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MNOACHUTEJBHASA 3AIIMCKA

[IporpamMma Mo XMMHH OCHOBHOTO oOImIero ooOpazoBaHus (yriyOJICHHBIH
YPOBEHb) COCTaBJIEHA HA OCHOBE TpeOOBaHUM K pe3ysibTaTaM OCBOEHHUS OCHOBHOM
00pa30BaTeNbHOM MPOrpaMMbl OCHOBHOTO 00111eT0 00pa3oBaHus, MPEICTaBICHHBIX
B ®I'OC 00O, ¢ yuetrom (enepabHON pabodeit mporpaMMbl BOCTTUTAHUSI.

[Iporpamma mo XuMHuM pa3paboTaHa C LEJIbI0 OKa3aHUs METOJUYECKOMN
MOMOIIY YYUTEIIO B CO3/IaHMU paboyeil mporpaMMbl IO y4eOHOMY MPEIMETY.

[Iporpamma mo XuMHUM AAa€T TPEACTaBICHHE O INENsIX, OOIIel cTpareruu
oOydeHMs, BOCHHUTAaHUS M PA3BUTUS OOYYaAIOIIUXCA CPEACTBAMHU y4eOHOTO
IIPEAMETA, ONPEAEIIAET 0053aTeNbHOE IPEIMETHOE COIEPKAHUE, €r0 CTPYKTYPY MO
pazmenaMm M TeMaM, pacOpelesieHue 10  KiaccaM, PEKOMEHAYEMYIO
IOCJIEOBATEIbHOCTh  M3YYEHHS] XUMHM C Y4€TOM  MEXIPEIMETHBIX U
BHYTPUIIPEIMETHBIX  CBA3€H, JIOTMKM Y4YeOHOro Ipolecca, BO3PacTHBIX
ocobeHHOcTe oOywaromuxcsi. B mnporpamme 1Mo XHUMHHM — YYUTBIBAKOTCSA
BO3MOXKHOCTH Y4Y€OHOTO TMpEeAMETa B peaju3aluu TPeOOBaHUHA K IMIaHHUPYEMBIM
JUYHOCTHBIM, METANpeAMETHBIM W TMPEAMETHBIM pe3yjibTaTaM OOy4YeHHUS U B
(GOpMHUPOBAHUN OCHOBHBIX BHJOB y4€OHO-IIO3HABATEIbHOM  JESATENBbHOCTU
00y4aroIIerocs 0 OCBOEHUIO yUeOHOTO COIEP KAHMU.

N3ydyenne xumMuuM Ha  ypOBHE OCHOBHOTO oOImIero oOpa3oBaHUs
OPUEHTUPOBAHO Ha OOIIEKYJIHTYPHYIO OATOTOBKY, HEOOXOAUMYIO JIJIsi BRIPAOOTKU
MHUPOBO33PEHYECKUX OPHEHTHUPOB, PA3BUTUS MHTEIUICKTYaJIbHBIX CIIOCOOHOCTEH M
MHTEPECOB OOy4YaloIIMXCs, Ha MNPOAODKEHHE OOY4YeHUs Ha YpPOBHE CPEIHETO
o01miero oOpa3oBaHusI.

3HaHHE XHMHM CIYXKUT OCHOBOM 11 (OPMUPOBAHHS MHPOBO33PEHUS
00y4aroIIerocsi, ero MpeACTaBICHUH O MaTEepPHATLHOM €IWHCTBE MHUPA, BAXKHYIO
pOJIb UrparoT GOopMUPYEMBIE XUMHUEH MPEACTABICHUS O IPEBPAICHUSIX SHEPTUU U
BEUIECTB B MpPHUPOJE, O MyTAX peUIeHHs] TI00anbHBIX MPOOJIEM YCTONYHMBOIO
Pa3BUTHUSL YEJIIOBEYECTBA — CBHIPbEBOM, JIHEPreTUYECKOW, MPOJIOBOJILCTBEHHOM
npo0eM, MpoodJIeMbl IKOJIOTMYECKON 0€30MacHOCTH, MPOOJIeM 31paBOOXPAHECHHUS.

N3yuenue xumuu:

CIIOCOOCTBYET  pealM3aldyd  BO3MOXKHOCTEH i1 CaMOpa3BUTUSA U
dbopMupOBaHUA  KYJIBTYpPHl ~ JMYHOCTH  OOydYarommxcs, UX oOmed u
(GyHKIIMOHATEHOW TPAMOTHOCTH;

BHOCHUT BKJIaJ B (DOPMHpPOBAHME MBIIIJICHUS U TBOPYECKUX CHOCOOHOCTEM
OOyJaroluxcs, HaBBIKOB WX CaMOCTOSTENBHON y4eOHOW  JesSTeNbHOCTH,
DKCIIEPUMEHTAJIBHBIX W HCCIEAOBATEIBCKUX YMEHHH, HEOOXOAMMBIX KaK B
MOBCEIHEBHOM JKMU3HU, TaK U B POPECCUOHATBLHON AESITEIbHOCTH;



3HAKOMHUT CO CHENU(UKON HAyYHOTO MBIIIUICHUS, 3aKIaJbIBa€T OCHOBBI
MPEICTABICHUM O €TMHCTBE MPHUPOBI U YETIOBEKA, SIBISETCS KIIOUEBBIM ITAlOM B
(bopMHpPOBAaHUU €CTECTBEHHO-HAYYHOM I'PAMOTHOCTH 00YYaIOIIUXCS;

crocoOCcTByeT (OPMHUPOBAHUIO IIEHHOCTHOTO OTHOIIEHUS K €CTECTBEHHO-
HAy4YHBIM 3HAHUSM, K TPUPOJIE, K YETIOBEKY, BHOCUT CBOM BKJIaJ B 3KOJIOTHYECKOE
oOpa3oBaHHe 00yJaIONTUXCS.

JlaHHbIC HampaBlICHUS B OOYYCHHHM XHMHH OOCCIEUYMBAIOTCS CHEIU(PUKON
CONlep KaHMUsl TIPEeIMeTa, KOTOPBIM SBJISETCS NEAArOorMuecKd aJanTHPOBAHHBIM
OTpPaXEHUEM OTPE/ICIICHHOTO Tara Pa3BUTHUS XUMHUH.

VYriyOsIeHHBIH Kype XMMUU OCHOBHOTO OOIIEro oOpa3oBaHUs OPUEHTHPOBAH
Ha OCBOCHME OOYYaIOIIMMHUCS CUCTEMbI MEPBOHAYAIBHBIX MOHSATUNH XUMHUH, OCHOB
HEOPTaHUYECKOM XMMHUHU, OCHOBOIOJATaOMUX MPEACTaBICHUM OOIIe XUMUM U
OTJICTBHBIX 3HAYUMBIX MIOHATUHA OPTaHUYECKON XUMUH.

CTpykTypa coAepKaHUs MPOTPaMMBI M0 XUMHH CHOPMHpPOBAHA HA OCHOBE
CUCTEMHOTO MoaXxoAa K e¢ u3ydenuto. CoJepikaHue CKJIaJbIBACTCS U3 CHCTEMbI
MOHSATUN O XUMUYECKOM 3JIEMEHTE M BEIIECTBE U CUCTEMBI IIOHATHIN O XMMUYECKOM
peaknuu. O0e AT CUCTEMBI OPTaHW30BaHBI MO MPUHIUITY IOCIEI0BATEIHLHOTO
pa3BUTHS 3HAHWW HA OCHOBE TECOPETHUECKHUX MPEACTABICHUI pa3HOTO YPOBHS:

aTOMHO-MOJIEKYJIIPHOM TEOPUHU KaK OCHOBBI BCErO €CTECTBO3HAHMS,

[Tepuonuueckoro 3axona [[.1. MeHieneeBa Kak OCHOBHOTO 3aKOHA XUMHH;

YUEHHUSI O CTPOCHUU aTOMa U XUMHUUYECKOU CBSI3H;

MIPEACTABICHUH 00 JICKTPOIUTHICCKON TUCCOITUAIINN BEIIECTB B pacTBOpax;

0 XUMHUYECKON KHHETHKE U TEPMOJUHAMUKE.

B oCHOBY TeOpeTMYEeCKHMX 3HAHHWMI TMOJIOKEHBI IMIUPUUECKH TMOJTYYCHHBIC
dakTel. TeopeTnyeckre 3HAHUST PA3BUBAIOTCS TOCIEAOBATEIBHO OT OJTHOTO YPOBHS
K JpyroMy H 00ecHeYrBalOT OOydYaroIIuMCS BO3MOXXHOCTh OOBSCHATh H
MIPOTHO3WPOBATh CBOMCTBA, CTPOCHHE M O00JIACTH TMPAKTUYECKOTO TMPUMEHEHUS
M3Y4acMbIX BEIECTB.

OcBoeHne cofepKaHUS TPOTPaMMbl MO0 XHMHU  MPOUCXOJUT  C
WCIIOJIb30BAaHUEM 3HAHWW W3 paHEE U3YYCHHBIX Y4YEOHBIX MPEIMETOB:
OKpYXaromud Mup, Owomnorus, ¢u3nKa, MaTeMaThka, reorpadus, TEXHOJOTHS,
UCTOPHSL.

[Iporpamma OCHOBHOTO 001Iero 00pa3oBaHUs MO XUMUHU (YriTyOJICHHBIN
YpPOBEHb) OpPHEHTHpPOBAHA Ha COXpaHeHHE (YHIAMEHTAILHOTO XapakTepa
oOpa3oBaHus, crnenupUKU YIEeOHOTO mMpeaMera U OO0ECTIeUCHHE YCIEIIHOTO
oOy4eHHs Ha CIEAymoIieM ypoBHEe oOpa3oBanus. B mporpamme 1Mo XuMuu
peaau3yeTcsl pa3BHBAIONIas W MPaKTUYECKas HAMPABIICHHOCTh OOYYCHHUS XHMHH,
mupdepenumanust  oO0ydeHHs,  BKIOYaromas  OpoUIbHYI0  MOJATOTOBKY



oOyyaromuxcss M TOCIEAyIOUIee CaMOOIMpeesieHne B BBIOOpE HampaBlICHUS
oOydeHus B Npo(PUIBHBIX KiIaccax.

Yrny0iaeHHOE U3ydYeHHE XHMHHM  CIIOCOOCTBYET  pealu3aldd  3aaad
po(hecCHOHANBFHOM OPUEHTAIIMN M HAMPABJICHO Ha MPEI0CTaBICHUE BO3MOKHOCTHU
KOKJIOMY O0O0ydYarolmeMycsi MpOSBUTh CBOM HMHTEIUIEKTyaldbHbIE U TBOPYECKUE
CIOCOOHOCTH TpPH  HW3YYEHUH Y4eOHOro mpeaMera, HEoOXOauMble IS
MPOJIOJKEHUS 00pa30BaHus U JalibHEUIEH TPYAOBOM NeATEITbHOCTH.

[Iporpamma 1o xumu# (yriayOJCHHBI YpPOBEHb) MpeIHA3HA4YeHa IS
UCIIONIb30BaHUsI B 00Pa30BATENbHBIX OPTaHU3ALUAX, PEATH3YIOUIUX MPOTPAMMBI
nuddepentiupoBanHoro (yriayOjaeHHOro, MPO(PHIBHOTO) H3YYEHHS OTACIBHBIX
y4eOHBIX NMPEAMETOB Ha YPOBHE OCHOBHOI'O 00I1IET0 00pa30BaHMUsl.

OOpaszoBaTenbHble (PYHKIUA XUMHUH, U3yd4aeMOl Ha yriyOJEHHOM YpOBHE,
peanu3yroTcst B npoiecce GopMUPOBaHUS 3HAHUN OCHOB XMMHUYECKOW HAyKH Kak
00JJaCTH COBPEMEHHOI'0 E€CTECTBO3HAHHUA, OOJACTH MPAKTHUYECKOW AESTEIbHOCTU
YyeJl0BeKa M OJHOTO0 W3 KOMIIOHEHTOB MHPOBOM KyJIbTYpbl. 3ajada ydeOHOro
npeaMeTa COCTOUT B (HOPMHUPOBAHUM CHCTEMbl XUMUYECKUX 3HAHUI — BaKHEUIINX
(aKTOB, MOHATUIN, 3aKOHOB ¥ TEOPETUUYECKUX MOJIOKEHHH, TOCTYIHBIX 0000IIEHHI
MHPOBO33PEHUYECKOTO XapaKTepa, s3blKa HAyKH, B NPUOONIEHMH K HAy4YHBIM
METOJaM TIO3HaHMsSI TP M3YyYEHUU BEIIECTB U XUMHUYECKHX PEaKIHi,
(GOpMHUPOBAHNUN U Pa3BUTUU NO3HABATEJIbHBIX YMEHHUI M CIIOCOOOB AESTEIBLHOCTU
U HUX NPUMEHEHUU B Y4eOHO-NIO3HABATEIbHOW U Y4EOHO-HCCIIEIOBATEIbCKOM
NeATEIbHOCTH, OCBOCHHMM IpaBWJ 0€30MacHOro OOpallleHHus C BellecTBaMU B
MMOBCEHEBHOM KU3HHU.

Lenu u3yyeHuss XUMUM OTPa)KarOT HAIMIPABICHHOCTh OOYUYEHUS Ha pa3BUTHE U
camMOpa3BUTHUE JIMYHOCTH, (POPMUPOBAHUE €€ UHTEIIEKTA U OOIIEH KyJIbTYpBHI.

WN3yyeHne XUMUM HaNpaBICHO HA JOCTWKEHHE CIEAYIOIIMX LeJei:

(bopMHpOBaHME UWHTEIUIEKTYaJbHO PpPa3BUTOM  JIMYHOCTH, TOTOBOM K
caMm000pa30BaHUI0, COTPYAHUYECTBY, CAMOCTOSITEIbHOMY MNPUHSTHIO PEIIECHUH,
CIIOCOOHOM a1anTUPOBATHCS K OBICTPO MEHSIOIIMMCS YCIOBHAM KU3HU;

GopMupoBaHHE  CHUCTEMBl XHMHUYECKMX 3HAHMH KaKk  KOMIIOHEHTa
€CTECTBEHHO-HAYYHON KapTUHBI MHUPA, KaK OCHOBBI JIsl IOHUMAHUSI XUMHYECKON
CTOPOHBI SIBJICHUN OKPY>KAIOIIET0 MUPA, OCBOCHHE SI3bIKA HAYKH;

NpUOOIIEHHE OO0ydYaroIuXxcsi K CaMOCTOSITeIbHOM TO3HABATEIbHOU W
UCCIIEIOBATENIbCKOM  JESATENIbHOCTH, K  HAy4yHbIM  METOAAM  IO3HAHUA,
(dbopMUpOBaHKE MOTUBALIMU U Pa3BUTHE CIIOCOOHOCTEN K U3YUYECHUIO XUMUH;

dbopmupoBanre  oOmEeH  (QYHKIIMOHAIBHOW ¥ €CTeCTBEHHO-HAyYHOU
IPaMOTHOCTH, B TOM UYHCJE YMEHUW OOBICHATH M OIEHUBATH SIBJICHUS
OKpPYXaIOILEr0 MHUpA, MCIOJb3ys 3HAHUS M OIBIT, MOJTYYEHHBbIE NMPU U3YYECHUU



XUMUHU, TPUMEHATh WX TMPU PEIICHHH MpOOJeM B TOBCEIHEBHOW XU3HH U
TPYJOBOM EATEIbHOCTH;

pa3BuTHE Yy OOydaloluXxcs HHTEpeca K HU3YYCHHIO XUMHUH U cdepam
JESITEIbHOCTH, CBSI3aHHBIM C XUMHEH, MOTHBalMA K OCO3HAHHOMY BBIOODY
COOTBETCTBYIOIIETO MPOGUIIS U HANIPABICHHOCTH JaJIbHEHUIIIET0 00yUYeHUS;

OCO3HaHMWE LIEHHOCTU XMMHMYECKUX 3HAHWW B JKM3HU YEJIOBEKA, MOBBIIICHUE
YPOBHSI SKOJOTUYECKOW KYyJIbTYPhI, HENPUSTUE NCUCTBUM, MNPUHOCIIINX Bpea
OKPYKaIOWIEN CPeJIe U 3J0POBBIO JIOJIEH;

npuoOpeTeHre 00yYaIoIMMUCS OMbITa CAMOIO3HAHUS, KIFOUEBBIX HABBIKOB
(KJTFOYEBBIX KOMITETEHIINM ), HEOOXOAUMBIX JIJIsl Pa3IMYHbBIX BUIOB JEATEIbHOCTH.

Ha yrny6ieHHoe u3yueHnue yuyeOHoro npeaMera « XuMmus» oTBogauTcs mo 102
yacoB B 8 1 9 kiaccax (3 yaca B Heziento), Bcero 204 yaca 3a Ba rojia 00y4eHusl.



COAEPXKXAHUE OBYYEHUSA
8 KUIACC

IlepBoHaYa/IbHBbIC XUMUYECKHE MOHATHSA

Xumusi — BakHasE 00JIACTh €CTECTBO3HAHMS M MPAKTHYCCKOW NEATeIbHOCTH
yenoBeka. [Ipenmer xumuun. Ponbs xumuum B ku3HU uyenioBeka. KpaTkue cBeneHus
00 MCTOpUU BO3HUKHOBEHHUS U PA3BUTHS XUMHHU. XUMHS B cUCTeMe Hayk. Tena u
BemiecTBa. Dusznueckue W XUMHUYECKHE CBOWCTBA BEILIECTB. ATperaTHbIC
cocTtosiHUsl BemecTB. [IOHSATHE O TEOPETHYECKHMX M SMIUPUYECKHX METOHAX
MO3HAHHUS B €CTECTBEHHBIX Haykax. [IpencrtaBiieHMs O HAy4YHOM IO3HAHUM Ha
AMITUPUYECKOM YPOBHE: HAOIIIOICHUE, U3MEPEHUE, IKCIIEPUMEHT, MOJICIUPOBaHUE,
BblunciieHue. [IpencraBiieHuss 0 HAy4HOM NO3HAHUU HA TEOPETUYECKOM YPOBHE:
Hay4dHble (haKThl, TpoOsIeMa, TUTIOTE3a, TEOPHS, 3aKOH.

A3pIk xuMuH. ICTOUHUKN XMMUYECKOM HHPOPMALIUH.

[Tonsitue o Meromax pabOThl ¢ XUMHUYECKMMU BeriecTBaMu. OO0OpyioBaHue
IIKOJBHOM XuMHUYeckod sabopatopun. [lpaBuia Oe3omacHoro oOpalieHus: c
BEILLECTBAMH U JAOOPATOPHBIM 000PYAOBAaHUEM.

Huctele BemectBa U cMecu. [Ipuponnsie cMmecu: BO3AyX, IPUPOAHBIN ras,
He(Th, TPUPOAHBIC BOBI, TOPHBIC TTOPOABLI U MUHEpPAJBI. [IoHATHE O TOMOTEHHBIX
U TeTePOTeHHBIX cMecsX. CocoObl pasaenenus cmeceit. OuncTka BEIeCTB.

BemectBa m xumuueckue peakuuu. ATOMBI W MOJIEKYJIbl. XUMHUUYECKHE
3neMeHTbl. CUMMBOJIBI XUMUYECKHUX 3JIEMEHTOB. IIpOCThie M CIOKHBIE BEIIECTBA.
Mertamuibl U HemeTauibl. BemiectBa MOJEKYISIPHOTO W HEMOJIEKYJISIPHOTO
CTPOCHMUSI.

Xumuueckas ¢opmysia. BajJeHTHOCTP aTOMOB XUMHYECKHUX JJIEMEHTOB.
3aKOH MOCTOSIHCTBA cOCTaBa BemlecTB. OnpeneneHrne BaJleHTHOCTH 3JIEMEHTOB MO
dbopmynam OMHApHBIX COEOUHEHUWH M cocTaBieHHe (opmyn OHWHApPHBIX
COCMHEHUN TI0 BAJEHTHOCTH 3JIEMEHTOB. (OTHOCUTENIbHAs aTOMHasi Macca.
OTHOcuTeNnbHAsT MOJIEKYJIsIpHas Macca. MaccoBasi J0JiE XUMUYECKOr0 AJIEMEHTA B
coenuHennu. Haxoxxnenune npocteiiieit hopMysibl BEIIECTBA IO MACCOBBIM JOJISIM
AJIEMEHTOB.

KonnuectBo BemectBa. Mosb. Monsipaas Macca. B3auMocCBsI3b KOJIMYECTBA,
Macchl W 4YHCJa CTPYKTYPHBIX €IWHUI[ BellecTBa. PacueTsl mo Qopmynam
XAMHUYECKUX COenuHeHn. MonsipHas macca cMecu BemecTB. MoJbHas 07
XUMUYECKOTO DJIeMEHTa B coeAuHeHWH. Haxokmenue mpocteitmein GhopMyIbl
BEIIECTBA MO MOJILHBIM JIOJISIM 3JIEMEHTOB.

DU3NYECKUE U XUMUYECKUE SIBIICHUSI. XUMUUYECKAsl peakius U €€ MPU3HAKHU.
VY Cil0BUS MPOTEKAHUSI XUMUYECKUX PEAKIMi. 3aKOH COXPaHEHHUSI MAacChl BEIIECTB.
AtomMHO-MonekysipHass Teopus. Ku3Hb u aestenbHocTh M.B. JlomoHOcoOBa.



XHUMHYECKHE ypaBHEHUS. TUITBI XUMUYECKUX PEAKUUN (COEAMHEHMS, PA3I0KEHNUS,
3aMelleHus, o0oMeHa). PacueTsl o XuMUYEeCKUM ypaBHEHUSIM.

DKCHEPUMEHTAIIBHOE HW3YYEHUE BEUIECTB M SBJICHUH. 3HAKOMCTBO C
XUMHUYECKOM TMOCYJI0M, C mpaBuwiamMu paOOThl B Ja0OpaTOpuM W IMpPUEMaMHU
oOpamieHusi ¢ JabopaTOpHbIM  oOopynoBaHueMm. WM3yueHue U oONucaHue
bu3nUecKuX CBOWCTB O0Opa3llOB HEOPraHMYECKHX BEIIECTB — METALIOB H
HeMeTauioB. HaOmionenne ¢usnveckux (TUIaBieHHE BOCKa, TasHUE JIbJa,
pacTUpaHHe caxapa B CTYIKE, KUIIEHHE W KOHJEHCAUus BOJAbI) U XHUMHYECKHUX
(ropeHue cBeuM, NMPOKATMBAHWE MEIHOW MPOBOJIOKH, B3aUMOJECUCTBUE COMABI HIIN
MeJa C COJSIHOM KucinoTol) sineHud. O3HakoMmiIeHHE € 00pa3laMu BEIECTB
KojaudyectBoM 1 wmonbs. HaOmioneHue W onucaHue TPU3HAKOB TMPOTEKAHUSA
XUMHUUYECKUX peakiuil (pas3ioKeHHe caxapa, B3auMOJICUCTBHUE CEPHOUN KHUCIOTHI C
XJopugoM Oapusi, TOIy4Ye€HHE U pazioxkeHue rujapokcuna meau (1) npu
HarpeBaHWM, B3aUMOJICUCTBUE keie3a ¢ pacTBopoMm coiu meau (I1). M3ydenue
cioco0OB  pa3aeneHus cMmeced (C  TOMOIIbI0 MarHuTa, (QUIbTPOBAHUE,
BBITIApUBAHUE, TUCTWUISALINS, XpoMaTorpadusi), MPOBEICHUE OUYUCTKU TTOBAPEHHOU
cosu. HabOmoneHne u onucaHue OIBITOB, WIUTIOCTPUPYIOIIMX 3aKOH COXPAHEHUs
MAacChl.

Baxuenue npeacTaBuTe/ M HEOPraHUYECKHUX BelleCTB

IIpeacraBnenus o rasax. Bozgyx — cMmech razos. CocrtaB BO31yxa. 3aKOH
ABoragpo. Monspuslii  00beM Ta30B. OTHOCHUTENbHAs IUIOTHOCTH Ta30B.
OrnpeneneHne OTHOCUTENILHONM MOJIEKYJISIPHOM MacChl ra3000pa3HOro BEIECTBA 0
U3BECTHOM OTHOCUTENbHOM MIOTHOCTU. OOBEMHBIE OTHOIIEHUS Ta30B IMpH
XUMHUUYECKUX PEAKIHUSIX.

Kucnmopon — snemeHT M mpocroe BemectBo. HaxoxaeHue kuciopoaa B
npupoze, pusndeckue 1 XUMHUYECKHE CBOWCTBA (PeaklUy TOPEHUsSI U OKHCIICHHUS).
[Iponecchl okucneHus B kuBoM mnpupone. Okcuzasl. IIpumenenue kucnopona.
Crioco0bl MoTy4YeHus KUCIopo/ia B 1abopaTOpUu U MpoMbliieHHOCTH. [ToHsiTue o
karanu3arope. Kpyrosopor kwuciopoga B mnpupone. O30H — amioTpoIHas
Momudukanus kuciopoaa. (O30HOBBIA CJIOW, €ro 3HA4YeHUE I JKUBBIX
OpraHu3MoB. PazpylieHre 030HOBOTO CJOSL.

TernoBo#t 3 dekT XUMHUUYECKOW pPeakiuu, TEPMOXUMHUYECKHE YpaBHEHUS,
9K30- M 3HAOTEpMHUYEcKuEe peakuuu. Tomnuso. Mcnons3oBaHue yriisi 1 METaHA B
KayecTBE TOIUIMBA. 3arpsi3HeHue Bo3ayxa. [lonstue o mapaukoBoM s dexre.

Bomopon — »smemeHT M mpocrtoe BemecTBo. HaxoxkaeHue Bomopoda B
npupoae, (U3MYECKUEe ¢ XUMUYECKHE CBOMICTBA, MPUMEHEHHE, CIOCOObI
nonyuyeHus. [Ionstue o kucnorax u cossix. Mcnonp3oBaHne BOJOPOIa B KAUECTBE
TOIUIMBA.



Bona. ®usnueckue cpoucTtBa Bonbl. Boma kak pacrtBopurtens. PacTBOpSL.
HacelllieHHbIE M HEHACBIIIEHHBIE pPAacTBOpPBI. PacTBOPMMOCTH BEIIECTB B BOJE.
®dakTopbl, BIUAIONIME HAa PACTBOPUMOCTb TBEPIBIX M Ta3000pa3HbIX BEIIECTB.
CriocoObl BbIpakKeHHs] KOHILIEHTPAIMU PACTBOPOB: MAcCOBasi JI0JIsI PACTBOPEHHOTO
BEIIECTBA, MOJISIpHAs KOHIEHTpauus. Ponb pacTBOpOB B MHMPUPOAE M B KU3HU
YEJ0BEeKa.

Xumudaeckue cBoiictBa Bonbl. [lonarue 00 ocHoBanusx. Ilonarue 00
uHaMKaTopax. KpyroBopoT BoAbl B MOPUPOJE. 3arpsi3HEHUE MPUPOJHBIX BO/I.
OxpaHa ¥ OYHUCTKA MPUPOJIHBIX BOJ.

Knaccudukanus neopranmdeckux coeaunenuit. Oxcunpl. Knaccudukanus
OKCUJIOB:  cosieoOpa3yroniue (OCHOBHBIE, KHUCIOTHbIE, amM{OTepHbIE) U
HecosieoOpaszyromue. MexayHapoaHas HOMEHKIATypa OKCUAOB. TpHUBUANbHBIC
Ha3BaHUA OKCUAOB. DU3NYECKUE U XapAKTEPHBIE XUMUYECKHUE CBOWCTBA OKCHIAOB
(B3aMOJEICTBUE C BOJIOM, C KMCJIOTaMH U OCHOBAHUSIMU, C IPYTUMH OKCHUIAMU).
[Tomy4yeHne OKCHUIOB.

[ToHsiTHE O TUOPOKCUAAX — OCHOBAHUAX U KHUCIOPOACOAEPKAIIUX KUCIIOTaX.
Kucnorel. Knaccubukanus kucioT. MexayHapoaHass HOMEHKIATypa U
TPUBUAIIBHBIE HA3BaHUS KUCIOT. PU3NYECKHE W XMUMHUYECKHE CBOMCTBA KHUCIIOT
(B3aUMOJICHCTBHE C METAJJIaMH, C OKCUJIAMU METAJJIOB, OCHOBAHUSMHU U COJISIMU).
Psan axktuBHOocTM MetaiuioB H.H. bekertoBa. Ilomyuenme kucnor. Kuciotel B
pUPOJIe, MPUMEHEHUE BaKHEUIIINX KUCIOT.

OcHoBanus. Knaccudpukanust OCHOBaHMM: IIEJIOYM M HEPACTBOPUMBIE
OCHOBaHUsA. MeXIyHapoIHas HOMEHKJIaTypa OCHOBaHUM. TpuBHabHBIE HA3BAHUS
ocHoBaHui. Illenoumn, ux cBOWCTBA (B3aMMOJEHUCTBUE C KUCJIOTHBIMU OKCHJIAMH,
KHCIIOTAaMU W COJISIMH) M CHOCOOBI mojydeHus. HepacTBOpuMbie OCHOBaHHUSI, MX
CBOICTBA (B3aMMOJIECTBHE C KUCIOTAMH) U CIIOCOOBI oJTydeHHs. AM(OTEPHOCTb.
[Tonsitue 00 am@oTepHBIX TUAPOKCHIAX (Ha MpUMEPE THUAPOKCHIIOB IIMHKA U
ATIOMHUHUS): XUMUYECKUE CBOMCTBA (B3aUMOJCHCTBHUE C KUCIOTAaMU U IIEI0YaAMH)
Y MOJIy4YEHHUE.

Conmu  (cpemHue, KuUCTble, OCHOBHBIE, JABOHHBIE). MexayHapoaHas
HOMEHKJIaTypa coJyiel. TpuBUallbHbIE Ha3BaHUA coJjie. @Dusnueckue U
XapakTepHble XMMUYECKHE CBOWCTBA Ha mpuMepe cpeaHux coisiel. IlomydeHue
COJIEH.

I'eHeTnyeckas CBSA3b MEXKIY KJIACCAMU HEOPTraHUYECKUX COCTMHEHUM.

DKCIEpUMEHTAIbHOE U3YUEHUE BEIIECTB U SIBIICHUIA:

KOJIMYECTBEHHOE OTPEIETICHUE COAEPKaHUS KUCIOPOAa B BO3/IYXE;

noJiyueHue, coOupaHue, paclio3HaBaHUE U U3YYEHUE CBOMCTB KUCIOPO/Ia;

HAOJIIOJICHUE B3aUMOJICUCTBUS BEUIECTB C KHUCJIOPOJOM U YCJIOBHMA
BO3HUKHOBEHUS U MPEKpaIeHUsI TOPESHHUS;



O3HaKOMJIEHHE ¢ 00pa3liaMu OKCHJIOB M OMHCAHUE UX CBOMCTB;

MOJIy4eHHe, coOMpaHue, paclO3HABAaHUE W W3YYEHUE CBOKCTB BOJIOPOJA
(ropenue);

B3auMoercTBre Bogopoa ¢ okcunom meau (11);

HCCIIEIOBAHUE OCOOEHHOCTEM  pacTBOPEHHUs BEIIECTB C  Pa3IMYHOM
PacTBOPUMOCTBIO;

IIPUTOTOBJIEHUE PACTBOPOB C ONPEACIIEHHON MaCCOBOM J0JIE PACTBOPEHHOTO
BEILIECTBA;

IPUTOTOBJICHHE PACTBOPOB C ONPEIEICHHOW MOJSPHOM KOHLEHTpaluen
PacTBOPEHHOIO BEIIECTBA;

B3aUMOJEMCTBHE BOJBI C METAJUIAMHU (HATPUEM U KAJIBLIUEM);

OIIPENIECIIEHUE PACTBOPOB KUCJIOT U IIEJI0OYEH C IIOMOILIBI HHIUKATOPOB;

UCCIIeI0BaHNE 00pa3Il0B HEOPraHUMYECKUX BEIIECTB PA3JIMYHBIX KIACCOB;

u3ydyeHue B3aumojencTus okcuaa meau (I) ¢ pactBopoM cepHOM KHUCIIOTHI,
KHCJIOT C METAJJIAMU, PEaKIUI HENTpAJIN3aliY;

[OJIyYEHHE HEPACTBOPUMBIX OCHOBAaHMMW, BBITECHEHHE OJHOTO MeETasula
JIPYTUM U3 PacTBOpa COJIH;

B3aMMO/JICHCTBUE THAPOKCUAA [INHKA C pACTBOPAMH KHCIIOT U IIEI0YEH;

pelIeHre DKCIIEPUMEHTAJbHBIX 3adad 1o TeMme «OCHOBHBIE KJIAacChl
HEOPTraHUYECKUX COCIUHEHUI.

Iepnoauyeckuit 3axkoH u Ilepumoaumyeckast cucreMa XMMHYECKHUX
1emeHTOB /I. . MenaesieeBa

Crpoenue aromMoB. XUMHUYECKasi CBsI3b. OKUCIUTEIBHO-BOCCTAHOBUTEIIBHBIE
peaxkuuu.

