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HOACHUTEJIBHAA 3AIIMCKA

[IporpaMma 1O XUMHUM Ha YPOBHE OCHOBHOTO 0011ero oOpa3oBaHuUs
COCTaBJI€HA Ha OCHOBE TpeOOBaHUU K pe3ysbTaTaM OCBOCHHUS OCHOBHOM
o0pa3zoBaTeIbHOM MPOrpaMMbl OCHOBHOTO OOIIIETO 00pa30BaHMsl, TPEACTaBICHHBIX
B ®I'OC 00O, a takxe Ha ocHOBe ¢esiepaibHONM paboueil MPOorpaMMbl BOCTIMTAHUS
U C Yy4eTOM KOHIEMIUMU TPENnoJaBaHusl Y4yeOHOTO TpeaMeTa «XHUMUsS» B
oOpazoBaTebHbIX Opranu3anusax Poccutickoit deneparuu.

[Iporpamma mo xumuu 1a€T TpeACTaBICHUE O ILEsAX, OOIIel cTpaTeruu
oOy4yeHUs, BOCIUTAHWUS M Pa3BUTUS OOYYAIONIUXCSA CPEICTBAMU Y4EOHOTO
nmpeamera, yCTaHABIIMBAET o0s13aTenbHOe peaMEeTHOE CoJIepKaHue,
npeaycMaTpUBAET PACHpPEICIICHHE €ro MO KjaccaM M CTPYKTYpUpOBaHUE TIO
paznenaM M TeMaM MPOrpaMMbl MO XUMHUH, OMNpEIEsieT KOJUYECTBEHHBIC U
KaueCTBEHHBIC XapaKTEePUCTUKHU COJICpKaHMUS, PEKOMEHTYEMYIO
MOCJICIOBATENIBHOCTh ~ M3YYCHUST XUMUHM C  Y4ETOM  MEXIPEAMETHBIX H
BHYTPUIIPEAMETHBIX  CBSI3€HM, JIOTMKM  y4eOHOro  MpoIlecca, BO3PACTHBIX
OCOOCHHOCTEH OOydYaroluxcsi, ONpPEAeNIIeT BO3MOXHOCTH TIpeaMera s
peanuzanuu TpeOOBaHUI K pe3ysibTaTaM OCBOCHHS OCHOBHOM 00pa3oBaTelIbHOU
IporpaMMbl Ha YPOBHE OCHOBHOTO 001Iero oOpa3oBaHus, a Takke TpeOOBaHUH K
pesynbrataMm oOy4YeHHs] XMMUU Ha YPOBHE IeJeil u3ydeHus MpeaMeTa U OCHOBHBIX
BUJIOB y4eOHO-TIO3HABATEIBHON JEeATEIbHOCTH OOYYaromIerocsi MO OCBOEHHUIO
y4eOHOTr0 coJiepKaHusl.

3HaHWE XHWMHUHU CIY>)KHT OCHOBOW uisi (OpPMHpPOBAHUS MHPOBO33PEHUS
oOy4aromierocsi, €ro MpeACTaBICHU O MaTepUATbHOM €IUHCTBE MHPA, BAKHYIO
poJib UrpatoT (QopMUpYEMble XUMHUEH MPECTABICHUS O B3aUMOIPEBPAIICHUAX
SHEPTrUM M 00 SBOJIIOIUHU BEIIECTB B MPUPOJE, O IMyTSAX PEIICHHS TIO0ATbHBIX
npoOJieM YCTOMYMBOTO Pa3BUTHUSI YEIOBEYECTBA — CHIPHEBOM, DHEPTETHYECCKOM,
MUIIEBON M SKOJOTUYECKON 6€30MacHOCTH, TPOOIIEM 3PaBOOXPAHCHHUS.

N3yuyenne xumuu:

CIIOCOOCTBYET  peanu3allid  BO3MOXKHOCTEH  JJii  CaMOpasBUTHS U
dbopMupoBaHUs KyJbTYPhl IUYHOCTH, €€ 00IIeH 1 ()YHKIIMOHAIBHOW IPAaMOTHOCTH;

BHOCHUT BKJaJ B (hOPMHUPOBAHME MBIILIICHUS W TBOPYECKUX CIOCOOHOCTEU
OoOydJarommXxcs, HABBIKOB WX CaMOCTOSTEIBHOW Y4eOHOW JIEeSITeIbHOCTH,
AKCHEPUMEHTAIBHBIX M HCCIIEIOBATENIbCKUX YMEHUN, HEOOXOAUMBIX KaK B
MOBCEIHEBHOM XKU3HU, TaK U B TPO(DECCHOHATLHON IeITeTbHOCTH;

3HAKOMUT CO CHEUU(PUKONW HAyYHOTO MBIIUICHUS, 3aKIaJbIBAET OCHOBBI
LIETIOCTHOTO B3TJI/1a HA €IMHCTBO MPUPObI U YEJIOBEKA, SIBIISIETCS OTBETCTBEHHBIM
3TanoM B OPMHUPOBAHUM €CTECTBEHHO-HAYYHOU IPaMOTHOCTH 00YyYaroluXcs;



crocoOCTByeT (OPMUPOBAHUIO IIEHHOCTHOT'O OTHOIIEHUSI K €CTEeCTBEHHO-
HAy4YHBIM 3HaHUSAM, K MPUPOJIE, K YEIOBEKY, BHOCUT CBOM BKJIAJ B SKOJIOTHYECKOE
oOpa3zoBaHue 00yUaOIINXCS.

JlanHble HampaBieHUsT B OOYyYEHHU XUMHUU OOECHEeUMBAIOTCS CHEUU(UKOM
colepkaHusl ~ ydyeOHOro  mpeameTa, KOTOpbIM  SBIAETCA  IEAaroruyecku
aJanTUPOBAaHHBIM OTpakeHWeM 0a30BOM HAYKH XMMHH Ha ONPEEIEHHOM JTare eé
pa3BUTHSL.

Kypc xumMun Ha ypoBHE OCHOBHOTO OOLIEro oOpa3oBaHMsl OPUEHTHUPOBAH HA
OCBOCHHE OOYYaIOIIMMHKCS CHUCTEMbI MEPBOHAYAJIBHBIX MOHSITHI XUMHUHU, OCHOB
HEOPraHUYeCKOM XUMHUM U HEKOTOPHIX OTACJIBHBIX 3HAYUMBIX TOHSATHM
OpraHNYeCKOM XUMUHU.

CtpykTypa cojaepaHusi MporpaMMbl MO0 XUMUU c(PopMUpOBaHa Ha OCHOBE
CUCTEMHOro mnojaxonaa Kk e€ uzyudeHuto. CopepkaHue CKIIAJbIBAETCS U3 CUCTEMBI
HNOHSTHA O XUMUYECKOM DJIEMEHTE U BEIIECTBE U CUCTEMBI MOHATUNA O XUMHUYECKOM
peakuuu. OO0e d3TU CHCTEMBl CTPYKTYpPHO OPTraHM30BaHbl MO0 MPUHIIMITY
MOCJIEIOBATENIBHOTO PA3BUTHS 3HAHUIM HA OCHOBE TEOPETUYECKUX MPEICTABICHUM
Pa3HOTO YPOBHS:

— aTOMHO-MOJIEKYJISIPHOTO YYEHUSI KaK OCHOBBI BCEr0 €CTECTBO3HAHMS;

— Ilepnonnueckoro 3akoHa [[. 1. MeHeneeBa Kak OCHOBHOI'O 3aKOHA XUMUHU;

— YYEHHUSI O CTPOEHUU aTOMa U XUMHUYECKOU CBA3U;

— TpeacTaBiIeHUN 00 DIIEKTPOJMTHYECKOW JUCCOLMAIIMM BEIIEeCTB B
pacTBopax.

Teopernueckne 3HaHUSA pacCcMaTpPUBAIOTCS HAa OCHOBE ASMIUPHYECKU
MIOJIYYEHHBIX U OCMBICIICHHBIX (DaKTOB, Pa3BUBAIOTCS MOCIEAOBATENBHO OT OJHOTO
YPOBHS K IPYTOMY, BBITIONHSSA QYHKIIMH OOBSICHEHUS 1 IPOTHO3UPOBAHUS CBOICTB,
CTPOEHHMS U BO3MOKHOCTEN MPAKTUYECKOTO IPUMEHEHHUS U MOIYYEHUS U3Y4aeMbIX
BEILECTB.

OcBoeHue mporpaMMbl IO XUMHU  CHOCOOCTBYeT  (OPMHUPOBAHUIO
MPEJCTABIEHUS] O XUMUUYECKON COCTaBISAIOLIECH HAYYHOW KapTUHBI MUPA B JIOTHUKE
€€ CHCTEMHOM NPUPOJIbl, HIEHHOCTHOIO OTHOILIEHUS K HAYyYHOMY 3HAHHMIO U METO/IaM
MO3HAHUS B Hayke. M3yueHune XUMHUU MPOUCXOAHUT C MPUBICYEHUEM 3HAHUU U3
paHee M3YyYEHHBIX Y4eOHBIX MpeameToB: «Okpyxarouuit mup», «buomorus. 5—7
Kiacce» u «dusnka. 7 knacey.

[Ipy wW3ydeHWHM XUMHH TPOUCXOAWT (HOPMUPOBAHHWE 3HAHWIA OCHOB
XUMHYECKOM HayKH KakK O0JacTH COBPEMEHHOI'O €CTECTBO3HAHUS, MPaKTHYECKOU
JEeSATENbHOCTH YEI0BEKA U KaK OJHOTO U3 KOMIIOHEHTOB MUPOBOM KyJIbTYpHbI. 3a/1a4a
y4eOHOro MpeaMeTa COCTOUT B (POPMUPOBAHUHM CHCTEMbl XUMHUYECKUX 3HAHUN —
BOKHEUIINX (PAKTOB, MOHATHI, 3aKOHOB M TEOPETUUYECKUX MOJT0KEHUH, JOCTYITHBIX
00001IeHHIT MUPOBO33PEHUECKOI0 XapaKTepa, sI3blka HAyKH, B MPUOOLIEHUU K



HAyYHBIM METOJaM TIO3HAHUS MPH M3YYCHHUH BEIICCTB M XMMHYCCKUX PEAKIINi, B
(dbopMHUpPOBaHUY M PA3BUTHH ITO3HABATEIIBHBIX YMEHUH M MX IPUMEHEHHUH B YI€OHO-
MO3HABATEIBLHON U y4eOHO-UCCIIEI0BATENbCKON E€ATEIbHOCTH, OCBOEHUU MPABUJI
0e30MmacHOro o0paIieHus ¢ BEIIECTBAMH B TTOBCETHEBHOM JKU3HHU.

[Ipy M3yyeHUM XMMHUM HAa YPOBHE OCHOBHOI'O OOIIEro 0Opa30BaHMs BaKHOE
3HaYEHUE MPUOOPENI TaKKe LI, KaK:

— (¢$opMUpOBaHHWE WHTEIUICKTYyaJbHO pA3BUTON JIMYHOCTH, TOTOBOM K
caM000pa30BaHUIO, COTPYAHHUYECTBY, CAMOCTOSITEILHOMY TPUHSATHIO DPEIICHUH,
CHIOCOOHO# alanTUPOBATHCS K OBICTPO MEHSIOMIMMCS YCIOBUSM KH3HHU;

— HampaBJICHHOCTh OOyYeHHs Ha CHUCTEMaTHYeCKOe TMPHOOIICHUE
O0yJarolMXxcss K CaMOCTOSITEIbHOM MO3HABATEIBHON ACSITENbHOCTH, HAYYHBIM
METOJlaM TIO3HaHUs, (OPMHUPYIOIIUM MOTHBALMIO U PAa3BUTHE CIOCOOHOCTEH K
XHUMHWH;

— o0ecrniedueHne yCI0BUM, CTOCOOCTBYIOIIUX MPUOOPETECHUIO 00yJarOIITUMUCS
OTbITa Pa3HOOOPA3HOW NEATEIHHOCTH, IMO3HAHWS M CaMOIIO3HAHUS, KIIFOYEBBIX
HABBIKOB (KJTFOUEBBIX KOMIICTCHIUI), MMECIONIUX YHUBEpPCAJIbHOE 3HAUCHUC IS
Pa3IUYHBIX BUOB JICITCILHOCTH,

— ¢opmupoBaHue oOImIeH (QYHKIIMOHATBPHOW U E€CTECTBEHHO-HAYYHOM
rPaMOTHOCTH, B TOM 4YHCJI€ YMEHUH OOBSCHATh M OIEHUBATH SIBICHUS
OKPYXAIOIEr0 MHpa, UCIHOJIb3ysd 3HAHUS M ONBIT, MOJYYCHHBbIC MPU H3YUCHHUH
XUMHH, IPUMEHATH UX MPU PEUICHUU MPOOJIeM B TOBCEIHEBHOM KU3HU U TPYIOBOM
NEeSITENBHOCTH;

— ¢opMmupoBaHHE y O0OYyYalOlUMXCS TYMaHHUCTUYECKUX OTHOIICHUH,
NOHUMAHHUS 1EHHOCTH XHMHYECKUX 3HAHUWU HJs BBIPAOOTKH DKOJIOTHUYECKH
IIEJIECO00pa3HOr0 TOBEJAEHUSI B OBITY M TPYAOBOM JEATEIBHOCTH B LEJAX
COXPAaHEHHS CBOETO 3/I0POBbS U OKPYKAIOIIECH MPUPOTHOM Cpebl;

— pa3BUTHE MOTHBAIlMM K OOYYEHUIO, CIIOCOOHOCTEH K CaMOKOHTPOIIO M
CAMOBOCIIMTAHMIO Ha OCHOBE YCBOEHMs OOILEYEIOBEYECKHX IIEHHOCTEH,
TOTOBHOCTH K OCO3HAHHOMY BBIOOpPY MpOGuis M HAMPaBICHHOCTH JaTbHEHUIIETOo
o0yJeHHUS.

OO611ee uncio 4acoB, OTBEIEHHBIX /1T U3YUYCHHSI XUMHUH HA YPOBHE OCHOBHOTO
obmero oOpaszoBanus, coctaBisger 136 gacoB: B 8 kiacce — 68 yacoB (2 yaca B
HeJeno), B 9 kiacce — 68 yacoB (2 yaca B HEJENIO).



COIAEPKXAHUE OBYYEHUA

8 KUIACC

IlepBoHayabHbIe XMMUYECKHE OHATHS

[Ipenmer xumuun. Ponb XMMuK B KU3HU 4ellOBEKA. XMMUSA B CUCTEME HayK.
Tena wm BemectBa. PU3MYECKHE CBOMCTBA BEIIECTB. ATPETaTHOE COCTOSHHE
BemiecTB. [loHsiTHE 0O MeTOAax MO3HAHMUS B XUMUU. UHCTHIE BEIIECTBA U CMECH.
Cnoco0nI pa3eneHust CMecei.

ATOMBI M MOJIEKYJbl. XHUMHUYECKUE dJIeMEHThl. CHMBOJBI XHUMHUYECKHX
aneMeHTOB. [IpocThie U ClIoXKHbBIE BEHIECTBA. ATOMHO-MOJIEKYJISIPHOE YUCHUE.

Xumuueckas ¢popmysa. BareHTHOCTh aTOMOB XUMHUYECKUX AJIEMEHTOB. 3aKOH
MOCTOSIHCTBA COCTaBa BellecTB. OTHOcUTENbHAS aTOMHas Macca. OTHOCUTENbHAs
MOJIEKYJIgpHasi Macca. MaccoBast J0JIsl XUMHUYECKOTO JIEMEHTA B COCUHECHUHU.

