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MOSICHUTEJIbHAS 3AITUCKA

[IporpaMma 10 XMMHMM Ha YPOBHE OCHOBHOIO obiiero 00Opa3oBaHUs
COCTaB/ieHa Ha OCHOBe TpeOOBaHMH K pe3yibTaTaM OCBOCHHA OCHOBHOM
o6pa3oBaTeIbHOM MporpaMMbl OCHOBHOTO o61iero oopa3oBaHus, MPEICTABICHHBIX
B ®rOC 000, a Takke Ha ocHOBe (eepanbHOi pabodel MPOrpaMMbl
BOCITUTAHMS U C YUETOM KOHILEILWH MPEro/laBaHusi y4eOHOro npeamera «XUMUA»
B 00pa3zoBaTeIbHbIX OpraHU3ausiX Poccuiickoit ®enepanyiu.

[IporpamMma MO XUMHMHM [a€T MNpPEICTaBICHHE O LEIAX, o0uiell cTpareruu
oOyueHHsl, BOCIMTaHWS W PasBUTHS 00y4aroUMXCsl  CPEACTBAMU  y4eOHOTO
mpeaMeTa,  ycTaHaBiuBaerT — obs3arenbHOe  MPEAMETHOE cojiepiKaHue,
[pefycMaTpuBaeT pacmpeselieHue ero Ino kuaccam M CTPyKTypHpOBaHHE o
pasjelaM M TeMaM [pPOrpaMMbl IO XHMHH, ONPEIENAeT KOIMHECTBEHHBIC H
Ka4eCTBEHHBIE XapaKTepPUCTUKH cojiepKaHus, pPEKOMEHyEMYIO
[I0C/ICJIOBATENBHOCT ~ M3YYeHHs XMMHMH € YYETOM  MEXMNPEIMETHbIX U
BHYTPUIIPEIMETHBIX  CBsI3€H, JIOTHKH yuyeGHOro  Tpolecca,  BO3pacTHBIX
ocobeHHOCTel  O0YdYalOUUMXCs, ONMpeJeNsieT BO3MOXKHOCTH  NpeaMera Ul
peanu3auun TpeGoBaHHMH K pe3ybTaTaM OCBOCHHI OCHOBHOI 00pa30BaTEILHOM
MpOrpaMMbl Ha ypOBHE OCHOBHOrO 00Liero o0pasoBaHus, a TAKKe TpeOoBaHUM K
pesysbTataM oOy4eHHs XMMUM HA yPOBHE LieJ1edl u3ydeHus npeaMera i OCHOBHBIX
BUIOB y4eOHO-TIO3HABATENLHOH 1eATEIbHOCTHU o0y4aroiierocst 1o OCBOCHHIO
y4eOHOr0 COJAepIKAHUS.

3HaHHe XWUMHM CIyXKHT OCHOBOH [yt (OPMHPOBAHHMSA MHPOBO33PEHHS
0GyHaloIIerocsi, ero MpeACTABIEHHH O MaTepUalbHOM eMHCTBE MHMpa, BaKHYIO
posb MrpaioT (opMHpyeMble XHMHEH NpEeJCTaBICHHS O B3aMMOTIPEBPALLIEHUIX
SHEpruM ¥ 00 JBOJIOLMHM BELIECTB B INPUPOAE, O MyTAX PELICHH rio0anbHbIX
npobyeM YCTOHYMBOrO pasBUTHs He€/lOBEHECTBA — ChIPbEBOM, IHEPreTUHECKOH,
[TUIIEBOH 1 SKOTOTHUECKOl 5e30MacHOCTH, Ipo0IeM 3paBOOXpAHCHHA.

N3ydeHre XUMHUH:

crocoBCTBYeT — pealu3ald  BO3MOKHOCTeH — Juls — caMOpasBuTHs  H
hOPMHUpPOBaHHUs Ky/IbTYpbl THYHOCTH, €€ obu1eit ¥ (GYHKIHOHAIBHOM TPAMOTHOCTH,

BHOCHT BKJaJ B (OPMHUPOBAHHE MBILUICHUS U TBOPYECKHMX crocoOHOCTEH
oOydaroImuxcs, HaBbIKOB  HX CaMOCTOSITEIbHOM ~ ydueOHOM  JIesATeIbHOCTH,
SKCTIEPMMEHTAIbHBIX M HCCIIEN0BaTEIbCKHX yMEHHH, HEOOXOIMMBIX Kak B
[HOBCEIHEBHOMN KU3HHU, TaK ¥ B NPOMECCHOHATILHOMN AeATeIbHOCTH;

3HAKOMHMT CO CHElU(UKOH HAYYHOrO MBILUICHHUS, 3aKIaABIBACT OCHOBBI
LLeJIOCTHOTO B3VISa HA €/IMHCTBO MPUPOJIbl U YENIOBEKA, SABJAETCS OTBETCTBEHHEIM
sTarnom B (OpMHPOBAHUH eCTECTBEHHO--HAYYHOM rPAMOTHOCTH 00Y4YarOLINXCS;



crniocobcTByeT (OPMHUPOBAHMIO LEHHOCTHOIO OTHOLICHUSI K €CTECTBEHHO-
-HAy4HBIM 3HaHHSM, K IPUPOJIE, K YeIOBEKY, BHOCHT CBOH BKJIaJl B 9KOJIIOTHYECKOe
o0Opa3oBaHue 00y4aroLIMXCH.

