OCYJAPCTBEHHOE BIO/KETHOE OBIIIEOBPA3OBATEJIBHOE YUYPEX/JIEHHUE
CAMAPCKOM OBJIACTH CPEJIHAS OBIIIEOBPA3OBATEJIbHAS IIIKOJIA Ne 1
«OBPA3OBATEJIGHBIN IIEHTP» umenn 21 apmuu Boopyxennbix cua CCCP
I.r.1. CTpoiikepaMuKa MyHUIIMIIAJIbHOT0 paiiona Boskekuii Camapckoii odJiactu

«IIpoBepeno» «YTBEpKAAIO»

3aM. aupekropa mo YBP Hupekrop ['bOY COII Nel
«OL / Aunpeenko C.C. n.1.7.CTpoilkepaMuka

«31» aBrycra 2023 1. Eropos A.B.

[Tpuka3z Ne 384 - onn
Ot «31» aBrycra 2023 1.

PabGouast mporpamma

[Tpenmer (xypc): XUMUS kiacc: 8-9

KonuyecTBo yacoB o yueOHOMY 1utany: 136 yacoB:B 8 kinacce — 68 vacos (2 vaca B
Heneno), B 9 kiaacce — 68 yacoB (2 yaca B HEJCIIO).

CocraBneHa Ha OCHOBE (hesiepanbHON paboyell MporpaMmMbl O XUMHUHU.

Paccmotpeno Ha 3acenannn  [IIMO yuwnTeneit ecTeCTBEHHO-HAYYHOIO MK
[IpoToxon Ne 1 ot 28 aBrycra 2023 1.
[Ipencenarens [IIMO: Cemkuna 1.H.

C=RU, O="TBOY COouW 1"ou""
n.r.T. Ctponkepamuka”,
CN=Eropos AB.,
E=stroykeramika_sch_vlg@samara.e
du.ru

MeCTO noanucaHus
2023-10-13 15:32:29

n.r.1T. Ctpoiikepamuka, 2023 rog
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PabGouass mporpamma mo ydeOHOMY mpeamery «Xumus» (06a30BbI YpPOBEHB)
(mpeameTtHas o6nacTh «EcTeCTBEHHO-HAYYHbBIE TPEIMEThI») BKIIOYACT MOSACHUTEIBHYIO
3aMHCKY, COAEPKaHUE OO0yUYEHHUs, IUNIAHUPYEMbIE PE3YIbTaThl OCBOEHUS IPOrPAMMBI 110
XUMUH, TEMATUYECKOE MIIAHUPOBAHUE.

[losicHuTenpHas 3amucKa OTpakaeT OOIIME LEeNM W 3aJauyd M3yYeHUs XHUMUH,
XapaKTEPUCTUKY IMCUXOJIOTUYECKUX MPEANOCBUIOK K €€ H3YyYEHHUIO OO0ydaroluMHUCH,
MECTO B CTPYKType Y4eOHOro IUilaHa, a TakKe IOAXOAbI K OTOOpY COACpKaHWs,
K OIIPENEIICHUIO NIAHUPYEMBIX PE3YyJIbTaTOB.

CopepxaHue OOy4YeHHMs] PACKpPBIBAET COJEP)KATENbHBIE JIMHHUH, KOTOpBIE
npeiaralTes JUisl 0053aTeIbHOI0 U3YYEHHs B KaXKIOM KJIacce Ha YPOBHE OCHOBHOTO
oO1ero ooGpazoBaHuUsl.

[Inanupyemble pe3yabTaTbl OCBOEHHS MPOrpPaMMbl MO XUMHHM  BKJIHOYAIOT
JUYHOCTHBIE, METallpEAMETHBIE PE3yJIbTaThl 3a BECh IMEpPUOJ OOYy4YEeHUsI Ha YPOBHE
OCHOBHOI'O 00ILIero 00pa3oBaHUs, a TaKXe MPEIMETHbIE JTOCTHXKEHHUS 00ydarouierocs
3a KaKAbli IO 00yUYeHHUs.

HOACHUTEJIBHAS 3AIIMCKA

[Iporpamma 1o XMMUM Ha YPOBHE OCHOBHOI'O OOIIEro oOpa3oBaHMs COCTaBIIEHA
Ha OCHOBE TpeOOBaHMU K pe3yJibTaTaM OCBOCHHS OCHOBHON 00pa3oBaTENbHOU
porpaMmMbl OCHOBHOTO 001ero oOpa3oBanus, mnpenacraBieHHbix B OI'OC 00O,
a Takke Ha OCHOBe (enepaiabHOW paldouell MporpamMmbl BOCHHUTAHUSA U C YYETOM
KOHLEMLMUKA TpEenoAaBaHus y4yeOHOro mpeaMera «XuUMHUS» B 00pa30oBaTeIbHBIX
oprannsauusax Poccuiickon denepannu.

[IporpamMma mo XuMuu pa3paboTaHa C LENbI0 OKa3aHUS METOAMYECKON MOMOIIH
YUHTEII0 B CO3/IaHUU paboyell mporpaMmsl 1o y4eOHOMY IIPEIMETY .

[IporpamMma 1o XxuMuu Ja€T NpPEeACTAaBIECHUE O LIETAX, 00IIel CTpaTeruu o0yueHus,
BOCIHUTAHUA W  Pa3BUTHS  OOydYarOIIMXCs CpEACTBAaMH  y4eOHOTO  MpeaMmerTa,
yCTaHaBIMBAaeT  00s3aTEIbHOE  NPEIMETHOE  COAepXaHue, MpeaycMaTpUBaeT
pacnpeniesieHue ero no Kjiaccam U CTPYKTYpUPOBAaHHE 0 pa3ziesiaM U TEMaM POrpaMMbl
0 XUMHUHU, ONpeNeNsieT KOJMYECTBEHHbIE M KAueCTBEHHbIE XapaKTEPUCTUKH
COJIEp)KaHMUs, PEKOMEHIYEMYI IIOCIEAOBATEIBHOCTh HW3YYEHUS XHMHH C Y4ETOM
MEXMPEAMETHBIX U BHYTPUIIPEIMETHBIX CBSI3€H, JIOTMKH Y4eOHOro mpoliecca,
BO3PACTHBIX OCOOCHHOCTEW OOYy4YaroIIMXCs, OMpEeAessieT BO3MOXKHOCTH  IpeaMeTa
JUIS peayin3allui TpeOOBAHUM K pe3yJibTaTaM OCBOCHHUS OCHOBHOM 0Opa3oBaTeIbHOMN
porpaMMbl Ha YPOBHE OCHOBHOIO 0OIIero oOpa3oBaHus, a Takke TpeOoBaHUMN
K pe3yJibTaTaM OOy4YeHMs XMMHHM Ha YPOBHE IeJield M3ydeHHUs MpeaMeTa U OCHOBHBIX
BUJIOB y4e€OHO-TIO3HABATEIbHOMN JIEATEIBHOCTH 00YyYaroIIEerocs 0 OCBOCHUIO YUYEOHOTO
COJIEp KaHUSI.



3HaHWE XWMHH CIYXXUT OCHOBOM it (DOPMUPOBAHUS  MHUPOBO33PEHUS
00y4Jaromierocs, ero MpeACTaBICHU O MaTepUaIbHOM €IWHCTBE MHpPA, BAXKHYIO POJIb
UTparoT GOpMHUpPYEMbIE XUMHUEH TMPEACTABICHUS O B3aWMOIPEBPAIICHUSIX HSHEPTUU
U 00 DSBOJIONHMH BEIIECTB B TPHUPOJAE, O MyTIX PEHICHHUs TJIOOATBHBIX MPOOIEeM
YCTOMYHUBOTO PA3BUTHUSI YEJIOBEUECTBA — CBHIPHEBOM, DHEPreTUUYECKOM, MHUIIECBOU
1 DKOJIOTHYECKOM 0€30MaCHOCTH, MPOOJIEM 3/IPaBOOXPAHCHUSI.

N3ydenune xumuu:

CITOCOOCTBYET peaau3aliii BO3MOXKHOCTEH ISl caMOpa3BUTUA M (HOPMHUPOBAHUS
KYJIbTYPhI JIMYHOCTH, €€ 001IeH 1 (PyHKITMOHAIEHON TPaMOTHOCTH;

BHOCUT BKJIaJi B (OpMHpOBaHME MBIIUICHUS M TBOPYECKUX CIOCOOHOCTEH
oOyJarommxcsi,  HAaBBIKOB WX  CaMOCTOATEJIIBHOM  yuyeOHOH  JIeITEIbHOCTH,
AKCIEPUMEHTANIbHBIX U HUCCIEJOBATENbCKUX  YMEHUW,  HEOOXOJIUMBIX  Kak
B ITIOBCEIHEBHOM KHU3HU, TaK U B MPO(PECCHOHATBLHOMN JeATebHOCTH;

3HAKOMUT CO CIIEHU(PUKON HAYIHOTO MBIIIUICHUS, 3aKJIaJIbIBAET OCHOBBI 1I€JIOCTHOTO
B3MUISila HA €IMHCTBO MPUPOJBI M 4YEJIOBEKA, SBJISETCS OTBETCTBEHHBIM 3TarioM
B (DOpMHUPOBAHUM €CTECTBEHHOHAYYHOU TPaMOTHOCTH 00YUaOIINXCS;

croco0CTBYET (hOPMUPOBAHUIO IIEHHOCTHOT'O OTHOIIICHUS K €CTECTBEHHO-HAYYHbBIM
3HaHUSM, K MPUPOJE, K YEIOBEKY, BHOCUT CBOM BKJIaJl B AKOJOTMUECKOE 0Opa30BaHUE
oOy4Jarommxcs.

JlaHHbIE HampaBjieHUS B OOYUYEHMHM XHMHU O0ECIeUHMBAIOTCS CIEeIU(PUKON
coJiepKaHus y9eOHOTro IpeaMeTa, KOTOPBIA SABJISETCS MeJarornuyecku aaarnTHPOBaHHBIM
OTpaKeHHEM 0a30BOM HAYKU XMMHUU Ha OMPEACIEHHOM dTare €€ pa3BUTHUS.

Kypc xumum Ha ypoBHE OCHOBHOTO OOIIEro 0O0pa30BaHHUS OPUEHTHUPOBAH
Ha OCBOCHHE OOYYAIOIIUMHUCS CHCTEMBbI TNEPBOHAYAIBHBIX TMOHATUH XHWMHH, OCHOB
HEOPraHUYECKOW XMMHUM U HEKOTOPBIX OTHEJIbHBIX 3HAYMMBIX MOHSATHN OpraHUYeCKOn
XUMUH.

CtpykTypa cojaepKaHHsl MpOrpaMMbl MO XUMUU C(HOPMHUpPOBAHA Ha OCHOBE
CHUCTEMHOI0 MOAX0/1a K €€ n3yueHuto. CoJepKaHue CKIAJAbIBAECTCS U3 CUCTEMbI TIOHITUI
0 XHUMHUYECKOM DJIEMEHTE W BEIIECCTBE M CUCTEMBbI MOHSATUM O XHWMHYECKON peakIivu.
O06e 5TH cHUCTeMBbI CTPYKTYpPHO OPTaHM30BaHBI II0 MPUHIMIY IOCIEA0BATEIBLHOIO
Pa3BUTHS 3HAHUM HAa OCHOBE TEOPETUUECKUX MPEJICTABICHUN Pa3HOTO YPOBHSI:

ATOMHOMOJIEKYJISIPHOTO YUYE€HHSI KaK OCHOBBI BCETO €CTECTBO3HAHUS;

[Tepnoanueckoro 3akoHa JI.11. MeHieneeBa kak OCHOBHOI'O 3aKOHA XUMUU;

YYEHHUS O CTPOCHUU aTOMa U XUMUYECKOU CBA3U;

peACTaBICHUN 00 PIEKTPOTUTHUECKON TUCCOIMAIINY BEIIECTB B PACTBOpax.

TeopeTnueckre 3HaHUS PACCMATPUBAIOTCS] HA OCHOBE SMITMPUYECKH MTOTYUYECHHBIX U
OCMBICTICHHBIX (DaKTOB, PA3BUBAIOTCS TMOCJIEIOBATEIHLHO OT OJJHOTO YPOBHS K JAPYrOMY,
BBITIOHSAA (PYHKIIMM OOBSICHEHUS] W TPOTHO3UPOBAHUS CBOMCTB, CTPOCHUS U
BO3MOXXHOCTEH MPAKTUUECKOTO MPUMEHEHHUS U TIOJIyYEHHUS U3y4aeMbIX BEIIECTB.



OcBoeHHe mporpamMmbl 10 XMMHH CIIOCOOCTBYET (POPMUPOBAHUIO MPEICTABICHUS
O XMMHYECKOW COCTABJISIONIEN HAy4YHOW KapTUHBI MHUpPA B JIOTMKE €€ CHUCTEMHOU
MPUPOJIBL, IICHHOCTHOTO OTHOIIECHUS K HAYYHOMY 3HAHHUIO U METOJIaM TIO3HAHMSI B HAyKe.
N3yuenne XuMuu MPOUCXOAUT C TMIPUBJICUCHUEM 3HAHUNA U3 paHEe N3YUEHHBIX YICOHBIX
npeameToB: «Okpyxarouuii Mupy», «buonorus. 5—7 knaccb» U «Du3uka. 7 Kiaacey.

[Ipy M3yyeHUU XUMUU MPOUCXOAUT (GOPMHUPOBAHME 3HAHUN OCHOB XMMHYECKOU
HAayKd Kak OOJaCTH COBPEMEHHOTO €CTECTBO3HAHHS, MPAKTHUECKOW eSATEIbHOCTH
YelloBeKa M KaK OJHOTO M3 KOMIIOHEHTOB MHMPOBOW KyJbTYphl. 3amada y4eOHOro
peMeTa COCTOUT B (POPMUPOBAHUU CHUCTEMbl XMMHYECKUX 3HAHUM — BaKHEUIIHUX
(bakToB, MOHATHI, 3aKOHOB M TEOPETUYECKHUX MOJOKEHUM, JOCTYMHBIX OOO0OIICHUIA
MHUPOBO33PEHYECKOTO XapaKTepa, s3blka HAyKH, B MPUOOIIEHUH K HAy4YHBIM METO/JaM
MO3HAHUS TPH W3YYCHUU BEHIECTB W XUMHYECKHUX peaknuii, B (OpMHUpPOBaAaHUHU
W Pa3BUTHH TTO3HABATCIIBHBIX YMEHHUH M WX NMPUMCHEHHH B Y4COHO-TIO3HABATEIHLHOMN
U y4yeOHO-UCCIIEOBATENbCKON JAESITENbHOCTH, OCBOCHHU IMpaBuil 0€30IacHOTro
oOpallleHus C BEIIeCTBAMU B IIOBCETHEBHOM YKU3HHU.

[Ipu wm3yyeHUHM XUMUU Ha YPOBHE OCHOBHOIO OOIIET0 0Opa30BaHUSI Ba)KHOE
3HaYeHHUE MPUOOPETTH TaKue IeNH, KakK:

dbopmupoBanue MHTEJUIEKTYalIbHO pa3BUTOM JUYHOCTH, rOTOBOU
K €aM000pa30BaHUIO, COTPYAHHYECTBY, CAMOCTOSITEIbBHOMY TMPHUHSITHIO PEIICHUH,
CIIOCOOHOM a1aTUPOBATHCS K OBICTPO MEHSIOIIMMCS YCIOBUSAM KU3HM;

HAIPaBIEHHOCTh OOy4YEHUS Ha CHUCTEMATHUYECKOEe MPHOOIIEHHE OO0YyJarommMxcs
K CaMOCTOSITETbHOW IO3HABATENHHOW NEATEIbHOCTH, HAYYHBIM METOAAaM IO3HAHMS,
(bOopMUPYIONTUM MOTHBAIIUIO M Pa3BUTHE CIIOCOOHOCTEH K XUMUU,

obecrieueHre yclIoBUi, CIIOCOOCTBYIONTUX MPUOOPETEHUIO 00YJAIONTUMHUCS OTIhITa
pa3HOOOpa3HOW JAESATENBHOCTH, TO3HAHUS W CAMOMO3HAHUS, KIIOYEBHIX HABBIKOB
(KJTFOYEBBIX KOMITETCHIIMH ), UMEIOIINX YHUBEPCAIBHOE 3HAUEHUE /TSI PA3IMYHBIX BUIOB
JeSITEIbHOCTH;

dbopmupoBanue oOmIell PyHKIIMOHAIBHON M €CTeCTBEHHO-HAYYHOW TPaMOTHOCTH,
B TOM YHCJIC YMEHUH OOBSCHATH U OIIEHUBATD SBJICHUS OKPYKAIOIIETO MUPA, UCTIOIb3YS
3HAHHWS W ONBIT, TOJYYCHHbIC TPH HU3YUYEHUU XHUMHUH, NMPUMEHSATHh WX TMPHU PEIICHUU
po6JieM B TOBCETHEBHOM JKU3HU U TPYJOBON ACSITEIbHOCTH;

dbopMupoBaHEe Yy OOYYaAIOIMUXCS TyMaHUCTHYCCKHUX OTHOIICHUH, IMOHUMAHUS
[IEHHOCTH XWUMHUYECKUX 3HAHUW I BBIPAOOTKH DKOJOTUYECKU IIEIeCO00pa3HOro
MOBEJICHUS B OBITY M TPYJIOBOU JEATEIHHOCTH B IEJISIX COXPAHEHHS CBOETO 3/I0POBbS U
OKPY KArOIIEH IPUPOJHOU CPELIBIL;

pa3BUTHE MOTHMBAalMM K  OOYYCHHMIO, CIIOCOOHOCTE K  CaMOKOHTPOJIO
Y CAMOBOCITUTAHHIO HA OCHOBE YCBOCHHS OOIIIEUETIOBEUYECKIX IIEHHOCTEH, TOTOBHOCTH K
OCO3HAaHHOMY BBIOOPY MPOGUJIs U HANIPABICHHOCTH JAIbHEUIIIET0 00yUeHUI.

OO0miee 4yuCIO0 4YacoB, PEKOMEHJOBAHHBIX JJIsi M3y4YeHHS XuMmMuu, — 136 4acos:
B 8 kacce — 68 wacos (2 yaca B Henelno), B 9 kitacce — 68 yaco (2 yaca B Hezelio).



Jlia Kaxa0ro Kiacca NpeayCMOTPEHO pe3epBHOE yueOHOE BpeMs, KOTOPOE MOKET
OBITh CIIOJIF30BAHO YYACTHUKAMU 00pa30BaTEIbHOIO MpoIlecca B HEsIX (HOpMUPOBAHHUS
BapUATHBHOMN COCTAaBIISIONICH COIEpKaHUsI KOHKPETHOUW paboueit mporpammel. [Ipu aTom
oOs3aTenpHas (MHBApWAHTHASA) YacTh COJACpXKAHUS TPEIMEeTa, YCTaHOBJICHHAS
npuMepHoi paboyeil mporpaMMoi, U BpeMsi, OTBOJIMMOE Ha €€ U3ydeHUE, IOJKHBI ObITh
COXpPaHEHBI MTOJTHOCTBIO.



COJAEP)KXAHUE OBYUEHUASA

Ilpaxmuueckas uacmov yyeOHO20 coOepIHcanus npeomema YCulieHa MAamepualbHo-
mexnuyeckou 0Oazou yewmpa «lTouka pocmay, UCNOAL3YEMO20 Ol pearu3ayuu
00paz08amenbHbIX NPOSPAMM 68 PAMKAX NPEeno0aA8aHus XUMUU.

8 KIIACC

IlepBoHaYabHbIE XUMUYECKHE TOHATHSA

[Ipenmer xumun. Posib XuMHM B )KU3HU YEJIOBEKA. XUMUS B CUCTEME HayK. Terna u
BeniecTBa. usznueckre CBOMCTBA BEIIECTB. ArperarHoe cocTosHue BemecTs. [lonsTre
0 MeToJax IMo3HaHus B xuMHH. Uucrteie BemecTBa M cMecu. CrocoObl pazjiesieHus
CMeEcCei.

ATOMBI U MOJIEKYJIbl. XUMUYECKHUE 371€MEHThI. CUMBOJIBI XUMHUYECKUX AJIEMEHTOB.

[IpocThle 1 CoXKHBIE BEMIECTBA. ATOMHO-MOJIEKYJISIPHOE YUEHHUE.

Xumudeckass ¢opmyna. BaleHTHOCTh aTOMOB XMMHMUYECKHUX JJIEMEHTOB. 3aKOH
IIOCTOSIHCTBA cocTaBa BelecTB. OTHocUTeIbHasd aToMHasg Macca. OTHOCHTEIbHAs
MOJIEKYJIsIpHas Macca. MaccoBast JOJIsl XMUMUYECKOT0 3JIEMEHTA B COCUHEHUH.

KonuyectBo BenectBa. Mok, MonsipHast Mmacca. B3auMocCBsi3b KOJIMUECTBA, MacChl
U 4Yuclia CTPYKTYPHBIX €AMHHUIL BemiecTBa. Pacu€Tel mo dopmyliaM XHUMHUYECKHX
COCIUHCHUM.

DU3NYECKUE U XMMUUECKHE SIBJICHUS. XUMHUYECKask peakuus U e€ mpu3Haku. 3aKOH
COXpaHEHMSI MAacCChl BEIIECTB. XUMHUYECKUE ypaBHEeHUs. Knaccudukamuss XUMUYECKUX
peakiuii (CoeIMHEHUs, pa3JI0KCHHS, 3aMEIICHUS, 0OMEHa).

Xumuueckuu 3KCnepumenm:

3HAKOMCTBO C XHUMHUYECKOW MOCYAOW, MpaBUjiaMu paboThl B JabopaTopuu U
npuémMamMu oOpaiieHuss ¢ J1abopaTOpHBIM OOOPYJOBAaHUEM, HM3YyUYCHHE U OIMCAHUE
(bu3nYecKX CBOMCTB 0Opa3IOB HEOPTaHUUECKUX BEIIECTB, HAOMIOJCHUE (PU3UUECKUX
(n1aBlieHHE BOCKA, TassHUE JIba, pAaCTUpPAHUE caxapa B CTYIIKE, KUIIEHUE U KOHACHC AU
BOAbI) M XUMHYECKUX (TOpEHHE CBEYM, NPOKAIUBAHHUE MEIHON MPOBOJIOKH,
B3aMMOJICUCTBUE Mella C KUCIOTOW) SIBJICHWH, HAOJMIOIEHHE W OMHCaHUE MPU3HAKOB
NPOTEKaHUS XMMUYECKHX peakluil (pas3noeHue caxapa, B3aMMOJIECUCTBHE CEPHOU
KHCJIOTBI C XJIOpUAOM Oapus, pasnokenue ruapokcuaa memu (1) mpu HarpeBanuw,
B3aMMOJIEHCTBHE Kele3a ¢ pacTBopoM cosid meau (II), uzyuenue cnocoOoB paszeneHus
cmecedt (C TOMOIIBI0 MarHuTa, (QUIBTpOBAaHUE, BbBIIAPUBAHUE, JAUCTHILISAINS,
xpoMarorpadusi), MpoBEACHUE OYUCTKUA MMOBAPEHHOM COJM, HAOIIOCHUE U OMUCAHUE
pe3yJbTaTOB MPOBENCHUS OMbITA, WIUTIOCTPUPYIOLIETO 3aKOH COXPAHEHHSI MAacChl,

co3ZaHue Mojieeil MoJieKyJ (IIapOCTEPKHEBBIX).
Obopyodosanue yenmpa « Touka pocmay, npumeHnsiemoe Ha YPOKAX XUMUU.

o [ughposas nabopamopus no xumuu RELEON
e  Habop OI'D no xumuu

Baxneliue npeacTaBuTe/ M HEOPraHUYECKHUX BelIeCTB



Boznyx — cmeck razoB. CoctaB Bo3ayxa. Kuciaopos — aeMeHT U pocToe BEIIeCTBO.
HaxoxneHne kuciaopoja B mpupoje, Gu3nueckue U XUMHUYECKHE CBOMCTBA (peakiuu
ropenusi). Okcuasl. [Ipumenenne kucnopoma. CHocoObl MONyYEHHUS KHCIOPOJa
B JJabopaTtopuy M TMPOMBINUICHHOCTH. KpyroBopoT kmciiopoga B mpupoxae. O30H —
AIJIOTPOITHAS MOAU(DUKAIIHS KUCIOPO/A.

