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MNOACHUTEJBHASA 3AIINCKA

[Iporpamma 1O XMMHM Ha YpPOBHE OCHOBHOTO o0OIIero oOpa3oBaHUs
COCTAaBJICHA Ha OCHOBE TpeOOBaHUWA K pe3yibTaTaM OCBOCHHUS OCHOBHOM
o0Opa3oBaTeabLHOI POrPaMMBbl OCHOBHOTO 0O0IIIEro 00pa3oBaHus, MIPEACTABICHHBIX
B ®I'OC OOO, a Takxke Ha OCHOBe (enepasbHON paboyeil mporpamMmbl
BOCIIUTAHUS U C YUYETOM KOHIEIIIUU MPEnoAaBaHusi yaeOHOro npeamera « XuMus»
B 00pa3oBaTeNbHBIX opranu3anusix Poccuiickoit denepanun.

[Iporpamma 1o XxuMuu Aa€T MOpPECTaBICHUE O IENsAX, OOIIel CcTpaTeruu
oOy4eHHMs, BOCHHTAHHS M pPa3BUTUA OOYYAIOLIMXCS CPEACTBAMHU Y4eOHOIro
MpeaMeTa, YCTaHaBIINBAECT 00s3aTeNbHOE IIPEAMETHOE COJIEpKaHue,
MpeAyCMaTPUBAET PACIPEAECICHUE €ro Mo KiaccaM MW CTPYKTYPUPOBAaHHUE 10
pa3ienaM M TeMaM IMPOrpaMMbl MO XUMHUH, OMPEAENAET KOJIUYECTBEHHBIE M
KaueCTBECHHbIC XapaKTePUCTUKHU COJIepKaHuUs, PEKOMEHIYEMYIO
MOCJIEAOBATEILHOCTh HW3YYEHHUS XUMHU C Yy4€TOM  MEXKIPEIAMETHBIX U
BHYTPUIIPEIMETHBIX ~ CBSI3€H, JIOTMKM y4€OHOro TMpoliecca, BO3PACTHBIX
O0COOEHHOCTEW  O00ydYaromuxcsi, ONpenensieT BO3MOXKHOCTH MpeaMeTa  JUIs
peanu3anuu TpeOOBaHUM K pe3yibTaTaM OCBOCHHUS OCHOBHON 00pa3oBaTEebHOU
MporpaMMbl Ha YPOBHE OCHOBHOTO OOIIETO 00pa3oBaHMs, a TakKKe TPEOOBaHUN K
pe3yabTaraM oO0y4YeHUs] XUMUU Ha YPOBHE 1ieJIeld U3y4eHUs PeIMETa U OCHOBHBIX
BUJIOB Y4EOHO-TIO3HABATEILHON JEATEHHOCTH O0O0YyYaromerocss Mo OCBOCHUIO
y4eOHOTO CO/Iep)KaHMS.

3HaHMEe XWMHH CIY>)KUT OCHOBOM JUisi (hOPMHUPOBAHUS MHUPOBO33PECHUS
o0yyJaroierocsi, ero MpeACTaBICHUN O MAaTEPUAIBHOM E€IUHCTBE MHUPA, BAKHYIO
pOJib UTpatOT (POpMHUPYEMbIE XMUMHUEH MPEICTABICHUS O B3aUMOIPEBPAIIECHUSIX
DPHEPTrUM M 00 HBOJIIOIMHU BEIIECTB B MPUPOJE, O MYTAX PEHICHUs TiI00agbHBIX
mpo0eM YCTOMYMBOTO PA3BUTHUS YEIIOBEYECTBA — CBHIPHEBOM, JSHEPTETHUECKOM,
MUILIEBOM U SKOJIOTHYECKON 0€301MacHOCTH, MPOOJIeM 31paBOOXPaHEHHS.

N3yuenue xumun:

CIIOCOOCTBYET  peali3alldd  BO3MOXXHOCTEM  JJIi  CaMOpa3BUTUA U
dbopMHUpOBaHUS KYJIbTYpPhI JIMYHOCTH, €€ 00111el U (QyHKIIMOHATEHON TPaMOTHOCTH;

BHOCHUT BKJIaJ B (DOPMUpOBAHUE MBINUICHUS U TBOPUYECKHX CIOCOOHOCTEH
oOydJarommxcsi, HaBBIKOB HMX CaMOCTOSITEIbHOW  y4yeOHOM  JIesITEIbHOCTH,
AKCIEPUMEHTAIIbHBIX M HCCJIEIOBATEIbCKUX YMEHHUM, HEOOXOIMMBIX KaK B
MOBCETHEBHOM JKM3HU, TaK U B TPO(PECCHOHATILHOM eI TEIbHOCTH;

3HAKOMHUT CO CHENU(GUKONW HAYYHOTO MBINIICHUS, 3aKJIaJbIBAET OCHOBBI
L[EJIOCTHOTO B3IJIsa HA €JMHCTBO MPUPObI U YEIIOBEKA, SIBJISIETCSI OTBETCTBEHHBIM
3TanoM B (POPMUPOBAHUHU €CTECTBEHHO-HAYYHOI IPaMOTHOCTU 00YyYarOLUXCS;



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

JlanHble HampaBlieHHS B OOyYEHMHM XMMHUU OOECHEUMBAIOTCSA CIEIM(PUKON
collepKaHUsi  y4eOHOro  MpeaMeTa, KOTOPbIM  SBISIETCS  MEJaroruvyecku
aJanTHPOBAHHBIM OTpa)KeHHWEM 0a30BOM HAYKH XMMHH Ha ONPEAEIEHHOM 3Tare eé
pa3BUTHSL.

Kypc xumun Ha ypoBHE OCHOBHOTO 0OIIIero 00pa3oBaHUsi OPUEHTUPOBAH Ha
OCBOCHHME OOYYAIOIIMMUCS CHUCTEMbI IMEPBOHAYAIBHBIX MOHSATHUH XUMHUHU, OCHOB
HEOPTaHUYECKOM XHMHUU H HEKOTOPBIX OTIEIbHBIX 3HAYMMBIX TMOHSITUN
OPraHUYECKON XUMUH.

CtpykTypa coiep>kaHusi MPOrpaMMbl IO XUMHUHU c(POpMHUpOBaHA HA OCHOBE
CUCTEMHOTr0 moaxoja K €€ uazydeHuro. CoaepkaHue CKIAAbIBAETCS U3 CHUCTEMBI
MOHATUM O XUMHUYECKOM 3JIEMEHTE U BEIIECTBE U CUCTEMBI MIOHITUN O XUMUYECKOU
peakiuu. OO0€ 3TU CHUCTEMBl CTPYKTYPHO OPTraHU30BaHbl MO MPUHILMUITY
MOCIIEIOBATEILHOTO Pa3BUTHS 3HAHUM HA OCHOBE TEOPETHUUYECKHUX MPEIACTABICHUN
Pa3HOr0 YPOBHS:

— a@TOMHO-MOJIEKYJISIPHOTO YUYE€HHSI KaK OCHOBBI BCETO €CTECTBO3HAHUS,

— Ilepuoanueckoro 3akona J{. 1. MenaeneeBa kak OCHOBHOT'O 3aKOHA XHMUU;

— YYEHHS O CTPOCHUH aTOMa U XUMHUYECKOMN CBSI3H;

— TpencTaBlieHUd 00 3IEKTPOJUTHYECKON JMCCOLMAlMU BEUIECTB B
pacTBopax.

TeopeTnueckue 3HaHHUS PACCMATPUBAIOTCA HA OCHOBE HSMIIUPUYECKU
MOJIYYCHHBIX U OCMBICIICHHBIX (DAKTOB, pa3BUBAIOTCS MOCJIEN0BATEILHO OT OJTHOTO
YpPOBHSI K JPYyroMy, BBITIONHSSA (PYHKUIUM OOBSCHEHUS U TPOTHO3UPOBAHUS
CBOMCTB, CTPOEHHUSI U BO3MOXXHOCTEH MPAKTUYECKOrO MPUMEHEHUS U TOIYyYCHHS
M3y4aeMbIX BEILIECTB.

OcBoeHue TmporpaMMbl [0 XUMHUU  CIIOCOOCTBYeT  (hOPMHPOBAHUIO
IIPEICTABJICHNUS] O XUMUYECKOW COCTABJIAIOIIEH HAYyYHON KapTUHBI MUpPA B JIOTUKE
e€ CHCTeMHOW NpPHUPOJbI, IIECHHOCTHOTO OTHOIICHUS K HAy4YHOMY 3HAHUIO U
MEeTOJlaM TO3HaHWS B Hayke. M3ydeHue XMMUU MPOUCXOAUT C MPUBJICUCHUEM
3HAaHWM W3 paHee W3YUYEHHBIX Y4YEOHBIX MpeaMeToB: «OKpyX alomuid MUpy,
«buonorus. 5—7 knacce» u «Pusuka. 7 Kiaccy.

[Ipy wu3yyeHUM XUMHUM TPOUCXOAUT (POPMHUpPOBAHHE 3HAHUM OCHOB
XUMHUYECKON HayKH Kak OOJACTH COBPEMEHHOI'O €CTECTBO3HAHUS, MPAKTUYECKON
JIEATEIIBHOCTH 4YEJIOBEKAa M KaK OJHOTO M3 KOMIIOHEHTOB MHPOBOW KYJIBTYPBI.
3amaya y4yeOHOrO MpenMeTa COCTOUT B (POPMHUPOBAHUU CHUCTEMBl XUMHUYECKHX
3HAHUN — BaXHEUHMX (PAKTOB, MOHATUN, 3aKOHOB M TEOPETUICCKUX TMOTOKEHUH,
JOCTYIIHBIX 000OIIEHU MHPOBO33PEHUYECKOIO XapaKTepa, s3blKka HayKd, B



OpUOOIIEHUH K HAy4YHBIM METOJaM I[IO3HAHUS TMpPH M3YyUYEHUU BELIECTB U
XUMHUYECKHUX PeaKiuii, B (OpMUPOBAHUHN U PA3BUTUU MO3HABATEIbHBIX YMEHHUH U
UX TPUMEHEHWH B YYEOHO-IIO3HABATEIIbHOM M y4eOHO-UCCIEI0BATEIbCKON
NEesATEeIbHOCTH, OCBOCHHMM NpaBWJI 0e30MacHOro OOpalieHusi ¢ BEUIECTBaMU B
MOBCEHEBHOM JKU3HU.

[Tpu u3yyeHun XMMHHA Ha YPOBHE OCHOBHOTO 00Iero oOpa3oBaHUsl BaKHOE
3Ha4YeHHE MPUOOPENTU TaAKUE 1IETH, KaK:

— (opmupoBaHHe HMHTEIJIEKTYalbHO pPa3BUTOM JIMYHOCTH, TOTOBOM K
caM000pa30BaHUI0, COTPYAHUYECTBY, CAMOCTOSTEIILHOMY MPUHATUIO PEUICHUH,
CHIOCOOHOM alanTUPOBATHCS K OBICTPO MEHSIOIIMMCSI YCIIOBUSM KU3HU;

—  HampaBJCHHOCTh OOy4YeHHMs] Ha CHCTEMaTH4YeCKoe MpUOOIIeHUE
O0yJarommxcss K CaMOCTOSITEIbHON MO3HABATEIBHON JESTENbHOCTH, HAYyYHBIM
MeToJlaM MO3HaHMsI, (HOPMHUPYIOIIUM MOTHBALMIO M Pa3BUTHE CIOCOOHOCTEH K
XUMUH;

— o0ecredyeHue yCaoBUi, CITOCOOCTBYIONIUX MPUOOPETEHUIO O0YyYatOIIUMUCS
OTbITa Pa3HOOOpPa3HOW MAEATETHbHOCTH, MO3HAHWUS M CaMOTO3HAHUSA, KIIOYEBBIX
HABBIKOB (KJIFOUEBBIX KOMIIETEHIIMI), UMEIONINX YHHBEPCAIbHOE 3HAYCHHUE IS
pa3IMyYHBIX BUOB JESTEIBHOCTH;

— (opmupoBanue oOmeld (QYHKIIMOHATIBHOW W  €CTECTBEHHO-HAYYHOM
ITPaMOTHOCTH, B TOM UHCJIE€ YMEHUW OOBSICHITHP W OICHUBATH SIBJICHUS
OKpY’KaoIlero MHUpa, WCIOJB3ysl 3HAHWS U OIBIT, MOJyYEHHBIC MPH H3yYCHUH
XUMHM, TPUMEHATh UX IPU pEHIeHUH NpoOJieM B IOBCEIHEBHON JXU3HU U
TPYAOBOU JIEATEIBHOCTH;

— (QopmupoBaHue y oOyyaroumxcsd T'yMaHUCTHUECKUX OTHOILIEHUH,
MOHMMAaHUSA LEHHOCTH XUMHUYECKHX 3HAHWWA ISl BBIPAOOTKM HSKOJIOTHMUYECKU
LEJIeCO00pa3HOro TMOBEIEHUS B OBITY M TPYIOBOM JEATEIbHOCTH B LEIAX
COXPAHEHUS CBOETO 3/10POBbSI U OKPYKAIOIIEH MPUPOTHOM Cpeabl;

— pa3BUTHE MOTHBALlMM K OOYYEHMIO, CIIOCOOHOCTEH K CAMOKOHTPOJIO U
CAaMOBOCITUTAHMIO HAa OCHOBE YCBOCHHS  OOIIEYEIOBEYECKHX IIEHHOCTEH,
TOTOBHOCTH K OCO3HAaHHOMY BBIOOPY MpOGWMISI M HAMPABICHHOCTH JATbHEUIIETO
oOy4eHus.

OOmiee YMCIO YacoB, OTBEACHHBIX I HM3yUyeHUsT XHMHUU Ha YpPOBHE
OCHOBHOTO 00111eT0 00pa3oBanus, coctaBisieT 136 yacoB: B 8 kiacce — 68 gacos (2
yaca B HeJlel0), B 9 kitacce — 68 yacoB (2 yaca B HEJIEIIIO).



COAEPXKXAHUE OBYUEHUA

8 KUIACC

IlepBoHaYabHbIC XUMHUYECKHE TOHATHS

[Ipenmer xumuun. Posib XMMHUM B )KU3HHU Y€NOBEKA. XUMHS B CUCTEME HayK.
Tena u BemiecTBa. DU3MYECKHE CBOWCTBA BEUIECTB. ATpPEraTHOE COCTOSTHUE
BellecTB. [loHsATHE O MeToax MO3HAaHUS B XUMHUU. UHCThIE BEHIECTBA U CMECH.
CriocoObl pa3zeseHus cMecei.

ATOMBI ¥ MOJIEKYJBl. XHUMHYECKHE BJIEMEHTbl. CHMBOJIBI XUMHUYECKUX
aneMeHTOB. [IpocThie U ClOXKHBIE BeliecTBa. ATOMHO-MOJIEKYJIIPHOE YUEHUE.

Xumuueckas ¢opmysna. BaaeHTHOCT aTOMOB XHUMHUYECKHUX 3JIEMEHTOB.
3aKOH TOCTOSHCTBA cocTaBa BemecTB. OTHOCHUTENIbHAas aToOMHas Macca.
OTtHocuTeNbHAs MOJEKYISIpHAs Macca. MaccoBast A0 XMMUYECKOTO JIEMEHTA B
COEJIMHEHUHU.

KommuecTBo BemectBa. Mosib. MonsipHas macca. B3auMOCBSI3b KOJIMYECTBA,
MacChl M 4YHMCJIAa CTPYKTYPHBIX e€OUHUL BemiecTBa. Pacuérel mo ¢dopmynam
XUMHUYECKUX COCUHEHUH.

du3nyeckne U XMMUYECKUE SBJICHUS. XUMUYECKAsl pEaKUs U €€ MPU3HAKU.
3aKOH COXpAaHEHMsI MacChl BELIECTB. XUMUYeckHe ypaBHeHus. Knaccudukarms
XUMHUYECKUX PEeAKIUH (COeTUHEHNs, Pa3JI0KEHUs, 3aMEIICHHs], 0OMEHa).

Xumuueckuii IKCnepumMeHm:

3HaKOMCTBO C XMMHUYECKOM IMOCYIOM, MpaBWiIaMu paboThl B JabopaTtopuu U
npuémMamMu oOpalleHus: ¢ J1abopaTOpHBIM O00OpPYJAOBAHHEM, U3YUCHHE U OMUCAHUE
(¢u3MUecKuX CBOMCTB 00pa3lOB HEOPraHUYECKHX BEIIECTB, HAOIOACHUE
¢u3nueckux (IJIaBJI€HUE BOCKA, TasHUE JbJa, pacTUpPaHUE caxapa B CTYIIKE,
KUTIEHUE U KOHJIEHCAIUsl BOJbI) U XMMHUYECKUX (TOpEHHE CBEYM, MPOKAJTMBAHUE
MEJTHOM TTPOBOJIOKHU, B3aUMOJICHCTBHE MeJia C KUCJIOTOM) SBJICHU, HAOMI0ICHUE U
ONMKCAHWE MPU3HAKOB MPOTEKAHWS XMMUYECKHX peakuuil (pasjokeHue caxapa,
B3aMMOJICUCTBUE CEPHOM KHUCJIOTHI C XJOPUAOM Oapusi, pa3ioKeHHe TUAPOKCHUIIA
menu (1) mpu HarpeBanuu, B3auMo/ieiicTBre xee3a ¢ pactBopoM conu meau (1),
U3y4eHHE CMOCOOOB pa3JesieHHs CMecei: C MOMOIIbI0 MarHuTa, (UIbTPOBAHUE,
BbIMIapMBaHueE, AUCTWIALUSA, XpoMaTtorpadus, TpoBEeIeHUE OYUCTKH OBAPEHHON
COJIM, HaONIOJEHWE W  ONUCAaHUWE  PEe3yJbTaTOB  MPOBENCHMS  OMbITA,
WUTIOCTPUPYIOIIETO 3aKOH COXPaHEHUs MAacCChl, CO3/JIaHHME MOJIEJEH MOJIEKYJ
(IIapoCTEepPKHEBBIX ).

Ba:xkueiiue npeacTaBUTeIM HEOPraHNYECKHX BELeCTB

Bo3nyx — cmech razos. CocraB Bo3ayxa. Kucnopon — 3neMeHT u mpocroe
BelecTBo. Haxoknenue kucimopoia B mIpupoie, (U3MUYECKHE U XUMHUYECKUE
cBoiictBa (peakuuu ropeHusi). Oxcunpl. [lpumenenue xkucnopona. CrnocoOsbl



MOJIYYCHHUST KHUCTIopoAa B JabopaTopuu W TPOMBINUICHHOCTH. KpyroBopor
Kucaoposa B mpupojie. O30H — alIoTpoIHas MOU(UKALINS KHCIOPO/a.

TennoBoit 3¢ (heKkT XUMHUECKON peakluu, TePMOXUMHUYECKHE YpaBHEHUS,
DK30- M DHAOTEPMHUYECKHE peakiuuu. TOIUIMBO: yrojb W METaH. 3arpsA3HEHUE
BO3]lyXa, YCWJICHHE MMAPHUKOBOTO 3(pdekTa, pazpylieHrne 030HOBOTO CIOsI.

Bonopon — asnemeHT m mpocroe BemecTBO. Haxoxaenue Bogopona B
npupoae, GU3NYECKHEe ¢ XUMHYECKHE CBOWCTBA, NPUMEHEHHUE, CIIOCOOBI
nonyyeHus. KucmoTsl u comnu.

Monsipabiii 00BEM ra3oB. Pacy€Tel Mo XUMUYECKUM YPaBHCHUSIM.

dusnyeckue cBoucTBa BOABl. Boma kak pactBopurenb.  PacTBOpHI.
HacpileHHble ¥ HEHACBIIIEHHBIE PAaCTBOPbL. PacTBOPUMOCTH BEIIECTB B BOJE.
MaccoBas 10Ji4 BEIIECTBA B PACTBOPE. XUMHUYECKUE CBOMCTBA BOAbI. OCHOBaHUS.
Ponp pacTBOpoB B IpUpOJZI€ U B KU3HU 4deloBeKa. KpyroBopoT Bonbl B IPUPO/IE.
3arps3HeHne NpUPOIHBIX BoJI. OXpaHa U OUMCTKA MPUPOJHBIX BOJ.

Knaccuduxanus neopranndeckux coenuneHuit. Oxcunbl. Knaccuduxanus
OKCUJIOB:  cojeoOpasyomiue (OCHOBHBIE, KHUCJIOTHbIC, aM(OTEepHbIE) U
HecosneoOpazyronue. Homenknatypa oxcunoB. Dusnueckue U XUMHUYECKHUE
cBoMCTBa OKCHIOB. [losrydeHrne OKCUI0B.

OcHoBanus. Kmaccudukanuss ocHOBaHM: WIENOYM U HEPACTBOPUMBIC
ocHoBaHusA. HoMeHknatypa ocHoBaHuid. PU3MYECKHE W XHMHYECKHE CBOWCTBA
ocHoBaHuU. [lonydyeHre OCHOBaHUM.

Kucnotel. Knaccuduxarnus kucnor. Homenknarypa kuciot. Ousndeckue u
XAMHUYECKUE CBOWCTBA KHUCHOT. Psan axktuBHoctu meramnoB H. H. bekerosa.
[TonydyeHune KUCIOT.

Comu. Homenknatypa coseil. @U3NYECKUE U XUMHYECKUE CBOWMCTBA COJICH.
[lonyuenue cosen.

['eHeTnueckas CBSA3b MEXKIY KIaCCAMU HEOPTraHUYECKUX COCIUHEHUM.

Xumuueckuii IKCnepumenm:

Ka4€CTBEHHOE ONMPEIECICHUE COICPKaHUs KUCIOpOAa B BO3AYyXe€, MOTyYEHHUE,
coOupaHue, pacro3HaBaHWE M HU3YyUYCHHE CBOMCTB KHUCJIOpOJa, HaOJ0ICHUE
B3aUMOJCUCTBUSA BEIIECTB C KHUCJIOPOAOM U YCIOBUS BO3HUKHOBEHUS W
MpEeKpalieHus] TOpeHHs (MmoXxapa), O3HAKOMJIEHHE C oOpa3laMu OKCHUIOB U
OMKMCAHWE WX CBOWCTB, MOJy4YeHHE, COOMpaHHE, PACMO3HABAHWE W HU3YUYCHHUE
CBOMCTB BOJIOpo/a (TOpeHHE), B3aMMOCHCTBHE Bojopoaa ¢ okcuaoM meau (1)
(BO3MOXXHO HCIOJIb30BAaHUE BUAEOMATEPUAJIOB), HAONIOJEHHE OOpa3IOB BEIIECTB
KOJIMYECTBOM | MOJIb, WCCIEAOBaHUE OCOOCHHOCTEW PACTBOPEHHS BEIIECTB C
Pa3IMYHOM PACTBOPUMOCTBIO, MPUTOTOBJIEHHE PACTBOPOB C OMNPEICIEHHON
MAaCCOBOM JI0JIEW PACTBOPEHHOIO BEIIECTBA, B3aWUMOJCHCTBUE BOABI C METAJIAMHU
(HaTpyeM ©  KaubllueM) (BO3MOXHO HCIIOJb30BaHHUE BHUEOMATEpPUAJIOB),



WCCJICIOBAaHUE OO0pPa3I0OB HEOPTaHWYECKUX BEIIECTB PA3IUYHBIX KIIACCOB,
HaOJFOICHNE M3MEHEHUS OKPACKH MHIUKATOPOB B PACTBOPAX KHCIOT W IIEIOYCH,
u3ydyeHue B3aumozeiicTBus okcupa menu (llI) ¢ pacTBopoM cepHON KHCIIOTHI,
KHCJIOT C METajulaMHi, peakUWil HEUTpalU3aluH, IOIYyYEHHE HEPACTBOPHUMBIX
OCHOBAHUM, BBITECHEHHWE OJIHOTO MeETajla JPYTMM U3 PAacTBOpa COJIM, PEIICHUE
AKCIEPUMEHTANbHBIX 33/lad 1Mo TeMme «BakHeilne Kiacchl HEOPraHUYEeCKHUX
COEIMHECHUI.

IMepuoauueckui 3axkoH u Ilepuoguyeckass cucreMa XHUMHYECKHX
iemenToB JI. . MengeneeBa. CtpoeHue aroMoB. XHMHYECKasi CBA3b.
OKHCcANTETLHO-BOCCTAHOBUTEILHbIE PEAKIIMHU

[lepBble TOMBITKK KIAaCCU(PUKAIMU XUMHUYECKUX dJIeMEHTOB. [loHsaTHe o0
rpynmnax CXOJHBIX DJJIEMEHTOB (IIEJIOYHBIE M IIEJTOYHO3EMEIbHbIE METAJLIbI,
raJIOreHbl, UHEPTHBIC Ta3bl). DJIEMEHThI, KOTOPhIE 00pa3yoT aM(pOTEPHBIE OKCHIbI
Y TUAPOKCHUJIBI.

[Tepuonnueckuit 3akoH. [lepuoanueckas cucteMa XUMUYECKUX 3JIEMEHTOB /1.
HN. MengeneeBa. KopoTkonepuonHas ©  JiIuHHONEepuoAHas  (OpMBbI
[Tepronnueckoit cucrembl xumuueckux 3nemMeHToB J[. . Menneneesa. [lepuoas
u rpynmbl. Ou3nyeckuil CMBICH MOPSAKOBOTO HOMEpPA, HOMEPOB MEPUOAA U
TPYIIIbI AJIEMEHTA.

Crpoenne atomoB. CocTtaB aTOMHBIX saep. M3oromnel. Dnektponsl. CtpoeHune
AJIEKTPOHHBIX  000JIOUeK aTOMOB TepBbIX 20 XUMHMYECKHUX  DJIEMEHTOB
ITepuonnueckoin cucremsl [[. . MenneneeBa. XapakTepUCTUKAa XHUMHUYECKOIO
3JIEMEHTA T10 ero noyoxeHuro B [lepuoanueckoit cucreme 1. . Menneneena.

3aKOHOMEpPHOCTM M3MEHEHUSl pajinyca aTOMOB XUMHUYECKUX 3JIEMEHTOB,
METAJTHYECKUX U HEMETAJUIMYECKUX CBOMCTB MO IpyMmaM U epuoaam.

3nauenue [leprnonnueckoro 3akona u [leppoanvyeckoi CUCTEMbI XUMHUYECKUX
DJIEMEHTOB Ul pa3BuUTUA Hayku W mnpaktuku. [[. M. MenneneeB — yd€Hbld U
IpaKIaHUH.

Xumuyeckas cBa3b. KoBajneHTHas (ToyisipHass W HEMOJISIpHAsi) CBSA3b.
DJIEKTPOOTPULIATETLHOCTh XUMUYECKUX J1EMEHTOB. IOHHAs CBS3b.

Crenenb  okucieHus.  OKUCITUTEIbHO-BOCCTAHOBUTEIBHBIE  PEAKIIHM.
[Tporecchl okuceHus U BOCCTaHOBIEHUS. OKUCIUTENN U BOCCTAHOBUTEH.

