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HOACHUTEJIBHASA 3AITUCKA

PabGouass mporpamma mo yueOHOMY MpeaMery «Xumus» (0a30BbIi YPOBEHD)
(npenmMetHas o6nacth «EcTecTBeHHOHAay4HbIE MPEAMETHD) (1ajiee COOTBETCTBEHHO —
nporpamMma Mo XMMHH, XUMUsSI) BKIIOYAET MOSICHUTENIBbHYIO 3alHUCKy, COAEp:KaHHE
00y4eHMsl, INIAHUPYEMbIE PE3YIIBTATHI OCBOCHUS IIPOIPAMMBI I10 XUMHH.

B cTpykType mporpaMmbl MO XUMHUU HApAIy C MOSICHUTEIbHOW 3alMCKOM
BBIJICJICHBI CJIEYIOUIME pa3Jeibl: IUIAHUPYEMbIE PE3yJbTaThl OCBOCHUS Y4€OHOTO
npeaMeTa — JUYHOCTHBIE, METalpeMEeTHbIC, MPEeIMETHbIE, colepkKaHue y4eOHOro
IIpeAMETA 10 ToJaM 00y4eHUS

[TporpaMMa o XMMHUK Ha YPOBHE OCHOBHOTO 0011Iero 00pa3oBaHMs COCTaBIICHA
Ha OCHOBE TpeOOBaHMN K pe3yJbTaTaM OCBOCHMS OCHOBHOH 00pa3oBaTeIbHOU
MporpamMMbl OCHOBHOTO 00I11ero obpaszoBanusi, npejactaBieHHbx B GI'OC 00O, ¢
y4E€TOM pacHpeiesi€HHbIX IO KJaccaM IMPOBEPSIEMBIX TPEOOBaHUM K pe3yibTaTam
OCBOEHHUS OCHOBHOI 00pa30BaTebHON MPOrpaMMbl OCHOBHOTO 00I11Ier0 00pa3oBaHuUs
U DJIEMEHTOB COJAEPKaHUA, MPEACTABICHHBIX B YHHUBEPCAIBHOM KOAU(UKATOpE IO
XUMUH, a TAKKE HAa OCHOBE (heiepalibHOM MPOrpaMMbl BOCITUTAHUS O0yUYaIOIIUXCS TIPU
MOJIyY€HUH OCHOBHOT'O 00111ero 00pa3zoBaHus u ¢ yuérom KoHuenmuu npenoiaBanus
y4yeOHOro mnpeamera «XuMus» B 00pa3oBaTeNbHbIX oOpranu3anusax Poccuiickoit
denepanuy, peanu3yrolMX OCHOBHbBIE 0011€00pa3oBaTelbHbIE MpOrpaMMmbl (YTB.
Pemennem Komnernn Munnpocsemenus Poccum, npotokon ot 03.12.2019 N
[1IK-4BH).

OBIIAA XAPAKTEPCTUKA YYEBHOTI'O ITPEIMETA «XUMMS»

Bxnang xuMuM B JOCTHXKEHHE II€JIel OCHOBHOTO o00Iero o00pa3oBaHMs
OoOyCJIOBJIECH BO MHOIOM 3HAQY€HHMEM XHMHYECKOW HAyKd B TO3HAHUU 3aKOHOB
MPUPOJIBI,B Pa3BUTHH NPOU3BOJUTEIBHBIX CHJI OOLIECTBA M CO3JaHUM HOBOM 0a3bl
MAaTEPUAIIBHOU KYJIbTYPHI.

XUMHSI Kak 3JIEMEHT CHUCTEMbl E€CTECTBEHHBIX HAyK pPAaCHpPOCTPaHUIIACBOE
BIIMSIHUE Ha BCE O0JIACTH YEJIOBEYECKOT'O CYIIECTBOBAHUSA, 3aJajla HOBOE BHUJCHHE
MHpa, CTajla HEOThEMJIEMBbIM KOMIIOHEHTOM MHUPOBOM KYyJIbTYpbl, HEOOXOJAMUMBIM
YCIIOBUEM >KM3HHM OOILECTBA: 3HAHWE XMMHH CIYXHUT OCHOBOU At (hOPMHUPOBAHMS
MHUPOBO33pPEHUSI YEJIOBEKA, €ro IMpEACTaBICHUI O MaTEepUAJIbHOM E€AUHCTBE MUDA,
BAXHYIO  poJib  WrpatoT  GopMHpyeMble  XMMHUEW  MPEACTaBICHHUS O
B3aUMOINPEBPALEHUAX SHEPTUU U 00 SBOJIOLUU BEUIECTB B MPUPOJIEC, COBPEMEHHAs
XUMUSl HampaplieHa Ha PEIICHHE TJI00aJbHBIX MPOOJIEM YCTONYHBOTO Pa3BUTHUS
YEJIOBEUYECTBA — CBIPhEBOM, DJHEPreTUYECKOM, MHUIIEBOM M  3KOJIOTHYECKOU
0e30MmacHOCTH, TPOOJIEM 3IPABOOXPAHEHHUS.

B ycnoBusix Bo3pacTaromero 3Ha4eHusl XUMHUU B )KU3HU 00111ECTBA CYIIECTBEHHO
MOBBICUJIACH POJIb XUMUYECKOI0 00pa3oBaHus. B miiane conuanu3anuu OHO SIBISIETCS
OJTHUM M3 YCJOBHHA (HOPMHPOBAHHS MHTEIEKTa JHUYHOCTH W TapMOHUYHOTO €&



pa3BUTHSL.

CoBpeMEHHOMY  4YEJIOBEKY  XUMHUYECKHE 3HAHMS  HEOOXOAUMBI  JUIS
npuoOpeTeHHs] OOIIEKYIbTYPHOTO YPOBHS, MO3BOJISIONIETO YBEPEHHO TPYIUTHCS B
COIIMyMEU OTBETCTBEHHO YYacTBOBaTh B MHOI0OOpa3HOM >KM3HU OOINECTBa, IJIA
OCO3HAHMSI BAXKHOCTH PA3yMHOI'O OTHOIIEHUSI K CBOEMY 3J0POBBI0 U 3I0POBBIO
IPYTUX,K OKpyKaroued NpUpOAHOW cpeae, Il TpaMOTHOTO TIOBEACHHS TpU
UCIOJIb30BAaHUU PA3IMYHBIX MATEpUAJIOB M XMMHUYECKHX BEILECTB B MOBCEIHEBHOM
KU3HH.

Xumudeckoe 00pa3oBaHWE Ha YpPOBHE OCHOBHOTO 00mero oOpa3oBaHUs
SBJISICTCSI 0A30BBIM IO OTHOIIICHUIO K CHUCTEME OOIIEero XMMHYECKOTO 0O0pa3oBaHMS.
[ToaToMy Ha COOTBETCTBYIOIIEM €My YpPOBHE OHO pEalu3yeT MPHUCYIIHE OO0IIeMy
XUMUYECKOMY  OOpa3OBaHHIO  KJIIOYEBBIE  IIEHHOCTH, KOTOpBIE  OTPaKalOT
roCyJlapCTBEHHbIE, OOIICCTBEHHbIE W HWHAUBHUIYaJIbHbIE MOTPEOHOCTU. OTUM
OTpeNesieTCsl CYIIHOCTh OOIIel cTparerur OOy4eHHs, BOCIHUTAHUS U Pa3BUTHUS
o0yyJaromuxcs CpeJicTBaMu y4eOHOTo IpeIMETa.

N3yueHne Xumuu:

CIIOCOOCTBYET peasiu3allii BO3MOKHOCTEH JUIsi caMOpa3BUTHS U (DOPMUPOBAHUS
KYJBTYPBbI IUYHOCTH, €€ 00111e U PYHKIIMOHAIBHOU IPaMOTHOCTH;

BHOCUT BKJaJ B (OPMUPOBAHUE MBIIIJICHUS W TBOPYECKUX CIIOCOOHOCTEH
oOy4Jaronuxcsi, HABBIKOB WX  CaMOCTOSITENIBHOW  y4yeOHOM  JesTEIbHOCTH,
OKCIIEPUMEHTAJILHBIX W HCCIEOBATEIIbCKUX YMEHUW, HEOOXOIUMBIX KaK B
MOBCETHEBHOM JKU3HU, TaK U B TPO(PECCHOHATILHOM JCSITEIBHOCTH;

3HAKOMHUT CO CHEHU(UKON HAYYHOTO MBIIUICHUS, 3aKJIaJbIBA€T OCHOBBI
LEJIOCTHOTO B3TJIsA/la HA €IUHCTBO MPUPOJBI M YEJIOBEKA, SBJISIETCS OTBETCTBEHHBIM
ATanoM B (OPMHUPOBAHUHU €CTECTBEHHO-HAYYHON TPAMOTHOCTH 00YYaIOIUXCS;

CIIOCOOCTBYET (bhopMUPOBAHUIO IIEHHOCTHOT'O OTHOIIICHHS K
€CTEeCTBEHHO-HAYyUYHbIM 3HAHUSIM, K MNPUPOJE, K UYETOBEKY, BHOCUT CBOW BKJIAJ B
AKOJIOTHYECKOE 00pa3zoBaHre 00ydarouuXcsl.

Ha3BanHble HampaBieHusi B OOy4eHUH XUMHUHU OOECIeUMBaIOTCs CrienupuKoin
comepKaHusi ~ y4eOHOro  TpeaMeTa,  KOTOPBIM  SIBIISICTCS — IMENarorH4YecKu
aJanTUPOBAHHBIM OTpaKeHHEM 0a30BOM HAyKHW XWMHH Ha OMpPEACIEHHOM JTame e
pa3BUTHSI.

Kypc XxumMuu OCHOBHOM HIKOJIBI OPUEHTHUPOBAH HAa OCBOCHHME OOYYaIOIIUMUCS
OCHOB HEOPraHMYECKON XMMHUU U HEKOTOPBIX NMOHSATHH M CBEJASHHUM 00 OTIEIBHBIX
00BEKTaX OPraHUYECKON XUMHUH.

CrtpykTypa comepkaHusi mpeaMera chOpMHpOBaHA Ha OCHOBE CHCTEMHOTO
noaxona K ero uzydeHuto. CojaepiaHue CKIAJbIBAETCS M3 CHUCTEMbl TMOHATUNA O
XUMHUYECKOM 3JIEMEHTE U BELIECTBE U CUCTEMBI MOHATUI O XUMHUYECKO# peakunn. O6e
ATU CUCTEMBI CTPYKTYPHO OPTaHU30BaHbI IO MPUHIIMIY MOCJIEI0BATEIHLHOTO Pa3BUTHS



3HAHUII HAa  OCHOBE  TEOPETHMYECKUX  MPEIACTABICHUN  PA3HOTO  YpPOBHSA:
aTOMHO-MOJIEKYJIIDHOTO YYE€HHUS KaK OCHOBBI BCErO €CTECTBO3HAHHUS, YPOBHSA
Ilepnonnueckoro 3akoHa /[.11. MenaeneeBa kak OCHOBHOI'O 3aKOHA XUMUH, YYCHHUSI O
CTPOCHHHM aToMa U XHMHYECKOH CBSI3M, MPEACTABICHUN 00 SIEKTPOIUTHUECKOMN
JUCCOLIMALIMY BEIIECTB B pacTBOpax. TeopeTHuyecKkre 3HAHHUS pacCMaTpUBAIOTCS Ha
OCHOBE DSMIIUPUYECKH IIOJIyUEHHBIX M OCMBICICHHBIX (DAaKTOB, pa3BUBAIOTCA
IIOCJIEI0BATENBHO OT OJIHOTO YPOBHS K JPYTOMY, BBINOIHSS (YHKIUN OOBSCHEHUS U
IIPOTrHO3UPOBAHUS CBOMCTB, CTPOCHHSI M1 BO3MOXKHOCTEN IPAKTUYECKOTO TPUMEHEHUS
Y TIOJIyYECHHS U3y4aeMbIX BEIIECTB.

Takast opraHu3amus COAEpKaHUs MPOrpaMMBbl CIIOCOOCTBYET IPENCTABICHUIO
XUMUYECKOM COCTABISIFONIEN HAay4YHOW KapTHUHBI MHpPa B JIOTHKE €€ CHUCTEMHOMU
npuponbl. TeM cambplM 00ecleUYUBAeTCS BO3MOXKHOCTh  (DOPMHpPOBAHUS Y
00y4aronIMxcsi IEHHOCTHOTO OTHOIIEHHS K HAYYHOMY 3HAHUIO U METO/IaM MTO3HAHUS B
Hayke. Ba)kHO Takke 3aMEeTHTh, YTO OCBOEHHUE COJEpPKaHUS Kypca IMPOUCXOJHUT C
IIPUBJICYCHUEM 3HAHUM U3 PaHEE H3YYEHHBIX KypcoB: «OKpYyXKarOIUd MHDY,
«buonorus. 5—7 knacce» U «PuU3NKa. 7 Kiace».

HEJIM N3YYEHUA YYEBHOI'O ITPEAMETA «XUMMUSA»

K  HampaBneHW:0  MEPBOCTENEHHOM  3HAYMMOCTH MPU  PEANM3aLHU
o0pa3oBaTenbHbIX (YHKIMI XUMUU TPAIULHUOHHO OTHOCAT (OPMUPOBAHUE 3HAHUM
OCHOB XHMMHYECKOM HayKh Kak OOJJaCTH COBPEMEHHOI'O  E€CTECTBO3HAHMI,
IIPAKTUYECKON JIESITEIbHOCTU YEJIOBEKA M KaK OJHOTO0 W3 KOMIIOHEHTOB MHPOBOMU
KyJbTypbl. 3ajaya y4eOHOTO mpeaMeTa COCTOMT B (OPMUPOBAHUU CHUCTEMBI
XUMUYECKUX 3HAHUN — BAXKHEUIIMX (DAKTOB, MOHSATHH, 3aKOHOB U TEOPETHUYECKUX
MOJIOKEHUH, TOCTYHBIX 0000IIEHHI MUPOBO33PEHUECKOTO XapakTepa, 3blKka HaAyKH,
3HAHUI O HAYyYHBIX METOJAX MU3YYECHHS BELIECTB U XMMUYECKHUX PEAKLUH, a TAKXKE B
(GOpMHPOBAHUM M Pa3BUTHUM YMEHUH U CIOCOOOB JESTENbHOCTH, CBSI3aHHBIX C
MJIaHUPOBAHMEM, HAOMIOJIEHUEM M TPOBEICHUEM XHMHYECKOrOo HSKCIEPUMEHTA,
cOOJIFOICHUEM TpaBU OE30MacCHOr0 OOpaIlleHHs] C BEIIECTBAMH B TOBCEIHEBHOM
AKU3HH.

Hapsiny ¢ aTuM 1enu u3ydeHus y4eOHOTo mpeaMeTa B MporpaMMe Mo XUMHUU
YTOUYHEHBI U CKOPPEKTUPOBAHBI C YYETOM HOBBIX IPUOPUTETOB B CUCTEME OCHOBHOTO
obmero o6OpazoBanus. CerogHs B o0O0pa3oBaHUM 0CO00 3HAYMMOMN MPU3HAETCA
HalpaBJIE€HHOCTh  OOy4YeHUs HA  pa3BUTHE U  CaMOpA3BUTUE  JIMYHOCTH,
dbopMupoBaHueeé MHTEIUIEKTa M 00mel KyabTypbl. OOyuyeHHne YMEHUIO YUYUThCA U
MPOJOKATECBOE 00pa30BaHME CaMOCTOSITEIBHO CTAaHOBUTCS OJHOM W3 Ba)KHEMIINX
GbyHKIUI y4eOHBIX TPEIMETOB.

