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MNOACHUTEJIBHASA 3AIINCKA

[Iporpamma 1O XUMHM Ha YPOBHE OCHOBHOIO 00IIero oOpa3oBaHUs
COCTaBJicHa Ha OCHOBE TpeOOBaHWII K pe3yidbTaTaM OCBOCHHUS OCHOBHOMU
o0pa3oBaTeabHON MPOrpaMMbl OCHOBHOTO OOIIEro 00pa3oBaHusl, MPEICTaBICHHbIX
B ®I'OC OO0, a Ttakxe Ha OCHOBe (QeaepalbHOl padodeil MnporpaMMbl
BOCITUTAHUS U C YUYETOM KOHIISIIINN MPENOoaBaHusl yaIeOHOTO MpeaMeTa « XUMUsD»
B 00pa3oBaTeNbHBIX Oopranm3aiusix Poccuiickoit denepanuu.

[Iporpamma 1Mo XuMuM Na€T MNPECTaBICHUE O LENsAX, OOIeH cTpaTeruu
oOy4eHMs, BOCHHTAHHS M Pa3BUTUA OOYYAIOIIMXCS CpPEACTBAMHU Yy4eOHOTro
npeaMera, YCTaHABIIMBAET 00s13aTEIbHOE MIPEAMETHOE COJIepKaHue,
IpeIyCMaTpUBaeT pACIpENEICHHE €ro IO KilaccaM M CTPYKTYpUPOBaHHUE IO
pazienaM M TeMaM MpPOrpaMMbl MO XHWMHUH, OINpPEIETseT KOJUYECTBEHHBIE U
Ka4eCTBECHHbIEC XapaKTepUCTUKU COZIEpKaHMUS, PEKOMEHAYEMYIO
MOCJEAOBATEIbHOCTh M3YYEHHS] XHUMHUU C YY4E€TOM MEKIPEIMETHBIX U
BHYTPUIIPEIMETHBIX ~ CBSI3€H, JIOTMKM y4€OHOro Mpoliecca, BO3PACTHBIX
OCOOCHHOCTEM OOydJarolmuxcs, ONpeAessieT BO3MOXKHOCTH MpeaMera s
peanu3aiuu TpeOOBaHMI K pe3yJibTaTaM OCBOCHHS OCHOBHOW 00pa3oBaTelbHOMN
porpamMMbl Ha YPOBHE OCHOBHOTO OOIIero oOpa3oBaHMs, a Takke TpeOOBaHMI K
pe3ynbTaTamM 00y4YeHUsI XUMUU Ha YPOBHE I€JIeH M3YUYEHUs MPeMeTa U OCHOBHBIX
BUJIOB Y4YEOHO-TIO3HABATEIbHOM JEATEIbHOCTH OOYyYaromerocs IO OCBOCHHIO
y4e0HOTO CoIepKaHUs.

3HaHMEe XWMHH CIY>KUT OCHOBOM Juisi (OPMHUPOBAHUS MHUPOBO33PECHUS
oOy4aromnierocsi, ero MnpeACcTaBICHUl O MaTepuaIbHOM E€IMHCTBE MHUpPA, BAKHYIO
poJib UrparoT (QopMUpyeMble XUMHUEH MPEICTABICHUS O B3aUMOIIPEBPAIICHUIX
SHEPrUU U 00 DBOJIIOIMU BELIECTB B MPHUPOJE, O MYTAX PEIICHUS TI00ATbHBIX
npoOJjieM yCTOMYMBOTO Pa3BUTHSI YEJIOBEUECTBA — CBHIPhEBOM, YHEPreTUUYECKOM,
MUIIEBOM M 9KOJIOTUYECKON O€30MacHOCTH, MTPOOJIEM 3PaBOOXPAHEHHUSI.

N3yuyeHne xumuu:

CIIOCOOCTBYET  pealM3aluMyd  BO3MOXXHOCTEH  JJIi  CaMOpa3BUTUS U
dbopmMupoBaHUsI KyJIbTYPhI JUYHOCTH, €€ 0011el U (PYHKIIMOHATILHON I'PaMOTHOCTH;

BHOCUT BKJIaJ] B ()OPMUPOBAHUE MBIIUJICHUS U TBOPUYECKUX CIOCOOHOCTEM
OOy4JarommMxcsi, HABBIKOB WX CAMOCTOSITEIHHOW  Y4EOHOM  JIeSITENIbHOCTH,
HKCIIEPUMEHTATILHBIX M HCCIEIOBATEIbCKUX YMEHUN, HEOOXOIMMBIX KakKk B
MOBCEIHEBHOM KU3HH, TaK U B MPO(HECCUOHAIBHOM IeSITEILHOCTH;

3HAKOMHUT CO CHEUU(PUKON HAYYHOTO MBIIUICHUS, 3aKJIaJbIBAET OCHOBBI
LETTOCTHOTO B3IJIsiIa HA €IUHCTBO MPUPObI U YEIIOBEKA, SBIISIETCS OTBETCTBEHHBIM
3TanoM B (POPMUPOBAHUH €CTECTBEHHO-HAYYHON TPAMOTHOCTH 00YYaIOIUXCS;



CIIOCOOCTBYET (POPMUPOBAHUIO IIEHHOCTHOTO OTHOIICHHS K ECTECTBEHHO-
Hay4YHBIM 3HAHUSIM, K IPUPOJE, K YEIOBEKY, BHOCUT CBOM BKJIAJ B SKOJIOTHYECKOE
oOpa3oBaHHe 00yJaIONTUXCS.

JlanHble HampaBlieHUS B OOYYEHMHM XHUMHHM OOECIEYMBAIOTCS CHEIU(pUKON
collepKaHUsi  y4eOHOTro  MpeAMeTa, KOTOpbIM  SBIAETCA  MEAarorMyecKu
aJanTHPOBAaHHBIM OTpa)KeHHWEM 0a30BOM HAYKH XHMHH Ha ONPEAEIEHHOM 3Tare eé
pa3BUTHSA.

Kypc xumuu Ha ypoBHE OCHOBHOTO 0OIIIero 00pa3oBaHUsi OPUEHTUPOBAH Ha
OCBOCHHME OOYYAIOIIMMUCS CHUCTEMbl IMEPBOHAYAIBHBIX MOHSATHUI XUMHUHU, OCHOB
HEOPTaHUYECKOM XHMHU H HEKOTOPBIX OTIEIBHBIX 3HAYMMBIX MOHSITUN
OPraHUYECKON XUMUH.

CtpykTypa coaepKaHus MPOTPaMMBI IO XUMHUUA CPOpPMHUpPOBaHA HAa OCHOBE
CUCTEMHOTr0 Ioaxoaa K €€ m3ydeHuro. CoiepkaHue CKIaIbIBa€TCs U3 CHUCTEMBI
MOHATUM O XUMHUYECKOM 3JIEMEHTE U BEIIECTBE U CUCTEMBI IIOHITUN O XUMUYECKOU
peakiuu. OO0€ 3TH CHUCTEMBl CTPYKTYPHO OPTraHU30BaHbl 1O MPHUHILMUITY
ITOCJIEA0BATEIBHOTO PA3BUTHS 3HAHUM HA OCHOBE TEOPETUYECKUX MPEICTABICHUN
Pa3HOrO YPOBHS:

— a@TOMHO-MOJIEKYJISIPHOTO YUYE€HHS KaK OCHOBBI BCETO €CTECTBO3HAHUS;

— Ilepuognueckoro 3akona J[. I. MeHnneneeBa kKak OCHOBHOTO 3aKOHA XUMUH;

— YYEHHS O CTPOCHHUH aTOMa U XUMHUYECKOM CBSI3H;

— TpelacTaBlieHUd 00 3IEKTPOJUTHYECKON JMCCOLMAlMU BEUIECTB B
pacTBopax.

TeopeTnueckrue 3HaHHS PACCMATPUBAIOTCA HA OCHOBE HMIIUPUYECKH
MOJIYYCHHBIX U OCMBICIICHHBIX (PAKTOB, PA3BUBAIOTCS MOCJIEIOBATEIHLHO OT OJTHOTO
YpPOBHSI K JPyroMy, BBITIONHSSA (QYHKIUM OOBSCHEHUS U TPOTHO3UPOBAHUS
CBOMCTB, CTPOEHHUSI U BO3MOXXHOCTEH MPAKTUYECKOIO MPUMEHEHUS U TMOIYyYCHHS
M3Yy4aeMbIX BEILIECTB.

OcBoeHue TmporpaMMbl IO XUMHUU  CIOCOOCTBYeT  (OPMHPOBAHUIO
MIPEACTABIICHNS] O XMMHYECKOM COCTABIAIOIIEN HAYyYHOW KapTUHBI MUpa B JIOTHKE
e€ CHCTeMHOW NpUPOJbI, IIECHHOCTHOTO OTHOIICHUS K HAy4YHOMY 3HAHUIO U
MeTOoJaM TO3HaHMUS B Hayke. M3ydeHue XUMUU MNPOUCXOAUT C MPUBJICUCHUEM
3HAaHWM W3 paHee HW3YYEHHBIX Y4YEOHBIX MpeaMeToB: «OKpyXarolmuid MUpy,
«buosorus. 5—7 xkiacce» u «dusnka. 7 Kimacey.

[Ipy wu3yyeHUM XUMHUM TPOUCXOJUT (POPMHUpPOBAHME 3HAHUK OCHOB
XUMHUYECKON HAyKH Kak 00JIACTM COBPEMEHHOI'O €CTECTBO3HAHMS, MPAKTUYECKOU
JIEATEIIbHOCTH 4YEJIOBEKAa M KaK OJHOTO W3 KOMIIOHEHTOB MHUPOBOUW KYJIBTYPHI.
3amaya y4eOHOTO mpeaMeTra COCTOUT B (POPMUPOBAHUU CHUCTEMBl XUMUYECKUX
3HaHUN — BaKHEUINX (paKTOB, MOHATHUM, 3aKOHOB M TEOPETHUCCKHUX MOJIOKCHUH,
JOCTYIIHBIX 00OOIIEHUIT MHMPOBO33PEHUYECKOr0 XapakTepa, s3blka HAyKH, B



OpUOOIIEHUH K HAy4YHBIM METOJaM T[IO3HAaHUS TMPU MU3YUYEHUU BELIECTB U
XUMHUYECKHUX PEaKIHii, B (OPMUPOBAHUH U PA3BUTUHU MO3HABATENbHBIX YMEHHUN U
UX T[PUMEHEHUU B YYEOHO-IIO3HABATEIIbHOW M y4eOHO-UCCIEI0BATEIbCKON
NesATEeIbHOCTH, OCBOCHHMM TpaBWJI 0€30MacHOro OOpalieHusi ¢ BEUIECTBaMU B
MOBCEHEBHOM KU3HHU.

[Tpu u3yyeHUn XMMHUU HAa YPOBHE OCHOBHOTO OOIIEro oOpa3oBaHMs BaKHOE
3Ha4YeHHE MPUOOPENTU TaKUE 11T, KaK:

— (opmupoBaHHe HMHTEIJIEKTYalbHO pPAa3BUTOM JIMYHOCTH, TOTOBOM K
caM000pa30BaHUI0, COTPYAHUYECTBY, CAMOCTOSITEIbBHOMY TPUHATHUIO PEUICHUH,
CIIOCOOHOM a/IaTUPOBATHCS K OBICTPO MEHSIOIIUMCS YCIOBUSIM KU3HU;

—  HampaBJCHHOCTh OOYy4YeHHMs] Ha CHCTEMaTH4YeCKOe MpUOOIIEHUE
o0yJarommxcss K CaMOCTOSITEIbHON MO3HABATEIbHON JESTENbHOCTH, HAayYHBIM
MeToJlaM MO3HaHMs, (HOPMHUPYIOIIUM MOTHBALMIO M Pa3BUTHE CIOCOOHOCTEH K
XUMUH;

— obecrnieyeHune yCIoBHii, CIOCOOCTBYIOLIMX MPUOOPETEHNIO 00YHYarOIUMUCS
OTbITa Pa3HOOOpPA3HOW NEATEIHHOCTH, MO3HAHUS M CAMOIIO3HAHWS, KITFOYEBBIX
HABBIKOB (KJIFOUEBBIX KOMIIETEHIIMI), UMEIONINX YHHBEPCAIbHOE 3HAYCHHUE IS
Pa3IMYHbIX BUJOB JIE€ATEIBHOCTH;

— (¢opmupoBanue o0Omed (YHKIMOHAIBHOM M  €CTECTBEHHO-HAY4YHOMH
TPaMOTHOCTH, B TOM 4YHCJIE YMEHHA OOBSICHATH W OLIEHUBATH SIBICHUSA
OKPY’KaIOIIer0 MHUpa, MCHOJNB3YS 3HAHUS U OIBIT, MOJyYeHHBbIC MPH HU3YUCHHUH
XMUMHH, TPUMEHATh UX IpPU PEIIEHUH NpoOJeM B TMOBCEJHEBHOW XKHU3HU MU
TPYZIOBOM JIE€SITEIIBHOCTH;

— (QopmupoBaHue y oOyyarolmmxcs TIyMaHUCTHYECKMX OTHOILIEHUH,
NOHMMAaHUS LEHHOCTH XHUMHWYECKHX 3HAaHUW IS BBIPAOOTKH JKOJIOTUYECKU
LEJIeCO00pa3HOro TMOBEIEHUS B OBITY W TPYIOBOM JEATEIbHOCTH B LEJIAX
COXPaHEHUS CBOETO 3/10POBbsI U OKPYKAIOIIEH MPUPOIHOMN Cpeabl;

— pa3BUTHE MOTUBAIIMM K OOYYEHHUIO, CIIOCOOHOCTEM K CaMOKOHTPOJIO U
CAaMOBOCITUTAHMIO Ha OCHOBE YCBOCHHS OOINEYEIOBEYECKMX IIEHHOCTEH,
TOTOBHOCTH K OCO3HAaHHOMY BBIOOPY MpOGWMIsl W HAMPABICHHOCTH JATbHEUIIETO
oOy4eHus.

OOwiee YMCIO YacoB, OTBEAEHHBIX I M3yUyeHUs XHMHUU Ha YpOBHE
OCHOBHOTO 00111eT0 00pa3zoBanus, coctaBisieT 136 gacos: B 8 kimacce — 68 gacos (2
yaca B HeJlel0), B 9 kitacce — 68 yacoB (2 yaca B HEJIEIIIO).



COAEPXKXAHUE OBYUEHUA

8 KJIACC

IlepBoHayajibHbIE XUMHYECKHE OHATHSA

[Ipeamer xumun. Poslb XMMUU B KU3HU 4YeJIOBEKa. XUMHS B CHCTEME Hayk.
Tena u BemiectBa. DU3MYECKHE CBOWMCTBA BEUIECTB. ATpPEraTHOE COCTOSHUE
BemecTB. [loHsATHE O MeTOAaxX MO3HAHWS B XUMHH. UHWCTHIC BEMIECTBA U CMECH.
CriocoObI pa3aeieHust CMECEi.

ATOMBI U MOJIEKYJIbI. XHUMHUYECKHE »3JeMeHThl. CHMBOJIBI XUMHUYECKHX
aneMeHTOB. [IpocThie U COXKHBIE BellecTBa. ATOMHO-MOJIEKYJISIPHOE YUEHUE.

Xumuueckas ¢opmyna. BajleHTHOCTH aTOMOB XUMHUYECKHUX JJIEMEHTOB.
3aKOH TIOCTOSHCTBA cocTaBa BemecTB. OTHOCHTENbHAsh aToMHas Macca.
OTHOCHUTENbHAA MOJICKYJISIpHAs Macca. MaccoBasi ot XUMHYECKOTO 3JIEMEHTa B
COETUHEHUH.

KonuuectBo BemectBa. Moabs. MossipHast Macca. B3auMocBsI3b KOJIMYECTBA,
MacChl M 4YHCJIAa CTPYKTYPHBIX €IOWHHI] BemmecTBa. Pacuérel mo dopmynam
XUMUYECKUX COCTMHECHU.

du3nyecKkre U XUMUYECKUE SBIICHUS. XUMHUYECKasl peakius v e¢ MPU3HAKH.
3aKOH COXpAaHEHHsI MacChl BEIECTB. XUMHUYeCKHe ypaBHeHUs. Kiaccudukarms
XUMHUYECKUX PEaKINil (COeqMHEHUS, Pa3JIOKEHUS, 3aMEIlIeHUsI, OOMEHA).

Xumuueckuii IKCnepumenm:

3HAKOMCTBO C XHMHUYECKOH IMOCYI0H, IpaBuiIaMu paboThl B JTaOOpAaTOPUU H
npuémMamMu oOpalleHus: ¢ JIabopaTOpHBIM 00OpPYAOBAHHEM, U3YUCHHE U OMHUCAHUE
bu3MYecKuX CBOWCTB 0O0pa3lOB HEOPraHMYECKUX BEIIECTB, HAOJIOJECHUE
busnueckux (MIaBJICHUE BOCKA, TasHUE JbJa, PAaCTUPAHHE caxapa B CTYIIKE,
KATICHUE W KOHJCHCAIMS BOJBI) M XMMHUYCCKUX (TOpEHHE CBEUYH, MPOKATMBAHUE
MEIHOW MPOBOJIOKH, B3aMMOCHCTBHE MeJa C KHCIOTOM) sSIBICHHUM, HaOII0IeHIE U
OMKMCAaHWE TPU3HAKOB IMPOTEKAHMUSI XUMHUYECKHX peaKiuil (pas3iokeHue caxapa,
B3aMMOJICUCTBUE CEPHOM KHUCJIOTHI C XJIOPUAOM Oapusi, pa3ioKeHHE THUAPOKCHUIIA
meau (I1) mpu HarpeBaHuM, B3aMMOCHCTBHE kejie3a ¢ pacTBopoM coyit meau (11),
U3y4YeHUE CIOCOOOB PA3ENICHHUS] CMECEH: C MOMOILBI0 MAarHuTa, (PUIBTPOBAHUE,
BBITIAPUBAHUE, AUCTHLIAINSA, XpoMaTorpadus, MPOBEACHNE OUYNCTKH TTOBAPESHHOMN
CONM, HaONIOJICHWE W  ONMUCaHWe  pe3yJIbTaTOB  MPOBEACHHS  OTbITA,
WUTIOCTPUPYIOIIETO 3aKOH COXPaHEHWS MAaCChl, CO3JaHHE MOJIEJeH MOJICKYJ
(I1IapOCTEePKHEBBIX ).

BaskHelinmue npeacTaBUTEM HEOPraHNYECKUX BellleCTB

Bo3gyx — cMech razoB. CocraB Boznyxa. Kucmopon — anemMeHT U mpocToe
BemecTBo. HaxokneHuwe kucimopoma B Tpupoae, (U3MUYECKHE W XUMHUYECKUE
cBoiictBa (peakuuu TopeHus). Oxcunbl. [lpumenenue xkucnopoma. CrocoOsl



MOJIY4eHHUST Kuclopoda B Jsabopatopuu W TpombinuieHHOocTH. KpyroBopor
Kuciopoaa B mpupoae. O30H — ajutoTportHas MoAuGUKAIIS KACIOPOaa.

TennoBoit 3¢ (heKkT XUMHUECKON peakluu, TEPMOXUMHUYECKHE YpaBHEHUS,
DK30- M DHAOTEPMHUYECKHE peaKiuu. TOIUIMBO: yrojb W METaH. 3arpsA3HEHUE
BO3]lyXa, YCUJIEHHE MapHUKOBOIO 3 eKTa, pa3pyiieHrne 030HOBOTO CIOsI.

Bonopon — nsnemMeHT um mpocrtoe BemecTBO. HaxoxaeHue Bogopoaa B
npupoae, GU3NYECKHEe ¢ XUMHYECKHE CBOWCTBA, NPUMEHEHHUE, CIIOCOOBI
noixyuyeHus. KucmoTsl u comnu.

Monsipabiii 00BEM ra3oB. PacyéTel Mo XUMUUECKUM YPaBHEHUSIM.

duznueckue CcBOMCTBAa BOJbl. Boma Kkak pactBoputesib. PacTBOpHI.
HacplllieHHbIE M HEHACBIIIEHHBIE PacTBOPHI. PacTBOpUMOCTH BEIIECTB B BOJIE.
MaccoBasi 10Ji BelllecTBa B pacTBOpE. XUMHUUYECKUE CBOMCTBA BOAbL. OCHOBaHUSI.
Ponp pacTBOpoB B IpUpOJI€ U B KU3HU 4YeloBeka. KpyroBopoT Bonbl B IPUPO/IE.
3arps3HeHHne NpUPOIHbIX Boa. OXpaHa U OUMCTKA MPUPOIHBIX BO/I.

Knaccuduxanus neopranndeckux coenuneHuit. Oxcunbl. Knaccuduxanus
OKCUJIOB:  coieoOpasyomiue (OCHOBHBbIC, KHUCJIOTHbIC, aM(OTEepHbIE) U
HecosneoOpazyronue. Homenknatypa oxcujoB. Dusnueckue U XUMHYECKHUE
CBOMCTBA OKCUIOB. [lonyueHnue okcuaos.

OcHoBanus. Knaccudukanuss ocCHOBaHMM: MIENOYM W HEPACTBOPUMBIC
ocHoBaHusA. HoMeHknarypa ocHoBaHni. PU3NYECKHE W XHMHYECKHE CBOWCTBA
ocHoBaHuU. [lonydyeHre OCHOBaHUM.

Kucnotel. Knaccuduxanus kucnor. Homenknarypa kucior. Ousndeckue u
XAMHUYECKUE CBOWCTBAa KUCIOT. Psan aktuBHocTM MetaimioB H. H. bekerosa.
[TonydyeHue KUCIOT.

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

['eneTnyeckas CBSI3b MEXKY KJIaCCaMU HEOPTAHUYECKUX COEAUHEHHUI.

