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HOACHUTEJIBHAA 3AIINCKA

[IporpaMma 1O XUMHUM Ha YPOBHE OCHOBHOIO 00IIero oOpa3oBaHUs
COCTaBJI€HA Ha OCHOBE TpeOOBaHWUU K pe3yjbTaTaM OCBOEHUS OCHOBHOM
o0pa3oBaTeIbHON MPOrpaMMbl OCHOBHOTO OOIIETO 00pa30BaHUs, MPEICTABICHHBIX
B ®I'OC OOO, a Takxke Ha ocHOBe (eaepasbHON pabodeil MporpaMMbl
BOCIIUTAHUS U C YUYETOM KOHLEMIINYU MPENoaBaHusl y4eOHOro npeaMeTa « XuMus»
B 00pa3oBartenbHbIX opranuzanusx Poccuiickoit denepanuu.

[Iporpamma mo xumuu Oa€T MpEACTaBICHHE O LENsAX, OOed CcTpareruu
OoOy4YeHHUs, BOCHUTAHUA M Pa3BUTUSA OOYYAIOUIUXCS CPEJCTBAMU Yy4EOHOTO
MpeaMeTa, YCTaHABJIMBAET o0s13aTeNbHOE MPEIMETHOE cozepKaHue,
MpelyCMaTPUBAECT PACHPENCICHUE €ro MO KIaccaM U CTPYKTYpPHUPOBAaHHUE IO
pasgenaM M TeMaM IMPOrpaMMbl MO XUMHH, OIPEAEISET KOJIUYECTBEHHBIE U
Ka4E€CTBECHHBIE XapaKTePUCTUKU COZIepKAHUS, PEKOMEHYEMYIO
MOCJIEAOBATENBHOCTh  U3YUYECHUSI XHMHUH C YYETOM  MEXIOPEAMETHBIX U
BHYTPUIIPEAMETHBIX  CBSI3€HM, JIOTMKU  y4eOHOro mpolecca, BO3PACTHBIX
OCOOEHHOCTEM OO0ydYaroluxcsi, OMNpenessieT BO3MOXKHOCTA MpeaMera s
peanuzainuu TpeOOBaHMM K pe3yJibTaTaM OCBOCHHS OCHOBHOW 00pa3oBaTelbHOU
MporpaMMbl HA YPOBHE OCHOBHOT'O OOIIETO OOpa30BaHUs, a TaKXke TPeOOBaHUM K
pe3yabTataM 00y4YeHHUs] XMMUU Ha YPOBHE 1I€JIe U3y4YeHUs MpeaMEeTa U OCHOBHBIX
BUJIOB Yy4e€OHO-IO3HABATENbHOU JEATEIbHOCTH OOYYalollerocss IO OCBOCHHIO
y4eOHOr0 COJIepIKAHUS.

3HaHUWE XUMHUHM CIYKUT OCHOBOM it (POPMHPOBAHUS MHUPOBO33PEHUS
o0y4Jarolerocsi, ero NpejcTaBICHU O MATEPUATbHOM E€IUHCTBE MHUpPA, BAXKHYIO
poiib urparoT GopMHUpyeMble XMUMHUEH MNPEACTaBICHUS O B3aUMOIPEBPALICHUSIX
SHEPrUM W 00 SBOJIOIMU BEUIECTB B MPUPOJE, O MYTIX PEIICHUS TJI00ATbHBIX
npoOJieM YCTOMYMBOTO Pa3BUTHS UEIOBEUECTBA — CBHIPbEBOM, SHEPreTUUYECKOM,
MUIIEBON 1 DKOJIOTHYECKON 0€30MacHOCTH, MPO0IeM 3ApaBOOXPAHEHHUS.

N3yuenue xumun:

CIIOCOOCTBYET  peanu3alii  BO3MOXKHOCTEM NIl  CaMOpa3BUTHSL U
(dhopMupoBaHus KyJbTYPhl IUYHOCTH, €€ 001Iel U (YHKIIMOHAIBHOW TPaMOTHOCTH;

BHOCUT BKJIaJl B ()OPMUPOBAHKME MBIIUICHUS U TBOPUECKUX CIIOCOOHOCTEM
Oo0y4Yaroluxcsi, HaBBIKOB MX CaMOCTOSITENIbHOW  y4eOHOH  JesTeNbHOCTH,
AKCIEPUMEHTAJIBHBIX M HCCIEIOBATEILCKUX YMEHUN, HEOOXOJUMBIX KaK B
MOBCEIHEBHOM JKM3HU, TaK U B MPO(HECCUOHATBHOMN 1€ TENbHOCTH;

3HAKOMUT CO CHEUU(PUKON HAYyYHOTO MBIIUICHUS, 3aKIaJbIBAET OCHOBBI
LEJIOCTHOTO B3MVISIIa HA €IUHCTBO MTPUPOABI U YEIIOBEKA, SIBISETCS OTBETCTBEHHBIM
ATanoM B OpMHUPOBAHUH €CTECTBEHHO-HAYUYHOU IPaMOTHOCTH 00yYaroluXCs;



crocoOCTBYeT (OPMUPOBAHUIO IIEHHOCTHOT'O OTHOIIEHUS K €CTECTBEHHO-
HAay4YHBIM 3HAHUSIM, K MIPUPOAE, K YEIOBEKY, BHOCUT CBOM BKJIAJ B IKOJIOTHYECKOE
oOpa3zoBaHuEe 00YyUYaIOIINXCS.

JlaHHbIEe HampaBlieHHs] B OOyYEHUU XUMUM OOECIEUMBAIOTCS CIEHUPUKOM
COJIepXKaHUsl  y4eOHOro mpeaMeTa, KOTOPBIM  SIBISIETCS  Mearoru4ecku
aJanTUPOBAHHBIM OTpaK€HHWEM 0a30BOM HAYKW XMMHU Ha ONpPEEIEHHOM 3Tarne e
pa3BUTHSL.

Kypc xumMun Ha ypoBHE OCHOBHOIr'O 00IlIeTO 00Opa30BaHUsi OPUEHTUPOBAH HA
OCBOEHHE OOYYAIOUIMMHUCS CHCTEMBI IMEPBOHAYANBHBIX TMOHATHH XWMHH, OCHOB
HEOPraHWYeCKOM XHMHM UM HEKOTOPBIX OTACIbHBIX 3HAYUMBIX TMOHSATUH
OpPTaHUYECKON XUMUMU.

CrpykTypa coiepkaHusi MPOrpaMMbl IO XUMHUU CPOPMHUpPOBaAHA HA OCHOBE
CHUCTEMHOr0 moaxona K €€ m3ydeHuro. Colep:kaHue CKIIaJIbIBACTCS U3 CUCTEMBI
MOHATHN 0 XUMHUYECKOM JIEMEHTE M BEIIECTBE U CUCTEMbI TIOHATUN 0 XUMHUYECKOU
peakiuu. OO0e OSTU CUCTEMBl CTPYKTYpPHO OpTraHU30BaHbl [0 MPUHIIUITY
MOCJICIOBATEIBHOIO PA3BUTHUSL 3HAHUM HA OCHOBE TECOPETHUYECKUX MPEIACTABICHUN
Pa3HOro YpOBHSL:

— aTOMHO-MOJIEKYJIIPHOTO YUYE€HHSI KAK OCHOBBI BCETO €CTECTBO3HAHUS;

— Ilepunognueckoro 3akona /. 1. MenaeneeBa Kak OCHOBHOT'O 3aKOHA XMW,

— YYEHHSI O CTPOCHUU aTOMA U XUMUYECKOH CBSI3H;

— TMPEACTaBICHUN 00 JJIEKTPOJMTHYECKON THUCCOIMAIUM BEIIECTB B
pacTBOpax.

TeopeTnyeckne 3HaHUSA PACCMATPUBAIOTCA HAa OCHOBE OSMIIMPUYECKHU
MOJIYYEHHBIX U OCMBICJIICHHBIX ()aKTOB, PA3BUBAIOTCA MOCIEA0OBATEIBLHO OT OJHOTO
YPOBHS K JPYroMy, BBINONHSASA (QYHKUIHM OOBSACHEHUS U MPOTHOZUPOBAHUS
CBOWCTB, CTPOCHHS U BO3MOXKHOCTEM MPAKTUYECKOIO MPUMEHEHUS U MOIYYECHUS
M3y4aeMBbIX BEIIECTB.

OcBoeHHME TMPOrpaMMbl 1O XHUMHUU  CIOCOOCTBYET  (POPMHUPOBAHUIO
MPEACTABJIEHNUS O XUMUUYECKOU COCTABIIOIIEH HAYYHOU KAPTUHBI MUPA B JIOTUKE
€€ CHCTEeMHOW NPUPOAbI, LUEHHOCTHOTO OTHOLICHUS K HAy4YHOMY 3HAHUIO H
METOJlaM TO3HaHUSl B Hayke. M3ydeHne XuMHU NOPOUCXOIHUT C IPHUBICUCHUEM
3HAHUW U3 paHee H3YYEHHBIX YUYeOHBIX MpeaMeToB: «OKpyKamuil Mupy,
«buonorus. 5—7 knaccep» u «Pu3nka. 7 Kiacey.

[Ipy wu3yyeHWH XUMUHM TPOUCXOAUT (OPMHUPOBAHUE 3HAHUI OCHOB
XUMUYECKOM HAYKU Kak OOJIACTH COBPEMEHHOIO €CTECTBO3HAHMUSI, MPAKTUUYECKOU
NEATENIbHOCTA YEJIOBEKAa MW KaK OJHOTO W3 KOMIIOHEHTOB MHUPOBOH KYJBTYpHI.
3agaya y4eOHOro mpeaMera COCTOUT B (DOPMUPOBAHUU CUCTEMbl XUMHUYECKHUX
3HAHUM — BaKHEUIIMX (PaKTOB, MOHSATHUM, 3aKOHOB M TEOPETHYECKHUX MOT0KEHUM,
JOCTYTHBIX OOOOIIEHUI MHUPOBO33PEHUECKOTO XapakTepa, s3blka HAayKH, B



NpUOOIIEHNN K HAy4YHBIM METOJaM TO3HAHWS TP H3YyUYEHUW BEIIECTB U
XAMHUYECKUX PeaKinii, B (HOPMUPOBAHUH W PA3BUTHH MO3HABATEIHHBIX YMEHUU U
UX TPUMEHEHUH B Y4YEOHO-MO3HABATEIBHOM U y4eOHO-HCCIEeI0BATEIbCKON
NeATeNIbHOCTH, OCBOCHUM TpaBui 0e€30macHOro oOpallleHHsl C BelIeCTBaMU B
IOBCETHEBHOM KU3HM.

[Ipy M3y4eHUM XMMHUHM Ha YPOBHE OCHOBHOI'O OOIIEro oOpa3OBaHMs Ba)KHOE
3Ha4YeHUE TPUOOPETU TaKUe 1EIH, KaK:

— (opmupoBaHHe WHTEIUIEKTYadbHO pPAa3BUTOM JIMYHOCTH, TOTOBOH K
caM0o00Opa30BaHUI0, COTPYAHUYECTBY, CAMOCTOSITEIbHOMY NPHUHSATUIO DPEIICHUH,
CIIOCOOHOM aTanTUPOBATHC K OBICTPO MEHSIOIIUMCS YCIOBHSIM KH3HU;

—  HampaBJICHHOCTh OOY4Y€HHUS HA  CHUCTEMAaTUYECKOoe MpUOOIIEHUE
Oo0ydJarommxcss K CaMOCTOSTEIHLHOW TO3HABATEIBHON JIEATEIHbHOCTH, HAYYHBIM
MeToAaM TMO3HaHus, (OPMHUPYIOIMIMM MOTHBAIIMIO M PA3BUTHE CIIOCOOHOCTEH K
XAMWH,

— o0ecredeHne yCIOBUM, CIIOCOOCTBYIOMIUX MPUOOPETEHHUIO 00YyYaIOIINUMUCS
OIbITa PA3HOOOPA3HOU JESITENBbHOCTH, MO3HAHUS M CAaMOMO3HAHMS, KIIOUYEBBIX
HABBIKOB (KJTFOUEBBIX KOMIIETECHIINK), WMCIOIUX YHUBEPCATHHOE 3HAYCHHE IS
Pa3TUYHBIX BUIOB IEATCILHOCTH;

— (¢opmupoBaHue oO0meH (QYHKIMOHAIBHOM W €CTECTBEHHO-HAYYHOMU
IPaMOTHOCTH, B TOM 4YHCJI€ YMEHUW OOBACHITH W OICHUBATH SIBICHUSA
OKPYXAIOIIEro MHpPA, WCIOJB3Yysl 3HAHUS W ONBIT, MOJYYCHHBIC NMPU H3YUCHUU
XAMWH, TPUMEHITh WX TPH PEImeHWH MpoO0JeM B TMOBCEIHEBHOW XHU3HU U
TPYAOBOU IEATEIBHOCTH,

— (¢dopmupoBaHHe y OOy4YaOIIMXCSA TyMaHUCTHYECKUX OTHOIICHHM,
MOHVUMAHUS IIEHHOCTH XUMHUYECKUX 3HAHWA IS BBIPAOOTKH DKOJIOTHYECKU
1eJIeCO00pa3HOro TOBEIECHUS B OBITY W TPYMOBOH JESITEIBHOCTH B TIICIIAX
COXPaHEHUsI CBOETO 3/10POBbs U OKPYKAIOIIEW IPUPOLHONU CPEBIL;

— pa3BUTHE MOTHBALUM K OOYy4YEHHIO, CIIOCOOHOCTEW K CaMOKOHTPOIIO U
CaMOBOCIIUTAaHUI0O HA OCHOBE YCBOGHHUS OOIIECYEIOBEYECKHX IIEHHOCTEH,
TOTOBHOCTH K OCO3HAaHHOMY BBIOOpPY MpO(dWIS W HAMPaBICHHOCTH NATbHEUIIETO
oOyd4eHusl.

OOmiee YWCIO dYacoB, OTBEACHHBIX IS W3YyUYCHUS XUMHUH Ha YPOBHE
OCHOBHOT'O 00111eTO 00pa3oBanus, cocTaBiseT 136 yacoB: B 8 kinacce — 68 1yacos (2
yaca B HeJIel0), B 9 kimacce — 68 yacoB (2 yaca B HEJIEIIO).



COIEPKXAHUE OBYYEHUA

8 KUIACC

IlepBoHayaibHbIE XUMUYECKHE TOHATHUS

[Ipenmer xumuun. Poiib XUMUK B KU3HU 4YENOBEKAa. XUMHUS B CUCTEME HAYK.
Tema m BemectBa. POU3NYECKUE CBOMCTBA BEIIECTB. ATPEraTHOE COCTOSHUE
BemecTB. lloHsATHE O MeTOAax Mo3HaHWS B XUMHUH. UHCThIE BEIIECTBA U CMECH.
CriocoObl pazaeaeHusi CMecen.

ATOMBI M MOJNEKYJbl. XUMUYECKHE 3JIEMEHThl. CHUMBOJIBI XUMHUYECKUX
31neMeHTOB. [IpocThie U CIIOKHBIE BEIIECTBA. ATOMHO-MOJIEKYJISIPHOE YUEHUE.

Xumuyeckass (opmyna. BaleHTHOCTb aTOMOB XHMHUYECKUX 3JIEMEHTOB.
3aKOH TIOCTOSIHCTBA cocTaBa BemniecTB. (OTHOCUTENbHAsT AaTOMHasg Macca.
OtHocHuTENBHAS MOJIEKYJISIpHAsA Macca. MaccoBas J0JisI XMMAYECKOrO 3JIEMEHTA B
COEIUHEHUH.

KomnuecTBo BemecrBa. Mosnb. MonsipHas macca. B3anMocBsi3p KOJIMYECTBA,
Macchbl W 4YHCIa CTPYKTYPHBIX €IMHHI[ BemiecTBa. Pacuérel mo Qopmynam
XUMHAYECKUX COCTUHEHHUI.

DOU3UUECKUE U XUMUYECKUE SBIIEHUS. XUMHUYECKasl PEaKUUs U €€ NMPU3HAKU.
3aKkOH COXpaHEHHUs MacChl BeIECTB. XUMHUYecKue ypaBHeHus. Kiaccudukanus
XUMUYECKUX peaKkuil (COeUHEHUS, Pa3I0KEeHUS, 3aMEIIECHUs, OOMEHa).

Xumuueckuii IKCnepumenm:

3HAKOMCTBO C XMMHYECKOH MOCYA0#, MpaBuiiaMu paboThl B J1aOOpaTopuu U
npuéMamu oOpailleHus ¢ JIabopaTOPHBIM O0OPYIOBAHUEM, U3YUYECHUE U ONHCAHUE
(U3MYeCKX CBOWCTB O0pa3llOB HEOPraHWYECKUX BEIIECTB, HaOJIOJCHUE
¢buznyeckux (IJIaBlIeHHE BOCKa, TasHUE JbJla, pacTUpPaHUE caxapa B CTYIIKE,
KUINIEHUE U KOHACHCALUSI BOJABI) U XUMHYECKHX (FOpPEHHE CBEYH, MPOKAIMBAHUE
MEJTHOM MPOBOJIOKH, B3aUMOJICHCTBUE MeJla ¢ KUCJIOTOM) SIBICHUM, HAOII0ICHUE 1
OMHMCaHWE MPU3HAKOB MPOTEKAHUS XUMUUYECKUX peakiuil (pa3nokeHue caxapa,
B3aUMOJICHCTBUE CEPHOU KHUCIOTHI C XJIOPUIOM Oapusi, pa3ioKEHHUE TUIPOKCUJIA
menu (II) mpu HarpeBaHuu, B3auMoJeCTBUE Kee3a ¢ pactBopoM coiu meau (II),
M3YUYEHHUE CIOCOOOB pa3feleHUsi CMECel: C MOMOIIbI0 MarHuTa, GUILTPOBAHUE,
BBITIAPUBAHUE, JUCTUIUISUA, XpoMaTorpadusi, MPoBECHUE OYUCTKU MOBAPEHHOU
coiid, HaONIOJeHWEe U  ONHCaHUE  pPEe3yJbTaTOB  IMPOBEICHUS  OIbITA,
WUTIOCTPUPYIOLIETO 3aKOH COXPAaHEHUsT MAacChl, CO3JaHUE MOJIEIEU MOJIEKYJI
(IIapOCTEPIKHEBBIX).

BaxHeiilne npeacTaBuTe/ M HEOPraHUYEeCKUX BelleCTB

Bo3nyx — cmece razo. CoctaB Bo3ayxa. Kucimopon — 35eMeHT U IIpoCToe
BemecTBO. HaxoxkaeHnue kuciopojna B mpuponae, (puznueckue M XUMHYECKHE
cBoictBa (peakuuu ropenwus). Oxcuabl. Ilpumenenune kucnopoaa. CrocoObl



MOJIyYeHHUs KHUCIIopoJa B Jlabopatopud ©  mpoMblluieHHOCTH. Kpyrosopot
Kuciopoaa B mpupoje. O30H — aJutoTponHasi MOJIU(PUKAIUS KUCIOPOa.

TennoBoil 3P(deKT XUMUYECKOW peakluu, TEPMOXUMUYECKHE YpaBHEHUS,
9K30- U SHAOTEPMHUYECKUE peaKUWu. TOIIMBO: Yrojib M METaH. 3arpsi3HEHHE
BO3/lyXa, yCWIEHUE MapHUKOBOr0 3 (PekTa, pa3pylieHue 030HOBOTO CJIOS.

Bomopon — nsmemMeHT m mpocTtoe BemecTBO. Haxoxnenue Boxopoaa B
npuposie, (Quanueckue W XMMHYECKHE CBOWCTBA, NPUMEHEHHE, CIOCOObI
nony4deHus. Kuciorsl u comnmu.

MonspHbiii  00b€M ra3oB. Pacu€Tl N0 XMMHUYECKHM YpPaBHEHHSIM.

dusnueckue CBOMCTBAa BOAbL. Boma Kkak pactBoputelib. PacTBOpBI.
HacpllieHHbIE W HEHACHIIIEHHBIE PAacTBOPBL. PacTBOPHMOCTH BEIIECTB B BOJE.
MaccoBast 1071 BEIIECTBA B paCTBOpEe. XMMHYECKUE CBOMCTBA BOAbI. OCHOBaHUS.
Ponpe pacTBOpoB B mpupone U B KU3HMU yenoBeka. KpyroBopoT BOAbl B MPUPOE.
3arpsi3HEHHE NPUPOAHBIX BoA. OXpaHa U OYMCTKA MMPUPOAHBIX BOJ.

Knaccudukanus Heopranmdeckux coenumHeHut. Oxcumabl. Knaccuduxarms
OKCUJIOB:  coseoOpasyroniue (OCHOBHBIE, KHUCIOTHbIE, aM{(pOTEpHbIE) U
HeconeoOpasyronue. Homenknatypa oxcuyoB. Dusmyeckue U XUMHYECKHUE
cBOMCTBA OKCUOB. [lomyueHnune okcuaos.

OcHoBanus. Krnaccudukanusi OCHOBaHUM: WIENOYM UM HEPACTBOPUMBIEC
ocHoBaHus. HomeHknarypa ocHoBaHuii. PU3MUECKHUE U XUMHYECKHE CBOWCTBA
ocHoBaHui. [lony4yeHne ocHOBaHUM.

Kucnotel. Knaccudukanus kucinor. Homenknarypa kucnor. dusnueckue u
XMMUYECKHE CBOMCTBA KHUCIOT. Psn aktuBHOocTM MetaiuioB H. H. bekerosa.
ITony4yeHue KUCIIOT.

Comu. Homenknatypa coneil. @U3NUECKNE U XUMUYECKHE CBOMCTBA COJIEH.
ITonyuenue conei.

I'eHeTnueckas CBSI3b MEXKIY KIIACCAMH HEOPTaHUYECKUX COCTMHEHN.

Xumuueckuii IKCnepumenm:

Ka4eCTBEHHOE OMPEIECICHUE COAEPKaHUs KHUCIOPOAA B BO3AYyXE, MOyUYCHHE,
coOupaHue, pacrno3HaBaHUE U W3YyUYCHUE CBOMCTB KHUCIOPOJa, HAOIIOJEHUE
B3aUMOJICUCTBUS BEIIECTB C KHCIOPOJOM M YCJIOBUS BO3HUKHOBEHUS U
MpeKpalleHusl TopeHus (Moxkapa), O3HAKOMJICHHME C O0Opa3laMu OKCUIOB U
OMHUCaHWE HUX CBOMCTB, MOJy4YeHHUE, COOMpAHHWE, PACMO3HABAHME U U3YyUYEHUE
CBOMCTB Bojiopoja (ropeHue), BzaumopeicTere Bojopoaa ¢ okcuaom meau (1)
(BO3MOXXHO HCIIOJIb30BaHUE BHJICOMATEpUANIOB), HAOIIOICHHE OOPa3IOB BEIECTB
KOJIMYeCTBOM 1 MOIb, HCCIEAOBAHHE OCOOCHHOCTEH pPACTBOPEHHUS BEIIECTB C
Pa3IMYHOM PACTBOPUMOCTHIO, MPUTOTOBJICHHE PACTBOPOB C OMNPEACIEHHON
MacCOBOM JI0JIEM PACTBOPEHHOIO BEIIECTBA, B3aMMOJICMCTBUE BOJIbI C METAIIAMU
(maTpueM ®  KajgbliueM) (BO3MOXKHO  HCIOJIb30BaHHE BHJICOMATEPHAIIOB),



uccienoBaHue O00pa3lOB HEOPraHMYECKUX BEIIECTB Pa3JIMYHBIX  KJIACCOB,
HaOJI0/IeHNEe U3MEHEHHUS OKPACKUW MHAMKATOPOB B PacTBOpPAxX KHUCIOT U IIEJIOYEH,
u3yueHue B3aumojnecTBus okcuaa meau (II) ¢ pacTBopom cepHOIl KUCIOTHI,
KUCIIOT C MeETa/ulaMH, PEaKUUHd HEUTPAIU3ALMU, IOJIYYEHUE HEPACTBOPUMBIX
OCHOBAHWM, BBITECHEHHE OJHOI0 METAJUIA JPYTHUM U3 PAacTBOpPaA COJIM, PEIICHUE
JKCIIEPUMEHTAIIBHBIX 3a1a4 MO0 TeMe «BakHeWlne KIacChl HEOPraHU4ECKUX
COEIUHEHUIY.

Iepuognueckuit 3axkoH u Ilepuoamyeckass cucreMa XHUMHYECKHX
jieMenToB JI. U. MengeneeBa. Crpoenne aroMoB. XUMHYECKas CBS3b.
OKuCIUTETBHO-BOCCTAHOBUTEIbHBIE PeaKIUU

[lepBble MOMBITKU KiIacCU(PUKAIMK XUMHUYECKUX dJeMeHTOB. [lonstHe o
IpyINax CXOJHBIX 3JIEMEHTOB (IIEJIOYHBIE U IIEJIOYHO3EMENbHbIE METaJlIbl,
rajioreHbl, MHEPTHBIE Ta3bl). DJIEMEHThI, KOTOpble 00pa3yroT aM(OTEPHBIE OKCUIBI
Y TUAPOKCHUJIBI.

