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PaGouasn nporpamMma CoCtaBJ/JI€CHA HA OCHOBE CJICAYIOIIUX TOKYMECHTOB:

1.®enepanbrOTO 3aK0HA OT 29 nexadps 2012r. No273-D3 «O6 oOpazoBaHuu B
Poccuiickoit @eaepanun» (C UBMEHEHUSIMU U IOTIOTHEHUSMM ).

2.DenepanbHOrO0 TOCYAAPCTBEHHOTO  00pa30BaTENbHOIO CTaHAApTa OCHOBHOIO
oOmiero oOpa3oBaHus, YTBEPKIEHHBIN MpukazoM MuHoOpHayku Poccuu ot
17.12.2010 Ne 1897 (c u3BMEHEHUSIMU U IOTIOJTHEHUSIMHU ).

3. IIpukaza MunucrtepctBa npocseuienus Poccuiickoii @eaepaunn ot 26.06.2025
Ne 495 «O06 yrBepxaeHnn GeaepaabHOTO IepPeUHs YICOHUKOB, TOMYIICHHBIX

K MCIOJIb30BAHUIO TIPU PeaM3alMi UMEIOIINX FOCYIapCTBEHHYIO aKKPEIUTALIUIO
o0pa3oBaTeIbHBIX MTPOTrPAMM HAYAJILHOTO 00IIEro, OCHOBHOTO OOIIETO, CPETHETO
oO1rero o0pa3oBaHus OpraHU3AIUSIMU, OCYIIECTBISIOIIUMU 00pa30BaTEIbHYIO
JEATEIIbHOCTh, U YCTAHOBJIICHUU MIPEAEIBHOTO CPOKA UCIIOIB30BaHUS
UCKIIFOUCHHBIX YYCOHUKOB U pa3pabOTaHHBIX B KOMIUIEKTE C HUMH YYEOHBIX
OoCOOMiA.

4. Yueonoro miana MOY Cremacckoit COII umenu I'epos CoBerckoro Coro3a
A.C. I'pumnna Ha 2025-2026 y4eOHblii 10/, yTBEP>KIESHHOTO MPUKA30M JTUPEKTOPa
mkoJsl, mpukas Nel68ot 01.09.2025.

5. O6pa3oBaTeapHOM IporpaMMbl OCHOBHOT'O 00I111er0 00pazoBanus MOY
Cremacckoii COII umenn I'epost Cosetrckoro Coroza A.C. ['pummna.
6.Canurapubix mpaBuil CII 2.4.3648-20 «CaHUTapHO-3MIUIEMHOIOTHYECKUE
TpeOOBaHMs K OpraHU3alMUsIM BOCIUTAHUS M OOy4YEeHHs, OT/IbIXa U O30POBIICHUS
JeTed M MOJIOJEXKHW»,  YTBEPXKACHHBIX  MOCTAaHOBJEHHWEM [ J1aBHOTO
roCyJapCTBEHHOTO caHuTapHOro Bpadya Poccuiickonn @enepanun ot 28.09.2020 Ne
28 (manee — CII 2.4.3648-20).

7.Canutapubix mnpaBusl u  HopMm CanlluHa 1.2.3685-21 «I'uruenuueckue
HOPMAaTUBBI M TPeOOBaHUS K 0OeCIeueHUI0 0€301macHOCTH M (MIH) O€3BPEIHOCTH
JUIsT YeloBeKa (aKTOpPOB Cpelbl OOUTAHUS», YTBEPKIACHHBIX IOCTAHOBICHUEM
['maBHOrO TOCYIapCTBEHHOTO CaHUTAPHOro Bpada Poccuiickonr denepaunu OT
28.01.2021 Ne 2 (nanee — CanlluH 1.2.3685-21).

8. ®enepanbHOl pabouelt mporpaMMbl OCHOBHOTO OOIIEr0 00pa3oBaHus « XUMHUS
(6a30BbIN ypoBEeHB) i 8-9 KiaccoB 00pa3oBaTeNIbHBIX OpraHu3aluii. MockBa -
2025 roxn

[Iporpamma opreHTHpOBaHA Ha HCTIOIb30BaHNE YUCOHNKA: YUeOHUK XuMmus, 9
kiacc/ O.C.I'abpuensa, U.I'. OctpoymoB, C.A. CnakoB U ApyTHe; MO peaaKiueit
O.C.I'abpuensH, AkimonepHoe obmiectBo «M3marenscTBo «lIpocBerieHre
2024r.



MNOACHUTEJIBHASA 3AIINCKA

[Iporpamma 1O XMMHM Ha YpPOBHE OCHOBHOTO o0OIero oOpa3oBaHuUs
COCTAaBJICHA Ha OCHOBE TpeOOBaHUN K pe3yibTaTaM OCBOEHHUS OCHOBHOM
o0pa3oBaTeaLHOM MPOrpaMMbl OCHOBHOTO OOIIEro 00pa3oBaHus, IPEICTABICHHBIX
B ®I'OC OOO, a Takxke Ha OCHOBe (enepaibHON paboyeil mporpamMmbl
BOCITUTAHUS U C YYETOM KOHIEIIIUU MPENoAaBaHusi yaeOHOro npeamera « XuMush»
B 00pa3oBaTeNbHBIX opranu3anusx Poccuiickoit denepanum.

[Iporpamma 1Mo XuMuM Na€T MPEJCTaBICHUE O LENsAX, OOIIeH cTpaTeruu
oOyueHusi, BOCIUTAHUS M PA3BUTUSA OOYYAIOIIUXCS CPEACTBAMH Y4eOHOTO
npeaMera, yCTaHABJIMBAET 00s13aTeNbHOE peAMETHOE coJiepKaHue,
MpeAyCMaTPUBAET PACIpPEIEICHUE €ro IO KiaccaM M CTPYKTYpUPOBAaHHE IO
pa3denaM M TeMaM IPOrpaMMbl MO XUMHH, ONPEAENSIET KOJIUYECTBEHHBIE H
KaueCTBECHHbIC XapaKTePUCTUKHU COJIepKaHuUs, PEKOMEHIYEMYIO
MOCJIEAOBATEILHOCTh HM3YYEHHUS XUMHU C Yy4€TOM  MEXKIPEIAMETHBIX U
BHYTPHUIIPEIMETHBIX  CBSI3€H, JIOTMKM y4eOHOTrO  mpoliecca, BO3PACTHBIX
OCOOEHHOCTEW  O00ydYarolmuxcsi, ONpenensieT BO3MOXKHOCTH TMpeaMeTa  JUIs
peanuzanuu TpeOOBaHUN K pe3yibTaTaM OCBOCHHUS OCHOBHOM 00pa3oBaTebHOU
MporpaMMbl Ha YPOBHE OCHOBHOTO OOIIETO 00pa3oBaHMs, a TaKKe TPEOOBaHUN K
pe3yapTaraM 00y4YeHUs] XUMUU Ha YPOBHE LI€JIEW U3y4YeHUs IpeaMEeTa U OCHOBHBIX
BUJIOB Y4EOHO-ITO3HABATEILHON JEATETbHOCTH O0O0YyYaromerocs MO OCBOCHHIO
y4eOHOTO CO/ICpKaHMS.