TemoBoit 3¢ (heKkT XMMHUECKON peakluu, TEPMOXUMHUYECKHE YPaBHEHUS, DK30- U
SHAOTEPMUYECKUE peaKUH. TOIUIMBO: Yrojb U METaH. 3arpsi3HEHUE BO3/1yXa, YCUIICHUE
MapHUKOBOTO 3 deKTa, pa3pylIeHne 030HOBOTO CIIOS.

Bonopon — anemeHT m mpocroe BemecTtBo. HaxoxkaeHne Bomopona B IIPUPOJE,
¢uznyecKkue U XUMHUYECKUE CBOMCTBA, IPUMEHEHUE, CLIOCOOBI MoayuyeHus. Kuciaorel u
COJIH.

Mounsipabiit 006EM ra3oB. PacuéTel o XUMUYECKUM YpaBHEHUSIM.

dusnueckue cBoMcTBa BoAbl. Boxa xak pactsopurens. PactBopsl. HacslleHHusie u
HEHACBILEHHBIE pacTBOPbI. PAaCTBOPUMOCTH BellecTB B BoJe. MaccoBas 10715 BEIIECTBA
B pacTBope. XMMHUYECKHE CBOMCTBA BOAbl. OcHOBaHMs. Posb pacTBOpoOB B IpHUpoAe U
B )KM3HH 4esIoBeKa. KpyroBopot BoabI B IpUpoAE. 3arpsA3HEHNE NPUPOAHBIX BoA. OXxpaHa
Y OYMCTKA IMPUPOJHBIX BOJ.

Knaccudpukauus Heopranmdeckux coenuHeHuidl. Oxcuasl.  Knaccudukanuys
OKCH/JIOB: cojieoOpasyroue (ocHOBHBIE, KHUCJIOTHBIE, am(pOTepHBIE) U
HecoseoOpaszytonme. Homenknatypa okcuioB. du3nyeckue U XMMHUUYECKUE CBOMCTBA
okcu1oB. [loyyenne okcuioB.

OcHoBanus. Knaccudukanus ocHOBaHMIA: 1IETOYH U HEPACTBOPUMBIE OCHOBAHMSI.
Homenknarypa ocHoBaHui. @Pu3MYECKME€ U XHUMHUYECKHME CBOWCTBA OCHOBAHMM.
[Tomy4yeHne OCHOBaHHUI.

Kucnotel. Knaccudukanusa kucnor. Homenknarypa kuciaor. Pusznyeckue u
XMMHUYECKUE CBOMCTBA KUCIOT. Pan aktuBHOCcTH MeTaiuioB H.H. bekerora. [lonyuenue
KHCJIOT.

Comu. Homenkmarypa coiseil. Pu3nueckue M XHMHYECKHE CBOWCTBA COJIEH.

[lonyuenue conen.
I'eneTnueckas CBSI3b MEXKIY KJIACCaAMH HEOPTaHUYECKUX COEIUHEHUM.

Xumuueckuul IKCHEPUMEHM.!

KaueCTBEHHOE OMpEACNICHUE COACPNKAHMs KHCIOpOAa B BO3AYyXe, IOJyYCHHUE,
coOupaHue, paclo3HaBaHWE W U3yYEHHE CBOMCTB KHUCIOpOJa, HaOIIOACHHE
B3aMMOJICHCTBHS BEIIECTB C KHCIOPOJAOM U YCJIOBHUS BO3HUKHOBEHHS W IMPEKpallCHUs
ropenus (Mokapa), O3HAKOMJIEHHWE C OO0pa3llaMH OKCHUJIOB U OINKMCAHUE WX CBOMCTB,
noJiydeHue, coOMpaHue, pacrno3HaBaHWE M U3YUYEHUE CBOMCTB BojOpoja (ropeHue),
B3auMojeiicTBrue Bojgopoaa ¢ okcuaomM wmeau  (I1)  (BO3MOXHO HCITOJIB30BaHHE
BUJIEOMATEpUasIoB), HAOMIOIeHHE 00Pa3IOB BEIIECTB KOJIMYECTBOM 1 MOJIb, CCIIETIOBaHUE
O0COOEHHOCTEHM PAaCTBOPEHUS BEIIECTB C Pa3IMYHON PacTBOPUMOCTBIO, MPUTOTOBIICHUE
PacTBOPOB C ONPEAETEHHON MACCOBOM JIOJIEM PACTBOPEHHOIO BEILIECTBA, B3AUMOICVICTBUE
BOAbl C MeTaJulamMu (HaTpueM ¢ KajublueM) (BO3MOXHO  HMCIOJb30BaHHE



BUJIEOMATEPHUAIIOB), HCCIIeOBaHUE OOpa3lloB HEOPraHWYECKHX BEIIECTB Pa3TUYHBIX
KJIACCOB, HA0JIIO/ICHUE U3MEHEHHUS OKPACKU MHIUKATOPOB B pACTBOPAX KUCIIOT U IIEJIOUEH,
u3ydeHue B3ammopaencTBus okcuaa menu (1) ¢ pacTBopoM cepHOM KHCIOTHI, KHCIOT
C METAJUIAMH, PEAaKUUN HEUTpAIN3aluH, MOJYyYEHUE HEPACTBOPUMBIX OCHOBAHUM,

BBITECHEHUE OJHOT0 METajlla IPyruM U3 pacTBOpa COJIM, PEIIEHUE SKCIEPUMEHTAIBHBIX
3aja4 1o Teme «BaxHeiue kiaaccsl HEOpraHUYECKUX COEAMHEHUI».

Obopyodosanue yenmpa « Touxa pocmay, NpumMeHsemoe Ha YPOKax XumuuL:
o [ughposas nabopamopus no xumuu RELEON

e  Habop OI'D no xumuu

IMepuoanueckui 3axkoH u Ilepuoauyeckass cucreMa XHUMHYECKHX 3IJIEMEHTOB
.. MenpgeneeBa. CrtpoeHue aToMoB. XuMHUYecKasi CBA3b. OKHCIUTEIBHO-
BOCCTAHOBHUTEJIbHbIC PEaKIUH

[lepBble MOMNBITKH KJIACCU(UKAIUU XUMUYECKUX AIeMEeHTOB. [loHATHE O rpymnmax
CXO/IHBIX 3JIEMEHTOB (ILLEIOYHbIE U 1EJT0YHO3EMEIbHBIE METAIJIbl, TaJIOTE€Hbl, UHEPTHBIE
rasbl). JJI€MEHTbI, KOTOpbIe 00pa3zyIoT aM(pOTEPHbIE OKCUIBI U TUAPOKCUBI.

Ilepnogmueckuit 3akoH. llepmomnueckas cucTeMa XMMHYECKHX  DJIEMEHTOB
J.1. MenneneeBa. KopoTkonepuoaHas u JuiMHHONIEpUuoaHas Gopmsel Ileprnoanyeckoi
cucreMbl xuMudeckux 3seMmeHToB .M. Menneneesa. [lepuoapl u rpymmbl. @uzndeckui
CMBICJI IIOPSAIKOBOIO HOMEPA, HOMEPOB MEPUOJIA U IPYIIIIBI SJIEMEHTA.

Crpoenune aromoB. CoctaB aTomMHBIX saep. M3oronsl. OnekTpoHbl. CTpoeHue
AIIEKTPOHHBIX 000JI0YEK aTOMOB nepBbIx 20 XUMHUECKUX 3JIeMEeHTOB llepuoanueckoit
cuctembl JI.MI. Menneneea. XapakTEpUCTUKA XHMHYECKOI'O DJJEMEHTA II0 €ro
noJiokeHuto B [lepuoguueckoit cucreme .. Menneneena.

3aKOHOMEpPHOCTM H3MEHEHHMS paguyca aTrOMOB XHMMHYECKHX DJIEMEHTOB,
METAJINYECKUX U HEMETAJUIMYECKUX CBOMCTB I10 IPYIIIIAM U IIEPHUOJAM.

3nauenue [lepuognueckoro 3akoHa u Ileprnoanyueckoil cuCTEMbl XUMUYECKUX

AIIEMEHTOB ISl Pa3BUTHUS HayKu U npakTuku. JI.1. Mennenees — yd€Hblil U rpaXJaHUH.

Xumuueckass  cBa3b. KoBasneHTHas (moJisipHass M HENOJsIpHasi)  CBA3b.
DJIEKTPOOTPULIATEIIBHOCTh XUMHUECKUX 3JIEMEHTOB. MlOHHAas CBA3b.

Crenenp okucineHus. OKHCIUTEIBHOBOCCTAHOBUTENBHBIE peakuuu. IIpomecchl
OKHCJIEHUS] U BOCCTAHOBJIEHNA. OKUCIUTEIN U BOCCTAHOBUTEIH.

Xumuyeckuii sKcnepumenn.

n3yueHue oOpaslloB BEIIECTB METAUIOB M HEMETAJIOB, B3aWMOJCHCTBUE
TUAPOKCHAA UHMHKA C pPacTBOpaMUd KHUCJIOT M IIEIOYEH, MPOBEIACHUE ONBITOB,
WJUTIOCTPUPYIOLIUX MPUMEPHI OKUCIUTEILHO-BOCCTAHOBUTENBHBIX peakluil (TopeHue,
pEaKIU Pa3IoKEHUs, COSTUHEHHUS).
060py()0861H1/l€ uenmpa «Touxa pocmay, npumensiemoe Ha ypoKkax XuMuu.:

o [Jugpposas nabopamopus no xumuu RELEON
e  Habop OI'D no xumuu



Mescnpeomemuvie ces3u

Peanmzanust MexXnpeaMETHBIX CBsA3€d IIPU HW3YUYGHUM XUMHHM B 8 Kjacce
OCYILIECTBIISIETCS Yepe3 UCIIOIb30BaHUE KaK OOIIMX €CTECTBEHHOHAYYHBIX MOHITUH, TaK
U TIOHSATHUH, SIBISIONIMXCS CHUCTEMHBIMHU ISl OTACIBHBIX IPEAMETOB €CTECTBEHHO-
Hay4YHOTO ITHKJIA.

OO01ue ecTecTBEeHHOHAYYHbBIC TTOHATUS: HAYYHBIN (DaKT, TUIIOTE3a, TEOPHS, 3aKOH,
aHanMW3, CHWHTE3, KiIacCUpUKAKs, TIEePUOANIHOCTh, HAOIIOMCHNE, JKCIICPUMEHT,
MOJICTUPOBaHUE, U3MEPEHUE, MOJICIb, IBJICHHE.

dusuka: MaTepus, aToM, AJIEKTPOH, MPOTOH, HEUTPOH, MOH, HYKJIHJ, HU30TOIIbI,
PaIoOaKTUBHOCTb, MOJIEKYJIa, AJICKTPUUSCKUIN 3apsjl, BEIIECTBO, TEJIO, O0BEM,

arperaTHoe COCTOSHHE BEIECTBA, ra3, PU3NYCCKUE BEIWYHMHBI, SAMHHIIBI U3MEPEHUS,
KOCMOC, TITaHETHI, 3BE3/1bI, COTHIIE.
buonorus: dorocuntes, npixanue, buocdepa.
['eorpadusi: atmocdepa, ruapochepa, MUHEPAIbI, TOPHBIE MOPOIbI, MMOJIE3HBIC
MCKOIIaeMbI€, TOILIUBO, BOJHBIE PECYPCHI.

9 KJIACC

BemecTBo M XUMH4YeCKas peakuus

[lepuonnueckuii 3akoH. llepumoguueckass cCUCTEMAa  XHMHUYECKUX  DJIEMECHTOB
JA.N. Menneneea. CrTpoeHHe aTOMOB. 3aKOHOMEPHOCTH B HM3MEHECHHM CBOMCTB
XAMHUYECKUX BJIEMEHTOB IMEPBBIX TPEX MEPUOJOB, Kallvsl, KaJbIUAS U UX COCIUHCHUU
B COOTBETCTBUM C IMOJIOKECHUEM BJIEMEHTOB B [leproin4eckoi CUCTEME U CTPOCHUEM UX
aTOMOB.

CtpoeHnue BenecTBa: BUAbl XUMAYECKOW CBS3U. THUIBI KPUCTALUIMUYECKUX PEIIETOK,
3aBUCUMOCTh CBOMCTB BEIIECTBA OT THUIA KPUCTAUIMYECKOM PEMETKM U BUIA
XMMHUYECKOM CBSI3U.

Kimaccudukanuss W HOMEHKJIATypa HEOPTraHMYECKHX BEIIECTB. XHMHYCCKHE
CBOMCTBA BEIIECTB, OTHOCAIIMXCS K PA3JIMYHBIM KJIacCaM HEOPraHUYECKHUX COCTMHECHUN,
F€HETUYECKAasl CBSI3b HEOPTaHMYECKUX BEILIECTB.

Knaccudukanuss  XUMUYECKMX  peakiui 1o pa3IMYHBIM MpU3HAKaAM
(MO YUCIIy ¥ COCTaBY YYACTBYIOIIMX B PEAKUMU BELIECTB, MO TEIIOBOMY 3P (DEKTY,
110 W3MEHCHHMIO CTCIICHEH OKHCICHHUS XHUMHYECKHX JJIEMEHTOB, II0 OOpPaTUMOCTH,
M0 YYaCTHIO KaTajau3aTtopa). DK30- U SHIOTEPMUUYECKUE PEAKINU, TEPMOXUMHUYECKHUE
YpPaBHEHHS.

[TonsitTue o ckopoctu Xxumuueckod peakuuu. [loHsTHe 00 o0OpaTUMBIX U
HEOOPATUMBIX XHMHYECKUX peakiusix. [IoHsATHE O TOMOTE€HHBIX U TE€TEPOTeHHBIX
peakiuax. I[lonarme o  karanmuze. IloHaTme O  XMMMYECKOM  PaBHOBECHH.
DaKTOpHI, BIUSIONME HA CKOPOCTh XUMHUYECKOM PEAKIIMU U TMOJIOKEHUE XUMHUUYECKOTO
paBHOBECHS.

OKHCIUTEIHFHO-BOCCTAHOBUTEIIHLHBIC peaKkuum, 3JIEKTPOHHBIN Oajranc
OKHUCJIMTEIbHO-BOCCTAHOBUTENBbHOUN peakunu. COCTaBIECHUE YPABHEHUN OKUCIUTEIIBHO-
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BOCCTAHOBUTEIBHBIX PEAKIMI C UCTIOIb30BAHUEM METO/Ia 3JIEKTPOHHOTO OanaHca.

Teopusi 3NEKTPOIUTHUECKON AUCCOUMALNH. IIEKTPOJUTBI U HEDIIEKTPOJIUTHI.
Katnonsl, aHuoHbl. MexaHW3M JHUCCOLMAIIMU BEHIECTB C PAa3JIMYHBIMU BUJAMHU
XxuMHuueckoi cBsizu. Crenens auccoruanyu. CUIbHbBIE U c1a0ble SJEKTPOIUTHI.

Peakiuu moHHOro oOmeHa. YCIIOBUS MPOTEKAaHUS peakluid HOHHOTO OOMeEHa,
MIOJIHBIE U COKpPAIIEHHBIE MOHHBIE ypaBHEHUs peakunii. CBOKMCTBA KUCIOT, OCHOBAHUI U
COJIEHl B CBETE NPEJCTABICHUN 00 AIIEKTPOIUTHYECKON aucconuanuu. KauecTBeHHbIE
peakuuu Ha HOHBL. [loHsATHE O TUAPOAN3E COJIEH.

Xumuueckuil 5Kcnepumenm:

O3HAKOMJICHHE C MOJEISAMH KPHUCTAUIMYECKUX PEMIETOK HEOPraHWYECKHUX
BEIIIECTB — METAJJIOB M HEMETAJJIOB (rpaduta U aaMasa), CJI0KHBIX BEIIECTB (XJI0pujia
HATpHs), UCCICAOBAHNE 3aBUCHMOCTH CKOPOCTH XMMHUYECKOM PEaKIIMU OT BO3JICHUCTBUS
pasnUYHBIX (DAKTOPOB, HCCIAEAOBAHHUE JJICKTPOIPOBOIHOCTH PACTBOPOB BEIIECTB,
mporiecca TUCCOIUAIIN KUCIOT, EI0Ye M coyield (BO3MOYKHO HCITOJIb30BAHUE BHJICO
MaTepuaoB), IPOBEJCHUE OIBITOB, WITIOCTPUPYIOMMX MPU3HAKH IIPOTEKAHUS PEaKIIHMA
HOHHOTO oOMeHa (oOpa3oBaHHe OCaJiKa, BBIJICTICHHE Ta3a, 00pa30BaHKE BOJIbI), OMBITOB,
WUTFOCTPUPYIONIUX MPUMEPHl OKHUCIUTEIbHO-BOCCTAHOBUTEBHBIX pPeaKlnii (TopeHue,
peaKknuu PA3NOKEHUS, COCAUHEHUS), paClO3HABAHWE HEOPTAaHMYECKUX BEIICCTB

C MIOMOIIIBIO KAYECCTBECHHBIX pCaKHI/Iﬁ Ha MOHBI, PpCIICHUC SKCIICPUMCHTAJIbHBIX 3aaa4.
Obopyoosanue yenmpa « Touka pocmay, npumeHnsiemoe Ha YpOKax Xumuu.

o [ughposas nabopamopus no xumuu RELEON
e  Habop OI'D no xumuu

HemeTaJsnibl 1 X COeTUHEHUS

OO6mas xapakTepucTHKa rajoreHoB. OCOOEHHOCTH CTPOCHHS aTOMOB, XapaKTEPHbIE
cTeneHu okuciienusa. CtpoeHue u Gu3n4ecKue CBOMCTBA MPOCTHIX BEIIECTB — I'AJIOT€HOB.
XHUMHUYECKHE CBOMCTBA Ha TMpuMepe XJiopa (B3aMMOJEHCTBHE C MeETaJUlaMH,
HEMeTaJulaMH, 1enoyamMu). XsnopoogopoA. ColisiHasi KUCI0Ta, XMMUYECKHUE CBOMCTBA,
MOJy4YeHue, npuMeHeHue. JleicTBue Xjopa U XJIOPOBOJAOPOJa Ha OPraHU3M 4YeJIOBEKa.

Baxxnenmme Xa0puabl U UX HaAXO0XKJICHUE B TIPUPOJIE.
O61as xapakrepucTtika 3aeMeHToB VIA-Tpynmnbl. OCOOEHHOCTH CTPOEHHS aTOMOB,
XapakTepHble cTeneHu OkucieHus. CTpoeHue U (PU3UYECKHE CBOWCTBA MPOCTHIX
BEIECTB — KHUCIIOPOJa U CePbl. AJUTOTPOITHBIE MOAU(PUKAIIMKA KUCIOPOJa U CEPHI.
Xumuueckue cBoicTBa cepbl. CepoBoI0PO/I, CTpoeHUE, GU3UUECKUE U XUMUYECKHUE
cBoricTBa. OKCHIBI CEPhl KaK MPEICTABUTENN KUCIOTHBIX OKCHIOB. CepHasi KHCIOTa,
dbuznyeckre U XUMHUYECKHUE CBOMCTBa (0OIME Kak MpEeACTaBUTENs Kjiacca KUCIOT U
cnenupuyeckre). XuMUYECKHE PeaKklnu, JIEXKalIe B OCHOBE MPOMBIIIJIEHHOTO crioco0a
MOJTy4YeHHs] cepHOM KUCHOThl. [IprumeHnenue cepHoil KUCIOThl. COJM CEPHOM KHUCIIOTHI,
KaueCTBeHHas peakuus Ha cyiabdar-uoH. Haxoxmenue cepbl u €€ coeauHEHUI
B Npupoe. XUMHUYECKOE 3arps3HEHUE OKPYKAIOLIEW CPeAbl COEAUHEHUSIMHU CEPBI
(KUCIOTHBIE T0XKIH, 3arPsI3HEHNE BO3/AyXa U BOJIOEMOB), CIOCOOBI €ro MPeI0TBPAILICHHUS.
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OO61mmas xapakrepuctuka 3aeMeHToB VA-rpynibl. OCOOEHHOCTH CTPOEHHUSI aTOMOB,
XapaKTEpHbIEC CTETICHH OKUCIEHUS. A30T, paclpoCTpaHEHUE B IpUpojIe, (HU3NUECKUE U
XUMHUYECKHUe cBorcTBa. KpyroBopoT azora B mpuponae. AMMHUAK, ero (u3NYecKue u

XMMHYECKHUE CBOMCTBA, MOydeHne u npumeHeHue. Conu aMMOHHS, UX (PU3HUECKUe

U XUMHYECKHUE CBOMCTBA, MpruMeHeHue. KauecTBeHHas peakiis Ha HOHbBI aMMOHMUSI.
A3OTHast KUCJOTa, €€ MojyuyeHue, GU3nUeckue U XMMUYECKHe CBOMCTBA (0Olue Kak
IpEeICTaBUTENS Klacca KUCIOT U crienududeckue). Mcnonp30BaHue HUTPATOB U COJIEH
aMMOHHMA B KadeCcTBE MHUHEPAJIBHBIX yA0OpeHuid. XuUMHYECKoe 3arps3HeHue
OKpY>Karolen cpeibl COSTUHEHUSIMH a30Ta (KUCIOTHBIC JTOXKIU, 3arpsA3HEHUE BO3/TyXa,
mo4Bbl U BoJI0EMOB). Dochop, aitoTponHsie Moaudukanuu ¢ocdopa, Guznyeckue u

xumudeckue cpoiicta. Okcun pochopa (V) u pochopnas kucnora, pusmueckue

U XUMHUYECKHE CBOMCTBa, moiydyeHue. HMcmons3oBanue QocdatoB B KadecTBe
MUHEPAJIbHBIX YA0OPEHUA.

O61as xapakrepuctuka 3neMeHToB [VA-rpynmnsl. OcCOOEHHOCTH CTPOEHHUS aTOMOB,
XapaKTEepHbIE CTENEHW OKHUCIEHHS. YIJIepoA, aUIOTPOIHbIE  MOJu(pUKanuy,
pacnpocTpaHeHUE B MpPUPOJE, (PU3NYECKHE M XUMHUYECKHME CBOWCTBA. AACOpOLMS.
KpyroBopot yriepoaa B npupojie. OKCuapl yriepoaa, ux Gu3nueckue U XUMUUYECKUE
CBOMCTBA, JICMCTBHUE HA KUBBIE OPTAHU3MBI, [TIOJYUYECHHE U TPUMEHEHUE. DKOJIOTUUECKHE
npoOJieMbl, CBsi3aHHBIE C okcusioM yriepoaa (IV), runoresa rino0anbHOrO MOTETICHUS
KJIUMaTa, MApHUKOBBIA 3(PdexT. YronpHas KUCIOTa U €€ COolM, UX (PU3UMYECKUE U
XUMHUYECKHE CBOMCTBA, MOTy4YeHHE U MpuMeHeHne. KauecTBeHHas peakiys Ha kapOoHaT-
noHbl. Mcnons3oBanue kapOOHATOB B OBITY, MEIUIIMHE, POMBIIIJIEHHOCTH U CETbCKOM
XO34MCTBE.

