MyHununajabHoe 0I0/KeTHOE 0011e00pa3oBaTe/ibHOE YUpeKIAeHnEe

Koabckoro pailona MypmaHnckoii ods1actu

«KoJsbckas cpeaHssi 00uieo0pa3oBareibHas MIKOJIA»

PACCMOTPEHO
Ha 3acemanuu MO

MBOY «Komasckas COIL»
IIporokos Ne 01

oT «28» 08. 2024r.
PykoBoautens MO

Teipacosa E.JI.

[MTPUHATO
MeJJarOTHYECKUM COBETOM
MBOY «Konbckas COLI»
[TpoTokon Ne 01

oT «28» 08. 2024r.

YTBEPXIEHO

[Ipukazom MBOVY «Konbckas
COIL»

ot «02» 09. 2024r.
No271-0
HupekTop

O.K. SApmonnu

PABOYASA ITPOI'PAMMA

YYEBHOI'O TIPEJIMETA «XumMus»

AJJATITUPOBAHHON OCHOBHOM OBPA30OBATEJILHOHN ITPOI' PAMMBI
OCHOBHOTI'O OBIIETO OBPA30BAHUS OBYYAIOIIINXCSI
C 3AJIEPKKOM ICUXUYECKOI'O PA3BBUTHSI

Moanucax: Apmonuy
Onecs Ky3abMuHnYHa
DN: O=MBOY Konbckas
COLWW N° 2, CN=Apmonuy

Onecsi Ky3abMuH1YHa
JIOKYMEHT NOINUCAH _ Rl
3NEKTPOHHOI NOANUCHHD E=kolaschool2@list.ru
OcHoBaHue: s

noaTeepXxaato aToT

[IOKyMeHT

Oara: 2024.09.02 10:15:

06+03'00'

KoJua 2024




[TOACHUTEJIbHAS 3AIINCKA

®denepanbHas pabodas mporpaMma Mo XUMHUHU I OOYHAIOIIMXCS C 3aJIepKKOU
ncuxuyeckoro pasButus (nanee — 3IIP) Ha ypoBHE OCHOBHOro 0OO0IIEro 0Opa3zoBaHUA
MOJITOTOBJIECHAa Ha OcHOBe DenepallbHOrO TrOCYJapCTBEHHOIO 00pa30BaTEIbHOIO
CTaHaapTa OCHOBHOro obmiero ooOpaszoBanusi (IIpmxaz Mwunnpocsemenuss Poccun ot
31.05.2021 . Ne 287) (manee — ®I'OC OOO), PenepanbHON aganTHPOBAHHOMN
o0Opa3oBaTeIbHON MPOTrpaMMbl OCHOBHOTO OOITETO 00pa30BaHUS I OOyYarOIIMXCS C
OrpaHUYECHHBIMA BO3MOXKHOCTAMH 3710poBbs (IIpuka3 Munnpocsenienust Poccun ot 24
HOs1Opst 2022 1. Ne 1025), denepanbHoii pabodeil MporpamMMbl OCHOBHOTO OOIIETO
oOpazoBanus 10 ydeOHOMYy mpenMmery «Xumusi», DenepaabHOM MNPOrpaMMbl
BOCIIUTAHUS, C YYETOM paCIpelesIeHHbIX IO KJaccaMm MpOoBEpsSeMbIX TpeOOBaHUU K
pesynapraram ocBoeHus denepanbHON aganTUPOBAHHOW 00pa30BaTENbHONW MPOrPaMMBbI
OCHOBHOTo o00I1ero oOpa3oBaHus Mg OOYYaIOIIUXCS C 3aJEPKKONM TICUXHYECKOTO
pa3BUTHSL U DJIEMEHTOB  COAECPKAHUS, TMPEIACTABICHHBIX B  YHUBEPCAIbHOM
konudukarope mo xumum, Konuenuu npenojaBanus y4eOHOro mpenaMera « XUuMHUsh B
00pa3zoBaTeNbHBIX OpraHuzanusx PO, peanusyomux oCHOBHbBIE 00111e00pa30BaTeIbHbIC
IPOrpamMMBlI.

[Iporpamma o xumuM pazpaboTaHa ¢ LEIbI0 OKa3aHUS METOAMYECKOM MOMOIIU
YUHTEIIO B CO3/IaHUH paboveil mporpaMMbl 0 y4eOHOMY MPEAMETY.

YueOHublii  mpeamer  «XHMHS»  BXOOUT B NPEAMETHYIO  00JacTh
«EcTecTBeHHOHAay4YHBIE MpPEAMETh». B cucTeMe ecTeCTBEHHOHAy4YHOIro 0O0pa30BaHUs
XUMUS KaK Y4eOHBIN MpeIMeT 3aHUMAaeT BaXKHOE MECTO B IMO3HAHUH 3aKOHOB TIPUPOJIbI,
(GbOpMHUpPOBAaHUM HAy4YHOW KApTUHBI MHpA, CO3JaHUM OCHOBBI XHMHYECKHX 3HAHHM,
HEOOXOJUMBIX JJIsl MOBCETHEBHOM XKU3HHU, HABBIKOB 3/I0POBOTO M 0€30MacHOrO Jis
YyelloBEeKa M OKpYy)Kawlleld ero cpeisl oOpa3a KH3HU, a TakkKe B BOCIHUTAHUU
JKOJIOTUYECKOM KYJIBTYPHI.

YcenemHocTh M3y4eHUs XUMHUHU CBSI3aHA C OBJIAJCHUEM XHUMHUYECKUM SI3BIKOM,
coOntoieHueM TMpaBwil  0e30macHOM pabOThl TpPU  BHINOJHEHHUM XUMHUYECKOIO
AKCIIEPUMEHTAa, OCO3HAHUEM MHOTOYMCIIEHHBIX CBSI3€M XMMHUM C JPYTUMU MpeaMeTaMu
HIKOJIBHOTO Kypca.

[Iporpamma BKJItOYaeT B ¢€0s1 OCHOBBI HEOPTaHUYECKOW M OPraHUYECKON XUMUMU.
['maBHOM naeel mporpamMMel SIBJISIETCSl CO3/1aHUE 0A30BOr0 KOMILIEKCA OMOPHBIX 3HAHUN
M0 XMMUHU, BBIPAKEHHBIX B (pOpME, COOTBETCTBYIOUIEH BO3pACTy OOyYarOUIUXCsl M UX
0COOBIM 00pa30BaATEIILHBIM MMOTPEOHOCTSIM.

B conepkaHnn JaHHOTO Kypca MPEACTABICHbBI OCHOBOIIOIATAOIINAE XUMUYECKNE
TEOPETHUYECKUE 3HAHMUS, BKJIIOYAIOIIME H3YyYEHHE COCTaBa M CTPOCHHMs BEILECTB,
3aBUCUMOCTH HUX CBOMCTB OT CTPOEHHUs, IPOTHO3MPOBAHHWE CBOWCTB BEIIECTB,
HCCIIEIOBAHNE 3aKOHOMEPHOCTEW XMMUYECKUX MPEBPALLICHUMN U ITyTE€N YIIPABICHUS MU
B LIEJISIX MOJYYEHHS BELIECTB U MAaTEPUAJIOB.

TeopeTnyeckyro OCHOBY M3YYEHUSI HEOPraHUYECKON XMMHUU COCTABIISIET aTOMHO-
MoJIeKyssipHoe yueHue, llepumommueckuin 3axkoH .M. MengeneeBa ¢ KpaTkumu
CBEJCHUSIMU O CTPOCHHUM aToMa, BUIAX XUMHUYECKOM CBSI3U, 3aKOHOMEPHOCTSAX
MPOTEKAHUSI XUMUYECKUX PEAKIIHIA.



B u3ydeHun kypca 3HaUMTEIbHAS POJIb OTBOJUTCA XUMHUECKOMY 3KCHEPUMEHTY:
NPOBEICHUIO TMPAKTUYECKUX M JIADOpATOPHBIX pabOT, OMUCAHUIO PE3YyIbTATOB
YUYEHHUYECKOT0 JKCIIEPUMEHTAa, COOJIOJICHUI0O HOPM U TpaBui Oe30MacHOd paboThl B
XUMHUYECKOH J1abopaTopuH.

Peanuzanus jaHHON MpOTrpaMMBI B Mpoliecce 00ydeHUs MO3BOJIUT 00ydaronuMcs
¢ 3IIP ycBOUTH KIIOYEBBIE XMMHYECKME KOMIIETEHLIHUH WM TOHATh POJb U 3HAUEHUE
XUMHUHU CPEJI IPYTUX HAYK O IPUPOJIE.

N3ydyenne xumuu crnocoOCTBYeT (POPMHUPOBAHUIO Yy OOYyYalOUIUXCA HAYyYHOTO
MHPOBO33pPEHHUS, OCBOCHHMIO OONIEHAYYHBIX METOAOB (HAOMIOIEHHE, W3MEpPEHUE,
AKCIIEPUMEHT, MOJIETUPOBAHKUE), OCBOCHHIO MNPAKTUYECKOTO INPUMEHEHHSI HAyYHBIX
3HAHWI, OCHOBAHHOIO HAa MEXIIPEAMETHBIX CBS3SIX € npeameramu «OKpyKarouui
mupy», «®Duzukan, «buonorus», «l'eorpadus», «Maremarnka» u GoOpMUPYET
KOMIIETEHIIMM, HEOOXOJuUMbIe JUIS MPOJOJDKeHHs oOpa3oBaHus B 00JacTu
€CTECTBEHHBIX HAYK.

W3ydyeHne XuUMUH CIOCOOCTBYeT pa3BuUTHIO y oOywaroumxcs c¢  3IIP
IPOCTPAHCTBEHHOTO  BOOOpa)ke€HUS, (QYHKIMOHAJIbHOW  TIPAMOTHOCTH,  yMEHUS
BOCIIPUHUMAaTh W KPUTUYECKU aHAJIM3UPOBaTh HHGPOpPMAIMIO, NPEICTABICHHYIO B
pa3ianuHbIX (opMax. 3HAYUMOCTh IpEAMETa JUIsl Pa3BUTUS KU3HEHHOW KOMIIETEHIIMU
oOyvaromuxcsi ¢ 3[IP 3akmrouaeTcss B YCBOGHMH OCHOBBI XUMHYECKHX 3HAHUI,
HEOOXOJUMBIX JJIsl MOBCEJHEBHOW »U3HU; HABBIKOB 370POBOr0 M OE30MaCHOrO ISl
YeJI0BeKa M OKPY’Kalolleld ero cpelbl oopasza *U3HH; (POPMUPOBAHUM SKOJOTUYECKON
KYJbTYpBI.

[Iporpamma oTpaxkaeT coaep:KaHue 0oO0ydeHUs NpeaMeTy «XUMHUsS» C y4eTOM
0co0bIX 00pa3oBaresbHbIX NMoTpedHocTel oOyvarouuxces ¢ 31IP. OBnanenune yueOHbIM
MPEAMETOM «XUMHUS» MPEJICTABISAECT ONPEAEICHHYIO TPYAHOCTh ISl 00YYarolUXCs C
3I1P. D10 cBs3aHO ¢ OCOOEHHOCTSIMU MBICIUTEIBHON 1€ATEbHOCTH, MEPUOANYECKUMU
KOJICOaHUSIMU BHUMAHMS, MaJIBIM 00bEMOM TMaMSTH, HEIOCTATOYHOCTHIO 0OIIIEero 3amaca
3HAHWM, MOHW)XCHHBIM ITO3HABATEJIbHBIM HHTEPECOM W HU3KUM YPOBHEM pEUYEBOTO
pa3BUTHSL.

Jlnst mpeomosieHUsT TPYAHOCTEH B HW3YYEHUH YUYEOHOTO TMpeameTa «XHUMH
HeoOxoaMMa ajganTaiusi o0bemMa U XapakTepa yueOHOro Marepuaia K mo3HaBaTelIbHbIM
BO3MOXXHOCTSIM JIaHHOM KaTeropuu oOydYaromuxcs, y4eT UX OCOOEHHOCTEH pa3BUTHS:
UCIIOJIb30BAHUE AJITOPUTMOB, BHYTPUIPEIAMETHBIX M  MEXKIPEIMETHBIX CBSI3€H,
MOCTENIEHHOE YCIOKHEHUE N3YYaeMOro MaTepHaia.

[Ipy wu3ydyeHUH XUMHUM HEOOXOJUMO OCYIIECTBISATH B3aUMOJCHCTBUE Ha
MOJIMCEHCOPHOM OCHOBE.

Teopernuecknii MaTepual peKOMEHAYETCS M3y4daTh B MPOLECCE MPAKTUUYECKOMN
nesTenbHOCTH. BO3MOXKHO BBIJIEIEHUE OTIEIBHBIX YPOKOB Ha pEIICHUE 33/a4 B CBSA3HU
CO CJIOXHOCTBhIO aHanm3a TekcTta oOydaromumucs ¢ 3[IP. Opranuueckoe eauHCTBO
MPAKTUUYECKOM U MBICIUTEIbHOW NEATEIbHOCTH OOYYaIOIIHUXCS Ha YpPOKax XUMHH
CHOCOOCTBYET MPOYHOMY M OCO3HAHHOMY YCBOCHHIO 0a3MCHBIX XMMHUYECKUX 3HAHUH U
ymenuil. Ocoboe BHUMaHHUE NMPU U3YYCHUH XUMUU YACTSAETCS U3YUCHHIO «CKBO3HBIX)
MOHSATUH ¥ (POPMUPOBAHUIO HABBIKA CTPYKTYPUPOBAHUS MaTepHUaa.

[enum u 3a7aun u3yueHus yaeOHOTO peaMeTa « XUMHUS)
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OOmue wnenn wu3ydeHHs Y4YeOHOTro TMpeaMeTra «XUMUsS» MPEICTaBICHb B
@®enepanbHOil  pabodeil mporpaMMme OCHOBHOTO oOmiero oOpazoBanusi. OHu
aKTyaJIM3UpPOBaHbl C Y4YE€TOM HOBBIX MNPUOPUTETOB B CHUCTEME OCHOBHOIO OOINIETO
oOpa3oBaHUsl, HAMPABIEHHOCTH OOYYEeHMs] Ha PA3BUTHE U CAMOPA3BUTHE JIMYHOCTH,
dbopmupoBaHue €€ MHTEIJIEKTa W o0miel KyiabTypbl. OOydeHHE YMEHUIO YUYUTHCA U
IPOJI0JKATh CBOE 00pa30BaHKME CAMOCTOSITEIHLHO B HACTOAIEE BpEeMs SIBISIETCS OJIHOMN
U3 BOKHEUIINX QYHKIUN y4eOHBIX TPEAMETOB, B TOM YHCIIE U « XUMUN.

s oOyuatomuxcst ¢ 3I1P, tak ke, kak W I HOPMAaTUBHO Pa3BUBAIOIINXCS
CBEPCTHHUKOB, OCBaMBAIOIINX OCHOBHYIO 00pa30BaTeNbHYIO IporpaMmy,
JOMUHUPYIOIEE 3HAUCHHUE MTPUOOPETAIOT TaKUeE IENIH, KaK:

dbopMupoBaHUE  MHTEIUICKTYaJIbHO  Pa3BUTOM  JMYHOCTH, TOTOBOM K
COTPYAHUYECTBY, CAMOCTOSITEIbHOMY IPUHATUIO PEIICHUI, CITIOCOOHOM alanTHPOBATHCA
K OBICTPO MEHSIOIIUMCS YCTIOBHSIM JKU3HU;

HAIPaBJIICHHOCTh OOYyYEeHHs Ha CHCTEeMaruyeckoe NPHOOIICHUE YdYalluxcs K
CaMOCTOSITEJIbHOM MO3HABATEILHON ESITEIIbHOCTU, HAYYHBIM U MTPAKTUYECKUM METOJaM
NO3HaHUs, POPMUPYIOIIMM MOTHUBALIUIO U PA3BUTUE CIIOCOOHOCTEN K XUMHUU;

o0ecrieueHue yCIIOBUHM, CIOCOOCTBYIOIIUX MNPHOOPETEHUIO O0y4aroIUMUCS
OTbITa PA3HOOOPA3HON JESITEIILHOCTH, MIO3HAHUS U CAMOIIO3HAHMS, KIIFOUEBBIX HABBIKOB
(KJTIOYEBBIX KOMITETEHIIHM ), UMEIOIINX YHUBEPCATHHOE 3HAUCHUE JIJISI PA3IMYHbBIX BUIOB
JEsITeNIbHOCTH;

dbopmMupoBaHuE YMEHHI OOBSCHSATH M OIICHUBATH SIBICHUS OKPY)KAIOIIEro MHpa
Ha OCHOBAHWH 3HAHUU W OTBITA, TTOJYICHHBIX MPU N3YICHUN XUMHUH,

dbopmupoBaHue y OOyYarOMMXCs TYMAHHUCTUYECKUX OTHOIICHWH, MOHMMAaHUS
[IEHHOCTH XWUMHUYECKUX 3HAHUU g BBIPAOOTKM SKOJOTHYECKH IIeIeco00pa3Horo
MOBENICHUS B OBITY U TPYIOBOU ACSITEILHOCTH B IIEJIAX COXPAHEHUS CBOETO 37I0POBBS U
OKpY>KaroIled MPUPOIHOMN CPENbI;

pa3BUTHE MOTHBAIMU K OOYYEHHIO, CIIOCOOHOCTEH K CaMOKOHTPOIIO W
CaMOBOCIIUTAHUIO Ha OCHOBE YCBOECHHS OOIIEYEIIOBEUYECKUX LIEHHOCTEHN, TOTOBHOCTH K
OCO3HAHHOMY BBIOOPY MPOGUIIS U HAMPABICHHOCTH JAJIbHEHUIIIET0 00yUeHHUS.

Kypc HampaBiieH Ha pelieHue caeayonmx 3a1ad, 00ecneynBaoIX pealn3alnio
JMYHOCTHO-OPUEHTUPOBAHHOTO U JIEATEIBHOCTHOTO MOJAXOJ0B K OOYYEHHIO XUMUU
obyuarommxcs ¢ 3[IP Ha ypoBHE OCHOBHOTO 00111eT0 00pa30BaHUs:

dbopMHpoBaHUE TIEPBOHAYATIBHBIX CHUCTEMATU3UPOBAHHBIX TMPEACTABICHUN O
BEIECTBAaX, X MPEBPAIICHUAX U MPAKTUUECKOM MPUMEHEHHUH; OBJIaICHUE MTOHITHITHBIM
anmapaToM ¥ CHMBOJIMYECKHUM SI3BIKOM XUMHUH;

OCO3HAaHHE OOBEKTHBHOW 3HAYMMOCTH OCHOB XMMHYECKOW HAyKH Kak oOnactu
COBPEMEHHOTO €CTECTBO3HAHHUS, XHUMHUYECKHX MPEBPALICHU HEOPraHUYECKUX U
OpTraHWYECKUX BEIIESCTB KaK OCHOBBI MHOTHX SIBJICHUH »XUBON M HEXHBOW MPUPOIHI,
yriyOneHne MpeICTaBICHU O MaTepUaIbHOM €IMHCTBE MUPA;

OBJIaJICHHE OCHOBaMHM XMMHYECKOM TPaMOTHOCTH: CIIOCOOHOCTHIO aHAJIU3UPOBATh
U OOBEKTUBHO OIIEHWBATh XKU3HECHHBIC CUTYyallUH, CBSI3aHHBIE C XUMHEH, HABBIKAMHU
Oe3ormacHOro oOpalieHuss ¢ BEUIeCTBaAMH, HCIIOJIb3YeMbIMH B IOBCEIHEBHOM >KU3HU;
YMEHHMEM aHaJU3upoBaTh M IJIAHUPOBATh SKOJOTHYECKH O€30MacHOE TIOBEACHHUE B
LEJSIX COXPaHEHUS 30POBbsl U OKPYKAIOIIEH CPEe/Ibl;
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dbopMupoOBaHUE YMEHHI yCTaHABIUBATh CBSA3H MEXKAY peajibHO HaOIIOqaeMbIMU
XUMUYECKUMHU SIBJICHUSIMUA U TPOLECCAMH, MPOUCXOJAIIMMUA B MUKPOMUPE, OOBSICHATh
PUYKUHBI MHOTOOOpa3us BEIIECTB, 3aBUCUMOCTb UX CBOMCTB OT COCTaBa U CTPOCHUS, a
TaK>Ke 3aBUCUMOCTb TPUMEHEHHS BEIIECTB OT UX CBOMCTB;

NpUOOPETEHUE OMBITA MCIONB30BAHUS PA3JIMYHBIX METOJOB M3YUYEHHUS BEUIECTB,
HAOMIOACHUST 3a WX MPEBPALICHUSIMHU TPU TMPOBEIACHUU HECIOXKHBIX XHUMHUYECKUX
HKCIIEPUMEHTOB C MCIOIb30BaHUEM JJa0OPaTOPHOro 000PYI0BaHUS U TPUOOPOB;

(bopMHpOBaHUE MPEICTABICHUNA O 3HAYEHUM XMMHYECKOM HAyKW W PELICHUU
COBPEMEHHBIX IKOJOTMYECKHUX MPOOJIEM, B TOM YKCIIE B MPEAOTBPALLEHNN TEXHOTEHHBIX
1 DKOJIOTHYECKHUX KaTacTpod.

Oco6eHHOCTH 0TOOPA M aJanTAlMN Y4e0OHOr0 MaTepuaJia o XuMHH

OOyueHne y4eOHOMY MpeaMETy «XUMHUS» HEOOXOJUMO CTPOHUTHh Ha CO3JAaHUU
ONTUMAJIBHBIX YCIOBHH Ji1 YCBOEHHS MPOrPaMMHOTO MaTrepuaia OOydaroIUMHUCS C
31IP. Bonbiioe BHUMaHHME AOJKHO OBITH YIElI€HO OTOOpy ydeOHOro marepuaia B
COOTBETCTBUM C MPUHIUIIOM JOCTYITHOCTH IIPU COXPAaHEHUHU 0011ero 0a30BOro ypoBHS.
OH N0MKEeH MO COAEpX aHUI0 U 00beMy OBITh aallTUPOBAHHBIM JJI1 O0YYarOUIUXCS C
3IIP B cOOTBETCTBUU C UX OCOOBIMH 00Opa3zoBaTEebHBIMU MOTpeOHOCTSIMH. CremyeT
o0JerynTh OBIaJeHUue Marepuasiom oOyvatomumucs c¢ 3IIP nocpeactBom  ero
JETAILHOTO OOBSICHEHUS C CUCTEMATHYECKUM IOBTOPOM, MHOTOKPAaTHOW TPEHUPOBKOM
B IPUMEHEHUU 3HAHUM C HMCIOJb30BAaHUEM MPUEMOB AJITOPUTMHU3ALUU U BU3YaJIbHbBIX
onop, 00y4eHus CTPYKTYpUPOBAHUIO MaTepHUaa.

bonbiioe 3HaueHHWe AJ MOJHOLIEHHOIO YCBOEHHS YYEOHOro maTepuajia UMEeT
Ornopa Ha MEXIPEAMETHBIE CBSI3M BOIPOCOB, U3YYa€MbIX B JAHHOM Kypce, C TaKUMHU
yueOHbIMU mpeaMeramMu Kak «['eorpadus», «Puzukay, «buonorus». Ilo3Bomss
paccMaTpuBaTh OJMH M TOT € YYEOHbId MaTepuall C Pa3HbIX TOYEK 3pPEHUs,
MEXIIPEMETHBIE CBSI3H CIOCOOCTBYIOT €r0 JIyYIIEMY OCMBICICHHIO, 00Jiee MPOYHOMY
3aKpEIJICHUIO MOJIYYEHHBIX 3HAHUM U IPAKTUYECKUX YMEHUH.

[Tpu mOArOTOBKE K ypOKaM YYHUTENb JIOJDKEH MPEeaycMOTpeTh (POPMUPOBAHUE Y
oOy4Jaronuxcsi yMEHUi aHaIM3upoBaTh, CPAaBHUBATh, 0000IIaTh U3yYyaeMbIil MaTepual,
IUTAHUPOBATh TMPEACTOALIYI0 paldoTy, OCYIIECTBIATH CaMOKOHTpoJib. HeoOxomumo
MOCTOSIHHO CJIEIUTh 3a MPaBWIBHOCTBIO pEUYEBOro O(OPMIICHHS BbICKa3bIBAaHHM
obyuarommmxcs ¢ 3I1P.

B cBsi3u ¢ 0COOCHHOCTSIMM TOBEJCHUS U JI€ATENbHOCTH, oOyyatouiuxcs ¢ 31IP
(pacTOpMOKEHHOCTh, HEOPraHM30BAaHHOCTh) HEOOXOJUM CTPOXKAUIIMKA  KOHTPOJb
cOOJII0/IEHUS TTPaBUJI TEXHUKH 0€30MaCHOCTH MPHU NPOBEICHUU J1ab0paTOPHBIX padoT B
XUMHUYECKOM KaOWHETE.

IIpuMmepHble BHABI aedATeabHOCTH oOy4yawomuxcsa ¢ 3IIP, odyciaoBiaeHHbIe
0co0bIMH 00pa30BaTEeJIbHLIMM MOTPEOHOCTAMH M 00ecIeYnBAIONIAE OCMBICJICHHOE
OCBOEHHE COJIepP:KaHUM 00pa30BaAHMS N0 NpeaMeTy « XUMHUD)

Conepxxanue BUAOB jesTenbHOCcTH oOywatoniuxcs c¢ 3IIP Ha ypokax Xumuu
oTpeneNnsieTcss UX 0COOBIMU O00pa30BaTEIbHBIMHU MOTPEOHOCTSIMU. [loMHMO MMIHMPOKO
ucnonpzyeMbix B @OIT OOO oOumx [ist Bcex OOyyaroluxcs BUAOB JIEATEIbHOCTH
ClleqyeT YCWIMTb BHUJIbl JEATEIbHOCTH, CHeuu(puYHble I JAaHHOW KaTeropuu
oOyuaromuxcsi, Ui 00ecTieyeH!s] OCMBICIIEHHOTO OCBOCHMSI COAEpkKaHMs 00pa30BaHUs
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[0 TNPEAMETY: YCUJICHHE TPEIMETHO-NPAKTUYECKOU JEATEIbHOCTH C aKTUBU3AlLUEH
CEHCOPHBIX CHCTEM; YEPEAOBAHUE BUAOB ACATEIBbHOCTH, 3aJCHCTBYIOIIUX Pa3JIMYHbIC
CEHCOPHBIE CUCTEMBI; OCBOCHHE MaTepuaja ¢ ONOpPOM Ha allTOPUTM; «IOLIATOBOCTH» B
U3YYCHUN MaTepualia; MCIOIb30BaHUE JOMOJHUTEIBHOW BU3yaJIbHOW OMOpPHI (TUIAHBI,
o0pas3libl, CXeMbl, IIa0JIOHBI, ONOPHBIE Ta0IMIbI). i pa3BuTus y ooyyatomuxcs ¢ 3[1P
yMEHHUSl JieNlaTh BBIBOJBI, (OPMUPOBAHMS TPAaMOTHOIO PEYEBOIO BBICKA3bIBAHUS
HE0OXO/IUMO HKCMOJIB30BaTh OMOpHBIE cioBa W kiuiie. Ocoboe BHUMAHHE CIEIyeT
YACIUTh OOYYEHUIO CTPYKTYPUPOBAHUIO MaTepHUalia: COCTABJIECHHWE PUCYHOUHBIX U
BepOANbHBIX CXEM, COCTaBJieHME TaOJdHIl, COCTAaBJICHHWE KJIACCHU(PHUKAIUU C
0003HaYEHHBIMU OCHOBAaHUSAMH TSI KiIacCU(PHUKAIMKA M HAMOJTHCHUE WX MPUMEpPaMU |
Ap.

[IpumepHast TemaTuyeckasi U TEPMUHOJIOTUYECKas JIEKCUKa cooTBeTcTBYeT DOII
000.

Hns oOyuaromuxcsi ¢ 3[IP cyliecTBEHHBIMHU SIBJISIOTCS MPUEMBI PabOTHI C
JEKCUYECKUM MaTepuajaoM 1o mnpeaMmery. [lpoBomutcs crnenuanbHas padoTa 1o
BBEJICHUIO B aKTHUBHBIA CJIOBapb OOYYarOUIUXCS COOTBETCTBYIOMIEH TEPMHHOJIOTHU.
N3yyaeMble TepMUHBI BBOJSITCS HA MOJMCEHCOPHOW OCHOBE, 00s3aTelibHa BU3yalbHas
MOJJIEP’KKa, aJITOPUTMBI Pa0OTHI C OMPEICTICHUEM, OMTOPHBIE CXEMBI JIJISl aKTyaJln3aIluu
TEPMHHOJIOTHH.

Mecto yueOHOro nmpeamera « XuMus» B y4eOHOM ILJIaHE

B cootBerctBUM Cc @DenepaibHbIM  TOCYJAPCTBEHHBIM  00pa30BaTEIbHBIM
CTaHJIapTOM OCHOBHOT'O OOIIero o0pa3zoBaHusl YUEOHBIN mMpeaMeT «XUMUs» BXOJUT B
npeaMeTHy0 00aacTh «EcTecTBEeHHOHAYUHBIE MPEIMEThI» U SBISETCS 00s13aTEIbHBIM
JUTSL U3YUYECHUS.

Y4eOHbIM IJIaHOM Ha €€ u3ydeHue oTBefeHO 136 ydyeOHbIX 4acoB — IO 2 4 B
HEJEo B 8 U 9 Ki1accax COOTBETCTBEHHO.

Copnepxkanue y4eOHOro mpenMera «Xumus», mnpeactaBieHHoe B DenepanbHOU
paboueit mporpamme, coorBerctByer DI'OC OOO, pa3paboTaHo C y4EeTOM
denepanbHOl  OCHOBHOW  0Opa30BaTENbHOW  MPOTPAMMBI  OCHOBHOTO  OOIIETO
oOpazoBaHusi 1O y4yeOHOMY TMpeAMEeTy «XUMHUS», COOTBEeTCTByeT DenepaibHON
aJanTUPOBAHHOW OCHOBHOW 00Opa3oBaTeNbHONM TMPOrpaMMe OCHOBHOTO  OOIIETro
o0pa3oBaHus 00YUAIOIIUXCS C 33JIEPIKKOM MCUXUYECKOTO PA3BUTHSI.

COLAEPXAHUE YUEBHOI'O ITPEIMETA « XMW »

COLEP)KAHUE OBYUEHUMA B 8 KITACCE

[IepBOHaYaIbHBIE XUMHUUECKUE TTOHATHS

[Ipenmer xumuu. *Poiabp XUMHUM B JKM3HM 4YelloBeka.™ Tema W BelecTsa.
@u3nuecKre CBOICTBA BEIIECTB. ATperaTHOE COCTOSIHME BEIIECTB. *XUMHUS B CUCTEME
Hayk.* Uwucteie BemectBa u cMecu. CmocoObl pazaenenuss cmeceit. [IpaBuna
0e30macHOro OOpaIIeHus ¢ BEIEeCTBaMH U JTabOpaTopHBIM 00opynoBanueM. *[lonsTue
0 METOJIaX MO3HAHUS B XUMHU.™

ATOMBI U MOJEKYJIbl. XMUMUYECKHE DJIEMEHTbl. 3HAKU (CHUMBOJIbI) XMMHUYECKHX
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aneMeHTOB. OTHOCHUTENbHAA aTOMHas Macca. [IpocThie U ClI0KHbIE BelecTBa. ATOMHO-
MOJIEKYJISIPHOE YUEHHUE.

Xumuueckas ¢opmyia. BageHTHOCTh aTOMOB XMMHUYECKUX JJIEMEHTOB. *3aKOH
MOCTOSIHCTBA COCTaBa BeliecTB.* OTHOCUTENbHAas MOJIEKYJsipHass Mmacca. MaccoBas
JI0JI1 XUMUYECKOTO DJIEMEHTa B COCTMHEHUU.

duznyueckre W XUMUYECKHE SIBJICHUA. XuUMUYeckas peakuus. [lpusHaku
XUMUYECKUX pEaKIUh. YpaBHEHUS XUMUYECKUX peakiuid. 3aKOH COXpaHEHUS MacChl
BemiecTB. Knaccudukanus XUMHUYECKHUX peakiuil (COeIUHEHUs, pa3JIoXKeHHUs,
3aMeIleHus, OOMeHa).

XUMUYECKUN 3KCIEPUMEHT: 3HAKOMCTBO C XMMHUYECKOW MOCYJIOM, C MpaBUIaMU
paboThl B JIa0OpaTOpuu W MpUEMaMH OOpallleHUs C J1a0OPaTOPHBIM O0OPYAOBAHUEM;
U3yuYeHHE U OMNHUCaHHWE (PHU3UYECKUX CBOMCTB 0O0pa3lloB HEOPTaHUYECKHX BEILECTB;
HabmogeHrne GU3NYECKNX (TIaBICHHE BOCKA, TasHUE JIb/IA, pACTHPAHHUE caXxapa B CTYIIKE,
KUTICHUE W KOHJEHCAIMsI BOJbl) U XUMHUECKUX (TOPEHUE CBEYH, MPOKAIMBAHUE MEIHON
MIPOBOJIOKH, B3aMMOJICHCTBUE MeJla C KUCJIOTOM) sIBIICHUM, HAOMIOACHHE U OMHCAHUE
MPU3HAKOB MPOTEKAHUS XUMHUYECKUX peakiuil (pas3iioKeHHe caxapa, B3auMOJICHCTBUE
CEpHOM KHUCJIOTHI C XJOpUIOM Oapusi, paznoxkenue ruapokcuaa menu (1) npu
HarpeBaHMUH, B3aUMOJAEHCTBUE Xkele3a ¢ pacTBopoM conu meau (I1));u3ydenue cnocoboB
paszzeneHus cMecel (C IMOMOIIbI0 MaruuTa, (GUIbTPOBaHKE, BhIIAPUBAHKE, TUCTHILISIINS,
xpomatorpadusi), mpoBEACHUE OUYMCTKA MOBAPEHHOM COJIM; HAOIOJIEHUE W OMHCAHUE
pE3yJIbTaTOB TMPOBEACHUS OIbITa, WUTFOCTPUPYIOIIETO 3aKOH COXPAaHEHUs MAaccChl;
CO3/IaHHE MOJIETIEN MOJEKYJ (IIApOCTEPKHEBBIX).

Baxxnenmmue npeacTaBUTEN HEOPTaHNYECKUX BEIECTB

Bo3nyx — cmech razos. CocraB Bo3gyxa. Kucnopog — sneMEHT M IpoCToe
BelecTBo. HaxoxaeHue Kucnoposa B mpupoae, pU3nyeckue 1 XMMUYECKUE CBOICTBA.
Peakiuu ropeHust MpOCThIX U CIOKHBIX BemiecTB. COCOOBI MOJIYYSHHS] KUCIOpOoa B
nabopaTopur *u npoMeblnuieHHOCTH.* [IpuMmenenne kuciopona. [lonstue 00 okcumax.
Kpyrosopot kucinopona B npupoje. *O30H — ajtoTponHasi MOAUPUKALUSI KUCIOPOa.

TemnoBo# 3pPexT XuMHUYECKON peakiiny, TEPMOXUMHYECKUE YPaBHEHUS, IK30- U
SHAOTEPMUYECKHE PEaKIMK. TOIUIMBO: Yrojb U METaH. 3arpsi3HEHHUE BO3/1yXa, YCUICHUE
napHUKOBOTO 3 (PexTa, pa3pyiieHue 030HOBOTO CIOsT.™

Bonxopox — aneMeHT M IpocToe BewiecTsBo. HaxoxaeHue Bonopona B IPUPOJE,
¢u3nUecKue 1 XMMUYECKHUE CBOMCTBA (Ha MpUMEpe B3aMMOCICTBUS C HEMETAIJIAMU U
OKCHUJIaMH METAJIJIOB), MPUMEHEHHE, *CrocoObl moiyueHus.* [loHsiTHe O KUCIOTaX U
COJISIX.

KomnuectBo BemectBa. Mosib. Momsipas macca. 3akoH ABoraapo. MouisspHbIi
00BEM Ta30B. Pacuersl o xumudeckoi opmyiie. PacueTsl MaccoBOM 1011 XUMUYECKOTO
AJIEMEHTa B COEIMHEHUH, KOJMYECTBA BEIECTBA, MOJSIPHON Macchl, MOJISIPHOTO 00beMa
ra3oB. Pacu€Tbl Mo XMMUYECKUM YPAaBHEHUSIM.

*@uznueckue cBorcTBa Boabl.* Boma. Ee coctas, ctpoeHue u mosiekyibl. *Boaa
Kak pactBoputenb.* PactBopbl. *IIoHSITHE O HACHIEHHBIX W HEHACHIIIEHHBIX
pactBopax. IloHsiTue pacTBOpMMOCTH BelIlecTB B Boje.* Pacuer maccoBoil moim
BEIllECTBA B pacTBOpe (MpOIEHTHAas KOHLEHTpanusi). MaccoBasi 10yisl BelllecTBa B



pactBope. *XHUMHUYECKUE CBOMCTBA BOABI (Pa3IOKEHUE, PEAKIIMUA C HATPUEM, OKCHIOM
Kanbuusa, okcuaoM cepbl (IV) peakuum ¢ mertamnamMu, KUCIOTHBIMH U OCHOBHBIMHU
okcugamu). [lonstie 00 ocHoBaHUsX. POk pacTBOPOB B MpUPOJIE€ U B )KU3HU YEJIOBEKA.
Kpyrosopot Boabsl B mpupoje.* 3arps3HeHue NPUPOIHBIX BoJ. OXpaHa U OYHMCTKA
IPUPOJHBIX BOJ.

Baxneiiime  kiaccel  HeopraHmyeckux — coeauHeHuil.  Knaccuduxanus
HEOpraHWYeCcKux coeAuHeHud. OKcuabl: CcocTaB, Kiaccupukanus (KUCIOTHBIE,
OCHOBHBIC, *aM(poTepHBIC, HeconeoOpasytonme - Ha npuMmepe okcuaa yriepoaa (I1) u
okcuna azora (ll)), Homenknarypa.* *[lonyueHne™ u XMMUYECKHE CBOMCTBA OKCHUJIOB
(B3auMopelicTBue ¢ BOAOW, KucimoTamu, mienodamu). OcHoBanusa. Knaccudukanus
OCHOBaHMW: IIEJIOYM M HEPACTBOPHUMBIE OCHOBaHUA. HoOMeEHKnaTypa OCHOBaHUM.
du3MUecKue M XUMHUYECKHE CBOMCTBA OCHOBaHHHN (B3aMMOACHCTBHE C OKCHIAMU
HEMETAJUIOB, KUCIIOTaMH, coJisiMH). *TloydeHne ocHOBaHUM. ™

Kucnotsl: cocras, kiaccudukaiuys, HOMEHKIATypa, (pU3ndeckue U XUuMUYECKue
CBOMCTBa (B3aUMOJICUCTBME C METaUIaMH, OCHOBHBIMH OKCHJaMH, OCHOBAHHIMH,
COJIIMHM, Ha TPUMEPE COJSHOM U CEpPHOM KHCIOT), *crnocoObl moiydeHus.™ Psn
aktuBHoctu MetaioB H. H. bekeroBa. Conm (cpenHue): HOMEHKJIATypa CoOJeid,
*CcnocoObl MOJTyYEHUs™, B3aUMOJICUCTBHE COJIEH ¢ MeTaUlaMH, KUCJIOTaMH, IeJI0YaMu
U COJISIMU, IPUMEHEHUE.

[TonstHe 00 aM(dOTEepHBIX THAPOKCHIAX (HAa MpUMEpe LUHKA U *aTrOMUHHS™):
*XUMUYECKHE CBOMCTBA (B3aMMOJICHCTBUE C KUCIOTAMU U IIEJI0UaMH, Pa3IOKEHUE MPU
HarpeBaHWM) U MOJy4YeHHUE.™

['eHeTnyeckass CBsI3b  MEXKAY KJacCaMM  HEOPTraHMYECKUX  COCAUMHEHUM.
['eneTnueckue psabl.

XUMUYECKUI IKCTIEPUMEHT: KaUeCTBEHHOE OINPECICHUE COACPKAHUS KUCIOPOaa
B BO3/IyX€; MOJIydYeHUE U U3YYCHUE CBONCTB KUCJIOPO/a; HAOMI0ACHUE B3aUMOICUCTBUS
BEILIECTB C KUCJIOPOJOM U YCJIOBUSI BOZHUKHOBEHHS U MPEKPAILICHUS TOpEeHHUs (TI0Kapa);
O3HaKOMJIEHHE ¢ 00pa3llaMH OKCHJIOB U OMKMCAHKUE WX CBOWCTB; MOJIYYCHHE U U3yUYCHHE
CBOMCTB BOJIOpojia (TOpeHue); HaOII0ICHHEe 00Pa3lioB BEIIECTB KOJIUYSCTBOM | MOJIb;
UCCJIEIOBAaHUE OCOOEHHOCTEW PAcTBOPEHHUS BEIIECTB C PA3MYHON PACTBOPUMOCTHIO;
IIPUTOTOBIICHUE PACTBOPOB C OIPEACIEHHOM MacCOBOW JOJIEM PacTBOPEHHOTO
BEIIIECTBA; B3aUMOJICHCTBUE BOJIBI C MeTa/ulaMH (HATpHEM U KajbllieM) (BO3MOXKHO
MCIIOJIb30BAaHUE BUJACOMATEPUATIOB); OMPEJEICHUE PACTBOPOB KHUCJIOT M IIEIOYEH C
MOMOINIBI0  MHAMKATOPOB; HCCIEIOBAHUE OOpa3lloB HEOPraHWYECKUX  BEIIECTB
Pa3JIMUHBIX KJIACCOB; HAOJIOJICHUE W3MEHEHMS OKPACKU HWHIUKATOPOB B pacTBOpax
KHUCJIOT U IleNIovell; u3yuenue B3aumojaeiictsust okcuaa meau(Il) ¢ pactBopom cepHoit
KHUCJIOTBI, KACIIOT C METAJJIAMH, PEaKIuil HEUTpaiu3aluu; MojJydeHue HepacTBOPUMBIX
OCHOBAHUM, BBITECHEHHE OJIHOTO MeETajula JAPYrMM W3 pacTBOpa COJIM; peEIIeHue
AKCIIEPUMEHTANIbHBIX 3aJlad 1Mo TeMe «BakHelnmme Kiacchl HEOPraHUYECKHUX
COCIUHEHUI».

[Tepnoanueckuii 3akoH u [leprnoanyueckas cuctemMa XHUMHAYECKUX 3JIEMEHTOB
. . MenneneeBa. CTpoeHue aTOMOB. XUMU4ecKas CBi3b. OKUCIUTEIbHO-
BOCCTAaHOBHUTEJIbLHbBIC PEAKIINH.