Xumuueckuii IKcnepumenm:

H3y4eHHe OOpasloB BENIECTB METAUIOB M HEMETAJJIOB, B3aUMOJCHCTBUE
TUAPOKCUIA LHMHKA C pAacTBOPAMHM KHCJIOT W IIEJIOYEH, MPOBEACHUE OIBITOB,
WUTIOCTPUPYIOIIUX ~ MPUMEPHl  OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX  pEaKIui
(ropeHue, peakiuu pa3aoKeHus, COCAUHEHNUS).

Mescnpeomemmnbnie ceasu



Peanuzanusi MeXNpeIMETHBIX CBSI3€M MpU M3YYEHHM XMMHHM B 8 Kiacce
OCYILECTBIISIETCS YE€pPEe3 HCIOJb30BaHUE KaK OOIIUX €eCTECTBEHHO-HAYYHBIX
MOHSATUM, TaK W MOHATHUM, SIBISIONIUXCS CUCTEMHBIMH JJISI OTJECIBHBIX MPEAMETOB
€CTECTBEHHO-HAYYHOIO ITUKJIA.

OO01Me ecTeCTBEHHO-HAYUYHbIE MOHSATHUS: HAy4HbIN (DakT, rUmoTe3a, Teopus,
3aKOH, aHalW3, CHHTE3, Kiaccudukamus, TEePUOIUIHOCTh, HAOJIOIEHHE,
AKCIEPUMEHT, MOACIUPOBAHUE, UBMEPEHUE, MOJICIIb, SIBJICHUE.

@usnka: Marepus, aTroM, D3JIEKTPOH, NPOTOH, HEUTPOH, HOH, HYKIHJ,
M30TOIIbI, PaJUOAKTUBHOCTh, MOJIEKYNA, JJIEKTPUUYECKHUI 3apsjl, BEUIECTBO, TEJO,
00BEM, arperaTHoe COCTOSIHUE BEIIECTBA, ra3, (U3MYECKUE BEIUYUHBI, SIUHUIIBI
U3MEPEHUs, KOCMOC, IJIAaHEThI, 3BE31b1, COTHIIE.

buomnorus: dorocunres, apixanue, ouocdepa.

['eorpadusi: armocepa, ruapochepa, MHUHEpaNbl, TOPHBIE TMOPOJBI,
MOJIE3HBIE UCKOMAEMBIE, TOILUIUBO, BOJIHBIE PECYPCHI.

9 KIIACC

BemecTBo M XMMHUYecKasi peaKkIus

[lepnomnueckuit 3axoH. [lepuoandeckast cucTteMa XUMHUYECKHUX 3JIEMEHTOB /1.
. MengeneeBa. CTpoeHHE aTOMOB. 3aKOHOMEPHOCTH B HM3MEHEHUHU CBOWCTB
XUMHUUYECKUX DJJIEMEHTOB TMEPBBIX TPEX MEPUOJOB, Kalaus, KaIbLUi U HUX
COCMHEHUN B COOTBETCTBUU C TIOJOKEHHEM 3JIEMEHTOB B llepuoanueckon
CUCTEME U CTPOEHHUEM MX aTOMOB.

CrpoeHue BellecTBa: BHIbl XUMUYECKOW CBSI3U. THIBI KPUCTATITUMYECKHUX
PEIETOK, 3aBUCUMOCTh CBOMCTB BEIIECTBA OT THIIA KPUCTAJUIMUECKON PEIIETKU U
BUJIa XUMHYECKOM CBS3H.

Knaccuduxainyss 1 HOMEHKJIATypa HEOPTraHUYECKUX BEIIECTB. XUMHUYECKUE
CBOMCTBA BEIIECTB, OTHOCSIIMXCS K Pa3JIMYHBIM KJaccaM HEOPTraHUYEeCKUX
COEIMHEHUI, TEHETUYECKAas CBSI3b HEOPTaHUYECKUX BEIIECTB.

Knaccudukaiys XuMA4eCKUX peakiuii Mo pa3aTuIHbIM MPU3HAKAM (TI0 YUCTy
U COCTaBy YYacTBYIOIIMX B PEAKIUM BEIIECTB, MO TeIroBoMy 3ddekrty, Mo
W3MEHEHUIO CTENEHeW OKMUCIICHHS XUMHYECKUX JJIEMEHTOB, MO OOPAaTUMOCTH, IO
YYaCTHIO KaTaju3aTopa). DK30- U SHJIOTEPMUUYECKUE PEAKIIMH, TEPMOXUMHUYECCKUE
YpaBHEHUS.

[TonsiTue 0 CKOpOCTH XUMHUYECKOW peakinuu. [loHsTHE 00 00paTUMBIX U
HEOOPATUMBIX XUMUUYECKUX peakiusax. [[oHsATHEe 0 TOMOTeHHBIX M IeTepOTCHHBIX
peakuusax. Ilonsatue o karanuze. IloHsATHE O XUMUYECKOM paBHOBECUU. DaKTOPHI,
BIIMSAIONIME HA CKOPOCTh XMMHUYECKOW PEAKIMU U TMOJOXKEHUE XUMHUYECKOTO
pPaBHOBECHSL.

OKHCITUTETFHO-BOCCTAHOBUTENILHBIE  PEAKIMK,  AJIEKTPOHHBIN  OajaHc
OKHCIIUTEIIbHO-BOCCTAHOBUTENBHON  pEaKLUU. CocraBiieHME  ypaBHEHUU



OKHUCJIUTEIbHO-BOCCTAHOBUTENIBHBIX ~ PEAaKUU C  HCHOJB30BAHUEM  METOJIa
AIIEKTPOHHOTO OajaHca.

Teopus 3MEKTPOIUTUYECKON AUCCOLMALIMH. DIEKTPOIUTHI U HEIJIEKTPOJIUTHI.
KaTtnonsl, annoHsl. MeXaHU3M [HCCOLMAIIMU BEIIECTB C Pa3JIMYHBIMU BUIAMU
XuMH4eckoil cBsizu. CteneHs aucconuanuu. CUIIbHBIE U ClIa0ble 3JIEKTPOJIUTHI.

Peakiuun noHHOTO 0OMEHa. Y CIOBHS MPOTEKAHUS PEAKIIMH HOHHOTO 0OMEHa,
MOJHBIE M COKpAllléHHbIE HMOHHBIE YypaBHEHUs peakiuil. CBOWMCTBAa KHCJOT,
OCHOBAaHMM W COJIGM B CBETE TMPEJACTABICHUNH 00 DIIEKTPOJIUTHUCCKOMN
nuccounanuu. KauectBeHHble peakiii Ha MOHBL. [IOHSATHE O THAPOIN3E CONEH.

Xumuueckuii IKcnepumenm:

O3HAKOMJICHUE C MOJEJISIMA KPUCTALNIMYECKUX PEHIETOK HEOPraHUYECKHUX
BEILIECTB — META/VIOB M HEMETauloB (rpadurTa W anMasa), CIOKHBIX BEIIECTB
(xJopuaa HaTpus), UCCIENOBAHUE 3aBUCUMOCTU CKOPOCTU XMUMHUYECKON peakiuu
OT BO3JICUCTBHS PA3UYHBIX (HAKTOPOB, MCCIEIOBAHUE IIIEKTPOIPOBOTHOCTH
pacTBOpPOB BEHIECTB, IMpOLECCa JTUCCOIMAIMU KHCIOT, IIEJIOYEe U COJIer
(BO3BMOKHO  HCIOJIb30BAHUE BHUJCO MAaTE€pUANIOB), MPOBEICHUE  OIBITOB,
WUTIOCTPUPYIOIIUX ~ TMPU3HAKK  TMPOTEKAHUS  peakuuii HMOHHOro  oOMeHa
(oOpazoBaHue oOcaaka, BBIJICICHHE Ta3a, OOpa30BaHHWE BOABI), OIBITOB,
WUTIOCTPUPYIOLIUX ~ MPUMEPBl  OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX  pEaKIUi
(ropenue, peakiuu pasfioKeHUs, COCIMHEHUS ), paclOo3HABaHUE HEOPTaHMYECKUX
BEIIECTB C TMOMOINBIO KAYECTBEHHBIX PEAKIMA HA HOHBI, PEUICHUE
AKCIEPUMEHTAIbHBIX 33]1a4.

HemeTausibl 1 MX cOeIMHEHUS

OO6mast xapaktepuctuka TrajoreHoB. (OCOOEHHOCTH CTPOCHHSI aTOMOB,
XapakTepHble cTeneHu okucieHus. CTpoeHue W (PU3NUYECKHUE CBOMCTBA MPOCTHIX
BEIIECTB — TajJoreHoB. XWMHUYECKHE CBOWCTBA HAa MOpUMEpe  XJopa
(B3aMMOJEICTBHE C MeETa/llaMH, HEMETajulaMH, WIeJ04YaMu). XJIIOPOBOJIOPO/I.
ConsiHast KUCIIOTa, XMMUYECKHE CBOMCTBA, MOJydeHHE, nmpumeHeHue. [lelicTBue
XJIOpa U XJOPOBOAOPOAA HA OPraHW3M 4YeJIoBeKa. BakHeWmme XJIOpUAbl U UX
HaXOXJICHUE B IPUPOJIE.

O6mas xapaktepuctuka snemMeHToB VIA-rpynmnbel. OCOOEHHOCTH CTPOEHHUS
aTOMOB, XapaKTepHbIe cTerneHu okucieHus. CtpoeHue u (HU3MYECKUE CBOMCTBA
MIPOCTHIX BEIIECTB — KUCIOPOAA U Cephbl. AJUIOTPOITHbIE MOAU(BUKAIINN KUCIOPO1a
U cepbl. XuMU4eckue cBoilicTBa cepbl. CepoBOIOPOJ, CTpOCHUE, (PUBHUECKHE U
XUMHUYecKkue cBorcTtBa. OKCHABI CEpbl KAaK MPEACTABUTENIN KHUCIOTHBIX OKCHJIOB.
Cepnass kmciota, (Quanueckue © XUMUYECKHE CBOHCTBa (oOmme Kak
MPEACTaBUTENS Kjacca KHUCIOT U crnenududecKkne). XHUMHUYECKUE PEaKIINH,
JeXalue B OCHOBE MPOMBIIUICHHOTO CHOCO0a TMOMYYeHUST CEPHOM KHCIIOTHI.
[Ipumenenue cepHoii KucaoThl. Coau CEpHOM KUCIOThI, KAYECTBEHHAsI pEAKLMs Ha



cyiabdaT-uoH. HaxoxaeHue cepbl u €€ COCOUHEHHH B MpHpPOAE. XUMHUYECKOE
3arpsi3HEHHE OKPY’KAIOIIEH CcpeAbl COCIWHEHHUSIMU CEpbl (KUCIOTHBIE OXKIIH,
3arpsi3HEHUE BO3/lyXa U BOJIOEMOB), CIIOCOOBI €T0 MPEI0TBPAILCHUSI.

OO6mast xapaktepuctuka 371eMeHTOB VA-rpymnmbl. OCOOEHHOCTH CTPOCHUS
aTOMOB, XapaKTEpHbIE CTENEHU OKHCIECHUS. A30T, paclpOCTpaHEHHUE B MPUPOJIE,
dusznyeckue U XxuMudeckue cBoictra. KpyroBopot a3ora B mpupoje. AMMHUak, ero
bu3nYecKue 1 XUMUICCKHAE CBOMCTBA, TOJydyeHrne u mpuMeHerne. Com aMMOHWS,
ux pU3NUECKUEe U XUMUYECKUE CBOWMCTBA, MpUMeHeHHe. KauecTBeHHas peakiius Ha
WOHBI aMMOHMS. A30THasl KHUCJIOTa, €€ ToJiydeHHe, (U3MYECKUE U XHUMHYECKUE
CBOiicTBa (0OIME Kak TMpeJCTaBUTENS Kilacca KHUCIOT U  Clenu(puyecKue).
Hcnonb30oBaHWe HUTPATOB U COJIEM aMMOHMST B KayeCTBE MMHEPAIbHBIX
yn00peHunil. XuMHUYECKO€e 3arpsi3HEHUE OKPYKAIOIIEH Cpeibl COETMHEHUSIMH a30Ta
(KUCTIOTHBIE JTOXKAM, 3arpsi3HEHHE BO3JyXa, MOYBBI U BoAoEMOB). docdop,
aloTponHeie Moaudukamuu Gochopa, GUMUECKHE U XUMHUYECKHE CBOMCTBA.
Oxcug docdopa (V) u bochopHas kuciaota, Pu3ndIecKue U XMMHUUECKHUE CBOMCTBA,
nosyuenue. Mcnonp3oBanue GpocharoB B KaUeCTBE MUHEPAIBHBIX YIOOPEHUH.

OO6mas xapakrtepuctuka 3nemMeHToB |V A-rpynmnbel. OCOOEHHOCTH CTPOEHHUS
aTOMOB,  XapaKTEpPHbIE  CTENEHU  OKHUCICHHS.  YTIEpoHd,  auIOTPOIHBIE
MOAU(UKAIIUKA, PACIPOCTPAHEHHE B Mpupojae, (U3NYECKUE U XUMHUYECKHE
cBoiicTtBa. Ancopbuusi. Kpyrosopot yriepona B npuponae. Okcuabl yriepoja, ux
dbuznyeckue M XUMHUYECKHE CBOMCTBA, JEMCTBUE Ha JKUBBIE OPTaHU3MBI,
MOJIYYCHUE U TMPUMEHEHHEe. DKOJOTUYECKUE MPOOJEMBbI, CBSI3aHHBIE C OKCHUIIOM
yraepoaa (IV), rumoresa riao6anbHOr0 TMOTEIJICHUS KIMMaTa, MapHUKOBBIN
addekr. YronpHas KuciaoTa U €€ coM, uX (PU3NUeCKue U XMMHYECKHUE CBOMCTBA,
nojgyyeHue W TpuMeHeHue. KauecTBeHHas peakiuss Ha KapOOHAT-UOHBI.
Hcnonb3oBanrue kapOOHATOB B OBITY, MEIUIIMHE, MPOMBIIIICHHOCTH U CEJILCKOM
XO34UCTBE.

[lepBoHavabHBIE TTOHATHS 00 OPTaHUYECKUX BEIIECTBAX KaK O COSTUHEHUSIX
yraepoja (MeTaH, 3TaH, 3TUJIEH, alleTUIICH, TaHOJI, TJIMLEPUH, YKCYCHAs! KUCIIOTA).
[IpupoaHbie HMCTOYHUKU YTIEBOAOPOAOB (yrojib, MPUPOJIHBIA Ta3, HEPTh),
MPOAYKTBl UX TepepaboTku (OEH3WH), UX POJib B OBITY U MNPOMBIIIJIEHHOCTH.
[TonsiTne 0 OMOJIOTMYECKN BaXKHBIX BEIIECTBAX: KUpax, OeNkax, yrieBojax — U ux
poJii B KM3HM 4YeloBeKa. MarepualibHOE €IUHCTBO OpPraHUYECKUX U
HEOPTaHUYECKUX COSTUHCHUM.

KpemHuuii, ero Qusnueckue M XUMHUYECKHE CBOMCTBA, IOJIyYCHHE H
npumeHenue. CoenuHeHHus KpeMmHHs B mpupone. OOmme mpeacTtaBieHus 00
okcunie kpemuust (IV) u kpemuueBoi kuciore. CHIMKAThI, UX UCIIOIb30BaHUE B
OBITY, B MPOMBIIIJIEHHOCTU. BaxHelllne CTpOUTENbHbIE MaTepHallbl: KEpaMHUKa,



CTEKJIO, IIEMEHT, O0eToH, kene300eToH. [Ipobnempr 6€30MacHOr0 HMCIOIB30BAHMUS
CTPOUTEIBHBIX MAaTEPUAIIOB B IOBCETHEBHON KU3HHU.

Xumuueckuii IKCnepumenm:

U3y4eHUEe 00pa3IOB HEOPraHWYECKHUX BEIIECTB, CBOMCTB COJITHOM KHUCIIOTHI,
MPOBE/ICHUE KAYECTBEHHBIX PEAKIMN Ha XJIOPUJ-MOHBI U HAONIOJCHHUE MPU3HAKOB
UX TPOTEKAHMsS, OMBITHI, OTpa)Xaromme (PU3NUecKrue M XUMHYECKHE CBONCTBA
TraJIOT€HOB M WX COEIWHEHHH (BO3MOXKHO HCIIOJIB30BAaHUE BHUAEOMATEPUATIOB),
O3HAKOMJIEHHE C 0Opa3llaMu XJIOPUAOB (TajoOreHUOB), O3HAKOMJICHHE C
oOpasulamu ceppl U €€  COeAUHEHUSIMU  (BO3MOXHO  HCIOJb30BaHHE
BUJICOMATEPHUAIOB), HaOIIOIEHNE TIpoliecca OOYIIIMBaHUs caxapa o JIeHCTBUEM
KOHICHTPUPOBAHHOW CEPHOM  KHUCJIOThI, HW3Yy4YCHUE XUMHYECKHUX CBOMCTB
pa30aBIEHHOIN CEPHOM KUCIIOTHI, MPOBEJECHUE KAUECTBEHHOM peaKIuu Ha cyJibdat-
MOH U HaOJI0O[eHHE MpHU3HaKa €€ MpPOTEKaHMs, O3HAKOMJIEHHE C (PU3NYECKUMU
cBoiicTBamMM a3oTa, (ochopa W HMX CcOoeOIUHEHUH (BO3MOKXHO HCHOJIb30BAaHUE
BUJIEOMATEPHAIIOB), 00pa3aMu a30THBIX U (HOChHOPHBIX yAOOpEHUH, MOIyUYEHHE,
coOupaHue, pacrno3HaBaHWE€ M M3YYEHUE CBOMCTB aMMHUaKa, MPOBEICHUE
KAUECTBEHHBIX PEaKUMi Ha MOH aMMOHHMS U (pochar-uoH U U3ydyeHHe NMPU3HAKOB
UX MPOTEKaHMUsl, B3aMMOJICCTBUE KOHIIEHTPUPOBAHHOM a30THOM KUCJIOTHI C MEJIbIO
(BO3MOXHO HCIIOJIB30BAaHNE BUJIEOMATEPHUAIIOB), U3y4YeHUe Mojelen
KPUCTAUTMYECKUX peIETOK anMasza, Tpadura, dyiiepeHa, O3HAKOMIIEHHUE C
MPOIIECCOM  aJCOPOLIMM PACTBOPEHHBIX BEIIECTB AKTUBUPOBAHHBIM YIJIEM U
yCTPOMCTBOM NpPOTHBOTa3a, MOJIydeHHe, COOMpaHue, paclio3HaBaHUE U W3Y4YECHHE
CBOMCTB YTJIEKHCIIOTO ra3a, MPOBEACHUE KAYECTBEHHBIX PEAKIM Ha KapOOHAT U
CWIMKAaT-UOHBl M M3yYECHHE IIPU3HAKOB MX MPOTEKAHUS, O3HAKOMIJICHHE C
NPOAYKUMEW CHUJIMKATHOM MPOMBIIUIEHHOCTH, PEIIEHUE 3KCIEPUMEHTATbHBIX
3a/1a4 1o TeMe «BaxHenmme HeMeTauTbl M UX COCTUHEHUSY.

MeTtasibl M MX COCAUHEHUSA

OO1rast XapakTepUCTUKA XUMHUECKHUX 3JIEMEHTOB — METAJUIOB HA OCHOBaHHUU
ux noyiokeHus B llepuommueckod cucreme xumuyeckux diaemeHtos I U.
MenneneeBa u cTpoeHus: aToMoB. CTpO€HHE MeETaUIOB. MeTtayudeckasi CBsi3b U
METAJUIMYECKAsT ~ KPUCTAJUIMUECKass  PEIIETKA.  DJIEKTPOXUMUYECKHH  pAl
HaMpsHKEeHUN MeTawoB. OU3nyecknue U XUMUYECKHUEe CBOMCTBA MeTaiioB. Oomue
criocoObl mosydeHus MeTayioB. lloHATHE O KOPpPO3MH METaIOB, OCHOBHBIE
CcrocoObl 3auMThl UX OT Kopposuu. CruiaBel (CTallb, YYTyH, AIOPATIOMUHUM,
OpoH3a) ¥ X MPUMEHEHHUE B ObITY U MPOMBIIIIIICHHOCTH.

[Ilenounsie meTamnpl: nonoxeHue B [lepuoanyeckon cucremMe XMMHUYECKUX
anemenToB /. . MenzaeneeBa, CTpoeHHE MX aTOMOB, HaXOXKICHHE B IPUPOLIE.
duznyeckre U XUMUYECKUE CBOMCTBA (Ha mpuMepe HaTpus u Kanus). OKCUIbl U



TUIPOKCUABl HaTpus MW Kanusa. [IpuMeHeHne WIENOYHBIX METAUIOB MU MX
COCIUHCHUM.

[[lenoyno3emenbpHblE METaJUIbl MAarHMid M KaJblMH: IIOJIOXKCHHE B
[Tepuomuueckon cucremMe xumMudeckux sneMeHToB JI. M. MenneneeBa, crpoeHue
MX aTOMOB, HaX0XJEHUE B NpUpoe. PU3NUECKUE U XUMUYECKUE CBOMCTBA MarHusl
U Kanblus. Baxuelve coequHEHUs KalblUs (OKCHI, THUIAPOKCHUI, COJIH).
JKécTKkoCTh BOJBI M CITOCOOBI €€ YCTPaHEHUS.

AJtoMUHUN: TIo10)keHue B [leproindeckor cucTeMe XMMUYECKUX 3JIEMEHTOB
. . MenpgeneeBa, CTpoeHHE atoma, HaxXOXAcHWE B mpupoae. Dusnmueckue u
XUMHUYECKHE CBOMCTBA aIFOMUHMSA. AM(OTEpHBIC CBOMCTBA OKCHJIAa U THAPOKCHIA
aJIIOMHHHUSI.

Kenezo: nonoxenne B [leproanueckon cucreMe XMuMHYECKUX 3JIEMEHTOB /J1.
. MengeneeBa, CTpoe€HHE aToMma, HaxOoXJIeHUEe B mnpupoaec. Duznmyeckue u
XUMHYECKHE CBOMCTBA kene3a. OKCUIbI, THAPOKCUIBI U conn xkenesa (1) u xenesa
(1), ux cocraB, CBOMCTBA U MOJy4CHUE.

Xumuueckuii IKcnepumenm:

O3HAaKOMJIEHHME ¢ o0pa3llaMd METAJIOB U CIUIABOB, HUX (PU3MUECKUMU
CBOMCTBAMH, M3Y4Y€HHE  PE3YJIbTAaTOB  KOPPO3UH  METAIOB  (BO3MOYKHO
WCIIOJB30BaHUE BHUICOMATEPHATIOB), OCOOCHHOCTEH B3aMMOJCHUCTBUS OKCHIA
KaJIbIIUSI W HATpus C BOJON (BO3MOXKHO HCIIOJIb30BaHUE BUJICOMATEPUAIOB),
HCCIICIOBAHUE CBOMCTB KECTKOM BOJIBI, MpOIECCa TOPEHUS KeJe3a B KUCIOPOJE
(BO3MOXKHO  HCTOJIb30BAaHWE  BHJICOMATEPHUANIOB), IPU3HAKOB  IMPOTCKAHUS
KAYE€CTBCHHBIX PEAKIIMKA HA WOHBI: MarHus, KIbLHS, alFlOMUHUS, [IUHKA, JKEJIe3a
(1) u xene3a (1), meau (11), HabGIFOIEHUE U OMUCAHUE MPOLIECCOB OKPAITMBAHHUS
MJJaMEHH MWOHAaMU HaTpusi, Kalus U Kaiblusg (BO3MOXHO HCIOJIb30BaHUE
BHUJICOMATEPUAIIOB), UCCIIEIOBaHNE aM(POTEPHBIX CBOMCTB THAPOKCUAA ATIOMUHUS
Y TUAPOKCHUJIA [MHKA, PEIICHUE SKCTIEPUMEHTABHBIX 3a7a4 1o TeMe «BakHenime
METaJlJIbl U UX COCAMHCHUS.

XUMHA M OKPYKAIOIIAA cpela

BemectBa u Marepuanbl B ITOBCEIHEBHOM KHU3HM YEIOBEKA. be3omacHoe
WCIIOJIb30BaHME BEILIECTB M XMMHMUYECKUX peakuuil B ObITy. [lepBas momoinb npu
XAMHUYECKUX 0KOTaxX U OTPABJICHUSIX.

XUMUYECKOE 3arpsi3HEHHE OKpYKarouled cpeabl (MpeaeiabHas T0mycTUMast
KOHIIEHTpalus BemiecTB, nanee — [1/1K). Ponb xumMuu B penieHun SK0JIOrHYECKUX
npobJieM.

Xumuueckuii IKcnepumenm:

u3ydeHue oOpasloB MaTepuajoB (CTEKJO, CIJIaBbl METAJUIOB, MOJMMEPHBIC
MaTepHuabl).

Mesricnpeomemmnuwle céasu



Peanuzamus MeXnpeaMeTHBIX CBs3el MpH W3YYeHHMM XMUMHUHU B 9 Kiacce
OCYULIECTBJISIETCS. 4Y€pe3 HCIIOJIIb30BAaHUE KaK OOIIMX €CTECTBEHHO-HAYYHBIX
MOHSTUN, TaK U TOHATUH, SIBISIOIIUXCS CUCTEMHBIMH JIJISl OTACIBbHBIX MPEIMETOB
€CTECTBEHHO-HAYYHOI'O IIUKJIA.

OO1ue ecTecTBEHHO-HAy4YHbIE MOHATUS: HAY4HbIM (DAaKT, TUIIOTE3a, 3aKOH,
TEOpHUs, aHallu3, CHHTE3, KIacCu(pUKalusi, NEPUOJAUYHOCTh, HaOIIOACHHE,
OKCIEPUMEHT, MOJCIHPOBAHUE, H3MEPEHHUE, MOJEJb, SIBICHHUE, MAaPHUKOBBIN
s eKT, TEXHOIOTHS, MaTEPHUAITBI.

®dusuka: Marepus, aToOM, D3JIEKTPOH, IMPOTOH, HEUTPOH, HOH, HYKIH],
U30TOIbI, PaJHMOAaKTUBHOCTb, MOJIEKYJa, JJIEKTPUUYECKUH 3apsii, MNPOBOJHUKH,
NOJIYIPOBOJHUKH, JIUAJIEKTPUKU, (POTORIEMEHT, BEIIECTBO, TENO, OO0BEM,
arperaTHO€ COCTOSIHUE BELIECTBA, I'a3, pacTBOP, PACTBOPUMOCTb, KpUCTAJUIMYECKast
pemérka, CIulaBbl, (pU3MUYECKUE BEIMYMHBI, €IWHULBI U3MEPEHUs,, KOCMUYECKOE
IPOCTPAHCTBO, IJIAHETHI, 3BE3/1bI, COIHIIE.

buonorusi: ¢orocunHres, npixaHue, Ouocdepa, IKOCUCTEMA, MHHEPAIBHBIE
yI0OpeHus, MUKPOAJIEMEHTBI, MAKPOIJIEMEHTHI, ITNTATEIbHBIC BEIIECTBA.

