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HOACHUTEJIBHAS 3AIINCKA

[IporpaMma 1O XUMHUM Ha YPOBHE OCHOBHOTO 0011ero oOpa3oBaHus
COCTaBJ€HA Ha OCHOBE TpeOOBaHUN K pe3ysbTaTaM OCBOCHHUS OCHOBHOM
o0pa3zoBaTeIbHOM POrpaMMbl OCHOBHOTO 00IIIETO 00pa3oBaHus, MPEICTABICHHBIX
B ®I'OC 00O, a Takke Ha OCHOBE (eaepanbHOoil paboyeil mporpaMMbl BOCTIUTAHUS
U C Yy4€TOM KOHIEMIUMU TMPEnoJaBaHusi Y4yeOHOTO TIpeaMeTa «XHUMUsS» B
oOpazoBaTebHbIX Opranu3anusax Poccuiickoit deneparuu.

[Iporpamma mo xumuu Oa€T TpeACTaBICHUE O IEJSIX, OOLIeld CTpaTeruut
oOy4yeHUs, BOCHUTAHWUA M Pa3BUTUS OOYYAIONIUXCS CpPEACTBAMHU Y4YEOHOTO
nmpeamera, yCTaHABIIMBACT o0s3aTenbHOe MIPEAMETHOE CoJIepKaHue,
NpeayCMaTpUBAET pACOpPECI€HUE €ro Mo KilaccaM M CTPYKTYPUPOBAHHUE I10
pazienaM M TeMaM MPOrpaMMbl IO XUMHUH, OINPEACNSCT KOJIUYECTBEHHBIC H
KaueCTBEHHBIC XapaKTEePUCTUKHU COJICpKaHMS, PEKOMEHAYEeMYHO
MOCJICIOBATENIBHOCTh ~ M3YYCHUST XUMUHM C  Y4ETOM  MEXIPEAMETHBIX W
BHYTPUIIPEAMETHBIX  CBSI3€M, JIOTMKKM  y4eOHOro  MpoIlecca, BO3PACTHHIX
OCOOCHHOCTEH OOydYaroluxcsi, ONpPEAeNIIeT BO3MOXHOCTH TpeaMeTa IS
peanuzanuu TpeOOBaHMM K pe3ysibTaTaM OCBOCHMS OCHOBHOW 00pa3oBaTeIbHOMU
IporpaMMbl Ha YPOBHE OCHOBHOTO 001Iero oOpa3oBaHus, a Takke TpeOOBaHUH K
pesynbrataMm oOy4YeHHs] XMMUHU Ha YPOBHE IeJeil u3ydeHus MpeaMeTa U OCHOBHBIX
BUJIOB y4€OHO-TIO3HABATEIBHON JEeATEIHbHOCTH OOYYaromIerocsi Mo OCBOEHUIO
y4eOHOTr0 coJiepKaHusl.

3HaHME XHUMHUHU CIYKUT OCHOBOM i (POPMUPOBAHUS MHUPOBO33PEHUS
oOy4aromierocsi, €ro MpeACTaBICHU O MaTePUAIbHOM €IUHCTBE MHPA, BAKHYIO
poJib UrpatoT (QopMUpYEMble XUMHUEH MPECTABICHUS O B3aUMOIPEBPAIICHUAX
SHEPTrUd M 00 SBOJIONMHU BEIHIECTB B MPHUPOJE, O MYTAX PEHICHHUS TI00aIbHBIX
npoOJieM YCTOWYMBOTO Pa3BUTHUS YEIOBEYECTBA — CHIPHEBOM, DHEPTETHYECCKOM,
MUIIEBOM U SKOJOTHYECKON 6€30MacHOCTH, TPOOIEM 3PaBOOXPAHCHHUS.

N3yuyenne xumuu:

CIIOCOOCTBYET  pealu3allid  BO3MOXKHOCTEH  NJIi  CaMOpasBUTUS |
dbopMupoBaHUs KyJIbTYPhI IUYHOCTH, €€ 001IeH 1 (yHKIIMOHAIBHOW IPaMOTHOCTH;

BHOCHUT BKJaJ B (hOPMHUPOBAHME MBIILIICHUS W TBOPYECKUX CIOCOOHOCTEU
OoOydJarommxcs, HABBIKOB WX CaMOCTOSTENIBHOW Y4eOHOW  JIeSITEIbHOCTH,
AKCHEPUMEHTAIBHBIX M HCCIEIOBATENIbCKUX YMEHUN, HEOOXOIUMBIX KaKk B
MMOBCEIHEBHOM XKM3HU, TaK ¥ B TPO(DECCHOHATLHON eI TeTbHOCTH;

3HAKOMUT CO CHEUU(PUKONW HAyYHOTO MBIIUICHUS, 3aKIaJbIBAET OCHOBBI
LIETIOCTHOTO B3TJI/1a HA €IMHCTBO MPUPObI U YEJIOBEKA, SIBIISETCS OTBETCTBEHHBIM
3TanoM B POpMHUPOBAHUH €CTECTBEHHO--HAYYHOU IPAMOTHOCTH O0YyYarolIuXcs;



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

JlanHble HampaBieHUsT B OOYyYEHHU XUMHUU OOECHEeUMBAIOTCS CHEUU(UKOM
colepkaHusl  yd4eOHOTro  MpeaMeTa, KOTOpbIM  fABIAETCS  NEeAaroruuyecku
aJanTUPOBAHHBIM OTpakeHHWeM 0a30BOM HAYKH XMMHH Ha ONPEEIEHHOM JTare eé
pa3BUTHSL.

Kypc xumMun Ha ypoBHE OCHOBHOTO OOLIEro oOpa3oBaHMsl OPUEHTHUPOBAH HA
OCBOCHHE OOYYaIOIIMMHKCS CHUCTEMbI IMEPBOHAYAJIBHBIX MOHSITHI XUMHUH, 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
HOHSTHA O XMMUYECKOM 3JIEMEHTE U BELIECTBE U CUCTEMBbI MOHITHI O XMMHUYECKOM
peakuuu. OO0e 3TU CHCTEMBl CTPYKTYpPHO OpPraHM30BaHbl 10 MPUHIUITY
MOCJIEIOBATENIBHOTO PA3BUTHS 3HAHUIM HA OCHOBE TEOPETUYECKUX MPEICTABICHUM
Pa3HOTO YPOBHS:

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

— Ilepnonnueckoro 3akoHa [[. 1. MeHieneeBa kak OCHOBHOI'O 3aKOHAa XUMUU;

— YUYEHHUSI O CTPOEHUHU aTOMa U XUMHUUYECKOU CBA3U;

— TpeacTaBiIeHUN 00 DIIEKTPOJMTHYECKOW JUCCOLMAIIMM BEIIEeCTB B
pacTBopax.

Teopernueckne 3HaHUSA pacCcMaTpPUBAIOTCS HAa OCHOBE ASMIUPHYECKU
MOJIYYEHHBIX U OCMBICJIICHHBIX (DAKTOB, Pa3BUBAIOTCS MOCIEIOBATEIBHO OT OJHOTO
YPOBHS K IPYTOMY, BBITOIHSS (PYHKIIUHA OOBSICHEHHS U IPOTHO3WPOBAHUS CBOMCTB,
CTPOEHHMS U BO3MOKHOCTEN MPAKTUYECKOTO IPUMEHEHHUS U MOIYYEHUS U3Y4aeMbIX
BEILECTB.

OcBoeHue mporpaMMbl IO XUMHH  CIOCOOCTBYeT  (hOPMHUPOBAHUIO
MIPEJICTABICHUS] O XUMUUYECKOM COCTABISIOLICH HAYYHOU KapTHUHBI 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: «Okpyxawomuid mup», «buonorus. 5—7
Kiacce» u «dusnka. 7 knacey.

[Ipy wW3ydeHWM XUMHH TPOUCXOAWT (HOPMUPOBAHHME 3HAHWA OCHOB
XUMHYECKOM HayKH KakK O0JacTH COBPEMEHHOI'O €CTECTBO3HAHUS, MPaKTHYECKOU
JESATENbHOCTH YEI0BEKA U KaK OJHOTO U3 KOMIIOHEHTOB MUPOBOM KyJIbTYphI. 3a/1a4da
y4eOHOro MpeaMeTa COCTOUT B (POPMUPOBAHUHM CHCTEMbl XUMHUYECKUX 3HAHUN —
BOKHEUIINX (PAKTOB, MOHATHI, 3aKOHOB M TEOPETUUYECKUX MOJT0KEHUH, JOCTYIHBIX
00001IeHHIT MUPOBO33PEHUECKOI0 XapaKTepa, sI3blka HAyKH, B MPUOOLIEHUU K



HAyYHBIM METOJaM TIO3HAHUS MPH M3YYCHHUH BEIIECCTB U XMMHUYCCKUX PEaKIuil, B
(dbopMHUpPOBaHUY M PA3BUTHH ITO3HABATEIIBHBIX YMEHUH M UX PUMEHECHUH B YIeOHO-
MO3HABATENbHON M y4eOHO-UCCIEA0BATENbCKON AEITEIbHOCTH, OCBOCHUH TIPABUI
0e30MmacHOro o0paIieHus ¢ BEIIECTBAMH B TTOBCETHEBHOM JKU3HHU.

[Ipy M3yyeHUH XMMHUHM HAa YPOBHE OCHOBHOI'O OOIIEro 0Opa30BaHMs BaXKHOE
3Ha4YeHHE MPUOOPETN TaKUe e, KaK:

— ((opMupoBaHHE WHTEIUICKTYIbHO pa3BUTOM JIMYHOCTH, TOTOBOM K
caM000pa30BaHUIO, COTPYAHHYECTBY, CaMOCTOSTEIHLHOMY MPHHATHIO PEIICHHM,
CIIOCOOHOM aTalTHPOBATHCS K OBICTPO MEHSIONUMCS YCIIOBHSM KHU3HU;

—  HamnpaBJICHHOCTh OOYYECHHMsI HAa CHCTEMaTH4YeCKOe TMPHUOOIICHHE
oOydJarmmXcs K CaMOCTOSTEIBHOW TO3HABATEIBHOW JACATCIBHOCTH, HAYYHBIM
METOJIaM TIO3HAHMSI, (POPMHUPYIOIIMM MOTHBAIMIO W PA3BUTHE CIIOCOOHOCTEH K
XUMUU;

— o0ecredeHne yCaoBUi, CIOCOOCTBYIOIIUX MPUOOPETECHUIO 00YyJYarOIUMHUCS
OIBITAa Pa3HOOOPA3HOW JEATEIBLHOCTH, IMO3HAHUS W CaMOIIO3HAHUS, KITFOUYCBBIX
HABBIKOB (KJTFOUEBBIX KOMIICTCHIUI), MMECIONIUX YHUBEpPCAJIbHOE 3HAUCHUC IS
Pa3IUYHBIX BUOB JICITCILHOCTH,

— (¢dopmupoBaHue O0OIICH (YHKIIMOHATLHOW U ECTECTBEHHO-HAYYHOU
I'PaMOTHOCTH, B TOM 4YHCJIE YMEHUH OOBSICHITH M OIICHUBATH SIBJICHHSI
OKpY’)KaroIllero MHUpa, WCIOJB3Yysl 3HAHWS W OIBIT, MOJNydYeHHBIC MPH H3yYCHHH
XUMUH, TIPUMEHSTh UX TPU PEIICHUH TIPOOJIEM B TIOBCETHEBHOW )KU3HU U TPYIOBOH
IeSTELHOCTH;

— (QopmupoBaHHEe y OOYyYarOIIUXCS TYMAHHCTUYCCKUX OTHOIICHHH,
NOHMMaHUSl TEHHOCTH XWMHYECKUX 3HAHWUH I BBIPAOOTKH 3KOJOTHYECKH
I1eJIECO00Pa3HOTO TIOBEJCHUS B OBITY W TPYIOBOW JEATEILHOCTH B IEJAX
COXpaHEHUS CBOETO 3/I0POBbS U OKPYKAFOIICH MPUPOTHOMN CPEIbI;

— pa3BUTHE MOTHBAIIMM K OOYYEHHIO, CIIOCOOHOCTEH K CaMOKOHTPOJIIO WU
CAaMOBOCTIMTAHWIO HAa OCHOBE YCBOCHHS OOIIEUYETOBEUECKHX IIEHHOCTEH,
TOTOBHOCTH K OCO3HAHHOMY BBIOOpY MpOGuUis M HAMPaBICHHOCTH JaTbHEHUIIETO
o0yJeHHUS.