[lepBbie MONBITKH KIacCU(PUKAIIMN XUMUYECKUX 3yieMeHTOB. [loHATHe 0 rpymmax
CXOAHBIX DJJEMEHTOB (ILEJIOYHBIE U ILEJOYHO3EMENIbHbIE METaJUIbl, TaJOIEHBI,
UHEPTHBIE Ta3bl). *DJIEMEHTHI, KOTOpble 0Opa3yloT aM(OTEpHbIE OKCUABI U
TUIAPOKCUIBI.*

Ilepnonnuecknii 3akoH. Ilepuogmyeckas cucTteMa XWMHYECKHX 3JIEMEHTOB
. 1. MeHnneneesa. Koporkoneprnonnas " * IIMHHONIEpHOAHAS ™ (dopMbI
[lepuomnueckon cucreMbl xumMudeckux syeMeHToB . . Menneneesa. Ilepuonbl u
rpynnsl. PU3NYECKANA CMBICI IMOPSAKOBOIO HOMEpPA, HOMEPOB IIEpUOAA W TPYIIIBI
AJIEMEHTA.

Crpoenne atomoB. CoctaB aToMHBIX sifep. *M3oTonbl.™ Dnekrponsl. CTpoeHue
ANIEKTPOHHBIX 000JI0YEK aTOMOB NEpBbIX 20 XUMHUUECKUX 3iemMeHToB Ilepunonnueckoi
cucrembl J[. 1. Menneneea. XapakTepuUCTMKAa XHMHWUYECKOIO OJJEMEHTAa IO €ro
nonoxxenuto B [lepnonnueckoit cucreme /. . Menneneena.

*3aKOHOMEPHOCTH U3MEHEHUSI CBOMCTB 3JIEMEHTOB MaJbIX MEPUOJOB U TJIABHBIX
MNOATPYII, B 3aBUCHMOCTH OT AaTOMHOIO (IOpPAJKOBOrO) HOMEpa 3HAYEHHE
Ilepuoguyeckoro 3axkoHa U llepuoandeckor CUCTEMBI XUMHUYECKUX 3JIEMEHTOB I
pa3BuTHs Hayku U npakTuku. Jl. V1. MeHnneneeB — yu€Hblil U TpaKJaHUH. ™

Xumnyeckass cBs3b. KoBasmeHTHass (moJjisipHasi W HEMOJIIpHAsi)  CBS3b.
*JNEeKTPOOTPULATETLHOCTh AaTOMOB XUMHUECKUX 3JIEMEHTOB. ™ VIOHHAs CBS3b.

Crenenp okucieHus. OKHCINUTEIBbHO-BOCCTAHOBUTEINBHBIE peakuuu. [Ipomeccsl
OKHCIICHHS] U BOCCTAHOBJICHUSI. OKHCIIUTENIN U BOCCTAHOBUTEIIN.

XUMHUYECKUI SKCHEPUMEHT: HW3y4eHUue OO0pa3loB BEUIECTB METALIOB H
HEMETAJUIOB; B3aHMOJCUCTBUE THUAPOKCUAA IIMHKA C PACTBOPAMH KHUCJIOT U LIEIOYEH;
IIPOBEJICHUE OIBITOB, MJUTIOCTPUPYIOIIUX TPUMEPBI OKACIUTEIBHO-BOCCTAHOBUTEIIBHBIX
peakiuii (ropeHue, peakiuy pa3ioKeHus, COSTUHEHHUS).

MexnpeaMeTHbIe CB3U

Peanuzanmsi MeXnpeaMeTHBIX CBsi3eld MpPU M3YYCHHWM XHMHM B 8 KIacce
OCYIIECTBJISIETCS Yepe3 HCIOJIb30BAaHUE KaK OOIIMX €CTeCTBEHHO-HAYYHBIX MOHSATHUA,
TaK W TOHATHUM, SBJSIONIMXCS CUCTEMHBIMU I OTJEIBHBIX MPEIMETOB €CTECTBEHHO-
HAy4HOTO IUKJIA.

OOmue ecTeCTBEHHO-HAy4YHbIE TOHATUSA: HAy4HbIA (akT, TUIOTE3a, TEOpHs,
3aKOH, aHAJIU3, CUHTE3, Kiaccu(ukaius, nepuoudyHOCThb, HAOMI0IEHNEe, SKCIIEPUMEHT,
MOJIETTUPOBaHUE, U3MEPEHNE, MOICITb, SIBJICHHE.

dusnka: MaTepusi, aToOM, JIEKTPOH, MPOTOH, HEUTPOH, WOH, HYKIU, HW30TOIIHI,
pPaZOaKTUBHOCTh, MOJIEKYJa, DOJCKTPUUECKUN 3apsifi, BEIIECTBO, TENO, OOBEM,
arperaTHOE COCTOSIHHE BEIECTBA, Ta3, (PU3NYECKUe BEIMYUHBI, SAUHUIIEI H3MEPEHUS,
KOCMOC, TUTaHEeTHI, 3BE37161, CoHIIE.

buonorus: dorocuntes, apixanue, ouocdepa.

['eorpadus: atmocdepa, ruapochepa, MUHEpAIbI, TOPHBIE MOPOABI, TMOJIC3HBIC
MCKOIIaeMble, TOILJTUBO, BOJIHBIE PECYPCHI.



COILEPKAHUE OBYUYEHMUA B 9 KIIACCE

BemecTBo n xXumMu4ecKkas peakuus

Ilepuognueckuii 3akoH. Ilepumonnyeckass cHUcTeMa XUMHUYECKHUX DIJIEMEHTOB
. . MenneneeBa. CrTpoeHue aromMoB. 3aKOHOMEPHOCTH B HW3MEHEHHU CBOWCTB
XUMHYECKHX 3JIEMEHTOB NEPBBIX TPEX MEPUOMAOB, KaIHs, KalbLMsI U UX COCAUHEHHUH B
COOTBETCTBUU C MOJOKEHUEM 3JIEMEHTOB B [leprnoanyeckoil cUCTEME U CTPOCHUEM HX
aTOMOB.

CrpoeHue BemlecTBa: BHUABl XHUMHYECKOW CBSI3U. THIBI KPUCTAUIMYECKHX
pElETOK, *3aBUCUMOCTh CBOMCTB BEIECTBA OT THUIIA KPUCTAIIMYECKON PEIETKH U BUIA
XUMHUYECKOH CBSI3U. ™

Knaccudukanus 1 HOMEHKIIaTypa HEOPraHUYECKUX BEIIECTB (MEXIyHapOaHas U
TpUBHAJIbHASA). XUMUYECKHE CBOMCTBA BEILECTB, OTHOCAIIMXCSA K Pa3IMYHBIM KJilaccaM
HEOPraHWYECKUX COCUHEHUN, TCHETUUECKAs! CBA3b HEOPIAHMYECKUX BEILECTB.

Knaccudpukanus XuMu4ecKux peakluid 1o pa3ndHbIM MpU3HAKaM (IO YUCIY U
COCTaBY y4YacCTBYIOUIMX B PEAKIMU BEIIECTB, [0 TEMIOBOMY 3()(PEKTy, 0 U3MEHEHUIO
CTENEHEW OKHUCJICHHUS XMMMUYECKHX DJJEMEHTOB, *NO OOpaTUMOCTH, IO Y4YacCTHUIO
KaraiuzaTopa).* DK30- W DJHJIOTEPMHUYECKHE peakuuu. *TepMOoXUMHUYECKUe
ypaBHEHUA. ™

*TloHsiTHE O CKOpPOCTH XHMHuYecKoWl peakuuu. [lonarne o0 oOpaTUMBIX U
HEOOpAaTUMBIX XUMHUYECKUX peakuusx. [loHATHE O TOMOTE€HHBIX U TE€TEPOreHHBIX
peakuusx. [lonsiTue o XumMuueckoM paBHOBecuH. CMEIIEHNE XUMHYECKOTO PABHOBECHS.
@akTopbl, BAUSAIOIINE HA CKOPOCTh XMMHUYECKOW PEaKIMU U MOJIOKEHUE XUMHUYECKOTO
paBHOBecHUA. ™

OKHCIINTENEHO-BOCCTAHOBUTEIIBHBIE peakuuy, AIIEKTPOHHBIN OanaHc
OKHUCJIUTEIBHO-BOCCTAHOBUTENBHON peakuu. COCTaBIEHHE YPABHEHUI OKUCIIUTEIIBHO-
BOCCTAaHOBUTEJbHBIX PEAKLU C UCTIONIb30BAHUEM METO/1a AJIEKTPOHHOIO OajlaHca.

Teopus 3IEKTPOJIMTHYECKONW TUCCOLUALMU. DJIEKTPOJIMTHYECKAs JUCCOLIMALIMS.
DNEKTPOAUTBI U HEdNEKTPOIUThl. KaTHOHBI, aHMOHBI. *MeXaHu3M AUCCOLUALUU
BEIIECTB C PA3JIMYHBIMU BHJAMM XHMHYECKOW CBsA3U. IloHsTHE O cTeneHu
nucconuanuu.™ CuabHbIE U C1a0ble AJIEKTPOIUTHI.

Peakiuun noHHoro oOMeHa. Y clioBUSA MPOTEKAHUS PEAKUMA MOHHOTO OOMEHa 10
KoHIa. [losmHbIE M COKpalIEHHBIE HOHHBIE YPABHEHMS PEAKUNNA. XUMUYECKHE CBOMCTBA
KHCJIOT, OCHOBAaHMM UM COJIell B CBET€ NPEACTABICHUA OO0 3JIEKTPOJUTUUYECKON
nucconmanun. Cpena pactBopa. KadyecTBEHHBIE pEAKIMM HA KATUOHBI W AHUOHBI:
XJopua-, OpoMun-, uoauA-, cyiabdar-, kapOoHaT-, cuiIMKar-, (ocdar- aHUOHBI,
T'MJIPOKCHU/I-MOHBI; KaTHOHbl aMMOHUS, MarHusi, KajblMs, aJlOMMHHU, keie3a (2+) u
(3+), Mmenu (2+), uHKA, MIPUCYTCTBYIOIINE B BOJHBIX pACTBOPaXx.

XHWMHYECKUI 3KCIEPUMEHT: O3HAKOMJIEHUE C MOJEISIMU KPUCTAUIMYECKUX
PEIIETOK HEOPraHMYECKHX BEIECTB — METAJIOB M HEMETAJJIOB (rpadura U anMasa),
CIIOKHBIX BEIIECTB (XJIOpUJA HATpuUs); HUCCICAOBAHME 3aBUCUMOCTH CKOpPOCTH
XUMHYECKOW pEaKIMU OT BO3JIEHCTBHS pa3IM4YHBIX (aKTOPOB; HCCIIEIOBAHUE
AJIEKTPONPOBOJIHOCTH PACTBOPOB BELIECTB, ITPOLIECCA TUCCOLMALIMHA KUCIIOT, IIEI0YEH 1
cojeii  (BO3MOXXKHO  HCIIOJIb30BAHME  BHUJAECOMATEPUATIOB); MPOBEACHHE  OIBITOB,
WUTFOCTPUPYIOLIUX TPU3HAKK MPOTEKAHHWS pPEaKkiuid HOHHOTO oOMeHa (0Opa3oBaHHUE
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OCajika, BBIJIEJIEHUE Ta3a, 00pa3oBaHHE BOJIbI); OMBITOB, WLIIOCTPUPYIOIIUX MPUMEPHI
OKHCJIUTEIbHO-BOCCTAHOBUTENIbHBIX ~ peakUuid (FOpeHHe, peakUuu pa3ioxKeHUs,
COEIMHEHMS); PACIIO3HABAaHUE HEOPraHMYECKHUX BEILECTB C IOMOIIBIO KayeCTBEHHBIX
peakiuii Ha HOHBI; PELLICHUE SKCIIEPUMEHTANIBHBIX 3a/1au.

HewmeTaibl 1 uX coeuHEHUs

OOmass  xapakrepucTuka rajnoreHoB. (OCOOEHHOCTM CTPOEHHSI  aTOMOB,
XapakTepHble cTeneHu okucieHus. CtpoeHue u (U3MUECKHE CBONCTBA MPOCTHIX
BEILIECTB — rajJOreHoB. XMMHUYECKHE CBOMCTBAa Ha NMpHUMeEpPE XJopa (B3auMOJEHCTBUE C
METaljlaMH, HEeMeTallaMd —  BOJAOPOJOM U  KHUCIOpOAOM, *memoyamu™).
Xnoposogopoa. ConsiHast KHCIOTa, XMMUYECKUE CBOMCTBA, *MOMydyeHUue™, MpUMEHEHHUE.
* JleficTBHE XJI0pa M XJIOPOBOJIOPOIa HAa OPTaHW3M 4elioBeka.™ BakHelme XIopuasl u
UX HaXO0XKJICHHE B PUPO/IE.

OOmas xapakrepuctuka »3jeMeHTOB VIA-Tpynmbl. OCOOEHHOCTH CTpPOEHHUS
aTOMOB KHMCJIOPOJIa ¥ CEPBI. XapaKTEPHbIEC CTEIIEHNU OKUCIICHUS.

CrpoeHue M (pu3nMyecKue CBOWCTBA MPOCTHIX BEIIECTB — KUCIOPOJA U CEPHI.
ANnoTponHble MOAU(PHUKALMU KHUCIOpOAAa U cepbl. XUMHYECKHE CBOMICTBa Cepbl
(B3auMogelicTBUe *c HeMeTallaMH™* — BOJOPOJOM U KHCJIOPOJAOM, MeETaljlaMH,
*KOHLICHTPUPOBAHHBIMU a30THOM M cepHOW KucimoTamu).* CepoBOAOPOI: CTPOECHHE,
¢u3znueckue U XMMHUYECKUE CBOMCTBAa (KMCIOTHBIE M BOCCTAaHOBHUTEJIBbHBIE CBOMCTBA).
Oxcuapl cepbl Kak MPEACTABUTENN KUCIOTHBIX OKCUAOB. CepHast KucioTa: (Gu3niecKue
U XUMHUYECKHe cBoMcTBa (00mme u crneuuduueckue). Conm CepHOM KUCITOTHI,
KAaueCTBEHHAas peakius Ha cyib(aT-uoH. CepHucras KucioTa. *XMMHUYECKHE PEaKLUH,
JeXallie B OCHOBE IMPOMBIIUIEHHOTO CHoco0a TOJYyYEHHUs CEPHOM KHUCHOTHI.™
Haxoxnaenue ceprl u €€ coenuHeHnid B npupoze. [I[puMenenune cepel 1 €€ COETUHEHUN B
ObITY WM B TNPOMBIIUIEHHOCTH. *XHMMHUYECKOE 3arps3HEHUE OKpYXaroleh Cpeabl
COEIMHEHUSIMH Cepbl (KUCIOTHBIE JOXAU, 3arpsi3HEHUE BO3yXa U BOJIOEMOB), CIIOCOOBI
ero npeaoTBparnieHus.

OO6mast xapakTtepucTuka osieMeHToB VA-rpynnbl. OCOOEHHOCTH CTpOEHUs
aTOMOB a30Ta U (ocdopa, XapaKTepHbIe CTEICHH OKUCICHHUSL.

A30T, pacmpocTpaHeHuEe B MpHUpojae, (U3NYECKHEe M XUMHUYECKHE CBOICTBa
(B3auMozelicTBUE C MeTaJUIaMM M HEMETallJlaMd - KHUCJIOPOAOM M BOJOPOAOM).
Kpyrosopor azora B mnpupone. AMMuak: (U3NYECKHE U XUMHUYECKHE CBOMCTBa
(OKHCIIEeHHEe, OCHOBHBIE CBOMCTBA BOJHOTO pacTBOpa), *HojlydeHHe™ U MpUMEHEHUE.
Connm aMMOHUS: COCTaB, (QU3NYECKHME UM XUMHUYECKHE CBOWCTBA (pa3liokKeHUeE,
B3aUMOJICHCTBUE CO IMIeJIoYaMu), NpuMeHeHue. KayecTBeHHas peakuuss Ha HOHBI
aMMOHUS. A30THas KHUCIOTa, €€ (U3MYEeCKMe U XMMHYECKHE CBOMCTBa (oOlue u
cnenuduueckue), *nomydenue.* Hutparel (paznoxeHue). A30TUCTas KHUCIOTA.
Hcnonb3oBaHne HUTPATOB M COJEM aMMOHHMSI B Kay€CTBE MHHEPAJIbHBIX YIO0OpEHUM.
*XUMUYECKOe 3arpsi3HEHUE OKPYXKAIOIIEH Cpellbl COSAMHEHUSMU a30Ta (KUCIOTHBIE
JOXH, 3arpsiI3HEHUE BO3/1yXa, TOYBBI U BOJOEMOB). ™

dochop, *ammorponubie Moaudukammuu dhochopa,* Puznueckrue U XUMUIECKUE
CBOMCTBa (B3aUMOJICHCTBUE C MeETalJIaMH, HEMETaJUIaMU, *KOHIICHTPUPOBAHHBIMU
a30THOM W cepHoil kmciotamm).* Okcupa docdopa (V), oprodochopHas KHCIOTA:
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busznueckue W XHUMHUYECKHE CBOWCTBa, *momyuenue.* *[lonarue o MuHEpaIbHBIX
ynoOpeHusx: HUTpathl U ¢ocdartbl. [loHATHE O KOMIUIEKCHBIX ymoOpeHusx.* OoOmas
xapakTepuctuka 3aeMeHToB [VA-rpymmbsl. OcoOeHHOCTU CTPOEHUsI aTOMOB yriiepoja 1
KpeMHHUsA. BaleHTHOCTh M XapaKTepHbIE CTENEHW OKHUCIEHHS aTOMOB YIJIepojaa H
KpeMHus. PacripocTpanenue yriieposia B pupo/ie, XapaKTepHbIE CTETIEHN OKUCIICHHUS.

VYraepon, amwiorponHele Moaudukamuu (rpadur, anamas), GU3NYECKHE W
XUMUYECKME CBOMCTBA TMPOCTBHIX BEIIECTB (B3aMMOJIEUCTBHE C  METaJIaMH,
HEMeTallaMH, *KOHIICHTPHUPOBAHHBIMH a30THOW M CEPHOW KUCIOTaMu)*. AncopOuusi.
Kpyrosopot yriepoaa B npupozge. OKcuabl yriepoaa, ux (Gu3nuecKue U XUMHUYECKHE
CBOWCTBA, IIOJIyYEHHE W IPUMEHEHHME, JCHUCTBHE HA  OPraHU3M  4YEJIOBEKA.
*Dxoyormdeckue TpoOJeMbl, CBs3aHHBIE C okcugoMm yriaepona(lV); rumotesa
r7100anbHOTO MOTEIUICHUS KJIMMaTa; MapHUKOBBIA 3¢ @dekT.* YrompHas kuciaora u eé
COJIM, MX (U3MYECKHE W XHMHYECKHE CBOWCTBA, *MOJydeHHWE M IPUMEHEHHeE.™*
KauectBennas peakius Ha kapOoHaT-uoHbl. Mcmonb3oBaHue kapOOHATOB B OBITY,
MEJULMHE, IPOMBIIIIEHHOCTH U CEJIbCKOM XO0351CTBE.

OOuue npeacraBiaeHUss 00 OCOOEHHOCTSIX COCTaBa M CTPOEHUS OPraHUYECKUX
COEIMHEHUN yriepoja (Ha MpuMepe MeTaHa, HTHIIEHA, 3TaHOJIa, YKCYCHOM KHUCIIOTHI.
*1x coctaB M XuMHUecKoe cTpoeHue. Knaccudukanus opraHM4ecKuX BeIecTB.*
[TonsiTe 0 OMONOrMYECKH Ba)KHBIX BEIECTBAaX: JKUpPax, OeNKax, yrieBoJax — M UX
POJIM B KM3HU uesoBeKa. *MarepuanbHOE €MHCTBO OPraHUYECKUX M HEOPTraHUYECKUX
COEIMHEHUH. *

Kpemuuii, ero ¢usmyeckue © XHMHYECKHME CBOMCTBa (Ha THpUMeEpe
B3aUMOJICHCTBUS C MeETaVlaMH M HEMETaUlaMH), *moiydyeHue® H NpUMEHEHHE.
*CoenuHenus kpemHus B npupoje. OOmue npeactaBienus 00 okcuae kpeMHusi(IV) u
KpeMHHEeBOU kucioTe. CUIMKaThl, pU3NYecKre 1 XUMHUYECKUE CBOMCTBA, MOJTYyYEHUE U
NpUMEHEHWEe B  OBbITYy, TMPOMBIINJIEHHOCTH (B  MEIUUMHCKOW, 3JIEKTPOHHOM,
CTPOMUTENBHON M [p.). BaxkHellne cTpOUTENbHBIE MaTepUalbl: KE€paMHUKa, CTEKJIO,
IIEMEHT, 0eTOH, kese300eToH. [IpobieMbl 6€301MaCHOT0 UCTOIB30BAaHUS CTPOUTEIBHBIX
MaTEepUajIoB B IOBCEAHEBHOM KU3HU. *

XUMUYECKUN SKCHEPUMEHT: H3yuyeHHuEe 00pa3l0B HEOPraHMYECKHX BEIIECTB,
CBOWCTB COJIIHOM KHCJIOTBI, IMPOBEACHUE KAUYECTBEHHBIX PEAaKLUHUU Ha XJIOPUI-UOHBI U
HaOJIOJICHUE TPU3HAKOB HX MPOTEKAHUs; OMNBITHI, OTpa)xaroue (U3NUecKue u
XUMHUYECKHE CBOICTBAa TrajOreHOB M HMX COEIUWHEHUH (BO3MOXHO HCIOJb30BaHUE
BHUJICOMATEPHUAJIOB); O3HAKOMJICHHME C o0Opa3llamMu  XJIOpUJOB  (TajJOTCHUIOB);
O3HAKOMJIEHHE C O0pa3uaMu cepbl U €€ COeAUHEHUSAMH (BO3MOXKHO MCIOJIb30BaHUE
BHUJICOMATEPHUAJIOB); HAOIIOJIEHUE Mpoliecca OOYIVIMBAaHMUS caxapa Moj JeHCTBUEM
KOHLICHTPUPOBAHHON CEPHOI KHUCIIOThI; M3YYEHUE XMMUUYECKIX CBOMCTB pa30aBiIeHHOM
CEPHOM KUCJIOTHI, TPOBEACHUE KAU€CTBEHHOMN peakuu Ha Cyab(}aT-uoH U HaOII0AeHUE
MpU3HaKa e€ MPOTEeKaHus;, 0O3HaKOMJICHHE ¢ (PM3UYECKUMU CBOMCTBaMU a3ota, ¢hochopa
U UX COeIMHEHU (BO3MOXKHO MCIIOJIb30BAHHME BHIeOMAaTeprasoB), 00pa3liaMu a30THBIX
u pochopHbIX yaoOpeHuii; moJydeHrne aMMraKka U U3y4eHne ero CBOMCTB; MPOBEICHHE
KaueCTBEHHBIX peakKIMil Ha MOH aMMOHMS U (PocaT-uOH U HU3yUeHHE MPHU3HAKOB UX
MPOTEKaHUs, B3aUMOJICCTBUE KOHUECHTPUPOBAHHOM a30THOM KHUCIOTBI C MEIBIO
(BO3MOXHO HCIIOJIB30BAHUE BUAECOMATEPUAIIOB); U3YUEHUE MOJIENIEH KPUCTAJUIMYECKUX
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pemérok anMasa, rpaduTa; 0O3HAKOMJICHHE C IMPOLECCOM aJIcopOInu PacTBOPEHHBIX
BEIIECTB AKTUBUPOBAHHBIM YIJIEM M YCTPOMCTBOM MPOTUBOrasa; IOIy4YeHUE
YIJIEKHCIIOTO Ta3a U U3YYEHHUE €r0 CBOWCTB; MPOBEJCHUE KAaUYECTBEHHBIX PEaKIUi Ha
KapOOHAT- M CHJIMKAT-HOHBI U U3yYEHHUE MPU3HAKOB UX MPOTEKAHUs; O3HAKOMJICHHUE C
HPOAYKIMEH CHIIMKaTHOM MPOMBIIUIEHHOCTH; PelIeHNe IKCIIEPUMEHTAIBHBIX 3aa4 110
TeMe «BaxxHei1ne HeMeTaIbl ¥ UX COSIUHECHUS.

Meramibl 1 UX COETUHECHUS

OOmras XxapakTepUCTUKA XUMHUYECKUX 3JIEMEHTOB — METAJJIOB HA OCHOBAHUU
UX  noyiokeHuss B llepuwoauyeckod — cUCTEME  XHUMHUYECKUX  DJIEMEHTOB
. . MenaeneeBa u ctpoeHust atomoB. CTpoeHrue MeTaiuioB. MeTtannuueckas CBs3b U
METaJUIMYECKasi KPUCTALIMYECKAsT PelIETKa. DJICKTPOXUMUUYECKUN Pl HANPSIKEHUU
MeTauioB. DU3MYECKHME W XUMHYECKHE CBOWCTBA METAUIOB (B3aMMOJICHCTBHE C
KHCIIOPOJIOM, BOAOM, KuciaoTamu). *O01mue cnocoOsl noaydeHus: meramioB. [lonsTue
0 KOPPO3UHU METAJUIOB, OCHOBHBIE CIIOCOOBI 3aIUTHI UX OT KOoppo3uu. CIiiaBsl (CTalb,
YyTyH, JIOPATIOMUHHMN, OpOH3a) U UX IPUMEHEHHE B OBITY U MIPOMBIIIJIEHHOCTH . *

[Ilenounsle Merayuibl: mnojoxkeHue B l[leppoanmyeckon cucremMe XUMHYECKUX
anemeHnToB JI. WM. MenneneeBa; crtpoeHue aromoB.  HaxoxzaeHue B mnpupoje.
duznueckre W XMMHUYECKHE CBOMCTBAa (Ha mpumepe Hatpusi u Kanus). OKCUIbl U
TUAPOKCUBI HATpUS U Kanus. [[puMeHeHne MEeI0UYHbIX METAJIIOB U X COCTUHEHMUIA.

[Ilenoyno3emenbHbIE METAaJLJIbI MarHui 5 KaJIbIHM: MOJIOKCHUE
B [lepronnueckoit cucreme xumnudeckux anemeHToB /Jl. M. MenneneeBa; ctpoeHue ux
aTOMOB; HaxOXJeHue B mpupoac. PHU3NUeCKHEe M XUMHUYECKHUE CBOWCTBA MarHus W
Kayiblusl. BaxkHelue coequHeHus] Kanblus (OKCUI, TUAPOKCH, coiu). *JKECTKOCTh
BOJIbI U CITOCOOBI €€ yCTpaHEeHUs. ™

AnmoMuHu: TIonoxkeHue B llepmogmueckod cHUCTEME XMMHUYECKHX 3JIEMEHTOB
J. . MenneneeBa; CTpoeHUME aroma; HaxoxiaeHue B mpupoge. Dusnueckue u
XUMUYECKHME CBOWCTBA aIOMUHUSA. AMQOTEpHBIE CBOMCTBA OKCHJA U THAPOKCHIA
ATIOMHUHUSL.

Kenezo: nonoxenne B Ilepruoamyeckod CHUCTEME XHMHUYECKUX DSJIEMEHTOB
J. 1. MenneneeBa; CTpO€HME aroMa; HaxoxaeHue B npupone. Dusznueckue u
XUMHUYECKHE CBOMCTBA jkelie3a (B3auMOICHCTBUE C METAJJIaMU, KUCIIOTaAMU U COJISIMH).
Oxcunpl, tunpokcuasl u conu xenesa(ll) u xenmesa(Ill): cocraB, cBoiicTBa u
*nonayyeHue.*

XUMUYECKUI 2KCIIEPUMEHT: O3HAKOMJICHHE C 00pa3llaMu METa/IOB U CILIABOB,
UX (PU3MYECKUMH CBOMCTBAMU; U3YUCHHUE PE3YIHTATOB KOPPO3UU METAIOB (BO3ZMOXKHO
HCIIOJb30BaHKE BUEOMATEPUAIOB), OCOOCHHOCTEN B3aUMOJEHCTBUS OKCUAA KAJIBIIUS U
HaTpus C BOJIOM (BO3MOXKHO HCIIOJIb30BaHUE BUJICOMATEPUANIOB); HCCIICIOBAHKE
CBOMCTB KECTKOM BOJIbI; Mpoliecca TOPEHHsS Kelie3a B KHUCIOpojae (BO3MOXKHO
HCIIOJb30BaHUE BUIEOMATEPHUATIOB); MPU3HAKOB MPOTEKAHUS KaU€CTBEHHBIX PEAKIIUNA HA
WOHBI (MarHus, Kajublusi, amtoMuHus, uuHkKa, xene3a(ll) u xeneza(Ill), menu(Il));
HaOJIIOZICHUE U OMKMCAHKE MPOIIECCOB OKPAIIUBAHUS TNIAMEHA MOHAMH HATPHS, KIS U
KaJblus (BO3MOXKHO HCIIOJIB30BAHHME BHIEOMATEPHAIIOB); MCCIENOBaHNE aM(DOTEPHBIX
CBOMCTB THJIPOKCHIA AJIFOMUHUSI U TUAPOKCUA [IUHKA; PEUICHUE SKCIIEPUMEHTAIbHBIX
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3a11a4 no teme «Bakaene MeTajuIbl U UX COETUHEHUSY.

XHAMHMS U OKpy>Karouas cpesa

*HoBble MaTepuanbl U TEXHOJIOTMH. BellecTtBa M MaTepuasnbl B MOBCEJHEBHOU
KU3HM 4YelloBeKa. XHMMHMS M 310poBbe. be3zonmacHoe HCIONb30BaHHE BEIIECTB U
XUMHUYECKUX peakuuid B ObiTy. IlepBas momomp 0OpU XUMHYECKHX OXKOTax
1 oTpaBiieHUsAX. OCHOBBI SKOJIOTMYECKON IPaMOTHOCTH. ™

*XumMuyeckoe 3arps3HEHHE OKpY’Kawollel cpenbl (IpeaesibHas AOMyCTUMAas
koHLeHTpauus BewecTB — [1J1K). Posib XxuMuu B pellieHHH 3KOJOTMYECKHUX TPOoOIemM.™

*TIpupoaHble MCTOYHUKU YTIEBOAOPOAOB (Yrojib, MPUPOIHBIN Tra3, HEPTH),
MPOJYKTHI UX NEPEPAOOTKHU, UX POJIb B OBITY U IPOMBIIIIEHHOCTH. *

XHUMHYECKUI HKCIIEPUMEHT: M3yYEHHE O0pa3LOB MaTepUalioB (CTEKIJIO, CIUIABBI
METaJUIOB, TOJIMMEPHBIE MaTEpHUAIIbI).™

MexnpenMeTHbIe CBA3U

Peanuzanusi MeEXNpeaMETHBIX CBA3€H NpU M3y4YeHUH XUMUU B 9 Kiacce
OCYIIECTBJISICTCS Yepe3 HUCIOJIb30BAaHUE KaK OOIIMX €CTeCTBEHHO-HAYYHBIX MOHSATUMH,
TaK W TOHATHUM, SBJISIONIMXCS CUCTEMHBIMU JIJI OTJIEIBHBIX MPEIMETOB €CTECTBEHHO-
HAy4HOT'O IUKIIA.

OO1mMe ecTeCTBEHHO-HAY4YHbIE TMOHSATHA: HAy4HbIH (paKT, TUIOTE3a, 3aKOH,
TEOpHsl, aHAIN3, CHHTE3, KiIacCU(DHUKaIUs, TePUOTUIHOCTh, HAOJI0ICHNE, SKCTICPUMEHT,
MOJICIIUPOBAHUE, W3MEPEHHE, MOJICb, SBICHUE, MAPHUKOBBIA 3(PQEKT, TEXHOIOTHS,
MaTepHuabl.

dusnka: MaTepusi, aTOM, JIEKTPOH, MPOTOH, HEUTPOH, WOH, HYKIUJ, W30TOIIHI,
PaaMOAaKTUBHOCTh, MOJIEKYJa, JICKTPUICCKUN 3apsl, MPOBOAHUKHU, TOTYIPOBOIHUKH,
IUDIIEKTPUKH, (POTOIIIEMEHT, BEIIECTBO, TENO, 00BEM, arperaTHOe COCTOSIHUE BEIECTBa,
ra3, pacTBOp, PacTBOPHUMOCTb, KpPUCTA/NIMYECKas penETKa, CIUIaBbl, (U3HUYECKUE
BEIIMYUHBI, €AUHUIBI H3MEPEHHS, KOCMHYECKOE IPOCTPAHCTBO, IUIAHETHI, 3BE3IBI,
Comnnre.

buonorus: doTtocunTe3, ApixaHue, Omocdepa, IKOCHUCTEMa, MHUHEPAIbHBIC
yA00pEeHHs, MUKPOIJIEMEHTHI, MAKPOIJIEMEHTHI, MUTATEIHHBIC BEIIECTBA.

['eorpadus: atmocdepa, ruapochepa, MUHEpANIbI, TOPHBIE TOPOABI, TMOJIE3HBIC
MCKOIIaeMble, TOILJTUBO, BOJIHBIE PECYPCHI.

INTAHUPYEMBIE PE3VJIbTATBI OCBOEHMA YUEBHOI'O ITPEJMETA
«XUMHUS» HA YPOBHE OCHOBHOI'O OBIIIEI'O ObPA3OBAHMA

B nenom pesynbraThl ocBoeHust oOywatomumucs c¢ 3IIP yueGHoro mpeamera
«Xumus» AOKHBI COBMANaTh ¢ pesyiapTaTamMu denepanbHoi paboueid MporpaMMbl
OCHOBHOTO 00111eT0 00pa3oBanus. Hanbosiee 3HAYUMBIMU SIBISIOTCS:

JIMHHOCTHBIE PE3VJIBTATDI:

JIn4HOCTHBIE  pe3yJbTaThl OCBOCHHUS MPOTPAMMBI  OCHOBHOTO  OOIIEro

o0pa3oBaHMsI JOCTUTAIOTCA B XOJ€ OOy4YeHUSI XUMUU B €IUHCTBE Y4YeOHOU W
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BOCIHUTATEIBHON JEATEIBHOCTH B COOTBETCTBUM C TPAAUIIMOHHBIMU POCCUUCKUMHU
COLMOKYJIBTYPHBIMH W JyXOBHO-HPABCTBEHHBIMH ILIEHHOCTSIMHU, NPUHATBIMA B
oOlllecTBE TMpaBWJIaMM W HOPMaMHU TIOBEJIEHUS U CIOCOOCTBYIOT —IIpolieccam
CaMOMO3HAHUs, CAMOPA3BUTHUS U COLIMATIM3AIMHN 00yUYaIOIIUXCS.

JInyHOCTHBIE pEe3yabTaThl OTPAKAIOT TOTOBHOCTh oOy4Jaronmxcs
PYKOBOJCTBOBATbCA CHUCTEMOW MO3UTHUBHBIX LEHHOCTHBIX OPUEHTALMI U paCIIUPEHUE
OTIBITA JIESITENBHOCTH Ha €€ OCHOBE, B TOM YHUCJIE B YACTH:

1) maTpuoTUYECKOr0 BOCIIUTAHNUSA:

LEHHOCTHOTO OTHOUIEHUS K OT€YECTBEHHOMY KYJIbTYPHOMY, HCTOPHYECKOMY H
HAay4YHOMY HaCIEIWI0, TOHMMAHHUS 3HAYEHUS XUMHUYECKOM HaykKu B IKU3HH
COBPEMEHHOr0 OOIIECTBA, CIOCOOHOCTM BIAJETh JOCTOBEPHOM HH(MOpManuen o
MEPEOBbIX JOCTIKEHUSIX U OTKPBITUSX MHUPOBOM M OTEUECTBEHHOM XUMUH,
3aMHTEPECOBAHHOCTH B HAYYHBIX 3HAHUAX 00 yCTPOICTBE MUpa U OOILIECTBA;

2) rpa’kJJaHCKOT'O BOCIIUTAHUS:

MPEACTABICHUSI O COUHMAIBHBIX HOPMAaX M MPaBWIAX MEXIUYHOCTHBIX
OTHOIIEHUN B KOJUIEKTHUBE, KOMMYHUKATHUBHON KOMIIETEHTHOCTH B OOIIECTBEHHO
MOJIE3HOH, y4yeOHO-UCCIIE0BATEIbCKOM, TBOPUECKOW M JAPYTUX BUAAX JEATEIbHOCTH,
TOTOBHOCTH K Pa3HOOOpPa3HOM COBMECTHOM JEATEILHOCTH MPU BBHIMOTHECHUH YUEOHBIX,
[MO3HABATEJbHBIX 3374, BBINOJHEHUH XHUMHYECKUX JKCIIEPUMEHTOB, CO3JaHUU
y4eOHBIX MPOEKTOB, CTPEMJICHUSI K B3aMMOIIOHMMAHUIO ¥ B3aUMOIIOMOIIU B MPOIECCE
ATOM y4eOHOW JEesATENbHOCTH, TOTOBHOCTH OLICHMBATh CBOE MOBEICHHUE U IMOCTYIKH
CBOMX TOBAapHUILEH C MO3UIMU HPABCTBEHHBIX U MPABOBBIX HOPM C YYETOM OCO3HAHMS
ITOCJIEACTBUAN MMOCTYIIKOB;

3) LEHHOCTH HAYYHOT'O TTO3HAHUSL:

MHUPOBO33PEHUYECKUX MPEACTABICHU O BEIIECTBE M XUMHUYECKOH pEaKIMH,
COOTBETCTBYIOIIUX COBPEMEHHOMY YPOBHIO Pa3BUTHSA HAYKH U COCTABJISIOIIUX OCHOBY
JUISl TIOHMMaHUS CYIIHOCTH HAy4YHOW KapTUHBI MHpA, MPEJCTaBIeHUNA 00 OCHOBHBIX
3aKOHOMEPHOCTSX Pa3BUTHS TPUPOJBI, B3aUMOCBA35AX YEJIOBEKA C MPUPOJHOM Cpesoil, O
pPOJI XUMUH B NTO3HAHUU ATUX 3aKOHOMEPHOCTE;

MO3HABATEIbHBIX MOTHBOB, HAMNPABJICHHBIX HA MOJIyYEHUE HOBBIX 3HAHUU IO
XUMUH, HEOOXOIUMBIX ISl O0BSICHEHUSI HAOII0aEMBIX TIPOLIECCOB U SIBJICHUN;

MO3HABATENIbHON, WH(POPMAIIMOHHON W YUTATEIHCKOW KYJIBTYPhI, B TOM YHCIIC
HABBIKOB CaMOCTOATEIHLHON PabOThI ¢ Y4EOHBIMU TEKCTAMHU, CIIPABOYHOM JTUTEPATYPOH,
JTOCTYIHBIMU TEXHUYECKUMH CPeICTBAMU UH(POPMAIIMOHHBIX TEXHOJIOTHIA;

WHTEpeca K OOYYEeHHMI0O U TO3HAHMIO, JIFOOO3HATEIBHOCTH, TOTOBHOCTH U
CIIOCOOHOCTH K caM000pa30BaHUIO, TPOCKTHOM M UCCIIEIOBATEIbCKON JACSTEILHOCTH, K
OCO3HaHHOMY BBIOOPY HANPABIEHHOCTH U YPOBHS 00yUYEHUS B JaJIbHEHILIEM;

4) popmupoBaHUs KyJIbTYPhI 310POBBSI:

OCO3HAHMS EHHOCTH >KU3HU, OTBETCTBEHHOI'O OTHOIIECHUSI K CBOEMY 3/I0POBBIO,
YCTaHOBKH Ha 370POBBIN 00pa3 »KU3HH, OCO3HAHUS TIOCTEACTBUN U HEMIPUSTHUS BPETHBIX
MPUBBIUCK (YMOTPEOJICHUS aJKOTONsl, HAPKOTUKOB, KYypeHHs), HEO0OXOJAMMOCTH
coOmIo/IeHrs TpaBuil 0€30MacHOCTH TPH OOpAIIeHUH ¢ XUMHUYECKUMHU BEIECTBAMH B
OBITY U peabHON KU3HU;

5) TpyAOBOrO BOCIIUTAHMUSL:

15



UHTEpeca K MPAKTHUECKOMY H3YUYEHHIO MpOodeccHil U TpyAa pa3IudyHOTO poja,
YBOKEHUE K TPYyIy U pe3yibTaTaM TPYAOBOH NEATEIbHOCTH, B TOM YMCJIE Ha OCHOBE
IPUMEHEHUS MPEIMETHBIX 3HAHUN 10 XMMHH, OCO3HAHHOTO BbIOOpAa MHIMBUIYaJIbHOU
TPACKTOPUHU MPOJOJDKEHUS OO0pa3oBaHMsl € YYETOM JIMYHOCTHBIX MHTEPECOB U
CIIOCOOHOCTM K XUMHH, OOIIECTBEHHBIX MHTEPECOB U MOTPEOHOCTEH, YCIEIIHOU
po(eCCUOHATIBHON NI€ATEIbHOCTH U Pa3BUTHUS HEOOXOAMMBIX YMEHUH, FOTOBHOCTH
aJalTUPOBATHCA B MPO(ECCUOHATIBHOM Cpenie;

6) 5KOJIOTUYECKOTO BOCTTUTAHMUS:

HKOJIOTUYECKHU 11€JIeCO00Pa3HOT0 OTHOIICHUS K MPHUPOJE KaK UCTOUHUKY KU3ZHU
Ha 3emJie, OCHOBE €€ CYIIECTBOBAHMUSI, IOHUMAHUS IIEHHOCTH 3/I0POBOTO U OE€30MaCHOTO
oOpa3a KHU3HH, OTBETCTBEHHOTO OTHOIICHHA K COOCTBEHHOMY (U3NYECKOMY U
MICUXUYECKOMY 3J0POBbIO, OCO3HAHUSI LIEHHOCTU COOJIIOJICHUS TMpaBMJI 0€30MacHOro
MOBE/ICHUS MPU paboTe ¢ BEIIECTBAMHU, a TAKXKE B CUTYAIUSIX, YTPOXKAIOIIUX 3I0POBBIO
1 KM3HU JII0JICH;

CHOCOOHOCTH NPUMEHATh 3HAHMS, MNOJydYyaeMble NpPU HM3YyYEHUH XUMHH, IS
pellIeHus 3a/1a4, CBA3aHHBIX C OKPY’KaIOLIEH MPUPOIHON Cpesol, MOBBIIECHUS YPOBHS
HKOJIOTMYECKON KYJIbTYPBl, OCO3HAaHUS TJO0AJIBHOIO XapakTepa HKOJIOTHYECKUX
npo0JieM U IMyTed UX pelIeHus: HOCPEICTBOM METO0OB XUMUU;

HKOJIOTUYECKOTO MBILUICHUS, YMEHHUS PYKOBOACTBOBATHCSA UM B TIO3HABATENILHOM,
KOMMYHHMKATUBHOW U COLMATbHON MPAKTHKE.