[lepBble MOMNBITKM KJIACCU(PUKALUUU XUMHUYECKUX 3JIeMEeHTOB. l[lonsatne o
rpynnax (CeMencTBax) CXOAHBIX 3JEMEHTOB: IEJIOYHBIX U IIETOYHO3EMENIbHBIX
MeTajulax, rajoreHax, WHEPTHbIX (OJaropoJHbIX) raszax. OJIEMEHTbI, KOTOpPbIE
00pa3yroT aM(pOTEepHbIE OKCHUJIBI U THIPOKCHIBI.

[Tepunoanueckui 3aKOH. OTkpbITHE [Tepnoanueckoro 3aKOHA.
ITepuomnueckas cucrema xumuueckux odaemeHtoB [, WM. Menneneesa.
Kopotkonepuoanass u jiauHHOmNepuoaHas Gopmbl Tabmuusl «llepuognueckas
cucrtema xumuueckux 3nemeHToB . Y. MenaeneeBay. Ilepronbl u rpynnsl (A- u
b-rpymier).

Crpoenune aromoB. CoctaB aTtomHbIX saep. M3oronel. PanmoakTHBHOCTS.
DNEeKTPOHBL. DJNEKTPOHHAsT OpOUTaNIb. DJHEPreTHUECKHME YPOBHU M TOJYPOBHH
atoma: s-, pP-, O-opOutamu. ODJICKTPOHHBIC KOH(PUTYpallMd H DICKTPOHHO-
rpaduyeckue ¢GopMysbl aToMOB. DU3MUECKHIM CMBICI MOPAIKOBOTO HOMEpa,
HOMeEpa Mepuojia U rpynmsl 35eMeHTa. CTpoeHre 3JIEKTPOHHBIX 000JI0YEK aTOMOB
nepBbIx 20 xuMuueckux 35eMeHToB [lepuoanueckon cucremsl . . Menneneena:



pacrpeneneHue JJIEKTPOHOB 10 JHEPIETUYECKMM YPOBHSM, IIOAYPOBHSM H
opouransm. Gusnueckuii cmpic [leproanueckoro 3akoHa.

3aKOHOMEPHOCTH HW3MEHEHHUS paJuyca aTOMOB XHWMHYECKHX 3JEMEHTOB,
METAUIMYECKUX W HEMETAUIMYECKMX CBOWCTB MO TpyNIlaM M IEPHOJAM.
M3MeHeHne KACIO0THO-OCHOBHBIX CBOMCTB COCIMHEHUNA XMMUYECKUX 3JIEMEHTOB B
nepuojax M rpymnmnax. XapakTepUCTHKa XWMHYECKOrOo JJIEMEHTa IO  €ro
noJioxkeHuto B Ilepunonnueckou cucreme /1. 1. Menaeneena.

3nauenue [lepuoanueckoro 3akoHa u llepruoguueckoil CUCTEMBI XUMHUYECKUX
DJIEMEHTOB Ul pa3BuUTHA Hayku W npaktuku. . M. MenneneeB — ydeHbli U
I'PaXXIaHUH.

ONEeKTPOOTPULATENBHOCTh XUMUYECKUX JJIEMEHTOB. XHMHMUYECKasi CBA3b.
Buapl XMMHYECKON CBS3U: KOBAJEHTHAs IOJSIpHAss CBSA3b, KOBAJICHTHAsA
HEIOJISIpHAs CBS3b, MOHHAs CBsI3b. MexaHu3Mbl 0Opa30BaHMs KOBAJIEHTHOW U
MOHHOW CBSI3U. ODJIEKTPOHHBIE M CTPYKTYpHbIE (opMyibl BemecTB. KaTtnoHsl u
AHUOHBI.

Kpucrannmueckue u amopduble BemecTBa. THMNBI  KPUCTANIMYECKUX
pPELIETOK: HOHHAsI, AaTOMHAs, MOJIEKYJISIPHAS U UX XapAKTEPUCTHKHU.

Crenenp okucnenuss. OrnpeneneHue CTENEHEW OKHCIEHUS aTOMOB B
OMHapHBIX  coeAMHEHUAX.  OKHUCIUTENbHO-BOCCTAHOBUTENBHBIE  PEAKIIMH.
[Ipoueccbl OKHUCIEHMS M BOCCTAHOBJIEHUSA. OKHCIUTENM W BOCCTAHOBUTEIIH.
CocraBneHue ypaBHEHUH MTPOCTHIX OKUCIUTEIbHO-BOCCTAHOBUTENIBHBIX PEAKLIUN U
paccTaHOBKa B HUX KOA(P(OUIIMEHTOB METOIOM AJIEKTPOHHOTO OaiaHca.

DKCIEPUMEHTANBHOE U3yUYCHUE BEUIECTB U SIBICHUM:

O3HaKOMJIEHHE ¢ 00pa3lilaMy METAJUIOB U HEMETAJUIOB,;

MOJCIIMPOBAHUE CTPOCHUS MOJIEKYJ IpU IIOMOLIM PUCYHKOB, MOJEIIEH,
ANIEKTPOHHBIX U CTPYKTYPHBIX (POPMYIT;

IPOBEJICHHE  OMNBITOB, WJUIIOCTPUPYIOIIUX  MPUMEPBl  OKHUCIHUTENIBHO-
BOCCTAaHOBUTEJIbHBIX Peakuil (rOpeHue, peakiuu pas3ioKeHus, COSTUHEHMS).

MexnpeaMeTHbIE CBA3H

Peanu3anus MeXNpeaMETHBIX CBA3€H NpU W3YYEHHMM XUMUU B 8 Kiacce
OCYUIECTBJISIETCS. 4Yepe3 HCIOIb30BaHWE KaK OOUMX €CTeCTBEHHO-HAYYHbIX
MOHSATHM, TAK Y TOHATUN, IPUHSTHIX B OTAEIBHBIX €CTECTBEHHBIX HAYKaX.

OO01re ecTeCTBEHHO-HAYYHbIE IOHATHS: sIBIeHHE (TIpolecc), Hay4HbId (axT,
TUIIOTE3a, TEOpHsl, 3aKOH, aHalu3, CHHTE3, KiaccU(UKalusi, NepUuOAUYHOCTD,
HaOJI0/IEHUE, SKCIIEPUMEHT, MOJIETTUPOBAaHUE, U3MEPEHNE, MOJIEIb.

®usuka: SBJICHUS NPUPOAbI, (U3UYECKUE SIBJICHHS, BELIECTBO, TEIIO,
bu3nyeckue BEIUYMHBI, EAMHMUIBI H3MEPEHMs, O00bEM, Macca, arperaTtHble
COCTOSIHME BEILECTBA, aTOM, DJJIEKTPOH, IIPOTOH, HEWUTPOH, HOH, MOJIEKYJIa,



CTPOCHUE Ta30B, KUAKOCTEH U TBEPABIX (KPUCTALTMYECKUX) TN, JIIEKTPHUECKHUI
3apsi]], KOJINYECTBO TETUIOTHI.

buonorus: 6uochepa, hoTocunTes, mporeccbl 0OMEHa BEIIECTB.

[eorpadus: armocdepa, rumpocdepa, MHHEpaNbl, TOPHBIE IOPOIBI,
TI0JIE3HBIC UCKOTIAeMBbIe, TOTLTUBO, BOAHBIC PECYPCHI.

TexHonorwust: TexHOCepa, MPOU3BOICTBO, XUMUUYECKIE TEXHOJIOTHH, ChIPBE,
KOHCTPYKIIMOHHBIC MaTePUAITBI.

9 KJIACC

BemecTBo M XUMHMYECKAs PeaAKIUA

[loBTOpenne u yriyOsjeHHEe 3HAHUM OCHOBHBIX pa3JIeJoB Kypca 8 Kiacca.
Crpoenne aromoB. CBolicTBa aTOMOB  XMMHMYECKMX  JJEMEHTOB, HX
KOJINYECTBEHHBIE 17§ Ka4eCTBECHHBIC XapaKTEPUCTUKU (pamuyc,
ANEKTPOOTPULIATENBHOCT, DHEPTHS MOHM3ALUN). [locnenoBaTenpHOCTD
3aMOJHEHUST JIEKTPOHHBIX OpOMTaiel aToMOB MalblX MepruoaoB. OcoOeHHOCTH
3allOJIHEHUSI  DJIGKTPOHHBIX  OopOuTaned  aToMOB  OOJBIIMX  IEPUOOB.
Ileproguyeckas cucremMa XUMHUUYECKUX DJIEMEHTOB B CBETE€ INPEACTABICHUU O
ctpoeHun aroma. CTENneHb OKHUCIEHUS W BAJECHTHOCTh. [IpencraBienue o
MIEPUOANYECKON 3aBUCHUMOCTH CBOMCTB XUMHAYECKUX AJIEMEHTOB
(37EKTPOOTPULIATENILHOCTD, OKHCIIUTEIIbHO-BOCCTAHOBUTEIILHBIE CBONCTBA,
KHCJIOTHO-OCHOBHBIE CBOKMCTBA OKCHJIOB U THIPOKCUIOB) OT CTPOEHUS aToMa.

Crpoenue BemiecTBa. BemectBa B TBEpAOM, XUAKOM M Tra3000pa3HOM
COCTOSIHUMA. BHIbl XMMHYECKOM CBSI3U: HOHHAsA, KOBAJIEHTHAas (HENoJIApHasi,
noJyisipHasi); OOMEHHBIH U JIOHOPHO-aKIENTOPHBIM MeXxaHu3M 0Opa30BaHUA
KOBAJICHTHOM CBSI3HU.

MexMoeKyIsIpHble B3aUMOJICHCTBUS (BOJOPOAHAs CBsA3b, CHIbI Ban-nep-
Baanbca). Tunbl KpUCTaNIMYECKUX PELIETOK — aTOMHAs, HOHHAsI, METaJUIMYecKas,
MOJIEKYJIIpHAsi — U OCOOEHHOCTH MX CTPOCHUS. 3aBUCMMOCTh CBOMCTB BELIECTBA OT
THTIA KPUCTAJUIMYECKON PEIIETKHA U BUAA XUMUYECKON CBS3H.

OCHOBHBIE ~ 3aKOHOMEPHOCTH  IPOTEKAHHMS  XUMHYECKUX  PEAKIUM.
Knaccudukanmsa XuMUYECKUX peakuuid MO pa3iuYHbIM MpU3HaKaMm (MO 4YuCly U
COCTaBy Y4YaCTBYIOLIMX B PEAKIMH BELIECTB, IO TemIoBoMy 3¢pdexTy, Mo
U3MEHEHHUIO CTETEeHEW OKHCIIEHUS XUMHUYECKUX 3JIEMEHTOB, IO OOpPaTUMOCTH, IO
YYaCTHIO KaTajau3aTropa, o arperaTHOMY COCTOSIHUIO Pearupyrolinx BEIECTB).

DOJIEMEHThl XHUMHMYECKOM TEPMOAMHAMHUKH. OHEPIeTHKAa XHWMHYECKHUX
peaknuii. TermnoBoit >(PppekT XUMHUECKOW peakiuu. DK30- U IHIOTECPMHUUECKHE
peakuuy, TEPMOXMMHYECKME YypaBHEHMs. 3akoH l'ecca M €ro CiencTBus.
Bbruncienys no TepMOXUMHUYECKUM YPaBHEHUSM.



[ToHaTHE O CKOPOCTM XMMHUYECKOW peaklHUHh. 3aKOH JIEUCTBYIOIIMX Macc.
@akTOphl, BIAUSIONIME HA CKOPOCTh XMMHUYECKON PEAKIMU. DHEPrus aKTUBALUU.
[Tonsarue o katanuze. ®epMeHTl. UHTHOUTOPBI.

[Tonsitue 06 0OpaTUMBIX U HEOOPATUMBIX XUMUYECKUX peakuusx. [lonstue o
XUMUYECKOM paBHOBecuu, npuHuun Jle Illarenbe. VYcCloBusS CMEMICHUs
XUMHUYECKOTO paBHOBecHsl. DaKTOphI, BIMSIONIME HA COCTOSHHE XUMHYECKOTO
paBHOBecus. [IporHo3upoBaHHe€  BO3MOXKHOCTHM MPOTEKAHHS  XHUMHUYECKHUX
MpEeBpallleHU B Pa3jIMYHbIX YCIOBHUSAX HA OCHOBE MPEICTABJICHUN 00 M3YYEHHBIX
AIEMEHTAaX XUMUYECKOW KHHETUKU U TEPMOANHAMHUKHU.

OKHCIIUTENEHO-BOCCTAHOBUTEIIbHBIE pEaKIHH. OKuCIHUTENBHO-
BOCCTAHOBUTEJBHBIE CBOMCTBA XUMUYECKHUX 3JIEMEHTOB, 3aBUCUMOCTh OT CTEIICHU
OKHCIIeHUsI. BakHble OKHMCIMTENIM U BOCCTaHOBUTENU. llepmaHraHat xanus
(xapaktepuctuka). CocTaBieHUE YpaBHEHUN OKHCIUTEIbHO-BOCCTAHOBUTEIBHBIX
peakinii ¢ UCMOIb30BAHUEM METO/A 3JIEKTPOHHOrO OaaHca.

DJNIEKTpOJIUTAYECKasd JuccolHanusi. XUMUYECKHE PEaKIUu B PacTBOpAX.
Teopus  SNEKTPONUTHYECKOW  aucconuanuu. PacTBopeHne Kak  (U3HKO-
XuMHA4YecKkui npouecc. [loraTre o rugparax U KpUCTALIOTUAPATAX. DIEKTPOIUTHI
U HedJeKTpoauThl. KaTvoHbI, aHUOHBI. MexXaHW3M JUCCOIMALIMM BEIIECTB C
pa3IMYHBIM BHJIOM XHUMHUYECKOW CBsi3u. CuibHbIE U Cia0ble DJIEKTPOJIUTHI.
Crenenp quccouuanny, KOHCTAHTa auccouuanuu. MloHHOe mpowu3BelleHHE BOJBI.
Bopopoaubiii  nmokazatenb. WMHAUKATOPHL. IJIEKTPOJUTHYECKAs JIHUCCOIUALIMS
KHCJIOT, OCHOBAaHMI M COJICH.

Peakuuu nonHoro ooMeHa. Y clioBHs MPOTEKAHUS PEaKIMi HOHHOTO OOMEHa.
MonekynsipHble, IOJIHbIE U COKpPAIICHHBIE NOHHBIE YpaBHEHUs peakiuil. CBoMCTBa
KHUCIIOT, OCHOBaHWM W COJIEH B CBETE€ MPEICTABICHUN 00 DIEKTPOJUTHYECKOU
nucconuani. KauecTBeHHbIE peakiii Ha HOHBI.

IM'maponus coneii. MoHnHble ypaBHEHUS THAPOU3a COJEH. XapaKTep Cpenbl B
BOJHBIX PACTBOPAxX COJIEH.

OKCIEpUMEHTAIbHOE M3YYEHUE BEIIECTB U SBJICHUN: O3HAKOMIICHHE C
MOJEISIMUA KPUCTAJUIMYECKUX PEHIETOK HEOPraHWYECKHX BEUIECTB — METAUIOB U
HeMeTasuioB (rpaduTa U anmmMasa), CI0KHBIX BEIIECTB (XJIOPUAA HATPUs);

UCCIIEIOBAHNUE 3aBUCUMOCTH CKOPOCTH XUMUUYECKOM peakiiuy OT BO3JEHCTBUS
pa3nTuYHBIX (AKTOPOB;

OTIBITHI, UJUTFOCTPUPYIOITHE 0OPATUMOCTh XUMHUECKUX PEAKITHIA,

HCCIIEIOBAHUE DJIEKTPOIPOBOJHOCTH PACTBOPOB, IIpoliecca AUCCOLUALUN
KHUCJIOT, IIEJI0YEH U COJICH;

MPOBEJICHNE ONBITOB, WJUTIOCTPUPYIOUIUX MPU3HAKKA TPOTEKAHUS pPeaKIui
HOHHOTO 0OMeHa (00pa3oBaHME OCajiKa, BbIJICICHHUE Ta3a, 00pa30BaHUE BOJIbI);



NPUMEHEHNE UHAMKATOPOB (JIakMyca, MeTHiopanxa u (enondranenna) ais
OMpEICIICHNS XapaKTepa Cpelibl B paCTBOPax KHUCIOT, OCHOBAHUN U COJIEH;

IIPOBEJICHUE  OIBITOB, WJUIIOCTPUPYIOIIUX  IMPUMEPBl  OKHUCIIHMTEIIBHO-
BOCCTAHOBUTENBHBIX PEAKIUH (TOPEHHE, PEAKLIMH PA3IIOKEHHSI, COCUHEHUS );

pacro3HaBaHWE HEOPraHMYECKUX BEIIECTB C TNOMOINBI0 KAa4€CTBEHHBIX
peaKuuii Ha UOHBI;

pElIEHHE SKCHEPUMEHTAIBHBIX 337ad 1o TemaM: «OKHUCIUTENbHO-
BOCCTAHOBUTENbHBIE peakuum», «l'maponus conei», «INEKTPOJUTHYECKAs
JUCCOLUALIS.

HemeTansibl 1 MX COeIUHEHUS

OO6mast xapaktepucThuka HeMmeTaioB. (OCOOEHHOCTH CTPOEHUSI aTOMOB
XUMHAYECKUX DJJIEMEHTOB, IIPOCTBIX BEIIECTB, amioTponusa. OKHCIUTEIBHO-
BOCCTAHOBUTEJBHBIE CBOWCTBA HEMETAIOB. CpaBHUTENbHAS XapaKTEPUCTUKA
COEIMHEHUI HEMETAJIJIOB.

OOmiass xapakTepucTHUKa rajoreHoB. (OcoOEHHOCTH CTPOEHHUS AaTOMOB,
XapakTepHble cTeneHn okucieHus. CtpoeHue u (U3HUYECKHE CBOMCTBA MPOCTHIX
BEIIECTB — TaJOr€HOB. XHMHMYECKHE CBOWCTBA Ha MNPHUMEPE  XJOpa
(B3auMonielicTBUE C  MeTaJUlaMH,  HEMeTaJUlaMHM,  BOJAOHM,  ILEJI0OYaMH).
Xnoposopopon. ConsiHast  KUCIOTa, XHMHYECKHE CBOWCTBA, IIOJIYYECHHE,
npumeHeHue. JleiictBue xyiopa M XJIOPOBOAOPOJA HAa OpPraHU3M YEJIOBEKA.
Baxueiimme xmopuabl W UX HaxoxjaeHue B npupoae. llonarue o
KHCJIOPOACOAEPKALIUX KUCIOTaX XJI0pA U UX COJISIX.

VVIA-rpynnbel. OCOOEHHOCTH CTPOEHHS aTOMOB, XapaKTEpHbIE CTEMEHU
okuciieHusi. CTpoeHue u puU3nYecKue CBOMCTBA MPOCTHIX BELIECTB — KUCIOPOJa U
cepbl. AJUIOTPONIHbIE MOAM(DUKAIIMN KUCIOPOAA U Cepbl. XUMUUYECKHE CBOWCTBA
cepbl (B3aUMOJEHCTBUE C HEMETaUlaMH, METa/llaMHi, KOHUEHTPUPOBAHHBIMU
a30THOM M cepHoM kucinoramu). CepoBoIOpOd, CTpOEHHE, (QU3NYECKHE U
XUMHYECKHE CBOMCTBA (KUCJIOTHBIE U BOCCTAHOBUTEJbHBbIE CBOMCTBA). OKCHIIBI
Cepbl KAaK IPEICTABUTENIM KUCIOTHBIX OKCHIOB. CepHuUCTas KUCIOTa U €€ COJIH.
CepHas kwmciora, (QuU3HUeCKHe W XHUMHYECKHE CBOMCTBAa (0OIIME Kak
NpeacTaBUTeNs Kiacca KuciaoT u  crneuuduueckue). Conu CepHON KHCIIOTHI.
XUMHUYECKUE PEaKINH, JIekKaIIHe B OCHOBE MPOMBIIUIEHHOTO CI0co0a MOJyYeHUs
CEepHOM KHUCIOTHI. lIpencraBiieHnss 0 XMMHYECKOM ITPOM3BOJACTBE M CBSI3aHHBIX C
HUM npodeccusix. [Ipumenenne cepHoil KUCIOTHI U cyibdaToB. KadecTBeHHBIC
peakuuu Ha cyiabpur-, cynbGua- u cyiabdar-anuonsl. HaxoxxneHue cepbl u ee
COCQMHEHUN B NpUPOAE. XHMHYECKOE 3arpsA3HEHUE OKPYKAIOLIEH Cpemsl
COCIMHEHUSAMH Cepbl (KUCIOTHBIE JTOXKIU, 3arpsi3HEHHE BO3/yXa), CIIOCOOBI €ro
IPEIOTBPALLEHUS.



OOmiasi xapakTepucTuka 371eMeHTOB VA-rpymmbl. OCOOEHHOCTH CTPOCHHUS
aTOMOB, XapaKTEPHbIC CTEIIEHNU OKUCIICHUSI.

A3oT, pacpocTpaHeHuEe B mpupojne, (Ppu3ndecKkue m XUMHYECKHE CBOWCTBA
(B3aMMOJEHCTBHE C METAJUIaMH, BOJOPOAOM, KuciaopoaoM). KpyroBopot a3ora B
npupoge. AMMHaK, ero (u3aMyeckne M XUMUYECKHUE CBOMCTBa (OKHCIICHUE,
OCHOBHBIE CBOMCTBAa BOJHOIO pacTBopa), IPUMEHEHHWE U TMOJy4YyeHUEe B
7abopaTopud W MPOMBINUIEHHOCTH. HMOH aMMOHUS, JOHOPHO-aKIIENTOPHBIM
MexaHu3M ero oOpaszoBanus. Conu aMMOHUS, WX (U3UYECKHEC M XUMUUYECKHE
CBOMCTBa (pa3jOKEHUE U B3aUMOJICUCTBUE CO MIEJIOYaMH), TPUMEHEHUE.
KauecTBennas peakuus Ha MoHBI amMoHus. Oxcunbl azora (I, II, III, IV, V).
A3zoTtucTtas Kuciaota. A30THasl KUCIIOTa, €€ ToJlydeHne, PU3NYeCKue U XUMUUECKHEe
CBOMcCTBa (00IIME KaK MPEACTaBUTENS Kjacca KUCIOT U CHeUUu(pUYECKUe),
npuMeHeHue. XUMHUYECKUE PEeaKIUU, JISKAIME B OCHOBE IOJIyYEHHUS a30THOU
KHUCJIOTHI B IPOMBIIIIEHHOCTH. HuTtpatsel 1 HUTpUTHL.. KauecTBEeHHBbIE peakiuu Ha
HUTpPaT- U HUTPUT-AaHUOHBI. XHMHUYECKOE 3arpsi3HEHUE OKPYKAIOIIEH Cpelbl
COCIMHEHUSAMH a30Ta (KUCIOTHBIC MOXAM, 3arpsi3HEHHE BO3/yXa, IOYBBI U
BOJIOEMOB).

®ocdop, amrorponHeie Moaudukanuu dochopa (0enblii U KpacHBIM
dbocdhop), puzndeckue U XUMUUECKHE CBOMCTBA (B3aMMOJCHCTBHE C METaJIaMH,
KHCJIOPOAOM, TAJIOT€HAMU, KOHUEHTPUPOBAHHBIMUA a30THOM M CEPHOUN KUCIOTAMM).
Oxcunbr gochopa (I, V), dochopuas kucnmora, dbusmveckue u XUMHUYECKUE
cBoiicTBa, nosyuenue. KauectBenHas peakuus Ha (ocdar-uonsl. [Ipencrapnenus
o ranoreauaax gocdopa (111, V).

[lonsitTue 0  MHUHEpaNbHBIX  yAoOpeHuUsix. A3oTHble, (HochopHbIe,
KOMITJIEKCHBIE yIOOpeHus. XUMHUYECKOE 3arpsi3HEHHE OKpYKAloIIeH Ccpembl
COeIMHEHUSIMH a30Ta u pocdopa.

Ob6mas xapakrepuctuka 3aeMeHTOB [VA-rpymnmbl. OCOOEHHOCTH CTPOEHUs
aTOMOB, XapaKTEPHbIE CTENIEHU OKUCIICHMUSI.

VYrnepon, annorponubie Moaudukanuu (rpadur, anMas, QyaepeH, rpadeH,
HAHOTPYOKM), (U3MYECKHE U XUMHUYECKHE CBOMCTBA TMPOCTHIX BEIIECTB
(B3aMMOJIEHCTBHE C METaJUIaMH, HEMETaJlIaMH, KOHIICHTPUPOBAHHBIMHU a30THOU U
cepHoil kucioramu). [lonstue 06 amcopommu. Kpyrosopot yrieposa B mpupojie.
Oxcuppl yriaepoaa, ux GU3MYECKUe U XMMUYECKUE CBOMCTBA, ACHCTBUE HA KUBbBIC
OpTaHU3Mbl, MOJYyYEeHNE U MPUMEHEHHE. JKOJOTUUYECKHUE MPOOJIEMbl aTMOC(HEPHI,
cBs3aHHble C¢ okcunoM yruepona (IV). VYronbHas kucinota U ee CoJM, HX
bu3nUecKkue W XMMUYECKHE CBOKMCTBA, TMOJydeHHEe W TpuMmeHeHue. KapOoHartsl,
rugpokapOoHaThl, WX cBoicTBa. KadecTBeHHass peakius Ha KapOOHAT-HOHBI.
Hcnonb3oBanue kapOOHATOB B OBITY, MEIMIIMHE, TMPOMBIIIJIEHHOCTH U CEIhCKOM
XO3SMCTBE.



[TepBoHavaIbHBIE TOHATHS 00 OPTAHUYECKHUX BEIIECTBAX KaK O COCTMHEHHSIX
yraepojia: yriieBoJOpobl (METaH, 3TaH, STUJICH, alleTUJIEH), 3TaHOJ, TJIUIEPHH,
yKcycHasi kucioTa. [Ipupo/iHble HCTOYHUKH YTIIEBOJOPOAOB (yroJib, MPUPOIHBIMN
ra3, He)Th), MPOAYKTHI UX MEPEpadOTKU, UX POJIb B OBITY U MPOMBIIIICHHOCTH.
[TonsiTue 0 OHOJOTHMUECKH BaXXHBIX OPraHUYECKHX BEIIECTBAX — JKHpaX, OenKax,
yriaeBoJgax — W HUX pOJHM B JKA3HU 4YelOBeKa. EJUMHCTBO OpraHWyecKux H
HEOPTaHUYECKUX COCIMHEHUN.

KpemHuuii, ero Qusnyeckue M XUMUYECKHE CBOICTBa (B3aUMOJCHCTBHUE C
MeTaIaMH, KUCJIOPOJIOM, YTJIEpOJOM, rajoreHaMu), TOJyYeHUe U MPUMEHEHHE.
Ponw kpemuus B npupoje u texuuke. Oxcua kpemuus (IV), kpemHueBast Kuciora,
CHWJIMKATHI: (PU3WYECKUe M XUMHUYECKHE CBOWCTBA, TOJyYCHHE W NPUMCHCHHE B
OBITY M MPOMBIIUICHHOCTH. BaxkHeliue CTpouTeIbHbIE MaTepHuaibl: KepamHuKa,
CTEKJIO, LIEMEHT, OeToH, kene300eToH. [Ipobiembl 0€30MacHOro MCIOJIb30BaAHMS
CTPOUTENBHBIX MATEPUAJIOB B IOBCEAHEBHOM JKU3HHU.

Bop. OcobGennoctu crpoenust aroma. OOuMe npeacTaBieHus: 0 GU3nIeCKux
Y XMMHUYECKUX CBOMCTBaxX. bopHas kucmora.

DKCIEPUMEHTAIBHOE U3yUYEHHUE BEUIECTB U SIBICHUI:

O3HAaKOMJIEHUE C 00pa3iaMu MPUPOJIHBIX XJIOPUIOB (TATTOTCHHUIOB);

MIPOBE/ICHUE OIBITOB, OTPAKAOIIMX (PU3UUYECKUE UM XUMHUYECKHE CBOMCTBA
raJIOT€HOB U UX COEAUHEHUI;

V3YYEHHUE CBOMCTB COJITHOW KHUCJIOTHI,

MPOBEJICHUE KAYECTBEHHBIX PEaKIMil Ha XJIOpU-, OPOMUA- U UOAUI-UOHBI U
HaOJI0ICHHUE MPU3HAKOB UX MPOTEKAHUS;

03HAaKOMJIEHUE C 00pa3liaMu Cepbl U €€ MPUPOAHBIX COCTUHEHUI;

HaOMIOICHWEe  Tpolecca  OOyIJIMBaHUSA ~ caxapa  IOJA  JICUCTBHEM
KOHIEHTPUPOBAHHOW CEPHOMN KUCIIOTHI;

M3Y4YEHUE XUMHUYECKUX CBOMCTB pa30aBICHHON CEPHON KUCIIOTHI,

MIPOBE/ICHUE KAUYECTBEHHBIX pEaKUMi Ha cylabQuI-, CyIbPUT- U cyibdar-
WMOHBI ¥ HAOJIIOJICHUE TTPU3HAKOB UX MPOTEKAHMUS;

O3HAaKOMJICHHE C (U3MYECKHMMH CBOMCTBaMH a3zoTa, Qochopa u wux
COEIMHEHUM, 00pa3amMu a30THBIX U POCPOPHBIX YIOOPECHHI;

NoJIyueHHe, coOMpaHue, paclo3HaBaHUE W W3YUYEHUE CBOWMCTB aMMHAaKa,
M3yYEHHUE CBOMCTB COJIEM aMMOHMS;

MIPOBEJICHUE KAYECTBEHHBIX PEAKIUA HA MOH AMMOHWUS, HUTPUT-, HUTpAT- U
dbocdaT-noHBI U U3YUCHHUE MPU3HAKOB UX MPOTEKAHNUS,

M3y4YECHUE B3aUMOJCUCTBUS KOHIIEHTPUPOBAHHOM a30THOM KUCIIOTHI C MEJIBIO,
CBOMCTB (hoCHOPHON KUCIOTHI U €€ COJIeH;



03HAKOMJICHHE C MOJENISIMH KPUCTAJUIMYECKUX PEIIeTOK ajiMasa, rpadura u
dbynnepena, ¢ mpoueccoM aAcopOIMU PACTBOPEHHBIX BEIIECTB aKTUBUPOBAHHBIM
YIJIEM U YCTPOMCTBOM MPOTHUBOTa3a;

NoJIy4eHHe, cOOMpaHue, paclo3HaBaHUE M U3yYEHHE CBOMCTB YTJIEKUCIIOTO
rasa;

MPOBEJICHUE KA4YECTBEHHBIX pEAKIMA Ha KapOOHAT- M CUJIMKAT-UOHBI U
M3YUYEHHE NMPU3HAKOB UX MTPOTEKAHUS;

U3y4YeHHE B3aMMHBIX ITPEBPAIllCHU KapOOHATOB U THAPOKApOOHATOB;

O3HAKOMJIEHHE ¢ oOpa3llaMu TPHUPOAHBIX KapOOHATOB W CHJIMKATOB, C
MPOAYKIMEN CUIIMKATHON IPOMBILIIJIEHHOCTH;

pelLIEHNE SKCIIEPUMEHTANIBHBIX 3a/1a4 10 TeMe «Ba)kHelIlIne HeMETaUIbl U UX
COEIMHECHHUSI.

MeTa/uibl 4 MX COEIMHEHUS

O6mme cBoiictBa MeTaiwioB. OOmas XapaKTepUCTUKA XHUMHUYECKHX
AJIEMEHTOB — METAJUIOB HA OCHOBAHMM MX MOJOKEeHUA B [lepmoandeckon cucreme
xuMuueckux anemeHToB /. . MenneneeBa u crpoenus atoMmoB. Metamsl A- u b-
rpymn. CTpoeHue MpOCThIX BEHIECTB — METALIOB. Merammueckas CBA3b U
MeTaJuInuecKasi KpucTauimueckasi penieTka (MpuMUTUBHAS KyOudeckasi, 00bEMHO-
LIEHTPUPOBaHHAs KyOudeckas, IrpaHELICHTPUPOBAaHHAS KyOudeckas,
reKcaroHajibHasi IJIOTHOYMAKOBaHHAs). 3aBUCHUMOCTh (PU3MUECKUX CBOICTB
METAJJIOB OT CTPOEHUS KPUCTAIUIOB. OJIEKTPOXMMHYECKHW PsIi  HAIPSKEHAN
MeTauioB. O0IMe XUMUYECKHe CBOMCTBA MeTayioB. OO0IMe crocoObl MOTyYeHUS
METAJIJIOB, METAJUTYPIHsl. DIEKTPOJIU3 PACIUIABOB U PACTBOPOB COJIEM KaK OJMH U3
CIIOCOOOB TOJIy4eHHUs] MeTauioB. [IOHSATHE O KOpPpO3UM METAIOB, OCHOBHBIC
CcrocoObl 3auUThl MX OT Koppo3uu. CmnaBbl (CTanb, YyryH, JIOPATOMUHHMA,
Opon3a). [IpuMeHeHne MeTaoB U CIUIABOB B OBITY U MPOMBILIJIEHHOCTH.