KonnuecTBo BemniectBa. Moisib. MonsipHast Macca. B3auMoCBsi3b KOJIMYECTBA,
Macchl W 4YHCJIA CTPYKTYPHBIX €IUHMI] BemiecTtBa. Pacuérel mo dopmynam
XUMHUYECKUX COCTUHEHMUIA.

DuU3NYECKUEe U XMMUYECKUE ABJICHUS. XUMUYECKasi peakiusi U €€ MpU3HaKHU.
3aK0H COXpaHEHMs MacChl BemecTB. XuMmuueckue ypaBHeHusa. Knaccudukarms
XUMHYECKUX PEaKIHi (COeAMHEHMs, pa3JIOKEHUS, 3aMEeIlIeHUs, OOMEHA).

Xumuueckuit IKcnepumenm:

3HAKOMCTBO C XMMHUYECKOH MOCy0#, mpaBuiaMu paboThl B J1a00OpaTOpUu M
npuéMamMu oOparieHus: ¢ J1abopaTOpHbIM 000PYJIO0BAaHUEM, U3yUYEHUE U OIMUCAHUE
¢uznueckux CBOMCTB 00pa3llOB HEOPTraHWYECKHWX BEIIECTB, HaOIO/IeHHE
¢usnuecknx (TUIaBI€HHE BOCKA, TasHUE JIbJla, pAcTHpPaHUE caxapa B CTYIIKE,
KUIIEHUE W KOHJEHCAlUs BOJbl) U XMMHUYECKUX (TOPEHUE CBEYM, IMPOKATMBAHUE
MEJTHON MPOBOJIOKH, B3aUMOJCHCTBHE MeJIa C KUCJIOTOW) SIBJICHHM, HaOJIIOICHUE U
OMMCaHUE MPU3HAKOB IMPOTEKAHHUS XUMHUUYECKUX peakluil (pa3ioKeHHe caxapa,
B3aMMOJICHCTBUE CEPHOM KHUCIOTHI C XJIOPHUIIOM Oapwsi, pa3ioKeHHe THAPOKCHUIA
menu (II) mpu HarpeBaHuM, B3auMOJEHCTBUE Keme3a ¢ pacTBopoM conn Menu (11),
U3y4eHHE CIOCOOOB pa3/IelIeHus CMECEil: ¢ MOMOIIbI0 MarHuTta, (PUIbTpOoBaHUE,
BBIIApUBAHUE, AUCTHWUIAIMUS, XpoMaTorpadus, MpoOBEACHNE OUYNCTKUA MMOBAPEHHOM
coilv, HaOJIOJEHWE W  ONUCAaHWUE  pEe3yIbTaTOB  TPOBEICHUSA  OIBITA,
WJUTIOCTPUPYIOLIETO 3aKOH COXPAaHEHHMS MAacChl, CO3JaHHE MOJEIIEH MOJEKYJ
(1rapocTep>KHEBBIX ).

Ba:xHeiilue npeacTaBuTe/ M HEOPraHUYECKMX BelleCTB

Bo3nyx — cMech ra3oB. CoctaB Boznyxa. Kucimopon — 3JaeMEHT U MpOCTOe
BemecTBO. Haxoxmenue kuciaopoma B Tpuponae, (U3MYECKHE W XUMHYECKHE
cBoiictBa (peakuuu ropeHusi). Oxcunbl. Ilpumenenue kucinopoma. CrocoObl
MOJIyYEHUs KUCIOpoJa B Ja0OpaTopuu U HOpOoMbIIUIEHHOCTH. Kpyrosopot
KHciopoaa B mpupoje. O30H — aioTponHas MOAU(PUKAIUS KUCIOPOaa.



TernoBoll 3P(GEeKT XUMUYECKON peakuuu, TEPMOXMMHYECKHE YpPaBHEHHS,
DK30- M JHAOTEPMHUUYECKHE pEaKUUU. TOIUIMBO: yroib M METaH. 3arpsA3HEHUE
BO3/lyXa, YCUJIEHHE MapHUKOBOTO 3 (PeKTa, pa3pylieHHe 030HOBOTO CIIOS.

Bonopon — aneMeHT n mpoctoe BemecTBo. Haxoxnenue Bonopoaa B NpupoJe,
dbu3nYecKre U XUMHUYECKUE CBOMCTBA, MPUMEHEHHUE, CLIOCOOKI TToTydeHus. KUCIOThI
U COJIH.

MomnsipHbiii 00BEM ra3oB. Pacy€Thl MO0 XMMUYECKUM YpaBHEHUSIM.

duznueckue CcBoucTBa BOAbl. Boma kak pactBoputenb. PacTBOpBI.
HaceblllieHHbIE M HEHACBIIIEHHBIE PAacTBOpPbL. PacTBOPUMOCTH BEIIECTB B BOJE.
MaccoBast 10Jisl BELIECTBA B pacTBOPE. XUMHUUYECKUE CBOMCTBA BOJbl. OCHOBAHMUSI.
Ponp pacTBOpOB B IpUpoJie ¥ B )KU3HU 4YenoBeKa. KpyroBopoT BoJbI B IPUPO/IE.
3arpsi3HeHrEe NPUPOIHBIX BOJ. OXpaHa U OUMCTKA IPUPOJAHBIX BOJI.

Knaccudukanus neopranuueckux coeauHeHuil. Oxcuapl. Knaccuduxarms
OKCHJOB: coyieoOpa3zyromnie  (OCHOBHBbIC,  KHCJIOTHbIE, aM@oTepHble) W
HecoseoOpasyromue. Homenknatypa okcunoB. ®Pusznueckue H XUMHUYECKHE
cBOMcCTBa OKCUIOB. [lonyueHne OKCuaoB.

OcunoBanusi. Knaccudukanus ocHOBaHMM: WIENOYM W HEPACTBOPHUMbIE
ocHoBaHus. HomeHknaTypa ocHoBaHuil. PuU3NUECKHE U XHMHYECKHE CBOWCTBA
ocHoBaHuil. [losryueHrne oCHOBaHUI.

Kucnotsl. Knaccuduxamus kucnor. Homenknatypa kucnoT. duznueckue u
XUMHUYECKHE CBOMCTBAa KHUCJIOT. Psn axtuBHocTn MetayuioB H. H. bekerosa.
[Tony4yenue Kucior.

Conu. Homenknatypa cosieil. @duzndyeckne 1 XMMHUUYECKUE CBOWMCTBA COJIEH.
[Tomyuenue conen.

I'eneTnueckas CBsI3b MEXKY KJIIACCAMU HEOPTAHUYECKUX COCIUHEHUM.

Xumuueckuit IKCnepumenm:

KA4ECTBEHHOE OIPEACIICHNUE COJECPKAHUSA KUCIOPOJa B BO3AyXE, IOJIYyUYCHHUE,
coOupaHue, pacro3HaBaHWE M M3YYCHHE CBOWCTB KHUCIOPOJa, HAOII0JCHUE
B3aHUMOJICMCTBUSL BELIECTB C KHUCIOPOAOM U YCIIOBHS BO3HHMKHOBEHUS U
MpeKpalieHus TopeHus (Tmoxkapa), 03HaKOMJIEHUE ¢ 00pa3IiaMu OKCUIO0B U OTICAHHE
WX CBOWCTB, TMOJNYy4YeHHE, COOMpaHHWE, paclo3HaBaHWE W U3YYCHHE CBOWCTB
BOJIOpoJa (ropeHue), B3auMoiericTsue Bogopoaa ¢ okcuaom meau (II) (Bo3moxkHO
MCITIOJIb30BaHUE BUACOMATEPUAIIOB), HAOIIOACHIE 00PA3IOB BEIIECTB KOJTUIECTBOM
1 ™monb, uccinegoBaHue OCOOEHHOCTEM pACTBOPEHHUS BEIIECTB C PAa3IUYHOU
PacTBOPUMOCTBIO, IIPUTOTOBIEHUE PACTBOPOB C ONPEAEIEHHON MACCOBOW JTOJIEU
PacTBOPEHHOIO BEILIECTBA, B3aUMOJCICTBHE BOJbI C MeETalJlaMH (HATpUEM U
KaJlbliieM) (BO3MOXKHO MCIIOJIb30BAHME BUJEOMATEpPUAJIOB), HCCIEI0BaHUE
00pa3IioB HEOPraHUYECKUX BEIIECTB PA3IMUHBIX KJIACCOB, HAOJIIOICHUE U3MEHEHUS
OKpAaCK{ MHJIUKATOPOB B PACTBOPAX KUCJIOT U LIEJIOYEH, N3YyUEHNE B3aUMOACHCTBUSA



okcuna meau (II) ¢ pactBopoM cepHOM KUCIOTHI, KUCIOT C METAJJIaMU, PEAKIIUMA
HEUTpAIM3alluy, TMOJYYEeHUE HEPACTBOPUMBIX OCHOBAaHWM, BBITECHEHHE OJHOTO
METaJllIa JPYTUM W3 PacTBOPA COJM, PEIICHUE SKCIIEPUMEHTAIBHBIX 3a7a4 [0 TEME
«BaxHenIue Kiacchl HEOPraHMYECKUX COCIUHEHUNY.

HHepuoagnuyecknit 3axkon u Ilepuoamyeckas cucremMa XHMHUYECKHX
ieMeHToB JI. . MenpgeaeeBa. CtpoeHue aTomMoB. XHMHUYECKAsl CBS3b.
OKHCIUTEBHO-BOCCTAHOBUTEIbHBbIE PeaKIUU

[lepBble MOMBITKU KIacCU(DUKALUM XUMUYECKUX HJieMeHTOB. l[loHsTue o
IPYIIax CXOJHBIX DJIEMEHTOB (ILEJOYHBbIE M IIEJTOYHO3EMEIbHbIE METaJLIbI,
rajioreHbl, UHEPTHBIE Ta3bl). DIEMEHTHI, KOTOPbIE 00pa3yloT aM(POTEPHBIC OKCHUIbI
Y TUJPOKCUIBI.

[Tepuonnueckuii 3akoH. Ilepuoauueckas cucteMa XMUMUYECKUX AJIEMEHTOB /l.
N. Menpneneesa. Koporkonepuoanas u jyimHHOTIEproiHas popmbl [lepuoanueckoit
cuctembl xumuyeckux snemeHtoB [[. WM. Mennaeneesa. Ilepuonbl U TpyImiibl.
DU3NYECKUN CMBICI OPSIAKOBOTO HOMEpPA, HOMEPOB MEPUO/IA U TPYIIIIbI JIEMEHTA.

Crpoenue atomoB. CocTtaB aTOMHBIX siaep. M3otonbl. Dnektponsl. CTpoeHue
AJIEKTPOHHBIX  000JIOYEeK aTOMOB TiepBbIX 20 XUMHUUYECKHUX  DJIIEMEHTOB
[Tepuonnueckoit cucremsl . WM. MenneneeBa. XapakTepuCTHKa XUMHYECKOTO
3JIEMEHTA 110 ero nosioxkeHuto B [lepuonnueckoii cucreme /1. . Menzaeneesa.

3aKOHOMEPHOCTH H3MEHEHMS pajuyca aTOMOB XHMHUYECKHX 3JJIEMEHTOB,
METAUINYECKUX U HEMETAJINYECKUX CBOMCTB I10 IPYIIaM U [NEPUOJaM.

3nauenue [lepuoanueckoro 3akoHa u [lepuoanueckoi cucTeMbl XUMHUYECKUX
AJIEMEHTOB U1 pa3BUTHs Hayku W npaktuku. [[. M. MenngeneeB — y4yé€Hbli U
rpaXkJaHUH.

Xumnueckas cBsizb. KoBaneHTHast (MOJsipHAs W HEMOJSIPHAsi) CBSI3b.
DIEeKTPOOTPUIATEIBHOCTh XUMUUECKUX 3JIEMEHTOB. IOHHAs CBS3b.

Crenenp  okucneHus.  OKHCIUTEIbHO-BOCCTAHOBUTENIBHBIE  PEAKIHUU.
IIporuiecchl okucaeHus U BocCTaHOBIEHUsI. OKUCIUTENN U BOCCTAHOBUTEIIH.

Xumuueckuit IKCnepumenm:

U3y4YeHHE OO0pa3IOB BEIIECTB METAUIOB W HEMETANIOB, B3aMMOJICHCTBUE
TUAPOKCHAA LHMHKA C PACTBOPAaMH KHCJIOT M IIEJIIOYEH, IPOBEICHUE OIBITOB,
WUTIOCTPUPYIOLIUX ~ MPUMEPBI  OKUCIUTEIBHO-BOCCTAHOBUTEINBHBIX  PEAKLUN
(ropenue, peakiu pa3ioKeHUs, COeAUHEHUS ).

Mexcnpeomemmunie ceéasu

Peanuzamus MexXnpeaMeTHBIX CBSI3€M INMPH HM3YYEHHM XHUMUHA B 8 Kiacce
OCYLIECTBIISIETCS. 4epe3 UCIIOJIb30BaHUE KaK OOIIMX €CTECTBEHHO-HAaYYHBIX
MOHATUM, TaK U MOHSATUM, SBIISIIOIINXCS CUCTEMHBIMU ISl OTJAEIBHBIX MPEIMETOB
€CTECTBEHHO-HAYYHOTO LIMKJIA.



OOmue ecTecTBEHHO-HAy4YHBbIC TIOHATHS: HAYYHBIH (DaKT, THIOTE3a, TEOpus,
3aKOH, AaHalW3, CHHTE3, KIacCU(pUKAIMA, TMEPUOJUIHOCTh, HAOIIOICHNUE,
AKCIIEPUMEHT, MOJCIMPOBAHNE, U3MEPEHHUE, MOJICIb, SIBICHUE.

dwusuka: MaTepusi, aTOM, HIEKTPOH, IPOTOH, HEUTPOH, MOH, HYKJIH/I, H30TOIIHI,
pPaOaKTUBHOCTh, MOJIEKYNa, JJIEKTPUYECKH 3apsj, BEIIECTBO, TEN0, OOBEM,
arperaTHoe COCTOSHHUE BEIIECTBa, ra3, (U3UYECKHE BEJIMYMHBI, €IMHHUILIBI
M3MEpEeHHsI, KOCMOC, MIaHeThl, 3BE3/1b1, CONHIIE.

buonorus: dorocunres, apixanue, ouocdepa.

['eorpadus: atmocdepa, ruapochepa, MUHEpPasbl, TOPHBIE MTOPO/IbI, MOJIE3HbIE
MCKOIIaeMbIe, TOTIMBO, BOJHBIC PECYPCHI.

9 KUJIACC

BemiecTBo 1 XUMHYeCKasi peaKIus

[lepuoanueckuii 3akoH. [leproaudeckasi cucreMa XMMHUECKUX dJIEMEHTOB /1.
N. MenneneeBa. CTpoeHHEe aTOMOB. 3aKOHOMEPHOCTH B HW3MEHEHUHU CBOWCTB
XHUMHYECKUX DJIIEMEHTOB MIEPBBIX TPEX MEPUOI0B, KaUs, KaJIbIUSA U UX COCTHHCHHM
B COOTBETCTBHM C IIOJIO)KGHHEM »JJieMeHTOB B llepumommdeckoit cucreme u
CTPOCHHEM WX aTOMOB.

CrtpoeHue BelIecTBa: BHUJBI XUMHYECKOH CBS3U. THIBI KPUCTAITMYECKUX
pPEMIETOK, 3aBUCUMOCTh CBOMCTB BEIIECTBA OT THUIA KPUCTAJUIMYECKONW PEIIETKU U
BUJIa XUMUUYECKON CBS3H.

