHOU
IporpaMMbl Ha YPOBHE OCHOBHOTO 001Iero oOpa3oBaHus, a Takke TpeOOBaHUH K
pe3ynbrataM oOy4YeHHs] XMMUHU Ha YPOBHE IeJeil u3ydeHus MmpeaMeTa U OCHOBHBIX
BUJIOB y4eOHO-TIO3HABATEIbHON JEeATEIbHOCTH OOYYaromIerocsi MO OCBOEHHUIO
y4eOHOTr0 coJiepKaHusl.

3HaHWE XHWMHUH CIY>)KHT OCHOBOW Juisi (OpPMHpPOBAHUS MHPOBO33PEHUS
oOy4aromierocsi, €ro MpeACTaBICHU O MaTepUATbHOM €IUHCTBE MHPA, BAKHYIO
poJib UrpatoT (QopMUpYEMble XUMHUEH MPECTABICHUS O B3aWMOIPEBPAIICHUAX
SHEPTrUM M 00 SBOJIIOIUHU BEIIECTB B MPUPOJE, O IMyTSAX PEIICHHS TI00ATbHBIX
mpoOJieM yCTOWYHMBOTO PAa3BUTHS UYEJIOBEUECTBA — CBHIPHEBOHM, SHEPrETUUCCKOM,
MUIIEBON M SKOJOTUYECKON 6€30MacHOCTH, TPOOIIEM 3PaBOOXPAHCHHUS.

N3yuyenne xumuu:

CIIOCOOCTBYET  peanu3allid  BO3MOXKHOCTEH  JJIi  CaMOpasBUTHS U
dbopMupoBaHUs KyJbTYPhl IUYHOCTH, €€ 00IIeH 1 ()YHKIIMOHAIBHOW I'PaMOTHOCTH;

BHOCUT BKJaJ B (OPMHUPOBAHUE MBIIUICHUS M TBOPUYECKUX CIOCOOHOCTEU
OoOydJarommxcs, HABBIKOB WX CaMOCTOSTENIBHOW Y4eOHOW  JIEeSITeIbHOCTH,
AKCHEPUMEHTAIBHBIX M HCCIIEIOBATENIbCKUX YMEHUN, HEOOXOAUMBIX KaK B
MOBCEIHEBHOM KM3HU, TaK U B TPO(DECCHOHATLHON IeITeTbHOCTH;

3HAKOMUT CO CHEUU(PUKONW HAyYHOTO MBIIUICHUS, 3aKIaJbIBAET OCHOBBI
LETIOCTHOTO B3TJIS/1a HA €IMHCTBO MPUPOJIbI U YEJIOBEKA, SBIISIETCS OTBETCTBEHHBIM
3TanoM B (POpMHUPOBAHUH €CTECTBEHHO--HAYYHON I'PAMOTHOCTH 00 y4aIOUIUXCS;



crocoOCTByeT (OPMHUPOBAHUIO IIEHHOCTHOT'O OTHOIIEHUS K E€CTECTBEHHO-
-HAYYHBIM 3HAHUAM, K IPUPOJE, K YEIOBEKY, BHOCUT CBOW BKJIaJ] B HKOJIOTUMYECKOE
oOpa3zoBaHue 00yUaOIINXCS.

JlanHble HampaBieHUsT B OOYyYEHHU XUMHUU OOECHEeUMBAIOTCS CHEUU(UKOM
colepkaHusl ~ ydyeOHOro  mpeameTa, KOTOpbIM  SBIAETCA  IEAaroruyecku
aJanTUPOBAaHHBIM OTpakeHHneM 0a30BOM HAYKH XMMHM Ha ONPENEIEHHOM JTarne eé
pa3BUTHSL.

Kypc xumMun Ha ypoBHE OCHOBHOTO OOLIEro oOpa3oBaHMsl OPUEHTHUPOBAH HA
OCBOCHHE OOYYaIOIIMMHKCS CHUCTEMbI MEPBOHAYAJIBHBIX MOHSITHI XUMHUHU, OCHOB
HEOPraHUYeCKOM XUMHUM U HEKOTOPHIX OTACJIBHBIX 3HAYUMBIX TOHSATHM
OpraHNYeCcKOM XUMUU.

CtpykTypa cojaepaHusi MporpaMMbl MO0 XUMUU c(PopMUpOBaHa Ha OCHOBE
CUCTEMHOro mnojaxonaa Kk e€ uzyudeHuto. CopepkaHue CKIIAJbIBAETCS U3 CUCTEMBI
HNOHSTHA O XUMUYECKOM DJIEMEHTE U BEIIECTBE U CUCTEMBI MOHATUNA O XUMHUYECKOM
peakuuu. OO0e d3TU CHCTEMBl CTPYKTYPHO OPraHU30BaHbl 10 MPUHIIMITY
MOCJIEIOBATENIBHOTO PA3BUTHS 3HAHUIM HA OCHOBE TEOPETUYECKUX MPEICTABICHUM
Pa3HOTO YPOBHS:

— aTOMHO--MOJIEKYJISIPHOTO YY€HHS KaK OCHOBBI BCETO €CTECTBO3HAHUS;

— Ilepnonnueckoro 3akoHa [[. 1. MeHeneeBa Kak OCHOBHOI'O 3aKOHA XUMUHU;

— YUYEHHUSI O CTPOEHUHU aTOMa U XUMHUYECKOU CBA3U;

— TpeacTaBiIeHUN 00 DIIEKTPOJMTHYECKOW JUCCOLMAIIMM BEIIEeCTB B
pacTBopax.

Teopernueckne 3HaHUSA pacCcMaTpPUBAIOTCS HAa OCHOBE ASMIUPHYECKU
MIOJIYYEHHBIX U OCMBICIICHHBIX (DaKTOB, Pa3BUBAIOTCS MOCIEAOBATENBHO OT OJHOTO
YPOBHS K IPYrOMY, BBITIOJHSS (DYHKIIMH OOBSICHEHUS ¥ IPOTHO3UPOBAHUS CBOMCTB,
CTPOEHHMS U BO3MOKHOCTEN MPAKTUYECKOTO IPUMEHEHHUS U MOIYYEHUS U3Y4aeMbIX
BEILECTB.

OcBoeHue mporpaMMbl IO XUMHU  CHOCOOCTBYeT  (OPMHUPOBAHUIO
MPEJCTABIEHUS] O XUMUYECKON COCTaBISAIOLIECH HAYYHOW KapTUHBI MUPA B JIOTHKE
€€ CHCTEMHOM NPUPOJIbl, HIEHHOCTHOIO OTHOILIEHUS K HAYyYHOMY 3HAHHMIO U METO/IaM
MO3HAHUS B Hayke. M3yueHune XUMHUU MPOUCXOAHUT C MPUBICYEHUEM 3HAHUU U3
paHee M3YyYEHHBIX Y4eOHBIX MpeameToB: «Okpyxarouuit mup», «buomorus. 5—7
Kiacce» u «dusnka. 7 knacey.

[Ipy wu3yyeHHH XUMHUHU MPOUCXOAUT (QOPMHUPOBAHHE 3HAHUM OCHOB
XUMHYECKOM HayKH KakK O0JacTH COBPEMEHHOI'O €CTECTBO3HAHUS, MPaKTHYECKOU
JEeSATENbHOCTH YEI0BEKA U KaK OJHOTO U3 KOMIIOHEHTOB MUPOBOM KyJIbTYpHbI. 3a/1a4a
y4eOHOro MpeaMeTa COCTOUT B (POPMUPOBAHUHM CHCTEMbl XUMHUYECKUX 3HAHUNA —
BOKHEUIINX (PAKTOB, MOHATHI, 3aKOHOB M TEOPETUUYECKUX MOJT0KEHUH, JOCTYIHBIX
00001IeHHIT MUPOBO33PEHUECKOI0 XapaKTepa, sI3blka HAyKH, B MPUOOLIEHUU K



HAyYHBIM METOJaM TIO3HAHUS MPH M3YYCHHUH BEIICCTB M XMMHYCCKUX PEAKIINi, B
(dbopMHUpPOBaHUY M PA3BUTHH ITO3HABATEIIBHBIX YMEHUN U X IPUMECHEHHUH B YI€OHO-
MO3HABATEIBLHON U y4eOHO-UCCIIEI0BATENbCKON E€ATEIbHOCTH, OCBOEHUU MPABUJI
0e30MmacHOro o0paIieHus ¢ BEIIECTBAMH B TTOBCETHEBHOM JKU3HHU.

[Ipy M3yyeHUM XMMHUM HAa YPOBHE OCHOBHOI'O OOIIEro 0Opa30BaHMs BaKHOE
3HaYEHUE MPUOOPENIN TaKUe LIEeJIH, KaK:

— (¢$opMUpOBaHHWE WHTEIUICKTYyaJbHO pA3BUTON JIMYHOCTH, TOTOBOM K
caM000pa30BaHUIO, COTPYAHHUYECTBY, CAMOCTOSITEILHOMY TPUHSATHIO DPEIICHUH,
CHIOCOOHO# alanTUPOBATHCS K OBICTPO MEHSIOMIMMCS YCIOBUSM KH3HHU;

— HampaBJICHHOCTh OOyYeHHs Ha CHUCTEMaTHYeCKOe TMPHOOIICHUE
O0yJaloIMXCs K CaMOCTOSITENIbHON TO3HABaTENbHOW JEATEeIbHOCTH, HAyYHBIM
METOJlaM TIO3HaHUs, (OPMHUPYIOIIUM MOTHBALMIO U PAa3BUTHE CIOCOOHOCTEH K
XHUMHWH;

— o0ecriedyeHne yCI0BUM, CTOCOOCTBYIOIIUX MPUOOPETECHUIO 00YUarOIUMUCS
OTbITa PAa3HOOOPA3HOU NEATEIHHOCTH, IMO3HAHWS W CaMOIIO3HAHUS, KITFOUEBBIX
HABBIKOB (KJTFOUEBBIX KOMIICTCHIUI), MMECIONIUX YHUBEpPCAJIbHOE 3HAUCHUC IS
Pa3IUYHBIX BUOB JICITCILHOCTH,

— ¢opmupoBaHue oOImIeH (QYHKIIMOHATBPHOW U E€CTECTBEHHO-HAYYHOM
rPaMOTHOCTH, B TOM 4YHCJI€ YMEHUW OOBACHATH W OLICHUBATh SIBICHUS
OKPYXAIOIEr0 MHpA, UCIOJIb3YsS 3HAHUS W ONBIT, IMOJYYCHHBIE MPU H3YYCHUH
XUMHH, IPUMEHATH UX MPU PEUICHUU MPOOJIeM B TOBCEIHEBHOM KU3HU U TPYIOBOM
NEeSITENBHOCTH;

— ¢opMmupoBaHHE y O0OYyYalOlUMXCS TYMaHHUCTUYECKUX OTHOIICHUH,
NOHUMAHHS 1EHHOCTH XHMHYECKHUX 3HAHUWU JJIs BBIPAOOTKH DKOJIOTUYECKH
11eJIeCO00pa3HOro TMOBEACHUSI B OBITY U TPYIAOBOW JACSATEIBHOCTH B IEIIX
COXPAaHEHHS CBOETO 3/I0POBbS U OKPYKAIOIIECH MPUPOTHOM Cpebl;

— pa3BUTHE MOTHBAIlMM K OOYYEHUIO, CIIOCOOHOCTEH K CaMOKOHTPOIIO M
CaMOBOCIIMTAHMIO HAa OCHOBE YCBOCHHS OOIIEUEIOBEYECKUX LIEHHOCTEH,
TOTOBHOCTH K OCO3HAHHOMY BBIOOpY MpOGuUis M HAMPaBICHHOCTH JaTbHEHUIIETO
o0yJeHHUS.