Memannwvt A-2pynn

[llenounsie MeTambl: nosnoxeHue B llepuoanyeckon cucreme XMMHUECKHUX
sanemenToB JI. M. MeHaeneeBa, CTpO€HUE WX aTOMOB, HAaXOXKJICHUE B MPHUPOJE.
dusznyecKkue U XMMUYECKUE CBOMCTBA (Ha IpUMeEpe HATPUS U Kajius), MOJIydeHHe.
OKcuibl M TUAPOKCUIBI HATpUA U Kauus. [[puMeHeHne memoYyHbIX METAIIOB U UX
coequHeHu. buonornueckas poJyib HaTpUs U KaJIusl.

[llenouyHo3eMenbHbIE METAUIBI MAarHUM W KaJdbLUUM: TIOJOXKEHUE B
[Tepuognueckout cucreMe xumuueckux 3neMeHToB J[. M. MenneneeBa, ctpoeHue
MX aTOMOB, Hax0XkJAeHue B npupoje. Guzndecknue 1 XMuMUYECKUE CBOMCTBA MATHUS
U Kanplus. Baxueilne coeIMHEHUs KaJlbIUs WM MarHus (OKCHI, THAPOKCHI,
COJIM), CBOWCTBa, NpuMeHeHue. JKecTKOCThb BOJbI M CHOCOOBI €€ YCTpaHEHHS.
KpyroBopot kanblus B IpUpPOLE.



AOMUHHAN: TI0JIOKEHHE B [leproanyeckor cCUCTEME XMMUUYECKUX IJIEMEHTOB
J. . MenneneeBa, cTpoeHHEe aTroMa, HAXOXJIeHUE B mnpupone. duzndeckue u
XUMHUYECKUE CBOMCTBA altOMUHUSI. AM(POTEpHbIE CBOMCTBA OKCUAA U TUAPOKCHIA
anmtoMuHus. [I[puMeHeHne aTtOMUHUS U €r0 CILUIABOB.

Memannwvt b-zpynn

OOmiass xapaktepuctuka MeTaiwioB b-rpynn  (MOOOYHBIX  MOATPYIIN):
nonoxkenne B llepuomnueckon cucreme xumuyeckux anemeHtoB [l .
MenjeneeBa, 0COOEHHOCTH CTPOCHHUS aTOMOB. SIBJIeHHE «IpOBajay 3JIEKTPOHA Ha
pUMeEpEe CTPOEHUSI aTOMOB XpOMa, MeJil, cepedpa. BaneHTHbIe COCTOSTHUSL aTOMOB
d-2IeMEHTOB, CTENEHU OKHCICHHS AaTOMOB B COCAMHCHUSX. 3aBHUCHMOCTH
KHCJIOTHO-OCHOBHBIX CBOMCTB OKCHJOB M THIPOKCHJOB METAJUIOB OT 3HAYEHHUS
CTENIEHU OKHCJICHUS AJIEMEHTa B COCIMHEHHH (Ha MpPUMEpPE COEAUHEHUN XpOMa).
[lepBoHa4aJIbHBIE IPEICTABIICHNS O KOMIUIEKCHBIX COEAUHEHUSAX.

Menp u cepeOpo: CTpOCHHE aTOMOB, CTENEHU OKUcieHus. OOIme KpaTkue
OpeJCTaBlICHUs O (U3NYECKUX M XUMHUYECKHX CBOWCTBAaX IPOCTHIX BEIIECTB
(B3auMOJIEHICTBUE C KUCIOTAMHU-OKHCIUTENSAMH), 00 UX OKCHAAX, TMAPOKCUAAX U
COJISIX, UX NpuMeHeHuu. [IpencraBineHuss 00 aMMHAaYHBIX KOMILJIEKCAX cepedpa u
Menu. KauecTBeHHBIEC peakiiuy Ha KaTUOHBI Meau (2+) u cepedpa.

[{uHk: cTpoeHue aToMa, CTETIEHb OKUCIICHUS. XapaKTepUCTUKa (PU3HUECKUX U
XMMHUYECKHUX CBOWCTB, IPUMEHEHNE, aM(pOTEpHbIE CBOICTBA OKCHUA U TUAPOKCUIA.
KauecTBeHHbIE peaklly HAa KATUOHBI LIMHKA.

Kemeszo: cTtpoenne aroma, creneHH OkucieHus. HaxoxneHune B mpupoge.
duznyeckre 1 XMMUYECKHE CBOMCTBA jKelle3a, IpuMeHeHue. buonornueckas posib
xene3a. Oxcuawl, Tuapokcuasl U conu skenesa (II) u xemesa (III), ux cocras,
cBoiicTBa M mosyuyeHue. KauecTBeHHbIE peaklUMu Ha KaTHOHBI Xkene3a (2+) u
xene3a (3+). UyryH u crtanb — crjaBbl kene3a. [I[pou3BoacTBo dyryHa u crajiu.
DKOJIOTMYECKHE NpoOJIEMbl, CBA3aHHBIE C METAJUTYPrUYECKUMH MPOU3BOJICTBAMH.

OKCNEepUMEHTAIIBHOE N3yUYE€HHE BEILIECTB U SBJICHUM:

O3HAaKOMJIEHHE ¢ oOpasllaMy METaUIOB U CIUIaBOB, HMX (PU3NYECKUMH
CBOMCTBaMU;

MOJIEIIMPOBAHNE METALINYECKOU KPUCTATUIMYECKOMN PELIECTKY;

U3y4YCHUE B3aWMOJECUCTBUSA METALUIOB C BOJOW, C pAacTBOpaMMU COJIeU U
KHCJIOT, UCCJIEA0BAHUE MPOLIECCOB AIEKTPOIM3a pacTBopoB xiuopuaa meau (II) m
MOJINJIa KaJIns, KOPPO3HH METAIIJIOB;

M3y4eHUE OCOOCHHOCTEW B3aMMOJICHCTBUS OKCHUIOB KaNbIMS U HATpUS C
BOJIOM, UX TUJPOKCUIOB — C OKcuIoM yriepoaa (IV) u kucnoramu;

U3y4YEeHHUE CBOMCTB KapOOHATOB U TUAPOKAPOOHATOB KaJbIIHS, )KECTKON BOJIBI;

U3YYEHHE MPOLECCOB TMOJYUYECHHUS] TUIPOKCHIOB *Keje3a, MX XUMHUYECKHX
CBOICTB;



M3y4YEHHE MPU3HAKOB MPOTEKAHUS KAU€CTBEHHBIX PEAKIIU HA HOHBI (MarHus,
KaJIbITUS, aJTFOMUHUS, IMHKA, kene3a (2+) u xenesa (3+), menu (2-+);

HaOJI0/ICHUE U ONKMCAaHUE OKPAITMBAHUS TIJIaMEHU MOHAMU HATPUS, KaJIUsl U
KaJIbIIHS;

uccieoBaHie aM(pOTEpHBIX CBOMCTB THAPOKCHAA aIFOMUHUS, THAPOKCHUIA
xpoma (III) u rugpokcuia MUHKA;

pEllIeHUE FKCIIEPUMEHTAIIBHBIX 3a/1a4 10 TeMe «BakHeHIe MeTaJlulbl U X
COCJTUHEHUSI.

XuMHA ¥ OKPYKAKOLIAS cpeaa

BemectBa u marepuanbl B NMOBCEJHEBHOM JKU3HU 4YeJIOBEKa. BakHenime
BEIlIECTBA U MaTepHuajbl, 00JJaCTU MX NpUMEHeHMs. be3omacHoe HMCIoJib30BaHUE
BEIIECTB U XUMHYECKUX peakiuid B ObITy. IlepBas momolib Opu XUMHUYECKHUX
05KOrax U OTPABJICHUSX.

Hogble MaTepuaibl 1 TEXHOIOTHU. [ [pUHIMIIBI «3€JIEHON XUMUW.

OCHOBBI JKOJIOTMYECKOM TI'PAMOTHOCTH. XWMHA H 370pOBbE. 3HAYCHHE
M3y4aeMbIX XMMHUYECKUX DJIEMEHTOB U UX COCIUHEHUHN sl GYyHKIIMOHUPOBAHUS
opranu3Ma 4esoBeka. [IoHsTHE 0 37J0pOBOM 00pa3e KU3HHU.

XHUMHUYECKOE 3arps3HEHNE OKPYKAIOIIEH cpelibl. DKOJOTHUECKHE TTPOOJIEMBI,
CBSI3aHHBIE C COCIUHEHUSIMU YIJIEPOJIa, a30Ta, CEPbI, TAKEIBIX MEeTALIOB. [loHATHE
o I[IJIK. Ponp XuMuM B pelIEHUN SKOJIOTHYECKUX TPOOIIEM.

DKCNEPUMEHTAIbHOE H3YYEHHE BEIIECTB M SIBJICHUW: O3HAKOMIICHUE C
oOpasiiaMyd MatepuanoB (CTEKJIO, CIIaBbl METAJIIOB, MOJUMEPHBIE MaTepHUalbl),
ONpPEAECICHUE KUCIOTHOCTA TPUPOAHBIX BOJ, MOAECIMPOBAHUE MPOIECCa
00pa3oBaHUs KUCIOTHOTO 0K/, N3yUYCHHE €r0 BO3JICHCTBUS HA MaTEPHAJIbI.

IloBTOpeHne U 00001IeHHe 3HAHUIT OCHOBHBIX pa3iejoB KypcoB 89
KJIACCOB

[Tepnoanyeckuii 3akoH u [lepuoanyeckast cuicteMa XMMAYECKUX 3JIEMEHTOB B
CBETE MPEACTABIICHUN O CTPOCHMS aTOMa. 3aKOHOMEPHOCTH B U3BMEHEHUHN CBOWMCTB
XAMHUYECKUX AJIEMEHTOB U UX COCAUHEHUM B MEPUOJIAX U TPYIINAX.

CrtpoeHue BelecTBa B TBEPJIOM, JKHJIKOM U Ta3000pa3HOM COCTOSIHUU. Bubl
XMMHUYECKON CBSI3U. 3aBUCHUMOCTH CBOMCTB BEIIECTBA OT TUIA KPUCTATUIMYECKOU
PEIIETKU U BUJ1a XUMHUYECKON CBA3U.

Kimaccupukanuss XUMHYECKHX PEAKIUA 110 Pa3IudHBIM  IPH3HAKaM.
[Iporno3upoBanue BO3MOXXHOCTH NPOTEKAHUS XHUMHUYECKUX MPEBpAlICHUH B
pa3JIUYHBIX YCIOBUSIX HA OCHOBE MNPEACTABICHUA XUMHYECKOW KUHETHUKUA U
TEPMOJIMHAMUKH.

XUMHUYECKHE peakuuu B pactBopax. ['maponms conent. Peakuuu okucieHus-
BOCCTAHOBJICHUS. DJIEKTPOJIU3.



CBoiicTBa KHCJIOT, OCHOBaHMH U COJE B CBETE€ TNPEICTaBICHUNA 00
ANEKTPOJIUTUYECKON  JAUCCOLMAIMM W OKHCIUTEIbHO-BOCCTAHOBHUTEIBHBIX
peaKkuusx.

Mescnpeomemnmnoie ceazu

Peanuzanus MeXnpeaMeTHBIX CBs3€d NMpU M3yYeHHUM XUMUU B 9 Kiacce
OCYUIIECTBJISIETCS. 4Yepe3 HCIOJIb30BaHWE KaK OONIMX €eCTECTBEHHO-HAYUHbIX
MOHSATHUH, TaK ¥ TIOHSITHH, MPUHATHIX B OTACIBHBIX €CTECTBEHHBIX HAyKaXx.

OO01ue ecTeCTBEHHO-HAYYHBIE TIOHATHUS: sIBICHUE (TTpoLiecc), HayIHbIN (PaxT,
rUroTe3a, TEOpHs, 3aKOH, aHaliu3, CHUHTE3, KiacCU(UKAIMs, MEPUOIUIHOCTD,
HaOJI0ICHUE, HKCIIEPUMEHT, MOJECIUPOBAHUE, U3MEpPEHUE, MOJEIb, TEeXHOJIOTHS,
MaTepHUabl.

®dwuszuka: BEHIECTBO, TeNO, (U3MUYECKUE BEIUYUHBI, €IUHUIBI WU3MEPEHHUS,
Macca, 00bEM, KOJTMIECTBO TEIJIOTHI, aTOMBI M MOJIEKYJIbI, arperaTHbIE COCTOSIHHE
BEILIECTBA, CTPOCHHE Ta30B, JKUJIKOCTEH M TBEPABIX (KPUCTAUIMYECKHUX) TEN,
KpUCTaJUIMUECKasl peIleTKa, SJEKTPOH, SJIpO aroMa, MPOTOH, HEUTPOH, HOH,
HYKJIUJI, U30TOMbI, KBAHTHI, PAJMOAKTUBHOCTS, alib(a-, OeTa- U raMMa-u3Iy4eHue,
AIIEKTPUYECKHUI 3apsii, TPOBOJAHUKH, TIOTYTIPOBOJHUKH, TUIIEKTPUKU, COTHEUHBIN
CIEKTp, pa3yioKeHUe OEI0ro CBeTa B CIEKTP.

buonorus: sxocucrema, 6uocdepa, hoTocHHTE3, IPOILIECCH OOMEHA BEIIECTB,
MUHEpalbHble YIOOpPEHUS, MHKPOIJIEMEHTBI, MAaKpPOIJIEMEHThI, MHUTATEIbHbIC
BELIECTBA.

I'eorpadusi: armocdepa, rugpochepa, MHUHEpaNbl, TOPHBIE MOPOJBI,
M0JIE3HBIE UCKOTIaeMbI€, TOTLTUBO, BOJAHBIC PECYPCHI, IIJIaHeTa 3eMJIs.

Texnonorus: CTPOUTENIbHBIE  TEXHOJIOTHH, CeJIbCKOXO3SIIICTBEHHBIE
TEXHOJIOTUH, TEXHOJIOTUU IJICKTPOHHON MTPOMBITIUICHHOCTH, HAHOTEXHOJIOTHH.



TJIAHUPYEMBIE PE3VJIbTATBI OCBOEHMSI ITPOTPAMMGBI I10 XUMUU
HA YPOBHE OCHOBHOI'O OBIIEI'O OBPA3OBAHMUS (YIJIYBJIEHHBIN
YPOBEHb)

JIMYHOCTHBIE PE3YJIbTATBI

JIM4HOCTHBIE PE3yJbTaThl OCBOEHHUS MPOTPAMMBI OCHOBHOTO  OOILEro
oOpa3oBaHUs JOCTUTalOTCs B Xo0Jie OOy4YeHHS XMMUU B €AMHCTBE Y4YEOHOU U
BOCITUTATEIILHOM JCATEIHPHOCTA 00pa30BaTEILHON OpraHu3aIi B COOTBETCTBUU C
TPaJAUIIMOHHBIMUA POCCUNUCKUMH COIMOKYJIBTYPHBIMH U JTyXOBHO-HPABCTBEHHBIMHU
HEHHOCTSIMU, TPUHATHIMM B OOIIECTBE MpaBWIaMHd U HOPMaMM IOBEJECHUSA U
CIIOCOOCTBYIOT IMpoIlecCaM CaMOIO3HAHUS, CAMOPA3BUTHS W  COIMATIM3alluU
oOyJaroIuxcs.

JIngyHOCTHBIE ~ pe3yJbTaThl  OTPaXalrT  TOTOBHOCTh  OOYYarOIIUXCS
PYKOBOJICTBOBAThCSI CHCTEMOW IIO3UTHUBHBIX IICHHOCTHBIX OpPHCHTAIMA U
pacUIMpeHue OMbITa IEATETLHOCTH Ha €€ OCHOBE, B TOM YHUCJIE B YaCTH:

1) maTpUOTHYECKOT0 BOCIIMTAHUS:

MPOSIBJICHUE I[IEHHOCTHOTO OTHOIICHHUS K OTEYECTBEHHOMY KYJIBTYPHOMY,
HAy4YHOMY M HUCTOPUYECKOMY HACIEIWI0, TOHUMAHHWE 3HAYCHUS XUMHUYECKOU
HAayKH M TE€XHOJIOTHUU B JKM3HU COBPEMEHHOI'O OOIIECTBA, B Pa3BUTUU SKOHOMHKHU
Poccuu u cBoero peruona;

2) TPa’kIAHCKOT0 BOCTIMTAHUSI:

MPEICTAaBICHHE O COIHUAIBHBIX HOPMax H TPaBUIaX MEKIUYHOCTHBIX
OTHONICHWUH B KOJUICKTHUBE, TMPOSBICHUE KOMMYHUKATHBHOW KYJBTYpPHI B
pa3HOOOpa3HON COBMECTHOM AESATEIBbHOCTH;

CTpPEMJICHHE K B3aMMOTIOHUMAHHIO M B3aUMOTIOMOIIU B MpoIlecce y4eOHOH U
BHEY4YEOHOM JEATEIHHOCTH;

TOTOBHOCTh OLICHMBAaTh CBOE€ IMOBEJICHHE U TMOCTYNKH CBOMX TOBapUIIEH C
MO3UIIMU HPABCTBEHHBIX M MPABOBBIX HOPM C YYETOM OCO3HAHUS TOCJIEICTBUMN
MOCTYIIKOB,;

3) popmMuUpoBaHUS HEHHOCTH HAYYHOI'0 MO3HAHWS

MHPOBO33PEHUYECKUE MPEICTABICHUS O BEIIECTBE M XMUMHUYECKOW PEaKIH,
COOTBETCTBYIOIIIME COBPEMEHHOMY YPOBHIO Pa3BUTUSI HAYKW U HEOOXOJIUMBIC IS
MMOHUMAaHUS CYIIIHOCTH HAyYHON KapTUHBI MHPA;

OCO3HAHHWE IIEHHOCTH HAYYHOTO MO3HAHUS ISl PAa3BUTHUS KaKJIOTO YEIOBEKa
Y TPOM3BOJUTENHHBIX CHJ OOIIECTBA B IIEJIOM, POJIM U MECTa HAYKU «XUMHS» B
CUCTEME HAyYHBIX MPEACTABICHUN O 3aKOHOMEPHOCTSX PAa3BUTUS TPUPOJIHI,
B3aUMOCBS3SIX YEJIOBEKA C MIPUPOJIHON U TEXHOJIOTHUYECKOU CPELOH;

MO3HABaTEIbHAsI MOTHBALUsI M MHTEpPEC K OOYYEHHIO, TOTOBHOCTh U
CIIOCOOHOCTh K CAaMOpPa3BUTHI0O M C€aMOOOpa30BaHUIO, K HCCIEA0BATEIbCKOM



NEATETLHOCTH, K OCO3HAHHOMY BBIOOPY HAMpaBIICHUS W YPOBHS adbHEHIIIETO
OoOy4YeHHS;

4) BOCIUTAHUSI KYJbTYPbI 310POBbSI:

OCO3HAHHE IEHHOCTU JKW3HU, OTBETCTBEHHOIO OTHOIIECHHS K CBOEMY
3JI0POBbIO, YCTAHOBKA Ha 3JI0POBBIA 00pa3 >KU3HU, OCO3HAHHWE TOCIEICTBUU WU
HETPUATUE BPEIHBIX MPUBBIYEK (YIOTPEOICHUS aTKOTOJIs1, HAPKOTUKOB, KyPECHHS ),
HEOOXOJMMMOCTH COOJIONEHUS TIpaBWUI OE€30MAaCHOCTH TMpU OOpalleHuH C
XUMUYECKUMU BEILIECTBAMU B YUCOHBIX U )KU3HEHHBIX CUTYyAIIUX;

5) Tpya0BOro BOCIMTAHUSI:

dbopMHpOBaHHE [IEHHOCTHOTO OTHOIIECHHSI K TPYAOBOWM MAESITEIIBHOCTH Kak
€CTECTBEHHOMN MOTPEOHOCTH YeJIOBEKA M K MCCIIEIOBATEIbCKON JAEATENBHOCTU KaK
BBICOKO BOCTPEOOBaHHOM B COBPEMEHHOM OOIIIECTBE;

pa3BUTHE MHTEpeca K mpodeccusM, CBSI3aHHBIM C XUMHEH, B TOM YHCIE K
npodeccusiM HaydHOU cepbl, 0CO3HAHNE BO3MOXKHOCTH CaMOpealn3alii B 3TOU
cdepe;

6) 3K0JIOTHYeCKOT0 BOCTIUTAHMS

0CO3HaHHE HEOOXOAUMOCTH OTHOIIEHUS K IPUPOJI€ KaK UCTOUHUKY KU3HU Ha
3emMiie, OCHOBE €€ CYIIECTBOBAHUS,

MOBBIIIIEHUE YPOBHSA HKOJIOTHYECKOW KYJIbTYphl: MNPUOOPETEHHUE OIbITa
IUIAHUPOBAaHUSI TIOCTYNIKOB M OLEHKA KX BO3MOXHBIX MOCIEACTBUM I
OKpYXalollel cpefpl; OCO3HAaHHWE TJI00aJbHOTO XapakTepa HSKOJOTHYECKHX
npoOJjieM U MyTed MX PEIICHUS; CIOCOOHOCTh MPUMEHSATHh 3HAHUS, MOJydaeMble
MpU U3YYCHUU XUMUH, JIJISl PEIICHUs 3aj7ad, CBSI3aHHBIX C OKPY’Kalolllel cpeiou;
AKTUBHOE HEMNPUATHE JCUCTBUH, MPUHOCIIIUX BpPEI OKPYKAIOIIEH CPELE;
OCO3HAHHME CBOEH POJIM KaK IpakJlaHWHA U TTOTPEOUTENS B YCIOBUSIX B3aUMOCBSI3U
MIPUPOJHOM, TEXHOJIOTUYECKOM W COLUMAIBHOM Cpel; FOTOBHOCTh K YYaCTHIO B
MPAKTUYECKOM JeATETbHOCTH SKOJOTUUECKON HAIIPABICHHOCTH.

METAIIPEJMETHBIE PE3YJIBTATDBI

MeranpeaMeTHble pe3yJbTaThl O0YYaIOMIMXCS, OCBOMBUIMX MPOrpammy IO
XUMHH OCHOBHOT'O O0IIeT0 00pa30BaHusl, BKIOYAIOT:

YCBOCHHUE MEXKIUCHUIUTMHAPHBIX (MEXIPEIMETHBIX) MOHITHH, OTpakatolInX
MaTepUaJIbHOE €IMHCTBO MHpa M MPOLECC IO3HAHMS (BELIECTBO, CBOWMCTBO,
DHEpPrus, SIBJICHWE, HAYYHBIM (DAKT, 3aKOHOMEPHOCTb, TMIIOTE3d, 3aKOH, TEOpHS,
HaOJI0IeHNEe, U3MEPEHHE, UCCIIEA0BaHNE, SKCIIEPUMEHT U JPYTHE);

OBJIaJICHHE YHHUBEPCAIBbHBIMU Y4eOHBIMU JEHCTBUSMHU (TIO3HABATEIbHBIMHU,
KOMMYHHUKaTHUBHBIMH, PETYJIATUBHBIMHU ),BaKHBIMU IS MOBBILICHUS
(¢ ()EKTUBHOCTU OCBOCHHUS COAEpKaHUA Y4eOHOro mnpeamera, (HOpMHUPOBAHUS



KOMITETEHIIUH, aTakxke MPOEKTHO-UCCIIEIOBATENBCKOM NEeSATENBLHOCTH
00y4arONINXCSB Kypce XUMUU;

CIOCOOHOCTh MX HCIIOJIb30BAaTh B y4eOHOM, MO3HABATEIBHON M COIMAIBHOM
MPaKTHUKE.

ITo3naBaTe/bHBIE YHUBEPCAJIBHBLIC y‘leﬁﬂble HeﬁCTBHH

Bba3oBnle Jjornueckue a1eiicTBUA:

YMEHHUSI HUCIOJIb30BaTh IPUEMBI JIOTUUECKOTO MBIIIJICHUS IMPU OCBOSHUU
3HAHWI: PACKPHIBATH CMBICI XUMUYCCKUX TOHATHH (BBIICTATH WX CYIICCTBEHHBIC
MIPU3HAKH, YCTAHABIIMBATh B3aMMOCBS3b C IPYTUMHU TOHATHSMH); aHAIU3UPOBATH,
CpaBHHUBaTh, 00001IaTh, BBIOMpPATh OCHOBaHWUA JUIS  KilacCHpuKaMM U
CHUCTEMATH3allMM XUMHYCCKUX BEIIECTB M XMMHUYECKHX PEaKIui; yCTaHaBJIMBATh
MPUYUHHO-CJICICTBEHHBIC CBS3M MEXKIy OOBEKTaMH W3yYCHHs; CTPOWTH
JOTUYECKAE PACCYXKICHUS (MHIYKTUBHBIC, JCIYKTUBHBIC, TIO0 aHAJIOTHH),
npeaiaraTh KpUTEPUU U BBISIBJIATH OOIIHE 3aKOHOMEPHOCTH W MPOTHUBOPEYHS B
M3y4aeMbIX MPOIIeccax M SBJICHUSAX; MPOBOJUTH BBIBOJLI M 3aKIIOUCHUS, YMEHUS
MPUMEHSTh B IIPOIIECCE TMO3HAHUS MOHATHUS (TIPEAMETHBIE M METalpeaMETHBIC),
CUMBOJIMYECKHUE (3HAKOBBIC) MOJICIIH, UCIIOIh3YEMbIC B XUMHUH, TTPEOoOPa30BHIBATh
MOJICITbHBIE MPEJCTABICHUS — XUMHUCCKHUI 3HAK (CHMBOJI DJIEMEHTA), XUMHUYECKas
dbopmylla U ypaBHEHHE XUMHUYECKOM PEaKIMM — IMPU PEIIeHUH YUeOHBIX 3aJ1ad; C
Y4€TOM OTHUX MOJICIIBHBIX MPEJCTABICHUN  XapaKTEPHU30BaTh H3ydyacMbIe
XUMHUYECKHE BEIIeCTBA 1 XUMUYSCKUE PEAKITUH.

Ba3oBble wucciaenoBareJbckue JAelcTBHSI (MeTOAbI HAYYHOr0 TO3HAHUS
BeIIEeCTB U SIBJICHUM):

YMEHUS TPUMEHSATH METOAbl HAyYHOTO TO3HAHWS BEIICCTB M SBJICHHUA Ha
SMIIUPUYECKOM U TEOPETHUUYECKOM YPOBHSAX B Yy4eOHOW TO3HABATCIBbHOM U
MIPOCKTHO-UCCIISIOBATEIILCKOM ACATEILHOCTH;

YMEHHUS HCIIOJB30BaTh IMOCTABJICHHBIC BOMPOCHI B KAdeCTBE HHCTPYMEHTA
MO3HAHUS ¥ CAMOCTOSTEIIEHO CTaBUTh BOMPOCHI; aHATM3UPOBATH (PaKThI, BEISBIISATH
1 (GopMyIHpOBaThH TPOOJIEMY, ONPEACNIATh IeIb W 3aJa4d, COOTBETCTBYIOIIHE
pENIeHHI0 MPOOJIEMBI; TIpeiaraTh OMUCATENIBHYIO IIH O0BSICHUTEIBHYIO THIIOTE3Y
U OCYHIIECTBJISITH €€ TPOBEPKY; YMEHHUS MPOBOAUTH HU3MEPEHHUS HEOOXOIUMBIX
apamMeTpoOB, BBIYKMCICHUS, MOJCIUPOBAaHUE, HAOIIOACHUS U OKCICPHUMCEHTHI
(peampHBIC W MBICIEHHBIC), CaMOCTOSATEIBLHO IPOTHO3UPOBATH PE3YJIbTaThI,
dbopmyaupoBaTh 000OIIEHUSI W BBIBOJBI 1O pe3yJbTaTaM IMPOBEICHHOTO OIIBITA,
HCCIICIOBAHUSI, COCTABIIATH OTYET O MPOJICIIAHHON paboTe;

Pa6Gora c undgopmanmueii:

YMEHHUSI OPUEHTHPOBATHCS B PAa3IMYHBIX MCTOYHHKAX WH(popMaluu (HaydHO-

MONyJISIpHAsT JUTEpaTypa XHUMHYECKOIO COJCP)KaHHUsS, CIpPaBOYHBIC IOCOOUS,



pecypcsl HTepHeTa); aHanu3upoBaTh HHPOPMAIUIO U KPUTUIECKU OLIEHUBATH €€
JIOCTOBEPHOCTh W HENPOTHBOPEYMBOCTh, OTOMpPAaTh W  HHTEPIPETUPOBATH
UHPOpPMALINIO, 3HAYMMYIO ISl pelIeHus Y4eOHOW 3ajaud; yMEHUs HpPUMEHSThH
pa3nuuyHble MeTonbl W (GOpMYJIHMpOBATh 3alpoChl NpU TIOMCKE U OTOOpe
uHbopMaIuy, HEOOXOIUMOU Ui BBHIMOJTHEHUS Y4YEOHBIX 3a/lad; HCIOJIb30BaTh
UHPOPMAIIMOHHO KOMMYHHMKATHUBHBIE TEXHOJOTHH U pPAa3JIUYHbIE TOUCKOBBIC
CHCTEMBI; CaMOCTOSTEIIbHO BBIOMPATh ONTUMANIBHYIO (OpMYy MpEICTaBICHUS
uHpopMmanuu (cxembl, TpaduKH, IUarpaMMbl, TaOJIHUIBI, PUCYHKA U JApYyTHe
¢dbopMbI); yMEHHUSI MCHOJIb30BaTh HAYYHBIA SI3BIK B KAa4eCTBE CpPEACTBA pabOTHI C
XUMHUYECKOM uHpOpManueil; MNPUMEHATh MEXMNpeAMETHbIE ((PU3NYECKHEe W
MaTeMaTHYeCKHUEe) 3HAKU U CUMBOJIBI, POpMYIbl, aOOpeBUATyphl, HOMEHKIATYDY,
UCIONIb30BaTh M IPEeoOpa3oBbIBaTh  3HAKOBO-CUMBOJMYECKHE  CpEACTBA
HarJIsIIHOCTH.

KoMMmyHuKaTHBHBbIE yHUBEPCAJIbHbIE Y4eOHbIe 1eiicTBUS:

1) ymenus o61eHus (MMCbMEHHON M YCTHOW KOMMYHHUKAITHH):

MIPEACTABISATh TOJYYCHHBIC pPE3yJbTaThl MMO3HABATECIILHON EATCILHOCTH B
YCTHBIX W THCHMEHHBIX TEKCTaX; IMyOJIMYHO BBICTYyNaTh C MPE3CHTAIUCH
pPE3YNIbTaTOB BBITIOJIHCHHUSI XUMHUYECKOTO OJKCIIEPUMEHTa (HMCCIeA0BATEIbCKOM
71a00paTOPHOM MM MPAKTUYECKON pabOThl, yueOHOTO MPOEKTA); B XOJI€ TUAJIOTA U
(1K) TUCKYCCUU 3a71aBaTh BOMPOCHI IO 00CYK/1aeMOM TeME U BBICKA3bIBATh UJIEH,
(bOopMyIMPOBAaTh CBOM MPEIOKEHUS OTHOCUTEIHHO BBITIOJHEHUS TPEII0KEHHON
3ajauu.

2) yMeHHMsSI  y4eOHOTO  COTpyAHHMYECTBa (IPYyNIoOBas KOMMYHHUKAIIUS):

y4acTBOBaTh B TPYMNMNOBBIX (opMax pabOTHI: IMJIAHUPOBATH OPTraHU3ALUIO
COBMECTHOW paboOThl, OMpPENeNsiTh CBOIO POJb, PACHPEACNATh 3aJaud MEXKIY
YJICHAMH TPYNIBI, BBIMOJHATH CBOIO 4YacTh pPabOThl, KOOPJIWHUPOBATH CBOU
JNEUCTBUS C ACHCTBUSAMH JAPYTUX WICHOB KOMAaHBI, OMPEACIATH KPUTCPUU TI0
OIICHKE Ka4yeCTBa BBITIOJHEHHON palOTHI; pelIaTh BO3HHKAIOIINE MPOOIEMBI Ha
OCHOBE ydeTa OOIWX HMHTEPECOB M COIVIACOBAHMS TO3WIIMI, y4acTBOBAaTh B
oOcyXJeHnur, OOMEHE MHEHUSMH, «MO3TOBOM INTypME» W JPYyrux Qopmax
B3aMOJICHCTBHSI.

PerynsiTuBHbBIC yHMBepcalbHbIe y4eOHbIE AeHCTBUS

OBJ'Ia)IeHI/Ie YHUBCPCAJIbHBIMHU y‘IC6HBIMI/I PEryJIATUBHBIMHA HCﬁCTBI/IHMH
BKIIIOYACT Pa3BUTUC CaMOOpraHM3allvi, CaAMOKOHTPOJIA, CAMOKOPpPCKIHMH, B TOM
YUCJIC:



YMEHHs pemiatb ydeOHble M HMCCIIEOBATEIbCKUE 3aJaul: CaMOCTOSITEIbHO
BBIOMpATh CIIOCOO pelieHus] yueOHOH 3a1aun (CpaBHUBATh HECKOJIbKO BapUAHTOB
pelieHusi, BbIOMpATh HamboJee MOAXOAAIIMM C Yy4YEeTOM CaMOCTOATEIHHO
BBIICJICHHBIX KPUTEPHUEB), MJIAHUPOBATH CBOIO padOTy MPU PEIICHUU YYEOHOU Min
UCCJIENOBATENLCKOM  3aJauyd; HAa  OCHOBE  IIOJYYEHHBIX  PE3YJIbTATOB
dbopMynupoBaTh 00OOIIEHHUS M BBIBOJBI, MPOTHO3UPOBATH BO3MOXHOE pPa3BUTHE
MPOLIECCOB; aHAIM3UPOBATh PE3YJbTAThl: COOTHOCUTH CBOM JCHCTBUS C
IUTAHUPYEMBIMU  PE3YJIbTaTaMH, OCYIIECTBIISITH CAaMOKOHTPOJIb JACSTEIbHOCTH;
KOPPEKTUPOBATH CBOIO JIESITEIbHOCTh HA OCHOBE CAMOAHAaIN3a U CAMOOLICHKHU.