Xumuueckuii IKCnepumenm:

Ka4eCTBEHHOE OMPEAECICHUE COAECPKaHUs KHUCIOPOAa B BO3AYyX€, MOJYYEHHUE,
coOupaHue, pacrno3HABAaHWE M HU3YUYCHHE CBOMCTB KHUCIOpPOJa, HAOII0ICHUE
B3aMMOJICHCTBUSL BEIIECTB C KHUCJIOPOJAOM M YCIOBUSI BO3HUKHOBEHUS U
MpeKpalleHuss TopeHus (Mmokapa), O3HAKOMJICHHE C OOpa3laMH OKCHIOB U
OMMHMCAHWE WX CBOWCTB, MOJy4YeHUE, COOMpaHHWE, PACMO3HABAHME W M3YUYCHHE
CBOMCTB BOJIOpo/a (TOpeHHe), B3auMOeHCcTBHE Bojgopoaa ¢ okcuaoM meau (1)
(BO3MOKHO HCIIOJIb30BaHUE BUJIEOMATEPUATIOB), HAOIIOJEHUE OOpa3llOB BEIIECTB
KOJJMYECTBOM | MOJIb, HCCIIEIOBAaHUE OCOOCHHOCTEM pAaCTBOPEHHS BEIIECTB C
pPa3IMYHOM PACTBOPUMOCTBHIO, IPUTOTOBIIEHUE pPACTBOPOB C OMNPEIEIEHHON
MacCOBOM J0JIel pacTBOPEHHOTO BEIIECTBA, B3aMMOJICHCTBUE BOABI C METAJJIAMU
(HaTpyeM ©  KajubllueM) (BO3MOXHO HCIIOJb30BaHHWE BHUEOMATEpHAIIOB),



WCCJIEIOBAaHNE OO0pa3IOB HEOPTraHWYECKUX BEIIECTB PA3IMYHBIX KJIACCOB,
HaOJFOICHNE W3MEHEHUS OKPACKH MHIUKATOPOB B PACTBOPAX KUCIOT M IIEIOUYEH,
uzydeHue B3aumozeiictBus okcuga menud (IlI) ¢ pacTBopoM cepHON KHCIIOTHI,
KHCJIOT C METajulaMHi, peakUWil HEUTpal3aluH, IOJTYYEHHE HEPACTBOPHUMBIX
OCHOBAHHWM, BBITECHEHHE OJIHOTO METajlla IPYTHMM W3 PacTBOpa COJM, PEUICHUE
AKCIEPUMEHTANbHBIX 33/lad Mo TeMme «BakHeillne KiIacchl HEOPraHUYECKUX
COEIMHECHUI.

IMepuonuueckui 3axkoH u Ilepuoguueckass cucreMa XHUMHYECKHX
iemeHnToB JI. NU. MengeneeBa. CtpoeHne aroMoB. XHMHYECKasi CBA3b.
OKHCIANTETBLHO-BOCCTAHOBUTEILHbIC PEAKIMHU

[lepBble MOMBITKK KIAaCCU(PUKAIMM XUMUYECKUX 3JeMeHTOB. lloHsiTHe O
rpynmnax CXOJHBIX 3JJIEMEHTOB (IIEJIOYHBIE M IIETOYHO3EMEIbHbIE METAJLIbI,
raJIOreHbl, UHEPTHBIC Ta3bl). DJIEMEHThI, KOTOPhIE 00pa3yoT aM(pOTEPHBIE OKCHIbI
U TUAPOKCHUJIBI.

[lepnonmueckuit 3axoH. [leproanyeckas cucremMa XMMUYECKUX 3JIEMEHTOB /1.
N. MengeneeBa.  KopoTkonepuonHas ©  JIuHHONEepuoAHas  (OpPMbI
[Teprnonnueckoit cucrembl xumuueckux 3emMeHToB J[. . Menneneesa. [lepuoas
u rTpynmbl. OuU3WyecKUd CMBICH MOPSAKOBOTO HOMEpPA, HOMEPOB NEPUOAA U
TPYIIIBI AJIEMEHTA.

Crpoenne atomoB. CoctaB aTOMHBIX saep. M3oTonsl. Dnexktponsl. CtpoeHne
ANIEKTPOHHBIX  000JI0OYEK aTOMOB TepBbIX 20 XUMHMYECKHUX DJIEMEHTOB
ITepuonnueckoin cucremsl J[. WM. MenneneeBa. XapakTepUCTUKA XHUMHUYECKOIO
3JIEMEHTA T10 ero noyoxeHuro B [lepuonnueckoit cucreme 1. 1. Menneneena.

3aKOHOMEpPHOCTH HM3MEHEHUsSI pajJuyca aTOMOB XHUMHUYECKHUX DJIEMEHTOB,
METAJTHYECKUX U HEMETAJUIMYECKUX CBOMCTB MO IrpyIaM U epuoaam.

3nauenue [leproanueckoro 3akoHa u [leproanveckoil CuCTEMbl XUMHYECKHUX
JJIEMEHTOB Ui pa3BUTUA Hayku W mpaktuku. [[. . MenneneeB — yuyéHbli U
IpaKIaHUH.

Xumudeckass cBa3b. KoBajieHTHass (TOJisipHass W HEMOJISIpHAs))  CBSI3b.
DJIEKTPOOTPULIATENBHOCTh XUMUYECKUX 3J1EMEHTOB. IOHHAA CBS3b.

Crenenb  okucieHus.  OKUCITUTEIbHO-BOCCTAHOBUTEIBHBIE  PEAKIIHM.
[Ipornecchbl OKMCIEHUs U BOCCTaHOBIEHUS. OKUCIUTENN U BOCCTAHOBUTEH.

Xumuueckuii IKcnepumenm:

H3y4eHHEe OOpaslloB BENIECTB METAUIOB M HEMETAIOB, B3aUMOJICHCTBUE
TUIPOKCHAA LHMHKA C pAacTBOPaMHU KHCJIOT UM IIEJIOYEH, MPOBEICHUE OIBITOB,
WUTIOCTPUPYIOLIUX ~ MPUMEPBl  OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX  pEaKIUi
(ropeHue, peakiu pa3aoKeHUs, COCAMHEHNUS).

Mesicnpeomemnmnuie ceasu



Peanuzanus MeXNpeIMETHBIX CBSI3€M MpPU U3YYEHUM XUMHUHM B 8 KJacce
OCYIIECTBJISICTCS. 4Yepe3 HCIONB30BAHUE KaK OOIMMUX €CTEeCTBEHHO-HAYYHBIX
MOHSATUM, TaK W MOHATHUM, SIBISIONIMXCS CUCTEMHBIMH JJISI OTJEIBHBIX MPEAMETOB
€CTECTBEHHO-HAYYHOIO ITUKJIA.

OO1Me ecTeCTBEHHO-HAYUYHbIE MOHSATHUS: HAy4YHbIN (DakT, runoresa, Teopus,
3aKOH, aHalW3, CHHTE3, Kiaccudukamus, TMEePUOIUNIHOCTh, HAOIOIEHHE,
AKCHEPUMEHT, MOACIUPOBAHUE, UBMEPEHUE, MOJICIIb, SIBJICHUE.

@usnka: Marepus, aTroM, D3JJIEKTPOH, NPOTOH, HEUTPOH, HOH, HYKIHU],
M30TOIbI, PaJUOAKTUBHOCTh, MOJIEKYJA, JJIEKTPUUYECKUIN 3apsiji, BEUIECTBO, TEJO,
00BEM, arperaTHoe COCTOSIHUE BEIIECTBA, ra3, (GU3MYECKUE BEIUYUHBI, SIUHUIIBI
U3MEPEHUS, KOCMOC, IJTAaHETHI, 3BE31bI, COHIIE.

buonorus: porocunTes, apixanue, buocdepa.

['eorpadusi: armocdepa, ruapochepa, MuHEpandbl, TOPHBIE TOPOJBI,
MOJIE3HBIE UCKOMAEMBbIE, TOILUIUBO, BOJIHBIE PECYPCHI.

9 KUJIACC

BemecTBo U XMMHUYecKasi peaKkIus

[lepnonmueckuit 3akoH. [leproanyeckas cucreMa XMMUYECKHUX 3JIEMEHTOB /1.
. MengeneeBa. CTpoeHHE aTOMOB. 3aKOHOMEPHOCTH B HM3MEHEHUU CBOWCTB
XUMUYECKUX DJJIEMEHTOB TMEPBBIX TPEX MEPUOJOB, Kalaus, KaIbLUA U HUX
COCMHEHUM B COOTBETCTBUU C TIOJOXKEHHEM 3JIEMEHTOB B llepuoanueckon
CHUCTEME U CTPOECHHUEM MX aTOMOB.

CrpoeHre BellecTBa: BHIBl XUMUYECKOW CBSI3U. THIBI KPUCTAIIMYECKHUX
pPEETOK, 3aBUCUMOCTh CBOMCTB BEUIECTBA OT TUIA KPUCTAJUIMYECKOW PEHIETKH U
BUJIa XUMHUYECKOM CBS3H.

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

Krnaccudukanys XuMA4eCKUX peakinii o pa3InyHbIM MpU3HaAKaM (110 YUCITY
U COCTAaBy YYacTBYIOIIMX B PEAKIUM BELIECTB, MO TerioBomy 3ddekty, Mo
W3MEHEHUIO CTENEHEW OKMUCIICHHS XUMHYECKUX JIEMEHTOB, MO OOPAaTUMOCTH, IO
YYaCTHUIO KaTajln3aTopa). DK30- U SHJIOTEPMUUYECKUE PEAKIIMH, TEPMOXUMHUYECCKUE
YpaBHEHMUS.

[TonsitTue 0 ckopocTH XUMHUYEeCKOW peakuuu. [loHsTHEe 00 OOpaTUMBIX H
HEOOPATUMBIX XUMUYECKUX peakiusix. [IoHATHEe 0 TOMOTeHHBIX M IeTepOTCHHBIX
peakuusx. [lonstue o karanuse. [lonsTne o xumMmruyeckoM paBHoBecuu. DakTopsbl,
BIIMSAIONIME HA CKOPOCTh XMMHUYECKOW PEAKIUU U TMOJOXKEHUE XUMHUUYECKOTO
paBHOBECHSI.

OKHUCITUTETFHO-BOCCTAHOBUTENILHBIE  PEAKIMK,  AJIEKTPOHHBIM  OanaHc
OKHCIIUTENIbHO-BOCCTAHOBUTEIBLHOM peaKIuu. CocraBiieHue YpaBHEHHUI



OKHCJIMTEIbHO-BOCCTAHOBUTENIbHBIX ~ PEAaKUU C  HCHOJB30BAHUEM  METOJIa
3JIEKTPOHHOTO OanaHca.

Teopus 3MEKTPOIUTUYECKON AUCCOLMAIIMHU. DIEKTPOIUTHI U HEAJIEKTPOJIHTHI.
KaTtnonsl, annoHbl. MeXaHU3M [HCCOLMAIIMU BEIIECTB C Pa3JIMYHBIMU BUIAAMU
XuMHU4eckoil csizu. CreneHs aucconuanuu. CUIIbHBIE U CIIa0bIe 3JIEKTPOJIUTHI.

Peakiun noHHOTO 0OMEHa. Y CI0BHS MPOTEKAHUS PEAKIIUH HOHHOTO OOMEHa,
MOJHBIE M COKpallléHHbIE HWOHHBIE YypaBHEHUs peakiui. CBoilCTBa KHUCIOT,
OCHOBAaHMM U cojJell B CBeTe TMpPEACTaBICHUN 00 AIEKTPOIUTHYECKOU
nuccounanuu. KauectBeHHble peakiii Ha HOHBL. [IOHSATHE O THApOIN3E CONEH.

Xumuueckuii IKCnepumenm:

O3HAKOMJICHHE C MOJICIISIMA KPUCTAUIMYECKUX PEMETOK HEOPraHUYECKHUX
BCII[ECTB — METAIOB W HeMeTaUIoB (Tpadura W anmasa), CIOKHBIX BEIIECTB
(xJopuaa HaTpus), UCCIEOBAHUE 3aBUCUMOCTU CKOPOCTU XMUMHUYECKON peakiuu
OT BO3JICUCTBUS PA3IUYHBIX (HAKTOPOB, HCCIEIOBAHUE HIIEKTPOIPOBOTHOCTH
pPacTBOpPOB BEWIECTB, IMpOLECCAa AWCCOLMALMUA KHCIOT, WLIEI0YEed M  COJIEH
(BO3BMOKHO  HCIOJIb30BAHME BHUACO MAaTE€pUANIOB), MPOBEICHUE  OIBITOB,
WUTIOCTPUPYIOIIUX ~ TMPU3HAKK  TMPOTEKAHUS  peakuui  HOHHOro  oOMeHa
(oOpazoBanue ocajaka, BBIJIEJICHHE Tas3a, oO0Opa3oBaHHWE BOJbI), OIbBITOB,
WUTIOCTPUPYIOIIUX — MPUMEPBI  OKUCIUTEIBbHO-BOCCTAHOBUTEIIBHBIX  PEaKLUN
(ropeHue, peakiuu pa3fioKEHUs, COSUHEHHUs), pAcliO3HABAHUE HEOPTraHUYECKUX
BEIIECTB C IMOMOINBIO KAYECTBEHHBIX PEAKIMA HA HOHBI, PEUICHUE
DKCIIEPUMEHTAJIBHBIX 3a/1a4.

Hemerajuibl 1 UX COeAMHEHUS

OO6mast xapaktepuctuka TranoreHoB. (OCOOEHHOCTH CTPOCHHS aTOMOB,
XapakTepHble cTerneHu okucieHus. CTpoeHue U (Ppu3nyueckue CBOMCTBA MPOCTHIX
BEIIECTB — TajloreHOB. XWMHUYECKHE CBOWCTBA HAa MNOpUMEpe  XJopa
(B3aUMOJEHCTBHE C METaUlaM{, HEMETaUIaMy, IIeJI0YaMH). XJIOPOBOJOPO/I.
CosisiHass KUCJIOTa, XMMUYECKUE CBOMCTBa, MOJydyeHHE, NpuMeHeHue. JlelicTBue
XJIOpa M XJOPOBOJOPOAA HA OpPraHW3M YeJIOBeKa. BaXHEWIHWe XJIOpUIbl U HX
HAXOXJCHUE B MPUPOJIE.

Oo6mas xapakrepuctuka 3neMeHToB VIA-rpynmnbel. OCOOEHHOCTH CTPOEHHUS
aTOMOB, XapaKTepHbIe cTereHu okucieHus. CTpoeHue u (HU3MYECKHUE CBOMCTBA
MIPOCTHIX BEIIECTB — KUCIOPOAA U Cepbl. AJUIOTPOITHbIE MOIU(DUKAIIMN KUCIOPOIa
U cepbl. XuMUYecKue cBoilcTBa cepbl. CepoBOOPOJ, CTpOCHUE, (PU3HUYECKHE U
XUMHUYECKUE CBOMCTBA. OKCUIBI CEpbl KaK MPEACTABUTEIN KUCIOTHBIX OKCHJIOB.
CepHas kuciora, (QHU3HUECKHE W XHMHYECKHE CBOMCTBAa (0OIME Kak
MPEACTaBUTENST KJjacca KHCIOT W chenuduyeckne). XHUMHUUYECKHE PEaKInu,
JeXalue B OCHOBE MPOMBIIUICHHOTO CHOco0a MOMYYeHUsI CEPHOM KHCIIOTHI.
[Ipumenenue cepHoi KucaoThl. COaM CEpHOM KUCIOTHI, KAYECTBEHHAs pEAKIMs Ha



cynabdaT-uoH. Haxoxaenue cepel u €€ coequHEHH B mpupoae. XUMHUECKOE
3arpsi3HEHHE OKPY’KAIOIIEH Cpeabl COECIMHEHHUSIMH Cepbl (KHCIOTHBIE JOXKIH,
3arpsiI3HEHUE BO3/IyXa U BOJIOEMOB), CIIOCOOBI €T0 MPEI0TBPAILCHUS.

OOmast xapakrepucTuka 37eMeHTOB VA-rpynnbel. OCOOEHHOCTH CTPOEHUs
aTOMOB, XapaKTEpHbIE CTENEHU OKHUCIIEHUA. A30T, paclpoOCTpaHEHUE B MPHUPOJIE,
dusznyeckue U XxuMudeckue cBoiictea. Kpyrosopor a3ora B nmpupoe. AMMHaK, ero
dusznyecKkue u XMMHUUECKHUE CBOMCTBA, OMy4yeHHe U nmpuMenenue. Conu aMMOHMS,
ux pU3NUECKUEe U XUMUYECKUE CBOWMCTBA, MpUMeHeHHe. KauecTBeHHas peakiius Ha
MOHBI aMMOHMS. A30THas KHUCJIOTa, €€ MoyydeHue, (PU3UYecCKue U XUMHUYECKHe
CBOiicTBa (0OIIME Kak TMpeJCTaBUTENS Kilacca KHUCIOT U  chenudpuyecKue).
Hcnonb3oBaHWEe HUTPATOB M COJIEM aMMOHUSI B KAauyeCTBE MHHEpAIbHBIX
yIo0peHnil. XuMUYECKOE 3arpsi3HEHUE OKPYKAIOIIEH Cpebl COETMHEHUSIMH a30Ta
(KUCIIOTHBIE JIOXKIM, 3arpsA3HEHHE BO3AyXa, HOuBbl U BonoémoB). docdop,
ayoTpornHele Moaupukauuu ¢docdopa, u3NUECKUEe U XUMUYECKUE CBOMCTBA.
Oxcug docdopa (V) u bochopHas kuciaota, Pu3ndIecKue U XUMHUUECKHUE CBOMCTBA,
nosyuenue. Mcnonp3oBanue GpocharoB B KaUeCTBE MUHEPAIBHBIX YI0OPEHUH.

Oo6mas xapakrepuctuka 3neMeHToB |V A-rpynmnbel. OCOOEHHOCTH CTPOEHHUS
aTOMOB,  XAapPaKTEpHbIE  CTEIIEHW  OKHUCJIECHMUS.  YIVIEpOA,  AJUIOTPOIIHBIE
Moau(pUKalMM, PACIpOCTpaHEHHE B MNpUPOAE, (U3MUECKHE U XUMHUYECKHUE
cBoicTBa. Ancopouus. Kpyrosopot yriepona B npupoje. Okcuabl yriepojaa, ux
du3nueckue M XUMHUYECKHE CBOICTBA, JEHCTBUE HA JKUBBIE OpPraHU3MBI,
NOJlyYeHUE U MPUMEHEHHE. DKOJIOTMYECKUE MPOOJIEMBbl, CBS3aHHBIE C OKCHJIOM
yraepona (1V), rumoresa riao6ambHOrO TOTEIJICHUS KIMMaTa, MapHUKOBBIN
addekr. YronpHas KuUcaoTa U €€ coM, uX (PU3NIECKUe U XUMHUYCCKHE CBOMCTBA,
noJiyueHue U npuMeHeHue. KauecTBeHHass peakuus Ha KapOOHAT-MOHBI.
Hcnonb3oBaHue KapOOHATOB B OBITY, MEIUIMHE, MPOMBIIIJIEHHOCTH U CEIbCKOM
XO34UCTBE.

[TepBoHayasibHbIE MOHATHS 00 OPraHUYECKUX BEIIECTBAX KAK O COCIUHEHMSIX
yriaepoja (MeTaH, 3TaH, 3TUJIEH, alleTHUIIEH, 3TaHOJI, TJINLEPUH, YKCYCHAsl KUCIIOTA).
[IpupogHble HMCTOYHUKK YTIEBOAOPOAOB (yrojib, MPUPOJIHBIA Ta3, HEPTH),
NPOAYKThl UX mepepaboTku (OE€H3MH), UX POJb B OBITY MU IPOMBIIUICHHOCTH.
[TonsiTe 0 OMOJIOTUYECKU BAXKHBIX BEILIECTBAX: )KHMpax, OeKax, yriieBojgax — U ux
poJiM B JKM3HM UEJOBEKa. MaTepualbHOE €IWHCTBO OpPraHUYECKUX U
HEOPTraHUYECKUX COCJIMHEHU.

KpemHuuii, ero Qusnueckue M XHUMHUYECKHE CBOMCTBA, MOJyYCHHE H
npuMmeHenue. CoenuHeHHs KpeMHusi B mnpupoze. OOmue mnpeacTtaBieHuss 00
okcunie kpemaus (IV) u kpemuueBoi kucinore. CHIMKAThl, UX UCIOJIb30BaHUE B
ObITY, B MPOMBIIUICHHOCTH. BaxxHeine cTpouTelbHble MaTepHallbl: KepamHKa,



CTEKJIO, IIEMEeHT, 0eToH, kene300eToH. [Ipobnempr 6e30MacHOr0 HMCIOIB30BAHUS
CTPOUTENIbHBIX MAaTEPUAJIOB B OBCEHEBHOM JKU3HHU.

Xumuueckuii IKCnepumenm:

U3ydeHue 00pa30B HEOPTaHMYECKUX BEIIECTB, CBOWCTB COJISTHOW KUCIOTHI,
MIPOBE/ICHUE KAYECTBEHHBIX PEAKIMN Ha XJIOPUJ-MOHBI U HAONIOJCHUE MPU3HAKOB
WX TIPOTEKAHWsI, OMBITHI, OTpaKalwmue (PU3NUECKHe W XUMHYECKHE CBOMCTBA
rajJoreHOB M HX COCIWHEHUI (BO3MOXKHO HCIOJIb30BAaHUE BHUACOMATEPHUAIIOB),
O3HAKOMJIEHWE C 00pa3laMu XJOPUAOB (TaJOTE€HUIOB), O3HAKOMIJICHHE C
oOpaslamu ceppl U €€  COeAUHEHUSIMU  (BO3MOXHO  HCIOJb30BaHHE
BUJIEOMATEPHUAITIOB), HAOIIOICHHE TIpoliecca OOYTIIMBaHUs caxapa IMoJ JACUCTBUEM
KOHIICHTPUPOBAHHOM  CEPHOM  KHUCJIOTBI, M3y4YEHUE XHMHYECKHX CBOMCTB
pa30aBIeHHON CEPHON KUCIIOTHI, MPOBEJCHNE KAaUeCTBEHHON PEaKIiy Ha Cyab(dar-
WOH W HAOJIOJeHWEe TpHu3HaKa €€ MPOTEKaHUs, O3HAKOMJIEHHE C (U3HUECKUMU
cBoiicTBaMu a3zora, ¢ochopa MU HUX COCIUHEHHH (BO3MOXKHO HCIIOJIb30BaHUE
BHJICOMATEpUAIIOB), 0Opa3liaMu a30THBIX U POCHOPHBIX yIOOpPEHUM, MOITyUCHHUE,
coOupaHue, pacrno3HaBaHUE U W3YYCHUE CBOMCTB aMMMakKa, MPOBEICHUE
KaueCTBEHHBIX PEaKIMii Ha MOH aMMOHHMS U PochaT-uoOH U M3YyYEHHUE MPU3HAKOB
UX IPOTEKaHHUsI, B3AMMOJICHCTBUE KOHIIEHTPUPOBAHHON a30THOW KUCJIOTHI C MEJIbIO
(BO3MOKHO HCIIOJIb30BaHUE BUJICOMATEPHUAIIOB), U3Yy4YEHUE MoZEeNen
KPUCTAUIMYECKUX peIIETOK aiMasza, rpadura, ¢yiepeHa, O3HAKOMIICHUE C
MPOIECCOM  aJCOPOLMM PACTBOPEHHBIX BEIIECTB AKTUBUPOBAHHBIM YIJIEM U
YCTPOMCTBOM NPOTHBOras3a, MoJyueHue, coOupaHue, pacro3HaBaHUE M U3y4YeHUE
CBOMCTB YIJIEKHCJIOTO Tra3a, MPOBEICHNE KaueCTBEHHBIX PEaKIMii Ha KapOOHAT U
CUJIMKAT-MOHBl W HW3YYE€HHE MPU3HAKOB UX NPOTEKAHUS, O3HAKOMIICHHE C
MPOAYKIIMEH CHUJIUKATHOM MPOMBIIIUICHHOCTH, PEIICHHE SKCIEPUMEHTAIbHBIX
3a/1a4 1o TeMe «BaxHenmme HeMeTauTbl M UX COCTUHEHUS.