OO611ee uncio 4acoB, OTBEIEHHBIX /1T U3YUYCHHSI XUMHUH HA YPOBHE OCHOBHOTO
obmero oOpazoBaHus, cocTaBisgeT 68 yacoB: B 9 kinacce — 68 gacos

(2 yaca B HeneO).



COIAEPKXAHUE OBYYEHUA

9 KUIIACC

BemecTBo 1 XUMHYeCKasl peaKkuus

ITepnonnueckuit 3akoH. Ilepuoanuueckas cucrema XUMUYECKUX DIIEMEHTOB /l.
N. MenneneeBa. CTpoeHHEe aTOMOB. 3aKOHOMEPHOCTH B H3MEHEHHMH CBOWCTB
XUMHUYECKHUX AJIEMEHTOB IIEPBBIX TPEX MEPHUOIOB, KAJIN, KAIBLMUSA U UX COCTUHEHUI
B COOTBETCTBMM C TIOJIOKEHUEM »JJIeMEHTOB B llepuonnueckoil cucreme u
CTPOEHHUEM UX ATOMOB.

CrpoeHue BemiecTBa: BHJBI XMUMHYECKOW CBSI3U. THIIBI KPUCTATIIMYECKHUX
PEIETOK, 3aBUCHMOCTh CBOMCTB BEIIECTBA OT TUIA KPUCTAJUIMYECKON PEIIETKU U
BUJIa XUMUYECKOU CBSI3H.

Knaccudukanus 1 HOMEHKJIATypa HEOPraHUYECKUX BEIIECTB. XHUMHUYECKUE
CBOMCTBAa BEILIECTB, OTHOCSAIIMXCS K pa3Iu4yHbIM KJlaccaM HEOPraHUYECKUX
COEIMHEHUI, TEHETUYECKAS CBA3b HEOPTAHUYECKUX BEILIECTB.

Knaccudukaims XuMU4ecKUX peakiuii Mo pa3IudHbIM MpU3HaKaM (10 YUCIy
M COCTaBy YYacTBYIOUIMX B PEAKIMU BEIIECTB, MO TEIIoBoMY 3(ddekrty, 1o
U3MEHEHMIO CTETICHEW OKUCJICHHUS XMMUYECKHX DJIEMEHTOB, MO OOpaTUMOCTHU, IO
YYaCTHIO KaTaJIM3aTopa). JK30- U SHAOTEPMHUYECKHE PEAKINH, TEPMOXUMHYECKHUE
YPaBHEHHS.

[lonarue o ckopoctu xumuueckoi peakuuu. [loHstTe 00 0OpaTUMBIX U
HEOOPAaTUMBIX XUMHUYECKHX peaklusx. [IoHATHE O FOMOTE€HHBIX U T'€TE€pPOr€HHBIX
peakuuax. llonstue o xaranuse. [lorarue o xumuueckom pasHoBecuu. DakTOpHI,
BIUAIOIIME HA CKOPOCTh XMMMYECKOM pPEaKLUU U IOJIOKEHUE XUMHUYECKOTO

pPaBHOBECHSL.
OKHUCITUTETPHO-BOCCTAHOBUTEIBHBIE  PEaKIMM,  AJIEKTPOHHBIM  OajaHc
OKUCJIUTEIBHO-BOCCTAHOBUTEIbHOU peaKLuu. CocraBnieHue YpaBHEHUU

OKHCIIUTEIbHO--BOCCTAHOBUTENIBHBIX ~ pPEAKIMl € HUCIOJB30BAaHUEM METOAA
3JIEKTPOHHOTO OajaHca.

Teopust 3IEKTPOIUTHUECKON AUCCOMUALNH. DIEKTPOIUTHI U HEANEKTPOJIUTHI.
KaTtnonsl, anvoHbl. MexaHu3M IUCCOLMAIMKM BEIIECTB C PA3JIUYHBIMU BHIAMHU
XuMH4ecKkor cBs3u. Ctenens aucconuanui. CHUIbHBIE U ClIa0ble JIEKTPOIIUTHI.

Peakuuu nonHoro oOMeHa. Y clioBUsI MPOTEKAHUSI PEAKIUA MOHHOTO OOMEHa,
MOJIHbIE M COKpall€HHble HWOHHBIE YpaBHEHHs peakuuil. CBolicTBa KHCIIOT,
OCHOBAHHWI U COJIEH B CBETE MPECTABICHUN 00 AIEKTPOTUTHICCKON TUCCOIIHATIHH.
KauectBenHnbie peakunu Ha HOHBL. [[oHSATHE O THIPOIN3E CONE.

Xumuueckuit IKCcnepumenm:

O3HAKOMJICHHE C MOJIEIIIMUA KPUCTAJUIMYECKUX PEMETOK HEOPraHWYECKUX
BEILIECTB — META/NIOB M HEMeTa/uioB (TpaduTa W anMasa), CIOKHBIX BEIIECTB
(xmopua HaTpus), UCCIEAOBAHUE 3aBUCUMOCTH CKOPOCTH XUMHYECKON peaKIIUK OT



BO3JICUCTBUS  pa3iUYHbIX  (DAKTOPOB, HCCIEIOBAHUE  DIIEKTPONPOBOIHOCTHU
pPacTBOPOB BELIECTB, MPOLIECCA AUCCOLMALIMHI KHCIIOT, IIeJI0UeH U conei (BO3MOKHO
WCIIOJIb30BaHUE BHJICO MaTEPHUATOB), MPOBEIACHUE OIBITOB, WILIIOCTPUPYIOIIUX
NpPU3HAKK MPOTEKaHWd peakluil HMOHHOro oOmeHa (oOpa3oBaHHE OCalKa,
BBIJIeJICHUE Ta3a, oOpa3oBaHUE BOBI), OMNbBITOB, WJUIIOCTPUPYIOIIUX MPUMEPHI
OKHCIUTEIbHO-BOCCTAHOBUTENIBHBIX peakiuil (TOpeHue, peakinu pas3ioKeHHUS,
COCJIMHEHUs), pAaclO3HABAHUE HEOPraHUYECKUX  BEIIECTB C  [OMOIIBIO
KaueCTBEHHBIX PEAKIIMM Ha MOHBI, PEIICHUE IKCIIEPUMEHTAIbHBIX 3a]1a4.

HeMmeTaibl 4 MX coeTMHEHUS

OO6miass xapakTepucTHKa rajgoreHoB. (OCOOEHHOCTH CTPOEHUSI aTOMOB,
XapakTepHble cTerneHu okucieHus. CTpoeHue W (puznueckue CBOWCTBA MPOCTHIX
BEII[ECTB — raJJOT€HOB. XMMUYECKHUE CBOMCTBA HA MPUMEPE XJI0pa (B3auMOICHCTBHE
C MeTajulaMH, HeMeTaJlylaMu, uienodamu). XsopoBojopoa. ConsiHas KHCIIOTa,
XUMUYECKHE CBOMCTBa, TMOJy4eHHe, TnpuMeHeHue. JleiicTBue xmopa U
XJIOPOBOJIOPO/Ia HA OPraHU3M uejioBeka. BakHelme Xopuapl U UX HaX0KICHUE B
IpUPOJIE.

O6mas xapaktepucTuka 3memMeHTOB VIA-rpymnmbl. OCoOOEHHOCTH CTPOCHUS
aTOMOB, XapaKTEepHbIe CTereHu okuciieHus. CtpoeHue U (PU3MYECKHUE CBOWCTBA
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 kuciota, puznueckre U XUMHIeCKue CBOMCTBa (001IUe KaK MpeCTaBUTENs
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.
Haxoxnenne ceppl u €€ COCNMHEHUW B TPUPOJIE. XHUMHUUYECKOE 3arpsi3HCHUE
OKpY)Karoumel cpeabl COEIUHEHHSIMU Cepbl (KUCIOTHBIE IOXIH, 3arps3HECHHE
BO3/lyXa U BOJOEMOB), CIOCOOBI €T0 MPEIOTBPAICHHUS.

OO6mrast xapakTepucTuka 3JeMeHTOB VA-rpynmbl. OcOOEHHOCTH CTPOCHHS
aTOMOB, XapaKTEpHbIE CTENEHU OKUCIEHUs. A30T, pacHpOCTPaHEHUE B MPUPOJIE,
dusznueckre u XuMUYECKHe cBoicTBa. KpyroBopoT a3zoTa B mpupojae. AMMHAK, €ro
duznyueckre U XMMHUYECKUE CBOMCTBA, MOTy4YeHUe U mpuMenenne. Colu aMMOHHS,
X pU3HUECKHEe U XUMUYECKHE CBOMCTBA, MpUuMeHeHne. KauecTBeHHas peakius Ha
MOHBI aMMOHHS. A30THAasl KHCIIOTa, €€ TOoJydeHue, (QU3MUECKHEe U XUMHYECKHE
cBolcTBa (0OIlIME KaK MPENCTaBUTENSl Kilacca KUCIOT W crnenuduueckue).
Hcnonb3oBaHre HUTPATOB U COJICH aMMOHMS B KAUY€CTBE MUHEPAJIBHBIX YI00pECHUM.
XHUMHUYECKOE 3arpsi3HEHHE OKPYKAIOUIEH CpeJibl COETMHEHUSIMU a30Ta (KUCIOTHbIE
N0, 3arpsi3HEHHE BO3/JyXa, MOYBHI U BOJOEMOB). Docdop, aITOTPOIHBIE
Moaudpukauuu dochopa, puznueckue u xumuueckue cpoiictBa. Okeun docdopa



(V) u dochopnas kucnora, puznueckue U XMMHUECKUE CBOWCTBA, MOJyUYCHHUE.
Hcnonb3oBanue ¢pochaToB B KaueCTBE MUHEPATIBHBIX yA00PEHHUIA.

O6mas xapakrepuctuka 3meMeHToB [VA-rpynmnel. OCOOEHHOCTH CTPOEHUS
aTOMOB, XapaKTEePHbIE CTETICHU OKUCIICHUS. YTIEPO/I, AJTIOTPOIHbIE MOIU(PUKALINH,
pacrpocTpaHeHue B Nnpupoje, Gu3n4ecKue U XUMHUYECKHUE CBOMCTBA. AJCOpOIus.
Kpyrosopor yrinepoga B mnpupone. Oxcunbl yriepoga, UxX (U3NUECKUE U
XUMUYECKUE CBOWMCTBA, JEWCTBUE HA JKUBBIE OpPraHU3MBbI, [IOJIyYE€HHE U
NpUMEHEHUE. DKOJIOrMYecKue MpoOieMbl, CBsI3aHHbIE ¢ okcuaoMm yriaepoaa (IV),
TUINOTe3a TJI00AJBPHOTO TOTEIJICHUs KIWMaTa, NapHUKOBBIA 3P dexT. YrosibHas
Kuciota M e€ coiu, uxX (U3MYEeCKue M XUMHYECKUE CBOWCTBA, MOJYy4YCHUE U
npumeHnenune. KauecTBeHHass peakuusi Ha KapOoHaT-moHBL. Mcmonb3oBaHue
KapOOHATOB B OBITY, MEAUIIUHE, TPOMBIIIJIEHHOCTH U CETCKOM XO3SIHCTBE.