NNPEAMETHBIE PE3YJIBTATBI

[IpeameTHbIE pe3yabTaThl OCBOEHHUS MPOTPAMMBI MO XMMHH OCHOBHOIO
o01ero oOpa3oBaHusl Ha YIUIyOJI€HHOM YPOBHE MMEIOT OOIEe COJIepIKaTeIbHOE
AOpO C IPEIMETHBIMU pe3yJbTaTaMu 0a30BOr0 ypOBHS, COIJVIACOBAaHBI MEXIY
co00if, YTO MO3BOJISIET PEAJU30BHIBATh YIIyOJICHHOE H3Y4YEHHE KaK B paMKax

OTIENbHBIX KJIaccoB, TaKk M B paMKax peaju3alud WHIMBHYaJIbHBIX
00pa30BaTeIbHbIX TPAEKTOPHIA, B TOM YHCIIE UCIIONIb3Ys CETEBOE B3aUMOJICHCTBUE
opranuzauuu. 1o 3aBepiieHnH peanu3anu NporpaMMmbl yriyOJIE€HHOTO YPOBHS
oOyuJaroluecs: CMOTYT JeTajlbHEe OCBOMTh MaTepual, OBJIAAETh PACIIUPEHHBIM
KPYTOM MOHSTHI U METOJI0B, peliaTh 3a/1a4u 00Jiee BBICOKOTO YPOBHSI CJIOKHOCTH.

[IpeameTHBIE pe3yabTaThl BKIOYAIOT: OCBOCHHE OOYYarOUIUMHUCA HAy4YHBIX
3HaHWW, yYMEHMH U CHOCOOOB JEHUCTBUM, cHeNU(UYECKHX ISl MNPEeaIMETHOU

obOnmactu «XUMHsD»; OCHOBBI HAyYHOTO MBILIUICHHS; BHUIbI JESITEIBHOCTH 10

NOJYYEHHIO HOBOTO 3HaHUS, €ro MHTEpHpeTalyu, MNpeoOpa3oBaHUI0 |
OPUMEHEHUIO B pa3jMYHBIX YYE€OHBIX U peaJbHBIX >KU3HEHHBIX YCJIOBHUSX;
00€ecreynBalOT BO3MOXKHOCTh YCIIEIIHOTO OOYy4YeHHUs Ha CIIEIYIOIIEM YPOBHE

oOpa3oBaHUs.

K xoHiy oOyuenuss ¢ 8 kaacce y oOydarouierocss OyayT cpOpMHUPOBaHBI
CIEYIONTUE TIPEAMETHBIC PEe3yNbTaThl H3YyYEHUS XUMHUU Ha YIIIYOJICHHBIM
YpOBHE:

PacKpbhIBaTh CMBICII OCHOBHBIX XMMHYECKHUX TIOHSATHW: aTroM, MOJIEKyJa,
XUMHUYECKUW JJIEMEHT, METall, HeMEeTallJ, aJUIOTPOIUs, IMPOCTOE BEIIECTBO,
CJIO)KHO€ BEIIECTBO, CMeCh (OJHOpOAHAs M HEOJHOPOAHAs), BaJICHTHOCT,
OTHOCHUTEJIbHAs aTOMHasi U MOJIEKYJISIpHAs Macca, KOJIMYECTBO BEIIECTBA, MOJIb,
MOJIIpHAsT Macca, MaccoBas JOJIi XMMHUYECKOrO JJIEMEHTa B COCJIMHCHHH,
MOJISIPHBIN 00BEM, OTHOCUTEJIbHAS TJIOTHOCTh T'a30B, OKCHUJ, KUCJIO0Ta, OCHOBAaHHUE,
coyib, aM(oTepHbI OKCHI, aM(POTEPHBIM THAPOKCHI, XUMHUYECKas peakius,



KJaccu(uKaIs peakiuii: peakiuy COCTUHECHUSI, PEAKIIUU PA3IIOKCHUS, PEaKIIUn
3aMEIleHUs], Peakluu OOMEHa, 3K30- U JHAOTEPMHUYECKHE PEaKIMH; TEIIOBOU
abdexT peaknuu; SAPO aToMa, SJIEKTPOHHBIA CJIOW aToMa, aTOMHas OpOUTaJb,
paguyc atoma, XMMHYECKasl CBSI3b, MOJSPHAS UM HEMOJISIPHAS KOBAJICHTHAS CBSA3b,
WOHHAsl CBSI3b, HWOH, KAaTHOH, AaHWOH, pPAacTBOpP, MaccoBas [OJs BELIECTBA
(mpolieHTHasi KOHIIEHTpAIUs) B pacTBOPE, MOJIAPHAS KOHILIEHTpAIUsl BEIIECTBA B
pacTBope; BJIEKTPOOTPULATEIBHOCTh, CTENEHb OKHUCJIEHUS, OKUCIUTEIN U
BOCCTAHOBUTEIH, OKHCIICHHE u BOCCTAHOBIICHHE, OKHCIIUTENIBHO-
BOCCTAHOBUTEIbHBIE PEaKIIMK, METOJT SJIEKTPOHHOIO OallaHca;

WUIFOCTPUPOBATh  B3aMMOCBA3b OCHOBHBIX XUMHUYECKUX TIOHATHA H
MIPUMEHSTH 3TU NOHATHUA MPU ONMKMCAHUY BEIIECTB U UX MPEBPALLICHUI;

HCIIOJB30BaTh XUMHUYECKYI0O CUMBOJIMKY JJISI COCTaBJIeHUs! (hOPMYJT BEIECTB
Y YPAaBHEHUM XUMUYECKUX PEAKIINN;

OTPENENIATh BAJCHTHOCTh aTOMOB JJIEMEHTOB B OWHAPHBIX COEIUHEHMUSIX,
CTENICHb OKHUCIICHUS DSJIEMEHTOB B OWHAPHBIX COCIMHEHUSIX, MPUHAJJICKHOCTh
BEII[ECTB K OINPEJCICHHOMY KJIaCCy COeMHEHUH 1o hopmyriam, BUIbl XUMUYECKON
CBSI3U (KOBaJICHTHOM M MOHHOW) B HEOPTaHUUYECKUX COCTUHEHUSX;

PaCKpBIBATh CMBICI 3aKOHOB COXPAaHEHUS MACChl BEIIECTB, MOCTOSHCTBA
cocraBa, llepmonmueckoro 3akona /. M. MenneneeBa, aTOMHO-MOJIEKYJISIPHOM
TEOpHUH, 3aKOHa ABOTaIpO U €T0 CIEACTBUM, MPEACTABICHUN O HAyYHBIX METOAAX
[IO3HAHKS, B TOM YHUCJIE OKCIEPUMEHTAIBHBIX M TEOPETHUUYECKUX METOJax
MCCJICIOBAHUS BEIIECTB U U3YUECHUSI XUMHUUYECKUX PEaKIINM;

JEMOHCTPUPOBATH MOHUMAHUE TEPUOAUYECKON 3aBUCUMOCTH CBOMCTB
XMMHUYECKHUX JJIEMEHTOB OT UX MOJIO)KEHUSA B [lepuoanueckon cucreme:

OMHCHIBATH W XapakTepuzoBaTh TaOauuHyto Gopmy I[lepuonnueckont
CUCTEMbl XMMHUYECKHX AJIEMEHTOB: pa3inyaTh MOHATHUS «TJIaBHas moarpymnmna (A-
rpynna)» u «nodouynas noarpymnmna (b-rpynna)», «maible neproapd U «OOJbIINE
MIEPUOBIY;

COOTHOCUTH 0003HAUYeHMsI, KOTOphle UMeroTcs B Tabnwuie «llepuoguueckas
cucreMa xumuueckux oanemeHtoB . WM. Menaeneesa», ¢ 4YUCIOBBIMHU
XapaKTepPUCTUKAMH CTPOCHHUS aTOMOB XMMHUYECKHX AJIEMEHTOB (COCTaB W 3apsiy
sqipa, o0I111ee YMCIIO JIEKTPOHOB M paclpe/IesIeHUE UX O JICKTPOHHBIM CJIOSIM);

OOBSCHATH CBS3b TMOJOXKEHUS dyeMeHTa B llepwomumdeckoil cucreme cC
pacrpenesieHueM JJIEKTPOHOB MO SHEPreTUYECKUM YPOBHSM, IMOJYPOBHSIM U
OpOUTAIISIM aTOMOB TIEPBBIX YETHIPEX MEPUOJIOB;

KJIaCCU(PHUIIMPOBATh XUMHUYECKUE DJIEMEHTHI, HEOPTaHWYECKHUE BEIIECTBa,
XUMHUYECKHE peakIuu (110 YUCIY U COCTaBY YYAaCTBYIOIIUX B PEaKIIMH BEIIECTB, IO
TeroBoMy 3G dexTy);



XapaKkTepu30BaTh (OMUCHIBATh) (U3UYECKHE U XHMHYECKHE CBOWCTBA
MPOCTBIX U CJIOXKHBIX BELIECTB: KUCIOPOJa, BOJIOPO/IA, BOJIbI, OOIINE XUMUYECKUE
CBOMCTBa OKCHJOB, KHCJIOT, OCHOBAaHUN M COJIEH, T€HETHUYECKYIO CBSI3b MEXIY
HUMHU, TOATBEPKIas MPUMEpPaMU MOJEKYJISIPHBIX YPaBHEHHI COOTBETCTBYIOIIMX
XAMHUYECKUX PEAKIUN;

OTHCHIBATH POJIH KUCIOPOAA, BOJIOPOJA M BOABI B MPUPOIHBIX MPOIECCax, B
JKUBBIX OpraHU3Max, UX MPUMEHEHHE B PA3IMYHBIX OTPACIAX MPOMBIIUICHHOCTH,
BO3MOYKHOE MCTOJIb30BAHUE B COBPEMEHHBIX TEXHOJIOTHSX;

OOBSACHATH U TPOTHO3UPOBATH CBOWCTBA BEIIECTB B 3aBUCUMOCTH OT HX
COCTaBa W CTPOCHHUS, BO3MOKHOCTU MPOTEKAHUS XHMMHUUYECKHX TpEBpalICHUN B
Pa3TUYHBIX YCIOBUSX;

BBIYHUCIIATh OTHOCUTEIBHYIO MOJIEKYJSIPHYIO M MOJIAPHYIO MAacChl BEIIECTB,
MOJISIPHYIO MacCy CMECH, MOJBHYIO IO XMMHYECKOTO 3JIEMEHTa B COCTMHCHUU,
MacCOBYIO JIOJIFO XMMHYECKOTO JJIEMEHTa MO (opMylie COSTUHEHHUS, HaXOIWTh
npocTeiinyo (popMyIly BElecTBa MO0 MaCCOBBIM HJIM MOJIBHBIM JIOJISIM 3JIEMEHTOB,
MacCOBYIO JIOJIFO BEIIECTBA B PacTBOPE, MOJIAPHYIO KOHIICHTPAIIMIO BEIIECTBA B
pacTBOpE, MTPOBOIUTH PACUETHI IO YPABHEHUSM XUMUYCCKOHN pPEaKITny;

MPUMEHSATH OCHOBHBIE OIEPAIlMH MBICIUTEIHLHOW IEATEILHOCTH — aHAIHU3 H
CUHTE3, CpaBHEHHE, 0000IIEHHE, CUCTEMATU3AIINIO, KIACCU(PUKAIIUIO, BBISBIICHUE
MPUYUHHO-CJICICTBEHHBIX CBSI3€M — I  M3YYEHHUS CBOWCTB BEIECTB W
XUMUYECKUX PEaKIMi, eCTEeCTBEHHO-HAYUYHbIE METOJIbI MMO3HAHUS — HAOJIOJIEHNE,
W3MEpCHHUE, MOJACIUPOBAHUE, DKCIEPUMEHT (PEalbHBI M MBICICHHBIN) — IS
OCBOCHHMSI YIEOHOTO COJICPKaHMUS,

pacKpbIBaTh  CYIIHOCTh TPOIECCOB  OKHCICHHUS W  BOCCTAaHOBJICHHS,
COCTABJISITh YPAaBHEHHUS TMPOCTHIX OKHUCIUTEIBHO-BOCCTAHOBUTEIBHBIX PEAKIIUN
(METOIOM DJIEKTPOHHOTO OanaHca);

YCTaHABJIMBATh CBSI3W MEXAY pEATbHO HAONIOAAEMBIMH XUMHUYECKUMHU
SBJICHUSIMU ¥ TIPOIIECCAMM, MMPOUCXOISAIIMMHU B MaKpPO- U MHUKPOMHpPE, OOBICHSITH
MIPUYUHBI MHOTOOOpAa3us BEIIECTB, COOTHOCHTh XUMUYECKHE 3HAHUS CO 3HAHUSMU
JIPYTUX YYEOHBIX MPEIMETOB;

coOmoiaTh  mpaBuia  Oe3omacHOM  paboTel B JabopaTopuu — MpHU
WCITOJIb30BAaHUN XUMHUYECKOH TOCYJIbl W O0O0OpYIOBaHWsA, a Takke IIpaBUIIa
oOpaIlieHusi ¢ BEHIECTBAMH B COOTBETCTBHUM C HWHCTPYKIMSMH BBITIOJTHEHUS
7a00paTOPHBIX OMBITOB M MPAKTUYECKUX PaOOT MO TMOIYYCHUI0O W COOMPaHUIO
ra3000pa3HbIX BEMIeCTB (BOJOPOAA W KHUCIOPOJIA), MPUTOTOBIEHUIO PACTBOPOB C
OTIPEJICTICHHOW  MAacCOBOM  JIoJIeW  PacTBOPEHHOTO  BEIIECTBA,  PEHICHUIO
DKCIIEPUMEHTAIBHBIX 3aa4 1o TeMe «OCHOBHBIE KIIacChl HEOPTaHHMYECKHX
COCJIMHCHU I,



JEMOHCTPUPOBATh  BJIAJICHUE OCHOBAMH XMMHYECKOW TIPaMOTHOCTH,
BKJIIOYAIONIEH yMEeHHUsI 0€301acHOro oOpalieHus ¢ BelleCTBaMH, UCIOJIb3yeMbIMU
B MOBCEIHEBHOM JKM3HU, a TAKXKE 3HAHHE TIPABUJI IOBEACHUS B IIEJISIX cOepeKeHUs
3JI0POBbsI 1 OKPY>KAIOIIECH CpeIbl.

K xoHmy oOyuenuss ¢ 9 knacce y oOydarouierocsi OyayT cpoOpMHUpPOBaHBI
CIIEMYIONTUE TIPEAMETHBIC PE3yNbTaThl H3YyYEHUS XUMHHA Ha YIIIYOJICHHBIM
YpOBHE:

PacCKpbIBaTh CMBICII OCHOBHBIX XUMUYECKUX MOHATHI: XUMUUYECKUN IIIEMEHT,
aTOM, MOJIEKYJla, HOH, KAaTHOH, aHUOH, O3JEKTPOOTPHULATEILHOCTh, CTEIECHb
OKHUCJICHUS, XUMUYECKasl peaKius, TeIIoBOM 3P QPEeKT peakuuu, MOJb, MOJIIPHBIM
00BEM, pacTBOP;

AIIEKTPOJIUTBI, HEINEKTPOIUTHI, MIEKTPOJUTHYECKAs JUCCOLMALINS, PEAKIINH
MOHHOTO OOMEHa, THUJPOJU3 COoJei, o0paTuMble W HEOoOpaTUMBbIE pEaKIIHH,
OKHUCJIUTEIbHO-BOCCTAHOBUTENBHBIE ~ PEAKI[UU, OKUCIUTENb, BOCCTAHOBUTEID,
OKHCIIGHUE U BOCCTAHOBJICHHE, DJEKTPOJIM3, aJUIOTPONus, aM(OTEPHOCTbD,
XUMHUYECKasi CBs3b (KOBaJCHTHAs, MOHHAs, METAIUTMYECKAsi), MEKMOJICKYIIIPHBIC
B3aMMOJEHCTBUS (BOIOpOAHAs CBsA3b, CHIbl Ban-nep-Baanbca), xomIiekcHble
COEJIMHEHHUS, KPUCTAIUIMYECKUE PEIICTKH (IpUMHUTHBHAs KyOuueckas, 0ObEMHO-
LHEHTPUPOBAHHAS KyOuueckas, IpaHeLIeHTPUPOBaHHAsS KyOuueckas,
IeKCaroHaJIbHAsl IUIOTHOYMAKOBAHHAsA), KOPPO3USl METAJIOB, CIUIABBI; CKOPOCTH
XUMHUYECKON PEaKIMM, KaTallu3, XHMUYECKOE PABHOBECHUE, DJIEMEHTHI XUMUYECKOU
TEPMOJIMHAMUKH KaK OJHOM W3 TEOPETUUECKNX OCHOB Xxumuu; [TK;

WJUTIOCTPUPOBATh  B3aUMOCBSI3b  OCHOBHBIX XHMHMYECKHX [MOHSATUH U
MPUMEHSTH 3TU MOHSTHS MPU OMUCAHUU BEUIECTB U UX MPEBPALCHUIA;

UCIIOJb30BaTh XMMHUECKYI0 CHMBOJMKY JJIs1 COCTaBJIEHUSI (DOPMYI BEIIECTB
Y YPAaBHEHUM XUMUUYECKUX PEAKLINN;

OMpeNeNsaTh BaJEHTHOCTh M CTENEHb OKHUCICHHMS XUMHUYECKHX 3JIEMEHTOB B
COEJIMHEHUSX Pa3IMYHOr0 COCTaBa, MPUHAIJICKHOCTh BEIIECTB K ONPEIECIECHHOMY
KJIaCCYy COCIUHEHUH 1o (opMynaM, BUAbI XUMHUYECKOW CBSI3M (KOBAJICHTHOM,
VWOHHOW, METAJUIMYECKOM) B HEOPraHMYECKUX COEOUHEHUSIX, 3aps] HOHA IO
XUMHUYECKON (opmyre, XapakTep cpeibl B BOJIHBIX pacTBOpPaX HEOPTaHUYECKUX
COEIMHEHHI, TUIl KPUCTAJUIMYECKON PEIIETKH KOHKPETHOTO BELIECTBA;

packpsiBath cMbica [lepuomnueckoro 3akona J[. M. MenneneeBa wu
JEMOHCTPUPOBATH €r0 MOHUMAaHUE:!

ONMHUCHIBATh W XapakTepus3oBaTh TalOiauuHyto Qopmy Illepuoanueckoii
CUCTEMbl XUMHUYECKUX JJIEMEHTOB: pas3inyarh MNOHATUS «A-rpynma» u «b-
rpynmnay», «Majble MepUuoib» U «OOJIbIINE MEPUOIBI»;



OOBSICHSITh CBSI3b TMOJIOKEHHS dieMeHTa B Ilepuoguueckoil cucreme c
pacrmpesiefiecHueM 3JIEKTPOHOB IO JHEPreTHYECKUM YPOBHSM, MOAYPOBHSIM U
OpOUTANISIM aTOMOB MEPBBIX YETHIPEX MEPUOJIOB;

BBIICNIATH OOIME 3aKOHOMEPHOCTH B M3MEHEHHHM CBOWCTB 3JIEMEHTOB M HX
COEJIMHEHUN (KUCITOTHO-OCHOBHBIX M OKUCIUTEIHHO-BOCCTAHOBUTEIBHBIX CBONCTB
OKCUJIOB U THJIPOKCHIOB) B IMpEAeiax MaJbIX NEPUOJOB U TJIABHBIX MOJATPYIII C
Y4E€TOM CTPOEHHUSI HX aTOMOB;

PaCKpBIBATh CMBICI TEOPUH AJIEKTPOIUTHUECKON Arccolnanuu, 3akoHa ['ecca
U €ro CJeICTBHUM, 3aKOHA JCUCTBYIOIIMX MAacC, 3aKOHOMEPHOCTEM H3MEHEHUs
CKOPOCTH XMMHYECKOM pEaklHH, HampaBICHUS CMEIICHHS XUMHUYECKOTO
paBHOBECHSI B 3aBUCUMOCTH OT PA3IUYHBIX (PaKTOPOB;

KJIaCCU(PUIIMPOBATh XUMHYECKHE HJIEMEHThl, HEOPraHMYECKHE BELIECTBa,
XUMHUYECKHE PEAKIMH (110 YUCITY U COCTaBY YYaCTBYIOIIMX B PEAKIIMH BEUIECTB, MO
TEIJIOBOMY 3(QeKTy, MO0 arperaTHOMYy COCTOSIHUIO PEAareHTOB, MO W3MEHEHUIO
CTENEHENW OKHUCICHUS XMUMHUYECKHUX 3JIEMEHTOB, MO0 OOpaTMMOCTH, MO YYacTHIO
KaTajan3aTopa);

XapakTepu3oBaTh (OMHUCHIBaTh) OOIIME XUMHYECKUE CBOMCTBA BEIIECTB
pPa3IUYHBIX KJIACCOB HEOPTraHMYECKUX COEIMHEHUMW, MOATBEP)KIAs 3TO ONKUCAHUE
NpUMEpaMH  MOJIEKYJIIDHBIX ¥ HOHHBIX  YPaBHEHUH  COOTBETCTBYIOIIUX
XUMUYECKUX PEAKIINN;

COCTABJISITh YPABHEHMS: 3JIEKTPOJUTUUECKON JUCCOLMALMM KHACIIOT, IIEI0YeH
W CcOoJIeil; TMOJHBbIE W COKpAllCHHbIE YPaBHEHUS pPEAKUUHA HOHHOTO OOMEHa;
peakuuii, MOATBEPKIAIOIIMX CYIIECTBOBAHME TIE€HETUYECKOM CBSI3U MEXAY
BEILIECTBAMHU PA3JIMYHBIX KJIACCOB;

pacKpbIBaTh  CYIIHOCTb IPOLECCOB THAPOJIA3A COJIEH IOCPEACTBOM
COCTABJICHHSI KPATKUX MOHHBIX U MOJIEKYJISIPHBIX YPABHEHUN PEAKIMM, CYIIHOCTb
OKHUCJIUTEIIbHO-BOCCTAHOBUTENBHBIX ~ PEAKUMHA  MOCPEACTBOM  COCTaBJICHUS
AJIIEKTPOHHOTO 0alaHca ATUX PEeaKIUi;

pEeACKa3bIBaTh XapaKTep CPeAbl B BOJHBIX PACTBOPAX COJIEH;

XapakTepu3oBaTh (OMUCHIBATh) (U3MYECKHE W XUMHUYECKHME CBOMCTBa
MPOCTBIX BEIIECTB (KUCIOPOJ, 030H, rpadut, aiMa3, KpeMHuUi, 00p, a3ot, ¢ocdop,
cepa, XJop, HATPUM, Kajlui, MarHui, KaJIbLHWK, ATIOMAHUN, KEJIE€30, MElb, [IUHK,
cepedpo) U 00pa30BaHHBIX MMM CIOKHBIX BEUIECTB, B TOM YHCIE HX BOJHBIX
pacTBOpPOB (aMMHaK, XJOPOBOJOPOJ, CEepoBOAOpPoAd, okcuabl yraepoaa (II, IV),
kpemuus (IV), azora (I, II, I, IV, V) u docdopa (I, V), cepsr (IV, VI),
CEepHHCTas, CepHas, a30THasi, ¢ocdopHas, yroyibHass, KpPEeMHHUEBas KHUCIOTHI,
okcuAbl U rugpokcuasl MetamioB [A—IIA-rpynn, amomunus, meau (I1), nuHka,
xenesa (11 u I10));



MOSICHATh COCTaB, OT/AEJbHBIE CIMOCOOBI TOJMYYEHUS W CBOMCTBA CIIOKHBIX
BEIECTB (KUCIOPOJCOACpKAIINE KUCIOThl XJIOpa, a30TUCTasi, OOpHas, YKCycHas
KHCIIOTBI U MX coiid, Tanorenusibl kpemuust (IV) u ¢ocdopa (III u V), okcua u
ruapokcu xpoma (II1), nepmanranat kanus;

OMKCHIBATH POJIb BAKHEUIITUX U3Y4aeMbIX BEILIECTB B MPUPOAHBIX MPOIIECCaX,
BIIUSIHUE Ha KUBbIE OPTraHU3Mbl, IPUMEHEHHE B PA3JIMUHBIX OTPACISAX IKOHOMHUKH,
WCITOJIb30BAHUE JJI CO3/IaHUS COBPEMEHHBIX MAaTePUAIOB U TEXHOJIOTHIA;

MIPOBOJIUTH PEAKIINH, TOITBEPKIAAIONTNE KAYECTBEHHBIA COCTAB Pa3IMYHBIX
BEIIIECTB, PACIIO3HABATh OIBITHBIM IyTEM COJIEpXKalllhecss B BOJHBIX pacTBOpax
HWOHBI: XJIOpUA-, OpoMua-, Moaua-, cyiabdar-, docdar-, kapOoOHAT-, CHIMKAT-,
cynbdut-, cynbpua-, HATpaT- W HUTPUT-UOHBI, THAPOKCUI-UOHBI, KATHOHBI
aMMOHUSI, MarHus, KajabllMsl, aTlOMUHUS, kene3a (2+) u xeneza (3+), meau (2+),
ITUHKA;

OOBSACHSATH U MPOTHO3UPOBATH CBOWCTBA BaXKHEHUIIINX M3y4aeMbIX BEIECTB B
3aBUCUMOCTH OT MX COCTaBa M CTPOEHUs, IPUMEHEHUE BEIIECTB B 3aBUCUMOCTH OT
WX CBOMCTB, BOBMOXXHOCTh MPOTEKAHHUS XUMHYCCKUX MPEBPAIICHUN B Pa3IMIHBIX
YCIIOBHSIX HAa OCHOBE PACCMOTPCHHBIX 3JIEMEHTOB XWUMHUYECKOH KHHETHKU U
TEPMOMHAMUKHU;

BBIYHCIIATh OTHOCUTENIBHYIO MOJEKYJISIPHYIO M MOJISIPHYIO MAacChl BEIECTB,
MacCOBYIO JOJI0 XUMHYECKOTO 3JIeMEHTa Mo (opMmylie COeTUHEHHs, MAaCCOBYIO
JIOJII0  BEIIeCTBA B PAcCTBOPE, MOJIBHYIO JOJIF0 XHMHUYECKOrO OJJIeMEHTa B
COCIMHCHWH, MOJISIPHYIO KOHIICHTPAIlMIO BEIIECTBA B PACTBOpPE, HAXOIUTh
pOoCTEUITyr0 (pOopMyITy BelIecTBa 10 MACCOBBIM MJIM MOJIBHBIM JIOJISIM AJIEMEHTOB,
MPOBOJIUTH PACUETHI MO0 YPABHEHUSIM XUMUYECKUX PEAKIUN C YYETOM HEIOCTaTKa
OJIHOTO M3 PEAreHTOB, MPAKTHYECKOTO BBIXOJIA MPOJYKTA, 3HAYCHUS TETIOBOTO
s dekra peakiuu, onpeaeisiTh COCTaB CMECEil;

coOmoaTh mpaBuia Oe3omacHoi  paboTel B jabopaTopuu  MpHU
WCITOJIb30BAaHUU XUMHUYECKON TIOCYIbl W OOOpYJOBaHUS, a TaKkKe IpaBUIIa
oOpalrieHusi ¢ BEIIECTBAMU B COOTBETCTBHHM C HWHCTPYKIMSIMH BBITOJTHEHUS
7a00paTOPHBIX OMBITOB W MPAKTUYECKUX PaOOT MO TMOIMYYEHUIO W COOHMPAHUIO
ra3oo0pa3HbIX BeIIECTB (aMMHMaka M  YIJIEKUCIOrO Ta3a) M PEUICHUIo
OKCIIEPUMEHTAJIBHBIX 3aJad [0 TeMaM Kypca, TMPEACTaBIATh PEe3yIbTaThl
AKCTIEpUMEHTa B (popMe BBIBOJIOB, JOKA3aTEILCTB, IPadUKOB, TAOJIHIl U BBISBISATH
IMIIUPUIECKUE 3aKOHOMEPHOCTH;

MPUMEHSATH OCHOBHBIC OINEpPAllUd MBICIUTEIBLHON NEATebHOCTH (aHAu3 U
CHUHTE3, CpaBHEHHE, OOOOIIEHHE, CHUCTEMATH3alli0, BBISBICHUE NPHUYUHHO-
CJICICTBCHHBIX CBS3CH) MPU M3YYCHHH CBOWCTB BEIIECTB M XUMUYCCKUX PEAKITUH,
BJIAJICTh €CTECTBEHHO-HAYYHBIMH METOJIaMH IMMO3HAHUS (HAOII0/IeHNe, N3MEPCHHE,
MOJETUPOBAHUE, IKCTIEPUMEHT (pEAJIbHBIM 1 MBICIICHHBIN );



NPUMEHSTh  TpaBWiia  Oe30macHOro  OOpamieHWss ¢  BEIISCTBaMH,
UCTOJIb3yEMbIMA B TIOBCEJAHCBHOM JKWM3HM, TNpaBWja TIOBEJACHHUS B IICIIAX
cOepeKeHHs 3JI0POBbS M OKPY)KAIOIIEH NPUPOIHOW Cpeabl, MOHUMATh BpE
(OmacHOCTh) BO3JICHCTBUSA HA KMBBIC OPIraHU3MbI OIPEICICHHBIX BEINECTB,
MOSICHIATHh Ha TIPHMEpax CHOCOObI YMEHBIICHUS M IPEIOTBPAIICHHUS X BPEIHOTO
BO3/ICUCTBUS, 3HAYCHHE KHUPOB, OCITKOB, YTIICBOJIOB JUISI OPTaHN3Ma YeJI0BEKa;

UCTIOJIb30BaTh TIOJYYCHHBIC MPEICTaBICHHUs O cdepax NpodecCHOHATHLHON
JESTCIIBHOCTH, CBSI3aHHBIX C HAYKOH M COBPEMEHHBIMU TEXHOJIOTHSIMH, KaK OCHOBY
s PO(GECCHOHAILHOW OPUEHTAIMU M JUISI OCO3HAHHOTO BBHIOOpPA XHUMHH Kak
npopHILHOTO TpEAMETa TNPHU MPOAODKEHHUH OOydYeHHsI Ha YpPOBHE CpPEIHETO
obmrero oOpa3oBaHus;

y4acTBOBaTh BO BHEYPOUYHOM IMPOEKTHO-UCCIICAOBATEILCKON JEATeIbHOCTH
XUMHYECKOH M XHMHKO-IKOJIOTHYSCKON HAIpPaBIICHHOCTH, NPUOOPECTH OIIBIT
IIPOBEJICHUS YUCOHBIX MCCIICIOBAHNI B YCIOBUAX 00pa30BaTeIbHBIX OpraHU3aIdi,
a TaK)Ke OpraHu3aIiii (IIEHTPOB) TOTIOTHUTEIHLHOTO 00pa30BaHus ACTCH.



TEMATHYECKOE INIAHUPOBAHUE

8 KJIACC
N KosunuecTBouacoB DJIeKTPOHHBbIE
; HaumenoBaHnuepasie/ioB u (uudposbie)
n/ Bcer KonTpoabnsiepador | IlpakTuyeckuepadbor
TEeMIIPOTrPaMMbI o0pa3oBaTebHbIEpeCYP
1| 0 bl bI
CbI
Paznen 1.1lepBoHavyaibHbIEXUMUYECKHETTOHSITUS
Xumus — BakHas 00J1acTh
1.1 €CTECTBO3HAHUS U IPAKTHUECKOM 5 2 bubmorexa HOK
' P https://m.edsoo.ru/7f41837¢c
JIeATCIILHOCTH YeJIOBEKa
bubmnoreka LIOK
12 B 25 1
CHICCTBA M XUMIECKHCpeatiiin https://m.edso0.ru/7f41837c
Hroro no pazneny 30
Pasjnen 2.BaxkHelinne npeacTaBuTe 1M HEOPraHUYeCKMX BelIeCTB
bu6mmoreka [IOK
2.1 B .K I 0 8 1
O3AYX- RACTOPOAL. LIOWATHE 0D Oreriax https://m.edso0.ru/7f41837c
bu6mmoreka [IOK
2.2 B I 10 1 1
OAOPOJL. HIOHATHE O RUCHOTAX M COTAX https://m.edso0.ru/7f41837c
bu6mmorexa [IOK
2.3 Bopa. P LI o 6 1 1
OA. L'aCTBOPHL. TIORATHE 0D OCHOBARILIX https://m.edsoo.ru/7f41837c
OCHOBHBIEKJIACCHIHEOPTaHNYECKUXCOETHE bubnnorexa [HOK
24 N 18 1 1
HUH https://m.edso0.ru/7f41837c
Hroro no pazneny 42

Paznen 3.Ilepunoanueckuii 3axon u Ilepnonnueckas cucrema xumnueckux 3jaeMeHToB /. U. MenaeneeBa. CTpoeHneaToMoB.