[lepnonnueckuii 3akoH. [lepuoanyeckas cucremMa XMuMHUYECKUX 3JIEMEHTOB /1.
N. MengeneeBa.  KoporkomepuonHass ©  JJIUHHONEpUOAHAsA  (OPMBI
[lepnonnueckon cuctembl xumuueckux 3ieMeHToB JI. 1. Menpaeneesa. [lepuoasr
u rpymnnbl. OU3NYECKUH CMBICT IOPAAKOBOIO HOMEpPA, HOMEPOB IIEpUOAa U
TCPYNIIBI DJIEMEHTA.

Crpoenne atomoB. CocTaB aTOMHBIX sifep. M3oromnsl. DinekTpoHbl. CTpoeHue
ANEKTPOHHBIX  000JIOYEeK aToMoB TepBbIX 20 XUMHUYECKHUX  HJIEMEHTOB
[Tepuoguueckoin cucremsl JI. WM. MenpaeneeBa. XapaKTepUCTUKA XAMHUYECKOTO
3JIEMEHTA 10 €ro nojoxeHuro B Ilepuonnueckon cucreme 1. . Menneneena.

3aKOHOMEPHOCTH W3MEHEHHUs paJnyca aTOMOB XHMHUYECKHX 3JJIEMEHTOB,
METAJJINYECKUX U HEMETAJUIMYECKUX CBOUCTB I10 TPYIIIIAM U IEPUOIAM.

3nauenue [leprnoandeckoro 3akoHa u [lepnoanvyecKoil CUCTEMBI XUMHUYECKUX
JJIEMEHTOB Ui pa3BUTUA Hayku U npaktukd. J[. M. MenneneeB — yd€HBIM U
rpaKIaHUH.

Xumuyeckast cBsizb. KoBaneHTHast (moJjsipHas W HEMOJSAPHAs) CBS3b.
DIIEKTPOOTPULATEIBHOCTh XUMHUYECKUX IIEMEHTOB. MIOHHas CBS3b.

Crenenb  okucieHusi.  OKUCIUTEIbHO-BOCCTAHOBUTENBHBIE  PEAKIUU.
[Tpoueccrl OKUCIEHNS U BOCCTAaHOBIECHUS. OKUCIUTENN U BOCCTAHOBUTENH.

Xumuueckuii IKcnepumenm:

M3yueHHE O0pa3lloB BEUIECTB METAVIOB U HEMETAJUIOB, B3aUMOJECHCTBHE
TUIPOKCHIA LIMHKAa C PAacTBOpaMU KHUCJIOT M ILIEJIOYEH, NPOBEICHUE OIBITOB,
WUIIOCTPUPYIOIIUX  MPUMEPBl  OKHUCIUTEIbHO-BOCCTAHOBUTEIBHBIX  PEAKLIUHU
(ropeHue, peakiyu pa3aoKeHUs, COSTUHEHUS).

Meosicnpeomemmnule céasu



Peanuzamus MeXNpeaIMETHBIX CBA3€M NpPU W3YUYCHUM XUMHHM B § Kiacce
OCYIIECTBIISIETCSL 4e€pe3 HCIOIb30BaHUE KaK OOIIMX €eCTeCTBEHHO-HAYYHBIX
MOHATHM, TaK W TOHSTUM, SBISIONIUXCS CUCTEMHBIMU JJISI OTJAEJIBHBIX MPEAMETOB
€CTECTBEHHO-HAYYHOI' O LIUKJIA.

OO0uue ecTeCTBEHHO-HAyUYHbIE MOHSTHUS: HAy4YHBIM (pakT, rumoresa, Teopus,
3aKOH, AaHaJM3, CHHTE3, KiIaccuukamus, TepUOIUYHOCTh, HAOIIOJCHHE,
SKCHEPUMEHT, MOJECIMPOBAHUE, U3MEPEHUE, MOJIENb, SIBICHUE.

®usuka: Mmarepus, aTroM, OJJEKTPOH, NPOTOH, HEUTPOH, HOH, HYKIIHI,
M30TOIIbI, PAAUOAKTUBHOCTb, MOJIEKYJA, JJIEKTPUYECKUAN 3apsjl, BEIIECTBO, TEJIIO,
00BEM, arperaTHOe€ COCTOSIHUE BEIECTBA, a3, (PU3WYECKHE BEIUYHUHBI, €IUHUILIBI
M3MEpPEHUS, KOCMOC, TJIAaHETHI, 3BE€3/1b1, COJIHIIE.

buonorus: dorocunTes, npixanue, ouocdepa.

['eorpadus: armocdepa, rtuapochepa, MUHEpaANbl, TOPHBIE MOPOJIHI,
TMIOJIE3HBIE UCKOITAEMBIE, TOIUIMBO, BOJHBIE PECYPCHI.

9 KJIIACC

BemecTBo M XUMHYeCKasi peaKkmus

[lepnonnueckuii 3akoH. [lepuoanyeckas cucremMa XMuMHUYECKUX 3JIEMEHTOB /1.
N. MenneneeBa. CtpoeHHE aTOMOB. 3aKOHOMEPHOCTH B H3MEHEHHUHM CBOWCTB
XUMHUYECKUX DJJIEMEHTOB TMEPBBIX TPEX TNEPUOMOB, Kalus, KaJIblUs H UX
COCIMHEHWM B COOTBETCTBUM C IIOJIOKCHUEM »3JeMeHTOB B llepumomnueckon
CHUCTEME U CTPOCHUEM HUX aTOMOB.

CTtpoeHue BelecTBa: BHUJBI XUMHUYECKON CBSA3U. THUIBI KPUCTAITUYECKHX
PELIETOK, 3aBUCUMOCTb CBOWCTB BELIECTBA OT TUIIA KPUCTALUIMYECKON PELIETKU U
BUJIa XUMHUYECKOU CBSI3U.

Knaccudukanus u HOMEHKIaTypa HEOPraHMYECKUX BEIIECTB. XUMUYECKHE
CBOMCTBA BEUIIECTB, OTHOCAIIMXCS K PA3JIUYHBIM KJIAcCaM HEOPTaHUYECKUX
COEIMHEHU M, T€HETUYECKAs CBSI3b HEOPraHUYECKUX BEILIECTB.

Knaccudukanus XuMU4ecKUX peakiui Mo pa3iudHbIM OpU3HAKAM (110 YUCTY
U COCTaBy YYacTBYIOUIMX B PEAKIMH BEIIECTB, MO TEIJIOBOMY 3(ddeKTy, mo
M3MEHEHHUIO CTEICHEH OKUCICHUS XHMHYECKHX JJIEMEHTOB, MO OOpaTUMOCTH, 110
Y4acTHIO KaTalu3aTopa). JK30- U dHIOTEPMUUYECKUE PEAKIINU, TEPMOXUMHUYECKUE
YpPaBHEHHUS.

[lonsiTue o ckopoctu xumuuecko peakiuu. [loHstTue o0 OOpaTUMBIX U
HEOOpaTUMBIX XHMHYECKUX peakuusix. [IoHATHE O TOMOTE€HHBIX U T€TEPOTCHHBIX
peakuusx. [loustue o karanuse. [lonsTue o xumuueckom paBHoBecuu. DakTOpPHI,
BIIMSIFOIIAE HAa CKOPOCTh XHMHUYECKOM PEAKIMU M IOJIO)KEHUE XHUMHUUYECKOrO
PaBHOBECHSL.

OKHUCIUTENbHO-BOCCTAHOBUTENIBHBIE ~ PEaKIUM, JJIEKTPOHHBIM  OanaHc
OKUCJIUTEIIbHO-BOCCTAHOBUTEIbHON peakuu. CocraBiieHue YpaBHEHUU



OKHCJIUTEIbHO-BOCCTAHOBUTENBHBIX  PEAKUUMA C  HCHOJIb30BAHWEM  METOJa
AIEKTPOHHOTO OanaHca.

Teopust 3JIEKTPONUTUYECKON TUCCOLUAINU. DIEKTPOIUTHI U HEIJEKTPOIIHUTBHI.
Katnonsl, annonsl. MexaHn3M AUCCOLMALMA BEIIECTB C PA3JIMYHBIMU BHUAAMHU
xumuyeckoi cBsizu. CreneHp guccoruannuu. CUIIbHBIE U CTA0bIe JIEKTPOIUTHI.

Peakiiuu nonHoro oOMeHa. Y ciioBus MPOTEKaHUsI peakluii MOHHOTO 0OOMEHa,
MOJIHBIE W COKpAall€HHbIE WOHHBIC YpaBHEHHS peakuuil. CBONCTBAa KHUCIIOT,
OCHOBaHMUW U COJlel B CBETE MPEACTABICHUNH 00 AJIEKTPOIUTHYECKON
nuccounanuu. KauecTBeHHbIE peakiiui Ha MOHBI. [IOHATHE O TUAPOIHU3E CONEN.

Xumuueckuii IKcnepumenm:

O3HAKOMJICHHE C MOJEIISIMA KPUCTAINIMYECKUX PEIIETOK HEOPTraHHUYECKHX
BEILIECTB — METAJVIOB M HeMeTauioB (rpadura M anMasza), CIOXKHBIX BEIIECTB
(xmopuma HaTpusi), UCCIIEIOBAHNE 3aBUCUMOCTH CKOPOCTH XUMHUYECKOW peakiuu
OT BO3JEHUCTBUS Pa3UYHBIX (PAKTOPOB, HCCIEIOBAHUE SIIEKTPONPOBOIHOCTH
pacTBOPOB BELIECTB, IMpPOLECCAa OUCCOUMALMU KHUCIOT, IIEJI0YEW U COJEU
(BO3MOKHO  HCHOJIb30BAaHHE BHUAEO MATEpUANIOB), MPOBEJCHUE  OIBITOB,
WUTIOCTPUPYIOIIUX ~ MPU3HAKK  MPOTEKaHUs  peakuuid HOHHOro  OOMeHa
(oOpazoBaHme ocajaka, BbIJCICHUE Ta3za, oOOpa30BaHUE BOJbI), OIBITOB,
WUTIOCTPUPYIOIIUX ~ MPUMEPBI  OKHUCIUTEIbHO-BOCCTAHOBUTEIBHBIX  PEAKIHMN
(ropeHue, peakiuu paslioKeHUs, COCUHEHUS), pacliO3HABAaHUE HEOPTaHUYECKUX
BEIIECTB C IMOMOIIBK) KAYECTBEHHBIX pPEAKIUMWA HA  HOHBI, PELICHUE
AKCIIEPUMEHTAJIbHBIX 3a7a4.

HemeTtaJiibl ¥ UX COeIUHECHUSA

OOmiast xapakTepucTuka raioreHoB. (OCOOEHHOCTH CTPOCHHS aTOMOB,
XapakTepHble cTeneHu okucieHus. CTpoeHue U (PuU3NUECKHUe CBOWMCTBA MPOCTHIX
BEIIECTB — TaJoreHoB. XWMHWYECKHME CBOWCTBA HA TMpPUMEPE  XJIopa
(B3aumoneiicTBUEe ¢ MeTaUlaMHM, HEMeTajulaMH, IIejo4aMu). XJIOpPOBOJOPOI.
ConsHast KuCI0OTa, XMMUYECKUE CBOMICTBA, IMOJYYECHUE, NMpUMEHEHUE. JlelicTBue
XJ0pa ¥ XJIOPOBOJIOPOJAa HA OPraHMU3M YEJIOBEKA. BaKHEWIME XJIOPUIblI U UX
HaXO0XJCHHUE B MIPUPOJIE.

O6mas xapaktepuctuka 31eMeHTOB VIA-rpynmnbl. OcOOEHHOCTH CTPOEHUS
aTOMOB, XapaKTepHble CTENeHW okucieHus. CTpoeHue U (U3UYECKHE CBOMCTBA
MPOCTBIX BEHIECTB — KUCJIOPOAA U Cepbl. AJTIOTPONHbIE MOAU(PUKAIIUN KUCIOPO/Ia
u cepbl. XuMHUeckue cBoicTBa cepbl. CepoBOOpOJ, CTpoeHue, (HU3NYECKHE U
XUMHAYECKHE CBOMCTBA. OKCUIBI CEpbl KAK MPEACTABUTENN KUCIOTHBIX OKCHJIOB.
Cepnas xwucnora, (HU3NUECKHUE W XHMHYECKHE CBOWCTBa (0OmmMe Kak
MpEeACTAaBUTENA KJlacca KHUCIOT W crnenuduueckue). XUMHUUECKUE PEAKIINH,
JeXalue B OCHOBE IPOMBIIIJIEHHOTO CMOCO0a MOTYyYEeHHUS CEPHOU KUCIOTHI.
[Tpumenenune cepHoit KUCIOThL. CONM CEPHOM KUCTOTHI, KAUECTBEHHASI PEAaKIUs Ha



cynbdar-uoH. HaxoxaeHnue cepsl U €€ COEIUHEHHUI B MpuUpoae. XUMHYECKOE
3arps3HEHUE OKPYXKAIoIIEeH Ccpelbl COCAMHEHUSMH Cepbl (KHUCIOTHBIE HOX[IH,
3arpsi3HEHUE BO3yXa U BOJIOEMOB), CIIOCOOBI €T0 MPEI0TBPAIICHHUS.

OO6mas xapakrtepuctuka 3jeMeHTOB VA-rpynmnbl. OCOOEHHOCTH CTPOEHUS
aTOMOB, XapaKTEPHbIE CTENEHU OKUCIEHHS. A30T, pacCpoCTpaHEHHE B MPUPOJIE,
¢dbuznyeckre u XumMudeckue cporctra. KpyroBopot azora B mpupojie. AMMHUAK, €ro
(du3nYecKre 1 XUMHUYECKHE CBOICTBA, oJlydyeHue u npumenenue. Coau aMMOHUS,
ux (pU3nyYecKre U XMMHUYECKUE CBOMCTBa, MpuMeHeHue. KauecTBeHHas peakiius Ha
MOHBI aMMOHMS. A30THasi KUCJIOTa, €€ MoiydeHue, (pu3nueckue M XUMHYECKUE
cBoMcTBa (0OIIME KaK MPENCTaBUTENS Kiacca KUCIOT U cruenuduueckue).
Hcnonp3oBaHue HUTPATOB M COJEM aMMOHHS B KAyeCTBE MHMHEPAIbHBIX
yaoOpeHuidl. XuMHUUYECKOE 3arps3HEHUE OKPYKAIolel cpeibl COeTMHEHUSIMHU a30Ta
(KUCTIOTHBIE JTOXIW, 3arpsi3HEHUE BO3AyXa, NOYBBI W BomoéMoOB). Docdop,
ajuioTponHbie Momudukanuu Gochopa, Pu3MUecKHe U XMUMHUYECKHE CBOMCTBA.
Oxcun pocdopa (V) u pochopHas kuciaoTa, PuU3MIECKre U XUMHUIECKUE CBOMCTBA,
nonyuyenue. Mcnonb3oBanue GpochaTroB B KaueCTBE MUHEPATbHBIX YI0OPEHHUIA.

O6mias xapaktepucTuka 31eMeHToB [VA-rpynnbl. OCOOEHHOCTH CTPOEHUS
aTOMOB,  XapaKTepHbIE  CTENEHW  OKHCICHHUS.  YTIIEpoA,  aJJIOTPOITHbIE
Moau(UKaAIUKM, pacCIpPOCTpaHEHHE B TMPUPOLAE, (PUINUECKHE U XUMHYECKHUE
cBoicTBa. Ancopouus. Kpyrosopot yriepoaa B mpupoje. Okcunabl yriepoaa, ux
¢uznyeckre W XUMUYECKHE CBOWCTBA, JIEMCTBUE Ha IKUBBIE OpPraHU3MBI,
MOJIyYEeHUE U TMPUMEHEHHE. DKOJIOTMYECKUE MPOOJIEMBbI, CBA3aHHBIE C OKCHJIOM
yriepoaa (IV), rumore3a rino0anbHOrO TMOTEIJIEHUS KIMMaTa, NApHUKOBBIM
adexT. YrompHas KHCI0Ta U €€ CoM, X (PU3NYEeCKHe U XUMHUYECKUE CBOICTBA,
nojlyyeHue U TmpuMeHeHwe. KauecTBeHHas peakiusi Ha KapOOHAT-MOHBI.
Hcnons3oBanue kapOOHATOB B OBITY, MEIUIIMHE, MPOMBIIUIEHHOCTH U CEIHCKOM
XO35IUCTBE.

[lepBoHauanbHbIE MOHATUSI 00 OPraHUYECKUX BEHIECTBAX KAK O COSMHEHUSIX
yriiepoaa (MeTaH, 3TaH, STUJICH, alleTUIICH, 3TaHOJ, TJIMIIEPUH, YKCYCHAs KUCIOTA).
[IpuponHble HMCTOYHHMKU YIJIEBOAOPOAOB (yroib, MPUPOJIHBIA Tra3, HePTh),
MPOAYKTHl UX mepepaboTku (O€H3MH), WX pOJib B OBITY U MPOMBINLIEHHOCTH.
[TonsiTe 0 GMONOrMYECKHN BaXKHBIX BEIIECTBAX: XKUpPaX, O€IKax, yriieBojax — u ux
polin B KM3HM 4YeloBeKka. MarepuaibHOE€ €IUHCTBO OPraHUYECKHX U
HEOPraHUYEeCKUX COCTUHEHUM.

Kpemuuii, ero ¢usmyeckue u XUMHYECKHE CBOMCTBa, IMOIY4YEHHUE U
npumenenne. CoeauHeHuss KpeMHusi B mpupone. OOimue mnpeacraBieHus 00
okcune kpemaus (IV) u kpemHueBoit kucinore. CHWIMKAThl, UX UCIOIL30BAHUE B
OBITY, B MPOMBIIUICHHOCTH. BakHeillne cTpouTeNbHbIE MaTepHaibl: KepaMHUKa,



CTEKJIO, IIeMEHT, OeToH, *kene300eToH. [IpobiaeMpl 6€30MacHOr0 MCIOIb30BaHUS
CTPOUTENBHBIX MATEPUAJIOB B TOBCETHEBHOM KU3HMU.

Xumuueckuii IKCnepumenm:

M3yueHHUE 00pa3I0B HEOPTaHMYECKUX BEIIECTB, CBOMCTB COJSIHOW KHCIIOTHI,
MPOBEJICHNE KAYECTBEHHBIX PEAKIMil Ha XJIOPUI-MOHBI U HAOIOJCHUE MTPU3HAKOB
UX TPOTEKaHWs, OMBITHI, OTpaxkaromue (U3NYECKHE U XUMUUYECKHUE CBOMCTBa
rajjoreHOB M WX COEJUHEHHN (BO3MOXKHO HCIIOJIb30BAHUE BHICOMATEPHUAIIOB),
O3HAKOMJICHHE C oOpa3laMu XJOpUAOB (TaJOT€HHIOB), O3HAKOMJIEHHUE C
oOpasmamMmu  ceppl M €€  COEQUHEHHSIMU  (BO3MOXHO  HCIOJIb30BaHUE
BHJIEOMAaTEepUaIOB), HAOIIOEHUE Mpoliecca OOYyIJIMBaHMS caxapa IoJ| IeUCTBUEM
KOHLUEHTPUPOBAHHOM CEPHOM  KHUCJIOTBI, H3YYCHHUE XUMHYECKUX CBOWCTB
pa30aBIEHHON CEPHOUN KHUCIOTHI, MPOBEJACHUE KAYeCTBEHHON peakiiuu Ha cyabdat-
MOH U HaONoJIeHUE TpHU3HAaKa €€ MPOTEKaHHs, O3HAKOMJICHUE C (PU3HUYECKUMHU
cBoMicTBaMHu a30Ta, (ochopa W UX COeAMHEHUH (BO3MOXKHO HCIOIb30BAaHUE
BHJIEOMAaTepuasioB), oOpa3naMu a30THBIX U (POCHOPHBIX YIOOpPEHUM, MOyYeHue,
coOupaHue, paclio3HaBaHWE W M3yYEHUE CBOICTB aMMHaka, MpOBEJACHUE
KAueCTBEHHBIX pPEaKIMi Ha MOH aMMOHUS U (ochaT-uOH U U3YyUEHHE MPU3HAKOB
UX MPOTEKAHMUS, B3AUMOIEMCTBUE KOHIIEHTPUPOBAHHON a30THOU KUCIIOTHI C MEIBIO
(BO3MOXKHO WCIOJIb30BAHUE BUJIEOMATEPUAJIOB), H3y4YeHUE MoJeen
KPUCTAJUTMYECKUX PEHIETOK anMasza, rpadura, QysuiepeHa, O3HAKOMJIEHUE C
MPOILIECCOM  aJCOpOLMKM PACTBOPEHHBIX BEIIECTB AKTUBUPOBAHHBIM YIIEM H
YCTPOMCTBOM MPOTHBOras3a, MoJiyuyeHue, coOOMpaHue, pacro3HaBaHUE U HU3yUYCHHE
CBOMCTB YIJICKHCIIOTO Ta3a, MPOBEJEHUE KAaYeCTBEHHBIX PEaKIUil Ha KapOoHAT U
CUJIMKAT-UOHBl W M3YYCHUE TMPU3HAKOB UX NPOTEKAHUA, O3HAKOMIICHHE C
NPOAYKIHMEN CHIMKATHOM MPOMBIIUIEHHOCTH, PEIIEHUE 3SKCIEPUMEHTAIBHBIX
3a71a4 10 TeMe «BakHeuIe HEMETAIIBI U UX COEAUHEHUSY.

MeTa/uibl M UX COCAUHCHUSA

OO6m1as xapakTepUCTUKa XUMUYECKUX 3JIEMEHTOB — METAJIJIOB HA OCHOBAaHUU
ux mnonoxeHusa B llepuomnueckon cucreMe xXumuueckux ssemeHtos . .
MenpeneeBa u ctpoeHuss aToMoB. CTpoeHrne MeTajuioB. MeTayumyeckas CBs3b U
METAJUIMYECKAsT ~ KPUCTAUIMYECKAass  PEIIETKA.  DJIIEKTPOXUMHYECKHU  Psif
HamnpsbKeHU MetauioB. Ou3nueckue U XMMHUYECKUe CBOicTBa meTamioB. OoOiiue
crocoObl ToiyyeHuss MeTauioB. [loHSTHE O KOPpPO3UHM METANIOB, OCHOBHBIE
crocoObl 3amuThl UX OT Koppo3uu. CruiaBbl (CTallb, YYTyH, AIOPATIOMUHUU,
OpoH3a) ¥ UX MPUMEHEHUE B OBITY U IPOMBIIIJIEHHOCTH.

[Ilenoynble METAIUIBL: MOJIOKEHHUE B lleproandeckor cucTeMe XMMHUYECKUX
anementoB JI. M. MenzaeneeBa, CTpoOeHHME HUX aTOMOB, HAaXOXJIEHUE B IPUPOIE.
dusnyueckne U XUMUYECKHE CBOMCTBA (Ha mpuMepe Hatpus U Kaius). OKCUabl U



TUAPOKCHABI HATpus MW Kanus. [IpuMeHeHue IIeNOoYHBIX METaIOB U HMX
COEITUHEHHUN.

[IlenoyHO3EMENbHBIE META/UIbl MAarHud M KaJdbUUM: [OJIOKEHHUE B
[Tepuoguueckonn cucreMe xumuueckux anemeHtoB J[. M. Menneneesa, crpoenue
HX aTOMOB, HaXO0XJIeHUE B pupoae. PU3NYeCKne U XUMUYECKUE CBOMCTBA MarHus
u Kanblus. Baxuelue coequHeHHs KaublUs (OKCHI, TUIPOKCHUI, COJIH).
JKéctkocTh BOIBI U CITOCOOBI €€ yCTpaHEHUS.

AutoMuHUN: TIoNI0)KeHUE B [leproanueckoil cucteMe XuMHYECKUX JIEMEHTOB
J. 1. Menneneesa, cTpoeHHe aroMa, HaxoxiacHue B npupope. dusmueckue u
XUMUYECKUE CBOMCTBA aItOMUHMS. AM(OTEpHBIE CBOMCTBA OKCHIA U TUJPOKCHUIA
AJIFOMUHUSL.

Kenezo: nonoxenue B [lepruonnyeckon cUCTeME XUMHUYECKUX JIEMEHTOB [l.
. MengeneeBa, CTpoeHHE aroma, HaxOXIAeHUE B mpupone. Dusndeckue u
XUMHUYECKHE CBOMCTBA kene3a. OKCUabl, THAPOKCUIBI U comu xkenesa (II) u sxenesa
(IIT), ux coctaB, CBOICTBA U MOTyYECHUE.

Xumuueckuii IKcnepumenm:

O3HAKOMJICHHE C o00pa3llaMd METAJJIOB M CIUIaBOB, HX (PU3NUECKUMHU
CBOMCTBaMH, M3y4YEHUE  PE3yJbTaTOB  KOPPO3UU  METAUIOB  (BO3MOKHO
UCIIOJIb30BaHUE BHUJEOMATEPUATIOB), OCOOEHHOCTEH B3aUMOJIEUCTBUA OKCHJIA
KaJIbIIUSI W HaTpusi C BOJOM (BO3MOXKHO HCIIOJIB30BAaHUE BHACOMATEPHUAIIOB),
HCCJIEJOBAHUE CBOMCTB KXECTKOW BOJBI, MPOLIECCAa TOPEHUsS XKeJe3a B KUCIOPOAE
(BO3BMOXKHO  HCMOJb30BAHUE  BUJIEOMATEPUANIOB), TPU3HAKOB  MPOTEKAHUS
KAaYECTBEHHBIX PEAaKLHUN HAa MOHBI: MAarHus, KajabLUsA, aJIIOMUHUS, [UHKA, JKEJEe3a
(IT) u xeneza (I11), meau (II), HabnroAeHUE U OMUCAHKE MPOLIECCOB OKPAITUBAHUS
IJJaMEHH MOHAaMU HATpHsi, Kalus W Kaiablus (BO3MOXHO HCIIOJIb30BaHUE
BHJIEOMATEpPUAIIOB), UCCIIEIOBAHNE aM(POTEPHBIX CBOMCTB THAPOKCUIA aTFOMUHUS
Y TUAPOKCHUIA [IMHKA, PELICHUE IKCIIEPUMEHTAJIbHBIX 3a1a4 10 Teme « Baxkuenue
METAJUJIbl U UX COEAUHEHUSY.

