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MNOACHUTEJBHASA 3AIINCKA

[IporpammMa 1O XMMHM Ha YpOBHE OCHOBHOrO 00IIero o00pa3oBaHUs
COCTaBJ€Ha Ha OCHOBE TpeOOBaHMII K pe3ysibTaTaM OCBOCHHUS OCHOBHOM
00pa3oBaTenbHOMN MTPOrpaMMbl OCHOBHOTO 00IIIETO 00pa30BaHuUs, MPEACTaBICHHBIX
B ®I'OC OO0, a Takxke Ha OCHOBEe deaepalbHON paboyeil TporpaMmbl
BOCITUTAHUS U C YYETOM KOHLEIMIIUU NPEnofaBaHus y4eOHOro npeaMera « XuMHush»
B 00pa3oBaTeNbHBIX opranu3anusx Poccuiickoit denepanum.

[Iporpamma mo xuMuu Aa€T MOpENCTABICHUWE O IENAX, OOIIeld CTpaTreruu
oOydeHusi, BOCIUTAHUS W Pa3BUTHS OOYYAIOMIMXCS CPEACTBAMH YYEOHOTO
npeaMera, yCTaHaBJIMBAET 00s13aTEIbHOE peAMETHOE COJiepKaHue,
NpEAyCMaTPUBAET PACHpPEIEICHUE €ro IO KiaccaM M CTPYKTYpPUPOBAHHE MO
pasienaM M TeMaM MpOrpamMMbl MO XUMHH, OMNPENEISIET KOJIMYECTBEHHBIE U
Ka4eCTBEHHbIC XapaKTepUCTUKHU COJIepKaHuUs, PEKOMEHIYEMYIO
MOCJEAOBATEILHOCTh HU3YUYEHHS XHMUU C Y4YETOM  MEXKIOPEAMETHBIX U
BHYTPUIPEIMETHBIX  CBsI3€H, JIOTUKM Yy4eOHOTO TMporecca, BO3PACTHBIX
0COOEHHOCTEN  O0yYalolUXCs, OMNpeAeNnseT BO3MOXKHOCTU MpeaMera s
peanuzauuu TpeOOBaHUM K pe3yjbTaTaM OCBOEHHS OCHOBHOW 00Opa3oBaTeIbHOM
porpamMMbl Ha YPOBHE OCHOBHOTO OOIIETO 00pa3oBaHMs, a TakKe TPEOOBaHUM K
pesyibpTaTamM 00y4YeHHUs XUMUW Ha YPOBHE IIEJIeH M3YUeHUs MPeMeTa U OCHOBHBIX
BUJIOB Y4YEOHO-IIO3HABATENIHOM JIEATEIbHOCTH OOYYarollerocss Mo OCBOEHUIO
y4eOHOr0 CO/IepKaHUSI.

3HaHWE XHMHUHM CIYXUT OCHOBOW [UJIsi (OPMHUPOBAHUS MHUPOBO33PEHUS
00ydJaromerocs, ero mpeaCTaBICHUH O MAaTEPHAIBHOM €IWHCTBE MHPA, BAXKHYIO
poJib WrparoT (GOpMUPYEMbIE XUMHEH MPEICTABICHUS O B3aMMOIPEBPAIICHUSIX
PHEPIrUM M 00 HBOJIONUHU BEIIECTB B MPUPOJE, O MyTAX PEHIeHUs Tr100aIbHBIX
npo0seM yCTOMYMBOIO PA3BUTHUSI YEJIOBEUECTBA — CBHIPHEBOM, SHEPreTHUYECKOM,
MUIIEBOM M 3KOJIOTHYECKOU 0€30MacHOCTH, MPOOIeM 3IpaBOOXPAHEHUS.

N3yuenune xumuu:

CIIOCOOCTBYET  peanu3allid  BO3MOXKHOCTEW  JUIsi  CaMOpa3BUTHUS U
dbopMHUpOBaHUS KYJIbTYpPbl JUMYHOCTH, €€ 0011eH U PyHKIIMOHAILHON TPaMOTHOCTH;

BHOCUT BKJIaJ] B (JOPMUPOBAHUE MBIIUICHUS M TBOPYECKUX CIIOCOOHOCTEH
o0ydJaronmxcsi, HABBIKOB HMX CaMOCTOSATEIHLHOM yd4eOHOU  JesTeIbHOCTH,
DKCIIEPUMEHTATLHBIX W HCCICIOBATEICKAX YMEHHM, HEOOXOAMMBIX KakK B
MOBCETHEBHOM JKM3HU, TaK U B MPOPECCUOHATILHOM S TENbHOCTH;

3HAKOMUT CO CHenudUKOl HAay4YHOrO0 MBIIUICHHS, 3aKIaJblBA€T OCHOBBI
LEJIOCTHOTO B3IJIsiAa HA €AUHCTBO MPUPOIBI U YEIIOBEKA, SBJISIETCS OTBETCTBEHHBIM
3TanoM B (POPMHUPOBAHUH €CTECTBEHHO-HAYYHON TPAMOTHOCTH O0YYaIOIINXCS;



criocoOcTByeT (OPMHUPOBAHUIO IIEHHOCTHOTO OTHOIICHUS K €CTECTBEHHO-
HAay4YHbIM 3HAaHHSM, K IPUPOJE, K YEIOBEKY, BHOCUT CBOM BKJIAJ B 3KOJOTHYECKOE
o0Opa3oBaHue 00yYarOIIHUXCA.

JlanHbple HampaBiieHHs B OOYYEHMM XHMHUHM OOECHEUYMBAIOTCS CHEeU(pUKON
colepxkaHus  y4eOHOro mpeaMeTra, KOTOPBIA  SIBISETCS  MENaroru4ecku
alalITHPOBAHHBIM OTpakeHHEM 0a30BOI HAYKH XMMUU Ha OMPEACIEHHOM 3Tare eé
pa3BUTHUSL.

Kypc xumun Ha ypoBHE OCHOBHOTO 00IIEr0 00Opa3oBaHUsi OPUEHTUPOBAH Ha
OCBOCHHME OOYyYalOUIMMHUCS CHCTEMbl MEPBOHAYAIBHBIX TMOHATUA XUMHH, OCHOB
HEOPTAaHUYECKOM XHMHUM M HEKOTOPBIX OTIEIBHBIX 3HAYUMBIX MOHSITUN
OPTaHUYECKON XUMHH.

CTpykTypa copepkKaHus MPOTpaMMbI IO XUMHHA C(POPMUPOBAHA HA OCHOBE
CHUCTEMHOTrO mnoaxona Kk e€ mzyueHuro. ConepkaHHWe CKIIAJbIBAETCS U3 CUCTEMBI
MOHATUN O XUMHUYECKOM DJIEMEHTE U BEIIECTBE U CUCTEMBI OHITUN O XUMUYECKOU
peakuuu. OO0€ H3TH CUCTEMBI CTPYKTYPHO OpraHU30BaHbl 110 MPUHIUILY
MIOCJIETIOBATEILHOTO PA3BUTHS 3HAHMM HA OCHOBE TEOPETUYECKUX IMPEICTABICHUMN
Pa3HOTO YPOBHSI:

— aTOMHO-MOJIEKYJISIPHOTO YUYEHHSI KAK OCHOBBI BCETO €CTECTBO3HAHUS;

— Ilepuomnueckoro 3akona /1. 1. MenneneeBa Kak OCHOBHOT'O 3aKOHA XUMUH;

— YYEHHS O CTPOCHUHU aTOMa U XUMHUYECKOW CBSI3H;

— TPEACTaBICHUN 00 BIEKTPOIUTUYECKONW JIUCCOLMAIIMU BEIECTB B
pacTBopax.

TeopeTnuecknue 3HaHHUS PACCMATPUBAKOTCA HA OCHOBE OMIIUPUYECKU
MOJIyYEHHBIX U OCMBICIEHHBIX (PAKTOB, PA3BUBAIOTCS MOCJEA0BATEIHLHO OT OJHOTO
YPOBHSI K JPyroMy, BBIONHIS (YHKIUH OOBSICHEHHS ¥ TMPOTHO3UPOBAHUS
CBOWCTB, CTPOCHUS U BO3MOKHOCTEU MPAKTHYECKOTO MPUMEHEHHS U TOJTYyUYEHUS
M3Yy4YaeMbIX BEILIECTB.

OcBoeHue MmporpaMMbl IO XUMHUU  CIOCOOCTBYET  (OPMHPOBAHUIO
IIPEACTABICHNS] O XUMHYECKON COCTABIIIOIIEN HAYyYHOW KapTHUHBI MHpPA B JIOTMKE
€€ CHCTEMHOM MPHUPOAbI, LIEHHOCTHOTO OTHOIICHUA K HAy4YHOMY 3HAHUK U
METOJIaM TMO3HAaHUS B Hayke. M3yuyeHne XWMHUU OPOUCXOAUT C IPHUBJICYEHHUEM
3HAHUM M3 paHee M3YyUYEeHHbIX Y4EeOHbIX NpeaAMeToB: «OKpyXaromuil Mupy,
«buonorus. 5—7 knacce» U «PuU3nKa. 7 Kiaccy.

[Ipn w3ydYeHMH XUMHUHM TPOUCXOAUT (OopMUpOBaHWE 3HAHUN OCHOB
XUMUYECKON HAYKH KaK 00JIaCTH COBPEMEHHOTO €CTeCTBO3HAHMS, MPAKTHYECKOU
JEATEIIbBHOCTH YEJIOBEKA M KAaK OJHOIO0 M3 KOMIIOHEHTOB MHUPOBOM KYJBTYpHI.
3ajaya y4eOHOro mpenMeTra COCTOMT B (OPMHUPOBAHUU CHCTEMbl XMMHYECKHX
3HAHUN — Ba)KHEUIUX (haKTOB, MOHATHM, 3aKOHOB U TEOPETUYECKHUX TOJIOKECHHM,
JOCTYITHBIX O00OOIICHU MHPOBO33PEHUECKOTO XapakTepa, sS3blKa HAyKH, B



OpUOOIIEHNHM K HAy4YHbIM METOJaM T[IO3HAHUSA TPU HU3YYCHHH BEIECTB U
XUMHUYECKHUX PEaKIuii, B (OPMUPOBAHUHN U PA3BUTHUU MMO3HABATEIBbHBIX YMEHUH U
UX TPUMEHEHWH B Yy4eOHO-NO3HABAaTENbHOM U y4eOHO-HCCIIEeI0BATEIbCKON
NEeATEIbHOCTH, OCBOCHMM NpaBWJ 0€30MacHOr0 OOpallleHHs C BeleCTBAMHU B
MOBCETHEBHOM JKU3HHU.

[Tpu u3yueHun XMMHHU Ha YPOBHE OCHOBHOT'O OOIEro 0Opa30BaHUSI Ba)KHOE
3Ha4YeHHE MPUOOPENN TAKUE LI, KaK:

— (opmupoBaHHe WMHTEIUIEKTYaJbHO PAa3BUTON JMYHOCTH, TOTOBOM K
caM00Opa30BaHUI0, COTPYIHUYECTBY, CAMOCTOSITEIbHOMY NPHUHSITHIO DPEIICHUM,
CIOCOOHOM aIanTUPOBATHCA K OBICTPO MEHSIOIUMCS YCIOBUSIM KU3HU;

—  HampaBJCHHOCTh OOy4YeHHs] Ha CHCTEMaTH4YecKoe MpHUOOIIEeHHE
0o0ydJamuxcsi K CaMOCTOATEIbHOW IO3HABATEIbHOW JEATENbHOCTH, HAyYHBIM
METO/aM MO3HaHus, (GOPMHUPYIOIMM MOTHBALIUIO M PAa3BUTHUE CIOCOOHOCTEH K
XUMUHU;

— obecreueHne ycloBui, CIOCOOCTBYIOIINX MPHOOPETEHUIO 00YUYaIOUMUCS
OMbITAa Pa3HOOOPA3HOW MAESITENbHOCTH, MO3HAHHWA U CAMOIO3HAHMS, KIIOUYEBBIX
HAaBBIKOB (KJIFOUEBBIX KOMIIETEHI[MI), UMEIOLIMX YHUBEPCAIbHOE 3HAUEHHUE IS
Pa3IMYHBIX BUJIOB ACSATEIBHOCTH;

— (opmupoBanue oOmeNd (QYHKIIMOHAIBHOW U €CTECTBEHHO-HAYYHOU
IPaMOTHOCTH, B TOM 4YHCIE YyMEHHH OOBSCHATP M OLICHUBATH SIBJICHUS
OKpPY’KalOIIer0 MHpa, WUCIONB3YysS 3HAHWUS U OMbIT, MOJTYYCHHbIE MPU H3YYEHUU
XUMUHM, NPUMEHITh HMX MPU PpEIIeHUd MpoOJieM B MOBCEIHEBHOM XKU3HU U
TPYJIOBOM IE€STEIbHOCTH;

— ¢opMmupoBaHHe y OOydYarOHMIMXCS TIyMaHUCTHYECKUX OTHOIICHHH,
NOHMMAHUSA LEHHOCTH XUMHUYECKHX 3HAHUWA [UIsi BBIPAOOTKH HSKOJIOTMYECKU
1eJeCO00pa3HOro TMOBEACHUS B OBITY M TPYAOBOM JEATEIbHOCTH B HEJIX
COXpaHEHUsI CBOETO 3/I0POBbS U OKPYKAIOLIEH TPUPOAHON CPEbL;

— pa3BUTHE MOTHUBAIIMM K OOYUYEHHIO, CIOCOOHOCTEM K CaMOKOHTPOJIO U
CaMOBOCITMTAHUIO HA OCHOBE YCBOEHHS OOIIEUETOBEYECKUX ILIEHHOCTEH,
TOTOBHOCTU K OCO3HAHHOMY BBIOOpY MpO(dUIIS M HANPABIEHHOCTU AATBHEHIIIETO
oOydJeHwus.

OO1iee 4YUCIO YacoB, OTBEACHHBIX /I HM3Y4YEHUSI XHMHUM Ha YpPOBHE
OCHOBHOTO 00111er0 00pa3oBaHus, coctabisieT 136 yacoB: B 8 kiacce — 68 gacoB (2
yaca B HEJIel0), B 9 kitacce — 68 4yacoB (2 yaca B HEACIIO).



COIAEPKXAHUE OBYYEHUA

8 KIIACC

IlepBoHayaibHbIe XUMHYECKHE TOHATHS

[Ipenmer xumuun. Ponb XMMUM B )KU3HH YEIOBEKA. XMMUS B CHCTEME HayK.
Tena u BemjectBa. DU3MUECKUE CBOWCTBA BEMIECTB. ATpPEraTHOE COCTOSTHUE
BellecTB. [loHsATHE O MeTOnax Mo3HAaHWS B XMMHH. UUCThIE BElIECTBA U CMECH.
CriocoObl pa3esneHust CMeceil.

ATOMBI ¥ MOJEKYJbl. XHUMHYECKHE BJIEeMEHTbl. CHUMBOJBI XWMHUYECKUX
snemMeHTOB. [IpocThie U CioKHbBIE BellleCcTBA. ATOMHO-MOJIEKYJISIPHOE YUEHUE.

Xumuueckass ¢opmyna. BaneHTHOCTP aTOMOB XUMHUYECKHUX JJIEMEHTOB.
3akOH TMOCTOSHCTBA cocTaBa BemecTB. OTHOCUTENbHAs aTOMHAs Macca.
OTHOcuUTENbHAs MOJIEKYJIsIpHas mMacca. MaccoBast JoJIsI XUMUYECKOTO 3JIEMEHTA B
COCJINHEHUH.

KomnuectBo Bemectsa. Moisb. MonsipHas macca. B3aumocBsA3p KoJIM4eCTBa,
MacChl M 4YHCJIAa CTPYKTYPHBIX €IWHUI] BemiecTBa. Pacuérel mo dopmynam
XUMUAYECKUX COCTUHEHUM.

@u3NueCcKUe U XMMHUUYECKUE SABJICHUSA. XUMHUUECKasl peakluus U €€ MPU3HAKH.
3aKOH COXpaHEHHS MAacCChl BEIIECTB. XHUMHUYecKue ypaBHeHHs. Knaccudukanus
XUMUYECKUX PEAKIUi (COeTMHEHNS, Pa3I0KEeHHUSI, 3aMEIICHIS, 0OMEHa).

Xumuyeckuii IKcnepumenm:

3HAKOMCTBO C XMMHUYECKOW MOCYAOH, MpaBujiaMu paboThl B JabOpaTopuu U
npuémMamu o0pallleHus: ¢ J1aboOpaTOpHBIM 00OPYJOBAaHUEM, U3YUEHUE U OIMCAHUE
bu3nYecKuX CBOWCTB O0paslOB HEOPTAHWMYECKUX BEIIECTB, HAOJIOJICHUE
bu3ndeckux (MIaBICHUE BOCKA, TasHUE JbJa, PACTUpPAHHE caxapa B CTYTIKE,
KUIEHUE M KOHJACHCAIUs BOJAbI) U XMMHUYECKUX (TOpEHHE CBEYM, MPOKAJMBAHUE
MEJIHOM TIPOBOJIOKH, B3aUMO/JICUCTBUE MeJla ¢ KUCJIOTON) SIBJIEHUM, HAOII0/ICHUE U
ONMCAaHWE NPU3HAKOB MPOTEKAHUS XMUMHUYECKHX peakluid (pas3iioKeHHe caxapa,
B3aMMOJICUCTBUE CEPHOM KHUCJIOTHI C XJOPUAOM Oapwuisi, pa3ioKeHHe THUAPOKCHIA
menu (II) npu HarpeBanuu, B3auMoJIeicTBUE xkee3a ¢ pactBopom conu meau (1),
U3Y4YEHHUE CIOCOOOB Pa3JeeHHs] CMECed: ¢ MOMOIIbI0 MarHuTa, (pUIbTPOBAHUE,
BbINIApUBaHUE, AUCTUILISALMSA, XpoMaTorpadusi, MpoBeeHuEe OUUCTKU MOBAPEHHOU
comd, HAOMIOJEHWE W  ONHWCAHWE  PE3yJbTaTOB  MPOBEIACHUS  OIBITA,
WJUTIOCTPUPYIOLIETO 3aKOH COXPAaHEHUSI MAacChl, CO3[JaHUE MOJEJIEH MOJICKYJ
(ImapocTepKHEBBIX ).

Baxkueuuue npeacTraBuTe M HEOPraHUYECKUX BellecTB

Bo3gyx — cMmech razoB. CocraB Boznyxa. Kucimopon — aynemMeHT U mpocToe
BemecTBo. Haxoknenuwe kucimopoga B TpUpoAe, (PU3MYecKne W XUMHUYECKHE
cBorictBa (peakmuu rtopeHus). Oxcupapl. [Ipumenenwme kucmopoma. CrmocoObI



MOJIydeHHUsS] KHUCIIopofa B JjabopaTopuu W TMPOMBINUICHHOCTH. KpyroBopor
Kuciopoaa B mpupoae. O30H — autoTporHas MoAuGUKAIIS KACIOPOaa.

TennoBoit 3¢(}eKT XUMHUECKONH peaklud, TePMOXHMUYECKUE YpaBHEHHUS,
DK30- M DHAOTEPMHUYECKHE peakuuu. TOIUIMBO: yrojlb U METaH. 3arps3HCHHE
BO3/lyXa, YCUJIEHHE MAPHUKOBOTO 3(pdeKTa, pazpyiieHrne 030HOBOTO CIIOSI.

Bopgopon — nsnemenT m mpocroe BewmecTBO. Haxoxnaenuwe Bomopona B
npupoae, GU3NYECKUEe ¢ XUMUYECKHE CBOWMCTBA, MPUMEHEHHE, CIOCOOBI
noxy4deHust. KucmoTsl u comnu.

MomnsipHbiii 00bEM ra3oB. Pac4€Tel Mo XUMUUECKUM YPaBHEHHSIM.

dusnyeckne cBoucTBa BOAbl. Boma kak pacrtBopurens. PacTBOpBIL
HacpimieHHble 1 HEHACBIIIEHHBIE PACTBOPHI. PacTBOpHUMOCTH BEHIECTB B BOJE.
MaccoBas 70Jis1 BEIIECTBA B pacTBOpe. XUMHUYECKHUE CBOMCTBA BOJIbI. OCHOBAHUSI.
Ponp pacTBOpoB B Ipupos€e U B KU3HU 4desioBeKa. KpyroBopor BoAbI B IIPUPOJE.
3arps3HeHre NpUpOaHbIX BoA. OXpaHa U OYMCTKA MPUPOIHBIX BO/I.

Knaccudukanus neopranmveckux coemnuHenmit. Oxcumsl. Knaccudukarms
OKCHUJIOB:  cojieoOpasyromue (OCHOBHBIE, KHCIOTHBIC, amMQpOTEpHbIE) U
HecosieoOpaszyromue. Homenknarypa oxcugoB. Dusuwdeckne ©U XUMHUYECKUC
CBOMCTBA OKCUJIOB. [lonydeHne oKCuaoB.

OcHoBanusi. Knaccudukanuss ocHOBaHHMM: WIENOYM U HEPACTBOPUMBIE
ocHoBaHMs. Homenknatypa ocHoBaHui. PU3MYECKUME W XUMHUYECKUE CBOMCTBA
ocHoBaHMM. [lomyuenne ocCHOBaHM.

Kucnotel. Knaccuduxanus kucnor. Homenknarypa kucinor. dusnyeckue u
XUMHUUYECKUE CBOMCTBAa KHUCHOT. Psan axktuBHoctu meramwioB H. H. bekerosa.
[TosrydyeHue KUCIOT.

Conu. HomeHnkinatypa coneid. @u3nyeckre U XUMHUYECKUE CBOMCTBA COJIEH.
[lonydenue cosen.

['eHeTnyeckas CBSI3b MEXKY KJIaCCaMU HEOPTAHUYECKUX COCAUHEHUM.