MeTaJiibl 1 MIX COeIMHEHU S

OO01mast XxapakTepUCTHKa XUMHUYECKUX DJIEMEHTOB — METAJUIOB Ha OCHOBAHHUH
ux TmnonoxeHus B llepmogmyeckor cucrteMe xumuueckux daeMmeHTtoB J[. W.
MenpeneeBa u crpoeHusi aroMoB. CTpoeHue MeTaiuioB. MeTtamuyeckas CBs3b U
METAUIMYECKAsT ~ KPUCTAJUIMYECKAss  PEIIETKA.  DJEKTPOXUMUYECKHMH  PAX
HaMpsHKEeHUN MeTaiwoB. OU3nyeckue U XMMUYECKUe CBOMCTBAa MeTaiuioB. OO0mue
CIOCOOBI TIONy4eHHUST MeTaioB. [loHATHE O KOPPO3UM METAIJIOB, OCHOBHBIC
criocoObl 3aluThl UX OT Koppo3uu. CruiaBbl (CTallb, YyTyH, JIOPATIOMUHUH,
OpoH3a) ¥ X MPUMEHEHHUE B ObITY U MPOMBIIIIIICHHOCTH.

[Ilenounsie mMeTambl: nonoxkeHue B llepuognyeckon cucreme XMMHYECKHUX
sanemeHntoB JI. M. MeHaeneeBa, CTpOCHHME MX aTOMOB, HaXOXJECHUE B MPUPOJE.
du3nuecKkue U XMMHUYECKUE CBOMCTBA (Ha mpuMmepe Hatpus U Kanus). OKCUuasl u



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

[[lenoyHno3emenbpHblE METAUIbI MarHMid MW KaJbLMA: IIOJIOXKECHHE B
[Tepuomuueckon cucremMe xumudeckux sneMeHToB JI. M. MenaeneeBa, crpoeHue
MX aTOMOB, HaX0XJEHUE B Npupoae. PU3NUEeCKUEe 1 XMMUUYECKUE CBOMCTBA MarHus
U Kanblus. Baxueilue coequHEHUs KalblUs (OKCHI, TUIPOKCHUI, COJH).
JKécTkocTh BOJBI U CITOCOOBI €€ yCTpaHEHUS.

AJtoMuHUN: TIo10)keHue B [leproindeckor cucTeMe XMMUYECKUX 3JIEMEHTOB
. . MenneneeBa, CTpoeHHE aTtoma, HaxoXAcHWE B mpupoae. dPusmueckue u
XUMHUYECKHE CBOMCTBA alFOMUHMSA. AM(OTEpHBIE CBOMCTBA OKCHJIa U THAPOKCHIA
aJIIOMMHMUSI.

Keneso: nonoxenne B [lepuoguueckoi cucreme XMMHYECKUX 3JIEMEHTOB /1.
. MengeneeBa, CTpo€HHE aToma, HaxOXJIeHUE B mnpupoaec. Duznyeckue u
XUMHYECKHE CBOMCTBA kene3a. OKCUIbI, THAPOKCUIBI M conn xkenesa (1) u xenesa
(1), ux cocraB, CBOMCTBA U MOJyUCHUE.

Xumuueckuii IKcnepumenm:

O3HAKOMJICHME ¢ o0pa3llaMd METAJIOB U CIUIABOB, HUX (HU3NUYECKUMU
CBOMCTBAMH, M3Y4Y€HHE  PE3YJIbTAaTOB  KOPPO3WH  METAIOB  (BO3MOIYKHO
WCIIOJIb30BaHUE BHUJCOMATEPHATIOB), OCOOCHHOCTEH B3aWMOJCHUCTBUS OKCHIA
KJIbIIUSI W HATpus C BOJOM (BO3MOXKHO HCIOJB30BAHUE BHUACOMATEPHAIIOB),
HCCIICIOBAHUE CBOMCTB KECTKOM BOJIBI, ITPOLECCA TOPEHUS KeJe3a B KUCIOPOJE
(BO3MOXKHO  HCTOJIb30BAHWE  BHUJICOMATEPUANIOB), TPU3HAKOB  IPOTCKAHUS
KAYECTBCHHBIX PEAKIIMKA HA WOHBI: MarHus, KIbLHS, aIFlOMUHUS, [IUHKA, JKEJIe3a
(1) u xene3a (1), meau (1), HabnMrOIEHHE U OMKMCAHUE MPOIECCOB OKPAIINBAHUS
MJJaMEHH MWOHAMU HaTpusi, Kalus U Kaiblusg (BO3MOXHO HCIIOJIb30BaHUE
BUJICOMATEPUAIIOB), UCCIIEIOBaHNE aM(OTEPHBIX CBOWCTB THMAPOKCUIA ATIOMUHUS
Y TUAPOKCHUJIA [MHKA, PEIICHUE YKCTIEPUMEHTAJIbHBIX 3a7a4 10 TeMe «Baxknenmue
METAaJlJIbl U UX COCAMHCHUS.

XHUMHUS ¥ OKpPY:KaoUias cpeaa

BemecTtBa m marepuansl B INOBCEAHEBHOW XW3HM YeloBeKa. besomacHoe
MCIIOJIB30BaHUE BEILECTB M XMMHUYECKUX peakuuil B ObITy. [lepBasi momoinb npu
XAMUYECKUX 0KOTaxX U OTPABJICHUSX.

XUMUYECKOE 3arpsi3HEHHE OKpYKarolehd cpeapl (MpelesibHasl JOoMyCcTUMast
KOHIIeHTpalus BemiecTB, nanee — [1/IK). Ponb xumMun B pemieHun 3K0JIOrHYECKUX
npooiem.

Xumuyeckuii IKCnepumenm:

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

Mexcnpeomemmnoie ceasu



Peanuzamnus MexXnpeaMeTHBIX CBs3e€d MpH WM3YYeHHMM XUMHUHU B 9 Kiacce
OCYILIECTBIISIETCSl 4e€pe3 HCIOJb30BaHWE KaK OOIIMX eCTECTBEHHO-HAYYHBIX
MOHSTUN, TaK U TOHATHUH, SIBISIOIIUXCS CUCTEMHBIMH JIJISl OTACIBbHBIX MPEIMETOB
€CTECTBEHHO-HAYYHOTO IMKJIA.

OO1mMe ecTeCTBEHHO-HAYUYHbIE MOHSTHUS: HAy4dHbIM (DaKkT, rumoresa, 3aKoH,
TEOpWsl, aHalM3, CHHTE3, KIacCCH(PUKAIMS, TEePUOANIHOCTh, HAOIIOICHUE,
OKCIEPUMEHT, MOJEIHPOBAHUE, H3MEPEHHUE, MOJEJb, SIBICHHUE, MAaPHUKOBBIN
s PeKT, TEXHOIOTHS, MaTEPHUAIIBI.

®duzuka: Marepusi, aToMm, OJEKTPOH, MPOTOH, HEUTPOH, HOH, HYKIUJ,
W30TOMBI, PAJMOAKTUBHOCTh, MOJICKYJIA, SJICKTPUUYECKUN 3apsiji, MPOBOJIHHKH,
MOJIYIPOBOJHUKH,  JTUAJICKTPUKUA, (POTORIEMEHT, BEIIECTBO, TENO, OO0BEM,
arperaTHoe COCTOSIHUE BEIECTBA, ra3, pacTBOP, PACTBOPUMOCTb, KpUCTAITUNYECKast
pemérka, CIulaBbl, (PU3MUYECKUE BEIMYMHBI, €IWHUIBI U3MEPEHUS, KOCMUYECKOE
IPOCTPAHCTBO, IJIAHETHI, 3BE3/1b1, COJHIIE.

buonorusi: ¢orocuHTes, npIxaHue, OMocdepa, IKOCUCTEMA, MHHEPAIbHBIE
yI0OpeHus, MUKPOAJIEMEHTBI, MAKPOIJIEMEHTHI, ITNTATEIbHBIC BEIIECTBA.

['eorpadus: armocdepa, ruapochepa, MHUHEpPaNbl, TOPHBIE MOPOJBI,
II0JIE3HBIE UCKOIAEMbI€, TOILIIMBO, BOJHBIE PECYPCHI.



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

JINYHOCTHBIE PE3YJIBTATHI

JIMYHOCTHBIE pPE3yNbTaThl OCBOEHHUS MPOTPaMMbl OCHOBHOTO OOIIETO
oOpa3oBaHUsl JOCTUTAIOTCS B XOJie OOYyYEeHHMs] XMMUU B €IMHCTBE Y4YeOHOU u
BOCHUTATEILHON JEATEIBHOCTH B COOTBETCTBUU C TPAJIUIIMOHHBIMU POCCUMCKUMHU
COI[MOKYJIbTYPHBIMH M JTYXOBHO-HPAaBCTBEHHBIMU IIEHHOCTSIMU, MPUHATHIMH B
oOIIeCTBE TMpaBUJIaMU U HOpPMaMHU I[OBEJEHUS U CIHOCOOCTBYIOT Ipolieccam
CaMOTO3HaHUSs, CAMOPA3BUTHUS U COLIMATIM3AIIMHN O0yUYarOIINXCS.

JIn4HOCTHBIE  pe3yNbTaThl  OTPaXKalOT  TOTOBHOCTh  OOYYalOIIUXCS
PYKOBOJICTBOBATbCSI CHUCTEMOM TO3WTHBHBIX LEHHOCTHBIX OPHUEHTAMA W
pacIIMpEeHUE OIbITA JICITEILHOCTH HA €€ OCHOBE, B TOM YHCJIE B YACTH:

1) maTpuoOTHYECKOTr0 BOCTIMTAHUS

LIEHHOCTHOI'0 OTHOILIECHUS K OTEYECTBEHHOMY KYJIbTYPHOMY, HCTOPUYECKOMY
M HAy4YHOMY HACJIECAWI0, NMOHWMAaHUS 3HAYEHHUS XMMHYECKOM HAyKH B JKA3HU
COBPEMEHHOI'0 O0OIIEeCTBA, CIIOCOOHOCTH BIAAECTh JIOCTOBEpHOM HH(pOpMaIUe o
MEPEIOBbIX JOCTUXKEHUSIX W OTKPBITUSX MHUPOBOM M OTEUECTBEHHON XHMUH,
3aMHTEPECOBAHHOCTH B HAYYHBIX 3HAHUSAX 00 YCTPOMCTBE MUpPA U 0OIIECTBA;

2) rpasKAaHCKOT0 BOCITUTAHMS:

MPEJCTABJICHUSI O COLUMAIBHBIX HOPMax M MPABWIAX MEXKINYHOCTHBIX
OTHOIIIEHUH B KOJIJIEKTUBE, KOMMYHUKATHUBHOW KOMIIETEHTHOCTU B OOILECTBEHHO
MOJIC3HOM,  Y4eOHOMCCIENOBATENbCKOM, TBOPYECKOM W JAPYrHMX  BHJAX
NeSATeTbHOCTH, TOTOBHOCTH K Pa3HOOOpPAa3HOW COBMECTHOM EATENLHOCTH TpHU
BBITIOJIHGHUHM YYEOHBIX, TO3HABATEIbHBIX 3a/lay, BBIMOJHEHUHN XUMHUYECKUX
HKCIIEPUMEHTOB, CO3IaHUU YUEOHBIX MPOEKTOB, CTPEMJICHUS K B3aUMOIIOHUMAHUIO
M B3aUMOIIOMOIIM B TIpollecCe€ HITOM Y4YEOHOU NESITENBHOCTH, TOTOBHOCTU
OLICHUBAaTh CBOE IMIOBEAECHHE W TIOCTYIIKM CBOMX TOBApUIIEH C TMO3ULUU
HPABCTBEHHBIX U MPABOBBIX HOPM C YUETOM OCO3HAHUSA MOCIEICTBHI MOCTYIKOB;

3) HEHHOCTH HAYYHOT'0 TIO3HAHUSI

MHPOBO33PEHUYECKUE TIPEJICTABICHHUSI O BEUIECTBE M XMMHUUYECKOW PEaKIIUH,
COOTBETCTBYIOIIIME COBPEMEHHOMY YPOBHIO Pa3BUTHUSI HAYKHM WU COCTABISIOLINE
OCHOBY 11 TIOHUMAHUsSI CYIIHOCTH HAYYHOW KapTHHBI MUpPA, MPEACTABICHUS 00
OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHS IPUPOABI, B3aUMOCBS3SIX YEJIOBEKA C
MIPUPOJTHOM CPENOM, O POJIM XUMHUU B TTIO3HAHUU 3TUX 3aKOHOMEPHOCTEM;

M03HABATEIbHBIE MOTHUBBI, HAIIPABJICHHBIE HA MOJIYYEHHE HOBBIX 3HAHHUM IO
XUMUHU, HEOOXOIUMBIE i OOBSICHEHUS HAOJIOMAeMbIX TPOIECCOB U SIBIICHUH,
MO3HABATENIbHON, MH()DOPMAIMOHHOW M YHUTATEIBCKOW KYJIbTYpPhl, B TOM YHCIIE
HABBIKOB CaMOCTOSITENIbHOM paloThl C Y4YeOHBIMU TEKCTaMH, CIPABOYHOU



JUTEPATypOi, MOCTYMHBIMU TEXHHUUYECKUMU CPEACTBAMH HH(POPMAIIMOHHBIX
TEXHOJIOTUH;

UHTEpeC K OOYYEHHUI0 U TO3HAHUIO, JI0003HATEIBHOCTh, TOTOBHOCTH U
CIOCOOHOCTh K  €caMOOOpa3OBaHMIO, TPOEKTHOM U  HCCIEIOBATEIbCKOM
NESATEIbHOCTH, K OCO3HAHHOMY BBIOOPY HAINpaBIEHHOCTH M YPOBHA OOy4YeHUsS B
JIaTbHEHIIIEM;

4) popMHUPOBAHUS KYJIBTYPHI 310POBbSIL:

OCO3HAHHUE IIEHHOCTU KW3HU, OTBETCTBEHHOTO OTHOUIEHUS K CBOEMY
3JI0POBbIO, YCTAaHOBKHM Ha 370pPOBBIM 00pa3 >KU3HU, OCO3HAHWE MOCIEACTBUN U
HEIPUATUE BPEIHBIX MPUBBIYEK (YIOTPEOICHHS aIKOTOJs, HAPKOTUKOB, KypEHHUS),
HEOOXOJMMOCTH COOJIIOJICHUST TpaBui OE30MAaCHOCTH TpU  OOpalIeHHUH C
XUMHUYECKMMH BEIIECTBAMU B OBITY U PEAbHON KU3HH;

5) Tpy10BOT0 BOCTIMTAHUSI:

MHTEpEC K NPaKTUYECKOMY U3YUYEeHHIO ITpodeccuil U Tpyda pa3InyHoro posa,
YBaXEHUE K TPyAYy W pE3ylbTaTaM TPYAOBOW JEATEIbHOCTH, B TOM YHCIIE Ha
OCHOBE IPUMEHEHUs MPEJAMETHBIX 3HAHUW 1O XUMHUHU, OCO3HAHHBIA BBIOOD
VWHIUBUYAIbHOM TPAEKTOPUU MPOAOHKEHUS 00pa30oBaHUs C YUETOM JIMYHOCTHBIX
MHTEPECOB U CIOCOOHOCTH K XMMHHU, OOIIECTBEHHBIX UHTEPECOB U MOTPEOHOCTEMH,
yCIEeHON po(eCCUOHATIBHON IE€ATEIbHOCTU U Pa3BUTHsI HEOOXOJUMBIX YMEHHH,
TOTOBHOCTb aJJaliTUPOBATHCS B IPO(HECCHOHATIBHOU CpeEIE;

6) IK0JIOrNYeCcKOro BOCIIUTAHUS

HKOJIOTUYECKU II€JIECO00pa3HOE OTHOIIEHHWE K NPUPOJIe KaK HCTOUYHUKY
YKU3HHM Ha 3eMJle, OCHOBE €€ CyIIECTBOBAaHMS, IOHUMAaHUE LICHHOCTU 3JI0POBOIO U
Oe3omacHOro oOpas3a >KM3HU, OTBETCTBEHHOE OTHOIICHHE K COOCTBEHHOMY
(GU3MYECKOMY M TICUXMYECKOMY 370pPOBBIO, OCO3HAHHE LEHHOCTH COOJIIOICHUS
npaBui 0€30MACHOTO MOBEAEHUS MTPU padoTe C BEIIECTBAMU, a TAK)KE B CUTYaLUsX,
YTPOXKAOIIUX 310POBBIO U )KU3HU JIOEH;

CHOCOOHOCTH TPUMEHSTh 3HAHUS, MOJIy4aeMble MPU MU3YUYEHUU XHUMUH, IS
peleHns 3a1a4, CBA3aHHbBIX C OKPYKAIOLIENH IPUPOJHON CPEOH, I OBBIIICHUS
YPOBHSI  3KOJIOTMUYECKOM  KYyJIbTYpbl, OCO3HaHUS TIJ00AaJbHOTO  Xapakrepa
HKOJIOTHYECKUX MpOoOJeM M MyTell HUX pelieHus MOCPEACTBOM METOAOB XUMUM,
HKOJIOTMYECKOTO MBIIUIEHNS, YMEHUs PYKOBOJCTBOBAaThCS UM B ITO3HABATEJIBHOM,
KOMMYHUKATUBHOM Y COLMAJILHON ITPAKTHKE.

METANPEJMETHBIE PE3YJIBTATHI

B cocraBe MeTanpeaMETHBIX pE3yJNbTATOB BBIJIEISAIOT 3HAUMMbIC JUIS
dbopMUpOBaHHS MHPOBO33PEHUS OOIIEHAyYHble TMOHATHS (3aKOH, TeEOopus,
IOPUHLIMII, TUIIOTE3a, PaKT, cucTeMa, MpoIecc, HIKCIIEPUMEHT U APYTOe.), KOTOpbIe
UCIOJIB3YIOTCS B €CTECTBEHHO-HAYYHBIX Y4YEOHBIX MpeaMeTax W MO3BOJISAIOT Ha
OCHOBE 3HaHUN M3 ATUX MPEAMETOB (POPMUPOBATH MPEACTABICHUE O LIEJIOCTHOM



HAyYHOW KapTHUHE MHUPA, U YHUBEpPCAJIbHbIC yUeOHBIC AEUCTBUS (TIO3HABATEIbHBIC,
KOMMYHUKATHBHBIC, DPETYJISTHBHBIC), KOTOpPhIE 0OECIeunBarOT (POPMUPOBAHUE
TOTOBHOCTH K CaMOCTOSITEJIbHOMY IUUIAHUPOBAHUIO W OCYIIECTBICHUIO y4eOHOMU
JIEATEIILHOCTH.

ITo3HaBaTe/ibHbIE YHMBEPCAJIbHBIE YUeOHbIE HeiiCTBUS

ba3zoBble Jiornueckue JaeicTBuA:

YMEHHUSI HCMOJB30BaTh MNPUEMBI JIOTUYECKOTO MBIIIJIEHUS TPU OCBOCHUU
3HAHUMU: PACKPBIBATH CMBICT XUMHUYECKUX MOHSATHUH (BBIACISATH UX XapaKTEPHbIC
MPU3HAKK, YCTaHABJIMBATh B3aUMOCBSI3b C JPYTMMHU THOHSATHUSIMH), HUCIOJIb30BaTh
MOHATHUS JIJIs1 OOBSCHEHUS OT/ICIbHBIX (PAKTOB U SIBJICHHM, BHIOMpPATh OCHOBAHUS U
KPUTEPUH VISl KIACCH(PUKAINMKA XUMHUYECKHUX BEIIECTB W XHMHUUYECKHX PEaAKIUH,
YCTaHABJIMBATh MPUYUHHO-CIICICTBEHHBIE CBSI3M MEXKIYy OOBEKTaMH H3Y4YCHHS,
CTPOUTH JIOTUUECKHE pacCyXAeHUs (MHAYKTHUBHBIC, JICTYKTHUBHbIC, 10 aHAJIOTHH),
JieNaTh BBIBOJIBI M 3aKIIOUCHUS

YMEHHUE TMPUMEHSATH B TIpOIEcce TMO3HAHMUS TOHATUSA (TIPEAMETHBIE W
METaNnpeIMETHBIC), CAMBOJIUYECKHUE (3HAKOBBIC) MOJICTU, UCTIOIb3yEMbIC B XUMUH,
npeoOpa3oBbIBATH MIMPOKO MPUMEHSIEMbIE B XUMUU MOJEIbHBIC MPEICTABICHUS —
XUMHUYECKUH 3HAK (CHMMBOJI DJIeMEHTa), XUMHYecKas ¢GopMmylia U YpaBHCHHUE
XUMHUYECKOW PEaKIUh — MPU PElIeHUH Y4eOHO-TI03HABATEIbHBIX 3a7a4, C y4ETOM
ATUX MOJICTBHBIX MPEJCTABICHUI BBISBIATh M XapaKTEpU30BaAThb CYIIIECTBEHHbIC
MPU3HAKU U3YyYaeMbIX OOBEKTOB — XMMHUUYECKUX BEIIECTB U XUMHUYECKUX PEAKIIUMN,
BBIBIIATE  OOIIME  3aKOHOMEPHOCTH, IPUYMHHO-CICJACTBEHHBIC CBSI3M U
MPOTHBOPEUMS B U3yUaEMbIX MPOLIECCaX U SBJICHUSX.

ba3oBble ucciiefoBarTe/IbCKHe AeiiCTBUS.

YMEHHE HCIOJIb30BaTh MOCTABJICHHBIE BOMPOCHI B KAue€CTBE HHCTPYMEHTA
MO3HAHUS, a TaKKe B KayeCTBE OCHOBBI [JIi (POPMHUPOBAHUSI THUIOTE3bI IO
MIPOBEPKE MPABUIBHOCTH BBICKA3bIBAEMBIX CYKJICHU;

MPUOOPETEHUE OIbITa 110 TUTAHUPOBAHHWIO, OPTaHU3AIMU M IMPOBEICHHUIO
YYCHUYECKUX OKCIEPUMEHTOB, yMEHHE HaOIwaaTh 3a XOJ0M Mpoliecca,
CaMOCTOSITEJILHO MPOTHO3UPOBATH €ro Pe3ysbTaT, PopMyaupoBaTh 0000IIECHUS U
BBIBO/IbI 110 Pe3yJibTaTaM MPOBEAEHHOTO OMbITa, UCCIICIOBAHUS, COCTABIATh OTUET
O MpoJIeTTaHHOM padoTe.