OO611ee uncio 4acoB, OTBEIEHHBIX /1T U3YUYCHHSI XUMHUH HA YPOBHE OCHOBHOTO
obmero oOpaszoBanus, coctaBiser 136 gacoB: B 8 kiacce — 68 yacoB (2 yaca B
HeJeno), B 9 kiacce — 68 yacoB (2 yaca B HEJENIO).



COIAEPKXAHUE OBYYEHUA

9 KUIIACC

BemecTBo 1 XUMHYeCKasl peaKkuus

ITepnonnueckuit 3akoH. Ilepuoanueckas cucrema XUMUYECKUX DIIEMEHTOB /l.
N. MenneneeBa. CTpoeHHE aTOMOB. 3aKOHOMEPHOCTH B H3MEHEHUU CBOWCTB
XUMHUYECKUX AIEMEHTOB NIEPBBIX TPEX NMEPUOJOB, KaJus, KAJIBLH U UX COCTUHEHUIN
B COOTBETCTBMM C TIOJIOKEHUEM »JJIeMEHTOB B llepuonnueckoil cucreme u
CTPOEHUEM UX ATOMOB.

CrpoeHue BemiecTBa: BHJBI XMUMHYECKOW CBSI3U. THIIBI KPUCTATIMYECKHAX
PEWETOK, 3aBUCHMOCTh CBOMCTB BEIIECTBA OT TUIIA KPUCTAJUNIMYECKON PEIIETKU U
BUJIa XUMUYECKOU CBSI3H.

Knaccudukanus 1 HOMEHKJIATypa HEOPraHUYECKUX BEIIECTB. XHUMHUYECKUE
CBOMCTBA BEILECTB, OTHOCSAIIMXCS K pa3Iu4YHbIM KJlaccaM HEOPraHUYECKUX
COEIMHEHUI, TEHETUYECKAs CBSI3b HEOPIraHUYECKHUX BEIIECTB.

Knaccudukanus XuMUYecKUX peakiuii Mo pa3iudHbIM MPU3HAKaM (110 YUCTY
U COCTaBy YYacTBYIOUIMX B PEAKIMU BEIIECTB, MO TEIIoBoMY 3(ddekrty, 1o
U3MEHEHMIO CTETICHEW OKUCJICHHUS XMMUYECKHX DJIEMEHTOB, MO OOpaTUMOCTHU, IO
YYaCTHIO KaTaJIn3aTopa). JK30- U dSHAOTEPMHUUYECKUE PEAKIUU, TEPMOXUMHUYECKUE
YPaBHEHHS.

[lonarue o ckopoctu xumuueckoi peakuuu. [loHsTne 00 0OpaTUMBIX U
HEOOPAaTUMBIX XUMHUYECKHX peakuusx. [IoHATHE O FOMOTE€HHBIX U T'€TE€pPOr€HHBIX
peakuuax. llonstue o xaranuse. [lorarue o xumuueckom pasHoBecuu. DakTOpHI,
BIUAIOIIME HA CKOPOCTh XHMMUYECKOM pPEaKIUU U IIOJOKEHUE XUMHUYECKOIO

pPaBHOBECHSL.
OKHUCITUTETPHO-BOCCTAHOBUTEIBHBIE  PEaKIMM,  AJIEKTPOHHBIM  OajaHc
OKHCJIUTEIBHO-BOCCTAHOBUTEIBHOU peaKLuu. CocraBnieHue YpaBHEHUU

OKHCIIUTEIbHO--BOCCTAHOBUTENIBHBIX ~ pPEAKIMl € HUCIOJB30BAaHUEM METOAA
AJICKTPOHHOTO OajaHca.

Teopust 3NEKTPOIUTHUECKON AUCCONUALNH. DIEKTPOIUTHI U HEIEKTPOIUTHI.
KaTtnonsl, anroHbl. MexaHHU3M JOUCCOLMALMKM BEIIECTB C PA3JIUYHBIMU BHIAMHU
XuMH4ecKkor cBs3u. Ctenens aucconuanui. CHUIbHBIE U ClIa0ble JIEKTPOIIUTHI.

Peakiium noHHOTO OOMEHa. Y CIIOBHS MPOTEKAHUS PEAKIMid HOHHOTO OOMEHa,
MOJIHbIE M COKpall€éHHble HWOHHBbIE YpaBHEHMs peakuuil. CBolicTBa KHCIIOT,
OCHOBAHHWI U COJIEH B CBETE MPECTABICHUN 00 AIEKTPOTUTHIECCKON TUCCOTIHATIHH.
KauectBenHbie peakunu Ha HOHBL. [[oHSATHE O THIpOIN3E CONEH.

Xumuueckuit IKCnepumenm:

O3HAKOMJICHHE C MOJEIISIMA KPUCTAIUIMYECKUX PEMIETOK HEOPraHWYECKUX
BEILIECTB — META/NIOB M HEMETa/uioB (Tpadura W anMasa), CIOKHBIX BEIIECTB
(xmopua HaTpus), UCCIEAOBAHUE 3aBUCUMOCTH CKOPOCTH XUMHYECKON peaKIUK OT



BO3JICHCTBUS  pa3IMYHBIX  (PAKTOPOB, HCCJIENOBAHUE  AIIEKTPONPOBOJHOCTH
pPacTBOPOB BEIIECTB, MPOLIECCA AUCCOLUALNH KUCTIOT, IIEI0Yel U coliel (BO3MOKHO
HCIIOJIb30BAaHUE BUJEO MATEPHUAJIOB), IPOBEIECHHUE OIBITOB, WILIIOCTPUPYIOMIUX
NpPU3HAKK MPOTEKaHWd peakluil HMOHHOro oOmeHa (oOpa3oBaHHE OCalKa,
BbIJICJICHUE Ta3a, 00pa3oBaHUE BOJbI), OIBITOB, WUIIOCTPUPYIOLIUX MPUMEPHI
OKHUCJIMTEIbHO-BOCCTAHOBUTENIbHBIX pEaklMii (ropeHue, peakuuu pasioKeHUs,
COCIMHEHHUS), pAClO3HABAHME  HEOPraHWYECKUX  BEIIECTB C  IMOMOIIBIO
KaueCTBEHHBIX PEAKIIMM Ha MOHBI, PEIICHUE IKCIIEPUMEHTAIbHBIX 3a]1a4.

HeMmeTaibl 4 MX coeTMHEHUS

OO6mast xapakrtepucTtuka rajnoreHoB. (OCOOEHHOCTH CTPOEHHUS aTOMOB,
XapakTepHble cTeneHu okucieHus. CTpoeHue u (Qpu3nyeckue CBOMCTBA MPOCTHIX
BEIIECTB — raJJoreHoB. XMMUYECKHE CBOICTBA HA TPUMEPE XJIopa (B3auMOIeCTBHE
C MeTajulaMH, HeMeTaJlylaMu, uienodamu). XsopoBojopoa. ConsiHas KHCIIOTa,
XUMHYECKHUE CBOWMCTBa, TMOJy4YyeHUe, MpuMeHeHue. JleiictBue xmopa W
XJIOPOBOAOPO/Ia Ha OpraHU3M 4esioBeKa. BaskHelue XI0puIbsl U UX HaX0XKACHUE B
pUpoJIE.

O6mas xapakrepuctuka sneMeHToB VIA-rpynmbel. OCOOEHHOCTH CTPOEHUS
aTOMOB, XapakKTepHble cTeneHu okucieHus. CTtpoeHue M (u3MYecKue CBONCTBA
IPOCTHIX BEIIECTB — KUCIOPOJa U CEePhl. AJIOTPOITHBIE MOAU(PUKALIUUA KACTIOPOAa
U ceppl. XumMudeckue cBoiicTBa cepbl. CepoBOIOpOa, CTpoeHue, (pusmdyeckue u
XUMUYEeCKHe cBoMcTBa. OKCHIABI CEepbl KaK MPEICTABUTEIN KHCIOTHBIX OKCHUIOB.
Cepnas kucnota, Gpu3nuecKkue U XMUMUYeCcKre CBOMCTBA (0011IHe KaK MpeCcTaBUTENs
KJlacca KHUCJIOT M creurduueckre). XUMUYECKUE PEAKIUH, JiekKallhue B OCHOBE
IIPOMBIIIJICHHOTO CIoco0a IMOJIyYeHHUs] CepHOW KHCIOTHI. [IpuMeHeHue cepHoit
kucnoTbl. ConM CepHOM KHCIOThI, KadyeCTBEHHas peakius Ha Cyiab(haT-HoH.
Haxoxnenune cepbl m €€ COCAMHEHWNM B MNpUpPOJE. XUMHUUYECKOE 3arpsi3HCHUE
OKpY)Karoumel cpeabl COEIUHEHHSIMU Cepbl (KUCIOTHBIE IOXIH, 3arps3HECHHE
BO3/lyXa U BOJOEMOB), CIOCOOBI €T0 MPEIOTBPAICHHUS.

