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MNOACHUTEJIBHASA 3AIINCKA

[Iporpamma 1O XMMHM Ha YpPOBHE OCHOBHOTO o0OIero oOpa3oBaHuUs
COCTAaBJICHA Ha OCHOBE TpeOOBaHUU K pe3ylbTaTaM OCBOCHHUS OCHOBHOM
o0pa3oBaTeaLHOM MPOrpaMMbl OCHOBHOTO OOIIEro 00pa3oBaHus, IPEICTABICHHBIX
B ®I'OC OOO, a Takxke Ha OCHOBe (enepaibHON paboyeil mporpamMmbl
BOCITUTAHUS U C YYETOM KOHIEIIIUHU MPENnoAaBaHusi yaeOHOro npeamera « XuMush»
B 00pa3oBaTeNIbHBIX opranu3anusx Poccuiickoit denepanun.

[Iporpamma 1Mo XuMuM Na€T MPEJCTaBICHUE O LENsAX, OOIeH cTpaTeruu
oOy4deHusi, BOCIUTAHUS M PaA3BUTUA OOYYAIOIIUXCS CPEACTBAMH Y4eOHOTO
peaMeTa, YCTaHaBIINBAECT 00s13aTeNbHOE MPEIMETHOE coAepKaHue,
NpeAyCMaTPUBAET PACIpPENECICHUE €ro Mo KiaccaM MW CTPYKTYPUPOBAaHUE 10
pa3denaM M TeMaM IPOrpaMMbl MO XUMHH, ONPEAENSIET KOJIUYECTBEHHBIE H
KaueCTBECHHbIC XapaKTePUCTUKHU COJIep KaHuUs, PEKOMEHIYEMYIO
MOCJIEAOBATEILHOCTh HM3YYEHHUS XUMHU C Yy4€TOM  MEXKIPEIAMETHBIX U
BHYTPHUIIPEIMETHBIX ~ CBSI3€H, JIOTMKM y4eOHOro TMpoliecca, BO3PACTHBIX
OCOOEHHOCTEW  O00ydYarolmuxcsi, ONpenensieT BO3MOXHOCTH TMpeAMeTa IS
peanuzanuu TpeOOBaHUN K pe3yjbTaTaM OCBOEHHS OCHOBHOM 00pa3oBaTEIbHOM
MporpaMMbl Ha YPOBHE OCHOBHOTO OOIIETO 00pa3oBaHMs, a TaKKe TPEOOBaHUN K
pe3yabTaraM oO0y4YeHUs] XUMUU Ha YPOBHE 1ieJIed N3y4eHUs PEeAMETa U OCHOBHBIX
BUJIOB Y4EOHO-TIO3HABATEILHON JEATETbHOCTH OOYyYaromerocs MO OCBOCHHIO
y4eOHOTO CO/IepKaHMS.

3HaHWEe XWMHH CIY>XKUT OCHOBOM Juisi (OPMHUPOBAHUS MHUPOBO33PECHUS
o0yyJaroierocsi, ero MpeACTaBICHU O MAaTePUAIBHOM E€IUHCTBE MHUPA, BAKHYIO
pOJib UTpaOT (POpMHUPYEMbIE XMUMHUEH MPEICTABICHUS O B3aUMOIPEBPAIIECHUSIX
DPHEPTrUM M 00 HBOJIIOIUMU BEIIECTB B MPHUPOJE, O IMYTAX PEHICHUS TI00aTbHBIX
npoOJieM yCTOMYHMBOTO PAa3BUTHS UYEIIOBEUECTBA — CBHIPHEBOH, SHEPreTHYECKOM,
MUILIEBOM U SKOJIOTHYECKON 0€30MacHOCTH, MPOOJIEM 31paBOOXPAHEHUS.

N3ydyeHnne xumuu:

CIOCOOCTBYET  peali3alldd  BO3MOXXHOCTEM  JJIi  CaMOpa3BUTUA U
dbopMHpOBaHUS KYJIbTYpPbI IMYHOCTH, €€ 001IeH 1 (PYHKITMOHAILHON TPaMOTHOCTH;

BHOCHUT BKJIaJ| B (DOPMUpOBAHUE MBINUICHUS U TBOPUYECKHX CIOCOOHOCTEH
oOydJarommxcsi, HaBBIKOB HMX CaMOCTOSITENIbHOM  y4uyeOHOM  JIesTeIbHOCTH,
OKCIIEPUMEHTAIIbHBIX M HCCJIEIOBATEIbCKUX YMEHHUM, HEOOXOIMMBIX KaK B
MOBCEHEBHOM JKM3HU, TaK U B TPOPECCUOHAILHOMN JCSITEIBHOCTH;

3HAKOMHUT CO CHEeMU(UKONW HAYYHOTO MBINIJICHUS, 3aKJIaJbIBAET OCHOBBI
LETTOCTHOTO B3IJIsiIa HA €UHCTBO MPUPObI U YEJIOBEKA, SBIISIETCS OTBETCTBEHHBIM
ATAroM B OPMHUPOBAHUHU €CTECTBEHHO-HAYYHOU TPaMOTHOCTH 00YYaOIINXCS;
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CIIOCOOCTBYET (POPMUPOBAHUIO IIEHHOCTHOTO OTHOIICHHWS K E€CTECTBEHHO-
HAay4YHBIM 3HAHUSIM, K IPUPOJIE, K YEIOBEKY, BHOCUT CBOM BKJIAJ] B SKOJIOTHYECKOE
oOpa3oBaHHe 00yJaIONTUXCS.

JlanHble HampaBlieHHS B OOYYEHMHM XMMUM OOECIEUYMBAIOTCA CIEIM(PUKON
colepkaHusi  y4eOHOro  mpeaMmeTa, KOTOpPbIM  ABISETCS  MeJaroru4ecku
aJanTHPOBAaHHBIM OTpa)KeHHWEM 0a30BOM HAYKH XHMHH Ha ONPEAEIEHHOM 3Tare eé
pa3BUTHSA.

Kypc xumuu Ha ypoBHE OCHOBHOTO 0OIIIero 00pa3oBaHUsi OPUEHTUPOBAH Ha
OCBOCHHME OOYYAIOIIMMUCS CHUCTEMbI IMEPBOHAYAIBHBIX MOHSATHUN XUMHUHU, OCHOB
HEOPTaHUYECKOM XHWMHM W HEKOTOPBIX OTIEIbHBIX 3HAUYUMBIX TMOHSITUHN
OPraHUYECKON XUMUH.

CtpykTypa coiepkaHusi MPOrpaMMbl IO XUMHUHU Cc(POpMHUpOBaHA HA OCHOBE
CUCTEMHOTr0 moaxoja K €€ u3ydeHuro. Coaep:kaHue CKIAAbIBAETCS U3 CHUCTEMBI
MOHATUM O XUMHUYECKOM 3JIEMEHTE U BEIIECTBE U CUCTEMBI IIOHITUN O XUMUYECKOU
peakiuu. OO0€ 3TH CHUCTEMBl CTPYKTYPHO OPTraHU30BaHbl 1O MPHUHILMUITY
MOCIIEIOBATEILHOTO Pa3BUTHS 3HAHUM HA OCHOBE TEOPETHUUYECKUX MPEIACTABICHUN
Pa3HOTO YPOBHSI:

— aTOMHO-MOJIEKYJIIPHOTO YYE€HUS KaK OCHOBBI BCETO €CTECTBO3HAHUS;

— Ilepuoanueckoro 3akona J[. I. MeHeneeBa kKak OCHOBHOI'O 3aKOHA XUMHUH;

— YYEHHS O CTPOCHUM aTOMa U XUMHUYECKOMN CBSI3H;

— TpeACTaBICHUM 00 DICKTPOJMTUYECKON JUCCOIMALMM BEIIECTB B
pacTBopax.

TeopeTnueckue 3HaHHUS PACCMATPUBAIOTCA HA OCHOBE OSMIUPUYECKU
MOJIYYCHHBIX U OCMBICIICHHBIX (JAKTOB, PA3BUBAIOTCS MOCJIEI0BATEIHLHO OT OJHOTO
YPOBHSI K JIPyromy, BBITIONHS (GYHKIUA OOBIACHEHHS] W MPOTHO3UPOBAHUS
CBOMCTB, CTPOEHHUSI U BO3MOXXHOCTEH MPAKTUYECKOIO MPUMEHEHUS U TOIYyYCHHS
M3y4aeMBbIX BEIIECCTB.

OcBoeHue TmporpaMMbl IO XUMHUU  CIOCOOCTBYeT  (OPMHPOBAHUIO
MPEJICTABJICHNUS] O XUMHAYECKON COCTABJIAIOIIECH HAYyYHOM KapTUHBI MHUPA B JIOTHKE
e€¢ CHCTeMHOW NpPHUPOJbI, IIECHHOCTHOTO OTHOIICHUS K HAy4YHOMY 3HAHUIO U
MeTOJlaM TO3HaHWS B Hayke. M3ydeHue XMMUU MPOUCXOAUT C MPUBJICUCHUEM
3HAHUW U3 paHee M3YUYEHHBIX YYEOHBIX NpeAMeTOB: «OKpyXKaromuil MUp,
«buonorus. 5—7 knacce» u «Pu3zuka. 7 Kiaccy.

[Ipy w3yyeHWH XUMHH TPOUCXOAWT (HOPMUPOBAHWE 3HAHWN OCHOB
XUMHUYECKON HayKH Kak 00JIaCTM COBPEMEHHOTO €CTECTBO3HAHUSI, MPAKTUYECKON
JEATEIbHOCTH 4YeJIOBEKa M KaK OJHOTO M3 KOMIIOHEHTOB MHMPOBOW KYJIBTYPHI.
3amaya y4eOHOrO mpeaMera COCTOMT B (POPMUPOBAHUU CHCTEMBI XUMHUYECKHX
3HaHUN — BaKHEUINX (paKTOB, MOHATHUM, 3aKOHOB M TEOPETHUCCKHUX MOJIOKCHUH,
JOCTYITHBIX 00OOIICHW MHPOBO33PEHUECKOTO XapakTepa, s3blKa HAYKH, B
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OpUOOIIEHUH K HAy4YHBIM METOJaM I[IO3HAHUS MpPH HM3YyUYEHUU BELIECTB U
XUMUYECKUX PEAKIUi, B (GOPMUPOBAHUH M PAa3BUTUHU MO3HABATEIHLHBIX YMEHUU U
UX T[PUMEHEHUU B YYEOHO-IIO3HABATEIIbHOW M y4eOHO-UCCIIEI0BATEIbCKON
NesATEeIbHOCTH, OCBOCHHMM TpaBWJI 0€30MacHOro OOpalieHusi ¢ BEUIECTBaMU B
MOBCEHEBHOM >KU3HU.

[Tpu u3yyeHUn XMMHUU HAa YPOBHE OCHOBHOTO OOIIEro oOpa3oBaHMs BaKHOE
3HaYeHHE MPUOOPENTU TaKUE 1IN, KaK:

— (¢GopMHpOBaHHE WHTEIICKTyaJlbHO Pa3BUTOM JIMYHOCTH, TOTOBOM K
caM000pa30BaHUI0, COTPYAHUYECTBY, CAMOCTOSTEIIBHOMY IMPUHATHIO PELICHUH,
CHIOCOOHOM alanTUPOBATHCS K OBICTPO MEHSIIOIIMMCS YCIOBUSAM KHU3HU;

—  HampaBJIEHHOCTh OOYy4YEHHS] HA CHCTEMAaTHYECKOE MPUOOIIECHHE
oOy4Jarommxcss K CaMOCTOSTEIbHOM MO3HABATEIBLHOM JEATEIbHOCTH, HAyYHBIM
METOJaM TO3HaHUs, (POPMHUPYIOIMIMM MOTHBAIIMIO U Pa3BUTHE CIOCOOHOCTEH K
XUMUH;

— o0ecredeHne yCaoBUid, CIOCOOCTBYIONIUX MPUOOPETEHUIO 00YyJarOIIUMHUCS
OTbITa PAa3HOOOPA3HOUN NEATENLHOCTH, MO3HAHUS M CaMOIIO3HAHUS, KIIFOUEBBIX
HABBIKOB (KJIFOUEBBIX KOMIIETEHIIUI), UMEIONIUX YHHBEPCAJIbHOE 3HAYEHUE IS
Pa3IUYHBIX BUJOB JIE€ATEIbHOCTH;

— (¢opmupoBanue o0meNd (YHKIMOHAIBHOM M  €CTECTBEHHO-HAy4YHOMH
IrPaMOTHOCTH, B TOM 4YHCJE YMEHUW OOBSICHATH U OICHUBATh SIBJICHUS
OKpPYXAaIOLEr0 MHpA, MCHOJIb3Yd 3HAHUS W OMbBIT, MOJYYECHHbIE MPU H3YYECHHUH
XUMUHU, TPUMCHATh WX TPH PEIICHHH MpoOjeM B TOBCEAHEBHON >KM3HU U
TPYAOBOU JIESATEIBHOCTH;

— ¢opmHpoBaHHEe y OOy4YalOIIMXCAd TYMAHUCTUYECKUX OTHOILECHUM,
NOHUMAaHUSl LEHHOCTH XUMHUYECKMX 3HAHUM JJi1 BBIPAOOTKH HKOJIOTHYECKU
1eJIecO00pa3HOro TOBEAEHUS B OBITY WU TPYAOBOM JEATEIBHOCTH B IIENIAX
COXPaHEHUS CBOETO 3/I0POBbsI U OKPYKAKOUIEH IPUPOIHON CPEIBI;

— pa3BUTHE MOTHUBAIIMM K OOYYEHHIO, CIIOCOOHOCTEW K CaMOKOHTPOJIIO U
CAMOBOCIIUTAHMIO HAa OCHOBE YCBOEGHMSI OOILEYEIOBEYECKMX LEHHOCTEH,
TOTOBHOCTH K OCO3HAaHHOMY BBIOOpY MpOGuUiIs ¥ HAMPaBIEHHOCTH JaTbHEHIIIETO
oOy4eHus.

OOmiee 4YMCIO YacoB, OTBEACHHBIX I HM3YYEHUST XHMHM Ha YpOBHE
OCHOBHOTO 00111eT0 00pa3oBanus, coctaBisieT 136 yacoB: B 8 kiacce — 68 gacos (2
yaca B HeJlel0), B 9 kiacce — 68 yacoB (2 yaca B HEZIEIIIO).
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COAEPXKXAHUE OBYUEHUA

8 KIIACC

IlepBoHaYaIbHbIC XUMHUYECKHE TOHATHS

[Ipenmer xumuun. Posib XMMHUM B )KU3HU Y€NIOBEKAa. XUMHS B CUCTEME HAyK.
Tena u BemiecTBa. DU3MYECKHE CBOWCTBA BEUIECTB. ATpPEraTHOE COCTOSTHUE
BemlecTB. [loHsATHE O MeTofax MO3HAaHMS B XUMHH. UMCThIE BEHIECTBA U CMECH.
CriocoObl pa3zesieHust cMeceil.

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

Xumudeckas ¢opmyna. BaJeHTHOCTP aTOMOB XHUMHYECKHUX JJIEMEHTOB.
3akOH TMOCTOSIHCTBA cocTaBa BewnlecTB. (OTHOCHUTENbHAss aTOMHas Macca.
OTHOcuTENnbHAsT MOJIEKYJIsIpHAasi Macca. MaccoBasi A0JII XUMHUYECKOTO 3JIEMEHTA B
COEJIMHEHUHU.

KommuecTBo BemectBa. Mosb. MonsipHas Macca. B3auMocCBsI3b KOIMYECTBA,
Macchbl W 4YHCIa CTPYKTYPHBIX €IMHHI] BemlectBa. Pacuérel mo Qopmyrnam
XUMUYECKUX COCTMHEHUM.

DuU3NYECKUE U XUMHUYECKHUE SBICHUS. XUMHUECKas peakus U €€ MpU3HaKH.
3aKOH COXpaHEHUsI MAacChl BEIIECTB. XMMHUYECKUE ypaBHeHUs. Knaccudukarus
XUMHUUYECKUX PEaKIUi (COeTMHEHMS, Pa3JI0KEHUS, 3aMEIIeHUsI, OOMEHA).

Xumuueckuii IKCnepumMeHm:

3HAKOMCTBO C XMMHUYECKOH IMOCYJI0H, mpaBuiIaMu paboThl B TaOOpaTOpUU |
npuémMamMu oOpalleHus: ¢ JIabopaTOpHBIM O00OpPYAOBAHHEM, U3YUCHHE U OMHUCAHUE
(¢u3MUecKuX CBOMCTB 00pa3lOB HEOPraHWUYECKHX BEIIECTB, HAOMIOJACHUE
¢u3nueckux (IJIaBJIEHUE BOCKA, TasHUE JIbJIa, PACTUPAHHE 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,
B3aMMOJICUCTBUE CEPHON KHUCJOTHI C XJIOPUAOM Oapusi, pa3ioKeHHE TMAPOKCHUIA
menu (1) mpu HarpeBanuu, B3auMo/ieiicTBre xee3a ¢ pactBopoM cosu meau (1),
U3Y4YCHUE CIOCOOOB PA3JICJICHHs] CMECEH: C MOMOIIBI0 MarHuTa, (PuIbTpoBaHUE,
BBITIAPUBAHUE, AUCTHWUISAIUA, XpoMaTorpadusi, MPOBEACHNUE OUYUCTKA TTOBAPEHHON
COJIM, HaONIOJEHWE W  ONHUCAaHWE  pe3yJbTaTOB  MPOBEACHMS  OMbITA,
WUTIOCTPUPYIOIIETO 3aKOH COXPaHEHUs MAacCChl, CO3/JaHHE MOJIEJEH MOJIEKYJ
(IIapoCTEepPKHEBBIX ).

BaxHeline npeacTraBuTe 4 HCOPraHUYECKHUX BeLIEeCTB

Bo3gyx — cMech razoB. CocraB Boznyxa. Kucimopoa — 3nemMeHT U mpocToe
BemecTBo. Haxoknenue xucimopoia B mpupoae, (U3MUYECKHE M XUMHUYECKUE
cBoiictBa (peakuuu ropeHusi). Oxcupabl. [Ipumenenune kucimopoaa. CrocoObl
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MOJIYYCHHUST KUCIIopoda B JabopaTopuu W TPOMBINUICHHOCTH. KpyroBopor
Kuciopoaa B mpupoae. O30H — ajutoTpoItHas MoAUGUKAIISA KACIOpOoa.

TennoBoit 3¢ (heKkT XUMHUECKON peakluu, TEPMOXUMHUYECKHE YpaBHEHUS,
DK30- M DHAOTEPMHUYECKHE peaKiuu. TOIUIMBO: yrojb W METaH. 3arpsA3HEHUE
BO3]lyXa, YCUJICHHE MMAPHUKOBOTO 3(pdekTa, pazpylieHrne 030HOBOTO CIOSI.

Bopopon — nsnemeHT um mpocrtoe BemectBo. Haxoxkaenue Bogopoaa B
npupoae, GU3NYECKHEe ¢ XUMHYECKHE CBOWCTBA, NPUMEHEHHUE, CIIOCOOBI
noixyuyeHus. KucmoTsl u comnu.

Monsipabiii 00BEM ra3oB. PacyéTel Mo XUMUUECKUM YPaBHEHUSIM.

duznyeckue CBOMCTBa BOnbl. Boma kak pactBoputelib. PacTBOpEI.
HacpilieHHbIE ¥ HEHACBIIIEHHBIE PAacTBOpPBI. PacTBOPUMOCTH BEIIECTB B BOJE.
MaccoBas 10Ji4 BEIECTBA B PACTBOPE. XUMHUYECKUE CBOMCTBA BOALl. OCHOBaHUS.
Ponp pacTBOpoB B IpUpOZiE€ U B KU3HU 4eloBeka. KpyroBopor BoAbI B MPUPOJE.
3arps3HeHne NpUPOIHBIX BoJI. OXpaHa U OYMCTKA MPUPOJHBIX BOJ.

Knaccuduxanus neopranndeckux coenuneHuit. Oxcuabl. Kiaccuduxanus
OKCUJIOB:  coieoOpasyomiue (OCHOBHBbIC, KHUCJIOTHbIC, aM(OTEepHbIE) U
HecosneoOpazyronue. Homenknatypa oxcujoB. Dusnueckue U XUMHYECKHUE
CBOMCTBA OKCUIOB. [lonyueHnne okcuaos.

OcHoBanus. Knaccudukanuss ocCHOBaHMM: MIENOYM U HEPACTBOPHUMBIC
ocHoBaHusA. HoMeHknarypa ocHoBaHni. PU3NYECKHE W XHMHYECKHE CBOWCTBA
ocHoBaHuU. [lonydyeHre OCHOBaHUM.

Kucnotsl. Knaccuduxarnus kucnor. Homenknarypa kuciot. dusndeckue u
XMMHUYECKUE CBOWCTBAa KHUCHOT. Psan axktuBHoctn meramnoB H. H. bekerosa.
[TonydyeHue KUCIOT.

Commu. Homenknatypa coseil. @U3NYECKUE U XUMHYECKUE CBOWMCTBA COJICH.
[lonyuenune cosen.

['eneTnyeckas CBSI3b MEXKY KJIaCCaMU HEOPTAHUYECKUX COEAUHEHHUI.

Xumuueckuii IKCnepumenm:

Ka4ECTBEHHOE OMPEIECIICHUE COECPKaHU KUCIOpOAa B BO3AYyX€, MOTyUYEHHUE,
coOupaHue, pacro3HaBaHWE U U3YUYCHUE CBOWMCTB KHUCIOpOJa, HAOJI0ACHUE
B3aUMOJCUCTBUSA BEIIECTB C KHUCJIOPOAOM U YCIOBUS BO3HUKHOBEHUS W
MpEeKpalieHus] TOpeHHs (MmoXkapa), O3HAKOMJIEHHE C oOpa3laMu OKCHUIOB U
OMHMCAHWE WX CBOWCTB, MOJy4YeHUE, COOMpaHHE, PACMO3HABAHWE W W3YYCHHE
CBOMCTB BOJIOpo/a (TOpeHHE), B3auMMOCHCTBHE Bojgopoaa ¢ okcugaoMm meau (1)
(BO3MOKHO HCIIOJIb30BaHUE BUJIEOMATEPUATIOB), HAOIIOJEHUE OOpa3llOB BEIIECTB
KOJMYECTBOM | MOJIb, HCCIEOBAaHUE OCOOCHHOCTEW PACTBOPEHHS BEIIECTB C
Pa3IMYHOM PACTBOPUMOCTBIO, NPUTOTOBJIEHHE PACTBOPOB C OINPEACIEHHON
MAaCCOBOM JI0JIEM PAaCTBOPEHHOI'O BEIIECTBA, B3aUMOJECHCTBUE BOABI C METAJIAMHU
(HaTpyeM ©  KaubllueM) (BO3MOXHO HCIIOJb30BaHUE BHUEOMATEpPHAJIOB),
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WCCJICIOBAaHUE OO0pPa3IOB HEOPTaHWYECKUX BEIIECTB PA3IUYHBIX KIIACCOB,
HaOJTFOICHNE W3MEHEHUS OKPACKH MHIUKATOPOB B PACTBOPAX KHCIIOT W IEJIOYCH,
uzydeHue B3aumozeiictBus okcuga menud (IlI) ¢ pacTBopoM cepHON KHCIIOTHI,
KHCJIOT C METajulaMHi, peakUWil HEUTpal3aluH, IOJTYYEHHE HEPACTBOPHUMBIX
OCHOBAHUM, BBITECHEHHWE OJIHOTO MeETajla JPYTMM M3 pacTBOpa COJIM, PEIICHUE
AKCIEPUMEHTANIbHBIX 3a/lad Mo Teme «BaxkHellue Kiacchl HEOPraHUYECKHUX
COECTUHEHUI».

IMepuonuueckui 3axkoH u Ilepuoguueckass cucreMa XHUMHYECKHX
iemeHnToB JI. NU. MengeneeBa. CtpoeHne aroMoB. XHMHYECKasi CBA3b.
OKHCIANTETBLHO-BOCCTAHOBUTEILHbIC PEAKIIMHU

[lepBble TOMBITKK KIAaCCU(PUKAIMM XUMHUUYECKUX dJeMEHTOB. [lonsatue o
rpynmnax CXOJHBIX DJJIEMEHTOB (IIEJIOYHBIE M IIETOYHO3EMENbHbIE METAJLIbI,
raJIOreHbl, UHEPTHBIC Ta3bl). DJIEMEHThI, KOTOPhIE 00pa3yoT aM(pOTEPHBIE OKCHIbI
U TUAPOKCHUJIBI.

[lepnonmueckuit 3axoH. [leproanyeckas cucreMa XMMUYECKHUX 3JIEMEHTOB /1.
HN. MengeneeBa.  KopoTkonepuonHas ©  JiIuHHONepuoAHas  (OpMbI
[Teprnonnueckoit cucrembl xumuueckux 3emMeHToB J[. . Menneneesa. [lepuoas
u rTpynmbl. OuU3WyecKUd CMBICH MOPSAKOBOTO HOMEpPA, HOMEPOB NEPUOAA U
TPYIIIBI AJIEMEHTA.

Crpoenne atomoB. CocTaB aTOMHBIX saep. M3oTomnel. DnekTtponsl. CTpoeHue
AJIEKTPOHHBIX  000JIOUeK aToMOB TepBbIX 20 XUMHMYECKHUX  DJIEMEHTOB
ITepuomnueckoin cucremsl [[. . MenneneeBa. XapakTepUCTHKA XHUMHUYECKOIO
3JIEMEHTA T10 ero noyoxeHuro B [lepuonnueckoit cucreme 1. 1. Menneneena.

