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INOACHUTEJIBHAA 3AIITMCKA

[IporpaMma 1O XMMHU Ha YpPOBHE OCHOBHOI'O OOIIEro OOpa3oBaHUs
COCTaBJIC€HA Ha OCHOBE TpeOOBaHUU K pe3yibTaTaM OCBOEHHS OCHOBHOM
o0pazoBaTenpbHOM MpOTrpaMMBbl OCHOBHOT'O o01ero oOpasoBaHus,
npeacraBiaeHHbIX B @I'OC OOO, a takxke Ha ocHOBe (enepaabHON paboueit
IpOrpaMMbl BOCTIMTAHHUS M C y4ETOM KOHIICTIIIMM TPENoaBaHusl y4eOHOTro
npeamera «XUMHS» B 00pa3oBaTelbHBIX OpraHuzanusx Poccuiickoi
Odenepanuu.

[Iporpamma mo XuMHuM 1aéT TPEACTABICHUE O IENAX, OOImeld CTpaTernu
oOydeHHMs, BOCIUTAHUS M Pa3BUTHUS OOYYAIOUIUXCS CPEACTBAMH Y4e€OHOTO
MpeIMeTa,  yCTaHaBIWMBaeT  00s3aTeIbHOE  NPEIMETHOE  COJAEpKaHUE,
NIPEAYCMATPUBAET PACHPENCIICHUE €r0 MO KJIaccaM M CTPYKTYPHUPOBAHHUE IO
pazzesiaM M TeMaM MpPOrpaMMbl MO XUMHH, ONPEHEISIET KOJIUYECTBEHHBIE U
KaueCTBEHHBIE XapaKTepUCTUKU COJIepXKaHUsI, PEKOMEHAYEMYIO
MOCJIEIOBATEIBHOCTh M3YYEHUS XUMHUH C YYETOM MEXKIPEAMETHBIX H
BHYTPUIIPEAMETHBIX CBSI3€H, JIOTUKM y4e€OHOro TMpoIecca, BO3PACTHBIX
0COOCHHOCTEW OO0y4aromuxcsi, OMNpeNeNsieT BO3MOXKHOCTH MpeaMera  Jyis
peanu3anuu TpeOoBaHUM K pe3yJibTaTaM OCBOCHHSI OCHOBHOM 00pa30BaTeIbHOM
porpaMMbl Ha YpPOBHE OCHOBHOI'O 00IIEro oOpa3oBaHUs, a TakKe TpeOOBaHUMN
K pe3yibTaTaM OOy4YeHUs XHMHH Ha YPOBHE IIeJIed W3Y4eHHs MpeaMeTa u
OCHOBHBIX BHJIOB Y4€OHO-ITO3HABATEIbHON JEATEILHOCTH 00YydYaromerocs Mo
OCBOCHHIO y4E€OHOTO COACPKaHMUS.

3HaHUE XUMHUHM CIY)KUT OCHOBOM sl (DOPMHUPOBAHUS MHUPOBO33PEHUS
00y4aromierocsi, ero NpeACTaBIeHU 0 MaTEPUATLHOM E€IUHCTBE MUPA, BAXKHYIO
POJb UTPAOT (HOPMHUPYEMBIE XUMHUEH MPEICTABICHUS O B3aMMOTIPEBPAIICHUSIX
SHEPruud M 00 SBOJIIOIMU BEIIECTB B MPUPOJE, O MYTAX PEHICHUS TI00aTbHBIX
po0JieM yCTOMYMBOIO Pa3BUTHS YEJIOBEUECTBA — CHIPHEBOM, IHEPTETHUUECKOM,
MUIIEBOM U SKOJIOTHYECKON 0€30MacCHOCTH, TPOOIIEM 31paBOOXPAHECHHUS.

N3ydyenune xumun:

CIIOCOOCTBYET  peaiv3alldd BO3MOXHOCTEH [IJI1  CaMOpa3BUTUS U
dbopMUpoBaHUS KYJIbTYphl JIMYHOCTH, €€ oOmed u (QYHKIUOHATBHOU
IPaMOTHOCTH,;

BHOCHUT BKJIaJl B (OPMUPOBAHUE MBIIUJICHUS U TBOPUYECKUX CIIOCOOHOCTEH
OoOydJaromMXCs, HABBIKOB HMX CaMOCTOSTEJIbHOW Yy4eOHOW JeATeIbHOCTH,
AKCIEPUMEHTAIBHBIX U HCCIEAOBATEILCKUX YMEHUM, HEOOXOIUMBIX Kak B
MOBCETHEBHOM JKU3HU, TaK U B TPO(DeCCHOHATHHON JIEATEeIHhHOCTH;



3HAKOMUT CO CHENU(UKON HAYYHOTO MBIIUICHUS, 3aKJIabIBAET OCHOBBI
LEJIOCTHOIO B3IJIA/[a Ha €AWHCTBO TMPUPOABI M  YEIOBEKA, SABISIETCS
OTBETCTBEHHBIM 3TanoM B ()OPMUPOBAHUU €CTECTBEHHO-HAYYHOU IPAMOTHOCTU
o0yyJarommxcs;

CrocoO0CTByeT (hOPMHUPOBAHUIO IIEHHOCTHOTO OTHOIICHHS K €CTECTBEHHO-
HAay4YHbIM 3HAHUAM, K TPUPOAE, K UEJIOBEKYy, BHOCHUT CBOM BKJIaa B
AKOJIOTHYECKOE 00pa3oBaHNE 00 yJatOIIUXCS.

JlanHble HanpaBjieHUs B OOYYEHUH XUMHUU 00€CIeUnBaIOTCS Crielu(pUuKon
colepXkaHusi y4eOHOro TMpeaMera, KOTOPBIM  SBISETCS  MeAaroru4ecku
aJanTUPOBAHHBIM OTpaK€HHEM 0a30BOM HAyKU XMMHH Ha ONPEACIEHHOM STare
€€ pa3BUTHS.

Kypc xumum Ha ypoBHE OCHOBHOTO OOIIEro 0Opa3oBaHUs OPUCHTHPOBAH
Ha OCBOEHHE OOYYArONIMMHUCS CHUCTEMbl TEPBOHAYAJBHBIX MOHATUN XUMHH,
OCHOB HEOPraHMYECKOW XMMHHM M HEKOTOPBIX OTAEJbHBIX 3HAUMMBIX MOHSTUIA
OPraHU4EeCKON XUMUH.

CrtpykTypa conepaHus MporpaMMbl 0 XUMHUHM c(hOPMHUPOBAHA HA OCHOBE
CHUCTEMHOI0 Moaxoja K e€ uzydeHuto. CojiepxaHue CKJIAJIbIBACTCS U3 CUCTEMBbI
NOHATUM O XUMHUYECKOM 3JJIEMEHTE M BEUIECTBE M CHUCTEMbl MOHSATHUUA O
xuMuueckol peakiuu. OO0€ 3TH CUCTEMBI CTPYKTYPHO OPraHWU30BaHbI 110
MPUHIIUAITY TIOCJIEIOBATEIbHOTO PA3BUTHSI 3HAHUNW HAa OCHOBE TEOPETHUECKUX
MpPEACTaBICHUN PA3HOTO YPOBHS:

— aTOMHO-MOJICKYJISIPHOTO Y4€HUsI KaK OCHOBBI BCETO €CTECTBO3HAHUS;

— llepmognueckoro 3akona JI. M. MennaeneeBa kak OCHOBHOI'O 3aKOHa
XUMUU;

— YYEHHS O CTPOEHUHU aTOMa U XUMHYECKOM CBA3U;

— TPENCTaBICHUN 00 DIIEKTPOIMTUYECKON JUCCOIMAIMA BEUIECTB B
pacTBopax.

Teopernueckue 3HaHHUS PACCMATPUBAIOTCS HAa OCHOBE AMIUPUUYECKHU
MOJIYUCHHBIX M OCMBICIEHHBIX (DaKTOB, Pa3BUBAIOTCS IOCIEIOBATEILHO OT
OJTHOTO ypOBHA K JAPYroMy, BBINOJHAS (QYHKUMH OOBSCHEHUS U
MPOTHO3UPOBAHUSI CBOMCTB, CTPOEHUS H BO3MOXKHOCTEM MPAKTUYECKOIO
MPUMEHEHUS U MOTYYEHUS U3y4aeMbIX BEIIECTB.

OcBoeHne mnporpaMMbl 1O XUMHUHU CHOCOOCTBYET (DOPMHUPOBAHUIO
IIPEACTABJIEHUS] O XWMHWYECKOM COCTAaBISIOLICH HAay4yHOM KApTUHBI MUpa B
JIOTUKE €€ CUCTEeMHOM MPUPO/Ibl, ICHHOCTHOTO OTHOIIICHUS K HAYYHOMY 3HAHUIO
¥ METOJIaM TMO3HaHUA B Hayke. M3yueHue XuMuu NporuCXOIUT C MPUBJICUCHUEM
3HAHWM W3 paHee HM3YYCHHBIX YUE€OHBIX TpenMeToB: «OKPYKAOMIHH MUY,
«buonorus. 5—7 xknacce» u «®duszuka. 7 Kiaaccy.



[Ipy wu3ydeHUM XUMUU TPOUCXOAWT (OPMHPOBAHWE 3HAHUHA OCHOB
XUMUYECKOM  HAayKM Kak  o00JIaCcTU  COBPEMEHHOTO  €CTECTBO3HAHMS,
MPAKTHUECKON JEATEeIHbHOCTH YEJIOBeKa M KaK OJHOIO0 W3 KOMIIOHEHTOB
MUPOBOW KyJNbTYpHl. 3afada y4eOHOTO MpeaMeTa COCTOMT B (OPMHUPOBAHUU
CHUCTEMBl XMMHYCCKUX 3HAHUM — BaXXHEUIIMX (haKTOB, MOHATHH, 3aKOHOB H
TEOPETUUYECKUX TOJIOKEHHUH, JOCTYMHBIX OOOOIIEHU MHUPOBO33PEHYECKOTO
XapakTepa, s3blKa HAyKd, B MPHOOIICHUU K HAyYHBIM METOJIaM TO3HAHUS MPHU
U3YYCHUHM BEIICCTB M XMWMHUYECKUX peakiuii, B (JOPMUPOBAHUHM W Pa3BHUTHH
MO3HABATEIbHBIX YMEHHUH W WX NPUMCHCHHH B Yy4eOHO-TIO3HABAaTEIHLHOU W
y4eOHO-UCCIIEA0BATENBCKON EATEIbHOCTH, OCBOCHUHU TPaBUi OE€30MacHOro
oOpallleHHUsI C BEIIeCTBAMH B TIOBCEIHEBHOM JKU3HH.

[Ipy w3ydyeHMH XUMHHM Ha YPOBHE OCHOBHOrO 00Iero oOpa3oBaHUs
BaXHOE 3HAUYCHHE MPUOOPEITN TaKue 1EIH, Kak:

— ¢dopMUpOBaHUE HHTEUIEKTYaJdbHO PAa3BUTOW JIMYHOCTH, TOTOBOM K
caMo00pa30BaHUIO, COTPYIHUYECTBY, CAMOCTOSATEILHOMY MPUHATHIO PELICHUH,
CIIOCOOHOM aJanTUPOBATHCS K OBICTPO MEHSIIOUTUMCS YCIOBUSIM SKU3HU;

— HampaBlICHHOCTh OOY4YEHHsS Ha CHCTEeMaTHYecKoe MpUOOIIeHUE
0o0ydJaromuxcs K CaMOCTOSITEIbHOM TO3HABATENLHOM J1€ATeTbHOCTH, HAYYHBIM
MeToAaM IMO3HaHus, POPMUPYIOIIUM MOTHUBALIMIO U Pa3BUTHUE CIIOCOOHOCTEH K
XUMUU;

—  o0ecrieyeHue  YCJIOBHMM,  CIIOCOOCTBYIOIIMX  IPUOOPETCHUIO
0oOyJarolmMUMHUCA  ONbITa  PAa3HOOOPAa3HOM  JEATENbHOCTH, IO3HAHUSA U
CaMOTIO3HAHMS, KIIIOYEBBIX HABBIKOB (KJIFOYEBBIX KOMIETEHIUM), WMEIOIINX
YHUBEpCAIBbHOE 3HAUYCHUE JJIS1 PA3IUYHBIX BUIOB JACSTCILHOCTH;

— (opmupoBanue oOImEeH (QYHKIIMOHATLHOH W €CTECTBEHHO-HAYYHOU
IPaMOTHOCTH, B TOM 4YHCJIE€ YMEHUU OOBSICHATH W OIICHUBATH SBJICHUS
OKpPYKaIoUIero MUpPA, UCMHOJb3Ysl 3HAHUSL U OMbIT, MMOJYYCHHbIE MPU U3y4YEHUU
XUMUH, TPUMEHATh UX TPU PEUICHUU MPOOJEM B TOBCEIHEBHOW J>KH3HU H
TPYAOBOMU JEATEIbHOCTH;

— (QopmupoBaHue y O0O0y4arolUMXCS TyMAaHUCTUYECKUX OTHOIIEHUH,
MMOHUMAHUS IIEHHOCTH XHMHUYECKUX 3HAHWUH I BBIPAOOTKH DKOJIOTHYCCKH
I€JIECO00PAa3HOr0 MOBENEHUSI B OBITY M TPYJOBOM JEATEIBHOCTH B LEISAX
COXPAHEHHS CBOETO 370POBbsI M OKPYKAKOLIEH TPUPOTHON CPEBI;

— pa3BUTHE MOTHBALMM K OOYUYEHHIO, CIIOCOOHOCTEH K CAMOKOHTPOJIO U
CAaMOBOCITUTAaHMIO HA OCHOBE YCBOCHHS OOIIEUETIOBEUECKUX IEHHOCTEH,
TOTOBHOCTH K OCO3HaHHOMY BBIOOpY Tipoduiasi W  HaANpaBICHHOCTH
JaTbHEHUIIEero 00y4eHusl.



OOmiee yucIO 4YacoB, OTBEAEHHBIX JUIsI WM3YYEHUsS] XUMUM Ha YPOBHE
OCHOBHOTO 00111eT0 00pa3oBaHus, cocTabisgeT 136 JyacoB: B 8 kiacce — 68 yacos
(2 yaca B Hezen), B 9 kiacce — 68 yacoB (2 yaca B HEJICIIO).



COILEPKAHUE OBYUEHUA

8 KIIACC

IlepBoHauanbHbIE XUMUYECKUE IOHATHSA

IIpenmer xumuu. Poinp XMMuM B )KM3HU 4€JIOBEKA. XUMHS B CUCTEME HaYK.
Tena un BemecTtBa. PU3NYECKHME CBOWCTBA BEIIECTB. ATPEraTHOE COCTOSIHUE
BemecTB. [loHATHE 0 MeTOIaX MO3HAHUSL B XUMUU. UUCTHIE BENIECTBA U CMECH.
CnocoObI pa3esieHus] CMECEH.

ATOMBI M MOJEKYJbl. XUMUYECKHE 3JeMEHTbl. CHMBOJIBI XUMHYECKUX
a1eMeHTOB. [IpocThie U clioKHBIE BelecTBa. ATOMHO-MOJIEKYJISIPHOE YUEHUE.

Xumuueckass Gopmysna. BalleHTHOCTH aTOMOB XMMHUYECKHX 3JIEMEHTOB.
3aKkOH TIOCTOSIHCTBAa cocTaBa BemniecTB. OTHOCUTENbHAs aToOMHas Macca.
OtHOcuTenbHAs MOJEKYJsIpHasl Macca. MaccoBast OISl XUMUYECKOTO AJIEMEHTA
B COCIMHEHUH.

KomnuectBo BemectBa. Mons. MorsipHas  Macca.  B3auMocBs3b
KOJIMYECTBA, MAacChl M 4YHUCJIAa CTPYKTYPHBIX €IWHUIl BEHIECTBA. Pacyérel mo
dbopMysiaM XUMHUYECKUX COCTMHEHUM.

@u3nuecKue W XHUMHUYECKHE SBICHUS. XHMHYECKas peakuuss Hu €€
NPU3HAKKA. 3aKOH COXPAHEHHMS MacChl BEIIECTB. XUMHUYECKHE YpaBHEHUSI.
Knaccudukarus XUuMUYECKUX peakiuil (COeAMHEHUS, PA3I0KEHHUS, 3aMEIICHMUSI,
oOMeHa).

Xumuyeckuui IKChepumMenm:

3HaKOMCTBO C XMMUYECKOH MOCYIOH, MpaBmiIaMu paboThl B JIaOOpaTopuu
U mpuéMamMu oOpalieHus ¢ JIabopaTOpHBIM O0OpYAOBAaHUEM, H3YUYCHHE U
omucanne (U3MYECKUX CBOWCTB OOpasllOB HEOPraHWYECKUX  BEIIECTB,
HaOmoaeHne (pu3ndeckux (TJIaBICHUE BOCKA, TasHUE JIbJIa, pACTUPAHHUE caxapa
B CTYyINKE, KUMEHHE M KOHJEHCALMs BOJbI) U XUMHYECKHX (TOpPEHHE CBEYH,
MPOKAJIMBAHUE MEJAHOW TMPOBOJOKH, B3aUMOJCUCTBUE MeJIa C KHUCIIOTOM)
SABJICHUW, HAOJIO/IEHUE M ONUCAaHUE MPHU3HAKOB TNPOTEKAHUS XUMHUYECKHUX
peakiuil (pa3ioKeHue caxapa, B3auMOJEHCTBHE CEPHOM KUCIIOTHI C XJIOPUIOM
Oapusi, paznoxenue ruapokcuaa meau (II) mpu HarpeBaHuu, B3auMOJACHCTBUE
xenesa ¢ pactBopoM coiu meau (1I), uzydenue cnocoboB pasyieneHus cMecei: ¢
MOMOIIBI0O  MarHuta,  (QUIbTPOBAHUE,  BBIMApPUBAHUE,  JAUCTHIUIALIMS,
xpomatorpadusi, MPOBEICHUE OYKHCTKM TOBAPEHHOW COJIM, HAOIOJACHHUE W
OMHMCaHWE PE3YJIbTATOB TMPOBEJICHUS OIbITa, WIIIOCTPUPYIOIIETO 3aKOH
COXpaHEHHS MACChI, CO3JJaHUE MOJIeTIeH MOJIEKYJ (IIapOCTEPKHEBHIX).

Baxneilune npeacTraBuTe/ Id HEOPraHMYEeCKUX BellecTB



Bo3nyx — cmech razos. CocrtaB Bo3ayxa. KUCIOpoI — 3JIEMEHT U ITPOCTOE
BenecTBO. Haxoknenue kuciopoaa B mpupone, GU3MYECKUe U XUMUUYECKHE
cBoiictBa (peakuuu ropeHus). Oxcunbl. [Ipumenenue kuciaopoga. CrocoObl
MOJIyYEHHUs KHUCJopoAa B jabopaTopuu U MpOoMbIILIeHHOCTH. Kpyroopot
Kuciopojaa B npupoje. O30H — aytoTpornHas MOAU(PHUKALINS KACIOPOIa.

TermoBoit 3pHEeKT XUMUYECKON peakIuu, TEPMOXUMUYECKUE YpaBHEHUS,
9K30- U JHJOTEPMHUYECKHE PEeakiuu. TOIUIMBO: yrojib M METaH. 3arps3HCHHE
BO3/lyXa, YCUJIEHHE MapHUKOBOI0 d(PdekTa, pa3pylieHrue 030HOBOTO CJIOS.

Bopopon — snemMeHT u mpocroe BemecTBo. HaxoxkneHue Bomopona B
npupoae, ¢GuU3NUECKHE W XUMUYECKHE CBOWCTBA, NPUMEHEHHUE, CIIOCOOBI
nosyyeHusa. Kucinotsl u conu.

Monsipablit 00bE€M ra3oB. Pacuérsl Mo XMMHUYECKUM YpaBHEHUSIM.

dusnyeckue CBOMCTBAa BOJBL. Boma kak pactBoputelnb. PacTBOpHI.
HacpllieHHble 1 HEHACHIIEHHBIE PACTBOPBL. PacTBOPUMOCTH BEIIECTB B BOJE.
MaccoBass ot BemecTBa B pacTBOpe. XHUMHMYECKHE CBOMCTBA BOJBI.
OcHoBanus. Poib pacTBOpPOB B MpUPOJAE U B KU3HU uenoBeka. KpyroBopor
BOJIbI B IIPUPO/IE. 3arpsi3HEHUE NPUPOAHBIX BOA. OXpaHa M OYHUCTKA MIPUPOIHBIX
BOJL.

Knaccudukarus nHeoprannueckux coenquneHuit. Oxcuanl. Knaccudukarms
OKCUJIOB:  cojieoOpa3yroiiue (OCHOBHBIC, KHUCJIOTHbIE, aM{QOTEepHbIE) U
HeconeoOpasyromue. Homenknarypa okcugoB. DPu3nyueckue W XUMHUUYECKHE
cBoMCTBa OKCUIOB. [losryueHne okCuos.

OcHoBanusi. Knaccudukanusi ocHOBaHUHM: MIENOYM M HEPACTBOPUMBIC
ocHoBaHusA. HomeHknarypa ocHOoBaHHUM. DU3NUECKUE U XUMUYECKUE CBOMCTBA
ocHoBaHui. [lomyyeHue oCHOBaHUM.

Kucnotel. Knmaccudukarnus xkucnor. Homenkmarypa kucnor. Ousndeckue
Y XMMHWYECKHE CBOMCTBA KUCJOT. Psn aktuBHOCcTH MetaiuioB H. H. bekerosa.
[lonyuyeHnne Kucnor.

Comu. Homenknatrypa coseil. ®Du3nmyeckue M XUMHUYECKHUE CBOWCTBA
coneu. [lonydeHnue comnen.

I'eneTnueckas CBS3b MEXKAY KJIACCAMHU HEOPTAHUYECKUX COCTMHEHUM.

Xumuueckuii IKcnepumenm:

KaQueCTBEHHOE OMNPEACICHUE COJIEpPKAHUSA KHUCIOpOJa B  BO3AYXE,
nojiyueHue, coOupaHue, paclo3HaBaHUE M HM3YUYCHHE CBOWMCTB KHUCIOPOA,
HAOMIOJIEHUE  B3aMMOJICHCTBHUS  BEIIECTB C  KHUCIOPOJOM U  YCJIOBUS
BO3HMKHOBEHUSI M TIpEKpalieHus TopeHus (moxkapa), O3HAKOMJICHUE C
oOpa3iilaMd OKCHJIOB UM ONHCAaHWE WX CBOWCTB, TOJy4Y€HUE, COOUpPAHHE,
pacro3HaBaHWE M W3YYE€HHE CBOWCTB BOJOpoJa (TrOpeHHE), B3aUMOJCHCTBHE



Bogopoaa ¢ okcuaoMm Menu (I1) (BO3MOKHO MCIOJIb30BaHUE BUIEOMATEPUATIOB),
HaOmrofieHre OoOpas3loB BEIIECTB KOJIWYECTBOM | MO, HCCIEIOBaHUE
OCOOCHHOCTEW pPACTBOPEHHUS BEUIECTB C Pa3IMYHOM  PacTBOPUMOCTBIO,
IIPUTOTOBJIEHUE PACTBOPOB C ONPENEIEHHOW MACCOBOW JOJEH PACTBOPEHHOIO
BEIIECTBA, B3aUMOJIECHCTBUE BOJbl C MeETalaMH (HaTpUEM U KaJbLIUEM)
(BO3MOKHO HCIOJIb30BAHME BHJIEOMATEpPHANIOB), HCCIEJOBaHUE 00pa3loB
HEOPraHMYeCKUX BEIECTB pa3jMYHbIX KJIACCOB, HAOJIIOJACHUE HN3MEHEHUS
OKpacKM WHIMKATOPOB B pPACTBOpax KHCJIOT U IIEJIOYEH, HU3Yy4YEHUE
B3aumozeiicTBust okcuna meau (II) ¢ pacTBOpoM CepHOM KUCIOTHI, KUCIOT C
METAJJIaMU, PEAKLINA HEUTPAIU3alMH, ITI0JTy4YEHNE HEPACTBOPUMBIX OCHOBAHUU,
BBITECHECHME OJHOIO MeTaula JpyrdM H3 pacTBOpa COJIM, pEIICHHE
JKCIEPUMEHTAIBHBIX 3a7a4 N0 TeMme «BaXHeWIne KiIacChl HEOPraHWYECKUX
COEIUHEHUI.

Ilepuoanueckuii 3akoH u Ilepuoamyeckass cucreMa XHMMHYECKHX
jaemeHToB JI. . MenneneeBa. CrpoeHne aroMoB. XHMHYECKas CBS3b.
OKHCIUTETBbHO-BOCCTAHOBHUTE/IbHbIC PEAKIIUH

[lepBble MOMBITKH KJIaCCU(PUKALMK XUMHUYECKUX 3J1eMEeHTOB. [loHsTHE O
IPYNNax CXOAHBIX 3JIEMEHTOB (ILEIOYHBbIE U IIEIOYHO3EMEIbHbIE METAJUIbI,
raJIoreHbl, WHEPTHBIE Tra3bl). DJIEMEHThI, KOTOpble 00pazyloT am(pOoTepHbIE
OKCHJIbI U TUAPOKCHIBI.

Ilepnonnuecknii 3akoH. Ilepuonnueckas cucTeMa XUMUYECKUX DJIEMEHTOB
H. W. MennpeneeBa. KoporkonepuoaHas U JUIMHHONEPUOAHAS (POPMBI
[lepuoguueckoit cucrtembl xumuueckux osiaemeHtoB J[. WM. Mengeneena.
[Tepuonsr u rpynmsl. OU3NYECKUN CMBICH IOPSAKOBOIO HOMEpa, HOMEPOB
IIEPHOZA U TPYIIIBI JJIEMEHTA.

Crpoenne aromoB. CocTaB aTOMHBIX sjaep. HM30Tombl. DJIEKTPOHBI.
CtpoeHue 31eKTPOHHBIX 000JI04€K aTOMOB MEPBBIX 20 XMMUYECKUX AJIEMEHTOB
Ilepmomnueckon cucremsl [[. . MenneneeBa. XapakTepucTUKa XUMUYECKOTO
3JIEMEHTA 110 ero noyioxkeHutro B [lepuoanueckon cucreme 1. . Menneneesa.

3aKOHOMEPHOCTH M3MEHEHHUS pajuyca aTOMOB XHMHUYECKHX 3JIEMEHTOB,
METAUUIMYECKUX U HEMETAIUIMYECKUX CBOMCTB I10 TPYIIIIAM U IIEPHUOIAM.

3nauenne Ilepuoguueckoro 3akoHa u Ilepuogumyeckoil cHCTEMBI
XUMHAYECKUX DJIEMEHTOB I pa3BUTHA Hayku u npaktuku. /. 1. MenneneeB —
YUEHBIN U TPaXKJaHNH.

Xumuueckasi cBs3b. KoBaneHTHast (ToJisipHass W HEMOJSIpHAs) CBS3b.
DIIEKTPOOTPULIATENBHOCTD XUMHUUECKUX JJIEMEHTOB. LIOHHAs CBSI3b.