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

XHMHYECKASICBA3D. OKP[CJII/lTeJIbHO'BOCCTaHOBI/ITeJIbeIepeaKHl/Il/l

[Tepuonnueckuii 3akoH u Ileprnonnueckas
3.1 cHCTeMa XUMHYEeCKHX demeHToB /1. U. 10
MenneneeBa. CtpoeHueaToma

bu6mmoreka [IOK
https://m.edso0.ru/7f41837¢c

3.2 Xumuueckas cBsizb. OKUCIUTEIBHO- 15 bubmuoreka [IOK
' BOCCTAHOBUTEIIbHBIC PEAKIIUU https://m.edsoo.ru/7f41837c
bubmuorexa [JOK
4 25
TOTO Ho pasnety https://m.edso0.ru/7f41837c
PeszepBHOEBpEMs 5 bubmorexa HOK

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

9 KJIACC

KosmuyecTtBouacoB JIeKTPOHHbIE
Ne HaumeHoBaHuepa31eioB U (undposLIe)
n/m | TeMIporpaMMbl Bcero | KonrpoabHbiepaborsl | IIpakTHyeckunepadoTsl P
o0pa3oBaTebHbIepecypchl
Pa3nes 1.BemecTBO 1 XMMHYECKHE PeaKIMU
11 [ToBTOpEeHME U yrayOneHue 3HaHui o 10 1 bu6mmoteka LIOK
' BEILECTBE https://m.eds00.ru/7f41a636
12 OcHOBHBIE 3aKOHOMEPHOCTHU 5 bu6mmoteka [LIOK
' IIPOTEKAHNS XUMUYECKUX PEaKUI https://m.edsoo.ru/7f41a636
13 DNEKTPOUTHYECKAs TUCCOIHAITHS. 10 1 1 bubnnoreka [IOK
' XHUMUYECKHUE PEaKIIMHU B PACTBOpPax https://m.edsoo.ru/7f41a636
Nroromnopazneny 25
Pasznea 2.HemeTaJJIBI M UX COeMHEHUS
OO6m1ast XxapakTepucTrKa
2.1 XUMHUYECKUX 31eMeHTOB VIIA- 7 1 1 bubmorexa [IOK
' https://m.edsoo.ru/7f41a636
rpynmnsl. [anoreHs
OO6m1as XxapakTepucTruKa
2.2 XI/II\I/II:/IIIGCKEX 3J1§MeHTOB VIA- 8 1 bubmmorexa [IOK
' ) https://m.edso0.ru/7f41a636
rpynisl. Cepa 1 e€COeTMHEHUS
OO01mmas xapakTepucTHKa
93 XAMHUYECKHX 3JIIEMCHTOB VA- 10 1 1 bu6nmorexka [IOK
' rpymisl. A30t, pochop u ux https://m.edsoo.ru/7f41a636
COCIMHEHUS
OO01mas xapakTepucTHKa
B P P but6mmoreka [JOK
2.4 XUMHUYECKUX JIeMEHTOB [V A- 10 1 2
N https://m.edsoo.ru/7f41a636
rpynmbl. YTIIEpO U KPEMHHHI U UX



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

coenuHeHus. bop

Hroronopazneny 35
Paznen 3.Mera/liIbI 1 UX COeTMHEHUS
bubnnorexa [IOK
1 i
3 OOIpzecBorCTBAMETAIOR 8 https://m.edsoo.ru/7f41a636
3.2 Baxnerinme MeTaIibl U HX 29 bubnnorexa [JOK
' COCIMHEHUS https://m.edsoo.ru/7f41a636
Nroromnopazneny 30
Pasnen 4. Xumus u okpy:xamomas cpeaa
BelecTBa 1 MaTepHaibl B )KU3HH
41 qeroBeKa s bubnuoreka [JOK
' ) . https://m.edsoo.ru/7f41a636
OCHOBBI?KOJIOTHYECKOUTPAMOTHOCTH
Pa3pnen 5.0000menne3Hanuin
[ToBTOpenue u 06001ICHIE 3HAHUI
51 OCHOBHBIX pa3/eyioB KypcoB 8—9 7
KJIaCCOB
Uroronopazneny 12
OBIIEE KOJIMYECTBO HACOBIIO 102
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IHOYPOYHOE IINTAHUPOBAHHUE
8 KUIIACC

Ne KosnyecrBoyacos DJIeKTPOHHBIE
Temaypoka Jarausyue -
Bcero Koutpo IpakTuyec — pecyp
n JIbHbIEP KHepadoThl
/ a00ThbI
n
IIpenmer xumuu. Ponb XUMHUHU B )KU3HHA
1 e 1 1 Hepena Ibubnmrorexa LIOK
yejioBeka. Tena u BemntecTsa. Xumuueckue
npoqbeccuu. https://m.edsoo0.ru/7f41837¢c
2 TTousTie 0 MeTo1ax MMO3HAHUSI B XUMUU 1 1 Hepena
Ibubimoreka IIOK
https://m.edsoo0.ru/7f41837¢c
ITpaxkTtnueckas padora Ne 1 «[IpaBuiia
p6 p p Ibuoauorexa [JOK
paooThl B https://m.edsoo.ru/7f41837¢c
3 \ 1 1 1 Hepens
n1abopaTopuu ¥ MPUEMBI OOpaIIeHUS C
1abopaTOPHBIM 000PYIOBAHUEM).
Kpamxkuii 0630p npogheccuu
J1abOpanHma Xumu4eckotl 1a6opamopuul.
Yucreie BemecTBa U cMecu. CiocoOb!
4 H . 1 2 Hepena  |bubmmoreka [IOK
pazaeneHus cMecei
https://m.edso0.ru/7f41837¢c
IIpaxtnueckas padora Ne 2 «Pa3genenue
5 P o P 8 . 1 1 2 Hepensa bubnuotexa LIOK
cMecel (Ha mpUMepe OYUCTKU TTOBAPEHHOM
COJIH)>> rc1ttps://m.edsoo.ru/7f41837
6\1 ATOMBI U MOJIEKYIIBI 1 2 Hepensa
y A Ibubmmoreka LIOK
https://m.edsoo.ru/7f41837¢c
XUMHYECKHE DIIEMEHTEI. 3HAKHU (CUMBOJILI
2 ( ) 1 3 Hepens Ibubmmoreka LIOK
XUMHYECKUX 3JIEMEHTOB
https://m.edsoo.ru/7f41837¢c
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XYMHUYECKHUE ANEMEHThI. 3HaKH (CUMBOJIBI)

8\3 3 Hepena  [pubmmoreka LIOK
XUMHYECKHUX 3JIEMCHTOB
https://m.edsoo.ru/7f41837¢c
o\ IIpocThle U CI0XXHBIEBEIIECTBA 3 Hepensn
p m A Ibubimoreka [IOK
https://m.edso00.ru/7f41837
C
10\5 ATOMHO-MOJIEKYJIIPHOEYUEHUE 4 Hepens
yAp ya A Ibubimoreka IIOK
https://m.edsoo.ru/7f41837
c
3aKOH NOCTOSHCTBA COCTAaBa BEILECTB.
11\6 - 4 vepena  |buGmmorexa [IOK
XUMHUIecKas
(1)OpMyJIa. https://m.eds00.ru/7f41837
BanenTHOCTEaTOMOBXUMHUYECKUXIJIEMEHTO £
B
12\7 3aKO0H ITOCTOSHCTBA COCTaBa BEIICCTB. 4 Hepena

Xumuueckas

Ibuoarorexa [TOK
https://m.edsoo.ru/7f41837

C
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dhopmyia.
BajleHTHOCThaTOMOBXUMHUYECKHXAIIEMEHTO
B

OTHOCcHUTENbHAs aTOMHAs Macca.

https://m.edso0.ru/7f41837¢c

peaxkuuii

13\8 5 Hegena

OTHOCUTENbHAS MOJIEKYJISIpHAsE Macca
14\9 MaccoBas 10J11 XUMHUYECKOTO 3JIEMEHTA B 5 wepens | Ditpsd/m.edsoo.ru/7f41837¢

COEIMHEHUH

MaccoBasi 107151 XHMHUECKOTO JIEMEHTA B https://m.eds00.ru/7f41837¢
15\1 5 Hepena
0 COEIUHEHUM.

IIpoBepounasi padora.
16\1 KomnuuectBo BemecTsa. Mosb. Monspras 6 Hepens | iips://m.edsoo.ru/7f41837¢
1 macca
17\1 KomnuuectBo BemecTa. Mosb. MonspHas 6 Hepens | Nips://m.edsoo.ru/7f41837¢
2 macca

dusnuecKkue U XUMUYECKHE SBICHHSL. hitps://m.edsoo.r/7¢41837¢
18\1 6 Hepena
3 XuMuyecKasi peakius

du3ndyecKue U XUMHUYECKHE SIBJICHMS. hitps://m.edsoo.1i/7#41837¢
19\1 7 Hepena
4 XuMHUYecKas peaKkuus

HpI/I3HaI<I/I U YCIIOBHSI IPOTEKAHMUS https://m.edso0.ru/7f41837¢c
20\1 XUMUYECKUX peakiuii. Kpamxuii 0630p 7 Hepena
> npogheccuu Xumuka — ucciedosameis,

XUMUKA- CUHMemUKa.

3aKOH COXPaHEHHUS MACCHI BELIECTB. https://m.edsoo.ru/7f41837c
21\1 7 Hepena
6 XHWMHYECKUE yPAaBHEHUS

3aKOH COXPaHEHHUS MACCHI BELIECTB. https://m.eds00.ru/7f41837¢
22\1 8 Hepena
. XUMHUYECKHE YPABHEHUS

3aKOH COXPaHEHHUS MACCHI BELIECTB. https://m.eds00.ru/7f41837¢
23\1 8 Hepena
3 XUMHYECKUE yPAaBHEHUS

BhIUMCIIeHNs KOINYEeCTBA, MAacChl https://m.edso0.ru/7f41837¢
24\1 8 Hepena
9 BEIECTBA [10 YPABHEHUAM XUMHYECKUX
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Brrancnenus KOJIM4Ye€CTBA, MaCChI

https://m.edso00.ru/7f41837¢c

25\2 9 HepenA
0 BEIECTBA [10 YPABHEHUAM XUMHYECKUX
peaxiuit
2612 Knaccudukanus XMMHYECKUX peakIuii 6 wesenn https://m.edso0.ru/7f41837¢
1 (coeuHEn s, pa3IOKEHHs, 3AMELIEHHUS,
oOMeHa)
27\0 Kiaccuukaiys XMMHYECKUX PEAKIIMI 9 Hepens https://m.edsoo.ru/7f41837c
2 (coenuHenus, pa3noKeH s, 3aMELIEHUS,
oOMeHa)
M. B. JIoMOHOCOB — Yu€HBIHi- 10 Hepens | Ditpsi//m.edsoo.ru/7i41837c
§8\2 sHuuKiIoneauct. O000IICHHE 1
CHCTEMAaTH3aLUs 3HAHUI
29\2 O060011eHME U cUCTEMaTH3alMA3HaHUI 10 Hepens | Dites:/m.edsoo.ru/7f41837c
4
KonrposabHnasi pa6ora Nel no teme 10 Hepens | Mitpsiim.edsoo.u/7H1837c
;0\2 «BelecTsa 1 XUMHUYECKHE PeaAKIIHN»
31v Bo3ayx — cMech razos. CocTas BO3IyXa. 11 Hepens | hitpsi/m.edsoo.ru/7i41837c
Kucnopox — anemeHT u npocroe
BemiecTBO. O30H
30 ®u3nYecKre U XUMUYECKHE CBOMCTBA 11 Hepens | Ditps:/m.edsoo.ru/7f41837c
KUCII0poa
(peakiuu okucienus, roperue). [TousaTre
00 okcuaax
Crioco0bI TIOSIyYEHHUsT KUCIIOPO/Ia B 11 Hepenn | Ditpsi//m.edsoo.ru/7i41837c
1abopaToOpuu U
33\3 npoMsiieHHOCTH. [IpuMeHenme
kucnopona Kpamkoe onucanue
npouzsoocmea 340 "Camapckuti
KUCI0POOHDLU 34600
TemnoBoii 3pPEKT XUMHIECKON PEaKIINH, 12 Hepenn | hitpsi/m.edsoo.ru/7f41837c
34\4 MOHATHE O TCPMOXUMHUYECCKOM YpaBHCHHUH,

9K30- 1
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OHAOTCPMHUYCCKUX PCAKIIUAX

https://m.edso00.ru/7f41837¢c

TennoBoi 3¢ HEeKT XUMUIECKOHN peaKIn, 12 Hepens
35\5 MOHATHE O TEPMOXUMUYECKOM YPAaBHEHUH, 1
9K30- U

DHAOTEPMHUYECKUX PEAKLIUAX

https://m.edso00.ru/7f41837¢c

TomnuBo (HeQTh, yroib U METaH). 12Henens
36\6 3arpsi3HeHUE BO3/1yXa, CIIOCOOBI €ro 1
npenoTBpaieHus. Kpamkuii 0630p
npogeccuu XuMuKka-sK0102d.

https://m.edso0.ru/7f41837¢c

37 [IpakTuueckas padota Ne 3 mo Teme 1 1 13 Hepens
«[TonydeHue u coOrpaHue KKCIOpoa,
W3Yy4YECHHUE E€r0 CBOMCTB)
38\8 | Ilposepounas padora 1 1 13 vepens | Ditpsi/m.edsoo.ru/7f41837c
«Knaccupukanus peakuuin
39\1 | Bogopoa — 3IEMEHT U IPOCTOE 1 13 Hepens | Ditpsi//m.edsoo.ru/741837c
BemiecTBo. Haxoxxnenne
B TIPUPOJIE https://m.edsoo.ru/7f41837c
40\2 dusnyeckue 1 XUMUYECKHE CBOMCTBA 1 14 https://m.eds00.ru/7f41837¢
Bojopona. [Ipumenenne Bogopoaa HeaenA
41\3 [ToHsITHE O KUCIIOTAaX M COJIIX 1 14 https://m.edsoo.ru/7f41837c
Hesens
42\4 [ToHsITHE O KMCIOTAX U COISX 1 14 https://m.edsoo.ru/7f41837c
Hesens
43\5 CriocoObI MoTy4eHHst BOJIOPOia B 1 15 https://m.eds00.ru/7f41837¢
nabopaTopuu Hegenn
e ITpakTnueckas pabora Ne 4 110 Teme 1 L 15 hitps://m.edsoo.1i/7#41837¢
«[lomy4yenne u cobupanue BOAOPOA, HeaenA
W3y4YECHHUE ETO CBOMCTB)
45\7 MonspHsIif 006EM ra3oB. 3aKoH 1 15 hitps://m.edsoo.ni/7f41837¢
ABoraJzipo Henena
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https://m.edso00.ru/7f41837¢c

46\8 Brruncinenus o00béMa, KOIUUECTBA 16
BEIIIECTBA r'a3a 10 €ro U3BECTHOMY HeaenA
KOJINYECTBY BEUIECTBA MIIK 00BEMY
Boluncienus 00bEMOB Ta30B 110 16 hitps://m.edsoo.1i/7141837¢
NS YPaBHEHUIO PEAKLIMM HA OCHOBE 3aKOHA HeAenA
00BEMHBIX OTHOIIICHHI ra30B
Briunciiennsi 005EM0B Ia30B Mo 16 hitps://m.edso0.ru/7f41837¢
48\10 YPABHEHHIO PeaKINi HA OCHOBE Heaena
3aK0HA 00bEMHBIX OTHOIIEHHI Ta30B.
IIpoBepounasi padora
49\1 dusnyecKre U XMMUYECKHE CBONCTBA 17 hitps://m.edsoo.1/7141837¢
BO/JIBI Heaens
50\2 CocraB ocHoBanuii. [Toustue 00 17 hitps://m.edso0.r/7f41837¢
WHJIMKATOpax Heaens
Bona kak pacTBopuTenb. HacklmeHHbIe 1 17 hitps://m.edsoo.1i/7#41837¢
51\3 HEHACBIIIEHHbIE pacTBOpPBI. MaccoBast HeaenAa
JI0JIs1 BEIIECTBA B PacTBOPE. 3HAKOMCMBO
¢ npogpeccueti 1abopanma
XUMUYECKO20 AHATU3A.
ITpakTrueckas pabora Ne 5 1o Teme 18 hiips://m.edsoo.ruf7i41837¢
52\4 «IIpuroroBiieHHE PaCTBOPOB C HEAENA
OTpeIeICHHON MacCOBOM JI0JIeH
pPacTBOPEHHOIO BEIIECTBAY
53\5 O606IIIeHIe 3HAHHIT TT0 TeMe 18 https://m.edso0.ru/7f41837¢
Heaens
54\6 Kourtpoibnasi pagora Ne2 no teme 18 https://m.edso0.ru/7f41837¢
«Kucsopon. Hepena
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Boaopoa. Boxay»

https://m.edso0.ru/7f41837¢c

55\1 Oxcupsl: cocTaB, KIacCHpUKaIus, 19 Hepenn
HOMEHKJIaTypa

56\2 [MonyuyeHre M XUMHYECKHE CBOWCTBA 19 Hepens | Ditpsi//m.edsoo.ru/7f41837¢
KUCIOTHBIX, OCHOBHBIX M aM(OTEPHBIX
OKCHJIOB

5A3 [MosydeHre 1 XAMHYECKHE CBONCTBA 19 Hepens | Dups://m.edsoo.r/7f41837¢
KHCIIOTHBIX, OCHOBHBIX U aM(OTEPHBIX
OKCHJIOB

58\4 20 Hegens https://m.edsoo.ru/7f41837¢
OcHoBaHHS: COCTaB, KIIACCU(PUKALIUS,
HOMEHKJIaTypa

59\5 [MoyyeHue ¥ XUMUIECKHE CBOWCTBA 20 Hepenn | Nitpsi//m.edsoo.ru/741837c
OCHOBaHUI

60\6 [MoyyeHue ¥ XUMUIECKHE CBOWCTBA 20 Hepenn | Ditpsi//m.edsoo.ru/741837c
OCHOBaHUI

61\7 KucnoTsl: cocTaB, Kiaccupukarus, 21 Hepens | Ditps://m.edsoo.ru/7f41837c
HOMEHKJIaTypa

62\8 [TosydeHre 1 XUMHUYECKHE CBOMCTBA 21 Hepens | hitps://m.edsoo.ru/7i41837c
KHCJIOT

63\9 [MonyueHre ¥ XMMHUYECKHE CBOMCTBA 21 Hepenn | Ditpsi//m.edsoo.ru/741837c
KHUCJIOT

6a\L Conu (cpeaHKe): HOMEHKIATYpa, 22 Hepens | hitpsi//m.edsoo.ru/7i41837c

0 CHOCOOBI MOJTyYEHUs, XUMUYECKUE
CBOICTBA

65\ Comu (cpe/HHe): HOMEHKIIATYpa, 22 Hepenn | hitpsi//m.edsoo.ru/7f41837c

1 CIIOCOOBI TOJTyYEH s, XUMUYECKHE
CBOIiCTBA
IMpaktrueckas padora Ne 6. Pemenne 22 vepenn | Ditpsi//m.edsoo.ru/7f41837c

66\1 SKCIIEpUMEHTAJIBHBIX 3a4a4 110 TEME

2

«OCHOBHBIE KJIACCHI HEOPTAaHUYECKUX
COEIUHEHUN)
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https://m.edso00.ru/7f41837¢c

67\1 ['eHeTHvecKas CBA3b MEKIY IinaccaMH 23 Hepena
3 HEOPraHUYECKUX COETUHEHHI
68\1 [eHeTHyecKas CBA3b MEXKIY I\(lﬂaccaMI/I 23Hepena https://m.edsoo.ru/7f41837c
4 HEOPraHMYECKUX COEAUHEHUM
6o\L I'eHeTHUeCKast CBSI3b MEIKIY I\(’HaccaMI/I 23 nepens | nites://m.edsoo.ru/7f41837c
5 HEOPraHMYECKUX COEAUHEHUM
70\1 O00011IEHNE U CHCTEMATU3ALMA3HAHUIA 24 vepenn | hitpsi/m.edsoo.ru/7f41837c
6
71\1 O0001IeHNE U CUCTEMATU3AMA3HAHUN 24 Hepens https://m.edsoo.ru/7f41837c
7
72\ KonTposbnas padora Ne3 no Teme 25 Hepens https://m.eds00.ru/7f41837¢
3 "OCHOBHBIE KJIACCHI
HEOPraHN4YeCKNX COeIMHeHuil"
73\ [epBbIie NONBITKH KIacCU(DUKAITUH 25 Hepens https://m.eds00.ru/7f41837¢
XHMHYECKUX
anemeHToB. [IoHATHE O rpynmax
CXOJHBIX 3JIEMEHTOB
2a\2 HepHO JMYECKHUIT 3aKOH U 25 Hepens https://m.edso0.ru/7f41837¢c
[Meproarueckas cucTeMa XMMHYECKUX
anemenToB 1. 1. Meneneena
75\3 [Teproibl, TPYIIIBI, OATPYIIITBI 26 Hepens https://m.edso0.ru/7f41837c
76\4 Crpoenue atomoB. CoCTaB aTOMHBIX 26 Hegens hitps://m.edsoo./7141637¢
siaep. M3oTomnsl
e CTpoeHHe >IeKTPOHHEIX 0007I0UeK 26 Hegensa hitps://m.edsoo.ru/7f41837¢
aToOMOB 2n1eMeHTOB [lepuoanueckoin
cuctemsl [. 1. MenaeneeBa
78\ CTpoeHHe IeKTPOHHBIX 000JI0UeK 27 Hepens https://m.edso0.ru/7f41837¢
aToMoB dyieMeHTOB [leproauueckoii
cucteMsl /. 1. MenaeneeBa
XapakTepucTuKa XUMHUYECKOTO 27 Hepenn hitps://m.edso0.1i/7141837¢
79\7 3JIEMEHTA 110 €T0 IOJIOKECHHIO B

ITepnonnueckoii cucreme /. U.
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Menneneena

https://m.edso0.ru/7f41837¢c

3nauenue [lepuoanvyecKoro 3aKkoHa 27 Hepena
80\8 JUISL pa3BUTHSI HAYKU W MPAKTUKH. J].
N. MenaeneeB — y4CHbI, eAaror 1
IpaXKIaHUH
PesepHblii ypok. OGo0IIeHHE 1 28 Hepens https://m.edsoo.ru/7f41837c
81\9 CUCTEMaTHU3alMs 3HAHUMN
KonTpoanHnas padora Ned no Teme 28 Hepens https://m.edsoo.ru/7f41837¢c
82\1 «CTtpoenue aToMa. XumMH4ecKasi
0 cBs13b» / Beepoccuiickas
NpoBepoYHas padora
83\1 DIIEKTPOOTPHULIATEBHOCTHATOMOBX UMH 28 Hepena hitps://m.edso0.ru/7f41837¢
YECKUXDJIEMEHTOB
84\2 DIIEKTPOOTPHUIIATETBHOCTHATOMOBX UMH 29 Hepens https://m.edsoo.ru/7f41837c
YECKUXDJIEMEHTOB
85\3 HoHHagXMMHYECKASICBS3h 29 Hepens hiips://m.edsoo.ruf7i41837¢
86\4 KoBajieHTHASONIAPHASX UMUYECKASICB 29 Hepena hitps://m.edsoo.1i/7#41837¢
35
87\5 KoBasieHTHasTHETTOMSAPHAS X UMHYECKasT 30 Hepens https://m.eds00.ru/7f41837¢
CBA3b
88\6 Menamyeckas XMMAYECKas CBA3b 30 Hepens https://m.eds00.ru/7f41837¢
89\7 THIIBI KPHCTALTHYECKAX PENIETOK U 30 Hepens hitps://m.edsoo./7¢41837¢
UX XapPaKTEPUCTUKH
TIpHUNHBI MHOTOOGPA3Hsl BELLECTB, https://m.edsoo.ru/7f41837¢c
90\8 . 31 Hepens
3aBUCHMOCTB CBOMCTB BELIECTB OT
COCTaBa ¥ CTPOEHHUS
91\9 CrerneHb OKUCICHUS 31 Hepens https://m.eds00.ru/7f41837¢
92\1 OKUCIIUTENBLHO- 31 Hepens https://m.edsoo.ru/7f41837¢c
0 BOCCTaHOBHUTEIIbHBIEPEAKIMU
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XUMU4YecKue 3JIeMEHTBl —

https://m.edso00.ru/7f41837¢c

93\1 1 32 Hepena
1 OKHUCJIUTENH U BOCCTAHOBUTEIIH
CoCTaBleHHE YPAaBHEHHUI https://m.edsoo.ru/7f41837c
94\1 OKHCJIUTEIIBHO- 1 32 Hepena
2 BOCCTaHOBUTEJIBHBIX PEAKLIMI, METOJ
AJIEKTPOHHOTO OasaHca
o511 Pe3epBHBI YPOK. O6061].[6HI/Ie " . 32 wegens https://m.edsoo.ru/7f41837c
3 CUCTEMaTU3alMs 3HAHUM 110 TEME
«CTpoeHue aToma.
XHUMHYECKAsICBS3b)
PesepBHblil ypok. OGoGLeHN e 1 https://m.edsoo.ru/7f41837¢c
96\1 CUCTeMaTHU3aLMs 1 33 Hepens
4 3HaHu# 1o reme «CTpoeHue aroma.
Xumudeckasca3by, BIIP
KoHTponbHast paboTa: https://m.edsoo.ru/7f41837c
97\1 1 33 Hepena
5 «Ctpoenue aroma. XuMU4eCcKas
CBSI3b)»
98\1 PesepeHblii ypok. OTpaboTka 1 33 Hepena https.//m.edsoo.u/7f41837c
TpyAHbIX 3a1aHuii BITP
99\2 PesepBHblii ypok. OTpaboTka 1 34 Hepens https://m.edsoo.ru/7f41837c
TpyAHbIX 3anaduii BITP
100\ | PesepeHblii ypok. OTpaboTka 1 34 Hepens https.//m.edsoo.u/7f41837c
3 TpyIHbIX 3ananui BIIP
101\ | Pe3sepausiii ypok. OTpaboTka 1 34 Hepens hiips://m.eds00.1u/7141837¢
4 TpyIHbIX 3ananui BIIP
102\ | Pe3sepaHsiii ypok. OTpaboTka 1 34 Hepens hiips://m.eds00.1u/7141837¢
5 TpyIHbIX 3anaHui BIIP
OBILIEE KOJINWYECTBO YACOB 1O 102

INPOI'PAMME
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9 KJIACC

Ne KoanyecrBouacos DJIEKTPOHHBIE pecypchbl
Temaypoka JaransyuyeH
Bcero Konrtpoas IIpakTnue st
n HbICPA0OT cKkuepadooT
/ bl bl
n
Ilepuoanueckuii 3aKoH. bubnnoreka [IOK
[Tepuoaunueckas cucrema https://m.edsoo.ru/7f41a636
XUMHYeCKHX 3neMeHToB /1. 1.
1/1 A 1 1 Hepena
Menpeneena.
XHUMHUYECKHUE MPOU3BOJICTBA
Camapckoii oonactu. CpeaHue
CrielMagbHbIe YUYeOHbIC 3aBECHUS
JUTSL TIOJTYYE€HUSI XUMUYECKUX
cnenuanbHocTeil. BY3b1
XUMHUYECKOTO TTPOdUIIs.
CTpoeHue aTOMOB. Buomunoreka 11OK
2/2 P 1 1 Hepens _ 1
[TocnenoBaTeIbHOCTh 3aTOTHEHHS https://m.edsoo0.ru/7f41a636
AJIIEKTPOHHBIX OpOUTANIEH aTOMOB
MaJibIX IEPHOJIOB.
OcoO0eHHOCTH 3a0JTHCHUS bubmuorexa [JOK
3/3 . 1 1 Hepens i
DIIEKTPOHHBIX OPOUTATIEH aTOMOB https://m.edsoo.ru/7f41a636
O0JBIINX TEPUOIOB
CreneHb OKUCIIEHUS U bubnmnoreka [IOK
4/4 5 1 2 Hepena httos://m.ed /7f
BAJICHTHOCTH. BH/IBI XMMHUECKO# ttps://m.edsoo.ru/7f41a636
CBSI3U
THIbI KPUCTAIMYECKUX PEIICTOK, Bbubnunoreka [IOK
5/5 P P 1 2 Hegena _ 1
0COOEHHOCTH CTPOCHHUS https://m.edsoo.ru/7f41a636
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KPUCTAJTIMYECKUX PELIETOK

3aBHUCHUMOCTEH CBOVICTB BEIIECTBA

bub6mmoteka [IOK
https://m.edsoo.ru/7f41a636

6/6 OT THUIIAa KPUCTAIUIMYECKON 2 Hepens

PEUICTKHU U BUIa XUMHUYECKOI

CBSI3U

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

Buasr xuMuyaeckou CBSI3H U TUIIBI
17 . 3 Hepens

KPUCTAJUTMYECKUX PEIIETOK

PacuerHnic 3amaun https://m.edso0.ru/7f41a636
8/8 3 Hepena

PacuetHsie 3amaun https://m.edso0.ru/7f41a636
9/9 3 Hepena

KonTponbnas pabota Nel mo teme https://m.edsoo.ru/7f41a636
10/1 «IIoBTOpEHUE N 4 vepens
0 yrayOieHne 3HaHUu OCHOBHBIX

paszenoB Kypca 8 kiacca»

Krnaccupukamus XMMAYeCKHX https://m.edsoo.ru/7f41a636
11/1 N 4 Hepens

peaKIfii Mo pa3IMIHbIM

MIpU3HAKaM

DHepreTHKa XMMHUECKHX PEaKIHii. https://m.edsoo.ru/7f41a636
12/2 Tennosoii 4 Hepena

3¢ (hHeKT XUMUYECKOM peaKInu.

3akoH ['ecca u ero ciaeacTBus

TToHATHE O CKOPOCTH XUMHYECKOH https://m.edsoo.ru/7f41a636
13/3 5 Hepena

peakuuu. [IoHsATHE O TOMOTEHHBIX U
TEeTEPOre€HHBIX PEAKLUSX.
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14/4

ITousaTHE 0 XUMUUECKOM
paBHOBECHUM. q)aKTOpBI, BJIMAKOIIUEC

Ha CKOpPOCTb XHUMHUYECKOU p€aku U

II0JIOKEHUE XUMUYECKOTO
paBHOBecus. [TonsaTue o xaranuse.
®epmentsl. Uaruburopsr. OO0

«Hoesokytibviuwesckuii 3a4600
KAmManu3amoposy.

Camapckuil 34600 Kamaniu3amopos.

5 Hepens

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

15/5

OKHUCIIUTENILHO-
BOCCTAaHOBUTEJIbHBIC PEAKIIIH.
Ba)kHble OKMCIUTENH U
BoccraHoButenu. CBoiicTBa
MPOCTHIX BEIIECTB — METAJIOB U
HEMETAJIJIOB, KUCJIOT U COJIeH — B
CBETE MpeACTaBIeHUI 00

OKHCIIUTEIbHO-BOCCTAHOBUTEIILHBIX
peaKIusX.

5 Hepgena



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

16/1

PacTBopenue kak ¢puzuko-
XUMHUYECKHI Iporiecc.

Teopust 3JIEKTPOIUTHIECKON
nucconanuu. CuiibHbIE U cialbie
SJIEKTPOJIUTHI

6 Hepens

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

1772

HoHHoe nmpousBeeHne BOIbI.
Bonopoansliii nokazarenb

6 Hepens

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

18/3

DIIEKTPOTUTHIECKAS
JUCCOLIMAITUS KHCIIOT, OCHOBAHUI
U cosen

6 Hepens

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

19/4

PeaxnuunonnorooomMena

7 Hepena

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

20/5

CBoiicTBa KHACJIOTB CBETE
MpeACTaBICHUI 00

3JI€KTp0JII/ITI/I‘ICCKOI7I JUCComranuu.

KauecrBennbie PCaKM Ha HOHBI.

7 Hepena

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

21/6

CBOMCTBa OCHOBAaHUI B CBETE
IpeJICTaBIeHUH 00

3J'I€KTpOJ'IHTH‘-I€CKOI71 JUCCOoIIUan .

KauectBenunie
peaklMK Ha UOHBI.

7 Hepena

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

22/7

XMMHYECKHE CBOIICTBA COJIEN B
CBETE MpeICTaBIeHu 00
3JIEKTPOJIUTUYECKON AUCCOIUALINHI

8 Hepena

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

23/8

[ToHsiTHE O TUAPOTU3E COTEN.
O00011IeHNE U CUCTEMATU3ALUS
3HaHUH.

