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MNOACHUTEJBHASA 3AIINCKA

[Iporpamma 1O XMMHM Ha YpPOBHE OCHOBHOTO o0OIIero oOpa3oBaHUs
COCTAaBJICHA Ha OCHOBE TpeOOBaHMI K pe3yibTaTaM OCBOEHHUSI OCHOBHOM
o0pa3oBaTeaLHOM MPOrpaMMbl OCHOBHOTO OOIIEro 00pa3oBaHus, IPEICTABICHHBIX
B ®I'OC OOO, a Takxke Ha OcCHOBe (enepaibHON paboyeil mporpamMmbl
BOCITUTAHUS U C YYETOM KOHIEIIIUU MPENoAaBaHusi yaeOHOro npeamera « XuMush»
B 00pa3oBaTeNIbHBIX opranu3anusx Poccuiickoit denepanun.

[Iporpamma 1Mo XuMuM Na€T MPEJCTaBICHUE O LENsAX, OOIleH cTpaTeruu
oOy4eHHMs, BOCHHMTAHMS M pPA3BUTHUA OOYYAIOIIMXCS CPEACTBAMHU Yy4eOHOIro
npeaMera, yCTaHABJIMBAET 00s13aTeNbHOE MIPEIMETHOE coJiep KaHue,
MpeAyCMaTPUBAET PACIPENECICHUE €ro IO KiaccaM MW CTPYKTYPUPOBAaHUE 10
pa3denaM M TeMaM IPOrpaMMbl MO XUMHHU, ONPEAENSIET KOJIUYECTBEHHBIE H
KaueCTBECHHbIC XapaKTePUCTUKHU cojiepKaHus, PEKOMEHIYEMYIO
MOCJIEAOBAaTEILHOCTh HM3YYEHHUS XUMHU C Y4€TOM MEXKIPEIAMETHBIX U
BHYTPUIIPEIMETHBIX ~ CBSI3€H, JIOTMKM y4€OHOro Mpoliecca, BO3PACTHBIX
O0COOEHHOCTEW  O00ydYarolmuxcsi, ONpeaeNsieT BO3MOXHOCTH TMpeAMeTa IS
peanuzanuu TpeOOBaHUM K pe3yibTaTaM OCBOEHHUS OCHOBHOW 0Opa30oBaTEIbHOM
MporpaMMbl Ha YPOBHE OCHOBHOTO OOIIETO 00pa30oBaHMs, a TaKKe TPEOOBaHUN K
pe3yabTataMm oO0y4YeHUs] XUMUU Ha YPOBHE 1ieJIeld N3y4eHUs PeIMETa U OCHOBHBIX
BUJIOB Y4EOHO-TIO3HABATEILHON JEATETLHOCTH OO0YyYaromerocs MO OCBOCHHIO
y4eOHOTO CO/Iep)KaHMS.

3HaHWEe XHWMHH CIY)XKUT OCHOBOM Juisi (OPMHUPOBAHUS MHPOBO33PECHHUS
o0yyJaroierocsi, ero MpeACTaBICHUN O MAaTEPUAIBHOM E€IUHCTBE MHUPA, BAKHYIO
pOoJib UTparOT (POpMHUPYEMbIE XMUMHUEH MPEICTABICHUS O B3aUMOIPEBPAICHUSIX
SHEPTrUM M 00 HBOJIOIUMHU BEIICCTB B MPHUPOJE, O MyTSAX PEIICHHS TI00aTbHBIX
npo0eM YCTOMYMBOTO DPA3BUTHUS YEJIOBEUECTBA — CBHIPHEBOW, JSHEPTETHUECKOM,
MUIIEBOM U SKOJIOTHYECKON 0€30MacHOCTH, MPOOJIEM 31paBOOXPaHEHHS.

N3yuenue xumun:

CIOCOOCTBYET  peali3alldd  BO3MOXXHOCTEM  JJIi  CaMOpa3BUTUA U
dbopMupOBaHUS KYJIbTYpPhI IMYHOCTH, €€ 001IeH U (PyHKIIMOHAIILHON TPaMOTHOCTH;

BHOCHUT BKJIaJ B (DOPMUpOBAHWE MBINUICHUS U TBOPUYECKHX CIOCOOHOCTEH
OoOydYarommxcsi, HaBBIKOB HMX CaMOCTOSITENIbHOW  yuyeOHOM  JIeSTEIbHOCTH,
AKCIIEPUMEHTAJIbHBIX M MCCJIEIOBATEIbCKUX YMEHHUM, HEOOXOJMMBIX KaK B
MOBCEHEBHOM JKM3HU, TaK U B TPO(PECCHOHATILHOMN ACATEIHHOCTH;

3HAKOMHUT CO CHENU(UKONW HAYYHOTO MBINIICHUS, 3aKJIaJbIBAET OCHOBBI
LETTOCTHOTO B3IJIsIa HA €IMHCTBO MPUPObI U YEIIOBEKA, SBJISIETCS OTBETCTBEHHBIM
3TanoM B (POPMUPOBAHUHU E€CTECTBEHHO-HAYYHON IPaMOTHOCTH 00YYarOLUXCS;



CIIOCOOCTBYET (POPMUPOBAHUIO IIEHHOCTHOTO OTHOIICHHS K E€CTECTBEHHO-
HAaYYHBIM 3HaHHSAM, K IPUPOJE, K YEIOBEKY, BHOCUT CBOM BKJIAJ B 3KOJIOTHYECKOE
oOpa3oBaHre 00yJarONTUXCS.

JlanHble HampaBlieHHS B OOYYEHMHM XMMUHU OOECIEUMBAIOTCA CIEIM(PUKON
collepkaHusi  y4eOHOTro  MpeaMeTa, KOTOpPbIA  SBISIETCS  MEJaroruvyecku
aJanTUPOBAHHBIM OTpa)KeHWEM 0a30BOM HAYKH XMMHH Ha ONPEAEIEHHOM 3Tare eé
pa3BUTHSL.

Kypc xumuu Ha ypoBHE OCHOBHOTO 0OIIero 00pa3oBaHUsi OPUEHTUPOBAH Ha
OCBOCHHME OOYYAIOIIMMUCS CHUCTEMbI IMEPBOHAYAIBHBIX MOHSATHUN XUMHUHU, OCHOB
HEOPTaHUYECKOM XHMHUU M HEKOTOPBIX OTIEIbHBIX 3HAYUMBIX MOHSATUN
OPraHUYECKON XUMUH.

CtpykTypa coiepKaHusi MPOrpaMMbl IO XUMHUHU c(POpMHUpOBaHA HA OCHOBE
CUCTEMHOTr0 moaxoja K €€ u3ydeHuro. CoaepkaHue CKIAIbIBAECTCS U3 CUCTEMBI
MOHATUM O XUMHUYECKOM 3JIEMEHTE U BEIIECTBE U CUCTEMBI IIOHITUH O XUMUYECKOU
peakiuu. OO0€ 3TH CHUCTEMBl CTPYKTYPHO OPTraHU30BaHbl MO MPHUHILMUITY
MOCIIEIOBATEILHOTO Pa3BUTHS 3HAHUM HA OCHOBE TEOPETHUYECKHUX MPEIACTABICHUN
Pa3HOro YpOBHS:

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

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

— YYEHHS O CTPOCHHUH aTOMa U XUMHUYECKOM CBSI3H;

— TpencTaBlieHUd 00 3IEKTPOJUTHYECKON JMCCOLMAlMU BEUIECTB B
pacTBopax.

TeopeTndueckue 3HaHHUS PACCMATPUBAIOTCA HA OCHOBE OSMIUPUYECKU
MOJIYYCHHBIX U OCMBICIICHHBIX (JAKTOB, PA3BUBAIOTCS MOCJIEA0BATEILHO OT OJHOTO
YpPOBHSI K JPYyroMy, BBITIONHSSA (PYHKIUM OOBSCHEHUS U TPOTHO3UPOBAHUS
CBOMCTB, CTPOEHHUSI U BO3MOXXHOCTEH MPAKTUYECKOIO MPUMEHEHUS U TMOIYyYCHHS
M3y4aeMbIX BEILIECTB.

OcBoeHue TmporpaMMbl [0 XUMHU  CIIOCOOCTBYeT  (OPMHPOBAHUIO
IIPEJCTABJICHNUS] O XUMUYECKOW COCTABJIAIOIIEH HAYyYHOM KapTUHBI MUpPA B JIOTUKE
e€ CHCTeMHOW NpPHUPOJbI, IIECHHOCTHOTO OTHOIICHUS K HAy4YHOMY 3HAHUIO U
MeTOJlaM TO3HaHMWS B Hayke. M3ydeHue XMMUU MPOUCXOAUT C MPUBJICUCHUEM
3HAHWM W3 paHee W3YUYEHHBIX Y4YEOHBIX mMpeaMeToB: «OKpyXKalolmuid Mupy,
«buonorus. 5—7 knacce» u «Pusuka. 7 Kiaccy.

[Ipy wu3ydyeHUM XUMHUM TPOUCXOJUT (POPMHUpPOBAHHE 3HAHUM OCHOB
XUMHUYECKON HayKH Kak OOJACTH COBPEMEHHOI'O €CTECTBO3HAHUS, MPAKTUYECKON
JIEATEIIbHOCTH 4YEJIOBEKAa M KaK OJHOTO M3 KOMIIOHEHTOB MHPOBOW KYJIBTYPBI.
3amaya yyeOHOrO MpenMeTra COCTOUT B (POPMHUPOBAHUU CHUCTEMBI XUMHUYECKHX
3HAHUN — BaXHEUHNX (PAaKTOB, MOHATUN, 3aKOHOB M TEOPETUUCCKUX TMOTOKEHUH,
JIOCTYIIHBIX 00OOIIEHU MHMPOBO33PEHUYECKOr0 XapakTepa, s3blka HAyKH, B



OpUOOIIEHUH K HAy4YHBIM METOJaM I[IO3HAHUS MpPH HM3YyUYEHUU BELIECTB U
XUMHUYECKHUX PEaKIHii, B (OPMUPOBAHUHN M PA3BUTUU MO3HABATEIBHBIX YMEHHUHN U
UX T[PUMEHEHWU B YYEOHO-IIO3HABATEIIbHOW M y4eOHO-UCCIEI0BATEIbCKON
NesATEeIbHOCTH, OCBOCHMM NpaBWJI 0e30MacHOro oOpalieHusi ¢ BEUIECTBaMU B
MOBCEHEBHOM >KU3HU.

[Ipy wu3yyeHMH XMMHHU Ha YpPOBHE OCHOBHOTO 0OIIEro o0pa30BaHUS
3Ha4YeHHE MPUOOPENTU TaAKUE 1IETH, KaK:

— (opmupoBaHHe HMHTEIJIEKTYalbHO pPa3BUTOM JIMYHOCTH, TOTOBOM K
caM000pa30BaHUI0, COTPYAHUYECTBY, CAMOCTOSTEIbBHOMY IPUHATHUIO PEUICHUH,
CHIOCOOHOH alanTUPOBATHCS K OBICTPO MEHSIOIIMMCS YCIOBUSM KU3HU;

—  HampaBJCHHOCTh OOy4YeHHMS Ha CHCTEMaTH4YeCKOe MpUOOIIEHUE
O0yJaromuxcss K CaMOCTOSITEIbHON MO3HABATEIBHON JESTENFHOCTH, HAYyYHBIM
MeToJlaM MO3HaHMs, (HOPMHUPYIOIIUM MOTHBALMIO M Pa3BUTHE CIOCOOHOCTEH K
XUMUH;

— o0ecredeHue yCI0BUM, CITIOCOOCTBYIONIUX MPUOOPETEHUIO O0YyYatOIIUMUCS
OTbITa Pa3HOOOpPA3HOW NEATETHbHOCTH, MO3HAHWUS M CaMOTO3HAHUS, KIIIOYEBBIX
HABBIKOB (KJIFOUEBBIX KOMIIETEHIIMI), UMEIOUINX YHHBEPCAIbHOE 3HAYCHHUE IS
pa3IMYHBIX BUIOB JESTEIBHOCTH;

— (opmupoBanue oOmeNd (QYHKIIMOHATIBHOW W  €CTECTBEHHO-HAYYHOU
ITPaMOTHOCTH, B TOM UHCJI€ YMEHUW OOBSICHITH W OICHUBATh SIBJICHUSA
OKpY’KaoIlero MHUpa, WCIMOJB3ysl 3HAHUS U OIBIT, MOJyYEeHHBIC MPH H3yYECHUH
XMMHH, TPUMEHATh UX MpPHU pPEIICHUH NpoOJeM B TMOBCEJHEBHOW KHU3HU MU
TPYAOBOU JIE€SATEIBHOCTH;

— (QopmupoBaHue y o0Oyyaroumxcs T'yMaHUCTHUECKUX OTHOIIEHU,
NMOHMMAaHUSA LEHHOCTH XUMHYECKHX 3HAHUW Ui BBIPAOOTKHM HSKOJIOTHUECKU
LEJeCO00pa3HOro TMOBEIEHUS B OBITY M TPYIOBOM JEATEIbHOCTH B LEJAX
COXPaHEHUS CBOETO 3/10POBbsSI U OKPYKAIOIIEH MPUPOTHOM Cpeabl;

— pa3BUTHE MOTHBAllMM K OOYYEHMIO, CIIOCOOHOCTEH K CAMOKOHTPOJIO U
CAaMOBOCITUTAHMIO HAa OCHOBE YCBOCHHS OOIIEYEIOBEYECKUX IIEHHOCTEH,
TOTOBHOCTH K OCO3HAaHHOMY BBIOOPY MPOGWMISI W HAMPABICHHOCTH JATBHEUIIIETO
oOy4eHus.

OOwiee YMCIO YacoB, OTBEACHHBIX I HM3y4yeHUST XHMHUU Ha YpPOBHE
OCHOBHOTO 00111eT0 00pa3zoBanus, coctaisieT 136 yacoB: B 8 kiacce — 68 gacos (2
yaca B HeJlel0), B 9 kitacce — 68 yacoB (2 yaca B HEJIEIIIO).



COAEPXKXAHUE OBYUYEHUA

8 KUIACC

IlepBoHaYaIbHbIC XUMHUYECKHE TOHATHS

[Ipenmer xumuun. Posib XMMHUM B )KU3HU 4€JOBEKAa. XUMHS B CUCTEME HayK.
Tena u BemiecTBa. DU3MYECKHE CBOWCTBA BEUIECTB. ATPEraTHOE COCTOSTHUE
BemlecTB. [loHsATHE O MeToax Mo3HaHHS B XUMHH. UMCThIE BEUIECTBA U CMECH.
CriocoObl pa3zeseHust cMecei.

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

Xumuueckas ¢opmyrna. BaaeHTHOCTP aTOMOB XHUMHUYECKHMX SJIEMEHTOB.
3aKOH TOCTOSHCTBA cocTaBa BemecTB. OTHOCHUTENIbHAs aTOMHas Macca.
OTtHocuTeNbHAs MOJEKYISIpHAs Macca. MaccoBas 401 XMMUYECKOTO JIEMEHTA B
COEJIMHEHUHU.

KommuectBo BemectBa. Mosb.MousipHas macca. B3anMOCBs3b KOJIUYECTBA,
MacCchl M 4YHMCJIAa CTPYKTYPHBIX €AUHUI] BewiecTBa. Pacu€rsl mo dopmynam
XUMHUYECKUX COCTUHEHUH.

du3nyeckne U XMMUYECKUE SIBJICHUS. XUMHUYECKAsl pEaKUs U €€ MPU3HAKU.
3aKOH COXpaHEHMsI MacChl BEIIECTB. XUMHUYeckHe ypaBHeHuUs. Kiaccudukarms
XUMUYECKUX PEeaKUil (COeTUHEHUS, PA3I0KEHNUs, 3aMEILICHHsI, 0OMEHA).

Xumuueckuii IKcnepumenm:

3HaKOMCTBO C XMMHUYECKOHM IMOCYOMW, MpaBWiIaMu paboThl B JabopaTtopuu U
npuémMamMu oOpalleHus: ¢ JIabopaTopHBIM 00OpPYJAOBAHHEM, U3YYCHHE U OMHUCAHUE
(Gu3MYecKuX CBOMCTB 00pa3OB HEOPraHWUYECKHX BEIIECTB, HAOIIOJACHUE
¢u3nueckux (IJIaBJI€HUE BOCKA, TasHUE JbJla, PAaCTUpPAHHE caxapa B CTYIIKE,
KUTIEHUE U KOHJIEHCAIUsl BOJbI) U XMMHUYECKUX (TOpEHHE CBEYM, MPOKAJTHUBAHUE
METHOM TTPOBOJIOKHU, B3aUMOJICHCTBHE MeJia C KUCIIOTOM) SBJICHUI, HAOMI0ICHUE U
ONMKCAHWE MPU3HAKOB MPOTEKAHUS XMMHUYECKHX peakluil (pasiiokeHue caxapa,
B3aMMOJICUCTBUE CEPHOM KHUCJIOTHI C XJIOPUAOM Oapusi, pa3jioKeHHe TMAPOKCHUIA
menu (I1) mpu HarpeBanuu, B3auMoJIeUCTBHUE Kele3a ¢ pacTBopoM conu meau (1),
U3y4eHHE CIOCOOOB pa3JelieHHs CMecei: C MOMOIIbI0 MarHuTa, (UIbTPOBAHUE,
BbIMIapMBaHueE, JUCTWIISALUA, XpoMaTtorpadus, TpOBeJeHINE OYUCTKH NOBapEHHON
COJIM, HaONIOJEHWE W  ONUCAaHWE  pe3yJbTaTOB  MPOBEACHMS  OMbITA,
WUTIOCTPUPYIOIIETO 3aKOH COXPaHEHWs MAacCChl, CO3/JaHHE MOJIEJEH MOJIEKYJ
(ILIapOCTEPKHEBBIX ).

Ba:xkueiye npeacTaBUTEIM HEOPraHNYECKHX BELeCTB

Bo3nyx — cmech razoB. CocraB Bo3ayxa. Kucnopox — a3neMeHT U mpocroe
BelecTBo. Haxoknenue kucimopoia B mpupoae, (U3MUYECKHE M XUMHUYECKUE
cBoiictBa (peakuuu ropeHusi). Oxcuzabl. [Ipumenenune kucimopoaa. CrocoObl



MOJIYYCHHUST KHUCTopoAa B JabopaTopuu W TPOMBINUICHHOCTH. KpyroBopor
Kuciopoaa B mpupoae. O30H — ajutoTpoItHas MOAUGUKAIIS KACTIOPOa.

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

Bopopon — nsnemeHT um mpocrtoe BemectBo. HaxoxaeHue Bogopona B
npupoae, GU3NYECKHE ¢ XUMHYECKHE CBOWCTBA, NPUMEHEHHUE, CIOCOOBI
nonyyeHus. KucmoTsl u comnu.

Monsipabiii 00bEM razoB. Pacy€Tsl Mo XUMUYECKUM YPaBHEHUSIM.

dusnyeckue cBoucTBa BOABl. Boma kak pactBoputresb.  PacTBOpHI.
HacpilieHHbIE M HEHACHIIIEHHBIE PAacTBOPbL. PacTBOPUMOCTH BEIIECTB B BOJE.
MaccoBas 10Ji4 BEIECTBA B PaCTBOPE. XMMHUYECKUE CBOMCTBA BOAbl. OCHOBaHHS.
Ponp pacTtBOpoB B IpUpoZi€ U B KU3HU 4esioBeka. KpyroBopot BoAbI B MPUPOJE.
3arps3HeHHne NpUPOIHBIX BoJI. OXpaHa U OYMCTKA MPUPOJHBIX BOJI.

Knaccuduxanus neopranndeckux coenuneHuit. Oxcuabl. Kiaccuduxanus
OKCUJIOB:  coieoOpasywomiue (OCHOBHBIE, KHUCJIOTHbIC, aM(OTEepHbIE) U
HecosneoOpazyronue. Homenknatypa oxcujnoB. Dusnueckue U XUMHUYECKHUE
cBoMCTBa OKCHIOB. [losrydeHrne OKCUI0B.

OcHoBanus. Knaccudukanuss oCHOBaHMM: WIENOYM W HEPACTBOPUMBIC
ocHoBaHuA. HoMeHknatypa ocHoBaHuid. PU3NYECKHE W XHMHUYECKHE CBOWCTBA
ocHoBaHuU. [lonydyeHre OCHOBaHUM.

Kucnotel. Knaccuduxarnus kucnor. Homenknarypa kuciot. dusndeckue u
XUMHYECKUE CBOMCTBAa KHUCHOT. Psan axktuBHoctu mertamnoB H. H. bekerosa.
[TomyyeHne KUCIOT.

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

['eHeTnueckas CBS3b MEXKIY KIaCCAMU HEOPraHUYECKUX COCIUHEHUM.

Xumuueckuii IKcnepumenm:

Ka4eCTBEHHOE ONMPEIECTICHHUE COICPKaHUs KUCIOpOoAa B BO3AYyXe€, MOJyUYEHHUE,
coOupaHue, pacrno3HaBaHWE U U3YYCHUE CBOMCTB KHUCIOpOJa, HAOJI0AeHUE
B3aUMOJICHCTBUSA BEIIECTB C KHUCJIOPOAOM U YCIOBUS BO3HUKHOBEHUS W
MpEeKpalieHusl TOpeHHs (MmoXkapa), O3HAKOMJIEHHE C oOpa3laMu OKCHUIOB U
OMMHMCAHWE WX CBOWCTB, MOJy4YeHUE, COOMpaHHE, PACNO3HABAHWE W W3YUYCHHE
CBOMCTB BOJIOpoJia (ropeHue), B3auMozehcTBre Bojopoaa ¢ okcuaom meau (II)
(BO3MOXXHO HCIOJIb30BAaHUE BUIAEOMATEPUAJIOB), HAOMIOJCHHE OOpa3IOB BEIIECTB
KOJMYECTBOM | MOJb, HCCIEIOBaHHE OCOOCHHOCTEH paCTBOPEHHSI BEIIECTBC
Pa3IMYHOM PACTBOPUMOCTBIO, NPUTOTOBJIECHHE PACTBOPOB C OIMPEACIEHHOU
MAaCCOBOM JI0JIEW PACTBOPEHHOIO BEIIECTBA, B3aWUMOJCHCTBUE BOABI C METAIIAMHU
(HaTpyeM ©  KaubllueM) (BO3MOXHO HCIIOJB30BaHHUE BHEOMATEpPUAJIOB),



WCCJICIOBAaHUE OO0pPa3IOB HEOPTaHWYECKUX BEIIECTB PA3IUYHBIX KIIACCOB,
HaOJFOICHNE W3MEHEHUS OKPACKH MHIUKATOPOB B PACTBOPAX KHCIOT W IIEIIOYCH,
u3ydeHue B3auMmozeiicTBus okcuga menud (II) ¢ pacTBOpoM CepHON KHCIIOTHI,
KHCJIOT C MeETajulaMHy, peaklUWil HEUTpalh3aluH, IOJIYyYEHHE HEPACTBOPHUMBIX
OCHOBAHUM, BBITECHEHHWE OJIHOTO MeETajla JPYTMM M3 PAacTBOpa COJIM, PEIICHUE
DKCIIEPUMEHTAIIBHBIX 3a/1ad N0 TeMe «BaXHeWIne KIacChl HEOPraHUYECKHX
COCTUHEHUI.

IMepuoauueckui 3axkoH u Ilepuoguueckass cucreMa XHUMHYECKHX
iemenToB JI. . MengeneeBa. CtpoeHue aroMoB. XHMHYECKasi CBA3b.
OxHCcANTEeTIbHO-BOCCTAHOBUTEILHbIE PEAKIMHU

[lepBble TOMBITKK KIACCU(PUKAIIMU XUMHUUYECKUX dJIEeMEHTOB. [loHsaTHe O
rpynmnax CXOJHBIX 3JJIEMEHTOB (IIIEJIOYHBIE M IIEJTOYHO3EMENbHbIC METAJLIbI,
raJIOreHbl, UHEPTHBIE Ta3bl). JJIEMEHThI, KOTOPhIE 00pa3yoT aMm(pOTEPHBIE OKCHIbI
Y TUAPOKCUJIBI.

[Tepunonnueckuit 3akoH. [lepuonnueckas cucTeMa XMMAYECKUX 3JIEMEHTOB /1.
HN.  MengeneeBa. KopoTkonepuonHas ©  JiIuHHONEpuoAHas  (OpMbI
[Teprnonnueckoit cucrembl xumuueckux 3emMeHToB J[. . Menneneesa. [lepuoas
u rpynnbl. Ouzndeckuil CMBICI IOPSAIKOBOIO HOMEPA, HOMEPOB IEPUOAA U
IPYIIIBI AJIEMEHTA.