Knaccudukainuss 1 HOMEHKJIATypa HEOPraHUYECKUX BEUIECTB. XHUMHUYECKHE
CBOICTBa BEIECTB, OTHOCSIIMXCA K pa3IMYHBIM KJaccaM HEOPTraHUYeCKHX
COEIMHEHUM, TeHETHYeCKas CBsA3b HEOPTraHUYECKUX BEIIECTB.

Knaccudukaims XuMUYeCKUX peakiuii Mo pa3IudHbIM MPU3HAKaM (TI0 YUCTy
M COCTaBy YYAaCTBYIOIIMX B PEAKIMU BEIIECTB, MO TEIUIOBOMY 3(deKTy, o
U3MEHECHHIO CTETICHEW OKUCICHHUS XMMUYECKHX DJIEMEHTOB, MO OOpaTUMOCTHU, IO
YYaCTHIO KaTalu3aTopa). JK30- U SHIOTEPMHUECKHE PEaAKIHH, TEPMOXUMHUYECKHUE
ypaBHEHUS.

[Tonsitue o ckopocTH xumMudeckoil peakuuu. [loHsTHE 00 0OpaTUMBIX H
HEOOpAaTUMBIX XUMHUYECKUX peakiusX. [IoHsITHEe 0 TOMOTE€HHBIX M TeTEePOreHHBIX
peakuusx. llonstue o xaramuse. [IonsTue o xumuueckoM paBHoBecuu. DaKTOPHI,
BIMSIONIME HA CKOPOCTh XUMHYECKOW pEaKIUH U TMOJO0KEHHE XHMHUYECKOTO
paBHOBECHS.

OKHCITUTETPHO-BOCCTAHOBUTEIBHBIC ~ PEaKIUM,  JJIGKTPOHHBIM  OajaHC
OKHCIIUTENIbHO-BOCCTAHOBUTEIBHOM  pEaKIIUu. CocraBieHne  ypaBHECHH
OKHUCJIUTEIIbHO-BOCCTAHOBUTENBHBIX ~ PEAKIMA C  HMCIOJb30BaHUEM  METO/Aa
3JIEKTPOHHOTO OajaHca.



Teopust JIEKTPOIUTHYECKON AUCCOUMALINN. DIEKTPOIUTHI U HEATEKTPOIIUTHI.
KaTtnonsl, annoHbl. MeXaHHW3M IUCCOLMALMU BEIIECTB C Pa3JIMYHBIMHA BUIAAMU
XUMHYECcKOH cBsi3u. Ctenens auccouuannu. CUIbHbBIE U Cl1a0ble 3JIEKTPOJIUTHI.

Peakiiuu nonHoro oOMeHa. Y clioBUsl MPOTEKAHUS PEeaKIIMiA HOHHOTO OOMEHa,
IIOJIHBIE M COKpAll€HHbIE HOHHBIE YpaBHEHMs peakuuii. CBOWCTBa KHCIIOT,
OCHOBaHHUM U COJIeH B CBETE MPE/ICTABICHUN 00 3IEKTPOIUTUUECKOMN TUCCOLUAIUY.
KauecTBeHHbIE peakiuy Ha MOHBL. [IoHATHE O THApPONU3E CONEN.

Xumuueckuit IKCnepumenm:

O3HAKOMJICHHE C MOJCISIMU KPUCTAIUIMYECKUX PEMIETOK HEOPraHUYECKUX
BEUIECTB — METAJUIOB M HeMeTauioB (rpadura W anmasza), CIOXKHBIX BELIECTB
(x7opuaa HaTpus), UCCIEAOBAHUE 3aBUCUMOCTH CKOPOCTH XMMUYECKOM peakiiuu OT
BO3JICHCTBUSA  Pa3IUYHbIX  (PAKTOPOB, UCCIENOBAHUE  AIIEKTPONPOBOJHOCTH
pPacTBOPOB BEIIECTB, TPOLIECcCa AUCCOLUALINM KUCTIOT, 1IeJ0uel U coliel (BO3MOKHO
UCIIOJIb30BAHUE BHJIEO0 MATEPHAIOB), MPOBEAECHUE OIBITOB, WIUTIOCTPUPYIOLINX
NpU3HAKU TPOTEKAaHUs peakluii HOHHOro obOmeHa (oOpa3oBaHuE oOcajiKa,
BbIJIEJICHUE Ta3a, 0Opa30BaHHME BObI), OMBITOB, WUIIOCTPUPYIOIIUX MPUMEPHI
OKHCIIUTEIbHO-BOCCTAHOBUTENIBHBIX PEAKIUN (TOpEHUEe, pEeaklUMH pas3lioKEeHHUS,
COCIMHEHHUS), pACMO3HABAHME  HEOPraHWYECKMX  BEIIECTB C  MOMOIIBIO
KA4EeCTBEHHBIX PEaKIIMM HA UOHBI, PELICHUE dKCIIEPUMEHTAIIBHBIX 3a/1a4.

Hemerajiibl 4 MX cOeAMHEHUS

OO6mast xapaktepucTuka TaloreHoB. OCOOEHHOCTHM CTPOCHUS aTOMOB,
XapakTepHble cTeneHu okucieHus. CTpoeHue u (Qpu3nyeckue CBOWCTBA MPOCTHIX
BEIIECTB — raJJoreHoB. XMMUYECKHE CBOICTBA HA IIPUMEPE XJIopa (B3auMOIeiCTBHE
C MeTaJUlaMH, HeMeTajUulaMu, Iesioyamu). XiiopoBojpopon. ConsiHasg KHCIIOTa,
XUMHYECKHE CBOMCTBA, IIOJy4YE€HHE, NOpuMeHeHue. JlelcTtBue xjaopa |
XJIOPOBOJOPOJA HAa OPraHU3M 4YeJIOBEKA. BaxkHenme XJIopuabl U UX HaX0KICHUE B
IPUPOJE.

OO6mrast xapaktepuctuka 3meMeHToB VIA-rpynmbel. OCOOEHHOCTH CTPOCHUS
aTOMOB, XapaKTepHble cTeneHH okucieHus. CTtpoeHue U (QU3MYEecKHe CBOICTBA
MPOCTBIX BEUIECTB — KUCIOPOa U CePbl. AJIIOTPOINHbIE MOAU(DUKAIIMM KUCIOPOa
U cepbl. XUMUYeckue cBoicTBa cepbl. CepoBOAOPOJ, CTpOeHHE, (PU3NYECKUE U
XUMHYECKUE CBOMCTBA. OKCHIBI Cepbl KaK MPEACTABUTENHN KUCIOTHBIX OKCHJOB.
CepHas kuciora, (U3nYecKue 1 XuMUIecKre CBOMCTBa (0011I1e KaK MPeACTaBUTEIIS
KJlacca KHCJIOT M crenuduyeckne). XUMUUYECKUE pEeakluu, JeKallie B OCHOBE
MIPOMBIIIJIEHHOTO CIOC00a MOMy4YeHUs CEpHOM KHUCHOThl. [IpumeHeHue cepHol
kucaoTel. COJM CEepHOM KHUCIOTHI, KAadeCTBEHHas peakuus Ha CyJab(paT-HuOH.
Haxoxnenne cepbl u €€ coenMHEHUU B TpUpPOJie. XUMHYECKOE 3arpsi3HEHHUE
OKpYXaIoLEel Cpelbl COCOUHEHUSMU Cepbl (KUCIOTHBIE [I0XKAH, 3arpsA3HEHUE
BO3/lyXa U BOJOEMOB), CIOCOOBI €r0 MPeI0TBPALLECHUS.



OO6mast xapakTepucTuka 3JeMeHTOB VA-rpynnbl. OCOOEHHOCTH CTPOCHHMS
aTOMOB, XapaKTEpHbIE CTENEHH OKUCIEHHUSA. A30T, paclpOCTPaHEHUE B MPHUPOJE,
dbuznueckue U XumMruieckue cBoiictea. KpyroBopot azora B npupoje. AMMHUAK, €T0
dbu3nYecKue U XUMHUYECKUE CBOMCTBA, MofyueHue U npuMmeHenue. Coiam aMMOHUS,
ux (pu3nyYecKre U XMMUYECKHUE CBONCTBA, MpuMeHeHne. KauecTBeHHas peakius Ha
MOHBI aMMOHUS. A30THas KHUCJIOTa, €€ MoyiydeHue, (U3NYECKHEe U XUMUUYECKHUE
cBocTBa (0OIIME KaK TMPENCTaBUTENS Kiacca KHUCIOT U crnenuduyeckue).
Hcnonb3oBaHue HUTPATOB U COJIEH aMMOHUSI B KAUECTBE MUHEPATbHBIX YA0OPEHUH.
XUMHYECKOE 3arps3HEeHNE OKPY Kalolel cpefibl COETUHEHUSIMH a30Ta (KUCIOTHBIE
JOKM, 3arps3HEHUE BO3Ayxa, MOYBBl U BOAOEMOB). docdop, amioTpornHbie
monudukanuu gocdopa, pusnvyeckue u xumuueckue cBoictra. Okcua docdopa
(V) u dochopnas kucnora, puznueckue M XMUMHUECKHUE CBOWCTBA, MOJyUYCHHE.
Hcnonb3oBanue ¢pochaTtoB B KauecTBE MUHEPATIbHBIX yI0OPEHU.

O6mas xapakrepuctuka aneMeHToB [VA-rpynmnbel. OCOOEHHOCTH CTPOEHUS
aTOMOB, XapaKTEepPHbIE CTENIEHN OKUCIICHUS. YTIIepOI, AJTIOTPOIHbIE MOJU(DUKAIIIH,
pacnpocTpaHeHue B Ipupoje, PU3nYecKue U XUMUYECKHUe CBOMCTBA. AJCOpOIus.
Kpyrosopor yrinepoga B mnpupone. OKcuabl yriaepoja, uX (QuU3nyeckue Hu
XUMUYECKHE CBOWMCTBA, JEWCTBHUE HA JKUBBIE OpPraHU3MBbI, I[IOJYYCHUE U
npUMeHEeHHe. DKOJIOTMUecKre MpoOeMbl, CBsi3aHHbIE ¢ oKkcuaoMm yriaepoaa (IV),
rUrnoTe3a TI00aNbHOTO MOTEIUICHUsS KiIuMaTra, MapHUKOBBIM 3 dekT. YroibHas
KaciaoTa U e€ conu, uX (U3HYECKHEe M XUMHUYECKHME CBOMCTBA, IMOJYYEHUE H
npuMmeHeHne. KadecTBeHHass peakuuss Ha KapOoHaT-uoHBL. Mcmonb3oBaHue
KapOOHATOB B OBITY, MEAUIIMHE, MPOMBIIIJICHHOCTH U CEIHCKOM XO3SIICTBE.

[lepBoHauanbHBIC TOHATHS 00 OPraHUYECKUX BEIIECTBAX KaK O COCAMHEHHIX
yriaepozaa (MeTaH, 3TaH, STUJICH, alleTUIICH, dTAHOJ, TIUIEPUH, YKCYCHAasl KUCIIOTA).
[IpupoaHbie MCTOYHUKK YTJIEBOJOPOAOB (Yroiab, NIPHUPOAHBIA Ta3, HedTh),
IPOJIYKTHl WX TMepepadoTku (O€H3WH), WX POJIb B OBITY W IPOMBIIIJICHHOCTH.
[lonsiTe 0 OMONIOTMYECKH BaXKHBIX BEIIECTBAX: )KUpPaX, OENKaX, yriIeBoJax — U UX
poii B KHM3HM 4YeJloBeKa. MarepualbHOE€ €IWHCTBO OPraHUYECKHX U
HEOPraHWYECKUX COCTUHEHHH.

KpemHunii, ero ¢usnueckue W XUMHYECKHE CBOWCTBA, MOJIY4YCHHE W
npumeHenue. CoenuHennst KpeMuawust B mpupoje. Ooire npeacTaBaeHus: 00 OKCUe
kpemaus (IV) m xpemaneBoli kuciore. CHIIMKAThI, UX WCIIOJIb30BaHUE B OBITY, B
MIPOMBIIIJIEHHOCTU. BakHele cTpouTesbHbIE MaTepHallbl: KepaMHKa, CTEKIIO,
IeMeHT, OeToH, xene300eToH. IIpobOimembl 06€30macHOrO  MCIOJIB30BAHHS
CTPOUTENbHBIX MAaTEPUAJIOB B IOBCEHEBHOMN KU3HMU.

Xumuueckuit IKcnepumenm:

M3yueHHE 00pa3l0B HEOPTraHUYECKUX BEIIECTB, CBOMCTB COJISIHOM KUCIOTHI,
MPOBEJICHNE KAYECTBEHHBIX PEAKIMil Ha XJIOPUI-UOHBI U HAOJIOJCHUE MPU3HAKOB



UX TPOTEKaHMsI, OMBITHI, OTpaxkaromue (U3NYECKUEe U XUMUUYECKHE CBOWMCTBA
rajjoreHoB M WX COCAMHEHUM (BO3MOXKHO HCIOJIb30BAHUE BUJIEOMATEPUAIIOB),
03HAKOMJICHHE ¢ 00pa3iiaMu XJIOpHUI0B (TAIOTEHUIOB), 03HAKOMJIEHHE C 00pa3laMu
ceppl U €€ COeNMHEHUSIMH (BO3MOXKHO UCIIOJNIB30BAHUE BHUACOMATEPHUAIIOB),
HaOJII0/IeHHEe TIpoliecca 0OYTIIMBaHUsl caxapa Moj JeMCTBUEM KOHIICHTPUPOBAHHOM
CEpPHOM KHUCIIOTbhI, U3YUEHHE XUMUYECKUX CBOMCTB pa30aBIe€HHON CEpHOMN KUCIOTHI,
MPOBEJICHNE KaueCTBEHHON peakIuy Ha CyJib(paT-uoH U HaOII0ICHUE MPU3HaKa e
MPOTEKAHUs, O3HAKOMJIEHHE C (PU3MYECKUMHU CBOMCTBAMM a30Ta, gocdopa U ux
coeIMHEHUN (BO3MOXKHO UCIIOJIb30BaHUE BHUJIEOMATEPUATIOB), 00pa3iaMu a30THBIX
u (ocopHbIX yT0OpeHH, ToydeHue, COOMpaHue, pacro3HaBaHUE U H3YyUYCHHE
CBOWCTB aMMHaKa, MPOBEJICHUE KAaYECTBEHHBIX pEAKIMid HAa HOH aMMOHHUS H
dochar-uoH U U3yYeHHUE TPU3HAKOB WX MPOTEKAHUsS, B3aUMOJCHCTBUE
KOHILICHTPUPOBAHHOW a30THOM KHUCIOTHI C MeIbl0 (BO3MOXXHO HCIOJIb30BAHHE
BUJIEOMATEpPUAIOB), HW3yYCHHE MOJCICH KPUCTAIUIMYECKUX PeIIETOK anamasa,
rpaduta, QymiepeHa, O3HAKOMJIEHHE C MPOIECCOM aJcopOIMKu pacTBOPEHHBIX
BEILIECTB AKTUBUPOBAHHBIM YIJIEM M YCTPOWCTBOM MPOTUBOrasa, IOJIYYEHHE,
coOupaHue, pacrio3HaBaHWE U M3YyUYCHHE CBOWMCTB YTJICKHCIIOTO Ta3a, MPOBEJICHHE
KaueCTBEHHBIX PEaKIMii Ha KapOOHAT U CUJIMKAT-UOHBI U W3yUYCHHUE MPU3HAKOB MX
IPOTEKaHUs, O3HAKOMJIEHME C TMPOAYKIMEH CHIMKATHOM MPOMBIIUIEHHOCTH,
pelIeHrne SKCIEPUMEHTANbHBIX 3a/ad Mo TeMe «BaxHellmue HeMmeTalulbl U UX
COETMHEHUSD.