8 Hegena

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

24/9

[TpaxTrueckas pabora Ne 1.
«Pemienne sxcriepuMeHTaTBHBIX
3a1a9d»

8 Hepensa

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

25/1

KonTtponbsHas padora Ne2 o teme
«OIIEKTPOINTUY
eckas

9 Hepens

https://m.edsoo.ru/7f41a636
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JCCOLIMAIIHS.
Xumuueckuepea
KIIUU B
pacTBopax»

26/1

OOb1asxapakTepruCTUKaHEMETAIOB

9 Hegensa

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

27/2

OO01as XxapakTepucTUKa
rajJoreHoB. XUMHUYECKHUE CBOMCTBA
Ha IpUMeEpe Xjiopa

9 HepenAa

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

28/3

XnopoBoaopoa. CoJisiHast KUCIIOTa,
XWMHYECKHE CBOMCTBA, MOJYYEHHUE,
MIPUMEHEHHUE

10 Hepens

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



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

29/4

[IpakTuueckas pabora Ne 2 o
teme «llonydyeHue consiHon
KHUCIIOTBI, U3yUYCHHE e¢
CBOMCTB)»

10 HepenA

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

30/5

I'eHeTndeckue psbl TaJOTEHOB.
KauectBenHble peakuyuun
raJIOTCHOB

10 Hepena

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

31/6

Boruncnenus no ypaBHeHUSAM
XUMUYECKHUX PEaKIUH, eClin
OJIMH U3 PEareHTOB JaH B
HU30BITKE.

Dapmayeemuueckas
npomwvluiiennocms Camapckou

obracmu.

11 Hepena

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

32/7

KonTtponbHnas padora Ne3

11 Hepena

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

33/1

OO11ast xapakTepucTHKa
a1eMeHTOB VIA-rpynmsl

11 Hepena

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

34/2

AnnoTponHble MOAU(PUKALTUU
cepsl. Haxoxaenue cepol u e¢
COEIMHEHUH B IPUPOJIE.
XHUMHUYECKUECBOKCTBACEPHI

12 Hepena

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

35/3

CepoBoopo, CTpOEHUE,
buznUecCKre U XUMUYECKUE
CBOMCTBA

12 Hepena

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

36/4

Oxcuppl cepol. CepHasi KMCIIOTA,
buznyecKkne U XUMHUYECKHe
CBOMCTBA, TPUMEHEHHE

12 Hepena

https://m.edsoo.ru/7f41a636
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37/5

Xumudaeckue p€aKkuuu,
JIC)KalIHue B OCHOBE

IPOMBIIIJICHHOTO CII0c00a

MOJIYyYCHHA cepH0171 KHCJIOTHI.

XUMHUYECKOE 3arpsA3HEHUE
OKPYKaroILE Cpebl
coeMHEeHUsIMU cepbl. AO
«lIpomcunmesy -
npouU3800UmMenb CepHOl
kuciomsl 6 Camapckou
ooracmu.

13 Hepena

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

38/6

Brruncnenune MmaccoBoi JO0JIN
BbIXO/Jla MPOAYKTA PCAKIINU.

13 Hepena

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

39/7

I'enernueckue psibl
COEMHEHHI CEPBI.
KauecTBennbie peakuu Ha
MIPOU3BOJHBIE CEPBI.

13 Hepena

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

40/8

Konrtponsnas pabora Ned

14 Hepena

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



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

41/1

BbranciieHus Mo ypaBHEHUSAM
XUMHUYECKHX PEaKIni, €CIIu
OJIMH U3 PEareHTOB JIaH B
H30BITKE.

Dapmayesmuueckast
npomuvluiienHocms Camapckoti

obnacmu.

14 Hepens

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

42/2

OO61as xapakTepuCcTHKa
3JIEMEHTOB V A-IpyNIIbl.
A30T, pacupocTpaHeHue B
npupoze, pusnueckue u
XMMHUYECKHE CBOICTBA

14 Hepens

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

43/3

AMMHaK, ero GuU3nIecKue u
XHMHYECKHE CBOICTBA,
NOJTy9YeHUE ¥ TPUMEHEHHE

15 Hepens

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

44/4

[IpakTrueckast padora Ne 3 mo
teme «[lonmyueHne aMmuaka,
U3y4YCHHUE €r0 CBOWCTBY

15 Hepena

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

45/5

A3oTHas KUCIIoTa, €€
¢du3nueckre 1 XuMHUECKUe
cBorcTBa. [IpoBepounas
paborta

15 Hepens

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

46/6

Hcnons30BaHne HUTPATOB U
COJIE aMMOHHS B KA4ECTBE
MHUHEpaJIbHBIX yI00peHuil.
XVMHYECKOE 3arpsi3HEHUE
OKpYXKaroIllen cpepl
COEIMHEHUSIMU a30Ta.

1140 «KyubwviuwesAzomy, 1140
« Tonvsimmuazomy

(TOA3) — edywue
Xumuyeckue KOMIAHUU 8
Poccuu.

16 Hepens

https://m.edsoo.ru/7f41a636
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47/7

dochop. Oxcun bpochopa (V)
u pocdopnas kucnora,
du3nuecKkre 1 XUMUYECKHE
CBOMCTBA, IIOJIYYCHUE

16 Hepens

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

48/8

Hcnons3oBanue pocdaros B
KauyeCTBE MUHEPAIBHBIX
yIOOpEHUH.
3arpsi3HeHUenpUpoIHOMCpeabI
dbocharamu

16 Hepena

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

49/9

['eHEeTHYECKHUE PSIbI
coenuHeHUH a3ota u docdopa.
KauecTBeHHbBIC peaKIluK Ha
POHM3BOJIHBIC a30Ta U

docdopa.

17 Hepens

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

50/1

KonTposnbnas padoraNe5

17 Hepena

https://m.edsoo.ru/7f41a636
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51/1

Yraepon,
pacmpocTpaHeHue B
npupoe, Gusndeckue u
XUMHYECKHE CBOMCTBA

17 Hepena

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

52/2

Oxkcuppl yriaepoaa, ux
¢du3nvecKkre 1 XUMHYECKHE
CBOMCTBA. DKOJIOTUYECKUE
po0JIeMBbl, CBA3aHHBIE C
okcuoM yriuepona (IV)

18 Hepena

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

53/3

YronpHas KHCI0Ta U ¢ COJIU

18 Hepena

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

54/4

[IpakTuueckas pabora Ne 4
no teme "llonyuenue
YIJIEKUCIIOTO rasa.
KauecTBennas

peaxius Ha

KapOboHaT-uoH"

18 Hepena

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

55/5

[TepBoHavanbHbBIE TOHATUS
00 OpraHn4ecKkux BellecTBax
KaK O COCIUHCHHIX
yriaeposa.

Ipeonpusmus
Heghmenepepabamvisaiowell

NPOMBIULEHHOCIU
Camapcroii obracmu.

19 Hepena

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

56/6

Kpemnnii u ero
COoeIUHENN.3aBO]I
"Camapckuii Ctpoiidapdop".

19 Hepena

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

57/7

[TpaxkTnueckas padota Ne 5.
Pemenune

AKCIEPUMEHTAIBHBIX 3a/1a4
o TeMme «Baxkueimne
HEMETaJIJIBI B UX
COCIIMHECHMUS

19 Hepena

https://m.edsoo.ru/7f41a636
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58/8

['eneTrdeckue psbl
COCIMHEHUH yriiepoaa u

kpemuusi. KauectBeHHbIE
peaxkuu Ha KapOoOHaThI U
CHJIMKAThI

20 Hepena

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

59/9

bop. bopHasikuciora

20 Hepens

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

60/1

Kontposbnas padora Neb mo
teme «Baxuernmue
HEMETaJUIbl U UX
COETMHEHUS»

20 Hepens

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

61/1

OO011as XapakTeprucTUKa
XUMHYECKHX IIEMEHTOB —
METaJIOB Ha OCHOBAHUH HX
nonoxenus B [ICXD JI.H.
Menneneesa.
Mertannuieckast CBsI3b U

MeTaJuInyecKas
KpUCTAJIIIMYECKAasl peHICTKa.

21 Hepena

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



https://m.edsoo.ru/7f41a636
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Mertamnel A- u b-rpynn

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

62/2

dusznueckrecsocTBaMeTal
JIOB

21 Hepens

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

63/3

OO01IHMe XUMHYECKUE
CBOMCTBA METAJLJIOB.
DIIEKTPOXUMUYECKUN PSIJT
HaNPSHKEHUH METaJIJIOB

21 Hepens

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

64/4

XUMHYEeCKHE CBOMCTBA
METAJIO0B.
DIEKTPOXUMUYECKUN PSIJT
HaIPsHKEHUH METaJIIIOB

22 Hepens

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

65/5

O61111e crmocoobl
MOJTyYEHUST METAJUIOB.
CmuiaBbl. DNEKTpoIHN3
pacIuIaBoOB M PaCTBOPOB
colel Kak OquH

U3 CIIOCOOOB MOTY4YEHUs
METaJIOB

22 Hepens

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

66/6

ITonsTHE O KOppPO3UHU
METAaJUIOB.
Memannypeuueckoe
npouzeoocmeo Camapckotl
obnacmu

22 Hepens

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

67/7

Brraucnenus 1o
YpaBHEHUSAM XUMHYECKUX
peaKuii, €CIIi OJIUH U3
pEareHTOB COAEPKUT
MIPUMECH

23 Hepens

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

68/8

Kontponbnas pabora Ne7

23 Hepens

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

69/1

Mertannsl A-rpymi.
[Ienounkie METAJILI.

Haxoxnenue B mpupoze.
CBoiicTBa HICIOYHEIX

23 Hepens

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

70/2

OKcuabl U THUIPOKCHUIBI
HATPUS U KaJIUs

24 Hepens

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

71/3

[llenoyno3eMenbHbIS
METAJUIBI — KAJIBIUN U
Maraui

24 Hepens

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

72/4

Baxknelmecoe tTMHEHUSIKAI
BIUS

24 Hepens

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

73/5

JKeécTKOoCTh BOIBI U
CIOCOOBI €€ YCTpPaHEHHUS

25 Hepens

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

74/6

[IpakTuueckas padota Ne
6 mo teme "JKécTkoCTh
BOJIbI I METOJIBI €€
ycTpaHeHus"

25 Hepens

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

75/7

Paznuunbie TUIIBI
BBIYHCIIEHUH 110
YpaBHEHUSAM XUMHUYECKUX
peaxkuui

25 Hepens

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

76/8

ATOMUHUN

26 Hepens

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

77/9

AMpoTepHbIe cBOMCTBA
OKCHJIa U TUAPOKCH]IA

26 Hepens

https://m.edsoo.ru/7f41a636
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OO011ast XapaKTepUCTHKA 26 Hegens https://m.edsoo.ru/7f41a636
38/1 MeTaJyioB b-rpynn

(MOGOYHBIX MOATPYIIN)

Menp u cepedpo. 27 Hepenst https://m.edsoo.ru/7f41a636
19/1 [IpencraBnenus 06

aMMHAYHBIX KOMILJIEKCax

cepebpa u Meu.
80/1 L{uHK. 27 Hepena https://m.edsoo.ru/7f41a636
2
81/1 AmMdoTepHbIC CBOICTBA 27 Hepena https://m.edsoo.ru/7f41a636
3 OKCHJIa ¥l THJIPOKCHUAA

HAHKA
82/1 Keneso. 28 Hepena https://m.edso0.ru/7f41a636
4

OKcuapbl, THIPOKCUBI U 28 Hepens https://m.edsoo.ru/7f41a636
23/1 conu xene3a (1) u

xenesa (111)
84/1 UyryH u cTajbh — CIUIaBBI 28 Hepenst https://m.edsoo.ru/7f41a636
6 JKee3a

[pakTrueckas pabora Ne 29 Hegens https://m.edsoo.ru/7f41a636
85/1 7. Pemmenne
7 AKCIIEPUMEHTABHBIX

3a/1a4 110 TEME

«Baxkneimniie MeTaibl U

UX COCTUHEHMS»

BrrynciieHus mo 29 Hepenn https://m.edsoo.ru/7f41a636
86/1 ypaBHeIEI/IﬂM XUMHYECKUX
3 peaKIuii, ecIu OJUH U3

peareHToB JIaH B U30BITKE
WIH
COJIEP’KUT MPUMECH.

BrruncnenusiMaccoBonIon
WBBIXOJAMPOTYKTapPEaKIH
58



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

87/1 BBIHI/ISJ‘[CHI/I}{ cocTaBa 29 Hepenst https://m.edsoo.ru/7f41a636
9 CMece ¢ UCTO0JIb30BaHUEM

pEeUIeHUs] CUCTEM

ypaBHEHUH

PazuyuHbIe TUIIBI 30 Hegenst https://m.edsoo.ru/7f41a636
§8/2 BBIUYHCJICHHH 11O

YpaBHEHUSAM XUMHUYECKUX

peaKkuuii
89/2 O0o061IeHuE U 30 Hepena https://m.edsoo.ru/7f41a636
1 CHCTEeMAaTH3alMsI3HAHIN
902 KonTponbHas pabora Ne§ 30 Hegenst https://m.edsoo.ru/7f41a636
) mo Teme «Baxkueiiime

METaJUIbl M UX

COCIMHEHMS

Be3onacuoe 31 Hepenst https://m.edsoo.ru/7f41a636
91/1 HCIOIb30BaHUE BEIIECTB U

XUMUYECKHUX PEaKLUi B

OBITY
92/2 HoBsie matepuaisl u 31 Hepenst https://m.edsoo.ru/7f41a636

TexHoJoruu. [TpuHIUIBI
«3ENEHON XUMUI)



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

93/3

XuMUs 1 310pOBbE

31 HepensA

94/4

XuMHueckoe
3arpsisHEHHE
OKpPYKaroIlen CpeIbl.
[TonsiTre o npeaenbHO
JIONTYCTUMOM
KOHIICHTPAIIUHU BEIICCTB
(ITAK). IIpobremut
axonocuu Camapckoti

obnacmu.
IIpogpeccuonanvhvie
003aHHOCMU XUMUKA-

IKoJ102A4

32 Hepens

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

95/5

DKOJIOTHUYECKHE
poOJIEMBI, CBSI3aHHBIE C

COE€IUHEHUAMU
yriepojia, a3oTa, Cephl,
TSOKENBIX MeTaj10B.Poiib
XUMUU B PEIIEHUH
9KOJIOTHYECKHUX TpobeM

32 HepenA

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

96/1

[I3ullCXD B cBeTe
TEOPHUH CTPOEHUS aTOMa.

3aKOHOMEPHOCTH B
U3MEHEHNU CBOWCTB
XUMHYECKUX

DJIEMEHTOB U UX
COEIMHEHUH B IEPHOIAX
u rpynmnax. O6o061ienue
W CUCTEMaTH3aIus
3HAHUI

32 Hepens

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

97/2

CTpoeHue BelecTBa B
TBEPJAOM, KUJIKOM U
ra3oo0pa3HoOM

33 Hepens

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



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

COCTOSTHHH. BUIbI
XUMHYECKOM CBSI3H.
O0o0061IeH e U
cHCTeMaTH3aIus 3HaHUuH

98/3

Knaccudukanmst
XUMHYECKUX PEAKLIHI
M0 Pa3IUYHBIM
MIPU3HAKaM.
O0o061IeHNE U
CHCTEMAaTHU3aIlH
3HAHHM.

33 Hepens

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

99/4

XHUMHYECKUE PEAKIUU B
pactBopax. I'uaponus
COJIEH.

CBoiicTBa KHUCIIOT,
OCHOBaHHUI U COJIEH B
CBETE NPEACTABICHUIN
00 DIIEKTPOITUTUIECKON
JIACCOITNAITHH.
O0001menue u
CHCTEeMaTH3aIns
3HaHUM.

33 Hepens

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

100/

[IpakTuyeckas padora No
8. PemieHue

AKCIIEPUMEHTAIIbHBIX
3a7a4 110 TeEME
«KauecTBeHHEbIE
pPEaKIuy Ha HOHBD)

34Hepensn

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



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

101/6

[TpakTrueckas pabora Ne
9. Pemenue

SKCHICPUMCHTAIIbHBIX
3aaa4 110 TCME
«KauecTBeHHEIC pe€akunu
Ha MOHBID»

34 Hepena

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

102/7

0O0001EeHue 1
CHCTEMAaTH3aLH

3HaHul. O3naxomaenue ¢
600mp€6060HHblMu,

nepcneKmueHbLMU
npogeccusamu, ¢
nPUOPUMEMHbIMU
Kaacmepamu u
ompacasamu
cneyuanuzayuu

IKOHOMUKU Camapcxoeo
pecuona.

34 Hepensa

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

OBIIEE KOJIMYECTBO
YACOB I10 ITPOI'PAMME

102



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

IPOBEPSIEMBIE TPEEOBAHMUS K PE3YJIBTATAM OCBOEHUS
OCHOBHOMOBPA3OBATEJBHOM [TIPOT'PAMMBI

8 KJIACC

Koanposepsiemorope3syiabtata

IIpoBepsiemble npeiMeTHbIE Pe3yJIbTATHI 0CBOEHUSI
OCHOBHO# 00pa30BaTeJILHON MPOrpaMMbl OCHOBHOI'O
0011ero o6pa3oBaHus

Ilo Teme: ((HCpBOHa‘IaJ'IBHBIC XHUMHUYCCKUC ITOHATHS

11

pacKpbIBaTh CMBICT OCHOBHBIX XWUMHUYECKUX TOHSITHM:
aToM, MOJIeKyJa, XHMMUYECKUH 3JEMEHT, IpPOCTOoe
BEIIECTBO, CJIOKHOE BEILECTBO, CMECh (OJHOpOAHAs U
HEOJHOPOJHAsA), BAJICHTHOCTb, OTHOCUTENIbHAsI aTOMHas U
MOJICKYJISIpHAsi Macca, KOJMYECTBO BEIIECTBA, MOJb,
MOJISIpHAsl Macca, MaccoBasi J10J1s1 XUMUYECKOT0 3JIEMEHTa B
COEIMHEHUH, MOJSPHBII OO0BEM, XHMMHUYECKas peaxius,
KJaccu(UKanusl peaKiyii: peaklul COCIMHEHUS, PeaKIuu
pa3oKeHus, PeakLuu 3aMEILEHHs], peaKu OOMEHa, K30~
Y SHJOTEPMHUYECKUE PEAKIUH, TeIIIOBOH d(P(PEKT peaKium,
pacTBOp, MaccoBasg  J0Js  BewlecTBa  (NIPOLEHTHAs
KOHIIEHTpAllUs1) B pacTBOpE

1.2

UJUTFOCTPUPOBATh  B3aMMOCBS3b OCHOBHBIX XMMHYECKUX
MOHATUN W TPUMEHATh OTH IOHATUS IPU ONUCAHUU
BEILIECTB U UX IIPEBPALLECHAN

13

HCIIOb30BaTh XMMUYECKYI0 CUMBOJIMKY JJII COCTABIICHUS
(hopMyJ1 BEIECTB U YPaBHEHUH XUMHUECKUX PEeaKIUi

14

PACKPBIBATE CMBICJT 3aKOHOB COXpaHCHHA MACChbl BEIICCTB,
MMOCTOSTHCTBA COCTaBa, aTOMHO-MOJICKYJISIPHOTO YYCHUS,
3aKoHa ABOTraapo

15

OIpPECACIIATh BAJICHTHOCTh ATOMOB 3JICMCHTOB B 6I/IHapHI>IX
COCAMHCHUAX

1.6

KJIacCU(UIUPOBATh XUMUYECKUE peakluu (M0 4UcIy U
COCTaBYy YYaCTBYIOLIUX B PEAKLIMK BELIECTB, 10 TEILIOBOMY

dbdexty)

1.7

BBIYUCIIATH OTHOCUTEJIBHYIO MOJICKYJSIPHYIO M MOJISIPHYIO
MAacCChl BELIECTB

18

BBIYHCTISTH MAaCCOBYIO JIOJIF0 XUMHUYECKOTO DJIEMEHTa I10
dhopmyne coenuHeHuS,

1.9

BBIYUCIIATE MAaCCOBYIO JJOJIFO BEIIECTBA B paCTBOPEC




1.10

OPUMCHATh CCTCCTBCHHOHAYYHBIC MCTOJbI IMO3HAHHA —
HaGJIIOlleHI/IG, HU3MCPCHUC, MOICIUPOBAHUC, SKCIICPUMCHT

(peanbHbBIN ¥ MBICJICHHBII)

IIo Teme: «BaxHenmue npeacTaBUTENIN HEOPraHUYECKUX
BELIECTB»

2.1

PaCKpbIBATb CMBICII OCHOBHBIX XHWMHYCCKUX MOHSITHM:
OKCHJ, KMCJIOTa, OCHOBAaHHUE, COJIb

2.2

OIIPEAETATh MPUHAUIC)KHOCTh BELIECTB K ONPEACICHHOMY
KJIacCy COeIMHEHHI 1o (hopMyam

2.3

KHaCCI/I(1)I/II_[I/IPOBaTBHeOpFaHI/I‘-IeCKI/IeBeH_[eCTBa

2.4

XapakTepu3oBaTh  (OMUCHIBATh) OOIIME  XUMHUYECKHE
CBOMCTBa BEILIECTB pa3JIMYHBIX KJIACCOB, IOATBEPXKAas
ONHMCaHWE  MpHUMEpPaMHU  MOJIEKYJISPHBIX  ypaBHEHMH
COOTBETCTBYIOLINX XUMUYECKUX PEAKIUH

2.5

IIPOTHO3UPOBATH CBOICTBa BC€IICCTB B 3aBUCUMOCTH OT UX
Ka4€CTBCHHOI'O cocCTaBa, BO3MOXHOCTHU IMIPOTCKAHUA
XUMHNYCCKHUX npeBpameHI/Iﬁ B pa3JIMYHbIX YCIOBUAX

2.6

CJIeI0BATh IMPAaBWJIaM I10Jb30BAHUS XMMHYECKOM MOCYHOU
u JabopaTOpHBIM 000pYIOBaHMEM, a TAaKXKE IpaBUIIaM
oOpalieHuss C  BEUIeCTBAaMH B COOTBETCTBUU  C
UHCTPYKLUMSAMH IO  BBIIOJHEHHIO  JIaDOPAaTOPHBIX
XMMHUYECKHX OIBITOB MO TMOJYYEHHI0 U COOUpPAHUIO
razoo0pa3HbpIX  BemIeCTB (BOJOpPOJa W  KHUCIOPOJa),
MIPUTOTOBJIEHUIO PAcTBOPOB C OIPENEICHHOW MacCcOBOM
JoJIell  pacTBOPEHHOIO  BEIIECTBA, IUIAHUPOBATh U
MIPOBOAUTH XUMUYECKUE HKCIIEPUMEHTHINO pACIIO3HABAHHUIO
pacTBOpPOB LIEJIOUYEH M KUCJIOT C IOMOIIBbI MHIMKATOPOB
(;makmyc, GpeHondranenH, METHIIOPAHK U IPyTHE)

2.7

IIpOBOAUTDH paC‘IéTLI 10 YpaBHCHHIO XUMHUYECKOH pcakunuun

I[To Tteme: «llepuogmueckuii 3akoH U Ilepuogmueckas
cucreMa xumuueckux »sneMeHToB Jl. . Menneneesa.
CrpoenueatomMoB. XUMHUYECKAACBSA3b.  OKHUCIUTENIBHO-
BOCCTaHOBUTEIIbHBIEPEAKIII

3.1

PaACKpPBIBATE CMBICII OCHOBHBIX XUMHWYECKHUX TOHSITHM: AApO
aToMma, BHCKTpOHHHﬁ clioit aToMa, aTOMHas Op6I/ITaJ'H:,
paanyc atoMa, XUMHYCCKasA CBA3b, MMOJISIPHAA U HCTIOJIAPHAA
KOBAJICHTHAA CBA3b, JJICKTPOOTPULATCIIBHOCTb, HWOHHAA
CBsA3b, HOH, KATHOH, aHHUOH, CTCIICHb OKMCJICHUA

3.2

KJ'IaCCI/I(I)I/H_II/IpOBaTI)XI/IMI/I‘IeCKI/IGBJ'IeMeHTI)I




3.3

OMKUCBHIBATh M  XapaKTEPH30BaTh TaOIUUYHYIO (HOpMy
[lepuonuveckoit  CUCTEMBI ~ XUMHUYECKHX  DIIEMECHTOB:
pa3nuyath TOHSATHUS «TJIaBHAs MmoAarpymnmna (Arpymnmna)y u
«mmobounass  moarpynma  (brpymma)»,  «Mameiey  H
«OOITBIITNEY TIEPHOIBI

34

packpeiBaTh  cMbica  Ilepuogmueckoro 3akona J[.H.
MeHneneena: JIEMOHCTPUPOBATH IMOHUMAaHHE
MEPUOJINYECKON  3aBUCHUMOCTH  CBOWMCTB  XMMHYECKUX
3JIEMEHTOB OT UX NOJI0KeHUs B [lepuoanueckoil cucreme

35

COOTHOCHTH O0O3HAYEHUs, KOTOPhIE MMEIOTCA B TaOIuUIe
«Ilepuoguyeckas cucrema XuUMUYECKHX diemeHToB J[I..
MenpeneeBa» ¢ YUCIOBBIMU XapaKTEPUCTHUKAMHU CTPOCHUS
aTOMOB XUMHYECKHX 3JIEMEHTOB (COCTaB M 3apsal sjpa,
ofliee 4YMCIO 3JIEKTPOHOBHM paclpeieseHue ux 1o
AJIEKTPOHHBIM CIIOSIM)

3.6

OonpeaAcCIATh CTCIICHbL OKHCJIICHHUA 3JICMCHTOB B 6I/IHapHLIX
COCIUHCHUAX

3.7

OTPENIEATh BUJ XMMHUUYECKOW CBSA3U (KOBAJICHTHAs U
VMOHHAsI)B HEOPTaHUYECKUX COCTMHEHUSIX

9 KUIIACC

Konnposepsiemoropesyabrara

IIpoBepsiemble MpeAMeTHbIE Pe3yJbTAThl 0CBOCHUS
OCHOBHOI1 00pa3oBaTe/IbHON NPOrPaMMbl OCHOBHOI'O
0011ero oopazoBaHus

IIo Teme: «BeliecTBo U XUMHUYECKast peakuusa»

11

pPacKpbIBaTh CMBICI OCHOBHBIX XHWMHUYECKUX TMOHSATHM:
pacTBop, JIEKTPOJIUTHI, HEDJIEKTPOJIUTHI,
MEKTPOJINTUYECKAsT JAUCCOLMALMS, pEaKkUUd HOHHOTO
oOMeHa,  KaraliuM3aTtop,  XHMHYECKOe  paBHOBECHE,
oOpaTuMble u HeoOpaTumble peaKuuy,
OKHUCJINTEIIbHOBOCCTAHOBUTEIBHBIE PEAKIMM, OKUCIHUTEID,
BOCCTAaHOBUTENIb,  OKHCIEHHME W  BOCCTAHOBJICHHE,
AJUIOTPOMHS, aMmpOoTepHOCTh,  XMMHMUECKas  CBs3b
(xoBaJIeHTHAas, HOHHAs, METAJUIMYECKast), KpUCTalInyecKas
pEeLIeTKa, CIUIaBbl, CKOPOCTh XMMHUYECKOHN peaKiuu

1.2

HUIUTIOCTPUPOBATh B3aMMOCBA3b OCHOBHBIX XHMHUUYCCKHX
MOHATHH U NOPpUMCHATH OTU TMOHATUA TIpU OIHWCAHHUU
BCIICCTB U UX HpCBpaH_ICHI/Iﬁ

13

COCTaBJIATh YPABHEHUS AIEKTPOIUTUYECKON AUCCOLMALIMI
KHUCJIOT, WIEJOYEH U COJieH, TMOJHBIE M COKpPAILCHHBIC
ypaBHEHUS PEaKIIUii HOHHOTO OOMEHa




14

PacKpbIBaTh CYITHOCTh OKHUCITUTEIIBHO-BOCCTAHOBUTEIBHBIX
peakiuil  MOCPEACTBOM  COCTABJICHHUS  DJIEKTPOHHOTO
OaJlaHca ATUX peaKIui

15

MIPOBOJUTH PACUCTHI IO YPABHEHUIO XUMUYECKOM peakiuu

ITo Temam: «HemeTaibl ¥ UX cOeTUHEHUA» U «MeTaisl U
HUX COEIUHEHUI»

2.1

XapakTepu30BaTh (OMHUCHIBATh) OOLIME U CHEIH(PHUECKUE
XMMHYECKHE CBOICTBA MPOCTHIX U CIOXKHBIX BEIIECTB,
MOATBEPKAAsl OINMCAHWE TPHUMEPAMH MOJICKYJSPHBIX U
WMOHHBIX YpaBHEHUIl COOTBETCTBYIOIIMX XHMHUYECKUX
peakuuit

2.2

COCTABJITH ~ YPAaBHEHMsI  pEaKlMi, IMOATBEPKIAOIINX
CYLIECTBOBAHME I'€HETUYECKOM CBSA3M MEXIY BEIECTBaMU
Pa3JINYHBIX KJIACCOB

2.3

IIPpOrHO3UpPOBAThb CBOMCTBa BCIICCTB B 3aBUCUMOCTH OT UX
CTPOCHHU, BO3MOXHOCTHU IMIPOTCKAHUA XUMHNUYCCKHUX
HpeBpameHHﬁ B pas3JIMYHbIX YCJIOBUAX

2.4

CJICA0OBaTh IIpaBUJIaM II0JIb30BaHUA XHUMHYCCKOHN HOCYI[OI71
n J'Ia60paTOpHI>IM O60py,Z[OBaHI/IeM, a TakKXC IIpaBHJIaM
06pa1ueHI/151 C BCIICCTBAMU B COOTBCTCTBHHU C
HUHCTPYKIUAMU Io BBIITOJIHCHHUTIO na60paT0prIx
XUMHYCCKUX OINBITOB IO IIOJYUCHHUIO H co614paHmo
Fa3006paSHLIX BCIICCTB (aMMI/IaKa " YTIJICKUCIIOTO ra3a)

2.5

MPOBOJIUTh PEAKIMHU, MOATBEPHKAAIOLINE KaueCTBEHHBIN
COCTaB PpAa3IUYHBIX BEIIECTB: PACIO3HABATh OMBITHBIM
nyréM XJopuxa-, Opomuz, Hoauz, kapOoHaT, ¢ocdar,
CHJIMKAT, Cylb(aT, TMAPOKCUIHOHBI, KaTHOHBl aMMOHMUS,
MOHBI M3yYEHHBIX METAJUIOB, MPUCYTCTBYIOIINE B BOJHBIX
pacTBOpax HEOPraHUYECKUX BEIIECTB

ITo Teme: «XuMHUS 1 OKpyXk)aromiasi Cpeaa»

3.1

PACKPBIBATH CMBICII OCHOBHBIX XUMHWYCCKUX MMOHATHUH: HI[K
BCIICCTBA; KOPPO3HA MECTAJIJIOB

3.2

MPUMEHITh  OCHOBHBIE  OMNEpalldd  MBICIUTEIBHON
NEeSTeIbHOCTH — aHAlIu3 ¥ CUHTE3, CPaBHEHHE, 0000IIeHHE,
CHUCTEMATH3AIlMI0, BBIABICHUE TPUIUHHO-CIIECICTBEHHBIX
CBSI3CH — JUISl M3YYCHHS CBOMCTB BEIIECTB U XUMHUYCCKUX
peaknuii; eCTeCTBCHHOHAYYHBIC METOJbI ITO3HAHUS —
HaOJIOZICHNE, W3MEPEHUe, MOJCITUPOBAHHE, SKCIIEPUMEHT
(peanbHBIN ¥ MBICTICHHBIH )




HHPOBEPAEMBIE DJIEMEHTbBI COAEP KAHUSA

8 KJIACC

Kon
1

HpOBepﬂeMblﬁ3HeMeHTCOHepmaHHﬂ

HepBOHaanIbeIGXI/IMI/I‘-IGCKI/IGHOHSITI/IH

11

[Ipenmer xumun. Poins XMMHM B KM3HM 4Ye€JIOBEKa. XUMUS B CUCTEME HayK. Tenma u
BemiecTBa. PU3NYECKUECBONCTBABEIIECTB. ATPEraTHOSCOCTOSTHUEBEIIECTB

1.2

Ilonstue o METOJax IIO3HAaHHUsS B XHMMHH. YucTteie B€IIECTBA U CMCECH. CriocoOBbl
PasaciICHUsA cMmeceit

13

AToMBI U MOJICKYJIBI. Xumnueckue 3jieMeHThl. CHMBOJIBI XHMUYECKHX DJIEMEHTOB.
HpOCTLIe U CJIO0KHBIC BCIICCTBA. ATOMHO-MOJ’ICKy.]'ISIpHOGy‘IeHI/IC

14

XumMuueckas Q)opMlea. BajeHTHOCTP aTOMOB XMMHMYECKHMX JJIEMCEHTOB. 3aKOH
IIOCTOAHCTBA coCTaBa BCIICCTB. OTHOCHUTENLHAA aTOMHasd mMmacca.
OTHOCI/ITeJ'IbHafIMOJ'IeKy.]IHpHaHMaCCa. MaccoBasgoaIsXuUMUYEeCKOT03JIEMEHTA B
COCAMHCHHUHA

15

Konnuecto BemectBa. Mosib. MonspHas macca. B3auMocBs3b KoJMyecTBa, Macchl U
qucnia CTPYKTYPHBIX €IUHUI] BEIIIECTBA.
PacueTsimogopmynaMXuMHYECKUXCOSTUHEHUN

1.6

Ou3ndyecKue U XUMUYECKUE SBJICHUSA. XUMHUUYECKAsl pPEaklUsd U €€ NMPU3HAKU. 3aKOH
COXpPaHEHHUs MAacChl BellecTB. XUMHUUYecKue ypaBHeHUs. Kitaccupukanus XuMHUUECKUX
peakuuii (coeinHeHMs], Pa3IoKEHMs, 3aMeIeH s, 0OMEHa)