['eorpadus: armocdepa, ruapochepa, MHHEpPaNIbl, TOPHBIE MOPOJBI,
M10JIE3HbIE UCKOIAaeMbl€, TOIJIUBO, BOAHBIE PECYPCHI.



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

JIMYHOCTHBIE PE3YJIBTATBI

JIMYHOCTHBIE pPE3yJIbTaThl OCBOEHHUS IPOrpaMMbl OCHOBHOI'O OOIIEro
o0Opa3oBaHMsI JOCTUTAIOTCS B XOJA€ OOyYeHHUS XMMHUU B EIUHCTBE y4eOHOU H
BOCIIUTATENBHOUN JIEATEIIBHOCTH B COOTBETCTBUU C TPAJULIMOHHBIMU POCCUUCKUMU
COIL[MOKYJIbTYPHBIMH M JTYXOBHO-HPAaBCTBEHHBIMU IIEHHOCTSIMU, MPUHATBIMH B
oOIIeCTBE TMpaBUJIaMU U HOpPMaMHU I[OBEJEHUS U CIHOCOOCTBYIOT Ipolieccam
CaMOIMO3HaHUs, CAMOPA3BUTHUS U COLIMATIU3ALMKI 00YUYaIOIIUXCS.

JIM4HOCTHBIE  pe3yJIbTaTbl  OTPaXalOT  TOTOBHOCTh  OOYyYarolIUXCS
PYKOBOJICTBOBaTbCS ~CHUCTEMOM TO3UTHBHBIX ILIEHHOCTHBIX OPUEHTAUUN W
pacCIIMPEHUE OIBITA AESITEIBHOCTH HAa €€ OCHOBE, B TOM YHUCJIE B YACTH:

1) naTpHOTHYECKOT0 BOCTIMTAHHUS

LIEHHOCTHOT'O OTHOUIIEHUS K OT€YECTBEHHOMY KYJIBTYPHOMY, HCTOPUYECKOMY
M HAy4YHOMY HACJIECAWI0, MOHWMAaHUS 3HAYEHHUS XMMHUYECKOM HAYKH B KU3HU
COBPEMEHHOr0 OOIIECTBA, CIIOCOOHOCTH BIJIAJETh JOCTOBEPHON MH(popManuei o
MEPENOBbIX JOCTUKEHUSIX W OTKPBITUSX MHUPOBOM M OTEUECTBEHHON XHMUH,
3aMHTEPECOBAHHOCTH B HAYYHBIX 3HAHUSAX 00 YCTPOMCTBE MUpPA U OOILIECTBA;

2) rpaKAaHCKOr0 BOCIUTAHMS:

MPEACTABICHUSI O COLMAIBHBIX HOpPMax M MpaBUIaX MEKINYHOCTHBIX
OTHONIEHUH B KOJUIEKTUBE, KOMMYHHKATUBHONW KOMIETEHTHOCTU B OOIIECTBEHHO
MOJIC3HOM,  y4eOHOMCCIENOBATENbCKOM, TBOPYECKOM W JAPYrHMX  BHJAX
NEeSATEIbHOCTH, TOTOBHOCTM K Pa3HOOOPA3HOM COBMECTHOW JEATENbHOCTH MpU
BBITIOJTHEHUU Y4YeOHBIX, TO3HABATEIBHBIX 3aJay, BBINOJIHEHUH XUMHYECKUX
HKCIIEPUMEHTOB, CO3/IJaHUU YYEOHBIX MPOEKTOB, CTPEMJICHUS K B3aMMOTIOHUMAHUIO
¥ B3aUMOIIOMOIIM B IMPOLECCe OTOW Y4YEeOHOM EeATENbHOCTH, TOTOBHOCTH
OLICHUBATh CBOE TOBEAEHUE M TMIOCTYNKH CBOMX TOBAPUILEW C IO3HUIUU
HPABCTBEHHBIX U MPABOBBIX HOPM € YUETOM OCO3HAHUS MOCIEACTBUI MOCTYIIKOB;

3) HEHHOCTH HAYYHOI'0 TIO3HAHUSI

MHPOBO33PEHYECKHUE TPEICTABICHUS O BEIIECTBE M XMUMHYECKOW pPEaKLMH,
COOTBETCTBYIOIIME COBPEMEHHOMY YPOBHIO Pa3BUTHA HAyKM M COCTaBIISIOLINE
OCHOBY JIJI1 TIOHUMaHUsI CYIIHOCTH HAYYHOW KapTHHBI MUpPA, MPEACTABICHUS 00
OCHOBHBIX 3aKOHOMEPHOCTSIX pa3BUTHUS NPUPOIbI, B3aUMOCBA3AX YEIOBEKA C
MIPUPOTHOM CPENOM, O POJIM XUMHUHU B TO3HAHUHU 3TUX 3aKOHOMEPHOCTEM;

M03HABATEIbHBIE MOTHUBBI, HAIIPABIICHHBIE HA MOJYYCHUE HOBBIX 3HAHUU IO
XUMUHU, HEOOXOIUMBIE I OOBSICHEHUS HAOJFOMaeMBIX TPOIECCOB W SIBJICHUH,
MO03HABATENIbHOM, MH(DOPMAIMOHHOW M YHUTATENbCKOW KyJIbTYpbhl, B TOM YHCIE
HABBIKOB CaMOCTOSITEJIbHOM palboThl C y4eOHBIMU TEKCTaMH, CIPABOYHOMN



JUTEPATYPOH, JIOCTYIMHBIMA TEXHUYECKHUMHU CPEACTBAMU HH(POPMAIMOHHBIX
TEXHOJIOTHH;

WHTEpPEC K OOYyYCHHMIO M TO3HAHWIO, JIFOO03HATEIBHOCTh, TOTOBHOCTH H
CIOCOOHOCTh K  €caMOOOpa3oBaHMIO, TMPOEKTHOM U  HUCCIEIOBATEIbCKOM
JeSATEIbHOCTH, K OCO3HAHHOMY BBIOOPY HAINPaBICHHOCTH M YPOBHS OOy4YeHUsS B
JIaTbHEHIIIEM;

4) popmMupoOBaHUS KYJbTYPbI 310POBbSI:

OCO3HAaHHUE IIEHHOCTU KW3HU, OTBETCTBEHHOTO OTHOUIEHUS K CBOEMY
3JI0POBbIO, YCTAaHOBKM Ha 370pPOBBIM 00pa3 >KU3HU, OCO3HAHWE MOCIEACTBUU U
HEIPUSATUE BPEIHBIX MPUBBIYEK (YIOTPEOICHHS aJIKOTOJs, HAPKOTUKOB, KypEHHs),
HEOOXOJMMOCTH COOMIOJICHUSI MpaBui O€30MaCHOCTH Tpu  OOpallleHUuu ¢
XUMHUYECKUMHU BEIIECTBAMH B OBITY U pEabHOMN KU3HU;

5) Tpy10BOT0 BOCTIMTAHUSI:

MHTEpEC K MPaKTUUYECKOMY U3yUYEHHUIO TTpodeccuil 1 Tpyaa pa3aIuyHoro poja,
YBOKEHHUE K TPYAy M pe3yjibTaTaM TPYJAOBOH IEATEIbHOCTH, B TOM 4YHUCJE Ha
OCHOBE NPUMEHEHHS MPEAMETHBIX 3HAaHMM MO XWUMHUHM, OCO3HAHHBIM BBIOOP
WHJMBUAYAJTLHOU TPACKTOPUHU MPOJIOHKEHUS 00pa30BaHUsl ¢ yUETOM JTUYHOCTHBIX
WHTEPECOB U CIIOCOOHOCTH K XMMUU, OOIIECTBEHHBIX HHTEPECOB U MOTPEOHOCTEH,
ycrenrHon npodeccnoHaabHOM eITeIbHOCTH U Pa3BUTHS HEOOXOAMMBIX YMEHHM,
TOTOBHOCTh aalTUPOBATHCS B TPOQPECCHOHATBLHOM Cpejie;

6) IKOJIOrHYeCKOro BOCIIUTAHMS

HKOJIOTHYECKH I1€JIECO00pa3HOE OTHOIICHHE K TMPUPOJEC KaK HCTOYHHKY
YKWU3HU Ha 3eMJie, OCHOBE €€ CYILECTBOBAHUS, IOHUMAaHUE LIEHHOCTH 3I0POBOTO U
O6e3omacHoro oOpas3a >KM3HU, OTBETCTBEHHOE OTHOIIEHHE K COOCTBEHHOMY
(bU3NYEeCKOMY M TICUXMYECKOMY 3J0pPOBbIO, OCO3HAHUE IIEHHOCTH COOJIOJICHHUS
npaBuJ1 0€30MacHOTO MOBEICHUSI P padOTE C BEIIECTBAMU, a TAKKE B CUTYalUsIX,
YTPOKAIOIMINX 3J0POBbIO U KU3HU JIIOJEH;

CIIOCOOHOCTH TIPUMEHATH 3HAHUS, TOJydaeMble MPU H3YYCHUH XUMUH, IS
pelIeHus 3a7a4, CBSI3aHHBIX C OKPYKAIOUIEN NTPUPOIHON CPEIOH, IS TTOBBIIICHUS
YPOBHSI  DKOJIOTMYECKOM  KYJBTYpbl, OCO3HAHHUS TJIOOAJTBLHOTO  XapakTepa
AKOJIOTUYECKUX MPOOJEM M IMyTeH WX PEIICHHS MOCPEICTBOM METOJ0OB XHMUHU,
HKOJIOTHYECKOTO MBIIIJICHUS, YMEHUS PYKOBOACTBOBATHCS UM B MO3HABATEIBHOM,
KOMMYHUKATUBHOM Y COLMAJIbLHON ITPAKTHKE.

METAINIPEJMETHBIE PE3YJIbTATDBI

B cocraBe wMeTanpeaMETHBIX pE3yJbTAaTOB BBIICIAIOT 3HAYUMBIE IS
dbopMHUpOBaHUS MHUPOBO33PEHHS OOIEHAYyYHbIE TOHATUS (3aKOH, TEOpHs,
MIPUHITAT, TUTIOTE3a, (DAKT, CHCTEMa, MPOIECC, IKCIIEPUMEHT U JIPYTOE.), KOTOPHIC
WCITOJIB3YIOTCSI B €CTECTBEHHO-HAYYHBIX YYCOHBIX TMPEIMETax W TO3BOJISIIOT Ha
OCHOBE 3HaHUN M3 ATUX MPEAMETOB (OPMUPOBATH MPEACTABICHUE O ILIEJIOCTHOM



HAyYHOW KapTHUHE MHPA, U YHUBEpPCAJIbHBIC yUeOHbIE IEWCTBUS (ITO3HABATEIIbHBIEC,
KOMMYHUKATHBHBIC, DPETYJISATHBHBIC), KOTOpPhIE 0OECTeunBarOT (OPMUPOBAHUE
TOTOBHOCTH K CaMOCTOSITEJIbHOMY IUJIAHUPOBAHUIO W OCYIIECTBICHUIO y4eOHOMU
JIEATECIILHOCTH.

ITo3HaBaTe/ibHbIE YHMBEPCAJIbHBIE YUeOHbIE HeiiCTBUS

ba3zoBble Jlornueckue JaeicTBuA:

YMEHHUSI HCIMOJb30BaTh MNPUEMBI JIOTUUECKOTO MBIIUICHHUS MPU OCBOCHUU
3HAHUMU: PACKPBIBATH CMBICT XUMHUYECKUX MOHSATHUH (BBIACISATH UX XapaKTEPHbBIC
MPU3HAKK, yCTaHABJIMBATh B3aUMOCBSI3b C JPYTMMHU THOHSATHUSIMH), HUCIOJIb30BaTh
MOHATHUS JIJIs1 OOBSICHEHUS OT/ACIbHBIX (PaKTOB U SBJICHUH, BRIOUPATh OCHOBAHUS U
KpUTEpUH JJIsl KJacCU(PUKAIIUU XUMHUYECKHX BEIIECTB M XUMHUUYECKUX PEAKIUM,
YCTaHABJIMBATh MPUYUHHO-CJICICTBEHHBIE CBSI3M MEXKIYy OOBEKTaMH HW3Yy4YCHWS,
CTPOUTH JIOTUUECKHUE PACCYXIACHUS (MHAYKTHUBHBIC, JICTYKTUBHbBIC, 10 aHAJIOTHN),
JieNaTh BBIBOJIBI M 3aKIIOUCHUS

YyMEHHUE TMPUMEHSATH B TPOIECCEe TMO3HAHUS TOHATUS (NIPEIMETHBIE U
METanpeIMETHBIC), CAMBOJIMYECKHUE (3HAKOBBIC) MOJIECTU, UCTIOIb3yEMbIC B XUMUH,
npeoOpa3oBbIBATH MIMPOKO MPUMEHSIEMbIE B XUMUU MOJEIbHBIE MPEICTABICHUS —
XUMHUYECKUN 3HaK (CHMBOJ DJIEMEHTAa), XHMHYecKas (opMmylia W YpaBHCHHUE
XUMHUYECKON PEeaklMy — MPH PEIICHUH y4eOHO-TTO3HABATEIbHBIX 33J1ad, ¢ YIETOM
ATUX MOJICTBHBIX MPEJCTABICHUIN BBISBIATh M XapaKTEPU30BaTh CYIIIECTBEHHbBIC
MPU3HAKUA U3yYaeMbIX OOBEKTOB — XMMHUUYECKUX BEIIECTB U XUMHUECKUX PEAKIIUMT,
BBIBIIAT,  OOIIME  3aKOHOMEPHOCTH, IPUYMHHO-CICJACTBCHHBIC CBSI3M U
MPOTHBOPEUMS B U3YyUaEMbIX MPOLIECCAX U SABICHUSX.

ba3oBble ucciiefoBarTe/IbCKHe AeiiCTBUS.

YMEHHUE HCIOJIb30BaTh MOCTABJICHHBIE BOMPOCHI B KAue€CTBE HHCTPYMEHTA
MO3HAHUS, a TaKKe B KayeCTBE OCHOBBI [JIi (POPMHUPOBAHUSI THUIOTE3bI IO
MPOBEPKE MPABUILHOCTH BBICKA3bIBAEMBIX CYKICHUN;

MPUOOPETCHUE OMbBITa 110 IUIAHUPOBAHUIO, OpPraHU3AIlMd W TIPOBEACHUIO
YYEHUYECKUX OKCIEPUMEHTOB, yMeHHE HaOIwaaTh 3a XOJ0M Mpoliecca,
CaMOCTOSITEJILHO MPOTHO3UPOBATH €ro pe3ynbTaT, popMyaupoBaTh 0000IIECHUS U
BBIBO/IbI 110 Pe3yJibTaTaM MPOBEAEHHOTO OMbITa, UCCIEIOBAHMS, COCTABIISITH OTUET
O MPOJIeTTaHHOM padoTe.

Pabora c nunopmanueii:

yMEHHUE BBIOMpATh, AHAIM3UPOBATH W HWHTEPIPETUPOBATH HUHPOPMAIUIO
Pa3IMYHBIX BUJIOB M (JOPM MPEACTABICHUS, MOJYyUYaeMyl0 U3 pa3HbIX UCTOYHHKOB
(Hay4HO-TIOMYyJISIpHAsT  JIUTEpaTypa XUMHUYECKOTO COJIEp>KaHUs, CIPaBOYHBIE
nocoOus, pecypcel WHTepHETa), KPUTHUYECKH OICHWBATH IMPOTHBOPEUYUBYIO U
HEJI0OCTOBEPHYIO MH(OPMAITHIO;



YMEHUE NPUMEHATh Pa3Iu4HbIE METOJAbl M 3aMpPOChl MPU NOHUCKE U OTOOpE
uHGOpPMAIlMU U COOTBETCTBYIOIIMX JAHHBIX, HEOOXOAMMBIX JJIsS BBITOJHEHUS
y4eOHBIX U TIO3HABATENBHBIX 33/1a4 OMPEEIEHHOTO TUIa, TPUOOPETEHHE OTbITa B
o0nacTh MCHOJB30BaHUS  HMHPOPMALMOHHO-KOMMYHUKAaTUBHBIX TEXHOJIOTHUH,
OBJIAJICHUE KYJIbTYpOH aKTUBHOT'O MCIIOJIb30BAHMSI PA3JINUYHBIX IOMCKOBBIX CUCTEM,
CaMOCTOSITENIFHO BBIOMpaTh ONTUMATBHYIO (HOpMY MpeAcTaBIeHUS UH(DOPMALIUU U
WUIIOCTPUPOBATh PEIIAEMbIE 337a4l HECIO0XHBIMU CXEMaMH, JharpamMaMu,
Ipyrumu opmamMu rpadKu U UX KOMOUHALIUSIMU;

YMEHHME HCIOJIb30BaTh M AHAJNM3UPOBATh B Ipolecce YydyeOHOHl u
UCCIIEIOBATENbCKON NI€ATEIbHOCTY MH(POPMAIMIO O BIUSHUM MPOMBIIUIEHHOCTH,
CEJIbCKOTO XO3SIIICTBA M TPAHCIOPTAa Ha COCTOSIHHE OKPYKAaroWEed MNpUpPOIHON
Cpelbl.

KoMMyHMKATHBHBIE YHHBEpPCAJbHbIC Y4eOHbIe JeHCTBHS:

YMEHMs 3a/aBaThb BONPOCH (B XOA€ Juanora M (WJIM) JOUCKYCCHM) IIO
CyLIECTBY  OOCYXJaeMOl  TeMbl, (POPMYJIHpPOBATH CBOM  IPEIJIOKECHHS
OTHOCHUTEIBHO BBIITOJHEHMSI MPEJI0KEHHOM 3a1a4H;

YMEHUSL  NPEJCTaBIATh  NOJYYEHHBbIE  pPE3yJbTaThl  ITO3HABATEIbHOU
NEATEIPHOCTH B YCTHBIX W NMCBMEHHBIX TEKCTaX; JeJaTh MPE3CHTALUIO
pe3yJbTaTOB BBIMOJIHEHHUS XUMHUYECKOTO 3KCIEpUMEHTa (J1abopaTOPHOTO OIbITA,
71a00paTOpHOI pabOTHI O MCCIIEOBAHUIO CBOMCTB BEILIECTB, YUEOHOTO MTPOEKTA);

yMEHUs1 Y4eOHOro COTPYAHMYECTBA CO CBEPCTHUKAMU B COBMECTHOM
IIO3HABATEJIbHOM W MCCIIEIOBAaTEIbCKOM  JACSATENBHOCTH  IIPU  PELIEHUU
BO3HUKAIOIIMX MPOOJIEM Ha OCHOBE yuyéTa OOIIMX HHTEPECOB M COIJIACOBAHUS
no3uuil (00cyxeHusi, oOMEeH MHEHMSIMH, «MO3TOBBIE LITYPMbI», KOOPJIWHAIUS
COBMECTHBIX JEHCTBUM, OINpENCICHUE KPUTEPUEB II0 OLEHKE KadecTBa
BBITIOJTHEHHOHN pabOTHI U ApyTHe).

PerynsiTuBHBIC YHHBeEpCaJbHbIe y4eOHbIe NeHCTBUSA:

YMEHUE CAMOCTOSTENIBHO ONPENENATh LENH JEATEIbHOCTH, IUIAHWPOBATh,
OCYUIECTBJIATh, KOHTPOJIUPOBATH U IMPU HEOOXOJUMOCTH KOPPEKTUPOBATH CBOIO
NesATeIbHOCTh, BBIOMpaTh Harbonee 3pPeKTUBHbIE CIIOCOOBI pelieHusl yueOHbIX U
MO3HABATENIbHBIX 33/7a4, CaMOCTOSITEIbHO COCTaBJISATh WJIM KOPPEKTUPOBATH
MPEUIOKEHHBIM  QITOPUTM JEUCTBUA MPU BBINOJHEHUM 33JaHUM C YYETOM
MOJy4YEHHUS! HOBBIX 3HAHHUU 00 M3yyaeMbIX OOBEKTaX — BEIIECTBAX U PEAKIUSX,
OLICHMBATh COOTBETCTBUE IMOJYYEHHOTO pe3yJibTaTa 3asBJICHHON LEIH, YMEHHE
MCIIOJIB30BATh Y aHAIIM3UPOBATh KOHTEKCTHI, IPEIAracMble€ B YCIOBUM 3aJaHUN.

INPEAMETHBIE PE3YJIBTATDBI

B cocraBe mpeAMETHBIX pe3yabTaTOB IO OCBOCHHUIO 005S3aTE€IbHOTO
COJEpKaHusl, YCTaHOBJIEHHOTO JaHHOW eaepanbHONM paboueil MmporpamMmon,
BBIJIEJISIIOT: OCBOEHHBIE OOYYarOIIMMMCS HAay4HbIE 3HAHUS, YMEHHUS U CIOCOOBI



JNEUCTBUM, BUABI JESITEIBHOCTH IO T[OJYYEHUIO HOBOTO 3HAHHWS, €ro
WHTEPIpETAlUN, MPeoOpPa30BaHUI0 W TMPUMEHECHHUIO B PA3IMYHBIX YYCOHBIX H
HOBBIX CUTYaIUsIX.

K konIy oOyueHus B 8 kj1acce npeMEeTHbIE PE3yJIbTaThl Ha 0a30BOM YPOBHE

JOJKHBI OTpaXkaTh CPOPMUPOBAHHOCTD Y OOYHAIOIINXCS YMEHUM:

e PpACKpBIBATh CMBICJ OCHOBHBIX XMMHUYECKUX MOHSTHN: aTOM, MOJIEKYJa,
XUMHUYECKUN DJIEMEHT, MPOCTOE BEIIECTBO, CJIOXKHOE BEUIECTBO, CMECH
(omHOpOAHAS M HEOJHOPOAHAS), BAJIGHTHOCTh, OTHOCUTENIbHASI aTOMHAS U
MOJIEKYJISIpHAsE Macca, KOJWYECTBO BEIlEeCTBAa, MOJIb, MOJIApHAs Macca,
MaccoBas JI0JIsl XUMUYECKOTO 3JIeMEHTa B COCTMHEHUHU, MOJISIPHBINA 00BEM,
OKCHUJI, KHUCJIOTA4, OCHOBaHUE, COJb, DJIEKTPOOTPUIATEIBHOCTh, CTEICHBb
OKHCIICHUS, XUMHYECKasl peaKkuus, KiIacCUPUKAIMS peakiuil: peakiuu
COCIMHEHUSA, PEAKIMU PAa3JIOKEHUs, PEaKIUU 3aMEIICHUs, PEaKIuu
oOMeHa, 3K30- U SHJOTEPMHUUECKHUE PEAKIINH, TETII0BOU A EKT peakinmy,
AIpO aToMa, JJIEKTPOHHBINM CJIOW aToMma, aToMHasi OpOWTalb, PAAUYC
aToMa, XUMHUYECKasl CBsI3b, MOJSIPHAS W HEMOJSpHAas KOBAJICHTHasi CBA3b,
WOHHAs CBs3b, MOH, KATMOH, aHUOH, PAaCTBOpP, MaccoBas JI0Js BEIECTBA
(porieHTHAsI KOHIIEHTpAIHsl) B pacTBOPE;

e WUIIOCTPUPOBATh B3aUMOCBSI3b OCHOBHBIX XHMHWYECKUX TMOHITUH H
MPUMEHSITh 3TU TIOHSATHUS MPU ONMKMCAHUY BEILIECTB U UX MPEBPAIICHUI;

e HCIOJIb30BaTh XUMHUYECKYH) CHMBOJMKY IS COCTaBlieHHs (popmyn
BEIIECTB U YPABHEHUN XMMHUYECKUX PEAKIUN;

e ONpENENsATh BAJCHTHOCTh aTOMOB 3JIEMEHTOB B OWHAPHBIX COCIUHEHUSX,
CTENIEHb  OKUCIIEHUSI  DJEMEHTOB B  OWHApHBIX  COCAMHEHUSX,
MPUHAJJICKHOCTh BEIIECTB K OMNPEAeIEHHOMY KJAacCy COEIUHEHHUM Mo
dbopmynaMm, BHUJ XUMHUYECKOW CBsI3M (KOBaJeHTHAas M HOHHas) B
HEOPTaHUYECKUX COCAUHEHUSX;

e packpbiBaThb cMbIciH [lepuomnueckoro 3akona JI. W. Menaeneena:
JIEMOHCTPUPOBATh TOHUMAHUE TEPUOJAMYECKON 3aBHCUMOCTH CBOMCTB
XUMHUUYECKUX AJIEMEHTOB OT MX ToJioxkeHusi B [lepronuueckoil cucreme,
3aKOHOB COXPAHEHMS MacChl BEIIECTB, IMOCTOSHCTBA COCTaBa, aTOMHO-
MOJIEKYJISIPHOTO YUY€HUSsI, 3aKOHA ABOTrajipo;

e ONUCHIBATH W XapakTepuszoBaTh TabmuuHyto Qopmy Illeprogudeckoit
CUCTEMbl XHMHMUYECKHUX OJJIEMEHTOB: pa3iudaTh IOHATHUS «TJIaBHAs
noarpynmna (A-rpynmna)» u «mnobdouHas noarpymnmna (b-rpynmna)», manesie u
OONbIIME TIEPUOJBI, COOTHOCHTH OOO3HAYEHUS, KOTOpPhIE HMEIOTCS B
tabmume «llepuoamueckas cucrema xummudeckmx osaementoB I .
MeHnieneeBay € YHCIOBBIMM XapaKTEPUCTHKAMH CTPOEHUS aTOMOB



XUMHUYECKUX JIEMEHTOB (COCTaB W 3apsij spa, 00IIee YUCIIO ISKTPOHOB
U PaCTIPEICIICHHUE UX TI0 SJICKTPOHHBIM CJIOSIM);

KJIacCU(PUIMPOBATh XUMUYECKHUE DJIEMEHTHI, HEOPTaHUYCCKHE BEIECTBA,
XUMHUYECKHE Peakiuu (M0 YUCIY M COCTaBY YYACTBYIOIIMX B PEAKIHUH
BEIIIECTB, 110 TETUIOBOMY (D EKTY);

XapaKTepU30BaTh (OMUCHIBATH) OOIME XUMHUYECKHE CBOMCTBA BEICCTB
pPa3TUYHBIX KJIACCOB, TIOJTBEPXKAasi OMUCAHUE MMPUMEPAMHU MOJIEKYISIPHBIX
ypaBHEHUMN COOTBETCTBYIOIIUX XUMUYECKUX PEAKIIHIA;

MPOTHO3UPOBATh CBOMCTBA BEIIECTB B 3aBUCUMOCTU OT UX KaUE€CTBEHHOIO
COCTaBa, BO3MOXXHOCTH TMPOTEKAHUS XUMUYECKUX NPEBpAIICHUNA B
Pa3IUYHBIX YCIOBUSAX;

BBEIYHCIIATh OTHOCHTEIBHYIO MOJICKYJISIPHYI0O W MOJIIPHYIO MAacChl
BEII[ECTB, MAaCCOBYIO JIOJII0 XHMHYECKOTO »dJIeMeHTa 10 ¢opmyre
COEJIMHEHHUS, MACCOBYIO JIOJIO BEIIECTBA B PACTBOPE, IPOBOJIUTH PACUETHI
10 YPaBHEHUIO XUMHUYECKOU PEaKIINH;

MPUMEHSATh OCHOBHBIC OIEPAIlMH MBICIUTEIBHON JEATEILHOCTH — aHAJIH3
U CHUHTE3, CpaBHEHHE, 0000IIeHHe, CUCTeMaTU3aluIo, KilacCcu(uKaiuio,
BBISIBJICHUE TMPUYMHHO-CICACTBEHHBIX CBSI3€d — JUISI M3YyYECHUS] CBOWMCTB
BEIIECTB M XHUMHUYECKHX pEaKIMil, eCTECTBEHHO-HAyYHBIE METOJIbI
MO3HAHUS — HAOJIOJCHHWE, W3MEpPEHHEe, MOJCIMPOBAHUE, SKCIECPUMEHT
(peanbHBIN U MBICICHHBIN);

ClIe0OBaTh  NpaBWJIaM  TOJIb30BAaHUSA  XMUMHYECKOM  TOCYI0Ml U
7abopaTopHBIM  000pY/IOBaHHWEM, a TaKXKe TMpaBUiiaM OOpallleHus C
BEIIECTBAMU B COOTBETCTBUM C WHCTPYKIUSMUA TI0 BBIMOJHEHUIO
7a00paTOPHBIX XUMHUYECKUX OIBITOB TIO TOJIYYCHHUIO MU COOMPAHUIO
razoo0pa3HbIX BEIIECTB (BOAOpPOAA M KHUCIOPOJa), MPUTOTOBJICHUIO
PAacCTBOPOB C OMNPEACIEHHON MacCOBOM J0OJ€W pacCTBOPEHHOTO BEIIECTBA,
IUIAHUPOBATh W MPOBOAWTH  XMUMHYECKHE  DKCICPUMEHTHI  TIO
pacro3HaBaHHWIO PACTBOPOB MICIOYCH W KUCIOT C MIOMOIIBIO HHIUKATOPOB
(;rakmyc, dheHondraient, METUIOPAHXK U IPYTHE).