[lepBoHauanbHbIE TOHATHS 00 OPraHUYECKUX BEIIECTBAX KaK O COSAUHEHUSIX
yriaepoja (MeTaH, 3TaH, dTUJICH, alleTUJICH, dTaHOJ, TJIUIEPUH, YKCYCHAsI KHCIIOTA).
[IpuponHble HMCTOYHHUKH YTJICBOJAOPOAOB (Yrojib, MTPUPOIHBIA Ta3, HEPTH),
IPOJYKTHl WX TMepepadoTku (OCH3UH), UX POJIb B OBITY W IPOMBIIIJICHHOCTH.
[TonsiTe 0 OMONMOTUYECKH BAXKHBIX BEIIECTBAX: )KUPaX, OCNKaxX, yriaeBojgax — U X
poJii B OKM3HM 4YeJlOoBeKka. MarepualbHOE€ E€IWHCTBO OPraHUYECKUX U
HEOpPraHMYEeCKUX COCAMHEHUH.

KpemHuuii, ero ¢usnueckue W XUMHYECKHE CBOMICTBA, MOJy4YeHHE W
npuMmeHenune. CoeuHeHus KpeMHus B rpupoje. OO1ue npeactaBieHus: 00 OKCUe
kpemuus (IV) u kpemaueBoit kucinote. CUIMKATHI, UX UCIOJIb30BaHUE B OBITY, B
IPOMBIIIEHHOCTH. BakHeiline cTpouTenbHbIE MaTepualbl: KepaMuKa, CTEKIIO,
1eMeHt, OeToH, kene300eToH. IIpoGiaeMbl 0Ge30mMacHOTO  HMCIOJb30BaHUS
CTPOUTENBHBIX MAaTEPHUATIOB B TOBCEIHEBHOM KU3HHU.

Xumuueckuii IKcnepumenm:

U3y4YeHHe 00pa3lloB HEOPTaHWYECKUX BEIECTB, CBONCTB COJSHON KHCIIOTHI,
MIPOBEJICHNE KAaUYEeCTBEHHBIX PEAKIM Ha XJIOPUJ-UOHBI U HAOIOJCHUE MPU3HAKOB
WX TPOTEKAaHUS, OIBITHI, OTpaXkalwmue (QU3NYECKUe W XUMUUYECKHE CBOMCTBA
rajoreHoB M MUX COEAMHEHUH (BO3MOXKHO HKCIOJb30BAHUE BUJIEOMATEPUATIOB),
03HAKOMJICHHE ¢ 00pa3liaMu XJIOPUJIOB (TaI0T€HUI0B), O3HAKOMJICHHE ¢ 00pa3liamMu
ceppl U €€ COENMHEHUSIMH (BO3MOYKHO UCIIOJIb30BAHUE BHUACOMATEPHUAIIOB),
HaOJFOICHHE TIpollecca OOYTIMBaHUS caxapa Mol JeHCTBUEM KOHIICHTPUPOBAHHOM
CEPHOMN KHUCIIOTHI, U3YYCHHE XUMUYECKUX CBOMCTB pa30aBIEeHHON CEPHOI KUCIIOTHI,
MPOBEJCHNE KaueCTBEHHON peakuu Ha CcyJib(paT-uoH U HaOJI0JIeHHE MpU3HaKa eé
MPOTEKaHMs, O3HAKOMJICHHE C (M3MYECKUMHU CBOWCTBaMH a30Ta, gocdopa u ux
coeIMHEHU (BO3MOKHO UCIOJIb30BaHUE BHJIEOMATEPUATIOB), 00pa3iaMy a30THBIX
u ¢pochopHBIX yaoOpeHuH, MojaydeHue, coOupaHue, pacro3HaBaHUE W U3YyUYCHHUE
CBOMCTB aMMHaka, MPOBEJACHUE KAYECTBEHHBIX pEaKIUi Ha HOH aMMOHHUA U



dochar-uoH U U3yYEHUE TPUZHAKOB WX MPOTEKAHUS, B3aUMOJCHCTBUE
KOHIICHTPUPOBAHHOM a30THOM KHCJIOTHI C MeIbl0 (BO3MOXKHO UCIIOJIb30BaAHUE
BHUJICOMATEPUATIOB), M3yUYCHUE MOJEJeH KPUCTAUIMUYECKUX PEIIETOK anMasa,
rpaduta, (QymiepeHa, O3HAKOMJIEHHWE C MPOIECCOM aJcopOlMH PacTBOPEHHBIX
BEIIECTB AKTMBUPOBAHHBIM YIJIEM M YCTPOMCTBOM NPOTHUBOrasza, IMOJy4YEHHUE,
coOupaHue, pacrio3HaBaHUE U M3YYECHHE CBOMCTB YIVIEKHUCIIOIO Tasa, MPOBEJCHUE
KaueCTBEHHBIX peaKIuii Ha KapOOHAT M CUJIMKAT-UOHBI U U3YUYCHHE MPU3HAKOB HX
MPOTEKaHUs, O3HAKOMJIEHHE C TPOAYKIHMEH CUIMKATHONW MPOMBIILICHHOCTH,
pEllIeHNE SKCIEPUMEHTANBHBIX 3aJau Mo Teme «BaxkHeillne HemeTamabl U HUX
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 MeTaioB. Metajuinueckasi CBs3b U
METAUINYECKasi ~ KPUCTAIMYECKAsT  peImIETKAa.  DJIEKTPOXMMHUYECKUU  psj
HaIpsDKEHUH MeTauioB. duU3nyeckre U XMMUYECKHe CBOWCTBa MeTaioB. Oomue
crocoObl ToydeHuss MeTauioB. [loHsATHE O KOpPpPO3WHM METAJJIOB, OCHOBHBIC
CroCcoOBI 3aITUTHI X OT Koppo3uu. CruiaBsl (CTalb, YyTryH, TIOPATFOMUHHAMN, 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 ¥ XMMUYECKUE CBOMCTBA (Ha mpuMepe HaTtpus U Kamus). OKCUabl U
TUIPOKCHUABI HaTpusg MW Kanus. IIpuMeHeHue MIeJOYHBIX METayIoB M UX
COEeIMHEHUMH.

[[lenoyHo3eMeNnbHBIE METAJUIBI MAarHMd W KaJIbLWM: TOJIO)KEHUE B
[Tepunoguueckoit cucreme xumuueckux 3semenToB . 1. MenaeneeBa, cTpoeHue ux
aTOMOB, HaXOXJeHUE B npupojae. Puznueckrue U XMMUYECKUE CBOMCTBA MarHusl U
Kanblys. Baxueimume coefuHeHUs Kbl (OKCUI, TUAPOKCHU/T, COJIH). KECTKOCTD
BOJIbI U CTIOCOOBI €€ YCTpAHCHUS.

AJIOMHUHMI: IOJIO)KEHUE B [leproanueckon cucteMe XUMUYECKHUX 3JIEMEHTOB
JI. 1. MenpneneeBa, CTpOeHME aTtoMa, HaxoxKJAeHUe B mpupone. duszndeckue u
XUMHUYECKHE CBOMCTBA aIFOMUHMS. AM(OTEpHBIE CBOWCTBA OKCHJIA M THIPOKCH]IA
AJTFOMUHUA.

Keneso: monoxenue B [lepnogudeckoil cUCTEME XUMHUYECKUX 3JIEMEHTOB /I,
. MenneneeBa, CTpo€HHWE aToma, HaxXOXJIeHWE B npupone. dusnueckne u
XUMHUYECKHE CBOMCTBA kene3a. OKCHabl, THAPOKCUIBI U comu xkenesa (I1) u xenesa
(IIT), ux cocraB, CBOMCTBA U MOJTyYECHUE.

Xumuueckuit IKCnepumenm:



O3HAKOMJICHHE C oO0pa3llaMud METAJIOB U CIUIABOB, HUX (DU3NYECKUMU
CBOMCTBaMH, M3y4YEHUE  PE3yJbTAaTOB  KOPPO3UU  METALIOB  (BO3MOXKHO
WCIIOJIb30BaHUE BHUACOMATEPHUATIOB), OCOOCHHOCTEH B3aMMOJEUCTBUS OKCHJA
KaJIbIIUS W HATpUs C BOJOM (BO3MOXKHO HCIIOJIb30BaHUE BHJIEOMATEPUAIIOB),
HCCJIEIOBAHUE CBOMCTB KECTKOW BOJBI, MPOLIECCA TOPEHUS XKeJe3a B KUCIOPOAE
(BO3MOKHO  HCTOJB30BAaHUE  BUJEOMATEpPUANIOB), IMPU3HAKOB  MPOTECKAHUS
KaueCTBEHHBIX PEaKIMi Ha HOHBI: MarHus, KajabllKs, aTIOMUHUS, [TUHKA, xkene3a (1)
n xenesa (III), menu (II), HaOmromeHWEe W ONMHMCAHUE TPOILIECCOB OKpaIIMBaAHUS
IIaME@HU WOHAMHU HaTpus, Kajiusg ¢ Kalblus (BO3MOXKHO HCIOJIb30BaHHE
BUJIEOMAaTEpUaIOB), KCCIIeIOBaHUE aM(OTEPHBIX CBONCTB TUAPOKCHUIA ATTFOMUHUS U
TUAPOKCHUA IIMHKA, PEIICHUE SKCIEPUMEHTANIbHBIX 3a7a4 1Mo Teme «Baxuelimue
METaJUThl U UX COCTUHEHUS.

XuMHS U OKpYKaLIas cpeaa

BemectBa u maTepuanbsl B TOBCEIHEBHOW >KM3HM 4YesloBeka. besomacHoe
UCIIOJIb30BaHUE BEIIECTB U XMMHUYECKUX peakiui B ObITy. [lepBas momoris npu
XUMHUYECKUX 0KOTaX U OTPABJICHUSIX.

XUMHUYECKOE 3arps3HEHUE OKpYXKawIIed cpeabl (NpeaeiabHas IOoMmyCcTUMas
KOHIIEHTpauus BeuiecTs, nainee — [1JIK). Posb XxumMuu B pelieHun 3KOJIOTHYECKUX
poOJIeM.

Xumuueckuii IKcnepumenm:

u3ydeHrne o0paslloB MaTepuaioB (CTEKJIO, CIUIaBbl METAJIOB, MOJUMEpPHBIC
MaTepHuaJbl).

Mesrcnpeomemmnuwie cea3u

Peanuzamusa MeXnpeaMETHBIX CBSA3EH MPU M3YYEHUHM XUMUM B 9 Kiacce
OCYIIECTBIIICTCS 4epe3 HCIIOIb30BaHUE KaK OOIMX ECTECTBEHHO-HAYYHBIX
MOHATHM, TaK W MOHATUN, SBISIOMIUXCS CUCTEMHBIMM ISl OTJAEIbHBIX MPEIMETOB
€CTECTBEHHO--HAYYHOT'O LIUKJIA.

OOmume ecTecTBEHHO-HAYYHBIE TMOHSATHS: HAY4YHBIM (DakT, rumoresa, 3aKoH,
TEOpHWs, aHadu3, CHHTE3, KIacCUPUKaAIUsi, TMEePUOJUYHOCTb, HaAOIIOACHHE,
AKCHEPUMEHT, MOJICTMPOBAHUE, HU3MEPEHUE, MOJEJb, SBICHUE, MNapPHUKOBBIN
a3 peKT, TeXHOIOTHS, MaTEPHUAITBI.