B cBsa3u ¢ 3TUM IpuU M3yYEHUM NpeaMEeTa Ha YPOBHE OCHOBHOIO OOILEro
oOpa3oBaHMsI JOMUHUPYIOIIEE 3HAUCHUE TPUOOPEN TAKUE LIETH, KaK:

dbopMUpOBaHHE  HMHTEJUIEKTYalbHO  pa3BUTOM  JUYHOCTH, TOTOBOM K



caM000pa30BaHUI0, COTPYAHUYECTBY, CAMOCTOSTEIIbHOMY TMPUHATUIO PEIICHUH,
CIIOCOOHOM a1anTUPOBATHCS K OBICTPO MEHSIOIIUMCS YCIOBUAM KU3HU;

HaIpaBJICHHOCTh O0YUYEHHUS Ha CUCTEMAaTUYECKOE MPUOOIIEHUE 00yUaIOIINXCAK
CaMOCTOSITENIbHOM TO03HABATEIBHON NESITEIBLHOCTH, HAYYHBIM METOAaM MO3HAHUS,
(hOpPMUPYIONTUM MOTHUBAIIAIO ¥ PA3BUTHE CIIOCOOHOCTEH K XUMHUH,

oOecrieyeHue YCJIOBHUH, CIOCOOCTBYIOIIUX MNPUOOPETEHUIO OO0YYaIOIIUMUCS
OMbITa Pa3HOOOPA3HON JEATETbHOCTH, MO3HAHHWS W CaMOINO3HAHUS, KIIOYEBBIX
HABBIKOB (KJIIOUEBBIX KOMIIETEHIMI), MMEIOUIMX YHUBEpPCAaJbHOE 3HAYCHUE s
Pa3JIMYHBIX BUJOB JEATEIbHOCTH;

dbopmupoBaHre YMEHUHN OOBSCHATH U OIICHUBATH SIBJICHUS OKPY>KAIOIIIETO MUPa
Ha OCHOBAHWM 3HAHUI U OMbITA, NOJTYYECHHBIX TPU U3YUYEHUH XUMHUH;

dbopmupoBaHUe y 00YYaIOMUXCS TYMAaHUCTUYECKUX OTHOIICHUH, MOHUMAaHUS
IIEHHOCTH XUMHUYECKUX 3HAHWUU JJIsI BBIPAOOTKH HKOJOTHUECKHU I1€71ecO000pa3HOTo
MOBEJICHUS B OBITY U TPYJOBOM JIEATEIBHOCTH B IEJISIX COXPAHEHHS CBOETO 310POBbS
Y OKpY>Karolle NPUPOJHOMN CPENBL;

pa3BUTHE MOTHUBAIlMM K OOYYEHHIO, CIIOCOOHOCTEH K CaMOKOHTPOJIO U
CaMOBOCTIMTaHHUIO HA OCHOBE YCBOEHUS O0IIEUETIOBEYECKUX [IEHHOCTEN, TOTOBHOCTH K
OCO3HAHHOMY BBIOOPY MPOGUIIS U HAMPABICHHOCTH JaJIbHEHIIIEr0 00yUeHMUS.
MECTO YYEBHOI'O ITIPEJMETA «XUMHUSA» B YYEBHOM IIJIAHE

B cucreme o6miero oOpa3oBaHus XUMHUS MPU3HAHA O0S3aTEIbHBIM yUeOHBIM
MPEAMETOM, KOTOPBIM BXOJUT B COCTAB MPEAMETHOM 001acTH «EcTeCTBEeHHO-HAyUHBIE
MPEAMETHD.

OO6m1ee 4ncIo YacoB, pEKOMEHIOBAHHBIX JIJI U3YUYEHUs] XUMUU, — 136 4acoB:B
8 kitacce — 68 yacoB (2 yaca B Hezelo), B 9 kiacce — 68 yacoB (2 yaca B HEZIEIIO).
COAEPXAHUE YYEBHOI'O ITPEIMETA
COAEPKXAHUE OBYUYUEHUHS B 8 KJIACCE.

[lepBoHaUaIbHBIE XUMUUECKUE TTOHATHSI.

IIpenmer xumuu. Ponp XuMuM B JKH3HHM 4eslnoBeKa. Tena M BellecTsa.
®dusznvecKkue CBOMCTBAa BEIICCTB. ArperaTHoe COCTOsSHHE BemiecTB. [loHsTHE O
METOJIaX MO3HAHUSA B XUMHUHU. XUMUS B cUCTeMe HayK. UuCThle BEIIECTBA U CMECH.
CniocoOnI pa3aeineHus: CMecei.

ATOMBI W MOJEKYJbl. XUMHYECKHE dJeMeHThl. CHMBOJBI XUMHUUYECKUX
aneMeHTOB. [IpocThie U ClOXKHbIE BellecTBa. ATOMHO-MOJIEKYJISIPHOE YUEHHE.

Xumuueckas ¢hopmysna. BaaeHTHOCTh aTOMOB XUMUYECKUX DJIEMEHTOB. 3aKOH
MOCTOSIHCTBA cocTaBa BemlecTB. OTHOcUTENbHAs aToMHash Macca. OTHOCHUTENbHas
MOJIEKYJIsipHas Macca. MaccoBast 107151 XUMUYECKOT0 3JIEMEHTA B COEIUHECHUH.

@u3NUeCKUe U XUMUYECKUE SIBJIICHHUS. XUMUYECKash peakuusi U €€ MpPU3HAKH.
3aKOH COXpaHEHUsI Macchl BellecTB. XuMHUYeckue ypaBHeHus. Kiaccudukanuys
XUMUYECKUX PEAKIUN (COEMHEHHUS, PA3JI0KEHUS, 3aMEIIEHUs, OOMEHA).



XUMHYECKHUH SKCTIEPUMEHT: 3HAKOMCTBO C XMMHAYECKOM MTOCY0H, C MPaBUJIAMU
paboThI B 1abOpaTopuu M nMpuéMaMu oOpalleHus ¢ Ja00paTOPHBIM 000PY/I0BAHHUEM,
U3Y4YCHHE U OMHUCaHue (PU3NYECKHX CBOMCTB 00pa3llOB HEOPraHWYECKUX BEIECTB,
HaOmonenue (u3nueckux (TUTaBIEHUE BOCKA, TasHUE JIbJa, PaCTHpaHUE caxapa B
CTyNKe, KHUIEHUE M KOHJECHCAlUsl BOJbI) M XUMHUYECKUX (TOpEHHE CBEYH,
POKAJIMBAaHUE METHON MPOBOJOKH, B3aUMOJACHCTBUE MeNla C KUCJIOTOM) SIBJIICHUI,
HaO0JII0/ICHHE U OTNIMCAaHUE TPU3HAKOB IPOTEKAHUS XUMUYECKUX peakInil (pa3ioKeHue
caxapa, B3aMMOJCHCTBHE CEPHOM KHCIOTHI C XJOPUIOM Oapusi, pa3joKeHUE
ruapokcuaa menu(ll) mpu HarpeBaHuM, B3aMMOJICHCTBUE Kelie3a C PACTBOPOM COJIU
memu(ll)), wm3ydeHme cmocoOOB pasneneHus cMmeced (C TOMOINBI0 MarHuTa,
(bunsTpOBaHME, BHITIAPUBAHUE, TUCTUIUIAIMS, XpoMaTorpadusi), MPOBEJCHUE OUYUCTKU
MOBAapEHHOM COJIM, HAOJIOJICHHEe M ONHUCAaHUE pe3yJbTAaTOB IPOBEJCHUS OIIbITA,
WJUTIOCTPUPYIOLIETO0 3aKOH COXPAHEHHMS MAaCChl, CO3JaHUE MOJEIEH MOJIEKYI
(IIapoCTEeP>KHEBBIX ).

BaxHeimme npeacTaBUuTeNIM HEOPraHMIECKUX BENIECTB.

Bo3nyx — cmech razos. CocraB Bo3ayxa. Kuciaopox — 3nemMeHT M mpocroe
BelecTBo. Haxoxaenue kuciopoia B mpupoe, Gu3nieckue 1 XuMUYECKUe CBOMCTBA
(peakuun ropenusi). Oxcuawl. Ilpumenenune xkuciopoga. CrocoObl MOTYYEHUS
KHCJIOpOJa B Ja0OpaTOpUU U MPOMBILIIEHHOCTH. KpyroBopoT Kuciaopoaa B mpupoJe.
O30H — anoTponHas MoAu(PUKAIUS KHCIOPOIa.

TennoBo# a¢HexT XuMUIECKON peakiuu, TEPMOXUMUYECKUE YPaBHEHUS, DK30-
U SHIOTEPMHUYECKUE peakUuH. TOIUIMBO: yrojib M METaH. 3arps3HEHHE BO3/1yXa,
YCUJIEHHE MapHUKOBOIo 3(pdekTa, pazpylieHne 030HOBOTO CIIOS.

Bonopon — anemeHT u pocToe BemecTBo. Haxoxaenne Bogopoa B pupoae,
bu3MYecKue 1 XUMUYECKHE CBOICTBA, MPUMEHEHHE, CIOCOOBI TosrydeHus. Kucinoter u
COJIH.

KommuecTBo BemectBa. Monbs. Monsipaas macca. 3akoH ABOrajpo.

Monsipabiii 00bEM ra3oB. Pacy€Tsl Mo XUMUUECKUM YPaBHEHUSIM.

duznueckue CBOMCTBA BOAbl. Boma kak pactBoputesib. PacTBOpEL
HacelllleHHBIE W HEHACBIIIEHHBIE PacTBOpPbl. PacTBOpUMOCTH BEIIECTB B BOJE.
MaccoBast 107151 BEIIECTBAB pacTBOpe. XUMUYECKHUE CBOMCTBA BOAbl. OcHOBaHuUs. Posib
pacTBOPOB B TPUPOAE U B KM3HM 4esnoBeka. KpyroBopor BoAbl B TPHUPOJE.
3arpsi3HeHHe TPUPOIHBIX Boa. OXpaHa U OYMCTKA MPUPOIHBIX BOJI.

Knaccudukanusa neopranmuecknx coeauHeHuit. Oxcunpl. Knaccudukamms
OKCHJIOB:  cojeoOpasytomue  (OCHOBHBIE,  KHUCJOTHBIE, aM{(OTepHbIE) U
HecosieoOpazyromue. HomeHnkmatypa OKCHIOB (MEXIyHApOJHAs W TPUBHAIbHASA).
Pu3NUeCKne U XUMHUECKHE CBOMCTBA OKCUAOB. [loyueHne okcuios.

OcHoBanusi. Knaccudukaiuss OCHOBaHMM: IIEIOYM M HEPACTBOPUMBIE
ocHoBaHus. HomeHkiarypa ocCHOBaHUW (MEXIyHapoAHass W TpPUBHAIIbHAsA).



Du3nyUeCcKrne U XUMUYECKNE CBOMCTBA OCHOBaHUU. [loiryueHre ocCHOBaHUM.

Kucnotsl. Knaccuduxanus kucinor. HoMeHkiatypa KUCIOT (MEXIyHApOIHAS U
TpuBUaibHasi). DU3MUECKUE W XUMHUYECKHE CBOMCTBA KHUCIOT. Psij aKTMBHOCTH
metaioB H.H. bekerosa. [lonyuenue kucnor.

Conu. HoMeHkmarypa cosieit (MexxayHapoaHasi U TPUBHAJIbHAS).

DU3NYECKUE U XUMUYECKHUE CBOMCTBA coJiel. [losyuenue coiei.

['eHeTnyecKkas CBSI3b MEXKY KJIaCCAaMU HEOPTAHUYECKUX COCAUHEHHUI.

XUMUYECKUIT  SKCIHEPUMEHT: KA4ECTBEHHOE OIPENEIICHUE COACPIKAHUS
KHUCJIOpOJa B BO3yXe, MOIYyYEHHE, COOMpaHue, paclo3HaBaHUE U U3y4CHUE CBOMCTB
KUCJIOpoAa, HaOJIOJACHUE B3aMMOJICUCTBHUSI BEIIECTB C KHUCIOPOJOM U YCIIOBHS
BO3HMKHOBEHUS W TPEKpallleHUus ropeHus (Imoskapa), 03HaKOMIIEHHE ¢ oOpaslaMu
OKCHJIOB U OITMCAHUE UX CBOMCTB, MOJyYeHUE, COOMpaHNE, paCIIO3HABAHUE U U3yUCHUE
CBOWCTB Bojopoia (TopeHue), B3amMmojcicTBue Bojgopona ¢ okcumom wMemu(ll)
(BO3MOKHO HCIIOJIb30BAHUE BHUJCOMATEPUAIOB), HaAONIOJEHHE OOpa3lloB BEIIECTB
KOJIMYECTBOM 1 MOJIb, HCCIIEIOBAHHE OCOOCHHOCTEH pPACTBOPEHUS BEIIECTB C
Pa3IMYHOM PACTBOPUMOCTBIO, IPUTOTOBJIEHUE PACTBOPOB C ONPEICIIEHHON MacCOBOU
J0JIel pacTBOPEHHOTO BEIIECTBA, B3aMMOJCHCTBUE BOJBI C METAJJIaMU (HATpUEM U
KaJibI[eM) (BO3MOKHO MCIIOJIb30BAHUE BUCOMATEPUATIOB), ONPEACICHUE PACTBOPOB
KUCJIOT M IIeJI0Yel C TIOMOIIbI0 HMHAMKATOPOB, UCCIEJOBAaHUE OO0Opa3lioB
HEOPTraHWYECKUX BEIIECTB Pa3IUYHBIX KIJIACCOB, HAOJIO/IEHWE H3MEHEHUSI OKPaCKU
MHJIUKAaTOPOB B PacTBOpPax KUCIOT M IIEIOYEH, U3yYEHUE B3aMMOJCICTBHS OKCHAA
menu(ll) ¢ pacTBOpOM CEpHOM KHCIOTBHI, KHCIOT C MeTajulaMu, peaKIui
HEUTpanu3aluy, TOJIYYCHUE HEPACTBOPUMBIX OCHOBAHUM, BBITECHEHHUE OJHOTO
MeTauia IPyruM U3 pacTBOpa COJIM, PEUICHHE SKCIEPUMEHTAIBHBIX 3a/1a4 M0 TEME
«BaxXHenIne KJ1acChl HEOPTAHUYECKUX COCIUHEHUI.

Ilepunonnueckuit 3axkoH U llepmoguueckas cucreMa XMMHUYECKUX JJIEMEHTOB
JA.N. MengeneeBa. CrpoeHnune aroMoB. XuMH4YecKass CBs3b. OKUCIUTEIBHO-
BOCCTAHOBUTEJIbHBIEC PEAKIINH.

[lepBble TOMBITKA KJAcCU(PUKAIMA XUMHUYECKUX dJeMeHTOB. I[loHsaTtne o
IPYIIaxX CXOHBIX AJIEMEHTOB (ILIETOYHBIE U MIETOYHO3EMEbHBIE METAILIIbI, FAJIOTEHBI,
WHEPTHBIC Ta3bl). OJIEMEHTHI, KOTOphIE O00pa3yroT amMQpOTEpHBIC OKCHUILI U
TUAPOKCHUJIBI.

Ilepuonnueckuit 3akoH. Ilepuoauyeckas cucremMa XHMHUYECKUX DJIEMEHTOB
JI.1. MenneneeBa. KopoTkornepruoaaas u JmmHHONIEpHoaHas popmel [leproandaeckoit
cucreMbl xumuueckux oaneMeHTtoB J[.M. MenneneeBa. Ilepuoasl W  Tpymmsl.
DU3NYECKNN CMBICT TOPSAKOBOTO HOMEPA, HOMEPOB MEPUOAA U TPYIIIBI JIIEMEHTA.

Crpoenue atomoB. CocTtaB aToMHBIX sijiep. M3oronbl. DnekTponbl. CTpoeHue
AJIIEKTPOHHBIX 000JI0UEK aTOMOB NEepBbIX 20 XuMHUUecKuX 31emMeHToB [lepuoanueckoit
cucremsl J[.M. MenneneeBa. XapakTepuCTHKAa XWMHYECKOTO OJJIEMEHTA II0 €ro



nonoxxenuto B [lepunonnueckoint cucreme /[[.11. Menneneesa.

3aKOHOMEpPHOCTM MW3MEHEHHSI paanyca aTOMOB XUMHUYECKUX DJEMEHTOB,
METAJUIMYECKNX U HEMETAJUIMYECKUX CBOMCTB IO TPYIIAM U NEPHOJAAM. 3HAYCHHUE
[lepunonnueckoro 3akoHa u lleprogudyeckoil cUCTEMbl XUMHUYECKUX AJIEMEHTOB IS
pa3BuTHA HayKku U npaktuku. .M. MeHneneeB — yu€HbIN U rpakKJaHNH.

Xumuueckass cBs3b. KoBaneHTHas (mojdsipHass Y HEMOJSIPHAs)) CBSI3b.
DIIEKTPOOTPULATEIBHOCTh XUMUUECKUX IJIEMEHTOB. IOHHAs CBS3b.

Crenenp okuciieHns. OKHCIUTENBHO-BOCCTAHOBUTEINBbHBIE peakiuu. [Iponeccel
OKHUCJIEHUS M BOCCTAHOBJIEHHS. OKUCIHUTEN U BOCCTAHOBUTEIH.

XUMUYECKUN OSKCIIEPUMEHT: HW3Y4YeHHE OOpa3lOB BEIIECTB METANIOB U
HEMETAJJIOB, B3AaMMOJICIICTBHE THAPOKCHIA [IMHKA C PACTBOPAMU KUCJIOT U IIEJIOYEH,
IIPOBE/ICHHE OTIBITOB, WJUTIOCTPUPYIOLIUX IPUMEPHI
OKHUCJIUTEIbHO-BOCCTAHOBUTENBHBIX ~pEaKIMil (ropeHue, peakuuu pa3ioKeHus,
COCTMHCHUA).

MexnpenMeTHbIe CBSI3H.

Peanuzanus MeXNpeIMETHBIX CBS3€d NPU HM3YYECHUUM XHMHUU B 8 Kilacce
OCYIIECTBJISIETCSl Yepe3 MCIOJIb30BAHNE KaK OOIIHUX €CTECTBEHHO-HAYYHBIX IMOHATUMH,
TaK W TIOHSATUM, SBIAIONIUXCS CUCTEMHBIMH JUISI  OTACIBHBIX IPEAMETOB
€CTECTBEHHO-HAYYHOT'O IIUKJIA.