Crenenp  okucieHusa. OKHUCIUTEIBHO-BOCCTAHOBUTENIBHBIE — PEAKIIMH.
[Ipouecchl okucaeHus U BocCTaHOBJIEHUA. OKHUCIUTENN U BOCCTAHOBUTEINH.



Xumuueckuii IKcnepumenm:

M3y4eHHEe 0Opa3IlOB BEIECTB METAJUIOB M HEMETAJIOB, B3aWMOJICHCTBHE
TUAPOKCHAA IIMHKA C PAacTBOPAaMU KHUCJIOT M IIEJIOYeH, MPOBEJCHUE OMBITOB,
WUTIOCTPUPYIOIIUX TPUMEPhl  OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX — PEAKIIHUMA
(ropeHue, peaKkIuy pas3JIokKEHUs, COSTUHCHHMS ).

Mesricnpeomemmnvie ceasu

Peanuzanus MeXnpeaMEeTHBIX CBSI3€H MPU W3YYEHHM XMMHUU B 8 Kjacce
OCYIIECTBIIICTCS 4Yepe3 MCIOJIb30BaHUE KaK OOIIMX €CTECTBEHHO-HAYYHBIX
IIOHSATHH, TaK M IIOHATHH, SBIAIONINXCS CHCTEMHBIMHM JUIS OTACIBHBIX
MPEAMETOB €CTECTBEHHO-HAYYHOTO I[UKJIA.

OOmue ecTecTBEHHO-Hay4YHbIE TIOHSATHUS: Hay4YHBIM (aKkT, THUIOTE3a,
TEOpHWs, 3aKOH, aHaldW3, CHHTE3, KiIacCU(PUKalUs, TMEePUOIUIHOCTD,
HaOII0/IeHNE, SKCIIEPUMEHT, MOJICTTUPOBaHUE, U3MEPEHHE, MOJICIIb, SIBJICHHUE.

®dusuka: Marepus, aToMm, 3JEKTPOH, MPOTOH, HEHUTPOH, HMOH, HYKIIHI,
W30TOMBI, PaJHMOAKTUBHOCTb, MOJEKYJa, JJIEKTPUUYECKUN 3apsij, BEIIEeCTBO,
Teno, 00bEM, arperaTHoe COCTOSHHE BEIIeCTBa, ras3, (pu3nueckue BEIUYHHBI,
€IUHUILIBI U3MEPEHUsI, KOCMOC, IIaHETHI, 3BE3/1b1, COJHIIE.

buonorust: horocunTes, npixanue, onocdepa.

['eorpadus: armocdepa, ruapocpepa, MHHEpanbl, TOPHbIE TOPOIBI,
MOJIE3HBIE UCKOIMAEMbI€, TOILJIMBO, BOJIHBIE PECYPCHI.

9 KJIACC

BelecTBo U XUMHUYeCKasi peaKkuus

ITepuognueckuii 3akoH. [leproanyeckas cucteMa XMMHUYECKHUX 3JIEMEHTOB
J1. 1. MenneneeBa. CtpoeHue aTOMOB. 3aKOHOMEPHOCTH B U3MEHEHHUM CBOMCTB
XUMHUYECKUX DJIEMEHTOB IMEPBBIX TPEX MEPUOJOB, Kaaus, KaIbIUs M HX
COCAMHEHUN B COOTBETCTBUM C IOJIOKEHUEM 3JeMEHTOB B llepuognueckon
CHUCTEME U CTPOCHHEM MX aTOMOB.

CrpoeHue BemiecTBa: BUAbI XUMUYECKOW CBA3U. THUIBI KPUCTAIIMYECKUX
PEUIETOK, 3aBUCMMOCTh CBOMCTB BEIIECTBA OT THUMA KPUCTAULINYECKON PEIIETKI
1 BHJIa XUMHYECKOM CBSI3H.

Knaccudukarus ¥ HOMEHKJIaTypa  HEOPraHWYECKUX  BEIECTB.
XUMHUUYECKHE CBOMCTBA BEIECTB, OTHOCSAIIMXCA K Ppa3IMUYHBIM KJlaccam
HEOPraHMYECKUX COCAMHEHUM, TeHETUUECKas CBSI3b HEOPTraHUUYECKUX BEIIECTB.

Knaccudukanus XUMHUYECKMX peakIuid MO pa3IMYHbIM Hpu3HakaMm (110
YUCJTYy U COCTaBY YYacCTBYIOIIMX B PEAKIIUM BEIIECTB, MO TEMIOBOMY d(PdeKTy,
II0 HW3MCHEHHUIO CTEIIEHEH OKHCJIICHHS XHMHYECKMX DJJIEMEHTOB, IIO
o0paTUMOCTH, 1O YYAaCTHIO KaTajau3aTopa). OK30- M DHIOTSPMHUECKHUE
pEeaKIu, TEPMOXUMHUYECKUE YPaBHEHHUS.



[lonsitue o ckopoct xumudeckoil peakiuu. llonarue 06 oOpaTUMBIX U
HEOOpaTUMBIX ~ XMMHMUYECKUX peakuusx. IloHATHE O TOMOre€HHBIX U
rereporeHHblx peakuusx. [lonstue o kartanmze. IloHATHE O XMMHYECKOM
paBHOBecuu. DakToppl, BIUSAIOIIME HA CKOPOCTh XWMHUYECKOW pPEAKIUU U
NIOJIO)KEHUE XMMUYECKOTO PABHOBECHS.

OKHCIUTENbHO-BOCCTAHOBUTENBHBIE — PEAKIMU, AJIEKTPOHHBIM OanaHc
OKHUCIIUTEIIbHO-BOCCTAHOBUTENIILHOM ~ peakuuu.  CocTaBieHUE  ypaBHEHUU
OKHUCJIMTEIIbHO-BOCCTAHOBUTENIbHBIX PEaKIUH C HCIOJIb30BAaHUEM METoAa
AJICKTPOHHOTO OajiaHca.

Teopuss ~ SMEKTPOJUTHUYECKON  JUCCOLMALIMM.  ODJIEKTPOJIHUTBHI  H
HEVIEKTpouThl. KaTuoHbl, aHMOHBL. MexaHu3M JucCOLMAalMM BEUIECTB C
pa3IMYHBIMU BUAAMHU XUMHUYECKOU CcBsi3H. CTeneHp aucconuanuu. CHIbHBIE U
cJ1a0ble HJIEKTPOIIUTHI.

Peakiiuu wmoHHOro oOMeHa. YCIOBHA NPOTEKAaHUS pEaKUHl HOHHOIO
oOMEHa, TOJIHbIE W COKpPAIEHHBIE HOHHBIE ypaBHEHUs peakuuid. CBolcTBa
KHCJIOT, OCHOBAaHUN U COJI€ B CBETE MPEACTABICHUN 00 3JEKTPOIUTHYECKOU
nuccounanuu. KauectBeHHbIe peakiuy Ha HOHBL. [IoHATHE O TUApOIN3E COJEn.

Xumuueckuii IKCnepumenm:

O3HAaKOMJICHHE C MOJEISMU KPUCTAJUIMYECKUX PELIETOK HEOPraHWYECKUX
BEIIECTB — METAUIOB M HEMETAUIOB (IpaduTa M ajMasa), CJIOKHBIX BEIECTB
(xyopua HATpHsi), HUCCIEJOBAaHME 3aBHUCHUMOCTH CKOPOCTH XHUMUYECKOU
peakuMd  OT  BO3JEHCTBHS  pPa3IMYHbIX  (PAKTOPOB,  MCCIIEOBAaHUE
3JEKTPOIPOBOJHOCTH PACTBOPOB BEIIECTB, MPOLECCAa JMCCOLMALMM KHUCIOT,
iesiouen 1 cojeil (BO3MOXKHO HCIIONb30BAaHUE BUIEO MATEPUANIOB), POBEACHHE
OIIBITOB, WJUIIOCTPUPYIOIIMX MMPU3HAKU MPOTEKaHUs PEaKLMil MOHHOro oOMeHa
(oOpa3oBaHMe oOcajka, BBIICIEHHWE Tas3a, O0pa3oBaHWE BOJBI), OIBITOB,
WUTIOCTPUPYIOIIHUX PUMEPBl  OKUCIUTEIbHO-BOCCTAHOBUTEIIBHBIX — PEaKIIMM
(ropenue, peakuuu pa3IoKeHus, COEJIMHEHHUS ), pacro3HaBaHue
HEOPraHMYECKUX BELIECTB C IOMOLIBIO KAaYECTBEHHBIX PEAaKIUMHd Ha HOHBI,
pELICHNE SKCIIEPUMEHTAIIBHBIX 33/1a4.

Hemertanibl n X coeIMHEHUSs

OOmias XapakTepucTHka rajaoreHoB. OCOOEHHOCTH CTpPOEHHUS aTOMOB,
XapakTepHbIE CTeNeHU oKucaeHus. CTpoeHne u (pU3n4ecKre CBOMCTBA MPOCTHIX
BCIIECTB — TaJOreHoB. XHMHUUYECKHE CBOMCTBA Ha IpUMEpe XJopa
(B3auMoOACICTBIE C MeETaulaMH, HEMETaJUlaMH, IIeJIo4aMH). XJIOPOBOIOPO/I.
ConsiHasg KUCI0Ta, XUMHYECKHE CBOMCTBA, MOJYy4YECHHE, PpUMEHEHUE. JleiicTBre
XJIOpa ¥ XJIOPOBOJOPOAA HA OpPraHU3M 4esloBeKa. BakHeWnne XJIopuasl U UX
HaX0XJ/ICHHE B MPUPO/IE.



OO6mas  xapakrtepuctuka 3jgeMeHToB  VIA-rpynmbel.  OcobGeHHoCTH
CTPOEHHUS aTOMOB, XapaKTEepHbIE CTeNeHU OKuciaeHus. CTpoeHue u puznyeckue
CBOMCTBAa TPOCTBIX BEHIECTB — KHUCIOpOAAa U Cepbl. AJUIOTPOIHBIE
MOAU(PUKALMK KUCIOPOAa U cepbl. XUMUYECKUE cBoMcTBa cepbl. CepoBogopon,
CTpoeHue, (¢u3NYecKue M XuMu4eckue cBorcTBa. OKCHABI cepbl  Kak
OPEJICTABUTENM KHUCIOTHBIX OKcuaoB. CepHas Kucinora, (¢QU3HUECKUE U
XMMHUYECKHE CBOWcTBa (00IIMEe Kak TpPeACTaBUTENs Kjacca KHUCIOT U
cnenupuyeckre). XUMUYECKUE PEaKIvu, JIeKaIIe B OCHOBE MPOMBILIICHHOTO
cnocoba mosydyeHus: cepHoil Kuciothl. IIpumenenue cepHoil kucinotsl. Conu
CEpHOI KHUCIIOTHI, KaYECTBEHHAs peakiusi Ha cyiabdaT-uoH. Haxoxnenue cepbl
U €€ COCAMHEHUN B MPUPOAEC. XUMHUYECKOE 3arpA3HEHUE OKPYKAKOILIEH CPEIbl
COECIMHEHUSAMH CEpbl (KUCIOTHBIE AOXIH, 3arps3HEHHE BO3/1YyXa U BOJOEMOB),
CIOCOOBI €ro MpeAoTBpaICHUS.

OO1as xapakTepuCcTHKa 31eMeHTOB VA-rpynmbl. OCOOCHHOCTH CTPOCHHS
aTOMOB, XapaKTE€pHbIE CTENEHU OKUCIEHUs. A30T, pacnpoCTpaHEHHE B
npupoje, puznyeckue U XuMHueckue cBorcTBa. KpyroBopor a3ora B mpupose.
AMMMak, ero pu3NYecKre U XUMHYECKUE CBOICTBA, OJyYEHUE U IPUMEHEHHE.
Comu amMMoHMs, HX (U3MYECKHE U XMMHUYECKHE CBOICTBA, IpPUMEHEHUE.
KauecTtBeHHast peakuusi Ha MOHBI aMMOHUSI. A30THAasl KUCIIOTa, €€ MOJydeHue,
¢u3znueckrue M XUMUYECKHE CBoWcTBa (00LIME Kak MpEeACTaBUTENsS Kiacca
KUCJIOT U crneuuduueckue). Vcrnonp3oBaHne HUTPATOB M COJEH aMMOHHUS B
KauyeCTBE MUHEPAIbHBIX YyIO0OpeHH. XUMHUYECKOE 3arpsi3HEHUE OKpYXKarolen
Cpelbl COEIMHEHUSAMU a30Ta (KUCIOTHBIE JOXK]IM, 3arpA3HEHUE BO3/1yXa, ITOYBBI
u BojoémoB). Docdop, amutorponHbsie Mogudukanuu docdopa, Guznueckue u
xumuueckue cBorctBa. Oxcun  dochopa (V) u  dochopHas xkuciora,
¢u3nyeckue U XMMHYECKUE CBOMCTRA, nonyueHue. Mcnonb3oBanue docdaros B
KauyeCTBE MUHEPAIbHBIX YI00OpEHUM.

Obmass  xapakrepuctuka saeMeHTOB [VA-rpymmel.  OcobOeHHOCTH
CTPOEHUSI aTOMOB, XapaKTEPHbIE CTETIEHU OKUCICHUS. YTJepo]l, aJUIOTPOITHbIE
MOAU(UKALUK, PACTIPOCTPAHEHHWE B MpuUpone, (U3MYECKHEe U XUMUYECKHE
cBoiictBa. Ancopomusi. KpyroBopot yriepona B npupojge. Okcuasl yriaepoja,
X (U3NYECKHEe M XUMHUYECKHE CBOMCTBA, NEHCTBUE Ha JKHUBBIE OPraHU3MBbl,
MOJIyYEHHE U MPUMEHEHUE. DKOJOrNYECKHe MPOOIEMBbl, CBSI3aHHBIE C OKCHJIOM
yraepona (IV), rumoresa riao0aqbHOr0 MOTEIUICHHWS KIMMaTa, NMapHUKOBBIN
adpdexr. YrompHas kuciaora u e€ Cold, UX (PU3NUECKUEe U XUMHYECKUE
CBOICTBA, Mony4yeHUue U npuMmeHeHue. KauecTBeHHass peakuuss Ha KapOOHaT-
uoHbl. Vcnonb3oBanrne kapOOHATOB B OBITY, MEIUIIMHE, MPOMBIILICHHOCTH U
CEJIbCKOM XO3SIMCTBE.



[lepBoHauanbHble TOHATUS 00 OpPraHMYECKUX BEIIECTBAX Kak O
COEIMHEHHUSX yriepoja (MeTaH, dTaH, TUJICH, alleTHJICH, 3TaHOJ, TIUIEPUH,
yKCycHass Kuciora). [lpupoaHbie HCTOYHUKHU  YIIIEBOJIOPOAOB  (Yroib,
IPUPOIHBIN ra3, HePTh), MPOAYKTHI UX MepepadbOoTKH (OEH3UH), UX POJib B OBITY
U TpOMBINUIEHHOCTH. [IoHSITHE O OMOJIOrMYeCKH BaKHBIX BEIIECTBAX: KUpPaX,
Oenkax, yrieBoJax — U UX POJIM B KM3HU 4YelioBeKa. MarepuaibHOE €IUHCTBO
OpraHUYECKUX U HEOPraHUYECKUX COCIMHEHUMN.

KpeMmuuii, ero ¢usnueckue M XUMHUYECKHE CBOMCTBA, MOIYYEHUE U
npumenenne. CoeauHeHus KpeMHHs B mipupojie. OOuiue mnpeacTaBieHus o0
okcujie kpemuus (IV) u kpeMuuneBoil kucinore. CUIMKAThI, UX UCIIOJIb30BAHUE B
OBITY, B IPOMBIIIJICHHOCTH. BaxkHel1e cTpouTebHbIe MaTepHalibl: KepaMuKa,
CTEKJIO, IIEMEHT, OETOH, Kene300eToH. [IpobiaemMbl 6€30MmacHOTO UCIIOIb30BAHUS
CTPOUTENBHBIX MATEPUATIOB B TOBCEAHEBHOM KU3HHU.

Xumuueckuii IKCcnepumenm:

u3ydeHne oOpa3loB HEOPraHWYECKUX BEIIECTB, CBOWCTB COJITHOM
KHUCIIOTHI, IPOBE/ICHNE KaU€CTBEHHBIX PEaKIIMil Ha XJIOPUI-HOHBI U HAOJIIOJICHUE
MIPU3HAKOB UX MPOTEKAHUs, OMBITHI, OTpaXKarome (PU3NIECKUE U XUMUYECKUE
CBOMCTBA TaJlOTEHOB M MX COCIUHEHHH (BO3MOXHO HCIOJIb30BaHUE
BUJICOMATEpPUAJIOB), O3HAKOMJIEHHE C O0O0pa3laM XJIOPUIOB (TajJoreHujIoB),
O3HAKOMJICHHE C oOpa3mamMu cepbl U €€ COeAUHEHHUSIMU (BO3MOXKHO
UCIIOJIb30BaHUE BHUJEOMATEpUAJIOB), HAOIOJIEHHE TMpolecca OOyrIMBaHUSA
caxapa IMOJ JCWCTBUEM KOHUEHTPUPOBAHHOM CEPHOM KHUCJIOTHI, H3Yy4YECHUE
XUMUYECKUX CBOMCTB  pa30aBICHHONM CEpPHOM  KHUCJIOTHI, IPOBEICHUE
KaueCTBEHHOM peakiuu Ha cyiab(ar-uoH u HaOMOJCHHE TMpU3HaKa e
IPOTEKaHUsI, O3HAKOMJIEHUE ¢ (U3MYECKUMU CBOMCTBaMHM a30Ta, Gochopa u ux
COeMMHEHUN (BO3MOXHO WCIOJB30BAHUE BUICOMATEPUATIOB), oOpa3iaMu
a30THBIX U (pocopHBIX yIO0OpEeHHi, MOJydeHre, coOOMpaHne, paclio3HaBaHue U
VM3y4YCHHE CBOICTB aMMHaKa, IMPOBEJACHUE KAUYECTBEHHBIX pEaKIMii Ha HMOH
aMMoHusi U ¢ocpaT-MOH U U3Y4YCHHE TMPU3HAKOB UX MPOTEKaAHUS,
B3aMMO/ICHCTBUE KOHIICHTPUPOBAHHOW a30THOM KUCIOTHI ¢ MEIbIO (BO3MOXKHO
WCIIOJIb30BaHUE BHUACOMATEPUATIOB), HU3YyYEHUE MOJACICH KPUCTAUIMYECKUX
pem€Tok anmasa, Trpadura, ¢yiepeHa, O3HAKOMJICHHE C IPOIECCOM
a7IcopOIIMU paCTBOPEHHBIX BEIIECTB aKTUBUPOBAHHBIM YIIEM U YCTPOUCTBOM
POTUBOTa3a, MOJydeHue, CoOMpaHue, paclo3HaBaHUE W M3YYCHHE CBOMCTB
YIJEKUCIIOr0 Tras3a, NPOBEJACHUE KAueCTBEHHBIX peakiuii Ha KapOoHaT U
CUJIMKAT-UOHbl W HW3yYE€HHE MPU3HAKOB HX MPOTEKAaHMS, O3HAKOMJICHUE C
OPOAYKIIMEN CHIMKATHON MNPOMBIIUIEHHOCTH, PEIICHUE SKCIEePUMEHTATbHBIX
3a71a4u o TeMe «BakHelIe HeMeTalJIbl U UX COCIUHEHUS .



Mera/iibl 1 X COCAMHEHUA

OOmiasi xapakTepuCTUKAa XHWMHUYECKHX OJJIEMEHTOB — METAUIOB Ha
OCHOBAHUHU UX NOJIOKEHUSA B [leproanueckon cucreMe XMMAYECKUX DIIEMEHTOB
J1. 1. MenneneeBa u ctpoeHusi atTomoB. CTpoeHHEe METAIIOB. Metaimyueckas
CBSA3b U METAJUIMUECKasl KPUCTAJUIMUECKas PElIETKa. DICKTPOXUMUYECKUIN P
HaIlpSOKEHU MeTauioB. PU3MYECKHE M XMMHUYECKHE CBOMCTBA METAJUIOB.
OO6mme crnocoObl ToNydeHUs: MeTaioB. [loHATHE O KOpPpO3WH METaUIOB,
OCHOBHBIE CMOCOOBI 3alllUThl UX OT Koppo3uu. CruiaBbl (CTallb, YYTYyH,
JTIOPATIOMUHUN, OpOH3a) U UX IPUMEHEHUE B ObITY U IPOMBIIIJIEHHOCTH.

Illenounsle  Mertannel: nonokeHue B llepuogumueckon — cucreme
XxuMH4ueckux anemMeHToB /. 1. MenneneeBa, CTpoeHUE UX aTOMOB, HAXOXKIEHUE
B mpupoje. Puznueckue U XUMUYECKHE CBOWCTBA (Ha OpUMEPE HATPUS U
kamusi). OKcHIbl U TUAPOKCUIBI HaTpus U Kanmus. [IpuMeHeHue HIenoYHbIX
METAJIOB U UX COCTUHECHUM.

[IlemouHO3eMEIbHBIE METAIbl MarHuii W KaJdbLMi: IIOJIO)KEHHE B
[lepuonnueckorn cucreme xumuueckux odieMmeHTtoB JI. WM. Mengeneesa,
CTPOCHHE HMX aTOMOB, HAXOXKJIECHUE B Ipuponae. PHU3NYECKUE U XUMHYECKHE
CBOMCTBA MarHusi W Kajbliusa. Baxuelmme coeauHeHUs Kaiablus (OKCHUI,
TUAPOKCU, COJH). ZKECTKOCTh BOJBI U CIIOCOOBI €€ YyCTPaHEHUS.

AmomuHnil: nonoxkeHue B lleprognueckoil cUCTEME XMMHMYECKHX
anemeHToB JI. M. MenaeneeBa, CTpoeHHE aroMa, HaxOXICHHUE B IIPUPOJE.
dusnyueckre M XUMUYECKHE CBOWCTBA amOMUHUA. AMDOTEpHbIE CBOMCTBa
OKCHJIa U TUAPOKCHUIA AITFOMUHUSL.

Keneso: nonoxxenune B [leppoanueckoid cHCTEME XUMUYECKUX JIEMEHTOB
. . MenpneneeBa, CTpOEHHE aTOMA, HAXOXAEHUE B mpupone. Pusndeckue u
XUMUYECKUEe CBOICTBa kene3a. Okcuabl, TUAPOKCUIbI U conu xene3a (II) u
xenesa (III), ux cocras, cBolicTBa M MOJTy4CHHE.

Xumuueckuii IKCnepumenm:

O3HaKOMJICHHE C oOpasllaMM METalIOB U CIUIaBOB, UX (DU3MUECKUMU
CBOMCTBAMH, U3YUYEHHE pE3YyJbTaTOB KOPPO3UU METALIOB  (BO3MOXKHO
HCIIOJIb30BAaHUE BUJEOMATEPUATIOB), OCOOCHHOCTEH B3aMMOJECUCTBHS OKCHAA
KaJbllMd U HATpHUs C BOJOM (BO3MOXKHO HCIOJIb30BAaHHE BHUICOMATEPUAIIOB),
HCCIIENOBAHUE CBOMCTB KECTKOM BOJIBI, ITPOLIECCA TOPEHHUS KETIE3a B KUCIOPOAE
(BO3MOKHO MCIOJIb30BAHME BUJIEOMATEPUAJIOB), MPU3HAKOB IPOTEKAHUS
KAQUECTBEHHBIX PEaKIIMi HA MOHBI: MArHUS, KaJIbLKs, aJFOMAHUS, IMHKA, JKEJe3a
(I u xenesa (III), memu (II), HaOmOIEHHE MW OMHCAHUE MPOIECCOB
OKpalllMBaHUsI IJJAMEHHM HWOHAMHM HATpUs, Kajaus M Kalblus (BO3MOXKHO
UCIIOJIb30BAaHUE BUJEOMATEPUATIOB), HCCIEAOBaHUE aM(OTEpPHBIX CBOMCTB



TUJPOKCHIA ATIOMUHHS W THAPOKCUIA LIMHKA, PEIICHUE SKCIEPUMEHTAIbHBIX
3a/1a4 1o TeMe «BaxkHennme MeTaibl U UX COETUHEHUSD.

XuMHUA U OKpPYsKaOUIas cpeaa

BemectBa n marepuanbl B MOBCEIHEBHOW KU3HU 4elioBeKa. besomacHoe
UCIOJIb30BaHME BEIIECTB U XUMUUYECKHUX peakiuii B ObITy. [lepBas momorib mpu
XUMHUYECKUX 0KOTax U OTPABIICHUSIX.

XUMUYECKOE 3arpsi3HEHUE OKPYKarollen cpeibl (MpeaeabHas J0MyCTUMas
KoHIIeHTpauus BemiectB, pgainee — [IJIK). Ponp xumuum B pemieHuu
AKOJIOTUUECKHUX TTPOOIEM.

Xumuueckuii IKCnepumenm:

U3y4eHue o0pas3IoB MaTEpUaNIOB (CTEKJIO, CIUIaBbl METAJIJIOB, MMOJIUMEPHbIE
MaTepHabl).

Mesxcnpeomemmnbnie ceasu

Peanmm3anus MeXnpeIMETHBIX CBS3€M IIPU M3YYEHHH XMMHUHU B 9 Kiacce
OCYIIECTBIIICTCS. 4Yepe3 MCIOJIb30BAaHHE KaK OOIIMX €CTECTBEHHO-HAYYHBIX
NOHATUM, TAaK W TOHATHUM, SIBISIOMIMXCA CHUCTEMHBIMH JISl  OTACJIBHBIX
MPEIMETOB €CTECTBEHHO-HAYYHOIO IIUKJIA.

OO01mume ecTecTBEeHHO-HAYUYHbIC MMOHATHS: HAYYHbIN (DaKT, TUMOTE3a, 3aKOH,
TEOpUsi, aHallu3, CHUHTE3, KiIacCU(pUKaALUs, TEePUOAUYHOCTh, HAOIIOJICHHUE,
SKCIIEPUMEHT, MOJICIMPOBAHUE, WU3MEPEHHE, MOJENb, SIBJICHUE, MAPHUKOBBIN
a(dexT, TeXHOIOT U, MaTepralIbl.

duszuKa: Marepusi, aroM, dJEKTPOH, MPOTOH, HEWTPOH, HWOH, HYKJIW]I,
W30TONBI, PaJUOaKTUBHOCTh, MOJIEKYJA, SJEKTPUUECKUU 3apsij, MPOBOJAHUKH,
MOJIYTPOBOAHUKH, JHUDJIEKTPUKU, (DOTORIEMEHT, BEIIECTBO, TEJIO, OOBEM,
arperaTHO€  COCTOSIHME  BEIECTBA, TIa3,  pacTBOp, pPacTBOPUMOCTb,
KpUCTA/UTMYECKass pEemETKa, CIUIaBbl, (QU3WYECKUE BEIWYUHBI, CIMHHIIBI
U3MEPEHUS, KOCMUYECKOE ITPOCTPAHCTBO, MIAHETHI, 3BE3/1bI, COJHIIE.

buonorus: gorocuntes, apixanue, 6mochepa, IKOCUCTEMA, MUHEPATLHBIC
yI00peHUsI, MUKPO3JIEMEHThI, MAKPOAJIEMEHTHI, TUTATE/IbHBIC BEILIECTBA.

