MHHHCTEPCTBO NPOCBEIEHWSI POCCHACKON ®EJIEPALIUH
Munucreperso ofpazonannn naykn Kupa-mcno-‘lcpkccckoﬁ Pecnybanku
Vupasaenun obpasonannn Vern-/LRery rnnekoro My nHiusinaisLnoro pajona

MBOY " COI c.Kodiaan"

vyT BEP}K HO
Jupe K

’ Baﬁoﬁsa 3A.
IMpukas Ne 58 or 30.08.2023r
AZ

PABOYAS MPOTPAMMA

vuebnoro npeamera « XHMHMH»

Juis obywatommxcs 8 — 9 kinaccos

c. Koiipnan, 2023



IHOACHUTEJBHASA 3AIITMCKA

PaGouas mporpamma pa3paboTaHa Ha OCHOBE TPEOOBAaHMIA K TUIAHUPYEMBIM PE3yIbTaTaM OCBOCHUS
OCHOBHOM o0Opa3zoBatenbHOM mporpammbl MBOY «COIIl c.Koitgan», peammsyromieit ®I'OC nHa
YPOBHE OCHOBHOTO 0011ero oOpasoBanusi. Pabodast mporpamMma paccuuTana Ha 5 JIeT U BKJIIOYAET B
ce0s TUTYJIbHBIN JIUCT; MOSICHUTENbHYIO 3alMCKY; COJepKaHuEe yueOHOro MpenMeTa, iIaHupyeMble
MIPEeIMETHBIC PE3yIbTaThl, TEMATUYECKOE TUTAHUPOBAHHUE.

KonnuecTBo yueOHBIX 4acoB, Ha KOTOpPbIE paccuuTaHa MPorpaMma:

8 knacc 9 knacc Bcero
KomnuyectBo yueOHbIx | 34 34 68
HEJIEIb
Komnuuectso YacoB B|2 2 -
HEJIEITI0
KonnuecTBO 4acoB B 1o 68 68 136

YpoBeHb cosiepikaHus IPOrpaMMbl; 0a30BbIi

MecTto B yueOHOM IUT1aHe: 00s3aTeNbHAS YacTh

Y4eOHUKHU:

Xumus. 8 kiace: yueOHUK. Ut 001eodpa3oBaTebHbIX. yupexaenuii / Pymsutuc I E.,
®enpaman O. I'. — M: «lIpocsenienue», 2022rox

Xumus.9 kinacc: yueOHHK. I 001eo0pa3oBaTebHbIx. yupexaeuuii / Pymsutuc I'. E., ®enpaman
@. I'. —M: «IIpocsemienue», 2022rox



8 xitacc

COJEPXAHUE YYEBHOI'O ITPEJIMETA

HaunmMmeHoBaHMIE TEMBI OO01uee s
KOJIHU4YEC H
TBO ux
4acoB MPAKTUYECKHU
e
,J1abopatopH
136
BBenenue. Xumusi — Hayka O BeIIeCTBaX, MX CBOMcCTBax W | 6 1

npeBpauieHusX. [loHsATHE O XMMHYECKOM 3jeMeHTe U (opmax ero
CYIIECTBOBAHUA: CBOOOJHBIX aTOMaX, MPOCTBIX U  CIOXHBIX
BemiecTBax. [IpeBpaienus BemecTB. OTIHYME XUMUYECKUX PEAKIUI
OT (pu3nuecKux siBieHuil. Pojab XMMUM B )KU3HU yesioBeka. XeMopuins
n xemoobusa. Kparkue cBeneHHs W3 HUCTOPHM BO3HHUKHOBEHUS H
pa3Butus xumud. [lepuon anxumuu. [Tonstue o punocodckom kamue.
Xumusa B XVI B. PazButue xumuu Ha Pycu. Posb oTedecTBEHHBIX
YUEHBIX B CTAHOBJIICHUHM XUMHUYECKOW Hayku — pabotsl M. B.
JlomonocoBa, A. M. byrtnepoBa, [I. . MenneneeBa. Xumuueckas
CUMBOJIMKA. 3HAaKM XMMMUYECKHUX DJIEMEHTOB M IIPOUCXOXKACHHE HX
Ha3BaHMi. Xumuueckue Qopmynsl. MHIekcbl U Ko3((PUIKMEHTHI.
OTHOocHTENbHBIE aTOMHAsA U MOJIEKYJISIpHAs. Macchl. Pacuer MaccoBoii
JI0JIM XMMHUYECKOTO 3JIeMEHTa o ¢opmyre BemiecTBa. [lepuonnyeckas
cucreMa xumuueckux snementos . M. MenneneeBa, ee cTpykTypa:
Majible W OOJbIIME MEepUONbl, TPYIIbl M HOArpyNnbl (TJaBHAs U
noboyHast). [lepuonuueckas cuctemMa Kak clpaBOYHOE Mocobue s
MOJIy4YEHUs CBEACHUHM O XUMUYECKUXDIIEMEHTAX.

[IpakTryeckue paboOTHI:

ITpuemsl oOpatieHust ¢ abopaTopHbIM oOopynoBaHueM. M3ydyeHue

ctpoenus maamenu.(1 gac).

PacueTHpIC 3aJa4du:

Haxox1eHre OTHOCUTEIBbHOM MOJIEKYJIIPHOM MacChl BEILIECTBA 110 €ro
XuMHuecko gopmyse. 2. Beiuncienre MaccoBOi 0JM XUMUYECKOTO
9JIEMEHTA B BEILIECTBE MO €ro (opmyIe.




ema 1. AToMbl xXumMHuueckux 31nemMeHToB CtpoeHue atoma . Cocras spa.
ATOMBI Kak (opMa CyIIECTBOBAHHS XUMHUYECKHUX DJIEMEHTOB.
OcCHOBHBIE CBEZICHUSI O CTPOEHUU aTOMOB. /[oKa3aTesbcTBa CII0KHOCTH
ctpoerust aromoB. OmbiTel Pesepdopna. I[lmanerapras Momensb
ctpoeHust atoma. CocTaB aTOMHBIX SIA€pP: HPOTOHbI M HEWUTPOHBI.
OtHocuTenbHas aToMHasi Macca. B3auMocBsi3b MOHSATUIM

«IPOTOHY, KHEUTPOH», KOTHOCHUTEINIbHASI aTOMHAsi Macca». MI3MeHeHue
qrcia MPOTOHOB B siJjpe aroMa — 00pa30BaHUE HOBBIX XUMHYECKUX
s1eMeHTOB. l3MeHeHue uwMciia HEUTPOHOB B sApe aroMa —
obpa3zoBanue n30TonoB. COBpEeMEHHOE OIpPEACIICHUE TOHSATHS
«XUMHYECKHH 371eMeHT». M30TONbI KaK pa3HOBUIHOCTH ATOMOB OJTHOTO
XUMHUYECKOTO 3JIEMEHTa. ONeKTpoHbl. (CTpOeHUEe 3IIEKTPOHHBIX
000J104€K aTOMOB XMUMHUYECKHX 3JIeMeHTOB No 1—20 mepuoauueckon
cucrembl JI. WM. MenneneeBa. IloHATEe O 3aBepUIEHHOM U
HE3aBEpIICHHOM DJJIGKTPOHHOM CJIO€ (SHEPreTHYeCKOM YpPOBHE).
[Iepnonnueckas cucrema XuMudeckux 3iaeMeHToB . 1I. Menneneesa
U CTpOCHHE aTOMOB: (HU3UYECKHIl CMBICI MOPAIKOBOTO HOMeEpa
2JIEMEHTa, HOMeEpa TIpymmbl, HOMepa nepuoga. M3MmeHeHue uucia
3JIEKTPOHOB HA BHEIIHEM 3JIEKTPOHHOM YPOBHE aTOMa XUMHUYECKOIO
dJIEMEHTa — 00pa30BaHME MOJIOKUTEIBHBIX U OTPHUIIATEIBHBIX HOHOB.
Hownsl, oOpa3zoBaHHBIE aTOMaMU METAJJIOB M HeMeTasuioB. [IpuuuHsb
U3MEHEHUS METANIMYECKUX M HEMETAINIMYECKUX CBOWCTB B IEPUOAAX
u rpynmnax. O6pa3zoBanue OMHapHBIX coeAnHeHU. [loHsTHE 0OHOHHOM
cBs3u. CxeMbl 00pa3oBaHus MOHHOM CBsA3H. B3aumoneiicTBue aToMoB
XUMHUYECKHX 3JIEMEHTOB-HEMETAIUIOB MEXIy co0oil — oOpa3oBaHue
JIByXaTOMHBIX MOJIEKYJ MPOCTHIX BemlecTB. KoBaneHTHas HemosspHas
XUMUYECKas CBS3b. OJIEKTPOHHBIE U CTPYKTYpHblE (OPMYJIbI.
B3aumopeiicTBue aTOMOB XUMUYECKUX 3JIEMEHTOB-HEMETAIIJIOB MEXKY
coboif — oOpa3zoBaHMe OWHApHBIX COEAMHEHUH HEMETauIoB.
DNeKTpOOTPUIIATETLHOCTh. [IOHATHE O KOBAaJICHTHOU TOJIIPHOM CBSI3H.
B3aumonencTBue aroMOB XMMHUYECKHX 3JIEMEHTOB-METANIOB MEXIY
coboif — oOpa3zoBaHuE MeTaUIMYECKUX KpucramwioB. [loHsTtue o
METAJUINYECKOM CBsI3U. BaleHTHOCTS.

XUMUYECKUI SKCIIEPUMEHT.

JleMoHCTpanuu:

Mopnenn aToMOB XMMMUYECKUX 3JeMeHTOB. [leproguueckast cucrema
xuMudeckux aneMeHToB . 1. Mennaeneena.

Tema 2.IIpocteie BemecTBa-MeTaibl

[TonoxkeHre METaIIOB M HEMETAUIOB B NEPUOJUYECKONW CHUCTEME
xumudeckux sneMmeHToB [[. U. MengeneeBa. BaxHeiimme mpocTeie
BEILIECTBA — METAJUIBL: JKEJIE30, ATFOMUHUM, KAJIbLIUM, MarHUW,HATPU,
kaymid. O0ume Gu3nIecKkrne CBOMCTBAa METAJIIIOB. BakHeHmmenpocToie
BellleCTBa—HEMETaUIbl,  OOpa30BaHHBIE  aTOMaMH  KHUCIOPOa,
BOJIOpO/A, a30Ta, cephl, Gocdopa, yrieposa.

