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IHHOACHUTEJIBHASA 3AIINCKA

[IporpaMma 1O XUMHUM Ha YpPOBHE OCHOBHOIO 00IIero oOpa3oBaHUA
COCTAaBJICHA Ha OCHOBE TpeOOBaHWI K pe3yJbTaTaM OCBOCHUS OCHOBHOU
00pa3oBaTEILHOM TPOTPAMMBI OCHOBHOI'O 00IIIEro 00pa30oBaHus, MPEJACTABICHHBIX
B ®I'OC OOO, a Ttakxke Ha OCHOBE (QeaepanbHOl pabdoueil MporpaMMbl
BOCIIUTAHUS U C YUYETOM KOHUEIMIUU MpernogaBaHusi ydeOHOTro npeamMera « XuMus»
B 00pa3oBaTeNbHbIX opranu3anusx Poccuiickoit denepanuu.

[Iporpamma 1Mo XuMuUM MaéT TPEACTABICHUE O IIENAX, OOMIEeH CTpaTeruu
oOy4yeHHsi, BOCHHUTAHUS U PA3BUTHUA OOYYaAIOIMIUXCA CPEACTBAMHU y4eOHOTO
peaMeTa, YCTaHaBIIUBAET o0s13aTeNIbHOE IPEAMETHOE CoJiepKaHue,
NpeAyCcMaTPUBAET paCIpENEeTIeHUe €ro Io KiaccamM M CTPYKTYpUpPOBAaHHE IO
paznenaM W TeMaM MpPOTPpaMMbl IO XHMHUH, OINpENesieT KOJWYECTBEHHBIE WU
KaueCTBEHHbIC XapaKTePUCTUKU COZIepKaHMUS, PEKOMEHAYEMYIO
MOCJIEI0BAaTEIbHOCTh  W3YYEHHS] XHMHUU C YYETOM  MEXKIPEIAMETHBIX U
BHYTPUIPEIMETHBIX  CBS3€H, JIOTUKM y4eOHOTrO TMpolecca, BO3PACTHBIX
0COOCHHOCTEM  OOydYaromuxcs, ONpeAessieT BO3MOXXHOCTU MpeaMera s
peaym3anuu TpeOOBaHUN K pe3yibTaTaM OCBOCHHUS OCHOBHON 00pa3oBaTEIbHON
nporpaMMbl Ha YPOBHE OCHOBHOTO OOIIEro oOpa3oBaHMs, a TaKkKe TPEOOBAHUM K
pe3yibTaTamM 00y4YeHUs XUMUU HAa YPOBHE LI€TICH M3YUYeHUs MPEIMETa U OCHOBHBIX
BUJIOB Yy4eOHO-IO3HABATEIbHOW JEATEIbHOCTU OOYYalolerocs I0 OCBOCHHIO
y4eOHOTr0 CO/IepKaHMUs.

3HaHWEe XWMHH CIIY)KUT OCHOBOW [isi (OPMHPOBAHUS MHPOBO33PECHHS
oOydJaromierocsi, ero MmpejcTaBiIeHUl O MaTepUaTbHOM E€IMHCTBE MHpPA, BAXKHYIO
poJib UrparoT (GopMUpyEeMble XUMHEH NpPENCTaBICHUS O B3aWMOIIPEBPAIICHHIX
PHEPTrUM M 00 HBOJIIOIMHU BEIIECTB B MPUPOJE, O MYTAX pEUIeHUs riIo0agbHbIX
npoOJjieM yCTOMYMBOTO Pa3BUTHUSI UEJIOBEUECTBA — CBIPbEBOM, SHEPreTUUYECKOU,
MUIICBOM M SKOJIOTUYECKON O€30MacHOCTH, MPOOIIEM 3IpaBOOXpaHEHUSI.

N3ydyenne xumuu:

CIIOCOOCTBYET  peaju3aldd  BO3MOXHOCTEM Ui  CaMOpa3BUTUA U
dbopMupoBaHUs KyJIbTYPbl JUYHOCTH, €€ 0011Iel U (PYHKIIMOHATBLHON I'PaMOTHOCTH;

BHOCHUT BKJIaJ B (DOPMUPOBAHWE MBINUICHUS] U TBOPUYECKHX CIOCOOHOCTEH
o0ydJaronmxcsi, HABBIKOB HMX CAMOCTOSTEIBHOW Y4eOHOW  JESITEIbHOCTH,
OKCIIEPUMEHTATIBHBIX M HCCIEOBATEIIbCKUX YMEHUW, HEOOXOIMMBIX Kak B
MOBCEAHEBHOM KU3HU, TaK U B IPO(PECCHOHATBLHOMN NEITeIbHOCTH;

3HAKOMUT CO CHEUU(PUKON HAyYHOTO MBIIUICHUS, 3aKIaJbIBAET OCHOBBI
LEJI0OCTHOTO B3IJIsIIa HA €MHCTBO MPUPOABI U YETIOBEKA, SIBJIIETCS OTBETCTBEHHBIM
ATarioM B (JOPMUPOBAHUU €CTECTBEHHO-HAYYHOW rPaMOTHOCTH 00yYaronInxcs;



crocoOCTByeT (POPMUPOBAHUIO IEHHOCTHOTO OTHOIIEHUS K €CTECTBEHHO-
Hay4YHBIM 3HAHHUSM, K IIPUPOJE, K YEJIOBEKY, BHOCUT CBOM BKJIAJ B IKOJOTHYECKOE
00pa3oBaHUE 00yJArOITUXCSI.

JlanHple HampaBiieHUs B OOYYEHMM XHMHHM OOECHEYMBAIOTCS CHEeLU(PUKON
colepkaHusi  y4eOHOro  mpeaMera, KOTOPbIA  SIBISIETCS  MEJarorudyecku
aJanTUPOBAHHBIM OTpPaXXKEHHUEM 0a30BOM HAYKW XWMHH Ha ONpPECIEHHOM dTarne e
pa3BUTHSL.

Kypc xumun Ha ypoBHE OCHOBHOT'O 00IIer0 00pa3oBaHUs OPUEHTUPOBAH Ha
OCBOEHHME OOYyYarOUIMMUCS CHCTEMbl MEPBOHAYAIbHBIX IMOHATUNA XUMHUU, OCHOB
HEOPraHWUYECKOW XUMHM M HEKOTOPBIX OTHECIBHBIX 3HAYUMBIX IOHSITUN
OPraHUYECKON XUMUHU.

CrpykTypa coaepKaHus MPOTPaMMbI IO XUMHUHU CPOPMHUPOBAHA HA OCHOBE
CUCTEMHOro mnoaxona k €€ mzyueHuro. ColiepiaHu€ CKIIAIbIBA€TCSI U3 CUCTEMBbI
MOHATAN O XUMHUYECKOM JJIEMEHTE U BEIIECTBE U CUCTEMBI IIOHATUN O XUMUYECKON
peakuun. OOe 3TH CHUCTEMBI CTPYKTYPHO OPraHM30BaHbl 10 MIPHHIMILY
IIOCJICIOBATEIBHOIO Pa3BUTHS 3HAHUM HA OCHOBE TEOPETUYECKUX IPEIACTABICHUN
Pa3HOro ypOBHS:

— aTOMHO-MOJIEKYJISIPHOTO YUYEHHS KaK OCHOBBI BCET'O €CTECTBO3HAHUS;

— Ilepuonnueckoro 3akona /1. . MeHnneneeBa Kak OCHOBHOT'O 3aKOHA XUMUU;

— Y4EHMS O CTPOCHHH aTOMa U XUMHUYECKOMU CBSI3H;

— TMpeAcTaBleHUNl 00 JIEKTPOJIUTUYECKOW AMCCOLMAIMM BEIIECTB B
pacTBopax.

Teopernueckne 3HAaHHUS PACCMATPUBAIOTCA HA OCHOBE OMIIMPUYECKU
NOJIYYEHHBIX U OCMBICICHHBIX (DAKTOB, Pa3BUBAOTCS MOCIEI0BATEIBHO OT OJJTHOTO
YPOBHSI K JPyroMy, BBITIONHIS (GYHKIUA OOBICHEHHS] W MPOTHO3UPOBAHUSA
CBOWCTB, CTPOCHHUS U BO3MOXKHOCTEU IPAKTHUYECKOTO IMPUMEHEHHUS U IOJTYyUECHUs
M3Yy4aeMbIX BEILIECTB.

OcBoeHue mporpaMMbl IO XUMHUU  CIOCOOCTBYET  (OPMHPOBAHUIO
IIPEACTABICHNS] O XUMHYECKON COCTABIIAIONIEH HAyYHOU KapTHUHBI MHUPA B JIOTUKE
€€ CHUCTEeMHOW MNPUPOJABI, LIEHHOCTHOTO OTHOIICHUSA K HAy4YHOMY 3HAHUIO U
METOJaM MO3HaHWUS B Hayke. M3yueHne XUMUM NPOUCXOAUT C NPUBJICUEHUEM
3HAHMM W3 paHee W3YUYEHHBIX Y4YEOHBIX mpeaMeToB: «OKpyX aroluid MUY,
«buonorus. 5-7 knaccel» u «Pusuka. 7 Kiaccy.

[lpn wW3ydyeHWW XUMHH TPOUCXOAWT (HOPMHUPOBAHHE 3HAHWA OCHOB
XUMUYECKON HAyKH Kak 00JIACTH COBPEMEHHOI'O €CTECTBO3HAHMS, MPAKTHUUECKOU
NEATEIbHOCTH YEJOBEKA M KaK OJHOTO M3 KOMIIOHEHTOB MHPOBOM KYJIBTYPHI.
3amaya y4eOHOro mnpeaMera COCTOMT B (POPMHUPOBAHUU CHUCTEMBI XUMHUYECKHX
3HAaHUN — BaKHEHUIHX (PaKTOB, MOHATHH, 3aKOHOB M TCOPETHUYCCKUX MOJIOKCHUH,
JOCTYHHBIX O000OIIEHUII MHPOBO33PEHUECKOTO XapakTepa, s3blka HAyKd, B



OpUOOIIEHUH K HAYYHBIM METOJaM I[IO3HAHUS TMpPH M3YYEHUU BEIIECTB U
XUMHUYECKUX peaklUuid, B (OPMHUPOBAHUM U PA3BUTHUU MO3HABATENIbHBIX YMEHUN U
UX TMPUMEHEHWHU B Y4YeOHO-TO3HABATEIILHOW M Yy4eOHO-UCCIIeI0BATEIbCKON
NEeSATEeNbHOCTH, OCBOCHMHM NpaBWJI 0€30MacHOr0 OOpallleHus C BEIIECTBAMHU B
IOBCEIHEBHOM KU3HMU.

[Tpn m3y4eHUM XMMHUU HAa YPOBHE OCHOBHOI'O OOIIEro 0Opa3oOBaHMs BaKHOE
3HaYeHHe NMPUoOpesn TaKue e, Kak:

— (dopmupoBaHHEe HMHTEIJIEKTYalbHO pPa3BUTOM JIMYHOCTH, TOTOBOM K
caM000pa3oBaHUIO, COTPYJHUYECTBY, CAMOCTOSITEIBHOMY MPHUHITHIO PEIICHUH,
CIOCOOHOM alanTUPOBATHCS K OBICTPO MEHSIOLIUMCS YCIOBUSIM KU3HU;

—  HalpaBJICHHOCTb OOy4YeHHMs Ha CHCTEMaTHYeCKoe MpuOOIIeHHE
oOydaromuxcsit K CaMOCTOSATEIbHON IM03HABATEIbHON JEATEIbHOCTH, HAYYHBIM
METO/IaM TO3HaHus, (GOPMHUPYIOUIUM MOTHBALMIO M Pa3BUTUE CIOCOOHOCTEH K
XUMUU;

— obecrnieyeHne yCIOBHM, CTOCOOCTBYIONMUX MPUOOPETEHUIO 00YIAIOIITUMUCS
OMbITa Pa3HOOOPAa3HOW MAESITEIbHOCTH, MO3HAHHUA U CAMOIO3HAHMS, KIIIOUEBBIX
HABBIKOB (KJIFOUEBBIX KOMIIETEHIIUI), UMEIOIIUX YHUBEPCAIbHOE 3HAUYECHHE ISt
pa3INYHBIX BUOB JIEATEIBHOCTH;

— ((opmupoBanue oOmed (QyHKIMOHATBHON W €CTECTBEHHO-HAy4YHOU
IPaMOTHOCTH, B TOM UHCJIE€ YMEHHMHA OOBSICHATH W OLEHUBATh SBIICHUSA
OKpY’KaroIllero MHpa, WCIOJIb3Yys 3HAHUS U OMbIT, MOJYYEHHbIE NMPU H3yUYEHUU
XUMHUH, MPUMEHSTh HMX MpPU PEIIEHUHW MpoOJeM B MOBCEAHEBHON >XU3HU U
TPYAOBOM IEATEIBHOCTH;

— (QopmupoBanue y o0OyyaromMxcs TYMaHUCTHUYECKUX OTHOIICHUH,
NOHMMAaHUSl LEHHOCTH XUMHYECKUX 3HAaHUU JUIg BBIPAOOTKH HKOJIOTUYECKU
1eJIeCO00Pa3HOro0 MOBENEHUsT B OBITY M TPYIAOBOM JEATENbHOCTH B LEISIX
COXpaHEHUs CBOETO 3/I0POBbs M OKpYKaroUIel MPpUPOAHON CPeibl;

— pa3BUTHE MOTHBAIMU K OOYYEHHIO, CIIOCOOHOCTEH K CaMOKOHTPOIO H
CaMOBOCITUTAHUIO Ha OCHOBE YCBOCHHS OOIEYEIIOBEYECKHX IEHHOCTEH,
TOTOBHOCTU K OCO3HAHHOMY BBIOOpY MpOo(dUis U HANpaBIE€HHOCTU JAajbHEHIero
00yueHus.

OOmiee YMCIO YacoB, OTBEACHHBIX Ui HW3YyYCHHS XHMHHM Ha YpPOBHE
OCHOBHOTO 00111er0 00pazoBaHus, coctapiseT 136 yacoB: B 8 kinacce — 68 yacos (2
yaca B HeJIeN0), B 9 kitacce — 68 4yacoB (2 yaca B HEJICIIO).



COLEPKAHUE OBYUEHUSA

8 KIIACC

IlepBoHayajbHbIEe XUMUYECKHE MIOHATHS

[Ipeamer xumuu. Posib XMMUK B KU3HU Ye€JIOBEKA. XMMUs B CUCTEME HayK.
Tena wm BemectBa. DHU3NYECKUE CBOWCTBA BEIIECTB. ArpEraTHOE COCTOSTHHE
BemecTB. [loHsATHE O MeTOmax Mo3HaHWS B XUMHUH. UHCThIE BEIIECTBA U CMECH.
Croco0nI pa3aeneHus: cMeceil.

ATOMBI W MOJIEKYJIbl. XHUMHYECKHE BJIEMEHTbl. CHMBOJBI XUMHUYECKUX
31eMeHTOB. [IpocThie U C0KHBIE BElIECTBA. ATOMHO-MOJIEKYJISIPHOE YUEHHUE.

Xumuueckas ¢dopmyna. BajleHTHOCTP aTOMOB XHUMHUYECKHX DJIEMEHTOB.
3akoH TMOCTOSIHCTBAa cocTaBa BemiecTB. (OTHOcHUTENbHAsE aTOMHas Macca.
OTHOCUTENBHAST MOJIEKYJIsIpHAas Macca. MaccoBas 101 XUMHUYECKOTO 3JIEMEHTA B
COEAMHEHUH.

KommuecTBo BemectBa. Mosib. MonsipHas macca. B3auMoCBSI3b KOJIMYECTBA,
MacChl W 4YHCJIa CTPYKTYPHBIX €IWHUI] BemecTBa. Pacuérel mo dopmynam
XUMHUYECKUX COCIUHECHUMU.

Du3nuecKne U XMMHUYECKHUE SIBIICHUS. XMMHUUYECKasl peakius U €€ MpU3HaKH.
3aKOH COXpaHEHHUsI MacChl BEIIECTB. XHMMHUECKHE ypaBHeHHs. Knaccudukarus
XUMUUYECKUX PEAKIUM (COCTMHEHMS, Pa3JI0KEHUS, 3aMEeIlIeHUsI, OOMEHa).

Xumuueckuii IKcnepumenn:

3HAKOMCTBO C XMMHUYECKOW IMOCYIO0H, MpaBUiiaMu paboThl B J1abOpaTopuu u
npuémMamu oOpalleHus: ¢ JIabopaTopHbBIM 00OpYAOBaHUEM, U3YUCHUE U OMUCAHUE
bu3UYECKNX CBOWCTB 0O0pa3lloB HEOPraHWYECKUX BEIIECTB, HAOJOJACHUE
busndeckux (MJIaBJICHUE BOCKA, TasHUE JbJa, PACTUPAHHE caxapa B CTYTIKE,
KUIIEHUE U KOHIEHCAUMs BOAbI) U XMUMUYECKHX (FOPEHHE CBEUHU, MPOKAIUBAHUE
METHOM MPOBOJIOKHU, B3aUMOJICHCTBUE Mela C KUCIOTON) SIBICHHM, HAOIIOACHUE U
OMKCaHUe TNPU3HAKOB MPOTEKAHUS XMMHUUYECKHX peakluil (pasiiokeHue caxapa,
B3aUMOJICHCTBUE CEPHOM KHUCIOTHI C XJIOPUIOM Oapusi, pa3ioKEeHHE THUIPOKCU]IA
menu (1) mpu HarpeBaHuM, B3anMOACCTBHE kele3a ¢ pactBopoM cos menu (11),
U3y4eHHE CIOCOOOB pa3zelieHHus] CMeCeil: ¢ TOMOIIbI0 MarHuTta, (puIbTpoBaHUE,
BBITIApUBaHUE, JUCTUJUIAIMA, XpoMaTorpadus, mpoBeeHNE OYUCTKH MTOBApEHHON
coiiv, HaOJIOJICHWE W  ONHCaHWE  PE3yJbTAaTOB  MPOBEJACHUS  OIbITA,
WJUTIOCTPUPYIOLIETO 3aKOH COXPAHEHUSI MAacCChl, CO3JaHHE MOJIEJIE MOJEKYJ
(IIapocTepKHEBBIX ).

Baxueimme npeacTaBuTe M HEOPraHUYeCKUX BelIeCTB

Bo3nyx — cmech razoB. CocraB Bo3nyxa. Kuciopon — 3JI€MEHT U MPOCTOE
BelllecTBO. HaxoxkzaeHnue kuciopona B mpupoje, (HU3MUYECKUE U XHUMHUYECKHE
cBorictBa (peakiuu ropenus). Oxcupabl. IIpumenenune kuciopona. CrocoObl



MOJIYYCHHST KHCTopoAa B J1abOpaTopuud W TPOMBIIUICHHOCTH. Kpyrosopor
Kuciopoza B mpupoje. O30H — aIoTponHas MOAU(PUKAIINS KUCIOPOIaA.

TernoBoit 3¢h(dekT XUMHUYECKOW peaklud, TEPMOXUMUYECKHUE YpaBHEHUS,
9K30- M JHAOTEPMHYECKHE peakiuu. TOIUIMBO: yrojb W METaH. 3arps3HEHue
BO3/lyXa, YCWJICHHE TapHUKOBOTO 3 (eKTa, pa3pylieHne 030HOBOTO CIIOS.

Bopopon — nsnemeHT um mpocroe BemecTBO. HaxoxaeHue Bomopona B
npupoae, GU3NYECKHEe ¢ XUMHUYECKHE CBOWMCTBA, MPUMEHEHHE, CIOCOObI
nosyuyeHus. Kucinotsl u comnm.

Mossipabiii 00bEM ra3oB. Pac4€Thl Mo XUMUUYECKUM YPaBHEHUSIM.

dusnyeckue CBOMCTBA BOAbl. Bojma kak pactBoputTenb. PacTBOpHI.
HachllieHHble M HEHACBIIIEHHbIE PacTBOPbI. PacTBOPMMOCTH BELIECTB B BOJIE.
MaccoBast 10Ji4 BelIecTBa B pacTBOpe. XMMHUECKUE CBOMCTBA BOAbl. OCHOBAHUS.
Ponp pactBOpoB B npupoje U B )KU3HH 4desioBeka. KpyroBopor BoAbl B MpPUPOJE.
3arps3HeHne NpUpPOIHBIX BoJ. OXpaHa U OUMCTKA MPUPOJAHBIX BOJI.

Knaccudukarnus neopranmdeckux coemuHenuid. Oxcuasl. Knaccubukarms
OKCHJIOB:  cosieoOpasyionue  (OCHOBHBIC, KHUCIOTHBIC, aM{(pOTEepHBIE) U
HecosieoOpaszyromue. Homenknarypa okcuaoB. Du3nueckue U XUMHUYECKUE
cBomcTBa OKCUAOB. [loryueHrne OKCuI0B.

OcHoBanus. Kinaccudukanuss OCHOBaHMM: WIENOYM W HEPACTBOPUMBIE
ocHoBaHus. HoMmeHknatypa ocHoBaHMi. PU3NMYECKHE W XUMUYECKHE CBOMCTBA
ocHoBaHuu. [lommyyeHne ocHOBaHUM.

Kucnotsl. Knaccudukanus xkucnor. Homenknatypa kucinoT. dusznueckue u
XAMUYECKUE CBOMCTBa KuCIOT. Psan aktuBHoctu MerayuioB H. H. bekerosa.
[lonydeHne KuUCIOT.

Comu. Homenkiarypa coiieil. @U3nyYeckue U XMMHYECKHUE CBOWMCTBA COJICH.
[TonyueHue coiei.

['eHeTnyeckas CBI3b MEXKY KJIaCCaMU HEOPTAHUYECKUX COEIUHEHHI.

