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MNOACHUTEJBHASA 3AIINCKA

[IporpammMa 1O XMMHM Ha YpOBHE OCHOBHOrOo 00IIero o0pa3oBaHUs
COCTaBJ€Ha Ha OCHOBE TpeOOBaHMIl K pe3ysibTaTaM OCBOCHHUSI OCHOBHOM
00pa3oBaTenbHON MTPOrpaMMbl OCHOBHOTO 00IIIETO 00pa30BaHuUs, MPECTaBICHHBIX
B ®I'OC OO0, a Takxke Ha OCHOBe denepalbHON paboyeil TporpamMmbl
BOCITUTAHUS U C YYETOM KOHLEMIIUU NPEnofaBaHus Y4eOHOro npeaMera « XuMHush»
B 00pa3oBaTeNibHBIX opranu3anusx Poccuiickoit denepanum.

[Iporpamma 1o xuMuu Aa€T MOpPENCTABICHUE O IENAX, OOIIel CTpaTreruu
oOy4eHusi, BOCIUTAHUS W Pa3BUTHS OOYYAIOMIMXCS CPEACTBAMH YYEOHOTO
npeaMera, yCTaHaBJIMBAET 00s13aTEIbHOE peAMETHOE COJiepKaHue,
NpEeAyCMaTPUBAET PACHpPEIEICHUE €ro Mo KiaccaM M CTPYKTYpPUPOBAHHE MO
pasjenaM M TeMaM MpOrpamMMbl MO XUMHH, OMNPENEISIET KOJIMYECTBEHHBIE U
Ka4eCTBEHHbIEC XapaKTePUCTUKHU COJIepKaHMUs, PEKOMEHIYEMYIO
MOCJEAOBATEILHOCTh HU3YUYEHHS] XHUMUU C YYETOM  MEXKIPEAMETHBIX U
BHYTPUIPEIMETHBIX  CBsI3€H, JIOTUKM Yy4eOHOTO TMporecca, BO3PACTHBIX
0COOEHHOCTEN  OO0yYalolUXCs, OMNpeAeNseT BO3MOXKHOCTU MpeaMera s
peanuzauuu TpeOOBaHUM K pe3yJbTaTaM OCBOEHHS OCHOBHOW 0Opa3oBaTeIbHOM
porpamMMbl Ha YPOBHE OCHOBHOTO OOIIET0 00pa3oBaHMs, a TakKKe TPEOOBaHUH K
pesyibpTaTamM 00y4YeHHUs XUMUW Ha YPOBHE IIEJIeH M3yUeHUs MPeIMeTa U OCHOBHBIX
BUJIOB Y4YEOHO-IIO3HABATENIHOM JIEATEIbHOCTH OOYYarollerocss Mo OCBOEHUIO
y4eOHOr0 CO/IepKaHUsI.

3HaHUE XHUMHUHM CIYXUT OCHOBOW [UJIsi (OPMHUPOBAHUS MHUPOBO33PEHUS
00ydJaromerocs, ero MpeaCTaBICHUNH O MAaTEPHAIBLHOM €IWHCTBE MHPA, BAXKHYIO
poJib WrparoT (GOpMUPYEMbIE XUMHEH MPEICTABICHUS O B3aMMOIPEBPAIICHUSIX
PHEPIrUM U 00 HSBOJIONUHU BEIIECTB B MPUPOJE, O IMyTAX PEHIeHUS Tr100aIbHBIX
npo0seM yCTOMYMBOIO PAa3BUTHUSI YEJIOBEUECTBA — CBHIPHEBOM, SHEPreTHUYECKOM,
MUIIEBOM M 3KOJIOTHYECKOU 0€30MacHOCTH, MPOOIeM 3IpaBOOXPAHEHUS.

N3ydenune xumuu:

CIIOCOOCTBYET  peanu3allid  BO3MOXHOCTEM  JUIsi  CaMOpa3BUTHUS U
dbopMHpOBaHUS KYJIbTYpPbl JMYHOCTH, €€ 0011eH U PyHKIIMOHAILHON TPaMOTHOCTH;

BHOCUT BKJIaJ] B (QOPMUPOBAHUE MBIIUICHUS M TBOPYECKUX CIIOCOOHOCTEH
o0ydJaronmxcsi, HABBIKOB HX CaMOCTOSATEIHLHOM yd4eOHOU  JesTeIbHOCTH,
DKCIIEPUMEHTAILHBIX W HCCICIOBATEIbCKAX YMEHHH, HEOOXOJMMBIX KakK B
MOBCETHEBHOM JKM3HU, TaK U B MPOPECCUOHATILHOM S TENbHOCTH;

3HAKOMUT CO CHenudUKol HAay4YHOrO MBIIUICHHS, 3aKIaJblBA€T OCHOBBI
LEJIOCTHOTO B3IJIsiAa HA €AUHCTBO MPUPOBI U YEIIOBEKA, SBJISIETCS OTBETCTBEHHBIM
3TanoM B (POPMHUPOBAHUH €CTECTBEHHO-HAYYHON TPAMOTHOCTH O0YYaIOIINXCS;



criocoOcTByeT (OPMHUPOBAHUIO IIEHHOCTHOTO OTHOIIEHUS K €CTECTBEHHO-
HAay4YHBIM 3HAaHHSM, K IPUPOJE, K YEIOBEKY, BHOCUT CBOM BKJIAJ B 3KOJOTHYECKOE
o0Opa3oBaHue 00y4YarOIIHUXCA.

JlanHbple HampaBiieHWs B OOYYEHMM XHMHUHM OOECHEUYMBAIOTCS CHEelUpUKON
colepxaHusi  y4eOHOro mpeaMeTra, KOTOPBIA  SIBISIETCS  MENaroru4ecku
alalITHPOBAHHBIM OTpakeHHEM 0a30BOI HAYKH XMMUU Ha OMPEACIEHHOM 3Tare eé
pa3BUTHUSL.

Kypc xumun Ha ypoBHE OCHOBHOTO 00IIEr0 0Opa3oBaHUsi OPUEHTUPOBAH Ha
OCBOCHHME OOYyYalOUIMMHUCSA CHCTEMbl MEPBOHAYAIBHBIX TMOHATUA XUMHH, OCHOB
HEOPTAaHUYECKOM XHMHUM W HEKOTOPBIX OTIAEIbHBIX 3HAYUMBIX IOHSATUN
OPTaHUYECKON XUMHUH.

CtpykTypa coaepkaHus MPOTpaMMbI IO XUMHHU C(POPMUPOBAHA HA OCHOBE
CHUCTEMHOTrO mnoaxona Kk e€ mzyueHuro. ConeprkaHHWe CKIIAJbIBAETCS W3 CHUCTEMBI
MOHATUM O XUMHUYECKOM DJIEMEHTE U BEIIECTBE U CUCTEMBI OHITUN O XUMUYECKOU
peakuuu. OO0€ H3TH CUCTEMBI CTPYKTYPHO OpraHU30BaHbl 10 MPUHLUILY
MIOCJIEIOBATEILHOTO PA3BUTHS 3HAHMM HA OCHOBE TEOPETUYECKUX MPEICTABICHUMN
Pa3HOTO YPOBHS:

— aTOMHO-MOJIEKYJISIPHOTO YYEHHSI KAK OCHOBBI BCETO €CTECTBO3HAHUS;

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

— YYEHHS O CTPOCHUHU aTOMa U XUMHUYECKOW CBSI3H;

— TPEACTaBICHUN 00 BIEKTPOIUTUYECKOW JIUCCOLMAIIMU BEILECTB B
pacTBopax.

TeopeTnueckne 3HaHHWS PACCMATPUBAKOTCA HA OCHOBE OMIIUPUYECKU
MOJIyYEHHBIX U OCMBICTIEHHBIX (PAKTOB, PA3BUBAIOTCS MOCJIEI0BATEIBLHO OT OJIHOTO
YPOBHSI K JPYyroMy, BBIIONHIS (YHKIUA OOBSICHEHHS ¥ TMPOTHO3UPOBAHUS
CBOWCTB, CTPOCHUS U BO3MOKHOCTEU MPAKTHYECKOTO MPUMEHEHHS U TOJTYyYEHUS
M3Yy4YaeMbIX BEILIECTB.

OcBoeHue MmporpaMMbl IO XUMHUU  CIOCOOCTBYEeT  (OPMHPOBAHUIO
IIPEACTABICHNS] O XUMHYECKOM COCTABIIIOIIEN HAYYHOW KapTHUHBI MHpPA B JIOTMKE
€€ CHCTEMHOM MPUPOAbI, LIEHHOCTHOTO OTHOIICHUA K HAy4YHOMY 3HAHUK U
METOJIaM MO3HAaHUS B Hayke. M3yueHne XMMHUU OPOUCXOAUT C IPHUBJICYEHHUEM
3HAHUN M3 paHee M3YyUYEeHHbIX Y4EeOHbIX NpeaAMeToB: «OKpyXaromuil Mupy,
«buonorus. 5—7 knacce» U «PuU3nKa. 7 Kiaccy.

[Ipy w3ydYeHMH XUMHUHM TPOUCXOAUT (OopMUpOBaHWE 3HAHUN OCHOB
XUMUYECKON HAYKH KaK 00JIaCTH COBPEMEHHOTO €CTeCTBO3HAHMS, MPAKTHYECKOU
JEATEIIbBHOCTH YEJIOBEKA M KAaK OJHOIO0 M3 KOMIIOHEHTOB MHUPOBOM KYJBTYpHI.
3ajaya y4eOHOro mpeaMeTra COCTOMT B (OPMUPOBAHUU CHCTEMbl XMMHUYECKHX
3HAHUN — Ba)KHEUIMX (haKTOB, MOHATHM, 3aKOHOB U TEOPETUYECKHUX TOJOKECHHM,
JOCTYITHBIX O0OOOIICHU MHPOBO33PEHUECKOTO XapakTepa, sS3blKa HAyKH, B



OpUOOIIEHNH K HAay4YHbIM METOJaM T[IO3HAHUS TPU HU3YYCHHHU BEIECTB U
XUMHUYECKHUX PEaKIuii, B (OPMUPOBAHUHN U PA3BUTHUU MMO3HABATEIBHBIX YMEHUH U
UX TPUMEHEHWH B Yy4eOHO-NO3HABATENbHOM U y4eOHO-HCCIEeI0BATENbCKON
NEeATEIbHOCTH, OCBOCHMM NpaBWJ 0O€30MacHOr0 OOpallleHHs C BelleCTBAMHU B
MOBCETHEBHOM JKU3HU.

[Tpu u3yyeHun XMMHHU Ha YPOBHE OCHOBHOT'O OOIEro 0Opa30BaHUSI Ba)KHOE
3Ha4YeHHE MPUOOPENN TaAKUE 11U, KaK:

— (dopmMupoBaHHe MHTEJUIEKTYaJbHO PAa3BUTON JMYHOCTH, TOTOBOM K
caM00Opa30BaHUI0, COTPYIHUYECTBY, CAMOCTOSITEILHOMY NPHUHITHIO DPEIICHUM,
CIOCOOHOM aIanTUPOBATHCA K OBICTPO MEHSIOIUMCS YCIOBUSIM KU3HU;

—  HampaBJ€HHOCTh OOy4YeHHs] Ha CHCTEMaTH4YecKoe MpHUOOIeHHE
0o0ydJamuxcsi K CaMOCTOATEIbHOW IMO3HABATEIBHOW JEATENbHOCTH, HAyYHBIM
METO/aM MO3HaHUus, (GOPMHUPYIOIIMM MOTHBALIUIO M Pa3BUTHUE CIOCOOHOCTEH K
XUMUHU;

— obecreueHne ycloBUi, CIOCOOCTBYIOIIUX MPHOOPETEHUIO 00YUYaIOIUMUCS
OMbITa Pa3HOOOPAa3HOW MAESITENPHOCTH, MO3HAHHUA U CAMOIO3HAHMS, KIFOUYEBBIX
HABBIKOB (KJIFOUEBBIX KOMIIETEHI[MI), UMEIOLIMX YHUBEPCAIbHOE 3HAUEHHUE IS
Pa3JIMYHBIX BUJIOB ACSATEIBHOCTH;

— (opmupoBanue oOmeNd (QYHKIIMOHAIBHOW U €CTECTBEHHO-HAYYHOU
IPaMOTHOCTH, B TOM 4YHCIE YyMEHHH OOBSCHATP M OLIEHWBATH SIBJICHUS
OKpPY’KalOIIer0 MHpa, WUCIONB3YysS 3HAHHUS U OMbIT, MOJTYYCHHbIE MPU H3YYEHUU
XUMUHM, MNPUMEHSITh HMX MpPU PpEIIeHUd MpoOJieM B MOBCEIHEBHOM XKU3HU U
TPYJIOBOM I€SITEIbHOCTH;

— ¢opMmHupoBaHHEe y OOy4YarOIIMXCS TyMaHUCTUYECKUX OTHOUICHH,
NOHMMAHUSA LEHHOCTH XUMHUYECKHX 3HAHUW [UIsi BBIPAOOTKH HSKOJIOTMYECKU
1eJIeCO00pPa3HOro TMOBEACHUS B OBITY M TPYAOBOM JEATEIbHOCTH B HENIX
COXpaHEHUsI CBOETO 3I0POBbS U OKPYKAIOLIEH TPUPOAHON CPEbI;

— pa3BUTHE MOTHUBAIIMM K OOYUYEHHIO, CIOCOOHOCTEM K CaMOKOHTPOJIO U
CaMOBOCIIMTAHUIO HA OCHOBE YCBOEHHS OOIIEUETOBEYECKUX ILIEHHOCTEH,
TOTOBHOCTU K OCO3HAHHOMY BBIOOpY MpOdUIS M HANPABIEHHOCTU AAIBHEHIIIETO
oOydJeHwus.

OOmee 4YuCIO YacoB, OTBEACHHBIX /I HM3Y4YEHUST XHMHUM Ha YpPOBHE
OCHOBHOTO 00111er0 00pazoBaHus, coctaBisieT 136 yacoB: B 8 kiacce — 68 yacoB (2
yaca B HEJIel0), B 9 kitacce — 68 4yacoB (2 yaca B HEACIIO).



COIAEPKXAHUE OBYYEHUA

8 KIIACC

IlepBoHaYa/ibHbIe XUMHYECKHE TOHATHS

[Ipenmer xumuun. Ponb XMMUM B )KU3HH YEIOBEKAa. XMMHS B CHCTEME HayK.
Tena u BemjectBa. DU3MUECKUE CBOWCTBA BEMIECTB. ATPEraTHOE COCTOSHUE
BeulecTB. [loHsATHE O MeTOax MO3HAaHWS B XMMHH. UUCThIE BeEllECTBA U CMECH.
CrnocoObl pa3aeneHust CMecei.

ATOMBI ¥ MOJEKYJbl. XHUMHYECKHE BJIEeMEHTbl. CHUMBOJBI XUMHYECKUX
anemMeHTOB. [IpocThie U coKHbIE BellleCcTBA. ATOMHO-MOJIEKYJISIPHOE YUEHHUE.

Xumuueckass ¢opmyna. BaneHTHOCTP aTOMOB XHUMHUYECKHUX JJIEMEHTOB.
3akOH TMOCTOSHCTBA cocTaBa BemecTB. OTHOCUTENbHAs aTOMHAs Macca.
OTHOcuTENbHAS MOJIEKYJsIpHas Macca. MaccoBast JoJisi XUMUYECKOTO 3JIEMEHTA B
COCJINHEHUH.

KomnuectBo Bemectsa. Mosb. MonsipHas macca. B3aumocBsA3p KOJIM4YECTBa,
MacChl M 4YHCJIAa CTPYKTYPHBIX €IWHUI] BemiecTBa. Pacuérel mo dopmynam
XUMUAYECKUX COCTUHEHUMN.

@u3nUeCcKUe U XMMHUUYECKUE ABJICHUSA. XUMHUUECKasl peakluus U €€ MPU3HAKH.
3aKOH COXpaHEHHS MAacCChl BELIECTB. XHUMHUYecKue ypaBHeHHs. Knaccudukanus
XUMUYECKUX PEAKIUi (COeTMHEHNS, Pa3I0KEeHHUSI, 3aMEIICHIS, 0OMEHa).

Xumuyeckuii IKCnepumenm:

3HAKOMCTBO C XMMHUYECKOW MOCYAOH, MpaBUjiaMu paboThl B JabOpaToOpuu U
npuémMamu o0palleHus: ¢ J1abopaTOpHBIM 00OPYJOBAaHUEM, U3YUEHUE U OIKCAHUE
bu3NYecKuX CBOWCTB 0OO0paslOB HEOPTAHWYECKUX BEIIECTB, HAOJIOJCHUE
busndeckux (MIaBJICHUE BOCKA, TasHUE JbJa, PACTUpPAHHE caxapa B CTYTIKE,
KUIEHUE M KOHACHCAIUs BOJAbI) U XMMHUYECKUX (TOpEHHE CBEYM, MPOKaJTMBAHUE
MEJIHOM TIPOBOJIOKH, B3aUMOJICUCTBUE MeJia ¢ KUCJIOTON) SIBJIEHUM, HAOII0/ICHUE U
ONMCAaHWE NPU3HAKOB MPOTEKAHUS XMMHUYECKHX peakluid (pas3iioKeHHe caxapa,
B3aMMOJICUCTBUE CEPHOM KHUCJIOTHI C XJOPUAOM Oapwuisi, pa3ioKeHHE TUAPOKCHIA
menu (II) npu HarpeBanuu, B3auMoJIeCTBUE xkee3a ¢ pacTBopom conu meau (II),
U3Y4YEHUE CIOCOOOB Pa3JeeHHs] CMEced: ¢ MOMOIIbI0 MarHuTa, (PUIbTPOBAHUE,
BbINIApUBaHUE, AUCTUILISALMSA, XpoMaTorpadus, NpoBeeHue OUUCTKH MOBAPEHHOU
comd, HAOMIOJEHWE W  ONHWCAHWE  PE3yJbTaTOB  MPOBEIACHUS  OIBITA,
WJUTIOCTPUPYIOLIETO 3aKOH COXPAaHEHUSI MAacChl, CO3[JaHUE MOJEJIEH MOJICKYJ
(ImapocTepKHEBbIX ).

Baxkueuuue npeacraBuTe M HEOPraHUYECKUX BellecTB

Bo3gyx — cMmech razos. CocraB Boznyxa. Kucimopon — aynemMeHT U mpocToe
BemecTBO. Haxokmenwe kucimopoga B TpUPOAE, (PU3MYecKne W XUMHUYECKHE
cBorictBa (peakmuu rtopeHus). Oxcupapl. [Ipumenenwme kucmopoma. CrocoObI



MOJIy4eHHUsS] KHUCIopoJa B JabopaTopuud W TMPOMBINUIEHHOCTH. KpyroBopor
Kuciopoaa B mpupoae. O30H — autoTporHas MoAuGUKAIIS KACIOPOaa.

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

Bopopon — nsnemenT um mpocroe BewmecTBO. Haxoxnaenwe Bomopona B
npupoae, GU3MYECKHe ¢ XUMUYECKHE CBOWMCTBA, MPUMEHEHHE, CIOCOOBI
noxy4yeHus. Kucmotsl u comnu.

MomnsipHbiii 00bEM ra3oB. Pac4€Tel M0 XUMUUECKUM YPaBHEHUSIM.

dusnyeckue cBoucTBa BOAbl. Boma kak pacrtBopurens.  PacTBOpBIL
HacpimieHHble 1 HEHACBILIEHHBIE PACTBOPBHI. PacTBOpHUMOCTH BEHIECTB B BOJE.
MaccoBas 70Jis1 BEIIECTBA B pacTBOpe. XUMHUYECKHUE CBOMCTBA BOJIbI. OCHOBAHUSI.
Ponp pacTBOpoB B Ipupoze U B KHU3HU 4desioBeka. KpyroBopor BoAbI B IIPUPOJE.
3arps3HeHre NpUpOaHbIX BoA. OXpaHa U OYMCTKA MPUPOIHBIX BO/I.

Knaccudukanus neopranmveckux coemuHennit. Oxcumsl. Knaccudukarms
OKCHUJIOB:  cojieoOpasyromue (OCHOBHBIE, KHCIOTHBIC, aM{pOTEpHbIE) U
HecosieoOpasyromue. Homenknatypa oxcugoB. Dusnmdyeckne ©U XUMHUYECKUC
CBOMCTBA OKCUJIOB. [lonydeHne oKCuaoB.

OcHoBanusi. Knaccudukanuss ocHOBaHHMM: WIENOYM U HEPACTBOPUMBIE
ocHoBaHMs. Homenknatypa ocHoBaHui. PU3MYECKHME W XUMHUYECKUE CBOMCTBA
ocHoBaHMM. [lomyuenne ocCHOBaHM.

Kucnotsl. Knaccuduxanus kucnor. Homenknarypa kucinor. dusnyeckue u
XUMHUYECKUE CBOMCTBA KHUCHOT. Psan axktuBHoctu meramwioB H. H. bekerosa.
[TosrydyeHue KUCIOT.

Comu. HomeHnkiatypa coneid. @u3nyeckrue U XUMUYECKUE CBOMCTBA COJIEH.
[lonydenue cosen.

['eneTnyeckas CBSI3b MEXKY KJIaCCaMU HEOPTAHUYECKUX COECAUHEHUM.

Xumuueckuii IKCnepumenm:

Ka4ECTBEHHOE OIPEICIICHUE COAEPKAHUS KACIOPOAA B BO3AyXE, MOJYUYCHHUE,
cobupaHue, pacmo3HaBaHWE M W3YYEHUE CBOWCTB KHCIOpOAa, HaOII0IeHNe
B3aMMOJCUCTBUS BEIIECTB C KHUCJIOPOAOM H YCJIOBUS BO3HUKHOBEHUS W
IpeKpalieHus TopeHus (moxapa), O3HAKOMJIEHWE ¢ oOpa3liaMH OKCHIIOB U
OMHMCaHUE MX CBOMCTB, MOJy4YeHHE, COOMpaHUE, pACIO3HABAHUE M H3yUYEHHUE
CBOWCTB BOJIOpoJia (rOpeHue), B3auMojencTBue Bojoposaa ¢ okcuaoM meau (II)
(BO3MOKHO HCITIOJIb30BAHUE BUEOMATEPUAJIOB), HAOIIOACHUE O0pa3IloB BEIIECTB
KOJIMYECTBOM 1 MOJIb, HCCIEJOBAHUE OCOOEHHOCTEM pacTBOPEHHUS! BEIECTB C
pa3IMYHOM PACTBOPUMOCTBIO, MPUTOTOBJIEHUE PACTBOPOB C ONPEAECIEHHOU
MacCOBOW AOJIEd pacTBOPEHHOTO BEWIECTBA, B3aMMOJECHCTBUE BOAbI C METAJIAMU
(HaTpyeM ©  KajibllueM) (BO3MOXKHO HCHOJIb30BAHHE BHJIEOMATEPHUAIIOB),



UCCIIEJIOBaHUE O00pa3lloB HEOPraHMYECKHWX BEIIECTB pPa3jIMYHBIX KIACCOB,
HaOJFOICHNE W3MEHEHHUSI OKPACKH MHIMKATOPOB B PACTBOPAX KHCJIOT M IIEJIOYCH,
uzyuyeHue B3zaumojencTBua okcuga mean (II) ¢ pacTBOpoM CepHOWM KHCIIOTHI,
KHCJIOT C METajulaMHi, pPEakUWil HEUTpaIM3alHM, IOJyYEHUE HEPACTBOPUMBIX
OCHOBaHHM, BBITECHEHHE OJHOTO METAJa JPYTMM K3 PacTBOpa COJM, PELICHUE
DKCIIEPUMEHTAIIBHBIX 3a/1a4 N0 TeMme «BaxkHenmme Kiaacchl HEOPraHUYECKUX
COEUHEHUID.

IHepuoauueckuii 3axkoH u Ilepuoauueckasi cucreMa XUMHYECKHX
iemenToB JI. U. MenaeneeBa. CrpoeHue aroMoB. XHMMHYECKasi CBA3b.
OKHCINTETbHO-BOCCTAHOBUTEILHbIC PEAKIHHU

[TepBbie TOTMBITKM KiIAcCU(PHUKAIMA XUMHUYECKHX dJeMeHTOB. [lonsTue o
rpynmnax CXOJHBIX 3JIEMEHTOB (IIEJIOYHBIE M IIEIOYHO3EMEIbHbIE METAILIbI,
raJIoreHbl, MHEPTHBIE Ta3bl). DJIEMEHThI, KOTOpbIE 00pa3yloT aM(OTEpHbIE OKCUIBI
Y TUAPOKCUJIBI.