CrocoOHOCTh aTOMOB XHMHYECKHX JJIEMEHTOB K OOpa3oBaHHIO




€CKOJIbKMX TPOCTBIX BEHIECTB — aJUIOTPOMNUs. AJUIOTPOIHBIC
Moaudukanuu kuciopona, ¢ochopa u onoBa. MeramiMdecKkue u
HEMETAJJINYeCKHE CBOICTBa MPOCThIX BemiecTB. OTHOCUTEIHLHOCTH
JICJIEHUs] TIPOCTBIX BEIIECTB HAa METAUIbl M HeMeTayuibl. [locTosHHAsS
ABorazgpo. KomumyectBo BemectBa. Monb. MousipHas  Macca.
Mounsipablii  00bEM  Ta3000pa3HBIX BemIecTB. KpaTHbIE €IUHUIIBI
KOJIMUYECTBa BEIIECTBA — MILIUMOJb U KMUJIOMOJb, MUJUIUMOJISIpHAS U
KHJIOMOJISIPHASE MAacChl BEIIECTBA, MIJUTUMOJISIPHBIN M KHJIOMOJISIPHBIN
o0BbeMBbI Ta3000pa3HBIX BelIECTB. PacdyeTbl ¢  HCHOJB30BAHUEM
MOHATHIA «KOJMYECTBO BEIIECTBA», «MOJISIPHAS Macca», «MOJISPHBIN
00BEM ra3oB», «IIOCTOSTHHAS ABOTaApO».

XUMUYECKUH SKCIIEPUMEHT.

JeMoHcTpanuu:

OOpasupl G6emoro m ceporo oJioBa, Oemoro u KpacHoro ¢ocdopa
(Buzmeo). Hekoropele BeliecTBa KOJIMYECTBOM BellecTBa 1 MOJb.
Monens MosipHOro 00bemMa ra3000pa3HbIX BEIIECTB.

Pacuernble 3anaun:

Brruncnenne MOJSIpHOM MacChl BEIIECTB IO XUMHUYECKUM (HOpMYyIIaM.
Pacyertsl ¢ ncmoyib30BaHUEM TOHATHH «KOJIMYECTBO BEIIECTBAY,
«MOJISIpHAsi Macca», «MOJISIPHBIE OOBEM Ta30B», «IIOCTOSTHHAS
ABorazipo».

Tema 3. CoenuHeHMsT XUMHYECKHUX 3JeMEHTOB. CTEIeHb OKHUCICHHUS.
OnpeneneHue CTeNeHN OKUCICHUS.

Crenens okucnenus. OnpeneneHue CTeNeH OKUCIEHUS AIIEMEHTOB 1O
xumuueckoi gopmyse coenunenus. CocrapiaeHue Gopmys OMHAPHBIX
COeMHEHMH, 00mmii cmoco0 uX Ha3biBaHUS. bUHapHBIECOETMHEHUS
HEMETAJUIOB: OKCHJbI, XJOPHUIBL, CYIbQUIABI U JIp. MUX COCTaB H
HazBanus. CocraBnenue ux (opmyin. [IpeacraBureny oKCHIOB: BOAA,
VIJIEKUCHIBIA Ta3 W HeramieHass u3BecTb. [IpeacTtaBuTenu IeTydux
BOJOPOAHBIX COEAMHEHHI: XJIOPOBOJIOPOA U aMMHUaK. OCHOBaHUA, UX
cocTaB W Ha3BaHus. PacTBopuMOCTh OCHOBaHHMiII B Boje. Tabmuia
pacTBOPUMOCTH THUJPOKCUAOB M cojed B Boue. IlpeacraBurenu
mieioYei: TUAPOKCHIBI HATpusi, Kaimusg U Kaubliusa. [loHstue o
KaueCTBEHHBIX peakuusax. Muaukatopbl. I3MeHeHHEe OKpacku
WHJIMKATOPOB B IENOYHOW cpene. KHCIOThI, UX COCTaB W Ha3BaHUS.
Knaccudukanus kucnot. [IpencraBurenu KUCIOT: cepHasi, CONsSHAs U
azoTHas. M3MeHeHne oKkpacKku MHIUKATOPOB B KUCIOTHOM cpeae. Conmun
KaKk MpPOM3BOAHBIE KHUCIOT M OCHOBaHMM. VX cocTaB W Ha3BaHWS.
PactBopuMocTh coneli B Boae. [IpeacraBurenu cosieil: XJI0pu HaTpus,
kapboHar u ¢docdar kambius. AMoOppHBIE U KPHCTAIIMYECKUE
BENIECTBA. MexxMOoeKyIIsipHbIe B3aUMO/ICHCTBHSI. Turnbl
KPUCTAJUIMYECKUX PEIIETOK: HMOHHAsg, aTOMHas, MOJIKYJApHas H
MeTajIdeckas. 3aBHCHMOCTH  CBOMCTB  BEIIECTB OT  THIIOB
KPUCTAJUIMYECKUX  pelmeTok.  BemecTtBa  MOJEKYISIPHOTO U
HEMOJICKYJIIPHOTO CTPOCHHUS. 3aKOH IMMOCTOSTHCTBA COCTaBa JJIsI BEIECTB
MOJIEKYJIIpHOTO cTpoeHusi. Uucteie BemiectBa U cMmecu. [lpumepsl
XKHUIKWX, TBEPBIX U Ta3000pa3HbIX cMeceil. CBOMCTBA YNCTHIX BEIECTB
u cMeceit. FIx cocraB. MaccoBas 1 00beMHas JOJIM KOMIIOHEHTA CMECH.
PacueTsl, cBsSI3aHHBIC C HCIOIB30BAHUEM ITOHITHS

«HOTIS.

XUMUYECKUH SKCIIEPUMEHT.
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JleMoHCcTpanuu:

OOpasupl  OKCHIIOB, KHCIOT, OCHOBaHMH wu coneil. Mopaenu
KPUCTAJUIMYECKUX PEIIETOK XJIOPHIa HATPHsI, ajiMa3a, OKCH/Ia yriepoja
(IV). B3peiB cMecu Bomopoaa ¢ Bo3ayxom. CrocoObl pasjeneHus
cMeced. JIuCTHILISINS BOIBI.

JlaGopaTOpHBIE OTIBITHI:

3HAKOMCTBO ¢ 00pa3llaMH BEIIECTB Pa3HBIX KJIACCOB.

Pa3nenenue cmeceii.

PacueTrHble 3a1a4n:

Pacuer MaccoBoli 1 00BEMHOI 10JIEH KOMIIOHEHTOB CMECH BEIIECTB.
Brrunciienne MaccoBOil 101U BEIIECTBA B PACTBOPE IO U3BECTHOM
Macce paCTBOPEHHOTO BEIIECTBA M MACCE PACTBOPHUTEISL.

Boluucinenne macchl pacTBOPSEMOro BEHIECTBA W PACTBOPUTEII,
HEOOXOUMBIX JUIsl IPUTOTOBIICHUS OINPEACIICHHON MacCchl pacTBoOpa C
M3BECTHOM MacCOBOM JIOJIEN paCTBOPEHHOTO BEIIECTBA.

Tema 4. VI3MeHeHusl ,IPOUCXOMSIIME C BEHICCTBAMHU. SIBIICHUS
¢usnyeckue u xumuueckue. IloHsTHE sBIEHHMN Kak H3MEHEHMI,
MIPOUCXOJSIIMX C BEIIECTBaMU. SIBICHUS, CBSI3aHHBIE C U3MEHEHUEM
KPUCTAJIJINYECKOIO CTPOEHUS BEILECTBA IPU IIOCTOSIHHOM €0 COCTaBe,
—  ¢wusnueckue sBieHus. Dusznveckue SABICHUS B XUMHU:
JUCTWUISILMS, KPUCTA/UIN3aLKs, BBIIAPUBAHUE U BO3TOHKA BEIIECTB,
HeHTpudyrupoBanue. SIBieHUs, CBSA3aHHBIE C M3MEHEHHEM COCTaBa
BELIECTBA, — XMUMHUUYECKUE peakuuu. [Ipu3Haku 1 ycioBuUs NPOTEKAHUS
xumMuueckux peakuuil. IloHsatue 00 23K30- M IHAOTEPMUYECKUX
peakuusx. Peakuum ropeHus Kak 4acTHBIM CIlyd4all 3K30TEpPMUYECKUX
peakuuii, MPOTEKAIOIIUX C BBIJCIEHUEM CBETa. 3aKOH COXpaHEHHs
MacChl BEIIECTB. XWUMHYECKHE YypaBHEHUS. 3HAUEHUE HHAEKCOB MU
koa¢pdunrentoB. CocTaBieHHE YPaBHEHHM XUMHUYECKHX pEaKLui.
Pacyersl 1o XxumMuyeckuMm ypaBHeHUsAM. Pemenune 3amad Ha
HaXO0XJEHWE KOJUYECTBAa BEIECTBA, MAcChl MM OOBEMa MPOIYKTa
peaKkMM MO KOJMYECTBY BELIECTBA, Macce WM O00BbEMY MCXOIHOIO
BellecTBa. Pacuersl ¢ UCIOJIb30BAaHUEM IOHATHUS

«J0JIs1», KOTJJa UICXOAHOE BEUIECTBO JAaHO B BUJE PacTBOPA C 3alaHHOM
MAacCOBOM  JIOJIEM  PAacTBOPEHHOI'O  BEIIECTBA WM  COJEPIKUT
OIIpEeCIEHHYIO0 00 npuMmeced. Peakiuu pasnoxenud. [lonstue o
CKOPOCTH XMMHUYECKUX peakiuil. Karanuzaropsl. @epmenTsl. Peaknnn
coequHeHus. KartamuTuueckue W HEKAaTAIUTUYECKUE  PEaKLHUU.
OObpaTumble U HEOOPATUMBIE PEAKIUH.

Peakuumn 3amemieHusa. OJIEKTPOXMMHUYECKHM sl HaNpsDKEHUN
METAJIJIOB, €r0 HCIIOJIb30BaHHUE ISl TMPOTHO3WPOBAHUS BO3MOXHOCTHU
IIPOTEKAaHUs peakUui MEXIy MeTalllaMd W PACTBOPAMU KHCIIOT.
Peakuuu BBITECHEHHSI OJHMX METAJUIOB M3 PACTBOPOB HX COJeH
ApyrumMHu MeTauiamu. Peakiumu oOmeHna. Peakium HeWTpanu3auuu.
VYcnoBus mpoTekaHus peakiuii oOMeHa B pacTBOpax A0 KOHIA. THIb
XUMHAYECKHX peakiuil (MO0 MpU3HAKY «UHCIO U COCTaB HCXOJHBIX
BEIIECTB U MPOAYKTOB peaklMu») Ha puMepe CBOWCTB Boabl. Peakuns

pa3lioKeHUsT — DJIEKTPOAM3 BOAbl. Peaknuu coeiuHEHUs —
B3aMMOJIEMCTBUE BOIbI C OKCUIAMHU METAIIJIOB U HEMETAJI0B. [loHstre
«TUIPOKCUABIY. Peakumu 3amerieHuss — B3aUMOJCHCTBHE BOJABI C

LIEJIOYHBIMU U IIEJIOYHO3EMEIbHBIME MeTaulaMu. Peakiun oOMeHa
(Ha mpuMepe ruIpoIn3a CyabQuIa ATIOMIHHS U KapOuaa KaabIys).
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XUMHUYECKUN IKCIIEPUMEHT.
JleMoHcTpanuu:

[Ipumepsl ¢usndeckux SABIEHUW: a) IUIaBleHHe mnapaduHa; 0)
BO3rOHKAa HoJa (BHUJEO); B) pacTBOPEHUE IEpMaHraHaTa Kajus; T)
muddy3us TymMCThIX BEMECTB ¢ GUIbTpOBaIbHON Oymaru. [Ipumepsr
XUMHUYECKHUX SIBJICHUN: a) ropeHue marHus, Qocdopa (Bumeo); 0)
B3aMMOJICHCTBHE COJISTHOH KHUCIOTBI C MpPaMOpOM WJIM MEIIOM; B)
nonyyenue tuapokcuaa menu (l); r) pacTBopeHue MOITYyY4ESHHOTO
THIPOKCHIA B KUCIIOTax; 1) B3aumojeinctBue okcuma memu (1) c
CEpHOU KHCJIOTOW MPU HarPEBaHUU; €) B3aUMO/ICHCTBUE pa30aBICHHBIX
KHCJIOT C METallaMH; JK) paslioKCHHE IEPOKCHAa BOAOPOJA.
Kpucrannuueckue pemerkn anMaza M rpadura. 3HaAKOMCTBO C
o0pa3iaMu MPUPOTHBIX KapOOHATOB M CHIMKATOB. O3HAKOMIICHHE C
BHJIAMH CTEKJIA.
JIabopaTOpHBIE OIBITHI:

OxucneHre Meay B TUTAMEHU CITUPTOBKH HITU TOPEIIKH.