Crpoenne atomoB. CoctaB aTOMHBIX sAep. M3oTomnbl. DnexkTponbl. CTpoeHue
AJIEKTPOHHBIX  000JI0OUeK aToMOB TepBbIX 20 XMMHMYECKHUX  DJIEMEHTOB
ITepuonnueckoin cucremsl [[. WM. MenneneeBa. XapakTepUCTUKAa XHUMHUYECKOIO
3JIEMEHTA T10 ero noyoxeHuro B [lepuoanueckoit cucreme 1. 1. Menaeneena.

3aKOHOMEpPHOCTM H3MEHEHUsl pajJhyca aTOMOB XHUMHYECKHX 3JIEMEHTOB,
METAJUIMYECKUX U HEMETAJUIMYECKUX CBOKMCTB IO IPyNIiaM ¥ NEPUOIAM.

3nauenue [leproanueckoro 3akoHa u [leproanveckoil CuCTEMbl XUMHYECKHUX
DJIEMEHTOB Ul pa3BUTUA Hayku W mnpaktuku. [[. M. MenneneeB — yd€Hbld U
IpaKIaHUH.

Xumuyeckas cBa3b. KoBajneHTHas (moyisipHass W HEMOJISIpHAsi) CBSA3b.
DJIEKTPOOTPULIATENTLHOCTh XUMUYECKUX 3J1EMEHTOB. IOHHAs CBS3b.

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

Xumuueckuii IKcnepumenm:

u3ydeHue oOpas3lioB BELIECTB METAUIOB M HEMETAJUIOB, B3aMMOJICUCTBHE
TUAPOKCUIA LHMHKA C pAacTBOPAMHM KHCJIOT W IIEJIOYEH, MPOBEACHUE OIBITOB,
WUTIOCTPUPYIOIIUX ~ MPUMEPHl  OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX  pEaKIui
(ropeHue, peakiu pa3aoKeHusl, COCAUHEHUS).

Mesicnpeomemnmnuie ceasu



Peanuzanust MeXNpeIMETHBIX CBSI3€M MpU U3YYEHHM XUMHUHM B & Kiacce
OCYILECTBIISIETCS YE€pPe3 HCIOJIb30BaHUE KaK OOIIHUX €eCTECTBEHHO-HAYYHBIX
MOHSATUM, TaK W MOHATHUM, SIBISIONIMXCS CUCTEMHBIMH JJISI OTJEIBHBIX MPEAMETOB
€CTECTBEHHO-HAYYHOIO ITUKJIA.

OO1Me ecTeCTBEHHO-HAY4YHbIE MOHSATHUS: HAy4HbIH (akT, rUroTe3a, Teopus,
3aKOH, aHalW3, CHHTE3, Kiaccudukamus, TePUOIUIHOCTh, HAOJIOICHHE,
AKCIEPUMEHT, MOACIUPOBAHUE, UBMEPEHUE, MOJICIIb, SIBJICHUE.

@usnka: Marepus, aTroM, D3JIEKTPOH, NPOTOH, HEUTPOH, HOH, HYKJIH],
M30TOIIbI, PaJUOAKTUBHOCTh, MOJIEKYNA, JJIEKTPUUYECKUIN 3apsiji, BEUIECTBO, TEJO,
00BEM, arperaTHoe COCTOSIHUE BEIIECTBA, ra3, (U3MYECKUE BEIUYUHBI, SUHUIIBI
U3MEPEHUs, KOCMOC, IJTaHEThI, 3BE31bI, COTHIIE.

buomnorus: dorocunres, apixanue, ouocdepa.

['eorpadusi: armocepa, ruapochepa, MHUHEpaNbl, TOPHBIE TMOPOJHI,
MOJIE3HBIE UCKOMAEMBIE, TOILIUBO, BOJIHBIE PECYPCHI.

9 KIIACC

BemecTBo M XMMHUYecKasi peaKkius

[lepnonnueckuit 3axoH. [leproanyeckas cucreMa XMMUYECKUX 3JIEMEHTOB /1.
. MengeneeBa. CTpoeHHE aTOMOB. 3aKOHOMEPHOCTH B HM3MEHEHUHU CBOWCTB
XUMHUUYECKUX DJJIEMEHTOB IE€PBBIX TPEX MEPUOMOB, Kalaus, Kaldblusi H HX
COCMHCHUM B COOTBETCTBUU C TOJOXEHHUEM 3JIEMEHTOB B llepuoanueckon
CHUCTEME U CTPOECHHUEM MX aTOMOB.

CrpoeHue BeliecTBa: BHIbBl XUMUYECKOW CBSI3U. THIBI KPUCTATITMYECKUX
PEIETOK, 3aBUCUMOCTh CBOMCTB BEIIECTBA OT THIIA KPUCTAJUIMUECKON PEIIETKU U
BUJIa XUMHYECKOM CBS3H.

Knaccuduxaiyss 1 HOMEHKJIATypa HEOPTraHUYECKUX BEIIECTB. XUMHUYECKUE
CBOMCTBA BEIIECTB, OTHOCSIIMXCS K Pa3JIMYHBIM KJaccaM HEOPTraHUYEeCKUX
COEIMHEHUI, TEHETUYECKAasl CBSI3b HEOPTraHUYECKUX BEIIECTB.

Krnaccudukaims XuMAYeCKUX peakiuii Mo pa3aTuIHbIM MMPU3HAKAM (110 YHUCITY
U COCTaBy YYacTBYIOIIMX B PEAKIUM BEIIECTB, MO TeIroBomMy 3ddekrty, Mo
W3MEHEHUIO CTENEHeW OKUCIICHHS XUMHYECKUX DJIEMEHTOB, MO OOPAaTUMOCTH, IO
YYaCTHIO KaTajln3aTopa). DK30- U SHJIOTEPMUUYECKUE PEAKIIMH, TEPMOXUMHUYECCKUE
YpaBHEHUS.

[Tonsitue 0 ckopocTH XUMHUYECKOW peakmuu. [loHsiTHe 00 0OpaTMMBIX U
HEOOPATUMBIX XUMUYECKUX peakiusix. [IoHATHEe 0 TOMOTeHHBIX M IeTepOTCHHBIX
peakuusax. [lonsatue o karanuze. [loHsATHE O XUMUYECKOM paBHOBECUU. DaKTOPHI,
BIIMSAIONIME HA CKOPOCTh XMMHUYECKOW PEAKIMU U TMOJOXKEHUE XUMHUYECKOTO
PaBHOBECHSI.

OKHUCITUTETFHO-BOCCTAHOBUTENILHBIE  PEAKIMK,  AJIEKTPOHHBIN  OajaHc
OKHCIIUTEIIbHO-BOCCTAHOBUTEIBHOM  pEaKLUU. CocraBiieHME  ypaBHEHUU



OKHCIIUTENIbHO-BOCCTAHOBUTEIBHBIX ~ PEAKIMii C  HMCIOJb30BAaHUEM  METOJa
AIIEKTPOHHOTO OajaHca.

Teopus 37EKTPOIUTUYECKON JUCCOLMALIMHI. DIEKTPOIUTHI U HEAJIEKTPOIUTHI.
KaTtnonsl, annoHsl. MeXaHW3M [HCCOLMAIIMU BEIIECTB C Pa3JIMYHBIMU BUIAMU
XUMHU4ecKkoil cBsizu. CteneHs aucconuanuu. CUIIbHBIE U CIIa0ble 3JIEKTPOJIUTHI.

Peakium noHHOTO 0OMEHa. Y CIOBHS MPOTEKAHUS PEAKIIMH HOHHOTO 0OMEHa,
MOJHBIE M COKpAlI€HHbIE HMOHHBIE YypaBHEHHUs peakuuil. CBOICTBa KHUCIOT,
OCHOBAaHMM W COJIGM B CBETE TMPEJACTABICHUNH 00 IIIEKTPOJIUTHUECCKOMN
nuccounanuu. KauectBeHHble peakini Ha HOHBL. [[oHSATHE O TMapOIN3E CONEH.

Xumuueckuii IKcnepumenm:

O3HAKOMJICHHUE C MOJCIISIMU KPUCTAUIMYECKUX PEHIETOK HEOPraHUYECKHUX
BEILIECTB — META/VIOB M HEMETa/UIoB (rpadura W aiaMmasa), CJIOKHBIX BEIIECTB
(xJopuaa HaTpus), UCCIEOBAHUE 3aBUCUMOCTU CKOPOCTU XMUMHUYECKON peakinu
OT BO3JICUCTBUS PA3IUYHBIX (HAKTOPOB, HCCIEIOBAHUE AIIEKTPOIPOBOTHOCTH
pacTBOpPOB BEHIECTB, IMpOLECCa JTUCCOIMALMU KHCIOT, IIEJIOYed U COJIeH
(BO3BMOKHO  HCIOJIb30BAHME BHUACO MaTE€pUaNIOB), MPOBEICHUE  OIBITOB,
WUTIOCTPUPYIOIIUX ~ TMPU3HAKK  TMPOTEKaHUs  peakuui  HMOHHOro  oOMeHa
(oOpazoBaHue oOcajaka, BBIICICHHE Ta3a, O0Opa30BaHHWE BOABI), OIBITOB,
WUTIOCTPUPYIOIIUX ~ MPUMEPBl  OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX  pEaKIUi
(ropenue, peakiuu pasyioKeHHUs, COSMHEHHS ), paclo3HABAaHUE HEOPraHUYECKUX
BEIIECTB C TOMOIIBI0O KAUYECTBEHHBIX pEaKkIMid Ha HOHBI, pelIeHUe
AKCIEPUMEHTAIbHBIX 33]1a4.

HemeTaunibl 1 MX cOeIMHEHU S

OO6mast xapaktepuctuka TranoreHoB. (OCOOEHHOCTH CTPOCHHS aTOMOB,
XapakTepHble cTerneHu okucieHus. CTpoeHue u (PU3MYECKUE CBOMCTBA MPOCTHIX
BEIIECTB — TrajJoreHoB. XWMHYECKHE€ CBOWCTBA HAa MNOpUMEpe  XJopa
(B3auMOAEICTBHE C MeETaJUlaMH, HEMETaJulaMu, IIeJo4yaMu). XJIIOPOBOJOPO/I.
ConsiHasi KUCIIOTa, XUMUYECKHE CBOICTBA, MOJy4YEHHE, MpUMEHEHue. JlelicTBue
XJIOpa W XJOPOBOAOPOZA HA OPraHU3M 4YeJioBeKa. BakHeWlnme XJIOpUAbl U HX
Hax0XJICHUE B MPUPOJIC.

Ob6mast xapaktepuctuka 3nemMeHToB VIA-rpynmbel. OCOOEHHOCTH CTPOEHHUS
aTOMOB, XapaKTepHble cTereHu okucieHus. CTpoeHue u (HU3MYECKHUE CBOMCTBA
MIPOCTHIX BEIIECTB — KUCIOPOAA U Cepbl. AJUTOTPOITHBIE MOAU(PHUKAIIUN KUCIOPOIa
U cepbl. XuMuyeckue cBoiicTBa cepbl. CepoBOIOPOJ, CTpOCHUE, (PUBHUECKHE U
XUMUUYecKue cBorcTBa. OKCHIBI CEepbl KAaK MPEACTABUTEIN KHCIOTHBIX OKCHIOB.
Cepnass kuciota, (Qu3nueckne ¢ XUMUYECKHE CBOHCTBa (oOmme Kak
MPEACTaBUTENS Kjacca KHUCIOT W crnenududeckne). XUMHUYECCKUE PEaKINH,
JeXKaIMe B OCHOBE IPOMBIIIJIEHHOTO CHOCO0a TMOJYYEHUsS] CEPHOM KHUCIOTHI.
[Ipumenenue cepHoi KucaoThl. Coau CEpHOM KUCIOThI, KAYECTBEHHAs! PEAKLMs Ha



cyiabdaT-uoH. Haxoxaenue ceppl U €€ COCOUHEHHH B MpHPOAE. XUMHUYECKOE
3arpsi3HEHHE OKPY’KAIoIIEH Cpeabl COEIUHEHHMSIMH cepbl (KHCIIOTHBIE JOK[IH,
3arpsi3HEHUE BO3/IyXa U BOJIOEMOB), CIIOCOOBI €T0 MPEeI0TBPAILCHUS.

OOmiast xapakTepucTuka 37eMeHTOB VA-rpynmbl. OCOOEHHOCTH CTPOEHUs
aTOMOB, XAapaKTEPHBIE CTENEHU OKUCIEHHUS. A30T, pacnpOCTpaHEHHE B MPUPOJE,
dusznyeckue U XxuMudeckue cBoicTea. KpyroBopot a3ora B mpupone. AMMHUax, ero
dusznyecKkue u XMMHUUECKHUE CBOMCTBA, oMy4yeHne U npuMenenue. Conu aMMOHUS,
ux pU3NUECKUEe U XUMUYECKUE CBOWMCTBA, MpUMeHeHHe. KauecTBeHHas peakiius Ha
MOHBI aMMOHMS. A30THasl KHUCJIOTa, €€ MOoJIydeHHe, (PU3MYECKUEe U XUMUYECKUE
CBOMcTBa (0OOLIME Kak TMpPEACTaBUTENS Kjacca KHUCIOT M crHeuuduueckue).
Hcnonb3oBaHWe HUTPATOB M COJIEM aMMOHHUSI B KauyeCTBE MHHEpAIbHBIX
yno0peHnil. XuMUYeCcKOe 3arpsi3HEHUE OKPYKAIOIIEH Cpeibl COETMHEHUSIMH a30Ta
(KUCIIOTHBIE JIOKIIM, 3arpsi3HEHUE BO3/AyXa, MO4YBbl U BopoémoB). docdop,
ayoTpornuele Monupukauuu ¢docdopa, uzNUECKUEe U XUMUYECKUE CBOMCTBA.
Oxkcug docdopa (V) u dochopHas kuciaota, Pu3ndIecKue U XMUMHUIECKHUE CBOMCTBA,
nosyuenue. Mcnonp3oBanne GpocdaroB B KaUeCTBE MUHEPAIBHBIX YA0OPEHUM.

OOmas xapakrtepuctuka 3neMeHToB [VA-rpynmnbel. OCOOEHHOCTH CTPOEHHUS
aTOMOB,  XapaKTEpHbIE  CTENEHW  OKHUCJIEHUS.  YIVIEpOA,  aJUIOTPOIHBIE
Moau(puUKalMM, pacIpoCTpaHeHWEe B MNpuUpoae, (U3MUECKHMEe U XUMHUYECKHUE
cBoicTBa. Ancop6uus. Kpyrosoporyriepoaa B npupoie.OKcuabl yriepoaa, Ux
bu3nueckue W XUMHUYECKHE CBOMCTBA, [JEHCTBUE Ha KUBbIE OpPraHU3MBI,
NOJlyYeHUE U MPUMEHEHHE. DKOJIOTMYecKrue MpoOJeMbl, CBA3aHHBIE C OKCHIOM
yraepoaa (IV), rumoresa riao0anbHOrO TOTEIVICHUS KIWMaTa, MapHUKOBBIN
addekr. YronpHas KucaoTa U €€ coM, uX (PU3MUeCKue U XMMHYECKHUE CBOMCTBA,
nojyueHue u npuMmeHeHue. KauecTBeHHass peakuuss Ha KapOOHAT-MOHBI.
Hcnonb3oBaHue KapOOHATOB B OBITY, MEIUIMHE, MPOMBIIIJIEHHOCTH U CEIbCKOM
XO34MCTBE.

[TepBoHayabHbIe MOHATHS 00 OPraHUYECKUX BEIIECTBAX KAK O COCIUHEHMSIX
yraepoja (MeTaH, 3TaH, 3TUJIEH, alleTUIICH, TaHOJI, TJIMLEPUH, YKCYCHasl KUCIIOTA).
[IpupoaHble HMCTOYHUKK YTIEBOAOPOAOB (yrojib, MPUPOJAHBIN Ta3, HEPTh),
NPOAYKThl WX MepepaloTku (OE€H3MH), UX POJb B OBITY MU IPOMBIIUICHHOCTH.
[TonsiTe 0 OMOIOTUYECKU BaXKHBIX BEILIECTBAX: )KHMpax, OeKax, yriieBojgax — 1 ux
poJiMi B JKH3HM 4YEJIOBEKa. MarepuanbHOE €IWHCTBO OpPraHUYEeCKUX U
HEOPTraHWYECKUX COCIMHEHUN.

KpemHuuii, ero Qusnueckue M XUMHUYECKHE CBOMCTBA, IOJyYCHHE H
npumenenue. CoenuHeHHs KpeMHusi B mpupozge. OOmue mnpeactaBieHusi 00
okcunie kpemaust (IV) u kpemuueBoi kuciore. CHIMKAThI, UX UCIIOJIb30BaHUE B
ObITYy, B IIPOMBINUICHHOCTU. Ba)kHeWIlIne CTPOMUTENbHBIE MaTepHalbl: KEpaMHKa,



CTEKJIO, IIEMEHT, O0eToH, xkene300eToH. [Ipobnempr 0e30MacHOr0 HMCIOIL30BAHMUS
CTPOUTEIBHBIX MAaTEPUAIIOB B IOBCETHEBHON KU3HHU.

Xumuueckuii IKcnepumenm:

U3y4eHUe 00pa3OB HEOPraHWYECKUX BEIIECTB, CBOMCTB COJITHOW KUCIOTHI,
MPOBE/ICHUE KAYECTBEHHBIX PEAKIMN Ha XJIOPUJ-UOHBI U HAONIOCHUE MPU3HAKOB
UX TPOTEKAHMS, OMBITHI, OTpa)Xaromme (PU3NUEeCKHe U XUMHYECKHE CBONCTBA
TraJOr€HOB M WX COEIMHEHHH (BO3MOXKHO HCIIOJb30BAaHWE BHAEOMATEPUAIIOB),
O3HAKOMJIEHHE C O0Opa3llaMu XJIOPUAOB (TajJOr€HUJI0B), O3HAKOMJICHHE C
oOpasuiamu ceppl U €€  COeAUHEHUSIMU  (BO3MOXHO  HCIOJB30BaHHE
BUJICOMATEpHUATIOB), HaOIIOIEHNE TIpoliecca OOYIIIMBaHUs caxapa IoJj JIeHCTBUEM
KOHICHTPUPOBAHHOW CEPHOM  KHUCJIOTBhI, HW3Y4YEHUE XUMHUYECKUX CBOMCTB
pa30aBIE€HHOIN CEPHOM KUCIOTHI, MPOBEAECHNE KAaUECTBEHHOW peaKIuu Ha cyibdar-
UMOH U HaOJIo[eHHE MpHU3HaKa €€ MPOTEKaHWs, O3HAKOMJIEHHE C (PU3NYECKUMU
cBoiicTBaMM a3oTa, (ochopa W HX CcoeOUHEHUH (BO3ZMOKXHO HCIOJIb30BaHUE
BHJICOMATEpUAIIOB), oOpa3liaMu a30THBIX U (POCHOPHBIX YIOOpEHUH, MOJyYeHUE,
coOupaHue, pacno3HaBaHWE€ M M3YYCHHE CBONCTB aMMHakKa, IpPOBEACHHUE
KAUECTBEHHBIX PEaKUMi Ha MOH aMMOHMS U (pochar-uoH U U3ydyeHHe NMPU3HAKOB
MX [IPOTEKAaHMUsI, B3aUMOJICCTBUE KOHIIEHTPUPOBAHHOM a30THOM KUCIIOTHI C MEJIbIO
(BO3MOXHO HCITOJIb30BAaHNE BHJIEOMATEPHUAIIOB), U3y4eHHUe MoeJen
KPUCTAUIMYECKUX peIIETOK aiMasza, rpadura, ¢yiepeHa, O3HAKOMJICHUE C
MPOIIECCOM  aJCOPOLIMM PACTBOPEHHBIX BEIIECTB AKTUBUPOBAHHBIM YIJIEM U
yCTPOMCTBOM NPOTHBOTa3a, MOJIydeHHE, COOMpaHHe, paclio3HaBaHUE U U3Y4YECHHE
CBOMCTB YTJIEKUCIIOIO ras3a, NpoBEJACHHE KauyeCTBEHHBIX peakluil Ha KapOOHAT U
CWIMKAT-UOHBl M W3yYECHHE IIPU3HAKOB MX MPOTEKAaHUs, O3HAKOMJICHHE C
NPOAYKUMEH CHUJIMKATHOM MPOMBILUIEHHOCTH, PEIIEHUE HKCIEPUMEHTATbHBIX
3a/1a4 1o TeMe «BaxHenmme HeMeTauTbl M UX COCTUHEHUS.

MeTaJibl 1 MX COeIMHEHU S

OO1rast XapakTepUCTUKA XUMHUECKHUX 3JIEMEHTOB — METAJUIOB HA OCHOBaHUU
ux nosiokeHus B llepuomuueckod cucreme xumuyeckux diaemeHtos . U.
MenneneeBa u ctpoeHus: atoMoB. CTpOoeHHE MeETaJUIOB. MeTtamndeckasi CBs3b U
METAJUIMYECKAsT ~ KPUCTAJUIMYECKass  PEIIETKA.  ODJEKTPOXUMUYECKHH  pAl
HaMpsHKeHUH MeTawoB. OU3NYecKne U XMMUYECKHE CBOMCTBa MeTayioB. Oomue
criocoObl mosydeHus MeTayioB. lloHATHE O KOPpPO3MHM METAIOB, OCHOBHBIE
crocoObl 3auMThl UX OT Kopposuu. CruiaBel (CTallb, YYTyH, AIOPATIOMUHUMH,
OpoH3a) ¥ UX MPUMEHEHHUE B ObITY U MPOMBIIIIIICHHOCTH.

[I{emouHble METAJIBL: MOJ0XKEHUE B lleproguyeckoil cucteMe XMMHUYECKHX
anemenToB /. M. MenzaeneeBa, cTpoeHHE MX aTOMOB, HaXOXKICHHE B IPUPOLIE.
duznyeckre U XMMUYECKUE CBOMCTBA (Ha mpuMepe HaTpus U Kanus). OKCUIbl U



TUJIPOKCUABl HaTpus MW Kanusa. [IpuMeHeHne mIENOYHBIX METAUIOB MU HUX
COCIUHCHUM.

[[lenoyHno3emenbHbIE METAUIbI MarHuid MW KalbLMK: IIOJIOXKEHHE B
[Tepuomuueckont cucreMe xumudeckux aneMeHToB Jl. M. MenaeneeBa, crpoeHue
HX aTOMOB, HaX0XJIEHUE B Npupoae. PU3NUEeCKUEe 1 XMMUUYECKUE CBOMCTBA MarHus
U Kanblus. BaxuHelmme coequHeHHs KalblUs (OKCHUIl, THUAPOKCHUI, COJIN).
JKécTkocTh BOJBI U CITOCOOBI €€ yCTpaHEHUS.

AJtoMUHUN: TIoJ103)keHue B [leproindeckor cCucTeMe XMMUYECKUX 3JIEMEHTOB
. . MenpneneeBa, CTpoeHHE atoma, HaxXxOoXAeHWE B mpupoae. Dusumueckue u
XUMHUYECKHE CBOMCTBA aIFOMUHMSA. AM(OTEpHBIC CBOMCTBA OKCHJIAa U THAPOKCHIA
aJIIOMHHHUSI.

Kenezo: nonoxenne B [lepuoanueckon cucremMme XMMHUECKUX 3JEMEHTOB /1.
. MengeneeBa, CTpoE€HHE aToma, HaxOXJIeHUEe B mnpupoae. Duznyeckue u
XUMHYECKHE CBOMCTRBA kene3a. OKCUIbI, THAPOKCHIBI U conu xkenesa (11) u xenesa
(IIT), ux cocras, CBOICTBA U MOJYyUYCHHUE.

Xumuueckuii IKcnepumenm:

O3HAaKOMJICHME ¢ o0pa3llaMd METAJIOB U CIUIABOB, WX (DU3UUYECKUMU
CBOMCTBAMH, M3Y4Y€HHE  PE3YJIbTAaTOB  KOPPO3WH  METAIOB  (BO3MOYKHO
WCIIOJB30BaHUE BHUICOMATEPHATIOB), OCOOCHHOCTEH B3aMMOJCHUCTBUS OKCHIA
KaJIbIIUSl W HATpus C BOJON (BO3MOXKHO HCIIOJB30BaHUE BHJICOMATEPHUAIIOB),
HCCIICIOBAHUE CBOMCTB KECTKOM BOJIBI, MPOLECCA TOPEHUS KeJe3a B KUCIOPOJE
(BO3MOXKHO  HCTOJIb30BAaHWE  BHJICOMATEPHUANIOB), TPU3HAKOB  IMPOTCKAHUS
KAYECTBCHHBIX PEAKIIMKA HA WOHBI: MarHus, KIbLHS, alFlOMUHUS, [IUHKA, JKEJIe3a
(I1) u xeneza (III), menu (1), HaOIOEHUE U OMTMCAHKE TIPOLIECCOB OKpAIIUBAHUS
MJJaMEHH MWOHAMU HATpusi, KaJlus U Kajiblusg (BO3MOXHO HCIIOJIb30BaHUE
BHUJICOMATEPUAIIOB), UCCIIEIOBaHNE aM(POTEPHBIX CBOMCTB TMAPOKCUAA ATIOMUHUS
Y TUAPOKCHUJIA [MHKA, PEIICHUE YKCTIEPUMEHTAIBHBIX 3a7a4 Mo TeMe «Baxknenime
METaJlJIbl U UX COCIMHCHUS.