METAIIPEMETHBIE PE3YJIbTATDI

MeTtanpeMEeTHBIE pe3yJbTaThl OCBOSHHUS 00pa30BaTElIbHON MPOrpaMMBI TIO
XUMHUHU OTPAKAIOT OBJIAJICHHE YHHUBEPCAIBHBIMU ITO3HABATEIbHBIMHU JCHCTBUSIMH, B TOM
qHUCIIC:

1) Ga30BbIC IOrMYECKHUE ICHCTBUS:

BBISIBJISITH PUYHMHBI M CJICICTBUS MPOCTHIX XUMHUYCCKUX SBJIICHUM;

OCYILECTBIISATh CPAaBHEHHUE, KIACCU(PHUKAIIUI0 XUMUYCCKUX BEIICCTB 10 33JaHHBIM
OCHOBAHUSM U KPUTEPHSIM JIJIsl YKa3aHHBIX JIOTHUYCCKUX OICPALIUii;

CTPOWTH  JIOTHYECKOE  CYXJCHHE IIOCIC  MPEABAPUTEIBHOTO  aHall3a,
BKJTIOYAIOIIEE YCTAaHOBIICHUE MIPUIMHHO-CIICICTBEHHBIX CBSI3EH

CO3/1aBaTh, IPUMEHATH M MPEOOPA30BHIBATH 3HAKW M CHMBOJIBI, MOJCIH M CXCMBI
JUTSI peIICHUS yUeOHBIX U TT03HABATEIIbHBIX 3a/1a4 C TOMOIIBIO 11€/1arora;

IPOTHO3UPOBATh BO3MOXKHOE pa3BUTHE XHMHYECKHMX IIPOLIECCOB M  HX
MTOCJIC/ICTBHSI,

2) 0a30BbIC UCCIICAOBATCIILCKUE ICHCTBHSL:

C ITOMOIIIBIO TTeJIarora MPOBOJAUTh XMMHUYECKUH OIBIT, HECIIOXKHBIH SKCIICPUMEHT,
JUTS YCTAHOBJICHUSI OCOOCHHOCTEH 00BhEKTa U3yUeHUs, IPUIUHHO-CIICICTBECHHBIX CBSI3ei
Y 3aBUCUMOCTEN 00BEKTOB MEXKTy COOOM;

C TOMOIIBIO TeJarora WM CaMOCTOSTCIIBHO (OpMYyIMpOBaTh O00OIIEHUS U
BBIBOJIBI 10 Pe3yJIbTaTaM IIPOBEICHHOTO HAOJIIOICHHUS, OIIbITA;

3) pabota ¢ uHpopMaIuei:

BBISIBJISATh JePUIMTB MHPOPMAIUK, JAHHBIX, HECOOXOAMMBIX IS PEIICHUS
MOCTABJICHHOM 3aa4M;
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npeoOpa3oBeIBaTh WHGOPMAITUIO U3 OJHOTO BHJIAa B APYTroi (TabIuIly B TEKCT
M mp.);

UCKATh UM OTOMpaTh MH(POPMALIMIO WM JaHHBIE U3 UCTOYHUKOB C YYETOM
NpeaioKeHHON yueOHOM 3a71auM U 3a/IaHHBIX KPUTEPUEB.

OBiageHue yHUBEpCaIbHBIMU Y4€OHBIMU KOMMYHUKAaTUBHBIMU AEHUCTBUSIMMU:

OpPraHM30BbIBATh YUEOHOE B3aMMOJEUCTBUE B TpymIe (ONpeAensaTh oOLe e,
pacupenesnsaTh poii, 10roBapuBaThCs APYT € APYIOM U T. 1.).

C ITOMOUIBIO NEArora WA CaMOCTOSITEIbHO COCTABIIATh YCTHBIE Y NHCbMEHHBIC
TEKCThI C MCHOJIb30BAHUEM HJUIFOCTPATUBHBIX MATE€pPUAIIOB JUIsl BBICTYIUIEHUS IIE€pEN
ayIUTOPUEH;

OpraHU30BbIBaTh y4E€OHOE COTPYIHHYECTBO M COBMECTHYIO JIESTEIBHOCTH C
YUUTEIEM U CBEPCTHUKAMH; pabOTaTh MHIWBUIYaTbHO U B TPYIIE: HAXOAUTH oOIIee
pelieHne M paspemiatb KOH(JIMKTBI Ha OCHOBE COIVIACOBAHUS IO3MLMN M yyeTa
MHTEPECOB; (OPMYIUPOBATH, APTYMEHTUPOBATh U OTCTauBaTh CBOE MHEHUE;

OLIEHMBATh Ka4eCTBO CBOETO BKJIaJa B OOIIMI MPOAYKT, IPUHUMATh U Pa3AEIATh
OTBETCTBEHHOCTD U IIPOSIBIATH TOTOBHOCTB K IPEIOCTABICHUIO OTYETA IIEPE IPYIIIION.

OBajieHue YHUBEPCAIbHBIMU Y4€OHBIMU PETYJIATUBHBIMU JI€HCTBUSMU:

oOHapyXuBaTb U (GOPMYJIHPOBaTh YUEOHYIO MpoOJeMy, ONPENENsITh LENlb
yueOHOMU JesITeIbHOCTH;

BJIAJICTh OCHOBAMM CaMOKOHTPOJISI, CaMOOLICHKH, IIPUHATHS PELIEHUH U
OCYUIECTBJIEHUSI OCO3HAHHOTO BHIOOPA B YUEOHON M TO3HABATEILHOM IESATEIbHOCTH;

COOTHOCHUTH CBOM JCHCTBHS C IUIAHUPYEMBIMH PE3yJIbTaTaMH, OCYIIECTBIATH
KOHTPOJb CBOEM JEATEIBHOCTH B IPOLECCE NOCTHKEHUS PEe3yJbTara, OINPEIEIATh
CIOCOOBI IEUCTBUI B paMKaxX MPEIJIOAKEHHBIX YCIOBHIM U TpeOOBaHUN, KOPPEKTUPOBATh
CBOU JICHUCTBUS B COOTBETCTBUU C U3MEHSAIOLIENCS CUTYalUE;

J1aBaTh aJICKBAaTHYIO OLIEHKY CUTYAllUU U IIpeUIaraTh IUIaH €€ U3MECHEHUS;

IpEeIBUAETh TPYIHOCTHU, KOTOpPHIE MOTYT BO3HHMKHYTh IMpPH pEILICHUU ydyeOHOU
3a/1a4y;

NOHMMATh MPHUYUHBI, MO KOTOPHIM HE OBbUI JOCTUTHYT TpeOyeMblil pe3ynbTar
JESITeIbHOCTH, OIpEeNessaTh IMO3UTUBHBIE W3MEHEHUS M HalpaBlieHUs, TpeOyrolue
najabHenIen padoThl;

OCO3HAaHHO OTHOCHUTBCS K APYIOMY YEJIOBEKY, €r0 MHEHHUIO.

INPEAMETHDBIE PE3VYJIBTATEI

B cocTaBe nmpeaMeTHBIX pe3yJabTaTOB MO0 OCBOCHUIO 0053aTENLHOTO COJIEPIKaHMUS,
YCTaHOBJICHHOTO JaHHOW denepalibHOM paboueil MporpamMMoi, BBIICISIOT: HAYYHBIC
3HAHWS, YMEHHS W CIOCOOBI JCUCTBUM, crnenuduyueckne s y4eOHOro mpeamera
«XuMus», BUABI ACATEIBPHOCTH IO TOJYYCHHIO HOBOTO 3HAHHWS, €0 WHTEPIPETAIIHH,
peoOpa30BaHUIO M MPUMEHCHHIO B Pa3IMYHBIX YICOHBIX U HOBBIX CUTYyaITUsIX:

MIPE/ICTABIICHUE O 3aKOHOMEPHOCTSX U II03HABAEMOCTH SIBIICHUN TPUPO/IBI,
MOHUMaHue OOBEKTHMBHOW 3HAYMMOCTH OCHOB XHMHUYECKOW HAyKh Kak o0O0JlacTh
COBPEMEHHOTO ©CTECTBO3HAHMS, KOMIIOHEHTa OOIIEH KyJIbTYphl W TPAKTHYCCKOU
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JESITETPHOCTH YEJIOBEKa B YCIOBHUSX COBPEMEHHOTO OOIIECTBA; MOHUMAHUE MeECTa
XUMHUHU CPEIU IPYTUX ECTECTBEHHBIX HAYK;

BJIaJICHHE OCHOBaMH IMOHATHIHOIO armapata U CUMBOJUYECKOTO SI3bIKa XUMHUU
JUISL COCTaBlIeHUs (POPMYII HEOPTAaHUUYECKHUX BEIECTB, YPABHEHUN XUMUYECKUX PEaKIUi
(c omopoit Ha anrOpuUTM YYeOHBIX JIEWCTBHI); BIIAJICHUE OCHOBAMH XHUMHUYECKOU
HomeHkaaTypsl (IUPAC u TpuBHanbHON) U yMEHHE HMCIOJIB30BaTh €€ IS pElICHUs
yueOHO-TI03HaBaTEIbHBIX 3aJ]a4 C MOMOUIBI0 YUUTENS; YMEHHE HCIOJIb30BaTh MOJIETU
JUIsi OOBSICHEHMS] CTPOCHUS AaTOMOB W MOJIEKYJ IO alIrOpuTMy C OINOpOM Ha
ONPEACIICHUS;

MPEJICTABJICHUE O CUCTEME XUMHYECKUX 3HAHUWA U YMEHUE C MTOMOIIBIO YUUTEIS
MPUMEHATh CHUCTEMY XUMHYECKUX 3HAHUW I YCTAHOBIICHUS B3aMMOCBSI3EM MEXKIY
W3YYCHHBIM MAaTEpPUaIOM W IPU TOJYYEHWH HOBBIX 3HAHHWM, 4 TAKXKE B MPOLECCE
BBITIOJIHCHHSI YYCOHBIX 3aJaHUii W Tpu paboTe ¢ HCTOYHHKAMU XUMHUYECKON
uH(pOpMaIK, KOTOpasi BKIIIOYAET:

BAKHEUILINE XUMHUYECKUE IIOHATUSA: XUMHUYECKUM DJJIEMEHT, aTOM, MOJIEKYIa,
BEIIECTBO, IPOCTOE U CJIOXHOE BELIECTBO, OJAHOPOJHAS W HEOLHOPOJHAs CMECh,
OTHOCHUTEIIbHBIE aTOMHAasi U MOJIEKYJISIpHAs MAaccChl, KOJIMYECTBO BEIIECTBA, MOJIb,
MOJISIpHAsE Macca, MOJISIPHBIH 00bEeM, OKCHJ, KHCJIOTa, OCHOBAaHUE, COJIb (CPEIHss),
XMMHUYECKasi peaklus, pEakiud COCAUHEHUS, PEAKUUMU PA3JIOKECHUS, pPEaKIuu
3aMEIIeHHs], peakIuu 00MeHa, TeTrIoBOol A (EeKT peakuuu, dK30- U IHAOTEPMUUYECKUE
peaKuuu, pacTBOpP, MACCOBAs JOJISI XMMHUYECKOTO 3JIEMEHTA B COCIMHEHHH, MacCOBasd
JIOJIS1 ¥ IPOLIEHTHAsI KOHLIEHTPAIKs BEMIECTBA B paCTBOPE, AP0 aTOMA, SIICKTPUUECKUN
CJIOM atoma, aToOMHas OpOWTallb, paAuyC aToMma, BaJEHTHOCTh, CTEIEHb OKHUCJICHUS,
XUMHYECKasi CBSA3b, JIEKTPOOTPHUIATEIBHOCTD, MOJAPHAS U HEMOJSPHAS KOBAJCHTHAs
CBSI3b, MOHHAs CBsI3b, METAJUIMYECKAs CBS3b, KPUCTAJUIMYECKasl pelnieTka (aToMHas,
HMOHHAsl, MeTaJUIM4ecKasi, MOJICKYJsIpHasi), MOH, KaTHOH, aHWUOH, JJIEKTPOJUT U HE
ANEKTPOJUT,  DJICKTPOJUTHYECKAss  JUCCOIMAIUS, pEakluu HOHHOTO  OOMeHa,
OKHCJIMTEIIbHO-BOCCTAHOBUTEIIBHBIE ~ PEAKLMH, OKHUCIUTEIb U  BOCCTAHOBUTEID,
OKHCJICHME W BOCCTAHOBJICHUE, DJIEKTPOJIM3, XMMHYECKOE PaBHOBECHE, OOpaTUMBbIE U
HEOOpaTUMBbIE PEAKIUU, CKOPOCTh XUMHUYECKOW pEaKIuu, KaTajau3aTrop, MpeAeIbHO
nonycrumas koHuentpauus (I1I1K), koppo3ust MeTanios, CIiaBbl;

OCHOBOIIOJIararolMe 3aKOHbI XUMUU: 3aKOH COXpAaHEHUs Macchl, [lepuoanuecknii
3akoH /[. 1. MeHieneeBa, 3aKOH OCTOSIHCTBA COCTaBa, 3aKOH ABOTraJipo;

TEOPUH XHMHUHU: ATOMHO-MOJICKYJISIDHAS TEOpHS, TEOPHUS DICKTPOJIUTHUYECKON
JIVCCOLIMALNM, a TAK)KE MPEACTABICHUA O HAyYHBIX METOJaX IMO3HAHUS, B TOM YHUCIE
AKCIIEPUMEHTAIIBHBIX M TEOPETUUYECKUX METOJIaX HUCCIEAOBAHUS BEUIECTB U M3YyUYCHUS
XUMHAYECKUX PEAKLINN;

MPEJICTABICHUE O MEPUOANYECKON 3aBUCUMOCTH CBOMCTB XUMHUUYECKUX 3JIEMEHTOB
(pamnyc aroma, DdJIEKTPOOTPHUIATEIBLHOCTh), MPOCTBHIX U CJIOXKHBIX BEIIECTB OT
MOJIOKEHUS dJIeMeHTOB B Ilepuoguyeckoid cucreme (B MajbIX MEPHOJIAX M TJIABHBIX
MOJATPYIINAX) U AJIEKTPOHHOTO CTPOCHHSI aTOMa; YMEHHE OOBSCHATH CBS3b MOJIOKCHHUS
aneMeHTa B llepmoguueckod CHCTEME C YHMCIOBBIMHU XapaKTEPUCTUKAMU CTPOCHUS
aTOMOB XMMHUYECKUX AJIEMEHTOB (COCTaB W 3apsij slpa, 0o0IIee YucCIo AJIEKTPOHOB),
pacnpeesieHueM 3JIEKTPOHOB IO 3HEPIETUYECKHM YPOBHSAM aTOMOB IIE€PBBIX TpPEX
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NEPUOOB, KaJus U KaIbIlUsl; KJIaCCUPHUIMPOBATH XUMHUUECKHE IEMEHTHI C OTIOPOH Ha
onpeneneHus: Gu3nUecKoro cMbicia UGPOBBIX JAHHBIX MEPUOANUYECKON TaOIHIIbL;

yMEHUE KJIacCU(PUIIMPOBATh XUMUUYECKHUE DJIEMEHThI, HEOPraHUYECKUE BEIleCTBA
U XMUMHYECKHE PEaKIMU C OMOpPOM Ha CXEMbI; ONPEACNSITh BAJICHTHOCTh U CTENEHb
OKHUCJICHUS] XUMUYECKUX AJIEMEHTOB, BUJ XUMHUYECKON CBSA3U U THUIl KPUCTALTUYECKOM
CTPYKTYpPBI B COEJIUHEHUSIX, 3apsijl HOHA, XapaKTep Cpelibl B BOAHBIX PACTBOPAX BEIIECTB
(KUCTIOT, OCHOBaHUM), OKUCIUTEIb W BOCCTAHOBUTEIL [0 AJITOPUTMY YYEOHBIX
TNICUCTBUU;

YMEHHE XapaKTepHu30BaThb C OMOPOM Ha CXeMy (PU3NYECKUE U XUMHUYECKHE
CBOMCTBA MPOCTHIX BEUIECTB (KUCIOPO/, 030H, BOAOPOJ, rpadut, anmas, KpeMHHUH, a30T,
docdop, cepa, xJ0p, HATpU, Kaluh, MarHUi, KadblMi, aTIOMUHUN, >KEIE30) H
CJIO’KHBIX BEIIECTB, B TOM YHCJIE UX BOJHBIX PacTBOPOB (BO/a, aMMHUAK, XJIOPOBOAOPO,
CEPOBOJIOPO, OKCHJBI U TUAPOKCUABI MeTauioB I - ITA rpymm, amomunus, menu (1),
nuHka, xenesza (II u I1), okcunsr yriepoaa (I u 1V), kpemuus (1V), azota u dochopa
(I u V), ceput (IV u VI), cepuucras, cepnas, azorucras, a3oTHas, (ocdopHasi,
yroJibHasi, KpEMHHUEBAsI KUCJIOTA U UX COJIM); OMUCHIBATh C ONMOPO Ha IJIaH U KIFOUEBbHIE
CJIOBA; YMEHHUE MIPOrHO3UPOBATh U XapaKTepU30BaTh CBOMCTBA BEUIECTB B 3aBUCUMOCTHU
OT HUX COCTaBa M CTPOCHHUS IOCIE MNPEABAPUTEIBHOIO aHaJU3a IOJ PYKOBOJCTBOM
nejarora, MPUMEHEHHWE BEIIECTB B 3aBUCHUMOCTH OT WX CBOMCTB, BO3MO>KHOCTb
MIPOTEKAHUSI XUMUYECKUX TMPEBPAIICHUI B Pa3IMUHBIX YCJIOBUSX, BJIUSHUE BEIIECTB U
XUMHUYECKUX MPOIIECCOB HA OPTAHMU3M YEJIOBEKA U OKPYKAIOIIYIO IPUPOIHYIO CPEy;

YMEHUE COCTaBJIATH MO 00paslly, CXeMe, alrOpuTMy Y4YE€OHBIX JIEWCTBHIA
MOJIEKYJISIPHbIE M HOHHBIE YPaBHEHHS peakluid (B TOM YKCIIe peaKInii HOHHOTO OOMeHa
U OKHCIUTEIbHO-BOCCTAHOBUTENBHBIX PEAKINil), WLIIOCTPUPYIOMUX XUMUYECKUE
CBOWCTBA W3YYCHHBIX KJIAcCOB /TPyl HEOPraHMYECKUX BEIIECTB, a TaKXkKe
MOJITBEPIKIAOIIUX TEHETUYECKYIO B3aUMOCBSI3b MKy HUMU;

YMEHUE BBIYUCIATH OTHOCHUTEIBHYIO MOJEKYISPHYIO U MOJSPHYIO MAacCChI
BELIECTB, MAaCCOBYIO JIOJIF0 XMMHYECKOTO 3JIEMEHTa B COEIMHEHUHU, MACCOBYIO JOJIO
BELIECTBA B PacTBOpE, KOJUYECTBO BELIECTBA M €ro mMaccy, oObEM ra3oB C ONOpPOH Ha
oO1mue hopMyJibl; yMEHUE MTPOBOJIUTH PACUETHI IO YPABHEHUSIM XUMUYECKUX PEAKITUN U
HAXOJUTh KOJIMYECTBO BEIECTBA, 00BEM M MAacCy PeareHTOB WM MPOYKTOB PEAKIIUU C
OTOpoi Ha 00paszel], aNroOpUTM yueOHBIX JEHCTBU;

BJIa/ICHHE OCHOBHBIMU METOJJaMU HAyYHOTO MO3HaHUs (HaOI0AeHUEe, U3MEpPEHUE,
HKCIIEPUMEHT, MOJEIHPOBAHUE) MPH H3YyYECHUU BEIIECTB M XUMHYECKHX SIBICHUH C
OMOpO Ha alIrOpuTM Y4EeOHBIX JEWUCTBHM; yMeHUE c(HOpPMYIUpOBaTh MPOOJIEMy U
NPEJIOKUTh MYyTH €€ PEIIeHHs C TOMOINBI0 TeJarora; 3HaHWE OCHOB Oe30mMacHOM
paboThl C XWMHUYECKMMH BEIIECTBAMH, XUMHUYECKOW TOCYyAoH M JabopaTOpHBIM
000opy10BaHUEM;

HAJIMYUE MPAKTUICCKUX HABBIKOB TUIAHUPOBAHHUS U OCYIIECTBICHHS CIETYIONINX
XUMHUYECKUX HKCIEPUMEHTOB TIOJ PYKOBOJACTBOM YUHUTENsI C OOCYXJACHHEM IjaHa
PabOTHI MJIM COCTABIICHHEM TaOJIHIIBI:

U3y4EHHUE U ONMCaHue (PU3NUECKUX CBOICTB BEILIECTB;

O3HAKOMJIEHUE C (U3UMUECKUMH M XUMUUYECKUMHU SIBJICHUSIMU;

OTIBITHI, WJUTFOCTPUPYIONTUE IPU3HAKH MPOTEKAHUS XUMUIECKUX PEaKITHi;
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U3y4eHHE CIIOCOOOB pa3fiesieHus: CMeceil;

MOJTydYeHUe KUCIOPO/ia U U3yUCHHE €T0 CBOICTB;

MOJTyYeHHE BOJIOPOIa U U3YUCHUE €r0 CBOMCTB;

MOJTyYeHHUE YTIIEKUCIIOTO Ta3a U U3yU4eHHe er0 CBOWCTB;

MOJTydYeHUE aMMHaKa ¥ U3y4eHHUE er0 CBOHCTB;

IIPUTOTOBJICHHE PAcCTBOPOB C OMNPEICICHHON MaccoBOH 0yl pacTBOPEHHOTO
BEIIICCTBA,

WCCJICIOBAHNE M ONHCAaHUE CBOWCTB HEOPTaHWYECKUX BEIIECTB PAa3THMYHBIX
KJIACCOB;

MpUMEHEHUE WHANKATOPOB (JaKkMyca, METWIOpamwka u QeHoadTamenHa) s
OTIpeIeICHNS XapaKTepa CPeibl B PACTBOPAX KUCIIOT U IICIIOYCH;

U3YYCHUE B3aWMOJICHCTBHSI KHCIOT C MeETaUlaMH, OKCHIAMH METaJIJIOB,
PacTBOPUMBIMH U HEPACTBOPUMBIMHA OCHOBAHUSMH, COJISIMHU;

MOJTy4YeHHE HEPACTBOPUMBIX OCHOBAHUH;

BBITECHEHHUE OJIHOTO METajlia IPYTrUM U3 pacTBOpa COJH;

uccienoBanre aM(pOTEPHBIX CBOMCTB TUAPOKCHIIOB aTIOMUHUS U IIMHKA,

peleHrue  AKCIEPUMEHTANbHBIX 3a7a4 1o TemMe «OCHOBHBIE  KIIACCHI
HEOPTaHWYECKUX COCTUHECHUNY;

pelIeHHe  JKCIEPUMEHTAJIBHBIX  3alad 10 TeMe  «DJIeKTPOJIUTHICCKAs
JTUCCOLIHAITISY;

pEIIeHNE IKCIIePUMEHTAIBHBIX 3a/ad 1Mo TeMe «BakHeWmme HeMeTalIbl U uX
COCTUHCHHUS;

pEIIeHNe SKCIIEPUMEHTAIBHBIX 3a/ad Mo TemMe «BakHeWmme MeTaiel U uX
COCTUHCHHUS;

XUMUYECKHE IKCIIEPUMEHTBI, HILTIOCTPUPYIOIINE TTPU3HAKK MTPOTCKAHUS PEaKIIHA
HOHHOTO 0OMEHa;

KaueCTBCHHBIC PEaKIIMH Ha TPUCYTCTBYIONINE B BOJHBIX PACTBOpPaX HOHBL:
xJjopua-, Opomuna-, uoauA-, cyibdar-, Qocdar-, kapOboHAT-, CHUIMKAT-AaHUOHBI,
THJIPOKCHJI-MOHBI, KAaTHOHBI aMMOHWS, MarHwuisi, KaJbIus, alFOMHUHUA, kene3a (2+) u
xenesa (3+), meau (2+), IMHKA;

YMECHHE TMPEACTaBIATh pPE3yJbTaThl JKCIIEPUMEHTa B (QOpPME BBIBOJIOB,
J0Ka3aTeNIbCTB, TPA(UKOB U TAOJIHI] U BBISBIISITH SMITMPUYESCKAE 3aKOHOMEPHOCTH,

BJIaJICHUE MPaBWJIaMU O€30MaCHOTO OOpAIlleHUs C BEIIECTBAMU, UCTIOJIb3yEeMbIMU
B TIOBCCTHEBHOW JKM3HU, a TaKXKE TMpPaBHJIAMH IIOBEIACHUS B IEIIX COCpPEKCHUS
3MI0POBBbS M OKPYXKAIOIICH TPHPOAHOW Cpenbl; MOHWMaHHWEe Bpeaa (OMacHOCTH)
BO3JICHCTBHS Ha JKMBBIE OPraHW3MBI OIPEACIICHHBIX BEIISCTB, a TaKXKe CIOCOOOB
YMEHBIIICHUS W TPEIOTBPAIICHUS] WX BPEIHOTO BO3JCUCTBHS; MOHUMAaHWUE 3HAYCHUS
KHUPOB, OCITIKOB, YTJIEBOAOB IS OpraHN3Ma YeJIOBEKa;

BJIAJICHUEC OCHOBAMH XHUMHYECKOW TI'PaMOTHOCTH, BKJIIOYAIONIEH yMEHHE
MPAaBWJIBHO WCIOJb30BaTh HW3YYCHHBIC BEIIeCTBA M MaTepuaibl (B TOM YHCIIE,
MUHEPAJILHBIC YAOOPESHHS, METaUIbl M CIUIaBBI, IPOAYKTHI MEPEPaOdOTKH MPUPOTHBIX
HMCTOYHHUKOB YTJIEBOAOPOMOB (YIJis, MPUPOJHOTO Ta3a, HePTH) B OBITY, CEIHCKOM
XO3SICTBE, HAa TPOU3BOJACTBE, YMCHHE NPUBOAUTH TPUMEPHI  MPABUIBHOTO
WCIIOJTb30BaHMs NU3YYCHHBIX BEIICCTB H MATEPHUAJIOB,

20



YMEHHE YCTaHABJIMBATh CBS3H MEXIY PEaTbHO HAOII0JaeMBbIMU XUMHUYECKUMU
ABJICHUSIMU M MPOLIECCaMHU, MNPOUCXOASIIMMU B Makpo- U MHKPOMHUpPE, OOBSCHATH
OPUYUHBl MHOTOOOpPa3usl BEIIECTB; YMEHUE HHTETPUPOBATh XUMHUYECKHE 3HAHHUS CO
3HAHUSAMU JPYTUX YUEOHBIX IPEIMETOB C TOMOIIBIO NIEAArora;

npeJcTaBlIeHUEe O cdepax NpOPECCHOHANBHON JAESITEIbHOCTH, CBA3aHHBIX C
XUMHEH M COBPEMEHHBIMM TEXHOJOTMSMH, OCHOBAHHBIMH Ha  JOCTHIKEHUSAX
XUMHUYECKON HAyKd; HaJIM4uMe OmnblTa paboThl C pPA3IUYHBIMU HMCTOYHHUKAMM
uHpOpMallMK 0 XUMUU (HAYUHO-TIOMYJISIpHAsl JHUTEpaTypa, CIOBapu, CIPaBOYHHKH,
MHTEPHET-PECYPChl) C ONOpPOMl Ha aIrOPUTM: YMEHUE OOBEKTUBHO OIICHUBATH
uH(GOPMAIIMIO O BEIIECTBAX, UX MPEBPAILICHUAX U MTPAKTUIECKOM IPUMEHEHUH.

TpeOoBaHHs K MpPEAMETHBIM pe3yibTaTaM OCBOEHHA YYE€OHOTO TNpeaMeTa
«XUMHUSD», pacpeIeTICHHBIE 110 TOAaM 00yUYCHHUS

PesynpTaThl 1mo rojam GOpMYIHpPYIOTCS IO MNPUHIMIY J00aBICHHUS HOBBIX
pe3ynbTaToOB OT IroJa K rojay, y»K€ Ha3BaHHbIE B NPEAbIAYIIMX Tofax MO3ULUH, Kak
IIPaBUJIO, JOCIOBHO HE MOBTOPSIFOTCS, HO YYUTHIBAIOTCS (PE3yJabTaThl OYEPETHOTO TOja
10 YMOJIYaHHIO BKIIFOYAIOT PE3YJIbTaThl MPEABIIYIIHX JIET).

8 KIIACC

pacKphIBaTh CMBICII OCHOBHBIX XHMHUYECKHX IIOHSATHW: aToOM, MOJIEKya,
XUMHUYECKUN AJIEMEHT, IPOCTOE BEIIECTBO, CIOXKHOE BEIIECTBO, CMECh (OJHOPOAHAS U
HEOJHOPOJIHAS), BAJICHTHOCTH, OTHOCHUTEIbHAS aTOMHAs W MOJICKYJIsApHAas Macca,
KOJIMYECTBO BEIIECTBA, MOJIb, MOJISIpHASI Macca, MAacCOBasl JAOJSI XMMUYECKOTO AJIEMEHTa
B COCIUHEHUHU, MOJSIpHBIH 00BEM, OKCHJ, KHCJIOTa, OCHOBAaHHE, COJb,
*3JIEKTPOOTPHUIIATEIILHOCTD ™, CTENEHb  OKHWCJIEHUS,  XUMHUYECKas  peakius,
KIaccu(pukanusa peakiuil: peakiud COEAMHEHUS, PEaKIMU Pa3NIOKECHHs, pPEaKIuu
3aMEIICHUs], PEaKIui 00OMEeHa, 9K30- U DHJIOTEPMHUECKUE PEaKIUM; *TeruioBoi ddekT
peakiuu™; aIpo aroma, dJIEKTPOHHBIN CIIOM aTroMa, aTOMHAasi OpOUTalb, PaluyC aToMa,
XUMUYECKasi CBSA3b, MOJISIPHASI U HEMOJSpHAasi KOBAJICHTHAsI CBsI3b, MOHHAS CBS3b, HOH,
KaTHOH, aHWOH, PacTBOP, MaccOBas JIOJIS BEIIeCTBa (TPOIEHTHAs KOHIICHTpAIus) B
pacTBope;

WJUTFOCTPUPOBATh B3aMMOCBS3b OCHOBHBIX XMMHYECKUX TMOHATHN (cM. m. 1) u
MIPUMEHSTD 3THU TIOHSTHS TP OMTUCAHUH BEIIECTB U UX MPEBpaICHUI;

WCITOJI30BaTh XMMHYECKYI0 CHMBOJIMKY [IJII COCTaBJICHHS (POPMYJI BEIIECTB,
MOJICKYJIIPHBIX YPaBHEHUN XUMHUYECKUX PEAKIIHH, dJICKTPOHHOTO OanaHca,

OTIPEIENISTh BaJICHTHOCTh aTOMOB AJIEMEHTOB B OMHAPHBIX COSTUHEHUSX; CTENIECHb
OKHUCJICHHUSI DJIEMEHTOB B OWHAPHBIX COCIMHEHUSIX C OMOPOM Ha OMpenesieHHUs, B TOM
YHUCJIE€ CTPYKTYPUPOBAHHBIC; MPUHAJICKHOCTh BEIIECTB K OMPEACIEHHOMY KIIacCy
coenmuHEeHM 1o ¢dopMmysaM; BHUJ XHUMHYECKOW CBS3U (KOBAJCHTHAas W HWOHHAs) B
HEOPTaHWYECKUX COCTUHEHUSX;

UMETh TIPEACTABICHHE O CHUCTEME XHUMHYECKUX 3HAHUW, YMETh C TOMOIIBIO
VUHUTEIS MPUMEHSTh CUCTEMY XMMHUYECKUX 3HAHUMU, ISl YCTAHOBJIIEHUS B3aWMOCBS3HU
MEXy U3y4YEeHHBIM MaTepHaIOM U MPH TOJYICHUH HOBBIX 3HAHWM, a TaKKe MpU padboTe
C UCTOYHMKAMHU XUMHUYEeCKOW wuHpopMmaruu. OpHEHTHPOBATHCS B TOHATHAX U

21



OTepupOBaTH UMHU HA OA30BOM YPOBHE, TPUMEHSTH TP BHITIOJHEHUN YU€OHBIX 3aTaHHM
U PEIICHUH PACUETHBIX 3aJa4 C OMOpOil HA aNrOpUTM Y4eOHBIX JNEHCTBUN M3YyUYECHHbIE
3aKOHBl W TEOPUHU: 3aKOH coxpaHeHusi wmaccel, [lepumonuueckuit 3axon JI.H.
MenpeneeBa, *3aK0H MOCTOSIHCTBA COCTaBa™, 3aKOH ABOraipo; aTOMHO-MOJICKYJIIpHast
teopusi. COOTHOCUTH 00O3HAYEHUSs, KOTOphle MMeroTcs B Tabmuue «llepuoanueckas
cucteMa  xumudeckux  osnementoB  JI. 1.  MenneneeBa» ¢ UYHMCIIOBBIMU
XapaKTEpPUCTUKAMU CTPOEHUS aTOMOB XMMHYECKUX 3JE€MEHTOB (COCTaB M 3aps sipa,
o011ee YHCIIO 3JIEKTPOHOB M PACIPEACIIEHNE UX MO AIEKTPOHHBIM CIOSM);

KJIacCU(PUIMPOBATh XUMUYECKHE OJEMEHTHI; HEOPraHMYECKUE BEIIECTBA;
XUMUYECKHE peakiuu (10 YHCIy W COCTaBYy YYAaCTBYIOIIMX B PEAKIMHM BEIIECTB, ITO
TerIoBoMy 3P (GEeKTy, MO0 U3MEHECHHUIO CTEIICHU OKHUCIICHHS XUMHUYECKUX JJIEMEHTOB) C
ONOPOU Ha CXEMBI,

XapakTepu3oBaTh (OMUCHIBaTH) OOIME XHWMHYECKUE CBOMCTBA  BEIIECTB
Pa3IMYHBIX KJIACCOB, MOJTBEPXkAasi ONMUCAHUE NMPUMEPAMHU MOJIEKYJSIPHBIX YpaBHEHUM
COOTBETCTBYIOIINX XUMUYECKUX PEAKINI C OMOPON HA CXEMBI;

MIPOTHO3UPOBATh CBOMCTBA BEIIECTB B 3aBUCHMOCTH OT MX COCTaBa U CTPOCHHUS;
BO3MOKHOCTH TMPOTEKAHUSI XMMUUYECKUX MPEBPAIEHUN B Pa3IUYHBIX YCIOBHSIX MOCIE
MIPEABAPUTEILHOTO O0CYKICHHUS C IIe1arorom;

BBIYHCIIATh OTHOCUTENIBHYIO MOJEKYJISIPHYIO M MOJIIPHYIO MacChl BEIIECTB;
MacCOBYIO JOJI0 XUMHUYECKOTO 3JIEMEHTA M0 (pOpMyse COEIMHEHUS; MACCOBYIO JIOJIO
BEIIIECTBA B PACTBOPE; MPOBOAWTH PACUETHl 1O YPAaBHCHHUIO XUMHUYECKON PEaKIMH C
OTIOPOM Ha aJrOpUTM;

MPUMEHSATh OCHOBHBIC OIEPAllMA MBICTUTEIBPHOW NEATCIHOCTH — aHallu3 M|
CUHTE3, CpaBHEHHUE, O0000IlIeHHe, CcucTeMaTu3alus, Kilaccu(ukaius, BbISIBICHUE
MPUYHHHO-CJICACTBEHHBIX CBS3CH — JJI1 M3YyYCHHs] CBOWCTB BEIIECTB M XWMHUYECKHX
peakiuii; €CTeCTBEHHO-HAy4YHbIE METOJbl IO3HAHUS — HAONIOJCHUE, HW3MEpEHHE,
MOJICIUPOBAHUE, OSKCIEPUMEHT *(peajbHbli W MBICICHHBIN)* 107 PYKOBOJICTBOM
nejarora;

CJIeIOBaTh TMpPaBWIAM TOJIb30BAHUS XMMHUYECKOM TOCYI0M W J1abopaTOpHBIM
o0oOpyJ0OBaHUEM, a TaK)Ke MpaBWaM OOpAalleHHs C BEIIECTBAMH B COOTBETCTBUH C
WHCTPYKITUSIMU T10 BBITTOJTHEHHUIO J1a00PATOPHBIX XUMUYECKUX OTIBITOB IO TOJYYCHHIO U
coOUpaHUI0 Ta3000pa3HBIX BEMIECTB (BOAOPOAA M KHUCIOPOA), MPUTOTOBIICHUIO
PacTBOPOB C ONPEACIEHHON MAaCcCOBOM J0JIEM PACTBOPEHHOIO BEIIECTBA; IJIAHUPOBATH
¥ TIPOBOJAUTH XUMHUYECKHE DKCIIEPUMEHTHI 10 PACIIO3HABAaHUIO PACTBOPOB IIECIOYCH U
KHCJIOT C MOMOUIBIO HHIUKATOPOB (JAaKMYyC, (eHOIpTanenH, METWIOPAHXK U Jp.),
MOATBEP)KIAIONINX KAaYeCTBEHHBIH COCTaB HEOPTaHWYECKUX BEIIECTB (KauyeCTBEHHBIC
pEeaKIMK Ha UOHBI) TTOJ] PYKOBOJACTBOM II€/1arora.

9 KIIACC

PacKpbIBaTh CMBICI OCHOBHBIX XMMHYECKUX MOHSATUN: XMUMHYECKUU DJIEMEHT,
aTOM, MOJIEKyJIa, WOH, KAaTHOH, aHHWOH, IPOCTOE BEIIECTBO, CIOKHOE BEILECTBO,
BAJICHTHOCTh, 3JIEKTPOOTPULIATEIBHOCTb, CTENIEHb OKHUCIICHMS, XMMUYECKasl peakius,
XUMUYECKasl CBA3b, *TEIUIOBOM 3P EKT peakuuu, MOJb™, MOJISIpHBIA 00BbEM, PacTBOp;
ANEKTPOJUTHI, HEINEKTPOJIUTHI, IJIEKTPOIUTHYECKAST TUCCOLMAIUS, PEaKUMU HOHHOTO
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oOMeHa, KaTalu3aTtop, *XWMHUYECKOE€ paBHOBECHE, OOpaTHUMble U HEOOpaTUMBbIe
peakuuu™, OKUCIUTEIbHO-BOCCTAHOBUTEIbHBIE PEAKIINH, OKUCIUTEb, BOCCTAHOBUTEIID,
OKHCIICHUE U BOCCTAHOBJICHHE, aJUIOTpOnusi, aM(OTEpHOCTb, XUMHYECKas CBS3b
(KoBaJICHTHAsi, WOHHAs, METAJUIMYECKas), KPUCTAIUIMYECKAs peIETKa, *KOppOo3us
METAJIJIOB, CIUIaBbl; CKOPOCTh XHMHMUYECKOM pEAaKIUU™, MpeneiabHO JOIyCTHMast
koHueHTpanus (ITJ1K) BemecTsa;

WUTIOCTPUPOBATh B3aUMOCBSI3b OCHOBHBIX XHMHUYECKUX MOHATHH (cM. 1. 1) u
MPUMEHSTH 3TU MOHSTHS MPU ONMCAHUU BELIECTB U UX MPEBPALICHUI;

UCIIONIb30BaTh 3HAKM W CUMBOJIBI ISl (PUKCAIMM PE3yJNbTaTOB HaOIIOCHHUIA,
cocTaBlicHUs] (OpMYJ BEIIECTB U YPAaBHEHUW XMMHMUYECKUX PEAKIMH, 3allMCU JaHHBIX
ycnoBuit 3a7a4d. Mcnons3oBaTe 0003HaueHus, umeromuecs B [lepuoanyeckoil cucreme
1 TabJMIle PACTBOPUMOCTH KHUCJIOT, OCHOBAaHUW M COJIEM B BOJE JJIsI BBIIIOJTHEHUS
3a1aHUM.