OO6mrast xapaktepuctuka 31eMeHTOB VA-rpynmbl. OcOOEHHOCTH CTPOCHHS
aTOMOB, XapaKTEPHbIE CTENEHU OKUCIEHHUS. A30T, pacIpOCTPaHEHHE B MPHUPOJE,
dusznueckre u XuMUYECKHe cBoicTBa. KpyroBopoT a3zoTa B mpupojae. AMMHAK, €ro
duznyueckre U XMMHUYECKUE CBOMCTBA, MOTy4YeHUe U mpuMenenne. Colu aMMOHHS,
X pU3HYECKHe U XUMUYECKHNE CBOWCTBA, MpUMeHeHHe. KauecTBeHHas peakmus Ha
MOHBI aMMOHHS. A30THasg KHCIOTa, €€ ToiydeHue, GU3NUeCKHe W XUMHUYECKHE
cBolcTBa (0OIlIME KaK MPENCTaBUTENSl Kilacca KUCIOT W crnenuduueckue).
Hcnonb3oBaHre HUTPATOB U COJIEH aMMOHMS B Kau€CTBE MUHEPATIbHBIX YIOOPEHHUIA.
XHUMHUYECKOE 3arpsi3HEHHE OKPYKAIOUIEH Cpellbl COEIMHEHUSIMU a30Ta (KUCIOTHBIE
N0, 3arpsi3HEHHE BO3/JyXa, MOYBHI U BOJOEMOB). Docdop, aITOTPOIHBIE
Moaudpukauuu dochopa, puznueckue u xumuueckue cpoiictBa. Okeun docdopa



(V) u dochopras xucmora, Gu3MYECKUe U XHUMUYECKHE CBOWCTBA, MOJYYCHUE.
Hcnonb3oBanue ¢pochaTtoB B KaueCTBE MUHEPATIbHBIX yI0OPEHUN.

O6mas xapakrepuctuka 3neMeHToB IV A-rpynmnbel. OCOOEHHOCTH CTPOEHUS
aTOMOB, XapaKTE€pPHbIE CTENIEHN OKUCIIEHUS. Y TIIEpOI, AJTIOTPONHbIE MOAU(UKALUH,
pacnpocTpaHeHue B IpUpoAe, PU3NUECKHEe U XUMUYECKHUE CBOMCTBA. ANcopOuus.
Kpyrosopor yrinepoga B mnpupoje. OKcuabl yriaepoja, uX (QuU3nyeckue Hu
XUMUYECKUE CBOWMCTBA, JEWCTBUE HA JKUBBIE OpPraHU3MBbI, [IOJIyYE€HHE U
MpUMEHEHHE. DKOJOTHYECKUE MPOOJIeMbl, CBI3aHHbIe ¢ okcuaoM yriepoaa (1V),
rUMNoTe3a TI00ATbHOTO MOTEIUICHHUs] KIMMara, MapHUKOBBIM 3@ ¢dekT. YronbHas
KAcaoTa U e€ conu, uX (U3MYECKHE M XUMHUYECKHME CBOMCTBA, MOIYYEHUE H
npuMmeHenne. KadecTBeHHast peakuuss Ha KapOoHaT-uOHBL. Mcnonb3oBaHue
KapOOHATOB B OBITY, MEAUIIMHE, MPOMBIIIJIEHHOCTU U CEIBCKOM XO3SIIICTBE.

[lepBoHauanbHble MOHATUS 00 OPraHUYECKUX BEUIECTBAX KaK O COCAMHEHMSIX
yriaepoza (MeTaH, 3TaH, STUJICH, alleTUIICH, ITAHOJ, TIIMIEPHH, YKCYCHasl KUCIIO0TA).
[IpuponHble HMCTOYHHUKH YTJICBOJAOPOAOB (Yrojib, MTPUPOIHBIA Ta3, HEPTH),
IPOJIYKThl WX TMepepadoTku (OCH3UH), UX POJIb B OBITY U TMPOMBIINLJICHHOCTH.
[ToHsiTHe 0 OMONOTMYECKH BaXKHBIX BEIIECTBAX: XKUpax, Oeskax, yrieBojgax — U ux
poii B KM3HM 4eloBeKa. MarepuanbHO€ E€IWHCTBO OPraHMYeCKHX U
HEOpPraHMYEeCKUX COCAMHEHUH.

KpemHuuii, ero ¢usnueckue W XUMHYECKHE CBOMICTBA, MOJy4YeHHE W
npuMmeHenue. CoennHeHnus KpeMHus B mpupoe. OO1ue npeacTaBieHus: 00 OKCUIe
kpemuus (IV) u xpemaueBoil kucnote. CUIUKATBI, UX UCIOJIb30BaHUE B OBITY, B
IPOMBIIIEHHOCTH. BakHeiline cTpouTenbHbIE MaTepualbl: KepaMuKa, CTEKIIO,
IeMeHT, OeToH, jkene300eToH. IIpoOGimeMbl 06e30macHOTO  MCIOJIB30BaHUS
CTPOUTENBHBIX MAaTEPHUATIOB B TOBCEIHEBHOM KU3HHU.

Xumuueckuii IKcnepumenm:

U3y4eHre 00paslloB HEOPTraHWYECKUX BEIECTB, CBONCTB COJSHON KHCIIOTHI,
MIPOBEJICHNE KAaUYEeCTBEHHBIX PEAKIM Ha XJIOPUJ-UOHBI U HAOIOJCHUE MPU3HAKOB
WX TPOTEKAHUS, OMBITHI, OTpakaromue (QU3nYecKkue M XUMHYECKHE CBOMCTBA
rajoreHoB M UX COEAMHEHUH (BO3MOYKHO KCIOJIb30BAHUE BUJIEOMATEPUAIIOB),
03HaKOMJIEHHE ¢ 00pa3laMu XJIOpHUI0B (TAIOTEHUI0B), 03HAKOMJIEHHE C 00pa3LaMHu
ceppl M €€ COEOUHEHUSMH (BO3MOXKHO MHCIOJIb30BAaHHE BUIEOMATEPHUAIIOB),
HaOJFOICHHE TIpollecca OOYTIIMBAHUS caxapa IMoJ IUCTBHEM KOHIIEHTPUPOBAHHOMN
CEpPHOU KUCIOThI, U3yUYCHHE XUMUYECKUX CBOMCTB pa30aBI€HHON CEpHOM KHUCIIOTHI,
MPOBEJCHNE KaueCTBEHHON peakuu Ha CcyJib(paT-uoH U HaOJI0JIeHHE MpU3HaKa eé
MPOTEKaHMs, O3HAKOMJICHHE C (M3MYECKUMU CBOWCTBaMH a30Ta, gocdopa U uX
coeIMHEHU (BO3MOKHO UCIOJIb30BaHUE BHJIEOMATEPUATIOB), 00pa3iaMy a30THBIX
u ¢pochopHBIX ymOoOpeHHH, MoJydeHue, coOnupaHue, pacrno3HaBaHUE W H3Yy4YCHHE
CBOMCTB aMMHaka, MPOBEJACHUE KAYECTBEHHBIX pEaKIUi Ha HOH aMMOHHUA U



dbochar-uoH U U3yYeHUE TPU3HAKOB WX TMPOTEKAHUS, B3aUMOJCHCTBUE
KOHIICHTPUPOBAHHOM a30THOM KHCJIOTHI C MeIbl0 (BO3MOXKHO UCIIOJIb30BaAHUE
BHUJICOMATEPUATIOB), H3YyUYCHUE MOJEJEH KPUCTALIMUYECKUX PEmETOK anMasa,
rpaduta, (QymiepeHa, O3HAKOMJIEHHWE C MPOIECCOM aJcopOlMH PacTBOPEHHBIX
BEIIECTB AKTMBUPOBAHHBIM YIJIEM M YCTPOMCTBOM MPOTUBOras3a, MOJy4YEHHUE,
coOupaHue, pacrio3HaBaHWE U M3YyUYECHHE CBOWMCTB YIJIEKHCIIOTO Ta3a, MPOBEJICHHE
KaueCTBEHHBIX peaKIuii Ha KapOOHAT M CUJIMKAT-UOHBI U U3YUYCHHE MPU3HAKOB HX
MPOTEKaHUs, O3HAKOMJIEHHE C TPOAYKIHMEH CUIMKATHONW MPOMBIILICHHOCTH,
pEllIeHNE SKCIEPUMEHTABHBIX 3a/ady no TeMe «BaxHeilue HeMeTaulbl U UX
COCJIMHCHUS.

MeTaabl 1 X COeTHHEHUS

OO6mras xapakTepUCTUKa XUMHUYECKUX IJIEMEHTOB — METAJNIOB Ha OCHOBAaHUU
ux nonoxenus B llepuogmueckon cucreme xumuuyeckux osiemeHroB [, H.
MengeneeBa u crpoeHus atomoB. CTpoeHue MeTauioB. MeTamndeckas CB3b U
METAJUIMYECKasi ~ KPUCTANIMYECKAsT  pemETKa.  DJIEKTPOXMMHUYECKUH  Psfl
HaIpsDKEHUH MeTauioB. duU3nyeckre U XMMUYECKHe CBOWCTBa MeTaioB. Oomue
crocoObl ToydeHuss MeTauioB. [loHsATHE O KOpPpPO3WHM METAJJIOB, OCHOBHBIC
CriocoOBI 3aITUTHI X OT Koppo3uu. CTuiaBsl (CTajlb, YyT'YH, TIOPATIOMUHHMN, OpOH3a)
U UX MPUMEHEHUE B OBITY U IPOMBIIIJICHHOCTH.

[Ilesounble MeTasuibl: MoJiokeHue B Ileproanmdeckoil cucTeMe XMMHUYECKUX
anemeHToB J[. M. MenpaeneeBa, CTpo€HHE MX aTOMOB, HAaXOXKICHUE B MPUPOJIE.
dusnyeckne U XMMHUYECKUE CBOMCTBA (Ha mpuMepe HaTpus U Kaius). OKCUIIBI U
TUAPOKCHABI HaTpuss W Kanus. [IpuMeHeHue MIeJIOYHBIX METaUIOB W HX
COEeIMHEHUMH.