Xumus ¥ OKpy:KaOLIafA cpeaa

BemectBa u Marepuasil B IIOBCEIHEBHOM JXM3HHM 4YenoBeka. beszomacHoe
MCIIOIb30BaHUE BEUIECTB U XUMUUYECKUX peakuuil B ObITy. [lepBas momoiib npu
XUMHYECKHUX O0KOTaxX U OTPABJIICHUSAX.

XUMUYECKOE 3arpsi3HEHHE OKpPYKaroIeh cpenbl (mpenesibHas JOImyCcTUMast
KOHIIeHTpaius Bemiects, aanee — [1/IK). Poinp xumuu B pemieHn# 3K0JI0TrHYeCKUX
npoOeM.

Xumuueckuit IKCnepumenm:

M3yueHHue oOpa3lloB MATEpUANIOB (CTEKJIO, CIUIaBbl METAJJIOB, MOJIUMEPHBIC
Martepuaihbl).

Mexcnpeomemmnuie céa3u



Peanuzanus MeXOpeIMETHBIX CBsI3eM NMpu HM3ydYeHHM XUMHM B 9 Kiacce
OCYIIECTBIISIETCSL 4e€pe3 HCIOIb30BaHUE KaK OOIIMX €eCTeCTBEHHO-HAYYHBIX
MOHATHH, TaK W TOHITHH, SBISIOMUXCS CUCTEMHBIMU JJISI OTACIBHBIX MPEIMETOB
€CTEeCTBEHHO-HAYYHOI'0 IUKJIA.

OO0mue ecTeCTBEHHO-HAy4YHbIE MOHSTHS: Hay4YHbIM (pakT, rumores3a, 3aKoH,
TEOpHsi, aHallu3, CHUHTE3, KiIaccupukanus, TMNepPUOJUIHOCTh, HAOIIOJICHHE,
AKCHEPUMEHT, MOJEIUPOBAHUE, HU3MEPEHUE, MOJIENb, SIBJICHUE, MNapPHUKOBBIN
(b eKT, TeXHOTOTHS, MaTEPHATIBI.

@dusnka: maTepus, aToM, D3JEKTPOH, MNPOTOH, HEUTPOH, HOH, HYKIH]I,
M30TOIMbI, PaJuOaKTUBHOCTb, MOJIEKYJa, HJIEKTPUUYECKHUI 3apsii, MNPOBOIHUKH,
MOJIYIPOBOJHUKH, JIUAJIEKTPUKH, (POTODJIEMEHT, BEIIECTBO, TEJI0, OOBEM,
arperaTHoe COCTOSIHUE BEIEeCTBa, ra3, paCTBOP, PACTBOPUMOCTh, KPUCTAIIMUECKAs
pemeTKa, CriaBbl, (PU3NUECKUE BEIUYUHBI, €AUHUIIBI U3MEPEHUSI, KOCMUYECKOEe
MIPOCTPAHCTBO, TUIAHETHI, 3BE3/1b1, COJHIIE.

buonorus: ¢dorocunrtes, npixanue, Ouocdepa, IKOCHCTEMa, MUHEpaIbHBIC
yA00pEeHUst, MUKPORJIEMEHTHI, MAKPOAJIEMEHTHI, TUTATEIbHbIE BEIIECTRA.

['eorpadus: armocdepa, rtuapocdhepa, MUHEpaANbl, TOPHBIE MOPOJIHI,
MOJIE3HbIE UCKOMAEMBbIE, TOTLUIUBO, BOJIHBIE PECYPCHI.



IINIAHUPYEMBIE PE3YJIbTATbBI OCBOEHHA INIPOI'PAMMBLI 110
XUMHNHA HA YPOBHE OCHOBHOI'O OBIIEI'O OBPA30OBAHMUA

JINMYHOCTHBIE PE3YJIbTATbBI

JIndHOCTHBIE PpE3yNbTaThl OCBOEHUSI MPOTPaMMbl OCHOBHOTO OOMIETrO
o0pa3oBaHus JOCTUTAIOTCS B XO0J€ OOy4YeHHs] XMMHUU B €IMHCTBE Y4YEOHOW U
BOCIIUTATEIIBHON JEATEIBHOCTH B COOTBETCTBUH C TPAIUIIMOHHBIMH POCCHUIUCKUMHU
COLMOKYJITYPHbIMU W JTYXOBHO-HPABCTBCHHBIMU IIEHHOCTAMH, NPHUHSATHIMU B
oOllleCTBE TMpaBWJIAMU M HOPMAaMHU TMOBEACHUS U CIIOCOOCTBYIOT IIpolieccam
CaMOIO3HaHMS, CAMOPA3BUTHUS U COLUATIM3ALIUNA 00YUYarOITUXCS.

JIndHOCTHBIE  pe3ydbTaThl  OTpPaXXalOT  TOTOBHOCTh  OOyYaroIIMXCs
PYKOBOJICTBOBATbCSI CHCTEMOW MO3WTHBHBIX L[IEHHOCTHBIX OpPUEHTAUUA U
pacIIMpeHue ONbITa IEITEIbHOCTH HA €€ OCHOBE, B TOM YHCJIE B YAaCTH:

1) mnaTpuOTHYECKOT0 BOCIIMTAHMS:

LIEHHOCTHOT'O OTHOILIECHUS K OTEYECTBEHHOMY KYJbTYPHOMY, HCTOPHYECKOMY
W HAy4YHOMY HACJIEAWIO0, TMOHMMAaHUA 3HAYEHHS XMMHUYECKOM HAYKH B JKU3HU
COBPEMEHHOI'0 00IIIeCTBa, CIOCOOHOCTU BIAJETh JOCTOBEpHOW HH(MOpMaluen o
MEPEIOBBIX JOCTHKEHUAX M OTKPBITUAX MHUPOBOM M OTEYECTBEHHOM XUMUH,
3aMHTEPECOBAHHOCTH B HAYUHBIX 3HAHUSIX 00 YCTPOUCTBE MUpa U OOIIECTBA;

2) rpaxkaIaHCKOT0 BOCIIMTAHMS:

MPEJICTABICHUS] O COLUMAIBHBIX HOPMaxX W MPaBWIAX MEXIMYHOCTHBIX
OTHOIIIEHUM B KOJIJIEKTUBE, KOMMYHHUKATUBHON KOMIIETEHTHOCTH B OOILECTBEHHO
MOJIE3HOM,  Yy4eOHOMCCIIe0BAaTEIbCKOM, TBOPUECKOM W JPYTrUX  BHJAX
NEeATeNIbHOCTH, TOTOBHOCTH K Pa3HOOOpa3HON COBMECTHOU AESATEILHOCTU MPH
BBITIOJIHEHUM YYEOHBIX, [O3HABATENILHBIX 3a7a4, BBIMOJIHEHUU XUMHYECKUX
AKCIEPUMEHTOB, CO3/IaHUU YUEOHBIX MPOEKTOB, CTPEMJICHUS K B3aUMOIIOHUMAHUIO
M B3aUMOIIOMOIIM B Tpolecce 3TOW Yy4eOHOM NeSITeNbHOCTH, TOTOBHOCTHU
OLICHUBAaTh CBOE TMIOBEACHWE W IIOCTYNIKM CBOMX TOBApHUILEH C MO3UIUHU
HPABCTBEHHBIX U TPABOBBIX HOPM C YUETOM OCO3HAHUS MOCJIEACTBUM MTOCTYIIKOB;

3) HEHHOCTH HAYYHOI'0 IO3HAHMSL:

MHPOBO33PEHUYECKUE TPECTABICHHUS O BELIECTBE M XMMHUUYECKOW PEAKIUH,
COOTBETCTBYIOIIIME COBPEMEHHOMY YPOBHIO Pa3BUTHUA HAYKH WU COCTABISIOIINE
OCHOBY [l TIOHUMAaHHS CYIIHOCTH HAYYHON KapTUHBI MHpA, MPEICTaBICHUS 00
OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHS MPUPOAbI, B3aUMOCBS3SIX YEJIOBEKa C
MPUPOJHON CPENOH, O POJIM XUMHUU B IIO3HAHUU 3TUX 3aKOHOMEPHOCTEN;

[MO3HABATEJbHBIE MOTHUBBI, HAITPABJICHHBIE HA MOJIYYCHHE HOBBIX 3HAHUHU MO
XUMUHU, HEOOXOIUMBbIE Ji1 OOBSCHEHHUS HAOJI0IaeMbIX MPOIECCOB W SIBICHUM,
MO3HABaTEIbHON, MH(GOPMAIMOHHON M YWUTATEIbCKOM KYJIBTYpPhl, B TOM YHCIIE
HaBBIKOB CaMOCTOSITEIbHOM pabOThl C Yy4YEeOHBIMU TEKCTaMH, CHPaBOYHOM



TUTEpaTypor, JOCTYIHBIMU TEXHUYECKUMU CPEACTBAMH HH(POPMAIIMOHHBIX
TEXHOJIOI UM,

UHTEpeC K OOYyYEHHI0O M TO3HAaHHIO, JI0003HATEIBHOCTh, TOTOBHOCTH U
CIIOCOOHOCTH K  €caMOOOpa30BaHWIO, TMPOCKTHOM H  HCCIEAOBATEIbCKOU
NEATEeNIbHOCTH, K OCO3HAHHOMY BBIOOpPY HANpPaBICHHOCTH W YPOBHSI OOyUEHHS B
JlaIbHEHIIIEM;

4) popMupoBaHNs KYJIbTYPHbI 310POBbSI:

OCO3HaHUE IIEHHOCTH HU3HHU, OTBETCTBEHHOTO OTHOIIEHUS K CBOEMY
3I0POBBI0, YCTAHOBKM Ha 3JI0POBBIM 00pa3 >KU3HU, OCO3HAHHE IOCJIEACTBUU U
HETMPUATHE BPEHBIX MPUBbIUEK (YIOTPEOIEHUS aIKOrofis, HAPKOTUKOB, KYPEHHUS ),
HEOOXOJUMOCTH COONIOJICHUS] TMpaBuid OE30MacCHOCTH TMpu  OOpalleHuu ¢
XUMUYECKUMU BEIIECTBAMHU B OBITY U PEaNbHOM KU3HH;

5) Tpy10BOI0 BOCTIMTAHUSL:

MHTEpEC K MPAKTUYECKOMY H3yUYeHHUI0 podeccuil U Tpyaa pa3iuuHOro poja,
YBOXEHHE K TPYyAy U pe3yJbTaraM TPYJIOBOH JEATEIIbHOCTH, B TOM 4YHCIE Ha
OCHOBE TPUMEHEHHS NPEJAMETHBIX 3HAHWM MO XUMHUM, OCO3HAHHBIM BBIOOP
WHJIMBUIYalbHOU TPACKTOPUHU MPOJIOKEHUsT 00pa30BaHus ¢ YUETOM JTUYHOCTHBIX
MHTEPECOB U CIIOCOOHOCTH K XMMHH, OOIIECTBEHHBIX UHTEPECOB U MOTPEOHOCTEH,
yCIemHon npodeccCuoHanbHON eI TeIbHOCTH U Pa3BUTUSL HEOOXOAUMBIX YMEHHUM,
TOTOBHOCTh aaliTUPOBATLCA B IPO(PECCHOHATILHOM CpEJIE;

6) 3K0JI0TM4eCKOr0 BOCIIUTAHMSI:

AKOJIOTMYECKHU 1eNIeCO00pa3HOe OTHOIICHUE K NPHUPOJE KaK HCTOUYHHUKY
KU3HU Ha 3emiie, OCHOBE €€ CYIeCTBOBaHUS, MOHUMAHUE IIEHHOCTU 3JI0POBOTO U
O0e3omacHOro o0pa3a >KM3HU, OTBETCTBEHHOE OTHOIIEHHE K COOCTBEHHOMY
(U3MYECKOMY M TMCHUXHYECKOMY 3J0pPOBbIO, OCO3HAHUE IIEHHOCTU COOJIOICHUS
MpaBuil 0€30MaCHOT0 MOBEICHUSI IPU pabOTE C BEIIECTBAMU, a TAK)KE B CUTYalUsX,
YIPOXKAIOMIKUX 3I0POBbIO U KU3HU JIIOACH;

CIIOCOOHOCTU MPUMEHSITh 3HAHUSI, TONy4aeMble MPU WM3YUYCHUH XUMHH, IJIs
peLIEHUs 3a/1a4, CBI3aHHBIX C OKPYKAIOLIEH IIPUPOIHON CPENOU, IS IMOBBIIICHUS
YPOBHSI ~ DKOJOTHYECKON  KyJbTYypbl, OCO3HaHHUS TJIOOAJBLHOTO  Xapakrepa
AKOJIOTMYECKUX MPOOJEM M MyTeW UX PEIICHUS MOCPEICTBOM METOJIOB XUMUHU,
AKOJIOTMYECKOT0 MBIIIJIEHUS, YMEHHUS PYKOBOJICTBOBATHCS MM B MO3HABATENIHHOM,
KOMMYHUKATUBHOMN U COLMAIIbHON MPAKTHUKE.

METAINIPEAMETHBIE PE3YJIBTATDI

B cocrtaBe MeTanmpeaMETHBIX pE3yJbTATOB BBIACISIOT 3HAUYUMBIC IS
dbopMupoBaHUs MHUPOBO33PEHUsI OOIICHAYYHBIE TMOHATHS (3aKOH, TeOopus,
MPUHIIUII, TUIIOTE3a, (AaKT, CUCTEMa, MPOIECC, IKCIIEPUMEHT U APYroe.), KOTOpbIe
UCIIONB3YIOTCS B €CTECTBEHHO-HAYUYHBIX YYEOHBIX MpeAMETax M IO3BOJSAIOT Ha
OCHOBE 3HAaHMM M3 ATUX NPEeAMETOB (HOPMHUPOBATH MPEICTABICHHUE O IETOCTHOU



HAay4YHOW KapTUHE MUpa, U YHUBEpCalIbHbIE yueOHbIE AEHCTBUS (ITO3HABATENIbHbIE,
KOMMYHHUKAaTHBHBIE, PETYJSITUBHBIE), KOTOpbIe OOecrneyuBaroT (HOpMUPOBAHUE
TOTOBHOCTH K CaMOCTOSATEIIbHOMY IUIAHUPOBAHUIO M OCYILECTBICHUIO YueOHOMU
e TeTbHOCTH.

Ilo3HaBaTe/ibHBbIE YHUBEPCAJIbHbIE YUeOHbIE JeiicTBUSA

Bba3oBble 1oruyeckue aeiicTBuA:

YMEHHSI HCHOJb30BaTh NPUEMBI JIOTMUECKOTO MBIILJICHHUS TMPU OCBOCHUU
3HAHUMN: PAaCKPBIBATh CMBICI XMUMHUYECKHX MOHSATUN (BBIIEIATH UX XapaKTEepHbIE
MPU3HAKY, yCTAaHABIMUBATh B3aMMOCBSI3b C JPYTMMH TOHSTHUSMU), UCIOJIb30BAThH
MOHSATHUS JJIs1 OOBSICHEHUS OTNIENbHBIX (PAKTOB U SIBJICHUH, BHIOUPATh OCHOBAHMUS U
KpUTEpUH JJIsl KIAcCHU(PUKAIIUU XMUMHUYECKHX BEIIECTB M XUMHYECKUX PEaAKIUM,
YCTaHABIIUBaTh MPUYUHHO-CIECTBEHHBIE CBSI3M MEXIYy OOBEKTaMH HU3YyUYEHUS,
CTPOUTH JIOTUUECKHUE PACCYX IEHUS (MHAYKTUBHbBIC, AEAYKTUBHbIC, IO AHAJIOTHUH),
JienaTh BEIBOABI U 3aKJIIOYCHUS

YMEHHE TMPUMEHSATh B TMpPOIECCe IMO3HAHUSI TMOHATUSA (NpeAMETHbIE U
MeTanpeIMEeTHbIE), CAMBOJIUYECKHE (3HAKOBBIE) MOJIENU, UCTIOJIb3yEMbIE B XUMUH,
npeoOpa3oBBIBATH MIUPOKO MPUMEHSIEMbIE B XUMUU MOJIENIbHbBIE MPEIACTABICHUS —
XUMUYECKUI 3HAK (CUMBOJI 3JIEeMEHTa), XUMHYeckas (opmylia U YypaBHEHUE
XUMUYECKOW PeaKIMU — MPU PEIICHUH Y4eOHO-TIO3HABATENbHBIX 33/]a4, C YUETOM
ATUX MOJIEIBHBIX MPEACTABICHUM BBIABISTH U XapaKTepU30BaTh CYIIECTBEHHbIE
MPU3HAKU U3YYaeMbIX OOBEKTOB — XMMUYECKUX BEIIECTB U XUMHUYECKUX PEAKIIUM,
BBISIBIISITh ~ OOIME  3aKOHOMEPHOCTH, MPUYUHHO-CIEJACTBEHHBIE CBSI3M U
MPOTUBOPEUHS B U3yUaeMbIX MPOIIECCaX U SIBIICHUSIX.

Ba3oBble ncciienoBaresibckue J1eiicTBUA:

YMEHHE HCIOIb30BaTh MOCTABJIEHHBIE BOMPOCHI B KayeCTBE HHCTPYMEHTA
MO3HAHUS, a TaKKe B KAyeCTBE OCHOBBI Mg (OPMHUPOBAHUSI THUIIOTE3bI IO
MIPOBEPKE MPABIUILHOCTU BBICKA3bIBAEMBIX CYXKICHUN;

MpUOOpETeHHE OMNbITa MO IUIAHUPOBAHUIO, OPTaHU3AIMU U TPOBEIACHUIO
YUYEHMUYECKHX JKCIIEPUMEHTOB, YMEHHE HaOIoAaTh 3a XOJOM IIpoliecca,
CaMOCTOSITEJIbHO MPOrHO3UPOBATH €r0 Pe3yabTaT, GOpMyIUpoBaTh 0000IIEHUS U
BBIBOJIBI 110 pe3yJibTaTaM MPOBEAEHHOIO OMNbITA, UCCIIEIOBAHMS, COCTABISITh OTUET
0 MpoAeIaHHOM padoTe.

PabGora ¢ unpopmanmeii:

yMEHHE BBIOMpATh, AHAIMU3UPOBATH W HHTEPIPETUPOBATH HH(GOPMAIUIO
Pa3IUYHBIX BUJOB U (OPM MPEICTABICHUS, MOTYyUYaeMyl0 U3 Pa3HbIX UCTOUHUKOB
(HaydHO-TIOMYJISIpHAsT ~ JIUTEpaTypa XUMHUYECKOrOo COJEpKaHUsl, CIPaBOYHbIE
nocodusi, pecypcbl MHTepHETa), KPUTUUECKH OIIEHUBATh NPOTHUBOPECUUBYIO U
HEJIOCTOBEPHYIO HH(POPMAIIHIO;



YMEHHE TPUMEHATHh Pa3TUYHbIE METOAbl M 3aMpOChl MPHU MOUCKE U OTOOpE
MHpOpMAIIMM U COOTBETCTBYIOIIUX JAHHBIX, HEOOXOJWMBIX [l BBIMOJIHEHUS
y4eOHBIX U MO3HABATENILHBIX 33/1a4 OMPENICIEHHOr0 THUIA, MPUOOPETEHUE OMbITA B
00JacCTH  HCHONB30BaHUSI MH(OPMAIIMOHHO-KOMMYHUKATUBHBIX  TEXHOJIOTHUH,
OBJIQJICHUE KYJIbTYPOU aKTUBHOTO MCIIOJIb30BaHUS PA3TUYHBIX TOMCKOBBIX CUCTEM,
CaMOCTOSITEJILHO BBIOMPATH ONTUMANIbHYIO (hOpMY MpecTaBlieHus] HHGOpMAlUU U
WUTIOCTPUPOBATh pelIaeMble 3a7ayd HECIOXKHBIMU CXEMaMH, JduarpaMMami,
IpyruMu popMamu rpapuKu U UX KOMOUHALIUSIMU;

YMEHHE UCIOJIb30BaTh W aHAIMU3UPOBATh B IMpolecce Yy4yeOHOM U
UCCIIEIOBATENBCKON NEeSTEIbHOCTH MH(OPMAIIUIO O BIUSHUU MPOMBIIIJIEHHOCTH,
CEJIBCKOr0 XO3SIMCTBA M TPAHCHOpPTAa HAa COCTOSIHHE OKPY’KAIOMIEH TPUPOIHON
CpEelbl.

KoMMyHukaTHBHBIE YHUBEPCAJIbHbIE Y4eOHbIE [1eiiCTBUA:

YMEHHMsI 3a/laBaTh BOIPOCH (B XOJ€ Juamora W (WIH) JHUCKYCCHUHU) IIO
CyliecTBy  oOcyknaemMol  Tembl, (OpPMYJIHpPOBATh CBOM  MPEITIOKECHUS
OTHOCHUTEJIbHO BBIMIOJTHEHUS TIPEAJIOAKEHHON 3a1a4H;

YMEHHSI ~ TPEACTaBISATh  IOJYYEHHbIE  pe3yJbTaThl  O3HABATEIbHOMN
NEATeIbHOCTA B YCTHBIX M MHCHbMEHHBIX TEKCTaX; JeJaTh IPE3CHTAIUIO
PE3YJbTATOB BBHIMIOJIHEHUS XMUMHUYECKOr0 SKCIEpPUMEHTa (J1abopaTOPHOrO OINBITA,
1a00paTOpPHOM pabOTHI IO HCCIEOBAHUIO CBOWCTB BEIIECTB, YUEOHOI'O IPOEKTA);

yMEHHsSI y4eOHOr0 COTPYJHHUYECTBA CO CBEPCTHHMKAMH B COBMECTHOM
MO3HABATEIbHOM U KCCJIEJAOBATENILCKOW  JIESITENILHOCTH  MPU  PEHICHUH
BO3HHUKAIONIUX MpOOJIeM Ha OCHOBE Yu€Ta OOIIMX HHTEPECOB M COTJIaCOBAHUS
no3univii (o0Cy X AeHuss, OOMEH MHEHUSIMHU, «MO3TOBBIE IITYPMbI», KOOPIAHHAIIUS
COBMECTHBIX JCHCTBHI, OINpeNeNieHUue KPUTEPUEB IO OIEHKE KadecTBa
BBITIOJIHEHHOMN PabOTHI U ApyTue).

PeryasiTuBHbIe YHUBePCcAJbHbIE Y4eOHbIE 1eHCTBUS:

YMEHHE CaMOCTOSITEIBHO OMNPEACNSITh LENu JeSITeNbHOCTH, IUIaHUPOBATh,
OCYIIECTBIISIT, KOHTPOJIUPOBATh U MPU HEOOXOAUMOCTH KOPPEKTUPOBATH CBOIO
NeATEeNbHOCTD, BbIOMpaTh Hanbosee A3(hPeKTUBHBIE CIOCOOBI PEIIeHUsI YUYEOHBIX U
MO3HABATEIbHBIX 3aJlay, CaMOCTOSATEIIbHO COCTaBJISITh WU KOPPEKTUPOBATh
NPEIOKEHHBIM  AJITOPUTM  JIEMCTBUM IIPU  BBINOJHEHUU 33aJaHUM C YYETOM
MOJIyYEHHUsI HOBBIX 3HaHUM 00 M3ydyaeMbIX OOBEKTaX — BEIIECTBAX U PEaAKIHUIX,
OLICHUBAaTh COOTBETCTBHUE IMOJIYUYEHHOrO pe3yJibTaTa 3asiBJICHHOM IIeJIh, YMEHUE
UCIIOIb30BaTh U aHATU3UPOBATh KOHTEKCTHI, IIPe/1jiaraeMble B YCIIOBUU 3a1aHUMN.

HPEJIMETHBIE PE3YJIBTATDBI

B cocrtaBe mnpeaMeTHBIX pe3yJbTaTOB IO OCBOCHUIO 00s3aT€IBHOrO
COJIEpXKaHUsI, YCTAHOBJIEHHOTO JaHHOM (QeaepaibHOM pabodeil mnporpaMMon,
BBIJICJISIIOT: OCBOCHHBIE OOYYalOIIMMUCS HAy4YHbIE 3HAHUS, YMEHHS U CIIOCOOBI



NeUCTBUM, crnenuduyeckue i1 TNpeaMeTHOM oOjacth  «XUMHS», BHUIBI
NEATENBHOCTA MO  TOJYYEHUIO HOBOIO 3HAHWS, €ro HWHTEPHpPETAlNH,
peoOpa3oBaHUIO U IPUMEHEHHIO B PA3JIMUYHBIX YUEOHBIX U HOBBIX CUTYAIIUSX.