JlaHHble HampapieHHs B OOyd4eHHHM XUMUHM obOecrneduBaloTcs crielupuKon
cojepXanuss  yueOHOro Tpeamera, KOTOPbId  SIBJS€TCS — [eJaroruyecku
aJlaNTUPOBAHHBIM OTpakeHHeM 06a30BOM HAyKH XHMUM Ha ONpPEJIeNEHHOM dTare e€
pa3BUTUS.

Kypc XvMMUH Ha ypOBHE OCHOBHOTrO 0011ero 00pa3oBaHusi OPHEHTHPOBAH Ha
OCBOEHME OOYYarOUIMMHKCS CHCTEMBbl INEepBOHAYANIbHBIX MOHSATHH XUMHH, OCHOB
HEOPraHMYeCKOW XMMHH M HEKOTOPhIX OT/ENbHBIX 3HAYUMbIX IOHSTHH
OpraHu4YecKON XUMHUHU.

CTpyKTypa CozepKaHHsi MPOrpaMMbl M0 XUMUKM c(HOPMHPOBaHA HA OCHOBE
CUCTEMHOro mojaxoja kK eé usydeHuto. CozepaHue CKJIAIAbIBa€TCs W3 CHUCTEMbl
MOHSTHI 0 XMMUYECKOM 3JIEMEHTE M BEIIECTBE U CUCTEMBbI OHATHH O XMMHUYECKOH
peakuuu. OOe 3TH CHUCTEMbl CTPYKTYpHO OpraHM30BaHbl IO MNPUHIMITY
[10CIIeI0BATEIBHOIO Pa3BUTHsI 3HAHUI HA OCHOBE TEOPETHYECKUX IPE/ICTaBICHUH
pa3HOro YpOBHSI:

— aTOMHO--MOJIEKYJIIPHOTO YYEHHUsI KaK OCHOBBI BCEI0 €CTeCTBO3HAHUS;

— [Nepuomnueckoro 3axona JI. M. MenjeneeBa kak OCHOBHOIO 3aKOHa XUMHUH;

— y4eHHs O CTPOCHHM aTOMa ¥ XUMHYECKOU CBSI3H;

— [peAcTaBieHUd 00 SIEKTPOJIMTHYECKOW JAWCCOLUMAlMM  BCILIECTB B
pacTBOpax.

Teoperudeckne 3HAHMUS PAaCCMaTPUBAIOTCS HA OCHOBE OMIIMPUYECKH
MOJy4EeHHBIX ¥ OCMBICJIEHHBIX (PAKTOB, Pa3BUBAIOTCS M0CISI0BATEILHO OT OTHOTO
YpOBHS K JAPYromy, BBINONHAS (YHKUMM OOBACHEHHS M IPOrHO3MPOBAHHMS
CBOMCTB, CTPOEHUSI U BO3MOJKHOCTEH NPAKTHYECKOrO MPUMEHEHHS W MOJTY4EHHs
M3y4yaeMbIX BELIECTB.

OcBoeHHe TpPOrpaMMbl [0 XHMHM  CIIOCOOCTBYET — (POPMHUPOBAHUIO
Mpe/JCTaBIeH!s 0 XUMUYECKOH COCTaBJIsIOLIeH HAYyYHOH KapTHHBI MMpa B JIOTHKE
eé CUCTEMHOM MPHUPOJIbl, LIEHHOCTHOIO OTHOIUEHWsS K Hay4HOMY 3HAHHIO H
MeTo/IaM Mo3HaHWs B Hayke. M3ydeHue XWMHH MPOUCXOAUT C IMPUBICYEHHEM
3HAHWH W3 paHee H3yueHHBIX yueOHBIX mpeameToB: «OKpYKAIOMMH MHDY,
«buonorus. 5-7 knaccel» U «Pu3nka. 7 Kmacey.

[Ipy W3yu4eHMH XWUMHM [POMCXOAMT (OpMHUpOBaHHME 3HAHMH OCHOB
XMMHUYECKOH HAyKH Kak 06JIaCTH COBPEMEHHOTO €CTECTBO3HAHHS, MPAKTHYEeCKOH
NeSaTeNbHOCTH YeloBeKa M KaK OJHOT0 W3 KOMIIOHEHTOB MHPOBOW KyJbTYpPbI.
3agaua yueGHOro MpejaMeTa COCTOMT B (OPMUPOBAHMUM CHCTEMbl XMMHYECKHX
3HaHUM — BaKHEHIIMX (PAKTOB, MOHATHH, 32aKOHOB U TEOPETHIECKUX MMOJIOKEHHH,
JIOCTYNHBIX 0000IIeHNH MHPOBO33PEHYECKOro XapakTepa, s3blka HaykH, B



MpUOOLIeHMH K Hay4HbIM METOJaM IMO3HAHWA MpH H3YYEHWH BCILICCTB U
XMMHYECKUX peakiuil, B pOPMHUPOBAHUN M PA3BUTHH MO3HABATENbHBIX YMEHHH U
WX [pHMEHeHMM B y4eOHO-TO3HABaTeIbHOH M  yd4eOHO-MCCIIe0BATEIbCKOH
NeSTebHOCTH, OCBOEHMH MpaBuii Oe3omacHOro oOpalleHHs C BeLIeCTBAMH B
MTOBCEHEBHOM KU3HH.