K xoHIiy 00yueHus B 9 kJjiacce npeaMeTHbIC pe3yJIbTaThl HA 0a30BOM YPOBHE
JOJDKHBI OTPaXkaTh CPOPMUPOBAHHOCTH Y OOYHAIOIINXCS YMEHUM:

pPacCKpbIBaThb CMBICI OCHOBHBIX XUMHYECKUX IOHATHH: XUMHUYECKUU
DJIEMEHT, aTOM, MOJIEKYJAa, WOH, KaTHOH, aHHWOH, NPOCTOE BEUIECTBO,
CJI0’KHOE BEIIECTBO, BAJEHTHOCTb, JJIEKTPOOTPULATEIIBHOCTD, CTEIEHb
OKHCIICHUS, XUMHUECKas PeaKlisi, XUMUYeCKasi CBS3b, TETIIOBOU 3PdeKT
peakiuu, MOJb, MOJSIPHBIM  00BEM,  PAcCTBOp,  BJIEKTPOJIHTHI,
HEDJIEKTPOJIUTHI, J3JEKTPOIUTHYECKAS IUCCOLMALMA, PEAKIHH HOHHOIO
oOMeHa, Karauu3aTop, XHMHUYECKOE paBHOBECHE, OOpaTHUMble U



HEOOpaTUMBIE PEaKIMH, OKHUCIUTEIIbHO-BOCCTAHOBUTEIBHBIC PEAKITUH,
OKHUCJIUTEIb,  BOCCTAHOBUTENb,  OKHCIEHWE H  BOCCTAaHOBJICHHE,
ATOTpOTUsA, aM(pOTEPHOCTh, XUMUYECKas CBS3b (KOBAJICHTHAs, MOHHAS,
MeTajuInyecKas), KpHUCTAJUIMYecKass pemérka, KOppo3us METalJIOB,
CIUIaBbl, CKOPOCTb XHUMHUYECKOW peakUuuu, MPEeAeiabHO OMyCTUMAas
xoHuenTpaus [1/IK Bemecrna;

WUTIOCTPUPOBATh B3aUMOCBSI3b OCHOBHBIX XUMHUYECKUX TMOHATHH U
MIPUMEHSTh 3TU OHATHUSA MPU OMUCAHUY BELIECTB U UX MPEBPALLICHUII;
UCIIOJIb30BaTh XUMHUYECKYI0 CHMBOJIMKY JJII COCTaBlIeHUS (GopMyd
BEILIECTB U YPABHEHUI XUMHUYECKUX PEAKIIHII;

OMPENIENATh BaJICHTHOCTb U CTENEHb OKUCICHUS XUMUYECKUX JIEMEHTOB B
COCIMHEHUAX Ppa3IMYHOTO COCTaBa, MPUHAJICKHOCTh BEIIECTB K
OTpEeNIIEHHOMY KJIACCY COEIWHEHUU 1o ¢opmyrnam, BHUJ XUMHUYECKOU
CBs3M (KOBaJCHTHAsl, WOHHAsA, MeETaUIMuecKasi) B HEOPraHUYECKUX
COCIMHEHUAX, 3aps]l MOHA MO0 XUMHUYECKOU (opmylie, XapakTep Cpelbl B
BOJIHBIX PACTBOPAaX HEOPTraHWUYECKUX COCAMHEHUMN, TUIl KPUCTATUTMYECKON
PELIETKA KOHKPETHOI'O BEILIECTBA,

packpsiBath cMmbica Ilepuonmyeckoro 3akona JI. M. MenneneeBa wu
JEMOHCTPUPOBATh €ro IOHWMAaHHWE: OIMCHIBATh W XapaKTepU30BaTh
Tabnuunyo Gopmy Ilepuogmdeckoid CUCTEMBbI XUMHYECKUX DJIEMEHTOB:
pa3Ivyath TMOHSTHS «rjaBHas mnoarpynmna (A-Tpymnma)» W «moOoudHas
noarpynmna (b-rpynma)», manbie u OONbIIME MEPUOABI, COOTHOCHUTH
0003HaYCHUS, KOTOpPhIE MMEIOTCS B IEPUOAUYCCKONM TabiuIe, C
YUCJIOBBIMU  XAPAKTEPUCTUKAMU  CTPOEHUS  aTOMOB  XHMHYECKHUX
AJIEMEHTOB (COCTaB W 3apsij sjpa, OOIIee YHUCIO DJJIEKTPOHOB U
pacrpenieieHde HMX MO0 JJICKTPOHHBIM  CJIOSIM), OOBSCHATH OOIIHe
3aKOHOMEPHOCTH B M3MEHEHHHM CBOMCTB 3JIEMEHTOB M MX COCIUHECHUI B
npejenax MajblX NEPUOJIOB U TJIaBHBIX MOATPYHN C YYETOM CTPOEHUS HUX
aTOMOB;

KJIaCCU(UIIMPOBATh XUMUUYECKHE DJIEMEHThI, HEOPraHUYECKHE BEIECTBA,
XUMHUYECKUE peakiuu (10 YHUCIy W COCTaBy YYacCTBYIOIIMX B pPEAKIUH
BEIIECTB, MO0 TEMIOBOMY 3P HEKTy, MO0 U3MEHEHHUIO CTENICHEH OKHCIICHUS
XHMHUYECKUX IJIEMEHTOB);

XapakTepu30BaTh (OMHUCHIBATH) OOIIME U CHEUUPUUYECKUE XHUMHYECKUE
CBOMCTBAa TIPOCTBIX M CJOXHBIX BEILIECTB, MOATBEPKIAs OIMNHUCAHUE
NpuUMepaMl MOJIEKYJISIPHBIX M HOHHBIX YPaBHEHUW COOTBETCTBYIOIIUX
XAMHUYECKUX PEAKIUN;

COCTaBIIAITh YPABHEHUS DJEKTPOJIUTUYECKOW JIUCCOLMAIIMU  KHUCIOT,
1IEJIOYEN U COJIEH, TIOJIHBIE U COKPALIEHHBIC YPABHEHUS PEAKIIUN HOHHOTO



oOMEHa, ypaBHEHHUS PEaKIWi, TMOATBEPKIAIONMUX CYIIECTBOBAHUE
TEHETUYECKOM CBSI3M MEXK]Ty BEIICCTBAMHU PA3IMYHBIX KJIACCOB;
pacKphIBaTh CYITHOCTh OKHCIHTEIIbHO-BOCCTAHOBUTEIBHBIX — PEAKITUI
MOCPEJICTBOM COCTABIICHUSI DJIEKTPOHHOTO OajaHca 3THX PeaKluid;
MPOTHO3UPOBATh CBOMCTBA BEHIECTB B 3aBUCUMOCTH OT HMX CTPOCHHS,
BO3MOKHOCTH TIPOTCKAHUS XWMHUYECKHX TMPEBPAIIEHUNA B Pa3TUIHBIX
YCIIOBHSIX;

BBIYHCIIATh OTHOCHUTEIIBHYIO MOJICKYJIPHYIO U  MOJIIPHYIO MAacChl
BEIIIECTB, MAaCCOBYIO [IOJII0 XHMHYECKOTO »dJIeMEeHTa 10 ¢opmyre
COEJIMHEHHUS, MACCOBYIO JIOJIO BEIIECTBA B PACTBOPE, IPOBOJIUTH PACUETHI
110 YPaBHEHUIO XUMHUYECKON PEAKITNN;

coON0aTh  MpaBuUja  MOJb30BaHHWA  XMUMHYECKOW  MOCYAOH H
7ab0paTOpHBIM  00OpYIOBaHMEM, a TaKXKe IMpaBWia OOpalleHus ¢
BEIIECTBAMU B COOTBETCTBUM C HWHCTPYKIUSMU IO BBIMOJHEHUIO
7a00paTOPHBIX XUMHUYECKHUX OIBITOB TIO0 TONYYCHUI0O WU COOMPAHUIO
ra3zo00pa3HbIX BEUIECTB (aMMHUaKa U YTJIEKHUCIIOro ras3a);

MPOBOJUTh  PEAKIMH, TOATBEP)KIAMOIINEC  KAYECTBEHHBIM  COCTaB
Pa3IMYHBIX BEIIECTB: PACMO3HABATH OMBITHBIM MMYTEM XJIOPUI-, OPOMU/I-,
uonua-, kapoonar-, ¢docdar-, cunmkar-, cyiabdar-, THAPOKCHUI-UOHBI,
KaTHOHbI aMMOHHUS ¥ HMOHBI M3YYEHHBIX METAJUIOB, MPUCYTCTBYIOIIHWE B
BOJHBIX PaCTBOpPaX HEOPTAHMYECKUX BEIICCTB;

MPUMEHSTH OCHOBHBIC OIEPAIlMU MBICIUTEIBHON JEATEIbHOCTH — aHAJIH3
U CHHTE3, CpaBHEHHE, OOOOIIECHHE, CHCTEMAaTHU3aIlMI0, BBISBICHUC
MPUYUHHO-CJICJICTBEHHBIX CBS3€H — I WU3y4YEHHUS CBOWCTB BEIIECTB U
XUMUYECKUX PEaKIUi, €CTeCTBCHHO-HAYYHBIC METOIbl TIO3HAHUSA —
HaOIOICHUE, M3MEpPEHHEe, MOJCIUPOBAHUE, IKCIICPUMEHT (peanbHBIA H
MBICJICHHBIH ).



TEMATHYECKOE IINTAHUPOBAHUE

8 KIIACC
KoumnuectBo yacos
Ne HaumeHoBaHue pa3jieioB u JaekTpoHHbIe (HU(pPOBbHIE)
KoHTpoJibHbIE IIpakTH4eckue
n/n TeM MPOrpaMMabl Bcero o0pa3oBaTe/ibHbIE PECYPCHI
padoThI padoThI
Paznea 1. [lepBoHayaibHble XUMUYeCKHE OHATHS
Xumusi — BaxkHasi 0071aCTh
1.1 COTCCTROSHAMIBI I 5 2 https://m.edsoo.ru/YNVIX660G
MPAKTUYCCKOHN ACATCIbHOCTU
YeJIoBeKa
B
1.2 CUICCTE 1 XHMITIECKHe 15 1 https://m.edsoo.ru/ONNXR1VFQ
peakuuu
Hroro o pasneny 20
Pa3nes 2. BaskHeiimme npeacTaBUTeIM HEOPraHUYECKUX BelIeCTB
Bosznyx. Kucnopon. 1o e
2.1 AYX. BHCHOPOA. LLOmATH 6 https://m.edso0.ru/DSBORTY30
00 okcHuaax
Bonopon. I[lonstue o
2.2 AOPOA 8 1 https://m.eds00.ru/5D61JZ6PS
KHCJIOTaX U COJISIX
Bopga. P ! 0
2.3 0218, TACTROPHL. TIOMITIE 0 5 1 1 https://m.edso00.ru/M13I15KJBM
OCHOBaHMSIX
OcHOBHBIE KJ1acc
2.4 HOBHBIE [IHCER! ) 11 1 1 https://m.eds00.ru/0TSASMOWT
HCOPTraHNYCCKUX COCANHCHUHN
Hroro no paszneny 30

Pa3nen 3. [lepuoanueckuii 3axkon u [lepuoguyeckas cucrema xumudeckux 31eMeHToB /. . MenaeseeBa. CTpoeHue aToMoB.
Xumuueckas cBsi3b. OKHCINTEIbHO-BOCCTAHOBHTEIbHDBIE P€aKIuu



https://m.edsoo.ru/YNVJX660G
https://m.edsoo.ru/ONNXR1VF0
https://m.edsoo.ru/D5BORTY3O
https://m.edsoo.ru/5D61JZ6PS
https://m.edsoo.ru/M13I5KJBM
https://m.edsoo.ru/0T5A5M0WT

[Tepuonnueckuii 3aKOH U
[lepuonnueckas cucrema

3.1 XUMHYECKUX 31eMeHTOB J[. U. 7 https://m.edsoo.ru/TCBJIBVWFZ
MenaeneeBa. CtpoeHue
aToma
XumMuyeckas CBS3b.
3.2 OKUCIUTEITBHO- 8 https://m.edsoo.ru/F6AOABDPF
BOCCTAHOBUTEJILHBIE PEAKITUN
Hroro no pazgeny 15 https://m.edsoo.ru/LRYWBJPES
PesepBHOE Bpems 3 https://m.edsoo.ru/KQBD02J69
OBIIEE KOJIMYECTBO YACOB 68

[10 [TIPOT'PAMME



https://m.edsoo.ru/TCBJBVWFZ
https://m.edsoo.ru/F6AOA8DPF
https://m.edsoo.ru/LRYWBJPES
https://m.edsoo.ru/KQBD02J69

9 KUIIACC

KoumnuectBo yacos
HaumeHoBaHue pa3iesioB U TeM duekTpoHHbIE (LM (POBbLIE)
Ne i/ Konrposbusie  IIpakrnyeckue
NPOrpamMmbl Bcero o0pa3oBaTesbHbIe pecypchl
padoThI padoThI
Pa3nes 1. BemecTBO 1 XMMHYeCKHe peaKIuu
[ToBTOpeHue u yriay6ienue 3HaHUN
1.1 P Yy 5 1 https://m.edso0.ru/EQETUT35Z
OCHOBHBIX pa3zesioB Kypca 8 kiacca
OCHOBHBIE 32aKOHOMEPHOCTH XUMHUECKHUX
1.2 N p 4 https://m.edsoo.ru/AFN4LWG7U
peakuuit
DNEKTPOIUTUYECKAS AUCCOIUAITHS.
1.3 P AHEEOTIAR 8 1 1 htps://m.eds00.ru/KODURSOVV
XHUMUYECKUE PEAKIIUU B PACTBOPAX
Htoro no pazneny 17
Pa3nes 2. HemeTa/ibl M MX COeIMHEHUS
OO11ast xapaKTepUCTHKA XUMUYECKHX
2.1 B P P 4 1 https://m.edso0.ru/ZTN1F700I
anemeHToB VIIA-rpynmnsl. ["anorenst
OO6m1ast XxapakTepruCTUKa XUMUUECKHUX
2.2 anemeHTOB VIA-Tpynmsl. Cepa u eé 6 https://m.edsoo.ru/P3DHMFB09
COETUHEHUS
OO11ast xapaKTepUCTHKA XUMUYECKHX
2.3 anemeHToB VA-rpynmsl. A3oT, pochop u 7 1 https://m.edsoo.ru/VOXDOUX2S
UX COCTMHECHUS
OO1m1ast xapakTepUCTHKA XUMUYECKHX
2.4 aneMeHToB |VA-rpynnsl. Yriueposa u 8 1 2 https://m.edso0.ru/JPJ200VJIX
KPEMHHI ¥ UX COCTUHEHUS
Hroro 1o pasneny 25



https://m.edsoo.ru/EQETUT35Z
https://m.edsoo.ru/AFN4LWG7U
https://m.edsoo.ru/KODUR50VV
https://m.edsoo.ru/ZTN1F7OOI
https://m.edsoo.ru/P3DHMFB09
https://m.edsoo.ru/VOXD0UX2S
https://m.edsoo.ru/JPJ2OOVJX

Pa3zgen 3. MeTaJIbl M X COCIUHEHU ST

3.1 OO6mue cCBOMCTBA METAIIIOB 4 https://m.edsoo.ru/GHV2L6NJ8
3.2 Bakneiiine MeTamibl U1 UX COCTUHEHUS 16 https://m.edsoo.ru/EFKQW9HZI
Wroro no pazueny 20
Pa3nes 4. Xumus n okpy:kapomas cpeaa
B
4.1 CLICCTEA I MATCPHATBL B AH3HH 3 https://m.edso0.r/ TENBWEF7Y
YelioBeKa
Htoro no pazneny 3
PeszepBHoe Bpemst 3 https://m.edsoo.ru/FY5RY75R9
OBIIEE KOJIMYECTBO YACOB I10 68

I[TPOT'PAMME



https://m.edsoo.ru/GHV2L6NJ8
https://m.edsoo.ru/EFKQW9HZI
https://m.edsoo.ru/TFNBWEF7Y
https://m.edsoo.ru/FY5RY75R9

HOYPOYHOE IINTAHUPOBAHHUE
8 KUIIACC

Ne i/

Tema ypoka

HpC,I[MCT XUMHHU. Pob XMMHY B JKH3HHU YEJIOBEKA.

KoaunuecTBO 4acoB

Bcero

JIeKTPOHHBbIE HU(POBHIE
o0pa3oBaTesibHbIE pecypchl

1 1 https://m.edso00.ru/L62DS2CZR
Tena u BemiecTBa

2 ITousTie 0 MeTOAaX IMO3HAHUS B XUMHU 1 https://m.edsoo.ru/9ZJAEWO050
[TpakTuueckas paborta Ne 1 «IIpaBuna paGoTsl B

3 naboparopuu U MpUEMBI 0OpaIICHHS ¢ JTA00PATOPHBIM 1 https://m.edsoo.ru/L5EW4353D
000pyTI0BaHUEM

4 qI/ICTb{e BemiecTBa U cMecu. CriocoObl pa3ieseHHs 1 https://m.edsoo.ru/6TME2LFWS
cMmeceit

5 [IpakTtrueckas padorta Ne 2 «Pvas)lenemzle cMmecelt (Ha 1 https://m.edsoo.ru/K3LSEMCRY
MpUMeEPe OYUCTKU MMOBAPEHHOM COJIN )»

6 ATOMBI 1 MOJIEKYJIBI 1 https://m.edso0.ru/BLS04WTBS

7 XUMUYECKUE DTIEMEHTHI. 3HAKH (CUMBOJIBI) 1 https://m.edsoo.ru/AH3DADNAX
XUMUYECKHX AJIEMEHTOB
IIpocTeie u cnoKHBIE BELIECTBA https://m.edso0.ru/DXJBSTJ95

9 ATOMHO-MOJIEKYJIIPHOE YUEHHE https://m.eds00.ru/IMOBJ3QZ5
3aK0H TOCTOSIHCTBA COCTaBa BEMIECTB. XUMUYECKas

10 dbopmyna. BaaeHTHOCTh aTOMOB XUMHUYECKHUX 1 https://m.edsoo.ru/IMC496FX6
2JIEMEHTOB

11 OtHocuTenpHas aToMHas macca. OTHOCUTENbHAS 1 https://m.edsoo.ru/PIZPCIMDX
MOJIEKYJIIpHas Macca

12 MaccoBas 7011 XUMHYECKOT0 BJIIeMEHTA B COCAMHCHUU 1 https://m.edsoo.ru/GHV58Q0MVE



https://m.edsoo.ru/L62DS2CZR
https://m.edsoo.ru/9ZJAEW050
https://m.edsoo.ru/L5EW4353D
https://m.edsoo.ru/6TME21FW8
https://m.edsoo.ru/K3LS5MCRY
https://m.edsoo.ru/BLS04WTB8
https://m.edsoo.ru/AH3D4DNAX
https://m.edsoo.ru/DXJBSTJ95
https://m.edsoo.ru/1MOBJ3QZ5
https://m.edsoo.ru/IMC496FX6
https://m.edsoo.ru/PIZPCIMDX
https://m.edsoo.ru/GHV58QMVE

13

KomnuectBo BemecrBa. Monb. Mossipast Macca

https://m.edsoo.ru/368UNL5Y?2

duznyeckre U XUMUYECKHE IBJICHUA. X UMHUYECKast

14 https://m.edsoo.ru/YZM8S6ATH
peakius

15 HpI/IBHaf(I/I Y YCJIOBUS MMPOTEKAHUS XUMHUYECKHUX https://m.edsoo.ru/NGDVNIKOS
peakui

16 3aKOH COXpaHEHUsI MAaCChl BEIIECTB. XUMUUYECKHE https://m.edsoo.ru/MBDSAIHVM
ypaBHEHUS
Brrunciaenus xonndecTBa, MacChl BEIISCTBA 110

17 : set https://m.edso0.ru/LUY9U3EQE
YpaBHEHUSM XUMUYECKHUX PEaKIUi

18 Knaccudukanuss XaMUYeCKUX peakiuid (COeTMHECHHMS, https://m.edsoo.ru/LA807LAGR
pasoKeHUs, 3aMeleHUs, 0OMEHA)
M. B. JIoMOHOCOB — Y4EHBIN- OIICIUCT.

19 MOHOCOB == yHCHRIH HHHK‘HVH et https://m.edsoo.ru/P1IWARH3AB
O00011IeHNEe U CHCTEMATH3aLHs 3HAHUI
K 6ota Nel B

20 OHTPOTIBHAT paboTa 110 Teme «betectsa 1 https://m.edsoo.ru/ON62SNERU
XUMUYECKHUE PEAKIIHI
B — .C .K

21 O3MIy% 7 CMECh 1308, LOCTAB BO3/yxa. RUCIOPOA https://m.edso0.ru/ XONONRN1P
— 3JIEMEHT U MpocToe BemecTBo. O30H
dusnueckue €CKHe CBOMCTBA KHCIOpOda

22 HBIHCCKHIE 1 XHMHITICCKHE CBOMCTRA KHCTOPOJL https://m.edsoo.ru/FBS1JRKMB
(peakmuu okucienus, ropenne). [lonsarue 06 okcumax
CrrocoOBbl OMYYEHHS KUCIOPOAa B 1a00OpaTOpruH U

23 i PO paTop https://m.edsoo.ru/VJWB6A2RD
npoMblIUIeHHOCTU. [IpuMeHeHune kuciopoaa
TennoBoil 3¢ ekt XuMUIECKoi peakuu, NOHATHE O

24 TEPMOXUMHUYECKOM YPaBHEHUU, DK30- U https://m.edso0.ru/PNMKJIZHKX
SHAOTEPMUYECKUX PEAKIUAX
To o (HedTh, yro eTaH). 3arps3HeHHE

25 IIHBO (HEQTS, Yrojlb M MCTAH). SarpA3HeHH https://m.eds00.ru/USNY5UUW?2
BO3]1yXa, CITIOCOOBI €r0 MPEeI0TBPAICHUS
IIpaxTuueckas padora Ne 3 o teme «Iloayuenue u

26 P P i https://m.eds00.ru/5516UHX3R

coOMpaHue KHCIOpOo/ia, U3YUCHUE €ro CBOMCTBY



https://m.edsoo.ru/368UNL5Y2
https://m.edsoo.ru/YZM8S6ATH
https://m.edsoo.ru/N6DVNJKQ5
https://m.edsoo.ru/M8DS4IHVM
https://m.edsoo.ru/LUY9U3EQE
https://m.edsoo.ru/L48O7LAGB
https://m.edsoo.ru/P1WARH3AB
https://m.edsoo.ru/0N62SNERU
https://m.edsoo.ru/X0NONRN1P
https://m.edsoo.ru/FBS1JRKMB
https://m.edsoo.ru/VJWB6A2RD
https://m.edsoo.ru/PNMKJZHKX
https://m.edsoo.ru/U5NY5UUW2
https://m.edsoo.ru/5516UHX3R

BOI[OpOI[ — DJICMCHT U IMMPOCTOC BCUICCTBO.

27 https://m.edsoo.ru/WD392ACWB
Haxoxnenue B mpupoje
®dusnueckue €CKHE CBOMCTBA BOJOPOJA.

28 VISHFICCICHE T XHMITCCIHE CEOHCTER BOAOPOX https://m.eds00.ru/0SZ28459R
[Ipumenenue Bogopona

29 [ToHsiTHe 0 KUCIOTaX U COJSAX https://m.edsoo.ru/TMWNIVC43

30 Crioco0bI mosryueHust BOAOPOAa B 1abopaTopuu https://m.eds00.ru/C9TO9UCIP
[TpakTrueckas padota Ne 4 o reme «llonydyenue u

31 P P i https://m.eds00.ru/SS3WAX33K
coOupaHue BOAOPOa, U3YUCHHE €0 CBOMCTBY

32 MonsipHblii 00BEM ra30B. 3aK0OH ABOTAAPO https://m.eds00.ru/M3KSO1QDQ
Boruncnenus 00bEMa, KOJIM4ecTBa BElIecTBa rasa mno

33 ’ R B https://m.eds00.ru/MXGOY304M
€r0 MU3BECTHOMY KOJIMYECTBY BEIIECTBA UM 00BEMY
Boruncne 0bé

34 Lo LeMOB,.raSOB 1o ypaBHeI—iI/II-O peaKitiH https://m.edso0o.ru/9TQSAXABY
Ha OCHOBE 3aKOHAa OOBbEMHBIX OTHOIICHHI ra30B

35 PuU3NYECKUE U XUMUYECKHE CBOMCTBA BOJIbI https://m.edsoo.ru/7TAOGFZK4R

36 CocraB ocHoBaHui. [ToHsTHE 00 MHIMKAaTOpax https://m.edsoo.ru/IXB2W6IVL
Bopna xak pactBoputens. HacblleHHbIE 1

37 HEHACBIIICHHBIE PACTBOPHI. MaccoBasi 1015 BELIECTBA https://m.edsoo.ru/MKHXPOFH4
B pacTBOpe
[IpakTuueckas pabora Ne 5 no teme «IIpurorosnenue

38 PAcTBOPOB C OMPEIEIIEHHON MacCOBOM JToJIei https://m.edsoo.ru/WXUKPAUOA
PacTBOPEHHOTO BEILLIECTBAY
KonTponbnas padota Ne2 no teme «Kucnopos.