Xumuueckuii IKCnepumenm:

KaueCTBEHHOE OMpEIeJICHUE COJepKaHUsl KUCIOpOoAa B BO3yXe, MOIyUYEHHE,
coOupanue, pacno3HaBaHWE M U3YYCHUE CBOWCTB KHUCJIOPOJa, HAOJII0CHUE
B3aUMOJEHCTBUS BEIIECTB C KHUCIOPOAOM M YCIOBHS BO3HUKHOBEHUS U
MpeKpaileHus TopeHus (Mokapa), O3HAKOMJICHHE C O0Opa3laMH OKCHUIOB U
OTMHUCAaHUE UX CBOWCTB, MOJy4eHUE, COOMpaHHUE, pACIO3HABAHME M H3y4YCHUE
CBOMCTB Bojopoja (TopeHue), B3auMozciicTBue Bogopoaa ¢ okcumoMm meau (1)
(BO3MOXXKHO HCIOJIb30BaHUE BHUACOMATEPUAIOB), HAOIIOJEHHE OOpa3IOB BEIIECTB
KOJIMYECTBOM 1 MOJIb, HCCIEAOBaHUE OCOOEHHOCTEW PACTBOPEHHS BEUIECTB C
pPa3IMYHOM PACTBOPUMOCTBIO, TPUTOTOBJIEHUE PACTBOPOB C ONPEACIEHHOU
MAacCOBOM J10JIEM pacTBOPEHHOTO BEIIECTBA, B3aUMOAECHUCTBUE BOJBI C METAJIAMU
(HaTpyieM ©  KaublMeM) (BO3MOXHO HCIIOJb30BaHUE BHUJIEOMATEpUAIIOB),



UCCIIEIOBAaHUE O0pa3sLOB HEOPraHWYECKUX BELIECTB PAa3JUYHBIX KJIACCOB,
HAOJIIO/ICHNE U3MEHEHHUS OKPACKH MHIUKATOPOB B PACTBOPAX KUCIOT U IIEIOYEH,
uzydyeHue B3aumojeiicTBus okcuga menu (I1) ¢ pacTBopoM cepHOW KHUCITOTHI,
KHCIIOT C METajulaMH, PEaKUUi HEUTpaW3alu{, ITOJIYyYEHHE HEpPaCTBOPHUMBIX
OCHOBAHHM, BBITECHEHHE OJHOIO METAJUIA JPYTMM W3 PacTBOpa COJM, PELICHUE
DKCIEPUMEHTAIIBHBIX 3a/ad N0 TeMe «BaxHeWlne KIacChl HEOPraHHMYEeCKHX
COCAMHEHUI.

Iepuoanueckuii 3akoH u Ilepuoamueckass cucreMa XHMHYECKHX
yiemenToB JI. U. MenaeneeBa. CtpoeHue aTomMoB. XHMHYECKasi CBA3b.
OKHCIUTENBbHO-BOCCTAHOBUTEIbHBIC PeaKIUU

[lepBbie TOMBITKH KIACCU(UKAIUU XUMUYECKUX dieMeHToB. [loHsTHE O
rpynmnax CXOJHBIX 3JIEMEHTOB (IIEJIOYHBIE W IIETOYHO3EMEIbHBIE METAILIBI,
raJIOreHbl, UHEPTHBIE Ta3bl). JIEMEHThI, KOTOpbIe 00pa3zyoT aM(pOTEPHBIE OKCHUIbI
Y TUJPOKCUJIBI.

[lepnognyecknii 3axoH. Ilepuoandeckas cucreMa XMMUYECKUX 2JIEMEHTOB /1.
U. MengeneeBa.  Koporkomepuomnas ©  JiuMHHOMEpUoAHas  (GOpPMBI
[Tepunoguueckout cucrembl xumuueckux aneMeHToB [. 1. Menneneea. [lepuobl
u rpynnsl. DuU3ndecKuil CMBICI IOPALKOBOIO HOMEpA, HOMEpPOB IIEpUOAA WU
TPYMIIBI AJIEMEHTA.

Crpoenune atomoB. CocTtaB aTOMHBIX saep. M3oronsl. Dnexkrponsl. CtpoeHue
JIEKTPOHHBIX ~ 000J04€K aroMOB TeEepBhIX 20 XUMHUYECKHUX  DIEMEHTOB
[Tepuognueckont cucremnl . M. MenneneeBa. XapaKTEpUCTUKA XUMHUYECKOTO
3JIEMEHTA 10 €ro noJioxkeHuro B [lepuoguueckont cucreme 1. . Menneneena.

3aKOHOMEpPHOCTM W3MEHEHHUS paJuyca aTOMOB XWMHYECKHUX JJIEMEHTOB,
METAUIMYECKUX U HEMETAJUIMYECKUX CBOKWCTB I10 IPYNIIaM U IEPUOJAM.

3nauenue [lepuoauueckoro 3akoHa u [lepruoauyeckoil CUCTEMbI XUMUYECKHUX
AJIEMEHTOB JUJIA pa3BUTUA Haykh W npaktuku. [[. 1. MenngeneeB — y4€Hbli U
TpaXKJaHWH.

Xumuyeckass cBs3b. KoBajieHTHast (TMOJIsipHAsE W HEMOJISIpHAs))  CBS3b.
DIIEKTPOOTPULIATEILHOCTh XUMHUECKUX 3JIeMEHTOB. IOHHAsl CBS3b.

Crenenp  okucneHus.  OKHCIUTEIbHO-BOCCTAHOBUTEIBHBIE  PEAKLIHH.
[Iponiecchl okucnaeHns U BocCTaHOBIEHUA. OKUCIUTEIN U BOCCTAHOBUTEH.

Xumuueckuii IKCnepumenm:

U3y4eHue oO0pa3LoB BELIECTB METAUIOB W HEMETAUIOB, B3aUMOJICHCTBHE
TUIPOKCUAA LHMHKA C pPACTBOPAMHM KHUCJIOT W IIEJIOYEH, IPOBEICHUE OIIBITOB,
WUIIOCTPUPYIOLIUX ~ NPUMEPBI  OKHUCIUTEIbHO-BOCCTAHOBUTEIBHBIX  pEaKUUU
(ropeHue, peakuy pa3ioKeHHs], COSTUHEHU).

Mesxcnpeomemmnnie ceasu



Peaymszannst MeXNpenMETHBIX CBSI3€M NPH HM3YyYEHUM XHMHUU B 8 Kiacce
OCYIIECTBIISIETCS. 4Yepe3 HCIONb30BaHWE KaK OOMIMX ECTECTBEHHO-HAYYHBIX
MOHSATHM, TAK W MOHATHH, SBISIONIMXCS CUCTEMHBIMH ISl OTAEIBHBIX MTPEIMETOB
€CTECTBEHHO-HAYYHOTO LIMKJIA.

OO01mMe eCTEeCTBEHHO-HAYUYHbIE MOHATHUS: HAy4YHBIM (pakT, rumoresa, Teopus,
3aKOH, aHallu3, CHHTE3, Kiaccuukamus, TEPUOIUIHOCTh, HAOIIOICHHE,
DKCIEPUMEHT, MOJEIIUPOBAHUE, U3MEPEHUE, MOJIEIIb, SIBJICHUE.

@usnka: MarTepus, aTroM, D3JIEKTPOH, NPOTOH, HEUTPOH, HOH, HYKIHUJ,
M30TOMNBI, PAANOAKTUBHOCTh, MOJIEKYJa, AJIEKTPUYECKUIN 3apsil, BEUIECTBO, TEIO,
00BEM, arperaTHoe COCTOSIHHE BEIECTBA, Ta3, (pU3WYecKrue BETUYHHBI, ¢IHHHIIBI
U3MEPEHUS, KOCMOC, IJTaHETHI, 3BE31bI, CONHIIE.

buonorus: dorocuntes, npixanue, onocdepa.

['eorpadus: armocdepa, ruapochepa, MuHEpandbl, TOPHBIE MOPOJBI,
MOJIE3HBIE UCKOTIAEMbIE, TOILIMBO, BOJIHBIE PECYPCHI.

9 KIIACC

BemecTBo U XMMHYeCKasi peaKus

[lepuoanueckuii 3akoH. [lepuoanyeckas cucreMa XUMUYECKHX 3JIEMEHTOB /1.
N. MenneneeBa. CtpoeHHE aTOMOB. 3aKOHOMEPHOCTM B HM3MEHEHHM CBOMCTB
XMMHUYECKUX DJJIEMEHTOB TMEPBBIX TPEX TMEPHOJNOB, KM, KaJdblU H UX
COCIMHEHU B COOTBETCTBHHM C IIOJIO)KEHHUEM 3JIEMEHTOB B Ilepuoanueckoit
CHCTEME U CTPOCHUEM UX ATOMOB.

CrpoeHue BellecTBa: BHUIBl XUMUYECKOW CBSI3H. THIBI KPUCTATIIMYECKUX
PELIETOK, 3aBUCUMOCTh CBOWCTB BELIECTBA OT TUIIA KPUCTALUIMYECKOU PEIIETKU U
BHJIa XUMHYECKOU CBS3U.

Knaccudukanus 1 HOMEHKJIATypa HEOPTraHUYECKUX BEIIECTB. XUMHUECKUE
CBOMCTBA BEUIECTB, OTHOCSIUIMXCA K Pa3IMYHbIM KJIACCaM HEOPraHUYECKHUX
COEMHEHU, TEHETUYECKas CBSI3b HEOPTaHUYECKUX BEUIECTB.

Knaccudukanys XuMUYECKUX peakIuii Mo pa3IMuHbIM NpHu3HaKaM (110 YUCITY
U COCTaBy YYaCTBYIOIIMX B PEAKIMH BEIIECTB, MO TEIUIOBOMY 3 (dEKTy, Mo
U3MEHECHHIO CTETICHEH OKUCIEHUS XMMHUYECKHX JJIEMEHTOB, IO 0OpaTUMOCTH, IO
Y4aCTHUIO KaTajau3aropa). DK30- U dHAOTEPMHUUYECKUE PEAKIUU, TEPMOXUMUYECKUE
YpaBHEHUS.

[Tonsitue o ckopocTH xumuyeckoil peakuuu. llonstTue 00 oOpaTUMBIX H
HEOOPATUMBIX XUMUYECKUX peakiusax. [[oHsTHEe 0 TOMOTreHHBIX U IeTePOTCHHBIX
peakuusx. Ilonarue o karammse. [IoHsTre 0 xXumMuueckoMm paBHoBecun. DaKToOpHI,
BIIMAIONIME HAa CKOPOCTh XMMHUYECKOW pEAaKUUU M TMOJIOKEHUE XUMHYECKOTO
paBHOBECHSI.

OKHUCIUTENbHO-BOCCTAHOBUTENIbHBIC ~ PEAKIMU,  JJICKTPOHHBIM  OanaHc
OKHCJIMTEIIbHO-BOCCTAHOBUTEIIBHON peaKuum. CocraBnenue YPaBHEHUM



OKHCJIMTEIIbHO-BOCCTAHOBUTEIBHBIX ~ PEAKIHM C  HMCIOJB30BAHHEM  METOJA
AJIIEKTPOHHOTO OajaHca.

Teopust ANEKTPONUTUUECKON TUCCOUUALIMU. DIEKTPOIUTHI U HEIJIEKTPOJIUTHI.
KaTnonbl, annoHpl. MexXxaHu3M AUCCOLMALMM BEIIECTB C PAa3JIMYHBIMU BUIAMHU
xuMuueckoil cBsa3u. Crenenp aucconuanu. CUibHbIC U CA0bIe DJIEKTPOJIUTHI.

Peakuuu nonnoro ooMeHa. Y ciaoBus IpOTEKaHUS peakiuii HOHHOTO OOMEHa,
MOJIHBIE M COKpAalllEHHbIE HMOHHBIE YypaBHEHHs peakuuil. CBoiCTBa KHCIOT,
OCHOBaHMMI W coJeil B CBeTe MPEICTaBIeHUNA 00 BJIEKTPOJUTUYECKON
nucconmanyu. KauecTBeHHbIE peakui Ha MOHBL. [IOHSITHE O TUAPOIIN3E COTEH.

Xumuueckuii IKCnepumenm:

O3HAKOMJICHUE C MOJCISIMA KPUCTAUIMYECKUX PEUIETOK HEOPraHUYECKHUX
BEIIECTB — METAJUIOB M HeMeTauioB (Tpaduta M anmasza), CIOXKHBIX BEIIECTB
(xJopuaa HaTpus), UCCIEOBAaHNE 3aBUCUMOCTH CKOPOCTH XUMHUYECKON peaKIuu
OT BO3JICUCTBUSL PaA3IUUYHBIX (HaKTOPOB, HCCIEIOBAHUE JJICKTPONPOBOJIHOCTU
pacTBOpPOB BEHIECTB, IMpoLEecca IUCCOLMALMM KHUCIOT, IIEJIOYEed U COJIeH
(BO3MOKHO  HCHOJIb30BAaHHE BHJAECO MAaTepUaloB), IPOBEICHUE  OIBITOB,
WUIIOCTPUPYIOIIMX  MNPU3HAKU  NPOTEKaHMs]  peakuuid  HOHHOTO  oOMeHa
(oOpazoBaHue oOcajka, BBIJCICHHE Ta3a, O0O0pa30BaHWE BOJbI), OIBITOB,
WJUTIOCTPUPYIOIIUX ~ MNPUMEPBI  OKUCIHUTEIBHO-BOCCTAHOBUTEIBHBIX  PEAKIUN
(ropeHue, peakiuu pa3aoKeHUs, COSAUHEHHUs), pACO3HABAHUE HEOPTraHUYECKUX
BEILIECTB C TIOMOIIbI0 KAYECTBEHHBIX PEAKIUMid Ha HOHbI, pEUICHUE
AKCIIEPUMEHTAJIBHBIX 3a]1a4.

HemeTtasuibl 4 UX COeAMHEHM S

OOmass xapaktepuctuka TaloreHoB. (OCOOCHHOCTH CTPOCHHSI aTOMOB,
XapakTepHble cTeneHu okucieHus. CTpoeHue u (PuU3MUecKHe CBOMCTBA MPOCTHIX
BEIIECTB — TrajoreHoB. XHMMHUYECKHE CBOWCTBA HAa [pUMEpe  Xjopa
(B3aUMOJIEHCTBUE C MeETaJJIaMH, HEMeTaJlaMH, IeJlo4aMu). XJIOPOBOAOPO/I.
ConsiHas KucCI0Ta, XMMUYECKHE CBOMCTBA, IMOJIYyYEHHE, NMPUMEHEHHE. [lelicTBue
XJopa W XJOPOBOJAOPOAAa Ha OPraHW3M 4YejJoBeKa. BakHeWnwe XJIOpuUabl U HX
HaXO0XJICHHUE B IIPUPOLE.

O6mas xapaktepuctuka 3nemMeHToB VIA-rpynmbl. OCoOOEHHOCTH CTPOCHUS
aTOMOB, XapaKTepHbIC CTENeHH OkucieHus. CTpoeHue M (PU3NUYECKHUE CBOWCTBA
MPOCTBIX BEIIECTB — KUCIOPOJa U CePhbl. AJIIOTPOIHbIE MOAU(PHUKAIIUN KUCIOPOIa
U cephl. XUMUYECKue CBOMCTBa cephl. CepoBOMOPO, CTpoCHHE, (U3HUECKUE U
XuMH4Yeckue cBorctBa. OKCUABI Cepbl KaK MPEACTABUTENIN KUCIOTHBIX OKCHJIOB.
Cepnast kucinoTa, (QU3WYECKHME U XUMHUYECKMe CBoMcTBa (oOlmue Kak
IpEICTaBUTENA Kjacca KHCIOT W cheuu@puueckue). XUMUYECKHE pPEaKLuH,
JeKalmye B OCHOBE MPOMBIIUICHHOTO CIOCO0a MONyYeHUS CEPHOW KHUCIIOTHI.
[Ipumenenue cepHoii KucinoThl. Coau CEpHON KUCIOThI, KAY€CTBEHHAS PEaKLIUs Ha



cynbdar-uon. Haxoxmenue cepbl u €€ COCAMHEHWH B TPHPOAC. XUMHUUYECKOE
3arpsA3HEHHE OKPYKAIOWIEH cpenbl COEAMHEHUSIMHU Cepbl (KUCIOTHBIE JOXIH,
3arpsi3HEHHE BO3AyXa U BOJIOEMOB), CIIOCOOBI €ro MpeI0TBPAICHUS.

OOmas xapakrtepuctuka 31eMeHTOB VA-rpymmbl. OCoOOEHHOCTH CTPOCHHUS
aTOMOB, XapaKTEpPHbIC CTENEHU OKUCIEHUs. A30T, paclnpoCTpaHEHHE B MPUPOJIE,
busnueckne 1 XUMHIECKHE CBOCTBA. KpyroBopot azora B nmpupojie. AMMHUaK, ero
bu3nueckre U XUMUYECKHE CBOMCTBA, MoJydeHue u npuMeHeHue. Conu aMMOHUS,
ux puU3NUecKre U XMMUYECKUE CBOMCTBA, MpuMeHeHne. KauecTBeHHast peakius Ha
MOHBI aMMOHMS. A30THasi KucjoTa, €€ mosyueHue, (PU3nYecKue U XUMHUYECKHUE
CBOMCTBa (00mME Kak TPEACTABUTENs Kilacca KHUCIOT W CHeru(UUecKue).
Hcnonp30BaHMEe HUTPATOB M COJEd aMMOHHMS B KayeCTBE MHMHEPAIbHBIX
yno0peHuil. XuMrU4ecKoe 3arps3HeHNe OKPY KaIOIIe Cpeibl COeTMHEHHUSIMU a30Ta
(KUCTTOTHBIE JIOXKJHW, 3arpsi3HEHHWE BO3AyXa, MOYBBI M BoaoéMoB). Docdop,
alnoTponHele Moaudukauuu (ocdopa, (pU3MUECKUE U XUMHUYECKHME CBOMCTBA.
Oxcun docdopa (V) u pochopHas KUCI0Ta, PU3HMIESCKHUE U XUMUUSCKUE CBOMCTRA,
nonyuenue. Mcnonb3oBanue GpocharoB B Ka4eCTBE MUHEPATBHBIX YI00pESHUIA.

O6mas xapaktepucTuka 31emMeHToB |VA-rpynmel. OCOOEHHOCTH CTPOCHUS
aTOMOB,  XapaKTEpHbIE  CTENEHW  OKUCICHMS.  YTIEpoJA,  aUIOTPOITHBIE
MoAau(pUKAlUKM, paCTPOCTpaHEHUE B TpUpole, (uznueckue U XUMHUYECKHUE
cBoiictBa. AncopOnusa. KpyroBopot yriaepoaa B mpuponae. OKCUAbI yriiepoaa, ux
dbu3nueckue W XUMHUYECKHE CBOICTBA, JEHCTBUE HAa JKUBBIE OPTaHU3MBI,
MOJIyYeHHE U TMpPUMEHEHUE. DKOJOTUYECKHUE MPOOJIEMBbI, CBSI3aHHBIE C OKCHUIIOM
yriepoaa (IV), rumore3a riao0albHOTO TMOTEIJICHUS KJIMMaTa, MHapHUKOBBIM
s dexT. YrompHas KucaoTa U €€ cor, uxX (HU3NIECKUE U XUMHUYECKUE CBOMCTBA,
noJiydeHrue W mnpuMeHeHwe. KauecTBeHHass peakuuss Ha KapOOHAT-MOHBI.
Hcnonb3oBanue KapOOHATOB B OBITY, MEIUIIMHE, MPOMBIIIJIEHHOCTH U CEIHCKOM
XO3SIMCTBE.

[lepBoHauanbHbBIE MOHITHSI 00 OPTraHUYECKUX BEIIECTBAX KAK O COSAUHEHMUSIX
yriiepoja (MeTaH, 3TaH, TUJICH, alleTUIICH, 3TaHOJ, TJIMIIEPUH, YKCYCHAs KUCIIOTA).
[IpupoaHble HMCTOYHUKK YTIEBOJAOPOAOB (yrojib, NPUPOAHBIA Ta3, HEDTH),
MPOAYKTBI WX TepepaboTku (OCH3WH), UX POJb B OBITY U IPOMBIIIJIEHHOCTH.
[TonsaTHEe 0 OMONOTHYECKH Ba)KHBIX BEIIECTBAX: XKHUPaAX, OCIKax, yriieBoJax — U X
poJii B OKM3HHU 4YeloBeKa. MarepualibHO€ €IMHCTBO OpPraHUYECKUX W
HEOPTraHUYECKUX COETUHEHHUI.

Kpemnauii, ero ¢u3nmyeckue W XHMHYECKHE CBONCTBA, IIOJIIyUCHHUE H
npumeHeHue. CoenuHeHHus KpemMHHs B mpupone. OOmme mnpeacTaBieHUs 00
okcune kpemuus (IV) u kpemuueBoi kucnore. CWIMKAThl, X UCIOJIb30BaHUE B
OBITY, B MPOMBIIUJICHHOCTU. BaxkHellne CTpOUTENbHbIE MaTepHalibl: KEPaAMHUKA,



CTEKJIO, LIEMEHT, 0eToH, *kene300eToH. [Ipobiembl 6€30MacHOr0 UCIOIb30BaAHUS
CTPOUTENIbHBIX MATEPUAJIOB B IOBCEAHEBHOM KU3HHU.

Xumuueckuii IKCnepumenm.

M3YyueHHUE 00pa3l0B HEOPTaHUYECKUX BEIIECTB, CBOMCTB COJSIHOM KUCIIOTHI,
IIPOBEICHUE KAaUE€CTBEHHBIX PEAKIUN Ha XJIOPUJI-MOHBI U HAOJIIOICHUE MPU3HAKOB
UX TPOTEKAHMS, OMBITHI, OTpaxaromue (PU3MUecKrne U XUMHYECKHE CBOMCTBA
TAJIOT€HOB M WX COCIWHEHHH (BO3MOXKHO HCIIOIB30BAaHWE BHUAEOMATEPUAIIOB),
O3HAKOMJIEHHE C o00pa3naMu XJOpPUAOB (TajJOreHUuJ0B), O3HAKOMJIEHHE C
obpaznaMu  ceppl M €€  COEAUHEHHSIMU  (BO3MOXHO  HCIOJh30BaHUE
BUJICOMaTEpHUAaJIOB), HaOMIOCHUE TIpoliecca OOYIIMBaHUs caxapa IO JEeHCTBUEM
KOHIICHTPUPOBAHHOW CEPHOM  KHUCJIOTBI, HW3y4YEHUE XUMHUYECKHX CBOMCTB
paz0aBIEHHOM CEPHON KUCIIOTHI, MPOBE/ICHNE KaUeCTBEHHON peakIny Ha CyIbdat-
WOH M HaOJIOJeHUE TNpH3HaKa €€ MPOTEKaHUs, O3HAKOMJIEHHWE C (U3UUYECKUMU
cBOMCTBaMH a30Ta, (ochopa M HX COEAMHEHHH (BO3MOKHO HCIOJIb30BAaHUE
BUJIEOMATEPHUAITIOB), 00pa3iamMu a30THBIX U (HochHOpHBIX yaoOpeHuH, MmogydeHue,
coOupaHue, pacrno3HaBaHME€ M UW3Y4YCHHUE CBOWCTB amMMHUaka, MPOBEJCHUE
KaueCTBEHHbIX PEaKIMi Ha MOH aMMOHHUS U (ochaT-uoH U U3yueHHe MPU3HAKOB
UX TIPOTEKAHUs, B3AMMOIEMCTBHE KOHUEHTPUPOBAHHON a30THOM KHUCIIOTBI C MENBIO
(BO3MOXHO UCII0JIb30BaHUE BUJIEOMATEPUAIIOB), U3y4YeHUe Mojenen
KPUCTAUNIMYECKNX PEmETOK anmasza, rpadura, dyiiepeHa, O03HAKOMIIGHHE C
MPOLIECCOM  aJCOPOIIMM  PAaCTBOPEHHBIX BELIECTB AKTUBUPOBAHHBIM YTIEM U
YCTPOMCTBOM NPOTHBOras3a, MoJydeHHue, coOupaHue, paclo3HaBaHUE U U3yUEHUE
CBOICTB YIJIEKMCIIOTO ra3a, IpOBEJICHNE KayeCTBEHHBIX pEaklMil Ha KapOOHAT U
CWIMKAT-UOHBl W HW3YyYECHHE TNPU3HAKOB HUX MPOTEKAHMS, O3HAKOMIICHHE C
NPOAYKIMEN CUIMKATHOM MPOMBIIUIEHHOCTH, PELIEHHE 3SKCIEPUMEHTAIbHBIX
3a/1a4 1o TeMe «BaxHele HeMeTalIbl U UX COCTUHEHUSD.