3HaHMEe XWMHH CIY>)KUT OCHOBOM Juisi (hOPMHUPOBAHUS MHPOBO33PECHUS
oOyyJaromierocs, ero MpeACTaBICHUM O MaTEePUATBLHOM EIUHCTBE MHUpPA, BAXKHYIO
pOJib UTpaOT (POpMHUPYEMbIE XMUMHUEH MPEICTABICHUS O B3aUMOIPEBPAIIECHUSIX
PHEPTrUM M 00 HBOJIIOIMHU BEIIECTB B MPHUPOJE, O MyTSAX PEIICHHS TIO0ATbHBIX
npoOJieM yCTOMYHMBOTO PAa3BUTHS UYEIIOBEUECTBA — CBHIPHEBOH, SHEPreTHYECKOM,
MUIIEBON U SKOJIOTHYECKON 0€30MacHOCTH, MPOOIeM 31paBOOXPAHEHUS.

N3ydyeHnne xumuu:

CIOCOOCTBYET  pealiu3alldd  BO3MOXXHOCTEM  JJii  CaMOpa3BUTUA U
dbopMHpOBaHUS KYJIbTYphI JIMYHOCTH, €€ 00111el U QyHKIIMOHATLHON TPaMOTHOCTH;

BHOCHUT BKJIaJ| B (DOPMUpOBAHUE MBIIUICHUS U TBOPUYECKUX CIOCOOHOCTEM
oOydJarommxcsi, HaBBIKOB HMX CaMOCTOATEJIbHOM y4eOHOW  JesATEeTbHOCTH,
OKCIIEPUMEHTAIIbHBIX M HCCJIEIOBATEIbCKUX YMEHHUM, HEOOXOIMMBIX KaK B
MOBCEHEBHOM JXKM3HU, TaK U B TPO(PECCHOHATILHOM eI TEIbHOCTH;

3HAKOMHUT CO CHEeMU(UKONW HAYYHOTO MBINIJICHUS, 3aKJIaJbIBAET OCHOBBI
LETTOCTHOTO B3IJIsia HA €JUHCTBO MPUPOABI U YEIIOBEKA, SABJISIETCS OTBETCTBEHHBIM
ATAroM B OpMHUPOBAHUHU €CTECTBEHHO-HAYYHOU TPaMOTHOCTH 00YYaIOIINXCS;



CIIOCOOCTBYET (POPMUPOBAHUIO IIEHHOCTHOTO OTHOIICHHSI K €CTECTBEHHO-
Hay4YHBIM 3HAHUSIM, K IPUPOJE, K YEIOBEKY, BHOCUT CBOM BKJIAJ B SKOJIOTHYECKOE
oOpa3oBaHHe 00YJaIONTUXCS.

JlanHble HampaBlieHHs B OOYyYEHMHM XMMUU OOECHEUMBAIOTCSA CIEIM(PUKON
collepKaHUsi  y4eOHOTro  MpeAMeTa, KOTOpbIM  SBIAETCA  MEAarorMyecKu
aJanTHPOBAaHHBIM OTpa)KeHHWEM 0a30BOM HAYKH XHMHH Ha ONPEAEIEHHOM 3Tare eé
pa3BUTHSA.

Kypc xumuu Ha ypoBHE OCHOBHOTO OOIIEro 00pa3oBaHUsi OPUEHTUPOBAH Ha
OCBOCHHME OOYYAIOIIMMUCS CHUCTEMbI IMEPBOHAYAIBHBIX MOHSATHUN XUMHUHU, OCHOB
HEOPTaHUYECKOM XHMHU H HEKOTOPBIX OTIEIBHBIX 3HAYMMBIX MOHSITUN
OPraHUYECKON XUMUH.

CtpykTypa coaepKaHus MPOTPaMMBI IO XUMHUUA CPOpPMHUpPOBaHA HAa OCHOBE
CUCTEMHOr0 noaxoaa K €€ m3ydeHuro. Conep:kaHue CKIaIbIBa€TCs U3 CHCTEMBI
MOHATUM O XUMHUYECKOM 3JIEMEHTE U BEIIECTBE U CUCTEMBI MIOHITUI O XUMUYECKON
peakiuu. OO0€ 3TH CHUCTEMBl CTPYKTYPHO OPTraHU30BaHbl 1O MPHUHILMUITY
ITOCJIEA0BATEIBHOTO PA3BUTHS 3HAHUM HA OCHOBE TEOPETUYECKUX MPEICTABICHUN
Pa3HOr0 YpOBHS:

— a@TOMHO-MOJIEKYJISIPHOTO YUYE€HHS KAK OCHOBBI BCETO €CTECTBO3HAHUS,

— Ilepuognueckoro 3akona J[. I. MeHnneneeBa kKak OCHOBHOTO 3aKOHA XUMUH;

— YYEHHS O CTPOCHHUH aTOMa U XUMHUYECKOM CBSI3H;

— TpelacTaBlieHUd 00 3IEKTPOJUTHYECKON JMCCOLMAlMU BEUIECTB B
pacTBoOpax.

TeopeTnueckue 3HaHHUS PACCMATPUBAIOTCA HA OCHOBE OSMIUPUYECKU
MOJIYYCHHBIX U OCMBICIICHHBIX (DAKTOB, pa3BUBAIOTCS MOCIEIOBATEIBHO OT OJJHOTO
YpPOBHSI K JPyroMy, BBITIONHSSA (QYHKIUM OOBSCHEHUS U TPOTHO3UPOBAHUS
CBOMCTB, CTPOEHHUSI U BO3MOXXHOCTEH MPAKTUYECKOrO MPUMEHEHUSI U TOJy4YCHUS
M3Yy4aeMbIX BEILIECTB.

OcBoeHue TmporpaMMbl IO XUMHU  CIOCOOCTBYeT  (hOPMHPOBAHUIO
MIPEACTABIICHNS] O XMMHYECKOM COCTABIAIOIIEN HAYyYHOW KapTUHBI MUpa B JIOTHKE
e€ CHCTeMHOW NpUPOJbI, IIECHHOCTHOTO OTHOIICHUS K HAy4YHOMY 3HAHUIO U
MeTOJaM TO3HaHMUs B Hayke. M3ydeHue XUMHUU NPOUCXOAUT C MPUBJICUCHUEM
3HAaHWN W3 paHee W3YYEHHBIX Y4YEOHBIX MpeaMeToB: «OKpyX alolmuid MUpy,
«buosorus. 5—7 xkiacce» u «dusnka. 7 Kimacey.

[Ipy wu3yyeHUM XUMHUM TPOUCXOJUT (POPMHUpPOBAHME 3HAHUK OCHOB
XUMHUYECKON HAyKH Kak 00JIACTM COBPEMEHHOI'O €CTECTBO3HAHMSI, MPAKTHYECKOU
JIEATEIIbHOCTH YEJIOBEKAa M KaK OJHOTO M3 KOMIIOHEHTOB MHPOBOW KYJIBTYPBHI.
3amaya y4eOHOTO mpeaMeTra COCTOUT B (POPMUPOBAHUU CHUCTEMBl XUMUYECKUX
3HaHUN — BaKHEUINX (paKTOB, MOHATHUM, 3aKOHOB M TEOPETHUCCKHUX MOJIOKCHUH,
JOCTYIIHBIX 00OOIIEHUT MHMPOBO33PEHUYECKOr0 XapakTepa, s3blka HayKH, B



OpUOOIIEHUH K HAy4YHBIM METOJaM I[IO3HAHUS MpPH HM3YyUYEHUU BELIECTB U
XUMHUYECKUX peaKiuii, B (OPMHUPOBAHUM U PA3BUTUHU MO3HABATEIbHBIX YMEHUU U
UX T[PUMEHEHUU B YYEOHO-IIO3HABATEIIbHOW M y4eOHO-UCCIEI0BATEIbCKON
JeSATEeIbHOCTH, OCBOCHMHM NpaBUI 0€30MacHOTO OOpallleHHs C BEIIeCTBAMHU B
MOBCEHEBHOM >KU3HU.

