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MHHOACHUTEJIBHASA 3AIIMCKA

[Iporpamma MO XMMHH Ha YpPOBHE OCHOBHOTIO OOIIEro oOpa3oBaHUs
COCTaBJICHA Ha OCHOBE TpeOOBaHUU K pe3yibTaTaM OCBOCHHUS OCHOBHOM
o0pasoBaTeIbHOM MPOrpaMMbl OCHOBHOT'O 0011Ier0 00pa30BaHus, IPEICTABICHHBIX
B ®I'OC OO0, a Ttakxke Ha OCHOBe (penepanbHON padoueld MpOrpaMMmel
BOCIIUTAHUS U ¢ YIETOM KOHIIETIIUMHU MPENOIaBaHus yueOHOT0 peaMeTa « XUMUS
B 00pa3oBaTeIbHBIX Opranu3anusiax Poccutickoit deneparumu.

[IporpaMmma mo Xxumuu Aa€T TpeACTaBICHUE O IENsAX, OOIIed cTpareruu
OoOydeHHs, BOCIHTAHHUS W PA3BUTUA OOYYaIOUIUXCS CpPEACTBAMH Yy4EOHOTO
peamera, YCTaHABJIMBAET 00s13aTeNbHOE MPEAMETHOE CoZIepXKaHue,
npeaycMaTpuBaeT pacnpeiesieHue €ro Mo KiaccaM U CTPYKTYPUPOBAHHUE IO
pazneraM M TE€MaM MOpPOrpaMMbl MO XHMHUHU, OMNPEIEseT KOJUYECTBEHHBbIE U
KAu4EeCTBEHHBIE XapaKTEPUCTUKU COZIEpKaHMUS, PEKOMEHAYEM VIO
MOCJIEIOBATEIbHOCTh ~ M3YYEHUS XUMHU C YYETOM  MEXKIPEIMETHBIX U
BHYTPUIIPEJAMETHBIX ~ CBSI3€W, JIOTMKM  Y4eOHOro mpolecca, BO3PACTHBIX
OCOOEHHOCTEW OOy4YarOUIUMXCS, OMNpPENessieT BO3MOXKHOCTH MpeaMera s
peanu3anuu TpeOOBaHUM K pe3yJibTaTaM OCBOCHUSI OCHOBHOW 00pa3oBaTeIbHOM
IporpaMMbl Ha YPOBHE OCHOBHOTO 00IIIero oOpa3oBaHus, a TakKe TpeOOBaHUH K
pe3yabTaraM oOy4eHHs XUMUU Ha YPOBHE IeJiel U3ydeHUs MPEIMETa U OCHOBHBIX
BUJIOB y4€OHO-TIO3HABATEILHOM JEATEIBHOCTH OOYYAIOIIEroCs IO OCBOCHUIO
y4e0HOTr 0 CoJIep KaHUsl.

3HaHUE XUMHUHU CIY)KUT OCHOBOM i (OPMHUPOBAHUS MHUPOBO33PEHUS
00ydJaromierocsi, €ro MpeACTaBJICHU O MaTepUaIbHOM EIMHCTBE MUPA, BAXKHYIO
pOJIb UTPAOT (POopMHUPYEMbIe XUMHUEH MPEICTABJICHUS O B3aWMOIIPEBPAICHUSIIX
SHEPTrUd M 00 DSBONIOIUHU BEIIECTB B MPUPOJE, O MYTSIX PEUICHUS TIIOOATBHBIX
npo0sieM YCTOMYMBOTO Ppa3BUTHUSL UYEJOBEUYECTBA — CHIPHEBOM, SHEPreTUYECKOM,
MUTIEBON M KOJIOTUYECKON O€30MacHOCTH, TPOOIIeM 3paBOOXPAHCHHUSI.

N3y4yenne xumuu:

CIIOCOOCTBYET  peayid3allii  BO3MOXKHOCTEH  JJii  CaMOpa3BUTHS U
dbopMupoBaHUS KYIbTYpPhI TUIHOCTH, €€ 001Iel U (YHKITMOHATLHONW TPAaMOTHOCTH;

BHOCUT BKJaJ B (POPMUPOBAHHME MBIIUICHUS U TBOPUYECKHUX CIOCOOHOCTEH
0o0y4Jaromuxcs, HaBBIKOB HMX CaMOCTOSITEIbHOM  y4yeOHON  JesTeIbHOCTH,
AKCIEPUMEHTAIBLHBIX M HCCIEOBATEIIbCKUX YMEHUM, HEOOXOJUMBIX KakK B
MOBCETHEBHOM JKU3HU, TaK U B TPO(DECCHOHATBHON e TEeIHHOCTH;

3HAKOMUT €O CHEUU(PUKON HAYYHOTO MBIIUICHUS, 3aKJIaJblBA€T OCHOBBI
LEJIOCTHOTO B3TJIs/1a HA €IMHCTBO IPUPOJIbI U YEIOBEKA, SBJISIETCS] OTBETCTBEHHBIM
3TaroM B (OPMHUPOBAHUHU €CTECTBEHHO-HAYYHOU IPaMOTHOCTH OOyJarolIuXCcs;



crocoOCcTBYeT (POPMUPOBAHUIO IEHHOCTHOTO OTHOIICHUS K E€CTECTBEHHO-
Hay4HbIM 3HAHUSAM, K IPUPOJIE, K YETIOBEKY, BHOCUT CBOM BKJIAJ B 3KOJOTHYECKOE
o0Opa3oBaHuE 00 yJarOIINXCS.

JlaHHble HampaBiieHUsT B OOyYEHUU XUMHUU 00€CIEeYUBAIOTCS CHEHU(PUKON
colepXaHusi  y4yeOHOro  IMpenMera, KOTOpbIM  SBISETCS  MEJarornyecku
aJanTHUPOBAHHBIM OTpaK€HWEM 0a30BOM HAYKH XMMHH Ha ONPEICIEHHOM dTare eé
pa3BUTHUS.

Kypc xumun Ha ypoBHE OCHOBHOI'O 00IIEro oOpa3oBaHMsi OPUEHTHPOBAH Ha
OCBOCHHE OOYYaIOIIMMUCS CHUCTEMbl MEPBOHAYAIBLHBIX MOHSITUNH XUMHUH, OCHOB
HEOPraHUYEeCKOM XUMHUM W HEKOTOPBIX OTACIbHBIX 3HAUUMBIX MOHSITUH
OpraHUYECKOW XUMUHU.

CrtpykTypa coaepaHusi MPOrpaMMbl N0 XMMHH C(POPMHUpOBaHA HAa OCHOBE
CUCTEMHOro nojaxoja k e€ m3ydeHuro. CopepaHue CKIAIbIBAETCS U3 CUCTEMBI
MOHSATUM O XUMHUYECKOM 3JIEMEHTE U BEILIECTBE U CUCTEMBI TOHATUA O XUMUYECKOU
peakiuu. OO0e OSTH CUCTEMBI CTPYKTYpPHO OpraHM30BaHbl IO TMPHUHIUILY
MIOCJIEIOBATEIIBHOTO PA3BUTHUS 3HAHWW HAa OCHOBE TEOPETHUYECKUX IMPEICTABIICHUM
Pa3HOTO YpOBHS:

— aTOMHO-MOJIEKYJIIPHOTO YYEHUSI KaK OCHOBBI BCETO €CTECTBO3HAHUS;

— Ilepunognueckoro 3akoHa JI. 1. MeHieneeBa kak OCHOBHOI'O 3aKOHA XHUMMUH;

— YYEHHUA O CTPOCHUH aTOMa U XMMUYECKOH CBS3H;

— TMpeACTaBICHUM 00 3JIEKTPOJUTHYECKOM JHCCOIMAllMM BEIIECTB B
pacTBopax.

Teopetnueckue 3HaHUS PpPACCMATPUBAIOTCS HA OCHOBE OAMIIHMPUYECKU
MOJYYEHHBIX U OCMBICICHHBIX ()aKTOB, Pa3BUBAIOTCS MOCIEI0BATENILHO OT OJJHOTO
YPOBHA K JpYyromMy, BBINOJHSSA (YHKIUU OOBSICHEHUS W MPOrHO3UPOBAHUS
CBOWCTB, CTPOEHHUSI U BO3MOXKHOCTEH MPAKTUYECKOIO MPUMEHEHUS W IMOJyYEHHUS
M3Yy4aeMBbIX BEIIECTB.

OcBoeHne mporpaMMmbl IO XUMHUHM CHOCOOCTBYeT  (OPMHPOBAHUIO
MPEACTABIICHNS] O XUMHUYECKOM COCTABJIAIOIIEH HAYyYHOW KapTUHBI MHUPA B JIOTHKE
€€ CHUCTEMHOW MpUPOABI, LIEHHOCTHOIO OTHOLIECHHUS K HAYYHOMY 3HAHUIO H
METO/JaM IO3HaHUsA B Hayke. M3ydeHue XUMUU NPOMCXOAMUT C MNPUBICYEHUEM
3HaHUW W3 paHee M3YYCHHBIX Y4EeOHBIX MpeaMeToB: «OKpyxaromuil Mupy,
«buonorus. 5—7 xknacce» u «Puszuka. 7 Kinacey.

[Ipy wW3yyeHUH XUMHM MPOUCXOJUT (POPMHPOBAHUE 3HAHUKA OCHOB
XMMHUYECKON HayKM Kak 00JIaCTH COBPEMEHHOI'0 €CTECTBO3HAHMUS, MPAKTHUYECKOM
NESTENbHOCTH YEJOBEKa M KAaK OAHOrO M3 KOMIIOHEHTOB MHUPOBOM KYJIBTYpBHI.
3amaya yd4eOHOTO MpeamMeTa COCTOUT B (POPMUPOBAHMHM CHUCTEMBI XUMUYECKHUX
3HaHUN — BaXHEUIHX (haKTOB, IMOHATHH, 3aKOHOB M TEOPETHUUECKUX TOJIOKCHHUH,
JOCTYIHBIX OOOOIEHWI MHUPOBO33PEHUYECKOrO XapakTepa, s3blka HayKd, B



OpUOOIIEHUH K HAyYHBIM METOJaM T[IO3HAHUS TMpPU M3YYEHUU BEUIECTB H
XUMHYECKUX PEaKlnid, B (OPMHUPOBAHUN U PA3BUTHUHU TMO3HABATEIHHBIX YMEHUU U
UX TPUMEHEHUU B Yy4YEOHO-NO3HABATENBHOW U Yy4e€OHO-MCCIIEI0BATEIbCKON
JeSITebHOCTA, OCBOCHMM TIpaBUJI 0€30MacHOro oOpalieHusi C BEIIeCTBaMU B
ITOBCEIHEBHOM KU3HMU.

[Ipy M3ydyeHHH XMMUU Ha YPOBHE OCHOBHOIO OOILEro 0Opa3oBaHMs BaXKHOE
3Ha4YeHHE MPUOOPEIH TaKue LEeH, KaK:

— (opMUpOBaHHE MHTEIJIEKTYyaJbHO pa3BUTOM JIMYHOCTH, TOTOBOM K
camMo00pa30BaHUIO, COTPYAHHUYECTBY, CAMOCTOATEIHLHOMY MPUHATHIO PEIICHUH,
CHOCOOHOM aJanTHPOBATHCS K OBICTPO MEHSIOUIMMCS YCIOBUSAM KU3HU;

—  HampaBJICHHOCTh  OOyYeHHMs] Ha CHCTEMAaTUYeCKOe MPHOOIIEHUE
OoOydJaromMxcs K CaMOCTOSTENbHOW TMO3HABATEIbHOM AESATEIbHOCTH, HAYYHBIM
METOJaM TO3HaHMs, (POPMHUPYIOIIUM MOTHBALIMIO M Pa3BUTHE CIOCOOHOCTEH K
XUMUU;

— obecrnevyeHne yCIIOBUM, CIIOCOOCTBYIONINX TPHUOOPETCHHUIO 00yJarOITUMUCS
OTbITa PA3HOOOPA3HOM NEATEIHLHOCTH, MO3HAHUS U CAMOMNO3HAHUS, KIIOUYEBBIX
HaBBIKOB (KJIIOYEBBIX KOMIIETEHIIMI), MMEIOLIMX YHHUBEPCAIbHOE 3HAYCHHE [
Pa3IUYHBIX BUIOB JESTEILHOCTH;

— (opmupoBanue oOmEel (QYHKIUOHATBHOW M  €CTECTBEHHO-HAYYHOM
TPaMOTHOCTH, B TOM UHCJIE€ YMEHUH OOBSICHATH W OICHUBATh SIBICHUS
OKPYKaIOLLIET0 MHUpa, HCIOJIb3YS 3HAHUS U OIBIT, MOJyYEHHBIE MPU H3yYCHUU
XUMHH, TPUMEHITh WX TPH PEIICHHH TPoOJeM B TOBCEAHEBHOW KHU3HU W
TPYAOBOM JEATEIILHOCTH;

— (¢opmupoBaHuE Yy OOy4arOHmIMXCS TyYMAHUCTHUYECKUX OTHOIUEHU,
NOHMMAaHUS [EHHOCTH XUMHWYECKUX 3HAaHWUW JUIS BBIPAOOTKH DKOJIOTUYECKU
1[eIeCO00Pa3HOro TMOBEAEHUS B OBITY W TPYIOBOM MACSITENBHOCTH B IENSAX
COXpaHEHUS CBOETO 3/I0POBbS U OKPYKAIOIIEH MPUPOTHON Cpeibl;

— pa3BUTHE MOTHUBALIMM K OOY4YEHHIO, CIOCOOHOCTEH K CaMOKOHTPOJIIO U
CAMOBOCIIUTAHMIO HAa OCHOBE YCBOGHHUSA OOIIEYENIOBEUECKHX IEHHOCTEH,
TOTOBHOCTH K OCO3HAaHHOMY BbIOOpY MpOGuiIsi U HAMPaBICHHOCTH JajJbHEHIIEro
o0y4eHus.

OOmiee yucno 4YacoB, OTBEAEHHBIX JUJIsI W3YyYEHUS XUMUU Ha YpPOBHE
OCHOBHOT0 00111€T0 00pa3oBaHusi, cocTapisieT 136 yacoB: B 8 kitacce — 68 yacoB (2
yaca B HeJIeq0), B 9 kitacce — 68 yacoB (2 yaca B HEJICIIO).



COJAEPXAHUE OBYUYEHUA

8 KNIACC

IlepBoHayanbHbIE XUMUYECKUE TIOHATHSA

IIpenmer xumuun. Ponp XUMUM B )KM3HU YeJOBEKa. XMMUS B CUCTEME HayK.
Tena u BemecTBa. PU3MYECKHME CBOMCTBA BEHIECTB. ATPETraTHOE COCTOSHUE
BeecTB. [loHsTHE O MeTOmax MO3HaHUA B XMUMHUU. UMCThIE BEHIECTBA U CMECH.
CnocoObI pa3acIICHUs] CMECCH.

ATOMBI W MOJEKYJIbl. XHUMHYECKHE dJeMEHThl. CHMBOIBI XUMHUUYECKUX
a1eMeHTOB. [IpocThie U ClIOXKHBIE BElIeCTBAa. ATOMHO-MOJIEKYJISIPHOE YUEHUE.

Xumnueckasi (opmyrna. BaleHTHOCTP aTOMOB XHMHUYECKHX SJIEMEHTOB.
3aKOH TMOCTOSIHCTBA cocTaBa BemiecTB. (OTHOCUTENbHAsT AaTOMHAas Macca.
OtHOcuTenbHAsE MOJIEKYJIsSIpHAas Macca. MaccoBast 10151 XUMUYECKOrO 3JI€MEHTa B
COCIMHEHUMU.

KomnuectBo BemectBa. Mosib. Monsipaas macca. B3auMocBsi3b KOIMYECTBa,
Macchl M 4YHMCJIa CTPYKTYPHBIX €IMHHI] BemiectBa. Pacu€rel mo dopmynam
XUMUUYECKUX COCTUHEHUH.

DuU3NYECKUEe U XUMHUUECKUE SABJICHUS. XUMHUUECKas Peakius U e€ MPU3HAKHU.
3aK0H COXpaHEHHUsI MacChl BellecTB. XUMHUYEeCKHWe ypaBHeHUs. Kiaccudukarms
XUMUYECKUX PEaAKINi (COeAMHEHUS, PA3I0KEHUS, 3aMeLIEeHuUsI, OOMEHa).

Xumuueckuii IKCnepumenm:

3HAKOMCTBO C XMMHUYECKOW MOCY/IOW, TIpaBujiaMu pabOThl B JabopaTopuul U
npuéMamMu oOpalieHus: ¢ J1abopaTOPHBIM 000PYIOBAaHUEM, U3y4YEHHE U OMUCAHUE
du3nueckux CBOWCTB OOpa3IOB HEOPraHWYECKUX BEIIECTB, HAOIIOJACHHUE
dbuznyeckux (MJaBICHUE BOCKA, TasHHUE JibJa, PACTHUPAHHE caxapa B CTYIKE,
KUIIEHUE W KOHJEHCAlUSI BOJbI) U XUMHUYECKUX (TOPEHUE CBEYH, MPOKATUBAHUE
MEJTHOM MPOBOJIOKH, B3aUMOEHCTBUE MeJla C KUCIIOTOW) SIBJICHUH, HAOII0IeHUE 1
OMMCaHWE TMPU3HAKOB MPOTEKAHUSI XMUMUYECKUX peakuuil (pas3jokeHHe caxapa,
B3aMMOJICHCTBHE CEPHOM KHCIIOTHI C XJIOPUIOM Oapusi, pa3ioKeHUE THIPOKCHIA
meau (1) mpu HarpeBanuu, B3auMoJeicTBUE Kene3a ¢ pactBopoM conu meau (1),
M3YYEHHE CIIOCOOOB pa3fefieHus] CMeceil: ¢ MOMOIIbI0 MarHura, (UIbTPOBAHUE,
BBIMIAPUBAHKE, TUCTUJUIALIMS, XpoMaTorpadus, MpoBeIeHUE OYUCTKU MMOBAPEHHOU
Colid, HaOJIOJEHWEe W  ONHWCAaHUE  Pe3yJbTaTOB  IMPOBEJICHHUS  OIbITA,
WJUTIOCTPUPYIOIIETO 3aKOH COXPAHEHHMS MAacChl, CO3/JaHUE MOJEIeH MOJIEKY
(IIapOCTEPIKHEBBIX).

BaskHeiumne npeacTaBuTe 1M HEOPraHMIECKUX BellleCTB

Bo3nyx — cmech razoB. CoctaB Bo3ayxa. Kuciaopon — 3j1eMEHT M IPOCTOE
BelecTBo. HaxoxaeHue kuciopojga B mpupoge, (GU3HYECKHEe U XUMHUUYECKHE
cBoiictBa (peakuuu ropenusi). Oxcuzabl. [lpumenenue xkucnopona. CrocoObl



MOJIyYEHHS] KHCIOpOoAa B Ja0OpPaTOpud MW MPOMBINUIEHHOCTH. KpyroBopot
KHciopoza B mpupojie. O30H — ajuioTponHas MogupUKaIus KUCI0poIa.

TermoBoit >gdekT XUMUYECKOM peakiuu, TEPMOXMMHUYECKUE YpaBHEHUS,
JK30- U JHAOTEPMHUUYECKHE pEaKIUu. TOILUIMBO: Yrojb W METaH. 3arpsi3HEHUE
BO3/1yXa, YCUJIEHUE TapHUKOBOr0 3(pdekTa, pa3pylieHrue 030HOBOIO CJIOSI.

Bomopon — snemeHT M mpoctoe BemiecTBo. Haxoxaenwe Boaopoja B
npupone, (GU3NYECKME M XHUMHUYECKHE CBOWCTBA, NPUMEHEHHE, CIOCOOBI
nosydeHus. Kucnotsl u conu.

MounsipHbiii 00bEM ra30B. PacuéTel Mo XUMUYECKUM YPABHEHHU SIM.

dusnyeckue CBoOWCTBa BOAbL. Boma Kkak pactBopurelnb. PacTBOpBL.
HacelleHHble M HEHACBIIIEHHBIE PacTBOpPbl. PacTBOPHUMOCTH BEHIECTB B BOJE.
MaccoBast 107151 BellecTBa B pacTBOpe. XMMHUUYECKUE CBOMCTBA BOAbL. OCHOBaHUA.
Ponp pacTBOpOB B mpupoae U B KHU3HU 4denoBeKka. KpyroBopor Boasl B pupoze.
3arps3HeHue NpUpoaHbIX BoA. OXpaHa U OYMCTKA IPUPOIAHBIX BOJ.

Knaccudukarmus neoprannyeckux coeauHeHuid. Oxcuanl. Knaccudukanus
OKCHJIOB:  coneoOpasyrolmiue (OCHOBHBIE, KHCJIOTHBIC, aM(OTEepHbIE) U
HeconeoOpasyrome. Homenknarypa okcugoB. ®Pusznueckue M XUMHYECKHE
CBOMCTBA OKCUIOB. [loryueHnne okcumos.

OcnoBanusi. Knaccudukanus ocHOBaHMM: IMETOYM U HEPACTBOPUMBIC
ocHoBaHuA. Homenkiarypa ocHoBaHui. du3znueckne M XMMHUYECKUE CBOMCTBA
ocHoBaHuU. [lonydyeHrne OCHOBaHHUM.

Kucnorsl. Knaccudukamus xucnor. Homenknatypa kucinot. @usnueckue u
XMMHUYECKHE CBoOMcTBa KHCIOT. Psan axktuBHoctu MetamyioB H. H. bekerona.
ITonyyeHnne KucCnorT.

Comu. Homenknarypa comeil. @uzndeckue u XMMHUYECKUE CBOMCTBA COJICH.
ITonyuenune comnen.

['eneTnueckas CBsI3b MEXAY KJIACCAMU HEOPTaHUYECKUX COETUHEHUN.

Xumuueckuii IKCnepumenm:

Ka4eCTBEHHOE OIPENIEIICHNE COACPKAHUSA KUCIOPOAa B BO3AYyXE, IOIYyYEHHUE,
coOupaHue, paclo3HaBaHWE M M3YYEHHUE CBOMCTB KHCIOPOJa, HAOIIOACHHUE
B3aMMOJCHCTBHASL BEIIECTB C KHCIOPOJOM U YCJIOBUS BO3HHUKHOBEHHS U
IpeKpaieHus ropeHus (mokapa), O3HAKOMJIEHHE C oOpa3l[aMH OKCHIOB U
ONKMCAHWE WX CBOWMCTB, MOJY4YEHUE, COOMpPAHME, pACIO3HABAHUE W W3YyUCHUE
CBOMCTB Bojopoja (ropeHue), B3aumonaercTsue Boaopoaa ¢ okcuaom meau (II)
(BO3MOXXKHO MCIIOJIb30BaHUE BHJIEOMATEPHANIOB), HAOJIOIEHUE 00pa3lioB BEILECTB
KOJIMYECTBOM | MOJIb, HCCIEIOBAHHE OCOOEHHOCTEH PACTBOPEHHMS BEIIECTB C
pPa3IMYHOM PpPACTBOPUMOCTBIO, IIPUTOTOBIEHHE PACTBOPOB C ONpEACIEHHON
MAaCCOBOM JIOJIEd PACTBOPEHHOIO BEUIECTBA, B3AMMOJCHUCTBUE BOJBI C METAJIAMU
(HaTpueM ©  KampuuMeM) (BO3MOXHO HMCIOJB30BAHHE  BUJEOMATEpUAIIOB),



HCCIIEIOBAaHUE OOpPa3I[OB HEOPraHWYECKUX BEIIECTB PA3IUYHBIX KJIACCOB,
HaOJII0/ICHNEe U3MEHEHHUS OKPACKW MHIMKATOPOB B PACTBOpPAaX KUCIOT W IIECJIOYEH,
u3ydeHue B3aumojeicTBus okcuaa meau (II) ¢ pacTBopomM cepHOM KHUCTOTHI,
KUCJIOT C METajulaMH, DPEAKUWW HEUTpalv3alvd, ITOJYYEHUE HEPACTBOPHUMBIX
OCHOBAHUM, BBITECHEHUE OJIHOIO METajila JPYIMM M3 pacTBOpa COJM, PELICHUE
SKCIIEPUMEHTANIBHBIX 3aad 1o TeMme «BaxkHelmme Kiacchl HEOPraHUYECKHX
COCTMHEHUI.

Hepuonuuecknit 3axkoH u Ilepuoagnueckass cucremMa XHUMHYECKHX
iemenToB JI. U. MengeneeBa. CtpoeHue aToMoB. XHUMHUYECKASl CBA3b.
OKHCINTENTBbHO-BOCCTAHOBUTEIbHBIC PeaKIUU

[lepBble TOMBITKH KIACCU(PUKALMK XUMHUYECKUX 3JeMEeHTOB. lloHsTHe O
rpynmnax CXOJHBIX JJIEMEHTOB (IEJIOYHbIE M IIEJOYHO3EMEIbHbIE METaJUbl,
TaJIOTCHbI, HHEPTHBIC Ta3bl). DJIEMEHTHI, KOTOPbIE 00pa3yoT aM(OTEPHBIE OKCHIBI
Y TUAPOKCHUJIBIL.