OOmmMe ecTeCTBEeHHO-HAYYHbIE TMOHATHSA: HAay4YHBIA (DaKkT, THUMOTE3a, TEOPHs,
3aKOH, aHajJdu3, CHHTE3, KJIacCU(pUKAIUsI, TEePUOJUIHOCTh,  HAOIIOJCHUE,
AKCIEPUMEHT, MOAECIUPOBAHUE, UBMEPEHUE, MOJICIIb, SIBJICHUE.

dusuka: Matepusi, aToOM, JIEKTPOH, IPOTOH, HEUTPOH, MOH, HYKJIU]I, U30TOIIbI,
PaAMOAKTUBHOCTh, MOJIEKYJA, AJIEKTPUUYECKUH 3apsij, BEIIECTBO, TeEJO, O0BEM,
arperaTHO€ COCTOSIHUE BEIEeCTBa, ra3, GU3NUEeCKUE BETUYNHBI, €IUHUIIBI U3MEPEHUS,
KOCMOC, TJIaHETHI, 3B&3/1b1, COJIHIIE.

buonorus: dorocuntes, apixanue, ouocdepa.

['eorpadus: armocdepa, runpocdepa, MUHEPAIIBI, TOPHBIE MTOPOJIbI, TTOJIE3HbBIE
MCKOIIaeMbl€, TOIJIMBO, BOJIHBIE PECYPCHI.

COAEPKXAHUE OBYUEHMUS B 9 KJIIACCE.

BeniecTBo u XumMuyeckasi peakiusi.

Ilepuonnueckuit 3akoH. Ilepuoauyeckas cucremMa XHMUYECKUX DIJIEMEHTOB
.. MenneneeBa. CTpoeHHe aTOMOB. 3aKOHOMEPHOCTH B HW3MEHEHHUHM CBOWCTB
XUMHYECKUX 3JIEMEHTOB MEPBBIX TPEX MEPUOAOB, KaJusl, KAIbIUI U UX COEAUHEHU B
COOTBETCTBHHM C MOJIOKEHUEM JIEMEHTOB B lleproauueckoil cucremMe u CTpOEHUEM UX
aTOMOB.

CrpoeHne BemiecTBa: BHUAbl XMMHYECKON CBS3U. THIIBI KPUCTAINIMYECKUX
PEETOK, 3aBUCUMOCTb CBOMCTB BEILIECTBA OT THUIIA KPUCTAINIMYECKOU PEIIETKY U BUJA
XUMHUYECKOU CBS3H.



Knaccudukanus 1 HOMEHKIaTypa HEOPraHUYECKUX BEIECTB (MEXTyHApOIHAS
U TpUBUAIbHAs). XUMHUYECKHE CBOMCTBA BEILECTB, OTHOCSIIMXCA K Pa3IuYHBIM
KJIacCaM HEOPraHMYECKUX COEAUHEHUN, TEHETUYECKass CBsI3b HEOPTraHMYECKUX
BEILIECTB.

Knaccudukanums XuMAYECKUX peakluil MO pa3InyHbIM MIpU3HAKaM (110 YUCTY U
COCTaBY YYacCTBYIOUIUX B PEAKIIMU BEILIECTB, M0 TEIJIOBOMY ((PEKTY, M0 U3MEHEHUIO
CTENICHEH OKHUCJICHUS XUMHUYECKHUX DJIIEMEHTOB, IO OOpaTUMOCTH, MO YYaCTHIO
KaTanu3aropa). DK30- U SHJIOTEPMHUUECKUE PEAKIIUU, TEPMOXUMHUUYECKUE YPAaBHEHUSI.

[TonsiTue o ckopoctu xumuueckoil peakiuu. [loHsTne 00 00paTUMBIX U
HEOOpAaTUMBIX XHMHUYECKHX peakiusax. [[oOHATHE O TOMOT€HHBIX M T€T€pPOre€HHBIX
peakiusax. [lonstue o xumuueckom paBHOBeCUU. PaKTOPBI, BIUSIOIINAE HA CKOPOCTh
XUMHYECKOU PEAKLIUU U ITOJI0KEHUE XUMUYECKOTO PABHOBECHS.

OKHCIIUTENbHO-BOCCTAHOBUTENBHBIE  pPEAaKIMU,  SJEKTPOHHBIA  OajaHc
OKHCIIUTEIIbHO-BOCCTAHOBUTEIBHON peaxKLuu. CocraBienue YPaBHEHHU
OKHCIIUTEIIbHO-BOCCTAHOBUTEIBHBIX ~ PEAKIMH € HUCIIOJB30BAHUEM  METOAA
AJIEKTPOHHOIO OaJiaHca.

Teopus 3MEKTPOIUTUIECKON TUCCOUUALMU. DIEKTPOJIUTHI U HE 3JICKTPOJIUTHI.
Katnonel, aHHOHBI. MeXaHWU3M JIHMCCOLMAIMM BELIECTB C Pa3JIMYHBIMU BHJIAMH
xuMuueckoi cBs3u. Crenens auccornuanuu. CUabHbIE U C1a0ble SJIEKTPOIUTHI.

Peakiuun noHHOTO OOMEHa. Y CJIOBHS MPOTEKAHUS PEAKIMA MOHHOTO OOMEHa,
MIOJIHBIE U COKPAILIEHHBIE NOHHBIE YpaBHEHUs peakiuii. CBOCTBA KMCIOT, OCHOBAHUM
M CcoJiei B CBETE MPENCTAaBICHUNA 00 DIEKTPOJUTUYECKONW JTUCCOIMAIIHH.
KauecTBeHHbIE peakiiuu Ha HOHBI. [IoHATHE O THApONIM3E COoNEl.

XUMUYECKUN DKCIIEPUMEHT: O3HAKOMIICHHE C MOJEISAMH KPUCTAJUITMYECKHUX
peIéTOK HEOPraHUYECKUX BELIECTB — METAJUIOB M HEMeTaloB (rpadura u anmasa),
CJIIOKHBIX BEIIECTB (XJIOpUAA HATpPHUsA), HCCIEIOBAHUE 3aBUCHMOCTH CKOPOCTHU
XUMUYECKOM peakluu OT BO3ACUCTBUS pPaA3IMYHBIX (PAKTOPOB, HCCIEIOBAaHUE
AIEKTPONPOBOJHOCTH PACTBOPOB BEIIECTB, MPOLIECCA TUCCOLMUAIIMN KUCIIOT, LIEI0YEN
U coieil (BO3MOXXHO HCHOJb30BAHUE BUIECOMATEPUATIOB), TPOBEJICHUE OIBITOB,
WUTIOCTPUPYIOMIMX MPU3HAKK MPOTEKAHUS peakluuii HOHHOTO oOMeHa (oOpa3oBaHMe
OcaJKa, BblIeJIEHUE ra3a, 00pa30BaHUE BOJIbI), OMBITOB, MIUTFOCTPUPYIOIIUX TPUMEPHI
OKHUCJIUTEIbHO-BOCCTAHOBUTENbHBIX ~peaKHil (ropeHue, peakluu pa3ioKeHus,
COEIMHEHHSI ), paClIO3HABAHUE HEOPTAHMYECKUX BEUIECTB C MOMOIIbI0 KAUeCTBEHHBIX
pPEaKUui Ha HOHBI, PELICHUE KCIIEPUMEHTAIBHBIX 3a1a4.

HemeTraibl 1 X COeITMHEHUS.

OOmast xapakTepucThKa TaloreHoB. (COOEHHOCTH CTPOCHHS aTOMOB,
XapaKkTepHble cTerneHu okucieHus. CTpoeHue u (PU3NYECKHe CBOMCTBA MPOCTHIX
BEIIECTB — I'AJIOT€HOB. XMMHUYECKUE CBOICTBA HA TPUMEPE XJIopa (B3aUMOJIEHCTBHE C
METaJUlaMHM, HEeMeTaUlaMu, Iuesodyamu). XiopoBoaopold. ConsiHas KHCIIOTAa,



XMMHUYECKUE CBOMCTBA, MOJIYYCHUE, IPUMEHEHUE. JIeHiCTBHE XITOpa U XJIOPOBOAOPOIA
Ha OpraHu3M 4esioBeka. BaxkHelme XJopuasl U UX HaX0XKACHHUE B PUPO/IE.

Oo6mast xapakrepucTuka 3yeMeHTOB VIA-rpynmbl. OcOOEHHOCTH CTPOCHHUS
aTOMOB, XapaKTEPHbIE CTEIIEHU OKHCIICHUSI.

Crtpoenue u (puU3HUECKHE CBOMCTBA MPOCTHIX BEIIECTB — KHCIOPOAA U CEPHI.
AmnoTpornHbie MOIU(DUKAIIMKM KUCTIOpOAa W cepbl. XMMHYECKHE CBOWMCTBA CEPHI.
CepoBomopoi, cTpoeHue, Gu3nuecKue U XUMUYeckre cBOMCTBAa. OKCUIBI CEPhl Kak
NPEICTaBUTENIM KUCIOTHBIX OKCUAOB. CepHas KUCIO0Ta, PU3NYECKHE U XUMHUUECKHUE
cBoiicTBa (OOIIMEe Kak TMPEACTABUTENS Kjacca KUCIOT U crenuduaeckue).
XVUMUYECKUE PEaKIUH, JIeXkKAIIUe B OCHOBE MPOMBIIUIEHHOTO CIoco0a MONIy4YeHUs
cepHoi kucaoThl. [Ipumenenue. Coiu cepHOM KHUCIIOTHI, KAYECTBEHHAsI pEaKIIUs Ha
cyiabdar-uoH. HaxoxxneHue cepbl M €€ COEIMHEHUH B MpUPOAE. XUMHUYECKOE
3arpsi3HEHUE OKPYXKAIOMIeH Cpeapl COCOUHEHHSIMH Cepbl (KUCIOTHBIE JOXKIH,
3arpsi3HEHHE BO3AyXa U BOJIOEMOB), CIIOCOOBI €r0 MPEI0TBPAILCHUS.

OOmast xapaktepucTuka 3JeMeHTOB VA-rpynnbl. OCOOEHHOCTH CTPOECHHS
aTOMOB, XapaKTEPHbIC CTEIICHU OKUCIICHHUSI.

A30T, pacnpocTpaHeHuE B MpHUpPoAe, PU3NYECKUE M XMUMHUYECKHE CBOMCTBA.
KpyroBopot a3ora B mpupoje. AMMHaK, ero (pu3ndecknue u XuMHUIECKHUE CBOMCTBA,
nosyueHue u npumeHenue. Conn aMMOHMS, UX PU3NIECKIE U XMMHUYECKHE CBOMCTBA,
npumeHeHne. KadecTBeHHasi peakiusi HA WOHBI aMMOHHUA. A30THas KHCIOTa, €€
noyiydeHue, Pu3nyeckue u XMMHUYECKUEe CBOMCTBA (00IIMe KakK MPEeACTaBUTEN Kiiacca
KHUCIIOT U cnenuduueckue). Vcnonb30BaHne HUTPATOB M COJIEH aMMOHHMSI B KaUe€CTBE
MUHEpaIbHBIX yHOOpeHHid. XHMHYECKOE 3arpsA3HEHUE OKPYKaIoIIeH Cpelsl
COCTMHEHMSIMH a30Ta (KUCIOTHBIE JOXK/IH, 3aTPS3HEHNE BO3/1yXa, IIOYBBI M BOTOEMOB).

docdop, amtorpornnbie Moaudukanuu Gochopa, GU3NUECKUE U XUMHUUECKHE
cBoiictBa. Oxcun dochopa(V) u pochopHas kucnora, GU3MIECKUE U XUMUYECKUE
cBOMcTBa, mnogydeHue. MHcnonb3zoBanue (ocharoB B KauecTBE MHUHEPATbHBIX
ya0OpeHui.

Oo6mast xapakrepuctuka 3neMeHToB |V A-rpymnmbl. OCOOEHHOCTH CTPOCHHS
aTOMOB, XapaKTEPHBIC CTEIIEHU OKUCIICHHUSI.

VYrnepon, amioTponHble MoAW(UKAIMM, pPACIPOCTPAaHEHHE B MPHUPOJE,
(dbuznyeckue U XuMHIecKue cBoicTra. AacopOuus. KpyroBopor yriepoaa B mpupo/ie.
Oxcunsl yriepona, ux (GU3NYECKUE W XMMHUYECKHE CBOICTBA, JACHCTBHE Ha >KUBBIC
OpraHU3MBbl, MOJIyYeHHUE U NPUMEHEHHE. DKOJIOTMYECKUE MPOOIeMbl, CBA3aHHBIE C
okcugom yriepoaa(lV), runoresa riio0abHOTO MOTEIJICHUST KJIMMAaTa, MMAPHUKOBBIN
abdexT. YroapHas KucioTa U €€ conm, ux (pU3MdecKkue U XUMUYECKHE CBOMCTBA,
nojiyueHue u npuMeHeHue. KayecTBeHHas peakuus Ha KapOOHAT-UOHBI.
Hcnonb3oBanne kapOOHATOB B ObITY, MEAMUIIMHE, MPOMBIIUIEHHOCTH U CEIbCKOM
XO35UCTBE.
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[IepBoHauanbHbIe TOHATUS 00 OPraHUYECKUX BEIIECTBAX KAK O COCIUHEHUSIX
yraepoja (MeTaH, 3TaH, 3TUJIEH, alleTUJIEH, TaHOJI, TIIUIEPHUH, YKCYCHAsl KKclIoTa). Mx
COCTaB U XUMHYECKOoe cTpoeHue. [IoHsTHEe O OMOJOTMYECKH Ba)KHBIX BEIECTBAX:
KUpax, OesiKax, yriaeBoJax — U UX poJiv B KU3HM yeJoBeka. MaTepralbHOE €JMHCTBO
OpTraHUYECKUX U HEOPTaHUUYECKUX COCAMHEHUHN.

KpemHunii, ero ¢usnueckue ¢ XUMHYECKHE CBOWICTBA, TIOJyYCHHE H
npumeHeHnue. CoeauHeHus: KpeMHus B npupoze. OOiume npeacTaBiaeHuss 00 OKcHie
kpeMuusaA(lV) u xpemuueBoit kucinore. CuIMKaThl, X HCIOJIb30BaHHE B OBITY,
MEJIUIIMHE, TPOMBIIUICHHOCTU. BakHeie cTpouTenbHbIE MaTEpUaIbl: KEPaMHUKA,
CTEKJIO, IIEMEHT, OeToH, jkeie300eToH. [IpoOiempl Ge30MacHOTO WCIIOIH30BAHUS
CTPOUTENBHBIX MATEPUAJIOB B IOBCEAHEBHOM JKU3HHU.

XUMHUYECKUI 3KCHEPUMEHT: M3yueHHE OO0paslloB HEOPraHWYECKHUX BEIIECTB,
CBOMCTB COJISTHOM KUCIIOTBI, IPOBEACHUE KAUYECTBEHHBIX PEaKIMi Ha XJIOPUA-UOHBI U
HaOJI0/ICHUE TPU3HAKOB HX MPOTEKAHUs, OMbBITHI, OTpaxaromue (Qunueckue u
XUMUYECKUE CBOMCTBA TaJIOTEHOB M HMX COEIUWHEHUU (BO3MOXHO HCIOJIb30BaHHUE
BUJICOMATEPHAIIOB), O3HAKOMJIEHWE ¢ oOpasiaMud XJIOpPUAO0B (TaJOT€HUIOB),
O3HaKOMJIEHHE ¢ 00pa3liaMu cepbl U €€ COeNMHEHUSMHU (BO3MOXKHO HCIOJIb30BAHNE
BHJICOMATEpHUAIIOB), HAOJIIOJCHUE Mpolecca OOyIrJIMBaHUS caxapa MOoJ JACHCTBUEM
KOHIECHTPUPOBAHHOW  CEPHOM  KHUCJIOTBhI, HM3YYECHHE XHUMHUYECKUX  CBOMCTB
pa30aBIIEHHOM CEPHON KUCIIOTHI, IPOBEICHNE KAUYECTBEHHOM peaKkIuu Ha CyIb(haT-uoH
1 HaOJTr0IeHNe TIpU3HAKa €€ MPOTEKaHUsI, 03HAKOMIICHHE C PU3NYECKUMH CBOMCTBAMHU
azota, gocdopa u UX coequHEHUN (BO3MOXHO HCIOJIb30BAaHUE BUIACOMATEPUATIOB),
oOpasuamMu  a30THBIX W (GOCPOpPHBIX yAOOpEHM, TMOJy4eHHe, COOHpaHue,
pacrio3HaBaHHE U U3yUYECHHE CBOMCTB aMMHUaKa, MPOBEICHUE KAYECTBEHHBIX PEaKIuil
Ha HWOH aMMOHHUS u (dochaT-uOH U U3YYEHHE TMPU3HAKOB HUX MPOTEKAHUS,
B3aUMOJICUCTBIE KOHIIEHTPUPOBAHHONW Aa30THOM KHUCJIOTHI C MeAbi0 (BO3MOXKHO
MCIIOJIb30BAaHUE BUJIEOMATEPUAIIOB), U3YUYEHUE MOJENICH KPUCTATMYECKUX PEIIETOK
anmasa, rpaduTta, QysepeHa, 03HaKOMJICHHE € MPOLIECCOM afcOPOIIMK PACTBOPEHHBIX
BEIIECTB AKTUBUPOBAHHBIM YIVIEM M YCTPOMCTBOM MPOTHMBOrasza, MOJy4YeHUE,
coOupaHue, pacrno3HaBaHWE W W3Y4YEHUE CBOMCTB YIICKHUCIOTO Ta3a, MPOBEICHUE
KaueCTBCHHBIX PEAKIMi Ha KapOOHAT M CHJIMKAT-WOHBI M M3yYCHHE MPU3HAKOB MX
MPOTEKAHMS, O3HAKOMJICHHE C MMPOAYKIIMEH CUITMKATHON MPOMBIIIJICHHOCTH, PEIICHHUE
HKCTIEPUMEHTAJILHBIX 33/1a4 10 TeMe «BakHeline HeMeTaibl U KX COeUHEHUS.