[Tonmy4yeHue yrieKkucioro ra3a B3auMoJIeHiCTBUEM COJIbI M KHCIIOTHI.
3amenenne Meau B pactBope xyopuna meau (1) sxenezom.
PacuerHble 3a1aun.
Bbrunciienue 1o XUMHUYECKUM YpPaBHEHHSM MAacChl MJIM KOJMYECTBA
BEIIECTBA 110 M3BECTHOW Macce MM KOJMYECTBY BEIIECTBA OJHOTO M3
BCTYIAIONIMX B PEAKIMIO BEIIECTB WX POIYKTOB PEaKIIUH.
Brruucienne maccwl (KOJIMYECTBAa BEHIECTBA, OOBEMa) MPOAYKTA
peaKIiM, €CiIM U3BECTHA Macca MCXOIHOTO BELIECTBA, COJEPIKAILIETO
ONPEACICHHYIO JOJIIO TPUMECEH.

Brrunicnenne Maccel (KOMMYeCTBa BEIIECTBAa, O0bEMa) MPOIYKTa
peaknuM, ecid W3BEeCTHa Macca pacTBOpa W MaccoBas JIOJIS
PacTBOPEHHOTO BEIIECTBA.

Tema 5.IIpocreiilne onepanuy ¢ BEECTBAMH. 4
[Mpaktiueckne paboTel: AHamu3 TmouBbl W Bomel (1 wac).
IIpuroroBnenue pacTBopa caxapa M pacueT €ro MacCOBOM JOIU B
pactBope (1 gac).

Tema 6.PactBopenue. PactBopbl. CBoiicTBa pactBopoB. PactBopenue | 18

pacTBopuMoOCTb. PacTBopeHHe Kak (PU3MKO-XMMHUYECKHI Ipolecc.
[lonsiTue o ruapaTax u Kpuctayorujapartax. Pactsopumocts. Kpubie
PacTBOPUMOCTH KAaK MOJENb 3aBUCHMOCTH PACTBOPUMOCTH TBEPJBIX
BELIECTB OT Temmeparypbl. HacblllleHHble, HEHACHIILIEHHbIE U
MIEPECHIIIEHHBIE PAaCTBOPBL. 3HAYEHUE PACTBOPOB IS INPUPOIABI H
cenbCcKoro xo3siictea. [ToHsTHE 00 SIEKTPOTUTHUECKON AUCCOLUAIIH.
ONEKTPONUTBI W HEMIEKTPOJAUTHL.  MeXaHu3sM  Jauccounuanuu
AJEKTPOJUTOB C PA3JIMYHBIM THUIIOM XUMHUYECKOM cBsi3u. CTeneHb
AIEKTPOJIUTHYECKON Aucconnan. CUIbHBIE U CIa0ble dJIEKTPOIUTHI
Knaccudukanus noHoB u ux cBoiictBa. Kucinortel, ux kmaccudurarusi.
Huccoumaruss KUCIOT M MX CBOHMCTBA B CBET€ TEOpPHUH
AJEKTPOJUTUYECKON  Jauccouanuud. MOJeKynsipHble ¢ HOHHBIC
YpaBHEHUS PeakIuil KUCIOT. B3auMoaencTBue KUCIOT C METAJJIaMH.
DNEKTPOXUMHYECKUH DSl HaNpshKEHUH MeTaioB. B3aumoneincTsue
KUCIOT C OKCHIAMH MeETaIOB. B3anMoIeWcTBHE KHUCIOT C
OCHOBAaHMSIMU — peaklys HeuTpanu3zauuu. B3anmoaencreue KUCor ¢
COJIIMH. Hcnonb3zoBanue TaOIUIIBI PacTBOPUMOCTH TUTSt




XapaKTEPUCTUKA XUMUYECKUX CBOMCTB KHUCIOT. OCHOBaHUsA, UX
knaccudukanus. Jlucconuanus OCHOBAaHWM M MX CBOWMCTBAa B CBETE
TEOPUM  IJIEKTPOJMTUYECKOM  auccouuauuu.  BsaumoneinictBue
OCHOBaHUN C KHUCJIOTaMH, KHUCIOTHBIMM OKCHUJIAMU U  COJISIMH.
Hcnonb3oBanue TabMUIBl PACTBOPUMOCTH JJISl  XapaKTEPUCTUKU
XUMUYECKUX CBOMCTB OCHOBaHMW. Pa3noxxeHue HEpacTBOPUMBIX
OCHOBaHMi npu HarpeBaHuu. Coiu, UX Ki1accupukaius u 1Mccounanus
pa3nuuHbIX TUNOB coseid. CBolicTBa COJE€l B CBETE TEOpUU
AJIEKTPOJUTUYECKON  aucconmanuud. B3aumoneicTBue coied ¢
METAJUIaMH, YCJIOBHUS MPOTEKaHUs OSTUX peakuuil. B3zaumopeincrsue
COJIEH C KUCI0TaMH, OCHOBaHUSMU U coJisiMU. Vcrionb3oBaHue TaOIuIlbI
PacTBOPUMOCTH JUIsl XapPaKTEPUCTUKU XUMHUYECKHUX CBOMCTB COJIEH.
O06001meHue cBeeHni 00 OKCHIax, MX KIAaCCH(PUKAIMY B XUMUYECKHX
CBOWCTBax. I'eHeTMyeckue psAapl METAVIOB W HEMETAJUIOB.
'eneTnyeckass CBA3b MEXJy KilacCaMd HEOPraHUYECKUX BEILECTB.
OKHCIIUTENbHO-BOCCTAHOBUTENIbHBIE  peaknuu.  Okuciaurens U
BOCCTAHOBUTEJb, OKHUCIEHUE U BOCCTAHOBJIEHHME. Peakuuu MOHHOTO
oOMEHa M OKHCIIMTEIHLHO-BOCCTAHOBUTEIbHBIC peakiuu. CocTaBlieHNE
YPaBHEHUN OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX pPEAKLIUNA METOJO0M
aneKTpoHHOro OanaHca. CBOICTBa MPOCTBIX BELIECTB — METAJUIOB U
HEMETAIJIOB, KHCIOT M COJIed B CBeTe MPEJCTaBICHU 00
OKHCITUTEIHHO-BOCCTAHOBUTEIBHBIX MPOIIECCaX.

XUMUYECKUHN IKCIIEPUMEHT.

JlemoHcTpamuu:

HcnbiTanue BelmecTB M MX PacTBOPOB HAa AJIEKTPONPOBOJHOCTb.
JIBr>KeHHE OKpPAIIEHHBIX HOHOB B DJIEKTPHUUECKOM TT0JIe. 3aBUCUMOCTD
AJEKTPONPOBOAHOCTH  YKCYCHOM  KHUCJIOTBI OT  KOHIIEHTpAllUU.
B3anMopeicTBre IMHKA C CEPOH, CONSTHOM KUCIOTOW, XJIOPUAOM MEIH
(IT). F'openne maruus. BzaumoaelicTBre XJIOPHOM U CEPOBOAOPOTHOM
BOJIBI.

JlabopaTOpHBIE OTIBITHI:

Peakuuu, XxapakTepHble 17151 paCTBOPOB KUCIOT (COJSTHOM UM CEPHOM).
Peakiuu, xapakTepHble A7 pacTBOPOB Iienoueit (TUIPOKCUIOBHATPHUS
WJTU KaJTus).

[lonyyenue u CBOHCTBa HEPACTBOPUMOIO OCHOBAaHMS, HaIpHUMeEp
ruapokcuaa meau (I1).

Peakiuu, xapaxkTepHble ISl pacTBOPOB CoOJied (Hampumep, s
xnopuaa meau (I1).

Peakiuu, xapakTtepHble i OCHOBHBIX OKCHIOB (Hampumep, s
OKCHJIA KaJIbITUs).

Peaknuun, xapaktepHble AJisi KUCIOTHBIX OKCHJAOB (Hampumep, s
YTJIEKHUCIIOTO Ta3a).

Tewma 7.IIpakTUKyM I10 IPONEHHBIM TEMaM.

VYcnoBus npoTekaHUs XUMUYECKUX PEaKIuil Mexay pacTBOpaMu
ANEKTPOIUTOB 70 KoHIIa (1 yac).

Honnsie peakiuu (1 gac).

CBoiicTBa OCHOBaHHMIA, KUCJIOT M couteit (1 gac).

Pemenue sxcniepuMeHTanbHbIX 3a4a4 (14dac).




IINTAHUPYEMBIE ITPEJIMETHBIE PE3YJ/IbTATDI

8-9 xmacc

[IpenMeTHbIE pe3ybTATHI

BbInycKHUK Hay4YHUTCS.

OnuceiBaTh CBOICTBA TBEPBIX, KUIKUX, FA3000pa3HbIX BEIIECTB, BBIACISSI UX CYIIECTBEHHbBIE
MIPU3HAKU.

Ha3rsBaTh XUMHUYECKHUE DJIEMEHTHI.

OmnpenensaTh cOCTaB BEHIECTB MO uX Gopmynam. OnpenensTh BAIGHTHOCTh aTOMa 3JIEMEHTA B
coequHeHusIX. CocTaBIsATh POPMYIIbl OMHAPHBIX COSTUHEHUM.

PaznnuaTthk XuMudueckue u (1)I/I3I/I‘-IGCKI/I€ SABJICHUS.

OnpenensaTs TUN XUMHYECKUX peakiuii. Ha3piBaTh NMpU3HAKU U yCIOBUS MPOTEKAHUS
XUMHUYeCKUX peakuuid. KimaccuduuupoBarh XuMHUYECKHE PEAKIIUU TTO PA3IMUHBIM TPU3HAKAM.
BbIsBNSTH TpU3HAKHM, CBUICTENBCTBYIOIIME O TMPOTEKAHUM XHUMHUYECKOM peakiuuu mpu
BBITIOJTHEHUHN XUMUYECKOTo onbiTa. COCTAaBIATh ypAaBHEHUSI XUMUUYECKUX PEaKIUH.