Xumuueckuii IKcnepumenm:

Ka4ECTBEHHOE OIPEICIICHUE COAEPKAHUS KUCIOPOAA B BO3AyXE, MOJYUYCHHUE,
cobupaHue, pacmo3HaBaHWE M W3YYEHHUE CBOWCTB KHCIOpOAa, HaOII0IeHNE
B3aUMOJCUCTBUSL BEIIECTB C KHUCJIOPOAOM H YCJIOBUS BO3HUKHOBEHUS W
IpeKpalieHus TopeHus (moxapa), O3HAKOMJIEHWE C oOpa3liaMH OKCHIIOB U
OMHMCaHUE MX CBOMCTB, MOJy4YeHHE, COOMpaHUE, PACIO3HABAHUE M H3yUYEHHUE
CBOWCTB BOJIOpoJia (rOpeHue), B3auMojencTBue Bojoposaa ¢ okcujaoM meau (II)
(BO3MOXHO HCITIOJIb30BAHUE BUIEOMATEPUAIIOB), HAOTMIOACHUE O0pa3IloB BEIIECTB
KOJIMYECTBOM 1 MOJIb, HCCNEJOBAaHUE OCOOEHHOCTEM pacTBOPEHHUS! BEIECTB C
pa3IMYHOM PACTBOPUMOCTBIO, MPUTOTOBJIEHUE PACTBOPOB C ONPEAECIEHHOU
MacCOBOW AOJIEd pacTBOPEHHOTO BEWIECTBA, B3aMMOJECHCTBUE BOAbI C METAJIAMU
(HaTpyeM ©  Kaibl[ueM) (BO3MOXKHO HCHOJIb30BAaHHE BHJIEOMATEPHUANIOB),



UCCIIEIOBAaHUE O00pa3lloB HEOPraHMYECKHWX BEIIECTB pPa3IMYHBIX KIACCOB,
HaOJIOICHNE W3MEHEHHUSI OKPACKH MHAMKATOPOB B PACTBOPAX KHCIIOT W IIEJIOYCH,
uzyuyeHue B3zaumojenctBua okcuga mean (II) ¢ pacTBOpoM CepHOWM KHCIIOTHI,
KHCJIOT C METajulaMHi, pPEakUWil HEUTpaIM3alHM, IOJYyYEHUE HEPACTBOPUMBIX
OCHOBaHHWM, BBITECHEHHE OJHOTO METAJa JIPYTHMM K3 PacTBOpa COJM, PELICHHE
AKCIIEPUMEHTAIIBHBIX 3a/a4 N0 TeMme «BaxkHeWmme Kiaaccbl HEOPraHUYECKUX
COEUHEHUID.

IHepuoauueckuii 3axkoH u Ilepuoanyeckasi cucreMa XUMHYECKHX
iemeHnToB JI. . MenaeneeBa. CtpoeHue aroMoB. XHMMHYECKasi CBA3b.
OKHCINTETIbHO-BOCCTAHOBUTEILHbIC PEAKIHHU

[TepBble TOMBITKM KIAcCU(PHUKAIMA XUMHUYECKHX dJeMeHTOB. [lonsTue o
rpynnax CXOJHBIX 3JJIEMEHTOB (IIEJIOYHBIE M IIETOYHO3EMEIbHbIE METAILIbI,
raJIoreHbl, MHEPTHBIE Ta3bl). DJIEMEHThI, KOTOpbIE 00pa3yloT aM(OTEpHbIE OKCUIBI
Y TUAPOKCUJIBI.

[lepnognueckuit 3axoH. Ilepuoauyeckas cucreMa XMMUYECKUX 2JIEMEHTOB /1.
U. MenneneeBa. KopoTkomepuonHas W AJUHHONEpPHOAHAS  (OPMBI
[Ieprnonnueckoit cucrembl xumuueckux aeMeHToB [[. . Menneneesa. Ilepnoast
u rpynmbl. Ou3nyecKui CMBICH MOPSAAKOBOTO HOMEpPA, HOMEpPOB NEPUOAA U
IPYIIIBI AJIEMEHTA.

Crpoenne atomoB. CocTaB aTOMHBIX sifep. M3oTonbl. DnekTponbl. CTpoeHue
JIEKTPOHHBIX ~ 00O0JIOYeK aTOMOB TMepBbIX 20 XUMHUYECKHX  DJIEMEHTOB
[Tepuognueckon cuctemnl . M. MennpeneeBa. XapaKTEpUCTUKA XUMHUYECKOTO
AJIEMEHTA 10 €ro MoJIoKeHuto B [lepunoanueckoi cucreme 1. . Menneneena.

3aKOHOMEpPHOCTM M3MEHEHUS pPAaJANyca aTOMOB XHMHYECKHUX DSJIEMEHTOB,
METAJUIMYECKUX U HEMETAJUIMYECKUX CBOVCTB IO IPYIIIAM U IIEPHUOJIAM.

3nauenue [lepuoanueckoro 3akoHa u [leproauueckoil CUCTEMbl XUMHUECKUX
DJIEMEHTOB JUIA Pa3BUTUA Haykd W mnpaktuku. [[. M. MennueneeB — y4é€HbIM U
IpaKIaHUH.

Xumuyeckasi cBa3b. KoBajneHTHas (mosisipHass W HEMOJISIpHAsi) CBSA3b.
DNEeKTPOOTPUIIATETLHOCTh XUMHUECKUX AJIEMEHTOB. IOHHAsI CBS3b.

Crenenb  okuciieHusi.  OKHCIMTEIbHO-BOCCTAHOBUTEIBHBIE  PEAKIIUHU.
[Iponiecchl OKUCIIEHNs U BOCCTAHOBIIEHUS. OKUCIUTENN U BOCCTAHOBUTEIIH.

Xumuueckuii IKcnepumenm:

H3y4deHue OoOpasloB BEIIECTB METAUIOB W HEMETAJIOB, B3aUMOJCHCTBHUE
TUJIPOKCUAA LIMHKA C PAacTBOPAMHM KHUCIOT W WIEIOYEH, MPOBEACHUE OIBITOB,
WUIKOCTPUPYIOLIUX ~ NPUMEPBl  OKHUCIIUTENIBHO-BOCCTAHOBUTEIBHBIX  PEAKLUN
(ropeHue, peakiuu pazioKeHUsl, COSTUHEHU ).

Mesicnpeomemmnule cea3u



Peanu3anus MeXnpeaMeTHhIX CBA3EH MpPU M3YYEHHMM XUMUKM B 8 Kiacce
OCYIIECTBIISIETCS. 4Ye€pe3 HCIOJIb30BAHHE KaK OOIIMX €CTeCTBEHHO-HAYUYHBIX
NOHATUH, TaK U MOHATUH, SBJISIOIINUXCSA CUCTEMHBIMU JUISI OTAENIBbHBIX MPEIMETOB
€CTECTBEHHO-HAYYHOIO ITUKJIA.

OO01Me ecTeCTBEeHHO-HAY4YHbIE MOHSATUS: HAy4YHbIM (akT, rurnoTesa, Teopus,
3aKOH, aHaJM3, CHHTE3, Kilaccu(ukamus, TMepuoIuIHOCTh, HAOII0ICHHE,
DKCHEPUMEHT, MOACIUPOBAHUE, U3MEPEHUE, MOJIEIIb, SIBJICHUE.

@usnka: Marepus, aToM, D3JJIEKTPOH, NPOTOH, HEUTPOH, HOH, HYKJIHUJ,
W30TOIbI, PAAUOAKTUBHOCTh, MOJIEKYJA, DJIEKTPUUYECKUIN 3apsiji, BEUIECTBO, TEJO,
00BbEM, arperaTHO€ COCTOSIHME BEIleCTBA, I'a3, (PU3MUYECKUe BETUUYUHBI, €AUHUIIbI
U3MEPEHHUsI, KOCMOC, TUTAHETHI, 3BE37b1, COITHIIE.

buonorus: ¢orocunTes, qpixanue, 6uocdepa.

['eorpadus: armocdepa, ruapochepa, MHUHEpaNbl, TOPHBIE TMOPOJBI,
MOJIE3HBIE NCKOMAEMBIE, TOTLIMBO, BOJHBIE PECYPCHI.

9 KUIIACC

BemecTBo M XUMHYECKasi peaKkHus

[Iepnognueckuit 3axoH. [lepuoauyeckas cucreMa XMMUYECKUX 2JIEMEHTOB /1.
N. MenaeneeBa. CTpoeHHE aTOMOB. 3aKOHOMEPHOCTH B HM3MEHEHUU CBOMICTB
XUMUAYECKUX DJJIEMEHTOB TMEPBBIX TPEX MEPUOMNOB, Kaius, Kalblusi M HX
COCIMHEHU B COOTBETCTBUHM C TMOJIO)KEHUEM 3JeMEHTOB B llepumoamueckoit
CHCTEME U CTPOCHHEM UX aTOMOB.

CrpoeHre BemecTBa: BHIBl XUMHUYECKOW CBSI3U. THIBI KPUCTAIIMYECKHUX
PELETOK, 3aBUCUMOCTh CBOWMCTB BEILIECTBA OT THUMA KPUCTAIUIMYECKOW PEIIETKU U
BHJIA XUMHUYECKOMN CBSI3H.

Knaccudukanus 1 HOMEHKIATypa HEOPraHMYECKHX BEIIECTB. XUMHUECKHE
CBOMCTBA BELIECTB, OTHOCSIIMXCS K PAa3IM4HBIM KJIACCAM HEOPraHWYECKUX
COEMHEHN, TEHETUYECKas CBSI3b HEOPTaHUYECKUX BELIECTB.

Krnaccudukanys XuMUYecKuX peakivii Mo pa3InyHbIM NpU3HAKaM (110 YUCITY
U COCTaBy Yy4YacCTBYIOIIMX B PEaKIUU BEIIECTB, MO TemioBoMy 3¢@deKTy, Mo
U3MEHEHUIO CTETEeHEW OKHCIICHUS XUMUYECKHX 3JIEMEHTOB, MO OOpPaTUMOCTH, IO
YYACTHIO KaTajau3aropa). JK30- U 3HIOTEPMUUYECKUE PEAKLIUU, TEPMOXUMUYECKHE
YpaBHEHUS.

[ToHsiTue 0 CKOPOCTHM XUMHUYECKOM peakiuu. [loHsiTHE 00 0OpaTUMBIX U
HEOOPATUMBIX XUMHUYECKUX peakiusx. [loHATHe O rOMOreHHBIX M TeTePOTeHHBIX
peakuusx. [lonstue o xkaramuse. [lonsTue 0o xumMudeckoM paBHoBecuu. PakToOpHI,
BIIMAIOLNIME HA CKOPOCTh XUMHUYECKOW pEAKUMH M TMOJIOKEHUE XHUMHYECKOIO
PaBHOBECHS.

OKHCIUTETbHO-BOCCTAHOBUTENIbHBIE  PEaKLMM,  DJIEKTPOHHBIM  OanaHc
OKHCJIUTEIIbHO-BOCCTAHOBUTEIILHOM ~ PEAKLIHH. CocraBneHue YpPaBHEHUHN



OKHCJIUTEJIbHO-BOCCTAHOBUTEIIBHBIX ~ PEAaKIUMH C  HCIOJB30BAHHEM  METOJA
3JIEKTPOHHOTO OaiaHca.

Teopus 3MEKTPOIUTUYECKON JUCCOLMALMU. DIEKTPOJIUTHI U HEAIEKTPOIUTHI.
KaTtnonsl, annonsl. MexXxaHW3M [OHUCCOLMAIMU BEIIECTB C Pa3IMYHBIMU BUIAMU
XUMHUYeCcKo# cBsizu. CteneHb auccounanuu. CHUIIbHbBIE U CIA0bIE 3JIEKTPOJIUTHI.

Peakinu noHHoro oOMeHa. Y ciaoBUs NPOTEKaHUS peakiuii HOHHOTO OOMeHa,
NOJIHBIE M COKpAIUEHHbIE HMOHHBIE YypaBHEHHs peakuuii. CBoiicTBa KHUCIOT,
OCHOBAaHMM M COJIE B CBeTE€ MNPEACTaBICHUNA 00 AICKTPOIUTHYECKON
nuccounanuu. KauectBeHHble peakun Ha HOHBL. [IoHATHE O TMApONIU3E CONEil.

Xumuueckuii IKCnepumenm:

O3HAKOMJIEHHME C MOJEISIMUA KPHUCTAJUIMYECKUX PEMIETOK HEOPTaHWYECKUX
BEIIECTB — METAJUIOB M HEMETauloB (rpadurTa W anmmasa), CIO0KHBIX BEIIECTB
(xJopuaa HaTpuUs), UCCIEIOBAHNE 3aBUCUMOCTH CKOPOCTH XUMHUYECKOW pEeaKIuu
OT BO3JCUCTBUS PA3IUYHBIX (PAKTOPOB, HCCIEAOBAHUE BIEKTPONPOBOIHOCTU
pacTBOPOB BEWIECTB, IMPOLECCAa AUCCOUUAIMU KHCJIOT, IIEJI0YE H COJeH
(BO3MOXXHO  HCHOJB30BAHME  BHUJEO MAaTEpPUAIOB), IPOBEJCHHE  OIbITOB,
WUTIOCTPUPYIOMINX ~ MPHU3HAKM  MPOTEKaHUS  peakuMid HOHHOTO  OOMeHa
(oOpazoBaHue ocajaka, BbIJCICHUE Ta3za, o0O0pa3oBaHUE BOJIbI), OIBITOB,
WUIKOCTPUPYIOLIUX ~ NPUMEPBl  OKHUCIIUTEIIBHO-BOCCTAHOBUTEIBHBIX  PEAKLUN
(ropeHue, peaklMH pas3yIoKEHUs, COEIMHEHNs), PAaClIO3HABaHUE HEOPraHWYECKHUX
BEIIECTB C IIOMONIbIO KAYECTBEHHBIX pPEaKUUMd Ha HOHBI, pELICHHE
DKCHEPUMEHTAJIbHBIX 3a]1a4.

HemeTauibl 1 X cOeIMHEHUS

OOmast xapaktepuctuka rajaoreHoB. (OCOOEHHOCTH CTPOEHHUSI aTOMOB,
XapakTepHble cTeneHu okuciaeHus. CTpoeHue U (pu3nuecKkue CBOMCTBA MPOCTHIX
BEIIECTB — TallorTeHOB. XMUMHYECKHE CBOWCTBA HAa NPUMEpPE  XJopa
(B3aMMOJEHCTBUE C METa/llaMH, HEMETallaMH, MIeno4amMu). XJIOPOBOAOPO/I.
ConsiHast KuCIIOTa, XMMUYECKHE CBOMCTBA, IMOJYyYEHHUE, NpUMEHEHHeE. [lelicTBue
XJOpa W XJOPOBOJOPOAA HA OpPraHu3M YeloBeKa. BaxHeumme XJIopuapl U HUX
HAaxO0KJICHUE B IIPUPOJIE.

OOmast xapakTepuctuka 31eMeHTOB VIA-rpynmbl. OcoO€HHOCTH CTPOCHUS
aTOMOB, XapaKTepHbIE cTerneHu okucieHus. CTpoeHue u (U3MYEeCKUe CBOMCTBA
MPOCTBHIX BELIECTB — KUCIOPOAA U Cepbl. AJUIOTPOIHbIE MOAU(DUKAIIMU KUCIOPOIa
U cepbl. XUMUYeckue cBoiicTBa cepbl. CepoBOAOPO, CTpoeHUe, PU3NYECKue U
XUMUYECKHE CBOMCTBA. OKCHIBI CEpbl KaK MPEICTABUTENIN KHUCIOTHBIX OKCHIOB.
Cepnass  kucioTa, @QuU3MYecKMe M XUMHUYECKHE CBOWCTBa (00IIME Kak
NpEeACTaBUTENS Kjacca KHUCJIOT U crnenuduyeckue). XHUMHUYECKUE pEeakiUu,
JeXaliue B OCHOBE MPOMBIIUIEHHOTO Croco0a TMOJMYy4YeHUsI CEPHOM KHUCIOTHI.
[Ipumenenue cepHoil KUCIOThL. COJIM CEPHOM KUCIIOThI, KAYECTBEHHAsl PEAKIUS Ha



cynbpar-uoH. Haxoxaenue cepbl U €€ COEAMHEHHUH B MNpPUPOJE. XUMHUYECKOE
3arpsi3HEHUE OKPYXKAloIel Ccpelbl COEAWHEHUSMU cepbl (KUCIOTHBIE JOMKIH,
3arpsi3HEHUE BO3/1yXa U BOJOEMOB), CIOCOOBI €T0 MPEA0TBPAIICHUS.

OOmast xapakTepucTuka 3JeMeHTOB VA-rpymnmbl. OCOOEHHOCTH CTPOCHHUS
aTOMOB, XapaKTEpHbIE CTENEHU OKHCIECHHUS. A30T, paclpOCTpPAHEHHE B MPHUPO/IE,
duznyeckue u XxuMudeckue cBoiictsa. KpyroBopot asora B mpupoae. AMMuUak, ero
buznyecKkrue 1 XMMHUYECKHE CBOMCTBA, NOJyuyeHue U npuMenenue. Coiau aMMOHuS,
ux GU3NUECKUE U XUMUYECKHUE CBOMCTBA, MpuMeHeHne. KauecTBeHHas peakius Ha
MOHBI aMMOHUS. A30THas KHUCJIOTa, €€ MoyydyeHue, (PU3nYecKue U XUMUYECKUE
CBOMCTBa (OOIIME KaK MPEACTaBUTEN Kjacca KHUCIOT U crhenuduyeckue).
Hcnonp30BaHue HUTPATOB M COJEM aMMOHHSA B KaueCTBE MHUHEPAIbHBIX
yno0peHuii. XuMU4YeCcKoe 3arps3HeHNE OKPY KAIOIIECH CPelbl COSTMHCHISIMU a30Ta
(KUCTIOTHBIE JTOXAM, 3arpsi3HEHHE BO3AyXa, IMOYBBI U BOJOEMOB). Docdop,
ajutoTponHbie Moaudukanuu ¢docdopa, puznueckne M XUMHUYECKHE CBOMCTBA.
Oxcun dhochopa (V) u dhochopras kucnora, GU3NIECKUe U XUMUIECKHUE CBONCTBA,
nonyuenue. Mcnonp3oBanue pochaToB B KaUeCTBE MUHEPAIBHBIX y10OpEHUIA.

OObmas xapakTepuctuka 31eMeHToB [VA-rpynmbl. OcoOeHHOCTH CTPOCHHUSA
aTOMOB,  XapaKTepHbIE  CTENEHM  OKUCIEHUS.  YTJIEpoJ,  aUIOTPOIHbIE
MOAU(UKALIMKM, PACIPOCTpAaHEHUE B TpPUPOAE, (PU3NYECKHE U XUMHUYECKUE
cBoricTtBa. Ancopouus. Kpyrosopot yraepona B mpuponae. OKCUIBI yIiiepoaa, ux
¢usznyeckne W XUMHYECKHE CBOWCTBA, JACHCTBHE Ha JKUBBIE OPTraHU3MBI,
NOJIydYeHUE U MPUMEHEHHE. DKOJOTUYECKHE MPOOJIEMBI, CBSI3AHHBIE C OKCHIOM
yraepona (IV), rumoreza rnoGanbHOr0 NOTEIUIEHUS KiIMMaTa, MapHUKOBBIN
abdexT. YronbHas kuciaoTa U €€ Coiu, UX (pU3nYecKkue U XMMUYECKHUE CBOMCTBA,
nojiyuyeHue W npuMmeHeHue. KadecTBeHHas peakuus Ha KapOOHAT-HOHBI.
Hcnonp3oBanue xkapOOHATOB B OBITY, MEIUIIMHE, TPOMBIIIJICHHOCTH U CEJIbCKOM
XO3MICTBE.

[TepBoHavasibHbBIE MTOHATHS 00 OPraHUYECKUX BEIIECTBaX KaK O COCIMHEHUSIX
yraepoaa (MeTaH, 3TaH, 3TUJICH, alleTUJICH, STaHOJ, TIMLEPUH, YKCYCHAs! KUCIIOTA).
[IpuponHble HMCTOYHUKH YIIEBOAOPOAOB (yrojib, NPUPOAHBIM Tra3, HEPTH),
OPOAYKTHl UX TepepaboTku (O€H3MH), UX pojib B OBITY U MPOMBIIUICHHOCTH.
[ToHsiTHE 0 OMOJNOTMYECKH BaXKHBIX BEILIECTBAX: JKUPAX, O€JIKaX, yriIeBoiax — U UX
poiid B OKM3HM 4eloBeKa. MarepuaibHOEe €AMHCTBO OpPraHUYecKUX M
HEOPTaHUYECKUX COCAMHEHUN.

Kpemumnii, ero ¢Qusmueckue M XUMHYECKHE CBOWCTBA, MOJIY4YEHHE U
npumeHenue. CoeauHeHUs KpemMHuUsi B npupoae. OOume npeacraBieHus o0
okcuae kpemuust (IV) u kpemuueBoil kucnore. CUIMKAThI, UX UCIOJIb30BAHHUE B
ObITYy, B MIPOMBILIUICHHOCTU. BakHeillline CTpoUTeNbHbIE MaTepualbl: KepaMHKa,



CTEKJIO, IIEMEHT, O€TOH, *kene300eToH. [IpobmeMbl 6€30macHOTO WCIOIB30BAHUS
CTPOUTENBHBIX MATEPUAIOB B TOBCETHEBHOM KU3HH.

Xumuueckuii IKcnepumenm:

U3y4yeHue 00pa30B HEOPTAHUYECKUX BEIIECTB, CBOWCTB COJITHOW KHCIIOTHI,
MIPOBE/ICHNE KAUECTBEHHBIX PEaKlMi Ha XJIOPHUI-UOHBI U HAOIIOACHUE MPU3HAKOB
WX TIPOTEKAHWs, OIBIThI, OTPAKAMOIMKME (PU3NUECKHE M XHUMHYECKHUE CBONCTBA
TaJIOr€HOB M WX COEIMHEHHI (BO3MOXXHO HMCHOJIb30BAHHE BUIECOMATEPUAIIOB),
O3HAKOMJIEHWE ¢ o0pa3uaMud XJOpUIOB (TaJIOTEHHUIOB), O3HAKOMJIEHHE C
oOpasmiamu  ceppl U €€  COCIMHEHUSIMH  (BO3MOXHO  HCIOJb30BaHUE
BUJIEOMATEPHUAIIOB), HAOMIOICHUE TIpoliecca OOyriuBaHus caxapa Ioj JAeiCTBUEM
KOHLICHTPUPOBAHHOM  CEPHOM  KHUCJIOTBI, M3y4€HUE XHMHUYECKHX CBOMCTB
pa30aBICHHOI CEpHOI KUCIOTHI, MPOBEICHNE KAYECTBEHHON PEaKkIMi Ha CyJbQaT-
MOH U HAOJI0JeHHWE TpHU3HaKa e€ MPOTeKaHUs, O3HAKOMJIEHHWE C (U3UYECKUMU
cBoMcTBamMM a3oTa, (ochopa M uX coeauHEeHUN (BO3MOXKHO HCIOIb30BAHUE
BUJICOMATEPHUAIIOB), 00pa3aMu a30THBIX B (HocHopHBIX ymoOpeHui, mogydeHue,
coOupaHue, pacrmo3HaBaHHE M M3YyUYEHUE CBOMCTB aMMHaKa, MPOBEIACHHE
KaueCTBEHHBIX PEaKIMi Ha MOH aMMOHHS U PocdaT-uoH U M3y4YeHHE MPU3HAKOB
UX IPOTEKaHHUsI, B3AUMO/ICMCTBUE KOHIEHTPUPOBAHHON a30THOW KUCJIOTBI C ME/IIO
(BO3MOKHO UCIIOJIb30BaHUE BUJIEOMATEPUAIIOB), U3YUYCHHE MoOJEeNen
KPUCTAIUIMUECKUX pelETOK anmasza, rpadura, (QymiepeHa, O3HAKOMIIEHHE C
MPOIIECCOM  afCOPOITMM  PACTBOPEHHBIX BEIIECTB AKTHBUPOBAHHBIM YIIIEM U
YCTPOMCTBOM NPOTHBOrasa, MojlydeHue, coOMpaHue, paclo3HaBaHUE U U3yUEHUE
CBOMCTB YTJIEKHUCIIOTO ras3a, MPOBEeJACHUE KaueCTBEHHBIX peakiuil Ha KapOoHAT U
CUJIMKaT-UOHbl W H3YyYEHUE IMPU3HAKOB MX MPOTEKaHUs, O3HAKOMIICHHUE C
NPOAYKIMENH CUJIMKATHOM MPOMBIIIJIEHHOCTH, PEIICHUE 3KCIEePUMEHTATbHBIX
3a7a4 o TeMe « BaxxHenme HEMETAIUTbl U UX COCTUHEHUSD.