['eorpadus: armocdepa, ruapochepa, MHUHEpadbl, TOPHBIE TMOPOJIbI,
TMOJIE3HBIE UCKOMAEMbIE, TOILUIUBO, BOJHBIE PECYPCHI.



IHNIAHUPYEMBIE PE3YJIBbTATBI OCBOEHUSA ITPOI'PAMMDBI 11O
XUMHUHU HA YPOBHE OCHOBHOI'O OBLIEI'O OBPA30BAHUA

JIMYHOCTHBIE PE3YJIBTATBI

JIM4uHOCTHBIE pe3yJbTaThl OCBOCHHS IMPOrPaMMbl OCHOBHOI'O OOIIEro
o0pa3oBaHUsl TOCTUTAIOTCS B XOA€ OOY4YEeHHs] XMMHUHU B €IMHCTBE y4EOHOW U
BOCIIUTATEJIbHOM  JIEATEIbHOCTH B  COOTBETCTBUM €  TPAAULUOHHBIMH
POCCUHMCKMUMU COLIMOKYJBTYPHBIMU U JAYXOBHO-HPAaBCTBEHHBIMHU IIEHHOCTSAMH,
OPUHATHIMU B OOILECTBE MpPaBUJIAMU U HOPMAaMH MOBEIEHUS U CIIOCOOCTBYIOT
MpoIeccaM CaMOMO3HAHUS, CAMOPA3BUTHS U COLIMATM3AIUN 00 y4JaOIUXCA.

JIM4HOCTHBIE  pe3yNbTaThl  OTPaKalOT TOTOBHOCTh  OOyYaroUIUXcs
PYKOBOJICTBOBAaTbCS CHCTEMOW IO3UTHBHBIX LIEHHOCTHBIX OPHEHTALMA U
paclIupeHne OMbITa IEATEIbHOCTH Ha €€ OCHOBE, B TOM YHCJIE B YaCTH:

1) mnaTpMOTHYECKOro BOCIIUTAHMSA

LHEHHOCTHOIO  OTHOWIEHUS K  OTE€YECTBEHHOMY  KYJIbTYpPHOMY,
UCTOPUYECKOMY W HAy4yHOMY HACIEAUI0, NOHMMAaHUS 3HAYEHUS XUMHYECKOU
HayK{ B )KU3HU COBPEMEHHOTO OOIIECTBA, CIIOCOOHOCTH BIAAETh JOCTOBEPHOU
uHbopMalMel O MepeloBbIX JOCTHKEHUSAX U OTKPBITHSIX MHUPOBOM U
OT€YECTBEHHON XUMUH, 3aUHTEPECOBAHHOCTH B HAy4YHbIX 3HAaHUAX 00
yCTpOWCTBE MUpPa U OOIIECTBA;

2) rpakIaHCKOr0 BOCIIUTAHNS:

MPEJICTABIICHUS O COIMAIbHBIX HOPMax M MpPaBWIIaX MEXIMYHOCTHBIX
OTHOLIEHMI B  KOJUIEKTHMBE, KOMMYHUKATHBHOW  KOMIIETEHTHOCTH B
OOILIECTBEHHO TMOJIE3HOM, y4eOHOMCCIIEA0BATENbCKOM, TBOPUECKOW U JPYrHX
BUJAX JESATENbHOCTH, TOTOBHOCTH K Pa3HOOOPA3HOW COBMECTHOM NIEATEIbHOCTH
MIPU BBITIOJIHEHUH Y4€OHBIX, IO3HABATEIbHBIX 33714, BHITOJHEHUN XUMHUYECKUX
SKCIIEPUMEHTOB,  CO3JaHMM  Y4eOHbIX  IPOEKTOB,  CTPEMJIEHHS K
B3aMMONOHUMAHHMIO M  B3aMMOIIOMOIIM B  TMpoIecce HAToh  ydyeOHOH
JESITENIbHOCTH, TOTOBHOCTU OLICHMBAaTh CBOE IOBEJIEHUE U IOCTYIKHU CBOUX
TOBApUILIEH C MO3UIMU HPABCTBEHHBIX U MPABOBBIX HOPM C YYETOM OCO3HAHUS
MOCTIEACTBUNA MOCTYIKOB;

3) HEHHOCTH HAYYHOT O MO3HAHUSL:

MHUPOBO33PEHUYECKUE MPECTABICHUS O BEIIECTBE U XUMUYECKON pEaKIIHH,
COOTBETCTBYIOILIE COBPEMEHHOMY YPOBHIO PAa3BUTHS HAYKH U COCTABISAIOLINE
OCHOBY JJI1 IOHUMAaHUS CYLIIHOCTH HAyYHOU KapTUHBI MUpPa, MPEACTaBICHUS 00
OCHOBHBIX 3aKOHOMEPHOCTSX Pa3BUTHUS IPHUPOJBI, B3aHMOCBS34X 4YEJIOBEKA C
MIPUPOJHON CPESON, O POJIY XUMHUM B MO3HAHUM 3THX 3aKOHOMEPHOCTEM;



MO3HABAaTEIbHBIE MOTHUBBI, HAlPABJICHHbIC HA MOJYYEHUE HOBBIX 3HAHUI
0 XWMHUH, HEOOXOIUMbIC HJisi OOBSICHEHUs HaOII0IaeMbIX IPOIECCOB U
SABJICHUW, IMO3HABATEIHbHON, MH(POPMALMOHHON M YUTATEIbCKOW KYJIbTYpHI, B
TOM YHCJIE HAaBBIKOB CaMOCTOATEIBHOM paboThl C Y4YEOHBIMH TEKCTaMHU,
CIIPaBOYHOM  JINTEpAaTypod, JOCTYIHbIMHU  TEXHUYECKHMMHU  CpPEICTBaAMU
WH(OPMALIMOHHBIX TEXHOJIOTHIA;

UHTEpeC K OOYYEHHMIO W TO3HAHUIO, JIFOOO3HATEITHLHOCTh, TOTOBHOCTh U
CIOCOOHOCTh K  CcamMoOOpa3oBaHUIO, MPOEKTHOW M  HCCIEI0BATENIbCKON
NESITENbHOCTH, K OCO3HAHHOMY BBIOOPY HAINPaBJIECHHOCTHU M YPOBHS OOY4YEHUS B
JlabHEHNIIIeM;

4) popMupoOBaHNUA KYJIHTYPbI 310POBbSI:

OCO3HAaHNE LIEHHOCTH >KU3HH, OTBETCTBEHHOI'O OTHOILIECHHS K CBOEMY
3]I0pOBbIO, YCTAHOBKHU Ha 37I0POBBIM 00pa3 >KM3HU, OCO3HAHUE IMOCIEICTBUA U
HETIPUSTHE BPEOHBIX TMPUBBIYEK (YMOTPEOJEHUS alKOToJisd, HApPKOTHKOB,
KypeHHus), HEOOXOIUMOCTH COOJIIOJCHUS MpaBwyi  O€30MaCHOCTU  TpHU
oOpallleHUH ¢ XUMUYECKUMH BEIIECTBAMU B OBITY U PEaIbHON KU3HH;

5) TpynoBoro BocniuTaHusi:

HUHTEpPEC K MPAKTUYECKOMY HM3YUYECHHIO MpOodeccHuil U TpyAa pa3uyHOrO
pona, yBaKEHUE K TPYAY U pe3yJibTaTaM TPYAOBOU IEATEIbHOCTH, B TOM YHCIIE
Ha OCHOBE NMPUMEHEHHUS MPEAMETHBIX 3HAHUM MO XMMHUU, OCO3HAHHBIA BBHIOOD
WHIUBUYaJTbHOM  TPACKTOPUU MPOJODKEHHS 00pa3oBaHHsi €  Y4ETOM
JUYHOCTHBIX UHTEPECOB U CIIOCOOHOCTU K XMMUH, OOIIECTBEHHBIX HHTEPECOB U
noTpeOdHoCTel, ycmemHon mnpodecCuOHaNbHOU JESTENPHOCTH W Pa3BUTHUSA
HEOOXOJUMBIX YMEHHI, TOTOBHOCTh aJallTUPOBAThCS B MNpodeccHoHaIbHOU
cpene;

6) PKO0JI0rH4eCcKOro BOCIIHTAHHUS:

HKOJIOTMYECKHU 11e1ec000pa3HOe OTHOIIEHUE K MPUPOJIE KaK HUCTOYHUKY
KU3HHU Ha 3eMJIe, OCHOBE €€ CYILIECTBOBAHHUSI, TIOHUMAHUE [IEHHOCTH 310POBOIO
u Oe3omacHoro odpasa *U3HHU, OTBETCTBEHHOE OTHOILIEHHE K COOCTBEHHOMY
bu3nUecCKOMyY U MICUXUYECKOMY 3/I0POBBIO, OCO3HAHUE IIEHHOCTH COOJIOJCHUS
npaBuil 0€30IACHOTO TOBEICHUS TPU padoTe C BEIIECTBAMM, a TaKXKe B
CUTYyalUsIX, YTPOKAIOLIUX 3I0POBbIO U KU3HU JIIOJIEN;

CIIOCOOHOCTH MPUMEHSTH 3HAHUSI, TTOJIydaeMble TPU U3YYEHUU XUMUU, IS
pelIeHusT 3aJad, CBSI3aHHBIX C OKPYXKAIOLIEW MPUPOAHOM Cpeaou, s
NOBBILIEHUSI YPOBHS 3KOJOTMYECKOW KYyJNbTYPbl, OCO3HAaHUSA TIJIOOATBLHOTO
XapakTepa SKOJOTMYECKHX MpoOJieM U MyTed HX peleHus IOCPEICTBOM
METOAOB XMMHH, FKOJOTHYECKOTO MBIILJICHHS, YMEHUSI PYKOBOACTBOBATHCS UM
B [103HABATEIbHOW, KOMMYHUKATUBHOU U COLMAIBHOMN IIPAKTUKE.



METAIIPEAMETHBIE PE3YJIBTATDBI

B cocraBe meTanpeaMETHBIX pE3YIbTaTOB BBIACISIOT 3HAYMMBbIC IS
dbopMUpOBaHUS MHPOBO33PEHUS OOIICHAYYHbIE TOHATUSA (3aKOH, TEOpHs,
OPUHIMI, TUNOoTe3a, (GakT, CUCTeMa, NPOLECC, AKCIEPUMEHT U JPYroe.),
KOTOPbIE€ HCIIOJIb3YIOTCS B €CTECTBEHHO-HAyYHBIX YUE€OHBIX MpeAMeTax u
NO3BOJISIIOT HA OCHOBE 3HAHMM M3 H3THX NpeaIMeToB  (opMHUpOBATH
NpEACTaBJICHUE O IEJIOCTHOM HAay4dyHOM KapTUHE MHUpPA, U YHUBEpPCAJbHbBIC
yuyeOHble JeWcTBUs (TMO3HaBaTElNbHbIE, KOMMYHUKATHUBHBIE, PETrYyJISTHUBHBIC),
KOTOpble 00€ecrneyrnBaloT (POPMUPOBAHUE TOTOBHOCTH K CAMOCTOSITEILHOMY
MJIAHUPOBAHUIO M OCYIIECTBIICHUIO YU€OHON AESITEIbHOCTH.

Ilo3naBare/ibHbIE YHHBEpPCAJbHbIE YUeOHbIE 1eiiCTBUSA

ba3oBrblie 1oruyeckue JeHCTBUA:

YMEHHS KCIIOJIb30BaTh MPUEMBI JIOTHUECKOTO MBIIIJICHUS NP OCBOCHUU
3HAHUMN: PaCKPHIBATh CMBICI XUMUYECKUX MOHATHH (BBIACIATh UX XapaKTePHbIC
MIPU3HAKH, YCTaHABIIMBATh B3aMMOCBS3b C IPYTUMU MOHATHIMU), UCIOJIb30BAThH
MOHSTHS JJIsl OOBSICHEHUS OTACIbHBIX (DaKTOB U SIBICHUM, BRIOUPATh OCHOBAHUS
U KpUTepuH il KiIacCU(PUKAIUM XUMHUYECKUX BEIIECTB M XUMHUYECKHX
peaKiuii, yCTaHaBJIMBATh MPUYHMHHO-CICACTBEHHBIE CBA3U MEXIy OOBEKTaMu
U3Y4YEHUs, CTPOUTH JIOTMUECKUE pACCYKJEHUs (MHAYKTUBHBIEC, AETYKTHUBHBIE,
10 aHAJIOTUN), 1€JIaTh BBIBOJBI U 3aKIIOUECHMUS;

YMEHHE TMPUMEHSITh B MPOIECCe IO3HAHUS TOHATUS (MIPEAMETHBIC U
METanpeMETHbIE), CUMBOJMYECKHE (3HAKOBBIE) MOJIEIM, HCIOJIb3yeMbIE B
XUMUH, TPeoOpa3oBbIBATh IMHUPOKO MPUMEHSEMbIE B XHUMHH MOJCIbHbBIE
IPEJICTABIICHUS — XUMHUYECKHI 3HaK (CUMBOJI 3JIeMEHTa), XUMHUUeckast hopMyra
U ypaBHEHHE XMMHUYECKOM peakuuu — MpHU PEIICHUH y4eOHO-TT03HABATEIbHbBIX
3aja4, C y4ETOM OTUX MOJEIbHBIX MPEJACTAaBICHUN  BBIABIATH H
XapaKkTepu30BaTh  CYIIECTBEHHbIE MPHU3HAKK  HM3y4aeMbIX OOBEKTOB  —
XUMUYECKAX BEMIECTB W  XHMHYECKHUX  PEaKIHil, BBIABIATH  OOIIHE
3aKOHOMEpPHOCTH, MPUYUHHO-CJIEJICTBEHHBIC CBSI3M W TPOTUBOpEYHUS B
U3Y4aeMbIX MPOIECCaX U SIBICHUSIX.

Bba3oBble ucciienoBare/ibcKue AeiCTBHA:

YMEHHUE MCIOJIb30BaTh IIOCTABJICHHBIE BOIPOCHI B KAYE€CTBE MHCTPYMEHTA
MO3HAHUA, a TaKK€ B KAuyeCTBE OCHOBBI M1 (DOPMUPOBAHMSI THUIOTE3BI MO
IIPOBEPKE MPABUIIBHOCTH BBICKA3bIBAEMBIX CYKJICHHII;

NPUOOPETEHHUE OMbITA MO IUIAHUPOBAHUIO, OPraHU3alMd U TMPOBEACHHIO
YYEHUYECKUX SKCIEPUMEHTOB, yMEHHME HaOM0JaTh 3a XOJ0M IIpolecca,
CaMOCTOSITETTLHO MPOTHO3UPOBATH €r0 PE3ynbTar, (HOpMyIupoBaTh 0000IIEHNS



Y BBIBOJIbI M0 pe3yJbTaTaM IMPOBEAEHHOIO OMNbITA, UCCIEAOBAaHUS, COCTABIATh
OTYET O MpoJIeTaHHON padoTe.

Pabora ¢ undopmanmei:

YMEHHE BbIOMpATh, AHATU3UPOBATh W HHTEPHPETUPOBATH WH(OpPMALIMIO
pa3NuyHBIX BHJIOB U (OpM MpEACTaBICHUS, IOJIYy4aeMyl0 U3 pa3HbIX
UCTOYHUKOB (HAay4yHO-TIOMYJISIpHAsl JIMTEepaTypa XUMHUYECKOTO COAEp>KaHUs,
CHpaBOYHbIE TMOCOOMS, pecypchl IHTepHeTa), KpUTHYECKH OLEHUBATh
IPOTUBOPEUUBYIO U HEJIOCTOBEPHYIO HHPOPMAIIHIO;

YMEHHUE MPUMEHATh PA3IMYHbIE METOJIbI U 3alPOChl MPHU MOUCKE U 0TOOpE
uH(GOpMAIIMU U COOTBETCTBYIOIIUX JaHHBIX, HEOOXOAUMBIX AJISi BBIIIOJHEHHUS
y4eOHBIX U NTO3HABATEILHBIX 33/1a4 ONpPeNeNEHHOr0 TUIa, TPUOOPETEHHUE ONbITa
B 00JIaCTU MCHOJb30BaHUsI MH(OPMAIMOHHO-KOMMYHUKATUBHBIX TEXHOJOTHH,
OBJIAJICHUE KYJbTYPOl AKTUBHOI'O MCIIOJIb30BAHUS PA3JIMYHBIX ITOMCKOBBIX
CHCTEM, CaMOCTOATEIHHO BHIOMpATh ONTHUMAIBHYIO (OPMY MpEICTaBICHUS
uH(pOpMaIMU U WUTIOCTPUPOBATh pEIIaeMble 33aJaul HECIOXKHBIMH CXEMaMH,
auarpaMMamu, Ipyrumu hopmMamu rpaduku U ©X KOMOWHAIUSIMU;

YMEHHE UCHOJb30BaTh W aHAIM3HPOBaTh B Ipolecce Yy4yeOHOU U
UCCJIEIOBATENbCKON NEeATENbHOCTH uH(pOpMaIuIo 0 BIIUSIHUU
IPOMBIIIEHHOCTH, CEJIbCKOTO XO3fAWCTBA M TpaHCIOpPTAa Ha COCTOSHUE
OKpY>Karoler MPUPOIHON CPEIbI.

KoMMyHHKAaTHBHBIC YHUBEPCAIbHbIC y4eOHbIC 1eCTBHUSA:

YMEHMS 3a/1aBaTh BOINPOCHl (B Xole auaiora u (WiaM) AUCKYCCHUHU) IO
cyuiecTBy oOcyxaaeMoil Tembl, (HOpMYyIUPOBAaTH CBOM  MPEIJIOKECHUS
OTHOCHUTEJIBHO BBITIOJIHEHUSI MPEJIOKEHHOM 3a1a4H;

YMEHUSA TMPEACTABIATh IOJIYYEHHBIC PE3yJbTaThl IO3HABATEIbHOM
NESATENbHOCTH B YCTHBIX M NMCBMEHHBIX TEKCTaX; JeNaTh IPE3CHTALUIO
pE3yNbTATOB  BBIMOJHEHUS XHUMHUYECKOrO0 JKclepuMeHTa (1abopaTopHOro
OIIbITa, JTa0OpaTOPHOU PabOTHI MO MCCIICAOBAHUIO CBOMCTB BEIIECTB, Y4€OHOTO
MIPOCKTA);

YMEHHUSI y4e€OHOTO COTPYJHUYECTBA CO CBEPCTHUKAMU B COBMECTHOM
MO3HABATEIFHOM W  MCCIEAOBATENIbCKOW  JIESITEIbHOCTH MPU  PEIICHUU
BO3HHUKAIOLIUX MpoOJeM Ha OCHOBE yuéTa OOLIMX MHTEPECOB U COIJIACOBAHMUS
no3unuii  (00CyXkaeHus, OOMEH MHEHHMSIMH, «MO3IOBBIE  IITYPMBI»,
KOOpAMHAIMS COBMECTHBIX JEHCTBHI, OIPENEIICHUE KPUTEPUEB IO OLIEHKE
KaueCTBa BBITIOJIHEHHOUN paOOThI U APYTHE).

PeryasiTuBHbIC YHUBEpCaIbHbIE YUeOHbIE 1eiiCTBHA:

YMEHHUE CaMOCTOSTEJIBHO ONPEAEIATh LENN JAESITEIbHOCTH, INIAHUPOBATD,
OCYIIECTBIISITh, KOHTPOJUPOBATh U MIPU HEOOXOJUMOCTH KOPPEKTUPOBATH CBOIO



JesTENbHOCTD, BBIOMpaTh HanboJiee 3(hPeKTUBHBIE CITIOCOOBI pelIeHUsT Y4eOHbBIX
U TI03HABATEIBHBIX 3a/1a4, CAMOCTOATENIBHO COCTABJIATh WM KOPPEKTUPOBATH
MPEVIOKEHHBIA aJNTOPUTM JCUCTBUUA NPH BBINOJHEHHHM 33aJaHUM C Y4ETOM
MOJIyYE€HHUSI HOBBIX 3HAHUN 00 M3ydyaeMbIX OOBEKTaxX — BEILECTBAX M PEAKIUSAX,
OLICHMBAaTh COOTBETCTBHE IOJYYEHHOIO PE3YNbTaTa 3asBJICHHON LIEJIH, YMEHHE
UCIIONIb30BAaTh M AHAJM3UPOBATh KOHTEKCTHI, INPEAJIaraéMbleé B YCIIOBUH
3aJaHUM.

MHNPEAMETHBIE PE3YJIBTATBI

B cocraBe mnpenMeTHBIX pPe3ydbTaTOB IO OCBOCHHUIO O0S3aTEILHOIO

COJZIEpaHMsI, YCTAHOBJIEHHOTO JaHHOM (QenepaibHO paboueil mporpaMmMmoii,
BBIJIETISIIOT: OCBOCHHBIE 00YYarOUMMUCA HayYHbIE 3HAHUS, YMEHHUS U CIOCOObI
NneicTBUi, crenuduueckue A MPeAMETHOW o0nacTh  «XUMHS», BHUIBI
NEATEIbHOCTA IO TOJYYEHHID HOBOIO 3HAHUSA, €ro HHTEPIPETalnH,
peoOpa30BaHUIO U MPUMEHEHHUIO B PA3IMYHBIX YICOHBIX U HOBBIX CUTYAIIHSIX.

K konmy oOyueHuss B 8 kJjiacce mpeaMeTHBIE Pe3yibTaThl Ha 0a30BOM

YPOBHE JIOJDKHBI OTPaXXaTh C(HOPMHUPOBAHHOCTH y OO yJAIOLIUXCS YMEHHIA:

e pacKpbIBaThb CMbBICI OCHOBHBIX XMMUYECKUX MOHSATUNA: aTOM, MOJIEKYJa,
XUMUYECKUHN DIIEMEHT, IIPOCTOE BEIECTBO, CI0KHOE BEILECTBO, CMECH
(omHOpOIHAS M HEOTHOPOIHAs), BAJIECHTHOCTh, OTHOCUTENIbHASI aTOMHAas
U MOJIEKYJIIpHas Macca, KOJWUYECTBO BEUIECTBA, MOJb, MOJISIpHAs
Macca, MaccoBas JIOJII XHMHMYECKOrO 3JIEMEHTa B COEIWHEHHH,
MOJISIPHBIN 00BEM, OKCH/I, KHUCJIOTA, OCHOBAHHE, COJlb,
ANEKTPOOTPULIATEIILHOCTh, CTEIIEHb OKUCJIEHHS, XUMHUYECKasl peaKUus,
KJIaccU(UKAaIUs PeaKuii: peakluyi COeJMHEHNUS, PEaKIUU Pa3ioKeHUs,
peakiuy 3aMelleHMs, peakiMu OOMEHa, 3K30- U SHIOTEPMUYECKHUE
pEaKInu, TEIIOBOM 3PEKT peakiuu, Sapo aToMa, JIEKTPOHHBIA CIION
aToMa, aToOMHas OpOuTalb, PAIUYC aToMa, XUMHUYECKas CBA3b,
NOJIIpHAsT M HENOJIIpHAs KOBAJICHTHAs CBA3b, WOHHAs CBS3b, HOH,
KaTHOH, aHWOH, pacTBOp, MaccoBas JOJs BellecTBa (MpPOIEHTHAs
KOHIIEHTpAIKs) B pacTBOPE;

e WJUIIOCTPUPOBATH B3aMMOCBSI3b OCHOBHBIX XHMHYECKUX MOHSATHH H
IIPUMEHSATH 3TU IOHATHS IIPU ONMCAHUM BEIIECTB U UX IIPEBPALLICHUI;

e HCIOJNb30BaTh XHMMHYECKYI0 CHMBOJIMKY JJIi COCTaBiI€HUs (OpMYyT
BEILIECTB U YPABHEHUU XUMHUUYECKUX PEAKIIHM;

e ONpENEsITh  BAICHTHOCTh aTOMOB  JJIEMEHTOB B OMHapHBIX
COCIMHEHUAX, CTENEHb OKHUCJIEHHMS DSJEMEHTOB B  OMHApHBIX
COCIMHEHUAX, MPUHAIIEKHOCTh BELIECTB K ONPEAEIEHHOMY KIIACCy



coeMHeHUN mo ¢GopMmyaaM, BUJ XUMHYECKONW CBA3U (KOBaJICHTHAs U
MOHHAs) B HEOPTaHUUYECKUX COCTUHEHUSIX;

packpbiBaTh cMbIci l[lepmoamueckoro 3akona J[. WM. Menneneena:
JIEMOHCTPUPOBATh MOHUMAaHUE MEPUOAUYECKON 3aBUCUMOCTH CBOMCTB
XUMHUYECKUX AJIIEMEHTOB OT UX MojoxeHus B [lepuoaunueckoii cucreme,
3aKOHOB COXPaHEHHUSI MacChl BEIIECTB, MOCTOSIHCTBA COCTaBa, aTOMHO-
MOJIEKYJISIPHOTO YY€HHsI, 3aKOHa ABOTraapo;

OMKCHIBATh M XapakTepu3oBaTh TabiuuHyto ¢Gopmy [lepuogmdeckoit
CUCTEMbl XHMHUYECKMX DJIEMEHTOB: pa3jiMyaTh TMOHATHUS «IJIaBHAs
noarpynmna (A-rpynmna)» u «mobounas noarpynna (b-rpynmna)», mansie
1 OOoJIbIlIME MEePUO/bl, COOTHOCUTh 0003HAUEHHUSI, KOTOPhIE UMEIOTCS B
tabmuie «llepmomnueckas cucrema xummueckux siaemeHToB JI. .
MeHneneeBa» € YHUCIOBBIMU XapaKTEPUCTUKAMU CTPOCHHUS aTOMOB
XUMUYECKUX DHJIEMEHTOB (COCTaB M 3apsAll sApa, oO0lIee YHUCIIOo
AJIEKTPOHOB U PACHPEICIICHUE UX 1O JIEKTPOHHBIM CIIOSIM);
KJIacCU(UUUPOBATh  XUMUYECKHE  DJIEMEHTHI,  HEOPraHUYECKHe
BEILIECTBA, XUMUUYECKUE PEaKInu (110 YUCTY U COCTAaBY YYacCTBYIOIIUX B
PEaKIMy BEIECTB, MO TeIIOBOMY d(PdeKTy);

XapaKTepU30BaTh (OMUCHIBATH) OOIIME XUMUYECKUE CBOMCTBA BEIIECTB
pa3IUYHBIX  KJIacCOB,  TOATBEp)KJash  OMHCaHWE  MPUMEPAMH
MOJIEKYJISIPHBIX YPABHEHUM COOTBETCTBYIOIINX XUMUUYECKUX PEAKIIHIA;
MPOTHO3UPOBATh  CBOMCTBAa BEIIECTB B  3aBUCUMOCTH OT UX
KaueCTBEHHOI'O COCTaBa, BO3MOXKHOCTH MPOTEKAHUS XHUMHUYECKHUX
MIPEBpaICHUN B Pa3JINUHbBIX YCIOBUSIX;

BBIYUCIIATh OTHOCHUTEIIBHYIO MOJEKYJISPHYHO W MOJSPHYKO MAaccChl
BEIIECTB, MAaCCOBYIO [IOJI0 XHMHYECKOTO JJeMeHTa 1o GdopMmyse
COCIMHEHUS, MAacCOBYIO JOJII0 BEUIECTBA B PACTBOPE, IMPOBOAUTH
pPacy€Thl MO YpaBHEHUIO XUMUYECKOU peaKIuu;

IIPUMEHSATh OCHOBHBIE OIEPAllMM MBICIUTEIIBHOW JEATEIIbHOCTH —
aHaIM3 M CHUHTE3, CpaBHEHUE, O0O0OIlEeHHe, CHUCTEMaTHU3AIINIO,
KJIacCCU(UKAIUIO, BBISIBIICHUE MPUUYUHHO-CIICICTBEHHBIX CBSA3EH — st
M3YYEHHUSI CBOWCTB BEIIECTB M XMMHYECKUX PEAKIUW, €CTECTBEHHO-
Hay4YHble  METOAbl  TO3HAHMS —  HAOMIOJCHUE, HU3MEpPEHHUE,
MOJICTMPOBAHUE, SKCIIEPUMEHT (PEAIbHBIN U MBICJICHHBIN );

CI€AOBaTh IMpaBWwiaM TMOJB30BAaHUS XMMHUYECKOM TMOCYIOM U
nabopaTopHbIM O00OpYAOBaHMEM, a TaKXke MpaBuiiaM oOOpalleHus ¢
BEILIECTBAMU B COOTBETCTBUM C HWHCTPYKUMSIMU 110 BBIIOJIHEHUIO
71a00paTOPHBIX XUMUYECKUX OIBITOB MO TMOJY4YCHUI0O U COOMPAHUIO



K

ra3zoo0pa3HbIX BEHIECTB (BOAOpPOJAa U KHCIOPOJa), MPUTOTOBJICHUIO
pacTBOpPOB C  ONPEACIHEHHOW MAacCOBOM  JOJIEM PacTBOPEHHOTO
BEILIECTBA, MJIAHUPOBATh U MPOBOJAUTH XUMHUYECKUE IKCIIEPUMEHTHI 1O
pacrno3HaBaHUIO PACTBOPOB IIEJIOYEH M  KHCIOT C TOMOUIBIO
WHJIUKATOPOB (JTakMyc, eHoNpTaIeuH, METUIOPAHK U IPyTue).