XUMHA M OKPYKAOLIAS cpeaa

Bemectsa u Marepuasnbl B IOBCEIHEBHOM XHU3HM YEJIOBEKA. be3ormacHoe
WCIIOJIb30BaHME BEILECTB M XMMHUYECKUX peakuuil B ObITy. [lepBas momoinb npu
XAMUYECKUX 05KOTaX U OTPABJICHUSIX.

XUMUYECKOE 3arpsi3HEHHE OKpYKaroUeh cpeanl (MpeaenbHasl IO0MyCcTUMast
KOHIIeHTpalus BemiecTB, nanee — [1/IK). Ponb xumMuu B pemieHun 3K0JIOrHYECKUX
npobJieM.

Xumuyeckuii IKCnepumenm:

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

Mescnpeomemmnbnie ceasu



Peanuzanus MeXnpeaMeTHBIX CBsI3€d MpH WM3yYeHHMM XUMHUHU B 9 Kiacce
OCYLIECTBJISIETCS. 4Y€pe3 HCIIOJIb30BAHUE KaK OOIIMX €CTECTBEHHO-HAYYHBIX
MOHSTUN, TaK U TOHATUH, SIBISIOMIUXCS CUCTEMHBIMH JIJISl OTACIBbHBIX MPEIMETOB
€CTECTBEHHO-HAYYHOI'O IIUKJIA.

OO1ue ecTeCTBEHHO-HAy4YHbIE MOHATUS: HAy4HbIM (DAaKT, TUIIOTE3a, 3aKOH,
TEOpHUs, aHalu3, CHHTE3, KiIaccupuKalusa, NEepUOAUYHOCTh, HAOIIOACHHE,
OKCIEPUMEHT, MOJEIHPOBAHUE, H3MEPEHHUE, MOJEb, SIBICHHUE, MAaPHUKOBBIN
s eKT, TEXHOIOTHS, MaTEPHUAIIBI.

®dusuka: Marepus, aTOM, D3JIEKTPOH, IPOTOH, HEWUTPOH, HOH, HYKIH],
U30TOIbI, PaAUOAaKTUBHOCTh, MOJIEKYJA, 3JIEKTPUUYECKUN 3apsii, MNPOBOJHUKH,
NOJIYIPOBOJHUKH, JIUAJIEKTPUKU, (POTORIEMEHT, BEIIECTBO, TENO, OO0BEM,
arperaTHO€ COCTOSIHUE BELIECTBA, I'a3, pacTBOP, PACTBOPUMOCTb, KpUCTAJUITMUECKast
pemérka, CrulaBbl, (PU3MUYECKUE BEIMYMHBI, €IWHULBI U3MEPEHUs,, KOCMUYECKOE
IPOCTPAHCTBO, IJIAHETHI, 3BE3/1bI, COJHIIE.

buonorusi: ¢orocuHTes, nbIxaHue, OMocdepa, IKOCUCTEMA, MHUHEPAIBHBIE
yI0OpEeHUs, MUKPOAJIEMEHTBI, MAKPOIJIEMEHTHI, TUTATEIbHBIC BEIIECTBA.

['eorpadus: armocdepa, rugpochepa, MHHEpPaNIbl, TOPHBIE MOPOJBI,
M10JIE3HbIE UCKOIAaeMbl€, TOIIJIUBO, BOAHBIE PECYPCHI.



IINIAHUPYEMBIE PE3VYJIBTATBI OCBOEHHUA ITPOI'PAMMBI 110
XUMHUHU HA YPOBHE OCHOBHOI'O OBIIEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATBI

JIM4HOCTHBIE PE3yJIbTaThl OCBOEHUS IPOrpaMMbl OCHOBHOI'O  OOIIEro
o0pa3oBaHMsI JOCTUTAIOTCS B XOJA€ OOyUEHHUS XMMHUU B EIUHCTBE y4eOHOU H
BOCIIUTATENBHOUN JIEATEIIBHOCTH B COOTBETCTBUU C TPAIULMOHHBIMA POCCUHUCKUMU
COIL[MOKYJIbTYPHBIMH M JTYXOBHO-HPAaBCTBEHHBIMU IIEHHOCTSIMU, MPUHATBIMH B
oOlIeCTBE MpaBUJIaMU U HOpPMaMHU I[OBEJEHUS U CHOCOOCTBYIOT IIpolieccam
CaMOIMO3HAaHUs, CAMOPA3BUTHUS U COLIMATTU3ALMH 00YUYaIOIIHUXCS.

JIMYHOCTHBIE  pE3yJIbTaThl  OTPAXKalOT  TOTOBHOCTh  OOYyYaroIIHUXCS
PYKOBOJCTBOBATbCA CUCTEMOM IIO3UTHBHBIX ILIECHHOCTHBIX OPUEHTALUU W
pacILIMpEeHUe OIIbITa ACATEIBHOCTH Ha €€ OCHOBE, B TOM YHUCJIE B YACTHU:

1)maTpMoTH4ecKOro BOCIMTAHUA:

LIEHHOCTHOTO OTHOLIEHUS K OT€YECTBEHHOMY KYJIBTYPHOMY, HCTOPUYECKOMY
M HAYYHOMY HACIECOUIO, TIOHUMAHHsS 3HAYECHUS XUMHYECKOM HAyKH B JKH3HU
COBPEMEHHOr0 OOIIECTBA, CIIOCOOHOCTU BJIAJETh JOCTOBEPHON MH(popManuen o
[IEPEIOBBIX JOCTHXKEHUSAX W OTKPBITUAX MHUPOBOM M OTECUYECTBEHHOM XUMUH,
3aMHTEPECOBAHHOCTH B HAYYHBIX 3HAHUSAX 00 YCTPOICTBE MUpa U 00OILIECTBA;

2)rpamaaHCcKOro BOCIIMTAHUA:

MPEACTABICHUS O COLMAIBHBIX HOpPMax W MpaBUIaX MEKINYHOCTHBIX
OTHOILIEHUH B KOJUJIEKTUBE, KOMMYHUKAaTUBHON KOMIETEHTHOCTH B OOIIECTBEHHO
MOJIC3HOM,  y4eOHOMCCIENOBATENbCKOM, TBOPYECKOM W JAPYrHMX  BHJAX
NeSATEIbHOCTH, TOTOBHOCTH K Pa3HOOOpPAa3HOM COBMECTHOW JEATEIbHOCTH MpHU
BBINIOJIHEHUHU YYE€OHbIX, [O3HABAaTEIbHBIX 3a/lay, BBINOJHEHUN XUMHUYECKUX
HKCIEPUMEHTOB, CO3/1aHUU YUYE€OHBIX MIPOEKTOB, CTPEMJICHHS K B3aUMOIIOHUMAaHHIO
¥ B3aUMOIIOMOIIM B TMpOLECCe OTOW Y4YEeOHOM eATENbHOCTH, TOTOBHOCTH
OLICHUBATh CBOE TOBEAEHWE M IIOCTYNKH CBOMX TOBAPUILEH C IO3HUIMHU
HPABCTBEHHBIX U MPABOBBIX HOPM € YUETOM OCO3HAHUS MOCIEACTBUI MOCTYIIKOB;

3)IEeHHOCTH HAYYHOI'0 MO3HAHUSA:

MHPOBO33PEHYECKHUE TPEICTABICHUS O BEIIECTBE M XMUMHYECKOW DPEaKILIMH,
COOTBETCTBYIOIIME COBPEMEHHOMY YPOBHIO Pa3BUTHsS HAYKHM M COCTABIIAIOLINE
OCHOBY JIJI1 TIOHUMaHUsI CYIIHOCTH HAYYHOW KapTHHBI MUpPa, MPEACTABICHUS 00
OCHOBHBIX 3aKOHOMEPHOCTSIX pa3BUTHUS NPUPOIbI, B3aUMOCBA3AX YEIOBEKA C
MIPUPOJHOM CPEZION, O POJIM XUMHUHU B TO3HAHUU 3TUX 3aKOHOMEPHOCTEM;

II03HABATEJIbHBIE MOTHBBI, HANPABJIECHHBIE HA NOJYYEHUE HOBBIX 3HAHUU IO
XUMHH, HEOOXOauMbIe Ui OOBSCHEHUS HaOII0JaeMbIX TMPOILIECCOB U SIBICHUH,
MO03HABATENIbHOM, MH()OPMAIMOHHOW M YHUTATENbCKOW KyJIbTYpbl, B TOM YHCIE
HABBIKOB CaMOCTOSITEJIbHOM paloThl C Yy4eOHBIMU TEKCTaMH, CIPABOYHOMN



JUTEPATYPOH, JOCTYIMHBIMA TEXHUYECKHUMH CpEJACTBAMU HH(POPMAITMOHHBIX
TEXHOJIOTHH;

WHTEpPEC K OOYyYCHHMIO M TO3HAHWIO, JIFOOO3HATEIBHOCTh, TOTOBHOCTH H
CIIOCOOHOCTh K  €caMOOOpa3oBaHMIO, TPOEKTHOW U  HCCIEIOBATEIbCKOM
JeSATEIbHOCTH, K OCO3HAHHOMY BBIOOPY HAINPaBICHHOCTH M YPOBHS OOy4YeHUsS B
JIaIbHEHIIEM;

4)(popmupoBaHNs KYJIbTYPbI 310POBbSI:

OCO3HAaHHUE IIEHHOCTU KW3HU, OTBETCTBEHHOTO OTHOIIEHUS K CBOEMY
3JI0POBbIO, YCTAaHOBKHM Ha 370pPOBBIM 00pa3 >KU3HU, OCO3HAHHWE MOCIEACTBUN U
HEIPUSATUE BPEIHBIX NMPUBBIYEK (YIOTPEOICHHS aJIKOTOJs, HAPKOTUKOB, KypEHHs),
HEOOXOJMMOCTH COOMIOJICHUs] TMpaBui O€30MacCHOCTH TIpU  OOpalleHUu ¢
XUMHUYECKUMHU BEIIECTBAMU B OBITY U peajbHOM KU3HU;

5)Tpy10BOIro BOCIIMTAHMS:

MHTEpEC K MPAKTHUYECKOMY U3yUYeHHUIO TTpodeccuil 1 Tpyaa pa3aIuyHoro poja,
YBOKEHHUE K TPYAy M pe3yibTaTaM TPYIOBOH JEATEIbHOCTH, B TOM YHUCJIE Ha
OCHOBE NPUMEHEHMS TPEAMETHBIX 3HAHUM 1O XUMHHU, OCO3HAHHBIM BBHIOOP
WHJMBUAYAJTLHOU TPACKTOPUHU MPOJIOHKEHUS 00pa30BaHUsl ¢ yUETOM JTUYHOCTHBIX
WHTEPECOB U CIIOCOOHOCTH K XMMUU, OOIIECTBEHHBIX HHTEPECOB U MOTPEOHOCTEH,
ycrenrHon npodeccnoHaabHOM IeITeIbHOCTH U Pa3BUTHS HEOOXOIUMBIX YMEHUH,
TOTOBHOCTh aalITUPOBATHCS B TPOJPECcCHOHATBLHOM Cpejie;

6)3K0J10r14eCKOro BOCIIUTAHMS

HKOJIOTHYECKH I1€JIECO00pa3HOE OTHOIICHHE K TMPUPOJIE KaK HCTOYHHKY
YKW3HU Ha 3eMJie, OCHOBE €€ CYIECTBOBAHUS, IOHUMAaHUE LIEHHOCTH 3I0POBOTO U
O6e3omacHoro oOpa3a JKH3HH, OTBETCTBEHHOE OTHOIICHHE K COOCTBEHHOMY
bU3NYEeCKOMY M TICUXMYECKOMY 3J0pPOBbIO, OCO3HAHUE IIEHHOCTH COOJIOJICHUS
npaBuUJ 0€30MacHOTO MOBEICHUSI P padOTE C BEIIECTBAMU, a TAKKE B CUTYaIUsIX,
YTPOKAIOIMINX 3J0POBbIO U KU3HU JIIOJEH;

CIIOCOOHOCTH TIPUMEHATHh 3HAHUS, MOJIy9aeMble MPU MU3YYCHUH XUMUU, IS
pelIeHus 3a1a4, CBA3aHHBIX C OKPYKAIOLIEH MPUPOJIHONU CPEelou, IS MOBBIIEHUS
YPOBHSI  DKOJIOTMYECKOM  KYJBTYphI, OCO3HAHHUS TJIO0AJIBLHOIO  XapakTepa
AKOJIOTUUECKUX MPOOJEM M IMyTEeH WX PEIICHHS MOCPEICTBOM METOJ0B XHMUHU,
HKOJIOTMYECKOTO MBIILJICHHS, YMEHUS PYKOBOJICTBOBATHCS UM B MO3HABATEIIbHOM,
KOMMYHUKATUBHOM U COLMAJILHON ITPAKTHKE.

METAINIPEJMETHBIE PE3YJIbTATDBI

B cocraBe wMeTanpeaMETHBIX pE3yJbTAaTOB BBIICIAIOT 3HAYUMBIE IS
dbopMHUpOBaHUS MHUPOBO33PEHHS OOIEHAYyYHbIE TOHATUS (3aKOH, TEOpHs,
TPUHITAT, TUTIOTE3a, (DAKT, CUCTEMa, MPOIIECC, IKCIIEPUMEHT U JIPYTOE.), KOTOPHIE
WCITOJIB3YIOTCSI B €CTECTBEHHO-HAYYHBIX YUYCOHBIX TPEIMETax W TO3BOJISIIOT Ha
OCHOBE 3HaHUU M3 ATUX MPEAMETOB (OPMUPOBATH MPENCTABICHUE O ILIEJIOCTHOU



HAyYHOW KapTHHE MHPA, U YHUBEpPCAJIbHbIC yUeOHbIE NeUCTBUS (MO3HABATEIbHBIC,
KOMMYHUKATHBHBIC, DPETYJISATHBHBIC), KOTOpPhIE 00ECIeUnBarOT (POPMUPOBAHUE
TOTOBHOCTH K CaMOCTOSITEJIbHOMY IUUIAHUPOBAHUIO M OCYIIECTBICHUIO y4eOHOMU
JIEATECIILHOCTH.

ITo3HaBaTe/ibHbIE YHMBEPCAJIbHBIE YUeOHbIE HeiiCTBUS

ba3zoBble Jiornueckue JaeicTBua:

YMEHHUSI HCMOJB30BaTh MNPUEMBI JIOTUUECKOTO MBIILJIEHUS TPU OCBOCHHUHU
3HAHUMU: PACKPBIBATH CMBICT XUMHUYECKUX MOHSATHUH (BBIACISATh WX XapaKTEPHbBIC
MPU3HAKK, YCTaHABJIMBATh B3aUMOCBSI3b C JPYTMMU TOHSATHUSIMH), HCIIOJIb30BaTh
MOHATHUS JIJI1 OOBSICHEHUS OT/CIBbHBIX ()aKTOB U SBJICHUH, BRIOUPATh OCHOBAHUS U
KpUTEpUH VISl KJIACCU(PUKAIIMU XUMHUYECKUX BEIIECTB U XUMUUYECKUX PEaKIui,
YCTaHABJIMBATh MPUYUHHO-CJICICTBEHHBIE CBSI3M MEXKIY OOBEKTaMH HW3Y4YCHHS,
CTPOUTH JIOTUUECKHUE pacCyXAeHUs (MHAYKTHUBHBIC, ICIYKTHUBHBIC, [0 aHAJIOTHN),
JIeNaTh BBIBOJIBI M 3aKIIOUCHUS

YyMEHHUE TMPUMEHSATH B TPOIECce IMO3HAHUS TOHATUA (NIpeAMETHhIE U
METaNnpeIMETHBIC), CAMBOJIUYECKHE (3HAKOBBIC) MOJIECTU, UCTIOIb3yEMbIC B XUMUH,
npeoOpa3oBbIBATH MIMPOKO MPUMEHSIEMbIE B XUMUU MOJEIbHBIC MPEICTABICHUS —
XUMHUYECKUN 3HaK (CHMBOJ DJIEMEHTAa), XHMHYeckas (opMmylia W YypaBHCHHUE
XUMHUYECKON PeakIMy — MPH PEIICHUN y4eOHO-TTO3HABATEIbHBIX 33J1ad, ¢ YIETOM
ATUX MOJICTBHBIX MPEJCTABICHUIN BBISBISATh U XapaKTEpU30BaTh CYIIIECTBEHHbBIC
MPU3HAKUA U3YyYaeMbIX OOBEKTOB — XMMHUUYECKUX BEIIECTB U XUMHUECKUX PEAKIIUN,
BBISBJIATH  OOIIME  3aKOHOMEPHOCTH, IPUYMHHO-CIICJCTBEHHBIC CBSI3M W
MPOTHUBOPEUMS B U3yUaEMbIX MPOIIECCaX U SBJICHUSX.

ba3oBble ucciieioBare/IbCKHue AeiCTBUS:

YMEHHE HCIOJIb30BaTh IMOCTABJICHHBIE BOMPOCHI B KAaueCTBE HHCTPYMEHTA
MO3HAHUS, a TaKKe B KayeCTBE OCHOBBI i1 (POPMHUPOBAHUSI THUIOTE3bI IO
MPOBEPKE MPABUILHOCTH BBICKA3bIBAEMBIX CYKICHUI;

NMPUOOPETEHUE OIBITa 110 TUTAHUPOBAHUIO, OPTraHU3AIMH M IPOBEICHHUIO
YYCHUYECKUX OKCIEPUMEHTOB, yMeHHE HaOIwaaTh 3a XOJ0M Mpoliecca,
CaMOCTOSITEJILHO MPOTHO3UPOBATH €ro pe3ynibTaT, popMyaupoBaTh 0000IIECHUS U
BBIBO/IBI 110 Pe3yJibTaTaM MPOBEAEHHOTO OMbITA, UCCIEIOBAHMS, COCTABIATh OTUET
O MPOJIeTTaHHOM padoTe.

Pabora ¢ nunopmanueii:

yMEHHUE BBIOMpATh, AHAIMU3UPOBATH W HWHTEPIPETUPOBATH HUHGPOPMAIUIO
Pa3IMYHBIX BUJIOB M ()OPM MPEACTABICHUS, MOJYyYaeMyI0 U3 Pa3HbIX UCTOYHUKOB
(Hay4HO-TIONyJISIpHAsT  JIUTEpaTypa XUMHUYECKOTO COJIEp>KaHUs, CIPABOYHbIC
nocoOusi, pecypcel MHTepHETa), KPUTUYECKH OIICHUBATH MPOTUBOPEUYHBYIO W
HEJI0OCTOBEPHYIO MH(OPMAITHIO;



YMEHUE NPUMEHATH Pa3jIu4HbIE METOJbl U 3aMpPOChl MPU NOHUCKE U OTOOpE
uHGOpPMAIlMU U COOTBETCTBYIOIIMX JAHHBIX, HEOOXOAMMBIX JJIsS BBITOJHEHUS
y4eOHBIX U MO3HABATEIbHBIX 3374 ONPEAEIEHHOTO THIIA, TPUOOPETEHUE ONBITA B
o0nacTh MCHOJb30BaHUS HMHPOPMALMOHHO-KOMMYHUKAaTUBHBIX  TEXHOJIOTHUH,
OBJIAJICHUE KYJbTYpOH aKTUBHOT'O MCIIOJIb30BAHMS PA3JIMUYHBIX IOMCKOBBIX CUCTEM,
CaMOCTOSITENIHO BBIOMpAaTh ONTUMATBHYIO (hOpMY MpeAcTaBIeHUS UHDOPMALIUU U
WUTIOCTPUPOBATh PEIIAEMbIE 3aJa4d HECJIOKHBIMU CXEMaMH, JharpaMmmamu,
Ipyrumu opmamMu rpadKu U UX KOMOUHALIUSIMU;

YMEHHME HCIOJIb30BaTh M AaHANM3UPOBATh B Ipolecce YydyeOHOHl u
UCCIIEIOBATENbCKON NI€ATEIbHOCTH MH(POPMAIUIO O BIUSHUHM MPOMBIIUIEHHOCTH,
CEJIbCKOTO XO3SIIICTBA M TPAHCIOPTA HAa COCTOSIHUE OKPYKAIOLIEH MNPUPOTHON
Cpelbl.

KoMMyHMKATHBHBIE YHHBEpPCAJbHbIC Y4eOHbIe JeHCTBHS:

YMEHMs 3a/aBaTb BONPOCH (B XOA€ Juaiora M (WJIM) OUCKYCCHM) IIO
CyLIECTBY  OOCYXJaeMOWl  TeMbl, (OPMYJIHpPOBATH CBOM  IPEIJIOKECHHS
OTHOCHUTEIBHO BBIITOJHEHMSI MPEJI0KEHHOM 3a]auH;

YMEHUSI  NPEJCTaBIATh  MOJYYECHHbIE  pe3yJbTaThl  IO3HABATEJILHOU
NEATEIbHOCTH B YCTHBIX W TIMCBMEHHBIX TEKCTaX; JEJaTh NPE3EHTALUIO
pe3yJIbTaTOB BBIMOJIHEHHUS XHMUYECKOTO 3KCIEpUMEHTa (J1abopaTOPHOTO OIbITA,
J1a60paTopHOI pabOTHI O KCCIIEIOBAHUIO CBOMCTB BEIIECTB, yUeOHOTO MPOEKTA);

yMEHUSI Y4EeOHOro COTPYAHMYECTBA CO CBEPCTHHKAMU B COBMECTHOM
IIO3HABATEJIbHOM W MCCIIEIOBAaTEIbCKOM  JACSATENIBHOCTH P PELIECHUU
BO3HUKAIOIIMX NPOOJIEM Ha OCHOBE yuyéTa OOIIMX HHTEPECOB M COIIACOBAHUS
no3uuil (00cyXeHuss, OOMEH MHEHMSIMHU, «MO3TOBBIE LITYPMbI», KOOPJIWHALUS
COBMECTHBIX JEHCTBUM, OINpEICICHUE KPUTEPUEB IO OLEHKE KadecTBa
BBITIOJTHEHHOUN pabOTHI U ApyTHE).

PerynsiTuBHBIC YHHBeEpCaJbHbIe y4eOHbIe NeHCTBUA:

YMEHUE CAMOCTOSTENIBHO ONPENENATh LENH JEATEIbHOCTH, IUIAHWPOBATh,
OCYUIECTBJISATh, KOHTPOJIUPOBATh U TMPU HEOOXOJUMOCTH KOPPEKTHUPOBATH CBOKO
NesATeIbHOCTD, BBIOMpaTh Harbonee 3ppeKTUBHBIE CIIOCOOBI pelieHusl yueOHbIX U
MO3HABATENIbHBIX 33/a4, CaAMOCTOSITEIbHO COCTaBJISATh WJIM KOPPEKTUPOBATH
MPEJIOKEHHBIM  QITOPUTM JEUCTBUWA MPU BBINOJHEHUM 33JaHUM C YYETOM
MOJy4YEHHUS! HOBBIX 3HAHHUU 00 M3y4yaeMbIX OOBEKTaxX — BEIIECTBAX U PEAKIUSX,
OLICHMBATh COOTBETCTBUE IMOJYYEHHOTO pe3yJibTaTa 3asBJICHHON LEIH, YMEHHE
UCITIOJIB30BAaTh M aHAIIM3UPOBATh KOHTEKCTHI, IPEUIaracMble B YCIOBUH 3aJaHUN.

INPEAMETHBIE PE3YJIBTATDBI

B cocraBe mnpeAMETHBIX pe3yabTaTOB IO OCBOCHHUIO 005S3aTE€IHHOTO
COJEpKaHusl, YCTAaHOBJIEHHOTO MHaHHOW ¢eaepanbHON paboueil mporpamMmon,
BBIJIEJISIIOT: OCBOEHHBIE OOYYalOIIMMMCS HAay4HbIE 3HAHUS, YMEHHUS U CIOCOObI



NEUCTBUN, chenupuIecKkue I TpeAMETHOW o0macth «XUMHS», BUIBI
JEATeIbHOCTH 1O  TMOJYYEHHI0O HOBOTO  3HAHUS, €ro HWHTEpIpETaluu,
peoOpa30BaHUIO M MPUMEHEHUIO B PA3IMYHBIX YICOHBIX U HOBBIX CUTYyaITUsX.