Mertanisl 1 UX COEUHEHHUS.

OO01mast xapakTepUCTHKA XMMHUYECKUX PJIEMEHTOB — METAJUIOB HA OCHOBAHHUH UX
nonoxxenus B [lepuonnueckon cucreme xumnyeckux 3iemeHToB [[.1. Menneneesa u
cTpoeHus aTtomMoB. CTpoeHue MeTajuioB. MeTalimyeckas CBS3b M MeTaJIM4ecKas
KpUCTAJUIMYECKas] PEIETKA. DJIEKTPOXUMHUYECKUH Psii HANPSOXKEHUA METaJlIoB.
dusnyeckue M XUMUYECKHE CBOMCTBAa MeTawioB. OOmue crmocoObl MOydeHus
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MeTtauioB. [loHsSTHE O KOpPpO3MHM METANIOB, OCHOBHBIE CIOCOOBI 3alUTHI UX OT
koppo3uu. CiuiaBsl (CTalb, YyT'yH, JIOPATIOMUHUN, OpOH3a) U UX MIPUMEHEHHUE B OBITY
Y TIPOMBIIIJIEHHOCTH.

[[lenounbie Metamibl: nojoxkeHue B llepuoauueckoil cucTeMe XUMHUYECKUX
anemeHToB JI.M. MenneneeBa, CTpo€HHE WX AaTOMOB, HAXOXKJICHUE B MPUPOJE.
duznyueckre U XUMUYECKUE CBOMCTBa (Ha mpuMepe HaTpusi U Kamusi). OKcuabl U
TUAPOKCUIBI HATpUS U Kaiud. [[puMeHeHre EeT0YHbIX METAIJIOB U UX COCTUHEHUIA.

[[lenoyHO3eMENBbHBIE ~ METAUIBI MAarHuid W KaJIbLUA: TOJIO)KEHHE B
Ilepnognueckon cucreme xumudeckux anemeHtoB JI.M. MenneneeBa, crpoeHne nux
aTOMOB, HaxoOXJieHHe B mpupoje. PuU3NvecKue U XMMHUUYECKUE CBOMCTBA MarHus U
Kanplys. BaxuHelmme coequHenns Kanblus (OKCUA, TUAPOKCH, coin). KECTKOCTh
BOJIbI U CITOCOOBI €€ yCTpaHEeHHUSI.

AnroMuHUN: TION0KeHUE B [lepuoanyueckoil cuCTeMe XMMHUYECKUX 3JIEMEHTOB
JI.1. MenneneeBa, CTpoeHHME aToMa, HaxoxKJIeHWe B npupoae. dusnueckue u
XUMUYECKUE CBOMCTBA alfOMHHHUSA. AMQOTEpHbIE CBOMCTBA OKCHAA W THIPOKCHIA
ATIOMHUHUSL.

Kenezo: monoxenne B Ileproanyueckoil CUCTEME XHUMHUYECKHX 3JIEMEHTOB
JI.1. MenneneeBa, CTpoeHHME aToMa, HaxoxJIeHWe B npupoae. Dusnueckue u
XUMUYECKue CcBoMcTBa kene3a. Okcuapl, TuApokcuabl u conum xenesa(ll) u
xeneza(lll), ux cocras, cBOMCTBa U MOTyUYEHUE.

XUMHUYECKHUI IKCTIEPUMEHT: 03HAKOMJIEHHE ¢ 00pa3IiaMu METaJIOB U CILJIaBOB,
uX (QU3NYECKUMH CBOWCTBAMH, W3y4Y€HUE PE3yJbTaTOB KOPPO3UU METAJIOB
(BO3BMOXKHO HCIOJIb30BAHUE BHUICOMATEPUATIOB), OCOOCHHOCTEH B3aMMOJCUCTBUS
OKCHJIa KaJbllUsl U HATPUS C BOJAOW (BO3MOKHO HCIIOJB30BAaHUE BUICOMATEPHUATIOR),
HCCIIEIOBAHUE CBOMCTB KECTKOW BOMBI, Mpoliecca TOPEHHUs Kejle3a B KHUCIOPOAE
(BO3MOKHO ~ HWCIIOJNIB30BAaHHWE  BHJIEOMATEpPHAIIOB),  NPHU3HAKOB  MPOTEKAHUS
KaueCTBEHHBIX PEaKIIMil HAa MOHBI (MarHus, KaJbIs, aTIOMUHUS, IMHKA, kene3a(ll) u
xenesa(lll), menu(ll)), naGaroneHne u onvcaHue MPOILIECCOB OKPAIIMBAHUS TJIAMEHU
MOHAMU HATpUsI, KaJIus U KaJlblKs (BO3MOXHO HMCIOJIb30BAaHHE BHUICOMATEPHUATIOB),
uccienoBanre aMm(GOTEPHBIX CBOMCTB THAPOKCHJIA aTIOMUHHS U THAPOKCUIA ITUHKA,
pEelIEHUE SKCIEPUMEHTAIBHBIX 3aJad Mo TeMe «Baxneimme Meramibl U HUX
COEIMHEHUSD.

XUMHS ¥ OKpYyXKarolas cpena.

HoBpie maTepuainbsl U TexHosorud. Bemecrsa U MaTepualibl B TOBCEIHEBHOMN
KU3HU 4YeJoBeKa. XHUMHSI U 3JI0poBhe. be3omacHoe uCMONIb30BaHUE BEUIECTB M
XUMUYECKUX peakiuii B ObiTy. [lepBas momomib NP XUMHYECKHUX OXKOTax M
oTpaBieHUsAX. OCHOBBI 3KOJIOTMYECKOM TPAMOTHOCTH. XUMHUYECKOE 3arps3HCHHE
OKpyXarollleld cpenbl (mpeaenbHas nonyctumasi KoHieHTpauus BemiectB — [1JIK).
Ponp xumun B peniieHur SKOJIOTHIECKUX MPOOIIEM.
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[TpupogHbie WCTOYHUKH YIJIEBOJIOPOJOB (Yroyib, MPUPOMHBIN Ta3, HE(DTH),
NPOJYKTHI UX IEPEPAOOTKH, UX POJIb B OBITY M MPOMBIIILIIEHHOCTH.

XUMHUYECKHUI HKCIIEPUMEHT: U3yUYeHHE 00pa30B MaTepUaIOB (CTEKIIO, CIIJIaBbI
METaJJIOB, MOJIMMEPHBIEC MaTEPUAIIBI).

MexnpenMeTHbIe CBSI3H.

Peanuzanuss MeXIpeAMETHBIX CBsi3ed NpU U3YYEeHUHM XUMHM B 9 Kiacce
OCYIIECTBJISIETCSl Yepe3 MCIOJIb30BAHNE KaK OOIHUX €CTECTBEHHO-HAYYHBIX MOHATUM,
TaK W TOHSATUM, SBIAIONIMXCS CUCTEMHBIMH IS  OTIEIBHBIX TPEIMETOB
€CTECTBEHHO-HAYYHOT'O ITUKJIA.

OOmme ecTeCTBEHHO-HAy4YHBIC TOHSATHSA: HAay4HBIA (aKT, THIOTE3a, 3aKOH,
TEOpHs, aHaliu3, CHUHTE3, KiIacCUpUKAMI, TEPUOJUYHOCTb, HAOJIOJCHUE,
AKCIIEPUMEHT, MOJICTMPOBAaHUE, U3MEPEHHUE, MOJIEIb, IBJICHHUE, TAPHUKOBBIN 3P (DEKT,
TEXHOJIOTHSI, MaTePHAITBI.

dusnka: MaTepus, aToM, JIEKTPOH, TPOTOH, HEUTPOH, MOH, HYKJIH]I, H30TOIIbI,
PaIMOAaKTUBHOCTh, MOJICKYJIA, SJICKTPHUSCKUH 3apsil, MPOBOIHUKH, IIOTYTIPOBOTHHKH,
JUDJIEKTPUKH, (OTODJIEMEHT, BEIIECTBO, TeN0, O0BEM, arperaTHOe COCTOSHUE
BEILIECTBA, Ta3, pPacTBOP, PACTBOPUMOCTh, KpUCTAJUITMUECKas pPEMIETKa, CIUIaBhI,
(U3UYECKUE BEIIMUNHBI, €AMHHUITBI M3MEPEHUS, KOCMUYECKOE MTPOCTPAHCTBO, IJIAHETHI,
3BE311b1, ComHIIE.

buonorus: ¢orocunTes, apixaHue, Ouocdepa, HKOCHUCTEMA, MHUHEPATLHBIC
yA0OpEeHHs, MUKPOIJIEMEHThI, MAKPOIJIEMEHTBI, MUTATEIHHBIC BEIIECTBA.

['eorpadus: atmocdepa, ruapocdepa, MUHEpaNbl, TOPHBIE TOPOJIbI, MTOJIE3HBIE
HCKOTIaeMble, TOTUTMBO, BOJIHBIE PECYPCHI.

INJIAHUPYEMBIE PE3YJIBTATDBI

[Inanupyembie pe3yabTaThl OCBOCHHUS MPOTpaMMbl O XUMHUU Ha YpPOBHE
OCHOBHOT'0 00111eT0 00pa30oBaHUsl.

N3yyeHne XMMUM Ha YpOBHE OCHOBHOI'O 00IIEro oOpa3oBaHUs HAIPaBiIeHO Ha
JTOCTIDKCHHE OOYYalOMUMHKCS JIMYHOCTHBIX, METANpPEIMETHBIX M TPEIMETHBIX
pe3yJIbTaTOB OCBOEHUS Y4eOHOTO TIpeIMeTa.

JIMYHOCTHBIE PE3VJIbTATHI

JIn4HOCTHBIE pe3yJbTaThl OCBOCHHS IMPOTPAMMBI  OCHOBHOTO  OOIIETO
o0pa3oBaHUs JIOCTUTAIOTCS B XOJ€ OOy4YeHUS XUMHUU B €IUHCTBE Y4YEOHOU W
BOCITUTATEILHOW JCATCIBPHOCTH IIKOJILI B COOTBETCTBHH C TPATUIIMOHHBIMH
POCCHUMCKAMU  COIMOKYJIBTYPHBIMH W JTyXOBHO-HPaBCTBEHHBIMU I[E€HHOCTSIMH,
MPUHATHIMU B OOIIECTBE MpaBWJIAMU M HOPMaMH TOBEJEHUS M CIIOCOOCTBYIOT
IpoLeccaM CaMOIMO3HAHUs, CAMOPA3BUTHS U COITMAIN3ALNN 00yYatOIIUXCSl.

JInuHOCTHBIE ~ pe3yJbTaThl  OTPAXKAIOT  TOTOBHOCTh  OOYyYarolIUXCs
PYKOBOJICTBOBATBCSI CUCTEMOM MO3UTUBHBIX IIEHHOCTHBIX OPUEHTAIIMN U paclIupeHue
OTIbITA JACATENHHOCTH HA €€ OCHOBE, B TOM YHCJIC B YaCTH:

13



1) nampuomuueckozo éocnumanus:

[EHHOCTHOTO OTHOIIEHUS! K OTE€YECTBEHHOMY KYJIBTYPHOMY, UCTOPUYECKOMY U
HAy4YHOMY HACIEAWIO, TOHHMMAHMUS 3HAUYECHUS XUMHUYECKOM Hayku B KHU3HU
COBPEMEHHOT0 OO0IIeCTBa, CIIOCOOHOCTH BIAAETh JIOCTOBEpHOW HHpOpMammenr o
MEePEOBbIX JOCTHXKEHUSX M OTKPBITHUSX MHUPOBOM U OTEUECTBEHHOW XHMMH,
3aMHTEPECOBAHHOCTH B HAYYHBIX 3HAHUSAX 00 YCTPOMCTBE MUpa U 00IIECTBA;

2) 2pascoancKo20 60CHUMAHUA:

NPEACTABICHUS] O COIMAIbHBIX HOPMAaX M TPaBWIAX MEKIMYHOCTHBIX
OTHOIIEHUN B KOJUICKTUBE, KOMMYHHKATUBHOHW KOMIICTCHTHOCTH B OOIIECTBEHHO
MOJIE3HOM, Yy4eOHO-UCCIEA0BATENBCKOM, TBOPUECKON U IPYTUX BHUIAX JI€ATEIBbHOCTH,
TOTOBHOCTH K Pa3HOOOpPa3HOM COBMECTHOM JICSITEIbHOCTHU MPHU BHITIOJTHEHUN YICOHBIX,
MO3HABATENIbHBIX 3a7a4, BBIIOJHEHUM XHUMHYECKUX OSKCIEPUMEHTOB, CO3JIaHUU
Y4€OHBIX MTPOEKTOB, CTPEMJICHUSI K B3aUMOITIOHUMAHUIO ¥ B3aUMOIIOMOIIU B IIPOIIECCe
ATON y4eOHOU NeATeIbHOCTH, TOTOBHOCTH OIIEHUBATh CBOE MOBEACHUE M MOCTYIKH
CBOMX TOBApHILEH C MO3UIIUA HPABCTBEHHBIX M IPABOBBIX HOPM C YUETOM OCO3HAHUS
MOCJIEACTBUN MOCTYIKOB;

3) uennocmu HayuHO20 NO3HAHUA:

MHUPOBO33PEHUYECKUX TMPEACTABICHUM O BEIIECTBE M XMMHYECKOW pPEaKilHH,
COOTBETCTBYIOIIUX COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKH U COCTABIISAIOIINX OCHOBY
JUTSI TIOHUMAaHUSI CYITHOCTH HAYYHOM KapTHUHBI MHUpa, MPEICTaBICHUN 00 OCHOBHBIX
3aKOHOMEPHOCTSIX Pa3BUTHSI PUPObI, B3aUMOCBS3SX YEJIOBEKA C MPUPOIHOMN CpeoH,
O pOJIM XMMUU B MMO3HAHUU 3TUX 3aKOHOMEPHOCTEN;

MO3HABATEJbHBIX MOTHBOB, HANPABJICHHBIX Ha TMOJYYE€HHE HOBBIX 3HAHUU TIO
XUMUU, HEOOXOTUMBIX ISl OOBSICHEHUSI HAOJI01aeMbIX MPOIECCOB U SIBICHUN;

MO3HABATENIbHON, MHPOPMAIIMOHHON M YUTATEIHCKOU KYJIbTYphI, B TOM YHCIIE
HaBBIKOB  CaMOCTOSITENIbHOM paboThl C y4eOHBIMH TEKCTaMH, CIPABOYHOM
JUTEPATypoOi, JOCTYNHBIMH TEXHUYECKUMHU CPEACTBAMU  HWH(POPMAIIMOHHBIX
TEXHOJIOTHUH;

WHTEepeca K OOY4YeHHIO U TIO3HAHWIO, J0003HATEILHOCTH, TOTOBHOCTH U
CIIOCOOHOCTH K caMO00Opa30BaHUIO, TPOCKTHOM M MUCCIIEIOBATEILCKON EATEILHOCTH,
K OCO3HAaHHOMY BBIOOpPY HAIPaBICHHOCTU U YPOBHSI O0yUCHHUS B JTaJbHEHIIIEM;

4) ghopmuposanusn Kynbmypol 300poebs:

OCO3HAHUSI ICHHOCTH KWU3HU, OTBETCTBEHHOT'O OTHOIIIEHHUS K CBOEMY 3/I0POBBIO,
YCTAaHOBKM Ha 3J0POBBIM 00pa3 >KW3HW, OCO3HAHMS TOCICJACTBUNA WU HETPUATUS
BPEJHBIX  TNPUBBIYEK  (YMOTpeOJICHUS  alIKOToJis, HAPKOTUKOB,  KypeHUs),
HEO0OXOIMMOCTH COOITIOICHUS ITPABIII 0€30MaCHOCTH MPH OOPALLEHUH C XUMHUUECKUMU
BELIECTBAMU B OBITY U PeaIbHOM KU3HU;