MeTausbl M UX COeIMHEHUS

OO61mast XxapakTepUCTUKAa XUMUUECKUX AJIEMEHTOB — METAJUIOB Ha OCHOBAHHHU
ux mnonoxeHus B Ilepuomuueckort cucreMe xumuueckux siemeHtoB [l .
MenpneneeBa u cTpoeHus: aToMOB. CTpoeHHe MeTalioB. MeTtainueckasi CBA3b U
METaJUIMYecKass  KPUCTAJUIMYECKAss  pelETKa.  DIEKTPOXUMHUYECKUU  psij
HaIpsDKEHUH MeTauioB. PU3nyeckre U XMMHUYECKHe CBOKCTBa MeTamioB. Oomume
CrocoObl TOoNy4deHus: MeTaioB. [loHATHE O KOPpPO3WM METAIIOB, OCHOBHBIC
CIIOCOOBI 3aITUTHI MX OT KOppo3uu. CIuIaBsl (CTallb, YyTYyH, JIOPATIOMUHUN, OPOH3a)
U UX IPUMEHEHHE B OBITY U IPOMBILIJIEHHOCTH.

[Ilesounble MeTauibl: MoJIOKeHUE B [lepruoamyeckon cucreMe XMMUYECKHUX
anemeHToB JI. 1. MenzneneeBa, CTpoeHHME MX aTOMOB, HAXOXICHHE B MPHUPOJIE.
du3nyueckue U XMMUYECKUE CBOWMCTBA (Ha mpumepe Hatpusa U Kanwus). OKCuasl u
TUAPOKCUABI HaTpusi M Kanud. [IpuMeHeHue MIeNOYHBIX METaUIOB W HUX
COEMHEHU.

[[leqoYHO3EMENBHBIE METAJUIBI MAarHMi W KaJbLUW: TIOJIOKEHUE B
[Tepunoauueckoit cucteme xumuueckux 3memMenToB 1. 1. MenaeneeBa, CTpoeHue Ux
aTOMOB, HaxoXxJjeHue B npupoje. duznueckue 1 XMMUUECKUE CBOMCTBA MarHus U



Kaybliusl. Baxueiiiue coefuHeHUs Kaiblus (OKCU, TUIPOKCU], cOu). ZKECTKOCTh
BOJIbI U CIIOCOOBI €€ YCTPaHEHHUS.

AnOMUHMI: NOJIO)KEeHUE B [lepnoanueckoi cCUCTEME XUMUYECKUX 3JIEMEHTOB
J. . MenpneneeBa, CTpoeHUE atoMa, HaxoxkaeHue B mnpupone. duszudeckue u
XUMUYECKHE CBOMCTBA altoMUHMSI. AMDOTEpHbIE CBOMCTBA OKCUJA U THUAPOKCHUIA
AJTIOMUHHSL.

Kenezo: nonoxenue B [lepuoanueckoil cucreMe XUMUYECKUX AIEMEHTOB /I,
N. MenneneeBa, CTpoeHHE aroma, HaxoxaeHue B npupone. dusuueckue u
XUMUYECKHE CBOMCTBA kene3a. OKCUabl, TuIpoKcu bl U conu xkenesa (1) u xxenesza
(IIT), ux cocra, CBOIMCTBA U MOJTyYCHHE.

Xumuueckuii IKCnepumenm:

O3HAKOMJICHHE C oO0pa3llaMu METAJIOB U CIUIaBOB, HMX (PU3MUECKUMHU
CBOMCTBaMH, M3y4YEHUE  PE3yJbTaTOB  KOPPO3UU  METALUIOB  (BO3MOXKHO
UCIIOJIb30BaHUE BHJICOMATEPHATIOB), OCOOCHHOCTECH B3aUMOJICHCTBHS OKCHIA
KaJblIUsl M HATPUS C BOAOM (BO3MOXHO HCIIOJIb30BaHHE BHUIEOMATEPUATIOB),
UCCIIeIOBAaHUE CBOMCTB >KECTKOM BObI, IpoOIlecca TOPEHUS kKeje3a B KUCIOPOJIe
(BO3MOXKHO  HCIMOJB30BAaHUE  BUJEOMATEpPUATIOB), IMPU3HAKOB  MPOTCKAHUS
KaueCTBCHHBIX PEaKIIMi Ha MOHBI: MATHUSI, KaJIbIUs, ATFOMUHMS, IIMHKA, skee3a (11)
u sxene3a (II1), menu (II), HaGmrOMEHUE W OINMHMCAHHE TPOILIECCOB OKpPAIIMBAHMUSI
IUITAaMEHW WOHAMHU HATpus, Kalusg M KalblMs (BO3MOXKHO HCIOJIb30BAHHE
BUJIEOMATEPHUAJIOB), UCCIIeI0BaHNEe aM(OTEPHBIX CBONCTB THIPOKCHIA AJTIOMUHUS U
TUAPOKCUAA LIMHKA, PEIICHHE SKCIEPUMEHTAJIbHBIX 3a/1ad 1o TeMe «BakHeilmue
METaJUIbl U UX COEAUHEHUS.

XuMHA U OKPYXKAKOIIAA Cpeaa

BemecTtBa m Marepuanbl B ITOBCEIHEBHOM XHU3HM YEJIOBEKAa. be3omacHoe
MCIIOJIb30BaHUE BEIIECTB M XMMHUYECKUX peakuuii B ObITy. IlepBas momoinb mpu
XUMHUYECKUX 0KOTaX U OTPaBICHUAX.

XHUMHUYECKOE 3arpsA3HEHUE OKpYXkallleh cpenbl (IpenenbHas TOMycTHMast
KOHIIeHTpanus Beuiects, nainee — [1/IK). Ponp xuMuu B pelieHHH 3KOJIOTHYECKUX
mpooIeMm.

Xumuueckuit IKCcnepumenm:

U3y4YeHHEe 00pa3l0oB MaTepHaioB (CTEKIIO, CIUIABBI METAJIOB, MOJUMEPHBIC
MaTepuarbl).

Mexcnpeomemmunie ceéasu

Peanuzamus MexXnpeaMeTHBIX CBSI3€M INMPH HM3YYEHHM XHUMUHA B 9 Kiacce
OCYLIECTBIISIETCS. 4epe3 HCIOJIb30BaHME KaK OOIIMX €CTeCTBEHHO-HAaYYHBIX
MOHATUM, TaK U MOHSATUM, SBIISIIOIINXCS CUCTEMHBIMU ISl OTJAEIBHBIX MPEIMETOB
€CTECTBEHHO-HAYYHOTO LIMKJIA.



OOmue ecTecTBEHHO-HAy4YHbIC TOHSATHUS: HAYYHBIN (DaKkT, TUIIOTE3a, 3aKOH,
TEOpHUs, aHalu3, CHUHTE3, KiIaccu(UKalusi, NEepUOJUYHOCTh, HAOIIOICHNUE,
OKCIEPUMEHT, MOJICINPOBAHUE, H3MEPEHUE, MOJEJb, SBJICHHUE, MapPHUKOBBIMI
3 PeKT, TEXHOIOTUsI, MAaTEPUAIIBI.

®dwusuka: MaTepusi, aTOM, JJIEKTPOH, TPOTOH, HEUTPOH, MOH, HYKJIH/I, H30TOTIHI,
PalOaKTUBHOCTD, MOJIEKYIIa, ANEKTPUIECKUI 3apsi, IPOBOJTHUKH,
MOYPOBOJHUKH, JTUDIEKTPUKH, (POTODIEMEHT, BEIIeCTBO, TeNIo, OOBEM,
arperaTHoe COCTOSIHUE BEIIEeCTBa, ra3, pacTBOpP, PaCTBOPUMOCTD, KPUCTAJUTMUECKAs
pemérka, CruiaBbl, (pU3MYECKHe BEJIMYWHBI, CAMHUIBI W3MEPEHUS, KOCMUYECKOE
POCTPAHCTBO, TUTAHETHI, 3BE361, CoIHIIE.

buonorus: ¢dotocunTe3, npixanue, Omocdepa, dKOCUCTEMa, MHUHEpATbHBIC
ya0OpeHwsI, MUKPO3JIEMEHTBI, MAaKPOAJIEMEHTBI, TUTATeIbHbIC BEIIECTBRA.

['eorpadus: atmocdepa, ruapocdepa, MUHEpaIbl, TOPHBIE TTOPO/IbI, TOJIE3HBIE
MCKOIIaeMbI€, TOTUTMBO, BOJHBIC PECYPCHI.



IINTAHUPYEMBIE PE3YJbTATHBI OCBOEHHMA ITPOI'PAMMBI 110
XUMHUHN HA YPOBHE OCHOBHOI'O OBIIEI'O OBPA3OBAHUA

JIMUHOCTHBIE PE3YJIBTATHI

JIn4HOCTHBIE pE3yJbTaThl OCBOEHUSI MPOTPaMMbl OCHOBHOTO OOIIETO
o0pa3oBaHus JOCTUTAIOTCA B XOJ€ OOy4YeHHMs] XUMUU B E€IMHCTBE y4eOHOH H
BOCMUTATEIBHON NEATENIBHOCTH B COOTBETCTBUU C TPATULIMOHHBIMUA POCCUUCKUMU
COITMOKYJIbTYPHBIMU M JTYXOBHO-HPAaBCTBEHHBIMU II€HHOCTSIMHU, MPUHATHIMH B
oOlIecTBe MpaBUJIaMU M HOpPMaMU MOBEJIEHUS M CHOCOOCTBYIOT Ipolieccam
CaMOTO3HaHUs, CAMOPA3BUTHS U COLIUATU3AIMH 00yYalOLIUXCSl.

JInuHOCTHBIE  pe3yibTaThl  OTPAXKAIOT  TOTOBHOCTH  OOydYaromuxcs
PYKOBOJICTBOBATbCSI CUCTEMOM TMO3UTUBHBIX LEHHOCTHBIX OPHUEHTAIUHA U
paclIpeHue ONbITa JESITEILHOCTH Ha €€ OCHOBE, B TOM UHCJIE B YACTHU:

1) naTpHOTHYECKOr0 BOCIIUTAHUS

IIEHHOCTHOTO OTHOIIEHUSI K OT€UYECTBEHHOMY KYJIBTYPHOMY, UCTOPUUECKOMY
U HAy4yHOMY HaCJEIWI0, TOHUMAHUS 3HAYEHUS XUMHUYECKOW HAyKHM B KU3HU
COBPEMEHHOI'0 OOIIECTBA, CIIOCOOHOCTH BIAJIETh JIOCTOBEPHOM HMH(OpMaLUEi O
NEPEAOBBIX JOCTIXKCHUAX W OTKPBITHUSX MHUPOBOM M OTEUECTBEHHOW XHMUH,
3aMHTEPECOBAHHOCTH B HAYYHBIX 3HAHUIX 00 YCTPOUCTBE MHpa U 0OIIECTBA;

2) rpaskIaHCKOr0 BOCIIUTAHUS:

NPEACTABICHUS O COLMAIbHBIX HOpPMax H NpaBUIaX MEKINYHOCTHBIX
OTHOIICHUH B KOJUIEKTUBE, KOMMYHHKATUBHON KOMIIETEHTHOCTH B OOIIECTBEHHO
M0JIE3HOM, Y4eOHOMCCIIeI0BATEILCKOM, TBOPUECKOM U IPYTUX BUAAX IE€ITEILHOCTH,
TOTOBHOCTH K Pa3HOOOpPa3HOM COBMECTHOW MAESTENBHOCTH TPHU BBITTOJIHEHUH
y4eOHBIX, TO3HABATEIbHBIX 3a/1a4, BBITIOJHEHUH XUMUYECKHUX HKCIIEPUMEHTOB,
CO371aHUM Y4EOHBIX MPOEKTOB, CTPEMJICHHSI K B3AMMOIIOHUMAHHUIO U B3aUMOTIOMOIIT!
B MpoIiecce ITON yueOHOU eI TeIbHOCTH, TOTOBHOCTH OIICHUBATH CBOE MOBENICHUE
U MOCTYNKH CBOMX TOBApHUILIEH C MO3UIMU HPABCTBEHHBIX U IPABOBBIX HOPM C
Y4ETOM OCO3HAHUSI TOCIEACTBUM ITOCTYIIKOB;

3) HeHHOCTH HAYYHOTO TIO3HAHUS:

MHPOBO33PEHUYECKUE MPEACTABICHUSI O BEIIECTBE M XMMHYECKOW PEAKIIUH,
COOTBETCTBYIOIIME COBPEMEHHOMY YPOBHIO pPAa3BUTUS HAYKW W COCTABIISIOIINE
OCHOBY JIJII TIOHUMAHUSI CYIIHOCTH HAYYHOW KapTUHBI MHUpA, MPEACTABICHUS 00
OCHOBHBIX 3aKOHOMEPHOCTSX PAa3BUTHUS MPUPOABI, B3aUMOCBA3AX YEIOBEKA C
MPUPOTHOM CPEIOM, O POJIM XMMHUH B TTO3HAHUHU 3TUX 3aKOHOMEPHOCTEW;

M03HABATEIbHbIE MOTHBBI, HAIIPABJICHHbIC HA MOJYYEHUE HOBBIX 3HAHUHU MO
XAUMHH, HEOOXOIUMBIE Jisi OOBSICHEHHS HaOI0IaeMbBIX IMPOIECCOB W SIBICHHM,
MO3HABATEIbHOM, MHPOPMAIMOHHON M YUTATEIbCKOW KYJIbTYpbl, B TOM YHCIIE
HaBBIKOB CaMOCTOSITEIbHOM pPabOThl C Yy4eOHbIMHU TEKCTaMHu, CIpPaBOYHOMN



JUTEPATypOr, JOCTYIMHBIMH TEXHUYCCKHUMH CpEACTBAMH HH()OPMAIMOHHBIX
TEXHOJIOTHM;

UHTEpEC K OOYYEHHIO M TO3HAHHIO, JII0OO3HATENBbHOCTh, TOTOBHOCTH H
CIIOCOOHOCThP K  caMOOOpa30BaHMIO, TNPOSKTHOW W  HCCIEIOBATEIBCKOMN
JEATENBHOCTH, K OCO3HAHHOMY BBIOOpPY HAIPaBICHHOCTH W YPOBHS OOydYCHUS B
JIaTbHEUIIIEM;

4) popMupoBaHUsI KYJbTYPbI 310POBbS

OCO3HAHHWE IICHHOCTH JKWU3HHM, OTBETCTBCHHOI'O OTHOIICHUS K CBOEMY
3JI0POBBIO, YCTAHOBKHM Ha 3J0POBBIM 00pa3 »XKWU3HU, OCO3HAHUE TOCICICTBUN H
HENPHUSITHE BPEAHBIX MPUBBIYCK (YIIOTPEOIICHHSI aIKOTOJIsI, HAPKOTHKOB, KYPEHUS),
HEOOXOAUMOCTH COOJIFOJICHUST TIpaBWJI 0€30MacHOCTH TMpU  OOpaAIICHUH C
XHMHYECKUMU BEIIECTBAMHU B OBITY U PEAIbHOMN KU3HU;

5) TPy/10BOro BOCIIUTAHMS:

MUHTEPEC K MPAKTHYSCKOMY M3YUYCHUIO MPOo(ECcCHii M TpyJaa Pa3IudHOro poja,
yBaOXCHHE K TPY/Ly U pe3yJIbTaTaM TPYAOBOM JACATEIHPHOCTH, B TOM YHCJIC HA OCHOBE
NPUMCHCHUS  MPEIMETHBIX 3HAHWM 10  XUMHH, OCO3HAHHBIH  BBIOOD
WHAVNBUAYATLHON TPACKTOPHH MPOJIOJDKCHHS 00pa30BaHUS ¢ yUETOM JIMIYHOCTHBIX
UHTEPECOB U CIIOCOOHOCTH K XMMHH, OOIIECTBCHHBIX HHTEPECOB M MOTPEOHOCTEH,
yCTIEIIHON MPOodeCcCHOHAIBHON NESITETbHOCTH U Pa3BUTHSI HEOOXOUMBIX YMEHHH,
TOTOBHOCTH aIalITUPOBATHLCS B MPOPECCUOHAIBHOM CPEeJIE;

6) 9KOJIOrM4eCKOro BOCIIUTAHMS:

HKOJIOTHYECKH 11eJIeCO00pa3HOe OTHOIICHUE K TPUPO/IE KaK UCTOYHHUKY JKU3HU
Ha 3emile, OCHOBE €€ CYIECTBOBAHUSA, MOHMMAHHUE IIEHHOCTH 3JI0POBOIO H
Oe3omacHoro oOpasza JKM3HHM, OTBETCTBEHHOE OTHOIICHHE K COOCTBEHHOMY
¢u3nueckoMy U TICUXMYECKOMY 3J0POBBIO, OCO3HAHME IIEHHOCTH COOJIOICHUS
paBMI 0€30MaCHOTO MOBEACHUS TP padoTe C BEIIECTBAMHU, a TAK)KE B CUTYalIUAX,
YIPOKAOIINX 3IOPOBBIO U JKU3HU JIIO/ICH;

CIIOCOOHOCTH TIPUMEHATHh 3HAHUS, IMOJIydaeMble MPU U3YYCHUH XUMUU, IS
peLIeHUs 3a/1a4, CBSI3aHHBIX C OKPYKAIOLIEH MPUPOJHOM CPENOM, I MMOBBILICHUS
YPOBHS  JKOJOTUYECKOW KYJNbTYpPhl, OCO3HaHHUS TJ00aTbHOTO  XapakTepa
HKOJIOTHYECKUX TPOOJIEM W IMyTeH UX pEHIeHUs MOCPEACTBOM METOJO0B XHMHH,
HKOJIOTUYECKOTO MBIIUICHUS, YMEHHUSI PyKOBOJCTBOBATHCS UM B MO3HABATEIHHOM,
KOMMYHHUKAaTUBHOW U COLIMAJIbHON IIPAKTHKE.

METANPEIMETHBIE PE3YJIBTATbBI

B cocraBe MerampeaMeTHBIX pPE3yNbTATOB BBIJACISIOT 3HAYMMBIC IS
dbopMupoBaHUS MUPOBO33PEHUS OOIIIEHAYYHBIC TOHATHUS (3aKOH, TEOPHS, IPUHIIHNII,
rurnore3a, (axkrt, cucTemMa, TMPOIECC, OSKCIEPUMEHT U JPYroe.), KOTOphIe
UCITOJIB3YIOTCS B €CTECTBEHHO-HAYYHBIX YYCOHBIX TpeaMeTax M TO3BOJISIIOT Ha
OCHOBE 3HAHWH M3 ATUX MPEAMETOB (POPMHUPOBATH TMPEACTABICHUE O IEIOCTHOMN



Hay4YHOW KapTUHE MUpa, U YHUBEPCAIbHbIC YU4eOHBIC eUCTBUA (ITO3HABATEIbHEIE,
KOMMYHUKATHBHBIE, DPETYJIATUBHBIE), KOTOpbIE 0OECHEeunBalOT (POPMUPOBAHUE
TOTOBHOCTH K CaMOCTOSITEIbBHOMY IUIAHMPOBAaHUIO M OCYIIECTBICHHUIO y4eOHOM
JEeSATENbHOCTH.

Ilo3naBaTe/ibHBbIE YHHBEPCAJIbHBbIE YYeOHbIE el CTBUS

ba3zoBble JiornyecKkue 1ecTBUA:

YMEHHUS UCIOIb30BaTh MPUEMBI JIOTUYECKOTO MBIIUICHUS TPU OCBOCHUU
3HAaHUMW: PacKPBIBaTh CMBICI XUMHUYECKUX MOHITHN (BBIACTSATH UX XapaKTEepHBIE
NPU3HAKH, YCTAHABIWBATH B3aMMOCBS3b C JIPYTMMH TMOHSTHSIMU), UCIOIb30BATh
MOHSTHUS JJ1s1 O0OBSICHEHHS OTJEIbHBIX (DaKTOB U SBJICHUHN, BRIOUPATh OCHOBAHUS U
KpUTEpUU ISl KiIacCU(PUKAMK XUMHUUYECKUX BEIIECTB U XMUMHUYECKHX PEaKIIHi,
yCTaHABIIMBATh TMPUUYMHHO-CIIEJCTBCHHBIC CBSI3U MEXAY OOBEKTaMU H3Y4CHUS,
CTPOUTH JIOTUUECKHUE paCCyXACHUS (MHAYKTUBHBIC, AEAYKTUBHbBIC, TI0O aHAJIOTHN),
JieaTh BEIBOBI U 3aKIIFOUCHHUS;

yMEHUE TIPUMEHSThL B TIpolleCcCe€ TIO3HAHMS TOHATHS (TIPEAMETHBIC W
MeTarnpeIMEeTHbIC), CHMBOJIMYECKHE (3HAKOBBIC) MOJICIIH, UCTIOIb3YEMbIE B XUMHH,
npeoOpa3oBbIBATh NIUPOKO MPUMEHSEMbIC B XUMHUHU MOJCIBHBIC MPEICTABICHUS —
XUMUYECKUI 3HAaK (CHUMBOJI D3JIEMEHTa), XUMH4YecKas ¢opmysia U YpaBHCHHUE
XUMHYECKOW peakiy — MPU pelIeHUH y4eOHO-TT03HABATENbHBIX 3a/1a4, C YUETOM
ATUX MOJIETBHBIX MPEJCTABICHUIN BBISBIATh U XapaKTEPU30BATH CYIIECTBEHHBIC
NPU3HAKUA U3YYaeMbIX O0OBEKTOB — XMMHUYECKUX BEIIECTB U XUMHUUYECKUX PEaAKIUH,
BBISBJIST  OOIIME  3aKOHOMEPHOCTH, MPUYUHHO-CJIEJICTBEHHBIE CBSI3M U
POTUBOPEUHS B U3y4aeMbIX MPOIECCAX U SBICHUSX.

Ba3oBnble uccienoBarejabcKkue 1eCTBHA.

YMEHHE HCIOJIb30BaTh IOCTaBJICHHBIE BOMPOCHI B KAa4eCTBE WHCTPYMEHTA
MO3HAHUS, 4 TAKXKE B KAYECTBE OCHOBBI JJI1 (POPMUPOBAHHMS TUIIOTE3HI IO IPOBEPKE
NIPAaBHJIBHOCTHU BBICKA3bIBAEMBIX CYKICHUM;

NpUOOPETeHUE ONbITa MO IUIAHUPOBAHHUIO, OPraHHW3allMd W TPOBEIACHUIO
VYCHHUYECKHX OJKCIIEPUMEHTOB, yMEHHE HabmomaTh 3a XOJAOM IIpoliecca,
CaMOCTOSITEIILHO MPOTHO3UPOBAThH €ro pe3ynabTart, GopMyIHpOoBaTh 0000IIEHU U
BBIBOJIBI 110 PE3yJibTaTaM MPOBEAEHHOTO OMBITA, UCCIEIOBAHUS, COCTABISITh OTYET
0 MpojenaHHol padorte.

Pabora ¢ unpopmaumeii:

yMEHHE BBIOWpaTh, AHAIM3UPOBATH W WHTEPIPETUPOBATH HHQPOPMAIIUIO
Pa3IUYHBIX BUJAOB U (POPM NPEACTABICHUS, MOTYy4YaeMYyI0 U3 Pa3HbIX UCTOYHUKOB
(Hay4HO-TIOMYJISIpHAS.  JIUTEpaTypa XUMHUYECKOTO COAEpP)KAaHMS, CIPAaBOYHBIC
nmocoOusi, pecypcsl WHTepHETa), KPUTUYECKH OIICHUBATH NPOTUBOPEUYHUBYIO H
HEJIOCTOBEPHYIO HH(OpMAIIHIO;



YMEHHE NPUMEHSITh PA3JIMYHBIE METOJbI M 3alpOChl NMPU MOUCKE U OTOOpE
uH(pOpMAIMM W COOTBETCTBYIOLIMX JAHHBIX, HEOOXOAMMBIX JUIsl BBIOJHEHUS
y4eOHBIX U MO3HABATEIbHBIX 3a7a4 ONPEIEAEHHOrO TUIA, TPUOOPETEHHUE ONbITA B
00JaCTH  MCHOJB30BAHMUS ~ MH(POPMALMOHHO-KOMMYHUKATUBHBIX  TEXHOJOTHUH,
OBJIaJIEHUE KYJIbTYpOil aKTUBHOI'O MCIOJIb30BAHMS PA3IIMYHBIX IOMCKOBBIX CUCTEM,
CaMOCTOSITEJILHO BHIOMPATh ONTUMANIbHYIO (POpMY IpeacTaBlieHus HHDOpMauu U
WUIIOCTPUPOBATh pEIIAEMble 3aJayd HECJIOKHBIMU CXEMaMH, JHharpaMMmamu,
OpyruMH opMaMu rpauKu U UX KOMOMHAIUSMU;

yMEHHE HCHOJb30BaTh M AaHAJIM3UPOBATh B Mpouecce ydyeOHOM W
UCCJIeI0BATENbCKON JIESTENBHOCTH MH(DOPMALMIO O BIMSHUM MPOMBIILIEHHOCTH,
CEJIbCKOTO XO34MCTBAa M TPAHCIOPTAa HA COCTOSHUE OKPY’KAIOIIEH MPUPOIHOM
Cpellbl.

KomMmyHuKkaTHBHBIE YHUBepcaibHbIe yUeOHbIe 1eficTBUS:

YMEHHUS 3a7]aBaTh BOMPOCHI (B X0/€ uajora u (WiK) JUCKYCCUH) MO CYIIECTBY
oOcyxaeMoi TeMbl, (OpMYyIUpPOBaTH CBOM MPEIOKEHUS OTHOCHUTEIHHO
BBITMIOJTHEHUS MTPEIJIOKEHHOMN 3a/1a4u;

YMEHHUS  TMPEJCTaBIsATh  MOJYyYEHHbIE  pe3yjbTaThl  O3HABATEIHHOM
JESTENbHOCTH B YCTHBIX U MHCBbMEHHBIX TEKCTaX; JeNaTh MPe3eHTAIUIO
PE3YJIbTATOB BBHIMOJHEHUS XMMUYECKOTO JKCIEepUMeHTa (1abopaTOPHOTO OIBITA,
1abopaToOpHOM pabOTHI MO UCCIEAOBAHUIO CBOMCTB BEIIECTB, YUEOHOTO MIPOEKTA);

yMEHHUS y4eOHOTrO COTPYIHHMYECTBA CO CBEPCTHUKAMH B COBMECTHOM
NO3HABATEJIbHO W HCCIENOBATEIbCKONM  JEATEIbHOCTH IpPU  PEUICHUH
BO3HUKAIONIMX MPOOJieM HAa OCHOBE Y4€Ta OOLIMX HMHTEPECOB M COIJIACOBAHMS
no3uiui (00CYXJIeHHs, OOMEH MHEHHUSMH, «MO3TOBBIEC IITYPMBbI», KOOPIWHAIIUS
COBMECTHBIX JICHCTBHUI, OINpEAEICHUE KPUTEPHEB IO OIEHKE KayecTBa
BBITIOJTHEHHOM pabOoTHI U IpyTHE).

PeryisiTuBHbIC YHUBepCAJIbHbIE yYeOHbIE 1eHCTBHS:

YMEHHE CaMOCTOSITEIBHO OIpPEAENATh LENH JEATEIbHOCTH, IUIAHUPOBATh,
OCYILIECTBIISATh, KOHTPOJIUPOBATh U NPU HEOOXOIUMOCTH KOPPEKTUPOBATH CBOIO
JeSITENBHOCTD, BEIOMpATh Hanboee »(HeKTUBHBIE CIOCOOBI PEeIIeHNs] YIEOHBIX U
MIO3HABATEIBHBIX 3a/a4, CaMOCTOATEIBHO COCTaBIIATh WM KOPPEKTUPOBATH
MPEIJIOKEHHBIA QITOPUTM JCUCTBUA NPU BBINOJHEHUH 3aJaHUM C Y4YETOM
MOJTyYeHUs] HOBBIX 3HAHUN 00 M3y4yaeMbIX OOBEKTaX — BEIIECTBAX M PEAKIMSX,
OLICHMBAaTh COOTBETCTBUE IOJIYYEHHOIO pE3yJibTaTa 3asBJICHHON LEIH, YMEHHE
MCII0JIB30BaTh U aHAIIM3UPOBATH KOHTEKCTHI, IPEJIAraéMble B YCIOBUH 3aJaHU.

HNPEAMETHBIE PE3YJIBTATDHI

B cocraBe mpeAMETHBIX PpE3YJbTATOB [0 OCBOCHHUI 00s3aTEIbHOTO
COJIepKaHMsl, YCTAaHOBJICHHOTO JaHHON (eaepanibHOM paboueil mnporpamMmon,
BBIICJIAIOT: OCBOCHHBIE OOYYalOIIMMHUCA HAy4YHbIE 3HAHUSA, YMEHUS M CIOCOOBI



nedcTBUM, creuuduyueckue I OpeIMeTHOM oOiacTh  «XUMHS», BHJIbI
NEATeIbHOCTH 10  TOJIYYEHHWIO HOBOTO  3HAHHUS, €ro  HWHTepIpeTaluu,
peoOpa3oBaHUIO U MPUMEHECHUIO B PA3JIMYHBIX YUEOHBIX U HOBBIX CUTYaIUSX.