K xoniy oOydenus B 8 kiiacce npeMeTHbIE PE3yJIbTaThl HA 0a30BOM YPOBHE

JOJKHBI OTpaXkaTh CPOPMUPOBAHHOCTD Y OOYHAIOIINXCS YMEHUM:

e PpACKpBIBaTh CMBICJ OCHOBHBIX XMMHUYECKHX MOHSTHN: aTOM, MOJIEKYJa,
XUMHUYECKUN 3JIEMEHT, MPOCTOE BEIIECTBO, CIOKHOE BEIIECTBO, CMECH
(omHOpOAHAS M HEOJHOPOAHAS), BAJIGHTHOCTh, OTHOCUTENIbHASI aTOMHAS U
MOJIEKYJISIpHAs Macca, KOJMWYECTBO BEIIECTBA, MOJIb, MOJSIpHas Macca,
MaccoBas JI0JIsl XUMUYECKOTO 3JIEMEHTa B COCTMHEHUH, MOJISIPHBINA 00BEM,
OKCHUJ, KHCJIOTa, OCHOBaHHE, COJIb, 3JIEKTPOOTPULATEIBHOCTh, CTEIEHb
OKHCIICHUS, XUMHUYECKasl peaKkuus, KiIacCUPUKAIMS peakiuil: peakiuu
COCIMHEHUSA, PEAKIMU PAa3JIOKEHUs, PEAKIUU 3aMEIICHUs, PEaKIuu
oOMEHa, 3K30- ¥ SHJOTEPMHUUECKHUE PEAKIINH, TEIII0BOU A((EKT peakiinm,
AIpO aTOMa, JJIEKTPOHHBIA CIIOM aroma, aToMHas OpOUTallb, PAIUYC
aToMa, XUMHUYECKasl CBsI3b, MOJSPHAS W HEMOJSpHAs KOBAJICHTHAsl CBA3b,
HWOHHAs CBs3b, MOH, KaTHMOH, aHWUOH, PACTBOpP, MaccoBas JI0Js BEIECTBA
(mporieHTHAsI KOHIIEHTpAIsl) B pacTBOPE;

e WUIIOCTPUPOBATh B3aHMOCBS3b OCHOBHBIX XHMHUYECKHX TOHATUA U
MPUMEHSITH 3TU TIOHSTUS MPU OMUCAHUU BEIIECTB U UX MPEBPAIICHUI;

e HCIOJIb30BaTh XUMHUYECKYH) CHMBOJUKY IS COCTaBlieHHs (popmyr
BEIIECTB U YPABHEHUN XMMHUYECKUX PEAKIUN;

e ONpPENENsATh BAJCHTHOCTh aTOMOB JIEMEHTOB B OMHAPHBIX COCTUHEHUSX,
CTENIEHb  OKUCIIEHUS  DJEMEHTOB B  OWHApHBIX  COCAUHEHUSX,
MPUHAJJICKHOCTh BEIIECTB K OMPEACIEHHOMY KJIACcCy COEAMHEHUM 10
dbopmynaMm, BHUJ XUMHUYECKOW CBsI3M (KOBaJeHTHAassT M HOHHAs) B
HEOPTaHUYECKUX COCANHEHUSX;

e packpbiBaThb cMbIci [lepuonnueckoro 3akona JI. W. Menaeneena:
JIEMOHCTPUPOBATh TMOHUMAHHE TEPUOAMYECKON 3aBUCUMOCTH CBOICTB
XUMHUUYECKUX AJIEMEHTOB OT MX moJjioxkeHus B Ilepuomuueckoil cucreme,
3aKOHOB COXpPAHEHHS MAacCChl BEIECTB, MOCTOSIHCTBA COCTaBa, aTOMHO-
MOJIEKYJISIPHOTO YY€HUSsI, 3aKOHAa ABOTrajipo;

e ONUCHIBATH W XapakTepuzoBaTh TabMuuHyr0 ¢opmy Illepumonnueckon
CUCTEMbl XHMHMUYECKHUX OJJIEMEHTOB: pa3iudaTh IMOHATHUS «TJaBHAs
noarpynmna (A-rpynmna)» u «mnodouHas noarpymnmna (b-rpynmna)», manbsie u
OONbIIME TIEPUOIBI, COOTHOCUTH OOO3HAYEHUS, KOTOpPHIE HMEIOTCS B
tabmume «llepuoamueckass cucrema xumudeckmx osaementoB I .
MeHnneneeBay ¢ YHCIOBBIMM XapaKTEPUCTUKAMH CTPOEHUS aTOMOB



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

KJacCU(pUIMPOBaTh XUMUYECKHE DJIEMEHTHI, HEOPTaHUYCCKUE BEIIECTBA,
XUMHUYECKHE peakiuu (10 YUCIY M COCTaBy YYAaCTBYIOLIUX B pPEAKIUU
BEIIIECTB, 110 TETUIOBOMY (D EKTY);

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

MPOTHO3UPOBATh CBOWCTBA BEILIECTB B 3aBUCUMOCTH OT UX Ka4€CTBEHHOTO
COCTaBa, BO3MOXXHOCTH TMPOTEKAHUS XUMHUYECKUX TPEBpAICHUNA B
Pa3TUYHBIX YCIOBHUSX;

BBEIYHCIIATh OTHOCHTEIBHYIO MOJICKYJISIPHYIO W MOJIIPHYIO MAacChl
BEII[ECTB, MAaCCOBYIO JIOJII0 XHMHUYECKOTO »dJieMeHTa 10 ¢opmyre
COEJIMHEHHUS, MACCOBYIO JIOJIO BEIIECTBA B PACTBOPE, MIPOBOUTH PACUETHI
110 YPaBHEHUIO XUMHUYECKON PEAKITNN;

MPUMEHSATh OCHOBHBIC OIEPAIlH MBICTUTEIBHON NEATECILHOCTH — aHAJIH3
U CHUHTE3, CpaBHEHHE, 0000IIeHHEe, CUCTeMaTU3aluIo, Kiaccu(uKaiuio,
BBISIBJICHUE TPUYMHHO-CICACTBEHHBIX CBSI3€d — JUISI M3YyYCHUS] CBOWMCTB
BEIIECTB M XHUMHUYECKHX PpEaKIMi, eCTEeCTBEHHO-HAYyYHBIE METOJIbI
MO3HAHUS — HAOJIOJCHHWE, W3MEpPEHHEe, MOJCIMPOBAaHUE, SKCIECPUMEHT
(peanbHBIN U MBICICHHBIN);

ClIeOBaTh  NpaBWJIaM  TOJIb30BAaHUSA  XMUMHYECKOM  TOCYI0Ml U
7abopaTopHbIM 000pYJIOBaHMEM, a TaKKe TMpaBUiiaM OOpalleHus C
BEI[ECTBAMU B COOTBETCTBUM C HWHCTPYKIUSMU TI0 BBIMOJHEHUIO
7a00paTOPHBIX XUMHUYECKHUX OIBITOB TIO0 TONYYCHUI0O U COOMPAHUIO
razoo0pa3HbIX BEIIECTB (BOAOpPOAA M KHUCIOPOJa), MPUTOTOBJICHUIO
PAaCTBOPOB C OMNPEAECIEHHON MaCcCOBOM JI0JIEM PACTBOPEHHOTO BEIIECTBA,
IJIAHUPOBATh W TPOBOAUTH  XHUMHYECKHE  OKCIEPUMEHTHI  TIO
pacro3HaBaHHWIO PACTBOPOB MICIOYECH U KHUCIOT C MIOMOIIBIO HHIUKATOPOB
(;rakmyc, dheHondraienH, METUIIOPAHXK U JIPYTHUE).

K xoHiy 00yueHus B 9 kjiacce npeaMeTHbIe pe3yJibTaThl HA 0A30BOM YPOBHE
JOJDKHBI OTPaXXaTh CPOPMUPOBAHHOCTH Y OOYHAIOIINXCS YMEHUM:

pPacCKpbIBaThb CMBICI OCHOBHBIX XUMHYECKUX IOHATHH: XUMHUYECKUU
DJIEMEHT, aTOM, MOJIEKYJa, WOH, KaTMOH, aHHOH, NPOCTOE BEUIECTBO,
CJI0’KHOE BEIIECTBO, BAJICEHTHOCTb, JJIEKTPOOTPULIATEIIBHOCTD, CTEIEHb
OKHCIICHUS, XUMHUECKas PeaKiisi, XUMUYeCKasi CBSI3b, TEIIOBON 3PdeKT
peakiuuu, MOJb, MOJSIPHBIM ~ O0BEM,  pacTBOp,  BJICKTPOJIMTHI,
HEDJIEKTPOJIUTHI, AIEKTPOJMTUYECKAST IUCCOLMALMS, PEAKUUA HOHHOTO
oOMeHa, KaTauu3aTop, XHMHUYECKOE paBHOBECHE, OOpaTUMble U



HEOOpaTUMBIE PEaKIMH, OKHUCIUTEIIbHO-BOCCTAHOBUTEIBHBIC PEAKITUH,
OKHUCJIUTEIb,  BOCCTAHOBUTEIb,  OKHCICHHE H  BOCCTAHOBJICHHUE,
AITOTpOTHsA, aM(pOTEPHOCTh, XUMHUYECKas CBs3h (KOBAJICHTHAs, WOHHAs,
MeTajuInyecKas), KpHUCTaJUIMYecKass pemérka, KOppo3us METalJIOB,
CIUIaBbl, CKOPOCTb XHUMHUYECKOW peakUuuu, MPEeAeiabHO IOMyCTUMAas
koHuenTpanus [1/IK Bemecrsa;

WUTIOCTPUPOBATh B3aUMOCBSI3b OCHOBHBIX XUMHUYECKUX TMOHATHA U
MIPUMEHSTh 3TU NOHATHA MPU OMKMCAHUY BEIIECTB U UX MPEBPALLICHUIA;
UCIIOJIb30BaTh XUMHUYECKYI0 CHMBOJIMKY JJII COCTaBlIeHUS (GopMyd
BEILIECTB U YPABHEHUI XUMHYECKUX PEAKIIHII;

OMPENIENATh BaJIGHTHOCTb U CTENIEHb OKUCICHUS XUMUYECKUX JIEMEHTOB B
COCIMHEHUAX Ppa3IMYHOrO COCTaBa, MPUHAJICKHOCTh BEIIECTB K
OTpeIeIEHHOMY KJIACCY COEIWHEHUU 1o ¢opmyrnam, BHUJ XUMHUYECKOU
CBs3M (KOBaJCHTHAsl, WMOHHAsA, MeETaUIMuecKas) B HEOPraHMYECKUX
COCIMHEHUAX, 3aps]l MOHA MO0 XUMHUYECKOU (opMmylie, XapakTep Cpelbl B
BOJIHBIX PACTBOpPAaX HEOPTraHUYECKUX COCAMHEHUMN, TUI KPUCTATUTMYECKON
PELIETKA KOHKPETHOT'O BELIECTBA;

packpbiBath cMbIci llepuomndeckoro 3akona J[. M. MenneneeBa wu
JEMOHCTPUPOBATh €ro IOHWMAaHWE: OIMCHIBATh W XapaKTepU30BaTh
Tabnuynyo Gopmy llepuoanmdeckoil CUCTEMbl XUMHUYECKUX AJIEMEHTOB:
paziuuath MOHATHUS «rJ1aBHas noarpynmna (A-rpynmna)» u «moOouyHas
noarpynmna (b-rpynma)», manbie u OoNbIIME TMEPUOABI, COOTHOCHUTH
0003HaYCHUsS, KOTOpPhIE HMMEIOTCS B IEPUOAUYCCKONM TabiuIe, C
YUCJIOBBIMU  XAPAKTEPUCTUKAMU  CTPOEHUS  aTOMOB  XHMHYECKHX
AJIEMEHTOB (COCTaB W 3aps] sjpa, OOIIee YHUCIO DJJIEKTPOHOB U
pacrpefielieHue HX MO0 DJJIGKTPOHHBIM CJO0sIM), OOBSICHATH OOIIue
3aKOHOMEPHOCTH B M3MEHEHHHM CBOMCTB 3JIEMEHTOB M MX COCJUHECHUI B
npejenax MajblX NEPUOJIOB U TIaBHBIX MOATPYHN C YYETOM CTPOEHUS HUX
aTOMOB;

KJIaCCU(UIIMPOBATh XUMHUUYECKUE DJIEMEHThI, HECOPraHUUECKUE BEIECTBA,
XUMHUYECKUE peakiuu (10 YUCIy M COCTaBYy Y4YacTBYIOIIUX B PeaKIuu
BEIIECTB, MO0 TEMIOBOMY 3(PdEKTy, M0 U3MEHEHHUIO CTENEHEH OKHMCIICHUS
XHMHUYECKUX IJICMEHTOB);

XapakTepu30BaTh (OMHUCHIBATH) OOIIME U CHEUUPUUECKUE XHUMHYECKUE
CBOMCTBAa NPOCTBIX M CJOXHBIX BEIIECTB, MOATBEPKIAs ONHUCAHUE
NpuUMepaMi MOJIEKYJISIPHBIX M HOHHBIX YPaBHEHUW COOTBETCTBYIOIIHUX
XAMHUYECKUX PEAKIUN;

COCTaBIIAITh YPABHEHUS DJEKTPOJIUTUYECKOW JIUCCOLMAIIMU  KHUCIOT,
LIEJIOYEN U COJIEH, TIOJIHBIE U COKPALIEHHBIC YPABHEHUS PEAKIIUM HOHHOTO



oOMEHa, ypaBHEHHUS pEaKlWi, MOATBEPKIAIONMUX CYIIECTBOBAHUE
TEHETUYECKOM CBSI3M MEK/y BEIIECTBAMHU PA3ITMYHBIX KIACCOB;
pPacKphIBaTh CYIIHOCTh OKHCJIHTEIILHO-BOCCTAHOBUTEIBHBIX PEAKITUI
MOCPEJICTBOM COCTABIICHUSI DJIEKTPOHHOTO OajaHCa 3THX PeaKIuid;
MPOTHO3UPOBATh CBOMCTBA BEHIECTB B 3aBUCUMOCTH OT HUX CTPOCHMUS,
BO3MOKHOCTH TIPOTCKAHUS XWMHUYECKHX TMPEBPANICHUNH B Pa3TUIHBIX
YCIIOBHSIX;

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

coON0aTh  MpaBUja  MOJb30BAHUA  XMMHYECKOW  MOCYAOH H
7abopaTOpHBIM  00OpY/IOBaHMEM, a TaKXKe IMpaBWia oOOpaiieHus ¢
BEIIECTBAMH B COOTBETCTBUM C HWHCTPYKIUSMU IO BBIMOJHEHUIO
7a00paTOPHBIX XUMHUYECKHUX OIBITOB TIO TONYYCHUI0O WU COOUpPAHHIO
ra3o000pa3HbIX BEUIECTB (aMMHUaKa U YTIIEKHUCIIOro ras3a);

MPOBOJUTh  PEAKIMH, TOATBEPKIAMOINIMNE  KAYSCTBEHHBIM  COCTaB
pPa3IUYHBIX BEIIECTB: PACIO3HABATH OMBITHBIM MYyTEM XJIOPHUA-, OpOMUJI-,
uonua-, kapOonart-, ¢docdar-, cuiamkar-, cyiabdar-, THAPOKCHUII-UOHBI,
KaTHOHbI aMMOHHUSI M HMOHBI M3yYEHHBIX METAJIOB, MPUCYTCTBYIOIIUE B
BOJHBIX PaCTBOpPaX HEOPTAHMYECKUX BEIIECTB;

MPUMEHSTH OCHOBHBIC OIEPAIlMU MBICIUTEIbHON JEATEIbHOCTH — aHaJIH3
U CHHTE3, CpaBHEHHE, OOOOIIECHHE, CHCTEMAaTHU3aIlMi0, BBISBICHUC
MPUYUHHO-CJICICTBEHHBIX CBA3EH — MJIsi WM3Y4YEHHUS CBOWCTB BEIIECTB U
XUMUYECKAX PEaKIUi, €CTeCTBCHHO-HAYYHBIC METOIbl TIO3HAHUS —
HaOIOICHUE, M3MEpPEHUEe, MOJCIUPOBAHUE, DKCIICPUMEHT (pealbHBIA H
MBICJICHHBIH ).



TEMATHYECKOE IINTAHUPOBAHHUE
8 KUIIACC

N KoaundecTtBouacoB DJIeKTPOHHbIE
0
HaumeHoBaHuepas3aejioB U (uudposbie)
n/ Bcer  KonrTpoabubiepador IIpakTuuyeckuepador
TEeMIIPOrPaMMBbI o0pa3oBaTtejibHbIEPeECYP
11 0 bl bI
ChbI
Pa3nen 1.1lepBoHavyanbHbIeXUMHYECKUETIOHATHUS
Xumusa — BakHast 00J1acThb
1.1 €CTECTBO3HAHUSA U IIPAKTUUECKOU 5 2 Bubmiorexa OK
) p https://m.edsoo.ru/7f41837¢
NEATEIILHOCTH YEJI0BEKA
bubmuoreka [{OK
1.2 BemectBa ecKuepea 15 1
HHeCTBA M XMMIHCCKUCPCaKItiH https://m.edsoo.ru/7f41837¢c
Hroronopaszaeny 20
Pa3nen 2.BaxHeiimme npeacTaBuTe/ M HEOPraHNYECKUX BelIeCTB
bu6nunorexa LIOK
2.1 Bosnyx. Kucnopon. ITo e 00 okcHuaa 6
AYX. RACIOpO HATH Kerax https://m.edsoo.ru/7f41837¢c
bu6mmoteka IIOK
2.2 Bonmopox. ITorarue o KuciaoTrax U CONIAX 8 1
FOPOL https://m.edsoo.ru/7f41837¢c
bu6mmoteka IIOK
2.3 Boma. PactBopsl. IlousTtre 00 OCHOBaHUSIX 5 1 1
a p https://m.edsoo.ru/7f41837¢c
24 OCHOBHBIEKJIACCHIHEOPTAHUYECKUX COETTUHE 1 I 1 bubnuotexa [JOK
) HU https://m.edsoo.ru/7f41837¢c
Wroronopazneny 30

Pa3nen 3.11epuoanyeckuii 3akon u [lepuoguyeckasi cucrema xumnueckux 3jiemMeHToB JI. U. MenaeneeBa. CTpoeHHeaTOMOB.

XUMHYECKASICBA3D. OKI/ICJII/ITeJII)HO-BOCCTaHOBI/ITeJIbelepeaKlll/ll/l

3.1 [Tepnonnueckuit 3akoH u [lepnoanueckas

7

but6mmoreka [IOK




cHCTeMa XUMHUYeCKuX anemMeHToB /. 1.
MenneneeBa. CtpoeHneaToma

https://m.edsoo.ru/7f41837¢c

Xumuyeckas cBsizb. OKUCIUTEIBLHO- bubnuorexa [{OK
3.2 8
BOCCTAaHOBUTEJbHBIE PEAKLIUU https://m.edsoo.ru/7f41837¢c
bubnunoreka LIOK
15
Hroronopasneny https://m.edsoo.ru/7f41837¢
Bubmunorexa IIOK
Pe3epBHOEBpEMS 3 1 1

OBIIEE KOJIMYECTBO YACOB I10
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9 KUIIACC

N KonuyecrBouacos DJIEeKTPOHHbIE
o
HanmeHnoBanmuepasaeyioB u (uudpossbie)
n/ Bcer  KonrtpoubHbiepado IIpakTnyeckuepado
TEeMIIPOrPaMMBbI o0pa3oBaTebHbIEpeCyp
n 0 TbI ThI
ChI
Pa3nes 1.BemecTBo U XuMHYeCKHe peaKkui
11 [ToBTOpEeHME U yriay6ienue 3HaHUN 5 1 bubnuoreka [IOK
) OCHOBHBIX Pa3/IeJIOB Kypca 8 Kiacca https://m.edsoo.ru/7f41a636
12 OCHOBHBIE3aKOHOMEPHOCTUXUMHUYECKUXPEA 4 bubnuorexa [JOK
) KUUH https://m.edsoo.ru/7f41a636
13 DNEeKTPONUTHYECKAs JUCCOLIUALIHS. g | | bubnnoreka [JOK
' XHUMHUYECKUE PEAKIIMU B PACTBOPAX https://m.edsoo.ru/7f41a636
Wroronopaszneny 17
Pa3nes 2.HemeTanibl 1 X cOeANHEHUS
21 OO11ast xapaKTepUCTHKA XUMUYECKHX 4 | bubnuoreka [IOK
’ aneMeHToB VIIA-rpynmsl. ["anorenst https://m.edsoo.ru/7f41a636
OO6m1ast XapakTepruCTUKa XUMUYECKHUX
2.2 snemeHToB VIA-rpynnsl. Cepa u 6 bubmmorexa [OK
' . PYIHRL &P https://m_eds00.ru/7f412636
e€COeIMHEHMS
OO6m1ast XxapakTepruCTUKa XUMUYECKHIX
2.3 anemeHToB VA-rpynnsl. A3oT, pochop u ux 7 1 bubmmorexa [TOK
' A ’ P https://m.edsoo.ru/7f41a636
COETMHEHUS
OO01mas xapakTepuCcTHKa XUMUIECKIX
2.4 anemeHToB [VA-rpynmel. Yriuepon u 8 1 2 bubmmorexa [TOK
' . PYIHEL oA https://m.edsoo.ru/7f41a636
KPEMHHU B UX COCTMHCHHS
Wroronopazneny 25




Pa3zgen 3.MeTaJJIBI M X COeAUHEHUS

. bubmmoreka [JOK
3.1 ObmpecsoiicTBameTaNI0B 4 https://m.edso00.ru/7f41a636
. bu6mmoreka [IOK
3.2 Baxueiinie MeTaibl 1 UX COSIUHEHUS 16 hitps://m.cdsoo.ru/7f41a636
Uroronopazneny 20
Pa3znen 4.Xumus u okpykaionias cpeaa
4.1 BemiecTBa 1 MaTepHaibl B JKU3HH YEJI0BEKA 3 bubmorexa [TOK
) m p https://m.edsoo.ru/7f41a636
Hroromnopazaeny 3
PesepBHOEBpEM 3 bubmmorexa HOK
p p https://m.edsoo.ru/7f41a636
OBIIEE KOJIMYECTBO YACOB I10 63
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ITOYPOYHOE IIVTAHUPOBAHUE

8 KIIACC
Ne KoanuyecTBouacon
Temaypoka
n/n Bcero KonTpoasubiepadorsl IlpakTnuecknepadornl
| [Ipenmer xumuu. Poins XuMuM B )KM3HM YesioBeKa. Tena u |
BellecTBa
2 IIonsTre 0 MeTOaX MO3HAHUS B XMMHHU 1
[Tpaxtrueckas padota Ne 1 «IIpaBuiia paboThl B
3 nabopaTopuu U MPUEMBI OOpAILICHHSI C Ta00PATOPHBIM 1 1
000pyTI0BaHUEM
4 YucTeie BemecTBa 1 cMecH. CriocoObI pasieseHus |
cMmeceilt
5 [Ipakruyeckas padora Ne 2 «Pa3nenenue cmeceii (Ha | 1
MpUMeEPe OYUCTKU MMOBAPEHHOM COJIN)»
6 ATOMBI U MOJIEKYJIBI 1
7 XUMHYECKHUE 3JIEMEHTHI. 3HAKU (CUMBOJIbI) XMMHUECKUX |
3JIEMEHTOB
[IpocTsie 1 ClOKHBIEBEIIECTBA 1
ATOMHO-MOJIEKYJISIPHOCYYEHHE 1
10 3aKO0H IMOCTOSHCTBA COCTaBa BEIIECTB. XUMHUUYECKas 1
dbopmyna. BareHTHOCTHATOMOBXUMHYECKUXDIIEMEHTOB
11 OtHocurenbHas aroMHas Macca. OTHOCUTEIbHAS |
MOJIEKYJIIpHas Macca
12 MaccoBas 1o XUMHYIECKOTO DJIEMEHTA B COEINHEHUHN 1
13 KomnuectBo BemectBa. Moiib. Mousipaas Mmacca 1
14 dusnyeckue U XUMUYECKUE SBICHU. XUMHUYECKast 1




peaKims

15 [Ipu3Hakuy u ycioBus NPOTEKAHUS XUMUYECKUX PEAKLIUN

16 3aKOH COXpaHEHUs1 MacChl BEUIECTB. XUMUUYECKHE
ypaBHEHUS

17 Bbluncnenus Konm4ecTBa, MacChl BELIECTBA 110
YPaBHEHUSAM XUMUYECKHUX PEaKInn

13 Knaccudukanus XumMuaeckux peakuuii (CoeTnHeHNs,
pa3oKeHus, 3aMelleHns, 0OMEeHa)

19 M. B. JIoMOHOCOB — y4€HBIA-IHIUKIONEIUCT.
O06o00menne U cucTeMaTu3anusI3HaHAN

20 KonTponbnas paborta Nel no teme «Bemectsa u
XUMUYECKHUE PEaKII

71 Bo3ayx — cmech razos. CocraB Bo3ayxa. Kuciopox —
3JIEMEHT M MpocToe BemiecTBo. O30H

” Puznyeckne 1 XMMUYECKHE CBOMCTBA KUCIOPOAa
(peakiuu okucienus, ropenne). [lousarueobokcugax

3 Crioco0b! nostyueHust KUcaopoa B 1adopaTopun U
IPOMBINUIEHHOCTH. [IpuMenennexuciopoaa
TennoBoii 3 PeKT XUMUIECKOI peaKIuu, IOHITHE O