ONPENENATh BAJICHTHOCTh M CTEIEHb OKHUCICHUS XUMHUYECKHX DJIEMEHTOB B
COCIMHEHMSX PA3IMYHOIO COCTaBa; IPHHAICKHOCTh BEIIECTB K OINPEACIEHHOMY
KJIACCY COEAVHEHHUI C ONOpOM Ha OINPENENICHMS, B TOM YHCIE CTPYKTYpPHUPOBAHHBIC,
BU/Ibl XUMHUYECKOHN CBSI3U (KOBaJEHTHAsl, MIOHHAs, METAJUIMUECKasi) B HEOPTraHUYECKUX
COEIMHEHMSX; 3apsii MOHA IO XUMHUYECKOW (opmyie; XapakTep cpelbl B BOJIHBIX
pacTBOopax KHCJIOT W IIeJoued, *TUIl KPUCTAIMYECKOM PpEIETKH KOHKPETHOIO
BellecTBa™;

packpeiBath  cmbicn  I[lepuoamueckoro  3axkona .M. MeHngeneeBa wu
JEMOHCTPUPOBATh €ro IMOHHMMAHHE: *OMHCHhIBATh U XapaKTEPHU30BaTh* TaOIMYHYIO
¢dopmy Ilepuogmueckoil CHUCTEMBl XUMHUYECKHMX JJIEMEHTOB: pa3nuyaTb HOHSATHUS
«rnaBHasg noarpynmna (A-rpynmna)» U «mnobounas noarpynna (b-rpynma)», manble u
0OJIBIIME MEPUOIBI; *COOTHOCUTH™ 0003HAYEHUS, KOTOPbIE UMEIOTCS B NEPUOINYECKON
Ta0NUIe, C YUCIOBBIMU XapAKTEPUCTUKAMU CTPOCHUSI ATOMOB XMMHYECKUX JIEMEHTOB
(cocTaB u 3apsa aapa, o0LIee YHUCIO AIEKTPOHOB U PaCTIpeieSieHUe X MO IEKTPOHHBIM
CIOsAM); *OOBSICHATH* OOIME 3aKOHOMEPHOCTH B M3MEHEHHUU CBOMCTB XUMHUYECKUX
AJIEMEHTOB M MX COEAMHEHUM B IpEAeNiax MajblX NEPUOJOB U TJIABHBIX HOATPYIII C
YYETOM CTPOECHUS UX ATOMOB;

KJIACCU(PUIIMPOBATh XUMHUYECKHE DBJEMEHTbl; HEOPraHWYECKUE BEIIECTBA;
XUMHUYECKHE peakuuu (M0 YMCIY U COCTaBy YYacTBYIOIIMX B pPEaKLUU BELIECTB, IO
Ter1oBoMy 3G (}EKTy, 0 U3MEHEHUIO CTENeHEeH OKUCICHHUS] XUMUYECKUX 3JIEMEHTOB) C
ONOPOU Ha CXEMBI,

XapaKTepHU30BaTh (OMHUCHIBATH) OOIIME U CIIELM(PUUECKUE XUMUYECKHUE CBOWCTBA
BEILECTB PA3JIMYHbIX KJIACCOB, MOJTBEPXkAasi ONMUCAHWE MPUMEPAMH MOJIEKYJSPHBIX U
VMOHHBIX YPAaBHEHUN COOTBETCTBYIOIINX XUMUYECKAX PEAKIIMI C OTIOPOM HA CXEMBI;

COCTABJISITh YPABHEHMSI JIEKTPOIUTHUYECKON AMCCOUMALMU KUCIOT, LIENoYell u
COJICH; TIOJIHBIE M COKpALIEHHBIE YpaBHEHUS pPEakUuMid MOHHOrO OOMEHa; YpaBHEHHS
peaKLnii, TOATBEPKAAOIINX CYIIECTBOBAHUE T€HETHUECKOU CBSA3M MEXIY BEUIECTBAMU
Pa3IMYHBIX KJIACCOB;

packpbIBaTh CYIHOCTh OKHUCJIMTEIIbHO-BOCCTAHOBUTEIBHBIX peakuuii
MOCPEACTBOM COCTaBJIEHUS 3JIEKTPOHHOTO OajaHca 3TUX peaKuii;

IIPOTHO3UPOBAaTh CBOWCTBA BELIECTB B 3aBUCUMOCTHM OT MX CTPOEHUS;
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BO3MOXXHOCTH TPOTEKaHHsSI XUMHUYECKHX NPEBpAIICHUN TMOcie MPeaBaPUTEIHLHOTO
00CYX/IEHUS C MEAaroroM;

BBIYUCIIATE OTHOCUTENBHYIO MOJIEKYJISPHYIO M MOJIIPHYIO MAacChl BEIECTB;
MacCOBYIO JOJI0 XMMHUYECKOTO 3JeMEHTa Mo (opMyse COSIMHEHUS; MACCOBYIO JOIIO
BEIIECTBA B PACTBOPE; MPOBOIAUTH PACUETHI MO YPAaBHEHUIO XMMUYECKON PEaKIHU C
OIIOPOM Ha AJITOPUTM;

ClleZIoBaTh MpaBUJIaM TOJb30BAHUS XHUMHYECKOW TMOCYAOH U J1abOpaTOpHBIM
0o0OpyJOBaHHEM, a TaKXKe IpaBUjaM OOpalLIeHHs C BELIECTBAMU B COOTBETCTBHM C
MHCTPYKUHUSMU IO BBIMOJTHEHUIO TAOOPATOPHBIX XUMUYECKUX OMBITOB IO MOJIYYCHUIO U
COOMpPaHUIO Ta3000pa3HBIX BEIIECTB (aMMHAaKa U YTIIEKUCIIOTO ra3a);

IPOBOAUTH PEAKIMH, TMOATBEPHKIAIOIINE KAYeCTBEHHBIM COCTaB pa3IMYHbIX
BEIIECTB: pACMO3HAaBaTh OMNBITHBIM MYyTEM XJIOpUI- OpOMHUI-, MOAUA-, KapOoHAT-,
dochar-, cunmkar-, cynbdar-, THIPOKCHI-UOHBI, KAaTHOHBI AMMOHHS ¥ HOHBI
M3yYCHHBIX METaJVIOB, NPUCYTCTBYIOIIME B BOJHBIX pPACTBOpaX HEOPTaHMYECKUX
BEIIIECTB;

IPUMEHATh OCHOBHBIE OINEpPAlMU MBICIUTEIbHON NEATEIbHOCTH — aHAIU3 U
CHUHTE3, CpaBHEHHE, O0000IlEHUe, CHUCTEMAaTU3allil0, BbBIABICHUE  MPUUYUHHO-
CIIEZICTBEHHBIX CBA3€W — JUIsI U3Yy4EHHs] CBOMCTB BELIECTB M XMUMHMUYECKUX pEaKuil;
€CTECTBEHHO-HAYYHbIE METOJIbl TIO3HAHUSI — HAOIIOIEHUE, U3MEPEHHE, MOJIEITUPOBAHUE,
HKCHEPUMEHT (peasibHbIM U MBICIICHHBIN).
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TEMATHUYECKOE INTAHNPOBAHHUE

TemaTnueckoe MIaHUPOBAHUE U KOJIUYECTBO YACOB, OTBOJUMBIX HA OCBOCHHUE KaXKJ10M TEMbI y4eOHOTO NnpeaMeTa « XUMHUSD)
®denepalibHOM aganTHPOBAaHHON OCHOBHOM 00pa30BaTebHOM IPOrpaMMbl OCHOBHOIO 0OIIEro oOpa3zoBaHMs OOy4arOLIUXCS C
3aJIepP’KKOM NICUXUYECKOTO Pa3BUTHUSA, B IIEJIOM COBMAJAIOT C COOTBETCTBYIOIIMM pasnenoM denepanbHol pabodeil mporpaMmsl
yuyeOHOro mnpeamera «XHMHS» OCHOBHOM 0Opa3oBaTeNbHOM MpOrpaMMmbl OCHOBHOTO o0miero ooOpasoBanus. [lpum sTom
Opranu3zaius BlpaBe camMa BHOCUTh U3MEHEHMS B COJAEpPKAHUE M paclipelielieHne yueOHOro Marepuaia Mo rogaMm oOydeHus, B
MIOCJIEZIOBATENIBHOCTh U3YYEHHSI TEM M KOJIMYECTBO YaCOB HAa OCBOEHHUE KAXKIOW TEMBbI, ONpEAENICHUE OpraHU3alMOHHBIX (HopM
oOydyeHust 1 T.. OOOCHOBAHHOCTbH JAHHBIX M3MEHEHUH OIpeneisieTcsl BhIOpaHHBIM 00pa3oBaTenbHON opranuzanued YMK,
WHJUBUYAJIbHBIMUA TICUXO(PU3NYECKUMU OCOOCHHOCTSAMH KOHKPETHBIX oOydaroniuxcs ¢ 3IIP, creneHpl0 OCBOEHHOCTH HMU
y4eOHBIX TEM, PEKOMEHAAIMSAMU 110 OTOOPY U aJaNnTaluKi Y4eOHOro Marepuaia o XUMHHM, NpeacTaBieHHbIMU B [losicHUTEIbHOM
3aIIUCKE.

[Ipennaraem 2 BapuaHTa MPUMEPHOIO TEMATHUECKOIO IIaHUpOBaHMs Uil oOydarommiics ¢ 3I1P: mepBbiii npeanonaraer
OCBOEHUE IPOrPaMMbl B NHKIIFO3UBHOM KJIACCE; BTIOPOX — B OTACIIBHOM KJIACCE.

1-i1 BapuaHT

Bcero 136 4, u3 HuX 7 4 — pe3epBHOE BpeMs

8 KJIACC
(2 4 B Hepento, Bcero 68 4, U3 HUX 3 4 — pe3epBHOE BpeMsi)
IMpumepHbIe TEMBI, OcHOBHOe coflep:KkaHne OCHOBHbBIE BHJIbI €SI TEJILHOCTH
pacKpbIBalOUIUe JAHHBIH 00y4arouxcs

paszes nporpamMmel,
U KOJUYECTBO YaCOB,
0TBOMMOE HA MX H3yueHHe

Paznen 1.IlepBonayanpHbie xumudeckue noustus (20 u )
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Tema 1. XumMusi — BakHast
00J1aCTh €CTECTBOZHAHMS U
MPaKTHYeCKOii 1esITeJTbHOCTH
Yel0BeKa

(59

[Ipeamet xumuu.* Ponb XumMuu B )KU3HH YeTOBeKa. XUMUS B
cucTteMe HayK. MeTobl MO3HAHUS B XUMHH.

Tena u BeniecTBa. Pu3nyeckre CBOICTBA BEIIECTB. ArperarHoe
cocTostHue BeriecTB. UncThie BemiecTBa U cMecH. CIocoObl
paszaenenus cMeceil. GU3HYECKUE U XUMHUYCCKHE SIBIICHHS.
[Ipu3HaKHU U yCIIOBHS MPOTECKAHHUS XUMHUCCKHX PEAKIUH.
3HAKOMCTBO C MPaBWJIaMH O€30MACHOCTH U IPUEMaMH PaboOTHI B
XHMHUUYECKOU TabopaTtopui.

JemoHncTpanuu

1. JIabopatopHOe 060pya0BaHHE.

2. PaznuumHble BUIBI XUMHYECKON MTOCY/IbIL.

3. OOGpa3siibl BELIEeCTB.

4. Crioco0Osl pazaeneHus cmecel (QuIbTpoBaHNE, BRIIAPHBAHUE,
JUCTUILIALNSA, XpoMaTorpadus).

JlaGopaTopHble M IpaKTHYECKHE PAGOTHI

Jlabopamopuvie onvimul:

Onmcanye GU3NIECKUX CBOICTB BEIIECTB.

Paznenenne cMecu ¢ MOMOIIBIO MarHUTA.

Ipakmuueckue pabomo:

Ne 1. JIabopatopHOoe 000pyAOBaHUE U IPUEMBI PAOOTHI C HHAM.
[IpaBumna Ge30macHO pabOTH B XUMUYECKON JTaO0OPaTOPHH.

Ne 2. OuncTKa 3arpa3HeHHOW NOBapeEHHOM conn
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PackpbIBaTh CMBICT H3y4aeMbIX MOHITHH C MOMOIIBIO MEarora.

PackpbIBaTh posb XMMHHU B IPUPOJIE U )KU3HU UENIOBEKA, €€ CBS3b C IPYTHMH HayKaMH.

PaznuuaTh unCTHIE BENECTBA U CMECH; OAHOPOIHbBIE 1 HEOJHOPOIHBIE CMECH;

PaznuuaThs Gusnueckne U XMMHUIECKHUE SIBICHUS C OTIOPOI Ha OIIPEIENeHUs.

OmnpenensTs MPU3HAKKA XUMHYECKUX PEAKIUI U YCIOBHS UX IIPOTEKAaHUS.

CrretoBaTh IIpaBUIIaM MOJIB30BAHMS XMMHUYECKON ITOCYOH U 1a00paTOpHEIM
00opyIOBaHUEM, a TAKOKE MPaBHIIaM OOpAIEHHUsI ¢ XHMHYECKIMH Bellle-CTBAMHA B
COOTBETCTBUH C HHCTPYKIMSMH II0 BHIITOJTHEHUIO IPAKTHIECKUX PAabOT IO
KOHTPOJIEM Iearora.

I1naHupoBaTh U NPOBOJUTH XUMHUECKHI SKCIIEPUMEHT 110 3YUIEHHIO 1 OITHCAHUIO
(hU3MYECKUX CBOIMCTB BEILECTB, CIIOCOOOB pa3/ieNieH sl CMeceil BEIECTB MO
PYKOBOZCTBOM Iiearora ¢ 00cyKaIeHHeM I1aHa paboTHlI.

Vcrionp30BaTh IpH BEIIOTHEHUH YI€OHBIX 3aJaHUH U B IIPOIIECCE UCCIEN0BATEIbCKON
JeATeNIbHOCTH HayYHO-TIONYJISIPHYIO JINTEPATypy XMMHUUECKOTO COJIEpIKaHus,
CIpaBOYHbIE MaTepHUabl, pecypchl VIHTepHeTa 0/l pyKOBOJICTBOM I1€/Iarora.

BricTpanBate pa3BépHyTHIE NUCHMEHHBIE U YCTHBIE OTBETHI C ONIOPOH Ha HH(POPMALIIIO
u3 yueOHHKA U CIIPAaBOYHBIX MATEPHAIIOB, IPAMOTHO HCIIOIb30BATh N3yIEHHBIN
MOHATUHHBIN anmapar Kypca XMMHUU



Tema 2. BemecTBa
H XHMHYECKHe peakiun
(15 9)

ATOMBI ¥ MOJIEKYJIBL. XUMHUECKHE JIEMEHTHI. 3HAKU (CHMBOJIBI)
XUMHYECKHX 3JIeMeHTOB. [IpocThie U CIIOXKHBIE BelllecTBa. ATOMHO-
MOJICKYJIIPHOE YUCHHE.

Xumudeckast popmyia. BaleHTHOCTh aTOMOB XUMHYECKHX

9JIEMEHTOB. *3aKOH MOCTOSHCTBA COCTaBa BeH.[eCTB.* OrtHocutenpHast

aToMHast Macca. OTHOCHTENEHAs MOJIeKyJIIpHas Macca. MaccoBast
JIOJIST XUMUYECKOT'0 3JIEMEHTa B COSJUHEHHH.

Oduznyeckne U XUMIYECKUE SBICHNS. XUMHUIecKas PeaKusl.
[Tpu3Haky 1 ycI0BHS MPOTEKAHUS XUMHUUECKUX PEAKIHH.
XUMHYECKUE ypaBHEHMUS.

Tunbl XUMIYECKHX peakiuii (COeqUHEHNS, Pa3IoKeHH s, 3aMEICHNS,
0o0OMeHa).

3aKOH COXpaHEHHsI MacCHI BEIIECTB.

*M. B. JIoMOHOCOB — y4E€HBIH-3HIUKIONEAUCT. *

JemoHcTpanuu

®duznueckue sBIEHNs (PaCTUpaHUE caxapa B CTYIKE, KHIIEHHE U
KOHJIGHCAIHS BOABI U T. 1I.).

XuMuueckue siBlieHns (TOpeHUe CBEYH, Pa3jIoKeHUe caxapa,
B3aMMOJICHCTBHE CEPHOM KUCIIOTHI C XJIOPUIOM Oapus,
pasznoxxenne ruapokcuaa mean(Il), B3anmoneiicTBe xemes3a ¢
cepoi, B3anMoeiicTBHE xkene3a ¢ pactBopom comu meau(1l)).
OmBIT, WILTIOCTPHUPYIOLINI 3aKOH COXPaHEHHUST MACCHI.

JlaGopaTopHble M MpaKTHYECKHE PAGOTHI

JlaGopaTopHbIE OTIBITHL:

[Mpumeps! Gpu3nUecKkux sBICHUH (TUIaBICHUE BOCKA, TasHUE JIbJa).
[Tpumepbl XUMHUUECKUX SIBICHUH (TTPOKaINBaHUE MEIHOM
IIPOBOJIOKH, B3aUMOJIEUCTBHE MeJIa C KUCIOTOMH).

Mopnenu aTOMOB ¥ MOJIEKYJI

MpakTnyeckan pabota Ne3 Mpu3HaKM NPOTEKAHUA XMMUYECKUX
peaKkumi

Bbluncnenuma

— OTHOCHUTENLHONW MOJIEKYJISIPHOM Macchl BEIIECTB;

— MacCOBOM JOJIM XMMHYECKOTO 3JIEMEHTA 110 d)opMyne
COCAUHCHUA.

[TpuMeHATH eCTeCTBEHHO-HAYYHBIE METOIbI MO3HAHUS (B TOM YHCIIE HAOIIOCHUE,
MOJIENUPOBAHUE, SKCIEPUMEHT) U OCHOBHBIE OTIEPAIIMU MBICITHTEIBHOM
JEATETbHOCTH (CpaBHEHHUE, KIACCU(PUKALINS) AT H3YUSHNUS BEIECTB U XUMUUECKUX
peaxuuii ¢ onopoi Ha alNrOPUTM UIIH CXEMY.

PackpbIBaTh CMBICH U3y4aeMBbIX TOHATUH U 3aKOHOB M IPUMEHATH 3TH NOHATHA IPU
OIMCAHUY CBOMCTB BELIECTB U MX IPEBpAILCHUI C OIIOPOH Ha IUIaH U KIIIOUEBbIC
CJIOBA.

Pasnmgats Qusnueckue 1 XMMIIECKHe SIBICHHS, OOBSICHATE MX CYITHOCTD C TOUKH
3peHHUs] aTOMHO-MOJIEKYJISIPHOTO YYEHHUS C OTIOPOI Ha ONIPEAENICHUS U CXEMBI.

Onpenenars MPU3HAKYA XUMHUYECKUX PEAKIUH, yCIOBUS UX MPOTEKAHMUS.

OOBSICHATH CYIIHOCTb (PU3UYECKUX M XUMUIECKUX SIBICHUI C TOUKH 3pEeHHsI aTOMHO-
MOJIEKYJIIPHOTO YUEHUSI C UCTIOIb30BAHUEM BU3yaIbHOH OMOPEI.

KrnaccndunupoBars XuMIYecKre peakny (110 YHUCIy M COCTaBy Pearupyromux 1
00pa3yIoIIUXCs BEIIECTB) C OIIOPOH HA CXEMBI.

CocTaBisaTh ()OpMYITEI OMHAPHBIX BELIECTB 110 BAICHTHOCTH U ONPEACISTH
BAJICHTHOCTb 10 ()OpMyJIaM BEILIECTB C ONIOPOH Ha aJrOPUTM YUeOHBIX JeHCTBUIM.

PaccraBiaTe K03 PUINEHTH B YpaBHCHUAX XUMHUUECKUX PEAKIUH ¢ OMOpOi Ha
AITOPUTM y4eOHBIX ICHCTBHH.

CretoBaTh MpaBHIaM IOJIb30BAHUS XUMHIECKOH MOCYI0H U Ta00paTOPHBIM
000pyIOBaHUEM, a TAKXKE IPABHIAM OOpAIIEHHs C BEIECTBAMH B COOTBETCTBUH C
HHCTPYKIISIMH T10 BBIIIOJHEHHIO JTa00PAaTOPHBIX XMMHYECKUX OIIBITOB I10]] KOHTPOJIEM
nezarora.

Vcnonp30BaTh MPY BEIIOIHEHUH YI€OHBIX 3aJaHUH U B IIPOIIECCE MCCIIEI0BATEIBCKOM
JIeSITEIbHOCTH
Hay4YHO-IIOIYJISIPHYIO JIUTEPaTypy XUMHUECKOIO COJEPKAHUsL, CIPAaBOYHBIC
Matepuabl, pecypchl IHTepHeTa Mo pyKOBOICTBOM II€arora.

BricTpanBath pa3BEpHYTHIE THCEMEHHBIE H YCTHBIE OTBETHI C OMTOPOH Ha HH(OPMALIUIO
n3 yaeOHMKA 1 CIIPAaBOYHBIX MAaTE€PHAIOB, IPAMOTHO HCIIOIb30BATh N3yIEHHBIN
MOHSATUHHBIN anmapar Kypca XUMHUU

Pa3nen 2. BaxHeiiume npeacraBuTed Heoprannyeckux semects (30 1)
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Tema 3. Bo3ayx. Kucaopon.
ITonsTHe 06 OKCHAX

(59)

Bozayx — cMech razoB. CoctaB Bo3zyxa.

Kucnopon — 37eMeHT M pocToe Bellie-

cTBO. O30H — *aimnoTponHas MoauHKaLus Kuciopoaa. ™
HaxoxaeHue Kuciopoa B npupoJie, GU3nieckue 1 XHMHYEeCKHe
CBOMCTBa (peakIy OKHCIEHHs, TOpeHNe). Y CII0BHS BOSHHKHOBCHUS
U npekpaieHus ropenus. [lonsTre 06 okcugax.

*Crioco0bI NOTydYeHHs KHCIOpoa B 1abopaTopHu U
npoMsIUIeHHOCTH. * [IprMenenune kucinopoaa. Kpyrosopor
KHUCJIOpO/ia B IPUPOJIE.

*TemnoBoii 3G (HeKT XUMUUECKOH peaKklny, TIOHATHE O
TEPMOXUMHYECKOM YPAaBHEHHUH, 9K30*- U SHIOTEPMHYECKUX
peaKuusx.

*ToruBo (He(Tb, Yok U MeTaH). 3arps3HeHUE BO3yXa, CIIOCOObI
€ro npefoTBpaNeHus. Y CHIeHHe TapHUKOBOTO 3 dexra,
pa3pyLIeHHe 030HOBOTO ClI0s1.*

JemoHcTpanuu

BzaumoneiictBue ocdopa, cepsl 1 kernesa ¢ KUCIOPOAOM
(BO3MO’KHO HCIIOJIb30BaHUE BHICOOMBITOB).

OrmpenenieHre coiepKaHus KUCIOPOa B BO3/LyXe.
OmBITHL, JEMOHCTPUPYIOLINE YCIOBHSI BOSHUKHOBCHHS U
MIPEKpaIIeHNUs] TOPSHUSL.

JlaGopaTopHble M MpaKTHYECKHE PAGOTHI
JlaGopaTopHsblii OTBIT:

O3HaKoMIIeHHE ¢ 00pa3IaMu OKCHIIOB.
IpakTnueckas pabora:

Ne 4. Tlonmy4deHne KUCIOPOa, N3yIE€HHE eT0 CBONCTB.

Bbluncnenms
— MOJIEKYJIIPHOM Macchl KMCIIOpO/ia M 030Ha Ha OCHOBaHUU
ATOMHOM MacChl XMMHUYECKOTO dJIeMEHTa
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PackpbIBaTh CMBICT H3y4aeMbIX HOHITHH U IPUMEHATH 3TH MOHATUS IPU ONTUCAaHUU
CBOICTB BEIIECTB U UX MPEBPAIIEHUI C UCIIOIb30BAaHUEM OIIOPHBIX CIIOB U KJIHILIE.

XapakTepu30BaTh (OMHCHIBATE)C ONOPOLU HA NIAH, CXEMY, KPAMKYIO 3aNUch
COCTaB BO3/lyXa, pU3NYECKHe U XU-MHYECKUE CBOMCTBA KUCIOPOa, CIIOCOOBI €ro
HOJIy4eHUs], IPUMEHCHUE U 3HAUCHHE B IPUPOJIE U KU3HU YETIOBEKa.

Cpasnusamo peaxyuu 20peHus 1 MeONIeHHO20 OKUCIEHUsA C TIPEIBAPUTEIIBHBIM
00CyXIeHHEeM TTapaMeTPOB CPaBHEHHUSL.

Cob6upats nprOOPEI AT HOIYIEeHHs KHCIOpOoaa (BBITECHEHHEM BOJIBI U BO3/TyXa).

Pacnio3HaBaTh ONBITHEIM ITyTEM KHCIOPOJ IO KOHTPOJIEM IIE1arora.

Hcnonb30BaTh XUMHYIECKYIO CHMBOJIMKY AJISI COCTABICHUS (GOPMYIT BELIECTB,
MOJIEKYIAPHBIX YPaBHEHUI XMMHUECKUX PEAKIHH C y9acTUEM KHCIOPOaA.

OOBSICHATH CYIMIHOCTD 3KOJIOTMYECKHUX MPOOIIEM, CBSI3aHHBIX C 3arpsI3HEHHEM BO3TyXa.

CrienroBath npaBmiIaM 0e301acHOi paboTHI B 1a00PaTOPHH TIPH UCTIONB30BAHIN
XHMHYECKOH MOCY Bl M 000pYIOBaHYS 1T0J] KOHTPOJIEM IIE/Iarora, a Takoke IpaBiiaM
o0pallleHus C TOPIOYMMH BEIIECTBAMHU B OBITY.

[InanupoBaTh U OCYHIECTBIIATH HA IPAKTUKE XMMUYECKUE SKCIIEPUMEHTHI, IPOBOAUTH
HaOJFOICHNS, AENaTh BBIBOABI II0 Pe3yabTaTaM KCIEPHMEHTA IO PyKOBOJCTBOM
neaarora.

Y4acTBOBaTh B COBMECTHOI paboTe B rpymie.

HMcnonp30Bath py BEITOTHEHUH YI€OHBIX 3aIaHUH U B TIpoIiecce
HCCIIEI0BATENIBCKON IESITENbHOCTH HayYHO-IIONYJIIPHYIO JINTEPaTypy XUMHUECKOTO
coJiep KaHuysl, CIIpaBOYHbIE MaTepHabl, pecypchl MIHTepHeTa o] pyKOBOACTBOM
nejarora.

BeicTpanBath pa3BEpHYTEIC NMCEMEHHBIE U YCTHBIE OTBETHI C OIIOPOH Ha MH(OPMAILHIO 13
y4eOHHKa ¥ CIIPAaBOYHBIX MAaTEPHAIOB C ONIOPOH HA IUIaH, IPAMOTHO HCIIOIB30BATh
W3y4YEeHHBIN MOHATUHHBIN anmnapaT Kypca XuMUU



Tema 4. Bonopon.
IToHsATHE 0 KHCJIOTAX M COJIAX

(59)

Tema 5. KommuecTBeHHbIE
OTHOIIEHHUSI B XHUMHH
(49)

Bonopon — anemenT u nmpoctoe BemecTBo. Haxoxaenue B
npupoze, pusndeckue 1 XUMUYECKUE CBOMCTBA (Ha mpuMepe
B3aMMOJIEHCTBUS C HEMETAIIAMH U OKCHAAMU METANJIOB),
MIpUMEHEHHE, *CIOCOObI MOTy4YeHUs. ™

INonsiTHe 0 KUCIOTaX U COMNSX.

JemoncTpanuu

[Monyuenue, cobupaHue U pacrio3HaBaHHE BOJOPOJA.
I'openue Bogopona.

B3aumoneiicTBue Bogopoaa ¢ okcugom Meau(Il).

JlaGopaTopHble M IPaKTHYECKUE PA0OTHI
JlaGopaTopHSIi ONBIT:

B3aumopeiicTBue KUCIOT C METAJIJIAMU.
IMpakTrueckas paborta:

Ne 5. Tlomy4yeHue BOIOPOA, U3Yy4E€HHE €TI0 CBOMCTB.

Bbluncnenusa
— MOJIEKYJIIPHOW Macchl BELIECTBA HA OCHOBAHUU aTOMHOW Macchl
XUMHUYECKUX IJIEMEHTOB

KonnuectBo BemectBa. Mok, MonsipHas macca. 3akoH ABOraapo.
MomstpHbIit 00BEM Ta30B. Pacy€Tel 10 XUMHYECKUM YpaBHEHHUSIM.

JemoncTpanus
OO0pas1pl BEMecTB KOIUIECTBOM 1 MOJb.

Bbluncnenusa

— 00bEMa, KOJTMUECTBA BEIIECTRA ra3a Mo €ro H3BECTHOMY
KOJIMYECTBY BELIECTBA WIN 00BEMY;

— 00BEMOB T'a30B MO YPABHEHHUIO PEAKIIMU HA OCHOBE 3aKOHA
00BEMHBIX OTHOIIIEHHI ra30B
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PackpbIBaTh CMBICT H3y4aeMbIX HOHITHH U IPUMEHATH 3TH MOHATUS IPU ONTUCAaHUU
CBOMCTB BEUIECTB U UX IPEBpaILCHUI.

XapakTepu30BaTh (ONMCHIBATh) (GU3MUYECKHUE U XUMUYECKHE CBOICTBA BOAOPO/a,
CIOCOO0BI €ro MOTy4YeHHs, IPUMEHEHUE C OTIOPOIl Ha IUTaH, KPATKYIO 3aIIHCh, CXEMY.

Cobupats npubOop AT MOIyIEHHST BOZOPOAA C HCIO0JIB30BAaHUEM BH3YaIbHOI OIOPHI

Vcrionp30BaTh XUMHIECKYIO CHMBOJIMKY JJISI COCTABIICHUS (YOPMYJT BEIIECTB,
MOJIEKYJISIPHBIX YpaBHEHHH XMMUUECKUX PEAKIMH C yIacTHEM BOJOPO/a C OIIOPOi
Ha aJITOPHUTM.

CrenoBaTh npaBuiiaM 0e30macHOi paboTHI B 1a00OPAaTOPUHU MPH UCTIOIB30BAHUH
XUMHUYECKOH MOCYABI 1 000pyIOBaHUs MO KOHTPOJIEM TIEAArora., a Takke
IpaBuiIaM 0OpalIeHus! ¢ TOPIOYUMH BEILIECTBAMH B OBITY

[TnaHupoBaTh U OCYIIECTBISITH HA MPAKTUKE XMMHIECKUE 3KCIIEPHUMEHTHI, IPOBOAUTH
HaOJIIOEHNs, JIeTIaTh BEIBOIBI TI0 Pe3yJIbTaTaM SKCIIEPUMEHTa I10]] PYKOBOJICTBOM
neziarora ¢ 00Cy>k/IeHHEeM IUTaHa paboThl, C UCTIOJIb30BAHHEM KJIHIIIE.

YyacTBOBaTh B COBMECTHOH paboTe B IpymIIe.

[TnaHUpOBAaTh M OCYIIECTBILTH Ha MPAKTHUKE XMMHIECKUE SKCIIEPUMEHTEI, IPOBOIUTH
HaOJIOIEHNS, IeTIaTh BEIBOBI TT0 Pe3yJIbTaTaM SKCIICPUMEHTA.

Y4acTBOBaTh B COBMECTHOI paboTe B rpyImie

PackpbIBaTh CMBICI U3y4aeMbIX IOHATUH U IPUMEHATH 3TH MOHATHS, a TAaKXKe
M3y4YCHHBIE 3aKOHBI U TEOPUU JUIs PEIIECHHs pacuETHBIX 3a/1ad C IOMOIIBIO [Ie/larora.

BbraucaTh MOIAPHYIO MacCy BEIECTB; KOJIMYECTBO BEIIECTBA, 00BEM Ta3a, Maccy
BEIIIECTBA C OMOPOi Ha oOpazer, Ha (HOPMYIIBL;

[IpoBoauTh pacu€Thl MO ypaBHEHHAM XUMHUYECKHUX PEAKIU ¢ OIOpoii Ha oOpaserl,
AITOPUTM y4eOHBIX ACHCTBHI: KOJMYECTBA, 00hEMa, MacChl BEIIECTBA 110
U3BECTHOMY KOJIMYECTBY, 00BEMY, Macce peareHTOB HIIH MPOLYKTOB PEaKIIIH.

BeicTpauBath pa3BépHyThle NUCHbMEHHBIE U YCTHBIE OTBETHI C OIIOPOM Ha UH-

(opmarmio u3 ydeOHHUKa U CIIPaBOYHbBIX MaTePUAaIOB, IPaMOTHO HCIOJIb30BaTh
M3y4eHHbIN MOHATUIHBIN anmapaT Kypca XMMHHU ¢ TIOMOLLBIO TIearora.



Tema 6. Bona. PacTBopbl.
IMonsiTue 06 ocHOBaHUsIX
(69

Bona, ee coctas, ctpoenue, MoseKynbl. duznyeckue cBoMCTBa
BOJBI. *AHANN3 ¥ CUHTE3 — METO/bI H3YUeHHUs COCTaBa BOJBL ™
XUMHYECKHE CBOICTBA BOJBI

(pa3noxxeHne, peakLuy C HaTPUEM, OKCUIOM KaJbIHs, OKCUIOM
cepsl IV .

CocraB ocHoBaHui. [ToHsATHE 00 HHANKATOpPAX.

*Boxa kak pacTBopuTteib.* PacTBopsl. *PacTBopuMOCTS BeliecTs B
BoJe.*

*HacelmeHHbIe ¥ HEHACHIIEHHBIE PacTBOPHL.* MaccoBast 1071
BEI[ECTBA B pacTBOpeE.

*Ponb pacTBOPOB B IIPHPOJAE U B XKU3HU YesoBeka. Kpyrosopor
BOJIBI B IpHpoJe.™ 3arps3HeHne NpupoIHbIX Bod. OXpaHa U OYHCTKa
TIPUPOTHBIX BOJ.

JdeMoncTpauuu

DNEeKTPOJIN3 BOIBI; CHHTE3 BOJBL; B3aUMOICHCTBUE BOJBI C
metaiamu (Na, Ca) (BO3MOXKHO UCTIOIB30BaHNE
BHICOMAaTEpPHAIIOB).

PacTBOpeHwHe BelecTB ¢ pa3IMYHON PaCTBOPHMOCTBIO.
HccnenoBaHue pacTBOPOB KUCIIOT U IIENOYEH C IIOMOLIBIO
WH/IUKATOPOB.

JlaGopaTopHble M IpaKTHYECKUE PAGOTHI

[pakTnueckas paborta:

Ne 6. [IpuroToBIeHHE PaCTBOPOB € OMPEAEIEHHON MAaCCOBOM oMei
PacTBOPEHHOTO BEIECTBA.

BbluncneHusa
— C UCMOJb30BAHUEM MOHATHUS «MacCOBasi J0JIs1 BEIIECTBA B
pactBope»
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PackpbIBaTh CMBICT H3y4aeMbIX HOHITHH U IPUMEHATH 3TH MOHATUS IPU ONTUCAaHUU
CBOMCTB BEIECTB U UX MPEBPALLEHUI ¢ TOMOILBIO [IeAarora.

XapaxTepu3oBaTh PpU3NUSCKUE U XUMHUIECKHE CBOMCTBA BOJIBI, €€ POIIb KaK
pacTBOpHUTEIIS B IPHPOAHBIX NPOLIECCaX C OMOPOH Ha IJIaH U CXEMY.

CocraBiiTh ypaBHEHUS] XMMUYECKUX PEaKIUi C y4acTUEM BOJBI C OIIOPOI Ha CXeMy.

OOBSICHATE CYIIHOCTD 3KOJIOTMYECKHX IPOOIIEeM, CBSI3aHHBIX C 3arpsi3HEHHEM
HPUPOJHBIX BOJ, CIIOCOOBI OYUCTKU BOJBI OT PUMeECeii, MephI II0 OXpaHe BOJ OT
3arpsA3HeHHs N0CIIe IPEIBAPUTEIBHOrO CTPYKTYPUPOBAaHUS MaTepUaa.

[InaHupoBaTh U OCYIIECTBIIATH Ha MPAKTUKE XUMUYECKHE SKCTIEPUMEHTEI, IPOBOAUTD
HaOIfoIeHNs], AeNaTh BbI-

BOJIBI IO Pe3yNbTaTaM SKCIIEPUMEHTA 110 KOHTPOJIEM IEarora, ¢ UCIoIb30BaHUEM
KJIMIIE.

CrreroBaTh IIpaBmIIaM 06e301acHOM paboTHl B 1aO0OPATOPHH NIPH HCIIOIH30BaHUH
XUMHYECKOH MOCy bl M 000pyIOBaHMS 0] KOHTPOJIEM Iejarora.

IIpoBOAUTE BBIYKCIICHUS C IPUMEHEHHEM MOHITUS «MaccoBasi 10JIs BELIECTBA B
pacTBOpe» ¢ ONMopoi Ha (hOPMyIIBL.

HVcnionp30BaTh MpH BEIMOTHEHUH y4eOHBIX 3a/JaHUH U B IIpoLiecce
HCCIIE0BATENBCKOM AeATEIbHOCTH HAyYHO-TIOMYJIIPHYIO JINTEPATYPy XUMHUIECKOTO
COZIepKaHUs, CIIPAaBOYHbBIE MaTepHabl, pecypchl HTepHEeTa Moa pyKOBOJCTBOM
Hexarora.

BricTpanBath pa3BépHyTHIE NUCHbMEHHBIE U YCTHBIE OTBETHI C ONOPOH HAa HH(OPMAITHIO
13 yueOHHKA U CIIPAaBOYHBIX MAaTEPHAJIOB, I'PAMOTHO HCIIOJIb30BATh N3yYEeHHBIN
MOHATHIHBIN anmapar Kypca XUMHUH IIOCIIE IPEIBAPUTEIBHOIO CTPYKTYPUPOBAHUS
MarepHana



Tema 7. OcHOBHBIE KJIACCHI
HEOPraHuYecKux
coeAMHEeHM

(11 4)

Knaccuduxanus HeopraHu4ecKux COeANHEHUH.

OKCHIIBL: COCTaB, Kaccuukaus (OCHOBHbBIE, KUCIOTHEIE,
*ampoTepHble, HecoleoOpasyoline Ha IpHMepe okcuaa yriepoza Il
n okcuaa asorta Il, Homenknarypa. [lomydenne™ okcuaos
(B3aMmopencTBme C BOAOW, KUCIOTaMMU, LLLENOYaAMM).

OCHOBaHUS: COCTaB, KlIacCUPUKANHUS (IIETOYH M HEPACTBOPUMEIC
OCHOBaHHUS ), HOMCHKJIATYypa.

Kucnotst: coctas, kinaccudukanys, HOMCHKIATYpa, GU3MUECKHE H
XUMHYECKUE CBOMCTBA (B3aMMO/ICHCTBUE C OCHOBHBIMU OKCHIAMH
COJISIMU Ha IPUMEpPE COISTHOM U CEPHOM KUCIIOT), *CroCO0bI
MOJy4eHus. ™ P akTHBHOCTH METaJLIOB.

Counu (cpeaHue): HOMEHKIATypa, *Croco0b! OTyYeHus *,
B3aUMOJICHUCTBHE COJICH ¢ METAJIIAMH, KACJIOTAMH, IEIIOYaMU 1
COJISIMH.

I'eHeTHYeCcKas CBA3b MEXKAY KJIACCAMHU HEOPTaHHMICCKUX
coenuneHuil. ['eHeTnyeckue psabl. [loHsTHE 006 aMpOTEPHBIX
THIPOKCHIAX Ha MPUMEPE IIMHKA U ATIOMUHUSA. X AUMHYCCKUC
CBOWCTBA - B3aMMO/ICHCTBUE C KUCIOTAMH U mienodamu. Pasznoxxenue
MIpY HarPCBaHUU.

JdeMoncTpauuu

O0pas31pl HeOPTaHMYECKUX BEIIECTB PA3MYHBIX KIIACCOB.
B3aumoneiicTBue pacTBopa cepHoi KUCIOTHI ¢ okcuaoM mean(1l).
Peakuus HeiTpanuzauuu.

BeITecHeHIE OMHOTO MeTalIa JPYrUM U3 pacTBOpPa COJIH.

JlabopaTopHble M MPaKTHYECKHE PAdOTHI

JlaGopaTopHbIC OTBITHI:

B3aumopeiicTBue KUCIOT C METAJIJIAMHU.

[Nomy4eHne HepacTBOPUMBIX OCHOBAHUIH.

B3aumosielicTBie HEPACTBOPHMBIX OCHOBAHHH C KHCIOTAMU.
Paznoxenne rugpoxcuna meau(1l) mpu HarpeBaHum.
[IpakTuaeckas padora:

Ne 7. PemieHne 3KCIIepUMEHTANBHBIX 3a/1a9 110 TeMe « OCHOBHBIE
KJIACChl HEOPTAaHUYECKHUX COCTMHEHUI».

BbluncneHusa
— [0 ypaBHEHUSM XUMHUYECKHUX PeaKIuit

OmnpefeneHre OCHOBHBIX KJIACCOB HEOPTaHUUECKUX COCIMHEHHUH 110 MIa0I0HY.
CocTaBieHne CXeM CTPOECHHUsI OCHOBHBIX KJ1aCCOB HEOPTaHUUECKHUX COSTUHEHUH Ha
OCHOBE OTIPEIEICHHUSI.

CocrasieHue (popMyJ1 OCHOBHBIX KIIACCOB HEOPTaHMYECKUX COCIMHEHHI U Ha3bIBaHHE
KX [0 MEXAyHapOJHO! U TPUBUAIBHOM HOMEHKIIATYpE C UCIIOJIb30BAHUEM
OTIpeeNeHNs ¥ TaOJINIBI PACTBOPHMOCTH.

KnaccudunupoaHue n3ydaeMbIX BEIIECTB IO COCTABY H C8OLcmEam ¢ OOPOi Ha
OTIPEIENICHHUS, CXeMBI M TaOIHILy PACTBOPUMOCTH.

CocTaBrneHne TaOIUILbI TEHETUIECKHUX PSJOB U CXeMbl «I eHeTHueckast B3auMOCBS3b
OCHOBHBIX KJIACCOB HEOPTaHUYECKUX COEIUHEHMIN 110]] PYKOBOJCTBOM IEarora.
[Iporao3upoBaHue CBOMCTB BELIECTB HA OCHOBE OOLIMX XMMHUECKUX CBOICTB
H3y4EHHBIX KJIaCCOB, TPYII BEIIECTB, K KOTOPHIM OHM OTHOCSITCS C MCTIOJIb30BaHUEM
cxeMsl «I'eHeTudecKast B3aUMOCBSA3b OCHOBHBIX KJIaCCOB HEOPIaHUYECKHX
COEJIMHEHUI» 0] pYKOBOJACTBOM II€Jarora.

CocraBiieHHE MOJIEKYJIIPHBIX YPaBHEHUM peakiiii, WUTIOCTPUPYIOLINX XUMUUECKUE
CBOMCTBA U3YYEHHBIX KIIACCOB U CNOCOObI NOYYeHUs BEILIECTB N3yIEHHBIX KIIacCOB,
TPYIII, a TakKe MOATBEP KIAIOIINX TeHETHUECKYIO B3aHMOCBSI3b MEXK Ly HUMH, C
OTIOPOii Ha BEpOATBHYIO CXEMY B KQUECTBE 3PUTEIILHON OTIOPEL.

CocraBieHne MOJEKYISIPHBIX YPaBHEHUH PeaKIiii 10 CXeMaM C NIPeABapUTEIbHBIM
o0cyxIeHreM BEIOOpa pearupyoNIUX BEIIECTB.

BrrancnieHne no ypaBHEHSIM XUMHYECKHUX PEAKIHil KOMYecTBa, 00bEMa, Macchl
BEILIECTBA 110 KOJIMYECTBY, 00BEMY, Macce peareHTOB MM IPOAYKTOB PEaKIUH 10

AITOPUTMY.

[InanupoBaHye U OCYILECTBICHUE HA IPAKTUKE XUMUIECKOTO SKCIIEPUMEHTa U
HaOJIIO/ICHHS 110]] PYKOBOJCTBOM YUHTEIIS.

DopmynrpoBaHUE BBIBOAOB MO Pe3yIbTaTaM YKCIIEPUMEHTA C HCIIOIB30BaHUEM
OTIOPHBIX CJIOB.