®du3znka: MaTepusi, aTOM, JIEKTPOH, IPOTOH, HEUTPOH, MOH, HYKJIU, U30TOIIbI,
PaaMOaKTUBHOCTD, MOJIeKya, AIEKTPUUYECKUI 3apsn, MPOBOJIHHUKH,
MTOJTYIIPOBOAHUKH, JTUAJICKTPUKH, (POTOIIEMEHT, BEIISCTBO, TEIO, OOBEM,
arperaTHoe COCTOSIHUE BEIIECTBA, ra3, pacTBOP, pACTBOPUMOCTb, KPUCTATUIMYECKast
peméTKka, CruiaBbl, (U3MUYECKHE BEIWYUHBI, SAMHUIIBI W3MEPECHHS, KOCMHYECKOE
MIPOCTPAHCTBO, TIAHETHI, 3BE3/1b1, COJIHIIE.

buonorus: ¢dorocunres, npixaHue, Omocdepa, 3KOCUCTEMA, MHUHEPAIbHbBIC
yA00pEeHHUs, MUKPO3JIEMEHThI, MAaKPOAJIEMEHTHI, MUTATEIbHbIE BEIIECTBRA.



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



IINTAHUPYEMBIE PE3YJbTATHBI OCBOEHHMA ITPOI'PAMMBI 110
XUMHUHN HA YPOBHE OCHOBHOI'O OBIIEI'O OBPA3OBAHUA

JIMUHOCTHBIE PE3YJIBTATHI

JIn4HOCTHBIE PE3yJibTaThl OCBOEHUSI MPOTPAaMMbl OCHOBHOTO  OOIIETro
oOpa3oBaHusl JOCTUTAIOTCA B XOJ€ OOy4YeHHs XMMUU B €IMHCTBE Y4YEOHOU H
BOCMUTATEIBHON NEATENIBHOCTH B COOTBETCTBUU C TPATULIMOHHBIMUA POCCUUCKUMU
COITMOKYJIbTYPHBIMU M JTYXOBHO-HPAaBCTBEHHBIMU II€HHOCTSIMHU, MPUHATHIMH B
oOlllecTBe MpaBWJIaMM W HOPMAaMHU TIIOBEICHUS M CHOCOOCTBYIOT IMpoIeccam
CaMOTO3HaHUs, CAMOPA3BUTHUS U COLIMAIIM3AIUU O0yYaIOIINXCS.

JInuHOCTHBIE  pe3yibTaThl  OTPAXKAIOT  TOTOBHOCTH  OOydYaromuxcs
PYKOBOJICTBOBATbCSI CHUCTEMOM TO3UTHUBHBIX IIEHHOCTHBIX OpPHUEHTAIMA U
paclIpeHue ONbITa JESITEILHOCTH Ha €€ OCHOBE, B TOM UHCJIE B YACTHU:

1) naTpHOTHYECKOr0 BOCIIUTAHUS

IIEHHOCTHOTO OTHOIIECHUSI K OT€UECTBEHHOMY KYJIBTYPHOMY, UCTOPUUECKOMY
U HaydyHOMY HAacCJIeJuI0, TMOHMMaHUs 3HAYCHUS] XMUMHUYECKOW HAYyKH B KU3HH
COBPEMEHHOI'0 OOIIECTBA, CIIOCOOHOCTH BIAJIETh JIOCTOBEPHOM HMH(OpMaLUEi O
NEPEAOBBIX JOCTHXKCHUSX W OTKPBITHSX MHPOBOM M OTEYECTBEHHOW XUMHH,
3aMHTEPECOBAHHOCTH B HAYYHBIX 3HAHUIX 00 YCTPOWCTBE MHpa U 00OIIECTBa;

2) rpaskIaHCKOr0 BOCIIUTAHUS:

NPEACTABICHUS O COLMAIbHBIX HOpPMax H NpaBUIaX MEKINYHOCTHBIX
OTHOIIEHUH B KOJUIEKTUBE, KOMMYHHKATUBHON KOMIIETEHTHOCTH B OOIECTBEHHO
MOJIE3HOM,  y4eOHO-UCCIIeIOBAaTEIbCKOM, TBOPYECKOM W JAPYrUX  BHJAX
JESTENBHOCTH, TOTOBHOCTH K pPa3HOOOpPa3HOW COBMECTHOH MAESITEIbHOCTH TpH
BBITIOJTHEHUU YYE€OHBIX, TII03HABATENIbHBIX 3aJ7]a4, BBIMOJTHEHUN XUMHYECKUX
HKCIIEPUMEHTOB, CO3/JaHUU YYEOHBIX MPOEKTOB, CTPEMIICHHSI K B3aUMOIIOHUMAHUIO
¥ B3aUMOTIOMOIIIH B MPOIECCE ITOM yueOHOM NesATeIbHOCTH, TOTOBHOCTH OIEHUBATh
CBOE MOBEJCHUE M IOCTYNKHA CBOMX TOBAPHUILEH C IMO3ULIUU HPABCTBEHHBIX H
IIPAaBOBBIX HOPM C YUETOM OCO3HAHUS MOCIEACTBUI MOCTYIIKOB;

3) HeHHOCTH HAYYHOTO TIO3HAHUS:

MHPOBO33PEHUYECKUE NPEACTABICHUSI O BEIIECTBE U XMMHUYECKOW PEaKLHUH,
COOTBETCTBYIOIIME COBPEMEHHOMY YPOBHIO pPAa3BUTUS HAYKW W COCTABIISIOIINE
OCHOBY JUJII TIOHUMAHUSI CYIIHOCTH HAYYHOW KapTUHBI MHUpA, MPEACTABICHUS 00
OCHOBHBIX 3aKOHOMEPHOCTAX Pa3BUTHUSI TPUPOJbI, B3aUMOCBS3AX 4YEJIOBEKA C
MPUPOJTHOMN CPEION, O POJIM XMMHUU B TO3HAHUU 3TUX 3aKOHOMEPHOCTEM;

M03HABATEIbHbIE MOTHBBI, HAIIPABJICHHbIC HA MOJYYEHUE HOBBIX 3HAHUHU MO
XAUMHH, HEOOXOIUMBIE IJisi OOBSICHEHHS HaOI0IaeMbBIX IMPOIECCOB W SIBICHHM,
MMO3HABATEIbHOM, MHPOPMAIMOHHON M YUTATEIbCKOW KYJIbTYpbl, B TOM YHCIE
HaBBIKOB CaMOCTOSITEIbHOM pabOTbl ¢ y4EeOHBIMH TEKCTaMH, CIPABOYHOU



JUTEPATypOr, JOCTYIMHBIMH TEXHUYCCKHUMH CpEACTBAMH HH()OPMAIMOHHBIX
TEXHOJIOTHM;

UHTEpEC K OOYYEHHIO M TO3HAHHIO, JII0OO3HATENBbHOCTh, TOTOBHOCTH H
CIIOCOOHOCTh K  caMOOOpa30BaHMIO, TPOSKTHOW W  HCCIEA0BATEIBCKOM
JESATENBHOCTH, K OCO3HAHHOMY BBIOOPY HAIPaBICHHOCTH W YPOBHS OOYyYCHHS B
JIaTbHEUIIIEM;

4) popMupoBaHUsI KYJbTYPbI 310POBbS

OCO3HAHHWE IICHHOCTH JKWU3HHM, OTBETCTBCHHOI'O OTHOIICHUS K CBOEMY
3I0POBBIO, YCTAHOBKHM Ha 3J0POBBIM 00pa3 *KWU3HU, OCO3ZHAHUE TOCICIACTBUH U
HENPHSITHE BPEAHBIX MPUBBIUCK (YIIOTPEOIICHHS aIKOTOJIsI, HAPKOTHKOB, KypEHUS),
HEOOXOAUMOCTH COOJIFOJICHUST TIpaBWJI 0€30MacHOCTH TMpU  OOpaAIICHUH C
XHMHYECKUMU BEIIECTBAMHU B OBITY U PEAIbHOMN KU3HU;

5) TPy/10BOro BOCIIUTAHMS:

UHTEPEC K MPAKTUUESCKOMY M3YUYCHHUIO MPOodECcCHii M TpyAa Pa3jIMdHOTO PoJa,
yBOXCHHE K TPY/Ly U PEe3yJIbTaTaM TPYAOBOU NEATEIHPHOCTH, B TOM YHCJIC HA OCHOBE
NPUMCHCHUS  MPEIMETHBIX 3HAHWM 10  XUMHH, OCO3HAHHBIH  BBIOOD
WHAVNBUAYATLHON TPACKTOPHH MPOJIOJDKCHHS 00pa30BaHUS ¢ yUETOM JIMIYHOCTHBIX
UHTEPECOB U CIIOCOOHOCTH K XMMHH, OOIIECTBEHHBIX HHTEPECOB U MOTPEOHOCTEH,
yCTIEIIHON MPOodeCcCHOHAIBHON NESITETbHOCTH U Pa3BUTHSI HEOOXOUMBIX YMEHHH,
TOTOBHOCTH aIalITUPOBATHLCS B MPOPECCUOHAIBHOM CPEeJIE;

6) 9KOJIOrM4eCKOro BOCIIUTAHMS:

HKOJIOTHYECKH 11eJIecO00pa3HOe OTHOIIEHUE K TPUPO/IE KAK HCTOYHHUKY KU3HU
Ha 3emiie, OCHOBE €€ CYIIEeCTBOBAaHHUA, IOHMMAHHE IIEHHOCTH 3J0pPOBOTO H
Oe3omacHoro oOpasza JKM3HHM, OTBETCTBEHHOE OTHOIICHHE K COOCTBEHHOMY
¢u3nueckoMy U TICUXMYECKOMY 3J0POBBIO, OCO3HAHME IIEHHOCTH COOJIOICHUS
npaBMI 0€30MaCHOTO MOBEACHUS TP padoTe C BEIIECTBAMHU, a TAKXKE B CUTYAIUsX,
YTPOKAIOIIUX 3IOPOBBIO U KU3HU JIIO/ICH;

CIIOCOOHOCTH TIPUMEHATHh 3HAHUS, IMOJIydaeMble MPU U3YYCHUH XUMUU, IS
peLIeHUs 3a/1a4, CBSI3aHHBIX C OKPYKAIOLIEH MPUPOJHOM CPENOM, I MMOBBILICHUS
YPOBHS  JKOJOTUYECKOW KYJNbTYpPhl, OCO3HaHHUS TJ00aTbHOTO  XapakTepa
HKOJIOTHYECKUX TMPOOJEM M IMyTeH WX PEIIeHUs MOCPEICTBOM METOJOB XUMUH,
HKOJIOTUYECKOTO MBIIUICHUS, YMEHHUSI PyKOBOJCTBOBATHCS UM B MO3HABATEIHHOM,
KOMMYHHUKAaTUBHOW U COLIMAJIbHON IIPAKTHKE.

METANPEIMETHBIE PE3YJIBTATbBI

B cocraBe MerampeaMeTHBIX PE3YNbTATOB BBIJACISIIOT 3HAYUMBIE IS
dbopMupoBaHUS MUPOBO33pEHUS 00IIIEHAYYHBIE TOHATHS (3aKOH, TEOPHUS, TPUHITHII,
rurnore3a, (axkrt, cucTemMa, TMPOIECC, OSKCIEPUMEHT U JPYroe.), KOTOphIe
UCITOJIB3YIOTCS B €CTECTBEHHO-HAYYHBIX YYCOHBIX TpeaMeTax M TO3BOJISIIOT Ha
OCHOBE 3HAHWH M3 ATUX MPEAMETOB (POPMHUPOBATH MPEICTABICHUE O IICIIOCTHOM



Hay4YHOW KapTHUHE MUpa, U YHUBEpCAIbHbIC YU4eOHbIC NeUCTBUS (ITO3HABATEIbHEIE,
KOMMYHUKATHBHBIE, DPETYJIATUBHBIE), KOTOpbIE 0OECHEeunBalOT (POPMUPOBAHUE
TOTOBHOCTH K CaMOCTOSITEIbBHOMY IUIAHMPOBAaHUIO M OCYIIECTBICHHUIO y4eOHOM
JEeSATENbHOCTH.