Cobmoate mpaBuiia 0Oe30mMacHO paboOThl MpU  TPOBEACHHH ONBITOB. Illoib3oBaThes
1ab0paTOpHBIM 000PYIOBAHUEM U TTOCYAOH.

BbI4HcnsTh OTHOCUTEIBHYIO MOJICKYJISIPHYIO M MOJISIPHYIO MacChl BEIIECTB, MAacCOBYIO JIOJIO
XUMHYECKOTO JJIEMEHTa 10 (pOopMyIie COSTMHCHHUS.

BBIHCIATH KOMMYECTBO, 00hEM HITH MACCy BEIIECTBA IO KOJIMYECTBY, 00bEMY, Macce peareHTOB
HJIA IIPOAYKTOB PEaKIUH.

XapakTepu3oBaTh (GHU3UUECKHE M XHUMHYECKHE CBOWMCTBAa MPOCTHIX BEIIECTB: KHUCIOpOJA H
Bogopona. Ilomyuats, cobupaTh KHCIOPOA M BOAOPOA. Pacmo3HaBaTh ONBITHBIM ITyTEM
ra3o00pa3Hbl€ BEILECTBA: KUCIOPOA, BOAOPO/I.

BrbruncnsTe MaccoByIO 100 pACTBOPEHHOTO BEIIECTBA B PACTBOPE.

[TpUroTOBISATH PaCTBOPHI C ONPEAECTEHHON MAaCCOBOM JI0JI€H PAaCTBOPEHHOT'O BEIIECTRA.
Ha3zriBath COCAMHCHUA H3YUCHHBIX KJIACCOB HCOPTaHUYCCKUX BCIICCTB. XapaKTepnsoBaTb
(bu3nyecKre U XUMUYECKHE CBOMCTBA OCHOBHBIX KJIACCOB HEOPTaHMUECKUX BEIIECTB: OKCUIOB,
KHCJIOT, OCHOBAaHHUM, COJICH.

OmnpenensTh NPUHAAIEIKHOCTD BEIIECTB K OMPEEICHHOMY KilacCy coeiuHeHun. COCTaBIsATh
(hopMyIIbl HEOPraHUYECKUX COSTMHEHUN N3yUYEHHBIX KIIacCOB.

HpOBO)II/ITI) OIIBITHI, MNOATBCPKAAIOIIUE XUMHNYCCKUC CBOMCTBA HN3YUCHHBIX KJIAaCCOB
HCOPTraHNYCCKUX BCIICCTB.

Pacno3naBaTh OIBITHEIM IIyTEM paCTBOPLI KUCJIIOT U HIGJ'IOLIGI\/'I M0 UBSMCHCHUTIO OKPACKH
WHIUKATOPA.

XapaKTepmoBaTL B3aMMOCBA3b MCKY KJIaCCaMH HCOPTaHUYCCKUX COC}IHHGHHﬁ. CocCTaBIIsITh
yYpaBHEHHUs pEaKIiii, COOTBETCTBYIOIIUX MOCIEI0BATEILHOCTH MPEBPAIICHUN HEOPTaHMUECKUX
BEIECTB Pa3INIHBIX KJIACCOB.

[IpoBOoANTH OMBITHI MO TOJYYEHHUIO, COOMPAHMIO W H3YYEHHIO XHMHUYECKUX CBOMCTB
ra3000pa3HBIX BEMIECTB: YIIECKUCIOTO Ta3a, aMMHAaKa, XJIOPOBOIOPOIA.

Pacrio3naBaTh OMBITHBIM MyTE€M Ta3000pa3HbIE BEIIECTBA: YTIEKUCIBIA Ta3, XJIOPOBOIAOPOI U
aMMHaK.

XapakTepu3oBarh (HU3HMUECKUE U XUMHUECKHUE CBOMCTBA BOJIBI.

HpOBO}II/ITI) pC€aKkuru, MOATBCPKAAIOIINEC Ka4eCTBEHHLIA COCTaB Pa3IMYHBIX BCHICCTB.
OOBACHATH (PU3HUECKUI CMBICT aTOMHOTO (TTOPSIKOBOT0) HOMEpPa XMMHUECKOTO dJIEMEHTA,
HOMEPOB I'PYIIIBI U NIeproia B nepuoanueckon cucreme [[.1. Menneneesa.

OOBICHATD 3aKOHOMEPHOCTU HW3MCHCHUA CTPOCHHUA aTOMOB, CBOMCTB DJIEMEHTOB B npeacinax
MaJibIX MICPUOJ0B U I'TITABHBIX MOATPYIIIL.

Xapakrepu3oBath xumudeckue sneMeHThl (I-1V meproabl) Ha OCHOBE MX ITOJIOKEHHS B
nepuoanueckoit cucreme [[.1. MenneneeBa u 0COOEHHOCTEH CTPOCHUS UX aTOMOB.

CocTaBisTh CXeMbI CTpoeHHUsI aTOMOB 3jeMeHToB (I-1V mepnobl) meproandecKoil CHCTEMBI
J.1. Menneneena.

OHpeI[eJ'IHTB BU XHMHYECKOH CBSI3U B HCOPTraHNYCCKUX COCIUHCHUAX. PaCKpBIBaTB CMBICJI
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MOHATUH «MOH», «KaTUOHY», «aHUOH», «3JIEKTPOJIUTHD,«HEAIEKTPOIIUTBIY, «AJIEKTPOIUTUYECKAS
JUCCOLUALUAY, «OKUCIUTENDY, «CTENEHb OKUCIEHUSI» «BOCCTAHOBUTEIID), «OKUCIECHUEY,
«BOCCTAHOBIICHUEY.

XapaKkTepu30BaTh 3aBUCUMOCTb (DU3NYECKUX CBOMCTB BEILECTB OT THUIIA KPUCTAJUIMYECKOM
pELIEeTKU.

Ornpenenars CTEeNeHb OKUCIEHNS aTOMa 3JIEMEHTA B COEIMHEHUU.

CocTaBiATh ypaBHEHUS JIEKTPOIUTUUECKOMN TUCCOIMALIMN KUCTIOT, I1IeJI0UEei, COJIeH.
OOBSICHATH CYIIHOCTh IIpoLEcca MIEKTPOJIUTUYECKOW AMCCOLMALMM U PEaKUUd HOHHOIO
oOMeHa. CocTaBisATh TIOJHBIE M COKpAIlCHHbIE HWOHHBIC YpaBHEHHS peakuuu oOMeHa.
OmnpenensTe BO3MOXXHOCTD MTPOTEKAHMsI peakuii HOHHOTo ooMeHa. COCTaBIATh MOJICKYJISIPHBIC
U MOJIHBbIE MOHHBIE YPAaBHEHHUS 110 COKPALICHHBIM HOHHBIM YPaBHEHUSIM.

OnpenensTb OKUCIWTENb UM BOCCTaHOBUTENb. (COCTaBIATH YPABHEHMSI OKUCIUTEIbHO-
BOCCTAHOBUTEJIbHBIX PEAKLIUMN.

XapakTepu3oBaTh B3aUMOCBS3b MEXKJy COCTaBOM, CTPOCHHEM M CBOHCTBaMU HEMETAIIOB (PTop,
XJIOp, cepa, a30T, ¢ocdop, yriaepoa, KpeMHHIT), METAJUIOB (ILI€JIOYHbIC U MIEI0YHO- 3eMeIbHbIe
METaJLJIbl, ATFOMUHUH, JKeJI€30, XpOM) U UX COSAUHEHUMN.

HaspiBaTh opranuueckuie BeriecTBa o ux ¢GopMyie: MeTaH, 3TaH, STHIIEH, alleTHIIeH, METaHoII,
3TaHOJ, TJMLEPUH, YKCYCHAsl KUCJIOTa, aMUHOYKCyCHas Kuciorta. M300paxkaTh CTPYKTypHbIE
(bopMyIibl TepeUnCICHHBIX OPTaHUYECKUX BEIIECTB.

BbInyCKHUK MOTYYUT BO3MOKHOCTh HAyUUThCS:

XapakTepru30BaTh OCHOBHBIE METO/IbI IO3HAHUS: HA0JIIOIEHUE, U3MEPEHNE, SKCIIEPUMEHT.
PackpbiBaTh CMBICIT OCHOBHBIX XUMUYECKUX MOHITHI «aTOM», «MOJIEKYJIa»,«XUMAYECKHUM
JJEMEHT», <«IIPOCTOE BEILECTBO», «CJIOKHOE BEUIECTBO», «BAJICHTHOCTHY, «XMUMHUYECKas
peakLus», UCTIOIb3Ys 3HAKOBYIO CUCTEMY XUMUH.

N300pakaTh CXeMbl CTPOCHHS MOJIEKYJ BEIIECTB, OOpa30BaHHBIX pa3HbBIMU  BUAAMHU
XUMHYECKHUX CBSI3EH. PackpeiBathb CMBICI  IOHATHIL: «XUMHUYECKas  CBA3bY,
«QIEKTPOOTPULIATENBHOCTD).

PackpeiBaTh CMBICT 3aKOHOB COXPaHEHMsI MacChl BELLIECTB, IIOCTOSIHCTBA COCTaBa, AaTOMHO-
MOJIEKYJISIPHOM TEOpHH, 3aKOHa ABOTajpo.

PackpeiBats cmbici [lepuoanueckoro 3akona /.M. Menneneesa.

PackpbIBaTh CMBICH MOHATUH «TEIIOBOM 3(PPEKT peakuun», «MOJISPHBII 00BEM».

PackpsIBaTh CMBICI NOHATUH «IUCIIEPCHASI CUCTEMAY, «PACTBOPY, «PACTBOPUMOCTHY.
PackpbIBaTh CMBICI TEOPHUH NIEKTPOJIUTUYECKON UCCOLUALINH.

Hcnonb3oBath mpuOOpeTeHHbIE 3HAHUSA AJI1 OOBSICHEHUS OTAENbHBIX ()aKTOB M TNPUPOIHBIX
ABJICHUN. BBIOBUTAaTh M MPOBEPATH SKCIEPUMEHTAIBHO TMIIOTE3Bl O XMMHMUYECKHX CBOMCTBax
BEIIECTB HA OCHOBE UX COCTaBa U CTPOEHMUSI, UX CIIOCOOHOCTH BCTYMAaTh B XUMUYECKUE PEAKIINH,
0 XapakTepe U MPOAYKTaX pa3IN4HbIX XMMHUECKUX PEaKLUN.

XapakTepu30oBaTh BEIIECTBA 10 COCTaBY, CTPOCHUIO M CBOMCTBAM, YCTAaHABIMBATH MPUYMHHO-
CJIE/ICTBEHHBIE CBSI3U MEXKy TaHHBIMH XapaKTEPUCTUKAMH BEILECTBA.

XapakTepHu3oBaTb aHOMAJIUHU BOJIBI.

IIporuo3upoBaTh CIOCOOHOCTh BEIIECTBA MPOSBIATH OKUCIUTEIbHBIE UM BOCCTAHOBUTENbHbIE
CBOMCTBA C YYETOM CTEIEHEN OKUCIICHHS AJIEMEHTOB, BXO/IAIINX B €M0 COCTAaB.