KOHIly 00y4yeHusi B 9 KJjiacce NpeIMETHbIE pe3yJbTaThl Ha 0a30BOM

YpOBHE JIOJHKHBI OTPaXKaTh CHOPMUPOBAHHOCTD Y OO yUAIOIIUXCS YMECHHUI:

PacKpbIBaTh CMBIC OCHOBHBIX XHUMHUUYECKUX TOHSATUM: XUMUYECKHUI
AJIEMEHT, aTOM, MOJICKYJia, MUOH, KaTHMOH, aHWUOH, MPOCTOE BEIIECTBO,
CJIOKHOE BEIIECTBO, BAJIECHTHOCTb, 3JIEKTPOOTPULIATEIBHOCTh, CTENEHb
OKUCJIEHUS, XUMHYECKas peaklUus, XUMHUYECKass CBfA3b, TEIIOBOM
a3 ¢deKT peakuuu, MOJIb, MOJSPHBIA O0BEM, PacTBOpP, 3JIEKTPOIUTHI,
HE3JIEKTPOJIUTBL, SJIEKTPOJIUTUYECKAs JUCCOLMALINS, PEAKIIMU NOHHOTO
oOMeEHa, KaTalu3aTrop, XUMHUYECKOE paBHOBECHE, OOpaTHUMbIE W
HeoOpaTUMBbIE PEaKINH, OKUCIUTEILHO-BOCCTAHOBUTEIIBHBIC PEaKIIHH,
OKUCIIUTENb, BOCCTAHOBUTEIIb, OKHCIEHWE M  BOCCTAaHOBJICHUE,
ajytoTpornusi, amM@OTepHOCTh, XUMHUUECKas CBI3b (KOBaJCHTHas,
HMOHHAs, MeTaUIMYecKas), KpHUCTAJUIMUecKass pemiérka, Koppo3us
METAJUIOB, CIUIaBbI, CKOPOCTh XUMHUUYECKOM peakluu, MpeaesibHO
nonyctumas konueHtpausa [IJIK Bemiectna;

WJUTEOCTPUPOBATh B3aUMOCBSI3b OCHOBHBIX XMMHUYECKHX IMOHATHU H
MIPUMEHSITh 3TU TTOHSATHUSI IPU ONKMCAHUH BEIIECTB U UX MPEBpaIlCHHII;
WCIIOJIb30BaTh XUMHUYECKYI0O CHUMBOJIUMKY JHJisi COCTaBJICHHS (Bopmyl
BEIIECTB U YPABHEHUN XUMHUYECKUX PEAKIINN;

ONpENENATh BAJICHTHOCTb M CTENEHb OKHUCIEHUS XUMHYECKHUX
AJIEMEHTOB B COCIMHEHUSAX Pa3JIU4YHOrO COCTaBAa, MHPHUHAMJIC)KHOCTD
BEUIECTB K ONpPEAENEHHOMY KJIACCy COEAMHEHUN 1o (opmyliam, BH]
XUMUYECKOM CBsI3W  (KOBaJieHTHAasl, HWOHHAsA, MeETaUIMuecKas) B
HEOPraHUYECKUX COCIUHEHUSX, 3apsl MOHA 10 XUMHUYEeCKoh (Gopmyie,
XapaKkTep Cpeabl B BOAHBIX PAaCTBOPAX HEOPraHMYECKUX COEAUHEHHIA,
TUT KPUCTATUIMYECKON pEelIETKN KOHKPETHOTO BEIIECTBA;

packpeiBaTh cmbici Ilepuognueckoro 3akona JI. M. MenpaeneeBa u
JIEMOHCTPUPOBATh €ro IMOHMMAHUE: OMHUCHIBATH M XapaKTepu30BaTh
tabmmunyio popmy [leproauyeckoit CHCTEMbI XUMUYECKUX JJIEMEHTOB:
pa3nuyarh MOHATHUS «JIaBHas noArpynna (A-rpynmna)» u «noOodHas
noarpynna (b-rpynma)», manbie U OOJbIIME TEPUOJBI, COOTHOCUTH
0003HAYCHMS, KOTOpPHIE HMMEIOTCA B IEPHUOJMYECKON Tabmuime, ¢
YUCJIOBBIMM  XapaKTEPUCTHUKAMH CTPOCHUS aTOMOB XMMHUYECKHX



AJIEMEHTOB (COCTaB M 3apsii sAlipa, OOIIEe YKCIO DJIECKTPOHOB U
pacripeiefieHMe HX IO 3JIEKTPOHHBIM CJIOSM), OOBSCHATH 0OIIMe
3aKOHOMEPHOCTH B H3MEHEHHH CBOWCTB 3JIEMEHTOB U MX COCTUHEHUN B
npeaenax MajbIX MEePHOAOB M TIaBHBIX MOATPYII ¢ YIETOM CTPOCHHS
UX aTOMOB;

KIacCUPUIIMPOBATh ~ XUMUYECKHE  DJIEMEHTBI,  HEOPraHWYECKHe
BEIIECTBA, XUMUYECKHE PEeaklUU (IT0 YUCTY U COCTaBy YUacTBYIOIIUX B
pEaKIy BEIIECTB, MO TEIUIOBOMY d(PQEKTy, M0 M3MEHEHHIO CTETICHEH
OKHCIICHUS] XUMUYECKUX JICMEHTOB);

XapaKTepHu30BaTh (OMUCHIBATH) OOIIME U CleHU(DUUECKUE XUMHUUECKUE
CBOMCTBA MPOCTBIX U CJIOXKHBIX BELIECTB, MOJATBEPXKIas OMUCAHUE
npUMepaMu MOJIEKYJISIPHBIX M MOHHBIX YPaBHEHHM COOTBETCTBYIOLIUX
XUMUYECKUX PEaKIIHil;

COCTaBJISITh YpPAaBHEHUS DJICKTPOJIUTUYECKOW MHUCCOIMAIMHA KHUCIOT,
IIEJIOYEd M COJIEH, IOJIHBIE M COKPAIIEHHBIE YPaBHEHHS PEAKLIHAN
MOHHOTO  OOMEHa, ypaBHEHHUS  peaklUuid,  HOATBEPKAAIOIINX
CYIIECTBOBAHNE T€HETUYECKON CBSI3M MEXY BEIIECTBAMU Pa3IMUHBIX
KJIACCOB;

pacKpbIBaTh CYIIHOCTh OKHCIHUTEIHHO-BOCCTAHOBUTENBHBIX PEaAKIIHA
MOCPENICTBOM COCTABJICHHS DJIEKTPOHHOTO OaaHca ITHX PeaKIlnii;
IPOrHO3UPOBATh CBOICTBA BEIIECTB B 3aBUCHUMOCTH OT UX CTPOEHUS,
BO3MOYKHOCTH TPOTEKAHUS XMMHUYECKUX TPEBPAIICHUN B Pa3ITMUHBIX
YCIOBHSIX;

BBIUUCIISITH OTHOCHUTEIBHYIO MOJEKYJISIPHYI0O H MOJSIPHYIO MAacChl
BEIECTB, MAacCOBYIO JIOJI0 XHMMHMUYECKOro 73JeMeHTa mo ¢dopmyse
COCAMHEHMS, MacCOBYIO JOJIO BEIIEeCTBAa B PacTBOpE, MPOBOIUTH
pacué€Thl MO0 YPABHEHUIO XUMUYECKON peaKIlnu;

coOnrofaTh MpaBWIa [OJb30BAHMS  XUMHUYECKOM MOCYIOH U
nabopaTopHbiM 00OpYJOBaHMEM, a TakXKe IIpaBHJia OOpaIEHUS C
BEIIECTBAMU B COOTBETCTBUM C HWHCTPYKIUSMH 110 BBINOJTHEHUIO
7a00paTOPHBIX XUMUYECKUX OIBITOB MO MOJYYEHHUI0O U COOMpaHUIO
ra3o00pa3HbIX BEHIECTB (AMMHUAKa U YIJIEKUCIIOTO rasa);

OPOBOJUTh pPEaKIMH, TOATBEPKAAIOIMINE KadeCTBEHHBIH COCTaB
pa3IMYHBIX BEIECTB: pAclO3HAaBaTh OMNBITHBIM IYTEM  XJIOPU[-,
Opomuna-, wuoaua-, kapbonar-, docdar-, cuaMkar-, cyibdar-,
THJIPOKCHU/I-MOHBI, KATHOHBI aMMOHHWSI W HOHBI M3YYCHHBIX METAJUIOB,
MPUCYTCTBYIOIIUE B BOJHBIX PACTBOPAX HEOPTaHUYECKUX BEIIECTB;



e IPUMEHATh OCHOBHBIE OIEPAlMA MBICIUTEIILHON JESTENbHOCTH —
aHalu3 M CHUHTE3, CpaBHEHUE, 0000IIeHue, CUCTEeMaTU3aluIo,
BBISIBJICHUE MPUYUHHO-CIIEICTBEHHBIX CBSI3€W — I U3yYEHUsI CBOICTB
BEUIECTB M XUMHUYECKHX PEaKIMil, €CTECTBEHHO-HAyYHbIE METOMbI
NO3HaHUSI — HAOJIOJEHUE, U3MEPEHHE, MOJIEIMPOBAHNE, HKCIIEPUMEHT
(peanbHbIA U MBICTICHHBIN).



TEMATHNYECKOE IINTAHUPOBAHUE

8 KUIIACC

Ne

HauMeHoBaHUe pa3iesioB U

KoanuecTBo yacos

KoHnTpoJbHbIe

IIpakTHyeckue

DJiIeKTPOHHBbIE (LM pPOBHIE)

n/n TeM MPOrpaMMblI Bcero o0pa3oBaresibHbIE pecypchl
padoThI padoThI
Paspnea 1. llepBoHayajibHble XMMUYECKUE IOHATHS
Xumust — BakHasi 00J1acTh
11 €CTECTBO3HAHUSA U 5 9 bu6moreka [JOK
' MPAKTUYECKOU AEATEIBHOCTH https://m.edsoo.ru/7f41837¢c
YyeJIOBEKa
BemecTsa u xumnueckue Bbu6moreka [JOK
1.2 15 1
peakiuu https://m.edsoo.ru/7f41837c
Wroro mo pazneny 20
Pa3nen 2. Baxknelnue npeacTaBuTe 1M HEOPraHUYECKUX BelEeCTB
91 Bozayx. Kucnopon. Ilonsitue 6 bu6moreka [JOK
' 00 oKcHIax https://m.edsoo.ru/7f41837¢
Bonopoxn. Ilonsitue o bubmorexa LIOK
2.2 8 1
KHCIOTaX U COJIIX https://m.edsoo.ru/7f41837¢c
Bopa. PactBopsl. [Tonstre 00 bubmuorexa LIOK
2.3 5 1 1
OCHOBaHUIX https://m.edsoo.ru/7f41837¢c
OCHOBHBI€ KJIACCBI bubmotexa [JOK
2.4 . 11 1 1
HEOPraHUYECKUX COCTUHEHU I https://m.edsoo.ru/7f41837c
Uroro mo pazneny 30



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

Pazpnea 3. Ilepuoauveckuii 3akon u [lepuoanyeckasi cucrema xumudeckux 3iemMeHToB /[, U. Menaeneea. CTpoeHue aTomMoB.

Xumuueckas cBA3b. OKHCJINTEILHO-BOCCTAHOBHTEJIbHbBIE P€aKkuuu

[Tepuognueckuii 3aK0H 1
Ilepuoanueckas cucrema

bu6moreka [JOK

3.1 7
XUMUYECKuX syemMeHToB /1. 1. https://m.edsoo.ru/7f41837¢
MeunneneeBa. CTpoeHne aToMa
XUMHUYECKas CBS3b. Eu6 10K
nOIMOTEKA
3.2 0) - 8
KHCIITEIRHO https://m.edsoo.ru/7f41837¢
BOCCTaHOBHUTEIIbHBIC PEAKIIUN
bubmioreka [IOK
4 15
TOrO IO pasielty https://m.edsoo.ru/7f41837¢
PezepBHOE Bpems 3 bubmorexa IIOK
p p https://m.edsoo.ru/7f41837c
OBIIEE KOJIMYECTBO HACOB I10 68

I[TPOTPAMME



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

9 KJIACC

KosnuecrBo yacos DJIEKTPOHHBIE
HaunmeHoBaHue pa3iesioB U TeM uudpoBbie
Ne i/ P KonrTpoasnbie | IlpakTuyeckue (mupp )
NMPorpaMmabl Bcero oOpa3oBare/ibHbIE
padoThI padoThI
pecypchbl
Pa3nen 1. BenmecTBO M XuMHYeCKHe PeaKIIMH
11 [ToBTOpEHUE U yriydiieHne 3SHAaHUH 5 1 bu6moteka [IOK
' OCHOBHBIX pa3fIeoB Kypca 8 kjacca https://m.edso0.ru/7f41a636
12 OcHOBHbBIE€ 3aKOHOMEPHOCTH XUMUYECKUX 4 bubmorexa [IOK
' peaxuuit https://m.edsoo.ru/7f41a636
13 DJIEKTPOIUTHYECKAs TUCCOLHAIUA. 8 1 1 bubmorexa [{OK
' XUMHUYECKHE peaKuu B pacTBOpax https://m.edsoo.ru/7f41a636
Wroro no pazneny 17
Pa3nen 2. HemeTra/iibl M MX COeAMHEHUS
21 OOm1as XxapakTeprUCTUKAa XUMUIECKHX 4 1 bu6mmoteka [IOK
' anemeHToB VIIA-rpynmsl. ["amoreHst https://m.edsoo.ru/7f41a636
OO61as xapakTepycTHKa XUMUY €CKUX
2.2 anemeHnToB VIA-rpynmel. Cepa u eé 6 Bu6mmorexa [IOK
' PYHIHL -¢p https://m.edsoo.ru/7f41a636
COEMHEHHUS
OO6m1ast XapakTepUCTHKA XUMUYECKHUX
2.3 aneMeHToB VA-rpynmsl. A3or, hocdop u 7 1 bubamorexa LIOK
' PYHBE ’ P https://m.edso0.ru/7f41a636
WX COCIMHEHUS
24 OO6mast XxapakTepUCTHKA XUMUYECKHUX 8 1 5 bubmorexa [{OK
' snemMeHnToB [VA-rpynnsl. Yraepon u https://m.edso0.ru/7f41a636



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

KPEMHUH U UX COCTUHEHHUS

Wroro mo pazneny 25
Pa3znen 3. MeTasIbI M UX COeAMHEHUS
. bubmmoreka [JOK
3.1 006 4
HIHE CBONCTBA METAILIOB https://m.edsoo.ru/7f41a636
. bu6moreka [JOK
2 B 1
3 AKHEUIINE METAJUIBI U UX COEOUHEHUA 6 httos://m.edsoo.ru/7f412636
Hroro no pazneny 20
Pa3znen 4. XuMus u okpy:kawias cpeaa
4.1 BemectBa 1 MaTepuasl B )KU3HA YEII0BEKA 3 Enbmorexa HOK
' = p https://m.edsoo.ru/7f41a636
Wroro mo pazneny 3
PezepBHOE Bpems 3 bubmiorexa [JOK
p p https://m.edso0.ru/7f41a636
OBLIEE KOJIMYECTBO HACOB I10 68

I[TPOTPAMME



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




ITIOYPOYHOE IINTAHUPOBAHHME

8 KUIIACC
Kosu4yecTBo 4acoB DJIeKTPOHHbIE
Ne Hara uugposbie
Tema ypoka Konrtpoasbnbie | IlpakTuyeckue
n/n Bcero U3yYCHUs o0pa3oBaTe/bHbIE
padoThI padoThI
pecypcbl
1 IIpenmer xumuu. Ponbs xumMuu B 1 bu6mmoreka [JOK
JKU3HM 4yenoBeka. Tena u BenecTra 02.09.2025 | https://m.edsoo.ru/ff0d210c
5 Ilonatue o MeTogax IMO3HAHUS B 1 bubmoteka [JOK
XUMHH 03.09.2025 | https://m.edsoo.ru/ff0d227e
[IpakTuueckas padora Ne 1
3 «[IpaBuna paGoTs! B 1ab0opaTopuu U 1 bubmuoreka LIOK
pUEMBI OOpAIEHUS C 09.09.2025 | https://m.edsoo.ru/ff0d23dc
abopaTOPHBIM 000PYIOBAaHUEM »
4 YucThie BEIIECTBA U CMECH. 1 bu6mmoreka [JOK
Crioco6wsI pa3aeneHus: cmecei 10.09.2025 | https://m.edsoo.ru/ff0d26ca
IT 6ota Ne 2
5 <<§;3KT:;f;:i£Zc§;iHa npumepe 1 brbmorexa [TOK
8 . PHMEP 16.09.2025 | https://m.edsoo.ru/ff0d28c8
OYHUCTKH ITOBAPEHHOMN COJIN)»
5 A 1 bu6mmnoreka [JOK
TOMBLH MOJCIYIIH 17.09.2025 | https://m.edsoo.ru/ff0d2a6c
7 XUMHUYECKHE DJIEMEHTHI. 3HAKU 1 bubmoteka [JOK
(CMMBOJIBI) XUMHUYECKHX JJICMEHTOB 23.09.2025 | https://m.edsoo.ru/ff0d2be8
8 [IpocThie U CIOXKHBIE BEIIECTBA 1 bubmorexa [TOK
P B 24.09.2025 | https://m.edsoo.ru/ff0d2a6c



https://m.edsoo.ru/ff0d210c
https://m.edsoo.ru/ff0d227e
https://m.edsoo.ru/ff0d23dc
https://m.edsoo.ru/ff0d26ca
https://m.edsoo.ru/ff0d28c8
https://m.edsoo.ru/ff0d2a6c
https://m.edsoo.ru/ff0d2be8
https://m.edsoo.ru/ff0d2a6c

bu6moreka [JOK

o ATOMHO-MOJIEKYIAPHOC yieHHE 30.09.2025 | https://m.edsoo.ru/ff0d2d50
3aKoH MOCTOSHCTBA COCTaBa
10 BelecTB. XuMudeckas popmya. bubmotexa [JOK
BaneHTHOCTh aTOMOB XHUMHUYECKHUX 01.10.2025 | https://m.edsoo.ru/ff0d2eae
2JICMEHTOB
OTHOCHUTEIbHAs aTOMHAs Macca.
11 OTHOCHUTEIIbHAS MOJICKYJISIpHAs bubmorexa IIOK
P 07.10.2025 |  https://m.edsoo.ru/ffod323c
Macca
12 MaccoBast 7019 XHMHYIECKOT' O bubmioreka [IOK
3JIEMEHTA B COSAUHEHUU 08.10.2025 | https://m.edsoo.ru/ff0d350c
13 KonnuectBo BemecTBa. Mob. bu6mmoreka [JOK
MounsipHas macca 14.10.2025 | https://m.edsoo.ru/ff0d5230
14 DOU3NUECKUE U XUMHUICCKUE bu6moreka [JOK
SIBJICHUSI. XUMHUYECKasi peaKiius 15.10.2025 | https://m.edsoo.ru/ff0d37fa
15 [Ipu3Haku 1 ycioBUs NPOTEKAHUS bubmotexa [JOK
XUMHUYECKUX PeaKInit 21.10.2025 | https://m.edsoo.ru/ff0d3al6
16 3aKOH COXpaHEHHUS MACChI BEUIECTB. bubmotexa [JOK
XUMHUYECKUE YPaBHCHUS 22.10.2025 | https://m.edsoo.ru/ff0d3b88
Brrunciiennst KOIU4ecTBa, MacChl
17 BEIIIECTBA II0 YPaBHCHUIM bubmorexa HOK
- P N 05.11.2025 | https://m.edsoo.ru/ff0d5708
XUMHUYECKUX PEaKIHit
Knaccuukanus xumudaeckux
18 eaKkuil (coeauHeHus bu6amorexa [IOK
peatdt A ’ 11.11.2025 |  https://m.edsoo.ru/ff0d3f34
pa3ioXxeHus, 3aMelleHus, 0OMeHa)
19 M. B. JIoMOHOCOB — yuéHBblii- bu6mmoreka LIOK



https://m.edsoo.ru/ff0d2d50
https://m.edsoo.ru/ff0d2eae
https://m.edsoo.ru/ff0d323c
https://m.edsoo.ru/ff0d350c
https://m.edsoo.ru/ff0d5230
https://m.edsoo.ru/ff0d37fa
https://m.edsoo.ru/ff0d3a16
https://m.edsoo.ru/ff0d3b88
https://m.edsoo.ru/ff0d5708
https://m.edsoo.ru/ff0d3f34

sHikIiIonequct. O6o0enne u 12.11.2025 | https://m.edsoo.ru/ff0d40c4
cucTeMaTHu3alusa 3HaHUU
Kontponbehas pabora Nel mo reme
20 «BerectBa 1 XuMH4YeCKHe bubmorera TTOK
B 18.11.2025 |  https://m.edsoo.ru/ff0d4290
peaKIIum
Boznyx — cmech ra3zos. Cocras
21 Bo3ayxa. Kuciaopox — 3JIEMEHT U bubmorexa LHOK
Ay, oA 19.11.2025 |  https:/m.edsoo.ru/ff0d448e
npocToe Beniectso. O30H
dusnyecKre 1 XUMAYECKUE
99 CBOMCTBA KUCIIOPOA (peakinu bubmotexa [JOK
oKucJieHus, ropenuce). [Torstue 00 25.11.2025 | https://m.edsoo.ru/ff0d4614
OKCHIaX
Croco0BI IOJIy4eHUs KUCIOPOIa B
23 nadoparopuu iqn OMLIIHJIeHI;(iICTI/I bubmorexa LIOK
patop p ' 26.11.2025 | https.//m.edsoo.ru/ff0d497a
[Ipumenenue kucmopoaa
TennoBoii addexT XuMuIecKoi
pEaKInu, MOHITHE O
24 TEPMOXUMUYECKOM YPAaBHEHUN bubmorera HOK
P P . 02.12.2025 | https.//m.edso0.ru/ff0d4790
9K30- M SHJTOTEPMHUUYECKUX
peaKIusIX
TommmBo (HedTh, yrojlb U METAH).
25 3ar 5[3H€}EI/IC(1;03ILYI;(3 CII0COOBI iro bubmorexa HOK
p yxa, 03.12.2025 | https://m.edsoo.ru/ff0d4cda
MPEIOTB PAIIICHUS
[Ipaktuueckas padota Ne 3 o Teme
26 «[Tonyuenue u cobupanune bubmorexa HOK
v P 09.12.2025 | https://m.edsoo.ru/ff0d4ae?

