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HOACHUTEJBHASA 3AIINCKA

[Iporpamma o XuMHUM Ha YPOBHE OCHOBHOT'O 00111eT0 00pa30oBaHuUs COCTaBJICHA HA
OCHOBE TpeOOBaHUM K pe3yibTaTaM OCBOEHUS OCHOBHOI 00pa30BaTeIbHON MPOTrpaMMBI
OCHOBHOTO 00111eT0 00pazoBanus, npeactaBieHHbIX B PI'OC OO0, a Takke Ha OCHOBE
benepanbHOi pabodeit mporpaMMbl BOCTIUTAHKS U C YIETOM KOHIICTIIINY TIPETIOJaBaHUS
yueOHOro mnpenMera «XuMmus» B o00pa3oBaTelIbHBIX oOpraHuzanusx Poccuiickoi
denepanum.

[Iporpamma mo xumMuu Ja€T MPeACTaBICHUE O LENIX, 00Iel CTpaTernu 00y4YeHus,
BOCIIUTAaHUS W  Pa3BUTHS  OOyYalOIIMXCS CPEACTBaMH  Y4ye€OHOro MpeIMeTa,
yCTaHaBJIMBAET  00s3aTEIbHOE  MPEIMETHOE  COJAEpP)KAHHWE,  IPEyCMaTpUBACT
pacrpeneneHue €ero Mo KijaccaM W CTPYKTYpUpPOBAaHHME IO pas3feinamM U TeMaMm
nporpaMMbl 1O  XHMHHM, ONPEAENISeT  KOJUYECTBEHHbIE U KAYECTBEHHbBIC
XapaKTePUCTUKHU COAEPKaHUsI, PEKOMEHAYEMYIO TTOCIEA0BATEIbHOCTh N3YUCHUS XUMUU
C YYETOM MEXKMPEIMETHBIX U BHYTPHUIIPEAMETHBIX CBSI3€H, JIOTUKH y4eOHOTO TpoIiecca,
BO3PACTHBIX OCOOEHHOCTEW O00YYarolIMXCs, OMPEEseT BO3MOXKHOCTH NpeIMeTa JUIs
peanu3anuu TpeOOBaHUN K pe3ysibTaTaM OCBOCHUS OCHOBHOM 00pa3oBaTeIbHOU
IporpaMmbl Ha YPOBHE OCHOBHOTO OOIIEro oOpa3oBaHusA, a TaKke TPeOOBaHHM K
pe3yibTataM OOy4YeHUs XMMHUM Ha YPOBHE LieJIed HM3YyUYeHHsS TpPEeAMETa U OCHOBHBIX
BHJIOB YYEOHO-TI03HABATEIILHON JIEATEIbHOCTH 00YYarOIIErocs 0 OCBOCHUIO y4eOHOTO
COJICpKaHMUS.

3HaHWE XUMUHU CIY>KUT OCHOBOW Juisi (OPMHUPOBAHUS  MHUPOBO33PEHUS
oOydaromierocsi, ero NnpeACTaBICHU 0 MaTepuaIbHOM €IUHCTBE MUPA, BAKHYIO POJIb
urpatot GopMUpyeMbie XUMUEH MTPEACTaBICHUSI O B3aUMOIIPEBPAIICHUSIX SHEPTUU U 00
ABOJIIOIIMM BEIIECTB B MPUPOJIE, O MYTIX PEIICHUS TJI00ATBHBIX MPOOJIEM YCTOHYUBOTO
Pa3BUTHUSL 4YEJIOBEYECTBA — CBHIPHEBOW, IHEPrE€TUUECKOW, MUIIEBOM M 3KOJOTHYECKOU
6e30macHOCTH, TPOOJIEM 3PABOOXPAHCHHSI.

N3yuyenne xumun:

CIIOCOOCTBYET peau3alii BO3MOXKHOCTEU JIsi camMOpa3BUTUSL U (HOPMHUPOBAHUS
KYJBTYPBI IMYHOCTH, €€ 0011e U PYHKIIMOHAIBHOW IPaMOTHOCTH;

BHOCUT BKJIaJ, B (OPMHUPOBAHHE MBIIUICHUS M TBOPYECKUX CIOCOOHOCTEH
oOydJaronuxcsi,  HaBBIKOB ~ HMX  CAMOCTOSITENIbBHOM  y4yeOHOM  JIeSITeNbHOCTH,
OKCIIEPUMEHTAJIbHBIX M HCCJICIOBATEIIbCKUX  YMEHUH, HEOOXOAUMBIX Kak B
MOBCEIHEBHOM XU3HM, TaK U B MPOHECCUOHAIBHOM JIeSITEIHHOCTH;

3HAKOMHUT CO CHEeNU(PUKOW HAYYHOTO MBIIUICHHS, 3aKJIaJbIBa€T OCHOBBI
LIEJIOCTHOTO B3IJIsila HA €AUMHCTBO MPUPOJBI U YEJIOBEKA, SIBISETCS OTBETCTBEHHBIM
sTanoM B (OPMHUPOBAHNHN €CTECTBEHHO-HAYYHON TPAMOTHOCTH 00YYaIOIIUXCS;



crnocoOcTByeT (OPMHUPOBAHHUIO IEHHOCTHOTO OTHOIIEHHS K E€CTECTBEHHO-
-HAy4YHBIM 3HAHUSAM, K IPUPOJE, K YEIOBEKY, BHOCUT CBOM BKJIAJ B 3KOJIOTHYECKOE
00pa3oBaHUE 00YYAIOITUXCHI.

JlanHple HampaBiieHUsT B OOY4YEHHUHM XHUMHHM OOECHEUMBAIOTCA CIeUU(HUKOi
coJiepKaHusl yueOHOTO MIPeIMETa, KOTOPBIN SIBISETCS NeAaroruuecky aaanTUpOBaHHBIM
OTpakeHHeM 0a30BOW HAYKH XMMHUU Ha ONPEEIEHHOM 3Tare € pa3BUTHUA.

Kypc xumum Ha ypoBHE OCHOBHOTO 00IIero oOpa3oBaHHs OPHEHTHPOBAH Ha
OCBOCHHME OOYYaIOIIMMHUCS CHUCTEMbl TIEPBOHAUYAIBHBIX TMOHATUA XUMHH, OCHOB
HEOPraHUYECKONM XMMHHU U HEKOTOPBIX OTIAEIBHBIX 3HAYMMBIX MOHSATUN OPraHUYECKOU
XUMHUHU.

CrtpykTypa coaepxaHUsi TpOrpaMMbl MO XUMHH CHOPMHUPOBaHA Ha OCHOBE
CUCTEMHOT0 moaxoaa K €€ wusydeHuro. CoaepkaHHe CKIaJbIBAETCS M3 CHUCTEMBI
IOHATUA O XMMHUYECKOM JJIEMEHTE U BELIECTBE U CHUCTEMBI NOHATUH O XUMHUYECKOU
peakuuu. O0e 3TU  CHCTEMbl CTPYKTypHO OpPraHM30BaHbl [0  MPHUHILHUILY
IIOCJIEAOBATEIBHOIO PA3BUTHA 3HAHWKM HA OCHOBE TEOPETUYECKUX INPENCTABICHUN
Pa3HOro YpOBHSL:

— aTOMHO-MOJIEKYJISIPHOT'O YYEHHsI KaK OCHOBBI BCEI'O €CTECTBO3HAHUS;

— Ilepuoanyeckoro 3akona /[. 1. MenneneeBa kKak OCHOBHOI'O 3aKOHA XUMHH;

— YYEHHS O CTPOCHHUH aTOMA U XUMHUYECKOM CBSI3H;

— MPEACTABIICHUH 00 3JIEKTPOIUTHUECKOMN TUCCOLMALINU BELIECTB B pACTBOPAX.

TeopeTnueckne 3HaHUS PACCMATPUBAIOTCS HA OCHOBE AMITMPUYECKHU TMOJYYEHHBIX
U OCMBICJIICHHBIX (DaKTOB, pPAa3BUBAIOTCA MOCIEAOBATEIIBHO OT OJHOIO YPOBHS K
JIPYTOMY, BBITIOJHSS (DYHKIIMH OOBSCHEHUS M TMPOTHO3UPOBAHUS CBOMCTB, CTPOCHUS U
BO3MOKHOCTEU MPAKTUYECKOTO IPUMEHEHHUS U TIOJIyYEHUS U3y4aeMbIX BEILECTB.

OcBoeHHe MporpaMMbl IO XUMHUH CIIOCOOCTBYET (POPMHUPOBAHUIO NMPEACTABICHUS
0 XMMHWYECKOW COCTABIISIOLIEN HAy4YHOW KapTUHBI MHpA B JIOTHKE €€ CUCTEMHOU
MIPUPOJBI, LIEHHOCTHOTO OTHOUIEHWS K HAyYHOMY 3HAHMIO M METOAAaM IO3HAaHHSA B
Hayke. M3ydyeHne XuMHUM MPOUCXOIUT C IPUBJICUCHUEM 3HAHUM U3 PaHEE M3YyYECHHBIX
yueOHbIX TpenMeToB: «Okpyxkatomuid Mupy», «buosnorus. 5—7 knacce» u «dusmka. 7
KJIACcC».

[Ipy M3yyeHUM XMMHUHU MPOUCXOAUT (POPMUPOBAHME 3HAHMM OCHOB XMMHUYECKOM
HAayKd Kak OOJIaCTU COBPEMEHHOI'O €CTECTBO3HAHUS, MPAKTUYECKOW eSITeIbHOCTH
YEJI0BEKA U KaK OJTHOI'0 U3 KOMIIOHEHTOB MUPOBOM KYJIbTYPBI.

3amaua yd4eOHOTO MpeaMeTa COCTOMT B (POPMUPOBAHUU CUCTEMBI XMUMHUYECKHX
3HAHUW — BaXKHEUIUX (PAKTOB, MOHATHUN, 3aKOHOB W TEOPETUUYECKHUX IOJIOKECHUM,
JOCTYIHBIX ~ OOOOIEHHI MHPOBO33PEHUYECKOTO  Xapakrepa, s3blka HayKHh, B
MPUOOIIEHUN K HayYHBIM METOJIaM TO3HAHUS MPU M3YYCHHUH BEIIECTB U XUMHUYECKHUX
peakiuii, B GOPMUPOBAHUM W PAa3BUTUU MO3HABATEIHHBIX YMEHHUN U UX MIPUMEHEHUU B



y4eOHO-TI0O3HABATEIFHON ¥ Y4eOHO-UCCIEAOBATEIIbCKON NIeATeTbHOCTH, OCBOCHUU
npaBuiI 6€30MacHOTO OOpAIeHuUs C BENECTBAMHU B MIOBCETHEBHOMN KU3HH.

[Ipy wm3ydeHMM XWMHH Ha YpPOBHE OCHOBHOTO OOIIEro oOpa3oBaHUS BaKHOE
3HauY€HUE MPUOOPENH TaKHUE 11U, KaK:

— ¢GOopMHpOBaHHE HWHTEIUICKTyaJIbHO  Pa3BUTOM  JMYHOCTH, TOTOBOM K
caM000pa30BaHUI0, COTPYAHHYECTBY, CAMOCTOSITEILHOMY MPUHATHIO pEUICHUH,
CIIOCOOHOM a1anTUPOBATHCS K OBICTPO MEHSIOIIMMCS YCIOBUSM KU3HU;

— HaIpaBJIECHHOCTh OOYYEHHUs Ha CUCTEeMAaTUYECKOe MPUOOIIEHHE 00yUYaroIIUXCs K
CaMOCTOSTENIbHON TMO3HABaTEIbHOW JEATEIbHOCTH, HAy4YHBIM METOJAaM IIO3HAHMS,
(GbopMHUPYIOITUM MOTHBAIIMIO U PA3BUTHE CIIOCOOHOCTEN K XUMUU;

— o0ecrieueHre YCJIOBHM, CIOCOOCTBYIONIMX MNPUOOPETEHUIO O0yYarouuMucs
OMbITa PA3HOOOPA3HON JIEATEILHOCTH, TO3HAHUS U CAMOTIO3HAHUS, KIIFOYEBBIX HABBIKOB
(KJTIOYEBBIX KOMIETEHIIMI), HMMEIONINX YHUBEPCAJIbHOE 3HAYCHHE I Pa3TUYHBIX
BHJIOB JCATEIHHOCTH;

—  ¢opmupoBanue oOmed  (YHKIMOHATBLHOM M €CTeCTBEHHO-HAy4YHOU
IPaMOTHOCTH, B TOM YHCJI€ YMCHHUH OOBSICHATH M OIICHUBATH SIBJICHUS OKPY KAIOIIETO
MHpa, UCTIOJIb3Yys 3HAHUS M OIBIT, MOJIYICHHBIC MPU W3YUCHUU XUMHUHU, TPUMEHATh WX
P peIIeHUH TTPOOJIEM B TIOBCETHEBHOM KU3HU M TPYIOBOH JCSITEIBHOCTH;

— ¢gopMupoBanue y 0OyJaronuxcsi TYMaHUCTHYECKUX OTHOIICHUW, TTOHUMAaHUS
IIEHHOCTH XUMHUYECKUX 3HAHUW JJi BBIPAOOTKHM DKOJOTHYECKH I1€JIECO00pa3HOIo
MOBEJCHUS B OBITY U TPYAOBOM JICSITEIILHOCTH B LIEJISIX COXPAHEHUS CBOETO 370POBBS U
OKPY’KaroIIEH IPUPOTHOUN CPEIBIL;

—pa3BUTHE MOTUBAIMM K OOYYEHHIO, CIOCOOHOCTEM K CaMOKOHTPOIIO U
CaMOBOCTIMTAaHUIO Ha OCHOBE YCBOECHUS OOINEUETIOBEUYECKUX IIEHHOCTEH, TOTOBHOCTH K
OCO3HaHHOMY BBIOOPY MPOGUIIS U HATIPABICHHOCTH JAJIbHEHUINIET0 00yUYeHUS.

OOGmiee 4nciI0 4acoB, OTBEAEHHBIX JJISI U3YUYCHHUSI XMMUU HA YPOBHE OCHOBHOIO
ob1iero oOpazoBanus, coctapisieT 136 yacoB: B 8 kitacce — 68 yacoB (2 yaca B HEJICIIO),
B 9 Kitacce — 68 4acoB (2 yaca B HEJICINIO).



COAEPXKXAHUE OBYUEHUA

8 KIIACC

IlepBoHaYaIbHbIC XUMHUYECKHE TOHATHS

[Ipenmer xumuun. Posib XMMHUM B )KU3HU Y€NIOBEKAa. XUMHS B CUCTEME HAyK.
Tena u BemiectBa. du3nMueckue CBOWCTBA BEMIECTB. ArperaTHOE COCTOSHUE
BemlecTB. [loHsATHE O MeToax MO3HAaHUS B XUMHUU. UHCThIE BEHIECTBA M CMECH.
CriocoObl pa3zesieHust cMeceil.

ATOMBI ¥ MOJIEKYJBl. XHUMHYECKHE BJIEMEHTbl. CHMBOJIBI XUMHUYECKUX
aneMeHTOB. [IpocTsie U CloXKHBIE BelecTBa. ATOMHO-MOJIEKYJIIPHOE YUEHUE.

Xumudeckas ¢opmyna. BaJeHTHOCTP aTOMOB XHUMHYECKHUX JJIEMEHTOB.
3akOH TMOCTOSIHCTBA CcocTaBa BewlecTB. (OTHOcHUTENbHAsT aTOMHas Macca.
OTHOcuTENnbHAsT MOJIEKYJIsIpHAasi Macca. MaccoBasi A0JII XUMHUYECKOTO 3JIEMEHTA B
COEJIMHEHUHU.

KommuecTBo BemectBa. Mosb. MonsipHas Macca. B3auMoCBsI3b KOJIMYECTBA,
Macchbl W 4YHCJIa CTPYKTYPHBIX €AMHUI[ BemiecTBa. Pacuétel mo Qopmynam
XUMUYECKUX COCTMHEHUM.

DuU3NYECKUE U XUMHUYECKHUE SBICHUS. XUMHUECKas peakus U €€ MpU3HaKH.
3aKOH COXpaHEHUsI MAacChl BEIIECTB. XHMMHUYECKUe ypaBHeHMs. Kiaccudukanus
XUMUYECKUX PEAKIUH (COETUHEHUS, PA3I0KEHNUs, 3AMEILICHHsI, 0OMEHA).