Ilepuonnuecknii 3akoH. [lepuoguueckas cucremMa XUMUYECKUX SJIEMEHTOB /.
N.  MengeneeBa.  KopoTkomepuognas W JUIMHHONEPUOIHAss  (QOPMBI
[Tepuoanueckor cucremsl xumuueckux 3semeHToB . . Menneneesa. [lepronsl
n rpynnbl. DU3NYECKUH CMBICH MOPSAKOBOIO HOMEpPa, HOMEPOB IIEpUONA U
CPYIIIBI JIEMEHTA.

Crpoenue atomoB. CoctaB aTOMHBIX siaep. M3oronsl. Dnektponsl. CTpoeHune
ANEKTPOHHBIX  000J0YeK aroMOB TepBbIX 20 XUMUYECKUX  DIIEMEHTOB
Ilepnonnueckon cucremsl JI. 1. MenaeneeBa. XapakTepuCTHKa XUMHUYECKOTO
AJIEMEHTA 10 €ro MoJokKeHUI0 B [lepruonnueckoii cucreme 1. 1. Mennaeneena.

3aKOHOMEpPHOCTH H3MEHEHUs pPaJnyca aTOMOB XUMHYECKHUX 3JIEMEHTOB,
METAUINYECKUX U HEMETAUIMYECKUX CBOMCTB MO IPyInaM U NepUoaam.

3nauenue [lepuoanueckoro 3akona u [lepuonnueckoil cucTeMbl XUMUYECKHUX
DJIEMEHTOB JJI1 Pa3BUTUA HaykKu W TpakTuku. [[. . MeHneneeB — y4éHbIM U
IPaKIaHWH.

Xumuueckasi cBs3b. KoBaneHTHass (moyisipHasl M HEMOJISIPHAS))  CBSI3b.
DIIEKTPOOTPUIIATENBHOCTD XUMHUUECKUX 3JIEMEHTOB. IOHHAs CBSI3b.

Crenenb  okucneHus.  OKHUCIUTEIbHO-BOCCTAHOBUTEIBHBIE  PEAKIIHM.
[Tpouecchl okucaeHus: U BoccTaHOBJIEHUs. OKHUCIUTENN U BOCCTAHOBUTENH.

Xumuueckuii Ixcnepumenm:

M3y4eHHE OO0pa3lloB BEIIECTB METANIOB M HEMETAJUIOB, B3aUMOJICHCTBUE
TUIPOKCHIA LMHKA C PAacTBOPAMU KHUCJIOT M IIECJIOYEH, ITPOBEACHUE ONBITOB,
WUTIOCTPUPYIOIIUX —~ MPUMEPBl  OKUCIUTEIIBHO-BOCCTAHOBUTENBHBIX  PEAKIUN
(ropeHue, peakIuu pa3aoKEHUs, COCTUHECHHS).

Meosicnpeomemmnule cea3u



Peanmm3anus MeXNpeIMETHBIX CBA3EH IIPU M3YYEHMH XUMHM B 8 KJacce
OCYIIECTBIISIETCS 4Y€pe3 MCIOJIb30BAaHME Kak OOIIMX €CTECTBEHHO-HAYYHBIX
IOHATUM, TaK U TOHATHUM, SIBIIFOIIUXCS CUCTEMHBIMH JJIS1 OTJAEIBHBIX MPEIMETOB
€CTECTBEHHO-HAYYHOI'O LIMKJIA.

OOmue ecTeCTBEHHO-HAYYHBIC TIOHATHUS: HAy4YHBIM (DakT, rUIoTes3a, Teopus,
3aKOH, aHalu3, CHHTE3, KiacCU(pUKaLMs, NEPUOAUYHOCTb, HAOIIOJEHUE,
AKCIEPUMEHT, MOJAEIUPOBAHUE, U3MEPEHHE, MOJIEIIb, SIBICHUE.

dusuka: Marepus, aroM, OJJEKTPOH, IPOTOH, HEWTPOH, HOH, HYKIH],
M30TONBI, PAJIMOAKTUBHOCTh, MOJIEKYJIA, JIEKTPUUECKUN 3apsii, BEUIECTBO, TEJIO,
00BEM, arperaTHoe COCTOSTHUE BEIIECTBA, ra3, (M3MYECKUE BEIIMYUHBI, CIAHUIIBI
U3MEPEHUS, KOCMOC, IIAHETHI, 3BE€371b1, COIHIIE.

buonorust: horocunTes, npixanue, ouocdepa.

['eorpadus: armocdepa, ruapochepa, MUHEpalbl, TOPHBIE MOPOABI,
MIOJIE3HBIE UCKOIIAEMBIE, TOILJIMBO, BOJHBIE PECYPCHI.

9 KUIIACC

BemecTBo 1 XUMHYECKAs peaKkuus

Ilepuonnueckuit 3akoH. Ilepuoguueckas cucrema XUMUYECKUX dJIEMEHTOB [l.
N. MenpaeneeBa. CtpoeHHe aTOMOB. 3aKOHOMEPHOCTH B HW3MEHEHHHM CBOMCTB
XUMHUYECKUX DJJIEMEHTOB IIEPBBIX TPEX MEPUOAOB, Kauus, KaIbIUid U HX
COCMHEHUNW B COOTBETCTBUU C TIOJOKEHHUEM »3JIEMEHTOB B Illepmoanueckon
CUCTEME U CTPOCHUEM UX aTOMOB.

CtpoeHue BelIecTBA: BUIBl XUMHYECKOW CBSI3U. THUIBI KPUCTALINYECKUX
PELIETOK, 3aBUCUMOCTb CBOMCTB BEILIECTBA OT TUIIA KPUCTAJUIMYECKOU PEIIETKU U
BUJa XUMHUUECKOU CBSI3H.

Krnaccudukaimss 1 HOMEHKJIATypa HEOPraHMYECKUX BEIIECTB. XUMUYECKHE
CBOMCTBA BEIIECTB, OTHOCAIIMXCS K PA3JIMYHBIM KJACCaM HEOPraHWYECKUX
COCIMHEHUI, TEHETUYECKasl CBSI3b HEOPraHUYECKUX BEUIECTB.

Krnaccudukarus XuMU4YecKUX peakiiid Mo pa3iudyHbIM MpU3HaKaM (110 YUCITy
M COCTaBy YyYacTBYIOIIMX B PEAKIUU BEIIECTB, MO TEIUIOBOMY 3(PQeKTy, o
U3MEHEHUIO CTETeHEeW OKUCICHUS XUMHYECKUX 3JIEMEHTOB, MO 00paTUMOCTH, IO
Y4aCTHIO KaTaau3aTopa). JDK30- U 3HJAOTEPMHUUYECKUE PEAKLIUU, TEPMOXUMUUYECKUE
YpaBHEHHUS.

[lonsitue 0 ckopocTH XuMHUYecKoW peakiuu. [lonarue o0 oOpaTUMBIX U
HEOOPATUMBIX XUMUYECKUX peakiusax. [loHATHE O TOMOTE€HHBIX M TeTepPOTreHHBIX
peakuusx. [lonstue o karanuse. [loHsaTHE 0 XMMHUYECKOM paBHOBECUU. DaKTOPSI,
BIMSIOIIME HA CKOPOCTh XHMHUYECKOW pEaKUMU M TOJOKEHUE XUMHUYECKOTO
paBHOBECHS.

OKHUCITUTENTHPHO-BOCCTAHOBUTENBHBIC  PEAKIMU,  DJIEKTPOHHBIM  OamaHc
OKHCIIUTEIbHO-BOCCTAHOBUTEIBHON peakuuu. CocrasneHue YPaBHEHUM



OKHCIIUTEIbHO-BOCCTAHOBUTENBHBIX ~ PEAKIMM C  HCIOJIB30BAHUEM  METOIA
AJIEKTPOHHOTO OaaHca.

Teopus 37AEKTPOAUTUYECKON TUCCOUUALNN. DIEKTPOJIUTHI U HEATEKTPOIIUTHI.
Kartnonsl, annonsl. MexaHn3M IHCCOLMAIIMM BEIIECTB C PA3IUYHBIMUA BHAAMU
xuMHuueckoil ces3u. Crenens auccounanuu. CuiabHbIE U claOble 3JEKTPOIUTHI.

Peakniun noHHOro oOMeHa. Y CJIOBHS MPOTEKAHUS peaKIii HOHHOTO OOMEHa,
IOJIHBIE W COKpAlIEHHbIE HWOHHBIE ypaBHEHWs peakunii. CBOMCTBA KHCIIOT,
OCHOBaHMM W COJeM B CBETE TMPEACTABICHUN 00 JJICKTPOIMTHYECKOU
nvccounanuu. KauecTBeHHbIE peakiiuy Ha MOHBI. [IoHsITHE O THIPONIN3E COJIEH.

Xumuueckuii IKcnepumenm:

O3HAKOMJICHHE C MOJEISIMM KPUCTAJUIMYECKUX PEMIETOK HEOPraHUYECKUX
BEIIECTB — METAJUIOB UM HEMeTauloB (rpaduTa U aimMasza), CIOXKHBIX BEIECTB
(x7opuaa HaTpusi), UCCIAETOBAHUE 3aBUCUMOCTH CKOPOCTHM XMMHYECKOW peaKuuu
OT BO3JICHUCTBUSI PaA3JIMYHBIX (HAKTOPOB, MCCICAOBAHUE 3JIEKTPOINPOBOJIHOCTH
pacTBOPOB BEIECTB, IPOLECCAa AUCCOLMALMU KHCIOT, WIENOYEd U COJICU
(BOBMOKHO  HCIIOJIb30BaHWE BHUACO MAaTEpUajoB), TMPOBEICHHUE  OIBITOB,
WUIIOCTPUPYIOIIUX —~ TPU3HAKM  TIPOTEKAaHUS  PEaKIUil  HMOHHOro  OoOMeHa
(oOpa3zoBaHuMe oOcajika, BBIJICTICHUE Ta3a, OOpa3oBaHWE BOJbl), OIBITOB,
WUTIOCTPUPYIOIIUX ~ NPUMEPBl  OKUCIUTEIBHO-BOCCTAHOBUTEIIBHBIX — PEAKLUI
(ropeHue, peakuuu pa3ioXKEeHHUs, COSAUHEHUS), pacliO3HABaHUE HEOPraHWYECKHUX
BEIIECTB C IIOMOIIBK) KAYECTBEHHBIX pPEAKUMW HAa  HOHBI, pPEIICHUE
AKCIEPUMEHTAIILHBIX 3a/1a4.

HeMmeTaibl 1 MX COeIUHEHUA

OOmast xapakrtepucTuka rajoreHoB. OCOOEHHOCTH CTPOEHHUS aTOMOB,
XapakTepHble cTeneHu okucieHus. CTpoeHue u (U3MYecKue CBOMCTBA MPOCTHIX
BCIIECTB — TaJOreHoB. XHMHYECKHE CBOMCTBA Ha [MpUMEpPE  XJIOpa
(B3auMoOZIeiCTBME C MeTaulaMHd, HEeMeTalUlaMH, Iejo4aMu). XJIOpOBOIOPO/I.
ConsiHasg KucaoTta, XUMUYECKHE CBOMCTBA, NMOJY4YEHHE, NMpUMEHeHue. JleiicTBue
XJIOpa U XJIOPOBOAOPOJIA HAa OpPraHM3M 4YeNOBeKa. BaxkHenmue XJIOpUAbl U UX
HaXO0XKJICHHE B IPUPOLE.

OOmast xapaktepucTuka 3m1eMeHTOB VIA-rpynmbl. OcoOEHHOCTH CTPOCHUS
aTOMOB, XapaKTepHble cTeneHu okucieHus. CTpoeHue U (U3MYECKUe CBOICTBa
IPOCTHIX BEIIECTB — KMCIOPOJa U cepbl. AJUIOTPOIIHbIE MOIU(UKALIMYA KUCIOPOAA
U cepbl. XUMHYECKHE CBOMCTBa cepbl. CepoBOAOpOA, CTPOEHUE, (PUBHYECKHE U
XUMUYECKHE CBOMCTBA. OKCHIBI Cepbl KaK IMPEACTABUTENIN KUCIOTHBIX OKCHUIOB.
CepHast kucnora, (u3Myeckue U XUMUYECKue CBoicTBa (0OImue Kak
OpeJCTaBUTENS Kjlacca KUCIOT U creuupuyeckue). XUMHUYECKUE PeaKIui,
JeXallie B OCHOBE MPOMBIIIEHHOIO CIoco0a MOJIyY€HUS CEPHOM KHCIIOTHI.
[Ipumenenue cepHoil KUCTOTBL. CONMM CEPHOM KUCIIOTHI, KAUECTBEHHAS PEAKIIUs Ha



cynab(dar-uodH. HaxoxxneHue cepbl U €€ COCIMHEHHA B MpUpoje. XUMUYECKOE
3arpsi3HEHUE OKPY’KAIOIIEW Cpellbl COCIMHEHUSIMU Cepbl (KUCIOTHBIE JOXKIH,
3arps3HEHHUE BO3lyXa U BOJOEMOB), CIIOCOOBI €T0 MPEOTBPALCHUSI.

OOmast xapakTepucTuka 31eMeHTOB VA-rpymibl. OCOOEHHOCTH CTPOEHUS
aTOMOB, XAapAaKTEPHBIE CTENEHU OKHUCIIEHUA. A30T, paclpOCTpPaHEHHE B IPHUPOJE,
dusnueckre U xuMuueckre cBorictBa. KpyroBopot azora B mpupojae. AMMHUAK, €ro
(du3nuecKre U XMMUYECKUE CBOMCTBA, MONyYeHue U npuMenenue. Colm aMMOHHS,
uX pu3NUECKre U XUMUYECKHE CBOMCTBA, MpUMeHeHHe. KauecTBeHHas: peakius Ha
MOHBl aMMOHMS. A30THasg KHCIIOTa, €€ MOoJydyeHue, (PU3nyecKkrue U XUMHUYECKUE
cBoiicTBa (0OImME Kak TMPEACTAaBUTENsl Kiacca KHUCIOT W crnenuduyecKue).
Hcnonb3oBaHue HUTPATOB U COJieH AaMMOHMS B KauyeCTBE MHUHEPAIbHbIX
yno0peHuii. XuMHUYECKOe 3arpsi3HEHHE OKPYXKAIoIel Cpejibl COeIMHEHUSIMU a30Ta
(KUCTIOTHBIE JOKIIW, 3arpsS3HEHHE BO3MyXa, MOYBBI W BomoéMoOB). Docdop,
aloTponHbeie Moaudukanuu Qocdopa, GumUeckue M XUMUYECKHME CBOMCTBA.
Oxcun pocdopa (V) u dhochopras kucnora, GU3HIECKUE M XUMHIECKUE CBOMCTBA,
nonyuenue. Mcnonb3oBanue ¢pochaToB B KauecTBE MUHEPATIBHBIX YA0OPEHUI.

O6mas xapaktepuctuka 3yeMeHToB IVA-rpynmbel. OCOOEHHOCTH CTPOCHUS
aTOMOB,  XapakTEepHblE  CTENEHU  OKHUCJIEHHS.  YTJepond,  auIOTPOIHBIE
MOIU(PUKALUKA, PACHPOCTpAaHEHHWE B TMpUPOJE, (GU3NYECKHE U XUMHYECKUE
cBoiictBa. Ancopouusi. Kpyrosopot yriepoaa B npupoge. OKCuabl yriaepoaa, ux
duznueckne W XMMHUYECKHE CBOMCTBAa, JEHCTBME HAa KHUBBIE OPraHU3MBI,
NOJIyYCHUE W TPUMEHEHUE. DKOJOTMYECKHUE MPOOJIEMbl, CBA3aHHBIE C OKCHUIOM
yraepona (IV), rumore3a r1100aqbHOrO TMOTEIUICHUS KJIMMara, MapHUKOBBIN
addexr. YroapHas KucioTa U €€ conM, uX (GU3NUECKHe U XMMHUECKHE CBOWCTRA,
nojiyueHue u mnpuMmeHeHwe. KauecTBeHHas peakuus Ha KapOOHAT-MOHBI.
Hcnons3oBanue KapOOHATOB B OBITY, MEAUIIMHE, MPOMBIIUIEHHOCTH U CEIbCKOM
XO35MCTBE.

[lepBoHauanbHble TOHATUS 00 OPraHMYECKUX BEIIECTBAX KaK O COSAMHEHUSX
yriaepoza (MeTaH, 3TaH, 3TUJIEH, alleTHIICH, 3TaHOJI, TNINLEPUH, YKCYCHAsl KUCIIOTA).
[IpupoaHble HMCTOYHUKUA YTIEBOAOPOJOB (yrojib, NPUPOJIHBIA Tra3, HePTb),
MPOAYKTHI WX TepepaboTku (OeH3UH), UX pPOJIb B OBITY M MPOMBIILICHHOCTH.
[TonsiTue 0 OMONOrMYECKU BaKHBIX BELIECTBAX: JKHUpaX, O€NKax, yriieBojax — U Ux
pojii B JKM3HHM YENOBEKA. MaTepHallbHOE €IUHCTBO OPraHUYECKHX U
HEOPraHUYECKUX COECTUHEHUN.

KpemHunii, ero ¢usnueckue W XUMHYECKHE CBOICTBA, TOJy4YeHUE U
npuMmenenne. CoenuHeHuss KpeMHus B mpupoge. OOmiue mnpeacraBiieHus 00
okcuzae kpemuus (IV) u kpemuueBor kuciore. CUIMKAThl, KX UCIOJIb30BAHHE B
OBITYy, B TIPOMBINUICHHOCTH. BakHelilne cTpouTenbHbIE MaTepHallbl: KepaMuKa,



CTEKJIO, LIEMEHT, OeTOH, *kene300eToH. [IpobreMbl 0€30MacHOr0 MCHOIbL30BAHUS
CTPOUTEJIbHBIX MAaT€pPUAIOB B TOBCEAHEBHOM KU3HHU.

Xumuueckuii IKCnepumenm:

M3y4yeHHUE 00pa3I0B HEOPraHUYECKUX BEIIECTB, CBOMCTB COJSHOW KHCIJIOTHI,
IIPOBE/ICHNE KaYeCTBEHHBIX PEAKIM Ha XJIOPUI-MOHBI U HAOIIIOCHUE MPU3HAKOB
UX TIPOTEKAHUsI, OMBITHI, OTPAKAIOIIUME (PUMUECKHE U XUMUYECKHE CBOWCTBA
TaJlOT€HOB M HUX COEAUWHEHHM (BO3MOXKHO HCHOJB30BAaHUE BHUJIEOMATEPUATIOR),
O3HaKOMJICHHE C oOOpa3mamMu XJIOPHIOB (TJIOT€HUJOB), O3HAKOMJICHHE C
oOpasmlamMu  ceppl U €€  coeAUMHEHUSIMU  (BOSMOXXHO  MCIOJIb30BaHUE
BUJIEOMATEPUAJIOB), HAOIIOIEHNE Mporiecca OOYIIIMBaHUs caxapa MoJ JACUCTBHEM
KOHLICHTPUPOBAHHOW CEPHOM  KHUCIOTHI, HW3y4YEHHE XHUMHUYECKUX CBOMCTB
pa30aBIECHHON CEPHOM KUCIIOTHI, MPOBEACHUE KaY€CTBEHHON peakluu Ha cyibdar-
WOH W HaOJIOJeHWE TpHU3HaKa €€ MPOTEKaHWs, O3HAKOMJICHHE C (PU3UYECKUMH
cBoiictBaMu azora, (ochopa U HX COEAMHEHUH (BO3MOXKHO HCIOJIb30BAHUE
BUJICOMATEPHAJIOB), o0Opa3liaMu a30THBIX U (OCPOPHBIX YIOOPEHH, MOITyUICHHE,
coOupaHue, paclo3HaBaHWE M M3YYEHHUE CBOWCTB aMMMaKa, IPOBEJICHUE
KaueCTBEHHBIX peaKIMil Ha MOH aMMOHHS U (ochaT-uoH U U3yUyEeHUE MPU3HAKOB
MX IPOTEKaHUs, B3aNMOJICHCTBUE KOHIICHTPUPOBAHHOW a30THOW KHUCIIOTBI C MEIBIO
(BO3MOKHO UCIIOJIb30BaHUE BUJIEOMATEPUAIIOB), U3Yy4YECHUE MoOZeNnen
KPUCTAUIMYECKUX PEMIETOK anmasa, rpadura, QyiaepeHa, O3HAKOMIJICHHE C
IPOIECCOM  aACOpPOIMKM  PAaCTBOPEHHBIX BEIIECTB AKTUBHUPOBAHHBIM YIJIEM W
YCTPOUCTBOM MPOTHBOrasa, MojydeHue, COOUpaHue, pacrno3HaBaHUE U U3Y4YEHUE
CBOMCTB YIJIGKHCJIOTO Ta3a, MPOBEJACHUE KaueCTBEHHBIX peakiuii Ha KapOoHaT U
CUJIMKAT-MOHBl W HW3yYE€HHE MPU3HAKOB UX NPOTEKAHUS, O3HAKOMIICHHE C
MPOAYKIIMEH CHJIMKATHOW TMPOMBIIUICHHOCTH, pEIICHUE JKCIePUMEHTATbHBIX
3a1a4 1o TeMe «BaxxHeunmme HeMETAIUTbI U UX COEAUHEHUSD).

MeTa/iibl 1 MX COeAMHEHUA

OO61mast XxapakTepUCTUKA XUMHUYECKUX 3JI€MEHTOB — METaNIOB Ha OCHOBAHUHU
ux nonoxeHus B Ilepuommueckonm cucreme XuMHYeCKHX dieMeHtoB /[l WM.
MenneneeBa u cTpoeHuss aToMoB. CTpoeHHE METaJIoB. MeTrauinueckas CBsI3b U
METAUIMYECKAs] ~ KpHUCTa/UIMuecKass  pemérka.  DJIEKTPOXUMUUYECKUU  psij
HanpspKeHu MetaioB. dusnyeckrue U XMMUYECKUE CBOMCTBA MeTauioB. O01me
crocoObl ToNiydeHHus MeTayuioB. [loHATHE O KOPPO3MM METAJIOB, OCHOBHBIC
CrocoObl 3amMThl UX OT Koppo3ud. CriaBbel (CTalb, YYryH, AIOPATFOMUHHIM,
OpoH3a) ¥ UX MPUMEHEHUE B OBITY M MPOMBIIIJICHHOCTH.

[Hlenounsie MeTalIbl: nojioxkeHue B [lepuognyeckoil cucreMe XUMHUYECKHUX
sanementoB . V. MeHzaeneeBa, CTpOEHHME UX aTOMOB, HaXOXJICHUE B MPHUPOJE.
Ou3NYecKre U XUMHYECKHE CBOMCTBA (HAa mpuMepe HaTpusa U Kanusi). OKCUIbI U



TUJIPOKCHABI HATpusa W Kanus. [lpumeHeHue MIEeNTOYHbIX METaNIOB W HX
COCTMHEHNH.

IllenoyHo3eMeNnbHbIE METAUIBI MAarHUM W KaJbLUMM: IIOJIOKEHUE B
[lepnonnueckon cucreMe xumudeckux 3yeMeHToB [[. 1. Menneneesa, ctpoenune
MX aTOMOB, HaXOXJIeHUE B pupoae. Pu3nyeckue U XUMUYECKUE CBOMCTBA MarHus
U Kanblua. Baxuelinve coequHEHUs KalblUs (OKCHUI, THAPOKCHUA, COJIH).
XKécTkocTh BOABI M CLTOCOOBI €€ YCTPaHEHMUS.

AmomMuHU: ioniokeHue B Ileproanueckoil cucteMe XUMUYECKHUX JIEMEHTOB
. 1. MenneneeBa, CTpoeHUME aroMa, HaxoxjaeHue B npupone. dusnueckue u
XUMUYECKHE CBOMCTBA AMIOMUHUA. AM(OTEpPHBIC CBONCTBA OKCHIA U THAPOKCHIA
ATFOMHUHUSL.

XKenezo: nmonoxenue B [lepuoguyueckor cUCTEME XUMUYECKUX 3JIEMEHTOB [l.
N. MenneneeBa, crpoeHHe aroMa, HaxoxiaeHue B mpupone. Dusnueckue u
XUMUYECKHE CBOMCTBA Xkerne3a. OKCuabl, THAPOKCUIBI U coiu xkene3a (1) u xxene3a
(IIT), ux cocTaB, CBOWMCTBA U MOTYyYCHHUE.

Xumuueckuii IKCnepumenm:

O3HaKOMJICHHE C O00pa3llaMd METaJUIOB M CIUIABOB, HX (HUINYECKUMHU
CBOMCTBaMH, M3Yy4Y€HHE PE3YJbTAaTOB  KOPPO3UU  METAJIOB  (BO3MOXKHO
UCIIOJIb30BaHUE BHUJCOMATEPUATIOB), OCOOCHHOCTEH B3aMMOJEWUCTBUS OKCHA
KaJIbIIUST W HATpUs C BOJOM (BO3MOXKHO WCIOJIb30BAHUE BHUIEOMATEPUATIOR),
VCCIIEIOBAHME CBOMCTB JKECTKOW BOJBI, MPOLIECCA TOPEHUS JKEJI€3a B KUCIOPOAE
(BO3MOKHO  HUCIIOJB30BaHUE  BHUICOMATEPUATIOB), TMPU3HAKOB  MPOTEKAHUS
KAQUECTBEHHBIX PEAKIMN HAa WOHBI: MarHus, KajablUs, aJTIOMUHUS, I[IUHKA, JKeje3a
(IT) u xene3a (III), meau (II), HabmrOACHNE W ONMUCAHUE TIPOIECCOB OKPALTUBAHUS
JJaMEHU WOHAMU HaTpusl, Kalusg U Kaiblusig (BO3MOKHO HCIIOJIb30BaHUE
BUJICOMATEPHUAJIOB), UCCIIEOBAaHNE aM(DOTEPHBIX CBOMCTB THAPOKCHIA ATIOMHHUS
Y TUJPOKCUJA LIMHKA, PEHIEHUE dKCIIEPUMEHTAIIBHBIX 3a/1a4 10 TeMe «BakHeiune
METAJUIbl U UX COETUHEHUS.