K koHiry oOyuenus B 8 ki1acce npeMeTHbIE pe3yJbTaThl HA 0230BOM ypOBHE

JOJDKHBI OTpaXkaTh COPMUPOBAHHOCTh Y OOYJAIOIMIMNXCSI YMEHUM:

e PACKpPBIBaTh CMBICII OCHOBHBIX XHMHUYECKHX TOHSTHN: aTOM, MOJIEKYIa,
XUMUYECKUI DJIEMEHT, MPOCTOE BEIIECTBO, CJIOXKHOE BEIIECTBO, CMECH
(oHOpPOIHASE M HEOJIHOPO/IHAS ), BAJICHTHOCTh, OTHOCUTEJIbHASI aTOMHAs U
MOJICKYJISIpHAasE Macca, KOJWYECTBO BEIIECTBa, MOJb, MOJISIpHAas Macca,
MaccoBasi JIOJIsl XUMUYECKOT0 AJIEMEHTa B COCIMHEHUU, MOJISIPHBIN 00bEM,
OKCHUJI, KHCJIOTA, OCHOBaHHUE, COJIb, DJIEKTPOOTPHUIATEIBHOCTh, CTEIECHBb
OKHCJICHUSI, XMMHYECKasi peakius, KiacCUuPUKaius peakiuil: peakiuu
COCMHEHUS, pEeaKIuu pasJIoKEHUs, pEeaKIUu 3aMelIeHUs, pPeaKIuu
oOMeHa, HK30- ¥ SHJOTEPMUUYECKUE PEaKIIMH, TEIUIOBOM 3P (HEKT peakiuu,
SIPO aToMa, SJICKTPOHHBIN CJIOM aTOMa, aTOMHAasi OpOUTalb, PaJNyC aToMa,
XUMUYECKasi CBsI3b, MOJIAPHAsI U HETMOJspHAs KOBaJE€HTHAsI CBS3b, MOHHAS
CBSI3b, HWOH, KAaTHOH, AaHWOH, pPAaCcTBOpP, MaccoBasi JOJs BeEIIeCTBa
(poIeHTHAsI KOHIICHTPAIIHs) B PACTBOPE;

e WUIIOCTPUPOBATH B3aUMOCBS3b OCHOBHBIX XWMHUYECKUX TMOHATHH H
OPUMEHATH 3TH HOHITUS MIPU ONMCAHUH BEUIECTB U UX NIPEBPALICHUN;

e KCIIOJIb30BaTh XUMHUYECKYIO CHMBOJIUKY JUISI COCTaBlIeHUS (OpMyI
BEILECTB M YPABHEHUN XUMUYECKUX PEAKIINIA;

e ONpENENSATh BAJICHTHOCTh aTOMOB 3JIEMEHTOB B OMHAPHBIX COCTUHEHUSX,
CTeNeHb  OKUCJEHHUS  DJEMEHTOB B  OWHAapHBIX  COCAMHECHHSX,
NPUHAJIEKHOCTh BELIECTB K ONPEACIEHHOMY KJIAacCy COEIMHEHUN 10
dbopMynaMm, BHI XUMHYECKOW CBs3U (KOBaJICHTHass ¥ HOHHAas) B
HEOPraHUYECKUX COCTMHEHUSX;

e packpeiBaTh cMbica llepmommueckoro 3akona J[. WM. MeHnneneesa:
JEMOHCTPUPOBATh IMOHMMAaHUE NEPUOJMYECKON 3aBUCHUMOCTH CBOWCTB
XUMHUYECKUX 3JIEMEHTOB OT UX mojoxkeHus:i B [lepuogmueckoil cucteme,
3aKOHOB COXpPAHEHHSI MacChl BEIIECTB, IOCTOSIHCTBA COCTaBa, aTOMHO-
MOJIEKYJISIPHOTO YY€HHsI, 3aKOHa ABOTaIpo;

e ONHUCHIBATH M XapakTepu3oBaTh Tabmmunyto Qopmy Ilepuogmyeckoit
CUCTEMbl XUMHUUYECKUX DJIEMEHTOB: pa3jiuyaTh [OHATHUS «TJaBHAs
noarpymnmna (A-rpynma)» u «mobouynas noarpynma (b-rpymnma)», Mansie u
OOMNbIIME TEPHOJBI, COOTHOCHTH OOO3HAYCHUS, KOTOPHIE HMEIOTCS B
tabmune «llepmoguyeckass cucrema xXuMmueckux odiemenrtoB [l W.
MenpneneeBay C UHCIOBBIMH XapaKTEPUCTUKAMU CTPOCHHUSI aTOMOB



XUMHYECKUX EMEHTOB (COCTAB U 3aps/ Apa, 00IIEe YUCIO AIEKTPOHOB U
pacnpesiesieHUue UX MO 3JIEKTPOHHBIM CIIOSIM);

KJIaCCU(UIIMPOBATh XUMUYECKHE DJIEMEHTHI, HEOPraHUYECKUE BEILECTBA,
XUMHYECKUE peaKuuu (MO YUCIY M COCTaBY Y4YacTBYIOIIMX B pEakUUU
BELIECTB, MO TEIIOBOMY 3P (DEKTY);

XapaKTepu3oBaTh (OMHUCHIBATH) OOIIME XUMHUYECKHE CBOMCTBA BEIIECTB
Pa3JIMYHBIX KJIACCOB, MOATBEPKIAAsl OMUCAHUE IPUMEPAMU MOJIEKYIISIPHBIX
YPAaBHEHUN COOTBETCTBYIOIUX XUMUYECKUX PEAKIUN;

IIPOTHO3UPOBATH CBOMCTBA BEIIECTB B 3aBUCUMOCTH OT UX KAYECTBEHHOTO
COCTaBa, BO3MOXHOCTH IPOTEKAHUS XHWMHUYECKUX IPEBPALCHUA B
Pa3JINYHBIX YCIOBUAX;

BBIYHCIISITE OTHOCUTENIBHYIO MOJIEKYJISIPHYIO U MOJISIPHYIO MAaCChl BELIECTB,
MacCOBYIO JIOJIF0 XMMHMUYECKOrO 3JIEMEHTa N0 (OpMylie COEIUHEHUS,
MacCOBYIO JIOJIIO BEIIECTBA B pACTBOPE, MPOBOJINUTH PACUETHI IO YPABHEHUIO
XUMUYECKOU peaKuu;

IPUMEHATh OCHOBHBIE ONEPALlMH MBICIUTEIBHOMN AEATEIbHOCTH — aHAIU3 U
CUHTE3, CpaBHEHHUE, O0000IIeHHe, CHCTeMaTU3aluio, KiIacCuPUKaLUIO,
BBISIBIICHUE NPUYMHHO-CJIEICTBEHHBIX CBA3E€U — MJI1 M3Yy4YEHUS CBOWCTB
BEIIECTB W XHMHYECKUX pEaAKUUW, ECTECTBEHHO-HAyYHbIE METO/bI
MO3HAHUSI — HAONIOIEHHe, M3MEpEHUe, MOCIUPOBAHUE, SKCIEPUMEHT
(peanbHBIN U MBICJICHHBIN);

CJIeI0BaTh MPpaBUJIaM MOJIb30BAHUA XUMHYECKON TOCYA0M 1 1a00paTOpHBIM
o0opyaoBaHMEM, a Tak)Ke IMpaBuWiIaM oOOpalleHus C BEIIeCTBAaMU B
COOTBETCTBHM C MHCTPYKUMSIMH TIO BBINOJIHEHUIO J1abOpaTOPHBIX
XUMHYECKUX OTBITOB IO MOTYUYEHUIO U COOMPAHUIO ra3000pa3HBIX BEIECTB
(BolOpOZla M KHCIIOPOJA), MPUTOTOBIEHUIO PACTBOPOB C OMpPEAEIEHHOMN
MacCOBOW J0JIEM PacTBOPEHHOTO BEIIECTBA, IUIAHUPOBATH U MPOBOAUTH
XUMHUYECKUE DKCIIEPUMEHTHI IO PACIIO3HABAHUIO PACTBOPOB ILEIOYEH U
KUCJIOT ¢ MOMOIIIbI0 MHJIUKATOPOB (JaKMYC, (peHon(Tanent, METHIOPaHK

U Apyrue).

K xonmy o0yuenus B 9 kiacce mpeIMeTHBIE PE3yIbTaThl HA 0a30BOM YPOBHE
JIOJKHBI OTPaXKaTh CHOPMUPOBAHHOCT Y OOYUAIOIIUXCS YMEHUM:

PacKpbIBaTh CMBICH OCHOBHBIX XUMHUYECKUX MOHSITHI: XUMUUYECKUU
AJIEMEHT, aTOM, MOJIEKYyJa, WOH, KaTHOH, aHHOH, IPOCTOE BEUIECTBO,
CJIOKHOE€ BEIIECTBO, BaJE€HTHOCTb, B3JEKTPOOTPUIATEIBHOCTb, CTENEHb
OKHUCJICHHSI, XUMHYECKasi PeaKIlusi, XUMHUYECKasi CBS3b, TEIUIOBON A(DdeKT
peakiuu, MOJb, MOJISIpHBIA  O0BEM,  pacTBOp,  BIEKTPOJIUTHI,
HE3JIEKTPOJIUTHI, AJIEKTPOJIUTHYECKAS JUCCOLMALNS, PEaKIUU HOHHOTO
oOMeHa, KaTaJiu3aTop, XWMHYECKOE paBHOBECHE, OOpaTUMble U



HEOOpaTUMBbIE pEaKIUU, OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIE pEaKIIUU,
OKHCJIUTENb, BOCCTAHOBUTEIIb, OKUCJIEHUE U BOCCTAHOBIICHUE, aJUIOTPOIIHS,
aM(OTepHOCTD, XUMUYECKas CBSI3b (koBaJIEHTHAS, VMOHHAas,
METAJTUYECKAsT ), KpUCTAIUTMYECKAs PEIIETKA, KOPPO3Hs METAIIIIOB, CILJIABHI,
CKOPOCTh XMMHUYECKOM peakIuu, MpeAebHO JOMYyCTUMAasl KOHIEHTpAILUs
ITJIK BemiecTBa;

WUTIOCTPUPOBATh B3aMMOCBS3b OCHOBHBIX XMMHYECKUX TOHITUH U
IPUMEHSATH 3TH MOHITHUS NPU ONMUCAHUU BEIIECTB U UX MIPEBPaICHUI;
UCIIOJIB30BaTh XUMUYECKYI) CHUMBOJHUKY JUISI COCTaBJICHUS (POpMyT
BEIIIECTB M YPABHCHUN XUMUYECKUX PEAKIIUIA;

OTIPENICNIATh BAJICHTHOCTh U CTENIEHb OKUCJIEHUS XUMHYECKUX JIEMEHTOB B
COCMHEHUAX PA3JIMYHOTO COCTaBa, NPUHAJICKHOCTh BEIIECTB K
OTpENIeIEHHOMY KJIAcCy COCIMHEHUH 1o (opMynam, BUJ XUMHUYECKOUH
cBs3U (KOBAJICHTHAs, WOHHAs, METAJUIMYECKasi) B HEOPTraHMYECKHUX
COCIMHEHUAX, 3aps]l MOHA MO0 XUMHUYECKOU (hopmylie, XapakTep Cpelbl B
BOJHBIX PACTBOpPAX HEOPTraHUYECKUX COCIUHEHHUH, TUI KPUCTAIUIMUECKOMN
PEMETKN KOHKPETHOT'O BEIECTBA;

packpbiBaTh cmbich [lepuomnueckoro 3akona J[. U. MenneneeBa u
JEMOHCTPUPOBATh €ro IOHUMAaHHE: ONHUCHIBATH U XapaKTEepU30BaTh
Tabinunyto dopmy Ilepromnyeckoit CUCTEMBI XUMUYECKUX SJIEMEHTOB:
paznuyaTh TOHSATUS «rJaBHasg mnoarpymnna (A-Tpynmna)» U «mnobodyHas
noarpynmna (b-rpynma)», Maneie U OoOJIbIIME TEPHOJBI, COOTHOCHUTH
0003HauYeHus1, KOTOPbIE UMEIOTCS B IEPUOIMUECKON TaOIUIIE, C YUCTOBBIMHU
XapaKTEPUCTUKAMU CTPOCHHUSI aTOMOB XMMHMUYECKUX 3JIEMEHTOB (COCTaB U
3apsAn  sapa, oOIIee 4YUCIO DJIEKTPOHOB M paclpelesieHue HX T0
ANIEKTPOHHBIM CII0sIM), OOBACHATH OOIIME 3aKOHOMEPHOCTH B M3MEHEHUU
CBOMCTB 3JIEMEHTOB M HMX COEIMHEHUH B Mpeaeiax MajblX NEPUOJOB U
[JIABHBIX MOATPYIII ¢ YYETOM CTPOEHHUS UX AaTOMOB;

KJIaCCU(UIIUPOBATH XUMUYECKUE DJIEMEHTHI, HEOPTraHUYECKUE BEIECTBA,
XUMUYECKHE peakluuu (M0 YUCIy M COCTaBYy Yy4YacTBYIOUIMX B PEAKIUU
BEIIECTB, MO TETUIOBOMY 3(PeKTy, M0 M3MEHEHHUIO CTETICHEeW OKUCICHUS
XUMHUYECKHUX DJIEMEHTOB);

XapaKTepru30BaTh (OMUCHIBATH) OOIME W CHEMUPUUECKUEC XUMUYCCKUE
CBOMCTBa MPOCTBIX M CJOXHBIX BELIECTB, MOJATBEPKIas OIMNHCAHUE
OpuMEpaMy MOJIEKYJISIPHBIX U HOHHBIX YPaBHEHUH COOTBETCTBYIOLIUX
XUMHUYECKUX PEaKIU;

COCTaBJSITb YPaBHEHUS AJEKTPOJMTHYECKOW JHUCCOLUMALMU  KHUCIHOT,
LIEJIOYEN U COJIEH, MOJIHBIE U COKPALIEHHBIE YPABHEHUS PEAKIIMIA MOHHOTO



oOMEeHa, YpaBHEHHS pPEaKIuil, MOATBEPKAAIINX CYIIECTBOBAHUE
TeHETUYECKON CBS3M MEXK/Yy BEIIECTBAMH Pa3IMUHBIX KIACCOB;
pPacKphIBaTh CYIIHOCTh OKHCIUTEIBHO-BOCCTAHOBUTEIBHBIX  PEaKIIHiA
MOCPEACTBOM COCTaBIEHUS SJIEKTPOHHOTO OajaHca STUX PEaKIIHii;
IPOTHO3WPOBATh CBOMCTBA BEIIECTB B 3aBUCUMOCTH OT WX CTPOCHUS,
BO3MOXHOCTH TIPOTEKAHHS XUMHUYCCKUX TMPEBPAIICHUH B Pa3IHMYHBIX
YCTIOBHSIX;

BBIYUCIIATh OTHOCUTENBHYIO MOJIEKYJIIPHYIO 1 MOJISIPHYIO MacChl BEIIECTB,
MacCOBYIO [OJIF0 XHMHYECKOr0 3JeMeHTa TOo (opMmyine COeqMHECHHUS,
MaCCOBYIO JIOJIIO BEIIECTBA B PACTBOPE, MPOBOIUTH PACUETHI IO YPABHEHHIO
XUMHAYECKON peaKinu;

COOJTIOIaTh TIPaBHJIA TIOJIH30BAHMS XUMUYECKOU MOCYAO0N U IaOOpaTOPHBIM
o0opyloBaHMEM, a TakXKe TpaBuUia OOpamieHUs C BEIIeCTBAMHU B
COOTBETCTBHH C HWHCTPYKIUSMH TIO BBITIOJHEHUIO JIaOOpATOPHBIX
XUMHAYECKUX OTTBITOB IO TIOTYYSHHUIO U COOMPAHUIO Ta3000pa3HbIX BEIIECTB
(aMMMaKa M yriaeKucsoro rasa);

IPOBOJIUTH PEAKIINH, TOATBEPKTAIONINE KAYSCTBEHHBIN COCTAaB Pa3IMUHBIX
BEIIECTB: PACIO3HABATh OMNBITHBIM MYTEM XJIOPUI-, OPOMHUI-, HOAHI-,
kapOoHat-, docdar-, cunmkar-, cynbhar-, THUIAPOKCHUJ-UOHBI, KATHOHBI
aMMOHHUSI U HMOHBI M3YYEHHBIX METAJIOB, MPUCYTCTBYIOIIME B BOJHBIX
pacTBOpax HEOPraHMYECKUX BEIIECTB;

IPUMEHSTH OCHOBHBIE OIE€paIlii MBICTUTEIBHON JEATENHHOCTU — aHAIU3 U
CUHTE3, CpaBHEHHE, 0000IIEHNE, CHCTEMATU3AIINIO, BRISIBICHUE PUYMHHO-
CJICICTBEHHBIX CBA3€H — JJIi M3yYEHUs] CBOWCTB BEIIECTB U XMMHUYECKHUX
peakiuii, eCTeCTBEHHO-Hay4YHbI€ METOJIbl TO3HAHHS — HaOI0aeHuE,
U3MEepeHne, MOJICIMPOBAHKE, SKCTIEPUMEHT (PEaJIbHbIN U MBICTICHHBIN ).