Pabora c undopmanueii:

yMEHHUE BBIOMpATh, AHAIMU3UPOBATH W HWHTEPIPETUPOBATH HHGPOPMAIUIO
Pa3IMYHBIX BUJIOB U (POPM MPEACTABICHUS, MOJYyYaeMyI0 W3 Pa3HbIX UCTOYHUKOB
(Hay4HO-TIONYyJISIpHAsl  JIUTEpaTypa XUMHYECKOTO COJEpKaHUs, CIPABOYHbBIC
nocoOusi, pecypcsl MHTepHETa), KPUTUYECKH OIICHHUBATH MPOTUBOPEUYHBYIO H
HEJI0OCTOBEPHYIO MH(OPMAITHIO;



YMEHUE NPUMEHATH Pa3jIu4HbIE METOJbl M 3aMpPOChl MPU NOHUCKE U OTOOpE
uHGOpMAIlMU U COOTBETCTBYIOIIMX JAHHBIX, HEOOXOAMMBIX JJIsi BBITIOJHEHUS
y4eOHBIX U MO3HABATEIbHBIX 3324 ONPEAEIEHHOTO THIIA, TPUOOPETEHUE ONBITA B
00JaCTM  HMCHOJB30BaHUS  MHGOPMAIIMOHHO-KOMMYHUKATUBHBIX  TEXHOJOTHUH,
OBJIaJICHUE KYJbTYPO aKTUBHOTO HCIIOJIb30BaHUS PA3JIMYHBIX TOMCKOBBIX CHCTEM,
CaMOCTOSITENIFHO BBIOUpATh ONTUMANFHYIO (hOpMY MpeAcTaBlIeHUsT HHPOPMAIUK U
WUTIOCTPUPOBATh PEIIAEMbIE 337a4d HECJIOKHBIMU CXEMaMH, JrharpaMmamu,
Ipyrumu opmamMu rpaduKu U UX KOMOUHALIUSIMU;

YMEHUE UCIOJIb30BaTh MW aHaJIM3UpoBaTh B IIpolecce Yy4eOHOH U
HCCJIEIOBATENLCKONW JEATEIbHOCTH UHPOPMAIIMIO O BIUSHUU MPOMBIIUIEHHOCTH,
CEJIbCKOTO XO3SIIICTBA M TPAHCIOPTAa HAa COCTOSIHHE OKPYKAIOIIEH NPUPOTHON
Cpelbl.

KoMMyHMKATHBHBIE YHHBEPCAJbHbIC Y4eOHbIe JeHCTBHSA:

YMEHMs 3a/aBaThb BONPOCH (B XOA€ Juanora M (WJIM) JOUCKYCCHM) IIO
CyLIECTBY  OOCYXJaeMOWl  TeMbl, (OPMYJIHpPOBATH CBOM  IPEAJIOKECHHS
OTHOCHUTEJIBHO BBIIIOJHEHUS NPEJI0KEHHOM 3a/1a4u;

YMEHUSI  NPEJCTaBIATh  MOJYYEHHbIE  pe3yJbTaThl  MO3HABATEJILHOU
JNEATEIPHOCTH B YCTHBIX W IIMCBMEHHBIX TEKCTaX; JeJIaTh NPE3CHTALUIO
PE3yJIbTaTOB BBIMOJHEHUS] XMMHUYECKOTO IKCIEpUMEHTa (J1a00paTOpHOTO OMbITa,
71a00paTopHOI pabOTHI IO KCCIIEIOBAHUIO CBOMCTB BEIIECTB, yUeOHOTO MPOEKTA);

yMEHUSI Y4E€OHOTrO COTPYAHMYECTBA CO CBEPCTHHKAMU B COBMECTHOM
IIO3HABATEJIBHOM W MCCIIEIOBAaTEIbCKOM  JACSATEIBHOCTH  IIPU  PELIECHUU
BO3HUKAIOIIKMX MPOOJIEM Ha OCHOBE yuyéTa OOIIMX HHTEPECOB M COIJIACOBAHUS
no3uuil (00cyXeHusi, OOMEH MHEHMSIMH, «MO3TOBBIE LITYPMbD», KOOPAUHALUS
COBMECTHBIX JEHCTBUM, OINpEIEICHUE KPUTEPUEB II0 OLEHKE KadecTBa
BBITIOJTHEHHOUN pabOThI U ApyTHe).

PerynsiTuBHBIC YHHBeEpPCAJbHbIC Y4eOHbIe NeHCTBHA:

YMEHUE CAMOCTOSTENBHO ONPENENATh LENH JEATEIbHOCTH, IUIAHWPOBATh,
OCYUIECTBJISITh, KOHTPOJIHUPOBATh U MPU HEOOXOJMMOCTH KOPPEKTUPOBATH CBOKO
NesATEIbHOCTh, BBIOUpaTh Harbonee 3PpPeKTUBHbIE CIIOCOOBI pelIeHusl y4eOHbIX U
MO3HABATENIbHBIX 33Ja4, CaMOCTOSITEIbBHO COCTaBJISATh WJIM KOPPEKTUPOBATH
MIPEJIOKEHHBIM  QITOPUTM JEHUCTBUUA MPU BBINIOJHEHUM 33JaHUM C YYETOM
MOJTy4YEHHUS! HOBBIX 3HAHHUU 00 M3ydyaeMbIX OOBEKTax — BEIIECTBAX U PEAKIUSX,
OLICHMBATh COOTBETCTBUE IMOJYYEHHOTO pe3yJibTaTa 3asBJICHHON LEIH, YMEHHE
MCIIOJIb30BaTh U aHAIM3UPOBATh KOHTEKCTHI, MPEJIaraéMble B YCIIOBUU 33JIaHUN.

HPEAMETHBIE PE3YJIBTATBI

B cocraBe mpeaMeTHBIX pPE3yJabTaTOB IO OCBOCHHIO 00S3aTE€IBHOTO
CoJlep KaHMs, YCTAHOBJICHHOTO JaHHOW ¢enepaibHON pabodeil mporpaMMoH,
BBIICJISIIOT: OCBOEHHBIE OOYYaIOIIMMHCS Hay4YHbI€ 3HAHUSA, YMEHUS U CIIOCOObI



NEUCTBUN, chHenupuIecKue I TpeAMETHOW obmactn «XUMHS», BUIBI
JEATEIbHOCTH 1O  TMOJYYEHHIO HOBOIO  3HAHUS, €ro HWHTEpHpETalnH,
peo0pa30BaHUIO U MPUMEHEHUIO B PA3JIMYHBIX YI€OHBIX U HOBBIX CUTYyaITUsX.

K xonIy oOyuenus B 8 kiiacce npeiMEeTHbIE PE3yJIbTaThl HA 0a30BOM YPOBHE

JOJKHBI OTpaXkaTh CPOPMUPOBAHHOCTD Y OOYHAIOIINXCS YMEHUM:

e PpACKpBIBATh CMBIC] OCHOBHBIX XMMHUYECKHUX MOHSTHUN: aTOM, MOJIEKYJa,
XUMHUYECKUN 3JIEMEHT, MPOCTOE BEIIECTBO, CIOKHOE BEIIECTBO, CMECh
(omHOpOAHAS M HEOJHOPOAHAS ), BAJIGHTHOCTh, OTHOCUTENIbHASI aTOMHAS U
MOJIEKYJISIpHAs Macca, KOJIMYECTBO BEIIECTBA, MOJIb, MOJSIpHas Macca,
MaccoBas JI0Js1 XUMUYECKOTO 3JIEMEHTa B COCIMHEHUU, MOJISIPHBINA 00BEM,
OKCHUJ, KHCIIOTa, OCHOBaHHUE, COJIb, 3JIEKTPOOTPULATEIBHOCTh, CTEIEHb
OKHUCIICHUS, XUMHUYECKasl peaKuus, KiIacCUPUKALMS pEeakiuil: peakiuu
COCIMHEHUSA, PEAKIMU PAa3JIOKEHUs, PEAKIMU 3aMEIICHUs, PEaKIuu
oOMeHa, 3K30- U SHJOTEPMHUUECKHUE PEAKIINH, TEIII0BOU A EKT peakiinm,
AIpO aToOMa, AJIEKTPOHHBIM CIOM aroma, aToMHas OpOUTallb, PaIUYC
aToMa, XUMHUYECKasl CBs3b, MOJSIPHAS W HEMOJSpHAs KOBAJICHTHAsl CBA3b,
VMOHHAs CBA3b, MOH, KaTUOH, aHMOH, PACTBOP, MAccoBas J0Ji BeEIlEeCTBa
(mporeHTHAs! KOHIIEHTpAIKsl) B pacTBOPE;

e WUIIOCTPUPOBATh B3aHUMOCBS3b OCHOBHBIX XHMHUYECKHX TIOHATUHA U
MPUMEHSITh 3TU TTOHSATHUS MPU OMKUCAHUU BEIIECTB U UX MPEBPAIICHUI;

e HCIOJb30BAaTh XHWMHUYECKYIO CHUMBOJMKY JJII COCTaBJICHHS (HOpMYT
BEILIECTB U YPABHEHU XUMHUYECKUX PEAKIIHII;

e ONpENENsATh BAJCHTHOCTh aTOMOB DJIEMEHTOB B OMHAPHBIX COCIUHEHUSX,
CTENIEHb  OKUCIIEHUS  DJEMEHTOB B  OWHApHBIX  COCAMHEHUSX,
NPUHAAJIEKHOCTh BEIIECTB K ONPEAEIEHHOMY KJIACCy COEOUHEHUH TIO0
dbopmynaMm, BHUJ XUMHUYECKOW CBsI3M (KOBaJeHTHAas M HOHHAs) B
HEOPraHUYECKUX COEAUHEHUSX;

e packpbiBaTh cMbIci Ilepuoanueckoro 3akona JI. WM. Menaeneena:
JIEMOHCTPUPOBATh TOHUMAHHUE TEPUOJAUYECKON 3aBHCUMOCTH CBOWCTB
XUMHUUYECKUX AJIEMEHTOB OT MX moJjioxkeHus B Ilepuognueckoil cucreme,
3aKOHOB COXpPAHEHHS MAacCChl BEIECTB, MOCTOSHCTBA COCTaBa, aTOMHO-
MOJIEKYJISIPHOTO YUYE€HUSsI, 3aKOHAa ABOTrajipo;

e ONHUCHIBATh W XapakTepuszoBaTh TabmuuHyro dopmy I[lepuonnueckoit
CUCTEMbl XHMHMUYECKHX OJJIEMEHTOB: pa3ju4aTh I[IOHATHUS «TJaBHAs
noarpynmna (A-rpymnmna)» u «nobounas noarpynna (b-rpymnmna)y, maneie u
OONbIIME TIEPUOJBI, COOTHOCUTH OOO3HAYEHUS, KOTOpPHIE HMEIOTCS B
tabmuie «llepmomuueckass cucTeMa XHUMHYECKHX diemeHToB J[. .
MeHneneeBay € YHCIOBBIMM XapaKTEpPUCTHKAMH CTPOEHUS aTOMOB



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

KJIacCU(PUIMPOBATh XUMUYECKHE DJIEMEHTHI, HEOPTaHUYCCKHE BEIIECTBA,
XUMHUYECKUE peakiuu (10 YUCIy U COCTaBy YYacTBYIOUIUX B pPEaKIUU
BEIIIECTB, 110 TETUIOBOMY (D EKTY);

XapaKTepHU30BaTh (OMUCHIBATH) OOIIME XUMHUYECKHE CBOMCTBA BEIIECTB
Pa3TUYHBIX KJIACCOB, TIOJTBEPKIasi OMUCAHUE MPUMEPaMHU MOJIEKYISIPHBIX
ypaBHEHUHN COOTBETCTBYIOIIUX XUMUYECKUX PEAKIIHIA;

MPOTHO3MPOBATh CBOMCTBA BEIIECTB B 3aBUCUMOCTH OT UX Ka4€CTBEHHOTO
COCTaBa, BO3MOXXHOCTH TMPOTEKAHUS XUMHUYECKUX TPEBpALCHUNA B
Pa3TUYHBIX YCIOBUSX;

BBIYHCIIATh OTHOCHTEIBHYIO MOJICKYJISIPHYI0O W  MOJIIPHYIO MAacChl
BEII[ECTB, MAaCCOBYIO JIOJII0 XHMHYECKOTO »dJIeMeHTa 10 ¢opmyre
COEJIMHEHHUS, MACCOBYIO JIOJIO BEIIECTBA B PACTBOPE, IPOBOJUTEH PACUETHI
110 YPaBHEHUIO XUMHUYECKON PEAKITNN;

MPUMEHSATh OCHOBHBIC OIEPAIlMH MBICITUTEIBHON NEATCILHOCTH — aHAJH3
U CHUHTE3, CpaBHEHHE, 0000IIeHHe, CUCTeMaTU3aluIo, Kiaccu(ukaiuio,
BBISIBJICHHE TMPUYMHHO-CICACTBEHHBIX CBSI3ed — JUISI M3YyYEHHs] CBOMCTB
BEIIECTB M XHUMHUYECKHX PpEaKIMil, eCTECTBEHHO-HAyYHBbIE METOJIbI
MO3HAHUS — HAOJIOJCHHWE, W3MEpPEHHEe, MOJCIMPOBAHUE, SKCIECPUMEHT
(peasibHBINA U MBICIICHHBIN);

ClIieoBaTh  NpaBWIaM  [OJIb30BAaHUSA  XMUMHYECKOM  TMOCYI0ll U
7abopaToOpHbIM  000pYJIOBaHHWEM, a TaKXe IMpaBuUiiaM OOpalleHusl C
BEIIECTBAMU B COOTBETCTBUM C HWHCTPYKIUSMU TI0 BBIMOJHEHUIO
7a00paTOPHBIX XUMHUYECKHUX OIBITOB TIO TOIYYCHUI0O U COOMPAHUIO
razoo0pa3HbIX BEIIECTB (BOAOpPOAA M KHUCIOPOJa), MPUTOTOBJICHUIO
pacTBOPOB C ONPEAECITEHHOM MAacCOBOW JIOJIEM PAaCTBOPEHHOIO BEIIECTBA,
IUIAHUPOBATh M MPOBOJAUTH  XUMHUYECKHE  OKCIEPUMEHTHI  TIO
pacro3HaBaHWIO PACTBOPOB MIEIOYECH U KHUCIOT C MIOMOIIbI0 HHIUKATOPOB
(;rakmyc, dheHondraient, METUIOPAHXK U JIPYTHUE).

K xonIy oOydeHnus B 9 kjiacce npeIMETHBIC PE3yIbTaThl HA 0a30BOM YPOBHE
JOJDKHBI OTPaXXaTh CPOPMUPOBAHHOCTH Y OOYHAIOIITUXCSI YMEHUIA:

PacKphIBaTh CMBICII OCHOBHBIX XUMHYECKMX MOHSATHU: XUMHUYECKUU
AJIEMEHT, aTOM, MOJIEKyJia, WOH, KaTHOH, aHWOH, IPOCTOE BELIECTBO,
CJI0’)KHOE€ BEIIECTBO, BAJCHTHOCTb, SJIEKTPOOTPUIATEIBHOCTh, CTETEHb
OKHUCJICHHS, XUMUYECKasl PEaKI[nsi, XUMUIECKasl CBs3b, TEIUIOBOU d(PdeKT
peakiuu, MOJb, MOJISIpHBIH  00BEM,  pacTBOp,  DIEKTPOJIHTHI,
HEJJICKTPOJIUTHI, JJICKTPOJIUTUYECKAs IHUCCOLMALNS, PEAKIUU WOHHOTO
oOMeHa, KaTaJiu3aTrop, XHUMHYECKOE paBHOBECHE, OOpaTUMbIE U



HEOOpaTUMBIE PEaKIMHM, OKHUCIUTEIILHO-BOCCTAHOBUTEIBHBIC PEAKITUH,
OKUCIIUTENIb,  BOCCTAHOBUTEIb, OKHUCIEHHE U  BOCCTaHOBJIEHUE,
ATOTpOTHsA, aM(pOTEPHOCTh, XUMHUYECKasi CBs3b (KOBAJICHTHAs, WMOHHAs,
MeTajuInyecKas), KpHUCTaJUIM4ecKass pemérka, KOppo3us METalJIOB,
CIUIaBbl, CKOPOCTb XHUMHUYECKOW peakUuuu, MPEeAeiabHO IOMyCTUMAas
xoHuenTpanus [1/IK Bemecrna;

WUTIOCTPUPOBATh B3aUMOCBSI3b OCHOBHBIX XUMHUYECKUX TMOHATHA U
MPUMEHSTh 3TU NOHATHA MPU ONMKMCAHUY BEIIECTB U UX MPEBPALLICHUI;
UCIIOJIb30BaTh XUMHUYECKYI0 CHMBOJIMKY JJII COCTaBlIeHUS (GopMyd
BEILIECTB U YPABHEHUI XMMHYECKUX PEAKIIMIA;

ONpENIEeNATh BaJIGHTHOCTD U CTENIEHb OKUCIEHUS XUMUYECKUX JIEMEHTOB B
COCIMHEHUAX Ppa3IUYHOrO COCTaBa, MPUHAICKHOCTh BEIIECTB K
OTNpeIeIEHHOMY KJIACCY COEIWHEHUU 1o ¢opmyrnam, BHUJI XUMHYECKOU
CBs3M (KOBaJCHTHAsl, WOHHAsA, MeETaUIMuecKas) B HEOPraHUYECKUX
COCIMHEHUAX, 3aps]l MOHA MO0 XUMHUYECKOU (opmylie, XapakTep Cpelbl B
BOJIHBIX PACTBOpPaX HEOPTraHUYECKUX COCAMHEHUMN, TUIl KPUCTATUTMYECKON
PELIETKA KOHKPETHOI'O BEILIECTBA,

packpeiBath cMbica Ilepuommueckoro 3akona J[. WM. MenneneeBa u
JEMOHCTPUPOBATh €ro IOHWMAaHUE: OIMCHIBATh U XapaKTepU30BaTh
Tabnuynyo Gopmy llepuoanmdeckoil CUCTEMbl XUMHUYECKUX AJIEMEHTOB:
paznuyaTh TMOHATUS «TJaBHasg mnoArpynmna (A-rpynma)» U «modoyHas
noarpynmna (b-rpynma)», manble u OoNbIIME TEPUOJABI, COOTHOCHUTH
0003HaYCHUsS, KOTOpPhIE HMMEIOTCS B IEPUOAUYCCKONM TabiuIe, C
YUCJIOBBIMU  XAPAKTEPUCTUKAMU  CTPOEHUS  aTOMOB  XHMHYECKHX
AJIEMEHTOB (COCTaB W 3apsij sjapa, OOIIee YHUCIO DJJIEKTPOHOB U
pacmpenieieHue HMX 10 DJICKTPOHHBIM  CJIIOSIM), OOBSCHATH OOIIHe
3aKOHOMEPHOCTH B M3MEHEHHHM CBOMCTB 3JIEMEHTOB M UX COEIUHECHHI B
npejenax MajblX NEPUOJIOB M TJIaBHBIX MOATPYHI C YYETOM CTPOEHUS HUX
aTOMOB;

KJIaCCU(UIIMPOBATh XUMUUYECKUE DJIEMEHThI, HEOPraHUUECKUE BEIIECTBA,
XUMHUYECKUE peakiuu (10 YUCIy M COCTaBy Y4YacTBYIOIIUX B PeaKIuu
BEII[ECTB, MO TEIJIOBOMY 3(PEKTy, MO0 U3MEHEHHUIO CTENEHEH OKHCIICHHUS
XHMHYECKUX DJIEMEHTOB);

XapakTepu3oBaTh (OMUCHIBATH) OOIIME U CHEIU(DUUECKHE XUMHYECKHE
CBOMCTBAa TIPOCTBHIX U CJOXHBIX BEIECTB, TMOJATBEPXKIAs OMHUCAHUE
NpUMepaMH MOJIEKYJISIPHBIX M HOHHBIX YPaBHEHUU COOTBETCTBYIOIIHUX
XAMUYECKUX PEAKIIHI;

COCTaBIIAITh YPABHEHUS BJEKTPOIUTUYECKOW JIUCCOLMAIIMU  KHUCIOT,
LIEJI0YEN U COJIEH, MOJIHBIE U COKPALEHHBIE YPABHEHUS PEAKLIMA HOHHOIO



oOMEHa, ypaBHEHHUS pEaKlui, MOATBEPKIAIONMUX CYIIECTBOBAHUE
TEHETUYECKOM CBSI3M MEK/Ty BEIIECTBAMU PA3JIMYHBIX KJIACCOB;
pacKphIBaTh CYIIHOCTh OKHCIHTEIIbHO-BOCCTAHOBUTEIBHBIX —PEAKITUI
MIOCPEICTBOM COCTaBIICHUS JIEKTPOHHOTO OaraHca dTUX PEaKIIHii;
IIPOTHO3UPOBATh CBOMCTBA BEIIECTB B 3aBHUCHUMOCTH OT HMX CTpPOCHWS,
BO3MOYKHOCTH TIPOTEKAHUS XWMHUYECKHX TMPEBPANICHUH B Pa3TUIHBIX
YCIIOBHSIX;

BBIUUCTIATh OTHOCHUTENBHYIO MOJIEKYJISAPHYI0O H  MOJSIPHYIO MAaccChl
BEIICCTB, MAaCCOBYIO [IOJIIO XHUMHYECKOTO JJIeMEeHTa 1o (dopmyie
COCIMHEHWsI, MACCOBYIO JIOJIO BEIIECTBA B PACTBOPE, IPOBOJIUTH PACUETHI
110 YPaBHEHUIO XUMUYECKON PEaKITNN;

coON0JaTh  MpaBWja  MOJb30BAHUSA  XMMHYECKOW  MOCYAOH H
7abopaTOpHBIM  00OpYIOBaHMEM, a TaKXKe IMpaBWia OOpaimieHus ¢
BEIIECTBAMU B COOTBETCTBUM C HWHCTPYKIUSMU II0 BBIMOJHEHUIO
7a00paTOPHBIX XUMHUYECKHUX OIBITOB TIO TMONMYYCHUI0O W COOMpPAHHIO
ra3zo00pa3HbIX BEUIECTB (aMMHUaKa U YIJIIEKHUCIIOro ras3a);

MPOBOJUTh  PEAKIHWH, TOATBEPKIAMOININE  KAYSCTBEHHBIM  COCTaB
Pa3IMYHBIX BEIIECTB: PACHO3HABATH OMBITHBIM IMYTEM XJIOPUI-, OPOMU/I-,
uonua-, kapoonar-, ¢docdar-, cunmkar-, cyiabdar-, THAPOKCHUII-UOHBI,
KaTHOHBI aMMOHHUS ¥ HWOHBI M3yYEHHBIX METAJUIOB, MPUCYTCTBYIOIINE B
BOJHBIX PaCTBOpPaX HEOPTAHMYECKUX BEIIECTB;

MPUMEHSTH OCHOBHBIC OIEPAIlMU MBICIUTEIbHON JEATEIbHOCTH — aHaJIHU3
W CHHTE3, CpaBHEHHE, OOOOIIECHHE, CHCTEMAaTHU3aIlMi0, BBISBICHUC
MPUYUHHO-CJICICTBEHHBIX CBA3EH — MJIsi WM3Y4YEHHUS CBOWCTB BEIIECTB U
XUMUYECKAX PEaKIUi, €CTeCTBCHHO-HAYYHBIC METOJbl TIO3HAHUS —
HaOIOICHUE, M3MEpPEHUEe, MOJCIUPOBAHUE, IKCIICPUMEHT (peanbHBIA H
MBICJICHHBIN ).