MeTaJuibl 4 X COeIMHEHHU S

OO01mast XxapakTepUCTHUKa XUMUYECKUX JIEMEHTOB — METAJUIOB Ha OCHOBaHUU
ux nonoxenus B Ilepmommueckon cucremMe xumudeckux siemeHToB /J[. U.
MenpaeneeBa u ctpoeHus atoMoB. CTpoeHne MeTauioB. MeTtaimuyeckas CBsA3b U
METAJIMYEeCKas:  KpUCTaJUIMuecKass  pemeTka.  DIEKTPOXUMUYECKUU  psif
HaIpspKeHUH MeTamioB. U3nyecKkre U XMMUYECKHe CBOWMCTBa MeTaiioB. OOiue
CrocoObl ModydeHuss MeTauioB. [loHsATHE O KOpPpO3UM METajuioB, OCHOBHBIE
CrocoObl 3amuThl UX OT Koppos3uu. CmaBbl (CTanb, YyTryH, JIOPATIOMUHHMN,
OpoH32a) ¥ UX MPUMEHEHNE B OBITY U IPOMBIIINICHHOCTH.

[Ilenounbie MeTambl: NONOXKEeHUE B [lepruonnueckoil cucTeMe XMMHUUYECKUX
sanementoB JI. M. MenaeneeBa, CTpOCHHE MX aTOMOB, HAaXOXKJIEHHUE B IPHUPOJE.
duznyeckre U XMMUYECKUE CBOMCTBA (HAa mpumepe Hatpus U Kamus). OKcuiabl u



TUIPOKCUABl HATpusi W Kanud. lIpuMeHeHne mEenoYHbIX METAUIOB M HUX
COCJIMHEHUU.

[llenoyHo3emenpHbIE METaUIbl MAarHMd W KaJbLWW: TOJOXKEHUE B
[Tepuoguueckon cucreme xumuueckux snemeHToB Jl. 1. MenneneeBa, crpoeHue
MX aTOMOB, HaXO0KJICHHE B ITpupoe. PU3nyeckue 1 XMUMUYECKUE CBOMCTBA MarHus
U Kanblius. Baxuelide coelUHEHUS Kaiblus (OKCUJA, TUIPOKCUI, COJIM).
XKécTrkocTh BOJBI M CLIOCOOBI €€ yCTpaHEHUSI.

AJIFOMUHHI: TI0JI0keHUE B [leproandeckoi cucTeMe XuMUYECKUX 3JIEMEHTOB
. . Menpgeneesa, CTpOEHUE aTomMa, HaXOXIACHUE B Ipupone. Pu3nyuecKue u
XUMHUYECKUE CBOMCTBA allOMUHUS. AM(POTEpHbIE CBOMCTBA OKCUAA U THAPOKCH]IA
AJIOMUHHSL.

Kenezo: nonoxenne B [leproauueckor cucteMe XUuMHUYECKUX JIEMEHTOB /.
N. MeHnneneeBa, CTpOEHHE aTOMa, HAXOXAeHHWEe B mnpupone. duznueckue u
XUMHUYECKUE CBOMCTBA xene3a. OKcuibl, rTuApoKcuabl U cou xxenesa (1) u sxenesa
(IIT), ux cocraB, CBOICTBA U MOTYyYECHHE.

Xumuueckuii IKcnepumenm:

O3HAKOMJIEHHE C O0Opa3laMud METalIOB U CIUIAaBOB, WX (HU3HUYECKUMU
CBOMCTBaMM, M3y4Y€HHE  pPE3yJbTaTOB KOPPO3HH  METaUIOB  (BO3MOKHO
UCIIOJIb30BAaHUE BHJIEOMATEpPHAOB), OCOOCHHOCTEH B3aUMOJEHCTBUS OKCHJIA
KaJIbLIUSl W HATpus C BOJOM (BO3MOXKHO HCIMOJb30BAHUE BHUACOMATEPUATIOB),
VCCIIEIOBAHUE CBOMCTB KXECTKOM BOJIBI, ITPOLECCAa TOPECHUS XKeje3a B KUCIOPOAE
(BO3MOXHO  HCIIOJB30BAHME  BHUJAEOMATEPHUATIOB), MPU3HAKOB  MPOTEKAHUS
KAUYECTBECHHBIX PEAKIMI HAa MOHBbI: MarHus, KajbLMs, AJIFOMUHUS, LUHKA, KEJe3a
(IT) u xxene3a (I11), meau (11), HabnroEHNE W OMMCAHUE MPOIECCOB OKPAIIMBAHUS
IJJaMEHH MOHAaMU HATpus, KaJlus U Kaiblusig (BO3MOXHO HCIOJIb30BaHUE
BUJICOMATEPHAIIOB), HCCIIeI0BaHNe aM(pOTEPHBIX CBOWCTB THIPOKCHUIA AITFOMUHUS
Y TUAPOKCUJIA IMHKA, PELICHNUE SKCIIEPUMEHTAIBHBIX 3aJa4 10 TeMe « BaxHerlume
METAJJIbl U KX COCOUHEHHUS.

XHMUA ¥ OKpY:KaoUias cpeaa

BemecTtBa m Marepuanbl B IOBCEIHEBHOW JKM3HU YEJIOBEKA. be3omacHoe
WCITOJIb30BAaHUE BEIIECTB M XUMUYECKUX peakiuii B ObiTy. [lepBas momoms npu
XUMHYECKUX 0KOTrax U OTPABIICHUSIX.

XHUMHUECKOE 3arpsi3HEHUE OKpyXkarolleid cpenbl (mpeaenbHas AOMyCTUMas
KOHIIeHTpanus BeulecTs, aanee — [1/IK). Ponb xuMun B pelieHn 3K0JI0THYECKUX
npooJieM.

Xumuyeckuii IKCnepumenm:

u3yyeHue oOpaslioB MaTepuanoB (CTEKJIO, CIUIaBbl METAJUIOB, MOJIUMEPHbBIE
MaTepualbl).

Mescnpeomemmnbnie ceasu



Peanuzamnus MeXmpeaMeTHBIX CBA3€H NMpU M3YYCHWH XUMUU B 9 Kiacce
OCYIIIECTBIISICTCS 4Yepe3 WCIOJIb30BaHWE KaK OOIMX ECTECTBEHHO-HAYYHBIX
MOHATHUH, TaK W TOHSATHH, SBJSIOMUXCS CUCTEMHBIMU TSI OTACIBHBIX MPEIMETOB
€CTECTBEHHO-HAYYHOT'O ITUKJIA.

OOmue ecTeCTBEHHO-HAYYHBIC TIOHATHS: HAYYHBIA (PAaKT, THIIOTE3a, 3aKOH,
TEOpWsl, aHalM3, CHUHTE3, KiacCUpUKANMs, TMEPUOAUIHOCTh, HAOIIOACHUE,
DKCIIEPUMEHT, MOJCIUPOBAHUE, W3MEPEHHE, MOJIENb, SBIICHUE, IMapHUKOBBIN
s peKT, TeXHOIOTUSI, MaTEPHUAIIBI.

duszuka: Marepusi, aTroMm, O3JEKTPOH, NPOTOH, HEUTPOH, HWOH, HYKIUI,
U30TOIbI, PagMOaKTUBHOCTh, MOJIEKYJA, JJICKTPUUYECKUN 3apsi, MPOBOJHUKH,
MOJIyITPOBOJTHUKH,  TUAJICKTPUKHA, (POTOIIEMEHT, BEIIECTBO, TEJIO, OOBEM,
arperaTHO€ COCTOSTHUE BEIECTBA, Ta3, PaCTBOP, PACTBOPUMOCTbD, KPUCTAITNICCKAS
pemérka, CruiaBbl, (pU3MYECKHE BEIMYMHBI, C€AMHUIIBI W3MEPEHHUsS, KOCMHYECKOE
IPOCTPAHCTBO, IJIAHETHI, 3BE3/1b1, COJTHIIE.

buonorus: ¢orocunTes, apixanue, Ouocdepa, dKOCHCTEMa, MUHEPATHHBIC
yA0OpEHUS, MUKPOIJIEMEHTHI, MAKPOIJIEMEHTHI, TUTATEIHLHBIC BEIIECTBA.

['eorpadusi: armocdepa, ruapocdepa, MHUHEpaNbl, TOPHbIE MOPOJBI,
MI0JIE3HBIE HCKOTIaeMbI€, TOTUTUBO, BOJTHBIC PECYPCHI.



IINIAHUPYEMBIE PE3VYJIBTATBI OCBOEHHUA ITPOI'PAMMBI 110
XNMHUHU HA YPOBHE OCHOBHOTI'O OBILIEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATDBI

JIM4HOCTHBIE pE3yJbTaThl OCBOCHHS MPOTPAMMBI OCHOBHOTO OOIIETO
o0pa3oBaHUsl JOCTUTAIOTCS B XOJ€ OOy4YeHHMS XMMHHM B €IWHCTBE Y4eOHOH u
BOCIIUTATEIbHOM JEATENBHOCTH B COOTBETCTBUM € TPAJULUOHHBIMU POCCUMCKUMU
COLIMOKYJIBTYPHBIMA U JyXOBHO-HPAaBCTBEHHBIMHM LICHHOCTSMH, IPUHATHIMUA B
oOlIecTBe MpaBUIaMU M HOpPMaMHM IIOBEIEHUS U CIOCOOCTBYIOT Mpoleccam
CaMOIIO3HAHUs, CAMOPA3BUTHUS U COLMATHU3AIINH 00YYaIOIINXCS.

JIMYHOCTHBIE  pe3ydbTaThl  OTPAKAIOT  TOTOBHOCTh  OOYyYaIOLIUXCS
PYKOBOJACTBOBATbCS CUCTEMOM IO3UTHBHBIX IIEHHOCTHBIX OpPUEHTAUd WU
pacUIMpPEHME OIIbITA IEATEILHOCTH Ha €€ OCHOBE, B TOM YHCJIE B YACTH:

1) mnaTpuOoTHYECKOr0 BOCIIMTAHUA:

LEHHOCTHOTO OTHOILIEHHS K OT€YECTBEHHOMY KYJIbTYPHOMY, HCTOPUYECKOMY
U Hay4YHOMY HAcCJEIHI0, NMOHMMAaHWS 3HAYEHUsS XUMHUYECKOM HAyKd B >KU3HU
COBPEMEHHOT0 OOIIECTBAa, CIOCOOHOCTH BJAIETh OCTOBEPHOW HMH(OpMaluein o
IIEPENOBBIX JOCTH)KCHUSX W OTKPBITUAX MHPOBOM M OTEYECTBEHHOM XWUMHH,
3aMHTEPECOBAHHOCTH B HAyUHBIX 3HAHUAX 00 YCTPONCTBE MHUpa U OOIIECTBA;

2) rpaskaIaHCKOr0 BOCIIMTAHMSA:

IIPEACTABICHUS. O COLMAIBHBIX HOPMax M IPAaBWIAX MEXKIMYHOCTHBIX
OTHOIIEHUH B KOJUIEKTHBE, KOMMYHHUKATUBHON KOMIIETEHTHOCTU B OOIIECTBEHHO
NOJIE3HOH,  y4eOHOMCCIIENOBATEIbCKOM, TBOPYECKOM M Apyrux  BUAax
JeSITEIbHOCTH, TOTOBHOCTU K Pa3HOOOPa3HOW COBMECTHOW MAESITENbHOCTH MpPH
BBIMIOJTHEHUHM Y4E€OHBIX, IMO3HABATENbHBIX 3a]a4, BBIMNOJHEHHUH XUMHUYECKHX
HKCIEPUMEHTOB, CO3/1aHUU YUEOHBIX ITPOEKTOB, CTPEMJICHUS K B3aUMOIIOHUMAaHUIO
U B3aUMOINOMOIIM B IIpOLIECCE€ D3TOM y4eOHOW NEATEeIbHOCTH, TOTOBHOCTH
OLICHMBAaTh CBOE IIOBEJECHWE M MOCTYIKH CBOMX TOBApUIIEH C MO3ULUU
HPaBCTBEHHBIX U MMPABOBBIX HOPM C YYETOM OCO3HAHUS MOCEICTBHI MOCTYIKOB;

3) HEeHHOCTH HAYYHOI'0 O3HAHUSL:

MHUPOBO33PEHYECKNE MPEICTABICHUS O BEIIECTBE M XMMHUYECKOW pPEAKLMH,
COOTBETCTBYIOIIME COBPEMEHHOMY YPOBHIO DPa3BUTHsI HAayKH M COCTaBIAIOIINE
OCHOBY JUIsl IOHUMAaHMs CYIIHOCTH HAay4HOH KapTUHBI MHUpa, MpeICTaBiICHHUs 00
OCHOBHBIX 3aKOHOMEPHOCTSIX pa3BUTUS NPUPOIbI, B3aUMOCBA3SX YEJIOBEKA C
IIPUPOIAHON CPELOH, O POJIM XMMHUU B ITIO3HAHUM ITUX 3aKOHOMEPHOCTE;

II0O3HABATEJIbHBIE MOTUBBI, HAIIPABJICHHBIC HA IOJYYEHUE HOBBIX 3HAHUU IO
XUMHH, HEOOXOJUMbIE Uil OOBSCHEHUS HaOMIOJAaEMbIX NPOLECCOB U SIBICHMI,
MO3HABATENbHON, MHPOPMAIMOHHON W YHUTATENbCKON KyJIbTYpbl, B TOM YHUCIE
HABBIKOB CaMOCTOSITEIbHOM paboOThl C y4eOHBIMM TEKCTaMH, CIpPaBOYHOU



JUTEPATypOi, MOOCTYNHBIMU TEXHHUUYECKHMMH CpPEIACTBAMH HH(POPMAIIMOHHBIX
TEXHOJIOTUH;

UHTEpeC K OOYUYEHHI0O U TO3HAHHIO, JI0003HATEIBHOCTh, TOTOBHOCTH WU
CIIOCOOHOCTh K €aMOOOpa30BaHUIO, TMPOEKTHOM UM UCCIEeJI0BATEIbCKOU
NEeATEIbHOCTH, K OCO3HAHHOMY BBIOOPY HAMPABIEHHOCTH M YPOBHSA OOyueHUs B
JIaIbHEHIIIEM;

4) popMupoBaHNS KYJbTYPHI 310POBbSI:

OCO3HAHHME IIEHHOCTU JKHU3HU, OTBETCTBEHHOI'O OTHOLIEHHUS K CBOEMY
310POBbIO, YCTAHOBKM Ha 3J0pPOBbIA 00pa3 *U3HHU, OCO3HAHUE MOCIEJICTBUNA U
HEIPUATUE BPEIHBIX MPUBBIYEK (YIOTPEOJIEHUS aIKOT0Jsl, HAPKOTUKOB, KypEeHHUs ),
HEOOXOAMMOCTH COOJNIO/IEHNUsT TIpaBWUJ O€30MAaCHOCTH TMpU  OOpaIieHuu ¢
XUMHYECKHMH BEIIECTBAMU B OBITY U peajbHON KU3HU;

5) Tpy10BOI0 BOCIIMTAHMS:

MHTEPEC K MPAKTUUYECKOMY M3yUEHHUIO Tpodeccril u TpyJa pa3iuyHOro poja,
YBaXEHUE K TPyAYy U pe3yibTaTaM TPYIAOBOM NEATEIBHOCTH, B TOM YHCIIE Ha
OCHOBE TPUMEHEHHUS NPEIMETHBIX 3HAHUW N0 XHMHH, OCO3HAHHBIM BBHIOOD
WHIMBHUIYATbHON TPACKTOPUU MPOJOJIKEHHS 00pa30BaHusl ¢ yUYETOM JIMYHOCTHBIX
WHTEPECOB U CIIOCOOHOCTH K XUMHUU, OOIIECTBEHHBIX MHTEPECOB U MOTPEOHOCTEH,
yCHenrHou npodeccuoHaIbHON AeATEIbHOCTH U PA3BUTHSI HEOOXOUMBIX YMEHUH,
TOTOBHOCTb aJalTUPOBATHCS B MPOPECCHOHATBHOMN CPEIE;

6) 3K0J10rH4eCcKOro BOCIIMTAHUA:

HKOJIOTHYECKH 1EJIECOO00pa3HOEe OTHOIIEHHE K MPUPOAEC KaK HCTOYHUKY
KU3HU Ha 3€MJIE, OCHOBE €€ CYIIECTBOBAHHUSI, IOHUMAHUE LIEHHOCTH 30POBOTrO U
O0e3omacHoro oOpa3a >KM3HH, OTBETCTBEHHOE OTHOIIEHHWE K COOCTBEHHOMY
Gu3nYeCKOMy M TICUXWYECKOMY 3/I0POBBIO, OCO3HAHUE IEHHOCTU COOIIOECHUS
npaBuJ O€30MaCHOTO MOBEICHUS MpU padOTe ¢ BEUIECTBAMHU, a TAKXKE B CUTyalUsX,
YIPOXKAKOIIMUX 3J0POBbIO U KU3HU JIOAEH;

CIIOCOOHOCTH MPUMEHSTh 3HAHUSA, MOJTy4YaeMble MPU WU3YYEHUU XUMHH, IS
pemenns 3a1a4, CBA3aHHbIX C OKPYKaIOLEH IPUPOIHON CPENOU, JIs ITOBBILIECHNUS
YPOBHSL  3KOJIOTUYECKOW  KyJNbTYypbl, OCO3HaHHS TJ00aIbHOTO  XapakTepa
HKOJIOTUYECKUX TMPOOJIEeM M MyTe MX pPEUICHHUs] MOCPEACTBOM METOJOB XHMHH,
HKOJIOTHYECKOTO MBIILJICHHS, YMEHUS PYKOBOJCTBOBATHCS UM B MO3HABATEIBHOM,
KOMMYHUKATUBHOM U COLUMAIILHON MPAKTHKE.

METAIIPEAMETHBIE PE3YJIbTATDHI

B cocraBe wMmeTanpeIMETHBIX pe3yJbTaTOB BBLACIAIOT 3HAYUMBbIE IS
dbopMHpOBaHUS MHUPOBO33PEHHS OOIEHAYYHbIE TMOHATUS (3aKOH, Teopus,
NPUHIUI, TUIIOTE3a, (PAKT, cCUCTEMA, MPOLECC, IKCIIEPUMEHT U JPYTOE.), KOTOPhIE
UCIIOJIB3YIOTCS B €CTECTBEHHO-HAYYHBIX YUYEOHBIX MpeJAMETax W MO3BOJSIOT Ha
OCHOBE 3HAaHUW M3 ITUX MPEAMETOB (POPMHUPOBATH MPEACTABIECHUE O IEIOCTHOU



HAyYHOW KapTHHE MUPA, U YHUBEPCAIbHBIC YUeOHbIC NEUCTBUS (MIO3HABATEIbHBIC,
KOMMYHHUKATHBHBIC, PETYJSITUBHBIE), KOTOpHIE oOecnednBaloT (HOpPMHUPOBAHUE
TOTOBHOCTH K CAaMOCTOSITEJIbHOMY IIAHUPOBAHUIO M OCYIIECTBICHUIO Y4eOHOU
JIEATEIILHOCTH.

Ilo3HaBaTe/ibHBIE YHMBEPCAJIbHBIE YUeOHbIE AeiiCTBHS

ba3oBble Jiornueckue aeiicTBUA:

YMEHUSL HCIMOJIb30BaTh MNPUEMBI JOTHYECKOTO MBIIUIEHUS IPU OCBOCHUU
3HAHUN: PACKPhIBATh CMBIC] XUMUUYECKUX TMOHATHM (BBIJCIATH MX XapaKTEPHBIC
MPU3HAKKU, yCTaHABJIMBATh B3aUMOCBSI3b C JPYTUMHU TOHSTHUSMH), HUCIOJIb30BATh
MOHATHUS JIJIs1 OOBICHEHUS OT/EIbHBIX (PAaKTOB U SBJICHUH, BRIOUPATh OCHOBAHUS U
KPUTEPUH ISl KIACCH(PUKAINK XUMUYECKUX BEIIECTB U XMUMHUYECKUX PEaKIIU,
yCTaHABIMBATh MPUYUHHO-CIICJCTBEHHBIE CBS3U MEXKIY OOBEKTaMH H3yYCHHS,
CTPOUTH JIOTHUECKHE PACCYXKJICHHS (MHIYKTHBHBIE, JE€IyKTUBHBIC, TI0 aHAJIOTHH),
JIeJaTh BBIBOIBI M 3aKJIIOUYCHUS;

YyMEHHE TMPUMEHSTH B TMPOIECCE IMO3HAHUS TMOHATUS (MPEIMETHbIE U
METanpeIMETHBIE), CAMBOJIMYECKHUE (3HAKOBBIC) MOJIEIIN, UCIIOJIb3yEMBIE B XUMUH,
peoOpa3oBEIBATh MIMPOKO MPUMEHSIEMbIE B XUMHH MOJIEIbHBIC TTPEACTABICHUS —
XUMUYECKUH 3HAK (CMMBOJ DJIEeMEHTa), XuMudeckas (opMmyna W ypaBHEHHUE
XUMHUYECKOW pEeaKIui — MPU PelIeHUH Yy4eOHO-TI03HABATEIbHBIX 3aJ1a4, C YUETOM
ATUX MOJEIBHBIX NPEACTABICHUN BBISBISATH U XapPAKTEPU30BATH CYILIECCTBECHHBIC
MPU3HAKN U3y4aeMbIX 00BEKTOB — XUMUYECKUX BEIICCTB U XUMHUYECKUX PEAKIIUM,
BBISBJISITh  OOIME  3aKOHOMEPHOCTH, TMPUYUHHO-CIEJICTBEHHBIE CBSI3M U
MIPOTHUBOPEYUHS B U3yUAEMbIX MPOIIECCAX U ABJICHUSIX.

ba3oBbie ucciaenoBarebCKue JeCTBUA:

YMEHHUE MCIIOJIb30BATh IOCTABJIICHHBIE BOMPOCHI B KAa4ECTBE HHCTPYMEHTA
MO3HAHUS, & TaKKe€ B KA4eCTBE OCHOBBI JUIsi (POPMHUPOBAHUS THUIOTE3BI I10
MIPOBEPKE MPABUIIBHOCTH BBICKA3bIBAEMBIX CY>KICHUI;

MPUOOpPETEHUE OMbITa 10 IUIAHUPOBAHUIO, OpPraHU3aIllMd W IPOBEICHUIO
YYCHHYECKUX OKCIIEPUMEHTOB, YMEHHE HAOJNIOJaTh 3a XOJOM IpoIriecca,
CaMOCTOSITEJIEHO MPOTHO3UPOBATH €T0 Pe3yibTaT, (OpPMYIUPOBaTh 000OIICHHS 1
BBIBOJIBI 110 PE3YJIbTATaM MPOBEAEHHOIO OIBITA, UCCIEAOBAHUS, COCTABIIATh OTUET
0 MpoJieJIaHHOM paboTe.