24 TEPMOXMUMHUYECKOM YPaBHEHHH, IK30- U
AHIOTEPMUYECKUX PEAKLIUAX

)5 TonnuBo (HedTh, yroiab U MeTaH). 3arpsi3HeHue BO3/1yXa,
CIOCOOBI €ro MpeAoTBpalleHUs

26 [IpakTuyeckas padora Ne 3 o teme «Ilonyuenue u
coOMpaHue KUCIOPOa, U3yYeHHUE ero CBOMCTBY»

7 Bonpopoa — snemeHT 1 npocrtoe BemecTBo. Haxoxaenue
B IIpUpoOJIe

28 Puznyeckue 1 XMMUYECKHE CBOMCTBA BOJOPO/A.




[IpumenenueBo10poIa

29 [ToHsATHE O KHCIIOTAaX U COJIAX 1

30 Cnioco0sI oTy4eHus1 BOAOPO/Ia B 1TaOOpaTOPUH 1

31 [TpakTuueckas padora Ne 4 mo teme «llomydenue u |
coOupaHue BOAOPOa, U3yUCHHE €0 CBOMCTBY

32 MonsipHublii 00bEM ra30B. 3aK0OH ABOTAAPO 1

13 Brruncnenus o0b€Ma, KOIMYECTBA BEIIECTBA T'a3a 10 €ro |
M3BECTHOMY KOJIMUYECTBY BEIIECTBA MU 00BEMY

34 Boruncnenus 00bEMOB ra3oB 10 YpaBHEHUIO PEaKUU Ha |
OCHOBE 3aKOHa O0BEMHBIX OTHOILLIEHUH ra30B

35 Dusnueckre 1 XUMUYECKHUE CBOIICTBA BOIBI 1

36 CocraB ocHoBaHui. [TonsiTne 06 MHIUKATOpaX 1
Bopna xak pactBoputens. HacbllieHHbIe U

37 HEHACBIILIEHHBIE pacTBOPBL. MaccoBas 10Jis BEILIECTBA B 1
pacTtBope
[Tpaktuyeckas padora Ne 5 mo teme «IIpuroroBnenue

38 pacTBOPOB C OMpPEACIEHHON MacCOBOM J0JeH 1
PacTBOPEHHOTO BEILLIECTBAY

39 Konrtponsnas padora Ne2 o teme «Kucnopon. Bogopos. |
Bona»

40 Oxkcuppl: cocTaB, KilaccuuKalys, HOMEHKIaTypa 1

41 [lonydyeHnne n XUMHUYECKHE CBOWCTBA KUCIOTHBIX, |
OCHOBHBIX U aM(OTEpHBIX OKCUIOB

42 OcHoBaHMS: cOCTaB, KIacCU(pUKAIs, HOMEHKIIATypa 1

43 [Tonydyenune u XuMH4YECKHE CBOMCTBA OCHOBAHUH 1

44 Kucnortsl: coctas, knaccudukanus, HOMEHKIATypa 1

45 ITony4yenue u XMUMUYECKHE CBOMCTBA KUCIIOT 1




Conu (cpenHue): HOMEHKIIATypa, CIIOCOObI MOJTyYCHHS,

46 XUMHYECKHUE CBOMCTBA
[TpakTrueckas padora Ne 6. Pemenue

47 AKCIIEPUMEHTANBHBIX 3a7a4 10 TeMe «OCHOBHBIE KIJIACChI
HEOPraHMYECKUX COCIMHEHUI»

43 I'eneTnyeckas cBsI3b MEXKy KIacCaMH HEOPTaHUYECKUX
COCIMHEHU N

49 O06o00meHne U cucTeMaTu3ausI3HaHAN

50 KonTponbnas padota Ne3 no teme "OCHOBHBIE KJIACCHI
HEOPraHWYECKUX COCAMHEHUN"

51 [TepBbIe MOMBITKH KIACCUPUKANN XUMHIECKUX
aneMeHTOB. [IoHATHE O TpynIax CXOAHBIX JIEMEHTOB

57 [Tepuoanueckuii 3akoH u [lepuoanueckas cuctema
xumuueckux aneMeHToB /1. . Menaeneesa

53 [Tepuonsl, TpymIIbL, MOATPYIIIBI

54 Crpoenue atomoB. CocTaB aTOMHBIX siziep. M3oTomsl

55 CtpoeHue AIIeKTPOHHBIX 000JI0YEK aTOMOB JIEMEHTOB
ITepuoanueckoit cucremsl /. 1. MenneneeBa
XapakTepucTuKa XUMHYECKOTO 3JIEMEHTA 0 €T0

56 nosioxeHuto B [lepuoguueckoii cucreme /1. .
Menneneena
3Hauenue [leproanueckoro 3aKoHa [l pa3BUTHS HAYKH

57 u nipaktuku. J[. 1. MenaeneeB — y4€HbIN, Ie1aror 1
TpaKIaHUH

53 PesepBHblit ypok. O00011I€HNE U CHCTEMAaTH3AIHS
3HaHwuii / Beepoccuiickas mpoBepouHasi pabota

59 KonTponbnas padota Ne4 no teme «CTpoeHue aroma.

Xumnueckas cBsi3b» / Becepocceuiickas mpoBepoyHast




pabora

60 DIIEKTPOOTPULIATETEHOCTHATOMOBXUMUYECKUXAIIEMEHTOB 1
61 HNoHHasgsXuMHUUYeCKasICBA3b 1
62 KoBaneHTHasmonsipHasXuMHYECKasICBA3b 1
63 KoBanenTHasiHENOISAPHAIX UMUUECKASICBSI3b 1
64 CreneHboKUCIeHUS 1
65 OKHCIUTENBHO-BOCCTAaHOBUTEIbHBIEPEAKIIUT 1
66 OKuCnIUTENN U BOCCTAHOBUTEIHN 1
67 PesepBHEIil ypok. O000IICHHE U CHCTEMATH3AIHS |
3HaHu# 1o TeMe «CtpoeHue aroma. XMMHUYECKasCBSI3b)
68 PesepBHblil ypok. O600I1IEHHE U CHCTEMAaTU3alIHs |
3HaAHUU
OBUIEE KOJIMYECTBO YACOB I10 ITPO'PAMME 68




9 KUIIACC

Ne Kosaun4yecrBoyacos
Temaypoka
n/n Bcero KonTpoasubiepadorsl IlpakTnuecknepadorsl

| Ilepronnueckuii 3akoH. [leproanueckas cCUCTEMAa XUMUYECKHUX 1
snemenToB 1. Y. Menaeneena

) 3aKOHOMEPHOCTH B U3MEHEHUHU CBOMCTB XUMUYECKUX HJIEMEHTOB |
IIEPBBIX TPEX MEPUOIOB

3 Knaccudukanus u HOMEHKIATypa HEOPraHUYECKUX BEIECTB 1

4 Buabl XuMU4YeCcKOM CBA3U U TUIIBI KPUCTAJUIMYECKUX PELIETOK 1

5 Kontponbnas padota Nel no teme «IloBTopenue u yriyodnenue 1 |
3HAaHUN OCHOBHBIX PA3ZeNIOB Kypca 8 Kiiacca

6 Knaccudukanmst XMMHUECKUX PEaKIHMK 110 Pa3InIHbIM IMPHU3HAKAM 1

7 [TonsaTHe 0 ckopocTr XuMH4eckoi peakuuu. [lonstue o |
TOMOTEHHBIX U TETEPOTCHHBIX PEAKIIUSIX
[TonsiTHE 0 XMMHUECKOM paBHOBEeCUU. DAKTOPBI, BIUAIONINE HA

8 CKOPOCTb XUMHYECKOW PEAKIIUU U ITOJIOKEHNE XUMHYECKOTO 1
paBHOBeCHUS

9 OKHCIUTENBHO-BOCCTAHOBUTEIbHBIEPEAKIIUT 1

10 Teopus snexkTponuTUuecKkon quccoranuu. CUIbHbIE U clla0bie |
AIEKTPOIUTHI

11 HoHHbBIEypaBHEHUAPEAKLIUNA 1

1 XUMHUYECKUE CBOMCTBA KUCIOT U OCHOBAHUI B CBETE I
MIPEACTABICHHUH 00 JIEKTPOIUTHIECCKOMN TUCCOITUAITUN

13 XUMUYECKUE CBOWMCTBA COJIEH B CBETE MPEACTAaBIECHUN 00 |
ANEKTPOIUTAYECKON AUCCOLUALINUI

14 [TonsTue o ruaponusecosen 1




15 0O00011eHre U cucTeEMaTU3alUsI3HaH U

16 [Ipaktuyeckas padora Ne 1. «Pemenune skcriepuMeHTaTbHBIX
3a7au»

17 KonTtponbnas padora Ne2 1o reme «IeKTpoIUTHYECKAS
Juccouuanus. XMMHUUECKUEPEaKUU B pacTBOPax»

18 OO011ast XapakTepUCTHKa raJloreHoB. XMMHUYECKHE CBOMCTBA Ha
IpUMepe XJopa

19 Xnoposogopoa. CossiHast KUCIIOTa, XMMUUYECKHUE CBOMCTBA,
HOJIy4eHUe, IPUMEHEHHUE

20 [IpakTrueckast padora Ne 2 o teme «lloxydeHune constHOM
KHUCJIOTbI, U3y4EHHE €€ CBOMCTBY

)1 Bbruucnenus no ypaBHEHUSIM XUMHUUECKUX PEAKLUHN, €CIH OIUH
U3 PEareHTOB JIaH B U30bITKE

22 OO61as xapakTepucTuka 371eMeHTOB VIA-rpymisl

3 AnnotponHsle Moaudukanuu cepsl. HaxoxaeHnue cepsl 1 e€
COEMHEHUH B MPUpOAe. XUMHUYECKUECBONCTBACEPHI

24 CepoBoaopo]i, cTpoeHue, (u3nuecKrue U XUMUYECKUE CBOWCTBA

)5 Oxkcuapl cepbl. CepHas KUCIOTa, GU3HUYECKUE M XUMUUECKHE
CBOMCTBA, IPUMEHEHHE
XVMMHYECKUE PEAKIIUH, JIEKAIINE B OCHOBE ITPOMBIIIIIEHHOTO

26 crioco0a MoJly4eHUs] CEpHOM KUCIIOTHI.
XUMHYecKoe3arps3HeHUEOKpYKatollecpeIbICOeTMHEHUIMUCEPDI

27 Brruncnenne MaccoBoil 10y BBIXOAA MTPOAYKTA PEAKIIUU
OO61as xapakTepuCcTHKa 3JIEMEHTOB V A-Tpynnbl. A30T,

28 pacnpocTpaHeHHe B Ipupoe, Gu3ndeckre u XUMUYECKHe
CBOMCTBA

79 AMMHaK, ero pu3nvecKrue 1 XMMUYECKHE CBOMCTBA, MOJTy4YeHHE U

MMPUMCHCHUC




[TpakTrueckas padora Ne 3 mo teme «llomydenne ammuaka,

30 U3Y4YEHUE €r0 CBOMCTBY»

31 A30THas Kuca0Ta, €€ (PU3NIECKUe U XMMUYECKHE CBOMCTBA
Hcnonp30BaHne HUTPATOB U COJIEH aMMOHHUS B KaueCTBE

32 MUHEPATBHBIX YIOOPCHHIA.
XuMHYecKoe3arpsi3HEHUEOKPYKatolleCpeIbICOEIMHEHUIMUA30Ta

13 ®dochop. Oxcua pochopa (V) u pochopnas kuciora,
¢u3nUecKre 1 XUMHYECKHE CBOMCTBA, MOJTydeHHE

34 Hcnons3oBanue ¢pocdaToB B KaueCTBE MUHEPAIBbHBIX YI0OpEHUH.
3arpsi3HeHuenpupoiHoiicpeapihochaTamu

35 VYruepogn, pacnpOUCTpaHeHI/Ie B IIpupoze, GU3NIeCcKue u
XUMHUYECKHE CBOMCTBA

36 Oxkcunsl yriaeposa, ux pusndeckre u XMMHUYECKHUEe CBOMCTBA.
Dkonoruyeckue npobaembl, CBsI3aHHbIE ¢ OKCHAOM yriieposa (IV)

37 YronbpHas KUCI0Ta ¥ €€ COU

18 [IpakTuueckas pabora Ne 4 no Teme "llomyueHue yriekuciaoro
ra3a. KauectBenHas peakius Ha kapOoHaT-uOH"

39 [TepBoHayanbHbIE TOHATHS 00 OPraHUYECKHUX BEIIECTBAX KaK O
COEIMHEHUSX YIIepoaa

40 Kpemunii u erocoeqnuenus

41 [TpakTuyeckas pabora Ne 5. PemieHue skcriepuMeHTalIbHbIX 3a71a4
1o TeMe «BakHelre HeMeTallIbl U UX COeIMHEHUS»

42 KonTtponbHast padora Ne3 no reme «BaxkHel1e HeMeTaIbl U UX
COEIMHEHUS
OO61as xapakTepuCTHKa XUMUYECKHX JIEMEHTOB — METAJUIOB.

43 Merannnueckasi CBA3b U METAJUINYECKAs] KPUCTAIINYECKAS
pemérka. PU3nYecKuecBOiCTBAMETAIIIOB

44 XVMMHYECKUE CBOWCTBA METAIIJIOB. DJIEKTPOXUMUUECKHUM P




HaHpH)KeHI/Iﬁ METAaJJIOB

O6mue crioco6b! monydeHus: MmetauioB. CritaBel. Beraucienus mo

45 YpaBHEHUSM XUMHUYECKUX PEaKIU, €CIIU OJUH U3 PEareHTOB 1
COJICPXKUT TIPUMECH

46 [TonsiTue 0 KOPPO3UUMETAIIIOB 1

47 [llenoynbIeMeTaIIbI 1

48 Oxcuipl ¥ TUIPOKCH/IBI HATPUS U Kallus 1

49 [llenoyno3eMenbHBIC METAJIbI — KAJIbIIUA ¥ MarHui 1

50 Baxuelmmecoe TMHEHUSKATBITAS 1

51 O00011IeHNE U CUCTEMATHU3AIUI3HAHUI 1

52 KécTkocTb BOJBI U CLIOCOOBI €€ yCTpaHEHUS 1

53 [Tpaktrueckas padora Ne 6 mo Teme "JKECTKOCTH BOABI U METOIbI |
e€ ycrpanenus"

54 AntoMUHUT 1

55 AmMdoTepHbIe CBOMCTBA OKCHIA U THIIPOKCHUIA 1

56 Kenezo 1

57 Oxcuppl, runpoxcubl v conu xenesa (I1) u xenesa (I1I) 1

58 O06o01IeHre 1 cucTeMaTru3alusI3HaHUuH 1

59 [Ipaktrueckas padota Ne 7. PernieHue sKcriepuMeHTaIbHBIX 3a/1a4 |
1o Teme «BaxkHene MeTaibl 1 UX COSTUHEHUS
Brruucnenust no ypaBHEHHUSIM XUMHUECKUX PEAKIIHi, €ClIi OIMH

60 U3 PEareHTOB JIaH B U30BITKE UM COACPKUT IPUMECH. 1
BrruncnennsaMaccoBoi0IMBBIXO1ATPOAYKTAPEAKITUI

61 O0o01IeHre U cucTeMaTH3aIusI3HaHUI 1

62 Kontponbnas pabora Ne4 o teme «BakHeime MeTamibl U UX |
COCIUHCHHS

63 BemectBa 1 MmaTepuanbl B HOBCEAHEBHOM )KM3HU YeJIOBEKa 1




64 XUMHYECKOE3arpsi3HEHUEOKPY KaIOIIEHCPe bl 1
65 Ponb xumMum B perieHnH 3K0JIOrMUECKUX IpoodIemM 1
66 PesepBHbIil ypok. O00011ICHIE ¥ CHCTeMaTH3alHsl 3HAHUT 1
67 PesepBHbIil ypok. O00011ICHIE ¥ CHCTeMaTH3allus 3HAHUH 1
68 PesepBHeIit ypok. O000IICHHE U CUCTEMATHU3AIIMS 3HAHHHA 1

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

68




IPOBEPSIEMBIE TPEBOBAHUS K PE3YJIBTATAM OCBOEHUS
OCHOBHOM OBPA30OBATEJBbHOM IPOI'PAMMBbBI

8 KVIACC

Koanposepsiemorope3yjibTara

IIpoBepsiemble peAMeTHbIE Pe3yJIbTATHI
0CBOEHNSI OCHOBHOI1 00pa30BaTe/IbHOM NPOTrPaMMbI
OCHOBHOI'0 00111er0 00pa30BaHUA

ITo Teme: ((HepBOHa‘{aJILHBIe XUMHNYCCKHEC ITIOHATHA»

1.1

1.2

1.3

1.4

PacKpbIBaTh CMBICT OCHOBHBIX XMMHUYECKUX TTOHSITHIA:
aToOM, MOJICKYJIa, XMMHYECKHH OJEMEHT, IMPOCTOE
BEIIIECTBO, CJIOKHOE BEIIECTBO, CMECh (OTHOPOIHAS U
HEOJHOPO/IHAS), BAJICHTHOCTD, OTHOCHUTEJIbHAS
aTOMHasg W MOIIGKYJsSpHas Macca, KOJHUYECTBO
BEIIIECTBA, MOJb, MOJISIPHAs Macca, MaccoBas IOJIA
XUMHUYECKOTO 3JIEMEHTAa B COCAMHEHWH, MOJISPHBINA
00bEM, XUMHYECKass peakius, Kiaccupuxanus
peaxIuii: peaxiuu COCIUHECHMUS, peaxiuu
pa3NoKeHUsI, peaKIMK 3aMEIICHHS, pEaKIIMi 0OMeHa,
9K30- U OHAOTEPMUYECKHE PEaKIUH, TEelI0BOH
s dexT peakiuu, pacTBOp, MaccoBast 0JIS BEIIECTBA
(polIeHTHAs: KOHIIEHTPAIlUs1) B pacTBOpE

WJUTFOCTPUPOBATH B3aMOCBS3b OCHOBHBIX
XUMHYECKUX TIOHATUH U MPUMEHSTh 3TH MOHSATHS MPU

ONMCAHUM BEUIECTB U UX MPEBPALICHUI

HCIIOJIB30BaTh XUMHYECKYTO CUMBOJIUKY JUIA
COCTaBJICHUA (bOpMyJ'I BCIICCTB n ypaBHCHI/Iﬁ

XUMHYECKHUX PeaKui
pacKpbIBaTh CMBICI 3aKOHOB COXPAaHEHHSI MAacChl

BCIICCTB, INOCTOAHCTBA CoCTaBa, aTOMHO-

MOJIEKYJISIPHOTO YY€HMsI, 3aKOHa ABOTapo

1.5

onpeaciIsiTb BAJICHTHOCTH AaTOMOB 3JJIEMCHTOB B

61/IHapHBIX COCANHCHHUAX

1.6

KJIacCU(UIIUPOBATh XUMUYECKHE PEaKUu (110 YUCITy

U COCTaBY Y4YaCTBYIOUIMX B PEAKIMH BEIIECTB, IO




TeroBoMy 3 PeKTy)

1.7

1.8

BBIUHCIISATH  OTHOCUTEIBHYIO  MOJIEKYJSIPHYIO U
MOJISIPHYIO MacChl BELLIECTB
BBIYHUCIISITH MAaCCOBYIO JIOJIF0 XUMHUYECKOTO 3JIEMEHTA

1o Gopmyse coeAMHEHHUS,

1.9

BBIYHUCIIATH MaCCOBYIO JOJIIO BCHIECTBA B paCTBOPE

1.10

MPUMEHSTh €CTECTBEHHOHAYYHBIE METOJIbI MMO3HAHUS
— HaOmIOJeHHWE, UW3MEPEeHHe, MOJCIUPOBAHHE,

HKCIIEPUMEHT (peajbHbI U MBICICHHBIN)

ITo TEeME: «Baxnenmmue NIpEICTaBUTENN

HCOPraHUYCCKUX BCIICCTB»

2.1

22

PaCKpbIBATb CMbICI OCHOBHBIX XUMHWYCCKHUX MMOHSATHH:
OKCHJ, KHCJIOTa, OCHOBAHHE, COJIb
OIpCACIIATD IMPUHAJJICIKHOCTD BCIICCTB K

olpesieNIEHHOMY KJIacCy COeIMHEHUH 1o hopMynam

2.3

KJ'IaCCI/I(I)I/II_II/IPOBaTBHeOpFaHI/I‘IeCKI/IeBeH_[eCTBa

24

2.5

2.6

XapaKTCpPU30BaATb (OHI/ICLIBaTL) O6H_II/IG XUMHUYCCKHUC
CBOMCTBaA BC€IICCTB Pa3IMIHBIX KJIaCCOB,
MOATBCPIKAAA ONMMCAHUC IMPUMEPAMHU MOJICKYJIISAPHBIX

YPAaBHEHUN COOTBETCTBYIOIIUX XUMHUYECKUX PEAKIIUN

MMPOrHO3UPOBATH CBOIMCTBAa BEMIESCTB B 3aBHCHMOCTH
OT HX Ka4€CTBCHHOro cCocCraBa, BO3MOXHOCTHU
MMPOTCKAHUA XUMHUYCCKUX npeBpameHI/Iﬁ B

Pa3JIMYHBIX YCIIOBUAX

cleoBaTh MpaBUiaM TIOJb30BAHUSA XUMHYECKOH
NOCyJI0i U 1TabOPaTOPHBIM 00OPYAOBAaHUEM, a TaKXKe
npaBuJiaM oOpallleHus ¢ BEIIeCTBAMU B COOTBETCTBUU
C MHCTPYKUHUSMH I10 BBIIOJHEHHIO JIAOOPaTOPHBIX
XUMHYCCKUX OIBITOB IO IMOJYYCHUIO U CO6I/IpaHI/IIO
ra3oo0pasHbIX BelIECTB (BOAOpPOJAa W KHUCIOPOAA),
IPUTOTOBJICHUIO  PacTBOPOB  C  ONpeAEiIEHHOM
MacCoOBOM  JOJICM  pacTBOPEHHOIO  BEILECTBA,
IUIaHUPOBATh u IPOBOJIUTH XUMHYECKHE

9KCIICPUMCHTBI 1o pacCiio3HaBaHUIO pacTBOpPOB




2.7

HIeJIOYEd W KHUCIOT C IIOMOILIBIO HHJIMKATOPOB
(maxmyc, Gpenondranent, METHIOPAHX U IPYTHE)
IIPOBOJUTH PACUYETHl II0 YPAaBHEHUI0 XHMHYECKOU

peakiuu

3.1

ITo Teme: «llepuonuueckuii 3akoH u [lepuonuueckas
cucteMa XxumMuueckux anemeHnToB J[. . Menaeneena.
CTpoeHneaTomMoB. XHUMUYECKASACBI3h.