KHCII0pOJia, U3y4yeHHe ero CBONCTB



https://m.edsoo.ru/ff0d40c4
https://m.edsoo.ru/ff0d4290
https://m.edsoo.ru/ff0d448e
https://m.edsoo.ru/ff0d4614
https://m.edsoo.ru/ff0d497a
https://m.edsoo.ru/ff0d4790
https://m.edsoo.ru/ff0d4c4a
https://m.edsoo.ru/ff0d4ae2

Bopopos — 3neMeHT 1 mpocToe

bu6moreka [JOK

27 BemecTBo. Haxoxenue B mpupoje 10.12.2025 | https://m.edsoo.ru/ff0d4ddo
dusnyeckre U XUMHICCKUE
28 cBoiicTBa Bojopoja. [Ipumenenue bubmorexa HOK
16.12.2025 | https://m.edsoo.ru/ff0d4dd0
BOJZIOpOJIa
29 IlonsaTre 0 KMCIIOTaX U COJIAX bubmorexa IIOK
17.12.2025 | https://m.edsoo.ru/ff0d50d2
30 CriocoObl oJTy4eHust BOIOPOJA B bubmuorexa [JOK
naboparopuu 23.12.2025 | https://m.edsoo.ru/ff0d4dd0
[Ipaktuueckas padora Ne 4 mo reme
31 «[lonyuenue u cobupanue butamorexa [IOK
. 24.12.2025 | https://m.edsoo.ru/ff0d4f42
BOJIOpPOJ1a, U3YYEHHUE €ro CBOHCTBY
39 MonsipHblil 00bEM Ta30B. 3aKOH bubmmorexa [IOK
ABorajpo 30.12.2025 | https://m.edsoo.ru/ff0d542e
Beruucinenns o0béMa, KOIMUECTBA
33 BEII[ECTBA I'a3a MO €ro U3BECTHOMY bubmorexa HOK
i 13.01.2026 | https://m.edsoo.ru/ff0d55a0
KOJIMYECTBY BEIECTBA U 00BEMY
Brruucienuss 006MOB T'a30B I10
34 YPaBHEHHIO PEAKIIMHA Ha OCHOBE bu6mmoreka [JOK
3aKOHA 00BEMHBIX OTHOIIICHHI 14.01.2026 | https://m.edsoo.ru/ff0d5708
rasoB
35 du3nyeckne U XUMUYECKHAE bubmioreka [IOK
CBOMCTBA BOJBI 20.01.2026 | https://m.edsoo.ru/ff0d587a
36 CocraB ocHoBanuii. [lonsitue 06 bubmotexa [JOK
MHIMKaTOpax 21.01.2026 | https://m.edsoo.ru/ff0d59e2
37 Bona xak pactBopuTens. bubmmorexa [IOK
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HacebimieHHbIe 1 HEHACBIIIICHHBIC 27.01.2026 | https://m.edsoo.ru/ff0d5b40
pactBOpbl. MaccoBas 10Jis
BEI[ECTBA B pacTBOPE
[Ipaktuueckas padota Ne 5 o Teme
38 «IIpurorosiieHnue pacTBOPOB ¢ bubmmorexa [IOK
orpeenéHHON MacCOBOM J0Jiei 28.01.2026 | https://m.edsoo.ru/ff0d5eba
PacTBOPEHHOTO BELIECTBA»
39 KonTtponbsHas padora Ne2 o teme bubmmorexa [IOK
«Kucnopon. Bomopoxn. Bomay» 03.02.2026 | https://m.edsoo.ru/ff0d6342
40 Oxkcuppl: cocTaB, KJIaccupUKaius, bubmotexa [JOK
HOMEHKJIaTypa 04.02.2026 | https://m.edsoo.ru/ff0d664e
[Tonmyyenue u xumuueckue
41 CBOMCTBA KUCJIIOTHBIX, OCHOBHBIX U bubmorexa [JOK
’ 10.02.2026 | https://m.edsoo.ru/ff0d664e
aM(OTEPHBIX OKCHJIOB
42 OcHOBaHUS: COCTaB, bubmoteka IJOK
KnaccuuKalys, HOMEHKIaTypa 11.02.2026 | https://m.edsoo.ru/ff0d67ca
43 [Tonyyenue u xuMu4yecKue bubmmoreka LIOK
CBOHCTBa OCHOBaHUI 17.02.2026 | https://m.edsoo.ru/ff0d67ca
44 KucnoTsl: cocras, kinaccuduxanus, bu6mmoreka [JOK
HOMEHKJIaTypa 18.02.2026 | https://m.edsoo.ru/ff0dfee2
45 [Tony4yenue u xuMu4ueckue bubmuoreka LIOK
CBOMCTBA KHUCJIOT 24.02.2026 | https://m.edsoo.ru/ffOdfee2
Coau (cpegnue): HOMEHKIATYPA,
46 cnocoi(ir,llD n)lonyq)eHm, XHMHzSKHe butmmorexa [IOK
N 25.02.2026 | https://m.edsoo.ru/00ad9474
CBOICTBA
47 [Ipaktuueckas padota Ne 6. bubmmorexa [IOK
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Pemenue skcriepuMeHTaIbHbIX 03.03.2026 | https://m.edsoo.ru/00ad9b7c
3aaa4 nmo TeMe «OCHOBHBIE KJIACCHI
HEOPraHWYECKUX COCTUHEHUN»
I'enetnueckast CBSI3b MEX
48 KJIacCaMHu HeopraHqucxniy Bubmiorexa [OK
. 04.03.2026 | https://m.edsoo.ru/00ad9a50
COC/TMH CHUM
49 O06o001IeHe U CUCTEMAaTH3AIIMS bubmotexa [JOK
3HaHUHN 10.03.2026 | https://m.edsoo.ru/00ad9ch2
KonTtponbnas pabora Ne3 o reme
50 "OCHOBHBIE KJIACChI bubmorexa TIOK
. 11.03.2026 | https://m.edsoo.ru/00ad9ela
HEOPraHWYECKUX COCTUHCHUN
[TepBbIie MONBITKY KJIaCCH(PUKATUH
51 XUMHYECKUX 3JIeMEHTOB. [IoHsTHE O bubmorexa TIOK
17.03.2026 | https://m.edsoo.ru/00ad9ffa
rpynmnax CXOJIHBIX 2JIEMEHTOB
Ilepnoanueckuii 3aK0H U
59 [Tepuoguyeckas cucrema bu6moreka [JOK
XUMHYECKuX demMeHToB [[. U. 18.03.2026 | https://m.edsoo.ru/00ada52c
MenaeneeBa
53 [lepuonpl, rpymnmbl, HOATPYIIIIBI bubmorexa HOK
24.03.2026 | https://m.edsoo.ru/00ada52c
54 Crpoenue atomoB. CocraB bubmuorexa [IOK
aTOMHBIX sijiep. M3oTombl 25.03.2026 | https://m.edsoo.ru/00ada342
CtpoceHHeE JIEKTPOHHBIX 000J104YEeK
55 aToMOB 3JieMeHToB [lepronnueckon bubmorexa TIOK
07.04.2026 | https://m.edsoo.ru/00ada6bc
cuctemsl [. 1. Menaeneera
56 XapakTepucTuKa XMMHUYECKOT 0 bubmotexa [JOK
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AJIEMEHTA IO ero MOJI0KEHUIO B 08.04.2026 | https://m.edsoo.ru/00ada824
[Tepuognueckoii cucreme 1. 1.
MenneneeBa
3nauenue [lepnonnueckoro 3akoHa
57 JUISL pa3BUTHS HAYKU U IIPAKTUKHU. 1. bubmmorexa [IOK
N. MenneneeB — yué€Hblii, nenaror 14.04.2026 | https://m.edsoo.ru/00ada96e
U TPaKJIaHUH
PesepBHbIii ypok. O0001ICHHE U
58 CHUCTEMAaTH3aIMs 3HAHUH / bubmotexa [JOK
Bcepoccuiickas npoBepouHas 15.04.2026 | https://m.edsoo.ru/00adb33c
pabora
Kontponsnas padora Ned mo teme
59 «Ctpoenue atoma. XumMuyeckas bubmmorexa [IOK
cBs3b» / Beepoccuiickas 21.04.2026 | https://m.edsoo.ru/00adb486
MpoBEpoYHas paboTa
60 DJIEKTPOOTPUIATEIILHOCTh ATOMOB bubmotexa [JOK
XUMHYECKUX IJICMCHTOB 22.04.2026 | https://m.edsoo.ru/00adaab8
61 HMonnas xumMudeckas cBs3b brbmorexa [TOK
28.04.2026 | https://m.edsoo.ru/00adac34
62 KoBanenTtHas nosspHas bubmmoreka LIOK
XHUMHUYECKasi CBA3b 29.04.2026 | https://m.edsoo.ru/00adaab8
63 KoBanenTtnas HenosspHas bubmuorexa [IOK
XHUMHUYECKas CBS3b 05.05.2026 | https://m.edsoo.ru/00adaab8
bu6moreka [JOK
o4 Crenetib OKHCIeHHs 06.05.2026 | https://m.edsoo.ru/00adae28
65 OKHCIIUTETbHO-BOCCTAHOBHUTEIILHBIC bubmotexa [JOK
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peakuuu 12.05.2026 | https://m.edsoo.ru/00adb076

66 OKUCIUTENN U BOCCTAHOBUTEITN 1 bubmorexa [JOK

13.05.2026 | https://m.edsoo.ru/00adb076

67 PesepBHblii ypok. O0001IeHNE U 1 bubmmorexa LIOK
CHUCTEeMAaTH3aIus 3HAHUH 20.05.2026 | https://m.edsoo.ru/ff0d61c6
Pe3epBHbIii ypok. O00611eHNE U

68 CHUCTEMaTHU3aIus 3HaHUM 110 TEME 1 bu6moreka [JOK
«Ctpoenue atoma. XuUMHYeCKast 19.05.2026 | https://m.edsoo.ru/00ad9ch2
CBSI3bY

OBLIEE KOJIMYECTBO YACOB I10 68

ITPOTPAMME
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9 KJIACC

KosnuecTBo yacos JIEKTPOHHBIE
Ne Hdara nupposbIe
Tema ypoka KonrTpoasbubie | IlpakTuyeckue
n/n Bcero U3yYeHUst oOpa3oBare/ibHbIE
padoThI padoThI
pecypchbl
Ilepuonuyecknii 3aK0H.

1 Ilepuoanueckas cucrema 1 bubmioreka [IOK
XUMHUYECKUX d1eMeHToB /. U. 02.09.2025 | https://m.edsoo.ru/00adb59e
MenneneeBa
3aKOHOMEPHOCTH B U3MEHEHUU

2 CBOMCTB XUMUYECKHX 3JIEMEHTOB 1 bubmiorexa LIOK

i 03.09.2025 | https://m.edsoo.ru/00adb6b6
MEPBBIX TPEX MEPHUOIOB

3 Krnaccudukanuys 1 HOMEHKIaTypa 1 bubmoteka IJOK
HEOPraHWYECKHUX BEIICCTB 09.09.2025 | https://m.edsoo.ru/00adb7e2

4 Buabl xuMru4uecKoil CBSI3M M TUITbI 1 bubmotexa [JOK
KPUCTAJUTMYECKUX PEIIETOK 10.09.2025 | https://m.edsoo.ru/00adbac6
Kontponenas padora Nel mo teme
«IloBTOpEHUE U yriayoiaeHue

5 . 1 1
3HaHWI OCHOBHBIX pa3/elioB Kypca 16.09.2025
8 kmacca»

Knaccudukanus XaMUIeCKUX

6 €aKIUH 110 pa3InYHbBIM 1 bubmorexa LIOK
P P 17.09.2025 | https://m.edsoo.ru/00adbcb0
IpU3HAKAM

7 IToHsTHIE O CKOPOCTH XUMHUYECKOU 1 bubmuoreka LIOK
peakiuu. [ToHsATHE O TOMOT CHHBIX 23.09.2025 | https://m.edsoo.ru/00adbe9a
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N I'CTCPOrCHHBIX PCAKIHUAX

[ToHsiTHE 0 XUMUYECKOM
paBHOBecuu. PakToOpBI,
BJIMSIIOIIME HA CKOPOCTh

bu6mmoreka [JOK

8
XMMHMUYECKOH peakiuu u 24.09.2025 | https://m.edsoo.ru/00adc28c
[IOJIOKEHHIE XUMHUUYECKOTO
paBHOBeCHs
9 OKHUCIUTEIBHO- bubmotexa [JOK
BOCCTAaHOBUTEIHHBIC PEAKIIUH 30.09.2025 | https://m.edsoo.ru/00adcade
Teopus 31eKTPOIUTUIECKON
10 nccoruanuy. CHiibHbIE U clIa0ble bubmorexa TIOK
AHCCOHHALIH. 01.10.2025 | https://m.edsoo.ru/00adcd68
AJIEKTPOIUTHI
11 Honunie ypaBHEHHUS peaKui bubmorexa HOK
yp peakd 07.10.2025 | https://m.eds00.ru/00add448
XUMHUECKHE CBOMCTBA KUCIIOT U
12 OCHOBAHHH B CBETE bubmoteka IJOK
npecTaBICHU 00 08.10.2025 | https://m.edsoo.ru/00add5d8
AIIEKTPOTUTHUECKOHN TN CCOIIMAIIMH
XUMHYECKIE CBOMCTBA COJIEH B
13 CBETE IPEICTABIEHUN 00 bubmorexa HOK
pel ! 14.10.2025 |  https:/m.eds00.ru/00addgh?
AIIEKTPOIU THYECKOH TN CCOIHAIINH
14 IMousiTre o0 ruapoIn3e cojiei Bubmiorexa OK
AP 15.10.2025 | https://m.edsoo.ru/00add9d4
15 O06o01IeHue 1 cucTeMaTH3aIus bubmmoreka [IOK
3HAHWUI 21.10.2025 | https://m.edsoo.ru/00addd12
16 [TpaxkTueckas padota Ne 1. bubmmorexa LIOK
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«PenieHne s3KkcnepuMeHTATbHBIX 22.10.2025 | https://m.edsoo.ru/00addbfa
3a71au»
KontponpsHas pabora Ne2 mo teme
17 «ONeKTPOIUTHYECKas bubmotexa [JOK
IUCCOIHAnUs. XUMHUYECKUE 05.11.2025 | https://m.edsoo.ru/00addecO
peaKIuu B pacTBOpax»
OO061ast xapaKTepUCTHKA
18 ran](l?)lreHOBp XI/IMII)/I‘IGCKI/IC CBOMCTBa bubmrorexa ITOK
i 11.11.2025 | https://m.edsoo.ru/00addfe2
Ha IpUMepe XJiopa
Xmoposogopon. CoistHas
19 KI/ICJ'IpOTa I)[(I/IIjVH/]IlquKI/Ie CBOIiCcTBa bubmorexa HOK
’ ’ 12.11.2025 | https://m.edsoo.ru/00ade104
MOJIYYCHHE, IPUMEHEHHU C
[TpakTnueckas padorta Ne 2 mo
20 Teme «llosyuenue cossaHom bubmorexa TIOK
e o 18.11.2025 |  https://m.edsoo.ru/00ade348
KHUCJIOTBI, U3yYCHUE € CBOWCTBY
Brraucnenus no ypaBHeHHUSIM
21 XUMHYECKUX PEAKIUI, €CIIU OOUH bubmorera HOK
PeAIL, A 19.11.2025 |  https://m.edsoo.ru/00ade488
W3 PEarcHTOB JIaH B U30BITKE
99 OO6miast xapakTepucTHKa bubmuotexa [IOK
aneMmeHToB VIA-rpymnmbl 25.11.2025 | https://m.edsoo.ru/00ade64a
AJTOTpOITHBIE MOAU(PUKAIINH
93 cepbl. HaxoxieHue cepol U e€ bubmuorexa [IOK
COCIMHCHHI B MPUPO/IC. 26.11.2025 | https://m.edsoo.ru/00ade64a
XuMHUECKHE CBONCTBA CEPbI
24 CepoBo10po/1, CTpOEHUE, bubmoteka [JOK
bu3nYecKre U XUMHUECKH e 02.12.2025 | https://m.edsoo.ru/00ade802
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CBOMCTBa

Oxkcunel cepobl. CepHas KHCIIOTA,

bu6mmoreka [JOK

2 q)mvn CCIE H XHMIHeCIHe 03.12.2025 | https://m.edsoo.ru/00adea28
CBOICTBA, TPUMEHCHHUE
XUMHUUYECKHE PEAKITUH, JICKATITIE
B OCHOBE IMPOMBIIIJICHHOTO
26 croco0a MoJIy4eHHs CEPHOM bubmmorexa [IOK
KHUCIIOTBI. XUMHYECKOE 09.12.2025 | https://m.edsoo.ru/00adec8a
3arpsA3HEHNE OKPYKAIOIIEH CPEIbI
COCTMHCHHSIMU CEPbI
97 Brruncnenne MaccoBoM 10 bubmioreka [IOK
BBIXO/Ia TIPOJYKTa PEAKIIUU 10.12.2025 | https://m.edsoo.ru/00adec8a
OO61mas xapakTepucTuKa
5eMeHTOB VA-rpynnsl. A30T,
28 pacmpocTpaHeHue B IPUPOJIE, bubmorexa [JOK
16.12.2025 | https://m.edsoo.ru/00adeeab
(bU3NIECKIE U XUMHYCCKUE
CBOMCTBA
AMMHaK, ero (pU3HYECKue u
29 XI/IMI/I‘IeC’KI/Ie cql:oﬁcma brbmorexa [OK
’ 17.12.2025 | https://m.edsoo.ru/00adf004
MOJIYYCHHUE U TIPUMEHEHHU €
ITpakTueckas padorta Ne 3 o
30 teme «[lomyuenne ammuaka bu6amorexa [IOK
B ’ 23.12.2025 | https://m.edsoo.ru/00adf180
M3Y4YCHHE €r0 CBOHUCTBY»
31 AzoTtHas kucnora, e€ pu3ndecKue bubmmoreka [IOK
1 XUMHYECKHE CBOHCTBA 24.12.2025 | https://m.edsoo.ru/00adf306
32 Hcnonb3oBaHre HUTPATOB U brbmorexa [TOK

https://m.edsoo.ru/00adf518
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COJIE aMMOHMSI B KAYECTBE
MUHEPAJIbHBIX YA00pEHUM.
XuMHUecKoe 3arpsi3HeHue
OKpY’KaKOILEN CpeJIbl
COEIMHEHUSIMU a30Ta

30.12.2025

®ochop. Oxeun pochopa (V) u
docdopHas kuciora, GundecKue

bubmioreka [IOK

33
Y XUMHYECKHE CBOICTBA, 13.01.2026 | https://m.edsoo.ru/00adf68a
MONTyYCHHE
Hcnonb3oBanue hochaTos B
34 KayecTBE MUHEPAJIbHBIX bubmmnoreka [IOK
ynoOpenwuii. 3arps3HeHue 14.01.2026 | https://m.edsoo.ru/00adfc20
npUpoaHOU cpeabl pocharamu
Yraepon, pacrpocTpaHeHHE
35 n r; I; Ie[ gmjiecfcieHHHH ’ bubmmorexa [IOK
PHPOAE, . 20.01.2026 | https://m.edsoo.ru/00adfd9c
XHMHYECKHE CBOMCTBA
Okcusl yriepoaa, ux
(bU3NYECKIe U XUMHUYECKHE
36 CBOMCTBa. DKOJIOTHYECKHUE bubmorera TIOK
' 21.01.2026 | https://m.edsoo.ru/00adfebe
PO0JIEMBI, CBSI3aHHBIE C OKCHIOM
yraepona (I1V)
37 YroipHas KMCIIOTa ¥ €€ COJIH bubmorexa IIOK
27.01.2026 | https://m.edsoo.ru/00ae006¢c
[TpakTuueckas padota Ne 4 mo
38 teme "[losrydeHne yriekucioro bubmuoreka LIOK
ra3a. KauectBenHas peakuus Ha 28.01.2026 | https://m.edsoo.ru/00ae027e

KapOoHaT-uoH"
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[TepBoHavabHBIE TOHITHS 00

bu6moreka [JOK

39
OPTAHITICCKHX BEIIECTBaX faK o 03.02.2026 | https://m.edsoo.ru/00ae054e
COEIMHEHUSIX yriiepoja
40 Kpemnuii 1 ero coenuueHus butmmorexa [IOK
P A 04.02.2026 | https://m.edsoo.ru/00ae080a
[TpakTuueckas pabota Ne 5.
41 Pemenune s3xcnepuMeHTanbHBIX bubmmorexa [IOK
3amayd 1o reme «Baxuelimme 10.02.2026 | https://m.edsoo.ru/00ae0bf2
HEMETaJUIbl U UX COEIUHEHUS)
Kontponpnas pabora Ne3 o reme
42 «Baxkueiimue HeMeTaIbl U UX bubmorexa TIOK
11.02.2026 | https://m.edsoo.ru/00ae0el8
COEIUHEHUA)
OO61mas xapakTepucTuKa
XUMHYECKUX DJIEMEHTOB —
43 MeTajIoB. MeTannnmdeckas CBA3b bu6mmoreka [JOK
A METaJUINYECKast 17.02.2026 | https://m.edsoo.ru/00ael103e
KpUCTaJLIMYecKas perérka.
dusnyeckue cBONCTBA METANIOB
XHUMHAYECKHE CBOMCTBA METAJIJIOB.
44 DIIEKTPOXUMHUYECKUN P bubmmorexa HOK
p N pAA 18.02.2026 | https://m.edsoo.ru/00ael156
HaNnpsOKEHU MeTalJIoB
O61mue crocoObl MOoTy4eHUs
MeraJuioB. CrytaBel. Brrancnenus
45 0 YPaBHEHUAM XUMUYECKUX bubmorexa LIOK
yp N 24.02.2026 | https://m.edsoo.ru/00ael156
PEaKIuid, €CIM OJIUH U3 PearceHTOB
COZIEPXKHUT MPUMECH
46 IToHsiTHE O KOPPO3UM METAIIIOB bubmmorexa LIOK
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25.02.2026 | https://m.edsoo.ru/00ael1278
bu6mmoreka [JOK
47 [enoumbte MeTaIEl 03.03.2026 https://m.edsogru/OanMbZ
48 OKcHUAbl U TUAPOKCH/IBI HATPUS U bubmotexa [JOK
KaJIus 04.03.2026 | https://m.edsoo.ru/00ael4b2
49 [llenouHo3eMeNbHBIC METAIIIBI — bu6moreka [JOK
KaJIbIIUHA U Mardui 10.03.2026 | https://m.edsoo.ru/00ael5e8
50 Baxneiimmme coequHeHUS KaabIUs bubmmorexa [IOK
11.03.2026 | https://m.edsoo.ru/00ael5e8
51 O0001IeHNE U cCUCTEMAaTH3aLUs
3HAHUH 17.03.2026
59 JKEcTKOCTh BOJIBI M CITOCOOBI €€ bu6mmoreka [JOK
yCTpaHEHUs 18.03.2026 | https://m.edsoo.ru/00ae1886
[TpakTnueckas padota Ne 6 mo
53 TeMme "KECTKOCTh BOIBLI M METO/BI bubmorexa TIOK
. " 24.03.2026 | https://m.edsoo.ru/00aelae8
eé ycTpaHeHus
. bubmioreka [IOK
>4 Amomunnii 25.03.2026 https://m.edsogru/Oan1064
55 AmpoTepHbIe cBOICTBA OKCHIA U bu6mmorexa IIOK
TUAPOKCHIA 07.04.2026 | https://m.edsoo.ru/00aelc64
bu6mmnoreka [JOK
56 Keieso 08.04.2026 https://m.edsogru/OanldSG
57 OKcuabl, THIAPOKCHUIIBI U COJTH bubmotexa [JOK
xenesa (I1) u xxenesa (1) 14.04.2026 | https://m.edsoo.ru/00ae35e6
58 O06o001eHNe U CHCTeMaTH3AITHS
3HAHUH 15.04.2026
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https://m.edsoo.ru/00ae35e6

[TpakTuueckas pabota Ne 7.
Perienne sxcnepuMeHTaIbHBIX

bu6moreka [JOK

59 3aga4 1o teme «Baxkuelime 21.04.2026 | https://m.edsoo.ru/00ae3de8
METAJIIBl M UX COCIMHECHHS
Brraucnenus no ypaBHEeHHSIM
XUMHYCCKUX PEaKIUi, €CIIU ONH
60 U3 PEareHToB JaH B U30BITKE UITH bubmioreka [IOK
COJEPKUT MpUMecH. Brruncnenus 22.04.2026 | https://m.edsoo.ru/00ael750
MaCCOBOH JIOJIM BBIXO/a MTPOIAYKTA
peaKIum
61 O0001IeHNE U CUCTEMAaTH3aLHs
3HaHUI 28.04.2026
KontponbHas pa6ota Ned mo teme
62 «Baxuei e MeTauibl 1 UX 99.04.2026
COCIMHECHHUSD)
63 BemecTBa u maTepuainsl B bubmotexa [JOK
MTOBCEIHEBHOM YKU3HHU YEIIOBEKA 05.05.2026 | https://m.edsoo.ru/00ae3f50
64 XUMHUYECKOE 3arpsi3HEHUE bubmmorexa LIOK
OKpY’KaroIei cpessl 06.05.2026 | https://m.edsoo.ru/00ae4270
65 Ponb xumnu B penieHuun bubmmoreka LIOK
HKOJIOTHYECKUX MPpolIieM 12.05.2026 | https://m.edsoo.ru/00ae4270
66 PesepBHbliii ypok. O0001ICHHE 1 bubmuorexa [IOK
cUcTEMAaTU3aLMs 3HAHUN 13.05.2026 | https://m.edsoo.ru/00ae0d0a
67 PesepBHbIiii ypok. O0001meHNe 1 bubmmoreka [IOK
cUcTEMAaTU3aLMs 3HAHUN 19.05.2026 | https://m.edsoo.ru/00adh33c
68 PesepBHbiii ypok. O6o0meHue u bubmotexa [JOK



https://m.edsoo.ru/00ae3de8
https://m.edsoo.ru/00ae1750
https://m.edsoo.ru/00ae3f50
https://m.edsoo.ru/00ae4270
https://m.edsoo.ru/00ae4270
https://m.edsoo.ru/00ae0d0a
https://m.edsoo.ru/00adb33c

cucTeMaTu3anusa 3HaHUuu

20.05.2026

https://m.edsoo.ru/00ad9ch2

OBUIEE KOJIMYECTBO YACOB I10
ITPOTPAMME

68



https://m.edsoo.ru/00ad9cb2




IHPOBEPAEMBIE TPEBOBAHUS K PE3YJIBTATAM OCBOEHUA

OCHOBHOMU

OBPA3OBATEJILHON MTPOI'PAMMBI

8 KIIACC

Kon
NpPOBEPsSIEMOT0
pe3yabTara

IIpoBepsieMble npegMeTHbIE Pe3yabTAThl 0CBOEHHS OCHOBHOI
00pa3oBaTe/IbHOI MPOrpaMMbl 0CHOBHOT'0 00111er0
oOpazoBaHus

1

ITo Teme: ((HepBOHa‘laJ'II)HBIe XUMHYCCKUC ITIOHATHUA»

11

pacKpbIBaTh CMBICT OCHOBHBIX XHMHUYECKUX TIOHATHI: aTOM,
MOJIEKYJIa, XUMHUYECKUNU 3JIEMEHT, MPOCTOE BEIIECTBO, CJIOXKHOE
BEIIIECTBO, CMECh (OJAHOPOJHAS W HEOJHOPOJIHAS), BAJEHTHOCTb,
OTHOCUTEJIbHAS aTOMHAs W MOJICKYJISIpHAs Macca, KOJIUYECTBO
BEII[ECTBA, MOJIb, MOJISIpHAST Macca, MaccoBasi TOJIsI XUMHUYECKOT O
AJIEMEHTA B COCTMHCHHUH, MOJISIPHBIA 00BHEM, XUMHYECKasT PEaKIus,
KIaccu(puKanus peakIHi: Peakluu COCAMHCHUs, PEaKIHuH
pa3NoXKEeHMs], PEeaKIuu 3aMeIIeHUs, peakluu OOMeHa, IK30- U
SHIOTEPMUYCCKIE PEAKIIUH, TENIOBOH dDPEKT peakiuu, pacTBop,

MaccoBas J0Jis BemlecTBa (IPOIEHTHAsI KOHIIEHTpaIus) B pacTBOPE

1.2

HWITIOCTPUPOBATHL B3AUMOCBA3b OCHOBHBIX XUMHWYCCKUX MMOHSATHU U
NPUMCHATL OTU TOHATUA TIIPpU ONWMCAHUKU BEHICCTB U HUX

MpEBpALLCHHI

1.3

HCIIOJIb30BATb XUMHUYCCKYIO CUMBOJIMKY JJIsI COCTABJICHUA Q)OpMy.]'I

BEIECTB U YPAaBHEHUN XUMHYECKUX PEaKIIH

1.4

pacKpbeIBaTb CMBICII 3daKOHOB COXpaHCHHA MaACChbl BCIICCTB,
IIOCTOSAHCTBA COCTaBa, ATOMHO-MOJICKYJIAPHOI'O Y4YCHMA, 3aKOHa

ABorazipo

1.5

OonpeaAciiaATb BaJICHTHOCTbL AaTOMOB JJICMCHTOB B 61/IHapHI>IX

COCOAMHCHUAX

1.6

KJ'IaCCI/I(i)I/IHI/IPOBaTI) XUMHUUYCCKUE pCaKIUuu (HO qUuClly U COCTaBy




YYaCTBYIOLIMX B PEAKIIMU BEIECTB, 10 TEMJIOBOMY 3P PeKTy)