39 P P pon https://m.edsoo.ru/JM7935DRY
Bonopoa. Bona»

40 Oxcuspl: cocTas, Ki1accu(UKaIys, HOMEHKIIATypa https://m.edso0.ru/STESJIINAY
ITomyduenne n €CKH1e CBOMCTBA KUCIIO ,

41 - NIMITACCICHE CEOTCTE KHETOTHRIX https://m.edso0.ru/8JAZ9YWS2
OCHOBHBIX U aM(POTEPHBIX OKCHIOB

42 OcHoBaHMs: cOCTaB, Ki1accu(pUKaIs, HOMEHKIATypa https://m.edso0.ru/5U397HU5C



https://m.edsoo.ru/WD392ACWB
https://m.edsoo.ru/0SZ28459R
https://m.edsoo.ru/TMWNIVC43
https://m.edsoo.ru/C9TO9UCIP
https://m.edsoo.ru/SS3WAX33K
https://m.edsoo.ru/M3KSO1QDQ
https://m.edsoo.ru/MXGOY3O4M
https://m.edsoo.ru/9TQ8AXABY
https://m.edsoo.ru/7AOGFZK4R
https://m.edsoo.ru/IXB2W6IVL
https://m.edsoo.ru/MKHXP0FH4
https://m.edsoo.ru/WXUKPAUOA
https://m.edsoo.ru/JM7935DRY
https://m.edsoo.ru/5TFSJJNAY
https://m.edsoo.ru/8JAZ9YWS2
https://m.edsoo.ru/5U397HU5C

43

[Tonmydyenue 1 XMUMHYECKHE CBOMCTBA OCHOBAHUI

https://m.edsoo.ru/GD9A28ROE

44 Kucnotsl: cocraB, kitaccugukaims, HOMEHKJIATypa https://m.edsoo.ru/Q6U4WEBK7
Conu (cpeaHue): HOMEHKIATypa, CIIOCOOBI MOJIyYCHUS,

45 (cpenue) . yp v https://m.edsoo.ru/JSNUIM9TJ
XUMHYECKHE CBOMCTBA
[IpakTuueckas padora Ne 6. Pemenue

46 HKCIIEPUMEHTANIbHBIX 33/1a4 10 TeMe «OCHOBHbBIE https://m.edso00.ru/58D13JF7V
KJIACChl HEOPTaHUYECKUX COCTUHEHUI
['eHeTnyeckas cBSI3b MEXAY KlaccaMu

47 Y . https://m.edsoo.ru/YDS6ZRE31
HEOPTraHUYECKUX COCAMHECHUI

48 O00011IeHNE U CUCTEMATU3AIUs 3HAHUN https://m.edsoo.ru/STBUOEEYN
KonTpompHas padora Ne3 mo teme "OCHOBHBIE KIacChl

49 P P - https://m.eds00.ru/AFA7IDULD
HEOPraHUYECKUX COCAMHCHUI
[TepBble MOMBITKY KJIACCUPHUKAIIUN XUMUYECKUX

50 P ukan https://m.eds00.ru/COV3CC214
a1eMeHTOoB. [loHsATHE O rpynnax CXOJHBIX 3JIEMEHTOB
Ilepuonnueckuii 3akoH u [lepuoanueckas cuctema

o1 pHoA bHOA https://m.edsoo.ru/X9F1NR3U8
XUMHYECKHX d1eMeHTOB Jl. 1. MeHaeneeBa

52 [Iepuoasl, rpynnel, MOATPYIIIBI https://m.edso0.ru/NQMWWJIRXN

53 Crpoenne atomoB. CoctaB aTOMHBIX szep. M3oTonsl https://m.edsoo.ru/IMUDOMR5H

54 [TonydyeHue 1 XUMHYECKHUE CBOMCTBA KUCIOT https://m.edso0.ru/Z2GCRN45W
CtpoeHue AIIeKTPOHHBIX 000JI0YEK aTOMOB JIEMEHTOB

55 p vp https://m.edsoo.ru/T95YNV8B2
Ilepunonnueckou cucreMsl 1. 1. Menneneesa
XapakTepucTuka XMMHYECKOTO 3JIEMEHTA T10 €T0

56 nonoxkenuto B [lepmoguueckoit cucreme /1. U. https://m.edsoo.ru/YIP04OMDX
Menpeneena
3nauenne [leproandeckoro 3akoHa JjIsl pa3BUTHS

57 Hayku U ipaktuku. J{. . MenpaeneeB — y4uéHbIH, https://m.edso0.ru/SZD8XEQOP

neaaror U rpaXXaaHuH



https://m.edsoo.ru/GD9A28ROE
https://m.edsoo.ru/Q6U4WEBK7
https://m.edsoo.ru/JSNUIM9TJ
https://m.edsoo.ru/58D13JF7V
https://m.edsoo.ru/YDS6ZRE31
https://m.edsoo.ru/S7BUOEEYN
https://m.edsoo.ru/AFA7IDULD
https://m.edsoo.ru/C0V3CC214
https://m.edsoo.ru/X9F1NR3U8
https://m.edsoo.ru/NQMWWJRXN
https://m.edsoo.ru/IMUD0MR5H
https://m.edsoo.ru/Z2GCRN45W
https://m.edsoo.ru/T95YNV8B2
https://m.edsoo.ru/YIP04OMDX
https://m.edsoo.ru/SZD8XE00P

PesepBHeIil ypok. O000IICHHE U CHCTEMATH3AIHS

58 . . 1 https://m.edsoo.ru/ZCQTRP08Y
3HaHuit / Beepoccuiickas mpoBepoyHas pabora
KonTponsHas padora Ne4 mo teme «CtpoeHue aToma.

59 Xumnueckas cBsi3b» / Becepoccuiickas mpoBepoyHast 1 https://m.edsoo.ru/FTIZF99WF
pabora

60 DIEKTPOOTPULIATEIBHOCTh ATOMOB XUMUYECKUX 1 https://m.edsoo.ru/HZAL1OEDS
3JIEMEHTOB

61 Honnast xummieckast CBsI3b 1 https://m.edso0.ru/3SY1RJIKVI

62 KoBanenTHast nonsipHasi XUMUYECKasi CBS3b 1 https://m.edso0.ru/EOL3MT2AE

63 KoBanenTHas HenonsipHas XUMHYECKast CBS3b 1 https://m.edsoo.ru/9YVR3FUXI

64 CrerneHb OKUCIICHUS 1 https://m.edso0.ru/RA6CVXM6E6

65 OKHUCIUTEbHO-BOCCTAHOBUTEIIBHBIE PEAKIIUU 1 https://m.edsoo.ru/ZXNCA7DOZ

66 OKHCITUTENIN U BOCCTAHOBUTEIIN 1 https://m.edso0.ru/QPS46Z5PU
PesepBHblil ypok. O60011IEHHE U CUCTEMAaTU3aIIHS

67 3HaHMUU 110 TeMe «CTpoeHue aroma. XUMHAYECKas 1 https://m.edsoo.ru/4ARH7M35NF
CBSI3b»

68 Pe3evaHLH7I ypok. O60011IeHrEe U CUCTeMAaTU3aIUs 1 https://m.edsoo.ru/7DNRBZ948
3HAHUH
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9 KUIIACC

KoumuectBo JJIeKTPOHHBbIE HH(PPOBbIEC
Ne n/m Tema ypoka P ungpp
Jacos oOpa3oBaTe/ibHbIE pecypchl
Bcero

IMepunoanueckuii 3akoH. Ilepunonuueckas cucreMa

1 PHOA PHOA 1 https://m.eds00.r/ECRKAIOAY
xumMuueckux dyemenToB 1. . Menaeneena
3aKOHOMEPHOCTH B U3MEHEHNH CBOUCTB XUMUYECKUX

2 p N 1 https://m.edsoo.ru/GNJPEROFB
3JIEMEHTOB MIEPBBIX TPEX MEPHUOJIOB
Knaccudukanus u HoMeHKIaTypa HEOPraHNIECKUX

3 Pucan ypa feop 1 https.//m.eds00.ru/MWTOIWRA20
BEILIECTB
Buasl xumMuuyeckoil CBA3U U THIBI KPUCTATIMNUECKUX

4 > P 1 https://m.edsoo.ru/UI4Y5CFRV
petEToK
KonTpoabsnas padora Nel o teme «IloBTOpenue u

5 p p . p 1 https://m.edsoo.ru/J4X8ZN212
yriay0ieHne 3HaHUM OCHOBHBIX Pa3/iesioB Kypca 8 Kiacca»
Kiaccudukanusa XuMuUecKux peakui Mo pa3indyHbIM

6 (uca peaid p 1 https://m.edsoo.ru/X8XAE7E2J
MpU3HAKaM
ITonsgaTue o ckopocTu XUMHUYeckou peakuu. IloHarue o

7 p pearh 1 https://m.edsoo.ru/6VLXCYY7N
TOMOTEHHBIX U T€TEPOre€HHBIX PEAKLIUIX
[TonsaTne 0 xumMu4eckom paBHOBecuH. DaKTOPHI,

8 BJIMSIIOIIME HA CKOPOCTh XUMHUYECKON peakiuu 1 1 https://m.edsoo.ru/H4FH7NZNM
MOJIOKEHNE XUMUYECKOTO PAaBHOBECHS

9 OKHCIUTENbHO-BOCCTAHOBUTEIBHBIE PEAKIIUI 1 https://m.eds00.ru/648V11026
Teopus snekTponuTUdecKoil nucconuanuu. CUIbHBIE U

10 P p acconman 1 https://m.eds00.ru/2KCYCLZ16
CJTa0bIe AIEKTPOIIUTHI

11 HoHnHbIe ypaBHEHUS peakIuil 1 https://m.edsoo.ru/VVN2SBON1R
XMMHYECKHE CBOMCTBA KUCJIOT U OCHOBAaHHUU B CBETE

12 1 https://m.edsoo.ru/8HH81YVXI

HpCI[CTaBJ'ICHI/Iﬁ 00 BHCKTPOHHTHHCCKOﬁ JUcCoranumn
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XUMUYECKUE CBOWMCTBA COJICH B CBETE MPEACTABICHUN 00

13 . https://m.edsoo.ru/ETD5QTS4G
AJIEKTPOJIUTUYECKON JUCCOIMAITIHI

14 [TonsaTHe 0 ruaponuse coneun https://m.edsoo.ru/9JFRAVESW

15 O000111eHrEe U cUCTEMaTU3aLNS 3HAHUI https://m.edsoo.ru/FEEIZRMBG
IIpaxtnueckas padora Ne 1. «Pemenne

16 P P https://m.eds00.ru/7VXTEHITA
AKCIIEPUMEHTAJIbHBIX 33729
KonTtponsHas padora Ne2 o teMe «IIEKTPOIMTHYECKAS

17 P P P https://m.eds00.ru/9RKLZDNUX
JUCCOIMAIUS. XUMHUUYECKHE PEaKIIUH B PACTBOPAX)
O01asg xapakTepucTUKa TaAJIOTEHOB. X €CKUe

18 H“l | XAPAKTCPUCTIIA TATOTCHOB. AMMUHCCKH https://m.edsoo.ru/NNYKYZF12
CBOMCTBA Ha IIpUMEPE XJI0pa
Xaoposogopon. ConsiHasg KMCIIOTa, XUMHUYECKHE CBOMCTBA,

19 POBOAOPOA https://m.eds00.ru/CWVSHCD2M
MOJIy4eHHUE, MPUMEHEHUE
IIpaktiueckas padora Ne 2 o teme «[lonyyenne consgsHon

20 P pabota 7 2 v https://m.edso0.ru/PVEXIYWEG
KHUCIIOTHI, U3y4YeHHE €€ CBOMCTBY
Brrunciaenus mo ypaBHEHUSAM XMMHUYECKUX PEAKIHi, €CIIU

21 yp peakt https://m.edsoo.ru/4BI5H070F
OJIMH U3 PEareHTOB J]aH B U30BITKE

22 OO0mas xapakrepucTika 371eMeHToB VIA-rpymmbt https://m.edsoo.ru/VMWKERSEP
Amnorponubsle MoguduKanuu cepbl. HaxoxxaeHue cepul U

23 . P . A P ﬂv P https://m.edso0.ru/CX10EUSPO
€€ CoeIMHEeHM B pupoe. XMMHUYECKHUE CBOMCTBA CEPBI
CepoBonopo, cTpoeHue, GU3nIeCKUe U XUMHYECKHUE

24 pu AOPOIL, CTp ¢ https://m.edsoo.ru/ECGX2B40W
CBOIiCTBa
Oxcunpl ceprl. CepHas KMCIIOTa, (PU3NYECKUE B

25 A p up ¢ https://m.edsoo.ru/ULRFLCHH1
XUMUYECKHE CBOWCTBA, MPUMEHECHHE
XUMHYECKUE PEAKIUH, JIEKALIUE B OCHOBE
IIPOMBIIIIEHHOTO CII0c00a IMOJIYUYeHUSI CEPHOM KUCIIOTHL.

26 P yi vp https://m.edsoo.ru/H7FT3NON4
XUMHYECKOE 3arps3HEHUE OKPYKAIOIIEH Cpebl
COEIMHEHUSIMU CEPbI

27 Brruncnenue MaccoBo# 10 BbIXOA NPOAYKTA PEAKIUU https://m.edsoo.ru/HSJE186WN



https://m.edsoo.ru/ETD5QTS4G
https://m.edsoo.ru/9JFRAVE8W
https://m.edsoo.ru/FEEIZRMBG
https://m.edsoo.ru/7VXTFHJT4
https://m.edsoo.ru/9RKLZDNUX
https://m.edsoo.ru/NNYKYZF12
https://m.edsoo.ru/CWVSHCD2M
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OO0m1ast xapakTepUCTHKA 31eMeHTOB VA-rpynmsl. A30T,

28 pactpocTpaHeHue B IPUPOJE, PU3HICCKUE M XUMHUCCKUE https://m.edsoo.ru/WAHRMB976
CBOIiCTBa

29 AMMHaK, ero Gu3n4ecKue 1 XMMUYECKHE CBOWCTBA, httos://m.edsoo.ru/HZAYE5F13
NOJy4YEeHUE U TPUMEHEHHE

30 [IpakTnueckas pa?om Ne 3 o Teme «Ilonydyenune aMmmuaka, https://m.edsoo.ru/JORPEAIE]
U3YYEHHUE €ro CBOMCTB)

31 A30THas Kuca0Ta, €€ GU3NIECKUe U XMMUYECKHE CBOKCTBA https://m.edsoo.ru/U2DYEDMYE
Hcnonp3oBaHre HUTPATOB U COJICH aMMOHUS B KAUECTBE

32 MUHEPAIbHBIX YI0OpeHHA. XMMHUYECKOE 3arpsi3HEHHE https://m.edsoo.ru/SHBKCIQCB
OKPY’KaIOIeH Cpebl COEUHEHUSIMH a30Ta

33 ®ochop. Oxeun docdopa (V) Huq)ocq)opHaﬂ KHCIIOTA, httns://m.edsoo.ru/GDOISO3WP
buznuecKkue 1 XuMUYECKIe CBOMCTBA, MOTYYCHHE

34 HCHOJII:BO]E&HI/IC ¢docdaros B KaIIeCTlie MUHEPAITbHBIX htts://m.edsoo.ruW/UAZ3HUBEY
ynobpenuit. 3arps3HeHne NpupoaHoil cpeanl pocharamu

35 Yraepon, pacnpoVCTpaHeHMe B npupoie, Gu3ndecKue u https://m.eds00.ru/DWOMBSUUL
XUMHYECKHE CBOWCTBA
Oxcuapl yriaepoja, ux pusnueckue U XuMHU4ecKre

36 CBOMCTBA. DKOJOTMUYECKUE MPOOIIEMBI, CBSI3aHHBIE C https://m.edsoo0.ru/OXQAPGNCF
okcuzoMm yriepoaa (1V)

37 VYronbHas KucnoTa u €€ conu https://m.edsoo.ru/O0HQHDG6IPA
[IpakTuueckas pabora Ne 4 no Teme "Ilomyuenue

38 yIIIeKHCIoro ra3a. KauecTBeHHas peakiys Ha KapOoHaT- https://m.eds00.ru/G2HZXQGC8
noH"

39 [lepBoHauanbHbBIE TOHATUS 00 OPraHUYECKHX BEIECTBAX httos://m.edsoo.ru/30TIZ1097
KaK 0 COeTMHEHUAX YTiepoJia

40 Kpemnuii u ero coennHenus https://m.edsoo.ru/75JXNHO0I8

41 [TpakTrueckas padota Ne 5. Perienue skcriepuMeHTaIbHBIX https://m.eds00.ru/O7E8DOD7Z
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3aJ1a4 110 TeMe «BakHenie HeMeTaUIbl U X
COETMHEHUS)

KonTponpHas padora Ne3 mo teme «BaxHeitmme

42 1 https://m.eds00.ru/S85J9UGH3
HEMETaJUIbl U UX COCTUHEHUS
OO0m1as XxapakKTepUCTUKAa XUMHYECKUX 2JIEMEHTOB —
43 METaJlIOB. MeTaJ'IJ'II/I‘Ie?Kaﬂ CBSI3b U MeTaJ'IJ'II/I‘I“eCKaﬂ 1 https://m.edsoo.ru/XK1GYPCOL
KpucTaumaeckas pemeérka. dusnyeckue cBocTBa
METaJUIOB
44 XHUMHYECKUE CB(v)ﬁCTBa METaJUIOB. DIIEKTPOXUMUYCCKUN 1 https://m.edsoo.ru/Z7Y RNPAEW
PAI HAPSDKCHUH METAJIIIOB
O6mmue criocoOb! momy4deHust MeTayuioB. CIIIaBbI.
45 Brpluncienus 1o ypaBHEHHUSIM XUMHUYECKUX PEAKIMM, €CIIU 1 https://m.eds00.ru/G54GDQI2D
OJIMH M3 PEareHTOB COJICPKUT IPUMECH
46 [TonsaTHe 0 KOppO3UN METAIIIOB 1 https://m.edsoo.ru/4AFIGDOWOW
47 [lenouHbIe MeTaILIbI 1 https://m.edsoo.ru/X1B4BPUW?2
48 OKcuabl ¥ THAPOKCUIBI HATPUS U KAJTHSI 1 https://m.edso00.ru/Q4DX0G3U9
49 [Ienoyno3eMenbHBIE METAIUIBI — KaIbIUM U MarHui 1 https://m.edsoo.ru/REOCDY0K6
50 Bakueiinme coequHEHN KaJILINS 1 https://m.edsoo.ru/CJR96CMZA
51 O06o0meHre U cucTeMaTr3aIs 3HaHUH 1 https://m.eds00.ru/O5PXGG1BE
52 KécTkocTh BOJIBI U CLIOCOOBI €€ YCTpaHEHUs 1 https://m.edsoo.ru/WFMBFTTTP
53 HpaKTI/ILIef:KaSI pabota J'\f'g 6 o reme "JKEcTKOCTH BOMIBI U 1 https://m.eds0o.ru/NFLROKBS]
METO/Ibl €€ yCTpaHEHUS
54 AmroMuHUT 1 https://m.eds00.ru/92J8RD1TV
55 AmMdoTepHbIE CBOMCTBA OKCHJIA U THIPOKCHUIA 1 https://m.edsoo.ru/NI5K110J5
56 Kenezo 1 https://m.edsoo.ru/F20NJR5SR
57 Oxcupl, rumpokcust u conu xenesa (1) u xenesa (111) 1 https://m.edsoo.ru/IRTUBLAMP
58 O0o0meHre U cucTeMaTr3aIus 3HaHUH 1 https://m.edsoo.ru/NAON6HGKZ
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[IpakTudeckas padora Ne 7. PemeHune skcnepuMeHTaTbHBIX

59 . 1 https://m.edso0.ru/ZN7G0QSMX
3aja4 1o reMe «BakHeliue MeTayubl U UX COSIUHEHUSD)
Brrurcnenus o ypaBHEHUSIM XUMHYECKUX PEAKIIUN, €CITN
60 OJIMH U3 PEarcHToB JIaH B H36LITKve WM COACPKUT 1 httos://m.edsoo.ru/AYD2HESIY
npuMecH. BBIUMCIeHHsI MaCCOBOM JTOJU BBIX0/1a IPOAYKTA
peaxiuu
61 O000111eHrEe U cUCTEMAaTU3ALNS 3HAHUI 1 https://m.edsoo.ru/B8TOVTKOP
62 Kontponbnas pabota Ne4 no teme «BaxHeiine MeTanibl 1 https://m.eds00.ru/703C804GN
U UX COCTMHEHUS
63 BemiectBa 1 MaTepualibl B MOBCEJHEBHOM JKU3HU UEIOBEKA 1 https://m.eds00.ru/OF132JMTO
64 XHUMHUYECKOE 3arpsA3HEHUE OKPYKAIOLIEH Cpebl 1 https://m.edsoo.ru/SANGYEYQI
65 Postb XxuMuM B penieHn# SKOJIOTHIECKUX MPOodIIeM 1 https://m.eds00.ru/18Q203Y28
66 PesepBublit ypok. O6001IeHHE U CUCTeMATHU3AIHsI 3HAHHA 1 https://m.edsoo.ru/DT1BAS5U4
67 PesepBHeIit ypok. O000IICHHE U CUCTEMATH3AIIMS 3HAHHHA 1 https://m.eds00.ru/P52TJZNXV
68 PesepBHblit ypok. OG00111€HNE U CUCTEMaTH3aIMs] 3HAHU I 1 https://m.eds00.ru/TMK36TJZG
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68
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IPOBEPSIEMBIE TPEBOBAHUS K PE3YJIBTATAM
OCBOEHUS OCHOBHOM OBPA30OBATEJBHOM MIPOI'PAMMBI

8 KUIACC

Kon
NpoBePsSIEMOro
pe3yJbTara

1

11

1.2

IIpoBepsiemble npeIMeTHbIE Pe3yJIbTATHI 0CBOEHHS] OCHOBHOM
o0pa3oBaTe/ibHOI MPOrPaMMBbI OCHOBHOTI'0 00111eT0 00pa30BaHUs

ITo Teme: ((HepBOHa‘{aJILHBIe XUMHNYCCKUC ITOHATHA

pacKpblBaTh CMBICII OCHOBHBIX XMMHMYECKUX TMOHSTHUN: aTowm,
MOJIEKYJIa, XUMHUYECKHI D3JIEMEHT, MPOCTOE BEIIECTBO, CIOKHOE
BEIIECTBO, CMeCh (OJHOpPOJHAs W HEOAHOPOJHAs), BAJICHTHOCTD,
OTHOCUTEJIbHAs aTOMHasi M MOJIEKYJISIpHas Macca, KOJIMYECTBO
BEIIECTBAa, MOJb, MOJSIpHAs Macca, MaccoBas J0Ji1 XUMHUYECKOTO
JJIEeMEHTa B COEAMHEHUH, MOJISIPHBIA 00BEM, XUMHUYECKAsl peakivs,
KIacCU(pUKALlM  PEaKIHi:  peakuud  COSAMHEHUS,  PEaKIHH
pa3joXKEeHUs, peaklUd 3aMelIeHHs, peakIuu oOMeHa, HK30- U
SHJOTEPMUUYECKHE PEAKINH, TEIUIOBOM 3(P¢dEeKT peakiuu, pacTBOp,

MaccCoBas O0JA BEUICCTBA (HpOHeHTHaH KOHLICHTpaI_II/IH) B paCTBOpC

HINTIOCTPUPOBATE B3aMMOCBA3b OCHOBHBIX XHUMHYCCKUX MOHATUH H

MMPUMCHATDH OTU MMOHATHSA ITPU OIMMCAHUHN BCUICCTB U UX HpeBpaHICHI/Iﬁ

13

14

1.5

MCIOJIb30BaTh XUMHYECKYI0 CHMBOJHMKY JJIi COCTaBi€HUS (OpMYyIl

BEILECTB U YPABHEHUN XUMUYECKUX PEAKIUN

pacKpbIBaTh  CMBICJ  3aKOHOB COXpPAHEHUsS MAacChl  BEIIECTB,
MOCTOSTHCTBA COCTaBa, AaTOMHO-MOJICKYJIIDHOTO YYEHHS, 3aKOHa
ABoraapo

OTpEeNATh BaJIEHTHOCTh aTOMOB JJEMEHTOB B  OWHApHBIX

COECTUHEHUIX

1.6

KJIaCCU(UIUPOBATh XMMHUUYECKHE pEaKIuu (M0 4YHCIy U COCTaBy

YYacCTBYIOUIMX B PEAKIMH BEIIECTB, 10 TETIOBOMY 3P EKTY)

1.7

BBIUUCIISTh OTHOCHUTEIBHYIO MOJIEKYISIPHYIO U MOJISIPHYIO MAacchl

BCIICCTB

1.8

BBIUUCIISATH MACCOBYIO JIONIO XMMHYECKOTO JJIEMEHTa 1Mo (opmyre

COEIMHEHMS,




1.9

BBIYUCIIATH MAaCCOBYIO JOJIIO BCIICCTBA B PaCTBOPC

1.10

MPUMEHSTh €CTCCTBCHHOHAYYHBIC METO/bI IMO3HAHUS — HAOIIOICHUE,
U3MEpEeHHe,  MOJEIMPOBAHUE,  OKCIEPUMEHT  (peajbHBli U

MBICJICHHBIN )

ITo Teme: «BaxxHelne npeACTaBUTEIM HEOPTAHUUECKUX BEILIECTBY

2.1

2.2

PaCKpbeIBaTb CMBICJI OCHOBHBIX XHMMHWYCCKUX MMOHSTHH: OKCH I,
KHcCJ0Ta, OCHOBaHUEC, COJIb

OnpeAC/IATh NPUHAMJIC)KHOCTh BCHIECCTB K OHpCI[CJ'IéHHOMy KJIaccy

COeIMHEHUH 1o Gopmyam

2.3

2.4

2.5

2.6

2.7

KJ'IaCCI/I(l)I/II_II/IpOBaTB HCOPraHNMYCCKUC BCIICCTBA

XapakTepu3oBaTh (OMUCHIBATh) OOIIME XHUMHUYECKHE CBOMCTBA
BEILIECTB PA3JIMYHBIX KJIACCOB, MOJTBEPXKIasi OMHCAHUE MPUMEpPaMU

MOJICKYJISIPHBIX ypaBHeHI/Iﬁ COOTBCTCTBYIOIIIUX XUMHUYCCKUX peaKHHﬁ

IIPOrHO3UPOBATH CBOMCTBaA BECMICCTB B 3aBHCHUMOCTH OT HX
KauCCTBCHHOI'0O COCTaBa, BO3MOXHOCTH IMPOTCKAHUA XHUMHWYCCKUX

HpeBpaH_[eHI/Iﬁ B PA3JIMYHBIX YCIIOBUAX

CleoBaTh MpaBWJIaM TIONB30BAaHUS XHUMHUYECKOW TIOCYAIOH W
1abopaTOpHBIM 00OPY/IOBAHMEM, a TaKXKe IMpaBUJIaM OOpAIIECHUS C
BEIIECTBAMH B COOTBETCTBHH C HHCTPYKIUSMHU IO BBIIOJHEHUIO
J'Ia60paTOpHI)IX XUMHUYCCKUX OIBITOB IO IMOJYUYCHUIO U CO6I/IpaHI/II-O
ra3000pa3HbIX BENIECTB (BOJOPOAAa W KHUCIOPOJ]Aa), MPUTOTOBICHUIO
pacTBOPOB € OMNPEACIIEHHON MacCOBOM JOJIEW PAacTBOPEHHOTO
BEIIECTBA, MJIAHUPOBATH U MMPOBOJUTH XUMUYECKUE IKCIIEPUMEHTHI TI0
pacrlo3HaBaHUIO PAacTBOPOB IIeJoYed M KUCIOT C TOMOIIBIO

WH/IUKATOPOB (JIakMyc, (eHOIPTATCHH, METUIIOPAHXK U APYTHE)

MMpOBOAUTDH pacqéTm 10 YPaBHCHHUIO XUMHYSCKOMN pcaKknuuu

I[To Teme: «llepmogmueckuit 3akoH u Ilepuogumueckas cucrema
xumuyeckux osnemeHtoB /. M. MenaeneeBa. CtpoeHue aTOMOB.