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

3nauenue [leproanueckoro 3akoHa u [leproanveckoil CuCTEMbl XUMHYECKHUX
JJIEMEHTOB Ui pa3BUTUA Hayku W mpaktuku. [[. . MenneneeB — yuyéHbli U
IpaKIaHUH.

Xumuyeckass cBa3b. KoBajneHTHass (ToyisipHass W HEMOJISIpPHAsi) CBS3b.
DJIEKTPOOTPHUIIATEIBHOCTh XUMHUECKUX AJIEMEHTOB. IOHHasI CBSI3b.

Crenenbp  okuciieHus.  OKHUCIUTEIBHO-BOCCTAHOBUTEIBHBIE  PEAKIIUHU.
[Tporecchl okuceHUs U BOCCTaHOBIEHUS. OKUCIUTENN U BOCCTAHOBUTEH.

Xumuueckuii IKCnepumenm:

u3ydeHue oOpa3loB BEUIECTB METAUIOB M HEMETAJUIOB, B3aUMOJICHCTBHE
TUAPOKCUIA IIMHKA C PAacTBOpPAMHM KHCJIOT U IIeJIOYEeH, MPOBEJICHUE OIBITOB,
WUTIOCTPUPYIOLIUX ~ MPUMEPBl  OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX  pEaKIUi
(ropeHue, peakiu pa3aoKeHUs, COCAMHEHNUS).

Mesicnpeomemnmnuie ceasu
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Peanuzanusi MeXNpeIMETHBIX CBSI3ed MPU U3YYEHHM XUMHUM B 8 Kiacce
OCYIICCTBJISICTCS. 4Yepe3 MCIOIb30BAaHUE KaK OOIMMUX €CTeCTBEHHO-HAYYHBIX
MOHSATUM, TaK W MOHATHUM, SIBISIONIMXCS CUCTEMHBIMH JJISI OTJEIBHBIX MPEAMETOB
€CTECTBEHHO-HAYYHOIO ITUKJIA.

OO1Me ecTeCTBEHHO-HAYYHbIE MOHSATHUS: HAy4YHbIN (DakT, runoresa, Teopus,
3aKOH, aHalW3, CHHTE3, Kiaccudukamus, TMEePUOIUNIHOCTh, HAOIOIEHHE,
AKCHEPUMEHT, MOACIUPOBAHUE, UBMEPEHUE, MOJICIIb, SIBJICHUE.

@usnka: Marepus, aTroM, D3JJIEKTPOH, NPOTOH, HEUTPOH, HOH, HYKIHU],
W30TOIIbI, PAJUOAKTUBHOCTh, MOJIEKYJA, SJIEKTPUUYECKHUI 3apsll, BEIIECTBO, TEINO,
00BEM, arperaTHoe COCTOSIHUE BEIIECTBA, ra3, (GU3MYECKUE BEIUYUHBI, SIUHUIIBI
U3MEPEHUs, KOCMOC, IJIAaHEThI, 3BE3/1b1, COTHIIE.

buomnorus: dorocunres, apixanue, ouocdepa.

['eorpadusi: armocepa, ruapochepa, MHUHEpaNbl, TOPHBIE TMOPOJBI,
MOJIE3HBIE UCKOMAEMBIE, 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
COCMHEHUN B COOTBETCTBMHU C IIOJIOKEHHEM 3JIEMEHTOB B Illeproandeckou
CUCTEME U CTPOEHHUEM MX aTOMOB.

CrpoeHue BellecTBa: BHIbl XUMHUYECKOW CBSI3U. THUIBI KPUCTAIITUYECKHUX
PEUIETOK, 3aBUCUMOCTh CBOMCTB BEIIECTBA OT THIIA KPUCTAJUIMUECKON PEIIETKU U
BUJIa XUMHUYECKOM CBS3H.

Knaccudukanyss 1 HOMEHKJIATypa HEOPTaHUYECKUX 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 PEAKIHUH BEIIECTB, MO TEIIoBoMYy 3¢ dekTy, Mo
W3MEHEHUIO CTENEHeW OKMUCIICHHS XUMHUYECKUX JJIEMEHTOB, MO OOPAaTUMOCTH, IO
YYaCTHIO KaTajln3aTopa). DK30- U SHJIOTEPMUUYECKUE PEAKIIMH, TEPMOXUMHUYECCKUE
YpaBHEHUS.

[Tonsitue 0 ckopocTH XUMHUYECKOW peakinuu. [loHsTHE 00 0OpaTUMBIX 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

pPaBHOBCCHA.
OKHCIINTEIIbHO-BOCCTAHOBUTEILHBIC pCaKnuu, BHGKTPOHHBIﬁ OaaHC
OKHCJIHUTEIIbHO-BOCCTAHOBUTEILHOU PCaAKINU. CocraBieHue ypaBHCHI/Iﬁ
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OKHCIIUTENIbHO-BOCCTAHOBUTEIBHBIX ~ PEAKIMil C  HKCIOJb30BaHUEM  METOJa
AJIEKTPOHHOTO OajaHca.

Teopus 3MEKTPOIUTUYECKON AUCCOLMALIMH. DIEKTPOIUTHI U HEIJIEKTPOJIUTHI.
KaTtnonsl, annonsl. MeXaHU3M OHCCOLMAIMU BEIIECTB C PA3IMYHBIMH BUIAMU
XuMHU4eckoil csizu. CreneHs aucconuanuu. CUIIbHBIE U CIIa0bIe 3JIEKTPOJIUTHI.

Peakiun noHHOTO 0OMEHa. Y CI0BHS MPOTEKAHUS PEAKIIUH HOHHOTO OOMEHa,
MOJHBIE M COKpall€HHbIE HMOHHBIE YypaBHEHHUs peakiuil. CBOMCTBAa KHCIOT,
OCHOBAaHMM W COJIGM B CBETE TMPEJCTABICHUNH 00 DIICKTPOJUTHYECCKOMN
nuccounanuu. KauectBeHHble peakiii Ha HOHBL. [IOHSATHE O THApOIN3E CONEH.

Xumuueckuii IKcnepumenm:

O3HAKOMJICHUE C MOJEIISIMA KPUCTALNIMYECKUX PEIIETOK HEOPraHUYECKHUX
BEILIECTB — META/VIOB M HEMETauloB (rpadura W anMasa), CIOXKHBIX BEIIECTB
(xJopuaa HaTpus), UCCIEOBAHUE 3aBUCUMOCTU CKOPOCTU XMUMHUYECKON peakiuu
OT BO3JICUCTBUS PA3IUYHBIX (HAKTOPOB, HCCIEIOBAHUE HIIEKTPOIPOBOTHOCTH
pacTBOPOB BEHIECTB, IMpOLEcCa JUCCOIMAIMU KHCIOT, IIEJIOYEed U COJieH
(BO3BMOKHO  HCIOJIb30BAHHE BHUACO MATEPUANIOB), TMPOBEJACHUE  OIBITOB,
WUTIOCTPUPYIOIIUX ~ TMPU3HAKK  TMPOTEKAHUS  peakuui  HOHHOro  oOMeHa
(oOpazoBanue ocajaka, BBIJIEJICHHE Tas3a, oO0Opa3oBaHHWE BOJbI), OIbBITOB,
WUIIOCTPUPYIOLIUX ~ MPUMEPBl  OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX  pEaKIUl
(ropeHue, peakiuu pa3ioKeHUs, COSIUHEHMUsI), pACIO3HABAHUE HEOPTraHUYECKUX
BEIIECTB C TIOMOIIBI0O KAUYECTBEHHBIX pEaKkIMid Ha HOHBI, pelIeHUe
AKCIEPUMEHTAIBHBIX 3a]1a4.

HemeTaJunibl 1 MX cOeIMHEHUS

OO6mast xapaktepuctuka TranoreHoB. (OCOOEHHOCTH CTPOCHHS aTOMOB,
XapakTepHble cTerneHu okucieHus. CTpoeHue W (Ppu3nueckue CBOMCTBA MPOCTHIX
BEIIECTB — TajJoreHoB. XWMHUYECKHE CBOWCTBA HAa MOpUMEpe  XJopa
(B3aUMOJIEHCTBUE C METaUlaMU, HEMeTa/ulaMu, IIesio4amMu). XJIIOPOBOIOPO/I.
CosisiHass KUCJIOTAa, XMMUYECKUE CBOMCTBa, MOJydyeHHE, NpuMeHeHue. JlelicTBue
XJIOpa M XJOPOBOJOPOAA HA OpPraHW3M YeJIOBeKa. BaXHEWIHWe XJIOpUIbl U HX
HaXOXJICHUE B IPUPOJIE.

O6mast xapaktepuctuka 3nemMeHToB VIA-rpynmbel. OCOOEHHOCTH CTPOCHHUS
aTOMOB, XapaKTepHble cTereHu okucieHus. CTpoeHue M (pu3myecKkue CBOMCTBA
MIPOCTHIX BEIIECTB — KUCIOPOAA U Cepbl. AJIOTPOITHbIE MOAU(DUKAIIIN KUCIOPOIa
U cepbl. XuMUYecKue cBoilcTBa cepbl. CepoBOOPOJ, CTpOCHUE, (PU3HUYECKHE U
XUMHUUYECKUe CBOMCTBA. OKCUABI Cepbl KaK MPEACTABUTENIM KUCIOTHBIX OKCHJIOB.
CepHas kuciora, (QHU3MUECKHEe W XHMHYECKHE CBOMCTBA (0OIME Kak
MPEACTaBUTENST Kjacca KHCIOT W chenupuieckue). XHWMHUYECKHE pPEaKIuHu,
JeXalue B OCHOBE MPOMBIIUICHHOTO CHOco0a MOMYYeHUsI CEPHOM KHCIIOTHI.
[Ipumenenue cepHoi KucaoThl. Coau CEpHOM KUCIOThI, KAYECTBEHHAsI pEAKLUs Ha
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cyiabdaT-uoH. HaxoxaeHue cepbl U €€ COCOUHEHHH B MpHpPOAE. XUMHUYECKOE
3arpsi3HEHHE OKPY’KAIOIIEH Cpeabl COCIMHEHHUSAMH Cepbl (KHCIOTHBIE IOXKIH,
3arpsiI3HEHUE BO3/IyXa U BOJIOEMOB), CIIOCOOBI €T0 MPEI0TBPAILCHUS.

OOmast xapakrepucTuka 37eMeHTOB VA-rpynnbel. OCOOEHHOCTH CTPOEHUs
aTOMOB, XapaKTEpHbIE CTENEHU OKHCIECHUS. A30T, paclpOCTpaHEHHUE B MPUPOJIE,
dusznyeckue U XxuMudeckue cBoiictea. Kpyrosopor a3ora B nmpupoe. AMMHaK, ero
dusznyecKkue u XMMHUUECKHUE CBOMCTBA, OMy4yeHHe U nmpuMenenue. Conu aMMOHMS,
ux pU3NUEeCKUe U XUMUYECKUE CBOWCTBA, MpuMeHeHne. KauecTBeHHas peakius Ha
WOHBI aMMOHMS. A30THasl KHUCJIOTa, €€ ToJlydeHHe, (U3MYECKUE U XHUMHYECKUE
CBOiicTBa (0OIIME Kak TMpeJCTaBUTENS Kilacca KHUCIOT U  chenudpuyecKue).
Hcnonb3oBaHWe HUTPATOB M COJIEM aMMOHHUSI B KauyeCTBE MHHEpaJIbHBIX
yno0peHuil. XuMHUYECKOe 3arps3HEHUE OKPYKAIOIIEH Cpelibl COETMHEHUSIMU a30Ta
(KUCIIOTHBIE JIOXKIM, 3arpsi3HEHUE BO3/AyXa, MHOYBbI U BOJMOEMOB). dDocdop,
ayoTpornHele Moaupukauuu ¢docdopa, u3NUECKUEe U XUMUYECKUE CBOMCTBA.
Oxcug docdopa (V) u bochopHas kuciaota, Pu3NIecKue U XUMHUIECKHUE CBOMCTBA,
nosyuenue. Mcnonap3oBanne GpocdaToB B KaUECTBE MUHEPAIBHBIX YI0OPEHUH.

Oo6mas xapakrtepuctuka 3neMeHToB |V A-rpynmnbel. OCOOEHHOCTH CTPOEHHUS
aTOMOB,  XAapPaKTEpHbIE  CTEIIEHW  OKHUCJIECHMUS.  YIVIEpOA,  AJUIOTPOIIHBIE
Moau(pUKalMM, PACIpOCTpaHEHHE B MNpUPOAE, (U3MUECKHE U XUMHUYECKHUE
cBoicTtBa. Ancopbuus. Kpyrosopot yriepona B npupojse. Okcuabl yriepoja, ux
¢u3nueckue M XUMUYECKHE CBOICTBA, JEHCTBUE HAa JKUBbIE OpPraHU3MBI,
NOJlyYeHUE U MPUMEHEHHE. DKOJIOTMYecKrue MpoOJeMbl, CBS3aHHBIE C OKCHIOM
yraepoaa (IV), rumoresa riao6anbHOrO MOTEIVICHUS KIMMaTa, MapHUKOBBIMA
addekr. YronpHas KuciaoTa U €€ coM, uX (PU3NUecKue U XMMHYECKHUE CBOMCTBA,
noJiyueHue U mnpuMeHeHwe. KauecTBeHHass peakuus Ha KapOOHAT-MOHBI.
Hcnonb3oBaHue KapOOHATOB B OBITY, MEIUIMHE, MPOMBIIIJIEHHOCTH U CEIbCKOM
XO34UCTBE.

[TepBoHayabHbIe TOHATHS 00 OPraHUYECKUX BEUIECTBaX KakK O COCIMHEHUSX
yriaepoja (MeTaH, 3TaH, TUJIEH, alleTUIIEH, TaHOJI, TJIMLEPUH, YKCYCHAsI KUCTIOTA).
[IpupogHbie HMCTOYHUKU YTIEBOAOPOAOB (yrojib, MPUPOJIHBIA Ta3, HEPTh),
NPOAYKThl UX mepepadoTku (OE€H3MH), UX POJb B OBITY U IPOMBIIUICHHOCTH.
[TonsiTe 0 OMOJIOTUYECKH Ba)KHBIX BEIIECTBAX: XKHUpax, OelKax, yrieBogax — U ux
poJiM B JKH3HM YEJIOBEKa. MaTepuanbHOE €IWHCTBO OpPraHUYEeCKUX U
HEOPTraHUYECKUX COCJIMHEHU.

KpemHuuii, ero Qusnueckue M XHUMHUYECKHE CBOMCTBA, MOJyYCHHE H
npuMmenenue. CoenuHeHHs KpeMHus B mnpupoge. OOmue mnpenctaBieHus 00
okcusie kpemaus (IV) u kpemuueBoi kuciore. CHIMKAThI, UX UCIOIb30BaHUE B
ObITY, B MPOMBIIUICHHOCTH. BaxxHeine cTpouTelbHble MaTepHallbl: KepamHKa,
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CTEKJIO, IIEMEeHT, 0eToH, kene300eToH. [Ipobnempr 6e30MacHOr0 HMCIOIB30BAHUS
CTPOUTEJIbHBIX MAaTEPUAJIOB B MOBCEIHEBHOM JKU3HHU.

Xumuueckuii IKCnepumenm:

U3ydeHue 00pa30B HEOPraHUYECKHUX BEIIECTB, CBOMCTB COJITHOW KHUCIIOTHI,
MIPOBE/ICHUE KAYECTBEHHBIX PEAKIMN Ha XJIOPUJ-MOHBI U HAONIOJCHUE MPU3HAKOB
WX TIPOTEKAHWsI, OMBITHI, OTpaKalwmue (PU3NUECKHe W XUMHYECKHE CBOMCTBA
rajJjoreHOB M HX COEIUHEHUH (BO3MOXXHO HCIIOJIb30BaHUE BHUICOMATEPHUAIIOB),
O3HAKOMJIEHHE C 0O0pa3laMu XJOPUAOB (TaJOre€HUIIOB), O3HAKOMIJICHHE C
oOpaslamu ceppl U €€  COeAUHEHUSIMU  (BO3MOXHO  HCIOJb30BaHHE
BUJIEOMATEPHUAITIOB), HAOIIOICHHE TIpoliecca OOYTIIMBaHUs caxapa IMoJ JACUCTBUEM
KOHICHTPUPOBAHHOW CEPHOM  KHUCJIOThI, HW3Y4YCHHUE XUMHYECKUX CBOMCTB
pa30aBIEHHOI CEPHOM KUCIIOTHI, MPOBEAECHUE KAUECTBEHHON peaklMK Ha Cyab(dar-
WOH W HAOJIOJeHWEe TpHu3HaKa €€ MPOTEKaHUs, O3HAKOMJIEHHE C (U3HUECKUMU
cBoiicTBaMu azora, (dochopa M HX COCAMHEHHM (BO3MOXKHO HCIIOJIb30BAHUE
BHJIEOMATEpUAIIOB), oOpa3liaMu a30THBIX U (POCHOPHBIX YIOOpEHUH, MOTyYeHUE,
coOupaHue, pacrno3HaBaHUE U W3YYCHUE CBOMCTB aMMMakKa, MPOBEICHUE
KaueCTBEHHBIX PEaKIMii Ha MOH aMMOHHMS U PochaT-uoOH U M3YyYEHHUE MPU3HAKOB
UX IPOTEKaHUSI, B3ANMOJICVICTBUE KOHIIEHTPUPOBAHHON a30THOU KUCIIOTHI C MEMIbIO
(BO3MOKHO HCIIOJIb30BaHUE BHJIEOMATEPHUAIIOB), U3yUYCHHE Mozenein
KPUCTAUIMYECKUX peIIETOK aiMasza, rpadura, ¢yiepeHa, O3HAKOMIICHUE C
MPOIIECCOM  aJCOPOLIMM  PACTBOPEHHBIX BEIIECTB AKTUBUPOBAHHBIM YIJIEM U
YCTPONCTBOM TPOTHBOTras3a, MojydyeHue, coOupaHue, pacrlo3HaBaHUE U U3yUCHUE
CBOMCTB YIJIEKHCIIOTO Tra3a, MPOBE/ICHNE KauyeCTBEHHBIX peakluii Ha KapOoHAT U
CUJIMKAT-MOHBl W HW3YYE€HHE MPU3HAKOB UX NPOTEKAHUS, O3HAKOMIICHHE C
MPOAYKIIMEH CHUJIUKATHOM MPOMBIIIUICHHOCTH, PEIICHHE SKCIEPUMEHTAIbHBIX
3a7a4 o teMe «BakHelnme HeMeTaJuIbl U UX COEINHEHU.

MeTaJiibl 1 MIX COeIMHEHU S

OO01mast XxapakTepUCTHKAa XUMHUYECKUX JIEMEHTOB — METAJUIOB Ha OCHOBAHHH
ux TmnonoxeHus B llepmogmyeckor cucrteMe xumuueckux daeMmeHTtoB J[. W.
MenneneeBa u ctpoeHusi atomMmoB. CTpoeHHE METauioB. MeTayuindeckasi CBsi3b U
METAJUIMYECKAs] ~ KPUCTAJUIMYECKass  PEIIETKA.  DJIEKTPOXUMUYECKUH  pAl
HaMpsHKeHUH MeTawtoB. Ou3nyeckue U XMMUYECKHe CBOMCTBAa MeTauioB. OO0rmue
CIOCOOBI TIONy4eHHUST MeTaioB. [loHATHE O KOPPO3UM METAIJIOB, OCHOBHBIC
criocoObl 3anuThl WX OT Koppo3uu. CrjiaBwl (CTajlb, YYTYH, JIOPATIOMUHUM,
OpoH3a) ¥ X MPUMEHEHHUE B ObITY U MPOMBIIIIIICHHOCTH.

[Ilenounsie meTamnel: nonoxeHue B llepuoanyeckon cucreme XMMHUYECKHX
sanemeHntoB JI. M. MeHaeneeBa, CTpOCHHME MX aTOMOB, HaXOXJECHUE B MPUPOJE.
du3nuecKkue U XMMHUYECKUE CBOMCTBA (Ha mpuMmepe Hatpus U Kanus). OKCUuasl u

[IOKYMEHT MOATMUCAH 3/TEKTPOHHOW NOAMNUCHIO

MYHULWNAJIbHOE BIOKETHOE OBLLEOEPASOBATE/IbHOE 08.09.25 11:55 (MSK) Ceptucukat 00F8F18E28E18E24F910FDEC5A64382640
YYPEXXAEHME "JINLIEN N2 15 UMEHW AKAZJEMUKA HOJIUS1 BOPUCOBUYA [evicteyet ¢ 09.06.25 no 02.09.26
XAPUTOHA" TOPO[JA CAPOBA, lNopsiyeBa CseTnaHa tOpbeBHa, [impekTop




TUIPOKCUABl HaTpus MW Kanusa. [IpuMeHeHne WIENOYHBIX METAUIOB MU MX
COCIUHCHUM.

[[lenoyHno3emenbpHblE METAUIbI MarHMid MW KaJbLMA: IIOJIOXKECHHE B
[Tepuomuueckon cucremMe xumudeckux sneMeHToB JI. M. MenaeneeBa, crpoeHue
MX aTOMOB, HaX0XJEHUE B NpUpoae. PU3NUECKUE U XMMUUYECKUE CBOMCTBA MarHus
U Kaiblus. BaxuHelmne coequHeHHs KalblUsl (OKCHUI, THUAPOKCHUI, COJIN).
JKécTkocTh BOJBI U CITOCOOBI €€ yCTpaHEHUS.

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
aJIIOMHHHUSI.

Kenezo: nonoxenne B [lepuognueckoi cucreme XMMHYECKUX 3JIEMEHTOB /1.
. MengeneeBa, CTpo€HHE aToma, HaxOXJIeHUE B mnpupoaec. Duznyeckue u
XUMHYECKHE CBOMCTBA kene3a. OKCUIbI, THAPOKCHIBI U cosn kenesa (1) u xemnesa
(1), ux cocraB, CBOMCTBA U MOJyYEHUE.

Xumuueckuii IKcnepumenm:

O3HAKOMJICHME ¢ o0pa3llaMd METAJIOB U CIUIABOB, HUX (HU3NUYECKUMU
CBOMCTBAMH, M3Y4Y€HHE  PE3YJIbTAaTOB  KOPPO3WH  METAIOB  (BO3MOIYKHO
HCIIOJIB30BaHUE BHUJCOMATEPHATIOB), OCOOCHHOCTEH B3aMMOJICHCTBUS OKCHJIA
KJIbIIUSI W HATpus C BOJON (BO3MOXKHO HCIIOJIb30BaHUE BUJICOMATEPUAIIOB),
HCCIICIOBAHUE CBOMCTB KECTKOM BOJIbI, MPOLECCA TOPEHUS KeJe3a B KUCIOPOJE
(BO3MOXKHO  HCTOJIb30BAaHWE  BHJICOMATEPHUANIOB), IPU3HAKOB  IMPOTCKAHUS
KaYECTBCHHBIX PEAKIIMKA HA WOHBI: MarHus, KaJablUs, aJIIOMUHHS, [IMHKA, KEJe3a
(1) u xene3a (1), meau (11), HabMrOIEHHE U OMKMCAHUE MPOIECCOB OKPAIINBAHUS
MJJaMEHH MWOHAMU HaTpusi, Kalus U Kaiblusg (BO3MOXHO HCIIOJIb30BaHUE
BUJICOMATEPUAIIOB), UCCIIEIOBaHNE aM(OTEPHBIX CBOWCTB THMAPOKCUIA ATIOMUHUS
Y TUAPOKCHUJIA [MHKA, PEIICHUE YKCIIEPUMEHTAIbHBIX 3a71a4 Mo TeMe «Baxknenime
METAaJlJIbl U UX COCAMHCHUS.

XHUMHUS ¥ OKpPY:KaoUias cpeaa

Bemectsa u Marepuanbl B IIOBCEIHEBHOM XHU3HM YEJIOBEKA. be3ormacHoe
WCIIOJIB30BaHME BEILIECTB M XMMHMUYECKUX peakuuil B ObITy. [lepBas momoinb npu
XAMHUYECKUX 0KOTaxX U OTPABJICHUSIX.

XUMUYECKOE 3arpsi3HEHHE OKpYKarouied cpeabl (MpeaeiabHas T0mycTUMast
KOHIIeHTpalus BemiecTB, nanee — [1/IK). Ponb xumMun B pemieHun 3K0JIOrHYECKUX
npooiem.

Xumuyeckuii IKCnepumenm:

u3ydeHue oOpasiioB MaTtepuanoB (CTEKJIO, CIJIaBBI METAJUIOB, MOJUMEPHBIC
MaTepualbl).

Mescnpeomemmnbnie ceasu
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Peanuzamus MeXnpeaMeTHBIX CBsI3€d MpH WM3YYeHHMM XUMHUHU B 9 Kiacce
OCYILECTBISIETCS 4epe3 HCIOJb30BaHME KaK OOIIMUX eCTECTBEHHO-HAYYHBIX
MOHSTUN, TaK U TOHATHUH, SIBISIOIIUXCS CUCTEMHBIMH JIJISl OTACIBbHBIX MPEIMETOB
€CTECTBEHHO-HAYYHOI'O IIUKJIA.