Xumuueckuii IKCnepumMeHm:

3HAKOMCTBO C XMMHUYECKOHW TMOCY/I0H, MpaBUiIaMu pabOThI B JIaOOpaTOpUH U
npuémMamMu oOpalleHus: ¢ JIabopaTOpHBIM O00OpPYAOBAHHEM, U3YUCHHE U OMHUCAHUE
(Gu3MUecKuXx CBOMCTB 00pa3loB HEOPraHMYECKUX BEUIECTB, HaOIIOJEHUE
¢buznyeckux (IJIaBJICHUE BOCKa, TasHUE JIbJa, pacTUpaHUE caxapa B CTYIIKE,
KUTCHUE W KOHJCHCAIMS BOJbI) U XMMHUYECKUX (FOpEHHE CBEUYH, MPOKAIMBAHUE
METHOM MTPOBOJIOKHU, B3aUMOJICHCTBHE MeJla C KUCIIOTOMN) SBJICHUM, HAOII0IeHUE U
OMHUCaHWE MPU3HAKOB MPOTEKAHUS XUMHUUYECKUX peakiuil (pa3jokeHue caxapa,
B3aMMOJIEUCTBUE CEPHOM KHUCJIOTHI C XJIOPUAOM Oapusi, pa3ioKeHHE TMAPOKCHIIA
menu (1) mpu HarpeBanuu, B3aumo/ieiicTBre xene3a ¢ pactBopoM conu meau (1),
U3y4YeHHUE CIOCOOOB pPa3feICHHUs] CMECEi: C TMOMOIIbI0 MarHuTa, (UIbTPOBAHUE,
BbITIApUBaHUE, AUCTHWLIAIMA, XpoMaTorpadusi, MPoBEACHNE OYUCTKH MMOBAPEHHOMN
COJIM, HaONIOJEHWE W  ONHUCAaHWE  pe3yJbTaTOB  MPOBEACHMS  OMbITA,
WUTIOCTPUPYIOIIETO 3aKOH COXPaHEHUs MAacCChl, CO3/JaHHE MOJIEJEH MOJIEKYJ
(IIapoCTEepPKHEBBIX ).

BaxxHelline npeacTraBuTe M HCOPraHUYECKUX BELIECTB

Bo3agyx — cMech razoB. CocraB Boznyxa. Kucimopon — 3nemMeHT U mpocToe
BemecTBo. Haxoknenue xucimopoia B mpupoae, (U3MUYECKHE M XUMHUYECKUE
cBoiictBa (peakuuu ropeHusi). Oxcupabl. I[lpumenenne xucnopoaa. CrnocoObl
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MOJIYYCHHUS KUCTopoAa B JabopaTOpuud W TPOMBINUICHHOCTH. Kpyrosopor
Kuciopoaa B mpupoae. O30H — ajutoTportHas MoAuGUKAIIS KACIOPOaa.

TennoBoit 3¢ (heKkT XUMHUECKON peakluu, TEPMOXUMHUYECKHE YpaBHEHUS,
DK30- M DHAOTEPMHUYECKHE peaKiuu. TOIUIMBO: yrojb W METaH. 3arpsA3HEHUE
BO3]lyXa, YCUJICHHE MAPHUKOBOTO 3(PdeKTa, pa3pyiieHrue 030HOBOTO CIIOSI.

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

Monsipabiii 00BEM ra3oB. PacyéTel Mo XUMUUECKUM YPaBHEHUSIM.

duznueckue CcBOMCTBAa BOJbl. Boma Kkak pactBoputellb. PacTBOpEI.
HaceplllieHHbIE M HEHACBIIIEHHBIE PAacTBOPBLI. PacTBOPMMOCTH BEILIECTB B BOJIE.
MaccoBasi 1071 BelllecTBa B pacTBOpe. XUMHUUYECKUE CBOMCTBA BOABL. OCHOBAHUS.
Ponp pacTBOpoB B IpUpOZiE€ U B KHU3HU 4eloBeka. KpyroBopor BoAbI B MPUPOJE.
3arps3HeHne NpUPOIHBIX BoJI. OXpaHa U OYMCTKA MPUPOJHBIX BOJ.

Knaccuduxanus neopranndeckux coenuneHuit. Oxcunbl. Knaccuduxanus
OKCUJIOB:  coieoOpasyomiue (OCHOBHBbIC, KHUCJIOTHbIC, aM(OTEepHbIE) U
HecosneoOpaszyronue. Homenknatypa oxcugoB. Dusnueckue MU XUMHYECKUE
CBOMCTBA OKCUIOB. [lonyueHnne okcuaos.

OcHoBanus. Knaccudukanuss ocCHOBaHMM: MIENOYM W HEPACTBOPUMBIC
ocHoBaHusA. HoMeHknatypa ocHoBaHmid. PU3MYECKHE M XHUMHYECKHE CBOWCTBA
ocHoBaHuU. [lonydyeHre OCHOBaHUM.

Kucnotel. Knaccuduxanus kucnor. Homenknarypa kucior. Ousndeckue u
XMMHUYECKUE CBOWCTBA KHUCIOT. Psan aktuBHocTM MetaimioB H. H. bekerosa.
[TonydyeHue KUCIOT.

Comu. Homenknatypa coseil. @U3NYECKUE U XMMHUYECKUE CBOMCTBA COJIEH.
[lonyuenune cosen.

['eneTnyeckas CBSI3b MEXKY KJIaCCaMU HEOPTAHUYECKUX COCTUHEHHI.

Xumuueckuii IKCnepumenm:

Ka4ECTBEHHOE OMPEIECIICHUE COECPKaHU KUCIOpOAa B BO3AYyX€, MOTyUYEHHUE,
coOupaHue, pacrno3HABAaHWE M HU3YUYCHHE CBOMCTB KHUCIOpPOJa, HAOII0ICHUE
B3aMMOJICHCTBUSL BEIIECTB C KHUCJIOPOJAOM M YCIOBUSI BO3HMKHOBEHUS W
MpeKpalleHuss TopeHus (Mmokapa), O3HAKOMJICHHE C OOpa3laMH OKCHIOB U
OMHMCAHWE WX CBOWCTB, MOJy4YeHUE, COOMpaHHE, PACMO3HABAHWE W W3YYCHHE
CBOMCTB BOJIOpo/a (TOpeHHe), B3auMOeHCcTBHE Bojgopoaa ¢ okcuaoM meau (1)
(BO3MOKHO HCIIOJIb30BaHUE BUJICOMATEPUATIOB), HAOIIOJICHHE O0pa3loB BEIIECTB
KOJMYECTBOM | MOJIb, HCCIEOBAaHUE OCOOCHHOCTEW PACTBOPEHHS BEIIECTB C
pPa3IMYHOM PACTBOPUMOCTBHIO, IPUTOTOBIIEHUE pPACTBOPOB C OMNPEIEIEHHON
MacCOBOM J0JIel pacTBOPEHHOTO BEIIECTBA, B3aMMOJICHCTBUE BOABI C METAJJIAMU
(HaTpueM ©  KajibllueM) (BO3MOXHO HCIOJIb30BAaHHE BHJICOMATEPHUAIIOB),
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WCCJICIOBAaHUE OO0pPa3IOB HEOPTaHWYECKUX BEIIECTB PA3IUYHBIX KIIACCOB,
HaOJFOICHNE W3MEHEHUS OKPACKH MHIUKATOPOB B PACTBOPAX KUCIOT M IIEIOUYEH,
uzydeHue B3aumozeiictBus okcuga menud (IlI) ¢ pacTBopoM cepHON KHCIIOTHI,
KHCJIOT C MeTajulaMHu, peakUWil HEUTpalu3aluH, IOJIYyYEHHE HEPACTBOPHUMBIX
OCHOBAHUM, BBITECHEHHWE OJIHOTO MeETajla JPYTMM M3 pacTBOpa COJIM, PEIICHUE
AKCIEPUMEHTANbHBIX 33/lad Mo TeMme «BakHeillne KiIacchl HEOPraHUYECKUX
COEIMHECHUI.

IMepuonuueckui 3axkoH u Ilepuoguueckass cucreMa XHUMHYECKHX
iemenToB JI. U. MengeneeBa. CtpoeHne aroMoB. XHUMHYECKasi CBSA3b.
OKHCIANTETBLHO-BOCCTAHOBUTEILHbIC PEAKIMHU

[lepBble MOMBITKK KIAaCCU(PUKAIMM XUMUYECKUX 3JeMeHTOB. lloHsiTHe O
rpynmnax CXOJHBIX 3JJIEMEHTOB (IIEJIOYHBIE M IIETOYHO3EMEIbHbIE METAJLIbI,
raJIoreHbl, MHEPTHBIC Ta3bl). DJIEMEHThI, KOTOphIE 00pa3yloT aM()OTEepHbIE OKCUIBI
U TUAPOKCHUJIBI.

[lepnonmueckuit 3axoH. [leproanyeckas cucreMa XMMUYECKHUX 3JIEMEHTOB /1.
N. MengeneeBa.  KopoTkonepuonHas ©  JIuHHONEepuoAHas  (OpPMbI
[Teprnonnueckoit cucrembl xumuueckux 3emMeHToB J[. . Menneneesa. [lepuoas
u rpynmbl. OU3WYECKUN CMBICH MOPSAJKOBOTO HOMEpPA, HOMEPOB MEPUOAA U
TPYIIIBI AJIEMEHTA.

Crpoenne atomoB. CoctaB aTOMHBIX saep. M3otonsl. DnekTponsl. CTpoeHue
ANIEKTPOHHBIX  000JI0OYEK aTOMOB TepBbIX 20 XUMHMYECKHUX DJIEMEHTOB
ITepuonnueckoin cucremsl [[. WM. MenneneeBa. XapakTepuCTUKA XUMHUYECKOIO
3JIEMEHTA T10 ero noyoxeHuro B [lepuonnueckoit cucreme 1. 1. Menneneena.

3aKOHOMEpPHOCTH HM3MEHEHUSl pajJhyca aTOMOB XUMHUUYECKUX BJIEMEHTOB,
METAJTHYECKUX U HEMETAJUIMYECKUX CBOMCTB MO IrpyIaM U epuoaam.

3nauenue [leprnoanueckoro 3akona u [leppoanvyeckoi CUCTEMbBI XUMUYECKUX
JJIEMEHTOB Ui pa3BUTUA Hayku W mpaktuku. [[. . MenneneeB — yuyéHbli U
IpaKIaHUH.

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

Crenenb  okuciieHUs.  OKHCIUTEIBHO--BOCCTAHOBUTEIBHBIE  PEAKIIMHU.
[Ipornecchbl OKMCIEHUs U BOCCTaHOBIEHUS. OKUCIUTENN U BOCCTAHOBUTEH.

Xumuueckuii IKcnepumenm:

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

Mesicnpeomemnmnuie ceasu



Peanuzanusi MeXNpeIMETHBIX CBSI3€M MpU U3YYEHUM XUMHUHM B § KJlacce
OCYILECTBJISIETCS 4YE€pe3 MKCIOJIb30BAaHHE KakK OOIIMUX €CTECTBEHHO--HAYYHBIX
MOHSATUM, TaK W MOHATHUM, SIBISIONIMXCS CUCTEMHBIMH JJISI OTJEIBHBIX MPEAMETOB
€CTECTBEHHO--HAYYHOI'O LINKJIA.

OO01Me ecTeCTBeHHO--HAyUHbIE TIOHSTHS: HAyYHbIN (akT, TUIoTe3a, TEopus,
3aKOH, aHalW3, CHHTE3, Kiaccudukamus, TMEePUOIUNIHOCTh, HAOIOIEHHE,
AKCHEPUMEHT, MOACIUPOBAHUE, UBMEPEHUE, MOJICIIb, SIBJICHUE.

@usnka: Marepus, aTroM, D3JJIEKTPOH, NPOTOH, HEUTPOH, HOH, HYKIHU],
M30TOIIbI, PaJUOAKTUBHOCTh, MOJIEKYNA, JJIEKTPUUYECKUI 3apsjl, BEUIECTBO, TEJIO,
00BEM, arperaTHoe COCTOSIHUE BEIIECTBA, ra3, (GU3MYECKUE BEIUYUHBI, SIUHUIIBI
U3MEPEHUS, KOCMOC, IJTAaHETHI, 3BE31bI, COHIIE.

buonorus: porocunTes, apixanue, buocdepa.

['eorpadusi: armocepa, ruapochepa, MHUHEpaNbl, TOPHBIE TMOPOJBI,
MOJIE3HBIE UCKOMAEMBbIE, TOILIMBO, BOJIHBIE PECYPCHI.

9 KUJIACC

BemecTBo U XMMHUYecKasi peaKkIus

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

CrpoeHre BellecTBa: BHIBl XUMUYECKOW CBSI3U. THIBI KPUCTAIIMYECKHUX
PEUIETOK, 3aBUCUMOCTh CBOMCTB BEIIECTBA OT THIIA KPUCTAJUIMUECKON PEIIETKU U
BUJIa XUMHUYECKOM CBS3H.

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

Knaccudukaiuysa XuMA4ecKUX peakiuii Mo pa3audHbIM MPU3HAKaM (IO YUCITY
U COCTaBy YYacTBYIOIIMX B PEAKIUM BEIIECTB, MO TeraoBomy 3ddekrty, Mo
W3MEHEHUIO CTENEHEW OKMUCIICHHS XUMHYECKUX JIEMEHTOB, MO OOPAaTUMOCTH, IO
YYaCTHUIO KaTajln3aTopa). DK30- U SHJIOTEPMUUYECKUE PEAKIIMH, TEPMOXUMHUYECCKUE
YpaBHEHMUS.

[TonsiTue 0 ckopocTH XUMHUYEeCKOW peaknuu. [loHsTHE 00 0OOpaTUMBIX U
HEOOPATUMBIX XUMUYECKUX peakiusix. [IoHATHEe 0 TOMOTeHHBIX M IeTepOTCHHBIX
peakuusx. [lonstue o karanuse. [lonsTne o xumMmruyeckoM paBHoBecuu. DakTopsbl,
BIIMSAIONIME HA CKOPOCTh XHMHUYECKOW PEAKIMU U TMOJOXKEHUE XUMHUYECKOTO

pPaBHOBECHSI.
OKHUCIAUTENbHO-BOCCTAHOBUTEIbHBIE ~ pPEaKlUMU,  AJIEKTPOHHBIA  OayaHc
OKHCIIUTEIIbHO-BOCCTAHOBUTEIBHON  PEaKLUU. CocraBieHue  ypaBHEHUU
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OKHCJIUTEIBbHO--BOCCTAHOBUTEIbHBIX ~ PEAKUMA C  HCHOJIb30BAHUEM  METOJa
3JIEKTPOHHOTO OanaHca.

Teopus 37EKTPOIUTUYECKON JUCCOLMALIMHI. DIEKTPOIUTHI U HEAJIEKTPOJIHTHI.
KaTtnonsl, annoHbl. MeXaHU3M [HCCOLMAIIMU BEIIECTB C Pa3JIMYHBIMU BUIAAMU
XuMHU4eckoil csizu. CreneHs aucconuanuu. CUIIbHBIE U CIIa0bIe 3JIEKTPOJIUTHI.

Peakiun noHHOTO 0OMEHa. Y CI0BHS MPOTEKAHUS PEAKIIUH HOHHOTO OOMEHa,
MOJHBIE M COKpAlll€HHbIE HMOHHBIE YypaBHEHHUs peakiuil. CBOWCTBAa KHUCIOT,
OCHOBAaHMM U cojJell B CBeTe TMpPEACTaBICHUN 00 AIEKTPOIUTHYECKOU
nuccounanuu. KauectBeHHble peakiii Ha HOHBL. [IOHSATHE O THApOIN3E CONEH.

Xumuueckuii IKCnepumenm:

O3HAKOMJICHHME C MOJEIISIMA KPUCTALUIMYECKUX PEHIETOK HEOPraHUYECKHUX
BCIIIECTB — METANIOB W HEMETaUIOB (Tpadura M anmasa), CIOKHBIX BEIECTB
(xJopuaa HaTpus), UCCIEOBAHUE 3aBUCUMOCTU CKOPOCTU XMUMHUYECKON peakiuu
OT BO3JICUCTBUS PA3IUYHBIX (HAKTOPOB, HCCIEIOBAHUE HIIEKTPOIPOBOTHOCTH
pPacTBOpPOB BEWIECTB, IMpOLECCa AWCCOLMALMU KHUCIOT, IIEJIOYEed H  COJIeU
(BO3BMOKHO  HCIIOJIb30BAHUE  BHUICO MAaTE€pUANIOB), MPOBEICHHUE  OIBITOB,
WUTIOCTPUPYIOIIUX ~ TMPU3HAKK  TMPOTEKAHUS  peakuui  HOHHOro  oOMeHa
(oOpazoBanue ocajaka, BBIJIEJICHHE Tas3a, oO0Opa3oBaHHWE BOJbI), OIbBITOB,
WUTIOCTPUPYIOIIUX ~ MPUMEPBI  OKUCIUTEIBbHO-BOCCTAHOBUTEIIBHBIX  PEaKUUU
(ropeHue, peakiuu pa3fioKEHUs, COCIMHEHUS), paclO3HABAaHUE HEOPTaHMYECKUX
BEIIECTB C IMOMOINBIO KAYECTBEHHBIX PEAKIMA HA HOHBI, PEUICHUE
DKCIIEPUMEHTAJIBHBIX 3a/1a4.

Hemerajuibl 1 UX COeAMHEHUS

OO6mast xapaktepuctuka TranoreHoB. (OCOOEHHOCTH CTPOCHHS aTOMOB,
XapakTepHble CTerneHu okucieHus. CTpoeHue U (PU3NYECKHUE CBOMCTBA MPOCTHIX
BEIIECTB — TajloreHOB. XWMHUYECKHE CBOWCTBA HAa MNOpUMEpe  XJopa
(B3aUMOJIEHCTBUE C METaUlaMU, HEMeTa/ulaMu, IIesio4amMu). XJIIOPOBOIOPO/I.
CosisiHass KUCJIOTAa, XMMUYECKUE CBOMCTBa, MOJydyeHHE, NpuMeHeHue. JlelicTBue
XJIOpa ¥ XJOPOBOJOPOAA HA OpPraHu3M YeJOBeKa. BaxHeWlmme Xaopuabl U UX
HAXOXJCHUE B MPUPOJIE.