Pa6ora ¢ unpopmanmeii:

yMEHUE BBIOMpATh, aHAIM3UPOBATh WM HWHTEPIPETHPOBATH HWHOOPMAIUIO
pa3TUYHBIX BUIOB U (OPM MPEACTABICHUS, TOJyIaeMYI0 U3 Pa3HbIX HCTOYHUKOB
(HaydHO-TIONyJISIpHAsl  JIUTEpaTypa XHUMHYECKOTO COJEpKaHHUs, CIPABOYHbBIC
nocodbusi, pecypcbl MHTepHeTa), KpUTHUUECKH OIIEHHWBATh IPOTHUBOPEUUBYIO U
HEJIOCTOBEPHYI0 UH(POPMAIIHIO;



yMEHUE TPUMEHSATh Pa3IuYHbIe METOJBI U 3aIPOCHI NIPHU MOUCKE M O0TOOpE
uH(OpPMAITMU W COOTBETCTBYIOIIMX JAHHBIX, HEOOXOIWMBIX JJISI BBITIOJHEHUS
y4eOHBIX W TIO3HABATEIBHBIX 3a71a4 ONPENCIEHHOTO THITA, TPUOOPETECHUE ONBITA B
00JlaCTH  MCHOJIb30BaHUSI  MH(OPMAIMOHHO-KOMMYHUKATUBHBIX — TE€XHOJIOTUM,
OBJIQJICHUE KYJIbTYPOU aKTUBHOTO UCIOJIb30BAHUS PA3TUYHBIX TOMCKOBBIX CUCTEM,
CaMOCTOSITEJIbHO BBIOMPATh ONTUMAIIbHYIO ()OpMY MpeICTaBIeHU HHGOPMAITIH U
WUTIOCTPUPOBATh pEIIaeMble 3aJa4ll HECIOXHBIMA CXEMaMH, JHarpaMMaMH,
npyrumu ¢opmamMu rpaduku U UX KOMOHWHAIUSIMU,

yMEHUE UCIIOJIb30BaTh W  aHAJIM3UpOBaTh B Ipolecce Yy4yeOHOW U
UCCJIeI0BATENLCKONW JEATEIbHOCTH MH(POPMALIUIO O BIUSHUU MPOMBIIUIEHHOCTH,
CEJIbCKOTO XO3sIiiCTBa M TPAHCIOPTAa HA COCTOSIHUE OKPYXKAIOLIEH MPUPOTHON
CpEIIbI.

KoMMyHMKaTHBHBIE YHUBepPCAJIbHbIE YueOHbIe NeiCTBUA:

YMEHMs 3aJlaBaTh BOINpPOCHI (B XoJie nauanora W (WiIM) IUCKYCCHUH) IO
CyLIeCTBY  0OcCyXnaeMoil  TeMbl, (OPMYyJIHpPOBaTb CBOM  MPEAJIOKEHUS
OTHOCUTEJLHO BBITIOJHEHUS MTPEIIOKCHHON 3a/1a4H;

YMEHUS  TPENCTaBISATh  TOJYYCHHBIC  pPe3yJbTaThl  IMO3HABATEIHHOU
NEATEIbHOCTH B YCTHBIX M TMCBMEHHBIX TEKCTaX; JeJiaTh MpPEe3eHTAIHUI0
pPEe3yIbTATOB BBHIMIOJIHEHUS] XMMHUYECKOTO JKCIEPUMEHTa (J1a0OpaTOPHOIO OIbITa,
n1abopaTopHOI pabOTHI IO MCCIICIOBAHUIO CBOWCTB BENIECTB, YICOHOTO MPOEKTA);

yMEeHHsSI Yy4eOHOTO COTPYAHHYECTBA CO CBEPCTHUKAaMH B COBMECTHOM
MO3HABATENIbHOM W MCCJENOBAaTEIbCKOM  JEATENBHOCTH  MPU  PEIICHUU
BO3HMKAIOIIMX MPOoOJeM Ha OCHOBE yuéra OOIIMX HMHTEPECOB U COIJIACOBAHUSA
no3uuui (00cyxaeHusi, OOMEH MHEHMSIMH, «MO3TOBBIE IITYPMbDY, KOOpJIUHALUSA
COBMECTHBIX JCHCTBHI, OINpeAeNieHUe KpPUTEPHEB IO OICHKE KadyecTBa
BBITIOJTHEHHOUW paOOThI U JPYTHE).

PerynsiTuBHbIE YHMBepCcAJbHbIE Y4eOHbIe 1eiCTBUSA:

YMEHUE CaMOCTOSITENIbHO OMNPENENsATh LEIN JAESITeNbHOCTH, IUIaHUPOBATD,
OCYIIECTBIISATh, KOHTPOIMPOBATh U TMPU HEOOXOIAUMOCTH KOPPEKTHUPOBATH CBOIO
JeSITEIbHOCTD, BEIOMpATh Hanbosiee 3p(EeKTUBHBIE CIIOCOOBI PEIICHUs YUeOHBIX U
MO3HABATENIbHBIX 3a7[a4, CaMOCTOSITEIPHO COCTAaBJSITh WM KOPPEKTHUPOBATH
MPEVIOKEHHBIM  AJITOPUTM  JIEMCTBUM IIPU  BBINOJHEHUU 33JaHUM C Y4ETOM
MOJIyYeHHUs] HOBBIX 3HAHUU 00 M3y4yaeMbIX OOBEKTaX — BEIECTBAX U PEAKIMSIX,
OLICHUBATh COOTBETCTBHE MOJYYEHHOTO pe3yJbTaTa 3asBICHHON IENH, yMEHHE
HCITOJIB30BATh M aHAIM3UPOBATH KOHTEKCTHI, IPEIaraeMbIe B YCIIOBUU 3aJIaHUN.

MNPEAMETHBIE PE3YJIBTATBI

B cocraBe mnpeaMEeTHBIX pe3ydbTaTOB IO OCBOEHHUIO 0053aT€IbHOTO
COJICp)KaHMsI, YCTAHOBJEHHOIO JIaHHOW QeaepaapbHOl pabouell MporpamMmoi,
BBIICJISIIOT: OCBOCHHBIC OOYYAIOIMMMHUCS HAy4YHbIE 3HAHUS, YMEHUS W CIIOCOOBI



NEUCTBUN, crHenupUIecKue I MpeAMETHOW o0nacTh  «XUMUS», BUIBI
JNEATEIbHOCTH IO  IOJYYEHUIO HOBOIO  3HAaHWS, €ro HHTEPHpPETALNH,
peoOpa30BaHUIO U MPUMEHECHUIO B PA3IMYHbBIX YIYCOHBIX M HOBBIX CUTYAITUsX.

K koHIy oOydenus B 8 kj1acce npeMeTHbIE pe3yIbTaThl HA 0a30BOM YPOBHE

JOJDKHBI OTPaXkaTh CPOPMUPOBAHHOCTH Y 00YyHAIONIUXCSl YMEHUIA:

e PAaCKpbIBaTh CMBICI OCHOBHBIX XMMHWYECKUX IOHATUH: aTOM, MOJICKYJa,
XMMHUYECKUN DJIEMEHT, MPOCTOE BEIMIECTBO, CIIOKHOE BEMIECTBO, CMECH
(omHOpOAHAS M HEOJHOPOHAS), BAJIGHTHOCTh, OTHOCUTEIbHASI aTOMHAS U
MOJIEKYJISIpHAsE Macca, KOJIMYECTBO BEIIECTBA, MOJIb, MOJISIpHAs Macca,
MaccoBas J10J1s1 XUMUYECKOTO 3JIEMEHTAa B COEIMHEHUU, MOJISIPHBIN 00BEM,
OKCHJ, KHCJIOTa, OCHOBAHHUE, COJb, IJIEKTPOOTPULIATEIBHOCTh, CTEIEHb
OKHCJICHUS, XMMHUYECKasi PEaKius, KIacCH(PUKAINS PEaKIHil: peaxkiuu
COCAUHEHHUS, pEAaKUMU PAa3JIOKEHUs, pEaKUUyd 3aMEUICHUs, peaKuuu
oOMeHa, PK30- U SHJIOTEPMHUUECKUE PEaAKIINH, TeII0BON 3(PeKT peakiuu,
SIPO aToMa, JJIEKTPOHHBIA CIIOM aroMa, aTOMHas OpOWTalb, PaJNYC
aTOMa, XMMHUYECKasl CBS3b, MOJISIPHAS WM HENOJIPHAs KOBAJCHTHAs CBS3b,
VMOHHAs CBSI3b, HOH, KATUOH, aHMOH, PacTBOpP, MAaccoBas JOJs BELIECTBA
(MpoueHTHasE KOHLIEHTpaIusi) B PacTBOPE;

e WUIIOCTPUPOBATh B3aMMOCBS3b OCHOBHBIX XHMHUYECKMX TOHATUHA U
MIPUMEHATH 3TU MOHITUA PU OMUCAHUU BEMIECTB U UX MTPEBPALICHNUN;

e WCIMOJBh30BAaTh XHWMHUYECKYI) CHUMBOJHUKY [UIsl COCTaBieHHS (Hopmyl
BEILIECTB ¥ YPABHEHUI XMMHYECKUX PEAKIIUI;

e ONpENEeNsATh BAJEHTHOCTh aTOMOB AJIEMEHTOB B OMHAPHBIX COEIMHEHMSIX,
CTENEHb  OKHCIIEHHUS  DJIEMEHTOB B  OMHApHBIX  COEJUHEHUSX,
MIPUHAJIEXKHOCTh BEIIECTB K OMNMPEACIEHHOMY KJIACCY COEOUHEHUU 10
dbopmynam, BHUJ XUMHUYECKONW CBsS3M (KOBAJICHTHAas W WOHHAs) B
HEOPTAaHUYECKUX COEAUHEHUSX;

e packpeiBaThb cMbicia Ilepuomnueckoro 3akoHa J[. WM. Menneneena:
JEMOHCTPUPOBATh TMOHUMAHUE NEPUOAUUYECKONM 3aBUCHUMOCTU CBOWCTB
XMMHUYECKUX 3JIEMEHTOB OT MX MOJokeHHs B [lepuoamueckoil cucreme,
3aKOHOB COXPAaHEHMS MAacCChl BEILIECTB, ITOCTOSHCTBA COCTABAa, ATOMHO-
MOJIEKYJIIPHOTO YUYE€HUS, 3aKOHA ABOTraIpo;

e ONUCHIBATH U XapakTepuszoBaTh TabmuuHyro ¢opmy Ilepuonnyeckoi
CHCTEMBl XHMHUYECKHUX DJIEMEHTOB: pa3iIv4aTbh TMOHATHS «IJIaBHAs
noarpynmna (A-rpymnmna)» u «mnobounad noarpynna (b-rpynmna)», maneie u
OoJbIIME TEPUOJbI, COOTHOCUTH OOO3HAYEHHUs, KOTOpbIE€ HMMEIOTCS B
tabnuue «llepuoanueckass cucrema xumuueckux snementoB [ U.
MenpneneeBay € YUCIOBBIMU XapaKTEPUCTUKAMU CTPOCHHS ATOMOB



XUMUYECKUX JIEMEHTOB (COCTaB W 3apsij s/apa, 00IIee YMCIIO IEKTPOHOB
U pacmpeeieHUe UX MO JIEKTPOHHBIM CIIOSIM);

KJIacCU(PUIMPOBATh XUMHUYECKHE DJIEMEHTHI, HEOPTaHWYECKHUE BEIICCTBA,
XUMHUYECKUE peakuuu (10 YUCIy U COCTaBy YYACTBYIOIIUMX B PEAKIUU
BEILIECTB, 0 TETUIOBOMY (D deKTy);

XapaKTepU30BaTh (OMUCHIBATH) OOIIME XUMUYECKHE CBOMCTBA BEIECTB
pa3TUYHBIX KJIACCOB, TIOJATBEPIKAAsl OMUCAHNE TIPUMEPAMU MOJICKYJISIPHBIX
ypaBHEHUHN COOTBETCTBYIOIINX XUMUUECKUX PEAKIIHIA;

IIPOTHO3MPOBATh CBOMCTBA BEIIECTB B 3aBUCUMOCTH OT UX KAYECTBEHHOTO
COCTaBa, BO3MOXHOCTH TMPOTEKAHUS XHWMHUUYECKHX [MpEBpalIeHU B
Pa3TUYHBIX YCIOBUSX;

BBIYHCIIATh OTHOCHTEIBHYIO MOJCKYJSIPHYIO W MOJISIPHYIO MacChl
BEILIECTB, MAaCCOBYIO [IOJII0 XHMMHYECKOTO J3JIeMEeHTa 10 (opmyJie
COEIMHEHMSI, MAaCCOBYIO JIOJIF0 BEILIECTBA B PacTBOPE, MPOBOJAUTH PACUETHI
110 YPaBHEHUIO XUMUYECKOW PEaKIINH;

MPUMEHSTHh OCHOBHBIC OTEPAIMA MBICTUTEIHHONU ESITEIILHOCTH — aHAIN3
U CUHTE3, CpaBHEHHE, 000O0IICHHE, CHCTeMAaTH3allUI0, KIacCU(pUKAIHIO,
BBISIBJICHUE TMPUYUHHO-CIEACTBEHHBIX CBSI3ed — JJII M3YyYEHHs] CBOMCTB
BEIIECTB M XHUMHYECKUX pEeaKIUi, EeCTECTBEHHO-HAyYHbIE METO/bl
MO3HAHUS — HAONIOJCHHWE, W3MEpPEHWEe, MOJEIMPOBAHUE, SKCIEPUMEHT
(peaJibHbBI U MBICIICHHBIN );

cleloBaTh  MpaBWjaM  MOJb30BAHMS ~ XMMHUYECKOM  MOCYyIOoM U
7a00paTOpHBIM 000pY/IOBaHHEM, a TakXKe TMpaBuiiaM OOpalleHusl ¢
BEIIECTBAMU B COOTBETCTBUM C MHCTPYKUUSAMH 1O BBIIIOJHEHHUIO
7a00paTOPHBIX XUMUYECKUX OTBITOB TIO TOJYYECHHUIO W COOMPAHHIO
ra3zoo0pa3HbIX BEMIeCTB (BOMOPOJAa M KHUCJIOPOJAA), MPHUTOTOBJICHHUIO
pAacTBOPOB C ONPEACTEHHOW MAaCCOBOW JOJIEM PACTBOPEHHOIO BEIIECTBA,
IUIAaHUPOBATh M NPOBOJAUTH  XUMHUYECKHME  SKCHEPUMEHTHI IO
pacno3HaBaHUIO PACTBOPOB IIEIOYEH U KUCIOT C MOMOIIbIO HHIUKATOPOB
(maxkmyc, peHondTanenH, METUIOPAHX U APYyTHE).

K konIty oOydenus B 9 kj1acce npeIMeTHBIE PE3yIbTaThl HA 0a30BOM YPOBHE
JOJDKHBI OTPaXkaTh CPOPMUPOBAHHOCTH Y 00YyHAIONIUXCS YMEHUIN:

pPacKpbIBaTh CMBICI OCHOBHBIX XMMHYECKUX TMOHSATUN: XUMUYECKUN
JIIEMEHT, aTOM, MOJIEKyJa, WOH, KaTWOH, AaHWOH, NPOCTOE BEILIECTBO,
CJIO’KHOE BELIECTBO, BAJICHTHOCTb, AJIEKTPOOTPHULATEILHOCTh, CTENEHb
OKHUCJICHUS, XUMUYECKas peaKiusi, XUMUYECKasl CBsI3b, TEIJIOBOU 3 deKT
peakuuu, MOJib, MOJSIpHBIA  00BEM,  pacTBOp,  DIIEKTPOJIUTHI,
HEAJIEKTPOJUTHI, JJIEKTPOIUTHYECKAsT HUCCOIMAIUs, PEaKIMd HOHHOTO
oOMeHa, KaTaluM3aTtop, XHUMHUYECKOe paBHOBecHe, oOOpaTUMble H



HEOOpaTUMbIE PEAaKIUH, OKHCIUTEIbHO-BOCCTAHOBUTENBHBIE PEaKIH,
OKHCJIUTENIb,  BOCCTAHOBUTEJb,  OKHCIEHHME W  BOCCTAHOBJICHHE,
aIoTpomnus, aM(pOTEepHOCTh, XUMHUUYECKasA CBS3b (KOBAJICHTHAsi, MOHHAS,
METaJlJIMYecKas), KpUCTAJUIMYECKas pemérka, KOppo3us METalloB,
CIUIaBbI, CKOPOCTb XHUMHYECKOW pPEaKkUWH, NPENEIbHO JIOIyCTUMas
xoHuentpaus [1/IK Bemecrsa;

WUTKOCTPUPOBATh B3aUMOCBSI3b OCHOBHBIX XHUMHYECKUX IOHATHU U
IIPUMEHSATD ITH MOHATHS IIPUA OIIMCAHUU BELIECTB U UX NPEBPALCHUN;
UCIOJB30BaTh XUMHMUYECKYI0 CHMBOJMKY JJIsi COCTaBJIeHUS (HOpMy
BEILECTB U YPABHEHUN XUMHUYECKUX PEAKIINIA;

ONPENEIIATh BAJICHTHOCTD U CTEIEHb OKUCIICHNS] XUMUYECKUX DJIEMEHTOB B
COCAMHEHUAX PA3JIUYHOTO COCTABA, IPUHAMIEKHOCTH BELIECTB K
ONpeAeNéHHOMY KJIacCy COEIMHEHU 1Mo ¢opMynaM, BUJI XUMHUYECKOU
CBA3M (KOBaJE€HTHas, HOHHAsA, METAJUIMYECKas) B HEOPraHWYECKUX
COEIMHEHUSIX, 3apsi/l MOHA M0 XUMHUYECKON (Qopmysie, XapakTep Cpelbl B
BOJHBIX PACTBOPAX HEOPTaHWYECKUX COCAVUHEHUN, TUI KPUCTALIINYECKOU
PELIETKA KOHKPETHOI'O BEILIECTBA;

packpsiBath cMbIca [lepuomnueckoro 3akona JI. M. MenpneneeBa u
JEMOHCTPUPOBATh €ro IIOHUMAaHHE: OIMCHIBaTh U XapaKTEPU30BATh
Tabnuunyo Gopmy Ileproanueckoil cuCTEMBl XUMHUYECKHX 3JIEMEHTOB:
pa3nuuaTh TMOHATHS «TJaBHas moArpymmna (A-rpynma)» U «moOovHas
noarpynna (b-rpynma)», Manble u OosbliMe NEPUONbI, COOTHOCHUTH
0003Ha4YeHUs, KOTOpbIE MMEITCS B NEPUOAMYECKOM Tabmuie, ¢
YUCJIOBBIMU  XAapaKTEPUCTUKAMU  CTPOCHUS  aTOMOB  XMMHUYECKUX
AJIIEMEHTOB (COCTaB M 3apsii sAapa, oOOIee YHCIO JJIEKTPOHOB U
pacmpejieieHue HMX IO DJIEKTPOHHBIM CIOSIM), OOBSACHATH OOIIHe
3aKOHOMEPHOCTH B U3MEHEHHMM CBOWMCTB JJIEMEHTOB M MX COCAVHEHUHN B
Ipenesiax MajblX IIEPUOJOB U INIABHBIX NOATPYIII ¢ YYETOM CTPOEHUS HUX
aTOMOB;

KJIACCU(PUIIMPOBATh XUMHUECKHUE 3JIEMEHTHI, HEOPTaHWYECKUE BEIIECTBA,
XUMHUYECKHE peakuuu (10 YHUCIy M COCTaBY YYacCTBYIOIIMX B pPEaKUUU
BELIECTB, MO0 TEIUIOBOMY 3(PQEKTy, 0 U3MEHEHUIO CTENEHEW OKUCIIEHHUS
XUMHYECKUX JIEMEHTOB);

XapaKTepu30BaTh (OMUCHIBATh) OOLIME U CHEHU(PUUECKHE XUMUYECKHUE
CBOMCTBA IIPOCTBIX M CJOKHBIX BEIIECTB, NOATBEPXKAAs OIMCAHUE
IPUMEPAMU MOJIEKYJISIPHBIX M HMOHHBIX YPaBHEHHH COOTBETCTBYIOLIMX
XUMHUYECKUX PEAKLUM;

COCTaBJISITh YPAaBHEHHs DJIEKTPOJUTUYECKOM JAMCCOLMALMM  KHUCIIOT,
LIEJI0YEH U COJIEH, ITOJIHBIE U COKPAILIEHHBIE YPABHEHUS PEAKIIMM HOHHOTO



oOMeHa, ypaBHEHHUS pEaKIWi, TMOATBEPKIAONINX CYIIECTBOBAHUE
TEHETUYECKOM CBSI3M MEXKTy BEIICCTBAMHU PA3IUYHBIX KIACCOB,
pacKphIBaTh CYIIHOCTh OKHCJIUTEIBHO-BOCCTAHOBUTEIBHBIX PEAKITUHN
MOCPEJICTBOM COCTABJICHHS SJIEKTPOHHOTO OallaHCa ATUX PEaKIIMiA;
POTHO3UPOBATh CBOMCTBA BELIECTB B 3aBUCUMOCTH OT HX CTpPOECHUS,
BO3MOXKHOCTH TIPOTCKAHUS XWMHUYECKHX TMPEBPAIIEHUNA B Pa3TUIHBIX
YCIIOBHSIX;

BBIYHMCIIATh OTHOCHUTEIIbHYIO MOJEKYJSIPHYIO ©  MOJISIPHYIO MaccChl
BEILIECTB, MAaCCOBYIO [IOJII0 XHMMHYECKOTO J3JIeMEeHTa 10 (dopmyJie
COEIMHEHMsI, MAaCCOBYIO JIOJIF0 BEILIECTBA B PacTBOPE, MPOBOJAUTH PACUETHI
110 YPaBHEHUIO XUMHUYECKON PEaKIINH;

coOmolaTh  MpaBWia  TMOJB30BAaHMUS ~ XHUMHYECKOWM  TOCYIOM |
7a00paTOpHBIM  O00OpY/JOBAaHMEM, a TaKXKe IMpaBuia OOpalleHus ¢
BEIIECTBAMU B COOTBETCTBUM C MHCTPYKUUSAMH 1O BBIIIOJHEHHUIO
7a00paTOPHBIX XUMUYECKUX OTBITOB TIO TOJYYECHUIO W COOMPAHHIO
ra3000pa3HbBIX BEMIECTB (aAMMHAaKa U yTIECKUCIIOTO Ta3a);

MPOBOJIUTh  PEAKIMH, TOJATBEPKAAIONINE  KAauyeCTBCHHBIH  COCTaB
Pa3IMYHBIX BEIIECTB: PACMO3HABATH OMBITHBIM MYTEM XJIOPUI-, OpOMUA-,
noaua-, kapbonar-, docdar-, cwiMkar-, cyiabdar-, THIPOKCUJI-UOHBI,
KaTHOHbI aMMOHHUS ¥ HWOHBI M3YyYEHHBIX METAJUIOB, MPUCYTCTBYIOIINE B
BOJHBIX PACTBOPAX HEOPTAHUYECKUX BEIIECTB;

NPUMEHSTh OCHOBHBIE ONEpPALUd MBICTUTEIbHONU JIESITEIbHOCTU — aHAIU3
U CHHTE3, CpaBHEHHE, O0O0OOIIeHHEe, CHUCTEeMATHU3alUI0, BBISBICHUE
NPUYMHHO-CJIEICTBEHHBIX CBSI3€M — JJI1 M3YUYEHHS CBOWCTB BEUIECTB U
XUMUYECKAX PEaKlUid, €CTeCTBEHHO-HAYYHbIC METOJbl TIO3HAHUS —
HAOIOICHNE, W3MEpPEHHEe, MOJCIUPOBAHNE, IKCICPUMEHT (peajbHBIA MU
MBICJICHHBIN ).