XuMus ¥ OKpy:KawIiuas cpeaa

BemectBa U marepuansl B IMOBCEIHEBHOM JKM3HHM 4enoBeka. bezomacHoe
WCIIOJIb30BaHUE BEIIECTB U XMMUUECKUX peakiui B ObITy. [lepBas momolns mnpu
XUMHUYECKUX OKOrax U OTPABIICHUSX.

XUMHUYECKOE 3arpsi3HEHUE OKPYKAIoMIeH cpebpl (MpenesibHas JOomycThUMast
KOHIIeHTpaius BeiecTs, aanee — [1JIK). Pons xumun B perieHuu 3K0JI0rH4eCKuX
pooJIeM.

Xumuueckuii IKCnepumenm:

u3ydeHue oOpaslloB MaTepuaioB (CTEKJIO, CIUIABbl METAJUIOB, MOJIMMEPHBIE
MaTepuasbl).

Mesicnpeomemmuoie céa3u



Peanmm3anus MeXNpeIMETHBIX CBA3€HM IIPU M3YYEHMH XUMHM B 9 Kiacce
OCYIIECTBIISIETCS 4Y€pe3 MCIOJIb30BAaHME Kak OOIIMX €CTECTBEHHO-HAYYHBIX
NOHATUH, TaK W IOHATHUH, SBISIFONIUXCS CUCTEMHBIMM JUIS OTAEIBHBIX ITPEIMETOB
€CTECTBEHHO-HAYYHOI'O IINKJIA.

OO1ue ecTecTBEHHO-HAY4YHbIEe MOHATHUS: HAaydHbIH (akT, rumoresa, 3aKOH,
TEOpHUs, aHaliW3, CHUHTE3, KiIaccudukanus, MEePUOJUYHOCTb, HaOIIOIEHNE,
AKCIEPUMEHT, MOJEIMPOBAHUE, HU3MEPEHHE, MOJENb, SIBICHUE, ITaPHUKOBBIN
s ek, TeXHOIOT U, MaTepHaIbl.

®u3nka: Marepus, aToM, O3JIEKTPOH, NIPOTOH, HEUTPOH, WOH, HYKIHI,
U30TONBI, PAAUOAKTUBHOCTb, MOJIEKYJA, JJIEKTPUYECKUM 3apsll, IPOBOIJHUKH,
HOJYIPOBOAHUKHU, JUDJIEKTPUKH, (OTODJIEMEHT, BELIECTBO, TENO, OO0BEM,
arperaTHoe COCTOSIHME BELIECTBA, I'a3, PACTBOP, PACTBOPUMOCTh, KpUCTAILINYECKas
peméTka, CriaBbl, (PU3NYECKUE BEIWYUHBI, €AMHUIIBI W3MEPEHUS, KOCMUYECKOE
IPOCTPAHCTBO, IUTAHETHI, 3BE3/b1, CoJHLIE.

buonorusi: ¢orocunTes, apixanue, Omochepa, sKOCHCTEMa, MHHEpPAIbHBIC
yA00peHMsI, MUKPO3JIEMEHTBI, MAaKPO3JIEMEHTBI, IUTATEIIbHbIE BEILIECTRA.

['eorpagus: armocdepa, ruapochepa, MUHEpaNbl, TOPHBIE MOPOAIbI,
ITOJIE3HBIE UCKOMAEMBIE, TOILIMBO, BOJHBIE PECYPCHI.



IINIAHUPYEMBIE PE3YJIBTATBI OCBOEHUSA ITPOI'PAMMBI 110
XUMHUHN HA YPOBHE OCHOBHOI'O OBIIIEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATBI

JIMYHOCTHBIE PpE3yJbTAaThl OCBOEHHUS MPOrpaMMbl OCHOBHOTO OOIIEro
o0pa3oBaHUsl JOCTUTAIOTCA B XOJ€ OOYy4eHHsS] XUMUU B €AUHCTBE Y4EOHOH H
BOCIIUTATEJILHON JIEATEIbHOCTH B COOTBETCTBUU C TPAJAULIMOHHBIMU POCCUICKAMHU
COLIMOKYJIBTYPHBIMU M JYXOBHO-HPAaBCTBEHHBIMH LICHHOCTSIMH, IPUHATHIMU B
oOliecTBe MNpaBWiIaMU M HOpPMAaMHU IMOBEJACHUS M CIHOCOOCTBYIOT IMpolleccam
CaMOITO3HAHMSI, CAMOPA3BUTHS U COIIMAIN3ALIMN 00 yJarOIUXCS.

JIn4HOCTHBIE  pe3yJbTaThl  OTPaXAIOT  TOTOBHOCTh  OOYyYaroIIMXCS
PYKOBOJICTBOBAaTbCS  CHCTEMOW IO3UTUBHBIX LEHHOCTHBIX OpHUEHTAUUd U
paclIUpeHue OMbITa AEATENBHOCTU HA €€ OCHOBE, B TOM YHCJIE B YACTH:

1) maTpuMoTHYECKOr0 BOCIIUTAHMSI:

LEHHOCTHOI'O OTHOLIEHUSI K OT€YECTBEHHOMY KYJIBTYPHOMY, HICTOPUYECKOMY
U HAaydYHOMY HAcCJIE€AWI0, MOHMMAaHUA 3HAYCHUS XUMUYECKOW HAyKHM B JKHU3HU
COBPEMEHHOI'0 OOLIECTBA, CIIOCOOHOCTH BIAJETh JOCTOBEPHOW HH(pOpMALMEN O
MEPEIOBbIX JOCTHXKEHHUSIX W OTKPBITUSAX MHUPOBOM M OTEYECTBEHHOW XUMUH,
3aMHTEPECOBAHHOCTU B HAyYHBIX 3HAHUSAX 00 yCTpOMCTBE MUpa U OOILECTBA;

2) rpasKIaHCKOr0 BOCIIUTAHUS:

IIPEICTABIEHUs O COLUMAIbHBIX HOpPMax M NPAaBWIAX MEKIMYHOCTHBIX
OTHOIIEHUI B KOJUIEKTUBE, KOMMYHHKATUBHON KOMIETEHTHOCTH B OOIIECTBEHHO
NOJIE3HOM,  y4eOHOMCCIIEIOBAaTENbCKOM,  TBOPYECKOM M JAPYrUX  BUOAX
JEsITeIbHOCTH, TOTOBHOCTH K Pa3sHOOOpa3HOM COBMECTHOM JEATEIbHOCTH IPH
BBIMIOJTHEHUU Y4€OHBIX, TI103HABATENIbHBIX 3374, BBINOJIHEHUH XHUMHUYECKUX
HKCIIEPUMEHTOB, CO3JJaHUU YU4E€OHBIX MPOEKTOB, CTPEMIICHHUS K B3aUMOIOHUMAHUIO
U B3aMMOIIOMOIIM B TMPOIECCe 3TOH Y4EeOHOW MAEsITENbHOCTH, TOTOBHOCTH
OLICHMBAaTh CBOE IIOBEACHUE M IIOCTYIIKM CBOMX TOBApUIUEH C IO3ULHH
HPAaBCTBEHHBIX U MPABOBBIX HOPM C YUETOM OCO3HAHUS MTOCIIEACTBUN MMOCTYIIKOB;

3) HeHHOCTH HAYYHOI 0 MO3HAHMS:

MHUPOBO33PEHUYECKUE MPEACTABICHUS O BEUIECTBE M XUMHUYECKON pEeakluH,
COOTBETCTBYIOILIE COBPEMEHHOMY YPOBHIO Pa3BUTUS HAYKHM M COCTaBILIIOIIME
OCHOBY IJIl IOHMMaHUsl CYIIHOCTH HAYYHOW KapTUHBI MUPA, MPEICTaBlICHUs 00
OCHOBHBIX 3aKOHOMEPHOCTSX PA3BUTHUS MPUPOJIbI, B3aUMOCBS3AX YEJIOBEKa C
IIPUPOJHOU CPENOU, O POJIU XMMHUH B O3HAHUM STUX 3aKOHOMEPHOCTEM;

MO3HABATEIbHbIE MOTHUBBI, HAIIPABJICHHbIC HA MOJIyYEHHE HOBBIX 3HAHUU IO
XUMUHU, HEOOXOJUMBIE i OOBSICHEHUS HAOJIIOaeMbIX TMPOIIECCOB W SIBJICHHIA,
NO03HABaTEIbHOW, MH(OPMAILIMOHHON M YMUTATENbCKOW KYJIbTYpPbl, B TOM YHCIIE
HABBIKOB CAMOCTOSITENIbHOM paboThl € y4eOHBIMHM TEKCTaMHU, CIPABOYHOU



JAUTEPATypoOl, JOCTYIIHBIMH TEXHUYECKUMHU CPEICTBAMU HH(OPMAIMOHHBIX
TEXHOJIOTUM;

UHTEpeC K OOYYEHHI0 M I03HAHUIO, JII0OO3HATEIbHOCTh, T'OTOBHOCTh H
CIOCOOHOCTh K caM0OOpa30BaHMIO, MIPOEKTHOW M  HCCIEI0BATEIbCKON
JESITEeIbHOCTH, K OCO3HAHHOMY BbIOOPY HalpaBlIEHHOCTH M YpPOBHS OOY4YEHHsS B
JlaTbHEHIIIEM;

4) popMupoBaHUs KyJIbTYPbI 310POBbA:

OCO3HAHME LIEHHOCTH JKM3HH, OTBETCTBEHHOIO OTHOLIEHUS K CBOEMY
3]I0pOBbIO, YCTAHOBKHM Ha 370POBBIA 00pa3 >KM3HU, OCO3HAHHME MOCIEIACTBUU U
HEMPUSATUE BPEAHBIX MPUBBIUEK (YOTPEOICHUS aJIKOroJis, HApKOTHUKOB, KypeHus),
HEOOXOJUMOCTH COOMIOACHUS MpaBusl O€30MACHOCTA TIPU  OOpaIlllEHUU C
XUMUYECKMMHU BEIIECTBAMU B OBITY U PEAIbHOM KU3HU;

S) TPyA0BOr0 BOCIIUTAHMS:

MHTEpEC K NMPAKTUYECKOMY M3yYEHUIO Tpodeccuil u Tpyaa pa3iuyHOro poja,
YBOXEHUE K TPYAy M pPE3yJbTaraM TPYAOBOM AEATEIBHOCTH, B TOM YHCIE Ha
OCHOBE TMPUMEHEHUs MpPEIMETHBIX 3HAaHUU 1O XMMHUHU, OCO3HAHHBIA BBHIOOD
UHAMBUIYAJIbHOW TPAeKTOPUU IPOJOIKEHUSI 00pa30BaHUs C YUETOM JIMUHOCTHBIX
MHTEPECOB U CITIOCOOHOCTH K XWMHH, OOUIECTBEHHBIX MHTEPECOB U MOTPEOHOCTEMH,
ycIleuHoi npodeccuoHaNbHON JESTEIbHOCTH U Pa3BUTUSL HEOOXOIUMBIX YMEHUH,
TOTOBHOCTh aIalITUPOBATHCS B MPO(PECCUOHAILHOM CPEIE;

6) PKOJIOrM4eCcKOro BOCIIUTaHUS

AKOJIOTMYECKH 1EJIeCO00pa3HOe OTHOLIEHHWE K NPHUPOJIE KaK HCTOYHUKY
KU3HU Ha 3emJie, OCHOBE €€ CYILECTBOBAHMS, TOHUMAHKUE LIEHHOCTH 3/I0POBOTO U
Oe3omacHoro oOpa3za JKM3HM, OTBETCTBEHHOE OTHOILIEHHE K COOCTBEHHOMY
(Gu3MUEeCKOMY U TICUXMYECKOMY 30POBBIO, OCO3HAHHUE IIEHHOCTH COOJIOJEHUS
npaBui1 0€30M1aCHOT0 MOBEACHUS MPH padOTE C BEIIECTBAMH, a TAKKE B CUTYaIHsIX,
YIPOXKAIOIIMX 3I0POBBIO U KU3HU JIIOJCH;

CIIOCOOHOCTH MPUMEHSATh 3HAHUS, MOJydaeMble NPU U3YYEHUU XUMUH, IS
peuenus 3a1a4, CBA3aHHBIX C OKPYKAOLIEH IPUPOAHON CPEIOH, I MOBBIICHUS
YPOBHSA  DKOJOTMYECKOM  KYJIbTYpbl, OCO3HAaHUS TIJIOOAIBHOTO  Xapakrepa
AKOJIOTMYECKUX MpOOJEM M MyTeH MX PEHIeHHs MOCPEACTBOM METOJOB XHMMHH,
JKOJIOTMYECKOr0 MBIIUIEHUS, YMEHUSI PYKOBOACTBOBATHCS UM B II03HABATEIBHOM,
KOMMYHUKATUBHOHN U COIIMAJILHON MPaKTUKE.

METAIIPEAMETHBIE PE3YJIBTATDBI

B cocraBe MeranmpeaMETHBIX pe3yJlbTaTOB BBIICISAIOT 3HAYMMBbIE IS
dbopMUpOBaHUS MHUPOBO33PECHUSI OOIICHAYYHBbIE TOHATUS (3aKOH, TEOpHs,
IOPUHLMII, TUIIOTE3a, (PAKT, cUCTEMA, MPOLIECC, IKCIEPUMEHT U IPYroe.), KOTopble
UCTOJIb3YIOTCSI B €CTECTBEHHO-HAYYHBIX YUYEOHBIX NpeAMETax W IMO3BOJSIOT Ha
OCHOBE 3HaHUN U3 3TUX MNPEeaMETOB (HOPMHUPOBATH MPEACTABICHUE O LEIOCTHOM



HAay4YHOW KapTHHE MUpPA, U YHUBEpCaJIbHBIC ydeOHBIC NEHCTBUS (IT03HABATEILHEIE,
KOMMYHUKATHBHBIC, PETYIATHBHBIE), KOTOpbIE€ 00ECIEYnBAIOT (HOPMUPOBAHUE
TOTOBHOCTH K CaMOCTOSITEIbHOMY TUIAHUPOBAHUIO M OCYILIECTBICHUIO Y4eOHOI
NEeSATeLHOCTH.

Ilo3HaBaTe/ibHbIe YHUBEPCAJIbHbIEC YUeOHbIe 1eliCTBUS

ba3oBble joruueckue 1eMCTBUA:

YMEHHUS UCIOJb30BaTh MPUEMBI JIOTUYECKOTO MBIIUICHUS TPU OCBOCHUU
3HAHUMW: PACKPBIBATh CMBICI XMMHYECKUX MOHSTUH (BBIACIATH UX XapaKTEpPHBIC
MPU3HAKW, YCTAHABJIWBATh B3aUMOCBSI3b C JAPYTMMH TMOHSTUSIMH), UCIOJIb30BaTh
MOHSTHS NIl OOBSICHEHUS OTJENBbHBIX (DAKTOB W SIBJICHUH, BHIOMPATh OCHOBAHUS U
KpUTEPUH JUIsSl KJIACCU(PHUKAMKA XMMHYECKUX BELIECTB M XUMUYECKHX PEaKIIHi,
YCTaHABJIMBATh MPUYMHHO-CJICACTBEHHBIE CBSI3M MEXAY OOBEKTaMU H3Y4YEeHHUS,
CTPOUTH JIOTUYECKHUE PaACCYXJAEHUS (MHIYKTUBHbBIC, NEAYKTHUBHbBIE, 10 aHAJIOTUN),
JIeNaTh BHIBOJIBI U 3aKJIIOUYECHUS;

yMEHUE TPUMEHITh B TIPOLlECCE TO3HAHUSI TOHSATUS (TIPEAMETHBIE W
MeETaInpeIMETHbIE), CHMBOJIMYECKUE (3HAKOBBIE) MOJIEIH, UCIIOJIb3yEMbIE B XUMUH,
peoOpa3oBBIBATh MIUPOKO MPUMEHSIEMbIE B XUMUU MOJICIIbHBIE MIPEICTABICHUS —
XUMUYECKUW 3HAK (CUMBOJI DJIEMEHTA), XUMHUUecKas (QopMmysia U ypaBHEHUE
XUMUYECKON peakIuu — MPHU pelIeHUU y4eOHO-TTO3HABATENbHBIX 331a4, C YYETOM
ATUX MOJIECNIBHBIX TMPEJCTABICHUN BBISBISATh M XapaKTEPU30BaTh CYIIECTBEHHBIC
MPU3HAKA U3YYaeMBbIX OOBEKTOB — XMMUYECKUX BEIECTB U XUMHUECKUX PEAKITUH,
BBISIBJIATH ~ OOI[ME  3aKOHOMEPHOCTH, MPUYMHHO-CICACTBEHHBIE CBSI3M W
MPOTUBOPEUHUSI B U3y4aEMbIX MPOIIeCcCaX U SIBJICHUSX.

ba3oBble ucciiegoBarebCKue 1eMCTBUA:

YMEHHE HCIOJIb30BaTh IMOCTABJICHHBIE BOMPOCHl B KAaYECTBE WHCTPYMEHTA
MO3HAHUSA, a TAaKXKE B KAauyeCTBE OCHOBBI JIsi (OPMHUPOBAHHUS THUIIOTE3bI TIO
IPOBEPKE MPABUIILHOCTH BBICKA3bIBAEMBIX CYXKIACHUI;

NpUOOPETeHHE ONbITa MO IUIAHWPOBAHUIO, OpPraHU3allMd W TPOBEIAECHUIO
VUICHUUYECKHX OJKCIIEPUMEHTOB, yMEHWE HaOmogaTh 3a XOJOM IIporiecca,
CaMOCTOSITEJIbHO MTPOTHO3UPOBATH €r0 PE3yJbTar, POPMYIUPOBATH 000OIIECHUS U
BBIBOJIBI 11O pe3yJibTaTaM MPOBEAEHHOTO OIbITA, UCCIEAOBAHUSA, COCTABIATh OTUET
0 MpoJIeJITaHHOM padoTe.

Pabora ¢ undgopmanmneii:

yMEHHE BBIOUpATh, AHAIM3UPOBATH W HUHTEPIPETUPOBATH HHQPOPMAIIUIO
pa3IMYHBIX BUJOB U (HOPM MPECTABICHHS, MOJIYIaeMyl0 U3 Pa3HbIX HCTOYHUKOB
(HaygHO-TIOMYJIIpHAsl  JIUTEpaTypa XUMHUYECKOTO COJIEpXKaHUs, CIPABOYHBIC
nocobusi, pecypcbl WHTepHeTa), KPUTUYECKH OICHUBATH MPOTUBOPEUYHUBYIO H
HEJOCTOBEPHYIO HHPOPMAIIHIO;



YMEHUE MPUMEHATHh PA3IMYHBIE METOJIBI U 3alpOChl MPHU MOUCKE U OTOOpE
MH(POPMAIIMU M COOTBETCTBYIOIIMX JAHHBIX, HEOOXOJUMBIX [JIi BBITOJHECHUS
y4eOHBIX M MO3HABATEJIbHBIX 33/1a4 OMPECIEHHOIO TUIIA, MPUOOPETEHUE OIbITa B
00JJaCTH  KCMOJIb30BaHUSI MH(POPMAIIMOHHO-KOMMYHUKATUBHBIX  TEXHOJIOTHH,
OBJIaJICHUE KYJIbTYpPOH aKTUBHOT'O MCIIOIb30BAHUS PA3JIMYHBIX ITOM CKOBBIX CHCTEM,
CaMOCTOSITEJILHO BBIOMPATh ONTUMAbHYIO (DOpMY IIpe/icTaBlIeHUs] HHPOPMalUU U
WUTIOCTPUPOBAaTh pPELIAEMble 33Jaud HECIOXXKHBIMU CXEMaMH, JharpaMMamu,
npyrumu hopMamu rpaduKu U UX KOMOWHAIUSIMU,

YMEHHE HCHOJb30BaTh M AaHAJIM3UPOBATH B TMpolecce Y4eOHOU H
UCCIICIOBATEIHCKON JCATEILHOCTH WH(OPMAINIO O BIUSHUHU TPOMBIIIICHHOCTH,
CEJIbCKOTO XO34MCTBA M TPAHCIOPTa Ha COCTOSIHUE OKPYXKAIOIIEH MNpUPOIHOM
Cpelbl.

KoMMyHHKATHUBHBIE YHUBEPCAIbHbIE YUeOHbIE 1eiicCTBUS:

yMEHHUS 3aJaBaTh BONPOCHl (B XoAe auajora W (WiIM) JAUCKYCCHM) IO
CyLlIECTBY  OOCyXJaemMol  TeMbl, (OPMYIHPOBAaTH CBOU  MPEAJIOKECHHS
OTHOCHUTEJIBHO BBITIOJIHEHUSI MPEJIOKEHHOM 3a1a4H;

YMEHHUS  MPEACTaBIATh  MOJy4YEHHBIE  pe3yibTaTbl  MO3HABATEIHLHOU
NEATeTbHOCTA B YCTHBIX W TIMCBMEHHBIX TEKCTax; JeJlaTh MPE3CHTAIUI0
pPE3YJIbTATOB BBIMOJHEHUS XUMHUUYECKOT0 JKCIEPUMEHTa (J1abOopaTOpHOTO OIbITa,
71a00paTOpHOM pabOTHI MO UCCIICIOBAHUIO CBOMCTB BEUIECTB, y4€OHOIO MPOEKTA);

YMEHHUS Y4eOHOTO COTPYIHMYECTBA CO CBEPCTHUKAMH B COBMECTHOM
NO3HABAaTEIbHOM M  MCCIEAOBATENIbCKOM  JESATEIbHOCTH  MpPU  PEUICHUU
BO3HUKAIONIMX MPOOJIEM HAa OCHOBE Y4€Ta OOUIMX HHTEPECOB M COIIACOBAHMS
no3uiuii (00CyXJIeHUsl, 0OMEH MHEHUSMH, «MO3TOBBIE IITYPMbD», KOOPIWHAIIUS
COBMECTHBIX JICUCTBUM, OIPEIEJICHUE KPUTEPUEB IO OLEHKE KayeCcTBa
BBITIOJTHEHHOU pabOTHI U ApyTHE).

PerynsiTuBHBIe YHUBepcaibHbIe Y4eOHbIe 1eliCTBHUS:

YMEHHE CaMOCTOSITEIIbHO OINPENENiTh LEeIU JeATeIbHOCTH, IIaHUPOBATh,
OCYIIECTBIIATb, KOHTPOJUPOBATh M MPH HEOOXOAUMOCTH KOPPEKTUPOBATH CBOIO
NeSATeNIbHOCTD, BBIOMpaTh Hanbojee 3 (HEKTUBHBIE CIIOCOOBI PEeIICHUs YUeOHBIX U
MMO3HABATENbHBIX 33/1a4, CaMOCTOATEIBHO COCTABJISATh WM KOPPEKTUPOBATH
IIPEUIOKEHHBIA  QJITOPUTM JCUCTBUUW IMIPU BBINOJHEHUM 33JaHUM C YYETOM
MOJIYYE€HUSI HOBBIX 3HAHMM 00 HM3ydaeMbIX OOBEKTaX — BEIIECTBAX M PEAKIUX,
OLICHMBATh COOTBETCTBHE IOJIyYEHHOTO pE3yJibTaTa 3asBJICHHON LIETU, YMEHHE
UCIOJIb30BaTh M aHAJIM3UPOBATH KOHTEKCTHI, IIPE/IJlaraéMble B YCJIIOBUU 3aJJaHUM.

IMPEAMETHBIE PE3YJIBTATBI

B cocraBe mpeaMeTHBIX PE3YJbTAaTOB 110 OCBOCHHIO O0OS3aTEIBHOTO
COJIEp)KaHMsI, YCTAHOBJICHHOTO JaHHOW (denepasbHON padodeil mporpammoi,
BBIJIETISIFOT: OCBOEHHBIE OOYYAIOMIMMUCS HAay4HbIE 3HAHHS, YMEHHUS U CIOCOOBI



neicTBui, crenuduueckue U TPEIMETHOW 00yacTh  «XUMHS», BHUIBI
NEATENBHOCTA MO  IIOJIYYEHUIO HOBOIO  3HAHWS, €ro HWHTEPHpPETalH,
IpeoOpa30BaHUIO U MPUMEHEHHUIO B PA3JIMYHBIX YU€OHBIX U HOBBIX CUTYAIIHSIX.