[lepBoHauanbHbIC TMOHATHS OO0 OPraHMYECKUX BEIIECTBAX KaK O COEIUHEHMUSIX
yriaepoja (MeTaH, 3TaH, ATWJIEH, alETUJIEH, 3TaHOJ, TJIUIEPUH, YKCYCHas KHCIIOTA).
[IpupoHbIe HCTOYHUKH YTIIEBOJOPOIOB (YTOJb, TPUPOIHBINA a3, HEPTH), TPOTYKTHI UX
nepepadboTku (0EH3MH), UX POJIb B OBITY M MPOMBITIICHHOCTH. [TOHSITHE O OMOJIOTHYECKH
BOKHBIX BEIIECTBAX: XUpax, Oelikax, YriaeBOoJax — M UX POJU B JKU3HU YEIOBEKa.
MarepuanbHO€ €TMHCTBO OPTAaHUYECKUX U HEOPTaHUYECKUX COSTUHEHUM.

KpemHuii, ero ¢pusnvyeckue U XUMUYECKHE CBOMCTBA, MOJIYYEHUE U MPUMEHEHUE.
Coenunenust kpeMHus B npupoje. O6mue npenacrasieHuss 06 okcuae kpemuaus (IV) u
KpeMHueBoi kucnore. CUITUKATHI, UX HCIOJIb30BaHHWE B OBITY, B MPOMBIILICHHOCTH.
Baxnelimme cTpouTeabHbIE MaTepHallbl: KepaMHKa, CTEKJIO, IIEMEHT, OeTOH,
xene300eToH. [Ipobnembl 6€30macHOr0 MCMOJIb30BAHUSI CTPOMUTENIBHBIX MAaTEepUasoB
B IIOBCEIHEBHOU JKU3HM.

Xumuueckuil SKCnepumenm:

U3yUeHHE O0O0pa3lloB HEOPraHWYECKUX BEIIECTB, CBONCTB COJSHOW KHCIIOTHI,
MIPOBEICHUE KAYEeCTBEHHBIX PEAKIMN Ha XJIOPUI-UOHBI U HAOIIOJICHUE MPU3HAKOB HX
MPOTEKAHMS, OTBITHI, OTPAXKAIOIINE GU3NIECKUE U XUMUYECKUE CBOIMCTBA raJJOTE€HOB U
UX COEIUHEHHH (BO3MOXXHO HCIIOJIb30BAHME BUICOMATEPUATIOB), O3HAKOMIICHUE
Cc oOpa3iamMu XJOpUIOB (TaJOTEHUIOB), O3HAKOMJIEHHE C oOpaslamMu cepbl u €

12



COEJIMHEHUSMH (BO3MOXHO UCIIOJIb30BAaHUE BHI€OMATEPHANIOB), HAOIIOEHUE Mpoliecca
oOyTJIMBaHMS caxapa MoJl IeUCTBUEM KOHIIEHTPUPOBAHHOW CEPHOM KUCIOTHI, U3yUEHUE
XUMHUYECKUX CBOMCTB pa30aBICHHOM CEpPHOM KHUCJIOTHI, IPOBEIECHHUE KaueCTBEHHOM
peakiuu Ha Cynb(}aT-uoH U HaONIoeHHE TMpHU3HaKa €€ MPOTEKaHWs, O03HAKOMIICHHE
c (dusnueckuMHU CBOMCTBaMHU a30Ta, ¢ochopa U HX COCAMHEHUU (BO3MOXKHO
HCIIOJIB30BaHUE BUJIEOMATEpUaIOB), oOpaslamMu a30THBIX U (HocopHBIX ya00peHHU,
NoJlyueHue, coOupaHue, pacro3HaBaHHE M M3yUYEHHE CBOMCTB aMMHUaKa, MPOBEICHUE
KauyeCTBEHHBIX pEaKlUi HAa MOH aMMOHUSA U (ocaT-MOH U H3yUeHUE NPU3HAKOB HMX
IIPOTEKAHMS, B3aWMOJCHUCTBUE KOHUEHTPUPOBAHHOM Aa30THOM KHUCJIOTBI C MEIBIO
(BO3MOXHO HCMOJB30BAHUE BUCOMATEPHUATIOB), U3YUEHUE MOJEIEH KPUCTAJUITMUECKUX
peméTok anmasa, rpadura, QyiepeHa, 03HaKOMJIEHHE C MPOLIECCOM aAcopOIu

PacTBOPEHHBIX BEIIECTB AKTUBHPOBAaHHBIM YIVIEM M YCTPOMCTBOM IPOTMBOrasa,
IIOJlydyeHue, coOMpaHHe, paclo3HAaBAaHUE W M3YYEHHE CBOMICTB YTJIEKUCIOrO Trasa,
IPOBEJCHUE KAYECTBEHHBIX pEaKklUWid Ha KapOOHAT U CWJIMKAT-UOHBl U HU3Yy4YECHHE
IPU3HAKOB  HUX  MPOTEKAHMs, O3HAKOMIICHHE C  NPOAYKUMEH  CHIMKAaTHOU
NPOMBIIUICHHOCTH, pEUIEHUE HKCIEPUMEHTABHBIX 3a1ad 1o TeMme «BaxHeimue

HEMETAJJIbI U UX COCOIUHCHUA).
Obopydosanue yenmpa « Touka pocmay, npumensiemoe Ha yPOKax Xumuu.:

o [ughposas nabopamopus no xumuu RELEON
e  Habop OI'D no xumuu

MeTaJibl M KX COeTUHEHUS
OO6mas XxapakTepruCTUKAa XMMHUYECKUX JJIEMEHTOB — METAJNIOB Ha OCHOBAaHHUM HMX
nojiokeHus B [lepuonnueckor cucreme xumudeckux 3nneMeHToB .M. MenaeneeBa u
cTpoeHusi atToMoB. CTpoeHHe MeTalIoB. MeTallinuecKkasl CBA3b U MeTajlInyecKas
KpUCTAJUIMYECKAass PEmETKA. OJIEKTPOXUMHUYECKHM PSAI  HANPSOHKEHWW METAJUIOB.
duznyecKue U XMMHUUECKUEe CBOMCTBA MeTaJIOB. OO0I11I1e ClIOCOOBI MTOTYyUYEeHHS METAJLIOB.
[ToHsATHE O KOPPO3UM METAIIOB, OCHOBHBIE CIIOCOOBI 3aIUTHI UX OT KOppo3uu. CriiaBbl
(cTanb, 4yTyH, TIOPATIOMUHHAKN, OpPOH3a) U UX TPUMEHEHHE B OBITY U IMPOMBIIIICHHOCTH.
[Ilemounbie MeTauibl: TIOJIOKEHWE B lleproanyeckod CHCTEME XHUMHYECKUX
anementoB J[.MI. MenzaeneeBa, CTpOEHHME HX aTOMOB, HAaxXOXJCHUE B IPUPOJE.
dusnyeckue W XUMHYCCKHE CBOMCTBa (Ha mpuMmepe Hartpus W Kanus). OKCUIbl U
TUIPOKCHUABI HATPUS U Kanud. [[puMeHeHre 1IeI0YHbIX METAJIJIOB U UX COCTMHEHU.
[IlenoyHO3EMENBHBIE METAJUIBI MATHUN Y KAIBLIMKI: TTOJ0XKEHUE B [leprnoanueckoi
CUCTEME XUMHUYeCKuX 351eMeHTOB .M. MeHneneeBa, CTpOEHHUE UX aTOMOB, HAXOKICHUE
B npupose. Ou3nyeckne M XUMHUYECKHE CBOWCTBA MarHus W Kaublus. BaxnHewniiue
COCIMHEHUs KaJbIUs (OKCHUJ, THUAPOKCHUI, coju). JKECTKOCT, BOABI U CIOCOOBI €€
YCTpaHECHUS.
AnmoMuHui: 1monoxkeHue B Ilepuogmyeckoll cUCTEME XUMHUUYECKHX 3JIEMEHTOB
JA.WN. MenneneeBa, cTpoeHHME aroMa, HaxoxaeHWe B npupoae. Dusznueckue u
XUMHUYECKHE CBOMCTBA altOMUHMS. AMGOTEpHBIE CBOWCTBA OKCHAA M THAPOKCHIA
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AIFOMUHUS.

Kenezo: momoxenne B Ilepmoamyeckonl cucTeMe XUMHYECKUX  DJIEMEHTOB
JA.W. Menneneesa, CTpoeHHME aroMa, HaxOXIECHHE B npupone. dDusznueckue u
XUMHYCCKHE CBOMCTBA xkee3a. OKCHIIbI, THIPOKCH bl 1 comu xxene3a (11) u sxenesa (1),
UX COCTaB, CBOMCTBA U MOJyYCHHE.

Xumuueckui skcnepumenm:

O3HAKOMJICHUE C 00pa3liaMu METAJJIOB U CILJIaBOB, MX (PU3MUYECKUMU CBOMCTBAMH,
U3y4YEHUE  pe3yJbTaTOB  KOPPO3UU  METAUIOB  (BO3MOXKHO  HCIOJIb30BaHUE
BUJIEOMATEPHUATIOB), 0COOEHHOCTEH B3aUMOICHCTBUS OKCHJIa KAJIbIIMS M HATPUSI C BOJION
(BO3MO>XHO HCIIOIH30BAHUE BHICOMATEPUAIOB), UCCIIETOBAHNE CBOMCTB KECTKOM BOJIBI,
mpoliiecca TOPEHUs Kelie3a B KUCIopoie (BO3MOKHO UCITOJIH30BAHNE BUICOMATEPHUATIOR),
MIPU3HAKOB MPOTEKAHNS KaYeCTBEHHBIX PEAKIINi Ha MOHBI (MarHUs, KaJIbIINS, A TFOMUHUS,
nuHka, xene3a (II) u xeneza (IIl), menu (II), HaGmroneHre U omucaHue MPOIECCOB
OKpaIllMBaHUs IJIAMEHU MOHAMU HATPHUS, KaJIUs U KalblKs (BO3MOXKHO MCIOJIb30BaHUE

BI/II[eOMaTepI/IaJIOB), HCCJICAOBAaHHC aM(bOTepHBIX CBOMCTB TUAPpOKCHUIa aJIIOMHUHHUA H
TUAPOKCHUJA IHWHKA, PCIICHUC OJOKCICPHUMCHTAJIBHBIX 3agad II0 TEMC «Baxneimnine

MECTaJJIbl U UX COCANHCHUA .
Obopyoosanue yenmpa « Touka pocmay, npumensiemoe Ha yPOKax Xumuu.:

o [ughposas nabopamopusi no xumuu RELEON
e Habop OI'D no xumuu

XHMUA M OKpY’KAaIOLIasi cpeaa

BemectBa u wmarepuanbl B MOBCEJHEBHOM JKM3HM 4eloBeka. besomacHoe
WCIIOJB30BaHUE BEIIECTB M XUMHUYECKUX peakuuii B ObITy. IlepBas momomis mnpu
XAMUYECKUX 05KOTaxX U OTPABJICHUSX.

XUMHUYECKOE 3arpsi3HEHHE OKpyXkawlieh cpenbl (MpenesibHas JIOMyCcTUMAas
KoHmeHTparust BemecTB (mamee — IIJIK). Pomb Xumum B pemieHUHd 3KOJIOTHYSCKHUX
npooiem.

Xumuueckuil SKChepumeHm:
u3ydyeHue o0pa3loB MaTepuanoB (CTEKJIO, CIUIaBbl METAJUIOB, IOJIMMEpPHBIE
MaTepHuabl).

Mesicnpeomemmuvie ces13u

Peanuzanust MexnpeaMETHBIX CBs3ed Tpu u3yueHun xumuu B 9 Kiacce
OCYIIECTBIISICTCS Yepe3 UCIIOIh30BaHNE KaK OOIINX €CTECTBEHHO-HAYYHBIX MOHATHM, TaK
W TIOHSATHM, SBJISIOIIUXCS CHUCTEMHBIMH JUISI OTACIBHBIX MPEAMETOB €CTECTBEHHO-
HAY4YHOTO ITMKJIA.

OO0mme ecTeCTBEHHO-HAYYHBIC TIOHATHS: HAYYHBIN (haKT, TUTIOTE3a, 3aKOH, TEOPHS,
aHaJau3, CHHTE3, KIacCU(MUKAIUS, TEPHOJUYHOCTh, HAOJIONCHUE, DSKCIICPUMEHT,
MOJICIIUPOBaHUE, M3MEPEHHUE, MOJIEb, SBICHUE, MapHUKOBBIA A(DQPEKT, TEXHOJIOTHS,
MaTepuabl.

®dusuka: Marepusi, aroM, 3JEKTPOH, NPOTOH, HEUTPOH, WOH, HYKIIUJ, W30TOIIBI,
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PalMOAaKTUBHOCTb, MOJIEKYJIa, AJIEKTPUUYECKUI 3apsij, MPOBOJHHUKH, MOIYIPOBOJHUKHY,
IURJIEKTPUKHU, POTOIIEMEHT, BEIIECTBO, TEJI0, 00bEM, arperaTHOe COCTOSTHIE BELIECTBa,
ra3, pacTBOp, PAcCTBOPUMOCTh, KpPUCTAJUIMYECKAs pEMmETKA, CIUIABBI, (U3UIECKUE
BEJIMYMHBI, €AMHUIBI W3MEPEHUsS, KOCMHUYECKOE MPOCTPAHCTBO, IUIAHETHI, 3BE3IMI,
Connue.

buonorusi:  ¢otocunres, apixanue, Ouocdepa, IKOCUCTEMA, MUHEpPAIbHbIC
yIOOpEeHHUs, MUKPO3JIEMEHThI, MAKPOAJIEMEHTHI, MMTATESIILHBIE BEIIECTBA.

['eorpadus: atmocdepa, ruapocdepa, MHUHEpanbl, TOPHBIE MOPOIBI, IMOJIE3HBIE
WCKOIIaeMbIe, TOIUINBO, BOJHBIC PECYPCHI.
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INJIAHUPYEMBIE PE3YJIBTATBI OCBOEHUSA ITPOT'PAMMBI 110 XUMHUHN
HA YPOBHE OCHOBHOI'O OBILIEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATBI

JIMIHOCTHBIC PE3yNbTaThl OCBOCHHS IIPOrPAMMbI OCHOBHOT'O OOIIETO 00pa3oBaHUs
JOCTHTAIOTCS B XOAC¢ OOYYCHHS XUMHUHU B EIUHCTBE YYCOHOW M BOCHHUTATCIBHOU
JESATETLHOCTH B COOTBETCTBHUH C TPATUITMOHHBIMH POCCUNUCKUMHE COIIMOKYIBTYPHBIMU U
JTyXOBHO-HPaBCTBEHHBIMU IIEHHOCTSIMU, IPUHSATHIMH B 00IIIECTBE TIPaBUIIAMH U HOPMaMU
MOBEICHUS M CITOCOOCTBYIOT IIPOIIECCaM CaMOTIO3HAHUS, CAMOPA3BUTHS M COITUATN3AIIAN
00yJaroImmxcs.

JInanocTHBIE pe3yIbTaThI OTpaXkaroT TOTOBHOCTH oOyJaroIuxcs
PYKOBOJICTBOBATHCSI CHCTEMOW TMO3WTHUBHBIX IIEHHOCTHBIX OPHCHTAIMA W PACIINPEHUE
OIIBITA JIESITEILHOCTH Ha €€ OCHOBE, B TOM YHCJIE B YaCTH:

8 maTpHOTHM4ecKOro BOCIIMTAHMA:

[IEHHOCTHOTO OTHOIIEHUS K OTEYECTBEHHOMY KYJIbTYPHOMY, HCTOPUYECKOMY U
HayYHOMY HacJIeINI0, TOHUMaHUs 3HAUE€HUSI XUMUUECKON HayKH B )KU3HU COBPEMEHHOTO
oOIIECTBa, CHOCOOHOCTH BIAJETh JOCTOBEPHOW HH(OpManuendn o MepeaoBbIX
JOCTHKEHUSIX M OTKPBITHSIX MHPOBOM M OTEUECTBEHHOW XMMHH, 3aUHTEPECOBAHHOCTHU
B HAy4YHBIX 3HaHUSIX 00 yCTPOICTBE MUpa U OOILECTBA;

9 rpaxaaHCKOro BOCIIMTAHUSA:

MIPEACTABICHUS O COLIMAJIBHBIX HOPMaX W MPAaBUIIAX MEXIMYHOCTHBIX OTHOIICHHA
B KOJUIEKTUBE, KOMMYHUKATUBHOW KOMIIETEHTHOCTH B OOILIECTBEHHO MOJIE3HOM, y4eOHO-
UCCJIEIOBATENbCKOW, TBOPUYECKOM M JAPYrMX BHAAX JEATEIbHOCTH, TOTOBHOCTH
K pa3HOOOpa3HOW COBMECTHOM JI€ATEIbHOCTM TIPU  BBIIOJIHEHUM  YYEOHBIX,
MO03HABATEJIbHBIX 33/]1a4, BHIITOJHEHUH XUMUYECKUX IKCIIEPUMEHTOB, CO3JaHUHN YUEOHBIX
IIPOEKTOB, CTPEMJIEHUS K B3aUMOIIOHMMAHHMIO M B3aWMOIIOMOIIM B ITPOLIECCE 3TOM
y4eOHOH JesTeNbHOCTH, TOTOBHOCTU OLEHUBATH CBOE MOBEICHHE M MOCTYINKH CBOMX
TOBapHIlle C TMO3ULMM HPABCTBEHHBIX M IPABOBBIX HOPM C YYETOM OCO3HAHHUS
MOCJIEICTBUN IOCTYNKOB;

10 HeHHOCTH HAYYHOT0 MO3HAHUS:

MHPOBO33PEHUYECKUE TIPEACTABICHUSI O BEIIECTBE W XHUMHYCCKOH pEeaKIuw,
COOTBETCTBYIOIINE COBPEMECHHOMY YPOBHIO Pa3BUTHS HAYKH M COCTABIISIOIINE OCHOBY
JUTS TIOHMMAaHMS CYITHOCTH HAyYHOW KapTHUHBI MHpA, NPEICTaBICHUS 00 OCHOBHBIX
3aKOHOMEPHOCTSIX Pa3BUTUS TIPUPOBI, B3aUMOCBSI3X YEJIOBEKa C MPUPOJHON CPEIIOH,
O POJIM XUMHUU B TIO3HAHUU ITUX 3aKOHOMEPHOCTEH;

M03HABATEILHBIC MOTHBHI, HATIPABJICHHBIE HA ITOTyYE€HUE HOBBIX 3HAHUN IO XUMUH,
HEO0OXOMMBIC 11T OOBSICHCHHS HAOJIF0TaeMBIX IPOIICCCOB M SBJICHUIA, TTO3HABATEIILHOM,
UH()OPMAITMOHHON 1 YU TATEIIbCKOW KYJIBTYPbI, B TOM YHCJIE HABBIKOB CAMOCTOSTEIILHOM
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paboThl ¢ y4eOHBIMH TEKCTaMH, CIIPABOYHOM JIUTEPATYPOH, JOCTYIHBIMU TEXHUUECKUMU
cpeacTBaMu MH(POPMAITMOHHBIX TEXHOJIOTHIA;
MHTepeC K 00y4EHHUIO U MO3HAHUIO, TFI0003HATEIbHOCTh, TOTOBHOCTH U CIIOCOOHOCTD
K caM000pa30BaHUIO, IPOEKTHOM U HCCIIEI0BATENIbCKON EATENBHOCTH, K OCO3HAHHOMY
BBIOOPY HaIlPaBJICHHOCTH U YPOBHS 0Oy4YEeHHS B AAJIbHEUILIEM;

11 popmupoBaHusi KYJbTYPbI 310POBbS:

OCO3HAHHWE IIEHHOCTH KWU3HH, OTBETCTBEHHOT'O OTHOILIECHHSI K CBOEMY 30pPOBBIO,
YCTaHOBKH Ha 3/10pPOBBIi 00pa3 )KM3HHU, OCO3HAHHUE MOCIECICTBUN U HEMPUATHE BPEIHBIX
OpUBBIYEK (YyHMOTpPeOJNEHUST alIKOrojsl, HApKOTHKOB, KYypEeHHs), HEOOXOAMMOCTH
cOOMIOIEHNs MpaBUi OE30MAaCHOCTH MpU OOpAIleHUH C XMMUYECKUMH BELIECTBAMU
B OBITY U peabHOM KU3HU;

12 Tpy10BOr0 BOCIUTAHUS:

HMHTEpPEC K MPAKTUYECKOMY H3Yy4YeHUIO mNpodeccuil W TpyJa pazIMuHOro poja,
YBOKEHHUE K TPYILy U PE3yJbTaTaMm TPYAOBOU JEATEIBHOCTH, B TOM YHUCJE Ha OCHOBE
MPUMEHEHUST MPEAMETHBIX 3HAHUI MO XUMHH, OCO3HAHHBIM BBHIOOP WHIWBUYyaTbHOU
TPAGKTOPUU MPOJOJDKEHHUST 00pa3oBaHUsl C YYETOM JIMYHOCTHBIX HWHTEPECOB U
CIIOCOOHOCTH K XUMHUHU, OOIIECTBEHHBIX HWHTEPECOB M MOTPEOHOCTEH, YCIHEIIHON
npoeCcCUOHANILHON JIEATENIbHOCTH W Pa3BUTUS HEOOXOJIUWMBIX YMEHHUH, TOTOBHOCTH
aJanTUPOBATHCA B MPOGECCUOHANIBHOU CPEJIE;

133K0/10rH4ecKOro BOCHUTAHUS:

AKOJIOTMYECKHU 11eJIeCO00pa3HOE OTHOIICHHE K MPUPOJE KaK HCTOYHUKY KU3HH
Ha 3emJle, OCHOBE €€ CYLIECTBOBaHMUSA, IOHMMAaHUE [IEHHOCTH 3JJ0POBOr0 U 0€30MacCHOI0
oOpa3za JKHU3HU, OTBETCTBEHHOE OTHOILIEHHWE K COOCTBEHHOMY (U3NYECKOMY U
NICUXUYECKOMY 370pPOBbIO, OCO3HAHHE LIEHHOCTH COOIIOACHUSA MpaBUI 0O€30MacHOro
MOBE/ICHUS IpU paboTe C BEIIECTBAMU, a TAKXKE B CUTYALUAX, YTPOXKAIOIINX 310POBbIO U
JKU3HU JTIOACH;

CIIOCOOHOCTH TPUMEHSATHh 3HAHUS, TOJydyaeMble TIPU HU3YYECHUU  XUMUH,
JUISL PELICHUS 3a7a4, CBSI3aHHBIX C OKPYKAIOIIEH MPUPOJHOM CPEIO, ISl MOBBILLICHUS
YPOBHSI SKOJIOTUYECKOM KYJbTYpbl, OCO3HAHUSA TJI00ATILHOTO XapaKTepa 3KOJOTUYECKHUX
npo0ieM W MyTed HX pEelIeHUs IOCPEACTBOM METOJOB XHMHH, 3KOJOTHYECKOTO
MBIIIUIEHUSI, YMEHHSI PYKOBOJCTBOBAThCA UM B MO3HABATEIbHOM, KOMMYHUKATUBHOU U
COLMAJIBHOM ITPAKTHUKE.