MeTtanibl 4 MX COeIMHEHUSA

OO1as xapakTepUCTHKAa XUMHUUYECKUX 3JE€MEHTOB — METANIOB HA OCHOBAHUHU
ux TmnonoxeHus B Ilepumomgmueckor cucreme XuMuYecKux daeMeHtoB JI. WM.
MenpneneeBa u ctpoeHuss atoMoB. CTpoeHre MeTauioB. MeTtamudeckas CBs3b U
METAJUIMYECKAsT ~ KPUCTANIMUECKas  PEIIETKA.  JDJEKTPOXUMUYECKUH  pAl
HarnpspbKeHuit metamuioB. duznueckue U XUMHUUECKUE CBOMCTBA MeTaiioB. O0mue
crnocoObl moxyyeHus: MeTawioB. [loHsTHE O KOppO3WKM METalIOB, OCHOBHBIE
cnocoObl 3amUThl MX OT Koppos3ud. CraBbel (CTallb, YyTyH, AIOPAIIOMUHUMH,
OpoH32a) U X NMPUMEHEHNE B OBITY U IPOMBIIIIEHHOCTH.

[{eounble MeTaIbL: NOJOXKEHHE B [lepronyeckoil cUCTEME XUMUYECKUX
anemeHtoB . 1. MenzaeneeBa, CTpO€HHME HUX aTOMOB, HAXOXKIAEHHUE B IIPUPOJIE.
®dusnyeckre U XUMHUYECKUE CBOMCTBA (Ha mpuMepe HaTpus W Kanus). OKCUIbl U



TUIPOKCUABl HaTpus MW Kanusa. [IpuMeHeHne ImIeNOoYHBIX METAUIOB MW UX
COCIMHEHUU.

[[lenouyHo3eMeNnbHbIE METAUIBl MAarHUd W KajJblUM: TOJOXKEHUE B
[Tepuoguueckout cucreMe xumuueckux 3neMeHToB [[. 1. MenneneeBa, ctpoeHue
MX aTOMOB, HaX0XJAEHUE B Npupoae. PU3nuecKue 1 XMMUYECKHE CBOMCTBA MarHus
U Kaiblus. Baxnelmume coequHeHHs] Kalblus (OKCUI, THUAPOKCHUI, COJIN).
XKécTkocTh BOJBI U CIIOCOOBI €€ YCTpaHEHUSI.

AJIoMUHUN: TIoJI0)keHuE B [leproinueckoi cucTeMe XuMUYECKUX 3JIEMEHTOB
J. U. MenneneeBa, CTpoeHUE aroma, HaxOXIeHHE B Ipupone. Pusnyeckue U
XUMUYECKHAE CBOMCTBA aTtOMUHMS. AM(POTEpHBIE CBOMCTBA OKCHAA W THAPOKCH]IA
AITFOMHUHUSL.

Keneso: monoxenue B [leppuoanyeckor cUCTEME XUMUYECKUX AJIEMEHTOB [l.
. MenaeneeBa, CTpOEHHME aToOMa, HAXOXJEHUE B mpupoae. Puzmyeckue u
XUMUYECKHEe CBOMCTBA kene3a. OKCUIbI, TUAPOKCUIBI U conn kene3a (1) u xenesa
(1), ux cocraB, CBOMCTBA U MOJIyYCHHUE.

Xumuyeckuii IKCnepumMenm:

O3HAaKOMJICHHE ¢ oO0pas3laMd METAUIOB M CIUIaBOB, WX (PU3HYECKUMHU
CBOMCTBAMHU, U3YUYEHHUE  PE3YJbTaTOB  KOPPO3UM  METALIOB  (BO3MOXKHO
UCIIOJb30BaHUE BHUECOMATEPUATIOB), OCOOCHHOCTEH B3aUMOJICUCTBUA OKCHJIA
KaJIbLIUSI W HATpus C BOJOM (BO3MOXKHO HCIIOJIb30BaHUE BHJICOMATEPHUAIIOB),
VICCIIEIOBAaHUE CBOMCTB XECTKOM BOJBI, ITpOLECCAa TOPEHUS XKeje3a B KUCIOPOJE
(BO3MOXKHO  HCIMOJIb30BAHUE  BUJICOMATEPUATIOB), IPU3HAKOB  IMPOTEKAHUS
KAQUECTBEHHBIX PEAKIMi HA WOHBI: MarHus, KajJblMs, AJTIOMUHUS, [IMHKA, JKEJe3a
(I1) u xenesa (1), memu (1), HAOIIOACHME W ONMCAHUE MTPOIIECCOB OKPAIIMBAHHS
IJJAaMEHH MOHAaMU HATpHsi, Kalus W Kainblusad (BO3MOXHO HCIIOJIb30BaHUE
BUJIEOMATEPUAIIOB), HCCIIeIOBaHNE aM(OTEPHBIX CBOWCTB TMIPOKCHIA ATTFOMUHUS
Y TUJIPOKCHUJA IIMHKA, PEIICHUE SKCIIEPUMEHTANIBHBIX 3aj1a4d Mo TeMe «BaxkHeniue
METAJUIBI U KX COCTUHECHUS.

XuMHuS M OKPYXKAKOLIAA cpeaa

BemectBa m Marepuanbl B IMOBCEIHEBHOW >KM3HM 4YeJlOBEKa. be3omacHoe
WCIIOJIb30BaHUE BEIIECTB M XMMHUUYECKUX peakiuii B ObiTy. [lepBas momoinp npu
XUMHUYECKUX 0KOTaxX U OTPABIICHUSAX.

XUMHUYECKOE 3arps3HEHHE OKpYKawIleh cpeabl (MpeaenbHas I0MmyCTUMAast
KOHIIEHTpaius BeilecTs, nainee — [1JIK). Poiap xumuu B pemieHun 3KOJI0TrMYeCKUX
pooIeM.

Xumuueckuii IKcnepumenm:

U3yueHHe oOpasIloB MaTepUalioB (CTEKJIO, CIUIABbI METAJJIOB, MOJUMEPHBIC
MaTepHaibl).

MeosicnpeomemHnule ceasu



Peaymszannst MeXNpenMETHBIX CBSI3€M NPH HM3yYEHMM XHMHUU B 9 Kiacce
OCYIIECTBIISIETCS 4e€pe3 HCIOJb30BaHWE KaK OOIIMX €CTeCTBEHHO-HAyUHBIX
NOHATUH, TAK W NOHATHUH, SIBISIOIUXCS CUCTEMHBIMH JUI OTACIBHBIX MPEIMETOB
€CTECTBEHHO-HAYYHOTO LIHKJIA.

OO1Ke ecTeCTBEHHO-HAYYHbIE MOHSATHUS: HAy4YHBIM (DaKkT, rUIOTE3a, 3aKOH,
TEOpusl, aHaluu3, CHHTE3, KiIacCupUKalusi, MepPUOAUYHOCTh, HAOIIOICHHE,
DKCIIEPUMEHT, MOJEINPOBAHUE, W3MEPEHHE, MOJIEIb, SBJICHUE, ITAPHUKOBBIN
¢ PeKT, TeXHOIOTHS, MaTePUAIIHI.

®duzuka: MaTepusi, aToM, OBJEKTPOH, MPOTOH, HEUTPOH, HOH, HYKIUJ,
U30TONbl, PAJUOAKTUBHOCTb, MOJIEKYJIA, 3JIEKTPUUYECKUU 3apsij, MPOBOJHHKH,
HOJYNIPOBOJHUKU, JUDJIEKTPUKH, (POTORIEMEHT, BEIIECTBO, TEJI0, OOBEM,
arperaTHoe COCTOSIHUE BEUIECTBA, I'a3, PACTBOP, PACTBOPUMOCTh, KPUCTAIIINYECKAS
pemérka, CIuiaBbl, (PU3MUECKUE BEIMYUHBI, €IMHULBI U3MEPEHUs, KOCMUYECKOE
IPOCTPAHCTBO, IJIAHETHI, 3BE3/1b1, COJHIIE.

buonorus: ¢orocunres, apixanuwe, Ouocdepa, 3KOCHCTEMA, MUHEPATHHBIC
y100peHusi, MUKPOJIEMEHThI, MAaKPO3JIEMEHTHI, IUTATEIbHbBIE BEIIECTBA.

['eorpagus: armocdepa, ruapocdepa, MUHEpaTbl, TOPHbIE MOPOJBL,
M10JIE3HBIE NCKOIAeMbI€, TOILJIMBO, BOJHbBIE PECYPCHI.

INVIAHUPYEMBIE PE3YJIBTATBI OCBOEHMSA ITPOI'PAMMBI 110
XNUMHUHN HA YPOBHE OCHOBHOI'O OBHIEI'O OBPA30BAHUA

JIMYHOCTHBIE PE3YJIBTATDBI

JIMYHOCTHBIE pEe3yJbTaThl OCBOEHHUS IPOrpPaMMbl OCHOBHOIO  OOIIEro
00pa3oBaHMsl JOCTUTAIOTCS B XO0JA€ OOy4YeHUS XMMHUHM B €JUHCTBE Y4e€OHOU u
BOCIIUTATEIbHON AECSATEIBHOCTA B COOTBETCTBUH C TPAJULIMOHHBIMH POCCHUCKUMU
COLIMOKYJIBTYPHBIMA M JYXOBHO-HPAaBCTBEHHBIMHM LIEHHOCTSMHM, HPUHATHIMU B
oOuiecTBe MpaBUjIaMM M HOPMaMH TOBEIEHUS U CIOCOOCTBYIOT IpolieccaM
CaMOIIO3HaHUs, CAMOPA3BUTHUS U COLUAIN3ALMN 00YyYarOIIUXCS.

JIM4HOCTHBIE  pe3yJIbTaTbl  OTPaXalOT  TOTOBHOCTh  OOYyYaroIIUXCS
PYKOBOJICTBOBATBbCSI CHCTEMOW IO3WTHMBHBIX LIEHHOCTHBIX OpHEHTALMA U
pacIIMpEeHNE ONBITA JEATEIbHOCTH Ha €€ OCHOBE, B TOM YHUCJIE B YaCTH:

1) maTpHOTHYECKOT0 BOCTIMTAHNS

LHEHHOCTHOT'O OTHOILEHUS K OT€YECTBEHHOMY KYJIbTYPHOMY, UCTOPUYECKOMY
U HAy4YHOMY HAacleUi0, MOHMMAHMS 3HAYEHUsS XUMHUYECKOW HayKH B >KH3HU
COBPEMEHHOTO O0O0IIeCcTBa, CIOCOOHOCTH BJIAAETh JOCTOBEPHON HH(pOpMarmen o
NIEPENOBBIX JOCTHIKEHHMSX M OTKPBITUSAX MHPOBOM M OTEYECTBEHHOM XUMUM,
3aMHTEPECOBAHHOCTH B HAYUHBIX 3HAHUAX 00 YCTpPONCTBE MUpa U OOIIECTBA;

2) rPaKAaHCKOT0 BOCIIMTAHUS:

IPEACTAaBICHUS O COLMAJIBHBIX HOpPMax M MpaBWiIaX MEXINYHOCTHBIX
OTHOIIECHUN B KOJUJIEKTHBE, KOMMYHUKATHBHON KOMIIETEHTHOCTH B OOIIECTBEHHO



MOJIE3HOHM,  y4eOHOMCCIIEIOBATEIbCKOM, TBOPYECKOM W JPYrHX  BUAAX
JeSITeIbHOCTH, TOTOBHOCTU K pPa3HOOOpPa3HOM COBMECTHOH [€ATENbHOCTH NpHU
BBINIOJIHEHUH YYEeOHBIX, TO3HABAaTEIbHBIX 3a/lay, BBINOJHEHUH XUMHUYECKHUX
9KCIIEPUMEHTOB, CO3/IaHUU YUEOHBIX MTPOEKTOB, CTPEMJICHUS K B3aUMOIIOHUMAHUIO
UM B3aUMOIIOMOIIM B TIpollecce ATOM y4eOHOM JeATeNbHOCTH, TOTOBHOCTHU
OLICHMBaTh CBOE IIOBEJEHWE M TMOCTYIKH CBOMX TOBapuIlel C NO3ULUHU
HPABCTBEHHBIX U MPABOBBIX HOPM C YUETOM OCO3HAHUS MMOCIEACTBUIN MOCTYIIKOB;

3) IEHHOCTH HAYYHOTO MO3HAHMS:

MHUPOBO33PEHUYECKUE TPEJICTABICHUS O BEIECTBE M XMMUYECKOW peakuH,
COOTBETCTBYIOIIME COBPEMEHHOMY YPOBHIO DPA3BUTHS HAyKU M COCTaBIISIOLIUE
OCHOBY JIJI TIOHUMaHHUS CYIIHOCTH HAyYHOW KapTHHBI MUpa, MPEACTaBICHUS 00
OCHOBHBIX 3aKOHOMEPHOCTSIX PAa3BUTHUS MPUPOJBI, B3aUMOCBS3SIX YEJIOBEKa C
MPUPOIHON CPENOi, O POJIM XMMHH B TO3HAHUU ITUX 3aKOHOMEPHOCTE;

M03HABATENIbHbIE MOTHUBBI, HAIIPaBJICHHbIE HA MOJYYEHUE HOBBIX 3HAHMM MO
XUMHH, HEOOXOTUMBbIC Ui OOBACHEHHUS HAOII0JaeMbIX MPOIECCOB U SIBICHHM,
MO03HABATENbHON, WH()DOPMAIMOHHOW M YHUTATEIbCKOW KyJIbTYphl, B TOM YHCIIE
HABBIKOB CaMOCTOSITENIbHOM paboThl C Yy4eOHBIMU TEKCTaMH, CIPaBOYHOMN
JUTEpPaTypor, JOCTYNHBIMH TEXHUYECKUMHU CPEACTBaMH HUH(POPMAIMOHHBIX
TEXHOJIOTHH;

UHTEpEC K OOYyYEHHMIO M MO3HAHUIO, JHO0O3HATENbHOCTh, T'OTOBHOCTH M
CIOCOOHOCTHh K  €aMOOOpa30BaHUIO, TMPOEKTHOM W  HUCCIEN0BATEIbCKOU
NEeSTENbHOCTH, K OCO3HAHHOMY BBIOOPY HAINpPaBIEHHOCTH M YPOBHS OOy4YeHUS B
JIabHEHIIIEM;

4) popMuUpOBaHUS KYJbTYPbI 310POBbSI:

OCO3HaHUE ILIEHHOCTH JKW3HH, OTBETCTBEHHOIO OTHOILIEHHS K CBOEMY
3/I0pOBbIO, YCTAaHOBKHM Ha 370pOBBIA 00pa3 >KM3HH, OCO3HAHME IOCIEACTBUI U
HEMPUATUE BPEIHBIX MPUBBIYEK (YIOTPEOICHHS aTKOTOMs1, HAPKOTUKOB, KypeHHs),
HEOOXOJMMOCTH COOMIOJICHUs] MpaBuid 0€30MacHOCTH Tpu  OOpalleHun ¢
XUMUYECKMMHU BEIIECTBAMHU B OBITY W pEaTbHOU KU3HH,

5) Tpy/10BOT0 BOCIIUTAHUSI:

MHTEPEC K MPAKTUUYECKOMY M3yUEHUIO Tpodeccuil u Tpyia pa3inyHOro poja,
yBaXEHUE K TPyAYy U pe3yibTaTam TpPYIAOBOM [EATEIbHOCTH, B TOM YHCIE Ha
OCHOBE TIPUMEHEHHSI MPEAMETHBIX 3HAHUM MO XHUMHH, OCO3HAHHBIA BHIOOD
WHIUBUYATbHON TPAGKTOPUU MPOAOKEHUS 00pa30BaHus C YIETOM JIMIHOCTHBIX
WHTEPECOB U CIIOCOOHOCTH K XMMUU, OOIIECTBEHHBIX MHTEPECOB U MOTPEOHOCTEH,
yCHemHoN NpohecCuOHaTbHOM ASSTENBHOCTA U Pa3BUTH HEOOXOAUMBIX YMEHUM,
TOTOBHOCTH a1alTUPOBATHCS B MPO(ECCHOHANTBHON CPEE;

6) IK0JIOrHYECKOr0 BOCIIMTAHUSA:



HKOJIOTHUYECKHU 1IeJIeCO00pa3HOe OTHOIICHUE K MPUPOJE KaK HCTOUYHUKY
KU3HU Ha 3emile, OCHOBE €€ CYIeCTBOBaHUS, IOHUMAHUE LIEHHOCTU 3I0POBOTO U
Oe3omacHOro o0pas3a >KM3HU, OTBETCTBEHHOE OTHOIIEHHE K COOCTBEHHOMY
GU3UYECKOMY M TICUXMYECKOMY 3J0pPOBbIO, OCO3HAHUE IIEHHOCTU COOJIIOJACHUS
paBuUJl OE30MaCHOTO MOBEICHUSI P pabOTE C BEIllleCTBaMU, a TAK)KE B CUTYaIUsX,
YIPOXKAIOIIKNX 3I0POBbIO U )KU3HU JIIOCH;

CIIOCOOHOCTH TPUMEHSITh 3HAHUSA, MOJIy4aeMble MPU MU3YYCHUH XUMUH, IS
peleHns 3a1a4, CBI3aHHbIX C OKpY KaIOLed IPUPOIHON CPENOU, AJIsl TOBBILIECHUS
YPOBHSI  DKOJOTMYECKOW  KYJbTYphbl, OCO3HAaHHMS TJIOOAJIBHOTO  XapakTepa
HKOJIOTUUECKUX MPOOJEM M IMYyTEeH UX PEIICHHS] MOCPECTBOM METOJIOB XUMUU,
HKOJIOTUUECKOTO MBIIIJIEHUS, YMEHUSI PYKOBOJICTBOBAaThCS UM B MO3HABATEIbHOM,
KOMMYHHUKAaTUBHOU U COLIMAJIBHON IIPAKTHUKE.

METANPEIMETHBIE PE3YJIbTATbBI

B cocraBe MeTanmpeaMETHBIX pE3yJbTATOB BBIACISAIOT 3HAUYUMbBIC IS
dbopMHUpOBaHUS MHPOBO33PECHHS OOIEHAyYHbIE TMOHATHSA (3aKOH, TEOpHs,
IPUHITUI, TUTIOTE3a, (HaKT, CUCTeMa, MPOIIECC, IKCIEPUMEHT U JPYTOE.), KOTOPhIC
UCIIOJIb3YIOTCSL B €CTECTBEHHO-HAYYHBIX YYEOHBIX NpEIMETax U MO3BOJISIOT Ha
OCHOBE 3HAHUU U3 ITUX MNPEeaAMETOB (OPMHUPOBATH MPEJCTABICHUE O IEJIOCTHOU
Hay4YHOUW KapTUHE MHUpa, U YHUBEpCAIbHbIC YueOHbIE JACHCTBUS (MO3HABATEIbHbIE,
KOMMYHUKATUBHBIE, PETYJSITUBHBIEC), KOTOpbIE 00eCneYuBalOT (HOPMUPOBAHUE
TOTOBHOCTH K CaMOCTOSITEJIbHOMY IUIAHUPOBAHHMIO U OCYIIECTBICHUIO Y4EOHOMU
NEATEIIbHOCTH.

Ilo3HaBaTe/ibHbIE YHHBEPCAIbHBbIE YYeOHbIe 1eHCTBUS

ba3zoBble 1ornyeckue AecTBu:

YMEHHUSI HKCIOJIb30BaTh MNPHUEMBI JOTUYECKOTO MBILIUIEHUS IPU OCBOCHHUHU
3HAHUMW: PACKPBIBATH CMBICI XUMUYECKUX MOHATUN (BBIACIATh UX XapaKTEpHbIC
NPU3HAKK, YCTAaHABJIMBATh B3aUMOCBSI3b C JPYTUMHU MOHSTHUSIMH), UCIOJIb30BATh
MOHATHUS JJIs1 OOBCHEHUS OTJIENbHBIX (PAKTOB U SIBIICHUM, BIOWPATh OCHOBAHUS U
KPUTEPUH ISl KIACCH(PUKANNA XUMHUYECKUX BEIIECTB M XUMHUYECKHX DPEaKIUH,
yCTaHaBJIMBATh MPUUMHHO-CIEACTBEHHBIE CBS3M MEXKAY OOBEKTAMU H3yUYCHUS,
CTPOUTH JIOTUUECKHE pacCyX AeHUS (MHIYKTUBHBIE, AENYKTUBHBIC, 110 aHAJIOTUN),
JienaTh BBIBOJIBI M 3aKJIFOUYEHUS;

YMEHHUE TMPUMEHSATh B TIpPOIlECCe€ TMO3HAHMS TMOHATUS (TIPEAMETHBIE W
METaInpeIMETHbIC), CAMBOJIMYECKHUE (3HAKOBBIE) MOJIENU, UCIIOJIb3YEMbIE B XUMUU,
peo0pa3oBbIBATh MIMPOKO MPUMEHSIEMbIE B XUMUU MOJICIIbHBIC TTPEICTABICHUS —
XUMUYECKUN 3HAK (CHUMBOJI 3J€MEHTa), XUMUYeckas (opMylna U ypaBHEHUE
XUMUUYECKON peakiuu — MpU PelIeHUH YueOHO-TI03HABATEIbHBIX 3aj]la4, C Y4ETOM
ATUX MOJICIBHBIX MPEJCTABICHUI BBISIBIATh U XapaKTepU30BaTh CYIIECTBEHHbIC
MPU3HAKHN W3Y4aeMbIX OOBEKTOB — XUMUYECKUX BEIIECTB U XUMHUUECKUX PEAKIUH,



BBISIBJISITH ~ OOIIME  3aKOHOMEPHOCTH, NPUYMHHO-CIEICTBEHHBIE CBSI3U U
IPOTUBOPEUHSI B U3yUaEMbIX MPOIIECCAX U SIBJICHUSX.