K xoHIily oOyuenus B 8 kiiacce npeMeTHbIC pe3yJIbTaThl HA 0a30BOM YpOBHE
JIOJKHBI OTpaXxkaTh CHOPMHUPOBAHHOCTH Y O0YyUAIOIIMXCS YMEHUM:

e PAaCKpbhIBaTh CMBICI OCHOBHBIX XMMHUYECKHMX TOHSATHH: aTOM, MOJIEKYJIa,
XUMHYECKUN 3JIEMEHT, MPOCTOE BEIIECTBO, CJIOKHOE BEHIECTBO, CMECH
(oHOpOJHAA U HEOIHOPOJIHAS), BAJICHTHOCTh, OTHOCUTEINIbHASI ATOMHAsI U
MOJIEKYJIIpHAsi Macca, KOJWYECTBO BEIIECTBA, MOJIb, MOJISIpHAash Macca,
MaccoBasi JIOJII XUMHUYECKOTO AJIEMEHTA B COSUHEHUHU, MOJISIPHBIN 00BEM,
OKCHUJ, KHCIIOTa, OCHOBAHHUE, COJIb, 3JEKTPOOTPULATEIBHOCTh, CTEIICHb
OKHUCJICHHS, XMMHUYECKasl peakius, KiacCUpUKaIUs pPeaKui: peakiuu
COCAMHEHMS, PEAKUUHU PA3JIOKECHHS, PEaKUUM 3aMEIICHUs, pPEaKluu
oOMeEHa, HK30- U IHJIOTEPMHUUECKHE PEaKIINH, TEIJIOBOM A EKT peakiuu,
AIpO aToMa, JJIEKTPOHHBIM CIIOM aToMma, aToMHasi OpOuTa b, PAAUYC
aToMa, XMMHYECKas CBS3b, MOJSPHAS M HEMOJSIPHAS] KOBAJIEHTHAs CBS3b,
VOHHAs CBs3b, MOH, KaTHUOH, aHWOH, pacTBOP, MaccoBas J0Js BELIECTBA
(TIpolleHTHAas! KOHIICHTPAIIKs) B paCTBOPE;

e WUIIOCTPUPOBATH B3aWMOCBSI3b OCHOBHBIX XUMHYECKHUX TMOHITUH H
MIPUMEHATH 3TU MOHSITHUS MPU ONMMMCAHUM BEIIECTB U UX MPEBPAILCHUIN;

e HCIONB30BaTh XHWMHMUECKYI0O CHUMBOJIUKY JJI COCTaBlieHUs (opmyn
BEILIECTB U YPABHEHUN XUMHUYECKUX PEAKIIN;

e ONpEACNsITh BaJECHTHOCTh aTOMOB 3JIEMEHTOB B OMHAPHBIX COEAWHCHUSX,
CTCTICHb  OKHCJICHHS  JJEMEHTOB B  OWHApHBIX  COCIMHEHUSX,
MPUHAJIC)KHOCTh BEIIECTB K OINPEACIEHHOMY KJACCy COCIUHEHUU I10
dbopMynaMm, BHJ XUMHUYECKOW CBsI3M (KOBaJCHTHAsT W WOHHAas) B
HEOPraHUYECKUX COCTUHEHUAX;

e packpeiBaTh cMmbichH Ilepuomgmueckoro 3akona JI[. WM. Mennaeneena:
JIEMOHCTPUPOBATh TMOHUMAHUE NEPUOAUYECKON 3aBUCUMOCTH CBOMCTB
XUMUYECKUX AJIEMEHTOB OT MX MoJokeHus B I[lepmoamueckoi cucreme,
3aKOHOB COXPAaHEHUS MAacCChl BEIIECTB, IMOCTOSHCTBA COCTaBa, ATOMHO-
MOJIEKYJISIDHOTO YYE€HHsI, 3aKOHa ABOTraapo;

e ONUCHIBATH M XapakTepus3oBaTh Ta0IMuHyto (opmy Ilepuonnueckoi
CUCTEMBbl XUMHYECKUX DJJIEMEHTOB: pa3Nuyarh I[IOHATUA «TJIABHAs
noarpymnmna (A-rpynmna)» u «mnodounas noarpynna (b-rpynmna)», manbie u
OOJbIIIE€ TEPUOJbI, COOTHOCHUTh OOO3HAYEHHUs, KOTOPhIE HMEIOTCA B
tabmune «llepuogmyeckas cucremMa XUMHYECKHX dieMeHToB J[. .
MenzaeneeBa» ¢ YHUCIOBBIMH XapaKTEPUCTUKAMHU CTPOCHHS aTOMOB



XUMHUYECKUX 3JIEMEHTOB (COCTaB M 3apsA]l AApa, o0ILIee YHCIO 3JIEKTPOHOB
U pacIpeeNIeHHE UX MO SJIEKTPOHHBIM CIOSIM);

KJIACCU(UIIUPOBATH XUMUYECKUE DJIEMEHTHI, HECOPraHMUYECKUE BEIECTBA,
XUMUYECKUE peakuuu (MO0 YUCIAY U COCTABY YYaCTBYIOIIMX B PEaKIMU
BEIIECTB, MO TEIII0BOMY YD (PexTy);

XapaKTepu3oBaTh (OMUCHIBATH) OOIME XMUMHUYECKHUE CBOMCTBAa BEIECTB
pPa3IUYHBIX KJIACCOB, MOATBEPXKasi ONMKMCaHUE MTPUMEpPaMU MOJICKYJISIPHBIX
YPAaBHEHHMM COOTBETCTBYIOIINX XUMUUYECKUX PEAKINN;

MIPOTHO3UPOBATH CBOMCTBA BEILIECTB B 3aBUCUMOCTH OT WX Ka4YECTBEHHOTO
COCTaBa, BO3MOXXHOCTH TPOTEKAHUSI XUMHUYECKUX MPEBpalleHuid B
Pa3IUYHBIX YCIOBUSAX;

BBIYUCIIATh OTHOCUTEIBHYKO MOJIEKYJSIPHYHO M MOJSIPHYKO — MAaccChl
BEIIECTB, MAaCCOBYIO [IOJI0O XHMMHUYECKOro »JJieMeHTa 1o (dopmyrne
COEIMHEHUS, MACCOBYIO JIOJII0 BEUIECTBA B paCTBOPE, MPOBOJIUTH PACUETHI
M0 YPAaBHEHUIO XUMUYECKOW PEaKIIUU;

MIPUMEHSTh OCHOBHBIE OINEpallMy MBICIUTEILHON ESITEIBHOCTH — aHAJIU3
U CUHTE3, CpaBHEHHE, 0000IIeHHE, CHUCTEeMaTH3allUI0, KIacCHU(pUKAIIMIO,
BBISIBIICHHE MPUYMHHO-CJIECICTBEHHBIX CBA3E€U — JJIsI U3Y4YCHUS CBOMCTB
BEIIECTB M XHMHUYECKHX PEAKIUM, €CTECTBEHHO-HAYYHbIE METOMbI
MO3HAHUS — HAONIOACHUE, W3MEpPEHUE, MOJCIUPOBAHUE, SKCIEPUMEHT
(peanbHBIM U MBICJICHHBIN);

CI€AOBaTh  NpaBWJIaM  TOJb30BAHUS  XHMHUYECKOM  MOCYHOM U
nabopaTopHbIM O0OpPYAOBAaHHMEM, a TaKXe MpaBujaaM oOOpallleHusl ¢
BEILIECTBAMU B COOTBETCTBHM C HWHCTPYKUHUSIMA 1O BBIIOJHEHHUIO
7a00paTOPHBIX XUMHUYECKUX OMNBITOB IO TOJYYEHUI0O W COOMPAHUIO
ra3oo0pa3HbIX BEHIECTB (BOAOpOAa U KHUCIOPOJA), MPUTOTOBICHUIO
PacTBOPOB C OIPEIECIEHHONM MAaCCOBOM JI0JIEW PACTBOPEHHOIO BEILECTBA,
IJIJAHUPOBaTh M MPOBOJAMTh  XMMHYECKHE  DKCHEPUMEHTBHI IO
pacrno3HaBaHUIO PACTBOPOB IIEIOYEH U KUCIOT C NOMOILIBIO MHIUKATOPOB
(mrakmyc, dheHondragenH, METHIOPAHK U JPYTHE).

K xoHIily 0Oyuenus B 9 kiiacce npeMeTHbIC pe3yJIbTaThl HA 0a30BOM ypOBHE
JOJKHBI OTpaXxaTh C(hOPMUPOBAHHOCTH Y 00YUaAIOIIUXCS YMEHUI:

pacKpbIBaTb CMBICII OCHOBHBIX XMMHWYECKUX IIOHATHH: XUMHUYECKUU
DJEMEHT, aTOM, MOJIEKYJIAd, WMOH, KaTHOH, AHHWOH, NPOCTOE BEIIECTBO,
CJIOKHOE BEILECTBO, BAJIECHTHOCTb, DJJIEKTPOOTPULATEIBLHOCTh, CTEIEHb
OKHUCJICHHSI, XUMUYECKasi peaklMsi, XUMUYECKasl CBS3b, TEIIOBON 3dexT
peaKkiuu, MOJlb, MOJIApPHBIA  O0BEM,  pPacTBOpP,  DIJIEKTPOJUTHI,
HEDJIEKTPOJIMTBL, JJIEKTPOJUTHYECKAs IUCCOLMALINS, PEaKIUd HOHHOIO
oOMEHa, Karajlu3arop, XUMHUYECKOE paBHOBECHE, OOpaTHUMble U



HeoOpaTUMBbIE PEaKIUH, OKHUCIUTEILHO-BOCCTAHOBHUTEIBHBIC DPEAKITUH,
OKUCJIUTENh,  BOCCTAHOBUTENb,  OKHCIEHHME U  BOCCTaHOBIJICHHUE,
aIoTponusi, aMPOTEPHOCTh, XUMHUYECKasi CBs3b (KOBaJCHTHAasl, MOHHAaf,
MEeTa/NInYecKas), KpHUCTAJUIMYECKas pelETKa, KOPpO3Usi METAJUIOB,
CIUIaBbl, CKOPOCTb XHMHUYECKOW peakiuu, MpEeAeibHO JIOMyCTUMAas
koHueHTpanus [1JIK BemecTna;

WUTIOCTPUPOBATh B3aMMOCBS3b OCHOBHBIX XHMHUYECKUX TMOHATHH U
MPUMEHSITh 3TU NMOHATHUS IPU ONMKMCAHUM BEUIECTB U UX MPEBPAICHHUII;
HCIIOIb30BaTh XWMHYECKYI0 CHUMBOJIMKY JUIsI COCTaBJIeHHS (opMyJ
BEILIECTB U YPABHEHUN XUMHYECKUX PEAKLINI;

OIPEIENATh BAJEHTHOCTh U CTENEHb OKUCIEHUS XUMUYECKUX 3JIEMEHTOB B
COCIMHEHUSAX pA3JIMYHOIO COCTaBa, MPUHAMIEKHOCTh BEIIECTB K
OIpeNeNEHHOMY KJIacCy COEAMHEHMH Mo (opMmyiaMm, BUA XUMHUYECKOH
CBSI3M (KOBAJICHTHAsl, WOHHAs, MeETaUNIMYECKas) B HEOPraHUYECKUX
COCIUHEHUSAX, 3aps]l MOHA 10 XUMUIECKON (Qopmylie, XapakTep cpeabl B
BOJHBIX PAacTBOPaX HEOPraHWYECKUX COECIMHEHUMN, TUN KPUCTAIUITMYECKON
PEMIETKH KOHKPETHOT'O BEIIECTBA;

packpbiBaTh cmbicn llepunoamueckoro 3akona J[. WM. MeHnpeneeBa u
JEMOHCTPUPOBAaTh €ro IOHHWMAaHUE: OIHUCHIBATh W XapaKTEpU30BaTh
Tabauunyo ¢opmy lleproanueckoil CUCTEMbl XUMUYECKUX DJIEMEHTOB:
pa3nuyuarh TOHSATHUS «IJIaBHAs moArpymnmna (A-rpynma)y W «mobodHas
noarpynna (b-rpynna)», manble u OOJbIIME MEPUOABI, COOTHOCHUTH
0003HAaYEHUsI, KOTOphIE HMEIOTCS B MEPUOJUYECKOW Tabiuue, ¢
YUCJIOBBIMM  XApPAKTEPUCTUKAMU  CTPOCHUSI  aTOMOB  XHMMHUYECKHUX
AJIEMEHTOB (COCTaB U 3apsia  sapa, oOIIee YHCIO DJISKTPOHOB H
pacmpeneseHue HMX 1O JJCKTPOHHBIM CIOsIM), OOBSICHATH OOIIHE
3aKOHOMEPHOCTH B M3MEHEHHHM CBOMCTB JJIEMEHTOB M MX COCAWHECHHUI B
MpeAeIax MaJIbIX NEPUOJIOB U TJIaBHBIX MOJATPYII C YYETOM CTPOEHUS HUX
aTOMOB;

KJIAaCCU(UIIUPOBATh XUMUYECKUE DJIEMEHTHI, HECOPraHUUYECKUE BEIECTBA,
XUMUYECKUE peakuuu (MO0 YUCIAY U COCTABy YYACTBYIOIIMX B PEaKIMU
BEIIECTB, MO TEIUIOBOMY d(PQEeKTy, M0 U3MEHEHHUIO CTETICHEW OKHUCIICHUS
XUMHUYECKUX 3JIEMEHTOB);

XapaKTepu3oBaTh (OMHUCHIBATH) OOIIME W CHeHU(UUECKUEe XUMHUYECKHE
CBOICTBA MPOCTBIX M CIOXHBIX BEHIECTB, IOJATBEPKIas OINHUCAHUE
puMepaMHi MOJICKYJISIPHBIX M HWOHHBIX YPaBHEHUH COOTBETCTBYIOIIUX
XUMUYECKUX PEaKIU;

COCTABJIATh YpPaBHEHUSI DJIEKTPOJIUTHUYECKONM JUCCOLMAIIMU  KHUCIOT,
LIEJI0YEN U COJIEH, MOJHBIE U COKPAIEHHbIE YPABHEHUS PEAKIIUA MOHHOIO



OoOMEHa, ypaBHEHHS PEAKIUH, TMOATBEPKIAOIINX CYIICCTBOBAaHUE
TCHETHYECKON CBSI3M MEXy BEIIECTBAMH PA3TUIHBIX KJIACCOB;
pacKpbIBaTh CYIIHOCTh OKHUCJIUTEIbHO-BOCCTAHOBUTENIBHBIX — PEAKIUN
MOCPEZCTBOM COCTABIICHHSI SJIEKTPOHHOTO OajlaHCca dTUX PEaKITuii;
MPOrHO3UPOBATh CBOWCTBA BEIIECTB B 3aBUCHUMOCTH OT HMX CTPOCHUA,
BO3MO)XHOCTH TIPOTEKAHHMSI XUMUYECKUX TMPEBPAIICHUN B pPa3TMYHBIX
YCIIOBUSX;

BBIYHCIIATH OTHOCUTEIBHYIO MOJIGKYJSIPHYIO W MOJIIPHYIO  MAcChl
BCIIICCTB, MAacCCOBYIO JOJF0 XHMHYECKOTO DJJeMeHTa 10 QopMyIie
COCIIMHEHHS, MACCOBYIO JIOJTIO BEIIECTBA B PACTBOPE, MPOBOAUTH PACUETHI
M0 YPaBHEHUIO XUMUYECKON PEaKIIHH,

coOmonaTe  MpaBWjia  MOJb30BAaHUS  XMUMHYECKOH  TMOCYIOH U
nabopaTopHbiM 000pYyIOBaHHMEM, a TakkKe TIpaBwiIa OOpalieHuss C
BEIIECTBAMH B COOTBETCTBUU C HMHCTPYKIUSMH II0 BBITTOJHEHUIO
7a00paTOPHBIX XHUMHUYECKUX OIBITOB IO TIOJYYCHHI0 W COOMpaHUIO
ra3000pa3HbIX BEMIECTB (aMMHUAaKa U YIIIEKUCIIOTO Tasa);

MPOBOAUTH  PEAKIMU,  TOATBEPKIAIONIME  KAYECTBEHHBIM  COCTaB
Pa3IMYHBIX BEIECTB: PACMO3HABATh OIMBITHBIM IYTEM XJIOPHII-, OpOMUI-,
uonu-, kKapobonar-, ¢ocdar-, CwIMKaT-, Cyiabhar-, THIAPOKCUI-HOHBI,
KaTHOHbI aMMOHHUS W HWOHBI M3YYCHHBIX METAJIJIOB, MPHUCYTCTBYIOIINE B
BOJIHBIX PACTBOpPaX HEOPraHUYECKUX BEIIECTB;

MPUMEHSATh OCHOBHBIC OIEpAIlMH MBICITUTEILHON ACATEIHPHOCTA — aHAJIM3
U CHHTE3, CpaBHEHHE, OO0OOIIEeHHe, CHUCTEeMaTH3allui0, BBISBICHUE
MPUYUHHO-CJICICTBEHHBIX CBSI3€M — JJII M3y4EHUs CBOWCTB BEIIECTB H
XAMUYCCKUX PEaKIMH, EeCTCCTBEHHO-HAyYHbIC METOAbl ITO3HAHHS —
HAOJIIO/ICHUE, M3MEpPEHUE, MOJCIUPOBAHHUE, DKCICPUMEHT (pEaIbHBIA H
MBICJICHHBIH ).



TEMATHUYECKOE IINTAHUPOBAHHUE

8 KUIIACC
KosnuecTrBo yacoB
Ne HaumeHoBanue pa3nenoB u DJIeKTPOHHBIE (LM poBbIe)
n/n TeM NMPOrpaMMbl Bceero Konrpoanuere Hpakrueckue oOpa3oBaTe/ibHbIE pecypChl
padoThI padoThbI
Paspnea 1. llepBoHayajibHbIe XMMUYECKHE NOHATHS
Xumust — BakHas 00J1aCTh
11 €CTEeCTBO3HAHMS U 5 ) bu6mmoreka [JOK
MPaKTUYECKOU JIESTEIIbHOCTH https://m.edsoo.ru/7f41837¢c
YyeJnoBeKa
12 BemecTBa n xumuueckue 15 | bubmumoreka [IOK
peakuuu https://m.edsoo.ru/7f41837¢
Uroro no pazneny 20
Pa3nen 2. BaxkHelinue npeacTaBuTe 1M HEOPraHU4eCKMX BelleCTB
)1 Boznyx. Kucnopon. ITonsitue 6 bu6mmoreka [IOK
00 okcHaax https://m.edsoo.ru/7f41837¢
5 Bognopon. [lonsitue o kucnorax g | bu6mmoteka [IOK
U COJIIX https://m.edsoo.ru/7f41837¢
)3 Bopa. PactBopsl. [TonsiTHE 00 5 | | bu6moreka [IOK
OCHOBaHHUSIX https://m.edsoo.ru/7f41837¢c
54 OCHOBHEIE KJIaCCHI 1 1 1 bu6moreka IIOK
HEOPraHWYECKUX COCIUHEHUN https://m.edsoo.ru/7f41837¢
Uroro no pazneny 30

Pasnea 3. Ilepuoauveckuii 3akon u [lepuoanyeckasi cucrema xumudeckux 31eMeHToB /. U. MenaeneeBa. CTpoeHune aToMOB.

XumMudeckas cBsi3b. OKMCINTEIbHO-BOCCTAHOBHTEIbHbIE Pe€aKIuu




[lepuoanyeckuii 3aK0H 1

31 [Tepuoamyeckasi cucrema 7 bu6morexa IIOK
’ XUMHUYECKUX 31eMeHToB JI. U. https://m.edsoo.ru/7t41837¢
MenneneeBa. CTpoeHue aroma
XuMHUeCcKas CBA3b.
3.2 OKUCIUTETBHO 8 bubmorexa HOK
' https:/m.edsoo.ru/7f41837¢
BOCCTAaHOBUTEIHHBIC PEAKIIUH
bu6moreka [IOK
1
Hroro no pasneny > https://m.edsoo.ru/7f41837¢c
P 3 but6moreka [JOK
C3CPBHOC Bpemi https://m.edsoo.ru/7f41837¢
OBIIEE KOJIMYECTBO YACOB I10 68
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9 KUIIACC

KoanuectBo 4acos DJIeKTPOHHbIE
HaumeHoBaHue pa3iesioB u TeM uugposbie
Ne n/m P Konrpoabnsie | Ilpakrnueckue (1pp )
NpOrpaMMbl Bcero oOpa3oBaTe/bHbIEC
padoThI padoThI
pecypcsl
Paspnes 1. BemiecTBO M XUuMHUYECKHE peaKM K
11 IToBTOpeHue u yriydiieHue 3HaHUuI 5 | bubmotexa IIOK
’ OCHOBHBIX Pa3ZeJIoB Kypca 8 Kiacca https://m.edsoo.ru/7f41a636
12 OCHOBHBIE 3aKOHOMEPHOCTH XUMUYECKUX 4 bu6moreka [IOK
’ peaxuui https://m.edsoo.ru/7f41a636
13 DJIEKTPOJIMTHYECKAS TUCCOLMALUS. g | | bubmorexa [IOK
' XUMHUYECKHE PEAKIUU B PACTBOPAX https://m.edsoo.ru/7f41a636
Utoro no pazneny 17
Pa3nen 2. HemeTraiibl M MX COeAMHEHUS
21 OO0m1ast XxapaKTepuCTUKAa XUMUY eCKIX 4 : bubmorexa [JOK
' sanemenToB VIIA-rpynmel. ["anorexst https://m.edsoo.ru/7f41a636
OO01mas XxapakTepuCTUKa XMMHYECKUX
2.2 anemeHTOB VIA-rpymmel. Cepa u eé 6 bubmorera IIOK
' 124 P https://m.edsoo.ru/7f41a636
COEIMHEHUS
OO01mas XxapakTepuCcTUKa XHMHYECKHX
but6moreka [JOK
2.3 aneMeHToB VA-rpymnmbl. A3oT, pochop u ux 7 1
https://m.edsoo.ru/7f41a636
COEJIMHEHUS
OO0m1ast XxapaKTepuCTUKAa XUMUY ECKIX
2.4 anemenToB IVA-rpynmel. Yraeposa u 8 1 2 bubmioreia LIOK
. . by ' poa https://m.edsoo.ru/7f41a636
KPEMHUN U UX COCTUHEHUS
Hroro no pasaeny 25




Paznesa 3. MeTaJsIBI M X COCIUHECHUS

bubmmoreka [IOK
. 7| 4
31 (Obue CROHCTBA MeTaLIOR https://m.cdsoo.ru/7f41a636
. bubmumoreka [IOK
3.2 Baxkueiimme MeTanibl 1 UX COSIUHCHUS 16 hitps://m.edsoo.ru/7f41a636
Uroro no pazneny 20
Pa3nen 4. Xumus u okpyxkaonias cpeaa
4.1 B Ba M MaTepHaibl B )KU3HU YEI0BEKa 3 bubmorexa HOK
' cect p https://m.edsoo.ru/7f41a636
Hroro no pazneny 3
PesenBHOE BheMS 3 bubmmoreka [IOK
pBHOC BP hitps://m.edsoo.ru/7f41a636
OBIIEE KOJIMYECTBO YACOB IIO ITPOI'PAMME 68







IHOYPOYHOE IINTAHUPOBAHHUE
8 KNIACC

Ne
n/n

Tema ypoka

KoaunuecTBo yacos

Bcero

KonTpoibHabIe
padoThbI

IIpakTHnueckue
padoThI

Jara
H3Y4YeHHS

IIpenmer xumun. Posb XuMHUM B )KU3HU
yeJioBeKka. Tela v BelecTBa

Ilonsarue o METOAaX ITO3HAHUA B XUMUHU

[MpakTueckas padota Ne 1 «IIpaBuna paboTsl
B J1a00paTOpHH U MPUEMBI OOpALLIEHUS C
1a00paTOPHBIM 000PYIOBAHUEM)

Yuctele Betectsa U cMecu. CriocoObl
pasjzienieHust cMecei

[Ipaktueckas paborta Ne 2 «Pa3nenenue
cMeceil (Ha mpruMepe OYMCTKH MTOBAapEHHOH
COJIN)»

ATOMBI U MOJIEKYJIBI

XuMHUecKHe 31eMeHThI. 3HaKU (CHMBOJIbI)
XMMHUYECKUX 3JIEMEHTOB

HpOCTLIe 1 CJIOXKHBIC BEIICCTBA

ATOMHO-MOJIEKYJIIPHOE yYEHHE

10

3aKOH IIOCTOSIHCTBA COCTAaBa BEILECTB.
Xumnueckas popmyia. BaieHTHOCTE aTOMOB
XUMHUYECKUX 3JIEMEHTOB

11

OTHOCHTENIbHAS aTOMHAsT Macca.
OTHOCHUTEIIbHAS MOJICKYJISIpHasd Macca




MaccoBast 7011 XMMHYECKOr 0 dJIeMEHTA B

12
COCIMHECHUH

13 KommuectBo BeniectBa. Monb. MonsipHas
macca

14 du3nUecKre U XUMHYSCKUE SIBJICHHS.
XUMHUYECKas peaKust

L5 [Ipu3HaKu 1 ycIoBUsI MPOTEKAHUS
XUMUYECKUX PEaKIMil

16 3aKOH COXpaHEHHS MACChI BEIIECTB.
XUMHYECKHE YPaBHECHUS

17 Brrunciaenus KojudecTBa, Macchl BEIIECTBA I10
YpaBHEHUSIM XUMHUUYECKUX PEAKIIHI
Knaccudukanust XUuMU4eCKUX peaKui

18 (coeqmHeHUs, Pa3I0KEHHUS, 3aMEIICHHUS,
oOMeHa)
M. B. JIOMOHOCOB — y4€HBIi-

19 sHuuKIoneauct. O6o0IIcHNE U
CHCTEMAaTH3aINs 3HAHUH

20 Kontponbsnas pabora Nel mo teme «Bemectsa
Y XUMHYECKHE PEAKIIUN»
Bo3ayx — cmech razon. CocraB Bo3ayxa.

21 Kucnopon — sneMeHT u nmpocToe BeliecTBO.
O30H
dOu3nyecKkne 1 XUMUIECKUE CBOMCTBA

22 KHCI0poJa (peakuu OKHCIIEHUS, TOPEHUE).
IlonsTue 00 okcumax

23 CniocoObl OJIy4eHUsI KUCTIOPO/ia B

71a00paTOPUH U POMBIIILIEHH OCTH.