DopmynrpoBaHUE C MOMOIIBIO MEArora U BEIMOIHEHNE MPaBHII 0€30MacHOH paboThHI B
11ab0paTOPUH IIPH MCHONB30BAaHUU XUMHIECKOH MOCYABI M 000PyJOBaHMSI.
Vcnonp30BaHKe MPH BHINOJIHEHUHN y4eOHBIX 3a1aHHI U B TIpoIecce
HCCIIeI0BATENILCKOMN IS TeIbHOCTH HayYHO-TIONYJIIPHON JINTepaTypbl XUMUIECKOTO
coJiepKaHus, CIPaBOYHbIE MaTepHalIbl, pecypchl MIHTepHeTa, ocyliecTBICHNE BBIOOpa
10J1 pyKOBOJICTBOM II€Jjarora.

BricTpauBanue pa3BEpHYTHIX MUCbMEHHBIX U YCTHBIX OTBETOB C ONIOPOM Ha
nH(popManmIo 13 yIeOHHKA U CIIPABOYHBIX MATEPHAIOB, TPAMOTHOE NCIIOTb30BAHIE
H3y9IEeHHOTO TIOHATHITHOTO anmapaTa Kypca XMMHH C HCIOJIb30BaHNEM IIIaHa,
OTIOPHBIX CJIOB, ANTOPUTMA.

Paznen 3. Ilepuoanyeckuii 3akon u [lepuoguueckasi cucreMa XumMmuueckux 3jiemenToB /1. U. MenaeneeBa.
CtpoeHue aToMOB. XUMHYeCKasi CBA3b. OKNCINTEILHO-BOCCTAHOBUTEILHbIE peakmun (15 1)
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Tema 8. [lepuoauyeckuii 3aKoH
u Ileproanyeckasi cucrema
XHMHYEeCKHX 3JIeMEHTOB

J. U. Menpene-esa. CTpoenue
aroma (7 1)

IepBble MOMBITKH KIaCCU(BHUKAIIMNA XUMHUUECKUX 3JIEMEHTOB.
IMonsiTue 0 Tpynmax CXOAHBIX JIEMEHTOB (IIEIOYHBIE U
IIEI0YHO3EMEIBHBIE METAILBI, TAJIOT€HbI, HHEPTHBIE I'a3bl).
*DNIeMEHTHI, KOTOpbIe 00pa3yroT

amdoTepHbIe OKCHBI U THIPOKCHUIBL.*

[Meprommueckuii 3axon u [lepronu-yeckas cucreMa XMMHYECKAX
anemenToB JI. Y1. Menaeneesa. Ilepuozsl, rpynnsl, DOATPYIIIBL.
®duznyecknii CMBICT HOPSAKOBOTO HOMEpa JIeMeHTa, HOMEpPOB
MIEpHOJIa U TPYTIIBL

Crpoenue aroMoB. CocTaB aTOMHBIX siziep. *M30TOmbL* DneKTpOoHbL.
CTpoeHue 31eKTPOHHBIX 0007104eK aTOMOB NEepBBIX 20 XUMUYECKUX
aneMmeHToB [lepuoanueckoii cucremsl 1. 1. Menneneesa.
XapakTepHCTHKa XUMIYECKOTO 3JIEMEHTA I10 €ro HOJIOKEHHIO B
[lepuonnueckoii cucreme /1. 1. Menneneesa.

*3aKOHOMEPHOCTH H3MEHEHUsSI CBOICTB JIEMEHTOB MaJbIX IEPHOI0B
U TJIaBHBIX HOATPYIIIT B 3aBUCHMOCTH OT aTOMHOTO (TIOPSIAKOBOIO)
HOMepa.™*

*3nauenue [lepuoamueckoro 3akoHa u Ileproandeckoit CHCTEMBI
XUMHYECKHX 3JIEMEHTOB JUIs PA3BUTHS HAYKU U MPAKTHKH.
J1. . MenneneeB — y4€HBIN, EAror ¥ rpaKaaHuH. *

JdeMoncTpauuu

Kopotkoneproanas u anmuaHONIepuonaHas Gopmsl [lepuonnaeckoit
CHCTEMBI XUMHUECKHX AeMeHTOB [. V1. Menneneena.
O3zHakoMIIeHHE ¢ 00pa3laMi METAJUIOB M HEMETAILJIOB.

JlabopaTopHble U MPaKTHYECKHE PAadOTHI

JlaGopaTopHblIit OMBIT:

B3auMmoseiicTBre THAPOKCHIA IIMHKA C PACTBOPAMH KUCIIOT U
menouei
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PackpbIBaTh CMBICT HEPUOJUIECKOTO 3aKOHA MO PYKOBOACTBOM II€arora.

IloHuMaTe CylEeCTBOBAHUE NIEPUOJUYECKON 3aBUCMMOCTH CBOMCTB XUMUYECKUX
3JIEMEHTOB (U3MEHEHUE PAANYCOB aTOMOB U 3JIEKTPOOTPHUIATETBHOCTH) U UX
COEIMHEHUH OT MOJI0KEHHS B IEPUOUIECKON CHCTEME U CTPOSHHUS aToMa C
HCIIOB30BaHUEM CXeM H TaOIIHII.

YcTaHaBIUBATh CBA3b MEXY IOJIOKCHUEM JIEMEHTA B IEPUOAUIECKON cCTEME U
CTPOSHUEM €ro aToMa (COCTaB ! 3apsi pa, 00IIee YHUCIIO 3JIEKTPOHOB U
pacnpeseseHe X M0 IEKTPOHHBIM CJIOSIM) IO 00pasiy.

[IporHo3upoBathk XxapakTep U3MEHEHHS CBOMCTB 2JIEMEHTOB U UX COSAMHEHUI 110
rpymnnam u nepuojaam Ileproaudeckoit CHCTEMBI C TOMOIIBIO HEAArora.
XapakTepu3oBaTh XUMHUUECKUE SJIEMEHTHI IEPBBIX TPEX MEPUOJIOB, KANHs, KaTbIHs
o ux nosoxxkenuto B Ilepuonnyeckoit cucreme JI. 1. Menneneena.

CrenoBaTh npaBuiiaM 0e30macHOi paboThI B 1a00OPAaTOPUHU MPH UCTIONB30BAHUH
XUMHYECKOH 1OCy bl M 000pyIOBaHMS 110]] KOHTPOJIEM Iejarora.

BricTpanBath pa3BépHyTHIE NUCHMEHHBIE U YCTHBIE OTBETHI C ONOPOH HAa HH(OPMAITHIO
13 yueOHHKA U CIIPAaBOYHBIX MAaTEPHAJIOB, I'PAMOTHO HCIIOJIb30BATh N3yYEeHHBIN
MOHATHIHBIN alapar Kypca XUMHUHM II0CJIe CTPYKTYPUPOBaHUS MaTepuaa ¢
UCIIOB30BaHUEM KIIUIIE.

Hcnionp30BaTh MpH BEIOTHEHNH YI€OHBIX 3aJaHUH TEKCTHI ydeOHUKa MOCIe
CTPYKTYPHPOBaHUs MaTepHaia, CrpaBodHbie MaTepuais! (Ilepuoaudeckyto cuctemy
XUMU4eckux >neMeHToB Jl. Y. MenneneeBa, Tabauiy pacTBOPIMOCTH KHCIIOT,
OCHOBAHUIA U COJICH B BOJIC, JICKTPOXUMHUYUCCKHUN PsIJ] HATIPSHKCHHIA METAIIIIOB).

Vcrionp30BaTh PH BEIIOIHEHUH YI€OHBIX 3aJaHUH U B IIPOLIECCE UCCIEA0BATEIbCKON
JIeSITENbHOCTH HayYHO-IIOMYJISIPHYIO JIUTEPAaTypy XMMUYECKOTO COACPIKaHUs,
CIpaBOYHbIE MaTepualibl, pecypchl IHTepHeTa 1o pyKOBOJCTBOM IeJiarora



Tema 9. XumMuyeckasi CBSI3b.
OKHCINTENbHO-
BOCCTAHOBHMTE/IbHbIE PEAKIINU

(84)

9 KJIACC

*DNIEeKTPOOTPUIIATENILHOCTE* AaTOMOB XUMHYECKHUX 3JIEMEHTOB.
Xumuueckast cBA3b (HOHHAs, KOBAJICHTHAS TIOJISIPHAS M KOBAJICHTHAS
HETIOJISIPHA).

CTeneHp OKUCICHHUS.

OxucmuTenpHO-BoccTaHoBUTENIBHBIC peakinuu (OBP). [Ipomecch
OKHCJICHUS U BOCCTaHOBJECHUS. OKUCIHUTENN U BOCCTAHOBHUTEIIH.

JemoHcTpanuu
OKHCITHTENIBEHO-BOCCTAHOBHUTEIIBHEIC peaKnu: rop€Hue, peakunu
Ppas3IoKEHUs, COCTUHECHUS

(2 g B HEnmemto, Bcero 68 4, u3 HUX 4 4 — pe3epBHOE BpeMs)

PackpbIBaTh CMBICIT H3Y4aeMbIX IIOHATHH 110]] pyKOBOJCTBOM II€Jarora.

Omnpenensrtb BUI XUMHUYECKOH CBA3H B COCAMHEHHH C UCIIOJIB30BAHUEM CXEM.

Omnpenensrb CTeNeHb OKUCICHNS XUMUYECKOT0 3JIEMEHTa 110 (hopMyJie ero
COCJIMHEHHUS C UCIIOJIL30BAHUEM aITOPUTMA.

OmnpenensTs MeMeHT (BeIeCTBO) — OKHUCIHUTEINb U HJIEMEHT (BEIECTBO) —
BOCCTAHOBHTEIIb.

OOBSICHATE CYITHOCTB IPOIIECCOB OKHUCICHUS X BOCCTAaHOBIICHUSL.

CoCTaBIATh NEKTPOHHBIH OaNaHC ¢ YIETOM YHCIIa OTAAHHBIX M IPHHATHIX
JJIEKTPOHOB.

CocTaBiATh ypaBHEHHE OKHUCIHTEIBHO-BOCCTAHOBUTEIILHOM PEAKIMH [0 aITOPUTMY
pa3bopa OKHCIUTEIFHO-BOCCTAHOBUTENBHON PEaKILIUH.

Vcnonb30BaTh NP BHIIOJHEHUH YYeOHBIX 3a1aHNH TEKCThI y4eOHHKa MOCIIe

CTPYKTYPUPOBAaHUS MaTepHaia, CIpaBOYHbIC MaTepHabl (IEPHOANIECKYIO CHCTEMY
XUMHUYecKuX 3neMeHToB [I. Y. MenneneeBa, Tabauily paCTBOPUMOCTH KHUCIIOT,
OCHOBAHHI1 U COJICH B BOJIC, SIICKTPOXMUMHUYCCKHUH PSIJT HAPSKCHUI METAIIIOB).

IIpumepHbIe TEMBI,
pacKpbIBalOIIUe JAHHBIH
pa3aes nporpaMmsl,

M KOJIMY€eCTBO YaCOB,
OTBOJAUMOE HA UX H3yYeHHUe

OcHOBHOe cofiep:kaHue

OcHoOBHBIE BU/IBI IeATEIbHOCTH
odyuaroumxcst

Paszzxen 1. BemecTBo u xumuueckue peaxuun (17 1)
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IToBTOpEHUe U yriydJenue
3HAHUI OCHOBHBIX Pa3/lesIoB
Kypca 8 kiacca

(59)

[Iepuoauueckuii 3akoH. Ilepuonnyeckas cucteMa XMMHYECKUX
anemenToB JI. YI. MenzeneeBa. CTpoeHue aTOMOB. 3aKOHOMEPHOCTH B
HU3MEHEHUH CBOMCTB XUMUYECKHX 3JIEMEHTOB IEPBBIX TPEX MEPHOIOB,
Kanusl, KaJIbLUusl U UX

COCJIMHEHUI B COOTBETCTBUU C MOJI0XKEHUEM DJIEMEHTOB B
NEepUOJMYECKOI CUCTEME U CTPOCHUEM UX aTOMOB.

Krnaccnduxarys 1 HOMEHKIIaTypa HEOPTaHNIECKUX BELIECTB
(MexyHa-poHas ¥ TPUBHAIbHAS ). X UMUYECKHE CBOMCTBA BELIECTB,
OTHOCSIIIIMXCS K PA3IUYHBIM KJIaccaM HEOPTaHUUECKUX COEUHEHUH, UX
TEHETHUECKas! CBSI3b HEOPTaHUIECKHX BEIECTB.

CrpoeHue BelecTBa: BUIbI XUMHUECKON CBSA3U U THUIIBI
KPHUCTAININYECKUX PEIETOK. *3aBHCUMOCTD CBOIMCTB BEIIECTB OT HX
CTPOCHUS. ™

JemoHcTpanuu

1. Mopenu KpucTamIMyeckux pelméToK HeOPraHUIECKUX BEIECTB.

2. KopotkomneprosHas 1 AiMHHONEpHoaHast GpopMbl [Teprommaeckoit
cucteMbl xuMuuecknx anemeHToB []. 1. Menneneena

XapakTepu30BaTh XMMHYECKUE 3JIEMEHTHI MEPBBIX TPEX MEPUOIOB, KalUs U
KaJbLMs 110 UX NojoxkeHuto B [lepuoanueckoii cucreme . 1. Menneneesa ¢
OIOPOM Ha aNTrOPUTM.

KnaccuduiupoBats 1 Ha3bIBaTh HEOPTaHUUECKUE BELIECTBA H3YUSHHBIX KJIACCOB C
OIIOpOif Ha cXeMy, TabJINIly PacCTBOPHUMOCTH.

OnuceIBaTh 00IIMe XUMUYECKHE CBOMCTBA BENIECTB PA3INIHBIX KJIACCOB,
HMOATBEPKAATh CBOMCTBA IPUMEPAMU MOJICKYJIIPHBIX YPaBHEHUH XUMUUECKUX
peakuuii ¢ onopoi Ha cxemy.

Onpenenars BUJ XUMAYECKOH CBSI3U U THIT KPUCTAJUTMUECKON PEIIETKH BelecTBa
C OTIOpPOH Ha CXeMy.

ITporro3upoBath CBOHCTBA BELUIECTB B 3aBUCHMOCTH OT UX CTPOEHUS MOCIIE
IpeBapUTENBHOTO pa3bopa.

BeicTpauBath pa3BEépHYyThIC IUCHbMEHHBIC U YCTHBIE OTBETHI C OIIOPOM Ha
nHpopMaIHIo U3 y4eOHHKA U CIIPABOYHBIX MAaTepPHAIOB, TPAMOTHO
HCII0JIb30BATh U3YUYEHHbIM NOHATUHHBIN annapar Kypca XUMHH.

Vcrionp30BaTh PY BEIIOIHEHUH YI€OHBIX 3aJaHUH U B IIpolecce
HCCIIeI0BAaTENbCKOHN JeATETbHOCTH HAyIHO-TIOMYIISIPHYIO JINTEPATypy
XHMHYECKOTO COJEePKaHUs, CIIPaBOYHBIE MaTepHAIbl, pecypcsl IHTepHeTa mof
PYKOBOJCTBOM II€arora.

Tema 1. OcHOBHBIE
3aKOHOMEPHOCTH XUMHUYECKHUX
peakumii

(44)

Krnaccuguxarys XMMIUECKHX peaknuii 10 pa3IMYHbIM MpU3HaKaM (110
YHCITy ¥ COCTaBY YYacTBYIOIIHMX B PEAKIUH BELIECTB, *II0 TEITIOBOMY

3¢ deKTy, 10 N3MEHEHHUIO CTENICHEeH OKUCICHHUS XUMUIECKHX JJIEMEHTOB,
Mo 00paTUMOCTH, MO YYAaCTHIO KaTaau3aropa).™

*DK30- ¥ SHAOTEPMHUUECKUE PEAKIUH, TEPMOXUMUIECKHE YPABHEHNUSI.
[TonsTre o ckopocTH XMMHUYeCKor peakuuu. [IoHsATHE 0 TOMOTE€HHBIX U
reTepOreHHbIX peaknusax. [lorsarue 00 oOpaTUMBIX

1 HEOOPaTHUMBIX XMUMUUECKUX peakuusx. [IoHATHe 0 XUMHUECKOM
paBHOBecuu. DaKTOPHI, BIUAIONNE HA CKOPOCTh XMMUUECKON peakluu U
TIOJIO’KEHNE XUMUYECKOTO PaBHOBECHS. *
OKHCITUTEIEHO-BOCCTAHOBHUTEIILHBIE PEaKIMU (JIEKTPOHHBII OanaHc
OKHCIIMTEJIbHO-BOCCTAHOBUTEIBHOM peakiun).

JemMoHCcTpanuu

1. 3aBHCHMOCTB CKOPOCTH XUMHYECKOH PEAKIHH OT Pa3THIHBIX
(axTOpoB.

2. BoszeiicTBue kaTamm3aTopa Ha CKOPOCTh XUMHUYECKOHM PEaKIIH.
3. Ilpumepsl HEOOPATHMBIX U OOPATUMBIX PEAKIIHH.

4. CmemeHne paBHOBECHS XUMUYECKOH PeaKIuH.

Bopruucjaenust
— KOJIMYECTBA BelllecTBa, 00bEMa U MaCChl pEareHTOB WM MPOAYKTOB
10 YPaBHEHHSAM XUMHYECKUX PEaKIUH

PackpbIBaTh CMBICIT U3y4aeMbIX HOHITHH M IPUMEHSATH 3TH MOHITHUS IPU
OIKCAHUY CBOMCTB BEIIECTB U UX IPEBPAILCHUN.

KrnaccngunupoBats XUMHYECKHE PEAKIIUH IO Pa3IMYHBIM ITPU3HAKAM.

YcraHaBIUBATh 3aBHCHMOCTB CKOPOCTH XUMUYECKOH PEaKIUH OT Pa3IHIHBIX
(haKTOPOB 1OJ] PYKOBOACTBOM yIHTENIS.

[Tporao3upoBaTh BO3MOKHOCTH IPOTEKAHNS XMMHUYECKIX NIPEBPAICHUH B
Pa3IUYHBIX YCIOBHUSIX MOCIIE MPEABAPUTEILHON paboTHI.

OrnpenenaTb OKUCIUTENb U BoccTaHoBuTeNb B OBP.

CocCTaBIIATh NEKTPOHHBIH OalaHC peaKIyy.

[Ipon3BOAUTH BEIMUCICHUS IO XUMHYECKUM YPaBHEHHSIM I10 allTOPUTMY.

BricTpanBath pa3BépHYThIE INCHMEHHBIE U YCTHBIE OTBETHI C OIIOPOH Ha
HHPOPMAIHIO U3 YIeOHNKA U CIIPABOYHBIX MAaTEPHAIOB, TPAMOTHO
WCIOJIb30BaTh N3Y4YEHHBINA OHATUIHBIN anmapar Kypca XuMHUH 110ociie
MpeIBAPUTENHFHOTO CTPYKTYPUPOBAHHS MaTepHaa.

Hcrionp30BaTh MpH BEIMOTHEHNH YI€OHBIX 3aJaHUH U B IIpoIIecce

HCCIEN0BATENBCKON IEATEHOCTH HAyTHO-TIOMYIISIPHYIO JIUTEPATYpy
XMMHUUYECKOTI0 COAEpKaHHUs, CIIPaBOYHbIE MaTepUallbl, pecypcsl IHTepHeTa nocie
KOHCYJIBTAIMHU C [1€1arOrOM.
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Tema 2. DJIeKTPOIUTHYECKAS
aucconHanus. XuMu4ecKue
peakuuu B pacTBopax

(84)

Teopus 37EKTPONUTHIECKON TUCCOLUALUH. DIEKTPOIUTHI U
HE31eKTpoauThl. KaTHOHBI, aHHOHBL. *MeXaHn3M JHCCOIHAIIN
BEILECTB C PA3IMYHBIMHU BUAAMH XUMHYIECKOH cBsA3U. CTeneHb
nucconranuu.* CHIbHBIC U ClIa0ble SIEKTPOIUTHL

Peaxuuu noHHOTO OOMEHa, YCIOBHS MX MPOTeKaHHs. VoHHbIe
YPpaBHEHHS peaKInii.

XuMuueckue CBOMCTBa KUCIOT, OCHOBAaHUH U COJIeH B CBETE
TIpEeICTaBICHUH 00 ANIEKTPONUTHYECKOH rucconuarmu. Cpeza pacTBopa.
[lonsTHE O TUApOIM3E CONEN.

KauecTBeHHBIE peaKLUH Ha KAaTHOHBI

Y aHUOHBI : XJIOPUJ-, OpoMuUA, HO3UI-, CyIb(daT-, KapOOHAT-, CHIIMKAT-
tdocdar- aHHOHBI, TUAPOKCUA-UOHBl KaTHOHBI AMMOHHS, MarHus,
KaJbIHs, ATIOMHUHMS, XKeine3a 2+, 3+ , IMHKa, IPUCYTCTBYIOLINE B
BOJHBIX PAaCTBOPAX..

JemoHcTpanuu

DJeKTpuyecKas POBOJIMMOCTD PACTBOPOB BEIIECTB; ABU)KCHNE HOHOB B
EKTPUIECKOM HOJIE.

OMBITH, WIITIOCTPUPYIOLINE IPU3HAKY NTPOTEKAHUS PEAKINil HOHHOTO
obOMeHa.

OmBITHI 110 ONPEJIENICHHUIO CPE/Ibl B pacTBOpaX codeil (XJIopuaa HaTpus,
KapOOHaTa HATPYsl, XJIOPHIA [INHKA).

JlaGopaTopHbIe H IPAKTHYeCKHe

padoThI

JlaGopaTopHblii OMBIT:

Ne8Peakiuu HOHHOTO OOMEHa B PacTBOPAX 3JIEKTPOJIHUTOB: cybdaTa
meau(Il)

U ménouy, kapOoHaTa HATPHS U COJSTHOW KHUCIIOTHI, PEAKIINs
HEUTpaIu3aluy MEXy THIPOKCHIOM KalHs U COJSTHON KUCIIOTOM.
Ne9. KauecTBeHHble peakLMn Ha MOHbI B pacTBOpe.

[IpakTuueckas padora:
Ne 1. Penienue sKkcriepuMEHTANIBHBIX 33124 110 TEME.

Borunciennst
— 10 YpaBHEHUSIM XUMUYECKHUX PEaKIuit

PackpbIBaTh CMbICT H3y4aeMbIX HOHSITHIH, a TAKXKe CMBICIT TEOPHU
3JIEKTPOJIMTHUECKOM TUCCOLMALIMU C ONIOPOM Ha CXEMBI.

OOBACHATH NPUYUHBI FIEKTPOTIPOBOI-

HOCTHU BOJIHBIX PACTBOPOB C IOMOIIBIO TI€AArora.

CocTaBisATh ypaBHEHHS AUCCOLHUAINN KHUCIIOT, IEI0Yel U COJIeH, OTHBIE
U COKpAIIEHHBIC HOHHBIE YPaBHEHHSI XMMIUECKUX PEaKI[i HOHHOTO OOMeHa.

[TnaHnnpoBaTh ¥ OCYIIECTBISAT Ha IPAKTHUKE XUMHIECKHE SKCIIEPUMEHTEL,
MPOBOJUTH HAOIOACHNS, AENaTh BRIBOABI II0 pe3yIbTaTaM KCIIEpHIMEHTa IOCIe
MIpeaBapUTEILHON pabOTHIL.

CrnenoBaTh npaBuiiaM 0e30macHOi paboThI B 1a00OPAaTOPUHU MPH UCTIOIB30BAHUH
XUMHUYECKOH MOCYABl M 000pyJOBaHUS MOA KOHTPOJIEM TIeAarora.

ITpon3BOAUTH BEIYUCIECHHUS IO XUMHYECKUM yPaBHEHHSM.

BricTpanBarte pa3BépHyTHIE IHCHMEHHBIC U YCTHBIE OTBETHI C OIIOPOH Ha
nHpopMaIHIo U3 y4eOHHKA U CIIPABOYHBIX MAaTEPHAIOB, TPAMOTHO
HCIIOJIb30BaTh N3yYEHHBII MOHATUIHBII anmapar Kypca XUMHH IIOCIIe
NpeIBapUTENILHOTO CTPYKTYPUPOBaHHS MaTepHaa.

Hcrionp30Bath MpH BEIOTHEHUH YI€OHBIX 3aJaHUH U B IIpoIiecce
HCCIIeI0BAaTENbCKOHN JeATEIbHOCTH HAyIHO-TIOMYISIPHYIO JIUTEPATypy
XHMHYECKOTO COJIepKaHuUs, CIIPaBOYHBIC MaTepHaIbl, pecypcsl IHTepHeTa mocne
KOHCYJIBTAINN C TI€AarOTOM.

Pazgen 2. Hemeraisl 1 ux coequHenus (24 4)
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Tema 3. O0mas
XapaKTepHCTHKA XHMHYEeCKHX
3jeMenToB VIIA-rpynnsi.
I'anorenst

(49

O0m1as XapakTepUCTUKa ranoreHoB. OCOOEHHOCTH CTPOEHHS aTOMOB
9TUX 3JEMEHTOB, XapaKTepHBIE AJISI HUX CTENeHH OKucieHus. CTpoeHue
u (pU3HYECKUe CBOMCTBA MPOCTHIX BEIIECTB — TaJIOreHOB. XUMHUYECKHE
CBOWCTBA Ha MpuUMepe xJopa (B3aUMOJICHCTBHIE C METaJUIAMH,
HeMeTaJIaMu (BOJOPOJIOM M KHCIOPOIOM), *esiouaMu™).
XnopoBogopox. CostHast KUCJIOTa, XUMIYECKUE CBOICTBA,
*nonydenue™, npuMenenne. KauecTBeHHbIE peakIUy Ha rajoreHHI-
HoHBL. *]leficTBHE XJIOpa U XJIOPOBOJOPO/Ia Ha OPraHM3M YelloBeKa. ™
Baxxnelmme X10puIs! ¥ HX HAX0XKAECHHUE B TIPHPOJIE.

JdeMoncTpauuu
Buneomarepuansl: raoreHsl U UX COSTUHEHUSL.
OO0pasIpl XJIIOPHUJIOB.

JlaGopaTopHble M MpaKTHYECKHE PAGOTHI
JlaGopaTopHsblii OTBIT:

Pacnio3znaBanue XJI0pua-uOHOB.

[pakTnueckas pabora:

Ne 2. Tlomy4deHne CONAHON KUCIOTHI, H3yUeHHE €€ CBOICTB.

Borunciaennst
10 YpaBHEHUSIM XUMHUECKUX PEAKIHH.

OOBsICHATH 00IIMEe 3aKOHOMEPHOCTH B U3MEHEHUH CBOMCTB HEMETAJLIOB M UX
COEIMHEHMH B IIpeeax MajbIX IEPUOIOB U MNIaBHbIX noArpynn Ilepuoauueckoit
CHCTEMbI XMMHYECKUX 3JIEMEHTOB C yIETOM CTPOEHHUS UX aTOMOB C
HCIOJIb30BAaHUEM CXEMBL.

XapaxTepu30BaTh GpU3NIECKUE U XUMHIECKHE CBOMCTBA ITPOCTHIX BEIIECTB
TaJoreHoB (Ha MpUMepe XJIOPa) U CIOKHBIX BEIeCTB (XJIOPOBOAOPOA, XJIOPHAA
HATpUs), CHOCOOBI MX MONyYeHHs, TPUMEHEHHE U 3HaYeHHe B IPUPO/IE U )KU3HH
YeJIoBeKa I10cyIe CTPYKTYPUPOBaHUS MaTepHaa.

Omnpenenars raToreHuA-HOHbI B PACTBOPE C UCTIOIb30BAHUEM TaOIUIIBI
"XapakTepHble PEaKLUN Ha aHHOHBI".

[TnaHupoBaTh U OCYIIECTBISITH HA MMPAKTHKE XUMUIECKUE SKCIIEPHMEHTE,
MPOBOAUTH HAOMIOAEHNUS, IETaTh BBIBOIBI TI0 Pe3yJIbTaTaM SKCIIEPUMEHTA TT0CIe
TpeIBapUTENLHON pabOTHL.

Tema 4. O0mas
XapaKTePHCTHKA XUMHYEeCKHX
anemenToB VIA-rpynnsi. Cepa
u eé coenmHenusn (5 1)

O0mas xapakTepucTrka ayieMeHToB VIA-rpynmsl. OcoOeHHOCTH
CTPOCHHMS AaTOMOB STHX JJIEMEHTOB, XapaKTEPHBIE ISl HUX CTETICHU
okucieHus. CTpoeHne 1 pU3NYECKHe CBOMCTBA MPOCTHIX BEIIECTB —
KHCJIOPOJia M CEPHI.

AnnorponHsie MOAUGHUKALNK KHCIOPO/a U cepbl. XUMHYECKHE
CBOICTBa cepbl. B3auMoelcTBIE ¢ HEMETalIaM1 - BOZOPOJIOM H
KHCJIOPOJIOM, METaJlIaMH, KOHIIEHTPHPOBAHHBIMH a30THOM U CEpHOU
kucnoramu. CepoBofopo, CTpoeHue, hU3HUecKue

OOBACHATH 00IIHE 3aKOHOMEPHOCTH B U3MCHEHHUH CBOMCTB 3JIeMEHTOB VIA-
TPYIITEL H UX COCANHEHUH
¢ Y4€TOM CTPOCHHUS X aTOMOB C OIIOPOii Ha cxemy "VI3MeHEeHHUe paaiycoB B
noarpymmax".

XapakTepu3oBaTh (GpU3nIecKue
Y XUMHUYECKHE CBOMCTBA MPOCTOTO BEIECTBA CEPHI U €€ COCTUHCHU I
(cepoBOIOPO/Ia, OKCUIOB CEPbI, CEPHOM KUCIIOTHI, CYJIb(PATOB), CIOCOOBI MX
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1 XUMHUYECKHE CBOMCTBA (KUCIOTHBIC U BOCCTAHOBHUTEIbHBIC). OKCHIBI
cephl KaK MPeICTaBUTENN KHCIOTHBIX OKcuIoB. CepHast KUCIIOTa,
(u3uUecKe 1 XUMUYECKUE CBOWCTBA (00LIHe KaK MPeICTaBUTENs

KJ1acca KHCIIOT U *crienuduueckue™), npumererne. CepHuUCTast KUCIOTa.

*XUMUUECKHE PEeaKIIny, JISKaIIe B OCHOBE IPOMBIIUICHHOTO criocoba
TIOJTYYEeHUsI CEPHOM KHUCIIOTHI. ATNaparsl ¥ NPOTEKAIOIINe B HIX
IIporeccs (Ha IIpuMepe IPON3BOACTBA CEPHOI KUCIIOTHI). ™

Comn cepHOH KHCIIOTHI, KaUeCTBEHHAsI peaKIHs Ha CyIb(aT-HOH.
Haxosxnenue cepsl u e€ coequHeHni B mpupoze. *XuMudeckoe
3arpsI3HEHNE OKPYKaIoLIel Cpeabl COETHHEHUSIMU Cepbl (KUCIOTHBIE
TIOK/IM, 3arpsI3HEHHE BO3AyXa H BOJIOEMOB), CIOCOOBI €T0
MIPeIOTBPAICHUS. *

JdeMoncTpauuu

Komnekuun (Buneomarepuansl): cepa U €€ COeTUHEHHS.
OOyrinuBaHue caxapa HOA AeHCTBHEM KOHIIGHTPHPOBAHHON CepHON
KHCIIOTBHI.

JlaGopaTopHble M IpaKTHYECKUE PAGOTHI

JlaGopaTopHbIe OTBITHIL:

OO6HapyxeHHe CyJb(haT-HOHOB.

B3aumopeiicTBre pa30aBIeHHON CEPHOM KUCIOTHI C IMHKOM.
Boruuciaenus

TI0 YPaBHEHUSAM XUMIYIECKUX PeaKIuit

MOTy4YeHHs, IPUMEHEHUE U 3HAUEHUE B IPUPOJIE U KU3HH YeIOBEKa C OTOpOi Ha
CXEeMy U IUIaH.

Omnpenensrb HaTU4YKE Cyb(aT-HOHOB B pacTBOpE.

OOBACHATH CYIIHOCTD IKOJIOTUUYECKUX MPOOJIEM, CBSI3aHHBIX € IepepadOTKOM
COEIMHEHUH cepbl ITocie CTPYKTYPHPOBaHUs MaTepHaa.

[TnaHUpOBaTh M OCYIIECTBILITH Ha MPAKTHUKE XMMHIECKUE SKCIIEPHIMEHTEL,
MPOBOUTE HAOIIOACHNS, JIeTIaTh BEIBOIBI II0 Pe3yJIbTaTaM SKCIIepHMEHTa.

CrretoBaTh IIpaBmIIaM 06e3011acHOH paboTHl B TaOOPATOPHH NIPH HCIIOIH30BaHUH
XUMHUYECKOH MOCYAbI 1 000pyIOBaHUs MO PYKOBOACTBOM ITI€arora.

ITpon3BOAUTH BEIYUCIEHUS IO XMMHYECKAM YPaBHEHHSAM I10 allTOPUTMY.

Hcnionb30BaTh MpH BEIMOTHEHUH YU€OHBIX 3aJaHUH TEKCThI ydeOHUKa,
crnpaBouHble MaTepuaisl (Ilepuoandeckyro cHCTEMY XUMUYECKHUX SJIEMEHTOB
J1. 1. MenneneeBa, TabnuIly pacTBOPIMOCTH KHCIIOT, OCHOBAHMIT U coyeit
B BOJIC, DJICKTPOXUMHUUCCKUN psAJ] HAIPSOKEHUI METaJlIOB).

Vcnons30BaTh Npy BHIIOJMHEHNH Y4eOHBIX 3aJaHHIT U B IIporiecce
HCCIIEJ0BATENBCKON JIEATEIbHOCTU HAyYHO-TIOMYJISIPHYIO JTUTEPATy Py
XMMHYECKOTO COZIEPKaHMs, CIIPAaBOYHbIC MaTePHANbI, pecypchl MIHTepHeTa nocie
KOHCYJIBTAIMH C EAaroroM
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Tema S. O0mast
XapaKTepHCTHKA XHMHYEeCKHX
371eMeHTOB VA-rpynmnsl. A30T,
¢ocdop u ux coenHeHus

(79)

OO6m1as XxapakTepucTrka 3JeMeHToB VA-rpynisl. OcoOeHHOCTH
CTPOCHHMS aTOMOB 3THX JJIEMEHTOB, XapaKTEPHBIE U HUX CTCIICHU
OKHUCJICHUS.

A30T, pacnipocTpaHeHHe B IPUPOE, PU3MIECKUE U XUMHYECKHE
cBolictBa. Kpyrosoport a3ora B npupoze.

AMMUaK, ero gusnueckue 1 XMMHIECKHE CBOMCTBA, MOTyYeHUE 1
npumeHeHne. Cou aMMOHMS, HX (PM3NYECKHE U XMMUUECKUE CBOMCTBA,
npuMeHeHne. KauecTBeHHast peaknusi Ha HOHBI aMMOHHSI.

A30THas KHCIOTa, €€ pU3HYecKre 1 XMMUUECKHIE CBOHCTBa (00mIHe KaKk
NpeCTaBUTeNs Kilacca KUCIOT 1 *crienuduueckue®). *Asorucrast
KucoTa. Vcrons30BaHUe HUTPATOB U COJICH aMMOHHMS B Ka4ECTBE
MHUHEPAIBbHBIX YA0OpeHHA. *

XUMHIUecKoe 3arpsi3HeHNe OKPYKAIOIIeH cpe/bl COeANHEHUAMH a30Ta
(KHCIIOTHBIE TOXK/IH, 3arpsi3HEHHIE BO31yXa, IIOYBHI U BOJOEMOB).
docdop, *ammorponHsle Moaudukanuu pochopa*, uznueckue u
XUMUYECKUE CBOUCTBA.

Oxcun pocdopa(V) u pochopHnas kucinora, GuznvIecKue 1 XUMAIECKUE
CBOWCTBa, *noydeHne.* *KagectBeHHas peakuus Ha Gpocdar-HoHBL*
*Wcnonp3oBanne GocdaroB B KAUECTBE MUHEPANBHBIX yAOOpeHUH. *
3arps3HeHHE MPUPOTHBIX BOT0EMOB (ocdaTamm.

JdeMoncTpauuu
Komnexkuun: gocdop u ux coenuHeHus.
B3aumozeiicTBue KOHLIEHTPUPOBAHHONW a30THON KUCIIOTHI C MEAbIO.

JlaGopaTopHble M IpaKTHYECKUE PAGOTHI

JlaGopaTopHbIC OTBITHI:

1. B3aumogeiicTBue cosnell aMMOHHUS C LIETOYbIO.

2. O3HaKoMIIeHHEe C 00pa3lamMu a30THBIX U (HOCHOPHBIX YI0OPESHHH.
IMpakTraeckas pabora:

Ne 10. ITonyyeHue aMmmuaka, U3y4eHHE €ro CBOUCTB.

Borunciennst
110 YpaBHEHUSIM XUMHUYECKUX PEAKIIUI

OO0BACHATH 00IIME 3aKOHOMEPHOCTH B U3MEHEHUH CBOMCTB 3JIEMEHTOB VA-
TPYNIbI U UX COETUHEHUN C YIETOM CTPOEHUS UX aTOMOB.

XapakTepu30BaTh GU3MIECKUE 1 XUMHYECKHE CBOMCTBA MPOCTHIX BELECTB a30Ta U
(docdopa 1 ux coenuHeHunit (aMMHaKa, cojieli aMMOHUS, Q30THOH KHCIIOTHI,
HHUTpATOB, okcua Gpocdopa(V) u pocdopHoii kucioTH, Gocharos), crocoOb! NX
MOTy4YeHYs, IPUMEHEHNE U 3HaUCHUE B IIPUPOJIE M KHU3HH YeIoBeKa C
HCIIOTb30BAHMEM CXEMEL.

Omnpenensts HOHBI aMMOHUS U (hocaT-HOHBI B PACTBOPE C UCIIOIb30BAHHEM
TabauLkl " XapaKkTepHble PEaKIUH HA KATHOHBI M aHHOHBI".

OOBSICHATH CYIIHOCTb 3KOJIOTUYECKUX MPOOIIEM, CBA3aHHBIX C HAX0XKIEHHEM
coeMHEHUH a30Ta U Gocdopa B OKpyKarolei cpexae.

[InaHupoBaTh U OCYIIECTBIAT HA MPAKTUKE XUMUYECKHE IKCTIEPUMEHTHI,
MPOBOJUTH HAOIOAEHNS, AENaTh BHIBOAKI 10 Pe3yJIbTaTaM dKCIIepH-MEHTA.
CiretoBaTh IpaBUIIaM 0€3011acHOM paboTHI B 1aO0OPATOPHH NIPH HCIIOIH30BAaHUH

XUMHYECKOH IMOCyIbI M 000pyIOBaHHSI.

[Tpon3BOaUTH BEMUCICHNS 10 XUMHYECKIM YPaBHEHHSIM.

Hcrionp30Bath MpH BEIOTHEHNH YI€OHBIX 3aJaHUH TEKCTHI yIeOHUKa,
CIPaBOYHbIE MaTepUAIb (IEPUOIUIECKYIO CHCTEMY XUMHUYECKHUX HJIEMEHTOB
. U. Menneneea, TabauIly paCTBOPUMOCTH KHUCIIOT, OCHOBAaHUH U COJICH B
BOJIE, YJICKTPOXHUMUYCCKUH PSIIT HAPSDHKCHUI METAIIIOB).

Vcnionp30BaTh MpY BEIIOIHEHUH YI€OHBIX 3aJaHUH U B IIpolecce

HCCIEA0BATENbCKON EATEIBHOCTH HAyTHO-TIOMYIISIPHYIO JIUTEPATYpy
XMMHYECKOTO COJEePKaHusI, CIIPaBOYHBIE MaTepHaIIbl, pecypchl MIHTepHeTa mocie
KOHCYJIbTAaLlUH C I1€JaroroM

Tema 6. O0mas xapakrepuc-
THKA XUMHYeCKHX 3JIEMEHTOB
IVA-rpynnel.

Yriepox U KpeMHMIi M MX

Yraepon, aioTporHble MOTU(UKAIMK TpaduT, anmMas.
B3aumoneiicTBue ¢ MeTaiaMy, HeMeTaulaMH, KOHIEHTPUPOBaHHBIMHU
a30THOM U CepHON KHCIOTaMu, paclipoCTpaHeHHe B IPUPOIE,
¢bu3nyecKre 1 XUMUUecKue cBoiictBa. AncopOuus. Kpyrosopor

OOBsICHATH 0011IMEe 3aKOHOMEPHOCTH B U3MEHEHHH CBOMCTB 3JIeMeHTOB [V A-
IPYIIIBI U UX COEAUHEHHH C YUE€TOM CTPOCHUS X aTOMOB.

XapakTepu30oBaTh (GpU3NUECKUE U XUMHYIECKHE CBOWCTBA MPOCTHIX BEIIECTB
yriaepoaa ¥ KpEMHUS U UX COeTMHEHUH (OKCHIOB yIJIepo/a, YTOJIbHOM KUCIIOTHL,
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COCIUHECHUSA

(84)

yriepoja B NpUpo/JIe.
Oxcuppl yriaepoaa, ux Gu3n4eckue 1 XUMHYEeCKHe CBOWCTBA, HX
JieliCTBHE Ha KMBBIE OPIaHU3MBI, IOTy4EeHHE ¥ IPUMEHEHHE.
*DKonorndeckue mpobdiaeMsl, cBI3aHHbIE ¢ OkcuaoM yriepoaa(I1V);
THIIOTE3a TII00aIbHOTO MOTEIUICHNS KJIMMaTa; HapHUKOBBIH addexT. >
VYronpHas KHCIOTa U €€ COJH, X (M3UIECKHEe M XMMUUECKUE CBOMCTBA,
NoJTydeHue 1 npuMeHeHne. KauecTBeHHas peakiys Ha KapOoHaT-HOHBL.
*[lepBOHa4YaIbHBIE HOHATHS 00 OPraHUYECKNX BEIIECTBAX KaK O
COEIMHEHHMSX yriiepoia: 0COOEHHOCTH cocTaBa U cTpoeHus. [ToHsaTHe o
OGMOJIOTMYECKH BaXKHBIX BEIIECTBAX: XKUPax, OeKax, yriaeBojax.
MatepuanbHOE €IMHCTBO OPraHUYECKUX U HEOPTaHNYECKUX
COeIMHEHHH. ™

*KpeMmuuii, ero ¢pu3ndeckre n XMMHUIECKHE CBOICTBA (Ha pUMepe
B3aHMOJICHCTBUS C METAJUIAMH M HEMETaJUIaMH ), TOJIyYeHUe U
MIPUMEHEHHE B JICKTPOHUKE. ™

*CoenuHeHUs KpeMHHUs B ipupoe. OOIue nmpeacTaBieHus 00 OKCHIIE
kpemHES(IV) 1 kpemHUEBO# KucnoTe. CHITMKATHL, HX UCIOIb30BaHHE B
OBITY, MEAULIUHE, TPOMBIIUICHHOCTH. BaxkHelIe CTpOUTENbHbIC
MaTepHaibl: KepaMuKa, CTEKJIO, IIEMEHT, OCTOH, JKeJIe300€TOH.
ITpo6nembl 6e30MacHOr0 UCTIONB30BAHHS CTPOUTEIBLHBIX MATEPHAIOB B
MIOBCETHEBHOM JKU3HU.*

JdeMoncTpauuu

Mopen KpUCTaININIECKUX PEIIETOK amasa, rpaduTa, MOJIEKYIIbI
¢bymnepena.