[[lenoyHo3eMeNnbHBIE METAJUIBI MAarHMd W KaJIbLWM: TOJIO)KEHUE B
[Tepunoguueckoit cucreme xumuueckux 3semenToB . 1. MenaeneeBa, cTpoeHue ux
aTOMOB, HaxOXJeHue B npupojae. Puzndeckue 1 XUMUUECKHE CBOMCTBA MarHus u
Kanblys. Baxueime coequHeHUs KaIbIus (OKCUI, TUIPOKCHU, CoJn). JKECTKOCTH
BOJIbI U CTIOCOOBI €€ YCTpAHCHUS.

AJIOMHUHMI: IOJIO)KEHUE B [leproanueckon cucteMe XUMUYECKHUX 3JIEMEHTOB
J. . MenneneeBa, CTpoeHUE aTroMa, HaxOXIeHHE B mnpupoae. Pusnueckue u
XUMHUYECKHE CBOMCTBA alFOMUHMS. AMDOTEpHBIE CBOWCTBA OKCHJIA U THAPOKCHUIA
AJTFOMUHUA.

Keneso: monoxenue B [lepnogudeckoil cUCTEME XUMHUYECKUX 3JIEMEHTOB /I,
. MenneneeBa, CTpo€HHWE aToma, HaxXOXJIeHWE B npupone. dusnueckne u
XUMHUYECKHE CBOMCTBA kene3a. OKCUabl, THAPOKCUIBI U comu xkenesa (1) u xxenesa
(1), ux cocraB, CBOWCTBA U TIOJIyUYCHHE.

Xumuueckuit IKCnepumenm:



O3HAKOMJICHHE C oO0pa3llaMud METAJIOB U CIUIABOB, HUX (DU3NYECKUMU
CBOMCTBaMH, M3y4YEHUE  PE3yJbTAaTOB  KOPPO3UU  METALIOB  (BO3MOXKHO
WCIIOJIb30BaHUE BHUIACOMATEPHUATIOB), OCOOCHHOCTEH B3aMMOJCUCTBUS OKCHJA
KaJIbLIUS W HATpUs C BOJOM (BO3MOXKHO HCIIOIb30BaHUE BUJIEOMATEPUATIOB),
HCCJIEIOBAHUE CBOMCTB KECTKOW BOJBI, MPOLIECCA TOPEHUS XKeJe3a B KUCIOPOAE
(BO3MOXKHO  HCMOJIb30BAaHUE  BUJEOMATEpUANIOB), MPU3HAKOB  MPOTCKAHUS
KaueCTBCHHBIX PEAKIIMI Ha MOHBI: MarHUs, KaJIbIUs, aTIOMUHUS, TMHKA, skene3a (1)
u xenesa (Ill), menu (Il), HaGmroneHue m omnucaHue MPOIIECCOB OKPAITUBAHUS
IIaME@HU WOHAMHU HaTpus, Kajiusg ¢ Kalblus (BO3MOXKHO HCIOJIb30BaHHE
BUJIEOMAaTEpHUaIOB), UCCIIeIOBaHNE aM(OTEPHBIX CBOMCTB T'MPOKCHIA ATFOMUHHUS U
TUJIPOKCHIA IIMHKA, PEIICHUE IKCIEPUMEHTAIBHBIX 3a7ad 1o Teme «BaxHeiue
METAJUIbI U UX COCJUHEHUS.

XuMHS U OKpYKaLIas cpeaa

BemectBa u Marepuanbl B NMOBCEIHEBHOW >KM3HM uelloBeka. bezomacHoe
UCIIOJIb30BaHUE BEIIECTB U XMMHUYECKUX peakiui B ObITy. [lepBas momoris npu
XUMHUYECKHX 0KOrax U OTPaBJICHUSX.

XUMHUYECKOE 3arps3HEHUE OKpYXKarIew cpeabl (NpeaenbHas TO0mycTHMast
KOHIIEHTpauus BeuiecTs, nainee — [1JIK). Posb XxumMuu B pelieHun 3KOJIOTHYECKUX
poOJIeM.

Xumuueckuit IKCnepumenm:

U3ydyeHre o0pa3loB MaTepHayioB (CTEKIIO, CIUIaBbl METAJUIOB, MOJUMEPHbBIE
MaTepHuaJbl).

Mesrcnpeomemmnuwie cea3u

Peanu3anusa MeXNnpeaIMETHBIX CBA3€H NpPU U3YYEHWH XUMUHU B 9 Kiacce
OCYIIECTBIISIETCSI 4Y€pe3 UCIOJIb30BAaHUE KaK OOIIHUX €CTeCTBEHHO-HAYYHBIX
MNOHSTUM, TaK U MOHSATUMN, SIBISIOMINXCA CUCTEMHBIMU JJI1 OTAEIbHBIX MMPEIMETOB
€CTECTBEHHO--HAYYHOT'O LIUKJIA.

OOmme ecTeCTBEHHO-HAYYHBIC TMOHSATHS: HAYYHBIM (DaKT, TUIOTE3a, 3aKOH,
TEOpHWs, aHadu3, CHHTE3, KIacCUPUKaAIUsi, TMEePUOJAUIHOCTh, HAOIIOIEHUE,
JKCIIEPUMEHT, MOJECIUPOBAHUE, HU3MEPEHUE, MOJEIb, SIBICHUE, IAapPHUKOBBIN
a3 peKT, TeXHOIOTHS, MaTEPHUAITBI.

®dusuka: MaTepusi, aTOM, JJIEKTPOH, TPOTOH, HEUTPOH, UOH, HYKJIU, U30TOIIbIL,
PaaMOaKTUBHOCTD, MOJIeKya, AIEKTPUYECKUI 3apsa, MIPOBOJHUKHU,
MOJIYNIPOBOJAHUKH, JUAJIEKTPUKH, (POTORIEMEHT, BEUIECTBO, TEJIO, OO0BEM,
arperaTHOE COCTOSIHUE BENIECTBA, a3, pacTBOP, PACTBOPUMOCTb, KPUCTAILINYECKAS
peméTka, CruiaBbl, (U3MYECKHE BEIWYUHBI, SAMHUIIBI W3MEPECHUS, KOCMHUYECKOE
MIPOCTPAHCTBO, TIAHETHI, 3BE3/1b1, COJIHIIE.

buonorus: ¢dorocunrtes, npixanue, Ouocdepa, 3KOCUCTEMA, MHUHEPAIIbHbBIC
yA00pEeHHUs, MUKPO3JIEMEHThI, MAaKPOAJIEMEHTHI, MUTATEIbHbIE BEIIECTBRA.



['eorpadus: atmocdepa, ruapochepa, MUHEPaJIbl, TOPHBIE OPO/IbI, MTOJIE3HbIE
MCKOTIaeMBbl€, TOIUIUBO, BOJIHBIE PECYPCHI.



IINIAHUPYEMBIE PE3YJIbTATBI OCBOEHHUA ITPOI'PAMMBLI 110
XUMHUHN HA YPOBHE OCHOBHOI'O OBIIEI'O OBPA3OBAHUA

JIMUHOCTHBIE PE3YJIBTATHI

JIn4HOCTHBIE PE3yJbTaThl OCBOEHUSI MPOTPAaMMbl OCHOBHOTO OOIIEro
o0Opa3oBaHus JOCTUTAIOTCA B XOJ€ OOy4YeHHMs] XUMUU B €JIMHCTBE y4eOHOH H
BOCIUTATEIBHOMN AESATEIBHOCTH B COOTBETCTBUM C TPAJAUIIMOHHBIMH POCCUICKUMHU
COITMOKYJIbTYPHBIMU M JTYXOBHO-HPAaBCTBEHHBIMU IIEHHOCTSIMHU, MPUHATHIMH B
oOlllecTBE TMpaBWJIaMM U HOPMAaMHU TOBEJACHUS M CIIOCOOCTBYIOT MpoIleccam
CaMOTMO3HaHUs, CAMOPA3BUTHS U COLIMATU3AIMH 00yYalOLIHXCSl.

JInuHOCTHBIE  pe3ydbTaThl  OTPAXAOT  TOTOBHOCTh  OOYYaKOIIMXCS
PYKOBOJICTBOBAThCSL CHUCTEMOM TO3WUTHUBHBIX IIEHHOCTHBIX OpPHUEHTAIMA U
paclIpeHue ONbITa JESITEILHOCTH Ha €€ OCHOBE, B TOM YHCJIE B YACTHU:

1) naTpHOTHYECKOr0 BOCIIUTAHUS

IIEHHOCTHOTO OTHOIIEHUSI K OT€UYECTBEHHOMY KYJIBTYPHOMY, UCTOPUUECKOMY
U HaydyHOMY HAcJeAWI0, TMOHMMaHUs 3HAYCHUS] XMUMHUYECKOW HAYyKH B KU3ZHH
COBPEMEHHOI'0 OOIIECTBA, CIIOCOOHOCTH BIAJIETh JIOCTOBEPHOM HMH(OpMaLUei O
NEPEAOBBIX JOCTHXKCHUSAX W OTKPBITHSX MHPOBOM M OTEYECTBEHHOW XHUMHH,
3aMHTEPECOBAHHOCTH B HAYYHBIX 3HAHUSIX 00 YCTPOHUCTBE MHpa U 0OIIECTBa;

2) rpaskIaHCKOr0 BOCIIUTAHUS:

NPEACTABICHUS O COLMAIbHBIX HOpPMax H NpaBUIaX MEKINYHOCTHBIX
OTHOIIEHUH B KOJUIEKTUBE, KOMMYHHKATUBHON KOMIIETEHTHOCTH B OOIECTBEHHO
MOJIE3HOM,  y4eOHO-UCCIIEeIOBATENbCKOM, TBOPYECKOM W JIPYrUX  BUJAX
JESTENBHOCTH, TOTOBHOCTH K pPa3HOOOpa3HOM COBMECTHOW JESTEIBHOCTU MPHU
BBITIOJTHEHUU YYE€OHBIX, TII03HABATENIbHBIX 3aJ7]a4, BBIMOJTHEHUN XUMHYECKUX
HKCIIEPUMEHTOB, CO3/JaHUU YYEOHBIX MPOEKTOB, CTPEMIICHHSI K B3aUMOIIOHUMAHUIO
¥ B3aUMOTIOMOIIIH B MPOIECCE ITOM yueOHOM NesATeIbHOCTH, TOTOBHOCTHU OLIEHUBATh
CBOE MOBEJACHUE M IOCTYNKH CBOMX TOBApPHILEH C MO3ULIMU HPABCTBEHHBIX M
IIPAaBOBBIX HOPM C YUETOM OCO3HAHUS MOCIEACTBUMN MTOCTYIIKOB;