Ilo3naBaTe/ibHBbIE YHHBEpPCAJIbHbIE YUeOHbIE 1eHCTBUSA

ba3zoBble JiornyecKkue 1ecTBUA:

YMEHHUS UCIOIb30BaTh MPUEMBI JIOTUYECKOTO MBIIUICHUS TPU OCBOCHUU
3HAaHUMW: PacKPBIBaTh CMBICI XUMHUYECKUX MOHITHN (BBIACTSATH UX XapaKTEepHBIE
NPU3HAKH, YCTAHABIWBATH B3aUMOCBS3b C JIPYTUMH TOHSATHSIMHU), HCIOJIH30BAThH
MOHSTHUS JJ1s1 OOBSICHEHHS OTJEIbHBIX (DAKTOB U SIBJICHUN, BEIOMPATh OCHOBAHUS U
KpUTEpUU ISl KiIacCU(PUKAMK XUMHUUYECKUX BEIIECTB U XMUMHUYECKHX PEaKIIHi,
yCTaHABIIMBATh TMPUUYMHHO-CIIEJCTBCHHBIC CBSI3U MEXAY OOBEKTaMU H3Y4CHUS,
CTPOUTH JIOTUUECKHUE PACCYXACHUS (MHIYKTHUBHBIC, ICTYKTUBHBIEC, 110 aHAJIOTHH),
JieaTh BEIBOBI U 3aKIIFOUCHHUS;

yMEHUE TIPUMEHSThL B TIpolleCcCe€ TIO3HAHMS TOHATHS (TIPEAMETHBIC W
MeTarnpeIMEeTHbIC), CHMBOJIMYECKHE (3HAKOBBIC) MOJICIIH, UCTIOIb3YEMbIE B XUMHH,
npeoOpa3oBbIBATh NIUPOKO MPUMEHSEMbIC B XUMHUHU MOJCIBHBIC MPEICTABICHUS —
XUMUYECKU 3HAK (CHUMBOJI dJIeMEHTa), XUMHYeckas (opMylia W ypaBHEHUE
XUMHYECKOW peakiy — MPU pelIeHUH y4eOHO-TT03HABATENbHBIX 3a/1a4, C YUETOM
ATUX MOJEIBHBIX NMPEACTABICHUN BBISBISITh M XapaKTE€pPU30BaTh CYIIECTBEHHBIE
NPU3HAKUA U3YYaeMbIX O0OBEKTOB — XMMHUYECKUX BEIIECTB U XUMUUYECKUX PEaAKIIUil,
BBISIBJISITE  OOIIME  3aKOHOMEPHOCTH, MPUYUHHO-CIEJICTBEHHBIE CBSI3M U
IPOTUBOPEUHS B U3YyUAEMBIX IIPOLIECCaX U SIBICHUAX.

Ba3oBnble uccienoBarejabcKkue 1eCTBHA.

YMEHUE HCIOJIb30BAaTh IMOCTABJICHHBIE BOINPOCHI B Kauy€CTBE WMHCTPYMEHTA
MO3HAHUS, a TAKXKE B KAYECTBE OCHOBBI JIJIs1 (POPMUPOBAHUS THIIOTE3HI TIO IPOBEPKE
PaBUJIILHOCTU BBICKA3bIBAEMBIX CYXKIECHUN;

NpUOOPETeHUE ONbITa MO IUIAHUPOBAHHUIO, OPraHHW3allMd W TPOBEIACHUIO
VYCHHUYECKHX OJKCIIEPUMEHTOB, yMEHHE HabmomaTh 3a XOJAOM IIpoliecca,
CaMOCTOSTEIILHO MPOTHO3UPOBATH €ro Pe3yJbTaT, POPMYyIUpPOBATH 00OOIIECHUS U
BBIBOJIBI 110 PE3yJibTaTaM MPOBEAEHHOTO OMBITA, UCCIEIOBAHUS, COCTABISITh OTYET
0 MpojenaHHol padorte.

Pabora ¢ unpopmaumeii:

yMEHHE BBIOWpaTh, AHAIM3UPOBATH W WHTEPIPETUPOBATH HHQPOPMAIIUIO
Pa3IUYHBIX BUJAOB U (POPM IPEACTABICHUS, MOTYyYaeMYyI0 U3 Pa3HbIX UCTOUYHHKOB
(Hay4HO-TIOMYJISIpHAsT  JIUTEpaTypa XUMHUYECKOTO COAEpP)KAaHUS, CIPABOYHBIC
nmocoOusi, pecypcsl WHTepHETa), KPUTUYECKH OIICHUBATH NPOTUBOPEUYHUBYIO H
HEJIOCTOBEPHYIO HH(OpMAIIHIO;



YMEHHE NPUMEHSITh PA3JIMYHBIE METOJbI M 3alpOChl NMPU MOUCKE U OTOOpE
uH(pOpMAIMM W COOTBETCTBYIOLIMX JAHHBIX, HEOOXOAMMBIX Jisi BBINOJHEHUS
y4eOHBIX U MO3HABATEIbHBIX 3a7a4 ONPEIEAEHHOrO TUIA, TPUOOPETEHHUE ONbITA B
00JaCTH  MCHOJB30BAHMUS ~ MH(POPMALMOHHO-KOMMYHUKATUBHBIX  TEXHOJOTHUH,
OBJIaJIEHUE KYJIbTYpO aKTUBHOI'O MCIOJIb30BAHMS PA3IIMUHBIX IOUCKOBBIX CUCTEM,
CaMOCTOSITEJILHO BBIOMPATh ONTHUMAalbHYIO OpMY MpeACTaBICHUS UH(DOpMALUU U
WUIIOCTPUPOBATh pEIIAEMble 3aJayd HECJIOKHBIMU CXEMaMH, JHharpaMMmamu,
OpyruMH opMaMu rpauKu U UX KOMOMHAIUSMU;

yMEHHE HCHOJb30BaTh M AaHAJIM3UPOBATh B Mpouecce ydyeOHOM W
UCCJIeI0BATEIbCKON JESITENIbHOCTH MH(OPMALUIO O BIMSHUM MPOMBIIUICHHOCTH,
CEJIbCKOTO XO34MCTBAa M TPAHCIOPTAa HA COCTOSHUE OKPY’KAIOIIEH MPUPOIHOM
Cpellbl.

KomMmyHuKkaTHBHBIE YHUBepcaibHbIe yUeOHbIe 1eficTBUS:

YMEHHUS 3a7]aBaTh BOMPOCHI (B X0/€ uajora u (WiK) JUCKYCCUH) MO CYIIECTBY
oOcyxnaeMol Tembl, (HOPMYIUPOBATH CBOM TMPEIJIOKEHUS OTHOCHTEIBHO
BBITMIOJTHEHUS MTPEIJIOKEHHOMN 3a/1a4u;

YMEHHUS  TMPEJCTaBIsATh  MOJYyYEHHbIE  pe3yjbTaThl  O3HABATEIHHOM
JESTENbHOCTH B YCTHBIX U MHCBbMEHHBIX TEKCTaX; JeNaTh MPe3eHTAIUIO
PE3YJIHTATOB BBHIMOJHEHUSI XMMHUYECKOr0 JIKCIEepUMeHTa (J1abopaTopHOro OIbITA,
1abopaTopHOM pabOTHI O UCCIIEOBAaHUIO CBOWCTB BEIIECTB, Y4€OHOTO MTPOEKTA);

yMEHHUS y4eOHOTrO COTPYIHHMYECTBA CO CBEPCTHUKAMH B COBMECTHOM
NO3HABATEJIbHO W HCCIENOBATEIbCKONM  JEATEIbHOCTH IpPU  PEUICHUH
BO3HUKAIONIMX MpPOOJIeM Ha OCHOBE Y4€Ta OOLIMX HHTEPECOB W COIJIACOBAHUSA
no3unui (00CyXJIeHus, OOMEH MHEHHUSMH, «MO3TOBBIE IITYPMbI», KOOPIUHAIIMS
COBMECTHBIX JICHCTBHUI, OINpEAEICHUE KPUTEPHEB IO OIEHKE KayecTBa
BBITIOJTHEHHOM pabOoTHI U IpyTHE).

PeryisiTuBHbIC YHUBepCAJIbHbIE yYeOHbIE 1eHCTBHS:

YMEHHE CaMOCTOSATEIBHO OIpPEAENATh LEJIH IEATEIbHOCTH, IJIAHUPOBATH,
OCYILIECTBIISATh, KOHTPOJIHUPOBATh U NPU HEOOXOJUMOCTH KOPPEKTUPOBATH CBOIO
JeSITENBHOCTD, BEIOMpATh Hanboee »(HeKTUBHBIE CIOCOOBI PEeIIeHNs] YIEOHBIX U
MIO3HABATEIBHBIX 3a/a4, CaMOCTOATEIBHO COCTaBIIATh WM KOPPEKTUPOBATH
MPEIJIOKEHHBIA QITOPUTM  JCUCTBUM MPU BBINOJHEHUM 3aJaHUN C Y4ETOM
MOJTyYeHUs] HOBBIX 3HAHUN 00 M3y4yaeMbIX OOBEKTaX — BEIIECTBAX M PEAKIMSX,
OLICHMBAaTh COOTBETCTBUE IOJIYYEHHOIO pE3yJibTaTa 3asBJICHHON LEIH, YMEHHE
MCII0JIB30BaTh U aHAIIM3UPOBATH KOHTEKCTHI, IPEJIAraéMble B YCIOBUH 3aJaHU.

HNPEAMETHBIE PE3YJIBTATDHI

B cocraBe mpenMeTHBIX pe3yJabTATOB IO OCBOCHHIO 0053aTENBHOTO
COJIepKaHMsl, YCTAaHOBJICHHOTO JaHHON (eaepanibHOM paboueil mnporpamMmon,
BBIICJIAIOT: OCBOCHHBIE OOYYalOIIMMHUCA HAy4YHbIE 3HAHUSA, YMEHUS M CIOCOOBI



NeucTBUM, creuuduyeckue s NOpeaMeTHor obnactu  «XuMHs», BUIbI
NEATENBHOCTA MO  MOJYYEHUIO HOBOTO  3HAaHWS, €ro HHTEPHpPETALUH,
peoOpa3oBaHUIO U MPUMEHECHUIO B PA3JIMYHBIX YUEOHBIX U HOBBIX CUTYaIUSX.