OO1ue ecTeCTBEHHO-HAy4YHbIE MOHATUS: HAY4HbIM (DAaKT, TUIIOTE3a, 3aKOH,
TEOpHUs, aHalu3, CHHTE3, KiIacCupUKalusi, MepUOJUYHOCTh, HAOIIOACHHE,
OKCIEPUMEHT, MOJEIHPOBAHUE, H3MEPEHHUE, MOJEJb, SIBICHHUE, MAaPHUKOBBIN
s PeKT, TEXHOIOTHS, MaTEPHUAIIBI.

®dusuka: Marepus, aroMm, D3JEKTPOH, NPOTOH, HEUTPOH, HOH, HYKIH],
U30TOIbI, PaAHMOAKTUBHOCTb, MOJIEKYJA, 3JIEKTPUUYECKUI 3apsiji, MPOBOJHUKH,
NOJIYIPOBOJHUKH, JIUAJIEKTPUKU, (POTORIEMEHT, BEIIECTBO, TENO, OO0BEM,
arperaTHO€ COCTOSIHUE BELIECTBA, I'a3, pacTBOP, PACTBOPUMOCTb, KpUCTAJUITMUECKast
pemérka, CIulaBbl, (PU3MUECKUE BEIMYUHBI, €IWHULBI U3MEPEHUs,, KOCMUYECKOE
IPOCTPAHCTBO, IJIAHETHI, 3BE3/1b1, COJHIIE.

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

['eorpadus: armocepa, ruapochepa, MHHEpPadbl, TOPHBIE MOPOJBI,
MI0JIE3HBIE UCKOIIAEMbI€, TOIIJIUBO, BOAHBIE PECYPCHI.
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IINIAHUPYEMBIE PE3VYJIBTATBI OCBOEHHUA ITPOI'PAMMBI 110
XUMHUHU HA YPOBHE OCHOBHOI'O OBIIEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATBI

JInyHOCTHBIE pe3yJabTaThl OCBOCHUS MPOrPAMMBI  OCHOBHOIO OOIIETO
o0pa3oBaHMsI JOCTUTAIOTCS B XOJA€ OOyUEHHUS XMMHUU B EIUHCTBE y4eOHOU H
BOCIIMUTATENBHOUN JIEATEIIBHOCTH B COOTBETCTBUU C TPAJAULIMOHHBIMA POCCUHUCKUMU
COILMOKYJIbTYPHBIMH M JTYXOBHO-HPAaBCTBEHHBIMHU ILIEHHOCTSIMU, MPUHSTBIMU B
oOIIECTBE MpaBUJIaMU U HOPMaMHU I[OBEJEHUS U CIOCOOCTBYIOT IIpolieccam
CaMOITO3HAHUS, CAMOPA3BUTHUS U COLMATIM3AIIMN 00YUYaIOIINXCSI.

JInyHOCTHBIE  pe3yJbTaThl  OTPAXAOT  TOTOBHOCTh  OOYYaIOIIMXCS
PYKOBOACTBOBATbCS CHUCTEMOW TMO3UTUBHBIX ILIEHHOCTHBIX OpUEHTAlUUW U
pacIIMpPEHUE OIbITA AEATEIBHOCTH HAa €€ OCHOBE, B TOM YHUCJIE B YACTH:

1) naTpHOTHYECKOT0 BOCTIMTAHHUS

LIEHHOCTHOT'O OTHOIICHUSI K OTEYECTBEHHOMY KYJIbTYPHOMY, UCTOPUUYECKOMY
M HAy4YHOMY HACJIECAWI0, NMOHWMAaHUS 3HAYEHUS XMMHUYECKOM HAyKH B JKA3HU
COBPEMEHHOTr0 OOIIECTBA, CIIOCOOHOCTH BIIAJIETh JOCTOBEpHOU WH(pOpMaIMeil o
[IEPEIOBBIX JOCTHXKEHUSX W OTKPBITUAX MHUPOBOM M OTEUYECTBEHHOM XUMUH,
3aMHTEPECOBAHHOCTU B HAYUHBIX 3HAHUSAX 00 YCTPOMCTBE MUpa U OOIIIECTBA;

2) TPAKIAHCKOT0 BOCTIMTAHMUS:

MPEJCTABJICHUS] O COLUMAJIBHBIX HOPMax M MPABAIAX MEXKINYHOCTHBIX
OTHONIEHUH B KOJUICKTUBE, KOMMYHHKATUBHOW KOMIETEHTHOCTU B OOIIECTBEHHO
MOJIC3HOM,  y4eOHOMCCIENOBATENbCKOM, TBOPYECKOM W JAPYrHMX  BHJAX
JIEATEIIBHOCTH, TOTOBHOCTH K Pa3HOOOpPa3HOMW COBMECTHOUM MAESATENbHOCTU MpHU
BBITIOJTHEHUU Y4YeOHBIX, TO3HABATEIBHBIX 3aJay, BBINOJHEHUH XUMHYECKUX
HKCIIEPUMEHTOB, CO3/JaHUU YYEOHBIX TPOEKTOB, CTPEMJICHUS K B3aMMOTIOHUMAHUIO
W B3aUMOIIOMOINM B TIpollecce OTOW y4yeOHOM eATeNbHOCTH, TOTOBHOCTH
OLICHUBAaTh CBOE TMOBEJCHUE W TOCTYNKM CBOMX TOBApHUIIECH C MO3UIMHU
HPABCTBEHHBIX U MTPABOBBIX HOPM C YUETOM OCO3HAHUS MOCIEACTBUM MOCTYIIKOB;

3) HEHHOCTH HAYYHOI'0 TIO3HAHUSI

MHPOBO33PEHYECKUE TPEJICTABICHNUS O BEUIECTBE M XUMHUUYECKOW PEaKIUH,
COOTBETCTBYIOIIIME COBPEMEHHOMY YPOBHIO PAa3BUTHsSI HAYKH WU COCTABJISIOLIUE
OCHOBY JIJI1 TIOHUMAaHHS CYIIHOCTH HAYyYHON KapTHHBI MHUpa, NPEACTaBICHUS 00
OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHUS MPUPOJBI, B3aUMOCBS3SIX YEJIOBEKa C
MIPUPOTHOM CPENOM, O POJIM XUMHUHU B TO3HAHUHU 3TUX 3aKOHOMEPHOCTEM;

[TI03HABATEIbHBIE MOTHBBI, HAIIPABIICHHBIE HA IMOJIYYEHHE HOBBIX 3HAHWUM I10
XUMHH, HEOOXOJHMMBIC I OOBSICHEHHUS HAOJI0IaeMBIX IPOIECCOB M SIBJICHUM,
MO3HaBaTeNbHOM, MH(GOPMAIIMOHHOW M YWUTATEJIbCKOW KYJIBTYpPhI, B TOM YHCIIC
HABBIKOB CaMOCTOSITEJIbHOM paloThl C y4eOHBIMU TEKCTaMM, CIPABOYHOMN
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JUTEPATypOi, MOCTYMHBIMU TEXHHUUYECKUMU CPEACTBAMH HH(POPMAIIMOHHBIX
TEXHOJIOTHH;

UHTEpeC K OOyYeHHWI0 W TMO3HAaHWIO, JI0003HATEIBHOCTh, TOTOBHOCTH H
CIOCOOHOCTh K  €caMOOOpa3OBaHMIO, TPOEKTHOM U  HCCIEIOBATEIbCKOM
JeSATEIbHOCTH, K OCO3HAHHOMY BBIOOPY HAINpPaBICHHOCTH M YPOBHS OOy4YeHUS B
JIaTbHEHIIIEM;

4) popmMupoOBaHUS KYJbTYPbI 310POBbSI:

OCO3HAHHWE IIEHHOCTU KU3HHM, OTBETCTBEHHOIO OTHOIIEHUS K CBOEMY
3JI0POBbIO, YCTAaHOBKM Ha 370pPOBBIM 00pa3 >KU3HU, OCO3HAHWE MOCIEACTBUU U
HEIMPUATUE BPEIHBIX MPUBBIYEK (YIOTPEOICHHS aJIKOTOJs, HAPKOTUKOB, KypEHHs),
HEOOXOJMMOCTH  COONIOJICHUSI MpaBui O€30MacCHOCTH TpU  OOpalleHuu ¢
XUMUYECKMMH BEIIECTBAMU B OBITY U PEAbHON KU3HU;

5) Tpy10BOT0 BOCTIMTAHUSI:

MHTEpEC K NPaKTUYECKOMY U3YUYEeHHIO ITpodeccuil U Tpyda pa3InyHoro posa,
YBaXEHUE K TPyAYy U pe3ylbTaTaM TPYAOBOW NEATEIbHOCTH, B TOM YHCIE Ha
OCHOBE IPUMEHEHUs MPEJAMETHBIX 3HAHUW 1O XUMHUHU, OCO3HAHHBIA BBIOOD
WHIUBUYAIbHOM TPAEKTOPUU MPOAOHKEHHUS 00pa30BaHus ¢ YYETOM JIMYHOCTHBIX
MHTEPECOB U CIOCOOHOCTH K XMMHHU, OOIIECTBEHHBIX UHTEPECOB U MOTPEOHOCTEMH,
yCIEeHOW po(eCCUOHATBHON IE€ATEIBHOCTH U PA3BUTHUS HEOOXOAUMBIX YMEHUH,
TOTOBHOCTb aJJaliTUPOBATHCS B IPO(HECCHOHATIBHOU CpeEIE;

6) IKOJIOrHYeCKOro BOCIIUTAHMS

HKOJIOTUYECKU 1I€JIECO00pa3HOE OTHOIIEHHWE K NPHUPOJIe KaK HCTOUYHUKY
YKU3HHM Ha 3emJle, OCHOBE €€ CyIIECTBOBaHUS, IOHUMAaHUE LIEHHOCTU 30POBOIO U
Oe3omacHOro oOpas3a >KM3HU, OTBETCTBEHHOE OTHOIICHHE K COOCTBEHHOMY
(bU3MYECKOMY M TICUXMYECKOMY 3J0POBbIO, OCO3HAHME LIEHHOCTH COOJIIOICHUS
npaBui 0€30MACHOTO MOBEAEHUS MTPU padoTe C BEIIECTBAMU, a TAK)KE B CUTYaLUsX,
YTPOXKAOIIUX 310POBBIO U )KU3HU JIOEH;

CIIOCOOHOCTH TIPUMEHSATHh 3HAHUS, MOJIy4aeMble MPU MU3YYCHUH XUMUU, IS
peleHns 3a1a4, CBA3aHHbBIX C OKPYKAIOLIENH IPUPOJHON CPEOH, I OBBIIICHUS
YPOBHSI  3KOJIOTUYECKOW  KyJNbTYphl, OCO3HaHUS TJIOOATBHOIO  XapakTepa
HKOJIOTHYECKUX MpOoOJeM M MyTell HUX pelieHus MOCPEACTBOM METOAOB XUMUM,
HKOJIOTUYECKOTO MBIIUIEHNS, YMEHUS PYKOBOJCTBOBAaThCA UM B ITO3HABATEIIBHOM,
KOMMYHUKATUBHOM Y COLMAJILHON ITPAKTHKE.

METANIPEAMETHBIE PE3YJIBTATbDI

B cocraBe MeTanpeaMETHBIX pE3yJNbTATOB BBIJIEISAIOT 3HAUMMbIC JUIS
dbopMUpOBaHHS MHPOBO33PEHUS OOIIEHAyYHble TMOHATHS (3aKOH, TeEOopus,
IOPUHLIMII, TUIIOTE3a, PaKT, cucTeMa, MpoIecc, HIKCIIEPUMEHT U APYTOe.), KOTOpbIe
UCIOJIB3YIOTCS B €CTECTBEHHO-HAYYHBIX Y4YEOHBIX MpeIMeTax U IMO3BOJISIIOT Ha
OCHOBE 3HaHUUN M3 ATUX MPEAMETOB (OPMUPOBATH MPENCTABICHUE O LIEJIOCTHOM
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HAyYHOW KapTHUHE MHPA, M YHUBEpPCAJIbHbIC yUeOHbIE NEeWCTBUS (ITO3HABATEIIbHBIE,
KOMMYHUKATHBHBIC, DPETYJISATHBHBIC), KOTOpPHIE 00ECIeUnBarOT (OPMUPOBAHUE
TOTOBHOCTH K CaMOCTOSITEIbHOMY IUITAHUPOBAHUIO U OCYIIECTBICHHIO YYEOHOM
JIEATEIILHOCTH.

ITo3HaBaTe/ibHbIE YHMBEPCAJIbHBIE YUeOHbIE HeiiCTBUS

ba3zoBble Jiornueckue JaeicTBuA:

YMEHHUSI HCMOJB30BaTh MNPUEMBI JIOTUYECKOTO MBIIUJIEHUS TPU OCBOCHUU
3HAHUMU: PACKPBIBATH CMBICT XUMHUYECKUX MOHSATHUH (BBIACISATH UX XapaKTEPHbIC
MPU3HAKKW, YCTaHABJIMBAaTh B3aUMOCBSI3b C JPYTMMU TOHSATHUSIMH), HUCIOJIb30BaTh
MOHATHUS JIJIs1 OOBSICHEHUS OT/CIbHBIX (PaKTOB U SIBJICHUH, BBIOUPATh OCHOBAHUS U
KpUTEpUH ISl KJIACCU(PUKAIIMU XUMHYECKUX BEIIECTB U XUMUUYECKUX pEaKIui,
YCTaHABJIMBATh MPUUYUHHO-CIICICTBEHHBIE CBS3M MEXIYy OOBEKTaMH HW3Y4YEHUS,
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 —
XUMHUYECKUH 3HAK (CHMMBOJ DJIEMEHTa), XUMHYecKas ¢GopMmylia W YypaBHEHHE
XUMHUYECKOW PEaKIUh — MPU PElIeHUH Y4eOHO-TI03HABATEIbHBIX 3a7a4, C y4ETOM
ATUX MOJICIBHBIX MPEJCTABICHUN BBIABIATh U XapaKTepU30BaTh CYIIECTBEHHbBIC
MPU3HAKUA U3yYaeMbIX OOBEKTOB — XMMHUUYECKUX BEIIECTB U XUMHUECKUX PEAKIIUMN,
BBISBIIAT,  OOIIME  3aKOHOMEPHOCTH, IPUYMHHO-CICJACTBCHHBIC CBSI3M U
MPOTHBOPEUMS B U3yUaEMbIX MPOLIECCaX U SBJICHUSX.

ba3oBble ucciiefoBarTe/IbCKHe AeiiCTBUS.

YMEHHE HCIOJIb30BaTh MOCTABJICHHBIE BOMPOCHI B KAaueCTBE MHCTPYMEHTA
MO3HAHUS, a TaKKe B KayeCTBE OCHOBBI [JIi (POPMHUPOBAHUSI THUIOTE3bI IO
MIPOBEPKE MPABUIBHOCTH BBICKA3bIBAEMBIX CYKJICHU;

MPUOOPETEHUE OIbITa 110 TUTAHUPOBAHHWIO, OPTaHU3AIMU M IMPOBEICHHUIO
YYCHUYECKUX OKCIEPUMEHTOB, yMEHHE HalJaaTh 3a XOJ0M Mpoliecca,
CaMOCTOSITEJILHO MPOTHO3UPOBATH €ro pe3ynbTaT, popMyaupoBaTh 000O0IICHUS U
BBIBO/IbI 110 Pe3yJibTaTaM MPOBEAEHHOTO OMbITA, UCCIEIOBAHUS, COCTABIISITH OTUET
O MPOJIeTTaHHOM padoTe.

Pabora c undopmanueii:

yMEHHUE BBIOMpATh, AHAIM3UPOBATH W HWHTEPIPETUPOBATH HH(OOPMALIUIO
Pa3IMYHBIX BUJIOB U (POPM MPEACTABICHUS, MOJYyYaeMyI0 W3 Pa3HbIX UCTOYHUKOB
(Hay4HO-TIONYyJISIpHAsT  JIUTEpaTypa XUMHUYECKOTO COJIEp>KaHUs, CIPaBOYHBIE
nocoOusi, pecypcsl MHTepHETa), KPUTUYECKH OIICHHUBATH MPOTUBOPEUYHBYIO H
HEJI0OCTOBEPHYIO MH(OPMAITHIO;
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YMEHHE MPUMEHSITh Pa3INYHbIE METOJbl W 3alpoChl MPU MOUCKE U OTOOpE
uHGOpPMAIlMU U COOTBETCTBYIOIIMX JAHHBIX, HEOOXOAMMBIX JJIsS BBITOJHEHUS
y4eOHBIX U MO3HABATEIbHBIX 337a4 ONPEIEAEHHOrO TUIIA, TPUOOPETEHHUE OMbITA B
00JaCTM  HMCHOJB30BaHUS  MHGOPMAIIMOHHO-KOMMYHUKATUBHBIX  TEXHOJOTHUH,
OBJIaJICHUE KYJIbTYpOH aKTUBHOTO MCIOJIb30BAHMS PA3IMUHBIX IOMCKOBBIX CHCTEM,
CaMOCTOSITENIHO BBIOMpaTh ONTUMAIBHYIO (HOpMY MpeAcTaBIeHUS UH(DOPMALIUU U
WUTIOCTPUPOBATh PEIIAEMbIE 337a4d HECJIOKHBIMU CXEMaMH, JrharpaMmamu,
Ipyrumu opmamMu rpaduKu U UX KOMOUHALIUSIMU;

YyMEHUE UCIOJIb30BaTh W aHAJIM3UpoBaTh B Ipolecce Yy4yeOHOW U
HCCJIEIOBATENLCKONW JEATEIbHOCTH UHPOPMAIIMIO O BIUSHUU MPOMBIIUIEHHOCTH,
CEJIbCKOTO XO3SIIICTBA M TPAHCIOPTA HA COCTOSHHUE OKPY’KAIOIIEH MPUPOIHOM
Cpellbl.

KoMMyHUKATHBHBIC YHUBEpPCAJIbHbIE Y4eOHbIEe 1eHCTBHS:

YMEHUSl 3a/laBaTh BOMPOCHI (B XO0J€ Jauajora W (W) JAUCKYCCHH) IO
CyLIECTBY  OOCYXJaeMOWl  TeMbl, (OPMYJIHpPOBATH CBOM  IPEAJIOKECHHS
OTHOCHUTEIBHO BBIITOJHEHMSI PEI0KEHHOM 3a]a4H;

YMEHUSI  NPEJCTaBIATh  MOJYYEHHbIE  pe3yJbTaThl  MO3HABATEJILHOU
JEATEIPHOCTH B YCTHBIX W IMCBMEHHBIX TEKCTax; JeJaTh IPE3EHTALHNIO
PE3yJIbTaTOB BBIMOJHEHUS] XMMHUYECKOTO IKCIEpUMEHTa (J1a00paTOpHOTO OMbITa,
nabopatopHOi pabOThI O UCCIIEI0BAHUIO CBOMCTB BEIIECTB, yU€OHOTO MPOEKTA);

yMEHUSI Y4YE€OHOro COTPYAHMYECTBA CO CBEPCTHHKAMU B COBMECTHOM
IIO3HABATEJIbHOM M MCCIIEIOBAaTEIbCKOM  JACSATENIBHOCTH  IPU  PELICHUU
BO3HUKAIOIIKMX MPOOJIEM Ha OCHOBE yuyéTa OOIIMX HHTEPECOB M COIJIACOBAHUS
no3uuil (00cyXeHusi, OOMEH MHEHMSIMH, «MO3TOBBIE LITYPMbI», KOOPJIWHAIUS
COBMECTHBIX JEHCTBUM, OINpEIEICHUE KPUTEPUEB II0 OLEHKE KadecTBa
BBITIOJTHEHHOUN pabOThI U ApyTHe).

PerynsiTuBHBIC YHHBeEpPCAJbHbIE Y4eOHbIC NCHCTBHSA:

YMEHUE CAMOCTOSTENBHO ONPENENATh LENH JEATEIbHOCTH, IUIAHWPOBATh,
OCYUIECTBJISITh, KOHTPOJIUPOBATh M MPU HEOOXOAMMOCTH KOPPEKTUPOBATH CBOIO
NesATeIbHOCTD, BBIOMpaTh Harbonee 3pPeKTUBHbIE CIIOCOOBI pelieHus: yueOHbIX U
MO3HABATENIbHBIX 337a4, CaMOCTOSITENbHO COCTAaBJISATh WM KOPPEKTHPOBATH
MPEUIOKEHHBIM  QITOPUTM  JEHUCTBUWA MPU BBINOJHEHUM 33JaHUM C YYETOM
MOJy4YEHHUS! HOBBIX 3HAHUU 00 M3yyaeMbIX OOBEKTaX — BEIIECTBAX U PEAKIUSX,
OLICHMBATh COOTBETCTBUE IMOJYYEHHOTO pe3yJibTaTa 3asBJICHHON LEIH, YMEHHE
UCIIOJIb30BaTh U aHAIM3UPOBATh KOHTEKCTHI, MPEJIaraéMble B YCIIOBUU 33]IaHUN.

MNPEAMETHBIE PE3YJIBTATDBI

B cocraBe nmnpeaMETHBIX pe3yJabTaTOB IO OCBOCHHUIO 0053aTEIbHOTO
CoJlep KaHMs, YCTAHOBJICHHOTO JaHHOW ¢enepaibHON pabodeil mporpaMMoH,
BBIICJISIFOT: OCBOEHHBIE OOYYalOIIMMKCS Hay4yHblE€ 3HAHUS, YMEHUSI M CHOCOOBI
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NEUCTBUN, chHenupuIecKue I TpeAMETHOW obmactn «XUMHS», BUIBI
JNEATeIBHOCTH 1O  MOJYYEHHI0O HOBOTO  3HAHUS, €ro HWHTEpIpeTalluu,
peo0pa30BaHUIO U MPUMEHEHUIO B PA3JIMYHBIX YI€OHBIX U HOBBIX CUTYyaITUsX.

K xon1iy oOydenus B 8 kiiacce npeMeTHbIE PE3yJIbTaThl HA 0a30BOM YPOBHE

JOJKHBI OTpaXkaTh CPOPMUPOBAHHOCTD Y OOYHAIOIINXCS YMEHUM:

e PpACKpBIBATh CMBICJ OCHOBHBIX XMMHUYECKHX MOHSTHI: aTOM, MOJIEKYJa,
XAMHUYECKUN DJIEMEHT, MPOCTOE BEMIECTBO, CIIOXKHOE BEIIECTBO, CMECH
(omHOpOAHAS M HEOJHOPOAHAS), BAJIGHTHOCTh, OTHOCUTEJIbHAS aTOMHAs U
MOJIEKYJISIpHAs Macca, KOJIMYECTBO BEIIECTBA, MOJIb, MOJSIpHas Macca,
MaccoBas JI0JIs1 XUMUYECKOTO 3JIEMEHTa B COCTMHEHUHU, MOJISIPHBINA 00BEM,
OKCHJI, KHCIJIOTa, OCHOBAHHE, COJIb, JJICKTPOOTPULATEIBHOCTh, CTEIEHb
OKHCIICHUS, XUMHUYECKasl peaKkuus, KiacCUuPUKaMs peakiuil: peakiuu
COCIMHEHUSA, PEAKIMU PAa3JIOKEHUs, PEAKIMU 3aMEIICHUs, PEaKIuu
oOMeHa, 3K30- U SHJOTEPMHUUECKHUE PEAKIINH, TEIII0BOU A EKT peakiinm,
AIpO aToOMa, AJIEKTPOHHBIM CIOM aroma, aToMHas OpOUTallb, PaIUYC
aToMa, XUMHUYECKasl CBs3b, MOJSPHAs W HEMOJISIpHAsh KOBAJICHTHAs CBS3b,
WOHHAs CBs3b, MOH, KATMOH, aHWUOH, PAaCTBOpP, MaccoBas JI0Js BEIECTBA
(mporeHTHAs! KOHIIEHTpAIKsl) B pacTBOPE;

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

e HCHOJIb30BaTh XUMHUYECKYH) CHUMBOJUKY JJISI COCTaBJICHUS (PopMys
BEIIECCTB U YPABHEHUN XMUMUYECKUX PEAKIINM;

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 (KOBaJE€HTHAasT M WOHHAs) B
HEOPraHUYECKUX COEAUHEHUSX;

e packpbiBaTh cMbIci Ilepuoanueckoro 3akona JI. WM. Menaeneena:
JIEMOHCTPUPOBATh TMOHUMAHUE TEPUOJANYECKON 3aBHCUMOCTH CBOMCTB
XUMHUUYECKUX AJIEMEHTOB OT MX moJjioxkeHus B Ilepuoauueckoit cucreme,
3aKOHOB COXPAHEHHUS MacChl BEIIECTB, IMOCTOSHCTBA COCTaBa, aTOMHO-
MOJIEKYJISIPHOTO YUY€HUSsI, 3aKOHAa ABOTrajipo;

e ONUCHIBATH W XapakTepuszoBaTh TabmuuHyt0 Qopmy Illeprogudeckoit
CUCTEMbl XHMHMUYECKHX OJJIEMEHTOB: pa3ju4aTh I[IOHATHUS «TJaBHAs
noarpymnmna (A-rpymnmna)» u «mnobounas noarpynna (b-rpymnmna)y, manbsie u
OONbIIME TIEPUOJBI, COOTHOCUTH OOO3HAYEHUS, KOTOpPHIE HMEIOTCS B
tabmuie «llepumomnueckas cucTteMa XuMmudeckux diemernToB [J[. U
MeHneneeBay € YHCIOBBIMM XapaKTEpPUCTHKAMH CTPOEHUS aTOMOB
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XUMHUYECKUX DJIEMEHTOB (COCTaB U 3apsij spa, 001Iee YuCIIO dJIEKTPOHOB
U PaCTIpEICIICHHUE UX 0 SJIEKTPOHHBIM CJIOSIM);

e KJIACCH(PUIIUPOBATh XMUMHUYECKHE DJIEMEHTHI, HEOPTaHUUYECKHUE BEIECTBA,
XUMHUYECKUE PeaKuu (M0 YUCIY M COCTaBY YYACTBYIOIIMX B PEAKIIHUH
BEIIIECTB, 110 TETUIOBOMY (D EKTY);

e XapaKTEepHW30BaTh (OMUCHIBATH) OOIIME XUMHUYCCKHE CBOMCTBA BEIIECTB
Pa3TUYHBIX KJIACCOB, TIOJTBEPKIasi OMUCAHUE MPUMEPaMHU MOJIEKYISIPHBIX
ypaBHEHUHN COOTBETCTBYIOIIUX XUMUYECKUX PEAKIIHIA;

e IPOTHO3UPOBATH CBOMCTBA BEIIECTB B 3aBUCUMOCTH OT UX KAUECTBEHHOTO
COCTaBa, BO3MOXXHOCTH TMPOTEKAHUS XUMHUYECKUX TPEBpALCHUNA B
Pa3INYHBIX YCIOBUSX;

e BBIYUCIISITH OTHOCHUTCIBHYIO MOJCKYJSIPHYIO W MOJISIPHYIO MAacChl
BEII[ECTB, MAaCCOBYIO JIOJII0 XHMHYECKOTO »dJIeMeHTa 10 ¢opmyre
COEJIMHEHHUS, MACCOBYIO JIOJIIO BEIIECTBA B PACTBOPE, IPOBOJIUTH PACUETHI
110 YPaBHEHUIO XUMHUYECKON PEAKITNN;

e TPUMEHATH OCHOBHBIC OTICPAIMHA MBICIUTEIHPHOU JCSITEIHPHOCTH — aHAU3
U CHUHTE3, CpaBHEHHE, 0000IIeHHe, CUCTeMaTU3aluIo, Kiaccu(ukaiuio,
BBISIBJICHUE TMPUYMHHO-CICACTBEHHBIX CBSI3ed — JUISI M3YyYEHUS] CBOMCTB
BEIIECTB M XHUMHUYECKHX PpEaKIMil, eCTECTBEHHO-HAyYHBbIE METOJIbI
MO3HAHUS — HAONIOJACHWE, W3MEPCHHEe, MOJICIHUPOBAHHUE, SKCIICPUMEHT
(peanbHBIN U MBICICHHBIN);

e CIEAOBaTh TMpaBWJIaM  TIOJB30BaHUS ~ XMMHUYECKOW  TOCYAOM U
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
pacTBOPOB C ONPEAECITEHHOM MAacCOBOW JIOJIEM PAaCTBOPEHHOIO BEIIECTBA,
IJIAHUPOBATh W MPOBOAUTH  XMUMHYECKHE  DKCIEPUMEHTHI  TIO
pacro3HaBaHWIO PACTBOPOB MIEIOYECH U KHUCIOT C MIOMOIIbI0 HHIUKATOPOB
(;makMmyc, dheHondTanend, METUIOPAHXK U JPYTHUe).

