Myunuunaabuetii okpyr I'opuoypaabekuii CBepanosckoii o6aacta
Myunuunnanbnoe G1o1KeTHOE 0611€06pPa30BATENLHOE YUpeKIeHHE
cpeansisi odmeodpazoBaTebHast mKoaa Ne 2

PACCMOTPEHO COI'JIACOBAHO

Ha 3acenanuu [LIMO 3aMecTHTeNb THPEKTOPa
Yuureneit EMIL] no YBP ;
z%aa'm' -
I

Pyxosoanyess /11IMO
/ﬁ » E.[1. ®ananeesa
4

M.H.IOxkakopa ©T «23» mions 2025, IT Kdif%ﬁsi;g:__;/-
ot «25» mons 2025 .

ITpotokoa Ne §
ot «20» urons 2025 r.

PABOYASI IPOI'PAMMA
ID 8273112

yuaebHoro npeavera «Xumusi. Bazosblii ypoBenb»

Ju1st o0yuaromuxcst 8 — 9 Kiaccon

¢. lOxakoBo
20251



HOACHUTEJBHASA 3AIINCKA

[Iporpamma 1O XMMHM Ha YpPOBHE OCHOBHOIO o0OIIero oOpa3oBaHuUs
COCTAaBJICHA Ha OCHOBE TpeOOBaHWN K pe3ylbTaTaM OCBOCHHUS OCHOBHOM
o0pa3oBaTeaLHOM MPOrpaMMbl OCHOBHOTO OOIIEro 00pa3oBaHus, IPEICTABICHHBIX
B ®I'OC OO0, a Ttakxe Ha OCHOBe (QeaepalnbHOl pabdoueil MnporpaMmbl
BOCITUTAHUS U C YYETOM KOHLEIIUU MPENnoAaBaHus y4eOHOTro nmpeaMera « XuMHus»
B 00pa3oBaTeNbHBIX opranu3anusx Poccuiickoit denepanun.

[Iporpamma 1mo xumuu Oa€T TPEACTABICHHE O LEJAX, OOIIEeH cTpareruu
oOy4deHusl, BOCIUTAHUS M PaA3BUTUA OOYYAIOIIMUXCS CPEACTBAMH Y4eOHOTO
npeaMera, YCTaHABIIMBAET 00s13aTEIbHOE MIPEAMETHOE COJIEpKaHue,
MpEAyCMaTPUBAET PACIpPEIECICHUE €ro IO KiaccaM M CTPYKTYPUPOBAHHE IO
pazienaM UM TeMaM MPOrpaMMbl O XHMHUH, OINpPEIETseT KOJUYECTBEHHBIE U
KaueCTBECHHbIC XapaKTePUCTUKHU COJIepKaHuUs, PEKOMEHIYEMYIO
MOCJIEAOBATEILHOCTh HM3YYEHHUS] XUMHU C Yy4€TOM MEXKIPEIAMETHBIX U
BHYTPUIIPEIMETHBIX  CBsI3€H, JIOTUKM y4yeOHOro Ipolecca, BO3PACTHBIX
O0COOEHHOCTEM O00ydYaromuxcsi, ONpenensieT BO3MOXKHOCTH MpeaMeTa  JUIs
peanu3aiuu TpeOOBaHMM K pe3yJbTaTaM OCBOCHMS OCHOBHOW 00pa3oBaTelbHOMU
MporpaMMbl Ha YPOBHE OCHOBHOTO OOIIETO 00pa3oBaHMs, a TaKKe TPEOOBaAHUN K
pe3ynbpTaTamM 00y4YeHUsI XUMUU Ha YPOBHE 1IeJIeH W3YUYeHUs MPEMETa U OCHOBHBIX
BUJIOB Y4EOHO-ITO3HABATENILHON JEATEIbHOCTH O00YyYaromerocs IO OCBOCHHIO
y4eOHOTO CO/ICpKaHMS.

3HaHUWE XUMHUHU CIY>KUT OCHOBOM it (OPMUPOBAHMS MUPOBO33PEHUS
o0yyJaroierocs, ero MpeACTaBICHUN O MaTEepPUATBLHOM €IMHCTBE MHPA, BAXKHYIO
poJib UrparoT (QopMUpyEeMble XMMHUEH MPEICTaBICHUS O B3aWMOIPEBPAIICHUIIX
SHEPTrUM M 00 HBOJIOIMHU BEIIECTB B MPHUPOJE, O MyTSAX PEIICHHS TIOO0ATbHBIX
npo0JjieM yCTOMYMBOTO Pa3BUTHSI UYEJIOBEUECTBA — CBHIPHEBOM, SHEPreTUUYECKOM,
MUILIEBON U SKOJIOTHYECKON 0€30MacHOCTH, MPOOJIeM 3IpaBOOXPAHEHUS.

N3ydenne xumuu:

CIIOCOOCTBYET  pealM3alldd  BO3MOXXHOCTEH  JUII  CaMOpPa3BUTUS |
dbopMHUpOBaHUS KYJIbTYpPhI JIMYHOCTH, €€ 00111el U QyHKIIMOHATLHON TPaMOTHOCTH;

BHOCUT BKJIaJ] B ()OPMUPOBAHUE MBIIUICHUS U TBOPUYECKUX CIOCOOHOCTEM
oOy4arommxcsi, HaBBIKOB HMX CaMOCTOSATEJIbHOW y4yeOHOW  JIEesTEeIhbHOCTH,
HKCIIEPUMEHTAJILHBIX M HCCIEOBATEIIbCKUX YMEHUN, HEOOXOIMMBIX Kak B
MOBCETHEBHOM JKM3HU, TaK U B TPO(PECCHOHATILHOM eI TEILHOCTH;

3HAKOMHUT CO CHENU(UKONW HAYYHOTO MBINIJICHUS, 3aKJIaJbIBAET OCHOBBI
[[EJIOCTHOTO B3IUIsIIa HA €IMHCTBO MPUPOBI U YEJIOBEKA, SBJISICTCS OTBETCTBEHHBIM
ATAroM B OpMHUPOBAHUHU €CTECTBEHHO-HAYYHOU TPaMOTHOCTH 00YYaOIINXCS;



CIIOCOOCTBYET (POPMUPOBAHUIO IIEHHOCTHOTO OTHOIICHHS K E€CTECTBEHHO-
Hay4YHBIM 3HAHUSIM, K IPUPOJE, K YEIOBEKY, BHOCUT CBOM BKJIAJ B 3KOJIOTHYECKOE
oOpa3oBaHHe 00yJaIONTUXCS.

JlanHble HampaBlieHHS B OOYYEHMHM XUMUU OOECHEUMBAIOTCSA CIEIM(PUKON
collepKaHusi ~ y4eOHOro  MpeAMeTa, KOTOpbIM  SBIAETCS  MEAarorm4ecKu
aJanTUPOBAHHBIM OTpa)KeHWEM 0a30BOM HAYKH XMMHH Ha ONPEAEIEHHOM 3Tare eé
pa3BUTHSA.

Kypc xumun Ha ypoBHE OCHOBHOTO 00IIer0 00pa3oBaHUs OPUEHTHUPOBAH Ha
OCBOCHHME OOYYAIOIIMMUCS CHUCTEMbI IMEPBOHAYAIBHBIX MOHSATHUN XUMHUHU, OCHOB
HEOPTaHUYECKOM XHMHM H HEKOTOPBIX OTIEIBHBIX 3HAYMMBIX TMOHSITUI
OPraHUYECKON XUMUH.

CtpykTypa coaepKaHus MPOTPaMMBI IO XUMHUU CPOpPMHUpPOBaHA HAa OCHOBE
CUCTEMHOr0 noaxona K €€ n3ydeHnro. CoaeprkaHue CKIIAJbIBAECTCS U3 CUCTEMBI
MOHATUN O XUMHUYECKOM 3JIEMEHTE U BEIIECTBE U CUCTEMBI MIOHITUI O XUMUYECKON
peakiuu. OO0€ 3TH CHUCTEMBl CTPYKTYPHO OpPTraHU30BaHbl MO MPHUHIMUITY
IIOCJIEA0BATENBHOTO PA3BUTHS 3HAHUM HA OCHOBE TEOPETUYECKUX INPEICTABICHAN
Pa3HOr0 YpOBHS:

— aTOMHO-MOJIEKYJISIPHOTO YUYE€HHSI KAK OCHOBBI BCETO €CTECTBO3HAHUS,

— [lepuognueckoro 3akona J[. I. MeHeneeBa kak OCHOBHOTO 3aKOHA XUMUH;

— YYEHHS O CTPOCHHUH aTOMa U XUMHUYECKOM CBSI3H;

— TpeICTaBlIeHUA 00 AIEKTPOJUTHYECKOM UCCOLMAlMU BEUIECTB B
pacTBopax.

TeopeTnuecknue 3HaHHWS PACCMATPUBAKOTCA HA OCHOBE HSMIUPUYECKU
MOJIYYCHHBIX U OCMBICIICHHBIX (DAKTOB, pa3BUBAIOTCS MOCIIEIOBATEIHHO OT OJJHOTO
YpPOBHSI K JPYyroMy, BBITIONHSA (PYHKIUM OOBSCHEHUS U TPOTHO3UPOBAHUS
CBOMCTB, CTPOCHHUSI U BO3MOXKHOCTEH MPAKTUYECKOTO MPUMEHEHUS] U MOJy4YeHUs
M3y4aeMbIX BEIIECTB.

OcBoeHue TmporpaMMbl [0 XUMHUU  CIOCOOCTBYeT  (OPMHPOBAHUIO
MIPEACTABIICHNUS] O XMMHUYECKOM COCTABIIOIIEN HAYyYHOW KapTUHBI MUpa B JIOTHKE
e€ CHCTeMHOW NpUPOJbI, IIEHHOCTHOTO OTHOIICHUS K HAy4YHOMY 3HAHUIO U
MeTOJaM TO3HaHUs B Hayke. M3ydeHue XUMUU MPOUCXOAUT C MPUBJICUCHUEM
3HAaHWN W3 paHee HW3YUYEHHBIX Y4YEOHBIX MpeaMeToB: «OKpyX arolmuid Mupy,
«buosnorus. 5—7 xkiacce» u «dusnka. 7 Kinacey.

[Ipy wu3yyeHUH XUMHUM TPOUCXOJUT (POPMHUpPOBAHME 3HAHUK OCHOB
XUMUYECKON HAyKH Kak 00JIACTH COBPEMEHHOI'O €CTECTBO3HAHMS, MPAKTHYECKOU
JIEATEIIBHOCTH YEJIOBEKAa M KaK OJHOTO M3 KOMIIOHEHTOB MHPOBOW KYJIBTYPBHI.
3amaua y4eOHOTO MpeaMeTra COCTOUT B (POPMHUPOBAHUU CHUCTEMBl XUMUYECKUX
3HaHUN — BaKHEUINX (paKTOB, MOHATHM, 3aKOHOB M TEOPETHUCCKHUX MOJIOKCHUH,
JOCTYIIHBIX 00O0OIIEHH MHMPOBO33PEHUECKOT0 XapakTepa, s3blka HAayKH, B



OpUOOIIEHUH K HAy4YHBIM METOJaM I[IO3HAHUS MpPH HM3YyUYEHUU BELIECTB U
XUMHUYECKUX peaKiuii, B (GOPMHUPOBAHUH U PA3BUTUHU MO3HABATEIbHBIX YMEHUU U
UX TPUMEHEHWU B YYEOHO-IIO3HABATEIIbHOW M y4eOHO-UCCIEI0BATEIbCKON
NeSITETBHOCTH, OCBOGHUHM TpaBUi O€30MacHOTO OOpalleHHss C BEUIeCTBAMU B
MIOBCEIHEBHOM JKU3HHU.

[Tpu u3yyeHUM XMMHUU HAa YPOBHE OCHOBHOTO 0OIIEro oOpa3oBaHUs BaKHOE
3Ha4YeHHE MPUOOPENTU TaAKUE LIETH, KaK:

— (QopMHpOBaHHE WHTEJIEKTYyalbHO pPA3BUTOM JIMYHOCTH, TOTOBOH K
caM000pa30BaHUIO, COTPYAHHYECTBY, CAMOCTOSITEILHOMY HPUHSATHIO PEIICHHIA,
CIIOCOOHOM alanTHPOBATHCS K OBICTPO MEHSIIOIIUMCS YCIOBUSIM >KU3HU;

—  HampaBJCHHOCTh OOYy4YeHHMs] Ha CHCTEMaTH4YEeCKOe MpUOOIIEHUE
o0yJarommxcss K CaMOCTOSITEIbHON MO3HABATEIbHON JESTENbHOCTH, HAYyYHBIM
MeToJaM NO3HaHMs, (HOPMUPYIOIIMM MOTHBALMIO M Pa3BUTHE CIHOCOOHOCTEH K
XUMUWU;

— obecrnieyeHune yCIOBH, CIOCOOCTBYIOIMX MPUOOPETEHUIO O0YHArOITUMUCS
OTbITa Pa3HOOOpPA3HOW NEATEIHHOCTH, MO3HAHUS M CAMOIIO3HAHWS, KITFOYEBBIX
HABBIKOB (KJIFOUEBBIX KOMIIETEHIIMI), UMEIONINX YHHUBEPCAIbHOE 3HAYCHHUE IS
Pa3IMYHbIX BUJOB JIEATEIbHOCTH;

— (¢opmupoBanue o0OmeNd (YHKIMOHAIBHOM M  €CTECTBEHHO-HAY4YHOMH
TPaMOTHOCTH, B TOM YHCJIE€ YMEHHUHA OOBICHATH W OIEHUBATH SIBJICHUS
OKpY’KaIOIIer0 MHUpa, MCIHOJB3YS 3HAHUS U OIBIT, MOJyYEHHBIC MPH HU3YUCHHUH
XMUMHH, TPUMEHATh UX IMpHU PEIIEHHH NpoOJieM B TMOBCEJIHEBHOM XU3HU U
TPYAOBOH AESITEIBbHOCTH;

— (QopmupoBaHue y oOyyaroumxcs T'yMaHUCTHUECKUX OTHOILEHUH,
NOHMMAaHUSA LEHHOCTH XHUMHYECKHX 3HAaHUW IS BBIPAOOTKH JKOJIOTUYECKU
LEJIeCO00pa3HOro TMOBEIEHUS B OBITY M TPYIOBOM JEATEIbHOCTH B LEJAX
COXPAHEHUS CBOETO 3710POBbsSI U OKPYKAIOIIeH MPUPOAHON CPEIbL;

— pa3BUTHE MOTHUBAIIMM K OOY4YEHHIO, CIIOCOOHOCTEW K CaMOKOHTPOJIO U
CAaMOBOCITUTAHMIO Ha OCHOBE YCBOCHHs OOINEYEIOBEYECKMX IIEHHOCTEH,
TOTOBHOCTH K OCO3HAaHHOMY BBIOOPY MpOGWMIsl M HAMPABICHHOCTH JATBHEUIIETO
oOy4eHus.

OOwiee YuCIO YacoB, OTBEAEHHBIX JMJI HM3YyUYEHHUS XHMHHM Ha YPOBHE
OCHOBHOTO 00111€T0 00pa3zoBanus, coctanisieT 136 yacoB: B 8 kiacce — 68 yacos (2
yaca B HeJIel0), B 9 kitacce — 68 yacoB (2 yaca B HEJIEIIIO).



COAEPXKXAHUE OBYUYEHUA

8 KIIACC

IlepBoHaYaIbHbIC XUMHUYECKHE TOHATHS

[Ipenmer xumuun. Posib XMMUU B JKM3HU YEJIOBEKAa. XMMHS B CHCTEME HAYK.
Tena u BemiecTBa. DU3MYECKHE CBOWCTBA BEUIECTB. ATPEraTHOE COCTOSTHUE
BemlecTB. [loHsATHE O MeTomax MO3HAaHUS B XUMHUU. UHCTBIE BEHIECTBA M CMECH.
CriocoObl pa3zesieHust cMeceil.

ATOMBI ¥ MOJIEKYJbl. XHUMHYECKHE dJIEeMEHTbl. CHMBOJIBI XUMHUYECKHUX
aneMeHTOB. [IpocThie U ClOXKHBIE BelecTBa. ATOMHO-MOJIEKYJIIPHOE YUEHUE.

Xumudgeckas ¢opmyna. BaJeHTHOCTP aTOMOB XUMHUYECKHUX JJIEMEHTOB.
3akOH TMOCTOSIHCTBA cocTaBa BewnlecTB. (OTHOcHUTENbHAass aTOMHas Macca.
OTHOcuTeNnbHAs MOJIEKYJIsIpHas Macca. MaccoBasi 40JII XUMHUYECKOTO 3JIEMEHTA B
COEJIMHEHUHU.

KommuecTBo BemectBa. Mosib. MonsipHas macca. B3anMOCBsI3b KOJIMYECTBA,
MacChl M 4YHMCJIAa CTPYKTYPHBIX €AWHMI] BemiectBa. Pacuérel mo ¢opmynam
XUMUYECKUX COCTMHEHUM.

Pu3NYEeCKUEe U XUMHUUYECKUE SBJICHUS. XUMHUECKasd pPEeakus U €€ MpU3HaKH.
3aKOH COXpAaHEHWs MacChl BEIIECTB. XMMHUYECKHe ypaBHeHus. Knaccuduxanus
XUMHUYECKUX PEaKIUi (COeTMHEHMS, Pa3JI0KEHUS, 3aMEIIeHUsI, OOMEHa).

Xumuueckuii IKCnepumenm:

3HAKOMCTBO C XMMHUYECKOW TMOCY/I0H, MpaBuUiaMu paboThl B JIaOOpaTOpUH U
npuémMamMu oOpallieHus: ¢ JIabopaToOpHBIM O000PYJOBAaHUEM, U3YUCHUE U OMHUCAHUE
(Gu3MUecKuX CBOMCTB O00pa3lOB HEOPraHUYECKHX BEIIECTB, HAOIIOACHUE
¢u3nueckux (IJaBJI€HUE BOCKA, TasHUE JbJA, pPAaCTUPAHHE caxapa B CTYIIKE,
KUTICHUE W KOHJCHCAIMS BOJbI) U XMMHUYECKUX (FOpEHHE CBEYH, MPOKAIMBAHUE
MEJTHOM MTPOBOJIOKHU, B3aUMOJICHCTBUE Meja ¢ KUCJIOTOMN) SBJICHUM, HAOIIOICHUE U
ONMKCAHWE MPU3HAKOB MPOTEKAHWS XMMUYECKHX peakuuid (pasjoKeHHe caxapa,
B3aMMOJICUCTBUE CEPHOM KHUCJIOTHI C XJIOPUAOM Oapusi, pa3ioKeHHE TMAPOKCHIIA
menu (I1) npu HarpeBanuu, B3auMOJICUCTBHE Kele3a ¢ pacTBopoM conu meau (ID),
U3y4EHHE CIOCOOOB pa3JesieHHs CMecei: C MOMOIIbI0 MarHuTa, (UIbTPOBAHUE,
BbITIApUBAHUE, AUCTHWLISAIMA, XpoMaTorpadusi, MPoBEACHNUE OYUCTKH MMOBAPEHHOMN
COJIM, HaONIOJAEHWE W  ONUCAaHUE  PEe3yJbTaTOB  MIPOBENEHHS  OMbITA,
WUTIOCTPUPYIOIIETO 3aKOH COXPaHEHUsI MacChl, CO3/JaHUE MOJENeld MOJEKYI
(IIapoCTEepPKHEBBIX ).

BaxHeline npeacTraBuTe 4 HCOPraHUYECKHUX BELIeCTB

Bo3gyx — cMech razoB. CocraB Boznyxa. Kucimopon — 3neMeHT U mpocToe
BelecTBo. Haxoknenue kucimopoia B Opupoae, (U3HMUYECKHE M XUMHUYECKUE
cBoiictBa (peakuuu ropeHusi). Oxkcunbl. I[lpumenenune kucinopoaa. CrocoObl



MOJIYYCHHUST KHUCTopoAa B JabopaTopuu W TPOMBINUICHHOCTH. KpyroBopor
KHcIopoaa B mpupoae. O30H — ajutoTportHas MoAUGUKAIIS KACIOPOaa.

TennoBoit 3¢ (heKkT XUMHUECKON peakluu, TEPMOXUMHUYECKHE YpaBHEHUS,
DK30- M DHAOTEPMHUUYECKUE pEaKIUU. TOIUIMBO: yrojb W METaH. 3arps3HEHUE
BO3]lyXa, YCUJICHHE MMAPHUKOBOT0 3(pdekTa, pazpylieHrne 030HOBOTO CIOSI.

Bopopon — anemMeHT m mpocrtoe BemecTBO. Haxoxaenue Bogopoaa B
npupoae, GU3NYECKUE ¢ XUMHYECKHE CBOWCTBA, NPUMEHEHHUE, CIIOCOOBI
noxyuyeHus. KucmoTsl u comnu.

Monsipabiii 00bEM ra3oB. Pacy€Tel Mo XUMUUECKUM YPaBHEHHSIM.

duznyeckue CBOMCTBA BOJbl. Boma Kkak pactBoputelib. PacTBOpEI.
HacpilieHHbIE M HEHACHIIIEHHBIE PAcTBOPBL. PacTBOPMMOCTH BELIECTB B BOJE.
MaccoBasi 10Ji BelllecTBa B pacTBOpE. XUMHUUYECKUE CBOMCTBA BOAbL. OCHOBaHUSI.
Ponp pacTBOpOB B IpUpPOZI€ U B KU3HU 4deloBeka. KpyroBopoT Bonbl B IPUPO/IE.
3arps3HeHne NpUPOIHBIX BoJI. OXpaHa U OUMCTKA MPUPOJHBIX BOJI.

Knaccuduxanus nHeopranndeckux coenuneHuit. Oxcunpl. Kimaccuduxanus
OKCUJIOB:  cojeoOpasywomiue (OCHOBHBIE, KHCJIOTHbIC, aM(OTEepHbIE) U
HecosneoOpazyronue. Homenknarypa oxcujoB. Dusnueckue U XUMHYECKHE
CBOMCTBA OKCUIOB. [lonyueHnune okcuaos.

OcHoBanus. Kmaccudukanuss ocHOBaHMM: WIENOYM W HEPACTBOPUMBIC
ocHoBaHuA. HoMeHknatypa ocHoBaHnid. PU3NYECKHE W XHMHYECKHE CBOKCTBA
ocHoBaHUU. [lonydyeHre OCHOBaHUM.

Kucnotel. Knaccuduxanus kucnor. Homenknarypa kucinor. Gusndeckue u
XUMHUYECKHE CBOMCTBAa KHUCHOT. Psn axktuBHoctu mertamnoB H. H. bekerosa.
[TonydyeHue KUCIOT.

Comu. Homenknatypa cosieil. @U3MYECKUE U XUMHYECKUE CBOWMCTBA COJICH.
[lonyueHune cosen.

['eHeTnyeckas CBSI3b MEXKY KJIaCCaMU HEOPTAHUYECKUX COCAUHEHU.

Xumuueckuii IKcnepumenm:

Ka4EeCTBEHHOE ONMPEIECIICHUE CONECPKaHUs KUCIOpOAa B BO3AYyXeE, MOTyUYEHHUE,
coOupaHue, pacrno3HABAaHUE M HU3YUYCHHE CBOMCTB KHUCIOpPOJa, HAOII0ICHUE
B3aUMOJCUCTBUSA BEIIECTB C KHUCJIOPOAOM H YCIOBUS BO3HUKHOBEHUS W
MpeKpalleHuss TopeHus (Mmokapa), O3HAKOMJICHHE C OOpa3laMH OKCHIOB U
OMKMCAHWE WX CBOWCTB, MOJy4YeHHE, COOMpaHHE, PACIO3HABAHME W HU3YUYCHHE
CBOMCTB BOJIOpoJia (TOpeHHe), B3auMozeicTBre Bojopoaa ¢ okcugom menu (II)
(BO3MOKHO HCIIOJIb30BaHUE BUJICOMATEPUATIOB), HAOIIOJICHUE OOpa3IOB BEIIECTB
KOJIMYECTBOM | MOJIb, WCCIEAOBaHUE OCOOCHHOCTEW PACTBOPEHHS BEIIECTB C
pPa3IMYHOM PACTBOPUMOCTBIO, IPUTOTOBICHUE pPACTBOPOB C OMNPEIEIEHHON
MacCOBOM J0Jiel pacTBOPEHHOTO BEIIECTBA, B3aMMOJICHCTBUE BOABI C METAJLJIAMU
(HaTpyeM ©  KaibllueM) (BO3MOXHO HCIIOJb30BAaHHE BHJIEOMATEPHUAIIOB),



WCCJICIOBAaHUE OO0pPa3IOB HEOPTaHWYECKUX BEIIECTB PA3IUYHBIX KIIACCOB,
HaOJFOICHNE M3MEHEHUS OKPACKH WHIUKATOPOB B PACTBOPAX KUCIOT W IIEJIOYEH,
u3ydeHue B3auMmozeiicTBus okcuga menud (II) ¢ pacTBOpoM CepHON KHCIIOTHI,
KUCJIOT C METaJlaMH, pPEakKiuid HEeUTpaau3aldu, IOJyYEeHUE HEPACTBOPUMBIX
OCHOBAHUM, BBITECHEHHWE OJHOTO META/lJIa JAPYTMM M3 PacTBOpa COJIHU, PEIICHUE
DKCIIEPUMEHTAIIBHBIX 3a/1ad N0 TeMe «BaXHeWIne KIacChl HEOPraHUYECKHX
COCIUHCHUI.

IHepuoauueckui 3axkoH u Ilepuoguueckass cucreMa XHUMHYECKHX
iemenToB JI. . MenageneeBa. CtpoeHne aTroMoB. XUMHYECKAsl CBS3b.
OKuCIUTEILHO-BOCCTAHOBUTEIbHbIE PEeaKIIUU

[lepBble MOMBITKK KIAaCCU(PUKAIMM XUMHUUYECKUX 3JeMeHTOB. lloHsitHe o
rpynmnax CXOJHBIX 3JJIEMEHTOB (IIIEJIOYHBIE M IIETOYHO3EMEIbHbIE METAJLIbI,
raJioreHbl, MHEPTHBIC Ta3bl). DJIEMEHTHI, KOTOpbIe 00pa3yroT aMm(bOTEePHBIC OKCHIBI
Y TUIPOKCHUJIBI.

[lepnogmueckuit 3axoH. Ilepuoandeckast cucTeMa XUMHUYECKHUX 3JIEMEHTOB /1.
N. MengeneeBa. KopoTkonepuonnas ©  JIMHHONEpUOAHAs  (OPMBI
[Tepunonnueckoit cucrembl xumuueckux 3emMeHToB JI. . Menneneesa. [lepuoas
u rpymnbl. OU3NYECKUN CMBICT TOPAAKOBOTO HOMEpAa, HOMEpPOB IlepHoda |
TPYIIIbI 3JIEMEHTA.

Crpoenne atomoB. CocTtaB aTOMHBIX saep. M3oTomnel. DnekTtponsl. CTpoeHue
ANIEKTPOHHBIX  000JIOUEK aToOMOB TepBbIX 20 XMMHMUYECKHUX  DJIEMEHTOB
[Tepuomnueckon cucremnl . M. MenneneeBa. XapaKTepUCTUKA XUMHUYECKOTO
3JIEMEHTA 10 €ro MoJiokeHuto B [lepuogunueckoi cucreme 1. . Menueneena.

3aKOHOMEPHOCTH HW3MEHEHHUS paJudyca aTOMOB XHMHYECKUX DJIEMEHTOB,
METAJUIMYECKUX U HEMETAJUIMYECKUX CBOMCTB IO IPyNIiaM ¥ NEPUOIAM.

3nauenue [leprnoanueckoro 3akona u [leppoanvyeckoi CUCTEMbI XUMHYECKUX
JJIEMEHTOB Ul pa3BUTUA Hayku W mpaktuku. [[. . MenneneeB — yuy€Hbli U
rpaXkjaHuH.