ITpy M3y4eHHH XUMHM Ha YPOBHE OCHOBHOIO OOILIEro 00pa3oBaHHs BAKHOE
3Ha4YeHue MPUOOpesH Takue 1eNn, KaK:

—  (opMHpOBAHHE HHTEIIEKTYyalbHO Ppa3BUTOH JIMYHOCTH, rOTOBOM K
camMo06Pa30BaHMIO, COTPYAHHYECTBY, CAMOCTOATENLHOMY MPUHSTHIO pelIeHHUH,
Cr1OCOOHOM aIanTHPOBAThCsA K OBICTPO MEHSIOLIUMCS YCIOBUAM JKU3HU;

—  HampaBleHHOCTh OOyYeHHMs Ha  CHCTeMaTh4ecKkoe —MpHOOIIeHHe
06GYJarOIMXCsl K CAMOCTOSITEIbHOM IO3HABATENbHON JEATENbHOCTH, HAy4HBIM
MeTo[aM [03HAHHUs, (POPMHUPYIOLIMM MOTHBALHMIO W Pa3BUTHE CIOCOOHOCTEH K
XUMHH;

— obecriedeHne yCIOBUH, CIOCOOCTBYIOIIMX NPUOOPETEHNIO 00yHArOIIUMHCA
ONBITA PA3HOOOPA3HOM AEATENBHOCTH, MO3HAHMS M CAaMONO3HAHMS, KIOYEBBIX
HABBIKOB (KJIIOYEBBIX KOMIETEHIMH), MMEIOMINX YHUBEpPCAlbHOE 3HA4YeHHE IS
pa3/In4HbIX BUIOB JESITEIbHOCTH;

— ¢opmupoBanne o00uel (yHKIMOHATLHOH M €CTeCTBEHHO-HAYYHOM
rpaMOTHOCTH, B TOM 4HCIe YMEHHH OOBSCHATE M OUSHUBATH SBICHHSA
OKPY XAIOLIEr0 MHpa, MCHOJIb3ysl 3HAHWS M OMBIT, MOJYyYCHHbIC NP H3YHCHHH
XMMHH, TPUMEHSTh MX [PH pelleHHH MpobiemM B MOBCEJHEBHOH KHU3HH M
TPYAOBOH JI€ATEIbHOCTH;

— (QopmupoBanue y OOy4YalOLIMXCS TYMaHUCTHYECKHX OTHOILIEHUH,
[OHMMAHHMS LEHHOCTH XHMHUYECKMX 3HAHWW [UIsi BBIPAOOTKHM 3KOJIOrHYecKH
LesecooOpasHoro mnoseieHuss B ObITY M TPYyAOBOH JEATENBHOCTH B LEJAX
COXpaHEHHs! CBOETO 3/0POBbs M OKPYKAIOLIEH IPUPOIHON CPe/ibl;

— pa3BUTHE MOTHBALMKM K OOYYEHHIO, CMOCOOHOCTEH K CaMOKOHTPOTIO H
caMOBOCIIHTAHMIO HAa OCHOBE YCBOEHHsSI OOLIeyelOBEYeCKHX  LEHHOCTEH,
FOTOBHOCTH K OCO3HAHHOMY BbIOOpY MpOQH/IA M HANpPaBIEHHOCTH JalbHEHILIEro
o0y4eHwus.

OO6lee YMCIIO YacoB, OTBEAEHHBIX JUIsl HM3Y4YeHHs XMMHH Ha YPOBHE
OCHOBHOTO 00111ero oGpasoBanus, coctasisier 136 uacos: B 8 kacce — 68 4acos (2
yaca B Hezlelo), B 9 kiacce — 68 4acoB (2 yaca B HEJIeIO).



COJAEP)KAHUE OBYYEHUS

9 KJIACC

BemecTBo H XUMHYECKAsl peaKIHs

[lepuonuueckuii 3aKoH. [lepronndeckas CHCTEMA XUMUIECKHX JJIEMEHTOB L.
M. Menneneesa. CrpoeHne aroMoB. 3aKOHOMEPHOCTH B H3MCHCHUH CBOWCTB
XUMHUYECKUX DJIEMEHTOB IMEPBBIX TPEX MEPHOMAOB, Kajlusd, KalbliMi H HX
CoeNMHEHUI B COOTBETCTBHM C TIOJIOKEHHEM D3JIEMEHTOB B [Teproauueckoi
cUCTEME U CTPOCHHEM MX aTOMOB.