3) HeHHOCTH HAYYHOTO TIO3HAHUS:

MHPOBO33PEHUYECKUE NPEACTABICHUS O BEIIECTBE U XMMHYECKOW PEAKLIUH,
COOTBETCTBYIOIIME COBPEMEHHOMY YPOBHIO PAa3BUTUS HAYKH WU COCTABJISAIOLIUE
OCHOBY JUJII TIOHUMAHUSI CYIIHOCTH HAYYHOW KapTUHBI MHUpA, MPEACTABICHUS 00
OCHOBHBIX 3aKOHOMEPHOCTAX Pa3BUTHUSI TPUPOJbI, B3aUMOCBS3AX 4YEJIOBEKA C
MNPUPOJTHOMN CPEION, O POJIM XMMHU B TO3HAHUU 3TUX 3aKOHOMEPHOCTEM;

MO03HABAaTEIbHbIE MOTHBBI, HANPABJICHHbIE HA MOJyYEHHUE HOBBIX 3HAHUHU MO
XAUMHH, HEOOXOIUMBIE Il OOBSICHEHHS HaOII0IaeMbBIX IMPOIECCOB W SIBICHUM,
MMO3HABATEIbHOM, MHPOPMAIMOHHON M YUTATEIbCKOW KYJIbTYpbl, B TOM YHCIE
HaBBIKOB CaMOCTOSITEILHOM pabOThl C y4yeOHbIMHU TEKCTaMHu, CIpPaBOYHOMN



JUTEPATypPOr, JTOCTYIMHBIMH TEXHUYECKUMHU CpEACTBAMU HH(POPMAIMOHHBIX
TEXHOJIOTHM;

UHTEpEC K OOYYEHHIO M TO3HAHHIO, JII0OO3HATENBbHOCTh, TOTOBHOCTH H
CIIOCOOHOCTh K  caMOOOpa30BaHMIO, TPOSKTHOW W  HCCIEA0BATEIBCKOM
JEATENBHOCTH, K OCO3HAHHOMY BBIOOpPY HAIPaBICHHOCTH W YPOBHS OOydYCHUS B
JIaTbHEUIIIEM;

4) popMupoBaHUS KYJbTYPbI 310POBbS

OCO3HAHHWE IICHHOCTH JKWU3HHM, OTBETCTBCHHOI'O OTHOIICHUS K CBOEMY
3I0POBBIO, YCTAHOBKHM Ha 3J0POBBIM 00pa3 *KWU3HU, OCO3ZHAHUE TOCICIACTBUH U
HENPHUSITHE BPEAHBIX MPUBBIYCK (YIIOTPEOIICHHSI aIKOTOJIsI, HAPKOTHKOB, KYPEHUS),
HEOOXOAMMOCTH COOJIFOJICHUSI TpaBW 0€30MacHOCTH MpHU  OOpalleHUU C
XHMHYECKUMU BEIIECTBAMHU B OBITY U PEAIbHOMN KU3HU;

5) TPy/10BOro BOCIIUTAHMS:

UHTEPEC K MPAKTUUESCKOMY M3YUYCHHUIO MPOodECcCHii M TpyAa Pa3jIMdHOTO PoJa,
yBaOXCHHE K TPY/Ly U pe3yJIbTaTaM TPYAOBOM JACATEIHPHOCTH, B TOM YHCJIC HA OCHOBE
NPUMCHCHUS  NMPEIMETHBIX 3HAHWM 10 XUMHH, OCO3HAHHBIH  BBIOOD
WHAVNBUAYATLHON TPACKTOPHH MPOJIOJDKCHHS 00pa30BaHUS ¢ yUETOM JIMIYHOCTHBIX
UHTEPECOB U CIIOCOOHOCTH K XMMHH, OOIIECTBEHHBIX HHTEPECOB M MOTPEOHOCTEH,
yCIIEIIHON MPOeCcCHOHAIBHON NESITEIbHOCTH U Pa3BUTUSL HEOOXOUMBIX YMEHUH,
TOTOBHOCTH aIalITUPOBATHLCS B MPOPECCUOHAIBHOM CPEeJIE;

6) 9KOJIOrM4eCKOro BOCIIUTAHMS:

HKOJIOTHYECKH 11eJIecO00pa3HOe OTHOIIEHUE K TPUPO/IE KAK HCTOYHHUKY KU3HU
Ha 3emile, OCHOBE €€ CYIECTBOBAHUSA, MOHMMAHHUE IIEHHOCTH 3JI0POBOIO H
Oe3omacHoro oOpasza JKM3HHU, OTBETCTBEHHOE OTHOIICHHE K COOCTBEHHOMY
¢u3nueckoMy U TICUXMYECKOMY 3J0POBBIO, OCO3HAHME IIEHHOCTH COOJIOICHUS
npaBMI 0€30MaCHOTO MOBEACHUS TP padoTe C BEIIECTBAMHU, a TAKXKE B CUTYAIUsX,
YIPOKAOIINX 3IOPOBBIO U JKU3HU JIIO/ICH;

CIIOCOOHOCTH TPUMEHATH 3HAHUS, TMOJIy4aeMble MPU WU3YyYCHUU XUMHH, IS
peLIeHUs 3a/1a4, CBSI3aHHBIX C OKPYKAIOLIEH MPUPOJHOM CPENOM, I MMOBBILICHUS
YPOBHS  JKOJOTUYECKOW KYJNbTYpPhl, OCO3HaHHUS TJ00aTbHOTO  XapakTepa
HKOJIOTHYECKUX TPOOJIEM W IMyTeH UX pEHIeHUs MOCPEACTBOM METOJO0B XHMHH,
HKOJIOTUYECKOTO MBIIUICHUS, YMEHHUS PYKOBOJCTBOBATHCA MM B IO3HABATEIHHOM,
KOMMYHHUKAaTUBHOW U COLIMAJIbHON IIPAKTHKE.

METANPEIMETHBIE PE3YJIBTATbBI

B cocraBe MerampeaMEeTHBIX pPE3YNbTATOB BBIACISIIOT 3HAYUMBIE IS
dbopMupoBaHUS MUPOBO33PEHUS OOIIIEHAYYHBIC TOHATHUS (3aKOH, TEOPHS, IPUHIIHNII,
rurnore3a, (axkrt, cucTemMa, TMPOIECC, OSKCIEPUMEHT U JPYroe.), KOTOphIe
UCITOJIB3YIOTCS B €CTECTBEHHO-HAYYHBIX YYCOHBIX TpeaMeTax M TO3BOJISIIOT Ha
OCHOBE 3HAHWH M3 ATUX MPEAMETOB (OPMHPOBATH MPEICTABICHUE O IEIOCTHOM



Hay4YHOW KapTUHE MUpa, U YHUBEPCAIbHbIC YU4eOHBIC eUCTBUA (ITO3HABATEIbHEIE,
KOMMYHUKATHBHBIE, DPETYJIATUBHBIE), KOTOpbIE 0OECHEeunBalOT (POPMUPOBAHUE
TOTOBHOCTH K CaMOCTOSITEIBHOMY IUIAHMPOBAHUIO M OCYIIECTBICHHIO y4eOHOMU
JEeSATENbHOCTH.

Ilo3naBaTe/ibHbIE YHHBEpPCAJIbHbIE YUeOHbIEe JeHCTBHS

ba3zoBble JiornyecKkue 1ecTBUA:

YMEHHUS UCIOIb30BaTh MPUEMBI JIOTUYECKOTO MBIIUICHUS TPU OCBOCHUU
3HAaHUMW: PacKPBIBaTh CMBICI XUMHUYECKUX MOHITHN (BBIACTSATH UX XapaKTEepHBIE
NPU3HAKH, YCTAHABIWBATH B3aMMOCBSA3b C JPYTMMHU TOHITHUSMH), UCIIOJIH30BATh
MOHSTHUS JJ1s1 O0OBSICHEHHS OTJEIbHBIX (DaKTOB U SBJICHUHN, BRIOUPATh OCHOBAHUS U
KpUTEpUU ISl KiIacCU(PUKAMK XUMHUUYECKUX BEIIECTB U XMUMHUYECKHX PEaKIIHi,
yCTaHABIIMBATh TMPUUYMHHO-CIIEJCTBCHHBIC CBSI3U MEXAY OOBEKTaMU H3Y4CHUS,
CTPOUTH JIOTUUECKHUE PACCYXACHUS (MHIAYKTHUBHbBIC, ICIYKTUBHBIEC, 110 aHAJIOTUH),
JieaTh BEIBOBI U 3aKIIFOUCHHUS;

yMEHUE TIPUMEHSThL B TIpolleCcCe€ TIO3HAHMS TOHATHS (TIPEAMETHBIC W
MeTarnpeIMEeTHbIC), CHMBOJIMYECKHE (3HAKOBBIC) MOJICIIH, UCTIOIb3YEMbIE B XUMHH,
npeoOpa3oBbIBaTh NIUPOKO MPUMEHSIEMbIC B XUMUU MOJICIbHBIC MPEICTABICHUS —
XUMUYECKUI 3HAaK (CHUMBOJI D3JIEMEHTa), XUMH4YecKas ¢opmysia U YpaBHCHHUE
XUMHYECKOW peakiy — MPU pelIeHUH y4eOHO-TT03HABATENbHBIX 3a/1a4, C YUETOM
ATUX MOJIETBHBIX MPEJCTABICHUIN BBISBIATh U XapaKTEPU30BATH CYIIECTBEHHBIC
NPU3HAKU U3YYaeMBbIX 00BEKTOB — XMMHUYECKUX BEIIECTB U XUMUUYECKUX PEaAKIIUil,
BBISBJIST  OOIIME  3aKOHOMEPHOCTH, MPUYUHHO-CJIEJICTBEHHBIE CBSI3M U
POTUBOPEUHS B U3y4aeMbIX MPOIECCAX U SBICHUSX.