1.7

BBIYUCIATH OTHOCHUTENBHYI) MOJIEKYJISPHYIO U MOJSIPHYKO MacChl

BEIIECTB

1.8

BBIUHCIIATh MAaCCOBYIO JIOJIIO XMMHUYECKOT0 3JIeMeHTa 1o (Gopmyre

COCITUHCHUS,

1.9

BBIYUCII T MACCOBYIO JTOJIFO BCIICCTBA B paCTBOPC

1.10

MPUMCHSTH CCTCCTBCHHOHAYYHBIC MECTOABI IIO3HaHUuA —
H3.6J'IIOI[CHI/I€, HU3MCPCHUC, MOACIMPOBAHHUC, OKCIICPUMCHT

(peanbHBIA ¥ MBICJICHHBIH )

IIo Teme: «BaxHedue NPEACTABUTEIM  HEOPraHHUYECKUX

BCOICCTB»

2.1

pacKpbIBaATb CMBICI OCHOBHBLIX XHUMHUUYCCKUX MMOHSTHI: OKCH A,

KucjioTra, OCHOBaHHC, COJIb

2.2

ONPENENATh MPUHAIIEKHOCTb BEUIECTB K ONPEACIEHHOMY KJIaccy

COCIMHEHUI 110 hopMyJIamMm

2.3

KJIaCCI/I(i)I/IHI/IPOBaTI) HCOPraHM4YCCKUC BCUICCTBA

2.4

XapaKkTepu30BaTh (OMHCHIBATH) OOIIME XWMHUYECKHE CBOMCTBA
BEIIECTB  PA3JUYHBIX  KJIACCOB, TMOATBEPKAas  ONMUCAHUE
MpUMEpPaMH  MOJIEKYJSIPHBIX ~ YPaBHEHHUH  COOTBETCTBYIOIIMX

XUMHUYCCKUX peaKHHﬁ

2.5

MMPOrHo3npoBaTh CBOICTBa BC€OICCTB B 3aBUCHMOCTH OT HX
Ka4CCTBCHHOI'O COCTaBd, BO3MOXHOCTU IHPOTCKAHUA XUMHUUCCKUX

MIPEBPAIICHU B Pa3IMYHBIX YCIOBHIX

2.6

CJIeAOBaThL IpaBWJIaM I11OJIb30BAHUA XUMHYECKOU HOCYI[OP'I u
nabopaTopHbIM 000PYAOBAaHUEM, a TaK)Ke MPaBHIIaM OOpalleHUs ¢
BEIIECTBAMU B COOTBETCTBHHM C WHCTPYKUMSIMH IO BBINOJIHEHUIO
J1a00paTOPHBIX XUMHUUYECKHUX OIBITOB TI0 IMOJy4YECHHUIO U COOMPAHUIO
ra3o000pa3HbIX BELIECTB (BOAOPOJA U KUCIOPOAA), IPUT OTOBICHUIO
pacTBOPOB C ONPEAEIEHHON MAacCOBOM JOJEH PACTBOPEHHOTO
BCIICCTBA, IMJIAHUPOBATH U IMPOBOJUTE XUMUUYCCKUC SKCIICPHUMCHTEI
[0 PacloO3HABAaHUIO PACTBOPOB MIETOYeH M KUCIOT C IMOMOIIBIO

WHINKATOPOB (JTakMyc, (heHoNPTaNenH, METHIIOPAHK U APYTHE)

2.7

MMpOBOJAUTH paC‘IéTBI IO YPaBHCHHIO XUMHUYECKOU peaKkuuu




ITo teme: «llepmonmnueckuii 3akoH u Ilepmoguueckas cucrema
xumuueckux siemeHToB J[. . MenneneeBa. CTpoeHue aTOMOB.
Xumunueckas CBSI3b. OKHCIUTENIBbHO-BOCCTaH OBUTEIBHBIE

peaKIum»

3.1

PacKpbIBaTh CMBICT OCHOBHBIX XMMHUYECKUX MOHSATUHN: SAPO aTOMa,
AJIEKTPOHHBIN CJIOM aToMa, aToMHas OpOuTaj b, paguyc aToMma,
XHUMHUYECKasi CBSA3b, MOJSIPHAS M HEMOJsIpHAsl KOBAJICHTHAs CBS3b,
ANEKTPOOTPULIATENILHOCTh, MOHHAsI CBSI3b, MOH, KAaTHOH, AHHOH,

CTCIICHb OKUCIICHUA

3.2

KJ1acCcu (1)I/IL[I/IpOB aThb XUMHUYCCKUEC DJICMCHTBI

3.3

OIMCHIBATh u XapaKTepH30BaTh TaOJIMYHYIO bopmy
[Tepuoanyeckoil cUCTEMBl XHUMHUYECKHX D3JEMEHTOB: pa3nnyaTh
MOHATUSL «TJIaBHasg moArpynmna (Arpynma)» U «mobo4yHas

noarpynmna (brpynna)», «manbie» u «00JIbIINE» TEPUOIbI

3.4

packpeiBaTh cMmbici Ilepuoanyeckoro 3akona /.M. Menjaeneena:
JEMOHCTPUPOBATh TOHUMAHUE MEPUOAUYECKOM 3aBUCUMOCTH
CBOMCTB XMMHMYECKHX DJJIEMEHTOB OT HX IIOJOXKEHUS B

Ilepnonnueckoii cucreme

3.5

COOTHOCHTh O00O3HA4YCHMS, KOTOpPbIC MMEIOTCI B  TaOJHUIle
«Ilepuonnueckas cucreMa XUMHYeCKHX dneMmeHToB ..
MeHieneeBa» ¢ YUCIOBBIMU XapaKTEPUCTUKAMU CTPOCHHUS aTOMOB
XUMHYECKUX D3JIEMEHTOB (COCTaB W 3apsi sapa, 00IIee YuCio

QJICKTPOHOB U pacCHpeACIICHUEC UX I10 3JICKTPOHHBIM CHOﬂM)

3.6

onpeAciIdaATb CTCIICHb  OKUCIICHUSA JJIEMCHTOB B 6I/IHapHBIX

COCOAMHCHUAX

3.7

OTIpPEACNSITh BUJlI XUMHYECKOW CBs3M (KOBAJIGHTHAs W HOHHAs) B

HCOPraHN4Y€CKUX COCAUHCHUAX

9 KVIACC

Kon
NMPoBePsSIEMOro
pe3yiabTara

IIpoBepsieMble MpeAMeTHbIE Pe3yabTATHI 0CBOEHHS OCHOBHOI
00pa3oBaTeIbHOI MPOrpaMMbI OCHOBHOT0 001IIET0
oOpa3zoBaHus




Ilo Teme: ((BGIIICCTBO U XUMHUYCCKasd pCaKuusi»

11

pacKpbIBaTh CMBICI OCHOBHBIX XHMHYECKUX IOHSTUH: pacTBOp,
AIIEKTPOIUTHI, HEAIEKTPOIUTHI, STEKTPOIUTUYECKAS TUCCOLUAIIHS,
peakIi HOHHOT O 0OMEHa, KaTaau3aTop, XUMHUUECKOe paBHOBECHE,
obpaTruMble u HeoOpaTUMBbIe peakuuu,
OKHCIIUTEJIbHOBOCCTAHOBUTENILHBIE peaKIuu, OKHCIIUTEb,
BOCCTaHOBUTEIb, OKHUCIIEHUE U BOCCTAHOBJIEHUE, AJJIOTPONHUS,
aM(OTEepHOCTh, XHMMHYECKasi CBsI3b (KOBAaJCHTHAasl, HWOHHAs,
MeTaJIJIMYecKas), KpUCTaJUINUecKas pel€rka, CIJIaBbl, CKOPOCTh

XUMHYECKOU pCaKuu

1.2

HWIITIIOCTPUPOBATHL B3AUMOCBA3b OCHOBHBIX XUMHWYCCKHUX MTOHATHH U
NPUMCHATL OTU TOHATUA TIIPpHU ONHWMCAHUKU BCEHICCTB U HUX

MpeBpaleHu

1.3

COCTaBJISITh YPaBHEHUS 3JIEKTPOJIUTHUECKON AUCCOLUAIMN KUCIIOT,
LIEeJIOYEeH M COJIeH, NIOJIHBIE U COKPALIEHHBIC YPABHEHHS PEAKLUN

HOHHOTO 00OMeHa

1.4

PaCKpbIBATh CYHIHOCTDb OKUCIIMTEIBbHO-BOCCTAHOBUTECIBbHBIX
peaxiuii MOCPEACTBOM COCTaBJICHHS 3JIEKTPOHHOrO OajlaHca 3TUX

peakuui

1.5

IIPOBOJUTH PACUETHI 10 YPABHEHUIO XMMUYECKOM peakuu

IlIo Temam: «HemeTamnsl U UX coeAUHEHUSA» U «MeTamnbl U UX

COCOHUHCHMU

2.1

XapaKkTepu3oBaTh  (OMHCHIBaTH) oOOHME W  crenuuyYecKue
XAMUYECKHE CBOWCTBA MPOCTBIX M  CIOXKHBIX  BEIIECTB,
MOJTBEPXKIasi ONUCAHHUE TPUMEPAMH MOJICKYJSIPHBIX M HOHHBIX

YPaBHEHHMH COOTBETCTBYIOIINX XUMUYECKUX PEAKLUN

2.2

COCTaBJIATh YpaBHEHMUS peakuuit, MO TBEPAKIAFOIITUX
CYylIECTBOBAHWE TE€HETUYECKONM CBSI3M MEXKJAY BEIIECTBAMHU

Pa3JIMYHBIX KJIACCOB

2.3

MPOTHO3UPOBATh CBOMCTBA BEIIECTB B 3aBUCUMOCTH OT HX
CTPOEHHUSI, BO3MOKHOCTH IMPOTEKAHUS XMMUYECKUX IPEBpPALICHUI

B Pa3JIMYHBIX YCIIOBUAX

2.4

CJICAOBATL IIpaBWJIaM I1OJIb30BAHUA XUMHYECKOU HOCYILOI>'I n




nabopaTOPHBIM 00OPYIOBAHHEM, a TAKXKE MpaBHIaM OOpaIeHHs C
B€IICCTBaAaMU B COOTBCTCTBUU C MHCTPYKIHUAMU I10 BBIITOJTHCHHIO
J1a00paTOPHBIX XUMHUYECKHUX OIBITOB 1O ITOJy4YCHHUIO U COOMPAHUIO

ra3o00pa3HbIX BEIIECTB (AMMHAKa U YTIEKUCIIOro ra3a)

2.5

MPOBOJIUTh PEAaKIUHU, MOATBEP)KIAIONINEe KadyeCTBEHHBIH COCTaB
pa3IUYHBIX BEIIECTB: PACHO3HABaTh OMBITHBIM MYTEM XJIOPHI-,
Opomupa, wuonupa, kapOoHar, dQocdar, cuaMkar, cyiabdar,
TUIPOKCUIMOHBI, KATHOHBI aMMOHMSI, HOHBI U3y4€EHHBIX METAJJIOB,

IIPUCYTCTBYIOIIHE B BOJHBIX PACTBOPAX HEOPraHUYECKUX BEIECTB

ITo Teme: «XuMHs U OKpYyKAKOLIAs Cperar

3.1

pPacKpbIBaATb CMBICII OCHOBHBLIX XHUMHYCCKUX MMOHSTHI: HI[K

BCIHICCTBA,; KOPPO3UA MCTAJIJIOB

3.2

HpI/IMerlTB OCHOBHBIC Ol'IepaI_II/II/I MBICHHTGHBHOﬁ OCATCIIBHOCTU —
aHaJW3 W CHUHTE3, CpaBHEHHWE, OO0OOIIeHHE, CHUCTEMAaTHU3AIHIO,
BBIABJICHUC IMPHYWMHHO-CJIICACTBCHHBIX CBsI3Ed — IJIA HU3YUYCHUA
CBOICTB BCIIECTB U XUMHNYCCKUX peaKLlPIfI; CCTCCTBCHHOHAYYHBIC
METOAbI ITO3HAHUA — Ha6JIIO,ZleHI/IC, HU3MCPCHUEC, MOACIUPOBAHUC,

HKCIEPUMEHT (peabHbII 1 MBICIEHHBIH )




IMPOBEPAEMBIE DJIEMEHTBI COAEP KAHUA

8 KVIACC

Kon

IIpoBepsieMblii 3J1IEMEHT COAEPKAHUS

1

HCpBOHa‘-IaJILHBIC XUMHUYCCKHUEC ITOHATUA

1.1

HpeleeT XuUMHH. Pob XUMUM B KU3HU 4eIOBEeKa. XUMUS B CUCTEME HayK.
Tena u BemecTBa. PU3NUYEeCKUE CBOMCTBA BCIICCTB. ArperaTHoe COCTOSHHUC

BCIICCTB

1.2

ITonsiTue o Merodax IO3HAHHUS B XUMUH. UMCThle BEIIECTBA U CMECH.

CriocoObl pa3eseHus CMece

1.3

ATtomMBI U MOJICKYIJIBI. Xumudeckne 31eMEHThI. CHMBOJBI XUMHYECKHX
SJICMCHTOB. HpOCTBIC 1 CIO0XHBIC BCIICCTBA. ATOMHO'MOJ’ICK}’J’IﬂpHOC

yUYEHHUE

1.4

Xumnueckast Qopmyna. BalleHTHOCTh aTOMOB XHMHUYECKHUX 3JIEMEHTOB.
3aKOH IOCTOSIHCTBA COCTaBa BemecTB. OTHOCHUTENbHas aTOMHas Macca.
OtHOcuTenbHAs MOJEKyJsipHas Macca. MaccoBag 101 XHMHYECKOTO

9JICMCHTA B COCAMHCHUN

1.5

KomuuectBo BemiecTsa. MoJib. MOHﬂpHaH macca. BzauMmocBs3b KOJIMYECCTBA,
MacCChbl U 4YHMCJIa CTPYKTYPHBIX CIAWHUI] BCIICCTBA. Pacuétnl mo Q)opMynaM

XUMHUYECKHUX COCTUHEHUHN

1.6

Ouznveckre 1 XUMHUYECKHe SBICHU. XUMUYECKasi peakius 1 e€ Mpu3HaKH.
3aKOH  COXpaHEHUs  Macchl  Bel[eCTB. XHUMHUYECKHE  YpaBHEHHS.
Knaccudukanus XuMHYECKUX peakiuuil  (COCOUHEHHsS, Pa3JIOKEHUs,

3aMeIIeHus, OOMEHa)

1.7

XUMHAUYECKHM BKCIEPUMEHT: 3HAKOMCTBO C XHMHUUYECKOW MOCYAOH, C
npaBWjIaMH paboOThl B JlabopaTopur H NpuéMaMu OOpalleHus C
1abopaTopHbIM  000PYJOBaHUEM, H3YYCHHE U ONHCaHHE (UIUIECKUX
CBOMCTB 00pa3lloB HEOPraHWYECKUX BEIIECTB, HAOIIOACHHE (PU3NUECKUX
(TutaBiIeHHE BOCKa, TasHUE JIbJa, PACTUpaHUE caxapa B CTYNKE, KUTIEHUE U
KOHJCHCAIUs BOJbI) U XUMUYECKUX (TOPEHHUE CBEYH, MPOKAJIMBAHUE METHOM

IIPOBOJIOKH, B3aUMOJIEHCTBUE Mella C KUCJIOTOW) SIBJICHUH, HAOIIOACHHUE U




OMKMCAaHWE TPHU3HAKOB MPOTEKAHUS XMMHUUYECKHX peakmuil (pa3ioxeHue
caxapa, B3aUMOJIEiCTBUE CEPHOM KUCIOTHI C XJIOPUIOM Oapus, pazjioxkeHue
rugpokcuga Menu(Il) mpu  HarpeBaHMHM, B3aMMOJCHCTBHE JKele3a C
pactBopoM comm Mmenu(Il), mzydenume crmocoOOB pasneneHusi cmeceil (c
MOMOIIBIO  MarHuTa, (QUIBTPOBAHHME, BBIAPUBAHHUE, JAUCTHILISAIUS,
xpomaTorpadusi), TpoBeIeHNE OYMUCTKH MOBAPEHHOW CONM, HAOIIOJACHUE U
ONKCaHUE pE3yJbTATOB IPOBEIEHHUS OMbITAa, HIUTIOCTPUPYIOLIETO 3aKOH

COXPaHEHUs Macchl, CO3/laHNe Mojelel MOJIeKy (I1apOCTEePIKH EBBIX )

Baxxnelimme npeacTaBuTeIM HEOPraHMIECKUX BEIIECTB

2.1

Bo3nyx — cmech razos. CoctaB Bo3znyxa. Kucimopoa — 31eMeHT u mpocToe
BemectBo. Haxoxxenue kucinopona B mpupoje, pusnueckue 1 XuMu4eckue
cBoiicTBa (peakuuu ropenust). Oxcuasl. [Ipumenenue kucnopoga. CriocoOs
MOJYyYeHHs] KUCIopoJa B Ja00OpaTOpuu M MPOMBIIIIEHHOCTH. KpyroBopor

Kucnopoaa B npupozae. O30H — autoTpornHast MoAuGUKALUS KU CI0poaa

2.2

TennoBolt 3ppexkT XUMHUYECKOH peakiuu, TEPMOXUMHUYECKUE ypaBHEHUS,
9K30- ¥ DHIOTEPMUYECKUE PEAKIMH. TOIIMBO: yroNb U METaH. 3arpA3HEHUE

BO3/yXa, YCHIIEHUE MapHUKOBOTro d(pdekTa, pa3pylieHre 030HOBOTO CIOS

2.3

Bonopoa — anemeHT u npoctoe BemecTBo. Haxoxkaenue Bonopona B mpupozue,
¢usnyeckre M XUMHYECKHE CBOWCTBa, NMPUMEHEHHE, CIIOCOObI MOTydeHHMs.

Kucnorsl u conu

24

MomnsipHblif 06bEM Ta30B. PacuéTsl Mo XUMUYECKHM YPaBHEHHSIM

2.5

®usnyeckue CcBOWCTBAa BOAbl. Boma kak pacrBoputenb. PacTBOpBI.
HaceileHHbple ¥ HEHACBIIEHHBIE PAcTBOpPBL. PacTBOpUMOCTH BEIECTB B
Bozie. MaccoBast 10JIs BEIIECTBA B pacTBOPE. XUMHUYECKUE CBOMCTBA BOABI.
OcHoBaHus. Poss pacTBOpOB B NpUpoOJE U B XKU3HU 4YenoBeka. Kpyrosopor
BOIbl B MpUPOAE. 3arpsA3HEHUE NpPUPONHBIX BoA. OXpaHa M OYHUCTKA

IMIPUPOJHBIX BOJ

2.6

Knaccudukanus Heopranmdeckux coequHeHuid. Okcuapl. Knmaccuduxanuys
OKCHJIOB: coJjieoOpasytome (OCHOBHBIE, KHUCIOTHBIe, aM(oTepHble) u
HecoseoOpasytone. HomeHnknatypa okcuaoB. Guzndeckue U XUMHUYECKUE

cBoMcTBa OKCHI0B. [lomydueHne oKkcuIoB

2.7

OcuoBanusa. Knaccudukaius OCHOBaHHA: IMIENOYM W HEPACTBOPUMEIE

ocHoBaHus. Homenknatypa ocHoBaHuil. @Du3ndyeckne M XUMHUYECKUE




cBoiicTBa ocHOBaHUU. [lonydyeHne ocHOBaHUM

2.8

Kucnotel. Knaccudukanus kucinor. Homenkinarypa kucior. @usnyeckue u
XUMUUECKHE CBOMCTBA KuUcaoT. Psan aktuBHocTH MerajuioB H.H. bekxeroBa.

[Tomyuenue kucaot

2.9

Comu. HomeHnknatypa cosneil. ®u3nueckue 1 XMMUYECKUE CBOWCTBA COJIEH.

[Tony4yenue conen

2.10

I'eneTnueckas cBSI3b MCXKAY KJIaCCaMHM HCOPTaHUYCCKUX COC)II/IHCHI/Iﬁ

2.11

XUMHYECKUH OSKCIIEPUMEHT: KauyeCTBEHHOE OINpEAEIEeHUE COAEpKaHus
KHCJIOPOZAa B BO3JyXe, MOJIy4YeHHUe, COOMpaHue, paclio3HaBaHUe U H3yYeHHE
CBOWCTB KHCJIOpPOJa, HAOMIOJeHNEe B3aUMO/ICHCTBUS BEILIECTB C KHCIOPOIOM
U YCIOBUS BO3HUKHOBEHHS U TMpeKpalleHuss TropeHus (moxapa),
O3HAKOMJIEHHE ¢ 00pa3laMy OKCHJIOB U ONHMCAHHUE UX CBOMICTB, MOJIy4YEHUE,
cobupaHue, pacrno3HaBaHUE W H3YyUYCHHE CBOWCTB BOaopona (TOpEHHE),
B3auMozeiicTBre Bogopoaa ¢ okcugom meau(Il) (Bo3smMokHO ucnonb3oBaHue
BUJICOMATEPUAIIOB), HAOMOJeHE 00pa3llOB BEUIECTB KOJUYECTBOM | MOJIb,
UCCIIeZIOBaHHE OCOOEHHOCTEH pACTBOPEHHS BEIIECTB C  Pa3IUYHON
pPacTBOPUMOCTBIO, TIPUT'OTOBIIEHUE PACTBOPOB C ONPENEIEHHON MAaCCOBOU
JI0JIE pacTBOPEHHOTO BEIECTBA, B3aMMOJEHCTBHE BOJBI C METalaMU
(HaTpueM © KanplueMm) (BO3MOXXHO HCIIOJB30BAHUE BHUICOMATEPUAIIOB),
OIpeNieJIeHHe PAacTBOPOB KHUCJIOT M HIENOYeil ¢ MOMOIIBIO HHAWKATOPOB,
UCCIIeIOBaHUE O0Pa3l0B HEOPraHMYECKUX BEIIECTB Pa3JIMYHBIX KIJIACCOB,
HAOMI0ZICHHEe W3MEHEHHUS OKPACKu HWHAMKATOPOB B PACTBOpPAX KHUCIOT H
menoyel, usyuenue Bzaumozeiictsus okcuna Mmeau(ll) ¢ pactsopom ceproit
KHCIOTBL, KHCJIOT C MeTaJUlaMH, peaKkIHil HeWTpaau3aluu, MOoJydeHHe
HEpaCTBOPUMBIX OCHOBAaHMiIl, BBITECHEHHME OJHOTO MeTajjla JAPYyTruM H3
pacTBoOpa CoJH, pelIeHue IKCIEPUMEHTANIBHBIX 3a/1a4 10 TeMe «BaxHeimme

KJIaCCbl HEOPraHN4YCCKUX COCHHHGHHﬁ))

Ilepuoanueckuii 3axkoH U [lepuonnueckast cucreMa XMUMHUYECKUX 3J1EMEHTOB
JI.N. MenneneeBa. CTpoeHrne aTOMOB. XUMU4YecKas CBsi3b. OKUCIUTEIbHO-

BOCCTAHOBUTCIBHBIC PCAKITUN

3.1

[lepBpie TOMBITKM KiacCH(PUKAIMK XUMHUYECKUX 3JeMeHTOB. lloHsTue o
rpynmnax CXOJIHBIX 3JIEMEHTOB (IIeTOYHbIE U IIEJI0YHO03EMENIbHbIE METaIbI,
rajoreHbl, UHEPTHBIE T'a3bl). DJIEMEHThI, KOTOPhIE 00pa3yroT aM(oTepHbIe

OKCHU/JIbI U TUAPOKCHBI




3.2

[lepnonnuecknii 3akoH. [lepuoanueckas cucreMa XMMHUYECKUX DJIEMEHTOB
JHAU. MenneneeBa. KoporkonmepuogHas u JIMHHONEPUOAHAST (POPMBI
Ilepuoanueckoii cucrteMbl XuMmuueckux osiemeHtoB JI.M. Menjaeneea.
[Tepuoner u rpynnsl. U3NYECKUN CMBICT MOPAIKOBOIO HOMEPA, HOMEPOB

Nnepunoja v rpyImimsbl 3JICMCHTA

3.3

Crpoenne aromoB. CoctaB aToMHBIX saep. M3oromsl. DIeKTpOHBI.
CtpoeHne »3JEKTPOHHBIX O0OJIOYEK AaTOMOB MeEpBBIX 20 XUMHUYECKUX
anemeHToB Ilepuonnueckoi cucremsl [[.1. MenneneeBa. XapakrepucTuka
XMMHUYECKOTO 3JIEMEHTA II0 €ro moJIoKeHHio B Ilepuonnueckoin cucreme

J.1. Menneneepa

3.4

BaKOHOMepHOCTI/I HU3MCHCHUA paauyCa aTOMOB XHMUYCCKHUX 3SJICMCHTOB,
MCTAJUIMISCKNX M HEMETAJINYECKHUX CBOMCTB IIO IrpynmnaM u IepuoaaM.
3HaueHHue HepI/IOI[I/I‘ICCKOFO 3aKOHa n HepHOﬂquCKOﬁ CUCTEMBbI
XUMHUUYCCKUX 3JIECMCHTOB AJISA PA3BUTHA HAYKU U ITPAKTHUKH. I[I/I MeHZ[eJ'IeeB

— YYEHBIN U TPaXKJIaHUH

3.5

Xumuueckast cBsizb. KoBajeHTHass (MOJsIpHAss W HEMOJSIpHAs) CBS3b.

3H€KTpOOTpI/IHaTeJIBHOCTB XUMHYECKUX 3JIEMEHTOB. MloHHAas CBSA3b

3.6

CreneHp OKHUCJICHUA. OKXHCIIHTEIFHOBOCCTAHOBUTEIILHEIC pCaKkIuu.