CTpoeHMe BeLeCTBa: BU/bl XMMHUECKOH CBA3H. Tunel KpUCTAUITMYECKUX
PeI&TOK, 3aBHCUMOCTh CBOIICTB BEIIECTBA OT THIIA KPUCTAIITMHECKON PEIIETKH U
BU1a XMMHUYECKOM CBA3H.

Knaccuukauus 1 HOMEHK/IaTypa HEOPraHWYeCKnX BELIECTB. XuMU4ecKHue
CBOMCTBA BEIIECTB, OTHOCAIIMXCS K pPa3sIM4HBIM KJaccaM HEOPraHM4eCKuX
coeMHEHHil, FreHeTHYeCKasi CBA3b HEOPraHMYECKHUX BEILECTB.

Knaccudukaims XUMIIECKHX PeaKLHil 10 pasiMiHbIM MPH3HAKaM (o uncy
¥ COCTaBy YYacTBYIOIIMX B peaKlU{ BELIECTB, MO TEMIOBOMY apdekrty, 10
A3MEHEHHIO CTeIleHel OKMCIEHHS XUMHYECKUX JJIEMEHTOB, M0 00paTUMOCTH, MO
YYaCTHIO KaTalu3aTopa). DK30- U SHIOTEPMUHYECKAE PEaKLMH, TEPMOXUMUHECKHE
ypaBHEHHUS.

[ToHsTHE O CKOPOCTH XMMHU4ecKod peakumu. Ilonsrtue 00 oOpaTtumepIX H
HeoOpaTHMBIX XMMHIECKHX peakuusx. [IoHATHE O FOMOreHHBIX W IE€TEPOTrCHHBIX
peakuusx. [onsite o katanuse. [TonATHE O XHMUIECKOM PABHOBECHH. daxTopsl,
BIMSIONIME HA CKOPOCTh XMMMYECKOH peakuud M TOJIOKCHHE XHMHHECKOro

paBHOBECHSI.
OKHCITHTEIbHO-BOCCTAHOBUTEIbHbIE  PEaKLUH,  JIEKTPOHHBIA OasaHc
OKHCIIUTEIbHO-BOCCTAHOBUTEILHON peaxkiLuu. CocraBnenue ypaBHEHHH

OKHCIINTEeIbHO--BOCCTAHOBUTENBHBIX ~ PeakuMid ¢  HCIOJB30BaHHEM  METOd
31eKTpOHHOTO Oananca.

Teopust 311eKTPOIUTHIECKOI ANCCOLHALIKA. DIEKTPOIUTHI U HEIJIEKTPOJIUTHIL.
KaTuoHBI, aHHOHBL. MeXaHH3M AMCCOLMALMK BELIECTB € pasiniHBIMH BHIaMHU
xuMpaeckoi ceasy. Crenens aucconuamui. CuabHbIE H CIa0ble SIeKTPOJIUTHL.

Peakiil MOHHOTO 0OMeHa. Y ClIOBHs IIPOTEKaHUs PEaKLii HOHHOTO oOmeHa,
MONMHbIE ¥ COKpAIIEHHbIE HOHHBIE YPaBHEHHsS pPeaKIuH. CBoiicTBa KHCIOT,
OCHOBaHMH M comeif B CBeTe IIpeACTaBleHH# 00 SEKTPOTUTHYECKON
mccolaruu. KauecTBeHHbIe peakiiiy Ha HoHbL. [IoHATHE O THApOIH3e COJIEH.

Xumuueckuu IKCHEPUMEHM:

O3HAKOMJICHHE C MOZIENSIMM KPHUCTAIHYECKHX DELIETOK HEOpraHr4eCKHX
BEllleCTB — METALIOB M HeMeTalioB (rpagura W amMasa), CIOXKHBIX BEIIECTB



(X70pua HaTpHs), MCCle0BaHHEe 3aBHCHMMOCTH CKOPOCTH XMMUYECKON peaKluu
OT BO3IEHCTBHS pa3NM4HBIX (DAKTOPOB, HCCISJOBAHUE BJIEKTPONPOBOAHOCTH
pacTBOPOB BeLIECTB, Ipolecca IUCCOLMALMH  KHCIIOT, mieoued U Ccoleu
(BO3MOXKHO ~ MCIIOJIb30BaHWE  BHIEO  MarepuajoB), MPOBEACHHE  OMbITOB,
WUTIOCTPUPYIOLIMX ~ PH3HAKM  MPOTEKaHWs — peakiuid  MOHHOTO oOmeHa
(oOpazoBaHue oOcajaka, BbIJG/ICHHE Ta3a, oOpa3oBaHHE BOJbl), OIbITOB,
WIUTIOCTPUPYIOIMX — IPUMEpPbl  OKHCIUTENbHO-BOCCTAHOBHTENILHBIX peaxiuii
(ropeHue, peakiuy pa3iokKeHHs, COeIMHEHHs), pacro3HaBaHHEe HEOPraHMECKUX
BEIIECTB C TIOMOIIbI0  KA4eCTBEHHBIX pEaKUMid Ha  HOHbI, pELICHHE
SKCIIEpUMEHTANBHBIX 3a/1a4.