TEMATHYECKOE IINTAHUPOBAHHUE
8 KUIACC

Ne

HaunmenoBaHmue pa3xeioB u

KoaunuecTBO 4acoB

KoHnTpoJbHbie

IIpakTHYeckue

DJIeKTpOHHbIe (LM (POBbIE)

n/n TeM NMPOrpaMmMbIl Bcero o0pa3oBaTejibHbIE PeCypPChI
padoThI padoThI
Pazgea 1. [lepBoHayaibHble XUMHUYECKHE TOHATHUS
Xumusi — BakHas 00J1acTh
11 €CTECTBO3HAHUS U 5 2 bu6mmoteka [IOK
' MPAKTUYECKOU JIeSITEIbHOCTH https://m.edso0.ru/7f41837c
YenoBeKa
BemecTBa 1 xuMu4eckue bubnnoreka IIOK
1.2 15 1 1
peakuuu https://m.edso0.ru/7f41837c
Hroro 1o pasneny 20
Pa3nes 2. Baskneiimme npeacTaBUTe I HEOPTAaHHYECKUX BEIIECTB
91 Boznyx. Kucnopon. Ilonsitue 5 1 bubnmnorexka HOK
' 00 oKcuIax https://m.edsoo.ru/7f41837c
Bonopon. Ilonsarue o kucimorax bubmuoreka [JOK
2.2 8 1 1
U COJIAX https://m.edsoo.ru/7f41837c
53 Boga. PactBopsr. [Tonsitue 06 5 1 1 bu6nuoreka [IOK
' OCHOBAHHUSAX https://m.edsoo.ru/7f41837c
24 OcHOBHBIE KJ1acChl 11 1 1 bubmuoreka [JOK
' HEOPraHWYECKUX COCIUHEHUN https://m.edso00.ru/7f41837c
Hroro no paszneny 30

Pa3nen 3. [lepuoanueckuii 3axkon u [lepuoguyeckas cucrema xumudeckux 3j1eMeHToB /. U. MenaesieeBa. CTpoeHue aToMoB.

Xumuuyeckasi cBsizb. OKHCJINTEIbHO-BOCCTAHOBHUTEIbHbIE PC€aKIuH



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

Ileproanueckuii 3aKOH U
Ilepunonnueckas cucrema

bu6nuoreka [IOK

3.1 7
XHUMHYECKHX dj1eMeHToB 1. 1. https://m.edso0.ru/7f41837c
MenneneeBa. CtpoeHue aToma
XUMHYECKas CBA3b.
3.2 OKHUCIATEIILHO- 8 buGnnorexa LIOK
' https://m.edsoo.ru/7f41837c
BOCCTAHOBUTEJIbHBIC PEAKITUU
bubnnoreka IIOK
Hroro no pasery 15 https://m.edsoo.ru/7f41837c
PesepBHOE BpeMst 3 Bubmorexa ITOK
p p https://m.edsoo.ru/7f41837c
OBIIEE KOJIMYECTBO YACOB I10 68

I[TPOT'PAMME



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

9 KUIIACC

KosunyecTBo 4acoB DJIeKTPOHHbBbIE
Ne | HaummeHoBaHmue
(undposBbie)
n/ pa3fiesioB U TeM Bceer | KonrpoJsbn IIpakTHyeck
oOpa3oBaTe/ibHbIE
n nporpamMmsbl 0 ble padoThI ue padoTbl
pecypchl
Pa3nes 1. BemecTBO 1 XMMHYeCKHe peaKIuu
[ToBTOpEHUE N
nyoneHue
T . but6mmoreka [IOK
3HAHUU
11 ) 1 https://m.edsoo.ru/7f41a
OCHOBHBIX
636
paznenoB Kypca 8
KJiacca
OcHOBHBIC
3aKOHOMEPHOCTH bubmorexa LOK
1.2 P 4 https://m.edsoo.ru/7f41a
XUMHYCCKHUX
) 636
peakiuit
DNEKTPOTUTHYEC
Kas TUCCOLMAIIHSL. bu6nmorexa LIOK
1.3 XUMHUECKHE 8 1 1 https://m.edsoo.ru/7f41a
peakuunu B 636
pacTBopax
Uroro no pazgeny 17
Pa3znen 2. HemeTasIbl M HX cOeTMHEHHUS
O6mmas
XapaKTepUCTHKA
bu6anoreka LIOK
XUMHUYECKUX
2.1 4 1 https://m.edsoo.ru/7f41a
anemenToB VIIA-
636
TPYTIIIGL
I"amorensl
O6mmas
XapaKTepUCTHKA
bu6anoreka LIOK
XUMHUYECKUX
2.2 6 1 https://m.edsoo.ru/7f4la
aneMeHToB VIA- 636
rpynisl. Cepa u o
€€ COCTMHCHUS
O6mas
XapaKTepUCTHKA bubmuotexa [IOK
2.3 XUMHYECKUX 7 1 1 https://m.edsoo.ru/7f41a

anemMeHToB VA-
rpynmnsl. A30T,

636



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

dochop u ux
COCITMHECHUS

2.4

Oo6mas
XapaKTEePUCTHKA
XUMHYECKHX
anemeHToB |V A-
rpynmnsl. YTriaeposa
Y KPEMHUM U UX
COETMHEHUS

bub6nmmoreka [IOK
https://m.edsoo.ru/7f41a
636

Uroro no pazgeny

25

Pa3zgen 3. MeTaJIbl M X COCIUHEHU ST

OO6mue cBoiicTBa bubmotexa [JOK

3.1 R 4 https://m.edsoo.ru/7f41a
METAJIIOB

636

Baxneiimme bubnunorexka LIOK

3.2 METAIUIBI U UX 16 https://m.edsoo.ru/7f41a
COCOUHEHUS 636

Htoro no paznemny 20

Pa3nen 4. Xumus u oxkpy:xamomas cpeaa

BemecTtBa n bu6nmorexa LIOK
4.1 MaTepHalbl B 3 https://m.edsoo.ru/7f41a
JKA3HU YeI0BeKa 636
Hroro 1o pasneny 3
bubnmorexa LIOK
PesepBHOE Bpems 3 https://m.edsoo.ru/7f41a
636
OBUIEE
KOJIMYECTBO 68
YACOB 110

I[TPOT'PAMME



https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
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ITPOBEPAEMBIE TPEBOBAHMUS K PE3YJIBTATAM OCBOEHMUAA

OCHOBHOM

OBPA3OBATEJBHOMN ITPOI'PAMMBbBI

8 KUIACC

Koxa
MPOBEPAEMOro
pe3yJbTara

IIpoBepsiemble npeIMeTHbIE Pe3yJIbTATHI 0CBOEHHUS OCHOBHOM
00pa3oBaTeJIbHOM MPOrPaMMbl OCHOBHOT'0 00111er0 00pa30BaHus

1

ITo Teme: ((HepBOHa‘laJILHBIe XUMHNYCCKUC ITOHATHA

11

pacKpbIBaTh CMBICI OCHOBHBIX XUMHUYECKUX [OHATHUM: aTOM,
MOJIEKYJIa, XUMHUYECKHI 53JIEMEHT, IMPOCTOE BELIECTBO, CJIOXKHOE
BEIIECTBO, CMeCh (OJHOpPOJHAs W HEOAHOPOJHAs), BAJIEHTHOCTD,
OTHOCHUTEJIbHAsE aTOMHas M MOJIEKYJIsIpHas Macca, KOJIMYECTBO
BEILECTBA, MOJIb, MOJSIpHAs Macca, MaccoBas J0JS XUMHUYECKOIO
AJIEMEHTA B COEIMHEHUHU, MOJIAPHBIM O00BEM, XMMHUECKas pPEaKIus,
KIacCU(pUKallMsi  PEaKIHil: peakuud  COCAMHEHHUS,  PEaKIHH
pa3IOKEHUs, PEAaKIMW 3aMEIICHHs, peakuuu OoOMeHa, JK30- U
HHJIOTEPMHUUYECKHE DPEaKLUHu, TeIIoBoM 3((deKT peakiuu, pacTBOp,

MaccoBas JI0JIS BeIIecTBa (MPOIEHTHAsI KOHIIEHTPAIKs) B PaCTBOPE

1.2

HIUTIOCTPUPOBATE B3aMMOCBA3b OCHOBHBLIX XHWMHYCCKHUX MOHATHUA U

MMPUMCHSATDH OTU IMOHATHS ITPU ONMMCAHUHN BCUICCTB U UX npeBpameHI/HZ

13

HCIOJIb30BAaTh XUMUYCCKYIO CHUMBOJIMKY JIA COCTAaBJICHHUSA q)OpMy.]'I

BEILECTB U YPABHEHUN XUMUYECKUX PEAKIUN

1.4

PaCKpbIBaTh CMBICJI 3aKOHOB COXpaHCHUMA MacCChbl BCIICCTB,
MMOCTOAHCTBA COCTaBa, A4ATOMHO-MOJICKYJIIAPHOI'O Y4YCHHA, 3aKOHa

ABoranpo

1.5

OIpCaAcCIIATD BaJICHTHOCTb aTOMOB 9JICMCHTOB B 6I/IHapHI)IX

COCOAUMHCHUAX

1.6

KJ'IaCCI/I(bI/II_II/IpOBaTB XUMHUYCCKUC PCAKIINU (HO qucily Hu COCTaBYy

YYacCTBYIOUIMX B PEAKIUH BEILIECTB, MO0 TEIIOBOMY 3P (DEKTY)

1.7

BBIYUCIIATh OTHOCUTEIBHYIO MOJICKYJSIDHYIO M MOJISIPHYIO MAacCChI

BCIICCTB




1.8

BBIUHCIISITH MAacCOBYIO JIOJII0 XMMHUYECKOTO 3JIeMEHTa Mo (Gopmyiie

COCIUHCHMUS,

1.9

BBIYUCIIATH MAaCCOBYIO JJOJIIO BCHICCTBA B PpaCTBOPC

1.10

MPUMEHSTh €CTCCTBCHHOHAYYHBIC METObI MMO3HAHUS — HAOIIOICHUE,
U3MEpEeHHe,  MOJEIMPOBAaHUE,  OKCIEPUMEHT  (peajbHBli U

MBICJICHHBIN )

ITo Teme: «BaxxHelme NpeACTaBUTENIM HEOPTaHUYECKUX BEILIECTBY»

2.1

PacCKpbeiBaTb CMBICJI OCHOBHBIX XHWMHWYCCKUX MMOHSTHH: OKCHun,

KHcCj0Ta, OCHOBaHHUEC, COJIb

2.2

OonpeaAciIATh NPHUHAMJIC)KHOCTh BECIICCTB K OHpe,I[eJ'IéHHOMy KJIacCy

COeIMHEHUH 1o Gopmyam

2.3

KJIaCCI/I(bI/IIII/IpOBaTB HCOPTraHN4YCCKUC BCIICCTBA

2.4

XapakTepu3oBaTh (ONHUCHIBaTH) 0OLIME XMMHUYECKHE CBOICTBa
BEIIECTB Pa3jIMYHBIX KJIACCOB, MOJATBEPKAas OINHCAHHE IpUMEpaMH

MOJIEKYJISIPHBIX YPAaBHEHHUI COOTBETCTBYIOIIMX XUMUYECKUX PEAKLIMI

2.5

IMPOrHO3UpPOBATH CBOMCTBaA B€OICCTB B 3aBUCHMOCTH OT HUX
Ka4€CTBCHHOI'O COCTaBd, BO3MOXHOCTH IIPOTCKAHUA XHMHYCCKHUX

HpeBpaHICHI/Iﬁ B PA3JIMYHLIX YCIIOBUAX

2.6

CIENOBaTh MpaBWJiaM MOJb30BAHUS XUMHUYECKOM TIOCYyAOH H
1abopaToOpHBEIM O0OpYIOBaHUEM, a TaKXKe IMpaBUIaM OOpaIEeHUS C
BEIIIECTBAMH B COOTBETCTBUMU C HWHCTPYKIHUSMHU TIO BBIOJTHEHHUIO
1a00paTOPHBIX XMUMHUYECKUX OMBITOB MO TMOJIYYSHHI0 U COOMPAHUIO
ra3oo0pa3HbIX BEIIECTB (BOJOPOAA U KHCIOpPOJAA), MPUTOTOBJIECHUIO
pacTBOPOB € ONPENEIEHHOM MacCOBOM JOJIEW PacTBOPEHHOIO
BEIIIECTBA, INIAHUPOBATH U MPOBOJIUTH XUMUYECKUE IKCIIEPUMEHTHI 110
pacno3HaBaHUIO PACTBOPOB IIEJIOYEHd M KUCIOT C TOMOIIBIO

MHAMKATOPOB (JakMyc, (peHondTaaert, MEeTUIOPaHXK U IpyrHe)

2.7

IIPOBOJIUTH PACUETHI IO YPABHEHHUIO XUMUYECKON peaKInu

I[To Teme: «llepmogmueckuit 3akoH u Ilepuoguueckass cucrema
xumuyeckux osnemeHtoB . M. MenaeneeBa. CTtpoeHuEe aTOMOB.

Xumuueckas cBsi3b. OKHUCIUTETbHO-BOCCTAHOBUTEIbHBIC PEAKIIUN)

3.1

PacCKpeIBaTh CMBICII OCHOBHBIX XHMHWYCCKHX TOHSTHMH: AApO aroma,
3HeKTp0HHBII>'I clioit aToMa, aTOMHas Op6I/ITaJ'H:, paauyc aroma,

XUMHYECCKas CBA3b, IMOJISIpHAd W HEIOJISIpHAad KOBAJCHTHAasA CBA3b,




ANEKTPOOTPHUIATEIIPHOCTh, WOHHAs CBS3b, WOH, KaTHOH, AaHWOH,

CTCIICHb OKUCJICHUA

3.2

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

3.3

ONHKCHIBATh M XapaKTepHu30BaTh TabnmuHyo ¢opmy llepuogmueckoii
CHUCTEMBbl XMMHYECKHMX 3JEMEHTOB: pa3iuyaTh IOHATUS «TJIaBHAs
noarpynna (Arpymnma)» u «mnobouHas mnoarpynmna (brpymma)y,

«MaJibley» U «OOJIbIIIHE) IIEPpUOabI

3.4

packpsiBaTh cMmbica Ilepumoandeckoro 3akona JI.M. Menpaeneena:
JIEMOHCTPUPOBATh MOHUMAHUE MEPUOANYECKOM 3aBUCUMOCTH CBOMCTB
XUMHUYECKHX 3JEMEHTOB OT HX mnojoxeHus B I[lepuoauueckoit

CHUCTEMCEC

3.5

COOTHOCHUTD 0603Ha‘~I€HI/I$I, KOTOPELIC HUMCIOTCA B Ta6JII/IIIe
((HepI/IO,I[I/ILIeCKaH CHUCTEMaA XUMHNYCCKHUX 3JICMCHTOB III/I
MenzeneeBay C YHCIOBBIMH XApPaAKTCPUCTHKAMU CTPOCHUA ATOMOB
XUMHNYCCKHUX JJICMCHTOB (COCTaB H 3apsaa sdaapa, 06mee YHUCJIO

AJIEKTPOHOB U PACIIPEAEICHUE UX MO0 AIEKTPOHHBIM CIIOSIM)

3.6

OIpCACIIATD CTCIICHDb OKHCJICHUA 9JICMCHTOB B 6I/IHapHI)IX

COCIUHCHHUAX

3.7

OIIpCaACIsATL BHI XUMHUUYECKOM CBSI3U (KOBaJ'IeHTHaH u I/IOHHaH) B

HCOPTaHNUYCCKUX COCAUHCHUAX

9 KJIACC

Kon
MPOBEPAEMOro
pe3yJbTara

HpOBepﬂeMI)Ie NpeaAMETHBIC PE3YJIbTAaThl 0CBOCHUA OCHOBHOM
06p830BaTe.ﬂbH0ﬁ nmporpaMmbl OCHOBHOI'O 001ero oﬁpasonaﬂnﬂ

1

ITo Teme: «BemecTBo U XUMHUYECKas peakuus»

11

pacKpbIBaTh CMBICII OCHOBHBIX XHUMHUYECKHMX IIOHATUH: pacTBOp,
AIIEKTPOJIUTHI, HEIJEKTPOIMUTHI, AIIEKTPOJUTHYECKAs] AMCCOLUAIus,
peaknMu MOHHOrOo OOMEHa, KaTajlu3aTop, XMMHYECKOe paBHOBECHE,
oOpaTtumble " HeoOpaTHMble peakiuu,
OKHUCJIUTEIbHOBOCCTAHOBUTEIIbHBIE peaxum, OKHCIJIUTETD,
BOCCTAHOBUTEIIb, OKHCICHHE M BOCCTAHOBIIEHHE, aJIOTPOIUS,

aM(l)OTCpHOCTB, XUMHUYCCKas CBA3b (KOBaJ'ICHTHaSI, HOHHas,




MeTaJlJIM4ecKasi), KpUCTaJUIMuecKas peméTka, CIUIaBbl, CKOPOCTh

XUMHUYECKON peakiuu

1.2

HIUTIOCTPUPOBATH B3aMMOCBA3b OCHOBHBLIX XHUMHYCCKUX MOHATHUA H

IIPUMCEHATDH OTHU IMOHATHS ITPU OIMMCAHUHN BCUICCTB U UX HpeBpaHleHHfI

1.3

COCTaBJIATh YPABHEHUS HJIEKTPOJIUTUYECKOM IUCCOLMALUU KHUCIIOT,
LICJI0YEH M COJIEM, IIOJIHBIE M COKPAIEHHBIC YPAaBHEHUs DPEaKLHUH

HOHHOTr0 oOMeHa

14

pacCKpeIBaTh CYIIHOCTH OKHCIIMTCIBbHO-BOCCTAHOBHUTCIBbHBIX peaKHI/Iﬁ

MOCPEJICTBOM COCTABIICHUS 3JICKTPOHHOTO OallaHCa ATHX PeaKIUii

1.5

IIPOBOJIUTH PACYETHI 110 YPABHEHHUIO XMMUYECKOM peaKkIuu

Ilo temam: «Hemeraiuibl U uUX coequHeHUS» U «MeTauibl U HUX

COCIUHCHU A

2.1

XapaKkTepu30BaTh (OMUCHIBATH) OOIIHE U crienu(pUIecKre XUMHUIEeCKHe
CBOMCTBAa TPOCTBIX U CJIOXKHBIX BEIIECTB, MOJITBEPXkIasi OINHUCAHUE
pUMepaMu MOJIEKYJISIPHBIX ¥ MOHHBIX YPaBHEHUI COOTBETCTBYIOLINX

XUMHUYECKUX peaKui

2.2

COCTAaBJIATb YPAaBHCHUA peaxunﬁ, MOATBCPKAAIOIMINX CYIICCTBOBAHUC

IeHETHYSCKOM CBSI3U MCKAY BCIICCTBAMU PA3JIMIHBIX KJIIACCOB

2.3

MMPOrHO3UpPOBATH CBOMCTBa BCIICCTB B 3aBUCUMOCTU OT UX CTPOCHMUA,
BO3MOXHOCTH HNPOTCKAHUSA XUMHUUYCCKUX HpeBpaHIGHI/Iﬁ B PA3JIMYHBIX

YCIIOBHSIX

2.4

cleoBaTh MpaBWJIaM TIONB30BAaHUS XWMHUYECKOW TIOCYlIOH W
1abopaTOpPHBIM 00OPY/IOBAHMEM, a TaKXKe IpaBUJiaM OOpaIleHus C
BEIIECTBAMH B COOTBETCTBHH C HMHCTPYKIUSMHU IO BBIIOJIHEHUIO
J'Ia60paTOpHI)IX XUMHUYCCKUX OIBITOB IO IMOJYUYCHUIO U C06I/IpaHI/II-O

F33006pa3HBIX BCIICCTB (aMMI/IaKa " YTJICKUCIIOTO ra3a)

2.5

OPOBOJUTHh pEaKIHUM, MOATBEPKJIAIOIINE KadeCTBEHHBIH COCTaB
Pa3NMYHBIX BEMIECTB: PACMO3HABATH ONBITHBIM IYTEM XJIOPHUI-,
Opomuza, wuomuna, Kkapbonar, ¢ocdar, cuamkar, cyiabgar,
THJIPOKCUIMOHBI, KaTHOHBI aMMOHHS, WOHBI HM3yYCHHBIX METAJUIOB,

MPUCYTCTBYIOIIHEC B BOOAHLIX paCTBOpAX HCOPIraHNMYCCKUX BCIICCTB

ITo Teme: «XHUMHSI U OKpY:KArOIIast CPENA»

3.1

PaCKpbIBaTb  CMBICJI  OCHOBHBIX XHUMHYCCKUX MMOHSATHUH: HI[K

BCIICCTBA, KOPPO3Ud METAJIIIOB




3.2

MPUMEHSTh OCHOBHBIC OIEpAIlMM MBICIUTCIIBHON JEATCIIEHOCTH —
aHaJM3 W CHHTE3, CpaBHCHHWE, OO0OOIIEHHE, CHCTEMATH3aIHIO,
BBISIBJICHHEC TPHYMHHO-CJICIICTBEHHBIX CBSA3€H — JUIS H3YYCHHS
CBOﬁCTB BCIICCTB MU XHMHYCCKHUX peaKL{Hﬁ; eCTeCTBeHHOHay‘IHBIe
METOJIbI TIO3HAHWS — HaOJIOJICHUE, W3MEpPEHHUE, MOJICITMPOBAHUE,

AKCIIEPUMEHT (peajbHbIl U MBICICHHBIN)




ITPOBEPAEMBIE 3JIEMEHTBI COAEPKAHUA

8 KVIACC

Kon

IIpoBepsieMblii 3J1IeMEHT COAEPKAHMS

1

HepBOHa‘-IaJIBHBIG XUMHUYCCKUC ITOHATHUA

1.1

[Ipenmer xumuu. Ponb XMMHM B KU3HM Ye€lIOBEKa. XHMHUS B CHCTEME HayK.
Tena m BemiecTBa. PU3MYECKUE CBOWMCTBA BEHIECTB. ATpPEraTHOE COCTOSIHUE