OmnpenensaTb BO3MOKHOCTb NPOTEKAHMS PEaKLUil HEKOTOPBIX IPEICTaBUTENIEH OPraHMYECKHUX
BEILECTB C KMCIOPOJAOM, BOLOPOIOM, METAJIJIAMU, OCHOBAHUAMU, TaJIOT€HAMH.

Bo1aBUraTh 1 npoBeEpSITh SKCIEPUMEHTAIILHO TUIIOTE3bI O PE3YIbTaTaX BO3AEHCTBHS pa3In4HbIX
(akTOpOB HA U3MEHEHHE CKOPOCTU XUMUYECKOHN peaKIu.

OneHuBaTh BIMSHUE XMMUUECKOTO 3arps3HEHUSI OKPYXKAIOIIEH cpesibl Ha OpraHu3M 4eJI0BEKa.
Hcnonp30BaTh NPHOOpPETEHHBIE 3HAHMA IS SKOJIOTMYECKH TPaMOTHOTO TMOBEICHHS B
OKpY>Kalolleu cpee.

Hcnonb3oBaTh mproOpeTeHHbIE KIIOYEBbIE KOMIIETEHIIMH TP BHITOJIHEHUU TPOEKTOB U
y4eOHO-UCCIIEOBATENLCKUX 3a/1a4 IO U3YYEHHIO CBOICTB, CIIOCOOOB MOYyYeHUS U
pacIo3HaHMs BEIIECTB.
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OOBEKTUBHO OLIEHUBATh WH(POPMAIMIO O BEIIECTBAX M XMMHUYECKUX MpOIeccaX, KPUTHUECKH
OTHOCHTCS K TICEBJIOHAYYHON MHGOpPMAIINH, HeTOOPOCOBECTHOM PEKIaMe B CPEJICTBaX MacCOBOM
uHpOpMaILUu.
Oco3HaBaTh 3HaYECHUE TEOPETUYECCKUX 3HAHMM 110 XMMHMM Ul IPAKTUYECKON NEATEIbHOCTU
yenoBeka. Co3/1aBaTh MOAEIN U CXEMBI AJIS peIlIeHUs yUeOHbIX U I03HABaTEIbHbIX 3aj1au.
I'pamoTHO OOpalaThes ¢ BELIECTBAMH B IIOBCEAHEBHOM XKU3HH.
[ToHumaTh HEOOXOOUMOCTb COOJIOACHUS MPENNUCAHUHN, NpeAsaraéMblX B HHCTPYKLHUAX IIO
HCII0JIb30BAaHUIO JIEKAPCTB, CPEACTB OBITOBOM XUMUH U JIp.
JIM4HOCTHBIE pE3yJIbTAThI
Yyammiics 10KeH
3HATh U [IOHUMATh!
OCHOBHBIE HCTOPHYECKUE COOBITHS, CB3aHHBIC C PA3BUTHEM XMMHHU U OOILECTBA; TOCTHKEHUS B
00JIaCTH XMMUHU U KYJIbTYypHBIE TPAJULMU (B YaCTHOCTH, HAayyHbIE TPAJULMH) CBOEH CTpaHbI,
00IIEMUPOBBIE TOCTHIKECHHUS B 00J1aCTH XUMUH;
OCHOBHBIE NPUHLIUIBI U MpaBUJIa OTHOLIEHUS K MIPUPOJIE; OCHOBBI 310pOBOI0 00pa3a XHU3HU U
3I0pPOBBbECOEPETAIONINX TEXHOJOTHIA; IpaBWia TIOBEACHUS B YPE3BBIYAMHBIX CHUTYAIHSIX,
CBSI3aHHBIX C BO3JCHCTBUEM PA3IMUHBIX BEIIECTB;
OCHOBHBIC TIpaBa M OOSI3aHHOCTH TpaxJAaHWMHA (B TOM YHCJIE Y4allerocs), CBS3aHHBIC C
JUYHOCTHBIM, MpPO(EeCCHOHANIBHBIM U  JKU3HEHHBIM  CaMOONPEIENCHUEM; COLUAIbHYIO
3HAYUMOCTD U COJIEpKaHue MPoQecchil, CBI3aHHBIX C XUMUEH;
UCIBITHIBATh:
YYBCTBO I'OPJOCTH 32 POCCHUMCKYIO XMMHUYECKYIO HAyKy U YBa)KEHUE K MCTOPHM €€ Pa3BUTHSI,
YBa)KEHHE U IPUHATHE JOCTHKEHUH XUMUU B MUPE; JIFOOOBb K IIPUPOJIE;
YBOKEHHE K OKpYXaroIluM (ydauluMmcs, yYUTEIsM, POIUTENSIM M JIp.) — YMETh CIIyllaTb U
CIIBIIIATh ApTHEPA, IPU3HABATh IPABO KAXKJAOr0 Ha COOCTBEHHOE MHEHUE, IPUHUMATh PEIICHUS
C YY4€TOM IO3ULIUN BCEX YUACTHUKOB;
YYBCTBO IPEKPACHOIO U ICTETUYECKUX YYBCTB HA OCHOBE 3HAKOMCTBA C MUPOM BEIIECTB U UX
[IPEBPAILCHHUI;
CaMOYBa)X€HHE U AIMOLIMOHAJIBHO -TI0JIOKUTEIBHOE OTHOILIEHUE K ce0e;
IIPU3HABATh:
LEHHOCTh 3/I0pOBbSI (CBOETO MW JIpYIMX JIIofied); HeoOXOAMMOCTb CaMOBBIPAKEHUS,
caMopealu3aluy, COUAIBHOIO IPU3HAHMNS;
OCO3HaBaTh:
TOTOBHOCTh  (WJIM HErOTOBHOCTh) K CaMOCTOSTENbHBIM IIOCTYINKaM M JIEHCTBHUSAM,
OTBETCTBEHHOCTbD 3a UX PE3YJIbTaThl,
TOTOBHOCTD (MJIM HETOTOBHOCTb) OTKPBITO BBIPAXKaTh M OTCTAUBATh CBOIO MO3ULIMIO U KPUTHYHO
OTHOCHUTBHCS K CBOUM IIOCTYIIKAM;
MIPOSIBIIATH:
HKOJIOTHYECKOE CO3HAHUE; J0OPOKENATENbHOCTD, IOBEPUE U BHUMATEIBHOCTD K JIFOSM,
TOTOBHOCTb K COTPYIHUYECTBY U JIpY>KO€, OKa3aHUIO IIOMOILIM TeM, KTO B HEHl HyXJ1aeTcs;
0000111eHHBIN, YCTOHYMBBIN U N30MpaTeIbHbIN MO3HABATEIbHBINA HHTEPEC, MHULIUATUBRY U
M0003HATENIPHOCTh B HM3YYEHHHM MHUpPAa BEIIECTB W peakuui; LeJIeyCTPEeMIEHHOCTh U
HaCTOMYMBOCTb B JOCTHKEHUH LEJIE€H, TOTOBHOCTB K IIPEOJOICHUIO TPYIHOCTEM;
yOEeXKIAEHHOCTh B  BO3MOXKHOCTH  IIO3HAHUS  NPHUPOJABI, HEOOXOAMMOCTH  Pa3yMHOTO
MCIOJIb30BaHUS JOCTHKEHUM HAyKH M TEXHOJOTUH JIJIsl pa3BUTHSI OOIECTBa;
YMETB:
YCTaHABIUBATh CBA3b MEXKIY LIEIBIO U3YyYEHUS XUMHMM U TEM, JUIS YEro OHA OCYILECTBIIETCS
(MOTMBaMM); BBINOJIHATh KOPPUTUPYIOIIYIO CAMOOLIEHKY, 3aKIFOYAIOLIYIOCs B KOHTPOJIE 32
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IPOLIECCOM M3YyYEHHMsS XUMHM M BHECEHHUH HEOOXOAUMBIX KOPPEKTHBOB, COOTBETCTBYIOIIUX
JTanam U crocodam U3ydeHus Kypca XUMUH;

BBITNOJIHATH PETPOCHIEKTUBHYIO CAMOOLIEHKY, 3aKIII0YAIOLIYIOCS B OLIEHKE IIPOLIECCA U PE3yJIbTaTa
U3Y4EHHs Kypca XMMHH OCHOBHOM HIKOJIBI, IIOJBEICHUM UTOTOB Ha OCHOBE COOTHECEHHUS LieNIeH
U PE3yJIbTATOB;

CTPOUTh JKU3HEHHbIE M MNpPO(EeCcCHOHAIbHbIE IJIAHBI C YYETOM KOHKPETHBIX COLMAJIbHO-
HCTOPUYECKUX, MOJIUTUYECKUX U IKOHOMUYECKUX YCIIOBUM; OCO3HABaTh COOCTBEHHbBIE LIEHHOCTU
U COOTBETCTBUE UX NPUHUMACMBIM B )KM3HU PEILICHUSAM;

BECTH [HAJOl HAa OCHOBE PABHOIPABHBIX OTHOLIECHWUN M B3aUMHOIO YBaXXCHUS; BBIICIIATH
HPABCTBEHHBIN aCHEKT MOBEAECHUSA U COOTHOCUTh MOCTYIKU (CBOM M APYIHX JIOAEH) U cOOBITUS
C IPUHATBIMHA dTUYECKUMHU HOPMAaMHU;

B MOpeaeiiax CBOMX BO3MOXHOCTE€W MPOTHUBOJACHCTBOBATh JEHUCTBUSM U BIUSHUSM,
MIPEICTABIISIONINM YIPO3y KHU3HHU, 3J0POBbI0 U 0€30I1aCHOCTH JINYHOCTU U O0LIECTBA.

MeranpeameTHbIe pe3yJIbTaThl
YMeTb Ha IPAaKTUKE II0Jb30BAThCS OCHOBHBIMHM JIOTMYECKMMHU I[PUEMAaMH, METOAaMU
MO/JICJINPOBaHUs, O0BSICHEHUS, peLLICHUs IPOoOJIeM, IPOrHO3UPOBAHUS U JIP..

CpaBHMBATh pa3IMYHbIe XUMUYECKUE OOBEKThI, COCTABIIATH IJIAaHBl XaPAKTEPUCTUKH OOBEKTOB.
YMeTb MOHMMATh MPOOJIEMBI, CTAaBUTh BONPOCHI, BBIBHTATh T'HIIOTE3Y, JAAaBaTh ONpPEICIICHUS
MOHATHUAM, KJIaCCU(PULUPOBATh, CTPYKTYPUPOBATh MaTepuall, apryMEHTHPOBaTh COOCTBEHHYIO
MO3UIHNI0, (POPMYIIUPOBATH BBIBOJBI U 3aKITFOUCHUS

OOBACHATH 3HAYCHHE U3YUEHHBIX MMOHATUN M 3aKOHOB B HAyYHBIX MCCIIEJOBAHUSAX, B
IIPOMBIIIJIEHHOCTH U KU3HU YEJIOBEKA.