[Tpu u3yyeHUn XMMHUU HAa YPOBHE OCHOBHOTO OOIIEro oOpa3oBaHMs BaKHOE
3Ha4YeHHE MPUOOPENTU TaKUE 11T, KaK:

— (opmupoBaHHe HMHTEIJIEKTYalbHO pPa3BUTOM JIMYHOCTH, TOTOBOM K
caM000pa30BaHUI0, COTPYAHUYECTBY, CAMOCTOATEIIBHOMY IPUHATHIO PELICHUMH,
CIIOCOOHOM a/IanTUPOBATHCS K OBICTPO MEHSIOIIUMCS YCIOBHSM KU3HU;

—  HampaBJCHHOCTh OOYy4YeHHMs] Ha CHCTEMaTH4YeCKOe MpUOOIIEHUE
o0yJarommxcss K CaMOCTOSITEIbHON MO3HABATEIbHON JESTENbHOCTH, HAayYHBIM
MeToJaM MO3HaHMs, (HOPMUPYIOIIMM MOTHBAIMIO M Pa3BUTHE CIOCOOHOCTEH K
XUMUH;

— obecrnieyeHune yCIOBH, CIOCOOCTBYIOIIMX MPUOOPETEHUIO O0YHArOIIMMUCS
OTbITa Pa3HOOOpPA3HOW NEATEIHHOCTH, MO3HAHUS M CAMOIIO3HAHWS, KITFOYEBBIX
HABBIKOB (KJIFOUEBBIX KOMIIETEHIIMI), UMEIONINX YHHBEPCAIbHOE 3HAYCHHUE IS
Pa3IMYHbIX BUJOB JIE€ATEIBHOCTH;

— (¢opmupoBanue o0Omed (YHKIMOHAIBHOM M  €CTECTBEHHO-HAy4YHOMH
TPaMOTHOCTH, B TOM 4YHCJIE YMEHHA OOBSICHATH W OLIEHUBATH SIBICHUSA
OKPY’KaIOIIer0 MHUpa, MCHOJNB3YS 3HAHUS U OIBIT, MOJyYeHHBbIC MPH HU3YUCHHUH
XMUMHH, TPUMEHATh UX IpPU PEIIEHUH NpoOJeM B TMOBCEJHEBHOW XKHU3HU MU
TPYZIOBOM JIE€SITEIIBHOCTH;

— (QopmupoBaHue y oOyyaroumxcsd T'yMaHUCTHUECKUX OTHOILIEHUH,
NOHMMAaHUS LEHHOCTH XHUMHWYECKHX 3HAaHUW IS BBIPAOOTKH JKOJIOTUYECKU
LEJIeCO00pa3HOro TMOBEIEHUS B OBITY W TPYIOBOM JEATEIbHOCTH B LEJIAX
COXPAHEHUs CBOETO 3710POBbsI U OKPYKAIOIIEH MPUPOJIHON CPEbl;

— pa3BUTHE MOTHUBAIIMM K OOYYEHHIO, CIIOCOOHOCTEW K CaMOKOHTPOJIO U
CAaMOBOCITUTAHMIO Ha OCHOBE YCBOCHHS OOINEYEIOBEYECKMX IIEHHOCTEH,
TOTOBHOCTH K OCO3HAaHHOMY BBIOOPY MpOGWMIsl W HAMPABICHHOCTH JATbHEUIIETO
oOy4eHus.

OOwiee 4uCIO YacoB, OTBEAEHHBIX JMJII M3yUYEHUsS XHMHUHM Ha YPOBHE
OCHOBHOTO 00111eT0 00pa3oBanus, coctaBisieT 136 yacoB: B 8 kiacce — 68 gacos (2
yaca B HeJlel0), B 9 kitacce — 68 yacoB (2 yaca B HEJIEIIIO).



COJEP) KAHHUE OBYUEHUS
9 KJIACC

BemecTBo U XMMHUYECKasI peaKUMs

[Tepronnueckuii 3akoH. Ileproanueckas cucteMa XMMAYECKUX 3JIEMEHTOB /1.
N. Menneneea. CtpoeHHME aTOMOB. 3aKOHOMEPHOCTH B HM3MEHEHHUM CBOWCTB
XAMHUYECKUX OJJEMEHTOB IMEPBBIX TPEX IMEPHUOJIOB, KM, KalblUUs W HX
COCMHEHUN B COOTBETCTBUU C IIOJIOKEHHEM JJIEMEHTOB B llepuoanueckon
CHUCTEME U CTPOCHUEM MX aTOMOB.

Ctpoenue BemiecTBa: BHJbl XMMHYECKOW CBSI3U. THUIBI KPUCTALIMYECKHUX
pEUIETOK, 3aBUCUMOCTh CBOMCTB BEIIECTBA OT THIIA KPUCTAJUIMYECKON PEIIETKU U
BHJIa XUMHYECKOU CBS3H.

Knaccudukaims u HOMEHKIaTypa HEOPTraHUYECKUX BEIIECTB. XHUMHUUYCCKHEC
CBOMCTBA BEIIECCTB, OTHOCSIIMXCSA K PpA3JIMYHBIM KJjaccaM HEOPTraHUYECKUX
COCJIMHECHUH, TCHETUYECKAs CBSI3b HEOPraHMYECKUX BEILIECTB.

Knaccuduxanys XuMUYECKUX PeaKIuid MO pa3IMuHbIM MpU3HaAKaM (110 YUCITY
U COCTaBy YYacTBYIOIIMX B PEAKIUM BEIIECTB, MO TerioBomMy 3ddexrty, Mo
W3MEHECHUIO CTENEHEW OKMCIICHUS XUMHUYECKUX JIEMEHTOB, IO OOpaTUMOCTH, MO
YYaCTHIO KaTajni3aTopa). DK30- U SHJIOTEPMUUYECKUE PEAKIIMH, TEPMOXUMHYCCKUE
YpPaBHCHUHA.

[lonsiTue o ckopocTH xumudeckoil peakuuu. llonstre 00 oOpaTUMBIX H
HEOOPATUMBIX XMMUUYECKUX peakiusax. [loHsTHEe 0 TOMOT€HHBIX M TeTepOTCHHBIX
peakuusx. [lonsitue o karanuze. [lonsatne o xumuueckoM paBHoBecuu. DakToOpBhI,
BIIMSIIOIINE HAa CKOPOCTh XHWMHUYECKOW PEAKIUU M TIOJIOKCHUE XUMHYECKOIO

pPaBHOBECHS.
OKHCIUTENbHO-BOCCTAHOBUTENIbHBIE  PEAKLMM,  AJIEKTPOHHBIM  OanaHc
OKHCIIUTEIIbHO-BOCCTAHOBUTEIBHON peaKuuu. CocraBiienue YpaBHEHUI

OKHUCJIUTEIIbHO-BOCCTAHOBUTEIIBHBIX ~ PEAaKUUW C  HCHOJIb30BAHUEM  METOJa
AIIEKTPOHHOTO OajaHca.

Teopus 2AEKTPONUTHIECKON TUCCOUUALMU. DIIEKTPOJUTHI U HEXJIEKTPOJIUTHI.
KaTnonbl, aHnoHbl. MeXaHu3M OuCCOLMAlUM BEIIECTB C Pa3JIMYHBIMU BUIAMHU
xuMuueckoit cBsa3u. Crenenp aucconyanuu. CUIIbHBIC U CIA0bIE DJICKTPOJIUTHI.