AncopOuusi pacTBOPEHHBIX BEIECTB aKTHBUPOBAHHBIM YTIIEM.
[IpoTtusoras.

Bupeomarepuansl: cunuKaTHas IPOMBIIUICHHOCTb.

Mojenu MOJIEKyJl OpraHU4eCKUX BEILECTB.

JlaGopaTopHble U MpaKTHYEeCKHE PAGOTHI

JlaGopatopHsblif OBIT:

KauecTBeHHast peakuust Ha KapOOHAT-NOH.

[pakTryeckue paboTHL:

Ne 11. ITomyueHue yriieKucIoro raza u U3y4eHue ero CBOMCTB.
KauecTBeHHast peakuys Ha KapOOHAT-NOH.

Ne 12. PemeHue sKCIepIMEHTANBHBIX 3a1a4 1Mo Teme «HemeTammbny.

Borunciennst
[0 YPaBHEHUAM XUMHYECKUX PEaKLUH, €CIIM OUH U3 PEareHTOB JaH B
BHJIe BOJHOTO PacTBOPA C M3BECTHON MacCOBOI JOJIEH.

KapOOHATOB, OKCHJA KPEMHHUSI, KpDEMHHEBOW KUCIIOTHI, CUIIMKATOB), COCOOBI HX

MOTy4YeHUs, IPUMEHEHHE U 3HAYCHUE B IPUPOJIC U KU3HHU YEIOBEKa.
Onpexnenats KapOOHAT- U CUIIMKAT-

HOHBI B pacTBOpE.

OOBSICHATE CYITHOCTB 3KOJIOTUYECKUX TIPOOIIEM, CBSI3aHHBIX C HaX0XKJICHHEM
YTIJIEKHCIIOTO Ta3a B OKpYXKaloIIeH cpene.

WnmocTprpoBaTh B3aMMOCBSI3b HEOPraHHIECKUX COSIMHEHUH yriiepoa u
OPTaHNYECKUX BEIIECTB I10]{ PYKOBOJICTBOM YUHUTEIIS.

[TnaHupoBaTh U OCYIIECTBIATH HA MPAKTHKE XUMUYECKUE IKCIICPUMEHTHI,
MPOBOAUTH HAOIOACHNUSI, IETIaTh BBIBOIBI T10 pe3yJibTaTaM dKCIIePUMEHTA TI0Cie
IpeIBapUTEIBLHON PaboThI.

CrnenoBaTh npaBuiiaM 0e30macHOi paboThI B 1a0OPAaTOPUHU MPH UCTIOIB30BAHUH
XUMHYECKOH IOCy bl M 000pyIOBaHHSI.

Vcrionp30Bath pY BEITIOHEHUH YY€OHBIX 3aJaHUH TEKCTHI y4eOHNKa,
crnpaBo4yHble MaTepuais! (IlepnoaudecKyro CHCTEMY XUMUYECKHX DJIEMEHTOB
J1. . Menneneea, TabaHIly paCTBOPUMOCTH KHUCIIOT, OCHOBAHUH U COJICH B
BO/JIC, IMEKTPOXUMUUECKHI PsII HAPSHKSHHUH METAIIOB) TI0Ce KOHCYIBTAIUH C
[eJarOrOM.

Hcrosp30Bath MPH BRIMOIHEHUH YIeOHBIX 3aJaHUil U B IIpoIIecce
HCCIIEI0OBATENbCKOMN e TeIbHOCTH HAYIHO-IOMYSIPHYIO JIUTEPATYPY
XHMHYECKOTO COJIepIKaHusl, CIIPaBOYHBIE MaTepHalbl, pecypchl MIHTepHeTa moce
KOHCYJIBTAIUH C TI€arorom.

Pa3znen 3. Metaibl U ux coenuHenns (20 1)

Tema 7. O6mmue cBoiicTBa
METAJLIOB
(49

OO1mas XxapakTepucTHKa XHMHIECKHIX HIEMEHTOB — METa/LUIOB Ha
OCHOBaHUH HX MOJOeHus B [lepnoandeckoi cucreMe XUMUIECKHX
anemenToB JI. YI. MenzaeneeBa u crpoeHus aToMoB. CTpoeHHE METAJLIOB.
Merannnyeckas CBA3b U METAJUINYECKasi KpUCTAIMYECKas peIléTKa.

PaCKpLIBaTI) CMBICJT U3Yy1aCMbIX TOHSATHHA B TMPUMEHATH 3TU NOHATUSA TIPU
OIMCAaHUU CBOMCTB BCHICCTB U UX HpCBpaIHeHHﬁ.

OOBSICHATD O6L[11/I€ 3aKOHOMEPHOCTHU B UBMCHEHUHU CBOWCTB 3JIEMEHTOB-METAJJIOB
H ux COC}IHHGHI/IP’I C y'—léTOM CTPOCHHA UX aTOMOB.
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DNEKTPOXUMHUUECKHUN P HAPsDKEHUH MeTaioB. Pusnueckue u
XMMHYECKHE CBOMCTBA MeTAIIOB. *O01mue cnoco0s! MoTy4eHus
MeTa/uioB. [IoHsATHE 0 KOPPO3UHU METAIIIOB U OCHOBHBIE CIIOCOOBI
3alMThl OT KOppo3uu. CIIiaBsl (CTallb, YyTYH, AIOPATIOMUHUMA, OpoH3a),
HX IPUMEHEHHE B OBITY M IPOMBIIUIEHHOCTH. *

JemoncTpanuu

O3HaKOMIIEHHE ¢ 00pa3liaMi METAJUIOB U CIUIABOB, HX (PU3MICCKUMH
CBOICTBaMU.

Mopnenu KpUCTaNIMYECKUX PEeHIETOK METAJIOB.

Buneomarepuansl: KOppo3us METaJUIOB.

JlaGopaTopHble M IPaKTHYECKUE PA0OTHI

JlaGopaTopHbIe OIBITHL:

O3zHakoMIIeHHE ¢ 00pa3amMy CIIaBOB METAJLIOB.

3aBHCHMOCTh CKOPOCTH PEAKIIMU METaJlIa C KHCIOTON OT IPHPOIBI
MeTaa.

Boruunciennst
— I10 YpaBHEHUSIM XUMHUUECKUX PEaKIUi, €CJIM OJIUH U3 pearcHTOB
COJICPIKUT MPUMECH

XapakTepu30BaTh CTPOCHHE METAJIIOB, 00IIHe QU3MUECKUE U XUMHYECKUE
CBOWCTBA METAJLJIOB.

XapakTepu3oBaTh 0011He CIOCOOBI MOTYYEHHsI METAIJIOB TIOCIIe
CTPYKTYPHPOBAaHUS MaTepHana.

CrreroBaTh IIpaBmIIaM 06e301acHOM paboTHI B TaOOPATOPHH NIPH HCIIOIH30BaHUH
XUMHYECKOH MOCyIbI M 000pyIOBaHHSI.

IIpon3BOAUTE BBIYUCICHHS 10 XUMUYECKUM YPAaBHCHUSIM.

Vcrionp30BaTh IpH BEITIOHEHUH YI€OHBIX 3aJlaHUH TEKCTHI yIeOHNKa,
crnpaBouHble MaTepuaisl (Ilepuoandeckyro cHCTEMY XUMUYECKHX SJIEMEHTOB
. U. MenneneeBa, TabauIly paCTBOPUMOCTH KHUCIIOT, OCHOBaHUH U CONEH B
BOJIE, YICKTPOXHUMUYECKUH PsIIl HAPSOHKCHUI METAIJIOB).

Hcnionb30BaTh MpH BEIMOIHEHNH YU€OHBIX 3aJaHUH U B IIpoliecce
HCCIIE/I0BAaTEIbCKOM IESTENbHOCTH HAyYHO-IIOMYJIIPHYIO JINTEPATYPY
XUMUYECKOTO COJIepKaHUs, CIIpaBOYHbIE MaTepUalbl, pecypchl HTepHeTa nocie
IIPEJBAPUTEIILHON KOHCYJIBTallUH C IIeJaroroM
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Tema 8. BaxkHeiilue MeTaJLIbI
M UX COeUHEHHS
(16 1)

Ilenounsle meramsl. [lonoxenue B Ilepuonnueckoit cucreme
xumuueckux ieMeHToB Jl. . MenzneneeBa, cTpoeHre aTOMOB.
Haxoxnenue B mpupoe.

duznyeckre 1 XMMHYECKHE CBOMCTBA (Ha IpUMepe HATPHUS U Kallus).
OKCHJTBI U THIPOKCHUIIBI HATPUS ¥ Kaus. [I[puMeHeHNe MIeT0THBIX
METAJIJIOB U UX COEAUHEHUH.

[lemoyHO3EeMENBHBIC METAILTHI MATHUH U KAJBIMNA, CTPOCHUE aTOMOB.
[Tonoxenue B [Teproauueckoii cucteme XumMudeckux aemeHToB . W.
MenpeneeBa. Haxoxxaenue B npupoje. Pu3ndeckue 1 XuMHUECKUe
cBOMCTBa. BaxkHelmye coeTMHEHUs KaJIbLusl (OKCHI, TUAPOKCHU, COJIN).
*)KEcTKOCTh BOJBI M CLIOCOOBI €€ yCTpaHeHHs. ™

Amomunnit. [Tonoxenue B [leproandeckoii cucteMe XUMHIECKUX
anementoB JI. . Menpaeneesa, crpoenue aroma. Haxoxxnenue B
npupoze. Pusnueckre 1 XUMHUUCCKHE CBOMCTBA. AM(OTEpHBIC CBOMCTBA
OKCHJIa U TUAPOKCHUA.

2Keneso: cocras, cBoiicTBa u nonyuyenue. [lonoxxenue B [lepuonnyeckoit
cuctemMe XuMu4eckux snemeHToB Jl. . MenzaeneeBa, cTpoeHue aToma.
Haxoxnenue B npupone. duznueckue 1 XMMUYECKHE CBOMCTBA.
OKcubl, THAPOKCUABI U conu xene3a(ll)

u xenesa(Ill).

JdeMoncTpauuu

B3aumogeiictBue HaTpus ¢ BOAOM.

OkpalnivBaHue MIaMeHH HOHAMHU HATPUS U KaJIusl.
OkpalivBaHue miaMeHd HOHaMU KaJIbLIUs.
BsanmoeiicTBre OKCH/Ia KAJIBIHS C BOJOM.
Buneomarepuansl: TopeHHe Kele3a B KHCIOPOE U XJIOpe.

JlaGopaTopHble H MpaKTHYecKHe PadoThI
JlaGopaTopHbIe OTIBITHL:

O3zHakoMIIeHHE ¢ 00pa3laMy aTIOMUHHS U €T0 CIIIaBOB.
AmMboTepHBIE CBOICTBA THIPOKCHIA aTFOMUHHS.
KauecTBeHHbIE peaKIlMK Ha HOHBI JKeJe3a.
[pakTryeckue paboTHL:

Ne 13. PemeHune 9KCIepIMEHTANBHBIX 33714 10 Teme «MeTaib.

Borunciennst
0 YpaBHEHUSIM XUMHUECKUX PEAKIIHA.

OOBsICHAT 00IME 3aKOHOMEPHOCTU B U3MEHEHHH CBOMCTB 3JIEMEHTOB-METANJIOB B
rpynnax 4 ux COEIUHEHUH C Y4ETOM CTPOEHUS UX aTOMOB.

XapakTepn30BaTh (pU3HIECKHUE U XUMHUUECKHE CBOMCTBA MPOCTHIX BEIIECTB
METaJIIOB ¥ MX COCAUHEHHH (OKCHIOB, THAPOKCHUIOB, COJIEH) C OTIOPOii Ha CXeMy,
CIIOCOOBI MX TTOTy4YeHHs, TIPUMEHEHHE ¥ 3HaYCHUE B IPUPOJIC M KM3HU YeTOBeKa.

Pacnio3HaBaTh ¢ MOMOIIBIO KAYECTBEHHBIX PEAKIINI HOHBI METAJUIOB (MarHus,
KaJIBIIVS, QITFOMIHYS, [IMHKA, Jkernesa (2+), xkenesa (3+), meau (2+) ¢
HCIOJIb30BaHHEeM TaOHIIb! "X apakTepHble peakiuy Ha KaTHOHBI'.

[TnaHupoBaTh U OCYIIECTBISITH HA MMPAKTHUKE XMMUIECKUE SKCIIEPHMEHTE,
MPOBOAUTH HAOMIOAEHNUS, IETaTh BBIBOBI IO Pe3yJIbTaTaM SKCIIEPUMEHTA.

CremoBaTh npaBuiiaM 0€301acHON PaboThI B 1a00PaTOPHH IIPU UCTIOIB30BAHUH
XUMUUECKOH OCY bl 1 000PYI0BaHMSI.

[Tpon3BOaUTH BEMHCICHUS IO XUMIYECKUM yYPaBHEHHSIM.

BricTpanBate pa3BépHYTHIE INCHMEHHBIE U YCTHBIE OTBETHI C OIIOPOH Ha
nHpopMaIHIo U3 y4eOHHKA U CIIPABOYHBIX MAaTEPHAIOB, TPAMOTHO
HCIIOJIb30BaTh N3yUYEHHBIIN MOHATUIHBIN anmapar Kypca XUMHH.

Hcnonp30Bath py BEITOTHEHUH yI€OHBIX 3aJaHUI U B IIpoIiecce
HCCIIeI0BAaTENbCKOHN JeATEIbHOCTH HAyIHO-TIOMYISIPHYIO JIUTEPATypy
XHMHYECKOTO COJIepKaHuUs, CIIPaBOYHBIC MaTepHaIbl, pecypcsl IHTepHeTa mocne
MpeIBapUTENbHON KOHCYIbTALUH C MIEaroroM

Pa3znes 4. XuMus M OKpyKamowas ¢

pena (3 1)

Tema 9. BemiecTBa n
MaTepPHUAJIBbI B KU3HH YeT0BeKa

B9

*HoBsle MaTepuaibsl 1 TEXHOJIIOTHH. BemecTBa 1 MaTepraiisl B
TIOBCEJHEBHOM KMU3HM UeNIOBeKa. XUMHS U 310poBhe. bezomacHoe
HCTIONb30BAHNE BEIIECTB M XUMUIECKHUX PEaKIuil B OBITY.
[TpupoaHbIe HCTOYHHKH YIIIEBOLOPOROB (YTOJb, IPUPOIHEIN ras,

XapakTepu30BaTh PONIb XHMHH B Pa3IMIHBIX chepax AesTeNIbHOCTH JOAEH,
OCHOBHBIE BEIIECTBA X MaTE€PUAIIbl, IPUMEHSEMbIE B )KU3HU COBPEMEHHOTO
YeJI0BeKa.

OOBSICHATH ycI0BHs 0€30IaCHOTO MCHONB30BAHMS BEIIECTB M XMMUUECKIX
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HeTh), MPOLYKTHI UX MepepabOTKH, UX POJIb B OBITY U peakuuii B ObITY.

MIPOMBIIIIEHHOCTH. AHanu3upoBaTh U KPUTUUECKU OIICHHBATh HH(GOPMALIUIO O BIUSHUU

OCHOBBI 3KOJIOTHYECKOH TPAMOTHOCTH. XUMHUYECKOE 3aTrpA3HEHNE MPOMBIIIEHHOCTH, CETBCKOTO X03HCTBA, TPAHCIIOPTA U . HA COCTOSTHUE
OKpY>karolelt cpebl (IpeAenbHO JOMyCTHMAast KOHIIEHTPaIHs OKpY>Karolie cpeibl.

Bemects — [1K). YMeTh 0Ka3bIBaTh NEPBYIO MOMOIb IPY XUMHUECKHUX 05KOraX M OTPABICHUSIX.
Ponp XxuMuy B pemieHNH SKOJIOTHYECKHX IpoodieM. ™ [MpuaNMaTh yyacTue B 00CYKISHUH IPOOIEM XUMHIECKOH 1 SKOJIOTHIECKOH

HAIIPaBJICHHOCTH, BBICKA3bIBaTh COOCTBEHHYIO O3UIHUIO IO IpodIeMe 1
mpeyIaraTb BO3MOXKHBIE ITyTH € peleHus C OTopoi Ha HHPOPMAIHIO U3
yueOHHKA U CIIPaBOYHBIE MaTepHalbl, pecypchl MHTepHeTa.

IIpu pazpaboTke pabodeil mporpaMMbl B TEMaTHUECKOM IUIAHUPOBAHWU TOJDKHBI OBITH YYTEHBI BO3MOXXHOCTH HCIIOJIB30BAHMS DIICKTPOHHBIX (IH(POBBIX) 00pa30BaTEIbHBIX
PECYpCOB, SBISIOMMXCS Y9eOHO-METOOUISCKIMH MaTepHanaMy (MyJIbTUMEAUHHBIC IPOTPaMMBl, SJICKTPOHHBIC YICOHUKH M 3aJaYHUKH, 3JICKTPOHHBIC OMOIMOTEKH, BUPTYalbHbIC
NabopaToOpHH, UTPOBBIE MPOrPaMMBI, KOJUICKIMH LHU(POBBIX 00pa30BaTEIBHBIX PECYPCOB), UCHONB3YEMBIMH Ui OOYYCHHS M BOCHHMTAHHS Pa3IMYHBIX TPYII IOJB30BaTelNeH,
NPENCTaBICHHBIMU B BJICKTPOHHOM (LM(POBOM) BUIE M pealM3yOIIMMHK Aunaktudeckue Bo3moxkHoctH UKT, comepikaHne KOTOPBIX COOTBETCTBYET 3aKOHOIATENBCTBY 00
00pa3oBaHNH.

2-il BApMAHT
TEMATHYECKOE IINTAHUPOBAHHUE

Btopoil BapuaHT NpUMEpPHOr0 TEMAaTUYECKOIO IUIAHUPOBAHUS MCHOJb3yeTcs, ecau oOywaromuecs ¢ 3P momydaroT
oOpa3oBaHKE B OTAEIBHOM Kilacce. B TaHHOM BapuaHTe npejiaraercs:

- U3y4eHHe MaTepuaia KpyrmHbIMU OJIOKaMu;

- omepexarolriee 00y4eHue;

- BO3MOXKHOCTh TPHUMEHEHHUS 3HAHWM B PA3UYHBIX YCIOBHUSAX (IMEPEHOC 3HAHWUW MO aHAJOTUM OT OOIIMX CBOWCTB
Pa3UYHBIX KJIACCOB BEIIECTB K OOIMM U CHENU(PUYECKUM CBOWCTBAM KOHKPETHBIX BEIIECTB), YTO YBEIUYHBAET JOJIO
CaMOCTOSTEIIbHOCTH O0YYAIOIINXCS MTPU U3YYCHUH HOBBIX TEM.

CoOmromaercst  JIOTMKa  HM3yYeHHMs]  BEHIECTB —  CBOMCTBA  BEIECTB  OMNPEACNAIOTCS  CTPOCHHEM  aTOMOB,
ANEKTPOOTPULIATENBHOCTBI0, XUMUUECKON CBSA3BIO M CTPYKTYpPOH BEIECTBA, B YACTHOCTH, TUIIOM KPUCTAJUIMYECKUX PEIIETOK.
(Tembl: cTpoeHME aToma, CTPOCHHE BEIECTBA, BAXXHEUINME MPEACTABUTENN IMPOCTHIX U CIOXKHBIX BEIIECTB, XUMHUUYECKHUE
peakIun).

W3meHeHue IaHupoOBaHuUs 10 pa3ziesiaM U TEMaM COCTOMT B CIIEAYIOIIEM:
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- U3y4Y€HUE OCHOBHBIX BOMPOCOB HEOPraHMYECKOW XMMUM OCYIIECTBIACTCS B 8 Kjacce, OOJIbIlie BPEMEHU BBIJEISETCS HA
npuMeHeHue 3HaHuil B 9 kiacce. M3 9 kiacca B 8-i1 mepeHocsaTcsa TeMbl: "OCHOBHBIE 3aKOHOMEPHOCTH XUMHUYECKHUX pPEaKiui',
"INeKTPOJUTHYECKAS JUCCOLMALINS. XUMUYECKUE PEAKIIMMU B pacTBOpax';

- TIepecTaHoBKa TeM, 9 kiacc: tema «Mertamibl»y nepen «Hemertanmnamuy, T.K. oOydatonuecs: ¢ 3[1P Gombie 3HaKOMBI C
METaJlJIaMU U JIETY€ XapaKTEPHU3YIOT UX 0 CBOMCTBAM U IPUMEHEHMUIO;

- TiepepacrpeiesieHle CoJiepKaHusl OJHUX TeM B Apyrue (packpblBaeTcs Ha KOHKPETHBIX MpUMEpax APYrux tem). Tema
"XuMHs M OKpy’Karolas cpena" pacKpblBae€TCs Ha KOHKPETHBIX IpUMeEpax B pazaenax "MeTtajuibl U MX COEIMHEHUs ',
"Hemertamnsl IV-VII rpynmn u ux coegunenus";

- oObenuHEHHE TeM (7aeT OoJibIlle BO3MOXKHOCTEM JIsi MCIOJIb30BAaHHMS CPAaBHEHUSI — CXOACTBA M OTIWYUN; Tema
«Kucnopon» u tema «Bonopon»);

- BblIesieHue OTAenbHBIX TeM (Tema «llepBoHauanbHble TOHATHS 00 OpPraHUYECKUX BelIeCcTBax»). BrijeneHue B
OTJIETbHYIO TEMY, B KadecTBe "OyKBaps MO OPraHMYECKON XMMHUHU'", JAE€T BO3MOXKHOCTb YIUIYOJISITh NOHATHSA: ONpENETICHUS,
KJ1accu(puKanus, OCHOBaHUS I KiIacCU(PUKaUK, HOMEHKIIATypa, 00IL1e CBOMCTBA BEIECTB, CTPYKTYypa BEUIECTBA, COCTABICHHE
dbopmyn no obrieit ¢popMyie U Mo Ha3BaHWIO, Ha3bIBaHUE BellecTBa Mo ¢opmyse. B aTom ciiydae nmporpaMMHbBIA MaTtepuant U3
xapaktepuctuku VA moarpymnmbsl MOKHO JJOHECTH HE (PparMEHTOM KapTHUHBI «OPTaHUYECKUE BEIIECTBa», a KaK 4acTh IIEJIOTO.
Mosxet ObITh BhIZIeTIeHa Tema «[IpakThkym» B KOHIIE IEPBOTO U BTOPOTO I'OI0B 00YUYECHUSI.

TemaTHuyeckoe NVIAHUPOBAHUE

8 KIIACC Bcero: 136 yac (2 u/nen, 2 roga o0yueHus)

Tewmbl KonnuecTtBo yacoB B Tom uuncne HaszBanwus pabot
Ha KOHTPOJIbHBIE Ha MpaKTUYECKUe
paboTBhI paboTh!
Paznen «[lepBoHavambHBIE XUMHUECKHE TOHATHS», 149

1. Xwumns — BaxkHas 007IaCTb 4 1 2 IMpakTrnaeckas paborta Nel « JlabopaTopHOEe 000pyHOBaHIE H TIPHEMBI

€CTECTBO3HAHUS U MPAKTUIECKOM oOpareHus ¢ HUM»

JIeSITeTIbHOCTH YeJIOBEeKa. [Ipaktiueckas padora Ne2 «OuncTka 3arpsiI3HEHHOW MOBapeHHOU con”
2. BemiecTBa 1 XUMHYECKHE PEAKIINH. 7 - 1 [MpakTryeckas padota Ne3 «I[Ipu3HaKH MPOTEKAHUS XMMHUYECKUX PEAKIIHii»
3. KonmdecTBeHHBIE OTHOIICHHS B 3 1 - Konrponshas padora Nel «IlepBoHavansHble XUMUYECKHE TTOHSATHS, XUMUIECKHE

XHMHHA (OpMYIIBI ¥ ypaBHEHUSD» 3aTrPSI3HEHHON ITOBAPEHHON COIIM»
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I

Paznen «Ilepuoanyeckuiil 3aK0H U epuoIuueckas cucreMa xummueckux aneMenToB JI.M. MenneneeBa. Ctpoenue aromMa. Xumudeckasi cBs3b. OKUCIUTEIbHO-BOCCTAHOBHTENbHBIE peakuuny, 154

4.  Crpoenue aToma 7 1 - Kontponbshas pabora Ne2 «Ileproandeckasi cucreMa XUMHYECKUX 3JIEMEHTOB

[lepuoanueckuil 3akoH 1 J .. Menneneesa. CTpoeHHe aToMay

MIepHOIIIECcKas CHCTEMa XUMHIECKHX

anemenToB J[.. MenpeneeBa

5.CtpoeHue BemecTB. XUMUYECKast 8 1 - Kontponbshas padora Ne3 «XumMudeckast CBI3b»

CBSI3b.

OKHCIUTENbHO-BOCCTAHOBUTEbHbIE

peakiuu

Pa3znen «BaxHellye npeCTaBUTENIN HEOPTAHUIECKHUX BEIECTBY, 354

6. Kucnopoa. Bogopon. 14 1 2 [IpakTrueckas paborta Ne4 «IlorydeHne KHCIOpOAa M H3YUEHHUE €TO CBOMCTB»
IIpaktudeckas pabora Ne5 «[lonydeHre BOAOpOia M U3yYCHUE €TO CBOMCTBY
Kontponbshas pabora Ne4 «Kucnopon. Bomopom»

7. Bona. PactBopsl. 5 - 1 [Ipakrudaeckas padora Ne6 «IIpurotoBieHne pacTBOPOB € ONMpeAEIeHHOH
MacCOBOH J10JIel paCTBOPEHHOT'O BEIIECTBAY»

8. Teopust SIEKTPOTUTHUECKOM 5 - -

JICCOIMAIINI

9. Baxkneiimme Kiaccel 11 1 1 Kontponphas pabora Ne5 «OcHOBHBIE KITacChl HEOPTAaHMUYECKUX COCTMHEHHN

HEOPraHWYECKUX COEAMHEHUN [Ipaktudaeckas padora Ne7 «PemeHne 3cKCIepUMEHTANBHBIX 3aa4 110 TEME
«OCHOBHBIE KJIaCChl HEOPTAaHUYECKHUX COCTHHEHUID)

Paznen «BeniecTBo 1 XUMHYECKUE peakuumy, 44

10. OcHOBHBIE 32aKOHOMEPHOCTH 4 - -

XUMUYCCKUX peaKL[Plﬁ

9 KJIACC

Tembr

KonnuecTBo yacos

B Tom uucne

Ha KOHTPOJIbHbIE

paboThI

Ha NPaKTUYCCKUE

paboTh

Hasganus padot

Paznen «IloBTOpeHue u yrayOieHne 3HaHNH OCHOBHBIX Pa3leNioB Kypca 8 kiacca «BemiecTBo U XUMHAYeCKHe peakuumy, 10q

[MoBTOpeHne n yrirybneHne 3HaHUH 10 1 2 IMpaxTnaeckas pabota Ne 8 «Peakuny HOHHOTO 0OMeHa»

OCHOBHBIX pa3/IeNoB Kypca § Kiiacca [MpakTuyeckas padota Ne9 «KauecTBeHHbIE peakIlui B paCTBOPE»
KonTtpossHas paboTta Ne 6 «IJeKTpOIUTHYECKAs AUCCOIHAITHSY

Pasnen «MeTauibl M UX COSIUHCHUS», 2049

1. OOmue CBOICTBA METAIIIIOB 4 - -

2.Mertanisl ¥ UX COEAUHEHUS 16 1 1 [pakriueckas padota Nel3 «PemreHne 3KkcriepUMEHTATBHBIX 33124 [0 TEMe

«MeTautbl ¥ UX COCTUHCHUS
KonTtponbshas padora Ne® «MeTtauibny
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Paznen «Hemeramnsl IV-VII rpynn u ux coenunenus», 244

3.00mas xapaKTepuCTHKa 4 - -
xumudeckux 3meMentoB Vila
rpymmsl. ['ajgoreHsl.

4.001mas xapaKTepucTHKa 5 - -
XUMHYECKUX d1eMeHTOB Vla
rpymmbsl. Cepa ¥ ee COCTMHCHHUS.

5.00m1as XxapakTepucTUKa 7 - 1 [paktnueckas padota Nel0 «[loxyueHne aMMuaka u U3y4eHHE €T0 CBOWCTBY
XUMHYECKHX 3JIEMEHTOB Va
rpymmnsl. A3ort, hocdop 1 ux
COEMHEHHUSI.

6.001mast xapaKTepuCTHKa 8 1 2 IMpaxTnyaeckas pabota Nell «[loydeHue yriieKHCIoro ra3a H H3ydeHHe ero CBOHCTB)
XUMHYECKHX dyieMeHToB |Va IMpaxTnueckas pabota Nel2 «Pemenne SKCiepuMEeHTaIBHBIX 33134 [0 TeMe

rpyHnsl. YTiaepos, KpeMHHH U UX «Hemetamnst IV-VII rpynn 1 ux coenuaeHnim»

COEIMHEHMS. KontponpHas pabora Ne7 «HemeTamisi»

Paznen «[lepBoHayaspHbIe XMMUYECKHE TOHATHS 00 OPraHHYECKHX BeMecTBax», 104

7. IlepBoHayaIbHBIE XUMHUECKUE 10 - -
MOHATHSI 00 OPraHUIECKUX
BEILECTBAX

Paznen «O600menne Matepuana mo Kypey «Heopranuueckast XuMusi», 44

13. Xumus 1 oKpyx)aromas cpeaa. 1 - -

14. O6GobuIeHre MaTepuaa 1o 3 1 - KonTponbsHas pabora Ne9 «rorosas pabora 3a Kypc HEOPraHHIECKOH XUMHI)
Kypcy «Heopranudeckass XUMHsI»

Bcero 136 u
8 KJIACC

(2 4 B HEHEMIO, BCETO 68 u)

IIpumepHbIe TEMBI,
pacKpbIBalOIIUe JAHHBIH
pa3aes nporpaMmsl, OcHoBHOe coep:kaHue

H KOJIMY€eCTBO YaCOB,
OTBOJMMOE HAa UX U3yUeHHe

OcHoOBHBIE BH/bI 1eATeJIbHOCTH
olyyaromuxcst

Pazzien 1.TlepBonauannubie xumuueckue nousitusi (14 u)
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Tema 1. Xumuss — BakHasi
00J1aCTh €CTECTBO3HAHUS H
MPAKTHYECKOIl 1esITeIbHOCTH
Yel0BeKa

(4

*Xumust B cucteMe Hayk. PoJib XUMHU B )KU3HU YeEIOBEKa. ™
Tena u BemecTBa. du3nueckue cBoicTBa BeulecTB. [IpaBuna
Oe3omacHOrO OOpalieHus ¢ BemecTBaMH U J1a0OpaTOPHBIM

obopynoBanueMm. YwmcThie BemectBa U cMmecH. CrocoObI

paznmeneHus cmeceil. *IloHATHe O Merogax NO3HAaHUI B
XUMHUH.*

JlemoHCcTpanuu

1. JlaGoparopHOe 000pyROBaHHE.

2. Paznuanble BUBI XUMIYecKkol ocyasl. 3. OOpa3uel
BELIECTB.

4. CriocoOsI pazfeneHus cMecelt (hunpTpoBaHue,
BBINTAPUBAHKE, TUCTIIULILUA, XpoMarorpadus).
JlaGopaTopHble H NPaKTHYECKHE PAdOTHI

JlaGopaTopHBIC OTBITHI:

Ormmcanne (GU3NYECKHX CBOICTB BEIIECTB.

Paznenenne cMecH ¢ MOMOIIBIO MarHATA.

IIpakTrueckue pabOTHL:

Ne 1. JIaboparopHoe 000pyIOBaHUE U IPUEMBI OOPAIICHHS C
HHUM

Ne 2. Ouncrka 3arps3HEHHOH TOBAPEHHON COJIU

PackpbIBaTh CMBICI U3y4aeMBbIX MOHATHUH ¢ IOMOIIBIO I1E1arora.

PackpbIBaTh posib XMMUM B IIPUPOJIE U )KU3HU YEIIOBEKA, €€ CBA3b C IPYTUMU HAyKaMH.

Pa3nmiuath 4ucThIE BeleCTBA U CMECH; OHOPOJHBIC U HEOJHOPOIHBIE CMECH;

Paznuuaths Gusnuecknue U XUMHYECKHE SIBICHHUS C OTIOPOI Ha OMPEeIENeHNs.

Onpenenars MPU3HAKKA XUMHUYECKUX PEAKIUI U YCIOBHS UX MPOTEKAHUS.

CreoBaTh IpaBUIaM MOJIB30BaHUS XMMHUYECKOU MTOCY0H U 7a00paTOpHBIM 000pyIOBaHHUEM, a TAKKE
IpaBHUIaM 00pAIEHHUsI ¢ XUMUYECKHIMH BEIlle-CTBAMU B COOTBETCTBUH C HHCTPYKIHAMH IO
BBITIOJTHEHUIO IPAaKTUUECKUX paboT 110]] KOHTPOJIEM Iejarora.

[TnannpoBaTh ¥ NPOBOJUTH XUMHUYECKUH 3KCIEPHMEHT I10 H3YUCHHUIO U OTIMCAHUIO (PH3NIECKHX
CBOICTB BEIECTB, CIIOCOOOB pa3JeIeHHsI CMeceil BEIeCTB MO PYKOBOACTBOM ITI€arora ¢
o0CyKIeHneM ITaHa PaboTHL

Hcnionb30BaTh MpH BEIMOIHEHNH y4e0-HbIX 3a1aHUI U B IPOLIECCE UCCIIEN0BATENbCKOM NS TeTbHOCTH
HAyYHO-IIOMYISIPHYIO IUTEPATyPy XUMHIECKOTO COAEPKAHHS, CIPABOYHBIE MaTEPHAIIBI, PECYPCHI
WuTtepHeTa nox pyKoBOACTBOM I€Arora.

BricTpanBath pa3BEépHyThIE MICHMEHHBIE U YCTHBIE OTBETHI C OIIOPOH HA HH(OPMAIHIO U3 yIeOHUKA U
CIPaBOYHBIX MaTepPHaJIOB, IPaMOTHO MCIIOJIb30BaTh U3yUECHHBIN IOHATUHHBIN annapaT Kypca XUMUH

Tema 2. BemecTBa
M XUMHYeCKHEe peaKkiuu
(79)

ATOMBI M MOJIEKYJIb. XWUMHYECKHE DJIEMEHTBHI. 3HaKH
(CHUMBOJIBI) XUMHYECKHX 3JIEMEHTOB. OTHOCHTENIbHAS aTOMHAsI
Macca. [Ipocteie W ClOXKHBIE  BellecTBa.  ATOMHO-
MOJIEKYJISIPHOE YUEHUE.

Xumuyeckas ¢popmyna. BaleHTHOCTh aTOMOB XUMHYECCKUX
BEIIEeCTB. *

J0JI

JJICMECHTOB. *3aK0H IOCTOAHCTBA  COCTaBa

OTHOCHUTENbHAS MOJICKYJIdpHass Macca. Maccosas

XUMHYECCKOI'0 2JICMCHTA B COC/IUHCHUMU.

Duznveckue ¢W XUMUYECKHUE SBJICHUSA. XUMHYECKas

pe€akuusa u eé MpU3HaKU. YpaBHeHm{ XUMHUYCCKUX peakum‘?l.

3akoH COXpaHCHHA MacChbl BECUIECTB Tumel  XUMHYECKHX

peaxiuii (COeAMHEHHE, Pa3I0oKEHUE, 3aMelleHIE, OOMEH).
*M. B. JIoMOHOCOB — YU&HBII- HIMKIOIEIHCT. *

JdeMoHcTpauun

dusnyeckue IBICHUS (pacTHpaHUe caxapa B CTYIIKE, KUIICHHE
Y KOHJICHCAIUS BOJIBI U T. 11.).

XuMpnaeckune sBIeHNs (TOpeHUE CBEUH, PA3I0KeHUE caxapa,
B3aMMO/ICHCTBUE CEPHOM KHUCIIOTHI C XJIOPHIOM Oapus,
paznoxxenne ruapokcuaa meau(1l), B3anmoneiictere xemnesa ¢
cepoid, B3anMOJIeHCTBIE jKene3a ¢ pactBopoM cosr meau(1l)).

[TpuMeHSTH eCTeCTBEHHO-HAYYHBIE METOIBI IO3HAHUS (B TOM YHCIIe HaOIIOIeHNE, MOICTUPOBAHHE,
SKCIIEPUMEHT) ¥ OCHOBHEIE OIIEPAIIMU MBICIUTEILHOH ASSITEILHOCTH (CpaBHEHHE, KIACCH(UKAIIHS)
JUISL U3y4EHHS BELIECTB M XUMHYIECKHX PEAKIMI C OMIOpOl Ha alrOpUTM WM CXEMBL.

PackppIBaTh CMBICT H3y9aeMbIX TOHITHH 1 3aKOHOB 1 IPUMEHSTh 3TH HOHATHS TP ONICAaHUH
CBOMCTB BEIECTB U MX MPEBPAILEHUH ¢ OTOPOil Ha TUIaH U KIIIOYEBBIE CIIOBA.

Paznmmdats (usnueckne 1 XMMIIECKHe SIBICHHS, OOBSICHATD MX CYIIHOCTB C TOUKH 3PEHHS aTOMHO-
MOJIEKYJISIPHOTO YUCHHS C OTIOPOH Ha OIPEeIETICHNUS 1 CXEMBL.

Onpenensats MPU3HAKA XMMHYECKUX PEAKIHMH, YCIOBUS HX IPOTEKAHMSI.

OOBSICHATB CYIIHOCTb (PM3NYECKUX ¥ XUMHUYECKHX SIBICHHUH C TOUKH 3PEHHsI aTOMHO-MOJIEKYJIIPHOTO
YUYEHUS C HCTIOJIb30BAaHUEM BHU3YyaIbHOM OMOPBIL.

KrnaccuguupoBats XMMHYECKHE peakny (110 YHCIY M COCTaBY PEarupyroIiX U 00pa3yomuXxcst
BEIIECTB) C OTIOPOH Ha CXEMBI.

CocraBisath GopMyIibl OMHAPHBIX BEMIECTB MO BAJICHTHOCTH U OMPEAEIATH BAJICHTHOCTD 1O (hOpMyIam
BEIIECTB C ONIOPOil HA aTOPUTM YUEOHBIX JEHCTBHIA.

PaccTaBaaTh K03 GHUIIEHTH B ypaBHSHNSIX XUMIUECKUX PEAKIHH C OMOPOH Ha alrOPUTM ydeOHBIX
JICHCTBHH.

CrietoBaTh NpaBHiIaM TOJIb30BaHUS XUMHYECKOH TOCYI0H U 1a00paTOpHBIM 000PYIOBAHHUEM, a TAKKE
npaBujiaM 06pal.l.leHl/Iﬂ C BEIIECTBAMU B COOTBETCTBUHU ¢ MHCTPYKIUAMU I10 BBITIOJTHEHUIO
na60paT0prlx XUMHUYCCKUX OIBITOB IIOJ KOHTPOJIEM I€aarora.

Hcrionp30BaTh IpH BRIIOJIHEHHH YI€OHBIX 3aJaHHH U B IIPOLIECCE HCCIEeI0BATEIbCKON
JeATeIbHOCTH HAyTHO-TIOMYJSIPHYIO JINTEPATypy XUMHIIECKOTO COAEPIKAHUsI, CIIPa-BOY-HbIE
Matepuaibl, pecypchl FIHTep-HeTa 1o/ pyKOBOACTBOM MEJarora.
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OTBIT, MIUTIOCTPUPYIOMNIT 3aKOH COXPaHEHHUS] MacChl.

JlaGopaTopHble H NPaKTHYECKHE PA0OTHI
JlaGopaTopHEIE OTIBITHI:

IIpumeps! pu3ndeckux sBICHNH (TIaBICHNE BOCKA, TassHHIE
JIB/A).

IIpumeps XuMHYECKHX SBICHUH (POKaIMBaHIE METHON
MIPOBOJIOKH, B3aUMOAEHCTBHE MeJa C KUCIOTOH).

Mopenu aTOMOB U MOJIEKYIL.

IIpaxtudeckas padora Ne3. [IpusHaku npoTeKaHus
XUMHUYECKUX PEAKIMH.

Bbiuucnenusn

— OTHOCUTEJILHOM MOJIEKYJISIPHON MacChl BEIIECTB;

— MacCcOBOM JAOJIM XUMHUYECKOTO dJIEMEHTa 10 (opmyie
COEIMHECHHUS

BI)ICTpaI/IBaTL pa3BépHyTLIe NMUCbMEHHBIC U YCTHBIC OTBETEI C Ol'[OpOfI Ha I/IH(bOpMaL[I/I}O us3 y‘le6HI/IKa u
CIIPaBOYHBIX MaTE€PHUAJIOB, 'PaAaMOTHO UCIIOJIL30BaTh H3yquHBIfI MMOHSITHHHBIN anmapar Kypca XuMHUuu

Tema 3. KosuuecTBeHHbIE
oTHOLIEeHHs1 B Xumuu (34)

KommyectBo BemectBa. Momb. MomsipHass Mmacca.  3akoH
ABorazpo. MossapHsiii 00sEM ra3oB. PacyeTsl Mo XUMHYIECKOH
thopmyme. Pacuersl MaccoBOW JOJIM XMMUYECKOTO BJIEMEHTa B
COEZIMHEHNH, KOJIMYECTBA BEILIECTBA, MOJSIPHOIN Macchl. Pacuérsl
M0 XUMUYECKUM YPaBHEHHSM.

JlemoHcTpanus:

- 00pas31B! BEIIECTB KOIMIECTBOM OJHH MOJIb

Boruucnenust:

-pacdeT 1o GopMyIie U II0 XUMHIECKOMY YpaBHEHHIO

PacKkpbIBaTh CMBICI H3Y4aeMbIX TIOHSTHI U IPUMEHSTH 3TH HOHATHS, @ TAKKe H3YYCHHBIC 3aKOHBI U
TEOPUH [UIS PEIICHMsI PACUETHBIX 3a]a4 C MOMOIIBIO MEIArora.