Xumuueckas cBsi3b. OKHUCIUTEIbHO-BOCCTAHOBUTEIbHbBIEC PEAKIIUN)

3.1

pacKpbIBaTh CMBICI OCHOBHBIX XMMHYECKHUX MOHATHHI: AIpO aToma,
QIIEKTPOHHBIA CJIOW aToma, aTOMHas OpOWTamb, paguyc aroma,
XMMHYECKAsl CBA3b, IMOJSIPHAS W HEMOJSIPHAs KOBAJIEHTHAs CBS3b,
ANEKTPOOTPULATEIBHOCTh, HWOHHAs CBA3b, HOH, KAaTHOH, AaHHWOH,

CTCIICHb OKUCJIICHUA




3.2

KHaCCI/I(bI/IL[I/IpOBaTB XUMHUYCCKUC 3JICMCHTEI

3.3

3.4

ONHKCHIBATh M XapaKTepHu30BaTh TaOnuuHyto ¢Gopmy llepuommaeckoit
CHUCTEMBbl XMMHYECKHMX O3JIEMEHTOB: pa3jMyaTh IOHATUS «TJIaBHAs
noarpynna (Arpymnma)» u «nobouHas mnoarpynmna (brpymma)y,

«MaJibley» U «OOJIbIIIHEY IIEPpUOabI

packpsiBaTh cMmbica Ilepumoandeckoro 3akona JI.M. Menpgeneena:
JIEMOHCTPHUPOBATH TOHUMAaHUE MEPUOANYECKON 3aBUCUMOCTH CBOMCTB
XUMHUYECKHX 3JEMEHTOB OT HX mnojoxeHus B Ilepuoanueckoit

CHUCTEMCEC

3.5

COOTHOCHUTD 0603Ha‘IeHI/I$I, KOTOPELIC UMCIOTCA B Ta6JII/III€
((HCpI/IO,I[I/ILIeCKaH CHUCTEMaA XUMHNYCCKHUX 3JICMCHTOB HI/I
MeHzeneeBay C YHCIOBBIMH XApPaAKTCPUCTHKAMU CTPOCHUA AaTOMOB
XUMHNYCCKHUX JJICMCHTOB (COCTaB H 3apsaa sdapa, 06mee YHUCJIO

AIIEKTPOHOB U PACIIPEAEICHUE UX IO AIEKTPOHHBIM CIIOSIM)

3.6

OIIPCACIIATh CTCIICHDb OKHUCJICHUA 3JICMCHTOB B 6I/IHapHLIX

COETUHEHUIX

3.7

ONpEeNeNsTh BUJ XUMHUYECKOW CBsI3W (KOBaJeHTHAs W HOHHAas) B

HEOPTaHNUYCCKUX COCAUHCHUAX

9 KJIACC

Kon
NpoBepsieMoro
pe3yJjabTara

IIpoBepsiemble peaMeTHbIE Pe3yJIbTATHI 0CBOCHHUS OCHOBHOM
o0pa3oBaTe/ibHOI NPOrPaMMBbI OCHOBHOTI'0 00111er0 00pa30BaHUs

1

ITo Teme: «BemecTBo U XUMUYECKask PEAKIUD)

11

PaCKpeIBaTb CMBICII OCHOBHBIX XHMHUUYCCKHX HOHATHH: pacTBoOp,
AIIEKTPOJIUTHI, HEIJICKTPOIHTHI, DIICKTPOIUTHYECKAs] AHCCOIHAIIHS,
peaKIMu MOHHOTO OOMEHa, KaTajlu3aTop, XHMMHYECKOE pPaBHOBECHE,
oOpaTtumbie u HeoOpaTuMbIe peakuuu,
OKHCIUTCIIPHOBOCCTAHOBUTCIBHBIC pCaKkuu, OKUCJINTEIIb,
BOCCTaHOBUTCIIb, OKHCJICHUC )41 BOCCTaHOBJICHUC, aAJUI0TpOIud,
am(doTepHOCTh, XUMHYECKass  CBs3b  (KOBaJeHTHas, HOHHAas,
METaJITN4ecKasi), KPUCTAJUTMUECKas peméTKa, CIUIaBbl, CKOPOCTh

XUMHUYECKON peaKIuu

1.2

HIUIIOCTPUPOBATh B3aMMOCBA3b OCHOBHBLIX XHUMHYECKHUX MOHATHH H




MMPUMCHATDH 3TU MMOHATHS ITPU OIMMCAHUHN BCUICCTB U UX HpeBpaH_[eHI/Iﬁ

13

COCTaBJISITh YPAaBHEHUS 3JIEKTPOJUTUYECKON TUCCOLMAIUU KHUCIIOT,
nieyiouei M CcoJied, IMOJIHbIE M COKpAIIEHHbIC YpaBHEHUS pEaKIIHii

WOHHOI0 O0OMeHa

14

1.5

PacCKpbIBaTh CYIIHOCTb OKHCIIMTCIBbHO-BOCCTAHOBHUTCIbHBIX peaKuHﬁ

MOCPEACTBOM COCTaBJICHUS 3JIEKTPOHHOTO OajaHca STUX peakiuit
MPOBOAMTDH PACUETHI MO0 YPABHEHHUIO XUMUYECKOM peakuu

Ilo Ttemam: «HemeTramnel M ux COCAUHCHUA» H «MeTaniael U HX

COCAUHCHUA

2.1

XapaKkTepu30BaTh (OMUCHIBATh) OOIIHE U crienu(pUUecKre XUMHUYECKHe
CBOMCTBAa TPOCTBIX U CJIOXKHBIX BEIIECTB, MOJTBEpPXkIasi OINHUCAHHE
pUMepaMU MOJICKYJISIPHBIX M MOHHBIX YPaBHEHHI COOTBETCTBYIOIIUX

XAMHYECKHUX PEaKUi

2.2

2.3

2.4

2.5

COCTaBJIATbL YPAaBHCHUA peaxunﬁ, MOATBCPKAAIOIMINX CYIICCTBOBAHUC

IeHETHYECKOM CBSI3U MCKAY BCIICCTBAMU PA3JIMIHBIX KJIIACCOB

MMPOrHO3UPOBATH CBOMCTBa BCIICCTB B 3aBUCUMOCTU OT HUX CTPOCHU,
BO3MOXHOCTH HNPOTCKAHUA XMUMUUYCCKHUX npeBpameHHﬁ B Pa3JIMYHBIX

YCIIOBHSIX

CleoBaTh MpaBWJIaM TIONB30BAaHUS XHUMHUYECKOW TIOCYAOH W
1abopaTOpHBIM 00OPY/IOBAHMEM, a TaKXKe IpaBUiiaM OOpaIleHUs C
BEIIECTBAMH B COOTBETCTBHUH C HMHCTPYKIUSMHU IO BBIOJIHEHUIO
J'Ia60paTOpHI)IX XUMHUYCCKUX OINBITOB IO IMOJYYCHUIO H co61z1paHmo

F33006pa3HBIX BCIICCTB (aMMI/IaKa " YTJICKUCIIOTO ra3a)

IOPOBOJUTHh pEaKIHUM, MOATBEPKJIAIOIINE KadeCTBEHHBIH COCTaB
Pa3IMYHBIX BEMIECTB: pPACMO3HABATh ONBITHBIM MYyTEM XJIOPHU-,
Opomuza, wuomupa, Kkapbonar, ¢ocdar, cunmkar, cyiabdar,
THJIPOKCUMOHBI, KaTHOHBI aMMOHMS, HMOHBI H3YyYCHHBIX METAIJIOB,

IIPUCYTCTBYIOIINE B BOJHBIX PACTBOPaX HEOPTAHMYECKUX BEIIECTB

ITo Teme: «XuMHUs 1 OKpy’Karomas cpeiar

3.1

pacKkpbIBaTh CMBICII OCHOBHBIX XuMmuyeckux mnoHsatuii: [IJK

BCIICCTBA; KOPPO3Ud MCTAJIIIOB

3.2

HpI/IMCHHTB OCHOBHBIC onepaum/l MBICJ'II/ITGJ'IBHOI\/'I HCATCIIBHOCTU —
aHaJgu3 W CHHTE3, CpaBHEHHE, OOOOIICHHE, CHCTEMaTHU3aIHIo,

BBISABJICHUC TPUYHUHHO-CJICACTBCHHBIX CBsI3EH — Il U3YUCHUA




CBOICTB BCIICCTB M XHMHUYCCKUX peaKHHﬁ; CCTCCTBCHHOHAYYHLIC
METOJABI IIO3HAHUA — Ha6.]'IIOI[eHI/Ie, HN3MCPECHUC, MOACIMPOBAHUC,

AKCIIEPUMEHT (peajbHbI U MBICICHHBIN)



ITPOBEPAEMBIE 3JIEMEHTbBI COAEPKAHUSA

8 KUIACC

Koxa
1

11

1.2

IIpoBepsieMblii 3JIeMEHT CO/IepPKAHUS

[IepBoHavanbHbIE XUMUYECKHE TOHSATHS

[Ipenver xumuu. Ponp XuUMuM B JKU3HHM uYeloBeKa. XHMHS B CHUCTEME HayK.
Tena m BemiecTBa. PU3MYECKHE CBOWCTBA BEHIECTB. ATpPEraTHOE COCTOSIHUE

BCIIICCTB

IlonsTHE O MeTOdax MO3HAHUSA B XMMUM. UHCTHIEC BEIIECTBA U CMECH. Crioco051

pas3aeneHus cmecen

1.3

1.4

ATOMBI © MOJICKYIJIBI. Xumuueckue dsyeMeHTbl. CHMBOJBI XHUMHYECKHX

JJICMCHTOB. HpOCTbIe K CJIO0XXHBIC BEIICCTBA. ATOMHO'MOJ’ICK}’J’IHPHOG y4aceHue

XuMuueckas (I)OpMy.]'Ia. BanieHTHOCTE ATOMOB XMMHMYECKHX 3JIEMEHTOB. 3aKOH
INOCTOAHCTBA cocCTaBa BCIICCTB. OtHocuTeNnbHas aTOMHas macca.
OTtHocuTeabHAS MOJICKYJISIpHAd Macca. MaccoBas 7015 XMMHUYECKOTO 3JIeMEHTa

B COCTUHEHUH

1.5

1.6

1.7

KomnuectBo BemectBa. Moisb. MonsipHass Macca. B3auMocBsI3p KOJIMYECTBa,
Macchl M 4Mcia CTPYKTYPHBIX €IWHUI BemiectBa. Pacuy€rsl mo ¢opmynam

XUMHYECKHX COCIUHEHUM

dusnueckue U XUMHUYECKUE ABJICHHS. XUMUYECKas peakius U e€ NPU3HAKU.
3aKOH COXpaHEHHUs Macchl BellecTB. XuMUueckue ypaBHeHus. Kiaccupukamnus

XUMHUYCCKUX pCaKL[Hf/'I (COCIII/IHGHI/IH, Pa3JI0KCHUA, 3aMCILICHNA, O6MeHa)

XUMUYECKUH IKCIIEPUMEHT: 3HAKOMCTBO C XUMUYECKOU MOCYI0M, C MTpaBUIIaMU
paboTel B JabopaTopun W mpuéMamMu OOpamieHus C  J1abOpaTOPHBIM
o0opy/moBaHHEM, H3yUYe€HHE U ONUcaHue (QHU3NYECKHX CBOMCTB 00pasIoB
HEOPraHMYECKUX BEIIeCTB, HaOogeHne (u3mdeckux (IUIAaBJICHHE BOCKA,
TasHUE JIbJIa, pAaCTUPAHUE caxapa B CTYIKE, KHUIIEHHE W KOHACHCAIUs BOMAbBI) U
XUMHYECKHX  (TOpeHHE CBEYd, [pOKaJMBaHWE MEIHOW  IMPOBOJIOKH,
B3aMMOJICHICTBHE Mella C KHUCJIOTOW) SsBIEHUH, HAOMIOJEHHE W OMHCaHUE
NPU3HAKOB TPOTEKaHMs XMUMHUYECKHX peakuui (pa3jokeHue caxapa,
B3aMIMOJICHICTBHE CEPHOM KHUCJIOTBI C XJIOPHIOM Oapusi, pa3lioKeHUe
ruapokcuaa meau(ll) mpu HarpeBaHuu, B3aMMOJICHCTBHE Kelie3a ¢ PaCTBOPOM

conu meu(ll), n3yuenue cnocoOoB pazgeneHus: cMeceil (C MTOMOIIbI0 MarHUTa,




2.1

2.2

2.3

bunbTpOBaHME, BHIMMAPUBAHUE, TUCTHILISAIMS, XpomaTtorpadus), MpoBeICHUE
OUYMCTKHU MOBAPEHHOM coyn, HAOIIOIEHUE U ONIMCAHKUE PE3YIbTAaTOB MIPOBEICHUS
OIIBITA, MIUIIOCTPUPYIOLIErO 3aKOH COXPAHEHMS MAacChl, CO3JaHHME MOJeIeH

MOJIEKYJI (IIIapOCTEPIKHEBBIX )
Baknelime npecTaBUTeNIn HEOPTraHUYESCKUX BEIIECTB

Boznyx — cmech razos. CocrtaB Bo3ayxa. Kucmopoa — snmeMeHT U mpocroe
BemecTBo. HaxokaeHue Kuciaopoja B Hpupoje, (GU3NYeCKHe M XUMHUYSCKUE
cBorictBa (peakumu ropeHus). Oxcunbl. [Ipumenenue kuciopoga. CrocoObl
MOJIy4YEHUsl KHUCIOpoJa B Jjaboparopuu M MpOMbIIIIEHHOCTH. Kpyrosopot

Kkuciopoja B mpupojie. O30H — aioTporHas MoaupuKaius KUCIopoia

TennoBoit 3 hekT XUMUIECKON peaKuu, TEPMOXHUMHUUYECKHE YPaBHEHHUS, IK30-
¥ DHJIO0TEPMUYECKHE peakny. TOIMBO: Yyroib U MeTaH. 3arpsi3HEHUE BO3yXa,
yCHUJIEHUE MapHUKOBOTO 3(peKTa, pa3pylieHrne 030HOBOTO CII0s

Bonopon — anemenT u mpocroe BemiectBo. HaxokaeHue Bomopona B MPUPOJE,
dusnueckre W XUMHYECKHE CBOWCTBA, NPUMEHEHHE, CIOCOOBI MOTYYEHHS.

Kucnors! 1 conmmn

2.4

MounspHblii 00bEM Ta30B. Pacu€Tbl M0 XMMHUECKUM ypaBHEHUSAM

2.5

2.6

®dusnyeckue CcBoWcTBA BOAbl. Boma kak pactBopuTenb. PacTBOpEL
HacplleHHbIe 1 HEHACBILIECHHBIE PAaCTBOPBI. PacTBOPUMOCTE BEIECTB B BOJE.
MaccoBass nmons Bemecrsa B pacTBOpe. XHUMHYECKHE CBOWCTBA BOJBI.
OcHoBanus. Posmp pacTBOpoB B mpUpOAE M B KU3HU 4yenoBeka. Kpyrosopot
BOJBI B TIpuUpoJe. 3arps3HEHHe NpUPOAHbIX BoA. OxpaHa U OYMCTKa
IIPUPOJHBIX BOJ

Knaccudukanus Heopranmdeckux coenuHeHuid. Oxcuapl. Knaccugukarus
OKCHJIOB: cojeoOpa3yomue (OCHOBHbBIE, KHUCIOTHbIE, amQoTepHble) U
HeconeoOpasyrone. HoMmenknarypa oxcunoB. Pusnyeckue M XUMHUECKUE

CBOICTBa OKCHAOB. [loiryueHne okcuaoB

2.7

OcHoBanus. Knaccudukanuss ocHoBaHUM: WIENOYM U HEPacTBOPUMBIE
ocHoBaHus. HomeHknarypa ocHoBaHUN. PU3NYECKUE U XUMUYECKUE CBOWCTBA

ocHoBaHMU. [TonyueHne ocHOBaHUI

2.8

Kucnorel. Knaccupukanus kucinor. Homenkmarypa kucinor. ®dusndeckue u
XUMHYECKHE CBoOMcTBa KHCIOT. Pgan axktuBHOocTH MeTasioB H.H. Bekerosa.

[Tonyuenue kucior

2.9

Comu. Homenknarypa conei. @u3znyeckue M XUMHUUYECKUE CBOMCTBA COJEH.

[Tonyuenue coneit




2.10

I'eneTnueckas CBA3b MCKAY KilaCCaMU HCOPTraHUYCCKUX COGI[I/IHGHI/Iﬁ
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3.1

3.2

XVUMUYECKUH  3KCHEPUMEHT: KadeCTBEHHOE OIPEAEICHUE  COACpHKaHUS
KHCJIOpO/ia B BO3JyXe, MOJy4YeHHE, cOOMpaHue, paclo3HaBaHUE U H3y4YEHUE
CBOWCTB KHCJIOPO/a, HAOIIOACHNE B3aUMOJICHCTBUS BEUIECTB C KHCIOPOAOM U
yCIIOBHS BO3HUKHOBEHUS M IIPEKpalleHusl ropeHus (1moxapa), 03HaKOMIICHHE C
o0pa3llaMu OKCHJOB U OIMCaHME WX CBOWCTB, TOIy4eHHe, coOupaHue,
pacrio3HaBaHME M M3Y4YE€HHE CBOMCTB BOAOpOAa (rOpeHHe), B3auMOeicTBUE
Bozopoja ¢ okcugom Menu(ll) (BO3MOXKHO HUCIIOIB30BAHKE BHIEOMATEPHAIIOB),
HaOmrofieHne oO0pa3lloB  BEIIECTB KOJMYECTBOM 1 MOJb, HCCIEIOBAHUE
OCOOEHHOCTEHl pacTBOPEHHS BELIECTB C Pa3IMYHOW PacTBOPUMOCTHIO,
IIPUTOTOBJICHUE PACTBOPOB C ONPEIAEIEHHON MacCOBOM J0JE€H pacTBOPEHHOIO
BEIIECTBA, B3aMMOJEUCTBHE BOJbl C MeTaJyIlaMU (HaTpUEeM U KaJlbIHEM)
(BO3MOKHO HCIIOJIb30BaHME BMJEOMATEpUANIOB), OIPENEICHUE pPACTBOPOB
KUCJIOT W IIEJOYEH C IOMOIIBI0 HMHJMKATOPOB, HCCIEIOBAaHHE 00pa3loB
HEOPraHMYECKUX BEIIECTB PA3JIMYHBIX KJIAacCOB, HAOIIOAECHUE W3MEHEHUs
OKpPacKM WHJIUKATOpPOB B pacTBOpax KHCIOT U ILIEJIOYeH, Hu3ydyeHue
B3auMoieiictBua okcuga meau(ll) ¢ pacTBopom cepHOM KHUCIOTBI, KHUCIOT C
METaJUIAMH, PEaKIUH HEUTpaIN3allii, IT0JTy4YEeHUE HEPACTBOPUMBIX OCHOBAHUM,
BBITECHEHHNE OJHOIO0 MeETaula JpYyTMM M3 pacTBopa COJIM, pEIICHUE
AKCIIEPUMEHTAJIbHBIX 3a/ad Mo TeMe «BakHeimme Kiacchl HEOPraHMYECKHX

COEIMHEHUI»

[lepnonnueckuii 3akoH u [lepuonnueckas cucteMma XMMUYECKUX 3JIEMEHTOB
I .. MenneneeBa. CTpoeHre aToMOB. XUMUYeCKas CBsI3b. OKUCIUTEIBHO-

BOCCTAHOBHUTCIIbHBIC PECAKITUN

[lepBrle TOMBITKMA KIAaCCH(PUKAIMU XHUMUYECKUX OdJIeMEeHTOB. [loHsaTue o
rpynmnax CXOJHBIX JJIEMEHTOB (IIETOYHBbIE U IIEIOYHO3EMENbHBIE METaJLIbI,
TaJoreHbl, WHEPTHBIE Ta3bl). DJIEMEHTHI, KOTOpbIe 00pa3yloT amMdOTepHBIC

OKCHUIBI U TUAPOKCHUIBI

ITepuonnueckuii 3akoH. [leproanueckas cucteMa XUMUYECKHUX ds1eMeHTOB J1.1.
Menneneesa. Kopotkonepuoanas u JUTMHHOTIEPUOHAS (hopMbI
Ilepuoauueckoit cucrtembl xuMuueckux anemeHtoB [[.M. Menneneesa.
Ilepuoasr m rpynmbl. PU3UYECKUH CMBICT TOPSAKOBOTO HOMEpa, HOMEPOB

nepruoaa U rpymiibl 3JICMCHTA

3.3

Crpoenne atomMoB. CoctaB aTOMHBIX sifep. M3otomnbl. Dnexrtponsl. CtpoeHue

OJICKTPOHHBIX 000JIOUEK aTOMOB IEPBBIX 20 XUMHYECKHX DJIEMEHTOB




3.4

3.5

[Iepnognueckoit cucremel .M. Menneneesa. XapakTepUCTHKAa XUMUYECKOTO

3JIEMEHTA 10 ero nojoxeHuto B [lepuoaunueckoil cucteme [I.1. Menaeneena

3aKOHOMEPHOCTH H3MEHEHHUS paJuyca aTOMOB XHUMHYECKHUX DJIEMEHTOB,
METaJUIMYECKMX M HEMETaUNIMYECKUX CBOMCTB IO TpyINaM U TEPHOJIaM.
3nauenue I[lepuonuueckoro 3akoHa u Ilepronnueckoil CUCTEMbl XUMHYECKUX
AJIEMEHTOB JUIsl pa3BUTHsA Hayku W npakTuku. .M. MenneneeB — y4€HbIA U
rpakaHuH

Xumuueckass cBsi3b. KoBaneHTHas (MOJspHass W HEMOJApHAs) CBS3b.