VYMeTb COOTHOCUTh M3Y4YEHHBbIE (U3UKO-XMMHMUYECKHE BEJIWYHMHBI, CPAaBHUBATbh €IUHUIIbI
U3MEPEHMS, UCIIOIb3YEMBIE B PA3JIMYHBIX €CTECTBCHHBIX HayKaX.

[InanupoBaTh, KOHTPOJUPOBaTb M OLEHUBATh Yy4yeOHble JAEUCTBUS B COOTBETCTBUU C
[IOCTaBJICHHOM 3a7a4el U YCIOBUSAMHU €€ Peallh3aluu.

KoppektupoBaTth cBOM ACUCTBHS B 3aBUCUMOCTH OT YCIIOBHH, OLICHHBATh NPAaBUIBLHOCTH
BBINOJIHEHUS Y4eOHOM 3a/1a4H.

HaxoauTs 1 cobupats HH(OPMALIHIO MO ONPEeIEHHON TeMe B pa3HbIX UCTOUHUKAX, B TOM YHCIIE
B mnpumMeHenuemM MWKT, ananusupoBarh cojepxkaHue HH(OpMalLMM, BBIICIATH TJIaBHOE,
CPAaBHUBATH U JI€JIaTh BBIBOJBI.

[loHumarhp 3aBUCHUMOCTh COJEpKaHUS M (QOpPMBI NIpPEACTaBICHUS HH(OpPMALUU OT LEIeH
KOMMYHHUKAaIUU.

Hcnonp30BaTh MaTeMaTUYECKUE MOJENHN B 33/1a4axX pa3IMYHOrO TUIIA.

Hcnons3oBaTb yMEHHMS M HaBBIKM PA3JIMYHBIX BHUJAOB IIO3HABATEIIBHOW [JEATEIBLHOCTH,
NPUMEHSTh  OCHOBHBIE  METOAbl  IO3HaHUSA  (CHUCTEMHO-WH(OPMALIMOHHBIA  aHaJu3,
MOJIETTMPOBAHUE) ISl U3YUEHHS PA3JIMYHBIX CTOPOH OKPYKAIOLIEH 1eHCTBUTENBHOCTH;
Hcnonb30BaTh OCHOBHBIE MHTEIUIEKTYAIbHBIE ONepaluu: (GopMyIHpoBaHUE TUIIOTE3, aHAIINU3 U
CHHTE3, CpaBHEHUE, 00001IeHNne, CUCTeMaTH3allls, BbISIBIIEHHE IPUYNHHO-CIIEICTBEHHBIX
CBsI3€M, IOUCK aHAJIOTOB; YMEHUE I'€HEPUPOBATh UJIEU U OMPEIENATh CPe/ICTBA, HEOOXOAUMbIE
JUISL MX pealli3aluy;

VYMetb BbIOUpaTe Hanbosee F3pGEeKTUBHBIE METO/IBI PELLICHUS 33/1a4 B 3aBUCUMOCTH OT
KOHKPETHBIX YCJIIOBUH, KOHTPOJIMPOBATH U OLIEHUBATH IIPOLIECC U PE3YJILTATHI ACATEIBHOCTH.

TEMATHUYECKOE IINTAHUPOBAHUE

8 kmacc

Ne | HaumeHOBaHM€ pa3enoB U TEM Bcero gyacos
Pasznen: OOmas xumus. 6

1 Brenenue . [Ipeamer xumus. [loHSITHE -XUMHUYECKUM. DIEMEHT. 1

2 @DopMBI  CYIIECTBOBAHMUSI XUMHUYECKOTO »dieMeHTta. [Ipocteie u | 1

CJIOKHBIC B€HOICCTBA. SBenus.

Hctopusi BO3HMKHOBEHHMSI U pa3BUTUS XUMHH. Xumuueckas | 1

12



CHMBOJIMKA.

4 CrpykTypa nepuoaudeckoit cucreMbl. OTHOCUTENIbHAS aTOMHAsT 1 1
MOJIEKYJIsIpHasl Macca
S) MaccoBas 10J11 XMMUYECKOTO 3JIEMEHTA. 1
6 [Ipaktnueckas  Nel.Ilpuémer  oOpamenuss ¢ jgabopaTopHbiM | 1
o0opymoBaHuEM.
7 Tema 1. Atombl xumuueckux aneMeHToB Ctpoenue aroma . CoctaB | 9
Aapa.
8,9 | DnexTpoHHOE cTpoeHKe aToMa. BHeITHNI SHEPreTHUECKUIl YpOBEHD | 2
10 | MonHas cBs3b. 1
11 | KoBaneHTHas CBS3b. 1
12 | CreneHb OKUACIICHHSL. 1
13 | Meramnueckas CBs3b. 1
14 | Kpucrammndyeckue pemeéTKy. 1
15 | KontponbHas padoTa 1 o TeMe «ATOMBI XHMHUYECKUX SJIEMEHTOBY
16 | Tema 2.IIpocThie BemecTBa-MeTasubl. 4
17 | IIpocTsie BemiecTBa-HEMETAILIbI.
18 | Komuuecrsa BemecTsa 1
19 | MonsipHbIif 00BEM BEILIECTB. 1
20 | Tema3. Coennuenus xuMHYeckux aiemMeHToB. CreneHp okuciaeHus. | 12
OrmpeneneHue CTeNeHn OKUCTICHUS.
21 | IlpencraButeny OMHAPHBIX COCTUHEHUH. 1
22 | [IpakTHUKyM IO OMPEEICHUIO CTETIEHEN OKUCIICHUS. 1
23 | Oxcupel.. CocTaB, CTPOEHUE ,CBOUCTBA. 1
24 | OcHoBanus. CocTaB, CTPOEHUE CBOMCTBA. 1
25 | Kucnotsl .CocraB ,cTpoeHHE, CBOICTBA. 1
26 | Comu. CocTaB ,cTpOEHUE ,CBOMCTBA. 1
27 | TIpomexyTo4HbIi KOHTPOIH [IpON3BOAHEIE CONEH. 1
28 | Kpucramimueckue pemeéTkH. 1
29 | YucTtele BemecTsa 1 CMECH. 1
30 | Pac.3ax. MaccoBas 1 00bEMHAS JOJIST KOMIIOHEHTOB. 1
31 | Pac.3ag .MaccoBast 107151 BEIIECTBA B pacTBOPE. 1
32 | Tema 4. V3MeHEHHUs ,TPOUCXOJIAIINE C BEUICCTBAMU. SIBIICHHS 10
($u3HYECKUe B XUMHYCCKHE.
33 | Xumunyeckne ypaBHEHUs. 3aKOH COXPAHEHHUST MAaCChI BEIECTB. 1
34 | Pacy€rbl Mo XUMUYECKUM YPaBHEHUSIM. 1
35 | TUnBI XUMUYIECKUX PEAKIIHH .pA3JI0KCHUS, COCTMHCHHS. 1
36 | Tumel XUMUYECKUX peaKIuid. 3aMeneHus, OOMeHa. 1
37 | Tumbl XUMHYECKUX PEAKLUN Ha IPUMEPE BOIDI . 1
38 | Pacu€rbl mo XMMHUYECKUM ypaBHEHHSIM. Macca U KOJI-BO BEIIECTBA. 2
39
40 | Pacy€Thl MO XUMHYECKUM yYpaBHEHUsIM. Macca IpoIyKTa B 00bEM. 1
41 | Pacy€Thl MO XUMHUYECKUM YpaBHEHUSM .PacTBOpHI. 1
42 | KonTtposabHas padota 2 o Teme «V3MeHEHHS ,TPOUCXOISIINE C 1
BELIECTBAMM
43 | Tema 5.IIpocreiimue onepanuu ¢ BEMIECTBAMH. 4
44 | IlpakT.pab 2. AHaIU3 TOYBHI U BOJIBL. 1
45 | Ilpakt.pa6.3.IIpu3Haku XUMUYECKUX PEAKITHI 1
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46 | Ilpakt.pa6.4.IlpuroToBiieHne pacTBOPOB 1
47 | Tema6. PactBopenue. PactBopbl. CBoiicTBa pacTBOpoB. PacTtBopenue | 18+1 pesepn

PacTBOPUMOCTb.
48 | Buubl pacTBOPOB. 1
49 | DaexTpoSUTHYECKAs TUCCOIUAITNS 1
50 | OcHOBHBIE MTOJIOKEHUS AIIEKTPOIUTUUECKON JUCCOIUAIIHH . 1
51 | MexaHu3M 3JEKTPOIUTHUECKON TUCCOIIUAIINH. 1
52 | CremneHb JIEKTPOTUTHICCKOMN TUCCOIUAIUH. 1
53 | MoHHbIE ypaBHEHHUS. 1
54 | YcnoBus npoTeKaHus peakiuii oOMeHa. 1
55 | Kuciotsl 1 ux KnaccuguKaims. 1
56 | OcHOBaHMS M UX KIacCU(pHUKAIIHS. 1
57 | Okcuapl UX KiaccHu(pUKAIKs , CBOMCTBA. 1
58 | Conu ux kiaccudukanus ,CBOMCTBA. 1
59 | Mcnonb3oBaHue TaOIHUIBI PACTBOPUMOCTH 1
60 | ['eHeTHYeCcKUE PSAIBI METAIIIOB U HEMETAJLIOB. 1
61, | I'eHeTnyeckas CBsI3b MEXKAY KacCaMH HEOPraHUYECKHX BEIICCTB. 2
62 | MtoroBblii KOHTPOJIb B BHJIE TECTA HA 29 MUHYT.
63- | OKHCITUTETHLHO-BOCCTAHOBUTEIBHBIC PEAKIIHH. 2
64

Tema 7.IIpakTUKyM 110 IPOMJEHHBIM TEMaM. 4
65- | IIpakTrkym CBoiiCTBa pAaCTBOPOB ICKTPOIUTOB. 2
66
67- | IIpakTukym CBo¥cTBa paCTBOPOB JICKTPOIUTOB. 2
68

Hroro yacos 68
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COLEPKAHUE YYEBHOI'O IPEJIMETA

9 kJacc
HazBanwme Temul OoOuee N3 aux
KOJIMYECTBO | TIPAKTUY
4acoB €CKHUXH
naboparo
PHBIX
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IToBropenue 8 xmacca Ilpenmer xumun. OCHOBHBIE HOHATHS:
BEUIECTBA U UX CBOICTBAa, MPOCTHIE U CJIOXKHBIE BEILECTBA;
XUMUYecKas (opMmysa, BaJEHTHOCTb U CTENEHb OKUCJIECHUS,
COCTaBJ€HHE (QOpPMYJT IO BAIEHTHOCTH CTENEHU OKHUCIICHUS,
OIpeJIeIeHUEe BAJICHTHOCTU W CTENEHH OKUCIIEHUS MO (opMynam;
OTHOCHUTENIbHAs aTOMHas M MOJIEKYJSIpHAs MacChl; KOJHMYECTBO
BELIECTBA, MOJb, MOJSApHAas Macca, 4ucIo ABOragpo. 3aKoH
IIOCTOSIHCTBA COCTaBa BellecTBAa. 3akoH ABorajpo. MosspHblii
o0beM.  ATOMHO-MOJIeKyJsipHoe — yueHue.  Dusnyeckue U
XUMHUecKkue siBieHud. [Ipu3Haku XUMUYECKUX peakuuid. 3aKoH
COXPaHEHHs  MacChl  BEIIECTBA. XHMMHMUYECKHE  YPaBHEHHS.
[leprognueckuii 3aKOH M TNEpUOJIUYECKasi CHCTEMa XHUMHUYECKUX
aneMeHToB /[[.MI. MeHeneeBa B cBeTe y4eHHUS O CTPOCHUU aTOMA.
Crpoenue BemiectBa. Kpucramnuueckue pemierku. Teopus

ANEKTPOIIUTUYECKON JUCCOLIMAIUU (T2). Cocras,
KJ1accu(UKalus U CBOMCTBA OKCHJIOB, OCHOBAHHM, KUCIIOT U coJIei
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B cBeTe TO/] 1 OKHCTUTENbHO-BOCCTAHOBUTENIBHBIX PEAKITUI.