[lepnognueckuit 3axoH. Ilepuoguyeckas cucreMa XMMUYECKUX 2JIEMEHTOB /1.
U. MenneneeBa. KopoTkonmepuonHas W AJUHHONEpPUOAHAS  (OPMBI
[Iepunonnueckoit cucrembl xumuueckux aneMeHToB [[. . Menneneesa. Ilepruonst
u rpynmbl. Ou3nyeckui CMBICH MOPSAAKOBOTO HOMEpPA, HOMEpPOB NEPUOAA U
IPYIIIbI AJIEMEHTA.

Crpoenne atomoB. CocTaB aTOMHBIX sifep. M3oTonbl. DnekTponbl. CTpoeHue
JIEKTPOHHBIX ~ 000JIOYeK aTOMOB TMepBbIX 20 XUMHUYECKHX  DJIEMEHTOB
[Tepuomnueckon cucremsl . M. MennpeneeBa. XapaKTEpUCTUKA XUMHUYECKOTO
AJIEMEHTA 10 €ro MoJiokeHuto B [lepunognueckoi cucreme 1. Y. Menneneena.

3aKOHOMEpPHOCTM M3MEHEHUS pPAaJAHyca aTOMOB XHMHYECKHUX DSJIEMEHTOB,
METAJUIMYECKUX U HEMETAJUIMYECKUX CBOMCTB IO IPYIIIAM U IIEPUOJIAM.

3nauenue [lepuoanueckoro 3akoHa u [leproauueckoil CUCTEMbl XUMHUECKUX
DJIEMEHTOB JUIA Pa3BUTUA Haykd W mnpaktuku. [[. M. MenneneeB — y4éHbIM U
IpaKIaHUH.

Xumuyeckasi cBa3b. KoBajneHTHas (mosisipHass W HEMOJISIpHAsi) CBA3b.
DNEeKTPOOTPUIIATETLHOCTh XUMHUECKUX AJIEMEHTOB. IOHHAsI CBS3b.

Crenenb  okuciieHusi.  OKHCIMTEIbHO-BOCCTAHOBUTEIBHBIE  PEAKIIUHU.
[Iponiecchbl OKMCIIEHNs U BOCCTAHOBIIEHUS. OKUCIUTENIN U BOCCTAHOBUTEIIN.

Xumuueckuii IKcnepumenm:

U3ydeHue OoOpasloB BEIIECTB METAUIOB W HEMETAJIOB, B3aUMOJCHCTBUE
TUJIPOKCUAA LIMHKA C PAacTBOPAMHM KHUCIOT W WIEIOYEH, MPOBEACHUE OIBITOB,
WUIKOCTPUPYIOLIUX — MPUMEPBl  OKHUCIUTEIBHO-BOCCTAHOBUTEIBHBIX  PEAKLUN
(ropeHue, peakiuu pazioKeHHsl, COSTUHEHU ).

Mestcnpeomemmnule cea3u



Peanu3anus MeXnpeaMeTHBIX CBA3EH MpPU M3YYEHHMM XUMUKM B 8 Kiacce
OCYIIECTBIISIETCS. 4Y€pe3 HCIOJIb30BaHHE KaK OOIIMX €CTeCTBEHHO-HAYUYHBIX
NOHATUH, TaK U MOHATUH, SBISIOIINUXCSA CUCTEMHBIMU JUISI OTAENIBbHBIX MPEIMETOB
€CTECTBEHHO-HAYYHOIO ITUKJIA.

OO01Me ecTeCTBEeHHO-HAY4YHbIE MOHSATHUS: HAy4YHbIM (akT, rurnoTesa, Teopus,
3aKOH, aHali3, CHHTE3, Kilaccu(ukanus, TMepuoIUIHOCTh, HAOII0ICHHE,
DKCHEPUMEHT, MOACIMPOBAHUE, U3MEPEHUE, MOJIEIIb, SIBJICHUE.

@usnka: Marepus, aToM, O3JIEKTPOH, NPOTOH, HEUTPOH, HOH, HYKIHUJ,
W30TOIbI, PAaAUOAKTUBHOCTh, MOJIEKYJA, AJIEKTPUUECKUIN 3apsiji, BEUIECTBO, TEJO,
00BbEM, arperaTHO€ COCTOSIHME BEIleCTBA, I'a3, (PU3MUYECKUe BETUUYUHBI, €AUHUIIbI
U3MEPEHHUsI, KOCMOC, TUTAHETHI, 3BE€37b1, COITHIIE.

buonorus: ¢orocunTes, qpixanue, 6uocdepa.

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

9 KIIACC

BemecTBo M XUMHMYECKasi peaKIus

[lepnonnueckuit 3axoH. Ilepuoauyeckas cucreMa XMMUYECKUX 2JIEMEHTOB /1.
. MenaeneeBa. CTpoeHHE aTOMOB. 3aKOHOMEPHOCTH B HM3MEHEHUU CBOMCTB
XUMUAYECKUX DJJIEMEHTOB TMEPBBIX TPEX MEPUONOB, Kaius, KalblUusi M HX
COCIMHEHU B COOTBETCTBUHM C TMOJIO)KEHUEM 3JeMEeHTOB B llepuoamueckoit
CHUCTEME U CTPOCHHMEM UX aTOMOB.

CrpoeHre BelecTBa: BHIBl XUMHUYECKOW CBSI3U. THIBI KPUCTAIIMYECKHUX
PELETOK, 3aBUCUMOCTh CBOWCTB BEILIECTBA OT THUMA KPUCTAIUIMYECKOW PEIETKU U
BHJIA XUMHUYECKOHN CBSI3H.

Knaccudukanus 1 HOMEHKIATypa HEOPraHMYECKHX BEIIECTB. XUMHUECKHE
CBOMCTBA BEUIECTB, OTHOCSIIMXCS K Pa3IM4HBIM KJIACCAM HEOPraHWYECKUX
COEMHEHN, TEHETUYECKas CBSI3b HEOPTaHUYECKUX BELIECTB.

Knaccudukanys XuMUYeCKUX peakivii Mo pa3InyHbIM NpU3HAKaM (110 YUCITY
U COCTaBy Yy4YacCTBYIOIIMX B PEAKIUU BEIIECTB, MO TemioBoMy 3¢@deKty, Mo
U3MEHEHHUIO CTETEHEW OKHCIECHUS XUMHUYECKHX 3JIEMEHTOB, IO OOpPaTUMOCTH, IO
YYACTHIO KaTaju3aropa). JK30- U 3HIOTEPMUUYECKUE PEAKLIUU, TEPMOXUMUYECKUE
YpaBHEHUS.

[ToHsiTHE O CKOPOCTHM XUMHUYECKOM peakiuu. [loHsiTHe 00 0OpaTUMBIX U
HEOOPATUMBIX XUMHUYECKUX peakiusx. [IoHATHEe O TOMOreHHBIX U TeTepOTeHHBIX
peakuusx. [lonsatue o xkaramuse. [lonsTue o xumMudeckoM paBHoBecuu. PakToOpHI,
BIIMAIOIIME HA CKOPOCTh XUMHYECKOW pEAKUMH M TOJIOKEHUE XHUMHYECKOIO
PaBHOBECHS.

OKHCIUTETbHO-BOCCTAHOBUTEIbHBIE ~ PEaKLMM,  DJIEKTPOHHBIM  OarnaHc
OKHCJIUTEIIbHO-BOCCTAHOBUTEIILHOM  PEAKLIHM. CocraBneHue YpaBHEHUU



OKHCJIUTEJIbHO-BOCCTAHOBUTEIIBHBIX ~ PEAaKIUMM C  HCIOJB30BAHHEM  METOJA
3IIEKTPOHHOTO OanaHca.

Teopus 3MEKTPOIUTUYECKON JUCCOLMALMU. DIEKTPOJIUTHI U HEAIEKTPOIUTHI.
KaTtnonsl, annonsl. MexaHu3M [OHUCCOLMAIMU BEIIECTB C Pa3JIMYHBIMU BUIAMU
XUMHU4ecKoil cBsizu. CteneHb auccounanuu. CUIIbHbBIE U CIA0bIE 3JIEKTPOJIUTHI.

Peakinu nonHoro oOMeHa. Y ciaoBUs NPOTEKaHUS peakuii HOHHOTO OOMeHa,
NOJIHBIE M COKpAIUEHHbIE HMOHHBIE YypaBHEHHs peakuuii. CBoiicTBa KHUCIOT,
OCHOBAaHMM M COJIE B CBeTE€ MNPEACTaBICHUNA 00 AICKTPOTUTHYECKON
nuccounanuu. KauectBeHHble peakuny Ha HOHBL. [IoHATHE O TMapONIU3E CONEil.

Xumuueckuii IKCnepumenm:

O3HAKOMJIEHHME C MOJEISIMU KPHUCTAJUIMYECKUX PEMIETOK HEOPTaHWYECKUX
BEIIECTB — METAJUIOB M HEMETauloB (rpadurTa W anmmasa), CIOKHBIX BEIIECTB
(xJopuaa HaTpuUs), UCCIEIOBAaHNE 3aBUCUMOCTH CKOPOCTH XUMHUYECKOW pEeaKIUuu
OT BO3JCUCTBUSl PA3IUYHBIX (PAKTOPOB, HCCIEAOBAHUE BIEKTPONPOBOIHOCTU
pacTBOPOB BEWIECTB, IMPOLECCAa AUCCOUUAIMU KHUCJIOT, IIEJIOYEM H COJeH
(BO3MOXXHO  HCHOJB30BAHME  BHUJEO MAaTEpPUAIOB), IPOBEJCHHE  OIbITOB,
WUTIOCTPUPYIOMINX ~ MPHU3HAKW  MPOTEKaHUA  peakuMid HOHHOTO  OOMeHa
(oOpazoBaHue oOcajka, BbIJCICHHE Ta3za, o0O0pa3oBaHUE BOJIbI), OIBITOB,
WUTKOCTPUPYIOLIUX ~ NPUMEPBl  OKHUCIIUTEIBHO-BOCCTAHOBUTEIBHBIX  PEAKLUN
(ropeHue, peaklMH pas3yIoKEHUsl, COEIMHEHNs), PAaCIO3HABAHUE HEOPraHWYECKHUX
BEIIECTB C IIOMONIbIO KAYECTBEHHBIX pPEaKUUMd Ha HOHBI, pELICHHE
DKCHEPUMEHTAJIbHBIX 3a/1a4.

HemeTauibl 4 MX cOeIMHEHUS

OOmast xapakrepuctuka rajnoreHoB. (OCOOEHHOCTH CTPOEHHUSI AaTOMOB,
XapakTepHble cTeneHu okuciaeHus. CTpoeHue U (pu3nuecKkue CBOMCTBA MPOCTHIX
BEIIECTB — TallorT€HOB. XMMHYECKHE CBOWCTBA HAa NPUMEpPE  XJopa
(B3aUMOJEHCTBUE C METa/llaMH, HEMEeTallaMH, [Ieno4amMu). XJIOpPOBOAOPO/I.
ConsiHast KuCIOTa, XMMUYECKHE CBOMCTBA, IMOJYyYEHHUE, NpUMEHEHHeE. [lelicTBue
XJOpa W XJOPOBOJOPOAA HA OpPraHu3M YeloBeKa. BaxHeumme XJIopuapl U UX
HAaxO0KJICHUE B IIPUPOJIE.

OOmast xapakTepuctuka 31eMeHTOB VIA-rpynmbl. OcoO€HHOCTH CTPOCHHUS
aTOMOB, XapaKTepHbIe cTerneHu okucieHus. CTpoeHue u (pU3MYEeCKHue CBOMCTBA
MPOCTBHIX BELIECTB — KUCIOPOAA U Cepbl. AJUIOTPOIHbIE MOIU(DUKAIIMU KUCIOPOIa
U cepbl. XUMUYeckue cBoiicTBa cepbl. CepoBOAOPO, CTpoeHUe, PU3NYECKUue U
XUMUYECKHE CBOMCTBA. OKCHIBI CEPbl KaK MPEICTABUTEIN KHUCIOTHBIX OKCHIOB.
Cepnass kucioTa, @uU3MYeckMe M XUMHUYECKHE CBOWCTBa (00IIME Kak
NpEeACTaBUTENS Kjacca KHUCJIOT U crnenuduyeckue). XHUMHUECKUE pEeaKiUu,
JeXaliue B OCHOBE MPOMBIIUIEHHOTO CHoco0a TMOJMYy4YeHUs CEPHOM KHUCIOTHI.
[Tpumenenue cepHoil KUCIOThL. COJIM CEPHOM KUCIIOThI, KAYECTBEHHAsl PEAKIUS Ha



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

OO0mmasi xapakTepucTuka 3J1eMeHTOB VA-rpymnmbl. OCOOEHHOCTH CTPOEHHUS
aTOMOB, XapaKTEpHbIE CTENEHU OKHCIECHHUS. A30T, paclpOCTpPAHEHHE B MPHUPO/IE,
duznyeckue u xuMudeckue cBoiictsa. KpyroBopot asora B mpupoae. AMMuUak, ero
buznyeckrue 1 XMMHUYECKHE CBOMCTBA, NOJyuyeHue U npuMenenue. Coiau aMMOHus,
ux GU3NYECKUE U XUMUYECKHUE CBOMCTBA, MpuMeHeHne. KauecTBeHHast peakius Ha
MOHBI aMMOHUS. A30THas KHUCJIOTa, €€ MoyiydyeHue, (pU3nyecKkue U XUMUYECKUE
CBOMCTBa (0OIIME KaK MpPEACTaBUTENA Kjacca KHUCIOT U crenuduyeckue).
Hcnonp30oBaHWe HUTPATOB M COJEM aMMOHHSA B KaueCTBE MHUHEPAIbHBIX
yno0peHuil. XuMU4YecKoe 3arps3HeHNe OKPY KAIOIICH CPelbl COSTMHEHISIMU a30Ta
(KUCTIOTHBIE JTOXAM, 3arpsi3HEHHE BO3AyXa, MOYBbI U BOJOEMOB). Docdop,
ajutoTponHbie Moaudukanuu ¢docdopa, puznuecKkne M XUMHUYECKHE CBOMCTBA.
Oxcun hochopa (V) u dhochopras kucnora, GU3NIeCKne 1 XUMHUIECKHUE CBONCTBA,
nonyuenue. Mcnonb3oBanue pochaToB B KaUeCTBE MUHEPAIBHBIX yI0OpEHUIA.

OOmast xapakTepuctuka 31eMeHToB [VA-rpynmbl. OcoOeHHOCTH CTPOCHHUS
aTOMOB,  XapaKTepHbIE  CTENEHH  OKUCIEHUs.  YTJEpoJ,  aUIOTPOIHbIE
MOAU(UKALIMKM, PACOPOCTpaHEHUE B TPHUPOAE, (PU3NYECKHE U XUMHUYECKUE
cBoricTtBa. Ancopouus. Kpyrosopot yraepona B mpuponae. OKCUIBI yIiiepoaa, ux
¢usznyeckne W XUMHYECKHE CBOWCTBA, JACMCTBHE 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 XMMUYECKHUEe CBOMCTBA,
nojiyyeHue W npuMmeHeHue. KadecTBeHHas peakuuds Ha KapOOHAT-HOHBI.
Hcnonp3oBanue xkapOOHATOB B OBITY, MEIUIIMHE, TPOMBIIIJICHHOCTH U CEJIIbCKOM
XO3MUCTBE.

[TepBoHavasibHBIE MOHATHS 00 OPraHUYECKUX BEIIECTBaX KaK O COCIMHEHUSIX
yraepoaa (MeTaH, 3TaH, 3TUJICH, alleTUJICH, STaHOJ, TIULEPUH, YKCYCHAs! KUCIIO0TA).
[IpuponHble HMCTOYHUKH YIIEBOAOPOAOB (yrojib, MNPUPOAHBIM Tra3, HEPTH),
OPOAYKTHl HUX TepepaboTku (O€H3MH), UX pojib B OBITY U MPOMBIIUICHHOCTH.
[ToHsiTHE O OMOJNIOTMYECKH BaXKHBIX BEILIECTBAX: JKUPAX, O€JIKaxX, yIJIeBoIax — U UX
poiii B OKM3HM 4eloBeKa. MarepuaibHOE€ €AMHCTBO OpPraHUYecKUxX W
HEOPTaHUYECKUX COCAMHEHUN.

Kpemuuii, ero ¢Qusmueckne M XUMHUYECKHE CBOWCTBA, MOJY4YEHHE U
npumeHenue. CoeauHeHUs KpemMHUsi B npupoae. OOume npeacraBieHus o0
okcuae kpemuust (IV) u kpemuueBoil kucnore. CUIMKATHI, UX UCMIOJIb30BAHHUE B
ObITYy, B MIPOMBILIUICHHOCTU. BakHeillline CTpoUTeNbHbIE MaTepualbl: KEepaMHKa,



CTEKJIO, IIEMEHT, O€TOH, kene300eToH. [IpobmeMbl 6€30macHOTO MCIOIB30BAHUS
CTPOUTEIBHBIX MATEPUAIIOB B TOBCETHEBHOM KU3HH.

Xumuueckuii IKcnepumenm:

U3y4yeHue 00pa3OB HEOPTAHUYECKHUX BEIIECTB, CBOWCTB COJITHOW KHCIOTHI,
MIPOBE/ICHHE KAYECTBEHHBIX PEaKklMid Ha XJIOPHUI-UOHBI U HAOIIOACHUE MPU3HAKOB
WX TIPOTEKAHWs, OIBIThI, OTpaKaIMKEe (PU3NUECKHE W XHUMHYECKHE CBONCTBA
TaJIOr€HOB M WX COEIMHEHHH (BO3MOXXHO HMCHOJIb30BAHHE BUIECOMATEPUAIIOB),
O3HAaKOMJIEHWE ¢ o0pa3uaMyd XJOpUIOB (TaJIOT€HHUIIOB), O3HAKOMJIEHHE C
oOpasmamu  ceppl U €€  COCNMHEHUSIMU  (BO3MOXXHO  HCIOJIb30BaHUE
BUJIEOMATEPHUAIIOB), HAOIIOICHUE TIpoliecca OOyriIuBaHUs caxapa Ioj AeiCTBUEM
KOHLICHTPUPOBAHHOM  CEPHOM  KHUCJOTBI, M3y4€HUE XHMHUYECKUX CBOMCTB
pa30aBICeHHOI CEepHOI KUCIOTHI, TPOBEICHNE KAYECTBEHHON PEaKkIMi Ha CyJbQaT-
WOH W HAOJI0JeHWEe NpHU3HaKa e€ MPOTeKaHUs, O3HAKOMIIEHHWE C (U3UYECKUMU
cBoMcTBaMM a3oTa, (ochopa M uX coeauHEHUN (BO3MOXKHO HCIOIB30BAHUE
BUJICOMATEPHUAIIOB), 00pa3aMu a30THBIX B (HocHOopHBIX ymoOpeHui, mogydeHue,
coOupaHue, pacrlo3HaBaHHE M M3YyUYEHUE CBOWMCTB amMMHaKa, MPOBEIACHHE
KaueCTBEHHBIX PEaKIUi Ha MOH aMMOHHS U PocdaT-uoH U M3y4YeHHE MPU3HAKOB
UX IPOTEKaHHUsI, B3AUMO/ICMCTBUE KOHIEHTPUPOBAHHON a30THOW KUCJIOTBI C ME/IBIO
(BO3MOKHO UCIIOJIb30BaHUE BUJIEOMATEPHUAIIOB), U3YUYCHHE MOJEeNen
KPUCTAIUIMUECKUX peHETOK anmasza, rpadura, (QyiepeHa, O3HAKOMIIEHHE C
MPOIIECCOM  afCOPOITMM  PACTBOPEHHBIX BEIIECTB AKTHBUPOBAHHBIM YITIEM U
YCTPOMCTBOM NPOTHBOrasa, MojydeHue, coOMpaHue, paclo3HaBaHUE U U3yUYEHUE
CBOMCTB YTJIEKHUCIIOTO ras3a, MpOBEJACHUE KaueCTBEHHBIX peakiuil Ha KapOoHAT U
CUJIMKaT-UOHbl W H3yYEHUE IMPU3HAKOB HMX MPOTEKaHUs, O3HAKOMIICHHUE C
NPOAYKIUMENH CUJMKATHON MPOMBIIIJIEHHOCTH, PEIICHUE 3KCIEPUMEHTATbHBIX
3a7a4 o TeMe « BaxkHenme HEMETAIUTbl U UX COCTUHEHUSD.

MeTaJuibl 4 X COeIMHEHU S

OO01mast xapakTepUCTHUKa XUMUYECKUX JIEMEHTOB — METAJUIOB Ha OCHOBaHUU
ux nonoxeHus B Ilepmommueckon cucremMe xumudeckux dsiemeHToB /J[. U.
MenpaeneeBa u ctpoeHus atomMoB. CTpoeHne MeTayuioB. MeTtaimuyeckas CBA3b U
METAJIMYEeCKasi ~ KpUCTaJUIMuecKass  pemeTka.  DIEKTPOXUMUYECKUU  psif
HaIpsHKeHUH MeTamioB. OU3nyeckrue U XMMUYECKHe CBOWCTBa MeTaiioB. O0iue
CrocoObl ModydyeHuss MeTauioB. [loHsATHE O KOpPpO3UM METajuioB, OCHOBHbBIE
CrocoObl 3amuThl UX OT Koppos3uu. CmaBbl (CTanb, YyTryH, TIOPATIOMUHHMN,
OpoH32a) ¥ X MPUMEHEHNE B OBITY U TIPOMBIIINICHHOCTH.

[Ilenounble MeTambl: MONOXKEHUE B [lepruonnueckoil cuCTeMe XMMHUUYECKUX
anementoB JI. M. MenaeneeBa, CTpOGHHE MX aTOMOB, HAaXOXKJIEHHUE B IPHUPOJE.
duznyeckre U XMMUYECKUE CBOMCTBA (HAa mpumepe HaTtpus U Kaius). OKcUabl u



TUIPOKCUABl HATpuss W Kanud. l[IpuMeHeHne mEenoYHbIX METAUIOB M HUX
COCJIMHEHUU.

[llenoyno3emenbHblE METaUIbl MAarHMd W KaJbLWW: TOJOKEHUE B
[Tepuognueckon cucreme xumuueckux snemeHToB Jl. 1. MenneneeBa, crpoeHue
MX aTOMOB, HaXO0KJICHHE B Ipupoie. PU3nyecknue 1 XMMUYECKUE CBOMCTBA MarHus
U Kanblius. Baxueliive coelUHEHUS Kaiblus (OKCUJA, TUIPOKCHUI, COJIM).
XKécTrkocTh BOJBI M CLIOCOOBI €€ yCTpaHEHUSI.

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

Kenezo: nonoxenne B [leproguueckor cucteMe XuMHUYECKUX JIEMEHTOB /.
N. MeHnneneeBa, CTpOEHHE aToMa, HAaXOXAeHUWEe B mnpupone. duznueckue u
XUMHUYECKHE CBOMCTBA xene3a. Okcuibl, rTuApoKcuabl U cou xenesa (1) u sxenesa
(IIT), ux cocraB, CBOICTBA U MOTYyYECHHE.

Xumuueckuii IKcnepumenm:

O3HAKOMJIEHHE C OoOpa3lamMu METalIOB U CIUIAaBOB, WX (HU3UYECKUMU
CBOMCTBaMM, M3y4Y€HHE  PE3yJbTaTOB KOPPO3HH  METaUIOB  (BO3MOKHO
UCIIOJIb30BAaHUE BHJIEOMATEpPHAOB), OCOOCHHOCTEH B3aUMOJCHCTBUS OKCHJIA
KaJIbLIMSl W HATpus C BOJOM (BO3MOXKHO HCIMOJB30BAHUE BHUIACOMATEPHUATIOB),
VCCIIEIOBAHUE CBOMCTB KXECTKOM BOJIBI, ITPOLECCAa TOPECHUS XKeje3a B KUCIOPOAE
(BO3MOXHO  HCIIOJB30BAHME  BHUJAEOMATEPHUATIOB), IPU3HAKOB  MPOTEKaAHUS
KAUYECTBECHHBIX PEAKIMU HAa MOHBbI: MarHus, KajbLMs, AJIFOMUHUS, LUHKA, KEJe3a
(IT) u xxene3a (I11), meau (11), HabnrOEHNE W OMMCAHUE MPOIECCOB OKPAIIMBAHUS
IJJaMEHH MOHAaMU HATpus, KaJlus U Kaublusg (BO3MOXHO HCIOJIb30BaHUE
BUJICOMATEPHUAIIOB), HCCIIeI0BaHNe aM(pOTEPHBIX CBOWCTB THIPOKCHUIA ATFOMUHUS
Y TUAPOKCUJIA IMHKA, PELICHNUE SKCIIEPUMEHTAIBHBIX 3aJa4 10 TeMe « BaxHelne
METAJJIbl U KX COCIUHEHHUS.