METANPEAMETHBIE PE3YJIBTATbBI

B COCTaBe METanpeaIMETHBIX pEe3yJIbTATOB BBIJICIIAIOT 3HAYMMBbIC
T1s1 pOpMHUPOBAHUS MUPOBO33PEHUS OOIICHAYYHbIC TIOHATHUS (3aKOH, TEOPHUsI, TPUHIIHII,
runoTesa, Qakt, CUCTEMa, MPOIECC, SKCIIEPUMEHT U APYTroe.), KOTOPhIE HUCIOIB3YIOTCS
B €CTECTBEHHO-HAYYHBIX YUEOHBIX MPEAMETAX M MO3BOJSIOT HA OCHOBE 3HAHUM M3 ATUX
npeaMeToB (HOPMHUPOBATH TPEACTABICHUE O IIEJIOCTHOM HAy4YHOW KapTHHE MHUPA,
U YHUBEpCaJbHbIE YueOHbIC AEUCTBUS (TIO3HABATEIbHBIC, KOMMYyHUKATUBHbBIC,
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PErYJISTUBHBIE), KOTOPBIE 00ecneurnBaoT (dopmupoBanue TOTOBHOCTH K
CaMOCTOSITEJIBHOMY IUIAHUPOBAHUIO U OCYILECTBICHUIO yY€OHO! JESITEIbHOCTH.

Ilo3HaBaTe/ibHbIe YHUBEpPCAJbHbIE Y4eOHbIE JelCTBUS
Ba3oBble Jornueckue aeicTBUA:

YMEHUS UCIOJIb30BaTh MPUEMBI JIOTUUECKOTO MBIILICHUS TTPU OCBOCHUM 3HAHWM:
pPacKpbIBaTh CMBICT XUMUYECKUX MOHSATUN (BBIACTATh MX XapaKTEpHbIC MPHU3HAKH,
yCTaHaBJIIMBATh B3aUMOCBS3b C JIPYTMMHU TOHSTUSAMH), HCIOJIb30BATh IOHSATHUS
JUIs1 OOBSCHEHUSI OTJENBbHBIX (PAKTOB U SIBIICHHMM, BHIOUpPATh OCHOBAaHUS W KPUTEPUH
JUIS KJacCH(PUKAIMM XUMHUUYECKUX BEIISCTB M XHMHUYECKUX pEeaKIuid, yCTaHaBJIMBATh
MPUYUHHO-CJICICTBEHHBIC CBSI3M MEXITYy OOBEKTaMH HM3Y4YCHHS, CTPOUTH JIOTUYECKUE
paccyxaeHuss (MHAYKTUBHBIC, JACAYKTHUBHBIC, IO aHAJIOTMH), JeJaTh BBIBOABI U
3aKJIFOUCHUS;

YMEHUE MPUMEHSATH B IIPOIECCE TO3HAHUS TOHATUSA (OPEAMETHBIE U
METanpeIMETHbIC), CHMBOJUYECKHE (3HAKOBBIE) MOJIEIH, HCIIOJIb3yeMbIe B XHUMHH,
npeoOpa3oBbIBATh IIMPOKO NPUMEHSEMbIE B XHUMHH MOJIEIbHBIE MPEICTABICHUS —
XUMHUUYECKUH 3HaK (CUMBOJI DJIEMEHTA), XUMHUUYECKas popMysia U ypaBHEHUE XUMUYECKON
peaKkIuyu — MPU PEIICHUH y4eOHO-TM03HABATENbHBIX 3a7a4, C YIETOM ITHUX MOJACIBHBIX
MPEJICTABJICHUN BBISIBIISITh U XApPaKTEPU30BaTh CYIICCTBEHHBIE IMPU3HAKU H3y4aeMbIX
OOBEKTOB — XHWMHYECKHX BEIICCTB M XHUMHUYECKHX PEaKIHK, BBISBISATH OOIIHE
3aKOHOMEPHOCTH, NPUYUHHO-CIEACTBEHHBIC CBA3W W MPOTHBOPEUYUS B HU3YyUAEMBIX
rpoueccax v sIBICHUSX.

ba3oBble nuccienoBarejbCke 1eiCTBUA:

YMEHUE HCIOJIb30BaTh IOCTABICHHBIE BOIMPOCHl B KayeCTBE HMHCTPYMEHTA
NO3HAHMs, a TaKK€ B KaueCTBE OCHOBBI JUIsl (POPMUPOBAHUS TMIIOTE3bI 1O MPOBEPKE
MPaBUIBHOCTH BBICKA3bIBAEMBIX CYXKICHMIA;

npuoOpeTeHre OmbiTa MO0 IUIAHUPOBAHUIO, OpraHM3allud U  TPOBEIEHUIO
YUYEHHYECKHX 3KCIIEPUMEHTOB, YMEHHE Ha0II01aTh 3a X0JI0OM IIPoLecca, CaMOCTOSITEILHO
IIPOTHO3UPOBATH €0 Pe3yabTaT, (GOPMYIUPOBATH 0O0OIIECHUS U BBIBOIBI 110 pe3yJIbTaTaM
MPOBENEHHOTO OMbITA, UCCIIEIOBAHUS, COCTABIATh OTUET O MPOIETAHHOM padoTe.

Patora c undpopmanmeii:

yMEHHE BBIOUPATh, AaHAIU3UPOBATH U MHTEPIIPETUPOBATH HH(POPMALIMIO PA3TUYHBIX
BUJIOB M (OpM MpelcTaBiICHUS, IMOJy4aeMyl0 M3 pa3HbIX HCTOYHHKOB (HAY4YHO-
MONyJISIpHAsT JIUTEpaTypa XUMHYECKOTO COJEpKaHUs, CIPABOYHbBIC MOCOOUS, PECypChl
NHTepHeTa), KpPUTUYECKHM  OICHUBATh IMPOTUBOPEUYUMBYID U  HEIOCTOBEPHYIO
uH(bOpMaIHIO;

YyMEHUE TPHUMEHSTh Pa3IMYHbIE METOJbl W 3alpocChl TPH TOUCKE W O0TOOpE
HH(pOpMAIU ¥ COOTBETCTBYIONTUX JTAHHBIX, HEOOXOAUMBIX JJIsI BHITOJITHEHUS YUYCOHBIX U
MO3HABATENIbHBIX 3a/1ad OMPEJSIEHHOTO0 THUIAa, NPUOOPETeHHE OmNbiTa B 00JACTH
UCITOJI30BaHUSI MH(POPMAITMOHHO-KOMMYHHUKATUBHBIX TEXHOJIOTHM, OBIJIAJICHUE
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KyJbTYypOi aKTUBHOTO MCIOJb30BaHUS PA3TUUYHBIX MIOUCKOBBIX CUCTEM, CAMOCTOSTEIIHBHO
BBEIOWPATh ONTHUMANBHYIO (PopMy MpeACTaBiICHUS HHPOPMAIUA W WLTIOCTPUPOBATH
perraemMbie 3aJ1a4i HECIOKHBIMA CXEMaMH, TUarpaMmMaMu, IpyruMu (popmamu rpadhuxu
1 UX KOMOMHAIIHSIMU,
YyMEHHUE HCIOJB30BaTh M  aHAJIM3UPOBATH B  Ipolecce ydyeOHOM U
HCCIIeIOBATENIbCKON  JIEATEIPHOCTH HMHGOPMAIIUIO O BJIUSHUH TPOMBIIUICHHOCTH,
CEJILCKOTO XO3SIIICTBA U TPAHCIIOPTA HA COCTOSIHUE OKPYIKAIOUIEH MPUPOTHOUN CPEJIbI.

KoMMmyHUKaTHBHBIE YHUBepPCAJbHbIEe yUyeOHbIE JeiCTBUA:

yMEHHUE 33JlaBaTh BOMPOCHI (B X0j€ uanora v (WiM) JTUCKYCCHUHU) MO CYLIECTBY
o0cyx/1aeMoi TeMbl, POPMYyIUPOBATH CBOU MPEJIOKEHUS] OTHOCUTENIBHO BBITIOJHEHUS
MPEIJIOKEHHON 3a/1a4u;

MpUOOpPETEHUE OIbITa MPE3CHTAMH PE3yIbTATOB BBIMOTHCHUS XWMHUYECKOTO
sKcepuMeHTa (J1abopaTOpPHOTO OIbITa, JTAOOPATOPHOM pPabOThl MO HUCCIEAOBAHUIO
CBOICTB BEILIECTB, YIYEOHOTO MTPOEKTA);

3aMHTEPECOBAHHOCTh B COBMECTHOM CO CBEPCTHUKAMHU I[I03HABATEIBHOU U
UCCIIEIOBATENLCKON JEATEIHHOCTH MPH PEIICHWH BO3HUKAIOIIUX MPOOJIeM Ha OCHOBE
y4éTa OO0IIMX MHTEPECOB U COTJIACOBaHUS MO3ULIMK (0OCYXJIeHHs, OOMEH MHEHUSIMH,

«MO3TOBBIE IITYPMBD», KOOPJAWHAIMS COBMECTHBIX JICUCTBHM, ONpEneIeHUE KPUTEPHUEB
0 OI[EHKE Ka4eCTBa BBHIMOJIHEHHOU padOThI U IPYTHUE);

PeryasitTuBHble YHUBepCaJbHbIe yueOHbIe ACHCTBHS:

YMEHUE CaMOCTOSITEJIbHO ONpENeNsaTh LENH JIeATeIbHOCTH, IUIAHUPOBATh,
OCYUIECTBJISATh, KOHTPOJMPOBaTH M TIPU HEOOXOAUMOCTH KOPPEKTHUPOBATH CBOIO
NesTeIbHOCTh, BBIOUpaATh HauOosiee 3(PPEeKTUBHBIE CMOCOOBI peIieHUs Y4eOHBIX H
MO3HABATENbHBIX  3aJay, CaMOCTOSITEJIbHO COCTaBISATb WM  KOPPEKTHUPOBATh
MPEJIOKEHHBIM aJTOPUTM JIEMCTBUM IPU BBINOJHEHUN 3aJaHUN C YYETOM IOITYUECHUS
HOBBIX 3HaHMN 00 H3y4yaeMbIX OOBEKTaX — BEIIECTBaX U PEAKUMsIX, OLEHUBATH
COOTBETCTBHE MOJYYEHHOTO pe3yjbTaTa 3asBJICHHON 1€, YMEHHE HCIOIb30BaTh U
aHaJM3UPOBATh KOHTEKCTHI, IPEIJIara€MbI€ B YCIOBUU 3aJaHUN.

INPEAMETHBIE PE3YJIBTATBI

B cocraBe npenMeTHBIX pe3yJIbTaTOB IO OCBOEHHUIO 00A3aTEILHOTO COJEpIKaHUs,
YCTAaHOBJIEHHOTO JaHHOU (henepanbHON pabodeil mporpaMmon, BBIIEISIOT: OCBOCHHBIE
OOy4YaroUIMMHUCSl HAay4YHbIC 3HAHUS, YMEHUS M CHOCOOBI JEHCTBUM, creuuduueckue
Ui TpeaMeTHOM oOnactu «XHUMHs», BUABI JEATEIBHOCTH IO TOJTYYEHHIO HOBOTO
3HaHUs, €r0 UHTEPIPETALNHU, TPEOOPA30BAHUIO U PUMEHEHHUIO B Pa3IMUHbIX Y4eOHbIX
Y HOBBIX CUTYaIUsIX.

K koHiy oOydenuss B 8 kJjacce mpeaMeTHbIE pe3yibTaThl HAa 0a30BOM YpOBHE
JOJKHBI OTPaXkaTh CPOPMUPOBAHHOCTH y 00YyHAIOLIUXCSI YMEHU:
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pacKpbIBaTh CMBICI OCHOBHBIX XUMHUYECKUX TOHSTUWA: aToM, MOJIEKyJa,
XUMHUYECKUN 3JIEMEHT, TPOCTOE BEIIECTBO, CIOKHOE BEIIECTBO, CMECh (OAHOPOAHAS U
HEOJHOPOJIHAsA), BAJEHTHOCTb, OTHOCHUTEIbHAs aTOMHAas W MOJIEKYJsIpHas Macca,
KOJIMYECTBO BELIECTBA, MOJIb, MOJISIPHAS MAacca, MacCoBas I0JS XUMUYECKOTO DJIEMEHTA
B COCIUMHEHUHU, MOJSAPHBIA 00BEM, OKCHJ, KHUCIOTa, OCHOBAaHHME, COJb,
AIEKTPOOTPUIIATEIILHOCTh, CTETICHh OKUCIICHUSI, XUMUYECKas peakiius, KiacCuPpuKaius
pPEaKIUi: peaKuuy COCAUHEHMS, PEaKIIMMU PA3JI0KECHUSA, PEAKIIMN 3aMELICHUs, PEaKIUN
oOMeHa, 9K30- M SHIO0TEPMHUUECKHE PEaKIIH, TEIUIOBOM 3(h(PeKT peakuuu, siipo aToma,
AJIEKTPOHHBIN CIIOM aTroma, aroMHasi OpOHUTallb, paguyC aromMa, XUMHUYECKas CBS3b,
MOJISIpHAsE M HENOJISIPHAs KOBAJEHTHAs CBSI3b, MOHHAS CBS3b, MOH, KaTUOH, AaHHOH,
pacTBOp, MaccoBas J10JIsl BellecTBa (MPOIICHTHAs! KOHIIEHTPAIIKsI) B paCTBOPE;

WJUTFOCTPUPOBATh B3aUMOCBS3b OCHOBHBIX XUMUYECKUX MOHATUN U IPUMEHSTH 3TU
MOHSATHUSI TIPU OMKMCAHUU BEIIECTB U UX MPEBPAIICHUN;

HCIIOJIb30BaTh XMMHUYECKYIO CHUMBOJIMKY /I COCTaBJIEHUS (OpMyJ BEUIECTB U
YPaBHEHUN XUMUYECKUX PEAKIUN;

ONpEeaeNsITh BaJIEHTHOCTh aTOMOB 3JIEMEHTOB B OMHAPHBIX COCAMHEHUSX, CTEIEHb
OKHUCJICHHSI JJIEMEHTOB B OWHApHBIX COEIWHEHHUAX, MPUHAJICKHOCTh BEIIECTB
K OMNpeNei€HHOMY KiacCy COeIWHEHUd 1o ¢GopMmyiaM, BHJI XUMHUYECKOW CBS3U
(koBaJICHTHAs! M MOHHAs) B HEOPTAaHUUECKUX COCANHEHUSX;

packpbiBath cMbIch [lepuoanueckoro 3akona /[.M1. MeHieneeBa: 1eMOHCTPHUPOBATH
MMOHUMAHUE TMEPUOJIUYECKON 3aBUCUMOCTH CBOWMCTB XHMHUYECKHUX HJIEMEHTOB OT HX
nonoxkennss B llepuogmyeckold cuUcTeEME, 3aKOHOB COXPAHEHHS MAacChl BEIIECTB,
MOCTOSTHCTBA COCTaBa, aTOMHOMOJIEKYJISIPHOTO YUE€HUSs, 3aKOHA ABOTrajpo;

OMKCHIBATh M XapakTepuszoBaTh Tabmuunyro Gopmy Illepuogmyeckoil CUCTEMBI
XUMHUUYECKUX DJIEMEHTOB: pa3jinyaTh NMOHATUS «TJIaBHAas noArpynmna (A-rpymnma)» u
«nobouHass mnoxarpynmna (b-rpynma)», Maneie U OoJblIME TEPUOABI, COOTHOCHUTH
0003HaueHus, KOTopble UMeroTcs B Tabnuie «llepmonnueckas cucremMa XMMHUYECKHX
anemeHToB .M. MenzaeneeBay € YHCIOBBIMM XapaKTEPUCTUKAMH CTPOECHUS aTOMOB
XUMUYECKHUX DJIEMEHTOB (COCTaB M 3apsia  sapa, OOIIee YHCIO DJIEKTPOHOB U
pacrnpeiesieHUe X MO JIEKTPOHHBIM CIIOSIM);

KJacCu(UIIMPOBATh  XMMHMYECKHE  JJIEMEHTBhl, HEOPraHMYEeCKHUE  BEIIECTBa,
XUMHUYECKUE peakiuu (MO0 YUCIYy U COCTAaBy YYAaCTBYIOIIMX B PEAKIMU  BEIIECTB,
1o TerIoBoMYy P (DEKTy);

XapaKTepu30BaTh (OMHUCHIBATH) OOINE XUMUYECKUE CBOMCTBA BEIIECTB PA3TUIHBIX
KJIaCCOB,  MOJITBEP)KJasi  ONKHCAaHUE TMpPUMEpPaMH  MOJIEKYJISIPHBIX  ypaBHEHUM
COOTBETCTBYIOIIMX XUMHUECKUX PEAKIIH;

MIPOTHO3UPOBATH CBOMCTBA BEILIECTB B 3aBUCUMOCTH OT MX KaUECTBEHHOI'O COCTABA,
BO3MO>KHOCTH MPOTEKAHUS XUMHUECKUX MPEBPAIICHUIN B PA3JIMUHBIX YCIOBHSIX;

BBIYUCIISITh OTHOCUTEIBHYIO MOJIEKYJISIPHYIO MU MOJISIPHYIHO MacChl BEIIECTB,
MacCOBYIO JOJI0 XMMHYECKOTO 3JIeMEHTa Mo (hopMyJie COeIUHEHHUS, MACCOBYIO JIOJIIO
BEILECTBA B PACTBOPE, MPOBOAUTH PACUETHI 10 YPABHEHUIO XUMUUECKON pEaKIIvH;
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MIPUMEHSITH OCHOBHBIE ONEPAIIMU MBICIUTEIBHOMN AESITETbHOCTH — aHAIU3 U CUHTE3,
CpaBHEHHE, 00OOIIeHHE, CUCTEeMATU3alNIO0, KIACCU(UKALINIO, BBIIBICHHE MPUUYUHHO-
CIEJACTBEHHBIX CBS3€M — IJI1 M3YYECHUS CBOMCTB BEIIECTB M XHUMHUYECKUX PEAKIHH,
€CTECTBEHHO-HAYYHbIC METO/bI TTO3HAHUS — HAOIIOCHUE, U3MEPEHHE, MOACITUPOBAHUE,
HKCIIEPUMEHT (peasibHbII U MBICIICHHBIN);

ClieloBaTh TPaBWJIAM TIOJIb30BAHUS XUMHMUYECKOW TOCYJI0M U JabopaTOpHBIM
00OpyZIOBaHUEM, a TAaKXE TPaBWIaM OOpaIleHUs C BEMIECTBAMHU B COOTBETCTBUU
C MHCTPYKITUSIMU T10 BBITIOJTHEHHIO J1a00PATOPHBIX XUMUYECKHUX OTBITOB I10 MOTYUYEHUIO
U COOMpaHHIO Ta3000pa3HbIX BEHIECTB (BOAOPOJA U KHUCIOPOJA), MPUTOTOBICHHUIO
pacTBOPOB € ONPEACIEHHON MAaCCOBOM JIOJIEN paCTBOPEHHOTO BEILIECTBA, IIJIAHUPOBATh U
MIPOBOJAUTh XUMHUYECKUE SKCIIEPUMEHTHI MO PACMO3HABAHUIO PACTBOPOB WIEIOYEH H
KHUCJIOT C TTIOMOIIBIO MHJIUKATOPOB (JakMyc, PeHon(pTaIenH, METUIIOPAHX U IPYTHE).

K xonmy oOyuenuss B 9 kiacce mpeaMeTHbIE pe3yibTaTbl Ha 0a30BOM YPOBHE
JOJDKHBI OTPaXkaTh CPOPMUPOBAHHOCTH y 00YHAIOIIUXCSI YMEHUI:

PACKpBIBATh CMBICII OCHOBHBIX XUMUYECKUX MTOHATUN: XUMUYECKUHU JIEMEHT, aTOM,
MOJIEKYJIA, HOH, KATHOH, aHUOH, MPOCTOE BEUIECTBO, CIOKHOE BEIIECTBO, BAJICHTHOCTD,
AIEKTPOOTPULIATENBHOCTD, CTEIIEHb OKHUCIICHHS, XUMUYECKas PEaKkuus, XUMHYECKas
CBsI3b, TEIUIOBOM 3((dEKT peakinu, MOJb, MOJSIPHBIM 00BEM, pacTBOP, SIEKTPOJIUTHI,
HEAJICKTPOJUTHI, JJIEKTPOJIUTHYECKAss JAUCCOLMAIUS, PEaKIMd HOHHOTOo OOMeHa,
KaTaau3aTop, XHMHYECKOE€ paBHOBECHE, OOpaTUMble U HEOOpaTUMbIE pPEaKIIUH,
OKHCIIUTEIBHO-BOCCTAHOBUTEBHBIE PEAKLIMN, OKHCIIUTEIb, BOCCTAHOBUTENb, OKACIICHHAE
U BOCCTAHOBJIEHHE, AUIOTpOmus, aM(OTEpPHOCTb, XMMHUYECKas CBs3b (KOBAJICHTHAas,
WOHHAsA, METAJINYECKas), KPUCTAIUIMYECKAs] PEIIETKa, KOPPO3Usl METAJUIOB, CIUIABHI,
CKOPOCTb XHMMHMYECKOM pEeaklHu, MNpeAesbHO npomyctuMas KoHueHtpauus [IIK
BEILIECTBA;

WUTIOCTPUPOBATH B3aUMOCBSA3b OCHOBHBIX XMUMHUYECKUX MOHSATUN U MPUMEHSITHITH
MOHATHUS TIPU ONKMCAHUU BEIIECTB U UX NPEBPAIICHUN;

UCIIOJIb30BaTh XUMHUYECKYI0 CHMBOJIUKY JJIsi COCTaBlieHHWs (OpMys BEIIECTB U
YPABHEHUM XUMHUUYECKUX PEAKLINM;

ONPENENATh BAJIEHTHOCTh U CTENEHb OKHUCJICHHS XMMHUYECKHX JJIEMEHTOB
B COCAUHEHMSX Pa3IMYHOIO COCTaBa, IPUHAMIECKHOCTh BEIIECTB K OIPEACIEHHOMY
KJIacCy coeAuHeHui mo ¢dopmysaMm, BUJ XUMHUYECKON CBsI3M (KOBaJCHTHAs, MOHHAs,
METaJuInyecKasi) B HEOPraHMYECKHX COCJAMHEHMSX, 3apsa]l HOHA MO0 XHUMHYECKOU
dbopmyse, xapakTep cpeibl B BOJHBIX PACTBOPAX HEOPraHUYECKUX COCAUHEHUH, TUI
KPUCTAJUIMYECKON PEIETKM KOHKPETHOTO BEIIECTBA;

packpbiBaTh  cMbIic  [lepuonmueckoro  3akona J[.MA. MengeneeBa wu
JIEMOHCTPUPOBAThH €r0 MOHWMAHKE: ONMUCHIBATh M XapaKTEPU30BaTh TAOIUUHYIO POopMy
[leproguyeckold CHUCTEMBI XUMHUYECKHX OJJIEMEHTOB: pa3jiMyaTh IOHATHS «IJIaBHAs
noarpynmna (A-rpynna)» u «mnobounas noarpynna (b-rpymnma)y», mansie u Oonbline
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MIEPUOJIbI, COOTHOCHTh 0003HAUEHUS, KOTOPHIE MMEIOTCS B MEPHOAUYECKON TadimIie,C
YUCJIOBBIMUA XapaKTEPUCTUKAMH CTPOCHHUS aTOMOB XHMHUYECKHX 3JIEMEHTOB (COCTaB U
3apsn snpa, oOIee YUCIO JIEKTPOHOB M PaclpeieiieHUE UX IO JJICKTPOHHBIM CIIOSIM),
OOBSACHSITH 00IIIHE 3aKOHOMEPHOCTH B U3MEHEHUHU CBOMCTB 3JIEMEHTOB M X COSAMHEHUIB
npeaesiax MalibIX EPUOI0B U TJIABHBIX MOATPYII ¢ YYETOM CTPOCHHS KX aTOMOB;