TEMATHYECKOE IINTAHUPOBAHHUE

8 KJIACC
KoaunuecTBO yacosB
Ne HaumenoBaHue pa3iesioB u JyeKTpoHHbIe (LM poBbIE)
KonTtpoabHbie IpakTH4eckne
n/n TeM NPOrpaMMbl Bcero o0pa3oBaTe/bHbIE PeCypChl
padoTsI padoThI
Pa3nea 1. IleppoHavyanbHble XUMHUYECKHE NIOHATHS
Xumus — BakHas 00J1acThb

11 €CTECTBO3HAHUS U 5 ) bubmuorexa [JOK

’ MPAKTUYECKOU ESITETBHOCTH https://m.edsoo.ru/7f41837¢

yenoBeKa

12 BemecTBa n XuMH4ecKue 15 1 Bbubnuoreka [IOK

) peakuuu https://m.edsoo.ru/7f41837¢

Hroro no pazneny 20

Paznen 2. BaxkHeiinme npeacTaBUTeId HEOPraHUYeCKUX BellecTB
21 Boznyx. Kucnopon. Ilonstue 6 bubmmoreka [JOK

' 00 oxcHmax https://m.edsoo.ru/7f41837¢
)9 Bonopoa. ITonsitue o kucnorax 2 1 bu6mmoreka [IOK

’ U COJISIX https://m.edsoo.ru/7f41837¢
)3 Bona. PactBopsr. [Tonsitue 06 5 1 1 Bbu6nmuoreka [IOK

’ OCHOBAaHUAX https://m.edsoo.ru/7f41837¢c
24 OCHOBHBIE KJ1acChl 1 | 1 bubmuorexa [JOK

' HEOPraHUYECKUX COCIUHEHUN https://m.edsoo.ru/7f41837¢

Nroro no pazgeny 30

Paznen 3. [lepnoanueckuii 3axkon n llepuoguyeckas cucrema xumudeckux 3jaemMeHToB /. U. MennesieeBa. CTpoeHne aToMOB.
XuMnueckas cBsizb. OKHCIANTETbHO-BOCCTAHOBHUTE/IbHbIE PeaAKIIUN




[Iepuonnueckuii 3aKOH U

11 [Tepunonnueckas cucrema 7 Bbu6nuoreka [IOK
XUMHYECKHUX 3JIeMeHTOoB []. 1. https://m.edsoo.ru/7f41837¢
MengeneeBa. CTpoeHue aToma
XuMH4YecKas CBS3b.

3.2 OKHCIUTEIIBHO- 8 bubmorexa [IOK

https://m.edsoo.ru/7f41837c
BOCCTAaHOBHUTEJIBHBIC PEAKITUU
Bbubnmuoreka [IOK
Hroro no pasneny 15 https://m.edsoo.ru/7f41837c
PesepBHOE BpeMms 3 bubmmorexa [TOK
https://m.edsoo.ru/7f41837c
OBIIEE KOJIMYECTBO YACOB I10 68
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9 KUIIACC

Kosau4vecTBo 4yacos DJIeKTPOHHbIE
HaumeHoBaHue pa3eioB U TeM uu¢poBbIe
Ne ii/m P Konrtpoabubie IIpakTuueckue (mipp )
NPOrpaMMmblI Bcero o0pa3oBaTe/bHbIE
padoTsI padoThI
pecypchbl
Pa3znen 1. BemecTBo 1 XUMHYeCKHE PeaKIun
11 [ToBTOpeHue u yriyoneHne 3HaHUHA 5 | bubmmoreka [JOK
' OCHOBHBIX pa3/IesioB Kypca 8§ Kjacca https://m.edsoo.ru/7f41a636
12 OCHOBHBIE 3aKOHOMEPHOCTH XUMHYECKUX 4 bubnnorexka HOK
' peaxiuii https://m.edsoo.ru/7f41a636
13 DIIEKTPONIUTHYECKAS JUCCOLMALIMS. g 1 1 bubnmoreka [JOK
) XUMHUYECKUE PEAKIIMU B pacTBOpax https://m.edsoo.ru/7f41a636
Hroro no pazneny 17
Pa3pen 2. HeMeTaJJIBI M X COE€IHHEHUS
21 OO01mas XxapakTepuCTHKa XUMUYECKUX 4 1 bubnmoreka [JOK
' aneMeHToB VIIA-rpynmsl. ["anorensr https://m.edsoo.ru/7f41a636
OO61mas xapakTepuCcTHKa XUMUYECKUX
2.2 anemeHTOB VIA-rpymnmsl. Cepa u eé€ 6 bubmmorexa [OK
' TPYTEL Lep https://m.edsoo.ru/7f41a636
COCTMHEHUS
OO61mas xapakTepuCcTHKa XUMUYECKUX
2.3 anemMeHToB VA-rpynmsl. A3zot, hpochop u ux 7 1 bubmorexa HOK
) FPYTHEL ’ P https://m.edsoo.ru/7f41a636
COETMHEHUS
OO01mas XxapakTepuCTHKa XUMUYECKUX
2.4 anemeHToB [VA Il YTIEpoa U 8 1 2 buommorera HOK
) . Py ' poaL https://m.edsoo.ru/7f41a636
KPEMHUI U UX COCAUHEHUS
Hroro no pazneny 25




Pa3gen 3. MeTaJJIbI M X COCIUHEHU S

bu6mmoreka [IOK
1 I 4
3 Obmpae cRoHCTBa METAILIOB https://m.edsoo.ru/7f41a636
. bubmuorexa [JOK
2 B 1
3 QKHEUIIIe METAJUIBI U UX COCIUHCHUS 6 hitps://m.cdsoo.ru/7f41a636
Hroro no pazneny 20
Paznen 4. Xumus 1 oKpyKammas cpeaa
4.1 BemectBa 1 MaTepualisl B 5KH3HH YeJIOBEKA 3 bubmorexa LIOK
’ B p https:/m.edsoo.ru/7f41a636
Hroro no pazgeny 3
PesepBHOE BpeMms 3 bubmorexa HOK
p P https://m.edsoo.ru/7f41a636
OBIIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 68




ITPOBEPAEMBIE TPEBOBAHMUS K PE3YJIBTATAM OCBOEHMUSA

OCHOBHOM

OBPA3OBATEJIbHOHN ITPOT'PAMMBI

8 KUIACC

Kon
NpoBepPsieMOro
pe3yJjbTarTa

[IpoBepsiemble nMpeAMeTHbIE Pe3yJIbTATHI 0CBOEHUSI OCHOBHOI
00pa30BaTeJILHON NPOrPAMMbI OCHOBHOT'0 00111er0 00pa30BaHus

1

ITo Teme: <<HepBOHa‘IaJ'II>HI)Ie XHUMHUYCCKUEC ITOHATHUA

1.1

pacKpbIBaTb CMBICII OCHOBHBIX XHMHMUYECKHX TIOHSATHH: aToM,
MOJICKYJIa, XHMHUYECKHH JJIEMEHT, IPOCTOE BEIIECTBO, CIIOKHOE
BEILIECTBO, CMECh (OJHOPOJHASE W HEOJHOPOJHAsA), BaJCHTHOCTD,
OTHOCHUTENIbHAass aTOMHAas W MOJICKYJIIpHas Macca, KOJIMYEeCTBO
BEILIECTBA, MOJIb, MOJSIpHAs Mmacca, MaccoBas JAOJs XHMHYECKOTO
3JIEMEHTa B COCIMHEHHUU, MOJIAPHBIH O0BEM, XMMHUYECKas peaKiius,
KIacCU(UKALUA  PEaKIMii:  peakluuud  COCOUHEHHS,  PEaKI[uu
pa3lioKEHUs, PEAaKIUA 3aMEIICHHs, peakIuu OoOMeHa, 3K30- |
OHIOTEPMUYECKUE PEAKIUU, TEIUioBoW 3 (HEeKT peakiuu, pacTBOp,

MaccoBast 10Jisl BellecTBa (IPOLIeHTHAs: KOHIIEHTpAI|s) B pacTBOpe

1.2

HUITIOCTPHUPOBATh B3aMMOCBA3b OCHOBHBLIX XHUMHWYCCKHUX MMOHATHH H

MMPUMCHSATH 3TU MOHATHS ITPU OIIMCAHUHN BCIICCTB U UX HpeBpaH_IGHI/Iﬁ

1.3

UCTIOJIb30BaTh XMMUYECKYI0 CHMBOJHUKY JJIsI COCTaBJICHHUS (OpMyT

BEIIIECTB U YPAaBHEHUN XUMHUYECKUX PEAKIIUN

1.4

PacCKphrIBaTh CMBICJI 3aKOHOB COXpaHCHUA MaccChbl BCIIICCTB,
MMOCTOAHCTBA COCTaBa, ATOMHO-MOJICKYJIAPHOI'O Y4YCHHA, 3aKOHa

ABoraapo

1.5

OIpPECaACIIATh BaJICHTHOCTb aTOMOB 3JICMCHTOB B 6I/IHapHBIX

COCAUMHCHUAX

1.6

KJIACCU(PUIMPOBATh XHUMHYECKHE peakiuu (M0 YHCIy U COCTaBy

YUYaCTBYIOUIMX B PEAKIMH BEUIECTB, 110 TEIUIOBOMY 3(PdeKTy)

1.7

BBIYUCIIATH OTHOCUTCIIBHYIO MOJICKYJIAPHYIO U MOJIAPHYHO MAacCChL

BEIILECTB

1.8

BBIUKCIISITH MAacCOBYIO JOJIO XMMHUYECKOro 3JeMeHTa Mo (opmyse




COCIUHECHMS,

1.9

BBIYUCIIATH MAaCCOBYIO JOJIIO BCHICCTBA B PACTBOPC

1.10

MPUMEHSTh €CTECTBEHHOHAYYHBIC METOMbI IMO3HAHUS — HAOIIOJICHUE,
U3MEpeHHe,  MOJEIHMPOBAHME,  OKCIEPUMEHT  (pealibHbIl U

MBICJICHHBI)

ITo Teme: «BaxkHelue nNpeacTaBUTENIM HEOPTaHUUECKUX BEILIECTB)

2.1

PACKpPBIBATH CMBICJI OCHOBHBIX XHMHYCCKHUX MOHSTHM: OKCHI,

KHCJIOTa, OCHOBaHHE, COJIb

2.2

ONpEeNeNsATh MPUHAIICKHOCTh BEHIECTB K OMNPENEIEHHOMY KJaccy

COeIMHEHMH 10 (hopmyiam

23

KJIaCCU(UIIMPOBATh HEOPTAaHUYECKUE BEIIECTBA

24

XapakTepu30BaTh (OMUCHIBATH) OOIMHME XMMHYECKHE CBOWCTBA
BCIICCTB Pa3IMYHBIX KJIACCOB, MOATBCpKAAd OMUCAHUC IIPUMCPAMHU

MOJIEKYJISIPHBIX YPaBHEHUIN COOTBETCTBYIOIINX XUMUUYECKUX PeaKIuil

2.5

ITPOrHO3UPOBATH CBOMCTBA B€OIECCTB B 3aBUCHMOCTH OT HX
KauCCTBCHHOI'0O COCTaBa, BO3MOKHOCTU MNPOTCKAHHUA XUMHUUYCCKUX

MPEBpAIICHUH B pa3IMYHbIX YCIOBUSIX

2.6

cleloBaTh IpaBWJIaM TOJb30BAaHUS XUMHUYECKOM TMOCYIOW U
1a00paTOpHEIM 00OpYJOBAaHUEM, a TAKXKE IMpaBUIaM OOpaIIeHHs C
BEUIECTBAMH B COOTBETCTBHUH C HHCTPYKUHUSMHU IO BBINOJTHEHUIO
1a00PaTOPHBIX XMUMHYECKHUX OMBITOB MO TOJYYEHUIO M COOMpaHUIO
ra3zo00pa3HbIX BEMIECTB (BOJOpOAa M KHUCIOPOJA), MPUTOTOBIICHUIO
pacTBOpOB € ONPEACIEHHOW MAacCOBOW [JIOJEH PACTBOPEHHOIO
BEIIECTBA, MJIAHUPOBAThH U MPOBOJUTH XUMHUUYECKUE IKCIIEPUMEHTHI 10
pacmo3HaBaHUIO PACTBOPOB IMIeI0Yed W KHUCIOT C TOMOIIBIO

WHIUKATOPOB (JTakMmyc, (heHondTaaeuH, METHIIOPAHX U IPYTHE)

2.7

IIPOBOJUTH PACYETHI 110 YPABHEHHUIO XUMUYECKON peaKkIuu

IIo Tteme: «llepuommueckuii 3axkoH u Ilepuoauueckas cucrema
xumuueckux snemeHtoB J[. M. MenaeneeBa. CTtpoeHue aTOMOB.

Xumudeckas cBa3b. OKHUCIUTEILHO-BOCCTAHOBUTEIILHEIC pcakumn»

3.1

PACKpPBIBATh CMBICII OCHOBHBIX XHMHWYCCKHUX HOHATHH: AApO aroma,
SJICKTPOHHBIA CJIOW aroMa, aToOMHas OpOWTalb, pPaaWyC aroma,
XUMHYCCKasA CBA3b, MNOJIKIpHAd W HCMOJIKIpHAA KOBAJICHTHASA CBA3b,

3JICKTPOOTPHUIIATEILHOCTh, HMOHHAS CBSI3b, HOH, KAaTHOH, aHMWOH,




CTCIICHb OKUCJICHUA

3.2 KJIacCU(UIIUPOBATh XUMUYECKHUE DIIEMEHTHI
OMHCHIBATh W XapaKTepu3oBaTh TaOnuuHyro ¢opmy llepuonndeckoit
CUCTEMBl XMMHMYECKHUX OJJIEMEHTOB: pasziuyaTh TIOHSATUS «TJaBHas
33
noarpynna (Arpynma)» u «mobounas mnoarpymmna (brpymma)y,
«MaJbple» U «O0JIbIINE)» TePUOIbI
packpeiBaTh cMbich Ilepuommueckoro 3akona J[.MI. Menneneena:
34 JIEMOHCTPHUPOBATH TOHUMAaHUE MEPUOANYECKON 3aBUCUMOCTH CBOWCTB
' XUMHYECKHX DJIEMEHTOB OT HX mojoxeHus B Ilepuogunueckoit
CUCTEME
COOTHOCHUTh  O0O3HAYEHHUs, KOTOpblE UMEIOTCA B  TabmuIe
«ITepnognueckas cucTeMa XUMHUYECKUX SJIEMEHTOB J.N.
3.5 MeHnneneeBa» € YHUCIOBBIMU XapaKTEPUCTHUKAMU CTPOEHHUS aTOMOB
XUMHYECKHX OJJIEMEHTOB (COCTaB W 3apsj sapa, OOIIee YHUCIO
3JIEKTPOHOB U pacnpeziesieHue UX MO0 JIEKTPOHHBIM CIO0SM)
16 ONpeAeNsiTh  CTENeHb OKHUCJICHHUS  DBJIEMEHTOB B  OHMHApHBIX
' COCTMHEHUSIX
37 OTIpEICNIATh BUJ XHUMHUYECKOW CBsI3UM (KOBaJleHTHass W WOHHAs) B
' HEOPraHMYECKUX COCAMHEHUSIX
9 KIIACC
Kon .
IIpoBepsiemble nMpeAMeTHbIE Pe3yJIbTATHI 0CBOEHUSI OCHOBHOI
NpoBepsieMoro .
00pa30BaTeJILHON MPOrPaAMMbI OCHOBHOT'0 00111er0 00pa30BaHUs
pe3yJbTarTa

1

IIo Teme: «BeIJ_IeCTBO " XUMHYCCKasd pCaKus»

1.1

PacKpbIBaTb CMBICII OCHOBHBIX XHMHWYECKUX IOHATUH: PAcTBOp,
AJNIEKTPOJIMTHI, HEIIEKTPOIHTHI, AJICKTPOJUTHYCCKAS TUCCOIUAIIHS,
peakuu WOHHOTO OOMEHa, KaTaliu3aTop, XUMHUYECKOE paBHOBECHE,
obpaTuMble u HEOOpaTUMbIe peaKIum,
OKHUCIUTCIIBbHOBOCCTAHOBUTCIBHBIC pcaKkiuu, OKHUCIIHNTCIIb,
BOCCTAaHOBUTENIb, OKHCIICHHE H BOCCTAHOBIICHHE, aJUIOTPOIIHS,
aM(pOTepHOCTh,  XUMHUYECKas  CBs3b  (KOBAJICHTHAs, HOHHA,
METaJUIn4ecKas ), KpUCTAJUIMYecKass pemETKa, CIUIaBbl, CKOPOCTh

XUMHYECKOW peaKkuu




1.2

HUITIOCTPUPOBATL B3aMMOCBA3b OCHOBHBLIX XHUMHWYCCKUX MOHATHUA H

IMPUMCHATH OTU MMOHATHA ITPU OITMCAHUHN BCIICCTB U UX npeBpameHHﬁ

1.3

COCTAaBIIATh YPABHEHUS DIICKTPOJUTHYECKOW ITUCCOLMALMU KHUCIOT,
LICJIOYEH M COJIEH, IOJIHBIE W COKpALIEHHBIE YPaBHEHHUs pEaKLUil

HOHHOTr0 oOMeHa

1.4

PaCKphIBATh CYIIHOCTb OKHCIHUTCIIBHO-BOCCTAHOBUTCIIBHBIX peaKI_II/Iﬁ

MOCPEACTBOM COCTaBIICHUS DJIEKTPOHHOTO OallaHCa ITUX peaKIuid

1.5

IIPOBOJUTH PACYEThI 110 YPABHEHHUIO XUMUYECKON peaKkIuu

ITo Temam: «Hemeramnpl M uX coeauHeHUsI» U «MeTamibl U UX

COCAUHECHUA»

2.1

XapaKTepu30BaTh (OMUCHIBATH) OOIIUE U CTICHU(PUIECKUE XUMUYECKHE
CBOMCTBA IPOCTBIX M CIIOXKHBIX BELIECTB, IMOJATBEP)KIAs ONUCAHUE
IIpUMepaMu MOJIEKYJISIPHBIX U MOHHBIX YPaBHEHUH COOTBETCTBYIOLIUX

XUMHYECKUX PEaKInid

2.2

COCTaBJISITh YPABHEHMsI pEaKIUi, MOATBEPKIAIOLIUX CYIECTBOBAHHE

T€HETUYECKOM CBS3U MCXKAY BCUICCTBAMU PA3JIMYHBIX KJIACCOB
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IMPOrHO3UPOBATH CBOMCTBA BEIIIECTB B 3aBUCUMOCTH OT HUX CTPOCHUH,
BO3MOXHOCTH HNPOTCKAHUA XMUMHUYCCKHUX HpeBpaIHCHI/Iﬁ B PA3JIMYHBIX

YCIIOBHUAX
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cjaeaoBaTb paBrjiamM II0JIb30BaHUA XUMHAYECKOU HOcyI[OfI )41
1abopaTOpHBIM 00OpY/JIOBaHHMEM, a TaK)Ke IMpaBWJIaM OOpaIIeHUs C
BCIICCTBAMHU B COOTBCTCTBUU C HWHCTPYKOUAMU II0 BBIIIOJHCHUIO
7a00paTOPHBIX XUMHUYECKUX OIBITOB IO TMOJYYCHHIO M COOUpPAHUIO

ra3000pa3HBIX BEIIECTB (aMMHAKa M YTIEKHUCIIOTO ra3a)

2.5

IIPOBOJUTh PEAKLUHU, MOATBEPKIAIOIIUE KAYECTBEHHBI COCTaB
pa3IMYHBIX BEIIECTB: pPACIO3HABATH OIBITHBIM IYyTEM  XJIOPHI-,
Opomun, womua, kapOonat, ¢ocdar, cuaUKar, Ccyiabdar,
TUAPOKCUAUOHBI, KaTHUOHBI aMMOHUNA, HOHBbI HU3YYCHHBIX MCTAJUIOB,

MPUCYTCTBYIOIINE B BOJAHBIX PACTBOpPaX HEOPraHUUECKUX BEIIECTB

[To Teme: «XuMus 1 OKpy>Karolas cpeia

3.1

pacKphIBaTh CMBICI OCHOBHBIX XuMHuUeckux mnonsTui: [IJIK

BEILIECTBA; KOPPO3US METAJIIIOB

3.2

IMPUMCHATH OCHOBHBIC OIICpalun MBICITUTEIIbHOM JACATCIIbHOCTH —

aHaJu3 W CHHTE3, CpaBHEHHE, OOOOIIEHUE, CHCTEeMaTH3alIUIO,




BBIABJICHUE [PUYMHHO-CIICICTBEHHBIX CBSI3€M — JUIA U3YYCHHS
CBOWCTB BEIIECTB U XUMHUYECKHX PEAKIHI; €CTECTBEHHOHAy4YHbIE
METOJBI TIO3HAHWS — HAONIOIEHUE, W3MEpPEHUe, MOJIEIHpPOBAHUE,