OKI/ICHI/ITGHBHO-BOCCTaHOBI/ITeJIBHblepeaKI_[I/II/I>>

PaCKpBIBATh CMBICI OCHOBHBIX XUMHUYECKUX TTOHSATHH:
AIpO aroma, JJIEKTPOHHBINM CJIOW aroma, aTOMHas
opOuTanp, paguyc aroMa, XHUMHYECKasi CBs3b,
MoJIsipHasT M HENOJsipHAas KOBaJIeHTHasl  CBSI3b,
ANEKTPOOTPHUIATEIBHOCTh, HOHHAs  CBSI3b, HOH,

KaTHuOH, aHHWOH, CTCIICHb OKHMCJICHUA

3.2

33

3.4

3.5

KJIaCCI/I(bI/IIII/IpOBaTI)XI/IMI/I‘ICCKI/IeE)JICMCHTI)I

ONKCHIBATh M XapaKTepH30BaTh TaOIMUHYIO (opMy
[Tepuonuueckoil cUCTEMbl XMMHYECKUX 3JEMEHTOB:
paznu4arb TIOHSATHUS «rTIaBHAs MoJrpyIma
(Arpynma)» u «mobouyHas mnoxarpymmna (brpymma)y,

«MaJIble» U «OOJIBIIHNE)» EepUuoOJabl

packpsiBaTh cMbich [lepuonnueckoro 3akona J[.H.
MeHpeneeBa: JIEMOHCTPUPOBATH IIOHUMAaHHE
MEPUOJNYECKON 3aBUCUMOCTH CBOMCTB XHMHYECKHX
AJIEMEHTOB OT HUX TnoyiokeHuss B Ilepmonnueckoit

CHCTEMCE

COOTHOCHTH OO0O3HAYCHHS, KOTOPBIE WMCIOTCS B
tabmune «llepuoanueckas cucremMa XUMHYECKHX
anementoB JI.MI. MenpaeneeBa» ¢  YHCIOBBIMHU
XapaKTePUCTHKAMHU CTPOCHHUS aTOMOB XUMHYECKHX
AJIEMEHTOB (COCTaB W 3apsij sijapa, OOIIee YHCIIO
9JICKTPOHOB U PACHPCACICHHUC UX IO 3JICKTPOHHBIM

CJI05IM)

3.6

onpeaciIsAiTb CTCIICHb  OKHUCJICHHUA JJICMCHTOB B

61/IHapHI>IX COCAUHCHUAX

3.7

OTPENETATh BUJ XUMHYECKOW CBS3U (KOBAJICHTHAS W




9 KVIACC

I/IOHHaSI) B HCOPraHMYCCKUX COCANHCHUAX

KonnposepsiemoropesyJbtara

1.1

1.2

1.3

IIpoBepsiemble nIpeIMeTHbIE Pe3yJIbTAThI
OCBOCHHS OCHOBHOM 00pa30oBaTe/IbHOM NPOrPaMMbl
OCHOBHOI0 0011€ero 00pa3oBaHus

ITo Teme: «BenecTBo U XUMHYECKas pEaKLUsD)

PacKpbIBaTh CMBICII OCHOBHBIX XUMUYECKUX MOHSITHIA:
pacTBop, 3JICKTPOJIUTHI, HEDJIEKTPOJIUTHI,
ANEKTPOJUTUYECKAS AUCCOLMALINS, PEAKIIMY HOHHOTO
oOMeHa, KaTalu3aTop, XHMHUYECKOe paBHOBECHE,
oOpaTtumble 51 HeoOpaTUMbIe peakuuu,
OKHCIIUTEIIbHOBOCCTAHOBUTEIILHbIE peakuuu,
OKHCIIUTENb,  BOCCTAHOBHUTENIb,  OKHCICHHE W
BOCCTAaHOBJICHHE,  AJIOTpOnus,  amM(OTepHOCTb,
XUMUYECKas CBSI3b (xoBaJIeHTHaH, WOHHas,
MeTaJIn4yecKkas), KpUCTAJUIMYECKas peueTKa,

CILJIaBbl, CKOPOCTh XUMUYECKON PEAKIIHH

HIUTIOCTPUPOBATH B3alMOCBA3b OCHOBHBIX
XUMHUYECKHUX TOHATHHI U NMPUMCHSTH 3TH ITOHATUS TIPU

OTIMCAaHUU BEIIECTB U UX MPEBpaICHUN
COCTaBJISITh YpaBHEHUS ANEKTPOJIUTUUYECKON
JHMCCOIMAIIAM KHUCJIOT, Iea04Yei U cojei, IOJHBIE U

COKpaH_[éHHBIC YpaBHCHHUA pCaKI_II/Iﬁ MOHHOI'0 OOMeHa

1.4

PaCKpbIBATb CYIITHOCTDb OKHCIINTCIBHO-
BOCCTaAaHOBHUTCIIbHBIX peaxunﬁ IoCpEACTBOM

COCTAaBJICHHS 3JICKTPOHHOT'O OanaHca STUX peaxunﬁ

1.5

IIPOBOAMTH Pacdy€Thl IO YPaBHEHUID XUMHUYECKOU

peakinuu

ITo temam: «Hemeramibl M UX COEOUHEHUSI» U

«MerTaisl 1 uX COCAUHCHUA»

2.1

XapaKTepU30BaTh (omuceIBaTh) o0mue u
crnenuduyecke XMMHUYECKHE CBOMCTBA MPOCTBIX M

CJIOKHBIX BCIICCTB, MNOATBCPIKAAA OIIMCaHHUC




22

2.3

24

2.5

pUMepaMu MOJIEKYJSPHBIX U HOHHBIX YpaBHEHUH

COOTBETCTBYIOIIMX XUMUYECKUX PEAKLIUN

COCTaBJISITh YPAaBHEHUS PEAKLHM, MOATBEPHKIAAIOLINX
CyLIECTBOBAaHUE  TE€HETHYECKOW  CBSI3M  MEXKIY

BCIICCTBAMHU PA3JIMYHBIX KJIACCOB

IMPOrHO3UpPOBATH CBOMCTBaA BCIICCTB B 3aBUCHMOCTHU
oT ux CTpOCHUA, BO3MO>XXHOCTH IIPOTCKAHUA

XUMHUYECKUX IIPEBPALLECHUN B PA3JIMUHBIX YCIOBUSIX

CIIeIOBaTh TPaBHUJAM TIOJB30BAaHUS XHUMHYCCKOH
MOCYJION U JIAOOPAaTOPHBIM O00OPYAOBAHHEM, & TAKXKE
MpaBWJIaM OOpaIeHus C BEIIECTBAMU B COOTBETCTBUU
C MHCTPYKIHUSMH I10 BBIOJHEHHUIO JIAOOPaTOPHBIX
XUMHYCCKUX OIIBITOB IO IMOJYYCHUIO U CO6I/IpaHI/IIO
ra3o00pa3HbIX BEIIECTB (aMMHAKa U YIJICKUCIIOTO
rasa)

MIPOBOJIUTH pEaKIuH, MOJITBEPIKIAIOIIIHE
Ka4yeCTBEHHBIN COCTaB Pa3InYHBIX BCIIICCTB.:
pacmo3HaBaTh OMNBITHBIM MYTEM XIOpUI-, OpPOMUT,
woaua, KapoOonar, docdar, cumukar, cyiabdar,
THIPOKCUAWOHBI,  KaTHUOHBl ~ aMMOHHUS,  HOHBI
HN3YUCHHBIX MCTAIJIOB, NPUCYTCTBYIOIIUC B BOIHBIX

pacTBOpax HCOPraHNUICCKUX BCIICCTB

ITo Teme: «XHUMHsI U OKPY:KAOILIAsl CPENA»

3.1

32

PacCKpbIBaTb CMBICJI OCHOBHBIX XUMHUYCCKHUX TMOHSATHUH:

ITJIK BemecTBa; KOppO3usi METAJIOB

MPUMEHATh OCHOBHBIE ONEPAIlMH  MBICTUTEITHHOU
JEATeTbHOCTH — aHalu3 W CHUHTE3, CpPaBHEHHE,
000011IeHNE, CHCTEMAaTHU3aIHIO, BBISBJICHUE
MPUYUHHO-CIEACTBEHHBIX CBA3€H — M1 H3YyYEeHHs
CBOWMCTB  BEIIECTB W  XUMHYECKHUX  PEAKIUH;
€CTECTBEHHOHAYUYHbIE METOJIbI IMO3HAHUS -
HaOJII0OIeHNE, HU3MEpEHUE, MO/JICTTUPOBAHME,

IKCIIEPUMEHT (peabHbI U MBICTICHHBIN )




ITPOBEPAEMBIE 3JIEMEHTbBI COAEPKAHUSA

8 KVIACC

Kon
1

1.1

IIpoBepsieMbliidjIeMeHTCOAEPKAHNS

HepBOHa‘-IaJIBHBIGXI/IMI/I‘-IeCKI/IeHOHSITI/ISI

[Ipeamer xumuu. Poiap XMMUM B JKHM3HHM YeJIOBEKa. XHMMHSI B CHCTEME HayK.
Tena u BEIIIECTBA. DOu3nIeCKNEeCBONCTBABEIIECCTB.

AFperaTHOGCOCTOHHI/IeBCIJ_[CCTB

1.2

1.3

IlonsTHE O MeTOAaX MO3HAHMS B XUMMHU. UHUCTHIC BEIIECTBA M CMECH. CriocoOsbl

pa3neneHus cmecen

ATOMBI U MOJICKYJIBI. Xumuueckue daeMeHThl. CHMBOJBI  XUMHUUYECKHX

JJICMCHTOB. HpOCTHe K CJIO0XXHBIC BEICCTBA. ATOMHO-MOJ’IeKy.]'ISIpHOCy‘ICHI/Ie

1.4

1.5

1.6

XuMuueckas (bOpMy.]'Ia. BajleHTHOCThP aTOMOB XMMHYECKHMX D3JIEMEHTOB. 3aKOH
IIOCTOSAHCTBA cocCTaBa BCIICCTB. OTtHOCHUTEILHAS aTOMHas mMmacca.
OTHOCI/ITCJIBHaSIMOJIeKy'HHpHaﬂMacca. MaccoBasjoIIXUMUYECKOTO3JIEMEHTa B

COeTUHEHNH

KonnuectBo BemecrBa. Monb. MonsipHas macca. B3anmmocCBs3b KOJIMYECTBA,
MaccChl u qyucia CTPYKTYPHBIX eANHUIL BEILIECTBA.

PacuérbinogopmynaMXxuMHUUECKUXCOETUHEHUI
dusnueckue U XUMUYECKHUE SABIICHUA. XMMHUYECKas peakuus U e€ NPU3HAKHU.
3aKOH COXpaHEHHUs Macchl BellecTB. XUMHUeckue ypaBHeHUs. Kiaccudukanus

XUMHUYCCKHUX peaKLII/Iﬁ (CO@I[I/IHGHI/IH, Ppa3JI0KCHUA, 3aMCILICHN, O6M€Ha)

1.7

XUMUYECKUH HKCIIEPUMEHT: 3HAKOMCTBO C XUMUYECKOU MOCY/I0H, C MMpaBUIaAMHU
paboTel B Jaboparopuu u TnpuéMaMu oOparieHuss ¢ J1abopaTOPHBIM
o0opymoBaHHEeM, H3y4Y€HHE U ONHCaHue (PU3MUECKUX CBOMCTB 0O0Opa3IoB
HEOPraHWYECKUX BEIISCTB, HAONIOACHHE (QU3NYeCKUX (IIAaBJICHHE BOCKa,
TasHUE JIbJIa, PACTUPAHKE caxapa B CTYNKE, KATIEHUE M KOHJCHCAIUS BOJBI) U
XUMHUYECKHX  (TOpEHHE  CBEYHM, NpPOKAJTMBAHUE MEIHOW  IPOBOJIOKH,
B3aMIMOJICHICTBHE MeNa C KHCIOTON) sIBICHUH, HAOMIOJEHHE W OMUCAHHE
MPU3HAKOB TPOTCKAHHWS XHMHYECKUX peakiuil  (pa3ioKeHHe caxapa,
B3aMMOJICHCTBHE CEPHON KHUCIIOTHI C XJIOPUIOM Oapwsi, pa3ioKeHHe THAPOKCUIA
Menu(ll) mpm HarpeBaHWHW, B3aMMOJCWUCTBHE JKelie3a C PacTBOPOM COJIU
meau(Il), m3ydenume crmocoOOB paszmeneHus cMmeceil (¢ MOMOINBI0 MAarHuTa,

bunsTpOBaHUE, BBIMAPUBAHHWE, MUCTWUIAIMUA, XpomaTtorpadus), MPOBEACHUE




OUYHCTKHU MMOBAapPEHHOH COJIM, HAOIIOACHNE U OMKICAHUE PE3YIbTATOB MPOBEACHUS
OMbITa, WIIOCTPUPYIOIIEIO 3aKOH COXPAaHEHUs MAacChl, CO3JaHUE MOJelel

MOJIEKYJI (IIIapOCTEPIKHEBBIX )

Ba)KHefII.HHeHpe,Z[CTaBI/ITeJ'II/IHeopl"aHI/I‘IGCKI/IXBCH_[CCTB

2.1

Boznyx — cmech razoB. CoctaB Bo3nyxa. Kuciaopon — 3aeMEHT U MpocToe
BelecTBo. HaxokaeHue Kuciopoaa B Mpupojie, GU3MUECKHEe U XUMUYECKHE
cBoricTtBa (peakmuu ropeHus). Oxcunwl. [Ipumenenue kuciopona. CrocoOsI
[OJIyUYeHUsl KHUCIOpoJa B JjaboparopuM M IPOMBILUIEHHOCTH. KpyroBopot

Kucnopoja B mpupojie. O30H — alIoTPONHAIMOAUPUKAITUSKHACIOPOIA

2.2

TemnoBoit a3 heKkT XUMUYECKON peaKIiK, TePMOXUMUYECKHE YPaBHEHUS, IK30-
Y SHJIOTEPMHUUECKHE peakinu. TOIMINBO: yroib U METaH. 3arpsi3HEHHE BO3yXa,

YCUJICHUC ITAPHUKOBOI'O aq)@eKTa, pa3pyui€Hue 030HOBOT'O CJIOA

2.3

24

2.5

Bonopon — anmemeHT M mpocTtoe BemiecTBo. HaxoxkiaeHue Bomopozia B MPHUPOJIE,
dusnueckre W XMMHYECKHE CBOMCTBA, MPUMEHEHHE, CHOCOOBI MOTYYEHHUS.

Kucnore! 1 conn
MounspHblii 00bEM Ta30B. Pacu€Tbl M0 XMMUYECKUM ypaBHEHUSIM

®dusnyeckue CcBoWcTBa BOJAbl. Bojga kak  pacTtBopuTENb. PacTBOpBL
Hacepllennsle ¥ HEHACBILEHHBIE pAacTBOPBL. PacTBOPUMOCTB BEIIECTB B BOJE.
MaccoBasg n0ons BemecrBa B pacTBope. XHMMHYECKHME CBOWCTBA BOJBI.
OcHoBanus. Posb pacTBOpoB B IpHUpOJAE W B JKU3HM 4enoBeka. KpyroBopot
BOJIbI B IpUpoOJie. 3arpsA3HEHNEe NPUPOAHBIX BoJ. OXpaHa U OUHUCTKA MPUPOIHBIX

BOJ

2.6

2.7

2.8

Knaccugukanus Heopranndeckux coeanHeHuid. Oxcuabl. Knaccugukarus
OKCHJIOB: coyieoOpa3yromue (OCHOBHBIE, KHUCJIOTHBIE, amQoTepHble) U
HecoJieoOpasyolue. Homenknarypa OKCH/JIOB. duznyeckue "

XUMHYECKHECBOMCTBAOKCHIOB. [loydeHneokcua0B

OcHoBanus. Knaccudukanuss OCHOBaHMI: IIENOYM U HEPACTBOPUMBIE
ocHoBaHus. HomeHnknarypa ocHoBaHui. Pu3nuecKkne U XMMUYECKHE CBOWMCTBA

ocHoBaHu. [Torydenne ocHOBaHMM
Kucnorel. Knaccudukanus kucnor. Homenknarypa kucior. Pusuueckue u

XUMHYECKHE CBOWMCTBA KHUCIOT. PsamaktuBHocTuMeTauioB H.H. bBbekerosa.

ITonyuenuekucinor

2.9

Conmu. Homenknatypa coneil. dusnueckre M XHMHUYECKUE CBOMCTBA COJIEH.

[Tonyuenunecomneit




2.10

I'ereTmueckas cBI3b MEXKOY KilaCCaMH HCOPraHUYCCKUX COCI[I/IHGHI/Iﬁ

2.11

3.1

3.2

XVMMHYECKUN  DKCHEPUMEHT: KAaueCTBEHHOE  OIPEIEICHHE  COACPIKAHMS
KHCJIOpO/Ia B BO3JyXe, IMOJIyueHHe, COOMpaHHe, PACHO3HABAHUE M H3YyYEHUE
CBOWCTB KMCJIOPOAA, HAOIIOJCHUE B3aMMOACHCTBHS BEILECTB C KHUCIOPOAOM U
yCIIOBUSL BOBHUKHOBEHUS U IPEKpaLIeHUs] TopeHus (Iokapa), 03HaKOMJIEHHE C
o0pa3llaMu OKCHJIOB M OIMCAHUWE MX CBOWCTB, IIOJy4€HHUE, cOOUpaHue,
pacno3HaBaHUE W H3y4YEHHUE CBOMCTB BOJOpoAa (TOpEHHE), B3aUMOJCHCTBHE
Bostoposia ¢ okcuoM Meau(Il) (Bo3MOKHO MCIONIb30BaHUE BUICOMATEPUAIIOB),
HaOmo/leHue 00pa3lioB BELIECTB KOJWYECTBOM | MOJb, HCCIIEOBaHUE
0COOEHHOCTEHpPAacCTBOPEHUSI  BEIIECTB C  PA3IMYHOW  PacTBOPUMOCTHIO,
IIPUTOTOBJIEHUE PACTBOPOB C OINPEACIEHHOW MAaCcCOBOM JOJIEH PAaCTBOPEHHOIO
BEIIECTBA, B3aUMOJCHCTBHE BOABI C MeTaIaMHM (HATpUEM U KaJlbI[EeM)
(BO3MOXHO HCIOJIb30BaHUE BHJIEOMATEPUAIOB), OIpPENEICHUE PACTBOPOB
KACIOT M ILeNOoYed C IIOMOIIBI0 HHAMKATOPOB, HCCIIEIOBAaHUE OOpa3LoB
HEOPraHMYECKUX BEUIECTB PpA3JIMYHBIX KJIACCOB, HAONIOJICHUE W3MEHEHUS
OKpPAacCKM MHJIMKATOPOB B pAacTBOpPAax KUCIOT M INEJIOYEH, H3YydCHHE
B3aumozeiicTBus okcuga menu(Il) ¢ pacTBopoM cepHOM KHCIOTBI, KHUCIOT C
MeTaJlJIaMH, PEaKIIMi HEUTpalIu3alyy, NoJIy4eHHEe HEPACTBOPUMBIX OCHOBAaHMIA,
BBITECHEHHE OJHOrO0 MeTajljla JpYyrMM U3 pacTBopa COJIM, pelIeHHe
DKCIEPUMEHTAIBHBIX 3a/1ad MO TeMe «BaxHellne Kiacchl HEOPTaHWYECKUX

COCTUHEHUIN)

[Tepnoanueckuit 3akoH u [leproandeckas CuCTEMa XMMUYECKUX JJIEMEHTOB
.. MenneneeBa. CTpoeHneaTroMoB. XUMUYECKASICBA3b. OKUCIUTENBHO-

BOCCTAaHOBUTCIIbHBICPCAKITNH

HepBBIe IIOIIBITKH KJ'IaCCI/I(bI/IKaI_[I/II/I XUMHYSCKHX dJieMeHTOB. IloHsATHE O
Ipymnmnax CXOAHBIX 3JIEMCHTOB (HJ;GJ'IO‘IHI)IG n MCJIIOYHO3EMCIIBHBIC MCETAJIIBI,
TaJIOI'CHBI, HUHCPTHBIC FaBLI). 3HCMCHTBI,

KOTOPBIC0Opa3yroTaMmpOTEPHBICOKCUTBI M TUIPOKCHIBI

ITepnonnueckuii 3akoH. [leproguueckas cucrema XMMUYECKUX d1emMeHToB JI.1.
Meneneesa. Koporkonepuognas 51 JUIMHHOIIEpUOAHAS bopmbI
Ilepnonnueckoir cucremMbl XumHueckux dsneMeHToB .M. Menneneesa.
Ilepuonst m rpynmnbl. OU3MYECKHH CMBICH MOPSAIKOBOIO HOMEpa, HOMEPOB

nepuoja U rpymibl AJIeMEHTa

33

Ctpoenne atromoB. CoctaB aToMHbIX siaep. M3orombl. DnekTtponsl. CTpoeHue

AIIEKTPOHHBIX 000JOYEeK aroMoB MepBbIX 20 XMMHUYECKHX BIIEMEHTOB
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3.5

[Tepuonnueckoit cuctembl .M. MenneneeBa. XapakTepucTHKa XUMHAYECKOTO

3JIEMEHTA MO ero noyuoxenuto B [lepuoanueckoi cucreme .M. MenneneeBa

3aKOHOMEPHOCTH M3MEHEHHS pajuyca aTOMOB XHUMHUYECKHX JJIEMEHTOB,
METAJIMYECKUX M HEMETaNIMYeCKUX CBOMCTB MO TpyHmaM U MepHoIaM.
3nauenue [lepuogmueckoro 3akoHa u llepuoguueckoil CUCTEMbl XUMUUYECKHUX
3JIEMEHTOB JJIsl pa3BUTUsl Hayku U npaktuku. .M. MenneneeB — y4€Hbld U

IPaKIaHUH

Xumuueckass cBsi3b. KoBasieHTHast (mojispHas W HEMOJsIpHAsi)  CBS3b.

SJIGKTpOOTpI/IHaTeHBHOCTB XMMHUYECKHX 3JIEMEHTOB. MlOHHAas CBS3b

3.6

3.7

Crenenp okuciaeHUs. OKHCIUTEIBHOBOCCTAHOBUTEILHEIC pe€aKuuu. HpOHCCCLI

OKHCJICHHUS B BOCCTaHOBIICHUS. OKUCIUTEIN U BOCCTAHOBUTEIHN

XVUMUYECKUH OKCIEPUMEHT: M3y4yeHHEe oOOpa3loB BEUIECTB METAUIOB M
HEMETAJUIOB, B3aUMOACUCTBHE THIPOKCHJA LIMHKA C PacTBOPAMU KHUCJIOT H
11eJI0YeH, IIPOBEJCHHUE OIBITOB, WILIIOCTPUPYIOIIMX IMPUMEPBl OKHCIUTEIBHO-

BOCCTAHOBUTENIbHBIX pEaKLUil (TOpEHUE, peakliuy pas3ioKeHUs, COCTUHEHMS)

9 KIIACC

Kon

IIpoBepsiembliidjIeMeHTCOAEPKAHUSA

BemiecTBo 1 XuMuueckas pcaKknus. HOBTOpeHI/Ie

1.1

Ilepuonnueckuii 3akoH. [leproanueckas cucteMa XUMHUYECKUX diieMeHToB J1.1.
MengeneeBa. CTpoeHHEe aTOMOB. 3aKOHOMEPHOCTHM B HM3MEHEHUU CBOMWCTB
XUMUYECKUX JJIEMEHTOB TMEpPBBIX TPEX IMEPUOJOB, Kalus, KaJlbLMs M HX
COCMHEHUN B COOTBETCTBUM C TOJIOKEHHEM HJeMeHTOB B Ilepuoanueckoit

CUCTCMC U CTPOCHUCM UX aTOMOB

1.2

CTpoeHne BenlecTBa: BHUAbI XUMHUYECKON CBSI3U. THIBI KPUCTALIMYECKUX
PEETOK, 3aBUCMMOCTh CBOMCTB BEILIECTBA OT THUIMA KPUCTAJUIMYECKOW PEIIETKU
¥ BHJIa XUMHUYECKOU cBsi3H. Kiaccudukaruss 1 HOMEHKIIaTypa HEOPTaHUIECKUX
BelecTB (MEXIYHApOJHAs M TPUBHAIbHASA). XUMUYECKHE CBONCTBA BEIECTB,
OTHOCSIIMXCA K  Pa3IU4yHbIM  KJIacCaM  HEOPraHMYeCKUX  COEIUHECHUM,

TCHCTUUCCKAs CBA3b HCOPraHMYCCKUX BCIICCTB

1.3

Knaccudukanus XuMU4eCKUX peakiuidi Mo Pa3NuYHbIM MPU3HAKaM (TI0 YUCIY U
COCTaBy Y4YACTBYIOIIMX B pEaKIUHM BEIIECTB, IO TEIIOBOMY 3¢¢ekTy, Mo

W3MEHEHMIO CTEIICHEH OKMCICHUS XMMHYSCKUX 9JICMCHTOB, I1O 06paTI/IMOCTI/I, 1o




1.4

YYaCTHIO  KaTaim3aropa).  OJK30- M DHIOTEPMHYECKHE  PEaKIuH,

TCPMOXUMHNYCCKUC YPABHCHUA. IlonsTue o CKOpPOCTH XUMHUYCCKOM pCaknuuun

[TonsitTue 006 OOpaTHMMBIX W HEOOPATHMBIX XMMHUYECKHX peakuusx. [lonarue o
TOMOTE€HHBIX U TE€TEPOreHHbIX peakiusx. [IoHATHEe 0 XMMHUYEeCKOM PaBHOBECHH.
@DakTOpbl, BIUAIOIIME HAa CKOPOCTh XHMHYECKOH peakiuu U TOJIOKEHHUE

XUMHYCCKOI'0 paBHOBECHU

L.5

1.6

1.7

2.1

OKuUCIUTEIBHO-BOCCTAHOBUTEIIbHBIE peaKiuu, 3JIEKTPOHHBIN OanaHc
OKHUCJIUTEIbHO-BOCCTAHOBUTENbHOM  peakuuu.  CocraBiieHMe  ypaBHEHUN
OKHMCIIUTEIbHO-BOCCTAHOBUTENBHBIX ~ PEAKIMi C MCIOJB30BAaHHMEM METOAA

AJIEKTPOHHOTO OajlaHca

Teopust JIEKTPOIUTUUECKONW TUCCOLMALUU. DJIEKTPOIUTHl U HEIIEKTPOJIUTHI.
KaTtnonsl, aHnoHbl. MexaHu3M JUCCOLMALMU BEUIECTB C PAa3JIMYHBIMM BUIAMU
xumuuecko cBs3u. Crenens aucconuanuu. CuibHbIE U c1a0ble 3JIEKTPOIUTHI.
Peakiun moHHOro oOMeHa. YCIIOBUS NMPOTEKaHWsI PeaKkLUid HOHHOTO OOMEHa,
IIOJIHBIE M COKpalll€HHbIE HOHHbIE ypaBHEHUs peakuuid. CBoicTBa KHUCIOT,
OCHOBaHMH U coslel B CBeTe€ IPEACTaBICHUH 00 DBIEKTPOIUTHYECKON

nucconnanuu. KauectBeHHbIEpeaKIIMMHAUOHBL. [IoHATHE O THIpOIU3eCcoIeh

XVUMUYECKUN OKCIIEPUMEHT: O3HAKOMIIEHHE C MOJCTSMHU KPUCTAILTUYECKHX
pPEeIETOK HEOPraHMYeCKUX BEIIECTB — METAIJIOB M HeMeTaioB (rpadura u
anMasa), CIOKHBIX BEIIECTB (XJIOpuIa HATpUA); HUCCIEIOBAHUE 3aBHCHUMOCTH
CKOPOCTHM XHUMHYECKOW pEaKIMH OT BO3JAEHCTBUS Ppa3JIMYHBIX (PaKTOPOB;
HCCIIEIOBAaHNE  DIIEKTPOMPOBOJHOCTH  PAacTBOPOB  BEIIECTB,  Ipoliecca
JUCCOLIMAIIMU  KHCJIOT, IIeJoYell W cojedl  (BO3MOXHO HCITOJIb30BAaHUE
BUJICOMATEPHAIIOB); TMPOBEACHHE OMNBITOB, WILIIOCTPUPYIOIIUX TPU3IHAKU
MPOTEKAHUs PEaKIMii HOHHOTO oOMeHa (0O0pa3oBaHWE OCA/IKa, BHIJCICHHE Ta3a,
o0pa3oBaHWE BOJIbI); OIBITOB, WJUTIOCTPUPYIOMINX MPUMEPHl OKUCIUTEIHHO-
BOCCTAHOBUTENBHBIX peakuuil (ropeHue, peakluy pas3iokKeHHs, COeIUHEHUs);
pacro3HaBaHHe HEOPTaHUYECKHUX BEIIECTB C MOMOIIbIO KAaYECTBEHHBIX PEaKIIUi

Ha MOHBI; pCIICHUC DKCIICPUMCHTAJIBHBIX 3a1a4
HemeTamisr n UXCOCIUHECHU A

OOmass  xapakTtepucTtuka TajoreHoB. (OCOOCHHOCTH CTPOCHHS  aTOMOB,
XapaKTepHbIe CTeneHn OKucieHus. CTpoeHne u (hU3NUecKue CBOMCTBA MPOCTHIX
BEIIECTB — TaJOr€HOB. XHWMHYECKHE CBOMCTBA Ha MpUMEpe XJopa
(B3auMOJEHCTBUE C MeTaJllaMd, HEMEeTaJulaMH, Ienodyamu). XJIOPOBOJOPOI.