5) mpyooeozo eocnumanusn:

MHTEpeca K MPaKTUIECKOMY M3Y4YeHHIO Mpodeccuil U Tpyaa pa3indHoro poja,

14



YBaXEHUE K TPYAY U pe3yibTaTaM TPYIOBOM IEATEIBHOCTH, B TOM YHCJIE HA OCHOBE
NPUMEHEHUS IPEAMETHBIX 3HaHUH 110 XUMHUH, OCO3HAHHOT'O BbIOOpA MHANBUAYAIBHON
TPacKTOPUM NPOAOIKEHUS OOpa3oBaHUs € YYETOM JIMYHOCTHBIX MHTEPECOB U
CHOCOOHOCTH K XHMHH, OOLIECTBEHHBIX HHTEPECOB U MOTPEOHOCTEH, YCHEIIHOW
npo(hecCHOHANBHOM ACSITENTbHOCTH M Pa3BUTUSI HEOOXOAUMBIX YMEHUH, TOTOBHOCTD
aJalTUPOBATHCA B MPO(HECCUOHATIBHOM Cpenie;

6) aKonozuueckozo eocnumanus:

HKOJIOTUYECKH 11€JIeCO00Pa3HOr0 OTHOIIEHUS K IPUPOJIE KaK UCTOYHUKY HKU3ZHU
Ha 3emiie, OCHOBE €€ CYLIECTBOBAHHs, IIOHMMAaHHUS LIEHHOCTU 3J0pPOBOIO H
Oe3omacHoro o6Opasza KH3HU, OTBETCTBEHHOI'O OTHOIICHHUS K COOCTBEHHOMY
($u3NYECKOMY U ICUXUYECKOMY 3/10pPOBbIO, 0CO3HAHUS IEHHOCTHU COOJIIOICHUS MTPaBHII
0e30MacHOro NOBEJIEHUs MpH pabdoTe C BEUIECTBAMH, a TaKXKe B CHUTyalUsX,
YTPOXKAKOUIUX 30POBBIO U )KU3HU JIOJEH;

CIIOCOOHOCTH TPUMEHATHh 3HAHUS, MOJy4YaeMble MPU U3YYEHHH XUMHUH, IS
peleHns 3aa4, CBA3aHHBIX C OKPYXKAIOIIEN NPUPOJHON CPENON, TOBBIIEHUS YPOBHS
HKOJIOTMYECKON KYyJNbTYpbl, OCO3HAHHSA TJO0AIBHOIO XapakTepa 3KOJOTHYECKHX
npo0JieM U IMyTel UX peleHus IOCPEICTBOM METOA0B XUMUH;

DKOJIOTMYECKOTO  MBIIUICHHS, YMEHHS  PYKOBOJCTBOBATbCS UM B
[T03HABATEJIbHOM, KOMMYHUKATUBHOM M COLIMAJIbHOM ITPAKTHKE.
METAIIPEAMETHBIE PE3YJIBTATBI

MeranpenMmeTHsle pe3yabTaTbl. B cocTtaBe MeTanpeaMeTHBIX pe3yJIbTaTOB
BBIICIISIIOT 3HAYMMBbIE JJi1 (POPMUPOBAHUS MHUPOBO33PEHHUS OOLICHAYUYHBIE MOHSITHS
(3aKOH, Teopus, MPUHLMII, TUIIOTE3a, (PAKT, CUCTEMA, MPOLECC, IKCIEPUMEHT U 1Ip.),
KOTOPbIE UCTIOIb3YIOTCS B €CTECTBEHHO-HAYYHBIX YUEOHBIX MPEAMETAX U MO3BOJISIOT
Ha OCHOBE 3HAaHUI U3 3THUX NpeIMeTOB (OPMUPOBATH MPEICTABICHUE O LEIOCTHOU
HAayyHOM KapTUHE MHpa, U yHHMBEpCalbHbIE yueOHbIe NEHCTBUS (IIO3HABaTENIbHBIE,
KOMMYHUKATUBHBIE, PETYJIATHBHBIE), KOTOpbIe oOecrneyuBaoT (HOPMUPOBAHUE
TOTOBHOCTH K CaMOCTOSITEJIbHOMY IUIAHUPOBAHUIO M OCYIIECTBICHUIO Y4YEOHOMU
HesTeNbHOCTH.  MeTanpeAMeTHbIe  Pe3yJIbTaThl  OCBOCHHUS  00pa3oBaTeIbHOM
IIPOrpamMMBbl [0 XMMHH OTPAKAIOT OBJAJCHUE YHUBEPCAIbHBIMH I[TO3HABATEIbHBIMU
NEUCTBUSAMHM, B TOM YHCJIE:

1) 6azoevle nocuueckue oelicmeus:

YMEHUE HCMOJIb30BATh MPUEMBI JIOTUYECKOTO MBIIUICHUSI TP OCBOEHUU
3HAHWI: pPacCKpbIBATh CMBICI XMMHUYECKHX IOHATHUH (BBIIEIATH UX XapaKTEpHbIC
MIPU3HAKH, YCTAHABJIMBATh B3aWMOCBS3b C JAPYIMMH IOHSATUSMH), HCIIOIb30BAThH
MNOHATUS Ui OOBSCHEHUS OTAENbHBIX ()AaKTOB WM SBJICHUH, BHIOMpPATh OCHOBAHUS U
KpUTEpUU I KJIAcCU(UKALMKA XUMHUYECKMX BELIECTB M XHMUYECKUX PpEaKILIUH,
yCTaHaBIMBATh IPUYMHHO-CIEACTBEHHBIE CBS3M MEXJIy OOBEKTaMU H3Yy4YECHMUS,
CTPOUThH JIOTUYECKHE PACCYXICHHS (MHIYKTUBHbBIC, NEAYKTUBHBIE, IO AHAJIOIHH),
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JIeNaTh BBIBOJIBI M 3aKITIOUEHUS;

yMEHUE TMPUMEHSTh B TIpOlLlECCE TMO3HAHUA TOHATUS (NPEAMETHBIE U
METaIpeIMETHbIE), CUMBOJIMYECKUE (3HAKOBBIE) MOJIENH, MCIOIb3YEMbIE B XHWMUH,
peoOpa30BbIBATh IMIUPOKO MPUMEHSEMBIE B XUMHUU MOJICTBHBIC TPEICTABICHUS —
XUMUYECKUN 3HaK (CHMBOJ OJJIEMEHTa), XHMHYecKas ¢opMysna W YypaBHEHHE
XUMHUYECKOMN peakliuy — IpH PEelIeHUH Yy4eOHO-TT03HABATENIbHbBIX 33/1a4, C YYETOM ITHX
MOJIENIbHBIX TPEJICTABIICHUN BBISIBISATH U XapaKTEPU30BaTh CYIIECTBEHHBIE TPU3HAKU
U3y4aeMbIX OOBEKTOB — XMMHUYECKHMX BEIECTB U XMMUYECKHUX PEaKUUW, BBISBIATH
oOmue 3aKOHOMEPHOCTH, NPHYUHHO-CIICICTBCHHBIC CBSI3M W TPOTHUBOpEYHs B
M3y4aeMbIX MPOIECCaX W SBICHUSX, Mpenjarath KPUTEPUH ISl BBISBICHUS ITHX
3aKOHOMEPHOCTEH U TPOTHUBOPEUHI, CAMOCTOSTENILHO BBIOMpATh CIIOCOO PEIICHMUS
yueOHOM 3a7aun (CpaBHUBATh HECKOJIBKO BApUAHTOB pEIIEHUs, BEIOMpATh Haubolee
MTOIXO/ISIIIIANA ¢ YIETOM CaMOCTOSITEITEHO BBIJICIICHHBIX KPUTECPHUCB);

2) bazoeble ucciedo08amenbeKue OCucmeus:

YMEHHUE HWCIOJIb30BaTh ITOCTABICHHBIC BOMPOCHI B KadyeCTBE HWHCTPYMEHTA
MO3HAHUS, a TAK)KE€ B KAUeCTBE OCHOBHI I (POPMUPOBAHUS TUIIOTE3bI IO MPOBEPKE
MPaBUJIILHOCTH BBICKA3bIBAEMBIX CYKICHHI;,

MPUOOPETEHUE OIbITa IO IUIAHUPOBAHWIO, OPTAHM3AIMH W TIPOBEICHUIO
VUCHHYECKUX JKCIICPUMEHTOB: yMEHHWE HaOmomaTh 3a XO0JOM IIpolecca,
CaMOCTOSTENILHO TPOTHO3UPOBATh €ro pe3yiabTaT, (HopMyIupoBaTh OOOOIICHUS WU
BBIBOJIBI IO pe3yJIbTaTaM MPOBENEHHOTO OMbITA, UCCIIEIOBAHUS, COCTABIATh OTUYET O
MpoJieJIaHHOM padoTe;

3) paboma c unghopmauueii.

yMEHUE BBIOMPATh, AHAIM3UPOBATH M HMHTEPIPETUPOBATH HWHOOPMAITHIO
Pa3NUYHBIX BUAOB M (HOPM TPEACTABJICHUS, TOJIYYaeMYI0 U3 Pa3HbIX MCTOYHUKOB
(Hay4YHO-TIOMYJISIpHAS JINTEPATypa XUMUUYECKOTO COJIEP KaHMsI, CIPABOYHBIE MTOCOOUS,
pecypcbl HTepHETA), KPUTHIECKH OIEHWBATh MPOTHBOPEUYUBYIO U HEIOCTOBEPHYIO
uH(pOpMaIHIO;

YMEHUE TPHUMCHATh PA3JIMYHbIE METOJbI M 3ampOChl MPH TIOHUCKE M OTOOpE
uHDOpMAIIMU U COOTBETCTBYIOIIUX JaHHBIX, HEOOXOAWMBIX ISl BBITIOJHCHUS
y4eOHBIX M TO3HABaTEIBHBIX 3a/lad OMPEeIEHHOTO THIA, MPUOOpPETEeHNEe OMbITa B
00JJTaCTH  WCTOJB30BaHHMS  MHPOPMAIMOHHO-KOMMYHHKATUBHBIX  TEXHOJIOTHH,
OBJIAJICHUE KYJIbTYpOH aKTHMBHOTO MCIIOJL30BAHMS PA3JIMYHBIX MOMCKOBBIX CHCTEM,
CaMOCTOSITEIIFHO BBIOMPATh ONTHUMANIBHYIO (hopMy mpenctaBieHus WHOpMaAIuu u
WJUTIOCTPUPOBATH PEIIaeMbIe 3a/1a4l HECIIOKHBIMU CXEMaMH, TUarpaMMaMu, IPyTUMU
dbopmamu rpadKi ¥ UX KOMOUHAITUSIMU;

YyMEHUE UCIOJIb30BaTh MW aHaJIM3UpoBaTh B Ipolecce ydyeOHOH U
UCCJIeIOBATENBLCKON JIEATETbHOCTH MHGOPMAIIMI0 O BIUSHUU TMPOMBIIIJIEHHOCTH,
CEJICKOTO XO35HCTBA U TPAHCTIOPTA HA COCTOSTHUE OKPYXKAIOIIEH TPUPOTHOU CPEIBI;
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Y oOyuaromerocss OyayT chOpMUPOBaHBI CIEAYIONME YHHUBEPCATbHBIE
KOMMYHUKATUBHBIE JIEUCTBHUS:

yMEHUE 3a/1aBaTh BOIPOCHI (B XO€ Auanora u (Win) AUCKYCCUH) IO CYIIECTBY
oOcykmaemMoii  TeMbl, (OPMYJIHUPOBaTh CBOM NPEIOKEHHUS  OTHOCHUTEIHHO
BBIIIOJIHEHHUS MTPEUIOKEHHON 3a1a4u;

NpUOOPETEHUE OMbITA MPE3CHTAIMHU PE3YyJIbTATOB BBIOJIHEHHUS] XUMHUYECKOTO
AKCIIEpUMEHTa (J1abOpaTOPHOro OMbITA, JTAOOPATOPHOU PabOTHI MO MCCIIETOBAHUIO
CBOMCTB BEIIECTB, yUeOHOTO MPOEKTA);

3aMHTEPECOBAHHOCTh B COBMECTHOM CO CBEPCTHUKAMH IMO3HABAaTEIbHOU U
MCCJIEI0BATENBCKON EATEIbHOCTH MPH PEIEHUH BO3HUKAIOIUX MPO0JIEM Ha OCHOBE
yuéTta oOLIMX UHTEPECOB U COIIACOBAHUS MO3ULMI (00CYyk1eHUs, 0OMEH MHEHUSMH,
«MO3TOBBIE  INTYPMBD», KOOpPJAMHALMSA COBMECTHBIX JEHCTBHM, OIpEACIICHUE
KPUTEPHUEB IO OLIEHKE KAYECTBA BBINIOJHEHHON pabOThI U APYTHE);

VY oOyuaromerocs OyayT cQopMHUpOBaHBI CIEAYIOIMIME YHUBEPCAIbHBIC
PEryJISTUBHBIE IEUCTBUS:

YMEHUE CAMOCTOSITENBHO OINPENENSATh LEIU JeATEIbHOCTH, IUIAHMPOBATh,
OCYILIECTBISATh, KOHTPOJIMPOBATh U MpPH HEOOXOAUMOCTH KOPPEKTHPOBATH CBOIO
NesTEeNbHOCTh, BbIOMpaTh Hanbosee 3(h(PEeKTUBHBIE CIIOCOOBI pEelIEHUs YYEOHBIX U
MO3HABATENIbHbIX  3aJa4, CaMOCTOSATEIBHO COCTABJISITH WM KOPPEKTUPOBATH
MPEUIOKEHHBIN AJITOPUTM JIEUCTBUM IIPU BBINOJHEHUHN 3aJaHUM C YUETOM MOJIYUYCHUS
HOBBIX 3HaHM 00 M3y4yaeMbIX OOBEKTaX — BEIIECTBAX M pEakUusiX, OLICHUBATb
COOTBETCTBHE MOJYUYEHHOI'O PE3YJIBTATA 3asIBJICHHOM LIEIIN;

YMEHUE UCIOJIb30BaTh U aHAIIM3UPOBATh KOHTEKCTHI, IPEJjIaraéMble B yCIOBUU
3alaHUMN.

HNPEAMETHBIE PE3YJIBTATBI

[IpeameTHBIE pE3yJabTAaTBl OCBOEHUS NPOrpaMMbl IO XUMUM Ha YPOBHE
OCHOBHOTO 00111eTO 00pa30BaHUsI.

B cocraBe mnpeaMeTHBIX pe3yJbTAaTOB IO OCBOCHHMIO 00S3aTEIBHOTO
coJiep KaHusl, yCTAaHOBJIEHHOT'O IaHHOM MPUMEPHOU padoueil mporpaMMoit, BbIIEISIOT:
OCBOCHHBIE OOYYalOIIMMHCS Hay4YHbIE 3HAHHSA, YMEHHS M CIOCOOBI JeHCTBHIA,
cnenu@uueckue Ui MpeAMETHON 00acTH «XUMHUS», BHIbI JIEATEIBHOCTH I10
MOJIYYEHHUIO0 HOBOT'O 3HAHUSI, €r0 UHTEPIPETALNH, TPEOOPA30BAHUIO U IPUMEHEHUIO B
Pa3IMYHBIX YYEOHBIX U HOBBIX CUTYAIIUSX.