BCIICCTB

1.2

ITousTue o METOJax ITO3HAaHHUA B XMMHHU. Yucteie B€IICCTBA U CMCCH. Cnioco0n1

pasaciICHUs cMmecen

1.3

ATOMBI WH MOJICKYIJIbI. Xumudgeckue d3yeMeHThl. CHUMBOJBI  XHMHYECKHX

351eMeHTOB. [IpocTbie U Cl10KHBIE BellecTBa. ATOMHO-MOJIEKYJIIPHOE YUEHUE
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Xumnueckas popmyna. BaneHTHOCTP aTOMOB XMMHYECKHX 3JIE€MEHTOB. 3aKOH
IIOCTOSIHCTBA ~ cocTaBa  BemlecTB.  OTHOCUTENbHAs  aTOMHas — Macca.
OTtHOCHUTENBHASA MOJIEKYJIIpHAsA Macca. MaccoBas 107151 XUMUYECKOr0 2JI€MEHTa

B COCIUMHCHNU

1.5

KonnuectBo BemectBa. Moisib. MomsipHasg Macca. B3auMocBs3p KOJIMYECTBaA,
Macchl M 4Mcia CTPYKTYPHBIX €IMHHUIl BemiecTBa. Pacu€rsl mo ¢opmynam

XUMHYECKHX COCIUHEHUM

1.6

dusnueckue U XUMHUYECKUE sABJICHHSA. XUMUYECKas peakius U €€ NPU3HAKU.
3aKOH COXpPaHEHHUs Macchl BEUIECTB. XUMHUUecKue ypaBHeHus. Kinaccudukanus

XUMUYECKHUX peakiuii (COeTUHEHMS, PAa3JIOKEHUS, 3aMEILICHUsI, 0OMEHA)

1.7

XUMUYECKUN 3KCIIEPUMEHT: 3HAKOMCTBO ¢ XUMUYECKOM MOCYJ0H, C MpaBUIaMu
paboTel B Jsaboparopuu W npuéMaMu oOpamieHuss ¢ JabopaTOPHBIM
o0opy/soBaHUEM, M3y4y€HHUE M ONUcCaHHe (PU3MYECKUX CBOMCTB 00pa3loB
HEOpPraHMYeCKUX BeUIeCcTB, HaOmoaeHue Qusnyeckux (IUIaBJIEHHE BOCKA,
TasiHUE JIbJIa, PAaCTUPAHUE caxapa B CTYIKE, KMUIIEHHE U KOHJAEHCAlUs BOJAbI) U
XUMHUYECKHX  (TOpeHHe CBeYM, NpPOKAIMBAHUE METHOW  IMPOBOJIOKH,
B3aUMOJICHICTBHE MeJla C KHCIIOTOW) SBIEHWW, HAOMIOIEHWE W OIHCaHUe
IPU3HAKOB IPOTEKAHMS XUMHUYECKMX peakuuid (pas3loKeHHe caxapa,
B3aMMOJICIICTBHE CEpHOM KHUCIOTBI C XJIOPUJIOM Oapusi, paslioKeHHe
runpokcuaa meau(ll) mpu HarpeBaHuM, B3auMoOJICHCTBHE XKeJie3a C pacCTBOPOM

comm meau(ll), n3yuenue cmocoOoB pa3aeneHus: cMecei (C MOMOIIbI0 MarHNUTA,




bunsTpOBaHUE, BBITAPUBAHKE, TUCTUIUIALMS, Xpomatorpadus), MpoBeICHUE
OYNCTKU HOBapeHHOI\/JI coJim, Ha6JIIOI[eHI/Ie " OIIMCAHUC PE3YJIbTATOB NPOBCACHUA
OMBITA, WLIFOCTPUPYIOIIETO 3aKOH COXPaHEHHsI MacChl, CO3JaHUE MOJICIeH

MOJIEKYJI (I1apOCTEP>KHEBBIX )

Baxwuelime npeactaBUTeNId HEOPraHUYECKUX BEILIECTB

2.1

Boznyx — cmecw razos. CocrtaB Bo3ayxa. Kuciopox — aneMeHT u mpocroe
BemlecTBo. HaxoxeHue kuciopoza B MpUpone, (PU3NYECKHE U XUMHYECKUE
cBoiicTBa (peakuuu ropenusi). Oxcuzapl. [Ipumenenue kucimopona. CrocoOb
HOJY4YEeHUsl KHUCIOopoJa B JIaOOpaTOpuM U MHPOMBIIUICHHOCTH. Kpyrosopor

KUCII0Opo/a B mpupoae. O30H — alIoTpornHas MoAU(GUKALH KUCIOpoIa

2.2

TernoBoit 3P PeKT XUMUIECKOH peaKIy, TEPMOXUMUIECKHAE YPABHEHHS, IK30-
Y DHIOTEPMUYECKUE PeaKUK. TOIUINBO: yrojib U MeTaH. 3arpsA3HEHKUE BO3/1yXa,

yCcUJICHHE TTapHUKOBOTO 3(dekra, pazpyiieHne 030HOBOTO CI0s

2.3

Bonopoa — anemeHT U mpocroe BemiecTBO. HaxokieHue BoAopoaa B MPHPOJE,
¢du3nYecKre W XHMHYECKHE CBOWCTBA, NPUMEHCHHE, CIIOCOOBI IMOTYYCHHUS.

Kucnors! u conn

2.4

MonsipHblil 00bEM ra30B. Pacu€Tel Mo XUMHUYECKUM YpaBHEHUSIM

2.5

®dusnyeckue CcBoWcTBA BOAbl. Boma kak pactBoputenb. PacTBOpBI.
HacplienHble 1 HEHACBILIEHHBIE PacTBOPbI. PacTBOpUMOCTh BEUIECTB B BOJIE.
MaccoBass nmons Bemecrsa B pacTBOpe. XUMHYECKHE CBOWMCTBA BOJBI.
OcHoBanus. Ponp pacTBOpoB B NpUpoOAE M B KU3HM 4denoBeka. Kpyrosopor
BOABl B TMpuUpoJe. 3arps3HEHWe NpUpPOAHBIX BojA. OXpaHa U OYMCTKA

MMPUPOAHBIX BO

2.6

Knaccudukanus Heoprannyeckux coenuHeHuil. Oxcunbl. Knaccudukanus
OKCHJIOB: cojeoOpasyomue (OCHOBHbBIE, KHCIOTHbIE, amQoTepHble) U
HeconeoOpasyronie. HoMmenknarypa oxcuaoB. Pusnyeckue U XUMHUECKUE

CBOICTBa OKCHAOB. [loiryueHne okcuioB

2.7

OcHoBanus. Knaccudukanuss ocHoBaHUM: WIENOYM U HEPacCTBOPUMBIE
ocHoBaHus. HomeHknatrypa ocHoBanui. du3nyeckue U XUMHUYECKHUE CBOHCTBA

ocHoBaHMU. [TonyueHne ocHOBaHUI

2.8

Kucnotel. Knaccuduxanus kucinor. Homenknatypa kuciaor. dusnyeckue u
XUMHYECKHE CBoMcTBa KuCIOT. Pan axkxtuBHocTH MeTaiioB H.H. Bekerosa.

[Tomyyenue kucnot

2.9

Comu. Homenknartypa coseil. @usnueckne M XHMHYECKHE CBOWCTBA COJIEH.




[Tonyuenue coneit

2.10

I'eneTnueckas cBA3b MEXKAY KilaCCaMH HECOPraHU4ECKUX COGI[I/IHeHI/Iﬁ
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XUMHUYECKUN  DKCHEPUMEHT: KadeCTBEHHOE OIpeAeNiCHHUE  COACpKAHUS
KHCJIOpO/a B BO3JyXe, MOJy4YeHHE, COOMpaHWe, paclo3HaBaHHE U M3Y4YECHUE
CBOICTB KHCIOpOJa, HAOIIOJeHIEe B3aUMOICUCTBUS BEILECTB C KUCIOPOAOM U
YCIIOBHS BO3HUKHOBEHUS M MPEKpaIleHHs] TopeHus (moxkapa), 03HaKOMJICHHE C
oOpa3lilaMu OKCHJOB U ONHUCaHHE HX CBOICTB, MOJy4YeHHE, coOupaHue,
pacno3HaBaHUEe M M3Y4Y€HHE CBOMCTB BOJOpoAa (TOpeHHE), B3aUMOJACHCTBUE
Bogopoaa ¢ okcuaom Meau(ll) (BO3MOXHO HUCIIOIB30BaHKUE BHICOMATEPHAIIOB),
HaOmo/leHue 00pa3lloB BEHIECTB KOJMYECTBOM | MOJb, WCCIEAOBAHUE
OCOOCHHOCTEl pacTBOPEHHS BELIECTB C PAa3IMYHOW PaCTBOPUMOCTHIO,
IIPUTOTOBJIEHUE PACTBOPOB C OMNPENEIEHHONM MACCOBOW JOJIEH PACTBOPEHHOIO
BEIIECTBa, B3aMMOJICUCTBHE BOJbI C METAIaMU (HATPUEM M KaJbI[UEM)
(BO3MOXHO MCHOJb30BaHUE BUJEOMATEPHUATIOB), OIPEJIEICHUE PAaCTBOPOB
KUCIIOT U IIEJOYel C TMOMOIIBI0 HHIWKATOPOB, HCCIEJOBaHHE O0pa3loB
HEOpPraHMYECKUX BEIIECTB pa3jIMYHbIX KJIACCOB, HAOJIOJIEHUE W3MEHEHUs
OKpacKM HHJIUKATOPOB B pacTBOpax KHCIOT U IIEJ0Yel, Hu3ydyeHue
B3aumozeiicTBus okcuga Meau(ll) ¢ pacTBopom cepHON KHCIOTHI, KUCIOT €
MeTallJIaMH, peakluid HeUTpalu3aluu, NoydeHue HEPaCTBOPUMBIX OCHOBAHHIM,
BBITECHEHHUE OJHOIO0 MeTajula JpYyrdM M3 pacTBopa COJIM, pEIlIeHHe
HKCIEPUMEHTAIBHBIX 3a/a4 Mo TeMe «BakHellme Kiacchl HEOPraHWYECKUX

COCTUHEHUIN)

Ilepnonnueckuit 3akoH u [lepuonnueckas cucTeMa XMMHUYECKUX 3JIEMEHTOB
J .. MenneneeBa. CtpoeHne aToMoB. XUMUYecKas CBsI3b. OKUCIUTENBHO-

BOCCTAHOBUTCIIBHBIC PECAKIITNN

3.1

[lepBple TOMBITKA KIACCH(PUKAIMUA XUMHUYCCKUX JJIEMEHTOB. [loHsATHE O
rpynmnax CXOJHBIX 3JEMEHTOB (IeJIOYHbIe U IIEIOYHO3EMENTbHBIE METaJlIbI,
raJioreHbl, WHEPTHBIE Ta3bl). DJIEMEHTHI, KOTOpbie 0O0pa3zyloT amMdoTepHBIC

OKCHUIBI U TUAPOKCHUIBI

3.2

Ilepuoanueckuii 3akoH. [leproanueckas cucteMa XUMUYECKHUX di1eMeHTOB J1.1.
Menneneesa. KopotkonepuoaHas 51 JUTMHHOTIEPUOIHAS (hopMbI
Ilepuoauueckoit cucrembl xuMuueckux odnemeHtoB J[.M. Mennaeneesa.
Ilepunonbr u rpynmsl. PU3NYECKUH CMBICI HOPSJIKOBOTO HOMEpPA, HOMEPOB

nepruoaa U rpymuiibl 3JICMCHTA

3.3

CTpOCHI/IC aroMoB. CocTaB aTOMHBIX AACP. H3oTomsl. 3J’ICKTpOHH. CTpOGHI/Ie




JIEKTPOHHBIX 000J04YeK aTroMOB IMepBbIX 20 XUMHMYECKHX 3JIEMEHTOB
Ilepnonnueckon cucremsl .M. MenneneeBa. XapakTepucTuka XMMHUYECKOIO

3JIEMEHTA 1O ero nojoxxeHuto B [lepuoaunueckoii cucteme .M. Menneneena

3.4

3aKOHOMEPHOCTH H3MEHEHHUs paJuyca aTOMOB XUMHUYECKHUX DJIEMEHTOB,
METaJUIMYECKUX M HEMETaUIMYEeCKUX CBOMCTB IO TpyINaM H TEpPHOJaM.
3nauenue I[lepuonuueckoro 3akoHa u Ilepuoauueckoil CUCTEMbl XUMHYECKHUX
AJIEMEHTOB JUIsl pa3BUTHA Hayku W npakTuku. .M. MenneneeB — y4€HbIA U

I'pa)KaaHUH

3.5

Xumuyeckass cBa3b. KoBaneHTHas (mojisipHass M HEMOJSPHAs) CBA3b.

DIEKTPOOTPULIATETLHOCTh XUMUYECKUX 3JIEMEHTOB. loHHAas CBA3b

3.6

Crenenpb okucieHus. OKHCIUTEIBFHOBOCCTAHOBUTEIIHLHEIC pCeaKkuru. Hpoueccm

OKHCJICHUSA M BocCTaHOBJICHHUA. OKHCIUTEIN H BOCCTAHOBUTEIIN

3.7

XHUMUYECKUH OKCIICPUMCHT: H3YYCHUC 06pa3u0B BCIICCTB MCTAJIJIOB H
HEMCTAJIJIOB, B3aUMOICHUCTBHE THAPOKCHAA LUHKAa C pacTBOpaMH KHCJIOT U
meﬂoqeﬁ, MMPOBEACHUEC ONBbITOB, WIJIFOCTPUPYIOIIUX IMPUMEPBI OKUCIIUTCIIbHO-

BOCCTAHOBUTENIBHBIX pEaKLuil (FOpEHUE, peakliuy pa3ioKeHUs, COCTUHEHMS)

9 KIIACC

Kona

HpOBepﬂeMblﬁ JIEMEHT COACPKaHUA

BemecTBo 1 xumundeckas peakuus. [loBropenue

11

[Iepnonnueckuit 3akoH. Ileprnoauyeckas cucrema XuMudeckux snemeHTon J1.1.
MenpeneeBa. CTpoeHue aroMoB. 3aKOHOMEPHOCTH B H3MEHEHHU CBOMCTB
XUMHUYECKHX DJIEMEHTOB IIEPBBIX TPEX MEPHOAOB, Kaiuus, KalblUsi H HX
COCIIMHEHUI B COOTBETCTBHM C IIOJIOKEHUEM DdJeMeHTOB B llepuoamyeckon

CUCTEMC U CTPOCHUCM HUX AaTOMOB

1.2

CrpoeHue BellecTBa: BHJbl XUMHUYECKOH CBS3U. THUNBI KpHUCTaNIMYECKUX
pEeLETOK, 3aBUCUMOCTDb CBOMCTB BEILIECTBA OT TUIA KPUCTALUIMYECKON PEIIETKH
U BUJa XuMudeckoi cBszu. Kiaccudukanus 1 HOMEHKIaTypa HEOPraHUu4eCKuX
BELIECTB (MEXAYHapoAHas U TpUBHAIbHAs). XMMHUUYECKUE CBOWCTBA BELIECTB,
OTHOCAIIUXCA K  PA3IMYHBIM  KJAcCaM HEOPraHWYECKHX COEIUHEHUH,

TCHCTUYCCKAsA CBA3b HCOPTaHNYCCKUX BCIICCTB

1.3

Knaccuukanus XMMUYECKUX peaklUi M0 pa3IMyHbIM MPU3HAKaM (110 YHUCITY U

COCTaBy YYacTBYIOIIMX B pPEaKIUU BEIIECTB, MO TEIIOBOMY 3(¢eKTy, Mo




U3MCHEHHIO CTETEeHEeH OKHCICHUS XMMHUYECKUX JJIEMEHTOB, IO O0OpaTUMOCTH,
[0 YYacTUIO KaTajuu3aropa). OK30- M SHJIOTEPMHUYECKHE peakluu,

TEPMOXUMHNYCCKUEC YPaBHCHMUS. ITonsarue o CKOPOCTH XHUMHYSCKOHN p€aknuun
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Ilonsatue 00 06paTI/IMI)IX u H606paTI/IMI>IX XUMHUYCCKUX pPCaKIUAX. IlousTue o
TOMOT'CHHBIX U I'CTCPOTCHHBIX PCAKIHAX. IloHsiTHE 0 XHUMHUYECKOM PAaBHOBCCHMU.
(DaKTOpBI, BJIIMAIOINHUE Ha CKOPOCTH XHUMHYECKOU P€aKknun MW IIOJOXKCHHUE

XUMHYCCKOTI'O paBHOBECUA

1.5

OKHCIUTENbHO-BOCCTAHOBUTEIIHHBIC peakuuu, 3JIEKTPOHHBIN OanaHc
OKHCIIUTENbHO-BOCCTAHOBUTENBbHON  peakuuu. CocraBiieHHE  ypaBHEHMI
OKHCIIUTEIbHO-BOCCTAHOBUTENBHBIX PEAKIIMHA C MUCIIOJIb30BAHUEM METOJa

QJICKTPOHHOI'O OanaHca

1.6

Teopus 37E€KTPOIUTUUECKON TUCCOLMAMU. DJIEKTPOIUTHI U HEINEKTPOIUTHI.
Karunonsl, annonsl. MexaHus3m AUCCOLMAIIMN BEUIECTB C PA3IMYHBIMU BUJIAMU
xumuueckoi cps3u. Ctenenp auccouuanuu. CUIIbHBIE U clla0ble 3JEKTPOIUTHI.
Peaknmm moHHOrO OOMEHA. YCIIOBHS NMPOTEKAHUS PEaKIMi MOHHOTO OOMEHa,
MOJIHBIE W COKpalI€HHbIE WOHHBIE YypaBHEHMs peakiui. CBoiicTBa KHUCIOT,
OCHOBaHMH M COJIEM B CBETE€ TNPEACTABICHHN 00 3JICKTPOIUTUYECKON

AucCconnuanuu. KauecTtBeHHBIE pC€aKluu Ha HWOHBLI. ITonstue o TUAPOJIU3C coJen

1.7

XUMUYECKUI SKCIIEPUMEHT: O3HAKOMJICHHE C MOJCIISIMH KPUCTAJUTHYECKHX
pPEIIETOK HEOPraHMYECKUX BEIIECTB — METAJUIOB U HeMeTasioB (rpadura u
ayiMa3a), CIIOKHBIX BELIECTB (XJIOpUAA HATPHs); MCCIEJOBAHUE 3aBHCUMOCTH
CKOPOCTH XHMHYECKOM peakuuu OT BO3JAEHUCTBUS pa3IMUHBIX (HAKTOPOB;
UCCIIEIOBAaHUE  JJIEKTPOIIPOBOJHOCTH  PACTBOPOB  BELIECTB,  Ipoliecca
JIMCCOIMAINM  KHCJIOT, INenodel M comell  (BO3MOXKHO HCIOJIb30BaHUE
BUJIEOMATEPHAJIOB); TPOBEJIEHHE ONbBITOB, HWUIIOCTPUPYIOUUX MPU3HAKU
MIPOTEKAaHUs peaKklMii HOHHOTO oOMeHa (00pa3oBaHME OCajKa, BbIAEIECHUE ra3a,
o0pa3oBaHHE BOJbI); OINbBITOB, HWUIIOCTPUPYIOUINX HPUMEPHI OKUCIUTEIBHO-
BOCCTAHOBUTENbHBIX peaKlIUi (TOpeHHE, PEaKIMH Pa3IOKEHUs, COCTUHEHUS);
pacro3HaBaHHe HEOPTaHUYECKUX BEIIECTB C MOMOIIBIO KAUeCTBEHHBIX PEaKINi

Ha MOHBI; pCIICHUC SKCIICPUMCHTAJIBHBIX 3a1a4

Hemeramis! 1 ux COCINMHCHUA

2.1

OO6mrast  xapakTepucTuka TaloreHoB. (OCOOEHHOCTH CTPOCHHS aTOMOB,
XapakTepHbIe cTeneHn okucieHusi. CTpoeHue U GU3NYECKrue CBOMCTBA MPOCTHIX
BEIIECTB — TaJOr€HOB. XHMHUYECKHME CBOWCTBA Ha TMIpUMEpe XJjopa

(B3aHMOﬂCﬁCTBHe ¢ MCTajlylaMH, HEMCTajlllaMu, H_IeHO‘-IaMI/I). XJ'IOpOBOI[OpOI[.