Ba3oBnble uccienoBarejabcKkue 1eCTBHA.

YMEHHE HCIIOJIb30BaTh IMOCTaBJICHHBIE BOIMPOCHI B KayeCTBE MHCTPYMEHTA
MO3HAHUS, a TAKXKE B KAYECTBE OCHOBHI /I (POPMUPOBAHMSI TUTIOTE3BI IO TPOBEPKE
NIPAaBHJIBHOCTHU BBICKA3bIBAEMBIX CYKICHUM;

NpUOOPETeHUE ONbITa MO IUIAHUPOBAHHUIO, OPraHHW3allMd W TPOBEIACHUIO
VYCHHUYECKHX OJKCIIEPUMEHTOB, yMEHHE HabmomaTh 3a XOJAOM IIpoliecca,
CaMOCTOATEIHLHO MPOTHO3UPOBATH €r0 Pe3yJbTaT, POopMyIUpOBaTH 0OOOIICHUS U
BBIBOJIBI 110 PE3yJibTaTaM MPOBEAEHHOTO OMBITA, UCCIEIOBAHUS, COCTABISITh OTYET
0 MpojenaHHol padorte.

Pabora ¢ unpopmaumeii:

yMEHHE BBIOWpaTh, AHAIM3UPOBATH W WHTEPIPETUPOBATH HHQPOPMAIIUIO
Pa3TUYHBIX BUAOB U (HOPM TPEICTABICHUS, MOIYIaeMyI0 U3 Pa3HbIX UCTOYHHKOB
(Hay4HO-TIOMYJISIpHAS.  JIUTEpaTypa XUMHUYECKOTO COAEpP)KAaHMS, CIPAaBOYHBIC
nmocoOusi, pecypcsl WHTepHETa), KPUTUYECKH OIICHUBATH NPOTUBOPEUYHUBYIO H
HEJIOCTOBEPHYIO HH(OpMAIIHIO;



YMEHHE NPUMEHSTh Pa3IMYHbIE METOJbl M 3alpOChl MPU MOUCKE U OTOOpE
uH(pOpMAIMM W COOTBETCTBYIOUIMX JAHHBIX, HEOOXOJMMBIX ISl BBIIOJHEHUS
y4eOHBIX U MO3HABATEIbHBIX 3a7a4 ONPEIEAEHHOrO TUIA, TPUOOPETEHHUE ONbITA B
00JaCTH  MCHOJB30BAHMUS ~ MH(POPMALMOHHO-KOMMYHUKATUBHBIX  TEXHOJOTHUH,
OBJIaJIEHUE KYJIbTYpOIl aKTUBHOT'O MCTIOJIb30BAHUS PA3IMUHBIX IOUCKOBBIX CUCTEM,
CaMOCTOSITEJILHO BHIOMPATh ONTUMANIbHYIO (POpMY IpeacTaBlieHus HHDOpMauu U
WUIIOCTPUPOBATh pEIIAEMble 3aJayd HECJIOKHBIMU CXEMaMH, JHharpaMMmamu,
OpyruMH opMaMu rpauKu U UX KOMOMHAIUSMU;

YMEHHE HCHOJb30BaTh M aHAJIW3UPOBATh B Mpouecce Y4eOHOH U
UCCJIeI0BATENbCKON JAESITENIbHOCTH MH(OPMALUIO O BIMSHUM TPOMBIILIEHHOCTH,
CEJIbCKOTO XO34MCTBAa M TPAHCIOPTAa HA COCTOSHUE OKPY’KAIOIIEH MPUPOIHOM
Cpellbl.

KomMmyHuKkaTHBHBIE YHUBepcaibHbIe yUeOHbIe 1eficTBUS:

yYMEHHUS 3a7]aBaTh BOMPOCHI (B X0/€ uajora 1 (WiK) JUCKYCCUH) 1O CYLIECTBY
oOcyxnaeMoi Tembl, (OPMYIUPOBATH CBOM MPEAJIOKEHUS OTHOCUTEIHHO
BBITMIOJTHEHUS MTPEIJIOKEHHOMN 3a/1a4u;

YMEHHUS  TMPEJCTaBIsATh  MOJYyYEHHbIE  pe3yjbTaThl  O3HABATEIHHOM
JESTENbHOCTH B YCTHBIX U MHCBbMEHHBIX TEKCTaX; JeNaTh MPe3eHTAIUIO
PE3YJIbTATOB BBHIMOJHEHUSI XUMHUYECKOr0 JIKCIepuMeHTa (J1abopaTopHOro OMbITa,
1abopaToOpHOM pabOTHI MO UCCIEAOBAHUIO CBOMCTB BEIIECTB, YUEOHOTO MIPOEKTA);

yMEHHUS y4eOHOTrO COTPYIHHMYECTBA CO CBEPCTHUKAMH B COBMECTHOM
NO3HABATEJIbHO W HCCIENOBATEIbCKONM  JEATEIbHOCTH IpPU  PEUICHUH
BO3HUKAIONINX MpOOJieM Ha OCHOBE Yy4é€Ta OOIIMX HMHTEPECOB U COTIACOBAHMUS
no3uiui (00CYXJIeHHs, OOMEH MHEHHUSMH, «MO3TOBBIEC IITYPMBbI», KOOPIWHAIIUS
COBMECTHBIX JICHCTBHUI, OINpEAEICHUE KPUTEPHEB IO OIEHKE KayecTBa
BBITIOJTHEHHOM pabOoTHI U IpyTHE).

PeryasiTuBHbIC YHUBepPCAJIbHbIE y4eOHbIE JeHCTBHS:

YMEHHE CaMOCTOSATEIBHO OIpPEAENATh LEJIH IEATEIbHOCTH, IJIAHUPOBATH,
OCYILIECTBIISATh, KOHTPOJIUPOBATh U NPU HEOOXOIUMOCTH KOPPEKTUPOBATH CBOIO
JeSITENBHOCTD, BEIOMpATh Hanboee »(HeKTUBHBIE CIOCOOBI PEeIIeHNs] YIEOHBIX U
II0O3HABATEIBHBIX 3a/]a4, CaMOCTOSTEIBHO COCTABIIATh WM KOPPEKTHPOBATH
MPEJIOKEHHBIA QITOPUTM JEWCTBUU MPU BBINOJHEHUU 33JaHUM C YYETOM
MOJTyYeHUs] HOBBIX 3HAHUN 00 M3y4yaeMbIX OOBEKTaX — BEIIECTBAX M PEAKIMSX,
OLICHMBAaTh COOTBETCTBUE IOJIYYEHHOIO pE3yJibTaTa 3asBJICHHON LEIH, YMEHHE
MCII0JIB30BaTh U aHAJIM3UPOBATH KOHTEKCTHI, PEJIaraeMble B yCJIOBUU 3aJaHUH.

HNPEAMETHBIE PE3YJIBTATDHI

B cocraBe mpeAMETHBIX PpE3YJbTATOB [0 OCBOCHHUI 00s3aTEIbHOTO
COJIepKaHMsl, YCTAaHOBJICHHOTO JaHHON (eaepanibHOM paboueil mnporpamMmon,
BBIICJIAIOT: OCBOCHHBIE OOYYalOIIMMHUCA HAy4YHbIE 3HAHUSA, YMEHUS M CIOCOOBI



NeucTBUM, crneuudpuueckue s OpeaMeTHoM obnactu «XuMHS», BUIbI
NEATeIbHOCTH 10  TOJIYYEHHWIO HOBOTO  3HAHHUS, €ro  HWHTepIpeTaluu,
peoOpa3oBaHUIO U MPUMEHECHUIO B PA3JIMYHBIX YUEOHBIX U HOBBIX CUTYaIUSX.

K koHiry oOyuenus B 9 ki1acce npeIMeTHbIE pe3yJIbTaThl HA 0230BOM ypOBHE

JOJDKHBI OTPaXkaTh CHOPMUPOBAHHOCTH Y O0YUAIOIMUXCS YMEHUM:

e PpACKpBIBaTh CMBICI OCHOBHBIX XUMHUUYECKUX TOHSATUH: XUMHYECKUU
AJIEMEHT, aTOM, MOJIEKYyJa, WOH, KaTHOH, aHHOH, MPOCTOE BEIIECTBO,
CJIO)KHO€ BEIIECTBO, BaJE€HTHOCTh, SJIEKTPOOTPHUIATEIBLHOCTh, CTEIECHBb
OKHCJICHUSI, XUMUYECKasi pPeaKius, XUMU4YecKasi CBsA3b, TEIIOBON 3 deKT
peakiuu,  MOJib,  MOJISIpHBIA  O00BEM,  pacTBOp,  DJIEKTPOJIUTHI,
HEDIJICKTPOJIUTHI, JJICKTPOJIUTUYUECKAS JTUCCOIMAIIMS, PEaKIMd HOHHOTO
oOMeHa, KaTaJiu3aTop, XWMHYECKOE paBHOBECHE, OOpaTHUMbIe U
HEOOpaTUMbIE pPEaKIMU, OKHUCIUTEIHLHO-BOCCTAHOBUTEIBHBIC pEaKIIUU,
OKHCITUTENb, BOCCTAHOBUTEIb, OKUCIICHNE U BOCCTAHOBJICHUE, aJNIOTPOIIHSI,
aM(OoTepHOCTH, XUMUYECKast CBSI3b (KoBaJIEHTHAS, HMOHHAs,
MeTaJUTMYecKas ), KpUCTaUIMIecKas peméTka, Koppo3us METalIoB, CIIJIaBhI,
CKOPOCTh XMMHUYECKOW peaKIuu, MPeAeIbHO JOMYyCTUMAsl KOHIICHTPAIUs
ITJIK BemiecTna;

e WUIIOCTPUPOBATh B3aMMOCBA3b OCHOBHBIX XHUMHYECKUX TOHATUU U
MPUMEHSTH 3TH OHATHS MPU ONKMCAHUU BEILIECTB U UX MPEBPAICHUI;

e HCTOJB30BaTh XMMHYECKYI) CHMBOJIMKY JJII COCTaBJieHUS GOpMYIl
BEILIECTB U YPABHEHUN XUMUUYECKUX PEAKIIHIA;