CosnsiHast KACJIOTa, XUMUYECKHE CBOMCTBA, MOJIyYEHHE, TpUuMeHeHue. JlelicTBue




2.2

XJIOpa U XJIOPOBOJOPOAAa Ha OpraHU3M 4YeloBeKka. BakHelmue XJopuabl U MX

HaXOXJICHUE B MPUPOJIC

OOmas xapakrtepuctuka 3meMeHTOB VIA-rpynnbl. OCOOCHHOCTH CTPOCHHS
aTOMOB, XapaKTepHble cTeneHu okucieHus. CTpoeHue u (pu3nyecKre CBOICTBA
OPOCTBIX BEIIECTB — KHCIOPOAa M Cepbl. AJIOTPONHBIE MOIU(DUKAIIIH
KHCIIOpoa M cepbl. XHMMHUYECKHe cBoiicTBa cepbl. CepoBOAOpPOA, CTPOEHHE,
duznyeckue W XUMHUYECKHE CBOMCTBA. OKCHABI CEepbl Kak MPEACTABUTEIN
KHUCJIOTHBIX OKcuAoB. CepHas KuCIIOTa, (pU3MyecKre M XMMHUYECKHE CBOICTBa
(oOme Kak MpeacTaBUTENs Kiacca KHCIOT U Creruduueckue). XUMHUUECKUe
peaKlMy, JIeXallde B OCHOBE IMPOMBILIUIEHHOIO croco0a MOJIYy4YeHUs CepHOM
KHCJIOTHI. HpI/IMeHeHI/Ie. Comn cepHoﬁ KHCJIOTBI, Ka4YCCTBCHHAA pPCaKlud Ha
cynbdar-uoH. HaxoxxneHue cepbl M €€ COCIMHEHMH B MpUpoae. XUMHUYECKOE
3arpsi3HEHUE OKPYKAIOMICH Cpelbl COCAUHEHUSMH Cepbl (KUCIOTHBIE TOXKIIH,

3arps3HEHUC BO3AyXa U BO,Z[OéMOB), CII0COOBI €T0 MMpCaOTBPalICHHA

2.3

OO6mass xapakTepucTuka 371eMeHTOB VA-rpynnbl. OcCoOEHHOCTH CTpPOEHUs
aTOMOB, XapaKTEPHbIC CTENEHU OKUCIICHHS. A30T, paclpOCTPaHEHHE B IPUPOJIE,
dbuznueckue U XuMHUeckue cpoiictBa. KpyroBopot asora B mpupoje. AMMHAK,
ero (usnyeckue U XUMHUYECKHUE CBOWCTBA, MojdydeHue u mpumeHenue. Conu
aMMOHHUSI, UX GU3NYECKHE U XUMHUUYECKHE CBOICTBa, MpuMeHeHne. KauecTBeHHas
peakiusi Ha MOHBI aMMOHUS. A30THas KHUCJIOTa, €€ mojydeHue, (pU3ndecKkue u
XUMHYECKHe cBOWcTBa (oOmIMe Kak TMpeACTaBHTENs Kiacca KUCIOT U
cnenuduueckue). Vcnonp3oBaHue HUTPATOB M COJIeH aMMOHHS B KadeCTBE
MUHEPATBHBIX yaoOpeHuil. XHUMHUYECKOe 3arps3HEHHE OKPYXKAIOIIeH Cpeabl
COCTMHCHUSIMU a30Ta (KUCIOTHBIE JOXIH, 3arpsi3HEHHE BO3/yXa, TOYBBI H

BOJIOEMOB)

2.4

®ochop, amnorponnsie Mogudukanun docdopa, GuUzMUECKHEe U XUMUYECKHE
cBoiictBa. Oxcun Qocdopa(V) u dochopnas xucinora, (usnYecKHe Hu
XUMUYECKHE CBOMCTBA, MOJTydCHHE. Ucnons3zoBanuedocdaTton B

Ka4eCTBEMHUHEPAIbHBIXY00peHH

2.5

O6mas xapakrtepuctuka s31eMeHTOB I[VA-rpymnmbel. OCOOEHHOCTH CTpOEHUS
aTOMOB, XapakTepHbIE CTENEHU OKUCICHHsS. YTJEepoJ, auIOTPOIHbIE
MOIUGUKAIIMH, PACIPOCTPaHEHHE B TNpPUpPOAE, (U3NYECKHEe U XHUMHYECKHE
cBoricTBa. Ancop6mus. Kpyrosoporyriepona B npupozae. OKCUIBI yriaepoaa, ux
buznueckne W XHUMHYECKHE CBOWMCTBA, JCHCTBHE HA JKUBBIE OPraHU3MBI,

MOJIYYCHHUE U IMMPUMCHCHUC. OKOJIOTHIECKHE HpO6J'IeMBI, CBA3aHHBIE C OKCHIOM




yraepona(IV); rumore3a T00aJBHOTO TMOTEIJICHUS KiIWMaTa; MapHUKOBBIN
addekr. YroapHas KUciIoTa U e€ Cou, nX (PU3MYecKre U XUMUIECKHE CBOKCTBA,
NoJydeHHe | mpuMeHeHue. KadecTBeHHas peakuus Ha KapOOHAT-HOHBI.
Hcnonb3oBanue Kap60HaTOB B GBITy, MCIUIHHC, IPOMBIIIVIICHHOCTU U CCIILCKOM

X03sHCcTBE

2.6

[lepBoHavanbHble MOHATHS 00 OPraHUYECKUX BEHIECTBAX KaK O COCAMHEHMSIX
yriaepoaa (MeTaH, 3TaH, OSTWIEH, AalleTWIEH, 3TaHOJ, IJIMLEPUH, YKCyCHas
kucnora). Mx coctaB um xumuueckoe crtpoenue. [loHsTHe O Oumomornyecku
BaXHBIX BEIICCTBAX: XKUPaAX, OCIKaX, YIIEBOAX — M X POJU B KU3HU YEIIOBEKA.

MaTepI/IaJ'ILHOCCI[I/IHCTBOOpl"aHI/I‘{eCKI/IX nu HeOpFaHI/I‘IGCKI/IXCOCI[I/IHeHI/Iﬁ

2.7

Kpemuuii, ero ¢pusznueckue u XMMHUECKHE CBONCTBA, MOTyYeHHE U IPUMEHEHUE.
CoenuaeHnss KpemHHs B mnpupone. OOmue mnpeacraBieHus 00 OKcHIe
kpemuus(IV) un xkpemHueBoit kuciore. CUIHMKaThl, X UCHOJIb30BaHUE B OBITY,

MEOUIINHE, IMPOMBIIIJICHHOCTH. Baxwueiime CTPOUTCIIBHBIC  MaTCpUalibl:

KepamuKa, CTEKJIO, IICMEHT, 0eToH, JKeJe300€TOH.
[Tpo61eMBI0€301MacHOTOUCTIONB30BAHUSACTPOUTEIILHBIXMATEPHATIOB B
IOBCEIHEBHOMKN3HU

2.8

XUMHUECKUH HKCHEPUMEHT: H3ydeHHE OOpa3lloB HEOPraHWYECKUX BEIIECTB,
CBOMCTB COJISHOM KHCJIOTBI; MPOBEJICHUE KAYECTBEHHBIX PEAKIMM Ha XJIOpUI-
HMOHbl W HaOJIOJICHHE TPU3HAKOB MX IMPOTEKaHMs; OIBITHI, OTpaKaloIINe
¢uznyecKkne U XMMHYECKHE CBOWCTBA TaJIOTE€HOB U UX COEIMHEHUI (BO3MOYKHO
UCIOJIb30BaHUE BHJEOMATEPHANIOB); O3HAKOMJIEHHE C OOpa3laMu XJOPHUIOB
(rajoreHuI0B); O3HAKOMJIEHHWE C oOO0pa3iaMu cepbl U €€ COeIUHEHUSIMHU
(BO3MOKHO ~ MCIIOJIb30BaHME BHJEOMATepHalioB); HAOMIOJEHHE IMpolecca
oOyrauBaHUsl caxapa MO JEeWCTBHEM KOHIICHTPUPOBAHHOI CEPHOWM KHCIOTHI;
U3Y4YE€HHE XMMHUYECKHX CBOWCTB pa30aBlIEHHOW CEpHOM KHCIOTHI, MPOBEACHUE
KayeCTBEHHOM peakuuu Ha cynbpaT-uoH U HaAOIIOJCHHWE MpHU3HaKa €
MPOTEKaHHUs; 03HAKOMJIEHHE ¢ (PU3MYECKUMHU CBOIcTBaMM a3oTa, ¢pocdopa u Ux
COEMHEHUN (BO3MOYKHO HCHOJB30BaHHWE BHUJIEOMATEpUANOB), oOpa3namu
a30THBIX U (pocopHBIX yaoOpeHui; mosydeHne, coOupaHue, pacro3HaBaHUE U
U3YYEHHUE CBOWCTB aMMHaKa; IPOBEJCHHE KA4YECTBEHHBIX pEaKIMi Ha HOH
aMMOHUS ¥ ¢ochaT-uOH M  M3yYEHHE NPU3HAKOB UX IPOTEKaHMUs,
B3aMMOJEMCTBHE KOHLIEHTPUPOBAHHON A30THOW KMCIOTHI C MEIbIO (BO3MOXKHO
UCIOJIb30BaHUE BHJIEOMATEPUANIOB); M3Y4YEHHE MOJeNeH KPHUCTAIIIMYECKUX
peméTok anmasa, rpadura, ¢pysuiepeHa; 03HaKOMICHHE C MPOLIECCOM aACOPOIUH

pPacTBOPEHHBIX BEIIECTB aKTUBHUPOBAHHBIM YIJIEM M YCTPONCTBOM MPOTHUBOrasa;




NOJTy4deHUe, COOMpaHKe, paclio3HaBaHUE M U3yYCHHUE CBOIMCTB YTIICKUCIIOTO Ta3a;
MMPOBCACHNC KAYCCTBCHHBIX peaKHI/Iﬁ Ha Kap60HaT- N CUJIMKAT-UOHBI 1 U3YyYCHHC
NPU3HAKOB WX TPOTEKAHUS; O3HAKOMIICHHE C TMPOIYKIMEH CHIMKATHOU
IMPOMBIINIJICHHOCTH,; PCHICHUC SKCIICPUMCHTAJIBHBIX 3a/1a4 110 TCMC «Baxueiniue

HEMCTAJIJIBI U UX COCAUHCHU A

MeTamisl 1 HUXCOCANHCHHUA

3.1

OO01rast XapakTepUCTHUKa XUMUUYECKHX 3JIEMEHTOB — METAJJIOB HA OCHOBAaHUM UX
nosnoxenus B Ilepuogudeckoil cucreMe Xumudeckux anemeHtos J[.M.
MenneneeBa u crpoeHus aromoB. CTpoeHue MeTauioB. Metainueckas CBs3b U
METAJJIMYECKasl ~ KpUCTalInyeckass  pemérka.  OJIEKTPOXUMHUYECKUH  psl

HaHpH)KeHI/Iﬁ MCTalJIOB

3.2
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Ou3nyeckue U XMMHUYECKHUE CBOMCTBa MeTaysioB. OO0mmue crocoObl MOTydYeHHs
MeTtauioB. [loHATHE O KOPPO3UU METAJJIOB, OCHOBHBIE CIIOCOOBI 3aIMTHI UX OT
koppo3uu. CraBsl (CTanb, 4yryH, JIOPATIOMUHHM, OpOH3a) U UX MPUMEHEHHUE B

OBITY U IPOMBIILITIEHHOCTH

[lenouynsie MeTamnbsl: moloxkeHue B Ilepuommyeckoil cucreMe XUMHYECKHX
sanemeHntoB /.M. MeHnaeneeBa; CTpoeHME MX aTOMOB; HAaXOKJICHUE B MPUPOJE.
duznyeckue u XMMHUYECKHe CBOMCTBA (Ha mpuMepe HaTpus U Kanus). OKCUIBI U
TUAPOKCHUIbL HaTpuAa n KaJius. HpI/IMeHeHI/IeHIeJ'IO'-IHLIXMeTaJ'IJ'IOB n

UXCOeIUHEHUN

34

[llenouyno3eMenpHBIE  METalUIBl MarHui W KajdblUid:  IIOJIOKCHHE B
[Tepuoanueckoil cucreme xumudeckux sneMeHToB J[.M. Menaeneesa; ctpoeHne
UX aTOMOB; HaXxOXkJeHHe B mnpupoge. Puznueckue U XUMHUYECKHE CBOWCTBA
MAardmvsa "W KaJlbOHWsd. Ba>1<He1‘/'Im1/1e COCOANHCHUA KaJIbIIUA (OKCI/I}I, FI/I)IPOKCI/IJI,

conn). JKECTKOCTBBOABI U CLIOCOOBIEEyCTpaHEHHS

3.5

3.6

AmoMuHuii: nonoxxenue B [lepuonnyeckoii cucteme Xxumuieckux 3nemeHToB J1.1.
MeHeneeBa; CTpOCHHE aTOMa; HAXOXIEHUE B Tmpupone. DPusznyeckne u
XUMHUYECKHE CBOWCTBA alrOMHHUSA. AM(OTEpHBIE CBOICTBAa OKCHIA U TUAPOKCHUIA

AJIFOMUHUA

Kenezo: nomoxenue B [lepuoanueckor cucreMe XxuMuueckux sneMentoB [I.M.
MenneneeBa; CTpoeHHE aToMa; HaxoXJIeHHe B mpupone. Dusznueckue u
XUMUYECKHE cBoWcTBa xene3a. Oxcunbl, ruapokcunbl u comm kenesa(ll) u

xenes3a(Ill), ux cocras, CBOMCTBA U MOIyYEHUE

3.7

XHUMUYECKUMN OKCIICPUMCHT: O3HAKOMIICHUC C 06pa3uaM1/1 METAaJIJIOB U CIIJIaBOB,

uX (U3NYECKUMHU CBONCTBaMH; HU3Yy4YE€HHE pPE3yJIbTaTOB KOPPO3UU METAIJIOB




4.1

(BO3MOXHO HCITOJIb30BAaHUE BUICOMATEPUAJIOB), OCOOCHHOCTEH B3aUMOICHCTBUS
OKCHJIa KalblMsg W HATpUs C BOJOM  (BO3MOXKHO  HCIOJIb30BaHUE
BUJICOMATEPHUAJIOB); UCCIEOBAHHE CBOMCTB KECTKOM BOJBI; Mpoliecca FropeHus
JKese3a B KUCIopoae (BO3MOKHO MCIOIb30BaHUE BUICOMATEPUATIOB); TPU3HAKOB
MPOTEKaHUs KAaYeCTBEHHBIX pEaKlui Ha HWOHBI (MarHus, KaiblUs, aJIOMUHHUS,
nunka, xene3a(ll) u xeneza(Ill), menu(1l); HaGMrOACHNUE W OMKMCAHUE MPOIIECCOB
OKpalllMBaHUsl IUITAMEHW HMOHAMU HATpus, Kaluig U Kaiblus (BO3MOXKHO
UCIIONIb30BAaHUE BUJCOMATEPHUATIOB); HCCIEI0BaHNE aM(OTEPHBIX CBOUCTB
TUAPOKCHIA ATIOMHUHMS U THAPOKCHUJIA LIMHKA; PELIEHUE 3KCIEePUMEHTAJIbHBIX
3a7a4 no teme «BaxkHelmme MeTalljIbl U UX COCIMHEHUS

XHUMHS U OKpYXarolascpeaa

HoBeie martepuansl u TexHonoruu. BemecTtBa m Marepuasibl B OBCEIHEBHOM
JKU3HU 4YeJOBEKa. XMMHUS U 310pOBbE. bezomacHoe MCIob30BaHUE BEUIECTB U
XUMUYECKUX peakiuii B ObiTy. llepBasrnoMombIpuXUMUUECKUX0XKOTaX U

OTpPaBJICHHUAX

4.2

4.3

OCHOBBI 3KOJIOTMYECKON IPAMOTHOCTU. XUMUYECKOE 3arpsA3HEHUE OKPYKAIOIIEn
cpensl IIJIK. Ponp xumum B pemieHunn skosnoruyeckux mpoosem. [Ipupoansie
UCTOYHUKU YTJIEBOJOPOJOB (yrojb, MPUPOAHBIA ra3, He(Th), MPOAYKTHl HX
nepepadoTKU, UX POJb B OBITY M MPOMBIIIIIEHHOCTH

XUMHUECKUHN SKCIEPUMEHT: U3y4yeHHe 00pa3lloB MaTepHasoB (CTEKIJIO, CIUIABBI

METAJIJIOB, MOJIMMEPHBIE MaTEPUAIIbI)




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

KoanposepsiemororpeboBanus

IIpoBepsiemble TPeOGOBaHNS K PEeAMETHBIM
pe3yjabTaTaM 0a30BOro ypoBHsI OCBOEHUSA
OCHOBHOM 00pa30BaTeIbHOI MPOrpaMMbl
OCHOBHOI'0 00111er0 00pa30BaHUs HA OCHOBE
OrocC

Hpe,[[CTaBJ'IeHI/IeZ

1.1

O II03HABa€MOCTH SIBJICHUN NPUPOJBI, IIOHHMaHUE
OOBEKTUBHOM 3HAYMMOCTH OCHOB XHMHYECKOU
HayKH Kak 00JIaCTH COBPEMEHHOI'0 €CTECTBO3HAHUS,
KOMIIOHEHTa OOmIeld KyJabTYpbl H IPaKTHYECKOU
JESATEIIBHOCTH YEJIOBEKA B YCJIOBHUAX COBPEMEHHOIO
oOuiecTBa; NOHUMAaHUE MECTAa XUMHUHU CPelu JIPYyrux

C€CTCCTBCHHBIX HAYK

1.2

0 HAYYHBIX MCTOHAX IIO3HAHUA, B TOM YHUCIIC
OKCIICPUMCHTAJIBHBIX MW TCEOPCTHYCCKHUX METOHax
HCCIICAOBaHNA BCHICCTB U HU3YUCHUS XUMHYCCKUX
peaKHHfI; YMCHHUEC HUCIOJIB30BaTb MOJACIN  IJIA

00BSICHEHHS CTPOCHUA aTOMOB U MOJICKYJI

1.3

o cdepax mpodecCHOHATBPHOW  JEeSATENbHOCTH,
CBSI3aHHBIX C XHMHEH W COBPEMEHHBIMHU
TEXHOJIOTUSIMH, OCHOBAaHHBIMH Ha JOCTHIKEHHSIX
XUMHAYECKOH HAyKH, YTO TIO3BOJHUT OOyYaroIInMCs
paccMaTpuBaTh XUMHIO Kak cdepy cBoei Oymyrien
npoeCCHOHATTBHON ~ NEeSITETbHOCTH W CHIeNaTh
OCO3HAHHBIM BHIOOpP XUMHUHM Kak MNPO(UIBHOTO
mpeaMera TpU Tepexofe Ha YpPOBEHb CPEIHEro

o01iero oopazoBaHus

Bnanenue cucremoil XMMUYECKUX 3HAHUN U YMEHUE
NPUMEHATh CUCTEMY XUMHUYECKHX 3HAHUH, KOTOpas

BKJIIOYACT:

2.1

BOXHEUIINE XUMHUYECKUE IIOHATHUA: XUMHUYECKHUU




JJIEMEHT, aToOM, MOJIEKYJIa, BEHIECTBO, IPOCTOE H
CJIOKHO€ BELIECTBO, OJHOPOJAHAs M HEOJHOPOAHAS
CMECh, OTHOCHUTEIBHBIE ATOMHAs1 WM MOJIEKYJIIpHas
MacChl, KOJIMYECTBO BEUIECTBA, MOJIb, MOJIIpHas
Macca, MOJSIpHbIH  00BEM, OKCHJ,  KHCJIOTa,
OCHOBAaHHE, COJIb (CPEIHss), XUMHUECKas peaxiysl,
pEaKIMM  COCIMHECHMS, PEAKLHUU  Pa3JIOKEHUs,
peaKkuuy 3aMElIeHUs, peakiud OOMEHa, TerIOBOU
3pdeKkT peakuumu, 5K30- U HHIOTEPMHUYECKHE
pEeaKkUMH, pPacTBOP, MAaccoBas OIS XUMHYECKOTO
JJIEMEHTa B  COCOUHEHUHM, MaccoBas JOlsd H
IIPOLICHTHAsI KOHLIEHTPALMs BEIIECTBA B PacTBOPE,
PO aToOMa, JJIEKTPOHHBIA CIJIOW aTroma, aToOMHas
opOuTanb, pagumyc aToMmMa, BaJICHTHOCTb, CTEIECHb
OKHCJICHH, XUMHYECKas] CBS3b,
ANEKTPOOTPHULATENILHOCTD, MOJSPHAs M HENOJIsIpHas
KOBAJICHTHAs CBA3b, MOHHAS CBA3b, METAJLIMYECKas
CBSI3b, KpUCTAJUTMYECKAs pelIéTKa (aToMHasi, HIOHHAs,
MeTaJyIMuecKas, MOJIeKYyJsipHas), HOH, KaTHOH,
AHHOH, JIEKTPOJIAT u HEDJICKTPOJINT,
JJIEKTPOJINTUYECKAs TUCCOLMALINSA, PEAKLIUU HOHHOTO
obMeHa, OKHCJIUTEIIbHO-BOCCTAHOBUTEIIBHBIE
peaKuuu, OKUCIIUTENb U BOCCTAHOBUTEIb, OKUCIICHHUE
U BOCCTaHOBJICHHE,  DOJEKTPOIHU3, XUMHYECKOE
paBHOBecue, OOpaTHUMble W HEOOpaTUMbIE PEaKlny,
CKOPOCTh XMMHMYECKON peakuuu, karanusartop, 111K,

KOppOo3usa METAJIJIOB, CITJIaBbI

OCHOBOIIOJIararomue 3aKOHBI XHUMUU: 3aKOH

COXpaHEHUs Macchl, nepuoandeckuii 3axoH J[.U.