Oo6mas xapakrepuctuka 3neMeHToB VIA-rpynmnbel. OCOOEHHOCTH CTPOEHHUS
aTOMOB, XapaKTepHbIe cTereHu okucieHus. CTpoeHue u (HU3MYECKHUE CBOMCTBA
MIPOCTHIX BEIIECTB — KUCIOPOAA U Cepbl. AJIOTPOITHbIE MOAU(DUKAIIMN KHCIOPO1a
U cepbl. XuMUYecKue cBoilcTBa cepbl. CepoBOOPOJ, CTpOCHUE, (PU3HUYECKHE U
XUMHUYECKUE CBOMCTBA. OKCUIBI CEpbl KaK MPEACTABUTEIN KUCIOTHBIX OKCHJIOB.
CepHas kuciora, (QHU3HUECKHE W XHMHYECKHE CBOMCTBAa (0OIME Kak
MPEACTaBUTENST Kjacca KHUCIOT W crnenuduyeckrne). XUMHYECKUE PEaKINH,
JeXalue B OCHOBE MPOMBIIUICHHOTO CHOco0a MOMYYeHUsI CEPHOM KHCIIOTHI.
[Ipumenenue cepHoi KucaoThl. COaM CEpHOM KUCIOTHI, KAYECTBEHHAs pEAKIMs Ha
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cyiabdaT-uoH. HaxoxaeHue cepbl u €€ COCOUHEHHH B MpHUpPOAE. XUMHUYECKOE
3arpsi3HEHHE OKPYKAIOIIEH CpeAbl COEIWHEHHSIMHU CEpbl (KUCIOTHBIE TOXIIH,
3arpsiI3HEHUE BO3/IyXa U BOJIOEMOB), CIIOCOOBI €T0 MPEI0TBPAILCHUS.

OOmast xapakrepucTuka 37eMeHTOB VA-rpynnbel. OCOOEHHOCTH CTPOEHUs
aTOMOB, XapaKTEpHbIE CTEMEHU OKHUCIECHUS. A30T, paclpOCTPAHEHHUE B MPUPOJIE,
dusznyeckue U XxuMudeckue cBoiicTea. KpyroBopot a3ora B mpupoje. AMMHUax, ero
dusznyecKkue u XMMHUUECKHUE CBOMCTBA, OMy4yeHHe U nmpuMenenue. Conu aMMOHMS,
ux pU3NUECKUEe U XUMUYECKUE CBOWMCTBA, MpUMeHeHHe. KauecTBeHHas peakiius Ha
MOHBI aMMOHMS. A30THasl KHUCJIOTa, €€ MoJiydeHHue, QU3HUYeCKue U XMUMHYECKHe
CBOiicTBa (0OIIME Kak TMpeJCTaBUTENS Kilacca KHUCIOT U  chenudpuyecKue).
Hcnonb3oBaHWEe HUTPATOB M COJIEM aMMOHUSI B KAauyeCTBE MHHEpAIbHBIX
yIo0peHnil. XuMUYECKOE 3arpsi3HEHUE OKPYKAIOIIEH Cpebl COETMHEHUSIMH a30Ta
(KUCIIOTHBIE JIOKIM, 3arpsi3HEHUE BO3/AyXa, MOYBBl U BoJoEéMOB). Docdop,
ayoTpornHele Moaupukauuu ¢docdopa, u3NUECKUEe U XUMUYECKUE CBOMCTBA.
Oxcug docdopa (V) u bochopHas kuciaota, Pu3ndIecKue U XUMHUUECKHUE CBOMCTBA,
nosyuenue. Mcnonp3oBanue GpocharoB B KaUeCTBE MUHEPAIBHBIX YI0OPEHUH.

Oo6mas xapakrtepuctuka 3nemMeHToB |V A-rpynmnbel. OCOOEHHOCTH CTPOEHHUS
aTOMOB,  XAapPaKTEpHbIE  CTEIIEHW  OKHUCJIECHMUS.  YIVIEpOA,  AJUIOTPOIIHBIE
Moau(pUKalMM, PACIpOCTpaHEHHE B MNpUPOAE, (U3MUECKHE U XUMHUYECKHUE
cBoicTtBa. Ancopouus. Kpyrosopot yriepona B npupojse. Okcuasl yriepoja, ux
¢u3nueckue W XUMUYECKHE CBOMICTBA, JEHCTBUE Ha JKUBbIE OpPraHU3MBI,
NOJlyYeHUE U MPUMEHEHHE. DKOJIOTMYECKUE MPOOJIEMBbl, CBS3aHHBIE C OKCHJIOM
yraepona (IV), rumoreza rino0anbHOrO TOTEIUICHUS KiIMMaTa, MMapHUKOBBIN
addekr. YronpHas KuciaoTa U €€ coM, uX (PU3NUecKue U XMMHYECKHUE CBOMCTBA,
nojiyueHue U npuMmeHeHue. KauecTBeHHass peakuuss Ha KapOOHAT-MOHBI.
Hcnonb3oBaHue KapOOHATOB B OBITY, MEIUIMHE, MPOMBIIIJIEHHOCTH U CEIbCKOM
XO34UCTBE.

[TepBoHayasibHbIE MOHATHS 00 OPraHUYECKUX BEIIECTBAX KAK O COCIUHEHMSIX
yraepoja (MeTaH, 3TaH, 3TUJIEH, alleTUIIEH, 3TaHOJI, TJIMLEPUH, YKCYCHasl KUCIIOTA).
[IpupogHble HMCTOYHUKK YTIEBOAOPOAOB (yrojib, MPUPOJIHBIA Ta3, HEPTH),
NPOAYKThl UX mepepaboTku (OE€H3MH), UX POJb B OBITY MU IPOMBIIUICHHOCTH.
[TonsiTe 0 OMOJIOTUYECKU BAXKHBIX BEILIECTBAX: )KMpax, OeKax, yriieBogax — U ux
poJiM B JKH3HM 4YEJOBEKa. MarepuaabHOE €IWHCTBO OpPraHUYECKUX U
HEOPTraHUYECKUX COCJIMHEHU.

KpemHuuii, ero Qusnueckue M XHUMHUYECKHE CBOMCTBA, MOJyYCHHE H
npuMmeHenue. CoenuHeHHs KpeMHusi B mnpupoze. OOmue mnpeacTtaBieHuss 00
okcusie kpemaus (IV) u kpemuueBoi kuciore. CHIMKAThI, UX UCIOIb30BaHUE B
ObITY, B MPOMBIIUICHHOCTU. BaxkHeillre cTpouTeNbHbIE MaTepualbl: KepamHKa,
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CTEKJIO, IIEMEeHT, 0eToH, kene300eToH. [Ipobnempr 6e30MacHOr0 HMCIOIB30BAHUS
CTPOUTENIbHBIX MAaTEPUAJIOB B OBCEHEBHOM JKU3HHU.

Xumuueckuii IKCnepumenm:

U3ydeHue 00pa3O0B HEOPTaHUYECKUX BEIIECTB, CBOMCTB COJITHOMW KHMCIIOTHI,
MIPOBE/ICHUE KAYECTBEHHBIX PEAKIMN Ha XJIOPUJ-MOHBI U HAONIOJCHUE MPU3HAKOB
WX TIPOTEKAHWsI, OMBITHI, OTpaKalwmue (PU3NUECKHe W XUMHYECKHE CBOMCTBA
rajJoreHOB M HX COCIWHEHUI (BO3MOXKHO HCIOJIb30BAaHUE BHUACOMATEPHUAIIOB),
O3HAKOMJIEHHE C 0Opa3llaMu XJIOPUAOB (TajOreHUJI0B), O3HAKOMJICHHE C
oOpaslamu ceppl U €€  COeAUHEHUSIMU  (BO3MOXHO  HCIOJb30BaHHE
BUJIEOMATEPHUAITIOB), HAOIIOICHHE TIpoliecca OOYTIIMBaHUs caxapa IMoJ JACUCTBUEM
KOHIICHTPUPOBAHHOM  CEPHOM  KHUCJIOTBI, M3y4YEHUE XHMHYECKHX CBOMCTB
pa30aBIEHHON CEPHON KUCIIOTHI, MPOBEJCHNE KaUeCTBEHHOW peaKInu Ha cyabdar-
WOH W HAOJIOJeHWEe TpHu3HaKa €€ MPOTEKaHUs, O3HAKOMJIEHHE C (U3HUECKUMU
cBoiicTBaMu a3zora, ¢ochopa MU HUX COCIUHEHHH (BO3MOXKHO HCIIOJIb30BaHUE
BHJIEOMATEpUAIIOB), oOpa3liaMu a30THBIX U (POCHOPHBIX YIOOpEHUH, MOTyYeHUE,
coOupaHue, pacrno3HaBaHUE W M3yYEHHE CBOMCTB aMMHaka, IPOBEIACHUE
KaueCTBEHHBIX PEaKIMii Ha MOH aMMOHHMS U PochaT-uoOH U M3YyUYEHHE MPU3HAKOB
UX IPOTEKaHHUsI, B3AMMOJICHCTBUE KOHIIEHTPUPOBAHHON a30THOW KUCJIOTHI C MEJIbIO
(BO3MOKHO HCIIOJIb30BaHUE BHJIEOMATEPHUAIIOB), U3yUYCHHE Mozenein
KPUCTAUIMYECKUX peIIETOK aiMaza, rpadura, QyuiepeHa, O3HAKOMJICHHE C
MPOIECCOM  aJCOPOLMM PACTBOPEHHBIX BEIIECTB AKTUBUPOBAHHBIM YIJIEM U
YCTPOMCTBOM NPOTHBOras3a, MoJyueHue, coOupaHue, pacro3HaBaHUE M U3y4YeHUE
CBOMCTB YIJIEKHCJIOTO Tra3a, MPOBEICHUE KaueCTBEHHBIX pPEaKiMii Ha KapOOHAT U
CUJIMKAT-MOHBl W HW3YYE€HHE MPU3HAKOB UX NPOTEKAHUS, O3HAKOMIICHHE C
MPOAYKIIMEH CHUJIUKATHOM MPOMBIIIUICHHOCTH, PEIICHHE SKCIEPUMEHTAIbHBIX
3a/1a4 1o TeMe «BaxHenmme HeMeTauTbl M UX COCTUHEHUS.

MeTaJiibl 1 MIX COeIMHEHU S

OO01mast XxapakTepUCTHKAa XMMHUYECKUX JIEMEHTOB — METAJUIOB Ha OCHOBaHHUH
ux TmnonoxeHus B llepmogmyeckor cucrteMe xumuueckux daeMmeHTtoB J[. W.
MenpeneeBa u crpoeHusi aroMoB. CTpoeHue MeTaiuioB. MeTtamuyeckas CBs3b U
METAUIMYECKAsT ~ KPUCTAJUIMYECKAss  PEIIETKA.  DJEKTPOXUMUYECKHMH  PAX
HaMpsHKeHUH MeTaiwoB. OU3nyeckue U XUMUYECKHe CBOMCcTBa MeTaiioB. Oomue
CIOCOOBI TIONy4eHHUST MeTaioB. [loHATHE O KOPPO3UM METAIJIOB, OCHOBHBIC
criocoObl 3aluThl UX OT Koppo3uu. CruiaBbl (CTallb, YyTyH, JIOPATIOMUHUH,
OpoH3a) ¥ X MPUMEHEHHUE B ObITY U MPOMBIIIIIICHHOCTH.

[Ilenounsie meTamnpl: noyoxkeHue B llepuoanyeckon cucTteMe XMMHUYECKUX
sanemeHntoB JI. M. MeHaeneeBa, CTpOCHHME MX aTOMOB, HaXOXJECHUE B MPUPOJE.
du3nuecKkue U XMMHUYECKUE CBOMCTBA (Ha mpuMmepe Hatpus U Kanus). OKCUuasl u
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TUIPOKCUABl HaTpus MW Kanusa. [IpuMeHeHne WIENOYHBIX METAUIOB MU MX
COCIUHCHUM.

[[lenoyno3emenbpHblE METAJUIbl MAarHMid M KaJblMH: IIOJIOXKCHHE B
[Tepuomuueckon cucremMe xumudeckux sneMeHToB JI. M. MenaeneeBa, crpoeHue
MX aTOMOB, HaX0XJEHUE B Npupoae. PU3NUEeCKUEe 1 XMMUUYECKUE CBOMCTBA MarHus
U Kaiblus. BaxuHelmne coequHeHHs KalblUsl (OKCHUI, THUAPOKCHUI, COJIN).
JKécTKkoCcTh BOJBI M CIIOCOOBI €€ YyCTpaHEHUSI.

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

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

Xumuueckuii IKcnepumenm:

O3HAKOMJIEHHE ¢ o0pa3llaMd METAJIOB U CIUIABOB, WX (DU3UYECKUMU
CBOMCTBAMH, M3Y4Y€HHE  PE3YJIbTAaTOB  KOPPO3WH  METAIOB  (BO3MOIYKHO
WCIIOJIb30BaHUE BHUJCOMATEPHATIOB), OCOOCHHOCTEH B3aWMOJCHUCTBUS OKCHIA
KJIbIIUSI W HATpus C BOJON (BO3MOXKHO HCIIOJIb30BaHUE BUJICOMATEPUAIIOB),
HCCIICIOBAHUE CBOMCTB KECTKOM BOJIBI, MTpOLECCAa TOPEHUS KeJe3a B KUCIOPOJE
(BO3MOXKHO  HCTOJIb30BAHWE  BHUJICOMATEPUANIOB), TPU3HAKOB  IPOTCKAHUS
KAYECTBCHHBIX PEAKIIMKA HA WOHBI: MarHus, KIbLHS, aIFlOMUHUS, [IUHKA, JKEJIe3a
(1) u xene3a (1), meau (11), HaOMFOIEHUE W OMMCAHUE MPOILIECCOB OKPAIIMBAHMUS
MJJaMEHH MWOHAMU HaTpusi, Kalus U Kaiblusg (BO3MOXHO HCIIOJIb30BaHUE
BUJICOMATEPUAIIOB), UCCIIEIOBaHNE aM(OTEPHBIX CBOWCTB THMAPOKCUIA ATIOMUHUS
Y TUAPOKCHUJIA [MHKA, PEIICHUE SKCTIEPUMEHTAIbHBIX 3a71a4 1Mo TeMe «Baxknenime
METAaJlJIbl U UX COCAMHCHUS.

XHMHUS ¥ OKpPY:KaoUias cpeaa

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

XUMUYECKOE 3arpsi3HEHHE OKpYKarouied cpeabl (MpeaeiabHas T0mycTUMast
KOHIIeHTpalus BemiecTB, aaee — [1/IK). Ponb xumMuu B pemieHnn 3K0JIOTHYECKUX
npooiem.

Xumuyeckuii IKCnepumenm:

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

Mexcnpeomemmnoie ceasu
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Peanuzamnus MexXnpeaMeTHBIX CBs3e€d MpH WM3YYeHHMM XUMHUHU B 9 Kiacce
OCYILECTBIISIETCS 4epe3 HCIOJb30BaHWE KaK OOIIMX eCTECTBEHHO-HAYYHBIX
MOHSTUN, TaK U TOHATHUH, SIBISIOIIUXCS CUCTEMHBIMH JIJISl OTACIBbHBIX MPEIMETOB
€CTECTBEHHO--HAYYHOTO IHKJIA.

OO1Me ecTeCTBEHHO-HAyUYHbIE MOHSTHUS: HAy4dHbIH (DaKkT, rUmoresa, 3aKoH,
TEOpWsl, aHalM3, CHHTE3, KIacCCH(PUKAIMS, TEePUOANIHOCTh, HAOIIOICHUE,
OKCIEPUMEHT, MOJEIHPOBAHUE, H3MEPEHHUE, MOJEJb, SIBICHHUE, MAaPHUKOBBIN
s PeKT, TEXHOIOTHS, MaTEPHUAIIBI.

®duzuka: Marepusi, aToMm, OJEKTPOH, MPOTOH, HEUTPOH, HOH, HYKIUJ,
U30TOMBI, PATUOAKTUBHOCTh, MOJICKYJIA, JJICKTPUUYECKUN 3apsiji, MPOBOJHUKH,
MOJIYIPOBOJHUKH,  JTUAJICKTPUKUA, (POTORIEMEHT, BEIIECTBO, TENO, OO0BEM,
arperaTHoe COCTOSIHUE BEIECTBA, ra3, pacTBOP, PACTBOPUMOCTb, KpUCTAITUNYECKast
pemérka, CIulaBbl, (PU3MUECKUE BEIMYMHBI, €IWHUIBI U3MEPEHUS, KOCMUYECKOE
IPOCTPAHCTBO, IJIAHETHI, 3BE3/1b1, COJHIIE.