Xumuyeckass cBsa3b. KoBajieHTHast (TOJisipHAss W HEMOJISIpHAs))  CBSI3b.
DJIEKTPOOTPULIATENLHOCTh XUMUYECKUX 3J1EMEHTOB. IOHHAs CBS3b.

Crenenb  okucieHus.  OKUCITUTEIbHO-BOCCTAHOBUTEIBHBIE  PEAKIIMH.
[Tporieccrl OKUCIICHUST U BOCCTAaHOBJIECHUS. OKUCIUTEIN U BOCCTAHOBUTEIIH.

Xumuueckuii IKCnepumenm:

M3y4eHHe OOpasloB BENIECTB METAUIOB M HEMETAIOB, B3aMMOJICHCTBUE
TUIPOKCHAA LHMHKA C pAacTBOPaMHU KHCJIOT U IIEJIOYEH, MPOBEICHHUE OIBITOB,
WUTIOCTPUPYIOIIUX —~ MPUMEPBI  OKUCIUTEIBHO-BOCCTAHOBUTEIBHBIX  PEaKLUN
(ropeHue, peakiyu pa3aoKeHUs, COCAUHEHNUS).

Mesrtcnpeomemmnuwle céasu



Peanuzanus MeXNpeIMETHBIX CBSI3€M MpPU U3YYEHUM XUMHUM B 8 KJacce
OCYIIECTBJISIETCS. 4Yepe3 HCIOIb30BAaHUE KaK OOIMMX €CTeCTBEHHO-HAYYHBIX
MOHSATUM, TaK W MOHATHUH, SIBISIONIUXCS CUCTEMHBIMU JUISl OT/AEJIBHBIX MPEIMETOB
€CTECTBEHHO-HAYYHOTO IUKJIA.

OO01ue ecTeCTBEHHO-HAYUYHbIE MOHATHUS: HAay4YHBIM (pakT, THIores3a, Teopusl,
3aKOH, aHalW3, CHHTE3, KilaccuduKamus, MePUOIUIHOCTh, HAOJIOIEHHE,
AKCIIEPUMEHT, MOJICIIMPOBAHUE, U3MEPEHUE, MO/JIEITb, SIBJICHHE.

dusuka: Marepusi, aTroM, OJJEKTPOH, IPOTOH, HEUTPOH, HOH, HYKIIH]I,
M30TOMBI, PAAUOAKTUBHOCTh, MOJICKYJa, IJEKTPUYECKUN 3apsi/l, BEIIECTBO, TEJO,
00bEM, arperaTHoe COCTOSIHUE BEIIECTBA, ra3, (PU3MYECKUE BEIUYUHBI, CTUHHUIIBI
U3MEPEHUS, KOCMOC, ITAaHEThI, 3BE31bI, COHIIE.

buonorus: porocunTes, apixanue, buocdepa.

['ecorpadus: armocdepa, rtuapochepa, MHUHEpadbl, TOPHBIE IOPOIHI,
TIOJIE3HBIE MUCKOITAEMBIE, TOIIJIMBO, BOJIHBIE PECYPCHI.

9 KJIACC

BemecTBo U XMMHUYecKasi peaKkIus

[lepnognueckuit 3axoH. [lepuoandeckast cucTteMa XUMHUYECKHUX 3JIEMEHTOB /1.
N. MenneneeBa. CTpoeHHME aTOMOB. 3aKOHOMEPHOCTH B HM3MEHEHHUM CBOWCTB
XUMHYECKMX JJIEMEHTOB TEPBBIX TPEX IEPUOJIOB, Kallus, KalblUs W HX
COCIMHEHUNM B COOTBETCTBUU C TIOJIOKEHHEM 3IJIEMEHTOB B llepuonnueckou
CHUCTEME U CTPOCHUEM HX AaTOMOB.

CtpoeHue BemiecTBa: BHUJIbI XUMHYECKOW CBA3U. THUIBI KPUCTALIMYECKHX
pELIETOK, 3aBUCUMOCTh CBOMCTB BEIIECTBA OT THIIA KPUCTAJUIMYECKON PEMIETKH U
BUJIa XUMHYECKOM CBS3H.

Knaccuduxanyss 1 HOMEHKJIATypa HEOPTraHUYECKUX BEIIECTB. XUMHUYECKUE
CBOMCTBA BENIECTB, OTHOCSIIUXCA K Pa3IMYHbIM KJIACCaM HEOPraHUYECKHUX
COCIMHEHUI, TeHETUYECKas CBsA3b HEOPraHMYECKUX BEILIECTB.

Knaccudukaiys XUMUIECKUX PEaKIUi 110 pa3IMYHbIM IMpU3HaKaM (110 YUCITY
U COCTAaBy YYacTBYIOIIMX B PEAKIUM BELIECTB, MO TeroBomy 3ddekrty, Mo
W3MEHEHUIO CTENEHEW OKMUCIICHHS XUMHUYECKUX JIEMEHTOB, MO OOPAaTUMOCTH, IO
YYaCTHIO KaTaln3aTopa). DK30- U SHJIOTEPMUUYECKUE PEAKIIMH, TEPMOXUMHUYECCKUE
ypaBHEHHS.

[Tonsitue 0 ckopocTH XuUmMudeckoil peakuuu. [loHstre 00 OOpaTUMBIX H
HEOOPATUMBIX XUMUUYECKUX peakiusax. [loHsATHEe 0 TOMOT€HHBIX M IeTepOTCHHBIX
peakuusx. [lonstue o karanuse. [loHsTHe 0 XUMHUYECKOM paBHOBecUU. DakTOpBHI,
BIIUSIONIME Ha CKOPOCTh XHUMHYECKOM pEaKIUMd M TOJOKEHHUE XUMHUYECKOTO
paBHOBECHSL.

OKHUCIUTEIbHO-BOCCTAHOBUTEIIBHBIC ~ PEaKI[MH,  JJICKTPOHHBIM  OallaHc
OKHCJINUTEIILHO-BOCCTAHOBUTEIILHOM peaKkuum. CocraBienue ypaBHEHUI



OKHCJIUTEIbHO-BOCCTAHOBUTENIBHBIX ~ PEAKUHUM C  HMCIOJB30BAHHEM  METOJA
3JIEKTPOHHOTO OanaHca.

Teopus 3MEKTPOIUTUYECKON AUCCOLMALIMH. DIEKTPOIUTHI U HEIJIEKTPOJIUTHI.
KaTtnonsl, annoHsl. MeXaHW3M [HCCOLMAIIMU BEIIECTB C Pa3JIMYHBIMU BUIAMU
XUMHU4ecKkoil cBsizu. CteneHs aucconuanuu. CUIIbHBIE U CIIa0ble 3JIEKTPOJIUTHI.

Peakium noHHOTO 0OMEHa. Y CIOBHS MPOTEKAHUS PEAKIIUH HOHHOTO 0OMEHa,
MOJHBIE U COKpallI€HHbIE HMOHHBIE YypaBHEHUs peakinuil. CBOWCTBAa KHCIOT,
OCHOBAaHMM U cojJell B CBeTe TMpPEACTaBICHUN 00 AIEKTPOIUTHUYECKOU
nuccounanuu. KauectBeHHble peakiii Ha HOHBL. [IOHSATHE O TMapOIU3E CONEH.

Xumuueckuii IKCnepumenm:

O3HAKOMJICHUE C MOJEIISIMA KPUCTAUIMYECKUX PEIIETOK HEOPraHUYECKHUX
BCIIECTB — METAIOB W HeMeTaUIoB (Tpadura M anmasa), CIOKHBIX BEIIECTB
(xJopuaa HaTpus), UCCIEOBAHUE 3aBUCUMOCTU CKOPOCTU XMUMHUYECKON peakinu
OT BO3JICUCTBUS PA3IUYHBIX (DAKTOPOB, MCCIENOBAHUE AJICKTPOIPOBOJTHOCTU
pPacTBOpPOB BEMIECTB, IMpOLECCa AUCCOLMALMU KHUCIOT, IIEJIOYEd W COJIeU
(BO3BMOKHO  HCIOJIb30BAaHME BHUACO MAaTE€pUANIOB), TMPOBEICHUE  OIBITOB,
WUTIOCTPUPYIOIIUX ~ MPU3HAKK  TMPOTEKaHUs  peakuu  HMOHHOro  oOMeHa
(oOpa3oBanue ocajaka, BBIJIEJICHHE Ta3a, oOpa3oBaHHWE BOJbI), OIbBITOB,
WUTIOCTPUPYIOIIUX ~ MPUMEPBI  OKUCIUTEIbHO-BOCCTAHOBUTEIIBHBIX  PEaKLUN
(ropeHue, peakiuu pa3fioKEHUs, COSTUHEHHUs), pAcTiO3HABAHUE HEOPTraHUYECKUX
BEIIECTB C I[OMOINBIO KAYECTBEHHBIX PEAKIMA HA HOHBI, PEUICHUE
DKCIIEPUMEHTAJIBHBIX 3a/1a4.

Hemera/uibl M UX COCAMHEHUS

OO6mast xapaktepuctuka TranoreHoB. OCOOCHHOCTH CTPOCHHS aTOMOB,
XapakTepHble cTeneHu okucieHus. CTpoeHue W (Ppuznueckue CBOMCTBA MPOCTHIX
BEIIECTB — TajloreHOB. XWMHUYECKHE CBOWCTBA HAa MNOpUMEpe  XJopa
(B3auMOJEHCTBUE C METaUlaMU, HEMeTa/ulaMH, IIeo4amMu). XJIIOPOBOIOPO/I.
CosnsiHass KUCJIOTAa, XMMHUYECKUE CBOMCTBa, MOJydYeHHE, NpuMeHeHue. JlelicTBue
XJIOpa M XJOPOBOJOPOAA HA OpPraHW3M YeJIOBeKa. BakHEWIHWe XJIOpUIbl U HX
HAXOXJCHUE B MPUPOJIE.

Oo6mas xapakrepuctuka 3neMeHToB VIA-rpynmbel. OCOOEHHOCTH CTPOEHHUS
aTOMOB, XapaKTEepHbIE CTerneHu okucieHusi. CTpoeHune u (HU3MYECKHUe CBOMCTBA
MPOCTHIX BEIIECTB — KUCIOPOAA U Cepbl. AJIOTPOITHbIE MOAU(PUKAIIMN KUCIOPOa
U cepbl. XuMuyeckue cBoiicTBa cepbl. CepoBOOpOJ, CTpOCHUE, (PU3HUECKHE U
XUMHUYECKUE CBOMCTBA. OKCUIBI CEpPhbl KAK MPEIACTABUTEIN KUCIOTHBIX OKCHIOB.
CepHas xwuciora, (QHU3HUECKHE W XHMHYECKHE CBOMCTBAa (0OIME Kak
MPEACTaBUTENS Kjacca KHCIOT W chenupuieckue). XHUMUYECKHE pPEaKIuH,
JeXalue B OCHOBE MPOMBIIUICHHOTO CHOCO0a TMOMYYeHUsI CEPHOM KHCIIOTHI.
[Ipumenenue cepHoi KucaoThl. Coau CEpHOM KUCIOTHI, KAYECTBEHHAs pEaKLMs Ha



cyiabdaT-uoH. Haxoxaenue ceppl U €€ COCOUHEHHH B MpHPOAE. XUMHUYECKOE
3arpsi3HEHHE OKPY’KAIOIIEH Cpeabl COECIMHEHHUSAMH Cepbl (KHCIOTHBIE JOXKIH,
3arpsi3HEHUE BO3/IyXa U BOJIOEMOB), CIIOCOOBI €T0 MPEeI0TBPAILCHUS.

OOmast xapakrepucTuka 371eMeHTOB VA-rpynnbel. OcoOEHHOCTH CTPOEHUs
aTOMOB, XapaKTEpHbIE CTENEHU OKHCIECHUS. A30T, paclpOCTpaHEHHE B MPUPOJIE,
busznyeckue U XxuMudeckue cBoictra. Kpyrosopor a3ora B mpupoje. AMMHaK, ero
dusznyecKkue u XMMHUUECKUE CBOMCTBA, MoyyeHne U npuMeHnenue. Coiu aMMOHMUS,
ux pU3NUEeCcKUe U XMMUYECKHE CBOMCTBA, MpUuMeHeHne. KauecTBeHHas peakiius Ha
WOHBI aMMOHMS. A30THasl KHUCJIOTa, €€ ToJiydeHHe, (U3MYECKHUE U XHUMHYECKUE
CBOMicTBa (0OIlME Kak TMpeJCTaBUTENs Kilacca KHUCIOT U  chenudpuyecKue).
Hcnonb3oBaHWEe HUTPATOB M COJIEM aMMOHUSI B KauyeCTBE MHHEpAIbHBIX
yaoOpeHuil. XMMHUECKOE 3arpsi3HEHUE OKPYKaloLel Cpelibl COCTUHEHUSIMUA a30Ta
(KUCIIOTHBIE JIOXKIM, 3arpsi3HEHUE BO3/AyXa, MHOYBbI U BoOJMOEMOB). docdop,
ayoTpornuele Monupukauuu ¢Gocdopa, uzNUECKUEe U XUMUYECKUE CBOMCTBA.
Oxcup docdopa (V) u hochopHas kuciaoTa, Pu3NIECKUe U XUMUIECKUE CBONCTBA,
nosyuenue. Mcnonp3oBanue GpocharoB B KaUeCTBE MUHEPAIBHBIX YA0OPEHUM.

Oo6mas xapakrepuctuka 3nemMeHToB [VA-rpynmnbel. OCOOEHHOCTH CTPOEHHUS
aTOMOB,  XAapaKTEpHbIE  CTENEHW  OKHUCJIECHUS.  YIVIEpOA,  AJUIOTPOIIHBIE
Moau(UKalMKM, PACIPOCTPAaHEHUE B TNPUPOJE, (PUIUUECKHME U XUMHUYECKHE
cBoiicTBa. Ancopouus. Kpyrosopot yriepona B npupojae. Okcuabl yriepoja, ux
du3nueckue M XUMHUYECKHE CBOICTBA, JEHCTBUE HA JKUBBIE OpPraHU3MBI,
NOJlyYeHUE U MPUMEHEHHE. DKOJIOTMYECKHue MpOOJEeMBbl, CBA3aHHBIE C OKCHIOM
yraepoaa (IV), rumoreza ri100anpbHOrO MOTEIUIEHUS KIMMaTa, MAapHUKOBBIN
addekr. YronpHas KuciaoTa U €€ coM, uX (PU3NUeCKue U XMMHYECKHUE CBOMCTBA,
noJiyueHue W mnpuMeHeHue. KauecTBeHHass peakuus Ha KapOOHAT-HMOHBI.
Hcnonb3oBaHue KapOOHATOB B OBITY, MEIUIMHE, MPOMBIIIJIEHHOCTH U CEIbCKOM
XO34MCTBE.

[TepBoHayabHbIE MOHATHSA 00 OPraHUYECKUX BEIIECTBAX KAK O COETUHEHHSIX
yriaepoja (MeTaH, 3TaH, 3TUJIEH, alleTUIIEH, TaHOJI, TJIMUEPUH, YKCYCHAsI KUCIIOTA).
[IpupogHble HMCTOYHUKK YTIEBOAOPOAOB (yrojib, MPUPOJIHBIA Ta3, HEPTH),
IPOAYKTHl UX MepepaloTku (OEH3MH), UX pPOJb B OBITY U HPOMBIIUIEHHOCTH.
[TonsiTe 0 OMOJIOTUYECKU BAXKHBIX BEILECTBAaX: )KMpax, OejKax, yriieBojax — 1 ux
poJiM B JKH3HM UEJIOBEKa. MaTepuanbHOE €IWHCTBO OpPraHUYEeCKUX U
HEOPTaHUYECKUX COCIMHEHUN.

KpemHuuii, ero Qusnueckue W XUMHUYECKHE CBOMCTBA, IMOJyYCHHE H
npuMmenenue. CoenuHeHHs KpeMHus B npupoje. OOmiye mnpeactaBieHus 00
okcusie kpemuust (IV) u kpemuueBoi kuciore. CHIMKAThI, UX UCIOJIb30BaHUE B
ObITY, B MPOMBIIUIEHHOCTH. BaxxHeilne CTpouTeNbHbIE MaTepHallbl: KepamHKa,



CTEKJIO, IIEMEHT, O0eToH, xkene300eToH. [Ipobnempr 0e30MacHOr0 HMCIOIL30BAHMUS
CTPOUTENIbHBIX MATEPUAJIOB B MOBCEAHEBHOM JKU3HHU.

Xumuueckuii IKcnepumenm:

U3ydeHue 00pa3oB HEOPTaHUYECKHUX BEIIECTB, CBOMCTB COJITHOW KUCIIOTHI,
MPOBE/ICHUE KAYECTBEHHBIX PEAKIMN Ha XJIOPUJI-MOHBI U HAOIOICHHE MPU3HAKOB
WX TIPOTEKAHWsI, OIBITHI, OTpaKAIOIMNE (PU3NUECKHE W XUMHUYECKHE CBOMCTBA
rajoreHOB M HX COCIUHEHUI (BO3MOXKHO HCIOJIb30BAaHUE BHUACOMATEPHUAIIOB),
O3HAKOMJIEHHE C 00pa3laMu XJOPUAOB (TaJOre€HUIIOB), O3HAKOMIJICHHE C
oOpazuiamu ceppl U €€  COeAUHEHUSIMU  (BO3MOXHO  HCIOJb30BaHHE
BUJIEOMATEPHUAIIOB), HAOIIOICHHE TIpollecca OOYTIMBaHUs caxapa IMoJ JeUCTBUEM
KOHICHTPUPOBAHHOW CEPHOM  KHUCJIOThI, HW3Yy4YEHUE XUMHYECKUX CBOMCTB
pa30aBIICHHOI CEepHOM KUCIOTHI, MPOBEIECHNE KAUEeCTBEHHON peaKIK Ha Cynbdar-
WOH W HAOJIOJIeHWEe TNpHU3HaKa €€ MPOTEKaHUs, O3HAKOMJIEHHE C (U3HUYECKUMU
cBoiicTBaMu a3zora, ¢Gochopa MU HUX COCAUHEHHH (BO3MOXKHO HCIIOJIb30BAHUE
BHJICOMATEpHUAIIOB), oOpa3liaMu a30THBIX U (POCHOPHBIX YIOOpEeHUH, MOJyYeHUE,
coOupaHue, pacrno3HaBaHUE U U3YYCHUE CBOMCTB aMMMakKa, MPOBEACHUE
KaueCTBEHHBIX PEaKIMii Ha MOH aMMOHHMS U (PochaT-uOH U M3YyUYECHHUE MPU3HAKOB
UX IPOTEKaHHUsI, B3AMMO/ICHCTBUE KOHIIEHTPUPOBAHHOW a30THOM KUCIOTHI C ME/IBIO
(BO3MOKHO HCIIOJIb30BaHUE BUJIEOMATEPUAIIOB), M3y4YECHUE Mozenein
KPUCTAUIMYECKUX pEIIETOK anMasza, Tpaduta, ¢yiepeHa, O3HAKOMIICHHUE C
MPOIIECCOM  aJCOpPOLIMKM PACTBOPEHHBIX BEIIECTB AKTUBUPOBAHHBIM YIJIEM U
YCTPOMUCTBOM NPOTUBOras3a, MojiydeHue, coOupaHue, pacro3HaBaHUE M U3ydeHUE
CBOMCTB YIJIEKHCJIOTO ra3a, IMPOBE/ICHHE KauyeCTBEHHBIX peakluii Ha KapOoHAT U
CUJIMKAT-MOHBl W W3YYEHHE MPU3HAKOB WX NPOTEKAHUS, O3HAKOMIICHHE C
MPOAYKIIMEH CHUJIMKATHOM MPOMBIIUIEHHOCTH, PEIICHHE HSKCIePUMEHTATbHBIX
3a7a4 1o TeMe «BakHelnme HeMeTaJuIbl U UX COEINHEHUI.

MeTaJiibl 1 MX COeIMHEHU S

OO01mast XxapakTepUCTHKAa XUMHUYECKUX DJIEMEHTOB — METAJUIOB Ha OCHOBaHUH
ux TmnonoxeHus B llepmomgmyeckor cucreMe xumuueckux daemeHTtoB J[. W.
MenpeneeBa u crpoeHusi atoMoB. CTpoeHue MeTauioB. MeTtaynyeckas CBsI3b U
METAUIMYECKAsT ~ KPUCTAJUIMYECKAss  PEIIETKA.  ODJEKTPOXUMUYECKUH  pAX
HamnpsHKeHUN MeTawioB. du3nyeckue U XMMUYECKHe CBOMCTBAa MeTauioB. OO0mue
CrocOObl TIONy4eHUs MeTayioB. [loHATHE O KOPPO3UM METAIJIOB, OCHOBHBIC
crocoObl 3amuThl WX OT Koppo3uu. CriaBbl (CTallb, YYTyH, JIOPATIOMUHUMN,
OpoH3a) ¥ X MPUMEHEHHUE B ObITY U MPOMBIIIIIICHHOCTH.

[Ilenounsie MeTamnel: nonoxeHue B [lepuoanyeckon cucremMe XMMHUYECKHUX
sanemeHntoB JI. MI. MeHaeneeBa, CTpOCHHME MX aTOMOB, HaXOXJECHUE B MPUPOJE.
du3nuecKkue U XMMHUYECKUE CBOMCTBA (Ha mpuMmepe Hatpus U Kanus). OKCUuasl 1



TUJIPOKCUABl HaTpuss W Kanusa. [IpuMeHeHne 1IEeIOoYHBIX METALUIOB M HUX
COCIUHCHUM.

[[lenoyHo3emenbHbIE METAJUIBI MarHMid W KalblMA: IIOJIOXKECHHE B
[Tepuomuueckont cucreMe xumudeckux aneMeHToB Jl. M. MenaeneeBa, crpoeHue
MX aTOMOB, HaX0XJEHUE B Npupoe. PU3NUeCKUe 1 XUMUYECKUE CBOMCTBA MarHusl
U Kanblus. Baxuelue coequHEHHUS Kalblusg (OKCHJA, THUIPOKCUI, COJIH).
JKécTkocTh BOJBI U CITOCOOBI €€ yCTpaHEHUS.

AJtoMUHUN: TIoJ103)keHue B [leproindeckor cCucTeMe XMMUYECKUX 3JIEMEHTOB
. . MenpneneeBa, CTpoeHHE atoma, HaxXxOoXAeHWE B mpupoae. Dusumueckue u
XUMHUYECKHE CBOMCTBA aIFOMUHMSA. AM(OTEpHBIE CBOMCTBA OKCHJIA U THIPOKCHIA
aJIIOMMHMUSI.

Keneso: nonoxenne B [lepuoguueckoi cucreme XMMHYECKUX 3JIEMEHTOB /1.
. MengeneeBa, CTpOEHHE aToMa, HaxOXJIeHUE B mnpupoaec. Duznyeckue u
XUMHYECKHE CBOMCTBA kene3a. OKCUIbI, THAPOKCUIBI U conu xkenesa (11) u xemnesa
(IIT), ux cocras, CBOICTBA U MOJTYyUYCHHE.

Xumuueckuii IKcnepumenm:

O3HAKOMJICHME ¢ o0pa3llaMd METAJIOB U CIUIABOB, HUX (HU3UYECKUMU
CBOMCTBAMH, M3Y4Y€HHE  PE3YyJIbTAaTOB KOPPO3UHU  METAIOB  (BO3MOYKHO
WCIIOJIb30BaHUE BHUJCOMATEPHATIOB), OCOOCHHOCTEH B3aMMOJCHUCTBUS OKCHJA
KJIbIIUSI W HATpus C BOJOH (BO3MOXKHO HCIIOJB30BaHUE BHICOMATEPHUAIIOB),
HCCIICIOBAHUE CBOMCTB XKECTKOM BOJIBI, ITPOLECCA TOPEHUS KeEJe3a B KUCIOPOJE
(BO3BMOXKHO  HCTOJIb30BAHWE  BHUJICOMATEPUANIOB), IPU3HAKOB  IMPOTCKAHUS
KAQYECTBCHHBIX PEAKIIMKA HA WMOHBI: MAarHus, KIbLMS, alFlOMUHUS, [IUHKA, JKEJIe3a
(I1) u xeneza (III), mequ (1), HaGrOEHUE W OMTUCAHUE TPOIECCOB OKPAITMBAHMS
MJJaMEHH MWOHAaMU HATpusi, Kalus U Kaiblusg (BO3MOXHO HCIOJIb30BaHUE
BHUJICOMATEPUAIIOB), UCCIIEIOBaHNE aM(POTEPHBIX CBOMCTB THAPOKCUAA ATIOMUHUS
Y TUAPOKCHUJIA [MHKA, PEUICHUE SKCTIEPUMEHTAIBHBIX 3a7a4 1o Teme « BaxkHeumue
METAaJlJIbl U UX COCMHCHUS.

XHMHUA M OKpPY:KaoUias cpeaa

BemecTtBa m marepuanbsl B IMOBCEAHEBHOW XKU3HM YeloBeKa. besomacHoe
WCIIOJIb30BaHME BEILIECTB M XMMHUYECKUX peakuuil B ObITy. [lepBasi momoinb npu
XAMUYECKUX 0KOTaX U OTPABJICHUSIX.

XUMHUUYECKOE 3arpsi3HEHHE OKpYXKawollel cpeabl (MpeaeibHas AOMyCTUMAs
KOHIIEHTpalus BemecT, nainee — [1/1K). Ponb xumMun B penieHun dK0JIOrHYECKUX
npooiem.

Xumuyeckuii IKCnepumenm:

u3ydeHue oOpasloB MaTepuajoB (CTEKJIO, CIIaBbl METAJUIOB, MOJMMEPHBIC
MaTepualbl).

Mexcnpeomemmnoie ceasu



Peanuzamus MeXnpeaIMeTHBIX CBs3€d NMpH H3YYeHHM XUMHHM B 9 Kiacce
OCYILECTBIISIETCS 4e€pe3 HCIOJb30BaHME KaK OOIIMX eCTECTBEHHO-HAYYHBIX
MOHSTUN, TaK U TOHATHUH, SIBISIIOIIMXCS CUCTEMHBIMH JIJISl OTACIBbHBIX MPEIMETOB
€CTECTBEHHO-HAYYHOTO ITUKJIA.

OO1Me ecTeCTBEHHO-HAYUYHbIE MOHSATHUS: HAy4dHbINH (DaKkT, rumoTesa, 3aKoH,
TEOpWsl, aHallM3, CHHTE3, KIaCCH(PUKAIMs, TEePUOJANIHOCTh, HAOIIOICHUE,
OKCIEPUMEHT, MOJEIHPOBAHUE, HM3MEPEHHUE, MOJEJb, SIBICHHUE, MAaPHUKOBBIN
s PeKT, TEXHOIOTHS, MaTEPHUAIIBI.

®duzrka: Marepusi, aToM, OJEKTPOH, IMPOTOH, HEUTPOH, HOH, HYKJIUJ,
U30TOMBI, PATUOAKTUBHOCTh, MOJICKYJIA, JJICKTPUUYECKUU 3apsiji, MPOBOJHUKH,
MOJIYIPOBOJHUKH,  JTUAJICKTPUKUA, (POTORIEMEHT, BEIIECTBO, TEIO, OO0BEM,
arperaTHoe COCTOSIHUE BEIECTBA, ra3, pacTBOpP, PACTBOPUMOCTb, KpUCTAITNYECKast
pemérka, CIulaBbl, (PU3MUYECKUE BEIMYUHBI, €IWHUIBI U3MEPEHUS, KOCMUYECKOE
IPOCTPAHCTBO, IJIAHETHI, 3BE3/1b1, COJHIIE.

buonorusi: ¢orocuHres, npixaHue, Ouocdepa, IKOCUCTEMA, MHHEPAIBHBIE
yI0OpeHus, MUKPOAJIEMEHTBI, MAKPOIJIEMEHTHI, ITUTATEIbHBIC BEIIECTBA.