XHMUA ¥ OKpY:KaoUias cpeaa

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

XHUMHUECKOE 3arpsi3HEHUE OKpyXKaroled cpenbl (mpeaenbHas AOMyCTUMas
KOHIIeHTpanus BeulecTs, aanee — [1/IK). Ponb xuMun B pelieHnH 3K0JI0THYECKUX
npooIIeM.

Xumuyeckuii IKCnepumenm:

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

Mescnpeomemmnbwie ceasu



Peanuzamus MeXmnpeaMeTHBIX CBA3€H NMpU M3YYCHHH XUMUKW B 9 Kiacce
OCYIIECTBIISICTCS 4Yepe3 WCIOJIb30BaHWE KaK OOIMMX ECTECTBEHHO-HAYYHBIX
MOHATUH, TaK W TOHSATHH, SBISIOMUXCS CUCTEMHBIMU TSI OTACIBHBIX MPEIMETOB
€CTECTBEHHO-HAYYHOT'O ITUKJIA.

OOmue ecTeCTBEHHO-HAYYHBIC TIOHATHS: HAYYHBIA (PAKT, THIIOTE3a, 3aKOH,
TEOpWsl, aHallM3, CHUHTE3, KiIacCUPUKANKsI, TMEPUOAUIHOCTh, HAOIIOJACHHE,
DKCIIEPUMEHT, MOJCIUPOBAHUE, W3MEPEHHE, MOJIeNb, SBIICHUE, IMapHUKOBBIN
s peKT, TeXHOIOTUSI, MaTEPHAIIBI.

duszuka: Marepusi, aTroMm, OJEKTPOH, NPOTOH, HEUTPOH, HWOH, HYKIU]I,
U30TOIbI, PagMOaKTUBHOCTh, MOJIEKYJA, JJICKTPUUYECKUU 3apsi, MPOBOJHUKH,
MOJTyITPOBOJTHUKH, ~ TUAJICKTPUKHA, (POTOIIEMEHT, BEIIECTBO, TEJIO, OOBEM,
arperaTHO€ COCTOSTHUE BEIECTBA, Ta3, PaCTBOP, PACTBOPUMOCTbD, KPUCTAITNIECCKAS
pemérka, CruiaBbl, (pU3MYECKHE BEIMYMHBI, €AMHUIIBI W3MEPEHHUsS, KOCMHYECKOE
POCTPAHCTBO, IJIAHETHI, 3BE3/1b1, COITHIIE.

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

['eorpagusi: armocdepa, ruapocdepa, MHUHEpaNbl, TOPHBIE MOPOJBI,
MI0JIC3HBIE HCKOTIa€MbI€, TOTUTUBO, BOJTHBIC PECYPCHI.



IINIAHUPYEMBIE PE3YJIBbTATBI OCBOEHHUA ITPOI'PAMMBI 110
XNMHUHU HA YPOBHE OCHOBHOTI'O OBILIEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATDBI

JIM4HOCTHBIE pE3yJbTaTbl OCBOCHHS IPOTPAMMBI OCHOBHOTO OOIIETO
o0pa3oBaHUsl JOCTUTAIOTCS B XOJ€ OOy4YeHHMS XMMHHM B €IWHCTBE Y4eOHOH u
BOCITUTATEIbHOM JEATENBHOCTH B COOTBETCTBUM € TPAJULMOHHBIMU POCCUMCKUMU
COLIMOKYJIFTYPHBIMA U JyXOBHO-HPAaBCTBEHHBIMHU LICHHOCTSMH, IPUHATBIMUA B
oOlIecTBe MpaBUIaMU M HOpPMamMHM IIOBEIEHUS U CIOCOOCTBYIOT MHpoleccam
CaMOIIO3HAHUs, CAMOPA3BUTHUS U COLMATHM3AIINH 00YYaIOIINXCS.

JIMYHOCTHBIE  pe3ydbTaThl  OTPAKAIOT  TOTOBHOCTh  OOYyYaOLIUXCS
PYKOBOJACTBOBATbCS CUCTEMOM IO3UTUBHBIX IIEHHOCTHBIX OpPUEHTAUNd WU
pacLUIMpPEHHE OIIbITA IEATEILHOCTH Ha €€ OCHOBE, B TOM YHCJIE B YACTH:

1) naTpuoTHYECKOro BOCIIMTAHUA:

LEHHOCTHOTO OTHOILIEHHS K OT€YECTBEHHOMY KYJIbTYPHOMY, HCTOPUYECKOMY
M HAay4YHOMY HAcCJEIHI0, NMOHMMAaHUS 3HAYEHUsS XUMHUYECKOM HAayKd B >KH3HU
COBPEMEHHOT0 OOIIECTBa, CIOCOOHOCTH BJIAIETh OCTOBEPHOW HMH(OpMaluei o
IIEPENOBBIX JOCTH)KCHUSX W OTKPBITUAX MHPOBOM M OTEYECTBEHHOM XWUMHH,
3aMHTEPECOBAHHOCTH B HAYyUHBIX 3HAHUAX 00 YCTPONCTBE MHUpa U OOIIECTBA;

2) rpaskaIaHCKOr0 BOCIIMTAHMSA:

IIPEACTABICHUS. O COLMAJIBHBIX HOPMax WM IPAaBWIAX MEXIMYHOCTHBIX
OTHOLIEHUH B KOJUIEKTHBE, KOMMYHUKATUBHON KOMIIETEHTHOCTH B OOIIECTBEHHO
NOJIE3HOH,  y4eOHOMCCIIENOBATEIbCKOM, TBOPYECKOM M Apyrux  BUAax
JeSITEIbHOCTH, TOTOBHOCTH K Pa3HOOOPa3HOW COBMECTHOM MAESITENbHOCTH MpPH
BBIMIOJTHEHUM Y4E€OHBIX, ITO3HABATENbHBIX 3a7a4, BBIMIOJHEHHUH XUMHUYECKHX
HKCIEPUMEHTOB, CO3/1aHUN YUEOHBIX ITPOEKTOB, CTPEMJICHUS K B3aUMOIIOHUMAaHUIO
¥ B3aUMOINOMOIIM B IIPOLIECCE D3TOM y4eOHOW NEATEeIbHOCTH, TOTOBHOCTH
OLICHMBAaTh CBO€ IIOBEJECHWE M TOCTYIKH CBOMX TOBApUIIEH C MO3ULUU
HPaBCTBEHHBIX U MMPABOBBIX HOPM C YYETOM OCO3HAHUS MOCEICTBHUI MOCTYIKOB;

3) HEeHHOCTH HAYYHOI'0 NO3HAHUSL:

MHUPOBO33PEHYECKNE NPEICTABICHUS O BEIIECTBE M XMMHUYECKOW pPEAKLUH,
COOTBETCTBYIOIIME COBPEMEHHOMY YPOBHIO DPa3BUTHs HAayKH M COCTaBIAIOLINE
OCHOBY JUIsl IOHUMAaHMs CYIIHOCTH Hay4HOH KapTUHBI MHUpa, MpeICTaBiICHHUs 00
OCHOBHBIX 3aKOHOMEPHOCTSIX pa3BUTUS NPHUPOJIbI, B3aUMOCBA3SX YEJIOBEKA C
IIPUPOIAHON CPENON, O POJIM XMMHUU B ITIO3HAHMM ITHUX 3aKOHOMEPHOCTE;

II0O3HABATEJIbHBIE MOTHUBBI, HAIIPABJICHHBIC HA IOJYyYEHUE HOBBIX 3HAHUU IIO
XUMHH, HEOOXOUMbIE Il OOBACHEHUS HaOMIOJAaEMbIX MPOLECCOB U SIBJICHMI,
MO3HABATENbHON, MHPOPMAIMOHHON W YHUTATENbCKOH KyJbTYpbl, B TOM YHUCIE
HABBIKOB CaMOCTOSITEIbHOM paboThl C y4eOHBIMM TEKCTaMH, CIpPaBOYHOU



JUTEPATypOi, MOOCTYNHBIMU TEXHHUYECKHMMH CpEJACTBAMH HH(POPMAIIMOHHBIX
TEXHOJIOTHUH;

UHTEpeC K OOyUYEHHI0 U TO3HAHHIO, JTI0003HATEIBHOCTh, TOTOBHOCTH W
CIIOCOOHOCTh K €aMOOOpa30BaHUIO, TMPOEKTHOM UM HUCCIEeJA0BATEIbCKOU
NEeATEIbHOCTH, K OCO3HAHHOMY BBIOOPY HAMPAaBIEHHOCTH M YPOBHSA OOyueHUs B
JIaIbHEHIIIEM;

4) popMupoBaHus KYJbTYPHI 310POBbSI:

OCO3HAHME IIEHHOCTU JKU3HU, OTBETCTBEHHOI'O OTHOLIEHHUS K CBOEMY
310POBbIO, YCTAHOBKM Ha 3J0pOBbIM 00pa3 *U3HHU, OCO3HAHUE TOCIEJICTBUNA U
HEIPUATUE BPEIHBIX MPUBBIYEK (YIMOTPEOJICHUS aIKOToJsl, HAPKOTUKOB, KypEeHHUS),
HEOOXOMMMOCTH COOJNIO/IEHNUsT TIpaBUJ O€30MAaCHOCTH TMpU  OOpaIieHuu ¢
XUMHYECKHMH BEIIECTBAMU B OBITY U peajbHON KU3HU;

5) Tpy10BOI0 BOCIIMTAHMS:

MHTEPEC K MPAKTUUYECKOMY M3yUEHHUIO Tpodeccuil u TpyJa pa3InyHOro poja,
YBaXEHUE K TPyAYy U pe3yibTaTaM TPYIAOBOM NEATEIBHOCTH, B TOM YHCIIE Ha
OCHOBE TIPUMEHEHHUS MPEIMETHBIX 3HAHUW N0 XHMHH, OCO3HAHHBIM BBHIOOD
WHIMBHUIYaTbHON TPACKTOPUU MPOJOJIKEHHUS 00pa30BaHusl ¢ YyUYETOM JIMYHOCTHBIX
WHTEPECOB U CIIOCOOHOCTH K XUMUU, OOIIECTBEHHBIX MHTEPECOB U MOTPEOHOCTEH,
yCHenrHou npodeccuoHaIbHON AeATEIbHOCTH U PA3BUTHSI HEOOXOUMBIX YMEHHH,
TOTOBHOCTb aJalTUPOBATHCS B MPOPECCHOHATBHOMN CPEIE;

6) 3K0J10rH4ecKOro BOCIIMTAHUSA:

HKOJIOTHYECKU 1EJIECO00pa3HOEe OTHOIIEHHE K MPUPOAEC KaK HCTOYHUKY
KU3HU Ha 3€MJIE, OCHOBE €€ CYIIECTBOBAHHUS, IOHUMAaHUE IEHHOCTH 30POBOTrO U
O0e3omacHoro oOpa3a >KM3HH, OTBETCTBEHHOE OTHOIIEHHWE K COOCTBEHHOMY
Gu3nYeCKOMy M TICUXWYECKOMY 3/I0POBbIO, OCO3HAHUE IEHHOCTU COOIIOECHUS
IpaBuJ O€30MaCHOTO MOBEICHUS MpU padoTe ¢ BEUIECTBAMH, a TAKXKE B CUTyaIUsX,
YIPOXKAKOIIMUX 340POBbIO U KU3HU JIIOJEH;

CIIOCOOHOCTH MPUMEHSTh 3HAHUSA, MOJTy4YaeMble MPU WU3YYEHUU XUMHH, IS
pemenns 3a1a4, CBA3aHHbIX C OKPYKaIOLIEH IPUPOIHON CPENOH, I ITOBBILICHNUS
YPOBHSL  3KOJIOTUYECKOW  KYyJNbTYypbl, OCO3HaHHS TJ00AIbHOTO  XapakTepa
HKOJIOTUYECKUX TMPOOJIEeM M MyTeW MX pPEUICHHs] MOCPEACTBOM METOJOB XHMHH,
HKOJIOTHYECKOTO MBIIIJICHHS, YMEHUS PYKOBOJCTBOBATHCS UM B MO3HABATEIBHOM,
KOMMYHUKATUBHOM U COLMAIIBHON MPAKTHKE.

METAIIPEAMETHBIE PE3YJIBTATDHI

B cocraBe MmeTanpeIMETHBIX pe3yJbTaTOB BBLACIAIOT 3HAYUMBbIE IS
dbopMHpOBaHUS MHUPOBO33PEHHS OOIEHAYYHbIE TMOHATUS (3aKOH, Teopus,
INPUHIUI, TUIIOTE3a, (PAKT, cCUCTEMA, MPOLECC, IKCIIEPUMEHT U APYTOE.), KOTOPhIE
UCIIOJIB3YIOTCS B €CTECTBEHHO-HAYYHBIX YUYEOHBIX MpeJMETax W MO3BOJSIOT Ha
OCHOBE 3HAaHUW U3 ITUX MPEAMETOB (POPMHUPOBATH MPEACTABIECHUE O IEIOCTHOU



HAyYHOW KapTHHE MUPA, U YHUBEPCAIbHbBIC YUeOHbBIC NEHCTBUS (MIO3HABATEIBHBIC,
KOMMYHUKATHBHBIC, PETYJSITUBHBIE), KOTOphIE oOecnednBaroT (HOpPMHUPOBAHUE
TOTOBHOCTH K CAaMOCTOSITEJIbHOMY IUIAHUPOBAHUIO M OCYIIECTBICHUIO Y4eOHOU
JIEATEIILHOCTH.

Ilo3HaBaTe/ibHBIE YHMBEPCAJIbHBIE YUeOHbIE AeiiCTBHS

ba3oBble Jiornyeckue aeiicTBUA:

YMEHUSL HCIMOJIb30BaTh MNPUEMBI JOTHYECKOTO MBIIUICHUS IPU OCBOCHUU
3HAHUN: PACKPbIBATh CMBIC] XUMUUYECKUX TOHATHM (BBIJCIATH MX XapaKTEPHBIC
MPU3HAKKA, yCTaHABJIMBATh B3aUMOCBSI3b C JPYTUMHU TOHSTHUSMH), HUCIOJIb30BATh
MOHATHUS JIJIs1 OOBSICHEHUS OTAEIbHBIX (PAaKTOB U SIBJICHUH, BLIOUPATh OCHOBAHUS U
KPUTEPUH ISl KIACCH(PUKAINK XUMUYECKUX BEIIECTB U XMUMHYECKUX PEaKIIU,
yCTaHABIMBATh MPUYUHHO-CIICJCTBEHHBIE CBS3U MEXKIY OOBEKTaMH H3yYCHHS,
CTPOUTH JIOTMUECKHE PACCYXKJICHHS (MHIYKTUBHBIE, JEAyKTUBHBIC, TI0 aHAJIOTHH),
JIeJaTh BBIBOIBI M 3aKJIIOUYCHUS;

YMEHHE TMPUMEHSTH B TMPOIECCE IMO3HAHUS TMOHATUS (MPEIMETHbIE U
METanpeIMETHBIE), CAMBOJIMYECKHUE (3HAKOBBIC) MOJIEIIU, UCIIOJIb3yEMBIE B XUMUH,
peoOpa3oBEIBATH MIMPOKO MPUMEHSEMbIE B XUMHH MOJIEIbHBIC TTPEACTABICHUS —
XUMUYECKUH 3HaK (CMMBOJ 3JIeMEHTa), XuMudeckas (opMmyna W ypaBHEHHUE
XUMHUYECKOW pEeaKIui — MPU PelIeHUH Yy4eOHO-T03HABATEIbHBIX 3aJ1a4, C YUETOM
ATUX MOJEIBHBIX NPEACTABICHUN BBISBISATH U XapPAKTEPU30BATH CYILIECCTBECHHbBIC
MPU3HAKN U3y4aeMbIX 00BEKTOB — XUMUYECKUX BEIICCTB U XUMHUYECKUX PEAKIIUM,
BBISBJISITh  OOIIIME  3aKOHOMEPHOCTH, TIPUYUHHO-CIEJICTBEHHBIE CBSI3M U
MIPOTHUBOPEYHS 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 CYKICHUI;

NMPUOOpPETEHUE OMbITa 0 IUIAHUPOBAHUIO, OpPraHU3aIllMd W IPOBEICHUIO
YYCHHYECKUX OKCIIEPUMEHTOB, YMEHHE HAOJNIOMaTh 3a XOJOM IIpoIriecca,
CaMOCTOSITEJIbHO MPOTHO3UPOBATH €T0 Pe3yibTaT, (OpPMYIUPOBaTh 000OIICHHS 1
BBIBOJIBI 110 PE3YJIbTATAM MTPOBEAEHHOIO OIBITA, UCCIEAOBAHUS, COCTABIIATh OTUET
0 MpoJIeJIaHHOM paboTe.

Pa6ora ¢ unpopmanmeii:

yMEHUE BBIOWpATh, aHAIM3UPOBATH WM HWHTEPIPETHPOBATH HWHOOPMAIUIO
pa3TUYHBIX BUIOB U (OPM MPEACTABICHUS, TIOJyYaeMYI0 U3 Pa3HbIX HCTOYHUKOB
(Hay4HO-TIOMyJISIpHAsl JIUTEpaTypa XHUMHYECKOTO COJEpKaHHUs, CIPABOYHbBIC
nocodbusi, pecypcbl MHTepHeTa), KpUTHUUECKH OIIEHHWBATh IPOTHUBOPEUUBYIO U
HEJIOCTOBEPHYI0 HH(POPMAIIHIO;



yMEHUE TPUMEHSATh Pa3IuYHbIE METOJIbI U 3aIPOCHI NIPU TOUCKE M O0TOOpE
uH(OpPMAITMU W COOTBETCTBYIOIIMX JAHHBIX, HEOOXOIWMBIX JJIS BBITIOJHEHUS
y4eOHBIX W TIO3HABATEIBHBIX 3a7a4 ONPENCIEHHOTO THITA, TPUOOPETEHUE ONBITA B
00JIaCTH  MCHOJIb30BaHUSI  MH(OPMAIMOHHO-KOMMYHHUKATUBHBIX — TEXHOJIOTHUM,
OBJIQJICHUE KYJIbTYPOU aKTUBHOTO UCIOJIb30BAHUS PA3TUYHBIX TOMCKOBBIX CUCTEM,
CaMOCTOSITENIbHO BBIOMPATh ONTUMAIIbHYIO ()OpMY MpeICTaBIeHUS HHHOPMAITIHN U
WUTIOCTPUPOBATh pEIIaeMble 3aJa4ll HECIOXHBIMH CXEMaMH, JHarpaMMaMH,
npyrumu opmamMu rpaduku U UX KOMOWHAIUSIMU,

yMEHUE UCIIOJIb30BaTh W  aHAJIM3UpOBaTh B Ipolecce Yy4yeOHOU U
UCCJIeI0BATENLCKONW JEATEIbHOCTH MH(POPMALIUIO O BIUSHUU MPOMBIIUIEHHOCTH,
CEJIbCKOTO XO3sIiiCTBa M TPAHCIOPTAa HAa COCTOSIHUE OKPY’KAIOLIEH MPUPOTHON
CpPEIIbI.

KoMMmyHMKaTHBHBIE YHUBepPCcAJIbHbIE YueOHbIe NeiCTBUA:

YMEHMs 3aJlaBaTh BOINPOCHI (B XoJie nuanora W (WiIM) IUCKYCCHUH) IO
CyLIEeCTBY  0OcCyXxzaeMoil  TeMbl, (OpPMYyIHpPOBaTb CBOM  MPEAJIOKEHUS
OTHOCHUTEJLHO BBITIOJTHEHUS MTPEIJIOKCHHON 3a/1a4H;

YMEHUSI  TPEJCTaBISATh  TOJYYCHHBIC  pPe3yJbTaThl  IMO3HABATEIHHOU
NEATEIbHOCTH B YCTHBIX M TMCBMEHHBIX TEKCTax; JeJiaTh MpPEe3eHTAIHUI0
pPE3yIbTATOB BBHIMOJIHEHUS] XMMHUYECKOTO JKCIEPUMEHTa (J1a0OpaTOPHOIO OIbITa,
1abopaTopHOI pabOTHI MO MCCIICIOBAHUIO CBOWCTB BEMIECTB, YICOHOTO MPOEKTA);

yMEHHsSI Yy4eOHOTO COTPYAHMYECTBA CO CBEPCTHUKAMH B COBMECTHOM
MO3HABATEIIbHOM W MCCJENOBAaTEIbCKOM  JEATENbHOCTH  MPU  PEIICHUU
BO3HMKAIOIIMX MPoOJeM Ha OCHOBE yuéra OOIIMX HMHTEPECOB U COIJIACOBAHUSA
no3uuui (00cyxaeHusi, OOMEH MHEHMSIMH, «MO3TOBBIE IITYPMbDY, KOOpJIUHALUSA
COBMECTHBIX JCHCTBHI, OINpeAeNieHHe KpPUTEPHEB IO OICHKE KadyecTBa
BBITIOJITHEHHOUW pabOThI U JPYTHE).

PerynsiTuBHbIE YHMBepcAJbHbIE Y4eOHbIE 1eCTBUSA:

YMEHUE CaMOCTOSITENIbHO OMNPENENsATh LEIN JAESITeNbHOCTH, IUIaHUPOBATbH,
OCYIIECTBIISATh, KOHTPOJIMPOBATh U TPU HEOOXOIAUMOCTH KOPPEKTHUPOBATH CBOIO
JeSITENIbHOCTD, BEIOMpATh Hanbosiee 3P(EeKTUBHBIE CIIOCOOBI PEIICHUs YUeOHBIX U
MO3HABATENIbHBIX 3374, CaMOCTOSITEJIPHO COCTAaBISTh WM KOPPEKTHUPOBATH
MPEJIOKEHHBIM  AJITOPUTM  JIEMCTBUM IIPU  BBINOJHEHUM 33JaHUM C Y4ETOM
MOJIyYeHHUs] HOBBIX 3HAHUU 00 M3yyaeMbIX OOBEKTaX — BEIECTBAX U PEAKIMSIX,
OLICHUBATh COOTBETCTBHE MOJYYEHHOTO pe3yJbTaTa 3asBICHHON IENH, yMEHHE
WCITOJIB30BATh M aHATM3UPOBATH KOHTEKCTHI, IPEIaraeMbIe B YCIIOBUU 3aJIaHUN.

MNPEAMETHBIE PE3YJIBTATBI

B cocraBe mnpeaMeTHBIX pe3ydbTaTOB IO OCBOEHUIO 0053aT€IbHOTO
COZICp)KaHMsI, YCTAaHOBJEHHOIO JIaHHOW (QeaepanpbHOl pabouell MporpamMmoi,
BBIICJISIFOT: OCBOCHHBIC OOYUYAIOIMMHKCS HAy4YHbIE 3HAHUS, YMEHUS W CIIOCOOBI



NEUCTBUN, crHenupuIecKue I MpeAMETHOW o0nacT «XUMUsS», BUIBI
JNEATEIbHOCTH IO  IOJYYEHHWIO HOBOIO  3HAaHWS, €ro  HHTEPHPETALNH,
peo0pa30BaHUIO U MPUMEHECHUIO B PA3IMYHbBIX YICOHBIX M HOBBIX CUTYAIlUsX.