K xonIy oOydeHus B 9 kjacce npeIMETHBIC PE3yIbTaThl HA 0a30BOM YPOBHE

JOJDKHBI OTPaXXaTh CPOPMUPOBAHHOCTH Y OOYHAIOIINXCS YMEHUM:

e PacKpbhIBaTh CMBICII OCHOBHBIX XHWMHUYECKHX TOHSATHH: XUMHYECKUUN
DJIEMEHT, aTOM, MOJIEKyJa, WOH, KaTHOH, aHWOH, MPOCTOE BEIICCTBO,
CJIOKHOE BEIIECTBO, BaJICHTHOCTH, 3JIEKTPOOTPHUIATEIHHOCTD, CTEICHb
OKHUCJICHHS, XUMUYECKasl PEaKI[nsi, XUMUIECKasl CBs3b, TEIUIOBOU d(PdeKT
peakiuu, MOJb, MOJISIpHBIH  00BEM,  pacTBOp,  DIEKTPOJIHTHI,
HEAJICKTPOJUTHI, DJIEKTPOJIMTUYECKAS JTUCCOIMAIINS, PEaKIUU HOHHOTO
oOMeHa, KaTaau3aTop, XHMHUYECKOE paBHOBecHE, oOOpaTUMble U
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HEOOpaTUMBIE PEaKIMHM, OKHUCIUTEIILHO-BOCCTAHOBUTEIBHBIC PEAKITUH,
OKHUCJIUTEIb,  BOCCTAHOBUTEIb,  OKHCIEHWE H  BOCCTAaHOBJICHHE,
ATOTpOTHsA, aM(pOTEPHOCTh, XUMHUYECKasi CBs3b (KOBAJICHTHAs, WMOHHAs,
MeTajuInuecKas), KpHUCTAIIMYecKas pemeTka, KOppo3us METaJIOB,
CIUIaBbl, CKOPOCTb XHUMHUYECKOW peakUuuu, MPEeAeiabHO IOMyCTUMAas
xoHuenTpanus [1/IK Bemecrna;

e WUIIOCTPUPOBATh B3aUMOCBSI3b OCHOBHBIX XHUMHWYECKUX TMOHITUH H
MPUMEHSTh 3TU NOHATHA MPU ONMKMCAHUY BEIIECTB U UX MPEBPALLICHUI;

e HCIOJb30BaTh XHUMHUYECKYIO CHUMBOJMKY JJISI COCTaBJICHHS (HOpMYT
BEILIECTB U YPABHEHUI XMMHYECKUX PEAKIIMIA;

e OIpPEIETSATHh BAJCHTHOCTh U CTETNICHb OKUCIICHUSI XUMUUYECKUX IJIEMEHTOB B
COCMHECHUAX PA3JIMYHOTO COCTaBa, MPUHAMJICKHOCTh BEIIECTB K
OTpeNIeIEHHOMY KJIAaCCy CO€IMHEHUN 1o ¢dopmyiaM, BHJ XUMUYECKON
CBs3M (KOBaJCHTHAsl, WOHHAsA, MeETaUIMuecKas) B HEOPraHUYECKUX
COCIMHEHUAX, 3aps]l MOHA MO0 XUMHUYECKOU (opmylie, XapakTep Cpelbl B
BOJIHBIX PACTBOPAaX HEOPTraHWUYECKUX COCAMHEHUMN, TUIl KPUCTATUTMYECKON
PELIETKA KOHKPETHOI'O BEILIECTBA,

e packpbiBaTh cMmbIci Ilepuonnueckoro 3akoHa JI. M. MenneneeBa u
JEMOHCTPUPOBATh €ro IOHWMAaHUE: OIMCHIBATh U XapaKTepU30BaTh
Tabnuuynyo Gopmy Ilepuogmdyeckoid CUCTEMBI XUMHYECKUX HIIEMEHTOB:
pa3iuyath TMOHSITHS «rjaBHas mnoiarpynna (A-Tpynma)» u «moOouyHast
noarpynmna (b-rpynma)», manbie u OobIIME MEPUOIbI, COOTHOCUTH
0003HaYCHUsS, KOTOpPhIE HMMEIOTCS B IEPUOAUYCCKONM TabiuIe, C
YUCJIOBBIMU  XAPAKTEPUCTUKAMU  CTPOEHUS  aTOMOB  XHMHYECKHX
AJIEMEHTOB (COCTaB W 3apsi] sjpa, OOIIee YHUCIO DJJICKTPOHOB U
pacmpenieieHue HMX 10 DJICKTPOHHBIM  CJIIOSIM), OOBSCHATH OOIIHe
3aKOHOMEPHOCTH B M3MEHEHHM CBOMCTB 3JIEMEHTOB M MX COCIWHECHUI B
npejenax MajblX NEPUOJIOB M TJIaBHBIX MOATPYHI C YYETOM CTPOEHUS HUX
aTOMOB;

e KJacCUPUIIMPOBATH XMUMHUYECKHUE AJIEMEHTHI, HEOPTAaHMYECKHUE BEILECTRA,
XUMHUYECKUE peakiuu (10 YHUCIy M COCTaBy Y4YacTBYIOIIUX B PeaKIuu
BEIIECTB, MO0 TEIJIOBOMY 3P (hEKTy, M0 W3MEHEHHUIO CTENEHEH OKHMCIICHHUS
XHMHYECKUX DJIEMEHTOB);

e XapakTepu3oBaTh (OMHUCHIBATH) OOIIME U CHEHUPUUYECKUE XHUMHUYECKUE
CBOMCTBAa TIPOCTBHIX M CJOXHBIX BEIIECTB, MOJITBEPXKIAs OIMNHUCAHUE
NpUMepaMH MOJIEKYJISIPHBIX M HOHHBIX YPaBHEHUU COOTBETCTBYIOIIHUX
XAMUYECKUX PEAKIIHM;

e COCTABJSITh YPaBHEHUS HJIEKTPOJUTUYECKOM JUCCOLMALMM  KUCIIOT,
1IEJIOYEN U COJIEH, TIOJIHBIE U COKPALIEHHBIC YPABHEHUS PEAKIIMN HOHHOTO
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oOMEHa, ypaBHEHHUS PEaKIWi, TMOATBEPKIAIONMUX CYIIECTBOBAHUE
TEHETUYECKOM CBSI3M MEK/y BEIIECTBAMHU PA3ITMYHBIX KJIACCOB;

e pacKphIBaTh CYIIHOCTh OKHCIUTEIBHO-BOCCTAHOBUTEIBHBIX PEAKITUI
MIOCPEICTBOM COCTaBIICHUS JIEKTPOHHOTO OaraHca dTUX PEaKIIHii;

e TIPOTHO3MPOBATh CBOWCTBA BEIIECTB B 3aBHCHUMOCTH OT WX CTPOCHUSA,
BO3MOYKHOCTH TIPOTEKAHUS XWMHUYECKHX TMPEBPANICHUH B Pa3TUIHBIX
YCIIOBHSIX;

e BBIUHCIATH OTHOCUTEIBHYIO MOJICKYJISIPHYIO M MOJIIPHYIO MAacChI
BEIICCTB, MAaCCOBYIO [IOJIIO XHUMHYECKOTO JJIeMEeHTa 1o (dopmyie
COCIMHEHWsI, MACCOBYIO JIOJIO BEIIECTBA B PACTBOPE, IPOBOJIUTH PaCUETHI
110 YPaBHEHUIO XUMHUYECKON PEAKITNN;

e CcOONIOAATH  TpaBWIA  MOJB30BAHMS  XUMHUYECKOM  TOCyqoll U
7ab0paTOpHBIM  00OpYJOBaHMEM, a TaKXe IMpaBWia OOpalieHus ¢
BEIIECTBAMU B COOTBETCTBUM C HWHCTPYKIUSMU II0 BBIMOJHEHUIO
7a00paTOPHBIX XUMHUYECKUX OIBITOB TIO0 TOIYYEHUI0O W COOMPaHUIO
ra3zo00pa3HbIX BEUIECTB (aMMHUaKa U YIJIIEKHUCIIOro ras3a);

e TMPOBOJWUTH  PEAKIMH, TOATBEPXKIAIONINE  KAYEeCTBEHHBIH  COCTaB
Pa3IMYHBIX BEIIECTB: PACHO3HABATH OMBITHBIM IMYTEM XJIOPUI-, OPOMU/I-,
uonua-, kapoonar-, ¢docdar-, cuiamkar-, cyiabdar-, THAPOKCHUII-UOHBI,
KaTHOHBI aMMOHHUS M HMOHBI WM3YYEHHBIX METAJUIOB, MPUCYTCTBYIOIIHWE B
BOJHBIX PacCTBOpPaX HEOPTAHMYECKUX BEIIECTB;

e TPUMEHATH OCHOBHBIE OTEPAIMU MBICIUTEIHLHON JESITEIBHOCTH — aHAJIU3
W CHHTE3, CpaBHEHHE, OOOOIIECHHE, CHCTEMAaTHU3aIlMi0, BBISBICHUC
MPUYUHHO-CJICJICTBEHHBIX CBS3€d — I WU3y4YEHHUS CBOWCTB BEIIECTB U
XUMUYECKAX PEaKIUi, €CTeCTBCHHO-HAyYHBIC METOJbl TIO3HAHUS —
HaOIOICHUE, M3MEpPEeHHe, MOJCIMPOBAHUE, IKCIEPUMEHT (peaabHbIN U
MBICJICHHBIN ).
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TEMATHYECKOE IINTAHUPOBAHHUE

8 KUIIACC
Kosaun4yecTBo 4acoB
Ne HaumenoBaHue pa3jiesioB U dyeKkTpoHHbIE (LM (POBbLIE)
KoHnTpoJbHbie IIpakTHYeckue
n/n TeM NMPOrpaMmMbIl Bcero o0pa3oBaTejibHbIE PeCypPChl
padoThI padoTshI
Pa3nen 1. [lepBoHaYaIbHbIE XUMUYECKUE TOHSITHUSI
XuMus — BaKHast 00J1acTh

11 €CTCCTBO3HAHUS U 5 5 bubmuoreka [IOK

' MPAKTUYECKOU IESITETbHOCTH https://m.edsoo.ru/7f41837c

YyeoBeKa

12 BertectBa 1 xuumudeckue 15 1 bubnunoreka LIOK

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

Hroro o pasneny 20

Pa3nes 2. BaskHeiimme npeacTaBUTeIM HEOPraHUYECKUX BelIeCTB
51 Boznyx. Kucnopon. Ilonsitue 6 bubmmnoreka HOK

' 00 oKkcuaax https://m.edso00.ru/7f41837c
59 Bonopoa.Ilonstue o kucnorax 3 1 bubnmorexa LIOK

' Y COJISIX https://m.eds00.ru/7f41837¢c
53 Boga. PactBopsl. [Tonsitue 06 5 1 1 bubmmoteka IIOK

' OCHOBAHUSIX https://m.edso00.ru/7f41837¢c
24 OCHOBHBIE KJIacChl 11 1 1 bubnuotexa [JOK

' HEOPraHMYECKUX COEAMHEHMIM https://m.edsoo.ru/7f41837c

Hroro no paszneny 30

Pa3nen 3. [lepuoanueckuii 3axkon u [lepuoguyeckas cucrema xumudeckux 31eMeHToB /. . MenaeseeBa. CTpoeHue aToMoB.

Xumuuyeckas ¢cBsizb. OKHCJINTEIbHO-BOCCTAHOBHUTEIbHbIE P€aKIuu

[IOKYMEHT NMOAMWCAH 3/IEKTPOHHOW NMOAMMCHIO

MYHULIMNAJIbHOE BHOKETHOE OBLLEOBPA3OBATE/IbHOE 08.09.25 11:55 (MSK) Ceptudukat 00F8F18E28E18E24F910FDEC5A64382640
YYPEXAEHME "JINLIEN N2 15 UMEHWU AKAZJEMUKA 1OJZIUS1 BOPUCOBUYA [eiictayet ¢ 09.06.25 no 02.09.26
XAPUTOHA" TOPOJA CAPOBA, lNopsiueBa CeBeTnaHa tOpbeBHa, [mpekTop




Ilepronnueckuii 3aKOH U
31 [Tepuonnueckas cucrema 7 bubnunoreka LIOK
XHUMUYECKHX dj1eMeHToB JI. 1. https://m.edso0.ru/7f41837c
MenneneeBa. CtpoeHue aToma
XuMH4YecKas CBI3b. BuGmorexa LOK
32 OxicamTenbHo- 8 1 https://m.edso0.ru/7f41837¢
BOCCTAHOBUTEJIbHBIC PEAKIIUU
bubnunorexa LIOK
Hroro o pasnery 15 https://m.edso0.ru/7f41837c
PesepBHOE Bpems 3 bubmorexa OK
https://m.edso0.ru/7f41837c
OBIIEE KOJIMYECTBO YACOB I10 68 4 5
I[TPOT'PAMME
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9 KJIACC

KoJunyecTBO 4acoB DJIeKTPOHHbIE
HaumeHoBaHue pa3esioB U TeM uuppoBbIe
Ne n/m P Konrpoabnbsie IIpakruueckue (wipp )
NPOrpaMmblI Bcero o0pa3oBaTe/ibHbIE
padoThI padoTshI
pecypcbl
Pa3zgea 1. BemmecTBO 1 XUMHYeCKHEe peakuu
11 [ToBTOpEeHUE 1 yroyOneHue 3HAaHUIA 5 1 bubmmoreka [JOK
' OCHOBHBIX Pa3JIeNIoB Kypca 8 Kiacca https://m.eds00.ru/7f41a636
12 OcHOBHBIE 3aKOHOMEPHOCTH XUMHYECKHUX 4 bubnnoreka [JOK
' peaxiuit https://m.edso0.ru/7f41a636
13 DJIIEKTPOIUTHYECKAST JUCCOLIMAIIHSL. 3 1 1 bubmmoreka [JOK
' XUMHUYECKUE Peakiuu B pacTBOpax https://m.edsoo.ru/7f41a636
Hroro no pazneny 17
Pasznen 2. HemeTasIbl M HX cOeIMHEHHS
51 OO0mas XxapakTepuCTUKa XUMHUUECKUX 4 1 bubmuoreka [IOK
' aneMeHToB VIIA-rpynmsl. ["anorenst https://m.edsoo.ru/7f41a636
OO01mas xapakTepUCTHKa XUMUYECKUX
2.2 atemeHToB VIA-rpynmel. Cepa u e€ 6 brbmmorexa [JOK
' PYTHIRL. Lep https://m.eds00.ru/7f41a636
COCTUHEHUS
OO01mas xapakTepUCTHKa XUMUYECKUX
2.3 aneMeHTOB VA-rpynmsl. A30T, pochop u ux 7 1 bubmmorexa LIOK
' PYTHIEL ’ P https://m.edso0.ru/7f41a636
COETMHEHUS
OO01mast XxapakKTepUCTHKA XUMUISCKUX
24 anemeHToB |VA-rpynmel. Yriaepon u 8 1 2 Bubmmorexa [IOK
' . Py ' PO https://m.edso00.ru/7f41a636
KPEMHUI U UX COSANHECHUS
Hroro 1o pasneny 25

[IOKYMEHT NMOAMWCAH 3/IEKTPOHHOW NMOAMMCHIO
MYHULUMUNAJIbHOE BFOA)XETHOE OBLLIEOBPA30OBATEJIbHOE
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Pa3zgen 3. MeTaJIbl M X COCIUHEHU ST

. bub6nmoreka [IOK
3.1 Obume cBolicTBa METAILIOR 4 https://m.eds00.ru/7f41a636
. bubnnorexa [JOK
3.2 Baxneime MeTamisl 1 UX COSIUHEHUS 16 1 2 https://m.edsoo.ru/7f412636
Hroro mo pazueny 20
Pasznen 4. Xumus U OKpysKamomas cpeaa
4.1 BertecTBa 1 MaTepualisl B )KU3HUA YEJIOBEKA 3 buGnuorexa [IOK
' m p https://m.edso0.ru/7f41a636
Hroro mo pazueny 3
PesepBHOE Bpemst 3 bubnnorexa [JOK
p p https://m.edsoo.ru/7f41a636
OBLIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 68 4 7
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IHOYPOYHOE IINTAHUPOBAHHUE

8 KJIACC
Kosaun4yecTBo 4acoB JIeKTPOHHbIE
Ne Hara uudgpoBbie
Tema ypoka Koutpoabubie IlpakTuyeckue
n/n Bcero u3yyeHusi oOpasoBaTesibHbIE
padoThI padoTshI
pecypchl
1 [Ipenmer xumuu. Poiap XuMUM B KU3HU 1 bu6mmoreka [IOK
yenoBeka. Tena u BemecTsa https://m.edsoo.ru/ff0d210c
2 [TonsiTrie 0 MeTOAAaX MO3HAHMS B XUMUU 1 bubmmorexa [JOK
A https://m.edsoo.ru/ff0d227e
[TpakTueckas paborta Ne 1 «IIpaBuna
3 paboTHI B 1a0OPaTOPUU U IPUEMBI 1 bubnnoreka [JOK
oOpareHus ¢ 1abopaTopHbIM https://m.edsoo.ru/ff0d23dc
000pyTI0BaHHEM
4 YucTele BemecTBa U cMecH. CIIocoObI 1 bu6mmoreka [IOK
paszelieHusl cMecei https://m.edsoo.ru/ff0d26ca
[IpakTuueckas pabora Ne 2
5 «Paznenenue cmecelt (Ha mpumepe 1 bubmorexa HOK
s . PHMED https://m.edsoo.ru/ff0d28c8
OUYMCTKHU TTOBAPEHHOM COJIN)»
bu6mmoreka [IOK
A 1
6 TOMBL I MOTICRyTIHL https://m.edsoo.ru/ff0d2a6c
7 XuMHUUYeCcKue 3J1eMEHTHI. 3HAK! 1 bubmuorexa [JOK
(CHMBOJIBI) XUMHYECKHUX JIEMEHTOB https://m.edsoo.ru/ff0d2be8
8 [TpocThie U CIIOKHBIE BEIIECTBA 1 bubmmorexa [JOK
P - https://m.edsoo.ru/ff0d2a6c
9 ATOMHO-MOJIEKYJISIPHOE YUEHHE 1 bubmmorexa [OK

https://m.edsoo.ru/ff0d2d50

[IOKYMEHT NMOAMWCAH 3/IEKTPOHHOW NMOAMMCHIO

MYHULIMNAJIbHOE BHOKETHOE OBLLEOBPA3OBATE/IbHOE
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3aKO0H IIOCTOSHCTBA COCTaBa BEILIECTB.

bubmuoreka [JOK
10 Xumuuaeckas opmyna. BaaeHTHOCT 1 https://m.edsoo.ru/ffod2eae
aTOMOB XMMHUYECKUX JIEMEHTOB
11 OTHOcHTENbHAS aTOMHAs Macca. 1 bubmuorexa [JOK
OTHOCUTENBHAs MOJIEKYJISIpHAsE Macca https://m.edsoo.ru/ff0d323c
12 MaccoBast 10 XUMAYECKOTr'0 dJIEMEHTA 1 bu6mmoreka [IOK
B COCIMHEHUU https://m.edsoo.ru/ff0d350c
13 KonuuectBo BemecrBa. MoJib. 1 bu6mmorexa [IOK
MognspHas macca https://m.edsoo.ru/ff0d5230
14 DU3NYECKUE U XUMHUYECKUE SIBJICHUS. 1 bubmuorexa [JOK
XuMu4ecKas peakuus https://m.edsoo.ru/ff0d37fa
15 IIpr3HaKku U yciI0BUS IPOTEKAHUSA 1 bubnunoreka [JOK
XUMHYECKUX peaKIui https://m.edsoo.ru/ff0d3al6
16 3aK0H COXpaHEHUsI MaCChl BEIIECTB. 1 bubnuorexa [JOK
XHUMHUUYECKUE YPABHEHUS https://m.edso0.ru/ff0d3b88
Brruucienust KoaudecTBa, MacChl
17 BEILIECTBA [0 YPABHEHUSIM XUMHUYECKHX 1 bubmorexa HOK
" N P https://m.eds00.ru/ff0d5708
peakiui
Knaccudukanus XuMHUECKUX peakiuit
18 (coemuHEeHUs, pa3TIOKEHHUS, 3aMEIICHHS 1 bubmmorexa [JOK
A P ’ B ’ https://m.edsoo.ru/ffod3f34
obmMmeHa)
M. B. JIoMOHOCOB — y4€HBIN-
19 SHIUKIIONEIUCT 0606yq eHue u 1 bubmorexa HOK
H T, Hvl https://m.edsoo.ru/ff0d40c4
cucTeMaTtu3anus 3HaHU
20 KonTponbnas padorta Nel o teme 1 1 bubnnoreka [JOK
«BemecTBa 1 XUMHUYECKUE PEAKLIUND) https://m.edso0.ru/ff0d4290
91 Boznyx — cmecs rasos. Cocras 1 bubmmnorexa LIOK