['eorpadus: armocdepa, ruapochepa, MHUHEpPaNbl, TOPHBIE MOPOJBI,
II0JIE3HBIE UCKOIIAeMbI€, TOIIIUBO, BOAHBIE PECYPCHI.



IINIAHUPYEMBIE PE3YJIBTATBI OCBOEHHUA ITPOI'PAMMBI 110
XUMHNHU HA YPOBHE OCHOBHOI'O OBIIEI'O OBPA3OBAHUA

JINYHOCTHBIE PE3YJIBTATDBI

JInyHOCTHBIE pe3yJabTaThl OCBOCHUS MPOrPAMMBI  OCHOBHOIO OOIIETO
o0pa3oBaHMsI JOCTUTAIOTCS B XOJA€ OOyYeHHUS XMMHUU B EIUHCTBE y4eOHOU H
BOCHUTATEJILHON JAESATEIBHOCTH B COOTBETCTBUM C TPAIUIIMOHHBIMU POCCUICKUMHU
COLMOKYJIbTYPHBIMH U JYXOBHO-HPAaBCTBCHHBIMU II€HHOCTSIMHU, TPHUHSATHIMU B
oOlllecTBe TMpaBWJIaMH W HOPMaMH TIOBEJACHHUS M CIOCOOCTBYIOT Mpolieccam
CaMOITO3HAHUS, CAMOPA3BUTHS U COLMATIM3AIMN 00YUYaIOIINXCS.

JInyHOCTHBIE ~ pe3yJbTaThl  OTPAXAIOT  TOTOBHOCTh  OOYYaIOIIMXCS
PYKOBOJCTBOBAThCS CHUCTEMOW TMO3UTUBHBIX IIEHHOCTHBIX OpPHUEHTAlUM U
pacIIMpPEHUE OIbITA AEATEIBHOCTH HA €€ OCHOBE, B TOM YHUCJIE B YACTH:

1)IaTpuoTHYECKOro BOCIIMTAHMSL:

LIEHHOCTHOT'O OTHOIIIEHUSI K OTEYECTBEHHOMY KYJIbTYPHOMY, UCTOPUUECKOMY
M HAy4YHOMY HACJICAWI0, TOHWMAaHUWs 3HAYEHUS XMMHYECKOM HAYKH B KU3HU
COBPEMEHHOr0 OOIIECTBA, CIIOCOOHOCTH BJIAJIETh JTOCTOBEPHOU HH(pOpMaIMeil o
[IEPEIOBBIX JOCTHXKEHUSAX W OTKPBITUAX MHUPOBOM M OTECUYECTBEHHOM XUMUH,
3aMHTEPECOBAHHOCTH B HAYUHBIX 3HAHUSAX 00 YCTPOMCTBE MUpa U OOIIIECTBA;

2)rpaskIaHCKOro BOCIIUTAHUSA:

MPEACTABJICHUSI O COLNUAIBHBIX HOpPMax M MPaBWIAX MEKIMYHOCTHBIX
OTHONIIEHUH B KOJUIEKTUBE, KOMMYHHUKATUBHOW KOMIETEHTHOCTU B OOIIIECTBEHHO
MOJIE3HOM,  y4eOHOMCCIEAOBATENbCKOM, TBOPYECKOM W JAPYrHMX  BHJAX
JIEATEIBHOCTH, TOTOBHOCTH K Pa3HOOOpPa3HOM COBMECTHOUM MAEATENbHOCTU MpHU
BBITIOJTHEHUU Y4Y€OHBIX, TO3HABATEIBHBIX 3aJay, BBINOJHEHUA XUMHYECKUX
HKCIIEPUMEHTOB, CO3/IJaHUU YYEOHBIX TIPOEKTOB, CTPEMJICHUS K B3aMMOTIOHUMAHHIO
W B3aUMOIIOMOINIM B TIpoOllecC€ OTOW y4eOHOM eATeTbHOCTH, TOTOBHOCTH
OLICHUBAaTh CBOE TMOBEJECHUE W TOCTYNKM CBOMX TOBApHUIIECH C MO3UIMU
HPABCTBEHHBIX U MTPABOBBIX HOPM C YUETOM OCO3HAHUS MOCIEACTBUM MTOCTYIIKOB;

3)LIEeHHOCTH HAYYHOI'0 MO3HAHUSA:

MHPOBO33PEHUYECKUE TIPEJICTABICHNUS O BELIECTBE M XUMHUUYECKOW PEaKIUH,
COOTBETCTBYIOIIME COBPEMEHHOMY YPOBHIO Pa3BUTHsI HAYKU U COCTABIISIOLIME
OCHOBY JIJI1 TIOHUMAaHMS CYIIIHOCTH HAYyYHON KapTHHBI MHUpa, NPEACTaBICHUS 00
OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHUS MPUPOJbBI, B3aUMOCBS3SIX YEJIOBEKA C
MIPUPOTHOM CPENOM, O POJIM XUMHUHU B TO3HAHUHU 3TUX 3aKOHOMEPHOCTEM;

[I03HABATEIbHBIE MOTHBBI, HAIIPABIICHHBIE HA IMOJIYYEHHE HOBBIX 3HAHUU I10
XUMHH, HEOOXOJHMMBIC IS OOBSICHEHHS HAOJI0IaeMbIX IPOIECCOB M SIBJICHUMH,
MO3HaBaTeNbHOM, MH(GOPMAIIMOHHOW M YHUTATENIbCKOW KYyJIBTYpPbhl, B TOM 4YHCIIE
HaBBIKOB CaMOCTOSITEIbHOM paboThl C y4eOHBIMH TEKCTaMH, CIPaBOYHOU



JUTEPATYPOH, MOCTYIMHBIMA TEXHUYECKHUMH CpEACTBAaMU HH()OPMAIMOHHBIX
TEXHOJIOTUH;

WHTEpPEC K OOYyYCHHMIO M TO3HAHWIO, JIFOOO3HATEIBHOCTh, TOTOBHOCTH H
CIOCOOHOCTh K  €caMOOOpa3oOBaHMIO, TPOEKTHOM U  HCCIEIOBATEIbCKOM
NESATEIbHOCTH, K OCO3HAHHOMY BBIOOPY HAINpaBIEHHOCTH M YpOBHA OOy4YeHUsS B
JIaTbHEHIIIEM;

4)(popMupoBaHNs KYJIbTYPbI 310POBbSI:

OCO3HAaHHUE IIEHHOCTU KW3HU, OTBETCTBEHHOTO OTHOUIIEHUS K CBOEMY
3I0POBbIO, YCTAaHOBKM Ha 370pPOBBIM 00pa3 >KM3HU, OCO3HAHWE MOCIEACTBUH U
HEIPUSATUE BPEIHBIX MPUBBIYEK (YIOTPEOICHHS aIKOTOsl, HAPKOTUKOB, KypEeHHS),
HEOOXOJMMMOCTH COOJIONEHUS TIPaBWJI OE30MacHOCTH TMPU  OOpaIIeHU:d C
XUMHUYECKUMH BEIIECTBAMU B OBITY U PEabHOMN KU3HU;

5)Tpy10BOIro BOCIIMTAHMSI:

MHTEpEC K MPaKTHUYECKOMY U3yUYeHHUIO TTpodeccuil 1 Tpyaa pa3auyHoro poja,
YBOXEHHUE K TPYAy M pe3yibTaTaM TPYIOBOH JEATEIHHOCTH, B TOM YHCIIE Ha
OCHOBE NPUMEHEHMS TPEAMETHBIX 3HAHUM 1O XUMHUHU, OCO3HAHHBIM BBHIOOP
WHJMBUAYAJTLHOU TPACKTOPUHU MPOJIOHKEHUS 00pa30BaHUsl ¢ yUETOM JTUYHOCTHBIX
WHTEPECOB U CIIOCOOHOCTH K XMMUU, OOIIECTBEHHBIX HHTEPECOB U MOTPEOHOCTEH,
yCHEeMHON MpodhecCuOHATBLHOM NeTEIbHOCTH U PAa3BUTHS HEOOXOAUMBIX YMEHUM,
TOTOBHOCTH aJalITUPOBATHCS B MTPOGECCUOHAIBHOU Cpee;

6)3K0/J10rM4eCKOro BOCIIUTAHMS

HKOJIOTHYECKH II€JIECO00pa3HOE OTHOIICHHE K TMPUPOJIE KaK HCTOYHHKY
JKW3HU Ha 3eMJIe, OCHOBE €€ CYIECTBOBAHUs, IOHUMAHUE LIEHHOCTU 3I0POBOTO H
Oe3omacHOro o0Opas3a JKM3HU, OTBETCTBEHHOE OTHOIIEHHE K COOCTBEHHOMY
bu3nYeCKOMY M TICUXMYECKOMY 3J0pPOBbIO, OCO3HAHUE IIEHHOCTH COOJIOJICHUS
npaBuUJI 0€30MacHOTO MOBEICHUSI P padOTE C BEIIECTBAMU, a TAKKE B CUTYalUsIX,
YTPOKAIOIMIMNX 3J0POBbIO U KU3HU JIOAEH;

CIIOCOOHOCTH MPUMEHSTHh 3HAHUS, MOJIy4aeMble MPU U3YYCHUH XUMUH, IS
peleHns 3a1a4, CBA3aHHbBIX C OKPYKAIOLIENH IPUPOJHON CPEIOH, IS OBBIIICHUS
YPOBHSI  DKOJIOTMYECKOW  KYJBTYpbl, OCO3HAHHUS TJIOOAJTBLHOTO  XapakTepa
AKOJIOTUYECKUX MPOOJEM M IMyTeW UX PEIICHHS MOCPEICTBOM METOJ0B XHMUHU,
HKOJIOTHYECKOTO MBIIIJIEHUS, YMEHUS PYKOBOJICTBOBATHCS UM B MO3HABATEJILHOM,
KOMMYHHMKAaTUBHOW U COLMAJIBHON ITPAKTHKE.

METAINIPEJMETHBIE PE3YJIbTATDBI

B cocraBe wMeTanmpeaMETHBIX pE3yJbTATOB BBIJICIAIOT 3HAYUMBIC IS
dbopMHUpOBaHUS MHUPOBO33PECHHS OOIEHAyYHbIE TOHATUS (3aKOH, TEOpHs,
MPUHITUT, TUTIOTE3a, (HAKT, CHCTEMa, MPOIIECC, IKCIEPUMEHT U JIPYTOe.), KOTOPHIE
UCITIOJIB3YIOTCSI B €CTECTBEHHO-HAYYHBIX YYEOHBIX TpPEIMETax U TO3BOJISIIOT Ha
OCHOBE 3HAHUW W3 3TUX MPEaMETOB (OPMHUPOBATH MPEACTABICHHUE O IEIOCTHOM



HAyYHOW KapTHUHE MHpA, U YHUBEpPCAJIbHbIC yIeOHbBIC AEUCTBUS (MIO3HABATEIbHBIC,
KOMMYHUKATHBHBIC, DPETYJISTHBHBIC), KOTOpPBhIE 0OECIeunBarOT (POPMUPOBAHUE
TOTOBHOCTH K CaMOCTOSITEJIbHOMY IUUIAHUPOBAHUIO M OCYIIECTBICHUIO y4eOHOMU
JIEATECIILHOCTH.

Ilo3HaBaTe/ibHbIE YHUBEPCAJIbHBIE YUeOHbIe HeiiCTBUS

ba3zoBble Jiornueckue JaeiicTBuA:

YMEHHUSI HCMOJB30BaTh MNPUEMBI JIOTUYECKOTO MBIIUJIEHUS TPU OCBOCHUU
3HAHUMU: PACKPBIBATh CMBICT XUMHUYECKUX TMOHSATHH (BBIACISATh UX XapaKTEPHbBIC
MPU3HAKK, yYCTaHABJIMBATh B3aUMOCBSI3b C JPYTMMHU TOHSATHSIMH), HUCIOJIb30BaTh
MOHATHUS JJIs1 OOBSICHEHUS OT/ICIbHBIX (PAKTOB U SIBJICHHUM, BBIOWpPATh OCHOBAHUS U
KPUTEPUH VISl KIACCH(PUKAIMA XUMHYECKUX BEIIECTB W XMMHUUYECKHX PEaAKIUH,
YCTaHABJIMBATh MPUYUHHO-CIICICTBEHHBIE CBSI3M MEXKIYy OOBEKTaMH H3Y4YCHHS,
CTPOUTH JIOTUUECKUE PaCCyXIAeHUS (MHAYKTHUBHBIC, JICIYKTUBHBIC, 10 aHAJIOTHH),
JienaTh BBIBOJIBI M 3aKIIOUCHUS

YMEHHUE TMPUMEHSATH B TIPOIECCEe TMO3HAHUS TOHATUSA (TIPEAMETHBIE W
METaNnpeIMETHBIC), CAMBOJIUYECKHE (3HAKOBBIC) MOJIECTU, UCTIOIb3yEMbIC B XUMUH,
npeoOpa3oBbIBATH MIMPOKO MPUMEHSIEMbIE B XUMUU MOJEIbHBIC MPEICTABICHUS —
XUMHUYECKUH 3HAK (CHMMBOJI DJIEMEHTa), XUMHYecKas ¢Gopmylia U YpaBHCHHUE
XUMHUYECKOW PEaKIUU — MPU PelIeHUH Y4eOHO-TI03HABATEIbHBIX 3a7a4, C Y4ETOM
ATUX MOJICTBHBIX MPEJCTABICHUIN BBISBIATh M XapaKTepU30BaAThb CYIIIECTBEHHbIC
MPU3HAKUA U3y4aeMbIX OOBEKTOB — XUMHUUYECKUX BEIIECTB U XUMHYECKUX PEAKIIUM,
BBISBJIAT,  OOIIME  3aKOHOMEPHOCTH, IPUYMHHO-CIICJCTBEHHBIC CBSI3M W
MIPOTHUBOPEUHS B U3y4aEMbIX MPOLIECCAX U SBJICHUSX.

ba3oBble ucciiegoBarTe/IbCKHe AeliCTBUS:

YMEHHUE HCIOJIb30BaTh IMOCTABJICHHBIE BOMPOCHI B KAue€CTBE HHCTPYMEHTA
MO3HAHUS, a TaKKe B KayeCTBE OCHOBBI [Jii (POPMHPOBAHUSI THUIOTE3bI IO
MIPOBEPKE MPABUIBHOCTH BbICKA3bIBAEMBIX CYKJICHU;

MPUOOPETEHUE OIbITa 110 TUTAHUPOBAHHWIO, OPTaHU3AIMH M IMPOBEICHUIO
YYCHUYECKUX OKCIEPUMEHTOB, yMEHHE HaOIwJaTh 3a XOJ0M Mpoliecca,
CaMOCTOSITEJILHO MPOTHO3UPOBATH €ro Pe3yibTaT, popMmyaupoBaTh 0000IIECHUS U
BBIBO/IbI 110 Pe3yJibTaTaM MPOBEAEHHOTO OMbITA, UCCIICIOBAHUS, COCTABIATh OTUET
O MpoJIeTTaHHOM padoTe.

Pabora c nundopmanueii:

YyMEHHUE BBIOMpATh, AHAIMU3UPOBATH W HWHTEPIPETUPOBATH HUHPOPMAIUIO
Pa3IMYHBIX BUJIOB U (OPM MPEACTABICHUS, MOTYyUYaeMyI0 U3 Pa3HbIX UCTOYHUKOB
(Hay4HO-TIONYJISIpHAsT  JIUTEpaTypa XUMHUYECKOTO COJEPMk AHUS, CIPABOYHbBIC
nocoOus, pecypcsl MHTepHETa), KPUTUYECKH OIICHWBATH MPOTUBOPEUYHBYIO H
HEJI0OCTOBEPHYIO MH(OPMAITHIO;



YMEHUE NPUMEHATH Pa3jIu4HbIE METOJbl U 3aMpPOChl MPU NOHUCKE U OTOOpE
uHGOPMAIlMU U COOTBETCTBYIOIIMX JAHHBIX, HEOOXOAMMBIX JJIsi BBITOJHEHUS
y4eOHBIX U TIO3HABATENbHBIX 33/a4 OMpeneIEHHOTO THUIIA, MPUOOPETEHHUE OIbITa B
00JaCTH  HMCHOJB30BaHUS  MHGOPMAIIMOHHO-KOMMYHUKATUBHBIX  TEXHOJOTHUH,
OBJIaJICHUE KYJbTYPOU aKTUBHOTO HCIIOJIb30BaHUS PA3JIMYHBIX TOMCKOBBIX CUCTEM,
CaMOCTOSITENILHO BBIOUpATh ONTUMANBHYIO (hOpMY MpeAcTaBieHus: HHPOPMAIUU U
WUTIOCTPUPOBATh PEIIAEMbIE 337a4d HECJIOKHBIMU CXEMaMH, JharpaMmamu,
Ipyrumu opmamMu rpadKu U UX KOMOUHALIUSIMU;

yMEHUE UCIOJIb30BaTh U aHaJIM3UpoBaTh B IIpolecce Yy4eOHOH U
UCCJIEIOBATENLCKONW JEATEIbHOCTH UHPOPMAIIMIO O BIUSHUU MPOMBIIUIEHHOCTH,
CEJIbCKOTO XO3SIIICTBA M TPAHCIOPTA HAa COCTOSHHE OKPYKAIOIIEH MPUPOIHOM
Cpelbl.

KoMMyHMKAaTHBHBIE YHHBEPCAJbHbIC Y4eOHbIe JeHCTBHS:

YMEHMs 3a/JaBaTb BONPOCH (B XOA€ Juanora M (WJIM) IOUCKYCCHM) IIO
CyLIECTBY  OOCYXJaeMOWl  TeMbl, (POPMYJIHpPOBATH CBOM  IPEIJIOKECHHS
OTHOCHUTEIBHO BBIITOJHEHHSI MPEIJIOKEHHOM 3a/1a4H;

YMEHUSL  NPEJCTaBIATh  MOJYYEHHbIE  pEe3yJbTaThl  MO3HABATEJILHOU
JEATEIPHOCTH B YCTHBIX W IIMCBMEHHBIX TEKCTaX; JEJaTh MPE3CHTALUIO
PE3yJIbTaTOB BBIMOJHEHUS] XMMHUYECKOTO SKCIIEpUMEHTa (J1a00paTOpHOTO OMNbITa,
71a00paTopHOI pabOTHI IO KCCIIEIOBAHUIO CBOMCTB BEIIECTB, YU€OHOTO MPOEKTA);

yMEHUs1 y4EeOHOro COTPYAHMYECTBA CO CBEPCTHHKAMU B COBMECTHOM
IIO3HABATEJIBHOM M MCCIIEIOBAaTEIbCKOM  JACATENBHOCTH  IIPM  PELIECHUU
BO3HUKAIOIIMX MPOOJIEM Ha OCHOBE yuyéTa OOIIMX HHTEPECOB M COIJIACOBAHUS
no3uuil (00cyXeHusi, OOMEH MHEHMSIMH, «MO3TOBBIE IITYPMbD», KOOPAWHALUS
COBMECTHBIX JEHCTBUM, OINpEICICHUE KPUTEPUEB IO OLEHKE KadecTBa
BBITIOJTHEHHOUN pabOTHI U ApyTHE).

PerynsiTuBHBIC YHHBeEpPCAJbHbIC Y4eOHbIe NeHCTBHSA:

YMEHUE CAMOCTOSTENIBHO ONPENENATh LENH JEATEIbHOCTH, IUIAHWPOBATh,
OCYUIIECTBJISATh, KOHTPOJIUPOBATh U MPU HEOOXOJUMOCTH KOPPEKTUPOBATH CBOIO
NesATEeIbHOCTh, BBIOMpaTh Harbonee 3PpPeKTUBHbIE CIIOCOOBI pelIeHUsl yUeOHbIX U
MO3HABATENIbHBIX 33/7a4, CaAMOCTOSITEIbHO COCTaBJISATh WM KOPPEKTUPOBAThH
MIPEUIOKEHHBIM  QITOPUTM JEUCTBUUA MPU BBINOJHEHUM 33JaHUM C Y4YETOM
MOJy4YEHHUS! HOBBIX 3HAHUW 00 M3yyaeMbIX OOBEKTax — BEIIECTBAX U PEAKIUSX,
OLICHMBATh COOTBETCTBUE IMOJYYEHHOTO pe3yJibTaTa 3asBJICHHON LEIU, YMEHHE
UCIOJIb30BaTh U aHAIM3UPOBATh KOHTEKCTHI, MPEJIaraéMble B YCIIOBUU 3aJIaHUN.

HPEAMETHBIE PE3YJIBTATBI

B cocraBe mpeaMETHBIX pPE3yJabTAaTOB IO OCBOCHHUIO 0053aTEIHHOTO
Collep KaHMs, YCTAHOBJIEHHOTO JaHHOW denepaibHON pabodeil mporpaMMoH,
BBIICJISIIOT: OCBOEHHBIE OOYYaIOIIMMHCS HAay4YHbI€ 3HAHUSA, YMEHUS U CIOCOObI



NEUCTBUN, chenupuIecKkue I TpeAMETHOW o0macth «XUMHS», BUIBI
JEATeIbHOCTH 1O  TMOJYYEHHIO HOBOIO  3HAHUS, €ro HWHTEpIpETallH,
peo0pa30BaHUIO U MPUMEHEHUIO B PA3JIMYHBIX YI€OHBIX U HOBBIX CUTYyaITUsIX.

K konIy oOyuenus B 8 kj1acce npeMeTHbIE PE3yJIbTaThl Ha 0a30BOM YPOBHE

JOJDKHBI OTpaXkaTh CPOPMUPOBAHHOCTD Y OOYHAIOIINXCS YMEHUM:

e PACKPBIBATh CMBICJ OCHOBHBIX XMMHUYECKHX MOHSATHUM: aTOM, MOJEKYJa,
XUMHUYECKUN 3JIEMEHT, MPOCTOE BEIIECTBO, CIOKHOE BEIIECTBO, CMECH
(omHOpOAHAS M HEOJHOPOAHAS), BAJIGHTHOCTh, OTHOCUTEJIbHASI aTOMHAs U
MOJIEKYJISIpHAs Macca, KOJMWYECTBO BEIIECTBA, MOJIb, MOJSIpHAas Macca,
MaccoBas J10J1s1 XUMUYECKOTO 3JIEMEHTa B COCIMHEHUHU, MOJISIPHBIA 00BEM,
OKCHUJ, KHCIIOTa, OCHOBaHHUE, COJIb, 3JEKTPOOTPULATEIBHOCTh, CTEIEHb
OKHUCIICHUS, XUMHUYECKasl peaKlus, KiIacCUPUKALMS peakiuil: peakiuu
COCIMHEHUSA, PEaKIMU PAa3JIOKEHUs, PEAKIUU 3aMEIICHUs, PEaKIuu
oOMeHa, 3K30- U SHJOTEPMHUUECKHUE PEAKIINH, TEIII0BOU 3 EKT peakiumu,
AIpO aTOMa, JJIEKTPOHHBIA CJIOW aroma, aTOMHasi OpOHUTallb, pPaanyC
aToMa, XUMHUYECKasl CBsI3b, MOJSPHAS W HEMOJSpHAs KOBAJICHTHAsl CBA3b,
WOHHAs CBA3b, MOH, KaTUOH, aHMOH, PACTBOP, MAccoBas J0Ji BEIEeCTBa
(MporeHTHAsI KOHIIEHTpAIKsl) B pacTBOPE;

e WUIIOCTPUPOBATh B3aMMOCBSA3b OCHOBHBIX XHMHUYECKHX TOHSATUHA U
MPUMEHSITH 3TU TOHSATHUS MPU OMKUCAHUH BEIIECTB U UX MPEBPAIICHUI;

e HCIOJb30BAaTh XHWMHUYECKYIO CHUMBOJMKY JMJII COCTaBJICHHS (HOpMYT
BEILIECTB U YPABHEHUI XUMHUYECKUX PEAKIIHII;

e ONpENENsATh BAJCHTHOCTh aTOMOB 3JIEMEHTOB B OMHAPHBIX COEIUHEHUSIX,
CTENIEHb  OKUCIEHUS  DJEMEHTOB B  OWHApHBIX  COCAMHEHUSX,
NPUHAAJIEKHOCTh BEIIECTB K ONPEAEIEHHOMY KJIACCy COEOUHEHUH IO
dbopmynaMm, BHUJ XUMHUYECKOW CBsI3M (KOBaJeHTHas M HOHHAas) B
HEOPTaHUYECKUX COCANHEHUSX;

e packpbiBaTh cMbIci Ilepuomnueckoro 3akona JI. M. Menneneesa:
JIEMOHCTPUPOBATh TMOHUMAHUE TEPUOJAMYECKON 3aBUCUMOCTH CBOWCTB
XUMHUUYECKUX AJIEMEHTOB OT MX moJjioxkeHus B llepuomuueckoil cucreme,
3aKOHOB COXpPAHEHHS MAacChl BEIECTB, MOCTOSHCTBA COCTaBa, ATOMHO-
MOJIEKYJISIPHOTO YYE€HUSI, 3aKOHAa ABOTrajipo;

e ONUCBHIBATh W XapakTepus3oBaTh TabmuuHyro ¢opmy Ilepuonnyueckoi
CUCTEMbl XHMHMUYECKHUX OJJIEMEHTOB: pa3judaTh T[IOHATHUS «TJaBHAs
noarpynmna (A-rpymnmna)» u «mnobounas noarpynna (b-rpymnmna)y, manbsie u
OONbIIME TIEPUOJBI, COOTHOCUTH OOO3HAYEHUS, KOTOpPHIE HMEIOTCS B
tabmuie «llepmomuueckass cucTeMa XHUMHYECKHX diemeHToB J[. .
MeHneneeBay € YHCIOBBIMM XapaKTEpPUCTHKAMH CTPOEHUS aTOMOB



XUMHUYECKUX JIEMEHTOB (COCTaB U 3apsij spa, 00IIee Yrciio dJIEKTPOHOB
U pacTpeeiCHUE UX 0 SJIEKTPOHHBIM CJIOSIM);

KJIacCU(DUIMPOBATh XUMUYECKHUE DJIEMEHTHI, HEOPTaHUYCCKUE BEIIECTBA,
XUMHUYECKUE peakiuu (10 YUCIy UM COCTaBy YYacTBYIOUIUMX B pEaKIUU
BEIIIECTB, 110 TETUIOBOMY (D (EKTY);

XapaKTepH30BaTh (OMUCHIBATH) OOIIME XUMHUYECKHE CBOMCTBA BEICCTB
Pa3TUYHBIX KJIACCOB, TOJTBEPXKAasi OMUCAHUE MMPUMEPaAMU MOJIEKYISIPHBIX
ypaBHEHUHN COOTBETCTBYIOIIUX XUMUYECKUX PEAKIIHIA;

MPOTHO3UPOBATh CBOMCTBA BEILIECTB B 3aBUCUMOCTU OT UX KaUE€CTBEHHOIO
COCTaBa, BO3MOXXHOCTH TMPOTEKAHUS XUMHUYECKUX TPEBpALICHUNA B
Pa3TUYHBIX YCIOBUSX;

BBEIYHCIIATh OTHOCHTEIBHYIO MOJICKYJSIPHYIO W MOJIIPHYIO MAacChl
BEII[ECTB, MAaCCOBYIO JIOJII0 XHMHYECKOTO »dJIeMeHTa 10 ¢opmyre
COEJIMHEHHUS, MACCOBYIO JIOJIO BEIIECTBA B PACTBOPE, IPOBOJIUTH PACUETHI
110 YPaBHEHUIO XUMHUYECKON PEAKITNH;

MIPUMEHSATh OCHOBHBIC OTEPAIlMH MBICITUTEIBHON JEATEILHOCTH — aHAJIH3
U CUHTE3, CpaBHEHHE, 0000IIeHHe, CUCTeMaTU3aluIo, Kilaccu(uKaiuio,
BBISIBJICHUE TMPUYMHHO-CICACTBEHHBIX CBSI3€d — JUISI M3YyYEHHs] CBOMCTB
BEIIECTB M XHUMHUYECKHX PpEaKIMil, eCTEeCTBEHHO-HAyYHBbIE METOJIbI
MO3HAHUS — HAOJIOJCHWE, W3MEpPEHHEe, MOJEIMPOBAHUE, SKCIECPUMEHT
(peasibHBINA U MBICIICHHBIN );

ClIeIOBaTh  NpaBWIaM  T[OJIb30BAaHUSA  XMUMHYECKOM  TOCYI0Ml U
7abopaToOpHbIM  000pY/IOBaHHMEM, a TakK)Ke TMpaBHiiaM OOpaIIeHUs C
BEIIECTBAMU B COOTBETCTBUM C WHCTPYKIUSMU 10 BBIMOJHEHUIO
7a00paTOPHBIX XUMHUYECKUX OIBITOB IO TONYYCHUI0O U COOMPAHUIO
razoo0pa3HbIX BEIIECTB (BOJAOpPOAA M KHUCIOPOJa), MPUTOTOBJICHUIO
PAaCTBOPOB C OMNPEAECIEHHON MAaCCOBOM JIOJI€W paCTBOPEHHOTO BEIIECTBA,
IJIAHUPOBATh W TPOBOAUTH  XMUMHYECKHE  DKCICPUMEHTHI  TIO
pacro3HaBaHUIO PACTBOPOB IIEIOYEH M KUCIIOT C TTIOMOIIBIO WHIUKATOPOB
(;takmyc, dhenondraient, METUIOPAHXK U JIPYTHUE).