ComngHast KMUCJIOTAa, XUMUYECKUE CBOMCTBA, MOJIyYeHHE, MpUuMeHeHue. [lelicTBue
XJIOpa ¥ XJIOPOBOAOPOJA HA OPraHU3M 4eJoBeKa. BaxkHenmume XJIOpUIbl U UX

HaXOXICHUC B IIpUPOAC

2.2

O6mas xapaktepuctuka 3ieMeHTOB VIA-rpynmbl. OCoOOEHHOCTH CTPOSHUS
aTOMOB, XapaKTepHbIC CTeneHn OKucieHus. CTpoeHue u GuU3NIECKue CBOKWCTBA
MPOCTBIX BEIIECTB — KHCIOPOJa M CEepbl. AJUIOTPOIHBIC MOJIU(PHUKAINN
KHCJIOpOAa U cepbl. XMMHUYECKHe CBoOWcTBa cepbl. CepoBOIOpOJ, CTpPOCHHE,
¢usnveckne W XUMHYECKHE CBOWCTBA. OKCHIBI cepbl KaK TMPEACTABUTEIN
KHCIIOTHBIX OKCHAOB. CepHas KUCIIOTa, (pU3UYECKHEe U XMMHUYECKHUE CBOMCTBA
(oOmue Kak mpencTaBUTENs Kilacca KUCIOT W cnenuduueckue). XUMHIECKUE
peakiuu, JeKalrue B OCHOBE MPOMBIILICHHOTO croco0a IMOydeHHsl CepHOU
kucnotel. [Ipumenenue. Conu cepHOW KHCIOTHI, KayeCTBEHHAsl peaklus Ha
cynbdar-uoH. HaxoxneHnue cepel U €€ COCNUHECHUN B MPUPOJE. XUMUYECKOES
3arpsi3HCHUE OKPYKAIOIICH CPelIbl COCAMHECHUSIMHU Cepbl (KHCIOTHBIC TOXKIH,

3arpsi3HEHUE BO3/yXa U BOAOEMOB), CIOCOOBI €T0 MPEIOTBPAIICHHS

2.3

OOmast xapakrepuctuka syeMeHTOB VA-rpynnsl. OCOOEHHOCTH CTPOCHUS
aTOMOB, XapaKTepHbIE CTENICHU OKUCIICHUS. A30T, paclpoCTpaHEeHHE B IPUPOJIE,
¢usnveckre U XUMUIeCKne cBoiicTBa. Kpyrosopor a3ora B mpupojae. AMMHaK,
ero ¢u3nMveckue W XMMUYECKHE CBOMCTBa, ModydyeHue U npumeHenue. Conu
aMMOHUA, nux (in/lanecxne n XUMHUYCCKUC CBOﬁCTBa, IMPUMCHCHUC.
KauecTBeHHast peakuus Ha MOHBI aMMOHUA. A30THas KUCIIOTA, €€ IOJyYEHHE,
¢dbu3mvecKkue W XUMHUYECKHE CBOMCTBa (0OIIMe Kak TPEACTaBUTENs Kiacca
KUCIOT U cneuuduyeckue). Mcnoab3oBaHue HUTPATOB M COJIEH aMMOHHMS B
KauecTBE MHUHEPAIbHBIX yI0OpeHHil. XUMUYECKOe 3arps3HEHHE OKpYXKarollen
Cpeabl COEMHEHUSIMH a30Ta (KHCIOTHBIE TOXKAM, 3arpsi3HEHUE BO3yXa, MOYBbI

1 BOJIOEMOB)

2.4

®ocdop, amtoTponHsle Moaudukanuu gocdopa, pusMUecKre U XUMUYECKHE
coiictBa. Oxcun ¢ochopa(V) u dochopHas kucinora, Qu3nUecKHe U
XUMHUYECKHE CBOWMCTBa, moiiydeHue. lcmonb3oBanue ¢QocdaroB B kauecTBe

MUHEpAIbHBIX YA00peHHit

2.5

OOmast xapaktepuctuka 31eMeHTOB IVA-rpynmbel. OcoOeHHOCTH CTpOEHHUs
aTOMOB, XapaKTEepPHBIE CTENEHW OKUCICHUS. YTJIepoll, auIOTPOITHBIC
MOJIU(UKAIMK, PAaCIpPOCTPaHEHHE B MpHUPOJE, (U3NYECKHEe M XHMHUYECKHE
cBoiictBa. Aacopomus. Kpyrosopot yriepoaa B mpupone. OKcuabl yriepona,

nux (I)I/I3I/I‘-ICCKI/IG n XUMHYCCKHEC CBOﬁCTBa, JIENiCTBHE Ha J>KUBBIC OpTraHHU3MBblI,




MOJTyYeHHE M TMPUMEHEHHE. JKOJIOTUIECKHE TPOOIeMbl, CBS3aHHBIC ¢ OKCHIOM
yraepona(lV); rumore3a Tn00anbHOrO MOTEIUICHUS KIWMaTa; MapHUKOBBINA
apdekT. YrompHas KucioTa M €€ Ccond, HX (QUIUYECKUE M XHUMUYECCKHE
CBOWCTBa, MOJy4YeHHE W mpuMeHeHue. KauecTBeHHas peakius Ha KapOoHart-
noHbl. Vcnonp3oBaHnue kapOOHATOB B OBITY, MEIUIIMHE, MPOMBIIUICHHOCTH U

CEJILCKOM XO34MCTBE

2.6

IlepBoHayasibHbIE MOHATUS 00 OPraHUYECKUX BELIECTBAX KAK O COECIUHEHUSX
yriaepoga (MeTaH, 3TaH, STWIEH, AaleTWIeH, 3TaHoJ, IJHULEpPHH, YKCyCHas
kucnora). MIx coctaB u xumuueckoe crpoeHue. Ilonstue o Ouonormuecku
BOXHBIX BEIECTBAX: XMpaX, Oelkax, YrjaeBoJaX — M HX POIM B KU3HHU
yenoBeka. MarTepuaabHOE €IUHCTBO OPraHUYECKUX M HEOPraHUYECKUX

COCTUHEHUN

2.7

Kpemuuii, ero ¢usnyeckue ¢ XHUMHUYECKHE CBOWCTBA, TWOJYYCHHUE U
npumenenue. CoenuHeHus KpemMHUsi B mnpupoje. OOmue mnpeacraBieHust 00
okcuze kpemHus(1V) u kpemuueBoii kuciaore. CHUIMKATHI, UX UCHOJIb30BAaHUE B
OBITY, MEIUITMHE, MPOMBIIUICHHOCTH. BakHEHIIIHE CTPOUTEITHLHBIC MaTEPHAIIBI:
KepaMHKa, CTEKIIO, IIEMEHT, OeTOH, ene300eToH. IIpobiembl Ge3omacHOro

HCIIOJIb30BAHHUA CTPOUTCIIBHBIX MAaTCPUAJiOB B HOBCGI[HGBHOI71 KU3HHU

2.8

XUMUYECKUI SKCIIEPUMEHT: M3Yy4eHUE O0pa3lloB HEOPraHUYECKUX BELIECTB,
CBOWCTB COJISHOM KHCJIOTBI; MPOBEEHNE KaYeCTBEHHBIX peakIHil Ha XJIOpUA-
MOHBl W HaOJIO/IEHWE MPHU3HAKOB HUX TMPOTEKAHUS; OIMbBITHL, OTpPa)Karollue
¢u3nyeckre U XMMUYECKHE CBOMCTBA IaJIOTEHOB M UX COCAMHEHUHN (BO3MOKHO
WCIOJIb30BaHNE BUEOMATEPHUATIOB); O3HAKOMJIEHHE € 0Opa3laMu XJIOpPHUIOB
(rayloreHN1I0B); O3HaKOMJIEHHE C oOpa3lamMu cepbl U €€ COEJUHEHUSIMHU
(BO3MOKHO UCIIOJIb30BaHWE BHUJEOMATEpUANIOB); HAOMIOJIEHHE TIpoliecca
oOyIJIMBaHUs caxapa MoJ AECWCTBHEM KOHIEHTPHUPOBAHHOM CEpHOW KHUCIOTHI;
M3Y4YeHHE XMMHMUYECKUX CBOICTB pa30aBICHHON CEPHOW KHUCIOTHI, IPOBEIACHHE
KayeCTBEHHOW peakUuMud Ha cCcynb(par-uoH U HaONIOJeHHe TIpu3HaKa eé
MIPOTEKAHUS; O3HAKOMJIEHUE ¢ (PU3NUECKHMMH CBOMCTBaMHU a30Ta, Gochopa u ux
coeMHEHUI (BO3MOXKHO UCIIOJNB30BAaHUE BHJICOMATEpUANOB), oOpa3amu
a30THBIX U (OChHOPHBIX YAOOpPEHUH; TIOyYeHHe, cCOONpaHne, paclo3HaBaHue 1
M3yuyeHHe CBOMCTB aMMMaKa; IMPOBEJACHHE KAUYEeCTBEHHBIX pPEaKUUHd Ha HOH
aMMOHHMA U ¢ocdar-uOH U U3yYEHHE TPU3HAKOB HUX TPOTEKaHMUS,
B3alMOJIEICTBUE KOHIIEHTPUPOBAHHOW a30THOM KHCJIOTHI C MEAbIO (BO3MOXKHO

HCITIOJIB30BaHHUEC BI/I)IeOMaTepI/IaIIOB); HN3YUCHHUC MO)IGJ'ICfI KPUCTATININYCCKUX




pemwéTok anmasza, rpadura, (¢yulepeHa; O03HAKOMJIEHHE C IPOLIECCOM
azcopOLUU PacTBOPEHHBIX BEILECTB AKTUBUPOBAHHBIM YIJIEM U YCTPOHCTBOM
IIPOTHBOra3a; IOJIy4YeHUE, coOMpaHMEe, PAcllO3HABaHUE M M3y4YEHHUE CBOMCTB
YIJIEKUCIIOTO Ta3a; IMPOBEACHHWE KAYeCTBEHHBIX pEaKUWid Ha KapOoHAT- u
CWIMKAaT-HOHbl ¥ M3y4YEHUE IPU3HAKOB HX IPOTEKaHUS; O3HAKOMIICHUE C
MIPOAYKLIIMEH CUIMKATHOM IPOMBIIIICHHOCTH; PEIICHHUE 3KCIEPUMEHTAIbHBIX

3aaa4 110 TEMC «BakHene HeMeTaibl 1 UX COCOAUHCHUA»

Merannsl 1 BX COCOAUHECHUA

3.1

OOwiast XapakTepuCTUKa XMMUYECKUX JIEMEHTOB — METAJVIOB HA OCHOBAHUM UX
nonoxeHuss B Ilepuonuueckod cucreMe XUMHYECKUX dieMeHToB J[.U.
Menpeneesa u crpoeHus aroMoB. CTpoeHue MeTaiuioB. MeTamnnueckas CBs3b U
METAJNIMYECKasl ~ KpUCTaIMyeckass pemeérka. OJIEKTPOXUMHUYECKUN  psf

HaHpH)I(eHI/Iﬁ MCTaJJIOB

3.2

duznyecknue U XUMUYECKUE CBOICTBA MeTauioB. O0Imue croco0bl MONTy4eHUS
MeTauioB. [loHsATHE O KOPPO3UU METAIJIOB, OCHOBHBIE CIIOCOOBI 3alIUTHI UX OT
koppo3uu. CruiaBsl (CTalb, 4YyT'yH, JIOPATIOMUHIHN, OpOH3a) U UX IPUMEHEHHE B

OBITY M IPOMBIIICHHOCTH

3.3

[[lenounsle MeTayuibl: nosnoxeHue B llepuonnyeckoil cucTeMe XHMHUYECKUX
aemeHToB JI.M. MeHeneeBa; CTpoeHHE UX aTOMOB; HaXOXJEHHE B IPUPOJE.
duznyeckne 1 XUMUYECKHE CBOMCTBA (Ha MpuMepe HaTpus U Kaius). OKcuasl 1
TUAPOKCUABl HaTpus M Kanusa. [IpuMeHeHHMe INENOYHBIX METAUIOB U HX

COE€IUHEHUN

3.4

IIlemouyHo3eMeNbHBICE  METAJIbl MarHuii W KajbIUW: TOJIOXKEHHE B
[Tepuoanueckont cucreme xuMmuueckux 3neMeHToB .M. MenneneeBa; crpoeHue
WX aTOMOB; HaxoXJeHWe B mnpupone. PuU3NYecKHe U XUMUYECKHE CBOMCTBA
MarHusi ¥ Kanplus. BaxHeimve coenvHeHUs Kanblus (OKCHA, THUIAPOKCHUI,

conu). KEcTkoCcTh BOJBI U CLIOCOOBI €€ yCTpaHEeHUs

3.5

AmoMUHUI: TIONOXKeHUEe B llepuommyeckoll crucTeMe XMMHYECKHX 3JIEMEHTOB
JI.. Menneneesa; CTpoeHHE aroMa; HaXxOXAEHUE B mnpupozac. dPusnueckue u
XUMHYECKHE CBOMCTBA AFOMHHUSA. AM(OTEpHBIE CBOWCTBA OKCHAA M THUIPOKCHIA

AJTFOMHUHHA

3.6

Kenezo: nonoxenue B [lepuoanueckoil cucreme XuMudeckux 3neMenToB JI. 1.
MenzeneeBa; CTpOEHHWE aTOMa; HAXOXJIECHHE B mpupoje. Pu3nMdeckue u
XUMHYECKHe CBOMCTBa jkene3a. Okcuawl, ruapokcuabl u comu sxenesa(ll) u

xene3a(lll), mx coctas, cBOMCTBA U TTOTydCHUE




3.7

XUMUYECKUI SKCIIEPUMEHT: 03HAKOMJIEHHE C 00pa3liaMy METaJUIOB U CILJIaBOB,
X (pU3MYEeCKMMH CBOWCTBAMH; W3YYCHHE PE3YyJIbTaTOB KOPPO3HH METAIIJIOB
(BO3MOKHO UCII0JIb30BaHUE BUJICOMATEPHAIIOB), 0COOEHHOCTEH
B3aUMOJICMCTBUS  OKCHJA KajdblUsd M HATpusi C BOJOM  (BO3MOXKHO
HCIIOJIb30BaHNE BHUAEOMATEPUANIOB); HCCIEJAOBAHHUE CBOWCTB >KECTKOW BO/IBI;
mpolecca TOpEHUs JKejle3a B KHUCIOpOoAE (BO3MOXKHO — MCIOJIb30BaHHE
BUJICOMATEPHAIIOB); MPU3HAKOB MPOTEKAHHS KAUYECTBEHHBIX PEAKUUN HA MOHBI
(Maraus, Kanblus, amromunus, nubka, skenesa(ll) u xenesa(lll), mexu(ll);
HaOJI0/IeHNE U OMMCAaHWE MPOLECCOB OKpAlIMBaHUS IUIAMEHU MOHAMM HATPHS,
KaIuss ¢ Kajublusa  (BO3MOXKHO  HMCIOJIb30BAaHUE  BHUJIEOMATEPHAIIOB);
uccienoBaHre aM(pOTEPHBIX CBOWCTB THAPOKCHA ATIOMUHUS W THIPOKCHIIA
[IMHKA; PEIICHUE IKCIIEPUMEHTAIIbHBIX 3a71a4 110 TeMe «Baxueime MeTauibl U

X COCOIUHCHUA

Xumus u OKpYyKaromiasa cpeaa

4.1

HoBrie MaTCeprajibl U TCXHOJIOTHUH. BemectBa u MaTcpurajbl B HOBC@I[HCBHOﬁ
JKM3HH YeJIOBEKa. XUMHS U 300POBLE. be3omacHoe mcmonnb30BaHNE BEIISCTB U
XUMHNYCCKHUX peaKI_II/Iﬁ B 6BITy. HepBa;I nmoMompb IIpU XUMHYCCKHUX OXKOrax H

OTPABJIEHUAX

4.2

OCHOBBI ~ 3KOJIOTUYECKOW  IpPaMOTHOCTH.  XUMHYECKOE  3arps3HEHHE
okpyxaromet cpensl [IJIK. Pons XuMuu B pelieHHH SKOJIOTHYECKUX MPOOIeM.
[IpupoaHble HMCTOYHUKM YTJIEBOJIOPOAOB (Yrojib, MPUPOIHBIA Ta3, HePTh),

IMPOAYKTBI UX nepepa60TKH, HX pOJib B 6BITy " MIPOMBIIIJICHHOCTH

4.3

XUMUYECKUU OKCIICPUMCHT: U3YUYCHUC 06pasu013 MaTcpHraIoB (CTGKJ’IO, CIIJIaBbI

METAJIJIOB, MTOJIMMEPHBIE MaTepUaIIbl)




IPOBEPSIEMBIE HA OI'D 11O XUMHU TPEBOBAHUS K
PE3YJbTATAM OCBOEHHUSI OCHOBHOM OBPA3OBATEJBHOM
IMPOTPAMMBI OCHOBHOTI'O OBIIIEI'O OBPA3OBAHUSA

Koxa
NpoBepPsIeMoOro
TpeOOBaHUS

IIpoBepsiemble TpeOOBaHUS K NIPEAMETHBIM pe3yJbTaTaM
0230BOro ypOBHSI 0CBOEHHS OCHOBHOI 00pa3oBaTe/ibHOI
NPOrpaMMbl OCHOBHOI0 0011ero od0pa3zoBanust Ha ocHoBe ®PT'OC

1

IIpencrasnenue:

11

0 TIO3HABAEMOCTH SBICHHH NPUPOJAbI, NOHUMAaHHWE OOBEKTUBHOU
3HaYMMOCTH OCHOB XMMMUYECKOW HAyKH Kak 00JacTH COBPEMEHHOIO
€CTECTBO3HAHHUS, KOMIIOHEHTa OOLIeH KynbTypbl M IPAKTHUYECKON
JeSTEIbHOCTH YEJIOBEKa B YCIOBUSAX COBPEMEHHOIO OOILECTBa;

IMOHUMAaHHUEC MECTAa XUMHUU CPEAN APYIrUX CCTCCTBCHHBIX HAYK

1.2

O HAY4YHbIX MCTOJAaX IO3HAHUA, B TOM YUCJIC SKCIICPUMCHTAJIbHBIX U
TCOPCTUYUCCKHUX MCTOAAX HCCICAOBAHUA BCIICCTB W U3YUCHUA
XUMHUYCCKUX peaxunﬁ; YMCHHC HCIIOJBb30BAaTh MOACIN JJIA

00BACHEHHS CTPOCHUSA aTOMOB U MOJICKYJI

1.3

o cepax mpodeccHoHaTbHOIN AEATEIFHOCTH, CBA3aHHBIX C XUMHEH 1
COBPCMCHHBIMHN TCXHOJOIusAMH, OCHOBAHHBIMU Ha JOCTHIKCHUAX
XMMUYECKOH HAyKH, YTO TO3BOJIUT OOYYaIOIIMMCS paccMaTpHUBaTh
XUMHUIO Kak cepy cBoelt Oyayuieil npopeccuoHanbHON AesITENbHOCTH
U ClleaTh OCO3HAHHBIM BBHIOOP XMMHMH Kak NMPO(UIBHOTO NpeaMeTa

P TIEPEXO0/I€ Ha YPOBEHB CPETHETO 0OIIET0 00pa30BaHMs

Brmagenune cucteMoil XMMHMYECKMX 3HAaHUM M yMEHUE IPUMEHSATH

CUCTEMY XUMHUYCCKUX 3HaHI/II71, KOTOpas BKIIFOYACT:

2.1

BOKHEHUIIINE XHUMHYECCKHE IIOHATHS. XHUMUYSCKHM JJIEMEHT, aToM,
MOJIEKYJa, BEIIECTBO, MPOCTOE M CIOKHOE BEIIECTBO, OJHOPOJHAS U
HEOJTHOPO/HAs CMECh, OTHOCUTENIbHBIE aTOMHasi WU MOJIEKYJSpHas
MacChl, KOJIMYECTBO BEIIECTBA, MOJIb, MOJIIpHAs Macca, MOJISPHBIN
00BEM, OKCHJ, KHUCIOTa, OCHOBaHHWE, CONb (CpemHss), XUMHUYECKas
peaKiusi, peakluh COCIUHEHUsS, PEaKIUU PA3JIOKECHUS, PEaKIII
3aMeNIeHHUs, peaKui oOMeHa, TeIUIoBoW A(PQEKT peakluu, dK30- U
SHIOTEPMUUYECKUE PEAKIIMHU, PACTBOP, MACCOBasi JIOJISI XHUMHUYECKOTO
AJIEMEHTA B COEMHEHUH, MaccoBas J10JI1 U MIPOLEHTHAs! KOHLEHTPaLUs

BEILIECTBA B PaCTBOPE, PO ATOMA, AIEKTPOHHBINA CJION aToOMa, aTOMHAsI




opOuTanb, paguyc aToma, BaJIE€HTHOCTb, CTENEHb OKHCIIEHUS,
XUMHUYECKAs CBSI3b, JIEKTPOOTPULIATEIBLHOCTD, TIOJISIPHASL U HETIOJIpHAs
KOB&JICHTHAs  CBsI3b, MOHHAas  CBs3b, METaUIM4ECKas  CBA3b,
KpUCTa/LIM4YecKass peleérka (aToMHas, MOHHAas, MeTaJuInJyecKasi,
MOJIEKYJISIpHas), MOH, KaTHOH, QHMOH, SJIEKTPOJIUT M HEDJIEKTPOJIHUT,
ANIEKTPOJIUTUYECKAs  JIUCCOLMAIMS, PEaKIMU HMOHHOrO OOMEHa,
OKHUCIIUTEIIbHO-BOCCTAHOBUTEIIbHBIE ~ PEAKLMM,  OKUCIUTEIb U
BOCCTAHOBUTENIb, OKHMCIEHHME M  BOCCTAHOBICHHME, JJIEKTPOIIM3,
XMMUYECKOE pPaBHOBECHE, OOpaTHMble M HEoOpaTUMbIE pPEaKLHH,
CKOPOCTb XUMHUYECKOW peakumu, Kartanusarop, IIJIK, xopposus

MCTaJIIIOB, CIIJIaBbI

2.2

OCHOBOITOJIATAIOLINE 3aKOHbl XUMHM: 3aKOH COXPaHEHHsI Macchbl,
nepuonnueckuil 3akoH J[M. MenneneeBa, 3aKkOH IIOCTOSTHCTBA

COCTaBa, 3aKOH ABOI‘aI[pO

2.3

TCOPUU XUMUU: ATOMHO-MOJICKYJISIpHAA TCOPH, TCOPUA

BHGKTpOHHTH‘IGCKOﬁ Jucconuanuun

Biianenne ocHOBaMM XMMUYECKOW IPaMOTHOCTH, BKITFOYAIOILICH

3.1

YMEHHUE MPaBUIIbHO UCIIOIH30BATh N3yUCHHBIEC BEIIECTBA M MaTEPHAIIBI
(B TOM uymclIe MHUHEpaJbHbIE YIOOpPEHHUs, METAaUIbl M CIUIABHI,
NPOAYKTHl TEPEepadOTKH TPUPOAHBIX HCTOYHUKOB YTIIEBOJOPOIOB
(yriasi, mpupoAHOro Trasza, He()TH) B OBITY, CEbCKOM XO3iHCTBE, Ha
MPOM3BOJICTBE W TIOHMMAaHWE 3HAYEHUS JKUPOB, OCIKOB, YTJIIEBOJIOB
JUIs OpraHW3Ma 4YelloBeKa; yMEHHEe ITPOrHO3UPOBATh BIMSHUE BEIECTB

N XUMHYCCKUX IMPOLCCCOB HA OpPraHu3M 4YCJIOBCKa W OKPYXKAIOUIYIO

MIPUPOJTHYIO Cpey

3.2

YMCHHUEC HUHTCIPUPOBATH XUMHWYCCKUC 3HAHHA CO 3HAHUAMH IOPYIrux

y4eOHBIX MPEIMETOB

3.3

HaJIMuue OmbITa pabOThl C Pa3IMYHBIMM MCTOYHHMKAMM HH(OpMaLUU
N0 XUMHM (Hay4dHas M Hay4yHO-TIONYJSIpHas JHUTeparypa, CIOBapH,

CIIPABOYHHUKHU, HHTEPHET-PECYPCHI)

3.4

YMCHUE 00BEKTHBHO OLICHUBATh I/IH(i)OpMaIII/IIO O BfIICCTBaAX, HX
MMPEBPAIICHUAX u MMPaKTUYICCKOM MMPUMCHCHUU n YMCHHC

HCIIOJb30BaTh €€ IJId pCIICHUA yqe6H0-no3HaBaTem,me 3aga4

BJ'IaJIeHI/Ie OCHOBaMH TOHSITHHHOTO arrmapara M CHMBOJHMYCCKOTO

A3bIKa XUMHH 1JIs1 COCTAaBJICHUSA (I)OpMy.II HCOPTraHNYCCKUX BCIICCTB,




YpaBHEHUN  XUMHYECKHMX  pEakIUd; OCHOBAMHM  XHMHUYECKOU

HomeHkarypsl (IUPAC u TpuBnanbHoi)