BO3Ayxa. Kucinopon — sneMeHT u

https://m.edsoo.ru/ff0d448e
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npocToe BeuiecTBo. O30H
du3nyecKne 1 XMMUYECKUE CBOMCTBA
22 KHCTIOopo/ia (peakiuu OKUCIICHUS 1 bubmmorexa [TOK
poAa (peattt ’ https://m.edsoo.ru/ff0d4614
ropenue). [lonstue 06 okcumax
CrocoObI MoTy4YeHusT KUCIOPO/ia B
23 71a00paTOPUH U TPOMBIIIIICHHOCTH 1 bubmorexa LHOK
patop P ' https://m.edsoo.ru/ff0d497a
[IpumeneHnue Kuciopoia
TennoBoii 3pPeKT XMMUIECKOI
peaKuuHu, IOHATHE O TEPMOXUMUYECKOM bubnuorexa [JOK
24 1
YPaBHEHUH, 9K30- U SHAOTEPMUUYECKUX https://m.edso00.ru/ff0d4790
peaKImsIX
TormuBo (He(Th, YrOiIb U METaH).
25 3ar }ISHGI-EI/ICq];OS . a, CIIOCOOBI z:ro 1 bubmorexa LHOK
p AyX4, https://m.edsoo.ru/ff0d4c4a
MPEAOTBPALCHUS
[IpakTuueckas padora Ne 3 o reme
26 «[Tonydyenue u coOMpaHue KHCIOPOIa 1 bubmmorexa [JOK
yi N p poa, https://m.edsoo.ru/ff0d4ae2
U3YYCHUE €T0 CBOWCTBY
97 Bonopon — anemeHT u pocroe 1 bubnuoreka [IOK
BemecTBo. Haxoxaenue B mpupoje https://m.edsoo.ru/ff0d4dd0
28 dusnyeckue U XUMUYECKUE CBOMCTBA 1 bu6mmoreka [IOK
Bojopona. [Ipumenenne Bogopona https://m.edsoo.ru/ff0d4dd0
bu6mmoreka [IOK
29 Homsirie o kcoTax i cotix . https://m.eds00.ru/ff0d50d2
30 Crioco0sI TToTy4eHust BOJAOPO/Ia B 1 bubnmuotexa [JOK
nabopaTtopuun https://m.edsoo.ru/ff0d4dd0
[TpakTiueckast padota Ne 4 o Teme
31 «[Tonydyenue u coOnpanue BoAOpoOIa 1 bubmmorexa [JOK
7 P HOPOJE, https://m.edso0.ru/ff0d4f42
U3YYCHUE €T0 CBOWCTBY
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32 MomnsipHblii 00bEM Ta30B. 3aKOH 1 bubmumoreka [IOK
ABoranpo https://m.edsoo.ru/ff0d542e
Brrunciienus o0b€Ma, KOJIHYECTBA

33 BEIIIECTBA ra3a Mo €ro U3BECTHOM 1 bubmmorexa [JOK

. N Y https://m.edsoo.ru/ff0d55a0
KOJINYECTBY BEUIECTBA HIIM 00BbEMY
Brruncnenust 006EMOB ra3oB 1o

34 ABHECHMIO PEAKIIMM Ha OCHOBE 3aKOHA 1 bubmorexa LHOK
yp . peart . https://m.edsoo.ru/ff0d5708
00BEMHBIX OTHOIIECHUH T'a30B

35 ®du3nyecKue 1 XUMHYECKHE CBOMCTBA 1 bubnuorexa [JOK
BOJIbI https://m.edsoo.ru/ff0d587a

36 CocraB ocHoBanuid. [lonsitue 06 1 bubnuorexa [JOK
WHJIUKAaTOpax https://m.edsoo.ru/ff0d59e2
Bopa kak pactBoputens. Hackimennbie

37 u HI;HacmpeHHmE aCTBOPBI NE,CCOBH}[ 1 bubmmorexa [TOK

5 P PEL- https://m.edsoo.ru/ff0d5b40
JIOJISI BEIIIECTBA B pPacCTBOpE
[TpakTuyeckas padora Ne 5 o Teme

38 «IIpuroroieHne pacTBOpOB C 1 bubnuoreka [IOK
onpenenEéHHON MacCOBOU J101eN https://m.edsoo.ru/ff0d5eba
pacTBOPEHHOTO BEIIECTBA»

39 KonrtponsHas padora Ne2 o teme 1 1 bubnnorexka [JOK
«Kucnopoa. Bonopoxn. Boga» https://m.edsoo.ru/ff0d6342

40 OKcupl: COCTaB, KiIacCudUKaIus, 1 bubnuoteka [JOK
HOMEHKJIaTypa https://m.edsoo.ru/ff0d664e
[Tomydyenue 1 XuMHYECKHE CBOMCTBA

41 KHUCJIOTHBIX, OCHOBHBIX M aM(POTEpHBIX 1 bubmmorexa LIOK

’ P https://m.edsoo.ru/ff0d664e
OKCHJIOB

42 OcHoBaHusI: cOCTaB, Kinaccuduxams, 1 bu6mmoreka [IOK

HOMEHKJIaTypa https://m.edsoo.ru/ff0d67ca
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43 [TonydyeHnne u XxuMHu4yeckue CBOWCTBA 1 bubmumoreka [IOK
OCHOBaHUH https://m.edsoo.ru/ff0d67ca
Kucnotsl: cocras, kinaccudukarus, bu6mmoreka [IOK

44 1
HOMEHKJIaTypa https://m.edsoo.ru/ff0dfee2

45 [TonyyeHue u XUMHYECKUE CBOMCTBA 1 bubnmoreka [JOK
KHCJIOT https://m.edsoo.ru/ffOdfee2
Conu (cpeaHue): HOMCHKIATYypa,

46 CHOCOéBII) OJI )CHI/I}I XI/IMI/IquKI/Ie 1 bubmorexa LOK

. i ’ https://m.edso0.ru/00ad9474
CBOICTBa
[IpakTuueckast padora Ne 6. Pemenue

47 AKCIEPUMEHTAIBHBIX 3a7a4 110 TEME 1 bubnuorexa [JOK
«OCHOBHBIE KJIACCHI HEOPTAaHUUECKHUX https://m.edsoo.ru/00ad9b7c
COEIUHEHUI)

48 I'enernueckas CBsI3bp MEXKY KiIacCaMu 1 bubnnoreka [JOK
HEOPraHUYECKUX COCIUHEHUI https://m.edsoo.ru/00ad9a50

bu6mmoreka [JOK

49 0600 5 1

ODMICHHE H CHCTEMATH3ATHA SHATHH https://m.edsoo.ru/00ad9ch2
KonrtponsHas padora Ne3 o teme
50 "OCHOBHBIE KJIACCHI HEOPTaHUYECKUX 1 1 bubmorexa [IOK
. P https://m.edsoo.ru/00ad9ela
COeIMHEHNI
IlepBble MONMBITKY KJIaCCU(PUKAIIMI
51 XI/II\I/)II/I‘ICCKI/IX 2JIEMEHTOB ?IOHSII;I/IG o 1 bubmorexa HOK
' https://m.edsoo.ru/00ad9ffa
rpynmnax CXoJHbIX JIEMEHTOB
Ilepuonnueckuii 3aK0H U
52 ITepuonuueckast cucTeMa XUMHYECKUX 1 bubmmorexa [TOK
proa https://m.edsoo.ru/00ada52¢c
snemenToB /I. 1. Menaeneena
bu6mmoreka [IOK
53 IT , 1
CPHOMEL, TPYIIIRL, HOATPYIIIAT https://m.edsoo.ru/00ada52c
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54 Crpoenue atromoB. COCTaB aTOMHBIX 1 bubnmoreka [JOK
snaep. N3oTomsl https://m.edsoo.ru/00ada342
CTpoeHue AIEKTPOHHBIX 000I0YCK
. bu6mmoreka [IOK
55 aTOMOB 3J1eMeHTOB [lepnonnueckoit 1
https://m.edsoo.ru/00ada6bc
cucremsl [[. 1. Menaeneesa
XapakTeprucTUKa XUMHIECKOTO
56 3JIEMEHTA 110 €r0 MOJI0KEHUIO B 1 bubmuorexa [JOK
ITepuonnueckon cucreme /1. U. https://m.edsoo.ru/00ada824
Menpeneena
3unauenue [lepuonnyeckoro 3aKoHa Jist
57 pa3BUTHSA HAyKU U npakTtuku. /1. 1. 1 bubnnoreka [JOK
MeHeneeB — y4€HbId, IEAAror u https://m.edsoo.ru/00ada96e
rpaKJIaHUH
58 DIIEKTPOOTPULIATETLHOCTh ATOMOB 1 bubnuorexa [JOK
XUMHYECKUX 3JIEMEHTOB https://m.edsoo.ru/00adaab8
bu6mmorexa [IOK
59 NonHas xumuueckas CBsI3b 1
https://m.edsoo.ru/00adac34
KoBaseHTHAs nossipHas XuMudecKas bubnnorexka [JOK
60 1
CBSI3b https://m.edsoo.ru/00adaab8
61 KoBanentnas HenosspHas XuMudecKas 1 bubnunorexa [JOK
CBSI3b https://m.edsoo.ru/00adaab9
bu6mmoreka [JOK
62 CrerneHb OKUCIICHUS 1
https://m.edsoo.ru/00adae28
63 OKHCIUTENBHO-BOCCTAHOBUTEIILHBIE 1 bubmuoreka [IOK
peakiuu https://m.eds00.ru/00adb076
bubmuorexa [JOK
64 OKHUCIUTENN U BOCCTAHOBUTEIU 1
https://m.edsoo.ru/00adb076
65 KonTtponbHast padora Ne4 o reme 1 1 bub6nuorexa [IOK
[IOKYMEHT NOAMMCAH 3NEKTPOHHO MOAMNCHIO
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«CTtpoenue atoMa. XUMUUYECKas! CBS3b» https://m.edsoo.ru/00adb486
66 PesepBHbIil ypok. O0001ICHHE U 1 bubnnoreka [HOK
cucTeMaTu3alus 3HaHui https://m.edsoo.ru/00adb33c
67 PesepBHblit ypok. O60011€HNE U 1 bubnmoreka [JOK
cUCTEeMaTH3alus 3HaHUH https://m.edsoo.ru/00ad9ch2
68 Peseprublit ypok. O6o0mIeHne 1 1 bubmumoreka [IOK
cucTeMaru3anus 3HaHUN https://m.edsoo.ru/ff0d61c6
OBIIEE KOJIMYECTBO YACOB I10 68 4
[MPOTPAMME
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9 KUIIACC

Kosaun4yecTBo 4acoB DJIeKTPOHHbIE
Ne Jlara
uudposbie
n/  Tema ypoka Bcee Kontpoabn  IIpakTHuec H3y4eH
n o ble padoThI KHue padoTel | MA 00pasoRaTeLHEIe
pecypchl
[Tepuonnueckuii
3aKOH.
ITepronnyeckas bubmoreka LIOK
1 cucrema 1 https://m.edso0.ru/00a
XUMUYECKUX db59e
anemenToB Jl. M.
Menneneesa
3aKOHOMEPHOCTH
B U3MEHEHHUHU
CBOMCTB bubnunoreka LIOK
2 XUMHYECKUX 1 https://m.edsoo.ru/00a
DJIEMEHTOB db6b6
MEPBBIX TPEX
MEPUOJIOB
Knaccudukanms
1 HOMeHKaTypa bubnunoreka LIOK
3 O ——— 1 https://m.edsoo.ru/00a
db7e2
BEIIIECTB
Bunaer
XUMHYECKON bubmmoteka IIOK
4 CBSI3U U THUIIBI 1 https://m.edsoo.ru/00a
KPUCTAIITUYECKH dbac6
X pelETOK
KoHntponbHas
pabota Nel o
TemMe
«IToBTOpEeHue u
5 yriyonenue 1 1
3HaHUH
OCHOBHBIX
pa3aenoB Kypca 8
KJracca»
Knaccudukanus
XAMUYECKHUX bubnunorexa LIOK
6 peaxIui mo 1 https://m.edsoo.ru/00a
Pa3IMYHBIM dbch0
MpU3HAKAM
. Ilonsarue o 1 bubnunoreka LIOK
HoKYMEHT nOSHRRPS R rpoHHO/ NoAMCHO https://m.eds00.ru/00a

MYHMLWNAJIbHOE BHOKETHOE OBLLEOBPASOBATE/IbHOE
YYPEXXAEHME "JINLIEN N2 15 UMEHWU AKAZJEMUKA FOJIUS1 BOPUCOBUYA
XAPUTOHA" TOPOJJA CAPOBA, lNopsiueBa CeetnaHa tOpbeBHa, [npekTop
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XHUMHYCCKOHU
peaKkIuu.
IlonsTue o
TOMOTE€HHBIX U
reTePOreHHBIX
peakiusx

Ilonstue o
XUMHUYECKOM
PaBHOBECHH.
DakTopsl,
BIIMSIIOIINE HA
CKOPOCTb
XAUMHYECKON
peaKkuuu u
IIOJIOXKCHHUE
XUMHUYECKOr0O
paBHOBECHUSI
OKucIuTeNnbHO-
BOCCTaHOBUTEIbH
bI€ PEaKIuu

bu6nmoreka [IOK
https://m.edsoo.ru/00a
dc28c

bubnunoreka LIOK
https://m.edsoo.ru/00a
dcade

10

11

Teopus
AIEKTPOJIUTUYECK
OU IMCCOLIMALINH.
CuIibHBIE U
caa0ble
3IEKTPOJIUTHI

Hounurie

YpaBHEHUS
peakuui

bubnuoreka [{OK
https://m.edsoo.ru/00a
dcd68

bubnmorexa LIOK
https://m.edsoo.ru/00a
dd448

12

13

XnuMuyeckme
CBOMCTBA KUCIIOT
1 OCHOBaHUHU B
CBETE
MPECTABICHUN
00
AJIEKTPOJIUTHYECK
OU MccoIranuu
XUMHUYECKHE
CBOMCTBA coJici B
CBETE
MPECTABICHUN
00
BJIEKTPOJTUTHYECK
OU McCcoIHanuu

bubmmoteka IIOK
https://m.edsoo.ru/00a
dd5d8

but6mmoreka [IOK
https://m.edsoo.ru/00a
dd8b2

11OHATHE O

bubnnoreka LHIOK

14 y 1
JOKYMEHT.NOLAVCAH SNEKTPOHHOM NOANUCHIO
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B ¢denepanbHbIX W perHOHANBHBIX TPOIEAYypax OIECHKH KadecTBa OOpa30BaHUS
UCITIOJIB3yeTCs MepeyeHb (KOAM(PHUKATOP) pacHpeleICHHBIX 0 KiIaccaM IMPOBEPSIEMBIX
TpeOOBaHMI K pe3yjbTaTaM OCBOCHHUS OCHOBHOW 0Opa30BaTeIbHON IPOTPaMMBI
OCHOBHOTI'O 00IIET0 00pa30BaHUsI U JIEMEHTOB COACPKAHUS IO XUMUMU.

8 KJIACC

IIpoBepsieMble TPeOOBAHUSA K Pe3yJibTATAM OCBOCHHSI OCHOBHOI 00pa30BaTeILHOM
MPOrpaMMbl

Kon [IpoBepsieMble PEIMETHBIE PE3YJIBTATHI OCBOCHHS] OCHOBHOM
NpOBEPSIEMOro |00pazoBaTeNbHON IPOrpaMMbl OCHOBHOTO 00111eT0 00pa3oBaHus
pesynbTara

1 [1o Teme: «HepBOHa‘-IaJ'IBHBIC XUMHWYCCKUC ITIOHATHA

1.1 pPacKpbIBaTh CMBICI OCHOBHBIX XHUMHYECKMX IIOHATHH: aToM,
MOJICKYJIa, XHMHYECKHH JJIEMEHT, IPOCTOE BEIIECTBO, CIIOKHOE
BEIIIECTBO, CMeECh (OMHOPOJHAS W HEOIHOPOJHAS), BAJICHTHOCTD,
OTHOCHUTEJIbHAS aTOMHAasi MW MOJICKYJsIpHas Macca, KOJIMYEeCTBO
BEIIIECTBA, MOJIb, MOJISIpPHAs Macca, MaccoBas OO XHMHUYECKOTO
DIIEMEHTa B COCAWHEHUHU, MOJISIPHBIA 00BEM, XMMHUYECKas PEaKIhs,
KiaccupUKaIMsg  peaklHWi:  peaklud  COCIUHCHHUS,  PeaKIuu
pPa3lIOKEHUs, PEaKIMH  3aMelIeHUs, peakluuu oOMeHa, JK30-
U DHIOTEPMHYECCKHUE PEeaKIuu, TEIIoBoi 3¢ deKT peakiuu, pacTBop,
MaccoBasi J0JIsI BellecTBa (IPOIICHTHAs KOHIIGHTpAIMs) B pacTBOPE

1.2 HIUIIOCTPUPOBATH B3aMMOCBS3b OCHOBHBLIX XHWMMYCCKMX TTOHSATHH
W IIPUMCHATD 3THU IIOHATHA ITPH OIIMCAaHHNU BCHICCTB U UX npeBpameHHﬁ

1.3 MCTIOJIb30BaTh XUMHUYECKYIO CUMBOJIMKY JJISI COCTaBJICHUS] (POopMyI
BEILIECTB M YPABHEHUI XMUMHUYECKUX PEAKIIMI

1.4 PacKpbIBaTh  CMBICII  3aKOHOB  COXPAaHEHHsS MAacChl  BEILECTB,
[MOCTOSIHCTBA COCTaBa, AaTOMHO-MOJIEKYJIIPDHOTO YYEHMs, 3aKOHa
ABOTajipo
1.5 ONMpeAeNsAiTh  BaJEHTHOCTh aTOMOB  DJIEMEHTOB B  OWHApHBIX
COEIMHEHUSIX
[OKYMEHT MOAMWUCAH 3/IEKTPOHHON MOANMUCHIO
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1.6 KJIaCCU(PUIIUPOBATh XMUMHUYECKHUE PEakiuu (MO YHCIy U COCTaBy
Y4aCTBYIOIIMUX B PEAKIIMU BEILIECTB, [0 TEIIOBOMY 3(PdeKTY)

1.7 BBIYMCIISAT OTHOCHUTEJIBHYIO MOJIEKYJSIPHYI0O M MOJIIPHYEO MACCHI
BEILIECTB

1.8 BBIUNCIIATE MAaCCOBYIO JIOJIIO XMMHUYECKOTO 3JIEMEHTa 1o (opmyJe
COEMHEHNS,

1.9 BBIYHCIIATH MACCOBYIO JIOJIIO BELIECTBA B PaCTBOPE

1.10 [PUMEHATh ECTECTBEHHO-HAYYHbIE METO/IbI TIO3HAHUS — HAOJIIO/ICHUE,

M3MEPEHHE, MOACIIUPOBAHUE, SKCIIEPUMEHT (PeabHbIA U MBICIICHHBIN)

2 [1o Teme: «Baxxnernmue MMpCaACTaBUTCIIN HCOPIraHNYICCKHUX BCIUICCTB»

2.1 PACKPBIBATb CMBICJI OCHOBHBIX XHUMHWYCCKUX TTOHSITHIM: OKCH I, KHMCJIOTA,
OCHOBAaHUC, COJIb

2.2 OTpeNeNsaTh MPUHAJIC)KHOCTh BEIIECTB K OMPEIEIEHHOMY KJIAcCy
COEeIMHEHMUI 110 hopMyam

2.3 KJ1acCU(PUITMPOBATh HEOPTAaHUYECKUE BEIIIECTBA

2.4 XapaKTepU30BaTh (OMUCHIBATH) OOLIME XUMUYECKHE CBOMCTBA BEIIECTB
pa3IMYHBIX  KJIACCOB,  IOATBEpXKJIas  ONWCAaHWE  I[pHUMEpaMu
MOJIEKYJIIPHBIX YPABHEHUIN COOTBETCTBYIOIINX XUMUYECKUX PEAKIUI

2.5 MIPOTHO3UPOBAaTh CBOMCTBA BEHIECTB B 3aBUCUMOCTH OT UX
Ka4eCTBEHHOTO COCTaBa, BO3MOXXHOCTH IMPOTEKAHUS XUMHUYECKUX
[IPEBPALICHUN B PA3JIMYHBIX YCIOBUAX

2.6 ClemoBaTh MpaBWJIaM  IOJb30BaHWS  XHMHYCCKOW  TOCYAOU U
1a00paTOpHBIM O0OPYJOBAaHUEM, a TaKXKe IpaBWJIaM OOpaIlCHUS C
BEIIECTBAMU B COOTBETCTBUM C HWHCTPYKIUSMU TI0 BBIMOJHEHUIO
Ta0OpPATOPHBIX XUMUYECKUX OTMBITOB MO TMOJYYEHUIO W COOMPAHUIO
ra3oo0pa3HbIX BEHIECTB (BOJOpPOAAa M KHUCIOPOJa), MPUTOTOBICHUIO
PacTBOPOB C OIPEICICHHOM MAacCOBOM JOJEH PACTBOPEHHOIO
BEIIIECTBA, IUNIAHUPOBATH U MPOBOJIUTh XUMUYECKHUE IKCIIEPUMEHTHI 110
pACNO3HABAHHWIO PACTBOPOB IMEJIOYEH © KHUCIOT C IOMOIIBIO
WHIUKATOPOB (JTakMyc, heHoN(TaNIenH, METUIIOPAHK U IPYTHE)

2.7 [MPOBOAUTH PACUETHI IO YPABHEHUIO XUMUYECKON PEAKIINU

3 [Io Teme: «llepuomnuecknit 3akoH u Ilepmogmueckass cucrema
xumudeckux osneMeHtoB J[.M. MenneneeBa. CTpoeHME aTOMOB.
Xumuueckast CBsi3b. OKMCIUTEIbHO-BOCCTAHOBUTEIIBHBIE PEAKIIAN

3.1 PACKpBIBaThb CMBICII OCHOBHBIX XMMHUYECKUX IOHATHH: SAPO aToMma,
DIIEKTPOHHBIA  CIIOM aTroma, aTroMHas oOpOuTalb, paguyc aroMma,

[OKYMEHT MOAMWUCAH 3/IEKTPOHHON MOANMUCHIO

MYHMLWNAJIbHOE BHOKETHOE OBLLEOBPASOBATE/IbHOE 08.09.25 11:55 (MSK) Ceptudmkat 00F8F18E28E18E24F910FDEC5AB4382640
YYPEXXAEHME "JINLIEN N2 15 UMEHW AKAZJEMUKA HOJ1US1 BOPUCOBUYA [eiictayet ¢ 09.06.25 no 02.09.26
XAPUTOHA" TOPOJIA CAPOBA, lNopsiueBa CeetnaHa tOpbeBHa, [npekTop




XUMHUUYCCKAA CBA3b, IIOJIAPpHAA KW HCIIOJIPHAA KOBAJICHTHAA CBA3b,
QJICKTPOOTPpULATCIbHOCTb, HOHHAA CBA3b, HOH, KA4THOH, 4HHUOH,
CTCIICHb OKUCJICHUA

3.2 KJIaCCU(PUITMPOBATH XUMHUECKHUE DIIEMEHTBI

3.3 OMHCHIBATh M XapakTepu3oBaTh Tabmumunyio Gopmy Ilepuogmueckoit
CUCTEMBl XMMMUYECKHUX DJJIEMEHTOB: pa3jinyaTh IOHATUS «TJIaBHas
noarpynmna (A-rpynma)» u «nobouynas mnoarpynna (b-rpymma)y,
«MaJbIe» U «OOJIBIINE) TTEPUOIbI

3.4 packpsiBaTh cMmbicn Ilepmogmueckoro 3akona J[.M. Menneneena:
NIEMOHCTPUPOBATh MOHUMAHNUE MEPUOINYECKON 3aBUCUMOCTH CBOMCTB
XMMHYECKHX JIEMEHTOB OT MX MOJ0XkeHus B [lepuonnueckoil cucreme

3.5 COOTHOCUTh  OOO3HAUYEHHS, KOTOpPhIE HMMEITCS B  TaOIuIE
«ITeprnonnueckas CHCTEMA XAMHAYECKUX 2JIEMEHTOB
JI.1. MennaeneeBa» C 4YHCIOBBIMH XapaKTEPUCTUKAMHU CTPOCHUS
ATOMOB XMMHUYECKHUX 3JIEMEHTOB (COCTaB W 3apsija siapa, 00IIee Ynciio
PIICKTPOHOB U paclpeeieHUe UX M0 JIEKTPOHHBIM CIIOSIM)

3.6 ONpeAeNsATh  CTENEeHb  OKHUCJICHWS  DJIEMEHTOB B  OMHApHBIX
COCTMHEHUSIX
3.7 ONpENEsATh BUJ XUMHYECKOM CBSI3M (KOBAJICHTHAsT U HWOHHAs)

B HCOPTraHNMYCCKHNX COCAMHCHUAX

IIpoBepsieMblie 3J1eMEHTHI COAEPKAHUS

Kon IIpoBepsieMblii 3IEMEHT COJIEPIKAHMS

1 HepBOHaanBHBIe XUMHWYCCKHUC ITIOHATHA

1.1 [Ipeamer xumuu. Poiap XUMUK B KU3HU YEJIOBEKAa. XUMHSI B CUCTEME HayK.
Tena u BemecTBa. duznyeckre CBOMCTBa BEIIECTB. ATpEraTHOE COCTOSIHUE
BCIIICCTB

1.2 [lousarne o MeToAax IO3HAHHS B XUMHUH. UMCTBIE BEIIECTBA M CMECH.
CriocoOnI pa3aeneHus cMeceit

1.3 |ATOMBI M MOJIEKYyJbl. XHUMHUYECKHE 53JIeMEHTbl. CHMBOJBI XUMHUYECKHX
pieMeHTOB. [IpocTele W CHOXKHBIE BEHIECTBA. ATOMHO-MOJEKYJISIPHOE
YUYECHHE

14 Xumunueckass Qopmyna. BaleHTHOCTH aTOMOB XHUMHUYECKHUX JJIEMEHTOB.
3aKOH MOCTOSHCTBAa cocTaBa BemiecTB. OTHOCUTENbHAs AaTOMHAs Macca.
OTHOCUTENBbHAsT MOJIEKYJIIpHAas Macca. MaccoBasg J0JIsI XHMHYECKOIO
HJIEMEHTA B COCMHEHUH

[OKYMEHT MOAMWUCAH 3/IEKTPOHHON MOANMUCHIO

MYHMLWNAJIbHOE BHOKETHOE OBLLEOBPASOBATE/IbHOE 08.09.25 11:55 (MSK) Ceptudmkat 00F8F18E28E18E24F910FDECSAHE382640
YYPEXXAEHME "JINLIEN N2 15 UMEHW AKAZJEMUKA HOJ1US1 BOPUCOBUYA [eiictayet ¢ 09.06.25 no 02.09.26
XAPUTOHA" TOPOJIA CAPOBA, lNopsiueBa CeetnaHa tOpbeBHa, [npekTop