K xoHiy 00yuenus B 9 kJjiacce npeaMeTHbIC pe3yJIbTaThl HA 0a30BOM YPOBHE
JOJDKHBI OTPaXXaTh CPOPMUPOBAHHOCTH Y 00YHAIONTUXCS YMEHUIA:

PacKphIBaTh CMBICII OCHOBHBIX XUMHYECKMX MOHATHM: XUMHUYECKUU
AJIEMEHT, aTOM, MOJIEKyJia, WOH, KaTHOH, aHWOH, IPOCTOE BEILIECTBO,
CJI0’)KHOE€ BENIECTBO, BAJCEHTHOCTb, 3JIEKTPOOTPUIATEIBHOCTh, CTETEHb
OKHUCJICHHS, XUMUYECKasl PeaKIlusi, XUMUYECKasl CBS3b, TEIJIOBOU AP hEeKT
peakinuu, MOJb, MOJIIPHBIH  00BEM,  pacTBOp,  DIEKTPOJIHTHI,
HEJJICKTPOJIUTHI, JJICKTPOJIMTUYECKAs IUCCOLMALNS, PEAKIUU WOHHOIO
oOMeHa, KaTaJu3aTrop, XUMHYECKOE paBHOBECHE, OOpaTUMbIE U



HEOOpaTUMBIE PEaKIMH, OKHUCIUTEIIbHO-BOCCTAHOBUTEIBHBIC PEAKITUH,
OKUCIIUTENIb,  BOCCTAHOBUTEIb,  OKHUCIEHHME W  BOCCTAaHOBIICHUE,
AITOTpOTHsA, aM(pOTEPHOCTh, XUMHUYECKas CBs3h (KOBAJICHTHAs, WOHHAs,
MeTajuInyecKas), KpHUCTaJUIMYecKass pemérka, KOppo3us METalJIOB,
CIUIaBbl, CKOPOCTb XHUMHUYECKOW peakUuuu, MPEeAeiabHO IOMyCTUMAas
koHuentpauus [1/IK Bemecrsa;

WUTIOCTPUPOBATh B3aUMOCBSI3b OCHOBHBIX XUMHUYECKUX MOHATHH U
MIPUMEHSTh 3TU NOHATHUA MPU OMKMCAHUY BEIIECTB U UX MPEBPALLICHUI;
UCIIOJIb30BaTh XUMHUYECKYI0 CHMBOJIMKY JJII COCTaBlIeHUS (opMy
BEILIECTB U YPABHEHUI XMMHYECKUX PEAKIIMIA;

ONPENIEeNATh BAJIGHTHOCTD U CTENIEHb OKUCIECHUSI XUMUYECKHUX 2JIEMEHTOB B
COCIMHEHUAX Ppa3IUYHOrO COCTaBa, MPUHAICKHOCTh BEIIECTB K
OTpeNIeIEHHOMY KJIACCY COEIUWHEHUU 1o ¢opmyrnaMm, BHUJI XUMHUYECKOU
CBs3M (KOBaJCHTHAs, WMOHHAsA, MeETaUIMuecKas) B HEOPraHMYECKUX
COCIMHEHUAX, 3aps]l MOHA MO XUMHUYECKOU (opmylie, XapakTep Cpeibl B
BOJIHBIX PACTBOpPaX HEOPTraHWYECKUX COCAMHEHUMN, TUIl KPUCTATUTMYECKOU
PELIETKA KOHKPETHOI'O BELIECTBA;

packpeiBath cMmbica Ilepuommueckoro 3akona J[. WM. MenneneeBa u
JEMOHCTPUPOBATh €ro IOHWMAaHUE: OIKCHIBATH U XapaKTepU30BaTh
Tabnuuynyo Gopmy Ilepuogmdeckoil CUCTEMbl XUMHYECKUX 3JIEMEHTOB:
pasznuyaTh MOHATUSA «rjaBHasg noarpynmna (A-rpynmna)y U «modooyHas
noarpymnmna (b-rpynma)», manbie u OONbIIME MEPUOJABI, COOTHOCHUTH
0003HauYeHUs, KOTOpbIE HMEIOTCS B TIEPUOJUYECKON TaliuIe, ¢
YUCJIOBBIMU  XAPAKTEPUCTUKAMHU  CTPOEHUS  aTOMOB  XMMHYECKHUX
AJIEMEHTOB (COCTaB W 3aps] sjapa, OOIIee YHUCIO DJJIEKTPOHOB U
pacrpefielieHue HX MO0 DJIGKTPOHHBIM CJIOSIM), OOBSICHATH OOIIUe
3aKOHOMEPHOCTH B M3MEHEHHHM CBOMCTB 3JIEMEHTOB M MX COEIUHEHUI B
npeaenax MaJblX NEPUOJIOB U TJIaBHBIX MOATPYHI C YYETOM CTPOEHUS HUX
aTOMOB;

KJIacCCU(UIIMPOBATh XUMUUYECKUE DJIEMEHTHI, HEOPraHUYECKHE BEIECTBA,
XUMHUYECKUE peakiuu (10 YUCIy UM COCTaBYy Y4YacTBYIOIIUX B PeaKIUu
BEIIECTB, MO TEMJIOBOMY 3P EKTy, MO0 U3MEHEHHUIO CTENEHEH OKHCIICHUS
XUMHUYECKHUX DJIEMEHTOB);

XapakTepu3oBaTh (OMUCHIBATH) OOIIME U CHEUDUYECKHE XUMHUYECKUE
CBOMCTBAa TIPOCTBHIX M CJOXHBIX BEIIECTB, TMOJTBEPXKIAs OIMNUCAHUE
NpuUMepaMHl MOJICKYJISIPHBIX M HOHHBIX YPaBHEHUW COOTBETCTBYIOIIHUX
XAMUYECKUX PEAKIIHI;

COCTaBIIAITh YPABHEHUS BJEKTPOJIUTUYECKOW JIMUCCOLMAIIMU  KHCIOT,
LIEJI0YEN U COJIEH, MOJIHBIE U COKPAILLEHHBIE YPABHEHHUS PEAKLIMN HOHHOTO



oOMeHa, YypaBHEHHS pEaKUui, MOATBEPKAAIOIINX CYIIECTBOBAHUE
TEHETUYECKOM CBSI3M MEXK/Ty BEIIECTBAMU PA3TMYHBIX KIACCOB;
pacKpbIiBaTh CYIIHOCTh OKHCIIUTEIbHO-BOCCTAHOBUTEIBHBIX  PEAKIIHiA
MIOCPEICTBOM COCTaBJICHUS JIEKTPOHHOTO OaraHca dTUX PEaKITHii;
POTHO3UPOBATh CBOWCTBA BEIIECTB B 3aBHCHMOCTH OT HMX CTPOCHHS,
BO3MOYKHOCTH TIPOTCKAHUS XWMHUYECKHX TMPEBPANICHUNH B Pa3TUIHBIX
YCIOBUSIX;

BBIUUCIIATh OTHOCHUTENBHYIO MOJEKYJISAPHYI0O H  MOJSIPHYIO MAacChl
BEIICCTB, MAaCCOBYIO [IOJIIO XHUMHYECKOTO JJIeMEeHTa 1o (dopmyie
COCIMHEHWsI, MACCOBYIO JIOJIO BEIIIECTBA B PACTBOPE, MPOBOAUTH PACUETHI
110 YPaBHEHUIO XUMUYECKON PEaKITNN;

coON0JaTh  MpaBWja  MOJb30BAHUA  XMMHYECKOW  MOCYAOH H
7ab0paTOpHBIM  00OpYIOBaHMEM, a TaKXKe IMpaBWia OOpaiieHus ¢
BEIIECTBAMU B COOTBETCTBUM C HWHCTPYKIUSMU IO BBIMOJHEHUIO
7a00paTOPHBIX XMMHYECKHUX OIBITOB MO TOJYyYEHHUI0O U COOMPAHUIO
ra3o000pa3HbIX BEUIESCTB (aMMHUaKa U YTIIEKUCIIOro ras3a);

MPOBOJUTh  PEAKIHWH, TOATBEPKIAMOIIMNE  KAYSCTBEHHBIM  COCTaB
Pa3IMYHBIX BEIIECTB: PACMO3HABATH OMBITHBIM IYTEM XJIOPHUI-, OpOMUJI-,
uonu-, kKapoonart-, ¢docdar-, cuiamkar-, cyiabdar-, THAPOKCH]I-UOHBI,
KaTHOHBI aMMOHHUS M HMOHBI M3YYEHHBIX METAJUIOB, MPUCYTCTBYIOIIHNE B
BOJHBIX PacTBOpPaX HEOPTAHMYECKUX BEIIECTB;

MPUMEHSTH OCHOBHBIC OIEPAIlMU MBICIUTEIBHON JEATEIbHOCTH — aHaJIHU3
U CUHTE3, CpaBHEHHUE, OO0OO0OIIeHHe, CHUCTEeMATHU3alMi0, BbISBICHHE
MPUYUHHO-CJICJACTBEHHBIX CBS3€d — I WU3y4YEHUS CBOWCTB BEIICCTB U
XUMUYECKAX PEaKIUi, €CTeCTBCHHO-HAYYHBIC METOIbl TIO3HAHUS —
HaOMOIeHNE, M3MEpPEeHHe, MOJCTUPOBAHUE, DKCIEPUMEHT (peajbHBIA U
MBICJICHHBIN ).



TEMATHUYECKOE IINTAHUPOBAHHUE

8 KJIACC
Koau4vecTBo yacoB
Ne HanmenoBanmue pa3jiesioB u JuiekTpoHHbIE (UG POBbIE)
KonTposabHbie IpakTuyeckue
n/n TeM MPOrpaMMBbl Bcero oOpa3oBaTe/ibHbIE pecypchbl
padoThI padoThI
Pasznea 1.IlepBoHavaibHble XUMHYECKHE OHSTUSA
XuMHS — BaxkHas 00J1aCTh

11 €CTEeCTBO3HAHUS U 5 ) bu6mmoreka [IOK

' MPAKTUYECKOU NEeATEILHOCTH https://m.edsoo.ru/7f41837¢c

YyesoBeKa

12 BemecTBa 1 xuMuueckue 15 | bu6nmnoreka [IOK

' peakunu https://m.edsoo.ru/7f41837¢

Hroro no pazneny 20

Pa3nen 2.BaxxHeiimme npeacTaBuTe/ M HEOPraHMYECKUX BellleCTB
1 Boznyx. Kucnopon. ITonstue 6 bubnuoreka [JOK

' 00 okcugax https://m.edsoo.ru/7f41837¢c
29 Bonopon. Ilonsarue o kucimorax 2 | bubnmnorexka HOK

' U COTIAX https://m.edsoo.ru/7f41837¢
)3 Bona. PactBopsl. [Tonsitue 06 5 1 1 bu6nuoreka [IOK

' OCHOBaHHSX https://m.edsoo.ru/7f41837c
24 OCHOBHBIE KJIACChI 1 | | bubmuorexa [JOK

) HEOPraHUYECKUX COCIMHEHUN https://m.edsoo.ru/7f41837¢

Hroro no pazneny 30

Pa3nen 3.11epnonnyeckuii 3axkoH u [lepuoguyeckas cucrema xumuieckux 31eMeHToB /. . MenaesieeBa. CTpoeHne aToMoOB.

Xumnueckas cBsizb. OKHCIANTENbHO-BOCCTAHOBUTEIbHBIE pP€aKIuu




3.1

3.2

[Tepuonuueckuii 3aKOH U
IIepunonnueckas cucrema
XUMHUYECKUX dieMeHToR /1. .
MenneneeBa. CTpoeHue aroma
XUMHYECKas CBA3b.
OKucauTenbHO-
BOCCTAHOBUTEIBHBIE PEAKIIUU

Hroro no pasaceiny

PesepBHOE Bpems

OBIIEE KOJIMYECTBO YACOB I10
[NPOTPAMME

15

68

bu6nmmoreka [IOK
https://m.edsoo.ru/7f41837¢c

bu6nmoreka [IOK
https://m.edsoo.ru/7f41837¢c

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

bubmuorexa [JOK
https://m.edsoo.ru/7f41837¢c




9 KUIACC

KonuyecTBo yacos DJIEeKTPOHHBIE
HaumeHoBaHue pa3aeioB 1 TeM nu(ppoBbIe
Ne ni/m P Konrpoabnbsie IIpakruuyeckue (mupp )
NMPOrpamMMbl Bcero o0pa3oBaTe/bHbIEC
padoThI padoThI
pecypcsl
Pa3nes 1.BemecTBo U XuMH4YecKHe peakiun
L1 [ToBTOpEeHue U yriaydieHne 3HaHu| 5 | bubnuoreka [JOK
’ OCHOBHBIX pa3/eloB Kypca 8 Kiacca https://m.edsoo.ru/7f41a636
12 OCHOBHBIE 3aKOHOMEPHOCTH XUMHYECKHX 4 bubnuotexa [HOK
’ peaxiuii https://m.edsoo.ru/7t41a636
13 DIIEKTPOTUTHYECKAS JUCCOIHAITHSI. g | | bubnmnoreka [HOK
' XUMHUYECKUE PEAKIIMU B PACTBOpaAxX https://m.edsoo.ru/7f41a636
Hroro no pazaeny 17
Pa3nes 2.HemeTanibl 1 UX cOeANHEHUS
1 OO11ast XapaKTepUCTHKA XUMHYECKUX 4 | bubmuoreka [JOK
) aneMeHToB VIIA-rpynmnsl. ["anorenst https://m.edsoo.ru/7f41a636
OO0m1as XxapakTepuCTUKa XUMHUECKUX
2.2 sanemeHToB VIA-rpynmnsl. Cepa u eé 6 brbmmorexa [TOK
' PYTHEL L-ep https://m.edsoo.ru/7f41a636
COEIMHEHUS
OO61mas xapakTepUCTHKA XUMUYECKUX
2.3 aneMeHToB VA-rpynmsl. A30T, pochop u ux 7 1 Bubmmorexa [IOK
' PyIHHBL ’ P https://m.edsoo.ru/7f41a636
COETMHEHUS
OO01mas XxapakTepUCTHKa XUMUYECKUX
2.4 sneMeHToB [VA-rpynmsl. Yraepoa u 8 1 2 bubmmorexa [TOK
' . PYIHEL POx https://m.edsoo.ru/7f41a636
KPEMHHI U UX COCTUHEHUS
Hroro no pazneny 25




Pa3zgen 3.MeTaJllIbI M X COeANHEHUS

. bubmuorexa [JOK
31 Obmpae cBOHCTBA METANIOR 4 https://m.edsoo.ru/7f41a636
. bu6nmoreka [IOK
3.2 Baxkueiimue MeTamibl 1 UX COSTUHEHUSI 16 hitps://m.edsoo.ru/7f41a636
Uroro no pazgeny 20
Pa3nen 4.Xumus u okpy:xaiomas cpeaa
4.1 BemecTBa 1 MaTepuansl B JKU3HU 4EJIOBEKA 3 bubmmorexa LOK
) m P https://m.edsoo.ru/7f41a636
Hroro no pazneny 3
PesepBHOE BpeMs 3 bubmmorexa OK
p p https://m.edsoo.ru/7f41a636
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68




ITOYPOYHOE IIVTAHUPOBAHUME

8 KJIACC
KoauvecTBo yacoB DJIeKTPOHHbBIE
Ne HMara uudposeie
Tema ypoka KonTpoabubie IIpakTuueckue
n/n Bcero H3yueHusi oOpa3zoBaTeibHbIE
padoThI padoThI
pecypchbl
| [Ipenmer xumuu. Poiap XuMuu B )KU3HU | 04.09.5 bu6mmoreka [IOK
yenoBeka. Tena v BemecTna o https://m.edsoo.ru/ff0d210c
bu6mmoreka [IOK
1 .09.2
2 [TonsiTne 0 MeToAaX MO3HAHKS B XUMHH 05.09.25 hitps-//m.cdsoo.ru/f0d227c
[IpakTuueckas padora Ne 1 «IIpasuiia
3 paboThI B 1a00paTOpUU U TIPUEMBI | 11.09.25 bubnuorexa [JOK
oOparleHus ¢ 1ab0paTOPHBIM o https://m.edsoo.ru/ff0d23dc
000pyIOBaHUEM
4 Yucteie BemecTBa U cMech. CIocoObl | 12.09.25 bu6mmoreka [JOK
pasesieHust cMeceit o https://m.edsoo.ru/ff0d26ca
[TpakTrueckas padota Ne 2
5 «II’)a3 eJIeHne cﬁeceﬁ (Ha mpumepe 1 18.09.25 bubmmorexa [IOK
A . PHMEp o https://m.edsoo.ru/ff0d28c8
OYHUCTKHU NTOBApEHHOW COJIN)»
bubmuoreka [JOK
1 19.09.2
6 ATOMBI H MOTICKYJIEI 9.09.25 https://m.edsoo.ru/ff0d2a6c¢
7 XuUMHUUYECKHE PJIEMEHThI. 3HAKU | 750925 bu6mmorexa [IOK
(CUMBOJIBI) XMMHUYECKHUX DJIEMEHTOB o https://m.edsoo.ru/ff0d2be8
bu6mmorexa [IOK
1 26.09.2
8 IIpocTeie u Cl10KHBIE BEIIECTBA 6.09.25 hitps://m.cdsoo.ru/ff0d2a6e
bubmuoreka [JOK
- 1 2.10.2
? ATOMHO-MOEKYIPHOE yHetiite 021025 | ipsi/im edsoo.rwffod2ds




3aKOH ITOCTOSIHCTBA COCTaBa BCIIIECTB.

bu6mmoreka [IOK
1 X .B .10.2
0 uMudeckas popmyina. BaneHTHOCTb 03.10.25 hitps-//m.cdsoo.ru/ff0d2eac
aTOMOB XMMHYECKUX JIEMCHTOB
OTHOCuTENbHAs aTOMHAs Macca. bubnmoreka [JOK
11 09.10.25
OtHocuTeNbHAsA MOJIEKYJISIpHAs Macca https://m.edsoo.ru/ff0d323¢
12 MaccoBas 107151 XUMHYECKOTO 10.10.25 bubmuoreka [JOK
SJIEMEHTA B COCTMHEHUH o https://m.edsoo.ru/ff0d350¢c
13 KomnngectBo BemecTBa. Mob. 16.10.25 bu6mmoreka [IOK
Monsipaast macca o https://m.edsoo.ru/ff0d5230
14 DuU3NYECKUE U XUMUYECKUE SBJIICHUS. 17.10.25 bubnuorexa [JOK
XUMHUYECKas pEaKIUs o https://m.edsoo.ru/ff0d37fa
15 [Ipu3Haky U ycioBus NPOTEKAHUS 23.10.25 bubnnorexa [HOK
XMMHYECKHX PEaKInii o https://m.edsoo.ru/ff0d3al6
16 3aKOH COXpaHEHHUsI MacChl BEUIECTB. 241095 bubnmnoreka [JOK
XUMHYECKUE YpaBHEHUS o https://m.edsoo.ru/ff0d3b88
Brruncnenus konm4yecTBa, Macchl
17 BEILIECTBA 10 YPABHEHUSAM XUMHUYECKUX 06.11.25 bubmmorexa [OK
H N yp T https://m.edsoo.ru/ff0d5708
peakuuit
Knaccudukanmss XuMUuecKux peakiuii
18 (coenuHEeHUs, pa3I0KEeHUs 07.11.25 bubmorexa HOK
8 P ’ S https://m.edsoo.ru/ff0d3f34
3aMeleHus, o0OMeHa)
M. B. JIoMOHOCOB — y4Y€HBIN- Eub 1OK
nOIMoTeKa
19 . 06006 13.11.25
DHINMIGIONEANCT. LIDODIIEHHE 1 https:/m.edsoo.ru/ff0d40c4
CUCTeMAaTH3aI¥sl 3HAHUH
20 KonrtponsHast padora Nel mo reme 14.11.05 bubmuoreka [IOK
«BelecTBa U XMMUUYECKUE PEAKIHNY o https://m.edsoo.ru/ff0d4290
)1 Boznyx — cmecs razos. Cocras 20.11.25 bubnuoreka [IOK

Bo3ayxa. Kucinopon — aneMeHT u

https://m.edsoo.ru/ff0d448e




IIPOCTOC BEIICCTBO. O30H

duznueckre 1 XUMUYECKHE CBOMCTBA

bubmuoreka [JOK

22 KHCJIOpoJia (peaKIuyu OKUCICHUS, 21.11.25 hitps-//m.cdsoo.ru/f0d46 14
ropenue). [lonsTue 06 okcumgax
CriocoObl mosTy4eHHst KUCIOPOaa B
23 naboparopun Zlqn OMLIH_UIGHI;{OCTI/I 27.11.25 bubmmorexa [IOK
paTop P ' o https://m.edsoo.ru/ff0d497a
[IpumeHeHune kucnopoaa
TemnoBoit 3¢ ekt xumuaeckoit
24 peaKuuu, MOHITHE O 28.11.25 bubnnoreka [JOK
TEPMOXMMHUYECKOM YPaBHEHHH, IK30- U o https://m.edsoo.ru/ff0d4790
IHAOTEPMHUYCCKUX PEAKIIAIX
TomnuBo (HedTh, Yroib U MeTaH).
25 3arpsi3HeHue BO3AyXa, CIIOCOObI €ro 04.12.25 bubmmorexa [IOK
P Ayxa, o https://m.edsoo.ru/ff0d4cda
MIPEIOTBPALICHUS
ITpakTryeckas pabora Ne 3 o Teme
26 «[lony4yenue u coOupanue KHCIOpoa 05.12.25 bubmmorexa [OK
i . P poaa, o https://m.edsoo.ru/ff0d4ae2
W3YYEHHE €ro CBOMCTBY
7 Bonopon — anemeHT u npocroe 11.12.25 bubnnoreka [JOK
BemecTBo. HaxoxieHnue B mpupose o https://m.edsoo.ru/ff0d4dd0
)% du3nyecKkre 1 XMMUYECKHe CBOMCTBA 12.12.05 bubmuoreka [JOK
Bojopoza. [IpuMeHenne Bogopoaa o https://m.edsoo.ru/ff0d4dd0
bubmuorexa [JOK
2 IT 18.12.2
? OHITAC O KHCTOTAx 1 COIX 8225 | ipsi//m.edsoo.ru/ff0d50d2
30 CriocoOsI oTydeHus BOAOPOa B 19.12.25 bubnmoreka [JOK
nabopaTopuu o https://m.edsoo.ru/ff0d4dd0
ITpakTuyeckas padora Ne 4 o reme
bu6mmoreka [IOK
31 «[Tomyuenue u cobupanue Bogopo/a, 25.12.25

W3YyYEHHUE ETO CBOMCTB)

https://m.edsoo.ru/ff0d4{42




Mosipablii 00bEM ra3oB. 3aK0OH

bu6mmoreka [IOK

32 26.12.25
ABorajipo https://m.edsoo.ru/ff0d542e
Brrauciienus 00bEMa, KoJIMuecTBa

33 BEIIIECTBA ra3a 1o €ro N3BECTHOM 15.01.26 bubmotexa [IOK

0 " . https://m.edsoo.ru/ff0d55a0
KOJIMYECTBY BEIIECTBA WIIH 00BEMY
Brrunciienust 00bEMOB ra30B 110

34 ABHCHHIO PCaKIMKM HAa OCHOBE 3aKOHA 16.01.26 bubmorexa [IOK
P B} peaitt . o https://m.edsoo.ru/ff0d5708
00BEMHBIX OTHOILICHH T'a30B

35 DOu3nIecKue 1 XUMHUYECKUE CBOMCTBA 22.01.26 bubmuorexa [JOK
BOJIbI https://m.edsoo.ru/ff0d587a
C i. I1 o

36 octaB ocHoBaHui. [ToHsTHE O 23.01.26 bu6mmoreka [IOK
UHJIUKATOpax https://m.edsoo.ru/ff0d59e2
Bopna kak pactBoputens. HacbieHHbie

37 U HEeHACBIIIEHHBIE pacTBOPLI. MaccoBas 29.01.26 bubmorera [JOK

B PavrhopEL. o https:/m.edso0.ru/fF0d5b40
JI0JIs BEILIECTBA B pacTBOPE
[IpakTuueckas padbora Ne 5 o Teme

38 «IIpuroroBiieHre pacCTBOPOB C 30.01.26 bubnuotexa [JOK
OIpeAeIEHHON MacCOBOM JIOJIEH o https://m.edsoo.ru/ff0dSeba
PacTBOPEHHOTO BEIIECTBA»

39 KonTponbhas padota Ne2 no teme 05.00.26 bubmuoreka [IOK
«Kucnopoa. Bonopoa. Boga» o https://m.edsoo.ru/ff0d6342
OKcuIbl: COCTaB, KIacCUUKaIus,

40 i (ukary 06.02.26 Bu6nmoreka [LIOK
HOMEHKJIaTypa https://m.edsoo.ru/ff0d664e
[TonydyeHue 1 XuMHYECKHUE CBOMCTBA

41 KHUCJIOTHBIX, OCHOBHBIX 1 aM()OTEPHBIX 12.02.26 bubmmorexa LIOK

. P e https:/m.edsoo.ru/ff0d664e
OKCHJIOB
OcHoBaHus: cocta acc a
4 HOBAaHMUS TaB, KJIacCU(pUKaIus, 13.02.26 bubmuoreka [JOK