K koHiry oOyuenus B 8 ki1acce npeMeTHbIE pe3yJbTaThl HA 0230BOM ypOBHE
JOJDKHBI OTpaXkaTh CHOPMUPOBAHHOCTD Y O0YUAIOIMUXCS YMEHUM:
pPacKpbhIBaTh CMBICII OCHOBHBIX XHWMHWYECKUX IIOHATHH: aToM, MOJIEKYIa,
XUMUYECKHUH 3JIEMEHT, TPOCTOE BEIIECTBO, CJI0KHOE BEIIECTBO, CMECh (OJTHOPOIHAS
Y HEOJIHOPOJIHAs), BaJICHTHOCTh, OTHOCHUTEJIbHASI aTOMHAsI U MOJICKYJISIpHAsl Macca,
KOJIMYECTBO BEILIECTBA, MOJIb, MOJIIpHAsh Macca, MaccoBas M0 XUMHYECKOrO
dJIEMEHTa B COCJAMHEHUHU, MOJSIPHBIM 00BEM, OKCHI, KHUCIIOTa, OCHOBAHHUE, COJIb,
AJEKTPOOTPULIATEILHOCTh,  CTENECHb  OKHUCICHMWS, XUMHUYECKas  peakius,
KJaccu(puKaIUs peaKiuii: peakiiui COSTUHEHUsI, PEaKIIUU Pa3JI0OKEHUsI, PEaAKIIUU
3aMelIeHus, peakiuu OOMEHa, JK30- M JIHJAOTCPMHUUECKUE DPEaKIMH, TEIUIOBOU
s ekt peakiuu, SIPO aToMa, SIECKTPOHHBIM CJIOM aroMa, aTOMHas OpOUTab,
paauyc aroMa, XMMHYECKasi CBsI3b, MOJIApHAs U HEMNOJISIpHAsh KOBAJEHTHAS CBSI3b,
WOHHAsl CBSI3b, HMOH, KAaTHUOH, AHHUOH, pPACTBOpP, MaccoBas JOJs BEUIESCTBA
(TpolieHTHAs! KOHIICHTPAIIHs ) B PAaCTBOPE;
WUTIOCTPUPOBATH B3aUMOCBS3b OCHOBHBIX XUMUYECKUX MTOHITUNA U IPUMEHSTH 3TH
HNOHSTUS MPU ONMCAHUM BEUIECTB U UX MPEBPALLCHUN;
UCIIOJIb30BaTh XMMHYECKYI0 CHMBOJHUKY JUJISi COCTaBieHHS (OPMYJ BEIIECTB H
YPaBHEHUN XUMHUUYECKUX PEAKIIUH;
OTIpEJIENSITh BAJIGHTHOCTh ATOMOB 3JIEMEHTOB B OMHAPHBIX COCIUHEHUSX, CTETICHb
OKHUCJICHHS DJIIEMEHTOB B OMHApPHBIX COEIWHEHUSX, MPUHAAJICKHOCTh BEIIECTB K
OTpeNIeIEHHOMY KJIACCy COEIMHEHMH MO (QopMyliaM, BHJ XUMHYECKOWU CBS3H
(KOBaJICHTHAsI ¥ MOHHAs) B HEOPTraHUYECKUX COCTMHEHUSX;
packpbiBaTh cMbICH [lepuonnueckoro 3akona 1. 1. MeHneneeBa: 1eMOHCTPUPOBATH
NOHUMAaHHE MEPUOANYECKON 3aBUCUMOCTU CBOMCTB XMMUYECKHUX AJIIEMEHTOB OT UX
nonoxxkenus B llepmoamyeckon cucreme, 3aKOHOB COXPAHEHUs MAacChl BELIECTB,
MIOCTOSIHCTBA COCTaBa, aTOMHO--MOJIEKYJIIPHOTO YYEHHUsI, 3aKOHa ABOTaIpo;
OMKCHIBATh U XapaKTepu3oBaTh TabmuuHyro ¢opmy [lepromnyeckoit CUCTEMBI
XUMUYECKUX 3JIEMEHTOB: Pa3IN4aTh MOHATHUS «TJIaBHAas noarpynna (A-rpymnmna)» u
«iobounas moxarpymmna (b-rpymma)», Maneie U OONbIINE TEPUOIBI, COOTHOCHUTH
o0o3HaueHusi, KOTOopble wMeroTcs B Tabmume «llepuommueckass cucrema
xumuudecknx aneMeHToB . M. MenzaeneeBa» ¢ YMCIOBBIMM XapaKTEPUCTHKAMU
CTPOEHUSI aTOMOB XMMHYECKHX DJIEMEHTOB (COCTaB W 3apsj sapa, oOIiee 4mcio
AJIEKTPOHOB U PACIPEACIICHUE UX M0 AIEKTPOHHBIM CIIOSIM);
KJIacCU(PULUPOBATH  XMMHYECKHE  DJEMEHThl, HEOPraHMYEeCKHE  BEIIECTBa,
XUMUYECKHUE peakinu (110 YUCIy U COCTABy YYACTBYIOIIMX B PEAKIIMU BEIIECTB, O
TernoBomMy 3hdexry);



XapaKTepu30BaTh (OMUCKIBATH) O0IME XUMUUECKUE CBOMCTBA BEILIECTB PA3IMUHbBIX
KJIacCOB, TOATBEPXKJasi OINUCAHHE MpPUMEpPaAMHU MOJICKYJISIPHBIX YpPaBHEHHUU
COOTBETCTBYIOIINX XUMHUECKUX PEAKIINA;
MIPOTHO3UPOBATH CBOMCTBA BEIIECTB B 3aBUCUMOCTH OT UX KQU€CTBEHHOI'0 COCTAaBa,
BO3MOKHOCTH MPOTEKAHUS XUMUUECKUX MIPEBPAIICHUN B PA3JIMUHBIX YCIOBUSIX;
BBIYUCIISATh OTHOCUTEIBHYIO MOJICKYJISIPHYIO U MOJISIPHYIO MacChl BEIIECTB,
MAacCCOBYIO JIOJI0O XHMUYECKOTO 3JIeMEHTa 1o ¢Gopmylsie COSIUHEHUS, MACCOBYIO
JIOJIF0 BEIIECTBA B PACTBOPE, MPOBOAUTH PACUYETHI MO YPABHEHUIO XUMHUUYECKOU
peakIuu;
MPUMEHATH OCHOBHBIE ONIEPAIlUU MBICTUTEIILHON AEATEIbHOCTU — aHATIU3 U CUHTE3,
cpaBHEHHE, 0000IIeHne, CHUCTEMaTU3alrl, KIacCU(UKAIUI0, BBISBICHHE
MPUYMHHO--CIIC/ICTBEHHBIX CBSA3EH — JIJIS U3YUEHUSI CBOMCTB BEIIECTB U XUMHUECKUX
peakiuii, eCTeCTBEHHO-HAyYHbIE METOJbl MO3HAHUS — HAOJIIOJCHUE, U3MEpPEHUE,
MOJICIMPOBAHKE, YKCIIEPUMEHT (peajbHbIA U MBICJICHHBIN);
CJIe/IoBaTh TMpaBUIaM TIOJIb30BAHUS XUMHUYECKOM TMMOCYJI0M M Ja0opaTOpHBIM
000pyI0BaHUEM, a TAK)KE MPaBUIaM OOpaIleHUs C BEIIECTBAMH B COOTBETCTBHUHU C
WHCTPYKIUSIMU 110 BBITIOJIHEHUIO J1a0OPAaTOPHBIX XMMHYECKHX OIBITOB TIO
MOJIYYEHUIO M COOMPAaHHWIO Ta3000pa3HbIX BEHIECTB (BOAOPOJAa U KHUCIOPOaA),
PUTOTOBIIEHUIO PACTBOPOB C OMpeeIEHHOM MaccOBOM J0OJEH pacTBOPEHHOTO
BEIIECTBA, IUIAHUPOBaTh M MPOBOJUTH XHUMHYECKHE OIKCIEPUMEHTHI IO
pacno3HaBaHUIO PACTBOPOB HIEIOYEH U KHCJIOT C MOMOIIBIO MHIUKATOPOB (JJAKMYC,
dbeHondTanenH, METUJIOPAHX U IPYTHE).

K xoniy o6yuenus B 9 kiacce nmpeIMeTHbIE PE3yIbTaThl HA 0a30BOM YPOBHE
JOJDKHBI OTPakaTh CHOPMUPOBAHHOCTD Y 00YUAIOIMMUXCS YMECHUM:
PacKpBIBaTh CMBICIT OCHOBHBIX XUMUYECKUX TTOHITHI: XUMUYECKUN JIEMEHT, aTOM,
MOJIEKyJla, WOH, KAaTHOH, aHWOH, IPOCTOE BEIIECTBO, CIIOKHOE BEIIECTBO,
BaJCHTHOCTb, dJEKTPOOTPHUIIATEIBHOCTh, CTENEHb OKHCICHHUSA, XUMHUYECKas
peakius, XuMU4IecKas CBsI3b, TEIUIOBOM A (PEKT peakiuu, MOJb, MOJIAPHBIN 00BEM,
pacTBOp, BIEKTPOIUTHI, HEAJIEKTPOIUTHI, SIEKTPOIUTHYECKAS] JTUCCOLMALINS,
peakuu MOHHOTO OOMEHa, KaTaln3aTop, XUMHUUECKOe paBHOBECHUE, 0OpaTUMBIE U
HeoOpaTUMBbIe peakium, OKHCIIUTENIbHO-BOCCTAHOBUTEIbHBIE peakiuu,
OKUCIIUTENb, BOCCTAHOBUTENIb, OKHUCICHHE UM BOCCTAHOBJICHHE, AaJUIOTPOIHS,
aM(OTEepPHOCTh, XWMHUYECKasi CBsI3b (KOBAJICHTHAs, WOHHAs, METaJUTMYecKas),
KpUCTAJIJIMYECKasi pelIeTKa, KOPpO3Usi METAJIOB, CIUIaBbl, CKOPOCTh XUMHUYECKOM
peakiuu, npeaeabHo gonycrumas konuentpanus [/IK BemecTsa;
WJUTIOCTPUPOBATH B3aMMOCBSI3b OCHOBHBIX XUMHYECKUX MMOHATUHA W TIPUMEHSTH ITH
MOHATHS TIPU OMTUCAHUY BEIIECTB U UX MPEBPAICHUM;
UCIIOJIb30BaTh XUMUUYECKYI0 CHUMBOJMKY JJisI COCTaBieHUs (OpMyll BEUIECTB U
YPaBHEHUW XUMUYECKUX PEAKIUN;



ONPENENATh BAJICHTHOCTh M CTENEHb OKHUCIECHUS XHMHMYECKHX DJIEMEHTOB B
COEMHEHUAX PA3JIMYHOIO COCTaBa, NPUHAJIEKHOCTh BEIIECTB K ONPEACIEHHOMY
KJIacCy COeAMHEHUH No (GopMysaMm, BUJ XUMUYECKOH CBSI3H (KOBaJICHTHAsl, MOHHAS,
METaJNINYeCKasl) B HEOPIraHMYECKUX COCIMHEHMSIX, 3apsi] MOHA MO XUMHYECKOU
(dopMyiie, xapakTep cpeibl B BOAHBIX PACTBOPAX HEOPTAHUUYECKUX COCTUHEHUH, TUIIT
KPUCTAJUIMYECKOUN PEIIETKN KOHKPETHOI'O BEILIECTBA;

packpbiBaTh cMmbicn  Ilepuomnueckoro 3akona JI. WM. MengeneeBa wu
JEMOHCTPUPOBATh €r0 MOHMMAHWE: OMHUCHIBATH M XapaKTepU30BaTh TAOIUYHYIO
dopmy Ilepruoanueckoil CUCTEMbl XMMHUYECKUX 3JIEMEHTOB: paziuyaTh MOHSATHUSA
«rnaBHas noArpymnmna (A-rpymnmna)» u «mnodouynas noarpynmna (b-rpynmna)y», mansie u
OOJbIIME  TMEpPUOJIbl, COOTHOCUTh OO0O3HAUYEHMs, KOTOpble HMEIOTCS B
NEPUOJUYECKON Tabyuile, C YUCIOBBIMU XapaKTEPUCTUKAMHU CTPOCHHSI aTOMOB
XUMHYECKUX 3JIEMEHTOB (COCTaB M 3apsia sjapa, OO0Ilee YHUCIO 3JIEKTPOHOB H
pacnpeiesieHue X M0 IEKTPOHHBIM CIIOSIM), OOBSICHATH OOLTUE 3aKOHOMEPHOCTH B
U3MEHEHNN CBOMCTB 3JIEMEHTOB M UX COEJMHEHHI B IIPEAEIaX MAJIbIX IEPUOJOB U
TJIABHBIX MOATPYII € YYETOM CTPOECHUS UX aTOMOB;

KJacCu(UIUPOBATh  XMMUYECKHE  DJIEMEHTBhl, HEOPraHMYEeCKHUE  BEIIECTBA,
XUMUYECKHUE peaklnu (TI0 YUCIIY U COCTAaBy YYaCTBYIOIIMX B PEAKIIMU BEIIECTB, 110
TeIUIOBOMY 3G (dEeKTy, M0 U3MEHEHHIO CTeNeHed OKUCICHUS XUMHUYECKUX
AJIEMEHTOB);