K koHiy oOydenus B 8 kyiacce npeMeTHbIC pe3yJIbTaThl HA 0230BOM ypOBHE

JOJIKHBI OTPaXkaTh CHOPMUPOBAHHOCTD Y 00YUAIOIINXCSI YMEHUM:

e PpACKpBIBaTh CMBICI OCHOBHBIX XMMHWYECKHX MOHATHI: aTOM, MOJIEKYJa,
XUMHAYECKHIM 3JIEMEHT, MPOCTOE BEIIECTBO, CIIOXKHOE BEIIECTBO, CMECH
(oHOpOZIHAST M HEOJAHOPO/AHAS), BaJIECHTHOCTh, OTHOCUTEIbHASI aTOMHAsl U
MOJIEKYJISIDHAsE Macca, KOJIMYECTBO BEIIECTBA, MOJIb, MOJIApHAas Macca,
MaccoBasi 10JIsl XUMHUUYECKOTO 3JIEMEHTa B COSAMHEHUH, MOJIIPHBIA 00BEM,
OKCHJI, KHCJIOTa, OCHOBAaHHE, COJIb, AJIEKTPOOTPULATEIBHOCTh, CTEICHBb
OKHUCJICHUS, XMMHYECKasl peakius, KiacCUPUKAIUS peakiuil: peakiuu
COCOUHEHMS, PEAKLIHUH PA3JIOKECHUSA, PEAKIUU 3aMEIICHUsA, pPEaKIuu
oOMeHa, 3K30- U IHJA0TEPMUUECKUE PEaKINu, TerioBoi ekt peakuu,
SAIpO aToMa, JJEKTPOHHBIN CJIOW aToma, aTOMHas OpOUTallb, paguyc
aToOMa, XMMHYECKAsl CBSI3b, MOJIAPHAs U HENOJApHAas KOBAJEHTHAsl CBS3b,
WOHHAs CBSI3b, MOH, KaTHOH, aHWOH, PacTBOp, MAaccoBas NOJs BEHIECTBA
(TIporieHTHAs KOHIIEHTPAIINS) B paCTBOPE;

e  WUIKOCTPUPOBATh B3aUMOCBA3b OCHOBHBIX XHUMHYECKUX TIIOHSATHU H
MIPUMEHSATH 3TU MMOHATUS MPH ONMMMCAHUU BEIIECTB U UX MPEBPALLICHUN;

« HCHOJb30BaTh XMMHUYECKYI0 CHUMBOJIMKY JJiS COCTaBieHUs (opmy
BELIECTB U YPABHEHUN XUMHUYECKUX PEAKLIHM;

« ONpeensTh BAJIEHTHOCTh aTOMOB 3JIEMEHTOB B OMHAPHBIX COCIUHECHUSX,
CTENEHb  OKUCIEHHMS  SJEMEHTOB B  OMHApHBIX  COEJAUHEHUSX,
MPUHAJIKHOCTh BELIECTB K OMNPEACIEHHOMY KJIACCy COECIUHEHUH I10
dbopmynaMm, BHUJ XUMHUYECKOW CBSI3M (KOBaJEHTHass W UWOHHAs) B
HEOPraHUYECKUX COCTMHEHHUSX;

- packpeiBaTth cMmbicn Ilepmommueckoro 3akona JI. W. Menneneena:
JEMOHCTPUPOBATh TMOHMUMAHUE MEPUOAUYECKON 3aBUCHUMOCTU CBOWCTB
XUMHAYECKHX 3IJIEMEHTOB OT MX MNojoxeHus B llepumonuueckoil cucreme,
3aKOHOB COXPAaHEHWs MAacChl BEIIECTB, MOCTOSHCTBA COCTaBa, aTOMHO-
MOJIEKYJISIPHOTO YUYEHHS, 3aKOHAa ABOraapo;

- ONHUCHIBATh M XapakTepu3oBaTh TaOmuuHyo ¢opmy Ilepuoanueckoit
CUCTEMBl XUMHMYECKMX OJJEMEHTOB: pa3N4aTh MOHATHS «IJIaBHAs
noarpynna (A-rpynma)» u «nodounast noarpynmna (b-rpymnmna)», Manbeie u
OonbllIMe TEPUOJIbl, COOTHOCUTH OOO3HAYEHHS, KOTOpPhIE HMEIOTCS B
tabmune «llepmommyeckas cucrema XuMuUueckux d3mementoB J[. U.
MenzaeneeBay C 4YHCIOBBIMM XapaKTEPUCTUKAMHU CTPOCHUS AaTOMOB



XUMUYECKUX 3JIEMEHTOB (COCTaB U 3apsij sjipa, o0Ilee YUCIO FIEKTPOHOB
U pacrpeieieHue UX Mo SJIEKTPOHHBIM CIIOSIM);

KJIacCU(UIIMPOBATh XUMUUYECKUE DJIEMEHThI, HEOPraHUUECKUE BEIIECTBA,
XUMHUYECKUE peakiuu (M0 YKUCIy U COCTaBYy YYACTBYIOIIUX B PEAKIUU
BEILIECTB, MO TEIOBOMY (D PeKTy);

XapaKTepu30BaTh (OMUCHIBATH) OOIME XHWMHYECKHE CBOMCTBA BEIECTB
Pa3IUYHBIX KJIACCOB, MOJATBEPIKAsl OMUCAHUE MTPUMEPAMU MOJICKYIISIPHBIX
YPaBHEHUN COOTBETCTBYIOIIMX XUMUYECKUX PEAKIUN;

MIPOTHO3UPOBATH CBOMCTBA BEIIECTB B 3aBUCUMOCTU OT MX Kau€CTBEHHOI'O
COCTaBa, BO3MOXKHOCTH TMPOTEKAHUS XWMHUYECKUX IMPEBpAIICEHUA B
Pa3ITUYHBIX YCIOBUSX;

BBIYUCIISITh OTHOCUTEIBHYIO MOJIEKYJSIPHYIO M MOJSIPHYIO MAacChl
BEILIECTB, MAaCCOBYIO JOJII0 XUMHYECKOrO JJeMeHTa 1o Qopmylie
COEIMHEHUS, MaCCOBYIO JIONIO BEIIECTBA B PACTBOPE, MPOBOAUTH PACUETHI
M0 YPABHEHUIO XUMUYECKOU PEaKInu;

MPUMEHSITH OCHOBHBIE OIEpallid MBICIUTEIBHON NEATeIbHOCTU — aHaIu3
W CHHTE3, CpaBHEHHE, O00OOIIECHHE, CHCTEeMaTH3alllio, KiIacCH(HUKAIIUIO,
BBISIBJICHHUE TMPUYHMHHO-CICJACTBEHHBIX CBSI3eH — JUIsI M3YYCHHSI CBOWCTB
BEIIECTB U XMMHUYECKHX PEaKIHi, eCTeCTBEHHO-HAy4YHbIE€ METO/bI
MO3HAHUSI — HAOJIOJIEHHE, HU3MEpPEHUEe, MOJICIUPOBAHUE, SKCIEPUMEHT
(pealibHbBIN U MBICIICHHBIN );

CleI0BaTh  NpaBUJaM  MOJb30BaHUS ~ XUMHUYECKOM  moCylIod U
1a0opaTOpHBIM  O0OpPYJIOBAaHUEM, a TakKKe IMpaBWiiaM OOpaIleHUS C
BEIIECTBAMU B COOTBETCTBHM C HHCTPYKIUSIMU TIO BBIIOJHEHUIO
7a00paTOPHBIX XMMHUYECKUX OMNBITOB MO TOJYYEHHUIO U COOUPAHUIO
razoo0pa3HbpIX BEHIECTB (BOIOPOJa M KHUCIOPOJa), MPUTOTOBICHUIO
PACTBOPOB C ONPEIECIEHHOM MACCOBOW JOJIEU PACTBOPEHHOIO BEIIECTBA,
IJIAHUPOBaTh M MPOBOJUTH  XMUMHUYECKUE  SKCIHEPUMEHTHl MO
pacrio3HaBaHUIO PACTBOPOB IIEI0UEH U KUCIOT C MTOMOIIBIO HHIUKATOPOB
(;makmyc, heHondTanent, METUIOPAHK U JPYyTrue).

K koHiy oOydenus B 9 kjacce npeMeTHbIC pe3ybTaThl HA 0230BOM ypOBHE
JOJIKHBI OTPaXkaTh CHOPMUPOBAHHOCTD Y 00YUAIOIINXCS] YMEHUH:

pacKpbIBaTb CMBICJ OCHOBHBIX XUMHYECKHX IIOHATHW: XUMHUYECKUU
DJIEMEHT, aTOM, MOJEKyJa, WOH, KaTHUOH, aHWOH, MPOCTOE BEIIECTBO,
CJIOKHO€ BEIIECTBO, BAJIIEHTHOCTb, JJIEKTPOOTPULATEIBHOCTh, CTEIEHB
OKHUCJICHUS, XUMUYECKasl PeaKius, XUMU4YecKasi CBsA3b, TEIIOBON 3 deKT
peakiuu, MOJb, MOJSIpHBIA  00BEM,  PacTBOp,  BJIEKTPOJIUTHI,
HEJJIEKTPOJIUTHI, JJIEKTPOIUTUYECKA IUCCOLMALNSA, PEAKIMU HOHHOIO
oOMeHa, KaTajau3aTtop, XUMHUYECKOE€ paBHOBecHE, OOpaThuMble U



HEOOpaTUMBbIE pEaKIUU, OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIE PEAKIIUU,
OKUCITUTEIb,  BOCCTAHOBUTENb, OKUCJIEHHE U  BOCCTAaHOBJIECHUE,
amoTponus, aMm(pOTEPHOCTh, XUMHUYECKas CBSI3b (KOBaJICHTHAsi, MOHHAS,
METAJIMYECKasi), KpUCTAJUIMYECKass pemeérka, KOppo3us METaJuioB,
CIUIaBbl, CKOPOCTh XUMHUYECKOM peakluH, MNpPelesIbHO JOMyCTUMAas
koHueHTpauus [1JIK Bemecrtna;

WUTIOCTPUPOBATh B3aMMOCBSI3b OCHOBHBIX XUMHUYECKHX TOHSATUM U
MPUMEHSITh 3TH OHATHUS MPU ONKUCAHUY BEILECTB U UX MPEBPAILICHUII;
UCIIOIB30BaTh XMMHYECKYIO CHUMBOJIMUKY [IJIi COCTaBJICHUS (HOpMy
BELIECTB U YPABHEHUN XUMHUYECKUX PEAKLIHM;

OIPENIENATh BAJIEHTHOCTb U CTENEHb OKUCIEHUS XUMUYECKUX PJIEMEHTOB B
COCIMHEHUSX PpaA3IMYHOrO COCTaBa, MPUHAJICKHOCTh BEIIECTB K
ONpEeNIeIEHHOMY KJIacCy COEIMHEHUN 1o QopMyrnaM, BUJ XUMHYECKOU
CB3U (KOBaJICHTHAs, WOHHAs, MeETaJUIM4YecKas) B HEOPraHUYECKUX
COCIMHEHUSX, 3aps]l MOHA MO XUMHUYECKOU (popmyie, XxapakTtep Cpeabl B
BOJIHBIX PAacTBOpPaX HEOPTraHUYECKUX COCAMHEHUMN, TUI KPUCTATTUYECKOU
PELIETKN KOHKPETHOI'O BEILIECTBA;

packpeiBaTth cMmbIichn llepuommueckoro 3akona JI. M. MenpaeneeBa wu
JEMOHCTPUPOBATh €ro IOHMMAaHHE: OINUCHIBATH U XapaKTepU30BaTh
tabnuunyto Gopmy [lepuoandeckoil CUCTEMBbl XMMHUYECKUX HJIEMEHTOB:
pazniuuath MOHATHUS «rjaBHas mnoarpynna (A-rpynma)y U «moOouHast
noarpynna (b-rpynna)», wmanble u OOJbIIME MEPUOABI, COOTHOCHUTH
o0O3HAUeHHUs, KOTOPhbIE MMEIOTCS B TEPUOAUYECKOM Tabiuie, C
YUCJIOBBIMU  XApAaKTEPUCTUKAMU  CTPOEHUS  aTOMOB  XHUMHYECKUX
AJIEMEHTOB (COCTaB MW 3apsia  sjapa, oOIIee 4YHUCIO DJIEKTPOHOB U
pacrpenieieHue WX MO0 DJJIEKTPOHHBIM  CIIOSIM), OOBSCHATH OOIIHe
3aKOHOMEPHOCTH B M3MEHEHHUM CBOMCTB 3JIEMEHTOB M MX COCIUHEHUHN B
npejenax MaliblX NEPUOJIOB U TJIaBHBIX MOATPYII C YYETOM CTPOEHUS HX
aTOMOB;

KJIacCU(UIIMPOBATh XUMUUECKUE DJIEMEHThI, HEOPraHUYECKUE BEIIECTBA,
XUMUYECKUE peakiuu (M0 YMUCIy U COCTAaBy YYACTBYIOIIUX B PEAKIUU
BEILIECTB, MO TEIJIOBOMY 3P (DEKTy, MO0 WU3MEHEHHUIO CTENEeHEH OKUCICHUS
XUMUYECKUX PJIEMEHTOB);

XapaKTepU30BaTh (OMHUCHIBATH) OOIMHME M CIHEeHU(HUIECKHE XUMHYECKHE
CBOMCTBa TIPOCTBIX M CJOXHBIX BEHIECTB, MOJATBEpPKJIas OIMKUCAHUE
npuUMepaMHi MOJICKYJISIPHBIX M HOHHBIX YpPaBHEHUW COOTBETCTBYIOIIMX
XUMUYECKNAX PEAKIINU;

COCTABJISITb YpPaBHEHUS JJICKTPOIUTUYECKOW JIHCCOLMAIMU  KHUCIOT,
LIEJIOYEH U COJIEH, TTOJHBIE U COKPAIIEHHBIC YPABHEHUS PEAKLIUM MOHHOTO



oOMEHa, ypaBHEHHUS pEakluid, TMOATBEPKIAIONUX CYIIECTBOBAHUE
TCHETHYECKON CBSI3M MEK/y BEIIECTBAMH PA3IMUHBIX KJIACCOB;
pacKphIBaTh CYIIHOCTh OKHUCIHTEIbHO-BOCCTAHOBUTEIBHBIX  PEaKITUi
ITOCPEICTBOM COCTaBJICHHS 3JICKTPOHHOI'O OajaHca dTUX PeaKInii;
IIPOTHO3MPOBATh CBOWMCTBA BEIIECTB B 3aBUCHMOCTH OT HX CTPOCHUS,
BO3MOXKHOCTH IPOTCKAHUS XHMHYCCKHX IIPEBpAIeHUH B Pa3IdYHBIX
YCIIOBUSX;

BBEIYHCIISATH OTHOCHTEIBHYIO MOJICKYJISIPHYIO W MOJISPHYIO  MAacChl
BEILIECTB, MAaCCOBYIO JOJII0 XUMHUYECKOTrO JJeMeHTa 1o Qopmylie
COEIMHEHUS, MaCCOBYIO JIONIO BEIIECTBA B PACTBOPE, MPOBOAUTH PACUETHI
0 YPaBHEHUIO XUMUYECKON PEaAKITUH;

co0Ir01aTh npaBujia  IOJb30BaHUSA XUMHYECKOU IOCy 101 "
nabopaTopHBIM  O0OpYJIOBaHMEM, a TakKe IMpaBWia oOOpalleHus C
BCIIECTBAMH B COOTBETCTBHM C WHCTPYKIUSAMH TIO BBITTOJIHCHHIO
7a00paTOPHBIX XUMHUYECKHX OIBITOB TIO TOJIYYEHUIO U COOMPAHUIO
ra3000pa3HbIX BENIECTB (aMMHAaKa U YIJIEKUCIIOro rasa);

MPOBOJMTh  PEaKIMU, IOATBEPIKIAIOIINE  KAYSCTBCHHBIM  COCTaB
Pa3TUYHBIX BEIIECTB: PACIO3HABATH OMBITHBIM MYTEM XJIOPUA-, OpOMU-,
uonua-, kapoonar-, ¢ocdar-, cuiumkar-, Ccyiabdar-, TUIPOKCUI-UOHBI,
KaTHOHBI aMMOHHUSI ¥ HWOHBI M3yYEHHBIX METAJUIOB, MPHUCYTCTBYIONIUE B
BOJHBIX paCTBOpPaX HEOPraHMYCCKUX BEIICCTB;

MIPUMEHSITh OCHOBHBIE OICPAllMM MBICITUTEILHON NEATCIbHOCTH — aHaIu3
W CHHTE3, CpaBHEHHE, O0000IIeHHe, CHUCTeMaTHU3allui0, BBISBICHUE
MPUYUHHO-CJICICTBEHHBIX CBS3€H — IJII M3Y4YEHUS CBOWCTB BEIIECTB U
XAMHYECKUX PEAKIUi, eCTeCTBCHHO-HAyYHbIE METOAbl TO3HAHUS —
HaOJII0JICHHE, M3MEPEHUE, MOJCIUPOBAHUE, DKCIICPUMEHT (pealbHBIA WU
MBICJICHHBIN ).



TEMATHUYECKOE IINTAHUPOBAHUE

8 KUIACC
KoanuyectBo yacos " IeKT
Ne HaumeHoBaHue pa3aenoB U
pasi Kontposbubie | I[lpakTuueckue (unp
/| ¥ TeM NPOrpaMMbl Bcero 00pa3c
padoThI padoThI
pecyp«
Pasnea 1. IlepBoHavajibHbIe XUMHYECKHE TIOHATHS
Xumusi — BakHasi 0071aCTh
L1 €CTECTBO3HAHHUSA U 5 ) bubnu
' MPAKTHYECKOM https://1
JESITENHLHOCTH YeIOBEKa
12 BemecTBa u xummnueckue 15 1 bubnu
' peaxkuuu https://1
Uroro no pazneny 20
Pasnea 2. Baxneiiue npeacTaBuTe/ M HEOPraHMYeCKHUX BelleCTB
71 Boznyx. Kucnopon. 6 bubnu
' [TonsiTre 00 okcHmax https://1
29 Bognopon. Ilonsarue o 2 1 bubnu
' KHCIIOTaX U COJISIX https://1
3 Bopa. PactBopsl. [lonsitue 5 | 1 bubnn
' 00 OCHOBaHHUSAX https://1
OCHOBHBIE KJIACChI
bubmn
24 HEOpPraHMYeCKUX 11 1 1
https://1

COEIMHEHUI




Hroro no pazneny

30

Pa3zpnen 3. llepnoanuecknii 3axon u [lepuoanyeckasi cucreMa xumudecknx 3jieMeHToB /I, . Men;

CTpoeHne aToMOB. XUMHYECKas CBA3b. OKHCIUTEIbHO-BOCCTAHOBUTEIbHDbIE pPe€aKnIuu

[Tepuoanueckuii 3aK0OH 1
[Iepuonnueckas cucrema

3.1 XUMHUYECKHUX JIEMEHTOB []. 24 E;IGH/I;I
N. Menneneesa. CtpoeHue AP
aroMa
XUMHNYECKas CBA3b.

32 OKHUCIUTENBHO- )5 bubnu

) BOCCTAHOBUTEJILHBIC https://
peaxu
bubnu
Uroro no pazneny 15 hitos:
PesepBHOE BpeMs 3 bubmm
p p https://
OBIIEE KOJIMYECTBO YACOB 102
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9 KITIACC

KoanuyecTBo 4acoB

DJIeKT
Ne HanmeHoBaHue pa3iesioB U
pas Kontpoubhble | IIpakTnuyeckue (wngp
/| ¥ TeM NPOrpaMMbl Bcero 00pa3c
padoThI padoThI
pecyp
Pa3zpnen 1. BemecTBO U XMMHU4YeCKHE pPeaKIuu
[ToBTOpEHue u yriayoneHue
. bubmamn
1.1 3HaHUI OCHOBHBIX Pa3/IEJIOB 5 1
https://1
Kypca 8 Kiacca
12 OCHOBHBIE 3aKOHOMEPHOCTH 4 bubmamn
' XUMHUUYECKHX PEaKInit https://1
DNEKTPOIUTHYECKAS
bubmmn
1.3 aucconuanys. XMuMu4ecKue 8 1 1
https://1
peakinuu B pacTBOpax
Hroro no pazneny 17
Pasnea 2. HemeTranibl M X COeJUHEHUS
OOmast xapakTepUCTHKA
bubmmn
2.1 XUMHMUYECKUX DJIEMEHTOB 4 1 hitos.//
ps://1
VIIA-rpynmnsl. I"anorenst
OOm1ast xapaKTepUCTHKA
) XUMUYECKUX AIIEMEHTOB 6 bubmn
' VIA-rpynmsl. Cepa u eé https://
COCMHEHUS
OO0111ast XapakKTEPUCTUKA Bubmm
23 paTep 7 1

XUMHNYCCKHUX JJICMCHTOB

https://




VA-rpynmsl. A30T, hocdop
U UX COCJMHCHUS

OO1as xapakTepuCcTUKa

XUMHYECKUX DJIEMEHTOB Bu6nun
2.4 8
IVA-rpynmnel. Yrinepon u https://1
KPEMHUI U UX COCTMHEHUS
Uroro no pazneny 25
Pa3nen 3. MeTaJliIbl M X COeAMHEHHUS
3.1 OO0111€e CBOIICTBA METAIIJIOB 4 bubmm
L https://
39 Baxkueiime MeTanibl 1 HX 16 Bu6nun
' COEIUHEHUS https://1
Wroro no pazneny 20
Pasnen 4. Xumus 1 okpyxamimas cpeaa
41 BemecTsa u maTepuansl B 3 Bu6nun
’ JKU3HU YeJI0BEKa https://1
Uroro no pazneny 3
p 3 Bu6nun
€3€pBHOE BpEMS https://
OBIIEE KOJIMYECTBO HACOB 68
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IHOYPOYHOE IINTAHUPOBAHHUE

BEIIECTB. XUMHUecKast popMmyIia.

8 KUIACC
KoanuyectBo yacos
Ne Jla
Tema ypoka Kontpoubnbie | IIpakrnueckne
n/n Bcero U3
padoThI padoThI
1 [Ipenmer xumuu. Posib xumuu B 1
’KU3HU YeoBeKa. Tena u BeniecTa
) [ToHsATHE O METO/AAX TIO3HAHUS B |
XUMHUHU
[TpakTtuyeckas padora Ne 1
3 «IIpaBuna paboTsl B 1a0opaTopuu u | 1
npuémbl 00OpaIeHus ¢
nabopaTOpHBIM 000PYIOBaHHEM)
Yucrtele BelecTBa U CMECH.
Crioco0bl pa3ieNieHust CMECeH.
4 [Tpaktuyeckas pabora Ne 2 1 1
«Paznenenue cmeceit (Ha npumepe
OUYUCTKHU TIOBAPEHHOW COJIN)»
ATOMBI U MOJICKYJIbl. XUMHUYECKHE
5 3JIEeMEHTHI. 3HAKU (CUMBOJIBI) 1
XUMUYECKUX 3JIEMEHTOB.
6 [IpocTble U ClOXKHBIE BEIIECTBA. 1
7 3aKOH MOCTOSIHCTBA COCTaBa 1




BaneHTHOCTH aTOMOB XMMUYECKHX
9JICMCHTOB

OTtHocuTenbHast aTOMHAs Macca.
OTtHocuTeNnbHASI MOJIEKYJISIPHAS
Macca

MaccoBast 1019 XUMHYECKOTO
3JIEMEHTA B COEIUHEHNU

10

MaccoBast 1019 XUMHYECKOTO
3JIEMEHTA B COEUHEHNU

11

KonuuectBo BemecTsa. MoJIb.
MouspHas macca

12

KonuuectBo BemecTsa. MoOJIb.
MouspHas macca

13

ATOMHO-MOJIEKYJISIPHOE yueHue. M.
B. JIoMOHOCOB — y4€HBIN-
SHIMKJIONEUCT.

14

PusnyecKkue 1 XUMHIECKUE
SBJICHNS. XUMHUYECKasl peaKIusl.
IIpu3Haky 1 yCI0BUsI IPOTEKaHUS
XUMUYECKUX PEAKIUH.
Knaccugukarus XuMuaeckux
peaxuuil (COeqMHEHM S, Pa3I0KEHNU,
3aMeleHus, OOMeHa)

15

3aKOH COXpaHEHUS MacChl BEIIECTB.
XUMUYECKUE YPABHEHUS.

16

Boluncnenus Koam4yecTBa, MacChbl
BEILIECTBA I10 YPABHEHUSAM




XUMHUUYECKUX pPEaKLUN

17

Konrtponsnas padora Ne 1 o Teme
«BelecTBa 1 XUMHYECKHE
peaxuum»

18

Bo3nyx — cMmech razos. Cocras
BO3ayxa. Kucnopon — snemeHT u
npocroe BeuecTBo. O30H

19

Beruncnenus: o0bema, KoJIM4ecTBa
BEIIIECTBA T'a3a 110 H3BECTHOMY €T0
KOJINYECTBY BEIECTBA, 00bEMY

20

OTHOCHTENBHAS INIOTHOCTH I'a30B

21

BrraucneHus oTHOCUTEIIBHOM
MOJIEKYJIIPHOM MaccChl ras3a o
HM3BECTHOMN OTHOCUTEIIHHOM
IUIOTHOCTH

22

OOBbeMHbIE OTHOLICHHS Ta30B IpU
XUMUYECKUX PEAKLUAX.