Peakiiuun noHHOTO OOMEHa. Y CIOBHS MPOTEKAHUS PEAKIIUH HOHHOTO 0OMEHa,
MOJHbIE W COKpall€éHHbIE HMOHHBIE YypaBHEHUs peaknuil. CBOWCTBAa KHCIOT,
OCHOBAaHMM W cojlell B CBeTe MpPEACTaBICHUN 00 AIEKTPOIUTHYECKOU
nuccormanuu. KauecTBeHHbIEe peakiini Ha UOHBL. [[oHSITHE O THIPOIU3E COECH.

Xumuueckuii IKcnepumenm:

O3HAKOMJICHHME C MOJEIISIMA KPUCTALUIMYECKUX PEIIETOK HEOPraHUYECKHUX
BEII[ECTB — METAJIOB W HeMeTaioB (Tpadura M anmasa), CIOXKHBIX BEIIECTB
(xopuaa HaTpus), MCCIEOBAHUE 3aBUCUMOCTA CKOPOCTH XMUMHUYECKON peakiuu



OT BO3ACHCTBUS pa3iIMYHBIX (AKTOPOB, MCCIEAOBAHUE DSIEKTPONPOBOIHOCTU
pacTBOPOB BEWIECTB, IMpOLECCAa TUCCOLMALMU KHCIOT, MIEIOYEe U COJIeH
(BO3MOXXHO  HCHOJB30BAHME  BUJEO MATEpPUAIOB), IPOBEJCHHE  OIbITOB,
WUTIOCTPUPYIOIIUX ~ NPHU3HAKM  TNPOTEKAHHWS  peakludid  HOHHOro  oOMeHa
(oOpa3zoBanue ocajaka, BbIJIEJICHUE Ta3a, oO0Opa3oBaHHWE BObI), OIbBITOB,
WUIIOCTPUPYIOIIUX ~ OPUMEPBl  OKHCIUTEIbHO-BOCCTAHOBHUTENIBHBIX  peakUuid
(ropeHue, peaklMH pa3yIoKEHHs, COEUHEHUs), PACIIO3HABAHUE HEOPTraHUYECKUX
BEIIECTB C IIOMONIbIO KAYECTBEHHBIX pEAaKIUMd Ha HOHBI, pELICHUE
HKCIEPUMEHTAJIbHBIX 33]1a4.

HemeTaJsibl 1 MX COeIMHEHUS

OO6mast xapakTepucTuka rajaoreHoB. (OCOOEHHOCTH CTPOCHHSI aTOMOB,
XapakTepHble cTeneHn okuciaeHus. CTpoeHne um (U3NYECKUe CBOMCTBA MPOCTHIX
BEIIECTB — TAJOTeHOB. XMMHYECKME CBOWCTBA Ha IpHUMeEpe  XJopa
(B3auMoJIelicTBUE C MeETalJlaMH, HeMeTallylaMH, LiejiodaMu). XJIOpPOBOJOPOI.
ConsiHast KWCIIOTa, XMMUYECKHE CBOMCTBA, IOJYyYECHHE, NMPUMEHEHHE. [lericTBue
XJIOpa W XJOPOBOJOPOAA HA OpPraHW3M YEJIOBEKAa. BaXHEWIHMe XJIOpUIbl U HX
HAXOXKJEHUE B IPUPOJE.

OOmast xapakTepucTuka 31eMeHTOB VIA-rpynmnbl. OCOOEHHOCTH CTPOEHUS
aTOMOB, XapaKTepHble cTerneHu okucieHus. CTpoeHue u (u3NyYecKue CBOMCTBA
IPOCTHIX BELIECTB — KUCIOPOAA U Cepbl. AJNIOTPOITHbIE MOAU(UKAIIMN KUCIOPOIa
U cepbl. XUMUYECKUe CcBOMCTBa cepbl. CepoBOIOPO, CTPOCHHUE, (PUBHUECKHE U
XUMH4ecKue cBOMCTBA. OKCHIBI Cepbl KaK MPEACTaBUTEIN KUCIOTHBIX OKCHIIOB.
Cepnass kuciota, (Qu3anueckue M XUMUYECKHE CBoMcTBa (0Omue Kak
OpeCTaBUTENd Kilacca KHCIOT M crneuuduueckue). XUMHUECKHE peaklvu,
JeXalllie B OCHOBE MPOMBILUIEHHOTO CHoco0a MOJMY4YEeHUsI CEPHOM KHCIIOTHI.
[Ipumenenue cepHor KUcaoThl. COMM CEpHOM KUCIIOTHI, KAYECTBEHHAS pEAKLMs Ha
cynb(dar-uon. HaxoxneHnue cepbl U €€ COCNMHEHHMA B MpUpojie. XUMHUYECKOE
3arpsi3HEHHE OKPYJKAIOIIEW Cpeabl COCIMHEHHUSAMM Cepbl (KHCIOTHBIE O,
3arpsi3HEHUE BO3/yXa U BOJIOEMOB), CITIOCOOBI €T0 MPEI0TBPAILICHHUS.

OOmast xapakTepucTuka 37JeMeHTOB VA-rpymnmbl. OCOOEHHOCTH CTPOCHHUS
aTOMOB, XapaKTEpHbIE CTENEHU OKHUCIECHHS. A30T, paclpOCTpPAHEHHE B MPUPO/IE,
¢uznyeckue U XxuMudeckue cBoiictea. Kpyrosopor a3ora B npupojie. AMMHaK, ero
duznyecKkue U XMMHUYECKUE CBOMCTBA, NoyyeHne 1 npuMeHnenue. Con aMMOHMS,
ux (GU3NUECKUE U XUMUYECKHE CBOWMCTBA, MpUMeHeHHne. KauecTBeHHas peakius Ha
WOHBI aMMOHMS. A30THasl KHUCJIOTa, €€ MoJiyueHHe, (PU3UYECKUE U XHUMHYECKUE
cBOicTBa (0OLIME Kak TMpEACTaBUTENS Kjacca KHUCIOT M crhenuduueckue).
Hcnonb3oBaHWEe HUTPATOB M COJIEM aMMOHHUSI B KauyeCTBE MHHEpAIbHBIX
ynoopeHuil. XuMHUUeCcKoe 3arpsi3HeHUE OKPYXKalolleil cpeibl COeAMHEHUAMHU a30Ta
(KUCIIOTHBIE JOXIW, 3arpsi3HEHHWE BO3Ayxa, MOYBBI W BOA0EMOB). Docdop,



annotpornuelie Monupukammu ¢docdopa, GuzNUECKUe U XUMUYECKUE CBOMCTBA.
Oxcun dhocdopa (V) u dhochopras kuciaora, GU3NIECKHUE U XUMHUIECKUE CBOMCTBRA,
nonyudenue. Mcnonb3oBanue GpochaToB B KaUeCTBE MUHEPAIBHBIX yI00pEHHIA.