8 KUIIACC

K xonmy oOyuenuss B 8 kiacce y oOydaromierocs Oyay choOpMHUpPOBaHBI
CJIeIyIOIIME IPEAMETHBIE PE3YJIBTATHI IO XUMUU:

pPacKpbIBaTh CMBICI OCHOBHBIX XUMHUYECKHUX TIOHSTHI: aToM, MOJIEKYyJa,
XUMHUYECKUH IJIEMEHT, IPOCTOE BEIIECTBO, CIIOAKHOE BEIIECTBO, CMECH (OJHOPOAHAS U
HEOJHOPOJIHAsA), BaJEHTHOCTb, OTHOCHUTEIbHAs aTOMHAas M MOJEKYJspHas macca,
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KOJIMYECTBO BEUIECTBA, MOJIb, MOJIIPHAs Macca, MaccoBas JO0JiI XUMHYECKOIrO
AJIeMEHTa B COEIMHEHHUM, MOJISPHBIM OOBEM, OKCHJ, KHUCJIOTa, OCHOBAaHHUE, COJb,
AIEKTPOOTPULIATENBHOCTD, CTEIEHb  OKHCIICHHS, XUMHYECKasi  peakuus,
KJaccCupUKalus peaKlui: pPeakuu COCTUHEHHs, PEaKlUU Pa3joXKEHUs, PeaKinu
3aMeIEHHs], pEaKuu 0OMeHa, 9K30- U SHAOTEPMHUECKUE PEAKIINH, TETIOBOM 3 deKT
peakiuH, siApO aToMa, dJIEKTPOHHBIN CIION aTomMa, aTOMHasi OpOUTalb, pajJlyc aToma,
XUMHYECKasl CBA3b, MOJSIPHASL U HEMOJSIPHAsl KOBAJICHTHAS CBSI3b, HOHHAS CBSI3b, UOH,
KaTUOH, aHUOH, PAaCTBOP, MaccoBasi JI0Jisl BellecTBa (MPOIEHTHAs KOHIEHTpAlKs) B
pacTBopE;

WJUTIOCTPUPOBATH B3aUMOCBSI3b OCHOBHBIX XUMUUYECKUX MOHATUN U TPUMEHSATh
3T MOHATHS IPU ONKUCAHUY BEIIECTB U UX MPEBPALICHUN;

UCIOJIb30BaTh XUMUYECKYIO CUMBOJIMKY Ul COCTABIIEHUSI (POPMYJI BEIIECTB U
YPaBHEHUN XUMUYECKUX PEAKIUM;

ONpEAENATh BAJEHTHOCTh ATOMOB 3JEMEHTOB B OHHApHBIX COEJUHEHUSX,
CTENEHb OKHUCIICHUS 3JIEMEHTOB B OMHAPHBIX COEIMHEHUSX, IPUHAIJICKHOCTh BEILIECTB
K ONpelenéHHOMY KIIacCy COEAMHEHHMH 1o (opmyrnaMm, BHJ XMUMHUYECKOH CBS3U
(KoBaJIeHTHAs! ¥ MIOHHAsI) B HEOPTAHUUECKUX COCAMHEHUSIX;

packpeiBaTh  cMmbici  llepuogmueckoro  3akona  J[.M. Menneneena:
JE€MOHCTPUPOBATh MOHMMAaHHUE MEPUOANYECKON 3aBUCHMOCTH CBOMCTB XMMHYECKHX
AJIEMEHTOB OT MX MOJI0KEHUA B [lepnoanueckoii cucremMe, 3aKOHOB COXPaHEHHSI MaCChI
BEILIECTB, TIOCTOSHCTBA COCTaBa, aTOMHO-MOJIEKYJISIPHOIO YYEHHUs, 3aKOHa ABOrajapo,
OMHCHIBATh U XapaKTepu3oBaTh TabmuuHyro ¢opmy lleprognyeckoit cucTembl
XUMHUYECKUX 3JIEMEHTOB: pa3iinyaTh MOHATHS «rJ1aBHas noarpynna (A-rpymnmna)» u
«mnoboyHass noarpynna (b-rpynma)», Manble W OOJIbIIME MEPUOIbl, COOTHOCUTH
0003HauYeHHUs, KOTOpble UMeIOTCs B Tabnuie «llepuonnyeckas cucreMa XUMHYECKUX
aneMeHTOB .M. MenaeneeBa» ¢ 4MCIOBBIMU XAPAKTEPUCTUKAMU CTPOCHHSI aTOMOB
XUMUYECKUX DIJIEMEHTOB (COCTaB W 3apsAl sapa, OOIIee YUCIO DJIEKTPOHOB H
pacnpeesieHue uX 1o JIEKTPOHHBIM CIOSIM);

KJIaCCU(PUIIMPOBATh XHMMUYECKHE DIIEMEHTHl, HEOPraHWYECKHE BEUIECTBA,
XUMUYECKUE PEAKIMH (110 YUCIY U COCTAaBYy YYACTBYIOIIMX B PEAKLUMU BEIIECTB, IO
TeroBoMy b dexTy);

XapakTepu3oBaTh (OMUCHIBATh) OOIIME XUMHYECKUE CBOMCTBAa BEIECTB
Pa3IMYHBIX KJIACCOB, MOATBEPKasi ONMCAaHKUE TPUMEPAMH MOJIEKYJISIPHBIX YPABHEHUM
COOTBETCTBYIOIINX XUMHUYECKUX PEAKIIHil;

IIPOTHO3UPOBAaTh CBOMCTBA BELIECTB B 3aBUCHMOCTHM OT HMX Kad€CTBEHHOIO
COCTaBa, BO3MOYKHOCTM MPOTEKAHHS XUMHUYECKHX NPEBPAILEHUNA B Pa3IHYHBIX
YCIIOBUSIX;

BBIYUCIISITh OTHOCHUTEJIBHYIO MOJIEKYISIPHYIO M MOJISIPHYKO MAcChl BEILECTB,
MacCOBYIO JIOJII0 XUMUYECKOTO 3JIEMEHTa 10 POpMyJie COeTUHEHUS, MACCOBYIO JTOJIIO
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BEILIECTBA B PACTBOPE, MPOBOJIUTH PACUETHI IO YPABHEHUIO XUMUYECKON PEAKLUY;

NPUMEHSATH OCHOBHBIE OIEpalMi MBICIUTEIBHON AESITENIbHOCTH — aHalu3 U
CUHTE3, CpaBHEHHUE, 000O0IIeHHe, CHCTeMaTH3allli0, KIacCU(PUKAILUIO, BBISIBICHUE
MIPUYUHHO-CJIEICTBEHHBIX CBSI3€M — JUISI U3YYEHHs] CBOMCTB BEILIECTB M XMMHYECKUX
peaKklMii, €CTECTBEHHO-HAy4YHbIE METOJbl MO3HAHUS — HaONIOAEHUE, N3MEpPEHUE,
MOJIETUPOBAHUE, SKCIIEPUMEHT (peabHbIA U MBICIICHHBIN );

CJIeIOBaTh MpPaBWJIAM IMOJIb30BAHUS XMMHUYECKOW MOCY0N U J1abopaTopHbIM
o0opy0BaHUEM, a TaKKe MpaBuiiaM OOpalieHusi C BEIIECTBAMU B COOTBETCTBUH C
MHCTPYKLUSMH O BBIITOJHEHHIO JIA0OPATOPHBIX XUMHUYECKUX ONBITOB IO MOJTYYEHHUIO
U COOMpaHUIO Ta3000pa3HBIX BEMICCTB (BOAOPOAA M KHUCJIOPOJA), MPUTOTOBICHUIO
PacTBOPOB C OIPEACIEHHON MacCCOBOM J10JIEH PACTBOPEHHOTO BEILIECTBA, INIAHUPOBATH
Y [IPOBOJIUTHh XUMHUYECKHE SKCIIEPUMEHTHI I10 PACIIO3HABAHUIO PACTBOPOB IIEJIOUYEH U
KHCJIOT C IOMOIIbIO MHIUKATOPOB (JaKMYC, (PeHON(PTATIEHH, METUIIOPAHK U IPYTHE).
9 KUIIACC

K konny oOyuenus B 9 kinacce y oOywaromierocs Oyay chOpMHpPOBaHBI
CJIEIIOIME IIPEAMETHBIE PE3YJIBTATHI IO XUMUU:

pacKpbIBaTh CMBICI OCHOBHBIX XHUMHUYECKHX MOHSATHUN: XUMHYECKUN AJIEMEHT,
aTOM, MOJIEKYyJia, MOH, KaTMOH, aHHWOH, MPOCTOE BELIECTBO, CJOKHOE BEIIECTBO,
BAJIEHTHOCTb, JIEKTPOOTPUIATENBHOCTD, CTENEHb OKUCIEHUS, XUMUYECKAsl pEaKIys,
XUMUYECKasl CBS3b, TEIJIOBOM 3(P(HEKT peakiuu, MOJib, MOJISIPHBIM 00BEM, pacTBOD,
AIIEKTPOJIUTBI, HEATEKTPOIUTBIL, FIEKTPOJUTUIECKAS JUCCOLMALIUS, PEAKIIUH HOHHOTO
oOMeHa, KaTajiu3aTop, XHUMHYECKOE paBHOBECHE, OOpaTHUMble M HEOOpaTHMbIC
peakiuu, OKHUCJIUTENbHO-BOCCTAHOBUTENbHBIE peaKkiuuu, OKHUCJIUTEb,
BOCCTAHOBUTEb, OKHUCIIEHHE U BOCCTAHOBJIEHHE, QJJIOTPONUS, aM(pPOTEPHOCTH,
XUMUYECKasi CBSI3b (KOBaJCHTHasi, WOHHAs, MeETaUIMYecKas), KpUCTaLTHYecKas
pemeTKa, KOppo3usi METAIUIOB, CIUIABbI, CKOPOCTh XUMHYECKOW peakUn, IPeIeIbHO
nomyctuMas konuentpauus (I1/1K) Bemectsa;

WUTIOCTPUPOBATh  B3aMMOCBSI3b  OCHOBHBIX ~ XHMHMYECKMX TMOHSTHH U
MIPUMEHSTBITH TTOHATHS TIPU ONKMCAHUU BEIIECTB U UX MPEBpaIlCHU;

UCIOJIb30BaTh XUMUYECKYI0 CUMBOJIMKY Ul COCTaBIIEHUSI (JOPMYJT BEIIECTB U
YPAaBHEHHUM XUMUYECKUX PEAKLINM;

ONpEAENATh BAJCHTHOCTh U CTENEHb OKUCIEHUS XUMHUYECKHUX DJIEMEHTOB B
COCIMHEHUSIX Pa3IUYHOrO0 COCTaBa, MPUHAMJICKHOCTh BEIIECTB K OMNpPEAeIEHHOMY
KJIACCYy COCNMHEHHM 1O (GopMysiaMm, BUJ XUMHUYECKOU CBSI3M (KOBaJICHTHAs, MOHHAS,
METAJJINYECKasi) B HEOPraHWYECKUX COCAMHEHUAX, 3apsiii MOHA IO XUMHUYECKOU
dbopMyIie, XxapakTep cpellbl B BOAHBIX PAaCTBOpPAX HEOPTaHMUECKUX COCAMHEHUM, THII
KPUCTAJNIMYECKON PEIIETKH KOHKPETHOTO BEIIECTBA;

packpeiBath  cMmbichn  Ilepumoamueckoro 3akona [[.M. Mengeneera u
JE€MOHCTPUPOBATh €ro MOHMMAaHHWE: OMHCHIBATh M XapaKTEepPHU30BaTh TAOIUUYHYIO
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dopmy Ilepuoanueckoit CUCTEMBI XUMHUYECKHX 3JIEMEHTOB: pa3inyaTh MHNOHATHUS
«rnaBHas noarpymnna (A-rpymnma)» u «nodouHas noarpynmna (b-rpymnma)», Manbie u
OOJIBIIINE MEPUOJIbI, COOTHOCUTH 0003HAYEHUS, KOTOPhIE UMEIOTCS B MEPUOINYECKON
TabJIUIE, C YUCIOBBIMU XapaKTEPUCTUKAMU CTPOCHHUSI aTOMOB XUMUYECKUX DJIEMEHTOB
(coctaB u 3apsin sjapa, oOmiee 4YHCIO D3JIEKTPOHOB M paclpenesieHHe HUX IO
AJIIEKTPOHHBIM CIIOSIM), OOBSACHATH OOIIME 3aKOHOMEPHOCTH B M3MEHEHUM CBOMCTB
AJIEMEHTOB M MX COCIMHEHHM B MpeJiesaX MaJlbIX MEePUOJIOB U TJIABHBIX MOATPYIII C
y4€TOM CTPOCHHUS UX aTOMOB;

KJIACCU(PUIIMPOBATh XMMHUYECKHUE JJIEMEHTbI, HEOpPraHWYeCKHUE BEIIEeCTBa,
XUMHUYECKHE peakiuu (IO YUCIY U COCTaBYy yYacCTBYIOIIMX B PEaKIUU BEIIECTB, IO
Ter10BOoMY 3G (EKTY, 10 UBMEHEHUIO CTENIEHEW OKUCICHHSI XUMUUECKHUX HJIEMEHTOB);

XapakTepu3oBaTh (OMUCHIBATh) o0OmMEe U crenuduueckrue XUMHYECKHE
CBOMCTBA MPOCTBIX M CIOXHBIX BEHIECTB, MOATBEP)KIas OINHCAHUE TMPUMEPAMU
MOJICKYJIIPHBIX ¥ MOHHBIX YPABHCHHUH COOTBETCTBYIONIUX XUMHUECKUX PEAKIINA;

COCTaBIISITh YPABHEHUS DJICKTPOIUTUUECKON AUCCOIMAIINH KUCIIOT, IIeIouei u
COJICH, MOJHBIE U COKpalIEHHbIC YPaBHEHUS PEAKIMid MOHHOTO OOMEHa, ypaBHEHHS
peakuui, MOATBEPKAAIOIIUX CYLIECTBOBAHME TI'E€HETHYECKOH CBSA3M  MEXIY
BEIIECTBAMH PA3IIMYHBIX KJIACCOB,

pacKpbiBaTh  CYIIHOCTh  OKHCIIUTEIHHO-BOCCTAHOBUTENBHBIX  peaKIui
MOCPEACTBOM COCTaBJICHUS 3JIEKTPOHHOTO OajaHca 3TUX peakluii;

IPOrHO3UPOBAaTh CBOMCTBA BELIECTB B 3aBUCUMOCTH OT HX CTPOCHUS,
BO3MOKHOCTH MPOTEKAHUSI XUMUUYECKHUX TTPEBPAIICHUI B PA3IMYHBIX YCIOBUSIX;

BBIUUCIISATh OTHOCHTEIHHYIO MOJIEKYISAPHYIO M MOJSPHYIO MAacChl BEIIECTB,
MacCOBYIO JIOJIFO XUMHUYECKOTO AJIEMEHTa 10 PopMyJie COeTUHEHUS, MACCOBYIO JTOJTIO
BEII[ECTBA B PACTBOPE, MPOBOJIUTH PACUETHI IO YPABHEHUIO XUMUYECKON PEaKIINU;

CJIeIOBaTh MpPaBWJIAM TOJIb30BAHUS XMMHYECKOW TMOCYI0N M J1abopaTopHbIM
o0OpyIOBaHUEM, a TaKXe MpaBuiIaM OOpalleHHs C BEIIECTBAMU B COOTBETCTBHH C
WHCTPYKIMSMU TI0 BBITIOJTHEHHUIO Ta00OPATOPHBIX XUMHUECKUX OMBITOB MO TIOTYyYEHUIO
1 cOOMpaHUIo ra3000pa3HBIX BEIIECTB (AaMMUAKa U YTIIEKUCIIOTO Tra3a);

MPOBOJIUTh PEAKITUU, TMOATBEPKIAIOIINE KauyeCTBEHHBIH COCTAB Pa3IUYHBIX
BEIIIECTB: PACMO3HABATh OMNBITHHIM NYTEM XJIOPUAOPOMUA-, MOAMUI-, KapOOHAT-,
dochar-, cunmukar-, cynbhar-, THAPOKCHA-MOHBI, KATHOHBI aMMOHHUS U WOHBI
M3YYCHHBIX METAJJIOB, MPHUCYTCTBYIOIIME B BOJHBIX PACTBOPAaX HEOPTaHUYECKUX
BEIIECTB;

MIPUMEHSATH OCHOBHBIC OTIEPAIMH MBICTUTEIBHON JEATETFHOCTH — aHAJIN3 U CUHTE3,
CpaBHEHUE, 0000IIeHHE, CUCTEMATU3AIIHNIO, BHISIBIICHUE PUYMHHO-CIIEACTBEHHBIX
CBSA3EH — JIJIs1 U3yYEHHMs CBOMCTB BEUIECTB U XUMUUECKUX PEAKIIHM,
€CTECTBEHHO-HAY4YHbI€ METO/IbI IO3HAHMS — HAOJII0JIEHUE, U3MEPEHUE,
MOJEJIMPOBAHUE, SKCIEPUMEHT (PEabHbIA U MBICIICHHBIN).
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TEMATUYECKOE IINITAHUPOBAHUE
8 KIIACC

KoanuecTBo 4acoB

Ne HaumeHoBaHMe pa3aesioB U TeM DyiekTpOHHBIE (M (POBBIE)
n/m | mMporpamMmal Bcero Konrposnie TpaxTuieckue o0pa3oBaTeJibHbIE pecypchl
padoThI padoThI
Pasnea 1. [lepBoHayanbHble XUMUYeCKHe TIOHATHS
11 conemosmmmnn npummmcron 5 2 BiuGotexa LIOK
CATCIBHOCTH HETOBEKa https://m.edsoo.ru/7f41837c
1.2 BemecTBa u XMHYECKHE pEaKIIUU 15 1 1 ﬁggglf/(;nTZI;icﬂ)?Ij/? £41837¢
Hroro mo pasneny 20
Paszpnen 2. Baxkneiilmue npeacraBuTe I HEOPraHMYECKUX BelleCTB
21 Boznyx. Kucnopoa. [lonsrue 06 6 1 bubmmoreka [HOK
OKCHIIaxX https://m.edsoo.ru/7f41837c
29 Bonopoa. ITonsitue o kuciorax u 8 1 bubanoreka [HOK
coJIsiX https://m.edsoo.ru/7f41837c
23 Bona. PactBopsr. [lonstue 06 5 1 1 Bbubnmnorexa [JOK
OCHOBaHMUAX https://m.edsoo.ru/7f41837¢c
24 OCHOBHBIE KJIaCCHl HEOPTaHIMIECKIX 11 1 5 bubnuotexa [JOK
COCTMHEHUM https://m.edsoo.ru/7f41837c
Hroro mo pasneny 30