1.5 |[KonuuectBo BeniectBa. Moisb. MonsipHast macca. B3auMocCBsI3b KOIMYECTBA,
MacChl M 4YHClIa CTPYKTYpPHBIX €IMHMII BemiecTBa. Pacuersl mo ¢opmynnam
XUMUYECKUX COCTMHEHUN

1.6 |®usmveckue U XUMHUICCKHUE SBICHUA. XUMUYECKasl PEAKIUS U €€ TIPU3HAKH.
3aKOH  COXpaHEHWS  MacChl  BEIIECTB. XWMHUYECKHE  YpPaBHCHHS.
Knaccudukanus XUMUYECKUX  peaknuii  (COCAMHEHHS, Pa3IOKCHHS,
3aMeleHus, 0OMeHa)

1.7 [XUMHYECKUM OSKCIEPUMEHT: 3HAKOMCTBO C XHUMHYECKOW IOCYIOM,
c nmpaBuigamMu paboTel B Jaboparopun W THpHeMaMH  OOpalleHus
C JabopaTOpHBIM OOOpPYAOBaHWEM, H3yYE€HHE M OMUCaHWE (U3HMICCKUX
CBOMCTB OOpa3llOB HEOPTraHWYECKUX BEIIECTB, HAOIOJICHUE (PUBHMUYECKUX
(maBJIeHWE BOCKA, TasHUE JbAa, PAaCTUPAHHUE caxapa B CTyIKe, KUIICHHE
W KOHJICHCAIUS BOJBI) W XUMHUYECKHX (TOPEHHWE CBEYH, TNPOKATMBAHHEC
MEIHOM TPOBOJIOKH, B3aUMOJEHCTBUE MeJa C KHCJIOTOH) SIBJIICHUH,
HAOJIOZICHUE W ONMUCAHUE MPU3HAKOB MPOTEKAHUS XUMUYECKHUX PEaKIIHM
(pa3noxeHue caxapa, B3auMOICHCTBUE CEPHOU KUCIIOTHI C XJIOPUAOM Oapus,
pasznoxxenue ruapokcuna Mmenu (ll1) mpu HarpeBaHumM, B3auMOCHCTBHE
kene3a ¢ pactBopom coiu Mmeau (l1), usyudeHue crocoOOB pazieneHus
cMmecel (C TOMOIBI0 MarHuTa, GUILTPOBaHUE, BhIMIAPUBAHUE, TUCTUILISAIINS,
xpomartorpadus), IpOBEJICHHE OUYUCTKH MOBAPEHHON COJU, HAOIIOJIEHUE U
ONMHCaHUE PE3yIbTATOB TMPOBEACHUS ONBITA, WUTIOCTPUPYIOMIETO 3aKOH
COXpaHEHUsI MacChl, CO3/IaHNE MOJEINIE MOJIEKYJI (IIapOCTEPIKHEBBIX )

2 BaxHelmme npeIcTaBuTENN HEOPraHUYECKUX BEIECTB

2.1 Bo3ayx — cMech razoB. CoctaB Bo3nyxa. Kuciaopoa — 3JIeMEHT M MPOCTOE
BelecTBO. HaxoxkmeHne kucmopoaa B mpupoze, GU3NIECKue U XUMUICCKUE
cBoiicTBa (peakiuu ropenusi). Oxcunpl. [Ipumenenne kucinopoaa. CrocoOs
MOJIYYCHHUS KHCJIOPOJa B JIAOOpAaTOPUH W MPOMBIIIICHHOCTH. Kpyroopor
Kuciopoaa B mpupojie. O30H — alyioTporHas Moau(uKaIus KUciopoaa

2.2  [TeruoBoil >(h(PeKT XUMHUYECKOW pPEAKIMH, TEPMOXHUMHUYECKUE ypaBHEHUS,
PK30- U SHAOTEPMUYECKHUE PEAKIIMHU. TOIIMBO: YroJib U METaH. 3arpsi3HEHUE
BO3/lyXa, YCHJIEHHE TApHUKOBOTO 3 deKTa, pa3pylieHue 030HOBOTO CIIOS

2.3 [Bomopom — »2jieMeHT W mpocToe BemecTBO. HaxokaeHue Boaopoaa B
npupozae, (pu3ndeckue W XUMHUYECKHE CBOWMCTBa, NMPUMEHEHHE, CIOCOOBI
nosryaeHusi. Kuciaoter u comu

2.4 MonsipHblii 00beM ra3zoB. PacueTsl 1o XUMUYECKUM YPaBHEHUSIM

2.5 |Dusmyeckue CBOWCTBAa Bojbl. Boma kak pactBoputTenb. PacTBOpHI.
HacblllleHHbIE M HEHACBIIEHHBIE PacTBOpbl. PacTBOPMMOCTH BEIIECTB B
BOJIe. MaccoBas 1011 BEIIECTBA B paCTBOpe. XUMHUUYECKUE CBOMCTBA BOJBI.
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OcHoBanusi. Posib pacTBOpOB B MpUpPOJIE U B KU3HU YenoBeka. Kpyrosopor
BOJAbl B TNpHUpOJE. 3arps3HEHUE MPUPOAHBIX BoJA. OxpaHa M OYUCTKA
MPUPOJIHBIX BOJ

2.6  |Knaccudukamnus Heopranumyeckux coeauHeHuil. Oxcunnl. Knaccudukarms
OKCHJOB: cojeoOpasytonue (OCHOBHBIE, KHUCJIOTHBIE, aM(pOTEepHEIC)
u  HeconmeoOpasyromme.  Homenknmatypa  okcuaoB.  Dusuueckue
1 XHUMHYECKUE CBOMCTBA OKCUIOB. [lomyueHne okcuaoB

2.7 |OcHoBanusi. Kinaccudukanuss OCHOBaHMW: IIEJIOYM UM HEPACTBOPUMBIC
ocHoBaHusA. HomeHknatypa ocHOBaHUN. @POU3NYECKHE H XHUMHUYECKHUE
CBOMCTBa OCHOBaHUU. [lonydeHne ocHOBaHUN

2.8  |Kucnotel. Knaccudukarmus kucinor. Homenkmatypa kucior. Ouszmdeckue
1 XUMUYECKUE CBOMCTBA KUCIOT. P aktuBHOCTH MeTasuioB H.H. bekerosa.
[lonyueHne KucioT

2.9  (Conu. Homenknarypa coneit. ®usndeckne 1 XUMHUYECKHAE CBOMCTBA COJICH.
[lonydyenue cosen

2.10 [ 'eHeTHYECKas CBS3b MCIKAY KiIaCCaMU HCOPTaHUYCCKHUX COCI[I/IHGHI/Iﬁ

2.11 XuMHYEeCKUN SKCHEPUMEHT: KAaueCTBEHHOE OIPEACIICHUE COJIepKaHUs
KHCJIOpOJa B BO3/lyXe, MOJy4eHue, cCOOUpaHue, paclo3HaBaHUE U U3yUEHUE
CBOMCTB KUCJIOpO/1a, HaOJII0IEHNE B3aMOJIEVCTBUSA BEIILIECTB C
KUCJIOPOJOM U YCIIOBUSI BOSHUKHOBEHUS U MPEKpallieHus: ropeHus (moxapa),
O3HaKOMJIEHUE ¢ 00pa3laMu OKCUIOB M OMUCAHHUE UX CBOMCTB, MOJyYEHUE,
coOupaHue, paclio3HaBaHWE M H3YUYECHHE CBOICTB BOJOpojJa (TOpeHue),
B3anMojielicTBre Boopoa ¢ okcuaom menu (1) (Bo3aMoxkHO HcTonb30BaHMe
BUIEOMATEPUATIOB), HAOIOIEHHE 00pa3IOB BEIIECTB KOJIMYECTBOM | MOJIb,
MCCIIEIOBAHUE OCOOCHHOCTEW pPAaCTBOPEHUSI BEIIECTB C pa3IuYHOU
[PacTBOPUMOCTBHIO, MPUTOTOBJICHUE pPacTBOpPOB C OMPEAECIECHHOMN
MAacCOBOM JIOJIEM PACTBOPECHHOI'O BEIIECTBA, B3aMMOJECHUCTBHE BOJABI C
MeTaulaMi  (HaTpueM U KajblueM) (BO3MOXHO  HCHOJb30BAHHE
BHUJICOMATEPUAIIOB),  OMNPEACIICHHE  PAaCTBOPOB  KHUCJIOT M IIEJNOYed ¢
MOMOIIBI0O  MHAUKATOPOB, HCCIEI0BaHHE OOpa3lloB HEOPraHUYECKUX
BCIIECTB  Pa3JIMYHBIX  KJAcCOB, HAOJNIOJACHUE M3MEHEHHUS  OKPACKHU
WHMKATOPOB B PAacCTBOPAX KUCIOT W IIEJIOYEH, U3yuyeHHE B3auMOJICHCTBUS
okcuaa meau (II) ¢ pactBopom cepHON KHMCIOTBI, KMCIOT C METaJlIaMHu,
peakuuii  HEUTpaIu3alu{, T[OJYYCHUE HEPACTBOPUMBIX OCHOBAHUMU,
BHITCCHEHME OJIHOTO MeETajljla JAPYTrMM U3 pacTBopa COJIM, pEUICHUE
HKCIEPUMEHTANIbHBIX 33/1a4 M0 TeMe «BaxHelire KJIacchl HEOPraHMYEeCKUX

COEIMHEHU))
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3 [leprnonnueckuit 3akoH U [lepuognueckas cucreMa XMMAYECKHAX 3JIEMEHTOB
JI.1. MenneneeBa. CtpoeHue aToMoB. XUMHUYECKasi CBsI3b. OKUCIUTENBHO-
BOCCTAHOBUTEJIBLHBIC PEAKIINHI

3.1 [lepBrie MONBITKH KIaCCH(PHUKAIMN XMUMHUYECKUX 3yeMeHTOB. lloHsatue o
PYIIax CXOAHBIX 3JIEMEHTOB (ILEJIOYHBIE U IIEIOYHO3EMEIbHbBIE METALIIBL,
raJloTeHbl, UHEPTHBIE Ta3bl). DJIEMEHTHI, KOTOpble 00pa3yloT am(poTepHbIE
OKCH/JIbI U THJIPOKCH/IBI

3.2 [lepumomuueckuii 3akoH. [leprmoauueckas cucreMa XMMHUYECKUX 3JIEMEHTOB
JI.1. Mengeneea. KopoTkonepuoanas u ATUHHONEpPHOAHAs (OPMBI
[leproguyeckor cucTemMbl XuMHYecKux a3nemeHToB JI.M. Menneneesa.
[lepronel u rpynnbl. OU3HYECKUIN CMBICI MOPSAAKOBOTO HOMEpPA, HOMEPOB
[epUoAa U TPYIIIbI DJIEMEHTA

3.3  [Crpoenue atomoB. CocTaB aTOMHBIX sifiep. M3oTomnsl. DnekTponbl. CTpoeHHE
AIIEKTPOHHBIX O0O0JOYEK aTOMOB MEpBBIX 20 XUMHUUYECKUX JJIEMEHTOB
[lepuonnueckoir  cucremsl .M.  MenneneeBa.  XapakTtepucruka
XAMHYECKOTO 3JIEMEHTA MO €ro mnoJjiokeHutro B l[lepumoamyeckoit cucreme
J1.11. Menpaeneena

3.4  [3aKOHOMEpPHOCTH HW3MCHEHHS paJnyca aTOMOB XHMHUYECKHX DJIEMCHTOB,
METAJUIMYECKUX UM HEMETAJUIMYECKUX CBOWMCTB IO IpyHnaM U IMEPUOAAM.
3Hauenue Ilepmoamueckoro 3akoHa u  Ilepuoguyeckoid  CUCTEMBI
XAMHUYECKUX BJIEMEHTOB ISl pa3BUTHS Hayku U npaktuku. .M. Mennenees
— YUYEHBIWA U I'PaKIaHUH

3.5 |[Xummueckas cBsa3b. KoBaneHTHas (MOJSpHAsS W HEMOJSIPHAS) CBS3b.
DJIEKTPOOTPHULIATEILHOCTh XUMUYECKUX AJIeMEHTOB. MloHHAs CBA3b

3.6 [Cremenb  okucineHus. OKHCITUTENHLHO-BOCCTAHOBHUTEIBHBIE  PEAKIUH.
[Iporiecchl OKUCIIEHUS U BOCCTaHOBIICHHsI. OKUCIIUTENN U BOCCTAHOBUTEIIH

3.7 [ XuMWYECKHHA OHKCIICPUMEHT: H3ydeHHE OOpaslloB BEIICCTB METALIOB H
HEMETAJUIOB, B3aUMOJICHCTBHE TUAPOKCHIA IIMHKA C paCTBOPaMHU KHCIOT U
[IeJI0YeH,  MPOBEIEHHWE  OMBITOB,  WJUIIOCTPHUPYIONIUX  TPUMEPHI
OKHUCJTUTEIIbHO-BOCCTAHOBUTENBHBIX ~ PEAKIIHA (ropenne,  peaxIuu
Pa3JIOKEHHUS, COCTUHEHHS])
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9 KJIACC

IIpoBepsieMble TPeOOBAHUSA K Pe3yJibTATAM OCBOCHHSI OCHOBHOI 00pa30BaTeILHOM
NMPOrPamMMbl

Kon [IpoBepsiembie MTPeAMETHBIE PE3YIbTAThl OCBOCHUSI OCHOBHOM
MpoBepsieMoro (pOpa3oBaTENLHOM MPOrpaMMbl OCHOBHOT'O OOIIIET0 00pa3oBaHus
pe3yJbTaTa

1 [1o Teme: «BemecTBo n XUMHYECKast pEaKLIHs»

1.1 pacKpbIBaTh CMBIC OCHOBHBIX XUMHUYECKUX TOHSITHUH: pacTBOp,
PIEKTPOIUTHI, HEAIEKTPOJIUTHI, SJICKTPOJUTHYECKAsT JTUCCOIUAIINS,
peakMy MOHHOIO OOMEHa, KaTajlu3aTop, XMMHYECKOE pPABHOBECHE,
oOpaTumMble u HeoOpaTUMBbIE peaxkuuu, OKHUCJIUTEIBHO-
BOCCTAHOBUTEIBHBIE  PEAKIMU,  OKHCIHUTEIb, BOCCTAHOBUTEIND,
OKHCJICHME U  BOCCTAHOBJICHHE, aJUIOTPOIHUs, aM(OTEPHOCTb,
XUMUYECKass CBs3b  (KOBAJICHTHAas, HOHHAas, MeETaJuIMuecKas),
KpUCTAININYECKAs! PENMIETKA, CILIaBbl, CKOPOCTh XUMHUUYECKON peaKIIUU

1.2 HIUIIOCTPUPOBATE  B3aAMMOCBA3b OCHOBHBIX XHMHUYCCKHUX MOHSITHUMN
W IIPUMCHSATD 3TU IOHATHA IIPHU OITMCAHWHA BCIICCTB U X npeBpameHHﬁ

1.3 COCTABJISITh YPABHEHMS DIIEKTPOJIUTHUYECKOW IHCCOLUMALNUA KHUCIOT,
[IEJI0YE€ M COJIEH, MOJIHBIE M COKpALIEHHBIE YpPaBHEHHUs peaKUuil
MOHHOTO OOMEHa

1.4 PacKpbIBaTh CYIIHOCTh OKHCJIHMTEIbHO-BOCCTAHOBUTEIBHBIX PEaKIINil
[MOCPEACTBOM COCTABJICHUS JIEKTPOHHOTO OanaHca ATUX PEeaKIIUi

1.5 MIPOBOJIUTH PACUETHI 110 YPABHCHUIO XUMUYECKON PEaKIIHH
2 [To Temam: «Hemeramnbel W WX coemWHEHHs» W «MeTautbl U WX
COCITMHEHUS
2.1 XapaKTepHU30BaTh (OMUCHIBATh) OOIIUE U CICU(PUIECKUEC XUMUYECKHE

CBOMCTBA MPOCTBIX M CJIOKHBIX BEIIECTB, IMOATBEPKAAas OIMUCAHUE
pUMEPaMU MOJICKYJISIPHBIX U MOHHBIX YPAaBHEHUH COOTBETCTBYIOIIUX
XAMUYECKUX PEAKIIHI

2.2 COCTAaBJISITh YPABHEHHUS PEAKIMIA, TOATBEPHKIAOIIUX CYIIIECTBOBAHUE
TEHETUYECKOUN CBSI3U MEXKY BEILIECTBAMU PA3JIMUYHBIX KJIACCOB

2.3 [IPOrHO3UPOBATHh CBOWCTBA BEIIECTB B 3aBUCUMOCTH OT UX CTPOCHUS,
BO3MOKHOCTH TPOTEKAHUS XUMHUYECKUX MPEBPAIICHUN B Pa3IMYHBIX
YCIOBUSAX

24 CJe10BaTh MpaBWIaM  TOJb30BAHUS ~ XUMHUYECKOM  TOCYAOU

1 1abopaTOpHBIM 000PYIOBAaHUEM, a TAKXKE MPAaBWIAM OOpaIIECHUS
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C BEIIECTBAMH B COOTBETCTBUU C HHCTPYKIHUSMHU IO BBIIIOTHEHUIO
Ta0OpPATOPHBIX XUMUYECKUX OMBITOB MO TMOJYYEHUIO U COOMPAHUIO
ra3000pa3HbIX BEIIECTB (aAMMHAaKa U YIIEKUCIOTO Ta3a)

25 MPOBOJMTH PEAKIMH, ITOATBEPXIAMOIINE KAdYeCTBEHHBIH COCTaB
pa3MYHBIX BEIICCTB: pACIO3HABATh ONBITHBIM ITyTeM XJIOPHI-,
Opomun-, womua-, kKapOoHar-, ¢docdar-, cuaukar-, cyiabdar-,
CHIPOKCH/I-UOHBI, KAaTHOHBI aMMOHHS, MOHBI H3YyYEHHBIX METAJLJIOB,
PHUCYTCTBYIOLIUE B BOJHBIX PACTBOPAaX HEOPTaHUYECKUX BEIICCTB

3 [1o Teme: «XUMUS U OKpYXKAIOIIasi CpeJiar

3.1 pacKpbIBaTh CMBICII OCHOBHBIX XUMH4eckux nousatuii: [1/1K BemecTsa;
KOPpO3Usl METAJIIIOB

3.2 MIPUMEHSITh OCHOBHBIE OINEpaIlid MBICIUTEILHON JEATEbHOCTU —
aQHaIM3 W CHUHTE3, CpaBHEHUE, OO0OOIIEHHE, CHUCTEMaTU3AIUIO,
BBISIBJICHUE MPUYUHHO-CJIEACTBEHHBIX CBSI3€U — NIl U3yUECHUSI CBOMCTB
BEIIECTB M XWMHUYECKUX PEAKIUN; €CTECTBEHHO-HAyYHBIE METOIbI
MMO3HAHUS — HAOJIIOJCHUE, U3MEPEHHUE, MOJICIMPOBAHKE, SKCIIEPUMEHT
(peanbHBIN 1 MBICJICHHBIH )

IIpoBepsieMble 3J1eMEHTHI COAePKAHUS

Kon IIpoBepsieMblii 3IEMEHT COJIEPIKAHMS

1 BemectBo u xummnueckas peakuus. [loBropenune

1.1 [Tlepuoaunueckuii 3akoH. [lepmonnueckas cucteMa XMMHYECKUX 3JIEMEHTOB
/.. MenneneeBa. CtpoeHHe aTOMOB. 3aKOHOMEPHOCTM B HW3MEHEHUU
CBOMCTB XMMUYECKUX 3JIEMEHTOB IIEPBBIX TPEX MEPUOJIOB, KAJINS, KAIBLIHS U
UX COCIMHEHHUHM B  COOTBETCTBUM C  IIOJIOKEHHEM  DJIEMEHTOB B
[leproauyeckon cUCTEME U CTPOCHUEM UX aTOMOB

1.2  |CtpoeHue BemiecTBa: BUABI XMMUYECKON CBsI3U. THUIBI KPUCTANIMYECKHX
[PEIIETOK, 3aBUCUMOCTh CBOMCTB BEIIECTBA OT THUNA KPUCTAJUIMYECKON
pElIeTKH M BHUJA XMMHYECKOW cBsi3M. Kiaccudukanus um HOMEHKIaTypa
HEOPTraHWYECKHUX BEIIECTB (MEXIyHAapOAHAasl U TPUBHAJIbHAS). XUMHUYECKUE
CBOMCTBA BEULIECTB, OTHOCAUIUXCS K Pa3jIMYHBIM KJIacCaM HEOPraHUYECKUX
COCIMHEHNN, TEHETUYECKas CBsI3b HEOPTaHUUYECKUX BELIECTB

1.3 |Knaccudukamuss XUMHAYECKHX PEAKIUN IO Pa3INYHbIM Tpu3HaKaMm (10
YUCIy M COCTaBy YYAaCTBYIOIIMX B PEAKIMH BEIICCTB, 1O TEIJIOBOMY
A dEKTy, M0 N3MEHEHHIO CTETICHEH OKUCIICHUS XUMHYECKUX 3JIEMEHTOB, TIO
00paTUMOCTH, IO YYAaCTHIO KaTan3aropa). DK30- U IHAOTEPMUYECKUE
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pEeaKkuyu, TEpPMOXUMHUYECKHE ypaBHEHU. [[oHATHE O CKOPOCTH XUMUYECKOU
[peaKkuu

1.4  [Tlouarue 006 0OpaTUMBIX U HEOOPATHUMBIX XUMHUYECKUX peakuusx. [lonstue
O TOMOI€HHBIX M TE€TEepOreHHbIX peakuusax. lloHsaTHe 0 XHMHYECKOM
paBHOBecun. DakTOphl, BIMSIOIIME HA CKOPOCTh XHMHYECKOW PpPEaKIUU
1 TI0JIO)KEHUE XUMHUYECKOIO0 PABHOBECHS

1.5 |(OKuCAUTEIHbHO-BOCCTAHOBUTEIIBHBIE  pPEAKLMM, JJIEKTPOHHBIM  OanaHC
OKHCIIUTEIIbHO-BOCCTAHOBUTENBHON peakunu. (COCTaBIICHHE YpaBHEHUU
OKHUCJIUTEJIbHO-BOCCTAHOBUTENIBHBIX PEAKUUA C HMCHOJIb30BAaHHEM METO/Ia
HIIEKTPOHHOTO OanaHca

1.6 (Teopus AJIEKTPOJIMTUYECKON JIMCCOLIMAIIMH. DJIEKTPOJIUTHI
1 HEAJICKTPOIUTHl. KaTtnoHsl, aHMOHBI. MeXaHU3M NUCCOLUAIMN BEUIECTB C
[Pa3IMYHBIMHA BUAAMUA XUMHAYECKOU CBsI3U. Ctenens aucconuanuu. CUbHbIC
1 ciaOble JIEKTPOJIUTHI. Peakiuu mMOHHOTO oOMeHa. Y ClIOBUSI MPOTEKaHUs
peakiuii MOHHOTO OOMEHa, MOJIHbIE M COKpAIlleHHbIE HMOHHBIC YpaBHEHUS
peakiuii. CBOMCTBa KUCIIOT, OCHOBAHUM M COJICH B CBETE MPEACTABICHUN 00
PIEKTPOJUTHYECKON auccounanuu. KadecTBeHHbIE peakld Ha HWOHBI.
[IoHsITHE O TUAPOIIN3E COJIEU

1.7 [ XuMHYeCKU# SKCTICPUMEHT: 03HAKOMJICHHE C MOJCISIMU KPUCTALTUICCKUAX
[PEIIETOK HEOPTaHMYECKHX BEIIECTB — METANIOB M HeMeTauioB (Tpadura
M alMasza), CIOXKHBIX BEHIECTB (XJIOpUAa HATpusA), MCCIEIOBaHUE
3aBUCUMOCTH CKOPOCTH XMMHYECKOW peakiud OT BO3JEHCTBUSA PA3THUUYHBIX
(bakTOpoB; HCCIEAOBAaHUE DJCKTPOIPOBOJTHOCTH PACTBOPOB  BEIIECTB,
mporiecca JAUCCOIMAIMA  KHUCJIOT, Iejoued U cojie  (BO3MOXKHO
WCIIOJTb30BaHUC BHJICOMATEPHAIIOB); IIPOBEIICHUEC OTIBITOB,
WUTIOCTPUPYIONIUX TPU3HAKK TPOTCKAHWUS pPEaKIUid HOHHOTO OOMeHa
(oOpazoBaHue ocajka, BbIJeJICHUE Trasza, oOpa30oBaHUE BOJbBI); OIBITOB,
WJUTFOCTPUPYIOITNX MPUMEPHI OKUCIUTEIEHO-BOCCTAHOBUTEIILHBIX PEaKIIHMA
(ropeHue,  peakMu  pPa3lOKEHUsA,  COEAUHEHUs);  pacro3HaBaHUE
HEOPTaHUYECKUX BEIIECTB C MOMOINBI0 KaUYeCTBEHHBIX PEAKIMi Ha WOHBI;
pEIIeHNE SKCIIEPUMEHTAIBHBIX 337124