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

['eorpadus: armocdepa, ruapochepa, MHUHEpPaNbl, TOPHBIE MOPOJBI,
MI0JIE3HBIE UCKOIIAEMbI€, TOIIIUBO, BOAHBIE PECYPCHI.
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IINIAHUPYEMBIE PE3VYJIBTATBI OCBOEHHUA ITPOI'PAMMBI 110
XUMHNHU HA YPOBHE OCHOBHOI'O OBIIEI'O OBPA3OBAHUA

JINYHOCTHBIE PE3YJIBTATDBI

JInyHOCTHBIE pe3yJabTaThl OCBOCHUS MPOrPAMMBI  OCHOBHOIO OOIIETO
oOpa3oBaHUs JOCTHTAIOTCS B XO/I¢ OOYYCHHsS] XUMWUU B C€IUHCTBE Y4YeOHOW W
BOCHIUTATEJILHON JAEATEIBbHOCTH B COOTBETCTBUM C TPAIUIIMOHHBIMU POCCUINCKUMHU
COLMOKYJIbTYPHBIMA M JYXOBHO-HPAaBCTBEHHBIMU IIEHHOCTSIMU, NPUHATHIMU B
oOlllecTBe TMpaBWJIaMH W HOPMaMH IIOBEJACHHUS M CIOCOOCTBYIOT Mpolieccam
CaMOTIO3HAHUS, CAMOPA3BUTHS M COLMATTN3AIUN 00yJarOIIHXCA.

JInyHOCTHBIE  pe3yJbTaThl  OTPAXAOT  TOTOBHOCTh  OOYYaIOIIMXCS
PYKOBOJCTBOBATbCSl CHUCTEMOW TMO3UTUBHBIX IICHHOCTHBIX OpHUEHTAlUM U
paCUIMPEHUE OMBITA JICITEIBHOCTH HAa €€ OCHOBE, B TOM YHCJIE B YaCTH:

1)IaTpuoTHYECKOro BOCIIMTAHMS

[IEHHOCTHOT'O OTHOIIECHUS K OT€YECTBEHHOMY KYJIbTYPHOMY, HCTOPUYECKOMY
M HAy4YHOMY HACJIECAWI0, NMOHWMAaHUS 3HAYEHUS XMMHUYECKOM HAyKH B JKA3HU
COBPEMEHHOI'0 OOIIEeCTBA, CIIOCOOHOCTH BJIAACTh JIOCTOBEPHON HHGOpPMAIIUECH O
MEPENOBBIX JIOCTHKEHUAX M OTKPBITUSIX MHUPOBOM M OTECYECTBEHHOW XHMUH,
3aMHTEPECOBAHHOCTH B HAYUHBIX 3HAHUSAX 00 YCTPOUCTBE MUpa U OOIIIECTBA;

2)rpaskIaHCKOro BOCIIUTAHUSA:

MPEACTABJICHUSI O COLNUAIBHBIX HOPMax M TMPaBWIAX MEKIMYHOCTHBIX
OTHOIIICHHH B KOJIJIEKTHMBE, KOMMYHUKATHUBHOM KOMIIETEHTHOCTH B OOIIECTBEHHO
MOJIC3HOM,  Y4EOHO-MCCIENOBATENCKOM, TBOPYECKOM W JIPYTUX  BHJAAX
JIEATEIIBHOCTH, TOTOBHOCTH K Pa3HOOOpPa3HOMW COBMECTHOUM MAESATENbHOCTU MpHU
BBITIOJTHEHUU Y4YeOHBIX, TO3HABATEIBHBIX 3aJay, BBINOJHEHUH XUMHYECKUX
AKCTICPUMEHTOB, CO3IaHUN YUCOHBIX MPOCKTOB, CTPEMJICHUS K B3aUMOIIOHUMAHHIO
W B3aUMOIIOMOIIM B TIpoIleCCe DITOM Y4YeOHOM JEeATEILHOCTH, TOTOBHOCTHU
OLICHUBAaTh CBOE TMOBEJCHUE W TOCTYNKM CBOMX TOBApHUIIECH C MO3UIMHU
HPABCTBEHHBIX U MTPABOBBIX HOPM C YUETOM OCO3HAHUS TOCIEACTBUM MOCTYIIKOB;

3)LIEeHHOCTH HAYYHOI'0 MO3HAHUSA:

MHUPOBO33PEHUYECKHUE TPEJICTABICHUAS O BEIIECTBE M XMMHUUYECKOW PpEaKIvH,
COOTBETCTBYIOIIUE COBPEMEHHOMY YPOBHIO PA3BUTHUSI HAYKH M COCTAaBJISIOLINE
OCHOBY JIJI1 TIOHUMAaHHS CYIIHOCTH HAYyYHON KapTHHBI MHUpa, NPEACTaBICHUS 00
OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHUS MPUPOJBI, B3aUMOCBS3SIX YEJIOBEKA C
MIPUPOTHOM CPENOM, O POJIM XMMHUH B TO3HAHUU 3TUX 3aKOHOMEPHOCTEH;

[TI03HABATEIbHBIE MOTHBBI, HAIIPABIICHHBIE HA IMOJIYYEHHE HOBBIX 3HAHWUM I10
XUMHH, HEOOXOJHMMBIC I OOBSICHEHHUS HAOJI0IaeMBIX IPOIECCOB M SIBJICHUM,
MO3HaBaTeNbHON, MH(GOPMAIIMOHHOW M YUTATEJIbCKOW KYJIBTYpPhI, B TOM YHCIIC
HaBBIKOB CaMOCTOSITEIbHOM paboThl C Yy4eOHBIMH TEKCTaMH, CIPABOYHOM
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JUTEPATypOi, MOCTYMHBIMU TEXHHUUYECKUMU CPEACTBAMH HH(POPMAIIMOHHBIX
TEXHOJIOTUH;

UHTEpeC K OOYYEHHUI0 U TO3HAHUIO, JI0003HATEIBHOCTh, TOTOBHOCTH U
CIOCOOHOCTh K  €caMOOOpa3OBaHMIO, TPOEKTHOM U  HCCIEIOBATEIbCKOM
NeSATEIbHOCTH, K OCO3HAHHOMY BBIOOPY HAINpaBIEHHOCTH U YPOBHSA OOy4YeHUS B
JIaTbHEHIIIEM;

4)¢popMuUpOBaHMS KYJbTYPHI 310POBbSI:

OCO3HAHHUE IIEHHOCTU KW3HU, OTBETCTBEHHOTO OTHOUIEHUS K CBOEMY
3JI0POBbIO, YCTAaHOBKHM Ha 370pPOBBIM 00pa3 >KU3HU, OCO3HAHWE MOCIEACTBUN U
HEIPUATUE BPEIHBIX MPUBBIYEK (YIOTPEOICHHS aIKOT0Js, HAPKOTUKOB, KYpPEHHUS),
HEOOXOJMMOCTH COOJIIOJICHUST TpaBui OE30MAaCHOCTH TpU  OOpalIeHHUH C
XUMHUYECKMMH BEIIECTBAMU B OBITY U PEAbHON KU3HH;

5)Tpy10BOro BOCIIMTAHMSI:

MHTEpEC K NPaKTUYECKOMY U3YUYEeHHIO ITpodeccuil U Tpyda pa3InyHoro posa,
YBaXEHUE K TPyAYy U pe3yibTaTamM TPYAOBOUW NEATEILHOCTH, B TOM YHCIE Ha
OCHOBE IPUMEHEHUs MPEJAMETHBIX 3HAHUW 1O XUMHUHU, OCO3HAHHBIA BBIOOD
VWHIUBUYAIbHOM TPAEKTOPUU MPOAOHKEHUS 00pa30oBaHUs C YUETOM JIMYHOCTHBIX
MHTEPECOB U CIOCOOHOCTH K XMMHHU, OOIIECTBEHHBIX UHTEPECOB U MOTPEOHOCTEMH,
yCIEeIHOW pOo(eCCUOHATIBHON AEATEIbHOCTU U Pa3BUTHUSI HEOOXOAUMBIX YMEHUH,
TOTOBHOCTb aJJaliTUPOBATHCS B IPO(HECCHOHATIBHOU CpeEIE;

6)3K0JI0rM4eCKOro0 BOCIIUTAHMS

HKOJIOTUYECKU II€JIECO00pa3HOE OTHOIIEHHWE K NPUPOJIe KaK HCTOUYHUKY
YKU3HHM Ha 3eMJle, OCHOBE €€ CyIIECTBOBaHMS, IOHUMAaHUE LICHHOCTH 3J0POBOr0 H
Oe3omacHOro oOpas3a >KM3HU, OTBETCTBEHHOE OTHOIICHHE K COOCTBEHHOMY
(GU3MYECKOMY M TICUXMYECKOMY 370pPOBBIO, OCO3HAHHE LEHHOCTH COOJIIOICHUS
npaBui 0€30MACHOTO MOBEAEHUS MTPU padoTe C BEIIECTBAMU, a TAK)KE B CUTYaLUsX,
YTPOXKAOIIUX 310POBBIO U )KU3HU JIOEH;

CHIOCOOHOCTH NMPUMEHSTh 3HAHUS, MOJy4aeMble NMPU U3yUYEHUU XUMUH, IS
peleHns 3a1a4, CBA3aHHbBIX C OKPYKAIOLIENH IPUPOJHON CPEOH, I OBBIIICHUS
YPOBHSI  3KOJIOTMUYECKOM  KYyJIbTYpbl, OCO3HaHUS TIJ00AaJbHOTO  Xapakrepa
HKOJIOTHYECKUX MpOOJeM M MyTell UX pEelIeHUsi MOCPEACTBOM METOAOB XHWMHH,
HKOJIOTUYECKOTO MBIIUIEHNS, YMEHUs PYKOBOJCTBOBAaTbCS UM B ITO3HABATEJIBHOM,
KOMMYHUKATUBHOM Y COLMAJILHON ITPAKTHKE.

METAINIPEJMETHBIE PE3YJIbTATDBI

B cocraBe MeTanpeaMETHBIX pE3yJNbTATOB BBIJIEISAIOT 3HAUMMbIC JUIS
dbopMUpOBaHHS MHPOBO33PEHHUs OOIEHAyYHble TOHATUA (3aKOH, Teopus,
IOPUHLIMII, TUIIOTE3a, PaKT, cucTeMa, MpoIecc, HIKCIIEPUMEHT U APYTOe.), KOTOpbIe
UCIOJIB3YIOTCS B €CTECTBEHHO-HAYYHBIX Y4YEOHBIX MpeaMeTax W MO3BOJISAIOT Ha
OCHOBE 3HaHUN M3 ATUX MPEAMETOB (POPMUPOBATH MPEACTABICHUE O LIEJIOCTHOM
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HAyYHOW KapTHUHE MHUPA, M YHUBEpPCAJIbHbIC YUeOHBIC NEUCTBUS (MIO3HABATEIBHBIC,
KOMMYHUKATHBHBIC, DPETYJISTHBHBIC), KOTOpPhIE 0OECIeunBarOT (POPMUPOBAHUE
TOTOBHOCTH K CaMOCTOSITEJIbHOMY IUUIAHUPOBAHUIO W OCYIIECTBICHUIO y4eOHOMU
JIEATEIILHOCTH.

ITo3HaBaTe/ibHbIE YHMBEPCAJIbHBIE YUeOHbIE HeiiCTBUS

ba3oBble JJornueckue aAelcTBUA:

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

YMEHHUE TMPUMEHSITH B TIpOIECCe TMO3HAHMUS TMOHATUS (TIPEAMETHBIE H
METaNnpeIMETHBIC), CAMBOJIUYECKHUE (3HAKOBBIC) MOJICTU, UCTIOIb3yEMbIC B XUMUH,
npeoOpa3oBbIBATH MIMPOKO MPUMEHSIEMbIE B XUMUU MOJEIbHBIC MPEICTABICHUS —
XUMUYECKUH 3HAK (CHUMBOJI 3JIEMEHTa), XUMH4YecKas ¢GopMmysia M ypaBHEHHUE
XUMHUYECKOW PEaKIUh — MPU PElIeHUH Y4eOHO-TI03HABATEIbHBIX 3a7a4, C y4ETOM
ATUX MOJICTBHBIX MPEJCTABICHUI BBISBIATh M XapaKTEpU30BaAThb CYIIIECTBEHHbIC
MPU3HAKUA U3Yy4aeMbIX OOBEKTOB — XUMUUYECKUX BEIIECTB U XUMHYECKUX PEAKIIUM,
BBIBIIATE  OOIIME  3aKOHOMEPHOCTH, IPUYMHHO-CIICJACTBEHHBIC CBSI3M U
MPOTHBOPEUMS B U3yUaEMbIX MPOLIECCaX U SBJICHUSX.

ba3oBble ucciiefoBarTe/IbCKHe AeiiCTBUS.

YMEHHE HCIOJIb30BaTh MOCTABJICHHBIE BOMPOCHI B KAue€CTBE HHCTPYMEHTA
MO3HAHUS, a TaKKe B KayeCTBE OCHOBBI [JIi (POPMHUPOBAHUSI THUIOTE3bI IO
MIPOBEPKE MPABUIBHOCTH BbICKA3bIBAEMBIX CYKJICHUM;

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

Pabora c undopmanueii:

yMEHHUE BBIOMpATh, AHAIMU3UPOBATH W HWHTEPIPETUPOBATH HHGPOPMAIUIO
Pa3IMYHBIX BUJIOB U (POPM MPEACTABICHUS, MOJYyYaeMyI0 W3 Pa3HbIX UCTOYHUKOB
(Hay4HO-TIONYJISIpHAsl  JIUTEpaTypa XUMHUYECKOTO COJIEPKAHUS, CIPABOYHbBIC
nocoOusi, pecypcsl MHTepHETa), KPUTUYECKH OIICHHUBATH MPOTUBOPEUYHBYIO H
HEJI0OCTOBEPHYIO MH(OPMAITHIO;
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YMEHUE NPUMEHATH Pa3jIu4HbIE METOJbl M 3aMpPOChl MPU NOHUCKE U OTOOpE
uHGOpMAIlMU U COOTBETCTBYIOIIMX JAHHBIX, HEOOXOAMMBIX JJIsi BBITIOJHEHUS
y4eOHBIX U TIO3HABATENBHBIX 33/1a4 OMpPENeIEHHOTO TUIIA, MPUOOPETEHHE OIbITa B
00JaCTM  HMCHOJB30BaHUS  MHGOPMAIIMOHHO-KOMMYHUKATUBHBIX  TEXHOJOTHUH,
OBJIaJICHUE KYJbTYPO aKTUBHOTO HCIIOJIb30BaHUS PA3JIMYHBIX TOMCKOBBIX CHCTEM,
CaMOCTOSITENIFHO BBIOUpATh ONTUMANBHYIO (hOpMY MpeAcTaBieHus HHPOPMAIUN U
WUTIOCTPUPOBATh PEIIAEMbIE 337a4d HECJIOKHBIMU CXEMaMH, JrharpaMmamu,
Ipyrumu opmamMu rpaduKu U UX KOMOUHALIUSIMU;

YMEHUE UCIOJIb30BaTh MW aHaJIM3UpoBaTh B IIpolecce Yy4eOHOH U
HCCJIEIOBATENLCKONW JEATEIbHOCTH UHPOPMAIIMIO O BIUSHUU MPOMBIIUIEHHOCTH,
CEJIbCKOTO XO3SIIICTBA M TPAHCIOPTA HA COCTOSHHUE OKPY’KAIOIIEH MPUPOIHOM
Cpelbl.

KoMMyHMKATHBHBIE YHHBEPCAJbHbIC Y4eOHbIe JeHCTBHSA:

YMEHMs 3a/aBaThb BONPOCH (B XOA€ Juanora M (WJIM) JOUCKYCCHM) IIO
CyLIECTBY  OOCYXJaeMOWl  TeMbl, (OPMYJIHpPOBATH CBOM  IPEAJIOKECHHS
OTHOCHUTEIBHO BBIITOJHEHMSI IPEIJIOKEHHOM 3a]1a4H;

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

yMEHUSI Y4E€OHOTrO COTPYAHMYECTBA CO CBEPCTHHKAMU B COBMECTHOM
IIO3HABATEJIBHOM W MCCIIEIOBAaTEIbCKOM  JACSATEIBHOCTH  IIPU  PELIECHUU
BO3HUKAIOIIKMX MPOOJIEM Ha OCHOBE yuyéTa OOIIMX HHTEPECOB M COIJIACOBAHUS
no3uuil (00cyXeHuss, 0OMEH MHEHHMSIMH, «MO3TOBBIE IITYpPMbD», KOOPAMHALIUSA
COBMECTHBIX JEHCTBUM, OINpEIEICHUE KPUTEPUEB II0 OLEHKE KadecTBa
BBITIOJTHEHHOUN pabOThI U ApyTHe).