BBIUHCIATE MOJSIPHYIO Maccy BEIECTB; KOJIMYECTBO BEIIECTBA, 00BEM ra3a, MacCy BEILECTBa C
oropoii Ha obpaser, Ha GOPMyIIBI;

ITpoBOANTE PACUYETHI O YPABHECHUSIM XUMHUUYCCKUX PEAKIHi C OMOpoil Ha 00pasell, AlrOpUTM yUeOHbBIX
JeicTBHIl: KoInuecTBa, 00bEMa, MacChl BEIIIECTBA [0 U3BECTHOMY KOJIHYECTBY, 00BEMY, Macce
PEareHTOB MK IPOIYKTOB PEaKIIHH.

BsicTpanBarh pa3BEpHyTHIE MMCHMEHHBIC H YCTHBIE OTBETHI C OMOPOi HAa HHGOPMAIIHIO U3 YIeOHHKA 1
CIIPaBOYHBIX MAaTEPUANOB, IPAMOTHO HCIIOJIB30BATh M3yUCHHBIN MOHATHHHBIN anmapar Kypca XUMHH C
TIOMOIIIBIO TIe/[arora.

Pa3nen 3. [lepnoanyecknii 3axon u Ilepuonnyeckas: cucreMa xumuieckux iemenToB /. . Menaeneesa.
Crtpoenne aToMOB. XUMHYECKasH CBsI3b. OKHCINTEIHLHO-BOCCTAHOBHTEIbHBIE peakiuu (15 1)

Tema 4. CTpoenue aToma.
Ilepuoauyeckuii 3aKoH U
Ilepuoauueckasi cucrema
XHMHYeCKUX 3JIEMEHTOB
J. U. Menaeneesa. (7 1)

HepBLIe TIOIIBITKH KJ'IaCCPI(l)I/IKaL[I/II/I XUMHYCCKUX

snemMeHToB. [loHsATHE O rpynmnax CXOAHbIX JJIEMEHTOB
(U.ICJ'IO'-IHLIC U IICJIOYHO3EMCEIIbHBIC MCTAJJIbl, TaJIOI'CHBI,

MHEpTHBIE  Tas3bl).  *DJEMEHTbl, KOTOpble  00pasyioT
aM(OTEepHBIC OKCHIBI U THUAPOKCHIBL *

[lepronnyecknii  3aKoH. [lepuonnueckass  cucrema
XUMHYECKUX 3JIEMEHTOB JI. 1. Menneneena.
Kopotkonepuoanas u *UIMHHOTIEpUOAHAS ™ (hopmsI

Ileproanyeckoii  CHCTEMBI XUMHMYECKHX 3jeMeHToB [l
U. Mengneneesa. Ilepuoasl u rpynmel. Pusnueckuil cMbIC

PackpbIBaTh CMBICIT IEPUOJMIECKOTO 3aKOHA MO PYKOBOJCTBOM II€/Iarora.

[ToHnMarts cyIiecTBOBaHHE NMEPHOINUECKON 3aBUCHMOCTH CBOWCTB XUMHUUECKUX 3JIEMEHTOB
(M3MeHeHne paJycoB aTOMOB M 3JIEKTPOOTPUIATEIIEHOCTH) U X COSIHMHEHUI OT MOJI0XKEeHNUS B
HEePHOIMYECKON CUCTEME M CTPOCHHS aTOMa C UCIIOJIb30BAHMEM CXEM U TaOJIHII.

YcTraHaBIUBATh CBSI3b MEXKY ITOJIOKEHHEM DJIEMEHTA B IEPUOMYECKOI CHCTEME U CTPOCHUEM €T0
aToma (CocTaB | 3apsi sA/1pa, 00IIee YUCIIO JIEKTPOHOB U pacipeieiIeHUe UX 0 3JeKTPOHHBIM
CJIOSIM) TI0 00pasiry.

[IporHo3upoBaTh XapakTep U3MEHEHHS CBOHCTB AJIEMEHTOB M UX COSAWHEHUIT [0 TPYIaM 1
nepuoaam [lepronuueckoil CHCTEMBI C TOMOIIBIO MeJarora.

XapaKTemeBaTb XUMHUYECKUE JIEMEHTBI IEPBBIX Tpéx NEPHUOAO0B, KaJlusd, KaJIblUA 110 UX
nonoxxeHuro B Ilepuoanueckoii cucreme [I. . Menneneesa.

CrietoBaTh npaBuiaM 6e30macHOi paboThl B 1a00PaTOPHH MPH HCIIOJIB30BAHUN XUMHUYECKO MOCY/IbI
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HOPSAIKOBOTO HOMEPa, HOMEPOB NEPHOJIA U TPYIIIBI HIEMEHTA.
Crpoenne atomoB. CocTaB aTOMHbBIX saep. *M3oromsL™
OnexktpoHbl. CTpoeHHE 3JEKTPOHHBIX 000J0YEeK aTOMOB
nepBbIx 20 XMMHYECKUX 31eMeHToB Ileproaudeckoil cucteMsl
. . MenneneeBa. XapakTepuCTUKa XUMHUECKOTO 3JIEMEHTa
no ero mnojoxenuto B Ilepuoauueckoir cucreme /. U.
Menneneesa.
*3aKOHOMEPHOCTH HM3MEHEHUS panuyca aTOMOB
XUMHYECKUX 3JIEMEHTOB, METAJUIMUECKUX U HEMETATITMIECKHX
CBOMCTB IO TpymnmnaM u nepuojaam. 3Hadenue [lepuoamueckoro
3akoHa M [lepmoanYecKoil CHCTEMBI XMMHUYECKHUX 3JIEMEHTOB
Uil pa3BuTusi Hayku W mnpaktukud. . U. MenneneeB —
YU€HBIHI U TpaKIaHuH.*
JlemoHcTpanuu
Koporkonepruognas v JMuHHONIEPHOIHAS (OPMBI
Ileproauueckoil cucTeMbl XUMHYECKUX 3JIEMEHTOB
. U. Menneneena.

O3zHakoMIIeHHE ¢ 00pa3aMi METAIOB M HEMETAILJIOB.

JlaGopaTopHble M NPaKTHYECKHE PA0OTHI
JlaGopaTopHblIii OTBIT:

Bzaumopeiicteue THAPOKCHJa HUHKA C paCTBOpaMu KUCJIOT

U 000pyI0BaHHUS 110]] KOHTPOJIEM Iearora.

BricTpauBaTh pa3BEPHYTHIC TUCHMEHHBIC U YCTHBIE OTBETHI C OIOPOil Ha MHGOPMALHIO U3 y4eOHHKa U
CMPaBOYHBIX MATEPHANIOB, TPAMOTHO HCIOJIB30BaTh H3YUEHHBII MOHATHHHBIHA anmapar Kypca XUMUH
MOCIIE CTPYKTYPHPOBAHUS MaTepHana ¢ HCHONIb30BaHUEM KIIUIIE.

Vcrionp30BaTh MpH BEITIOIHEHUH YI€OHBIX 3aJaHUH TEKCTHI ydeOHNKa OCIIe CTPYKTYPHPOBaHHUS
MarepHana, cipaBoyHble Matepuais! ([lepnoandeckyro cucteMy XUMHUIecknx siaementos J1. V.
MenpzeneeBa, TaOJIUIy PACTBOPHUMOCTH KHCIIOT, OCHOBAHHUH M COJIEH B BOJIE, DIEKTPOXUMUIECKHN
PS HaNpsKCHUN METaJlIoB).

Hcnonp30BaThk IpH BEITOJHEHUH yYEOHBIX 3aaHUI U B IPOIIECCE UCCIIEI0BATEIBCKOM
JEeATEIbHOCTH HayIHO-TIONYIISIPHYIO IUTEPATypy XMMHUUECKOTO COIEpIKaHUs, CTIPABOYHbIE
MaTepHansl, pecypchl IHTepHETa MO PyKOBOACTBOM II€larora

U IeNnoYei
Tema 5. CTpoeHue BelecTs. Xumpdeckas — cBash.  KopameHTHas — (monspHas — H PackpbiBaTh CMBICI N3y4aeMBbIX MOHATHUI 1O/ PYKOBOJCTBOM Iejiarora.
XuMuYecKasi CBA3b. HEemoMApHAA) CBA3b.  *DIEKTPOOTPUIATENHHOCT:  ATOMOB Onpenenars BUJ XUMAYECKOH CBSI3U B COCMHEHHUH C UCTIOIB30BAHUEM CXEM.
OKHNCINTENBHO- * * Onpenensrts CTENeHb OKUCICHUS XUMHYECKOTO 3JIEMEHTA 1Mo (JOpMYIIe ero COCANHECHUS ¢
XAMHYIECKHX 3JIEMEHTOB. Honnas CBSI3b. Tunsr

BOCCTAHOBHUTEC/IbHBIC PEAKIIMH

81)

KPHUCTAINTMYECKAX PEIIeTOK. ™
Crenenp oxucieHns. OKHCIHUTENLHO-BOCCTAHOBHTEILHBIE
OKHCIICHHSI ¥  BOCCTaHOBJICHHSI.

peakuuu.  IIponeccsr

OKHCIIUTETH U BOCCTAHOBHUTEIIH.

JdeMoHcTpauun
OKHCINTENFHO-BOCCTAaHOBHUTEIIBHBIE PEAKIUN: TOPEHNE,
peaKuuy pa3ioKeHUs, COSIUHEHNS

HCII0JIb30BAHUEM AJITOPUTMA.
Ormnpenensrs 3JIeMEHT (BEIIECTBO) — OKHCIUTENb U IEMEHT (BEIECTBO) — BOCCTAHOBUTENb.
OOBSICHSATB CYIIHOCTB MPOIIECCOB OKHUCIICHUS U BOCCTAaHOBIICHUSL.

CoCTaBIATH NMEKTPOHHBIN OaNaHC ¢ yIETOM YHCIIa OTAAHHBIX M MPUHATHIX IEKTPOHOB.
CocTaBIATh ypaBHEHHE OKUCIUTEIbHO-BOCCTAHOBUTENHHOM PEeaKIUy MO adropuTMy pasdopa

OKHCITUTEIILHO-BOCCTAHOBUTEIBHON PEaKIHN.

Hcrionp30BatTh MpH BEIMOIHEHUH YI€OHBIX 3aJaHUH TEKCTHI ydeOHNKA OCIIe CTPYKTYPHPOBAHHUS

MaTepHaia, ClipaBOYHbIe MaTepHaIIb! (IEPHOUIECKYI0 CHCTEMY XUMHIECKHX deMeHToB J1. 1.
MenzeneeBa, TaONUIly paCTBOPUMOCTH KUCIIOT, OCHOBAHUM U COJICH B BOJE, SIEKTPOXUMHUYECKUN Pl
HaINpsDKCHUH METaJlIoB)

Pa3znen 2. BaxkHeiiniue npeacTaBuTe 1M HEOPraHUYecKux Beuiects (35 1)
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Tema 6. Kuciiopoa. Bonopon.
(14u4)

Bo3nyx — cmech razos. CocraB Bo3myxa. Kucmopog —
3MeMeHT U npoctoe BemecTBo. O30H. Haxoxaenune kucnopoaa
B mpupoje, Gpu3ndeckue M XMMHUYECKHE cBoiicTBa. Peakuuu
TOPEHHsI MPOCTHIX U CIOXKHBIX BemiecTB. *TermnoBoil addext
XHUMUYECKOW peakuuu.* DK30- U 3HIOTEPMHUYECCKUE PEaKIHH,
*repMoxuMuYeckue ypaBHeHus.* [loHatme 00 oOkcupax.
Crioco0Obl  MONTyYeHUst

KHACIOpoJa B JabopaTopuu U

KpPyTroBOpOT
KUCIIOpoJa B Ipupoze. TOIIHBO: yrois U MeTaH. 3arpsa3HEHUe

MPOMBIIIJICHHOCTHU. IIPUMEHEHUE KHUCI0pOoAa.

BO3[yXa, YCWICHHE MapHUKOBOro 3¢dekra, pa3pylieHue
030HOBOTO CJIOS.

Bonopon — snemeHnT u mpocroe BeuiectBo. HaxoxneHue
BOZIOpPOZia B HpHpoJe, (pu3Myeckne U XUMHYECKUE CBOWCTBA
(Ha mpuMepe B3aHMMOJCHCTBHSA C HEMETAUIAMH M OKCHUIAMH
METaJIOB), MPUMEHEHUE, *crocoObl nomydenus.* [lonsarue o
kucnorax KucioTs! u coi.

JdemMoHcTpauun

BsanmoneiictBre ¢pochopa, cepsl u KeJe3a ¢ KHCIOPOIOM
(BO3MOYKHO MCIOJIB30BAHUE BUICOOIIBITOB).

OmnpeneneHne coepKaHus KNUCIOpoIa B BO3IyXeE.
OmBITH, JEMOHCTPUPYIOIIIE YCIOBUS BOSHUKHOBEHHS 1
TpEeKpaIIeHus TOPSHNUsL.

JlaGopaTopHble U MPaKTHYeCKHe PadoThI

JlaGopaTopHblii OMBIT:

O3zHakoMIIeHHE ¢ 00pa3aMu OKCHIIOB.

IIpakTraeckas pabora:

Ne 4. TlonydeHne KUCTIOPOAA, H3YIEHHUE €TO CBOHCTB.
IIpaktuaeckas pabora Ne5. [Tonmydenue Bomopoaa U n3ydeHne

€ro CBOMCTB.
Borunciaenus

— MOJTeKyJTS[pHOﬁ MacCcChbl KUCJIOpOJa U 030Ha HAa OCHOBaHUH
aTOMHOM MacChl XMMHUYECKOTO 3JICMCHTA

PackppIBaTh CMBICT H3y4aeMbIX MOHITUH U IPUMEHATH 3TU MOHSATHUS IIPU ONUCAHUU CBOMCTB BEIIECTB
U X TIPEBPAILEHUH C HCTIOIb30BAHUEM OTOPHBIX CIIOB U KJIHIIIE.

XapaxTepu30BaTh (OMHCBIBATE)C ONOPOLU HA NAAH, CXEMY, KPAMKYIO 3aNuch
COCTaB BO3/lyXa, pU3M4YecKrue U XU-MHYECKUE CBOMCTBA KUCIOPOAA, CIIOCOOBI €ro MOTy4YeHHs,
[IPUMEHEHHE U 3Ha4CHUE B IIPUPOJIC U )KU3HU YEIIOBEKA.

CpaBHMBATh peaKIUy TOPEHHs K MEAJICHHOTO OKUCIICHHS C IPeIBAPHTEIHLHBIM 00CYKISHHEM
napaMeTpoB CPABHEHHUSI.

Cob6upats IprOOPEI AT MOTyIeHHs KHCIOPOAa (BBHITECHEHHEM BOIBI U BO3LyXa).

Pacnio3HaBaTh ONBITHEIM ITyTEM KHCIOPOJ MO KOHTPOJIEM IIe1arora.

Hcnonb30BaTh XUMHIECKYIO CHMBOJIMKY AJISI COCTABICHUS (YOPMYJT BELIECTB, MOJIEKYIISIPHBIX
YPaBHEHUI XMMHUECKUX PEAKIUM ¢ yJaCTHEM KHUCIOPOAA.

OOBSICHATB CYIMIHOCTb 3KOJOTHYECKUX MPOOIIEM, CBSI3aHHBIX C 3arpsI3HEHHEM BO3/IyXa.

CrnienoBath npaBmiIaM 0e301acHoi paboThI B 1a00paTOPUH TIPU UCTIONB30BAHIN XUMUUECKON OCY Il 1
000pynoBaHHs O] KOHTPOJIEM IIE/Iarora, a Takke MpaBriIaM 0OpalleHus ¢ TOPIOYHMH BEIeCTBAMU
B OBITY.

[TnaHnpoBaTh ¥ OCYIIECTBIISAT Ha IPAKTUKE XUMUYECKHE SKCIIEPUMEHTEI, TIPOBOANTE HAOTIOCHHYS,
JIeTIaTh BBIBOJBI IO PE3YNIbTaTaM KCIIEPU-MEHTa MO PyKOBOACTBOM II€arora.

Y4acTBOBaTh B COBMECTHOI paboTe B rpymie.
Hcnonb30Bath IpH BHIIOIHEHWH YUEOHBIX 3aJaHUH U B MIPOIECCE UCCIEI0BATENBCKON
JEeATeIbHOCTH HayIHO-TIONYIISIPHYIO INTEPATypy XMMHUUECKOTO COEP KaHMUs, CIIPABOYHBIE
Matepuaisl, pecypcbl MHTepHeTa 0J] pyKOBOACTBOM IE€Aarora.

BeicTpanBath pa3BEpHYTHIC INCEMEHHBIE U YCTHBIE OTBETHI C OIIOPOH Ha HH(OpMAIHIO U3 yueOHUKa 1
CIPaBOYHBIX MaTe-
pHAJIOB C OIIOPOH Ha IJIaH, IPaMOTHO UCIHOJIB30BaTh N3YUEHHBII NOHATUIHBIN amnapar Kypca XUMHU

Tema 7. Boga. PacTBOpBbI.
IMousiTHe 00 OCHOBAHUSAX

(59

Bona. Ee cocraB. Crpoenne. Monekynsl. *®uszndeckue

cBoiicTBa Boabl. Boma kak pactBopurtenn.*  PacTBOpbI
*TlonaTe o pacTBOpUMOCTH BemiecTB B Boge. Ilonsatue o
HACBIIEHHBIX M HEHACBIIIEHHBIX PacTBOpax.™ MaccoBas 10

BEIlECTBAa B pacTBOpe. Pacuer MaccoBOM J0JM BEIIECTBA B

PackpbIBaTh CMBICT U3Y4aeMbIX MOHATUH U IPUMEHATH 3TU HOHATHS NPH ONMCAHUH CBOWCTB BEIECTB
U VX TIPEBPAIIEHUH C TOMOIIBIO MeIarora.

XapaxTepu30oBaTh (pU3NUECKUE M XUMUIECKHE CBOHCTBA BOJIBI, €€ POJIb KaK paCTBOPUTEIS B
HPUPOJHBIX IPOIIECCaX C OMOPOIl Ha IIJIaH U CXEMy.

CoCTaBIATh ypaBHEHHS XUMUYECKHUX PEAKIUH C yIaCTHEM BOIBI C OTIOPOIl Ha CXEMYy.

OOBSICHATB CYIIHOCTH 3KOJOTHYECKUX TPOOIIEM, CBSI3aHHBIX C 3arpsI3HEHHEM IPHPOAHBIX BOJI,
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pacTBOpe (IIPOIeHTHAsT KOHIIEHTPAIINS ).
*XUMHUeCKHEe CBOWCTBAa BOJBI (Pa3ioKEHHE, PEaKIHu C
HaTpHeM, OKCHIOM Kaiblus, okcuaoM cepbllV [lonstue o0

OCHOBAHMUSIX. Poib pacTBOpOB B HNpUPOAE U B KHU3HU

YCJIOBCKA. prFOBOpOT BOJBI B an/Ipoz[e.* 3an5{3HeHI/Ie

IMPpUPOAHBIX BOA. OXpaHa 1 OYUCTKA NPUPOAHBIX BOI.

JlemoHCcTpanuu

DJIeKTpONN3 BOABL; CHHTE3 BOJBI; B3aHMOICHCTBHE BOJIBI C
Mmetayutamu (Na, Ca) (BO3MOYKHO HCHOIB30BaHHE
BHUJICOMATEPHAIIOB).

PacTBopeHHe BeleCcTB ¢ Pa3INYHON PACTBOPUMOCTBIO.
HccnenoBanue pacTBOpOB KUCIOT U IIEN0YEH € TOMOIIBIO
WHJUKaTOPOB.

JlaGopaTopHble H NPaKTHYECKHE PAGOTHI

Ipaxmuueckas paboma:

Ne 6. [IpuroToBieHHe pacTBOPOB C ONPEACIEHHON MacCOBOI
Joneil pacTBOPEHHOTO BELIECTBA.

CrIIocoOBI OYMCTKH BOJIBI OT IIPHMECEH, MEpHI IT0 OXPaHe BOJ[ OT 3arps3HEHUsS [OCIe
HpeIBapUTEIHLHOTO CTPYKTYPUPOBAaHHS MaTepHaa.

[TnaHnpoBaTh ¥ OCYIIECTBIAT Ha IPAKTUKE XUMUYECKHE SKCIIEPUMEHTEI, IPOBOANTE HAOTIOICHHYS,
JIeTIaTh BEI-
BOJIBI 110 PE3yJIbTaTaM SKCIEPUMEHTA I10]] KOHTPOJIEM NeAarora, ¢ HCIOIb30BaHUEM KIIHIIIE.

CrnenoBaTh npaBuiiaM Oe30macHoi paboThI B 1a00OPAaTOPUH MPH UCTIONB30BAHIUH XUMHUYECKOH MOCYIBI
U 000py/IOBaHYS 110]] KOHTPOJIEM IIe/1arora.

ITpOBOANTH BEIYUCIICHUS C IPUMEHEHHEM MOHATHS «MacCoBasi JOJIS BELIECTBA B PACTBOPE» C OMOPOit
Ha (OPMYIIBL

Vcnionp30BaTh IpH BEIOTHEHHH YUeOHBIX 3aIaHAN 1 B IIPOLIECCE HCCIIEN0BATEIbCKON A TEIbHOCTH
HayYHO-TIONYJIIPHYIO JIUTEPaTypy XUMUIECKOTO COJIep)KaHMs, CIIPAaBOYHBIE MaTepHAIIBI, PECYPCHI
MHTepHeTa o1 pyKOBOACTBOM HEearora.

BeicTpanBaTh pa3BEPHYTHIC TUCHMEHHBIC U YCTHBIC OTBETHI C ONIOPOI Ha MHPOPMALUIO U3 YueOHUKA
U CIIPaBOYHBIX MAaTEPHANIOB, PAMOTHO HCIIOJIb30BATh H3y4YEHHbIH TOHATUHHBIN anmapaT Kypca
XHMUH TI0CIIE NPEBAPUTEIBHOTO CTPYKTYPUPOBAHUS MaTepHaa.

Tema 8. DyieKkTpoIuTHYECKAS
aucconuanusa. XuMmuuecKue
Peakuu B pacTBOpax

(54)

Teopust 3JIEKTPOJIUTHUECKOM JIUCCOLTUALINH.
ONeKTponuTHYecKass ~ AUCCONHANMA.  OJEKTPOIUTHl |
HERJIEKTPOJIUTHI. Karuonsti, AQHUOHBI. *MexaHn3m

JCCOIMANNK BEIIECTB C PAa3IHMYHBIMH BHAAMH XHMHYIECKOH
cBsi3u. [lorarue ocrenenn aucconmanyu.* CHlbHBIE U cla0bble
SJIEKTPOJIUTEL.

Peakiin moHHOTO OOMEHA. Y CIIOBHS MPOTEKAHHUS PEaKIUA
HMOHHOTO 0OMeHa 10 KoHIa. [TosHbIe 1 COKpaIEHHbIE HOHHBIE
YpaBHEHUS XuMHYecKHue  CBOMCTBa

peaxuwuii. KHCIIOT,

OCHOBaHWI W CcOJed B CBeT€ NpEACTaBICHHH 00
SNEKTPOIUTUIECKOH Iucconanui. KadecTBeHHBIE peakInu
Ha KaTHOHBI M aHWOHBI: HOHBI XJIOPUA-, OpOMHI-, HOIUI-,

¢docdat-

MarHus,

cynbdar-, kapOOHAT-,  CHIIMKAT-, AHUOHBI,

THAPOKCUI-HOHBI; KAaTHOHBI aMMOHHS,
xkemeza (2+) u (34),
HPHUCYTCTBYIOLIHE B BOJHBIX PacTBOPax.
JdeMoHcTpauun

OnexTprdeckast HPOBOJUMOCTE PaCTBOPOB BEIIIECTB;
JIBH)KCHHE HOHOB B DJIEKTPHYECKOM TI0JIE.

KaJbIIMs,

ATIOMUHUS, menn (2+), uwMHKa,

PackpbIBaTh CMBICT H3y4aeMbIX HOHITHH, a TAKXKE CMBICIT TEOPHH IEKTPOIUTHIECKOH AUCCOLUAIIIN
C OTIOpPOi Ha CXEMBI.

OOBSACHATH TPUYUHBI AIEKTPOTIPOBOI-

HOCTH BOJHBIX PACTBOPOB C TIOMOIIBIO TI€AATora.
CocTaBisTh ypaBHEHNS AUCCOLMALMH KHCIIOT, IET0Yel U COJIeH, MOHBIE U COKPAIIEHHBIE HOHHbIE
YpaBHEHHUS] XUMHYECKUX PEaKIMii HOHHOTO OOMeHa.

[TnaHnpoBaTh ¥ OCYIIECTBIIATH Ha PAKTUKE XUMUYECKHE SKCIIEPUMEHTHI, IIPOBOANTH HAOIIOICHYS,
JIeTIaTh BBIBOJIBI [0 Pe3YJIbTaTaM SKCIIEPUMEHTa MOCIIe MPEABAPUTENBHOM paboThL.

CrnenoBaTh nmpaBuiiaM 0e30MacHON pabOTHI B Ta0OPAaTOPHUH TIPH UCTIONB30BAHIUH XUMHUYECKOH MOCYIBI
1 000pyIOBaHMS 110]] KOHTPOJIEM IeJjarora.

[Tpon3BOAUTH BEMUCIECHUS IO XUMIYECKIM yPaBHEHHSM.

BricTpanBath pa3BEépHyTHIE MICHMEHHBIE U YCTHBIE OTBETHI C ONOPOH HA HH(OPMAIHIO U3 yIeOHUKA 1
CIPaBOYHBIX MAaTePHAIOB, IPAMOTHO MCIOJIB30BATh H3YUSHHBIH OHATHHHBIH anmapaTt Kypca XUMUH
1ocJie NpeBapuTeIbHOTO CTPYKTYPUPOBAHUS MaTepHana.

Vcnonp30BaTh NpH BHIMOJHEHUH Y4eOHBIX 3a1aHHUI 1 B MPOLIECCE UCCIIEI0BATENbCKOM e TeIbHOCTH
Hay4YHO-TIONYJIAPHYIO JIMTEPATYPY XUMHUYECKOTO COAEPKAHHUS, CIIPABOYHBIE MAaTEPHAILI, PECYPCHI
HHTepHeTa mocie KOHCYIbTallH C Mearorom
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ONBITH, WIUTIOCTPHUPYIOIINE IPU3HAKY IIPOTEKAHUS PEeaKIui
HMOHHOTO OOMEHa.

JlaGopaTopHble H NPAKTHYECKHE

padoTsl

JlaGopaTopHbIii OMBIT:

Peaxuuu noHHOrO 0OMEHa B pacTBOpPax 31E€KTPOIUTOB:
cynbdarta meau(Il) n ménoun, kapOoHaTa HATPUS U CONSTHOU
KHUCIIOTBI, PEaKIs HEUTpanu3auuu Mex Iy THIPOKCHIOM
KaJIUSI ¥ COJITHOHM KHCIIOTOH.

Boruncienus

— I10 YpaBHEHHSIM XUMHYECKHX PEaKIni

Tema 9. OcHOBHBIE KJIACCHI
HEOPraHuYecKux
coeMHEeHH

(11 9)

Krnaccudukanus HeopraHHYecKUX COCANHEHUH.

OKCHIBI: COCTaB, Kiaccupukanus (*oCHOBHBIE, KHCIIOTHBIE,
amQoTepHbIe, HecoJeoOpa3yroIue Ha IpUMepe OKCHIa
yriaepona Il v okcmaa asota I1*), HomeHknatypa *[lonyueHune™
1 XHMHUYECKHE CBOMCTBA OKCHIOB (B3aMMOJICHCTBHE C BOJIOM,
KUCJIOTaMH, IIEIIOYaMH).

OCHOBaHUS: COCTaB, KIacCUUKAIMS (IETOYH U
HepacTBOPHMBIE OCHOBaHU ), HOMEHKIIATypa, (U3NIYECKHe U
XUMHUYECKUE CBOHUCTBA (B3aMMO/ICHCTBUE C OKCHIIAMU
HEMETAJUIOB, KACIIOTAMH, COJIIMH ), *CIIOCOOBI MOTYYCHUS. ™
Kucnotsr: cocras, knaccudukariysi, HOMCHKIATypa,
(huzHUecKre U XMMUYECKHE CBOUCTBA (B3aMMOJICHCTBHE C
MeTaJJIaM{, OCHOBHBIMH OKCH/IaMH, OCHOBAaHHSIMH, COJISIMH Ha
MpUMepe COJISTHOM U CEPHOM KUCIIOT), *Croco0BI MoTydeHus. >
Psin akTHBHOCTH METAJUIOB.

Conu (cpeHKe): HOMEHKIIATypa, CHOCOOBI MOIyIeHNs,
B3aMMO/ICHCTBHE COJIeH C MeTaJulaMHt, KUCIIOTaMH, LeJI04aMu
U COJISIMH.

T'eneTnyeckas CBSI3b MEXIY KIACCAMH HEOPTaHHYECKHUX
coenuHenni. ['enerndeckue psnel. [lorstue 06 *amdoTepHBIX
THIPOKCHIAaX (Ha MpUMepe IUHKA U ATFOMHHUS ): XUMUYECKHE
CBOMCTBA B3aMMO/IEUCTBUE C KUCIOTAaMH U IIEJI0YaMH,
pasioKeHne Py HarpeBaHuu. >

JleMoHCcTpanuu

OO0pa3ibl HEOPraHUYECKUX BEIICCTB PA3JIMYHBIX KIJIACCOB.
B3aumonecTBre pacTBOpa CEPHOM KHCIOTHI C OKCHIOM
meu(II).

Peakuus HeiiTpanuzanuu.

BeITeCHEHME OZJHOTO METaNIA APYTMM U3 PacCTBOpa COJIM.

JlaGopaTopHble H MPaKTHYECKHE PAGOTHI
JlaGopaTopHBIE OTIBITHL:
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OmnpeeneHre OCHOBHBIX KJIACCOB HEOPTAaHUUECKUX COCIMHEHUH 110 MIabIoHY.
CocTaBieHre CXeM CTPOCHHUSI OCHOBHBIX KJIACCOB HEOPTaHWIECKHX COSIUHEHUI Ha OCHOBE
OTIpEIETIeHHSI.

CocraBienre GopMy OCHOBHBIX KJIACCOB HEOPIaHMYECKUX COSANHEHH U Ha3bIBaHUE UX I10
MEXXIyHapOIHOU U TPUBUAIBHON HOMEHKIIATYpE C HCIIOJIb30BaHUEM OIPECICHHS H TaOIHIIbI
PacTBOPUMOCTH.

KnaccuduupoBanue u3y4aeMbIX BEIIECTB 110 COCTABY U C60Lcmeam C ONIOPOi Ha onpeeeHus,
CXEeMBI ¥ TaOJIHIly PAaCTBOPUMOCTH.

CocTaBnenne TabIUIbI TEHETHIECKUX PSIJOB U CXeMbI «I eHeTHueckast B3auMOCBSA3b OCHOBHBIX
KIIACCOB HEOPTaHWIECKHUX COSIUHEHHMII» MOJ PyKOBOACTBOM IEIarora.

[Iporao3upoBaHue CBOWCTB BELIECTB HA OCHOBE OOIINX XUMHUYECKHAX CBOMCTB M3YUEHHBIX KJIACCOB,
TPYIIT BEIIECTB, K KOTOPBIM OHH OTHOCSTCS C UCIIOJIBE30BaHHEM CXeMBI «[ eHeTn4ecKasl B3anMOCBSI3b
OCHOBHBIX KJIACCOB HEOPTaHWYECKMX COSIUHEHHIN 10]] PYKOBOJICTBOM IIearora.

CocraBiieHre MOJIEKYJIIPHBIX yPaBHEHUH peaKkuuii, WITFOCTPUPYIOIINX XUMHYECKIE CBOHCTBA
U3YYCHHBIX KJIACCOB U CNOCOObI NOTyHeHUs BEIECTB H3YUCHHbIX KIIACCOB, TPYIII, a TAKXKE
MOATBEP K AAOIINX TEHETHUECKYIO B3aMOCBSI3b MEX/[y HUMH, C OIIOpOH Ha BepOATBHYIO CXEMY B
KauecTBE 3PUTEILHOM ONOPBHI.

CocraBieHre MOJEKYSIPHBIX YPaBHEHUH PEaKIuii 0 CXeMaM ¢ TIPeIBAPUTEIEHBIM 00CYKICHUEM
BEIOOpA pearupyrOIUX BEIIECTB.

Beranciienne no ypaBHEHHSIM XUMHYECKHUX PEAKIHi KOJTMYecTBa, 00bEMa, MacChl BEIIECTBA MO
KOJIMYECTBY, 00BEMY, Macce peareHTOB MM IPOAYKTOB PEAKIUH 10 aTOPUTMY.

[TnannpoBaHKe U OCYLIECTBICHUE HA TIPAKTHKE XUMUYECKOTO AKCIEPHMEHTA 1 HAOIIOICHUSI IO
PYKOBOJCTBOM YUHTEJIsI.

dopmynHpoBaHUE BEIBOAOB MO Pe3yIbTAaTaM HKCIIEPUMEHTA C HCIIOIB30BAaHUEM OTIOPHBIX CIIOB.
®dopmynrpoBaHUE C MOMOIIBIO MEArora 1 BEIOTHEHNE paBHII Oe30macHoi paboTs! B TabopaTopun
TIPY UCTIONB30BaHNH XUMIUYECKOH MOCY B B 000PYTOBAHHS.

Vcrionp30BaHue NIPH BBIOJHEHUN yUeOHBIX 3aIaHHH U B IPOIECCE UCCIISIOBATENBCKOM A TebHOCTH
Hay‘lHO-l'[Ol'[yJ'lﬂpHOi’I JIUTEPATYPBI XUMHUYECKOI'O COACPIKAHUSA, CIIPABOYHBIC MAaTEPHUAJIbI, PECYPCHI

HTepHeTa, OCyIIeCTBICHHE BEIOOPA 10 PYKOBOACTBOM HACTaBHHKA.

BricTpanBaHue pa3BEPHYTHIX MUCBMEHHBIX U YCTHBIX OTBETOB C OMIOPOH Ha MH(OPMAIIUIO U3
yqeGHnKa U CIIPABOYHBIX MaT€pHUajloB, 'PaMOTHOE UCIIOJIB30BAHNUE U3YUYEHHOI'O MTOHATHITHOTO
anmapara Kypca XMMHH C UCIIOTb30BaHIEM IUIaHA, OTIOPHEIX CJIOB, alTOPUTMA.




BsaumoneiicTBre KUCIIOT C METalIaMU.

TlomyueHue HepacTBOPUMBIX OCHOBAHUM.

BsaumoneiicTBre HepacTBOPUMBIX OCHOBAHUI ¢ KUCIOTaMU.
Paznoxxenne runpoxcuna meau(Il) mpu HarpeBaHuy.
IIpakTrueckas pabora:

Ne 7. PemieHne 3KkciepUMEHTAIBHBIX 3a/1a4 10 TeMe
«OCHOBHBIE KJIaCChl HEOPTaHUYECKUX COCTUHECHUI».

BbluncneHus
— I10 YpaBHEHUSIM XUMHUECKUX PEaKLUi

Pa3nen 3. BemecTBo H XUMHYECKHe Peakuu, 44

Tema 10. Xumuueckue
peakuun. OcHOBHbIE
3aKOHOMEPHOCTH XUMHYECKHUX
peakumii (44)

*TloHATHE O CKOPOCTH XMMHUYECKOU peakiuu. DakTopsl,
BJIMSIONINE HA CKOPOCTh XUMHYECKOH peakimu. [loHsATHE O
TOMOTCHHBIX M TEeTEPOTCHHBIX peakiusax. [loHsTne 00
OOpaTUMBIX H HEOOPATHUMBIX XHUMHYCCKUX PCAKIHSX.
IlonstHE © CwMenienue

XUMHYCCKOM PpaBHOBECHU.

XUMHYECKOI'0  paBHOBECHUA. q)aKTOpI)I, BJIMAKOIIHUE Ha
CKOPOCTh XUMUYCCKOM PCaKiru 1 MOJIOKEHUE XUMHUYECKOI'0O
PpaBHOBECHA. KJ'IaCCI/I(bI/IKaHI/IH XUMHUYCCKUX peaKLII/Iﬁ 1o

pa3HBIM OCHOBAHUSIM. ™

PackpbIBaTh CMBICI H3Y9aeMBIX TIOHATHH ¥ IPUMEHATH TH MOHSTHUS P OITMCAHUY CBOIMCTB BEIECTB U
UX IpeBpaIleHUH.
KiaccuuuupoBaTh XMMUYECKHE PEAKIMH [0 PA3IMYHBIM IPH3HAKAM.

Y cTaHaBNIMBATh 3aBUCUMOCTh CKOPOCTH XMMHYECKOH PEaKIMU OT Pa3INIHbIX (JaKTOPOB IO

PYKOBOJICTBOM YUHTEIISL.

[IporHO3MPOBaTH BO3MOKHOCTH MPOTEKAHHS XUMUUECKUX IPEBPAIIEHHH B PA3INYHBIX YCIOBHAX TTOCTIE

HpeBapUTeILHON paboTHI.

DrpenensTh OKUCIUTEND U BoccTaHOBUTENb B OBP.

CocTaBnsATE 2J1€KTPOHHEIN OallaHC peaKIyy.

[IpOM3BOUTE BBEIYKMCIICHNUS 10 XUMUYECKAM YPaBHEHUSIM I10 aJITOPUTMY.

BrICTpanBaTh pa3BEPHYTHIC MICEMEHHBIEC M YCTHBIE OTBETHI C OTIOPOH Ha HH(POPMAIIHIO U3 YueOHUKA U

CIPaBOYHBIX MAaTEPHAIOB, TPAMOTHO HCIOJIB30BATh H3YUCHHBIH TOHATHHHBIN anmapaT Kypca XUMHUH
MOCIIe TIPEeIBAPUTENHFHOTO CTPYKTYPUPOBAHMS MaTepuaa.

Hcrionp30BaTh IpH BRIONHEHNH YI€OHBIX 3aJaHUH U B IPOIIECCE NCCIEAOBATENBCKON EATETBHOCTH
HaY4HO-IIOMYJISIPHYIO JINTEPATYPy XUMHUYECKOTO COJCPIKAaHMs, CIIPABOYHBIE MaTePHAIIbI, PECYPChI
HHTepHeTa nociie KOHCYNbTalluy ¢ IeJaroroM.

PaCKpLIBaTL CMBICJT U3YyYaCMbIX HOHHTI/II\/'I, a TaKXXE€ CMBICII TCOPUU SHGKTPOHHTHQCCKOI;'I JUucconualnum ¢

OTIOPOH Ha CXEMBI.

DOBACHATD TPHUUHBI SIEKTPOIPOBOIHOCTH BOAHBIX PACTBOPOB C MOMOIIBIO MEJarora.

CoCTaBIATh YpaBHEHHUS TUCCOLMAINN KHCIIOT, MIETOYEH U CONEH, OHBIE H COKpAIEHHbIe HOHHEIC
YpaBHEHHUS XMMAYECKUX PEaKIHii HOHHOTO 0OMeHa.

HHaHI/IpOBaTI) 1 OCYHIECTBJIATH HA IPAKTUKE XUMHUYECKUE SKCIICPUMEHTBI, TPOBOTUTH Ha6JIIOﬂeHI/I}I,

JIeTIaTh BBIBOJBI IO PE3YNIbTaTaM SKCIIEPUMEHTA ITOCHIe MPEABAPUTENHHOH PaboTHL

CnenoBatk npaBuiaM 0e30MacHOM paboThI B 1a00PaTOPHHU MPH UCIIOIb30BAaHUH XUMUYECKOH OCY Bl 1

000pyn0oBaHUS TOA KOHTPOJIEM Ie/1arora.

[ IpOM3BOANTH BBIYMCICHUS IO XMMUYECKUM YPaBHEHUSM.
BbicTpanBaTh pa3BEPHYTHIE MICEMEHHBIC M YCTHBIE OTBETHI C OIIOPOH Ha HHPOPMALIMIO U3 y4eOHHKA U

CIIPaBOYHBIX MAaTEPHAIOB, TPAMOTHO MCIOIB30BaTh N3YUCHHBII MOHITHHHBIN anmapar Kypca XUMUR
TOCJIe TIPEeIBAPUTEIHLHOTO CTPYKTYPHPOBAHMS MaTepHala.

Hcrionp30BaTh IpH BRIIOIHEHHH YI€OHBIX 3aJaHHH U B IPOIIECCE NCCIEA0BATETBCKON EATEBHOCTH
HAaYYHO-TIOMYJSIPHYIO JIUTEPATYPY XUMHIECKOTO COAEPIKAHHS, CIPAaBOYHBIE MaTePHAIbI, PECYPCHI
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I/IHTepHeTa TIOCJIE KOHCYJIbTAIlNU C ITeaaroroMm

9 KJIACC

(2 4 B HENEMIO, BCETO 68 u)

IIpumepHBbIe TEMBI,
PacKpbIBaOIHE JAHHbIIH
pa3aes nporpaMmasl,

H KOJIM4€eCTBO YACOB,
OTBOJMMOE Ha UX U3Y4YeHHe

OcHoBHOe coJeprkaHue

OcHoOBHBIE BH/IbI 1€ITEJIbHOCTH
00y4arouxcs

Pasgen 1. BemecrBo u xumuueckue peakuuu (109)
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IoBTopenue n yraybiaenne
3HAHUI OCHOBHBIX pPa3iesioB
Kypca 8 kiacca

(10 9)

Iepronnuecknii 3axoH. [lepnoaudeckas cucreMa XMMHYECKAX
anementos JI. . MenneneeBa. CTpoeHue aTOMOB.
3aKOHOMEPHOCTH B H3MEHEHUH CBOICTB XUMHYECKIX
9JIEMEHTOB IEPBEIX TPEX MEPHUOIOB, KNS, KBNS U UX
COEIMHEHUH B COOTBETCTBUU C TOJIOKEHHEM 3JIEMEHTOB B
MEePHOJIUIECKON CHCTEME U CTPOSHHEM HX aTOMOB.
Kiaccuukanus 1 HOMEHKIATypa HEOPraHUYECKHUX BEIICCTB
(MexIyHapoaHas U TpHUBHANbHAsH). XUMHYECKHUE CBOMCTBA
BEIIECTB, OTHOCSIINXCS K Pa3JIMIHBIM KJIaccaM
HEOpPTraHWYECKHUX COeqUHEeHUH. [ eneTnueckas cBsi3b
HEOPraHWIECKHX BEIECTB.