O6mast xapaktepuctuka snemMeHToB [VA-rpynmbel. OCOOEHHOCTH CTPOCHUS
aTOMOB,  XapaKTepHbIE  CTENEHU  OKHUCICHHS.  YIJIepoA,  aJUIOTPOIHBIC
Monu(duUKaMK, PpacIpoCTpaHeHWe B TMpUPOAE, (U3HUECKHEe U XUMHUYECKHUE
cBorcTtBa. Ancopouus. Kpyrosopot yriepona B npupone. Okcuabl yriepoja, ux
buznueckue W XUMHUYECKHE CBOICTBA, JEHCTBUE HA JKUBBIE OpPraHU3MBI,
MOJIy4YeHUE U MPUMEHEHHE. DKOJOTUYECKUE MPOOJEMBbI, CBSI3aHHBIE C OKCHUIIOM
yraepona (IV), rumoreza rnoGanbHOrO TOTEIUICHUS KJIMMaTa, MapHUKOBBIN
b dexT. YrompHas KACI0oTa U €€ COMM, UX (U3MYECKHUE U XMMHYCCKUE CBOMCTBA,
noisydyeHue W npuMmeHenne. KadecTBeHHass peakuus Ha KapOOHAT-HOHBI.
Hcnonb3oBanue kKapOOHATOB B OBITY, MEIUIIMHE, MPOMBIIIJICHHOCTH U CEIHCKOM
XO35UCTBE.

[lepBoHayanbHBIE TOHATHS 00 OPraHUYECKUX BEIIECTBAX KaK O COCIMHEHUSIX
yriaepoja (MeTaH, 3TaH, TUJIEH, alleTUIIEH, TaHOJI, TJIMLEPUH, YKCYCHAsI KUCIIOTA).
[IpupogHbple HMCTOYHUKU YIIEBOAOPOAOB (yrojib, MPUPOJIHBIA Ta3, HEPTH),
MPOJYKTHl WX TMepepaboTku (OC€H3MH), UX POJb B OBITY U IPOMBIIUICHHOCTH.
[TonsiTue 0 OMOJIOrMYECKH BaXKHBIX BEIIECTBAX: JKUpaX, OeNKaX, yriieBoJax — U X
pomM B OKM3HM 4YeloBeKa. MarepuanbHOE€ €IWHCTBO OpPraHUYECKHX U
HEOPTaHUYECKUX COCAMHEHUH.

KpemHuuii, ero ¢usnueckue W XUMHUYECKHE CBOMCTBA, TOJyYCHHE H
npuMmeHenne. CoenuHeHUs KpeMHus B mnpupoge. OOmue mnpencTaBieHHus 00
okcuzae kpemuaus (IV) u kpemuueBoii kucnote. CHIMKATBl, X UCIOJIb30BAaHUE B
OBITY, B MPOMBINIICHHOCTH. BaxxHeWmme CTpOUTeNbHbIE MaTepHallbl: KepaMHKa,
CTEKJIO, LIEMEHT, OeTOH, kene300eToH. [Ipobiembl 0€30macHOrO MCIOJIH30BAHUS
CTPOUTEIHHBIX MATEPHAJIOB B IOBCETHEBHOMN KU3HHU.

Xumuueckuii IKCnepumenm:

M3yueHHE 00pa3ll0B HEOPTaHMYECKUX BEIIECTB, CBOMCTB COJISTHON KHCIIOTHI,
MIPOBEJICHIE KaueCTBEHHBIX PEaKIMi Ha XJIOPUA-UOHBI U HAOIIOJCHHUE MPU3HAKOB
WX TIPOTEKAHWsI, OIBITHI, OTpAKAMOIMNE (PU3NUECKHE M XUMHUYCCKHE CBOMCTBA
raJIOTEHOB M WX COCIWHEHUN (BO3MOXKHO HCIIOJIb30BAaHUE BHJIEOMATEPHAIIOB),
O3HaKOMJIEHHE C oOpa3lamu XJOpPUAOB (TaJOT€HUAOB), O3HAKOMIIEHHE C
oOpasmamMu  ceppl ©U €€  coeAUHEHUSIMU  (BO3MOXXHO  HCIIOJIb30BaHUE
BUJICOMATEpHUAIIOB), HAOJIIOEHUE Mpollecca OOyIIIMBaHUS caxapa Mo JeHCTBUEM
KOHIECHTPUPOBAHHOW CEPHOW  KHUCJIOTBHI, H3YYEHHE XUMHYECKUX CBOMCTB
pa30aBiIeHHOMN CEPHON KUCIIOTHI, MPOBEJCHUE KAaUeCTBEHHON PEaKInK Ha CyIb(dat-
WOH W HAOJIOJeHHWEe TpH3HaKa €€ MPOTEKaHWs, O3HAKOMJIEHHWE C (U3HUYECKUMU
cBoiicTBaMu a3zora, ¢ochopa MU HUX COEIAUHEHHH (BO3MOXKHO HCIOJb30BaHUE



BUJICOMATEPHAIOB), 00pa3laMu a30THBIX U (POCPOPHBIX yHOOpEeHuil, moyueHue,
coOupaHue, pacno3HaBaHWE€ M M3YYEHHE CBOICTB aMMHaKa, IPOBEJCHHE
KaueCTBCHHBIX PEAKIMi Ha MOH aMMOHHS U (pocdar-moH u m3ydeHne Mpu3HAKOB
UX IPOTEKAHHUsI, B3AMMOJIEVCTBUE KOHIIEHTPUPOBAHHOM a30THOW KUCIIOTHI C ME/IBIO
(BO3MOKHO UCIIOJIb30BaHUE BUJIEOMATEPUAIIOB), U3YUYCHHE MOZENEN
KPUCTAJUIMUECKNX PEmETOK anmasa, Trpadwura, ¢ymiepeHa, O3HAKOMIICHHE C
MPOIIECCOM  aJCOPOLMKM PACTBOPEHHBIX BEIIECTB AKTUBUPOBAHHBIM YIJIEM U
YCTPOMCTBOM NPOTUBOras3a, MojydyeHue, coOupaHue, paclio3HaBaHUE U M3yUCHUE
CBOMCTB YIJIEKHCIIOTO ra3a, IpOBE/ICHHE KauyeCTBEHHBIX peakluil Ha KapOoHAT U
CUJIMKAT-MOHBl W W3YYE€HHE TNPU3HAKOB WX NPOTEKAHUS, O3HAKOMIICHHE C
MPOAYKIMEN CHIIMKATHOM MPOMBIIUIEHHOCTH, PEIICHUE 3SKCIEPUMEHTAIBHBIX
3a7a4 1o TeMe « BaxkHenne HeMeTaIUTbl U UX COCTMHEHUS.

MeTaJiibl 1 MIX COeIMHEHU S

OO01mast XxapakTepUCTHUKa XUMHUYECKUX AJIEMEHTOB — METAJUIOB Ha OCHOBAHUH
ux TnonoxkeHus B llepmogmyeckor cucrtemMe xumudeckux daeMmeHTtoB JI. N.
MenaeneeBa u ctpoeHusi atoMoB. CTpoeHue MeTauioB. MeTtamuyeckas CBS3b U
METAJUIMYECKAsT ~ KPUCTAJUIMYECKass  PEIIETKA.  DJIEKTPOXUMUYECKUH  pAX
HaMpsHKeHU MeTauoB. Ou3nyeckue U XMMUYECKHe CBOMCTBAa MeTauioB. OO0mme
crocoObl MosydeHuss MeTayioB. lloHATHE O KOppO3MM METalIOB, OCHOBHBIE
CrocoObl 3auMThl X OT Kopposud. CruiaBel (CTallb, YYTyH, AIOPATIOMUHUM,
OpoOH32a) U UX IPUMEHEHUE B OBITY U IPOMBIIIIEHHOCTH.

[Ilenounsie mMeTamel: nosnoxeHue B [lepuoanyeckon cucreme XMMHUUYECKHUX
anemeHToB . . MenzaeneeBa, CTpoeHHME MX aTOMOB, HAXOXJIEHUE B IPUPOJE.
duznyeckre U XUMHUUECKUE CBOMCTBA (Ha mpuMepe HaTpus W Kanus). OKCUIBI U
TUAPOKCHABI HaTpusd W Kanus. [IpuMeHeHue IIEeNOYHBIX METalIOB W HX
COECIVMHEHNH.