HeMmeTa/uibl H HX COeIHHEHHH

O6was XapakTepucTHKa rajoreHoB. (OCOOCHHOCTH CTPOSHHS aTOMOB,
xapaKTepHble creneHy okucinenus. Ctpoenue u pusuyeckue CBOWCTBA MPOCTHIX
BelleCTB — rajoreHoB. XHMHMYeCKMe CBOWCTBA Ha IpHMepe  XJjopa
(B3aMMoOjieiicTBHE C MeTajlslaMH, HEMETajlslaMy, miesodamMu).  XJa0pOBOIOPOLIL.
CouisiHasi KHCI0Ta, XMMHYECKHe CBOWCTBA, MONydeHHe, npuMeHeHue. JleHcTaue
XJIopa ¥ XJIOPOBOJOPOJa Ha OpraHM3M 4eJoBeKa. BaxcHeliue XJIOpUAbl ¥ HX
HaXOXKJIeHUe B IPUPOJIE.

O61wasi xapakTepucTka 31eMeHToB VIA-rpynmbl. OCOOEHHOCTH CTPOCHHS
aTOMOB, XapakTepHble cTeneHu okucienus. CTpoeHue u Qu3nuecKue CBOMCTBa
MPOCTBIX BELIECTB — KUCIOPOZA U Cepbl. AJOTPOINHbIE Mo u(dUKALMKU KACIOpOoaa
U cepbl. Xumuueckue cBoicTBa cepbl. CepoBOIOPOJ, CTPOCHHE, ¢busnueckue U
xuMuyeckre cBoiicTBa. OKCHJIBI Cepbl KaK MpeJCTAaBUTENH KHUCIOTHBIX OKCHIOB.
CepHas KWcioTa, (QuU3MYECKHe H  XUMHYCCKHE cBoiicTBa (0OwME Kak
[pefcTaBUTeNsl Kiacca KUCIOT H cnenuduueckre). XHUMHYECKHE PEAKLUH,
Nexaliie B OCHOBE IPOMBIIUIEHHOTO CI0C00a MONy4eHHs CepPHOH KHCIIOTHL.
[IpumeHenHe cepHOi KHCHOThl. ComK CepPHON KUCIIOThI, Ka4eCTBEHHAs peakilud Ha
cynbdar-nod. Haxoxaenue cepbl M €€ COeJMHEHHH B NpUpPOZE. XuMHUecKoe
3arps3HeHHe OKPYXKalollei Cpesibl COCJMHEHHSMH Cepbl (KMCIIOTHBIE JI0XK/IH,
3arps3HeH#e BO3/lyXa U BOJLOEMOB), crioco0bl ero npeAoTBpalleHus.

OO6ias XapakTepucTUKa S1eMEHTOB VA-rpynnsbl. Oco0eHHOCTH CTPOEHHUs
aTOMOB, XapaKTepHble CTEMeHH OKHMCIeHHs. A30T, PacnpoCTpaHeHHe B MPHPOZE,
dbu3MUecKne U XHUMHYECKKe CBOHCTBA. KpyroBopoT a3oTa B MPUPOJE. AMMHaK, ero
(u3HUecKre U XUMHUYECKUE CBOICTBA, MOIy4CHHE U IPUMEHEHUE. Conu aMMOHMS,
X (U3MYECKHe M XUMHUYECKHe CBOMCTBA, NpuMeHenne. KauecTBeHHas peaKims Ha
MOHBI aMMOHHS. A30THasi KHCJIOTa, eé moiyuyeHue, QusuyecKkue W XMMHYECKUe
cBoiicTBa (0OlIMe Kak MpeACcTaBUTENs Kjacca KHCIOT H crieruduIecKue).
MCrOb30BaHME HUTPATOB M COJied aMMOHHs B KadecTBe MHHEPATLHBIX
yaoGpenuii. Xumudeckoe 3arps3HeHHe OKpYKalolieH cpe/ibl COSIMHeHHAMM a30Ta



(KMCJIOTHBIE IO, 3arps3HeHHe BO3IyXa, MouBbl M BoAoéMoB). Pocdop,
aJUTOTpOIHble Moxudukauuu ¢Gocdopa, (usuyeckde ¥ XMMHUYECKHE CBOMCTBA.
Oxkcun docdopa (V) u pocdopHas kucnora, GusHIECKHe U XMMHUUECKHE CBOMCTBA,
nonydenue. Mcnons3osanue GocdaToB B KauecTBe MUHEPAIBHBIX yA0OPEHHUH.