Tema 1.Metamnsl. Hctopuss oTkpbiTus MeTamwioB. llomoxkenue
MeTaJ1oB B [lepuoanyeckoil cucteme XuMUYeCcKux 3aeMeHToB [1. M.
MenpeneeBa. Merauinueckass KpUCTAUIMYECKAs pEIIETKA U
MeTaJlJIn4ecKasi XuMuueckas cBsizb. OOuiue ¢uznyeckue CBONCTBA
MmetauioB. CruiaBel, HMX CBOWCTBA M 3HayeHHe. XUMHUUYECKHUE
CBOMCTBAa METAJUIOB KaK BOCCTAHOBHUTENIEH, a TaKKe B CBETE HX
MOJIOKEHUS B 3JEKTPOXMMUUYECKOM PSJly HAIPSHKEHUNW METaJLJIOB.
Kopposus MeTanos u crioco6sl 60ps0bI ¢ Hel. MeTaisl B IpUpOIE.
OO6u1re criocoObl UX MOTYYCHHUS.

OOmiass xapakTepuCTHKa IIEJIOYHBIX METauIoB. MeTtamuibl B
npupoge. OOmue crnocoOsl ux moxydeHus. CTpoeHHE aTOMOB.
[llenounble MeTauibl — TPOCThIE BewlecTBA. BaxHeiliue
COCIMHECHUS MIEJIOYHBIX METAJJIOB — OKCHJIbI, TUJIPOKCUIBI U COJIH
(xmopuabl, KapOOHaAThl, Cyinb(aTbl, HUTPAThI), HUX CBOICTBA U
IIPUMEHEHNE B HAPOIHOM Xo3siiicTBe. Kanuiinpie ynoopenus.
OOmiass xapakTepucTUKa DSIEMEHTOB ThaBHOW moarpynnsl |l
rpynmbel.Ctpoerne atomoB. lllenoyHo3emenbHble MeTaBI —
MpOCThIE BeUleCTBa. BaxkHelIne COeIMHEHHS 1IEJI0UYHO3EMENIbHbBIX
METaJUIOB — OKCHJbI, THAPOKCUJIBI U COIH (XJIOPHUIbI, KapOOHATHI,
HUTpAThI, cynbdaTsl, (ocdaTsl), UX CBOWCTBA M NPUMEHEHUE B
HAapOJIHOM XO35IICTBE.

Amtomunuii. CTtpoeHue artoma, GU3MYECKHE W XUMHYECKHE
CBOICTBa mpocToro BemectBa. CoeqMHEHUsT ATFOMUHUS — OKCHJI U
THAPOKCHA, uX aM(OTepHbI xapakTep. Baxkueiimue conu
amomuHus. [IpumMeHeHne aTfOMUHUS U €r0 COSTMHEHU .

XKenezo. Ctpoenune aroma, (u3HUeCKHe U XUMHUYECKUE CBOICTBA
IIPOCTOrO BEILECTBA. [ eHeTHUUeCKUe psAIbl Fe*? u Fe*® . Baxueiimme
COJIM JKeJie3a. 3HAUCHUE JKelle3a U er0 COSAMHEHUN IJIsl PUPOJIBI U
HapOJIHOTO XO0351CTBA.

XUMUYECKUIN IKCIIEPUMEHT.

JleMoHCTpauuu:

OO6pa3ipl MIENOYHBIX U IIETOYHO3EMENbHBIX METauioB. OOpasifsl
cruiaBoB. B3aummopeicTBue HATpHsi, JUTHUS U KajdbLUs C BOJOM.
BsaumopeiicTBue HATpUA " MarHusa c KHCIIOPOJIOM.
B3aumopeiictBue  MeramuioB ¢ HemeTtawiamu.  [lomydyeHue
rugpokcuos xenesa (1) u (11).

JIaGopaTopHBbI€ OIBITHI:

B3aunMopeiicTBre pacTBOPOB KUCIOT U COJIEW C METAJIJIAMHU.
O3HakoMJIEHUE C PyJIaMH KeJe3a.

OkpalmBanue MIaMeHu COJSIMHU MIETIOYHBIX METAIIIOB.
B3anmoneicTere KanpLus ¢ BOLOM.

[Tonyyenue ruapoKCHIa KabIUSI U UCCIIEOBAaHUE €TO CBOMCTB.
[Tony4yenue ruipoKcua aTIOMIHUS U UCCIIEIOBAHNUE €T0 CBOMCTB.
B3anmoneicTeue xenes3a ¢ CONTHON KUCIOTOM.

[Monyuyenne ruapokcuaon sxene3a (1) u (I11) u uzydenue ux
CBOMCTB.

14

Tema 2. «CBoiicTBa METAJUIOB U UX COE€IUHEHNIN)
[IpakTuyeckue pabOTHI:
1.Ocy1ecTBICHUE ETOYKNA XUMHYECKUX TpeBpaineHui (1 gac).
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2.ITonmyueHue U cBOiCTBa coenHeHi MeTauioB (1 Jac).

Tema 3.Hemeramnsl .OO0mias XapakTepUCTUKAa HEMETAJLUIOB.
[Tonoxxenue B mepuoanueckoil cucteme. OOmIas XapaKTepUCTHKA
HEMETAJUIOB: IIOJIOKEHUE B lleproanyeckoi cucreMe XMMHUYECKUX
anementoB J[. . MenneneeBa, 0COOEHHOCTH CTPOEHHS aTOMOB,
ANEKTPOOTpULATENLHOCTD (D0) Kak Mepa «HEMETAIIIMYHOCTHY, P
90. Kpucramimueckoe CTpO€HUE HEMETAIIIOB — MPOCTBIX BEIIECTB.
Annotponus. Puznueckue CBOMCTBA HEMETAJIOB.
OTHOCUTENBHOCTh MOHATHM «METau» U «HeMeTaun.Boxopon.
[Tonoxxenue Bomopona B llepuoanueckoin cHCTEME XUMHUYECKUX
snementoB JI. M. MengeneeBa. CTpoeHuMe aTtomMa U MOJIEKYJIBI.
OuU3NYECKUE U XUMMUYECKUE CBOKMCTBA BOAOPOJA, €r0 MOJYYCHUE U
IIPUMEHEHUE.

Bona. Crpoenne wmonekynsl. Bopopoanas xumuueckas CBS3b.
®usnueckue CBOWCTBA BOJbl. AHOMaIMU CBOWMCTB  BOJBI.
XUMUYECKHE CBOKCTBAa BOAbl. KpyroBopor BOABI B MNpPHUPOE.
Bogoouncrtka. Aspanus Boabl. beiToBble (hUIbTpbl. MUHEpaIbHBIE
BOAbL. JlucTrimmpoBaHHas BojJa, €€ OJIy4YeHUE U IPUMEHEHHUE.
Oobmas xapaktepuctuka ramoreHoB. Ctpoenue atomoB. [IpocTeie
BELIECTBA M OCHOBHBIE COEJIMHEHHS TaJOr€HOB, UX CBOMWCTBA.
Kpatkue cBepenust o xsope, 6pome, drope u Hone. [Ipumenenue
rajoreHOB U UX COCIMHEHUN B HAPOJIHOM X035 CTBE.

Cepa. CtpoeHue aroma, ajuIOTPONMS, CBOWCTBA M IPUMEHEHHUE
pomoOuueckoir cepbl. Oxcuapl cepsl (IV) u (VI), ux momydenue,
cBoiictBa M mnpuMeHeHue. CepHas KHUCIOTa U €€ COJIM, HX
IIPUMEHEHHE B HApPOJHOM Xo3saKcTBe. IIpou3BOACTBO cepHOM
KHCJIOTBHI.

A3zot. CTpoeHue aroma ¥ MOJIEKYJIbI, CBOWCTBA IIPOCTOTO BELLIECTBA.
AMMHaK, CTpOCHHE, CBOMCTBA, TMoJiyueHHe U mnpumeHeHue. Conu
aMMOHHS, WX cBoiicTBa U npumeHeHune. Okcunbl azora (II) u (IV).
A30THass KuCJIOTa, €€ CBOWCTBA M mNpuMeHeHue. Hwutparel u
HUTPUTHI, TpoOJeMa HX COAEpPKaHUS B CEIbCKOXO3HCTBEHHOM
MPOAYKIIMH. A30THBIE YIOOPEHHUSI.

®ocdop. CrpoeHue aroma, aIOTPONUsS, CBOMCTBa O€Oro H
KpacHoro ¢ocdopa, ux npuMeHenne. OCHOBHBIE COCIUHCHHUS:
okcua docdopa (V) um oprodochopnas kucmora, Qocdarsl.
®docdopHbie ynoOpeHus.

VYraepon. CtpoeHue aroma, ajulOTPOIUs, CBOMCTBA MOIU(DUKALIHIA,
npumenenne. Okcuapl yriuepoma (1) u (IV), ux cBoiictBa u
npuMeHenne. KapOoHaTsl: Mpamop, cojia, MOTall, UX 3HAYCHHE B
MIPUPO/IE U )KU3HU YEJIOBEKA.

Kpemuuii. CtpoeHue aToma, KpHUCTAUIMYECKUH KPEMHMM, €ro
cBoiictBa u mpumenenue. Okcun kpemuus (IV), ero mpuponnsie
pazHOBUAHOCTH. CuiMKaThl. 3HAUEHUE COECIUHEHUI KpPEMHHS B
KUBOM M HexuBoW mnpupoxae. llomatme o  cuiIMKaTHON
MPOMBIIIIIECHHOCTH.

JleMoHcTpanuu:

OO0pa3ipl TaIOreHOB — MPOCTHIX BEIIeCcTB. B3anMopeiicTBre
raJIoreHOB C HaTpueM, ¢ altoMUHUEM. BeiTecHeHne xiopom 6poma
WM MOJa U3 PAacTBOPOB MX CoJied. B3ammonencTBue cepsl ¢
METAJUIaMH, BOJOPOAOM U  KHUCIOpPOAOM. B3aumopeincraue
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KOHIEHTPUPOBAHHOM a30THOW KHUCIOTHI ¢ Menpto. [lornomenue
yIJeM pacTBOPEHHBIX BEIIECTB WK ra30B. BoccTanoBienue meau u3
ee okcuza yriaem. OOpasibl NPUPOIHBIX COSIUHEHUHN XJI0pa, Cepbl,
dochopa, yrmepoma, kpemHus. OOpasmbl BaKHEUIIUX IS
HapoOJHOTO  XO3siiicTBa  Cynb(}aToB, HUTPATOB, KapOOHATOB,
docdaro. OOpasibl CTEKIA, KEPAMUKH, IIEMEHTA.