K konIy oOydenus B 8 Kkjacce nmpeMeTHbIE pe3yIbTaThl HA 0a30BOM YPOBHE

JOJDKHBI OTpaXkaTh CPOPMUPOBAHHOCTH Y 00YyHAIONIUXCSl YMEHUIA:

e PAacCKpbIBaTh CMBICI OCHOBHBIX XMMHWYECKUX IOHATUH: aTOM, MOJICKYJa,
XMMHUYECKUN DJIEMEHT, MPOCTOE BEMIECTBO, CIIOKHOE BEMIECTBO, CMECH
(omHOpOAHAS M HEOJHOPOHAS), BAJIGHTHOCTh, OTHOCUTEIbHASI aTOMHAS U
MOJIEKYJISIpHAsE Macca, KOJIMYECTBO BEIIECTBA, MOJIb, MOJISIpHAs Macca,
MaccoBas 10151 XUMUYECKOTO 3JIEMEHTAa B COCIMHEHUU, MOJISIPHBIN 00BEM,
OKCHJ, KHCJIOTa, OCHOBAHHUE, COJb, IJIEKTPOOTPULIATEIBHOCTb, CTEIEHb
OKHUCJICHUSI, XMMHUYECKasi PeaKius, KIacCHU(PUKAIMS PEaKIHil: peaxkiuu
COCAMHEHHUs, pEAaKUMU PAa3JIOKEHUs, pEaKUUUd 3aMEUICHHUs, peaKuuu
oOMeHa, PK30- U SHJIOTEPMHUUECKUE PEaAKIINH, TeII0BOU 3D PeKT peakiuu,
SIPO aToMa, JJIEKTPOHHBIA CIIOM aroMa, aTOMHas OpOWTalb, PaJNYC
aTOMa, XMMHUYECKasl CBS3b, MOJISIPHAS M HENOJAPHAs KOBAJCHTHAs CBS3b,
VOHHAs CBSI3b, HOH, KATUOH, aHMOH, PacTBOpP, MAaccoBas JOJs BELIECTBA
(MpoueHTHasE KOHLIEHTpaIUsi) B PacTBOPE;

e WUIIOCTPUPOBATh B3aMMOCBSA3b OCHOBHBIX XHMHUYECKMX TNOHATHHA U
MIPUMEHATH 3TU MOHITUA NPU OMUCAHUU BEMIECTB U UX MTPEBPALICHUN;

e WCIOJBH30BaTh XHWMHUYECKYI) CHMBOJHUKY [UIsl COCTaBieHHS (opmyl
BEILIECTB ¥ YPABHEHUI XMMHYECKUX PEAKIIMI;

e OIpENEeNsATh BAaJEHTHOCTb aTOMOB AJIEMEHTOB B OMHAPHBIX COEIMHEHMSIX,
CTENEHb  OKHCIIEHHS  DJIEMEHTOB B  OMHApHBIX  COEJUHEHUSX,
MIPUHAJIEXKHOCTh BEIIECTB K ONPEACIEHHOMY KIIACCY COEOUHEHUU 10
dbopmynaMm, BHUJ XUMHUYECKOHW CBsS3M (KOBWJICHTHAass W WOHHAs) B
HEOPTaHUYECKUX COEAUHEHUSX;

e packpeiBaThb cMbIcha Ilepuomnueckoro 3akoHa J[. WM. Menneneena:
JEMOHCTPUPOBATh TMOHUMAHUE NEPUOAUYECKOM 3aBUCHUMOCTU CBOWCTB
XMMHUYECKUX 3JIEMEHTOB OT MX MOJoxkeHus B [lepumoamueckoil cucreme,
3aKOHOB COXPAaHEHMS MAacCChl BEILIECTB, ITOCTOSHCTBA COCTAaBAa, ATOMHO-
MOJIEKYJISIPHOTO YUYE€HUS, 3aKOHA ABOTaIpo;

e ONUCHIBATh U XapakTepuszoBaTh TabmuuHyro ¢opmy Ilepuonnyeckoi
CHCTEMBl XHMHUYECKHUX DJIEMEHTOB: pa3iIv4aTbh MOHATHS «IJIaBHAs
noarpynmna (A-rpymnmna)» u «mnobounad noarpynna (b-rpynmna)», maneie u
OOJbIIME TEPUOJbI, COOTHOCUTH OOO3HAYEHHUs, KOTOpbIE€ HMMEIOTCS B
tabmuue «llepuoanueckass cucrema xumuueckux saementoB [ U.
MenpeneeBay € YUCIOBBIMM XapaKTEPUCTUKAMU CTPOCHHS AaTOMOB



XUMHUYECKUX JIEMEHTOB (COCTaB W 3apsij sapa, 00IIee YMCIIO IEKTPOHOB
U pacmpeeieHUe UX MO JIEKTPOHHBIM CIIOSIM);

KJIacCU(PUIMPOBATh XUMHUYECKHE DJIEMEHTHI, HEOPTaHWYECKHUE BEIICCTBA,
XUMHUYECKUE peakuuu (10 YUCIy U COCTaBy YYACTBYIOIIMX B pPEAKIUU
BEILIECTB, M0 TETUIOBOMY (D eKTy);

XapaKTepU30BaTh (OMUCHIBATH) OOIIME XUMUYECKHUE CBOMCTBA BEIECTB
pa3TUYHBIX KJIACCOB, TIOJATBEPIKAAsi OMUCAHNE TIPUMEPAMU MOJICKYJISIPHBIX
ypaBHEHUHN COOTBETCTBYIOIINX XUMUUYECKUX PEAKIIMIA;

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

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

MPUMEHSTh OCHOBHBIC OTEPAIMHA MBICTUTEIBHONU NESITEIILHOCTH — aHAIHN3
U CUHTE3, CpaBHEHHE, 000O0IICHHE, CHCTeMAaTH3allUI0, KIacCU(pUKAIHIO,
BBISIBJICHHE MPUYUHHO-CIEACTBEHHBIX CBSI3ed — Ui M3YyYEHHs] CBOMCTB
BEIIECTB M XHUMHYECKUX pEeaKIui, EeCTECTBEHHO-HAyYHbIE METO/bl
MO3HAHUS — HAOJIOJCHHWE, W3MEpPEHWEe, MOJEIMPOBAHUE, SKCIEPUMEHT
(peasibHBI U MBICIICHHBIN);

clenoBaTh  MpaBWjaM  [OJb30BAHMS ~ XMMHUYECKOM  MOCYIOoM U
7a0b0paTOpHbIM 000pY/IOBaHHEM, a TakXKe MpaBHiiaM OOpalleHusl C
BEIIECTBAMU B COOTBETCTBUM C MHCTPYKUUSMH 1O BBIIIOJHEHHUIO
7a00paTOPHBIX XUMUYECKUX OTBITOB TIO TOJYYECHHUIO W COOMPAHHIO
ra3oo0pa3HbIX BEMIECTB (BOMOPOJAa ¥ KHUCJIOPOJAA), MPHUTOTOBICHHUIO
pAacTBOPOB C ONPEAECITEHHOW MAaCCOBOM JOJIEM PACTBOPEHHOIO BEIIECTBA,
IUIAaHUPOBATh M NPOBOJAUTH  XUMHUYECKHME  SKCHEPUMEHTHI IO
pacno3HaBaHUIO PACTBOPOB IIEIOYEH U KUCIOT C MOMOIIbIO HHIUKATOPOB
(maxkmyc, peHondTanenH, METUIOPAHX U APYyTHe).

K xonIy o0ydenus B 9 kjacce mpeaMeTHbIC PE3yIbTaThl HA 6a30BOM YPOBHE
JOJKHBI OTpaXkaTh C(HOPMHUPOBAHHOCTH Y 00yJArOIINUXCS YMEHUH:

pPacKpbIBaTh CMBICI OCHOBHBIX XMMHYECKUX TMOHSATUN: XUMUYECKUN
JJIIEMEHT, aTOM, MOJEKyJa, WOH, KaTWOH, AaHWOH, NPOCTOE BEILIECTBO,
CJIO’KHOE BELIECTBO, BAJIEHTHOCTb, AJIEKTPOOTPHULATEILHOCTh, CTENEHb
OKHUCJICHUS, XUMUYECKas peaKiusi, XUMUYECKasl CBsI3b, TEIJIOBOU 3 deKT
peakiuu, MOJib, MOJSIpHBIA  00BEM,  pacTBOp,  DIIEKTPOJIUTHI,
HEAJIEKTPOJUTHI, JJIEKTPOIUTHYECKAsT HUCCOLMAIUS, PEaKIMd HOHHOTO
oOMeHa, KaTalu3aTtop, XHUMHUYECKOE paBHOBecHe, oOpaTUMble H



HEOOpaTUMBbIE PEAaKIUH, OKHCIUTEIbHO-BOCCTAHOBUTENBHBIE PEaKIH,
OKHCJIUTENIb,  BOCCTAHOBUTEJb,  OKHUCIEHHME W  BOCCTAHOBJICHHE,
aIoTpomnus, aM(pOTEepHOCTh, XUMHUUYECKasA CBS3b (KOBAJICHTHAsi, MOHHAS,
METaJlJIMYecKas), KpUCTAJUIMYECKass pemérka, KOppo3us METaJlloB,
CIUIaBbI, CKOPOCTb XHWMHYECKOW pPEaKkUUH, IPENEIbHO JIOIyCTUMas
xoHuentpanus [1/IK Bemecrsa;

WUTKOCTPUPOBATh B3aUMOCBSI3b OCHOBHBIX XUMHYECKUX IOHATHU U
IIPUMEHSATD ITH MOHATHS IIPYA ONIMCAHUU BELIECTB U UX MPEBPALLCHUN;
UCIOJIB30BaTh XUMHMUYECKYI0 CHMBOJMKY JJIsi COCTaBJieHUs (HopMy
BEILECTB U YPABHEHUN XUMHUYECKUX PEAKIINA;

ONPENEIATh BAJICHTHOCTD U CTENEHb OKUCIICHNSI XMMUYECKUX DJIEMEHTOB B
COCAUHEHUAX PA3JIUYHOTO COCTABA, IIPUHAMIEKHOCTH BELIECTB K
ONpeAeNEHHOMY KJIacCy COEIMHEHU 1Mo (opMynaM, BUJI XUMUYECKOU
CBA3M (KOBaJE€HTHas, HOHHAs, METAJUIMYECKas) B HEOPraHWYECKUX
COEIMHEHUSIX, 3apsi/l MOHA M0 XUMHYECKON (Qopmysie, XapakTep cCpelbl B
BOJHBIX PACTBOPAX HEOPTaHWYECKUX COCAVUHEHUH, TUI KPUCTAIIINYECKOU
PELIETKA KOHKPETHOI'O BEILECTBA;

packpsiBath cMbIca [lepuomnueckoro 3akona JI. M. MenpneneeBa u
JEMOHCTPUPOBATb €ro IIOHUMAaHHE: OIMCHIBaTh U XapaKTEPU30BATh
Tabnuunyo (opmy Ilepuoanyueckoil cucTeMbl XUMHUYECKHX 3JIEMEHTOB:
pa3nuuaTh TMOHATHS «TJaBHas moArpymna (A-rpynma)» U «moOovHast
noarpynna (b-rpynma)», Manble u OosbliMe NEPUONBI, COOTHOCHUTH
0003Ha4YeHUs, KOTOpbIE MMEIOTCI B NEPUOAMYECKOM Tabmuie, ¢
YUCJIIOBBIMU  XapAaKTEPUCTUKAMU  CTPOCHUS  aTOMOB  XMMHUYECKHX
AJIIEMEHTOB (COCTaB M 3apsi sAapa, oOOIee YHCIO JJIEKTPOHOB U
pacmpejieieHue HMX IO DJIEKTPOHHBIM CIOSIM), OOBSACHATH OOIIHe
3aKOHOMEPHOCTH B U3MEHEHHMM CBOMCTB JJIEMEHTOB M MX COCAVUHEHUHN B
Ipenesiax MaJblX IIEPUOJ0OB U INIABHBIX NOATPYIII ¢ YYETOM CTPOEHUS HUX
aTOMOB;

KJIACCU(PUIIMPOBATh XUMHUECKHUE 3JIEMEHTHI, HEOPTaHUYECKUE BEIIECTBA,
XUMHUYECKHE peakuuu (10 YHUCIy M COCTaBY YYacCTBYIOIIMX B pPEAKLUUU
BELIECTB, N0 TEIUIOBOMY 3(PQEKTy, 0 U3MEHEHUIO CTENEHEW OKUCIIEHHUS
XMUMHYECKUX JIEMEHTOB);

XapaKTepu30BaTh (OMUCHIBATh) OOIIME U CHEHU(PUUECKHE XUMUYECKHE
CBOMCTBA IIPOCTBIX M CJOKHBIX BEIIECTB, NOATBEPXkKAAs OIMCAHUE
IPUMEPAMU MOJIEKYJISIPHBIX M HMOHHBIX YPaBHEHHH COOTBETCTBYIOLIUX
XUMHUYECKUX PEAKLUM;

COCTaBJISITh YPAaBHEHHs DJIEKTPOJUTUYECKOM JMCCOLMALMM  KHUCIIOT,
LIEJI0YEH U COJIEH, ITOJHBIE U COKPAILIEHHBIE YPABHEHNS PEAKIIMM HOHHOTO



oOMeHa, ypaBHEHHUS pEaKIHi, TMOATBEPKIAONINX CYIIECTBOBAHUE
TEHETUYECKOM CBSI3M MEXKTy BEIICCTBAMU PA3IUYHBIX KIACCOB,
pacKphIBaTh CYIIHOCTh OKHCIUTEIBHO-BOCCTAHOBUTEIBHBIX PEAKITUHN
MOCPEJICTBOM COCTABJICHHS DJIEKTPOHHOTO OallaHCa ATUX PEaKIIMA;
POTHO3UPOBATh CBOMCTBA BELIECTB B 3aBUCUMOCTH OT HX CTPOECHUS,
BO3MOXKHOCTH TIPOTEKAHUS XWMHUYECKHX TMPEBPAIIEHUNA B Pa3TUIHBIX
YCIIOBHSIX;

BBIUHMCIIATh OTHOCHUTEIIbHYIO MOJEKYJSIPHYIO U MOJISIPHYIO MaccChl
BEILIECTB, MAaCCOBYIO [IOJII0 XHMMHYECKOTO J3JIeMEeHTa 10 (dopmyJie
COEIMHEHMSI, MAaCCOBYIO JIOJII0 BEILIECTBA B PacTBOPE, MPOBOJAUTH PACUETHI
110 YPaBHEHUIO XUMHUYECKOW PEaKIINH;

coOmolaTh  MpaBWia  TMOJB30BAHMUS ~ XMUMHYECKOWM  TIOCYIOM |
7a00paTOpHBIM  00OpY/JOBAaHMEM, a TaKXKe IMpaBuia OOpalleHus ¢
BEIIECTBAMU B COOTBETCTBUM C MHCTPYKUUSAMH 1O BBIIIOJHEHHUIO
7a00paTOPHBIX XUMUYECKUX OTBITOB TIO TOJYYECHHUIO H COOMPAHHIO
ra3000pa3HbBIX BEMIECTB (AMMHAKa U YTIAEKUCIIOTO Ta3a);

MPOBOJIUTh  PEAKIMH, TOATBEPKAAIONINE  KAauyeCTBCHHBIH  COCTaB
Pa3IMYHBIX BEIIECTB: PACMO3HABATH OMBITHBIM MYTEM XJIOPUI-, OpOMUA-,
noaua-, kapbonar-, docdar-, cwiMkKar-, cyiabdar-, THIPOKCUJI-UOHBI,
KaTHOHbI aMMOHHUS ¥ HWOHBI M3YyYEHHBIX METAJUIOB, MPUCYTCTBYIOIINE B
BOJHBIX PACTBOpPAX HEOPTAHMYECKUX BEIIECTB;

IPUMEHSTH OCHOBHBIE ONEpPAlMd MBICTUTEIBHON J1€SITEIbHOCTU — aHAIU3
U CHHTE3, CpaBHEHHE, O0O0OOIIeHHE, CHUCTEeMATHU3alUIO, BBISBICHUE
NPUYMHHO-CJIEICTBEHHBIX CBSI3€M — I M3YUYEHHUs CBOWCTB BEUIECTB U
XUMUYECKAX PEaKlUid, €CTeCTBEHHO-HAYYHbIC METOIbl TIO3HAHUS —
HaOIOICHNE, W3MEpPEHHe, MOJCIUPOBAHNE, IKCICPUMEHT (peajabHBIA M
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







IHOYPOYHOE IIVTAHUPOBAHUE

8 KJIACC
Kosau4vecTBo 4yacos DJIeKTPOHHbIE
Ne Jara uudposbie
n/n Tema ypoka Bcero Kontpoabnkie  Ipakrideckue u3ydyeHusi oOpasoBaTejbHbIE
padoTsI padoThI
pecypchl
| [Ipenmet xumuu. Poiap XuMuu B KU3HU 1 but6mmoreka [IOK
yenoBeka. Tena u BemiecTBa https://m.edsoo.ru/ff0d210c
2 ITousaTue o MeTOMaxX MO3HAHUS B XUMUU 1 bubnmorexa LOK
https://m.edsoo.ru/ff0d227¢
[Tpaktuueckas padota Ne 1 «IIpaBuia
3 paboTHI B 1a00OPaTOPUU U IPUEMBI 1 bu6muoreka [IOK
oOparieHus ¢ J1abopaTopHbIM https://m.edsoo.ru/ff0d23dc
000pyIOBaHUEM
4 YucTteie BemecTBa u cMecu. CriocoObl 1 bubmuorexa [{OK
paszaeneHus cmecen https://m.edsoo.ru/ff0d26ca
[TpakTuyeckas padora Ne 2
5 «Paznenenue cmecelt (Ha mpumepe 1 bubmorexa [JOK
. https://m.edsoo.ru/ff0d28c8
OYHCTKHU TTOBAPCHHOU COJIH )»
bubnunorexa [IOK
6 ATOMBI H MOTICKYJIb! ! https://m.edsoo.ru/ff0d2a6c
7 XUMHUYECKHE dJIEMEHTBI. 3HAKH | bubnuorexa [{OK
(CMMBOJIBI) XUMHUYECKUX 3JIEMEHTOB https://m.edsoo.ru/ff0d2be8
8 [IpocTblie U COXKHBIE BELIECTBA 1 bubmmorexa [OK
https://m.edsoo.ru/ff0d2a6c
9 ATOMHO-MOJIEKYJISIPHOE YUEHHE 1 bubmmorerxa IIOK
https://m.edsoo.ru/ff0d2d50




3aKO0H IMOCTOSHCTBA COCTaBa BEIIICCTB.

bubnunorexa [IOK
10 X .B
HMiteCKas opmya. Banentrocts https://m.edsoo.ru/ff0d2eae
aTOMOB XHMHUYECKHUX DJIEMEHTOB
1 OtHocuTeNbHAs aTOMHAs Macca. bubnuorexa [{OK
OTHOCUTENbHAS MOJIEKYJIsIpHAsi Macca https://m.edsoo.ru/ff0d323c¢
12 MaccoBasi 10715 XUMHAYECKOTO bubnuorexa [{OK
3JIEMEHTA B COeJUHEHUN https://m.edsoo.ru/ff0d350c
13 KomuuectBo BemecTBa. Mob. bubmuorexa [{OK
MomnsipHast macca https://m.edsoo.ru/ff0d5230
14 DOU3NYECKUE U XUMUUYECKUE SIBJICHUS. bubnuorexa [{OK
XuMHuecKas peakuus https://m.edsoo.ru/ff0d37fa
15 [Ipu3Haku 1 ycinoBus NpoTEKaHUSA but6mmoreka [IOK
XUMHUYECKUX PeaKIui https://m.edsoo.ru/ff0d3al6
16 3aKOH COXpaHEHHUsI MAaCcChl BELIECTB. bubnmoreka [JOK
XUMUYECKUE YPABHEHHUS https://m.edsoo.ru/ff0d3b88
BrIunciaeHns KoM4yecTBa, MacChl
17 BEILIECTBA M0 YPAaBHEHUSM XMMHYECKUX bubmorexa HOK
= . yp https://m.edsoo.ru/ff0d5708
peakuuit
Knaccudukanuss XuMruaecKux peakimit
18 (coenuHEHUs, pa3I0KEHUS bubmorexa OK
A P ’ https://m.edsoo.ru/ff0d3f34
3aMeIeHus, 0OMeHa)
M. B. JIoMOHOCOB — y4€HBIi-
19 sHIMKIoneaucT. O000IIEHNE U bubmmorexa LIOK
H FHCT Hf https://m.edsoo.ru/ff0d40c4
CHCTEMAaTH3alUs 3HaHUH
20 Konrponsnas padora Nel mo reme bu6muoteka [JOK
«BelecTBa 1 XUMHYECKHUE PEAKITHI https://m.edsoo.ru/ff0d4290
21 Boznyx — cmecs razos. Cocras bu6bnuorexa [IOK

Bo3ayxa. Kuciopoa — snemMeHT u

https://m.edsoo.ru/ff0d448e




nmpocroe BeuecTBo. O30H

dusnueckre 1 XUMUYECKHUE CBOKMCTBA

but6mmoreka [IOK

22
KHCII0pOAA (peaKipii OKuCneHus, https://m.edsoo.ru/ff0d4614
ropenue). [lonarue 06 okcumax
CriocoObI ToTy4YeHust KUCIIOPO/ia B
23 J1a00paTOPUH M MPOMBIIIIICHHOCTH bubmorexa OK
patop P ’ https://m.edsoo.ru/ff0d497a
[Ipumenenue kuciopoaa
TemnnoBoit 3 ekt xumuaeckon
24 peaKIuu, IOHATHE O bubnunorexa [IOK
TEPMOXUMHUYECKOM YPAaBHEHUH, DK30- U https://m.edsoo.ru/ff0d4790
SHIOTEPMUUYECKHUX PEAKIIUIX
TormBo (HeTh, yrojib U METaH).
25 3ar ;{3He1§1/1e¢1;os yxa CITOCOOBI z:ro bubmorexa [JOK
P Ayxa, https://m.edsoo.ru/ff0d4c4a
MIPEAOTBPAIICHUS
[TpakTuyeckas padora Ne 3 o Teme
26 «ITonmydenne u coOMpaHKe KUCIOPOaa bubmorexa OK
M N p poa, https://m.edsoo.ru/ff0d4ae2
W3YYCHHE €r0 CBOMCTBY
7 Bonopoa — snemMeHT 1 npocroe bubnuorexa [{OK
BelecTBO. HaxoxaeHnue B npupoje https://m.edsoo.ru/ff0d4dd0
)3 Du3nYeCKre U XMMUYECKUE CBOMCTBA bubmuorexa [{OK
Bosiopoa. [Ilpumenenne Bogopoaa https://m.edsoo.ru/ff0d4dd0
bubnunorexa [IOK
29 ITo € 0 KHCJIOTax M CO
TUTTHE O KHCJOTAx 1 COMAX https://m.edsoo.ru/ff0d50d2
30 CriocoOsI MoTy4eHus BOAOPOia B bubnmoreka [JOK
nmabopaTopun https://m.edsoo.ru/ff0d4dd0
[TpakTuyeckas padora Ne 4 o Teme
but6mmoreka [IOK
31 «ITonydyenne u cobupanue BOAOPOA,

H3y4YEHHUE €r0 CBOMCTB)

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




MossipHblii 00bEM Ta30B. 3aKOH

bubnunorexa [IOK

32
ABoraapo https://m.edsoo.ru/ff0d542¢
Brruncienusa o0béMa, KOJIHYECTBA
33 BCIIECTBA ra3a I10 ero U3BECTHOM bubmorera [IOK
t . Y https://m.edsoo.ru/ff0d55a0
KOJIMYECTBY BEIIECTBA WK 00BEMY
Brruncienus o0bEMOB ra3oB Mo
34 aBHEHUIO PEaKIIMU Ha OCHOBE 3aKOHA bubnmorexa LOK
b .. P o https://m.edsoo.ru/ff0d5708
00BEMHBIX OTHOILICHHI T'a30B
35 Du3NYeCKUe U XMMUYECKUE CBOMCTBA bubmuorexa [{OK
BOJIbI https://m.edsoo.ru/ff0d587a
36 CocraB ocHoBanui. [Tonstue 00 bubmuorexa [{OK
HHAUKATOpax https://m.edsoo.ru/ff0d59¢2
Bona xak pactBoputens. HacbieHHbie
37 U HEeHACBIIIIEHHEIEC pacTBOPLI. MaccoBas bubmorera [IOK
= p bl https://m.edsoo.ru/ff0d5b40
JI0JIs BEILIECTBA B pacTBOpE
[TpakTrueckas padota Ne 5 mo reme
13 «ITpuroroBieHue pacTBOPOB ¢ bu6muoreka [IOK
onpeaeIEHHON MacCOBOM JTOIEH https://m.edsoo.ru/ff0d5eba
pPacTBOPEHHOTO BEILIECTBA»
19 KonTponbnas padora Ne2 no teme bubnmoreka [JOK
«Kucnopoa. Bogopoxa. Boga» https://m.edsoo.ru/ff0d6342
40 Oxcuppl: cocTaB, KiacCUpUKAIINS, bubnunorexa [IOK
HOMEHKJIaTypa https://m.edsoo.ru/ff0d664e
[Tonydyenue nu XuMHYECKHE CBOMCTBA
41 KHUCJIOTHBIX, OCHOBHBIX U aM()OTEPHBIX bubmmorera LOK
’ p https://m.edsoo.ru/ff0d664e
OKCHJIOB
4 OcHoBaHUs: cOCTaB, Kiaccupukanms, bubnunorexa [IOK