2 HeMmeTainiel 1 UX COeTUHEHUS

2.1 |Obmas xapaktepucTtuka TranoreHoB. (OCOOCHHOCTH CTPOEHHUS AaTOMOB,
XapakTepHble CTeneHu okucieHus. CTpoeHne W (U3NUECKHE CBOWCTBA
[MPOCTBIX BEIIECTB — FAJIOTEHOB. XUMHUUYECKUE CBOMCTBA HA MIPUMEPE XJIOpa
(B3aUMOJENCTBUE C METAJUIaMH, HEMETANIaMU, LIeI04aMu). XJIOPOBOJOPO.
CosisiHasg KHUCJIOTa, XHMMHUYECKHME CBOWMCTBA, IMOJYYEHUE, MPUMEHECHHUE.
JlencTBrE XJIOpa U XJIOPOBOAOPOJA HA OPraHW3M 4esoBeKa. BaxHeunmmne
XJIOPUABI U UX HAXO0XKJAEHUE B IPUPOIE
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2.2  |O6mas xapakrepuctuka 3nmeMeHToB VIA-rpymnmbl. OcoOEHHOCTH CTPOCHUS
ATOMOB, XapaKTEpHbIE CTEeNEeHW OKucieHus. CTpoeHue u (QPuU3NYECKue
CBOMCTBAa MPOCTBIX BEIIECTB — KHUCIOpPOJAa M Cepbl. AJLIOTPOIHBIE
Monu(pUKaMM  KUCIOpoAa W cepbl. XHMHYECKHE CBOICTBA  CEpBHI.
CepoBogopos, cTpoeHue, Qpu3uveckhue U XUMU4Yeckue cBorcTBa. OKCHABI
cepbl Kak MpEACTaBUTENM KHUCIOTHBIX OKcuaoB. CepHas KHCIIOTA,
(¢uznyeckue U XMMHYECKHE CBOMCTBa (00IIME KaK IpEeICTaBUTENs Kiacca
KUCJIOT U crenuduyeckue). XUMUYECKUE PEAKIUU, JIeKAIUEe B OCHOBE
[IPOMBIUIEHHOTO CIOCc00a MOJy4YEeHHs] CEpHOM KHUCIOTHL. Ilpumenenwue.
Conu cepHOMl KHUCIOTBI, KauyeCTBEHHas pEaklus Ha CyJab(haT-HuoH.
Haxox/1eHne cepbl U €€ COSUHEHUI B MpUpoe. XUMUUECKOE 3arps3HEHNE
OKpY>KaloIllel cpesibl COEAMHEHUSMHU Ccephl (KUCIOTHBIE JT0KIH, 3arPA3HEHHE
BO3/lyXa U BOJOEMOB), CITIOCOOBI €ro NpeI0TBPAILIECHUS

2.3 |O6mas xapakTtepuctuka 31eMeHTOB VA-rpynmnbl. OCOOCHHOCTH CTPOCHHS
aTOMOB, XapaKTepHbIE CTEMEHU OKHCIEHUS. A30T, pPacIpOCTpaHCHHE B
npupoae, (Qu3nyeckue M XUMHUYECKHe cBoiicTBa. KpyroBopoT azora B
npupojie. AMMHAK, €ro PU3NIECKHE U XUMUYECKHE CBOMCTBA, MOTyUYeHUE U
npumeHeHue. Conu aMMOHMS, MX (PU3NYECKHE M XUMHYECKHE CBOICTBA,
npuMmeHeHue. KauecTBeHHast peakiiys Ha HOHBI aMMOHHMSI. A30THasi KUCIIOTA,
ee moJiyueHue, (QU3MYECKHME U XUMHUYECKHEe CBOiicTBa (0Omue Kak
MpEICTaBUTENS Kilacca KHCIOT u  crenududeckue). lcmonbp3oBanue
HUTPATOB M COJIeH aMMOHHS B KauyeCTBE MHUHEPAJIBHBIX YI0OpEHUH.
XUMUYECKOE 3arpsi3HEHUE OKpY)Kalolled Ccpenbl COEAUHEHHMSIMH a30Ta
(KUCIIOTHBIE T0K/IU, 3arPS3HEHHE BO3/lyXa, [IOYBBI U BOJIOEMOB)

24  (@ochop, amnorpomHbie — moaudukanumu  docdopa,  duzHUeckue
u xumuueckue cpoiictBa. Oxcupa ¢ochopa (V) u dochopnas Kuciora,
duznyeckne u XUMHUYECKHE CBOICTBa, moiyuyeHue. Mcnonb3oBaHue
(docdaToB B KauecTBE MUHEPATIBHBIX yI00pEHHI

2.5 |Ob6mas xapakrepuctuka 3meMeHTOB |VA-rpynmsl. OCOOEHHOCTH CTPOSHUS
ATOMOB, XapakTEpHbIE CTENEHU OKHUCIEHUSA. YTIJIEpOH, aJUIOTPOITHbIE
Moau(UKaIMK, paclpoCTpaHEHUE B MpHUpoje, (HU3HUECKHEe U XUMHUYECKHE
cBoiicTBa. Apncop6iusa. KpyroBopor yriaepoma B mpupoae. OKCHIBI
yriaepoja, ux (U3MYecKue M XMMUYECKHUE CBOMCTBA, JACHCTBUE HA YKUBbHIE
OpraHu3Mbl, I[IOJIyY€HHE M TPUMEHEHHE. OKOJOTHYECKHE MpOoOJIeMBl,
cBs3aHHBIE ¢ okcuaoM yriepoaa (IV); runoresa rio0ambHOTO MOTEIUICHUS
KJIMMaTa; TapHUKOBBIM J(PGdekT. YToipHas KHCIOTa U €€ COJM, HUX
bu3nueckue W XUMUYECKHE CBOMCTBA, IOJyYeHHE U MPUMEHEHUE.
KauecTBeHHast peakiusi Ha KapOOHAT-UOHBI. Mcronb3oBaHue KapOOHATOB B
OBITY, MEIMILIMHE, TIPOMBILUIEHHOCTH U CEIbCKOM XO3sIICTBE
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2.6  |[lepBoHauanbHBIC MOHATHS 00 OPTAaHUYECKUX BEIIECTBAX KAK O COSTUHEHUSIX
yraepoja (MeTaH, dTaH, STHJICH, alleTHICH, ATaHOJ, TIUIEPUH, YKCYyCHas
kucnora). Ux coctaB u xumudeckoe ctpoenue. [lonarue o Guojgornuecku
BKHBIX BEIIECTBAX: JKUpax, OETKax, yrieBOJaxX — W UX POJH B KU3HU
qyejioBeka. MarepuaabHOe €IMHCTBO OPraHWYECKHMX W HEOPTraHMYEeCKUX
COeIMHECHUU

2.7 |KpemHu#i, ero Qusnueckue U XHUMHUYECKHE CBONCTBA, IOJyYCHHE
u npuMenenue. CoeHeHUsT KpeMHUs B mipupoje. OO0uie mpeacTaBieHus
06 okcuae kpemMuus (IV) u kpemHueBoit kuciore. CHIMKATBI, HX
WCIIONb30BaHUE B OBITY, MEIUIIMHE, TMPOMBIIUIEHHOCTH. Baxkueime
CTPOUTENBHBIE  MaTepUaNbl: KepaMuKa, CTEKJIO, IIeMEHT, OEeTOH,
ene300eToH.  [IpobseMbl  G€30MacHOTrO  HCMOJIB30BAHUS  CTPOUTEIBHBIX
MATEPUAJIOB B MOBCEIHEBHOW )KU3HU

2.8 [ XuMUYECKUU SKCIEPUMEHT: H3yUYeHUE 00pa3IlOB HEOPTAHUUECKHUX BEIIECTB,
CBOMCTB COJIIHOW  KHUCJIOTBI; TMPOBEJCHHE KAYECTBEHHBIX PEaKIUil
HA XJIOPUJI-WOHBI M HAOIOJIEHWE TPU3HAKOB HMX TMPOTEKAHUS, OIIBITHI,
oTpaxaromue ¢(U3NUECKHe U XUMHYECKHE CBOMCTBA TajOT€HOB M HUX
COEIMHEHUI (BO3MOKHO HMCIOJIb30BAHUE BUCOMATEPUAIIOB); 03HAKOMIICHUE
c oOpa3uaMu XJopuJa0B (TaJOT€HHUI0B); 03HAKOMJIEHHE ¢ 00pa3liaMu cepbl U
ee COeAUHEHUSIMU (BO3MOXKHO  HCHOJB30BAHHE  BHJIEOMATEPHUAIIOB);
HaOJIOJICHWE ~ Mpolecca  OOyrauBaHUsT — caxapa  MoJI  JACHCTBHEM
KOHICHTPUPOBAHHOW CEPHOW KHUCIIOTHI; W3YyYEHUE XUMHYECKHX CBOMCTB
pa30aBIEHHON CEpPHOW KHCJIOTHI, MPOBEICHHE KAYeCTBEHHOW pEaKIMU Ha
cynb(dar-uoH U HaOIIO/IEHHE MPU3HAKA €€ MPOTEKAHUS, O3HAKOMIICHUE C
bu3nueckuMu cBOMCTBaMU a3oTa, (ochopa U UX COCNUHEHUH (BO3MOYKHO
MCIIOJIb30BAaHUE BHUJACOMATEPUAIIOB), OOpa3laMud a30THBIX U (POCHOPHBIX
yIOOpEeHHi; ToJlydeHHe, COOMpaHue, paclio3HaBaHUE M U3YYCHHE CBOICTB
aMMUaKa; MpoBeJCHNE KaUeCTBEHHBIX PEaKIMil Ha HOH aMMOHUs U (ocdat-
MOH W W3yYCHHE [PU3HAKOB HUX MPOTEKaHUs, B3aUMOJICHCTBHE
KOHIICHTPHUPOBAHHOM  Q30THOM  KHUCIIOTBI ¢  MeIpi0  (BO3MOIKHO
MCIIOJIb30BAaHUE BHUAEOMATEPUAIIOB); U3YYEHUE MOJENEH KPUCTANINYECKHUX
peuieTok anmasza, rpadura, ¢yisiepeHa; O3HAKOMJIEHHE C MPOIECCOM
afcopOIlMM  PACTBOPEHHBIX  BEHIECTB  AKTUBUPOBAHHBIM  YIJIEM U
YCTPOMCTBOM NPOTHUBOrasa; IOJy4YeHUue, CcoOMpaHue, paclo3HaBaHUE W
M3y4eHUE CBOMCTB YIJIEKMCIIOrO Ta3a; MPOBEJECHUE KaueCTBEHHBIX PEaKIIMii
Ha KapOOHAT- M CUJIMKAT-MOHBl W M3YyYCHHUE MPU3HAKOB HMX MPOTECKAHUS,
O03HAKOMJIEHUE C MPOAYKIMEHW CHUJIMKATHON MPOMBIILICHHOCTH; PEIICHUE
DKCIEPUMEHTANIbHBIX 3ajlad 1o Teme «BaxkHeilline HeMeTaibl U HUX
COCIMHECHHUS

3 MeTalibl ¥ UX COETUHEHUS
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3.1 |O0mas XxapakTepucTUKa XMMHUECKUX JIEMEHTOB — METAJUIOB HA OCHOBAHUHU
ux TnoNiokeHust B llepumonnueckodl cuUcTeME XUMHUYECKUX 3JIEMEHTOB
JI.N. MenneneeBa u cTpoeHusi aromMoB. (CTpoeHuUE  METaJIOB.
Metamuyeckass CBsI3b M METAJUIMYECKasl KpUCTAIIMYECKash penieTka.
DJIEKTPOXUMHUYECKUAN PsJT HAIIPSIKEHU METaJIOB

3.2 |@Pusuueckne U XHUMHYECKHE CBOMCTBA MeTauioB. OOmMEe CcrocoObl
MoTydyeHus] MeTauioB. [IoHATHE O KOPPO3UU METAUIOB, OCHOBHBIE CITOCOOBI
3alUTHl X OT Koppo3uu. CruiaBsl (CTalb, 4yTyH, JIOPATIOMUHHNA, OpoH3a) U
WX IPUMEHEHHE B OBITY ¥ TIPOMBITINICHHOCTH

3.3  [lenounple MeTayIbl: TIOJIOKeHHE B Ileproauyeckol cucTeMe XUMHUUYECKUX
hnemeHToB J[.MI. MenpaeneeBa; CTpoeHHME HMX aTOMOB; HAaXOXKJICHUE B
npupoje. dusnyeckue M XUMUYECKHE CBONCTBa (Ha MpUMEpe HATpUS U
Kayinsi). OKCUIbI U TUIPOKCUJIBI HATpUs W Kanus. [IpuMeHeHue MeI0uHbIX
METAJUIOB M UX COCTUHCHHUN

3.4 |[lenouHo3eMeNnbHBIE METa/UIbl MarHui W KaJblUHM: IIOJOXKCHUE
B llepunoamueckoin cucreme xumuuyeckux sieMeHToB .M. Menneneena;
CTPOEHHUE MX ATOMOB; HaXOXJ€HUE B npupojae. Ouzndeckue 1 XuMHIECKUE
CBOMCTBA MarHus M Kajapliusa. BakHelmmme coeauHEHHs KanbIlus (OKCH/I,
TUAPOKCH]T, COJM). JKECTKOCTh BOJIBI M CLIOCOOBI €€ yCTPaHEHUS

3.5 |AmomuHuii: monoxkeHue B llepuoamueckoil cucTeME  XMMHYECKUX
hinemeHToB .M. MenaeneeBa; CTpoe€HHE aTOMA; HAXOXKICHUE B IPUPOJIE.
duznyueckne U XMMHUYECKHUE CBOMCTBA almOMUHUA. AM(OTEepHBIE CBOWCTBA
OKCHJA Y TUAPOKCHUIA ATFOMUHUS

3.6 [Kene3o: monoxenue B Ilepuogumdeckori cUCTEME XHMHYECKUX DJIEMECHTOB
JI.1. MeHnneneesa; CTpoeHHE aTOMa; HaXOXAEHHUE B npupone. Pusnyeckue
U XUMUYECKHE CBOMCTBA jkeje3a. OKCHIIbI, THAPOKCHIbI 1 coiu sxeiesa (1)
u xene3a (11l), ux cocras, cBoMCTBa U MOTyYEHUE

3.7 [XuMuYeckuil HSKCIEPUMEHT: O3HAKOMIICHHE C oO0pasllaMH METAIOB H
CIJIaBOB, WX (PU3MYECKUMH CBOMCTBAMH; MU3YUYEHUE PE3YJIbTATOB KOPPO3UU
METAJIJIOB (BO3MOKHO HCIIOJIb30BaHUE BHEOMATEpPUAIOB), OCOOCHHOCTEU
B3aMMOJICUCTBUSL OKCHAA KaJbLUS W HAaTpus C BOJON (BO3MOXKHO
MCIIOJIb30BaHUE BUJIEOMATEPUAIIOB); UCCIIECIOBAHUE CBOMCTB JKECTKOM BOJIBI;
Mpolecca TOpPEHUs Kejle3a B KHUCIOpoAe (BO3MOXXHO HCIIOJIb30BaHUE
BUICOMATEPHUAIIOB); TPU3HAKOB IMPOTEKAHUS KAauyeCTBEHHBIX PEaKIMi Ha
WOHBI (MarHus, KaJbIUs, amoMuHus, muHka, xemeza (1) u xenesa (1),
mvenn (I1); HabmromeHHe W OMHMCAHHE IMPOIECCOB OKPAIIMBAHUS IUIAMEHH

HMOHAMKW  HaATpuA, KaJlusd W KaJlbIHA (BOSMO)KHO HCITIOJIB30BAHUC
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BHUJICOMATEPUAIIOB); HCCJEOBaHUE aM(OTEPHBIX CBOWCTB THIPOKCHIA
QITIOMUHHS Y THUAPOKCHAA ITMHKA; PEIICHUE AKCIEPUMEHTAIBHBIX 3ajay 0
TeMe «Baxaelnme MeTajuibl 1 UX COCIUHEHU

4 XHUMUS 1 OKpY’Karomas cpeaa

4.1 |HoBble maTepualbl U TEXHOJOTUHU. BellecTBa 1 Matepuanbl B IOBCEIHEBHOM
PKU3HU YeJIOBEKA. XUMUsS U 310pOBbE. be3omacHoe MCoIb30BaHNE BEILECTB
1 XMMUYECKHX peakiui B ObITy. [lepBas momolib Ipu XMMUYECKUX 0KOTrax
1 OTPABIICHUSX

4.2 |OCHOBBI  SKOJOTHYECKOHM TpPaMOTHOCTH. XHUMHUYECKOE 3arps3HEHHE
okpyxatomieid cpeapl IIJIK. Poimb XuMHM B pEIICHUHU HKOJOTHYECKUX
npo6isieM. [IpupoaHble HCTOYHUKH YTIIEBOJOPOIOB (Yrojb, IPUPOAHBIN ras,
HE(Th), MIPOIYKTHI UX NEPEPAOOTKH, UX POJIb B OBITY U IPOMBILUIEHHOCTH

4.3 |XuMHUYECKUN HKCIEPUMEHT: HM3y4YeHHE OO0pa3loB  MaTepuanoB (CTEKIIO,
CIJIaBBI METAJUIOB, IOJTUMEPHBIE MaTEPHAIIBI )
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NEPEYEHDb (KOAU®UKATOP) TIPOBEPSIEMBIX TPEBOBAHUN

K PE3YJBTATAM OCBOEHUSI OCHOBHOM OBPA3OBATEJIBHOM
IMPOTPAMMBI OCHOBHOTI'O OBIIIETI'O OBPA3OBAHUS

U DJIEMEHTOB COJAEPKAHUS IO XUMHNU

Jli mpoBeeHNs OCHOBHOI'O IOCYAapCTBEHHOTO 3K3aMeHa o xumuu (Janee — OI'D o
XUMHH) UCHOJb3yeTCsl TMepeueHb (Koau(puKaTtop) MpPOBEpseMbIX TpeOOBaHHUI K
pe3ysibTaTaM OCBOEHHS OCHOBHOW 00pa3oBaTelIbHOM IMPOrpaMMbl OCHOBHOT'O OOUIETO
00pa30BaHMs U FJIEMEHTOB COJEPKAHUSI.

IIpoBepsiembie Ha OI'D o xumMuu TpeOOBAHMSA K Pe3yJIbTATAM OCBOCHUSI OCHOBHOM
0o0pa3oBaTe/IbHON MPOrpaMMbl OCHOBHOI'0 00111er0 00pa3oBaHus

Kon [IpoBepsiembie TpeOOBaHUS K IPEIMETHBIM pe3yJbTaTaM 0a30BOro
IIPOBEPSEMOTO YPOBHSI OCBOEHUSI OCHOBHOM 00pa30BaTEIbHON NpOTrpaMMbl
TpeOOBaHUS OCHOBHOT0 00111eT0 00pazoBanus Ha ocHoBe PI'OC
1 [IpencraBnenue:
1.1 0 TMO3HAaBAa€MOCTH SIBJICHUM MPUPOAbI, MOHUMAHUE OOBEKTUBHOMN

3HAUYMMOCTH OCHOB XMMHMYECKOM HAaYKH KaK o0nacTu COBPCMCHHOI'O
CCTCCTBO3HAHNs, KOMIIOHCHTA 06I[Ieﬁ KYJIbTYPBI H HpaKTHLIGCKOﬁ
JCATCIBHOCTH 4YCJIOBCKA B YCJIOBUAX COBPCMCHHOI'O O6IH€CTB&;
[MOHUMAaHHUC MCCTa XUMHU CPCIU APYIUX CCTCCTBCHHBIX HAYK

1.2 O HAYYHBIX MCTOAAX ITO3HAHH:A, B TOM YHCJIC SKCIICPUMCHTAJIbHBIX U
TCOPCTUUCCKHUX MCTOOAaX HCCICHOBAHHA BCIICCTB MW HU3YUYCHHA
XUMHWYCCKHUX peaKuHﬁ; YMCHHUC HCIIOJIB30BAaTh MOACIIN

JIJISL 00BSICHECHUS CTPOCHHUA aTOMOB N MOJICKYJI

1.3 0 chepax MpodecCHOHAIILHON NEATebHOCTH, CBSI3aHHBIX C XUMHUEH
U COBPEMEHHBIMU TEXHOJIOTHSMHU, OCHOBAHHBIMU Ha JOCTHKEHHUIX
XUMUYECKON HAyKH, YTO TO3BOJIUT OOYYalOIIMMCS paccMaTpuBaTh
XUMUIO Kak cepy cBoe Oymyrieil mpodeccHoHanbHOM AesTeNbHOCTU
W clejaTh OCO3HAHHBIM BHIOOP XMMHH KakK MPO(HIBHOTO MpeaMera
MpU TIEPEX0/Ie Ha YPOBEHBb CPEHET0 OOIIEro 00pa3oBaHUs

2 Brnagenue cucreMol XMMUYECKHMX 3HAHUM U yMEHUE IPUMEHSTH
CUCTEMY XMMHUUYECKUX 3HAHUM, KOTOPAsl BKIIFOYAECT:

2.1 BOKHEUIIIME XUMHUYECKHUE TOHSATHSA: XUMUUYECKHUU DIJIEMEHT, aToM,
MOJIEKYJIa, BEIIECTBO, IPOCTOE U CJIOKHOE BEIIECTBO, OJHOPOJHAS U
HEOAHOPOJHAS CMECh, OTHOCHUTEJIbHBIE aTOMHasi U MOJEKYJspHas
MacChl, KOJIMYECTBO BEILECTBA, MOJb, MOJISIPHAsE Macca, MOJSPHBIMI
00BeM, OKCHJ, KHCIIOTa, OCHOBAaHWE, COJb (CPEaHsIsA), XUMHUUYECKas
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peakuys, peaklUu COCIUHEHHUS, PEAKLUHUH pa3JIOKEHUs, peaKuuu
3aMEIICHMsI, PEaKIMi OOMEeHa, TeryioBoW A(G(EKT peakmuu, 3K30-
1 SHAOTEPMUYECKHE PEAKLUU, PACTBOP, MAacCOBas JA0Js XUMHYECKOTO
HIIEMEHTA B COEUHEHUHU, MAacCOBasl A0JIS U MPOLEHTHAS KOHUEHTpALs
BEIIECTBA B pPAcTBOpPE, SAPO aroMma, JJIEKTPOHHBIM CIOM aToma,
aTOMHasi opOUTalb, paguyc aToMa, BaJICHTHOCTh, CTENIEHb OKUCIICHHUS,
XUMUYeCcKast CBSI3b, ANEKTPOOTPUIIATENILHOCTD, noJisipHas
W HEMoJisipHasi KOBaJEHTHas CBs3b, MOHHAs CBS3b, METaJTMYecKas
CBS3b, KPUCTAJUTMYECKAs pelleTKa (aTOMHasl, MOHHAsI, METaJuInyecKas,
MOJICKYJISIpHAsl), UOH, KaTHOH, aHMOH, 3JIEKTPOJUT U HEIICKTPOJIHUT,
AIEKTPOJIUTUYECKAs JHMCCOLMAlMsA, pEeaKkIMd HOHHOrO OOMeHa,
OKHUCIUTEIBHO-BOCCTAHOBUTEIbHBIE peakuuu, OKHUCJIUTENIb U
BOCCTAHOBUTEIb, OKUCICHHWE W BOCCTAHOBIIEHHE, 3JEKTPOJIU3,
XUMUYECKOE paBHOBeCHE, OOpaTUMble U HEOOpaTUMBbIE pEaKIIHH,
CKOpPOCTh XMMHYECKOW peakuuu, Kartamusarop, IIJAK, xoppozus
METaJUIOB, CILJIaBbI

2.2 OCHOBOIIOJIAraloIMe 3aKOHbl XHWMHUHU: 3aKOH COXPAHEHHUS MacCChl,
nepuoandeckuii  3akoH .M. MenzaeneeBa, 3aKOH TMOCTOSIHCTBA
COCTaBa, 3aKOH ABOrajipo

2.3 TEOPUU XUMUHU: ATOMHO-MOJIEKYJISIpHASI TEOpHsi,  TEOpus
PICKTPOTUTHICCKON TUCCOITUAITAN

3 Brnanenue oCHOBaMu XMMHUYECKON TPaMOTHOCTH, BKITFOUAFOIIEH :

3.1 YMEHHUE NIPaBUIBHO MCIIOJIb30BATh N3yUYECHHBIE BEIIECTBA U MATEPUAIBI
(B TOM 4Yucie MUHEpalbHbIE YAOOpPEHUs, METaUlbl M CIUIABBI,
MPOJYKThl MEpepadOTKU MPUPOJIHBIX HCTOYHUKOB YTJIEBOJOPOIOB
(yrns,, mpuponHoro rasa, HedTu) B OBITY, CEIbCKOM XO3SIMCTBE,
Ha MPOM3BOJICTBE U TOHMMAaHUE 3HAYEHUS KUPOB, OEIKOB, YIIEBOIOB
ISl OpraHU3Ma YeJIOBEKa; YMEHUE MPOTHO3UPOBAThH BIMSHUE BEILIECTB
1 XUMUYECKHUX IPOLIECCOB HA OPraHM3M YEJIOBEKAa U OKPYKAIOLIYIO
[IPUPOJIHYIO CpELy

3.2 YMEHUE MHTETPUPOBATh XMMHUYCCKHUE 3HAHUS CO 3HAHHUSMH JPYTHX
Y4E€OHBIX MPEIMETOB

3.3 HaJU4KMe OMbITa padOThl C PA3IMYHBIMU MCTOYHUKAMU WH(OOpMAIUU
Mo XWUMUU (Hay4YHas W HAy4YHO-TIOMYJISpHAS JUTEparypa, CIOBapH,
CIIPAaBOYHUKH, HHTEPHET-PECYPCHI)