PerynsiTuBHBIC YHHBeEpPCAJbHbIC Y4eOHbIe NeHCTBHA:

YMEHUE CAMOCTOSTENBHO ONPENENATh LENH JEATEIbHOCTH, IUIAHWPOBATh,
OCYUIECTBJISITh, KOHTPOJIUPOBATh M MPU HEOOXOJUMOCTH KOPPEKTUPOBATH CBOIO
NesATEIbHOCTh, BBIOUpaTh Harbonee 3PpPeKTUBHbIE CIIOCOOBI pelIeHusl y4eOHbIX U
MO3HABATENIbHBIX 33Ja4, CaMOCTOSITEIbBHO COCTaBJISATh WJIM KOPPEKTUPOBATH
MIPEJIOKEHHBIM  QITOPUTM JEHUCTBUUA MPU BBINIOJHEHUM 33JaHUM C YYETOM
MOJTy4YEHHUS! HOBBIX 3HAHUNA 00 M3yyaeMbIX OOBEKTax — BEIIECTBAX U PEAKIUSX,
OLICHMBATh COOTBETCTBUE IMOJYYEHHOTO pe3yJibTaTa 3asBJICHHON LEIH, YMEHHE
MCIIOJIb30BaTh U aHAIM3UPOBATh KOHTEKCTHI, MPEJIaraéMble B YCIIOBUU 33JIaHUN.

HPEAMETHBIE PE3YJIBTATBI

B cocraBe nmpeaMeTHBIX pPE3yJabTAaTOB IO OCBOCHHUIO 0053aTEIbHOTO
CoJlep KaHMs, YCTAHOBJICHHOTO JaHHOW ¢enepaibHON pabodeil mporpaMMoH,
BBIICJISIIOT: OCBOEHHBIE OOYYaIOIIMMHCS Hay4YHbI€ 3HAHUSA, YMEHUS U CIIOCOObI
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NEUCTBUN, chHenupuIecKue I TpeAMETHOW obmactn «XUMHS», BUIBI
JEATEIbHOCTH 1O  TMOJYYEHHIO HOBOIO  3HAHUS, €ro HWHTEpIpETallH,
peo0pa30BaHUIO U MPUMEHEHUIO B PA3JIMYHBIX YI€OHBIX U HOBBIX CUTYyaITUsX.

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

JOJKHBI OTpaXkaTh CPOPMUPOBAHHOCTD Y OOYHAIOIINXCS YMEHUM:

e PpACKpBIBATh CMBICJ OCHOBHBIX XMMHUYECKHX MOHSTHI: aTOM, MOJIEKYJa,
XUMHUUYECKUN 3JIEMEHT, MPOCTOE BEUIECTBO, CJIOKHOE BEIECTBO, CMECh
(omHOpOAHAS M HEOJHOPOAHAS ), BAJIGHTHOCTh, OTHOCUTENIbHASI aTOMHAS U
MOJIEKYJISIpHAs Macca, KOJIMYECTBO BEIIECTBA, MOJIb, MOJSIpHas Macca,
MaccoBas J10J1s1 XUMUYECKOTO 3JIeMEHTa B COCTMHEHUHU, MOJISIPHBINA 00BEM,
OKCHUJI, KHUCJIOTAa, OCHOBaHUE, COJb, DJIEKTPOOTPUIATEIBHOCTh, CTEIECHBb
OKHUCIICHUS, XUMHUYECKasl peaKuus, KiIacCUPUKALMS pEeakiuil: peakiuu
COCIMHEHUSA, PEAKIMU PAa3JIOKEHUs, PEAKIMU 3aMEIICHUs, PEaKIuu
oOMeHa, K30~ U SHJOTEPMHUUECKHUE PEAKIINH, TEIII0BOU A((EKT peakiinm,
AIpO aToMa, JJIEKTPOHHBIM CJIOW aToMma, aTOMHas OpOUTallb, PaJAUYC
aToMa, XUMHUYECKasl CBs3b, MOJSIPHAS W HEMOJSpHAs KOBAJICHTHAsl CBA3b,
WOHHAs CBs3b, MOH, KATMOH, aHWUOH, PAaCTBOpP, MaccoBas JI0Js BEIECTBA
(MporeHTHAsE KOHLIEHTpAIKsi) B PaCTBOPE;

e WUIIOCTPUPOBATh B3aWMOCBSI3b OCHOBHBIX XHMHWYECKUX TMOHITUH H
MPUMEHSITh 3TU TTOHSATHUS MPU OMKUCAHUU BEIIECTB U UX MPEBPAIICHUI;

e HCIOJIb30BaTh XUMHUYECKYI0 CHUMBOJUKY IS COCTaBlieHHs (popmyn
BEILIECTB U YPABHEHU XUMHUYECKUX PEAKIIHII;

e ONpENeNsATh BAJCHTHOCTh aTOMOB DJIEMEHTOB B OMHAPHBIX COCIUHEHUSX,
CTENIEHb  OKUCIIEHUSI  DJEMEHTOB B  OWHApHBIX  COCAMHEHUSX,
MPUHAJJICKHOCTh BEIIECTB K OMPEACIEHHOMY KJIACCy COEAMHEHUM 10
dbopmynaMm, BHUJ XUMHUYECKOW CBsI3M (KOBaJeHTHAas M HOHHAs) B
HEOPraHUYECKUX COEAUHEHUSX;

e packpbiBaThb cMbIca Ilepuomnueckoro 3akona JI. W. Menaeneena:
JIEMOHCTPUPOBATh TMOHUMAHUE TEPUOJANYECKON 3aBHCUMOCTH CBOMCTB
XUMHUUYECKUX AJIEMEHTOB OT MX moJjioxkeHus B Ilepuognueckoil cucreme,
3aKOHOB COXpPAHEHHUs MAacChl BEIIECTB, MOCTOSHCTBA COCTaBa, aTOMHO--
MOJIEKYJISIPHOTO YY€HUSsI, 3aKOHa ABOTrajipo;

e ONUCHIBATH W XapakTepuszoBaTh TabmuuHyt0 Qopmy Illeprogudeckoit
CUCTEMbl XHMHMUYECKHX OJJIEMEHTOB: pa3ju4aTh I[IOHATHUS «TJaBHAs
noarpynmna (A-rpymnmna)» u «nobounas noarpynna (b-rpymnmna)y, maneie u
OOJNBINIE TIEPHOJBI, COOTHOCHTH OOO3HAUYEHHUsS, KOTOPHbIE HMMEIOTCS B
tabmuie «llepumomnueckas cucTteMa XuMmudeckux diemernToB [J[. U
MeHneneeBay € YHCIOBBIMM XapaKTEpPUCTHKAMH CTPOEHUS aTOMOB
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XUMHUYECKUX JIEMEHTOB (COCTaB U 3apsij spa, 00IIee Yrciio dJIEKTPOHOB
U pacTpeeiCHUe UX 0 SJEKTPOHHBIM CJIOSIM);

KJIacCU(PUIMPOBATh XUMHUYECKHE JJIEMEHTHI, HEOPTaHUYECKHUE BEICCTBA,
XUMHUYECKUE PeaKuu (M0 YUCIY M COCTaBY YYACTBYIOIIMX B PEAKIIHUH
BEIIIECTB, 110 TETUIOBOMY (D EKTY);

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

MPOTHO3UPOBATh CBOMCTBA BEILIECTB B 3aBUCUMOCTU OT UX KaUE€CTBEHHOIO
COCTaBa, BO3MOXXHOCTH TMPOTEKAHUS XUMHUYECKUX TPEBpALCHUNA B
Pa3TUYHBIX YCIOBUSX;

BBIYHCIIATh OTHOCHTEIBHYIO MOJICKYJISIPHYI0O W  MOJIIPHYIO MAacChl
BEII[ECTB, MAaCCOBYIO [IOJII0 XHMMHUYECKOTO »dJIeMEeHTa 10 ¢dopmyIe
COEJIMHEHHUS, MACCOBYIO JIOJIIO BEIIECTBA B PACTBOPE, IPOBOJIUTH PACUETHI
110 YPaBHEHUIO XUMHUYECKON PEAKITNN;

MPUMEHSATh OCHOBHBIC OIEPAIlMH MBICTUTEIBHON NEATCILHOCTH — aHAJIH3
U CHUHTE3, CpaBHEHHE, 0000IIeHHe, CUCTeMaTU3aluio, Kiaccudukaluio,
BBISIBJICHHE TPUYUHHO--CIICJCTBEHHBIX CBSI3€H — JJIsi U3y4YEHHUs CBOMCTB
BEIIECTB M XHUMHUYECKHX PpEaKIMil, eCTECTBEHHO-HAyYHBbIE METOJIbI
MO3HAHUS — HAOJIOJCHHWE, W3MEpPEHHEe, MOJCIMPOBAHUE, SKCIECPUMEHT
(peasibHBINA U MBICIICHHBIN);

ClIeIoBaTh  NpaBWJaM  MOJB30BAaHUA  XUMHUYECKOM  MOCyAOd |
7abopaTopHbIM  000pY/IOBaHHMEM, a TaKXKe TMpaBUiiaM OOpalleHus C
BEIIECTBAMU B COOTBETCTBUM C HWHCTPYKIUSMU TI0 BBIMOJHEHUIO
7a00paTOPHBIX XUMHUYECKHUX OIBITOB TIO TOIYYCHUI0O U COOMPAHUIO
razoo0pa3HbIX BEIIECTB (BOAOpPOAA M KHUCIOPOJa), MPUTOTOBJICHUIO
pAacTBOPOB C ONPEAECIEHHOW MAcCOBOW JOJIEM PAaCTBOPEHHOIO BEIIECTBA,
IJIAHUPOBATh W MPOBOAUTH  XMUMHYECKHE  DKCIEPUMEHTHI  TIO
pacro3HaBaHWIO PACTBOPOB MIEIOYECH U KHUCIOT C MIOMOIIbI0 HHIUKATOPOB
(;rakmyc, dheHondraient, METUIOPAHXK U JIPYTHUE).

K xonIy oOydeHnus B 9 kjiacce npeIMETHBIC PE3yIbTaThl HA 0a30BOM ypOBHE
JOJDKHBI OTPaXkaTh CPOPMUPOBAHHOCTH Y OOYHAIOIINXCS YMEHUM:

PacKphIBaTh CMBICII OCHOBHBIX XUMHYECKMX MOHSATHU: XUMHUYECKUU
AJIEMEHT, aTOM, MOJIEKyJia, WOH, KaTHOH, aHWOH, IPOCTOE BELIECTBO,
CJI0’)KHOE€ BEIIECTBO, BAJCHTHOCTb, SJIEKTPOOTPUIATEIBHOCTh, CTETEHb
OKHUCJICHUS, XUMUYECKasl PEaKI[nsi, XUMUYECKast CBs3b, TEIUIOBOU d(PdeKT
peakiuu, MOJb, MOJISIpHBIH  00BEM,  pacTBOp,  DIEKTPOJIHTHI,
HEJJICKTPOJIUTHI, JJICKTPOJIUTUYECKAs IHUCCOLMALNS, PEAKIUU WOHHOTO
oOMeHa, KaTaJiu3aTrop, XHUMHYECKOE paBHOBECHE, OOpaTUMbIE U
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HEOOpaTUMBIE PEaKIMH, OKHUCIUTEIHHO-BOCCTAHOBUTEIBHBIC PEAKITUH,
OKUCIIUTENIb,  BOCCTAHOBUTEIb,  OKHUCIEHHME U  BOCCTAaHOBJIEHUE,
ATOTpOTHsA, aM(pOTEPHOCTh, XUMHUYECKasi CBs3b (KOBAJICHTHAs, WMOHHAs,
MeTajuInyecKas), KpHUCTaJUIM4ecKass pemérka, KOppo3us METalJIOB,
CIUIaBbl, CKOPOCTb XHUMHUYECKOW peaKUuH, MPEIebHO JOMyCTHUMAas
xoHuenTpanus [1/IK Bemecrna;

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

ONPENIEeNATh BaJICHTHOCTh U CTENEHb OKUCIEHUS XUMUYECKUX JIEMEHTOB B
COCIMHEHUAX Ppa3IUYHOrO COCTaBa, MPUHAICKHOCTh BEIIECTB K
OTNpeIeIEHHOMY KJIACCY COEIWHEHUU 1o ¢opmyrnam, BHUJI XUMHYECKOU
CBs3M (KOBaJCHTHAsl, WOHHAsA, MeETaUIMuecKas) B HEOPraHUYECKUX
COCIMHEHUSX, 3apsAJl MOHA MO XUMHUYECKOU (opmylie, XapakTep Cpelabl B
BOJIHBIX PACTBOPAaX HEOPTraHWUYECKUX COCAMHEHUMN, TUIl KPUCTATUTMYECKON
PELIETKA KOHKPETHOI'O BEILIECTBA,

packpeiBath cMbica Ilepuommueckoro 3akona J[. WM. MenneneeBa u
JEMOHCTPUPOBATh €ro IOHMMAaHHWE: OIKCHIBATH U XapaKTepHU30BAThH
Tabnuuynyo Gopmy Ilepuogmdyeckoid CUCTEMBI XUMHYECKUX HIIEMEHTOB:
paznuyaTh TMOHATUS «TJaBHasg mnoArpynmna (A-rpynma)» U «modoyHas
noarpynmna (b-rpynma)», manble u OoNbIIME TEPUOJABI, COOTHOCHUTH
0003HaYCHUsS, KOTOpPhIE HMMEIOTCS B IEPUOAUYCCKONM TabiuIe, C
YUCJIOBBIMU  XapaKTEPUCTHUKAMH  CTPOEHUS  aTOMOB  XMMHUYECKHX
AJIEMEHTOB (COCTaB W 3apsi] sjpa, OOIIee YHUCIO DJJICKTPOHOB U
pacmpenieieHue HMX 10 DJICKTPOHHBIM  CJIIOSIM), OOBSCHATH OOIIHe
3aKOHOMEPHOCTH B M3MEHEHHHM CBOMCTB 3JIEMEHTOB M UX COEIUHECHHI B
npeaenax MaJblX MEPUOJIOB U TJIaBHBIX MOATPYMI C YYETOM CTPOEHUS HX
aTOMOB;

KJIacCCU(UIIMPOBATh XUMHUUYECKUE DJIEMEHTHI, HEOPraHUYECKUE BEIIECTBA,
XUMHUYECKUE peakiuu (10 YUCIy M COCTaBy Y4YacTBYIOIIUX B PeaKIuu
BEII[ECTB, MO TEIJIOBOMY 3(PEKTy, MO0 U3MEHEHHUIO CTENEHEH OKHCIICHHUS
XHMHYECKUX DJIEMEHTOB);

XapakTepu3oBaTh (OMUCHIBATh) OOIIME U CHEIUDUUYECKUE XUMHYECKUE
CBOMCTBAa TIPOCTBHIX M CJOXHBIX BEIIECTB, MOJITBEPXKIAs OIMNHUCAHUE
NpUMepaMH MOJIEKYJISIPHBIX M HOHHBIX YPaBHEHUU COOTBETCTBYIOIIHUX
XAMUYECKUX PEAKIIHI;

COCTaBIIAITh YPABHEHUS BJEKTPOIUTUYECKOW JIUCCOLMAIIMU  KHUCIOT,
LIEJI0YEN U COJIEH, TIOJIHBIE U COKPAILLEHHBIE YPABHEHHUS PEAKLIU HOHHOTO
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oOMEHa, ypaBHEHHUS PEaKIWi, TMOATBEPKIAIONMUX CYIIECTBOBAHUE
TEHETUYECKOM CBSI3M MEK/Ty BEIIECTBAMU PA3JIMYHBIX KJIACCOB;
pacKphIBaTh CYIIHOCTh OKHCIHTEIIbHO-BOCCTAHOBUTEIBHBIX —PEAKITUI
MIOCPEICTBOM COCTaBIICHUS 3JIEKTPOHHOTO OaaHca 3TUX PEaKIni;
IIPOTHO3UPOBATh CBONCTBA BEIIECTB B 3aBHCHUMOCTH OT WX CTPOCHUSA,
BO3MOYKHOCTH TIPOTEKAHUS XWMHUYECKHX TMPEBPANICHUH B Pa3TUIHBIX
YCIIOBHSIX;

BBIUUCTIATh OTHOCHUTENBHYIO MOJIEKYJISAPHYI0O H  MOJSIPHYIO MAaccChl
BEIICCTB, MAaCCOBYIO [IOJII0 XHUMHYECKOTO »dJIeMeHTa 1o (dopmyie
COCIMHEHWsI, MACCOBYIO JIOJIO BEIIECTBA B PACTBOPE, IPOBOJIUTH PaCUETHI
110 YPaBHEHUIO XUMUYECKON PEaKITNN;

coON0JaTh  MpaBWja  MOJb30BAHUSA  XMMHYECKOW  MOCYAOH H
7abopaTOpHBIM  00OpYIOBaHMEM, a TaKXKe IMpaBWia OOpaimieHus ¢
BEIIECTBAMH B COOTBETCTBUM C WHCTPYKIUSMH TIO BBITTOJHEHHUIO
7a00paTOPHBIX XUMHUYECKUX OIBITOB TIO0 TOIYYEHUI0O W COOMPaHUIO
ra3zo00pa3HbIX BEUIECTB (aMMHUaKa U YIJIIEKHUCIIOro ras3a);