HOMEHKJIaTypa

https://m.edsoo.ru/ff0d67ca




ITonyueHue u XMMUYECKUE CBOMCTBA

bubnunorexa [IOK

43
OCHOBaHHMI https://m.edsoo.ru/ff0d67ca
44 Kucnotsr: cocras, knaccuduxanms, but6mmoreka [IOK
HOMEHKJIaTypa https://m.edsoo.ru/ff0dfee2
45 [TonyueHnue n XMMUYECKHE CBOMCTBA bubnmoreka [JOK
KHUCIIOT https://m.edsoo.ru/ff0dfee2
Conu (cpegHue): HOMCHKIATypa,
46 cnocof(SLII) 0JT q)eHH;{ XI/IMI/I‘IZEKI/IC bubmmorexa IIOK
N y ’ https://m.edsoo.ru/00ad9474
CBOICTBa
[TpakTuyeckas padora Ne 6. Pemenue
47 AKCIEPUMEHTAIIbHBIX 33]1a4 110 TEME bubnmoreka [JOK
«OCHOBHBIE KJIaCChl HEOPraHUYECKUX https://m.edsoo.ru/00ad9b7c
COCTUHEHUN»
43 I'enernueckas cBs3b MEXKy KilaccaMu bu6muoreka [IOK
HEOPraHUYECKUX COCIMHEHUN https://m.edsoo.ru/00ad9as50
but6mmoreka [IOK
49 O06001IeHre U cHCTeMaTU3alus 3HAHUN
- " https://m.edsoo.ru/00ad9cb2
Kontponbras padora Ne3 mo teme
" bubnuoTexa [{OK
50 OCHOBHBIE KJIaCChl HEOPTaHUYECKUX
o https://m.edsoo.ru/00ad9ela
COETMHEHUI
[TepBbie MOMBITKH KIacCUPUKAITIT
bubnunorexa [IOK
51 XUMHUYECKUX A1eMeHTOB. [loHsTHE O
https://m.edsoo.ru/00ad9ffa
TPYIIIax CXOIHBIX AJIEMEHTOB
[Tepuonnueckuii 3aKOH 1
bubnunorexa [IOK
52 [Tepuoanueckas cucTeMa XUMHYECKUAX
https://m.edsoo.ru/00ada52c
anemenToB /1. 1. MenaeneeBa
bubnunorexa [IOK
53 Ilepuonsl, rpynnsl, MOATPYIIIILI

https://m.edsoo.ru/00ada52¢c




Crtpoenue atomoB. COCTaB aTOMHBIX

bubnunorexa [IOK

54
saep. M3oTonsl https://m.edsoo.ru/00ada342
CtpoeHue 351eKTpOHHBIX 000JI0UeK
N but6mmoreka [IOK
55 aTOMOB 2J1eMeHTOB Ilepuonnueckon
https://m.edsoo.ru/00ada6bbc
cucremsl /. 1. Menneneesa
XapakTepucTuKa XUMHIECKOTO
56 3JIEMEHTA MO0 €TI0 MOJOKEHUIO B bubnuorexa [{OK
[Tepuonnueckoint cucreme /1. U. https://m.edsoo.ru/00ada824
Menpneneera
3nauenue [lepuoanyeckoro 3akoHa aJist
57 pa3BUTHS HAyKH U nipakTuku. /1. 1. bu6muoreka [IOK
MenaeneeB — y4€HBIHN, NTEAror u https://m.edsoo.ru/00ada96e
rpaxJIaHuH
PeseprHbIil ypok. O6001ICeHNE U
P P EH bubmuorexa [{OK
58 cUCTEMAaTU3anys 3SHAaHUH /
. https://m.edsoo.ru/00adb33c
Bcepoccuiickas nmpoBepouHas padboTa
Konrponsnas padora Ne4 o treme
59 «Ctpoenue atoma. XUMHUYECKas CBA3bY» bubmorexa [TOK
P . ) https://m.edsoo.ru/00adb486
/ Beepoccuiickast mpoBepodHasi paboTa
60 DNEeKTPOOTPULIATETLHOCTh ATOMOB bu6muoreka [IOK
XUMHYECKHUX DJIEMEHTOB https://m.edsoo.ru/00adaab8
61 HMonunas xumuieckas CBA3b bubmorexa OK
https://m.edsoo.ru/00adac34
6 KoBaneHntHas nonsipHas XuMH4ecKast bu6muoreka [IOK
CBA3b https://m.edsoo.ru/00adaab8
63 KoBasieHTHas1 HENOsIpHAs XUMUYECKas bubnmoreka [JOK
CBS3b https://m.edsoo.ru/00adaab8
64 CreneHb OKUCTICHUS bubmuorexa [{OK




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

65 OKUCIUTENbHO-BOCCTAHOBUTEIIbHBIC | bubmuorexa [{OK
peakuuu https://m.edsoo.ru/00adb076
bubnunorexa [IOK
1
66 OKUCINUTEIN U BOCCTAHOBUTEIN https://m.cdsoo.ru/00adb076
PesepBHsblil ypok. O0001IEHIE U
67 CI/ICTI;MB.TI/IZ’.ZPI/IH 3HaHI/IP”11u o TeMe 1 Bubmiorexa ITOK
H https://m.edsoo.ru/00ad9cb2
«CTtpoenne aToMa. XUMUYECKAs! CBS3bY
68 PesepBHrlil ypok. O6o0IeHHE U | bu6muoreka [IOK
cucTeMaTHu3alus 3HaHUui https://m.edsoo.ru/ff0d61c6
OBIIEE KOJIMYECTBO YACOB I10 68
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9 KUIIACC

Kosaun4vecTBo 4yacos DJIeKTPOHHbIE
Ne Jara uudposbie
Tema ypoka Konrpoabubie  I[IpakTuyeckue
n/n Bcero u3ydyeHusi oOpasoBaTejibHbIE
padoTsI padoThI
pecypcsbl
[leproanueckuii 3aK0OH.
| [lepuoanueckas cucrema 1 bu6muoreka [IOK
XAMHUYECKUX 3JieMeHTOB [[. 1. https://m.edsoo.ru/00adb59e
Menaeneesa
3aKOHOMEPHOCTH B U3MEHEHHUH
. but6mmoreka [IOK
2 CBOMCTB XMMUYECKHUX JIEMEHTOB 1
. https://m.edsoo.ru/00adb6bb6
MEPBBIX TPEX MEPHOIIOB
3 Knaccudukanust 1 HOMEHKJIaTypa 1 bubnmoreka [JOK
HEOPTaHWYECKUX BENIECTB https://m.edsoo.ru/00adb7e2
4 Buabl XUMUYECKON CBS3U U THUIIBI | bubnuorexa [{OK
KPUCTAJUIMYECKUX PEIIETOK https://m.edsoo.ru/00adbac6
Kontposbnas padora Nel o teme
5 «IToBTOpeHue u yriayoOieHne 3HaHUI 1 1
OCHOBHBIX Pa3/IeJIOB Kypca 8 Kiaccay
6 Knaccudukammst xumuaeckux 1 bubnunorexa [IOK
PEAKIUI MO pa3TMYHBIM TPU3HAKAM https://m.edsoo.ru/00adbcb0
IIoHsATHE O CKOPOCTH XUMUYECKOMN
7 eakuu. IToHsATHE O TOMOI€HHBIX U 1 Bubmiorexa ITOK
P ’ https://m.edsoo.ru/00adbe9a
TeTEPOreHHBIX PEaKLMIX
[TonsiTe 0 XUMHUYECKOM PaBHOBECHU.
but6mmoreka [IOK
8 @DaKTOpPBI, BIUSAIOIINE HA CKOPOCTh 1

XUMHUYECKOM PCaKnun U MOJIOKCHUC

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




XUMHUYCCKOI'0 paBHOBCCHUS

OKuCINTEIFHO-BOCCTAHOBUTEIILHEIE

but6mmoreka [IOK

9
peakuuu https://m.edsoo.ru/00adcade
Teopust 2IEKTPOITUTHYECKON
10 I/IC(IE)O na H;p CunbHble U caldble bubnnorexa LHOK
A TIHATIH https://m.edsoo.ru/00adcd68
AJICKTPOJIUTHI
11 HonHrle ypaBHEHUS peaKIIMi bubnnorexa LIOK
yp peaKt https://m.edsoo.ru/00add448
XUMHYECKHE CBOMCTBA KUCIOT U
12 OCHOBAHHUI B CBETE MIPEICTABICHUN bubnnorexa LIOK
pull https://m.edsoo.ru/00add5d8
00 2JIEKTPOIUTUYECKON JUCCOIHAITII
XHUMHUYECKHE CBOMCTBA COJIEU B CBETE
13 [IPEICTABICHUN 00 Bubmiorexa ITOK
e . https://m.edsoo.ru/00add8b2
AJICKTPOJIUTUYECKON JTUCCOIHAITIHI
14 IlousTue o runponause coieu bubnnorexa LHOK
AP https://m.edsoo.ru/00add9d4
15 O06o01IeHre U cucTeMaTH3aIus bubnuorexa [{OK
3HAHUHN https://m.edsoo.ru/00addd12
[Tpaktrueckast pabora Ne 1.
16 «Penrenne skcriepuMeHTaIbHBIX bubmmorexa LOK
p https://m.edsoo.ru/00addbfa
3a7auy
KoHnTtposbhas padota No2 o teme
17 «DNEKTPOIUTHYECKAST TUCCOLINAIINS bubnnorexa LHOK
p A THATH. https://m.edsoo.ru/00addecO
XHUMHYECKUE PEAKITUN B PACTBOPAX)
OO011ast XapaKTEPUCTHUKA TaJIOTEHOB.
18 XI/II:/IlI/I‘IeCKII)/Ie CBI;ﬁCTBa Ha IIpUMeEpE bubnnorexa LHOK
p p https://m.edsoo.ru/00addfe2
XJjopa
19 Xnoposogopona. ConsHast KMCIIOTa, bu6muoteka [JOK




XMMHYECKHUE CBOMCTBA, MOJyYEHUE,

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

MpUMEHEHHE
[IpakTuueckas padora Ne 2 o reme
20 «ITonyueHne COMIHON KHUCIOTHI Bubmmorexa [IOK
Y B N ’ https://m.edsoo.ru/00ade348
u3yuyeHue e€ CBONUCTB»
Boruncnenus mo ypaBHEHUSIM
. but6mmoreka [IOK
21 XUMHYECKUX PEAKIi, €CIIN OJUH U3
https://m.edsoo.ru/00ade488
pEareHToB J1aH B U30BITKE
” OO61as xapakTepuCTHKa JIEMEHTOB bubnmoreka [JOK
VIA-rpynnst https://m.edsoo.ru/00ade64a
AmoTponHbie MOIU(DUKAIIMN CEPHI.
7 Haxoxnenue cepsl 1 €€ coenMHEHNN bubmuoteka [JOK
B IIpUpOJIe. XUMHUYECKHE CBOWCTBA https://m.edsoo.ru/00ade64a
cepbl
24 CepoBoaopoj, CTpOeHHUE, bu6muoreka [IOK
¢u3nUecKkrue 1 XMMUYECKHE CBOWCTBA https://m.edsoo.ru/00ade802
Oxcunpl cepol. CepHas KUCIOTA,
. but6mmoreka [IOK
25 bu3NYecKre U XUMHUYECKUE CBOMCTBA,
https://m.edsoo.ru/00adea28
MPUMEHEHUE
XYMHYECKUE peaKlnHu, JeKaIlie B
OCHOBE IIPOMBIIIIEHHOTO CIIoco6a
26 MOTYYE€HUSI CEPHON KUCIIOTHI. bu6muoreka [JOK
XUMHUYECKOE 3arpsi3HEHUE https://m.edsoo.ru/00adec8a
OKPYXKAaIoIIEH Cpeabl COEIUHEHUIMU
cepbl
7 Brruncnenue MaccoBoil 4071 BBIXOAA bubmuorexa [{OK
MPOJIYKTa PEAKINHT https://m.edsoo.ru/00adec8a
28 OO01mas XxapakTepuCcTHKa JIEMEHTOB bubnmoreka [JOK




VA-rpynmnsl. A30T, pacripocTpaHeHHE
B Ipupoie, GU3nIecKue u
XUMUYECKHE CBOKCTBA

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

AmMHaK, ero Gu3nvecKue u

29 XUMHYECKHE CBOMCTBA, ITOJIYYCHUE U bubmorexa OK
> HOTY https://m.edsoo.ru/00adf004
PUMEHEHUE
[TpakTtruueckas padota Ne 3 o Teme
30 «ITomyyeHne aMmmMuaKka, U3y4eHUe ero bubmorexa OK
N ' a4 https://m.edsoo.ru/00adf180
CBOMCTB»

31 A3oTHas KucoTa, €€ GU3nIecKue u bubnunorexa [IOK
XUMHYECKHE CBOMCTBA https://m.edso0o.ru/00adf306
Hcnonp3oBaHue HUTPATOB U COJIEH
aMMOHHUS B KQU€CTBE MUHEPATbHBIX

32 oOpeHmii. XUMHYECKOE bubmorexa LOK
yAobp ' . https://m.edsoo.ru/00adf518
3arpsi3HEHUE OKPYKAIOIIEH CpeIbl
COCTUHCHHUSIMH a30Ta
®ocdop. Oxcun dhochopa (V) u

33 (1)00(%)0 pHaH Kncni)Ta q)(l)plzsn(qe)cme u bubmorexa [TOK

p o https://m.edsoo.ru/00adf68a
XUMUYECKHE CBOMCTBA, MOJTYyUYCHUE
Hcnons3oBanue pochatos B

34 KaueCTBE MHHEPAIBHBIX YAOOPECHUH. bubnmoreka [JOK
3arpsi3HeHuE NPUPOJHON CPEIbI https://m.edsoo.ru/00adfc20
dbocdaramu
Yraepona, pacnpocTpaHeHUE B

35 pu I())z[e gnsniecxie U XUMHUYECKUE bubmmorexa [OK

p P ’ https://m.edsoo.ru/00adfd9c
CBOMCTBA
16 Oxkcuapl yraepoja, ux pu3ndeckue u bu6muoreka [IOK

XUMHUYECKHUE CBOVICTBA.

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




DKoorudeckue mpoodIemsl,
CBsI3aHHBIE ¢ oKcuaoM yrieposa (IV)

37 YronpHas KUCIIOTa U €€ COTN bubmorexa LOK
https://m.eds00.ru/00ac006¢c
[Ipakruueckas padora Ne 4 o reme

o "TlosrydeHune yrieKuciioro rasa. bu6muoteka [JOK
KauectBenHnas peaxiysi Ha KapOOHaT- https://m.edsoo.ru/00ae027¢
noH"

[TepBoHauanbHbIE TOHATHUS 00
39 OpPraHUYECKUX BEIIECTBAX KaK O bubmmorexa [OK
p https://m.edsoo.ru/00ac054¢
COCIMHEHUSX YIIIepoaa
40 Kpemunii u ero coefuHeHns bubmmorexa [OK
P https://m.edsoo.ru/00ac080a
[Ipaktuueckas padora Ne 5. Pemenue

41 AKCIIEpPUMEHTAIBHBIX 3a]1a4 110 TEME bu6muoreka [IOK
«Baxueiine HeMeTaIbl U UX https://m.edsoo.ru/00ac0bf2
COCTMHEHUS»

KonTtposbnas padota Ne3 mo teme
. but6mmoreka [IOK
42 «Baxueiine HeMeTaIbl U UX
https://m.edsoo.ru/00ac0e18
COCTMHEHUS»
OO0m1as XxapakTepucTUKa XUMHYECKUX
3JIEMEHTOB — METAJIIOB.

43 MerTtannuueckas CBs3b U bubnuorexa [{OK
METaJUINYeCKasi KPUCTAJIIINIECKast https://m.edsoo.ru/00ae103e
pemérka. Pu3n4ecKue CBOMCTBA
METaJUIOB
XUMHUYECKUE CBOMCTBA METAJLIIOB.

. but6mmoreka [IOK

44 DIIEKTPOXUMUYECKUH PSIT

HaIPSHKEHUN METaJlIoB

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




O6111e crnocoObl MOTyYeHHS
MeTtaiuioB. CruiaBel. Beyucienus no

45 ABHEHUSIM XUMHUYECKUX PEAKIINI bubnnorexa LHOK
yp peaKuiH, https://m.edsoo.ru/00ael 156
€CJIM OJTMH U3 PEareHTOB COJECPIKUT
puMecH
b K
46 [ToHsTHE O KOPPO3UU METAIIIIOB nommorexa 10
https://m.edsoo.ru/00ae1278
but6mmoreka [IOK
47 eJIo € MeTall
[lenounpie MeTanb! https://m.edsoo.ru/00ae14b2
43 OKCHUIbI M TUAPOKCUBI HATPUS U bubnunorexa [IOK
KaJus https://m.edsoo.ru/00ae14b2
49 [IlenouHO3eMeTbHBIC METAIIBI — bubmuorexa [{OK
KaJIBIIMA 1 MarHui https://m.edsoo.ru/00ael 5¢8
50 Baxneiiime coequHEeHNS KaJIbIUS bubnnorexa LHOK
A H https://m.edsoo.ru/00ael5e8
51 O000I11IeHNE U CUCTEMATH3ALUS
3HAHUHU
5 JKEcTkoCTh BOABI M CIOCOOKI ¢€ bubnuorexa [{OK
YCTpaHEHHUS https://m.edsoo.ru/00ac1886
[Ipaktuueckas padora Ne 6 o reme
53 "XKEcTKOCTL BOIBI I METOIEI €€ bubmmorexa LIOK
" 8 A https://m.edsoo.ru/00aelael
YCTpaHCHHS
bubnunorexa [IOK
54 A I
JTEOMUEHH https://m.edsoo.ru/00aelc64
55 AmpoTepHbIe CBOICTBA OKCHIA U bubmuoteka [JOK
THIPOKCHIA https://m.edsoo.ru/00aelc64
56 Keneso bubmuorexa [{OK

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




OKCI/IIIBI, TUAPOKCUIBI U COJIM JKCJIC3a

bubnunorexa [IOK

> (IT) m »xene3a (III) https://m.edsoo.ru/00ae35¢6
58 O06o01IeHre U CHCTeMAaTH3aINs
3HAHUU
[Ipaktruueckas padota Ne 7. Pemenne
59 AKCIEPUMEHTAIBHBIX 3a]1a4 10 TEME bu6muoreka [IOK
«Baxnenmme METaJJIbl U UX https://m.edsoo.ru/00ae3de8
COCITMHEHUS
Boruncnenus mo ypaBHEHUSIM
XUMHUYECKHUX PEAKIIHi, eCIU OJUH U3
60 peareHTOB JI1aH B U30BITKE WIH bu6muoreka [IOK
COAEPXKUT IpuMecH. Berancnenus https://m.edsoo.ru/00ae1750
MacCOBOM J10JIM BBIXOJA IPOJYKTa
peakuuu
61 O00011eHNEe U CUCTEMATU3ALMS
3HAHUU
KontponsHas padora Ne4 o reme
62 «Baxnenmme MeTaJJIbl U UX
COEJIMHEHUS»
63 BemectBa u maTepuansl B bu6muoreka [IOK
IIOBCEIHEBHOU KU3HU YEI0BEKa https://m.edsoo.ru/00ae3f50
64 XUMHUYECKOE 3arpsi3HEHUE bu6muoreka [JOK
OKpYXaIoIIei cpeabl https://m.edsoo.ru/00ae4270
65 Ponp xumuu B perieHnn bubnmoreka [JOK
9KOJIOTUYECKHUX MPOoOIeM https://m.edsoo.ru/00ae4270
66 PesepBHslit ypok. O6o01eHne bu6muoreka [IOK
cucTeMaTu3alus 3HaHui https://m.edsoo.ru/00ae0d0a
67 PeseprubIil ypok. O6001IeHNEe 1 bubnuoTexa [{OK




CUCTeMaTH3alus 3HaHUU

https://m.edsoo.ru/00adb33c¢

68

PeseprubIil ypok. O6001meHNe 1
crucTemMaTu3alurs 3HaHUI

but6mmoreka [IOK
https://m.edsoo.ru/00ad9cb2

OBIIEE KOJMYECTBO YACOB I10
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ITPOBEPAEMBIE TPEBOBAHMUS K PE3YJIBTATAM OCBOEHMUSA

OCHOBHOM

OBPA3OBATEJBHOM ITPOT'PAMMBI

8 KUIACC

Kon
NpoBepPsSIEMOro
pe3yJbTarTa

IIpoBepsiemble nMpeAMeTHbIE Pe3yJIbTATHI 0CBOEHUSI OCHOBHOI
00pa30BaTeJILHON MPOrPaMMbI OCHOBHOT'0 00111er0 00pa30BaHus

1

ITo teme: «llepBoHauanbHbIE XUMUYECKHE TTOHATHS

1.1

pacKpbIBaTh CMBICII OCHOBHBIX XHWMHMUYECKHX TIOHSATHH: aToM,
MOJIEKYJIa, XHMHUYECKHH JJIEMEHT, IPOCTOE BEIIECTBO, CIIOKHOE
BEILIECTBO, CMECh (OJHOPOJHAsE W HEOJHOPOJHAsA), BaJCHTHOCTD,
OTHOCHTEIIbHAs aTOMHAas W MOJICKYJIApHas Macca, KOJIMYECTBO
BEILIECTBA, MOJb, MOJSIpHAs macca, MaccoBas A0S XHMHYECKOTO
3JIEMEHTa B COCIMHEHUU, MOJIAPHBIH O0BEM, XMMHUUYECKas peaKiius,
KIacCU(UKALUA  PEaKIHil:  peakluuud  COCOUHEHHS,  PEaKI[uu
pa3lIoKEHUsS, PEAKIUA 3aMEIICHHs, peakuu oOMeHa, 3K30- |
OHIOTEPMUYECKUE PEAKIUU, TEIuioBoW 3 (HEeKT peakiuu, pacTBOp,

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

1.2

HUITIOCTPHUPOBAThL B3aMMOCBA3b OCHOBHBLIX XHUMHWYCCKHUX MMOHATHH H

MMPUMCHSATH 3TU MOHATHS ITPU OIIMCAHUHN BCIICCTB U UX HpeBpaH_IGHI/If/’I

1.3

UCIIOJIb30BAaTh XUMHUYECKYIO CHUMBOJIMKY [UIsl COCTaBieHHsS (hopmyrn

BEILECTB U YPABHECHUN XUMUYECKUX PEAKLUN

1.4

PACKpPLIBATH CMBICJI 3aKOHOB COXPAaHCHUA MacCcChbl BCIICCTB,
IMOCTOAHCTBA COCTaBa, AaTOMHO-MOJICKYJIAPHOI0O Y4YC€HHA, 3aKOHa

ABoraapo

1.5

OMPCACIIATh BaJICHTHOCTb aTOMOB DJIEMCHTOB B 6I/IHapHBIX

COCANMHECHUAX

1.6

KJIACCU(UIMPOBATh XUMHYECKHE peakiuu (M0 YHCIy U COCTaBy

YUYaCTBYIOUIMX B PEAKIMH BEUIECTB, 110 TEIIOBOMY 3(PdeKTy)

1.7

BBIYUCIIATH OTHOCUTCIIBHYIO MOJICKYJIAPHYIO U MOJIAPHYHO MAacCChL

BEIIIECTB




1.8

BBIUUCIISTH MAcCOBYIO JIONIO XMMHYECKOTO dJeMeHTa mo (opmyre

COETMHEHMS,

1.9

BBIYUCIIATE MaCCOBYIO JOJIIO BCHIECTBA B paCTBOPE

1.10

NPUMEHSTh €CTECTBEHHOHAYYHbIE METOJbl MMO3HAHUSA — HAOII0JeHHeE,
U3MEpEHHe,  MOJCIHUPOBAHMUE,  OKCIEPUMEHT  (peallbHbIi |

MBICJICHHBIN )

ITo Teme: «BaxkHeiime npeAcTaBUTENIN HEOPTAHUUYECKUX BEIIECTBY»

2.1

PacKpbrIBaTb CMbICII OCHOBHBIX XHMHYCCKHUX TOHSTHMH: OKCHI,

KHUCJ10Ta, OCHOBAaHUEC, COJIb

2.2

OTpeeNATh MPUHAAICKHOCTh BEIIECTB K OMNPEICTIEHHOMY KIlaccy

COEIMHEHUH 1o Gopmynam

23

KJIaCCI/I(I)I/II_II/IPOBaTI: HCOPTraHNYCCKUC BCIICCTBA

24

XapaKTepu3oBaTh (OMUCHIBATH) OOIIME XUMHYECKHE CBOMCTBA
BEUIECTB Pa3JIMYHbIX KJIACCOB, MOJATBEp)KJas OMHCAHHWE IpHUMEpamMHu

MOJICKYJIAPHBIX ypaBHeHI/IfI COOTBCTCTBYIOIINX XUMHUYCCKUX peaKLII/Iﬁ

2.5

IMPOrHO3UPOBATH CBOMCTBA BEIIECTB B 3aBHCHUMOCTH OT HX
Ka4C€CTBCHHOI'0O COCTaBa, BO3MOXXHOCTHU IPOTCKAHHUA XHUMHUUYCCKHUX

HpeBpaH_leHI/Iﬁ B PA3JIMYHBIX YCIIOBHUAX

2.6

ClIeoBaTh MpaBWJIaM TOJNB30BAHUS XUMHUYECKOW TOCYIOW |
1abopaTOpHBIM 00OPY/JIOBaHHWEM, a TakK)Ke IMpaBWJIaM OOpaIIeHUs C
BEIICCTBAMH B COOTBETCTBHH C HWHCTPYKIUSMH IO BBIMOJTHEHUIO
71a00paTOPHBIX XMMHYECKUX OIBITOB MO TOJYYEHUI0 M COOHMpaHUIO
ra3o00pa3HBIX BEMIeCTB (BOAOPOAA W KHUCIOPOAA), MPUTOTOBICHHUIO
pacTBOpOB € ONPEACNIEHHOW MAacCOBOM J0J€ll  pacTBOPEHHOTO
BEIIIECTBA, INIAHUPOBAThH U MPOBOJUTH XUMHUYECKUE IKCIIEPUMEHTHI T10
pacmo3HaBaHUIO PACTBOPOB MIeJioued W KUCIOT C IOMOIIbIO

WHIUKATOPOB (JITakMmyc, (heHondTaaeuH, METHIIOPAHX U IPYTHE)

2.7

MPOBOAUTH PACUETHI M0 YPAaBHEHUIO XUMUYECKOM peakiuu

ITo Teme: «llepmogmueckuit 3akoH u Ilepuoguueckas cucrema
xumuyeckux snemeHtoB JI. WM. MenneneeBa. CTpoeHue aTtoMmoB.