KJacCU(UIIMPOBATh  XMMUYECKHE  DJIEMEHTBl, HEOpPraHMYeCKHUEe  BEIECTBa,

XUMUYECKHE peakiuu (10 YMCIy W COCTAaBy YYAaCTBYIOIIMX B PEAKIIUU BEIIECTB,
10 TEII0BOMY 3 (HEKTy, IO N3MEHEHHIO CTETICHEH OKUCICHUS XUMUYECKUX DJICMEHTOB);
XapaKTepu30BaTh (OMUCHIBATH) 00IIKE U crieluUIecKre XUMUYECKHEe CBOMCTBA
IPOCTBHIX U CJIOXHBIX BEIIECTB, MOJATBEPKasi ONMMCAHUE TPUMEPAMH MOJIEKYJISIPHBIX U
VMOHHBIX YPABHEHUM COOTBETCTBYIOUIMX XUMUYECKUX PEAKIIHIA;

COCTaBJIATh YPABHEHUS JJICKTPOJUTHUYECKON JHUCCOLMAIMU KHUCIOT, IIEoYel u
COJICH, TIOJIHbIE W COKpAIIEHHBIE YpaBHEHUS PEaKlUuidi MOHHOTO OOMEHa, YpaBHEHMUS
peaKIuii, TOITBEPKAAONTUX CYIIECTBOBAHUE TeHETHUECKOM CBA3M MEXKIy BEUIECTBAMU
Pa3JIMYHBIX KJIACCOB;

PaCKpBIBATh CYIIHOCTh OKUCIUTEIHHO-BOCCTAHOBUTEIBHBIX PEAKIIUNA MTOCPEICTBOM
COCTaBJICHUS JICKTPOHHOTO OajlaHca 3TUX PEaKIIUii;

MIPOTHO3UPOBATH CBOMCTBA BEIIECTB B 3aBUCUMOCTH OT WX CTPOCHHSI, BO3MOKHOCTH
MPOTEKaHUS XUMHUYECKUX MPEBPAIICHUI B Pa3IMYHbBIX YCIOBHUSIX;

BBIYHCIIATh OTHOCHUTENIbHYIO MOJIEKYJSIPHYIO M MOJISIPHYIO MAacChl BEIIECTB,
MacCOBYIO JIOJIO0 XMMHUYECKOTO 3JIEMEHTa 1Mo (popMysie COCAMHEHHS, MACCOBYIO JOJIO
BEII[ECTBA B PACTBOPE, IIPOBOAUTE PACUETHI 110 YPABHECHUIO XHMHUYECCKOW PEaKIIHH;

coOJifoaTh TMpaBWiIa TMOJIb30BAHUSI XUMHUYECKOM TOCYJIOM U J1abopaTOPHBIM
o0OpyZIOBaHMEM, a TaKXke IMpaBuia OOpalleHus C BEIECTBAMU B COOTBETCTBUU
C MHCTPYKITUSIMU T10 BBITIOJIHEHHUIO J1a00PaTOPHBIX XUMUYECKUX OMBITOB IO MOTYUYEHUIO
¥ coOMpaHuIo ra3000pa3HBIX BEIIECTB (AMMHAKa U YTJIIEKUCIIOTO rasa);

MPOBOJIUTh PEAKIMH, ITOATBEPKIAOIINE KAYSCTBEHHBI COCTaB Pa3IUYHBIX
BCIIIECTB: PACIO3HABATh OMBITHBIM NyTEM XJIOPHA-, OpOMHI-, HOAWA-, KapOOHAT-,
docdart-, cunukar-, cyiabdar-, THAPOKCUI-UOHBI, KATUOHBI AMMOHUS U MOHBI U3YUYEHHBIX
METaJUIOB, IPUCYTCTBYIOIINE B BOJHBIX PACTBOPAX HEOPTAHUUECKHUX BEIECTB;

MIPUMEHSATH OCHOBHBIC OTICPAIIMH MBICTUTEIILHON JACATEIHPHOCTH — aHAIU3 ¥ CHHTE3,
CpaBHEHHUE, OOOOIICHHME, CHCTEMATU3alMI0, BBISIBICHWE NPUYUHHO-CIICICTBEHHBIX
CBSI3€M — JUJI1 M3YYEHHUsS] CBOMCTB BEIIECTB M XUMHUUYECKUX PEAKIHUH, €CTECTBEHHO-
Hay4YHbIE METO/IbI TTO3HAHUS — HAOMIOICHUE, U3MEPEHUE, MOJISTTMPOBAHNE, SKCIICPUMEHT
(peayibHBI U MBICIICHHBIN ).

22



TEMATHUYECKOE IINTAHUPOBAHHUE

8 KJIACC
HaumenoBanune
No KommuectBo OCHOBHEIE BUBI JIEITEIILHOCTH
pas/iesioB U TEM Conepxanue 00y4deHUsI
/1 4acoB 00yJaroIMXCs

y4eOHOTO IpeIMeTa

Pa3znea 1. [lepBoHavyaibHbIE XUMUYECKH

€ IIOHATHUA

1.1

XuMUs — BaKHas
0071acTh
€CTECTBO3HAHUS U
MIPAKTUYECKON
JeSITETbHOCTH
YyeloBeKa

5

[Ipenmer xumuu. Poiab XuMum B )KU3HU
JeoBeka. XUMUS B CHCTEME HayK.
Tena u BemectBa. PU3HUECKHUE CBOMICTBA
BEIIECTB. ATperaTHOe COCTOSIHUE
BemecTB. IToHsATHE 0 METO1aX TTO3HAHMS
B XUMHUH. UnCThIE BElecTBa M CMECH.
CniocoObI pa3ieieHus] CMECEH.
Xumuueckuii yKcnepumenm:
Jlemoncmpayuu:

3HAKOMCTBO C XUMHYECKOM MOCY10M,

C MpaBwjiaMu pabOThI B TaOOPATOPUH U
prueMaMu 00paIIeHus ¢ 1abopaTOPHBIM
000py10BaHUEM.

dusnyeckne cBoMCTBa 00pa3IoB
HEOPTaHMYECKHUX BEIIECTB — METAIJIOB

1 HEMETAJIJIOB.

CniocoOnI pa3eneHust cMecei
(bunpTpOBaHKE, BHIIAPHBAHNUE,
JUCTUIIIALIMSL, XpoMaTorpadusi).

PackpbIBaTh CMBICI U3y4aE€MbIX TTOHSITHH.
PackpbIBaTh posib XUMHUM B IPUPOJIE U
YKU3HU YEJIOBEKA, €€ CBA3b C IPYTUMU
HayKaMH.

PaszanuaTh uncThIC BENECTBA U CMECH,
OJIHOPOJHBIE U HEOJTHOPOIHBIE CMECH.
PaznnyaTe u3ndeckre 1 XUMHUECKHE
SIBJICHUSI.

CnenoBath aaropuTMaM MCHOJIb30BaHUS
AKCIIEPUMEHTAJIBHBIX METOA0B —
HAOJII0JICHUS M DKCIIEPUMEHTA.
HaOmronaTe 1 onuceIBaTh OOBEKTHI

IIpU TIPOBEJACHUU JEMOHCTPALIUM U
71a00pPaTOPHBIX OTBITOB MO U3YYCHHUIO
(bU3UYECKUX CBOMCTB BEIIECTB, CIIOCOOOB
pa3IeJICHUS] CMECEU BEIIECTB.
[IpoBOAUTE XUMUYECKHUMN IKCTIEPUMEHT
IIpH pas3JieleHuy cMecel (Ha mpumepe
OYHCTKH MOBAPEHHOM COJIN) B XO€
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Jlabopamopnvie onvimol:

N3yuenue u onucanue pU3NIecKux
CBOMCTB 00pa3Li0B HEOPIraHUYECKUX
BEIIECTB.

N3yuyenue cnocoOOB pa3aesieHus cMece
(C MOMOIIIbIO MarHUTA).

Ilpakmuueckue pabomboi:

Ne 1. ITpaBuna paboThl B 1abOpaTOpuu 1
npUEMBI 00palleHus ¢ 1a00paTOPHBIM
000pyTI0BaHUEM.

Ne 2. Paznenenue cmeceit (Ha mpuMepe
OUYHCTKHU NMOBAPEHHOU COJIN)

IpaKkTHYecKoi paboThl Ne 2.

CrnenoBaTh NpaBUIIaM MOJIb30BAHUS
XUMUYECKOM MOCyA0i U Ja00paTOPHBIM
000pyI0BaHUEM, a TAK)KE MpaBUIaM
oOpanieHus: C XMMUYECKUMHU BEILIECTBAMHU
B COOTBETCTBUM C HHCTPYKLHEH

IIPY BBITIOJTHCHUH TTPAKTUIECKOMN

pabotsr Ne 1.

BrictpauBath pa3BépHyThie TUCEMEHHBIE
Y YCTHBIE OTBETHI C OIIOPOH

Ha uHGOPMAITUIO U3 YUCOHHKA U
CIIPaBOYHBIX MATEpPUAJIOB, TPAMOTHO
VICII0JIB30BAaTh U3YUYECHHBIN OHATUNHBIN
anmnapar Kypca XUMHH

1.2.

Bemiectsa n
XUMUYECKUE
peakiuu

15

ATOMBI U MOJIEKYJIbI. XUMHUYECKUE
aneMeHThl. CHMBOJIBI XUMHAYECKUX
31neMeHTOB. [IpocThie U CIIOKHbBIE
BEILIECTBA. ATOMHO-MOJIEKYJIIPHOE
y4EHUE.

Xumuueckas popmyna. BaneHTHOCTD
aTOMOB XUMUYECKHUX IJIEMEHTOB.
3aKOH ITOCTOSTHCTBA COCTABA BELIECTB.
OTHOCUTENBHAS aTOMHAs Macca.
OTHOCUTENbHAS MOJIEKYJISIpHAs Macca.
MaccoBas 1011 XMMUYECKOTO 2JIEMEHTA
B COCIUHEHUH.

OnpenensTb NPU3HAKA XUMHUECKUX
peaxiui, yCIoBUS UX MMPOTCKAHMS.
OOBACHATH CYIIHOCTh (PU3UUYECKUX U
XUMHYECKUX SIBJICHUN C TOUKH 3PEHUS
ATOMHO-MOJIEKYJIIPHOT'O YUEHHUS.
KnaccudunupoBats XuMudeckue
peakiuu (10 YUCITy U COCTaBy
pearupyroumx 1 o0pa3yronmxcs
BEIIIECTB).

Cocrainsath popmyJsibl OMHAPHBIX
BEIIECTB 0 BaJICHTHOCTH U OTIPEAEIATH
BaJIEHTHOCTb 110 (OpMYyJIaM BEILECTB.
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KomnuectBo BemecTBa. Moiib. MonsipHast
Macca. B3auMocCBs3b KOJIMUYECTBA, MACChI
Y YUCJIa CTPYKTYPHBIX €IUHUIL BEIIECTBA.
Pacuértel o hopmyiaMm XUMUYECKHUX
COEIMHEHUMN.

Du3NYEeCKUe U XUMHUUECKUE SIBIICHHUSL.
Xumuyeckas peakius u e€ mpu3HaKku.
3aKOH COXpaHEHUSI MacChl BEILIECTB.
XUMUYECKUE YPABHCHUS.
Knaccudukanuys XuMU4eCKUx peakiui
(coenuHeHUs, Pa3I0KEHUS, 3aMEIIICHMUS,
oOMmeHa).

Xumuueckuii IKcnepumenm:
Jlemoncmpayuu:

dusndeckre CBOMCTBa 00pa3IloB
HEOPTaHUYECKUX BEILECTB — METAJIJIOB U
HEMETAILJIOB.

OO6pa3upl BElIeCTB KOJTUYECTBOM 1 MOJIb.
dusnueckue saBieHus (TU1aBjIeHUE BOCKa,
TastHUE JibJIa, paCTHpPAHHE caxapa

B CTYIIKE, KUTICHUE U KOHJICHCAIIHS
BOJIbI).

XuMUYECKHe siBJeHUs (TOPEHHUE CBEYH,
MPOKAJIMBAaHUE METHOM TPOBOJIOKH,
B3aUMOJICHCTBUE COJIbI MU MEJIa

C COJISTHOU KHCJIOTOM).

Habnronenue npu3HakoB NpOTEKaHUS

PaccraBisaTs koahhunreHTs!

B YPaBHECHUSIX XUMUUECKUX PEAKIUH.
HabmronaTte 1 onmmceiBaTh 00BEKTHI

IIpU IPOBEACHUU JEMOHCTPALIUN U
71a00paTOPHBIX OMBITOB.

[IpoBoaUTH BEIYUCIIEHHS IO (POpMyTIaM
XUMUYECKUX COSAMHEHUN U ypaBHEHUSIM
XUMHUYECKUX PEaKIUH.

[IprMeHSTh €CTECTBEHHO- HAYYHBIE
METO/IbI IO3HAHUS (B TOM UHUCIIC
HaO0JII0ICHUE, MOJICTTUPOBAHUE,
AKCIIEPUMEHT U OCHOBHBIE OIepaluu
MBICITUTEILHOMN AESTEIbHOCTH
(cpaBHeHuUe, KinaccudUKaIINS)
BricTpanBaTh pa3BEpHYThIC TUCHbMEHHBIE
Y YCTHBIE OTBETHI C OITIOPOM

Ha uHGOPMAITUIO U3 YUCOHHKA U
CIIPABOYHBIX MaTEPHUAJIOB, TPAMOTHO
VICIIOJIB30BAaTh U3YUYECHHBIN OHATUNHBIN
ammapar Kypca XuMuHu
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XUMHUYECKUX peaklui (pa3noxeHue
caxapa, B3aMOJICIICTBHE CEpHOU
KHUCJIOTHI C XJIOPUIOM Oapusi, MOJTydYeHue
U pasnoxkenue ruapokcuaa meau (1)
IIPU HarpeBaHUH, B3aUMOJICCTBHUE
xeiesa ¢ pactBopoM coiu meau (11).
OMnBIThI, WLTIOCTPUPYIOIINE 3aKOH
COXPaHEHUS MaCCHl.

JlabopamopHvie onvimol:

Co3panue mozene MoJIeKya
(ILIapOCTEePKHEBBIX ).

Onucanue GpU3NUECKUX CBOMCTB
00pa3IloB HEOPTaHUUECKUX BEIIECTB —
METaJIJIOB U HEMETAIJIOB.

Habmronenune ¢puzndeckux (MaaBjieHUE
BOCKa, TassHUE JIbJa) U XUMUYECKUX
(ropeHue cBeuH, MPOKATMBAHUE METHOM
MIPOBOJIOKH) SIBJICHUIA.

Habmronenue u onvcanue Npu3HaKoB
MPOTEKAHUSI XUMUYECKUX PEAKITHMA
Pa3HBIX TUIIOB.

Buiuucnenus:

OTHOCHUTEJIIBHON MOJIEKYJISIPHOW MacChI
BEIIECTB, MOJIIPHOM MacChl, MAacChl
BEIIECTB, MACChl M KOJIMUECTBA BEIIECTBA;
MacCOBOU 1011 XUMUYECKOTO JIEMEHTa
1o (hopmyIie coennHeHus;
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I10 YPaBHCHUAM XUMHUYCCKHUX peaKuHﬁ:
KOJIM4YCCTBA, MaCChl BECIICCTBA

110 U3BCCTHOMY KOJIMYCCTBY, MAaCCC
pe€arcHTOB UJIK IIPOAYKTOB PCAKIIUU

Hroro no pazneny

20

Pa3znen 2. BaxkHeliline npeacTaBuTe 1M HEOPraHUYECKUX BelleCTB

2.1

Bosznyx. Kucnopoa.
[TonsaTue
00 okcuaax

6

Bo3nyx — cmech razoB. CoctaB Bo3ayxa.
Kucnopon — aneMeHT u npocroe
BelecTBo. Haxoxaenue kuciopoaa

B NpUpPOAEC, PU3NUECKHUE U XUMUUECKUE
CBOMCTBa (peakuuu roperusi). OKCHIBbIL.
[Ipumenenue kucnopoaa. CriocoOsl
MOJTYYEHHUSI KUCIIOPO/ia B JIaOOpaTOpUH U
MPOMBIIIJIEHHOCTH. KpyroBopoTt
Kucjaopoa B mpupojae. O30H —
AUTOTpOITHAs MOAUDUKAIIHS KUCTIOPO/Ia.
TemnnoBo# 3 HeKT XUMUIECKON peaKilni,
TEPMOXUMHUYECKUE YPAaBHEHMUS, IK30-

Y DHAOTEPMHUUECKUE peakinu. TOIIUBO:
yroJib U METaH. 3arpsi3HEHNE BO3AyXa,
YCUJICHHE MapHUKOBOTO 3(PdekTa,
pa3pylieHre 030HOBOTO CIIOSI.
Xumuueckuii IKcnepumenm:
Jlemoncmpayuu:

KauecTBeHHOE omnpeieIeHue CoepKaHms
KHCIJIOpOJia B BO3yXe

[Tony4yenue, cobnpanue, pacrmo3HaBaHUE

Hcnonp30BaTh XUMUYECKYIO CHUMBOJIUKY
JUTS COCTaBIIEHUS (POPMYJT BEIIECTB,
MOJICKYJIIPHBIX YPAaBHCHHH XUMUIECKUX
PEAKLHI C yYaCTUEM KHCJIOPOA.
XapakTepusoBarth (ONMKUCHIBATH) COCTAB
BO3/lyXa, (GU3NYECKUE U XUMUYECKUE
CBOMCTBA KHCIIOPO/Ia, CIOCOOBI €T0
TIOJTyYCHHS, TPUMEHEHUE U 3HAUCHHC
B IIPUPOJIC U KU3HH YEJIOBEKA.
CpaBHHBaTh pEaKIIUU TOPCHUS U
MEJJICHHOTO OKUCIICHUS.

OOBACHATH CYIIHOCThH IKOJIOTUIECKUX
po0JIeM, CBSI3aHHBIX C 3arpsI3HCHHEM
BO3/IyXa.

CrnenoBaTh mpaBmiiaM 0€30TacHOM
paboThI B Tab0OpaTopuu mpu
UCIOJIb30BAHUU XUMHYECKOU TTOCY/IbI U
000pyI0BaHUs, a TAKKe ITPaBUIaM
oOpallleHHs C TOPIOYMMU BEIIIECTBAMH.
[InanupoBaTh U OCYIIECTBISATH HA
PAKTUKE XUMUYECKHE IKCIIEPUMEHTHI,
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Y U3y4YEHHUE CBOMCTB KUCIOPOA.
Hab6nronenune B3anMoAeCTBUS BEIICCTB
C KHCJIOPOZOM U yCIIOBHS
BO3HMKHOBEHUS U MPEKPALICHUS TOPEHUS
(moxkapa).

JlabopamopHuwiiti onvim:

O3HakoMJieHHE ¢ 00pa3laMyi OKCUJIOB U
OIHMCAHHUE UX CBOMCTB.

IIpakmuueckas paboma:.

Ne 3. Tlony4yenue u cobupanue
KHUCIIOPO/1a, U3yUEHHUE €ro CBOWCTB.
Buviyucnenus:

MOJIEKYJIIPHOM MacChl KUCJIOPOJa U
030HA Ha OCHOBAaHWH aTOMHOM MacChl
XUMHUYECKOTO DJIEMEHTA;

KOJIMYECTBA, MACChI BEIIECTBA

M0 YPaBHEHUSIM XUMUYECKHUX PEaAKITUI

Obopyooeanue  yeumpa  «Touka  pocmay,

npUMeHsieMoe HA YPOKAX XUMUU:
ugposas nabopamopus no xumuu RELEON
Hab6op OI' D no xumuu

IPOBOJUTH HAOIIO/IEHNS, 1€JIaTh BBIBOIbI
10 pe3yibTaTaM IKCIEPUMEHTA

IpU POBEACHUM JTAOOPATOPHBIX OMBITOB
U IPAKTUYECKON pabOTBHI.

BbIyucisTh KOJIMYECTBO BEILIECTBA,
00bEM Taza 1o Gpopmyiam.

VYyacTBOBaTh B COBMECTHOM paboTe

B TpyIIIE.

BricTpauBath pa3BépHyThie TUCEMEHHBIE
Y YCTHBIE OTBETHI C ONIOPOH

Ha HHQPOpMAIUIO U3 yUeOHHKA U
CIIPaBOYHBIX MATEpPUAJIOB, TPAMOTHO
VCIIOJIb30BaTh U3YYEHHBIN OHATUNHBIN
amnmapar Kypca XuMuu
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2.2

Bonopon. Ilonstue
0 KHCJIOTaX U COJISIX

Boaopon — aneMeHT u mpocToe
BeniecTBo. Haxoxkaenue Bogopoia

B IIpUpoJie, pusnueckue u XUMUIECKHE
CBOICTBA, IPUMEHEHHE, CTIOCOOBI
noay4deHusd. Kuciorsl u comnu.
MonsipHbiil 006EM Ta30B. Pacuérel

10 XUMUYECKUM YPABHEHUSIM.
Xumuueckuii Ikchepumenm:
Jlemoncmpayuu:

[lonyuyenue, cobupanue u

PackpbIBaTh CMBICT U3y4aeMbIX TTOHSITHIA
U IPUMEHSTh 3TH MOHATUS NPU OTMIMCAHUU
CBOWCTB BEILECTB U UX ITPEBPALLCHUN.
XapakTepu3oBaTh (ONMHUCHIBATH)
bu3nUecKue 1 XUMUYECKHUE CBONCTBA
BOJOPO/Ia, CIOCOOBI €T0 MOTyUYeHHUS,
IPUMEHEHUE.

Cobupatb npubop N5 MOTyUCHUS
BOAOpPO/JIA.

Hcnons30BaTh XUMUYECKYH0 CUMBOJIMKY
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pacro3HaBaHKE BOJIOPO/IA.
B3aumoeiicTBrE BOJOPOa C OKCUAOM
meau (I1).

JlabopamopHhuwiii onvim:
BzaumojeiicTBre KMCIOT ¢ METaJJIaMHU.
Ilpakmuueckas paboma.

No 4. TTonydenue u coOupaHue BOJ0OpOa,
M3y4YE€HUE €r0 CBOWCTB.

Buviyucnenus:

00BEMa, KOJIMYSCTBA BEIISCTBA raza

10 €r0 U3BECTHOMY KOJIUYECTBY
BEILECTBA WU 00BEMY;

00BEMOB T'a30B MO0 YPABHEHUIO PEAKIIUU
Ha OCHOBE 3aKOHA 00OBEMHBIX OTHOIIICHUHN
ra3oB

JUTSL COCTaBIIeHUs (POPMYJT BEILIECTB,
MOJICKYJIIPHBIX YPAaBHCHHN XUMUIECKUX
peaKUMil ¢ y4aCTHEM BOJIOPOA.
Boeruucaste MOJISIpHYIO Maccy BEIIECTB;
KOJIMYECTBO BEIIECTBA, 00bEM rasa,
Maccy BeIlleCTBa;

[TpoBOAUTH pacdETHI IO YPaBHEHUSAM
XUMUYCCKUX PEAKITHi: KOJIMIeCTBa,
00BbEMa, Macchl BEIIECTBA M0 U3BECTHOMY
KOJIMYECTBY, 00BEMY, Macce peareHTOB
WJIH TIPOAYKTOB PEAKITHH.

Crnenosarh npaBuaaM 0€30MacHOM
paboThI B 1a00OpaTopuu npu
UCIIOJIb30BAHUU XUMHUUECKOM MTOCY/IbI U
000pyI0BaHUS, a TAKKE IIPaBUIIaM
oOpallleHHs ¢ TOPIOYUMHU BellleCTBaMU

B OBITY.