HOMEHKJIaTypa

https://m.edsoo.ru/ff0d67ca




43 [TonydyeHue 1 XuMHYECKHUE CBOIMCTBA 19.02.26 bubnunoreka [JOK
OCHOBaHUU o https://m.edsoo.ru/ff0d67ca
K :
44 UCJIOTBI: COCTaB, KJlacCU(pUKALIUS, 20.02.26 bubnmoreka [JOK
HOMEHKIATypa https://m.edsoo.ru/ffOdfee2
45 [Tonyyenue u XuMHU4ECKHE CBOMCTBA 26.02.26 bubnuoreka [IOK
KHCIIOT https://m.edsoo.ru/ffOdfee2
Conu (cpegHue): HOMEHKIaTypa,
46 CHOCO((SI}: HIE)JI )eHI/ISI XI/IMI/I‘-IZEKI/IG 27.02.26 bubmmorexa [TOK
N ya ’ T https://m.edsoo.ru/00ad9474
CBOMCTBa
[IpakTuueckas pabora Ne 6. Pemenue
47 SKCIEPUMEHTAJIbHBIX 33/a4 110 TEME 05.03.26 bubnnoreka [JOK
«OCHOBHBIE KJIACCHI HEOPTaHUYECKUX o https://m.edsoo.ru/00ad9b7c
COEAMHECHUIN»
I'eneTnyeckas cBA3b MEXKY Ki1acCaMu bubnnoreka [JOK
48 . 06.03.26
HEOPraHNYECKUX COCIUHEHNI https://m.edsoo.ru/00ad9a50
bu6mmorexa [IOK
4 i 12.03.2
9 O00011IeHIE U CUCTEMATH3aIIU 3HAHUI 03.26 hitps://m.cdsoo.ru/00ad9ch?
KonTponbnas padora Ne3 no teme
50 "OcHOBHBIE KJIaCChl HEOPTAHUYECKUX 13.03.26 bubmmorexa [OK
i, p o https://m.edsoo.ru/00ad9e1a
COEIMHEHU I
[TepBbie MOMBITKH KIacCUPUKAITIT
51 XMMHYECKUX 3J1eMEHTOB. [loHsiTHE O 19.03.26 bubmmorexa [JOK
' o https://m.edsoo.ru/00ad9ffa
TPYIIax CXOIHBIX YJIEMEHTOB
[Iepuonnueckuii 3aK0H U
bubmuoreka [JOK
52 [Iepnonnueckas cucTeMa XMMUYECKUX 20.03.26
https://m.edsoo.ru/00ada52c
anemenToB /1. . MenaeneeBa
53 Ilepuozsl, TpymnIIbL, MOATPYIIIEI 02.04.26 bubmmorexa LIOK

https://m.edsoo.ru/00adaS52c




Ctpoenne atomoB. CocTaB aTOMHBIX

bu6mmoreka [IOK

54 03.04.26
saep. M3oTonsl https://m.edsoo.ru/00ada342
CtpoeHue 3JIeKTPOHHBIX 000109eK
. bubnmoreka [JOK
55 aTOMOB 3JieMeHTOB [lepuoauueckoii 09.04.26
https://m.edsoo.ru/00ada6bc
cuctemsl [. 1. MenaeneeBa
XapakTepucTuka XMMHU4YECKOTO
56 3JIEMEHTA MO €r0 MOJIOKEHUIO B 10.04.26 bubnuorexa [JOK
Iepuomuueckoii cucreme 1. U. o https://m.edsoo.ru/00ada824
Menneneesa
3nauenue [lepuoauyeckoro 3akoHa ajs
57 pa3BuTHUA HAyKu U npaktuku. . 1. 16.04.26 bubnnorexa [JOK
MeHneneeB — y4€HbIi, IIearor u o https://m.edsoo.ru/00ada96e
rpak1aHUuH
PesepBHbIil ypok. O000IIEHHE U
58 CI/ICTEMaTI/ISZP WSt 3HaHI/II;IH / bubmorexa LOK
. . https://m.edsoo.ru/00adb33c
Bcepoccuiickas nmpoBepounas pabota
KontponbHas pabora Ne4 o reme Bu6 [IOK
nonmoTeKa
. X 17.04.2
59 <<CTpO€HI/I€UaT0Ma MMUYECKas CBS3b)» 7.04.26 hitps/m.cdsoo.ru/00adb4g6
/ Beepoccuiickast mpoBepodHasi paboTa
60 DIEeKTPOOTPULIATEILHOCTh ATOMOB 23.04.26 bubmuorexa [JOK
XUMHYECKUX DJIIEMEHTOB o https://m.edsoo.ru/00adaab8
bu6mmorexa [IOK
61 HMonnas xumu4deckas CBsI3b 24.04.26 hitps://m.cdsoo.rw/00adac34
KosanenTHas monsapHast XuMHIecKast b K
62 p 30.04.26 noamoreka [{O
CBS3b https://m.edsoo.ru/00adaab8
KoBanenTHas Heno a ecKa
63 BaJICHTHAs HEMOJIApHAs XUMUYecKasi 08.05.26 bubmuoreka [IOK
CBSI3b https://m.edsoo.ru/00adaab8
64 CremneHb OKHCICHUS 15.05.26 bubnmoreka [JOK




https://m.edsoo.ru/00adae28

65 OKHCIUTETbHO-BOCCTAHOBUTEIbHBIC | 16.05.26 bubmuorexa [JOK
peaxkmn o https://m.edsoo.ru/00adb076
bu6mmoreka [IOK
66 @) 1 21.05.26
KHCIIHTCII 1 BOCCTAHOBHTEIN https://m.eds00.ru/00adb076
PesepsHbIil ypok. O000IIEHHE U
P P ?l bu6mmoreka [IOK
67 cUCcTEMaTH3allMs 3HAHUI IO TEME 1 22.05.26
https://m.edsoo.ru/00ad9cb2
«CTtpoeHne aroma. XUMHUYECKAsI CBSA3hY
68 PesepBHbIit ypok. O606iueHI/Ie u 1 28.05.26 bubnnorexa [HOK
cUcTeMaTu3alusg 3HaHu! https://m.edsoo.ru/ff0d61c6
OBIIEE KOJIMYECTBO YACOB I10 68
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9 KUIACC

KoanuectBo yacon DJIeKTPOHHbIE
Ne HMara uudposbie
Tema ypoka Kontpoabubie IIpakTuueckue
n/n Bcero u3yueHusi oOpa3zoBaTeibHbIE
padoThI padoThI
pecypcbl
[Iepnoanueckuit 3aKoH.
| [Iepnoanueckas cucrema | bubnnorexa [JOK
XUMHYECKHX 31eMeHTOoB /1. H. https://m.edsoo.ru/00adb59e
MenneneeBa
3aKOHOMEPHOCTH B U3MEHEHUU
. bubnuorexa [JOK
2 CBOMCTB XUMHYECKHX 3JIEMEHTOB 1
. https://m.edsoo.ru/00adb6b6
MEPBBIX TPEX MEPUOOB
3 Knaccudukanus 1 HoOMeHKIaTypa | bu6mmoreka [JOK
HEOPraHUYECKUX BELIECTB https://m.edsoo.ru/00adb7e2
4 Buapl xuMuueckoil CBA3U U TUIIBI | bu6mmorexa [IOK
KPUCTAJUIMYECKUX PELIETOK https://m.edsoo.ru/00adbac6
KonTtponbHnas padora Nel no Teme
5 «IloBTOpenue u yriayOiaeHrne 3SHaHUI 1 1
OCHOBHBIX pa3/IeioB Kypca 8 Kiacca
6 Knaccudukanmst xumMmuaeckux 1 bubmuorexa [JOK
peaKuuii Mo pa3IMYHbIM MPU3HAKAM https://m.edsoo.ru/00adbcb0
[IoHsiTHE O CKOPOCTH XUMUYECKOMN
bubmuorexa [JOK
7 peakuuu. [IoHATHE O TOMOT€HHBIX U 1
https://m.edsoo.ru/00adbe9a
TeTEPOreHHBIX PEAKIMIX
[TonsiTHE O XUMHYECKOM PAaBHOBECHH.
bu6mmoreka [IOK
8 @DakTOpBI, BIUAIOIINE HA CKOPOCTh 1

XUMHUYECKOM PCaKUn U MOJIOKCHUC

https://m.edsoo.ru/00adc28c




XUMHYCCKOI'0 paBHOBECHUA

OKHCIUTEIBFHO-BOCCTAHOBUTEILHBIC

bubmuoreka [JOK

9
peakuuu https://m.edsoo.ru/0O0adcade
Teopus 2IEKTPONIUTHYECKON
10 ncconuarmy. CUIbHEIE U cIa0ble bubnmorexa [IOK
A HHATIH https://m.edsoo.ru/00adcd68
AIEKTPOIIUTHI
11 HNoHHuble ypaBHEHUS PEAKIIUN bubnnorexa LIOK
P peak hitps://m.edsoo.ru/00add448
XHUMHYECKHE CBOMCTBA KUCJIOT U
12 OCHOBAHHUH B CBETE IIPEICTaBICHUN bubnmnorexa LIOK
val https://m.edsoo.ru/00add5d8
00 3JIEKTPOIUTUYECKON JUCCOLHAIIIHI
XUMHUYECKHUE CBOWCTBA COJIEH B CBETE
. bubmuorexa [JOK
13 MpeACTaBICHUIN 00
. https://m.edsoo.ru/00add8b2
AIEKTPOIUTUUECKON JUCCOLMAIIITHI
14 ITonsaTue o ruaponause coiei bubmmnorexa [IOK
P https://m.edsoo.ru/00add9d4
15 O06o0011eHEe U cUCTeMaTU3aIHs bubmmorexa [IOK
3HaHUU https://m.edsoo.ru/00addd12
[IpakTuueckas pabora Ne 1.
16 «Pertrennie DKCIIEPUMEHTAILHBIX bubmorexa LHOK
p https://m.edsoo.ru/00addbfa
3a71auy
KonTponbnas padota Ne2 o teme
17 «INEKTPOIIUTHYECKAS TUCCOIMAIIUS bubnnorexa LIOK
P & HHATH. https://m.edsoo.ru/00addec0
XUMUYECKUE PEAKIIUU B PACTBOPAX))
OO0111ast XapaKTEPUCTHUKA TAIOTEHOB.
18 XI/IMI/I'—IGCKFI)/IG CBI;I?ICTBa Ha IpuMepe bubnnorexa LIOK
p p https://m.edsoo.ru/00addfe2
XJIopa
19 Xnoposogopoa. CossiHas KUCIIOTa, bubnuoreka [IOK




XUMHUYCCKUEC CBOﬁCTBa, IIOJIYy4YCHHE,

https://m.edsoo.ru/00ade104

MIPUMEHEHUE
[TpakTrueckas padota Ne 2 o Teme
20 «TonydeHnne cONTHON KUCTOTHI bubmmorexa LIOK
yi N N ’ https://m.edsoo.ru/00ade348
u3y4eHue e€ CBOUCTBY»
Brruucnenust no ypaBHEHUSIM
21 XUMHAYECKUX PEAKIINU, €CIIU OJUH U3 buGnnorexa LIOK
P ’ https://m.edsoo.ru/00ade488
peareHToB JIaH B U30BITKE
2 OO0m1as XxapakTepucTUKa 3JIEMEHTOB bubnnoreka [JOK
VIA-rpynibl https://m.edsoo.ru/00ade64a
AnnoTponHbie MOIU(UKALIUY CEPHI.
7 Haxoxxnenue cepbl U €€ coeIMHEHU I bu6mmoreka [IOK
B IIpUpOJIe. XMMUYECKHE CBOWCTBA https://m.edsoo.ru/00ade64a
cepol
24 CepoBoaopo1, CTpOEHHUE, bubnuorexa [JOK
¢du3nyeckre U XMMUYECKHE CBOMCTBA https://m.edsoo.ru/00ade802
Oxkcuppl cepbl. CepHast KHCIIOTA,
25 ¢uznyeckue 1 XuMUYECKHE CBONCTBA bubmmorexa [OK
’ https://m.edsoo.ru/00adea28
MIPUMEHEHUE
XUMUYECKUE PEAKIIUH, JISKAIIUE B
OCHOBE MPOMBIIIIEHHOTO CIToco0a
26 MTOJIy4EHUS] CEPHON KUCIIOTHI. bubnnoreka [JOK
XHUMHUYECKOE 3arps3HEHNE https://m.edsoo.ru/00adec8a
OKpY’KaloIllel cpeibl COeAMHEHUSIMU
cepbl
7 Brraucienrne MaccoBoi JOJIH BBIXOIa bubmuorexa [JOK
MPOAYKTA PEeaKIUU https://m.edsoo.ru/00adec8a
28 OO01mast XxapakTepuCTHKA dJIEMEHTOB bubnmoreka [JOK




VA-rpynnel. A30T, pacipocTpaHEHHE
B IIpupoze, GU3nIecKue u
XUMHYECKHUE CBOMCTBA

AMMHuak, ero ¢puznueckKue u

https://m.edsoo.ru/00adeea6

29 XUMHYECKHE CBOMCTBA, MOJyYEHUE U bubmorexa [TOK
> HOIYH hitps://m.eds00.ru/00adf004
pUMEHEHUE
[IpakTrueckas padora Ne 3 o reme
30 «lTonyueHne aMmMuaKka, U3y4eHHUE €ro bubmorera [JOK
i > 1Y https:/m.eds00.ru/00adf180
CBOICTB»

31 A3oTHas KuCI0Ta, e€¢ (QU3NIecKue U bubnnoreka [JOK
XUMHYECKHUE CBOMCTBA https://m.edsoo.ru/00adf306
Hcnons30BaHne HUTPATOB U COJEH
aAMMOHHS B KQUECTBE MUHEPATHHBIX

32 0o0peHuii. XUMHYECKOe bubmorexa HOK
yAoop ’ . https://m.edsoo.ru/00adf518
3arpsi3sHEHUE OKPYXKAIOIIEH CpeIbl
COCTMHEHUSIMU a30Ta
®ochop. Okeua pochopa (V) u

33 @ocgo pHaSI KncnfTa (1)@1/1:1)31/1(qe)01<1/1e " bubmorexa HOK

p o https://m.edsoo.ru/00adf68a
XUMHUYECKHE CBONCTBA, ITOJTYICHHE
Hcnons3oBanue pochatos B

34 KaueCTBE MHUHEPAIbHBIX yI00pEHUH. bubnmoreka [JOK
3arpsi3HEHUE IPUPOAHON CPeIb https://m.edsoo.ru/00adfc20
dbocdaramu
Yrnepon, pacnpocTpaHeHue B

35 npu f)) e gmﬂiecéle U XUMHUYECKHE bubmmorexa [OK

P P e https://m.edsoo.ru/00adfd9c
CBOICTBa
36 Oxkcuapl yriaepojaa, ux Gpuzndeckue u bubnnoreka [HOK

XUMHUYECKUE CBOVCTBA.

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




DKOJIOTHYECKHE TIPOOIIEMBI,
CBs3aHHbIE C OKcuJoM yriaepoaa (IV)

37 VYrosbHag KUCI0Ta U €€ COu bubmorexa HOK
https://m.edsoo.ru/00ae006¢c
[TpakTrueckas padota Ne 4 o Teme

18 "[TonydyeHue yrieKucaoro rasa. bubnunoreka [JOK
KadectBenHas peakiys Ha kKapOOHaT- https://m.edsoo.ru/00ae027¢
noH"

[IepBoHavanbHbIe MOHATHS 00
bu6mmoreka [IOK
39 OpPraHUYECKHUX BEIIECTBAaX KaK O
https://m.edsoo.ru/00ac054¢e
COEIMHEHUSIX YIIIepoa
. bubnuorexa [JOK
40 Kpemuuii u ero coeiuHeHust
https://m.edsoo.ru/00aec080a
[TpakTtuyeckas padora Ne 5. Pemenue

A1 JKCIIEPUMEHTAIBHBIX 33/1a4 110 TEME bubnuotexa [JOK
«BaxHeine HeMeTaIbl U UX https://m.edsoo.ru/00ae0bf2
COCTMHEHUS»

KonTtponbHnas padora Ne3 no teme
42 «BaxHeimre HEMETaIbl U UX bubmorexa HOK
https://m.edsoo.ru/00ae0e18
COETMHEHUS»
OO0mias XxapakTepruCTUKa XUMHIECKIX
AJIEMEHTOB — METAJIIOB.

43 Mertannudeckas CBsI3b U bu6mmorexa [IOK
MEeTaUInYeCKas KpUCTaIInIeCcKast https://m.edsoo.ru/00ae103e
pemérka. Pu3nvecKre CBOMCTBA
METaJIOB
XHUMHYECKUE CBOMCTBA METAJUIOB.

. bu6mmoreka [IOK

44 DIIEKTPOXUMHUYECKUH P

HaIpsHKEHUH METAILIIOB

https://m.edsoo.ru/00ael 156




OO0mue cnocoObI MOTYYEHUS
mMeTaymoB. CruiaBel. BerauciieHus mo

45 aBHEHUIM XUMUYCCKUX PEaKIUI bubnmorexa [IOK
yp PeaKiut, https://m.edsoo.ru/00ae1156
€CJIIM OJWH U3 PEAreHTOB COJNECPKUT
puMecHu
bu6mmoreka [IOK
46 IToHsATHE O KOPPO3UU METAJIOB
pp https://m.edsoo.ru/00ae1278
bu6mmoreka [IOK
47 eJIo € MeTall
[lenounsie merame! https://m.edsoo.ru/00ae14b2
43 OKcuabl U THAPOKCUJIBI HATPUS U bubnnoreka [JOK
KaJIus https://m.edsoo.ru/00ae14b2
49 [Ienoyno3eMEIbHBIE METAIIBI — bubmuorexa [JOK
KaJIbIIUA ¥ Maruui https://m.edsoo.ru/00ael5e8
50 Baxnelnme coenMHEHNS KaJIbIIUI bubmmnorexa [IOK
4 H https://m.edsoo.ru/00aec15e8
51 O000I11IeHNE U CUCTEMATHU3AIHS
3HAHUN
57 JKEcTKOCTh BOABI U CITOCOOBI €& bu6mmoreka [IOK
YCTpaHEHHU https://m.edsoo.ru/00aec1886
[IpakTuueckas padora Ne 6 o reme
53 "YEcTKOCTEL BOIBI M METOEI €€ bubnmorexa LIOK
" 8 A https://m.edsoo.ru/00aelae8
YCTpaHEHHUS
54 N —— bubnmnoreka [JOK
https://m.edsoo.ru/00aelc64
55 AmpoTepHbIe CBOICTBA OKCHJIA U bubnuoreka [IOK
THAPOKCUIA https://m.edsoo.ru/00aelc64
b K
56 Kerneso nonmmoreka 11O

https://m.edsoo.ru/00ae1d86




OKCI/II[BI, THAPOKCUABI U COJIM JKEJIC3a

bu6mmoreka [IOK

37 (I1) u xxene3a (III) https://m.edsoo.ru/00ae35e6
53 O000111eHNE U CUCTEMATU3ALMS
3HAHUU
[IpaxTuueckas padora Ne 7. Pemenue
59 AKCIIEPUMEHTAJIbHBIX 337124 110 TEME bubmmoreka [JOK
«BaxHeiye MeTalibl U UX https://m.edsoo.ru/00ae3de8
COCTMHEHUS»
Brruucnenus mo ypaBHEHUSIM
XUMUYECKUX PEaKIUi, €CIIM OJUH U3
60 peareHToB /1aH B H30BITKE WIH bubnnorexa [JOK
COAEPKUT IpuMecH. Beruncnenus https://m.edsoo.ru/00ae1750
MacCOBOM /1011 BbIXOJa MPOAYKTA
peakuuu
61 O00011eHNEe U CUCTEMATU3ALIS
3HAHUHN
KonTponbnas padota Ne4 mo teme
62 «BaxxHe#mme MeTaIbl 1 UX
COCTMHECHUS
63 BemecrtBa u maTepuansl B bu6mmorexa [IOK
MOBCETHEBHOM KU3HU YEJIOBEKA https://m.edsoo.ru/00ae3f50
64 XUMHUYECKOE 3arpsi3HEHNE bubnuorexa [JOK
OKpYKaroIle cpebl https://m.edsoo.ru/00ae4270
65 Ponb xumuu B pereHnu bubmuoreka [IOK
9KOJIOTUYECKHX TTPOOIeM https://m.edsoo.ru/00ae4270
66 PesepBublit ypok. O000IeHNE U bubmoreka [IOK
CUCTEMAaTU3alMs 3HAHU N https://m.edsoo.ru/00ae0d0a
67 PesepBHbIil ypok. O0001ICHNE U bubmuorexa [JOK




‘ cucTeMaTru3anusa 3HAHHHI

68 PesepBublit ypok. O6o0mIeHnE 1
CHCTEeMaTU3alus 3HAaHUI

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

bubmuoreka [JOK
https://m.edsoo.ru/00ad9cb2

OBIIEE KOJIMYECTBO YACOB I10
[NPOTPAMME
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IPOBEPSIEMBIE TPEBOBAHUS K PE3YJIBTATAM OCBOEHUS
OCHOBHOM OBPA3OBATEJBHOUN MTPOI'PAMMBbBI

8 KVIACC

Kox
NPOBEPAEMOro
pe3yJbTara

1

1.1

HpOBepﬂeMbIe NpeaAMETHLIC PE3YJIbTAaThl 0CBOCHUHA OCHOBHOM
06pa3OBaTeJIBHOﬁ nmporpaMmbl OCHOBHOI'O oﬁmero 06p330BaHI/Iﬂ

ITo Teme: «HepBOHa‘-IaJIBHBIe XUMHNYCCKHUEC ITIOHATHUA»

pacKpbIBaTh CMBICII OCHOBHBIX XHMHYECKHX TOHSTHH: aToM,
MOJICKYJIa, XUMHYECKUI 3JEMEHT, IPOCTOE BEUICCTBO, CIOXKHOE
BEIIECTBO, CMeCh (OIHOPOJHAs W HEOJHOPOJHAsA), BaJCHTHOCTH,
OTHOCHUTEJIbHAs aTOMHAasi W MOJICKYJIIpDHAas Macca, KOJIMYECTBO
BEIIECTBA, MOJIb, MOJISIPHAs Macca, MaccoBas JOJS XHMHUYECKOTO
DJIEMEHTa B COCJMHCHUHU, MOJSIPHBIA O0BEM, XMMHUYECKAs peaKius,
KIaCCU(UKALMA  PEAKIHMA:  PEaKIUu  COCAWHCHUS,  PCaKIHH
pa3lIOKEHUs, PEAKIMU 3aMCIICHHS, pPEaKIuu OOMeHa, JK30- U
SHJIOTEPMHUUYECKUE PEAKIHH, TEIUIOBOW 3(P(PEKT peakiuu, pacTBop,

MacCCoBasd A0Jd BCIICCTBA (HpOI_[eHTHaH KOHI_ICHTpaI_[I/IH) B paCTBOpPEC

1.2

1.3

1.4

1.5

HIUIFOCTPUPOBATL B3daMMOCBA3b OCHOBHBLIX XHMHYCCKHX HOHATHU U

MIPUMCHATDH 3TU IMOHATHSA ITPU OIMMCAHUHN BCUICCTB U UX HpeBpaHICHI/Iﬁ
HCIOJIB30BAaTh XUMHYCCKYIO CHUMBOJIMKY JIA COCTaBJICHUS (I)OpMy.]'I

BEILECTB U YPABHEHUN XUMUYECKUX PEAKIUN

PaCKpbIBaTh CMBICJI 3aKOHOB COXpPAaHCHUA MacCChbI BCIICCTB,
MMOCTOAHCTBA COCTaBa, AaTOMHO-MOJICKYJIIAPHOI'O Y4YCHHA, 3aKOHa

ABorazapo

OIpCaACIIATD BaJICHTHOCTb aTOMOB 9JICMCHTOB B 6I/IHapHBIX

COCOAUMHCHUAX

1.6

1.7

KJaccu(UIUpoOBaTh XHUMHUYECKHE peakuuu (M0 YUCIy U COCTaBy
YYaCTBYIOIIMX B PEAKIUH BEILIECTB, 10 TETIOBOMY 3PEKTY)
BBIUHCIISATH OTHOCHUTEIBHYIO MOJIEKYISIPHYIO U MOJSIPHYIO MAacchl

BCIICCTB

1.8

BBIUUCJIATHE MACCOBYHO JOJHO XHUMHYCCKOTIO 3JJICMCHTA II0 (I)OpMy.]'IC

COEIMHEHMN,

1.9

BBIYUCJIATH MACCOBYIO JJOJIIO BCIICCTBA B PACTBOPC




1.10

MPUMEHSTh €CTECTBEHHOHAYYHbIE METO/bI MMO3HAaHUS — HaAOJIO/IEHHE,
U3MEPEHHE,  MOJEIMPOBaHUE,  OKCHEPUMEHT  (peajbHbli U

MBICJICHHBII )

ITo Teme: «Bakuelmme IMPEACTABUTCIIN HCOPraHMYCCKHUX BEIICCTB»

2.1

2.2

pacKpblBaTh CMBICII OCHOBHBIX XMMHMYECKHUX TIOHATHUN: OKCHU],
KHCJI0Ta, OCHOBAHUE, COJIb
ONpEAEATh MPUHAMICKHOCTh BEIIECTB K ONPEACIEHHOMY KJaccy

coeMHeHul no popmMynam

2.3

KJ'IaCCI/I(bI/IHI/IPOBaTB HCOPIraHN4YCCKUEC BECIICCTBA

24

2.5

2.6

2.7

XapakTepu3oBaTh (OMUCHIBaTH) OOIIME XHWMHYECKHE CBOMCTBA
BEIIIECTB Pa3IMYHBIX KJIACCOB, MOATBEPKAAs ONUCAHHE IpUMEpaMu

MOJIEKYJISIPHBIX YPAaBHEHHUI COOTBETCTBYIOIIMX XUMUYECKUX PEAKIUAN

IMPOrHO3NpPOBATH CBOMCTBaA B€OICCTB B 3aBHCHMOCTH OT HX
Ka4C€CTBCHHOI'O COCTaBd, BO3MOXHOCTH IIPOTCKAHUA XHMHYCCKUX

HpeBpaHICHI/Iﬁ B PA3JIMYHLIX YCIIOBUAX

CIENOBaTh MpaBWJiaM MOJIb30BAHUS XUMHUYECKOM TOCYAOM H
1ab0paTOpHBEIM O0OpYIOBAaHUEM, a TaKXKe IMpaBUIaM OOpalleHHs C
BEIIIECTBAMH B COOTBETCTBUM C HWHCTPYKIHUSMU TIO BBINOTHEHHUIO
71a00PaTOPHBIX XMUMHUYECKUX OMBITOB MO TMOJIYYCHHIO U COOMPAHMIO
ra3000pa3HBIX BEMIECTB (BOIOPOAA M KHCIOPOJA), MPUTOTOBICHUIO
pacTBOPOB € ONPENEIEHHOM MacCOBOM JOJIEW PacTBOPEHHOIO
BEIIIECTBA, IUNIAHUPOBATH U MPOBOJAUTH XUMUYECKUE SKCTIEPUMEHTHI 110
pacno3HaBaHUIO pPACTBOPOB IIEJIOYEH M KUCIOT C MOMOIIBIO

MHAMKATOPOB (JakMyc, (eHosTaaert, MEeTUIOPaHXK U Ipyre)
MIPOBOAMTD PAcU€ThI IO YPABHEHUIO XUMUYECKON peaKkuu

I[To Teme: «llepmogmueckuit 3akoH u Ilepmogmueckas cucrema
xumuueckux saemeHtoB JI. M. MenneneeBa. CTpoeHue aTtoMmoB.