Xumudaeckas cBsa3b. OKHCIUTEIFHO-BOCCTAHOBUTEILHBIC pEaKkuum»

3.1

PacKpbIBATh CMBICI OCHOBHBIX XMMHYECKUX IOHATHH: SIPO aTOMa,
SNIEKTPOHHBIN CIIOM aToMa, aTroMHas OpOHTalb, pajuyC arToMa,

XUMHYECCKasl CBA3b, IMOJIIpHAd MW HCEMOJISIpHas KOBAJICHTHas CBA3b,




ANEKTPOOTPULATEIIBHOCTh, HWOHHAs CBA3b, HOH, KAaTHOH, AaHWOH,

CTCIICHb OKUCJIICHUA

32 KJIacCU(UITMPOBATh XUMUYECKHUE DTIEMEHTHI
OTHMCHIBAaTh W XapaKTepH30BaTh Ta0aMuHyl0 dopmy [lepmoamueckoit
CHUCTEMbl XMMHYECKHUX OJJIEMEHTOB: pa3jIu4aTh IOHITHUS «IJIaBHAS
33
noarpynmna (Arpymma)y u «mnob6ouHas mnoarpynma (brpymma)y,
«Malbie» M «OOJBIINE)» TIEPHUOJIBI
packpeiBaTh cMbich llepuommueckoro 3akona J[.M. Menneneesa:
14 JIEMOHCTPHPOBATh TOHUMAaHUE MEPUOANIECKON 3aBUCUMOCTH CBOWCTB
' XMMHYECKUX DJJEMEHTOB OT HUX TnonoxkeHus B Ilepuonnueckoit
CHCTEME
COOTHOCUTh  00O3HAYCHMs, KOTOpbIE HWMEITCSI B  Ta0muIe
«ITepnognueckas cucreMa XUMHUYECKUX JJIEMEHTOB JI..
35 MeHnneneeBa» € YHUCIOBBIMU XapaKTEPUCTHUKAMU CTPOEHHUS aTOMOB
XUMUYECKUX OJEMEHTOB (COCTaB W 3apsa sAapa, oO0Iiee dHciio
AJIEKTPOHOB U PACHpPEIeNICHUE UX MO 3JIEKTPOHHBIM CIIOSIM)
16 OTpEACNATh  CTENEHb OKHUCJICHHUS  DJJIEMEHTOB B  OMHapHBIX
' COETMHEHMIX
37 OTIpENeIATh BHUJl XMUMHYECKOW CBsS3M (KOBAJICHTHAass W HWOHHAs) B
' HEOPTaHUYECKUX COCTMHEHUIX
9 KJIACC
Kon .
IIpoBepsiemble npeMeTHBIE Pe3yJbTATHI 0CBOEHHUS OCHOBHOM
NpoBePSIEeMOro .
o0pa3oBaTe/IbHOI MPOrPaMMBbI OCHOBHOTI'0 00111er0 00pa30BaHUs
pe3yJabTara

1

ITo Teme: «BemecTBo U XUMUYECKas PEAKIIUS»

1.1

pPacKpbIBaTh CMBICT OCHOBHBIX XWMHYECKHX TIOHSTHH: pPacTBOp,
AIIEKTPOJIUTHI, HEAIEKTPOJIUTHI, AJIEKTPOIUTUYECKAs JUCCOLUAIINS,
peaKkIy MOHHOTO OOMEHa, KaTalu3aTop, XUMHUYECKOE PaBHOBECHE,
o0OpaTumbie " HeoOpaTUMbIe peakuuu,
OKHCITUTEITbHOBOCCTAHOBHUTEIIbHEIC peaxiuy, OKHCITUTEITb,
BOCCTAHOBUTENIb, OKHCIICHHE M BOCCTAHOBIIGHHE, AaJUIOTPOIHS,
am(doTepHOCTh, XUMHUYECKass CBi3b  (KOBaJeHTHas, HMOHHAas,

MeTaJIJII/I‘-IeCKaSI), KpUCTAJNINICCKAasA peméTKa, CIlNIaBbl, CKOPOCTb




XUMHYECKOU peaKkuu

1.2

HUITIOCTPUPOBATL B3aMMOCBA3b OCHOBHBIX XHUMHWYCCKUX MOHATHUA U

IMPUMCHATH OTU MMOHATHA ITPU OITMCAHUHN BCIICCTB U UX npeBpameHHﬁ

1.3

COCTaBJIAITh YPABHEHUS DIICKTPOJUTUYECKOW IOUCCOLMALMU KHUCIOT,
LICJIOYE M COJIEH, IOJIHBIE U COKpALEHHBIE YPaBHEHHs 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: «Hemeramnel U uUX coequHeHUs» U «MeTaluipl U HUX

COCAUHECHUA»

2.1

XapaKTepu30BaTh (OMUCHIBATH) OOIIUE U CIICHU(PUIECKUE XUMUIECKHE
CBOMCTBA IPOCTBIX M CIIOXKHBIX BEHIECTB, IOJATBEP)KIAs OINUCAHUE
[IpUMepaMu MOJIEKYJISIPHBIX U MOHHBIX YPaBHEHUH COOTBETCTBYIOLIUX

XUMHYECKUX PEaKIni

2.2

COCTaBJISITh YPABHEHMsI pEaKIUi, MOATBEPKIAIOLINX CYIECTBOBAHHE

T€HETUYECKOM CBS3U MCXKAY BCUICCTBAMU PA3JIMYHBIX KJIACCOB

23

IMPOrHO3UPOBATH CBOMCTBA BEIIIECTB B 3aBUCUMOCTH OT HX CTPOCHUH,
BO3MOXHOCTH IPOTCKAHUA XUMHUYCCKHUX HpeBpaIHCHI/Iﬁ B PA3JIMYHBIX

YCIIOBHUAX

24

cJaea0oBaTb paBujiaM I10JIb30BaHUA XUMHAYECKOU HOcyI[OfI )41
nabopaTOpHBIM 00OPY/JOBaHHMEM, a TaK)Ke IMpaBWJIaM OOpAaIICHUs C
BCIICCTBAMH B COOTBCTCTBUU C HWHCTPYKOUSAMU II0 BBIIIOJHCHUIO
7a00paTOPHBIX XUMHUYECKUX OIBITOB IO TMOJYYCHHIO M COOMpPAHUIO

ra3000pa3HBIX BEIIECTB (aAMMHAKa M YTIEKHUCIIOTO ra3a)

2.5

NPOBOJUTHh PEAKIMH, TOATBEPKIAIONINEe KAa4eCTBEHHBIH COCTaB
PAa3IMYHBIX BCHICCTB: pPaACIO3HABATH OIIBITHBIM HyTéM XJopuna-,
Opomun, womua, kapOonat, ¢ocdar, cuauKar, Ccyiabdar,
TUAPOKCUAUOHBI, KAaTHUOHBI aMMOHUNA, HOHbI HU3YYCHHBIX MCTAJUIOB,

MPUCYTCTBYIOIINE B BOJAHBIX PACTBOpPaX HEOPraHUUECKUX BEIIECTB

ITo Teme: «XuMus 1 OKpy>Karolas cpeia

3.1

pacKphIBaTh CMBICI OCHOBHBIX XuMHueckux mnonsTui: [IJIK

BEILIECTBA; KOPPO3US METAJIIIOB

32

IMPUMCHATH OCHOBHBIC OIICpalun MBICITUTEIIEHOM ACATCIIbHOCTH —




aHAIM3 W CHHTE3, CpaBHEHHUE, OO0O0OIIeHNe, CHUCTEeMAaTU3AIHIO,
BBISIBIICHHE MPUYMHHO-CIICACTBEHHBIX CBS3€H — IS HM3YyYEHHUS
CBOﬁCTB BCIICCTB U XUMHYCCKUX peaKL{Hﬁ; eCTCCTBeHHOHay‘IHBIe
METOABI TO3HAHHWSA — HAOIIOJCHHUE, W3MEPEHHE, MOJETHPOBAHNE,

AKCTIEPUMEHT (peasIbHbI U MBICIICHHBIN )




ITPOBEPAEMBIE 3JIEMEHTbBI COAEPKAHUSA

8 KVIACC

Kon

IIpoBepsieMblii 3JIeMEHT COACPKAHMS

1

HCpBOHa‘IaJ'II)HBIC XUMHUYCCKUC ITOHATHUA

1.1

[Ipenmer xumuu. Poib XMMHM B KU3HM 4YelOBEKa. XUMHUSA B CUCTEME HayK.
Tena u BemiecTBa. PuU3MUECKUE CBONCTBA BEIIECTB. ATperaTHOE COCTOSHUE

BEIIIECTB

1.2

IMousTHe 0 MeTOax Mo3HaHWA B XUMUU. UucTele BemecTBa 1 cMmecd. CriocoObl

pas3aeneHus cmecen

1.3

ATOMBI H MOJICKYIJIBI. Xumuueckre d3aeMeHThl. CHMBOJIBI  XMMHYECKHX

371eMeHTOB. [IpocThie U cloKHbIE BEIIECTBA. ATOMHO-MOJIEKYJISIPHOE YUCHHE

1.4

Xumudeckasi ¢popmysa. BaleHTHOCT aTOMOB XMMHUYECKHX JJIEMEHTOB. 3aKOH
IHOCTOAHCTBA CcOoCTaBa BCIICCTB. OTHOCHUTENbHAS aTOMHasAa Mmacca.
OTtHocuTenbHasE MOJIEKYJIsIpHAsi Macca. MaccoBas 10711 XUMUYECKOTO 3JIeMEHTa

B COCIMHCHNU

1.5

KomuuectBo BemectBa. Moisib. MossipHass Macca. B3auMOCBSI3b KOJIMYECTBA,
Macchl W 4YHCIIAa CTPYKTYPHBIX €IMHUI] BemiectBa. Pacuérel mo dopmynam

XHUMHUYCCKUX COCI[I/IHCHI/Iﬁ

1.6

dusnyeckue U XUMHUYECKUE SIBICHHUS. XUMHMUYECKas peakuus U e€ NPU3HAKU.
3aKOH COXpaHEHHsI MacChl BEIIECTB. XUMHUYeCcKHe ypaBHeHus. Knaccupukanus

XUMUYECKUX PEaKIuid (COCTMHECHHUS, PA3JIOKEHUS, 3aMEILICHUsI, 0OMEHA)

1.7

XUMUYECKUHN SKCIIEPUMEHT: 3HAKOMCTBO ¢ XUMUYECKOW MOCYJI0H, C MpaBUIaMu
pabotel B nabGopatopum u mpuéMamu oOpamieHuss ¢ Ja0opaTOpHBIM
0o00opyIOBaHHEM, HW3yYCHHE M OINUCaHUE (PU3NYECKUX CBOMCTB 00pa3IloB
HEOPraHMYECKUX BEIIeCTB, HaOmoneHue (Gusnueckux (IUIaBJICHHE BOCKA,
TasiHUE JIbJla, paCTUPAHHUE caxapa B CTYIKE, KUIIEHHE U KOHJEHCAlHsl BOJbI) U
XUMUYECKUX  (TOpEHHE  CBEYM, MPOKAJMBAHME  MEIHON  IMPOBOJIOKH,
B3aMMOJICICTBHE MeJla C KHCIIOTOW) SIBJIEHWH, HAOMIOCHHE W OIUCaHue
MPU3HAKOB TMPOTEKAHMS XUMHUYECKUX peakiui (pa3floKeHwe caxapa,
B3aUMOJICICTBHE CEPHOM KHUCJIOTHI C XJOPUIOM Oapwsi, pa3joKEHUE
ruapokcuaa meau(ll) mpu HarpeBaHuu, B3aUMOJEUCTBHUE XKeje3a ¢ PAaCTBOPOM

commu meau(Il), nzyuenue cnocoOoOB pasaeneHus: cMecei (C MOMOIIbI0 MarHuTa,




¢unbTpOBaHMEe, BBHIAPUBAHHUE, AUCTHULILMSA, Xpomarorpadus), MpoBeacHUE
OUYHCTKH NTOBApEHHOM COJIM, HAOIIO/IEHHE U OITMCAHKUE PE3YJIbTaTOB IPOBEACHUS
OIBbITA, MIUIFOCTPUPYIOLLIErO 3aKOH COXPAHEHMS MAacChl, CO3JaHHE MOJeIed

MOJIEKYJI (ITapOCTEP>KHEBBIX )

Baxuerive npencraBuTeN HEOPraHUYECKUX BEILIECTB

2.1

Bo3nyx — cmech razoB. CocraB Bo3zmyxa. Kuciaopon — 3j€eMEHT W MpOCTOE
BemecTBo. HaxokaeHuwe kuciopona B mpupone, (pu3udeckrue U XUMUYECKHE
cBoiictBa (peakumu ropeHus). Oxcunbl. [lpumenenue kuciopona. CrocoOb
NOJYYeHUs KHUCIIOpOJa B JIAOOpPAaTOPUH W MPOMBINUIEHHOCTH. Kpyrosopor

Kucioposa B nmpupojie. O30H — auioTpornHas MoauduKaiys KUCIopoaa

2.2

TennoBoii 3G HeKT XUMUIECKON peakiny, TEPMOXUMUYECKUE YPABHEHHS, IK30-
Y DHAOTEPMUYECKUE peakK. TOIUIMBO: yroib U MeTaH. 3arpsi3HEHUE BO3/yXa,

yCUJICHHE TApHUKOBOTO 3 dheKTa, pa3pyIieHHe 030HOBOTO CII0sI
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Bonopon — snemeHT M mpocToe BemiectBo. HaxoskieHue Bomopoaa B MpUPOIE,
¢usnueckre W XUMHYECKHE CBOWCTBA, NPUMEHEHHE, CIOCOOBI IMOTYYEHHS.

Kucinors! 1 comu
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MomnsipHblii 00BEM ra30B. Pacu€Thbl 1o XUMHUECKUM YPaBHEHUSIM

2.5

®dusnueckue CcBoWcTBa BOAbl. Boma kak  pactBopuTenb.  PacTBOpBL
HacpllieHHble 1 HEHACBIIEHHBIE PACTBOPBI. PaCTBOPMMOCTH BELIECTB B BOJE.
MaccoBasg nons BellecrBa B pacTBOpe. XUMHUYECKHE CBOMCTBA BOJBIL.
OcHoBanus. Ponb pacTBOpOB B MpHpPOJE M B KU3HU 4YesnoBeka. Kpyrosopor
BOABl B MpuUpoJE. 3arpsA3HEHHE NpUpPOAHBIX BoA. OXxpaHa M OYHUCTKA

MIPUPOTHBIX BOJ

2.6

Knaccudukanmst nHeopranmueckux coeauHenuid. Oxcunpl. Knaccuduxarus
OKCHJIOB: cojeoOpa3ywomue (OCHOBHBIE, KHCIOTHBIE, aMQOTEepHbIE) U
HecosieoOpaszyronue. Homenkmarypa okcumoB. DPu3nueckue W XUMHUYECKUE

cBOMCcTBa OKCUIOB. [lomyuenue okcuaoB

2.7

OcnoBanust. Knaccudukauus ocHOBaHMHA: MIETOYM M HEPACTBOPUMBIE
ocHoBaHus. Homenkiarypa ocHoBaHui. PU3NYECKUE U XUMUYECKHE CBOWMCTBA

ocHoBaHuil. [loiryueHnre ocHOBaHMM

2.8

Kucnorel. Knaccudukanus kucmor. Homenkmarypa kucioT. Ousznueckue u
XMMHYECKHE CBOMCTBAa KHMCIOT. Pan aktuBHoctn MetaymoB H.H. bekerosa.

[TonydyeHue KUCiIoOT

2.9

Conu. HomeHnknatypa coisieil. @U3MYECKHE W XUMHYECKHE CBOMCTBA COJICH.

ITonyueHue conein




2.10

I'enernueckas cBI3b MCXKAY KiIaCCaMU HCOPraHUYCCKUX COGI[I/IHCHI/If/’I

2.11

XUMHUYECKUN  SKCIEPUMEHT: KauyeCTBEHHOE ONpE/eNICHuE  COACpKaHUs
KHUCTIOpOJla B BO3AyXe, IMOJIy4eHHE, COOMpaHUe, paclno3HaBaHUE M H3yUYCHHE
CBOMCTB KHCJIOPOJa, HAOIIOEHNE B3aMMOICHCTBHSI BEIIECTB C KUCIOPOJIOM H
yCIJIOBUSI BOBHUKHOBEHUS U MpEKpaIleHus ropeHus (moxkapa), 03HaKOMJICHHE C
oOpa3iilaMi OKCHJOB U ONHCAaHHE WX CBOWCTB, IMOJy4YeHHE, coOUpaHuHe,
pacno3HaBaHHEe M H3y4Y€HHE CBOWCTB BOAOpOJa (TOpeHHue), B3aUMOJEHCTBUE
Bojiopoza ¢ okcunoMm Menu(Il) (Bo3MOKHO HCIIONB30BaHUE BHCOMATEPHAIIOR),
HaOmoeHue 00pa3loB BELIECTB KOJIMYECTBOM | MOJb, UCCIeIOBaHUE
0COOEHHOCTE  pacTBOpEHHUS] BEIIECTB C PA3IMYHOH  PacTBOPUMOCTHIO,
MIPUTOTOBJIEHUE PACTBOPOB C OMPEACIEHHON MacCOBOM J0JIEM pacTBOPEHHOTO
BEILIECTBA, B3aMMOJECUCTBUE BOJbI C MeTallaMH (HAaTPUEM U KaJbLIUEM)
(BOBMOXHO HCHOJb30BAaHUE BUECOMATEPHATIOB), OIpEAEJICHHE pPACTBOPOB
KUCIIOT W IIEJNOYeH C TMOMOINBI0 HWHIWKATOPOB, HCCIEIOBaHHE OOpPa3IoB
HEOPraHMYECKUX BEIIECTB pa3IUYHBIX KIJIACCOB, HAOIIOJCHHE W3MEHEHMS
OKpacKd HHJMKAaTOPOB B pacTBOpax KHUCIOT M IIEJIOYeH, H3yueHue
B3aumoaeicTBusl okcuga meau(Il) ¢ pacTBopom cepHOW KHCIIOTBI, KUCIOT C
MeTaJUIaMM, PeaKLUi HEUTpaIU3aLUH, [10Jy4YEHUE HEPACTBOPUMBIX OCHOBAHUH,
BBITECHEHHWE OJIHOIO MeTajula JApPYyI'MM M3 pacTBOpa COJM, peLIEeHue
AKCIIEPUMEHTANIbHBIX 3a/au 1o TeMe «BakHellue KIacchl HEOPraHWYeCKHX

COEIUHEHUN)

Ilepuonnueckuit 3akoH u [leproanyueckas cuCTeEMa XUMHUYECKUX 3JIEMEHTOB
J .. MenneneeBa. CtpoeHre aroMoB. XuMu4eckas CBsi3b. OKUCIUTEIBHO-

BOCCTAaHOBUTCIIBHBIC PCAKIITNN

3.1

[lepBble TOMBITKM KIAaCCUPHUKAMU XUMUYECKUX 31eMeHTOB. [loHstue o
rpynmnax CXOJHBIX 3JIEMEHTOB (IIEJOYHBbIE U IIEIOYHO3EMENbHbIE METasllbl,
TaJIOTeHbI, WHEPTHBIC 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 odnementoB J[[.M. Mennaeneesa.
Ilepuoasl m rpynnbl. PU3MYECKUH CMBICI MOPSAAKOBOIO HOMEpPA, HOMEPOB

nepuoja U rpymnibl AJIeMeHTa

3.3

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

BIIEKTPOHHBIX 000JI04YeK aTroMOB TepBbIX 20 XHUMHMYECKHX 3JIEMEHTOB




ITepnoanueckoii cucremsl .M. MenneneeBa. XapakTepuCTUKa XUMHYECKOIO

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

3.4

3aKOHOMEPHOCTH M3MEHEHUs paguyca aTOMOB XHWMHYECKHX HJIEMEHTOB,
METaUIMYECKUX M HEMETaJUIMUYEeCKUX CBOMCTB IO TpyNmaM M MEPUOJAM.
3nauenue Ilepuonnueckoro 3akoHa u Ilepronnyueckod CUCTEMbl XUMHYECKUX
JJIEMEHTOB I pa3BUTUs Hayku U npaktuku. J[.M. MenneneeB — yd€HbIU U

rpaKIaHUH

3.5

Xumuyeckass cBa3b. KoBaneHTHas (mojisipHass M HEMOJSpHAs) CBA3b.