MPOBOJUTh  PEAKIHWH, TOATBEPKIAMOININE  KAYSCTBEHHBIM  COCTaB
Pa3IMYHBIX BEIIECTB: PACHO3HABATH OMBITHBIM IMYTEM XJIOPUI-, OPOMU/I-,
uonua-, kapoonart-, ¢docdar-, cunmkar-, cyiabdar-, THAPOKCHUII-UOHBI,
KaTHOHBI aMMOHHUS M HMOHBI WM3YYEHHBIX METAJUIOB, MPUCYTCTBYIOIIHWE B
BOJHBIX PaCTBOpPaX HEOPTAHMYECKUX BEIIECTB;

MPUMEHSTH OCHOBHBIC OIEPAIlMU MBICIUTEIIHON JEATEIbHOCTH — aHAJIH3
U CHHTE3, CpaBHEHHE, OOOOIIECHHE, CHCTEMATH3aIlMI0, BBISBICHHUE
MPUYUHHO-CJICJICTBEHHBIX CBS3€d — I WU3y4YEHHUS CBOWCTB BEIIECTB U
XUMUYECKAX PEaKIUi, €CTeCTBCHHO-HAYYHBIC METOJbl TIO3HAHUS —
HaOIOICHUE, M3MEpPEHUEe, MOJCIUPOBAHUE, IKCIICPUMEHT (peanbHBIA H
MBICJICHHBIN ).
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TEMATHYECKOE IINTAHUPOBAHHUE

8 KJIACC
N KosnuecTBouyacon DJIeKTPOHHbBbIE
; HaumeHoBaHuepas3aejioB U (undposBbie)
n/ Bcer  Konrpoabnbiepabor  IlpakTudeckuepador
TEeMIIPOrPaMMBbI o0pa3oBaTte/ibHbBIEpeCyp
n 0 bl bl
ChbI
Paszgen 1.IlepBoHavyaibHbIeXUMHYECKHETIOHSITHS
XuMHS — BaxkHas 00J1aCTh
1.1 €CTECTBO3HAHMSI M MIPAKTHYCCKOM 5 2 bubmmorexa [IOK
' p https://m.edsoo.ru/7f41837c
JEeSATEIbHOCTH YEJIOBEKa
bubnunoreka LIOK
1.2 B 15 1
CIIECTRA M XHMHACCKUCPEatiiny https://m.edsoo.ru/7f41837c
Hroromopasaey 20
Pa3nesn 2.BakHeiimme npeacTaBuTe 1M HEOPraHHYECKUX BeleCTB
bubmnoreka IIOK
2.1 B .K Nl 6
osayx. Kucnopox. Tlorsie 06 okcuax https://m.edso0.ru/7f41837c
bubnmorexa LIOK
2.2 B Bl 8 1
OO LIOHATHE O KUCTOTAX M COTAX https://m.edsoo.ru/7f41837c
bubnunorexa LIOK
2.3 Boga. P ! 5 1 1
ona. PactBopsl. [lonstue 06 ocHOBaHUSAX https://m.edsoo.ru/7f41837¢
54 OCHOBHBIEKJIACCHIHEOPTaHUYECKUXCOEIUHE 1 1 1 bubnmnorexa [JOK
' HUH https://m.edso0.ru/7f41837c
Hroromnopasaey 30

Pasnen 3.11epunoanyeckuii 3axkoH u [lepuoguyeckasi cucrema xumnueckux 3aeMeHToB /. . MengesieeBa. CTpoeHneaToMoOB.
XuMnueckasacBsidb. OKNCINTEIbHO-BOCCTAHOBUTEIbHbIEPEAKINU
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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

Ilepnonnueckuit 3akoH u Ilepuonnueckas
3.1 cHUCTeMa XMMHUYeCKuX aneMeHToB [[. U 7 bubmorexa LIOK
' o https://m.edsoo.ru/7f41837c
Menaene-eBa. CtpoeHneaToma
Xumuueckas cBsizb. OKHCIUTEIBLHO- bubmuorexa [IOK
3.2 8
BOCCTaHOBUTEJIBHBIE PEAKLIMH https://m.edsoo.ru/7f41837c
bu6nmoreka [IOK
Hroronopasnexy 15 https://m.edso0.ru/7f41837c
PesepBHOCBpeMs 3 bubmmorexa LIOK
P p https://m.edso0.ru/7f41837c
OBIIEE KOJIMYECTBO YACOB I10 68

[NPOT'PAMME
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https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c

9 KJIACC

N KosnyecTBouyacon JJIeKTPOHHbIE
* | HaumeHoBaHHMepAa3IeJ0OB U (undposbie)
n/ Bcer  KoHTposbHBIEPa0O IpakTnyecknepado
TeMIIPOTrPaMMbI o0pa3oBaTebHbIEpecyp
n 0 ThI ThI
Chl
Pa3zgen 1.BemecTBO U XUMHUYECKHE PeaKIIUU
11 [loBTOpEeHME U yriaybieHue 3HaHUH 5 1 bubnnorexa [HOK
' OCHOBHBIX Pa3JIe]IOB Kypca 8 Kiacca https://m.edsoo.ru/7f41a636
12 OCHOBHBIE3aKOHOMEPHOCTUXUMUYECKUXPea 4 bubnunoreka [JOK
' KITUH https://m.edso0o.ru/7f41a636
13 ONEKTPOIUTHYECKAS AUCCOLUALIUS. 3 1 1 bubnnorexa [JOK
' XHUMUYECKHE PEaKIIMu B pacTBOpax https://m.edsoo0.ru/7f41a636
Hroronopazneny 17
Pa3znen 2.HemeTaJJIBI M HX COeTHHEHHUS
51 OO6m1ast XxapakTepruCTUKa XUMUYECKHUX 4 1 bubnuoreka [JOK
' anemeHToB VIIA-rpynmsl. ["anorenst https://m.edsoo.ru/7f41a636
OO61mas xapakTepuCcTHKa XUMUYECKUX
2.2 anemeHToB VIA-rpynmel. Cepa n 6 bubmmorexa [TOK
' i PYIIBL. 2P https://m.edsoo.ru/7f41a636
e€CoeTMHCHMS
OO01mas xapakTepuCcTHKa XUMUIECKIX
2.3 aneMeHToB VA-rpynisl. A30T, pochop u ux 7 1 bubmmorexa LIOK
' PYHHBL ’ P https://m.eds00.ru/7f41a636
COCTUHEHUS
OO01mmas XxapakTepuCTHKa XUMHUIESCKUX
24 anemeHTOB |V A-rpynmsl. Yriaepoa u 8 1 2 bubmorexa HOK
' . Py ' poa https://m.edso0o.ru/7f41a636
KPEMHUH U UX COSAMHCHUS
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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

Hroronopazneny 25
Pa3zgen 3.MeTaJJIBI M X COeAUHEHUS
. bubnmoreka [JOK
3.1 | Obmmecsoticrrameranos 4 https://m.eds00.ru/7f41a636
. bu6mmoreka [IOK
3.2 Baxkuelinme Metayuibl 1 UX COEIUHEHUS 16 https://m.edsoo.ru/7f41a636
Hroromnopazaeny 20
Pa3nen 4. Xumus u okpykaiomias cpeaa
4.1 BemectBa 1 MaTepuaibl B )KU3HU YEIOBEKA 3 bubnmorexa [IOK
' B p https://m.edsoo.ru/7f41a636
Hroronopaszaeny 3
PesepBHOEBpEMS 3 bubmorera [TOK
p p https://m.edsoo.ru/7f41a636
OBUIEE KOJIMYECTBO YACOB I10 68

[NPOTPAMME
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HOYPOYHOE IINTAHUPOBAHHUE

8 KIIACC
Ne KosmuecTBo4acos
aran3 DJIeKTpOHHbIeUGPOBLICOOPA30B
n  Temaypoka Be KoHTpobHBI IIpakTHYecKkHn A y P p P
YyeHHu sl aTeJibHbIEpecypChl
/ ero  epadoThbl epaboThI
n
1 [Ipenmer xumuu. Posb xumuu B 1 bubnuoreka [IOK
JKU3HHM 4YesoBeKa. Tena u BemecTa https://m.edsoo.ru/ff0d210c
5 ITonsiTe 0 MeTo/1aX MO3HAHUS B 1 bu6mmoreka [IOK
XUMUU https://m.edsoo.ru/ff0d227e
[IpaxTuueckas padora Ne 1
«[IpaBuna paboTsl B 1abopaTropuu u bubnuorexa [JOK
3 . 1
npuéMbl 0OpareHus ¢ https://m.edsoo.ru/ff0d23dc
1abopaTOpHBIM 000PYIOBAHUEM
4 YucThie BellecTBa U CMECH. 1 bu6mmoreka [IOK
Crioco0wl pazfeneHust cMmecei https://m.edsoo.ru/ff0d26ca
[TpakTuyeckas paGora Ne 2
5 «Paznenenue cmecelt (Ha mpumepe 1 bubmmorexa [TOK
a . pumep https://m.edsoo.ru/ff0d28c8
OYHUCTKHU NTOBApEHHOW COJIN)»
bubmunorexa [JOK
6 A 1
TOMBL 1 MOTICIYIH https://m.edsoo.ru/ff0d2a6c
7 XUMHUYECKHUE IIEMEHTBI. 3HAKU 1 bubnmoreka [JOK
(CMMBOJIBI) XMMHYECKUX 3JIEMEHTOB https://m.edsoo.ru/ff0d2be8
8 [IpocTblie U ClOXKHBIEBEUIECTBA 1 bubmmorexa [OK
P - https://m.edsoo.ru/ff0d2a6c
9 ATOMHO-MOJIEKYJISIpHOCYUEHHUE 1 bubnmoreka [JOK
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https://m.edsoo.ru/ff0d210c
https://m.edsoo.ru/ff0d227e
https://m.edsoo.ru/ff0d23dc
https://m.edsoo.ru/ff0d26ca
https://m.edsoo.ru/ff0d28c8
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3aKOH IOCTOSIHCTBA COCTaBa
BellecTB. XuMuyeckas popmyia.

https://m.edsoo.ru/ff0d2d50

bubmuoreka [JOK

10
BaneHTHOCTaTOMOBXMMHUYECKUXAJIE https://m.edsoo.ru/ff0d2eae
MEHTOB
OTtHocuTeNbHAs aTOMHAs Macca.
11 OTHOCHUTENbHAS MOJICKYJISIpHAS bubmoreia OK
yip https://m.edsoo.ru/ff0d323c
Macca
12 MaccoBasi 107151 XMUMHYECKOTO bubmuorexa [JOK
3JIEMEHTA B COEUHECHUHN https://m.edsoo.ru/ff0d350c
13 KonunuectBo BemecTBa. Moib. bubmuoreka [JOK
MomnsipHast macca https://m.edsoo.ru/ff0d5230
14 dOu3nYecKre U XUMUYECKUE SIBICHUS. bubmuoreka [JOK
XHUMHUUECKas peaKkus https://m.edsoo.ru/ff0d37fa
[Ipu3Haky u ycnoBus MPOTEKAHUS bubnunoreka [JOK
15 .
XUMHYECKUX PEAKIUI https://m.edsoo.ru/ff0d3al6
16 3aKOH COXpaHEHHUsI MacChl BEUIECTB. bubnuotexa [JOK
XHUMHUYECKUE YPABHEHUS https://m.edsoo.ru/ff0d3b88
Buraucienuns konuaecTBa, MacChl
17 BEIIIECTBA 10 YPaBHEHUSIM bubmorexa HOK
H yp N https://m.edsoo.ru/ff0d5708
XUMHYECKHUX PEAKIIHi
Knaccudukamnms xumuaeckux
18 €aKIuii (COeTMHEHMSI, PA3TIOKEHHS Bubmmorexa LIOK
peartl A P ’ https://m.edsoo.ru/ff0d3f34
3aMeINIeHHs, OOMeHa)
M. B. JIoMOHOCOB — y4€HBIN-
19 sHnukioneauct. O6o0eHne u bubmmorexa [JOK
t AT, qu https://m.edsoo.ru/ff0d40c4
CUCTEMaTH3aIUA3HAHUI
20  KonrponbHas pabora Nel mo teme bubnuorexa [IOK
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«BermiecTBa U XUMUYECKHE PEAKLIUM

https://m.edsoo.ru/ff0d4290

Bo3nyx — cMech razos. Coctan

bu6mmoreka [JOK

21 .K —

BO3YXa. RUCIOPOA = JICMEHT 1 https://m.edsoo.ru/ff0d448e
npocroe BeuiecTBo. O30H
Ouznyeckue 1 XUMHUIECKHE

99 CBOMCTBa KHCJIOpOJa (peaKIuu bubnuoreka [JOK
OKHCJICHUS, TOPEHUE). https://m.edsoo.ru/ff0d4614
[TonsTHEOOOKCHTAX
CriocoOsl MosTy4eHus KUCIopoia B

23 nabopartopuu iqn OMLII_HJ'IGHILOCTI/I bubmiorexa LIOK

patop P ' https://m.edsoo.ru/ff0d497a
[Ipumenenuekucnopoaa
TemnoBoit 3¢ ekt xumuaeckoit

24 peaKIuu, IOHATHE O bubmuoreka [JOK
TEPMOXUMHUYECKOM YPAaBHEHUU, IK30- https://m.edsoo.ru/ff0d4790
1 DHIOTEPMUYECKUX PEAKIUIX
TormnuBo (HedTh, Yroib U METaH).

25  3ar $I3H€I-§I/qul:03 ’ a, CIIOCOOBI Zro Bubnuorexa LIOK

p Ayxa, https://m.edsoo.ru/ff0d4c4a
MpeIOTBPALECHUS
[IpakTuueckas padora Ne 3 o Teme
26  «llomyuenue u cobupanue bubmorexa LIOK
ye p . https://m.edsoo.ru/ff0d4ae2
KHCIIOPOJIa, U3YUEHUE €T0 CBOWCTB)»

97 Bonopon — anemeHT u mpocroe bubmuorexa [IOK
BelecTso. HaxoxaeHnue B nmpupoje https://m.edsoo.ru/ff0d4ddo
Ou3nYecKue U XUMHUIECKHE

28 CBOMCTBa BOJOpOA bubmmorexa LIOK

FIOpOAa. https://m.edsoo.ru/ff0d4ddo
IIpumeneHuneBoropoaa
29 [TonsiTHe 0 KUCIOTAX U COJIAX bubmorexa LIOK

https://m.edsoo.ru/ff0d50d2
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https://m.edsoo.ru/ff0d497a
https://m.edsoo.ru/ff0d4790
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Cnoco0bl noity4eHus BOA0poia B

bubmuoreka [JOK

30
nabopaTopun https://m.edsoo.ru/ff0d4ddo0
[TpakTuyeckas padora Ne 4 o Teme
31 «[lomydyenne u cobupanue BOAOpoOIa bubmmorexa [JOK
v P HOPOAE, https://m.edso0.ru/ff0d4f42
W3y4YEHUE €ro CBOMCTBY
32 Mosipablii 00bEM ra3oB. 3aK0H bubnuoreka [JOK
ABorajzipo https://m.edsoo.ru/ff0d542e
Brrunciaenus o0béMa, KOJIMYECTBA
33 BEILIECTBA ra3a Mo €ro U3BECTHOM bubmoreia OK
» N Y https://m.edsoo.ru/ff0d55a0
KOJIMYECTBY BEILIECTBA WU 00BEMY
Beruncnenus 006EMOB ra3oB 10
34 ABHEHMIO PEaKIUd Ha OCHOBE bubmoreia OK
P "p . https://m.edso0.ru/ff0d5708
3aKOHA OOBEMHBIX OTHOIIICHHUH ra30B
35 du3nueckne U XUMUYECCKHE bu6mmoreka [JOK
CBOICTBAa BOJIBI https://m.edsoo.ru/ff0d587a
36 CoctaB ocHoBanwii. [Tonstre 06 bubnuotexa [JOK
WHJUKATOpax https://m.edsoo.ru/ff0d59e2
Bopa xak pactBoputens.
37 HacsImieHable ¥ HEHACHIIIICHHBIE bu6mmorexa [IOK
pactBopbl. MaccoBas 10J1s1 BElLecTBa https://m.edsoo.ru/ff0d5b40
B pacTBOpE
[IpakTuueckas pabora Ne 5 o Teme
38 «IIpuroroBiieHre pacCTBOPOB C bubnuotexa [JOK
ONpeACIEHHON MacCCOBOU JTOJIEN https://m.edsoo.ru/ff0d5eba
PacTBOPEHHOTO BEIIECTBAY»
39 KonTponbnas padora Ne2 o teme bubmuorexa [IOK
«Kucnopoa. Bonopoa. Boga» https://m.edsoo.ru/ff0d6342
40 Oxcupsl: cocTaB, KiacCUpUKALIUS, bubnmoreka [JOK
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HOMEHKJIaTypa