[Ipumenenue kucmopona

TennoBoi 3((HEeKT XUMHYECKOW peaKIlnH,

24 IIOHATHE O TEPMOXUMHUUYECKOM YPaBHEHUHU,
9K30- U IHJIOTEPMUUYECKUX PEAKITUIX
TonnuBo (HEPTH, yroib U METaH).

25 3arpsi3HEHHE BO3/1yXa, CIIOCOOBI €ro
Mpe10TBpaICHUS
[Tpaktrueckas padota Ne 3 o Teme

26 «[lonydenue u cobupanue Kuciopoza,
U3Y4YEHHE €ro CBOMCTBY

7 Bonopon — 31eMeHT 1 IpoCcTOE BEIIECTBO.
Haxoxnenue B npupoze

)3 du3nyecKre U XMMUYECKUE CBOMCTBA
Bozopoja. [Ipumenenue Bogopona

29 [TonaTue o KUCIOTax U COJISAX

30 CniocoObl oJy4eHHs BOLOPOa B
nabopaTopuu
[IpakTueckas pabota Ne 4 o reme

31 «[Tonyuenue u cobupanue Bo0poaa,
WU3yYEHHE €rO CBOMCTBY»

32 MoutsipHbIii 00BEM Ta30B. 3aKOH ABOTraapo
Boruncnenust 00b€Ma, KOJIMYECTBa BEIIECTBA

33 rasa o ero U3B€CTHOMY KOJIMYECTBY
BELIECTBA U 00BbEMY
Brruuciienusi 00bEMOB ra30B M0 YpaBHEHHUIO

34 peaKkIuy Ha OCHOBE 3aKOHA 00bEMHBIX
OTHOILIEHUI Ta30B

35 dusuueckue U XUMHYECKUE CBOMCTBA BOJEI




36

CocraB ocHoBanuii. [lonsitue 00 nHANKATOpaX

Bopna kak pactBopuTens. HacelleHHbie 1

37 HEHACBIIIEHHbIE PACTBOPBI. MaccoBas 10
BEIIECTBA B pacTBOpE
[Ipaktuueckas padota Ne 5 o Teme

38 «IIpurorosiieHre paCTBOPOB € ONPEEIEHHOU
MaccoOBOH /10J1€H paCTBOPEHHOIO BELIECTBA»

39 KonTtponbsHas padora Ne2 o teme
«Kucnopon. Bogopoxn. Bonga»

40 Oxcuapl: cocTaB, Kiaccuukaus,
HOMEHKJIaTypa
[Tonyyenue u XuMHU4yecKre cBOMCTBA

41 KHCIIOTHBIX, OCHOBHBIX U aM(OTEPHBIX
OKCHJIOB

42 OcHoBaHus: cOCTaB, Kiaccupuranus,
HOMEHKJIaTypa

43 [TonyyeHnue u XuMHU4Y€ECKHE CBOWCTBA
OCHOBAaHUHI

44 Kucnotsr: cocraB, kinaccuduxanus,
HOMEHKJIATypa

45 [lonyyeHnue u XuMHUYeCKHE CBOMCTBA KUCIIOT

46 Conu (cpeaHue): HOMEHKIIATypa, CIIOCOOBI
MOJTyY€HUs, XUMUYECKHE CBOMCTBA
[IpakTrueckas padbora Ne 6. Pemenue

47 JKCIIEPUMEHTAJIbHBIX 3a/1a4 M0 TEME
«OCHOBHBIE€ KJIACCHI HEOPraHUYECKUX
COCIUHECHUI»

48 I'enernueckas cBA3b MEXAY KIIaCCaMU




HEOPraHWYECKUX COCTUHEHUHN

49

O0001Ie e U cucTeMaTu3anus 3HAaHUN

50

KonTtponsnas padora Ne3 mo teme "OcHOBHBIC
KJIACChI HEOPTAaHUYECKUX COSTMHEHUM"

51

HepBI)Ie ITIOIIBITKHN KHaCCI/I(bI/IKaHI/II/I
XUMHUYECKUX 3y1eMeHTOB. IloHsaTHE O rpymmax
CXOJHBIX 3JICMCHTOB

52

Ilepnonnuecknii 3akoH u llepuonuyeckas
CHCTEeMa XUMHYECKUX 31eMeHToB [l. H.
MenpeneeBa

53

[Tepuoapl, rpyMIIbL, TOATPYIIIBI

54

Crpoenue atromoB. COCTaB aTOMHBIX SIZIED.
N3otomnsl

55

CrtpoeHue 3MeKTPOHHBIX 000JI0YEK AaTOMOB
anemeHToB [lepuonnueckoit cucremsr /l. U.
MenneneeBa

56

XapakTepucTuKa XMMHUYECKOT0 JIEMEHTA IO
ero noJjioxkeHuto B [lepuoanyeckoii cucreme
J. 1. MenneneeBa

57

3nauenue [leppoanueckoro 3akoHa JJis
pa3BUTHS HAyKH U nipakTuku. . W.
MenpeneeB — y4€HBIH, MTeAAror U rpakJIaHuH

58

Pe3epBHbIii ypok. O0001IeHNHE 1
cucTeMaru3anus 3HaHui / Beepoccuiickas
poBepoyHas pabora

59

Kontponbsnas pabora Ned mo teme «CtpoeHne
aToma. XuMHUecKas CBs3b» / Beepoccuiickast
MpoBepovHas paboTa




DNEeKTPOOTPULIATEILHOCTH ATOMOB

60 XUMHYECKUX dJIEMEHTOB !

61 HNonHas xumuueckas CBI3b 1

62 KoBanenTHas noyisipHast XuMu4eckas CBS3b 1

63 KoBasieHTHas HenmoisipHasi XUMHUUYECKas CBA3b 1

64 CrerneHb OKUCIIEHUS 1

65 OKHCIINTENBHO-BOCCTAHOBUTEIIBHBIE PEAKIIUN 1

66 OKuCIMTENN U BOCCTAHOBUTEINN 1
PesepsHbIii ypok. O6001ICHHE 1

67 cucTemMaTu3alus 3HaHui o reme «CTpoeHue 1
aToMa. XMMHUYECKas CBSA3b»

68 PesepBHblii ypok. O00011eHNE U |
CHCTeMaTH3alHs 3HAHUI
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9 KUIIACC

Ne
n/n

Tema ypoka

KoaunuecTBo 4acoB

Bcero

KoHnTpoJbHbIe
padoThbI

IIpakTnueckue
padoThbI

Jara
H3Y4YeHHS

[Tepuonnuecknii 3akoH. Ilepuoanyeckas
CHCTeMa XMMHYECKHUX d1eMeHTOoB JI. 1.
MenpeneeBa

3aKOHOM€pHOCTI/I B U3MEHEHHUU CBOICTB
XUMHUUYCCKUX IJICMCHTOB IICPBLIX TpéX
IepruoaoB

Knaccudukanus u HoMeHKIATypa
HEOPraHWYECKUX BEIIECTB

Buabl xuMuyeckoi CBSI3U U TUIIBI
KPUCTAUIMYECKUX PEMIETOK

Kontponbshas pabora Nel mo reme
«IToBTOpEHME N yriryOaeHne 3HAaHUN
OCHOBHBIX Pa3JieIoB Kypca 8 Kiacca»

Knaccuukanus XMuMUIECKUX peaKkIuil 1o
pa3IMYHBIM ITPU3HAKAM

[TonsiTHE O CKOPOCTH XMMHYECKOU PEAKLIUH.
IToHsATHE O TOMOTE€HHBIX U I€TEPOr €HHBIX
peakuuax

[TonsiTHE 0 XUMHUYECKOM PaBHOBECHUHU.
DaxTOpPHI, BIAUSIONINE HA CKOPOCTh
XUMHYECKOHN PEaKIuu U MOJTO0KEHHE
XUMHUYECKOTO PABHOBECHS

OKHCIIUTEIRHO-BOCCTAHOBUTEILHBIC




peakiuu

Teopust 31EKTPOTUTUUECKOMN AU CCOIUAIINH.

10 CuitbHBIE U CJIa0BIE YIIEKTPOIUTHI

11 HoHHbIE ypaBHEHHS peaKLMil
XUMHYECKHE CBOMCTBA KUCIOT X OCHOBaHUU

12 B CBETE MPEIICTABJICHHUH 00
ANEKTPOIUTHICCKOMN TUCCOITUAIINH
XVWMHUYECKHE CBOKCTBA COJIEH B CBETE

13 MIPECTaBICHUN 00 AIIEKTPOIUTHY ECKOI
JUCCOLIMATIIH

14 [Tonsarue o rugposuse comnei

15 O06o00meHne u cucTeMaTH3aus 3HaHUK

16 [IpakTrueckas padora Ne 1. «Pemienue
SKCIIEPUMEHTAJIbHBIX 3a/1a4»
KonTtponbehas pabora Ne2 mo reme

17 «INEKTPOTUTHY ECKAs U CCOLAALTHS.
XUMHUUYECKHE PEAKITUU B PACTBOPAX)

13 OO01mast XxapakTeprCTHKA TaJIOT €HOB.
XVWMHUYECKHE CBOMCTBA HA IPUMEPE XJI0pa
Xnoposonopon. CosnsiHas KUCIIOTA,

19 XUMHUYECKHE CBOMCTBA, MTOIy4YEHHE,
MIPUMEHEHUE
[Tpaktrueckas padota Ne 2 o Teme

20 «ITony4yeHue consTHON KUCIOTHI, U3yUYCHHE €&
CBOWCTBY»

Brraucnenus mo ypaBHEHUSIM XUMHUYECKUX

21 peakiui, eciii OANH U3 PeareHTOB J1aH B

N30BITKE




22

O6mast xapakTepucTrka 3aeMeHToB VIA-
Ipymnnbl

23

ATTIOTpOITHBIE MOTU(PHUKAIIUU CEPHI.
Haxoxnenue cepsl 1 e€ coeAMHEHUH B
npupoze. XMMUYECKHE CBOMCTBA CEPBI

24

CepoBomopon, ctpoeHue, GU3nIecKue u
XUMHUYECKHE CBOMCTRA

25

Oxcuapl cepol. CepHas Kuciora, GU3ndecKre
¥ XUMUYECKHE CBOICTBA, MPUMEHEHHE

26

XUMHYECKHE PEAKIINH, JIEKALIIE B OCHOBE
MIPOMBIIIJIEHHOT 0 crl0co0a MoJTyYeHus
CEpHOM KHCIIOThl. XUMHYECKOE 3arpsi3HEHNE
OKpY’KAIOIIEH CpeJlbl COCAMHEHUSIMU CEPbI

27

Briuncienne MmaccoBoy 10JIM BBIXOA
IIPOJYKTa PEAKLIMHU

28

OO6m1ast XxapakTepUCTHKA dJIEMEHTOB V A-
rpynmsl. A30T, pacIpoOCTpaHEHHUE B IPUPO/IE,
(bl/IBI/ILIeCKI/Ie 1 XUMHUYEeCKHe CBOMCTBA

29

AmMmuak, ero Gpu3ndeckue U XMMHYECKue
CBOMCTBA, IIOJIy4€HHUE U IPUMEHEHHE

30

[IpakTueckas padora Ne 3 o treme
«IlomyueHne aMMHaKka, U3y4eHHUE €ro
CBOMCTB»

31

A3zoTHas KHCIIOTa, € PU3nYeCcKHe U
XUMUUECKHE CBOMCTBA

32

Hcnonp3oBaHne HUTPATOB U COJICH aMMOHHMS
B KQ4€CTBE MHUHEPATBLHBIX YI00pEHUH.
XUMHUUYECKOE 3arpsI3sHEHUE OKPYKAIOIeH




CpC€abl COCAUMHCHUAMUA a30Ta

33

Dochop. Oxena pochopa (V) u pochopnas
KHCII0Ta, (PU3NICCKUE U XUMHYCCKUEC
CBOMCTBa, OJy4YEHUE

34

Hcnonws3zoBanue ¢pocdatoB B KauecTBe
MUHEPAJIBHBIX y1OOpeHUi. 3arps3HeHne
IPUPOAHOM cpensl hochaTamu

35

VYraepoa, pacnpocTpaHeHHe B TPUPOJIE,
¢buznyecKue 1 XUMHUYECKHUE CBOICTBA

36

Oxcuapl yriaepona, ux Gpu3ndeckue u
XMMHUYECKUE CBOWCTBA. DKOJIOTMYECKHE
Ipo0JIEMBI, CBA3aHHBIE C OKCHJIOM yIIepoaa
Iv)

37

YrospHas KUCJIOTA U €€ COJIN

38

[Ipaktueckas padorta Ne 4 mo Teme
"[lonyuyeHue yriaekuciaoro rasa.
KauecTtBeHHas peakius Ha KapOOHAT-HOH"

39

HCpBOHaanBHLIC IIOHATHS 00 OPraHnv4CCKuX
BCIICCTBAX KAK O COCANMHCHUAX yIrjepoaa

40

Kpemnuii u ero coennHeHust

41

[Ipaktrueckas padota Ne 5. Pemenue
SKCIIEpPUMEHTAJIbHBIX 33/1a4 [0 TEME
«BaxHeire HeMeTaJlIbl U UX COEITUHEHUS»

42

Kontponbehas pabora Ne3 o reme
«BakHeiime HeMeTAJJIBI U UX COEIMHEHU

43

OO0mas xapakTeprucTHKa XUMHY eCKUX
3JIEMEHTOB — METAJI0B. MeTtannnyeckas
CBSI3b U METAJUINYECKAsl KPUCTAJUIMYECKAS




pemérka. @u3nuecKkue cBOICTBAa METaJIOB

XHUMHWYECKHE CBOMCTBA METAJLJIOB.

44 DJIEKTPOXUMHYECKUN Pl HAPSHKEHUI
METAaJIJIOB
Oo6ume crocoOb! MOTYYEHUS METAIIIOB.

45 CmnaBbl. Berunciienus no ypaBHEeHUSIM
XUMHUYECKUX PEaKIIHii, €ClIi OJIUH U3
pEeareHToB COAEPKUT IPUMECH

46 [Tonatue o Koppo3un METaIIOB

47 IllemounbICc METAILIBI

48 OKcHAbl U TUIPOKCHUIBI HATPHUS U KaJIUs

49 IllemouHO3eMEIIbHBIC METAIIIBI — KAJIbIHUNA 1
Maraui

50 Baxueiimue coequHennst Kajabliusg

51 O0001IeHE U CHCTEMATH3allHs 3HAHUIH

52 JXKécTKOCTh BOMBI M CIIOCOOBI €€ yCTpaHEeHUs

53 [Ipaktueckas padorta Ne 6 mo Teme
"YK€cTkoCcTh BOJBI U METOABI €€ yCTpaHEHUs"

54 ATIOMHUHUN

55 AMdoTepHbIe CBOWCTBA OKCHIA H
TUAPOKCUIA

56 Kenezo

57 Oxcuapl, rusipokcuibl U conu xenesa (II) u
xenesa (11I)

58 O0001IeHrEe U cucTeMaTu3anus 3HAaHUN

59 [IpakTueckast pabota Ne 7. Pemenue

OKCIICPUMCHTAJIbHBIX 3a1a4 110 TEME




«BaxHen1me MeTaliIbl U UX COEINHEHUI

Brraucnenus 1o YPaBHCHUAM XUMHYCCKHUX
peaKHHﬁ, €CJIM OAVH M3 pCarcCHTOB 1aH B

60 M30BITKE UITH COIEPKUT HIPUMECH. 1
Brruncnenns MaccoBoi 10JM BBIXO/IA
MPOJIYKTa PEaKIIHH

61 O06o0meHne u cucTeMaTH3aIys 3HaHu| 1

2 KonTtponbsHas padora Ned o teme |
«Baxneiie MeTasuibl U UX COEIUHEHUS

63 BemiecTBa 1 MmaTepHrasibl B TOBCEAHEBHON !
KU3HH 9eJIOBEKa

64 XUMHUECKOe 3arpsi3sHEHHE OKPYKaroIIeH 1
cpensl

65 PoJib XUMHH B pEIICHUU 3KOJOTUICCKHX !
nmpooemM

66 Pe3epBHbIi ypOK. O6O6UH_ICHI/IG u |
CHCTeMaTU3allns 3HAHHUIA

67 PezepBHblii ypok. O00011eHNE U 1
CHCTeMaTh3alus 3HAHUH

68 Pe3epBHBIii ypoK. 0606VH_I€HI/I€ u |
cHCTeMaTu3alus 3HAaHUH

OBIIEE KOJIMYECTBO YACOB I10 ITPOIT'PAMME 68







IMPOBEPAEMBIE TPEBOBAHUSA K PE3YJIBTATAM OCBOEHUA

OCHOBHOMU

OBPA3OBATEJILHON MTPOI'PAMMBI

8 KUIIACC

Kon
NPoBepPsieMoro
pe3yabrara

HpOBepﬂeMble NMpeaAMETHBIC PE3yJIbTaThbl 0CBOCHUSA OCHOBHOM
06pa3OBaTeJIBHOﬁ mporpamMmmsbl OCHOBHOTO od1ero 06pa30BaHl/lﬂ

1

ITo Teme: ((HepBOHaLIaJ'II)HBIe XUMHYCCKUC ITOHATHUA»

1.1

pacKpblBaTh CMBICI OCHOBHBIX XMMHYECKUX IIOHATHUH: aToM,
MOJIEKYJIa, XUMUYECKUW DIIEMEHT, IMPOCTOE BELIECTBO, CI0XKHOE
BEILIECTBO, CMeCh (OAHOPOAHAS M HEOJHOPOAHAs), BAJEHTHOCTb,
OTHOCHUTEJbHAs AaTOMHAas M MOJEKYyJIsipHas Macca, KOJIMYECTBO
BEIIECTBA, MOJb, MOJISIpHas Macca, MaccoBas JOJS XUMHYECKOIo
JJIEMEHTa B COEIUHEHHH, MOJISIPHBI 00BEM, XUMHUYecKas peaxius,
KnaccuUKalus  peaknuidi:  peakiuy  COSNWHEHUs,  peakluu
pa3NOKEeHHs, PEaKIUU 3aMelICHUs, peaknuu OoOMeHa, 5K30- U
SHJIOTEPMUYECKHUE DPEAKIHH, TEIIOBOH 3((EeKT peakmuu, pacTBop,

MaccoBas J0Jis BemlecTBa (IPOIEHTHAsI KOHIIEHTpaIus) B pacTBOPE

1.2

HWIIIIOCTPUPOBATE B3aUMOCBA3b OCHOBHBIX XHUMHWYCCKHUX MMOHATHI H

MNPUMCHSATD 3TH MOHATUSA TP ONMMCAHHUU BCIICCTB U UX HpeBpaH_ICHI/Iﬁ

1.3

UCIOJb30BaTh XUMHUYECKYI0 CHMBOJMKY JJIs COCTaBJIEHUS (QOpMYyJI

BEIECTB U YPAaBHEHUN XUMHYECKUX PEaKIIUI

1.4

paCKpbIBaTh CMBICJI 3aKOHOB COXpaHCHUA MacCcChI BCIICCTB,
IMOCTOAHCTBA COCTaBa, AaTOMHO-MOJICKYJSIPDHOI'O Y4YCHHA, 3aKOHa

ABorazipo

1.5

OonpeaAcIiaTh BaJICHTHOCTb aTOMOB OJICMCHTOB B 6I/IHapHBIX

COCOHMHCHUAX

1.6

KIacCU(UIIMPOBATh XUMHUYECKHE peaKnuu (M0 YUCITY U COCTaBy

YYacCTBYIOLIMX B PEAKIIMU BEIECTB, 10 TEMJIOBOMY 3P PeKTy)

1.7

BBIUUCIATD OTHOCHTCIIBHYIO MOJICKYJIAPHYIO W MOJSIPHYHO MAaCChL

BCIICCTB




1.8

BBIUHCIIATh MAacCOBYIO JOJII0O XHMHUYECKOrO 3JIeMEHTa Mo Qopmylie

COCIIMHCHUS,

1.9

BBIYHCIIATh MAaCCOBYIO JOJIFO BECIICCTBA B paCTBOPC

1.10

MPUMEHSTh €CTECTBEHHOHAYYHBIE METOJIBI MTO3HAHUSI — HaOIIOeHHeE,
U3MEpEeHue,  MOJEIUpPOBaHUE,  OKCIEPUMEHT  (peajbHbi U

MBICJICHHBIN )

ITo Teme: «BaxHelue NpeaCcTaBUTEIN HEOPraHUIECKUX BEIIECTB

2.1

pacKpbeIBaATb CMBICI OCHOBHBIX XHUMHYCCKHX HOHSTHI: OKCH I,

KHCJI0Ta, OCHOBAHHCEC, COJIb

2.2

OIpCACIATL MPUHAOJICIKHOCTh BCLICCTB K OHpCI[GJ'IéHHOMy KJIacCy

coeMHeHui 1o Gpopmyaam

23

I(J'IaCCI/I(i)I/IHI/IPOBaTB HCOPraHn4eCCKue BCUICCTBA

2.4

XapakTepu3oBaTh (ONHMCHIBaTh) OOIIME XUMHYECKHE CBOMCTBA
BEIIECTB pa3IMYHBIX KJIACCOB, MOATBEPXkAas ONMCAaHUE MPUMEpaMu

MOJIEKYJIIPHBIX YPAaBHEHUN COOTBETCTBYIOINX XUMUUECKUX PEAKLIMI

2.5

IMPOrHO3UPOBATH CBOIiCTBa B€IIECCTB B 3aBUCHMOCTH OT HX
Ka4€CTBCHHOI'0 COCTaBa, BO3MOXHOCTH TMPOTCKAHUA XHUMHYCCKHUX

HpeBpaIl[eHI/Iﬁ B PA3JINYHBIX YCIIOBUAX

2.6

clieoBaTh IpaBWJIAM  TOJb30BAHUA XUMHUYECKOM TOCYAOH H
nabopaTOpHBIM O00OPYJIOBAaHHEM, a TaKXKe MpaBUiIaM oOpalieHus ¢
BEILIECTBAMH B COOTBETCTBHM C HMHCTPYKUHSIMHU I10 BBIIOJIHEHUIO
1ab0paTOPHBIX XUMHUYECKUX OIBITOB MO MOJYYEHHIO U COOMPAHUIO
ra3000pa3HbIX BEMIECTB (BOIOPOJA M KHUCIOPOJA), MPUTOTOBICHUIO
pacTBOpOB C OIpPENENIEHHOW MAacCOBOM JIOJNIEM PAacTBOPEHHOIO
BEIIECTBA, JIAHUPOBATh U MIPOBOJUTH XUMUYECKUE SKCIEPUMEHTHI 110
pacno3HaBaHUIO pPACTBOPOB ILEJIOYEH H KUCIOT C T[OMOUIBIO

MHAMKATOPOB (J1akMyc, (peHonTanenH, METUIIOPAHX U APYTHE)

2.7

MPOBOJIUThH PACUETHI IO YPABHEHUIO XUMUUECKON PEaKIIUU

I[To Teme: «llepuomuueckuit 3akoH u Ilepumomuueckass cucteMa
xumuueckux sjementoB JI. U. MenneneeBa. CTpoeHHE aTOMOB.