3.4 yMEHHE OOBEKTUBHO OIICHMBATh HH(OPMAIIMIO O BEIIECTBAaX, HX
NPEBPAIICHUSX W TPAKTHYECKOM TNPUMEHCHHHM W yMCHHUE
MCTIOJB30BAaTh €€ JUIsl PEIICHUs yueOHO-TT03HABATENbHBIX 3a/1a4
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4 Bianenne OCHOBaMHM NOHSTUWHOIO anmapara W CHUMBOJIAYECKOTO
SI3BIKA XUMUHU JIsI COCTAaBJICHHS (HOPMYJ HEOPTaHWUYECKHX BEIIECTB,
YPAaBHEHHM  XUMHYECKUX  PEAKIUWd; OCHOBAMU  XHMHYECKOU
HomeHknaTyphl (IUPAC u TpuBHaiibHOI)

5 YMeHne OOBACHATH CBSI3b IIOJIOKCHUS JJIEMEHTa B HCpHOIIH‘JGCKOfI
CUCTCMC C YHUCIOBBIMH XapPaKTCPUCTHUKAMU CTPOCHHUA aTOMOB
XUMHUYCCKHUX JJICMCHTOB (COCTaB n 3apsaa daapa, 0611166 quCJIo
3J'I€KTpOHOB), pacinpCaciicCHUCM JOJICKTPOHOB II0 J3HCPICTHUYCCKHUM
YPOBHAM aTOMOB IICPBBIX TPCX IIEPUOJ0B, KAJINA N KaJIbIIHA

6 HpeI[CTaBJ'IGHI/IC 0) HGpHO,HHqGCKOﬁ 3aBUCHMOCTH CBOMCTB XMMHYECKHX
DJICMCHTOB (pazmyc aTroMa, BHGKTpOOTpI/II_[aTGJIBHOCTB), IIPOCTBIX U
CJIOJKHBIX BCIICCTB OT IIOJIOXKXCHHA JJICMCHTOB B HepHOI[quCKOﬁ
CHCTCMC (B MaJIbIX IICPHUOAaX U I''IaBHBIX Honrpynnax) H 3JICKTPOHHOI'O
CTPOCHHUA aTOMA

7 YMeHue kiaccuuimpoBath:
7.1 XUMHYECKHE DIICMCHTHI
7.2 HEOPraHUYECKHUE BEIECTBA
7.3 XUMUYECKUE PEAKIIUU
8 YMeHne OnpeensiTh:
8.1 BaJICHTHOCTh W CTETICHb OKHCIICHUS XUMHYECKUX JJICMEHTOB, 3apsiI
MOHA
8.2 BHJ XHMHYECKOH CBSI3M M THUN KPUCTALIMYCCKOW CTPYKTYPBI

B COCANMHCHUAX

8.3 XapaKTep CPeIbl B BOJHBIX PACTBOPAX BEIIECTB (KUCIOT, OCHOBAHMIA)
8.4 OKHCJTUTENb U BOCCTAHOBUTEITH

9 YMeHue XxapakTepru3oBaTh (PU3NYECKUe U XUMUUYECKHE CBONCTRA!
9.1 MPOCTBIX BEIIECTB (KUCIOPOJ, O30H, BOJOPOJI, TpaduT, anmas,

KpemMHui, azor, docdop, cepa, XJIop, HATpUH, Kalul, MarHui,
KaJIbIIMK, aTFOMUHUM, J)KEJIE30)

9.2 CJIOKHBIX BEILECTB, B TOM 4YHCIE WX BOJHBIX PacTBOpPOB (Boja,
aMMHaK, XJOPOBOJOPOJ, CEPOBOAOPOM, OKCHUIBI W THUIPOKCHJIBI
MetaioB | — A rpymnm, amomunus, meau (Il), muHka, skenmesa
(I u 1), oxcuasr yriepoaa (11 u 1V), xpemuus (1V), azora u dpochopa
(I u V), cepor (IV u VI), cepaucras, cepHas, a30TuUCTasi, a30THas,
docdhopHas, yroiapHas, KpeMHUEBAsE KUCJIOTA U UX COJIH)
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9.3 [IPOTHO3UPOBaTh M XapaKTepU30BaTb  CBOMCTBA  BEILECTB
B 3aBHCHMOCTU OT UX COCTaBa M CTPOCHMS, MPUMEHEHHUE BEIIECTB B
3aBUCUMOCTH OT UX CBOICTB, BO3MOXHOCTH MPOTEKAHHUS XUMHUECKUX
MPEBPALICHUI B PA3JIMYHBIX YCIOBUSIX

10 'YMEHHE COCTABIATh MOJIEKYJIIPHBIE 1 MOHHBIE YPAaBHEHUS PEaKLUN,
B TOM YUCJIE:

10.1 peakIuii HOHHOTO OOMeHa
10.2 OKHCITUTENBHO-BOCCTAHOBUTEIBHBIX PEAKIIHIA
10.3 WLTIOCTPUPYIOIINX ~ XUMHUYECKHE CBOMCTBA W3YYCHHBIX KJIacCOB

(rpymim) HEOPraHUYECKUX BELIECTB

10.4 MOATBEPKIAIOIINX TEHETUUECKYIO B3aUMOCBSI3b MEXK/TY HUMU
11 'YMeHHe BBIYUCIATH (IPOBOAUTH PACUETHI):
111 OTHOCUTEJIBHYK0 ~ MOJIEKYJISIDHYIO M MOJISIPHYIO MAacChl BEIIECTB,

MaCCOBYIO OO0 XUMHUYCCKOI'O 3JICMCHTA B COCANMHCHUU

11.2 MACCOBYIO JIOJIIO BEILIECTBA B PACTBOPE,
11.3 KOJINYECTBO BEILIECTBA U €r0 MacCy, 00beM ra3oB
114 [0 YPAaBHEHUSM XHMMHYECKHX PEAKUUA M HAXOAHUTh KOJUYECTBO

BEIIECTBA, 00BEM U MACCy PEareHTOB HJIA MPOYKTOB PEaKIIUu

12 Biianenue (3HaHHE OCHOB):

12.1 OCHOBHBIMU  METOJIaMM  HAy4YHOTO  TO3HaHuA  (HabOmroneHue,
M3MEpPCHHE, SKCTICPUMEHT, MOJICITMPOBAHNE) TIPH U3YICHHUH BEIICCTB 1
XUMUYCCKUX  SBJICHWH, yMeHHE cQopMyIupoBaTh MpodiIeMy U
MPEAJIOKUTD ITYTH €€ PeIIeHUs

12.2 Oe3omacHOil  pabOThl ¢ XMMHUYECKMMH  BEUIECTBAMH, XUMHUYECKOU
MOCyI0M U J1abOpaTOPHBIM 000PYA0BAHHUEM

12.3 MpaBHJIaMy 0€30MacHOro 0OpaIeHUs C BEIeCTBAMHU, UCTIOIb3YEMbIMU
B TIOBCETHEBHOM KU3HU, MTPaBUJIAMU TIOBEJICHHUS B LIETSAX COEpEKEHUS
310POBbSl M OKPYXKAKOLIEW NPUPOAHOU CpENbl; TOHUMAHUE Bpeaa
(omacHOCTH) BO3JACHCTBUS HA KUBBIE OPTaHU3MBI OMPEACTICHHBIX
BEIIECTB, CIIOCOOOB YMEHBIICHUS U NPEIOTBPALICHHUS] WX BPEIHOTO
BO3/ICUCTBUSA

13 Hanmuune npakTuyeckux HAaBBIKOB IUIAHUPOBAHHS U OCYLIECCTBIICHHUS
CIEIYIOINX XUMAYECKUX IKCIIEPUMEHTOB:
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13.1 M3y4eHHUE W ONHcaHue (PU3NYECKUX CBOMCTB BEIIECTB; O3HAKOMJICHHE
C (bU3HIeCKUMU 5 XUMUYECKUMU SIBJICHUSMU, OIIBITEI,
WJUTFOCTPHUPYIOITUE PU3HAKHA MPOTEKAHUS XUMUIECKUX PEAKITUI

13.2 M3y4eHUE CITIOCOOOB pa3ieIeHUs] CMecel

13.3 [OJIy4eHUE KUCIOPOJA U U3YyYEHHUE E€r0 CBOMCTB; MOJTYyYEHUE BOAOPOIa
M U3yYECHHE €r0 CBOMCTB; MOJIYYEHHE YTJIEKHCIIOrO Ta3a U HU3y4YeHUe
€ro CBOMCTB; MOJTy4YEeHUE aMMUaKa U U3yYeHHUE ero CBOMCTB

13.4 [PUTOTOBJICHUE  PACTBOPOB C OIPEACIICHHOM MacCOBOM  JOJIeU
PaCTBOPEHHOI'O BELIECTBA

13.5 IPUMEHEHUE WH]JIMKaTOPOB (;makmyca, METUJIOPAHKA
u (enondTanenHa) A OnpeaesieHUus XapakTepa Cpeibl B pacTBOpax
KHUCJIOT U IIEJI0YEn

13.6 WCCIICIOBAaHNE ¥ OIMCAaHHUE CBOWCTB HEOPraHWYECKUX BEIIECTB
Pa3IMYHBIX KJIACCOB; M3YYCHUE B3aUMOJICHCTBHS KUCIIOT C METAJIaMH,
OKCHJIaMH  METAJUIOB,  PAacTBOPHUMBIMH ¥  HEPAaCTBOPUMBIMHU
OCHOBAHUSIMH, COJISIMH; TIOJTY4YCHHE HEPaCTBOPUMBIX OCHOBAHUM;
BBITECHEHHE OJIHOTO MeTalyla JpPYrMM W3  pacTBOpa  COJIH;
fccienoBaHie aMQpOTEPHBIX CBOWCTB TUAPOKCHIOB AaTIOMUHHS U

[TUHKA
13.7 pelIEHNUEe SKCIIEPUMEHTAIBHBIX 33/1au 1Mo TeMaM: «OCHOBHBIE KJIACChI
HEOPraHUYECKUX COEUHEHUIN; «INEKTPOIUTHYECKAS

nucconmanusay; «BaxHelmnyne HEMETaUIbl MW HUX COCAUHCHUS,
«BasxkHeHIe MeTallIbl U UX COSTUHEHUS)

13.8 XUMUYECKUE AKCHEPUMEHTHI, WJUTIOCTPUPYIOLIUE MpU3HAKU
MPOTEKaHUsl PEeakiMii MOHHOTO OOMEHa; KaueCTBEHHBIC PEaKIuu Ha
MPUCYTCTBYIOIIME B BOJHBIX PAcTBOpax HOHBI: XJIOpUA-, OpoMHI-,
nonuna-, cyinedar-, ¢docdar-, KapOOHAT-, CHIMKAT-aHUOHBI,
THJIPOKCH/I-MOHBI, KATHOHBI aMMOHHS, MarHus, KaJbIlHsl, aTFOMUHHUS,
kenesa (2+) u xenesa (3+), meau (2+), HUHKA

14 YMmenue:

14.1 pPENCTaBIATh PE3yJbTAaThl 3KCIepUMeHTa B (opMe BBIBOJOB,
NTOKa3aTeNbCTB, TpaUKOB W TaOMUI M BBIABIATH SMIUPUUYECKUE
3aKOHOMEPHOCTH

14.2 YCTaHABJIMBAThH CBS3M MEXKIY pPEaIbHO HAOIIOJaeMbIMU XUMUYECKUMHU

SBJICHUAMU W IIpOLOCCCaMM, IIPOUCXOOAIIIMMHA B MaKpO- 1 MUKPOMHUPC,
OOBSICHATD IMPHUYNHBL MHOFOO6paBI/I${ BCIICCTB
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Hepeqeﬂb 3JIEMECHTOB COJICPKAHUSA, IPOBECPACMbBbIX HA OCHOBHOM IroCyiapCTB€HHOM
IK3aME€HE 110 XMMHUH

Kon [IpoBepsieMbld AIEMEHT COAEPKAHUS

1 HCpBOHaanBHBIe XUMHUYCCKHUEC ITOHATHA

1.1  Yuctsle BemecTBa 1 cMecu. CriocoObl pa3iesieHus CMecei

1.2 ATOMBI H MOJICKYJIBI. Xumuueckue 3J1eMEHThl. CHMMBOJIBI XMMHUUYECKHX
DJICMCHTOB. HpOCTI)IG N CJIOXXHBIC BCIICCTBA.

1.3 | Xummuueckas (opmyna. BaleHTHOCTP aTOMOB XMMHYECKHUX 3JICMCHTOB.
CrerneHp OKHUCIICHUS

14 3aKOH MOCTOSHCTBA cocTaBa BemlecTB. OTHOCUTEILHAS aTOMHAs Macca.
OTHOcUTENbHAsT MOJIEKYyJIApHas Macca. MaccoBasi A0 XUMHUYECKOTO
DIIEMEHTA B COCIMHEHUM

1.5 |[KonuuectBo BemecTBa. Mosib. ModsspHast Mmacca. MoJisipHbIif 00BEM Ta30B.
B3anMOCBsI3b KOJIUYECTBA, MACCHI U YMCIIA CTPYKTYPHBIX €UHUIL BEIICCTBA

1.6 | ®Ousmyeckue U XUMUYECKHUE SIBICHUSA. XUMHUUECKasi PEaKIUs U €€ MPU3HAKU.
3aKOH COXPAHEHUSI MACCHI BEMIECTB. XUMHUYECKHE YPABHEHUS

2 [leprnonnueckuit 3akoH u [lepuoguueckas cucremMa XMMAYECKHUX DJIEMEHTOB
JI.1. MenneneeBa. CTpoeHUE aTOMOB

2.1 [[lepuogmueckwmii 3akoH. [leproamueckas cuctemMa XMUMUYECKUX IJIEMEHTOB
JI.1. Menneneea. [lepuoasl u rpynmbl. @U3HYECKAN CMBICH MOPAIKOBOTO
HOMEpa, HOMEPOB NIEPUO/IA U TPYIIIIBI DJIEMEHTA

2.2  |Ctpoenne aromoB. CocTaB aTOMHBIX siiep. M3oTonbl. DnekTponsl. CTpoeHwHe
HIIEKTPOHHBIX O0O0JOYEK aTOMOB MEpBBIX 20 XUMHUUYECKUX JJIEMEHTOB
[Iepuoanueckont cuctemsl .M. Menneneesa

2.3 [3aKOHOMEpPHOCTH B M3MEHEHHUM CBOWMCTB XUMHYECKHUX JJIEMEHTOB MEPBBIX
Tpex IIEPUO/JIOB, KaJus, KaJbLHS (panuyca aTOMOB,
HIIEKTPOOTPULIATENBHOCTH, METAJUIMUECKUX U HEMETAJUIMYECKUX CBOWCTB) U
MX COCAUHEHUM B COOTBETCTBUH C TIOJIOKEHUEM DJIEMEHTOB B
[leproiM4eCKON CUCTEME U CTPOEHUEM KX aTOMOB

3 CtpoeHue BelecTBa

3.1 [Xumunueckas cBsi3b. KoBasieHTHas (ToyisipHas W HEMOJSIPHAS) CBSI3b.
DJIEKTPOOTPHUIIATEILBHOCTh ~ XUMHUUYECKUX  dJIeMEHTOB. VoHHasi  CBS3b.
MeTtamnnueckas CBA3b
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3.2 [Tumbl KpPUCTAJUIMYECKUX PEHIETOK (aTOMHas, WOHHAs, METa/UIMYecKas),
3aBUCUMOCThH CBOMCTB BEIlIECTBA OT TUIA KPUCTAJUTMUYECKON PElIeTKH U BUAA
XAMUYECKOU CBS3U

4 BaxHelmme npeacTaBUTENM HEOPTAaHUYECKUX BenlecTB. Hemeraiuibl u ux
coeMHEHNA. MeTaJuibl U UX COEIUHEHUSI

41 [Knaccudwukaius 1 HOMEHKIATypa HEOPTaHWYECKUX COCIMHEHHUM: OKCHJIOB
(coneobpa3yromue: OCHOBHBIE, KHUCIJIOTHBIE, am(doTepHBIC)
U HECoJIeo0pa3yoIre; OCHOBaHMH (II[EJIOYN U HEPaCTBOPUMBIC OCHOBAHNSA);
KUCTIOT (KUCTIOPOJICOIepIKAle M OECKHCIOPOJHBIE, OJHOOCHOBHBIE H
MHOT'OOCHOBHBIC); COJiel (CpeaHUX U KHUCIIBIX )

4.2 | ®Ousznyueckwe M XMMHYECKHE CBOMCTBA MPOCTHIX BEIICCTB-HEMETAIIIOB:
BOJ0OPO/Ia, XJIOPA, KUCIOPOJa, CEPhI, a30Ta, (pochopa, yriiepoaa, KpeMHUS

4.3 |®usnyeckwe M XUMHUYECKHE CBOMCTBA MPOCTHIX BEIIECTB-METAILIOB: JTUTHS,
HATpUsS,  Kajaus, MarHus ¥  KajiblUs,  QJIIOMUHUSA,  Kejesa.
DNEKTPOXUMHUUECKUH Pl HAIPSKEHUN METaIIOB

44  |Ouzmyeckue U XUMHUYECKHE CBOICTBA BOJOPOJHBIX  COCIUHEHUI
HEMETAJUIOB: XJIOPOBOJAOPO/Ia, CEPOBOIOPO/IA, aMMHUAKA

45  |Dusnueckne M XMMHYECKHAE CBOWCTBA OKCHIOB HeMeTauioB: cepsl (1V, VI),
azora (Il, 1V, V), dochopa (I, V), yrmepoma (I, 1V), kpemuus (V).
[TosrydeHrEe OKCHI0B HEMETAJIJIOB

46 |[Xummueckue cBoricTBa okcuaos: metamioB |A — A rpymm, nuHka, menu
(1) m xxenesa (I, 11). [ToydeHne OKCHIOB METAJIJIOB

4.7 [XuMuuyeckwe CBOWCTBA OCHOBaHMA #  aMOTEPHBIX THUIAPOKCHIOB
(Ha mpuMepe THUAPOKCUIOB aIOMUHUS, Kejne3a, IuHKa). [lomydenue
OCHOBAaHHMH M aM(OTEPHBIX THAPOKCHUIOB

4.8 |O0umme XUMHUYECKHE CBOMCTBa KHCJIOT: XJIOPOBOJIOPOIHOM,
CEpOBOJIOPOTHON, CEPHUCTOM, CEPHOM, a30THOH, (HOoChHOPHON, KPEMHHEBOM,
yroiabHOU. OcoOble XMMHYECKHE CBOMCTBA KOHIICHTPUPOBAHHOW CEPHOU U
a30THOM KUCIOT. [lonyuenne kucimor

4.9 |O6mue xuMruueckue cBoicTBa cpeux coneit. [lonmydyenue coneit

410 [lomyuenue, coOupaHue, paclio3HaBaHHE BOJOPOJA, KUCIOPOIa, aMMHUAKa,
YTJIEKUCIIOTO Ta3a B JabopaTopuu

411 [[lomyuyeHne aMMHaKa, CEPHOM M a30THOW KUCJIOT B MPOMBIIIIEHHOCTH.
OO611re crocoObl MOTYYEHUsI METAJIOB

412 |['eHetrnyeckas CBsI3b MEXIY KJIaCCAMH HEOPTaHUYECKUX COSAMHECHUN

5 XUMUYECKHUE PEaKITUU
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5.1

Knaccudukanus XUMUYECKUX pEaKIUil IO pa3IMYHbIM MpU3HAKAM: [0
YUCIy M COCTaBy YYacTBYIOIIMX B PEAKIUU BEIIECTB, IO TEIIOBOMY
A exTy, M0 N3MEHEHHIO CTETICHEH OKUCIICHHSI XUMHUYECKHUX JIEMEHTOB

5.2 [TermoBoit 3h(}EeKT XMMUYECKOW pPEeaKIuu, TEPMOXUMUYECKHUE YPaBHEHUS.
JK30- ¥ SHJOTEPMUUYECKHE pEeaKI. TepMOXUMUUECKIE YPAaBHEHUS

5.3  |OKUCAUTENHEHO-BOCCTAHOBUTEIHHBIC peaxiuu. Oxucnurenu
W BOCCTaHOBHUTENTW. IIpomecchl  OKHWCICHHS W BOCCTAaHOBJICHHS.
DNEKTPOHHBIN OaTaHC OKHCIUTEIFHO-BOCCTAHOBUTEIILHON PEeaKIIuu

54 [Teopust  DNEKTPOIUTHYECKOW  nuccoruanuu.  KaTUOHBI,  aHUOHBI.
ONEKTPOJIUTEI W HEdEKTponuThl. CWibHBIE € Ccla0ble  AJICKTPOJIUTHI.
CterneHnb TUCCOIaIuu

5.5  |Peakuuu HOHHOTO OOMEHa. Y CJI0BHS MPOTEKAHUS PEAKIIM HOHHOT'O OOMEHa,
MOJTHBIE ¥ COKPAIIICHHBIE HOHHBIEC YPABHCHHS PEaKITUit

6 XUMHSI U OKpYXarolas cpeaa

6.1 |BemecTBa W Marepuaibl B MOBCETHEBHON >KM3HM 4YelOBeKa. besomacHoe
MCITOJIb30BAHNE BEIECTB U XMMHYECCKUX PEaKIUid B JIaOOpaTopuu U OBITY.
[lepBast MOMOIIb MPU XUMUYECKUX 0KOTAX M OTPABICHUSIX

6.2 |[Xumudeckoe 3arpsA3HEHHE OKpyXaromieh cpeapl (KUCIOTHBIC OXKIIH,

3arpsi3HEHHE MOYBBI, BO3/JAyXa U BOJOEMOB), CIIOCOOBI €ro Mpea0TBPAILCHUS
[IpenenvHas pomyctumasi koHueHtpauus BemectB (IIJIK). Ponp xumuwn
B PEIICHUM 3KOJIOTMYECKHX MpoOjeM. YCuieHHe MapHUKOBOro 3@dekra,

paspymcHruC 030HOBOTO CJIOA
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6.3

[Ipumenenue cepsl, a3ota, pocdopa, yriepoaa, KpeMHUS U UX COCTUHEHHIA
B OBITY, MEIUIIMHE, IPOMBILIUICHHOCTH U CETTLCKOM XO03stiicTBe. [Ipumenenue
METaJIJIOB U CIUIaBOB (CTalb, YYTyH, IIOPAIFOMHUHHMMA, OpoH3a) B OBITY U
MPOMBIIIUICHHOCTH WX COoequHeHWd. [loHSITHE O KOppO3WH METaslIoB,
OCHOBHBIE CITOCOOBI 3aLTUTHI UX OT KOPPO3UU

6.4  [IpupoaHbie UCTOYHUKH YTIIEBOJOPOAOB (Yroyib, IPUPOAHBIA Ta3, HEDTH),
MPOIYKTHI X TTepepadoTKu (OCH3WH), KX POJIb B OBITY M MPOMBINIJICHHOCTH

6.5 [[lepBoHavambHBIC IOHATHS 00 OPTAHUYCCKUX BEIIECTBAX KAK O COCITUHEHUSIX
yriaepoja (MeTaH, 3TaH, STUJIEH, alleTWIEH, 3TAHOJ, TJIUIEPUH, YKCyCHAas
kucioTta). [loHaTre 0 OMOJOTMYECKH BaXKHBIX BEILIECTBAX: JKUpax, OelKax,
yIIeBOAaX — M UX POJIU B )KU3HU YEJIOBEKa

7 Pacuersr:

7.1  |no popmynam XUMHYECKUX COETUHEHUIN

7.2  [Maccel (MacCOBOW) JOJM paCTBOPEHHOTO BEIIECTBA B PACTBOPE

7.3  |[MO XMMHYECKUM ypaBHCHUSIM
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YYEBHO-METOJAUYECKOE OBECIEYEHUE OBPA30BATEJLHOIO
MPOLIECCA
OBSI3ATEJLHBIE YYEBHBIE MATEPHUAJIBI JIUISI VUEHUKA

» Xumus, 8 knacc/ 'abpuensa O.C., OctpoymoB N.I'., Cnagkos C.A.,
Axunonepnoe o6mectBo «M3narensctBo «lIpocBemienner
» Xumust, 9 kimace/ I'abpuensa O.C., Octpoymos W.I'., Cnaakos C.A.,

Axunonepnoe o6mectBo «M3narensctBo «lIpocBemienne

METOANYECKHUE MATEPHUAJIBI 1JIS1 YUUTEJIA

["abpuensn, O. C. Meroauueckoe nocobue k yueonuky O. C. 'aGpuensna
«Xumus». 8 Kiacc

IMa6puensn, O. C. Meroauueckoe nocooue k yueonuky O. C. 'abpuensina

«Xumusay. 9 kiacce

HUP®POBBIE OBPA3OBATEJIBHBIE PECYPCbBI U PECYPCBI CETH
UHTEPHET

Enunas kosteknus nudpoBeIX 00pa3oBaTebHBIX pecypcos http://school-
collection.edu.ru

denepanbHbIN EHTP WHOOPMAITMOHHO-00pa3oBaTebHBIX pecypcoB (PLINOP)
http://fcior.edu.ru

Buptyansnas Xumndeckas [lkosa http://him-school.ru
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