O6imast xapakrepuctka dmeMeHToB [VA-rpynnel. OcoOeHHOCTH CTpOeHHs
aTOMOB,  XapakTepHble  CTENEHW  OKHUCIEHUs.  YTJIEepOJd,  aIOTPOITHBIE
MOAM(DUKALINK, pPaclpoCcTpaHeHHe B Npupoje, GHU3HYECKHe M XUMHYECKHe
cBoiictBa. Ajcopbuusi. KpyroBopot yriepona B npupoae. OKcuzbl yriepoza, ux
Gu3uyeckre W XUMHYECKME CBOWCTBA, /EHCTBME HA JKHUBbl€ OPraHU3MbI,
MmosiydeHHe W TpPUMEHEHHe. DKOJOrMYecKue MpoOieMbl, CBA3aHHbIE C OKCHIOM
yrnepoaa (IV), rumoresa rio0GanbHOrO MOTEIUIEHHWS KIMMaTa, MApHUKOBbBIM
>dekt. YronbHas KHCIOTa H e€ COIM, UX (PU3HUECKHe U XUMUYECKHe CBOMCTBA,
nmonydyeHue MW rnpuMeHenwe. KauecTBeHHas peakids Ha KapOOHAT-HOHBL
Hcnonbs3oBanue kapOOHATOB B OBITY, MeIMIIMHE, TIPOMBIIIJIEHHOCTH U CEJIbCKOM
XO3SIUCTBE.

[lepBoHaYabHbie MOHATUS 00 OPraHUYECKUX BEILECTBAX KaK O COeAMHEHHSIX
yriepoaa (MeTaH, 3TaH, 3THJIEH, alleTHIIEeH, STaHOJ, MNIMLEPUH, YKCYyCHas KUCIIOTa).
[IpupoaHble HCTOYHUKH YTIIEBOAOPOAOB (Yrosib, INPUPOAHBIA Ta3, HedTh),
MPOAYKTHl WX mnepepaboTku (OeH3UH), ¥MX poidb B OBITY H MPOMBILLICHHOCTH.
[TousiTvie 0 GHOJOrHYECKH BKHBIX BEIIECTBAX: XKUPAX, OeJIKax, yrieBogax — 1 ux
poiM B OKM3HM 4ejoBeKa. MarepuaibHoe €IMHCTBO OpPraHMYecKUX u
HEeOpraHU4YeCKUX COeJINHEHUH.

Kpemuuit, ero ¢u3u4deckue W XHMMHYECKHE CBOKCTBA, TMOJy4eHHE WU
npumenenue. CoenuHenuss kpemHus B npupoge. OOume mnpejcraBieHust 00
okcuze kpemuus (IV) u kpemuueBoii kuciore. CHIMKAThl, X HCIOJIb30BaHKHE B
OBITY, B MPOMBILUIEHHOCTH. Baxknekiine CTpouTe/bHBIE MaTepHallbl: KepaMuKa,
CTeKJI0, LIeMeHT, 0eToH, xkene300eToH. [IpobGnembl Oe30macHOro MCIoab30BaHHUS
CTPOMTEJIbHBIX MaT€PHUAJIOB B [IOBCEAHEBHOM JKU3HH.

Xumuueckuil Ikcnepumenm:

u3yueHue o0pa3lioB HEOPraHWYECKUX BEIEeCTB, CBOMCTB COJITHOM KHCIIOTbI,
MPOBe/IeHHe Ka4eCTBEHHBIX PeaKluil Ha XJIOPH/-HOHBI U HAOJIOeHHE MIPU3HAKOB
MX TIPOTEKaHHs, OMBITHI, OTpakarollue (Qu3MyecKue ¥ XMUMHUYECKHe CBOMCTBA
raJoreHoB M WX COeJMHEeHHH (BO3MOKHO HCIOIb30BaHHE BH/EOMAaTEpHalIOB),
O3HaKOMJIeHME ¢ o0pasiaMu XJOpPHUIOB (TaJOreHUOB), O3HAKOMIIEHHE C
oOpasiiamu cepsl B €€  COeAMHEHHsSMH  (BO3MOXHO  MCMOJIb30BaHHME
BHMeOMaTepuaioB), Hab/oeHre rpoliecca oOyr/IMBaHus caxapa Moj JAeHCTBUeM
KOHIIEHTPMPOBAHHOM CEPHOM  KHUCIIOTHI, HM3yYeHHE XMMHYECKHX CBOMCTB
pa3baBieHHON CepHON KHUCIIOTBI, IPOBEICHNE Ka4eCTBEHHOH peakuuu Ha cysbopar-
MOH W HAOMIONEHWe MpU3HaKa eé MpOTEeKaHWs, O3HAKOMIIEHHE ¢ (U3MYECKUMH