Ba3oBble ucciienoBarejbCcKue 1eHCTBUSA:

YMEHHUE HCIOIb30BaTh MOCTABJIECHHBIE BOIPOCHl B KAayeCTBE HHCTPYMEHTA
NO3HAHUA, & TaKXKe€ B KAyecTBE OCHOBBI ISl (POPMHUPOBAHUS THUIOTE3BI IO
IIPOBEPKE MPABUIIBHOCTU BBICKA3bIBAEMBIX CYKIECHUN;

npuoOpeTeHre OmblTa IO IUIAHUPOBAHUIO, OPTraHU3allUd M IPOBEIECHUIO
YUYEHMUYECKMX JKCIIEPUMEHTOB, yMEHHE HaOoaaTh 3a XOJOM IIpoliecca,
CaMOCTOATENIbHO MPOTHO3UPOBATh €0 Pe3ysbTar, GOpMyIUPOBaATH 000OIIEHUS U
BBIBOJIBI 110 PE3YyJIbTaTaM MPOBEAEHHOIO OMbITA, HCCIECIOBAHUS, COCTABIIATH OTUET
0 MpOJIeNIaHHOM padoTe.

Pa6ora ¢ undopmaunmeii:

yMEHUE BBIOMpATh, AHAIU3UPOBATH U HWHTEPHPETUPOBATH HHGOPMALIHIO
pa3IMYHBIX BUJOB U (HOPM MPEICTaBICHUS, NOJIyYaeMyI0 U3 Pa3HbIX UCTOYHUKOB
(HayyHO-TIONyJIApHAs JMUTEpaTypa XUMHUYECKOIO COAEpPKaHUSA, CIPABOYHBIE
nocobust, pecypcbl VHTepHeTa), KPUTUYECKHM OLIEHUBATh NPOTHUBOPEUYUBYIO U
HEJ0CTOBEPHYIO HH(DOPMAIIHIO;

yMEHUE NPUMEHATh Pa3Iu4yHble METOAbl U 3alpOChl MPU MOUCKE U OTOOpE
uH(pOpMAIIMM U COOTBETCTBYIOIIMX JAHHBIX, HEOOXOJUMBIX JJis BBINOJHEHUS
y4eOHBIX U TO3HABATENBHBIX 33/1a4 OMpPENeIEHHOTO THUIa, MPUOOPETEHHE OIbITa B
o0JacTl UCHOJB30BAaHUS HMH(POPMAIIMOHHO-KOMMYHUKAaTUBHBIX  TEXHOJIOTUH,
OBJIAJICHUE KYJbTYpOH aKTUBHOTO MCIIOJIb30BAHUS PA3IMUHBIX MTOUCKOBBIX CUCTEM,
CaMOCTOATENIbHO BHIOMpAaTh ONTUMAIBHYIO (POPMY MpEACTaBICHUS UHPOPMALIUUA U
WUTIOCTPUPOBATh pPEIIAaeMble 33Jauyd HECJIOKHBIMU CXEMaMH, JharpaMMmaMu,
apyrumu ¢hopmamu rpaduKi U UX KOMOUHAIUSMU;

YMEHHME HCIOJIb30BaTh M AaHAJIU3UpPOBaThb B IIpoliecce Y4YeOHOH W
UCCJIeIOBATEIHLCKON JEATENBHOCTH MH(DOPMAIIUMIO O BIMSHUU MPOMBIIUICHHOCTH,
CEJIbCKOTO XO3SMCTBa W TPAHCIOPTa HA COCTOSIHUE OKpYXaroled NpUpOAHOU
Cpenbl.

KoMMmyHuKaTHBHBIE YHUBepPcaIbHbIe YueOHbIe 1eliCTBUSA:

yMEHUSl 3a/laBaThb BOMPOCH (B X0JA€ jauanora W (Wid) AMCKYCCHH) II0
CyliectBy  oOcyxaaemMoil  Tembl, (OPMYJIUPOBATb CBOM  MPEIOKEHUS
OTHOCUTEJILHO BBIMOJIHEHUS IPEAI0KEHHON 3a/1auu;

YMEHUSl  NPEJCTaBIATh  IOJYYEHHbIE  pPE3yJbTaTbl  IO3HABATEJILHOU
NESTeIbHOCTY B YCTHBIX UM IHCBMEHHBIX TEKCTax; JelaTh [PE3CHTaLUI0
pe3yIbTaTOB BBHIMOJHEHUS] XMMHYECKOTO JKCIIEpUMEHTa (J1Ja0OpaTOPHOIO OIbITa,
1ab0paToOpHOIl pabOTHI IO HCCIEAOBAHUIO CBOMCTB BEILIECTB, Y4EOHOTO MTPOEKTA);

yMEHUsT y4eOHOro COTPYJHUYECTBA CO CBEPCTHHKAMU B COBMECTHOM
NIO3HABATEJIBHON M  MCCIIEJOBAaTEIbCKOM  JACSATEIIBHOCTA NP PELICHUU



BO3HHKAIONMIUX TPOOJIEeM Ha OCHOBE yuéTa OOIMX WHTEPECOB M COTIACOBAHUS
no3unuid (00CyXkaeHusl, OOMEH MHEHUSMH, «MO3TOBBIC IITYPMbI», KOOPIUHAIUS
COBMECTHBIX [JEHCTBUM, ONpPEACIICHHUE KPUTEPUEB MO OLEHKE KadyecTBa
BBITIOJTHEHHOHN pabOTHI U Apyrue).

PeryasiTuBHBIC YHHBepPCAJbHbIC Y4eOHbIE 1eHCTBUSA:

YMEHHUE CaMOCTOSTENIBHO OIPEICIATh LENIH ACATEIbHOCTH, IUIAHUPOBATD,
OCYIIECTBIISITh, KOHTPOJIMPOBATH M MPU HEOOXOIMMOCTH KOPPEKTUPOBATH CBOIO
JeATeIIbHOCTh, BBIOUpaTh Hanbosee F3(pPEeKTUBHBIE CITOCOOBI peIIeHUs YUECOHBIX U
MMO3HABATEIbHBIX 33J1a4, CAMOCTOSATEIIBHO COCTABJISATh WM KOPPEKTUPOBATH
MPEIJIOKEHHBIM QITOPUTM  JEUCTBUKA NPU BBINOJHEHUU 33JaHUM C YUYETOM
MOJIYYCHHSI HOBBIX 3HAHUN 00 M3y4aeMbIX OOBEKTaX — BEIIECTBAX U PEAKIIUAX,
OLICHMBATh COOTBETCTBUE IOJIYYCHHOTO pe3yibTara 3asBJICHHOW LEIW, YMEHUE
UCIIOJIb30BaTh U aHAJIM3UPOBATh KOHTEKCTHI, IPEIJIaracMbI€ B YCIOBUU 3aJaHUM.

HPEIMETHBIE PE3YJIBTATHI

B cocraBe mpenMeTHBIX pPe3yAbTATOB MO OCBOCHHUIO 005S3aTEIHLHOTO
coliepKaHUs, YCTAHOBJIEHHOTO JJaHHOW (enepasbHOW pabodeil mporpaMMonu,
BBIICNIAIOT: OCBOCHHBIE OOYYaIOIIMMUCS HAay4YHbIE 3HAHUSA, YMEHHUS U CIOCOObI
nercTBul, crnenuduueckue A OpeAMeTHOM o0nactu  «XUMHUS», BUIBI
JNEATEIbHOCTH 1O  TOJIYYEHUIO HOBOTO  3HAHMS, €ro HHTEPHpPETaLNH,
peo0pa3oBaHUIO0 U MPUMEHEHHUIO B PA3IMYHBIX YYCOHBIX U HOBBIX CUTYAITUsX.

K xonIy oOydenus B 8 kjacce npeIMeTHbIE PE3yIbTaThl Ha 0a30BOM YPOBHE
JOJIKHBI OTPaXkaTh CPOPMUPOBAHHOCTD Y OOYHAIOIINXCS YMEHUM:

e PACKpBIBaTh CMBIC] OCHOBHBIX XUMHMYECKHX IOHATHH: aTOM, MOJICKYJa,
XAMHUYECKUN DJIEMEHT, MPOCTOE BEMIECTBO, CIIOXKHOE BEIIECTBO, CMECH
(oIHOpOIHAs M HEOAHOPOAHAsS), BAIGHTHOCTh, OTHOCUTEIbHASI aTOMHAs U
MOJIEKYJISIpHAs Macca, KOJMYECTBO BEIIECTBA, MOJIb, MOJIApHAas Macca,
MaccoBas J10J1s1 XUMHUYECKOTO 3JIeMEHTa B COeTMHEHUHU, MOJISIPHBIA 00BEM,
OKCHJI, KHCIIOTa, OCHOBAaHHE, COJIb, JICKTPOOTPULATEIBHOCTh, CTEICHb
OKHUCJICHHS, XMMHUYECKasl PeaKius, KiIacCUPUKAIUSI pPEaAKIUH: peaKiuu
COCOVHEHUS, PEAKLHUHU PA3JIOKECHUS, PEAKUMH 3aMEILICHUs, PEaKIHUU
oOMeHa, 3K30- U SHJOTEPMUUYECKHE PEaKIMH, TEII0BOU A (EKT peakiuu,
SAIpO aToMa, JJIEKTPOHHBIM CJIOW aToMma, aTOMHasi OpOuTalb, PAJAUYC
aToOMa, XMMHYECKasl CBsI3b, MOJISIPHAS M HEMOJIIpHAs KOBAJCHTHAsl CBS3b,
VOHHAs CBS3b, HOH, KaTMOH, aHHOH, PAacTBOp, MACCOBAasl JOJISI BELIECTBA
(mporieHTHAs! KOHIIEHTpAIlUs) B pacTBOPE;

e WUUTIOCTPUPOBATh  B3aUMOCBSI3b  OCHOBHBIX XUMHUYECKUX TIOHATUHA H
MPUMEHATH 3TU MOHITHUS IPU OMMCAHUU BEIIECTB U UX MPEBPAILICHUN;

e ICII0JIb30BAaTh XUMHUUYECKYI0 CUMBOJIMKY JUIsl COCTaBJIeHUsI ()OPMYJI BEILIECTB
Y YPAaBHEHUM XMMUYECKUX PEAKLINM;



e OTIPE/ICTIATh BAJICHTHOCTH AaTOMOB J3JIEMEHTOB B OWHAPHBIX COCIWHEHUSX,
CTeNEHb  OKUCIEHHUS  DJEMEHTOB B  OWHApHBIX  COEAMHEHUSX,
MPUHAIJICKHOCTh BEIIECTB K OMNPENEIEHHOMY KIIACCy COEIWHEHUN IO
dbopmyiaMm, BHUJ XUMHUYECKOW CBsi3M (KOBaJeHTHass M HOHHAas) B
HEOPTaHUYECKUX COCAUHEHUSIX;

epackpbiBaTh cmbica llepuommueckoro 3akona JI. WM. Menneneesa:
JEMOHCTPUPOBATh MOHUMAHHE MEPUOANYECKONM 3aBHCUMOCTH CBOIICTB
XUMHYECKUX JJIEMEHTOB OT WX TosioxkeHus: B Ilepuoamdeckoil cucreme,
3aKOHOB COXPAHEHHUS MAacChl BEIIECTB, IMOCTOSHCTBA COCTaBa, aTOMHO-
MOJIEKYJISIPHOTO YUE€HUs1, 3aKOHA ABOTapo;

e ONMCHIBATh M XapakTepu3oBaTh Tabmuunyo ¢opmy Ilepuonnyueckoi
CUCTEMBbl XMMHMYECKHUX OJJIEMEHTOB: pa3jauyaTh [OHATHUS «TJIaBHas
noArpynmna (A-rpynmna)» u «modoyHas noarpymnmna (b-rpymnma)», Maneie u
OOJIbIlINE TIEPUOJBI, COOTHOCUTH OO0O3HAUEHUs, KOTOPhIE HUMEIOTCA B
tabaune «llepmomnueckass cucTeMa XuMHYecKux diaemeHToB J[. H.
MeHneneeBa» ¢ YHCIOBBIMM XapaKTEpPUCTUKAMH CTPOEHUS aTOMOB
XUMHUYECKUX 3JIEMEHTOB (COCTaB U 3apsij sjpa, 00llIee YUCIO 3JIEKTPOHOB
U pacnpeiesieHUue UX Mo JIEKTPOHHBIM CIIOSIM);

e KJJaCCU(PUIIUPOBATh XUMHUYECKHE DJIEMEHThI, HEOPraHUYECKHE BEILECTBA,
XUMHUYECKUE peakiuu (10 YHCIy W COCTaBYy YYAaCTBYIOIIMX B PEAKIUU
BEIIECTB, M0 TEIIOBOMY (D PeKTy);

e XapaKTEepU30BaTh (OIMHUCHIBATH) OOIIME XMMHYECKHE CBOWCTBA BEIIECTB
Pa3IMUHBIX KJIACCOB, MOJTBEPK/as OMUCAHUE TPUMEpPAMU MOJIEKYJISPHBIX
YPaBHEHHMM COOTBETCTBYIOIINX XUMHUUYECKUX PEAKLINN;

e IPOTHO3UPOBATHh CBOICTBA BEIIECTB B 3aBUCUMOCTH OT MX Kau€CTBEHHOTO
COCTaBa, BO3MOXHOCTH MPOTEKAHUS XUMHUUYECKUX MPEBpALCHUN B
Pa3TUYHBIX YCIOBUSX;

e BEIUHUCJISITH OTHOCUTEIBHYIO MOJIEKYJISIPHYIO M MOJISIPHYIO MacChl BEIIECTB,
MAacCOBYIO [IOJIFO XHUMHYECKOTO »JJeMeHTa 1o (OopMyJie COCIMHCHWS,
MacCOBYIO JIOJIO0 BELIECTBA B PAacTBOpPE, MPOBOAUTH pPACUETHl MO
YPAaBHEHUIO XUMUYECKON PEaKIUU;

e IPUMEHSATh OCHOBHBIE ONEPAIIMU MBICIUTEIBHON JAEATEILHOCTH — aHAIU3 U
CUHTE3, CpaBHEHHE, OOOOIIeHHEe, CHUCTeMaTU3alluio, Kilaccu(ukamuio,
BBISIBJICHUE TMPUYUHHO-CIEACTBEHHBIX CBSI3€M — MJI1 U3y4YEHUS CBOICTB
BEIIECTB U XUMHUYECKHX PEAKLUHUM, €eCTECTBEHHO-HAYyYHbIE METO/bI
NO3HAHUA — HAONIOJIEHHE, W3MEpPEHUEe, MOJCIHPOBAHUE, SKCIEPUMEHT
(peasibHBINA U MBICIICHHBIN);

e CJIEJIOBATH MpPABUJIAM MOJIb30BAHUS XUMUYECKON MOCYA0U U 1a00paTOPHBIM
o0opyJOoBaHMEM, a TaKXKe MpaBuiaM OOpalleHHus C BEHIECTBAMU B



COOTBETCTBUM C HHCTPYKIMSIMU 1O BBIIOJHEHUIO J1a0OPATOPHBIX
XUMHUYECKUX ONBITOB MO TMOJYyYEHHUIO U COOMPAHHMIO Ta3000pa3HBIX
BEIIECTB (BOJAOpOAa MW KHUCIOPOJa), MPUTOTOBJICHHUIO PACTBOPOB C
ONPENIEIIEHHON MAacCOBOM JOJIEM PACTBOPEHHOTO BELIECTBA, IUIAHUPOBATH
U MPOBOJUTH XUMHUUYECKHE SKCIIEPUMEHTHI 10 PACIO3HABAHUIO PACTBOPOB
MIEJI0YEeH W KHUCJIOT C IMOMOIIbI0 MHANKATOPOB (Takmyc, (eHomdraneuH,
METHJIOPAHX U APYTHUE).

K xoniy oOydenus B 9 kjiacce npeMeTHbBIE PE3yIbTaThl Ha 0a30BOM YPOBHE

JOJIKHBI OTpaXkaTh CPOPMUPOBAHHOCTD Y OOYHAIOIINXCS YMEHUM:

e PaCKpbIBaTh CMBICJ OCHOBHBIX XUMHUYECKUX TMOHSTHI: XUMUYECKUI
AJIEMEHT, aTOM, MOJIEKyJa, WOH, KaTUOH, AaHWOH, IMPOCTOE BEILECTBO,
CJIOKHOE€ BEIIECTBO, BaJIEHTHOCTb, 3JIEKTPOOTPULATEIBHOCTh, CTEIEHb
OKHUCJICHHS, XUMUYECKasl peakilusi, XUMUYecKas CBs3b, TEIUIOBOU 3PdeKT
peakuud, MOJb, MOJSIpHBIH  00BEM,  pacTBOp,  DIIEKTPOIUTHI,
HE3JIEKTPOIUTHI, AIEKTPOJIUTHYECKAS] TUCCOLUMALMS, PEAKIUH HOHHOIO
oOMeHa, Karaau3atop, XHMHYECKOe paBHOBecHe, oOOpaTUMble W
HEeoOpaTUMbIE pEaKIMHM, OKHUCIUTEIbHO-BOCCTAHOBUTENIbHBIE PEAKIUH,
OKHUCJIMTENIb,  BOCCTAHOBHUTENIb,  OKHUCJIEHHE M  BOCCTAHOBJICHHE,
ajuioTponusi, aMm(pOTEpHOCTh, XUMHUYECKasi CBSI3b (KOBaJCHTHAs, MOHHAs,
METAJIMYECKasi), KpPUCTAIMYECKass pelETKa, KOpPpO3usi METaJlIoB,
CIUIaBbl, CKOPOCTh XUMHUYECKOW peakUuH, MPeaeabHO JOMyCTHUMas
koHueHTtpanus [TJIK BemecTna;

e WUUTIOCTPUPOBATh  B3aMMOCBSI3b  OCHOBHBIX ~XUMHYECKUX TIOHSATUUA H
MPUMEHSITh 3TU NOHSTHUS MPU OMKUCAHUY BELIECTB U UX MPEBPAILICHUI;

e ICTIOJIb30BAaTh XUMUYECKYI0 CHUMBOJIUKY JJISI COCTaBJICHHS (POPMYIT BEIIECTB
Y YPAaBHEHUM XUMUUYECKUX PEAKLINM;

e ONIPEJIETATh BAJEHTHOCTh U CTENEHb OKUCIEHUS XUMHUYECKUX DJIEMEHTOB B
COCJIMHEHUSIX Ppa3JIMYHOrO COCTaBa, NPUHAMIEKHOCTb BEUIECTB K
OTNpeeNEHHOMY KJIACCy COEAUHEHHM 1o ¢opMyliaM, BHJ XUMHUYECKOU
CBs3M (KOBAJICHTHAsl, WMOHHAsA, MeETaJUIMuecKas) B HEOPraHUYECKUX
COEJIMHEHUSX, 3apsiji MOHA MO0 XUMUYECKON (QopMylie, XapakTep Cpebl B
BOJIHBIX PAacCTBOpPAaX HEOPTraHWYECKUX COCAMHEHUMN, TUI KPUCTATUTMYECKOU
PELIETKN KOHKPETHOI'O BELIECTBA;

epackpbeiBaTh cMmbicn llepmommueckoro 3akona JI. WM. MenaeneeBa u
JEMOHCTPUPOBATh €ro IOHWMAaHUE: OIUChIBATh W XapaKTepU30BaTh
tabmuunyio Gopmy Ilepuoanueckoil cuCTeMbl XMUMHUYECKHX 3JIEMEHTOB:
paznuyarh MOHATUSA «rjaBHasg noarpynmna (A-rpynma)» M «mnoOodyHas
noarpynmna (b-rpynna)», manble u OOJbIIME TEPUOABI, COOTHOCHUTH
0003HaYCHUsS, KOTOpPhIE MMEIOTCS B IEPUOJUYCCKONW Tabiuie, ¢



YHUCIIOBEIMH  XapaKTEPUCTUKAMH  CTPOCHUSI  aTOMOB  XUMHUYECKUX
AJIEMEHTOB (COCTaB W 3apsj sjapa, oOINee YHCIO DJJIEKTPOHOB U
pacrmpefielieHue HMX 1O JJICKTPOHHBIM  CJI0SIM), OOBSICHATH OOIIHE
3aKOHOMEPHOCTH B M3MCHCHHHM CBOWCTB JJIEMEHTOB M MX COCIMHCHHH B
npeaenax MaJlbIX IMepUOJ0B U TJIABHBIX MOATPYIIT C YIETOM CTPOSHUS WX
ATOMOB;

e KJJaCCU(PUITUPOBATh XUMHUYECKHE DJIEMECHTBI, HEOPraHWMYECKHUE BEIECTRBA,
XUMUYECKUE peakiuu (M0 YHUCIy M COCTaBy Yy4YacTBYIOIIMX B PEaKIUuu
BEILIECTB, MO TEIJIOBOMY 3(P(DEKTy, MO0 M3MEHEHUIO CTEIEHEW OKHUCIICHUS
XUMHYCCKUX JIEMCHTOB);

e XapaKTepH30BaTh (OMUCHIBATH) OOMME W CHEHU(PUUSCKUE XHUMHUYCCKHE
CBOMCTBa TIPOCTBHIX M CJOXKHBIX BEIECTB, TOJATBEPXKIasl OIKMCAHUE
puMepaMi MOJICKYJISIPHBIX M HOHHBIX YpPaBHEHHUW COOTBETCTBYIOIIHUX
XMMUYECKHUX PEAKIUM;

e COCTaBJISITh YPABHEHUS JICKTPOTUTHICCKON TUCCOIUAIINN KUCIIOT, MEI0UYeH
M COJICH, MOJIHBIC M COKpAIEHHbIE YpaBHEHHUS peaKIuii HOHHOTO OOMEHa,
ypaBHEHHS PEaKIUi, MOJATBEPKIAIOIMINX CYIIECTBOBAHUE TEHETUUYECKOU
CBSI3M MKy BEIIECTBAMHU PA3TUIHBIX KJIACCOB;

e PaCKpbhIBaTh  CYIIHOCTh  OKHCJIMTEIIbHO-BOCCTAHOBUTEIBHBIX  PEaAKITUi
MOCPEJICTBOM COCTABJICHHSI DJIEKTPOHHOTO OallaHCca ATUX PEaKIIHiA,

 IPOTHO3UPOBATh CBOWCTBA BEIIECTB B 3aBUCHMOCTH OT HMX CTPOCHHS,
BO3MOXKHOCTH TPOTEKAHUS XUMHYECKUX TIPEBpaIlCHU B Pa3IUYHBIX
YCIIOBHSIX;

¢ BBIYUCIIATh OTHOCHTEIBHYIO MOJIEKYJISIPHYIO U MOJISIPHYIO MAacChl BEIIECTB,
MacCOBYIO JIOJIF0O XHMHYECKOI0 JJIEeMEHTa 1Mo (GopMyJie COCIHMHEHUS,
MacCOBYIO JIOJIO BEIIeCTBA B PacTBOPE, IPOBOIAUTH PacuéThl IO
YPaBHEHHUIO XUMUUYECKOUN PEeaKInu;

e COONTIOATH TIPaBUJIA TIOJIb30BAHUS XUMUYECKOHN MOCYION M JTaOOpaTOPHBIM
o0opynoBaHMEM, a TaKXKe TMpaBWia OOpalieHusl C BEIIECTBAMU B
COOTBETCTBMM C HWHCTPYKIIUSIMH TI0 BBITIOJHEHUIO J1aOOPATOPHBIX
XUMUYECKUX ONBITOB 110 TOJYYCHHUIO U COOMpPaHHMIO Ta3000pa3HBIX
BEIECTB (aMMHaKa M YTIJIEKUCIIOTO ra3a);

¢ IPOBOJIMTH PEAKIINH, MOATBEPKIAIOIINE KAYSCTBEHHBINH COCTaB Pa3IUIHBIX
BEI[ECTB: PACMO3HABATH OMBITHBIM IyTEM XJIOpHI-, OpOMUA-, WOAWI-,
kapOoHar-, docdar-, cunmkar-, cyabdar-, THIAPOKCHI-UOHBI, KATHOHBI
aMMOHHUSI U HMOHBI M3YyYEHHBIX METAJUIOB, MPHUCYTCTBYIOIIME B BOJHBIX
pacTBOpax HEOPTraHUICCKUX BEIICCTR;

o MPUMEHSATHh OCHOBHBIE OTIEPAIlMU MBICIIUTEILHON JACATEIBPHOCTH — aHAIHU3 U
CHUHTE3, CpaBHCHHE, O0000IIeHHe, CHUCTEMATHU3allUi0, BBIIBICHUE



MPUYUHHO-CJICICTBEHHBIX CBSI3¢d — JIJIi U3YyYEHHUS] CBOWCTB BEILECTB U
XUMHYECKMX PEaKIUi, €CTECTBEHHO-HAYYHbI€ METOJbl IIO3HAHUS —
HaOII0JICHNe, U3MEPEHUE, MOJICITUPOBAHUE, SKCIIEPUMEHT (pealbHBIN U
MBICJICHHBIH ).