Paspea 3. [lepnoanyecknii 3axkoH u Ilepnoguyeckasi cucreMa xumudeckux 3jieMeHToB JI. M. Mengeneesa. CtpoeHue aToMoB. XUMHYeCKAs

cBs3b. OKHCINTEILHO-BOCCTAHOBHTEIbHbIE peakuuu

Tlepuonnueckuii 3aK0H 1

31 IIepuonnueckas cucrema

XUMHYECKUX 3eMeHToB JI. W.
Mennene-eBa. CTpoeHue atoMma

39 Xumnueckast cBs3b. OKUCIUTENLHO- 8

BOCCTaHOBUTCJIBHBIC pCaKIINU

bu6nmoreka IJOK
https://m.edsoo.ru/7f41837c

butmmoreka [IOK
https://m.edsoo.ru/7f41837c
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https://m.edsoo.ru/7f41837c

Hroro mo paznemy 15

butmmoreka [IOK
https://m.edsoo.ru/7f41837¢c

PesepBHOE Bpems 3

bubmmoreka [JOK
https://m.edsoo.ru/7f41837c

OBLIEE KOJIMYECTBO YACOB I10

[NPOIT'PAMME 68
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https://m.edsoo.ru/7f41837c

9 KJIACC

KoaunuecTBO yacon JJ1eKTPOHHBbIE
Ne HaunMeHoBaHue pa3jaeioB U TeM (uudposbie)
Kontpoabubie @ IIpakTuuyeckue
n/n NPOrpaMMBsl Bcero o0pa3oBaTeJIbHbIE
padoThI padoThI
pecypcsl
Paznen 1. BemecTBo M XMMUYeCKUE PeaKIUM
[loBTOpeHue u yriayoneHne 3HaHUH OCHOBHBIX Bubnmuorexa LJOK
1.1 5 1
paszenoB Kypca 8 Kiacca https://m.edso0.ru/7f41a636
12 OCHOBHBIE 3aKOHOMEPHOCTU XUMHUECKHIX 4 bubnunoreka [IOK
' peaxiuii https://m.edso0.ru/7f41a636
DNEKTPONUTHIECKAs TUCCOITUATIHSL. bubmmorexa [IOK
1.3 8 1 1
XUMHYECKHE PEakIui B paCTBOPax https://m.edsoo.ru/7f41a636
Hroro no pazneny 17
Pazpnen 2. HeMeTanibl 4 MX COeIMHEHUS
21 O01mas XxapakTeprUCTHKa XUMUIECKHIX 4 1 bubmmorexa [IOK
' anemeHToB VIIA-rpynmel. ['anorenst https://m.edso0.ru/7f41a636
22 snementos Viarpyni. Copan g6 6 1 bitbnorera LIOK
' PYIIBL 2€p https://m.edso0.ru/7f41a636
COCIUHECHUS
O01mas XxapaKkTeprUCTHKA XUMUIECKHIX
bubmoreka IIOK
2.3 aneMeHToB VA-Tpymibl. A30T, hocdop u ux 7 1 https://m.edsoo.ru/7f41a636
COEIMHEHUS
24 onemenros N Ay, Yenepon n o § ) 2 bbaorexa LIOK
' PYTIHEL PORMEP https://m.edsoo.ru/7f41a636
Y UX COCTMHEHUS
Hroro o pasneny 25
Pa3zpnen 3. MeTasiibl U MX COeIMHEHUSI
bubmuoreka LIOK
A 7 4
3 Obmpe cBOHACTBA METALIOR https://m.edsoo.ru/7f41a636
3.2 BaxkHelime MeTaIbl U UX COCTMHEHUS 16 1 2 bubmuorexa LIOK
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https://m.edsoo0.ru/7f41a636

Uroro no pazneny 20
Pa3znen 4. Xumus u okpysaouias cpeaa
4.1 BemecTBa 1 MaTepranbl B )KU3HU YeJIOBEKA 3 bubmiorexa IOK
https://m.edso0.ru/7f41a636

Uroro no pazneny 3
PesepBHOE Bpems 3 BH6H_HOTeKa HOK

» https://m.edsoo.ru/7f41a636
OBIIEE KOJIMYECTBO YACOB I10 [IPOTPAMME = 68
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IHOYPOYHOE IINTAHUPOBAHMUE

8 KIIACC
N KoaunuecTBO yacon Tara DyeKTpoHHbIEe HUPPOBHIE
. Tema ypoka Kourposibubie IIpakTuueckue o0pazoBaTe/bHbIE
n/n Bcero U3y4eHust
padoThI padoThI pecypcbl
1 IIpenmet xumuu. Posb XUMUU B KU3HU 1 04.09 bubmuoreka LIOK
yeroBeka. Terna u BellecTa ' https://m.edsoo.ru/ff0d210c
bubmuoreka LIOK
2 IToHsaTHE O METOAX ITO3HAHUS B XUMHUU 1 06.09 https://m.edsoo.ru/ff0d227e
3 ?56? T:ITTC;;?E 6;:;:4;? gois ?p:;:; i pedomer® 1 1 11.09 bubmorexa LIOK
paTOop b part ' https://m.edsoo.ru/ff0d23dc
nmabopaTopHBIM 000PYIOBAHHEM)
4 YucTele BemecTBa U cMecH. CIocoObl 1 13.09 bubmuoreka LIOK
paseneHus cMecei ' https://m.edsoo.ru/ff0d26ca
5 IIpakTudeckas padora Ne 2 «Pa3nenenue cmeceit 1 1 18.09 bubnmorexa [IOK
(Ha mpuMepe OUUCTKH MOBAPSHHON COJIN ) ' https://m.edsoo.ru/ff0d28c8
bubmoreka IIOK
0 ATOMBI H MOJIEKYIIbI ! 20.09 https://m.edsoo.ru/ff0d2a6c
7 XHUMHYECKHE 3TeMEHThI. 3HaKH (CHMBOJIBI) 1 25,09 Bubmoreka [JOK
XMMHYECKHUX DJIEMEHTOB ' https://m.edsoo.ru/ff0d2be8
bubmoreka IIOK
8 IIpocTeie 1 criOKHBIE BENeCTBa 1 27.09 https://m.edsoo.ru/ff0d2a6e
bubmuoreka IIOK
9 ATOMHO-MOJIEKYJISIPHOE YICHUE 1 02.10 https://m.edsoo.ru/ff0d2d50
3aKOH MMOCTOSIHCTBA COCTaBa BEIIECTB.
bubmunoreka IIOK
10 | Xwumuueckas Gopmyna. BameHTHOCTE aTOMOB 1 04.10 https://m.edsoo.ru/ffod2eae
XUMHUYECKUX 3JICMCHTOB
11 OTHocuTeNbHas aTOMHas Macca. 1 09.10 bubmmoreka IIOK
OTtHOcHTeNbHAs MOJIEKYJISIpHAsi Macca ' https://m.edsoo.ru/ff0d323c
12 | MaccoBas 10151 XUMHYECKOI'O DJIEMEHTA B 1 11.10 bubmuoreka LIOK
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COEVHEHUN https://m.edsoo.ru/ff0d350c
bu6mmoreka IJOK
13 KommuectBo BeriectBa. Moinb. MosisipHas Macca 16.10 https://m.edsoo.ru/ff0d5230
14 DuzndyecKre 1 XUMUYECKUEC SBICHUS. 18.10 bubmuoreka LIOK
XuMudeckas peaxius ' https://m.edsoo.ru/ff0d37fa
15 IIpu3Haky U yca0BUs NPOTEKAHUS XUMUYECKUX 23.10 bubmmoreka [JOK
peaxumii ' https://m.edsoo.ru/ff0d3al16
16 3aK0H COXPaHECHHS MacCHl BEIIECTB. 9510 bubmmoreka [JOK
XUMHYECKHE YPABHCHUS ' https://m.edsoo.ru/ff0d3b88
17 Beruncnenus koanyecTBa, MacChl BEIIECTBA 1O 08.11 bubmuoreka LIOK
YpaBHEHHSAM XMMHUUYCCKHUX PEaKIMil ' https://m.edsoo.ru/ff0d5708
Knaccudukanusa XuMuuecKux peakiuii
18 (CoeHHH(I;HHHHpaSHO)KeHI/IH 3a£emelilm{ 13.11 bubmorexa LIOK
’ ’ ’ https://m.edsoo.ru/ff0d3f34
oOMeHa)
19 M. B. JIoMOHOCOB — Y4EHBIH-IHIIUKIIOTIETUCT. 15.11 bubmmorexa [IOK
O06001IIeHHE U CHCTEMATH3ALUS 3HAHUI ' https://m.edsoo.ru/ff0d40c4
20 Kontponbnas padota Nel mo teme «Bemiectsa u 20.11 Bubmmorexa [JOK
XMMHUYECKHE PEAKIIUI ' https://m.edsoo.ru/ff0d4290
Bosnyx — cmech razos. CocTas Bo3ayxa.
21 Knci}(])pon — BJIEMEHT U MPOCTOe Bei_}l,eCTBO. 22.11 buGmorexa I1OK
https://m.edsoo.ru/ff0d448e
O30H
DuU3NYECKUE U XUMUYECKHUE CBOMCTBA
22 | xucnopoja (peakiu OKHCICHUS, TOPEHHE). 27.11 brbmmorexa LIOK
’ https://m.edsoo.ru/ff0d4614
ITonstre 06 oxcumax
23 Crioco0bl OJTyYeHHsI KMCIIOPO/ia B JJaOOpaTopun 99.11 Bbubnuoreka [IOK
U [IPOMBIIIICHHOCTH. [IpUMEeHEHHEe KKCIOpoIa ' https://m.edsoo.ru/ff0d497a
o | et iz BromLOK
’ ' https://m.edsoo0.ru/ff0d4790
Y 3HJIOTEPMHUYECKUX PEaKIUIX
o5 Torumso (HedTh, yrois 1 MeTaH). 3arpsi3HeHHe 06.12 Bubmoreka [JOK

BO3JIyXa, CIIOCOOBI €T0 MPE0TBPAIICHUS

https://m.edsoo.ru/ff0d4c4a
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[Ipaktryeckas padota Ne 3 o Teme

bubmuoreka LIOK

26  «llomyuenue n co?npanne KHCIIOpO/a, 11.12 https://m.edsoo.ru/ffod4ae?
U3YYCHUE €T0 CBOUCTBY
97 Bomopoa — 3meMeHT 1 IpoCTOe BEIIECTBO. 13.12 bubmmoreka [JOK
HaxoxaeHve B mpupoe ' https://m.edsoo.ru/ff0d4dd0
28 ®dusnueckre U XUMUYECKUE CBOMCTBA BOJIOPOA. 18.12 bubmuoreka LIOK
[Ipumenenune Bogopona ' https://m.edsoo.ru/ff0d4ddo
bubmuoreka LIOK
29 IloHsATHE O KUCIIOTAaX M COJISIX 20.12 https://m.eds00.ru/ffod50d2
Bu6nuoreka IJOK
30 | CrocoOsI momydeHus BOJOPO/Ia B Tab0paTopun 25.12 https://m.eds0o.ru/ff0d4ddo
31 ?ﬁimlfl:l;?z E?)ngZIJi\E: Bréo (T)elc\)dea H3yYCHHE 27.12 bubmorexa HOK
Y P AOPOAa, 13y ' https://m.edsoo.ru/ff0d4f42
€ro CBOMCTBY
N .. Bu6nmoreka IJOK
32 | MoumnsapHslit 006€M Ta30B. 3aKOH ABOTaAPO 10.01 https://m.edsoo.ru/ff0d542e
33 | roo o ero wmetronty xomsmoorey pomecrse js0p  bubmorexa IOK
i Y ¥ Betll ' https://m.edsoo.ru/ff0d55a0
i 00BEMY
30 | peasatn s ostose svcomm sGtumt j701  Dubmorera LIOK
PEdiEt . ' https://m.edsoo.ru/ff0d5708
OTHOIIIEHHU Ta30B
. Bu6nuoreka IJOK
35 dusnueckue 1 XUMHUYECKHUE CBOMCTBA BOJIBI 22.01 https://m.edsoo.ru/ff0d587a
. bubmmoreka IIOK
36 CoctaB ocHoBanui. [lonsiTHEe 00 MHAMKATOPAX 24.01 https://m.edsoo.ru/ffod59e2
57 | aoescommasne pacroups. Macoosss sons 2901  Bubmorera IOK
H P PbI- AT ' https://m.edsoo.ru/ff0d5b40
BEIIIECTBA B PacTBOPE
38 [IpakTnueckas padota Ne 5 o Teme 31.01 Bbubmuoreka LIOK

«IpuroToBneHue pacTBOPOB C ONPEAEIEHHON

https://m.edsoo.ru/ff0d5eba
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MacCcoBOM 10JIei pacCTBOPEHHOTO BEIIIECTBAY

39 Konrtponbras padora Ne2 o teme «Kuciaopo. 05.02 bubmmoreka [JOK

Bomopox. Boma» https://m.edsoo.ru/ff0d6342
40 Oxkcuppl: cocTaB, Kiaccu(uKaius, 07.02 bubmuoreka LIOK

HOMEHKJIaTypa https://m.edsoo.ru/ff0d664e
41 [Tomydenune u XMUMHYECKHE CBOWCTBA 12.02 bubmmorexa [IOK

KHCJIOTHBIX, OCHOBHBIX M aM(OTEPHBIX OKCH/IOB https://m.edsoo.ru/ff0d664e
42 OCHOBaHUS: COCTaB, KJIacCH(pUKAIIHS, 14.02 bu6nmoreka IJOK

HOMEHKJIATypa https://m.edsoo.ru/ff0d67ca
43  TlonydeHue U XUMHUYECKHE CBOWCTBA OCHOBaHUH 19.02 ];;IS;I:I;I/?;ZIZ(]){)C;IJH f0d67ca
m Kucnotsr: coctaB, kimaccupuxamnms, 21.02 Bu6nmoreka IJOK

HOMEHKJIATypa https://m.edsoo.ru/ff0dfee2
45 | llonmy4eHre U XUMUYECKHE CBOMCTBA KHCIIOT 26.02 Eggg%ﬁiﬁii?ﬁlf fOdfee?
16 Conu (cpeaHue): HOMEHKIIATypa, CIIOCOOBI 28.02 bubnuoreka [IOK

MOy YEHHUs, XUMUIECKHE CBOMCTBA https://m.edso0.ru/00ad9474
47 iiii;?izﬁizniliiiiﬁai r}:: L;leelxl/[{: E;OCHOBHBIC 04.03 bubmorexa LIOK

KJIaCChl HEOPraHUYECKUX COCAMHEHHI https://m.eds00./00ad9h7c
48 I'enetrnyeckast cBsI3b MEXIY Kiaccamu 06.03 Bubmorexa [JOK

HEOPraHMYECKUX COCTUHECHUI https://m.edsoo.ru/00ad9a50
49  OO6oOuieHue U cucTeMaTu3alys 3HAHAH 11.03 E;IS::I;I/?;ZIZ‘(EE)?IS/O 0ad9ch?
50 Kontponbnas padota Ne3 mo teme "OUCHOBHBIe 13.03 Bbubmuoreka LIOK

KJIACChl HEOPTaHUYECKUX COSTUHEHUH" https://m.edsoo.ru/00ad9ela
L snewenron.Hommmae o ppynnas vt 1803 BuOmoresalloK

S TOMOHTOB https://m.edso0.ru/00ad9ffa
52 Ilepnoanueckuii 3akoH u [lepuoanueckas 20.03 Bbubmuoreka LIOK

cucTemMa XMMUYeckux anemenTos /. H.