XapaKTepu30BaTh (OMUCHIBATh) OOIIKME U crenuuueckue XMMHYECKHE CBOMCTBA
IPOCTBIX M CJHOXHBIX  BEIIECTB, IOATBEPXKAAs ONUCAHUE IPUMEpaMU
MOJIEKYJIAPHBIX U HOHHBIX YPAaBHEHUN COOTBETCTBYIOIIUX XUMUUECKUX PEAKLINM;
COCTaBJISITh YPAaBHEHUS DJIEKTPOJIUTUUYECKOW JUCCOUMALMU KHUCIJIOT, IIEJIOYEeH U
COJICH, TIOJIHBIE U COKPAIIEHHbIEC YPABHEHHS PEaKIMii MOHHOTO OOMEHa, ypaBHEHHUS
peaKkUnii, IOATBEPKAAIOIINX CYIIECTBOBAHUE TI'E€HETHYECKOW CBSI3UM MEXAY
BEILIECTBAMU PA3JIMYHBIX KIACCOB;

PACKpPBIBaTh CYIIIHOCTb OKUCIIUTEIbHO-BOCCTAHOBUTEIBHBIX PEAKIIUN OCPEACTBOM
COCTaBJICHUS 3JIEKTPOHHOI0 OanaHca ATUX pPeaKIuil;

IIPOTHO3UPOBATH CBOMCTBA BEIIECTB B 3aBUCUMOCTH OT UX CTPOEHHUS, BO3MOXKHOCTH
MIPOTEKAHUSI XUMUUYECKUX MTPEBPALICHUN B PA3JIMYHBIX YCIOBUSIX;

BBIUMCIIATE OTHOCUTEIBHYK) MOJICKYJIISIDHYIO U MOJISIPHYIO MAacChl BEIIECTB,
MacCOBYIO JIOII0 XMMHUYECKOrO 3J€MEHTa MO (OpMYJIE€ COEIUHEHUS, MaCCOBYIO
JOJIF0 BELIECTBA B PAacTBOpE, IPOBOAMTH PACUETHI 10 YPABHEHUIO XMMHUYECKOMN
peaKuuy;

coOJII0IaTh TpaBUjia IMOJb30BaHUSA XHMHYECKOM TMOCYAOM M J1a0OpaTOpPHBIM
o0opyI0BaHUEM, a TaKKe MpaBuia OOpallleHHsl C BEIIECTBAMU B COOTBETCTBHH C
UHCTPYKLIMSIMUA TIO BBIMIOJHEHUIO JA0OPATOPHBIX XUMHUYECKHUX OIBITOB MO
MOJIYYEHHUIO U COOMPAHUIO Fa3000pa3HbIX BEUIECTB (AMMHUAKa U YTJIEKUCIIOTO rasa);



NPOBOJAUTh PEAKLUHU, IOATBEPKIAAOMINE KAYECTBEHHBIM COCTAB PAa3JIMYHBIX
BEILIECTB: PACIO3HABATh OMBITHBIM MYTEM XJIOpHUI-, OpOMUI-, HOAUA-, KApOOHAT-,
docdar-, cunukar-, cyinbdar-, TUAPOKCUI-UOHBI, KATUOHHI aMMOHHUS U HOHBI
W3YYEHHBIX METAJUIOB, IPUCYTCTBYIOLIUE B BOJHBIX PACTBOPAX HEOPraHUYECKUX
BEIIECTB;

MPUMEHSATh OCHOBHBIE OIEPALUU MBICIUTEIIBHON AEATEIBHOCTA — AHAJIN3 U CUHTE3,
cpaBHEHHE, 0000IIEeHNEe, CUCTEeMATU3alNI0, BBISIBIICHUE MPUUYUHHO-CIIEICTBEHHBIX
CBSI3€U — Il U3YUYEHUSI CBOMCTB BEIIECTB U XUMHYECKUX PEAKIUN, ECTECTBEHHO-
HAay4YHbIC METOJIbI TIO3HAHWS — HaAOJIOJEHUe, W3MEpEeHUue, MOJEIUPOBaHUE,
AKCTIEPUMEHT (peaJIbHBIA U MBICIICHHBIN ).



9 KUIACC

KonnuecTBo yacoB DJIEKTPOHHBbIE
Ne HauMeHoBaHMe pa3iesioB 4 TeM (undposbie)
Konrpoabnsie| IlpakTuueckue
n/n NMPOrpamMmmabl Bcero G p o0pa3oBaTe/ibHbIE
padoThI padoThI pecypesI
Paszpnen 1. BemecTBo M XUMHYECKHE PEAKIMH
L1 | suameh ocnonmix pusenos kypea S 1 uGmorexa LIOK
' pasa P https://m.edsoo.ru/7f41a636
8 Kiacca
19 OCHOBHBIE 3aKOHOMEPHOCTHU 4 bubnuoreka [JOK
' XUMUYECKHX peaKIuii https://m.edsoo.ru/7f41a636
1.3 alilIcecl:(;p SZH;;Iq;;;jII{GCKI/IG 8 1 1 bubmorexa [OK
' 5 HHALI https://m.edsoo.ru/7f41a636
peaKIuu B pacTBOpax
Hroro mo pasueiny 17
Pa3ges 2. Hemera/sIbI M UX COCIHHEHUSA
21| xunmcon oreventos VIIA- 4 i | Bubmorexa IOK
' https://m.edsoo.ru/7f41a636
rpynisbl. ['ajoresst
22| o neweon VIA- 6 buGmiorexa LIOK
' ) https://m.edsoo.ru/7f41a636
rpynmbl. Cepa u €€ COeTMHEHUS
OO6mr1ast XxapakTepUCTHKA
23 XUMHYECKHUX JIEMEHTOB V A- 7 1 bu6anorexa [JOK
' rpynmsl. A3zot, hochop u ux https://m.edsoo0.ru/7f41a636
COCIMHEHUS



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

OO61as xapakTepucTHKa

24 XUMHYCCKHX dJIeMeHTOB IV A- 8 bu6anorexa [JOK
' TPYIIBL. YTIEPOJ U KPEMHHN U UX https://m.edsoo.ru/7f41a636
COCIUHEHUS
HWroro 1o paszaeny 25
Pasznen 3. MeTaibl M HX COeIMHEHNS
. bubmmoreka IIOK
4
3.1 Obmpe CBOHCTBA METaIIOB https://m.edsoo.ru/7f41a636
39 Baxneine MeTaibl U UX 16 bu6anorexa IJOK
' COEIMHEHUSA https://m.edsoo.ru/7f41a636
HWroro 1o paszaeny 20
Paznen 4. XuMus U OKpysKaoias cpeia
41 BemmecTBa n MmaTepuaisl B )KU3HU 3 bu6anorexa IIOK
' YeJI0OBeKa https://m.edsoo.ru/7f41a636
Hroro no pazneny 3
PesepBHOE Bpems 3 bubmorexa [TOK
P P https://m.edsoo.ru/7f41a636
OBIIEE KOJIMYECTBO HACOB I10 63

ITPOTPAMME



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

9 KUIACC

Kosau4yecTBO yacoB DJIeKTPOHHBbIE
Ne Tema vDoKa K n Mara uudposbie
n/n yp Bcero 0; TPOJILHEBIC pﬁaKanecxne u3yueHusi ooOpasoBarejibHbIE
padoTsI padoThbI pecypebi
ITepnoanuecknii 3axoH. Ilepmoandeckas
1 CI/I(E?FCMa XUMHUYECKUX BJICMIC)HTOB pIRn Y| 1 bubmorexa [JOK
o https://m.edsoo.ru/00adb59e
Meneneera
3aKOHOMEPHOCTH B U3MEHEHUH CBOMCTB
2 XI/IMI/I‘-ICCKEIX 3JIEMEHTOB TIEPBHIX TPEX 1 bubmorexa [JOK
p P https://m.edso0.ru/00adb6b6
TePUOIOB

3 Knaccudukanus 1 HOMeHKIaTypa 1 bubmuorexa [JOK
HEOpPraHWYECKUX BEIIECTB https://m.edsoo.ru/00adb7e2

4 Buipl xuMu4uecKkoi CBSI3U U THITBI 1 bu6moreka [IOK
KPUCTAJUIMYECKUX PEIIETOK https://m.edsoo.ru/00adbac6
Kontponbras padota Nel o teme

5 «IToBTOpEHNME M YIIIyOICHUE 3HAHUI 1 1
OCHOBHBIX Pa3JIeJIoB Kypca 8 Kiaccay

6 Knaccudukanuss XaMU4ecKuX peakiiuii 1 bubnuoreka [JOK
110 Pa3JIMYHBIM MMPU3HAKAM https://m.edsoo.ru/00adbch0
IlousaTre 0 CKOPOCTH XUMHYESCKOM

7 €aKIuu HOHHpTI/IC 0 TOMOTEHHBIX U 1 Eubmrorexa TOK
P ' https://m.edsoo.ru/00adbe9a
TFeTEPOTCHHBIX PEAKIUSIX
[ToHsiTHE O XMMUYECKOM PaBHOBECHHU.

8 DaxTOpHI, BIUSAIOIIME HA CKOPOCTh 1 bubmuoreka [JOK
XUMHUUYECKON PEaKIuU U MOJI0KEHUE https://m.edsoo.ru/00adc28c
XUMHUYECKOTO PAaBHOBECHS

9 OKHCITUTETHHO-BOCCTAHOBUTEILHBIC 1 bu6mmoreka [JOK

peaxiuu

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



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

Teopus 3IEKTPOTUTUYECKON

bubmuoreka [JOK

10 muccoranmu. CHIBHBIE U clIa0bIe https://m.eds0o.ru/00adcdss
DJIEKTPOJIUTHI
11 HMonHbIe ypaBHEHNS PEAKIIUN bubumorexa LIOK
P peakn https://m.edsoo.ru/00add448
X €CKHE CBOMCTBA KUCIIO
12 osil\g:HHI;IHB csefe EB eK::/ITeJlIBJITeEHIZ 00 bubmorexa [IOK
o pel https://m.edsoo.ru/00add5d8
AJIEKTPOJIUTUICCKON TUCCOITUAITTT
XHUMHYECKHE CBOMCTBA COJIEH B CBETE
13 MpeACTaBICHUHN 00 AIEKTPOIUTUUECKON bubmmorexa LIOK
https://m.edsoo.ru/00add8b2
TIUCCOLMAIAN
14 Tlousttie o runpoIN3e cojie bubunorexa LIOK
P https://m.edsoo.ru/00add9d4
[IpakTueckas padota Ne 1. «Pemenue bubnuoreka [IOK
15 )
JKCIIEPUMEHTAJIBHBIX 3a7a9)» https://m.edsoo.ru/00addbfa
N bubmuorexa [JOK
16 O0001IeHre U cucTeEMaTU3aINs 3HAHUN https://m. edsoo.ru/00addd12
Kourponsaas padora Ne2 o teme
17 «BJII{eTII()T H(I))JII{I/I;[I/?%CKTM HcgouTI/I;imﬂ bubunorexa LIOK
p a ’ https://m.edsoo.ru/00addecO
XHUMHYECKUE PEAKIIUU B PACTBOPAX)
006 e €HOB.
18| Xuwmtecxe cooficraa 1a mpunicpe BuGmiorexa LIOK
p p https://m.edsoo.ru/00addfe2
xJiopa
Xnoposogopoa. CoasHas KUCIOTA,
19 XI/IME‘ISCI?I/IS CII;OI?ICTBa [IOJIyYECHUE bubanorexa LIOK
? ya ’ https://m.edsoo.ru/00ade104
MIPUMEHCHHE
II 0 Ne 2
20 | lonysene comsmoii nororss, BuGmorexa LIOK
yd . o ’ https://m.edsoo.ru/00ade348
M3y4yeHue e€ CBOMCTB
B
BIYUCIICHUS T10 ypaliHeHI/I}IM BuGmoreka LIOK
21 XMUMHYECKUX PeaKIUid, €CI1 OJHUH U3

PCarcHTOB I1daH B H30BITKE

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



https://m.edsoo.ru/00adcd68
https://m.edsoo.ru/00add448
https://m.edsoo.ru/00add5d8
https://m.edsoo.ru/00add8b2
https://m.edsoo.ru/00add9d4
https://m.edsoo.ru/00addbfa
https://m.edsoo.ru/00addd12
https://m.edsoo.ru/00addec0
https://m.edsoo.ru/00addfe2
https://m.edsoo.ru/00ade104
https://m.edsoo.ru/00ade348
https://m.edsoo.ru/00ade488

29 OO01mast XapakTepUCTHUKA SIIEMEHTOB bubmuoreka [JOK
VIA-rpynmsl https://m.edsoo.ru/00ade64a
AnnoTponHbie MOIU(BUKAIIHA CEPHI.