SKCTICPUMEHT (peaTbHBIN U MBICJICHHBIH )




ITPOBEPAEMBIE 3JIEMEHTbBI COAEPKAHUSA

8 KUIACC

Kon

IIpoBepsieMblii 3JIEMEHT COACPKAHMS

1

HCpBOHa‘IaJ'II)HBIC XHUMHUYCCKUC ITOHATHUA

1.1

IIpenmer xumun. Ponp XUMUM B KHU3HU 4Y€JIOBEKAa. XUMHSI B CUCTEME HayK.
Tena m BemecTtBa. PuU3MYECKHE CBOWCTBA BEMIECTB. ATpPEraTHOE COCTOSIHUE

BCIICCTB

1.2

ITonsarue o METOJaxX IMO3HaHHA B XMMHHU. YucTele BC€IICCTBA N1 CMECCH. CnocoObl

paszaeneHus cmecen

1.3

AToMBI W MOJICKYIJIBI. Xumuaeckrue dneMeHThl. CHMBOJBI  XMMHYECKHX

aneMeHTOB. [IpocThie U COXKHBIE BEIIECTBA. ATOMHO-MOJIEKYJISIPHOE YUCHUE

1.4

Xumnueckas popmyna. BageHTHOCTP aTOMOB XMMHYECKHX 3JE€MEHTOB. 3aKOH
IIOCTOSIHCTBA ~ cocTaBa  BemecTB.  OTHOCUTENBHAas  aTOMHasg — Macca.
OTtHocuTenbHasE MOJIEKYJIsSIpHAs Macca. MaccoBas 1011 XUMUYECKOTO 3JIEMEHTa

B COCIMHECHNU

1.5

KonmuuectBo BemectBa. Moisib. MossipHass Macca. B3auMOCBSI3b KOJIMYECTBA,
Macchl W YHCIIAa CTPYKTYPHBIX €IMHUI] BemiectBa. Pacuérel mo dopmynam

XHUMHUYCCKUX COCI[I/IHCHI/Iﬁ

1.6

Du3nyeckue U XUMUYECKHUE SIBJICHUSA. XUMHUUYECKas PEaKUUs U €€ NMPU3HAKHU.
3aK0H COXpaHEHHsI MACcChl BEIIECTB. XUMHUECKUe ypaBHeHus. Knaccudukarms

XUMHUYECKHUX PEAKIHNH (COeTMHEHUS, pa3NIOKEHUs, 3aMEIIeHHUsI, 00MEHA)

1.7

XUMUYECKUH 3KCIIEPUMEHT: 3HAKOMCTBO C XUMUYECKOW MOCYI0H, C MpaBUIaMU
pabotel B 5aboparopuu U TpuEMamMu oOpalieHus ¢ J1abopaTOpPHBIM
o0opysoBaHHEM, W3y4YeHHE U ONUcCaHue (UIUIECKUX CBOMCTB 00pa3IoB
HEOPraHWYECKUX BEIIeCTB, HaOMoAcHHE (U3NYECKUX (TUTaBICHHE BOCKa,
TasHHUE JIbJla, PACTUPAHHUE caxapa B CTYNKE, KUIIEHUE U KOHJEHCALUs BOJIbI) U
XUMHYECKUX  (TOpeHHe CBeYd, [pOKAJIMBAHHE METHOM  MPOBOJIOKH,
B3aMMOJICHICTBHE MeJla C KHUCJIOTOW) SIBIICHWH, HAONIOJIEHWE U OIMHUCAHHE
IPU3HAKOB TMPOTEKAHHWA XUMHUYECKHMX peakuuid (pas3jiokeHue caxapa,
B3aMMOJICHICTBHE CEPHOM KHUCJIOTBI C XJIOPHIOM Oapusi, pa3ioKeHHE
ruapokcuaa meau(ll) mpu HarpeBaHwu, B3aUMOJCHUCTBHUE XKeje3a ¢ PAaCTBOPOM
comu meau(1l), m3ydenue crnocoOoB pazaeneHus: cMeceit (C MOMOIIBI0 MarHUTA,

buapTpOBaHUE, BBIMAPUBAHKE, TUCTHUIUIAIMSA, Xpomatorpadmus), MpoBeICHUE




OYNCTKHN HOBapeHHOfI coJu, HaGJIIOI[eHI/Ie " OIIMCAaHHUC PE3YJIbTATOB IMTPOBCACHUA
OTbITa, WLIFOCTPHPYIOIIETO 3aKOH COXPAaHEHHsI MAacChl, CO3JaHHE MOJelei

MOJIEKYJI (IIapOCTEP>KHEBBIX )

Baxneiumue npeacTaBUTEIN HEOPraHUYECKUX BEIECTB

2.1

Bo3agyx — cmech razos. CocrtaB Bosnyxa. Kuciaopoa — ajneMeHT W mpocToe
BeulecTBo. HaxokaeHuwe kuciopoja B mpupoje, (pusmdyeckue M XUMHYECKHE
cBoiictBa (peakiuu ropenus). Oxcunsl. [Ipumenenue kucmopoma. CrocoOsl
MOJlyd4eHHUsl Kucjiaopoga B Jjaboparopud M MpoMbIIIeHHOCTH. KpyroBopot

Kuciopoaa B npupoge. O30H — amoTponHast MOIUpUKAIU KHCIOopoaa

2.2

TennoBoil 2P PeKT XUMUIECKOH peakiui, TePMOXUMUYECKUE YPaBHEHHSI, SK30-
Y DHAOTEPMHUYECKUE PeaKuK. TOIUIMBO: yronb U METaH. 3arps3HEHUE BO3AyXa,

yCHUJICHHE TapHUKOBOTO 3(pdekra, pazpylieHrne 030HOBOTO CI0s
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Bonopon — snemeHT M mpocToe BemiectBo. HaxoskieHue Bomopoaa B MpUPOIE,
¢u3udyecKke M XMMHUYECKHE CBOWCTBA, MPUMEHEHHE, CIIOCOOBI IOIYYEHHS.

Kuciaote! u comm
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MoutsipHbIii 00bEM Ta30B. Pacu€Thl M0 XMMUYECKUM ypaBHEHUSIM

2.5

®dusznyeckue CcBoOWcCTBA BOAbl. Bojma kak  pacTtBopuTenb.  PacTBOpBI.
HaCBIH_IeHHBIG 1 HCHACBIMICHHBIC PACTBOPHLI. PaCTBOpI/IMOCTB BCIICCTB B BOJC.
MaccoBasi 107 BelIeCTBAa B pacTBOpe. XUMHUYECKHE CBOWCTBA BOJBI.
OcHoBanus. Ponb pacTBOpoB B mpupojae M B KHU3HHU 4desoBeka. Kpyroeopor
BOJABl B TPHUPOJAE. 3arpsA3HEHHE MPUPOIHBIX BoJ. OXpaHa H OYHCTKA

MIPUPOAHBIX BOJ

2.6

Knaccudpukanuss Heopranmueckux coeauHenuit. Oxcuapl. Knaccudukarms
OKCHJIOB:  coJieoOpa3yromniue (OCHOBHBIC, KHCJIOTHBIE, aM{(OTEepHbIE) U
HeconeoOpasyrone. HomeHnknatypa oxcunoB. Pusndeckne W XUMUYECKUE

CBOMCTBa OKCHOB. [loslyueHne okcuaoB

2.7

OcHoBanus. Krnaccudukanus oOCHOBaHM: MENOYM H  HEPACTBOPUMBIC
ocHoBaHus. Homenkiiarypa ocHoBanuii. dusnyeckue U XUMUYECKUE CBOMCTBA

ocHoBaHMi. [TonyueHre ocHOBaHUI

2.8

Kucnorel. Knaccudukanus kucinor. Homenknarypa kucinor. dusndeckue u
XUMHYECKHE CBOMCTBAa KUCIOT. Pan axkxtuBHOocTH MeTayioB H.H. Bekerosa.

[Tonyuenue kucior

2.9

Comu. Homenknatypa coneil. ®uznueckue M XUMHUYECKHE CBOMCTBA COJIEH.

[Tonydenue coneit




2.10

I'enernueckas cBI3b MCXKAY KilIaCCaMU HCOPIraHUYCCKUX COGI[I/IHCHI/If/’I

2.11

XUMHUYECKUN  SKCHEPUMEHT: KauyeCTBEHHOE ONpeleNieHuE  COACpKaHUs
KHUCTIOpOJla B BO3AYyXeE, IMOJIy4eHHE, COOMpaHUEe, pacrno3HaBaHUE M H3yUYCHHE
CBOMCTB KHCJIOPOJa, HAOIIOEHNE B3aUMOCHCTBHSI BEIIECTB C KUCIOPOJIOM H
yCIJIOBUSI BOBHUKHOBEHUS U MpEKpaIleHus ropeHus (moxkapa), 03HaKOMJICHHE C
oOpa3lilaMi OKCHJOB U ONHCAaHHE WX CBOWCTB, IMOJy4YeHHE, coOWpaHue,
pacmo3HaBaHHe M H3y4Y€HHE CBOWCTB BOAOpOJa (TOpeHue), B3aUMOJEHCTBUE
Bojiopoza ¢ okcunoMm Menu(Il) (Bo3MOKHO HCIIONB30BaHUE BHIECOMATEPHAIIOR),
HaOmoeHue 00pasloB BELIECTB KOJIMYECTBOM | MOJb, UCCIeJOBaHUE
OCOOCHHOCTEH pacTBOPEHHUS BEIIECTB C PA3IMYHOM PACTBOPUMOCTHIO,
MPUTOTOBJIEHUE PACTBOPOB C OMPEACIEHHON MacCOBOM J0JIEM pacTBOPEHHOTO
BEILIECTBA, B3aMMOJICUCTBUE BOJbI C MeTaUIaMH (HAaTPUEM U KaJbLIUEM)
(BOBMOXHO HCHOJb30BaHUE BUIECOMATEPHANIOB), OIpEAEJICHHE pPACTBOPOB
KUCIIOT W IIEJNOYed C TMOMOINBI0 HHIWKATOPOB, HCCIEIOBaHHE OOpPa3IoB
HEOPraHMYECKUX BEIIECTB pa3IUYHBIX KIJIACCOB, HAOIIOJCHHE W3MEHEHHS
OKpacKd HHJMKAaTOPOB B pacTBOpax KHUCIOT M IIEJIOYeH, H3yueHue
B3aumoeicTBusl okcuga meau(Il) ¢ pacTBopom cepHOW KHCIIOTBI, KUCIOT C
MeTaJUIaMM, peaKLUi HEUTpaIU3aLlH, [10Jy4YEHUE HEPACTBOPUMBIX OCHOBAHUH,
BBITECHEHUE OJIHOIO MeTajula JApPYyI'MM M3 pacTBOpa COJM, peLIEeHue
AKCIIEPUMEHTANIbHBIX 3a/ad 1o TeMe «BakHellue KIacchl HEOPraHWYeCKHX

COEIUHEHUN)

Ilepuonnueckuit 3akoH u [leproanyueckas cucTeMa XUMHUYECKUX SJIEMEHTOB
J .. MenneneeBa. CtpoeHre aToMoB. XuMU4eckas CBsi3b. OKUCIUTEIBHO-

BOCCTAaHOBUTCIIBHBIC PCAKIITNN

3.1

[lepBble TOMBITKM KIAaCCUPHUKALMU XUMUYECKUX 3JeMeHTOB. [loHstue o
rpynmnax CXOJHBIX 3JIEMEHTOB (IIEJOYHBbIE U IIEIOYHO3EMENbHbIE METasllbl,
TaJIOTeHbI, WHEPTHBIE Ta3bl). DIEMEHTBI, KOTOphIE 00pa3yloT amdoTrepHbie

OKCHJIbI I TUIPOKCHIBI

3.2

[Tepuoanueckuit 3akoH. [leproanueckas cucteMa XMMUYECKUX dnemMeHToB . 1.
Meneneesa. Koportkonepuoanas u JUTMHHOIIEpUOHAS bopmbl
[lepuonnueckoit cuctembl xuMuueckux anemeHtoB J[[.M. Mennaeneesa.
Ilepuoast m rpynnbl. PU3MYECKUH CMBICI MOPSAAKOBOIO HOMEpPA, HOMEPOB

nepuoja U rpymnibl AJIeMeHTa

3.3

Ctpoenune atomoB. CoctaB aTOMHBIX sifiep. M3otomnbl. DnekTpoHbl. CTpoeHue

AIIEKTPOHHBIX 000JI04YeK aTroMOB TMepBbIX 20 XHUMHMYECKHX JJIEMEHTOB




ITepnognueckoit cucremsl .M. MenneneeBa. XapakTepuCTUKa XUMHYECKOIO

3JIEMEHTa MO ero nojoxeHuto B [lepuoaunueckoii cucteme .. Menneneena

3.4

3aKOHOMEPHOCTH M3MEHEHUs paguyca aTOMOB XHMHYECKHX DJIEMEHTOB,
METAJUIMYECKUX M HEMETaJUIMUYEeCKUX CBOMCTB IO TpyNmnaM M MEPUOJIaM.
3nauenue Ilepuonuueckoro 3akoHa u Ilepronnyueckoil CUCTEMbl XUMHYECKUX
JIEMEHTOB I pa3BUTUs Hayku U npaktuku. .M. MenneneeB — yd€HbIU U

rpaKIaHUH

3.5

Xumuyeckass cBa3b. KoBaneHTHas (mojisipHass M HEMOJSpHAs) CBA3b.

3H€KTp00TpI/IL[aT€JIBHOCTB XUMHUYECKHX dJIeMeHTOB. MoHHAas CBSI3b

3.6

Crencup okuciieHus. OKHCIUTECIHFHOBOCCTAHOBUTCIIEHEIC pCaknu. Hpoueccm

OKHCJICHMS M BOCCTaHOBJICHHA. OKHUCIUTEIN U BOCCTAHOBHUTEIIN

3.7

XUMHUECKUH 5SKCIEPUMEHT: M3y4eHHe OOpa3lloB BEIIECTB METAJIOB U
HEMETAJJIOB, B3aUMOJEHCTBUE TUAPOKCHIA LIMHKA C PACTBOPAMM KHUCJIOT U
11eJI0uel, NPOBEACHHUE ONbBITOB, WUIFOCTPUPYIOIIUX IPUMEPHI OKHCIUTEIBHO-

BOCCTaHOBUTEJIbHBIX pEaKuil (rOpeHne, peakliuu pa3ioKeHUsl, COeTMHEHUS)

9 KUIIACC

Kon

IIpoBepsieMblii 3JIEeMEHT COAEePKAHUS

BemectBo 1 xumudeckas peakuus. Ilosropenue

1.1

IIepnonnueckuil 3axoH. Ilepuoauyeckas cuctema XuMu4eckux siaemeHTos J1.1.
MenaeneeBa. CTpoeHuE aToMOB. 3aKOHOMEPHOCTH B HM3MEHEHHWU CBOMCTB
XUMHUYECKUX BJEMEHTOB IMEPBbIX TPEX MEPUOAOB, Kalus, KaJdbLUsi H UX
COCIMHEHHII B COOTBETCTBUU C IOJOKEHUEM 3JIEMEHTOB B llepmoamueckoii

CUCTCMC U CTPOCHUCM UX AaTOMOB

1.2

CtpoeHue BemiecTBa: BHUIbl XUMHUYECKOM CBSI3UM. THUIBI KPUCTATIMYECKHX
pPELETOK, 3aBUCUMOCTDb CBOMCTB BEILIECTBA OT THUIIA KPUCTAJUIMYECKOU PEIIETKU
U BUJa XUMU4eckoi cBs3u. Kiaccudukamus 1 HOMEHKIaTypa HEOPraHUIECKUX
BEILIECTB (MEXIAyHApOAHasi U TpUBHUAIbHas). XUMUYECKUE CBOMCTBA BEILECTB,
OTHOCSIIIMXCA K  pa3dWyHbIM KJIacCaM HEOPraHWYECKUX  COCIMHEHUI,

IFCHCTUYCCKAs CBA3b HCOPTAHNYCCKUX BCIICCTB

1.3

Knaccuukanus XUMUYECKHX PEaKIUi 10 Pa3IUYHBIM MpU3HAKaM (110 YUCITY U
COCTaBy YYacTBYIOUIMX B pPEaKLMU BEIIECTB, MO TEMJIOBOMY 3(PQEKTy, IO

W3MCHEHHIO CTEIICHEH OKMCICHHUS XHUMHYCSCKUX 9JICMCHTOB, IIO 06paTI/IMOCTI/I,




10 y4aCTuro KaTanmaTopa). DK30- u SHAOTCPMHUYCCKUC pCaKkuuu,

TepMOXUMHUYECKHE ypaBHeHU. [IoHATHE O CKOPOCTH XMMHUYECKOM peakiuu

1.4

[Tonsitie 06 0OpaTUMBIX U HEOOPATUMBIX XUMHUYECKUX peakiusax. [lonarue o
TOMOT'CHHBIX U I'CTCPOTCHHBIX PCAKIHAX. Ilongarue o XuMHUUECKOM PaBHOBCCHU.
@dakTopbl, BIUSIONIME HAa CKOPOCTh XHMHYECKOHW pPEaKIUW W TOJOXKCHUE

XUMHUYCCKOT'O paBHOBCCUA

1.5

OKUCIUTEIHLHO-BOCCTAHOBUTEIBHBIE pcaKkiuu, BHGKTpOHHBIﬁ 6aJ1ch
OKHCJIUTEIbHO-BOCCTAHOBUTENBHOM  peaknuu. (CocTaBieHue  ypaBHEHUU
OKHCJIINTCIbHO-BOCCTAHOBHUTCIBbHBIX peaxunﬁ C HCIIOJB30BaHUEM MCTOAA

AJIEKTPOHHOTO OajaHca

1.6

Teopust JIEKTPOTUTUYECKON TUCCOUUAIMHU. DIEKTPOIUTHI U HEIJIEKTPOIUTHI.
Katunonsl, annonsl. MexaHu3m AUCCOLMAIMN BELIECTB C Pa3IMYHBIMU BHUJIAMU
xumMudeckon cBs3u. CreneHpb aucconuanuu. CHIbHBIC U CIIa0bIe AIEKTPOJIUTHI.
Peakuun noHHOrO OOMEHA. YCIIOBHS MPOTEKAHHS PEaKIMid MOHHOTO OOMeEHa,
MOJHBIE W COKpalI€HHbIE HOHHBIE ypaBHEHHMS peakiuid. CBOWMCTBa KHUCIOT,
OCHOBAaHMH W COJNEl B CBeTe TNPEACTABICHUNA 00 DSICKTPOIUTHYECKON

nuccounanuu. KauecTBeHHbIE peakiiiu Ha MOHBL. [loHsATHE O TUApOIU3E coneit

1.7

XUMHUYECKUH HKCHEPUMEHT: O3HAKOMIIEHHE C MOJCNSMHU KPUCTATUNYECKUX
pEIIETOK HEOPraHMYECKUX BEIIECTB — METAJUIOB U HeMeTaioB (rpadura u
aJiMasa), CJIOKHBIX BEIIECTB (XJOpUAAa HATpPHUA); UCCIEHOBAHUE 3aBUCHMOCTH
CKOpPOCTH XHWMHYECKOM peakuuu OT BO3ACUCTBUSA pa3IMUHbIX (DAKTOPOB;
HCCIIEIOBAaHUE  DJIEKTPONPOBOJHOCTH  PACTBOPOB  BEILECTB,  Ipolecca
JIUCCOLMAIMM  KHUCIIOT, IMIeno4ed u  cojeil  (BO3MOXKHO HCHOJb30BaHUE
BUJICOMATEPHAJIOB); TIPOBEJIEHHE OINBITOB, HUIIOCTPUPYIOMUX MPU3HAKU
MPOTEKaHUs PeaKkiuii HOHHOTo oOMeHa (0O0pa3oBaHUE OCajKa, BhIICIECHUE Ta3a,
o0pa3oBaHUE BOJbI); OIBITOB, H/UTIOCTPHPYIOMUX HPUMEPHl OKUCIUTEIBHO-
BOCCTAHOBUTEJIbHBIX peaklUi (TOpeHHe, PeakH pPa3IoKEeHUs, COCIUHEHUS);
pacro3HaBaHHe HEOPTaHWYECKUX BEIIECTB C MOMOIIbIO KAYECTBEHHBIX PEaKIUii

Ha MOHBI; pCIICHUC SKCIICPUMCHTAJIBHBIX 3aJa4

Hemeramier 1 ux COCAUMHCHUS

2.1

OO6mrass  xapakTepuctuka rajoreHoB. (OCOOEHHOCTH CTPOCHHUSI aTOMOB,
XapakTepHbIe cTeneHn okucieHus. CTpoeHne u pu3ndeckre CBOWCTBA MPOCTHIX
BEIIECTB — TaJIOT€HOB. XHMMHUYECKHME CBOWCTBA Ha TIpUMEpE XJopa
(B3auMoJIeliCTBHE C METaUIaMH, HEMETaJUlaMH, IIeJouyaMu). XJIOPOBOAOPOI.