YMeHue oOBSACHATH CBsI3b MOJIOXKEHHA djeMeHTa B llepmomudeckoit

CUCTEME C YHCIIOBBIMH XapaKTCPUCTHUKaMHU CTPOCHHSA aTOMOB

5 XMMHUYECKUX DJIEMEHTOB (COCTaB M 3apsii sApa, oOliee YHcio
AIIEKTPOHOB), PACHpPEIECICHUEM DJJIEKTPOHOB IO JHEPreTUYECKUM
YPOBHSIM aTOMOB TIEPBBIX TPEX MEPHOAOB, KATUS M KAIbIIHS
IIpencraBienne 0  MEPUOJUYECKONM  3aBUCHUMOCTH  CBOWCTB
XUMHUYECKHX 3JIEMEHTOB (paguyc aroma, 3JeKTPOOTPULIATEIbHOCTS),
6 MPOCTBIX W CJOXKHBIX BEHIECTB OT TIOJOXEHHUS JJIICMEHTOB B
[lepuoanueckoit cucremMe (B MalbIX MEPUOAAX U TIABHBIX
MOJATPYIIAx) ¥ 3JICKTPOHHOTO CTPOSHUS aTOMa
7 YMenue kinaccupuiupoBaTh:
7.1 XAMHUYECKHE DJIEMEHTHI
7.2 HEOpraHUYEeCKUE BEleCTBa
7.3 XUMUYECKHUE PEaKINu
8 YMeHue onpenensrs:
81 BaJICHTHOCTh W CTEINCHb OKUCJICHHS XUMHUYCECKUX JJIEMEHTOB, 3apsil
' MOHA
89 BUJ XUMHYECKONH CBS3M W THUN KPUCTAIUIMUECKOH CTPYKTYphl B
' COCTUHEHUSIX
8.3 XapakTep Cpeibl B BOJHBIX PaCTBOpaxX BEMIeCTB (KUCIOT, OCHOBAHUH )
8.4 OKHUCJIUTETh ¥ BOCCTAHOBHTEIh
9 YMeHue xapakTepu30BaTh (GU3NIECKHE U XUMHYECKHUE CBOMCTBA:
MPOCTHIX BEIIECTB (KUCIOPOJ, O30H, BOJOPOJ, TpaduT, anamas,
9.1 KpeMHU#, a3oT, docdop, cepa, XJIOp, HATPUM, Kamuil, MarHHii,
KaJIbIIM, aTFOMHHUM, JKEJIe30)
CIIOXHBIX BEIISCTB, B TOM YHCJIE€ WX BOJHBIX PacTBOPOB (BOja,
aMMHaK, XJOPOBOJOPOJl, CEPOBOJOPOJ], OKCHUIBI U THUAPOKCHIBI
9.9 metaiioB |-lIA rpynn, amtomunus, menu (l), uunka, xeneza (Il u
' I1), okcuasl yrinepona (Il u 1V), kpemuus (1V), azora u gocdopa (111
u V), cepol (IV u VI), cepuucras, cepnas, azoTucras, a3zoTHas,
docdopHasi, yronbpHas, KpeMHUEBAsI KUCIOTA U UX COJIH)
9.3 MPOTHO3MPOBaTh W  XapaKTepU30BaTh CBOICTBa  BEIIECTB B




3aBUCUMOCTH OT HMX COCTaBa U CTPOCHHUA, NPUMCHCHHC BCIICCTB B
3aBHUCHUMOCTH OT HX CBOfICTB, BO3MOXHOCTb ITPOTCKAHUA XUMHNYCCKUX

MIPEeBpAIICHUH B Pa3JIMYHBIX YCIOBHUIX

VYMeHue cocTaBIsATh MOJICKYJISIPHBIC 1 HOHHBIC YPAaBHCHUSA peaKHHﬁ, B

10
TOM YHUCIIE:
10.1 peakiuii HFOHHOTO 0OOMeHa
10.2 OKUCIUTEIbHO-BOCCTAHOBUTEIIbHBIX PEAKIINI
103 WUTIOCTPUPYIOIINX ~XHUMHYECKHE CBOWCTBA M3YYCHHBIX KJIACCOB
' (TpyIim) HEOPraHUYECKUX BEIIECTB
10.4 MOJITBEPKIAIONINX T€HETUIECKYIO B3aUMOCBSI3b MEXKILy HUMH
11 VMeHHe BBIYHUCIIATh (IPOBOAUTE PACUYEThI):
111 OTHOCHUTEJIBHYIO MOJICKYJSIPHYFO M MOJSIPHYKO MacChl BEIECTB,
' MacCCOBYIO JIOJI0 XMMHYECKOTO JIEMEHTA B COSAMHCHHIH
11.2 MAaCCOBYIO JIOJIO BEILIECTBA B pacTBOPE,
11.3 KOJIMYECTBO BEIIECTBA M €r0 Maccy, 00beM ra3oB
114 M0 YpPaBHCHUSM XHMHUYCCKUX PEAKIUH W HAXOAHWTh KOJIUYECCTBO
' BEIIIECTBA, 00BEM U Maccy pearcHTOB WM MPOJYKTOB PEaKIuU
12 Bnanenue (3HaHHE OCHOB):
OCHOBHBIMH  METOJaMH  HAy4YHOro  TMo3HaHus (HabmroneHwue,
121 HU3MEpeHHE, SKCIIEPUMEHT, MOJICTTUPOBAHNUE) ITPU H3yYSHUH BEIISCTB U
' XUMHUYECKUX SBIICHUH; yMeHHEe Cc(hOpMynupoBaTh MpoOieMy U
MIPETIOKUTE MTYTH €€ PEIICHUS
122 0e3omacHOM pabOTHl ¢ XUMHUYECKMMH BEIECTBAMH, XHUMHUYECKOMH
' MoCyA0H U 1abopaTOpHBIM 000pyAOBaHUEM
MpaBHJIaMy O€30MaCHOTO OOpAIEHUs C BEIIECTBAMHU, UCTIOIB3YEMBIMU
B TIOBCETHEBHOW JKM3HHU, TIPABUIIAMH TTOBEICHUS B IEISIX COSPEeKEHUS
123 3I0pPOBbSl U OKPYXKAIOIIEH MPUPOIHON Cpeapl; MOHMMAaHUE Bpenaa
' (omacHOCTH) BO3JCHCTBHSI HAa JKHUBBIC OPTaHU3MBI ONPEACIEHHBIX
BEIIIECTB, CMOCOOOB YMEHBIICHHS] U TMPEAOTBPALICHUS UX BPEAHOTO
BO3JICUCTBUSA
13 Hanuune mpakTHYeCKUX HABBIKOB TUIAHUPOBAHUS W OCYIICCTBIICHUS
CIETYIOIIUX XUMUYECKUX IKCIIEPUMEHTOB:
13.1 U3YyYeHUE U OMHcaHue (HU3MUYEeCKUX CBOWCTB BEIIECTB; 03HAKOMIICHUE




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

WJUTIOCTPUPYIOLIME NTPU3HAKH MPOTEKAHUSI XUMUYECKUX PEaKLUNA

13.2

U3y4eHHe CIIOCOO0B pasJieeH s cMecel

13.3

[IOJIyUEHUE KHCIOpOJAa M HU3Y4YEHHE €ro CBOICTB; IOJIy4E€HHUE
BOJIOPOJIa U M3YYEHHUE €ro CBOWCTB; IOJyYEHHE YIJIEKUCIIOro raza u

HU3YUCHHUC €TO CBOfICTB; MOJIYYCHHUEC aMMHaAaKa U U3Yy4YCHUC €TI0 CBOMCTB

13.4

IIPUTOTOBJICHUE PACTBOPOB C OIPEACIEHHOM MacCOBOM J0JeH

paCTBOpéHHOFO BCIIECTBa

135

IpUMEHEHHE MH/IMKAaTOPOB (;akmyca, METUJIOpaHkKa u
¢denondTanenHa) I ONpPENETICHUS XapaKTepa Cpellbl B PacTBOPAX

KHCJIOT U menoqeﬁ

13.6

WCCIICIOBAaHUE W ONMCAHME CBOWCTB HEOPraHWYECKUX BELIECTB
Pa3IMYHBIX KJIACCOB; U3YYECHUE B3aMMOJCUCTBHS KHUCIOT C METaJUIaMH,
OKCUZAMM  METaJUIOB,  PACTBOPUMBIMM M HEPaCTBOPUMBIMU
OCHOBAHUSAMH, COJISIMHM; ITOJYYEHHE HEPACTBOPUMBIX OCHOBAHUM;
BBITECHEHME OJHOIO METajula JPyrMM W3  pacTBOpa  COJM;
ucciaenoBaHue aM(OTEPHBIX CBOWCTB THAPOKCHUIOB aTIOMHHHS U

[IUHKA

13.7

PCHICHUC JKCIICPUMCHTAJIBHBIX 3a41a4 110 TCMaM: «OCHOBHEBIE KJIACCHI
HCOPTaHUYCCKUX COGHHHCHHﬁ)); ((3J'[GKTpOJ'II/ITI/I‘I€CKa${
JAUCCOLIM AL, «Baxnelnme HeMeTaIbl U HX COCOUHCHUA,

«Baxxnelnme MeTauIbl 1 UX COEIUHEHUI

13.8

XUMHYECKHE  OKCIIEPUMEHTHI,  WUIIOCTPUPYIOIIHE  TMPH3HAKH
NPOTEKaHUs peaklMii MOHHOrO OOMEHAa; KaueCTBEHHbIE pEeakIH Ha
MPUCYTCTBYIONIME B BOJHBIX PAcTBOpaX HMOHBI: XJOPHI-, OpOMUJI-,
uomua-, cynbdar-, Qocdar-, kapOoOHaT-,  CHIMKAT-aHUOHBHI,
THJIPOKCU-UOHBI, KATHOHBl aMMOHUSI, MarHusi, KaJblWs, aTFOMHHUS,

xkenesa (2+) u xenesa (3+), meau (2+), LMHKA

14

YMmenue:

141

NPpEACTAaBIATL PE3YJIbTATBI SKCIICPUMCHTA B (I)OpMC BBIBOJIOB,
J0Ka3aTcJIbCTB, l"pa(bI/IKOB u Ta6J'II/IH U BBIABJIIATH OMIIMPUYCCKUC

3aKOHOMCPHOCTHU

14.2

YCTaHaBJIMBATDh CBA3U MCIKAY PCAJIbHO Ha6J'IIO,Z[aCMLIMI/I XHUMHUYCCKHUMU

SABJICHUSAMH H IMPOLECCaAaMH, IPOUCXOAAINIUMHA B MaKpO- 1 MUKPOMUPE,




OOBSICHATH MPUYUHBI MHOTOOOpa3Hsl BEIICCTB




IHHEPEYEHD 3JIEMEHTOB COIAEPKAHUS, IIPOBEPAEMBIX HA
OCHOBHOM I'OCYJAPCTBEHHOM 3K3AMEHE 110 XUMHNHU

Kon

HpOBepﬂeMLIﬁ IJIEMEHT COAECPKaHUA

HepBOHaanBHBIe XUMHUYCCKUC ITOHATUA

11

Uucteie BemecTBa u cMecu. CiocoObl pa3ziesieHus: cMecei

1.2

ATOMBI U MOJICKYIJIBI. Xumuueckue d3ieMeHThl. CHMBOJIBI XMMHYECKHX

DJICMCHTOB. HpOCTbIe " CJIOXKHBIC BEIICCTBA.

1.3

XumMuueckas Q)opMyna. BaneHTHOCT, aTOMOB XHUMMYECKHUX DIIEMEHTOB.

CreneHp OKUCICHUS

14

3aK0OH IOCTOSHCTBA COCTaBa BCIICCTB. OtHocHuTeIbHAS aToOMHasg Macca.
OTHOCHUTENIBHAS MOJICKYJIsIpHad Macca. MaccoBasgs [0 XHMHYECKOIO

9JICMCHTA B COCIMHCHHUHA

1.5

KonuuectBo BemectBa. Mousb. MosnsipHas Macca. MomsipHbiii 00bEM Ta30B.

B3aumocBs3b KOJIMYCCTBA, MACChl U YUCJIa CTPYKTYPHBIX CAUMHUL] BEIICCTBA

1.6

duznyeckrue U XUMHUYECKUE SBJICHHUSA. XHUMHUUECKas pcaKuug U eé IIPpU3HAKHU.

3aKOH COXpAaHEHHS MACChl BEIIECTB. XMMHUECKHE YPaBHEHUS

[Iepnonnueckuit 3akoH U Ilepuonnueckas cucTeMa XMMHUYECKHX JJIEMEHTOB

J.1. MenneneeBa. CTpoeHrne aTOMOB

2.1

Ilepuoguueckuii 3akoH. [lepmonnyeckas cucreMa XMMHUYECKHX DJIEMEHTOB
J.. Menneneesa. Ilepuoaer u rpynnsl. @U3n4ecKuii CMBICI TOPSAIKOBOTO

HOMEpa, HOMEPOB NICPUOJa U I'PYIIIIBI JICMCHTA

2.2

Crpoenue atromoB. CoctaB aToMHBIX sifep. M3oTonsl. Dnektponsl. CTpoeHue
AJIEKTPOHHBIX O000JI0YEK aToMOB TepBbIX 20 XMMHYECKUX DJIEMEHTOB

[Tepuonnueckont cucremsl [[.1. Menneneesa

2.3

3aKOHOMEPHOCTH B M3MEHEHUHU CBOMCTB XMMHYECKHX JJIEMEHTOB IEPBBIX
TpEX IIEPHOJIOB, KaJIns, KaJIbLIS (paguyca aTOMOB,
ANEKTPOOTPULIATEILHOCTH, METANINYECKUX M HEMETAJUIMUECKUX CBOICTB) U
UX COCJUHEHWH B COOTBETCTBHM C TIOJIO)KEHHEM  JJEMEHTOB B

HCpHOHH‘lCCKOﬁ CUCTCMC U CTPOCHUCM UX aTOMOB

Crpoenue BemiecTBa

3.1

Xumunueckas cBg3b. KoBajeHTHas (HOHHpHaH n HCHOJ’I&IpH&H) CBA3b.

SHCKTpOOTpI/IHaTeJ'IBHOCTB XHUMHUYCCKUX OJICMCHTOB. Honnas CBA3b.




Merannndeckas CBI3b

3.2

Tunbel KpucTanIMuecKux pemeéTok (aroMHas, HOHHAs, MeTauIndecKas),
3aBUCUMOCTD CBOMCTB BEILIECTBA OT TUIIA KPUCTANINYECKON PEIIETKU U BUJIA

XHUMHYECKOU CBI3U

Baxueimue MNpEACTAaBUTCIIM HCOPraHUWYCCKHUX BCIICCTB. Hemeramiel n ux

COCIMHCHNA. MeTtamisl ¥ UX COCOIUHCHUA

4.1

Knaccuukanuss 1 HOMEHKIIaTypa HEOPTraHMYECKUX COCIMHEHHA: OKCHIOB
(coneobpa3syromue: OCHOBHBIC, KHUCJIOTHBIE, ampoTepHbIC) u
HecosieoOpa3yrone; OCHOBaHWK (UIENOYM W HEPACTBOPUMBIE OCHOBAHHS);
KHUCJIOT (KUCIOPOJCOAEepKAIMEe | OECKUCIOPOIHbIC, OJHOOCHOBHBIC U

MHOT'OOCHOBHBIE); COJIEH (CPEeIHUX U KUCIIBIX)

4.2

O®u3nyYecKue M XUMHYECKHE CBOWCTBA MPOCTHIX BEIIECTB-HEMETAIUIOB:

BOZIOPO/Ia, XJIOpa, KUCIOpO/ia, Cephl, a30Ta, pocdopa, yriepoaa, KpeMHUS

4.3

dusznyeckue U XUMHYECKHE CBOMCTBA MMPOCTBIX BCIICCTB-MCTAJUIOB: JIMTUS,
HaTpus, Kajius, Maraus )51 KaJIb1us, AJIIOMHHMHA, Keie3a.

DAEKTPOXUMHUYECKHUI Psi/I HAMIPSHKEHUN METAIJIOB

4.4

dusznueckue u XHUMHNYCCKHEC CBOIMCTBa BOAOPOIHBIX COCJIMHEHM I

HEMETAJUIOB: XJIOPOBOJIOPOA, CEPOBOAOPOIA, AMMHAKA

4.5

dusnyeckre U XUMHYECKHE CBOMCTBA OKCUIOB HemeTayuio: cepol (1V, V1),
asora(ll, 1V, V), docdopa(lll, V), yraepoxa(ll, 1V), xpemuusa(lV).

[Tonyuyenue OKCHI0OB HEMETAIOB

4.6

Xumnueckue coiictBa okcuioB: MetauioB |IA-IIA rpymm, uunka, menu(ll) u

xene3a(ll, 111). TlonyyeHue okCHIOB METAILIOB

4.7

XUMHUECKHEe CBOWCTBA OCHOBaHMH M aM(OTEpPHBIX THUAPOKCHIOB (Ha
IpuMepe TUJIPOKCHUIOB alFOMUHUS, *Kele3a, HuHKa). [lomyyenne ocHoBaHMit

1 aM(OTEepHBIX THIPOKCUIOB

4.8

OO6mme XUMUYECKHE CBOMCTBA KHCJIOT: XJIOPOBOJIOPOJHOM,
CEpOBOJIOPOAHOM, CEPHUCTON, CEpHOM, a30THOM, (hochopHOM, KpeMHUEBO,
yroiabHOH. OcoOble XMMHUYECKHE CBOMCTBA KOHLEHTPUPOBAHHON CepHOW U

a30THOM Kucnot. [lonydenue kucimor

4.9

OO6mme XxuMHUIECKHe CBOMCTBA cpeHux coiier. [lomyduenue coneit

4.10

[Monyuenue, cobupaHue, pacrno3HaBaHHE BOAOPOJA, KHUCIOPOJa, aMMHAakKa,

YIJICKUCIIOIO ra3a B na60paTop1/H/1
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HOJ'Iy‘lCHI/Ie aMMHuakKa, CepHOfI M a30THOM KHCJIOT B IIPOMBIIIJICHHOCTH.

OO61mmue crnocoObI MOTyYeHUS] METAJUIOB

4.12

I'eneTnueckas CBA3b MCXKAY KilaCCaMU HCOPTaHUYCCKUX COGI[I/IHCHI/If/’I

XUMHYECKUE PEAKIIUU

5.1

Knaccugukanus XuMU4eCKUX peakiiii Mo pa3IMyHbIM IPU3HAKAM: 110 YHCITY
U COCTaBY YYAaCTBYIOLIMX B PEaKIMU BEUIECTB, MO TEIJIOBOMY 3(deKTy, Mo

M3MEHEHHIO CTEIICHEH OKHMCICHUS XUMHUUYECKUX YJIEMCHTOB

5.2

TeroBoil >PPeKT XMMUYECKOH peakuuu, TEPMOXUMHUYECKUE YpPaBHEHUS.

OK30- 1 OHAOTCPMHUUCCKUC PCAKIINU. TCpMOXI/IMI/I‘leCKI/Ie YpaBHCHUA

5.3

OKHCIUTENBHOBOCCTAHOBUTEIBHBIC peaxkuuu. Oxucnurenu u
BoccTaHoBUTEeNU. [Ipoliecchl OKHMCIEHUS U BOCCTAHOBIJICHUA. DJIEKTPOHHBIN

0aJaHC OKHMCIIUTEIbHOBOCCTAHOBUTEIbHOM pC€aKuu

5.4

TeOpI/IH SHGKTpOHHTquCKOﬁ Aucconuanuu. KaTI/IOHLI, AHHWOHBI.
3JIGKTp0JII/ITI>I N HCBJICKTPOJIMUTHI. CuibHBIC U c1a0bIe OJICKTPOJIUTHI. CreneHb

Auccouuanumn

5.5

Peakuuu noHHOro obMeHa. YcinoBus IIPOTCKAHUA peaKum“I HMOHHOTI'O 06MCH8.,

ITOJIHBIE Y COKPAIIEHHBIE HOHHBIE YPABHEHUS PEaKIINN

XHMHS M OKpYXarolas cpeaa

6.1

BemecrBa m martepuanbl B ITOBCEJHEBHOM >KM3HU YEJIOBEKa. be3omnacHoe
UCIOJIb30BAHUE BELIECTB U XMMHUYECKHUX peakiHil B jaboparopuu U OBITY.

HepBaﬂ IIOMOIIb TP XUMHUYCCKUX OKOTaX U OTPABJICHHUAX

6.2

XUMHYECKOE 3arps3HEHHE OKpYyXKaromeh cpeabl (KUCIOTHBIE IO,
3arpsi3HEHUE MOYBBI, BO3AYyXa M BOJOEMOB), CIIOCOOBI €ro MPeIOoTBpPAICHHS
[Ipenenbuas nomyctumasi kouueHntpamus BemiectB (ITJK). Pons xumuu B
pElIeHUH DHKOJIOTUYECKUX TMpolieM. YCuieHue NapHUKOBOTO 3ddekra,

pa3pylieHnue 030HOBOTO CJIOS

6.3

[Ipumenenue cepsl, a30Ta, Gocdopa, yriaepoaa, KpeMHUS U UX COSAUHEHUN B
OBITY, MEIUIIMHE, MPOMBIIUIEHHOCTH M CelbCKOM Xo3siicTBe. [IpumMeHenue
METAJIJIOB M CIUIaBOB (CTallb, YyTyH, NIOpATIOMUHUI, OpoH3a) B OBITY U
NPOMBIIIICHHOCTH MX coeAuHeHuil. IlloHsTHE O KOppO3MM METaloB,

OCHOBHBI€ CITOCOOBI 3aLTUTHI UX OT KOPPO3UU

6.4

[IpupoaHble MCTOYHUKH YTIEBOIOPOAOB (yroib, MPUPOIHBIA Ta3, HEDTH),

MPOIYKTHI UX MepepaboTku (OEH3UH), UX PO B OBITY U MPOMBIIUIEHHOCTH




HepBOHa‘IaJIBHBIC MOHATHA 00 OpPraHM4CCKHUX BEIIECTBAX KaK O COCAMHCHUX

yriepona (MeTaH, 3TaH, STWIEH, ALETWIEH, 3TaHOJ, DJIMLEPUH, YKCYCHas

0 kucnora). [loHsTne 0 OHONIOTMYECKH Ba)KHBIX BEIIECTBAX: KHpax, OesKax,
YIIIEBO/IAX — U MIX POJIM B )KU3HH YEJIOBEKA
7 Pacuérsr:
7.1 1o hopMynaM XMMHYECKUX COCAMHEHUH
7.2 Macchl (MaccoBOi) 10JIM PaCTBOPEHHOTO BEIIECTBA B pPACTBOPE
7.3 M0 XMMUYECKUM yPaBHEHUSAM
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