[TnarupoBaTh U OCYIIECTBIIATH HA
MPAKTUKE XUMUYECKUE IKCTIEPUMEHTHI,
IPOBOJUTH HAOIIO/ICHNS, I€JIaTh BBIBOIbI
0 pe3yabTaTaM IKCIIEPUMEHTA.
VYyacTBOBaTh B COBMECTHOM paboTe

B Tpynie

2.3

Bopa. PactBopsl.
Ilouarue
00 OCHOBaHUIX

duznueckue cBoiicTBa Boabl. Boma kak
PacCTBOPUTEIb. XHUMUYECKUE CBOMCTBA
BOJIBI.

OcHoBaHus.

PackppiBaTh CMBICIT H3y4aeMBbIX TTIOHATUN
Y IPUMEHSTH 3TH MMOHATHS IPU ONTUCAHUU
CBONCTB BEILECTB U UX IIPEBPALLECHUN.
Xapaktepu3oBaTh (PU3NUECKHUE U
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PactBopsl. Poibs pacTBOpOB B pupoAe U
B KU3HU YenoBeka. KpyroBopot Bojib
B MIPUPOJIE. 3arpsi3HEHUE MPUPOTHBIX
BoJ. OXpaHa U OYMCTKA MPUPOAHBIX BOJ.
HacpllieHHbIE Y HEHACBHIILICHHBIE
pacTBOpbl. PacTBOpUMOCTH BEHIECTB

B BoJie. MaccoBas 1011 BElIecTBa

B pacTBOpE.

Xumuueckuii IKcnepumenm:

Jlemoncmpayuu:

PacTBOpeHME BEMIECTB € pa3IuyHON
PacTBOPUMOCTHIO.

BzaumopericTBre BOJIbI C METaIIaMHU
(HaTpUEeM U KaJIbLIUEM).
HccnenoBanne pacTBOPOB KUCIIOT U
HIEJ0YEH C TOMOIIBIO UHIUKATOPOB.
JlabopamopHvie onvimel
UccnenoBanne ocobeHHOCTEN
pPacTBOPEHUSI BEUIECTB C PA3IMUHON
PacTBOPUMOCTBHIO.

[TpurorosiieHuE pacTBOPOB

C ONPEICIEHHON MAaCCOBOM J0JIEH
PacTBOPEHHOIO BELIECTBA.
IIpakmuueckas paboma

No 5. [IpuroroBieHue pacTBOpOB

C ONPENEIEHHON MACCOBOM J0JIEN
PACTBOPEHHOTO BEIIECTBA.

XUMUYECKHE CBOMCTBA BOJIbI, €€ POJIb KaK
PACTBOPHTEIIS B MPUPOIHBIX MPOIIECCaX.
CocTaBisATh ypaBHEHUS XUMHUYECKUX
peaKkIuii ¢ y4acTHEeM BOJIBI.

OOBACHATH CYITHOCTh YKOJIOTUYECKUX
po0ieM, CBSI3aHHBIX C 3arpSI3HEHUEM
PUPOIHBIX BOJI, CHOCOOBI OYUCTKH BOJIBI
OT MpUMeCce, MEphI 10 OXPaHE BOJT

OT 3arpsI3HCHMSI.

[InanupoBaTh U OCYIIECTBIAThH

Ha TPAKTUKE XUMUICCKHE
AKCIIEPUMEHTBHI, IPOBOIUTH HAOIIOICHMS,
JieaTh BBIBOJIBI 110 PE3yJIbTaTaM
IKCIIEPUMEHTA TP MPOBECHUHU
71a00paTOPHBIX OMBITOB M MPAKTUYECKON
paboTHI.

CrnenoBath npaBuaaM 0€30MacHOM
paboThI B 1ab0OPaTOPUH MpU
WCITIOJIb30BAHUY XUMHYECKOU TTOCY/IbI U
000pyI0BaHUS.

[TpoBOAUTH BHIYHCIICHUS C TPUMEHEHHEM
MOHSTHS «MacCOBasi 10JIs BEIIECTBA

B PacTBOPEY.

BricTpauBath pa3BépHyThIC TUCEMEHHBIE
Y YCTHBIE OTBETHI C OIIOPOM

Ha nHpopMaIuio U3 yueOHUKa U
CIIPaBOYHBIX MAaTEPUAIIOB, TPAMOTHO
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Obopyoosanue  yemmpa  «Touka  pocmay,
npuMensemMoe Ha YPOKAX XUMUU!

ughposas nabopamopus no xumuu RELEON
Habop OI' D no xumuu

Boiuucnenus:
C UCIIOJIb30BAHUEM MMOHATHUS «MacCCOBas

J0JIs1 BEMICCTBA B paCTBOPCH

MCTIOJIb30BATh U3YYECHHBIN TTOHSITUNHBIN
arnmapar Kypca XUMuu
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2.4

OCHOBHBIE KJIACCHI
HEOPTraHUYICCKUX
COEIMHEHUN

11

Krnaccudukanus HeopraHuyeckux
coenunenuid. Okcunpl. Knaccudukarms
OKCHUJIOB: cojieo0pa3yronire (OCHOBHbIE,
KHCJIOTHBIE, aM(POTEPHBIE) U
HecosieoOpasyronue. Homenkmnarypa
OKCUJI0B. PU3NYECKHE U XUMUYECKHE
CBOMCTBA OKCUIOB. [lonyuenune okcuaos.

OcHoBanusi. Knaccudukaiiust oOCHOBaHUM:

IETOYN U HEPACTBOPUMBIE OCHOBAHHS.
HomenknaTtypa ocHoBanmi1. ®u3nyeckue
Y XMMHUYECKUE CBOMCTBA OCHOBAaHUM.
[lonydeHne OCHOBaHMM.

Kucnotsl. Knaccudukanus KUcior.
Homenknatypa kucimot. Pusndeckue
Y XMMUYECKUE CBOMCTBA KUCIOT. Psin
aktuBHOCTH MetaiuioB H.H. bekerona.
ITomy4yeHune KucIor.

Comu. Homenknartypa conen.
PuU3NYECKNe 1 XUMUYECKHE CBOMCTBA
conent. [loyuenue conen.
['eneTnyeckas CBsI3b MEXKY KilacCaMU
HEOPraHUYECKUX COCIUHEHUM.
Xumuueckuii IKCnepumenm:
Jlemoncmpayuu:

Knaccudumuporars nzydaemolie
BEILIECTBA 10 COCTABY U CBOMCTBAM.
Cocrapnsatb HOpMyJIbl OKCHIOB, KUCTIOT,
OCHOBAaHMH, COJICH M Ha3bIBaTh UX

10 MEXTYHAapPOIHON HOMEHKIIATypE.
[Iporno3upoBaTh CBOMCTBA BEIIECTB

Ha OCHOBE OOIIMX XUMUYECKHUX CBOMCTB
U3YYEHHBIX KJIACCOB/TPYII BEIIECTB,

K KOTOPBIM OHH OTHOCSITCSL.

CocTaBisATh MOJIEKYJISIPHBIE YPABHEHHUS
peaKuui, MIUTFOCTPUPYIOLINX
XUMUYECKUE CBOMCTBA U CIIOCOOBI
MOJTyYEHHUSI BEIIECTB U3yUYECHHBIX
KJIACCOB/TPYIIII, a TAKkKe
NOJITBEPKAAIOIINX T€HETHUECKYIO
B3aUMOCBSI3b MEXKIY HUMH.
[Tpon3BOAUTE BHIYUCICHUS

110 YPABHEHUSIM XUMHUYECKUX PEaKIIHil.
[InaHnnpoBaTh U OCYIIECTBIATH

Ha MPAKTUKE XUMUUYECKHUE
AKCIIEPUMEHTHI, POBOIUTH HAOIOACHMS,
JieaTh BBIBOJIBI 110 PE3yJIbTaTaM
AKCIIEPUMEHTA IPU NPOBEACHUU
71a00pPaTOPHBIX OMBITOB M MPAKTHYECKUX
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OO0pasipl HEOPTaHUYECKUX BEIIECTB
Pa3JIMYHBIX KJIACCOB.

OMBIThI, WTIOCTPUPYIOIINE XUMUUECKUE
CBOMCTBA KJIACCOB HEOPTaHUYECKUX
BEILIECTB.

JlabopamopHvie onvimoi

Onpenenenue pacTBOPOB KUCIOT U
1IEJI0YEH C TOMOIIBIO UHIUKATOPOB.
N3ydyeHne B3auMOAEHCTBUS KACIIOT

C METaJUIAMU, PEAKIUI HEUTpATIU3alUH.
B3anmonenicTBue pactBopa cepHON
KUCIOTHI ¢ okcugoM Menu (II).
ITomy4yeHne HEpaCTBOPUMBIX OCHOBAHUU.
BriTecHeHue 0IHOTO MeTaJlJ1a APYTUM
13 pacTBOpa COJIH.

IIpakmuueckas paboma

No 6. Pemienue skcriepuMeHTAIbHBIX
3a/1a4 1o teMe «BaxkHenmme Kiacchl
HEOPTaHUYECKUX COEAUHEHUID.
Buiuucnenus:

[0 YPaBHEHUSIM XUMUYECKON PEaKIIUU:
KOJIMYECTBa BEIIECTBA, 00bEMA, MaCChI
110 U3BECTHOMY KOJIMYECTBY BEIIECTBA,
00BbEMY, Macce peareHTOB Win
MPOJYKTOB PEAKIIUU

pabor.

Crnenosars npaBuiiam 0e30macHoOM
paboThI B TabopaTopuu

IIPU UCIIOJIH30BAHUU XUMHUECKOU
MOCY/Ibl U 000PYIOBAHMUSI.
BricTpauBath pa3BépHyThIC TUCEMEHHBIE
U YCTHBIE OTBETHI C OIIOPOI

Ha uHGOPMAIIUIO U3 YUCOHHKA U
CIPaBOYHBIX MAaTEPHAIIOB, TPAMOTHO
VCIIOJIb30BaTh U3YYEHHBIN OHATUNHBIN
anmapar Kypca XuMuu

Wroro no pazgeny:
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Pa3nea 3. [lepuoanuecknii 3axoH u [lepuoaunyeckas cucrema xumuieckux 3iemeHToB JI. U. MenneseeBa. CTpoenne
aToOMOB. XMMHUYeCKasA CBA3b. OKMCIUTEIbHO-BOCCTAHOBUTE/IbHbIC PEAKIMHU

3.1 | Ilepuoanyeckuii
3aKOH U
[lepunoanueckas
cucTeMa
XUMHYECKHX
3JIEMECHTOB

Crpoenune aTroma

. . Menneneena.

7

[IepBble MONBITKU KIacCUPUKALIIU
XUMHUYECKUX 3JIEMEHTOB. [loHsATHE

O rpynmnax CXOJHBIX 3JIEMEHTOB
(LLIETTOYHBIE U HIEIIOYHO3EMENbHbBIE
MeETaJlIbl, TaJOTeHbl, HHEPTHBIC Ta3bl).
DneMeHThI, KOTOpble 00pa3yIoT
am(pOoTepHbIE OKCUIBI U TUAPOKCHUJIBI.
[lepnognuecknii 3akoH. [leprnonnueckas
CUCTEMA XUMHUYECKHUX JIEMEHTOB

J.N. MenneneeBa. KopoTkonepuoanas u
JUTMHHOTIEpUOAHAS (hOPMBI
[leprnonyeckoi CUCTEMBI XUMUYECKHUX
anemenToB [[.M. Menneneena. [leproabl
v rpynibl. PU3NYECKU CMBICTT
MOPSIIKOBOTO HOMEPA, HOMEPOB NEPHOJIa
Y TPYIIIBI 3JIEMEHTA.

Ctpoenue aroMoB. CocTaB aTOMHBIX
snaep. M3otonbl. DnekTpoHbl. CTpoeHue
AJIIEKTPOHHBIX 000JI0YEK aTOMOB MEPBBIX
20 XMMUYECKUX DJIEMEHTOB
ITeprnoauueckoit CUCTEMBI

.. Menneneesa. XapakrepucTuka
XUMHUYECKOTO 3JIEMEHTA

I10 €10 I0JI0KeHUI0 B [leproanueckoi
cucteme J1.11. Menaeneena.
3aKOHOMEPHOCTH U3MEHEHHUS paJunyca

PackppiBaTh CMBICT IEPUOAUIECKOTO
3aKOHa.

OmnuckIBaTh CTpOEHUE TAOTUIIBI
«lIlepuomnueckas cucreMa XUMUYECKUX
anemeHToB .M. MenpaeneeBay.
MonenupoBaTh CTpPOCHUE aTOMA,
SHEPreTUYECKUX YPOBHEN U OAYPOBHEN
IIPY TTIOMOIIM PUCYHKOB, 3JIEKTPOHHBIX
KOH(MUTYpalUii U 3JEKTPOHHO-
rpaduueckux Gopmyi.

[losicHATh (pU3MYECKUA CMBICI
MIOPSAAKOBOIO HOMEpPA, HOMEPOB IIEpUOIa
Y TPYMIIBI SJIEMEHTA.

XapakTepu30BaTh XUMUYECKUE FIIEMEHTHI
MEPBBIX TPEX MEPUOJIOB, KAJIAM, KAJIbLIUH
Y UX COCIMHEHUS 10 MOJIOKEHUIO

B [lepuonnueckou cucreme

JI.1. Menpaeneena.

OOBsACHATH 001THE 3aKOHOMEPHOCTH

B U3MEHECHUU CBOVMCTB XUMUYECKUX
3JIEMEHTOB (U3MEHEHHE PAJInYCOB
aTOMOB, JIEKTPOOTPULIATEIBHOCTH,
BAJICHTHOCTH) U UX COCAUHEHUM

B IIpejiesiaX MaJIbIX EPUOOB U TJIABHBIX
NOATPYNII C YYETOM CTPOEHHUS UX
aTOMOB;
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aTOMOB XMMUYECKHX 3JIEMEHTOB,
METAJUIMYECKUX U HEMETAIIINYECKUX
CBOICTB 10 TpyIaM U MepuoaaM.
3nauenue [lepuoauueckoro 3akoHa u
ITeproan4ecKkoi CUCTEMbI XUMUUECKHUX
AJIEMEHTOB ISl PA3BUTHUS HAYKU U
npaktuku. .. MenzaeneeB — yu€Hbli U
rpa)XJaHVH.
Xumuueckuii IKcnepumenm:
Jlemoncmpayuu:
B3auMmopericTBre ruIpoKcuaa [IMHKA
C paCTBOpPaMH KHUCJIOT U IIEI0YEH.
MoaenupoBaHue CTpOCHUST MOJIEKYJT
IIPY IIOMOILU PUCYHKOB, MOJIEIIEH,
AIIEKTPOHHBIX U CTPYKTYPHBIX (HOPMYIIL.
Ta6nuna «llepuonnaeckas cucrema
XUMHYECKUX JIEMEHTOB
J.1. MenneneeBay.
JlabopamopHvie onvimoi
O3zHakomiieHHE ¢ 00pa3IaMyi METaIOB U
HEMETAIIJIOB
Obopyoosanue  yeuwmpa  «Touka  pocmay,
NPUMEHRAEMOE HA YPOKAX XUMUU.

{ugpposas nrabopamopus no xumuu RELEON
Hab6op OI' D no xumuu

Y4acTBOBaTh B COBMECTHOM paboTe

B IIap€ WJIN IpyIIIe.

BricTpanBath pa3BEépHyThIE TUCHbMEHHbBIE
Y YCTHBIE OTBETHI C OIIOPOH

Ha UH(pOpMaLMIO U3 yueOHUKA U IPYTHX
UCTOYHHUKOB, B TOM uncie NHTepHera
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3.2

XHUMHUYeCKas CBA3b.
OKHUCIUTEIIBHO-
BOCCTAHOBUTECIILHBIE
peaKuuun

Xumuueckas cBa3b. KoBasieHTHas
(ToJisipHAst ¥ HETMOJISIPHAS) CBSI3b.
DNEKTPOOTPUIIATEIPHOCTh XMMHUYECKUX
aneMeHTOB. MoHHas cBs3b. CTeneHb
okucieHusi. OKUCIUTENbHO-
BOCCTAaHOBUTENIbHBIC peakiuu. [Iporeccs

PackpbIBaTh CMBICI U3y4aeMbIX OHATUH.
Onpenenars BUJI XUMHUYECKOU CBSI3U

B COCIUHEHUH.

MoienpoBaTh CTPOCHUE MOJIEKYII

IIPY TIOMOIIM PUCYHKOB, MOJIEJIEH,
AJIEKTPOHHBIX U CTPYKTYPHBIX (pOpMy:I.
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OKHUCJICHHSI 1 BOCCTAHOBJICHHUSI.
OKHUCIUTENN U BOCCTAHOBUTENH.
XUMUYECKHUI SKCIIEPUMEHT: U3yUCHUE
00pa3IioB BEIIECTB METAJIIIOB H
HEMETAJIOB, B3aUMO/JICHCTBUE
TUAPOKCHUA [ITHKA C PACTBOPaMU KUCJIOT
Y 1IEJ0YEH, TPOBEJCHUE OIBITOB,
WJUTIOCTPUPYIOIIUX TPUMEPHI
OKHCIUTEIbHO-BOCCTAHOBUTEIBHBIX
peakiuii (ropeHue, peakiuu
Pa3JIOKEHUsI, COCTUHCHUS ).
Xumuueckuii IKCnepumenm:
Jlemoncmpayuu:
OMBITHI, WIUTIOCTPUPYIOLINE TPUMEPHI
OKHCIIUTEIbHO-BOCCTAHOBUTEIbHBIX
peakiuit (ropeHue, peakiuu
Pa3NOKEHHUSI, COSTMHEHUS)
Obopyoosanue  yeumpa  «Touka
NPUMEHAEMOE HA YPOKAX XUMUU.®

ugposas nabopamopus no xumuu RELEON
Hab6op OI' D no xumuu

pocmay,

Hcnonb30BaTh XUMUYECKYHO CUMBOJIUKY
JUTSL COCTaBIIeHUs (POPMYIT BEILIECTB,
AJIEKTPOHHOIO OalaHca peakivii.
Ornpenensitb CTENEHb OKUCICHUS aTOMOB
XUMUYECKUX 3JIEMEHTOB 10 (opMyiam U
COCTaBIIATH (OPMYJIbI OMHAPHBIX
COEAMHEHUM 10 CTETIEHU OKUCIICHUS
aTOMOB XMMUYECKHUX JIEMEHTOB.
Onpenensite OKUCIUTEND U
BOCCTAHOBUTENB. PaccTaBisaTh
KOA(PPULIMEHTHI B cXeMaX MPOCThIX
OKHCIIUTEIbHO-BOCCTAHOBUTEIBHBIX
PEAKLIMI METOJIOM JIEKTPOHHOTO
Oananca.

Habnronath XUMHUYECKHE OMBITHI

10 IUIaHy, aHAJTU3UPOBATH U JIETATh
BBIBO/IBI.

Ucnons3zoate UKT miist coznanus
MOJIEJIEN, TTIOATOTOBKH MPE3EHTALINM,
JOKJIAJIOB IO TEME.

BricTpanBaTh pa3BEpHYThIE TUCHbMEHHBIE
Y YCTHBIE OTBETHI C OIIOPOM Ha
UHPOPMAIUIO U3 yUeOHHUKA U IPYTHX
VMCTOYHUKOB, B TOM uucie MHTepHera

Wroro o pazaeny 15
PesepBHOE Bpems 3
OBIIEE YMCJIO YACOB 68
[10 ITPOI'PAMME
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9 KUIACC

Ne
/o

Haumenosanue
pa3aenoB U TEM
y4eOHOTO0 MpeMeTa

KommuectBo
4acoB

Conepxanue o0yueHus

OcHOBHBIE BUJIBI JESATEIHHOCTH
00yYarommXxcs

Pa3Ile.]1 1. BemeCTBO U XUMHYICCKHE PCaKIIUN

1.1

[loBTOpEeHue n
yriayOsieHue 3HaHun
OCHOBHBIX pa3/IeioB
Kypca 8 kiracca

5

[lepnonnueckuii 3akoH. [leproanueckas
CHCTEMa XMMHUYECKHUX DJICMCHTOB

J.1. Menneneea. CTpoeHHE aTOMOB.
3aKOHOMEPHOCTH B U3MEHEHUM CBOMCTB
XAMHUYECKHUX DJIEMEHTOB IIEPBBIX TPEX
MEPHUOJIOB, KAJIHS, KATBIUS U UX
COE€IMHECHHUU B COOTBETCTBUU

C TIOJIOKEHUEM DJIEMEHTOB

B [lepnoanyeckol cucteMe U CTpOEHUEM
HX aTOMOB.

CtpoeHue BelecTBa: BUIbl XUMUUECKOU
CBsI3U. THITBI KPUCTAJUTMYECKUX
pPEUIETOK, 3aBUCUMOCTh CBOWCTB
BEIIIECTBA OT TUIA KPUCTAIIINYECKON
PEIIETKY U BUIA XUMUYECKOMN CBA3U.
Knaccudukanus u HomeHKIaTypa
HEOPraHWYECKUX BEIIECTB. XUMHYECKHE
CBOMCTBA BEIIIECTB, OTHOCSIIUXCS

K PA3JIMYHBIM KJacCcaM HEOPTraHUYECKUX
COCJIMHEHMI, T€HETUYECKasl CBS3b
HEOPTaHUYECKUX BEIIECTB.

XapakTepu30BaTh XUMHUYECKHUE JIEMEHTHI
MIEPBBIX TPEX NEPUOJOB, KA U KaJIbLIUA
I10 UX I0JI0kKeHuto B [lepuoanueckon
cucteme /1. . Mennaeneena.
KnaccuduumpoBath 1 Ha3bIBAThH
HEOPraHUYECKHUE BEIIECTBA N3YUYECHHBIX
KJIACCOB.

OmnuceIBaTh 00IIME XUMUYECKUE
CBOIMCTBA BEILIECTB PA3JIMYHBIX KIACCOB,
MOJATBEPKAATh CBOMCTBA MPUMEpPAMU
MOJIEKYJISIPHBIX YPAaBHEHUN XUMUYECKUX
pEaKIMH.

Onpenensate BUJ XUMUYECKOHN CBSI3U U
TUI KPUCTAJUIMYECKOU PEILIETKU
BEILIECTBA.