CongHast KHUCJIOTa, XUMUUYECKUE CBOMCTBA, MOJIyUYCHHUE, MPUMEHEeHHE. JleiicTBue




XJIOpa U XJIOPOBOAOPO/A HAa OpPraHM3M 4YeloBeKa. BakHeilline XJIopuabl U UX

HaxO0XJICHUE B TIPUPOJIE

2.2

OO6mrass xapakrepuctuka djaeMeHTOB VIA-rpynmbl. OCOOCHHOCTH CTPOSHUS
aTOMOB, XapaKTepHbIe CTerneHn okucieHus. CtpoeHue u pusnyeckre cBOMCTBa
MPOCTBIX BELIECTB — KHUCIOpPOAa M Cephbl. AJUIOTPONHBIE MOAU(PUKALUU
KHCIIOpo/ia U cepbl. XUMHUYECKHE CcBoicTBa cepbl. CepoBOIOpPOA, CTPOEHUE,
¢busznueckue U XUMHUYecKue cBOMCTBAa. OKCHIBI cepbl KaK IMpeICTaBUTEIH
KHUCJIOTHBIX OKCHIOB. CepHast KHUCIOTa, (PU3NYECKHE U XUMHUYECKUE CBOMCTBA
(oOmue Kak MpencTaBHTENS Kiacca KUCIOT U crenuduieckre). XUMUYECKUe
peakiuu, JeKale B OCHOBE MPOMBIIUICHHOTO CIOCO0a MOIy4eHUS CEpHOM
KkucaoThl. I[Ipumenenue. Conm cepHOM KHUCIOTHI, KQUECTBEHHAsi PEAKIHs Ha
cynbdar-uoH. Haxoxaenue cepbl U €€ COeIUHEHUH B MpHupoje. XUMHUYECKOE
3arpsi3HEHUE OKPY’KaloUlel cpelbl COeIMHEHUSIMU cepbl (KUCIOTHBIE JTOX[IH,

3arpsi3HEHUE BO3/1yXa U BOJOEMOB), CIOCOOBI €T0 MPe0TBPAIICHUS
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OOmrast xapaktepucTuka 35eMeHTOB VA-rpynnbl. OCOOEHHOCTH CTPOCHHUS
aTOMOB, XapaKTEepHbIE CTENICHU OKUCIIEHUs. A30T, paclpOCTPaHEHHUE B IPUPOAE,
¢usnueckre U XuMu4eckue cpoiicTBa. KpyroBopor azora B mpupoze. AMMHUAK,
ero (u3nM4eckue W XMMHUYECKHE CBOMCTBa, Moiy4yeHHe M npumeHeHue. Conn
aMMOHHMs, HX (u3nyeckme ¥ XHMHUYECKHE CBOMCTBA, MpPUMEHEHHE.
KayecTBeHHast peakuus Ha MOHBI aMMOHUS. A30THas KHMCJIOTa, €€ MOIy4YeHue,
¢usnueckue W XMMHUYECKHE CBOicTBa (OOIIME KaK TMpeACTaBUTENs Kiacca
KHUCJIOT U cnenuduueckue). Mcnonp3oBaHue HUTPATOB M COJIEH aMMOHHS B
KayecTBE MHUHEPAJIBHBIX yIOOpeHuil. XUMHUECKOe 3arpsi3HEHHE OKpY’Karomien
Cpezbl COETUHEHUSIMU a30Ta (KUCIOTHBIE TOKIH, 3arpsi3HEHUE BO3/lyXa, OYBBI

1 BOJIOEMOB)
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®docdop, amtorpornabie Mogudpukanuu pochopa, puzMUecKue U XUMHUUECKHE
croiictBa. Oxkcun ¢docdopa(V) u dochopHas kucinora, QGUINIECKUE W
XMMHYECKHE CBOWCTBA, moiydeHue. lcmosnp3oBanue ¢ochaToB B KadecTBe

MUHEPAIbHBIX Y00peHUit

2.5

OOmast xapaktepuctuka 31eMeHTOB [VA-rpynmel. OcoOEHHOCTH CTPOCHHUS
aTOMOB, XapaKTepHblE CTENEHU OKHUCIEHUs. YTJIepoJ, aJJIOTPOIHbIE
MOIU(UKAINK, PACIpPOCTPaHEHHE B MPHUpPOJE, (U3NYECKHE M XUMUYECKHE
cBoiictBa. Ancopomus. Kpyrosopor yriaepona B npuponae. OKCHIbl yrieposa,
X (uznYeckrue W XMMHUYECKUE CBOMCTBA, ACWCTBHE HA >KUBBIE OpPTaHU3MBI,

IMMOJIYUC€HHEC U IIPUMCHCHUC. OKOJIOTHYCCKHE HpO6J'IeMBI, CBsI3aHHBIE C OKCHAOM




yraepona(IV); rumoreza ria00ampHOrO MOTEIUICHUS KJIMMAaTa; MAapHUKOBBIM
a¢dexr. YrompHas kuciora U €€ conmm, UX (QUINYECKUE U XUMHUUYCCKHE
CBOMCTBa, MOJy4YeHHWE U NpuMeHeHue. KadecTBeHHass peakuuss Ha KapOOHaT-
noHbl. Mcnonp3oBanue kapOOHATOB B OBITY, MEAMIIMHE, MPOMBIIIJICHHOCTH U

CEJILCKOM XO35ICTBE

2.6

[lepBoHauaIbHBIE TOHATHS 00 OPraHWYECKHX BEIECTBAX KaK O COCAMHEHUSX
yriaepoga (MeTaH, 9TaH, STWIEH, AalETWIEH, 3TaHOJ, TJULEPUH, YKCYyCHas
Kuciorta). Mx cocraB M xumuueckoe crtpoenue. Ilonstue o Ouonornyecku
BAKHBIX BEILECTBaX: XHpax, OeNKax, yriaeBoJaXx — M HUX pOJIU B KHU3IHU
4yelnoBeka. MarepuaabHOE €IMHCTBO OpPraHMYECKUX W HEOPraHMYECKHUX

COCTUHEHUN

2.7

Kpemuwnii, ero ¢Qusnueckue u XHUMHYECKHE CBONCTBA, TIOJYYCHHE W
npuMmenenne. CoeanHeHUs KpeMHHUs B mpupoje. OOmme npeacraBieHus o0
okcune kpemuusA(IV) n kpemuueBoii kuciore. CUIMKATHI, UX HCIOJIb30BAHKE B
OBITY, METUIIMHE, MPOMBIIICHHOCTH. BaskHEHIHe CTPOUTEIbHBIC MaTEePHAIIBI:
KepaMHKa, CTEKJIO0, IIEMEHT, OeToH, xene300eToH. [Ipobiembr OGe3omacHOro

HCIOJIb30BAHUA CTPOUTCIIBHBIX MAaTCPUAJIOB B HOBCGHHCBHOﬁ KU3HHU

2.8

XUMHUYECKUN SKCTIEPUMEHT: H3Yy4YeHHE OOpa3llOoB HEOPraHMYECKHUX BEIIECTB,
CBOMCTB COJISTHOM KHMCJIOTBI; MPOBEJACHUE KAYECTBEHHBIX PEAKIUA Ha XJIOPHU-
WOHBl W HaONIOJICHWE TMPHU3HAKOB WX MPOTEKAHWS; OMBITHI, OTPAKAIOIIUE
¢bu3znyecKkue 1 XUMUYECKHE CBOICTBA raJIor€HOB M UX COCAMHEHUN (BO3MOXKHO
WCIOJIb30BaHNE BUJCOMATEPHATIOB); O3HAKOMIICHHE C OOpasliaMH XJIOPHIIOB
(raloreHuI0B); O3HAKOMJICHHE C oOOpasllaMH cepbl U €€ COeAMHEHUSIMHU
(BOBMOXKHO HCTIOJB30BAaHUE BUICOMATEPHANIOB); HAONMIOJEHUE TMpolecca
oOyriMBaHUsl caxapa MOJ JCUCTBHEM KOHIICHTPUPOBAHHOW CEPHOM KHUCIIOTHI;
M3yUYeHHE XMMHUYECKHUX CBOWCTB pa30aBIICHHOW CEPHOW KHCIIOTHI, TPOBEICHHE
KayeCTBEHHOW peakuuu Ha Cyiab(par-uoH M HAOMIOACHHWE Tpu3HaKa e¢
MPOTEKAHUs;, 0O3HAKOMJICHHE C (PU3NIECKUMH CBOMCTBaMH a30Ta, pocdopa u ux
COeMHEHUI (BO3MOXKHO HCIOJIB30BAHUE BHJICOMATEPUANIOB), oOpa3lamu
a30THBIX U (OChHOPHBIX YI0OpEHUH; TOydYeHHEe, COOMpaHKe, paclio3HaBaHUE U
M3Y4YCHHE CBONCTB aMMHaKa; MPOBEJCHHE KAYECTBEHHBIX pPEaKIUii Ha HOH
amMMoHUS U ¢ocaT-uOH U U3yUYEHHE NPU3HAKOB MX MPOTEKaHUS,
B3alMO/JICIICTBUE KOHIIEHTPUPOBAHHON a30THOM KHCIIOTHI C MEZbI0 (BO3MOXKHO
UCIOJIb30BaHNE BHJIEOMATEPHANIOB); HM3yUYE€HHE MOJENeH KPUCTAUTMYECKUX
pemérok ammasa, rpaduta, QyUIepeHa; O3HAKOMIIEHHE C MPOIECCOM

azcopOIuu PacTBOPEHHBIX BEIECTB aKTUBUPOBAHHBIM YIJIEM M YCTPOHCTBOM




NPOTHBOra3a; MOJy4YeHUe, coOMpaHHe, paclio3HaBaHME M H3Y4YCHHE CBOICTB
YIJIEKUCTIOTO Ta3a; MpOBEIEeHHWE KAayeCTBEHHBIX peakluii Ha kapOoHAT- u
CWIMKAaT-UOHbl M M3yYEHUE IPU3HAKOB HX IPOTEKAHUS; O3HAKOMIIEHHE C
MPOJYKIMEH CHJIMKATHON MPOMBIIIJICHHOCTH; PEIIeHUEe SKCIEPUMEHTAIbHBIX

337124 110 TeMe «BakKHeNIIne HEMETAUIBI U UX COEAUHEHUS)

MerTamisl 1 uX COCIUHCHUA

3.1

OO0mast XxapaKTepUCTUKA XUMUYECKHUX JIEMEHTOB — METAJIJIOB HA OCHOBAaHUH WX
nojoxxeHus B llepmoamdeckoid cucteme XuMHUecKux dnemeHtoB J[.U.
Menpeneesa u crpoeHus aroMoB. CTpoeHne MeTaylioB. MeTtandeckast CBsi3b U
MeTaJUTMUecKasi KpUCTAUTMYecKass pemérka. ODJIEKTPOXMUMHYECKUN s

HaIpsDKEHUN METaJUIOB

3.2

dusnuecKkue ¥ XUMHUYECKUE CBOMCTBA MeTaisioB. O0Iue crnocoObl MOTydYeHHUs
MeTauioB. [ToHATHE 0 KOPPO3UM METAJUIOB, OCHOBHBIE CIIOCOOBI 3aLUTHI UX OT
Koppo3uu. CrutaBsl (CTallb, 4yryH, JIOPATIOMUHUHN, OpOH3a) U UX IPUMEHEHHE B

OBITY U IPOMBIIIJIECHHOCTH
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[[lenounble MeTaybpl: moJiokeHHE B llepuoamdeckol cucTeMe XHUMUYECKUX
sanementoB .M. MeHneneeBa; cCTpo€HHE UX aTOMOB; HaXOXKJIEHHE B MPHUPOJE.
dusnyecKkre 1 XMMUUECKHE CBOMCTBA (Ha MpuMepe HaTpus U Kanus). OKCUIIBI U
TUAPOKCHUIIBI HATpusi W Kanus. [IpuMeHeHHe WIEJOYHBIX METAUIOB M HUX

COE€IMHEHUN

3.4

Ilenouyno3eMenbHbIE  METaUIbl MarHuid MW KalblWii:  IIOJ0XKEHHE B
[Tepuonuueckoit cucreme xuMudeckux 3nemeHToB JI.1. Menaeneesa; ctpoeHue
WX aTOMOB; HaxoxjaeHue B mnpupoge. dusmyeckue U XUMUYECKHUE CBOWCTBA
MarHus M Kaiblius. BakHeWmue coequHeHWs Kaiblus (OKCHJI, TUIPOKCHI,

conn). JKECTKOCTh BOJIBI M CIIOCOOBI €€ yCTpaHEHHs

3.5

AmomuHui: nonoxeHue B Ilepuomuueckoil cucreMe XMMHYECKUX 3JIEMEHTOB
J.1. MenaeneeBa; CTpoeHHE aToMa; HaxoXiaeHUE B mpupoae. duznueckue u
XMMHYECKHE CBOMCTBA AIOMHUHUS. AM(DOTEpHBIE CBOMCTBA OKCHIIAa M TUIPOKCHIA

AJTFOMUHUA

3.6

Keneszo: nonoxenne B [lepuonnueckoi cucreme XumMudeckux sneMentoB J[.M.
MeHeneeBa; CTpoeHHME aTOMa; HaxoXJeHue B mpupone. Duznueckue u
XUMHUYECKHE CBOWCTBa xkene3a. Okcuapl, TApokcuabl U comm sxenesza(ll) u

xeneza(Ill), ux cocras, CBOWCTBA U MOTYyUYCHHE

3.7

XHUMHUYECKUM OKCIICPUMCHT: O3HAKOMIICHHC C 06pa3uaM1/1 METAJJIOB M CIIJIaBOB,

X (PU3MYECKUMH CBOMCTBAMM; H3YYEHHUE PE3yJbTaTOB KOPPO3UH METAJJIOB




(BO3MOXKHO HCTOJIb30BAHUE BHJIEOMATEPHAIIOB), ocoOeHHOCTEN
B3aMMOJICHCTBUSL OKCHJAa KalblMg W HATpusa C BOAOW (BO3MOXKHO
WCIIOJIb30BAaHUE BHJIEOMATEPHANIOB); HUCCJIEIOBAHHE CBOWCTB >KECTKOU BOJIBI;
mpolecca TOpeHUs Kejle3a B KHUCJIOpoAe (BO3MOXKHO —HCIOJIb30BaHUE
BHJIEOMATEPHAJIOB); TPU3HAKOB MPOTEKAHUSI KAUECTBEHHBIX PEAKIIMN HA HMOHBI
(Marams, Kanbius, amroMuHwus, nuHKa, skeneza(ll) m sxemesa(Ill), memu(Il);
HaAOIIO/ICHNE U OMHMCAHUE MPOIECCOB OKpAIIMBaHUS TUIAMEHU WOHAMH HATPUS,
Kamuss W Kanblus  (BO3MOXKHO — KCIOJNBb30BaHUE  BHJIEOMATEPHANIOB);
uccienoBaHne aM(pOTEPHBIX CBOWCTB THIPOKCHA ATIOMUHHUS M THUIPOKCHIA
LIMHKA; PEIIeHNE HKCIIEPUMEHTAIIBHBIX 3a]a4 10 TeMe «BakHelmue MeTauibl 1

nX COCAUHCHMU

XuMHS U OKpYIKarolas cpena

4.1

HoBeie maTepuansl u TexHonoruu. BemiectBa U marepuainbl B IMOBCEIHEBHOMN
JKU3HU 4YesioBeKa. XUMHUsS U 30poBhe. be3omacHoe MCmnoib30BaHUE BEIIECTB U
XUMHYECKUX peakiuii B ObiTy. IlepBas momomis Mpu XUMHYECKHX OXKOTax U

OTpaBJICHUAX

4.2

OCHOBBI ~ JKOJOTHMYECKOM  TPaMOTHOCTH.  XHMHYECKOE  3arpsi3HEHHUE
okpyxatomierd cpeabl [1JIK. Ponb XUMuM B pelIieHUH 3KOJOTHMYECKUX MPOOIeM.
[IpupomHble WCTOYHUKH YIJIEBOJOPOJOB (Yroyib, MPUPOIHBIN Ta3, HE(TH),

MPOAYKTHI UX NEPEPadOTKU, UX POJIb B OBITY M IPOMBIIIIICHHOCTH

4.3

XUMUYECKHI SKCIEPUMEHT: U3yueHHe 00pa3lioB MaTepUaoB (CTEKIO, CIIaBbI

METaJIJIOB, ITOJINMEPHBIE MAaTEPUAJIbI)




IMPOBEPSIEMBIE HA OI'D 11O XUMUU TPEBOBAHUS K
PE3YJbTATAM OCBOEHUSI OCHOBHOM OBPA3OBATEJBHOM
IMPOI'PAMMBI OCHOBHOTI'O OBIIEI'O OBPA30BAHUSI

Kon
NpoBepsieMoro
TpeOoBaHMSI

IIpoBepsiemble TpeOOBaHMSA K NMPeAMETHBIM pe3yJbTaTaM
0a30BOIr0 YPOBHS OCBOEHHSI OCHOBHOI 00pa3oBaTeIbHOM
NMPorpamMMbl OCHOBHOI'0 0011ero oopa3zoBanus Ha ocHoe PI'OC

1

IIpencraBnenue:

1.1

O TIO3HABAEMOCTH SBJICHHA NPUPOABI, MOHUMaHHE OOBEKTUBHOM
3HAYMMOCTH OCHOB XMMHMUYECKOW HAyKHM KaK 00JaCTH COBPEMEHHOIO
€CTECTBO3HAHHUS, KOMIIOHEHTa OOIIeH KyJbTyphl M NPAKTHUYECKOM
NeSITEIbHOCTH 4YEJIOBEKAa B YCIOBUSAX COBPEMEHHOTO OOIIECTBa;

IMOHUMAHNUEC MECTAa XUMHUU CPCAU APYTIUX CCTCCTBCHHBIX HAYK

1.2

0 HAY4YHbIX MCTOJAX IMO3HAHUA, B TOM YHCJIC SKCIICPUMCHTAJILHBIX U
TCOPCTUUCCKHUX MCTOAAaX HMCCICAOBAHUA BCIICCTB W HU3YUCHUA
XUMHUYCCKUX peaKuHﬁ; YMCHUC HCIIOJIB30BaTh MOACIN JJIA

O0O0BSICHEHUS] CTPOCHUSI AaTOMOB U MOJIEKYJT

1.3

0 ctepax npodecCHOHATBHON AeSITeNbHOCTH, CBI3aHHBIX C XUMHUEH U
COBPEMCHHBIMH TEXHOJIOTUSIMH, OCHOBAHHBIMH Ha JIOCTHIKCHHUSIX
XUMHUYECKOW HAyKH, YTO MO3BOJUT OOYyYarOIIMMCS paccMaTpUBaTh
XUMUIO Kak cdepy cBoei Oyaymiel mpopecCHOHATBHON IeATeTbHOCTH
U ClleNlaTh OCO3HAHHBIM BBHIOOP XMMHHU Kak NMPOQMIBHOTO INpeaMeTa

MIpH TIEPEXO0/I€ Ha YPOBEHB CPETHETO OOIIeT0 00pa30BaHMs

Brnanenue cucremMoil XMMHUYECKMX 3HAHWM W YMEHUE TPUMEHSATH

CUCTCMY XUMHUYCCKUX 3HaHHﬁ, KOTOpas BKIIKOYACT:

2.1

BOKHEHIIME XWMHUYECKHE TMOHATHA: XUMHUYECKHH JIIEMEHT, aToM,
MOJIEKYJIa, BEIIECTBO, NIPOCTOE U CIOXKHOE BEIIECTBO, OJAHOPOAHAS U
HEO/IHOPOJHAsi CMeCh, OTHOCHTEIbHBIE aTOMHAas M MOJICKYJISIpHAs
Macchl, KOJIMYECTBO BEILIECTBA, MOJIb, MOJSIpHAs Macca, MOJISPHBIN
00BEM, OKCHJ, KHCIOTa, OCHOBaHUE, COJIb (CPemHss), XUMHUYECKas
peakuus, peaklUd COCIUHEHUs, PEAKUUU pPA3JIOKEHUs, peaKkluu
3aMeIeHNs, peaKkiuu OOMeHa, TerwioBod 3((deKT peakiuu, 5K30- U
9HJIOTEPMHUUYECKHE PEAKIMU, PacTBOp, MaccoBas IOl XUMHUYECKOIO
3JIEMEHTa B COCTMHEHUH, MAaCCOBast 10JIs1 M TIPOLICHTHAS KOHLIEHTPALUS

BEILIECTBA B PACTBOPE, PO aTOMa, IICKTPOHHBIN CIION aTroMa, aTOMHast




opbutanp, paadyc aromMa, BAJICHTHOCTb, CTENEHb OKHUCIICHUS,
XUMHYECKasl CBSI3b, AJEKTPOOTPULIATEIHLHOCTD, MOJISIPHAsL U HETIOJIIpHAS
KOBaJICHTHAas CBA3b, HNOHHAasA CBA3b, MECTAJTNINYECKas CBA3b,
KpUCTa/NTMUecKass pemeérka (aToMHasi, HOHHAs, MeTaJuIhyecKasi,
MOJIEKYJISIpHAs), MOH, KATUOH, aHMOH, DJIEKTPOJIUT U HEDJIEKTPOJIUT,
JNEKTPOJIUTHYECKas TUCCOIMAlMs, peakUUd HOHHOro oOMeHa,
OKHCIIUTCIbHO-BOCCTAHOBUTCIIBHBIC pcaKknuunu, OKHUCIIUTCIIb )41
BOCCTQHOBUTENIb, OKHCIEHHE U  BOCCTAHOBJIEHHE, AJIEKTPOJIH3,
XUMHYECKOE paBHOBECHE, OOpaTHMMble M HEOOpaTHMbIE peakiuH,
CKOpPOCTh XMMHUYECKOW peakumu, Karanuzatop, I[IJIK, xoppo3us

MCETAaJIJII0B, CILJIaBbI

2.2

OCHOBOIIOJIATAIOIINE 3aKOHBl XMMHUH: 3aKOH COXPAaHEHHS] MacChl,
nepuoauueckui 3axkoH .M. MengeneeBa, 3aKOH MOCTOSIHCTBA

COCTaBa, 3aKOH ABOTaJpo
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TEOPUHU XUMUHU: aTOMHO-MOJIEKYJIIpHAst ~ TEOpus, TeOpUs

AJIEKTPOJIUTUYECKON JTUCCOIHAITIHT

Brnanenue ocHOBaMM XMMHUYECKOW TPaMOTHOCTH, BKIIFOYAIOILIEH:

3.1

YMCHUC MMPABUIIBHO UCITIOJIB30BATh U3YUYCHHBIC BCIICCTBA U MATCPUAJIbL
(B TOM 4YHClle MHHEpalbHBIE YIOOpEHHS, METaJUIbl M CIUIABHI,
IOPOAYKTHl TNEepepadOTKU MPUPOAHBIX HCTOYHUKOB YIJIEBOJOPOJOB
(yras, mpupomHoro rasza, HeTH) B OBITY, CEIHCKOM XO3SIMCTBE, Ha
MMPONU3BOACTBC W NOHHMMAHUC 3HAYCHUA KUPOB, 6GHKOB, YIJIICBOAOB
JUTS. OpTaHW3Ma YelIOBEKa; YMEHHE MPOTHO3UPOBAThH BIMSHUE BEIICCTB

U XUMHYCCKUX IIPOLCCCOB HA OPraHMU3M 4YCJIOBCKA W OKPYIKAIOIIYIO

NPUPOIHYIO Cpeay

3.2

YMCHHUEC HHTCIPUPOBATE XHUMHWYCCKHUEC 3HAHHA CO 3HAHHUAMU OPYTUX

y4eOHBIX IPEAMETOB

3.3

HaJIM4YMEe OIBITa pabOTHl ¢ PA3TUYHBIMM UCTOYHHMKAMU HH(OpMaIuu
0 XUMHMM (Hay4yHas M Hay4yHO-IOINYJIIpHas JMTeparypa, CIIOBapH,

CIPAaBOYHUKHU, HHTEPHET-PECYPCHI)

3.4

yMeHHEe OOBEKTHBHO OIICHMBATh WH(OPMAIMIO O BEIIECTBAX, HX
OpEeBpalleHUsIX M NPAaKTHYECKOM  MPUMEHEHHH U yMEHHe

HCIIOJIB30BaTh €€ AJId pCHICHU A y‘IGGHO-HOE}HaBaTGHBHLIX 3aJga4d

BJIa,Z[eHI/IC OCHOBaMH ITOHSATHUMHOI'O afnmapara M CHMBOJUYCCKOTO

A3bIKaA XUMHH IJIs1 COCTaABJICHUS q)OpMYJ'I HCOPraHNM4Y€CKUX BEIICCTB,




YpPaBHEHUM  XUMHYECKHMX  PEAKIMH; OCHOBAMM  XUMHYECKOMN

HomeHkJatypsl (IUPAC u TpuBHanbHOiN)