3H€KTp00TpI/IL[aT€JIBHOCTB XUMHUYECKHX dJIeMeHTOB. MoHHAas CBS3b

3.6

Crencup okucieHus. OKHCIUTECIHFHOBOCCTAHOBUTCIIBHEIC pCakuunu. Hpoueccm

OKHCJICHMS M BOCCTaHOBJICHHA. OKHUCINTEIN U BOCCTAHOBHUTEIIN

3.7

XUMHUYECKUI HSKCIEPUMEHT: M3ydeHHe OOpa3lloB BEIIECTB METAIOB U
HEMETAJVIOB, B3aUMOJEHCTBHUE TUAPOKCHIA LIMHKA C PACTBOPAMM KHUCJIOT H
1HIeJI0uel, NPOBEACHHUE ONBITOB, WUIFOCTPUPYIOIIUX MPUMEPHI OKHCIUTEIBHO-

BOCCTaHOBUTEJIbHBIX PEaKIUil (TrOpeHne, peakluu pa3ioKeHUsl, COeTMHEHUS)

9 KIIACC

Kon

IIpoBepsieMblii 3JIEeMEHT COAEePKAHUS

BemectBo 1 xumuyeckas peakuus. IloBropenue

1.1

IIepnonnueckuit 3axoH. Ilepuoauyeckas cuctema XuMu4eckux siaemeHTos J1.1.
MenpeneeBa. CTpoeHuE aToMOB. 3aKOHOMEPHOCTH B HM3MEHEHUU CBOMCTB
XUMHUYECKUX BJEMEHTOB IMEpPBbIX TPEX MEPUOAOB, Kalus, KaJdblUsi H UX
COCMHEHHI B COOTBETCTBUU C IOJOKEHUEM 3JIEMEHTOB B llepmoanueckoii

CUCTCMC U CTPOCHUCM UX AaTOMOB

1.2

CtpoeHue BemiecTBa: BHUIbl XUMHUYECKOM CBSI3UM. THUIBI KPUCTATITMYECKHX
pPELETOK, 3aBUCUMOCTDb CBOMCTB BEILIECTBA OT THUIIA KPUCTAJUIMYECKOU PEIIETKU
1 BUJa XUMU4eckol cBsi3u. Kiaccudukamms 1 HOMEHKIaTypa HEOPraHUIECKUX
BEIIECTB (MEXIyHAapoAHasi U TpUBHUAIbHas). XUMUYECKUE CBOMCTBA BEILECTB,
OTHOCSIIIMXCA K  pa3dWyHbIM KJIacCaM HEOPraHMYECKUX  COCIMHEHUI,

IFCHCTUYCCKAs CBA3b HCOPTAHNYCCKUX BCIICCTB

1.3

Knaccugukanus XMMUYECKHX PEaKIMi 10 Pa3IUYHBIM MpU3HAKaM (110 YHCITY U
COCTaBy YYacTBYIOLIMX B pPEaKLMU BEIIECTB, MO TEMIOBOMY 3(PQEeKTy, IO

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




10 y4aCTuro KaTanmaTopa). DK30- u SHAOTCPMHUYCCKUC pCaKkuuu,

TepMOXUMHUYECKHEe ypaBHEeHU. [IoHATHE 0 CKOPOCTH XMMHUYECKOM peakiuu

1.4

[Tonsitue 06 0OpaTUMBIX W HEOOPATUMBIX XUMHUYECKUX peakiusax. [lonarue o
TOMOT'CHHBIX U I'CTCPOTCHHBIX PCAKIHUAX. Ilongarue o XuMHUUeCKOM PpaBHOBCCHU.
@akTopbl, BIUSIONIME HAa CKOPOCTh XHMHYECKOHW pPEaKIUW W TOJOXKCHUE

XUMHYCCKOT'O paBHOBCCUA

1.5

OKHUCIUTEIHLHO-BOCCTAHOBUTEIBHBIE pcaKkiuu, BHGKTpOHHBIﬁ 6aJ1ch
OKHCJIUTEIbHO-BOCCTAHOBUTENBHOM  peaknuu. CocTaBieHue  ypaBHEHUU
OKHCJIINUTCIbHO-BOCCTAHOBHUTCIBbHBIX peaxunﬁ C HCIIOJB30BaHUEM MCTOAA

AJIEKTPOHHOTO OajaHca

1.6

Teopust 3JIEKTPOTUTUYECKON TUCCOUUAIMHU. DIEKTPOIUTHI U HEIJIEKTPOIUTHI.
Katunonsl, annonsl. Mexanu3m AUCCOLMAIMN BELIECTB C Pa3IMYHBIMU BHUJIAMU
xumudeckon cBs3u. CreneHp aucconuanuu. CHIbHBIC U CIIA0bIe AIEKTPOJIUTHI.
Peakuun noHHOrO OOMEHA. YCIIOBHS MPOTEKAHHUS PEaKIMid MOHHOTO OOMeEHa,
MOJHBIE W COKpalI€HHbIE HOHHBIE ypaBHEHHMS peakiuid. CBOWCTBa KHUCIOT,
OCHOBAaHMH W CcOJNel B CBeTe TNPEACTABICHUNA 00 DBICKTPOIUTHYECKOU

nuccounanuu. KauecTBeHHbIE peakiiiu Ha MOHBL. [loHsATHE O TUApOIN3E coneit

1.7

XUMHUYECKUH HKCHEPUMEHT: O3HAKOMIIEHHE C MOJENSMHU KPUCTATUYECKUX
pPEIIETOK HEOPraHMYECKUX BEIIECTB — METAJUIOB U HeMeTaioB (rpadura u
asMasa), CJIOKHBIX BEIIECTB (XJOpUAA HATpPHA); MCCIEIOBAHUE 3aBUCHMOCTH
CKOpPOCTH XHMHYECKOM peakuuud OT BO3ACUCTBUSA pa3IMYHbIX (DAKTOPOB;
HCCIIEIOBAaHUE  DJIEKTPONPOBOJHOCTH  PACTBOPOB  BEILECTB,  Ipolecca
JIUCCOLMAIMM  KHUCIOT, IIeno4ed u  cojeil  (BO3MOXKHO HCHOJb30BaHUE
BUJICOMATEPHAJIOB); TIPOBEJIEHHE OINbBITOB, HUIIOCTPUPYIOMUX MPU3HAKU
MPOTEKaHUs PeaKkiii MOHHOTO oOMeHa (0O0pa3oBaHME OCajKa, BhIICICHUE Ta3a,
o0pa3oBaHUE BOJbI); OIBITOB, HUTIOCTPHPYIOIUX HPUMEPHl OKUCIUTEIBHO-
BOCCTAHOBUTEJIbHBIX peaklUUi (TOpeHHe, PeaKkH pPa3ioKEeHUs, COCIUHEHUS);
pacro3HaBaHHE HEOPTaHWYECKUX BEIIECTB C MOMOIIBIO KAUECTBEHHBIX PEaKIUii

Ha MOHBI; pCIICHUC SKCIICPUMCHTAJIBHBIX 3a1a4

Hemeramier 1 ux COCAUMHCHU

2.1

OO6mrast  xapakTepucTuka rajoreHoB. (OCOOEHHOCTH CTPOCHHUSI aTOMOB,
XapakTepHbIe CTeneHH okucieHus. CTpoeHne u (pu3ndeckre CBOWCTBA MPOCTHIX
BEIIECTB — TaJIOTEHOB. XHMMHUYECKHME CBOWCTBA Ha TIpUMEpE XJopa
(B3auMoOJIeliCTBHE C MeETaUIaMH, HEMETaJUlaMHu, IIejodyaMu). XJIOPOBOAOPOI.

CongHast KHCJIOTa, XUMUUYECKUE CBOMCTBA, MOJIyUYCHHUE, MPUMEHEeHHE. JleiicTBue




XJIOpa U XJIOPOBOAOPO/Aa HAa OpPraHM3M 4YelloBeKa. BakHeiline XJopuabl U uUxX

HaxO0XXJICHHE B TIPUPOJIE

2.2

OO6mrass xapakrepuctuka 3jaeMeHTOB VIA-rpynmbl. OcCoOEHHOCTH CTPOSHUS
aTOMOB, XapaKTepHbIe CTereHn okucieHus. CtpoeHue u (pusnyueckre cBOMCTBa
MPOCTBIX BELIECTB — KHUCJIOpPOAa M Cephbl. AJUIOTPOMHBIE MOAU(PUKALUU
KHCIIOpo/ia U cepbl. XUMHMUYECKUEe CcBoicTBa cepbl. CepoBOIOpOA, CTPOEHUE,
¢busznueckue U XUMHUYecKue cBOMCTBA. OKCHIBI Cepbl KaK IMpeICTaBUTEIH
KHUCJIOTHBIX OKCHIOB. CepHast KHUCJIOTa, (PU3NYECKHE U XUMHUUYECKHE CBOMCTBA
(o0mue Kak MpencTaBHTENS Kiacca KUCIOT U crenuduieckre). XUMUYECKUe
peakiuu, JeKale B OCHOBE MPOMBIIUICHHOTO CIIOCO0a MOy4EHUS CEpHOM
KkucaoThl. [Ipumenenue. Conu CepHOM KHUCIOTHI, KQaUECTBEHHAsi PEAKIHS Ha
cynbdar-uoH. Haxoxnenue cepbl U €€ COCIUHEHUH B MpHpoje. XUMHUYECKOE
3arpsi3HEHUE OKPY’KaloUel cpelbl COCIMHEHUSIMU cepbl (KUCIOTHBIE JTOX[IH,

3arpsi3HEHUE BO3yXa U BOJOEMOB), CIIOCOOBI €r0 IMPEIOTBPALICHUS
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OOmast xapaktepucTuka 35eMeHTOB VA-rpynnbl. OCOOEHHOCTH CTPOCHHUs
aTOMOB, XapaKTEepPHbIE CTENICHU OKUCIIEHUs. A30T, paclpOCTpaHEHHUE B IPUPOAE,
¢usnueckrue U XUMU4eckue cpoiicTBa. KpyroBopor azora B mpupoze. AMMHUAK,
ero (u3nM4eckue U XMMHUYECKHE CBOMCTBa, Moiy4yeHHe M npumeHeHue. Conn
aMMOHHMs, HX (u3nyeckue ¢ XHMUYECKHE CBOMCTBA, MpPHUMEHEHHE.
KauecTBeHHast peakuus Ha MOHBI aMMOHUS. A30THas KHMCJOTa, €€ MOIy4YeHue,
¢usnueckue W XUMHUYECKHE CBOicTBa (OOIIME KakK TMpEeACTaBUTENs Kiacca
KHUCJIOT U cnenuduueckue). Mcnonp3oBaHue HUTPATOB M COJIEH aMMOHHS B
KayecTBE MHUHEPAJIBbHBIX yNOOpeHuil. XUMHUECKOe 3arpsi3HEHHE OKpY’Karomien
Cpezbl COETUHEHUSIMU a30Ta (KUCIOTHBIE TOKIH, 3arpsi3HEHUE BO3/lyXa, OYBBI

1 BOJIOEMOB)
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®docdop, amtorpornasie Mogudpuranuu pochopa, puzMUecKne U XUMHUUECKHE
croiictBa. Oxkcun ¢docdopa(V) u dochopHas kucinora, GUINISCKUE H
XMMHAYECKHE CBOWCTBa, moiydeHue. lcmosnp3oBanue ¢ochaToB B KadecTBe

MUHEPAIbHBIX Y00peHUit

2.5

OOmast xapaktepuctuka 31eMeHTOB [VA-rpynmel. OcoOEHHOCTH CTpOCHHUS
aTOMOB, XapaKTepHble CTENEHU OKHUCIEHUs. YTJIepoJ, aJJIOTPOIIHbIE
MOTU(UKAIMK, PACIpPOCTPaHEHHE B MPHUPOJE, (U3NYECKHE M XUMHUYECKHE
cBoiictBa. Ancopomus. Kpyrosopor yriepona B npuponae. OKCHIbI yrieposa,
ux (uzndYeckrue W XMMHUYECKUE CBOMCTBA, ACWCTBUE HA >KUBBIE OpPTaHU3MBI,

IMOJIYUC€HNEC U IIPUMCHCHHUC. OKOJIOTHYCCKHE HpO6J'IeMBI, CBsI3aHHBIE C OKCHAOM




yraepona(IV); rumoreza ri00aqbHOrO MOTEIUICHUS KJIMMAaTa; MAapHUKOBBIM
a¢dexr. YrompHas kuciora U €€ conmm, UX (QUINYESCKUE U XUMHUUYCCKHE
CBOHCTBa, MOJy4YeHHE U NpuMeHeHue. KadecTBeHHass peakuuss Ha KapOOHAT-
nonbl. Mcnonp3oBanue kapOOHATOB B OBITY, MEAMIIMHE, MPOMBIIIICHHOCTH U

CEJILCKOM XO035ICTBE

2.6

[lepBoHauabHBIE TOHATUS 00 OPraHWYECKHX BEILECTBAX KaK O COCAMHEHUSX
yriaepoga (MeTaH, 9TaH, STWIEH, AalETWIEH, 3TaHOJ, TJUIEPUH, YKCYyCHas
Kuciorta). Mx cocraB u xumuueckoe crtpoenue. Ilonstue o Ouonornyecku
BAKHBIX BEILECTBaX: Hpax, OeNKax, yriaeBoJaXx — U HX pOJIU B KHU3IHU
4yeloBeka. MarepuaabHOE €IMHCTBO OpPraHMYECKUX W HEOPraHMUYECKHUX

COCTUHEHUN

2.7

Kpemunii, ero ¢Qusnueckue u XHUMHYECKHE CBONCTBA, TIOJYYCHHE W
npuMmenenne. CoeanHeHUs KpeMHHUs B mpupoje. OOmme npeacraBieHus o0
okcune kpemuusA(IV) u kpemuueBoii kucinote. CHIMKAThI, UX UCIIOJIL30BAHKE B
OBITY, METUITMHE, MPOMBIIICHHOCTH. BaskHEHIIHe CTPOUTETbHBIC MAaTEePHAIIBI:
KepaMHKa, CTEKJIO0, IIEMEHT, OeToH, xene300eToH. [IpobGiembr OGe3omacHOro

HCIOJIb30BAHUA CTPOUTCIIBHBIX MAaTCPUAJIOB B HOBCGHHCBHOﬁ KU3HHU

2.8

XUMHUYECKUH SKCTIEPUMEHT: H3Yy4YeHHE O0Opa3llOoB HEOPraHMYECKHUX BEIECTB,
CBOWCTB COJISTHOM KHMCJIOTBI; MPOBEACHUE KAYECTBEHHBIX PEAKIUA Ha XJIOPHU-
WOHBl W HaONIOJICHWE TMPU3HAKOB WX MPOTEKAHUS; OMNBITHI, OTPAKAIOIIUE
¢bu3nyecKkue 1 XUMUYECKHE CBOICTBA raJIor€HOB M UX COCAMHEHUN (BO3MOXKHO
WCIOJIb30BaHNE BUICOMATEPHATIOB); O3HAKOMIICHHE C 0O0pasliamMu XJIOPHIIOB
(raoreHuI0B); O3HAKOMIICHHE C oOOpasllaMH cepbl U €€ COeAMHEHUSIMHU
(BOBMOXKHO WCTOJB30BAaHUE BUICOMATEPHANIOB); HAONMIOJEHUE TMpolecca
oOyriMBaHUsl caxapa TOJ JCUCTBHEM KOHIICHTPUPOBAHHOW CEPHOM KHUCIIOTHI;
M3yYeHHE XMMHUYECKHUX CBOWCTB pa30aBIICHHOW CEPHOW KHCIIOTHI, TPOBEICHHE
KayeCTBEHHOW peakuuu Ha Cyiab(par-uoH M HaONMIOJeHHWE Tpu3HaKa e¢
MPOTEKaHUs; 0O3HAKOMJICHHE C (PU3NIECKUMH CBOMCTBaMH a30Ta, (pocdopa u ux
COeMHEHUI (BO3MOXKHO UCIOJIB30BAHUE BHJICOMATEPUANIOB), oOpa3amu
a30THBIX U (OChHOPHBIX YI0OpEHUH; OTydYeHHEe, COOMpaHKe, paclio3HaBaHUE U
M3YYCHHE CBONCTB aMMHaKa; MPOBEJCHHE KAYECTBEHHBIX pPEaKIUii Ha HOH
amMmMOoHHS U ¢ocaT-uOH U U3yUYEHHE NPU3HAKOB MX MPOTEKaHUS,
B3alMOJECICTBHE KOHIIEHTPUPOBAHHON a30THOM KHCIIOTHI C MeZbI0 (BO3MOXKHO
UCIOJIb30BaHNE BHJIEOMATEPHANIOB); HM3yUYE€HHE MOJENeH KPUCTAJUTMUECKUX
pemérok ammasa, rpaduta, QyIepeHa; O3HAKOMIIEHHE C MPOIECCOM

azcopOIuu PacTBOPEHHBIX BEIIECTB aKTUBUPOBAHHBIM YIJIEM M YCTPOHCTBOM




NPOTHBOra3a; MOJy4YeHUEe, coOMpaHHe, paclio3HaBaHME M H3Y4YCHHE CBOMICTB
YIJIEKUCTIOTO Ta3a; MpOBEIEeHHWE KayeCTBEHHBIX peakluii Ha kapOoHAT- u
CWJIMKAaT-HOHbl M M3yYEHUE IPU3HAKOB HX TPOTEKAHUS; O3HAKOMIIEHHE C
MPOAYKIMEH CHJIMKATHON MPOMBIIIJICHHOCTH; pEIIeHUEe SKCIEPUMEHTAIBHBIX

337124 110 TeMe «BakKHeNIIe HEMETAUIBI U UX COEAUHEHUS)

MeTamisl 1 uX COCIUHCHUA

3.1

OO0mast XxapaKTepUCTUKA XUMUYECKHUX JIEMEHTOB — METAJIJIOB HA OCHOBAHUH UX
nojoxxeHus B llepuoamdeckoid cucteme XuMHYecKux dnemeHtoB J[.U.
Menpeneesa u crpoeHus aroMoB. CTpoeHne MeTaiioB. MeTtandeckast CBsi3b U
MeTaJUTMUecKasi KpUCTAUTMYecKass pemérka. ODJIEKTPOXMMHYECKUN s

HaIIpsDKEHUN METaJUIoB

3.2

dusnuecKkue ¥ XUMHUYECKUE CBOMCTBA MeTaiioB. OOIue crnocoObl MOdydeHHUs
MeTauioB. [ToHATHE O KOPPO3UM METAIUIOB, OCHOBHBIE CIIOCOOBI 3aLUTHI UX OT
Koppo3uu. CrutaBsl (CTallb, 4yTyH, JIOPATIOMUHUHN, OpOH3a) U UX IPUMEHEHHE B

OBITY U IPOMBIIIJIEHHOCTH
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[[lenounble MeTaybl: moJiokeHHE B llepuoamdeckoln cucTeMe XHUMUYECKUX
sanementoB .M. MeHneneeBa; cCTpo€HHE UX aTOMOB; HaXOXKJIEHHE B MPHUPOJE.
dusnyecKkre 1 XMMUUECKHE CBOMCTBA (Ha puMepe HaTpus U Kanus). OKCUIIbI U
TUAPOKCHUIBI HATpusi W Kanus. [IpruMeHeHHe WIEJOYHBIX METAUIOB M UX

COE€IUHEHUN

3.4

Ilenouno3eMenbHbIE  METa/UIbl MarHuid MW KalblMii:  IIOJ0XKEHHE B
[Tepuonuueckoit cucreme xuMuueckux 3memeHToB JI.1. Menpeneesa; ctpoeHue
WX aTOMOB; HaxoxjAeHHe B mnpupoge. Dusmyeckue U XUMUUYECKHUE CBOWCTBA
MarHus M Kaiblius. BakHeWmue coequHeHWs Kaiblus (OKCH, TUIPOKCHUI,

conn). JKECTKOCTh BOJIBI M CIIOCOOBI €€ yCTpaHEHHs

3.5

AmomyHui: nonoxeHue B Ilepuomuueckoil cucreMe XMMHYECKUX 3JIEMEHTOB
J.1. MenaeneeBa; CTpoeHHE aToMa; HaxoXiaeHUE B mpupoae. duzuueckue u
XMMHYECKHE CBOMCTBA AIFOMHUHUS. AM(pOTEpHBIE CBOMCTBA OKCHIIA M TUIPOKCHIA

AJTFOMHUHUA

3.6

Keneszo: nonoxenne B [lepruonnueckoi cucreme XumMudeckux sneMentoB J[.M.
MeHeneeBa; CTpoeHHUE aTOMa; HaxoXJeHue B mpupone. Dusnueckue u
XUMUYECKUE CBOWCTBa xkene3a. Okcuapl, THApokcuabl U comu sxenesa(ll) u

xene3a(Ill), ux cocras, CBOWCTBA U MOTYyUYCHHE

3.7

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

X (PU3MYECKUMH CBOMCTBAMM; H3YYEHUE PE3yJbTaTOB KOPPO3UH METAJJIOB




(BO3MOXKHO HCTOJIb30BAHUE BHJIEOMATEPHAIIOB), ocoOeHHOCTEN
B3aMMOJICHCTBUSL OKCHJAa KalblUid W HaTpusa C BOAOW (BO3MOXKHO
WCIIOJIb30BAaHUE BHJIEOMATEPHANIOB); HUCCJEIOBAHHE CBOWCTB >KECTKOU BOJIBI;
mpolecca TOpeHUs Kejle3a B KHUCJIOpoAe (BO3MOXKHO —HCIOJb30BaHUE
BHJIEOMATEPHAJIOB); TPU3HAKOB MPOTEKAHUSI KAUECTBEHHBIX PEAKIIMN HA HMOHBI
(Maramsi, Kanbius, amroMuHus, nuHka, skeneza(ll) m sxemesa(Ill), memu(Il);
HAOIIIO/ICHNE U OMHMCAHUE MPOIECCOB OKpAIIMBaHUS TUIAMEHH MOHAMH HATPUS,
Kamusi W Kanblus  (BO3MOXKHO — KCIOJBb30BaHUE  BHJIEOMATEpPHANIOB);
uccienoBaHne aM(pOTEPHBIX CBOWCTB THIPOKCHA ATIOMUHHUS U THUIPOKCHIA
LIMHKA; PeIeHNE HKCIIEPUMEHTAIIBHBIX 3a]a4 10 TeMe «BakHelmume MeTauibl 1

nX COCAUHCHMUS

XuMHS ¥ OKpYIKarolas cpeaa

4.1

HoBeie maTepuansl u TexHonoruu. BemiectBa U marepuainbl B IMOBCEIHEBHOM
JKW3HU 4YesioBeKa. XUMUsS U 3J0poBhe. be3omacHoe MCmnoib30BaHUE BEIIECTB U
XUMHYECKUX peakiuii B ObiTy. IlepBas momomis Mpu XUMHYECKHX OXKOTax U

OTpaBJICHUAX

4.2

OCHOBBI ~ JKOJOTHMYECKOM  TPaMOTHOCTH.  XHMHYECKOE  3arps3HEHUE
okpyxatomierd cpeanl [1JIK. Posib XUMuM B pelieHUH 3KOJOTHYECKUX MPOOIeM.
[IpupomHble WCTOYHUKH YIJIEBOJOPOJOB (Yroyib, MPUPOIHBIN Ta3, HEQTH),

MPOAYKTHI UX NEPEePadOTKU, UX POJIb B OBITY M IPOMBIIIIICHHOCTH

4.3

XUMUYECKHI SKCIEPUMEHT: M3ydeHHe 00pa3lioB MaTepUaoB (CTEKIO, CIUIaBbI

METaJIJIOB, ITOJINMEPHBIE MAaTEPUAJIbI)




IMPOBEPSIEMBIE HA OI'D 11O XUMUHU TPEBOBAHUS K
PE3YJbTATAM OCBOEHHUSI OCHOBHOM OBPA3OBATEJBHOM
IMPOI'PAMMBI OCHOBHOTI'O OBIIEI'O OBPA30OBAHUSI

Kon
NpoBepsieMoro
TpeOoBaHMSI

IIpoBepsiemble TpeOOBaHMSA K NMPeAMETHBIM pe3yJibTaTaM
0a30BOr0 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 OOIeH KyJNbTyphl M NPAKTHUYECKOM
NeSITEIbHOCTH 4YENIOBEKAa B YCIOBUSAX COBPEMEHHOTO OOIIECTBa;

IMOHUMAaHNUEC MECTAa XUMHUU CPCAU APYTIUX CCTCCTBCHHBIX HAYK

1.2

0 HAY4YHbIX MCTOJAX IMO3HAHUA, B TOM YHCJIC SKCIICPUMCHTAJIbHBIX U
TCOPCTUUCCKHUX MCTOAAaX HMCCICAOBAHUA BCIICCTB W HU3YUCHUA
XUMHUYCCKUX peaKuHﬁ; YMCHUC HUCIIOJIB30BaTh MOACIN JJIA

O0O0BSICHEHUS] CTPOCHUSI AaTOMOB U MOJIEKYJT

1.3

0 ctepax npodecCHOHATBHON AEeSITeNbHOCTH, CBI3aHHBIX C XUMHUEH U
COBPEMCHHBIMH TEXHOJIOTUSIMH, OCHOBAHHBIMH Ha JIOCTHIKCHHUSIX
XUMHUYECKOH HAyKH, YTO MO3BOJUT OOYyYarOIIUMCS paccMaTpUBaTh
XUMUIO Kak cdepy cBoei Oyaymiel mpoecCHOHATBHON MeATeTbHOCTH
U ClleNlaTh OCO3HAHHBIM BBHIOOP XMMHHU Kak NMPOQMIBHOTO INpeaMeTa

MIpH TIEPEXO0/IC Ha YPOBEHB CPETHETO OOIIET0 00pa30BaHMs

Brnanenue cucremMoil XMMUYECKMX 3HAHUM W YMEHUE TPUMEHSATH

CUCTCMY XUMHUYCCKUX 3HaHHﬁ, KOTOpas BKIIKOYACT:

2.1

BOKHEHIIME XWMHUYECKHE TMOHATHA: XUMHUYECKHHA JIIEMEHT, aToM,
MOJIEKYJIa, BEIIECTBO, NIPOCTOE U CIOXKHOE BEIIECTBO, OJAHOPOAHAS U
HEO/IHOPOJHAsi CMECh, OTHOCHTEIbHBIE aTOMHAas M MOJICKYJISIpHAs
Macchl, KOJIMYECTBO BEILIECTBA, MOJIb, MOJSIpHas Macca, MOJISPHBINA
00BEM, OKCHJ, KHCIOTa, OCHOBaHUE, COJIb (CpemHsss), XUMHUYECKas
peakuus, peaklUd COCIUHEHUs, PEAKUUU DPA3JIOKEHUs, peaKkluu
3aMeIleHNs, peakiuu OOMeHa, TerwioBod 3((deKT peakiuu, 5K30- U
9HJIOTEPMHUUYECKHE PEAKIMU, PacTBOp, MaccoBas OISl XUMHUYECKOIO
AIIEMEHTa B COSTMHEHUH, MAacCOBast IOJISl M TIPOLICHTHAS KOHLIEHTPALUS