[Tporuo3npoBaTh CBOMCTBA BEIIECTB

B 3aBUCHMOCTH OT UX CTPOCHUS.
BricTtpauBaTh pa3BEpHYTHIEC IUCbMEHHBIE
Y YCTHBIE OTBETHI C OIIOPOH

Ha nHpopMaIio U3 yueOHUKa U
CIIPaBOYHBIX MATEPUATIOB, TPAMOTHO
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Xumuyeckuii IKcnepumenm:
Jlemoncmpayuu:

03HAKOMJICHHE C MOJICTIIMU
KPUCTALTNYECKUX PEIIETOK
HEOPraHMYECKHUX BEIECTB — METAJLJIOB
U HeMeTaJlyIoB (TpaduTa u aiMasza),
CJIO’KHBIX BEIIECTB (XJIOpHIa HATPHUS)

WCIIOJIb30BaTh U3YYCHHBIN ITOHATUMHBIN
armapar Kypca XuMuu

1.2

OcHOBHBIE
3aKOHOMEPHOCTH
XAMHAYCCKHAX
peakiui

Krnaccudukanus XuMHUUECKUX peaklui
10 Pa3JIMYHBIM MPU3HAKAM (TI0 YUCIY U
COCTaBY Y4YaCTBYIOIIUX B PEAKIINU
BELIECTB, N0 TEIJIOBOMY 3P (DEKTY,

10 U3BMEHEHUIO CTENIEHEN OKUCIICHHUS
XUMUYECKUX 3JIEMEHTOB,

0 00PaTUMOCTH, TI0 YYACTHIO
KaTajn3aropa). JK30- U
SHAOTEPMUYECKUE PEAKLINH,
TEPMOXUMHUYECKHE YPABHEHMUS.
[ToHATHE O CKOPOCTH XUMUYECKON
peakuuu. [TonsiTue 06 0OpaTUMBbIX

U HEOOPATUMBIX XUMHUYECKUX PEAKITUSX.
IToHsATHE O TOMOTE€HHBIX U FE€TEPOre€HHBIX
peakuusx. [lonstue o karanuse.
[ToHsiTHE O XUMUYECKOM PABHOBECHH.
@DakTOpPHI, BIUAIOLIME HA CKOPOCTH
XUMUYECKOMN PEaKIMH U MOJI0KEHNE
XUMHUYECKOTO PABHOBECHS.
OKHCIINTENEHO-BOCCTAHOBUTEIILHBIE

PackpbIBaTh CMBIC]T U3y4aeMbIX MOHATHN
Y IPUMEHSITh TH MOHSITHUS MIPU OMTUCAHUU
CBOMCTB BEIIECTB U UX IIPEBPAILICHUM.
KiaccugunmpoBath XUMUYECKHE
PEaKIUU 0 Pa3IUYHBIM MPU3HAKAM.

VY craHaBiaMBaTh 3aBUCUMOCTh CKOPOCTH
XUMHYECKOUN pEeaKIuu OT Pa3InyHbIX
(bakTopoB.

[Iporao3upoBaTh BO3MOKHOCTH
MPOTEKAHUS XUMUYECKUX MPEBpaIeHUN
B PA3JIMYHBIX YCIOBUSIX.

Onpenenste OKUCIUTEND U
BoccTaHoBuTeb B OBP.

CocTaBisTh 2JICKTPOHHBIN OaaHC
peaKIum.

[Tpou3BOAUTE BBIYUCIICHUS

110 XUMHYECKHUM YPaBHECHHUSIM.
YyacTBOBaTh B COBMECTHOM padboTe

B I1ape WJIU TPYIIIeE.

BricTpanBaTh pa3BEPHYThIE TUCHbMEHHBIE
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pEeaKLMH, FIEKTPOHHBIN OanaHc
OKHCJIUTEIBHO-BOCCTAHOBUTEIBHOM
peakuuu. CocTaBieHHE ypaBHEHHI
OKHUCJIUTEIBHO-BOCCTAHOBUTEIBHBIX
peaKLMii ¢ UCTIOIb30BaHUEM METO/A
AIIEKTPOHHOTO OaiaHca.
Xumuueckuii IKcnepumenm:
Jlemoncmpayuu:
HccnenoBanue 3aBUCUMOCTH CKOPOCTH
XUMHUYECKON pEaKklMy OT BO3IEUCTBUSA
pa3IMYHbIX (PaKTOPOB.
OMBITHI, WITIOCTPUPYIOIIHE TPUMEPHI
OKHUCJIUTEIBHO-BOCCTAHOBUTEIBHBIX
peakuuii (ropeHue, peakuuu
Pa3JIOXKEHHUSI, COETUHEHUS ).
Buviuucnenus:
KOJINYECTBA BEILIECTBA, 00bEMA 1 MACCHI
pEareHToB WM IPOIYKTOB IO
YPaBHEHUSM XUMUYECKUX PEAKIIMMA
Obopyoosanue  yenmpa  «Touka  pocmay,
NPUMEHAEMOE HA YPOKAX XUMUU.'

ugpposas nabopamopus no xumuu RELEON
Hab6op OI' D no xumuu

Y YCTHBIE OTBETHI C OIIOPOU

Ha MHPOPMAIUIO U3 yUYeOHHKA U
CIPABOYHBIX MATEPUAJIOB, IPAMOTHO
WCIIOJIb30BaTh N3yYECHHBIA MOHATUMHBIN
amnrapar Kypca XuMuu
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1.3

DNEKTPOIUTHYECKAS
JIMCCOITHAITNS.
XHUMHUYECKUEC
peaKuuu

B pacTBOpax

Teopus 2NEKTPOIIUTUIECKON
JUCCOIUAIINH. DJIEKTPOTIUTHI U
HEIJICKTPOJIUTHI. KaTHOHBI, aHHOHBI.
MexaHu3M JUCCOIMAIMH BEIIECTB

C pPa3IMYHBIMH BUAAMH XUMHUYECKOU
cBs3u. CreneHs auccormanuu. CUIbHBIE
U c1a0bIe DJICKTPOIUTHI.

Peakninu nonnoro ooMeHa. Y cioBus

PackpbIBaTh CMBICI U3y4aeMbIX TOHATHH,
a TaKX€ CMBICII TEOPUH
AIEKTPOJUTUYECKON TUCCOIUALINY.
OOBSACHITH TPUIUHBI
3JIEKTPONPOBOJHOCTH BOJHBIX pACTBOPOB
BEILIECTB, pa3auyaTh CIa0bIe U CHIIbHBIC
3JIEKTPOJIUTHI.

CocTaBIATh ypaBHEHUS TUCCOLIMALINHT
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POTEKaHUS peaKuii HOHHOTO OOMEHa,
TIOJIHBIE Y COKPAIIEHHBIE HOHHBIC
ypaBHeHUs peakiuid. CBOMCTBa KUCIIOT,
OCHOBAHHWH U COJIEM B CBETE
IpeICTaBICHUN 00 JEKTPOIUTUYECKON
nucconuanv. KauecTtBeHHbIE peaknu
Ha WoHbI. [loHsATHE O THAPOIU3E CONEN.
Xumuueckuii IKcnepumenm:
Jlemoncmpayuu:

HccnenoBanue 35€KTpONPOBOJHOCTH
pacTBOPOB BEIIECTB, IIpoliecca
JUCCOIMAIIMY KUCIIOT, IIeJI0Yei

U coJiei (BO3MOYKHO UCIIOJIb30BaHUE
BHJICOMATEPUAJIOB).

OnbITEI, WUTIOCTPUPYIOIINUE TPU3HAKU
IPOTEKaHUs peakIMil HOHHOTO OOMeHa
(oOpa3oBanue ocajika, BbIJICJICHUE rasa,
00pa3oBaHUE BO/IBI).

Pacnio3HaBanue HEOPraHMYECKUX
BEILIECTB C MOMOIIBI0 KAYECTBEHHBIX
peakiuii Ha UOHBI.

JlabopamopHmuwiti onvim:

N3ydenune npu3HaKoB MPOTEKAHUS
peakIuyu HOHHOTO 0OMEHa B pacTBOpax
AIEKTPOTUTOB (C 0Opa30BaHUEM OCAJIKA,
BBIICJICHUEM Ta3a, 00pa30BaHUEM BOJIbI).
IIpakmuuecxas paboma.

KHUCJIOT, IIEJI0YEH U COJICH, MOJIHBIC U
COKpalIEHHbIC HOHHBIE YPaBHEHUS
XUMUYECKUX PEAKINi HOHHOTO OOMEHa,
KpaTKHE NOHHBIEC YPABHEHHUS MPOCTHIX
peakui TUAPOJIN3a COJIEH.
XapakTepu3oBaTh O0IINE XUMUUYECKHE
CBOICTBA BEIIECTB PA3JIMYHBIX KIACCOB
Ha OCHOBE TEOPHUH AIEKTPOJIUTHIECKON
JIMCCOLMALINY; TIOATBEPKIATH CBOMCTBA
MIPUMEPAMH MOJIEKYJISIPHBIX U MOHHBIX
YPAaBHEHUN XUMUYECKHUX PEAKIIHM.
Pemiats sSKCriepuMeHTAIbHBIC 3a1a4U

10 TEME.

[InaHupoBaTh U OCYIIECTBIISATH

Ha MPAKTUKE XUMHUYECKHUE
HKCIIEPUMEHTHI, TPOBOJIUTH HAOIIIOICHHSI,
JIeTIaTh BBIBOJIBI IO pe3yJibTaTam
AKCIEPUMEHTA MPU MPOBECHUH
7a00PATOPHBIX OMBITOB U MPAKTUYECKUX
pabor.

CrnenoBath npaBuiaM 0€30MMacHOM
paboThI B 1a0OPATOPUH TIPU
MCIIOJIb30BaHUN XUMUYECKOU MOCYbI U
000opyoBaHUs.

[TpoBOANTH BHIYUCIIEHUS 10 XUMUYECKUM
YPaBHEHHUSIM.

VY4acTBOBaTH B COBMECTHOM paboTe
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Ne 1. Pemienue sxcriepuMeHTaIbHBIX
3aJ1a4 110 TEME.
Buiuucnenus:

I10 YPaBHCHUAM XUMHUUCCKUX peaKI_[I/Iﬁ
Obopyoosanue  yenmpa  «Touka  pocmay,

npuUMeHsieMoe Ha YPOKAX XUMUU!
{ugpposas nabopamopus no xumuu RELEON
Hab6op OI' 3 no xumuu

B [1Ap€ WJIH TPYIIIIE.
BricTpauBaTh pa3BEpHYTHIC TUCbMEHHBIE
Y YCTHBIE OTBETHI C OMIOPOM

Ha MHGOPMAIIHIO U3 yUeOHUKA U JPYTUX
HMCTOYHUKOB MH(GOPMAIINH, B TOM YHCIIC
HNutepnera

Hroro no pazuneny

17

Pa3znen 2. HeMeTa/ls1bl M MX COeTMHEHHUS
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2.1

OOmas
XapaKTEPUCTUKA
XUMHUYECKHUX
2JIEMECHTOB
VIIA-rpynmnst.
I"'anorensl

OO6mu1ast xapakTepUCTUKA raJOreHOB.
Oco0EeHHOCTH CTPOCHHUS aTOMOB,
XapaKTEPHBIE CTETIEHU OKUCIICHHUS.
Crtpoenue u pu3nIecKre CBOUCTBA
IIPOCTBIX BELIECTB — FaJIOTE€HOB.
XUMHUYECKHE CBOMCTBA HA IPUMEPE
XJiopa (B3auMOJICUCTBHE C METAJNIAMU,
HEeMeTaJllIaMH, I1eJI0YaMu).
XnopoBogopoa. ConsiHast KUCIOTA,
XUMHYECKUE CBOMCTBA, MOJIyYEHUE,
IpuMeHeHue. JlencTBue xiaopa u
XJOPOBOJIOPOJa HA OPTaHU3M YEJIOBEKA.
Baxueitmme xJ10puibl ¥ UX HAXO0KICHUAE
B MIPUPOJIE.

Xumuueckuii IKcnepumenm:
Jlemoncmpayuu:

OmnbITH, OTpaxkaromme Gu3nIecKue u
XMMHUYECKUE CBOMCTBA TAJIOTEHOB U UX
coeAMHEHU (BO3MOKHO UCIIOIb30BaHUE

OOBSACHTH 00IITHE 3aKOHOMEPHOCTH

B UI3MCHCHUH CBOMCTB HEMETAIIJIOB M UX
COEJIMHEHUI B Mpeiesiax MajlblxX
MEPUOJIOB U TJIABHBIX MOATPYIII
[Tepuonnyueckoi CUCTEMBI XUMUYECKHIX
DJIEMEHTOB C YYETOM CTPOCHUSA UX
aTOMOB.

XapakTepu3oBaTh PU3NYECKUE U
XUMHUYECKHE CBOMCTBA MPOCTHIX BEIICCTB
raJIOreHOB (Ha IPUMEPE XJI0pa) U
CJIOKHBIX BEILECTB (XJIOPOBOOPO/IA,
XJIOpUJa HATPHs), CIOCOOBI UX
MOJTyYCHUS, IPUMCHCHHE W 3HAUCHHC

B IIPUPOJIE U KU3HU YETIOBEKA.
OnpenensaTs XJIOPUA-UOHBI B PACTBOPE.
[InanupoBaTh U OCYIIECTBIISTH

Ha TIPAKTUKE XUMUYECKUE
HKCIIEPUMEHTHI, POBOJIUTH HAOIIOACHHS,
JIeaTh BBIBOJIBI 1O pe3yiIbTaTaM
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BUJICOMATEPUAJIOB).

O3HakomiieHHe ¢ 00pa3uaMy XJIOPHUIOB

(raJIoreHuI0B).

JlabopamopHhuwiii onvim:

N3ydenune CBOMCTB CONSTHON KHCIIOTHI.

[IpoBeneHne KaueCTBEHHBIX PEAKIINI

Ha XJIOPUI-UOHBI.

lIpaxmuueckas paboma

Ne 2: TlonydeHue CONITHON KUCIIOTHI,

W3y4YEHUE €€ CBOKCTB.

Buiuucnenus:

110 YpaBHEHUSIM XUMUYECKUX PEaKITUH,

€CJIM OJIMH M3 PEareHTOB JI1aH B N30bITKE
Obopyoosanue  yewmpa  «Touka  pocmay,
NPUMEHAEMOE HA YPOKAX XUMUU.

ugposas nabopamopus no xumuu RELEON
Habop OI'D no xumuu

HKCIIEPUMEHTA MIPU MPOBEJCHUU
7a00pPaTOPHBIX OMBITOB M MPAKTHYECKUX
paborT.

CnenoBathb npaBuiiaM 0e30MmacHON
paboTHI B TabOpaTopuu

IIPH UCTIOIB30BaHUN XUMUYECKOM
MOCY/Abl U 000PYAOBaHUS.

BricTpanBaTh pa3BEpHYTHIE MUCbMEHHBIE
Y YCTHBIE OTBETHI C OIIOPOM

Ha UHQpOpMAIIUIO U3 yueOHUKA U
CIPABOYHBIX MAaTEPUAJIOB, FPAMOTHO
WCIIOJIb30BaTh U3YYEHHBIN TOHATHHBINA
anmapar Kypca XUMHH

46




2.2

OoO6mas
XapaKTEePUCTUKA
XUMHYECKUX
3JIEMECHTOB
VIA-rpynmnsi. Cepa
U €€ CoOeIUHEHUA

OO6m1ast xapakTepuCTHKA 3JIEMEHTOB
VIA-rpynmnel. OcoO€HHOCTH CTPOSHUS
aTOMOB, XapaKTEPHbIE CTEIICHU
OKHUCJICHHUS.

Ctpoenue u puznyecKue CBOMCTBa
IIPOCTHIX BEIIECTB — KUCIOPOJa U CEPHI.
AoTporHbie MOIU(MUKAIIUN KUCIOPO1a
U cepbl. XUMUYECKHUE CBOMCTBA CEPHI.
CepoBo10po/1, CTpOCHHE, PU3NUECKUE U
XMMHUYECKUE CBOMCTBA.

OKcupl cephl Kak MpeICTaBUTENN
KHCJIOTHBIX OKCHJIOB.

CepHas kuciota, puznyeckue u
XUMUYECKHE CBOMCTBA (00IIHE KaK

OOBACHATD 00I1IME 3aKOHOMEPHOCTH

B U3MEHEHHNH CBOMCTB 3JIEMEHTOB
VIA-rpynnel 1 UX COEIMHEHUH C YYETOM
CTPOEHUS UX aTOMOB.
XapakTepuzoBaTh (PU3NYECKUE U
XUMHYECKUE CBOMCTBA MPOCTOTO
BEILIECTBA CEPBI U €€ COCTMHEHUM
(cepoBoIOpO/Ia, OKCUIOB CEPBI, CEPHON
KHUCJIOTHI, CYJIb(aTOB), CIOCOOBI UX
MOJTYy4Y€HHUsI, IPUMEHEHUE U 3HAUCHUE

B MPUPOJE U )KU3HU YETIOBEKA.
Onpenensars HaTUYKE CYJIb(PaT-uHOHOB
B PacTBOpE.

OOBICHATH CYIITHOCTh KOJIOTHUECKUX
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MPEACTABUTEIIS KJIAacca KUCIOT U
cnerupuaeckre). XuMUYECKUE PEAKITUH,
JeXKalue B OCHOBE MPOMBIIIICHHOTO
croco0a MoJy4YeHUs CEPHOM KUCIIOTHI.
[Ipumenenue. Conu cepHOM KHCIIOTHI,
KadeCTBEHHAs PeaKIlus Ha CyIb(haT-uoH.
Haxoxnenue cepsl U €€ coeiMHEHUN

B IPUPOJIe. XMMHUECKOE 3arpsi3HEHUE
OKPYXKaroLIEH Cpeibl COCTUHEHUAMU
cephl (KUCIOTHBIE J0XK/IHU, 3arpsi3HEHUE
BO3/lyXa U BOJOEMOB), CITIOCOOBI €T0
MpeOoTBpAICHUS.

Xumuueckuii IKCnepumenm:
Jlemoncmpayuu:

O3HakomiieHHE ¢ 00pa3liaMH Cephl U e€
COCTMHEHUSIMU (BO3MOYKHO
UCIIOJIb30BaHUE BUJIEOMATEPUAIIOB).
Habmtonenue nporecca 00yriuBaHus
caxapa noJi 1eCTBUEM
KOHIIEHTPUPOBAHHOM CEPHOM KUCIIOTHI.
JlabopamopHvie onvimol:

N3yyeHne XuMU4eCKUX CBOMCTB
paz0aBIECHHON CEPHON KUCIIOTHI.
[IpoBeneHre Ka4EeCTBEHHOM peakluK Ha
cynbdaT-uoH u HabII0ICHUE TPU3HAKA
€€ POTEKaAHU

po0JieM, CBSI3aHHBIX C epepaboTKON
COCIMHEHUN CEPBI.

[ImaHupOBaTH U OCYILLIECTBIISITH

Ha MPAKTUKE XUMHUYECKHUE
HKCIIEPUMEHTHI, TPOBOJIUTH HAOIIIOICHHS],
JIETIaTh BBIBOJIBI IO pE3yJIbTaTaM
AKCTIIEPUMEHTA.

CrnenoBathb npaBuiiaM 0e30MmacHON
paboThI B J1abOpaTopuu

MIPU UCIIOJIb30BAHUU XUMUYECKON
MOCY/IbI U 000PYI0BAHUS.

[Ipon3BOANTE BBIYUCICHUS

10 XUMHYECKUM YPaBHECHHSIM.
Hcnonb30BaTh MpHU BHITIOJTHEHUT
y4eOHBIX 3alaHUN TEKCThl yU4eOHUKa,
CIIPaBOYHBIE MaTEPHUAIbI
(ITeprognveckyro CUCTEMY XUMUUYECKHUX
sanemenToB /. . MenneneeBa, Tabnuiry
PacTBOPUMOCTH KUCJIOT, OCHOBaHUN U
COJIEN B BOJE, JJIEKTPOXUMUYECKUH Pl
HaIpsKEHU METasioB).

Hcnonb30BaTh MpHU BBIMOJIHEHUH
y4eOHBIX 3aJaHUM U B MPOIECCe
HCCIIeIOBATENbCKOM eI TEIbHOCTH
Hay4YHO-TIOMYJISIPHYIO JIUTEPATYPY
XUMHYECKOTO COJIEPKAHUS, CIIPABOYHBIE
Marepuaibl, pecypcel IHTEpHETA
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2.3

Oobmas
XapaKTepUCTUKA
XUMHUYECKUX
JJIEMEHTOB
VA-rpynisl.

A3ort, hocdop u ux
COEIMHEHHUS

OO6m1ast xapakTepuCTHKa 3JIEMEHTOB
VA-rpynmbl. Oco0eHHOCTH CTPOCHHUS
aTOMOB, XapaKTEepHbIEC CTENEHU
OKHUCJICHHUS.

A30T, pacnpocTpaHeHHe B IPUPOJIE,
bu3nUecKre U XUMUYECKUE CBOMCTRA.
Kpyrosoport a3ora B mpupoze.
AMMUak, ero (U3NYECKUe U XUMUYECKUE
CBOMCTBA, OJyYEHHE U TPUMEHEHUE.
Conmn ammonus, UX (PU3UUECKUE U
XUMUYECKUE CBOMCTBA, TPUMEHECHHUE.
KauectBenHnas peaxius Ha HOHbBI
aMMOHUSI.

A30THas KMCJI0Ta, €€ OIy4YeHue,
bu3nYecKre U XUMUUECKHUE CBOMCTBA
(oOmIue Kak MmpeacTaBUTENs Kiacca
KHCJIOT U crienupuuecKue).
Hcnonb30BaHWe HUTPATOB U COJIEN
aMMOHHUS B KQ4€CTBE MUHEPATbHBIX
yaoOpeHnid. XMMUYECKOE 3arps3HEeHNE
OKpY’KaroUIEU CPEAbI COCTUHEHUAMU
a30Ta (KUCIIOTHBIE T0OKIH, 3arPsI3HEHUE
BO3/1yXa, IOYBBI U BOJIOEMOB).
docdop, amIoTpornHbIe MOAU(PUKAITUN
docdopa, puzndyeckre 1 XUMUIECKHUE
cBoiictBa. Okcup pocdopa (V) u
docdhopHas kuciora, puzndeckue u

OOBSACHTH 001THE 3aKOHOMEPHOCTH

B U3MEHEHHUU CBOMCTB 3JIEMEHTOB
VA-rpyniiel 1 X COEIMHEHUN C YUETOM
CTPOEHUS UX aTOMOB.

Xapaktepu3oBaTh PU3NYECKUE U
XUMHUYECKHE CBOMCTBA MPOCTHIX BEUIECTB
azora u pocdopa u UX CoeTUHECHUM
(ammmaka, coJiei aMMOHUS, a30THON
KHCJIOTHI, HUTPATOB, okcua (ocdopa (V)
u hochopHoi KUCIOTHI, (hochaToB),
CIOCOOBI UX MOJY4YECHHUSI, IPUMEHEHUE U
3HAYEHHUE B PUPOJIE U )KU3HU YEJIOBEKA.
Omnpenensate HOHBI aMMOHUA U (hocat-
HOHBI B PaCTBOPE.

OOBIICHATH CYIIHOCTh IKOJIOTHUYECKUX
npo0seM, CBA3aHHBIX C HAXO0XKICHUEM
coelMHeHui a3oTta u ochopa

B OKPY>Karollen cpeae.

[InanupoBaTh U OCYIIECTBIISTH

Ha MPAKTUKE XUMHUECKHE
HKCIIEPUMEHTHI, MPOBOAUTH HAOIIOICHNUS,
JienaTh BBIBOJIBI O PE3yJIbTaTaM
AKCIIEPUMEHTA MPU MPOBEICHUN
Ja00PATOPHBIX OMBITOB U MPAKTUYECKON
paboTHI.

CrnenoBaTh nmpaBmiaM 0€30TaCHOM
paboThI B 1abopaTopuu
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XUMUYECKUE CBOMCTBA, MOJIyYCHHE.
Hcnons3oBanue ¢pocdaTtoB B KauecTBe
MUHEPAIBHBIX yI00pEHUIA.
Xumuueckuii IKcnepumenm:
Jlemoncmpayuu.

O3HakomiieHHe ¢ PU3HUECKUMU
cBoiicTBamMHu a3ota, Gochopa

U X COEIUHEHUH (BO3MOKHO
UCIOJIb30BaHUE BUIEOMATEPUATIOB).
O3HakoMIieHHE ¢ 00pa3liaMu a30THBIX U
dbochopHBIX y100peHU.