[Ilenoyno3eMenpHblE META/UIBI MAarHUM W KaJbLUHW: TIOJOXKEHUE B
Ilepunonnueckoin cucreMe xumudeckux snemeHToB [[. Y. MenneneeBa, crpoeHue
MX aTOMOB, HaX0XJAEHUE B Npupoae. PU3nuecKkue 1 XMMUYECKUE CBOMCTBA MArHus
U Kanpuusa. Baxseiiive coeavHeHUs Kaiablus (OKCUZ, TUAPOKCHI, COJIN).
JKécTkocTh BOJBI U CIIOCOOBI €€ yCTpaHEHUS!.

AJOMUHHI: TI0JI0keHUE B [lepuoandeckoi cucreMe XMMUYECKHX SJIEMEHTOB
. . MenpneneeBa, CTpOE€HHE aToMma, HaxOxAcHHE B mpupone. Pusnyeckue u
XUMHUYECKHE CBOMCTBA aTtOMHUHMS. AMGPOTEpHbIE CBOICTBA OKCUAA U THAPOKCH]IA
ATFOMHUHUSL.

Keneszo: monoxenue B [leppuoanyeckor cUCTeME XUMUYECKHUX AJIEMEHTOB [l.
. MengeneeBa, CTpOCHHE aTOMa, HAaXOXJIEHUE B mpupoae. Pusnmyeckue Hu
XHMHUYECKHE CBOMCTBa Xkene3a. OKCubl, THAPOKCU B U comu kene3a (1) u xkenesa
(IIT), ux coctaB, CBOWCTBA U MOJTYYEHHE.



Xumuueckuii IKcnepumenm:

O3HAKOMJIEHHE C oOpaslamMu METAUIOB W CIUIABOB, HMX (PU3NYECKUMHU
CBOMCTBaMH, M3Y4YEHHUE  PE3YyJIbTATOB  KOPPO3UHU  METAUIOB  (BO3MOXKHO
UCIIOJIb30BAaHUE BHJIEOMATEPHAIOB), OCOOEHHOCTEH B3aMMOJECUCTBUS OKCHUIA
KaJbIUg W HaTpUsl C BOJOM (BO3MOXKHO HCIIOJIb30BAHUE BHJIEOMATEPHAIIOB),
UCCIIEIOBAHUE CBOMCTB KECTKOW BOJIBI, Mpollecca TOPEHUs KeJe3a B KUCIOPOJIe
(BO3BMOKHO  KCHOJIb30BAHME  BHJICOMATEPUANIOB), MPU3HAKOB  MPOTEKAHUS
KaueCTBEHHBIX PEAKIMi Ha MOHBI: MarHusi, KajbIUs, aJlIOMUHUS, [IUHKA, XKeJe3a
(IT1) u xxeneza (I11), meau (I11), HabmroAeHNE W OMKMCaHKE MIPOIIECCOB OKPAITUBAHUS
IJIaMEHU HWOHAMHU HaTpusl, Kaldus M Kaiblusg (BO3MOXKHO UCIOJIb30BaHUE
BUJICOMATEPHUAIIOB), UCCIIEIOBaHNE aM(POTEPHBIX CBOWCTB THAPOKCHIA ATFOMUHUS
Y TUJPOKCHUJIA IIMHKA, PEHICHUE SKCIIEPUMEHTAIbHBIX 3a/1a4 110 TeMe «Baxuelue
METAJUJIbl K X COCIUHEHHUS.

XuMHS M OKPYXKAKOLIAS Cpeaa

BemecTtBa m marepuansl B IMOBCEAHEBHOW >XU3HM 4YeloBeKa. besomacHoe
MCIIOJIb30BaHUE BEILECTB M XMMHUYECKUX peakuuil B ObITy. [lepBasi momoinb npu
XUMHUUYECKUX 0KOTaX U OTPABIICHUSIX.

XUMHUECKOE 3arpsi3HEHHE OKpYyKarolleh cpenbl (MpejesbHas J0omycThUMas
KOHIIEHTpaius Bemlects, nainee — [1/1K). Ponb xuMun B pemieHnn 3KOJIOrMYECKUX
npooiem.

Xumuueckuii IKCnepumMeHm:

u3ydeHue oOpaslloB MaTepuajoB (CTEKJIO, CIJIaBbl METAJUIOB, MOJMMEPHBIC
MaTepHuabl).

Mesrcnpeomemnbnie ceasu

Peanmnszanuss MeXNpeIMETHBIX CBSI3€M NMPU W3YYEHHH XUMHM B 9 Kiacce
OCYILIECTBIISIETCS YE€pe3 HCIOJb30BaHUME KaK OOIIMX €eCTeCTBEHHO-HAYYHBIX
MOHSATUM, TAK W MOHATHM, SIBISIOIIMXCS CUCTEMHBIMH JJISI OTJIEIbHBIX IPEAMETOB
€CTECTBEHHO-HAYYHOI0 ITUKJIA.

OOmue ecTeCTBEHHO-HAYUYHbIE MOHSTHUS: HAay4YHBIM (pakT, Tumores3a, 3aKoH,
TEOpUs, aHaliu3, CHUHTE3, Kiaccupukamusi, TMEePUOJUYHOCTh, HAOJIIOJICHHE,
HKCIEPUMEHT, MOJICTMPOBAHUE, HU3MEPEHUE, MOJIeb, SBJICHUE, MMapPHUKOBBIN
s eKT, TEXHOIOTHS, MaTEPHAIHI.

®usuka: marepusi, aTroM, OJJEKTPOH, IPOTOH, HEUTPOH, HOH, HYKIIHI,
W30TOIbI, PaJUOAKTUBHOCTh, MOJICKYJa, DSJICKTPUYECKUM 3apsiji, MPOBOJHUKH,
MOJTYNIPOBOJHUKH, JUAJCKTPUKH, (POTOIJIEMEHT, BEIIECTBO, TEJIO, OO0BEM,
arperaTHoe COCTOSIHME BELIECTBA, I'a3, PaCTBOP, PACTBOPUMOCTh, KpUCTAILINYECKAs
peméTKa, CIUIaBbl, (PU3UYECKHE BEIWYUHBI, €AMHUIIBI W3MEPEHHs, KOCMHUUYECKOE
MPOCTPAHCTBO, MIAHETHI, 3BE3/1b1, COJIHIIE.



buonorus: dorocunTes, nprxanwe, Omocdepa, PKOCHUCTEMA, MHUHEPATHLHBIE
y0OpeHusi, MUKPOAJIEMEHThI, MAKPO3JIEMEHTHI, IUTATEIbHBIE BEIIECTBA.

['eorpadusi: armocdepa, ruapocdepa, MUHEpaTbl, TOPHBIE TMOPOJIBI,
TI0JIC3HBIE HCKOIIaeMbI€, TOTLTUBO, BOJAHBIE PECYPCHI.