2 MeHzeneeBa, 3aKOH IIOCTOSHCTBA COCTaBa, 3aKOH
ABorazpo

53 TEOpUU XUMHHU: AaTOMHO-MOJIEKYJISIpHAsi TEOpHs,

. TEOPUS AIEKTPOIUTUUECKON AUCCOUUALINHI

3 Brnanenue ocHOBaMM XUMHYECKOH TPaMOTHOCTH,

BKJIFOYAIOIIE




3.1

YMEHUE TPAaBWIBHO HCIOJb30BATh  H3YYCHHBIC
BEIIECTBA U MATEPUAIBI (B TOM YHCJIC MUHEPATbHBIC
yIoOpeHusi, MeTaIbl W  CIUIABbl, HPOJYKTHI
nepepadoTKu MPUPOTHBIX HUCTOYHUKOB
yII€BOOPOAOB (YIJIsl, TPUPOJHOTO Ta3a, HePTH) B
OBITy, CEIIbCKOM XO3SICTBE, Ha TPOU3BOACTBE U
MOHMMaHWE 3HAYCHUS >KUPOB, OEJIKOB, YIJIEBOJIOB
JUISL OpraHU3Ma 4YeJIOBeKa; YMEHUE MPOTHO3UPOBATH
BIIMSIHME BEIIECTB W XUMHYECKUX MPOIECCOB Ha

OpPraHU3M YEJIOBEKAa M OKPYKAIOIIYI0 MPUPOJHYIO

cpeny

3.2
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YMCHHEC HUHTCIPUPOBATL XHUMHUYCCKHUC 3HAHHUA CO

3HAHUSAMHU JPYTUX YYEOHBIX MIPEIMETOB

HaJluyue  ombplTa  paboOThl  C  Pa3IMYHBIMU
UCTOYHUKAMU HMH(pOpMAlMU 10 XUMHUU (HaydyHas U
Hay4HO-TIONYJIsIpHAsI JauTeparypa, clI0BapH,

CIPaBOYHHUKH, HHTEPHET-PECYPCHI)

3.4

YMCHHC 00BEKTUBHO OICHHUBATDH HH(bOpMaI_[I/IIO 0
BCIICCTBAX, HX IMPEBPAIICHUAX W MNPAKTHYCCKOM
NpUMCHCHUN W YMCHUC HCIIOJIb30BATb ec JJIA

peIcHUA y‘~I€6HO-H03HaBaTeJ'II)HI)IX 3aga4

Bnanenune ocHoOBamMM TOHATUHHOIO anmapara u
CUMBOJIMYECKOTO S3BIKAa XWMHH I COCTABJICHHS
dbopMyll HEOpPTaHWYECKUX BEILIECTB, YpaBHEHUU
XMMHYECKUX pEaKUUid; OCHOBAMU XHMHUYECKOU

HoMmeHkatypsl (IUPAC u TpuBHanbHOI)

YMeHue OOBSCHATH CBSA3b TMOJOXKEHHUS JJIEMEHTa B
[epuonnveckoit cucTeMe c YHCIIOBBIMH
XapaKTePUCTHUKAMU CTPOSHUS aTOMOB XHWMHYECKUX
9JEMEHTOB (COCTaB W 3apsija sapa, oOIIee YHciio
ANEKTPOHOB), paclpefesieHneM JJIEKTPOHOB  TIO
SHEPreTUYEeCKUM YPOBHSIM aTOMOB TEPBBIX TPEX

NepruoaoB, Kajivud U KaJIbIUA

[IpencraBnenne o MNEPUOJUYECKON 3aBUCUMOCTH

CBOMCTB XMMHMUYECKHUX 3JIEMEHTOB (paauyc aToma,




ANEKTPOOTPUIATEILHOCTD), MPOCTBIX M  CJIOXKHBIX
BELIECTB oT MOJIOKEHUS 3JIEMEHTOB B
[lepuognueckoit cucreme (B MalbIX NEpUOAAX H

[JIABHBIX MOATPYNIAax) U 3JEKTPOHHOTO CTPOCHHUS

aToma
7 YMeHunekaacCupuIupoBaTh:
7.1 XUMHUYECKUEITIEMECHTHI
7.2 HEOpPraHWYECKUEBEIIECTBA
7.3 XUMUYECKUEPEAKITTT
8 YMeHueonpeaensrTh:
g1 BAJICHTHOCTh M CTEICHb OKHCIICHUS XHMHYCCKHX
' 3JIEMEHTOB, 3apsj] HOHA
g2 BHJI XMMHYECKOW CBS3M W THIT KPUCTALINYECKOMN
' CTPYKTYPHI B COCTMHEHUSIX
e3 XapakTep cpeabl B BOJIHBIX pPacTBOPax BEIIECTB
' (KUCTIOT, OCHOBAHUI)
8.4 OKHCIIUTENIb U BOCCTAHOBUTEIIh
9 YMeHue XapaKTEpU30BaTh ¢duznueckue "
XHMHYECKHUE CBOMCTBA:
MPOCTBIX BEMIECTB (KHUCIOPOJ, O30H, BOJOPOJ,
91 rpadut, aamas, KpeMHuH, a3ot, ¢ocdop, cepa, XJop,
' HATpUM, KaJluk, Mar"Hui, KaJbliMi, aJItOMUHHM,
KENEe30)
CIOKHBIX BEIIECTB, B TOM UYHCIE€ WX BOJHBIX
pacTBopoB  (BOJa,  aMMHaK,  XJOPOBOAOPO,
CEPOBOJIOPO, OKCHUIBI M THAPOKCHUIBI METALIOB |-
92 ITA rpynn, amromunus, meau (II), munka, xenesza (11
' u Ill), okcuner yrnepona (II u 1V), xpemuus (1V),
azotra u ¢ochopa (III u V), ceper (IV u VI),
CepHHUCTAas!, CEpHas, a30TUCTasl, a30THad, pochopHas,
yroibHasi, KPEMHUEBAsk KUCIOTa U UX COJIN)
MPOTHO3UPOBATh U  XapaKTEpU30BaTh CBOMCTBA
9.3 BENIECTB B 3aBUCUMOCTH OT X COCTaBa U CTPOCHUS,

NPpUMCHCHUC BCIICCTB B 3aBUCUMOCTH OT HX




10

CBOfICTB, BO3MOXHOCTb IMPOTCKAaHUA XUMHUYCCKUX
HpeBpaH_ICHI/Iﬁ B pa3JIMYHBIX YCIIOBUAX
VYMeHHue CcocCTaBIsITh MOJICKYJIAPHBIC W HWOHHBIC

ypaBHEHUS pPeaKiii, B TOM YHUCIIe:

10.1

peaKkIMHMOHHOr000OMEeHa

10.2

OKI/ICJ'II/ITCJ'IBHO—BOCCTaHOBI/ITeJ'IBHBIXpCaKI_II/II\;I

10.3

WUTIOCTPUPYIOIINX XUMHUYECKHE CBOMCTBa
U3Y4YEHHBIX KJaccoB (Ipymnm) HEOPraHUYEeCKUX

BCIICCTB

10.4

MMOATBCPIKAAIOIINX TCHCTUYCCKYIO B3aMMOCB3b

MCXKAY HUMU

11

YMEHUEBBIUUCTATH (TPOBOAUTHPACUETHI):

11.1

OTHOCHUTCIIbHYIO MOJICKYIIAPHYIO U MOJIIPHYIO MACChI
BCIICCTB, MAaCCOBYIO JOJIF0O XMMHUUYCCKOI'O 3JICMCHTA B

COCANHCHHUHU

11.2

MacCCOBYIO JOJIKO BEIICCTBA B paCTBOPC,

11.3

KOJIMYCCTBO BCUICCTBA U €TI0 MacCCy, 00bEM Ta30B

11.4

12

12.1

12.2

12.3

10 YPaBHCHUAM XUMHUYCCKUX pCaKHI/II\/JI U HaAXO0OUTh
KOJIMYECTBO BEIeCTBA, O0BEM M MacCy pearcHTOB
WY IIPOAYKTOB peaKIun

Bnanenue (3HaHHEOCHOB):

OCHOBHBIMM  METOJaMHM  HAy4YHOIO  I1O3HaHUs
(HabmonieHue, U3MEpEHHE, 9KCIIEPUMEHT,
MOJIETUPOBAaHUE) TpPU HU3YUYEHUU BEUIECTB U
XUMHUYECKHX SBJIECHUI; yMeHHE COpPMYIHPOBAThH

poOJIeMy U MPEIOKUTD MyTH €€ perieHus

0e30macHOil pabOThl ¢ XUMHUYECKUMH BEIIECTBAMH,
XUMHYECKON nocyAou u 1ab0paTOpPHBIM

obopynoBaHuEM

npaBujiaMu 0€30macHOro OOpaIeHus ¢ BEIIECTBAMHU,
UCIOJB3YEMBIMM B IIOBCEHEBHOM  JKHU3HH,
IpaBUJIaMHU TIOBEAECHUS B LEIIX cOepexeHus
3I0pPOBbSI M OKPYXKAIOIIEW MPUPOAHOU CpEIbI;

MMOHMMaHue Bpena (OMacHOCTH) BO3JEHUCTBHS Ha




JKUBBIE  OpPraHU3Mbl  OINPEIENEHHBIX  BELIECTB,
CIOCOOOB YMEHBUICHHS U TPEAOTBPAIICHUS HX

BPEIHOTO BO3/ICHCTBHS

13

Hammaue IMPAKTUYCCKUX HABBIKOB ILIAHUPOBAHHA U
OCYIICCTBJICHHUA ($1(5913%:0)11170,€ XUMHUYCCKUX

OKCIICPUMCHTOB!

13.1

W3y4eHHE U OnucaHue (U3NYECKUX CBOWCTB
BEIIECTB; O3HAKOMJICHHE C (U3UYEeCKHMH W
XUMHYECKUMHU SIBIICHUSIMU; OTIBITHI,
WUTIOCTPUPYIOLIHE MIPU3HAKU MIPOTEKaHUs

XUMHNYCCKHUX pCaKI_II/Iﬁ

13.2

I/ISYIICHI/IeCHOCO6OBpaS,Z[eJ'ICHI/I${CMCCeﬁ

13.3

13.4

MOJIYUYCHHUE KHCIOpPpOAda MU H3YUCHUC CIo CBOﬁCTB;
IoJIydeHue BOAOpOJa MW HU3YYCHUE CTo CBOfICTB;
MOJIYUYCHHEC YIJICKHUCIIOrO Tra3a MW H3Y4YCHUC Cro
CBOﬁCTB; MNOJIy4eHHEC aMMHdaKa W HU3YYCHHEC Cro

CBOWCTB

IIPUTOTOBJIEHHME  PAacTBOPOB  C  OMNpPEAeIEHHOU

MAacCOBOM J0JIE paCTBOPEHHOTO BEIIECTBA

13.5

IPUMEHEHHE MHIMKATOpOB (JJaKMyca, METHIIOpaHkKa
n (deHondranenHa) sl ONpeNETeHMs] XapakTepa

CpCAbl B paCTBOpaxX KUCIOT U menoJen

13.6

13.7

HCCIIEIOBAaHHE W OIKMCAHHE CBOMCTB HCOPTraHNYCCKUX
BCIICCTB Ppa3IMYHbIX KJIaCCOB, HU3Y4YCHUC
B3aUMOACHCTBUS KHCIOT C METrajlylaMy, OKCHIAaMH
MCTaIJIOB, PpacTBOPUMBIMU n HEPACTBOPUMBIMHA
OCHOBAaHHAMH, COJIIMH; HOJYUYCHUC HCPACTBOPUMBIX
OCHOBaHHfI; BBITCCHCHUEC OJHOI'0 METajllia APYTUM U3
pacTBOpa COJIM; UCCIICAOBAHUC aM(I)OTCpHBIX CBOICTB

THAPOKCHUI0B AJIFOMHUHUA 1 HUHKA

pELlIEHHE SKCIEPUMEHTAIBHBIX 3aJlad 10 TeMaM:
«OCHOBHBIE KJIaCChl HEOPTaHUYECKUX COCAUHEHUMN;
«ONEKTPOIUTHYECKAs TUccolranusy; «BaxHenmme
HEMeTalllIbl M HUX COeOUHEHHA», «BaxHelue

METAJJIbl U UX COCAHUHCHU )




13.8

14

14.1

14.2

XUMHAYECKHE OKCIEPUMEHTHI, HWIUTIOCTPUPYIOIINE
MPU3HAKKA TPOTEKAHUS PEAKIMi MOHHOTO OOMEHA;
KayeCTBEHHBIC PEAKIIMM Ha MPHUCYTCTBYIOIIUE B
BOJHBIX PACTBOpPAX HOHBL: XJOpUA-, OpOMHI-,
noaua-, cyiabdar-, docdar-, kapOOHAT-, CHUIMKAT-
AQHWOHBI, THJIPOKCHUJ-UOHBI, KATHOHBI aMMOHUS,
MarHusi, Kajbllus, aTFOMHHUS, Kele3a (2+) u xenesa
(3+), menu (2+), uHKA

YmMeHnue:

MPEICTABIATh PE3YNbTaThl dKCIEpUMEHTa B (hopme
BBIBOJIOB, [J10Ka3aTeJIbCTB, IpaUKOB M TabIUL U

BBIABJIATH OMIIMPUYCCKHUEC 3aKOHOMCPHOCTH

yCTaHaBJINBATh CBSI3U MEXIY peanbHO
HaONIOIaeMbIMM ~ XUMHUYECKUMU  SIBICHUSIMU U
nporeccamy, NPOUCXOAAIIUMH B Makpo- |
MHUKpPOMHpE, OOBICHATh MNPUYHHBI MHOT000pa3us

BCIICCTB




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

Kon

1.1

IIpoBepsieMbliidjIeMeHTCOAEPKAHNUS

HepBOHa‘-IaJIBHBIGXI/IMI/I‘-IGCKI/IGHOHSITI/ISI

YucTeie BemecTBa U cMecu. CiocoObl pa3fieiieHus: cMecei

1.2

1.3

ATOMEI H MOJICKYJIBL. Xumudeckue diieMeHTB. CHMBOIBI  XUMHYSCKHX

9JICMCHTOB. HpOCTHe " CJIOXKHBIC BEIICCTBA.

Xumnueckass (opmyna. BajgeHTHOCTP aTOMOB XUMHYECKHX DJIEMEHTOB.

CTeneHbOKHUCIICHUS

1.4

3aKOH IIOCTOSIHCTBA COCTaBa BCIICCTB. OTHOCHTENLHAsA aTOMHas Macca.
OTtHOCHUTEILHAS MOJICKYJIsIpHasd mMacca. MaccoBast goas XHMHYSCKOr0 dJIEMCHTA

B COCIUMHCHNU

1.5

1.6

KonnyectBo BemectBa. Moab. MomspHas Macca. MoJisipHbIii 00BEM Ta3oB.
B3anmocCBs3b KOIMYECTBA, MACCHI M YHCIIA CTPYKTYPHBIX €MHULL BELIECTBA
Du3nyecKue M XUMHUYECKHE SIBICHUS. XUMUYECKas peakius U €€ MpPHU3HAKH.
3aKOHCOXpPaHEHUAMACCHIBEIIECTB. XMMUYECKUEYPaBHEHUS

[Iepnognueckuit 3akoH u lleprognueckas cucTeMa XUMHUYECKHX JJIEMEHTOB

JA.N. MenneneeBa. CTpoeHHEaTOMOB

2.1

Ilepuoanueckuii 3akoH. Ilepuoguueckas cucrema XUMUYECKUX deMeHTOB J[. 1.
Menneneesa. Ilepuoael u rpynnsl. @U3NYECKUl CMBICII TOPSAIKOBOIO HOMEPA,

HOMCPOB II€pHUOJa U TPYUIIbI 3JICMCHTA

2.2

CTpOeHI/IC atroMoB. CocTaB aTOMHBIX AACP. M3oTomEl. SJICKTpOHLI. CTpOCHI/IC
OJICKTPOHHBIX 000JIOYEK  aTOMOB MEPBBIX 20 XMMHYECKHX DIJIEMEHTOB

IIepuonnueckont cucremsl .. Menneneena

2.3

3aKOHOMEPHOCTH B M3MEHEHUU CBOMCTB XMMHUYECKHUX 3JIEMEHTOB NEPBBIX TPEX
MEepPUOJIOB, Kaius, Kaiablug (paguyca aToMOB, SJIEKTPOOTPHUIIATEIHLHOCTH,
METaUIMYECKUX MW HEMETaUIMYeCKMX CBOMCTB) W HMX COCAUHCHUH B
COOTBETCTBUU C TIOJOKEHUEM JJIeMEeHTOB B llepumogmyeckoil cucreme u

CTPOCHUCM UX aTOMOB

CtpoeHueBeniecTBa

3.1

Xumuyeckass cBsizb. KoBaneHTHas (monsipHass U HEMOJISIpHAsl)  CBA3b.
DNEeKTPOOTPULIATEILHOCTh ~ XUMHUYECKUX  d3JeMeHTOB.  MoHHast  CBs3b.

MeTananueckasacBsI3b




3.2

Tunbl KpUCTANIMYECKUX PEMIETOK (aTOMHas, MOHHAsA, MeTaJUIM4YecKasi),
3aBUCHMOCTb CBOMCTB BEIECTBA OT THUIIA KPUCTAUIMYECKOM PEIIETKM M BUIA

XUMHYECKOH CBSI3U

4.1

4.2

Baxuneimme MMPEACTABUTCIIN HCOPraHWYCCKHUX BEIICCTB. Hemerammer u ux

COCAMHCHUA. Mertamisl u HUXCOCIUHCHUA

Knaccupukanuss u HOMEHKJIATypa HEOPraHUYECKUX COCAMHEHUN: OKCHIIOB
(coneoOpa3yromue: OCHOBHBIE, KHUCJIOTHBIE, amdoTepHbIe) u
HEC0JICOOpa3yrolIue; OCHOBAaHWH (IIENOYM M HEPACTBOPUMBIE OCHOBAHUS);
KACIOT  (KHCIOPOJCOACpKAIIMEe ©  OCCKUCIOPOJIHBIC, OJHOOCHOBHBIE U

MHOT'OOCHOBHBIE); COJIEH (CPETHUX U KUCIIBIX)

@u3nyeckue M XMMUYECKHE CBOMCTBAa MPOCTBIX BELIECTB-HEMETAJIOB:

BOJIOPO/Ia, XJIOpa, KUCIOPO/ia, Cephl, a30Ta, pocdopa, yriepoaa, KpeMHUS

4.3

4.4

duznyeckue W XHMHUYECKHE CBOMCTBA IPOCTBIX BCHICCTB-MCTAJIOB: JINTHUA,
HaTpus:, Kajlausi, Maraus u KaJlbIusi, AJIFOMHHUA, KCEJIC3a.

DNEKTPOXUMHUYECKUUPATHANPSKEHUIIMETAIIIOB

DuU3nyeCcKue U XUMUYECKHE CBOWCTBA BOJOPOJHBIX COEAMHEHUM HEMETAIUIOB:

XJOPOBOIOPO/IA, CEPOBOOPOAA, AMMHAKA

4.5

Ouznyeckue U XUMHYECKHE CBOICTBa OKCHUIOB HemeTamnoB: cepel (IV, VI),
azora(ll, IV, V), docdhopa(ll, V), yraepoma(ll, IV), xpemuusa(lV).

HOJ'IyLIeHI/IeOKCI/II[OBHeMCTaHHOB

4.6

4.7

4.8

4.9

4.10

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

sxkenesa(ll, I).ITomyyenneokcu10BMeTawIOB

XVMHYECKHE CBOMCTBA OCHOBaHWI M aM(pOTEpPHBIX THAPOKCUAOB (Ha ImpUMEpe
THAPOKCUIOB  QFOMHHHS, JKene3a, UuHKa). [lodydyeHHMeocHOBaHWN U
aM(}OTEePHBIXTHAPOKCHIOB

OO0me XUMHYECKHE CBOMCTBA KHCIOT: XJIOPOBOJIOPOIHOM, CEPOBOJIOPOIHOM,
CEpPHUCTOM, CEpHOH, a30THOH, (HochOpHOU, KPEeMHHEBOH, yroibHOU. OcoObie
XMMUYECKHE CBOWCTBA KOHUEHTPUPOBAHHOM CEPHOM U a30THOM KHCIIOT.
[Tonyyenue kucaot

OO0mme XxuMHYECKHe CBOMCTBa cpenHux coset. [lomyuenneconeit

[Tonydyenne, coOupaHue, paclo3HaBaHHE BOJOPONA, KHCIOPOJa, aMMHAKa,

YIJIEKHUCIIOTO Ta3a B 1abopaTopuu

4.11

[lonmyyenue ammmuaka, CEpPHOM M a30THOM KHUCJIOT B HIPOMBILLUICHHOCTH.

O0mMecnoCOOBIMOTYYSHUSIMETAIIIOB




4.12

I'ereTmueckas cBsI3b MECXKAY KilaCCaMU HECOPraHUYCCKUX COGI[I/IHGHI/II\/'I

XI/IMI/I‘IGCKI/IepeaKHI/II/I

5.1

Kraccudukarnuss XuMHYECKHX peakuuii Mo pa3IMyHbIM [IPU3HAKAM: [0 YUCITY H
COCTaBy YYAaCTBYIOIIMX B PEAKIMU BELIECTB, MO TemioBoMy 3¢pdekry, mo

M3MEHEHMIO CTEIICHEH OKHMCIICHUS XUMUUECKIX YJIEMCHTOB

52

5.3

54

5.5

TennoBoii 23 PeKT XUMHUECKONW peakluu, TEPMOXUMHUYECKUE YpaBHEHHS. DK30-

Y SHJIOTEPMUYECKUE PEAKIMU. TepMOXUMUUYECKUE YPABHEHUS
OKHCIUTEIbHOBOCCTAHOBUTENbHBIE peakiuu. OKUCIUTEIM U BOCCTAHOBUTEIIH.
[Ipoueccolokucienus u BOCCTaHOBJICHUSI.
DNEKTPOHHBINOATAHCOKHCIUTEIILHOBOCCTAHOBUTEIILHONPEAKITHN

Teopus anekTpoauTudeckoi nucconuanuu. KaTuonsl, aHMOHBI. DJIEKTPOIUTHI U
HEAIEKTPOIUTHL. CHIIbHBIC U CIIA0bIe AJIEKTPOIUTHI. CTEIeHbIUCCOITUAIITT
Peakiiuu monHoro obmeHa. YCIOBHS NMPOTEKAHUS PEAKIMA MOHHOTO OOMEHa,

IIOJIHBIC COKpaH_[éHHBIe HWOHHBIC YPABHCHUS peaKI_[I/Iﬁ

XuMus U OKpYyXKaromasacpeaa

6.1

BemecrBa u Marepuansl B IIOBCEAHEBHOM JKHM3HM 4eloBeKa. besomacHoe
UCIIOJIb30BaHUE BEIIECTB M XMMMYECKUX peakuuid B J1abopaTOpuu U OBITY.

HepBaHHOMOH_ILHpI/IXI/IMI/I‘-IeCKI/IXO)KOFaX " OTPAaBJICHUAX

6.2

XUMHYECKOE 3arpsi3HEHHE OKpYyXKarolleil  cpeapl  (KHCIOTHBIE — JIOXK[IH,
3arpsi3HEHUE TOYBBI, BO3/yXa W BOJOEMOB), CIIOCOOBI €r0 MPEIOTBPAIICHUS
[IpenenpHast nmomyctumas koHmeHtparus BemecTB (IIJJK). Pomp xumun B
pelIeHUN OKOJOTHYECKUX TMpoOjeM. YCuIeHHe MapHUKOBOTO dddekra,

pa3pymi€eHue 030HOBOT'O CJI0s

6.3

6.4

[Tpumenenue cepsl, azota, (pocdopa, yriepoaa, KpeMHUS U UX COECTUHEHHH B
ObITY, MEAULUHE, MPOMBIIUIEHHOCTH U CelIbCKOM xo3siicTBe. Ilpumenenue
METAJIJIOB M CIUIaBOB (CTalb, YYryH, AIOPATIOMUHUN, OpoH3a) B OBITY H
IIPOMBIIIIEHHOCTH UX coequHEHUH. [IoHsATHE 0 KOPPO3UM METaIIJIOB, OCHOBHBIE
CIOCOOBI 3alIUTHI UX OT KOPPO3UU

[TpuposHble UCTOYHHKH YTJIEBOJIOPOAOB (Yroyib, NPUPOIHBIA Tra3, HedTh),

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

6.5

[lepBoHayanbHBIE MOHATHS 00 OPraHMYECKHX BEIECTBAX KAaK O COCTUHEHMSX
yrieposa (MeTaH, 3TaH, STUJIEH, alleTUIIeH, 3TaHOJI, TJIMLIEPUH, YKCYCHas! KUCIIOTA).
[NonsiTne 0 OMONOTHYECKN BaKHBIX BEIIECTBAX: JKUPaX, OENKax, yriieBoAax — U UX

POJIN B )KU3HU YCIIOBEKA




Pacuérnr:

7.1 o OpMYIaMXUMUICCKUX COCTUHCHHU I
7.2 Macchl (MaccoBOi) 10JIM pPaCTBOPEHHOTO BEIIECTBA B PACTBOPE
7.3 MOXUMHUYECKUMYPABHEHUAM
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