https://m.edsoo.ru/ff0d664e

[TonydyeHue 1 XuMHYECKHUE CBOIMCTBA

bu6mmoreka [JOK

41
KHCHOTHBIX, OCHOBHBIX H https://m.edsoo.ru/ff0d664e
aM(pOTEePHBIX OKCHJIOB
OcHoOBaHu4: COCTaB, bubmuoreka [JOK
42
KJ1accuukanmsi, HOMEHKIJIaTypa https://m.edsoo.ru/ff0d67ca
43 [lonydyeHne u XuMHUYECKUE CBOWCTBA bubmmorexa [IOK
OCHOBaHMI https://m.edsoo.ru/ff0d67ca
44 Kucnotsl: cocras, kinaccudukaus, bu6mmoreka [JOK
HOMEHKJIaTypa https://m.edsoo.ru/ff0dfee2
45 [losnydyeHne u XUMHYECKUE CBOWCTBA bubmmorexa [IOK
KHCIIOT https://m.edsoo.ru/ffOdfee2
Conu (cpenHue): HOMEHKIATypa,
46 cnocoi(ibll) 10JI )eHI/ISI XI/IMI/I‘IZIC)KI/IG bubmmorexa [TOK
. v ’ https://m.eds00.ru/00ad9474
CBOMCTBa
[IpakTuueckas padora Ne 6.
47 Pemenue skcnepuMeHTaIbHBIX 33724 bu6mmoreka [IOK
o Teme «OCHOBHEIC KJIACCHI https://m.edsoo.ru/00ad9b7c
HEOPraHWYECKUX COCAUHEHUI
['eneTnveckas CBSI3b MEKIY
48 KJ1acCaMU HEOPTaHUYECKUX bubmorera [JOK
. p https://m.edsoo.ru/00ad9a50
COeIMHEHU I
49 O06o00menue u bubmuorexa [JOK
cucTeMaTu3alusI3HaHu https://m.edsoo.ru/00ad9ch2
KonTponbnas padorta Ne3 o teme
50 "OCHOBHEBIC KJ1aCChl HCOPTaHUUECCKHX bubmiorexa HOK
o P https://m.edsoo.ru/00ad9ela
COCIMHEHUI
51 [TepBbie MOMBITKH KIacCUPUKAITII bubnuoreka [JOK
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XUMHYECKHUX 3JIeMEHTOB. [IoHsaTHE O
rpymmnax CXOJHbIX 3JIEMCHTOB

https://m.edsoo.ru/00ad9ffa

[Tepuoanueckuii 3aKOH U
IIepnonnueckas cucrema

bu6mmoreka [JOK

52 XUMHYECKUX 31eMeHTOB [[. U. https://m.edsoo.ru/00ada52c
MenpeneeBa
53  Tlepumonubl, TpyIIIbl, TOATPYIIITHI bubmmorexa [JOK
https://m.edsoo.ru/00ada52c
54 Crpoenue atomoB. CocTaB aTOMHBIX bubnunoreka [JOK
saep. M3oTonsl https://m.edsoo.ru/00ada342
CtpoeHue 31eKTPOHHBIX 000JI04eK
55 aToMOB 351eMeHTOB [lepuoanueckoit bubmmorexa [JOK
https://m.edsoo.ru/00ada6bc
cucremsl /. 1. Menneneena
XapakTepucTuka XMMHUYECKOTO
5g ~ IGMCHTA IO €ro MONOKCHUIO B bubnnorexa [JOK
[Tepuonnueckoint cucreme /1. U. https://m.edsoo.ru/00ada824
Menneneesa
3nauenue [lepuoauyeckoro 3akoHa
57 JUISL pa3BUTHS HAYKU U NIPAKTUKU. [I. bubnuorexa [JOK
N. Mennenees — y4€HbIN, IEAAror u https://m.edsoo.ru/00ada96e
rpaKJaHUuH
DJIEKTPOOTPHULIATENBHOCTHATOMOBXH bubmuotexa [JOK
58
MHYECKUXIJIEMEHTOB https://m.edsoo.ru/00adaab8
bubmuorexa [JOK
59 HOHHAAXIMIIECKAACA3E https://m.edsoo.ru/00adac34
60 KoBasieHTHasIMONMApHASXUMUYECKASIC bubnmoreka [JOK
BSI3b https://m.edsoo.ru/00adaab8
61 KoBasienTHasiHENOMIIpHAS X UMUYECKA bubnmoreka [JOK
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https://m.edsoo.ru/00adaab9

SICBSI3b
bu6mmoreka [JOK
2 1
6 CrenenporHeieHis https://m.edsoo.ru/00adae28
63 OKucIuTeNbHO- 1 bubmuorexka [JOK
BOCCTaHOBUTEJIbHBIEPEAKLINHI https://m.eds00.ru/00adb076
bu6mmoreka [JOK
64 OKHCIIMTEIIM U BOCCTAHOBUTEIIH 1 httos://m.edsoo.ru/00adb076
KonTponbnas pabota Ne4 mo teme
65 «CTtpoeHue aToMa 1 bubmorexa HOK
p ' https://m.eds00.ru/00adb486
XUMHYECKAsICBS3bY
66 PezepBHblit ypok. O6o011eHUE U 1 bubmmorexa [IOK
cucTeMaTu3alis 3HaHUH https://m.edsoo.ru/00adb33c
67 PezepBHblit ypok. O6001eHnE 1 1 bubmmorexa [IOK
cucTeMaTu3alus 3HaHui https://m.edsoo.ru/00ad9ch2
68 PezepBHblit ypok. O6o011eHNE U 1 bu6nuorexa [IOK
CHCTEMAaTH3aINsI 3HAaHUH https://m.edsoo.ru/ff0d61c6
OBUIEE KOJIMYECTBO YACOB I10 68

I[TPOTPAMME
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9 KJIACC

Ne KonuyecrBouacos
Be Haramzy = DjeKTpoHHbIeHU(PPOBHLIEOOPA30
n Temaypoka Kontpouabnsl  IIpakTHyeck
er YyeHHu sl BaTeJIbHbIEpecypChl
/ epaldoThbl nepadoThI
n
[Tepuoanueckuii 3akoH. [lepuoanueckas
crucTemMa XuMu4deckux anemeHToB /1. U 1 bubmmorexa [JOK
o https://m.edsoo.ru/00adb59e
Menneneena
3aKOHOMEPHOCTH B U3MEHEHHH CBOMCTB
XUMHYECKHX 3JIEMEHTOB MEPBBIX TPEX 1 bubmmorexa [JOK
P P https://m.edsoo.ru/00adb6b6
MEePHUOIOB
Knaccudukamus 1 HoMeHKIaTypa 1 bubmuotexa [JOK
HEOPraHUYECKUX BELIECTB https://m.edsoo.ru/00adb7e2
Buasl XuMHU4uecKo# CBS3U 1 THITBI 1 bubmuorexa [JOK
KPUCTAJUIMYECKUX PEIETOK https://m.edsoo.ru/00adbac6
Konrtponsnas padora Nel o teme
«[ToBTOpEHUE U yriTybiaeHne 3HaHUi 1 1
OCHOBHBIX pa3/iesioB Kypca 8 Kiacca»
Knaccudukanus XuMu4eckux peakuun 1 bu6muoreka [JOK
10 Pa3JIMYHBIM IIPU3HAKAM https://m.edsoo.ru/00adbch0
ITonsiTHE O CKOPOCTH XUMHYECKOU
eakuuu. [loHATHE O TOMOTE€HHBIX U 1 bubmorexa [TOK
p ’ https://m.edsoo.ru/00adbe9a
TeTepOreHHBIX PEeaKIMIX
[TonsTHE O XUMHUYECKOM PAaBHOBECHH.
bu6nuoreka [IOK
@DakTopHbl, BIUSIIOUINE HA CKOPOCTh 1

XUMHYISCKOM PCAKIIUN U ITOJIOKEHUC

https://m.edsoo.ru/00adc28c
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XUMHYCCKOI'0 paBHOBECCHUS

9 OKHCIUTEIBHO- bubmuorexa [JOK
BOCCTaHOBUTEJIbHBICPEAKIIUU https://m.edsoo.ru/00adcade
Teopust 37EKTPOTUTUYECKOMN

10 nccoruanmu. CuibHbBIE U ci1a0ble buGnnorexa LIOK
a HHATH. https://m.edsoo.ru/00adcd68
3JICKTPOJIUTHI

11 HouHbIeypaBHEHUSIPEAKIINIA bubmorexa LOK

yp peakt https://m.edsoo.ru/00add448
XHUMHUYECKHE CBOMCTBA KUCIOT U
12 OCHOBAHUI B CBETE IPEACTABICHUN 00 bubmorexa LOK
o pel https://m.edsoo.ru/00add5d8
AJICKTPOJIUTUYECKON JUCCOIMAITIHI
XUMHYECKHE CBOMCTBA COJIEH B CBETE
13 [IPEACTABIIEHUI 00 DIIEKTPOIUTUYECKON bubmorexa LOK
p P https://m.edsoo.ru/00add8b2
IUCCOLMAIAA
14 TToustie o runpoan3ecoie bubmorexa HOK
Ap https://m.edsoo.ru/00add9d4
bubmmoreka [IOK

15 7|
O00011IeHNE U CUCTEMATU3AIUI3HAHUIA https://m.edsoo.ru/00addd12

16 [IpakTuueckas pabora Ne 1. «Pemienue bubnmnorexka HOK
SKCHEPUMEHTAIBHBIX 3a7a9» https://m.edsoo.ru/00addbfa
KonTponbnas pabota Ne2 o teme

17 «IIIEKTPOIUTUYECKAS TUCCOIHALINS Bubmaorexa ITOK

P ! HHATH. https://m.edsoo.ru/00addecO
XUMUYECKUEPEAKIIUN B paCTBOPAX)
OO0111ast XapaKTEPUCTHUKA TAIOTEHOB.
18 XI/III;I/III/IHCCKFI)/IC CBI())ﬁCTBa Ha TIpUMEDE Bubmaorexa ITOK
p p https://m.edsoo.ru/00addfe2
xJopa
19 Xnoposogopoa. CossHast KUCIIOTa, bubnunorexa IIOK

XAMHYECKHUE CBOMCTBA, MOJyYECHUE,

https://m.edsoo.ru/00ade104
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IIPUMEHEHHUE

[TpakTrueckas padora Ne 2 o Teme

bu6nmoreka [IOK

20  «IlomydyeHue COISAHON KUCIOTHI,
yi . N https://m.edsoo.ru/00ade348
U3y4eHUe e€ CBOWCTBY»
Brruncnenus no ypaBHeHUSIM
21 XUMWYECKUX PEAKILIUNA, €CII OQUH U3 Bubmaorexa ITOK
P ’ https://m.edsoo.ru/00ade488
peareHToB JIaH B U30BITKE
99 OO61mas xapakTepuCTHKa 3JIEMEHTOB bubnuotexa [HOK
VIA-rpymms https://m.edsoo.ru/00ade64a
AJTOTpOTTHBIC MOTU(DUKAIIMH CEPHI.
23 Haxoxileﬂne cepeul I/Iq;é COCIII/IHGII){I/Iﬁ B bubnnorexa LIOK
p . https://m.edsoo.ru/00ade64a
npupojie. XMMUYECKHECBOWCTBACEPHI
24 CepoBoaopoi, ctpoenue, Gpu3ndecKue u bubnmnoreka HOK
XUMUYECKHE CBOWCTBA https://m.edsoo.ru/00ade802
Oxkcunsl cepol. CepHas KHCIIOTA,
25 (1)1/1314%01(1/15 U XI/II\EI/I‘IGCKI/IG CBOICTBa bubmmorexa LOK
’ https://m.edsoo.ru/00adea28
pUMEHEHUE
XUMUYECKUE PEAKIINH, JISKAIIUE B
OCHOBE TIPOMBIIIICHHOTO CTII0c00a
26 = TOJy4YeHHs CEPHOU KHCIOTHI brbmmorexa LTOK
i p ' . https://m.edsoo.ru/00adec8a
XUMHYeCcKOe3arps3sHEHUEOKPYKAIOIIeHC
PENbICOSTMHEHUSIMICEPBI
97 Brruncinenne MmaccoBOU JIOIH BEIXOZA but6mmoreka [IOK
MPOAYKTA PEAKIUU https://m.edsoo.ru/00adec8a
OO0m1as xapakTepucTuKa 3J1eMeHTOB VA-
g~ TPYHIBL A30T, pacpocTpaHeHue B bubmmoreka [JOK

npupoje, Gu3nIecKue 1 XUMHIECKUE
CBOMCTBA

https://m.edsoo.ru/00adeeab
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AMMHaK, ero GuU3n4YecKue 1 XUMHYECKHIE

Bbu6nuoreka [IOK

29
CBOICTBA, MTOJIy4YECHUE U TPUMECHEHUE https://m.edsoo.ru/00adf004
[IpakTuueckas padora Ne 3 o reme
30  «llomydyeHue ammMuaKa, H3y4eHHUE €T bubmmorexa [JOK
" ks https://m.eds00.ru/00adf180
CBOWCTBY
31 A3oTHas Kuciora, e€ GusndecKkue u bubnnoreka HOK
XHMHYECKUE CBOMCTBA https://m.edsoo0.ru/00adf306
Hcnons30BaHne HUTPATOB U COJEH
aMMOHHS B KQUeCTBE MUHEPATbHBIX
30 oBberuit bubmnoreka IIOK
YAODP ’ . https://m.edso0.ru/00adf518
XUMHYeCcKOe3arpsi3HEHUEOKPYKAtoIIec
pEnbICOSIMHEHUSIMUA30Ta
dochop. Oxeng pochopa (V) u
33 (poc:g)o pHa;I KI/ICJ'I((l))Ta q)(I)I/II)SI/I(‘IeiKI/Ie u bubmmorexa LOK
p L https://m.eds00.ru/00adf68a
XUMHUYECKHE CBOICTBA, MOIyYCHHE
Hcnonb3oBanue pocdaToB B KauecTBe
34 MUHEPATBHBIX YIOOPEHUH. bubnmnorexka HOK
3arpsi3HeHuenpupoHoiicpensidpocdaram https://m.edsoo.ru/00adfc20
u
VYrnepon, pacnpocTpaHeHue B IPUPOJIE, bubmuoreka [JOK
35 .
bu3HYeCKre U XUMHUYECKUE CBOMCTBA https://m.edsoo.ru/00adfd9c
Oxkcupsl yriaepoaa, ux Gpusndeckue u
36 XUMHYECKHUE CBOMCTBA. DKOJIOTHYECKHUE bubmuorexa [JOK
poOJIEMBI, CBSI3aHHBIE C OKCHIIOM https://m.edsoo.ru/00adfebe
yriepoaa (1V)
bu6nuoreka [IOK
37 Y &
POJIBHAT KHCIOTa 1 ee COH https://m.edso0.ru/00ae006¢
38  Ilpaktmueckas padota Ne 4 o Teme bubnmoreka [JOK
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"ITosrydyeHune yrieKucioro rasa.
KayecTBeHHast peakuys Ha KapOoHaT-

HOH

https://m.edsoo.ru/00ae027¢

[TepBoHauanbHBIE MOHATHS 00

39 OpPraHNYECKUX BEIIECTBAX KaK O buGnnorexa LIOK
P https://m.edso0.ru/00ae054¢e
COCIMHEHUSIX YIIIepoia
40 KpeMmunii u erocoe iuaeHust bubnnorexa LIOK
P https://m.edso00.ru/00ae080a
[IpakTuyeckas pabora Ne 5. Pemenue

a1 AKCIEPUMEHTAIBHBIX 3a4a4 110 TEME bubnmnoreka HOK
«Bakuenme HeMeTaJUIBI U UX https://m.edso0.ru/00ae0bf2
COEIUHEHUS
KonTtponsHast padora Ne3 o teme

42 «Baxuenme HeMeTaJUIBI U UX bubnnorexa LIOK

https://m.edsoo.ru/00ae0e18
COEIUHEHUSY
OO01mas XxapakTepUCTHKA XUMUYECKUX
3JIEMEHTOB — METAJIJIOB.
bubnuoreka [IOK
43 Merannnueckas CBSI3b U MeTaJlJIndecKast
. https://m.edsoo.ru/00ae103e
KpUCTaJUTHYECKasi peméTka.
Du3nyecKknecBOMCTBAMETAIIOB
XUMHUYECKHE CBOMCTBA METAIJIOB.
44 DIIEKTPOXUMHUUECKUHN PSII HAIPSOKEHUI bubnnorexa LIOK
p p p https://m.edsoo.ru/00ae1156
METAJLIOB
O6111e cnocoObl MOTYyYSHHSI METALIOB.