TEMATHUYECKOE IINTAHUPOBAHHUE

8 KUIACC
Ne KosmmmuecTBo yacos DJIeKTPOHHbIE
n | HaummeHoBaHue pa3iesoB (undpossbie)
KoHTpoJubsH IIpakTHyeck
/ U TeM MPOrpaMmabl Bcero o0pa3oBare/ibHbIE
ble padoThl He padoThl
n pecypchl
Paszgea 1. IlepBoHavasibHble XUMHYECKHE MIOHSATUSA
Xumusi — BaxkHast 00J1acTh
bu6mmoreka [IOK
1. €CTECTBO3HAHMS U
N 5 2 https://m.edsoo.ru/7f418
1 MIPAaKTHYECKOU 37¢
NEATEIILHOCTH YeJI0BEKA T
bu6mmoreka [IOK
1. BemecTtBa 1 xumnyeckue
5 KL 15 1 https://m.edsoo.ru/7f418
peaki 37¢
Hroro mo pazgeny 20

Pa3znen 2. BaxHelinue npeacTraBuTe/ M HEOPraHUYeCKUX BellecTB

2. Bo3sayx. Kucnopon. BubmaoTera LIOK
6 https://m.edsoo.ru/7f418
1 [Tousarue 00 okcumax
37c
2. Bonopoa.llonsitue o bubmiorexa LIOK
8 1 https://m.edso00.ru/7f418
2 KHCJIOTaX U COJISIX
37c
2. Bopa. PactBopsl. [lonsitue Bubmiorexa LIOK
5 1 1 https://m.edso00.ru/7f418
3 00 OCHOBaHMAX 37¢



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

5 OCHOBHBIE KJIaCcChI bubnuoreka [{OK
4' HEOPraHMYEeCKHX 11 https://m.edsoo.ru/7f418
COeqUHEHUN 37¢c
Wroro mo pazueny 30

Paznean 3. Ilepuoanyeckuii 3akon u Ilepuoguyeckasi cucrema xumnueckux 3j1eMeHToB . . MengesieeBa.
CtpoeHue aToMoB. XumMuveckas ¢Bsizb. OKHCJINTEIbHO-BOCCTAHOBUTEIbHbIE PEAKIHU

[Tepuonnueckuii 3aKOH U
3 [Iepnoanueckas cucrema bubmuoreka [JOK
1' XUMHUYECKHX dJIeMeHTOB JI. 7 https://m.edsoo.ru/7f418
N. Mengeneea. CtpoeHue 37c
aToma
XuMUYecKas CBSI3b.
bu6mmoreka [IOK
3. OKHCIUTETHHO-
8 https://m.edsoo.ru/7f418
2 BOCCTaHOBUTEILHBIE 37¢
peakiuu
bu6moreka [IOK
Hroro no pazgeny 15 https://m.edsoo.ru/7f418
37c
bubnuorexa [JOK
PesepBHOE Bpemst 3 https://m.edso00.ru/7f418
37¢
OBLIEE KOJIMYECTBO 68
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https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c

9 KUIIACC

VIIA-rpynmnsl. ["anorenst

Ne KosmuecTBo yacos DJIeKTPOHHbIE
n | HaumeHoBaHue pa3aesoB (uudposbie)
KoHTpoJubsH IIpakTH4yeck
/ | W TeM mporpamMmbI Bcero o0pa3oBaTe/ibHbIE
ble padoThl He padoThl
n pecypcsbl
Paspnen 1. BemecTBo 1 XUMHYeCKHE peaKIUA
1 [ToBTOpEeHue u yriuyonenue bubnuotexa [JOK
1' 3HAHWI OCHOBHBIX Pa3/IeioB 5 1 https://m.edsoo.ru/7f41a
Kypca 8 Kiacca 636
bu6mmoreka [IOK
1. OCHOBHBIE 3aKOHOMEPHOCTH
N 4 https://m.edsoo.ru/7f4la
2 XUMHUYECKUX peaklui
636
1 DNEeKTPOTUTHICCKAS bubnuoreka [JOK
3' IUCCOLNALINA. XUMHUYECKHE 8 1 1 https://m.edsoo.ru/7f41a
peaKkuu B pacTBOpax 636
Hroro no pazgeny 17
Paznen 2. HemeTa/JILI M X COeANHEHHUS
5 OO6mras xapakTepucTuKa bubmuorexa [JOK
' XUMHUYECKUX HJIEMEHTOB 4 1 https://m.edsoo.ru/7f41a

636



https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636

OO1ast xapakTepuCcTUKa

) bubmunorexa LIOK
. XUMHYECKUX DJIIEMEHTOB
} 6 https://m.edsoo.ru/7f41a
2 VIA-rpynnet. Cepa u eé 636
COCIUHEHMS =
OO01as XxapakTeprucTUKa
9 bu6mmoreka [IOK
' XUMITHECKHIX SIIEMEHTOB 7 https://m.edsoo.ru/7f41a
3 VA-rpymmel. Azot, pochop 636 T '
U UX COCIUHECHUSI T
OO01as XxapakTepucTuKa
2 bu6mmoreka [IOK
. XUMHYECKHX DJIICMEHTOB
8 https://m.edsoo.ru/7f41a
4 IVA-rpynmel. Yraepona u 636
KpPEMHUM U UX COCTUHEHUS -
Hroro no pazgeny 25
Pa3znen 3. Meraiibl M X cOeANHEHHUS
3 bu6moreka [IOK
1' OO01111€e cBOIiCTBa METAJLJIOB 4 https://m.edsoo.ru/7f41a
636
. bubnuorexa [JOK
3. Baxkuelinme MeTauIbl U UX
16 https://m.edsoo.ru/7f41a
2 COCIUHCHMS
636
Hroro no paszneny 20

Pa3nen 4. Xumus u oKkpyxanmas cpeaa



https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636

bubmuorexa IJOK

4, B
CUHIECTRA I MATCPUAIEL B 3 https://m.edsoo.ru/7f41a
1 ’KM3HHU YeJI0BEKa
636
Wroro mo pazueny 3
bubmnoreka LIOK
PesepBHOE Bpems 3 https://m.edsoo.ru/7f41a
636
OBIIEE KOJIMYECTBO 68
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https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636

IHOYPOYHOE IIVIAHUPOBAHHUE

8 KUIACC
Koun4yecTBo yacos
Ne Hara
Konrpoas | IlpakTuHye Aara
n/ Tema ypoka U3ydeHus
Bceero Hble cKHe H3y1CHHS
n JIaH
padoThI padoThI daxr
1 [Mpenmer xumuu. Poib XuMuu B J)KU3HU YelloBeKa. Tena 1 BenjecTa 1 04.09.2024
2 [TonsaTre 0 MeTO1aX MO3HAHUS B XUMUHU 1 05.09.2024
3 Hpa.IanquKaﬂ pabota Ne 1 «IIpaBuisia paboThI B TaOOpaTOPHH U 1 11.09.2024
puEMBI 0OpaIeHus C Ta0OPaTOPHBIM 000PYIOBAHUEM)
4 Yucteie BemecTBa 1 cMecH. CriocoObl pa3/iesieHus: cMece 1 12.09.2024
5 [IpakTuueckas pa60Tva Ne 2 «Pa3nenenue cmeceii (Ha mpumepe 1 18.09.2024
OYHCTKU MOBAPEHHOU COJIH)»
6 CTapTOBaH AWArHOCTHUKa 1 19.09.2024




ATOMBI U MOJICKYJIbI

7 25.09.2024
XUMHUYECKHUE JIEMEHTBI. 3HaKU (CUMBOJIbI) XUMHUYECKHX AJIEMEHTOB
8 [IpocThie U cI0XHBIC BENIECTBA 26.09.2024
9 ATOMHO-MOJICKYJIIPHOE YUICHUE 02.10.2024
3aKOH NOCTOSIHCTBA COCTaBa BeIIeCTB. XUMHUYeCKas (hopmyIa.
10 » dopmy. 03.10.2024
BaneHTHOCTh aTOMOB XHMHUYECKUX JIEMEHTOB
OTtHOCUTEeNbHAS aTOMHAasi Macca. OTHOCUTETIbHASI MOJICKYISIpHAS
11 yp 09.10.2024
Macca
12 MaccoBas qoJisi XUMAYECKOTO dJIEMEHTA B COSIUHEHUN 10.10.2024
13 KomnuecTBo BemiecTa. Mok, MosisipHas Macca 16.10.2024
14 duszndecKkrue 1 XUMMUYSCKHE SIBJICHUS. XUMUYECKast PEaKIIHs 17.10.2024
15 [Ipu3Haky 1 ycia0BUs NPOTEKAHUSI XUMUYECKUX PEaKIIMN 23.10.2024
16 3aKOH COXpPAaHEHHs MACChI BEIECTB. XMMHUECKNAE YPABHEHUS 24.10.2024




Brrunciaenus KOJIMYCCTBA, MACChI BCUICCTBA 10 YPABHCHUAM

17 y 06.11.2024
XUMUYECKUX PEAKIUN

18 Krnaccudukarus XUMHUECKUX peakuuil (COCTUHEHHS, Pa3TIOKEHUS, 07.11.2024
3aMelleHus, ooMeHa)

19 M. B. JlomonocoB — ytiéHLIﬁ-aHuHKnonenHCT. O0o00111eH1E U 13.11.2024
CUCTEMATH3AIUS 3HAHUI

20 KonTponsnas pabora Nel no teme «BemiecTBa 1 XuMuueckue 14.11.2024
peaKIum

21 Bo3nyx — cMech razos. CoctaB Bo3ayxa. Kucinopoa — 35eMeHT u 90.11.2024
npocroe BemecTBo. O30H

99 dusndecKkue 1 XMMUYECKHE CBOMCTBA KHCIIOPOa (peakiiuu 91.11.2024
okucnenus, ropenue). [lonstre 06 okcumgax

93 CriocoOslI mostydeHus: KUcIopoaa B 1abopatopuu u 97 11.2024

IIPOMBINIJICHHOCTH. HpI/IMCHeHI/Ie KHCJIIOpOaa




TerutoBoit 3(h(heKT XUMUIECKON PEaAKIINH, TOHATHE O

24 TEPMOXHUMHUYECKOM YPaBHEHHUH, 3K30- U IHIOTEPMUUYECKUX 28.11.2024
peaKIusx

o5 Tonnuso (He(dTh, Yroiab U MeTaH). 3arps3HeHNe BO3/yXa, CIIOCOOBI 04.12.2024
€ro TPEIOTBPAIICHHUS

26 [TpakTuueckast pabota Ne 3 nouTeMe «[Tomyuenue u cobnpanue 05.12.2024
KHCIIOPO/1a, U3yYEHUE €T0 CBOMCTB)»

27 Bonopon — snemeHT 1 mpocToe BemecTBo. HaxoxaeHue B mpupoae 11.12.2024

28 du3nyYecKre U XMMUYECKUE CBOMCTBA Bogopoaa. [Ipumenenne 12.12.2024
BOJIOpOJIa

29 [TonsaTHE O KHCITIOTaX U COJISIX 18.12.2024

30 CriocoOsl motyueHust BOAOPOa B 1abopaTopuu 19.12.2024

31 [Ipaktuueckas pabora Ne 4 o teme «llomyuenue u cobupanue 95.12.2024

BOJIOPOJIa, U3YUYEHUE E€r0 CBOMCTBY




32 MoutsipHbiii 00BEM Ta30B. 3aKOH ABOTAIPO 26.12.2024
Brrunciienus 00b€Ma, KOJIMYECTBA BEIIECTBA ra3a II0 €ro

33 . 09.01.2025
M3BECTHOMY KOJIMYECTBY BEIIECTBA UM 00BEMY
Brruncienust 005EMOB Ta30B [0 YPABHEHUIO PEAKIIMU HA OCHOBE

34 ’ no yP peait 15.01.2025
3aKOHA 00BEMHBIX OTHOIICHUM Ta30B

35 dusnyeckre 1 XUMHUYECKHAE CBOICTBA BOIBI 16.01.2025

36 CocraB ocHoBanuil. [TonsTHe 06 MHAUKATOpaX 22.01.2025
Boga xak pactsopureinb. HachleHHbIE 1 HEHACBIILIEHHBIE

37 A8 RAK PACTEOP B B 23.01.2025
pacTBopbl. MaccoBas JIoJis BEIIECTBa B pacTBOpE
IIpaxktyeckas padora Ne 5 o Teme «IIpUroToBieHrEe pacTBOPOB C

38 pATIHEerar P Sl PY pactEop 29.01.2025
onpeaeIEHHON MacCOBOM JI0JICH pacCTBOPEHHOIO BEIICCTBAY

39 KonTtponsnas padora Ne2 no teme «Kucnopoa. Bomopoa. Boga» 30.01.2025




40 Oxcunpl: cocTas, KiIaccupHUKaIHs, HOMEHKIATypa 05.02.2025

41 [Tomy4yeHne 1 XUMHYECKHE CBOMCTBA KUCIOTHBIX, OCHOBHBIX U 06.02.2025
aM(pOTEPHBIX OKCHJIOB

42 OcHoBaHusI: cocTaB, Ki1accudukanys, HOMEHKIATypa 12.02.2025

43 [Tony4yeHnue u XUMHUYECKHE CBOMCTBA OCHOBAHUH 13.02.2025

44 Kucnotsl: cocraB, kinaccuduxaiys, HOMEHKIATypa 19.02.2025

45 [TonydyeHue u XUMHYECKHE CBOMCTBA KHCIIOT 20.02.2025

46 Conun (cpenHue): HOMEHKIIATYpa, CHOCOOBI ITOJTyYeHUS, XUMUUECKHE 96.02.2025
CBOMCTBA

47 [MpakTrueckas padota Ne 6. Penienue skcriepuMeHTaNbHBIX 337134 97 02.2025

1o Teme «OCHOBHEBIE KIaCChI HCOPraHN4CCKUX COCJIMHECHMI




I'enetnueckas CBA3b MCKAY KiIaCCaMH HCOPTaHUYCCKUX

48 . 05.03.2025
COCTMHEHUH

49 O06o01IeHre 1 cuCTeMaTH3alus 3HaHU ! 06.03.2025

50 KontponbHas padoTta Ne3 nouT"eMe "OCHOBHBIE KJIACCHI 12.03.2025
HEOPTaHWUYECKHUX COCTMHCHHM

51 [TepBBIe MOTBITKA KIACCU(PUKAITUTN XUMAYECKUX HIEMEHTOB. 13.03.2025
[ToHsATHE O TPYITIAX CXOIHBIX JIEMEHTOB

59 [epnoanveckuii 3akoH u [lepruomudeckas cucreMa XUMHYECKHX 19.03.2025
anemenToB JI. . Menaeneera

53 [Tepuoapl, Tpynmbl, TOATPYIIIHI 20.03.2025

54 Crpoenue atomoB. CocTaB aTOMHBIX siiep. M30Tomnbl 09.04.2025

55 CTtpoeHue 3IIeKTPOHHBIX 000JI0YEK aTOMOB 3JIEMEHTOB 10.04.2025

[Tepuonnueckont cucremsl J[. . Menneneesa




XapaKTepI/ICTI/IKa XUMHWYCCKOI'O 3JICMCHTA 110 €I'0 IIOJIOKCHHIO B

% [Mepuomuueckoii cucreme [I. . Menzeneesa 16.04.2025
57 3nayenne [lepuoguaeckoro 3aKOH.’:t zumv pPa3BUTHS HAYKH U 17.04.2025
npaktuku. /. . MenneneeB — y4€HbIi, IeAAaror U rpakJaHuH
58 DNEeKTPOOTPHUIIATEIIEHOCTH AaTOMOB XUMHUYECKUX IJIEMEHTOB 23.04.2025
59 WNonnas xumuueckast cBsi3b 24.04.2025
0 | Koo e
61 CreneHb OKHCIICHUS 07.05.2025
62 OKUCIUTENbHO-BOCCTAHOBUTEIIBHBIE PEAKIIUU 14.05.2025
63 OKuCIUTENN U BOCCTAHOBUTEIHN 15.05.2025
64 KonTtponsHas padora Ne4 o teme «CTtpoeHre atToMa. XuMHU4ecKas 91.05.2025