CBOMCTBaMH a3oTa, (ocdopa W UX coequHEHHH (BO3MOXKHO WCIIOIb30BAHUE
BH€OMAaTepHajoB), o0pa3uamMu a30THBIX U (OCHOpPHBIX yaoOpeHHuH, mony4enue,
cobupaHuWe, pacmo3sHaBaHWE W M3yYyeHHe CBOWCTB aMMHaka, [pOBEIEHHUE
Ka4yeCTBEHHbIX PEaKLMH Ha HOH aMMOHHS M (ochaT-uOH U U3yuyeHHe MPU3HAKOB
UX MPOTEKAHUs, B3aUMOAECHCTBIE KOHLUEHTPUPOBAHHOK a30THON KMCIIOTBI C ME/IbIO
(BO3MOJKHO UCII0JIb30BaHUE BUJIEOMATEPUAJIOB), M3y4YeHHE  Mojeneu
KPUCTAINIMYECKUX pelmETOK anmasa, rpaduta, QyiiepeHa, O3HAKOMIIEHHE C
MPOLECCOM  a/ICOPOLMH  PacTBOPEHHBIX BEIIECTB AKTHBHPOBAHHBIM YIJIEM M
YCTPOWCTBOM IPOTHBOrasa, Nojy4eHue, coOupaHue, pacro3HaBaHWEe M H3ydeHHe
CBOWCTB YTJIEKHCJIOTO ras3a, IPOBEJICHHE KaueCTBEHHBIX peakiuii Ha KapOOHAT U
CUJIMKAT-HOHBl M H3y4YeHHE [PU3HAKOB HX MPOTEKaHHs, O3HAKOMIEHHE C
MPOAYKIMEH CHIMKATHOM MPOMBIIUIEHHOCTH, peIIeHHe 3KCIepHMEHTAIbHBIX
3aJ1a4 110 TeMe «BaxHelye HeMeTalIbl U UX COeTHHEHHSI.

MeTaJuiibl U HX COeIHHEHHS

OO0w1ast xapakTeprcTUKa XUMUYECKHUX 3JIEMEHTOB — METAJNIOB HA OCHOBAHUH
X mnojoxenus B Ilepuoamueckoil cucteme Xumuueckux sjementos J[. .
Meneneesa u crpoenus atoMmoB. CTpoeHue MetaioB. MeTajuinyeckas CBSI3b U
MeTaJUIMYecKass ~ KpUCTAIMYecKass  pewérka.  DNeKTPOXUMHYECKUH  psjn
HanpsHKeHUH MetanoB. Pusnveckre U XUMUYECKUe cBOMCTBa MeTa/uioB. O6iue
CIOCOOBl TOJIydyeHHs MeTaioB. lIoHsATHE O KOPPO3UM META/IOB, OCHOBHbBIE
CrocoObl 3amMThl MX OT Koppo3uu. CruiaBbl (CTalb, YYIyH, IIOPAIOMHHMIA,
OpOH3a) ¥ UX NPUMEHEHUE B ObITY U IPOMBIIILIEHHOCTH.

Ilenoynsle Metabl: nonoxenue B [lepuoguyueckoil cucreMe XUMHYECKUX
snementoB JI. M. MenzeneeBa, cTpoeHHe MX aTOMOB, HaXOXKIEHHWE B NPHPOJIE.
Duspyeckre U XMMHUYECKHE CBOWCTBA (Ha mpumepe HATpust W Kanusi). OKCHIbl U
THAPOKCHIBI HAaTpuss M Kanus. [IpumeHeHWe WIeNOYHBIX METANIOB M HX
COEJITUHEHHH.

[IlesiouHO3eMenbHbIE MeTa/ulbl MarHui W KaJblMH: T[I0JIOKEHHE B
[lepuoauueckoii cucreme xumudeckux snementoB /. Y. Menneneesa, ctpoenue
HX aTOMOB, HaXOX/JeHHe B npupoe. Pusndeckue u XUMHUYECKHE CBOWCTBA MArHUs
M Kamplus. Baxueidinue coenMHeHMs Kaiblus (OKCHA, TCHIAPOKCHJ, COJIH).
JXK&cTkocTh BOBI M CIIOCOOB! €€ yCTpaHEeHHUS.

AnmomMuHuNR: nonoxenue B [lepuoauyueckoil cucTeMe XUMHYECKHUX 3JIEMEHTOB
J. Y. Menjeneesa, crpoeHre aToMa, HaxoxjaeHue B npupoje. Dusuueckue H
XUMHYECKHE CBOMCTBA alOMHHMSA. AMDOTEpPHBIE CBONCTBA OKCHAA M THAPOKCHA
AJIFOMUHHUS.

XKeneso: nonoxenue B [lepuoanyeckoit cucreMe XMMHYECKMX 31eMeHTOB /1.
W. Menpneneesa, cTpoeHHe aTroMa, HaxoKAeHHe B mpupoje. Du3UyYecKHe W



XMUMHYECKHE CBOMCTBA Keje3a. OKCHIbl, THIAPOKCHABI U comu xene3a (II) u xenesa
(III), ux coctaB, cBOWCTBA U NMOJYyYEHHE.