https://m.edsoo.ru/00ada52c
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Menneneena

bu6mmoreka IJOK
53 Tlepuozet, rpymmsl, nOATpyne! 01.04 https://m.edsoo.ru/00ada52c
54 Crpoenue atoMoB. CocTaB aTOMHBIX SIIEP. 03.04 bubnuoreka [JOK
W3ororms ' https://m.edsoo.ru/00ada342
R DG A opos  bubmorera LIOK
puoa o ' https://m.edsoo.ru/00ada6bc
Mengeneena
XapakTepuCTHKa XUMUYECKOTO DIIEMEHTA IO ero
. Bu6nmoreka IJOK
56 | monoxxenuto B [lepnonnueckoii cucreme /1. U. 10.04 https://m.eds0o.ru/00adag24
Menneneena
3nauenue [lepruonuueckoro 3akoHa st
bubmuoreka LIOK
57 paSBI/I}"I/ISI i{ayKH u npaktuku. J1. 1. Menznenees 15.04 https://m.eds00.ru/00adag6e
— YUCHBIU, I€AAror u rpaxxJaannuH
58 DNEKTPOOTPUIATEITHHOCTh AaTOMOB XHMHUYECKUX 17.04 bubmmorexa [IOK
3JIEMEHTOB ' https://m.edsoo.ru/00adaab8
bubmoreka IIOK
59 | HonnHas xuMu4ueckas CBA3b 22.04 https://m.edsoo.ru/00adac34
bubmuoreka IIOK
60 | KosasneHTHas moJsipHasi XUMUYECKasi CBSI3b 24.04 htts://m.eds00.ru/00adaab8
bubmoreka IIOK
61 | KoBaneHTHas HemoJsApHAS XUMUYECKas CBA3b 29.04 https://m.eds0o.ru/00adaab
bubmuoreka IIOK
62 | Cremers oxncueHms 06.05 https://m.edsoo.ru/00adae28
bubmunoreka IIOK
63 | OKHCIUTEIbHO-BOCCTAHOBUTEIbHBIC PEAKIIUU 08.05 httos://m.eds00.ru/00adb076
bubmmoreka IIOK
64 | OKHCIHTEIH U BOCCTAHOBUTEIH 13.05 https://m.eds00.ru/00adb076
65 Kontponbnas pabora Ne4 o teme «CtpoeHne 15.05 Bubmoreka [JOK
aroma. XUMUYECKast CBA3b» ' https://m.edsoo.ru/00adb486
66 | PesepsHblit ypok. O000IICHNE 1 20.05 Bbubnunoreka [IOK
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CHUCTCMAaTU3alusa 3HAHUH

https://m.edsoo.ru/00adb33c

67 PeseprHbIit ypok. O6obmenne n 1 99 05 bubmmorexa [IOK
CHCTEMAaTH3alHsl 3HAHHI ' https://m.edsoo.ru/00ad9ch2

68 PesepeHslii ypok. O6001eHue 1 1 Bubmuorexa LHOK
https://m.edsoo.ru/ff0d61c6

CHUCTCMAaTU3ausa 3HAHUH

OBIIEE KOJIMYECTBO YACOB I10 [IPOTPAMME = 68

4
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9 KJIACC

KoauyecTBO 4acos

DyieKTPOHHBIE N (PPOBLIE

Ne Jara
Tema ypoka Kontpoabnbie IIpakTudeckne o0pasoBaTebHbIE
n/n Bcero U3y4eHust
padoThI padoThI pecypcbl
cuicrena COIHX SHEMEHTOB 2 7 ' https://m.edsoo.ru/00adb59e
Menneneesa
2 e oo nepm e 1 o709 Drbmotexa LK
p p ' https://m.edso0.ru/00adb6b6
1 (57007001 (0):]
Knaccudukamnus u HOMEHKIATypa bubmmnoreka [HOK
3 1 11.09
HEOPraHHUYCCKUX BEIICCTB https://m.edsoo.ru/00adb7e2
4 Byl XUMHYECKOH CBSI3U U THITBI 1 14.09 bubmunoreka LIOK
KPHUCTAJUTMYECKUX PEIIETOK ' https://m.edsoo.ru/00adbac6
KonTponbaas padora Nel o Teme
5 «IToBTOpEHME 1 yriryONeHNe 3HAaHUK OCHOBHBIX | 1 1 18.09
paszenoB Kypca 8 kiaccay
Knaccudukarus XuMU4IeCKUX peakiui mo bu6imoreka [IOK
6 1 21.09
Pa3IMYHBIM MPU3HAKAM https://m.edsoo.ru/00adbcb0
7 Homme o roveremm n rereporemm 1 2500 Drbmotexa LOK
P ' https://m.edsoo.ru/00adbe9a
peaxusax
[lonATHE O XUMUYECKOM PaBHOBECHHU.
@DaKkTOpHI, BIUAIONUE HA CKOPOCTh Bub6imoreka [IOK
8 . 1 28.09
XUMHYECKOHN peakiuy U MOJIOKEHUE https://m.edsoo.ru/00adc28c
XUMHAYECKOTO PAaBHOBECHS
butmmoreka [IOK
9 OKHCINTETBHO-BOCCTAHOBUTENBHBIE PEAKIIUU 1 02.10 https://m.edsoo.ru/00adcade
10 Teopus dIEKTPOTUTHICCKON JUCCOITHAIIHH. 1 05.10 bu6mmoreka IJOK
CuiibHBIE U ClTabbIe JIICKTPOJIATHI ' https://m.edsoo.ru/00adcd68
11 Honnble ypaBHEHHS peakiyii 1 09.10 bu6imoreka [IOK



https://m.edsoo.ru/00adb59e
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XHUMHYECKHE CBOMCTBA KHUCIOT U OCHOBAaHUH B

https://m.edsoo.ru/00add448

12 CBETE MPEACTABICHUI 00 IEKTPOIUTHIECKOM 12.10 bubmmorexa LIOK
pea P ' https://m.edsoo.ru/00add5d8
JUCCOLMAIIN
PEACTABIICHHIL O SHCKIPOT eero ' https://m.edsoo.ru/00add8b2
JUCCOLHAIIH
N bubaunoreka [JOK
14 [MousTHe 0 THAPOIU3E coeit 19.10 https://m.eds0o.ru/00addod4
. bubnmoreka IJOK

15 O06o0011eHne 1 cucTeMaTu3anys 3HaHUH 23.10 https://m.eds00.ru/00addd12

16 [Mpaktuueckas padbora Ne 1. «Pemenne 26.10 Bu6mmoreka [IOK
IKCIICPHUMEHTAIBHBIX 331 ' https://m.edsoo.ru/00addbfa

17 ffé)ﬁgﬁoniﬁ;ifcﬁ?ifs ot 09.11 Bubmoreta LIOK

P AHCCOTHATIITL ) https://m.edsoo.ru/00addecO
XUMHUYECKHE PEAKLIUH B PACTBOPAX»

18 OO0m1ast xapakTepHCTHKA FaJIOTEHOB. 13.11 bu6imoreka [IOK
XUMHUYECKHE CBOWCTBA Ha MTPUMEPE XJI0pa ' https://m.edsoo.ru/00addfe2

19 ramaccsnt croicma, nommene jp11  PrOmorera LOK

» OIYH ’ ' https://m.edsoo.ru/00ade104
pUMEHEHUE

20 zll?li?i‘;;?goﬁ?:; ijlcig:;e;e yeHne e¢ 20.11 buomorexa LIOK

Y 1Y ’ https://m.edsoo.ru/00ade348
CBOWCTBY»

I e pi Dok
DEAITIHIL, CCTH O 13 Pearciton A ' https://m.edsoo.ru/00ade488
U30bITKE

29 OO6mras xapakTepucThka 3j1eMeHToB VIA- 2711 bubmmorexa [[OK
IPYIIIBI ' https://m.edsoo.ru/00ade64a

23 AnnoTponHbie MOJU(PHUKALUH CEPBI. 3011 Bbu6immoreka [IOK

HaXO)KI[eHI/IC CCPBbI U eé COC,I[I/IHCHI/Iﬁ B

https://m.edsoo.ru/00ade64a
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npupojie. XUMHUYECKHE CBOICTBA Cepbl

24 CepoBoaopo, CTpoeHue, PU3nIecKre U 04.12 bubmoreka [[OK
XUMHUYECKHE CBOMCTBA ' https://m.edsoo.ru/00ade802
Oxcungbl cepel. CepHasi KHCIOTa, GU3NUECKUE U Bu6mmoreka LIOK

25 N 07.12
XUMHYECKHUE CBOWCTBA, IPUMCHCHHE https://m.edsoo.ru/00adea28
XUMHUYECKHE PEAKLIUH, JIEKAIIIE B OCHOBE
MIPOMBIIIUIEHHOTO CITOC00a MOTyYeHHs CEpHON bubmoreka [{OK

26 11.12 _

KHCJIOThI. XUMHYECKOE 3arpsi3HCHIE https://m.edsoo.ru/00adec8a
OKpYKaIOIIEeN cpeibl COEAMHEHUSMU CEPBI
Brrurcnenne MaccoBOM JTOJIHM BRIXOA bubnmoreka IJOK

27 14.12
HPOIYKTa PEaKIUU https://m.edsoo.ru/00adec8a

28 ? 61;11?;;(21?@;?;21 SEEZEEZ(;BHV?-O e 18.12 Bumuorexa LIOK

PYIIIBL > pactiboctp ' B IIPHPOAS, ' https://m.edsoo.ru/00adeea6
(huznveckre 1 XUMUYECKHE CBOWCTBA
AMMUaKk, ero QU3NIecKne U XUMUIECKIE bubmmoreka [HOK

29 . 21.12
CBOMCTBA, OJy4CHUE U PUMCHEHHE https://m.edsoo.ru/00adf004

30 [Ipaktrnyeckas padota Ne 3 o Teme 25 12 bu6imoreka [IOK
«[lonmyuyeHne aMMuaKa, U3yudeHHe ero CBOMCTBY ' https://m.edso0.ru/00adf180

31 A3OTHas KUCIIOTa, e€ pusnueckue u 98.12 bub6mmoreka [IOK
XHMHYECKHE CBOMCTBA ' https://m.eds00.ru/00adf306
Hcnonp30BaHre HUTPATOB U COJIEH aMMOHUS B
KaueCTBE MUHEPAIBHBIX YI0OpEHUIA. bu6immoreka [IOK

32 . 11.01
XUMHUECKOE 3arpsi3HEHUE OKPYKAIOIIeH https://m.edsoo0.ru/00adf518
Cpelbl COeTMHEHUSIMH a30Ta

52 xotons, Gusccine n amaeexse cootesa 1501 Promorexa LIOK

’ ’ ' https://m.edsoo.ru/00adf68a
MOJTy4eHHUE
HUcnonp3oBanue GpochaToB B KauecTBe
34 MUHEpaIBHBIX YJ00peHuid. 3arps3HeHne 18.01 bubmiorexa LIOK
PAIBHILIY YA0OP - arp ' https://m.edsoo.ru/00adfc20
IpHUPOIHOM cpebl hocharamu
35 Yriepos, pacipocTpaHEHHUE B IPUPOJIE, 22.01 bu6imoreka [IOK
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(1)I/I3I/I‘leCKI/IG M XMMUYECKHE CBOMCTBA

Oxcupsl yriepoaa, ux Qpusndeckrue u
XUMUYECKHE CBOMCTBA. DKOIOTHIECKUE

https://m.edsoo.ru/00adfd9c

bubmmoreka [JOK

36 25.01
poOJIEMBbI, CBSI3aHHBIE C OKCHIIOM yIiIepoa https://m.edsoo.ru/00adfebe
(v)
i bubmunoreka [JOK
37 YronbHas KHCIOTa U €€ CoNn 29.01 https://m.eds00.ru/00ae006¢
II 04
R A — ooy Pubmorexa LOK
Y Y . ' https://m.edsoo.ru/00ae027e
peaxius Ha KapOOHAT-HOH
IlepBOoHaYabHBIE TOHATHS 00 OPTAHUIECKIX bubmmnoreka [HOK
39 05.02
BEIIIECTBAX KaK O COCMHEHHSX yriiepoia https://m.edsoo.ru/00ae054e
bubnuoreka LIOK
4 K i .02
0 DEMHIL I E10 COCANHEHI 08.0 https://m.edsoo.ru/00ae080a
a1 gci?f?nicfﬁiiniiiﬁti\r gai r}[): rowe 12.02 Bubmoretca LIOK
pu» 8 ) https://m.edsoo.ru/00ae0bf2
«BaxkHelre HeMeTaluTbl U UX COCTUHECHUS
42 Kontponbnas padota Ne3 o teme 15.02 bu6immoreka [IOK
«BaxkHeie HeMeTaJuIbl ¥ UX COEIUHEHUN ' https://m.edsoo0.ru/00ae0el8
O011as XapaKTEePUCTHKA XUMUUIECKUX
3JIEMEHTOB — METAIJIOB. MeTauinueckas bubnuotexa [IOK
43 22.02
CBSI3b U METAJUTHUYECKasi KPHCTAJUINYECKAst https://m.edsoo.ru/00ae103e
pemérka. PU3NYECKUE CBOMCTBA METAJIJIOB
P ES A se0p  PhOmorer LOK
P pAA Hatlp ' https://m.edsoo.ru/00ae1156
METaJJIOB
O0ure crnocoObl MOTyYeHHsT METAIJIOB.
Crnnassl. Beuncnenus no ypaBHEHUSIM Bub6imoreka [IOK
45 N 29.02
XUMHYECKUX PEaKIUil, €CIIA OJTUH U3 https://m.edso0.ru/00ae1156
peareHToB COIEPKHUT NpUMecH
46 [ToHsiTHE O KOPPO3UHU METAIIOB 04.03 bubnuoreka ITOK
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https://m.edso0.ru/00ae1278

bubmmoreka [JOK
47 [l{enotbie MeTaLIbI 07.03 https://m.edsoo.ru/00ae14b2
butmuorexa [IOK
48 OKcuabl ¥ TUAPOKCHUIBI HATPUS U Kamus 11.03 hitps://m.eds00.ru/00ae14b2
49 IllenoyHO3eMeNbHBIE METAJUIBI — KAITBIIMI 1 14.03 bubmmoreka [JOK
Marui ' https://m.edsoo.ru/00ae15e8
. bubmmoreka [JOK
50 Baxkneitmme coeTMHCHHS KaTbITHS 18.03 https://m.eds0o.ru/00ae15e8
51 O6001IeHNE U CHCTEMATH3aIUs 3HAHUIH 21.03
.. .. bubnmnoreka IJOK
52 JKécTrocTh BOABI U CITOCOOHI €€ yCTpaHeHHS 01.04 https://m.eds00.ru/00ae1886
53 [Mpaktudeckas padbora Ne 6 o Teme 04.04 Bu6mmoreka [IOK
"YKECTKOCTh BOJIBI U METO/IBI €€ yCTpaHeHHs" ' https://m.edsoo.ru/00aelae8
N Bbubanoreka [JOK
>4 AomuHHi 08.04 https://m.edsoo.ru/00aelc64
. Bbubnmnoreka [JOK
55 AmMoTepHBIe CBOICTBA OKCHIa ¥ TUAPOKCH A 11.04 https://m.eds00.ru/00ae1c64
bubmuorexa LIOK
56 Keneso 15.04 https://m.edsoo.ru/00ae1d86
57 Oxcupsl, THApoKcuabl U conu xenesa (1) u 18.04 Bubmmoreka [TOK
xenesa (1) ' https://m.edsoo.ru/00ae35e6
58 O00011IeHNE ¥ cUCTEMATH3ALUS 3HAHWI 22.04
50 | mmcmecmanma: o o 204 | Fbmore 0K
P . o ' https://m.edsoo.ru/00ae3de8
«Bakuei1re MeTaIbl U UX COEIMHEHHS
BhIunciieHust Mo yPaBHEHUSIM XUMUYIECKUX
peakuuii, eciau OJIMH U3 PEareHTOB JIaH B
60 M30BITKE WM COACPKUT IPUMECH. 29.04 brbmmorexa LIOK

Brruricnenust MaccoBoi 10T BBIXO/1a
MIPOJIYKTa PEaKLUU

https://m.edso0.ru/00ae1750
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61 O0001IeHNE ¥ CUCTEMATU3aIUs 3HAHU T 1 06.05
62 KOHTpOJ‘f’LHaH pabota Ne4 o Teme 1 13.05
«BaxxHeWne MeTaIbl U UX COSAMHCHHSD)
63 BemectBa u MaTepuaibl B TOBCETHEBHOU 1 16.05 butmuorexa [IOK
JKU3HU 4EI0BEKA https://m.edso0.ru/00ae3f50
64 XHUMHYecKoe 3arps3HeHne OKPY KaIoIIei 1 20.05 bubmoreka [[OK
cpezs https://m.edso0.ru/00ae4270
65 Ponp xumuw B pereHun SKOJIOTHIECKAX 1 93.05 bubmoreka [{OK
npobiiem https://m.edso0.ru/00ae4270
66 Pesepeuslii ypok. O6o0mIeHue n 1 Bu6mmoreka [IOK
cHCTeMaTH3alKs 3HAHUI https://m.edsoo.ru/00ae0dOa
67 PeseprHbIit ypok. O6obmeHne n 1 bubmmnoreka [HOK
CHCTEMAaTH3aLMs 3HAHU T https://m.edsoo.ru/00adb33c
68 Pesepeuslii ypok. O6o0mIeHue n 1 Bu6mmoreka [IOK
CHCTEMAaTH3alMsl 3HAHUIT https://m.edsoo.ru/00ad9ch2
OBILIEE KOJIMYECTBO YACOB I1IO [TPOTPAMME | 68
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