TEMATHYECKOE IINTAHUPOBAHUE

8 KIIACC
Kosaun4yectBo 4yacos
Ne HaunmenoBanue pa3ienos u JIeKTPOHHBIE (HH(POBHIE)
KoHnTpoibHbIe IIpakTHYeckue
n/n TeM NPOrpaMMbl Bcero o0pa3oBaTe/bHbIE PeCypChl
padoThI padoTsbI
Pasznea 1. IlepBoHayaibHble XUMHYECKHE IOHATHUSA
Xumusi — BaxkHast 00J1acTh
11 €CTECTBO3HAHUS U 5 5 bu6mmorexa [IOK
' MPAKTUYECKOU IESITETbHOCTH https://m.edsoo.ru/7f41837c
yesoBeKa
12 BeriectBa 1 xumMuueckue 15 1 Bbu6nuoreka [JOK
' peaxiuu https://m.edsoo.ru/7f41837c
Utoro no pazneny 20

Pa3nen 2. BaxkHelilue npeacTaBuTe 1 HEOPraHUYeCKHX BellleCTB

51 Bosayx. Kucnopon. Ilonsarue 5 bubnuoreka [IOK
00 oxcHuaax https://m.edsoo.ru/7f41837¢c
59 Bonopoa. Ilonsitue o kucinorax 3 1 bu6mmorexa [IOK
U COJIAX https://m.edsoo.ru/7f41837c
53 Bopa. PactBopsl. [Tonstue 06 5 1 1 bubnuoreka [IOK
OCHOBAHHUSAX https://m.edsoo0.ru/7f41837c
54 OCHOBHBIE KJIaCChI 11 1 1 bubmuorexa [JOK
HEOPraHUYECKUX COCIUHEHUN https://m.edsoo.ru/7f41837c
Hroro mo pazneny 30

Pasnen 3. Ilepuoanueckuii 3axon u [lepuoguueckasi cucrema xumnueckux 3j1emMeHToB /. . MenneneeBa. CTpoeHne aToMOB.
Xumuueckas cBsi3b. OKHCIUTEIbHO-BOCCTAHOBUTEIbHbIE PEAKIIUH


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

[Iepronnueckuii 3aKOH U
Ilepronnueckas cucrema

3.1
XUMHUYECKHUX 3jieMeHTOoB [[. 1.
MenneneeBa. CtpoeHue atoma
XHUMHUYECKas CBSI3b.

3.2 OKuCIUTENHbHO-

BOCCTAaHOBUTCIIbHBIC PCAKITUN

Hroro no pasneny

PesepBHOE Bpems

OBIIEE KOJIMYECTBO YACOB I10
I[TPOT'PAMME

15

68

bubmuoreka [JOK
https://m.edso0.ru/7f41837c

bubmuoreka [JOK
https://m.edsoo.ru/7f41837¢c

bu6mmoreka [IOK
https://m.edsoo.ru/7f41837¢

bubmuoreka [JOK
https://m.edsoo.ru/7f41837¢



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

9 KUIACC

Ne i/

Pazpea 1.

11

1.2

1.3

HaumeHoBaHue pa3ie/ioB U TeM
NMPOrpamMMbl

BemecTBo M XMMHYECKHE PeaKIIUH
[ToBTOpeHue u yrioyOneHne 3HaHUN
OCHOBHBIX Pa3/eyioB Kypca 8 kiacca
OcCHOBHBIE 3aKOHOMEPHOCTH XMMHYECKHUX
peakuui

DNEKTPOIUTHYECKAS TUCCOLIUALIHUS.
XUMHYECKUE PEAKIIMU B pacTBOPAX

Htoro no pazneny

Pazgea 2.

2.1

2.2

2.3

2.4

HemeTanabl 1 UX coeTMHEHUS

OO011ast XapakTepUCTHKA XUMHUECKUX
aneMeHToB VIIA-rpynmnsl. ["anorenst

OO0mas xapaKTepUCTHKA XUMHYECKUX
anemeHToB VIA-rpynmel. Cepa u e€
COCTUHCHUS

OO0m1as XxapakKTepUCTUKa XUMHUUECKUX

anemeHToB VA-rpymmbl. A30T, pochop 1 ux

COEIMHEHUS

OO011as XapakTepUCTHKA XUMHYECKUX
aneMeHToB |VA-rpynmnsl. Yriepon u
KPEMHUH U UX COECIUHEHUS

Htoro no pazneny

KoanuecTBo 4acoB

Bcero

17

25

KonTpoJabusbie
padoThI

IIpakTHYecKue
padoThI

DJIeKTPOHHbIE
(uudposbie)
o0pa3oBaTe/ibHbIE

pecypcbl

but6mmoreka [JOK
https://m.edso0.ru/7f41a636

bu6mmorexa [IOK
https://m.edsoo.ru/7f41a636

Bbubnuoreka [JOK
https://m.edsoo0.ru/7f41a636

but6mmoreka [IOK
https://m.edso0.ru/7f41a636

bu6mmorexa [IOK
https://m.edsoo.ru/7f41a636

bu6nuoreka [JOK
https://m.edsoo.ru/7f41a636

bubmuorexa [JOK
https://m.edso0.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

Pa3pen 3. MeTa/sIbl M HX COeTUHEHU ST

3.1 OO6111e cBOMCTBA METAIIJIOB

3.2 Baxue1e MeTalIbl U UX COEIUHEHUS

Htoro no pazneny

Pasnen 4. Xumus u oxkpyxaomas cpeaa

4.1 BemecTsa 1 maTepuainsl B )KU3HHU YEJIOBEKA
Utoro no pazneny
Pe3epBHOE Bpems

OBIIEE KOJIMYECTBO YACOB IIO ITIPOTPAMME

16

20

68

but6mmoreka [IOK
https://m.edsoo.ru/7f41a636

but6mmoreka [{OK
https://m.edso0.ru/7f41a636

bubmuorexa [JOK
https://m.edso0.ru/7f41a636

bu6mmorexa [IOK
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

IMPOBEPAEMBIE TPEBOBAHMUS K PE3YJIBTATAM OCBOEHMUA

OCHOBHOM

OBPA3OBATEJILHON MIPOT'PAMMBI

8 KVIACC

Kon
MPOBEPSIEMOT 0
pe3yJabTara

1

11

1.2

1.3

14

1.5

1.6

1.7

IIpoBepsiemble NpeAMeTHBIE Pe3yJbTAThl 0CBOCHHS OCHOBHOM
o0pa3oBaTe/IbHOI NPOrpaMMBbI OCHOBHOI'0 00111er0 00pa30BaHus

Ilo Teme: <<HepBOHa‘IaJ'IBHI>Ie XHUMHUYCCKUC ITOHATH

pPacKpbIBaThb CMBICT OCHOBHBIX XHUMHYECKHX ITOHATHH: aTOM,
MOJIEKYyJla, XHMUYECKUU OIIEMEHT, MPOCTOE BEIIECTBO, CIIOKHOE
BEIIECTBO, CMeCh (OJHOPOJHAsS W HEOJAHOPOJHAs), BaJICHTHOCTD,
OTHOCHUTCJIbHAsA AaTOMHAasA WU MOJ'ICKy.HSIpHaH Macca, KOJIHMYECTBO
BEIIECTBA, MOJIb, MOJIAPHAs Macca, MaccoBas JOJSI XHMHYECKOTO
JJIEeMEHTa B COCJIMHCHUHU, MOJBSIPHBIM O00BEM, XMMHUYECKas peaxius,
KIaccuUKAKS ~ PEaKIuil:  peakiud  COCTUHCHHS,  PCaKIuu
pa3NoKEHUs, peaKkluu 3aMEIICHHs, peakiuu OoOMeHa, 9K30- U
SHIOTEPMHUUYECKHUE PEaKIMH, TEIUIOBOM 3(P¢EeKT peakiuu, pacTBop,
MaccoBast J10J1s1 BellecTBa (MPOLEHTHAs KOHIIEHTPALKs) B paCTBOPE
WLTIOCTPUPOBATh B3aUMOCBSI3b OCHOBHBIX XMMHYECKHX IOHATUH U
HpI/IMeHHTB O9THU ITOHATHA HpI/I OIIMCAaHHNU BCIICCTB U UX HpeBpaHIeHHfI
WCTOJIB30BAaTh XMUMHUYECKYI0 CHMBOIIMKY JJISi COCTaBJICHUS (HOpMyI
BEIIIECTB M YPAaBHECHHUI XUMUYCCKUX PEAKITH

pacKpbIBaThb  CMBICI  3aKOHOB  COXPAaHCHHS MAacChl  BEIIECCTB,

IIOCTOAHCTBA COCTaBa, ATOMHO-MOJICKYJIAPHOIO YUYCHHA, 3daKOHa

ABoraapo

ONpENeNATh  BAJICHTHOCTh AaTOMOB  DJIEMEHTOB B  OWHApHBIX
COCIMHECHUAX

Kiaccu(UIUpPOBaTh XUMHYECKHE peakiuu (M0 YHUCIy U COCTaBYy
YYaCTBYIOIIMX B PEAKIIMH BEIIECTB, MO TEITIOBOMY (D deKTy)

BBIYUCIIAT OTHOCUTEIBHYIO MOJIEKYJSIPHYIO M MOJSIPHYIO MAaccChl

BCIICCTB



1.8

1.9

1.10

2.1

2.2

2.3

2.4

2.5

2.6

2.7

3.1

BBIYUCIIATH MACCOBYIO JOJIO XHMHUYCCKOTO 3JJIEMCHTA II0 (I)OpMyJ'IC

COCOUHCHHS,
BBIUHCIIATH MAaCCOBYIO JIOJIFO BEILIECTBA B PACTBOPE

MPUMEHSITh €CTECTBEHHOHAYYHBIE METOJBI TIO3HAHMS — HAOIIO/ICHUE,
W3MEpeHUe,  MOJECIHUPOBAHHME,  OSKCIEPUMEHT  (pealbHbIl U

MBICJICHHBIN )
ITo Teme: «Baxuenmue npeacTaBUTEIM HEOPTaHUYECKUX BEILIECTBY

PaCKpbIBATh CMBICII OCHOBHBIX XHMHYCCKHUX MOHSATHH: OKCH I,

KHCJ0Ta, OCHOBAaHUC, COJIb

ONpCaACIIATh NPHUHAMJIC)KHOCTL BCHICCTB K OHpGI[GJ'IéHHOMy KJ1acCy

coenuHeHui o popMyam
KJ1accu(UIUpOBaTh HEOPTAHUYECKUE BEIIECTBA

XapakTepu30BaTh (OMUCHIBATH) OOIMHME XMMHYECKHE CBOWCTBA
BCIICCTB PA3JIMYHBIX KJIIACCOB, IMOATBCPKAASA OIMMCAHUC IMMPUMCPaAMU

MOJIEKYJISIPHBIX YPaBHEHUN COOTBETCTBYIOIIUX XUMUYECKUX PEaKIUil

IIPOrHO3UPOBATH CBOMCTBaA BC€IIECTB B 3aBUCHMOCTH OT HX
KauCCTBCHHOI'O COCTaBd, BO3MOXHOCTU IIPOTCKAHUA XHUMUUCCKUX

MIPEBPALLEHUI B pa3TUUYHBIX YCIOBUAX

CIe0BaTh IpaBHJIAM  IIOJIB30BAHUA XUMHUYECKOM IIOCYIOM W
n1a0opaTOpHBIM 000pYyJOBaHMEM, a TaKXKe MpaBUiIaM OOpaleHUs C
BELIECTBAMU B COOTBETCTBUU C HHCTPYKLUHUSAMU IO BBINOJHEHHUIO
1a00paTOPHBIX XUMHMUYECKUX OIBITOB MO MOJTYYEHHUIO M COOUpPAHUIO
ra3oo0pa3HbIX BEIIECTB (BOJOPOAA U KHCIOPOAA), HMPUTOTOBICHUIO
pacTBOpOB € ONPEACIEHHOM MacCOBOW JOJIEM PacTBOPEHHOIO
BEIIECTBA, INIAHUPOBATH U MPOBOJUTH XUMHUECKHUE SKCIIEPUMEHTHI 110
pacno3HaBaHUIO PpAacTBOPOB WIEJIOYEH U KHUCIOT C IIOMOIIBIO
WH/IUKATOPOB (JTaAKMYC, (heHONIPTaICHH, METUIIOPAHK U APYTHUE)
MIPOBOAUTH PacU€Thl 110 YPAaBHEHUIO XUMUUYECKOIN peakiuu

ITo Teme: «llepuoguyecknii 3akoH u Ilepumommueckas cucrema
xumuueckux snemeHToB JI. M. MenneneeBa. CTpoeHue aToMOB.
Xumnyeckas cBsi3b. OKHCIUTENBHO-BOCCTAHOBUTEIbHBIE PEAKIIUID)
PacKpbIBaTh CMBICI OCHOBHBIX XHMHUYECKUX IMOHATHH: SIpO aToMa,

9JICKTPOHHBIA CIIOM aroma, aroMHas OpOWTallb, paguyCc aToma,

XUMHYCCKAasA CBA3b, IOJIIpHAd W HCIOJIKIpHAd KOBAJCHTHAA CBA3b,



3.2

3.3

3.4

3.5

3.6

3.7

9 KUIIACC

Kon
NpoBepsieMoro
pe3yJbTara

1

11

QJICKTPOOTPULATCIIBHOCTh, HWOHHAsA CBA3b, HOH, KA4THOH, aHUWOH,

CTCIICHb OKHCJICHHUA
KJIaCCI/I(bI/ILII/IpOBaTB XUMHNYCCKUEC DJICMCHTBI

OIMCHIBATh M XapaKTepu3oBaTh Tabnu4Hyio ¢opmy I[lepuonndeckoit
CHUCTEMBbl XMMHUYECKHMX D3JIEMEHTOB: pa3iuyaTh IOHATUS «IJIABHAs
noarpynmna (Arpynma)» u  «mobounas mnoxarpymnma (brpymnma)y,

«MaJibie» U «OOJIBIIHE) J1(5]0)5(018231

packpeiBaTh cMbich Ilepmogmueckoro 3akona J[.M. MeHnneneena:
JEMOHCTPHUPOBATh MOHUMAHHUE TIEPUOINIECKON 3aBUCUMOCTH CBOMCTB
XUMHUYCCKHUX DJJICEMCHTOB OT HUX IIOJOXKCHHSA B HepHOHHqGCKOﬁ

CHUCTCMC

COOTHOCUTh  00O3Hau€HHWs, KOTOpble HUMEITCI B  Talnuue
«lleppognyeckass  cucreMa  XUMUYECKHX  diaeMeHTtoB .M.
MeHnzeneeBa» C YHMCIOBBIMHM XapaKTEPUCTUKAMHU CTPOCHUS aTOMOB
XMMHUYECKHX D3JIEMEHTOB (COCTaB M 3apsa] s1apa, oOluee YuciIo

QJICKTPOHOB U PACHPCACICHUEC UX I10 3JICKTPOHHBIM CJ'IOHM)

OIIPCACIIATH CTCIICHb OKHCJICHUA SJICMCHTOB B 6I/IHapHBIX

COCAUMHCHUAX

OMpEeNEeNsATh BUJ XHUMHUYECKOM CBsi3U (KOBajJeHTHAss W HMOHHAs) B

HCOPraHNM4CCKUX COCANHCHUAX

IIpoBepsiemble npeMeTHbIE Pe3yJIbTATHI OCBOEHHUS OCHOBHOM
o0pa3oBaTe/IbHOI MPOrpaMMbI OCHOBHOTI'0 00111ero 00pa30BaHus

IIo Teme: <<B6H_IGCTBO U XUMHUYCCKasA pCakuus»

pPacKpbIBaTh CMBICJI OCHOBHBIX XHMHUYECKUX IIOHATHUH: pacTBOp,
ANEKTPOJIUTHI, HEIJEKTPOIMUTHI, 3JIEKTPOJUTHYECKAs] AUCCOLUALIMS,
peakM1 MOHHOrO0 OOMEHa, KaTalu3aTop, XMMHUYECKOEe paBHOBECHE,
oOpaTtumble u HeoOpaTHMBble peakuuu,
OKHCIIUTEIbHOBOCCTAHOBUTENILHBIE peakuuu, OKHCIIUTEIb,
BOCCTAHOBMUTENIb, OKHUCIIEHUE M BOCCTAHOBJIEHUE, aJUIOTPOIMS,
aM(pOTepHOCTh,  XHUMHYECKas CBA3b  (KOBAJIEGHTHAs, HWOHHaf,

MeTaJ'IJ'II/I‘-IGCKaH), KpUCTAIJIMYCCKAasA pGHIéTKa, CIIaBbI, CKOPOCTH
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XUMHUYECKOM peaknuun

WIUIIOCTPUPOBATH B3aMMOCBA3b OCHOBHBLIX XHMHWYCCKUX MOHATUH H

NPUMCHATH 3TU MOHATHUA IIPU OIIMCAHNUU BCIICCTB U UX HpeBpaH_[eHI/II\/JI

COCTAaBJIATb YPAaBHCHUA BHGKTpO.HI/ITI/I‘{eCKOI\/JI Jucconmanm KHCIIOT,
IIET0YEe W COJICH, TOJHBIE M COKpalIEHHbIE YpPAaBHEHHS pPEaKIMil

HOHHOr0 00OMeHa

PAaCKpbIBaATh CYHIHOCTH OKHCIHUTCIBbHO-BOCCTAHOBUTCIBHBIX peaKLII/Iﬁ

MOCPEICTBOM COCTABIJICHUS SJICKTPOHHOTO OaJlaHCca STHX peaKuit
MPOBOAUTH PacU€Thl 110 YPAaBHEHUIO XUMUUYECKOIN peakiuu

Ilo Temam: «Hemetamnbpl M WX coeauHEHUsI» U «MeTamwibl U HX

COCIUHCHUI»

XapaKTEepPU30BaTh (OMUCKHIBATh) 00IINE U CTICIM(UIECCKIE XUMHIECKUE
CBOMCTBaA IMPOCTBIX M CJIOKHBIX BCHICCTB, MOATBCPIKIAsA OIHNCAHUC
MpUMEPaMU MOJIEKYJIIPHBIX U MOHHBIX YPaBHEHHI COOTBETCTBYIOIIMX

XUMHYECKUX PEAKUI

COCTAaBJIATb YPAaBHCHUSA peaKI_[I/II\/JI, MOATBCPIKAAIOIUX CYHICCTBOBAHUC

TCHETHYSCKOM CBSI3U MCKIY BCHICCTBAMU PA3JIMYHBIX KJIIACCOB

IIPOrHO3UPOBATH CBOMCTBaA BCIICCTB B 3aBUCUMOCTH OT UX CTPOCHMUAI,
BO3MOXHOCTH NPOTCKAaHHUA XHUMHUUYCCKUX HpeBpaH_[eHI/II\/JI B Pa3JIMYHBIX

YCIIOBUSAX

CIe0BaTh IpPaBWJIAM  IIOJIB30BAHUA XUMHUYECKOM IIOCYIOM W
n1a0opaTOpHBIM 000pYyJOBaHMEM, a TaKKe MpaBUiIaM OOpalleHUs C
BELIECTBAMU B COOTBETCTBUU C HHCTPYKLIHUSAMU IO BBINOJIHEHHUIO
71a00paTOPHBIX XUMHMUYECKUX OIBITOB MO MOJTYYEHUIO M COOUpPAHUIO
ra3o00pa3HbIX BEIIECTB (aAMMHAKa U YTJIEKUCIIOro ra3a)

MPOBOANTh PEAaKLUMH, MOATBEPKAAIOIINE KAUYECTBEHHBIH COCTaB
pa3IUYHBIX BELIECTB: pPAclO3HABATh OMNBITHBIM IIyTEM XJIOpHUA-,
Opomua, woamnm, KapOoHar, ¢ocdar, cwimkar, cyibdar,
TUIPOKCUINOHBI, KaTHOHBl aMMOHHS, MOHBl M3YyYEHHBIX METaJIOB,
MIPUCYTCTBYIOIINE B BOJAHBIX PACTBOpPaX HEOPraHUUECKUX BEILIECTB

ITo Teme: «XuMUS U OKPYIKaOILIAsL Cpeay

packpblBaTh CMBICI OCHOBHBIX xumuueckux mnonarui: ITIK
BEIIECTBA; KOPPO3Hs METAIUIOB