CBA3b»




HTorosass KOHTpoJibHas pa6oTa
65 1 1 22.05.2025
OBUIEE KOJIMYECTBO YACOB I10 [TPOT'PAMME 68 5 4
9 KJIACC
KonunyecTBo yacos
Ne Jara
Konrtpous Hara
n/ Tema ypoka IpakTuyec U3ydeHus
Bcero Hble HU3YyYEeHUs
n KHue padornl | TUIaH
padoThbI dakT
1 [Tepnoanueckuit 3akoH. [Iepnoanueckast cuctema XUMHYECKUX 1 02.09.2024
anemenToB JI. . Menaeneera
5 3aKOHOMEPHOCTH B I/I31‘\erHeHI/II/I CBOMCTB XMMHUYECKHUX 1 05.09.2024
3JIEMEHTOB NEPBBIX TPEX NEPHOIOB
3 Knaccudukanus 1 HOMEHKIaTypa HEOPraHMYECKUX BEIIECTB 1 09.09.2024
4 Buibl XUMUYECKO# CBSI3M M THITHI KPUCTAJUTMYECKUX PEIIETOK 1 12.09.2024
5 KOHTpf)J'ILHaH pabota Nel mo teme «IloBTopenue u yriydieHue 1 1 16.09.2024
3HaHUM OCHOBHBIX Pa3/esioB Kypca 8 Kilacca»
5 Knaccudukarus XuMHUYECKUX peakui 0 pa3ITuIHbIM 1 19.09.2024
MpU3HaKaM




ITonatue o ckopoctu xumudeckoy peakuuu. Ilonstue o

7 23.09.2024
TOMOTCHHBIX U T€TEPOTCHHBIX PEAKITUIX
[ToHsTHE 0 XUMHUYECKOM paBHOBECHH. DaKTOPHI, BIUSIONIUE HA

8 CKOPOCTh XUMHUYECKON PEAKIIMH U TIOJI0KEHNE XUMUIECKOTO 26.09.2024
paBHOBECHS

9 OKHCIIUTETEHO-BOCCTAHOBUTEIHHBIC PEAKITNH 30.09.2024
Teopus snexrpoauTrdeckoil nuccormanui. CUIbHbBIE U ci1a0ble

10 P P 03.10.2024
AIEKTPOJIUTHI

11 HoHnHbIe ypaBHEHUS peaKIuit 07.10.2024
XUMHYEeCKHE CBOMCTBA KUCIOT U OCHOBAHUI B CBETE

12 N . 10.10.2024
MPEACTABICHUIN 00 AMEKTPOJUTHICCKON AUCCOUAIIUN
XUMHUUECKHE CBOIICTBA COJIEH B CBETE MIPEACTABIEHNI 00

13 8 P 14.10.2024
ANEKTPOJUTUYECKON JUCCOIMAITIT

14 [Tonsartue o runponuse conei 17.10.2024




15 O06o0011eHre U cucTeMaTH3alus 3HAaHUN 21.10.2024

16 [Ipaktudeckas padora Ne 1. «Pemenne sKkcriepuMEeHTaTbHBIX 24,10 2024
3a1a4»

17 Kontponbras padoTta Ne2 o teMe «DIEKTPOTUTHIECKAS 07 11.2024
auccouuanus. XUMMHUUECKUe Peakiui B pacTBOPAx»

18 OO11ast XapakTepUCTUKA FAJION€HOB. XMMUYECKHE CBOMCTBA Ha 11.11.2024
puMepe XJiopa

19 XnopoBogopoa. ComnsiHast KUCIIOTa, XMMUYECKUE CBOMCTBA, 14.11.2024
MOJIyueHue, MPUMEHEHHE

20 [IpakTuueckas pa60Ta‘1. No 2vno teme «llosrydenue consiHOM 18.11.2024
KHUCIIOTBI, U3y4eHHE €€ CBOMCTBY

21 Boruricnenust mo ypaBHEHUSIM XUMHUECKUX PEAKIUi, €CIIU OJTUH 91.11.2024
W3 pEareHToB JIaH B U30BITKE

22 OOm1ast xapakTepuCcTUKa 31eMeHTOB VIA-rpymnisl 25.11.2024




AnnorponHsie Moaudukanuu cepsl. Haxoxaenue cepbl u eé

23 . . 28.11.2024
COCIIMHEHUH B MPUPOJIe. XUMHUYECKUE CBOMCTBA CEPhI

24 CepoBogopo, cTpoeHue, (pu3nyeckue u XUMUIECKHUEe CBOMCTBA 02.12.2024
Oxcuppl cepbl. CepHast KHCIIOTa, (PU3HUECKUE U XUMUICCKHEC

25 L GEPEL TEP b 05.12.2024
CBOWCTBa, MPUMCHCHHE
XVUMHYECKUE PEaKIINH, JISKAIIHE B OCHOBE IIPOMBIIIIICHHOTO

26 Croco0a MoJTydeHUs] CEPHOH KHUCIOTHI. XUMHYECKOe 09.12.2024
3arpsi3HEHNE OKPYKaIoLIeil cpeibl COeTMHEHUSIMU CEPbI

27 Brruncienue MaccoBoit 1011 BBIX0/1a MPOAYKTA PEaKIIUU 12.12.2024
OO6mrast XxapakTepUCTHKA 31EMEHTOB V A-rpynibl. A30T,

28 pacrpoCcTpaHeHHE B MPUPoIe, GU3NIECKUE U XUMHUIECCKHE 16.12.2024
CBOMCTBA
AmMUak, ero (pu3nYecKue 1 XUMUYECKHe CBOMCTBA, IOTydCHHE

29 erod > HOTYH 19.12.2024

U NIPpUMCHCHUC




[Ipaktuyeckas padora Ne 3 o teme «IlonyueHnne ammuaxa,

30 y 23.12.2024
W3YYCHHE ero CBOHCTBY

31 A3OTHas KuC0Ta, €€ PU3NYECKHue U XUMHYECKIE CBOMCTBA 26.12.2024
Hcnosib30BaHMe HUTPATOB M COJICH aMMOHWS B KQUECTBE

32 MUHEPAIBHBIX YA0OpeHHd. XMMHUYECKOe 3arpsi3HeHNE 09.01.2025
OKpYXaIOIIEH Cpeibl COEAMHEHUSIMH a30Ta
®ocdop. Oxenp pochopa (V) u pochopHas KuCI0TAa,

33 $op $ocopa (V) # pochop 13.01.2025
(u3HYecKre U XUMUYECKUE CBOMCTBA, TIOJyICHHE
Hcnonp3oBanue ¢pocdaToB B KAUECTBE MUHEPAIHHBIX

34 Baihe pocg ’ P 16.01.2025
ynoOpeHuii. 3arpsi3HeHUE PUPOTHOM cpebl hocharamu
VYraepo, pacrpocTpaHeHHe B IPUPOIE, PU3HIECKHE U

35 PO, PACTPOTID pupoze, ¢ 20.01.2025
XUMHYECKHE CBOWCTBA
Oxcubl yriaepojia, ux (pu3nuecKre U XMMUYECKUE CBOMCTBA.

36 DKOJOTHYECKHE MPOOJIeMbI, CBSI3aHHBIE C OKCHJIOM YTIIepoa 23.01.2025
(V)

37 VYropHas KUCIIOTA U €€ COJIn 27.01.2025




[Ipaktuyeckas padora Ne 4 mo teme "llogydeHue yriekucaoro

38 | 30.01.2025
ra3a. KauectBeHHas peakius Ha KapOOHAT-UOH
[lepBoHavanbHBIE MOHATUS 00 OPrAaHUYECKHUX BEIIECTBAX KAK O

39 P P 03.02.2025
COCIIMHEHUSIX yriiepoaa

40 Kpemuwuii u ero coenuHeHust 06.02.2025

41 [IpakTueckas padborta Ne 5. Pemienue skcriepuMeHTaIbHBIX 10.02.2025
3a1a4 1o teme «BakHelre HeMeTaIUIbl U UX COCIUHEHUS» R
KonTtponsnas padota Ne3 o teme «BakHeiine HeMeTalIbl U

42 13.02.2025
UX COCTMHCHUSD)
OOm1ast XxapaKTepUCTUKA XUMHYECKHX 3JIEMEHTOB — METAILIOB.

43 Mertammueckasi CBsI3b U METaUIMYECKass KPUCTALTNYECKas 17.02.2025
pemérka. Pu3znveckrue CBOWCTBA METAILIIOB
XUMHUYECKUE CBOMCTBA METAIUIOB. DJIEKTPOXUMUYCCKUH s

a4 . P P 20.02.2025
HaNPSHKCHUI METAJUIOB
O6u1me cnocoOsl nosrydeHus: MeTauioB. CriiaBel. Beruncinenus

45 10 YPaBHEHUSAM XUMHYECKUX PEAKLU, ECIIM OJIUH U3 PEarcHTOB 24.02.2025

COACPKUT MPUMCCHU




46 [TonsaTue 0 KOppO3UU METAIIOB 27.02.2025
47 [leno4yHbIe METAILITBI 03.03.2025
48 OxcHIBI ¥ THIPOKCHIBI HATPHS U KaTUs 06.03.2025
49 [[lemrouyHO3eMeTbHBIC METAIUTBI — KaTbIIMK M MarHui 10.03.2025
50 Baxneiime coequHEHNS KaJIbIIH 13.03.2025
51 O060011eHre 1 cucTeMaTu3alus 3HaHu’ 17.03.2025
52 JKécTtkocTh BOMIBI M CLIOCOOBI €€ yCTpaHEHUS 20.03.2025
53 HpaKTI/I‘le‘(‘:Kaﬂ pabota J'\'fg 6 no teme "JKECTKOCTH BOJBI U 94.03.2025
METO/IbI €€ YCTpaHEeHUS
54 AnroMUHUI 07.04.2025
55 AmboTepHbIe CBOWCTBA OKCHIA U THIPOKCHIA 10.04.2025




56 Kenezo 14.04.2025
o7 Oxcunpl, ruapokcusl u con xenesa (I1) u xenesa (11I) 17.04.2025
58 O060061eHre u cucTeMaTu3anus 3HaHu’ 21.04.2025
59 [IpakTnueckas pabora Jifg 7. Pemenne sKkcriepuMEHTaIbHbIX 94.04.2025
3aJ1a4 1Mo TeMe «BakHeHIre MeTalTbl M BX COCTUHCHUS
Berarcnenus o ypaBHEHUSAM XUMHUYECKUX PEAKITUH, €CITH OTUH
60 W3 PEareHTOB JaH B M30BITKE WIIH COACPIKUT MIPUMECH. 28.04.2025
Brruricnenus MaccoBo# 1011 BBIXOJa MPOIYyKTa peaKuu
61 O06001eHre 1 cucTeMaTu3alus 3HaHu| 05.05.2025
62 KontponbHas padota Ned4 o reme «BaxkHelne MeTauibl U UX 12.05.2025
COEIMHEHUS
63 BemectBa u MmaTepuaiibl B TOBCEAHEBHOM JKM3HU YEJIOBEKA 15.05.2025
64 XUMHYECKOE 3arpsI3HEHUE OKPYXKAIOLIEH CpeIbl 19.05.2025
HToroBas KOHTpoJIbHAsI paGoTa
65 22.05.2025




66

Pouib XuMuM B pelieHHH YKOJIOTHUECKUX MpooIeM

26.05.2025

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

68




YYEBHO-METOANYECKOE OBECIHIEYEHUE OBPA3OBATEJIBHOI'O ITPOLHECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IJIS1 YYEHUKA

Xumus. 8 kiacc: y4ueb. A5 obuieobpasoBaTesibHbIX yupexenuid / 0.C. TabpuessiH. - 3-e usf,., crpeotui. - M.: ipoda, 2022. - 286 c.

Xumust. 9 kiacc: yueb. ajs o0611eo6pasoBaresbHbIX yupexaenui / 0.C. [abpuensH. - 3-e uspa,, crpeorturl. - M.: [lpoda, 2022. - 288 c.
METOJINYECKHNE MATEPHAJIbBI IJIA YYUTEJIS

1. Mabpuensan O. C., BockoborHukosa H. IN., Awykosa A. B. HacTonbHas kHura yuntens. Xumug. 8 kn.: Metogmyeckoe nocobue. - M.:
Opoda, 2021.

2. labpuensaH O. C., Awykosa A. B. TeTpagb ansa nabopaTopHbIX ONbITOB M NpakTuyecknx pabot. 8 kn. K yuebHuky O. C. NabpuengaHa
«Xumus. 8 knace». M.: ipodpa, 2022.

3. NabpuensH, O. C. MeToguyeckoe nocobue k yyebHuky O. C. NabpuensaHa «Xumusay». 8 knacc / O. C. NabpuenaH. — M. : [ipoda, 2021. —
109.

4. abpuensH, O. C. Metoaun4deckoe nocobue k yuebHunky O. C. MabpuensHa «Xumusa». 9 knacc / O. C. NabpuenaH. — M. : dpoda, 2021. —
108.

5. Xumus : TexHonormyeckme kapTbl K y4ebHuky O. C. MNabpuensaHa «Xvmus. 8 knaccy : metogndeckoe nocobue / 1. . AcaHoBa. — M. :
Opoda, 2020

6. Xumus : TexHonormyeckme kapTbl kK y4ebHuky O. C. MabpuensiHa «Xumus. 9 knaccy : metoamyeckoe nocobue / J1. . AcaHosa. — M. :
[poda, 2018

7. Xumus. 8 kn.: KoHTponbHble 1 npoBepoYyHble paboTbl K y4ebHuky O. C. MNabpuensaHa «Xumus. 8» / O. C. MabpuensH, M. H. bepeskuH, A. A.
Ywakosa n gp. - M.: [ipoda, 2022. gaHHbIe

HUPPOBBIE OBPA30OBATEJIBHBIE PECYPCBHI 1 PECYPCBI CETU HUHTEPHET

BeegutegaHHbliehttp://www.chemnet.ru MazeTta «Xumua» 1 cant ons yuutenst «A ngy Ha ypoK XuMmum»
http://him.1september.ru EguHas konnekumsa LUOP: MNpeameTHasa konnekuns « XumMms»
http://school-collection.edu.ru/collection/chemistry EcTecTBEHHO-Hay4HbIE 3KCNEPUMEHTBI: XuMust. Konnekums Poccuinckoro
obuieobpasoBaTenbHOrO noprana

http://experiment.edu.ru ANXNMUWK: cant J1.KO. Annk6eposon



http://www alhimik.ru Bcepoccuinckasa onumnuaga LUKOSIbHUKOB NO XUMMUN
http://chem.rusolymp.ru OpraHnyeckas Xumus: aneKTPOHHbIA Y4eOHUK AN CPeaHEN LWKOSbI
http://www.chemistry.ssu.samara.ru OCHOBbI XMWW: SNEKTPOHHbIN y4eOHUK

http://www hemi.nsu.ru OTKpbITEIN KONemxX: XumMmus

http://www.chemistry.ru JuctaHumoHHas onumnuaga no XMMun: TeNEeKOMMYHUKaLMOHHBIA 06pa3oBaTeNbHbIN NPOEKT