3HCKTpOOTpI/IHaT€JII>HOCTI) XHMHYECKHX 3JIeMEHTOB. VIoHHas CBI3b

3.6

3.7

Crenenp okucieHus. OKHCIUTEIBFHOBOCCTAHOBUTCIIBHEIC pPCaKkuu. HpOII@CCI)I

OKHCJICHHMS M BOCCTaHOBJICHHA. OKHUCIUTEIN U BOCCTAHOBHUTEIIHN

XUMHUECKUH 3KCIIEPUMEHT: M3Yy4YeHHE O0pa3loB BELIECTB METAUIOB U
HEMETAJUIOB, B3aMMOJEHCTBUE THMIAPOKCHAA LIMHKA C PACTBOPAMH KHCIOT U
1IeJI0YEH, MPOBEIECHNE ONBITOB, MIUIFOCTPUPYIOIIUX IPUMEPHI OKUCIUTEIBHO-

BOCCTaAaHOBUTCIBbHBIX peaKI_II/Iﬁ (ropeHHe, pC€aKIun pa310KCHUA, COGI[I/IHCHI/IH)

9 KJIACC

Kon

IIpoBepsieMblii JJIEMEHT COAePKAHUSA

BemecTBo 1 xummnueckas peakuus. [Toropenue

11

[Iepnonnueckuit 3akoH. lleproanyeckas cuctema XuMu4ecKux snemeHToB J[.1.
MenpeneeBa. CTpoeHue aroMoB. 3aKOHOMEPHOCTH B HW3MEHEHHUU CBOMCTB
XUMHUYECKHX DJIEMEHTOB IIEPBBIX TPEX MEPHUOAOB, Kalus, KalblUsi H HX
COCIIMHEHUI B COOTBETCTBUM C IIOJIOKEHUEM DJIEeMEHTOB B Ilepuonnueckon

CUCTEME U CTPOCHUEM HNX AaTOMOB

1.2

CrpoeHne BellecTBa: BHJAbl XUMHYECKOM CBSA3U. THUIBI KPHUCTANIMYECKUX
pPEETOK, 3aBUCUMOCTh CBOMCTB BEIIECTBA OT THUIA KPUCTAIUINYECKON PEIIETKH
U BUJa XUMUYecKoll cBsizu. Knaccudukanus u HOMEHKIIaTypa HEOpraHUYEeCKHX
BeUIECTB (MEXAYyHapoAHas U TpUBHaJIbHAs). XMMHUYECKHUE CBOWCTBA BELIECTB,
OTHOCAIIMXCSA K  PA3JIMYHBIM  KJlacCaM  HEOPraHWYECKUX  COCIUHEHUH,

IFCHCTUYCCKAA CBA3b HCOPTraHNYCCKUX BECIICCTB

1.3

Krnaccudukanysa XuMu4eckiX peaklui Mo pa3auyHbIM MpU3HAKaM (110 YHCITy U
COCTaBy YyYacTBYIOIIMX B PEAKLUWH BEIIECTB, MO TEIUIOBoMY 3¢ dekry, mo

N3MCHCHMIO CTCIICHEH OKHCICHHS XUMHUUYECKHX 9JICMCHTOB, IIO0 O6paTI/IMOCTI/I,
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[0 y4aCcTHUIO Karajnu3zaropa). OK30- M JHAOTEPMUYECKUE  PpEaKIIuH,

TEPMOXUMHNYCCKUEC YPAaBHCHU. ITonsarue o CKOpPOCTH XHUMHYCCKOHN p€aknuun

Ilonsatue 00 06paTI/IMI)IX u H606paTI/IMBIX XUMHYCCKUX PpCAKIUAX. IlousTue o
TOMOT'CHHBIX M I'CTCPOrCHHBIX PCAKIUAX. IlonsTrHe 0 XUMHUYECKOM PaBHOBCCHUU.
(DaKTOpI)I, BJIIMAIOINHUE Ha CKOPOCTH XHUMHYECKOH p€akKiiuk W II0JIOKCHUC

XUMHYCCKOI'O paBHOBECUA

1.5

1.6

1.7

2.1

OKHCIUTEIBHO-BOCCTAHOBUTEILHBIC pcaKkuuu, BHGKTpOHHBIfI OaaHc
OKHCIIMTEILHO-BOCCTAHOBUTEIILHOM pe€aKknu. CocraBnenune ypaBHeHI/Iﬁ
OKHCIHUTCIBbHO-BOCCTAHOBHUTCIIbHBIX peaKm/Iﬁ C HCHOJIB30BAHUEM MCETOJa

QJICKTPOHHOI'O OanaHca

Teopus 37E€KTPOAUTHUECKON AUCCOLMALMHU. DIEKTPOJIUTHI U HEIIEKTPOIUTHI.
Karunonsl, annonsl. MexaHu3m JUCCOLMAIIMU BEUIECTB C PA3JIMYHBIMU BHUJIAMU
xumuueckoi cps3u. Ctenenp auccoruanui. CUIbHBIE U cIa0ble SIEKTPOIUTHI.
Peaknmm moHHOrO OOMEHA. YCIIOBHS NMPOTEKAHUS PEaKIMii MOHHOTO OOMEHa,
MOJIHBIE W COKpalI€HHbIE HWOHHBIE YypaBHEHMs peakuuid. CBOICTBa KHCIIOT,
OCHOBaHMN M COJIEM B CBETE€ TNPEACTABICHHN 00 3JICKTPOIUTUYECKON

AucCconuranuu. KauectBeHHbIC PCaKi Ha NOHBI. Ilonsatue o THuapOJIn3C cojieit

XUMUYECKUI HKCIIEPUMEHT: O3HAKOMJIEHHE C MOJENSMU KPHUCTaUINYECKUX
PEIIETOK HEOPraHMYECKUX BELIECTB — METAJUIOB M HeMeTauloB (rpadura u
azMasa), CJIO’KHBIX BEUIECTB (XJIOpuIa HATpHsl); UCCIEIOBAHUE 3aBUCHMOCTH
CKOPOCTHM XHUMHUYECKOM peaknuuu OT BO3ACUCTBUS Ppa3IMUHBIX (PAKTOPOB;
UCCIIEIOBAaHUE  DJIEKTPONPOBOJHOCTH  PacTBOPOB  BEIIECTB,  Ipolecca
JUCCOLMALMM  KUCIIOT, IIejaoded U cojell  (BO3MOXKHO MCIIOJIb30BaHME
BUJICOMATEPHAIIOB); TMPOBEACHUE ONBITOB, WUIIOCTPUPYIOIIUX MPU3HAKH
MPOTEeKaHMs peakluii HOHHOro oOMeHa (00pa3oBaHUe OcajKa, BhIJCIECHHUE Ta3a,
o0Opa3oBaHHe BOJbl); OIBITOB, WJUTIOCTPUPYIOIIMX MPUMEPHl OKHUCIUTEIbHO-
BOCCTAaHOBUTENBHBIX PEAKLIMN (FOPEHHE, pEaKLUu Pa3JI0KEHUs, COCIUHEHUs);
pacrno3HaBaHHe HEOPTaHWYECKUX BEIIECTB C OMOIIbIO KaUeCTBEHHBIX peaKuil

Ha MOHBI; pCHICHUC DKCIICPUMCHTAJIbHBIX 3a1a4
HemeTamis! ¥ UX COeIUHEHUS

OOmiast  XapakTepucTuka rajoreHoB. (OCOOEHHOCTH CTPOCHHMS AaTOMOB,
XapaKkTepHbIe CTeNeHu okuciaeHus. CTpoeHue u (pu3ndeckre CBOMCTBa MPOCTHIX
BEIIECTB — TrajoreHoB. XHMMHUYECKHME CBOMCTBA Ha IIpUMEpEe  XJopa
(B3aMMOZAEHCTBUE C METaJUIaMU, HEMETaJlJIaMH, IIerao4aMu). XJIOPOBOAOPOL.

ConsiHast KMCIIOTa, XUMUYECKUE CBOMCTBA, MOJIy4eHHUE, MpuMeHenue. JleiictBue




2.2

XJIOpa ¥ XJIOPOBOAOPOJA Ha OPraHU3M 4eJOBeKa. BaxkHenmme XJIOpUIbl U UX

HaXOXICHUC B IIpUPOAC

O6mas xapaktepuctuka djemMeHTOB VIA-rpynmbl. OcoOEHHOCTH CTPOSHUS
aTOMOB, XapaKTepHbIC CTeneHn OKuciIeHus. CTpoeHue u GU3NYECKrue CBOWCTBA
MPOCTBIX BEIIECTB — KHCIOPOJa M CEepbl. AJUIOTPOIHBIC MOTUPHKAIIMN
KHCJIOpOAa U cepbl. XMMHUYECKHe CBoWcTBa cepbl. CepoBOIOpOJ, CTpPOCHHE,
dusnveckne W XUMHYECKHE CBOHCTBA. OKCHIBI Cepbl KaK IpPEACTaBUTEIN
KHCIIOTHBIX OKCHAOB. CepHas KUCIOTa, (pU3UYECKHEe U XMMHYECKHUE CBOMCTBA
(oOmue Kak MpencTaBUTENs Kiacca KHCIOT M cnenuduyeckue). XuMUYECKUe
peakiuu, JeKalre B OCHOBE MPOMBIIIICHHOTO croco0a IMOydeHHsI CepHOU
kucnotThl. [Ipumenenue. Conu cepHOM KHCIOTHI, KadeCTBEHHAs peaklus Ha
cynbgar-uoH. HaxoxneHnue cepel U €€ COCNUHEHUN B MPUPOJE. XUMHUYECKOE
3arpsi3HCHUE OKPYKAIONICH CpEeIbl COCTUHCHUSMHU Cepbl (KUCIOTHBIC JIOXK[IH,

3arpsi3HEHUE BO3yXa U BOAOEMOB), CIOCOOBI €T0 MPEIOTBPAIICHHS

2.3

OOmast xapaktepuctuka syeMeHTOB VA-rpynnsl. OCOOCHHOCTH CTPOCHUS
aTOMOB, XapaKTepHbIE CTENICHU OKUCIIEHUS. A30T, paclpoCTpaHEeHHE B IIPUPOJIE,
¢usnueckrue U XxumMudeckue cBoiicrsa. Kpyrosopor azora B nmpupojie. AMMHUAK,
ero ¢u3nMveckue M XMMHUYECKHE CBOMCTBA, ModydyeHue U npumeHeHue. Comu
aMMOHUA, nux (i)I/I?)I/I‘IeCKI/IC u XUMHUYCCKUEC CBOﬁCTBa, MMPUMCHCHUC.
KauecTBeHHas peakuus Ha MOHBI aMMOHHUA. A30THas KUCJIOTA, €€ IOJy4EHHE,
¢bu3mvecKkue W XUMHUYECKHME CBOMCTBa (00IIME Kak MpeACTaBUTENs Kiacca
KUCIOT U cnenuduyeckue). Mcnonb3oBaHue HUTPATOB M COJIe aMMOHMS B
KauecTBE MHUHEPAIbHBIX yN0OpeHHil. XUMUYECKOe 3arps3HEHHE OKpYXKarollen
Cpeabl COETUHEHUSMH a30Ta (KUCIOTHBIE JTOKAM, 3arpsi3HEHUE BO3yXa, OYBBI

1 BOJIOEMOB)

2.4

®ocdop, amnorpornHsle Mogudukauu docdopa, puzndeckue U XUMHUYECKUE
ceorictBa. Oxcupg docdhopa(V) u docdopHas kuciora, Qusnyeckue u
XMMUYECKHEe CBOWCTBa, mosyueHue. Vcnonbp3zoBaHue ¢ochaToB B KauyecTBe

MUHEPAJIBHBIX YI0OpEeHH

2.5

Obmas xapaktepuctuka 3yeMeHToB IVA-rpymnmbel. OcoO€HHOCTH CTPOECHHUS
aTOMOB, XapaKTEpHbIE CTENEHW OKHUCIEHUS. YIVIEpOJ, aJUIOTPOIIHBIE
MOIUGUKALMK, PAaCIpPOCTPAHEHUE B MpHUPOJE, (U3NYECKME M XHMHUYECKHE
cBoiicTBa. Ancopouus. Kpyrosopot yriaepona B mpupoae. Okcuasl yriaepona,
ux (uznyeckre M XUMHUYECKHE CBOICTBA, AEHCTBHE HA JKUBBIE OPIaHU3MBI,

MOJIYYCHHUC U ITPUMCHCHHC. OKOJIOTHYECKUE HpOGJIGMLI, CBsA3aHHBIC C OKCHIOM




yraepona(lV); rumore3a rno0anbHOrO MOTEIUICHUS KIWMaTa; MapHUKOBBIHA
apdexT. YrompHas KucloTa M €€ Ccold, HX (QUIUYECKUE M XHUMUYCCKHE
CBOICTBa, MOJy4yeHUE W NpuMeHeHue. KauecTBeHHass peakuus Ha KapOoHaT-
noHbl. Mcnonp3oBaHne KapOOHATOB B OBITY, MEAWIIMHE, MPOMBIIUICHHOCTH U

CEJILCKOM XO34MCTBE

2.6

2.7

IlepBoHayasibHbIE MOHATUS 00 OPraHUYECKUX BELECTBAX KAaK O COECIMHEHUSIX
yriaepoga (MeTaH, 3TaH, ITWJICH, AalleTWIEeH, 3TaHOJ], IJHUIEPHH, YKCyCHas
kucinora). X coctaB u xumuueckoe crtpoeHue. Ilonstue o Ouoiormuecku
BaXHBIX BEILECTBAX: XHpaX, Oelkax, YriaeBoJaXx — MU HX pPOJM B IKU3HU
yeynoBeka. MarepuaabHOE €IMHCTBO OpPraHUYECKUX UM HEOPraHMYECKUX

COETUHEHUN

Kpemuuii, ero ¢usnueckue © XHMHUYECKHE CBOWCTBA, TMOJIYYCHHE U
npumenenne. CoenuHeHusT KpeMHHS B mpupoze. OOmme mpencraBieHus 00
okcuze kpemuus(1V) u kpemaueBoii kuciaore. CHIMKATBI, UX UCHOJIb30BAaHUE B
OBITY, MEIUITMHE, MPOMBIIUICHHOCTH. BaskHEHIIIHE CTPOUTEITHHBIC MaTEPHAIIBI:
KepaMHKa, CTEKIIO, IEMEHT, OeTOoH, jkene300eToH. [Ipobiembl Ge3omacHOro

HCIIOJIB30BAHHUA CTPOUTCIIBHBIX MaTCPUaJiOB B HOBCCI[HGBHOﬁ KHU3HU

2.8

XUMUYECKUIN SKCIIEPUMEHT: U3y4eHUE O0pa3lloB HEOPraHWYECKUX BEILIECTB,
CBOMCTB COJISHOM KHCIJIOTBI; ITPOBEJIEHUE KAaUE€CTBEHHBIX PEAKIMM Ha XJIOpUA-
MOHBl W HaOJIO/IEHWE MPU3HAKOB HUX THPOTEKAHUS; OIMBITHI, OTpa)karollue
¢u3nyeckue 1 XMMUYECKHE CBOMCTBA T'aJIOTEHOB M UX COEAMHEHUH (BO3MOXKHO
HCIOJIb30BaHNE BUEOMATEPHUATIOB); O3HAKOMJIEHHE € oOpa3laMu XJIOpPUIOB
(rajloreHN1I0B); O3HAaKOMJIEHME C oOpa3namMu cepbl U €€ COCTUHEHUSIMHU
(BO3MOKHO HCITOJIB30BAaHWE BHUJCOMATEPUATIOB); HAOIIOEHHE TIpoliecca
oOyrJIMBaHUs caxapa MoJ ACWCTBUEM KOHLEHTPUPOBAHHON CEpHON KHCIOTHI;
U3yuyeHHe XMMHUYECKHX CBOMCTB pa30aBIIeHHOW CEPHOM KHCIOTHI, MPOBEICHHE
KauecTBEHHOW peakuuu Ha cyabar-uoH U HaONIoJeHHE MpHu3HaKa eé
MPOTEKaHMs; O3HAKOMIIEHHE C (PU3NUYECKUMHU CBOMCTBaMU a30Ta, pocdopa u ux
COE€IUHEHUI (BO3MOXHO HCIIOJIb30BAaHME BHJIEOMATEpPHANIOB), 00pa3lamu
a30THBIX U PochOpHBIX yI0OpEeHUH; monydeHne, cooupanme, pacro3HaBaHie U
M3Y4YeHHE CBOICTB aMMHaKa; MpPOBEJCHHE KaueCTBEHHBIX pEeakIuil Ha HOH
aMMOHMSI W (Qocdar-uoH UM U3yYCHHE TPU3HAKOB UX MPOTEKAHUS,
B3aUMOJICHCTBHE KOHIICHTPUPOBAHHON a30THOM KHCIIOTHI C MEbI0 (BO3MOXKHO
HCIOJIb30BaHNUE BHJEOMATEPHATIOB); HM3YyUYEHUE MOJENEH KPHUCTaUINYECKUX
pem€rok anmasa, rpaduta, ¢yJUiepeHa; O3HAKOMIIEHHE C IPOLECCOM

azicopOLMK PacTBOPEHHBIX BEIIECTB aKTUBHUPOBAHHBIM YIJIEM U yCTPOHCTBOM




IPOTUBOra3a; IOJIydeHue, coOMpaHHe, PAcIO3HABAHUE M H3YUYEHHE CBOWCTB
YIJIEKUCIIOro Tra3a; IpOBEJEHHE KadeCTBEHHBIX peaklui Ha KapOoHAT- U
CWJIMKAaT-HOHbl M M3yYEHHUE IPU3HAKOB HX MPOTEKaHMs; O3HAKOMIIEHUE C
NPOAYKIUEH CHIMKATHOM NPOMBIIUIEHHOCTH; PEUICHHE SKCIEPUMEHTaIbHbIX

3a71a4 110 TeMe «BaKHeNIIe HEMETAJIBI U UX COSTUHEHUS)

MeTtanisl ¥ uxX COCIUHCHUA

3.1

OO0mmas xapaKTepUCTUKa XUMHYECKHUX JIEMEHTOB — METAJIJIOB HA OCHOBAaHUM UX
nojoxxenus B llepumoanueckoid cucreme XuMuueckux oanementoB J[.U.
MenpneneeBa u ctpoeHus aroMoB. CTpoeHHe MeTaiuioB. MeTainyueckast CBsI3b U
METAUIMYECKass KpPUCTANIMYECKass pele€TKa. DJIEKTPOXUMHUUYECKUU  psia

HaIpsHKEHNUN METaJUIOB

3.2

3.3

duznyecknue U XMMUYECKUE CBOMCTBa MeTauioB. O0Imue crnocoObl MOITyYeHUs
MeTauioB. [ToHATHE O KOPPO3UM METAIOB, OCHOBHbBIE CIIOCOOBI 3AIIUTHI UX OT
kopposuu. CruiaBsl (CTallb, YyT'yH, TIOPATIOMUHUN, OpOH3a) U X TPUMEHEHUE B

6BITy W IIPOMBINIJICHHOCTH

[[lenounsle MeTayuibl: nonoxeHue B llepumonnyeckoil cucTeMe XHMHUYECKUX
anemeHToB JI.M1. MeHneneeBa; CTpoeHHE MX aTOMOB; HaXOXJEHHUE B IIPHUPOJIE.
duznyeckue 1 XMMUYECKHE CBOMCTBA (Ha MpuMepe HaTpus U Kanus). OKCHIbI U
TUAPOKCUABl HaTpus M Kanusd. [IpuMeHeHHMe INENOYHBIX METAUIOB U HX

COE€IUHEHUN

3.4

IIlemouyHo3eMeNbHBICE  METAJIbl MarHuii W KaJbIUW: TOJIOXKEHHE B
[Tepuoanueckont cucreme xuMuueckux 3iueMeHToB J1.1. MenneneeBa; crpoeHue
WX aTOMOB; HaxoXXJAeHUEe B npupoje. PU3MYeCKUe U XUMHUYECKHUE CBOMCTBA
Marfusi M Kanbplus. BaxHeimive coeluHeHUs Kalblus (OKCUMA, THUIPOKCHUI,

comu). KEcTKOoCTh BOJBI M CLIOCOOBI €€ yCTpaHeHUs

3.5

3.6

AmoMuHUI: TIoNoXkeHue B Ilepuommyeckoil cucteMe XMMHUYECKHUX 3JIEMEHTOB
JI.1. Menneneesa; CTpoeHHE aToMa; HaxoXaeHue B mpupoae. dusmueckue u
XUMHYECKHE CBOMCTBA AFOMUHUSA. AM(OTEpHBIE CBOWCTBA OKCHAA M THUIPOKCHIA

AJTFOMHUHHA

Kenezo: nonoxenue B [lepuoanueckoil cucreMe XuMuyeckux 3meMenToB 1. 1.
MenpeneeBa; CTpOEHHWE aTOMa; HAaXOXJIECHHE B mpupoje. Pusndyeckue u
XUMHUYECKHE CBOHCTBa jkene3a. Okcuiwl, ruapokcuabl u conm sxenesa(ll) u

xene3a(lll), ux cocras, cBOMCTBA U MTOTYyYCHUE

3.7

XUMUYECKUI SKCIIEPUMEHT: 03HAKOMJIEHHE C 00pa3liaMi METaJlJIOB U CIUIABOB,

uX (U3NYECKUMHU CBOMCTBAMH; H3YyU€HHE pE3YJIbTAaTOB KOPPO3UU METAJIOB




(BO3MOXKHO HCIIOJIb30BaHHUE BUJIEOMATEPHUAIIOB), 0COOCHHOCTEH
B3aMMOJICHCTBUSL  OKCHJA KalblUsi W HaTpus C BOAOH (BO3MOXKHO
WCIIOJIb30BAaHUE BHJIEOMATEPHAIIOB); HCCIIEIOBAHHE CBOWCTB KECTKOU BOJIBI,
mpoluecca TOpeHUs Kelle3a B KHUCIOpoAe (BO3MOXKHO — HCHOJb30BaHHE
BHJIEOMATEPHAIIOB); MPU3HAKOB MPOTEKAHUSI KAY€CTBEHHBIX PEAKIIUN HA MOHBI
(Maraus, Kanbhus, amomunus, nubka, skenesa(ll) u xenesa(lll), memu(ll);
HaOIIIO/ICHNE U OMHMCAaHUE TPOIECCOB OKPAIIMBAHMS TUNIAMEHU MOHAMH HATPHS,
Kamuss M Kanblusg ~ (BO3MOXKHO  KCIIOJIb30BAaHME  BHUJCOMATEpHAJIOB);
uccienoBanre aM(pOTEPHBIX CBOWCTB THJPOKCHIA ATIOMHHHS M THUIPOKCHIA
LIMHKA; PEIIeHNE IKCIIEPUMEHTAIbHBIX 3aJa4 10 TeMe «BaxxHelme MeTasuibl U

nX COCANHCHU

XHMHMS M OKpYXkaromas cpeaa

4.1

4.2

HoBble maTepuansl u TexHonoruu. BemiectBa n marepuanbl B MTOBCEIHEBHOU
JKU3HU 4YesloBeka. XUMHUS U 370poBbe. be3onacHoe ucroiab30BaHUE BEIIECTB U
XUMHYCCKHX peakiuii B ObITy. [lepBas momoms NMpu XUMHYECKHX OXKOTax M

OTPAaBJICHHUAX

OCHOBBI ~ JKOJIOTMYECKOM  TpaMOTHOCTH.  XHMMHYECKOE  3arpsi3HEHHE
okpyxkatomen cpeast [1IK. Pons xumun B perieHuu dKOJIOTHYECKUX MPOOIIEM.
[IpupoaHble HMCTOYHUKH YTIEBOIOPOAOB (yroiib, MPUPOIHBIA Ta3, He(dTh),

MPOAYKTHI UX MEpepabOTKH, UX POJIb B OBITY M IIPOMBIIINIEHHOCTH

4.3

XUMUYECKUH OKCIICPUMCHT: U3YUCHUC 06pasu013 MaTcpHuaioB (CTGKJ'IO, CIIJIaBbI

METaJJIOB, MMOJIMMEPHBIE MaTepUaIbl)



IPOBEPSIEMBIE HA OI'D 11O XUMHU TPEBOBAHUS K
PE3YJbTATAM OCBOEHUSI OCHOBHOM OBPA30OBATEJBHOM
IMPOTPAMMBI OCHOBHOTI'O OBIIIEI'O OBPA3OBAHUS

Kon
NpoBepPsIEeMOro
TpeOoOBaHMS

IIpoBepsiemble TPeGOBaHMS K MPeIMETHBIM pe3yJibTaTaM
0a30BOIr0 YPOBHS OCBOEHHSI OCHOBHOI 00pa3oBaTeIbHOM
NMPOrpaMMbl OCHOBHOI0 0011ero oopasoBanusi Ha ocHoBe PI'OC

1

IIpencrasnenue:

11

O I[I03HAaBa€MOCTHU SIBJIEHUH MPUPOJbI, MOHUMAHUE OOBEKTHUBHOU
3HAYMMOCTH OCHOB XMMMYECKOW HayKH Kak 00JacTH COBPEMEHHOIO
€CTECTBO3HAHHUS, KOMIIOHEHTa OOLIEH KyIbTyphl M HPaKTHYECKON
JeSITEIbHOCTH YEJIOBEKa B YCIOBUSAX COBPEMEHHOIO OOILECTBa;

IMOHUMAaHHUEC MECTAa XUMHU CPEAN APYIrUX CCTCCTBCHHBIX HAYK

1.2

1.3

O HAY4YHbIX MCTOJAaX IO3HAHUA, B TOM YHUCJIC SKCIICPUMCHTAJIbHBIX W
TCOPCTUUCCKHUX MCTOHAAX MCCICAOBAHUS BCIICCTB U HU3YUYCHHUA
XUMHUYCCKUX peaKHHﬁ; YMCHUEC HCIIOJIBb30BAaTh MOACIN JJIA

0OBsICHEHUS CTPOCHUS aTOMOB U MOJICKYJI

0 cepax npodeccuoHaTbHON NESITEIBHOCTH, CBI3aHHBIX C XUMHUEH U
COBPEMEHHBIMH TEXHOJOTHSIMH, OCHOBAaHHBIMM Ha JOCTHKECHHSIX
XUMHUYECKOW HAyKH, YTO ITO3BOJIUT OOYYAIOMIMMCS paccMaTpUBaTh
XUMHIO Kak cepy cBoeit Oyayiieit npodeccuoHanbHON AeSITENEHOCTU
U ceNaTh OCO3HAHHBIM BBIOOP XMMMU Kak HPOQUIBHOrO MpeaMeTra

MIPH MEPEX0/I€ HAa YPOBEHb CPEHETO 001ero o0pa3oBaHus

Bnanenne cucreMoM XHMHUYECKHX 3HAHMH H YMCHHUC IMPUMCHATH

CUCTEMY XUMHUUYCCKUX 3H3HI/II71, KOTOpas BKIIIOYACT:

2.1

BOKHEUIINE XUMUYECKHE TOHATUSI: XUMHUYSCKUUN OJICMEHT, aToM,
MOJIEKyJIa, BEUIECTBO, MPOCTOE M CIOXKHOE BEIIECTBO, OJHOPOIHAS U
HEOOHOpPOJHAsA CMECh, OTHOCHUTCIIBHBIC AaTOMHAA W MOJICKYJIApHas
Macchl, KOJMYECTBO BEIIECTBA, MOJIb, MOJIIpPHAs Macca, MOJSIPHBIN
00BEM, OKCHJ, KHCIIOTa, OCHOBaHHUE, COJb (CpemHss), XUMHUYECKas
peakmus, peaKIuu COCTUHCHUS, PEAKIMH Pa3JIOKCHHS, PEaKIuu
3aMeIeHUs, peaknu OOMEHa, TEIUIOBOM 3(PQeKT peakiuu, 3K30- U
SHIOTEPMHUYECKUE DPEaKIUH, PACTBOP, MAccoOBas OIS XHUMHUYECKOTO
AIIEMEHTa B COEAMHEHUH, MacCOBasl JIOJISl U MPOLEHTHAs: KOHIEHTpALUs

BCIICCTBA B paCTBOPC, AAPO aToOMa, BHCKTpOHHBIﬁ clion aToMa, aTOMHas




opburtanb, paauyc aroMa, BAJIEHTHOCTb, CTENEHb OKHUCIICHUS,
XUMHYECKasl CBSI3b, AJIEKTPOOTPULIATETILHOCTD, MOJISIPHASL U HETIOJIIpHAS
KOBaJICHTHAast  CBs3b, HMOHHAsg  CBSI3b, METAJUIMUECKAs  CBS3b,
KpUCTa/LIM4ecKass pemérka (aToMHasi, HMOHHAs, MeTaJuInyecKasi,
MOJIEKYJISIpHAs), UOH, KAaTUOH, aHMOH, 3JIEKTPOJIUT U HEDJIEKTPOJIUT,
AIIEKTPOJIUTUYECKAs  JUCCOIMALIMS, pPEeaKUMd HOHHOro oOMeHa,
OKHUCJIUTEIbHO-BOCCTAHOBUTEIbHBIE ~ PEAKIMHM,  OKUCIUTENb U
BOCCTAHOBUTENIb, OKHCJIEHHE U  BOCCTAHOBJICHHE, AJIEKTPOJIH3,
XUMHUYECKOE paBHOBECHE, OOpaTHMMbIC ¥ HEOOpaTHMBIC pEaKIuH,
CKOpOCTh XUMHYECKOW peakiuu, karamuzarop, [IJK, xopposus

METAJIJIOB, CILIABBI

2.2

OCHOBOIIOJIararomue 3aKOHbI XHMHUH: 3aKOH COXpPAaHCHUS MACCHhI,
HepI/IO,I[I/I‘IeCKI/Iﬁ 3aKOH I[I/I MeHz[eJIeeBa, 3dKOH ITIOCTOAHCTBa

COCTaBa, 3aKOH ABOraapo

2.3

3.1

3.2

TEOPUM  XHUMHHU: aTOMHO-MOJIEKYJIIpHass ~ TeOopus, TEOpUs

SHGKTPOHHTHHGCKOﬁ Jucconrannmn
Bnanenne ocHOBaMHM XHMHYECKOM I'paMOTHOCTH, BKJIIOYAIOIICH:

YMEHHE MPaBUIIbHO UCTIOIH30BATh N3yUCHHBIE BEIIECTBA M MAaTEPHAIIBI
(B TOM wyHclIe MHHEpaJbHbIE YAOOpPEHMs, METaulbl U CIUIABBI,
IPOAYKTHl TEpepadOTKH TPUPOAHBIX HCTOYHUKOB YTIIEBOIOPOIOB
(yras,, mpupoAHOro rasza, He()TH) B OBITY, CEIbCKOM XO3sHCTBe, Ha
MPOM3BOJICTBE W TIOHUMAaHWE 3HAUEHUS JKUPOB, OCIKOB, YIJIEBOIOB
JUIs OpraHKW3Ma 4YelloBeKa; yMEHHEe ITPOrHO3UPOBATh BIMSHUE BEIIECTB
U XUMHYECKHX ITPOIIECCOB HA OPTaHU3M YEJIIOBEKA M OKPY)KAIOIIYIO
HOPUPOJIHYIO CpEy

YMEHUE HMHTErpUpOBaTh XMMHUYECKHE 3HAHHUS CO 3HAHUAMHU JIPYTHX

y4eOHBIX MPEIMETOB

3.3

HaJIMYue OMbITa pabOThl C Pa3IMYHBIMU MCTOYHHKAMHM WH(OpMaLUu
N0 XUMHM (Hay4yHas M HAy4yHO-TIOMYJSpHAas JHUTeparypa, CIOBapH,

CIIPABOYHHUKHU, HHTEPHET-PECYPCHI)

3.4

YMCHUE 00BEKTUBHO OLICHUBATh I/IH(i)OpMaHI/IIO O BfHOIECTBax, HX
MMPEBPALICHUAX n MPaKTUYICCKOM MNPUMCHCHUU nu YMCHHC

HUCIIOJIb30BaTh €€ IJs PEIICHUA y‘le6HO'H03HaBaTCJ'II>HBIX 3aJa4

BJ'IaI[eHI/Ie OCHOBaMH TOHSITHHHOTO arrmnapara M CHMBOJIMYECKOI'O

A3bIKa XMMUH JUISI COCTaBJICHUsI (HOPMYJT HEOPraHWYECKHX BEILECTB,




YpPaBHEHUM  XMMHUYECKUX  pEaKLHU; OCHOBAMHM  XHUMHUYECKOU
HomeHkatypsl (IUPAC u TpuBHanbHOIN)

VYMmeHne OOBICHATL CBS3b MOJIOKEHHUS DJIEMEHTa B HepHOﬂquCKOﬁ

CUCTCMC C YHUCIIOBBIMU XAPAKTCPUCTUKAMU CTPOCHUSA AaATOMOB

5 XHMUYECKHX DJEMEHTOB (COCTaB M 3apsn supa, oOlee YHucio
AJIGKTPOHOB), PACHpPEIEICHUEM JJIEKTPOHOB TIO DHEPreTHYECKUM
YPOBHSIM aTOMOB IE€PBBIX TPEX NEPHOIOB, KT U KaJbIUS
[IpencraBienue 0  MEPUOJUYECKONM  3aBUCUMOCTH  CBOMCTB
XUMHUYECKHX JJIEMEHTOB (paguyc aroma, 3JIEKTPOOTPHUIIATEIHHOCTS),
6 MPOCTBIX W CIIOKHBIX BEIIECTB OT IIOJIOKEHUS DJIEMEHTOB B
[lepuonnueckoit cucreme (B MajblX TMEpPUOJAX H  TJIABHBIX
MOJATPYMIax) 1 3JEKTPOHHOTO CTPOEHUS aTOMa
7 YMeHue KiraccupuIupoBaTh:
7.1 XUMHYECKHE DJICMCHTEI
7.2 HEOpraHUYEeCKUE BEleCTBa
7.3 XUMUYECKHUE PEaKIINN
8 YMeH#ue onpenensrs:
8.1 BaJICHTHOCTh W CTENCHb OKUCJICHHS XWMHUYECKUX DIJIEMEHTOB, 3apsijI
' HOHA
8.2 BUJ XUMHYECKONH CBS3M W THUN KPUCTAIUIMUECKOH CTPYKTYphl B
' COCIUHEHMSIX
8.3 XapakTep cpebl B BOJHBIX PacTBOpax BeHIeCTB (KUCIOT, OCHOBAHUH)
8.4 OKHUCIIUTEIb 1 BOCCTAHOBUTEID
9 YMeHue xapakTepu3oBarh (pU3NUecKre U XHMUUECKHUE CBOMCTBA:
MPOCTBIX BEHIECTB (KUCIOPOA, O30H, BOAOPOA, TpaduT, amMmas,
9.1 KpeMHu#, a3oT, ¢ocdop, cepa, XJOp, HATpui, Kajaud, MarHuii,
KaJIbIIMH, aJTFOMHHHH, JKEJIe30)
CIIOXKHBIX BEIIECTB, B TOM YHCJIE€ HMX BOJHBIX PacTBOPOB (BOja,
aMMHaK, XJOPOBOJOPOJ, CEPOBOJOPOJ, OKCHIBI W THIPOKCHIBI
9.9 metaimoB |-llA rpynm, amromunus, menu (I), nunka, xeneza (Il u
' 1), okcunpr yrnepona (I u 1V), kpemuns (1V), azora u dhochopa (Il
u V), cepl (IV u VI), cepuucras, cepnas, azoTucras, a3oTHasd,
dbocdopHas, yrojibHasi, KpeMHHEBAsK KHCJIOTA U UX COJIH)
9.3 IPOrHO3MPOBaTh M  XapaKTepu30BaThb CBOMICTBAa  BELIECTB B




3aBUCHUMOCTHU OT HX COCTaBa U CTPOCHUSA, IMPUMCHCHHUC BCHICCTB B
3aBUCHUMOCTH OT HUX CBOﬁCTB, BO3MOXXHOCTH ITPOTCKAHUA XUMHYCCKUX

HpeBpaH_leHI/Iﬁ B PA3JIMYHBIX YCIIOBUAX

YMeHHE COCTABIIATh MOJIEKYJIIPHBIE U MOHHBIE YPAaBHEHMS PEAKLIUM, B

10
TOM YHUCJIE:
10.1 peakIii HFOHHOTO OOMeHa
10.2 OKHCITUTEIbHO-BOCCTAHOBHUTEIIbHBIX PEaKITHi
03 WUTIOCTPUPYIOIIMX ~XMMHYECKHE CBOMCTBAa M3YyYEHHBIX KJIacCOB
' (Tpymim) HEOpraHU4YECKUX BELIECTB
10.4 MOJATBEPKIAIOIINX FCHETUYECKYIO B3aUMOCBSI3b MEX1Y HUMH
11 YMeHue BBIYUCIATh (POBOIUTE PACUETHI):
111 OTHOCHUTEIIbHYI0 MOJIEKYJISIPHYIO M MOJISIPHYIO MAacChl BEILECTB,
' MacCCOBYIO JIOJF0 XMMHYECKOTO JJIEMEHTA B COSAMHCHHIH
11.2 MAaCCOBYIO JIOJIO BEILIECTBA B pacTBOPE,
11.3 KOJIMYECTBO BEIIECTBA M €T0 MacCy, 00bEM Tra30B
114 M0 YpaBHEHHUSM XHMHUECKHUX pEaKIUil U HaXOAUTh KOIUYECTBO
' BeIeCcTBa, 00BEM M MacCy pearceHTOB WIIH MPOTYKTOB PEaKITUN
12 Bnanenue (3HaHME OCHOB):
OCHOBHBIMM  METOJaMH  HAy4YHOro  To3HaHUA  (HaOIrOleHuE,
191 U3MEepeHHe, SKCIIEPUMEHT, MOICTTUPOBAHUE) NIPH U3yYEHUH BEIIECTB U
' XUMHUYECKHUX SIBJICHUW; YyMeHUEe CchOpMyIHpoBaTh MpodieMy U
MPEJIOKUTH MYTH €€ PEeIICHUs
12 Oe3omacHoil pabOTBl ¢ XWMHUYECKUMHU BEIIECTBAMHU, XHUMHUYECKON
' MOCY/I0H M J1a0OpaTOPHBIM 00OPYIOBAHHEM
npaBUIaMu O€30MacCHOTO OOpaIeHUs C BEIECTBAMH, HCTIOIb3yEeMbIMU
B MOBCEHEBHOM KM3HU, TPAaBUIIaMH TTOBEICHUS B LENsIX cOepekeHus
123 3JI0pOBbSl U OKPYXKAIOWIEW NPUPOAHON Cpelbl; MOHUMAHHE Bpeaa
' (omacHOCTH) BO3JCHCTBHSI Ha J>KHUBBIE OPTaHU3MBI OMPEIACIEHHBIX
BEIIECTB, CIIOCOOOB YMEHBIICHHS W IMPEIAOTBPAIICHUS WX BPEIHOTO
BO3JECHCTBUSA
13 Hanuuue nmpakTHuecKUX HABBIKOB IUIAHUPOBAHUS U OCYIIECTBIICHUS
CIETYIOIIUX XUMUYECKUX IKCIIEPUMEHTOB:
131 W3YYCHHE U OMHUCaHue (PU3MYECKUX CBOWCTB BEIIECTB; 03HAKOMIICHUE

C (1)I/ISI/I‘ICCKI/IMPI n XUMHUYCCKUMH SIBJICHUSIMH, OIIBITHI,




WUTIOCTPUPYIOIIME TPU3HAKU [TPOTEKAHUS XUMUUECKUX peaKLni

13.2

U3y4eHHe CIIOCOO0B pa3eieHus cMecel

13.3

NOJYy4eHHE KHUCIOPOAAa M M3Y4EHUE €ro CBOWCTB; IOJIy4YCHHE
BOJIOPOJIa U M3YYEHHUE €ro CBOWCTB; MOJYyYEHHME YIJIEKHCIOro rasa u

HU3YUCHHUC €TO CBOﬁCTB; MOJIY4YCHHUEC aMMHAKa U U3YUCHUC CT'O CBOMCTB

13.4

135

13.6

IIPUTOTOBJICHUE DPACTBOPOB C OIPEACIEHHOM MAacCOBOM JOJIEH

pPacTBOPEHHOIO BeLIeCTBa

IpUMEHEHUE WHNKATOPOB (;1akmyca, METHIJIOpaHKa u
¢denondranenna) i ONpeneNieHUs XapakTepa cpelbl B pacTBOpax

KHCJIOT U menoqeﬁ

HCCIICIOBAHNE ¢ OIIMCAaHHE CBOMCTB HCOPraHnM4CCKUXx BCIICCTB
Pa3/IMYHbIX KJIACCOB; U3YUCHUC B3aHMOHCﬁCTBHH KHCJIOT C MCTaJlllaMu,
OKCHJaMH MCETaJlJIOB, PaCTBOPUMBIMHA )51 HCPACTBOPUMBIMU
OCHOBAaHUAMH, COJEIMH; IIOJYUCHUC HCPACTBOPUMBIX OCHOBaHHﬁ;
BBITCCHCHUC OJHOro MCETajlyla JpyruMm HU3  pacTBoOpa  COJIH;
HUCCICIOBAHUC aM(l)OTCpHBIX CBOICTB THAPOKCUAOB AJIIOMUHUA U

OUHKa

13.7

13.8

PEIICHUC SKCIICPUMCHTAJIBHBIX 3a4a4 IO TEMaM: «OCHOBHEBIE KJIACCHI
HEOPTaHNYCCKUX COGHHHCHHﬁ)); ((QHGKTpOHI/ITI/I‘leCKaSI
JUCCOLIM ALY, «BakHelmmme HEMETaIbl U HUX COCOAUHCHUA,

«Bakneiie MeTaljIbl U UX COSIUHECHUS

XUMHUYECKHE  DKCIEPUMEHTHI,  WUIIOCTPUPYIONIHE  MPHU3HAKU
MPOTEKAHUS pPEaKluii MOHHOTO OOMeHa; KaueCTBEHHBIC PEaKIMU Ha
MPHUCYTCTBYIOIIME B BOJHBIX PACTBOPAaX HOHBI: XJOPUI-, OpOMHUI-,
wonua-, cynbdar-, ¢ocdar-, KapOoOHAT-, CHIMKAT-aHUOHBI,
TUAPOKCUI-UOHBI, KATHOHBI AMMOHUS, MarHusi, KaJabIl¥s, aTFOMHHHUS,

xenesa (2+) u xenesa (3+), menu (2+), nuHKA

14

VYmMmenue:

141

NPpEACTAaBIATL PE3YJIIbTATBI SKCIICPUMCHTA B (bopMe BBIBOJIOB,
J0Ka3aTcJIbCTB, l"pa(bI/IKOB n Ta6.]'H/III U BBIABJIATH OMIITUPUYCCKUC

3aKOHOMEPHOCTH

14.2

YCTaHABIIMBAThH CBSI3U MEXKIY PEabHO HAOIIOJACMBIMU XUMHYECKUMHU
SBJICHUSIMU U TPOIIECCAMHU, MPOUCXOASIIMMHU B MAaKPO- U MUKPOMUPE,

OOBSICHATH IPUYMHBI MHOTOOOpa3Usl BEILIECTB




INIEPEYEHD 2JIEMEHTOB COIAEPKXAHUSA, IIPOBEPAEMbBIX HA
OCHOBHOM I'OCYJAPCTBEHHOM 2K3AMEHE 110 XUMHNH

Koxa

11

HpOBepﬂeMblﬁ JIEMEHT COACPKaHUSA

HepBOHa‘-IaJIBHBIG XUMHUYCCKUC ITOHATHUA

YucTele BemecTBa U cMecu. CriocoObl pa3ieiieHus: cMecei

1.2

1.3

ATOMEI U MOJICKYJIBI. Xumunueckue 37aeMEHTEL. CUMBOJIBI XMUMHYSCKUX 3JICMCHTOB.
HpOCTBIe " CJIOKHBIC BEIICCTBA.

XuMuueckas Q)opMyna. BanenTHOCTE aTOMOB XHMHUYECKHX 3JeMEHTOB. CTeIeHb
OKHCIICHHUA

14

3aKOH IIOCTOSHCTBA COCTaBa BCIICCTB. OTHocHUTECIBLHAS aTOMHAs  Macca.
OTHOCHUTENLHAA MOJICKYJIsSIpHass Macca. MaccoBas 0751 XMMHUYECKOTO DJIEMEHTA B
COCIMHCHUU

1.5

1.6

KomuuectBo BemectBa. Monbs. Mounsipaas macca. MouspHbiii 00b€M  Ta30B.
B3anMocBs3b KOJIMYECTBA, MACCHI U YHMCIIA CTPYKTYPHBIX €IMHHUIL BEIIECTBA

duznyeckrue U XUMUUYECKHUE SIBICHUS. XUMHYECKast peaKnug u eé IIPpU3HAKHU. 3aKkoH
COXpPaHCHUA MACChl BCIICCTB. XUMHUYECKUE YpaBHCHHA

[Mepuomuueckuii 3akoH u [lepuoanyeckas cucTtema XuUMHYecKuX aiemeHToB J[.M.
MenneneeBa. CTpoeHHE aTOMOB

2.1

[Iepnonnueckuit 3akoH. Ilepuogmyeckas cucrtema XHMMHYECKMX 3yieMeHToB .M.
Menneneesa. Ilepuonsl u rpynmbl. PU3HMYECKUN CMBICH IOPSAAKOBOIO HOMEDA,
HOMEPOB IIEpHOa U IPYMIIbI AJIEMEHTA

2.2

Crpoenue atomoB. CocraB aToMHbIX snep. M3ortombl. OnekrpoHbsl. CTpoeHue
AJIEKTPOHHBIX ~ 000JI04eK  aToMOB  MepBbIX 20  XMMHYECKHMX  DJIEMEHTOB
[Tepnonnueckoii cucremst .M. MeHnneneena

2.3

3.1

BaKOHOMepHOCTI/I B M3MCHCHHM CBOMCTB XHMHUYECKHX 3JICMCHTOB MEPBBIX TpéX
nepruoaos, KaJius, KaJIbIIus (paz[Hyca aTOMOB, QJICKTPOOTPULIATCIBHOCTH,
METANNIMYCCKUX N HEMCTAJNIMYCCKUX CBOﬁCTB) n nux COCZ[I/IHGHI/Iﬁ B COOTBETCTBHH C
IMOJIOKCHHUEM JJICMCHTOB B HepHOHquCKOﬁ CUCTCMC U CTPOCHUCM UX aTOMOB

CtpoeHue BelecTa

Xumudeckass  cBs3b.  KoBasieHTHass  (MOJsipHAss W HEMOJsApHAsi)  CBA3b.
DIEKTPOOTPULIATEILHOCTh XUMHUYECKHUX 3JIeMeHTOB. MoHHas cBs3b. Meraminueckas
CBSI3b

3.2

Tumbl  kpucTauIMUecKnX  pemeéTok  (aToMHas, WOHHAs, MeETaJuIMJecKasi),
3aBUCUMOCTb CBOWCTB BEILIECTBA OT THUIIA KPUCTAJUIMYECKOW PEIIETKHM WU BHUIA
XAUMHUYECKOU CBA3U

4.1

Baxnelime mnpeACcTaBUTENM HEOPraHMYECKUX BemecTB. Hemeramnsl W ux
coeaqruHeHus. MeTayuibl M UX COeIUHEHUS

Knaccupukanus ¥ HOMEHKJIATypa HEOPTaHMYECKUX COCAMHCHHIA: OKCHIOB
(coneoOpa3zyromuye: OCHOBHBIC, KHCIOTHBIE, aM(OTEpHBIE) M HECcoIeo0pa3yIome;
OCHOBaHUU (mménoun u HEpPacTBOPUMBIE OCHOBaHU); KHUCJIOT
(kucnopoacoaepkamuye U OECKUCIOPOJHBIC, OJHOOCHOBHBIE M MHOTOOCHOBHEIC);
coJiel (CpeIHUX U KHUCIIbIX )

4.2

duszndeckrue W XUMHYSCKHE CBOMCTBA IMPOCTBIX BEIIECCTB-HEMETAJIJIIOB: BOJOPO/JA,




XJIOpa, KUCIIOPO/ia, cephbl, a3ota, ¢pocdopa, yriepoia, KpeMHUsI

duznyeckre U XUMHYECKHE CBOMCTBA MMPOCThIX BCHICCTB-MCTAJUIOB: JIMTUA, HATPUA,

4.3  kamus, MarHEs W KalblLys, ANIOMHHHS, JKelesa. DNEeKTPOXUMHUYECKUN  Psif
HaINpsHKEHUH METAJIOB

4.4 Du3MYECKWE U XMMHYECKUE CBOWCTBA BOJOPOJIHBIX COEJAMHEHUH HEMETAILIOB:
XJIOPOBOJIOPOJIA, CEPOBOAOPOA, AMMHAKA
dusnueckue W XHMHYECKHE CBOHCTBA OKCHaOB HemertamioB: cepel (IV, VI),

4.5 asora(ll, IV, V), dochopa(lll, V), yrmepoma(ll, 1V), kpemuns(lV). Iomydenue
OKCHJIOB HEMETAJJIOB

46 Xumuueckue cporctBa OkcuuoB: MetamioB |A-IIIA rpynn, umnka, memu(ll) u
xenesa(ll, 111). [TonyueHne OKCHIOB METAILJIOB
XUMHYECKUEe CBOMCTBA OCHOBaHHMM M aM(OTEPHBIX TUAPOKCUAOB (HA MIpHUMEpe

4.7 THIPOKCUIOB AIFOMHHUS, Kene3a, IuHKa). [loydenne ocHOBaHMA M aM(pOTEPHBIX
TUAPOKCHJIOB
OO0mue XUMHYECKHE CBOWCTBAa KHCIOT: XJIOPOBOJOPOAHOM, CEpOBOIOPOIHOM,

A48 CEPHUCTOH, CEpHOH, a30THOH, (OCPOPHON, KPEMHHEBOM, yrompHOU. Ocobbie
XUMUYECKHE CBOMCTBAa KOHIEHTPUPOBAHHON CEpPHOM U a30THOM KUCIOT. [Tonyuenue
KHUCJIOT

4.9 OO6mue xuMHYeCKre CBOMCTBa cpenHux coieil. [lonydenue coneit

410 [lomydenue, cobupanue, pacrno3HaBaHUE BOJOPOJA, KUCIOPOJA, aAMMHaKa,
YIJIEKUCIIOTO Ta3a B 1abopaTopuu

411 [Ilomydenne ammmaka, CEpHOM W a30THOM KMCIOT B MPOMBIILIEHHOCTH. OOmume
CIOCOOBI MOJYYECHUSI METAJIJIOB

4.12 | Tenernueckast cBs3b MEXy KJIacCaMH HEOPTAHMYECKUX COSTUHEHUN

5 | Xummdeckue peakuuu
Knaccudukanus XUMHUECKUX peakIUid MO Pa3IUYHBIM MpHU3HAKaM: MO YHUCIY H

5.1 COCTaBy Y4YacTBYIOIIMX B PpEaKIHH BELIECTB, MO TEIUIOBOMY 3(dekTy, o
M3MEHEHUIO CTETIEHEW OKUCIEHUSI XUMUYECKHUX JIEMEHTOB

52 TemnoBoi 5QphekT XMMUYECKON PEAKIMU, TEPMOXUMUYECKUE ypaBHEHHUs. DK30- U
SHIOTEPMUYECKHE peakiu. TepMOXUMHUYECKHE YpaBHEHUS
OKHUCIATETEHOBOCCTAHOBUTEIbHBIE peakiuu. OKHCIUTETH ¥ BOCCTAHOBUTEIH.

5.3 [Ipomneccrr OKHUCJIEHUS u BOCCTaHOBJICHUSI. DNEeKTPOHHBIN OanaHc
OKHCITUTEIIbHOBOCCTAHOBUTEIILHON PEaKIINU

5.4 Teopust >JIEKTPOJIMTHUECKONW AMccOolMannu. KaTHOHBI, aHUOHBI. DJIEKTPOJMUTH U
HEeRNIeKTPoNIuThl. CUIIbHBIC U cllabble 2NeKTPOTUThL. CTeneHb AUCCOIHAIINN

55 Peakuun MOHHOrO OOMeHA. VYCIOBUS MNPOTEKAHWs PEAKIUH HOHHOrO OOMEHa,
MIOJIHBIE U COKpAaIllEHHbIE MOHHBIE YPABHEHUS PEaKLIUii

6 Xumuswu OKpy’Karolas cpena
BemectBa u Marepuansl B TOBCEAHEBHOM JKM3HM 4elloBeKa. be3omacHoe

6.1 | ucnonb3oBaHHE BEIIECTB M XUMHYCCKHX peakuuii B naboparopuu u ObiTy. [lepBas
MOMOIIIb MPU XUMUYECKUX 03KOTaX U OTPABJICHUSIX
XUMHUECKOE 3arps3HEHUE OKpYKalolie cpeibl (KUCIOTHBIE JTOXKAM, 3arps3HEeHUE

6.2 TOYBBI, BO3[yXa M BOJOEMOB), CrOCOOBI ero mnpenorpamienus IIpenenbuas

nonyctumas  koHueHtpauust Bemects (IIJK). Ponp xumum B pemieHuun
9KOJIOTUYECKHX TpobieM. YcuieHue mapHUKoBoro »dddekra, paspylieHue




O30HOBOT'O CJI0A

[Ipumenenwue cepsl, a3ora, hocdopa, yriaepoaa, KpeMHUS U UX COSAUHEHUHA B OBITY,
ME/IMIUHE, TPOMBIIUICHHOCTH U CEJIbCKOM Xo3siicTBe. [IpuMeHeHue MeTaioB u

6.3 | crmaBoB (crams, 4yryH, JIOpATIOMHHHH, GPOH3a) B OBITY M NPOMBIIIICHHOCTH HX
coenuHeHuil. [loHsTe O KOPPO3UH METAIJIOB, OCHOBHBIE CIOCOOBI 3allUTHl UX OT
KOppO3HHU

6.4 IIpUpOIHBIE HCTOUHUKH YTIIEBOJOPOIOB (YTOJb, IPUPOIHBIN ras, HEPTH), MPOLYKThI
uX nepepadboTku (OCH3UH), UX POJIb B OBITY M MPOMBIILICHHOCTH
[lepBoHavanbHBIE TOHATHS 00 OPraHMYECKHUX BEIECTBAX KaK O COSTUHEHUSIX yIriiepo/ia

6.5 (MeraH, 5TaH, STHJIEH, ALETHIICH, STAHOJ, IJIMUEPUH, YKCyCHas Kucnora). [lonstue o
OMOJIOTMYECKH Ba)KHBIX BEIIECTBAX: JKUpaX, OeNKkax, YIiIeBoJaX — U X POJH B JKU3HU
YeJIoBeKa

7 Pacuérsr:

7.1 no dopMynaMm XHMHYECKHX COSTHHCHHIT

7.2 paces! (MaccoBOIA) I0JIM PACTBOPEHHOTO BEIIECTBA B PACTBOPE

7.3

M0 XUMHUYCCKUM YPAaBHCHUAM




YYEBHO-METOANYECKOE OBECIIEYEHUE
OBPA3OBATEJIBHOI'O ITPOLIECCA

OBA3SATEJIBHBIE YUYEBHBIE MATEPHUAJIBI VIS YYHEHHUKA

* Xumus, 8 kiacc/ I'adbpuensu O.C., OctpoymoB WN.I'., Cnagkor C.A.,
AxnmonepHoe oouiectBo «M3narensctBo «lIpocBemenne»

» Xumus, 9 knace/ Pymsutuc I'.E., ®enpnaman @.I°., AkiionepHOE 00IIIECTBO
«3narensctBo «IIpocBemenue»

METOIUYECKHUE MATEPHUAJIBI VIS YYUTEJIA

Xumus. 8-9 knaccel. ba3zoBsiit ypoBeHb. MeTondeckoe mocodue Kk yueOHUKam
O. C. I'abpuensiaa, U. I'. OctpoymoBa, C. A. CnagkoBa
NHOOPMALIMOHHO-METOJUYECKOE ITMCBMO

Ob OCOBEHHOCTAX ITPEIIOJABAHNA YYEBHOI'O ITIPEJJMETA
«XUMUA»

B 2026/2027 YYEBHOM I'OY

HopMmaTuBHO-1IpaBOBBIE JOKYMEHTHI, 00€CIIEUUBAIOIINE OPTraHU3ALUI0
00pa30BaTeNbHON JAESATENBHOCTH M0 Y4EOHOMY IIPEaAMETY «XUMHUS»

HUPPOBBIE OBPA3OBATEJ/IBHBIE PECYPCBI U PECYPCBI CETH
HUHTEPHET

bubmmoteka L{OK https://m.edsoo.ru/

MHTEPHET

Cnam 'MA. Pemy OI'D , xumus https://chem oge.sdamgia.ru/?%27
ysclid=mf8avI35fg702705716

®denepanbHbIii HHCTUTYT MEAArorHuecKux u3mMepeHuil. OTKpbIThIN OaHK
TECTOBBIX 3a7aHui. OTKpBITHIN OaHk 3ananuil OI'D | Xumus.


https://chem/