HpOIICCCLI OKHCJICHUS U BOCCTaHOBIICHUS. OKUCIUTEIIH M BOCCTAHOBUTEIIN

3.7

XUMHWYECKHH DKCIIEPUMEHT: H3y4eHHEe OOpa3loB BEIIECTB METAUIOB U
HEMETAJUIOB, B3aUMOJAEHCTBUE THIPOKCUA IIMHKA C pacCTBOPAMH KHUCIJIOT U
IIEJI0YEH, IPOBEAEHUE  OMNBITOB,  WIUIIOCTPUPYIOIIMX  HPUMEPHI
OKHCIIUTEIBHO-BOCCTAH OBUTEIIbHBIX peakuui (ropenue, peakuun

pa3noXKeHHs], COSTUHEHUS)

9 KIIACC

Kon

IIpoBepsieMblii 3J1IEMEHT COAEPKAHUS

BemectBo 1 xumuueckas peakuus. [loBropenue

1.1

Ilepnonnueckuii 3akoH. Ilepuonnueckas cucrema XMMHUYECKHUX JIEMEHTOB
JA.U. MenneneeBa. CtpoeHune aroMoB. 3aKOHOMEPHOCTH B HW3MEHEHHU
CBOMCTB XMMHYECKUX JIEMEHTOB MEPBBIX TPEX NEPUOAOB, KalUs, KaJIbLUsI U

ux COCI[PIHCHPIFI B COOTBECTCTBHMHM C  IIOJIOXKCHHUEM  DJICMCHTOB B




[lepuoanueckoii cucreMe U CTPOGHUEM UX aTOMOB

1.2

Crpoenue BemlecTBa: BHJAbl XMMHYECKOM CBS3UM. THIBI KpUCTAJUIMUECKUX
peuI€TOK, 3aBUCUMOCTh CBOWMCTB BEIIECTBA OT THUIA KPUCTAJLUINYECKOU
peméTkn W BHAA XUMHYECKoW cBs3M. Kiaccudukamus u HOMEHKIATypa
HEOPraHWYECKUX BEIIECTB (MEXKIyHApOIHAs M TPUBHAIbHAS). XUMUYCCKHE
CBOMCTBa BEILIECTB, OTHOCSIIMUXCS K PA3JIMYHBIM KJlacCaM HEOPraHUYECKHX

COCHHHGHHﬁ, TCHCTUYCCKAs CBA3b HCOPraHNICCKUX BCILICCTB

1.3

Knaccudukanus XUMHUYECKUX peakIuid MO Pa3IMYHBIM IMpHU3HAKaM (110
YUCIy W COCTaBy YYacCTBYIOIIMX B pEAKIUU BEIIECTB, MO TEMNJIOBOMY
3 eKTy, 10 U3MEHEHHUIO CTENeHEeNH OKMCICHHS] XUMUYECKHX 3JIEMEHTOB, 110
00paTUMOCTH, IO YYacTHUIO KaTajau3aTopa). OK30- M DHIOTEPMHUUYECKHUE
peakuuu, TepMOXUMUYECKue ypaBHeHHs. [[oHATHE O CKOPOCTH XMMHYECKOM

p€aKkunun

1.4

[Tonsitue 00 0OpaTUMBIX U HEOOPATUMBIX XUMHUYECKUX peakiusax. [lonsTue
O TOMOrEHHBIX M TeTepOreHHbIX peakuusax. [loHsATHE 0 XMMHYECKOM
paBHOBecuu. (DakTOpbI, BAUSIONIME HA CKOPOCTh XMMHUYECKOM peakuuud M

IMOJIOKCHUEC XMMHWYCCKOI'0 PaBHOBCCHUA

1.5

OKHCIUTENbHO-BOCCTAHOBUTEbHBIE  PEAaKIMM,  JJEKTPOHHBIA  OanaHc
OKHCJIMTEJIBHO-BOCCTAHOBUTENbHOM peakuuu. CocTaBieHUe ypaBHEHUH
OKHUCJIMTEJIbHO-BOCCTAHOBUTEIBHBIX PEAKIMI € MCIOJb30BAHUEM METOAA

3JIEKTPOHHOTO OanaHca

1.6

Teopus BIIEKTPOIUTHY ECKOU JIACCOITUAIINH. DIIEKTPOJIUTHI u
HEANEKTpoauThl. KaTuoHbl, aHMOHBI. MexaHu3M AMCCOIMAIIMU BEUIECTB C
pa3IUYHBIMUA BUJIAMU XUMHUUECKOU cBsi3u. Ctenenpb auccounanuu. CUIbHbBIE
U crnabbie AMEKTPOJIUTHL. Peakiuu moHHOro oOMeHa. Y CJIOBHs MPOTEKAHUS
peakuuii MOHHOTO OOMEHA, TMOJIHBIE W COKpaIIEHHbIC MOHHBIC YpPaBHEHUS
peakuuii. CBOMCTBa KUCIOT, OCHOBAHHMM M COJICH B CBETE MPEICTABJICHHUI 00
AJIEKTPOIMTUYECKON Jauccoruanui. KadecTBEHHbIE peakiMd Ha HWOHBI.

ITonsiTue o runposik3e coJient

1.7

XUMHUYECKUIA SKCIEPUMEHT: 03HAKOMJIEHHE C MOJCIISIMH KPUCTAJUTHYECKUX
pEmETOK HEOPraHWYECKHX BEIIEeCTB — METAJUIOB U HEMETaIoB (Tpaduta u
ajmMasa), CIOKHBIX BEIIEeCTB (XJIOpUJa HATPHsl); UCCIIeT0BaHUE 3aBUCUMOCTH
CKOPOCTH XHMHUYECKOW PEaKIMH OT BO3JCHCTBUS Pa3IHYHBIX (aKTOPOB;

HCCIICAOBAHHUEC  JJICKTPOIIPOBOAHOCTH  paCTBOPOB  BCIICCTB, IIPOICCCa




JUCCOLMAIMM  KHUCJIOT, Iejoyed U cojied (BO3MOXKHO HCIIOIb30BAHHE
BUJICOMATEPUAJIOB); IPOBEJIEHUE OMNBITOB, HWJUIIOCTPUPYIOIIUX HPU3HAKU
IPOTEKaHUsI peaklHii HOHHOro oOMeHa (0Opa3oBaHUE OCAallKa, BBIJCIICHUE
raza, oOpa3oBaHHME BOABI); OINbBITOB, WIUIIOCTPUPYIOMIUX MPUMEPHI
OKHUCJIMTEIbHO-BOCCTaH OBUTEIBHBIX peakuuii (ropenue, peakuuun
pa3ioXKeHHs,, COeIMHEHHUS); pacClO3HABaHHE HEOPraHMYECKUX BEIIECTB C
MIOMOIIIBbI0 KaYECTBEHHBIX PEaKIIUii Ha HOHBI; PEIICHNE SKCIIEPUMEHTAIBbHBIX

3a1a4

Hemeramier u ux COCANHCHUA

2.1

OO6miast xapakTepucTuka TaJoreHoB. (OCOOEHHOCTH CTPOEHUs aTOMOB,
XapakTepHble cTeneHu okucieHus. CTpoeHne W (PHU3NYECKHE CBOMCTBA
MPOCTBIX BEUIECTB — TAJIOr€HOB. XUMUYECKHE CBOWCTBA HA NpUMeEpE Xjopa
(B3auMozeiicTBHE ¢ METaJIaMH, HEMETaJlIaMU, IieJio4aMu). XJI0pOBOJOPOI.
ConsiHast KuUCJIOTa, XHMMHUYECKHE CBOICTBA, IOJy4Y€HUE, IPUMEHEHHUE.
JeiicTBue Xxjiopa M XJIOPOBOJOPOAA Ha OpPraHU3M uenoBeka. BaxkHeillme

XJIOPUABLI 1 UX HAXOKACHUEC B IIPUPOIC

2.2

Ob6mas xapakrepuctuka 3neMeHToB VIA-rpymnmbel. OcOOEHHOCTH CTPOCHUS
aTOMOB, XapaKTepHble CcTermeHu oOkucieHus. CrTpoeHue u (QuU3NYECKue
CBOMCTBAa MPOCTHIX BELIECTB — KHCJIOPOJAa M Cepbl. AJUIOTPOIIHbIE
Momu(HUKAIIMA  KUCIOpOAa ¢ cepbl. XHUMHUYECKHE CBOKMCTBA CEpHI.
CepoBopopon, crpoeHue, pusnueckue U XuMu4eckue coicTBa. OKCHABI
ceppl KaK TPEICTABUTEIM KHCJIOTHBIX OKcuaoB. CepHas KHCIIOTA,
(u3nueckue U XMMHUYECKHE CBOMCTBA (00IIME KakK MpEaCTaBUTEN Kiacca
KUCTOT U crneuuduueckne). XUMHUYECKUE PEAKIUHU, JIeKAIIUEe B OCHOBE
MPOMBIIIEHHOTO CIOco0a TOJIYYeHHs] CEepHOW KUCIOThL. IlpuMenenwue.
Comu cepHO KHCIOTBHI, KadyeCTBEHHas peakius Ha cylnbdaT-uoH.
Haxoxnenue cepsl 1 €€ COSAMHEHUN B MPUPOAE. XUMHUECKOE 3arpsi3H eHue
OKpY’KaloIIel cpebl COSAMHEHUSIMHU Cepbl (KUCIOTHBIE TOXKIH, 3arpsi3HEHUE

BO3TyXa U BOAOEMOB), CIIOCOOBI €T0 MPEIOTBPAIICHUS

2.3

OO0mias xapakTepucThka 3JeMeHTOB VA-rpynnbl. OCOOEHHOCTH CTPOCHUS
aTOMOB, XapaKTEpHbIE CTENEHH OKHUCIEHHS. A30T, pacHpoCTpaHEHUE B
npupoae, (Qu3Mveckue W XUMHYeckue cBoiictBa. KpyroBopor aszora B
npupoae. AMMHUaK, ero (pu3nyeckue U XMMHUYECKHUEe CBOWCTBA, MOTyYeHHE U

IMPUMCHCHUC. Comm aAMMOHHSA, HUX (bI/IBI/ILIeCKI/Ie U XUMHUYCCKHUEC CBOﬁCTBa,




npuMeHeHne. KauecTBeHHas: peakiyst Ha MOHbI aMMOHUS. A30THAs KUCIIOTA,
e€ momydeHue, (QU3NYECKHME W XHMHYECKHE CBOWCTBa (00ImmMe Kak
OpeACTaBUTENs Kiacca KuciaoT u crenuduyeckue). Mcnmonb3oBaHue
HUTPATOB M COJIeH aMMOHHS B KaueCTBE MHUHEPAJIbHBIX YyI0OpEHHI.
XUMHUYECKOE 3arps3HEHUE OKpYKaloleld cpeabl COECAMHEHUSIMU a30Ta

(KUCIOTHBIE TOXK/IU, 3aTpPA3HEHHE BO31yXa, [I0UYBBI U BOJIOEMOB)

24

®ocdop, ammorponHsle Momaudurauuu  ¢docdopa, ¢uzmUeckue u
xumudeckue cpoictBa. Oxcun  ¢docdopa(V) u  docdopras kuciora,
¢u3nueckne W XUMHYECKHE CBOKMCTBa, moiydyeHue. lcmonp3oBanue

(dochaToB B kKauecTBe MHHEPAITBHBIX YI00pEHUI

2.5

O6bmas xapakrepuctuka 31eMeHToB [VA-rpynnbsl. OcoO0EHHOCTH CTPOEHUS
aTOMOB, XapaKTEpHbIE CTENEHU OKUCICHUS. YTIJIEpOoJ, aJUIOTPOIHBIE
Moau(UKallUK, PaclpoCTpaHeHUE B MPUPOAE, (PUIUUECKUE U XUMUYECKUE
cBoiictBa. Ancopbums. Kpyrosopor yriepoga B mpupome. Oxcuabl
yriaepona, ux (U3NYecKue M XMMHUYECKHE CBOMCTBA, JCWCTBHUE Ha YKUBBIE
OpraHu3Mbl, IIOJIyUeHHE U TpPUMEHEHHE. OKOJOrMuecKue mpodJieMsl,
cBsi3aHHBIE ¢ OokcuaoMm yriepona(IV); rumoresa ri006anbHOrO MOTEIICHUS
KIIUMaTa; MapHUKOBBIM J(GdekT. YrompHas KUCIOTa W €€ COMHM, HuX
¢usznyeckue W XMMHUYECKHE CBOMCTBa, TMOJy4eHHE W TMPUMEHEHHE.
KauecTBenHnas peaxiust Ha kapOoHaT-MOHBI. Mcronb3oBanne kapOOHATOB B

6BITy, MCOUIHUHEC, TPOMBIIIJIICHHOCTU U CCJIbCKOM XO3SMCIBE

2.6

[lepBoHauanpHble TMOHATHS 00 OpraHMYEeCKHX BelIecTBaX Kak o
COEAMHEHMSIX yriepoaa (MeTaH, 3TaH, 3THJIEH, alleTUJIEH, 3TaHOJI, TNIMLEPUH,
yKcycHas kuciora). Mx cocraB m xumuueckoe crpoeHue. llonstue o
OMOJIOrMYECKU BayKHBIX BELECTBAX: JKUpaX, Oenkax, yrieBoiax — u ux pojau
B OKM3HM UelOBeKa. MarepuajbHOE €QUHCTBO OPraHUYECKUX U

HCOPraHU4CCKUX COCIUHECHUMN

2.7

Kpemuuii, ero ¢usnueckue M XUMHUYECKHE CBOMCTBA, IOJIyuY€HUE U
npumenenne. CoenmuHeHns: KpeMHus B mpupojae. O0mme npeacraBieHus 00
okcune kpemuusa(IV) wu  kpemHueBod  kucimore. CUIMKATBl, WX
UCIIOJIb30BAaHUE B OBITY, MEIUIMHE, NPOMBIIIICHHOCTH. BakHneiimme
CTpPOMTENIbHBIE  MaTepHallbl:  KepaMHKa, CTEKJIO, I[eMEeHT, O€eToH,
xene300eroH. IIpoGiieMbl 0©e30MacHOrO UCMOIB30BAHUS CTPOUTENBHBIX

MaTepuaJioB B HOBCG)IHCBHOﬁ KU3HU




2.8

XUMHYECKUN HKCIIEPUMEHT: U3yuyeHHEe 00pa3lioB HEOPraHUYECKUX BEIECTB,
CBOMCTB COJITHOM KHCIIOTBI; IPOBEIACHHE KadeCTBEHHBIX pEaKIUd Ha
XJIOPU-MOHBl ¥ HAONIOJEHHE NPU3HAKOB MX IPOTEKAHUS; OIIBITHI,
oTpaxaromue (uzndeckue M XUMHUECKHE CBOWMCTBA TallOTEHOB M HX
COEAMHEHMH (BO3MOXKHO HCII0JIb30BAHUE BUIEOMATEPHAIIOB); O3HAKOMJICHUE
¢ oOpasnamu XJIOpuI0B (TaJOTreHUIOB); 03HAKOMJIEHHE C 00pasiiaMu Cephl U
e€ coeauHEHMSIMH (BO3MOXHO  HCIIOJb30BaHHE BHJIEOMATEPUATIOB);
HaOmOeHne  mpolecca  OOyrJIMBaHMA — caxapa  I[OX  JIEHCTBUEM
KOHIEHTPUPOBAHHONW CEPHOM KHUCJIOTHI; M3Y4YEHHE XHMHYECKUX CBOMCTB
pa30aBiI€HHON CEpHOW KHCIIOTHI, NMPOBEAECHUE KAUYECTBEHHOM peaklUM Ha
cyab(paT-uOH U HaOoJleHUE NpU3HaKa €€ IPOTEKaHUs; O3HAKOMIIEHHE C
¢u3nueckuMu cBOMCTBaMU a30Ta, Gochopa U UX COEAMHEHHH (BO3MOXKHO
UCIIOJIb30BaHUE BHJEOMATEPHANIOB), OOpa3liaMu a30THBIX M (ochHOpHBIX
ya00peHuil; noiaydeHue, coOMpaHue, paclo3HaBaHHE U M3YUEHHE CBOHCTB
aMMUaKa; MpoBe/IeHNE KaueCTBEHHbIX peaklUii Ha MOH aMMoOHuUs U (ocdat-
MOH W H3Y4YCHHME [PU3HAKOB UX IMPOTEKaHUs, B3aUMOJIEHCTBUE
KOHIIEHTPUPOBAHHOM  a30THOW  KUCJIOTBI C  MeOpl0  (BO3MOXKHO
UCIOJIb30BAaHUE BUJEOMATEPHUAIIOB); MU3yUEHUE MOJENEH KpHUCTAIIIMYECKUX
pemérok anmasza, rpadura, QymnepeHa; O3HAKOMJIEHHE C MPOIECCOM
afacopOIMy  pacTBOPEHHBIX  BELIECTB  aKTUBUPOBAHHBIM  YIVIEM W
YCTPOWCTBOM MpOTHUBOras3a; IMOJy4YeHHe, cOOMpaHHe, paclno3HaBaHUE U
U3Yy4YEHHE CBOMCTB YIJIEKHCIIOrO Ia3a; MPOBEAECHUE KaueCTBEHHBIX pEaKIUi
Ha KapOOHAT- M CUJIMKAT-MOHBl U M3y4€HHME IPU3HAKOB MX MPOTEKAHHUS;
O3HAKOMJIEHUE C MPOAYKIHEW CHIMKATHOM NPOMBIIUIEHHOCTH; pEIIEeHue
IKCIEPUMEHTAIbHBIX 3aJady 10 TeMme «BaxHelline HeMeTaulbl U HMX

COCIHUHCHU A

MeTtannasl ¥ UX COCIUHECHUS

3.1

OO011ast XapaKTepUCTUKAa XUMUYECKUX JIEMEHTOB — METAJIOB HA OCHOBaHUH
ux nonoxeHust B Ilepuoguueckoil cucreme XuMuueckux snemeHToB J[.U.
MenneneeBa u ctpoeHusi atoMoB. CTpoeHHE MeTaioB. MeTammmueckas
CBSI3b M METAJUIMYECKas KPUCTAUIMYECKas PEmI€TKa. DIEKTPOXUMUYECKUI

PAA HANPSDKEHUM METaJI0B

3.2

dusznyeckue M XUMHUYECKHE CBoicTBa MerajuioB. OO0mme cnocoObl

HoJay4yeHus: MeTasuloB. [IoHATHE 0 KOPPO3UM METANIOB, OCHOBHBIE CIIOCOOBI




3alUThl X OT Koppo3uu. CruiaBsl (CTaslb, YYT'yH, JOPAIIOMUHUN, OpOH3a) U

UX IPUMEHEHUE B ObITY U IPOMBIIIJIEHH OCTH

3.3

[Ilenounkie MeTanmbl: ojoxeHue B Ilepuognyueckoi cucreMe XUMUYECKUX
sanementoB J[.MI. MeHneneeBa; cTpoeHME HMX aTOMOB; HaXOXIEHUE B
npupoae. dusnveckne W XMMHUYECKHE CBOWCTBA (HA TpUMEpE HATpUS U
kanmust). OKCUABl U THAPOKCUIBI HATpusl U Kanus. [[puMeHeHne mienoaHbIx

MCTAJIJIOB U UX COGI[I/IHCHI/Iﬁ

3.4

Illenouno3emMenbHbIE METadAbl MarHuid ©  KajJdblUM: TOJOXKEHHE B
[Tepunonnueckot cucreme xumudyeckux 31eMeHToB J[.M. MeHpaeneesa;
CTPOCHHE UX aTOMOB; HaXOXKJAEHUE B mpupoje. PU3NUECKUE U XUMUYECKHUE
CBOWCTBA MarHusl W Kaibllusa. BakHelmme coequHEHHS KaibIus (OKCHII,

TUAPOKCU, coir). ZKECTKOCTh BOJIBI M CIIOCOOBI €€ yCTpaHEeHUS

3.5

AntomuHuit: nonoxenue B Ilepuonnyeckoid cucteMe XUMUYECKUX 3JIEMEHTOB
J.1. MenneneeBa; cTpoeHue aToMa; HaXxOXKJIeHUE B npupoae. Pusndeckue u
XUMHUYECKHE CBOWCTBA amoOMHUHHA. AMQOTEpHBIE CBOHCTBA OKCHIA U

TUAPOKCHU A aJTIOMHUHUA

3.6

Keneso: nonoxenune B llepuonnueckoid cCUCTEME XUMHYECKUX 3JIEMEHTOB
JI.1. MenneneeBa; cTpoeHHE aTOMa; HAX0XKJIEHUE B Tpupoje. Puznueckue u
XMMHYECKUEe cBOIcTBa xene3a. OKcupl, ruipokcuanl U conu xeneza(ll) u

xeneza(Ill), ux coctas, CBOMCTBA U TIOJTydECHHE

3.7

XUMUYECKUI DKCHEPUMEHT: O3HAKOMJIEHHE C 00pa3llaMH METaljIoB U
CIJIaBOB, WX (PU3MYECKUMH CBOMCTBaMH; U3yYCHHE PE3yJIbTaTOB KOPPO3UU
METaJIJIOB (BO3MOXHO HCIHOJB30BaHUE BHIEOMATEPUAIOB), OCOOEHHOCTEMH
B3aMMOACUCTBUS OKCHAA KaJblusi U HAaTpus C BOJOM (BO3MOXKHO
UCIIOJIb30BaHUE BUEOMATEPUAJIOB); UCCIIEJOBAHUE CBOMCTB JKECTKOM BOJIBI;
mpoliecca TOpEHUs JKeje3a B KHUCIopoje (BO3MOXKHO HCIOJIb30BaHUE
BUJIEOMATEPUAIIOB); IPU3HAKOB MPOTEKAHUS KAayeCTBEHHBIX pEaKIUil Ha
WOHBI (MarHus, Kajbpllus, amtoMuHus, uHKa, xene3za(ll) u sxemneza(lll),
menu(Il); HaGmroneHMe W oOmMHMCaHWUE MPOIECCOB OKpPAUIMBAaHUSA IJIAMEHU
MOHAMU  HAaTpus, Kaiusg M  Kajdblusg (BO3MOXKHO  HCIOJIb30BaHUE
BUJICOMATEPUAJIOB); HcCcleoBaHue aM(OTEpHBIX CBOMCTB T'HAPOKCHIA
QTIOMHMHMS ¥ THAPOKCUAA IIMHKA; PElICHHE 3KCIEePUMEHTANbHBIX 33Jau 110

TeMe «BakHelIne MeTaJuIbl U UX COEIUHEHUS)

XUMHSA U OKpYXKarollas cpena
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Hosbie maTepuansl 1 TexHoJ0rMu. BelecTBa u MaTepuaibl B TOBCEAHEBHOM
JKU3HU YeJIOBeKa. XUMHUS U 310pOBbe. be3onacHoe ncnosib30BaHue BEUIECTB
Y XUMHYECKUX peakiuii B ObITy. [lepBas moMoiib Ipu XUMUYECKHX OXKOTax

H OTPAaBJICHHAX

4.2

OCHOBBI ~ DKOJIOTMYECKOM  TIpaMOTHOCTH. XHUMHYECKOE  3arpsi3HEHUE
okpyxkatomend cpeasl [IJIK. Pomb XuMHM B pemIEHUH SKOJIOTMYECKHX
npo6aem. [IpupoaHble UCTOUHUKHU YTIEBOAOPOJIOB (YroJib, TPUPOIHBIN a3,

He(Th), MPOAYKTHI UX MEPEePabOTKU, UX POJIb B OBITY U IPOMBIIIJICHHOCTH

4.3

XUMHUYECKUI HKCIEPUMEHT: H3ydeHHue oOpa3loB MaTepuasoB (CTEKIO,

CIIJIaBbl METAJIJIOB, ITOJIMMEPHBIC MaTepI/IaJ'IBI)




IPOBEPSIEMBIE HA OI'D 11O XUMHWU TPEEOBAHUS K
PE3VJBTATAM OCBOEHHUSI OCHOBHOM OBPA3OBATEJIBHON
IMPOI'PAMMBI OCHOBHOI'O OBILIET'O OBPA3OBAHMUSI

Kon
NMpoBepsIeMOro
TpeOOBaHMS

IIpoBepsiembie TpeOGOBaHUs K MPeIMETHBIM pe3yabTaTamM
0230BOr0 YPOBHSI OCBOEHUSI OCHOBHOI1 00pa3oBaTeIbHOM
NPOrpaMMbl OCHOBHOTO 001ero o6pasoBanusi Ha ocHoBe ®I'OC

1

IIpencrasiienue:

11

0 IO3HABAaeMOCTHU SIBJICHUM MpPUPOJIbl, TOHUMAaHUE OOBEKTHUBHOU
3HAYUMOCTH  OCHOB  XMMHUYECKOW Haykd Kak  00JacTu
COBPEMEHHOI'0 €CTECTBO3HAHMsI, KOMIIOHEHTa O0IIe KyJIbTypbl U
IIPAKTUYECKOM AEATENBHOCTU YETI0BEKA B YCIOBUAX COBPEMEHHOIO
00111eCTBa; TOHMMAHUE MECTAa XUMHUU CPEN IPYTUX €CTECTBEHHBIX

HayK

1.2

O HAYYHBIX MCTOAAX IMO3HAHUA, B TOM 4YHCJIC SKCIICPUMCHTAJIbHBIX
H TCOPCTHUUYCCKUX MCTOHdAaX HCCIICAOBAHUA BCIONCCTB M H3Y4YCHUA
XUMHUYCCKHUX peaKI_II/II\/JI; YMCHHC HCIOJIB30BaTh MOACIU  JIA

O0OBSICHECHHUS CTPOCHU aTOMOB U MOJICKYJI

1.3

0 cdepax mnpodecCHOHANBHON JEATEIILHOCTH, CBS3aHHBIX C
XAMHEH W COBPEMEHHBIMH TEXHOJIOTHUSIMU, OCHOBAaHHBIMH Ha
JOCTY)KCHHUSIX XMMHYECKON HAayKH, YTO MO3BOJHT OOYYaIOIIHMCS
paccMaTpuBaTh ~ XMMHIO  Kak  chepy  cBoed  Oymymiei
po)eCCHOHAIBHON JASITSILHOCTH M CIeJaTh OCO3HAHHBIN BHIOOD
XHUMHH Kak Tpo(UILHOrO MpeaMeTa IMpHU INepexoje Ha YpPOBCHb

cpemHero oo1ero oopazoBaHus

Bnagenue cucremMo XMMHUYECKMX 3HAHUN U YMCHUC NIPUMCHATDH

CUCTCEMY XUMHYCCKUX 3HaHPII>i, KOTOpas BKIOYaCT:

2.1

B&)KHCﬁIHI/IG XUMHUYCCKHUEC IIOHATHA. XI/IMI/I‘ICCKI/Iﬁ DJIEMCHT, aTOM,
MOJIEKYJIa, BEIIECTBO, IMPOCTOE U CJOXKHOE BEIIECTBO, OJHOPOIHAS
H HCOJHOPOAHAA CMEChb, OTHOCUTCIIBHBIC ATOMHAA U MOJICKYJIAApHAsd
MAacChl, KOJIMYECTBO BEIIECTBA, MOJIb, MOJIIpHAsT Macca, MOJISIPHBIN
00BEM, OKCHJ, KHCIIOTa, OCHOBaHUE, COJIb (CPEmHss), XUMHUUECKas

p€akuuA, pPCakKuunu COCIWMHCHUA, PCAKIHU PA3JIOKCHHA, PCAKIINH




3aMelIeHNUs, peakuy oOMeHa, TerIoBoi 3¢ (deKT peakuuu, 3K30- U
OHAOTCPMUYCCKUC PCAKIUU, pACTBOP, MaCCOBas J0JId XUMUYICCKOI'O
QJICMCHTAa B COCAMHCHHH, MaACCOBasd A0 MW  IHIPOLCHTHAsA
KOHIIEHTpalLlisl BEUIECTBA B PACTBOPE, AP0 aToMa, JIEKTPOHHBII
Clioii atoma, aTOMHasi OpOWTai b, pajUyC aToMa, BaJCHTHOCTH,
CTENEHb OKUCIJIEHUS, XMMHUYECKas CBS3b, SJIEKTPOOTPULIATEILHOCTD,
MnojesipHass MW HCIOJKIpHAsA KOBAJICHTHAA CBA3b, HWOHHASA CB3b,
MCTAJUIMYCCKAsA CBA3b, KPUCTAJUINYCCKas peméTKa (aTOMHaSI,
MOHHAs, METAJUIMYecKasi, MOJIEKYyJsipHas), MOH, KaTHOH, AaHHOH,
SJICKTPOJIUT W HEIJICKTPOJIUT, SBJICKTPOJIUTHUUYCCKAA IAucCConranus,
peakuunu HOHHOI'O 06MCHa, OKHCIIUTCIbHO-BOCCTAaHOBUTCIIBHBIC
peakluu, OKUCIUTEIb U  BOCCTAHOBUTENb, OKHCICHHE U
BOCCTQHOBJIEHHE,  DJIEKTPOJIM3,  XHMHUYECKOE  DPaBHOBECHE,
oOpaTuMble M HEOOpaTUMbIE pEaKIHH, CKOPOCTb XUMHUYECKOH

peakiuu, karaauzarop, [1/IK, koppo3us meTaimos, CriiaBbl

2.2

OCHOBOIIOJIAraloIIMe 3aKOHbl XUMHUHU: 3aKOH COXPAaHEHUs] MaccChl,
nepuognueckuii 3akoH J[.M. MeHnneneeBa, 3aKOH IOCTOSHCTBa