CrpoeHne BemecTa: BUbI XHMUYECKON CBSI3U U THUITBI
KPHCTAJUIMIECKUX PEMIETOK. *3aBUCHMOCTh CBOWCTB BEIIECTB
OT UX CTPOCHHUS. >

XUMHYeCcKHe peakyi. KIacCH(PUKAINSI XUMHUIECKUX PeaKIui
0 Pa3JIMYHBIM OCHOBAHHMSIM.

Teopust 37EKTPOIUTHICCKOH TUCCOIUALUH

JleMoHCcTpanuu

1. Mopenu KpUCTaININIECKUX PEIETOK HEOPTaHMIECKHX
BEII[ECTB.

2. KopoTkonepuosHas 1 JUIMHHONEpUOAHAs GOopMBbI
IIeproauueckoil CUCTEMBI XUMHUECKUX IEMEHTOB

J. . MenneneeBa

IIpaktuaeckas pabora Ne8 «Peakunu HOHHOTO OOMEHay
[paktiueckas padota Ne 9 «KauecTBeHHBIC peaKkIui Ha HOHBI
B pactBope".

KontponbHas padota Ne6 «DeKTpOoIUTHIECKAs TUCCOUAIINS

XapakTepu30BaTh XMMUYECKHUE AJIEMEHTHI IEPBIX TPEX NMEPUOJIOB, KKl U KalbLKA 0 UX
nonoxeHuto B [lepuoauueckoii cucreme J. 1. Menneneesa ¢ onopoii Ha anropuTM.

KrnaccuduiumpoBats 1 Ha3pIBaTh HEOPTaHNUECKUE BEIIECTBA H3YUCHHBIX KJIACCOB C OMOPOH Ha CXeMy,
TalNuIly pacTBOPUMOCTH.

OmnuceIBaTh 00IHE XUMUUECKUE CBOMCTBA BENIECTB PA3INYHBIX KJIACCOB, MOATBEP)KAATh CBOMCTBA
[IpUMEpaMH MOJIEKYJIIPHBIX YPAaBHEHUHM XMMHUYECKUX PEAKLIMN C ONIOPOM Ha CXeMY.

Onpenenats BUJ XUMAYECKOH CBSI3U U THIT KPUCTAJUTMUECKOM PEIETKY BELIECTBA C OMOPOI Ha CXEMY.

IIporao3upoBath CBOICTBA BELIECTB B 3aBUCUMOCTH OT MX CTPOSHUSI MOCIIE MPEIBAPUTEIBHOTO
pasbopa.

BeicTpauBath pa3BEpHYyThIC IUCHbMEHHBIE U YCTHBIE OTBETHI C OIIOPOM Ha
nH(OpMAIHIO U3 yIeOHHNKA U CIIPABOYHBIX MAaTepPHAIOB, TPAMOTHO HCIIOJIL30BaTh H3YJEeHHBIH
HMOHATHIHBIN anmnapar Kypca XUMHUH.

Hcrionp30BatTh MpH BEIMOTHEHUH YI€OHBIX 3aJaHUH U B IPOIIECCE UCCIEI0BATENBCKON 1SS TETbHOCTH
HAyYHO-IIOMYISIPHYIO IUTEPATYPY XUMHIECKOTO COAEPKAHKS, CIIPABOYHBIC MaTEPHAIIBI, PECYPCHI
WHTepHeTa nox pyKoBOACTBOM I€Arora.

PackpsIBaTh CMBICT TEOPHHU MEKTPOIUTHIECKOI aucconnanuy. OOBSICHATS IPUINHBI

EKTPONPOBOAHOCTH BOAHBIX PACTBOPOB;
CocraBiATh ypaBHEHUs JUCCOLUALMY KUCIOT U IEJIOUEH, TIOJIHBIC U COKPALIEHHbIC XMMUUECKHUE
YpaBHEHUSI XUMHYIECKHUX PEaKIMi HOHHOTO OOMeHa.

Pa3znen 3. Hemerasuisl U ux coeannenus (24 1)

Tema 3. O6mas
XapaKTepHCTHKA XHMHYEeCKHX
ajeMenToB VIIA-rpynnsl.
I"ajiorensl

(4)

OO0m1as xapakTepuCcTUKa raroreHoB. OCOOEHHOCTH CTPOSHHS
aTOMOB 3THX JIEMEHTOB, XapaKTEPHBIE ISl HUX CTETIEHU
okucienus. CTpoeHne U PU3MYEeCcKre CBOMCTBA MPOCTHIX
BELIECTB — T'aJIOTE€HOB. X MHUYECKHUE CBOMCTBA HA IPUMEpE
XJIopa (B3aMO/EHCTBHE C METANIaMH, HEMETaJIAMH -
BOZIOPOJIOM M KUCJIOPOJOM, *iesiogamu™). X10poBoaopo.
CousiHast KUCIIOTa, XMMUYECKUE CBOUCTBA, *noTydeHue™,
npuMeHeHne. KauecTBeHHBIE peaKIiy Ha TaoTeHHI-HOHEI.
*J[lelicTBHE XJIOpa M XJIOPOBOJIOPO/Ia HA OPTaHU3M YeIOBeKa. ™
Baxxueiine XJI0puapl M UX HAXOXKACHUE B PUPOJIE.

OOBsCHATH 00IIMEe 3aKOHOMEPHOCTH B M3MEHEHHH CBOMCTB HEMETAIUIOB M MX COCAMHEHHH B TIpenenax
MaJIbIX TIEPUOIOB U TIIaBHBIX MOArpym [leproandeckoil CHCTEMBI XUMIIECKUX SIIEMEHTOB C YIETOM
CTPOCHUS UX aTOMOB C HCTIOJIb30BAaHUEM CXEMBI.

XapakTepu30BaTh PU3NICCKUEC U XUMUIESCKHE CBOWCTBA MPOCTHIX BEIIECTB IaJIOr€HOB (Ha MpUMeEpe
XJIOpa) ¥ CJIOXKHBIX BELIECTB (XJIOPOBOIOPO/IA, XJIOPHUIA HATPHUS), CIOCOOBI HX MOYICHHUS,
NpUMEHEHHE U 3HaUYeHKe B IIPUPOJIE U JKM3HU YeJI0BeKa MoCie CTPYKTYPUPOBaHHs MaTepuaa.

OnpenensaTh raJoreHnI-MOHbI B PACTBOPE C UCIIOIb30BaHHEM Ta0uIuIbl " XapakTepHble peakiiy Ha
aHUOHBI'".

[InaHrpoBaTh M OCYMIECTBIATH HA PAKTHUKE XUMUIECKHE SKCIIEPUMEHTHI, POBOIUTH HAOIOICHIS,
JIeTIaTh BBIBOJIBI IO PE3yIIbTaTaM SKCIIEPUMEHTA ITOCIE MPEABAPUTENEHOI paboTHL

CremoBaTh TIpaBriIaM 0€30IaCHOH PabOTHI B Ta0OPATOPHH MPU HCIIOJIB30BAHUH XUMHIECKOH MOCYABI
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JlemoHcTpanuu

Buneomarepuansl: ranoressl 4 X COCTUHEHUS.
O0pasibl XJIOPHIIOB.

JlaGopaTopHble H NPaKTHYECKHE PA0OTHI
JlaGopaTopHbIii OMBIT:

Pacno3znaBanue XJ10puaA-nHOHOB.

000pyI0BaHYS 1T0J] PyKOBOICTBOM II€JIarora.

BricTpanBate pa3BépHYTHIE IHCHMEHHBIE U YCTHBIE OTBETHI C ONIOPOH HA HH(OPMAIHIO U3 yIeOHUKA 1
CIPaBOYHBIX MaTEpPHaJIOB, IPaMOTHO MCIOJIb30BaTh U3yYCHHBII IOHATUHHEIN anmnapar Kypca
XUMUH.

Hcnionb30BaTh MpH BEIMONTHEHNH YU€OHBIX 3aJaHUH U B IPOIIECCE UCCIEI0BATENBCKON IESTEBHOCTH
HAayYHO-IIOMYJISIPHYIO TUTEPATYPY XUMHIECKOTO COAEPKAHHSA, CIPABOYHbIE MaTEPUAIIBI, PECYPCHI
WuTepuera

Tema 4. O0mas
XapaKTepHCTHKA XHMHYEeCKHX
3nemenTOB VIA-rpynnsl. Cepa
u eé coenuuenus (5 1)

OO0m1as xapakTepucTUKa 3JeMeHTOB VIA-rpymnmsl.
OCOOEHHOCTH CTPOSHHUS AaTOMOB ITHX 3JIEMEHTOB,
XapaKTepHBIE ISl HUX CTeTleHn okucieHns. CTpoeHne n
(u3nYecKre CBOWCTBA MPOCTHIX BEIIECTB — KUCIOPOJa 1
CepBL.

ANnoTponHsle MOAN(HUKAIIMN KHCIOPOJAA U CEPHI.
Xummyeckue cBoiictBa cepbl. CepoBOIOPO, CTPOCHUE,
(hu3HuUecKre U XMMUYECKUE CBOMCTBA (KUCIOTHBIE U
BOCCTAHOBHUTENbHBIE). OKCHIBI CEPHI KaK MPEICTABUTENN
KUCJIOTHBIX OKCHIOB. CepHast KHCIoTa, (hH3UIecKre

U XMMHYECKHe CBOMCTBa (00IIHe KaK NpeICTaBUTeNs Kacca
KUCTIOT U cnenuduueckue), npuMeHeHne. CepHUCTast KHCIIOTa.
*XMMHYECKUE PEaKInH, JISKAIIHe B OCHOBE IPOMBIIUICHHOTO
cnoco0a moxydeHus cepHoit KucinoThl.* Conu cepHoit
KHCIIOTBI, Ka4eCTBEHHAS PEaKIHs Ha CyIb(aT-HOH.
Haxoxnenue cepsl u €€ coequHEHU B IPUPOJIE.
*XUMHIUECKOe 3arpsa3HeHIE OKPYKAIOUIeH CpeIbl
COCIMHEHUSIMHU CepBI (KUCIOTHBIE TOXK/IH, 3arpsi3HEHHE
BO3/IyXa U BOJOEMOB), CIIOCOOBI €T0 MPEJOTBpAICHHS. *

JleMoHCcTpanuu

Komnnexuuu (BuaeoMaTepHaiel): cepa U e€ COeANHEHHSI.
OOyrnuBaHue caxapa Mo/ AeHCTBHEM KOHIIEHTPUPOBAHHOM
CEPHOI KHCIIOTHI.

JlaGopaTopHble U MPaKTHYeCKHe PadoThI

JlaGopaTopHBIE OTIBITHI:

OOHapyXeHne cyIb(paT-HOHOB.

BsanmoneiicTBre pa30aBieHHON CEPHOI KHCIOTHI ¢ IIMHKOM.
Boruucienus

TI0 ypaBHEHUSAM XUMHUYECKUX PEeaKIUii;

OOBACHATH 00IIME 3aKOHOMEPHOCTH B U3MEHEHUH CBOHCTB 3JIEMEHTOB VIA-Tpymiis! 1 ux
COEAMHECHUN
¢ Y4€TOM CTPOCHHUS UX aTOMOB C OIOpOii Ha cxeMy "M3MeHeHHe paquycoB B MOArpynmnax".
XapaxTepu3oBaTh (GpHU3NUECKUE
U XUMHUYECKUE CBOMCTBA IIPOCTOrO BEIIECTBA CEPhI U €€ CoeIMHEHUI! (CepoBOIOPOa, OKCUIOB
CepBl, CEPHON KHCIIOTHI, CYNb(haToB), CIIOCOOBI UX MOIyUSHNUs, IPIMCHEHNE U 3HAUCHUE B IPHPOJIE
Y JKM3HH YeJI0BEKa C OIIOpOi Ha CXeMy U IUIaH.

Onpenenats HaTHYHE CyIb(aT-HOHOB B PaCTBOPE.

OOBACHATH CYITHOCTH IKOJIOTUIECKUX MPOOIIEM, CBSI3aHHBIX C IIepepadOTKON COeTMHEHUH CephI TOCIe
CTPYKTYPHPOBAHUS MaTepHaa.

[TnaHMpOBaTh M OCYIIECTBISTH Ha MPAKTHUKE XMMHIECKUE SKCIIEPUMEHTEI, IPOBOAUTE HAOIIOICHNS,
JIeNaTh BBIBOABI 110 PE3YJIbTaTaM IKCIEPUMEHTA.

CiretoBaTh IpaBuIIaM 0e30MacHO paboThI B 1a00PaTOPHH IIPH HCIOJIB30BAHUN XUMHIECKOH MOCYBI
1 000pyI0BaHMUS 110J] PYKOBOACTBOM IEarora.

[Tpon3BOAUTH BEIMUCICHUS IO XUMHYECKIM YPAaBHEHHSAM I10 allTOPUTMY.

Hcrionp30Bath MpH BEITTOTHEHNH YI€OHBIX 3alaHUH TEKCTHI yIeOHNKa, CIIPaBOYHBIC MaTEPHAIIBI
(ITepronveckyro cuCTeMy XHMUYECKUX dnieMeHToB J]. 1. MenneneeBa, TaOMUIly pacTBOPUMOCTH
KUCJIOT, OCHOBaHUH U coell B BOJIE, IEKTPOXUMUYECKUH Psi/l HANIPSDKCHUI METaJlIoB).

Vcnonp30BaTh Npy BHIIOIHEHNH Yue6-

HBIX 33/IaHUH 1 B TIPOLIECCE MCCIIEI0BATENbCKOM eI TeIbHOCTH HayYHO-TIOMYJIIPHYIO JINTEPATYPy

XHMHYECKOTO COJIEPIKAHMs, CIPABOYHBIE MaTepHasbl, pecypcsl MHTepHeTa

TIOCTIe KOHCYJIBTAIlIH C NIeJJarOTOM

Tema 5. O0mas
XapaKTepHCTHKA XHMHYEeCKHX
3J1IeMeHTOB VA-rpynnbl. A30T,

OO011as XxapakTepUCTUKA 3JIEMEHTOB V A-TPyIIIIbL.
OCOo0EHHOCTH CTPOSHHS aTOMOB 3THX 3JIEMEHTOB,
XapaKTepHBIE ISl HUX CTETICHH OKHCIICHUSI.

OOBsICHATH 0011IME 3aKOHOMEPHOCTH B U3MEHEHHH CBOWCTB 3JIEMEHTOB V A-IpYIIbI K UX COSANHEHHN
C Y4ETOM CTPOCHHUS HX aTOMOB.
XapakTepu30BaTh (PU3NIECKUE U XUMUIECKHE CBOWCTBA MPOCTHIX BEMIECTB a30Ta u (ochopa U ux
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¢ocdop u ux coenHeHUs1

(79)

A30T, pacrpocTpaHeHHe B IpHpoae, GU3HIeCKIe 1
XUMHYECKHe CBOMCTBa (B3aMOJICHCTBHE C METaJUIaMU 1
HEeMETaJIaMH - KHCIOPOJOM U BojoposioM). KpyroBopot
a30Ta B IIPHPOJIE.

AMMHaK, ero (U3NYECKHe M XMMUYECKIE CBOHCTBA
(oKuCIIeHHEe, OCHOBHBIE CBOICTBA BOJHOTO PacTBOPA),
*nonydenue™ u npumMeneHune. Conu aMMOHUS, UX GU3UUECKHE
1 XUMHAYECKHE CBOMCTBA (pa3joskeHHe, B3aUMOJCHCTBHE CO
IIesI09aMu), NpuMeHeHne. KauecTBeHHas peakiys Ha HOHEI
AMMOHWSL.

A30THAs KHCIIOTa, €€ pU3NIeCKre U XUMUUECKHe CBOHCTBA
(oOmme Kak ImpeACTaBUTEIIs Kacca KUCIOT 1
cnenuduyeckne). Azotucras kuciaora. Mcmons3oBanue
HHUTPATOB U COJIEH aMMOHUSI B KA4ECTBE MUHEPAIbHBIX
yI0OpeHuit.

*XUMHAYECKOE 3arpsI3HECHNE OKPYKAIOIIEH Cpeabl
COCIMHEHMSIMHU a30Ta (KUCIOTHBIC JTOXKAH, 3arPSI3HEHNE
BO3/yXa, HOYBBI U BOZOEMOB).*
docdop, *amnoTponHsie Momudukaun hochopa*,
(usnyecKre ¥ XUMUYECKHe CBOMCTBA (B3anNMO/IeiicTBHE C
MeTaIaMi, HEMETaJUIaMH, *KOHIICHTPUPOBAHHOW a30THOH 1
CEpHOH KHCIOTaMH). ™
Oxcun docdopa(V) u hochopHas kucnora, GU3NIECKHE U
XMMHYECKHE CBOMCTBA, momydeHue. KadecTBeHHas peaknus Ha
¢docdar-noHsI.

Hcnons3oBanue hochaToB B KauecTBE MUHEPATBHBIX
ynoOpeHuii. 3arpsi3HeHre MPUPOIHBIX BOJOEMOB (ochaTamu.
JdemMoHcTpauun

Komnekiuu: pochop u ux coenuHEeHUs.
B3aumogeiicTBrue KOHIIEHTPUPOBAHHOW a30THON KUCIIOTHI C
MEIBIO.

JlaGopaTopHble H NpaKTHYECKHE PAdOTHI
JlaGopaTopHBIE OTIBITHI:

1. B3aumogelicTBre cosiell aMMOHHMSA € IENOYBIO.

2. OzHakoMIIeHHE ¢ 00pa3namu a30THBIX U POCHOpPHBIX
yIOOpeHUii.

IIpakTuyeckas pabora:

Ne 10. ITomy4eHue amMMuaKka, U3y4€HHE €TO CBOMCTB.

Buvtuucnenusn
— 110 YPABHEHUSIM XUMHUYECKUX PEeaKLUi

COeMHEeHHNH (aMMHuaKa, cojiel aMMOHHS, A30THOH KUCIIOTHI, HUTPATOB, okcuza dhocdopa(V) u
(ocdopHOi KuCTIOTHI, hocdaToB), CIOCOOB! HX MOTyHIEHHs, IPUMEHEHHE U 3HaYeHHE B IIPHPOIe
Y JKM3HH YeJI0BEKa C HCII0JIb30BaHUEM CXEMBI.

OmnpenensTs HOHBI aMMOHUS U (hocaT-HOHBI B PACTBOPE C UCIIOIb30BaHHEM TaOIHIB! "X apakTepHbIe
peaKuuy Ha KaTHOHBI M aHHOHBI".

OOBACHATH CYIIHOCTD SKOJIOTHUECKUX MPOOIIEM, CBI3aHHBIX ¢ HAX0XK/ICHUEM COCANHEHNUH a30Ta U
(docdopa B okpyxaroieii cpeze.

[TnaHUpOBaTh U OCYIIECTBIATH HA IPAKTUKE XMMHYECKUE SKCIIEPUMEHTHI, IPOBOANTH HAOIIOACHNUS,
JIeTIaTh BBIBOJBI IO pe3yiIbTaTaM 3KCIepH-MeHTa.

CiretoBaTh IpaBuIIaM 0e30MacHOi paboTH B 1a00PATOPHUH IIPH HCIOJIB30BAHUN XUMHIECKO MOCY B
1 000pyIOBaHHSI.

[Tpon3BOaUTH BEMUCICHNS 10 XUMHYECKIM YPaBHEHHSIM.

Vcnosib30BaTh NPHU BHIIOJHEHUH YYEOHBIX 3a1aHNH TEKCThI y4eOHHKA, CIIPABOYHBIC MATEPHAIIBI
(IeproMUECKyIO CHCTEMY XUMUUECKHX 3l1eMeHToB JI. 1. MeHneneeBa, TabNULy pacTBOPUMOCTH
KHCJIOT, OCHOBaHUH U COJIEH B BOJIE, JIICKTPOXUMUICCKUH PSIIl HAIPSHKCHUH METaJIOB).

Vcnonib30BaTh NPHU BHIIOJHCHUH YYeOHBIX 3a1aHUH U B IPOLIECCE UCCIEI0BATENBCKON IS TEIBHOCTH
HAYYHO-TIOMYJSIPHYIO JIUTEPAaTyPy XUMHUIECKOTO COJEPIKaHHs, CIPaBOYHBIC MaTePHAIIBI, PECYPCHI
HHTepHeTa mocie KOHCYIbTaluH C Mearorom
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Tema 6. O0mas xapakTepuc-
THKA XUMHYEeCKHX 3JIEMeHTOB
IVA-rpynnsr

Yriepoa u KpeMHHii ¥ MX
coeJMHeHHs

(84)

Yriepon, autoTponHsle MoauduKanuu (rpadguT, anmmas),
pacnpocTpaHeHue B Ipupoje, Gprusrdeckue 1 XUMHIECKHe
cBoiictBa. Ancop6umsi. Kpyrosopot yriepona B mpupoze.
Oxcuasl yriaeposa, ux Gusndeckue 1 XMMHYECKHe CBOMCTBA
(B3auMoeicTBYE ¢ MeTaIaMy, HEMETalIaMH,
*KOHIIEHTPUPOBAHHOHN a30THOH U CEpHOM KUCIOTaMM)*, UX
JICHCTBHE Ha KHUBbIE OPTaHU3MBI, *NOTy4eHHe™

U IpIMEHEHHUE. *DKoIorHuecKe Mpo0IeMbl, CBSI3aHHbIE C
okcunoM yriepoaa(lV); rumoresa riodanbHOTO MOTETUICHHS
KJIMMarta; HapHUKOBBIH 23 dekT.™

YronbHast KHCIOTa U €€ CONH, UX (PU3HIECKHE U XUMUIECKHE
CBOIicTBa, noayuenue u npuMeHeHne. KauecTBeHHas peakiys
Ha kapOoHaT-noHEL *Mcmonp3oBaHne KapOOHATOB B OBITY,
MEHIIHE, TPOMBIIUICHHOCTH, CEIIbCKOM X03SHCTBE.
Kpewmnnii, ero puzndeckue u XuMU4IecKue CBOUCTBA (Ha
IpUMepe B3aUMOJCHCTBUS C METAIUIaMH M HEMETAJIaMH),
*HoJTydeHue ¥ IpUMEHEHHE B DIICKTPOHHUKE. *

*CoennHEeHUs KpeMHUS B pupoze. OOIue npeacTaBieHus 00
okcuge kpeMuusI(IV) u kpemHUEBO# kucinote. CHIMKATHI, HX
HCIIOJIb30BaHNE B OBITY, METUIINHE, TPOMBIIIICHHOCTH.
Bax-Heiime cTpouTeNbHbIe MaTepUallbl: KepaMHKa, CTEKIIO,
LEeMEeHT, 0eToH, xene300eToH. [IpobaeMsr 6e30macHOrO
UCIIOBb30BAaHMS CTPOUTEIBHBIX MATEPHUAIOB B TOBCEHEBHOM
KU3HH.*  JleMoOHCTpaumu

Monenu KpuCTAUIMIeCKUX PEHIETOK anMasa, rpadura,
MOJIEKYIIHI (yJuIepeHa.

AncopOuus pacTBOPEHHBIX BEIIECTB aKTHBUPOBAHHBIM YIIIEM.
IIpoTtuBoras.

Buneomatepuansl: cHInKaTHAs IPOMBILIICHHOCTb.

Mozenu MoJIeKyJl OpraHM4ecKux BemecTs. JlaGopaTopHbie n
npakTuyeckue padorsi JlaboparopHsrit onbiT: KauecTBeHHast
peaxuys Ha kKapOoHat-MoH. [IpakTnueckue paboThL:

Ne 11. INomyueHue yriekucaoro rasa u U3y4eHue ero CBOMCTB.
Ne 12. Pemenue sKcriepuMeHTANBHBIX 33/1a4 IO TEMe
«Hemeranmby.

Bbruncienust 1o YpaBHCHUAM XUMHUYCCKUX peaKHI/Iﬁ
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OOBsICHATE 00IMe 3aKOHOMEPHOCTH B N3MEHEHHH CBOMCTB 3JIeMeHTOB [V A-Tpymnms! 1 ux
COCIMHEHHUH C y4ETOM CTPOEHHS HX aTOMOB.

XapaxTepu30BaTh (Gpu3NUECKUe U XUMHIECKHE CBOMCTBA MMPOCTHIX BELIECTB YIIepoia U KPEMHHS U X
coeMHeHNH (OKCHIIOB YIJIepo/a, YTroNbHOI KUCIOTHI, KapOOHATOB, OKCHAA KPEMHHS, KpEMHHEBOIT
KHUCIIOTBI, CUJINKAaTOB), CIIOCOOBI UX MOIY4eHNUs], IPIMEHEHNE U 3HaUECHHE B IPHPOAE U KU3HU
JeIoBeKa.

Onpenenats KapOOHAT- U CUIIMKAT-

HOHBI B PacTBODE.

OOBSICHATE CYIIHOCTD 3KOJIOTMYECKHX TPOOIIEeM, CBSI3aHHBIX ¢ HAXOXKJICHUEM YTIIEKHCIIOTO Ta3a B
OKpYy>Karolel cpene.

[TnaHUpOBaTh M OCYIIECTBILITH Ha MPAKTHKE XMMHIECKUE SKCIICPHIMEHTEL,

IIpoBoauTs HaOIIONEHMS, IeTIaTh BEIBOGI IO Pe3ysIbTaTaM SKCIIEpHMEHTa HoCIe peIBapUTEIIbHOM
paboTEHL.

CrnenoBath nmpaBuiiaM 0e30MacHOi paboTHI B 1a0OPAaTOPHUH MPH UCTIONB30BAHIUH XUMHUYECKOH MOCYIBI
1 000pyIOBaHMUS.

Hcnionp30Bath MpH BEIOTHEHNH YI€OHBIX 3aJaHUH TEKCTHI y4eOHNKA, CIIPABOYHBIC MaTepHAaIbI
(ITepnoanyeckyro cucTeMy XUMHUecKuX 1eMeHToB J1. 1. Menneneesa, Tabiuiy pacTBOPUMOCTH
KHCJIOT, OCHOBAaHHH 1 COJIeH B BOJE, SNEKTPOXUMUIECKHH PsII HAIIPSDKEHUH METAJIOB) TI0CTe
KOHCYJIBTAIUH C TI€arorom.

Vcrionb30Bath MpY BEITIOIHEHUH YY€OHBIX 3a/IlaHUH U B IIPOLIECCE HCCIIEOBATEILCKON ASSITEIBHOCTH
HAyYHO-IIOMYISIPHYIO TUTEPATYPy XUMHIECKOTO COAEPKAHHS, CIPABOYHBIE MaTEPHAIIBI, PECYPCHI
Hurepuera




Paznen 2. MeTa/uibl M MX coequHenus (20 1)

Tema 7. O6mmue cBoiicTBa
METAJ/LJIOB
(4

OOmast XapaKTepUCTHKa XUMHIECKHX JIEMEHTOB — METaJUIOB
Ha OCHOBaHWH HX HosioxeHus B [lepronmaeckoii cucreme
xumuueckux aneMmenToB [I. . Menneneesa u crpoeHus
aroMoB. CTpoeHne MeTaJuloB. Metajutndyeckas CBsi3b 1
MeTalInuecKas KpUCTaInyecKas penéTka.
DIEKTPOXUMHYECKUN PsiJ] HAPSHDKEHUH METalIoB.
Ousnueckne 1 XUMUYECKUE CBOMCTBA METAIIIOB
(B3anMoeeliCTBHE C KUCIIOPOJIOM, BOJOH, KHCIOTaMH).
*0O0mue crocoOb! MOTydeHUs] METAJLIOB. *

*TloHsITHE O KOPPO3UH METAIIIOB U OCHOBHBIE CITOCOOBI
3aIUTHI OT Koppo3uu. CIiIaBbl (CTallb, YyTYH, JIOPATIOMUHUH,
OpOH3a), X IPUMCHEHHE B OBITY M MPOMBIIUICHHOCTH. ¥

JdemMoHcTpauun

O3zHakoMIIeHHE ¢ 00pa3aMi METAJIOB U CIUIABOB, HX
(hU3HHECKUMHU CBOMICTBAMH.

Mojenu KpUCTAIMYECKUX PELIETOK METaILIOB.
Bupeomarepuansl: KOppo3ust METaILIOB.

JlaGopaTopHble M NPaKTHYECKHE PA0OTHI
JlaGopaTopHBIC OTBITHI:

O3HakoMIIeHHE ¢ 00pa3iaMy CIIaBOB METaJUIOB.
3aBUCHMOCTh CKOPOCTHU peaKIMU MeTajlla ¢ KUCIOTOH OT
MPUPOABI METaNIA.

Bobruncienus
0 ypaBHEHUSAM XUMHUYECKUX PEAKIIUH.

PackpbIBaTh CMBICI U3y4aeMBbIX IOHATUH U IPUMEHATH 3T OHATHS [IPU OIMCAHUU CBOIICTB BEILECTB
U UX [IPEBPALICHUN.

OOBsICHATE 001IKE 3aKOHOMEPHOCTU B U3MEHEHHU CBOMCTB 3JIEMEHTOB-METAIIOB U UX COEMHEHUH C
Y4€TOM CTPOEHHS UX aTOMOB.

XapakTepu30BaTh CTPOESHHE METAILIOB, O0IIHe (hH3UIECKHE U XUMUUECKUE CBOHCTBA METAILIOB.

XapaxTepu30BaTh 00IIUe CIOCOOBI MOTYyYEHHsI METALIOB 1I0CTIE CTPYKTYPUPOBAaHUS MaTepuaa.

CiretoBaTh IIpaBUIIaM 0e30MacHO paboTH B 1a00PATOPHH IIPH HCIOJIB30BAHUN XUMHIECKO MOCYIBI
1 000pyIOBaHHSI.

IIpon3BOAUTE BBIYUCICHHS 10 XUMUYECKUM YPABHEHUSIM.

Vcnionp30Bath PY BEIIOIHEHUH YI€OHBIX 3aJaHUH TEKCTHI y4eOHHKA, CIIPABOYHBIC MaTepHaIbl
(Ileproanveckyro cucTeMy XUMUYECKUX 31eMeHToB J]. 1. MenneneeBa, TaOMuIly pacTBOPUMOCTH
KHCJIOT, OCHOBaHUH U COJIEH B BOJIE, SIICKTPOXUMUICCKUH PSIIl HAPSHKCHUH METaJIIOB).

Hcrionp30Bath MpH BEIMOTHEHNH YI€OHBIX 3aJaHUH U B IPOIIECCE HCCIEI0BATEILCKOH AESTENbHOCTH
HAyYHO-IIOMYISIPHYIO TUTEPATYPy XUMHIECKOTO COAEPKAHHS, CIPABOYHBIC MaTEPHAIIBI, PECYPCHI
HHTtepHeTa nocine npeaBapuTeIbHO KOHCYIbTALMY C 1€AaroroM

Tema 8. Baskneiinme MeTaJLIbI
M MX COeTUHEHHS
(16 9)

Lenounsie meramsl. [lonoxenue B [lepuonnyeckoit cucreme
xumuueckux nemenToB J1. . Menaeneesa, crpoeHHe aTOMOB.
Haxoxnenue B mpupoe.

Ou3nyeckre 1 XMMHYECKHE CBOMCTBA (Ha MPUMepe HATPHUS U
Kanust). OKCHIBI ¥ THAPOKCUIBI HATpus 1 Kanus. [Ipumenerne
[IEIOYHBIX METAIJIOB U MX COEIMHEHMM.

[{enouHO3eMeNnbHbIE METAJIIBI MAarHUH U KaJbIMH, CTPOCHUE
atoMoB. [Tonoxenue B [leproauueckoil cucTeMe XUMHYECKHX
snemenToB J[. . MenaeneeBa. HaxoxneHue B npupose.
dusnyeckue U XUMHYECKHE CBOicTBa. BaxkHekmme
COEIMHEHHUS Kablus (OKCUJI, TMAPOKCHI, Coin). *JKECTKOCTD
BOJIBI U CIIOCOOBI €€ yCTpaHEeHHs. ™

Amomununii. [Tonoxxenue B [lepuoanyeckoit cucreme
XUMH4ecKuXx >neMeHToB JI. V. MenneneeBa, crpoeHre aToMa.
Haxoxxnenue B mpupone. uzndeckue 1 XUMHIESCKHES

OOBsICHATE 0011IME 3aKOHOMEPHOCTH B U3MEHEHHH CBOWCTB 3JIEMEHTOB-METAIIOB B TPYNIAx U UX
COCTMHEHHUH ¢ YUETOM CTPOEHHMS HX aTOMOB.

XapakTepu30BaTh (pU3MIECKHE M XUMHYECKHE CBOMCTBA IPOCTHIX BEIIECTB METAJUIOB U UX COSMHEHHI
(OKCHIOB, THIPOKCH/IOB, COJIEH) C OTIOPOI Ha CXEMY, CIIOCOOBI UX TTOTyIeHHs, IPUMEHEHHE 1
3HaueHHe B PUPOJIE U KM3HHU YEeIIOBEKa.

Pacrno3HaBaTh ¢ HOMOII[BIO KaYECTBEHHBIX PEaKIMil HOHBI METAJIOB (MarHusl, aTIOMUHHS, LIHHKA,
JKeJie3a, M) C MCIOJIb30BaHWEM TaOMHIIB "X apaKkTepHbIe peaKIni Ha KaTHOHBI .

nHaHI/IpOBaTb 1 OCYHIECTBJIATH HA IPAKTUKE XUMHUYICCKUE DKCIIEPUMEHTLI, [IPOBOAUTH Ha6J'l}O)16Hl/I$[,
J€JIaTh BBIBOJBI 110 PE3YyJIbTaTaM 3KCIIEPUMEHTA.

CrienoBath npaBmiaM 0e30macHoit paboThI B 1a00paTOPUH IPU UCTIONB30BAHMH XUMUUECKOM MOCY b U
000pyIOBaHWUSI.

npOl/ISBO)II/ITb BBIYUCJIICHUS 110 XUMHWYECKUM YPABHCHUSAM.

BeicTpanBaTh pa3BEPHYTHIC TUCHMEHHBIC U YCTHBIE OTBETHI C OMOPOil Ha HHGOpMALHIO U3 y4eOHHKa U
CIIPaBOYHBIX MAaTEPHAIIOB, IPAMOTHO HCIIONB30BATh H3y4YCHHBII OHATUIHBIN ammapar Kypca
XUMUH.
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cBOlicTBa. AM(OTEpHBIC CBOCTBA OKCH/IA U THAPOKCHIA.
XKeneso. [onoxenue B [leprnoamueckoit cucreMe XUMUYECKIX
anemenToB [I. 1. Menneneesa, crpoenue aroma. Haxoxnenue
B ipupoie. Pu3nyeckue U XUMHIECKHe cBoiicTBa. OKCHIIBL,
ruxpokcusl u comn xeneza(ll)

n xene3a(Ill): cocras, cBOWCTBA U nosyuenue.

JdeMoHcTpauumn

B3aumopeiictBue HaTpus ¢ BOAOH.

OxparrBaHue IJIaMeHH HOHAMH HaTPHA U KaJHs.
OkpalrBaHue IJIaMeHN HOHAMU KaJlbLusl.
BzauMoelicTBie OKCHIA KaJIbIHs ¢ BOJOM.
Buneomarepuansl: ropeHue jxene3a B KUCIOPOJIE U XJI0pe.

JlaGopaTopHble U IPAKTHYECKUE PadOThI
JlaGopaTopHBIC OTBITHI:

OsHakoMIIeHHE ¢ 00pa3aMy AIFOMUAHHS U €T0 CIUIABOB.
AmM@oTepHBIE CBOMCTBA THAPOKCHIA ATIOMUHHS.
KauecTBeHHBIE peakIny Ha HOHBI XKeNe3a.

JKécTkoCTh BO/IBI U METObI €€ YCTPAHEHHUS.
IIpakTuaeckue paboOTHI:

Ne 10. Pemenne sxcriepiMeHTaNBHEIX 33/1a4 110 TEMe
«MeTtanus».

Boruncienus
110 YpaBHEHUSIM XUMHUUECKUX peaKuil

Hcnionb30Bath py BEIITOIHEHNH YIeOHBIX 3a/IlaHUH U B TIPOIIECCE HCCIIE0BATEIILCKOH AESTEIFHOCTH
HAY4HO-IIOIYJISIPHYIO JIUTEPaTypy XUMHUYECKOTO COJEeP KaHUs, CIIPABOUHBIC MaTepHaJbl, PECYPChl
MuTepnera

Paznen 3. [lepBoHavanbHbIe XUMUYECKUE TOHATHS 00 OpraHUYecKUX BenlecTBax, 109

Tewma 9. [TepBoHayanbHEIE
XUMHYECKHE TTOHATHS 00
OpPraHWYECKHX BELIeCTBaxX

OOmwme mnpencraBieHHs 00 OCOOSHHOCTSX COCTaBa H
CTpOCHHS OpraHMYecKuX COeIMHEHHIT yriaepona.
TlepBoHaYanbHbIC MOHATHS 00 OPraHUYECKHX BEIIECTBaX Kak
0 COCZIMHEHUSX yriepona (MeTaH, 3TaH, STHJCH, AlCTHICH,
STaHOJN, TJHIEPWH, YKCycHas Kuciora). *Mx cocraB u
XuMmuueckoe — crpoenue. Kmaccupukanus — OpraHMY4ecKuX
BentectB.* TIoHATHE O OHOJOTMYECKH BaKHBIX BEIECTBAX:
KHpax, OenKax, yriieBoJax — ¥ UX POJM B )KU3HU YEIOBeKa.
*MarepHanbHOE eJUHCTBO OPraHWYECKHX H HEOPraHHYECKHX

COEIMHEHHU. *

IIpupogHEIE HCTOYHHKH YTIIEBOLOPOAOB (YTONb, IPUPOTHBII
ra3, HedTh), MPOAYKTHI UX MepepaboTKH, UX POJIb B OBITY U
IPOMBIIICHHOCTH.

OOBSICHATH IPUINHBI MHOTOOOPAa3Hsl BEIIECTB, MILTIOCTPUPOBATH B3aHMOCBSI3b HEOPTaHHIECKHX
COEIMHEHUH Yriepoja U OpraHUYeCKHX BELIECTB MO/ PyKOBOJCTBOM YUHUTEINS.

OOBSICHATE yCIIOBHS 0€30M1aCHOTO HCIIOIB30BaHMs BEIIECTB M XUMUYECKHUX PEaKIHUid B OBITY.

XapakTepu30BaTh pOJIb XMMHH B Pa3IMYHBIX chepax AesiTeIbHOCTH JII0/CH, OCHOBHBIE BEIIECTBA U
MaTepHabl, IPUMEHSeMbIE B )KU3HH COBPEMEHHOTO YeJIOBEKa.

59




Pa3nen 4. O6o6uienne MaTepuana no kypey «Heopranmueckast xumus»(4 1)

Tema 10. XuMus 1 oKpyxaromas
cpena, lu

HoBsre Matepuaisl u TexHomorny. BemecTsa 1 MaTepraisl B
MOBCEIHEBHOM XKU3HU YenoBeka. XUMUS U 37J0pPOBbE.
BesonacHoe ncnonabp30BaHKe BEIECTB U XUMUUECKUX PEAKIUN
B OBITY.

OCHOBBI 3KOJIOTHUECKOH TPaMOTHOCTH. XUMHUYECKOE
3arpsi3HEHUE OKpY’Karollel cpeabl (IPeAeNbHO JOIMyCTHMAas
KoHLeHTpauus Bemects — [1JIK).

Ponb XxuMuu B peleHnH 3K0JIOrHIecKUX MpodiaeM

O06001IeHHEe MaTepUana 1Mo Kypcy
«Heopranuueckast Xumus», 34

O06o6menye u cucTeMarn3anys o kypey «Heopranmdaeckas
XUMHS»

XapakTepH30BaTh POk XHMHUH B Pa3IMYHBIX chepax AesTeIbHOCTH JIIOAEH, OCHOBHBIC BEIECTBA 1
MaTepHabl, IPUMEHSIEMbIC B )KU3HH COBPEMEHHOT'O YEJIOBEKa.

. OGBACHATH ycIoBUS OE30IIaCHOTO HCIIOJIBL30BaHMUS BEIECTB U XUMHUYECKUX PEAKIUH B OBITY

AHanMM3UpoBaTh ¥ KPUTHIECKH OIIEHUBATh MH(MOPMALIUIO O BINSHUH POMBIIUICHHOCTH, CEIIHCKOTO
XO351ICTBa, TPAHCIIOPTA U JIP. HA COCTOSIHUE OKPY’KAIOIIEH CPEbl.

YMeTh 0Ka3bIBaTh NMEPBYIO MIOMOIIb IIPH XUMHUYECKHUX 0XKOTaX M OTPABICHHAX.

[TpuHNMaTh ydacTue B 00CyXKICHUHN MPOOIEM XUMHUYECKON U 3KOJIOTYeCKOH HalpaBIeHHOCTH,
BBICKa3bIBaTh COOCTBEHHYIO MO3ULIUIO MO MPoOIeMe U IpeularaTh BO3MOKHBIE ITyTH €€ PeIeHusIC
oropoii Ha MHpOpPMaLUIO U3 y4eOHHMKA U CIIPaBOYHBIC MaTepHalbl, pecypcsl MIHTepHeTa

[Tpu paspabotke padouell MporpamMMbl B TEMAaTHYECKOM IUIAHMPOBAHHMHU JIOJDKHBI OBITh YUTEHBI BO3MOKHOCTH HMCIOJIB30BAHUS AJIEKTPOHHBIX (LIM(POBBIX) 00pa3oBaTENbHBIX
pecypcoB, SBISIOUIMXCS Y4eOHO-METOJANYECKUMU MaTepraiaMu (MyJIbTHMEANHHbBIE MPOTPaMMBbI, AJIEKTPOHHbIE YYEOHUKH M 3aIa4HUKH, DJIEKTPOHHbIE OMOJIMOTEKH, BUPTYaJbHbIC
71ab0paToOpHUu, MIPOBBIE MPOrPaMMBbI, KOJUIEKIIMM HU(POBBIX 00pa30BaTENbHBIX PECYPCOB), HCIIOJIB3YEMBIMH Ul OOYy4YEHHS M BOCIMTAHHUS Pa3iIMYHBIX TPYII IMOJb30BaTEJCH,
MPE/ICTABJICHHBIME B DJIEKTPOHHOM (LU(GPOBOM) BHJE M pealu3yromMMu auaaktudeckue Bo3MoxkHocTh UKT, comepikaHue KOTOPBIX COOTBETCTBYET 3aKOHOAATENBLCTBY 00

00pa3oBaHuH.
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