1.7

XUMHUECKUI SKCIEPUMEHT: 3HAKOMCTBO C XUMMYECKOW MOCYIOH, ¢ MpaBUIaMU
paboTHl B Ta0OpaTOpUH M MPUEMaMHU OOpaIlleHUsl C JIA0OPATOPHBIM O000PYIOBAHUEM,
M3yYeHHE W OINMHUCaHWe (PU3MYECKUX CBOWCTB OOpA3llOB HEOPTaHWYECKHUX BEIIECTB,
HaOmoleHne ¢u3nyeckux (IUIaBieHUWE BOCKa, TasHUE JIbJa, pacTHMpaHUE caxapa B
CTyNKe, KWIIEHHE ¥ KOHACHCAIMs BOJAbI) M XHMHUYECKHX (TOpPEHHE CBEYH,
MPOKAJTMBAHUE MEIHON MPOBOJIOKH, B3aMMOJICWCTBHE MeJla C KHUCIOTOW) SIBJICHHM,
HaOJI0ICHNE ¥ ONMCAaHNe PU3HAKOB MPOTEKAHUS XUMUYECKUX peakuil (pa3iiokeHue
caxapa, B3aMMOJICHCTBHE CEpHOW KHUCIOTHI C XJOpPUIOM Oapus, pasjoxKeHHe
runpokcuaa meau(Il) mpu HarpeBaHuu, B3aMMOJEHCTBHE KeJe3a C PacTBOPOM COJIH
veau(Il), wu3ydenume cmocoOOB paszmeneHuss cmeceid (C TOMOIIbI0 MAarHHTa,
¢buIbTpOBaHME, BRIIAPUBAHKE, TUCTHIUIAINS, XpoMaTorpadus), MPOBEICHHE OYHCTKU
MOBAPEHHOH COJIM, HAOIIOJICHHEe W ONKMCAHWE pEe3yJbTaTOB IPOBEICHHS OIIBITA,
WUTIOCTPUPYIOIIETO 3aKOH COXpPAaHEHUS MAacChl, CO3JaHHE MOJeNeld MOJIEKYI
(II1apocTepIKHEBBIX )

Ba)KHeﬁHIHereI[CTaBI/ITeJII/IHCOpTaHI/I‘{eCKI/IXBGH_[CCTB

2.1

Boznyx — cmech razoB. CocraB Bo3ayxa. Kuciopon — aeMeHT U ITpOCTOE BEUIECTBO.
Haxoxpaenue kucnopona B npupoje, Gu3ndeckue 1 XuMHUIeCKHe CBOWCTBA (peakiuu
ropenus). Oxcuzapl. [Ipumenenne kucmopona. CrocoObl MOTyYeHHUs KHUCIOpoAa B




nabopaTopuu M TPOMBIIIIEHHOCTH. KpyroBopoTkuciopona B mpupoae. O30H —
aJUTOTPOITHAAMOAN(PUKALUSAKICIIOPOAA

2.2

TemnoBoit 3pexT XUMHUYECKON peakluu, TEPMOXUMHUYECKHE YPaBHEHHMsI, K30- U
SHAOTEPMHUUYECKUE peakuuu. TOIUIMBO: Yroib M METaH. 3arpsi3HEHHE BO3/yXa,
yCHJIEHHE TapHUKOBOTO 3 deKTa, pa3pylieHue 030HOBOTO €0

2.3

Bonopon — anemeHT u mpocTtoe BemiecTBo. HaxoskaeHuwe Boaopoaa B HPUPOJIE,
(du3nUecCKre U XUMUYIECKIE CBOKCTBA, MPUMEHEHHUE, CITOCO0BI MoTydeHus. Kucmorer u
COH
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Mossipablii 00bEM Ta30B. PacueThl 10 XUMUYECKUM YPaBHEHHSIM

2.5

®usnueckue CBOMCTBAa BOAbl. Bonma kak pactBoputens. PactBopbl. HacelieHHble u
HEHACBIIICHHBIE pacTBOpbL. PacTBOpuMOCTh BewmiecTB B Bojxe. MaccoBas 10Jid
BELIECTBA B pacTBOpe. XUMHUUYECKUE CBOMCTBAa Boabl. OcHOBaHuA. Poiib pacTBOpoOB B
IpupoAe W B OJKU3HM  dYenoBeka.  KpyroBopor  Boabl B IIPUPOZE.
3arpsi3HeHuenpupoIHbIXBoA. OXpaHa U OUUCTKAIPUPOIHBIXBOL

2.6

Knaccudukanus Heopranndeckux coeauaenmii. Oxcuabl. Kiaccupukanus OKCHIIOB:
coneoOpa3yromue (OCHOBHBIC, KHUCJIOTHBIC, aM(OTEpHBIE) W HECOJICOO0pa3yrolue.
Homenkinarypa  okcupoB.  dusmyeckue U XUMUYECKHECBOWCTBAOKCHUIOB.
[Tonyuenneokcu10B

2.7

OcHoBanus. Kmaccudukanusi OCHOBaHWH: MICIIOYM M HEPACTBOPUMBIC OCHOBAHHUS.
HomenknarypaocHoBanuii.  ®dusznueckue U XUMHUYECKHECBOWCTBAOCHOBAHUHU.
[TonyuenneocHoBaHu

2.8

Kucnorel. Kraccudukamus kucnor. Homenknarypa kucior. ®Pusnyeckue u
XMMHUUYECKHE  CBOMcCTBa KHUCIOT. PamaktuBHoctuMetauioB H.H.  bekerosa.
[Tomyyennekucior

2.9

Comu. Homenxknatypa cosell. ®Pusndeckue U XMMHYECKHE CBOMCTBAa  COJIEH.
[Tonyuennecosnen

2.10

I'eneTmueckas CBA3b MCXKAY KJIaCCaMH HCOPTraHNYCCKUX COG}II/IH@HI/IfI

2.11

XUMUYECKUH IKCIIEPUMEHT: KaueCTBEHHOE OMpEENICHHUEe COJIepP:KaHUs KHCIOpO/aa B
BO3lyXe, MOJy4YeHHe, cOOMpaHue, pacro3HaBaHUE M M3y4yeHUE CBOWMCTB KHUCIOPOAA,
HaOII0/IeHNe B3aUMOJCHCTBHS BEIIECTB C KUCIOPOJIOM M YCIOBUS BO3SHHUKHOBEHHS U
MpeKpaleHus: TopeHus (Mmoxkapa), 03HaKOMJIEHHE ¢ 00pa3liaMy OKCHIOB U OMHUCAHHE
WX CBOMCTB, MOJy4YeHUE, coOUpaHue, paclo3HaBaHHE M M3YYCHHE CBOMCTB BOJOpOAA
(ropenue), B3ammojmelcTBue Bomopoma ¢ okcumom  menu(Il)  (Bo3MoxkHO
WCIIOI30BaHNUE BHICOMATEPHAIIOB), HAOMIOeHHE 00Pa3IlOB BEIIECTB KOJIUYECTBOM |
MOJIb, HCCJEIOBaHHE OCOOCHHOCTEH pacTBOPEHUS BEIIECTB C  Pa3IUYHOMN
PacTBOPUMOCTBIO, TPUTOTOBJIICHHE PACTBOPOB C OMPEISICHHONH MacCOBOWM JONei
pPacTBOPEHHOTO BEMIECTBa, B3aWMOJCWCTBHE BOABI C MeTaulaMH (HAaTpueM H
KanbplieM) (BO3MOXKHO UCIOJIB30BAaHUE BHICOMATEPHAIIOB), OINPEACTICHHE PACTBOPOB
KHCIIOT ¥ IIeJoYell ¢ TIOMOIIBI0 HMHIMKATOPOB, HCCIEIOBAaHHE OOpPa3IoB
HEOPTaHWYECKHUX BEIICCTB PA3IUMYHBIX KJIACCOB, HAOJIOJCHHE HW3MCHCHHS OKDPACKH
WHIMKATOPOB B PAacTBOPAxX KHUCIIOT W INEJIO0YCH, W3YYCHHE B3aMMOJICHCTBHUS OKCHIA
meau(Il) ¢ pactBOpoM cepHON KHCIOTBI, KHUCJIOT C METAUIAMH, PEAKIMN




HEWUTpaIu3allii, TIOJIyYeHHE HEPACTBOPUMBIX OCHOBAHHM, BBITECHEHHE OJIHOTO
MeTajula JPYyruM U3 pacTBOpa COJIM, PEIICHHE SKCHEPUMEHTAIBHBIX 3a]a4 10 TeMe
«BaxHeimme Kiacchl HEOPraHMYECKUX COSTUHEHUI

[Tepuonuueckuii 3akoH u [lepuoandeckas cuctema XuMudeckux 3yemeHToB 1. M.
MenaeneeBa. CTpoeHHEaTOMOB. XUMUYECKasCBA3b. OKUCIUTEIBHO-
BOCCTaHOBUTEIbHBICPEAKITNN

31

IlepBble MOMBITKU KIACCUPUKAMM XUMHUYECKHX 3y1eMeHTOB. lloHsTHe O rpymmax
CXOJHBIX JJIEMEHTOB (LIEJIOYHBIE U ILEIOYHO3EMENIbHBIE METAJUIbI, TaJOIEHBI,
WHEPTHBIE Ta3bl). DIEMEHTHI, KOTOPHICOOPa3YIOTaM(POTEPHBICOKCHIBI U TUAPOKCHIBI

3.2

[lepuonuueckuii 3akoH. Ilepuonuueckas cucteMa XuUMHUYecKuXx diaemeHToB JI.U.
MenneneeBa. KopoTkonepuonHnas u HHHONEpHoAHas ¢opmbl [lepuonndeckoii
cucrteMbl xumudeckux oanementoB JI.JMI. Menneneesa. Ilepuogel w  rpymimsl.
Du3MUECKUil CMBICI MOPSIKOBOIO HOMEpa, HOMEPOB MEPUOIa U TPYIIIIHI JIEMEHTA

3.3

Ctpoenne atomoB. CocrtaB aToMHbIX sijep. M3otomnbl. OnexkTpoHbl. CtpoeHue
ANEKTPOHHBIX 000JI04€K aTOMOB NepBbIX 20 XUMHUECKUX 1eMeHTOB [leproanueckoit
cuctrembl J[.M1. MenneneeBa. XapakTepUCTHKa XHMHYECKOIO »3JEMEHTa IO €ro
nojoxxeHuto B [lepuoauueckoii cucrteme .. Menaeneena

3.4

3aKOHOMEPHOCTH  W3MEHEHUs  pajuyca arTOMOB  XHMHMYECKHX  3JIEMEHTOB,
METAJUIMYECKUX U HEMETAJUIMYECKUX CBOMCTB MO TPYIINaM U TMEpHoAaM. 3HAYCHUE
[Tepuonuueckoro 3akoHa u llepuoandeckor CHCTEMbI XMMUYECKUX JIEMEHTOB JUIS
pa3BuTus Hayku U npakTuku. .. MeHeneeB — yueHbIN U Tpak1aHuH

35

Xumuyeckass  cBs3b.  KoBasieHTHass — (ToyissipHass W HEMOJISIpHAsl)  CBSI3b.
DNEeKTPOOTPUIIATETLHOCTh XUMHYECKUX 2JIeMEHTOB. MoHHAas CBs3h

3.6

Crenenp  okwuclieHHA. OKHCIHTEIHFHOBOCCTAHOBUTEILHBIC pPCaKiuru. HpOH@CCBI
OKHCJICHHS U BOCCTaHOBJICHUA. OKHCINUTEIIN U BOCCTAHOBUTECIIH

3.7

XUMUYECKUH SKCIIEPUMEHT: U3Y4YeHHE OOpa3IOB BEUIECTB METAIOB U HEMETAJUIOB,
B3aMMOJICHCTBHE THAPOKCHIA IIMHKA C PACTBOPAMH KHCIIOT U IIEJI0oUYeH, MPOBEACHUE
OTIBITOB, WJUTIOCTPUPYIOIINX MPUMEPHI OKUCIUTEIHFHO-BOCCTAHOBUTEIBHBIX PEaKIIUi
(ropeHue, peakiuu pa3ioKeHHUs, COSIMHEHHS)

9 KUIIACC

Kon

IIpoBepsieMbliidIeMeHTCOAEPKAHUS

BemecTBo 1 XuMHueckas pcaKnus. HOBTOpCHI/Ie

11

[lepnonnueckuit 3akoH. Ilepmonmyeckas cucremMa XMMHYECKUX 3yeMeHTOB J[.M.
MengeneeBa. CrpoeHue aroMoOB. 3aKOHOMEPHOCTHM B HM3MEHEHHMHM CBOWCTB
XUMHUYECKUX 3JIEMEHTOB MEPBBIX TPEX MEPUOJIOB, Kaus, KaJbIUsI U UX COEIMHEHUH B
COOTBETCTBUHU C ITOJIOKEHUEM 2JIEMEHTOB B [Ieproandeckoil cucTeMe U CTPOCHUEM UX
aTOMOB

1.2

CrpoeHue BemiecTBa: BUIAbI XUMHUYECKOW CBSI3H. THIBI KPUCTALIUYCCKUX PEIICTOK,




3aBUCHUMOCTh CBOWCTB BEIIECTBA OT THUMA KPUCTAIUIMYECKOM pEIICTKH M BHUAA
XUMU4eckor cBsa3u. Kiaccudukanmuss m HOMEHKIATypa HEOPTaHHMYECKUX BEIIECTB
(MexxnyHapoaHas ¥ TpUBHAIbHASA). XUMUUYECKHE CBOMCTBA BEIECTB, OTHOCSAIIUXCS K
pa3JII/I‘-IHBIM Kj1acCcaM HeOpFaHI/I‘IGCKI/IX COGI[PIHGHHﬁ, TCHETHUYCCKas CBA3b
HEOPraHWYECKHUX BEIIECTB

13

Knaccudukanuss XUMHUECKMX pEaKIUil MO pa3IMYHbIM TpU3HakaMm (M0 YUCIy H
COCTaBYy YYaCTBYIOIIMX B PEAKIIUH BEIIECTB, MO TEIJIOBOMY 3P HEKTy, 0 U3MEHEHUIO
CTENEeHEH OKHCIEHUS XUMHUYECKHUX DJIJIEMEHTOB, IO OOpPaTUMOCTH, II0 YYacTHIO
KaTtaauzaTopa). DK30- M dHAOTCPMUUYECKHUE PEaKIUU, TEPMOXUMUUYECKHE YpaBHEHUSI.
ITonsiTHE O CKOPOCTH XUMUYECKOU PEAKIINI

14

[lonsatue 00 0OOpaTUMBIX M HEOOPATUMBIX XUMHUECKUX peaknusx. I[loHstue o
TOMOTEHHBIX U TE€TEPOTreHHBIX peaknusax. [loHATHE O XUMHUYECKOM DPAaBHOBECHUMU.
DakTOpPhl, BIUAKOLIME HA CKOPOCTh XUMUYECKONW PEAKIUU U IOJ0KEHUE XUMUYECKOTO
paBHOBECHS

15

OKHCIUTEIBFHO-BOCCTAaHOBUTEIBHBIC pcaKkuuu, 3JI€KTpOHHI)II71 OaylaHC OKUCIUTEIBHO-
BOCCTAHOBHUTEILHOM PCaKu. CocraBieHue ypaBHeHI/Iﬁ OKHCIIUTCIIBHO-
BOCCTAaHOBUTCIBbHBIX peaKuHﬁ C UCITOJIB30BAHUEM MCTOJA DJICKTPOHHOI'O Oananca

1.6

Teopust 3JIEKTPOJUTUYECKONW JUCCOLMALMUU. OJIEKTPOJIUTHI M  HEDJIEKTPOIMUTHI.
Karvonpl, aHnoHB. MeXaHW3M JHCCOLMAIMM BEIIECTB C PA3JIMYHBIMUA BHUIAMHU
xuMudeckor cBs3u. Crernenp auccoruanuu. CHIIbHBIE W CaOble AJICKTPOJIMTHL
Peakiiun moHHoro oomMeHa. Y Ca0BHUS MPOTEKAHKS pEaKIMii HOHHOTO OOMEHa, MOJTHBIC
U COKpALCHHbIE HOHHBIE YpaBHEHMS peakuuil. CBOKCTBAa KUCIOT, OCHOBAHUI U COJei
B CBETE MIpeACTaBICHUI 00 AIEKTPOIUTUUECKON JIACCOLIMAINH.
KauectBennplepeakiiunHanonsl. [lonsTHE 0 ruapoau3ecoen

1.7

XuMHUYIeCcKnit OKCHICPUMCHT. O3HAKOMIICHHEC C MOACIAMH KPUCTATUIMYCCKUX peHIéTOK
HEOpPraHMYECKUX BEIIECTB — METAJUIOB U HEMETAJJIOB (Tpadura U aamasa), CIOKHBIX
BEIIECTB (XJOpHJa HaTpHs); MCCIEJOBAHUE 3aBUCUMOCTH CKOPOCTH XHMHYECKOMl
pEaKIMU OT BO3JEHCTBUS pa3IMUYHBIX (PAKTOPOB; UCCIETOBAHHUE HIIEKTPONPOBOIHOCTH
pPacTBOPOB BEIIECTB, MpoOIecca JUCCOIMALUN KUCIOT, 1Ienodeld U cosell (BO3MOXKHO
UCTIOJIF30BaHUE  BHJEOMATEPHAJIIOB); TPOBEJEHHE OIBITOB, HJUTIOCTPUPYIOIINX
MPU3HAKU MPOTEKaHMs peakiuil HOHHOro oOMeHa (0Opa3oBaHME OCalKa, BbIIEIICHUE
raza, oOpa3oBaHHME BOJbl); ONBITOB, WUIIOCTPUPYIOIIUX MPUMEPbl OKUCIUTEIHHO-
BOCCTAHOBUTENbHBIX peakiui (rOpeHue, peakluuud pas3iokKeHHs, COEeIUHEHUs);
pacino3zHaBaHUE€ HEOPTaHMYCCKUX BEIICCTB C IOMOIINBIO KaYCCTBCHHBIX peaKHI/Iﬁ Ha
MOHBI; pEeLICHNE SKCTIEPUMEHTABHBIX 331a4

Hewmeramier u HUXCOCAUHCHUA

2.1

OO0mas xapakTepucTuka rajioreHoB. OCcoOEHHOCTH CTPOCHHSI aTOMOB, XapaKTEPHBIE
crenieHd okucieHuss. CTtpoeHne H (U3NYECKHUE CBOMCTBA MPOCTBIX BEIIECTB —
raJoreHOB. XHWMHUYECKHE CBOMCTBA Ha TMpuUMEpe XJopa (B3auMOJICHCTBHE C
MeTaJlJlaMHM, HeMeTalylaMH, Ienodamu). XusopoBoaopod. ComnsHas  KHCIOTa,
XUMUYECKHE CBOWCTBA, MOTyYeHNe, IpUMeHeHue. J[elicTBre Xopa 1 XJIOPOBOAOpOAa
Ha OpraHy3M 4YCJIOBCKA. Ba}KHeﬁMHeXHOpHHBI N UXHAXO0XXACHUEC B ITPUPOAC

2.2

OO6mas xapakrepuctika 31eMeHTOB VIA-rpynmbl. OcoOEHHOCTH CTPOEHHSI aTOMOB,




XapakTepHble cTeneHn okucieHus. CTpoeHue M (QU3MUECKUe CBONCTBA MPOCTHIX
BEIIECTB — KHUCIIOPOJa M cepbl. AJIJIOTPONHbIE MOAU(DUKALUK KHCIOPOAA U CEpBHI.
Xumnueckue cBoicTBa cepbl. CepoBOLOpO, CTpOEHUE, (PU3NYECKHE U XUMHUYECKUE
cBoiicTBa. OKCHIBI CEpbl KaK MPEACTaBUTENN KUCIOTHBIX OKCUAOB. CepHas KHUCIOTa,
¢u3nueckue U XMMUYECKHE CBOMCTBa (0OIIME KaK MPEACTaBUTENS Kjacca KHCIOT H
cnenuduyeckne). XUMHYECKHE pEaKIUH, JIeKallMe B OCHOBE IPOMBIIIICHHOTO
crnocoba monydeHust cepHol kucioTel. Ilpumenenue. Conu cepHOW KHUCIIOTHI,
KayecTBEHHasl peakuus Ha cyiabdar-uoH. HaxoxaeHue cepsl U €€ COEAMHEHUH B
npupojie. XUMHUYECKOE 3arps3HEHHE OKpYKAIoUIeH cpelapl COEIUHEHUSIMHU Cephbl
(KMCIIOTHBIE ~ JOXKIW, 3arps3HEHHE BO3AyXa M  BOJOEMOB), CHOCOOBI  €ro
Ipe0TBpAILLCHUs

2.3

OOmas xapakTepucTuka 371eMeHTOB VA-rpynnbsl. OCOOEHHOCTH CTPOEHHUS aTOMOB,
XapaKTepHbIe CTENEHU OKHUCIEHUs. A30T, pacCIpoCTpaHeHue B Ipupoje, hpuznyeckue u
XUMHYeCKHe cBoiicTBa. KpyroBopor azora B mpupoae. AMMHUaK, ero (GuU3N4YecKue u
XMMHUYECKHE CBOMCTBA, MOJlydeHHe 1 npuMeHenne. Comm aMMOHUS, X (puzndeckue u
XMMHUYECKHE CBOMCTBA, NMpHMeHeHHe. KauecTBeHHass peakuus Ha HWOHBI aMMOHWSL.
A3OTHas KHCIIOTa, €¢ MoJydyeHne, (U3NIeCKre U XMMHUYECKHe CBOIcTBa (00Imue Kak
IpeCTaBUTENs Kilacca KUCIIOT U crienuduueckue). Mcnonb3oBaHue HUTPATOB U coJieit
aMMOHHUSI B KayecTBE MHUHEpalbHbIX ynoOpeHuid. XuMHYecKoe 3arpsi3HEHHe
OKpY’Karollel cpeibl COeIMHEHUSIMU a30Ta (KUCIOTHBIE 10K, 3arps3HEHUE BO3/1yXa,
MTOYBHI M BOJOCMOB)

2.4

®ocdop, amnorponHble Moaupukanuu Qocdopa, ¢GuU3NIECKHE W XUMHUYECKHE
cBoiictBa. Oxcua docdopa(V) u dochopnas kucnora, pusnueckue U XUMUUIECKHE
cBOiicTBa, nonyuenue. Mcnonb3zoBanuepocdaroB B KaueCTBEMUHEPATIBHBIXYJ00PEHUI

2.5

O6mas xapaxktepuctuka 31eMeHTOB [VA-rpynmbl. OCOOEHHOCTH CTPOEHUSI aTOMOB,
XapaKTepHbIE CTENEHU OKHUCIEHUA. YTIIepoJ, aJJIOTPONHbIE MOJIU(UKAINH,
pacrpocTpaHeHue B TMpUpone, (PU3NUECKHE W XHWMHUYECKHE CBOMCTBA. AcopOims.
Kpyrosopot yrineposaa B npupojie. OKcuabl yriepoaa, X GU3NUecKue U XUMHUYECKHUe
CBOMCTBa, JEWCTBHE Ha JKMBBIE OpraHMU3MBI, TOJIYYEHHME U IPHUMEHEHUE.
DKooruyeckne MpobOsemMbl, CcBs3aHHble ¢ oOkcuaoMm yriepona(lV); rumoresa
r7100aIbHOTO MOTEIJICHUs KJIMMaTa; MapHUKOBBIA 3¢ ¢eKT. YroiabHas KUCIOTa U e
comu, uX (U3NYECKHEe W XUMHUYECKHE CBOMCTBA, MOIYYEeHHME M NPUMEHEHHE.
KauectBennast peakuus Ha kapOoHaT-uoHbI. Mcronb3oBaHue KapOOHATOB B OBITY,
MEAMIIMHE, IPOMBIIIEHHOCTH U CEJIbCKOM XO035HCTBE

2.6

HCpBOHaanLHLIC MOHATHSA 00 OpTraHHU4YC€CKUX BCHICCTBAX KAaK O COCAUHCHHAX
yriaepoaa (MeTaH, 9TaH, 3THJICH, aAlCTUJICH, 3TAHOJI, INIMICPUH, YKCYCHAA KI/ICJ'IOTa). Hx
COCTaB U XHMHUUYCCKOC CTPOCHHC. [ToHsiTHE O OMOJIOTHYECKH Ba’KHBIX BC€OICCTBAX:
Kupax, 6em<ax, YriaeBogax - u nux poiin B KHU3HHU YCJIOBCKaA.
MaTepI/IaJ'ILHOCCI[I/IHCTBOOpI‘aHI/I‘-ICCKI/IX n HeOpTaHI/I‘leCKI/IXCOCI[I/IHCHI/Iﬁ

2.7

Kpemuuii, ero ¢usnyeckue W XMMHUYECKHE CBOMCTBA, MOJY4YeHHUE U TIPUMEHEHHE.
Coenunenus kpemHus B mpupoje. OOmme npeacrasienus 06 okcune kpeMHus(IV) u
KpeMHHEBOM kuciore. CHIMKATBl, HX HCIOJIb30BaHHE B OBITY, MEIUIIMHE,
IPOMBIIIIEHHOCTH. BakHelIMe CTpOUTENbHbIE MaTepualbl: KepaMmHKa, CTEKIIO,




LIEMEHT, OeToH, JKeJIe300€TOH.
[Tpo0eMBIOE30I1aCHOT OMCITONB30BAHUACTPOUTEIIEHBIXMATEPHAJIOB B
MTOBCEIHEBHOMKH3HU

2.8

XUMUYECKUHN HKCIIEPUMEHT: HU3ydyeHHe 00pa3[0B HEOPTaHUYECKUX BEIIECTB, CBONCTB
COJITHOW KHCIJIOTBHI; NPOBEICHHE KAuyeCTBEHHBIX pEaKkUMil Ha XJIOPUI-UOHBI U
HAOJII0/ICHUE TPU3HAKOB MX IMPOTEKAHHUS; OMBITHI, OTpaXkaroue QU3NYecKue u
XUMHYECKHE CBOWCTBA TaJIOTEHOB M HUX COEAMHEHUH (BO3MOXHO HCIIOJIb30BAHUE
BUJCOMATEPHUAJIOB); O3HAaKOMJIEHHE C oOOpa3laMu XJOpPUIOB  (TaJOT€HUIOB);
O3HAaKOMJICHHE C 00pasiamu cepbl U ¢ COSAMHEHHUSIMH (BO3MOXHO HCIIOJIb30BaHHE
BUJIEOMATEpHAJIOB); HAOIIONEHHE IMpolecca OOYrJIMBaHUS caxapa IOJA ACHCTBUEM
KOHLIEHTPUPOBAHHOW  CEPHOM  KHUCJOTBI;  HM3Y4€HUE  XUMHYECKHX  CBOWCTB
pa30aBIIeHHON CEpHOIl KUCIIOTHI, POBEJCHIE KaUeCTBEHHOM peaklnuy Ha Cyab(haT-uoH
U HaOJIoIeHue pU3HaKa e¢ MPOTEKaHUs; O3HAKOMJICHHE ¢ (PU3UYECKUMU CBOMCTBAMH
azota, ¢ocdopa U UX coeluHEHUN (BO3MOKHO HCIOJB30BAaHHE BHJIEOMATEPHAIIOB),
oOpasuamu  a30THBIX U (ochopHbIX  yAOOpeHuii; moJdydeHHe, coOHupaHue,
pacrio3HaBaHUE U U3Y4YECHHUE CBOMCTB aMMHAaKa; IPOBEICHUE KAYECTBEHHBIX PEAKLUN
HA HMOH aMMOHHsA U QochaT-uOH U U3IYyYCHHE MPHU3HAKOB HX NPOTEKAHUS,
B3aMMOJICHCTBHE KOHILIEHTPUPOBAHHOW a30THOM KHCIOTHI C MEbI0 (BO3MOXKHO
UCIIOJIb30BaHUE BUJECOMATEPHUATIOB); MU3yUYEHUE MOJEIEH KPUCTAUIMYECKUX PELICTOK
anMasa, rpaduTta, QymiepeHa; 03HaKOMIIEHHE C MPOIECCOM aAcopOLUU PACTBOPECHHBIX
BELIECTB AKTHUBUPOBAHHBIM YIJIEM M YCTPOWCTBOM MpPOTHUBOrasza; IOJy4YEHHUE,
coOupaHue, pacro3HaBaHWE M H3YYEHHE CBOMCTB YIJIEKUCIIOrO rasa; IpOBEICHUE
KaueCTBEHHBIX peakluii Ha KapOoOHAT- M CUJIMKAT-HOHBI U HU3y4YEHHE MPU3HAKOB UX
IIPOTEKAHUs; 03HAKOMIICHHE C ITPOAYKIIMEN CHIIMKATHOW MPOMBIIIJIEHHOCTH; pELIEHUE
DKCIIEPUMEHTAIIBHBIX 3a/1a4 10 TeMe «BakHelIne HeMEeTauIbl U KX COCTUMHEHUS»

MeTaisl ¥ HXCOEAUHEHUS

3.1

OOmas xapakTepUCTUKA XHUMHYECKHUX DJIEMEHTOB — METaUIOB HA OCHOBAaHUM HX
nonoxkeHus B [lepronnueckoit cucreme xumuueckux sneMeHToB .M. Menpaeneesa u
cTpoeHust atomMoB. CTpoeHHEe MeTayuioB. MeTamnyeckas CBA3b M MeETalTM4ecKast
KPUCTAJUIMYECKAs peICTKA. DIEKTPOXUMUUYECKUIN Psil HAIPSYKEHUH METAIJIOB

3.2

duznyeckue W XUMHYECKHE CBOMCTBAa MeTaiuioB. OOmme crnocoObl MOITYy4eHUS
MeTtauioB. [loHsATHE O KOPPO3WHM METAIJIOB, OCHOBHBIE CIOCOOBI 3alIUTHI MX OT
Koppo3uu. CruiaBsl (CTallb, YyTyH, JIOPATIOMUHUAN, OpOH3a) M UX IPUMEHEHUE B ObITY
Y TIPOMBIIIIJIEHHOCTH

3.3

[lenouynsle MeTamwibl: nojokeHue B llepuoanueckoil cucremMe XHMHUYECKUX
anemenToB JI.MI. MenneneeBa; cTpoeHME HX aTOMOB; HaXOXIEHUE B MPHUPOJIE.
dusnueckue W XUMHUYECKHE CBOMCTBA (Ha mpuMepe HaTtpus U Kamus). OKCUabl U
TUAPOKCUABI HATPUS U Kanus. [[puMeHeHnemenoyHpIXMETaIJIOB U UXCOETUHEHNUI

3.4

[IlenoyHo3emMenpHBIE METAJUIBI MAarHUi M KajbLMil: mosiokeHue B llepuoamueckoit
cucreme xumuuyeckux odnemeHtoB J[.M. MeHnneneeBa; CcTpoeHHE HX aTOMOB;
HaxoXJieHue B npupojie. Ou3nyeckue U XMMUUYECKHE CBOMCTBA MarHusl M KaJbLIUS.
Baxneiime coequHeHus Kaiablus (OKCHI, THAPOKCHI, COJu). JKECTKOCTHBOIBI M
CIOCOObIeCyCTPaHEHHUS




3.5

AntoMuHui: nonoxkeHnue B Ilepuoguueckoil cucreme XMMHYECKUX 3jieMeHToB [[.M.
MenpeneeBa; CTpOCHHUE aToMa; HaXOK/JAeHHE B pupojie. PU3NUECKHe U XUMUYECKUE
CBOMCTBA aTtOMUHUSA. AMGBOTEpHBIC CBOMCTBA OKCHJIA U THAPOKCH 1A aTFOMUHHS

3.6

Kenezo: mnonoxenue B Ilepumoamdeckoir cucreme xumuueckux siaeMmentoB JI.U.
MeneneeBa; CTpOCHHE aTOMa; HaXOXAEHUE B npupoje. Pu3nueckue u XMMUYECKUe
cBorcTBa xeneza. Okcuapl, ruapokcuabl u conm xenesza(ll) u xenesza(Ill), ux cocras,
CBOMCTBA U IIOJIy4EHUE

3.7

XUMHYECKUN SKCIEPUMEHT: O3HAKOMJICHHE C O0pa3liaMH METAIOB M CILJIaBOB, HX
(U3UYECKUMH CBOWMCTBAMH; M3YYCHHE PE3yJbTaTOB KOPPO3HH METALIOB (BO3MOXKHO
HCITOJIb30BaHNUE BHJICOMATEPHAIOB), OCOOEHHOCTEH B3aMMOJICHCTBHS OKCHIA KaJbITUs
U HaTpus C BOAOW (BO3MOXKHO HCIIOJb30BAaHUE BHJICOMATEPHAIIOB); HCCIICOBAHUE
CBOMCTB JKCCTKOM BOJIbI; MpOIECCa TOPEHHsS >Kejae3a B KUCTOpoAe (BO3MOXKHO
WCIIOJIb30BAaHUE BUCOMATEPUAIIOB); MPU3HAKOB MPOTEKAHMS KAY€CTBEHHBIX pPEaKIUil
Ha MOHBI (MarHus, Kaublus, aqroMuHus, 1uHka, xene3a(ll) u xenesa(lll), menu(Il);
HaOJIIOZICHUE U OMMCAHKE MPOIECCOB OKPAIIMBAHUS TJIAMEHU MOHAMU HATPUsI, KaJHs
U Kanplus  (BO3MOXKHO  HCIIOJIb30BaHHME  BHICOMATEPUATIOB);  HCCIIEAOBaHHUE
aM(}OTepHBIX CBOWCTB THJIPOKCHIA ATIOMHUHHUS M THIPOKCHIA IIMHKA; pEIICHUE
HKCIIEPUMEHTANIbHBIX 33/1a4 110 TeMe «BakHelIne MeTauTbl U UX COSTUHEHUS