IINIAHUPYEMBIE PE3YJIbTATBI OCBOEHHUA ITPOI'PAMMBI 110
XUMHNHU HA YPOBHE OCHOBHOI'O OBIIEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATBI

JInyHOCTHBIE pe3yJabTaThl OCBOCHUS MPOrPAMMBI  OCHOBHOIO OOILETO
o0pa3oBaHMsI JOCTUTAIOTCS B XOJA€ OOyUEHHUS XMMHUU B EIUHCTBE y4eOHOU H
BOCIIUTATENBHOUN JIEATEIIBHOCTH B COOTBETCTBUU C TPAJULIMOHHBIMA POCCUUCKUMU
COIL[MOKYJIbTYPHBIMH M JTYXOBHO-HPAaBCTBEHHBIMU IIEHHOCTSIMU, MPUHATBIMH B
oOIIECTBE MpaBUJIaMU U HOPMaMHU I[OBEJEHUS U CIOCOOCTBYIOT IIpolieccam
CaMOITO3HAHUS, CAMOPA3BUTHUS U COLMATIM3AIIMN 00YUYaIOIINXCSI.

JIuyHOCTHBIE  pe3yJbTaThl  OTPAXalOT  TOTOBHOCTh  OOYy4YaroUIUXCs
PYKOBOJICTBOBaTbCS CHCTEMOM TO3UTHBHBIX LIEHHOCTHBIX OPUEHTAUHUN W
pacIIMpPEHUE OIBITA AESITEIBHOCTH Ha €€ OCHOBE, B TOM YHUCJIE B YACTH:

1) naTpUOTHYECKOTr0 BOCIMTAHMS

LIEHHOCTHOT'O OTHOIICHUSI K OTEYECTBEHHOMY KYJIbTYPHOMY, UCTOPUUYECKOMY
M HAy4YHOMY HACJICAWIO0, MOHWMAaHUS 3HAYEHHUS XMMHUYECKOM HAyKH B KWU3HU
COBPEMEHHOT0 OOIIECTBa, CIIOCOOHOCTH BIIAJIETh JOCTOBEPHOU HH(pOpMaIMeil o
[IEPEIOBBIX JOCTHXKEHUSX W OTKPBITUAX MHUPOBOM M OTEUYECTBEHHOM XUMUH,
3aMHTEPECOBAHHOCTU B HAYUHBIX 3HAHUSAX 00 YCTPOMCTBE MUpa U OOIIIECTBA;

2) rpa:KIaHCKOr0 BOCIIUTAHUSA:

MPEJCTABJICHUS] O COLUMAJIBHBIX HOpPMax M MPABAIAX MEXKINYHOCTHBIX
OTHOIIEHUH B KOJUIEKTUBE, KOMMYHUKATUBHONW KOMIETEHTHOCTU B OOIIECTBEHHO
MOJIC3HOM,  y4eOHOMCCIENOBATENbCKOM, TBOPYECKOM W JAPYrHMX  BHJAX
JEATEeIbHOCTH, TOTOBHOCTH K Pa3HOOOpPAa3HOW COBMECTHOM JEATEIHbHOCTH TMpPU
BBITIOJTHEHUU Y4YeOHBIX, TO3HABATEIBHBIX 3aJay, BBINOJHEHUH XUMHYECKUX
HKCIIEPUMEHTOB, CO3/IJaHUU YYEOHBIX MPOEKTOB, CTPEMJICHUS K B3aMMOTIOHUMAHUIO
W B3aUMOIIOMOINM B TIpollecce OTOW y4yeOHOM eATeNbHOCTH, TOTOBHOCTH
OLICHUBAaTh CBOE TMOBEJCHHE W TIOCTYIIKM CBOMX TOBAPHUILEH C TMO3ULUU
HPABCTBEHHBIX U MTPABOBBIX HOPM C YUETOM OCO3HAHUS TOCIEACTBUM MOCTYIIKOB;

3) HEHHOCTH HAYYHOI'0 MO3HAHUS:

MHPOBO33PEHUYECKUE TIPEJICTABICHNUS O BELIECTBE U XUMHUUYECKOW PEaKIUH,
COOTBETCTBYIOIIIME COBPEMEHHOMY YPOBHIO PAa3BUTHsI HAYKH U COCTAaBIISIOLIUE
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;

IM03HABATEIbHBIE MOTHBBI, HAIIPABIICHHBIE HA IMOJIYYEHUE HOBBIX 3HAHUU IO
XUMHH, HEOOXOJHMMBIC I OOBSICHEHHUS HAOJI0IaeMBIX IPOIECCOB M SIBJICHUM,
MO3HaBaTeNbHON, MHGOPMAIIMOHHOW M YHUTATEIbCKOW KYyJIBTYpPhl, B TOM 4YHCIIE
HaBBIKOB CaMOCTOSITEIbHOM paboOThl C Yy4eOHBIMM TEKCTaMH, CIIPAaBOYHOU



JUTEPATypOi, MOCTYMHBIMU TEXHHUUYECKUMH CpEACTBAMH HH(POPMAIIMOHHBIX
TEXHOJIOTUH;

UHTEpeC K OOYYEHHUI0 U TO3HAHUIO, JI0003HATEIBHOCTh, TOTOBHOCTH U
CIOCOOHOCTh K  €caMOOOpa3OBaHMIO, TPOEKTHOM U  HCCIEIOBATEIbCKOM
JeSATEIbHOCTH, K OCO3HAHHOMY BBIOOPY HAINpPaBICHHOCTH M YPOBHS OOy4YeHUS B
JIaTbHEHIIIEM;

4) popMupoBaHMs KYJbTYPHI 310POBbSI:

OCO3HAHHUE IIEHHOCTU KW3HU, OTBETCTBEHHOTO OTHOUIEHUS K CBOEMY
3JI0POBbIO, YCTAaHOBKM Ha 370pPOBBIM 00pa3 >KM3HU, OCO3HAHWE MOCIEACTBUU U
HEIMPUATUE BPEIHBIX MPUBBIYEK (YIOTPEOICHHS aJIKOTOJs, HAPKOTUKOB, KypEHHs),
HEOOXOJUMOCTH  COOJNIIO/IEHUST TpaBuUi OE30MACHOCTH TMpH  OOpallieHuu ¢
XUMHUYECKMMH BEIIECTBAMU B OBITY U PEAbHON KU3HH;

5) Tpy10BOT0 BOCIIMTAHMSI:

MHTEpEC K NPaKTUYECKOMY U3YUYEeHHIO ITpodeccuil U Tpyda pa3InyHoro posa,
YBaXEHUE K TPyAYy U pe3ylbTaTaM TPYAOBOW NEATEIbHOCTH, B TOM YHCIE Ha
OCHOBE IPUMEHEHUs NPEJAMETHBIX 3HAHUW MO0 XUMHUH, OCO3HAHHBIA BBIOOD
VWHIUBUYAIbHOM TPAEKTOPUU MPOAOHKEHUS 00pa30oBaHUs C YUETOM JIMYHOCTHBIX
MHTEPECOB U CIOCOOHOCTH K XMMHHU, OOIIECTBEHHBIX UHTEPECOB U MOTPEOHOCTEMH,
yCIEeHOW po(eCCUOHATBHON IE€ATEIBHOCTH U PA3BUTHUS HEOOXOAUMBIX YMEHUH,
TOTOBHOCTb aJJaliTUPOBATHCS B IPO(HECCHOHATILHOU CpEIE;

6) 3K0JI0TrN4eCKOr0 BOCIIMTAHUSA:

HKOJIOTUYECKU II€JIECO00pa3HOE OTHOIIEHHWE K NPUPOJIe KaK HCTOUYHUKY
YKU3HHM Ha 3emJle, OCHOBE €€ CyIIECTBOBaHUS, IOHUMAaHUE LIEHHOCTU 30POBOIO U
Oe3omacHOro o0Opas3a JKM3HU, OTBETCTBEHHOE OTHOIICHHE K COOCTBEHHOMY
(GU3MYECKOMY M TICUXMYECKOMY 370pPOBBIO, OCO3HAHHE LEHHOCTH COOJIIOICHUS
npaBui 0€30MACHOTO MOBEAEHUS MTPU padoTe C BEIIECTBAMU, a TAK)KE B CUTYaLUsX,
YTPOXKAOIIUX 310POBBIO U )KU3HU JIOEH;