23 HaxoncI;[eHHe ce I)ZII H(beé C(I)IGIII/IHCII){I/Iﬁ B bubnmorexa LIOK

p U https://m.edsoo.ru/00ade64a
pupoJie. XMMUYECKUE CBOMCTBA CEPhI

24 CepoBonopo, cTpoeHue, Pu3nyeckKue u bubnuorexa [JOK
XUMHYECKHE CBOMCTBA https://m.edsoo.ru/00ade802
Oxcunsl cepsl. CepHast KUCIIOTa,

25 (1)1/131/13601(1/12 u xmfnqecxne CBOMCTBA. bubmmorexa LIOK

’ https://m.edsoo.ru/00adea28
MIPUMEHEHUE
XUMUYECKUE PEAKIINH, JIEKAIIUE B
OCHOBE IMPOMBIIIJICHHOTO CII0co0a
26 TOJI eHI/II)SI CEPHOM KHUCIIOTHI bubmorexa LJOK

¥ p ) . https://m.edsoo.ru/00adec8a
XUMHUYECKOE 3arpsi3HEHNE OKPYKaIoen
Cpelibl COeTMHCHUSIMU CEPBI

27 Brruncnenne maccoBoii 10U BEIXOa bubmuorexa [JOK
MPOJIyKTa peaKIuu https://m.edsoo.ru/00adec8a
OOwast XxapakTepUCTHUKA IEMEHTOB VA-

28 rpynmnsl. A30T, paCIpOCTPAHEHUE B bubnuoreka [IOK
npupoe, Gu3nuecKue U XuMUYeCKHe https://m.edsoo.ru/00adeea6
CBOMCTBA
AMMHaK, ero pu3ndecKkue U XUMUIECKUE bubnuoreka [JOK

29 N .

CBOICTBA, MMOJIyYEHHUE U TPUMEHEHUE https://m.edsoo.ru/00adf004
[IpakTuueckas padota Ne 3 o Teme
30 «IPIOJ'I CHHUE ah}[jMHaKa H3y4YCHHUE €TO Eubmiorexa TOK
Y - M3V https://m.edso0.ru/00adf180
CBOKCTBY»

31 A3oTHas Kucaora, eé Gusndeckue u bubnunoreka [JOK
XHMHYECKHE CBOMCTBA https://m.edso0o.ru/00adf306
Hcnonb3oBaHre HUTPATOB U COJIEH

p bu6mmoreka [JOK

32 aMMOHHUS B KaU€CTBE MUHEPAIbHBIX

ynoopeHunii. XuMuueckoe 3arpsisHeHue

https://m.edsoo.ru/00adf518
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OKpY’KaroIlEen Cpeibl COCTUMHEHUSIMU
azora

dochop. Oxcun dpocdopa (V) u

bubmmoreka [{OK

33 bocopras KHCH? T8, usirieckue n https://m.edsoo.ru/00adf68a
XUMUYECKHUE CBOMCTBA, MOTYICHUE
Hcnons3oBanue pocdaros B kauecTBe
34 MHHEPAILHEIX (1())6 (EHI/I?I 3arpsasHenue Bubmaorexa LJOK
p o YAOOP ) P https://m.edsoo.ru/00adfc20
MIPUPOJIHOM cpenbl hochaTamu
Yraepoa, pacipocTpaHEHHE B IPUPOJIE, bubnuorexa [JOK
35 o )
(br3UYecKre U XMMHUYECKUE CBONCTBA https://m.edsoo.ru/00adfd9c
Oxkcunpl yriaepoja, ux Gusndeckue u
XHMHUYECKHE CBOMCTBA. DKOJOTHICCKHUE bu6moreka [IOK
36 _
MpoOJIeMBI, CBSI3aHHBIE C OKCHUIOM https://m.edsoo.ru/00adfebe
yriepoaa (IV)
37 YronbHasa KUCIOTA U €€ COJn Bubmorexa LIOK
https://m.edso0.ru/00ae006¢
[Ipaktrueckast pabota Ne 4 o Teme
"IlostydeHue yriieKucioro rasa. bubnuoreka [IOK
38 _
KadectBennas peakius Ha kapOOHaT- https://m.edsoo.ru/00ae027e
noH"
IIepBoHauanbHbIE HOHATHS 00
39 0 rpaHI/IquKI/IX BEILIECTBAX KAaK O bubmiorexa LHOK
P https://m.edsoo.ru/00ae054e
COCIMHCHUSX yTIIepoia
40 KpeMunii 1 ero coeqnHeHus bubanorexa LIOK
P https://m.edso0.ru/00ae080a
[IpakTuueckas pabota Ne 5. Pemenue
a1 SKCIEPUMEHTAIBHBIX 337]a4 110 TEME bu6mmoreka [JOK
«BaxkHelMe HEMETaIBI U UX https://m.edso0.ru/00ae0bf2
COETMHEHU S
KontpoabHasg padora Ne3 mo teme
por p bubmuoreka [JOK
42 «BaxHelne HeMeTaIbl U UX

COCAUHCHU

https://m.edsoo.ru/00ae0el8
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OOm1ast XxapakTepUCTUKAa XUMUYECKHX
3JIEMEHTOB — METAJLIOB.

bubmuoreka [JOK
43 Merannuueckasi CBS3b U METAITMYECKas _
. https://m.edsoo.ru/00ae103e
KpUcTajunueckas pemérka. dusznyueckue
CBOMCTBA METAJIJIOB
X €CKHE CBOMCTBA METAJIOB.
44 SJ?gcyiqoxl;T\AH;eciHT; sIIVI IlanJI ﬂ]iKeHI/IIZ bubnmorexa LIOK
p pAn p https://m.edsoo.ru/00ae1156
METaJJIOB
OO6mme cnocoObl MOTYYSHHUS METAIIOB.
CrinaBel. Beruncnenus no ypaBHeHUSIM bubnuorexa [JOK
45 o
XUMHUYECKUX PEAKIUHI, €CIIU OJINH U3 https://m.edsoo.ru/00ae1156
peareHTOB COJICPKUT MPUMECH
46 [ToHsATHE O KOPPO3UN METAIIIOB bubmiorexa HOK
pp https://m.edsoo.ru/00ael1278
bubmoreka [IOK
at [Henoumpic meTanbt https://m.edsoo.ru/00ael4b2
48 OKCHUIbl ¥ THAPOKCUIBI HATPHS U KAJTHS bubmiorexa HOK
A P a1 P https://m.edsoo.ru/00ael4b2
49 [[lerouyHO3EMETBHBIE METAILITBI — bubnuoreka [IOK
KaJIbIIMA U MarHui https://m.edsoo.ru/00ael15e8
50 Baxxuelmue coeTMHESHNS KaJIbIIHs bubmiorexa LIOK
a H https://m.edso00.ru/00ae15e8
51 O00011eHre U cucTEMaTU3aLMs 3HAHUN
59 JKEcTkoCTh BOABI M CIIOCOOBI €& bubmuoreka [JOK
YCTpaHEHHUsI https://m.edso0.ru/00ae1886
o | Dot o o o BuGnionss LOK
" 8 A https://m.edsoo.ru/00aelae8
yCTpaHEeHHs
. bu6mmoreka [JOK
54 AmomMHHIiA https://m.edsoo.ru/00aelc64
55 AmdoTepHbIe cBOICTBA OKCHIA U bubnuoreka [IOK

TUAPOKCHIA

https://m.edsoo.ru/00aelc64
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bubmuoreka [JOK

1
56 Keneso https://m.edso0.ru/00ae1d86
57 Oxkcupl, THAPOKCUIBI U coin xenesa (1) 1 bubmmoreka [{OK
u xene3a (I1I) https://m.edsoo.ru/00ae35e6
58 O06o00IeHre U CHCTEMATH3AIMs 3HAHUI 1
[Ipaktudeckas padora Ne 7. Pemenue
59 SKCIEPUMEHTAIBHBIX 337a4 10 TEME 1 bubnuorexa [JOK
«BaxHenme MeTaJuTbl U UX https://m.edso00.ru/00ae3de8
COCTMHCHUS
Berurcnenus o ypaBHEHUSM
60 szzzi((:)inxaies I:/II;%II:II’T?(ZHII//IIH?/IH(I:/I: I;IS)KI/IT 1 bubmiorexa LJOK
P S 1ep https://m.edsoo.ru/00ae1750
npuMecu. Borancienns MaccoBou 101
BBIXO0/JIa TTPOJIYKTA PEAKITUN
61 O06o00IeHrEe U CUCTEMATH3AIMS 3HAHUI 1
KonTtponbHas padota Ned4 o teme
62 «Baxuenmme MeTaIbl ¥ UX 1
COCTMHCHUS
63 BeniecTBa u maTepualnbl B TOBCEAHEBHOM 1 bu6mmoreka [IOK
YKU3HU YEJIOBEKA https://m.edsoo.ru/00ae3f50
64 XUMHUYECKOE 3arpsi3HEHUE OKPYKAIOIICH 1 bubnuoreka [JOK
cpeapl https://m.edsoo.ru/00ae4270
65 PoJib XuMuu B pelieHuM 3K0JI0rHYECKUX 1 bubnuoreka [JOK
npooIeM https://m.edsoo.ru/00ae4270
66 PezepBHblit ypok. O0o01IEHNE U 1 bubnuoreka [IOK
cUCTEMAaTH3alys 3SHAaHUN https://m.edsoo.ru/00ae0d0a
67 PezepBHblit ypok. O0001IEHNE U 1 bubnuoreka [IOK
cucTeMaTu3alus 3HaHuH https://m.edsoo.ru/00adb33c
68 PezepBHblit ypok. O00O1IIEHNE U 1 bubnuoreka [IOK
cucTeMaTu3alus 3HaHuH https://m.edso0.ru/00ad9ch2
OBUIEE KOJIMYECTBO YACOB I10 63

I[TPOTPAMME
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YYEBHO-METOJANYECKOE OBECIIEYHEHUE
OBPA3OBATEJIBHOI'O TPOLHECCA

OBSIBATEJIBHBIE YYUEBHBIE MATEPUAJIBI JIS1 YYUEHUKA

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

* Xumus, 9 knacc/ Pynzutuc I'.E., ®enpnaman @.I"., AkurionepHoe 00111€CTBO
«M3parenscTBO «lIpocBenieHne

tabsuupl: [leproauyeckas cucreMa xumudeckux sneMenToB J1. M. Menneneesa,

TabJIMIIa PACTBOPUMOCTH, JJIEKTPOXUMHUYECKUHN PsI/I HATIPSKEHUSI METAJIOB

METOJNYECKHUE MATEPHAJIBI IJISA YUYUTEJISA
https://iro-49.ru/wp-content/uploads/2023/04/Xvumusi-6a30BblIii-ypOBEHb.-
Peanmuzanus-tpedoBannii-dI"OC-0cHOBHOT0-00111eT0-00pa30BaHMs. -

Mertoandeckoe-mmocooue-mis-yanrens.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/
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