Xummndeckas cBa3b. OKHUCIUTENLHO-BOCCTAHOBUTEIbHEIC peakuumn»

3.1

pacKpbIBaTh CMBICII OCHOBHBIX XMMHYECKMX IOHATUH: AIpO aroma,
AIIEKTPOHHBIA CJIOM aToMa, aTOMHas OpOuTadb, paguyc aroma,
XUMUYECKasl CBA3b, IOJIApHAs WM HENOJIApHAas KOBAJICHTHasl CBs3b,
SJICKTPOOTPULIATCIIBHOCTG, HWOHHAsA CBA3b, HOH, KAaTHOH, AaHWOH,

CTCIICHb OKUCJIICHUA

3.2

I(J'IaCCI/I(I)I/II_II/IpOBaTB XUMHUYCCKUC 3JICMCHTBI
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OIKCHIBATh W XapaKTepH30BaTh TaONM4HyI0 Gopmy Ilepuommdeckoit
CUCTEMBl XHMHYECKUX DJIEMEHTOB: pa3IU4aTh MOHATHS «TJIaBHAsS
noarpynma (Arpynma)» u  «mob6ounas mnoarpynmna (brpymma)y,

«MaJIpley» U «OOJIBIIIHEY ICpuoabl

packpsiBaTh cMbica Ilepuoanueckoro 3akona J[.M. Menneneena:
JIEMOHCTPHUPOBATh MOHUMAHKUE MTEPUOJIUYECKON 3aBUCUMOCTH CBOMCTB
XMMHUYECKHUX DJJIEMEHTOB OT HUX TNoJoXkeHus B Ilepuoanueckoit

CHCTEMCE

3.5

COOTHOCUTHh  0003HAu€HUs, KOTOpble HUMEKTCSI B  Tabnuue
«Ilepuoguyeckas  cucreMa  XUMUYECKHX  diaeMeHToB I
MenjeneeBay ¢ 4YHUCIOBBIMU XapaKTEPUCTUKAMH CTPOEHHUS aTOMOB
XMMHYECKHX DJJIEMEHTOB (COCTaB M 3apa] sjapa, oOliee 4YuciIo

QJICKTPOHOB U PACIIPCACICHHUC UX I10 3JICKTPOHHBIM CJ'IOHM)

3.6

3.7

OIIPCACIIATH CTCIICHDb OKHUCJICHUA 3JICMCHTOB B 6I/IHapHLIX

COCAUMHCHUAX

OIIpCaAcCIsATb BHI XHUMHYECKOH CBSI3U (KOBaJ'IeHTHaH u I/IOHHaSI) B

HCOPTaHNYCCKUX COCAUHCHUAX

9 KIIACC

Kon
MPOBEPAEMOro
pe3yJbTara

HpOBepﬂeMble NpeaAMETHBIC PE3YJIbTAaThl 0CBOCHUA OCHOBHOI
06p830BaTe.TIbH0ﬁ nmporpaMmbl OCHOBHOI'O 001ero 06pa3013amm

1

ITo Teme: «BemecTBo U XUMHUYECKas pCaKkuus»

1.1

1.2

pacKpbIBaTh CMBICI OCHOBHBIX XHWMHUYECKHX TOHSITHH: pacTBOD,
ANEKTPOJUTHI, HEANEKTPOJIUTHI, JIIEKTPOIUTHYECKAss IAUCCOLUALINS,
peakiy MOHHOTO OOMEHa, KaTaju3aTop, XUMHYECKOE PaBHOBECHE,
oOpaTtumble u HeoOpaThMbIe peakuuu,
OKUCITUTETFHOBOCCTAHOBHUTEIILHBIC peakIum, OKUCITUTEb,
BOCCTAHOBUTEJIb, OKHCIEHHE U BOCCTAHOBIIEHHE, aJUIOTPOIHUS,
am(poTepHOCTh, XUMHYECKass CBS3b  (KOBaJCHTHas, HOHHAas,
MeTaJuIMuecKas), KpUCTaJIMYeCKass pemETKa, CIUIaBbl, CKOPOCTh

XUMHYECKON PeaKun

HIUTIOCTPUPOBATh B3aMMOCBA3b OCHOBHBLIX XHWMHYECKHUX HOHATHUA U

MMPUMCHATDH OTU IMMOHATHS ITPU OIMMCAHUHN BCUICCTB U UX HpeBpaIJ_ICHI/Iﬁ




1.3

COCTAaBIIAITh YPAaBHEHUS DJIIEKTPOJIUTHYECKON IUCCOLUALMM KHUCIIOT,
LIEJI0YEH M COJIEH, IIOJIHBIE M COKPALEHHBIC YPaBHEHUs DPEaKLUU

HOHHOTro oOMeHa

1.4

L.5

pacCKpeiBaTh CYHIHOCTH OKHCIIMTCIBbHO-BOCCTAHOBHUTCIBHBIX peaKHI/Iﬁ

IIOCPEACTBOM COCTABJICHUS JIEKTPOHHOr0 OajaHca ITUX peaKLuil
IIPOBOJUTH PACUETHI 110 YPABHEHHUIO XUMUYECKOU peaKkIuu

Ilo Ttemam: «Hemeraiuibl U uUX coequHEeHUS» U «MeTaiibl U HUX

COCAUHECHUA»

2.1

2.2

2.3
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2.5

XapaKTepPU30BaTh (OMUCHIBATH) O0IIHE U CIICHU(PUISCKUE XUMHUECKIE
CBOMCTBA TPOCTBIX M CIIOKHBIX BEIIECTB, TOJTBEPKIAs ONMUCAHHE
NpUMEPaMHU MOJICKYJISIPHBIX U MOHHBIX YPAaBHEHHI COOTBETCTBYIOIIUX

XUMHYECKHUX PEaKUi

COCTaBJIATb YPAaBHCHUS peaxunﬁ, MMOATBCPIKAAOIMINX CYIICCTBOBAHUC

TCHETHYCCKOM CBS3U MCKAY BCUICCTBAMU PA3JIMIHBIX KJIIACCOB

IMPOrHO3UpPOBATH CBOICTBa BCIICCTB B 3aBUCHUMOCTU OT HUX CTPOCHMUA,
BO3MOXHOCTH IIPOTCKAHUA XHUMHYCCKUX npeBpameHI/Iﬁ B PAa3JIMYHBIX

YCIIOBHSIX

CIENOBaTh MpaBWJiaM MOJIb30BAHUS XUMHUYECKOM TOCYAOM H
71ab0paTOpHBIM O0OpYIOBAaHUEM, a TaKXKe IMpaBUIaM OOpalleHHs C
BEIIECTBAMH B COOTBETCTBUU C HHCTPYKUMSAMH IO BBIIOJIHEHUIO
1a00PaTOPHBIX XMUMHUYECKUX OMBITOB MO MOJIYYCHHIO U COOMPAHMIO

ra3000pa3HbIX BEILECTB (aMMMAaKa U YTIIEKHUCIIOro ra3a)

HpOBOI[I/ITI) pCaKHI/II/I, HO]ITBCp)KI[aIOHII/Ie Ka‘-ICCTBeHHI)II\/JI COCTaB
pa3IMYHBIX BEIIECTB: PACIO3HABATH OMBITHBIM MYTEM XJIOPHU-,
Opomun, wuomua, kapOonar, Qocdar, cunmkar, cynbdar,
THJIPOKCUINOHBI, KaTHOHBI aMMOHUS, WOHBI HM3YyYEHHBIX METAJJIOB,

IIPUCYTCTBYIOIINE B BOJHBIX PACTBOpPaX HEOPTAHUYECKUX BEIIECTB

ITo Teme: «XHUMHsSI B OKPY:KArOILIAsl CPENA»

3.1

3.2

pPaCKpbiBaTb  CMBICJI  OCHOBHBIX XHUMHYCCKUX TMOHSATHUH: HI[K

BCIICCTBA, KOPPO3Ud METAJIIIOB

IMPUMCHATE OCHOBHEBIC OIICpanuu MBICTIUTEIBHOMN JCATCIIBHOCTH —
aHajiu3 MW CHHTC3, CpPaBHCHUC, O606IJ_ICHI/IC, CUCTEMATH3AlIUIO,
BBIABJIICHUC TIPUYHUHHO-CICACTBCHHBIX CBsA3El — AJId  WU3YUYCHUA

CBOIMCTB BEIIECTB M XHUMHUYECKHX peaKLIHfI; CCTCCTBCHHOHAYYHBIC




METOJABI IIO3HAHUA — Ha6J'IIO,I[eHI/Ie, HN3MCPCHUC, MOACIMPOBAHUC,

AKCIIEPUMEHT (peabHbIA U MBICTICHHBIN )




ITPOBEPAEMBIE 3JIEMEHTbBI COAEPKAHUSA

8 KVIACC

Kon

IIpoBepsieMblii 3J1eMEHT COAEPKAHMS

1

HCpBOHa‘IaJ'IBHBIe XHUMHUYCCKHUEC ITOHATUA

1.1

[Ipenver xumuu. Poiap XxuMuu B JKM3HHM 4YeioBeKa. XHMHS B CHUCTEME HayK.
Tena u BemiecTBa. PU3MUECKUE CBONCTBA BEIIECTB. ATrperaTrHoe COCTOSTHUE

BCIICCTB

1.2

1.3

1.4

Ilousarue o METOJaxX ITO3HAaHHUA B XMMHHU. YucTtelie BE€IIECCTBA U CMECH. Crioco05b1

paszaeneHus cMecen

ATOoMBI W MOJICKYIJIbI. Xumudeckrue d3yeMeHThl. CHMBOJBI  XHMHYSCKHX

351eMeHTOB. [IpocTbie U Ci10KHBIE BellecTBa. ATOMHO-MOJIEKYJIIPHOE YUEHUE

Xumnueckasi popmyna. BaneHTHOCTP aTOMOB XMMHUYECKHX 3JIE€MEHTOB. 3aKOH
IIOCTOSIHCTBA ~ cocTaBa  BemecTB.  OTHOCUTENIbHAas  aTOMHas  Macca.
OTtHOCHUTENBbHASA MOJIEKYJIIpHAs Macca. MaccoBasi 10151 XMMUYECKOro 2JI€MEHTa

B COCIMHCHHNUN

1.5

KonnuectBo BemectBa. Moisib. MonsipHas Macca. B3aumocBsI3p KOJIMYECTBa,
Macchl W YHCNIAa CTPYKTYPHBIX €IWHUIl BemecTBa. Pacuérel mo dopmynam

XMMHYECKUX COCIUHECHUMN

1.6

dusnyecKkue U XMMUYECKHUE SIBICHUA. XUMUYECKass peakuys U €€ NPU3HAKH.
3aKOH COXpPaHEHHUs Macchl BeUIecTB. XUMHUUeckue ypaBHeHus. Knaccudukanus

XHUMHUYCCKUX peaKHI/Iﬁ (COCI[I/IHCHI/ISI, Pa3JI0KCHUA, 3aMCILICHN, O6M€Ha)

1.7

XUMUYECKUH HKCIIEPUMEHT: 3HAKOMCTBO C XMMHUYECKOM MOCY 10, ¢ TIpaBUiIaMu
paboTel B JabopaTopun W mpuéMaMu OOpalieHus C  J1adopaTOPHBIM
o0opynoBaHHEM, H3yuy€HHE U ONucaHue (QU3MYECKHX CBOMCTB 00paslioB
HEOPTaHWYECKUX BEIIECTB, HaOmoaeHne (u3mueckux (TUIaBJICHHE BOCKA,
TasiHUE JIbJIa, paCTUPAHHUE caxapa B CTYIKe, KHUIIEHHE U KOHACHCALUS BOJIbI) U
XUMHUYECKUX  (TOpeHHe CBeYH, NpPOKATUBAaHUE MEIHOW  IMPOBOJIOKH,
B3aUMOJICHCTBUE MeJla C KHCIIOTOW) SIBIEHWW, HAOIIOJICHHE W OIUCaHUe
MPU3HAKOB TMPOTEKAHHWS XHUMHUYECKUX peakuuii (pa3joeHHe caxapa,
B3aMIMOJICHICTBHE CEPHOM KHCJIOTBI C XJIOPHJIOM Oapusi, pa3JIoKCHUE
ruapokcuaa menu(ll) mpu HarpeBaHuu, B3aUMOJICHCTBHUE Kelle3a ¢ PACTBOPOM
comm meau(Il), n3yuenne cmocoOoB pasaeneHus: cMecei (C MOMOIIbI0 MarHuTa,
bunbTpOBaHMUE, BBIMMAPUBAHUE, TUCTHIUIAIMS, Xpomarorpadus), MpoBeleHUE

OYHCTKH HOBapeHHOI\/’I COJIN, Ha6J'IIO}IeHI/Ie H OIIMCAHHUE PE3YIIbTATOB ITPOBECACHUA




2.1
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OTBITA, WLIFOCTPUPYIOIIETO 3aKOH COXPAaHEHHs] MacChl, CO3JaHHE MOJeIei

MOJIEKYJI (IIapOCTEP>KHEBBIX )
Baxneiiue npencraBuTenM HEOPraHMYECKUX BELIECTB

Bo3nyx — cmech razos. CocraB Bo3ayxa. Kuciopoa — sineMeHT U mpoctoe
BenlecTBo. HaxokaeHuwe kuciaopoja B mpupoje, (pusmdyeckue U XUMHYECKHE
cBoiictBa (peakiuu ropenus). Okcunwl. [Ipumenenue kucimopoaa. CrocoOsl
MOJIyYEHHUsl KHUCIOpoJa B Ja00OpaTopuud M HPOMBIIUIEHHOCTH. Kpyroopot

KUCIIOpoJa B mpupoe. O30H — alIoTponHas MoAuGUKALUs KUCIOpoIa

TennoBoil 3PPeKT XUMUIECKOH peakiiui, TEePMOXUMUYECKUE YPAaBHEHHSI, SK30-
Y DHAOTEPMUYECKUE PeaKuK. TOIUIMBO: yrojib U MeTaH. 3arpA3HEHUE BO31yXa,

YCHIIEHUE TTApHUKOBOTO 3 deKTa, pa3pylnieHrne 030HOBOTO CIIOs
Bogopox — anemeHT u mpocroe BemiecTBO. HaxoskieHue Bogopona B MPUPO/IE,

(1)I/ISI/I‘ICCKI/IC n XHMHYCCKUC CBOﬁCTBa, IIPUMCHCHUC, CIIOCOOBI MOJTYyUCHUA.

Kucmaote! u comu
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Monsipabiii 00BEM ra3oB. PacuéTel o XUMHUYECKUM YPaBHEHUSIM

2.5

2.6

duznueckue CBOMCTBA BOAbl. Bojga kak pactBoputTenb. PacTBOpEL.
Hacepiiennsle U HEHACHIIIEHHBIE PacTBOPHI. PacTBOpUMOCTH BEIECTB B BOJIE.
MaccoBass o1 BewecTtBa B pacTBope. XHMHYECKHME CBOWCTBA BOJBIL.
OcHoBanus. Ponb pacTBOpoB B mpupoje M B KH3HU 4enoBeka. Kpyrosopor
BOJAbl B MpUpOAE. 3arpsA3HEHUE MPUPOIHbIX BoA. OXpaHa H OYHCTKA
MIPUPOIHBIX BOJT

Knaccudukanuss neopranmdeckux coeaunenuid. Oxcunbl. Knaccuduxarus
OKCHJIOB: cojeoOpasywoimue (OCHOBHBIE, KHCIOTHBIE, amdQoTepHble) U
HecosieoOpaszyromnue. Homenknarypa okcuaoB. Dusznueckne M XUMHYECKHE

CBOICTBA OKCHJIOB. HonyquI/Ie OKCHJIO0B

2.7

OcHoBanus. Knaccudukanuss ocHOBaHUM: WIENOYM U HEPACTBOPUMBIE
ocHoBaHus. HomeHnkiarypa ocHoBaHuil. PU3NYECKUE U XMMHYECKHE CBOMCTBA

ocHoBaHui. [loryyenre ocHOBaHUM

2.8

2.9

Kucnotel. Knaccudukanus kucinor. Homenkiarypa kucnor. dusnueckue u
XUMHUYeCKHe cBoMcTBa KHcIOT. Psag aktuBHocTH MetaiuioB H.H. bekerosa.

[Tony4yenue kucaot

Comu. HomeHnknatypa cosieil. @U3MYECKHE W XWMHYECKHE CBOWCTBA COJIEH.

ITony4yenue conen

2.10

I'eneTnueckas CBSI3b MCKAY KiIaCCaMU HCOPraHUICCKUX COE€IUHEHUI




2.11

3.1

XVMHAYECKUN  DKCHEPUMEHT: Ka4eCTBECHHOE OINpPEACICHUE  COACpKaHMS
KHCJIOpO/a B BO3JyXe, MOJy4YeHHE, COOMpaHMe, paclio3HaBaHHE U M3YUYECHUE
CBOWCTB KHCJIOPOJA, HAOIIOACHNE B3aUMOJICHCTBUS BEUIECTB C KMCIOPOIAOM U
yCIJIOBUSI BOBHUKHOBEHUS M MPEKpallleHus ropeHus (1okapa), 03HaKOMJIEHHUE C
o0pa3llaMl OKCHJOB M OIMCaHME HUX CBOMCTB, NOIydeHue, coOupaHue,
pacro3HaBaHUEe M M3Y4YEHUE CBOMCTB BOJoOpojAa (TOpeHHE), B3auMOJACHCTBUE
Bostopoia ¢ okcugoM Meau(1l) (Bo3MoKHO MCHONBb30BaHUE BUEOMATEPHAIIOB),
HaOmroseHne OoO0pasloB BEIIECTB KOJWYECTBOM | MOJb, HCCIEIOBAHUE
0COOEHHOCTEH  pacTBOpEHHUs] BEIIECTB C PA3JIMYHOM  PacTBOPHUMOCTEHIO,
IIPUTOTOBJICHUE PACTBOPOB C ONPEAEIEHHONM MACCOBOW JOJIEH PACTBOPEHHOIO
BEIIECTBA, B3aUMOJIEHCTBHE BOABI C MeTallaMd (HAaTpUEM U KaJbLHEM)
(BO3MOXHO HCHOJb30BAaHUE BUJCOMATEPUAIIOB), OIPEAEICHUE pPACTBOPOB
KUCIOT M LIeJIoYeil C MOMOIIbI0 MHJMKAaTOPOB, MCCIEJOBaHUE OOpa3loB
HEOpPraHMYECKUX BEIIECTB pa3jIMYHbIX KJIACCOB, HAONIOJICHUE W3MEHEHUs
OKpPacKM MHJIUKAaTOpPOB B pacTBOpax KHCIOT U ILNEJIOYEH, H3y4YeHHe
B3aumoyeiictBus okcuga Meau(ll) ¢ pacTBopom cepHON KHCIOTBI, KUCIOT €
MeTaJlJIaMH, PeaKLIMi HEUTPAIN3allii, [I0JIyY€HUE HEPACTBOPUMBIX OCHOBAHU,
BBITECHEHHE OJHOr0 METajula JpPYyrUM M3 pacTBopa COJIM, pEIICHUE
DKCIEPUMEHTAJIbHBIX 3a1ad N0 TeMe «BakHelmMe Kiacchl HEOPraHMYECKUX

COEIUHEHUIT»

Ilepnonnueckuit 3akoH u Ilepuonnueckas cucTeMa XMMHUYECKUX 3JIEMEHTOB
.. MenneneeBa. CtpoeHre aToMoB. XUMU4ecKas CBsi3b. OKUCIUTEIBHO-

BOCCTAHOBUTCIIbHBIC PCAKIITNN

[lepBple TOMBITKA KIACCH(PUKAIMUA XUMHUYECKUX dJIEMEHTOB. [loHsaTHE O
IpyNmax CXOMHBIX AJIEMEHTOB (IIETOYHbIE U IIEIOYHO3EMETbHBIE METaJlIbI,
rajJioreHbl, WHEPTHBIC Ta3bl). DJIEMEHTHI, KOTOpble 00pa3yloT amMdOTepHBIC

OKCHUBI U THAPOKCHUIBI

3.2

3.3

Ilepnonnueckuii 3akoH. [lepnonnueckas cucteMa XMMUYECKUX 1eMeHTOB J[. M.
Menneneesa. Koportkonepuognas " JUIMHHOIIEPUOAHAS (dopMmbI
Ilepnonnueckoir cucrteMbl xuMHueckux aieMeHtoB JI.MI. Menneneesa.
Ilepuoasl u rpynnbl. PU3MYECKUI CMBICI MOPSAKOBOIO HOMEpPA, HOMEPOB
nepuoja U rpymibl JJIeMEHTa

Crpoenue atomoB. CoctaB aTOMHBIX sifep. M3otomnbl. Dnextponsl. CtpoeHue

SJICKTPOHHBIX 000JI0YEK aTOMOB TEPBLIX 20 XHUMHYECKHX DIIEMCHTOB

ITepuoanueckoit cucremol JI.11. MenaeneeBa. XapakTepuCTUKa XUMHUYECKOTO




AJIEMEHTa Mo ero nosoxenuto B [lepuoanyeckoii cucreme .M. Menneneena
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3aKOHOMEPHOCTH H3MEHEHUs paJuyca aTOMOB XHUMHYECKHUX DJIEMEHTOB,
METaJUIMYECKUX M HEMETaUIMYeCKUX CBONCTB IO TpYINaM M TEpPHOJIaM.
3nauenue I[lepuonuueckoro 3akoHa u Ilepuoanueckoil CUCTEMbl XUMHUYECKUX
AJIEMEHTOB JUIsl Pa3BUTH HaykKd W npakTuku. .M. MenneneeB — y4€HbIA U

rpaxxiaHuH

3.5

3.6

Xumuyeckass cBa3b. KoBaneHTHas (mosisipHass M HEMOJSIPHAs)  CBA3b.

DIIEKTPOOTPULIATEILHOCTh XUMUYECKUX 3JIEMEHTOB. loHHAas CBS3b

Creneup okucieHus. OKHCIUTEIHFHOBOCCTAHOBUTCIIBHEIC pCaKkuu. HpOLIGCCBI

OKHCJICHMS B BOCCTaHOBJICHHA. OKHUCIUTEIN U BOCCTAHOBUTEIIN

3.7

9 KIIACC

Kox

XUMHUYeCKUM OKCIICPUMCHT: H3Y4YCHUC 06pa3u0B BCIIECCTB MCTAJIJIOB U
HEMCTAJJIOB, B3aHUMOJCHCTBHE THAPOKCHIA LUHKAa C pacTBOpaMH KHCIOT U
IJ.ICJ'IO‘IGfI, MMPOBEACHUEC ONBbITOB, WINIFOCTPUPYIOIIUX IIPUMCPBI OKUCIIUTCIIBHO-

BOCCTAaHOBUTCIBbHBIX peaKuHﬁ (I‘OpCHI/IC, pC€aKIuu pa3IOKCHUA, COCI[I/IHCHI/IH)

IIpoBepsieMblii 3JIeMeHT COAePKAHUSA

BeniecTBo 1 xuMuueckas pcaKknuusi. HOBTOpeHI/Ie

1.1

[Tepuonuueckuii 3akoH. [lepuoguueckas cuctema XuMudeckux 3yemeHToB J[. M.
MenpeneeBa. CTpoeHue aToMoB. 3aKOHOMEPHOCTH B H3MEHEHHUU CBOICTB
XUMUYECKUX DJEMEHTOB IMEPBBIX TPEX MNEPUOAOB, Kalus, KalblUusi MU MX
COCMHEHHI B COOTBETCTBUHU C TOJIOKEHHEM 3JIeMeHTOB B Ilepronnueckoi

CUCTCMC U CTPOCHUCM UX ATOMOB

1.2

1.3

CrpoeHne BelecTBa: BHABI XUMHMYECKOM CBA3U. THUIBI KPHUCTANIMYECKUX
pEETOK, 3aBUCUMOCTh CBOMCTB BEIIECTBA OT THUIIA KPUCTAJUIMYECKOW PEIIETKU
U BUJa XUMUYecKol cBsa3u. Knaccudukanus 1 HOMEHKIIATypa HEOpPraHUYECKHX
BEUIECTB (MEXAYHapoAHas U TpUBHaJIbHas). XMMHUYECKHUE CBOWCTBA BELIECTB,
OTHOCAIIMXCA K PA3JIMYHBIM  KJaccaM HEOPraHWYECKUX  COEAUHEHUH,

IFCHECTUYCCKAasA CBA3b HCOPTAaHNYCCKUX BCIICCTB

Krnaccudukanys XuMu4ecKuX peakiuid Mo pa3IuyHbIM IpU3HaKaM (10 YUCITY U
COCTaBy YyYacCTBYIOIIMX B PEAKIMU BEIIECTB, MO TETUIOBOMY 3¢ ¢eKTy, Mo
U3MEHEHUIO CTEIEHEN OKHCICHUS XUMHUYECKHUX 9JICMCHTOB, IIO O6paTI/IMOCTI/I,
M0 y4YacTHIO Karajmuszatopa). OK30- ¢ JHAOTEPMUYECKHUE  PEeaKIIuH,

TCPMOXUMHNYCCKUC YPABHCHU. IIonsarue o CKOpOCTH XUMHYECKOMN pCaknumn




1.4

L.5

[Tonsitne 06 0OpaTUMBIX W HEOOpPATUMBIX XMMHUYECKUX peakiusax. [lonarue o
TOMOT'CHHLBIX U I'CTCPOrCHHBIX PCAKIUAX. IloHsaTue 0 XUMHUUECKOM PaBHOBCCHUU.
@dakTopbl, BIUSIONIME HA CKOPOCTh XHMHUYECKOH pPEaKIUU W TIOJO0KCHUE

XUMHYCCKOTI'O paBHOBECUA

OKHCIUTENbHO-BOCCTAHOBUTEIHHBIC peakuuu, 3JIEKTPOHHBIN OanaHc
OKHCIIUTENbHO-BOCCTAHOBUTENBHON  peakuuu. CocraBiieHHE  ypaBHEHUU
OKHCIIUTEIbHO-BOCCTAHOBUTENBHBIX PEAKIMHA C UCIOJIb30BAaHUEM METOJa

OJICKTPOHHOI'O OanaHca

1.6

Teopus 3JIEKTPOIUTHUECKON TUCCOLMALMU. DJIEKTPOIUTHI U HEINEKTPOJIUTHI.
Kartunonsl, annonsl. MexaHus3m AUCCOLMAIIMU BELIECTB C Pa3JIMUYHBIMU BUJIAMU
xumuueckon cps3u. Crenensb aucconuanui. CUIbHBIE U cIa0ble 3JIEKTPOJIUTEHI.
Peaknmm noHHOrO OOMEHA. YCIIOBUS NMPOTEKAHUS PEAKIUi MOHHOTO OOMeEHa,
MOJIHBIE U COKpall€HHbIE WOHHBIE YypaBHEHMs peakiui. CBoiicTBa KHUCIOT,
OCHOBaHMH M COJIEM B CBETE€ TNPEACTABICHHN 00 3JIEKTPOJUTUYECKON

Auccounalnuu. KauecTtBeHHBIE p€aKiuu Ha HOHBI. ITonstue o TuapoImn3eC coJiei

1.7

XUMUYECKUIl SKCIIEPUMEHT: O3HAKOMJICHHE C MOJENSAMH KPUCTAJUTUUECKHX
pPEIIETOK HEOPraHMYECKUX BEIIECTB — METAJUIOB M HeMeTauioB (rpadura u
anmMasa), CIIOKHBIX BEUIECTB (XJIOpWAa HATpPHs); MCCIIEAOBAHUE 3aBUCHMOCTH
CKOPOCTH XHUMHUYECKOW pEaKIuu OT BO3IACUCTBUS Pa3IMUHBIX (PAKTOPOB;
UCCIICJOBaHHE  DJICKTPOIPOBOJHOCTH  PAacTBOPOB  BEINECTB,  IIpolecca
JIMCCOIMALUM  KHUCJIOT, INenouel M comell  (BO3MOXKHO HCIOJb30BaHUE
BUJICOMATEPHAJIOB); TPOBEJIEHHE ONbITOB, MWUIIOCTPUPYIOUUX MPU3HAKU
MIPOTEKAaHUs PeaKIMi HOHHOTO oOMeHa (00pa3oBaHME OCa/Ka, BbIIEICHHUE Ira3a,
o0pa3oBaHHE BOJbI); OINbBITOB, HWUIIOCTPUPYIOUIMX HPUMEPHl OKHUCIUTEIbHO-
BOCCTAHOBUTENIbHBIX pEaKIUi (TOpeHHEe, PEaKLUH Pa3sIOKEHUs, COCTUHEHUS);
pacro3HaBaHHE HEOPTAHNYECKUX BEIIECTB C MOMOIIBI0 KAaYeCTBEHHBIX PEaKIIHA