INPUMCHATL OCHOBHBIC OIICpaliuu MBICITUTEIbHOMN JACATCIIBHOCTH —



aHaJIU3 W CHHTE3, CpaBHEHHE, OO0O0OIIeHNe, CHCTeMAaTHU3alINIO,
BBISIBIICHUE TPUYUHHO-CIICJICTBEHHBIX CBSI3€M — JUISI  HW3y4CHHS
CBOMCTB BELIECTB M XHUMHYECKHX pEaKIMii; eCTECTBEHHOHAYYHBIE
METOJbI TIO3HAHUS — HAONIOJCHUE, W3MEpPEHUE, MOJCIUPOBaHUE,

9KCHEPUMEHT (peasbHbI U MBICIICHHBIH )
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IIpoBepsieMblii 3J1eMEHT COAEPKAHUS

[TepBoHayanbHBIE XUMUYECKUE TTOHSATUS

IIpenmer xumuu. Ponap XUMHUM B KU3HU 4YelIOBEKAa. XUMHS B CUCTEME HayK.
Tena u BemectBa. PU3MYECKUE CBOWCTBA BEHIECTB. ATPEraTHOE COCTOSIHUE

BC€IICCTB

ITonsarue o MCTO4aX IO3HAHUA B XUMHHU. Yucteie BCIICCTBA U CMCCH. CnocoObl

pasaeneHus cMecen

ATOMBI © MOJICKYJIBI. Xumnueckne daeMeHThbl. CHMBOJIBI  XUMHYECKHX

JJICMCHTOB. HpOCTLIe H CJIOXKHBIC BCIICCTBA. ATOMHO'MOJ’IeKyHHpHOG YUCHUC

XuMuueckas (1)OpMy.]'Ia. BaneHTHOCTE ATOMOB XMMHYECKUX 3JIEMEHTOB. 3aKOH
IIOCTOAHCTBA cocTraBa BCIICCTB. OrtHocHuTenbHAS aTOMHasn Macca.
OTHOCHUTENLHAA MOJICKYJISIpHAd Macca. MaccoBas 707 XMMHUYECKOT0 BJIEMEHTA

B COCAUMHCHUU

KomnuectBo BemectBa. Monb. MousipHass Macca. B3auMOCBSI3b KOJIMYECTBA,
Macchl W 4YMCIa CTPYKTYPHBIX €IWHUI] BemiecTBa. Pacu€rel mo dopmynam

XUMHWYCCKUX COGI[I/IHGHI/Iﬁ

DuU3NYECKUE U XUMHUYECKHE SIBIICHUSA. XUMHUYECKas peakuus U €€ MPHU3HAKU.
3aK0H COXpaHEHHsI MacChl BEIIECTB. XUMHUECKHe ypaBHeHUsA. Kinaccudukarus

XUMHUYECKHUX PEaKIHid (COeTUHEHUS, Pa3TI0KEHUs, 3aMEIICHUs, 00MEHA)

XHUMHUUYECKUH IKCIIEPUMEHT: 3HAKOMCTBO C XUMHUYECKOU MOCYOM, C PaBUIIAMU
pabotel B Jyaboparopur U TpuéMamMu oOpamieHus ¢ J1abopaTOpHBIM
o0opysoBaHHMEM, H3y4YeHHE U OMUcaHue (QU3NIECKUX CBOICTB 00pa3IoB
HEOPTraHWYECKHX BENIECTB, HaOMoAcHUE (u3ndyeckux (TUIaBJICHUE BOCKa,
TasiHUE JIbJIa, PACTUPAHHUE caxapa B CTYIKE, KUTICHHE U KOHACHCAIHS BOJBI) U
XUMHYECKHX (TOpeHHe CBeud, [pOKaJIMBaHWE METHOM  MPOBOJIOKH,
B3aMMOJICIICTBHE MeJla C KHUCJIOTOW) SIBIICHWH, HAONIOJIEHUE W OINHCAHHE
IpPU3HAKOB TMPOTEKAaHHsS XUMHUYECKHUX peakuuid (pa3jioxeHHe caxapa,
B3aMIMOJICHICTBHE CEPHOW KHUCJIOTBI C XJIOPHAOM Oapus, pa3lIoKCHHE
ruapokcuaa meau(ll) mpu HarpeBaHuM, B3aMMOJICUCTBHE Keje3a ¢ PaCTBOPOM

comu meau(ll), m3ydenue croco0oB pazmeneHus: cMeceit (C MOMOIIbI0 MarHUTa,



2.1

2.2

2.3

2.4

2.5

2.6
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¢uibTpoBaHMEe, BBINApUBAHHUE, MUCTWUIALUA, Xpomarorpadus), MmpoBeaeHUe
OUYMCTKY MOBAPEHHOM cOM, HAOJIIOIEHUE U ONTUCAHUE PE3YJIbTaTOB MPOBEACHMUS
OMbITA, WUTIOCTPUPYIOLIETO 3aKOH COXPAaHEHMsI MacChl, CO3JaHME Mojelnei

MOJICKYJI (IIapOCTEPIKHEBBIX)
Baxneiue npeacTaBUTEeIN HEOPraHUYECKUX BELIECTB

Boznyx — cmecw razoB. CoctaB Bo3ayxa. Kucimopon — sieMeHT U mpocrtoe
BeniecTBo. HaxoxknmeHue kuciopona B mpupone, GU3NYECKHEe W XUMHYECKUE
cBoiictBa (peakiuu ropenus). Oxcunwl. [Ipumenenue kucimopona. CrocoOsl
NOJYYCHHsT KHUCIOpoJa B JIA0OpAaTOPUM W TMPOMBINUIEHHOCTH. KpyroBopor

Kuciopoaa B npupojae. O30H — amoTponHas MoaAU(pUKAIU KHCIOpoaa

TennoBoil 3 PekT XUMUIECKOi peakluu, TEPMOXUMUYECKHE YPABHEHUS, 3K30-
U DHIOTEPMUYECKUE PeaKIMK. TOIINBO: yroyib U METaH. 3arpsi3HEHUE BO3/AyXa,

yCHUJICHHE TapHUKOBOTO 3(h(ekra, pazpylieHne 030HOBOTO €05

Bonopon — snemeHT M npocTtoe BemiecTBO. HaxoxkneHne Boaopoaa B MPHUPOE,
du3MUeCKre W XWMHUYECKHE CBOWCTBA, NPUMEHEHHE, CIIOCOOBI ITOYyYCHUSI.

Kucnotsl u conmu
MonspHsiii 00bEM ra3oB. Pac4€Thl Mo XUMUYECKUM YpaBHEHUSIM

®dusznyeckue CcBOWMcTBA BOAbl. Boma kak pacTBopuTenb. PacTBOpBL.
Haceoliennpie 1 HEHACHILLIEHHBIE PACTBOPBL. PacTBOPHUMOCTH BEILIECTB B BOJIE.
MaccoBass 1071 BellecTBa B pacTBOpe. XUMHUYECKHE CBOWCTBA BOJIBI.
OcHoBanus. Ponb pacTBOpoB B Mpupojie M B KU3HU uenoBeka. Kpyrosopor
BOABI B TpUpOJE. 3arpsA3HeHHe NpUPOAHBIX BoA. OxpaHa M OYHCTKA
MPUPOIHBIX BOJ

Knaccudpukanus nHeopranmueckux coeaunenuid. Oxcuapl. Kmaccuduxarms
OKCHJIOB:  coJieoOpasyrommue (OCHOBHBIC, KHCIOTHBIE, aM(oTepHbIe) U
HeconeoOpasyromue. Homenkmarypa okcuaoB. Dus3nueckue U XUMHYECKHE

cBoiicTBa OKCUAOB. [loryueHne okcuaoB

OcHoBanus. Krnaccudukanus oOCHOBaHM: MENOYM U HEPACTBOPUMBIC
ocHoBaHus. HomeHknarypa ocHoBanuii. dusnyeckue U XUMHUECKUE CBOMCTBA
ocHoBaHMi. [lonyueHne ocHOBaHUI

Kucnotsl. Knaccudukauus xucinor. Homenknarypa kucior. dusmueckue u
XUMHUUYECKHE CBOMcCTBa KUCIOT. Psn aktuBHocTM MertaianoB H.H. bekerosa.
[Tonyuenne kucior

Comu. Homenknarypa coneil. ®@uznueckue M XMMHUYECKHE CBOMCTBA COJIEH.

[Tonydenue coneit
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I'eneTnueckas cBs3b MCKAY KJIaCCaMU HEOPTaHUYCCKUX COCJIMHECHU I

XUMHYECKUH  DKCIIEPUMEHT: KAayeCTBEHHOE ONpPENEJICHUE  COAECpKaHUA
KHCJIOpO/ia B BO3JyXe, MOJy4YeHHE, cOOMpaHMe, paclio3HaBaHHE U H3YyUYCHUE
CBOICTB KHCJIOpOJa, HAOMIOEHNE B3aUMOACHCTBHS BEIIECTB C KUCIOPOJOM H
YCJIOBHSI BOBHUKHOBEHUSI U MPEKpalleHHs] TOpeHUs (1moxKapa), 03HAKOMIICHHE C
oOpa3lilaMu OKCHJOB U ONHMCAaHME WX CBOICTB, MOIy4YeHHE, coOupaHue,
pacro3HaBaHHe W HW3y4YeHHE CBOMCTB BOJIOpOJa (TOpeHHE), B3aMMOJCHCTBHE
Bozopoaa ¢ okcuaoMm menu(ll) (BO3MOXHO HCIIOIB30BaHUE BHICOMATEPHUATIOB),
HaOroieHue O00paslloB BEIIECTB KOJWYECTBOM 1 MOJb, HCCIEI0BAHUE
OCOOCHHOCTEl pacTBOPEHHs BELIECTB C PA3IMYHOW PaCTBOPUMOCTHIO,
IIPUTOTOBJICHUE PACTBOPOB C OMPEIEIEHHON MACCOBOU JOJIEH PACTBOPEHHOIO
BEIIECTBa, B3aWMOJCHCTBHE BOJBI C MeTa/llaMd (HaTpUEM U KaJbI[eM)
(BO3MOXKHO HCIIOJIb30BaHME BHJCOMATEpUANIOB), OINpPEACICHUE PAacTBOPOB
KUCJIOT U IIEJIOYeH C TOMOIIBI0 HMHIMKATOPOB, HCCIENOBaHHE OO0pa3loB
HEOPraHMYECKUX BEIIECTB PA3IUYHBIX KJIACCOB, HAOJIOJEHUE W3MEHEHUS
OKpacCKM HHJMKAaTOpOB B pPAacTBOpPAaX KHCIOT M IIEJIOYEH, H3ydeHue
B3aumozeiictBust okcuga meau(ll) ¢ pacTBopoM cepHOW KHUCIOTBI, KUCIOT C
METaJJITaMH, PEaKIMi HEUTpaIU3aliu, TOJTy4YeHHE HEPACTBOPUMBIX OCHOBAHU,
BBITECHEHHE OJHOrO0 MeTala JAPYyTMM M3 pacTBOpa COJM, pELICHHE
SKCHEPUMEHTAIBHBIX 3a7a4 Mo TeMe «BakHellne Kiacchl HEOPTaHMYECKUX

COCIUHECHUMN»

[Tepuoanueckuii 3akoH u [leproanueckas cucteMa XUMHUYECKUX JIIEMEHTOB
J.W. MenneneeBa. CtpoeHne aToMoB. XUMHUYECKas CBsI3b. OKUCIUTEIBHO-

BOCCTAHOBHUTCIIbHBIC PECAKITUN

[lepBble MOMBITKM KiIacCU(UKALUU XUMHUYECKUX »3ieMeHTOB. [lonarue o
rpynnax CXOJHBIX AJIEMEHTOB (IEJOYHBIE U IIEIOYHO3EMENIbHbIE METAJIbI,
rajoreHbl, MHEPTHbIE Ta3bl). DJIEMEHTbI, KOTOpble 00pa3yioT am@oTepHbIe

OKCHUABbI U TUAPOKCHUIbI

[Iepnoanueckuit 3axoH. [lepuoguueckas cucreMa XUMHYECKUX 31eMeHTOB J[. 1.
Mengeneesa. Koportkonepuoanas " JUIMHHOIIEPUOAHAS (bopmbl
[lepnognueckoit cucrembl xumuueckux anemeHtoB .M. Menaeneesa.
[Tepuoasl u rpynmnel. OU3HYECKUI CMBICI MHOPSAKOBOIO HOMEpPA, HOMEPOB

nepruoaa v rpyuribl 3JICMCHTA

Crpoenne atomoB. CoctaB aToMHBIX sanep. M3ortonbl. Dnekrponsl. CTpoeHue

JMEKTPOHHBIX 000JI04eK aTOMOB TMepBbIX 20 XMMHYECKHUX DIIEMEHTOB
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Ilepuonnueckont cucremsl .M. Menaeneesa. XapakTepuCcTUKa XUMHUYECKOTO

AJIEMEHTA MO ero nosoxeHuto B [lepuoanueckoii cucreme [I.1. Menneneena

3aKOHOMEPHOCTH HM3MEHEHHUsl pajadyca aTOMOB XHMMHMUYECKHUX DIIEMEHTOB,
METAJUIMYECKUX M HEMETAUIMYECKUX CBOMCTB IO TpPyNIaM M IEPHOJAM.
3unauenue [lepuonmueckoro 3akoHa u Ilepuonndeckoil CUCTEMBI XUMHUYECKUX
3JIEMEHTOB JUIsl pa3BUTHUS HayKu W npakTuku. J[.M. MennaeneeB — y4€HbId U

rpak1aHuH

Xumnueckass cBsizb. KoBaneHTHas (moOJsipHass M HEMOJIApHAsi)  CBSI3b.

QHCKTpOOTpI/IHaTeJIBHOCTI) XHMHYECKHX dJIeMeHTOB. loHHas CBA3b

Crenenp okucieHus. OKHCIUTEIFHOBOCCTAHOBUTEIIHLHEIC pcaKkuu. HpOHGCCI)I

OKHCJICHHS M BOCCTaHOBJICHUA. OKUCIMTEIN U BOCCTAHOBHUTEIIH

XUMHYECKUI OKCIICPUMCHT: HU3YYCHHC 06pa3u0B BCIICCTB MCTAJIZIOB H
HEMCTAJJIOB, B3aHMOJCHCTBIE TUAPOKCHAA IHUHKAa C paCTBOpaMu KHCIOT H
menoqeﬁ, MMPOBCACHUC OIBITOB, WIJIFOCTPUPYIOMUX MPUMEPBI OKUCIIUTCIIbHO-

BOCCTAHOBUTEJIbHBIX peakluil (rOpeHue, peakliuu pas3ioKeH!sl, COeIMHEHUS)

IIpoBepsieMblii 31eMEHT COACPKAHUA

BemecTtBo 1 xumnueckas peakuus. Ilosropenne

[Iepnonnueckuit 3axoH. Ileprnoanyeckas cuctema XuMudeckux anemenTos J1.1.
Menpeneesa. CtpoeHue aToMOB. 3aKOHOMEPHOCTH B H3MEHEHHH CBOMICTB
XMMHUYECKHX JJIEMEHTOB IMEPBBIX TPEX MNEPUOAOB, Kajlus, KalbLUi MU HX
COCIMHEHUII B COOTBETCTBUHU C IOJIOXKEHHEM 3JIEMEHTOB B llepnonnueckoit

CUCTEMC U CTPOCHUCM UX aTOMOB

CrpoeHue BellecTBa: BHJAbl XUMHUYECKOM CBSI3U. THIBI KPUCTAUIMYECKUX
pPEETOK, 3aBUCUMOCTD CBOMCTB BEIIECTBA OT THUIIA KPUCTAJUIMYECKOU PEIIETKU
U BUJIa XUMUYeCcKoM cBs3u. Kinaccudukanus 1 HOMEHKJIaTypa HEOpraHM4eCKUX
BEIECTB (MEXIyHapoIHas U TpUBHAJIbHas). XMMUYECKHE CBOWCTBA BELIECTB,
OTHOCAIIMXCSA K PA3IM4YHBIM  KJJACCaM  HEOPraHWYECKHX COCIMHEHH,

TE€HETUYECKas CBsI3b HEOPTaHMUECKUX BEILIECTB
Krnaccudukanusa XuMu4ecKux peakiuii Mo pa3IudHbIM MpU3HaKaM (110 YHCITy U
COCTaBy YYacTBYIOIIMX B PEAKIMU BEIIECTB, MO TEIJIOBOMY 3(QeKTy, Mo

H3MCHCHHIO CTEIICHEH OKMCICHUS XHMHYSCKHX 9JICMCHTOB, IIO O6paTI/IMOCTI/I,
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110 y4acTuro KaTanmaTopa) . OK30- u SHAOTCPMHUYCCKUC pcaknuu,

TCPMOXUMHNYCCKUEC YPABHCHUS. Ilonstue o CKOpPOCTH XHUMHYECKOM pcakuuun

[Tonarue 00 0OpaTHUMBIX M HEOOPATHUMBIX XUMHUYECKUX peakuusx. [lonsTue o
TOMOTE€HHBIX U TeTePOTEHHBIX peakuusax. [IoHsATHE 0 XUMHYECKOM PaBHOBECHH.
@DakTopbl, BIUAIONIME HAa CKOPOCTh XHMHUYECKOW pPEAKIUU U TOJOXKECHHE

XUMHYECCKOI'0 paBHOBECHUSA

OKHCIUTENTBHO-BOCCTAHOBUTEIILHBIC peakuuu, JNEKTPOHHBIN OanaHc
OKHUCJIUTEIbHO-BOCCTAHOBUTENIBHON  peakuuu.  CocTaBiieHHUE  ypaBHEHMM
OKHUCJINTEIbHO-BOCCTAHOBUTENIBHBIX PEaKUUN C HUCIOJIb30BAaHUEM METOJA

ANEKTPOHHOTO OanaHca

Teopus 3JEKTPOAUTHUECKON AUCCOLMAIMHU. DJIEKTPOJUTHI U HEAIEKTPOIUTHL.
Karvonsl, annonsl. MexaHu3M IUCCOLMALMU BEUIECTB C Pa3IMYHBIMU BUJIAMU
xuMmudeckoi cBsa3u. CteneHp quccouuanuu. CUIIbHBIE U clla0ble 3JIEKTPOIUTHL.
Peakiiun nonHoro obmeHa. YclioBHsSI MPOTEKAHHUS PEAKIUA MOHHOTO OOMEHa,
MOJIHBIE U COKpAUIEHHbIE HMOHHBIE ypaBHEHHUs peakuuil. CBOICTBa KHCIIOT,
OCHOBAaHMH U COJ€l B CBETE NPEACTaBICHUNH 00 3IEKTPOIUTUYECKOU

Aucconuanuu. KauecTtBeHHEBIE pCaKnu Ha UOHBI. ITonstue o THApOJIN3C coJien

XVUMHAYECKUH SKCIIEPUMEHT: O3HAKOMJICHHE C MOJCISAMH KPHUCTAJUTMYECKUX
pemETOK HEOPTaHWYECKUX BEUIECTB — METAUIOB M HEeMeTaluioB (rpadura u
arMasa), CJIOKHBIX BELIECTB (XJIOpHIA HATpUs); MCCIEIOBAaHHE 3aBUCHMOCTH
CKOPOCTH XWMHUYECKOM peakiuh OT BO3ACUCTBUS PpaA3IMYHBIX (PAKTOPOB;
UCCIIEIOBAaHNE  DJICKTPOIIPOBOJHOCTH  pacTBOPOB  BEIECTB,  Ipolecca
IUCCOLMAINM  KHCJIOT, Inenodeil M coiel  (BO3MOXHO HCIOJB30BaHHE
BU/ICOMATEPHAIOB); TPOBEJCHUE OIBITOB, WUIIOCTPUPYIOIIMX IPH3HAKU
MPOTEKaHHs peakluii MOHHOTO oOMeHa (0Opa3oBaHME OCajKa, BHIJICICHUE Tra3a,
00pa3oBaHUE BOJIbI); OIMBITOB, WUTIOCTPUPYIOIIUX TPUMEPHl OKHCIHTEIHHO-
BOCCTAaHOBUTEJIBHBIX PEAKIMN (FOpEeHHE, PEaKLUu DPA3JI0KEHUs, COCIUHEHUs);
pacro3HaBaHHE HEOPTaHWYECKUX BEUIECTB C TIOMOIIBbIO KAYECTBEHHBIX PEeaKIUi

Ha MOHBI; pCHICHUC SKCIICPUMCHTAJIBHBIX 3a1a4
Hewmeramns! u ux COCIUHCHUA

OOmiast  xapakTepucTuka rajoreHoB. (OCOOEHHOCTH CTpPOEHHsS aTOMOB,
XapaKkTepHble cTeneHu okuciaeHusa. CTpoeHue u (pu3ndeckue CBOMcTBa MPOCTHIX
BEIIECTB — TajoreHoB. XHUMHUYECKHE CBOMCTBA Ha IIpUMEpE XJIOpa
(B3auMoOZeNCTBUE C METallIaMM, HEMEeTalllaMHM, Iieao4aMu). XIIOPOBOAOPOL.