BEIIIECTBA B PAaCTBOPE, PO aTOMa, IICKTPOHHBIN CIION aTroMa, aTOMHast




opbutanb, paadyc aromMa, BAJICHTHOCTb, CTEMEHb OKHUCIICHUS,
XUMHYECKasl CBSI3b, AJIEKTPOOTPULIATEIHLHOCTD, MOJISIPHASL U HETIOJIIpHAS
KOBaJICHTHAas CBA3b, HNOHHas CBA3b, MECTAJTNINYECKas CBA3b,
KpUCTa/NTMUecKass pemeérka (aToMHasi, HOHHAs, MeTaJuInyecKasi,
MOJIEKYJISIpHAs), MOH, KAaTUOH, aHMOH, DJIEKTPOJIUT U HEDJIEKTPOJIUT,
JNEKTPOJIUTHYECKAas TUCCOIMAllMs, peakUUd HOHHOro oOMeHa,
OKHCIIUTCIbHO-BOCCTAHOBUTCIIBHBIC pcaKknunu, OKHUCIIUTCIIb )41
BOCCTAHOBUTENIb, OKHCJIEHHE U  BOCCTAHOBJIEHHE, AJIEKTPOJIM3,
XUMHYECKOE paBHOBECHE, OOpaTHMble M HEOOpaTHMbIE peakiuH,
CKOpPOCTh XMMHUYECKOW peakumu, Karanuzatop, I[IJIK, xoppo3us

MCETAaJIJII0B, CILJIaBbI

2.2

OCHOBOIIOJIATAIOIINE 3aKOHBl XMMHUH: 3aKOH COXPAaHEHMSI MacChl,
nepuoauueckuii 3axkoH .M. MengeneeBa, 3aKOH MOCTOSIHCTBA

COCTaBa, 3aKOH ABOTaJpo
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TEOPUHU XUMUMU: aTOMHO-MOJIEKYJIIDHAst ~ TEeOpus, TeOpUs

AJICKTPOJIUTUYECKON JTUCCOIHAITIHT

Brnanenune ocHOBaMM XMMHUYECKOW TPaMOTHOCTH, BKIIFOYAIOILIEH:

3.1

YMCHUC MMPABUIIBHO UCITIOJIB30BATh U3YUYCHHBIC BCIICCTBA U MATCPUAJIbL
(B TOM 4YHClle MHHEpalbHBbIE YIOOpEHHS, METaUlbl W CIUIABHI,
NPOAYKTHl TNEepepadOTKH NPUPOAHBIX HCTOYHUKOB YIJIEBOJOPOJIOB
(yras, mpupomHoro rasza, HeTH) B OBITY, CEIHCKOM XO3SIMCTBE, Ha
MMPONU3BOACTBC W NOHHMMAHUC 3HAYCHUA KUPOB, 6GHKOB, YTJIICBOAOB
JUTS OpTaHW3Ma YelIOBEKa; YMEHHE MPOTHO3UPOBAThH BIMSHUE BEIICCTB

U XUMHYCCKUX IIPOLCCCOB HA OPraHMU3M 4YCJIOBCKA W OKPYIKANOLIYIO

NPUPOIHYIO Cpeay

3.2

YMCHHUEC HHTCIPUPOBATE XHUMHWYCCKHUEC 3HAHHA CO 3HAHHUAMHU OPYTIUX

y4eOHBIX IPEAMETOB

3.3

HaJIM4YMEe OIBITa pabOTHl ¢ PA3TUYHBIMM UCTOYHHMKAMU HH(OpMaImu
N0 XUMHMM (Hay4yHas M Hay4yHO-IOIYJIIpHas JIMTeparypa, CIIOBapH,

CIPABOYHHMKHU, HUHTEPHET-PECYPCHI)

3.4

yMeHHEe OOBEKTHBHO OIICHHBATh WH(OPMAILMIO O BEIIECTBAX, HX
OpEeBpalleHUsIX M NPAaKTHYECKOM  MPUMEHEHHH U yMEHHe

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

BJIa,Z[eHI/IC OCHOBaMH ITOHSTHMHOI'O afnrmapara M CHMBOJHMYCCKOTO

A3bIKA XUMHH IJIs1 COCTABJICHUS q)OpMYJ'I HCOPraHNM4Y€CKUX BEIICCTB,




YpPaBHEHUM  XUMHYECKHMX  PEAKIMH; OCHOBAMM  XUMHYECKOMN

HomeHkJatypsl (IUPAC u TpuBHansHOiN)

YMeHnne oOBSCHITH CBsI3b TOJIOKEHHUS djeMeHTa B [lepmoamdeckoit

CUCTCMC C YHCIIOBBIMU XAPAKTCPUCTHUKAMU CTPOCHHUA ATOMOB

5 XUMHUYECKUX OJEMEHTOB (COCTaB MW 3apsia sjapa, oOIee 4YHuCio
DJIGKTPOHOB), PpACHpPEIEICHUEM JJIEKTPOHOB TIO DHEPreTHYECKUM
YPOBHSIM aTOMOB IIEPBBIX TPEX MEPHUOOB, KAJUS U KaIbIIH
[IpencraBnenue 0 MIEPUONYECKOMN 3aBHCUMOCTU CBOMCTB
XUMHYECKHUX JJIEMEHTOB (paguyc aroma, 3JIEKTPOOTPUILIATETHHOCTS),

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

7 YmMmenue knaccupuuupoBarh:

7.1 XUMUYECKUE PJIEMEHTHI

7.2 HEOPraHWYECKHE BEIIECTBA

7.3 XUMUYECKUE PEaAKIINU

8 YMeHue onpenensaTh:

g1 BaJICHTHOCTh W CTENEHb OKUCJICHUS XUMHUYECKUX DIIEMEHTOB, 3apsil

' MOHA

22 BUJ XHUMHYECKOH CBA3M U THUN KPUCTAUIMYECKOH CTPYKTYypbl B

. COCTMHEHUSIX

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

8.4 OKHCIIUTENb U BOCCTAHOBUTEIIb

9 YMeHne xapakTepu3oBarh GU3NUECKUE M XUMUYECKHE CBOMCTBRA!
MPOCTHIX BEMIECTB (KUCJIOPOA, O30H, BOJOPOI, TpaduT, aamas,

9.1 KpeMHU#, a3oT, ¢ocdop, cepa, XJop, HATpUH, Kalud, MarHui,
KaJIBIIMH, aTFOMUHHH, JKeJe30)
CIIOXKHBIX BEIIECTB, B TOM YHCJE€ HUX BOJHBIX PacTBOPOB (Boja,
aMMHaK, XJIOPOBOJOPOJ, CEPOBOJOPOJ, OKCHIbI W THUIPOKCHIIBI

97 metauioB [-IIA rpymm, amomunus, meau (1), muaka, xenesa (I u

. II), oxcuast yraepoaa (II u IV), kpemuus (IV), azota u docdopa (111
u V), cepel (IV m VI), cepuucras, cepHasi, a3oTucras, a30THas,
docdopHas, yronpHasi, 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 IMTPOTCKAHUA XUMHYCCKUX

HpeBpaH_leHI/Iﬁ B PA3JIMYHBIX YCIIOBHUAX

YMEHHE COCTABIIATh MOJIEKYJIIPHBIE U HOHHBIE YPAaBHEHUsI PEAKLIUM, B

10
TOM YHCIIE:
10.1 peaKkIiit HFOHHOTO OOMeHa
10.2 OKHCJIMTEIbHO-BOCCTAHOBUTEIBHBIX PEAKIINI
103 WUTIOCTPUPYIOIINX XHUMHYECKHE CBOMCTBAa M3YyUYEHHBIX KJIACCOB
' (Tpyrin) HEOPTaHUYECKUX BEIIECTB
10.4 MOATBEPKIAIOIINX TEHETUYECKYIO B3aUMOCBSI3b MEKy HUMH
11 YMeHue BIUUCATh (IPOBOIUTH PacCUEThI):
11 OTHOCHUTEJIbHYI0 MOJIEKYJISIPHYIO ¥ MOJIIPHYIO MAacChl BEIIECTB,
' MacCOBYIO JIOJIF0 XUMHUYECKOTO 3JIEMEHTA B COSIUHEHUN
11.2 MaCCOBYIO JIOJIIO BEILIECTBA B pacTBOPE,
11.3 KOJIMYECTBO BEIIECTBA M €T0 MacCy, 00beM Ira3oB
114 [0 YpaBHEHHUSIM XHMHUYECKUX pEaKIUil U HaXOAUTh KOJIUYECTBO
' BEIeCTBa, 00BEM U MacCy pearceHTOB WIH MPOIyKTOB PEaKIuu
12 Bnanenue (3HaHHE OCHOB):
OCHOBHBIMH  METOJaMH  HAy4yHOro TMo3HaHus  (HabOmomeHue,
101 U3MEepeHHe, SKCIIEPUMEHT, MOICTUPOBAaHUE) IPU U3YUYEHUHU BEIIECTB U
' XUMHUYECKUX SIBICHUW; YMeHHE CQOpMyIUpoOBaTh MpodiIemMy U
IPEIVIOKUTH IyTH €€ pelieHus
122 Oe3omacHOil pabOThl C XMMHMYECKHMHU BEIIECTBAMH, XUMHYECKOU
. NOCYI0M 1 1abOpaTOpHBIM 00OPYJOBAHUEM
MpaBUJIaMy OE30MMACHOTO OOPAIIEHUS C BEIIECTBAMU, UCTIOIB3YEMBIMU
B MOBCETHEBHOM KM3HH, TIPaBUIIAMH MOBEACHUS B LIESIX cOepekeHus
123 370pOBbSl M OKPYXAIOIIEH NPUPOAHOM Cpenbl; MOHMMAaHUE Bpeaa
' (omacHOCTH) BO3JCHCTBUS Ha >KUBBIE OpPraHU3MBI ONPEIEIEHHBIX
BEIIECTB, CIOCOOOB YMEHBIIICHHS U TMPEAOTBPAIICHUS HX BPEIHOTO
BO3JICHUCTBUS
3 Hanuuue mpakThyeckrX HABBIKOB IUJIAHUPOBAHUS U OCYILECTBIICHUS
CIIETYIOIIMX XUMUYECKUX IKCTIEPUMEHTOB:
131 U3y4YeHHUE U onmucaHue (PU3MYEeCKUX CBOWCTB BEIIECTB; O3HAKOMIICHHE

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




WUTFOCTPUPYIOLIME ITPU3HAKU IIPOTEKAHUS XUMUYECKUX PEaKIUI

13.2

U3y4eHHe CIIOCO00B pa3leieHus cMecer

13.3

NOJlyY€HUE KHCIOpPOAA M U3Y4YEHHME €ro CBOICTB; IOJIy4EHUE
BOZIOPO/Ia U M3YYEHHUE €r0 CBOMCTB; MOJyYEHHE YTIEKHUCIIOIO rasa u

N3YYCHUC CTO CBOI>'ICTB; MOJIY4YCHHUC aMMHAKa U U3YUCHUC CTO CBOICTB

13.4

IIPUTOTOBJICHUE PACTBOPOB C ONPEACIEHHOM MacCOBOM JOJIed

pacTBOPEHHOTO BEIIECTBA

13.5

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

KHCJIOT U IIeJI0Yel

13.6

UCCIICIOBAHUE W  OIMCAHUE CBOMCTB HEOPraHMYECKMX BEIICCTB
Pa3IM4HBIX KJIACCOB; M3yYEHHE B3aMMOJCUCTBHS KUCIOT C METaIaMH,
OKCHJIaMM  METaUIOB,  pPacTBOPUMBIMM M HEPACTBOPUMBIMHU
OCHOBAaHMWSIMH, COJISIMHM; TIOJIY4Y€HHE HEPAaCTBOPUMBIX OCHOBAHHN;
BBITECHEHUE OJHOIO MeTaula JApPyrMM M3  pacTBOpa  COJH;
ucciesoBaHue aMQOTEpPHBIX CBOMCTB T'MIPOKCUIOB AIIOMHUHHUSA U

HUHKA

13.7

pelIeHne SKCIEPUMEHTANIBHBIX 3a/1ay 10 TeMaM: «OCHOBHBIE KJIACCHI
HEOPTaHUYECKUX COCIUHCHUIY; «DNEKTPOIUTHYECKAS
auccouanusay; «BaxHeuimme HeEMETAUIBI M HMX COCIUHCHUS),

«BaxHenIme MeTaUIbl U UX COeIUHEHUS

13.8

XMMHYECKHE  OKCHEPHUMEHTHI,  WIUIIOCTPUPYIOIINE  TPHU3HAKU
NPOTEKaHUs peakIMii MOHHOTO OOMEHa; KAaueCTBEHHBIC PEaKLUU Ha
INPUCYTCTBYIOIME B BOJHBIX PAacTBOpax HOHBI XJOPHA-, Opomun-,
uomua-, cynbdar-, Qocdar-, KapOOHaT-, CHIMKAT-aHUOHBHI,
THJPOKCH/-NOHBI, KATHOHBI aMMOHUS, MarHus, KaJblUs, aJIOMHHUS,

xkenes3a (2+) u xenesa (3+), menu (2+), uMHKa

14

YmMmeHnue:

14.1

NPENCTaBIATh pPE3yJbTaThl JSKCIIEpUMEHTa B (opMe BBIBOJOB,
JOKAa3aTeNbCTB, TpaUKOB W TAOMUI] W BBISBIATH JIMIIUPUYCCKHUE

3aKOHOMEPHOCTHU

14.2

YCTaHaBJIMBATH CBA3HU MCXKAY PCAJIbHO Ha6J'IIOI[aeMBIMI/I XHUMHYCCKUMHU
SABJICHUAMUA U MIPOLCCCaMU, IPOUCXOAAIIMMU B MAKPO- 1 MUKPOMUPCE,

OOBSCHITH MPUYUHBI MHOTOOOpa3Hsl BEIICCTB




INIEPEYEHD 2JIEMEHTOB COJAEPXKXAHUA, ITPOBEPSAEMBIX HA
OCHOBHOM I'OCYJAPCTBEHHOM 9K3AMEHE 110 XUMHNHU

Kon

IIpoBepsieMblii 3JIEMEHT COAePKAHUSA

1

HCpBOHa‘IaJ'II)HBIC XUMHUYCCKUC ITOHATHUA

1.1

UYucrtsle 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. CTEeeHb

OKHUCJICHUA

1.4

3aKOH TIOCTOSHCTBAa COCTaBa BCIIICCTB. OrHocuTenbHas aTOMHAs Macca.
OTtHOCUTENLHAS MOJICKYJIsIpHasg Macca. MaccoBas J0JI1 XUMHYECKOI'O 3JICMCHTA

B COCIMHCHNU

1.5

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

BzanmocBs3b KOJIMYECTBA, MACChI M YHUCJIa CTPYKTYPHBIX €AWHUI] BEIIECCTBA

1.6

dusznyeckrue M XUMUYECKHE SBICHHSA. XUMHUUECKas peaknusa u eé IIPHU3HAKU.

3aKOH COXpaHEeHHsI MAcChl BEIIECTB. XMMHUUECKHE YPABHEHUS

Ilepuonnueckuii 3akoH u Ilepromnueckas cUCTEMa XUMHYECKHX BJIEMEHTOB

J.1. MenneneeBa. CTpoeHue aToMOB

2.1

IIepnoanueckuit 3akoH. Ilepuonnueckas cucremMa XUMH4YECKUX ieMeHToB J[.1.
MenneneeBa. [lepuoasl u rpynnbl. @U3HYECKH CMBICI TOPSIKOBOrO HOMEDA,

HOMEPOB IIEpUOJA U IPYIIIIBI IJIEMEHTA

2.2

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

[lepuonnueckont cucremsl [I.1. Menneneena

23

3aKOHOMEPHOCTH B M3MEHEHUU CBOMCTB XMMUYECKHX DJIEMEHTOB MEPBBIX TPEX
NepUOOB, Kalus, Kajblus (paguyca aTOMOB, OAJIEKTPOOTPHULATEIHHOCTH,
METAUIMYECKMX M HEMETaUIMYEeCKMX CBOMCTB) M HMX COEAUHEHUH B
COOTBETCTBUM C TIOJOKEeHHEM »3yieMeHToB B Ilepuogmueckoit cucteme u

CTPOCHUCM UX ATOMOB

CtpoeHue BelecTna

3.1

Xumuyeckasi cBsizb. KoBanmeHTHass (monsipHass M HEMOJIApHAsi)  CBSI3b.
DNEKTPOOTPULIATENILHOCTh ~ XUMUYECKMX  3JeMeHTOB.  MoHHas  CBs3b.

MeTtananueckas CBI3b




3.2

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

XUMHUYECKON CBA3U

Baxueiime mnpeacTaBuTENM HEOPraHUYECKUMX BelecTB. Hemertaiwibl U ux

COCAMHCHUS. Merannsl 1 uX COCAUHECHUA

4.1

Krnaccugukanuss ¥ HOMEHKIATypa HEOPTraHHYECKMX COCIWHEHHA: OKCHIOB
(coneobpazyromue: OCHOBHBIE, KHUCIIOTHEIE, amdoTepHbIe) u
HecoJIeoOpa3yrolue; OCHOBaHWHM (MIEIOYM W HEPACTBOPHUMBIE OCHOBAHWS);
KACIOT  (KHCIOpOACOepKale ¢  OeCKUCIOpOIHBIe, OJHOOCHOBHBIE U

MHOTOOCHOBHBIC); COJICH (CPEIHUX U KUCIIBIX )

4.2

dusznyeckue W XHMHYSCKHE CBOMCTBaA IOPOCTBIX  BCHICCTB-HEMCTAJLIIOB:

BOJIOPOJA, XJIOpa, KUCIOPOa, Cepbl, a30Ta, hocdopa, yriepona, KpeMHUS

4.3

du3nyecke M XUMHUYSCKHE CBOMCTBA MPOCThIX BCHICCTB-MCTAJUIOB: JINTHA,
HaTpus, Kallusgd, Marovs W KaJbLUWA, aJIllOMUHHSA, KEIIC3a. 3J’I€KTpOXHMH‘-IGCKHfI

PAI HATIPSKEHHU METaJIoB

4.4

Du3nyecKkue U XMMUYECKHE CBOMCTBA BOJOPOAHBIX COCAMHEHUM HEMETAIUIOB:

XJIOPOBOJIOPO/Ia, CEPOBOAOPOJIA, AMMHUAKA

4.5

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

OKCHJOB HEMCTAJLJIOB

4.6

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

xenesa(ll, IT). IToryyenne oKCUI0B METAIIIOB

4.7

XHWMHUYECKUE CBOMCTBA OCHOBAHHMI M aM(OTEPHBIX THAPOKCUIIOB (Ha MpUMEpe
TUAPOKCUIOB QJIIOMUHUA, Kene3a, IuHKa). [loaydeHue oOcCHOBaHMM U

aM(pOTEepPHBIX THIPOKCHUIOB

4.8

OO0mue XUMHYECKHE CBOMCTBA KHCIIOT: XJIOPOBOJOPOIHOM, CEPOBOJIOPOIHOM,
CEepPHHUCTOM, CEpHOM, a30THOH, (HOochHOPHON, KPEeMHHEBOH, yrosbHOU. OcoObie
XUMUYECKHE CBOWMCTBA KOHLEHTPUPOBAHHOM CEPHOM M a30THOM KHUCIOT.

[TonydyeHue KUCiIoOT

4.9

OO0mme XxuMuIecKre CBOMCTBA cpeHuX coser. [Tomyuenue coneit

4.10

[Tony4yenne, coOupaHue, paclio3HaBaHHE BOJOPOJA, KHCIOPOJa, aMMHAaKa,

YIJIEKHCIIOTO Ta3a B J1abopaTopuu

4.11

[lonyuenne amMmuaka, CEpHONH M Aa30THOM KUCJIOT B MPOMBIIIIEHHOCTH. OO1ue

CII0COOBI IIOJIYUCHHUA MCTAJIJIIOB




4.12

I'enernueckas cB3b MCXKAY KiIaCCaMU HCOPraHUYCCKUX COGI[I/IHGHI/II;’I

XUMUYECKUE PEAKIIUU

5.1

Knaccudukanus XuMU4eCcKUX peakiuid M0 pa3IuYHbIM MPU3HAKAM: M0 YHUCITY H
COCTaBy Y4YACTBYIOIIMX B PEAKIMH BELIECTB, MO TEIUIOBOMY 3(dexTy, Mo

W3MEHEHHIO CTEIICHEH OKHMCICHUS XUMUUECKUX SJIEMEHTOB

52

TennoBoii 3 pexT XUMHYECKON peakui, TePMOXUMHUYECKIE ypaBHEHUsS. DK30-

U DHJIOTEpMUYECKHE peakiuu. TepMoXuMudecKkue ypaBHeHHUsI

53

OKHCIUTEIBHOBOCCTAHOBUTENIBHBIE peakiMi. OKHCIUTENH U BOCCTAaHOBUTEIIU.
[Ipomieccbl  OKMCIEHUST M BOCCTAHOBICHHS.  OJEKTPOHHBIM  OanaHc

OKHCJIUTEILHOBOCCTAHOBHTCIIHHOM p€akuuu

54

Teopus anekTpoauTUdYecKo nucconuanuu. KaTnonsl, aHMOHBI. DJIEKTPOIUTHI U

HEBJICKTPOJIHNTEI. CuibHbIe U c1a0bIe OJICKTPOJIUTEI. CreneHb JUCCoManmn

5.5

Peakiun wioHHOTO OOMEHa. YCJIOBHS NMPOTEKAHHUS PEaKIUid MOHHOTO OOMEHa,

IIOJIHBIE Y COKPAILIEHHBIC HOHHBIC YPABHEHUS PEAKLIUN

XUMHA U OKpYXKarolas cpeaa

6.1

BemectBa u marepuanbl B NOBCEIHEBHOM KU3HM 4eloBeka. be3zomacHoe
WCITOJIb30BAHNUE BEIIECTB M XWMHUYECKHX peaknuii B Jabopatopuu U OBITY.

HepBa;I nmomMouib MMpru XUMHUYICCKUX OKOrax U OTPABJICHUAX

6.2

XUMHUECKOE 3arps3HEHUE OKpyXKaromied cpenbl  (KUCIOTHBIE  JOXKIH,
3arpsi3HEHUE TOYBbI, BO3JyXa WU BOJOEMOB), CIOCOOBI €ro MPeIOoTBPALECHUSI
[IpenenvHass momyctumass kouueHTpauus BemectB (IIAK). Ponp xumuu B
pelIeHUN  DKOJOTHYECKUX TMpobieM. YcuieHue napHUKOBOro sddekra,

pa3pyLIeHue 030HOBOTO CJIOSI

6.3

[Mpumenenne cepsl, a3ota, ¢pocdopa, yriaepoaa, KpeMHHS U MX COSAUHEHHHA B
6BITy, MCIUIIUHC, IMMPOMBINUICHHOCTH H CCJILCKOM XO3SHCTBE. HpI/IMCHCHI/Ie
METaJUIOB M CIUIAaBOB (CTallb, YYTyH, AIOPATIOMHUHUHN, OpoH3a) B OBITY |
IMPOMBIINIJICHHOCTH HUX COCHHHGHHﬁ. ITonarue o KOppO31uu MCTAJUIOB, OCHOBHBIC

CIOCOOBI 3alIUTHI X OT KOPPO3UHU

6.4

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

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

6.5

[lepBoHayanbHBIE TOHATHS 00 OPraHMYECKUX BEIIECTBAX KAaK O COCTUHEHMSX
yrieposa (MeTaH, 3TaH, STHJIEH, alleTUJIEH, 3TaHOoJI, TJINLIEPUH, YKCYCHAs KHCIIOTA).
[NonsiTne 0 OMONOTHYECKN BaKHBIX BEILIECTBAX: JKUpaxX, OENKax, yriieBojax — U UxX

POJIA B ) KU3HU YCTIOBCKA




Pacuértnr:

7.1 1o popmyraamM XUMUYIECKIX COCTUHEHUI
7.2 Macchl (MaccoBOM) TOJIM PACTBOPEHHOTO BEIIECTBA B PACTBOPE
7.3 M0 XUMHYECKUM ypaBHEHUSIM
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