23

dusnyecKkue 1 XUMUIECKUE
CBOWCTBA KUCIIOpOJa (peaKkuu
okucieHus, ropenue). [lonstue 00
okcugax. CrocoObl MOTyYeHUS
KHCJIOpO/a B 1a00paTopuu 1
npomsiieHHOCTH. [Ipumenenue
KHCIIOpoJa

24

ITpaktuyeckas padora Ne 3 o Teme
«[lomyuenue u cobupanue




KHCIJIOPOJIa, U3YYEHHUE €TO CBOWCTBY»

25

TennoBoit 3¢ exT Xumuaeckoi
peaKnuu, IOHSITHE O
TEPMOXUMHUYECKOM YpaBHEHUH,
9K30- U SHJOTEPMUYECKUX
peakuusx . TommmBo (HepTh, yromib
U METaH). 3arpsi3HEeHUE BO3/1yXa,
CIOCOOBI €r0 MPEIOTBPAILICHUS

26

BrraucieHust KoIuuecTBa, MacChl
BEIIECTBA MO0 YPABHEHUSAM
XUMHUUYECKUX PEAKLIUI

27

Bonopoa — »imeMeHT u mpocToe
BemecTBo. Haxoxaenue B mpupoe.
CrniocoOslI moryueHust BOAOpoia B
naboparopun. Ouznyeckue u
XUMHUUYECKHE CBOMCTBA BOAOPOA.
[Ipumenenue Boopoa

28

ITpaktuyeckas padora Ne 4 o Teme
«[lomyuenue u cobnpanue
BOJIOPOJA, U3YYECHHUE €r0 CBOMCTB

29

IloHsTHE O KUCIOTaX U COJISIX.
MossipHbIi 00BEM ra30B. 3aKOH
ABoraapo

30

Brruucinesus 00EMOB ra3os 110
YPaBHEHUIO PEAKIIMHU Ha OCHOBE
3aKOHA 00BbEMHBIX OTHOLIIEHUN Ta30B

31

duznueckue 1 XUMHUECKUE
CBOMCTBA BOJIbI




32

duznueckue 1 XUMHUECKUE
CBOMCTBA BOJIbI

33

Boga xak pactBopuTens.
HaceplmieHHbIe M HEHACHILLICHHbIE
PacTBOPBI.

34

MaccosBas 1014 BELECTBA B
pactBope

35

ITpaktuyeckas padora Ne 5 o Teme
«IIpurorosieHue pacTBOpOB C
ONpeACIIEHHON MacCOBOM JOJIEHN
pacTBOPEHHOTO BEIIECTBA»

36

Ponb pacTBOpOB B IPUPOAE U KU3HU
yenoBeka. [lonsTie 00 nHaMKaTOpax

37

Brruncnenus ¢ ucnonb30BaHUEM
MOHATHS «MAacCOBasi 0JIs BELECTBA
B pacTBOpe»

38

KontpomnbHas padora Ne2 o teme
«Kucnopoa. Bonopoa. Bona»

39

Oxcuppl: cocTaB, KiacCu(pUKaLUs,
HOMeHKIIarypa. [lonydenue u

XUMHUYCCKHIE CBOMCTBA KUCIIOTHBIX,
OCHOBHBIX ¥ aM()OTEPHBIX OKCHJIOB

40

OcHoBaHMUsI: COCTaB, HOMEHKIJIATYPA.
Kucnotsl: cocras, knaccudukanus,
HOMEHKJIaTypa

41

Knaccudukanus, noxyduenue
OCHOBaHUU




42

XMMHWYECKUE CBOMCTBA OCHOBAHUI

43

[Tonsatue 06 ampoTepHbIX
rugpokcuax. [lonyuenue u
XUMHUYECKHE CBOMCTBA KUCIIOT

44

Counu (cpenHue): HOMEHKIIATypa,
CIOCOOBI MOJTyUEHHSI, XAMHUYECKHE
CBOMICTBA

45

['enernueckas cBsA3b MEXAY
KJIaCCaMU HEOPTraHUYECKHUX
COCIMHECHUU

46

[Tpaktuyeckas padora Ne 6.
Pemrenne skcniepuMeHTAIBHBIX
3aga4 1o Teme «OCHOBHBIE KJIACCHI
HEOPTraHUYECKUX COCMHEHUI

47

Beruncnenus maccsl poayKTa
peakLuu 110 U3BECTHOM Macce
OJHOT'O U3 UCXOJHBIX BCIICCTB

48

KontponbHas pabota Ne3 o reme
"OCHOBHEIE KJIACCHI
HEOPraHMYeCKUX COeAMHEHUN"

49

[TepBbie MOMBITKH KIACCUDUKAITUN
XUMHUYECKUX 31eMeHTOB. IloHsatue o
rpynnax CXOAHbIX 3JIEMEHTOB

50

[Tepuoanueckuii 3aK0OH 1
[Tepuoanueckas cucrema
XUMHUYECKUX deMeHToB /. 1.




MenneneeBa

51

IIepuonsl, rpynisl, NOATPYIIIILL.
Crpoenue aromoB. CocTaB aTOMHBIX
anep.

52

30TOmEL.

53

CtpoeHue 3eKTPOHHBIX 000JI0YeK
aToOMOB 1eMeHTOB [lepuonnueckon
cuctemsl /1. 1. MeHaeneeBa

54

DNeKTPOHHBIE KOHPUTYpAIUU U
3NIEKTPOHHO-Tpaduueckue GopMyIbl
aTOMOB

55

XapakTepucTuka XMMUYECKOIO
AJIEMEHTA IO €0 MOJIOKEHHUIO B
ITepunonnueckon cucreme /1. 1.
Meneneesa

56

XapakTepucTuka XMMUYECKOI0
AJIEMEHTA 110 €0 MOJIOKEHHUIO B
ITepnonnueckon cucreme /1. 1.
Menpeneesa

57

3nauenue [leproauyeckoro 3akoHa
JUISL pa3BUTHUS HAYKU U IPAKTUKU. [].
N. MenaeneeB — yud€HbIi, I1€1aror
U TPpaKJaHUH

58

PesepBHeIit ypok. O600IICHNE 1
CUCTeMAaTH3aIlus 3HAaHUH /
Bcepocculickas nmpoepodHast




pabora

59

KontponbHas padora Ne4 o teme
«Ctpoenue aroma. XuMHUECKast
cBsi3b» / Beepoccuiickas
poBepoyHasi paboTa

60

DNEeKTPOOTPULIATETLHOCTH AaTOMOB
XUMHYECKUX DJIEMEHTOB. THUIIBI
XUMHYECKOU CBI3U

61

62

3aBUCHMOCTH CBOICTB BCIICCTB OT
COCTaBa U CTPOCHUA

CreneHp OKUCIIEHUSA

63

OKHCIUTENBHO-BOCCTAHOBUTEBHBIC
peakuuu. OKUCTUTETU U
BOCCTAaHOBUTEIHN

64

Brruncnenus mo ypaBHEHHUSIM
XUMHYECKOHN peakiny KOJIMIeCTBa
BEIIIECTBA, 00beMa, MacChI 110
M3BECTHOMY KOJIMYECTBY BEIIIECTBA,
00beMy MITH Macce MPOTYKTOB

65

PesepBHeIit ypok. O600IIeHNE 1
CUcreMaTu3anus 3HAHUU 110 TEME
«Ctpoenue aromMa. XuMHuecKast

CBSI3b»

66

PesepBHeIit ypok. O600IICHNE 1
cucTeMaTU3anus 3HaHUU

67

PesepBHeIit ypok. O6001IeHUE 1




cUCTeEMAaTU3alus 3HAHUU

68

PesepBHeIit ypok. O600IIeHNE U
cUCTeEMAaTU3anus 3HaHUU

OBIIEE KOJIMYECTBO HACOB I10
I[TPOT'PAMME

68




9 KITIACC

Ne
n/n

Tema ypoka

KoaunuyecTBo 4acoB

Bcero

KonTposbHbie
padoThI

IIpakTHyeckue
padoThI

Jara
U3YyYeH

Ilepnonnueckuil 3aK0H.
Ilepunonnueckas cucrema
XUMHUYECKUX deMeHToB /. .
Meneneesa

3aKOHOMEPHOCTH B
U3MEHEHUH CBOWCTB
XUMHUYECKUX AIEMEHTOB
IIEPBBIX TPEX NEPUOOB

Knaccudukarus u
HOMEHKJIATypa
HEOPTaHWYECKUX BEIIECTB

Bunpl XumMHu4ueckoil CBSI3HU U
THUIIBI KPUCTAJUTUYECKHUX
peIeToK

KontponsHas padota Nel mo
teMme «IloBropenue u
yriayOieHne 3HaHu|
OCHOBHBIX pa3JIeNIoB Kypca 8
KJ1acca

Knaccugukanus XaMu4eckux
peakuui 10 pa3InyHbIM
MpU3HAKaM




ITonsTHE 0 cCKOpOCTH
XUMHUYECKON PEAKIIUU.
IloHsTHE O TOMOIr€HHBIX U
reTEPOreHHBIX PEAKLUIX

IlonsiTHE 0 XUMUYECKOM
paBHOBecuu. DakToOpHI,
BIIASIOIIUE HA CKOPOCTh
XMUMUYECKOM pPEeaKIUu U
ITOJIOKEHUE XUMUYECKOT O
paBHOBECUS

OKHUCIUTENBHO-
BOCCTAHOBUTEIbHBIE PEaKIIUU

10

Teopus JIEKTPOIUTHIECKOMN
muccouuaruu. CUiIbHbIE U
cl1abble IEKTPOIHUTHI

11

HonHble ypaBHEHHUS peakui

12

XHUMHUYECKHE CBOMCTBA KUCIIOT
1 OCHOBAHUM B CBETE
MIpeJICTaBICHUI 00
EKTPOIIUTUYECKOU
JUCCOLMAIINHI

13

XUMHUYECKUE CBOWCTBA COJIEH
B CBETE MPECTABICHUIA 00
EKTPOIIUTUYECKOU

M CCOLMALIAN

14

[TonsiTue o rugposn3e coien




15

O000111EeH1E U
cUCTeEMAaTWU3alus 3HaAaHUI

16

[Tpaktuyeckas padora Ne 1.
«Pemenue
HKCTIIEPUMEHTAIBHBIX 3a]1a9»

17

KontponsHas pabota Ne2 o
TeMe «JNEKTPOINTUIECKast
qucconuanus. XuMHYECKHUe
peaxkuuu B pacTBOpax»

18

OO1ast xapakTepuCTUKa
raJlOreHOB. XUMUYECKUE
CBOMCTBA HAa IPUMEPE XJI0pa

19

Xnoposogopoa. ConsiHas
KHCII0Ta, XUMHUECKUE
CBOMCTBA, IIOJIyYCHHUE,
IIPUMEHEHHE

20

[TpakTtuyeckas padota Ne 2 o
teMe «Ilomyuenue cossaHoU
KHCJIOTBI, U3y4YECHUE €€
CBOMCTB»

21

Beruncnenus 1o ypaBHeHUsIM
XUMUYECKUX PEAKLUH, ECIIU
OJIMH U3 PEareHTOB JaH B
M30BITKE

22

OOm1ast xapakTepuCTUKa
251eMeHTOB VIA-rpynisl

23

AnnoTponHbie MOIUBHKAIIIH




cepsl. Haxoxaenue cepsl u e€
COEAUHEHUI B IPUPOJIE.
XHUMHUYECKUE CBOMCTBA CEPBI

24

CepoBoopo/1, CTpOEHUE,
¢bu3nvecKkre u XUMUYEeCKHe
CBOMICTBA

25

Oxcunpl cepbl. CepHas
KUCIIOTa, PU3NUECKUE U
XHMHUYECKHE CBONCTBA,
IIpUMEHEHHE

26

XUMHUYECKUE PEaKLUH,
JIe)Kallue B OCHOBE
MPOMBIIIJICHHOTO CII0C00a
MOJyYEHUSI CEPHOM KUCIIOTHI.
XUMHUECKOE 3arpsA3HECHUE
OKpY>Karolleu cpeabl
COEAUHEHUSIMHU CEPBI

27

Briuncienne MaccoBOU JOJIU
BBIXOJA MPOIYKTA PEAKLIUHU

28

OO1as xapakTepuCcTUKa
251eMEHTOB VA-rpynmnsl. A30T,
pacrpocTpaHeHHe B IPUPOJIE,
buznuecKrue U XUMUYECKUE
CBOMCTBA

29

AMMUax, ero pu3nveckue u
XUMHYECKHE CBOMCTBA,
MOJTyYEHUE U TPUMEHEHHUE

30

[Ipaktuyeckas padorta Ne 3 o




teMme «Ilomyuenune ammuaka,
W3y4YECHUE €r0 CBOMCTB)

31

A3oTHas KHCI0Ta, €€
¢bu3nvecKkre u XUMUYECKHUe
CBOMCTBA

32

Hcnons3oBanue HUTPATOB U
COJIE aMMOHMS B KQUECTBE
MUHEPAIbHBIX YI0OpEHHIA.
XUMHUECKOE 3arpsA3HECHUE
OKpY>Karolleu cpeabl
COCIMHEHUSIMU a30Ta

33

dochop. Oxcua pochopa (V)
u ocdopHas KUCIoTa,
¢bu3nvecKrue 1 XUMHYECKHE
CBOMCTBA, [TOJIyYEHUE

34

Hcnonb3oBanue pochaToB B
KaueCTBE MUHEPATHHBIX
ynoopeHuii. 3arps3HeHne
MIPUPOIHOH cpensl pocharamu

35

VYruepon, paclipocTpaHEeHHE B
npupoje, husndeckue u
XUMHUUYECKUE CBOMCTBA

36

Oxcuppl yraepoaa, ux
¢bu3nvecKkre u XUMUYECKHe
CBOMCTBa. DKOJIOTHYECKUE
po0JIeMbl, CBSI3aHHBIE C
okcugoMm yriaepoza (IV)

37

VYrojapHasg KUCIIOTa U €€ COJIN




38

[Tpaktuyeckas padota Ne 4 o
teMe "[lonydyenue
YTJIEKUCIIOTO Trasa.
KauectBennas peakius Ha
KapOoHaT-HOH"

39

[lepBoHauabHBIE TOHATHS 00
OpPraHUYECKUX BELIECTBAX KaK
0 COEUHEHUAX yriepoaa

40

Kpemnuuii u ero coeuenus

41

[TpakTuyeckas padora Ne 5.
Pemenue
AKCIIEPUMEHTANIbHBIX 33]1a4 10
TeMe «Baxueimume
HEMETAJUThl U UX COSTUHECHUS

42

KonrtpomnsHas padora Ne3 mo
TeMe «Baxueiimune
HEMETAaJUIbl K KX COSAMHEHUS

43

OOmas xapakTepuCTUKa
XUMUYECKUX JJIEMEHTOB —
MeTaUI0B. Meramnyeckas
CBSA3b U METaJUIMYECKast
KpUCTAJUIMYECKas peLIETKA.
du3nyecKue CBOMCTBA
METaJlIoB

44

XMMHUYECKHUE CBOIICTBA
METaJLIOB.




DNEKTPOXUMHYECKUH PsiJ
HaIpsHKEHUN METaJUIOB

OOm1re criocoOb! MOTyYeHUs
MeTtauoB. CriaBsl.
Brruncnenus mo ypaBHeHHSIM

45
XUMUYECKUX PEAKIUH, eCIu
OJIMH U3 PEareHTOB COACPKUT
MPUMECH

46 ITonsTHE O KOppO3UU
METAaJIJIOB

47 Ilenounbie MeTaLIBL

43 Oxkcuibl ¥ TUIPOKCHIBI
HATPHSI U KaJusl

49 lenouno3eMeabHbIE METAILIBI
— KaJbIUU U MarHUM

50 Baxkueiiue coefuHeHUS
KaJIbI[US

51 O06o01eHne 1
cucTeMaTu3alus 3HaHUU

5 JKEcTKOCTh BOABI M CITOCOOBI
e€ ycTpaHeHus
[TpakTtuyeckas padota Ne 6 o

53 TeMme "KEcTKoCTh BOABI U

MeTO/bl €€ ycTpaHeHus"

54

AroMUHUI




55

56

57

58

AmMpoTepHbIe CBOWCTBA
OKCHJIa U THIPOKCUIA

Kemneso

Oxcupl, THAPOKCHUIBI U COTH
xenesa (II) u xxenesa (I1I)

O000111EeH1E U
cUCTeEMAaTU3alus 3HaAaHUI

59

[Tpaktuyeckas padora Ne 7.
Pemtenue
AKCIIEPUMEHTAIIbHBIX 33]1a4 110
TeMme «BaxxHelIe MeTaisl 1
HUX COCIMHCHUS

60

Brrunciienus o ypaBHEHUSIM
XUMHUUYECKUX PEAKIIUH, €CIIN
OJIH U3 PEarcHTOB JIaH B
M30BITKE WIIN COACPIKUT
npuMecu. Beruncienus
MacCOBOH JIOJIH BBIXOJa
MPOAYKTa PEaKUU

61

O000111eH1E U
cUCTeEMAaTU3alus 3HaAaHUI

62

KonrtponsHas padora Ne4 o
TeMe «BaskHellmue MeTaisl 1
HUX COEIUHEHUI

63

BemecrBa u maTepuaisl B
[IOBCETHEBHOU KU3HU




YCJIOBCKa

XUMHUECKOE 3arpsi3HEHUE

64 . 1
OKpY>Karollen cpebl

65 Ponp xumuu B perieHnn 1
HKOJIOTHYECKUX MPOoOIIeM

66 PesepBHsiit ypok. O6001IeHNE |
Y CUCTEMATHU3ALMS 3HAHUN

7 PesepBHsIii ypok. O6001IeHNE |
Y CUCTEMATHU3ALMS 3HAHUN

68 PesepBHeIii ypok. O6001IeHNE 1
Y CUCTEMATHU3ALMS 3HAHUU

OBUIEE KOJIMYECTBO YACOB 68

I10 ITPOTPAMME







IHPOBEPAEMBIE TPEBOBAHUA K PE3YJIBTATAM OCBOEHUA

OCHOBHOMU

OBPA3OBATEJILHOM ITPOI'PAMMBI

8 KIIACC

Kox
MpoBePsIEMOro
pe3yjabTara

IIpoBepsiemble npeIMeTHBIE Pe3yJbTATHI 0CBOEHHUS OCHOBHOM
o0pa3oBaTe/ibHOI MPOrpaMMbl OCHOBHOT'0 00111er0 00pa30BaHus

1

[To Teme: «IlepBoHaYaIbHBIE XUMUYECKUE TTOHITHUS

1.1

pacKpbIBaTb CMBICI OCHOBHBIX XHUMHUYECKHUX TOHSTHHA: aroM,
MOJIEKYJIa, XUMHYECKUH 3JIEMEHT, IPOCTOE BEIIECTBO, CIOXKHOE
BEILIECTBO, CMeCh (OJHOPOJHAs W HEOAHOPOJIHAsI), BaJECHTHOCTD,
OTHOCUTENIbHAs aTOMHAas W MOJIEKYJIsipHAsh Macca, KOJIMYECTBO
BeIllECTBA, MOJIb, MOJISIPHAsE Macca, MaccoBas JOJSI XUMHUYECKOTO
JJIEMEHTa B COCIUHEHHH, MOJIIPHBIA 00BEM, XUMHUYECKas PeaKIus,
KIacCU(pUKAIUs  peaKlIUid: peaKkuu  COCIUHEHUS,  PEaKIUu
pa3NOKEHUs, PEAKIMH 3aMEIICHUs, pPEeaKIMu OOMeHa, 95K30- U
SHIOTEPMUUYECKUE PEAKIUHU, TErIoBod 3(deKT peakiuu, pacTBop,

MaccoBast J10Ji BelllecTBa (ITPOLIEHTHAs! KOHIIEHTPALIKsI) B PACTBOPE

1.2

HIUTIOCTPUPOBATEL B3aUMOCBSAA3b OCHOBHBIX XUMHWYCCKHUX MOHATHU U

IMPUMCHATH 3THU IMOHATHUA ITPU OIMMMCAHUUN BCIICCTB U UX HpeBpameHHﬁ

1.3

UCTOJb30BaTh XUMUYECKYI0 CHMBOJMKY ISl COCTaBJICHUS (OpMYIT

BEILECTB U YPABHEHUN XUMUUECKUX PEAKLIUN

1.4

PaCKphbIBaTh CMBICJI 3aKOHOB COXpaHCHUMA MAacCChI BCIICCTB,
MOCTOSAHCTBA COCTaBad, ATOMHO-MOJICKYJISIDHOI'O YUYCHHS, 3aKOHa

ABorazapo

1.5

OIpCaACIATh BAJICHTHOCTb aTOMOB 3JICMCHTOB B 6PIHapHI>IX

COCIMHCHUAX

1.6

KJaccu(UIMPOBaTh XUMHUYECKHE peakiuu (M0 YHUCIy U COCTaBy

YUYaCTBYIOIIMX B PEaKIH BEIIECTB, 110 TEIIOBOMY 3()(eKTy)

1.7

BBIYUCIISITE OTHOCUTCIBHYIO MOJICKYJIAPHYIO W MOJIIPHYIO MacCChl

BCIICCTB




1.8

BBIYHCIISITh MAaCCOBYIO OO0 XHMHYECKOTO 3JeMeHTa 1mo Qopmyle

COCIMHEHMS,

1.9

BBIYUCIISITh MACCOBYHO JOJIIO BCUICCTBA B paCTBOPC

1.10

MPUMEHSTH €CTECTBEHHOHAYYHBIE METO bl TTO3HAHUS — HAOIO/ICHHE,
W3MEpEHUEe,  MOJEIMPOBAHUE,  JKCIHEPUMEHT  (peasibHbli U

MBICJICHHBIH)

ITo Teme: «Baxueilne NpeacTaBUTEIN HEOPraHUUECKUX BELECTB

2.1

PaCKpbIBaTb CMBICII OCHOBHBIX XHMHUUYCCKUX TTOHSITHM: OKCH/,

KHUCJI0Ta, OCHOBAHUEC, COJIb

2.2

ONPEACIIATh MPUHAMICKHOCTh BEIIECTB K ONPEACIEHHOMY KIAcCy

coeiMHeHuH 1Mo hopmynam

2.3

KJIaCCI/I(bI/II_[I/IpOBaTB HCOPTraHUYCCKUC BCIICCTBA

24

XapaKTepu30BaTh (OMUCHIBATH) OOIIME XHUMHYECKHE CBOWMCTBA
BEILIECTB PA3JIMUHBIX KIJIACCOB, MOATBEPKJAs OMUCAHUE MPUMEPAMU
MOJIEKYJISIPHBIX ~ YPaBHEHHUH  COOTBETCTBYIOIIMX  XMMHUYECKHUX

peakui

2.5

MMPOrHO3UPOBATH CBOICTBa BCIICCTB B 3aBHCHUMOCTH OT HX
KauCCTBCHHOI'O COCTaBd, BO3MOXHOCTH IIPOTCKAHUA XUMHUUCCKUX

HpeBpaH_ICHI/Iﬁ B PA3JIMYHBIX YCIIOBUAX

2.6

ClleZIoBaTh MpaBUJaM TIOJb30BAHUS XMMHUYECKOH TMOCYyA0M U
na0opaTOpHBIM 00OPYJOBaHUEM, a TAaKXKe MpaBWiIaM OOpaICHHS C
BEIIECTBAMU B COOTBETCTBUM C HMHCTPYKLUHUSMHU I10 BBITOJIHEHUIO
71a00paTOPHBIX XUMHUYECKUX ONBITOB MO MOJYYCHHUIO U COOMPAHMIO
ra3oo0pa3HbIX BeLIECTB (BOJOpPOJA M KHCIOPOA), MPUTOTOBICHUIO
pacTBOpOB C ONPEACIEHHOM MaCcCOBOM JOJIEM pPacTBOPEHHOTO
BEIIECTBA, IIAHUPOBATh U MPOBOJUTH XUMHUYECKHE SKCIEPUMEHTHI
[0 PAclO3HABaHMIO PACTBOPOB WIENOYEH M KHUCIOT C TOMOIIBIO

MHIUKATOPOB (JIakMyc, (eHON(TanenH, METHIIOPAHXK U APYTHE)

2.7

IIPOBOJUTH PACYETHI 110 YPABHEHUIO XMMUYECKON PEaKIIUU

IIo Teme: «llepuommyeckuii 3akoH u Ilepumommueckass cucrema
xumudeckux sneMeHtoB JI. U. MengeneeBa. CrpoeHue aTOMOB.