XuMUA U OKpyXkaromascpena

41

HoBrle MaTCpHralibl U TCXHOJOI'MH. BemiectBa u MaTCpHaJibl B HOBCCHH@BHOﬁ KHU3HHU
yenoBeka. XUMHSA U 300POBLE. be3onacHoe ucCnonb30BaHUE BEIIECTB U XUMHUYECKUX
peaKHI/Iﬁ B 6BITy. HepBaHHOMOH_IBHpI/IXI/IMI/I‘ICCKI/IXO)KOFaX H OTPABJICHUAX

4.2

OCHOBBI 3KOJOTMYECKOH I'PaMOTHOCTH. XHMHUUYECKOE 3arpsi3HEHUE OKpYXKarollen
cpeapl IIJIK. Ponp XumMum B pemieHMM 3Kojorndeckux mpodnem. Ilpuponnbie
UCTOYHUKU YIJI€BOAOPOAOB (yrojb, NPUPOAHBIA Tra3, HEPTb), HPOAYKTH HUX
nepepaboTKH, UX POJIb B OBITY M POMBIIIEHHOCTH

4.3

XVUMUYECKUN SKCIEPUMEHT: H3Yy4eHHE OOpa3l0B MaTepuajoB (CTEKJIO, CIIJIaBbl
METaJIJIOB, MOJIMMEPHBIE MaTEPUAIIbI)




INPOBEPSEMBIE HA OI'D 11O XUMHWHU TPEBOBAHHUSA K
PE3YJBTATAM OCBOEHUS OCHOBHOM OFPA3OBATEJILHOM
ITPOI'PAMMbBI OCHOBHOI'O OBIIEI'O OBPA3OBAHUA

KoanposepsieMororpedoBaHus

IIpoBepsieMble TpeGOBAHUS K MPeIMeTHBIM
pe3yjabTaTam 62a30BOro ypoBHsI OCBOCHNSI OCHOBHOM
o0pa3oBaTe/ibHOI NPOrPaMMbl OCHOBHOI'0 00111€r0
oOpa3oBanusi Ha ocHOBe PI'OC

[IpencraBnenue:

11

0 TI03HABAaEMOCTH  SBIICHHI npupoansl, IOHUMaHHEC
00BEKTUBHONM 3HAYMMOCTH OCHOB XMMHYECKOM HAayKH KaK
obnactu COBPEMCHHOI'O CCTCCTBO3HAHHA, KOMIIOHCHTA
06H.[eﬁ KYJbTYPbI u HpaKTquCKOﬁ ACATCIIbHOCTH
YCJIOBCKA B YCIOBUAX COBPCMCHHOI'O 06HIGCTB3.;
MNOHUMAaHHUC MECTa XUMHU CPpCAH APYIrux CCTCCTBCHHBIX

HayK

1.2

0 HAay4YHBIX METOAAaXx IIO3HAaHUs, B TOM YHUCIIC
SKCIICPUMCHTAJIbHBIX n TCOPCTUICCKHUX MECTOJax
HCCIICOOBaHUA BCIICCTB u HU3YyUCHUA XUMHNYCCKHX
peaKuHﬁ; YMCHUC HUCII0JIb30BATh MOJCIN IJIA 0OBSICHEHHS
CTPOCHUA aTOMOB U MOJICKYJI

13

o cepax npodecCHoHaATHHON EATENbHOCTH, CBSI3aHHBIX C
XUMHEN U COBPCMCHHBIMU TCXHOJIOTUAMH, OCHOBAHHBIMU
Ha JOCTHXXCHHUIAX XUMHUYECKOU HAayKH, 4YTO IIO3BOJIMUT
o0yJaromuMcsi paccMaTpuBaTh XMUMHUIO Kak chepy cBoei
Oynymeld npodecCHOHATBHOM NEATeTbHOCTH W CHeJaTh
OCO3HAHHBIN BBIOOP XMMHH Kak MPO(UIHLHOTO MpeaMera
MIPU MIEPEX0/I€ Ha YPOBEHb CPEAHETO 00IIero o0pa3oBaHus

Brnanenune cucremMoll XWMHYECKHX 3HAaHUM M yMEHHE
IPUMEHATh CHUCTEMY XMMHUYECKUX 3HAaHHMH, KOTOpas
BKJIIOYAET:

2.1

BOKHCHININE XUMUICCKUE TTOHITHS: XUMHUYCCKHIA dJIEMEHT,
aToOM, MOJIEKYJIa, BEIIECTBO, MPOCTOE W  CIOXKHOE
BEIIECTBO, OJHOPOAHAs W  HEOJHOPOJHAs  CMECh,
OTHOCHUTCIIbHBIC aTOMHAs ¥  MOJICKYJISIpHAs  MaccChl,
KOJIMYECTBO BEIIECTBA, MOJIb, MOJIIPHASI Macca, MOJISIPHBIN
00BEM, OKCHJ, KHUCJIOTa, OCHOBaHHE, COJb (CpemHss),
XUMHUYECKas peaKlus, pEeaklud COCAMHEHUsS, PEaKIuu
pa3joXKEeHUs, PEaKIMH 3aMEIICHUs, peakluu OOMeHa,
TETIOBOM d(PPEeKT peaknuu, 3K30- U DHIOTEPMHUECKHUE
pEaKIHH, pacTBOP, MAaCCOBAs JIOJISI XHMHUYECKOTO JIEMEHTa
B COCIMHEHHWHM, MaccoBas JOJS W  TPOICHTHAs




KOHIIGHTpallusl BELIeCTBa B PpacTBOpE, SAPO aTOMa,
AJIEKTPOHHBINA CJOH aroMa, aToMHas OpOuTalb, paauyc
aToMa, BAJEHTHOCTb, CTENEHb OKUCJIEHUS, XUMHUYECKas
CBSI3b, DJIEKTPOOTPULIATEIBHOCTD, MOJIIPHAs U HENOJIIpHas
KOBaJICHTHAsl CBSI3b, MOHHAS CBSI3b, METAJJIMYECKAs! CBS3b,
KpUCTAJUIMYECKas pelerka (aTromHas, WOHHA,
METaJIJIMYECKas, MOJIEKYJspHas), WOH, KaTHOH, AHUOH,
ANIEKTPOJIUT W HEDJIEKTPOJUT,  JIEKTPOIUTHUYECKas
JMCCOLMALUs, PEAKLIMd MOHHOTO OOMEHa, OKUCIUTENbHO-
BOCCTaHOBUTEIIbHBIE peaxiuu, OKHCIIUTEIh u
BOCCTAHOBUTENIb,  OKHCIEHME U  BOCCTAHOBJICHHE,
AJIEKTPOJIM3, XHMUYECKOE paBHOBecHE, OOpaTUMble H
HeoOpaTUMbIE peaKkliu, CKOPOCTh XMMHMUECKON peaKiH,
kartanuzarop, [1J1K, koppo3ust MeTayuioB, CIUIaBbl

2.2

OCHOBOIIOJIAralolue 3aKOHbl XUMHUH: 3aKOH COXPaHEHUS
Maccel, nepuoanueckuil 3akon .M. MenpaeneeBa, 3akoH
MOCTOSIHCTBA COCTaBa, 3aKOH ABOTrapo

2.3

TCOpHUU XUMHH: AaTOMHO-MOJICKYJIIpHAsA TCOPUs, TCOPUA
BHGKTpOHI/ITH‘IGCKOﬁ Jucconranun

Bnaneuue OCHOBaMH XUMHYECKOHI IPaMOTHOCTH,
BKJIFOYAIOIIIEH

3.1

YMEHME NPaBUIBHO UCIOIb30BaTh U3YUYEHHBIE BELIECTBA U
MaTepuaibl (B TOM YHCIE€ MHUHEpallbHbIE YA00peHus,
MeTaJIJIbl U CIUIaBbl, MPOJYKTHl NEepepabOoTKU MPUPOTHBIX
UCTOYHUKOB YIJIE€BOAOPOAOB (yIVIs, NPUPOJHOrO Tasa,
He(TH) B OBITY, CEIbCKOM XO3SICTBE, HAa MPOU3BOJICTBE U
NOHMMaHUE 3HAYCHMs JKUPOB, OEIKOB, YIJIEBOJOB IS
OpraHM3Ma 4YeJIOBEKa; YMEHHME IPOrHO3MPOBAaTh BIUSHUE
BEUIECTB U XMMHUYECKUX MPOLIECCOB HA OPraHU3M Y€JI0BEKa

Y OKPY’KaIOLIYyI0 IPUPOAHYIO Cpeay

3.2

YMEHUE UHTEIPUPOBATh XUMUYECKHAE 3HAHUS CO 3HAHUSAMHU
JIPYTUX y4eOHBIX MPEIMETOB

3.3

HaJIMYME ONbITa PabOThl C pPa3IMYHBIMH HCTOUYHUKAMHU
uHpOpMALUU [0 XUMHUH (HayyHas ¥ HAYYHO-TIOMYJIsIpHas
JUTepaTypa, cIoBapH, ClIPaBOYHUKH, HHTEPHET-PECYPCHI)

3.4

yMeHHe OOBEKTHBHO  OIEHWBAaTh HHPOPMAIHIO O
BE€IICCTBAxX, nux HpeBpameHm{X nu HpaKTI/I‘-IeCKOM
MPUMEHEHUH M YMEHHUE HCIIONb30BaTh €€ JJI pPEeLIeHHUs
y4eOHO-TI03HABATENbHBIX 331a4

Bnagenne  ocHOBaMH — TIOHATHHWHOTO  ammapara |
CHUMBOJIMYECKOT'O sA3bIKaA XUMHWU TJI COCTABJICHUSA (bOpMy.]'I
HEOPraHWYECKUX BEIIECTB, YPABHEHHA XUMHUYECKUX
peakIuii; ocHOBaMHu XuMudeckoit Homenkaarypsl (IUPAC




1 TPUBHAIILHOM )

YMmenue OGLHCH;ITB CBA3b IIOJOXCHHUA JJICEMCHTA B
[Tepuoanueckoit cUucTeMe c YU CJIOBBIMHU
XapaKTCPUCTUKAMU CTPOCHUA aTOMOB XUMHUYECCKUX
DIIEMEHTOB (COCTaB ® 3apsAn sApa, oOIee YuciIo
AIIEKTPOHOB), pacrpesesieHieM JEKTPOHOB 1o
HHEPreTUUECKUM  ypPOBHSM  aTOMOB  MEPBBIX  TPEX
MEPUOOB, KaJTUs U KaJIbIHs

[IpencraBieHue 0 NEPUOJAMYECKON 3aBUCUMOCTH CBOMCTB
XHUMHAYECKHX 3JIEMEHTOB (pagmnyc aroma,
ANEKTPOOTPHUIIATEIIBHOCTD), TIPOCTHIX U CIOKHBIX BEIIECTB
OT 1oJIOKeHus 31eMeHToB B [lepuoauueckoii cucreme (B
MajbplX  MEpPUOJaX W  TJABHBIX  MOATPYINNax) U
3JIEKTPOHHOT'O CTPOCHHMS aToMa

YmenueknaccupuuupoBaTh:

7.1

XUMHNUYCCKUCIJICMCHTHI

7.2

HCOPraHMYCCKHUCBCIICCTBA

7.3

XUMHUYCCKUCPCAKITUU

YMeHueonpeaensrs:

8.1

BaJICHTHOCTb u CTCIICHb OKHUCJICHUA XUMHNYCCKUX
QJICMCHTOB, 3apAa HOHa

8.2

BUJl XUMHYECKOW CBA3M UM TUI KPUCTAUIMUYECKOU
CTPYKTYPBI B COEIUHEHUSX

8.3

XapakTep cpenibl B BOJHBIX PACTBOPAX BEILECTB (KHUCIOT,
OCHOBaHMIA)

8.4

OKHCJINTCIIb 1 BOCCTAaHOBUTCIIb

YMeHne xapakTepu3oBaTh (U3UYECKUE U XUMHUYECKHE
CBOICTBA:

9.1

IPOCTBIX BEIIECTB (KUCIOPOJ, O30H, BOJOPOA, Tpadur,
anMas, KpeMHu#, a3or, (ocdop, cepa, XJI0p, HATpui,
KaJIWii, MarHui, KaJabllui, AIFIOMUHUHN, KEJIe30)

9.2

CJIOKHBIX BEIIECTB, B TOM YHCJIE WX BOJHBIX PacTBOPOB
(Boma, aMMHaK, XJIOPOBOJOPO, CEPOBOJIOPOJ, OKCHIBI U
ruapokcuasl MetamwioB [-1IA rpynm, amromuHusd, Menu
(IT), unka, xenesza (II u III), okcunsr yraepona (I u IV),
kpemuus (IV), azora u pocdopa (Il u V), cepst (IV u VI),
CepHHUCTas, CepHasi, a30TUCTas, a30THas, QochopHas,
yroJibHAsL, KpEMHUEBAs KUCIOTA U UX COJIN)

9.3

IMPOTrHO3UPOBATH U XapPAKTCPU30BATH CBOICTBA BEILIECTB B
3aBUCUMOCTH OT HUX COCTaBa M CTPOCHHUA, NPHUMCHCHHC
BC€IICCTB B 3aBUCHMOCTH OT HX CBOﬁCTB, BO3MOXXHOCTb




MIPOTEKAaHUsl XUMHUYECKUX IPEBPALEHUN B PA3IUYHBIX
YCIIOBUAX

10

YMeHue cocTaBIIsSITh MOJIEKYJISIPHBIE U HOHHBIC YPaBHEHUS
peakuuii, B TOM YHCIIE:

10.1

PEaKIMHHOHHOT000MEHA

10.2

OKI/ICHI/ITCHBHO-BOCCTaHOBI/ITeHBHBIXpeaKLII/Iﬁ

10.3

WUTIOCTPUPYIOIIUX ~XUMHUYECKHE CBOWCTBA HM3YYEHHBIX
KJIacCOB (TPYIII) HEOPTraHUYECKUX BEIIECTB

10.4

MNOATBCPKAAOIMUX T'CHCTUYCCKYIO B3aUMOCBA3b MCKIY
HHUMHA

11

YMEHHEBBIUUCTATH (IIPOBOIUTHPACUCTHI):

111

OTHOCUTCIIBHYIO MOJICKYJISIPHYIO W MOJIAPHYKHO MacCChl
BCIICCTB, MACCOBYIO IOJIIO XHUMHYCCKOr0 JSJICMCHTA B
COCAMHCHHNHU

11.2

MacCCOBYIO NOJIKO BEHIECTBA B paCTBOPC,

11.3

KOJIMYCCTBO BCUICCTBA U €0 MaCCy, 00BEM Ta30B

114

[I0 YpPaBHEHUSAM XUMHUYECKMX pEaKkUUd U HaXOIUTh
KOJIMYECTBO BEIIECTBA, OOBEM M MacCcy pPEareHTOB WU
IIPOJYKTOB PEAKLIUU

12

Bnanenue (3HaHMEOCHOB):

12.1

OCHOBHBIMHM METO/IaMU Hay4YHOTO MO3HaHUs (HaOI0IeHHe,
U3MEpEeHUe,  IKCHEPUMEHT,  MOJCIUPOBaHHE)  MpHU
W3YYEHHH BEIIECTB M XHMHYECKHUX SBIICHUH; YMEHHUE
chopMynupoBaTh NpoOIEeMy U MNPEATOKHUTh MyTH €€
peLIEHUS

12.2

Oe3omacHOil  pabOTBl € XMMHMYECKMMH  BEIECTBAMH,
XUMHUYECKOH MOoCy10i 1 1a00paTOpHBIM 000PYI0BaHHEM

12.3

npaBwiiaMd  0€30MacHOr0 OOpalleHus C BEIIeCTBAMHU,
UCIIONBb3YEMBIMU B TIOBCETHEBHOW KU3HM, NpPaBUIAMHU
MOBEJCHUS B  IEIIX  COEpeKeHHs  37I0pOBbsl U
OKpYXKalolllel MpUPOAHON Cpeapl; TMOHMMaHWE Bpeaa
(ormacHOCTH)  BO3JACUCTBUS HA  KUBBIE  OPTaHU3MBI
OTNPENIENICHHBIX BEMIECTB, CIIOCOOOB YMEHBIICHUS U
MPEAOTBPALIEHUS UX BPEIHOTO BO3JEHCTBUS

13

Hammane MNPAKTUYCCKUX  HABBIKOB IIJIAHUPOBAHUA U
OCYIICCTBJICHUA CJIICAYIOIIUX XUMHYCCKHX
9KCIICPUMCHTOB!

13.1

HN3YUCHUEC U OIIMCAHUC (1)I/ISI/IIIeCKI/IX CBOICTB BCIICCTB,
O3HAaKOMIJICHHEC C (I)I/I3I/I‘{CCKI/IMI/I u XUMHNYCCKUMHU
SIBIICHUSAMH, OIIBITHI, HUILTIOCTPUPYIOIIUE IMPpU3HAKH
MPOTCKAHUA XUMHYCCKUX peaKuHﬁ




13.2

U3y4eHHECTIOCO00Bpa3AeIeHUsICMecel

13.3

[IOJIyUEHUE KHUCIOpOJAa U H3YYEHHME €ro CBOWCTB;
IIOJIyuUeHUE BOAOpPOJAa M H3YYEHHE €ro CBOWCTB;
IIOJIyUE€HUE YIJIEKUCIIOrO Ta3a M W3Y4YEHHE €ro CBOWCTB;
MOJIydYeHUE aMMHUAKa U U3YyYEHUE €ro CBOMCTB

13.4

IIPUTOTOBJIEHUE PACTBOPOB C OIPEIEICHHON MacCOBOU
JIOJIEN paCTBOPECHHOIO BELIECTBA

13.5

NPUMEHEHUE WHIUKATOPOB (JIAKMyca, METHJIOpaHXka W
dbeHondTanenHa) a8 ONpeneieHUs XapakTepa Cpenbl B
pacTBOpaxX KUCJIOT U IIEJIOYEN

13.6

UCCJIEIOBAHUE M OINHCAaHUE CBONCTB HEOPraHHMYECKUX
BEIIECTB PA3IMYHBIX KJIACCOB; U3YUYECHUE B3aMMOJCHCTBUS
KHCIIOT c MeTalJIaMH, OKCUJAMHU METAaJIJIOB,
pacTBOPUMBIMU U HEPACTBOPHUMBIMU  OCHOBAaHUSMH,
COJISIMU;  IIOJyYEHHUE  HEpPACTBOPUMBIX  OCHOBAHMIi;
BBITECHEHUE OJHOr0 MeTajlla APYT'MM U3 PacTBOpa COJIH;
uccienoBaHie  aM(pOTEpPHBIX  CBOMCTB  T'MJIPOKCUIIOB
AITIOMUHUS U IUHKA

13.7

pelieHue  SKCIEPUMEHTAIbHBIX  33Ja4y 10  TEeMaM:
«OCHOBHBIE  KJIacChl HEOPraHUYECKUX  COCIMHEHHUI»;
«DNEKTPOIUTHUYECKAS JUCCOIUALIMS, «Bakneiimme
HEMeTaJJIbl ¥ UX COSINHEHUM, « BakHeHne MeTaliIsl 1
WX COCIUHCHUS

13.8

XMUMUYECKHE 9KCHEPUMEHTHI, WUTIOCTPUPYIOINE
NPU3HAKH TPOTEKAHUS PEaKIii HOHHOTO OOMEHa;
Ka4eCTBEHHBIE PEAKIMH Ha TPUCYTCTBYIONIME B BOIHBIX
pacTBOpax HMOHBI: XJIOpUI-, OpOMHUA-, UOAMI-, CyIb(aT-,
docdar-, kapOOHAT-, CHIMKAT-aHUOHBI, THJIPOKCU-UOHBI,
KaTHOHbl aMMOHMUSI, MarHus, Kanblius, aTlFlOMUHUSA, KeJe3a
(2+) u xenesa (3+), meau (2+), uHKa

14

Ywmenune:

14.1

NpeACTaBIIATE  PE3YJIbTAThl  DKCIICPUMCHTA B (bopMe
BBIBOJAOB, JOKa3aTCIbCTB, I’ pa(bI/IKOB nu TaGJ’II/II_I U BBISIBJIATH
OMIIUPUICCKHUEC 3aKOHOMCPHOCTHU

14.2

YCTaHABJIMBATL CBA3HM MCXKAY pPEAJIbHO Ha6J'HOJIaeMI)IMI/I
XUMHNYECKUMU SABJICHUAMUA u mponeccamMmu,
MNpoucCxoadmuyuMunu B MAKpOo- W MUKPOMHUPC, OOBSICHATH
IMPUYINHBI MHOP006pa3I/IH BCIICCTB




HEPEYEHDb 2JIEMEHTOB COAEPKAHUSA, IIPOBEPAEMBIX HA
OCHOBHOM I'OCYJAPCTBEHHOM 3K3AMEHE 110 XUMHNHU

Kon IIpoBepsieMbliid1eMeHTCONEPKRAHUS

1 HepBOHa‘{aJIBHBIeXHMquCKHeHOHHTI/ISI

1.1 YucTelie BemecTBa 1 cMecu. CriocoObl pa3iesieHus cMecei

1.2 ATOMBI U MOJICKYJIBI. Xumudeckue dJ1eMeHThl. CHMBOJIBI XHUMHUYECKHUX DJICMCHTOB.
. HpOCTBIe " CJIOKHBIC BCUICCTBA.

13 Xumnyeckass  Qgopmyna.  BaleHTHOCTh  aTOMOB ~ XMMHYECKHX  DJIEMEHTOB.
' CreneHbOKHCIEHUSA

3aKkOH TIOCTOSIHCTBa  cocTaBa  BemecTB. OTHocuTenbHass aTOMHas — Macca.
14 OtHocuTenbHasE MOJEKyJsipHas Macca. MaccoBas 10is1 XMMHYECKOTO 3JIEMEHTa B

COCIMHEHUU
15 KonumuectBo BemectBa. Moab. MomsipHas Macca. MospHbIE  00bEM  Ta30B.
' B3anMocCBA3b KOIMYECTBA, MACCHI U YHCIIa CTPYKTYPHBIX €IMHHULL BEILIECTBA
16 ®u3znueckue U XUMHUYECKHE SABJICHHS. XUMHUYECKas peakuuss U €€ IpPU3HAKHU.
' 3aKOHCOXpaHEHUSAMACCHIBEIECTB. XUMUYECKUEYPAaBHEHUS
5 Ilepnonnueckuil 3akoH u Ilepuonnueckas cucremMa XMMHYECKHX nemMeHTOB J[.M.

Menpaeneena. CTpOGHI/IeaTOMOB

ITepuognueckuii 3akoH. Ilepumonmyeckas cucrema XUMUYECKMX 3yeMeHTOB JI.1.
2.1 MenpneneeBa. Ilepuonsl m rpynmbsl. PU3MYECKUH CMBICI MOPSAJIKOBOIO HOMEpa,
HOMEPOB IIEPUOJA U IPYIIIBI JIEMEHTA

Crpoenue aromoB. CoctraB aToMHbIX snaep. M3orombl. Onexktponsl. CTpoeHue
2.2 AJIIEKTPOHHBIX 000JI0UEK aTOMOB MEPBHIX 20 XUMUYECKUX d71eMeHTOB [lepuoaudeckoit
cuctemsl /.M. MennaeneeBa

3aKOHOMEPHOCTH B HM3MEHEHHH CBONCTB XUMHUYECKHMX DJJEMEHTOB TEPBBIX TPEX
MEepUoJIOB,  Kajus, Kaiblus (paamyca aTOMOB, O3JIEKTPOOTPUIIATEIHHOCTH,

23 METaJUIMYECKNX U HEMETaUIMUYECKHUX CBOMCTB) M UX COCIWHEHUM B COOTBETCTBUU C
MIOJIO’KEHUEM DJIEMEHTOB B lIepruoanyeckoi cucteMe U CTPOEHUEM UX aTOMOB
3 CrpoeHueBenecTBa
Xumudeckast cBs3b.  KoBanenrtHas (monsipHast U HEMOJSpHAas) CBSI3b.
3.1 DNEeKTPOOTPULIATENBHOCTh XUMHYECKHX 3JIEMEHTOB. HNonnas CBSI3b.
MertannuueckascBs3b
3.2 TUMBI KPUCTATUTHYECKUX PEIICTOK (aATOMHAasl, MOHHAsI, METAJUTHUECKast ), 3aBUCUMOCTD
' CBOMCTB BEIIECTBA OT THUIA KPUCTAJUIMUECKON PEIICTKU U BU]A XUMHYECKOU CBSI3H
4 Baxneimme mnpencTtaBUTENM  HEOPraHMYECKUMX — BewlecTB. Hemeramsl u ux

COCOAMHCHUS. Meramns 1 UXCOCOAUHCHHUA

Knaccupukanms w  HOMEHKIATypa  HEOPTaHWYECKHMX  COCOUHEHHWH:  OKCHJIOB
4.1 (coneoOpa3zyromue: OCHOBHBIC, KHCIOTHBIE, aM(OTEepHBIE) U HECOJIe00pa3yoIIne;
OCHOBaHMH (IIEIIOYM M HEPACTBOPUMBIE OCHOBAHUS); KHCIOT (KHCIOPOICOACpIKaIINe




1 OECKUCIIOPOIHBIC, OJTHOOCHOBHBIC 1 MHOTOOCHOBHBIC); COJICH (CPETHUX M KUCIIBIX )

du3nueckue M XHMMHUUYECKHE CBOMCTBA MMPOCTBIX BCUICCTB-HCMETAJIJIOB: BOAOPOJA,

42 XJIOpa, KHCIOPOa, cephl, a30ta, Gpocdopa, yriepoaa, KpeMHHUS
®u3nueckue U XUMHUYECKHE CBOMCTBA MPOCTHIX BEIIECTB-METAIJIOB: JIUTHS, HATPUS,
4.3 KaJus, Mar"us u KLU, ATFOMUHMUS, xKenesa.
DNEKTPOXUMHUUECKUIPSATHANPSHKEHUMETAIIIOB
44 ®dusnueckue M XUMHUYECKHE  CBOWCTBA BOJIOPOAHBIX COCAMHEHUN HEMETAJUIOB:
XJIOPOBOJIOPO/IA, CEPOBOAOPOA, aMMHAKA
dusnuecKkrue 1 XUMHUECKUE CBOMCTBA OKcua0B HemeTawioB: cepbl (IV, VI), azora(ll,
4.5 v, V), dochopa(Ill, V), yraepoaa(ll, V), kpemuus(IV).
[Tony4yeHneokCuJOBHEMETAIUIOB
46 Xumnueckue cpoiicTBa okcuaoB: meTaiwioB |A—-IIIA rpynmn, munka, menu(ll) u
' xenesa(Il, I). TTonydyeHneokcu0BMETAIIOB
XUMHYECKHE CBOMCTBA OCHOBaHMH U aMQOTEpPHBIX THAPOKCHAOB (Ha mpumepe
4.7 TUAPOKCUIOB ATIOMUHUS, xKenesa, [IUHKA). [TonyyenneocHoBaHM u
aM(pOTEPHBIXTHIPOKCHIOB
OO0mue XUMHYECKHE CBOMICTBa KHUCIIOT: XJIOPOBOJOPOJHOM, CEPOBOAOPOIHOM,
48 CEPHUCTOM, CEpHOW, a30THOH, (OCPOpPHON, KPEeMHUEBOH, yroidbHOW. (OcoObIe
' XUMUYECKHE CBOMCTBA KOHLUEHTPUPOBAHHOW CEpHOM M a30THOM kuciaot. [lomyueHue
KHUCJIOT
49 OO0mme XxuMHUYECKHe CBOMCTBa cpeaHux coneil. [lomydyenunecosneit
410 [Tonyyenue, coOupaHue, pacro3HaBaHWE BOAOPOJAA, KHUCIOpOJAa, AaMMHAKa,
YIJIEKUCIIOro Ta3a B 1JabopaTopuu
411 [lomyyenne ammuaka, CEpHOM M  a30THOM KHCIOT B  IIPOMBIIIIEHHOCTH.
' OO0111ecnocoObINoNyYeHUIMETAIOB
4.12 | T'enermdeckas CBSI3b MEX]y KJIaCCAaMH HEOPTaHUYECKUX COCIMHEHUIN
5 XUMHUYECKUEPEAKIINHI
Knaccudukanus XUMHYECKUX pPEaKIHMi MO pa3lIuyHbIM MPHU3HAKAM: [0 YHUCIY U
5.1 COCTaBYy YYaCTBYIOIIUX B PEAKIIUM BEIECTB, MO TEIJIOBOMY 3P (DEKTy, 0 U3MEHEHHUIO
CTENEHEeN OKUCIEHUS XUMUYECKUX AJIEMEHTOB
59 TennoBoit dQPeKT XUMUIECKON peaKIuu, TEPMOXUMUICCKHAE YpaBHEHHUS. DK30- U
' SHAOTEPMUYECKHE peaKu. TepMOXUMUUYECKHE YPaBHEHUS
OKHCIUTENIbHOBOCCTAHOBUTENIbHbIE peakiuu. OKHCIUTENH U BOCCTAaHOBHUTEIH.
5.3 [Ipouecchiokucnenus u BOCCTAHOBJICHHSI.
DNEeKTPOHHBIN0ATaHCOKUCIUTETFHOBOCCTAHOBUTETHHOUPEAKITUN
54 Teopus 31EKTPOIUTHYECKOM aucconnanuy. KaTWOHBI, aHMOHBI. OJIEKTPOIUTHI U
' HEANIEKTPONUTHL. CUITbHBIC U Clla0ble ANEeKTPOTUTHL. CTeNeHbINCCOITUAIITI
55 Peakmuu noHHOTO 0OMEHA. Y CIOBUS MPOTEKAHUS pEeaKIUii HOHHOTO 0OMEHa, TTOTHBIE
' Y COKpAIlICHHbIE NOHHBIE YPAaBHEHUS PEAKIINi
6 XuUMHS ¥ OKpyIKarolasicpena
6.1 BemectBa u Marepuansl B TMOBCEJHEBHOM JKM3HM 4eloOBeKa. be3omacHoe




HCIIOJIB30BAaHUEC BCIICCTB H XHMHWUYCCKHUX pCaKI_[I/Iﬁ B J'Ia60paT0pI/II/I u 6HTy.
HepBaHHOMOH_IBHpI/IXI/IMI/I‘ICCKI/IXO)KOFaX " OTPAaBJICHUAX

XHUMHYECKOE 3arpsi3HEHHE OKPY’KaoIIel cpenbl (KUCIOTHBIE IOXKIU, 3arps3HEHUue
MOYBBI, BO3JyXa M BOJOEMOB), CIOCOOBI ero mnpenoTBpamieHus [IpenenpHas

62 nonyctumasi konuentpanus semiects (I1JK). Posib Xxumun B perieHun 3K0I0THYECKUX
npobiieM. YcuiieHue NapHUKOBOTO 3P deKTa, pa3pylieHrHe 030HOBOIO CII0s
[Ipumenenue cepsl, azota, ¢ocdopa, yriepojaa, KpeMHUS U UX COCIUHEHUN B OBITY,
MEAMIIMHE, TPOMBIIUICHHOCTH M CEIbCKOM Xo3siicTBe. [IpumeHeHHe MeTamioB U

6.3 CIUIaBOB (CTallb, YYT'yH, TIOPATIOMHHHI, OpOH3a) B OBITY W IPOMBIIUICHHOCTH WX
coenuHeHuil. [loHsiTHE O KOPPO3MM METAJIOB, OCHOBHBIE CIIOCOOBI 3aIUTHI UX OT
KOPPO3UH

6.4 [TpupoaHbIEe HCTOYHUKH YTIEBOAOPOAOB (yroiib, IPUPOIHBIHA ra3, HEPTh), MPOAYKTHI
uX nepepadoTku (OEH3UH), UX POJIb B OBITY U MPOMBILIUIEHHOCTH
[lepBoHayanbHble MOHATUS 00 OpPraHMYECKHX BEHIECTBAX KaK O COEIUHEHUSIX

65 yriepona (MeTaH, 3TaH, STWICH, alleTHIICH, STAaHOJ, TJUIEPUH, YKCYCHasl KHCIIOTa).

' [TonsiTie 0 OMONOTMYECKH BAa)KHBIX BEIIECTBAX: KHUPaxX, OelKax, yriaeBoJax — U UX
POJIH B )KM3HU YEIOBEKa
7 Pacuértsr:

7.1 nopopMyIaMXUMUYECKUXCOEAMHEHUI

1.2 Macchl (MacCcOBOM) JIOJIM pacCTBOPEHHOTO BEIIECTBA B PaCTBOPE

7.3 MOXUMHYECKUMYPABHEHUSM