YMeHnne oOBSCHITH CBsI3b TMOJIOKEHHUS djeMeHTa B [lepmoamdeckoit

CUCTCMC C YHCIIOBBIMU XAPAKTCPUCTHUKAMU CTPOCHHUA AaATOMOB

5 XUMHUYECKUX OJEMEHTOB (COCTaB MW 3apsija sjapa, oOIiee 4YHuCio
DJIGKTPOHOB), PACHpPEIEICHUEM JJIEKTPOHOB TIO DHEPreTHYECKUM
YPOBHSIM aTOMOB HEPBBIX TPEX MEPHUOOB, KAJUS U KaIbIIH
[IpencraBnenue 0 MIEPUONYECKOMN 3aBHCUMOCTH CBOMHCTB
XUMHYECKHUX DJJIEMEHTOB (paguyc aroma, JEKTPOOTPUIIATEITHHOCTS),

6 IOPOCTBIX W CJOXHBIX BEHIECTB OT TMOJOXEHHUS JJIIEMEHTOB B
[lepuoguueckoii cucreme (B MajiblX IE€pUOJAX U IJIaBHBIX
MOJrpyNIax) v 3J€KTPOHHOTO CTPOEHHUS aTOMa

7 YMmenue knaccupuuupoBarh:

7.1 XUMUYECKUE PJIEMEHTHI

7.2 HEOPraHWYECKHE BEIIECTBA

7.3 XUMUYECKUE PEaAKIIHI

8 YMeHue onpenensaTh:

g1 BaJICHTHOCTh W CTENEHb OKUCJICHUS XUMHUYECKUX DIIEMEHTOB, 3apsil

' MOHA

22 BUJ XHUMHYECKOH CBA3M U THUN KPUCTAUIMYECKOH CTPYKTYypbl B

. COCTUHEHUSIX

8.3 XapakTep Cpebl B BOJHBIX PacTBOpPaX BEMIECTB (KUCIOT, OCHOBAHUH )

8.4 OKHUCJIUTEIb 1 BOCCTAHOBUTEIb

9 YMeHne xapakTepu3oBaTh GU3NUECKUE U XUMUUECKHE CBOMCTBRA!
MPOCTHIX BEMIECTB (KUCJIOPOA, O30H, BOJOPOJI, TpaduT, aamas,

9.1 KpeMHUH, a3oT, ¢ocdop, cepa, XJop, HATpUH, Kalud, MarHui,
KaJIBIIMH, aTFOMUHUH, JKeJe30)
CIIOXKHBIX BEIIECTB, B TOM YHCJE€ HUX BOJHBIX PacTBOpoB (Boja,
aMMHaK, XJIOPOBOJOPOJ, CEPOBOJOPOJ, OKCHIbI W THUIPOKCHIBI

92 metauioB [-IIA rpymm, amomunaus, meau (1), muaka, xenesa (I u

. II), oxcuast yraepoaa (II u IV), kpemuus (IV), azora u docdopa (111
u V), cepet (IV m VI), cepuucras, cepHasi, a3oTucras, a30THas,
docdopHas, yronpHas, KpeMHUEBAsI KUCIOTA U X COJIH)

9.3 MPOTHO3UPOBATh M  XapaKTepU30BaTh CBOWCTBA  BEIIECTB B




3aBUCUMOCTHU OT HUX COCTaBa U CTPOCHUA, NMPUMCHCHUC BCIICCTB B
3aBHCHUMOCTH OT HX CBOI>'ICTB, BO3MOXHOCTB IPOTCKAHUA XUMHYCCKUX

HpeBpaH_leHI/Iﬁ B PA3JIMYHBIX YCIIOBHUAX

YMEHHE COCTABIIATh MOJIEKYJIIPHBIE U NOHHBIC YPAaBHEHUsI PEAKLIUM, B

10
TOM YHCIIE:
10.1 peaKkIuii HFOHHOTO OOMeHa
10.2 OKHCJIMTEIbHO-BOCCTAHOBUTEIBHBIX PEAKIINI
103 WUTIOCTPUPYIOIINX ~XHUMHYECKHE CBOMCTBAa M3YyUYEHHBIX KJIACCOB
' (Tpyrin) HEOPTaHUYECKUX BEIIECTB
10.4 MOATBEPKIAIOIINX TeHETUYECKYIO B3aUMOCBSI3b MEKy HUMU
11 YMeHue BIUUCIAT (IPOBOIUTH PACUEThI):
11 OTHOCHUTENIbHYI0 MOJIEKYJISIPHYIO ¥ MOJIIPHYIO MAacChl BEIIECTB,
' MacCOBYIO JIOJIF0 XUMHUYECKOTO 3JIEMEHTA B COSIUHEHUN
11.2 MAaCCOBYIO JIOJIIO BEILIECTBA B pacTBOPE,
11.3 KOJIMYECTBO BEIIECTBA M €T0 MacCy, 00bEeM Tra30B
114 [0 YpaBHEHHUSIM XHMHUYECKHX pEaKIUil U HaXOAUTh KOJINYECTBO
' BEIIeCTBa, 00BEM M MacCy peareHTOB WIH MPOIyKTOB PEaKIuu
12 Bnanenue (3HaHue OCHOB):
OCHOBHBIMM  METOJaMH  HAy4yHOro TMo3HaHus  (HabOmomeHue,
101 U3MEepeHHe, SKCIIEPUMEHT, MOJIETUPOBAaHUE) PU U3YUYEHUHU BEIIECTB U
' XUMHUYECKHX SIBICHUW; YyMeHHE CQOpMyIupoBaTh MmpodiIemMy U
IPEIJIOKUTH IyTH €€ pelIeHus
122 Oe3omacHOil pabOThl C XMMHYECKHMHU BEIIECTBAMH, XUMHYECKOU
. NIOCYI0M 1 1abOpaTOpHBIM 00OPYJOBAHUEM
npaBUJIaMy OE30MMACHOTO OOPAIIEHUS C BEIIECTBAMU, UCTIOIB3YEMBIMU
B MOBCETHEBHOW JKM3HH, TIPaBUJIaMH MOBEACHUS B LIESIX cOepekeHus
123 370pOBbSl M OKPYXAIOIIEH NPUPOAHOM Cpenbl; MOHMMAaHUE Bpeaa
' (omacHOCTH) BO3JCHCTBUS Ha >KUBBIE OpPraHU3MBI OMNPEIEIEHHBIX
BEIIECTB, CIIOCOOOB YMEHBIIICHHS U TPEAOTBPAIICHUS UX BPEIHOTO
BO3JICHUCTBUS
3 Hanuuue nmpakThueckuX HAaBBIKOB IJIAHUPOBAHUS U OCYIIECTBIICHUS
CIIETYIOIIMX XUMUYECKUX IKCTIEPUMEHTOB:
131 U3y4YeHHUE U onmucaHue (PU3MYECKUX CBOWCTB BEIIECTB; O3HAKOMIICHHE

C (1)I/IBI/II-I€CKI/IMI/I nu XUMHNYCCKUMU SIBJICHUAMMU, OIIBITHI,




WUTFOCTPUPYIOILIME TPU3HAKU IIPOTEKAHUS XUMUUECKUX PEaKIUi

13.2

U3y4eHHe CIIOCO00B pa3leieHUs cMecer

13.3

NOJlyYE€HUE KHCIOpOAAa M U3Y4YEHHME €ro CBOICTB; IOJIy4EHUE
BOZIOPO/Ia ¥ M3YYEHHE €r0 CBOMCTB; MOJYyYEHHE YTIEKHUCIIOIO rasa u

HU3YYCHUC CTO CBOI>'ICTB; MOJIY4YCHHUC aMMHAKa U U3YUYCHUC CTO CBOICTB

13.4

IIPUTOTOBJICHUE PACTBOPOB C ONPEACIEHHOM MacCOBOM JOJIed

PpacTBOPEHHOTO BEIIECTBA

13.5

IpPUMEHEHNE UH/IUKATOPOB (;makmyca, METHJIOpaHKa u
¢denondranenna) s ONMpeaeseHUs] XapakTepa Cpeibl B pacTBOpax

KHCJIOT U IIeJI0Yel

13.6

UCCIICIOBAHUE W  OINMCAHUE CBOMCTB HEOPraHMYECKUX BEIICCTB
Pa3IM4HBIX KJIACCOB; M3yYEHHE B3aMMOJCUCTBHS KUCIOT C METaIaMH,
OKCHJaMH  METaUIOB,  pPAacTBOPUMBIMM M HEPACTBOPUMBIMHU
OCHOBAaHWSIMH, COJISIMH; TIOJYy4YCHHE HEpPAaCTBOPUMBIX OCHOBAHHN;
BBITECHEHUE OJHOIO MeTaula JApyrMM W3  pacTBOpa  COJH;
uccienoBaHue aM(pOTEpPHBIX CBOMCTB T'MIPOKCUIOB AIIOMHUHHUSA U

HUHKA

13.7

pelIeHne SKCIePUMEHTANIBHBIX 3a/1ay 10 TeMaM: «OCHOBHBIE KJIACChI
HEOPTaHUYECKUX COCIUHCHUIY; «DNEKTPOIUTHYECKAS
Jauccouanuay; «BaxHeuimme HEMETAUIbI M HMX COCIUHCHUS),

«BaxHenIye MeTaUIbl U UX COEIUHEHUS

13.8

XMMHYECKHE  OKCHEPHUMEHTHI,  WIUIIOCTPUPYIOIINE  TPHU3HAKU
NPOTEKaHUs peakIMii MOHHOTO OOMEHa; KaueCTBEHHBIC PEaKlUH Ha
INPUCYTCTBYIOIME B BOJHBIX PAacTBOpax HOHBI: XJOPHA-, OpomMHn-,
uomua-, cynbdar-, Qocdar-, KapOoHaT-, CHIMKAT-aHUOHBHI,
THJPOKCH/-NOHBI, KATHOHBI aMMOHUS, MarHus, KajJblUs, aJIOMHHUS,

xkenesa (2+) u xenesa (3+), menu (2+), uMHKa

14

YmMmeHnue:

14.1

NPEJCTaBIATh pPE3yJbTaThl JSKCIIEpUMEHTa B (opMe BBIBOJOB,
JIOKAa3aTeNbCTB, TpaUKOB W TaOMUI] M BBISBIATH JIMIIUPUICCKHUE

3aKOHOMEPHOCTHU

14.2

YCTaHaBJIMBAThL CBA3HU MCXKAY PCAJIbHO Ha6J'IIOI[aeMBIMI/I XUMHYCCKUMU
SABJICHUAMUA U MIPOLCCCaMU, IPOUCXOAAINIMMU B MAKPO- 1 MUKPOMUPE,

OOBSCHITH MPUYUHBI MHOTOOOpa3Hsl BEIICCTB




INEPEYEHD 2JIEMEHTOB COJAEPKXAHUA, IIPOBEPSAEMBIX HA
OCHOBHOM I'OCYJAPCTBEHHOM 9K3AMEHE 110 XUMHNHU

Kon

IIpoBepsieMblii 3JIEMEHT COAePKAHUSA

1

HCpBOHa‘IaJ'II)HBIC XHUMHUYCCKUC ITOHATHUA

1.1

UYucrtele BemecTBa U cMecu. CriocoObl pa3zieneHus cMmecei

1.2

ATOMBI H MOJICKYIJIBI. Xumuueckue d3yeMeHThl. CHMBOJBI  XHMHYECKHX

3JICMCHTOB. HpOCTHe " CJIOXHBIC BEIICCTBA.

1.3

Xumudeckasi popmyna. BaaeHTHOCTh aTOMOB XUMUYECKUX 31eMeHTOB. CTEeNeHb

OKHUCJICHUA

1.4

3aKOH TIOCTOSHCTBAa COCTaBa BCIICCTB. OrHocuTenbHas aTOMHAs Macca.
OTHOCUTENLHAS MOJICKYJIsIpHasg Macca. MaccoBas J0JI XUMHYECKOI'O 3JICMCHTA

B COCIMHCHNU

1.5

KomnyectBo BemiectBa. Monb. Monsipuass macca. MoJsipHbIE 00bEM Ta30B.

BzanmocBs3p KOJIMYECTBA, MACChI M YHUCJIa CTPYKTYPHBIX €AWHUI] BEIIECCTBA

1.6

dusznyeckrue M XUMUYECKHE SBICHHSA. XUMHUECKas pCaknusa u eé IIPHU3HAKH.

3aKOH COXpaHEeHMsI MAcChl BEIIECTB. XMMHUUECKHE YPABHEHUS

Ilepuonnueckuii 3akoH u Ilepromnueckas cHUCTEMa XUMHYECKHX 3JIEMEHTOB

J.1. MenneneeBa. CTpoeHue aToMOB

2.1

Ilepnoanueckuit 3akoH. Ilepuoanueckas cucremMa XUMH4YECKUX ieMeHToB J[.1.
MenneneeBa. [lepuoasl u rpynnbl. @PU3HYECKU CMBICIT TOPSIKOBOrO HOMEDA,

HOMEPOB IIEpUOJA U IPYIIIIBI JIEMEHTA

2.2

Crpoenne aromoB. CoctaB aToMHbIX siaep. M3orombl. Dnextponsl. CTpoeHue
JJIEKTPOHHBIX 000JOYEeK aTroMoB TMepBbIX 20 XUMHYECKHX DIEMEHTOB

[Iepuonunueckont cucremsl [I.1. Menneneena

23

3aKOHOMEPHOCTH B M3MEHEHUU CBOMCTB XMMUYECKHX DJIEMEHTOB MEPBBIX TPEX
NepUOJOB, Kalus, Kajblus (paauyca aTOMOB, OAIIEKTPOOTPHUIATEIHLHOCTH,
METAUIMYECKMX M HEMETaUIMYEeCKMX CBOMCTB) M HMX COEAUHEHUH B
COOTBETCTBUM C TIOJOKeHHEM »3yieMeHToB B Ilepuogmueckoit cucteme u

CTPOCHUCM UX ATOMOB

CtpoeHue BelecTna

3.1

Xumuyeckasi cBsizb. KoBanmeHTHas (monsipHass M HEMOJIApHAsi)  CBSI3b.
DNEKTPOOTPULIATENILHOCTh ~ XUMUYECKHX  3JeMeHTOB.  MoHHas  CBs3b.

MeTtannnueckas CBI3b




3.2

Tumel KpPUCTAJUIMUECKUX PEIIETOK (aTOMHAsl, WOHHAs, MeETaJUTMuecKas),
3aBUCHUMOCTh CBOMCTB BEIIECTBAa OT THIA KPUCTAUIMYECKON PEIIETKH W BHUAA

XUMHUYECKON CBA3U

Baxueiime mnpeacTaBuTENM HEOPraHUYECKUMX BewecTB. Hemertamwbl U ux

COCAMHCHUS. Merannel 1 uX COCAHECHUA

4.1

Knaccugukanuss ¥ HOMEHKIATypa HEOPTraHHMYECKHX COCIWHEHHA: OKCHIOB
(coneobpazyromue: OCHOBHBIE, KHUCIIOTHEIE, amdoTepHbIe) u
HecoJIeoOpa3yrolue; OCHOBaHWM (MIEIOYM W HEPACTBOPHUMEBIE OCHOBAHMS);
KACIOT  (KUCIOpOACOAepKale ¢  OeCKUCIOpOIHBIe, OJHOOCHOBHBIE U

MHOTOOCHOBHBIC); COJICH (CPEIHUX U KUCIIBIX )

4.2

dusznyeckue W XHMHYSCKHE CBOMCTBA IOPOCTBIX  BCHICCTB-HEMCTAJLIIOB:

BOJOPOJA, XJIOpa, KUCIOPOa, Cepbl, a30Ta, ocdopa, yriepona, KpeMHUS

4.3

du3nyeckre M XUMHUYSCKHE CBOMCTBA MPOCThIX BCHICCTB-MCTAJUIOB: JINTHA,
HaTpus, Kaliusgd, Marovs W KaJbLUWA, aJIllOMUHUSA, KEIIC3a. 3J’I€KTpOXHMH‘-IGCKHfI

PAI HATIPSKEHHU METaJIoB

4.4

®u3nyecKue U XMMUYECKHE CBOMCTBAa BOJOPOAHBIX COCAMHEHUM HEMETAIIIOB:

XJIOPOBOJIOPO/Ia, CEPOBOAOPOJIA, AMMHUAKA

4.5

®dusnueckue U XMMHUYECKHUE CBOMCTBAa OKCHUIIOB HemerauioB: cepbl (IV, VI),
azora(ll, 1V, V), docdopa(lll, V), yraepona(ll, 1V), kpemausa(IV). Ilonyuenne

OKCHJOB HEMCTAJLJIOB

4.6

Xumuyeckue cBoiictBa okcuaoB: MetawioB [A-IIIA rpynn, umuka, menu(ll) u

xenesa(ll, IT). ITomy4yenne oKCUI0B METAIIIOB

4.7

XUMHYECKUE CBOMCTBA OCHOBAHHMI M aM(OTEPHBIX THAPOKCUIIOB (HA MpUMEpe
TUAPOKCUIOB  aJIIOMUHUA, Kele3a, IuHKa). [loayueHue oOcHOBaHMM U

aM(pOTEepPHBIX THIPOKCHUIOB

4.8

OO0mme XUMHYECKHE CBOMCTBA KHCIIOT: XJIOPOBOJOPOIHOM, CEPOBOJIOPOIHOM,
CEepPHHUCTOM, CEpHOM, a30THOH, (HochHOPHON, KPEeMHHEBOH, yrosbHOU. OcoObie
XUMUYECKHE CBOWMCTBA KOHLEHTPUPOBAHHOM CEPHOM M a30THOM KHUCIOT.

[TonydyeHue KUCiIoT

4.9

OO6mue XxuMuIecKre CBOMCTBA cpeaHux coser. [lomyuenue conei

4.10

[Tony4yenne, coOupaHue, paclo3HaBaHHE BOJOPOJA, KHCIOPOJa, aMMHAKa,

YIJIEKHCIIOTO Ta3a B 1a00paTopuu

4.11

[Monmyuenne aMmuaka, CEpHOW M a30THOM KUCJIOT B MPOMBIIIIEHHOCTH. OO1ue

CII0COOBI IIOJIYUCHHUA MCTAJIJIOB




4.12

I'enernueckas cBI3b MCXKAY KiIaCCaMU HCOPIraHUYCCKUX COGI[I/IHGHI/II;’I

XUMUYECKUE PEAKIIUU

5.1

Knaccudukanus XuMU4eCKUX peakiuid Mo pa3IuYHbIM MPU3HAKAM: MO YHUCITY H
COCTaBy Y4YACTBYIOIIMX B PEAKIHMH BELIECTB, MO TEIUIOBOMY 3(dexTy, Mo

W3MEHEHHMIO CTEIICHEH OKHMCICHUS XUMUUECKUX JIEMEHTOB

52

TennoBoii 3 pexT XUMHYECKON peakui, TePMOXUMHUYECKIE ypaBHEHUs. DK30-

U DHJIOTEpMUYECKHE peakiuu. TepMoXuMudecKkue ypaBHeHHUsI

53

OKHCIUTEIBHOBOCCTAHOBUTENIBHBIE peakiMHi. OKHCIUTENH U BOCCTAaHOBHUTEIU.
[Iporieccbl  OKMCIEHHUST W BOCCTAHOBICHHS.  OJEKTPOHHBIM  OanaHc

OKHCJIUTEILHOBOCCTAHOBUTCIIHHOM p€akuuu

54

Teopus rneKTpoauTUYECKON nucconuanuu. KaTnonsl, aHMOHBI. DJIEKTPOIUTHL U

HEBJICKTPOJINTEI. CuibHbIe U c1a0bIe OJICKTPOJIUTEI. CreneHb JUCCOoManu

5.5

Peaknun wioHHOTO OOMEHa. YCJIOBHS NMPOTEKaHHUS PEaKIUid MOHHOTO OOMEHa,

IIOJIHBIE Y COKPAILIEHHBIC HOHHBIC YPABHEHUS PEAKLIUN

XHUMHA U OKpYXKarolas cpeaa

6.1

BemectBa u marepuanbl B NOBCEIHEBHOM KW3HM 4eloBeka. be3zomacHoe
WCITOJIb30BAaHNUE BEIIECTB M XWMHUYECKHX peaknuii B J1abopatopuu U OBITY.

HepBa;I nmomMouib Mpru XUMHUYCCKUX OKOrax U OTPABJICHUAX

6.2

XUMHUECKOE 3arpsA3HEHUE OKpyXKaromiell cpenbl  (KUCIOTHBIE — JOXKIH,
3arpsi3HEHUE TOYBbI, BO3JyXa WU BOJOEMOB), CIOCOOBI €ro MPeIOoTBPALECHUSI
[IpenenvHast momyctumass kouuneHTpauus BemiectB (IIAK). Ponp xumuu B
pelIeHUN  DKOJOTHYECKUX TMpobieM. YcuieHue napHUKOBOro dddekra,

pa3pyLIeHue 030HOBOTO CIIOSI

6.3

[Tpumenenue cepsl, a3ota, ¢pocdopa, yriaepoaa, KpeMHHS U MX COSAWHEHHHA B
6BITy, MCIUIUHC, IMMPOMBINUICHHOCTH H CCJILCKOM XO3SHCTBE. HpI/IMCHCHI/Ie
METaJUIOB M CIUIAaBOB (CTallb, YYTyH, AIOPATIOMHUHUHN, OpoH3a) B OBITY |
MMPOMBIINIJICHHOCTH HUX COCHHHGHHﬁ. Ilonarue o KOppO31uu MCTAJUIOB, OCHOBHBIC

CIOCOOBI 3alIUTHI X OT KOPPO3UU

6.4

[IpupoaHble WCTOYHHWKH YTJIEBOJIOPOJOB (yroib, MPUPOIHBIN Tra3, HE(PTH),

MPOIYKTHI UX MepepaboTku (OCH3UH), UX POIb B OBITY U IPOMBIIIICHHOCTH

6.5

[lepBoHayanbHBIE TOHATHS 00 OPraHMYECKUX BEIIECTBAX KAaK O COCTUHEHMSX
yrieposa (MeTaH, 3TaH, STHJICH, alleTUJIEH, 3TaHOJI, TJINLIEPUH, YKCYCHAs KHCIIOTA).
[onsiTne 0 OMONOTHYECKN BaKHBIX BEILIECTBAX: JKUpaxX, OENKax, yriieBoaax — U UxX

POJIA B ) KU3HU YCTIOBCKA




Pacuértnr:

7.1 o popmyramM XUMUYIECKIX COCTMHEHUIN
7.2 Macchl (MaccoBOM) TOJIM PAaCTBOPEHHOTO BEIIECTBA B PACTBOPE
7.3 M0 XUMHYECKUM ypaBHEHUSIM