XuMmuyeckas cBA3b. OKHCINTEIbHO-BOCCTAHOBUTEILHBIC pPCaKum»

3.1

PACKpBIBATH CMBICJI OCHOBHBIX XUMHUUYCCKHUX MMOHSTHH: AApO aroma,

SIIEKTPOHHBIN CIIOM aroMa, aroMHass OpOHTalb, pajuyc aToMma,




XUMHYECKasl CBA3b, MOJISIPHAS U HENOJAPHAS KOBAJICHTHAs CBS3b,
3NEKTPOOTPULATEIBHOCTh, HOHHAsA CBS3b, WOH, KATHOH, AHHOH,

CTCIICHb OKUCJICHUA

32

KJIaCCI/I(bI/II_[I/IpOBaTI: XUMHNYCCKHUE JJICMCHTHI

3.3

OIMCHIBATh M XapaKTepu3oBaTh TabnuuHyio ¢opmy [lepuoandeckoit
CUCTEMBl XMMMUYECKHUX D3JIEMEHTOB: pa3inyaTh IOHATHUS «IJIaBHAS
noarpynmna (Arpynma)» u «mobounas mnoxarpymmna (brpymma)y,

«MaJiple» U «OOJIBIIHEY NCPpUOJAbI

3.4

packpbiBaTh cmbica llepuogmyeckoro 3akona J[.M. Menzeneesa:
JEMOHCTPUPOBATh  IIOHMMAaHUE  IIEPUOAUYECKOM  3aBUCUMOCTH
CBOMCTB  XUMHUYECKHUX DJIEMEHTOB OT HUX IIOJIOKECHHUS B

IIepuonnueckoi cucreme

3.5

COOTHOCUTh  O0O3HAuUeHUs, KOTOpble UMEITCS B  Tabmuie
«ITepuognueckas CUCTEMa  XHUMHYECKHUX 3JIEMEHTOB J.W.
MenpeneeBa» ¢ YHMCIOBBIMU XapaKTEPUCTUKAMHU CTPOEHUSI aTOMOB
XUMHYECKUX OJJIEMEHTOB (COCTaB W 3apsia siapa, oOIee dYucio

AJIEKTPOHOB U PACIPEACIICHUE UX IO SJIEKTPOHHBIM CIIOSIM)

3.6

OIpCaACIATD CTCIICHBb OKHUCIICHUA 3JICMCHTOB B 6PIHapHI>IX

COCIMHCHUAX

3.7

OMpENEeNsATh BUJ XMUMHUYECKOM CBsI3M (KOBAJICHTHAasT U HOHHAasA) B

HCOPTraHNYCCKUX COCANHCHUAX

9 KITIACC

Kox
NpoBePsIEMOro
pe3yjabTara

IIpoBepsiemble npeIMeTHBIE Pe3yJabTATHI 0CBOEHHUS] OCHOBHOM
o0pa3oBaTe/ibHOI MPOrpaMMbl OCHOBHOT'0 00111er0 00pa30BaHus

1

IIo Teme: «BCH_ICCTBO U XUMHYCCKasd pCakuus»

1.1

pacKphIBaTh CMBIC OCHOBHBIX XUMHUYECKUX TIIOHSITHHA: PpacTBOp,
AIIEKTPOJIUTHI, HEIJIEKTPOIUTHI, AIIEKTPOJIUTHYECKAsT TUCCOIHAIINS,
peaKknMy MOHHOTO OOMEHa, KaTajiu3aTop, XUMHYECKOE paBHOBECHE,
oOpaTuMble u HeoOpaTumbie peaxiuu,
OKHCIIMTEIHbHOBOCCTAHOBHUTEIIbHBIC peakuuy, OKHCIIUTEIb,
BOCCTAHOBHTENb, OKHCJICHHE M BOCCTAHOBIICHHME, AaJUIOTPOIHS,

aMm(pOTepHOCTh, XMMHYECKas CBs3b  (KOBAJICHTHAsl, HOHHA,




MCT&HHH‘ICCK&H), KpUCTalJINYCCKasd peméTKa, CIIJIaBbl, CKOPOCTH

XUMHUUYECKON peakuu

1.2

HIUTIOCTPUPOBATL B3aUMOCBSA3b OCHOBHBIX XUMHWYCCKHUX MOHATHU U

MPUMCHATH 3THU IMOHATHUA ITPU OIMMMCAHUUN BCIICCTB U UX HpeBpameHHﬁ

1.3

COCTABJIAITh YPABHEHUS DJIEKTPOJIUTHUECKON JUCCOLMALIMU KUCIIOT,
LIEJI0YEH M COJIEH, IOJHBIE M COKpALIEHHBIE YPABHEHUs pEaKLUi

HOHHOr0 0OMeHa

1.4

PAaCKpBIBATh CYIIHOCTb OKUCIIUTCIIbHO-BOCCTAHOBUTCIIbHBIX peaKI_[Hﬁ

MOCPEJICTBOM COCTABJICHUS AIEKTPOHHOTO OajaHca 3TUX peaKIHii

1.5

IIPOBOJUTH PACYETHI 10 YPABHEHUIO XUMUYECKON PEaKIIMU

ITo Temam: «HemeTtamnbl M HUX COEOIUMHEHUSI» U «MeTamiabl U HUX

COCIUHCHU S

2.1

XapakTepu3oBaTh  (OMKMCHIBATH)  O0mUEe ©  CHElUUIECKHE
XUMHYECKHUE CBOMCTBA MPOCTHIX M CIOKHBIX BEIIECTB, MOATBEPKIAL
OMHCaHWE TMPHUMEPaMU MOJICKYJSIPHBIX M HMOHHBIX ypaBHEHHIA

COOTBETCTBYIOIIUX XUMUYECKUX PEAKLIUN

22

COCTAaBJIATb YPABHCHUA peaKuHﬁ, MOATBCPKAAIOIIUX CYIICCTBOBAHNC

T€HETUYECKOM CBSI3U MCKAY BCIICCTBAMU PA3JIMYHBIX KJIIACCOB

2.3

IIPOTHO3UPOBATH CBOMCTBA BEILIECTB B 3aBUCUMOCTH OT UX CTPOCHMUS,
BO3MOKHOCTH IIPOTEKAHUS XUMUYECKUX IIPEBPALLECHUN B PA3IM4YHbIX

YCIOBHSX

24

ClleIoBaTh MpaBUJIAM TIOJB30BAHUS XMMHUYECKOH TMOCYyI0M |
na0opaTOpHBIM 00OPYJOBaHUEM, a TAaKXKe MpaBWiIaM OOpaIeHHS C
BEIIECTBAMU B COOTBETCTBUM C HMHCTPYKLUHUSMHU IO BBITIOJIHEHUIO
71a00paTOPHBIX XMMHUYECKUX OIBITOB IO MOJYYEHHUIO U COOMPAHMIO

ra3000pa3HBIX BEIIECTB (aAMMHUAKa U YTIIEKUCIIOTO Ta3a)

2.5

NPOBOJUTH PEAKIMH, TMOATBEP)KIAIOIINE KAaueCTBEHHBIH COCTaB
pPa3NUYHBIX BEIIECTB: pAclO3HABaTh OIBITHBIM IYTEM XJIOPHI-,
Opomuza, woaMn, KapOoHar, Qocdar, cuimkar, cyibdar,
THJIPOKCUIMOHBI, KAaTHOHBI aMMOHUS, MOHBI M3yYEHHBIX METAJIOB,

IIPUCYTCTBYIOLIUE B BOJHBIX PACTBOPAaX HEOPTAHUUECKHUX BEILIECTB

ITo Teme: «XuUMUS U OKpyXKaroLas cpeuay

3.1

pacKpeIBaThb CMBICI OCHOBHBIX XuMuueckux moHsTuil: [IJIK

BCIICCTBA, KOPpO3Usd MCTAJIJIOB




32

MPUMEHSITh OCHOBHBIE ONEPAIUU MBICIUTEIHHON NIEeATEIHHOCTH —
aHalM3 W CHHTE3, CpaBHEHHUE, O0000IIeHne, CUCTeMaTH3AIHIO,
BBISIBIICHHE TPUYUHHO-CICACTBEHHBIX CBS3€M — JUISI HM3ydYeHUs
CBOWMCTB BEIECTB M XUMHYECKHX PEaKIUi; €CTEeCTBEHHOHAYYHBIC
METOJIbI TIO3HAHWS — HaOIIOACHHME, H3MEPEHHEe, MOJEIUPOBAHUE,

AKCIIEPUMEHT (peasIbHbIM U MBICIICHHBIN)




INPOBEPAEMBIE 2JIEMEHTBI COAEPKAHUSA

8 KIIACC

Kox

IIpoBepsiemMblii 3JIeMEHT COAEPKAHUS

1

HepBOHa‘IaJIBHBIC XUMHNYCCKHUEC ITOHATHUA

1.1

[Ipenmer xumuu. Poiib XuMHUM B )KM3HHU YENOBEKA. XHMHUSA B CUCTEME HayK.
Tena u BemectBa. Pu3NUecKUe CBOKWCTBA BEUIECTB. ArperarHoe COCTOSHUE

BCIICCTB

1.2

ITonsaTue o MECTOJaX IIO3HAaHUA B XUMHUU. Ywucteie B€IICCTBA U CMCCH. CrocoOmI

pasaeiieHus: cMecen

1.3

ATOMBI U MOJICKYJIbI. Xumudeckre dneMeHThl. CHUMBOJIBI  XMMHYECKUX

aneMeHTOB. [IpocThie U COXKHBIE BElIeCTBA. ATOMHO-MOJIEKYJISIPHOE YUEHHUE

1.4

Xumuueckasi popmynna. BaleHTHOCTh aTOMOB XMMUYECKHUX JIEMEHTOB. 3aKOH
IIOCTOSIHCTBAa  cocTaBa  BemiecTB. OTHocuTeNnbHas  aTOMHas — Macca.
OtHocuTenbHasi MoJEKyJsgpHas Macca. MaccoBas 1071 XMMHUYECKOTO

9JICMCHTA B COCAMHCHHUH

1.5

KonnuectBo BemecTtBa. Monb. MonsipHast Macca. B3anMocBsi3b KOIHMYeCTBa,
Macchl M YHCJIa CTPYKTYPHBIX €IUHMII BemecTBa. Pacuérsl mo ¢opmynam

XUMHUYECKUX COCIUHEHUN

1.6

@usnueckue U XUMHUUYECKHUE sBJICHUSA. XMUMHUUYECKas peakuus U e€ NpU3HAKH.
3aKOH  COXpaHEHMsI  MacChl  BEIIECTB.  XUMHUYECKHUE  YpaBHEHUS.
Knaccupukanuss  XUMHYECKMX  peakuMid  (COCOMHEHUS,  Pa3JIOKEHUs,

3aMeleHus, 0OMeHa)

1.7

XUMHUYECKUN OKCIEPUMEHT: 3HAKOMCTBO C XMMHYECKOM IIOCYyHOH, C
npaBuiIaM# paboThI B TaOOpaTOpHH U puéMamMu oOpaIeHHs ¢ 1a00paTOpHBIM
o0opynoBaHWEM, W3YYCHHE U ONHCAHHE (PU3UUECKUX CBOWCTB 0OpPa3IOB
HEOPraHMYeCKUX BEIIeCTB, HaONroneHHe (QU3MUecCKuX (ITUIaBICHHE BOCKa,
TasiHUE JIbJIa, PACTHpPAHUE caxapa B CTYIIKE, KUIIEHUE U KOHJEHCAlHs BOAbI) U
XMUMHUYECKUX (TOpEHHE CBEYM, [POKAJIMBAHME MEIHOM IPOBOJIOKH,
B3aMOJICHCTBUE MeNla C KHUCJIOTOW) SBJICHHIA, HAONIOJACHHWE M OIHCAHHE
IIPU3HAKOB TPOTEKaHMsI XMMHUYECKMX peakUMi (pasioKeHue caxapa,
B3aMOJICHCTBUE CEPHOW KHUCIOTBI C XJIOPHAOM Oapusi, pas3JIoKEHUE

ruapokcuyia meau(Il) mpu HarpeBaHuu, B3aUMOICUCTBHUE KeEJ€3a C PACTBOPOM




comu wmeau(ll), wm3ydeHuwe cmocoOOB pasaeneHus cMeced (C MOMOIIbIO
MarHuTa, (UIbTPOBAaHUE, BBIMAPUBAHUE, IUCTHIULIMSA, XpoMmaTtorpadus),
MPOBEJICHUE OYUCTKM TOBAPEHHOW cONM, HAOMIOACHHE ©  ONMUCAaHUE
PE3YJIbTATOB MPOBCACHHA OIIbITd, HWIUIIOCTPUPYIOLICTO 3aKOH COXPaHCHUA

Macchl, CO3AaHUE MOJIENEH MOJIEKY (IIapOCTEPKHEBBIX)

Bakueiiuue npeacTaBuTeNIM HEOPraHMIECKUX BEIIECTB

2.1

Boznyx — cmech razos. CocraB Bo3ayxa. Kucinopon — snemeHT u mpocroe
BelecTBO. HaxokneHue kuciopoja B mpupoze, GU3HUeCKue U XUMUYECKHE
cBoiictBa (peakuuu ropeHus). Oxcunbl. [lpumenenue kuciopona. CrocoOb
MOJIyYEeHUS KUCIOpOoJa B JIA0OpATOPUU M TPOMBIIUICHHOCTH. Kpyrosopor

KHCIopoaa B npupoe. O30H — alioTporHas MOJIUpHKAIN KUCIOpoaa
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TennoBoit >pPeKT XUMHUYECKOH peaknuu, TEPMOXUMHUYECKUE YpaBHEHUS,
9K30- ¥ SHAOTEPMHUUECKUE peakUuu. TOIUIMBO: yroyib U METaH. 3arpsi3HEHUeE

BO3/IyXa, YCHJIEHHE MApHUKOBOTO 3(pekra, pazpyiieHne 030HOBOTO CIIOS

2.3

Bonopoa — anemeHT u npocroe Beniectso. HaxoxneHune Bogopoaa B IpUpo/e,
¢u3nyeckue M XUMHUYECKHE CBOWCTBA, MPUMEHEHHUE, CHOCOOBI MOIYYEHHS.

Kucnotse! u conu
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MossipHbIi 006EM Ta30B. Pacy€Tbl o XUMHUYECKUM YpaBHEHHAM

2.5

dusnyeckue CcBOWCTBA BOAbl. Boga kak pactBopurenb. PacTBOpEIL.
Hacpl1ieHHBIE 1 HEHACBIIICHHBIE PACTBOPLL. PacTBOPUMOCTH BEIIECTB B BOJE.
MaccoBass n01s8 BewmiecTBa B pacTBOope. XHMHMYECKHE CBOWCTBA BOJBI.
OcHoBanus. Ponb pacTBOpoB B NMpHUPOAE U B JKM3HM uenoBeka. Kpyrosopor
BOABl B IMpUPOAE. 3arpsi3HEHHWE NpPUPOAHBIX BoA. OXpaHa M OUYMCTKA

IIPUPOJHBIX BOJ

2.6

Knaccudukanuss Heopranmdeckux coeauHenuit. Oxcuapl. Knaccuduxarms
OKCHJIOB: cojieoOpasyromue (OCHOBHBIE, KHCIOTHBIE, aMQpOTEepHBIE) W
HeconeoOpazyromue. Homenknarypa okcuaoB. DU3NUYECKUE U XUMHUYECKUE

cBoiicTBa okcua0B. [lomyyeHue okcuoB

2.7

OcnoBanusi. Knaccugukanuss OCHOBaHWM: MIENOYM M HEPACTBOPUMBIE
ocHoBaHusA. Homenkiarypa ocHoBaHui. PU3HYECKHE U XUMHUUYECKHUE CBOMCTBA

ocHoBaHui. [lomydyenne ocHOBaHUMU

2.8

Kucnotsl. Knaccudukamus kucnor. Homenknarypa kucnor. dusnveckue u
XHMHUYECKHE CBoicTBa kucioT. Psang aktuBHocTu MeTaioB H.H. bekerona.

[Tonmyuyenue kucior
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Conu. Homenknarypa coneil. ®dusnueckue U XMMUYECKHE CBOWCTBA COJIEH.




ITomyuenue conei

2.10

I'eneTnueckas CBA3b MCXKAY KilIaCCaMU HCOPIraHUUCCKUX COC,Z[I/IHCHI/Iﬁ

2.11

XUMHUUYECKUA  DKCIIEPUMEHT: KAYECTBEHHOE ONPEACIICHUE  COACPKAHUS
KHCTIOpOJia B BO3/AyXe, MOJIyYeHHE, COOMpaHHe, pacllO3HABaHWE W HM3yueHUE
CBOWCTB KHCIIOPO/a, HAOIIOIEHNE B3aUMOICHCTBHS BEIIECTB C KUCIOPOAOM U
YCJIOBUSI BO3SHUKHOBEHHUSI U TIPEKpaIlleHs TopeHus (Ioxapa), 03HaAKOMIIEHHE C
oOpa3liaMu OKCHIOB U OIHMCAHHE WX CBOWCTB, MOJIy4eHHE, COOUpaHUeE,
pacro3HaBaHUE U HM3yYE€HHE CBOMCTB BOJOpoia (TOpeHHUE), B3aMMOJECHCTBUE
BOJIOpOJA c OKCHJIOM menu(1l) (BO3MOXKHO HCIIOJIb30BAaHHUE
BHJICOMATEPHUAIIOB), HAOOJIEHNE O0Opa3llOB BEIIECTB KOJIUYECTBOM | MOIb,
UCCIIEIOBAaHNE OCOOCHHOCTEH  pAacTBOPEHHS  BEUIECTB C  Pa3TUYHOU
pacTBOPUMOCTBIO, TPUTOTOBJIICHUE PACTBOPOB C ONPEACIEHHONM MacCOBOU
JI0JIE PAaCTBOPEHHOTO BELIECTBA, B3aUMOJCWCTBHE BOJBI C METAJLIAMHU
(HaTprieM W KajblKeM) (BO3MOXKHO MCIOJb30BaHUE BHICOMATEPUAIIOB),
ONpPEACIICHUE PACTBOPOB KHUCIOT M IWIEJIOYEH C TNOMOIIBIO HHIAMKATOPOB,
UCCIIEIOBAaHNE OOpPa3I[0OB HEOPraHWYECKUX BEIIECTB Pa3IUYHBIX KIIACCOB,
HaOO/ICHNEe WM3MEHEHUsI OKPAacKH HHAWKATOPOB B PAacTBOpax KHUCIOT U
niesioue, usyueHue BzaumoneincTeusa okcuna menu(ll) ¢ pacrBopoM cepHoit
KHUCIIOTBI, KHUCJIOT C METaJUlaMd, pPEaKUuid HeUTpanu3aiuy, [OJydYeHHue
HEpPaCTBOPUMBIX OCHOBAHMM, BBITECHEHHWE OJHOTO MeETajljila JpPYruM U3
pacTBOpa CoJId, pelIeHnEe SKCIEPUMEHTANBHBIX 3aJa4 1o TeMe «Baxuelme

KJIaCCbl HCOPTaHNUYCCKUX COCHHHCHHﬁ))

[Tepuoanueckuii 3axoH u [leproanueckas cucreMa XUMUYECKUX DIIEMEHTOB
J.1. MenpeneeBa. CTpoeHrne aToMOB. XUMUYeCKast CBsi3b. OKUCIUTEIBHO-

BOCCTAaHOBUTCJIbHBIC pCAKIIUN

3.1

[lepBble MOMBITKU KIACCU(PHUKAIMKA XUMHUYECKUX 3JeMeHToB. [loHsTne o
Ipynnax CXOJHBIX 3JIEMEHTOB (ILIEJIOYHbIE U IIEIOYHO3EMEIbHBIE METAJUIbI,
rajJloreHbl, MHEPTHBIE Ta3bl). DJIIEMEHTHI, KOTOpble 00pa3yioT amdoTepHbIe

OKCHbI U TUAPOKCHUIBI
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[Tepuomnueckuit 3akoH. llepuomnueckas cucteMa XHUMUYECKUX SIJIEMEHTOB
HA.U. MengeneeBa. KopoTkonepuomHass © JUIMHHONEPHOAHAs  (HOPMBI
[Tepuomnueckoir cucrteMbl xuMuueckux anemeHTtoB J[.M. Menneneesa.
Ilepuonsl u rpymnnbl. DU3UYECKUN CMBICH IOPSAAKOBOTO HOMEpPA, HOMEPOB

nepuoaa U rpynribl 3JICMCHTA

3.3

Crpoenune atomoB. CoctaB aroMHbIX siziep. M3otonsl. DnekTpoHsl. CTpoeHue




ANIEKTPOHHBIX 000J0YeK aToMOB TepBbIX 20 XMMHYECKUX HIIEMEHTOB
Ilepnonnueckon cucrems! .M. Menneneesa. XapakTepuCTUKa XUMUYECKOIO

3JEMEHTa 1o ero noyoxenuto B [lepuonnueckoit cucreme .M. Menneneesa

3.4

3aKOHOMEPHOCTH HW3MEHEHHUsl paadyca aTOMOB XHMMUYECKUX DIIEMEHTOB,
METAUIMYECKUX M HEMETAJUIMYECKUX CBOMCTB II0 TpynnaM M IEpUOJAM.
3nauenue Ilepuonnueckoro 3akoHa u Ileproguueckoil CUCTEMBI XUMHUYECKUX
JIEMEHTOB Ul pa3BUTUs Hayku U npaktuku. /.M. MenneneeB — y4€Hblil u

rpakJaHUH

3.5

Xumuueckass CBs3b. KoBasieHTHast (MOJiAipHAsE W HEMOJSIPHAsi)  CBS3b.

3HCKTpOOTpI/IHaTCHBHOCTB XUMHYECKUX dJIeMeHTOB. MoHHas CBS3b

3.6

Crenens okuciieHus. OKUCINTEILHOBOCCTAHOBUTCILHBIC pCaKknuu. Hpoueccm

OKHUCJIEHHS K BOCCTAHOBJIEHUS. OKHCINUTEIN U BOCCTAaHOBUTEIIN

3.7

XUMUYECKUN HKCIEPUMEHT: H3Yy4YeHHE OOpa3loB BEIIECTB METANIOB H
HEMETAIUIOB, B3aMMOJCHCTBHE T'HAPOKCHIA LIMHKA C PaCTBOPAMH KHUCJIOT H
LIEJI0Y€EH, IIPOBEJCHUE OINBITOB, WLIIOCTPUPYIOLUX IPUMEPBI OKUCIUTEIBHO-

BOCCTaHOBUTEJBHBIX PEAKIINH (TOPEHHE, PEAKIIMU PA3JI0KEHUS, COEAUHEHMS)

9 KITIACC

Kox

IIpoBepsiemMblii 3JIeMEHT COAEPKAHUS

BemectBo u xummnueckas peakuus. [loBTopenue

1.1

[Tepuonnueckuii 3akoH. Ilepronnueckas cUCTEMa XHUMUYECKUX JIIEMEHTOB
J.W1. MenneneeBa. CtpoeHHe aTOMOB. 3aKOHOMEPHOCTH B U3MEHEHUHU CBOMCTB
XUMHUUYECKUX DJIIEMEHTOB MEPBBIX TPEX MEPUOAOB, KaJMs, KaJbLUS M HUX
COEAMHEHHUI B COOTBETCTBHUU C IOJIOKEHHEM 3JeMEHTOB B llepmoauueckoit

CUCTCMC U CTPOCHUCM HUX aTOMOB

1.2

Crpoenue BemiecTBa: BUJbI XUMUYECKOW CBS3U. THUIBI KPUCTATUIMUECKUX
PELETOK, 3aBUCHUMOCTh CBOMCTB BEUIECTBA OT THUIIA KPUCTALIMYECKOMN
pemiéTk W BHJA XUMUYecKoi cBs3u. Kiaccupukanus W HOMEHKIATypa
HEOPraHMYECKHX BEIIeCTB (MEXIyHapoJHass U TpPUBHAIbHAs). XUMUUYECKUE
CBOWCTBA BEUIECTB, OTHOCSAUIMXCS K PA3JIUYHBIM KJIacCaM HEOPraHUYECKUX

COCHHHCHHﬁ, IFCHCTUUCCKAA CBSA3b HCOPTraHUUCCKUX BCIICCTB

1.3

Knaccugukanus XuMHUYECKHX peakuil Mo pa3IMyHbIM HpU3HAKAM (110 YHCITY

U COCTaBYy y4YaCTBYIOUIMX B PEAKIMU BEIECTB, MO TEIUIOBOMY 3(]dekTy, 1mo




M3MEHEHHIO CTEIICHEH OKHUCIICHUS XUMUYECKUX AJIEMEHTOB, 110 00OpaTUMOCTH,
[0 Y4YaCTHIO KaTalu3aropa). OK30- M DJHIOTEPMUYECKHE  pEaKIUH,

TEPMOXMMHUYECKHUE YpaBHEHUS. [IOHATHE O CKOPOCTU XUMUUYECKON peaKIuu

1.4

[Tonsatne 06 0OpaTUMBIX U HEOOPATUMBIX XUMHUECKUX peakuusx. [lonsrue o
TOMOTEHHBIX M TETEpPOTeHHBIX peakuusx. IlloHATHE O XUMHYECKOM
paBHOBecuH. DaKkTOpPbI, BIMAIONIME HA CKOPOCTb XHMHUYECKOH peakuuu u

MOJIOKCHUEC XUMHUYCCKOI'O paBHOBCCUA

1.5

OKHUCITUTENIbHO-BOCCTAHOBUTENBHBIE  PEaKIMM,  JJIEKTPOHHBIA  OanaHc
OKHCJIUTEIbHO-BOCCTAHOBUTENBHON  peakiuu. CocTaBieHUE  ypaBHEHUI
OKHUCJIUTENIbHO-BOCCTAHOBUTEIIBHBIX PEAKLIUNA C HCIIOJIB30BAHUEM METOJA

AIIEKTPOHHOTO OanaHca

1.6

Teopus 27IEKTPOIUTUUECKON NNUCCOLMALNUA. DJIEKTPOJIUTHI U HEBJIEKTPOIUTHI.
Karnonsl, aHnOHBI. MeXaHN3M JUCCOLMAIMHU BELECTB C PA3IU4YHBIMU BUJIAMU
XUMU4ecKoil cBs3u. Crenens auccouuary. CUIbHbIE U ClIa0ble 3JEKTPOIUTHI.
Peakiiun monHoro oOMeHa. YcCiIOBUS MPOTEKaHMs peakiii HOHHOro oOMeHa,
IIOJIHBIE M COKpalI€HHbIE MOHHBIE ypaBHEHHUs peakuuil. CBONCTBa KHUCIOT,
OCHOBAaHMH M COJEd B CBET€ IPEACTaBICHUH 00 3JIEKTPOIUTHUECKON

mucconuainuu. KauectBeHHble peakiiuu Ha HOHBI. [loHsATHE O TMapOIN3E coei

1.7

XUMUYECKUN HKCIEPUMEHT: O3HAKOMJIEHHE C MOJCISAMH KPHUCTALTUYECKUX
PEMIETOK HEOPraHWYEeCKHX BEIIeCTB — METAUIOB U HeMeTauioB (rpadura u
anmMasa), CJIOXHBIX BEIECTB (XJIOPHAA HATPHUsA); UCCIEIOBAHUE 3aBHCHUMOCTU
CKOPOCTH XHMHUYECKOW pEaKIMH OT BO3JCHCTBUS pPa3IUYHBIX (DAKTOPOB;
HCCIEOBAHUE  AJIEKTPONPOBOAHOCTA  PACTBOPOB  BEHIECTB,  Ipoliecca
JUCCOLIMAIIMU  KUCTIOT, IIeJodel M cosieid (BO3MOXKHO MCHOJIb30BAHUE
BHJIEOMATEPHUAJIOB); TMPOBEJACHUE ONBITOB, WUIIOCTPUPYIOIIUX TPU3HAKU
MPOTEKaHUs Peakuii HOHHOro oOMeHa (oOpa3oBaHHME OCaaKa, BBIIACICHUE
raza, oOpa3oBaHWE BOJbl); ONBITOB, HWJUTIOCTPUPYIOIIUX  MPUMEPHI
OKHUCJIUTENbHO-BOCCTAHOBUTENBHBIX PEAKIUi (TrOpEeHUe, pEaKINU Pa3IoKEHUs,
COC/IMHEHMS); PpACHO3HABAHME HEOPraHUYECKUX BEUIECTB C  IOMOIIbIO

Ka4C€CTBCHHBIX peaKHHﬁ Ha MOHBI; PCIICHUC SKCIICPUMCHTAJIbHBIX 3a/1a4

Hewmeramer 1 ux COCAUHCHUA

2.1

OOmast xapakrepuctuka rajmoreHoB. (OcCOOEHHOCTH CTPOEHHUS aTOMOB,
XapakTepHble cTeneHu okucieHus. CrtpoeHne U (usMyeckre CBOHCTBA
IIPOCTBIX BELIECTB — raJlON€HOB. XMMUYECKUE CBOMCTBA Ha IpPUMEpPE XJIOpa

(B3aMMOJICUCTBHE C METAJJIaMU, HEMETaJUIaMH, ILIeJI04aMu). XJIOPOBOJIOPOI.