ConsiHast KMCIIOTa, XUMUYECKHE CBOWMCTBA, MOTyUYeHUe, NpuMeHeHue. /lelicTBue
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XJIOpa U XJIOPOBOAOPOZAa Ha OpraHHU3M YCJIOBCKA. Baxneiime XJIOpUAbI U HUX

HAaXO0XJEHUE B IPUPOJIE

OOmas xapaktepuctuka 31eMeHTOB VIA-rpynmel. OcoOEHHOCTH CTpOCHHUS
aTOMOB, XapakTepHble cTeneHn okuciaeHus. CTpoeHue u pusnueckue cBoiicTBa
MPOCTBIX BEUIECTB — KHCIOPOJAa M Cepbl. AJUIOTPONHBIE MOJU(PHUKAIMU
KUCJIOpoJa U cepbl. XUMHUYECKHE CBOMCTBa cepbl. CepoBOIOPOM, CTPOCHHE,
¢usnyeckue M XUMHUECKHe CBoWcTBa. OKCHIBI Cepbl KakK MPEeICTaBUTENN
KHCIOTHBIX OKcuAOB. CepHasi KUCIOTa, PU3NYECKUE M XUMHYECKHE CBONCTBA
(oOmme Kak mpencTaBUTENs Kilacca KHUCIOT M cnernuduueckue). XUMUYECKHUe
peakuuu, Jexalue B OCHOBE MPOMBIIUIEHHOTO croco0a MOJIy4YeHHUs] CepHOU
kucnoThl. Ilpumenenne. Conu cepHOM KHUCIIOTBI, KaueCTBEHHAs PEaKIUs Ha
cynbdaT-uoH. Haxoxaenue cepsl U €€ COCIMHEHHH B MPUPOJE. XUMHUECKOE
3arpsiI3HEHUE OKPYJKAIOUIEH Cpellbl COEIMHEHUSIMU Cepbl (KUCIIOTHBIE JT0K[IH,

3arpsi3HEHUE BO3/1yXa U BOJOEMOB), CLIOCOOBI €0 MpeA0TBpAaIleHUs

OO6mas xapakTepucTuka 3jeMeHTOB VA-rpynmbl. OCOOCHHOCTH CTPOSHUS
aTOMOB, XapaKTEPHbIE CTETIEHNU OKUCIIEHUA. A30T, paCIpOCTPaHEHUE B IPUPOJIE,
(dbu3mvecKkre U XuMHUIeCcKre cBoicTBa. KpyroBopotT a3ora B npupoje. AMMHUaK,
ero ¢u3MvecKue W XMMUYECKHE CBOICTBa, mojyyeHHe WU npumeHeHue. Comnu
aMMOHMSI, HUX (U3NYECKHEe M XUMHYECKHE CBOWCTBAa, NpUMEHEHUE.
KauecTBenHas peaxiusi Ha HOHBI aMMOHHUA. A30THasl KUCJIOTa, €€ MONyueHue,
¢u3nveckne W XMMHUYECKHE CBOMCTBa (0OIME KaK TpeACTaBUTENs Kiacca
KHCTOT U crnenuduyeckue). Vcnonp3oBaHue HUTPATOB M COJNECH aMMOHHS B
KauecTBE MHHEpAIbHBIX yJ00peHuil. XUMHUYECKOE 3arpsi3HEHUE OKpY’Karolei
Cpelbl COETUHEHUSIMH a30Ta (KUCIOTHBIE JOXAH, 3aTPS3HEHNUE BO3AyXa, TTOYBI

1 BOJJOEMOB)

docdop, amrorpornHsie Momudukanuu (Gocdopa, GuznUecKkrne U XUMUIECKHE
cBoiictBa. Oxcun ¢dochopa(V) u dochopnas kucnora, Qusnueckue u
XUMUYECKHE CBOMCTBa, mosydeHue. Mcnonb3oBanue ¢docdaroB B KauecTBe

MUHEpaJIbHBIX YA00peHHi

OOmas xapakTtepuctuka 31eMeHTOB |VA-rpynmel. OcoOEHHOCTH CTpOEHHUs
aTOMOB, XapaKTEepPHBIE CTETNEHW OKHUCJICHUS.  YTIEpOJd, aJUIOTPOITHBIC
MOJIU(UKAIMK, PACIpOCTPaHEHUE B MpHUpoJe, (U3NYECKHEe M XHMHUYECKHE
cBoiictBa. Ancopbuus. KpyroBopor yriepona B mpupoae. OKCuabl yriieposa,
ux (u3MyYecKre M XUMHUYECKHE CBOMCTBA, ACHCTBUE HA >KUBBIE OPraHU3MBI,

MOJIYUCHUC U TIPUMCHCHUC. OKOJIOTTYECKHE HpOGHCMBI, CBA3aHHBIC C OKCHUJOM



2.6

2.7

2.8

yraepoaa(lV); rumoresa rmo0aibHOrO MOTEIJICHUS KIWMaTa; MapHUKOBBIN
a¢dekr. YronpHas KUCIOTAa W €€ CONMM, WX (U3HYSCKHEe U XUMHUYCCKUE
CBOMCTBa, MOJy4YeHHE M NpuMeHeHue. KauecTBeHHas peakuusi Ha KapOoHart-
noHbl. Vcnonp3oBaHne kKapOOHATOB B OBITY, MEAMIIMHE, MPOMBIIUICHHOCTH U

CEJIBbCKOM XO03sHCTBE

[TepBoHavanbpHBIC TOHATHS 00 OPraHMYECKUX BEIICCTBAX KAaK O COCIMHECHHSIX
yriepona (MeTaH, 3TaH, 3TWIEH, AalETWIEH, 3TaHOJ, TJIULEPUH, YKCYCHas
kuciora). X cocraB m xumuyeckoe cTpoeHue. [loHsTHe O OHMOIOTrHYECKH
BRKHBIX BEIECTBAX: XHpax, OeNKax, yriaeBoJax — W WX POJIU B KHU3HU
yeaoBeKa. MarepuaabHOEe E€JUHCTBO OPraHUYECKUX M HEOPraHWYECKUX

COEIMHEHUN

Kpemuuii, ero ¢usnyeckue ¥ XHMHUYECKHE CBOMCTBA, TMOJIY4YCHHE U
npumenenue. CoenuHeHus KpemMHHUs B mpupoge. OOmiye npeactaBieHus ob
okcuye kpemuusi(1V) u kpemaneBoi kucinote. CHIMKATHI, UX UCTIOIb30BAHUE B
OBITY, MEMIIMHE, POMBIIUIEHHOCTH. BajkHele cTpouTenbHble MaTepHabl:
KepaMuKa, CTEeKJIO, IIeMeHT, OeToH, jxene300eroH. [Ipobnemsbl Oe3omacHOTO

HCIIOJIB30BAHUA CTPOUTCIIBHBIX MaTCPUaJIOB B HOBCC,Z[HCBHOﬁ KHU3HHU

XUMHUECKUH HKCIEPUMEHT: H3y4YeHHE OO0pa3l0B HEOPTraHMYECKUX BEIIECTB,
CBOMCTB COJISIHOM KHUCIJIOTBI; ITPOBEIECHUE KAYECTBEHHBIX PEAKLUN HAa XJIOPHUI-
MOHBl W HaONIOJIEHWE MPU3HAKOB WX MPOTEKAHUS; OMNBITHI, OTPAKAIOLIUE
¢u3nyeckne U XMMUYECKHE CBOWCTBA raJIor€HOB M UX COEJUHEHUH (BO3MOYKHO
WCTIOJIb30BAaHNE BHICOMATEPUANIOB); O3HAKOMIICHHE C O0paslaMHu XJIOPHUIOB
(ranmoreHu10B); O3HAKOMJICHME C oOpasuamu cepbl U €€ COeIMHEHUSIMU
(BO3MOXKHO ~ WCIIOJIb30BaHHE BHJEOMATEpHANIOB); HAOIIOJCHHWE TMpoliecca
o0yriMBaHUs caxapa IMoJi ACWCTBUEM KOHLEHTPUPOBAHHON CEPHOM KHUCIOTHI;
M3y4eHHE XMMHMUYECKHUX CBOMCTB pa30aBiICHHOW CEPHOIl KHCIOTHI, IPOBEIECHUE
KayeCcTBEHHOW peakuuud Ha Ccyiab(paT-uoH M HaAOMIOACHUE TMpHU3HaKa e¢
MPOTEKaHUS; O3HAKOMIIEHHE C (PM3NYECKUMHU CBOMCTBaMU a30Ta, (pocdopa u ux
COEMHEHUIN (BO3MOXKHO HCIOJIb30BAaHUE BHJIEOMATEpUANOB), 0Opa3laMu
a30THBIX U GOCPOPHBIX YAOOPEHUH; TOIyUeHUE, COOMpaHne, paclio3HaBaHUE H
U3y4CHHE CBOMCTB aMMHAaKa; IIPOBEJCHUE KAadyEeCTBEHHBIX pPEaKUUi Ha HOH
aMMOHUS W (QochaT-MOH ¥ U3yYEHHE TPU3HAKOB WX MPOTCKAHHA,
B3aUMO/IEHICTBHE KOHIIEHTPUPOBAHHOW a30THOM KUCIOTHI C ME/bI0 (BO3MOYKHO
WCIIOJIb30BaHNUE BHJIEOMATEPUANIOB); HU3YUYEHHE MOJENEH KPUCTAIIMUYECKUX
pemwéTok anmasza, rpadura, ¢QyiepeHa; O3HAKOMIIEHHE C  IPOLECCOM

azcopOLMu pacTBOPEHHBIX BEIECTB AKTHBUPOBAHHBIM YIJIEM UM YCTPOHCTBOM



3.1

3.2

3.3

3.4

3.5

3.6

3.7

IpOTHUBOra3a; IOJYUCHHUC, CO6I/IpaHI/Ie, pacnio3HaBaHUEC U HU3YYCHHC CBOMCTB
YIJICKUCIIOrO0 Tasa; IMPOBCACHHUEC Ka4YCCTBCHHBIX peaKquI Ha Kap60HaT- u
CUJIMKAT-UOHBI W HM3YUCHHUC IIPHU3HAKOB HX IMMPOTCKAHUA; O3HAKOMIICHUC C
HpO[IYKIII/Iefl CHIIMKATHOM IMPOMBINIJICHHOCTH; PCIICHHUEC OSKCIICPUMCHTAJIBHBIX

3aj7a4 no TeMe «BakHelre HeMeTallJIbl U X COSIMHEHMSI
MeTamisl 1 BX COCAUHCHUA

OO01mas xapakTepuCTUKa XUMUYECKHX JIEMEHTOB — METAJIJIOB HA OCHOBAaHUU UX
nonoxenuss B Ilepuonuueckoil cucreMe XUMUYECKHX dieMeHtoB 1.
MenpeneeBa u crpoeHusi atTomoB. CTpoeHHe MeTaioB. Merannuyeckas CBs3b U
MeTajyInyeckasl KpHUCTaUIMYecKass pelETKa.  DJIEKTPOXUMUYECKUU  psf

HanpsHKEHUA METaJIOB

dusnyeckue U XUMHUYECKUE CBOICTBa MeTa/uioB. O0IKe croco0bl MOIyYeHUs
MetaioB. [IoHATHE O KOPPO3UM METAJIIOB, OCHOBHBIE CIIOCOOBI 3aIIUTHI UX OT
Kopposuu. CrutaBsl (CTallb, 9yTyH, JIOPATIOMUHUHN, OpOH32) U UX IPUMEHEHHE B

6BITy 1 IPOMBIIIJIICHHOCTH

[lenouynsle MeTauibl: moynoxkeHue B I[lepuonndeckoil cucTemMe XMMHUYECKUX
snemeHToB [[.MI. MeHaeneeBa; CTpoeHHE UX aTOMOB; HaXOXJCHHUE B MPHUPOJE.
Ouznyeckue 1 XUMUYECKHe CBOMCTBA (Ha mpuMepe HaTpus U Kamusi). OKCUIBI U
TUAPOKCHUABI HATPUA W KaJlus. HpI/IMeHeHI/Ie IICJIOYHBIX MCETAJJIOB U HUX

COE€IMHEHUN

Illenouyno3eMenpbHbIE  METajaabl MarHuid W KaJdblUi: TMOJIOKEHHE B
[Iepuonnueckoii cucreme XUMUYeCKux 3yeMeHToB [[.1. Menneneesa; ctpoeHue
WX aTOMOB; HaxoXJIeHWe B mnpupoje. PU3M4YecKue U XUMHUUYECKHUE CBOMCTBA
MarHus M Kaiublivs. BakHeiinive coeauHeHUs Kalblus (OKCHA, THIPOKCHU],

cosn). XKECTKOCTh BOJBI U CITOCOOBI €€ yCTpaHEHHUs

AmoMuHMiL: TonoxeHue B llepuomnyeckoil cucTeMe XMMHYECKHX 3JIEMEHTOB
JI.1. MenneneeBa;, cTpoeHue aroma; HaxoxkicHue B mpupone. dusnueckue u
XUMHUYECKHE CBOMCTBA aIFOMHHMSA. AM(OTEPHBIE CBOMCTBA OKCHIA M THIPOKCHIA

AJIFOMHUHUA

Kenezo: nonoxenue B [lepuoguueckoil cucreme xumuyeckux snementos J1.1.
MenzeneeBa; CTpOEHHE aTOMa; HaXOXICHHWE B mpupoje. DPU3HMYECKHE U
XUMUYECKHE CBOMCTBa kene3a. Okcuabl, Tuapokcuasl u conu xkenesa(ll) u

xene3a(lll), ux cocras, cBOMCTBA U TTOJTydEHUE

XUMUYECKUMN SKCIICPUMCHT:. O3HAKOMIICHHE C 06p33HaMI/I MCTAJIOB M CIIJIaBOB,

Hux (I)I/I3I/ILICCKI/IMI/I CBOﬁCTBaMH; HU3YYUYCHUC PC3YyJIbTATOB KOPpPO3HWU MCETAJIJIOB



4.1

4.2

4.3

(BO3MOXHO HCIIOJIb30BAHHUE BUJICOMATEPHAIIOB), 0co0eHHOCTEH
B3aUMOJICHCTBUS OKCHJA Kajblldd ¢ HATpusi C BOJOM  (BO3MOXKHO
WCIIOJIb30BaHUE BHUAEOMATEPUAJIOB); HCCIIEJOBAHHE CBOMCTB KECTKOW BOJBI;
mporecca TOpPEHUs Kejle3a B KUCIOpoAe (BO3MOXXHO — HCIOJIb30BAHHE
BUJICOMATEPHUAIIOB); MPU3HAKOB MPOTEKAHMS KaYECTBEHHBIX PEAKIUl HAa HOHBI
(MarHust, Kanplus, amomunaus, nuHka, sxenesa(ll) u xemesa(lll), mexu(ll);
HaOJII0/IEHNE U OMHCAaHUE MPOLIECCOB OKpAIIMBaHUS ITUIAMEHU MOHAMH HATpHS,
Kaiuss ¥ Kajnblusad  (BO3MOXKHO  HUCIIOJIb30BaHHWE  BHJIEOMATEpPHUAIIOB);
ucciaeqoBaHue aM(OTEPHBIX CBOWCTB THAPOKCHAA QIIOMHUHHUS M THIPOKCHAA
LIMHKA; pEIIeHUE HKCIIEPUMEHTANIbHBIX 3a]1a4 10 TeMe «BakHeline MeTalibl 1

WX COCAMHEHUS»
XUMUA U OKpYy’Karomas cpeaa

HoBeie maTepuanbl U TexHOJOTHM. BelmiecTBa U mMaTepualnbl B MOBCEIHEBHOM
KU3HM YesioBeKa. XUMHUS U 3/10poBbe. be3omacHoe UCroab30BaHUE BEUIECTB U
XUMUYECKUX peaknuii B ObITy. [lepBas momoimp NMpu XUMHYECKUX OXKOTaxX H

OTpaBJICHUAX

OCHOBBI ~ DKOJIOTMYECKOW  IPAaMOTHOCTH.  XHUMHYECKOE  3arpsA3HEHHE
okpyxatomien cpenpl [1/IK. Ponp XxuMuu B pelieHUMH 3KOIOTMUECKUX MpoOIeM.
[IpupoaHble HCTOYHMKHM YTJIEBOAOPOAOB (yroyib, NPHUPOJIHBIA ra3, HedTh),
MPOAYKTHI UX NEPEePadOTKH, UX POJIb B OBITY M MIPOMBIIIEHHOCTH

XUMUYECKUI 3KCIEPUMEHT: U3ydYeHHne o0pa3loB MaTepuanoB (CTEKIO, CIIaBbI

MCTAJUIOB, TIOJIMUMCPHBIC MaTepI/IaJ'ILI)



ITPOBEPAEMBIE HA OI'S 10 XUMHUHU TPEBOBAHUA K
PE3YJBTATAM OCBOEHUSI OCHOBHOM OBPA3OBATEJIBHOM
ITPOT'PAMMBbI OCHOBHOT'O OBHIETI'O OBPA3OBAHMUA

Kon
NpOBepPsIeMOro
TpeOOBaHMS

1

1.1

1.2

1.3

2.1

IIpoBepsiemble TpeOOBaAHMS K NPEAMETHBIM pe3yJibTaTaM
0a30BOr0 YPOBHSI OCBOEHMSI OCHOBHOM 00pa30oBaTe/IbHOM
NMPOrpamMMbl OCHOBHOI0 0011ero odpasosanust Ha ocHoBe PI'OC

[IpencraBnenue:

0 TI03HAaBA€MOCTH SIBJICHUW TIPUPOJBI, TMOHUMAaHHE OOBEKTUBHOMN
3HAYUMOCTH OCHOB XUMHUYECKOW HAYKU KaK OOJIACTH COBPEMEHHOTO
€CTECTBO3HAHMS, KOMIIOHEHTAa OOIEeld KyJIbTYypbl U IPAKTUYECKOU
JCATCIIBHOCTU 4YCJIOBEKa B YCJIOBI/IHX COBpeMeHHOFO 06H.I€CTBa;

IMOHMMAaHHUE MECTAa XUMHUH CPEAN JPYIUX €CCTCCTBCHHBIX HAYK

0 HAY4YHbIX MCTOJAaX IO3HAHUA, B TOM YHUCJIC SKCIICPUMCHTAJIBHBIX U
TCOPCTUUCCKUX MECTOHAAX HUCCICAOBAHUA BCIICCTB U UIYUCHUA
XUMHWYCCKUX peaKHHfI; YMCHUC HCIIOJIB30BaTh MOACIIN JUISA

00BICHEHUS CTPOCHUSA aTOMOB U MOJICKYJI

0 cdepax npodecCHOHATBHON eSTeNbHOCTH, CBI3aHHBIX C XUMHEH U
COBPCMCHHBIMH TCXHOJOIWsAMH, OCHOBAHHBIMMU Ha JOCTHUIKCHHAX
XUMHUYECKOW HAyKH, 4TO MO3BOJUT OOYYaroIIMMCSl paccMaTpuBaTh
XHMHIO KaK cepy cBoeld Oyaymiel mpodeccnoHaIbHOM e TeIbHOCTH
U cllelaTh OCO3HAHHBIM BBHIOOP XMMMHU Kak NMPOQUIBHOTO MpeaMeTa

IIPH NIEPEX0/ie Ha YPOBEHb CPEIHET0 00I1Iero oopa3oBaHus

Brnanenne cucreMoil XMMHMYECKUX 3HAaHUH M YMEHHE IPUMEHATH

CUCTEMY XUMHUYCCKHUX 3HaHHﬁ, KOTOpas BKIIIOYACT:

BaKHCHIIIME XUMUYECKUC IOHATHS: XHMHYCCKHUN SJIEMEHT, aTOM,
MOJIEKYJIa, BEUIECTBO, MPOCTOE M CIOXKHOE BEIIECTBO, OJHOPOIHAS U
HCOJHOPOJHAs CMECh, OTHOCHTEIIBHBIC aTOMHas W MOJICKYJIIpHAS
MacCChbl, KOJIMYCCTBO BCIICCTBA, MOJIb, MOJIIpHasd Macca, MOHHpHBIﬁ
00BEM, OKCHJ, KHUCIIOTa, OCHOBAaHHUE, COJb (CpemHss), XUMHYECKas
peaKIysi, peakluu COCIUHECHUS, PEAKIUH PA3JIOKEHUs, pPEaKIuu
3aMeIEHUs, peaklMu OOMEHa, TEIUIOBOM 3(PQeKT peakiuu, 5K30- U
DHJIOTEPMHUYECKUE PEaKIMH, PACTBOP, MAcCOBasi OIS XHUMHYECKOTO
JJIEMEHTa B COCMHECHUH, MacCcOBasl JOJIS M MPOIICHTHAS KOHIICHTPAITHS

BCIICCTBA B paCTBOPC, AAPO aTOMa, 3JI€KTp0HHI:II71 cloi aToMa, aTOMHasa



2.2

2.3

3.1

3.2

3.3

3.4

opOuTanb, paguyc aToma, BaJE€HTHOCTb, CTENEHb OKHCIICHUS,
XUMHUYECKas! CBA3b, MEKTPOOTPULIATEIBHOCTD, ITOJIIPHAs U HEMOJSAPHAs
KOBQJICHTHAs  CBsI3b, MOHHAs  CBsI3b, METaLIM4ecKas  CBs3b,
KpUCTalLIM4ecKass pewmeérka (aToMHas, HOHHas, MeTaJuIhJyecKas,
MOJIEKYJIIpHasi), MOH, KaTHOH, aHUOH, 3JEKTPOJIUT M HE3JIEKTPOJIUT,
ANIEKTPOJIUTUYECKAs  JIUCCOLMAIMS, PpEaKIMM HMOHHOTO OOMEHa,
OKHCIIUTEIbHO-BOCCTAHOBUTEIbHBIE ~ PEAKLMH,  OKUCIUTENb U
BOCCTAHOBUTENb, OKHMCIIEHUE U  BOCCTAaHOBJIICHUE, DJIEKTPOJIN3,
XMMHYECKOE paBHOBecHE, OOpaTHMble M HEOOpaTUMbIE Ppeakivy,
CKOpOCTb XUMMUECKOW peakuuu, Karanuzarop, IIJIK, xoppozus

MCTaJIJIOB, CIIJIaBbI

OCHOBOITOJIArarolie 3aKOHbl XHMHUHU: 3aKOH COXPAHEHHUS MACCHI,
nepuoauyeckui 3axkoH .M. MeHnageneeBa, 3aKOH TMOCTOSIHCTBA

cocTaBa, 3aKOH ABOraapo

TEOpUU  XUMHUHU: aTOMHO-MOJIEKYJIIpHasT ~ Teopus,  TEOpHs

BHGKTPOHI/ITI/I‘-ICCKOI\/'I Jucconranuu
Bnagenne ocHOBaMH XMMHUYECKOM I'paMOTHOCTH, BKJIIOYAIOIIECH:

YMEHHE MPaBUIBHO UCIIOIb30BATh N3yUEHHBIE BEIIECTBA U MAaTEPUAIIbI
(B TOM 4mclie MUHEpaJbHbIE YAOOpEHHUs, METalIbl U CIUIABBHI,
IPOAYKTHl TEepepadOTKH MNPUPOAHBIX HCTOUYHUKOB YIJIEBOJOPOJOB
(yrasi, mpupoaHOTO Ta3a, He(hTH) B OBITY, CEIBCKOM XO3SHCTBE, Ha
IPOM3BOJICTBE U TOHUMAaHHWE 3HAYEHUS JKUPOB, OCJIKOB, YIJICBOJOB
JUIsL OpraHr3Ma YeoBeKa; YMEHUE IPOrHO3UPOBATh BIMSHUE BEIIECTB
U XMMHYECKHX IPOLIECCOB HA OPraHU3M 4YeJIOBEKa M OKPY’KAIOLIYIO
IPUPOAHYIO Cpeny

YMEHME HMHTEIpPUPOBATh XUMHUUYECKHE 3HAHMSI CO 3HAHUSAMHU JPYTUX

y4eOHBIX TIPEIMETOB

HaJIMYUe OMbITa pabOThl C Pa3TUYHBIMU MCTOYHHKAMH HH(OpMaLuu
Mo XUMUU (Hay4yHass U HAy4YHO-TIOMYyJsipHAs JUTEparypa, CIOBapH,
CIPaBOYHUKHU, HHTEPHET-PECYPCHI)

yMeHHEe OOBEKTHBHO OILIEHHBaTh HH(GOPMALMIO O BEIIECTBaX, HUX
NpEeBpallleHUsIX W NPAKTUYECKOM  NPUMEHEHUH U YMEHHUE
WCIIOJIB30BAaTh €€ ISl pelieHus1 yueOHO-TI03HABATEIbHBIX 3a/1a4
Brnanenue ocHoBaMM TOHATUMHOTO ammapara U CHUMBOJHAYECKOTO