Xumudeckas cBsi3b. OKHCINTEIBHO-BOCCTAHOBUTEILHBIE peaKmum»

3.1

PacKpbIBaTh CMBICI OCHOBHBIX XMMHWYECKUX IMOHATHH: SAPO aToMa,
DIIEKTPOHHBIA CIIOM aToma, aTOMHas OpOWTallb, paguyc aToma,

XUMHUYCCKasA CBsA3b, IOJApHAsA W HCIOJApHAsA KOBAJICHTHAA CBA3b,




ANEKTPOOTPULIATENbHOCTh, HWOHHAsl CBSI3b, HWOH, KATHOH, AHWOH,

CTCIICHb OKUCJIICHU A

3.2

KHaCCH(pHHHpOBaTB XUMHYCCKHUE 3JICM CHTBI

3.3

OINUCHIBATh M XapaKTepu3oBaTh Tabmmunyio (opmy Ilepuommueckoit
CHUCTEMbl XHMHUYECKHX DJEMEHTOB: pa3iuyaTh MOHSTHS «TJIaBHAs
noarpynmna (Arpymma)»y u «moboyHas moarpynmna (brpymma)y,

«MaJjiple» U «OONbIIne) I CpHOJbL

34

packpeiBaTh cMbIca Ilepuonmueckoro 3akona .M. Menneneesa:
JEMOHCTPUPOBATh IOHUMAHNUE NIEPUOAUIECKOM 3aBUCUMOCTH CBOMCTB
XMUMHYECKUX DJJIEMEHTOB OT HUX InoJoxkeHus B Ilepuognueckon

CUCTEMC

3.5

COOTHOCHTH  OOO3HA4YECHHS, KOTOpPhIE HWMEIOTCS B  TaliHIle
«[lepuognueckass  cuctema  xumudeckux  snemenToB  J[.H.
MeHnneneeBa» C YHCIOBBIMU XapaKTEPUCTUKAMU CTPOCHHUS aTOMOB
XUMHUYECKUX DJEMEHTOB (cocTaB M 3apsil sAapa, ollee YuciIo

AJIEKTPOHOB M PACHPEEIECHNUE UX 10 JIEKTPOHHBIM CIO0SIM)

3.6

OIIPpCACIIATD CTCIICHb OKHUCJICHHUA 3JICEMCHTOB B 6I/IHapHBIX

COCOHMHCHUAX

3.7

ONpEAeNsTh BHUJ XUMHUYECKOH CBSI3M (KOBaJIEHTHass W HWOHHAs) B

HCOPraHN4YC€CKUX COCANHCHUAX

9 KVIACC

Kon
NpoBEPsSIEMOT0
pe3yJabTara

IIpoBepsieMble npegMeTHbIE Pe3yabTAThI 0CBOEHHS OCHOBHOI
00pa3oBaTe/IbHOI MPOrpaMMbl OCHOBHOI'O 00111ero 00pa3oBaHusi

1

Ilo Teme: ((BCH.[GCTBO U XUMHYCCKasd pCaKIusi»

1.1

pacKpbIBaTh CMBICT OCHOBHBIX XHMHUYECKHX MOHSITHI: pPacTBOp,
AJIEKTPOJIUTHI, HEIIEKTPOJIUTHI, DIEKTPOJUTUYECKAs JIUCCOLMALIMS,
peakiy HOHHOrO OOMEHa, KaTalu3aTop, XMMUYECKOE paBHOBECHE,
obpaTruMble u HeoOpaTHMble peakuuu,
OKHCIIUTEJIbHOBOCCTAHOBUTEIILHBIE peakuuu, OKHCJIUTEb,
BOCCTAaHOBUTENb, OKHUCIEHHME W BOCCTAHOBJIEHHE, aJJIOTPONUS,
aM(OTEepHOCTh,  XHMHUYECKass  CBsI3b  (KOBAJEGHTHAas, HWOHHasd,

MeTaJ’IJ’II/I‘IeCKaﬂ), KpUCTAJUINICCKAA peméTKa, CIlIaBbl, CKOPOCTH




XUMHYECKON peaknu

1.2

WIUIIOCTPpUPOBATh B3aUMOCBA3b OCHOBHBIX XHUMHYCCKUX MOHATHH U

NPUMCHATDL 3TH IMOHATHA IIPHU OIMMCAHKUHN BCIICCTB U UX HpeBpaH_[CHI/Iﬁ

1.3

COCTaBJISITb YPAaBHEHUs JJIEKTPOJUTHYECKOW JIHCCOLMALUM KHUCIIOT,
LIEJ0YEd U COJIEH, MOJIHBIE U COKpAIEHHBIE YPaBHEHUS DPEAKLIMI

WOHHOI'0 OOMEHa

1.4

PaCKpbIBaTh CYHIHOCTb OKHUCIIUTCIbHO-BOCCTAHOBUTCIBHBIX peaKuHﬁ

MOCPEJICTBOM COCTABIICHHS AJIEKTPOHHOTO OanaHca 3TUX peakuuit

1.5

MMpOBOJAUTH paC‘IéTBI IO YPaBHCHHIO XUMHUYECKOMU peaKknuu

IIo Temam: «Hemertamnsl U HUX coeAMHEHHS» M «MeTalibl M HX

COCOAUHCHU A

2.1

XapaKkTepu30BaTh (OMHUCHIBATH) OOLIME U crieNU(UIECKIE XUMUYECKUE
CBOMCTBA MPOCTHIX M CIOXHBIX BEIIECTB, MOATBEpPXkAas ONUCAHUE
MpUMEpPaMH MOJIEKYJISIPHBIX U HOHHBIX YPaBHEHUN COOTBETCTBYIOIIMX

XUMUYECKUX PEAKLIHI

2.2

COCTaBJISITh YPABHEHUSI PEaKlMil, NOATBEPKAAIONIMX CYlIECTBOBAHUE

TEeHETHUECKOM CBS3H MCXKAY BCIICCTBAMU PA3JIMYHBIX KJIaCCOB

23

IIPOTHO3MPOBATh CBOMCTBA BEILIECTB B 3aBUCUMOCTH OT MX CTPOCHHS,
BO3MOKHOCTH IPOTEKAHUSI XMMHYECKUX MPEBPALLECHUN B pa3JIMYHBIX

YCIOBUAX

24

CIIE0BAaTh NpaBUJaM IOJb30BaHMS XMMHUYECKOM MOCynol U
nmabopaTopHbIM 000pYJOBaHHEM, a TaKXKe IpaBHJIaM OOpaIleHUs C
BEIIECTBAMU B COOTBETCTBMM C MHCTPYKLUMSMHU IO BBIIOJHEHHUIO
71a00paTOPHBIX XMMHMUYECKUX OIBITOB MO MOJIYYEHUIO M COOMPAHMIO

ra3000pa3HbIX BELIECTB (AaMMHUAKa U YIJIEKHCIIOrO rasa)

25

NPOBOJUTh PEAKIMU, TOATBEPKIAAIOIINE KAYeCTBEHHBIH COCTaB
pa3MYHBIX BEIIECTB: pACHO3HABATh OIBITHBIM IYTEM XJIOPHI-,
Opomua, woamna, kKapOoHar, d¢ocdar, CHIMKAT, CyJabdar,
TUJIPOKCHIMOHBI, KaTHOHBl aMMOHWSI, MOHBI M3YYCHHBIX METAJUIOB,

IIPUCYTCTBYIOIIHE B BOJHBIX PACTBOPAX HEOPraHUYECKHUX BEIIECTB

[To Teme: «Xumus n oKpyxaromas cpeaa»

3.1

pacKpbeIBaTh CMBICI OCHOBHBIX xuMudeckux mnodstuii: [IJIK

BCIICCTBA; KOPPO3UA MECTAJIJIOB

3.2

NpUMCHATL OCHOBHBIC OIlCpalluu MBICJIMTEIILHOM ACATCIIBHOCTH —




aHaJIM3 ¥ CHUHTE3, CpaBHEHHE, O0000IIeHHe, CHCTEeMAaTH3aLHNIO,
BBIABJIICHUC HpI/I‘II/IHHO-CJ'ICI[CTBeHHBIX CB$I3CI>'I — JJId H3yq€HHﬂ
CBOI?ICTB BCIICCTB MU XUMHUYCCKHUX peaKHI/Iﬁ; GCTGCTBGHHOHaquI)IC
METOAbI IIO3HAHUA — Ha6JIIOI[eHI/Ie, HU3MCPCHUC, MOACIMPOBAHHC,

SKCIEPUMEHT (peasbHbIM 1 MbICIICHHBIH)




ITPOBEPAEMBIE DJIEMEHTBI COAEPKAHUA

8 KUIIACC

Kon

IIpoBepsieMblii 3JIEMEHT COAEPKAHUS

1

HepBOHa‘IaHBHBIG XUMHYCCKUEC ITOHATUA

1.1

Hpe}lMeT XUMHH. POJIb XMMHUM B KM3HHM 4YeJIOBEKa. XHMHS B CHCTEME HayK.
Tena m BemecrBa. PU3MUYECKHE CBOMCTBA BEIECTB. ArperaTHoe COCTOSAHUC

BE€IICCTB

1.2

ITonsiTe 0 MeTOAAX MO3HAHUS B XUMUH. UHCTBIE BEIIECTBA U CMECH. Crioco0b1

pasaciiCHUA cMmecen

1.3

ATOMBI U MOJICKYIJIBI. Xumuuyeckue d31eMeHTBL. CHMBOJBI  XHUMHYECKHX

3JICMCHTOB. HpOCTbIe N CJIO0XXHBIC BE€IICCTBA. ATOMHO—MOJ'IGKYJ'IHPHOG YUCHHUC

1.4

Xumunueckas popmyia. BaaeHTHOCTb aTOMOB XMMHUYECKHX 3JIEMEHTOB. 3aKOH
IIOCTOSIHCTBA ~ cocraBa  BemlecTB.  OTHocuTenbHas ~ aTOMHas — Macca.
OTHOCHUTENBHAs MOJIEKYJISIpHas Macca. MaccoBast 10JIs1 XUMUYECKOT0 3JIEMEHTA

B COCIMHCHHUHA

1.5

Kommuectso Bemectsa. Moisib. MonspHas Macca. B3anMoOcCBsi3b KOJMYECTBA,
Macchl M YHCIA CTPYKTYPHBIX €IUHUI] BellecTBa. Pacuérel mo dopmyrnam

XUMHUYCCKUX COG)II/IHCHI/Iﬁ

1.6

dusnueckrue U XMMHUYECKHUE SIBJICHUA. XHMHUYECKas peakluus U €€ IMPHU3HAKHU.
3aKOH COXpaHEHMsI Macchl BELIECTB. XUMHUecKUue ypaBHeHUs. Knaccupukanus

XUMHUYECKUX peaKuil (COeNNHEHNUs, PAa3JIOKEHNUs, 3aMEeleHHsI, 0OMEHA)

1.7

XUMHYECKHUM YKCIIEPUMEHT: 3HAKOMCTBO ¢ XMMUYECKON NTOCYIOM, C IIPaBUIaMHU
pabotel B jabopatopum U mnpuéMamu oOpamieHuss ¢ JabopaTOPHBIM
o0opylnoBaHHEeM, HW3Y4YEHHE U ONUcaHue (UINYECKUX CBOMCTB 00pa3IoB
HEOpPraHUYECKUX BeIIeCcTB, HaOmoaeHue ¢Gu3ndeckux (IJIaBI€HUE BOCKa,
TasiHUE JIbJ]a, pACTUpPAHUE caxapa B CTYIIKE, KHIIEHUE U KOHJEHCAlUs BOJbI) U
XUMUYECKUX  (TOpeHue  CBeUM, NPOKAJIMBAHWE MEIHOW  ITPOBOJIOKH,
B3aMMOJICHICTBHME MeJla C KHCIOTOW) SBJICHUN, HAONIOAECHWE W OIHCAHHE
MPU3HAKOB TPOTEKAHUS XMMHUUYECKHUX peakiuid  (pas3ioKeHne caxapa,
B3aMMOJCCTBUE CEPHOW KHCIOTHI C XJOPUIOM Oapus, pasloXKeHue
ruapokcuaa meau(ll) mpu HarpeBanuu, B3auMOJICHCTBUE KeJie3a C pacTBOPOM

conmu menu(Il), uzydyenne crocoOoB paszzaeneHust cmecei (C MOMOIIbI0 MAarHUTa,




¢unbTpOBaHME, BHINAPUBAHME, AUCTWIISAIUSA, XpomaTorpadwus), MPOBEICHHE
OYMCTKH ITOBAPEHHOM COJIM, HAOJIIOICHHE U OMTMCAHUE PE3YIbTATOB MPOBEACHUS
OIbITA, WJUIIOCTPUPYIOLIETO 3aKOH COXPAaHEHUS MAaccChl, CO3/laHHE Mojeliei

MOJIEKYJI (IIIapOCTEPIKHEBBIX)

Baxuelmme npeacraBuTeNM HEOPraHMYECKNX BEIIECTB

2.1

Bo3nyx — cmech rasos. CocrtaB Bo3nyxa. Kucimopon — aiemeHT M mpocroe
BenlecTBo. HaxoxkaeHue kuciopoga B mpupoje, pusnueckue U XUMUYECKue
cBoiictBa (peakuuu ropenus). Oxcunbl. [Ipumenenne xucnopoaa. CrocoOsl
MOJTY4YEHHUs] KHUCIOpoAa B J1abOpaTOpUM M NPOMBIIIIEHHOCTH. Kpyrosopot

Kkucinopoza B npupozae. O30H — auioTponHasi MoAU (pUKaLKs KHCI0poa

2.2

TemoBoii 3ppexT XUMHUECKON peakIui, TePMOXUMUYECKIE YpaBHEHUS, IK30-
U DHIOTepMUYECKHE peakluuu. TolIuBo: yrojib U MeTaH. 3arps3HeHne Bo31yXa,

yCHJICHHE MMapHUKOBOTO 3(pdekTa, pa3pylieHrne 030HOBOTO CIIOs

2.3

Bomopon — snemeHT u mpoctoe BemiecTBO. HaxoxkIeHue BoJopoaa B MPHPOJE,
¢usnueckue W XUMHYECKHE CBOMCTBA, MPHUMEHEHHE, CIOCOOBI IOITy4eHHS.

Kucnots! u conu
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MoutsipHbIii 00bEM ra3oB. Pacu€rsl 10 XUMHYECKHM YpaBHCHHAIM

2.5

dusnueckue cBoWcTBa Boabl. Boxma kak  pactBopurenb.  PacTBOpBI
HacelieHnble 1 HEHACBHIIEHHBIE PaCTBOPBLL. PacTBOPUMOCTB BEIIECTB B BOJE.
MaccoBasgs nonsg BemiectBa B pacTBope. XHMMHMYECKHE CBOMCTBA BOJBI.
OcHoBaHnus. Ponp pacTBOpoB B IpHUpOAE M B JKHU3HHU yenoBeka. KpyroBopot
BOABI B IpUpoje. 3arpsA3HEeHue NpUpoAHBIX BoA. OXpaHa U OYHCTKA

MMPHUPOJHBIX BOJ

2.6

Knaccudukanuss Heopranmdeckux coenuHenuit. Oxcuabl. Knaccudukarus
OKCHJIOB: cojieoOpasyronqe (OCHOBHBIE, KHUCJIOTHbIE, aM(OTepHbIE) W
HeconeoOpasyromue. HomeHnknatypa okcuaoB. dusnueckue U XUMHYECKHE

cBoMcTBa OKcuIOB. [lomydeHne okcuioB

2.7

OcnoBanus. Kiaccudukanuss ocHOBaHMA: IENOYM U HEPACTBOPUMEIE
ocHoBaHus. HomeHknaTypa ocHoBaHui. OU3NUECKUE U XUMUYECKUE CBOWCTBA

ocHoBaHuil. [Tosyuenne ocHOBaHUMI

2.8

Kucnoter. Knaccudukanmst xkucnor. Homenknarypa kuciaor. Ousndeckue u
XUMUYECKHEe CBoOMcTBa KHUCHIOT. Psn aktuBHOocTM MetamioB H.H. beketona.

[Tonyuenue kucnot

2.9

Comu. Homenkiatypa cousieil. dusnueckue U XMMHUECKHE CBONCTBA COJIEH.

ITonyuenue conen




2.10

I'eneTnaeckas CBS3b MCKAY KilacCaMU HECOPraHUYCCKHUX COGI[I/IHGHI/Iﬁ

2.11

XUMHUUYECKHM  HKCIIEPUMEHT: KAueCTBEHHOE OIpEIEICHHE  COAepKaHUs
KHCIOpOZa B BO3JAyXe, MONydyeHHe, coOupaHUe, paclio3HaBaHUE W H3ydCHUE
CBOHCTB KHCIJIOpO/a, HaOII0/I€HUE B3aMMOJICHCTBHUS BEILIECTB C KUCIOPOAOM U
YCJIOBHSI BOSHUKHOBEHHS M TMPEKPAIICHUS TOpeHUs (IMokapa), 03HAaKOMJICHHE C
o0pa3llaMM OKCHUJIOB M OINKUCAaHUE HX CBOICTB, TNOJy4deHHe, coOupaHue,
pacno3HaBaHUE U HM3YYEHHE CBOMCTB BOAOpoAa (ropeHue), B3auMOJIeHCTBHE
Bogopoaa ¢ okcuaoM meau(Il) (Bo3MoxkHO MCIIOIB30BaHUE BUEOMATEPUATIOB),
HaOrosieHne 00pas3IoB BEIECTB KOJMYECTBOM | MOJb, HCCIIEIOBaHUE
0COOEHHOCTEH pacTBOpPEHHS BEIIECTB C pa3IMYHOM pPacTBOPUMOCTHIO,
MPUTOTOBIIEHUE PACTBOPOB C OMPEAEIEHHOW MAacCOBOM JIOJIEM PACTBOPEHHOIO
BEIIECTBA, B3aUMOJEHCTBHE BOABI C MeTaUIaMH (HAaTpHEM U KallbLIEeM)
(BOBMOXKHO HCIIOJIb30BaHUE BUAEOMATEPUAJIOB), OIPEACIEHUE pacTBOPOB
KHCIOT M IIeJIoued ¢ IOMOUIbI0 HHIMKATOpPOB, HCCIEIOBaHHE O0Opa3LoB
HEOPraHWYECKUX BEIIECTB PA3JIMYHBIX KJIACCOB, HAOIOJIEHWE W3MEHECHHS
OKpacKM MHAMKATOPOB B pacrBOpax KHUCIOT M LIeNoYell, H3yuyeHHue
B3aumojierictBus okcuaa meau(Il) ¢ pactBopom cepHOM KHCIOTHI, KHUCIOT C
MeETaJJIAMH, PEaKLUI HEUTpaau3aluu, MoJy4eHue HEPACTBOPUMBIX OCHOBAaHU,
BBITECHEHUE OJHOI0 MeETajla JpPyrMM HW3 pacTBOpa COJIHM, peUIeHue
AKCIIEPUMEHTAJIBHBIX 3a/1ad Mo TeMe «BakHeillme Kiacchl HEOPraHWYECKUX

COEeIUHEHUN))

[Tepuoanyeckuii 3axkoH u [lepuoauueckas cucreMa XMMUYECKUX 3JIEMEHTOB
J.N. MenneneeBa. CTpoeHre aTOMOB. XUMUYecKas CBsA3b. OKUCIUTEIBHO-

BOCCTAHOBUTCIIbHBIC PCAKIINH

3.1

IlepBble TNONBITKHM KiIaccUUKALMM XUMUYECKUX 3jeMeHToB. [loHstne o
rpynnax CXOAHBIX 3JIEMEHTOB (ILEJIOYHBIE U IIEJIOYHO3EMENbHbIE METaJUIbI,
raJloreHbl, MHEPTHbIE Tra3bl). DJEMEHTbI, KOTOpble 00pa3yloT am(pOoTepHbIE

OKCHJbI U TUAPOKCHUBL

3.2

[Tepuonnueckuii 3axoH. [lepuognueckas cucreMa XuMu4eckux syementos [[.1.
Menneneesa. KopoTkonepuoaHas u JUTMHHOIIEpU O/THAS bopmbl
Ilepmonmueckoit cuctemsl xumudeckux dieMeHtoB J[.MI. Menneneesa.
Ilepnoner u rpymnmbl. OU3MYECKUN CMBICT TMOPSAKOBOIO HOMEpPA, HOMEPOB

nepnoaa U rpyImibl 3JICMCHTA
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Crpoenne aromoB. CoctaB atoMHbIX saaep. M3oromnbl. Dnektponsl. CTpoeHue

QJICKTPOHHBIX 0007104YEK aTOMOB MEPBBIX 20 XUMHYECKHUX DJIEMEHTOB




ITepnonnueckon cucremsl [[.1. MenneneeBa. XapakTepucTUKa XHMHUYECKOTO

AJIEMEHTA 10 ero noJyoxenuro B [lepuoanueckoii cucreme [I.1. MenneneeBa
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3aKOHOMEPHOCTH HW3MEHEHHUs paguyca aTOMOB XHMHYECKUX 3JIEMEHTOB,
METaJUIMYECKMX M HEMETaJUIMYECKUX CBOWCTB IO TpylnaM H Iepuoiam.
3nauenue Ilepuonnueckoro 3akona u Ilepnonnueckoil CHCTEMBI XUMHYECKUX
AJIEMEHTOB JJIA Pa3BUTHsL Hayku W mpaktuku. J[.MI. MenneneeB — y4€HbId U

rpaKIaHUH

3.5

Xumuyeckas cBs3b. KoBajeHTHas (WoisipHas ¥ HEMOJISIpHAS)  CBS3b.

SJ'ICKTpOOTpI/IHaTeJ'IBHOCTB XUMHUYECKUX deMeHToB. MoHHas CBsA3b

3.6

Crenenb okuciieHus. OKHCINTEILHOBOCCTAHOBUTEIHHBIE PCaKIuu. Hpoueccm

OKMCJIEHUS U BOCCTaHOBJICHU. OKHCIIMTEIN U BOCCTaH OBUTEIIN

3.7

XUMUYECKMIM OSKCIIEpUMEHT: H3ydeHuEe o00pa3l0oB BELIECTB METAUIOB H
HEMETAJUIOB, B3aUMOJEHCTBUE TMAPOKCUAA IIMHKA C pacTBOpaMU KHCIOT U
LIEJI04Y€H, IPOBENECHUE OIBITOB, UUIIOCTPUPYIOLIMX IPUMEPBI OKHUCIUTEIBHO-

BOCCTaHOBUTEIIbHBIX PEaKIMM (FrOpeHHe, peakuy pa3aokKeH s, COSTUHEHUS )

9 KJIACC

Kon

IIpoBepsieMblii 3J1IEMEHT COAEPKAHUS

BemectBo 1 xumunueckas peakuus. [loBropenue

1.1

[Tepunonnuecknii 3akoH. [lepuoanueckas cucreMa XUMHYECKHUX dj1eMeHTOB [.1.
MenneneeBa. CTpoeHHE aTOMOB. 3aKOHOMEPHOCTM B HM3MEHEHUHU CBOMCTB
XMMHUYECKUX JJIEMEHTOB IIEPBBIX TPEX IEPUONOB, KalaMs, KaJIbLHUSI M HX
COCIMHEHUN B COOTBETCTBHM C IIOJIOKEHHEM 3iieMeHTOB B Ilepuoanueckoi

CUCTCMC U CTPOCHHUEM HNX AaTOMOB

1.2

Crpoenue BemiecTBa: BHAbl XUMUYECKOM CBs3M. THIBI KPUCTAIIMYECKUX
PELETOK, 3aBUCHUMOCTh CBOMCTB BELIECTBA OT THUIIA KPUCTAJUIMYECKON PELIETKU
U BHJIa XUMHUYECKOH cBsi3u. Knaccudukaius 1 HOMEHKIATypa HEOPraHUIEeCKUX
BEIIECTB (MEXIYHApPOIHAS W TpPUBHUAJbHAs). XMMUYECKHE CBOWCTBA BEIIECTB,
OTHOCSIIMXCS K  Ppa3jM4YHbIM  KJIACCaM  HEOPraHUYEeCKUX COCIUHECHUMH,

TCHETUYCCKAasA CBA3b HCOPraHNMYCCKNX BCIICCTB

1.3

Knaccudukanus XuMHUUECKUX PeaKkIil M0 Pa3InYHbIM MPU3HAKaM (110 YUCITY U
COCTaBy YYacTBYIOIIMX B pPEaKIMH BEIIECTB, MO TEIJIoBOMY 3(deKTy, Mo

W3MEHEHUIO CTEIeHEeW OKHCIICHUS XUMHUYECKUX 3JIEMECHTOB, IIO 06paTI/IMOCTI/I,




0 YYacTUIO Karaiaus3aropa). OK30- M OJHAOTEPMHYECKHUE PEaKIIMH,

TCPMOXUMHUYCCKUEC YPABHCHU. IlonsaTtue o CKOpPOCTH XHUMHYECKOU pcakuuun

1.4

[TonsiTie 00 OOpaTUMBIX M HEOOPATHMBIX XUMHUYECKUX peakiusax. [loHaTue o
TOMOT€HHBIX M T€TEPOreHHBIX peakiusx. [[oHATHE 0 XMMHYECKOM PaBHOBECHHU.
®dakTophl, BIUSIONME HA CKOPOCTh XHUMHYECKOH pPEAKIUU U TOJIOKCHHE

XHUMHUYECKOTO paBHOBECHUSA

1.5

OKHCIINTENBHO-BOCCTAHOBUTENIBHBIE peaxkuuu, JIEKTPOHHBIH OaslaHC
OKHUCJIMTEJIbHO-BOCCTAHOBUTENbHOU  peakuuu.  CocCTaBiIeHHE  ypaBHEHUH
OKHUCJIUTEJIbHO-BOCCTAHOBUTEIBHBIX pEAKUUA C MCIOJIB30BAaHUEM METOAA

AJIEKTPOHHOTO Oasianca

1.6

Teopust 3ME€KTPOIUTUYECKON AMCCOLUMALMU. DIEKTPOJUTHI U HEIJIEKTPOJIUTHI.
Katnonsl, aHnoHbl. MexaHu3M IuccolMaluy BEIIECTB € Pa3IMYHbBIMU BUAAMHU
xuMu4eckoil cBs3u. Crenenp qucconuanuu. CUIbHBIE U CIa0bIe SJEKTPOJIHTHI.
Peakimun monHoro oOMeHa. YcCIOBUS MPOTEKAHUS PEAKIMI HOHHOTO OOMeEHa,
IIOJIHBIE M COKpAIlEHHbIE HOHHBIE ypaBHEHUs peakuuil. CBOICTBAa KHCIOT,
OCHOBAaHMH M coJied B CBETE€ MPEACTABICHUM 00 DJICKTPOJUTHUCCKOM

nuccoruanuu. KauectBeHHbIe peakiiny Ha HOHBI. [ToHsITHE O TUpOaU3e coen

1.7

XUMHYECKUH DKCIEPUMEHT: O3HAKOMJIEHME C MOJEISAMH KPUCTAIIIMYECKUX
pemEToOK HEOpraHMYeCKHX BEIIEeCTB — METAJUIOB M HeMeTauloB (Tpaduta U
ajMasa), CJIOKHBIX BEIIECTB (XJIOpHAA HATpusl); MCCIEIOBAHUE 3aBUCHUMOCTH
CKOPOCTH XUMHYECKOW peakIuu OT BO3ACHCTBHUS pPa3IUYHBIX (PAKTOPOB;
UCCIIEZIOBAaHNUE  3JEKTPONPOBOAHOCTH  PAcTBOPOB  BEIIECTB,  Ipoliecca
JUCCOLMAIMKM  KHUCIOT, Inejgodeid M cojed (BO3MOXHO HCIOJIb30BaHME
BUJEOMATEPUAJIOB); IPOBEIEHUE OIBITOB, WUIIOCTPUPYIOIIUX IPU3HAKU
IPOTEKaHUs peakIuil HOHHOro oOMeHa (00pa3oBaHME OCajKa, BbIIEIICHUE ra3a,
00pa3oBaHME BOAbBI); OIBITOB, HUIOCTPUPYIOIIUX MPUMEPHl OKUCIUTEIHHO-
BOCCTAHOBUTEIbHBIX PEAKUMN (TOpeHHe, peaklUu Pa3IokKEHUs, COCAUHEHUs);
pacro3HaBaHHE HEOPraHMYECKUX BEILECTB C MOMOIbI0 KAYeCTBEHHBIX peaKLnit

Ha MOHBI; pCIICHUEC OKCIICPUMCHTAJIbHBIX 3aaa4

Hemerannel u ux COCOMHCHUA

2.1

OO6miast  xapakTepucThKa TaqoreHoB. (OCOOEHHOCTH CTPOCHUS ATOMOB,
XapaKTepHbIE cTeneHn OKuciIeHus. CTpoeHrue u GU3NIEeCKHe CBONCTBA MPOCTHIX
BEIIECTB — TaJloTéHOB. XMMHUUYECKHME CBOWCTBA Ha IpUMEpE XJIOpa
(B3aumojeiicTBUE C MeTa/slaMy, HEeMeTallJlaMu, IIeso4amu). XJIOPOBOJIOPOI.