ConsiHast KUCTIOTa, XUMUYECKUE CBOMCTBA, MOydyeHue, npuMeHeHue. [leiicteue
XJIOpa ¥ XJIOPOBOAOPOJA HA OPraHU3M 4eJIOBeKa. BaxkHelIne XI0puabl U UxX

HaxO0X/JIEHUE B IPUPOJIC

2.2

OOmast xapakrepuctuka 31eMeHTOB VIA-rpynmel. OcoOeHHOCTH CTPOCHHS
aTOMOB, XapaKTepHbIE CTereH! okucieHus. CTpoeHue u pusnyeckre cBOMcTBa
IPOCTBIX BEIIECTB — KHCIOPOJa M Cephbl. AJIOTPONHBIE MOJIUBHUKAINH
KHCJIOpOa U cepbl. XMMHUYECKHE CBOMCTBA cepbl. CepoBONOPOJ, CTPOCHUE,
¢u3nyeckue M XUMU4eckue cBOMCTBA. OKCHABI Cepbl KaK MpPEICTaBUTENN
KHACJIOTHBIX OKCHAOB. CepHasi KHCIO0Ta, (PU3HUECKHEe U XUMHUYECKUE CBOMCTBA
(oOmrue Kak MpeacTaBUTENs Kilacca KHCIOT U cneuupuyeckne). XuMUYecKue
peaKiuy, JIeXalue B OCHOBE MPOMBIIUIEHHOI'O CIIOco0a IMOJyuYeHHs] CepHOM
kucnothl. [Ipumenenue. Conu cepHOW KUCIOTHI, KAUECTBEHHAs PEaKIMs Ha
cynbdar-noH. Haxoxaenue cepsl U €€ COeUHEHUI B MpUpoae. XUMHUECKOE
3arpsiI3HEHUE OKPYXKAIOUIEH Cpellbl COEIUHEHUSMHU Cepbl (KUCIOTHBIE TOXKIM,

3arpsi3HEHUE BO3/IyXa M BOJOEMOB), CIIOCOOBI €ro MPEIOTBPAIICHUS

2.3

OOmiast xapakTtepucTuka 3JeMeHTOB VA-rpynnbsl. OCOOEHHOCTH CTPOCHHUS
aTOMOB, XapaKTE€pHbIE CTENEHU OKHUCIEHUSA. A30T, paclIpoCTpaHEHHE B
npupoje, puznyeckre u XuMuieckue cBorcTBa. KpyroBopot a3ora B npupose.
AMMuHak, ero ¢usnyeckue M XUMHYECKHE CBOWCTBA, TIOIy4YE€HHUE U
npuMeHenre. Conu aMMOHMS, MX (U3WYECKHEe M XHUMHYECKHE CBOWCTBA,
npuMeHeHne. KauecTBeHHas peakiiys Ha MOHbI aMMOHUS. A30THas KUCIIOTa, €€
nojryyeHue, pusnyeckre U XUMUYEeCKHUe CBOICTBA (00IIMe KaK MPeICTaBUTEI
KjJacca KHUCIOT W cremuduueckue). Vcrnonb3oBaHHE HHUTPATOB U COJIEH
aMMOHHUSI B KayeCTBE MHHEPAJBbHBIX yIOOpeHUil. XUMHUECKOe 3arps3HeHHE
OKpY’Kalollled cpeabl COEIMHEHUSIMHU a30Ta (KHUCIOTHBIE 0XK]H, 3arps3HEHUE

BO3/1yXa, MOYBBI U BOJOEMOB)
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®ocdop, amnorponnsie Mmoaupukanuu pocdopa, puznUecKkue U XUMHUYECKUE
cBoictBa. Oxcun ¢ochopa(V) u dochopnas kucnora, ¢uznyeckue u
XMMUYECKHUE CBOWCTBA, nosydeHue. lcmonb3oBanue ¢ochaToB B KauecTBe

MUHEpaIbHBIX Y100peHUi

2.5

OOmast xapakrepuctuka 31eMeHTOB [VA-rpynmel. OcoOeHHOCTH CTpPOCHHS
aTOMOB, XapaKTEpHbIE CTENEHUW OKHUCIEHUSA. YTJEpOk, aJIOTPOIHbIE
MOIUGHUKAIINH, PACIPOCTPAHEHHWE B MpHUpOJE, (U3NYECKHE M XHUMHUYECKHE
cBoiicTBa. Ancop6uus. KpyroBopor yriepoaa B npupone. Okcusl yrieposaa,

X (uznyeckre U XMMHUYECKHE CBOICTBA, JEWCTBUE Ha JKUBBIE OPraHU3MBI,




MOJTy4eHUE U MIPUMEHEHUE. DKOJIIOTHUECKUE MPOOIIEMBI, CBS3aHHBIE C OKCUIOM
yraepona(lV); rumoreza T00anbHOTO TOTEIUICHUS KIMMATa; MMAPHUKOBBIMA
abdekr. YrompHas KUCIOTa U €€ conM, uX (U3HUYECKUEe M XUMUYECKUE
CBOICTBa, MOJIy4eHHE W TpuMeHeHue. KadecTBeHHas peakius Ha KapOOHAT-
nonbl. Mcnons3oBanue kapOOHATOB B OBITY, MEAUIIUHE, TIPOMBIIIUICHHOCTH U

CEJILCKOM XO3SI1CTBE

2.6

[TepBoHayabHBIE TIOHATHS 00 OPraHUYECKUX BEIIECTBAX KaK O COCAMHEHUSX
yriepoaa (MeTaH, 3TaH, 3TWJIEH, AalleTWJIEH, 3TaHOJI, TIUIEPHUH, YKCyCHas
kucnota). MIx cocraB m xumudeckoe crpoeHue. [loHsTHE O OMOIOrHYECKH
BKHBIX BEIECTBAX: XXHUpax, Oenkax, yriaeBoJax — WU WX PO B KU3HU
yesnoBeka. MarepuaibHOe €AMHCTBO OpPraHMYECKUX U HEOPraHUYeCKHX

COEIMHEHUI

2.7

Kpemuuii, ero ¢usmyeckue ¥ XUMHUYECKHE CBOWCTBA, IMOJNlyueHHE U
npuMmeHenne. CoeauHEHUs KpeMHHsi B mpupone. OOmue mpencraBieHus o0
okcuze kpemMHusA(I1V) u kpemuueBoit kuciaore. CUIMKAThI, UX UCIIOJIH30BAHUE B
OBITY, METUIIMHE, TIPOMBIIUICHHOCTH. BaskHEUIIINEe CTPOUTEIbHBIC MaTEPHAIIBI:
KepaMuKa, CTEKJIO, I[EMEHT, OeTOH, kene300eToH. [Ipobrembl Oe3omacHOro

HCIOJIb3OBAHUA CTPOUTCIIbHBIX MaTCPUAJIOB B HOBCCHHCBHOﬁ KHU3HU

2.8

XUMUYECKUN SKCIEPUMEHT: M3ydeHHE OOpaslloB HEOPTaHWYECKUX BEIIECTB,
CBOMCTB COJISHOM KHCJIOTBI; IIPOBEJICHNUE KAYECTBECHHBIX PEaKLUil Ha XJIOPHUI-
MOHbI ¥ HAONIOACHHE MPHU3HAKOB HMX MPOTEKAHMS; OIBITHI, OTPAKAIOIINE
¢u3nUecKue U XMMUYECKHE CBOMCTBA TaJIOTC€HOB U UX COSANHEHHUH (BO3MOXKHO
UCTOJIb30BAHNE BHUICOMATEPUAIOB); O3HAKOMJICHHE C OOpa3laMu XJIOPUIOB
(raloreHuoB); O3HAKOMIIEHHE C oOpasnamu cepbl U e COeAMHEHHSIMHU
(BO3MOXKHO WCIOJNB30BaHUE BHUACOMATEPUATIOB); HaONIOEHUE TIpolecca
oOyrJIMBaHUs caxapa Ioj JIeHCTBHEM KOHLEHTPUPOBAHHON CEpHOW KHUCIIOTHI;
M3y4YeHUE XMMHUYECKHX CBOMCTB pa30aBICHHON CEPHOM KHUCIOTHI, IPOBEACHUE
Ka4eCTBEHHOW peaknuuu Ha Cyiabpar-MoH U HaONIJeHHe IpH3HaKa eé
NPOTEKaHUs; O3HAKOMJICHHE C (DM3MYECKMMM CBOWCTBaMH a3zoTa, ¢ochopa u
UX COEIMHEHHH (BO3MOXHO HCIOJB30BAHHWE BHJICOMATEPHANIOB), 00OpaszlaMu
a30THBIX U (PochHOpHBIX yIOOPEHUIT; TOTyUeHUE, COOMpaHue, paclio3HABAaHUE U
U3Yy4EHHE CBOWMCTB aMMMaKa; IPOBEJCHHE KAaUECTBEHHBIX pEaKUUid Ha HOH
aMMOHUST H  (ocdar-MOH ¥ H3YYCHHE TPU3HAKOB HMX IPOTEKAHUS,
B3aUMOJICHICTBUE KOHLIEHTPUPOBAHHON a30THOM KUCIIOTHI C MEABIO (BO3ZMOXKHO
HCIOJIb30BAHNE BHUIEOMATEPUANIOB); HM3YyUYEHUE MOJEIEH KpPUCTAUIMYECKHX

peméTok anmasza, rpadura, ¢yJulepeHa; O3HAKOMJICHHE C IPOLECCOM




azicopOoLMu pacTBOPEHHBIX BEIIECTB aKTHBHPOBAHHBIM YIIEM M YCTPOWCTBOM
NPOTHBOras3a; IMojyyeHue, coOMpaHue, pacrno3HaBaHWE U HM3YUYCHHUE CBOMCTB
YIJIEKUCIIOTO Ta3a; IMPOBEIACHHWE KAYeCTBEHHBIX pEaKkUuid Ha KapOoHaT- M
CUJIMKAT-UOHBI M H3Yy4Y€HUE IIPU3HAKOB MX IPOTEKaHUS; O3HAKOMIICHUE C
MPOAYKLIMEN CHIMKATHOW NPOMBILUICHHOCTH; PELICHUE 3KCIEPUMEHTAIBHbBIX

3a71a4 110 TeMe «BakHelIe HeMeTalJIbl U UX COEAUHEHUD)

MeTamisl 1 uX COCAUHCHUA

3.1

OOmiast XxapaKTeprCTUKa XUMUYECKUX DJIEMEHTOB — METAJNIOB HA OCHOBaHHH
ux nojoxeHus B llepuommueckon cucreme Xxumudeckux snnemeHToB J[.H.
MenneneeBa u crpoeHus atoMoB. CTpoeHHE METAUIOB. MeTandeckas CB3b
U METAUIMYECKAsl KPHUCTAJUIMUECKAss PEIETKA. OJIEKTPOXUMUYECKUI psf

HaIpsHKEHUH METAJIJIOB
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dusnyueckue U XUMHUYEeCKHe CBOMCTBa MeTauioB. O0Imue crocoObl MOMyYeHHS
MeTayuioB. [loHsATHE O KOPPO3UU METAJIOB, OCHOBHBIE CITOCOOBI 3AIUTHI UX OT
koppo3uu. CrijiaBsl (CTajb, YyTyH, JIOPATIOMUHUAN, OpOH3a) U UX MPHUMEHEHUE

B OBITY ¥ IPOMBIIIIIEHHOCTH

3.3

[Ilenounble Metauibl: nonoxkeHue B lleproanyeckoil CUCTEME XMMHYECKHUX
anemeHToB .M. Menaeneesa; CTpOCHUE UX aTOMOB; HAaXOKJICHUE B MPUPOJIE.
du3nyecKue U XMMUYECKHE CBOMCTBA (Ha MpuMepe HaTpus U Kanust). OKCHIbI
U TUAPOKCHUIBI HATpusi M Kanus. [IpuMeHeHue MIeNOYHBIX METaUIOB M HX

COEIMHEHUI

3.4

IIlenmouyno3eMeabHbIe METaZIBl MarHuii M KaJdbLUM: TOJO0XKEHHE B
[Tepuomnueckoit cucreme xumuuyeckux dnaeMmeHToB J[.MI. Menneneesa;
CTPOCHUE MX aTOMOB; HaXOXJeHHE B npuponae. OU3NUECKUEe U XUMUUYECKUE
CBOMCTBA MarHvsi W Kajibllus. BaHeWimme coeauHeHUs] KalbIus (OKCHUII,

TUAPOKCH, COJH). JKECTKOCTH BOJBI M CITOCOOBI €€ YCTpaHCHHUS

3.5

AmoMuHui: nonoxeHue B I[lepuoauyeckoil cucteMe XUMHUYECKUX 3JIEMEHTOB
J.1. MeHnpneneeBa; CTpOCHUE aTOMa; HaxoxKJAeHue B mpupone. duszndeckue u
XMUMUYECKHE CBOMCTBA alOMUHUSA. AMQOTepHBIE CBOWHCTBA OKCHIA U

TUAPOKCUIA AITFOMUHMS

3.6

XKeneso: nonoxxenue B [lepronnyeckoit cucteMe XuMudeckux snementon ..
MenpeneeBa; CTpOGHHE aToOMa; HaxoXJeHue B mpupoje. dusznueckue u
XUMUYEeCKUe cBoicTBa kene3za. Okcuapl, Tuapokcuabl U conu sxeneza(ll) u

xene3a(lll), ux cocras, cBOMCTBA U MOTyUEHUE

3.7

XUMUYECKUH 3KCIIEPUMEHT: 03HAKOMJICHHE C 00pa3IiaMy METaJJIOB U CILIaBOB,




X (pU3MYECKMMH CBOWCTBAMU; M3yYEHHE PE3YyIbTaTOB KOPPO3UHM METAIIOB
(BO3MOXKHO HCIOJIb30BAHUE BHJIEOMATEPHUAIIOB), 0COOCHHOCTEH
B3aUMOJICICTBUSL OKCHUJA KalblMs M HATpus C BOJOM (BO3MOXKHO
WCIIOb30BAHUE BHIEOMATEPHUAIIOB); HCCIEAOBAHUE CBOMCTB KECTKOM BOJIBI;
mpoiiecca TOpPEHUs JKelle3a B KHUCIOpoJe (BO3MOXKHO HCIIOIb30BAHUE
BHJIEOMATEPHUAJIOB); MPU3HAKOB MPOTEKAHUS KAYECTBEHHBIX PEAKIIMI Ha HUOHBI
(Marnus, kanplus, anmioMuHus, uuHka, sxenesa(ll) m xenesa(Ill), menu(Il);
HaOJIO/ICHUE U OMMCAHUE MPOLIECCOB OKPAIIMBAHUS IJIAMEHU MOHAMH HATPUS,
Kaug W Kanblusg  (BO3MOXKHO  HCIIOJIb30BaHHUE  BHUACOMATEPHUAJIOB);
UCCleIoBaHre aM(pOTEPHBIX CBOWMCTB THAPOKCHIA ATIOMHHHS M TUIPOKCHIA
LIMHKA; PEIICHUE KCIEPUMEHTAIBHBIX 3a]a4 10 TeMe «BakHeiline MeTaisl

1 UX COCAUHCHU A

XuMus ¥ OKpyXKarolas cpeaa

4.1

HoBpie Marepuansl U TexHonoruu. Benjectsa U maTepuainbl B MOBCEAHEBHOMN
YKA3HU YesoBeKka. XUMHUsS U 370pOBbe. be3ormacHoe UCcnoib30BaHUE BELIECTB U
XUMHYECKUX peakiuil B ObITy. IlepBasi mOMOIIL MPH XMMHUYECKUX OKOTaX W

OTPaBJICHUAX

4.2

OCHOBBI ~ 3KOJOTMYECKOM  TpaMOTHOCTH.  XHMMHUYECKOE  3arpsi3HEHUE
okpy>xkatomet cpenst [TJIK. Ponb Xumun B pemieHn# 3K0I0THYeCKUX IpoOIeM.
[TpupoaHbIle HMCTOYHHMKH YTIEBOAOPONOB (Yroib, MPUPOIHBINA ra3, He(Th),

MPOAYKTHI UX TIEpepabOTKH, UX POJIb B OBITY U MPOMBIIIIEHHOCTH

4.3

XUMUYECKUH KCTIEPUMEHT: U3yYeHHEe 00pa3lioB MaTEepUaIoB (CTEKIIO, CILIaBbI

METaJIJIOB, ITOJINMEPHBIE MATEPHUAIIbI)




MPOBEPSIEMBIE HA OI'D 110 XUMUU TPEBOBAHUS K
PE3YJIBTATAM OCBOEHUS OCHOBHOM OBPA3OBATEJIBHOM
ITPOT'PAMMBI OCHOBHOI'O OBIIET'O OFPA3OBAHUS

Kox
NMPoOBEPSIEMOr0
TpeOOBaAHUA

IIpoBepsiemble TPeOOBaHUS K NMPEAMETHBIM pe3yibTaTam
0230BOr0 YPOBHSI OCBOEHHSI OCHOBHOI 00pa30BaTe/bHOM
NPOrpaMMbl OCHOBHOT'0 00111ero o0pa3zoBanust Ha ocHoBe ®PT'OC

1

IIpencrasienue:

1.1

O TIO3HABAEMOCTH SIBIICHUH NPUPOIBI, MOHUMAaHHE OOBEKTUBHOMN
3HaYMMOCTH OCHOB XMMHYECKOH HayKH KakK 00JacTH COBPEMEHHOI'O
€CTECTBO3HAHHUSA, KOMIIOHEHTa OOIIEH KyJNbTypbl M HPAaKTUYECKOMH
JEATENbHOCTH YeJIOBEKAa B YCJIOBHUSX COBPEMEHHOTO OOIIECTBA;

IMOHUMAHHUC MECTAa XUMHHU CPpCIU APYTUX CCTCCTBCHHBIX HAYK

1.2

0 HAYYHBIX MCTOJAX IO3HAHUSA, B TOM YUCIIC SKCIICPUMCHTAJIbHBIX U
TCOPCTUYCCKHUX MCTOAAX HMCCICAOBaAHUA BCIICCTB W HU3YUYCHHUA
XUMHNYCCKHUX peaKuHﬁ; YMCHHUC  HUCIOJb30BATHL MOJACIH  IJId

OOBSICHEHUS CTPOCHUS ATOMOB U MOJICKYJI

1.3

o chepax mpodeccrnoHABHON AEATETLHOCTH, CBS3aHHBIX C XUMHUEH U
COBPEMEHHBIMU TEXHOJIOTHSIMHA, OCHOBAaHHBIMHU Ha JIOCTHIKCHHUSX
XUMHUUYECKON HAyKH, YTO TO3BOJUT OOY4YaIOIIMMCS paccMaTpUBATh
XAMHUIO  Kak chepy cBoeir  Oyaymed  mpodeccuoHanbHOM
HEATENPHOCTH W CJelaTh OCO3HaHHBI BBIOOD XUMHH Kak
npoQUIBHOTO TpenMera MpH MEepexoJe Ha YPOBEHb CPEIHEro

o01ero oopa3zoBaHus

Biagenue cucrteMod XMMHMYECKMX 3HAHUM M yMEHUE IPUMEHSATH

CUCTCMY XUMHWYCCKUX 3H21HPII>1, KOTOpas BKIKOYACT:

2.1

BAOXHEWIINE XUMHWYECKHE TIOHATHUSA: XMUMHYECKHH 3JIEMEHT, aToM,
MOJIEKYJIa, BEIIECTBO, IIPOCTOE M CIOKHOE BEIECTBO, OJHOPOAHAS U
HEOJJHOPOJHAs CMECh, OTHOCHTEJIbHBIE aTOMHas M MOJEKYJspHas
Macchl, KOJMYECTBO BEIIECTBA, MOJIb, MOJISIpHAs Macca, MOJSIPHBIN
00BEM, OKCHI, KHCIIOTa, OCHOBAHHE, COJb (CpemHsis), XHMHUYECKas
peakuus, peakUud COCOUHEHHUS, PEAKIMU PaA3JI0KECHUS, PEaKIHH
3aMEIICHHUs, peakuu OOMeHa, TeroBOM 3((EKT peakuuu, 3K30- U
SHJIOTEPMHUUYECKHE PEaKLUHU, PacTBOpP, MACCOBAsl JOJII XUMUYECKOTO

9JICMCHTA B COCIMHCHHUU, MaccoBasi AO0JI4 W HIPOLCHTHAad




KOHIIEHTPAaLUs BEIIECTBA B PACTBOPE, AJIpO aTOMa, JIEKTPOHHBIH CII0i
aToMa, aTOMHas OpOWTalb, paJdyC aTOMa, BAJCHTHOCTb, CTEIEHb
OKHCJICHUS, XUMUYECKAsl CBS3b, JIEKTPOOTPULIATENILHOCTD, MOJSPHAS
U HENOJspHas KOBAJIECHTHAs CBS3b, MOHHAS CBS3b, METAIJIMYECKAs
CBsI3b, KpUCTAJUINYECKASI pEIIETKA (aTOMHAs!, HOHHAs, METAJUIMUYECKas,
MOJIEKYJISIpHAsA), UOH, KATUOH, aHUOH, 3JIEKTPOJIUT U HEIEKTPOJIUT,
AIIEKTPOJINTUYECKAsT JTUCCOIMAILINSA, pEeaKIU HOHHOTO OOMeHa,
OKHCJIUTEIbHO-BOCCTAHOBUTENBHBIE ~ PEAKLMM,  OKHUCIUTENb U
BOCCTAHOBUTENb, OKUCICHHME UM BOCCTAHOBIIEHHE, DJIEKTPOJIM3,
XMMUYECKOe paBHOBEcHE, OOpaTUMble M HEOOpAaTUMBIE pEaKIHH,
CKOpOCTb XMMMUECKON peaknuu, karanusatop, I[I/JIK, xoppozus

MECTaJIIIOB, CIIJIaBbl

2.2

OCHOBOITOJIArarolMe 3aKOHbl XMMHM: 3aKOH COXPAHEHHS MAaccChl,
nepuoguueckuii 3akoH JI.M. MenneneeBa, 3aKOH IOCTOSTHCTBA

cocCTaBa, 3aKOH ABora;[po

2.3

TEOPUH  XUMUHU: aTOMHO-MOJIEKYJIApHAasi ~ TEOpHUs,  TEOpHUs

BHCKTpOHHTquCKOﬁ Jucconuanumn

Brnanenne ocHOBaMM XUMUYECKOW IPaMOTHOCTH, BKIIFOYAIOLIEH:

3.1

YMEHHE IIPaBHJIBHO MCIOJIB30BaTh HM3Y4YCHHBIE BEIIECTBA U
MaTepuanbl (B TOM YHCIE€ MUHEpAIbHbIE YAOOpPEHMS, METaJUIbl U
CIUIaBbl, TPOAYKTHl  MEpPepabOTKH  MPHUPOAHBIX  HMCTOYHHKOB
YTIeBOAOPOAOB (YIJIsd, IPUPOIAHOro rasza, HeTu) B OBITY, CETBCKOM
XO35ICTBE, HA IPOM3BOJACTBE M IIOHMMAHHME 3HAYCHUS JKUPOB,
OenKoB,  YIJIEBOJOB  JJIsi ~ OpraHM3Ma  4YeloBeKa,  yMEHHUe
IIPOTHO3UPOBATh BIIMSAHHUE BEILIECTB M XMMHMUYECKHX IIPOLIECCOB HA

OpraHM3M UY€JIOBEKA U OKPY’KAIOLIYI0 IPUPOJHYIO CPELy
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YMCHUC HUHTCIPUPOBATH XUMHUYCCKUC 3HAHUA CO 3HAHUAMU APYTHUX

y4eOHBIX MPEIMETOB

3.3

HAJIMYME OTBITa PabOTHI C Pa3NUYHBIMH HCTOYHUKAMU HH(OpMauu
10 XMMHUM (Hay4dHas ¥ Hay4yHO-NOIYJIIpHas JIMTEpaTypa, CIOBapH,

CIPaBOYHUKHU, HHTEPHET-PECYPCHI)

3.4

yMEeHHE OOBEKTMBHO OIIEHUBATh WH(POPMALMIO O BEIIECTBaX, HX
MIPEBPALEHUAX U IPAKTUYECKOM  IIPUMEHEHUM U yMEHHE

HCIIOJIb30BaTh €€ JJI pCIICHU A y‘ICGHO-HOSHaBaTCHBHBIX 3aJda4

BJ'Ia,Z[eHI/IC OCHOBaMH ITOHSTHHHOTO amnmapara U CHUMBOJIMYCCKOI'O




A3bIKa XUMUU JIJIs1 COCTaBJICHUS ()OPMYJT HEOPraHUUECKUX BEUIECTB,
YPAaBHCHUH  XMMHUYECKMX  pEaKkUMd; OCHOBAMH  XMMHYECKOU

HoMmeHknarypsl (IUPAC u tpuBnaipHOI)

YMeHue 00BSCHATH CBSI3b MOJOKEHUs dJeMeHTa B llepuonndeckoii

CUCTCMC C YHUCIOBBIMH XapPAKTCPUCTUKAMU CTPOCHUA ATOMOB

5 XUMHYECKUX DJJIEMEHTOB (COCTaB W 3apsia sapa, oOIee dYHcio
AJIEKTPOHOB), PACIPEICIICHUEM JJIEKTPOHOB IO HHEPreTUUYECKUM
YPOBHSIM aTOMOB IMEPBBIX TPEX MEPUOIOB, KA U Kb
[IpencraBnenue 0  NEPUOAUYECKOW  3aBUCUMOCTH  CBOMCTB
XUMUYECKUX BIIEMEHTOB (paauyc aToma, 3JE€KTPOOTPULIATEIbHOCTS),

6 MPOCTBIX M CJOXKHBIX BEIIECTB OT TOJOXKEHHUS DSJIEMEHTOB B
[lepuonnueckoid cucreMe (B MalbIX [MEpUOJaX M TJaBHBIX
MOATpYyMIax) U 3JIEKTPOHHOTO CTPOEHUS aToMa

7 YMeHue K1accupuIMpoBaTh:

7.1 XUMUYECKUE IIEMEHThI

7.2 HEOPraHMYECKHE BeIleCTBa

7.3 XUMHUYECKUE PEAKIIUN

8 YMeHue onpenensrTb:

g1 BAJICHTHOCTh U CTENEHb OKHUCIICHUS] XMMUYECKUX AJIIEMEHTOB, 3apsij

' HOHa

g5 BUJI XUMHYECKOM CBSI3M M THUIl KPUCTAUIMYECKON CTPYKTYypbl B

' COEJIMHEHUSX

8.3 XapakTep Cpe/ibl B BOJHBIX PACTBOPAX BEIIECTB (KUCIOT, OCHOBAHUH)

8.4 OKHUCJIHUTENb U BOCCTAHOBUTENb

9 YMeHue XxapakTepru30BaTh PU3MUECKUE U XUMUYECKUE CBOMCTBA:
MPOCTBIX BeEMIECTB (KHUCIOPOJI, O30H, BOJOpOI, Tpadur, amMas,

9.1 KpeMHUu#, a3oT, docdop, cepa, XIop, HATPHUM, Kaauil, MarHHA,
KaJIbIIUH, aTFIOMUHUH, KEJIEe30)
CJIOXHBIX BEIIECTB, B TOM YHCIE HUX BOJHBIX PacTBOPOB (Boja,
aMMHAK, XJOPOBOAOPOJ, CEPOBOJOPOA, OKCHABI U THUIPOKCUIBI

9 metamioB [-ITA rpynn, antomunus, meau (I1), uunka, xenesa (Il u

III), oxcuner yriuepona (II u IV), kpemuus (IV), azora u docdopa (111
u V), ceppl (IV u VI), cepuucras, cepHas, a30TUCTasi, a30THasi,

docdopHasi, yronpHasi, KpeMHUEBAsI KUCIOTA M UX COJIH)




IMPOTrHO3UPOBATH n XapaKTCpru30BaTh CBOMICTBa BCIICCTB B

3aBUCHUMOCTHU OT HUX COCTaBa U CTPOCHUA, MPHUMCHCHHUC BCIICCTB B

> 3aBUCUMOCTH  OT HUX CBOMCTB, BO3MOXHOCTb  IPOTEKaHUS
XUMUYECKUX MPEBPALICHUN B PA3TUYHBIX YCIOBUSIX
10 YMeHue coCTaBisiTh MOJIEKYJISIPHbIE U HOHHBIEC YPABHEHUS PEAKIIHiA,
B TOM YHCJIE:
10.1 peaxiuit HFOHHOTO OOMeHa
10.2 OKHUCJIUTEIbHO-BOCCTAHOBUTEIBHBIX PEAKLIUN
103 WJUTIOCTPUPYIOIIMX ~XMMHUYECKUE CBOMCTBA W3YYEHHBIX KJIACCOB
' (TpymIn) HeOpraHM4EeCKHX BEIIECTB
10.4 MOATBEPKIAIOIINX T€HETUYECKYIO B3aUMOCBS3b MEX Y HUMU
11 YMeHue BBIYUCIATh (IIPOBOJUTH PACUETHI):
11 OTHOCHUTENIBHYI0 MOJIEKYJISIPHYI0O U MOJISIPHYKO MAacChl BEIIECTB,
' MacCOBYIO JIOJI0 XUMHUYECKOT0 3JIEMEHTA B COETUHEHUN
11.2 MAacCCOBYIO JIOJIIO BEILIECTBA B PACTBOPE,
11.3 KOJIMYECTBO BEIIECTBA U €r0 Maccy, 00bEM razoB
114 [0 ypaBHEHUSM XUMHYECKUX PEaKUUd M HAXOJUTh KOJIUYECTBO
' BEIIECTBA, 00BEM M MaCCy PeareHTOB U MPOTyKTOB PEAKIHH
12 Bnanenue (3HaHue OCHOB):
OCHOBHBIMH  METOJaMH HAy4YyHOTO TMO3HaHus (HaOIIoAeHHE,
1 U3MEPEHUE, SKCIIEPUMEHT, MOJIEIMPOBAHUE) TIPU U3YUYEHUH BEILECTB
' U XUMHYECKUX SBIICHUH; yMeHHE CPOpPMYITUPOBaTH MpoOIEMy U
MPEAJIOKUTh YyTH €€ peleHus
199 Oe3omacHOil pabOThl ¢ XUMHUYECKMMH BEIIECTBAMH, XUMHYECKOM
' MOCYy 101 1 1TaGOpaTOPHBIM 000PYIOBAaHHEM
MpaBUiiaMu 0e30I1acHOTO oOpareHus c BEILECTBAMU,
WCIIOIb3YEMBIMU B MOBCEIHEBHOM >KU3HU, MpaBUIaMU MOBEICHUS B
123 HeNsAX cOepeKeHMs 3/10pOBbSl U OKPYIKAIOIIEH NPHUPOIHOU Cpeibl;
' MMOHMMaHKE Bpeaa (OMAaCHOCTH) BO3JCHCTBUS Ha KUBbIE OpraHU3MbI
OIpeAETIEHHBIX BEILIECTB, Croco0oB YMEHBIIECHUS u
MPEAOTBPALIECHUS UX BPEIHOTO BO3JICHUCTBHS
3 Hanuumne npakTUyecKkux HaBBIKOB IJIAHUPOBAHUS M OCYIIECTBICHUS
CIIENYIOINX XUMUYECKUX IKCIIEPUMEHTOB!
13.1 M3y4YeHHE W  onmWcaHue  (U3UYECKHX  CBOICTB  BEIECTB;




O3HAKOMIJICHHUEC C (bI/ISI/I‘ICCKI/IMI/I U XUMHYCCKHMMU ABJICHUAMU, OIIBITHI,

WJUTFOCTPUPYIOLKE IPU3HAKY ITPOTEKAHUS XUMUYECKUX PEaKLIUN

13.2

U3y4eHHe CIIOCO00B pa3aeneHus cMecei

13.3

[IOJIy4YEHUE KHUCIOpOJa M H3YYEHHE €ro CBOMCTB; IIOJyYEHHE
BOJIOPOJA U U3YyYEHHUE €r0 CBOMCTB; IOJyYECHHUE YIVIEKHCIIOrO ra3a u
U3y4EHHUE €r0 CBOMCTB; IIOJIy4eHHME aMMMAKa U M3YyYEHHUE €TI0

CBOICTB
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IIPUTOTOBJICHUE PACTBOPOB C ONPEIEICHHOM MAacCOBOM JOJeH

pacTBOPEHHOTO BEILLIECTBA

13.5

IIPUMEHEHHE MUHJUKaTOpOB (J1akmyca, METHJIOpaHXa u
denondranenna) s ONpenesieHUs] XapakTepa Cpeibl B PacTBOPAx

KHUCJIOT U LIEJI0YEN

13.6

UCCIEAOBAHUE U OIUCAHHUE CBOWCTB HEOPraHWYECKUX BEIECTB
Pa3IUYHBIX KJIACCOB; U3yYEHUE B3aUMOAECHCTBUS KUCIIOT C METaNIaMU,
OKCHUJAMU  METauIOB, pPAacTBOPUMBIMH M HEPAaCTBOPUMBIMU
OCHOBAHUSIMH, COJISIMU; IIOJYyYEHHUE HEPACTBOPUMBIX OCHOBAHUN;
BBITECHEHHE OJHOIO0 MeTaula JApyrMM M3  pacTBOpa  COJIH;
UCCIIeIOBaHHE aM(OTEPHBIX CBOMCTB THUAPOKCHUIOB ATIOMUHUS M

IIUHKA

13.7

pelieHue dKCIepUMEeHTAIbHBIX 33/1a4 10 TeMaM: «OCHOBHBIE KJIacChl
HEOPraHUYECKUX COCIUHEHUID»; «INEeKTPOIIUTHYECKAS
Jucconuanus»; «BaxHeiine HeMeTaaabl M HX COSAUHEHHI»;

«Bakueuye MeTajibl U UX COSIUHECHUSY

13.8

XAMUYECKHE  DKCIIEPHUMEHTBI,  WUIIOCTPUPYIOIIUE  MPHU3HAKH
NPOTEKaHUs PeaKkIiil HOHHOr0 OOMEHa; KaueCTBEHHbIE PEaKIUU Ha
MPUCYTCTBYIOIIME B BOAHBIX PAaCTBOpAxX HMOHBI: XJIOPUI-, OpoMuj-,
nomua-, cynepar-, ¢ocpar-, KapOOHAT-, CHIMKAT-aHUOHBHI,
THJIPOKCUI-MOHBI, KATUOHBI AMMOHHMS, MarHusl, KaJIbLUs, aTFOMUHUS,

xenes3a (2+) u xenesza (3+), menu (2+), nuHKa

14

YmMmenue:

14.1

NPEICTaBIATh PE3yJbTaThl JKCIIEpUMEHTa B (OpMe BBIBOJIOB,
JI0Ka3aTeNbCTB, Ipa(UKOB M TaOMUI] W BBIABIATH SMIUPUUYECKUE

3aKOHOMEPHOCTH

14.2

YCTaHaBJINBATb CBA3U MCKIOY pCaIbHO HaGJIIO,Z[aCMBIMI/I

XUMHUUYCCKUMH  SABJICHUAMH U IPOHCCCaMM, IPOUCXOIAIIMMU B




MakKpo- U MUKPOMHUPE, OOBIACHATH IPUYUHBI MHOTO0Opa3usl BELIECTB




IHEPEYEHD 2JIEMEHTOB COJAEPKAHUS, IPOBEPAEMbIX HA
OCHOBHOM I'OCYIJAPCTBEHHOM 3K3AMEHE 110 XUMHNHU

Kox

IIpoBepsiemMblii 3JIeMEHT COAEPKAHMUS

1

HepBOHa‘IaJIBHBIC XUMHNYCCKHUEC ITOHATHUA

1.1

Uucrele BemecTBa U cMecu. CriocoObl pa3ieneHus cMeceit

1.2

ATOMBI H MOJICKYJIbI. Xumudeckue dyeMeHThl. CHMBOIBI  XUMHYECKHX

9JICMCHTOB. HpOCTBIe 1 CJIOKHBIC BEIICCTBA.

1.3

Xumnueckas Qopmyna. BaneHTHOCTb AaTOMOB XHMHYECKHX DJIEMEHTOB.

CreneHp OKUCIIEHUSA

1.4

3aK0H IIOCTOSHCTBA COCTaBa BCIIICCTB. OtHOcuTENbHAs aTOMHAs Macca.
OTHOCHUTENBLHAsA MOJICKYJIsIpHad Macca. MaccoBas J0JI1 XUMHWYCCKOT'O 3JIEMCHTA

B COCAMHCHUH

1.5

KonnyectBo BemiectBa. Monb. Monsipuas macca. MomnsipHblii 00bEM Ta3oB.

Bzaumocss3b KOJIMYCCTBA, MACChI U YU CJIa CTPYKTYPHBIX CAUHUIL BCIICCTBA

1.6

DuU3NYECKUE U XUMHUUYECKUE SIBJICHUS. XUMHUUYECKasl peakuus U €€ NPU3HAKU.

3aKOH COXpaHEHMsI MacChl BEIIECTB. XUMHUUECKUE YPaBHEHUS

[Tepuonnueckuit 3akoH u Ilepuonnueckas cucTeMa XUMHUYECKUX SJIEMEHTOB

J.W1. MenneneeBa. CTpoeHHE aTOMOB

2.1

[lepuonnueckuit 3akoH. llepumoandeckas cucTeMa XUMHYECKHUX JIIEMEHTOB
J.1. Menneneesa. Ilepuonsl u rpynnsl. @U3NYecKuid CMBICH ITOPSAIKOBOIO

HOMCpA, HOMCPOB IICpHUOaa U I'PYIIIbI 3JICMCHTA
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Crpoenune aromoB. CoctaB aTOMHBIX siaep. M3otonbl. DnexTponsl. CTpoeHue
AIIEKTPOHHBIX 000JIOUEK aTOMOB TeEpBBIX 20 XUMHYECKUX 3JIEMEHTOB

[Tepuonnueckoii cucremsl /.M. Menneneena

2.3

3aKOHOMEPHOCTH B U3MEHEHMH CBOMCTB XMMHMUYECKUX AJIEMEHTOB MEPBBIX TPEX
NIEPUOJOB, Kayus, Kaiuplus (paguyca aTOMOB, 3JIEKTPOOTPHULATEIBHOCTH,
METANIMYECKUX W HEMETAUIMYECKUX CBOMCTB) M HMX COEAMHEHHH B
COOTBETCTBUU C IIOJIOKEHHEM OJJIEMEHTOB B llepuoguueckoil cucreme u

CTPOCHUCM UX aTOMOB

Crpoenue BeliecTBa

3.1

Xumnueckasgs cBa3b. KoBaneHTHas (mossipHasi W HENOJSIPHAsl)  CBSI3b.
ONEeKTPOOTPULIATENBHOCT ~ XMMHMUYECKUX  3JeMeHTOB.  MoHHas  cBs3b.

Merannnueckas CBsI3b
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Tunbl KpUCTAUIMYECKUX PEIIETOK (aroMHasi, HWOHHAs, MeTaJUTMuecKas),
3aBUCHMOCTb CBOMCTB BEILIECTBA OT THUIIA KPUCTAUIMYECKOW PEIIETKU U BHJA

XUMHYECKOU CBA3U

Baxwuelmne npeacTaBUTENM HEOPraHMYECKHX BelecTB. Hemeramnsl ¥ ux

COCINHCHMA. MeTaisl 1 uX COCAUHCHUA

4.1

Knaccudukamuss ¥ HOMEHKJIATypa HEOPTaHMYECKUX COCTUHEHUI: OKCHIOB
(coneobpazyromrue: OCHOBHBIE, KHCJIOTHBIE, amdoTepHbIe) u
HecoJieoOpa3yIue; OCHOBaHWN (IIENOYM W HEPAaCTBOPUMBIC OCHOBAHUS);
KHCTIOT  (KUCIIOpOACOAEpKAIINEe U OCCKUCIOPOIHBIC, OJHOOCHOBHBIC W

MHOT'OOCHOBHBIE); COJIeH (CPEHUX U KUCTIBIX)

4.2

dusznueckue MW XUMHYSCKHE CBOMCTBA MpOCThIX BCHICCTB-HCMCTAJIIIOB:

BOJIOPOJIa, XJIOpa, KUCIOPOa, CEPHI, a30Ta, (pocdopa, yriiepoaa, KpeMHHS

4.3

DuU3NYECKUE U XMMUYECKUE CBOMCTBA MPOCTBHIX BEIIECTB-METAUIOB: JIUTHS,
HaTpusl, KaJldsl, MardHusi U KajblUs, aJIOMUHHUS, KeJe3a. DIEKTPOXUMUYECKUN

PSI HAIPSKEHUN METAIUIOB

44

DuU3NYECKUE U XMMHYECKUE CBOMCTBA BOJOPOJHBIX COEAUHEHUI HEMETAJUIOB!

XJIOPOBOJIOPOAA, CEPOBOIOPOJIA, aMMHUAKA

4.5

du3nueckue U XMMHUYECKHE CBOMCTBA OKCHAOB HeMeTaiioB: cepbl (IV, VI),
azota(Il, IV, V), docdopa(Ill, V), yrnepoma(Il, IV), kpemuaus(IV). [Tomyuenue

OKCHI0B HEMETAJIJIOB

4.6

Xumuyeckue cBorcTBa okcusioB: MetaioB [A—IITA rpymnm, nunka, menu(Il) u

xenesa(Il, IIT). [Tony4yeHue okCuI0B METAIIOB

4.7

XUMUYECKHE CBOWCTBA OCHOBAHUI U aM(OTEPHBIX THAPOKCUIOB (Ha IpUMEpe
THAPOKCUIOB ~ QIIOMHUHMS, JKene3a, 1uHKa). [lomyueHue ocHOBaHuUM U

aM(OTEPHBIX THIPOKCHJIOB

4.8

OOmre XMMHUYECKHe CBOWMCTBA KHUCIIOT: XJIOPOBOIOPOTHOM, CEPOBOAOPOIHOM,
CEpHHUCTOM, CepHOM, a30THOH, dochopHOl, KpeMHUEBOU, yroiapHOU. Ocobbie
XMMUYECKUE CBOWCTBA KOHIICHTPUPOBAHHOM CEPHOM M a30THOM KHUCIOT.

[Tonyuenue xkucnor

4.9

OOmre XuMu4ecKkre CBOMCTBa cpeqHux coineil. [Tomydenue coneit

4.10

[Tomydenue, coOupaHue, paclo3HAaBaHHWE BOJOPOJAA, KHUCIOPOJA, aMMHUAKa,

YTIIEKHUCIIOro Ta3a B JIAb0paTopuu

4.11

[TomyyeHue aMMuaka, CEpHOM M a30THOM KUCIIOT B MpOMBIIIEHHOCTH. OO0Imue

CIOCOOBI MOTYYEHHUS] METAIIOB




4.12

I'eneTnueckas CBA3b MCXKAY KiIaCCaMU HCOPIraHUYUCCKUX COC,Z[I/IHCHI/Iﬁ

XUMHUYECKUE PEAKLIUN

5.1

Knaccugukanus XuMHUECKUX peakLuii 0 Pa3IuYHbIM IPU3HAKAM: TI0 YUCITY U
COCTaBy YYacTBYIOIIMX B pPEaKIMU BEIIECTB, MO TeroBoMy 3(ddekry, mo

U3MEHEHHIO CTEICHEN OKHUCICHUS XUMUYECKUX 2JIEMEHTOB
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TennoBoit 3¢ddexkT XuMHUeCKOH peakuuu, TEPMOXHUMHYECKHE YpaBHEHHS.

DK30- ¥ 3HIOTEPMHUUECKHE PEaKIIMU. TepMOXUMHUYECKUE YPABHEHUS

53

OKHCANTENTBHOBOCCTAHOBUTENIbHBIE peakuu. OKUCINUTENN U BOCCTAHOBUTEIH.
[Ipomecchl ~ OKUCIEHHMS WM BOCCTAaHOBIIGHHMSA.  ODJEKTPOHHBIM  OanaHc

OKHCIUTEILHOBOCCTAaHOBUTEILHOM pcakunun
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Teopus snekTponuTHUEcKON nucconuanuu. Katuonel, aHMOHBI. DIEKTPOIUTHI

1 HeRNEKTPOIUThl. CHIIBHBIE U CITa0bIe AIEKTPOIUTHI. CTeneHb TUCCOIHAINN

5.5

Peakiun moHHOro oOMeHa. YCIOBUS MPOTEKaHHUs PEaKUUi MOHHOTO OOMEHa,

IIOJIHBIE U COKPAILEHHBIC HOHHBIE YPABHEHUS peaKLui

XuMus ¥ OKpyXKarolas cpeaa

6.1

BemectBa u marepuansl B MOBCEIHEBHOM >KM3HM 4elloBeKa. be3omacHoe
WCIOJIb30BAHME BEIECTB M XMMUYECKUX PEAKIUi B JTA0OpaTopuu U OBITY.

HepBa;I IMOMOIIb IMPU XUMHUYCCKHX OKOT'aX U OTPABJICHUAX

6.2

XUMHUYECKOe 3arps3HEHUE OKpYy’Kaiomled cpenbl  (KUCIOTHBIE IO,
3arps3HEHUE TOYBBI, BO3AyXa M BOJOEMOB), CIOCOOBI €ro MpPEIOTBPALICHUS
[Ipenenbuas pomyctumast koHueHtpanusi BemectB (I1JK). Ponp xumuum B
pELICHUH HKOJOTHMYECKUX MpoliieM. YCHIIeHHEe MapHUKOBOTO 3¢deKra,

pa3pyLIeHne 030HOBOTO CIIOS

6.3

[Tpumenenue cepsl, a3ora, Gocdopa, yriepoaa, KpeMHUSI U UX COCTUHEHUN B
ObITY, MEIMIIMHE, MPOMBIIIJICHHOCTH M CEIIbCKOM Xo3sicTBe. I[lpumeHenue
METAJUIOB U CIUIaBOB (CTalb, YYryH, MIOPATIOMMHUN, OpoH3a) B OBITY H
IIPOMBIIIJIEHHOCTU UX coequHeHU. [IoHATHE 0 KOPPO3UHU METAIIIIOB, OCHOBHBIE

CIOCOOBI 3aIIUTHI UX OT KOPPO3UU

6.4

[TpupoaHbIE MCTOUYHUKU YTIIEBOAOPONOB (Yroib, HPUPOAHBIN ra3, HedTh),

MPOIYKTHI UX TIepepaboTKu (OCH3MH), KX POJIb B OBITY U IPOMBIIILICHHOCTH

6.5

[TepBoHayabHBIE MOHSATUS 00 OPraHUYECKHX BEIIECTBAX KAK O COSAMHEHMSIX
yraepojia (MeTaH, 3TaH, 3TUJIEH, alleTUIIEH, 3TaHO, TJIMLIEPHH, YKCYCHAsl KUCIIOTA).
[TonsiTHe 0 OMOTOrMYECKU BaXKHBIX BEIIECTBAX: JKUPAX, OETKaX, YIIeBOJaX — U UX

POJIK B )KU3HU UCIIOBCKA




PacuéTsr:

7.1 o opmynamM XUMUYECKUX COSAMHECHUI
7.2 Macchl (MaccoBOi) 10JIM PaCTBOPEHHOIO BEIIECTBA B PACTBOPE
7.3 10 XUMHUYECKUM YpaBHEHUSIM




YYEBHO-METOJIUYECKOE OBECIIEYEHHUE
OBPA3OBATEJIBHOI'O ITPOLHECCA
OBSA3BATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YYEHUKA

METOANUYECKHUE MATEPHUAJIBI JIAA YUUTEJIA

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETU

UHTEPHET