Ha MOHBI; pCHICHUC DKCIICPUMCHTAJIbHBIX 3a1a4

HemeTamiel 1 UX cCOeIUHEHUS

2.1

OO6mass xapaktepuctuka raioreHoB. (OCOOEHHOCTH CTPOEHHUS AaTOMOB,
XapakTepHble cTeneHu okuciaeHus. CtpoeHue u pu3nyecKue CBOMCTBa MPOCTHIX
BEIIECTB — TAJOreHOB. XHMMHUYECKHME CBOWCTBA Ha IIPUMEpPE  XJopa
(B3auMozielicTBUE C MeTalljlaMH, HEMEeTajUlaMH, IIejlouaMu). XJIOPOBOAOPO/I.
ConsiHas KuCiI0Ta, XUMUYECKHUE CBOMCTBA, NOJIy4eHHUE, MpuMeHeHue. [lefictBue
XJIOpa ¥ XJIOPOBOAOPOJA Ha OPraHU3M 4YesoBeKa. BakHeimme XIopuabl U UX

Hax0JIEHUE B IPUPOJIE




2.2

2.3
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OO6mias xapaktepuctuka djeMeHTOB VIA-rpymmbl. OcoOEHHOCTH CTPOSHUS
aTOMOB, XapaKTepHbIC CTeneHn OKucieHus. CTpoeHue u Gu3NIecKrue CBOKWCTBA
MPOCTBIX BEUIECTB — KHUCJIOpPOAa M Cepbl. AJUIOTPONHBIE MOAN(PHUKAIUN
KHMCIIOpo/ia U cepbl. XUMHUECKHUe cBoiicTBa cepbl. CepoBOIOpOA, CTPOEHUE,
¢busznuecknue U XUMUYeckue CcBoicTBAa. OKCHIBI Cepbl KaK IMpeICTaBUTEIH
KHCIIOTHBIX OKCHAOB. CepHas KUCIIOTa, (pU3UYECKHEe U XMMHUYECKUE CBOMCTBA
(oOmue Kak mpecTaBUTENs Kilacca KUCIOT W cnenuduueckue). XUMHIECKUE
peakiuu, JeKalrue B OCHOBE MPOMBIIIICHHOTO croco0a IMOJydyeHHsI CepHOU
kucioTel. IIpumenenue. Conu cepHOM KHUCIOTBI, KaueCTBEHHAs pPEakKlUs Ha
cynbdar-uoH. HaxoxneHue cepel U €€ COSNMHEHUN B MPUPOJE. XUMUYECKOE
3arpsi3HEHUE OKPYXKAloIIeH Cpelbl COCTUHEHUSIMU cepbl (KUCIOTHBIE JTOX[IH,

3arpsi3HEHUE BO3/yXa U BOAOEMOB), CIOCOOBI €T0 MPEIOTBPAILCHHS

OOmast xapaktepucTuka 35eMeHTOB VA-rpynnsl. OCOOCHHOCTH CTPOCHUS
aTOMOB, XapaKTepHbIE CTENICHU OKUCIIEHUS. A30T, paclpoCTpaHEeHHE B IIPUPOJIE,
¢usnveckne U XUMUIecKne cBoiictBa. KpyroBopor a3ora B nmpupojae. AMMHAK,
ero (u3Mveckue W XMMUYECKHE CBOMCTBa, MoiydyeHue U npumeHenue. Comnu
aMMOHUA, nux CI)I/BI/I‘ICCKI/IG n XUMHUYCCKUC CBOﬁCTBa, IMPUMCHCHHUC.
KayecTBeHHast peaklusi Ha MOHbI aMMOHMs. A30THasl KUCIIOTa, €€ MOJyuyeHHe,
¢usnveckne W XMMHUYECKHE CBOWcTBa (00IIME Kak MpeACTaBUTENs Kiacca
KUCIOT U crneuuduyeckue). Mcnoab3oBaHue HUTPATOB M COJICH aMMOHMS B
KauecTBE MHUHEPAIbHBIX yI0OpeHHil. XUMUYECKOE 3arps3HEHUE OKpYXKarolien
Cpebl COETMHEHUSMH a30Ta (KHCIOTHBIE TOXKAM, 3arpsi3HEHUE BO3yXa, MOYBbI

1 BOJJOEMOB)

®ocdop, amtoTponHsle Moaudukanuu gocdopa, pusnUecKre U XUMUYECKHE
cBoictBa. Oxcua ¢dochopa(V) u dochopnas xkucnora, QGU3MUECKUE U
XUMHUYECKHUE CBOMCTBa, moiiyueHue. lcnonb3oBanue ¢QocdaroB B kauecTBe

MUHEpaJIbHBIX YA00peHHit

2.5

OObmiass xapaktepuctuka 3yeMeHToB IVA-rpymnmbl. OcoO€HHOCTH CTpPOEHHUS
aTOMOB, XapaKTEepHbIE CTENEHU OKUCIEHUS. YTJIepoJ, aIOTPOIIHBIE
Moau(UKaIUK, PacIpOCTpAaHEHUE B TMPUPOJE, (PU3MUECKHE U XUMHUUYECKUE
cBoiicTBa. Ancopbuus. Kpyrosopot yriepona B npupozge. OKcuabl yriepoaa,
ux (1)I/ISI/ILI€CKI/IG U XUMHNYECKHUEC CBOI\/IICTBa, )IeﬁCTBHe Ha JXUBBIC OpPraHU3MBbI,
MOJTy4eHHEe U NMPUMEHEHHe. DKOJIOrHYecKre MpoOaeMbl, CBA3aHHbBIE C OKCHUIOM
yriaepona(IV); rumote3a rino0adbHOTO TOTEIUICHUS KIMMATa, MapHUKOBBIN
3pdexT. YrompHas KucCIOoTa M €€ CcolM, MX (QHU3NUECKUEe MU XHMUYECKHE

CBOICTBa, MojyuyeHHe W mnpuMeHeHue. KauecTBeHHass peakuusi Ha KapOoHaT-




2.6

noHsl. Mcnonp3oBanue kapOOHATOB B OBITY, MEAMIIMHE, MTPOMBIIIJIEHHOCTH U

CEJILCKOM XO034HCTBE

IlepBoHayasibHbIE MOHATUS 00 OPraHUYECKUX BELIECTBAX KAaK O COECIMHEHUSX
yriaepoga (MeTaH, 3TaH, STWIEH, AaleTUIEeH, 3TaHoJ, TIJHULEpPHH, YKCyCHas
kucnora). X coctaB u xumuueckoe crtpoeHue. Ilonstue o Ouoioruuecku
BaXHBIX BEIECTBAX: XMpaX, Oelkax, YriaeBoJaX — M HX pPOIM B KU3HU
yenoBeka. MaTrepuaabHOE €IMHCTBO OpPraHMYECKUX M HEOPraHMYECKUX

COETUHEHUN

2.7

2.8

Kpemuwuii, ero ¢usnueckue W XUMHYCCKHE CBOWCTBA, IIOJIydYCHHE U
npumenenne. CoenuHeHuss KpeMHHUS B mpupoze. OOmme mpenctaBieHus 00
okcuze kpemuusa(IV) u kpemuueBoit kuciaore. CHIMKAThI, UX KCIIOIb30BAHKE B
OBITY, MEIUIIMHE, TIPOMBIILICHHOCTH. BaxHEeHIIIMe CTPOUTEIbHBIC MaTECPHUaIIbI:
KepaMHKa, CTEKJIO, LEMEHT, OeTOoH, »eie300eToH. [IpobieMbr Oe30macHOro

HCIIOJIb30BAHHUA CTPOUTCIIBHBIX MAaTCPUAJIOB B HOBCGI{HGBHOf/’I KHU3HU

XUMUYECKUN SKCIIEPUMEHT: H3Yy4€HHE O0pa3ll0B HEOPraHUYECKUX BEIIECTB,
CBOMCTB COJISTHOM KHUCIJIOTBI; IPOBEICHHE KAau€CTBEHHBIX PEaKLUHUA Ha XJIOPHUA-
MOHBl W HaOJIOIEHWE IPU3HAKOB HUX IMPOTEKAHUS; OIMbBITHL, OTpPa)karollue
¢bu3nyecKkrue 1 XMMUYECKHE CBOICTBA TraJIOTEHOB M UX COCAMHEHUHN (BO3MOXKHO
HCIIOJIb30BaHNE BUJEOMATEPHUATIOB); O3HAKOMJIEHME € 0Opa3laMu XJIOpPUIOB
(raoreHuIOB); O3HAKOMJIEHHE C oOOpasmamMu cepbl U €€ COeAMHEHUSIMH
(BO3MOKHO HCIIOJIb30BaHWE BHUJEOMATEpUATIOB); HAOMIOJIEHHE TIpoliecca
oOyIJIMBaHUs caxapa MoJ ACHCTBHEM KOHLEHTPUPOBAHHON CEPHON KHUCIIOTHI;
M3Y4YeHHE XMMHMUYECKUX CBOMICTB pa30aBICHHON CEpHOW KUCIOTHI, IPOBEIACHHE
KayeCTBEHHOW peakuuu Ha Ccynb(ar-uoH U HaONIOJeHHe TIpu3HaKa eé
MIPOTEKAHUS; O3HAKOMJIEHUE ¢ (PU3NUECKHMH CBOMCTBaMHU a30Ta, Gpochopa u ux
COEUHEHUI (BO3MOXHO HCIIOJIb30BAHHWE BHJEOMATEpHANIOB), OOpa3Lamu
a30THBIX U GochOpHBIX yI0OpEeHUH; monydyeHue, cooupanme, pacrno3HaBaHie U
M3Y4YEHHE CBOICTB aMMHaKa; NpPOBEJEHHE KaueCTBEHHBIX pEaKIHUi Ha HOH
aMMOHMS U (Qocdar-uOH UM U3yyeHHE TPU3HAKOB UX MPOTEKAHUs,
B3aUMO/ICHCTBHE KOHIICHTPUPOBAHHON A30THOM KHUCIOTHI C MEABIO (BO3MOXKHO
HCIIOJIb30BaHNUE BUJEOMATEPHATIOB); HM3YyUEHUE MOJIENEH KPHUCTAUINYECKUX
pemiérok anmasa, rpaduta, ¢yuiepeHa; O3HAKOMJIEHHE C IPOILIECCOM
azicopOLIMK PacTBOPEHHBIX BEIIECTB aKTUBUPOBAHHBIM YIJIEM U YCTPOHCTBOM
MPOTUBOTra3a; MOJIydeHUe, coOMpaHHe, pacro3HaBaHHE U M3y4YEHHE CBOICTB
YIJIEKUCIOTO Ta3a; MpOBEACHHWE KAuyeCTBEHHBIX pEaKkUMid Ha KapOoHaT- u

CUJIMKAT-UOHbI MW HM3YYCHHUEC IIPH3HAKOB HX IMPOTCKaHUA; O3HAKOMJICHUC C




3.1

3.2

MPOJYKIMEeH CHIMKATHOM HPOMBIIUIEHHOCTH; pPEUICHHE 3KCIEepUMEHTAIbHbBIX

3a71a4 110 TeMe «BakKHeHIe HEMETAUILI U UX COEIUHEHUS»
Mertaiibl 1 UX COETUHEHUS

OO0mmas xapaKTepUCTUKa XUMHYECKHUX JIEMEHTOB — METAJIJIOB HA OCHOBAaHUM UX
nojoxxenus B llepuoamyeckoid cucreme XuMHueckux oanemeHtoB J[.U.
MenneneeBa u ctpoeHus aroMoB. CTpoeHHe MeTaAIIOB. MeTalinyeckas CBsi3b U
METa/UTMYecKasi KpUCTAUITMYecKass pemérka. JICKTPOXUMHYECKUN Pl

HaIIpsDKEHUN METaJUIOB

du3ndyeckue U XUMUYECKUE CBOMCTBA MeTauioB. OO0IIMe CIIOCOOBI MOTYICHHUS
MeTaiioB. [loHsTHE 0 KOPPO3UK METANIOB, OCHOBHBIE CIIOCOOBI 3aIlIUTHI UX OT
kopposuu. CruiaBsl (CTallb, YyT'yH, TIOPATFOMUHUN, OpOH3a) U UX IPUMEHEHHUE B

6BITy W IIPOMBINIJICHHOCTH

33

34

3.5

[lenounsle MeTajuibl: mojokeHue B Ilepuonmyeckoil cucremMe XMMHUYECKHX
aemeHToB JI.. MeHeneeBa; CTpoeHHE UX aTOMOB; HAaXO0XJEHHE B IPUPOJE.
duznyeckue 1 XMMUYECKHE CBOMCTBA (Ha puMepe HaTpus U Kanus). OKCUJIbI U
THJIPOKCUABl HAaTpus U Kaius. [IpuMeHeHHe IIEeJOYHbIX METaJIOB U X

COE€IUHEHUN

IIlemoyHo3eMeNbHBIC  METAMJIbl MarHuid W KaJbIUW: TOJIOXKEHHE B
Ilepuonuueckoi cucreme xumuueckux sneMeHToB J[.1. MenaeneeBa; ctpoeHue
WX aTOMOB; HaxoOXXJeHUE B MNpupoje. PuU3MYeCKHe M XUMHUYECKHUE CBOMCTBA
MarHusi ¥ Kanbplus. BaxHeiimve coenvHeHUs Kanblus (OKCUMA, THUIAPOKCHUI,

conu). JKEcTKoCTh BOJBI U CLIOCOOBI €€ yCTpaHEeHUs

AmoMUHMIL: TIONOXKEHUE B llepruoauyeckoil cucteMe XMMHUYECKHUX 3JIEMEHTOB
JI.. Menneneesa; cTpoeHHE aroMa; HaxOXAcHUE B mnpupozae. Pusnueckue u
XUMHYECKHUE CBOMCTBA aFOMHHUSA. AM(OTEpHBIE CBOWCTBA OKCHAA M TUIPOKCHIA

AJIFOMHUHUA

3.6

3.7

XKeneso: nonoxxenne B [lepnoauueckoii cucreMe XUMU4Yeckux aeMeHTos [[.1.
MeHneneeBa; CTpOEHHME aTOMa; HaxoxJaeHue B mpupone. Pusndeckue u
XMMUYeCcKHe cBoMcTBa sxene3a. Okcuabl, ruapokcuasl u conu xenesa(ll) u

xene3a(lll), mx coctas, CBOMCTBA U TTOTyYCHUE

XUMHUECKUH HKCIEPUMEHT: O3HAKOMJIEHHE ¢ 00pa3iaMHi METalIOB U CIUIABOB,
X (pU3MUecKMMH CBOMCTBAMH; U3YYEHHE PEe3yIbTaTOB KOPPO3UH METAIJIOB
(BO3MOXHO HCIIOJIb30BaHNE BHJICOMATEPHAIIOB), 0COOeHHOCTEH
B3aMMOJICHICTBUSL  OKCHJIa Kalbllsd W HATpus C BOAOH (BO3MOXKHO

WCIIOIb30BaHUE BHJIEOMATEPHANIOB); HCCIIEIOBAHUE CBOWCTB KECTKOW BOJBI;




4.1

mporiecca TOpPEHHsl JKelle3a B KHCIopoje (BO3MOXHO — HCIIOJb30BaHHE
BUJICOMATEPHAIIOB); MPU3HAKOB MPOTEKAHUS KAUYECTBEHHBIX PEaKIUii HAa MOHBI
(Maramsi, Kanblus, amroMuHus, nuHka, skeneza(ll) m sxemesa(Ill), memu(I);
HaOJII0/ICHNE U OMKMCAaHWE MPOIECCOB OKPAIIMBAHUS TUIAMEHU WOHAMH HATPHS,
Kaausi W Kaublusl  (BOBMOXKHO — HWCIIOJIB30BaHUE  BUACOMATEPHAJIOB);
uccienoBaHre aM(pOTEPHBIX CBOWCTB THIPOKCHIA ATIOMHHUS U THUIPOKCHIA
[IUHKA; PEIICHNE YKCIICPUMEHTAIBHBIX 33a/1a4 10 TeMe «BakHeHIe MeTauisl 1

UX COCIMHEHHUS»
XuMHSA ¥ OKpYXKarolas cpeaa

HoBble maTepuansl u TexHonoruu. BemectBa n marepuanbl B MTOBCEIHEBHOU
JKW3HU 4YesloBeKa. XUMUS U 370poBbe. be3onacHoe ucnoabp30BaHUE BEIMIECTB U
XUMHYECKHX peakiuii B ObITy. [lepBas momois NMpu XUMHYECKHX OXKOTax M

OTPAaBJICHHUAX

4.2

4.3

OCHOBBI ~ 3KOJIOTMYECKOM  IpaMOTHOCTH.  XHMHYECKOE  3arps3HEHue
okpyxatomen cpeasl [1/IK. Pons xumun B perieHuu 3KOJIOTHYECKUX MPOOIIEM.
[IpupoaHble HMCTOYHUKH YTIEBOJIOPOAOB (yroib, MPUPOIHBIA Ta3, He(dTh),
MIPOYKTHI UX MEPEPaOOTKH, UX POIIb B OBITY U MPOMBIIUICHHOCTH

XUMUYECKUI SKCIEPUMEHT: U3yuyeHue o0pas3I[0B MAaTEepPHANIOB (CTEKIIO, CILJIaBbI

METaJIJIOB, MTOJIMMEPHBIE MaTEpHaJIbl)




IPOBEPSIEMBIE HA OI'D I1IO XUMHUU TPEBOBAHUS K
PE3YJbTATAM OCBOEHUSI OCHOBHOM OBPA3OBATEJBHOM
IMPOTPAMMBI OCHOBHOTI'O OBIIIEI'O OBPA3OBAHUS

Kox
NpoBePsSIeMOro
TpeOOBaHMS

IIpoBepsiemble TpeOOBaHUS K PeAMETHBIM pe3yJbTaTaM
0230BOro ypOBHSI 0CBOEHHS OCHOBHOI 00pa3oBaTe/ibHOI
NPOrpaMMbl OCHOBHOI0 0011ero od0paszoBanust Ha ocHose ®PT'OC

1

1.1

1.2

IIpencrasnenue:

0 TIO3HABAEMOCTH SBICHHHA NPUPOJABI, NOHUMAaHHUE OOBEKTUBHOU
3HaYMMOCTH OCHOB XMMMUYECKOW HAyKH Kak 00JacTH COBPEMEHHOIO
€CTECTBO3HAHHUS, KOMIIOHEHTa OOLIEH KyIbTYphl M IPAKTHYECKON
JESITEIbHOCTH YEJIOBEKAa B YCIOBUSAX COBPEMEHHOIO OOILECTBa;

IMOHUMAaHHUEC MECTAa XUMHUU CPEAN APYIrUX CCTCCTBCHHBIX HAYK

O HAY4YHbIX MCTOJAaX IO3HAHUA, B TOM YHUCIIC SKCIICPHUMCHTAJIbHBIX U
TCOPCTUUCCKHUX MCTOHAAX HMCCICAOBAHUSA BCIICCTB U HU3YUYCHHUA
XUMHUYCCKUX peaKuHﬁ; YMCHHC HCIIOJb30BAaTh MOACIN JJIA

00BIACHEHHS CTPOCHUS aTOMOB U MOJICKYJI

1.3

2.1

o cepax mpodeccHoHaTbHOI AeATEIFHOCTH, CBA3aHHBIX C XUMHEH U
COBPCMCHHBIMHU TCXHOJOIMsAMH, OCHOBAHHBIMU Ha JOCTHIKCHUAX
XMMHYECKOH HayKH, YTO IIO3BOJHUT OOYYarOIIMMCS paccMaTpHBaTh
XUMHIO Kak cepy cBoeit Oyayeit mpodeccuoHanbHOMN eI TeNbHOCTH
U ClleaTh OCO3HAHHBIM BBHIOOP XMMHMH KakK NMPO(UIBHOTO NpeaMeTa

MIPHU TIEPEXO0/I€ Ha YPOBEHB CPETHET0 0OIIET0 00pa30BaHMs

Bnanenne cucreMoM XHMHUYECKHX 3HAHMH H YMCHHUEC MPUMCHATH

CUCTEMY XUMHUUYCCKUX 3HaHI/II71, KOTOpas BKIIIOYACT!:

BaXHEHIINE XUMWUYECKHUE TIOHATHSA: XUMHYCCKUH 3JICMCHT, aTOM,
MOJIEKYJIa, BEHIECTBO, IIPOCTOE M CJIOYKHOE BEIIECTBO, OJHOPOAHAA U
HEOJJHOPOAHAs CMECh, OTHOCHUTENbHBIE aTOMHasi M MOJIEKYJspHas
Macchl, KOJIMYECTBO BEIIECTBA, MOJIb, MOJIIpHAs Macca, MOJISIPHBIN
00BEM, OKCHJ, KHUCIIOTa, OCHOBAaHUE, COJb (CpemHsisl), XUMHUYECKas
peaKkuMs, peakUuu COEIUHEHHS, PEAKIMHU Ppa3JIOKEHMs, PpEeaKLuu
3aMellleHus, peakuy oOMeHa, TeIuIoBOW I(PQEKT peakiuu, 3K30- U
SHIOTEPMHUUYECKUE DPEAKLIMU, PACTBOP, MAaccoBas IO XMMHUYECKOIO
AIIEMEHTa B COEMHEHUH, MacCOBasl JIOJS U MPOLEHTHAs KOHUEHTpaIUs
BEIIIECTBA B PaCTBOPE, PO aTOMA, JIEKTPOHHBIN CIIOM aToMa, aTOMHas

opOuTanb, paguyc aToMa, BAJICHTHOCTh, CTEMCHb OKUCIICHHUS,
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XUMHUECKasl CBSI3b, AJIEKTPOOTPULIATEIHLHOCTD, MOJISIPHASL U HETIOJIApHAsI
KOBaJICHTHAass  CBs3b, HMOHHAs  CBSI3b, METAJUIMUECKAs  CBS3b,
KpUCTa/NIM4ecKass pemérka (aToMHasi, HOHHAs, MeTaJuIhyecKasi,
MOJIEKYJISIpHAsA), MOH, KaTUOH, aHHOH, DJIEKTPOJIUT U HEDJIEKTPOJIUT,
AIIEKTPOJIUTUYECKAs  JUCCOIMALMS, pPEeaKUMd HOHHOro oOMeHa,
OKHUCJIUTEIbHO-BOCCTAHOBUTENIbHBIE ~ PEAKIMHM,  OKUCIUTENb U
BOCCTAHOBUTEJIb, OKHCICHHME U  BOCCTAHOBJIEHHE, DIJIEKTPOJIU3,
XAMHYECKOE pPaBHOBECHE, OOpaTuMble M HEOOpaTUMBIC PEaKIUH,
CKOpPOCTb XMMHYECKOW peakumu, Karamuzatop, I[IJIK, koppo3us

METAJUIOB, CILIABbI
OCHOBOIIOJIATAIOIINE 3aKOHBl XMMHH: 3aKOH COXPAaHEHHSI MacChl,
nepuoanueckuii 3akoH JI.MI. MeHaeneeBa, 3akOH IOCTOSHCTBA
COCTaBa, 3aKOH ABOraapo

TeOpUu XAMUH: aTOMHO-MOJIEKYJIIpHas TEOPHSL, TEOpUs

BHGKTPOHHTHHGCKOﬁ Jucconrannmn

Bnangenue ocHoBamu XHUMHYCCKOH I'paMOTHOCTH, BKJIIOYAIOIIECH

3.1

YMEHHE MTPaBUIIBHO UCTIOIh30BaTh H3yUEHHBIC BEIICCTBA U MaTCPUAITBI
(B TOM 4YHCIE MHHEPAJbHBIC YAOOPCHHS, METAUIbl U CIUIABBI,
MPOJYKTHl TepepaboTKU MPHUPOJHBIX HCTOYHUKOB YTIICBOJIOPOIOB
(yrnsi, mpupoAHoro rasza, HeTu) B OBITY, CETLCKOM XO3SHCTBE, Ha
MIPOM3BOJICTBE M IOHUMAHWE 3HAYCHHUS KHPOB, OCIKOB, YTIICBOJIOB
JUTSL OpraHr3Ma YeoBeKa; yMeHHEe MPOTrHO3UPOBATh BIIMSHHIE BEIIECTB

U XUMHYCCKUX IMPOLCCCOB HA OPraHu3M 4YCJIOBCKa W OKPYXKAIOUIYIO

MIPUPOJTHYIO Cpey

3.2
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YMCHHUEC HUHTCIPUPOBATH XUMHWYCCKUC 3HAHHA CO 3HAHUAMHU IOPYTrux

y4eOHBIX IPEIMETOB

HaJIMuue OmbITa pabOThl C Pa3IMYHbIMM MCTOYHHMKAMM HMH(OpMaLUU
N0 XUMHMM (Hay4yHas M HAy4yHO-TIOMYJSpHas JHUTeparypa, CIOBapH,

CIIPABOYHUKHU, HHTEPHET-PECYPCHI)

YMCHUE 00BEKTUBHO OLICHUBATh I/IH(i)OpMaHI/IIO O BfHOIECTBax, HX
MMPEBPAIICHUAX u NPaKTUICCKOM MNMPpUMCHCHUU n YMCHHC

HCII0Jb30BaTh €€ JJId pCIICHUA y‘—Ie6HO—HO3HaBaTeJ'II)HBIX 3aga4
BHa}IeHI/Ie OCHOBaMH TOHSITHHHOTO arrmapara U CHMBOJIMYECKOT'O

A3bIKa XUMHH JJIs1 COCTaBJICHUS (1)0pMy'J'I HCOPTaHNYCCKUX BCIICCTB,

YpaBHEHUN  XUMHYECKHMX  PEaKIUd; OCHOBAMHM  XHMHUYECKOMN




HomeHknatypbl (IUPAC u TpuBHanbHOIN)

YMeHue oOBSCHATH CBS3b MOJOXKEHHs deMeHTa B llepuomnueckoii

CUCTCMC C YHUCIIOBBIMU XAPAKTCPUCTUKAMU CTPOCHUSA AaTOMOB

5 XUMUYECKHX DJEMEHTOB (COCTaB M 3apsn supa, oOlee YHucio
AJIEKTPOHOB), PACIPECICHUEM 3JIEKTPOHOB IO SHEPreTHUYECKUM
YPOBHSIM aTOMOB IE€PBBIX TPEX NEPHOIOB, KA U KaJbIUS
[IpencraBienue 0  MEPUOJUYECKONM  3aBUCUMOCTH  CBOWCTB
XUMHUYECKUX BJIEMEHTOB (paJulyc aroma, 3JIeKTPOOTPUIATEIBHOCTD),

6 MPOCTBIX W CIIOKHBIX BEIIECTB OT IIOJIOKEHUS JJIEMEHTOB B
[lepuoguueckoit cucremMe (B MaJIbIX HEPUOAAX U TJIABHBIX
MOATPYIIAX ) ¥ JIEKTPOHHOTO CTPOCHHUS aTOMa

7 YMmenne kinaccuuuupoBarh:

7.1 XUMHYECKHE YJICMECHTBI

7.2 HEOpraHUYEeCKUE BEIIeCTBa

7.3 XUMUYECKHUE PEaKIINI

8 YMeHue ornpenensiTh:

g1 BAJICHTHOCTh U CTETEHb OKHCIICHUS] XUMHUYECKHUX DSJIEMEHTOB, 3apsl

' HOHA

g2 BUJ XUMHYECKONH CBA3M U THUIN KPUCTAIUTMUECKOH CTPYKTYphl B

. COCTUHCHHIX

8.3 XapakTep cpebl B BOJHBIX pacTBOpax BelIecTB (KUCIOT, OCHOBAHUH)

8.4 OKHCIHUTEIb U BOCCTAHOBUTEIH

9 YMeHue xapakTepu3oBarh (pU3nUecKkre U XUMUYECKHUEe CBOMCTBA:
MPOCTBIX BEHIECTB (KUCIOPOA, O30H, BOAOPOA, TpaduT, amMmas,