ConsHast KMCNIOTa, XUMUYECKHE CBOMCTBA, TOJlyueHHe, TpuMeHeHue. JlelictBue




XJIOpa M XJIOPOBOJOPOJIa HAa OpraHu3M 4YesjaoBeka. BakHelmme XJIOpHAbl U UX

HaXO0KJICHUE B MIPUPOJIE

2.2

OO6mrast xapaktepucthuka 3jeMeHTOB VIA-rpymnmbl. OCOOEHHOCTH CTpOCHUS
aTOMOB, XapaKTepHbIC CTeneHn okuciaeHus. CTpoeHue U GU3NIECKUe CBOWCTBA
MPOCTBIX BEMIECTB — KHCIOPOJAa W CEPbl. AJUIOTPOITHBIE MOAM(DUKAIIUN
KHCIIOpOJIa M cepbl. XMMHUYECKHE CBOWCTBA cepbl. CepoBONOPOA, CTPOCHHE,
¢usznyeckue W XUMHUYECKHe CBoicTBa. OKCHABI Cephl KaK ITPEACTaBUTEIN
KUCTOTHBIX OKCUAOB. CepHasi KHUCIIOTa, PU3NYECKHMEe U XMMUYECKHE CBOWCTBA
(oOmme kak MpencTaBUTENs Kiacca KUCIOT W crnenuduyeckue). XuMUIecKne
peakiy, Jexallie B OCHOBE MPOMBIIUIEHHOTO CHoco0a MOJydyeHUs CepHOU
kucnotel. [Ipumenenne. Conu cepHOM KUCIOTHL, KaueCTBEHHAs peakius Ha
cynbgaT-uoH. Haxoxaenue cepbl U €€ COEOUHEHUI B MpHpoae. XUMHUECKOe
3arpsi3HEHUE OKPYIKAIOMIEH Cpelbl COCTWHEHUSIMU Cepbl (KUCIOTHBIE JOXKIIH,

3arpsi3HEHUE BO3/LyXa U BOJOEMOB), CIIOCOOBI €0 IPEIOTBPALLEHHUS
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OOmast xapakTepucTuka dy1eMeHTOB VA-rpynmnbl. Oco0EHHOCTH CTpPOEHUs
aTOMOB, XapaKTEPHBIC CTEIICHU OKUCIICHUS. A30T, paclpocTpaHEHUE B IPUPOJIE,
(dusndeckue u xuMu4yeckue cBoiictea. KpyroBopor azora B mpupoae. AMMHAK,
ero (usmyeckne M XMMHUYECKHE CBOWMCTBA, MOJy4YeHHE W npuMeHeHue. Comu
aMMOHHUA, #X (QHU3MYECKHe W XUMHUYECKHE CBOHCTBA, NPHUMEHEHHE.
KauecTtBeHHast peakuusi Ha MOHBI aMMOHHMsI. A30THasi KUCIIOTa, €€ MOJy4YeHue,
¢usznyeckue M XHMHYECKHE CBOHCTBA (OOmIME Kak IPEACTaBUTENsS Kiiacca
KHCTIOT U crenuduieckue). Mcnonp3oBaHue HUTPATOB M COJIEH aMMOHHUS B
KaueCcTBE MUHEPAIbHBIX yMOOpEeHMA. XUMUYECKOE 3arps3HEHUE OKpPYXKarolien
CpeAbl COeAMHEHUSIMU a30Ta (KUCIOTHBIE TOXKIH, 3arpsi3HEHUE BO3/yXa, TOYBBI

1 BOJOEMOB)
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®dochop, amnorponubie Mogudukanuu ¢ocdopa, GU3NIESCKUE U XUMHUCCKHE
cpoiictBa. Oxcua ¢ocdopa(V) u dochopnas kucinora, ¢usnueckne u
XUMHUYECKHME CBOWCTBa, moiydeHnue. VMcnomb3oBanue ¢dochatoB B KauecTBe

MUHEpaJIbHBIX YA00pEeHUN

2.5

O6mas xapaktepuctuka 3jemMeHToB I[VA-rpynmbel. Oco0eHHOCTH CTpOEHHUS
aTOMOB, XapaKTEpHblE€ CTENEHM OKUCICHUS. YTIEpoA, aJUIOTPOITHbIE
Moau(UKallMK, pacHpoCTpaHEHHE B MpHponae, (U3UYECKHE U XUMHUYECKHE
cBoiictBa. Ancopouus. Kpyrosopor yriepona B mpupoae. Okcuasl yriepoja,
X (HU3NYECKHe U XMMHUYECKHE CBOWCTBA, JCWCTBHE HA JKUBBIC OPraHU3MBI,

IMOJTY4YCHUC U TTPUMCHCHUC. OKOJIOTUYECKHE HpO6JICMbI, CBsA3aHHBIC C OKCHJIO0M




yraepona(IV); rumore3a r700ambHOrO MOTENJEHUS KIMMAaTa, HMapHUKOBBIMA
abdext. YrompHas kuciota U €€ coimu, UX (U3HYECKHE M XUMHYECKHE
CBOWCTBA, MOJy4YeHHE M TpUMeHeHHne. KadyecTBeHHas peakius Ha KapOOHAT-
WoHBL. Vcronb30BaHNEe KapOOHATOB B OBITY, MEIAMIIMHE, MPOMBINUICHHOCTH H

CEJIbCKOM XO3SMCTBE

2.6

[lepBoHauanpHbIE MOHATHS 00 OPraHUYECKUX BEHIECTBAX KAaK O COCAMHEHUSIX
yriaepoga (MeTaH, 3TaH, STUJCH, alleTW/IEH, AITAHOJ, TIUILEpPUH, YKCyCHas
kucinoTa). Mx coctaB u xumuueckoe crpoeHue. lloHstue o Ouomoruuecku
BAXKHBIX BEIIECTBAX: JXKHUpax, Oeikax, yrieBojgax — M HUX pOJU B KU3ZHH
yenoBeka. MarepuanbHO€ €IMHCTBO OpPraHUYECKUX M HEOPraHMYeCKUX

COeIMHEHUN

2.7

Kpemnuii, ero ¢usnueckue U XUMHUYECKME CBOWCTBA, IOJy4YeHHE U
npuMmeHeHue. CoeMHEHHS KpeMHUs B mpupoje. OOmme npeacraBieHust 00
okcuzae kpeMHusi(IV) u kpemHueBol kuciaore. CUIMKATBI, X UCIIOIb30BAaHUE B
OBITY, MEIMIIMHE, TPOMBIIIUICHHOCTH. BaskHEHIIIME CTpOUTEIbHBIC MaTEPHUAIIbI:
KepaMuKa, CTEKJIO, IEeMEHT, OeTOH, kene300eToH. I[Ipobiembr Oe3omacHOro

HCIIOJIb30BAHUSA CTPOUTCIBHBIX MAaTCPHUAJIOB B HOBCGI[HCBHOf/i KHU3HU

2.8

XUMHUYECKHHA SKCIIEPUMEHT: M3ydeHHEe O0pa3lloB HEOPraHMYECKHX BEIIEeCTB,
CBOMCTB COJISHOM KHCIJIOTBI; IIPOBEJCHUE KaYECTBEHHBIX PEAKIUN Ha XJIOpUI-
MOHbI M HAOJIOJEHHE MPU3HAKOB HX MPOTEKAHUS; OMNBITHI, OTpakarollue
¢usnyecKkue U XMMHUYECKHUE CBOWCTBA TAJIOTEHOB U UX COETUHEHUN (BO3MOKHO
UCIOJIb30BAaHUE BMJIEOMATEPHAIIOB); O3HAKOMIIEHHE C OOpaslamMu XJIOpHUIOB
(ramoreHu10B); O3HAKOMJIEHHME C oOOpa3lamMu ceppl U €€ COCIUHEHUSIMHU
(BO3MOXXKHO HCMHOJIb30BAaHUE BHJJAEOMATEepUAIOB); HAOIIOAEHUE IMpolecca
o0yrimBaHUs caxapa I1OJ JeHCTBMEM KOHIIEHTPUPOBAHHOW CEPHOW KHCIIOTHI;
U3y4eHHE XUMHUYECKHX CBOWCTB pa30aBIIEHHOH CEpHOW KUCIOTHI, IPOBEAECHUE
KayeCTBEHHOM peakuMu Ha Cyiab(aT-MOH U HaO/oJeHue Mpu3Haka eé
IPOTEKaHUs; 03HAKOMJIEHHE C (U3NYECKUMHU CBOMCTBAMU a30Ta, pocdopa U ux
COEAMHEHUH (BO3MOXKHO MCIOJb30BAaHUE BHUAEOMATEpUasoB), oOpa3aMu
A30THBIX U POCPOPHBIX YAOOPEHUH; MOJIydeHHE, COOMpaHne, pacliO3HAaBAHUE U
U3y4YEHUE CBOWCTB aMMHUAaKa; IPOBEIECHUE KAYECTBEHHBIX pEaKUUN HAa HOH
aMMOHMSI M (ocdaT-MOH U H3yYCHHE TPHU3HAKOB UX IPOTEKAHHS,
B3aMMOJICHCTBHE KOHILEHTPUPOBAHHON a30THOM KHCIOTHI C MEAbIO (BO3MOXKHO
UCIOJIb30BaHUE BHAEOMATEPUAJIOB); H3Y4YEHHE MOJeNell KpPUCTAIIIMUYECKUX
pemiéTok anmasza, rpadura, QyJUiepeHa; O03HAKOMJEHHE C IPOLECCOM

afcopOIUu PacTBOPEHHBIX BELIECTB aKTUBUPOBAHHBIM YIVIEM U yCTPOHCTBOM




IPOTHBOrasa; IMOJy4YeHHE, COOMpaHue, PacllO3HABAaHHWE U M3yUYEHHE CBOMCTB
YIJIEKUCIOro Ta3a; IpOBEJEHHE KaueCTBEHHBIX peakiuil Ha KapOoHaT- U
CWJIMKAaT-MOHbl M H3Y4YEHHME MPHU3HAKOB HMX MPOTEKAaHUS; O3HAKOMIIEHUE C
IPOAYKLHEH CHUIMKATHOW IPOMBIINUIEHHOCTH; PEIIEHHUE SKCIEPUMEHTAIbHBIX

3a7a4 o TeMe «BaskHelmne HeMeTalIbl U UX COSAUHECHUS

MeTaiiel ¥ ux COCAUHCHU A

3.1

OO6m1ast XapaKTepUCTUKA XUMUYECKUX JIEMEHTOB — METAJIJIOB HA OCHOBAaHUM MX
nonoxxkeHns: B llepuommueckoil cucrteMe XuUMHA4YECKUX dneMeHToB /JI..
MenneneeBa u cTpoeHust aToMoB. CTpoeHre MeTaJIoB. MeTtaiuyeckas CBsI3b U
METaJUIMYeCKast KpPUCTAJUTMYECKass pemeéTka. JIEKTPOXUMUUYECKUNU  Psf

HaIpPsHKCHUM METaJIOB

3.2

dusnueckre U XMMUYECKHE CBOMCTBAa MeTa/uToB. OOIIHMe Croco0bl MOTydeHHS
MeTtasuioB. [IoHATHE 0 KOPPO3UM METAJUIOB, OCHOBHBIE CITOCOOBI 3aIIUTHI UX OT
Kopposuu. CruiaBsl (CTajb, YyT'yH, JIOPATIOMUAHNN, OPOH3a) U UX TPUMEHEHHE B

OBITY U TPOMBILIEHHOCTH
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[Ilenounble MeTayuel: nosnoxeHue B llepuopnueckoil cucreMe XMMHYECKUX
anemenToB J[.M1. MenzeneeBa; cTpoeHHe UX aTOMOB; HAaXOXKJIEHUE B IIPUPOJE.
duznueckre 1 XMMUYECKHUe CBOMCTBA (Ha MpuMepe HaTpus U Kanusi). OKCUIbl U
TUAPOKCUIBI HaTpus M Kaimusl. lIpuMeHeHue mIeNoYHBIX METalIoB M HX

COeNMHEHUN
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IllenouHo3eMeNnbHBIE METANIBI MarHuii W KajJdbLMi: IIOJIOKEHHE B
[Tepunonnueckoi cucreMe xumnuueckux anemeHTos .M. Menneneesa; crpoenue
UX aTOMOB; HaxOxieHue B mpupone. dOu3znyeckue M XMMHYECKHE CBOMCTBA
MarHus M KajblHs. BaxHeimme coenuHEHUs] Kaublus (OKCHA, THAPOKCHUI,

comu). JKECTKOCTh BOABI U CIIOCOOBI €€ yCTpaHeHHUsI

3.5

AmoMmunui: nonoxeHue B Ilepuoguyeckoil cUCTEME XMMHUYECKHUX 3JIEMEHTOB
H.W. MenneneeBa; CTpoeHHE aToMma; HaxoXAeHUE B mpupozae. Pusznueckue U
XUMHUYECKHUE CBOMCTBA aIFOMHHUS. AM(OTEpHBIC CBOMCTBA OKCUIA M THIPOKCHIA

AJIFOMHUHUA

3.6

Kenezo: nonoxenue B [lepuoauueckoit cucreMme XumMuueckux sinemeHtos J[.M.
MenneneeBa; CTpoeHHWE aToMa; HaxoxkiaeHUe B Tmpuponae. dusmueckue u
XUMHUYECKHE CBOMCTBa keine3za. OKcuabl, TUAPOKCUIBI W conmn skene3a(ll) u

xeneza(Ill), ux coctas, CBOMCTBA U TIOJTydCHHE

3.7

XUMHUECKUH IKCIIEPUMEHT: O3HAKOMJIEHHE C 00pa3liaMy METAaJIJIOB U CIIJIaBOB,

X (U3MYECKMMH CBOHCTBaMM; HM3Y4YCHHE Pe3yJbTATOB KOPPO3MH METAJIOB




(BO3MOXKHO HCIIOJb30BAHNE BHJICOMATEPHAIIOB), 0COOEHHOCTEH
B3aMMOJCUCTBUS OKCHJAa KaJdblUsd W HATpus C BOJOW  (BO3MOXKHO
UCIOJIb30BAaHUE BUEOMATEPUAIIOB); HCCIIEJOBAHHE CBOMCTB KECTKOW BOJIBI;
mporecca TOpeHHsl JKeje3a B KUciIopoAe (BO3MOXKHO —HCIOJIb30BAaHHE
BUJICOMATEPUAJIOB); MMPU3HAKOB MPOTEKAHUSI KAYECTBEHHBIX PEaKIMii Ha MOHBI
(marnus, kanbuus, amomuHus, nuHka, xenesa(ll) u xenesa(Ill), meau(Il);
HaOJIOICHUE U OMHMCAHUE TPOIECCOB OKPAITUBAHMS TUIAMEHU MOHAMU HATPUS,
Kalusgs W Kajblusd  (BO3MOXKHO  HCIIOJb30BAHWE  BHUACOMATEpPHAJIOB);
uccienoBaHue aM(pOTEPHBIX CBOWCTB THIPOKCHJIA QIIOMHUHHUS U THUIPOKCHAA
[IUHKA; PelIeHNe YKCIIEPUMEHTAIBHBIX 337124 110 TeMe «BakHel e MeTaibl U

X COCANHCHU

XuMUS U OKpy’Karolas cpeaa

4.1

Hossle MaTepuansl 1 TexHosoruu. Benjectsa u marepuaiisl B IMOBCEAHEBHON
JKA3HU 4yenoBeKa. XUMHSA U 310pOBbe. be3onacHoe UCIoNb30BaHUE BELIECTB U
XUMHYECKUX peakuuii B ObITy. IlepBasg momomis mpu XUMHUYECKUX OXKOTax H

OTPaBJICHUSX

4.2

OcHOBBI SKOJIOTUYECKOW  TpaMOTHOCTH. XUMHAUECKOE  3arps3HEHHe
okpyxatotet cpensl [IJIK. Posib XuMuu B pemieHny 3KOJOTHYECKUX MPOOIeM.
[TpupogHble MCTOYHUKU YIJIEBOJOPOJOB (Yyrojib, HPUPOAHBIA Ta3, HEPTh),

HIPONYKTHI UX MepepabOTKH, UX POJIb B OBITY U IPOMBIIIJICHHOCTH
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XUMHUECKHUI SKCIIEPUMEHT: U3y4yeHUe 00pas3lloB MaTepHaioB (CTEKJIO, CIJIaBbI

METaJIJIOB, TOJUMEPHBIE MaTEPUAIIBI)




IPOBEPSIEMBIE HA OI'D 11O XUMHU TPEEOBAHUS K
PE3VJIbTATAM OCBOEHHUSI OCHOBHOM OBPA3OBATEJBHOMN
IMPOT'PAMMBI OCHOBHOI'O OBIIIET'O OBPA3OBAHMSI

Kon
NPoBepPsIeMOro
TpeOoBaHus

IIpoBepsiembie TpeOGOBaHUs K MPeIMETHBIM pe3yJabTaTamM
0230BOr0 YPOBHSI OCBOEHUSI OCHOBHOI1 00pa3oBaTeIbHOM
NPOrpaMMbl OCHOBHOTO 001ero o6pasosanusi Ha ocHoBe ®I'OC

1

IIpencrasiienue:

1.1

O TI03HABAaEMOCTH SIBJICHUH TPHPOIBI, TMOHMMAHUE OOBEKTHBHOM
3HAYUMOCTU OCHOB XMMMYECKOM HAyKH Kak 00JIACTM COBPEMEHHOI'O
€CTECTBO3HAHUS, KOMIIOHEHTa oOuield KyJbTypbl M HPaKTUYECKOil
NeATeIbHOCTH YeJIOBEKa B YCJIOBUSIX COBPEMEHHOIo OOIIeCTBa;

IIOHUMAHHUEC MECTa XUMHHU CPCJIU APYTUX €CTCCTBCHHLIX HAYK

1.2

O HAY4YHBIX MCTOJAaX IMO3HAHH:A, B TOM YHCJIC 3KCIICPUMCHTAJIbHBIX H
TCOPECTUUCCKUX MCTOAAX HCCICAOBAHHA BCIICCTB MU HU3YUCHUA
XHUMHUYCCKHUX peaxunﬁ; YMCHUC HUCII0JIB30BAaThb MOACIIN JJIA

O00BSICHCHHUS CTPOCHUA aTOMOB U MOJICKYJI

1.3

0 cdepax npodeccuoHaTbHON AATEIbHOCTH, CBA3aHHBIX C XUMHEH U
COBPEMEHHBIMM TEXHOJIOTMSIMH, OCHOBAaHHBIMH Ha JIOCTHIKEHUSX
XMMHYECKOI HayKu, 4YTO MO3BOJUT OOYyYaroUIMMCSl paccMaTpUBaTh
XUMHIO Kak chepy cBoeil Oynyrel npodeccnoHanbHOM 1eATeIbHOCTH
U clleJaThb OCO3HAHHBIM BHIOOP XMUMHM Kak MPOQHUIBHOIO MpEeAMETa

IIpH NIEPEX0/I€ HAa YPOBEHb CPEAHEro 001Iero 00 pa3oBaHus

Bnagenue cucreMoll XUMHUYECKMX 3HAHUU M YMEHUC TMPHUMCHATDH

CUCTEMY XUMHUYCCKUX 3H3.HPII>1, KOTOpasd BKIIIOYACT:

2.1

Ba)XXHEHIINE XUMHUYECKUE TMOHATHS: XHMHYECKHHA JJIEMEHT, aToM,
MOJIEKYJIa, BEIIECTBO, IMPOCTOE U CJIOXKHOE BEIECTBO, OJHOPOIHAS M
HEOJHOPOJIHAs CMECh, OTHOCHUTCIBHBIC AaTOMHAas W MOJICKYJISIpHAS
MAaccChl, KOJIMYECTBO BEIIECTBA, MOJIb, MOJIIPHAs Macca, MOJSIPHBIN
00BEM, OKCHJ, KHCIIOTa, OCHOBAHHUE, COJIb (CpemHsis), XUMUYECKas
peakmusi, peakIuu COSAMHEHUS, PEAKUUU Ppa3JOKEHHUs, PEaKINH
3aMelIeHHUs, peakuy oOMeHa, TerIoBOM 3()QeKT peaxiuu, dK30- U
SHIOTEPMHUUYECKUE PEAKIIMH, PACTBOpP, MAcCCOBasi IO XUMHUYECKOTO
JJIEMEHTA B COCJMHEHUH, MacCOBas JIOJIA U MPOICHTHAS KOHI[CHTPALIHS

BCIICCTBA B paCTBOPEC, AAPO aTOMA, 3J'IeKTp0HHI:II71 (0 aToMa, aTOMHas




opOuTanb, paguyc aToMa, BaJEHTHOCTb, CTEIEHb OKUCIICHHMS,
XUMHUYECKas CBA3b, JIEKTPOOTPHULIATEIBLHOCTD, IIOJISIPHAS U HEMOJSpHAas
KOBAJICHTHAs]  CBA3b, MOHHAs  CBS3b, METAJUIMYECKass  CBS3b,
KpUCTaJUIMYeCKass pelmerka (aToMHas, MWOHHAs, MeETaUIM4ecKas,
MOJIEKYJISIpHAs), UOH, KaTUOH, aHMOH, IEKTPOJUT U HEIIEKTPOJIHUT,
NIEKTPOJUTHYECKAsT ~ JUCCOLMAIUS, pPEaKIMM HOHHOro OOMeHa,
OKHUCIINTEIbHO-BOCCTAHOBUTENBHBIE ~ pPEAKIMHM,  OKUCIHUTENb U
BOCCTAHOBUTENIb, OKHUCJIEHUE M  BOCCTAHOBJICHUE, JJIEKTPOJIM3,
XMMHYECKOE paBHOBecHe, oOpaTHMble M HEOOpaTUMBbIE peakIH,
CKOpOCTb XMMMYECKOM peakumu, kKarammsartop, IIJK, xkopposus

MCETAJJIOB, CIIJIaBBbI

2.2

OCHOBOIOJIAraloIllie 3aKOHbl XHMMHUHU: 3aKOH COXPAaHEHHs Macchl,
nepuogudeckuii 3akoH JI.MI. MeHnneneeBa, 3aKOH ITIOCTOSHCTBA

COCTaBa, 3aKOH ABOrajpo

23

TEOPUU XUMUH: ATOMHO-MOJIEKYJIIPHAS Teopus, Teopus

BHGKTPOJ'II/ITI/ILIGCKOI\/II Jucconmuanmuu

Brnanenue ocHOBaMH XMMHYECKOUN TPaMOTHOCTH, BKIFOUAIOIIEH:

3.1

YMEHHE IIPABUIIBHO UCII0JIb30BAaTh N3YUEHHBIE BEIIECTBA U MATEPUAIIbI
(B TOM uMcle MUHEpaJdbHblE YIOOpEHHsS, METAUIbl M CIUIABBHI,
HOPOAYKTHl TepepabOoTKH MPHUPOTHBIX HCTOYHHUKOB YIIJIEBOJIOPOOB
(yrnsi, mpuponHoro rasa, HedTH) B OBITY, CETbCKOM XO3HCTBE, Ha
IPOM3BOACTBE W NMOHMMAHHME 3HAYEHUS JKUPOB, OEIKOB, YIJIEBOAOB
JUIsl OPraHN3Ma 4eJ0BeKa; yMEHUE IPOTHO3MPOBATh BIIMSIHUE BELIECTB