Xumuueckuit IKCHEPpUMEHM:

O3HAKOMJIEHHe ¢ o0pa3laMi MeTa/yIoB M CIUIaBOB, UX (DU3MUECKUMHU
CBOMCTBAMH, H3y4YeHHE  pPe3ysbTaTOB  KOPPO3UM  METANIOB  (BO3MOKHO
MCIIOJIb30BaHHE BHAEOMATEpPHAIOB), OCOOEHHOCTEH B3aUMOJIEHCTBHS OKCH/A
KaJbLUsl W HATpus ¢ BOJAOH (BO3MOXKHO HCIIONB30BaHHE BHUAECOMATEPHAIIOB),
MCClIeJOBaHHE CBOWMCTB KECTKOM BOJbI, MpoLEcca FOPeHUs Kejle3a B KUCIOpOoAe
(BO3MOJKHO  MCIIOJb30BaHHE  BHAEOMATEpHUaoOB), [PU3HAKOB  IPOTEKAHMUs
Ka4eCTBEHHBIX peaKkUWd Ha WOHBI: MarHus, KalblUs, allOMHHMS, LMHKA, )Keje3a
(IT) u xene3a (I1I), meau (II), HabnoeHue U onKcaHue MPOLIECCOB OKpalIMBaHUs
[UIAaMEHH HOHAMH HATpHs, Kalusg M Kaublus (BO3MOXHO HCIIOJIb30BaHHE
BHIEOMATEepPHAJIOB), Hccie0BaHue aM(DOTEPHBIX CBOMCTB I'MAPOKCHIA AlIOMUHMS
¥ TUAPOKCH/IA [IMHKA, pellieHUe KCIIepPUMEHTAIbHBIX 3a/1a4 110 TeMe «Baxnenmme
METaJllIbl U UX COECIUHEHUSD.

XuMHS U OKpY:KaoLas cpeaa

BeulectBa W Marepuaibl B IOBCEJHEBHOH KM3HM uesnoBeka. besomacHoe
WCIIOJIb30BaHKE BEIIECTB M XUMHUYECKUX peakuuil B ObiTy. [lepBas momolups npu
XUMHUYECKUX 0JKOrax U OTpaBIIEHUsIX.

XUMHYECKOe 3arpsi3HeHUE OKpY’Karollel cpelbl (MpeienbHas J0IyCcTHMas
KoHLleHTpauus BemiecTs, ganee — [1JIK). Ponb XuMum B pelieHUH SKOJTOrHYECKHX
npodJieM.

Xumuyeckui IKcnepumenm:

u3y4yeHrHe o0pa3ioB MaTepHaoB (CTEKIO, CIUIaBbl METAJJIOB, MOJMMEPHbIE
Marepuabl).

Mescnpeomemmuoie ceaszu

Peanu3anusi MeXNpeIMETHBIX CBsS3eid NpU HM3ydyeHWM XUMHUH B 9 Kiacce
OCYIIECTBIISIETCST Yepe3 MCIOJIb30BAHHE KaK OOIIMX €CTEeCTBEHHO-HAY4YHBIX
MOHATHM, TAK ¥ MOHATHM, SBISIOLUIUXCS CUCTEMHBIMU Ul OTJENBHBIX IPEAMETOB
€CTECTBEHHO--Hay4HOI0 LUKJIA.

OOwe ecTecTBEHHO-HAYyYHbIe MMOHSATHS: HAy4HbIH (paKT, runoresa, 3aKoH,
TEOpHUs, aHaiM3, CHHTe3, Kiaccudukauus, MEepUOJUYHOCTb, HaOIIOJEHHUE,
SKCIIEPUMEHT, MOJEIUPOBaHHe, H3MEpeHHe, MOJelb, SBIEHHE, [apHUKOBbIN
3¢ deKT, TEXHOIOTUsl, MaTePHAIBL.

duzuka: marepus, aToM, 3JIEKTPOH, IPOTOH, HEWTPOH, WOH, HYKIHUT,
U30TOIbl, PaAMOaKTUBHOCTb, MOJIEKYJa, DJJIEKTPUYECKUH 3apsi, MPOBOIHHUKH,
[MOYNPOBOAHUKH, JHIEKTPUKH, (OTOSIEMEHT, BEIIeCTBO, Teo, O00bEM,
arperaTHO€ COCTOSIHHE BELIECTBa, a3, pacTBOP, pPACTBOPUMOCTh, KpUCTAJITIHYECKas



pel€TKa, CruiaBbl, (PU3MYECKHE BEIUYUHBI, €JMHHIBI M3MEPEHHUS, KOCMHUYECKOe
IIPOCTPAHCTBO, IJ1aHeThl, 3B€3/1b1, CoHILE.
buonorus: ¢dorocuntes, abixanue, Onocdepa, IKOCHCTEMA, MHHEpAJbHbIE
y100penusi, MUKPO3JIEMEHTBI, MAaKPO3JIEMEHTBI, TUTATEIbHbIE BEIIECTRA.
['eorpadusi: atmocgepa, rugpochepa, MHHEpanbl, TOpHBIE TOPOJIbL,
1oJie3Hble HCKOMNaeMble, TOILTUBO, BOJIHbIE PECYPCHI.
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