9.1 KpeMHHH, a3oT, ¢ocdop, cepa, XJop, HATpUM, Kaaul, MarHui,
KaJIbIIMH, aTFOMHHHH, JKEJIE30)
CIIOXHBIX BEIIECTB, B TOM YHCJIE€ HMX BOJHBIX PacTBOPOB (BOja,
aMMHaK, XJIOPOBOJOPOJ, CEPOBOJAOPOMA, OKCHIBI M THIPOKCHIBI

92 metaioB [-IIA rpynm, amromunusi, menu (II), nunka, xeneza (II u

' III), okcunpr yraepona (I u IV), kpemuns (IV), azora u pochopa (111
u V), cepet (IV u VI), cepHucras, cepHasi, a3oTHcTas, a30oTHas,
dbocdopHas, yroipHass, KpeMHHEBasI KHCJIOTA U UX COJIH)

93 MPOTHO3UPOBAaTh M  XapakTEpU30BaTh CBOMCTBA  BEUIECTB B

3aBUCUMOCTH OT HMX COCTaBa U CTPOCHHUA, NPUMCHCHHUC BCHICCTB B




3aBHCHUMOCTH OT HX CBOﬁCTB, BO3MOXXHOCTDH ITPOTCKAHUSA XUMHYCCKUX

HpeBpaH_[eHI/Iﬁ B PA3JIMYHBIX YCIIOBUAX

YMeHHE COCTaBIIATh MOJIEKYJISIPHBIE U MOHHBIC YPAaBHEHUs pEaKLui, B

10
TOM YHUCJIE:
10.1 peaKkIii HFOHHOTO OOMeHa
10.2 OKHCJIMTEIbHO-BOCCTAHOBUTEIBHBIX PEAKIIMI
103 WUTIOCTPUPYIOIIMX XMMHUYECKHE CBOMCTBAa M3yYEHHBIX KJIAcCOB
' (rpynm) HEOpraHU4EeCKUX BELIECTB
104 MOJTBEPXKIAIOIIUX FCHETUYECKYIO B3aUMOCBSI3b MEXAY HUMHU
11 YMeHue BBIYUCIATH (IPOBOAUTH PACUETHI):
11 OTHOCHUTEIIbHYI0 MOJICKYJISIPHYIO M MOJISIPHYIO MAacChl BEILECTB,
' MacCOBYIO JIOJIF0 XUMHYECKOTO 3JIEMEHTA B COSAMHEHUU
11.2 MAaCCOBYIO JIOJIO BEILIECTBA B pacTBOPE,
11.3 KOJIMYECTBO BEIIECTBA M €T0 Maccy, 00beM Tra30oB
114 [0 YpaBHEHUSIM XHMHUYECKUX pPEaKIUil M HaXOAUTh KOJIUYECTBO
' BEIIIECTBA, 00BbEM U MAaCCy PEareHTOB WU MPOYKTOB PEaKIUK
12 Bnanenue (3HaHue OCHOB):
OCHOBHBIMM  METOJaMH  HAy4YHOro  To3HaHUA  (HaOIIOlIEeHUE,
1 U3MEepEeHHe, SKCIIEPUMEHT, MOJICTTUPOBAHUE) NIPU U3yYECHUH BEIIECTB U
' XUMUYECKUX SIBIEHUW; yMEHHEe chopMynupoBartk mpoliaeMy U
MPEAJIOKUTh YTU €€ PeIIeHUS
122 Oe3omacHoil pabOThl C XMMHYECKMMH BEIIECTBAMH, XUMHYECKON
' MOCY/I0H M J1a0OpaTOPHBIM 000PYIOBAHHEM
MpaBUjIaMu O€30MaCHOTO OOpaIeHus C BEIECTBAMH, HCTIOIb3yEMbIMU
B MOBCEHEBHOM JKU3HH, MPaBUIaMH MTOBEICHUS B LENSIX cOepeskeHus
193 3JI0pOBbSl U OKPYXKAIOWIEH MNPUPOAHON Cpeapl; MOHUMaHHE Bpeaa
' (omacHOCTH) BO3JCHCTBHS Ha >KHUBBIE OPTraHU3MBI OMPEACIEHHBIX
BEII[ECTB, CMOCOOOB YMEHBIIICHUS] W MPEIOTBPAIICHHUS UX BPEIHOTO
BO3JECHCTBUSA
3 Hannume mpakTHYecKux HaBBHIKOB TUIAHMUPOBAHUS M OCYIICCTBICHUS

CICAYIOMUX XUMHYCCKUX SKCIICPUMCHTOB:

13.1

HU3YUCHUC U OIIMCAHUC (1)I/I3I/I‘{CCKI/IX CBOICTB BCIICCTB, O3HAKOMJICHHC
C (1)PI31/ILIGCKI/IMI/I n XUMHUYECKUMU SIBJICHUSMMH, OIIBITHI,

HINTIOCTPUPYIOIIUC TPHU3HAKU MTPOTCKAHHUA XUMHUYCCKUX peaKuHﬁ




13.2

U3ydeHHe croco0OB pa3feieHHs CMecel

13.3

MOJIyYeHUE KHCIOpOAa M U3YYEHHE €ro CBOICTB; IOJIy4eHHUE
BOJOPOJia U U3YYEHHE €r0 CBOMCTB; IOJY4YEHHME YIJIEKHCIIOrO rasa u

HN3YUCHHUEC €TO CBOfICTB; IMOJIY4CHHNEC aMMHAKa U N3YUCHUEC €TI0 CBOMCTB

13.4

13.5

13.6

MPUTOTOBJICHHE PAcTBOPOB C ONpPEIEIEHHON MaccoBOM  Jonei

pPacTBOPEHHOTO BEILIECTBA

MIPUMEHEHUE WHIUKAaTOPOB (Jrakmyca, METHIIOpaHka u
denondranenna) A ONpeAeseHUs XapakTepa Cpelbl B PacTBOpax

KHUCJIOT U LIeJIoYei

WCCJIEIOBAHUE W ONHMCAHME CBOWCTB HEOPraHWYECKUX BEILECTB
pasInYHbIX KJIACCOB; U3YUYEHHE B3aUMOJCHCTBUS KUCIOT C METaIaMH,
OKCHMJAaMH  METaJUIOB,  PACTBOPUMBIMH M HEPaCTBOPUMBIMH
OCHOBAHMSIMH, COJISIMHM; TIOJIy4YE€HHE HEpPacCTBOPUMBIX OCHOBAHUI;
BBITECHEHME OJHOIO MeTajula JPYyrMM W3  pacTBOpa  COJH;
UCClIeIOBaHNEe aM(OTEPHBIX CBOWCTB THUAPOKCUIOB AIOMUHUS U

[IUHKA

13.7

13.8

PCHICHUC OKCIICPUMCHTAJIBHBIX 3a41a4 110 TCMaM: «OCHOBHEBIE KJIACCHI
HCOPTaHUYCCKUX CO€I[I/IH6HI/II7I>>; ((3JIGKTpOJII/ITI/I‘IeCKaH
JUCCOL A, «BakHelmme HeMeTalulbl U HUX COCIUHCHUA»,

«Baknelnue MeTaibl U KX COCIUHEHUSY

XUMHYECKHE  OKCIIEPHUMEHTHI,  WUIIOCTPUPYIOIIHE  MPH3HAKH
NPOTEKaHMUs peakiii MOHHOro oOMEHa; KaueCTBEHHbIE peakIuu Ha
NPUCYTCTBYIONINE B BOIHBIX PACTBOPaX HOHBI: XJOPHI-, OpOMHI-,
uomua-, cynbdar-, Qocdar-, kapOOHaT-,  CHIMKAT-aHUOHBHI,
THJIPOKCU-UOHBI, KATHOHBl aMMOHUS, MarHusi, KaJblus, aTFOMUHUS,

xkenesa (2+) u xenesa (3+), meau (2+), LMHKA

14

YmMmenue:

14.1

NpEACTaBIATE PE3YJIbTATBl SKCIICPUMCHTA B (bopMe BBIBOJIOB,
J0Ka3aTcJIbCTB, Fpa(l)I/IKOB n Ta6J'II/III U BBIABJIATH OMIIMPUYCCKUC

3aKOHOMCPHOCTHU

14.2

YCTaHABJIMBATL CBA3U MCEXKAY pCaJIbLHO Ha6J'HO)IaeMI)IMI/I XUMHUYCCKUMH
SABJICHUAMMU U IPOLCCCaMU, NPOUCXOAAINIUMA B MAKPO- U MUKPOMHUPE,

O0O0BSACHATH IPUYUHBI MHOTOOOPA3Hsl BEIIECTB




INHEPEYEHD 2JIEMEHTOB COIEPKXAHUSA, IIPOBEPAEMbBIX HA
OCHOBHOM I'OCYJAPCTBEHHOM 2K3AMEHE 110 XUMHUH

Kon

IIpoBepsieMblii 3J1IeMEHT COAEPKAHMS

1

HepBOHa‘IaJIBHBIe XHUMHUYCCKUEC ITOHATHUSA

1.1

YucTele BemecTBa U cMecu. CriocoObl pa3ieiieHus: cMecei

1.2

1.3

1.4

1.5

ATOMBI W MOJEKyNlbl. XUMHYECKHE dJieMeHThl. CHMBOJIBI XHUMHYECKUX
251eMeHTOB. [IpocThie U CI0XKHBIE BELIECTBA.

Xumuyeckas popmyna. BarieHTHOCTh aTOMOB XUMHUYECKUX AlIeMeHTOB. CTeneHb
OKUCJICHUA

3aKkOH TIIOCTOSHCTBAa cocTaBa BemlecTB. (OTHoOcHUTENbHAs AaTOMHas Macca.
OtHocuTenbHas MOJIEKYJIApHasg Macca. MaccoBast 10J1s1 XUMHYECKOTO 3JIEMEHTa
B COCIUMHCHNU

KomuuectBo BemectBa. Moinb. Momsipaas macca. Mousipabiii 00bEM  Ta30B.

BzaumocBs3b KOJIMYCCTBA, MACChI 1 YUCJIAa CTPYKTYPHBIX CAUHHUIL BEIICCTBA

1.6

Puznyeckue U XUMUYECKUE SBJICHUSA. XMMHMUYECKas peaklMs U €€ NPU3HAKU.
3aKOH COXpaHEHMsI MACChl BEIIECTB. XUMHUECKUE YPaBHEHUS
[lepnonnueckuii 3akoH n Ilepuonnueckas cucreMa XMMHYECKHX JJIEMEHTOB

.. MenneneeBa. CTpoeHre aTOMOB

2.1

2.2

2.3

3.1

[Iepnoanueckuit 3akoH. lleproanyeckas cucreMa XuMHUYECKHUX 3J1eMeHTOB JI.1.
Menneneesa. Ilepuoast u rpymnmnbl. OU3HYECKUN CMBICI MOPSALKOBOIO HOMEDA,

HOMCPOB II€pHOJa U I'PYIIIbI 3JICMCHTA

Crpoenue aromoB. CoctaB aTOMHBIX siaep. M3otombl. DnexTpoHbl. CTpoeHue
AIIEKTPOHHBIX  000JI04eK aToOMOB MepBbIX 20 XUMHUYECKHUX 3JIEMEHTOB

[Tepnonnueckoii cucremst .M. Menneneena

BaKOHOMepHOCTI/I B M3MCHEHHU CBOMCTB XMMHYCCKHUX DJIEMCHTOB MEPBLIX TpéX
NnepruoaoB, Kaliusd, KaJlblHA (paz[I/cha aTOMOB, JJICKTPOOTPULATCIIBHOCTH,
MCTAINIMYCCKUX W  HEMCTAIIMYCCKUX CBOfICTB) n HX COGI[I/IHGHI/II\/'I B
COOTBCTCTBHUH C TIIOJOXXCHHEM DJJICMCHTOB B HepI/IOI[I/I‘ICCKOI\/’I CUCTEME H

CTPOCHUEM UX aTOMOB
CtpoeHue BelecTa

Xumudeckass cBsi3b.  KoBaneHTHass (MOJsipHAss W HEMOJSpHAsi) CBA3b.
DNEeKTPOOTPULIATEILHOCTh ~ XUMHUYECKUX  dJeMeHTOB.  MoHHas  CBs3b.

Meramnnueckas CBI3b




3.2

Tunbl KpUCTAIMYECKUX PEMETOK (aTOMHas, MOHHAsA, MeTaJUIMYecKas),
3aBUCHMOCTb CBOMCTB BEILECTBA OT TUIA KPUCTAUIMYECKOM PEIIETKH U BUIA

XUMHYECKOH CBSI3U

4.1

4.2

Baxuneimme MMPEACTAaBUTCIIN HCOPraHUYCCKHUX BEIICCTB. Hemerammel u ux

COCAMHCHUA. Mertamisl 1 uxX COCIUHCHUA

Knaccupukanuss u HOMEHKJIATypa HEOPraHUYECKUX COCAMHEHUN: OKCHIIOB
(coneoOpa3yromue: OCHOBHBIE, KHUCJIOTHBIE, amdoTepHbIe) u
HEeCcoJIe00pa3yrolue; OCHOBaHWHM (IIENOYM W HEPACTBOPUMBIE OCHOBAHMS);
KACIOT  (KHCIOPOJCOACpKaMe ¢  OCCKUCIOPOIHBIC, OJHOOCHOBHBIE U

MHOTOOCHOBHBIE); COJIEH (CPEIHUX U KUCIBIX)

@usnyeckue M XHUMUYECKHE CBOMCTBAa MPOCTBIX BEIIECTB-HEMETAJIOB:

BOJIOPOJIa, XJIOpa, KUCIOPO/ia, Cephl, a30Ta, hocdopa, yriepoaa, KpeMHUS

4.3

4.4

dusznyeckue W XHMHUYECKHE CBOMCTBA IMPOCTBIX BCHICCTB-MCTAJIJIOB: JIMTHA,
HaTpH:A, Kajlusd, Marovugd W KaJlblHs, aJJFOMUHHA, KCJIC34d. BHGKTpOXI/IMI/I‘ICCKI/Iﬁ

A HAIIPSKEHUN METaJIOB

dusznyeckne U XMMHYCCKHE CBOMICTBA BOOOPOJHBIX COGI[I/IHCHI/Iﬁ HEMCTAJIJIOB:

XJIOpOBOAOpOda, CCPOBOAOPOAA, aMMHAKA

4.5

®dusnyeckue ¥ XUMHYECKHE CBOMCTBAa OKCHIOB HemeTamuioB: cepol (IV, VI),
azorta(ll, 1V, V), docdopa(lll, V), yrnepona(ll, IV), kpemuus(IV). Ionyuenue

OKCHJOB HEMCTAIIOB

4.6

4.7

4.8

4.9

4.10

Xumnueckue cBoictBa okcuaoB: MeTaioB [A-IIIA rpymm, munka, meau(ll) u

xkenesa(ll, I). TTonydyeHne okCUI0B METAILIIOB

XVMHYECKHE CBOMCTBA OCHOBaHWI M aM(pOTEpPHBIX TMAPOKCUAOB (Ha ImpUMeEpe
TUAPOKCUAOB  aJIOMUHUSA, oKene3a, ULuHKa). Ilomyuenme ocHoBaHui U
aM(OTEpPHBIX THJIPOKCHUJIOB

OO0mue XMMHYECKHE CBOMCTBA KHCIOT: XJIOPOBOAOPOJIHOM, CEPOBOIOPOAHOM,
CEpPHUCTOM, CEpHOM, a30THOH, (ochopHON, KPEeMHHEBOH, yroibHOU. OcoObie
XUMHYECKHE CBOMCTBA KOHLIEHTPUPOBAaHHONW CEPHOM W a30THOM KHUCIOT.
[Tonyuenune kucior

OO0mre XuMHYECKHe CBOMCTBA cpenHux conet. [lomyuenue coneit

[Tomyuenue, coOupaHue, pacrno3HaBaHUE BOJOPOJA, KHUCIOPOJa, aMMMaKa,

YIJICKUCIIOTO I'a3a B J18.60paT0pI/II/I

4.11

HOJ'Iy‘ICHI/IC aMMHMakKa, CCpHOfI U a30THOH KHCJIOT B IMPOMBIIIJICHHOCTH. O6H_II/IC

CIOCOOBI TOTYYECHUSI METAJIJIOB




4.12

I'ereTmueckas cBI3b MEXKOY KilaCCaMH HECOPraHUYCCKUX COGI[I/IHGHI/Iﬁ

XUMUYECKUE PEaKInu

5.1

Kraccudukarnuss XuMHYECKHX peakuuii Mo pa3IMyHbIM [IPU3HAKAM: [0 YUCITY H
COCTaBy YYaCTBYIOIIMX B PEAKIMU BELIECTB, IO TeIIoBOoMYy 3(¢eKTy, 1o

W3MEHEHMIO CTEIICHEH OKHMCIICHUS XUMUUECKUX YJIEMCHTOB

52

53

54

5.5

TennoBoii 23 PeKT XUMHUECKONW Peaklui, TEPMOXUMUUYECKHE YpaBHEHUSA. JK30-

Y SHJIOTEPMUYECKUE PEAKIMU. TePMOXUMUYECKUE YPABHEHUS
OKHCIUTEIbHOBOCCTAHOBUTEIbHBIE peakiuu. OKUCIUTEIN U BOCCTAHOBUTEIIH.
[Ipouecchl  OKMCIEHMS] M BOCCTAHOBJICHHA.  DJEKTPOHHBIM  OajaHc
OKHCJIMTEITbHOBOCCTAHOBUTEILHON PEaKLIUU

Teopus anekTpoauTudecko nucconuanuu. KaTuoHsl, aHMOHBI. DJIEKTPOIUTHI U
HEANEKTPOoJUThI. CHUIIbHBIC U c1a0bie JIeKTPOIUThL. CTENeHb JUCCOLMAIIIT
Peakiiuu monHoro obmeHa. YCiIOBHS MPOTEKAHMs pPEaKlUii MOHHOTO OOMEHa,

IIOJIHBIC COKpaH_[éHHBIe HWOHHBIC YPABHCHUS peaKI_[I/Iﬁ

XuMus U OKpYyKaromasa cpeaa

6.1

BemectBa u Mmartepuansl B IIOBCEAHEBHOM JKM3HM 4eloBeKa. besomacHoe
UCTIOJI30BaHUE BEUIECTB M XUMHUYECKHX pEaKIuil B J1adopatopuu u OBITY.

HepBa;I moMoub IIpu XUMHUYCCKUX O0KOIraX MU OTPABJICHUAX

6.2

XUMHYECKOE 3arpsi3HEHUE OKpYXKaroulell  cpeabl  (KUCIOTHBIE — JOXKIH,
3arpsi3HEHUE IOYBHI, BO3JyXa W BOJOEMOB), CIOCOOBI €0 TPEIOTBPAIICHHUS
[IpenenpHast nmomyctumas koHmeHtparus BemecTB (IIJIK). Pomp xumun B
pelIeHUN HKOJOTHYECKUX TMpoOJjeM. YCWIeHHEe NapHUKOBOTO 3 dekTa,

pa3pymi€eHue 030HOBOT'O CJI0s

6.3

6.4

[Ipumenenne cepswi, a3ora, dochopa, yriepona, KpeMHUS] U UX COCIUHEHUM B
ObITY, MEAMLUHE, MPOMBIIUIEHHOCTH U CelbCKOM xo3siicTBe. Ilpumenenue
METAJIJIOB U CIUIaBOB (CTalb, YYryH, AIOPATIOMUHUN, OpoH3a) B OBITY H
HNPOMBIIIJIEHHOCTH UX coenHeHuH. [ToHsATHe 0 KOppO3UM METaIOB, OCHOBHBIE

CIOCOOBI 3aLIUTHI X OT KOPPO3UHU

[IpupoaHble HCTOYHUKU YIIIEBOAOPOAOB (Yrojib, HPUPOJIHBIM Ta3, HEPTH),

MPOIYKTHI X NepepaboTku (OEH3MH), UX POJIb B OBITY U MPOMBIIUIEHHOCTH

6.5

[lepBoHavyanbHbIE TOHATHA OO0 OPraHWYECKUX BEIIECTBAX KAaK O COCTUHEHHSIX
yrieposa (MeTaH, 3TaH, STHJICH, alleTUIIEH, 3TaHOJI, TJINIEPUH, YKCYCHAs! KHCIIOTA).
[TonsiTHE O OMOTOTUYECKH BaXKHBIX BEIIECTBAX: JKUpPaX, O€NKax, YriaeBoJax — U uX

POJIN B ) KU3HU YCIIOBCKA




PacuéTrr:

7.1 o ¢popMysIaM XUMHYECKUX COSTUHEHUHN
7.2 Macchl (MaccoBOi) 10JIM PACTBOPEHHOTO BEIIECTBA B PACTBOPE
7.3 110 XMMHUYECKUM YpPaBHEHUSIM




YYEBHO-METO/INYECKOE OBECIIEYEHHE
OBPA30OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YHEHUKA

» Xumus, 8 knacc/ 'abpuensu O.C., OctpoymoB N.I'., Cnagkos C.A.,
Axumonepnoe o6mectBo «M3narensctBo «lIpocBemenne
» Xumust, 9 kimace/ IN'abpuensa O.C., Octpoymos W.I'., Cnagkos C.A.,
Axunonepnoe o6mectBo «M3narensctBo «lIpocBemenne

METOINYECKHUE MATEPHUAJIBI VIS YUUTEJIA

1.

2.

H.IT.Tpoery6oBa. [Toypounsie pa3zpaboTku 1Mo XuMuu. 8 kiacc. — M.:
BAKO, 2014. — 400c. — (B nomol1ib NIKOIBHOMY YUUTEIIO).

B.I'". lenncoBa. Xumus. 8 Kiacc: moypouHsle miansl no yuyeonuky O.C.
["abpuensna. — Bonrorpan: Yuurens, 2011. — 171c.

O.C. I'a6bpuensu, C.A.Cnaakos. Pabouas terpans «Xumus. 8 kinace» — M.:
Hpoda, 2017. —207c.

. O.C. T'abpuensn, A.B.Kynuosa. Xumus. 8Ki1.: TeTpaab 11 J1a0OpATOPHBIX

OIBITOB M MpaKTH4YeCcKuX padot. — M.: JIpoda, 2017. — 96c.

. H.C.ITaBnoBa. KoHTpoJIbHBIE U CAMOCTOSATENbHBIE pA0OTHI IO XUMHUHU: §

kiacc: Kk yueOnuky O.C. I'abpuensina «Xumus. 8 kinaceyn. — M.
MN3narenscTBO «OK3amen», 2015. — 253c¢.

. H.IL.Tpoery6osa. KoHTpoJIbHO-U3MEpUTEIbHBIE MaTepUAIIbL. XUMHUS. §

ki1acc — M.:BAKO, 2013. — 112c.

. C.B.bouaposa. Xumus. 9 knacc. [loypounsie miansl o yueOHUKY

«Xumus. 9 kimace» O.C. I'abpuensna. — M.: [Ipoda, 2006. — 96¢.

. M.IO.'opkoBenko IToypounblie pa3paOoTku 1o Xumu. 9 kiaacc. — M.

BAKO, 2013. — 432c. — (B nomo1iip MKOJILHOMY YYUTEIIO).

Xumust. 9 ki1.: pabouas terpaap K yueOHuky O.C. ['abpuensna «Xumus.
9xnacc» / O.C.I'abpuensn, C.A.CnagkoB. — 3-¢ u3., CTEPEOTHIL. — M.:
Hpoda, 2017. — 221c.: u.

10.Xumust. 9 ki1.: TeTpanb 11 J1abOpaTOPHBIX OMBITOB U MPAKTHYECKUX padoT

k yueOHuky O.C. I'abpuensna «Xumus. 9xnacey» / O.C.I'abpuensH, A.B.
Kymmoga. — 5-e u3g., crepeorun. — M.: [Ipoda, 2017. — 212c¢.: wi.

11.0.C. T'abpuensn, [1.H.bepeskun, A.A.Ymakosa u ap. Xumus. 9 knacc:

KOHTPOJIbHBIE U MPOBepoUHbIe padoThl K yueOuuky O.C. ['abpuensna
«Xumus. 9 kimacey». — M.: Jlpoda, 2010. — 174c.



HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH
HUHTEPHET

http://www.chemnet.ru I"'azeta « XuMus» 1 CalT JIJIs1 YUUTEIIS
«S uay Ha ypOK XUMUN»

http://him.1september.ru Equnas komnekius I{OP:
[IpeameTHass KOJITEKIHUS « XUMUSI»

http://school-collection.edu.ru/collection/chemistry EcrecTBeHHO-
Hay4dHbIe IKcriepuMeHThl: XuMud. Komnekuus Poccuiickoro
o01reo0pa3oBaTeILHOTO TIOpTaia

http://experiment.edu.ru AJIXUMUK: caiit
JLIO. Anuk6epoBoii

http://www alhimik.ru Bcepoccuiickast omummnuana
IIKOJBLHUKOB IO XUMHUHU

http://chem.rusolymp.ru Opranudeckast XUMUs: dJIEKTPOHHBIN
YUYEOHUK JIJIs1 CPEHEN IITKOJIBI

http://www.chemistry.ssu.samara.ru OCHOBBI
XUMUU: DJIEKTPOHHBIN Y4eOHUK

http://www.chemistry.ru JIucTaHIIMOHHAs OJIUMITHAJA
M0 XMMUU: TeIEKOMMYHUKAIIMOHHBIN 00pa30BaTeIbHBIM
MPOEKT

http://www.edu.yar.ru/russian/projects/predmets/chemistry /lucra
HIIMOHHBIC BPUCTUUECKUE OJIMMITHA]IBI IO XUMUHU

http://www eidos.ru/olymp/chemistry 3anumaren
bHAS XUMUS

http://www 104.webstolica.ru Knaccudpukanmss XuMuueckux
peaxkuui

http://classchem.narod.ru KonTpen — Xumus 1uist Bcex: yd4eOHO-
MH(OPMAIMOHHBINA CAUT

http://www. nanometer.ru OHJIalH-CIIPaBOYHUK XUMUYECKUX SJIEMEHTOB
WebElements

http://webelements.narod.ru [Tonmynsipaast Oubnrorexa
XUMHUYECKUX IJIEMEHTOB

http://n-t.ru/ri/ps Caittr Alhimikov.net: yueOHbIe U ClIpaBOYHBIC MAaTEPUAIIBI TIO
XUMUU

http://www. alhimikov. net Caiit Chemworld.Narod.Ru -
Mup xumuu

http://chemworld.narod.ru Caiit «BuptyanbHas
XUMHUYECKas IIKOJIa»

http://maratakm.narod.ru Cait «Mup xumnun»

http://chemistry. narod.ru XuMuK.py: caliT o xumuun

http://www.edu.yar.ru/russian/cources/chem Xumuueckuii noprani
ChemPort.Ru




http://www.chemport.ru Xumuueckuit cepsep HimHelp.ru: yuebnsie u
CIIPABOYHBIE MaTEPUATIBI

http://www himhelp.ru Xumusi: Marepuaisl «Bukuneann» — cBOOOTHON
SHIUKIIOTIEAUH

http://ru.wikipedia.org/wiki/Xumus Xumus Jyis BCeX: WITIOCTPUPOBAHHbBIC

MaTepuabl o 00IIel, OpraHuYecKol M HeopraHudeckoi xumuu http://school-

sector.relarn.ru/nsm Xumus u xku3Hb — XXI BeK: HAyYHO-TIONYJISIPHBIN

KypHaJ

http://www.hij.ru Xumo3a: cooOiiecTBo yuuTened xumuun Ha mopTane «CeTb
TBOPYECKUX YUUTEIECH»

http://www chem.asu.ru/abitur DekTpoHHas 6MOIMOTEKA TTO
XUMUHU U TEXHUKE

http://rushim.ru/books/books.htm DnekTpoHHas 6udiMoTEKa yueOHbIX
MaTepHuayioB 1o Xxumuu Ha rnopraie Chemnet

http://www.school2.kubannet.ru unuknoneausa «IIpupona Haykn»: Xumus
http://elementy.ru/chemistry
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