[Tonyuyenue, cobupanue, pacro3HaBaHUE
Y U3YYCHHUE CBOKWCTB aMMHAKA.
B3anmopelicTBrue KOHIEHTPUPOBAHHOM
a30THOM KUCJIOTHI C MEIbIO (BO3MOYKHO
UCIIOJIb30BaHUE BUIEOMATEPUATIOB).
Jlabopamopnvie onvimul:

[TpoBeneHne Ka4eCTBEHHBIX PEAKITHIA
Ha MOH aMMoHus U pocdar-noH, u
U3y4eHUE PU3HAKOB UX MIPOTEKAHUS.
lIpakmuueckas paboma

Ne 3: Tlonyyenne ammuaka, u3yueHue
€ro CBOMCTB.

Buviuucnenus:

110 YPABHEHUSIM XUMUYECKUX PEaAKITHI

MIPU UCIIOJIb30BAaHUN XUMHUYECKON
MOCY/Abl U 000PYAOBAHUS.
[Tpou3BOANTE BBIYUCIICHUS

M0 XUMUYECKUM YPABHEHUSIM.
Hcnonb30BaTh MPU BBITIOJITHEHUT
y4eOHBIX 3aJaHUH TEKCThI YUCOHUKA,
CIIpaBOYHBIC MaTEPHAIBI
(mIeproIMYECKYIO0 CUCTEMY XUMHYECKUX
sanemenToB /1. 1. Menaeneesa, Tabiuiry
PacTBOPUMOCTH KUCJIOT, OCHOBAaHUU U
coJIeH B BOJE, DJICKTPOXUMHUYECCKUHN PsT
HaIpsHKCHUH METaJIIoB)
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2.4

Oobmas
XapaKTEPUCTUKA
XUMHUYECKUX
AJIEMEHTOB
[VA-rpynmnst.
Yraepon u
KPEMHUH, U UX
COCUHEHNUS

OO6m1ast xapakTepuCTHKa 3JIEMEHTOB
IVA-rpynnsi. OcOOEHHOCTH CTPOEHUS
aTOMOB, XapaKTEPHbIE CTEIICHU
OKHUCJICHHUS.

VYriepona, alsioTponHble MOAU(PUKALINH,
pacrpocTpaHeHue B IPUPOJIE,
bu3nUecKue 1 XUMUYECKUE CBOMCTBA.
Ancop6rus. KpyroBopoT yriiepoaa

B IIPUPO/IE.

Oxcunpl yriepoaa, ux pusndeckue u
XUMHUYECKHUE CBOMCTBA, JICHCTBUE

Ha JKMBBIC OPTaHU3MBI, ITOJTYUYCHUE U
NPUMEHEHHUE. DKOJIOTUYECKHE
POOJIEMBI, CBSI3aHHBIE C OKCHIOM
yraepoaa (1V), runoresa rimo0aasHOTO
MOTEIJICHUS KJIMMaTa, TapHUKOBBII
addexr.

VYronbHast KUCIOTA U €€ COJU, UX
busznuecKne U XMMHUYECKHE CBOMCTBA,
MOJTy4Y€HUE U MPUMEHEHHE.
KauecTBennas peakius Ha kKapOOHAT-
noHbl. Mcronbp3oBanne KapOOHATOB

B OBITY, MEJTUIIUHE, TPOMBIIIICHHOCTH U
CEJIbCKOM XO35M1CTBE.
ITepBoHayvanbHBIC TOHSATHUS

00 OpraHMYeCcKUX BEIIECTBaX KaK

0 COEIMHEHMSIX yriiepojia (MeTaH, 9TaH,

OOBSACHTH 001THE 3aKOHOMEPHOCTH

B U3MEHEHHUU CBOMCTB 3JIEMEHTOB
IVA-rpynmnsl ¥ UX COEIMHEHUN C yYETOM
CTPOCHUS UX aTOMOB.

XapakTepuzoBaTh (PU3NYECKUE U
XUMHUYECKHE CBOMCTBA MPOCTHIX BEIICCTB
yIJIEpo/ia U KPEMHUS U UX COCTUHECHUIN
(OKCHIOB yTJIepo/ia, YTOJIbHOU KUCIOTHI,
KapOOHATOB, OKCHAa KPEMHUSI,
KPEMHHUEBOW KUCJIOTHI, CUJIUKATOR),
CIOCOOBI UX TOJTy4YECHHUSI, MIPUMEHEHUE U
3HAYEHUE B IPUPOJIE U )KU3HU YETIOBEKA.
OOBSACHITH TPUUMHHO-CJICICTBEHHYIO
CBSI3b: CTPOEHHUE BEIIECTBA — CBOMCTBA
— MPUMEHEHHE — Ha MpUMepax
COEIMHEHUI yIJIepoJa U KPEMHHUSI.
OnpenensiTe KapOOHAT- U CHIIMKAT-UOHBI
B pacTBoOpeE.

OOBSACHSTH CYIIIHOCTh KOJIOTHYECKUX
po0JIeM, CBSI3aHHBIX C HAXOXKICHUEM
YIJIEKUCIIOTO Ta3a B OKPYKAroIIEH Cpeae.
[TonTBepKaaTh 0COOEHHOCTH COCTaBa
OpraHUYECKUX BEIIECTB MPUMEPAMU
MPOCTHIX COSAMHEHUN (METaH, ATaH,
ATUJICH, alleTUJICH, 3TaHOJI, TJIUIIEPHH,
YKCYCHasi KHCJIOTa), B3aUMOCBSI3b
HEOPraHUYECKUX COCTMHEHUH yriepoia u
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STUJICH, alleTUJICH, TAaHOJI, TTIULEPHH,
YKCYCHasl KHCJIOTA).

[IpupoaHbie UCTOYHUKH YTIIEBOJIOPOIOB
(YyroJib, MpUpPOIHBIN a3, HePTh),
MPOJYKTHI UX MepepaboTKu (OCH3UH),
UX POJIb B OBITY M POMBIIIJIEHHOCTH.
[TonsiTHie 0 OMOTOTUYECKHU BaXKHBIX
BEILIECTBAX: JKUPaX, OCJIKaX, YIrIeBOaaxX —
U UX POJIM B KU3HU YEJIOBEKA.
MarepuaiibHOE €IUHCTBO OPraHUYECKUX
Y HEOPTaHUYECKUX COETUHEHUM.
Kpemnwuit, ero pusnyeckue u
XUMUYECKHE CBOMCTBA, MOJYyUYCHUE U
npuMeneHue. CoeTMHEeHNUs] KPEMHHUS

B ripupojie. OO0I1re mpeacTaBICHHUS

006 okcuze kpemuus (1V) u kpeMHUEBOM
KHCJIOTE.

Cunukatsl, UX UCIIOJIb30BAHUE B OBITY,
MEJIUIIMHE, MPOMBIIIIICHHOCTH.
BaxxHeimme cTpouTenbHbIE MAaTEPUAIIBL:
KepaMuKa, CTeKJIO, IIEMEHT, OETOH,
xesne300eToH. [Ipo6iaembl 6e3omacHOro
UCIIOJIb30BAHUS CTPOUTEIHHBIX
MaTepraioB B TOBCEITHEBHOM KU3HH.
Xumuueckuii IKcnepumenm:
Jlemoncmpayuu:

Mopenu KpUCTauIM4eCKUX PemeToK

OpPTraHUYECKUX BEIIIECTB.
OnuceIBaTh POJIL OCIKOB, JKUPOB H
YTJIEBOJIOB B (PYHKITMOHUPOBAHUU KUBBIX
OpraHU3MOB, COCTaB PHUPOTHBIX
HMCTOYHHUKOB YTJIEBOJOPOIOB, X POJIH

B OBITY U IPOMBIIIIICHHOCTH.

[IpoBOIUTH BEIYHUCIICHHUS 10 YPABHEHUSIM
XUMHYECKUX PEAKIIUH.

[InarupOoBaTh U OCYIIECTBIISTH

Ha NIPAKTUKE XUMUYECKUE
AKCIIEPUMEHTHI, POBOANTH HAOIIOICHUS,
JIeaTh BBIBOJIBI IO PE3yJIbTaTaM
HKCIIEPUMEHTA TIPH MPOBEJCHUU
71a00paTOPHBIX OMBITOB M MPAKTHIECKUX
pabor.

CrnenoBath mpaBuiiaM 0€30MacHOM
paboThI B J1abopaTopuu

MIPY UCTIOIH30BAHUN XUMHUYECKOM
MOCY/Ibl U 000PYAOBAHUS.

Hcronb30BaTh IPH BHITTOTHCHUH
y4eOHBIX 3aJJaHUI TEKCThl y4eOHUKa,
CIIPABOYHBIE MATEPUAITBI
(ITeproguveckyro CUCTEMY XUMHYECKHX
anemenToB /. . MenneneeBa, Tabauiry
PaCTBOPUMOCTH KUCJIOT, OCHOBAHUU U
CoJIel B BOJIC, DJICKTPOXUMUYECKHUM PSITT
HaIpPsHKEHUN METAILJIOB)

52




anmasa, rpadura, QpyepeHa.
O3HaKOMJICHHE C TIPOLIECCOM afcopOLUu
PacTBOPEHHBIX BEIIECTB
AKTUBUPOBAHHBIM YTJIEM U yCTPONUCTBOM
IPOTHUBOra3a.

O3HakoMIIeHHE C TPOAYKIIHEH
CUJIMKATHOM MPOMBIIIJIEHHOCTH
(Buneomarepuaiibl: cHIIMKaTHAs
MPOMBILIUIEHHOCTB ).

Mopaenu MoJIeKyJ OpraHuYeCKUX
BEILECTB.

JlabopamopHhwiii onvim:

[Tonyuenue, cobrpanue, pacro3HaBaHUE
Y U3y4YE€HHE CBOMCTB YIJIEKUCIIOTO Ia3a.
[IpoBeneHne KaueCTBEHHBIX PEAKIIHi

Ha KapOOHAT U CUJIMKAT-UOHBI U
U3y4YEHHUE MPU3HAKOB UX IPOTEKAHMUSI.
IIpakmuuecxkue pabomoi:

Ne 4. Tlonyuenue yriaekucioro rasa,
U3y4E€HUE €r0 CBOWCTB.

Ne 5. Pemienue 3kCriepuMEHTAIBHBIX
3anay no teme «BaxkHeilme HeMeTaIbl
U UX COCAMHEHUS

Buviuucnenus:

110 YPABHEHUSAM XUMUYCCKUX PEAKITHH

Hroro no pazneny

25
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Pa3nen 3. MeTa/l1bl H UX coeaAnHCHUA

3.1 | OOmwme cBoiicTBa 4

MCTAJIJIOB

OO611ast XxapaKTepUCTUKAa XUMUYECKUX
AJIEMEHTOB — METAJIJIOB HA OCHOBAHUM UX
nosoxkenus B [lepuoanueckont cucreme
XUMHYECKUX JIEMEHTOB

J.1. MenneneeBa v CTpOCHUS aTOMOB.
Crpoenune metamioB. Merainueckas
CBSI3b M METAJUIMYECKas
KpUCTAININYECKAs PEIIETKA.
DJIEKTPOXUMHUYECKHAN PSJT HANIPSKEHUN
MeTAIOB. DU3UYECKUE U XUMUYECKUE
cBoiicTBa MeTauioB. OO0mIKe crocoob!
nosyueHus metauioB. [loHsTue

0 KOPpO3UHU METAJIIOB, OCHOBHBIE
CIOCOOBI 3aIHUTHI KX OT KOPPO3HH.
CnuaBel (cTalnp, 4yTyH, TIOPATFOMUAHHM,
OpOH3a) U UX MPUMEHEHHUE B OBITY U
MPOMBIILJIEHHOCTH.

Xumuueckuii IKcnepumenm:
Jlemoncmpayuu:

OO6pa3sisl METAIIJIOB | CILJIABOB.
N3ydenue pe3ynbTaToB KOPPO3UU
METaJIJIOB (BO3MOYKHO HCIIOJIB30BaHUE
BUJICOMATEPUAJIOB).

JlabopamopHvie onvimeoi:
O3HakomiieHue ¢ oOpa3liaMyu METaIOB U
CIUTABOB, NX (PM3MUECKHUMH CBOMCTBAMM.

PackpbIBaTh CMBICT U3y4aeMbIX TTOHSITHIA
Y TIPUMECHSTH 3TU TTOHATHUS TIPYU OMMCAHUN
CBOWCTB BEILECTB U UX ITPEBPALLCHUN.
OOBSACHATH 00IIHE 3aKOHOMEPHOCTH

B U3BMEHEHUU CBOMCTB 3JIEMEHTOB-
METaJJIOB ¥ UX COCTMHEHUM C yUETOM
CTPOCHHUS UX aTOMOB.

XapakTepu3oBaTh CTPOCHHUE METAILIOB,
o011e PU3NIECKUe U XUMUUECKHE
CBOWCTBA METAJLJIOB.

XapakTepusoBaTh 00111e CTIOCOOBI
MOJTyYCHHS] METAJIOB.

OmnuchIBaTh CIOCOOBI 3aIIUTH METAJIIIOB
OT KOPPO3UH.

CrnenoBaTh nmpaBmiiaM 0€301acHOMN
paboThI B 1abOpaTOPUH MpU
UCIOJIb30BAHUU XUMHUYECKOU MTOCY/IbI U
000pyI0BaHUSI.

[Tpon3BOAUTH BRIUKCICHUS

110 YPaBHEHUSIM XUMHUYCCKHUX PEAKITUH,
€CJIM OJTUH U3 PEareHTOB COACPIKUT
IPUMECH.

VYuacTBOBaTh B COBMECTHOM paboTe

B TIape WU TPyIIIIE.

Hcnonp30BaTh Py BBHITIOJTHCHUH
y4EOHBIX 3aJIaHUM TEKCTHl yUeOHHKA,
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Buiuucnenus:
[0 YPaBHEHUSIM XUMUYECKUX PEAKIIUH,
€CJIM OJIMH U3 PEarcHTOB COACPIKUT

puMecu
Obopyodosanue  yemwmpa  «Touka  pocmay,

npumensieMoe Ha YPOKax XUMUU:
ugpposas nabopamopust no xumuu RELEON
Hab6op OI'D no xumuu

CIIPaBOYHBIC MaTepHaIbI
(ITepponueckyto CUCTEMY XUMHUYECKUX
anemenToB J[. 1. MenneneeBa, Tabuiry
PacTBOPUMOCTH KUCJIOT, OCHOBaHUH U
COJIeH B BOJIC, DJICKTPOXUMUUCCKUHN PST
HaIpPsHKEHUI METAIIJIOB)
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3.2

Baxnenmune
METAJLIbI U X
COEIMHEHUSA

16

[[leno4HbIE METAIIIBI: TOJIOKEHUE

B [leproandeckoil cucremMe XuMHIECKUX
anemeHToB J[.11. Menneneesa, ctpoeHue
MX aTOMOB, HAX0XJICHUE B PUPO/IE.
DOU3NYECKHE U XUMUYECKHUE CBOMCTBA
(Ha mpuMepe HaTpus U Kaius). OKCHUIbI
Y TUJPOKCHUIBI HATPUS U KaJIUS.
[IprMeHeHre MET0YHbBIX METAJIOB U UX
COECINMHECHUMH.

[IlemoyHO3EeMENBbHBIE METAJIIIBI MATHUA U
KaJblIMK: MoJiokeHne B [lepuoanueckont
CHCTEME XUMHUYCCKHUX IJIEMEHTOB

JI.1. MenpaeneeBa, CTpOCHUE UX ATOMOB,
HaxoXJIeHUe B nipupoje. dusnyeckue u
XMMHUYECKUE CBOMCTBA MarHus 1
Kajabplus. Baxxnenmme coequHEHUs
KaJIbIUS (OKCU, TUIPOKCHI, COJIH).
JKECTKOCTh BOAEI U CLIOCOOEI €€
yCTpaHCHUS.

ANIOMUHUIN: TTOJ0XKECHUE

B [leprondecko cuCTeME XUMUYECKUX

OOBsACHATH 00IITHE 3aKOHOMEPHOCTH

B U3MEHCHHUH CBOMCTB 3JIEMEHTOB-
METaJIJIOB M X COSAMHEHUN B IpyImax

C YYETOM CTPOEHUS UX aTOMOB.
XapakTepuszoBath PU3NIECKUE U
XUMHUYECKHE CBOMCTBA MPOCTHIX BEIICCTB
METAaJIJIOB U UX COCTMHEHUMN (OKCHUIIOB,
TUIAPOKCHUIOB, COJICH), CITOCOOBI UX
MOJTy9YCHHUS, IPUMCHCHHE U 3HAUCHHC

B TIPUPOJIE ¥ )KU3HU YeTIOBEKA.
YcraHaBauBaTh NPUYUHHO-
CJICICTBEHHYIO CBSI3b: CTPOCHUE
BEIIIECTBA — CBOMCTBA — MPUMEHEHUE —
Ha TIPUMepax W3ydaeMbIX BEIICCTB.
Pacno3HaBaTh ¢ MOMOIIBIO KAY€CTBEHHBIX
peaKIuii HOHBI METAJIOB: MarHus,
KaJIbLIMs, aJIOMHUHHMS, IIUHKa, xkene3a (11)
u xenesa (I11), menu (11).

Jloka3biBaTh aM(OTEPHBIN XapakTep
OKCHJIOB U TUIPOKCHIOB aTIOMUHUS 1
ITMHKA.
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anemenToB JI.1. MeHneneeBa, CTpoeHue
aToMa, HaX0XKJICHUE B IPUPOJIE.
DOU3NYECKHE U XUMHUYECKUE CBOMCTBA
amroMuHUSA. AM(pOTEpHBIC CBOMCTBA
OKCHJa ¥ TUAPOKCHIA AITFOMUHUSL.
Keneso: nonoxenue B [lepnonnueckon
CHCTEME XMMHUYECKHUX DJICMCHTOB

JI.. MenaeneeBa, CTpOEHHE aTOMA,
HaxXOXJIeHue B npupojie. duznueckue u
XHMHUYECKHE CBOMCTBA xene3a. OKCUbl,
ruapokcuabl u conu xxkenesa (1) u sxenesa
(III), ux coctaB, CBOWCTBA U MOTyUYECHUE.
Xumuueckuii IKcnepumenm:
Jlemoucmpayuu.

Oco06eHHOCTH B3aUMOJICHCTBHS OKCH/IA
KaJIBITUSL U HATPHUS C BOJOM (BO3MOXKHO
UCIIOJIb30BaHUE BUJIEOMATEPUAIIOB).
OxpamvBaHue IJIAMEHU HOHAMU HATpUS,
Kaus U KaJablus (BO3MOXKHO
HCII0JIb30BaHUE BUIEOMATEPHUATIOB)
HccnenoBanue CBOMCTB KECTKOU BOBI.
[Ipouecc ropenus xene3a B KUCIOPOIE
(BO3MOXXHO HCITOJIb30BaHHUE
BHJICOMATEpUAIOB).

JlabopamopHhvie onvimoi:

[IpoBeneHre Ka4eCTBEHHBIX PEAKLIUHI
Ha MOHBI (MarHusl, KaJIbIUs, aTFOMUHUS,

[InanupoBaTh U OCYIIECTBIAThH

Ha MPAKTUKE XUMUYECKUE
AKCIIEPUMEHTBHI, IPOBOIUTH HAOIIOACHMUS,
JieNaTh BBIBOJIBI 110 PE3YyJIbTATaM
AKCIIEpUMEHTA MTPU MPOBECHUU
71a00paTOPHBIX OMBITOB U MPAKTHYECKUX
pabor.

Crnenosats npaBuiiam 0e30macHOM
paboThI B J1abopaTopuu

IIPU UCIIOJIB30BAHUN XUMHYECKOM
oCyAbl 1 000PYIOBaHMUS.

[Ipon3BOaUTE BBIYMCIICHUS

10 XUMUYECKUM YPaBHEHUSIM.
VYyacTBOBaTh B COBMECTHOM paboTe

B IIape WJIM TpyIIe.

BricTpauBath pa3BépHyThie TUCEMEHHBIE
Y YCTHBIE OTBETHI C OIIOPOH

Ha UHGOPMAITUIO U3 YUCOHHKA U
CIPaBOYHBIX MaTEPHAIIOB, IPAMOTHO
VICII0JIB30BAaTh NU3YUYECHHBIN OHATUMHBIN
anmnapar Kypca XuMUuu
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1HKa, sxenesa (II) u xxenesa (111), meau
(11), omrcanne MPU3HAKOB UX
MPOTEKAHMUS.

UccnenoBanue ampoTepHBIX CBOWCTB
TUAPOKCUJIA ATIOMUHUS U THAPOKCUIA
IIAHKA.

IIpakmuuecxkue pabomui:

Ne 6. XKEcTkocTh BOABI 1 METOJIEI €€
yCTpaHEHUS.

Ne 7. Pemienue 3KCriepuMEHTAIBHBIX
3a/1a4 1o TeMe «BaxHeime MeTaibl U
UX COCTUHEHUSD.

Buviuucnenus:

110 YPaBHEHUSAM XUMUYECKUX PEAKITUH,
€CJIM OJIMH M3 PEareHTOB JIaH B N30bITKE
WJIU COJICPKUT MPUMECH;

MacCCOBOM JIOJIM BBIXOJ1a IPOIYKTA
peaKiuu

Hroro no pazneny 20

Pa3znen 4. Xumus 4 oKpy:xawias cpeaa

4.1 | Xumud n 3

OKpYy Xaromias cpeaa

BemecTBa 1 MaTepruaiibl B HOBCEHEBHOM
JKM3HU yelioBeka. besomacHoe
WCTIOJIb30BAHUE BEIIECTB U XUMHUUECKHUX
peakimii B ObITy. [lepBas momornp npu
XMMHUYECKUX 0KOTax U OTPABIICHUSX.
XUMHYECKOE 3arpsA3HEHUE OKPYKAKOIIEH
cpeabl (mpejesibHast Aoy CTUMast

XapakTepu3oBaTh POJIb XUMUH

B Pa3IUYHBIX chepax AesTeTbHOCTH
JIFOIeH, OCHOBHBIE BEIIeCTBA U
MaTepHaIbl, IPUMEHSICMbIC B YKU3HU
COBPEMEHHOTO YEJIOBEKA.

OOBsACHATH yCJIOBHS 0€30I1aCHOTO
WCIIOJIb30BAHUS BEIIECTB M XUMHUECKHIX
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KOHIICHTpAIus BemecTB. Poib xumun

B PEILIEHUH 3KOJOTHUYECKUX MPOOIIEM.
Xumuueckuii IKCnepumMeHm:
Jlemoncmpayuu:

N3ydenne oOpa3iioB MaTepraioB
(cTeks10, CIUIaBbl METAJUIOB, TOJTMMEPHBIC

MaTepuarbl)

Obopyoosanue  yemmpa  «Touka  pocmay,
npumensiemMoe Ha YPOKAX XUMUU:
ughposas nabopamopus no xumuu RELEON

Habop OI'D no xumuu

peakuuii B ObITY.

AHaTU3UpOBATh U KPUTHUECKH
OIICHMBATh UH()OPMAITHIO O BIUSHHUH
IIPOMBITIUICHHOCTH, CEITbCKOTO XO35HCTBA,
TpaHCTIOPTA U JIp. Ha COCTOSTHUE

OKPY KaIOIIeH CPe/Ibl.

YMeTh OKa3pIBaTh MEPBYIO TOMOIIb

IIPU XUMHUYECKHUX 0’KOTaX U OTPaBJICHUSX.
[IpuHMMaTh ydacTre B 00CYKICHUH
po0JieM XUMHYECKON 1 AKOJIOTHUECKOM
HAIPaBJICHHOCTH, BEICKA3bIBATh
COOCTBEHHYIO MO3UIIUIO IO podIeMe 1
npeiaraTb BO3MOXHBIE ITyTH €€
penieHus

Hroro no pazaeny: 3
PezepBHOE Bpemsi 3
OBILIEE YNCJIO YACOB 68
I10 ITPOTPAMME
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