e OMNPEACNATh BAJCHTHOCTh U CTENEHb OKUCICHUSI XUMUYECKUX DJIEMEHTOB B
COCIMHECHUSAX PA3JUYHOIO COCTaBa, IMPUHAMICKHOCTh BEIIECTB K
OTpeIeIEHHOMY KJIacCy COCIMHEHUH 1o (opMynaMm, BUI XUMHUYECKOMN
CBsI3M (KOBaJICHTHAs, HWOHHAs, METaJUIMYecKkas) B HEOPraHMYECKUX
COCIMHEHUAX, 3aps]l MOHA MO XUMUYECKOW (opMyre, xapakTep Cpeabl B
BOJHBIX PAaCTBOpPaX HEOPraHUYECKUX COCIUHEHUH, TUI KPUCTAIIMYECKON
PEIETKH KOHKPETHOT'O BELIECTRA;

e packpeiBaTh cMmbica Ilepumogmueckoro 3axkona JI. . MenneneeBa u
JEMOHCTPUPOBATh €ro IOHUMAaHHE: OINUCHIBATh M XapaKTEPU30BaTh
Tabmmunyto ¢opmy [lepuomnyeckoil CUCTEMBI XUMUYECKUX DJIEMEHTOB:
paznuyath MOHATHUS «JaBHas mnoarpynmna (A-rpynmna)» U «mnoOoyHas
noarpynna (b-rpynma)», manble W OoOJblIME NEPUOJbI, COOTHOCHUTH
0003HauYeHUs1, KOTOPBIC UMEIOTCS B IEPUOIMUSCKON TaOIHIIE, C YUCTOBBIMA
XapaKTEPUCTUKAMU CTPOCHUSI aTOMOB XMMHYECKUX 3JIEMEHTOB (COCTaB U
3apsii  siApa, OOIlee 4YHUCIO DBJIEKTPOHOB U paclpeiesieHue HuX [0
3JIEKTPOHHBIM CJIOSIM), OOBSICHATH OOIIHE 3aKOHOMEPHOCTH B M3MEHEHHH



CBOMCTB 3JIEMEHTOB M MX COCIMHEHUHN B Mpejeiax MalblX NEPUOJIOB U
[JIABHBIX MOJTPYIII ¢ YYETOM CTPOCHUS UX aTOMOB;

KJIacCU(UIIMPOBATH XUMUYECKUE DJIEMEHThI, HECOPraHUYECKHUE BEIECTBA,
XUMUYECKUE peakiuu (MO0 YUCIAY M COCTaBY Yy4YacTBYIOUIMX B PEAKIUU
BEIIECTB, MO TEIIOBOMY 3(PheKTy, M0 M3MEHEHUIO CTETIEHEH OKUCICHUS
XUMHUYECKHX JIEMEHTOB);

XapaKTepu3oBaTh (OMUCHIBATH) OOIIME U CHEIU(DUUECKHE XUMHUUYECKHE
CBOMCTBa TIPOCTHIX M CJOXHBIX BEIIECTB, TOJTBEpPKIas OIMHUCAHUE
npuMepaMu MOJICKYJISIPHBIX U HOHHBIX YPaBHEHUH COOTBETCTBYIOIIUX
XUMHYECKUX PEaKIIHA;

COCTaBJISITh YPaBHEHHUS DJICKTPOJIMUTHUYECKONW JTUCCOIMALIMM  KHUCIIOT,
HeJI0Yed U COJICH, TIOJIHBIC M COKPAIEHHbIC YPABHEHUS PEAKIIUA HOHHOTO
oOMeHa, ypaBHEHUsI peaKlMi, TMOATBEPKAAIONIUX CYIICCTBOBAHUE
TEHETUYECKON CBSI3M MEXy BEIIECTBAMH Pa3IMYHBIX KJIACCOB;
pPacKpbhIBaTh CYIIHOCTh OKHCIUTEIbHO-BOCCTAHOBUTEIBHBIX  PEaKIU
MIOCPEJICTBOM COCTABJICHUS JIEKTPOHHOTO OajlaHca 3TUX PeaKIuii;
IIPOTHO3UPOBATh CBOMCTBA BEIIECTB B 3aBUCUMOCTH OT WX CTPOCHWSI,
BO3MOKHOCTH TIPOTCKAHHMS XWMHYECKHUX TIPEBpAIllCHUH B Pa3IUIHBIX
YCIOBUSX;

BBIUUCIISITh OTHOCUTEIBHYIO MOJIEKYJISIPHYIO U MOJIIPHYIO MacChl BEIIIECTB,
MAacCOBYIO JIOJIF0 XMMHYECKOTO 3JIEeMEHTa 1O (opMylie COEIUHEHHUS,
MacCOBYIO JIOJIIO BEIIECTBA B PACTBOPE, MPOBOAUTH PACUETHI 10 YPaBHEHUIO
XUMHYECKOU peakilny;

coOJI01aTh TIPaBHJIA MOJIH30BAHUS XMMUYECKOM MOCYI0M U 1ab0paTopHBIM
o0opy/loBaHMEM, a TaKXKe TMpaBmia oOOpalleHuss C BelleCTBAMU B
COOTBETCTBHM C MHCTPYKUMUSIMH TIO BBIIOJIHEHUIO J1ab00paTOPHBIX
XUMHYECKUX OTBITOB IO MOTYUYEHUIO U COOMPAHUIO ra3000pa3HBIX BEIECTB
(aMMUaKa u yriaeKkHucioro rasa);

IPOBOAUTH PEAKIINH, TTOATBEPKIAIONTNE KAYECTBEHHBIN COCTaB Pa3IMYHbIX
BEIIECTB: PACIO3HABATh OMBITHBIM NTYTEM XJIOPUA-, OpOMHI-, WOAHI-,
kapOoHat-, ¢docdar-, cuiukar-, cyiabhar-, THAPOKCUI-UOHBI, KATUOHBI
aMMOHHUSI ¥ HMOHBI M3YYCHHBIX METAJIOB, MPUCYTCTBYIOIINE B BOJHBIX
pacTBOpax HEOPraHUYECKUX BEIIECTB;

IPUMEHSTH OCHOBHBIE OTIEpPAIlii MBICTUTEILHON JAESATENHHOCTH — aHAIIA3 U
CHHTE3, CpaBHEHHUE, 0000IIIeHHE, CUCTEMAaTU3aI1I0, BBISIBIICHUE TPUYUHHO-
CJI€ICTBEHHBIX CBSI3€M — NJI1 M3YUYEHHUs CBOWMCTB BEIIECTB M XMMHUECKUX
peakiuii, eCTECTBEHHO-Hay4YHblE METOJIbl TMO3HAHUS — HaOJIOJICHHUE,
U3MEpEHUe, MOJEIUPOBAHUE, IKCIIEPUMEHT (pEaJIbHbIA U MBICTICHHBIN ).



9 KUIIACC

HaumeHoBaHue pa3ie/ioB U TeM

KoaudecTBo 4acoB

Ne i/ Konrpoiabubie | IlpakTuyeckue
NPOrpaMMbl Bcero
padoTsbI padoThI
11 [ToBTOpeHue u yriyoienne 3HaHUN 5 1 0
' OCHOBHBIX Pa3JIe]IOB Kypca 8 Kiacca
OCHOBHBIE 3aKOHOMEPHOCTH XUMHYECKHX
1.2 . 4 0 0
peakiuit
13 DIEeKTPOTUTHUYECKAS TUCCOIHAIINS. 3 1 1
' XUMHYECKHE PEaKIUU B PaCTBOPAx
Hroro no pazneny 17
51 OO0mmas XxapaKTepUCTHKA XUMUYIECCKHIX 4 0 1
' anemeHToB VIIA-rpymnmel. ["amorenst
OO01as XxapakTepUCTUKa XUMUYECKUX
2.2 anemeHToB VIA-rpynmel. Cepa u eé 6 0 0
COeIMHEHUS
OO01as XxapakTepUCTUKa XUMUYECKUX
2.3 anemeHToB VA-Tpynmsl. A3zot, pochop u ux 7 0 1
COeIMHEHUS
OO01as XxapakTepUCTUKa XUMUYECKHX
24 aneMeHToB |VA-rpynnsl. Yraepoa u 8 1 2
KPEMHUH U UX COCTUHEHHUS
Utoro no pazneny 25
3.1 OO0111e cBO¥ICTBA METAIIJIOB 4 0
3.2 BaxkHelImne MeTaJUIbI 1 UX COSTUHEHUS 16 1 2
Hroro no paszneny 20




4.1 BemectBa 1 MaTepuaisl B )KM3HU 4EJIOBEKA 3
Uroro mo paznmeny 3
PesepBHOE Bpems 3
OBULIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68




9 KUIIACC

KoaudecTBo 4acoB

Nen/m | Tema ypoka Konrpoiasbubie | IlpakTHyeckue Aata
Bcero HU3y4YeHUS
padoTsbI padoThI

[Tepuonnueckuii 3akoH. [lepronnueckas

1 CUCTeMa XUMHUYeCKHX 3eMeHToB /1. U. 1 0 0
MenneneeBa
3aKOHOMEPHOCTH B U3MEHEHUU CBOWCTB

2 XUMUYECKHX JIEMEHTOB MEPBBIX TPEX 1 0 0
TIEPUOIOB

3 Knaccudukanus u HOMeHKIaTypa 1 0 0
HEOPraHUYeCKUX BEIICCTB

4 Bubl XuMU4eCcKO#l CBA3U U TUIIBI 1 0 0
KPUCTAUIMYECKUX PEIIETOK
Kontponbras padota Nel o teme

5 «IToBTOpEHUe U yriyOneHne 3HaHUI 1 1 0
OCHOBHBIX pa3/IeJIoB Kypca 8 Kjacca

5 Knaccudukanus XuMHYECKUX peakuui Mo 1 0 0
Pa3IMYHbBIM MpPU3HAKAM
[ToHsiTHE O CKOPOCTH XUMHUECKON PEaKIIHH.

7 [ToHATHE O TOMOTEHHBIX M T€TEPOTECHHBIX 1 0 0
peaxkuusax
[ToHsiTHE O XUMHUYECKOM PABHOBECHH.