U XUMHUYCCKUX MPOLECCCOB HAa OPraHu3M 4YCJIOBCKA U OKPYXKAIOMIYIO

IPUPOJHYIO Cpeny

3.2

YMCHHC HUHTCIPUPOBATH XHUMHUYCCKHUE 3HAHUA CO 3HAHUAMHU APYIUX

y4eOHBIX IPEAMETOB
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HAJIMYUE OMbITa PabOThI C PAa3NUYHBIMU MCTOYHUKAMU HH(POpPMAINH
no XUMHM (HayyHas M Hay4YHO-IOIYJSIpHAsl JUTEpaTypa, CIOBapH,

CIPaBOYHUKH, HHTEPHET-PECYPCHI)
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YMCHUC 00BEKTUBHO OLCHUBATH I/IH(I)OpMaI_[I/IIO O BCOICCTBAX, HX
MMPEBPAIICHUAX u MNpaKTH4YCCKOM IMPUMCHCHUHU u YMCHUC

UCIOJIb30BaTh €€ JJIs pelleHus] y4eOHO-T03HaBaTebHbIX 33124

BJIa,IICHI/Ie OCHOBaMH ITOHSATHUHHOTO arfmnapata v CHUMBOJIUYCCKOI'O

S3bIKa XUMHH JUIS COCTaBJEHUS (OPMYIT HEOPraHMYECKUX BEILIECTB,




YpPaBHEHHM  XMUMHUYECKMX  pEaKUuid; OCHOBAMH  XUMHYECKOU

HoMeHKJIaTypsl (IUPAC u TpuBHanbHoif)

YMeHne oOBACHATH CBsA3b MOJIOKEHUs dJieMeHTa B Ilepuomnueckoit
CUCTEME C YHCJIOBBIMH XapaKTEPUCTUKAMU CTPOEHUS aTOMOB
XUMUYECKUX OJJIEMEHTOB (COCTaB M 3apsn sapa, oO0IIee YHCIO
AJIEKTPOHOB), PACIPEIACICHUEM DJEKTPOHOB IO DJHEPreTHYECKUM

YPOBHAM aTOMOB IEPBBIX TpéX Nepruoa0B, Kaliuid U KaJIbI U

IIpencraBnenne O  TEPUOAWYECKOM  3aBUCHUMOCTH  CBOMCTB
XUMHUYECKUX DJIEMEHTOB (paauyc aToma, IJIEKTPOOTPHUIATEILHOCTH),
OPOCTBIX M CJOXKHBIX BEIIECTB OT TIOJIOKEHHUSI JJIEMEHTOB B
[lepuonuueckoit cucremMe (B MadbliXx Mepuojax U  TIJABHBIX

HOI[prnHaX) 1 DJICKTPOHHOI'O CTPOCHHA aTOMa

YMmenue kiaccuuuupoBaTh:

7.1

XUMHUYCCKUEC 3JICMCHTEI

7.2

HCOPraHU4CCKHUEC BCIICCTBA

7.3

XUMHUYCCKHUEC pCaKIIUU

YMeHnue onpenensrTh:

8.1

BAJICHTHOCTb M CTCIICHb OKUCICHHUSA XUMHUYCCKUX OJJICMCHTOB, 3apsl

HOHa

8.2

BHU][ XUMHUYECKOM CBSI3U U THII KpI/ICTaHHI/IquKOﬁ CTPYKTYpbI B

COCIMHCHUAX

8.3

XapaKTCp Cpe€Abl B BOJHBIX PAaCTBOPAX BCUICCTB (KI/IC.]'IOT, OCHOB&HI/II7I)

8.4

OKHCJIIUTCIIb U BOCCTAaHOBHUTCIIb

YMeHue xapakTepu30oBaTh GU3NUECKUE U XMMUUYECKHUE CBOICTBA:

9.1

IPOCTHIX BeEIIECTB (KHCIOPOJA, O30H, BOJAOpPOX, TIpadur, anMas,
KpeMHui, a3oT, (ochop, cepa, XJOp, HATPH, Kanuii, MarHui,

KaJIBITH, QJTFOMAHHH, JKEJ1€30)

9.2

CIIOKHBIX BEIIECTB, B TOM YHCIE HX BOJHBIX PacTBOPOB (BOIA,
aMMHaK, XJIOPOBOAOPOJA, CEPOBOAOPOA, OKCHABI U THIPOKCHUIbI
metauioB [-ITA rpymnm, amomunwns, menu (II), nuaka, xenesa (I u
III), oxcunel yraepona (II u IV), kpemuus (IV), azora u ¢pocdopa (111
u V), ceppt (IV u VI), cepHucras, cepHas, a3oTUCTas, a30THas,

docdopHas, yronpHasi, KpEMHHEBAsI KUCJIOTA U UX COJIN)

9.3

IMPOrHO3UPOBATH u XapaKTCpU30BaTh CBOICTBa BCIICCTB B




3aBUCUMOCTU OT HMX COCTaBa W CTPOCHHA, IMPHUMCHCHUC BCIICCTB B
3aBHUCHUMOCTH OT UX CBOf/iCTB, BO3MOXHOCTb ITPOTCKAHUA XUMHUYCCKHUX

npeBpameHHﬁ B PA3JIMYHBIX YCIOBHUAX

YMeHue cocTaBIIsATh MOJIEKYJISIPDHBIE U HOHHBIEC YPAaBHEHUs PEaKUUi, B

10
TOM YHCIIE:
10.1 peakiuii HOHHOTO OOMeHa
10.2 OKHUCIIMTEIIbHO-BOCCTAH OBUTENIBHBIX PEAKIUI
103 WUTIOCTPUPYIOIMX ~XUMHYECKHE CBOWCTBA M3YYEHHBIX KJIACCOB
' (Tpyrmimr) HeOpraHUYECKUX BEIECTB
104 MOJTBEPKAAIOLINX T'€HETHYECKYIO B3aUMOCBSI3b MEXY HUMU
11 YMeHue BBIYUCIATH (IIPOBOIUTH PACUETHI):
111 OTHOCUTEIBHYI0 MOJIEKYJSIPHYI0O U MOJSIPHYIO MacChl BEIIECTB,
' MaCCOBYIO JOJII0 XUMUYECKOT0 AJIEMEHTAa B COCTUHEHUHU
11.2 MacCOBYIO J0JIIO BEILIECTBA B pacTBOpE,
11.3 KOJIMYECTBO BEILIECTBA U €r0 Maccy, 00bEM Ira30B
114 M0 YypPaBHEHUSM XUMHUYECKUX PEAKIUH W HAXOAUTh KOJUYECTBO
' BELIECTBA, 00BEM U MacCy peareHTOB MM MPOJYKTOB peakluu
12 Brnanenue (3HaHWE OCHOB):
OCHOBHBIMH  METOJaMH  HAy4dyHOro TO3HaHWsS  (HaOmroleHue,
121 W3MEpEeHHue, FKCIIEPUMEHT, MOICIIMPOBAHNE) TIPH U3YUYCHUH BEIECTB U
' XUMUYECKUX SIBJICHHH; YMEHHE chopMynmMpoBaTh MpodJieMy |
IPEAJIOKHUTD MyTH €€ pereHus
122 Oe3omacHOi pPabOTBl C XWMHUYECKUMH BEILIECTBAMH, XHMHYECKOM
' MOCY10H 1 TaOOPaTOPHBIM 000pYyIOBaHUEM
npaBuIamMu 0€30MacHOr0 OOpAIlleHUsI C BEIIECTBAMU, UCIOJIb3yEMbIMU
B MOBCEAHEBHOM KU3HU, MTPaBUIAMH TOBEJCHUS B IENSAX COepeKeHHUS
123 3I0pOBBSI U OKpYXAloILeil MNpUpOTHON cpeAbl; MOHMMAaHHE Bpeaa
' (omacHOCTH) BO3AEWCTBUS HA KUBBIE OPraHU3MBI ONpPENeTIEHHBIX
BEIIECTB, CIIOCOOOB yYMEHBIIECHUS M MPENOTBPAIIECHUS MX BPEIHOTO
BO3JICCTBHUS
3 Hannune mpakTHYeCKMX HABBIKOB IUIAHUPOBAHUS M OCYIICCTBICHUS

CIICAYIOINX XUMHUYCCKUX OKCIEPUMEHTOB:

13.1

N3YYCHHC U OIMHUCAHUC (I)H3H‘-I€‘CKI/IX CBOICTB BCIICCTB, O3HAKOMIJICHHC

C (bHSI/IquKI/IMI/I u XUMHUYCCKUMH SABJICHUSAMMU, OIIBITHI,




WJUTIO CTPUPYIOILIKE MPU3HAKU TPOTEKAHUS XUMHUECKUX PEAKLINI

13.2

U3ydeHHue CrocoO0B pa3ieneHus cMecen

13.3

NOTy4YEeHUE KHUCIOPOJa U HU3y4EHHE €ro CBOWCTB; IIOJIy4YeHUE
BOJIOPOZla M U3YYEHUE €r0 CBOMCTB; MOJYyYEHUE YTJIEKUCIIOro raza u

HU3YUYCHHC €TO CBOﬁCTB; MOJYUYCHUC aMMHAKa U U3YUCHHUC €T O CBOMCTB

13.4

IIPUTOTOBJIICHUE PAaCTBOPOB C ONPEAEIEHHOM MaccoBOM AoJel

pacTBOPEHHOIO BELIECTBA

13.5

MIPUMCHEHHNE WHIUKATOPOB (makmyca, METHIIOpaHka u
denondTanenna) I OMpeneseHuss XapakTepa cpeldsl B pacTBopax

KHUCJIOT U LIeJI0UeEN

13.6

UCCIIEJOBAHUE U OINMCAaHUE CBOMCTB HEOPraHMYECKUX BEILIECTB
Pa3JIMYHBIX KJIACCOB; U3y4YEHUE B3aUMOJICHCTBUS KUCIOT C METAJUIAMH,
OKCHUJaMH  METaJUIOB,  PacTBOPUMBIMU U  HEPACTBOPUMBIMHU
OCHOBaHUSIMU, COJISIMH; TOJYYEHHE HEpPAaCTBOPUMBIX OCHOBAHMIA;
BBITECHEHME OJHOIO MeETaJula JAPYrMM M3  pacTBOpa  COJIM;
ucciefoBaHne aM(OTEPHBIX CBONCTB THIPOKCHIOB AQTIOMHUHHS |

LHUHKA

13.7

PCIICHUEC SKCIICPUMCHTAJIbHBIX 3aa4 IO TEMaM: «OCHOBHBIE KJIaCChI
HCOPraHUu4CCKUX COGHHHGHHﬁ)); ((3H€KTp0HI/ITI/ILICCKa$I
JUucCconuanus», «Baxxneimme HeMeTamnbl W HX COCAHUHCHUS,

«Bakueinie MeTaibl 1 UX COCIUHCHUA»

13.8

XAMHYECKHE  JKCHEPUMEHTHI,  FILTIOCTPUPYIOIIME  MPHU3HAKU
IPOTEKAHUsSI PEAKIMii MOHHOTO OOMEHAa; KaueCTBEHHBIC PEaKIMH Ha
NPUCYTCTBYIONIME B BOJHBIX PACTBOPaX HOHBL XJIOPUA-, OpPOMHUI-,
wonun-, cyibdar-, ¢ocdar-, KapOOHAT-, CHIMKAT-aHUOHBI,
THJIPOKCHI-MOHBI, KATHOHBI aMMOHHUS, MarHusl, KaJIbIUs, aJIFOMUHHUS,

kenesa (2+) m xkenesa (3+), menn (2+), muHKA

14

Ywmenue:

14.1

OPEACTABIATh PE3yNbTaThl JKCHEpUMEHTa B ¢GopMe BBIBOJOB,
JOKa3aTeNbCTB, TpadUKOB M TaOJMIl W BBIABIATH IMIIMPUUYECKUE

3aKOHOMEPHOCTH

14.2

yCTaHaBJIMBATb CBA3HU MCKAY pPCaJIbHO Ha6J'IIO,Z[aeMLIMI/I XUMHYCCKUMHU
SBJICHUAMMA W IIPpOLECCAMU, IPOHUCXOAAININMHU B MAaKpO- U MUKPOMHUPE,

00BACHSATD MPUYHHBI MHOFOO6paBI/IH BCIICCTB




HNEPEYEHD 2JIEMEHTOB COAEPKXAHUA, ITPOBEPAEMbBIX HA
OCHOBHOM I'OCYIJAPCTBEHHOM 3K3AMEHE 110 XUMHUU

Kon

IIpoBepsieMblii 3JIEMEHT COAEPKAHUS

HepBOHa‘laHBHBIG XUMHNYCCKUEC ITOHATUA

1.1

Uucteie BemecTBa U cMecu. CriocoObl pa3aeeHus cMmeceit

1.2

ATOMBI W MOJICKYIJIBI. Xumnyeckue daeMeHThl. CHMBOJIBI  XHUMHYECKHX

OJICMCHTOB. HpOCTI)Ie " CJIOXXHBIC BCIICCTBA.

1.3

Xumnueckas popmyna. BaneHTHOCTh aTOMOB XUMUYECKUX 371eMeHTOB. CTeneHb

OKHCJICHUA

1.4

3aK0OH TIOCTOSHCTBA COCTaBa BCIICCTB. OtHoOcHUTENIbHAs aTOMHAs Macca.
OTtHOCHTENIbHAS MOJICKYJIIpHass Macca. MaccoBas 1071 XUMHYECKOTO dJIEMEHTa

B COCINMHCHHNU

1.5

KommuectBo BemectBa. Moab. Momsipaas macca. Monsipablii 00bEM Ta30B.

BzanmocBs3b KOJIMYECTBA, MACCHI U YK CJla CTPYKTYPHBIX €AUHUIL] BEIICCTBA

1.6

Ou3NYeCKUe U XUMHUYECKUE SIBJICHUSA. XUMHUUYECKasl peakuus U €€ MpPU3HAKHU.

3aKOH COXPaHEHMS MacChl BEIIECTB. XUMUYECKUE YPAaBHEHUS

Ilepnonnuecknii 3akoH u [lepmoandeckass cucTeMa XHMHUYECKHX 3JIEMEHTOB

H.N. Menneneea. CTpoeHne aTOMOB

2.1

Ilepnonnyecknuii 3axoH. [lepuoandeckas cucTemMa XMMHUYECKHUX dIeMeHTOB J[.M.
MenneneeBa. Ilepuonsl u rpynnel. @U3NUECKUil CMBICT MOPSIKOBOTO HOMEpA,

HOMCPOB IICprnoJia U I'PYIIIbI 3JICMCHTA

2.2

Crpoenne atomoB. CocrtaB atomHbIX saep. M3oronbsl. Dnexktponsl. CTtpoeHue
AJIEKTPOHHBIX 000J0YeK AaToMOB MepBbIX 20 XMMHUYECKHX 3JIEMEHTOB

[Tepnonnueckoii cucremsl J[.11. Menneneena
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3aKOHOMepHOCTI/I B M3MCHCHHH CBONCTB XMMHYECKHUX DJIEMCHTOB MEPBLIX Tpex
nepnuoa0oB, Kallud, KaJlbOousd (pazmyca dTOMOB, JJICKTPOOTPULATCIIbHOCTH,
MCTAJIMYCCKUX MW  HCMCTAJUIMYCCKHUX CBOI>'ICTB) n Hux COG,Z[I/IHGHI/II\/JI B
COOTBCTCTBHHU C IIOJIOXKCHHUEM JJICMCHTOB B HCpHOHI/I‘{CCKOﬁ CUCTCEME H

CTPOCHHEM UX aTOMOB

Crpoenue BeniecTa

3.1

Xumuueckast cBs3b. KoBasieHTHass (MOJSIpHAass M HEMNOJIsIpHAsi)  CBS3b.
DNEeKTPOOTPULIATEIBHOCTh ~ XMMHUYECKHMX  3JIeMEHTOB.  VOHHass  CBs3b.

Mertamnueckas CBI3b




3.2

Tumel KpuUCTAIMUECKHX PEmETOK (aToMHas, WOHHAS, METaJUIMYecKas),
3aBUCHUMOCTh CBOMCTB BEILECTBA OT THINA KPUCTAJIMYECKON PEETKHM W BHUAA

XUMHUUYECKOU CBSA3U

Baxneiimme mnpencTtaBUTeId HEOPraHMYECKHX BewmecTB. Hemeramnbsl u  HX

COCOHUHCHUA. MeTanis 1 ux COCINHCHUA

4.1

Knaccupukanuss ¥ HOMEHKIATypa HEOPraHWYECKUX COCIMHEHUI: OKCHJIOB
(coneobpasyromue: OCHOBHBIE, KHUCIIOTHBIE, am(poTepHBbIe) "
HecosieoOpasyrolye; OCHOBaHMHM (IIENIOYM W HEPaCTBOPUMBIE OCHOBAHMA);
KUCIIOT  (KHUCIOpPOJCOAEpXKaIe W OECKUCIOPOAHBIE, OXHOOCHOBHBIE U

MHOTOOCHOBHBI€); COJIeH (CPEIHUX U KUCIIBIX)

4.2

duznyeckue MW XUMHUYECKHE CBOMCTBaA MMPOCTBIX  BCIICCTB-HEMCTAJIJIOB!

BOJIOPO/Ia, XJIopa, KUCIOpoa, cephl, a30Ta, hocdopa, yriepoaa, KpeMHHUS
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duznyeckue M XUMHYECKHE CBOMCTBa IMPOCThIX BCIICCTB-MCTAJIJIOB: JINTHA,
HaTpud, KaJlisd, Mardivsa U KaJlbOus, aJJlOMUHUSA, KEJIC3a. 9HeKTpOXHMHq€CKHﬁ

P HANIPSKEHUM METaJlI0B

4.4

DuU3NUECKUE U XUMHUYECKHE CBOMCTBA BOJOPOJHBIX COCIUHEHUN HEMETAJUIOB:

XJIOPOBOJIOPO/Ia, CEPOBOIOPOIA, aMMHUaKa

4.5

duznueckue U XUMHUYECKHE CBOWCTBA OKCHUJIOB HeMeTaiioB: cepbl (IV, VI),
azora(ll, IV, V), docdhopa(Ill, V), yrnepona(ll, IV), kpemuusa(IV). [Tonyuenue

OKCH 0B HEMCTAJJIOB

4.6

Xumuueckue cBorcTBa OkcuaoB: MeTauioB [A-IIIA rpymn, nuuka, memu(Il) u

skenesa(1l, ). TTomyuenre okcuioB MeTaLIoOB

4.7

XUMHYECKHe CBOMCTBA OCHOBAaHUU M aM(OTEPHBIX THIAPOKCUIOB (Ha mpHMEpe
TUAPOKCUIOB  AJIIOMUHHS, JKele3a, IuHKa). [lomydeHnme ocHOBaHUU U

aM(pOTEpHBIX IT'UAPOKCUIO0B

4.8

OOmme XMMHUYECKHe CBOMCTBA KHUCIIOT: XJIOPOBOAOPOTHOM, CEPOBOAOPOIHOMH,
CEpHUCTOM, CEpPHOU, a30THOU, (PocPopHOI, KpeMHUEBOU, yroiabHOU. OcoObie
XMMHUYECKME CBONCTBA KOHLEHTPUPOBAHHOM CEpHOM M a30THOW KHCIOT.

[Tonyyenue KUCIOT

4.9

OO01ne xumMuIecke cBoicTBa cpeaHux coieil. [lomyuenue coneit

4.10

[Tonmyuenue, coOupaHue, paclio3HaBaHHWE BOJOPOJA, KHCJIOpPOaa, aMMHaKa,

YIIIEKHCIIOro ra3a B JIabopaTopuu

4.11

[Tonyyenue amMMuaka, CEpHOW M a30THOM KHMCIOT B IMPOMBIIUIEHHOCTH. O01iue

CIOCOOBI MOTY4YEHHSI METAJIOB




4.12

I'eneTnueckas CBS3b MCKAY KiIaCCaMH HCOPraHNM4YCCKUX COGZ[I/IHCHI/Iﬁ

XUMHUUYECKUE pPEeaKIINu

5.1

Knaccudukanus XuMU4eCKUX peakiuil Mo pa3IMyHbIM MPU3HAKAM: 110 YUCIY U
COCTaBY YYacTBYIOLIMX B PpEAKIMH BEIIECTB, MO TEIIOBOMY 3(QeKTy, Mo

W3MCHEHHUIO CTEIICHEH OKMCICHUS XUMHUYECKIX DJIEMEHTOB

5.2

TemoBoii 3¢ ¢hekT XuMUUECKONH peakIH, TEPMOXUMUYECKHE YpaBHEHUS. DK30-

U DHAOTEPMHUYECKHE PEAKIUU. TepMOXUMUYECKHUE YPABHEHUS

53

OKHCIUTEIFHOBOCCTAHOBUTEIILHBIC pe€aKuunu. OKHCIIUTEIN ¥ BOCCTAaHOBUTEIIM.
Hpoueccm OKHCJICHUA u BOCCTAaHOBJICHUS. SHGKTpOHHI)Iﬁ OataHc

OKHCITUTSIIbHOBOCCTAHOBHU TEIHLH O peakunuun
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TeOpI/IH SHCKTPOHHTHHCCKOﬁ Jucconruanuu. KaTI/IOHBI, AHHUOHBI. BHGKTPOJ'II/ITBI n

HE3JICKTPOJIUTEI. CubHbIC U cIa0bIe 9JICKTPOJIMTHI. CreneHb Jucconmuanmuu
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Peakiiun noHHOIO oOoMeHa. YcCIoBHS IMPOTCKaHUA peaKHI/Iﬁ HOHHOI'O O6M€Ha,

IIOJIHBIC 1 COKpaI_HéHHBIe HOHHBIC YpaBHCHUA peaKI_II/Iﬁ

XuMuUs 1 OKpyKarolasi cpeia

6.1

Bemectsa m marTepualnbl B IIOBCEIHEBHOW >KM3HHM 4eJOBeKa. besomacHoe
UCTOJb30BAaHUE BEIIECTB M XUMHUYECKUX peakiuil B jabopaTopuu u OBITY.

HepBa;I IIOMOIIb ITPU XUMHUYCCKUX OXKOraX U OTpPaBJICHUAX

6.2

XUMHUUYECKOE 3arpsi3HEHHE OKpYXaromed cpeabl  (KUCIOTHBIE — JOXKH,
3arpsi3HEHUE TIOYBBI, BO3AyXa M BOJOEMOB), CIIOCOOBI €ro MPEIOTBPAIICHHS
[Ipenenvunas nonmyctumas koHuentpanus BemectB (I1JIK). Ponp xumum B
pCIIEHUU DJKOJOTHYECKHX TpodsieM. VYcuiieHHe MapHUKOBoro dddekra,

pa3pylieHHe 030HOBOTO CJIOS

6.3

[Mpumenenue cepswl, a3oTa, hocdopa, yriepoaa, KpeMHHUS W UX COCIUHECHHHA B
OBITY, MEIUIIMHE, TPOMBIIUICHHOCTH W CEILCKOM Xxo3siicTBe. [IpuMeHeHume
METaJUIOB W CIUIaBOB (CTajb, YyTr'yH, IIOPATIOMUHUNA, OpoH3a) B OBITY H
MPOMBIIIJICHHOCTH UX coenuHeHuid. [IoHsATHE 0 KOPPO3UU METasIoB, OCHOBHBIC

CIOCOOBI 3aIIUTHI UX OT KOPPO3HH

6.4

[TpupomHbie HCTOYHUKH YTJIEBOJOPONOB (Yroib, MPUPOIHBIA Ta3, HedTs),

MPOAYKTHI UX TIepepaboTKu (OCH3MH), X POJIb B OBITY U IPOMBIIIIIICHHOCTH

6.5

[lepBoHauanpHbIe TOHATHS 00 OPraHUYECKUX BEIIECTBAX KaK O COEAWHEHUSX
yriaepoja (MeTaH, 3TaH, STUJIEH, alleTUJIEH, YTaHOJI, TJUIEPUH, YKCYCHAas KUCIIOTA).
[ToHsiTHEe O OMONOrMYECKH BaXKHBIX BEIIECTBAX: XKHUpaX, OeNKax, yrieBoaax — u uX

POJIH B )KM3HH YCJIIOBCKA




Pacuérnr:

7.1 1o popMyiiaMm XUMHUYECKUX COSTMHEHUI
7.2 Macchl (MacCOBOM) 10JIM pacTBOPEHHOTO BEIIECTBA B PACTBOPE
7.3 10 XUMUYECKHM YPaBHEHUIM




YYEBHO-METOJINYECKOE OBECIIEYEHUE
OBPA3OBATEJIBHOI'O ITPOLOECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIbBI VIS YYHEHUKA
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» Xumust: 9- kinacc: 6a30BbIN YpOBEHB: YUCOHUK; S-€ U3JjaHUE, TIepepadOTaHHOE
INabpuensn O.C., Octpoymon N.I'., CnaakoB C.A. AKkiimoHepHOE 00111ECTBO

«M3narensctBO «lIpocBenienue
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