JIaGopaTopHbI€ OIBITHI:

HccnenoBanue noBepXHOCTHOTO HATSKEHUS BOJIBI.

PactBopenue nepmaHranara Kajiusi Wi MEIHOTO KyIopoca B BOJIE.
I'uapararust 06e3BoxkeHHOTO cyabdara meau (I1).

O3HaKoOMIICHHE C KOJUIEKIIMEH OBITOBBIX (DHIIBTPOB.

O3HaKOMJIEHHE C COCTaBOM MUHEPAJIbHOM BOJBI.

KadectBenHnas peaxiiys Ha raJloreHUI-UOHBI.

CBoiicTBa pa30aBICHHON CEPHOM KHUCIIOTHI.

CaoiicTBa pa30aBICHHON a30THON KUCIIOTHI.

Tema 4.

[Ipaktukym 2. CBoOiCTBa COETMHEHHI HEMETAIIJIOB

[IpakTuyeckue paboOTHI:

[Tonyyenue Bogopoza u kuciopoza (1 gac).

DKcrepuMeHTanbHble 3a1aun 1o Teme «lloarpymnmna kucinopozaa (1
gac).

DkcnepuMeHTallbHbIE 3aaauu 1o Teme «lloarpynna azora u
yriepoaa»» (1 gac).

Tema 5. OOmee 3HaKOMCTBO C KjaccaMHd OpraHMYECKUX
coeauHeHuil. Knaccel OpraHMuYecKMX BELIECTB :YIIIEBOJOPOJBL,
CIMPTHI ,ANIbJETUABI, KapOOHOBBIE KUCIOTHI ,CIOXKHBIE IPHUPHI
,AMHUHOKHCHOTB  .O0mas  xapaktepuctuka. CBoiicTBa B
O3HAKOMUTEJIBHOM ILIAHE.

Tema 6.006001meHue Kypca XUMHH 9 Kacca. MOPSIKOBOTO HOMepa
JJ€MEHTa, HOMEpPOB TI€pUOJa U TPYIIBL. 3aKOHOMEPHOCTH
W3MEHEHUsI CBOWCTB JJIEMEHTOB M MX COEJUHEHUU B MEpUOJax U
TPYyIIax B CBETE MPEJACTaBICHUN O CTPOCHUH aTOMOB JIEMEHTOB.
3HaueHue MEPUOAMYECKOTO 3aKOHA. BUIBI XUMHUYECKUX CBs3ed U
TUMBl KPUCTAUIMYECKHX PEIIeTOK. B3auMOCBs3b CTpoeHUs U
CBOWCTB BemiecTB. Krnaccudukanus XUMHUECKUX PpPEAKIHA 110
pa3IMYHBIM TpU3HAKaM (YUCII0 M COCTaB pEArupyoIlmx U
00pa3yrIUXCs BEIIECTB; HATHINe

rpaHuIbpl paszaena ¢as; TemioBod 3G GdeKT; M3MEHEHHE CTeTleHeH
OKHUCJICHUS aTOMOB; HCIIOJIb30BAaHHME KaTaau3aTopa; HalpaBlieHUE
nporekanus). CKOpPOCTh XHMHUYECKUX peakuuid U  (PakTopsl,
BIustolue Ha Hee. OOpaTUMOCTh XUMUYECKHUX PEAKIIU U CIIOCOOBI
CMEMICHUST XUMHUYIECKOTO PAaBHOBECHS.

[Ipoctele © cnoxHble BemiecTBa. MeTamwibl W HEMETaJUIbL.
['eneTnveckue psAIbl MeTauIa, HEMETAIA M TIEPEXO0THOTO MeTallja.
Oxcuapl W TUAPOKCUABI (OCHOBAaHHUSA, KHUCIOTBHL, amM{QOTepHbIS
THAPOKCHIBI), coimu. Mx cocraB, kiaccudukamus u oOmue
XMMHYECKHE CBOMCTBA B CBETE€ TEOPUU BJIEKTPOJIUTUYECKOMN
JUCCOLUAIUH.
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TEMATHYECKOE INTAHUPOBAHHUE

Ne | HammenoBaHue pa3zenos U TEM. Bcero gacos
Paznen:1.Heoprannueckas xumusi. 58
1 | Beenenwme. IloBTopenue 8 ki. OOmias xapakrepuctuka xumudeckoro | 10
3JIEMEHTA 110 IEPUOANYECKOI cucTeMe.
2 | XapakTepuCcTUKa XUMHUYECKOTO 3JIEMEHTA .II0 IEPHOANYECKO cucteme. | 1
3 | AM¢oTepHbIE OKCHJIBI U THAPOKCHIBL. 1
4 | Tlepuoanueckasi CHCTEMa M 3aKOH B CBETE YUEHUS O CTPOSHUH aTOMa. 1
5 | Xumuueckas opraHu3anus )KUBOM U HEXKUBOW MPUPO/IBL. 1
6 | Knaccuduxarus XuMU4ecKUX peakliuid 1o pa3InYHbIM IPU3HAKAM 1
7 | IloHATHE O CKOPOCTH XMMHUUYECKOHN pPEaKLIUH. 1
8 | Karamuzaropsr 1
9 | O6o0menue u cucTeMaTu3alys 3HaHU 1o Teme «BBeneHne» 1
10 | KonrponsHas padora Nel mo Teme BBeaeHUEe u moBTopeHue .Bxomnoit | 1
KOHTPOJIb
11 | Tema 1.Metamnsl. MicTOopust OTKPBITHS METAJLIOB. 14
12 | ITonoxenwue B [leproandeckoii cucTeMe METAIIIOB 1
13 | Xumuueckue CBOWCTBa METAILIOB. 1
14 | Meramsl B npupojie. CriocoObl Moy4eHus 1
15 | TloHsiTHE O KOPPO3UH. 1
16 | Illenounsie MmeTamnblO0IIas XapaKTepUCTUKA 1 TPYIITIBL. 1
17 | CoennHeHUs NIEIOYHBIX METAJLIOB. 1
18 | [lemo4yHO3EMENBHBIC METAJLITHI. 1
19 | CoenuneHus MIEIOYHO3EMETBHBIX METAIIIOB. 1
20 | XKeneso u ero coeMHEHNS. 1
21 | ATIOMHUHHHN U €70 COEIUHEHUS 1
22 | O6o06meHue 3HaHM 1o TeMe «MeTansl 2» 1
23 | KonTponpHas Ne2 o reme «MeTtambny 1
24 | Tema 2. «CBoiicTBa METAJJIOB M X COCIUHEHUIN» 2
ITpakTruyeckas Nel.OcyiiecTBieHue LEOYEK IPEeBPALICHUH .
25 | IIpaxktuueckasNe2 «IlosyueHue u cBoOiicTBa CO€AMHEHUI METAJIIOB. 1
26 | Tema 3.Hemeramisl OOmas xapakTepucTuka HemetauioB. [lonoxenne | 25
B IIEPUOUYECKOM cucTeMe
27 | OOmme XUMHUYECKHE CBOIICTBA HEMETAIUIOB 1
28 | Bogopop. 1
29 | Bona. 1
30 | T'anoreHsl. 1
31 | Coenunenus rajgoreHoB. [IpomexyTounblid KOHTpOIIb Ha 20 MUHYT. 1
32 | Kucnopon. 1
33 | Cepa ,e€ pusnyeckue 1 XMMUYECKHE CBOWCTBA 1
34 | CoenuHeHUS CepHI. A1
35 | CepHast KMCJIOTa KaK 3JIEKTPOJIHT U €€ COJu. 1
36 | CepHast KUCIIOTa KaK OKHCIHUTENb. [loaydyeHne u npuMeHeHue. 1
37 | A30T 1 ero cBO¥CTBa. 1
38 | Ammuak u ero cBoiictBa Conut aMMOHMUSI. 1
39 | Okcunpl a30Ta. A30THAS KUCIIOTA KaK 3JEKTPOJIUT. 1
40 | A30THast KUCJIOTa KaK OKHCIUTENb, €€ MOydeHHUE. 1
41 | ®ocdop ,coenunenns. [lonarus o pochopHBIX y1oOpeHHSIX. 1
42 | Yraepon. 1
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43 | Okcupsl yriepoja. 1

44 | VronbHas kuciaoTa u €€ conu. JKECTKOCTh BOABI. 1

45 | Kpemuuii. 1

46 | CoeqrHEHUS KPEMHHUSL. 1

47 | CunukaTHasi IPOMBIIIEHHOCTD 1

48 | O6o0mmenue .Pemienne yrnpa>xHeHUN IO TEME «HEMETaILTb» 1

49 | KontponpHas pabota3 o teme «HemeTamibi»

50 | Tema 4. 3
[Ipaktukym 2. Ilpakt.pa6.3.Pemenue sKkCiepUMEHTAIBHBIX 3371a4 110
teme «lloarpynmna Kucinopona»

51 | Ilpakr.pa6.4.pemieHne  SKCHEpUMEHTANBHBIX  3amad 1o  Teme | 1
«IOJTPYIIA a30Ta U YIIIEPOaAa»

52 | Ipakr .paG5.Pemenne SKCIepUMEHTAIbHBIX 3amad 1Mo Teme | 1
«Iloarpynma rajoreHoB»

53 | Tema 5. OGmIee 3HAKOMCTBO € KJIACCAMU OPTaHHYECKUX COSTMHEHUM. 9

54 | Teopust byrnepoBa.A.M. 1

55 | M3omepust opraHu4ecKiX COSIMHEHUH. 1

56 | CtpyKTypHBIE H COKpaIIEHHBIE (POPMYITBL. 1

57 | Yrneonmoponasl. CocTaB, CTpOeHUE ,CBOMCTB 1

58 | [onsarus. Anpneruasl. Keronst. CrinpThl. 1

59 | Kap6oHoBbie kucOThl. CpaBHEHHE C HECOPTAHUICCKUMHU KHCIIOTAMHU. 1

60 | AMHUHOKHCIIOTBHI. 1

61 | HyxiienHOBBIE KUCIIOTHI. 1

62 | KonTponpHas Ne4.O0600menune Templ «OpraHndecKie COeTMHEHMS 1

63 | Tema 6.006001cHIE Kypca XUMHH 9 KJtacca. 5

64 | PezepB: Ypok mpakTHKyM ~pemieHue 3amad 1o Gopmymnam | 1
IIpomeKyTOUHBINA KOHTPOII.

65 | Ypok npakTUKyM pelieHHe 3a7a4 Ha U30bITOK U HEI0CTaTOK 1

66 | PereHue 3a/1a4 Ha TEOPETUICCKUN BBIXO/T 2

67

68 | Pemenue 3agau u3 BapuantoB [ A 1
Hroro yacos 68
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