3 @DaxTopsl, BIUSIOLINE HA CKOPOCTh 1 0 0

XHUMHUYECKOU pCaKuun U MOJIOKECHUC
XUMHUYCCKOTO paBHOBCCHUS




OKHCIIMTEIFHO-BOCCTAHOBUTEILHBIC

o peakuuu

10 Teopus 3MEKTPOJIUTUUECKON JTUCCOLHAITIH.
CunbHBIC U CITA0BIC AIEKTPOJTUTHI

11 HoHHbIE ypaBHEHHsI peaKkui
XUMHUYECKUE CBOMCTBA KUCIOT U OCHOBAHUI

12 B CBETE MPEJICTABIICHUI 00
ANEKTPOJIUTUUECKON JUCCOIHAIIIT
XUMHUYECKUE CBOMCTBA COJIEN B CBETE

13 MPEeACTaBICHUHN 00 AIEKTPOIUTHUECKON
JTUCCOTHAITAN

14 [TonsiTue o ruapoIU3e coJie

15 O06o0menre 1 cucTeMaTru3amus 3HaHU

16 [Ipaktuueckas padota Ne 1. «Pemenne
SKCMEPUMEHTAIBHBIX 33424
KonTtponbHas padota Ne2 o teme

17 «DNEKTPOIUTUYECKas TUCCOIHALIHSL.
XUMUYECKHE PeaKllii B pacTBOpax»

18 OO01as XxapakTepUCTUKa raJIOreHOB.
XUMHUYECKUE CBOMCTBA HA MPUMEPE XJI0pa
XnopoBogopoa. ConsiHast KUCTIOTA,

19 XMUMHYECKHE CBOMCTBA, MOIy4YEHHE,
MIPUMEHEHHE
[IpakTnueckas pabota Ne 2 o Teme

20 «IlonyueHue CONSTHOMN KUCTIOTHI, U3y4YEHUE

€€ CBOICTB»




21

Boruncnenus no ypaBHEHUSAM XUMHUYECKUX
peakuuii, €CiId OIMH U3 PEareHTOB JaH B
n30BITKE

22

OO6mas xapakTepucTuka 31eMeHToB VIA-
TPYIIIBI

23

AJTOTpOTIHBIC MOTU(UKAIIUNA CEPHIL.
Haxoxnenue cepbl U €€ COETMHEHUH B
npupojae. XMMHYECKHE CBOMCTBA CEPbI

24

CepoBonopo, cTpoeHue, Pu3nyecKue u
XUMHUYECKHE CBOMCTBA

25

Oxkcuppl cepbl. CepHas KUCIOTA,
(uznyeckrue 1 XMuMHUYECKHE CBONCTBA,
IIpUMEHEHNE

26

XUMUYECKUE peaKklnu, JIeXKAIIHe B OCHOBE
MIPOMBIIIIJIEHHOTO CIIoco0a MoTydeHus
CEpPHOM KUCIOThl. XUMUYECKOE 3arpsi3HEHUE
OKpY’Kalolllel Cpeibl COeAUHEHUSIMHU CEPhI

27

Brruncnenue MaccoBoii 10111 BbIX0/1a
MIPOJIyKTa PeaKuu

28

OO6mras XxapakTepucTuka 3J1eMeHToB VA-
rpymnmnbl. A30T, pacpocTpaHeHHE B
npupoe, (GU3NUecKue U XUMUYECKHEe
CBOMCTBA

29

AMMI/IaK, €ro (1)I/I3I/I‘ICCKI/IC Hn XUMHYCCKHEC
CBOﬁCTBa, MOJIYYCHUC U ITPUMCHCHUC

30

IIpaktuyeckas padora Ne 3 o reme
«[lony4yeHne aMmMuaka, U3ydeHuUe €ro
CBOMCTB»




31

A30THas KHCIOTa, € PUu3nuecKue u
XMMUYECKUE CBOMCTBA

32

Hcnonb30BaHne HUTPATOB U COJIEH aMMOHUS
B KauecTBE MUHEPAIbHBIX Y100pEHUH.
XUMHUYECKOE 3arpsi3HEHUE OKPYXKaIOLIeH
Cpeibl COEIMHEHUAMHU a30Ta

33

®docdop. Oxcua pocdopa (V) u pochopnas
KHCJIOTa, (1)I/I3I/I‘-I€CKI/I€ U XUMHUYECKUEC
CBOMCTBA, MTOJy4CHUE

34

Hcnonws3oBanne GocdaToB B Ka4eCTBE
MUHEpaJIbHbIX y100peHuil. 3arps3HeHue
MIPUPOIHON cpefbl hocaramu

35

VYraepon, pacipocTpaHeHHE B IPHPO/IE,
(uznueckrue U XMMHUYECKUE CBOMCTBA

36

Oxkcunpl yriaepojaa, ux pusndeckue u
XUMHUYECKHE CBOMCTBA. DKOJIOTHUECKHE

po0IeMbl, CBSI3aHHBIE C OKCHJIOM YTJiepoJa
(V)

37

VYronpHas KHCIIOTa U €€ COJIn

38

[IpakTrueckast pabota Ne 4 o Teme
"[TomyueHue yriaekuciioro rasa.
KadectBenHnas peakius Ha kapOoHaT-HOH"

39

HepBOHa‘IaJ'ILHBIC IOHATHS 00
OPraHu4YCCKUX BCIICCTBAX KaK O
COCAMHCHUAX yIiiepoa

40

erMHPIfI 1 €ro COCAUHCHUA

41

IIpaktuyeckas padota Ne 5. Pemenue
JKCIIEPUMEHTAJIBHBIX 3aa4 10 TeEME




«BaxHen1me HeMeTauIbl U UX
COEIUHEHUS

KonTtposnsHas padota Ne3 mo Teme

42 «BasxkHennne HeMeTallIbl ¥ UX
COCIUHEHUS
OO01as XxapaKTepUCTUKA XUMUYECKUX

43 9JIEMEHTOB — METAJUIOB. MeTaminyeckas
CBSI3b Ml METAJUTMYCCKAS KPUCTAJUTHYCCKAS
peméTrka. Pu3nuecKre CBOMCTBA METAIOB
XUMHUYEeCKHe CBOMCTBA METAJIJIOB.

44 DIEKTPOXUMHUYECKUH Pl HAIPSDKEHUN
METAaJIJIOB
OO6mme cnocoObI MOTYYSHHUS METAJIOB.

45 CruiaBel. BeruucneHnus o ypaBHEHUAM
XUMUYECKUX PEAKIUi, €CITN OJIUH U3
peareHTOB COJICPKUT MPUMECH

46 [TonsaTHE O KOPPO3UU METAJLIOB

47 [llemouHbBIC METAJLIBI

48 OKcHIbI ¥ THAPOKCU/IBI HATPUS U KAJIUS

49 Illenoyno3eMenbHbIC METAIIJIbI — KAIbIIUN U
MarHum

50 Baxueiiue coequHEHUS KaJIbLIU

51 O00011IeHIE U CUCTEMATH3ALUS 3HAHUN

52 XKécTkoCTh BOJIBI U CLIOCOOBI €€ yCTpaHEHUS
IIpaktuyeckas padora Ne 6 o reme

53 "XEcTKOCTL BOJBI M METOIRI €€
yCcTpaHEeHHs"

54 AnoMuHMR




AmboTepHbIe CBOWCTBA OKCHIA U

55
TUIPOKCHUIA

56 Keneso

57 Oxcuppl, TUApOKCcH b U cou xxene3a (1) u
xemnesa (1)

58 O00011IeHrEe U CHCTEMAaTH3alMs 3HAHU I
[IpaxTnueckas padota Ne 7. Pemenue

59 IKCIIEPUMEHTAIBHBIX 33124 TI0 TEME
«BasxkHelre MeTallIbl 1 UX COCIMHEHMS
Berurcienus Mo ypaBHEHUSIM XHMHYCCKHAX
peaKIui, eclii OJTMH M3 PearcHTOB JaH B

60 M30BITKE W COACPIKUT MPUMECH.
Brrancnenns MaccoBoi JOJIM BEIXOZA
MPOAYKTA PEAKIIHI

61 O0o001Ienre U cucTeMaTH3alys 3HAHUH

62 KonTtponbHas padota Ned4 o teme
«Baxnennine MeTalIbl M UX COCTUHCHUS

63 BeniecTBa n maTepualbl B TOBCEAHEBHOM
JKM3HU YeJ0BEKa

64 XUMHUYECKOE 3arpsi3HEHUE OKPYKAIOIICH
cpebl

65 Ponb XumMuu B pemieHnn SKOJOTHYECKUX
npooieM

66 PesepBHelit ypok. O60011eHNE 1
cHUCTeMaTH3allysl 3HaHUI

67 PezepBHblit ypok. O0001IEHNE U

CHCTEeMaTHu3allus 3HaHUuH




68

PesepBHelii ypok. O600mIeHNE 1
CHCTEMAaTH3aIMs 3HAHUH

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

68




YYEBHO-METOANYECKOE OBECIIEYEHUME
OBPA3OBATEJIBHOI'O ITPOLHECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IJI11 YYEHUKA

* Xumus, 8 kiacc/ 'abpuensu O.C., Octpoymos WN.T'., Cnankos C.A.,
AxumonepHoe obmectBo «M3narensctBo «IIpocBemienue

* Xumus, 9 knacc/ 'abpuensu O.C., OctpoymoB U.I'., Cnankos C.A.,
AxumonepHoe obmiectBo «M3narensctBo «IIpocsemienuey

Tabsuubl: [leproauyeckas cucreMa XuMudeckux snemeHToB 1. U.
MenpeneeBa, TabauIa paCTBOPUMOCTHU, HNEKTPOXUMUUECKUN Psil HAPSXKEHUS

MECTAaJIJIOB

METOJINYECKHUE MATEPHAJIBI JIJI YUYUTEJISA
https://iro-49.ru/wp-content/uploads/2023/04/Xumusi-6a30BblIii-ypOBEHb. -
Peanuzanus-tpedoBannii-dOI'OC-0cHOBHOT0-00111eT0-00pa30BaHMs. -

MeTtoaudeckoe-mocooue-as-yuntes. pdf

N PPOBBIE OGPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETU
HUHTEPHET

https://educont.ru/?utm_source=eljur

https://edu.skysmart.ru/

https://resh.edu.ru/

https://uchi.ru/

https://www.yaklass.ru/