45 CnnaBel. Beruncnenus no ypaBHEHUAM bu6muoreka [JOK
XAMHUYECKHUX PEaKLUi, €CIIU OOUH U3 https://m.edsoo.ru/00ae1156
peareHTOB COJIEPKUT MPUMECH

46 [TonsiTHE O KOPPO3UUMETAIIIIOB but6mmoreka [IOK
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https://m.edso0.ru/00ae1278

47  lllenoyHpIeMeTAILIBI bubmorexa HOK
https://m.edsoo.ru/00ae14b2
48  Oxcuipl ¥ TUAPOKCUIBI HATPHUS U KaJTUs bubmorexa [JOK
A AP A P https://m.edsoo.ru/00ae14b2
49 [[{erouHO3€EMENBHBIE METAILIBI — bubnmoreka [JOK
KaIbILIMA U Mardui https://m.edsoo.ru/00ae15e8
50  BaxknelinmecoeuHEHUSKATbIIHAS bubmorexa [JOK
s t https://m.edsoo.ru/00ae15e8
51 O00011IeHNE U CUCTEMATHU3AIUI3HAHUN
JKEcTKOCTh BOABI U CITOCOOBI €& bubmuorexa [JOK
52
YCTPaHEHHUS https://m.edsoo.ru/00ae1886
[TpakTiueckas paborta Ne 6 o reme
53 "YKECTKOCTH BOJBI U METOJIBI €€ bubmorexa LOK
Y 8 8 https://m.eds0o.ru/00aelae8
yCTpaHEeHHs
bu6nuoreka [IOK
54 A i
JTOMHHHH https://m.edsoo.ru/00aelc64
55 AmdoTepHbIe CBOMCTBA OKCHIA U bubnmnorexka HOK
TUIPOKCHUIA https://m.edsoo.ru/00aelc64
but6mmoreka [IOK
56 XK
cIe30 https://m.edso0.ru/00ae1d86
57 Oxcupl, THAPOKCHABI B coitu xkene3a (11) bubnuotexa [JOK
u xenesa (I11) https://m.edsoo.ru/00ae35e6
58 O00011IeHNE U cCUCTEMATHU3AIMI3HAHUIA
[IpakTuueckas padora Ne 7. Pemenue
59 HKCIIEPUMEHTANIbHBIX 33/1a4 110 TEME bubnmoreka [JOK

«BaxHeln1me MeTajuIbl U UX
COCTUHEHUS

https://m.edso0.ru/00ae3de8
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Brluucnenus 1o ypaBHEHUAM
XUMHUYECKHUX PEAKLMH, €CIIA OIUH U3

peareHToB J1aH B U30BITKE WU COACPKHUT bubnmoreka [JOK
60 1
IIPUMECH. https://m.edsoo.ru/00ae1750
BrrancneHnssMaccoBO10IMBBIX01AIIPO/T
YKTapeaKIuu
61 O00011IeHNE U CUCTEMATHU3AUI3HAHUNA 1
KonTtponsHast padora Ne4 o reme
62  «Baxueime METaIIIBI U UX 1
COCITUHEHUS»
63 BemecTBa 1 MaTtepuansl B IOBCEAHEBHON 1 bubnmnoreka HOK
JKU3HU YeJI0BEKa https://m.edso0.ru/00ae3f50
64 XHUMHUECKOE3arpsA3HEHUEOKPYKAIOIIEHC 1 bubnuotexa [HOK
penbl https://m.edso0.ru/00ae4270
65 Ponb xumMuu B perieHnH 3K0I0TrHUECKUX 1 bubnuoreka [JOK
npoOem https://m.edso0.ru/00ae4270
66 PesepBHblit ypok. O0001IeHNE U 1 bubmuoreka [JOK
cucTeMaTHu3alus 3HaHui https://m.edsoo.ru/00ae0dOa
67 Pesepsublit ypok. O60011eHNEe 1 1 bubnmnorexka HOK
crucTemMaTu3alus 3HaHU https://m.edsoo.ru/00adb33c
68 PesepBublit ypok. O60011eHE U 1 bubmmoreka [JOK
cucTeMaTtn3anus 3HaHUI https://m.edsoo.ru/00ad9ch2
OBIIEE KOJIMYECTBO YACOB I10 68

[NPOT'PAMME
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https://m.edsoo.ru/00ae1750
https://m.edsoo.ru/00ae3f50
https://m.edsoo.ru/00ae4270
https://m.edsoo.ru/00ae4270
https://m.edsoo.ru/00ae0d0a
https://m.edsoo.ru/00adb33c
https://m.edsoo.ru/00ad9cb2

YYEBHO-METOINYECKOE OBECIIEYEHHUE
OBPA30OBATEJIBHOI'O ITPOIECCA

HartypaibHble 00beKTbl. HaTypanbHble OOBEKTHI, HCIOJIb3yeMble B OOY4YEHUH XHUMUH,
BKJIIOYAIOT B c€0s KOJUIEKIIUU MUHEPAJIOB U TOPHBIX MOPOJ], METAJUIOB U CIJIABOB, MUHEPAIbHBIX
yI0OpeHui, IIacTMacc, Kay4yyKoB, BOJOKOH U T. A. O3HaKOMIJIEHHE ydaluxcsi ¢ oOpa3laMu
UCXOJHBIX BEIIECTB, IMOJYNPOAYKTOB M TOTOBBIX M3JEIMH I03BOJIAET IOJYyYHUTh HarIAIHOE
IpecTaBiIeHue 00 ITUX MaTepuaslaX, UX BHELIHEM BHUJE, a TaKKe O HEKOTOPBIX (PU3NYECKHUX
CBOMCTBaxX. 3HAuMTEIbHBbIE Y4eOHO-IIO3HABATEIbHBIE BO3MOXKHOCTH MMEIOT KOJUIEKLIHH,
U3rOTOBJICHHbIE CaMUMU oOyuaromuMmucs. IIpeaMersl Ui TakMX KOJIEKIMHA coOuparoTcs BO
BpeMs OKCKYPCHM U IPYTrUX BHEYPOUYHBIX 3aHATHH.

KOJ'IJ'IGKI_II/II/I HCIIOJIB3YIOTCA TOJIBKO IJId O3HAKOMIICHHA Y4YalluxXCsa ¢ BHCIIHKMM BHJIOM H
(1)I/I3I/I‘-IGCKI/IMI/I CBOMCTBaAMH HN3Yy4aCMbIX BCHICCTB U MATCPUAJIOB. ILJISI MPOBCACHUA XUMHUUCCKHUX
OIIBITOB KOJIJICKIIWHU HUCII0JIb30BaTh HCJIb34.

XuMHYecKHe peaKTHBbl M MarTepuaibl. OOpallleHHe CO MHOTMMH BeIIeCTBaMU Tpedyer
CTPOTOrO COOJIIOJICHUS] TIPABWJI TEXHUKH OE30TaCHOCTH, OCOOCHHO TPH BBIOJHEHUU OIBITOB
camMuMmHu  ydammumucs. Bce  HeoOXoaummble  Mephl  MPEIOCTOPOXKHOCTH — YKa3aHbl B
COOTBETCTBYIOIIMX JTOKYMEHTAX U MHCTPYKILHUSX, @ TAKXKE B TOCOOUSX ISl YUUTEIICH XUMUH.

XuMn4eckas J1a00paToOpHas MOCyaa, alNAapaThl U NPUOOPHI.

Xumuaeckas nocyaa nmoapasacidaeTCsa Ha ABC I'PYIIBI: JJI BBIIIOJHCHHA OIBITOB YUallIUMUCS U
JACMOHCTPAINMOHHBIX OIIBITOB.

HpI/I60pLI, aIrraparbl 1 YCTAHOBKHU, UCIIOJIB3YEMbIC Ha YPOKAaX XUMUHU, ITOAPA3ACIIAIOT HAa OCHOBC
MMPOTCKAIOIIUX B HHUX (1)I/I3I/I‘ICCKI/IX U  XUMHUYCCKHUX MPOHCCCOB C YUYACTUCM BCIICCTB,
HaXOIJAMIUXCA B Pa3HBIX arp€raTHbIX COCTOSAHUAX!

1) mpubopsl Ui paboThl C Tra3amMH - NOJy4YeHHE, COOMpaHue, OUMCTKA, CYIIKa, MOTJIOLIECHUE
ra3oB; peaKIIM1 MEXAY IIOTOKaMU I'a30B;

2) arraparbl U HpI/I60pH IJI OIIBITOB € KUAKHMMHU MW TBEPAbBIMHU BCIICCTBAMU - IICPCI'OHKA,
q)HJIBTpOBaHI/IC, Kpuctajuiu3danus, I[MIpOBCACHUC peaKHI/If/'I MCXKAY TBEPALIM BCIICCTBOM U
KUAKOCTBIO, JKUAKOCTBIO U dKUAKOCTHIO, TBCPAbIMU BECIICCTBAMU.

Bue aTo#i kiaccudukanuyu HaXoASTCS ABE TPYIIBI yUeOHOM anmaparyphbl:

1) Ui U3y4deHUs] TEOPETUUECKUX BOMPOCOB XUMHH - HJUTIOCTPAIIMS 3aKOHA COXPAHEHHS MacChl
BEILECTB, JAEMOHCTpALUs HIEKTPOIIPOBOAHOCTA PACTBOPOB, IEMOHCTpALUs IBUKCHUS HOHOB B
ANEKTPUYECKOM IIOJIE; I M3Y4YEHHMS] CKOPOCTHM XUMHYECKOM pPEaKIHMM M XUMHUYECKOTO
paBHOBeCHS,

2) [T WUTIOCTPAIIMH XUMUYECKUX OCHOB 3aBOJICKHX CIIOCOOOB MOJTy4CHHSI HEKOTOPBIX BEIECTB
(cepHOli KHCIOTHI, aMMHUaKa U T. II.).

BCHOMOF&TCJ’IBHyIO POJib UTrparOT HU3MCPUTCIIBHBIC W HArpCBATCIILHBIC HpI/I60pBI, Pa3jINIHbIC
HpI/ICHOCO6J'IeHI/I$I JJI1 BBITIOJIHEHH S OIIBITOB.

Mogaeau. O6beKTaMl MOJEIHUPOBAHUS B XUMMHU SIBIISIFOTCS aTOMBI, MOJIEKYJbI, KpPUCTAJUIBL,
3aBOJICKME ammaparbl, a TaKXe MPOUCXOJAIIMe Npolecchl. B mpenojaBaHuum XUMUU
UCTIOJIB3YIOTCSl MOJIENIM KPUCTAJUIMYECKUX PELIETOK aimasa, rpadura, cepsl, pocdopa, okcuaa
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yranepona(lV), moma, xemeza, meam, Maraus. HaGopel Mopenell aTOMOB MJii COCTaBJICHUS
IAPOCTEPKHEBBIX MOJICIICH MOJIEKYJ MPU U3YYEHUH OPTraHUYECKON XUMUHU.

Y4yeOHble moco0usi Ha mNe4aTHOH ocHOBe. B mpoiecce oOydyeHHS XUMHUM HCIOJIB3YIHOTCS
clenyromue TadauIbl MOCTOSTHHOTO 3KcrnoHupoBanus: «llepuoauueckas cucteMa XMMHUYECKUX
anementoB JI. M. MenneneeBa», «Tabmuiia pacTBOPUMOCTH KHCIIOT, OCHOBAHHA H COJICH»,
«DNEKTPOXUMHUYECKUH Psii HAIPSYKEHUN METaIIIOBY.

Jis  opraHu3alMM  CaMOCTOSITENIbHOH paboThl  OOYyYaloLIMXCs Ha YPOKaX HCHOJB3YIOT
pazHoOOpa3Hble AMJAKTUYECKUE MaTepuaibl: TeTpagd Ha IeYaTHOW OCHOBE, KapTOYKU C
3a/IaHUSIMU Pa3HOM CTENEHW TPYAHOCTU MJisi M3YYEHHS HOBOI'O MaTepHayia, caMONPOBEPKH U
KOHTPOJISI 3HAHUM yYaIIUXCS.

Texnuueckue cpeacTtBa o0y4deHusi. [[py KOMIUIGKCHOM HCIIOJIb30BaHUH CPEACTB OOYyYEHUS
HEU30€)KEH BOMPOC O BO3MOXHOCTH 3aMEHBI OJHOTO IOCOOHWS JIPYTHM, HampuMep
JIEMOHCTPAIIMOHHOTO HJTH JTa0OpaTOPHOTO OMbITa €ro M300pakeHneM Ha dKpane. MHbopmarws,
coJiep Kaliasicst B 5KpaHHOM TOCOOMH, MPEJCTABISAET COOOH JIMIIb OTPaKEHHE PEATbHOTO MHUPA,
U TI0PTOMY OHa JIOJDKHA MMETh OIOpY B YYBCTBEHHOM OIBITe OOydaroummxcs. B mpoTHBHOM
ciydae  (GOpMHPYIOTCS  HempaBwibHbIE ¥ (QopmanbHbie 3HaHHS. (OCOOEHHO OMAacHO
(GOpMHpOBaHHUE HWCKAKCHHBIX MPOCTPAHCTBEHHO-BPEMEHHBIX MPEJCTABICHUN, MOCKOJIBKY
9KpPaHHOE TPOCTPAHCTBO W BPEMsI 3HAUUTEIBHO OTIMYAIOTCS OT PEaThbHOr0 MPOCTPAHCTBA U
BpEMEHH. DKpaHHOE MocoOHue He MOXKET 3aMEHUTh COo00il peanbHbIi 0OBEKT B IMpOIEcce €ro
MMO3HaHHuA BBHAY TOIO, 4TO HEC MOXKCT OBITE MCTOYHUKOM YYBCTBCHHOI'O OIILITa O CBOfICTBaX,
CYIICCTBEHHBIX NIPU M3YYCHUU XMMHU: IIBETE, 3allaxe, KPUCTAUNIMYECKOM CTPOCHUHU U T. 1. B TO
K€ BpEMs IPpU HAIMYHU Y YyHAIIUXCA JOCTATOYHBIX YyBCTBCHHBIX 3HaHUU Ha HCKOTOPLIX 3Talax
0o0y4YeHHsI BOCIPOU3BEICHUE XMMHUYECKOTO OIbITA B SKPAHHOM TOCOOMH MOXET OBbITh Ooliee
1esecooOpa3HbIM, YeM €ro TOBTOPHAs IEMOHCTPAIIHSL.

Jlnst obecriederust 6€30MacHOro Tpyaa KaOWHETe XUMHUU UMECTCS:
IIPOTUBOIIOKAPHBIMMHBEHTAPb
anTedka ¢ HAbOPOM METMKAMEHTOB;

YUYEBHBIE MATEPHUAJIbBI 1JIS1 YYHEHUKA

-00s13aTenbHast

I'. E. Pyn3utuc, @. I'. ®enpaman Xumus. 8 kinacc: yueOHuK-M.: [Ipocsemenue, 2022-----
JIOTIOTHUTEIIbHAS

1. Xumust. 3aJauHUK C «TIOMOITHUKOM». §8-9KiIacchl: Mocodue A yqalmxcs
obmeobpazoat. opranmuzanuii / H.H. I'apa, H.W. T'abpycesa. — 5-e uzn. — M. : [Ipocsenienue,
2018. —95c.

2. Xomuenko W.I'. "COopHUK 33134 ¥ yHIpaXHEHUH 110 XUMUU I cpeiHel mKobl" M.,
Usn. "Hosas Boana", 2018.

METOAUYECKHUE MATEPHUAJIbBI 1JIAA YUUTEJIA
1. l'opxoenko M.IO [Toypounsie pazpaborku no xumuu — M. BAKO 2018
2.Pymzutuc I'.E. Xumus 9 ki: yue6.: g o0mieodpazoBarenbHbix yupexaenuit/I.E. Pynsutuc,
@.I'. denbaman.- M.: [Ipocemienue.
3. I'apa H.H. Xumus. Ypoku: 9 ki / H.H. I'apa.- M. IIpocserienue.
4. KonTponbHOo-u3MepuTenbHble MaTepuaibl. Xumus. 8 kiacc / Coct. H.II. Tpoerybosa,
E.H. Crpenbaukosa. — M.: BAKO, 2022
5. KonTponbHo-uzmepurenbHble MaTepuansl. Xumus. 9 kinace / Coct. E.H. CtpenbHukoBa. —
M.: BAKO, 2022

42



4. Ky3bmenko H.E., Epemun B.B. Xumus. 1000 BoripocoB u otBeToB. Tectsl. M.: KHKHBIN
oM "Yuausepcutet"”, 1999.

5. Ky3smenko H.E., Epemun B.B., IlonnkoB B.A. Hauana xumuu (B 2 Tomax). M., 1
®enepatuBHas Kuuroroprosast kommnanus,2005.

6. Xomuenko I'.I1. Xumus nns nocrynaromux B BY3s1. M., Beiciias mkona, 1993.

7. Xomuenko I'.I1., Xomuenko M.I'. 3agaum no xumuu u1s noctynaromux B BY3e1. M., HoBas
BosiHa,2004.

8. A.M.Panenkunii, Xumus, TUIaKTHYECKUN MaTepHall, 8-9Kiacchl : mocoOue I yUuTelen
obmieoOpazoBarenbHbIX opranu3anuii/ A.M.Paneukwuii, - M.: [Ipocsemenue, 2014.-127c.

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH
HUHTEPHET

http://www.edu.ru/db/portal/sites/res_page.htm
www.openclass.ru/wiki-pages/185609
school-collection.edu.ru/catalog/pupil/
powerpt.ru/prezentacii-po-himiy/

http 4vww.chem-astii.ru/chair/study/genchem/index.html
http://bril2002.narod.ru/chemistry.html

http://www.chemel.ru/
http://www.prosv.ru/ebooks/Gara_Uroki-himii_8Kkl/index.html
http://chem-inf.ncirod.ru/inorg/element.htm
http://www.mon.gov.ru - MuHHcTEepCTBO 00pa30BaHMs U HAYKH
http://him.1september.ru — xxypran «Xumus».
http://him.1september.ru/urok - MmaTepuabl K ypoKy
http://www.xumuk.ru- Xumuk, MaTepuaibl K ypoKy
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