CoCTaBa, 3aKOH ABoranpo

2.3

TEOPUM  XUMHUM:  ATOMHO-MOJIEKYJISIpHAs  TEOpUs,  TeOopus

BHCKTPOJIPITI/I‘IGCKOI;'I Jucconuanumn

BHaHeHI/Ie OCHOBaMHU XUMHUYECKON I'PaMOTHOCTH, BKH}OanOIHefli

3.1

YMEHME TPAaBUIBHO MCIOJIb30BaTh H3YUYEHHbIE BEIIECTBA H
MaTepuanbl (B TOM YHUCII€ MUHEpaJbHbIE yI0OpEHMs, METalbl U
CIUIaBbl, MPOAYKTHl MepepadOTKH MPHUPOIHBIX HMCTOYHHUKOB
yraeBogoponoB (yris, NOpupogHoro rasa, HedTH) B OBITY,
CEJIbCKOM XO35HCTBE, Ha MPOU3BOACTBE M MOHUMAHUE 3HAUCHMS
KUPOB, OEJKOB, YIJIEBOJOB I OpraHU3Ma 4YeJOBeKa; YMEHHE
IPOrHO3UPOBATH BIIMSHUE BEIIECTB U XUMUYECKUX MPOIECCOB Ha

OpraHu3M YeJIOBEKa U OKPY)KAIOILYI0 IPUPOIHYIO CPELY

3.2

YMCHHUEC MHTCTPUPOBATE XUMUUYCCKUE 3HAHHA CO 3HAHUAMU APYIrUux

y4eOHBIX TPEAMETOB

3.3

HaJIMYME ONbITa paboTBl €  pa3jaMYHBIMH  HCTOYHMKAMHU
UHPOpPMAIMM TO XUMHHM (Hay4yHass ¥ HAyYHO-TIOMYJISIpHAS

JIUTEpaTypa, CJIO0BAPH, CIIPABOUYHUKH, HHTEPHET-PECYPCHI)




YMCHUE 00BEKTUBHO O CHUBATh I/IH(i)OpMaIII/II-O O BCHICCTBAX, UX

3.4 NPEBPAIICHUSIX M TPAKTUYECKOM TPUMEHEHWH U  yMEHHE
UCTOJIB30BaTh €€ JUIs pelIeHus] y4eOHO-TT03HaBaTEbHbIX 33124
Bnanenue ocHoBaMH MOHSATHITHOrO ammapara U CHMBOJIMYECKOIO

4 A3bIKa XUMHUHM JUIS  COCTaBJeHUS (OpMYyT HEOpraHMYECKUX
BEILIECTB, ypPaBHEHUHW  XUMHUYECKUX  pPEaKIHil; OCHOBAMH
xumuueckoil HomeHknatypsl (IUPAC u TpuBuanbHOI)
YMmeHue  OOBSICHATH  CBSI3b  MOJOXKEHHUS ~ dJeMEeHTa B
[lepronnyeckoil cucreMe C YHCIOBBIMH XapaKTEPHUCTUKAMU

. CTPOEHUSI aTOMOB XMMHUYECKUX 3JIEMEHTOB (COCTaB U 3apsij siapa,
o0I11ee YUCIO 3JIEKTPOHOB), PACHPEIEICHUEM JIIEKTPOHOB I10
HHEPreTUYECKUM YPOBHSIM aTOMOB MEPBBIX TPEX MEPUOJOB, KaJIUs
U KaJbLIUs
[IpencraBnenue ©O MEPUOAUYECKON  3aBUCHUMOCTH  CBOWCTB
XUMHUYECKUX 3JIEMEHTOB (pamuyc aToma,

6 ANEKTPOOTPULIATENBHOCTh), IMPOCTBIX U CIOXHBIX BEIIECTB OT
NOJIOKEHUsT »eMeHToB B Ilepuommueckoit cucreme (B MalbIxX
nepuojax M TIABHBIX MOATPyNNax) M 3JIEKTPOHHOTO CTPOCHHS
aToma

7 YMeHnue kiaccu PuImpoBaTh:

7.1 XUMUYECKHUE AJIEMEHTBI

7.2 HEOpPraHWYeCKUEe BEIEeCTBA

7.3 XUMUYECKUE PEAKIIUU

8 YMeHue onpenensiTh:

a1 BaJICHTHOCTb M CTENEHb OKHCJICHUS XHMHUYECKUX DIIEMEHTOB,

' 3apsi MoHa

8.9 BHUJI XUMUYECKOM CBS3M W THUI KPUCTAIIIMYECKON CTPYKTYpPHI B

' COCIMHEHHSIX

8.3 XapakTep cpeabl B BOJHBIX pacTBOpax BeIIECTB (KHUCIOT,

' OCHOBaHUI)

8.4 OKHUCJIMTENb U BOCCTAHOBUTEIh

9 YMeHue xapakTepu30BaTh PU3NUECKUE U XMMHUYECKHUE CBOICTBA:




MPOCTHIX BEIIECTB (KHUCIOPOJ, O30H, BOAOPOH, Tpadur, ammas,

9.1 KpeMHUuH, a3or, ¢ocdop, cepa, XJOp, HATPHUM, KaJui, MarHuu,
KaJIbIIMH, QJIFOMUHUH, JKEJ1€30)
CIIOKHBIX BEIIECTB, B TOM YHCIIC MX BOJHBIX PacTBOpoOB (BOIA,
aMMHaK, XJOPOBOJOPOMA, CEPOBOIOPOI, OKCHIBI M THUIAPOKCHIIBI
9.9 metanoB [-I1A rpynn, amomunus, meau (I1), nunka, sxenesa (I u
' III), okeuast yraepona (I u 1V), kpemuus (IV), azora u dochopa
(I u V), cepwt (IV u VI), cepuucras, cepHas, a30TuCTasi, a30THas,
docdopHas, yroiapHasi, KpeMHUEBAsI KUCIIOTA U UX COJIH)
NPOTHO3UPOBATh W  XapaKTEpU30BaTh CBOWCTBA BEIIECTB B
93 3aBUCHMOCTH OT MX COCTaBa U CTPOCHHUS, TPUMEHCHUE BEIIECTB B
' 3aBUCHMOCTH OT WX CBOKMCTB, BO3MOXHOCTh IPOTCKAHUS
XMMUYECKUX MPEBPAIEHUI B Pa3JIMYHBIX yCIOBHIX
10 YMeHHE COCTaBJIATh MOJICKYJISIDHbIC ¥ WOHHBIC YpaBHEHUS
peaKkiui, B TOM YHUCIIE:
10.1 peaKIuii MOHHOrO OOMeHa
10.2 OKHCJIMTEIIbHO-BOCCTAH OBUTENIbHBIX PEAKIUI
103 WUTIOCTPUPYIOTIUX XUMUYECKUE CBOMCTBA HM3YyUYEHHBIX KIIACCOB
' (Tpymnm) HeOpraHM4eCKHX BEIIECTB
104 MOJITBEPXKAAFOIIMX T€HETHIECKYIO B3aMMOCBSI3b MEXKY HUMU
11 YMeHue BHIUUCIATH (POBOIUTH PACUEThI):
111 OTHOCHTEIBHYI0O MOJIEKYJSIPHYF0 W MOJSPHYIO MAacChl BEIICCTB,
' MaCCOBYIO JOJF0 XUMUYECKOTO 3JIEMEHTA B COCTUHEHHIH
11.2 MacCOBYIO JIOJTIO BEIIeCTBA B paCTBOPE,
11.3 KOJIMYECTBO BELIECTBA U €ro Maccy, 00beM ra3oB
114 [0 yPaBHEHUSM XHMHUYECKUX PEAKIMH W HAXOIUTh KOJIUIECTBO
' BEIIECTBA, 00BEM U MACCy peareHTOB MM MPOIYKTOB PEaKIUU
12 Biagenue (3HaHUE OCHOB):
OCHOBHBIMH METOJaMH HAyYHOTO TMoO3HaHUsA (HaOmroaeHue,
191 U3MEpEeHHE, OKCIIEPUMEHT, MOJACIUPOBAHUE) TIPH HW3YYCHHUHU

BEIIECTB M XHMHUYECKUX SIBICHUN; yMeHHE C(HOpMyIupOBaTh

po0JieMy U IPENJI0KUTh IYTH €€ peleHUs




12.2

Oe3onacHOi PabOThl ¢ XMMUYECKMMH BEIIECTBAMHU, XUMHUYECKOMN

MOCY/I0M 1 JTabOopaTOpHBIM 000PYTIOBAaHUEM

12.3

npaBmwiaMu  Oe3omacHOro  oOpamieHuss C  BEIIECTBaMH,
UCIOJIb3YEMbIMU B MOBCEIHEBHON KU3HU, MPABUIIAMU MOBEICHUS
B IeIIX COepeXKeHus 3A0pOBbs M OKpYXKarolled MpupoJHON
Cpenbl; TIOHUMaHHe Bpena (OMacHOCTH) BO3JCHCTBHSI HA JKUBBIC
OpPraHU3MBbl OINpPENEIEHHBIX BEIIECTB, CIIOCOOOB yMEHBIICHUS H

MpeAOTBpALICHUA UX BPCAHOI'0 BO3 /] eliCcTBUA

13

Hamuuue MMPAKTUICCKUX HaBBIKOB IJIAaHUPOBAHUA n

OCYHICCTBJICHUSA CICAYIOIMUX XUMUYCCKUX SKCIICPUMECHTOB!

131

HN3Yy4YCHHUC )41 OIIMCaHuC (1)I/ISI/I"ICCKI/IX CBOMCTB BCIICCTB,
O3HAaKOMJICHHUEC C (1)I/ISI/ILICCKI/IMI/I U XHUMHUYCCKHUMHU SABJIICHUAMU,
OIIBbIThI, HJUIIOCTPUPYIOIIHUC ITPU3HAKU IMPOTCKAHUA XHUMHYCCKHX

peakuuit

13.2

U3ydeHue croco00B pasliereHus cMecei

13.3

NOJTy4YEeHHE KHCIOpOJa W M3Yy4EHHE €ro CBOWCTB; IIOIy4YEeHUE
BOJIOPOZIA U M3YYEHUE €r0 CBOWCTB; MOJyd4EHHE YIIIEKUCIIOro rasa
U U3YyYEHUE €ro CBOMCTB; IOJIy4YEHHE aMMHaKa M U3yUYEHUE €ro

CBOMCTB

13.4

IIPUTOTOBJIEHUE PACTBOPOB C OIPENCIEHHOM MaCcCOBOW J10J€eH

paCTBOPéHHOFO BCUICCTBA

135

NpUMEHEHUE  WHJIUKATOpOB  (JlakMyca,  METHJIOpaHXkKa |
denondTanenHa) s onpeAeseHUs XapakTepa Cpelbl B pacTBOpax

KHUCHOT U LIeI04Yen

13.6

UCCJIEZIOBAaHME M OIMCAHUE CBOWCTB HEOPraHUYECKUX BEIIECTB
Pa3IMYHBIX KJIACCOB; M3YyYEHHE B3AUMOAEHCTBHMSI KHUCIOT C
MeTaJulaMH, OKCHJIAMHU METaJlIOB, PacTBOPUMBIMU u
HEePacTBOPHUMBIMU OCHOBaHUSIMH, COJISIMH; HOJy4YeHue
HEpaCTBOPHUMBIX OCHOBAaHUMN; BBITECHEHHE OJHOIO MeTajula
JpYrUM U3 pacTBOpa COJIM; HCCIeOBaHHE aM(OTEpHBIX CBOWMCTB

TUAPOKCHUOOB aJIIOMUHHA U IUHKA

13.7

pCeICHUC OJBKCICPUMCHTAJIbHBIX 3aJa4 I10 TEMaM: «OcHOBHBIE

KJIaCCbl HEOPraHUYCCKUX COC}IHHGHHﬁ»; <<9J'IeKTpOJ'II/ITI/I‘ICCKa$I




JUucconuanus», «Baxxuelmme HeMeTanabl W UX COCAUHCHUA,

«BaxxHei1me MeTauIbl U UX COEINHEHUI

13.8

XAMHAYECKUE  JKCIEPUMEHTHI, WIUIIOCTPUPYIOMIUE  IPUIHAKHU
IMPOTCKAaHU A peaKHI/Iﬁ MOHHOT'O O6MCH3; Kau4C€CTBCHHBIC PCaKINU
Ha IIPUCYTCIBYIOIIME B BOIHBIX pacTBOpPaxX WOHBL XJIOPULI-,
Opomua-, womun-, cymibdar-, Gochar-, kapOoHaT-, CHIUKAT-
AHHUOHBI, THAPOKCUA-UOHLBI, KATHOHbI aMMOHU, Mardusd, KaJblus,

aJIOMUHUS, kenesa (2+) u xenesa (3+), menu (2+), HMHKA

14

Ywmenue:

141

IOPEACTABIATh PE3yNbTaThl AKCIEpPUMEHTa B (OpME BBIBOJOB,
JI0Ka3aTeNNbCTB, TpaUKOB U TAaOIMUIl U BBIABIATH SMIUpPUYECKUE

3dKOHOMCPHOCTHU

14.2

YCTaHABIMBATh  CBS3M  MEXKIYy  pealbHO  HAOJ01aeMBIMH
XUMHYCCKAMHU SIBJICHUSMH U IPOLECCAMH, TPOUCXOMSIIAMU B
Makpo- M MHUKPOMHUpPE, OOBSACHITh NPHUYUHBI MHOT000pa3us

BCIIICCTB




HEPEYEHD 2JIEMEHTOB COAEPXAHWUS, IIPOBEPAEMbIX HA
OCHOBHOM I'OCYIJAPCTBEHHOM 3K3AMEHE 110 XUMHNHU

Kon IIpoBepsieMblii 3JIEMEHT COAEPKAHUS
1 [lepBoHavabHbIE XUMHYECKHE TOHITUS
1.1 Uucteie BemecTBa U cMecu. CriocoObl pa3aeseHus cMecei
12 ATOMBI U MOJIEKYJIbl. XUMHUYECKHE HIeMEHThl. CHUMBOJIB XUMHYECKUX
' aneMeHTOB. [IpocThie U ClI0KHBIE BELIECTBA.
13 Xumuueckass ¢opmyna. BaleHTHOCTP aTOMOB XWMHUYECKHX JJIEMEHTOB.
' CrereHb OKUCIIEHUSA
3aKkOH MOCTOSIHCTBAa cocTaBa BemlecTB. OTHOCUTENIbHAs aTOMHasl Macca.
1.4 OtHocuTenbHass MOJIEKyJisipHas Macca. MaccoBasg J0ds XUMHUYECKOIo
AJIEMEHTAa B COCIMHEHUHU
15 KomuuectBo BemectBa. Monb. MomsipHass macca. MoJsIpHbId 00BEM ra3oB.
' B3anMocBs3b KonMuecTBa, Macchl M YKUCa CTPYKTYPHBIX €IMHUILL BEIIECTBA
16 Ou3NYECKUe U XUMUYECKHE SIBJICHUSI. XUMHUUECKasl peakius U €€ MpU3HaKu.
' 3aKOH COXpaHEHHS MacChl BEIIECTB. XUMHUECKUE YPaBHEHUS
5 Ilepnonnuecknii 3akoH u [lepuognyeckas cucreMa XUMHUYECKHX 3JIEMEHTOB
.. Menneneea. CTpoeHrne aTOMOB
[Tepuognueckuit 3akoH. Ilepuonnueckas CHUCTEMa XUMHUUYECKUX 3JIEMEHTOB
2.1 A.N. MenneneeBa. Ilepuonsl u rpynmnsl. @U3HYECKUN CMBICI MOPAIKOBOIO
HOMEpAa, HOMEPOB MEPUO/IA U I'PYIIIbI 3JIEMEHTA
Crpoenne atomoB. CoctaB aTOMHBIX aaep. M3oronsl. DnekTponsl. CTpoeHue
2.2 ANEKTPOHHBIX 000JI0YEK aTOMOB TMepBBIX 20 XWMHYECKHX JJIEMEHTOB
[Tepuonnueckoii cucremsl J[.11. Menneneesa
3aKOHOMEpPHOCTH B WU3MEHEHUU CBOWCTB XUMHUUYECKHUX SJIEMEHTOB IEPBBIX
TpEX MEepUOJIOB, KaJusl, KaJbIus (pamuyca aTOMOB,
2.3 ANEKTPOOTPULIATEIILHOCTH, METAJUTMUECKIX U HEMETaJUIMUYECKHX CBOWCTB) U
UX COEIMHEHMII B COOTBETCTBUM C IIOJIOKEHHEM D3JIEMEHTOB B
ITepuoanyeckoil cucTeMe U CTPOCHUEM MX aTOMOB
3 CrtpoeHue BemiecTBa
3.1 Xumuueckast cBsi3b. KoBaneHTHas (monsipHass W HENOJIApHAs) CBS3b.




DJIEKTPOOTPULATEIIBHOCTh ~ XMMHYECKUX  3JEMEHTOB. HOHHas  CBS3b.

Meraminyeckas CBSI3b

3.2

Tunbl KpucTaUIMUECKUX pEmETOK (aTOMHasi, HMOHHAsA, MeTajulnyeckasi),
3aBUCHUMOCTh CBOMCTB BELIECTBA OT THINA KPUCTAJIMYECKON PEIIETKH U BUIA

XUMHUUYECKOU CBA3U

Baxneiimme npeactaBUTENM HEOPraHMYECKUMX BemiecTB. Hemeramnel m ux

COCOUHCHUA. Meramiel U UX COCOAUHCHUA

4.1

Knaccudukaiuss 1 HOMEHKIIATypa HEOPraHUYECKHX COCAMHEHUH: OKCHIIOB
(coneoOpa3yrorrue: OCHOBHBIE, KHUCIIOTHBIE, aMmdorepHbIe) u
HecoJIeo0pa3yromre; OCHOBAaHUN (IIETOYM M HEPACTBOPUMBIE OCHOBAHUSA);
KUCIOT (KUCIOpOJACOAepKaIue U OeCKUCIOPOJHbIE, OJHOOCHOBHBIE H

MHOTOOCHOBHBIE); CONel (CpeqHUX U KUCTIBIX)

4.2

@u3N4YeCcKue M XHUMUYECKHE CBOMCTBA MPOCTBIX BEMIECTB-HEMETAIUIOB:

BOJIOPOJIA, XJIOpa, KUCIOPO/Ia, Cepbl, a30Ta, pocdopa, yriepoaa, KpeMHHUs

4.3

duzndeckne U XMMHUYECKHE CBOMCTBA IMPOCTBIX BEUICCTB-MCTAJJIOB: JIMTHA,
HaTpus, Kajiud, Maraus nu KaJblus, AJIIOMHHMHA, Keie3a.

DNEKTPOXUMUYECKHUN psiJl HAIPSDKEHUI METaI0B

4.4

duznyuecKkue W XUMHYECKME CBOHCTBA BOJOPOAHBIX  COEIUHEHUH

HEMETAJUIOB: XJIOPOBOJOPO/IA, CEPOBOIOPOIA, AMMHUAKA

4.5

duznueckue U XUMUYECKHUE CBOMCTBA OKCHI0B HeMeraluioB: cepol (IV, VI),
azota(ll, IV, V), docdopa(lll, V), yrnepoma(ll, 1V), xpemuus(IV).

HOJ’Iy‘-ICHI/IG OKCHIO0B HEMCTAJJIOB

4.6

Xumuueckue cBoiictBa okcuaoB: MetaiioB [A—IIIA rpymm, uunka, meau(Il) u

skenesa(ll, II). TTomydenne okcumoB MeTaLIoOB

4.7

XuUMUYECKHE CBOMCTBA OCHOBAaHUH M amMQpOTEpPHBIX THAPOKCHIOB (HA
npuMepe TUAPOKCUAOB aJIOMUHUS, Keje3a, nuHKa). [lonmydyenue ocHoBaHU

1 aM(pOTEPHBIX TUAPOKCHU]IOB

4.8

O61mmue XUMHUYECKUE CBOMCTBa KHCIIOT: XJIOPOBOJOPOHOM,
CEpOBOIOPOJIHOM, CEPHUCTOM, CEPHOM, a30THOM, (hochOpHOH, KPEMHHU EBOH,
yroibHoi. Oco0ble XUMHUYECKHE CBOMCTBA KOHIICHTPUPOBAHHOW CEpHOU W

a30THOM KucnoT. [Tonmydyenne kuciaor

4.9

OO6mue xuMu4ecKkue cBoOMCTBa cpeHux coieil. [lonyuenue coneit

4.10

HOJ'IyLICHI/Ie, CO6I/IpaHI/Ie, pacCiio3HaBaHUuC BOAOpPOAAd, KHCJIOpOJad, aMMHAKa,




YIIIEKHCIIOTO ra3a B JIabopaTopuu
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[Tonyyenne amMmuaka, CEpHOM M a30THOW KHUCJIOT B MPOMBILIIJIEHHOCTH.

OO61me crocoObl MOYYCHHSI METAIOB
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I'eneTnueckas cBs3b MCXKAY KilaCCaMU HCOPraHNYCCKUX COGI[I/IHCHI/Iﬁ

XUMUYECKHE PeaKInu

5.1

Krnaccupukanus XuMHUYECKHX peaklnii 0 Pa3IMYHbIM MTPU3HAKAM: 110 YHCITY
M COCTaBY YYacCTBYIOIIMX B PEAKIMH BEIIECTB, MO TEMIOBOMY 3(PeKTy, Mo

H3MEHEHUIO CTENCHEH OKHCICHHSI XUMHYSCKUX 3JIEMEHTOB

5.2

TemioBoli 3(QQpeKT XUMUYECKON peakluu, TEPMOXHUMHUYECKUE YypaBHEHUS.

DK30- U 3HJOTEPMHUUYECKHUE PEAKIUH. TepMOXUMHUECKUE YPABHEHHUS

5.3

OKHCIUTEIHHOBOCCTAHOBUTEIILHBIC pCaKIuu. OxuciIuTen u
BOCCTaAHOBUTCIIN. Hpoueccm OKHCJICHHA N BOCCTaHOBJICHUS. 3HeKTp0HHBII71

0aJlaHC OKUCIIHTSILHOBOCCTAHOBUTCILHOM pcakuuun

5.4

Teopus BJIEKTPOIUTHUECKOUN JIMCCOLIMAIIHH. Katuonsl, aHUOHEIL.
DJEKTPONUTBI M HEICKTPOIuThl. CHIbHBIE W CIa0ble AJICKTPOJIUTHI.

CreneHp AUCCOLAALINN

5.5

Peaxiiuu noHHoro ooMena. Y cloBHsI POTEKaHUS PEAKINil HOHHOTO OOMeHa,

MIOJIHBIE U COKPAIIEHHBIE HOHHBIE YPaBHEHUS PEAKLINI

XUMHMS U OKpYKarolas cpena

6.1

BemiectBa m Marepuanbl B NOBCEIHEBHOW XU3HU 4YenoBeka. bezomacHoe
WCTIONIb30BAaHUE BEIIECTB M XUMUYECKUX PEaKIUil B JTa00OpaTOpuu U OBITY.

HepBa;I nmomMouib Mpu XuMH4YECKUX OKOraXx U OTPAaBJICHUAX

6.2

XUMHUUYECKOE 3arpsi3HEHHE OKpYXaroled cpenbl (KUCIOTHBIE JIOXKIH,
3arpsi3HEHUE MOYBBI, BO3/lyXa U BOJOEMOB), CIIOCOOBI €ro MpeaoTBpaIICHUs
[IpenenvHas nomycrumas konmeHTpanus Bemects (ITK). Ponp xumuu B
pEIIEHUH SKOJOTHYECKUX TMpodsieM. YCuieHHe NapHUKOBOro 3ddekra,

pa3pylieHre 030HOBOT'O CJIOS

6.3

[Ipumenenue cepsl, azota, pochopa, yriaepoaa, KpeMHUS U UX COSTUHEHUH B
OBITY, MEIUIIMHE, TTPOMBIIIJICHHOCTH U CEIbCKOM Xo3siicTBe. [IpumeneHue
METaJIJIOB U CIJIAaBOB (CTallb, YYT'yH, MIOPATIOMUHUN, OpoH3a) B OBITY U
MNPOMBINIJICHHOCTH HX COGI[PIHGHPIﬁ. ITonsatue o KOppO3nun MCECTalloB,

OCHOBHBIE CIIOCOOBI 3aIUTHI UX OT KOPPO3UU

6.4

[TpupoaHble MCTOYHUKU YIIIEBOAOPOAOB (Yronib, MPUPOIHBIN ra3, HE(TH),




MPOAYKTHI UX TIepepaboTKu (OCH3MH), X POJIb B OBITY U IPOMBIIIIIICHHOCTH

HepBOHa‘laJILHbIC IIOHATHS 00 OpraHn4ycCKruX BCIICCTBAX KaK O COCIMHCHHUAX

yriaepoga (MeTaH, 3TaH, STHJIEH, AalleTUJIeH, 3TaHOJ, TJIMIEpUH, YKCyCHas

65 kuciota). [loHsITHE O OMONOTMYECKH BaXHBIX BEIIECTBAX: JKUPaxX, OenKax,
YIIIEBOAAX — M UX POJIH B )KM3HH YEJIOBEKa
7 Pacuérsr:
7.1 1o opMynaM XUMHUECKUX COCIMHEHHM
7.2 Macchl (MaccoBOM) 10IM pacTBOPEHHOTO BEUIECTBA B PACTBOPE
7.3 M0 XUMHUYECKUM ypaBHEHUSIM




YYEBHO-METOJINYECKOE OBECIIEYEHUE
OBPA3OBATEJIBHOI'O ITPOLNECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI JIAA YYHEHUKA

» Xumus: 8- kiacc: 6a30BbIl YPOBEHB: YUCOHUK; S-€¢ U3aHNUE,
nepepadborannoe ["abpuensa O.C., Octpoymos WN.T"., Cnaaxos C.A.
AxnnonepHoe obmiectBo «M3narenscTBo «lIpocBenienue»

» Xumus: 9-1i kiacc: 6a30BbIN YPOBEHb: YUCOHUK; S-€ U3aHUE,
nepepadborannoe ["abpuensa O.C., Octpoymos W.T"., Cnaaxos C.A.

AxnnonepHoe ob1iectBo «M3naarenscTBo «IIpocBemienne»

METOAUYECKHUE MATEPHUAJIBI 111 YUUTEJIA

HOUPPOBBIE OBPA30OBATEJIBHBIE PECYPCBI 1 PECYPCBI CETU

HMHTEPHET