A3bIKa XMMHH OJIs1 COCTaBJICHUSA (1)OpMy.TI HCOPTraHNYCCKUX BCLICCTB,



7.1
7.2
7.3

8.1

8.2

8.3
8.4

9.1

9.2

9.3

ypaBHCHI/Iﬁ XUMHNYCCKHUX peaKuHﬁ; OCHOBaMHu XUMHUUYECKOM

HomeHkmatypsl (IlUPAC u TpuBHamsHOM)

YMeHue OOBSACHATH CBsI3b IMOJIOKECHHs diieMeHTa B [lepuonndeckoit
CUCTEME C YHCJIOBBIMHU XapaKTEpPUCTHUKAMHU CTPOCHHUSI aTOMOB
XUMHUYECKHX OJJIEMEHTOB (COCTaB M 3apsii smapa, oOIiee dYHcio
3JICKTPOHOB), pPAaCHpPENEICHUEM OJJICKTPOHOB I10 JHEPreTUYECKUM

YPOBHAM aTOMOB IICPBBIX TpéX Nepruoao0B, Kallvus U KaJIbIUA

IIpencraBneHue O  NEpUOAMYECKOM  3aBUCHMOCTH  CBOMCTB
XMMHYECKHX 3JIEMEHTOB (pajuyc aToma, 3JIEeKTPOOTPHLATENBHOCT),
IPOCTBIX U CIIOXKHBIX BEIIECTB OT IIOJIOKEHUs DJJIEMEHTOB B
[lepuonuueckoil cucreme (B MalblX IEpUOJaXx M TIJIaBHBIX

nonrpynnax) 158 BHGKTpOHHOFO CTpOCHI/I}I aToMa
YMenue krnaccupuuupoBarth:

XAMUYECKHE DIIEMEHTHI

HEOpPraHMYECKUE BElIeCTBa

XUMUYECKHUE PEAKINH

YMenue onpeaensiTh:

BaJICHTHOCTh U CTENEHb OKUCJICHUS XUMUYECKUX DJIEMEHTOB, 3apsl
MOHA

BUJ XMUMHYECKON CBS3M M THUN KPUCTAJUIMUECKOH CTPYKTYyphl B
COCITMHEHUSIX

XapakTep Cpebl B BOJHBIX PaCTBOpPaX BEMIECTB (KHCIOT, OCHOBAHU)
OKHUCJIUTEIh U BOCCTAHOBUTEIh

YMeHue xapakTepu3oBaTh (PU3NUECKUE U XUMUYECKHE CBOMCTRA!
IOPOCTBIX BEIIECTB (KUCIOPOX, O30H, BOAOPOA, TIpaduT, anamas,
KpeMHHH, a3oT, Qocdop, cepa, XJIop, HATpUH, Kaaui, MarHHH,
KaJIbITUH, aJTFOMUHUM, JKEJIe30)

CIOXHBIX BELIECTB, B TOM YHCJIE€ HMX BOJHBIX PAcTBOPOB (BOja,
aMMHUaK, XJOPOBOJOPOJ, CEPOBOJOPOJ, OKCHIBI W THAPOKCHIBI
metamnoB |-lIA rpynn, amromunus, menu (ll), uunka, xeneza (Il u
I11), okcunsr yrnepoaa (Il u 1V), kpemuust (1V), azora u dpocdopa (111
u V), cepet (IV u VI), cepHucras, cepHas, a3zoTucras, a3zoTHas,
docdopHas, yroiapHasi, KpeMHHUEBAsT KHUCIOTa U X COJIH)

MPOTHO3UPOBAaTh M XapaKTEpU30BaTh CBOWCTBA  BEIIECTB B



10

10.1
10.2

10.3

10.4
11

111

11.2
11.3

114

12

121

12.2

12.3

13

131

3aBUCHMOCTH OT HMX COCTaBa M CTPOEHUsS, NPUMEHEHUE BEILIECTB B
3aBUCHUMOCTHU OT MX CBOWCTB, BO3MOKHOCTb IIPOTEKAHUS XUMUUYECKUX
MIPEBPAIICHUI B pa3IMYHbBIX YCIOBUAX

YMeHMe COCTaBIIATh MOJIEKYJIIPHbIE 1 MOHHBIE YPAaBHEHHUs pEaKIui, B
TOM YHCJIE:

peakuuii MOHHOTO OOMeHa

OKHCITUTEIHHO-BOCCTAHOBUTEbHBIX PEAKIIUI

WUTIOCTPUPYIOIIUX XMMHYECKME CBOMCTBA M3YyYEHHBIX KIIACCOB
(TpyIn) HEOPraHUYECKUX BEIIECTB

MOJITBEPKJAIOLINX T€HETUYECKYIO B3aUMOCBSI3b MEKIY HUMU

YMeHue BBIYUCTATD (TIPOBOJUTH PACUETHI):

OTHOCUTEJIbHYI0 MOJIEKYJSIDHYIO M MOJIIPHYIO MAaccChl BEIIECTB,
MacCOBYIO JIOJIFO XUMHUYECKOTO 3JIEMEHTA B COEIUHEHUH

MacCOBYIO JIOJIIO BEIIECTBA B PACTBOPE,

KOJIMYECTBO BEILLECTBA U €r0 Maccy, 00beM Ira3oB

M0 ypaBHEHUSM XHUMHUYECKHUX PEAKIUNA M HAXOIUTh KOJIMYECTBO
BelecTBa, 00bEM U Maccy peareHTOB WM MPOIYKTOB PEaKIIuU
Bianenue (3HaHNE OCHOB):

OCHOBHBIMM  METOJaMH  HAay4HOro  TMo3HaHusi (HabmroaeHue,
U3MEpEHHE, FIKCIIEPUMEHT, MOJIETTUPOBAHUE) IIPU U3YUEHUH BEIIECTB U
XUMHYECKHX SIBICHUW; YyMeHue chopMyIupoBaTh MpolieMy H
NPEIIOKUTh MYTH €€ PEIICHUS

Oe3omacHON paboOThl ¢ XMMHYECKHMHU BEIIECTBAMHU, XUMHUYECKOU
MOCY IO M JIa0OpaTOPHBIM 000PYO0BAHHEM

npaBUIaMy OE30MTACHOTO OOPAIICHUS C BEIIECTBAMH, HCITOIb3YEMBIMH
B MOBCETHEBHOM JKU3HH, MPAaBUIaMH MOBEICHUS B LIEISIX cOepeKeHUs
310pOBbSl M OKPYXAIOIIEH NPUPOAHON Cpelbl; MOHUMAHHE Bpeaa
(omacHOCTH) BO3ACHCTBHSI HAa >KUBBIE OPTraHU3MBI OMPEICIEHHBIX
BEUIECTB, CIIOCOOOB YMEHBUICHHS] U IMPEAOTBPAILEHUS UX BPEIHOIO
BO31€HUCTBUA

Hanuuue nmpakThyeckuX HaBBIKOB IUIAHUPOBAHMS U OCYILECTBIICHUS
CIIEIYIOIIMX XUMUYECKUX IKCIIEPUMEHTOB:

U3ydYeHHe U OmNHcaHue (PU3MIECKHX CBOMCTB BEIIECTB; O3HAKOMIICHHUE

C (I)I/IBI/I‘ICCKI/IMI/I n XHUMHUYCCKHUMU SABJICHUSMH, OIIBITHI,
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WLTIOCTPUPYIOIINE TIPU3HAKU MPOTEKAHUS XUMHUCCKUX PEAKIIUN
U3ydeHre croco0OB pa3aeieHus cMecen

MOJlyYeHUE KHUCIOpOAa M U3YYEHHE €ro CBOICTB; IMOJIydeHUE
BOZIOPO/Ia U M3YyUYEHHME €ro CBOMCTB; MOJYyUYEHHE YTIEKHUCIOTO rasa u

U3y4EHHE ero CBOMCTB; MOJyYeHHEe aMMHUaKa U U3y4YeHUe ero CBOWCTB

MIPUTOTOBJIEHUE PACTBOPOB C OMNPEACIEHHOW MaCCOBOWM JIOJEH

pacTBOPEHHOTO BELIECTBA

MpPUMEHEHHE WHANKATOPOB (makmyca, METHJIOpaHkKa u
denondranenna) I OnMpeneNieHUs] XapakTepa Cpelbl B pacTBOpax

KHCJIOT U LIeJouei

WCCIIEIOBAHUE W ONMCAHME CBOWCTB HEOPraHWYECKUX BELIECTB
Pa3IMYHBIX KJIACCOB; M3YYEHHUE B3aMMOJCHCTBUS KUCIIOT C METaJUIAMU,
OKCHUJAMH  METaJUIOB,  PACTBOPUMBIMM M HEPaCTBOPUMBIMU
OCHOBAHUSAMH, COJISIMH; ITOJYYEHHE HEPACTBOPUMBIX OCHOBAHMM;
BBITECHEHME OJHOI0 MeETajula JpyTMM W3 pacTBOpa  COJM;
UCCIICIOBaHNEe aM(OTEPHBIX CBOWCTB THAPOKCUIOB ATIOMUHUS U

[IUHKA

penieHne dKCIePUMEHTAIBHBIX 3a7a4 10 TemMaM: «OCHOBHBIE KJIaCChl
HEOPTraHUYECKHUX COEIUHEHHI; «DNEKTPOIUTUYECKAS
Iucconmanusy; «BakHeHmne HeMeTaUIbI M HUX COCIUHEHUS;

«BakHeHIme MeTauibl U UX COeIUHEHUS

XAMUYECKHUE OKCIIEPUMEHTEI, HIIIOCTPHUPYIOIIHE [IpU3HAKHU
NPOTEKaHUsl peakUruii MOHHOrO0 OOMEHa; KaueCTBEHHbIE pEeakluu Ha
NPUCYTCTBYIOIIME B BOJHBIX PAacTBOpax HMOHBI: XJOPHI-, OpPOMHI-,
wonua-, cyiaedar-, ¢ocdar-, KapOoHAT-, CHIMKAT-aHUOHBI,
TUAPOKCUA-UOHBI, KATUOHbBI aMMOHUS, MarHuvsi, KajJdblusd, aJJ-OMUHUA,
xkenesa (2+) u xenesa (3+), menu (2+), MUHKA

Ymenue:

NpPEICTaBIATh PE3yJbTaThl JKCIEPHUMEHTa B (OpME BBIBOJIOB,
JI0Ka3aTeNnbCTB, TpahUKOB W TaOMUI] U BBIABIATH OSMIIUPHUYECKHE
3aKOHOMEPHOCTH

YCTaHaBJIMBATL CBA3U MCKAY PCaJIbHO Ha6J'IIOI[a€MBIMI/I XUMHUYCCKUMHN

SABJICHUSMU U IIPpOLECCaMU, TPOUCXOIAINIUMHA B MAKPO- U MUKPOMHUDPE,

OOBSICHATH IPUYMHBI MHOTOOOpa3usi BEIIECTB
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OCHOBHOM I'OCYJAPCTBEHHOM 2K3AMEHE 11O XUMHNHU

Kon
1

11

1.2

1.3

14

1.5

1.6

2.1

2.2

2.3

3.1

IIpoBepsieMblii 3J1eMEHT COACPKAHMS

HepBOHa‘IaJ'IBHLIe XUMHWYCCKHUC ITIOHATHUA
YucThle BelecTBa U CMECH. Crioco05b1 pa3acICHUA cMmeceit

ATOMBEI WH MOJICKYJIbI. Xumuaeckne d3neMeHThl. CHMBOJBI  XUMHYECKUX

9JICMCHTOB. HpOCTHe " CJIOXKHBIC BEUICCTBA.

Xumnueckas popmyia. BaleHTHOCTh aTOMOB XMMHUYECKUX 31eMeHTOB. CTeneHb

OKHCJICHUA

3aKOH MOCTOSHCTBA COCTaBa BCIICCTB. OTHOcuTEeNnbHASA aTOMHas Macca.
OtHocHuTenbHAS MOJICKYJIsIpHad Macca. MaccoBas 10JIs1 XUMHYECKOro 3JIEMEHTa

B COCAUMHCHUU

KomuuectBo BemectBa. Monb. Momnspaas Macca. MousipHbiii 00BEM Ta30B.

Bz3aumocss3b KOJIMYCCTBA, MACChI U YHCJIa CTPYKTYPHBIX CIUHHAILL BCIICCTBA

dusznyeckrue U XUMUUYECKHE SIBICHUS. XHUMHYECKas peaknuuss " eé IMPU3HAKH.

3aKOH COXpaHEHMsI MACChl BEIIECTB. XUMHUECKHE YPABHEHUS

[lepnognueckuii 3akoH n Ilepumonnueckas cucreMa XHMHYECKHX JJIEMEHTOB

J.1. Menneneea. CTpoeHHE aTOMOB

[lepuonnueckuii 3akoH. [lepuoguyeckas cucrema Xxumudeckux snemeHToB J[.M.
Menpneneesa. Ilepuoael u rpynmnsl. @U3NYECKUi CMBICI MOPSIKOBOIO HOMEPA,

HOMEPOB MepHo/ia U TPYIIIbI JIEMEHTA

Ctpoenne atromoB. CoctaB aToMHBIX siaep. M3otombl. DnekTpoHsl. CTpoeHHe
ANIEKTPOHHBIX  000JI04eK aToMoB TMepBbIX 20 XUMHUYECKUX 3JIEMEHTOB

ITepuonnueckoii cuctemsl [[.11. Menneneena

BaKOHOMepHOCTI/I B M3MCHCHUH CBOMCTB XMMHYCCKHUX 3JIECMCHTOB MECPBLIX Tpex
NepruoaoB, Kallvusd, KaJbIUA (paL[I/cha 4ATOMOB, JJICKTPOOTPULATCIBHOCTH,
MCTATNIMYCCKUX W  HCMETANIMYCCKUX CBOfICTB) n Hx COGI[I/IHGHI/II\/JI B
COOTBCTCTBHMH C IIOJIOKCHHEM JJICMCHTOB B Hepnozu/lqecxoﬁ CUCTEMEC U

CTPOCHUCM HUX ATOMOB
CrpoeHue BelecTna

Xumuueckass cBsi3b.  KoBaneHTHas (TojispHAas U HEMOJSIpHAsi)  CBA3b.
DNEKTPOOTPULIATEILHOCTh ~ XUMHUYECKMX  3JeMEHTOB.  VoHHas  CBs3b.

Merannuueckas cBsI3b
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Turmbr KPpUCTATNTNICCKUX pCH_IéTOK (aTOMHaSI, HOHHaAas, MeTaJ’IJ’II/ILICCKaH),
3aBUCHUMOCTh CBOWMCTB BCIICCTBA OT THIIA KpHCTaHHH‘IeCKOﬁ peHIéTKI/I n BUJIa

XUMHUYECKOM CBSI3U

Baxnerie mnpeiacTaBUTEIM HEOPraHWYECKUMX BemecTB. HeMmertambl u ux

COCAMHCHUSI. MeTtamisl 1 ux COCIUHCHUA

Knaccudukanus m HOMEHKIATypa HEOPraHMYECKUX COCIUHEHUH: OKCHIIOB
(conmeobpa3yromue: OCHOBHBIE, KHCJIOTHBIE, amdoTepHbIC) u
HecoJieoOpa3yromue; OCHOBaHUUM (IIENOYM W HEpPacTBOPUMBIE OCHOBAHUS),
KUCIOT  (KHCIIOpOACOoAepk alyue ¢ OEeCKUCIOPOAHbIE, OJHOOCHOBHBIE U

MHOT'OOCHOBHBIE); COJIEH (CPETHUX U KUCIBIX)

Oduznueckue W XUMHUYECKHE CBOWCTBA TIPOCTHIX  BEIIECTB-HEMETAIUIOB:
BOJIOPO/Ia, XJIOpa, KUCIOPO/Ia, Cepbl, a30Ta, hocdopa, yriepona, KpeMHHUS

dusnueckue U XUMHYECKHE CBOMCTBA MMPOCTBIX BCHICCTB-MCTAJIJIOB: JIMTHA,
HATPUS, Kajusl, MarHUSl ¥ KaJbIIHs, QJIOMUHUS, kKele3a. DIIEKTPOXUMUYCCKHIA

A HAIIPSKEHUM METaJlIOB

Ou3ndyecKkue U XUMHUYECKHUE CBOMCTBA BOJOPOJHBIX COCAMHCHWN HEMETAJIOB:
XJIOPOBOJIOPOIa, CEPOBOAOPOIA, AMMHAKA

dusznuecKkue U XUMHUYECKHE CBOMCTBA OKCHIOB HeMmeTamuioB: cepel (IV, VI),
asota(ll, 1V, V), docdopa(lll, V), yraepoma(ll, 1V), kpemuus(1V). ITonyuenue
OKCHJIOB HEMETAJIJIOB

Xumudeckne cBoiictBa okcuaoB: MetawioB |A-IIIA rpymm, mmuka, memu(ll) u

xeneza(ll, 111). [Tony4yenue okcua0B METAILIOB

XUMUYECKHE CBOWCTBA OCHOBaHHMH M amM(pOTEpPHBIX THAPOKCUAOB (Ha IpUMepe
TUAPOKCHIOB QJIIOMUHUA, Kene3a, 1uHKa). [lodydeHue OCHOBaHMA U
aM(pOTEepHBIX THIPOKCHU]IOB

OO0mue XUMHUYECKHE CBOMCTBA KHCIOT: XJIOPOBOAOPOIHOW, CEPOBOIOPOIHOM,
CEPHHCTOM, CepHOM, a30THOU, (HochOpHOH, KpeMHHEBOH, yroipHOW. OcoObie
XUMHYECKHE CBOMCTBAa KOHIIGHTPHUPOBAHHOW CEpPHOM M a30THOW KHCIOT.
[Tonyuenune kucior

OO61ure xuMHUYecKre cBoicTBa cpeaHux coseil. [lomydenue coneit

[lonmyuenne, cobupaHue, pacro3HaBaHUE BOAOPOJAA, KHUCIOpPOJA, aMMHaKa,
YTJIEKUCIIOTo Ta3a B JabopaTopuu

[Tomyuenne aMmmuaka, CepHON M a30THOW KUCJIOT B MPOMBINIICHHOCTH. O01IHe

CHOCOOBI MOTYYSHHS METAJIOB
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['eHeTHyeckas CBSI3b MEXAY KJaccaMH HEOPTaHMUECKUX COSIMHEHHIMA
XUMHUYECKUE PEaKIuu

Knaccudukanus XUMHUYECKUX peakluid MO pa3iNYHbIM MPU3HAKAM: 110 YUCITY U
COCTaBy YYaCTBYIOIIMX B pPEAaKIMH BEILIECTB, MO TerioBoMy 3¢ddekry, 1o

W3MCEHEHHIO CTEIICHEH OKMCIICHUS XUMUUECKUX YJIEMEHTOB

TennoBoii A3 PeKT XUMHIECKON peaKIK, TEPMOXUMHUUECKHE YpaBHEHUS. DK30-

U DHAOTEPMUYECKUE peakMy. TepMOXUMHUUECKUE YPABHEHUS

OKUCINTEIEHOBOCCTAHOBUTEbHBIE peaklui. OKHCIUTEIN U BOCCTAHOBHUTEIH.
IIponeccbl  OKMCIIEHMST M BOCCTAHOBIEHMs.  OJEKTPOHHBIM  OajlaHC

OKHCJIMTETLHOBOCCTAHOBUTEIIHLHOM peaknuuu

Teopnﬂ BHCKTpOHHTquCKOﬁ AJucconuanuu. KaTI/IOHLI, AHHUOHBI. SHCKTpOHI/ITLI n

HEBJICKTPOJINUTEI. CunbHBIC U cIa0bIe SJICKTPOJINTEI. CreneHb JUccomranmmn

Peakuuu moHHOro oOMeHa. YCIIOBHSI NPOTEKAHUs peakifii HOHHOro oOMeHa,

MOJIHBIE U COKpAILEHHBIE HOHHBIE YPaBHEHHsI peakLnit
XUMUA U OKpY’Karomas cpeaa

BemectBa u Martepuanbl B TOBCEIHEBHOM KW3HU 4esoBeka. be3omacHoe
UCITIOJIb30BaHUE BEUIECTB M XUMHUYECKUX peakuuil B JabopaTopuu U OBITY.

HepBaﬂ IIOMOIIB ITPHU XUMHUYCCKUX 0XKOraX U OTPABJIICHHUAX

XUMHYECKOE 3arps3HEHHE OKpYXKaromiedl cpenbl  (KUCIOTHBIE  JOXKIH,
3arpsi3HEHUE TOYBBI, BO3AyXa U BOJOEMOB), CIIOCOOBI €ro MPeIOoTBPAICHUSI
[IpenenpHass gomyctumas konmeHTpauusi BemiecTB (IIJK). Ponp xumum B
pEIIEHWH DJKOJNIOTUYECKUX TMpolieM. YCuiIeHue mapHUKOBOTO dddekra,

pas3pyiieHue 030HOBOTO CJIOSI

[Ipumenenue cepsl, a3zora, Gocdopa, yriepoaa, KpeMHUSI U UX COCTUHECHUH B
OBITYy, MEAMIIMHE, MPOMBIIUICHHOCTH M CEJIbCKOM Xo3siicTBe. [IpuMeHeHue
METAJJIOB M CIUIaBOB (CTalb, YYTyH, IIOPAJIOMUHUN, OpoH3a) B OBITY U
MPOMBINUICHHOCTH UX coequHeHui. [IoHsITHEe 0 KOppPO3uH METaIoB, OCHOBHBIE
CIOCOOBI 3alIUTHI X OT KOPPO3UHU

[IpupogHble MCTOYHUKU YTIEBOAOPOAOB (Yrojib, MNPHPOIHBIA Ta3, HedTH),
MPOIYKTHI UX MepepadboTku (OEH3MH), UX POJIh B OBITY M MPOMBIIIICHHOCTH
[lepBoHauanbHble TOHATHS OO0 OpPraHMYECKUX BEIIECTBAX KaK O COEIUHEHHSIX
yriepoaa (MeTaH, 3TaH, STUIEH, alleTUIICH, STaHOJI, TJIMIEPHH, YKCYCHasl KUCIIOTa).
[TonsiTrie 0 OMONOTMYECKH BaXKHBIX BELIECTBAX: KUpaxX, OelKax, yrieBojax — U Ux

POJIA B ’KU3HU YCTIOBCKA
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Pacuérnr:
o popMysaM XUMHYECKUX COSTUHEHUIN
Macchl (MacCoBOM) JOJIM PACTBOPEHHOTO BEIIIECTBA B PaCTBOPE

M0 XUMHUYCCKUM YpPaBHCHHAM
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