CHOCOOHOCTH MPUMEHSTHh 3HAHUs, MOJIydaeMble NMPU U3yYEHUU XUMUH, AJIS
peleHns 3a1a4, CBA3aHHbBIX C OKPYKAIOLEd TPUPOIHON CPENOM, I MOBBIIEHUS
YPOBHSI  AKOJIOTUYECKOM  KYyJIbTYpbl, OCO3HaHUS TJ00albHOTO  Xapakrepa
HKOJIOTHYECKUX MpOoOJeM M MyTell HUX pelieHus MOCPEACTBOM METOAOB XUMUM,
HKOJIOTUYECKOTO MBIIUIEHHS, YMEHHS PYKOBOJCTBOBAaTbCA UM B IO3HABATEIbHOM,
KOMMYHUKATUBHOM Y COLMAJILHON ITPAKTHKE.

METAINIPEJMETHBIE PE3YJIbTATDBI

B cocraBe MeranpeaMETHBIX pe3yJbTaTOB BBIACISAIOT 3HAYUMBIE IS
dbopMUpOBaHHS MHPOBO33PEHUS OOIIEHAyYHble TMOHATHS (3aKOH, TeEOopus,
IOPUHLIMII, TUIIOTE3a, PaKT, cucTeMa, MpoIecc, HIKCIIEPUMEHT U APYTOe.), KOTOpbIe
UCIIOJIB3YIOTCS B €CTECTBEHHO-HAYYHBIX Y4YEOHBIX MpeaMeTax W MO3BOJISIOT Ha
OCHOBE 3HaHUN M3 3TUX MPEeAMETOB (OPMHUPOBATH MPEACTABICHUE O LEIOCTHON



HAyYHOW KapTHUHE MHPA, M YHUBEpPCAJIbHbIC yUeOHbIE NEeWCTBUS (ITO3HABATEIIbHBIE,
KOMMYHUKATHBHBIC, DPETYJISTHBHBIC), KOTOpPhIE 0OECIeunBarOT (POPMUPOBAHUE
TOTOBHOCTH K CaMOCTOSITEJIbHOMY IUUIAHUPOBAHUIO M OCYIIECTBICHUIO y4eOHOM
JIEATEIILHOCTH.

ITo3HaBaTe/ibHbIE YHMBEPCAJIbHBIE YUeOHbIE HeiiCTBUS

ba3zoBble Jiornueckue JaeicTBuA:

YMEHHUSI HCMOJB30BaTh MNPUEMBI JIOTUYECKOTO MBIIUJIEHUS TPU OCBOCHUU
3HAHUMU: PACKPBIBATH CMBICT XUMHUYECKUX MOHSATHUH (BBIACISATH UX XapaKTEPHbIC
MPU3HAKKA, yCTaHABJIMBATh B3aUMOCBSI3b C JPYTMMHU TOHSATHSMH), HCIIOJIB30BaTh
MOHATHUS JIJIs1 OOBSICHEHUS OT/CIbHBIX (PaKTOB U SIBJICHUH, BBIOUPATh OCHOBAHUS U
KPUTEPUH VISl KIACCH(PUKAINMKA XUMHUYECKHUX BEIIECTB W XHMHUUYECKHX PEaAKIUH,
YCTaHABJIMBATh MPUYUHHO-CJICICTBEHHBIE CBSI3M MEXKIYy OOBEKTaMH HW3Y4YCHHS,
CTPOUTH JIOTUUECKHE pacCyXIeHus (MHAYKTHBHBIC, JICTYKTUBHBIC, 10 aHAJIOTHN),
JieNaTh BBIBOJIBI M 3aKIIOUCHUS

YMEHHUE TMPUMEHSITH B TIpOIECCe TMO3HAHMUS TMOHATUS (TIPEAMETHBIE H
METaNnpeIMETHBIC), CAMBOJIUYECKHUE (3HAKOBBIC) MOJICTU, UCTIOIb3yEMbIC B XUMUH,
npeoOpa3oBbIBATH MIMPOKO MPUMEHSIEMbIE B XUMUU MOJICIbHBIE TIPEACTaBICHUS —
XUMHUYECKUH 3HAK (CHMMBOJ DJIEMEHTa), XUMHYecKas ¢GopMmylia W YypaBHEHHE
XUMHUYECKOW PEaKIUU — MPU PelIeHUH Y4eOHO-TI03HABATEIbHBIX 3a7a4, C Y4ETOM
ATUX MOJICTBHBIX MPEJCTABICHUI BBISBIATh M XapaKTEpU30BaAThb CYIIIECTBEHHbIC
MPU3HAKUA U3YyYaeMbIX OOBEKTOB — XMMHUUYECKUX BEIIECTB U XUMHUECKUX PEAKIIUMN,
BBIBIIATE  OOIIHME  3aKOHOMEPHOCTH, IPUYMHHO-CICJACTBEHHBIC CBSI3M U
MPOTHBOPEUMS B U3yUaEMbIX MPOLIECCaX U SBJICHUSX.

ba3oBble ucciieoBare/IbCKHe AeiCTBUS:

YMEHHE HCIOIb30BaTh IMOCTABJICHHBIE BOMPOCHI B KAaue€CTBE HMHCTPYMEHTA
MO3HAHUS, a TaKKe B KayeCTBE OCHOBBI [JIi (POPMHUPOBAHUSI THUIOTE3bI IO
MIPOBEPKE MPABUIBHOCTH BBICKA3bIBAEMBIX CYKJICHU;

MPUOOPETEHUE OIbITa 110 TUTAHUPOBAHHWIO, OPTaHU3AIMU M IMPOBEICHHUIO
YYCHUYECKUX OKCIEPUMEHTOB, yMEHHE HaOIwaaTh 3a XOJ0M Mpoliecca,
CaMOCTOSITEJIbHO MPOTHO3UPOBATH €ro Pe3yibTaT, popMyaupoBaTh 0000IIEHUS U
BBIBO/IbI 110 Pe3yJibTaTaM MPOBEAEHHOTO OMbITA, UCCIEIOBAHUS, COCTABIISITH OTUET
O MpoJIeTTaHHOM padoTe.

Pabora c undopmanueii:

yMEHHUE BBIOMpATh, AHAIMU3UPOBATH W HWHTEPIPETUPOBATH HHGPOPMAIUIO
Pa3IMYHBIX BUJIOB M (pOPM IPEACTaBICHUS, MOJYy4aeMyI0 U3 Pa3HbIX UCTOYHUKOB
(Hay4HO-TIONyJISIpHAsT  JIUTEpaTypa XUMHUYECKOTO COJIEp>KaHUs, CIPaBOYHBIE
nocoOusi, pecypcsl MHTepHETa), KPUTUYECKH OIICHHUBATH MPOTUBOPEUYHBYIO H
HEJI0OCTOBEPHYIO MH(OPMAITHIO;



YMEHUE NPUMEHATH Pa3Iu4Hble METOAbI U 3alpOChHl MPU MOUCKE U O0TOOpE
uHGOpMAIlMU U COOTBETCTBYIOIIMX JAHHBIX, HEOOXOAMMBIX JJIsi BBITIOJHEHUS
y4eOHBIX U MO3HABATEIbHBIX 337a4 ONPEIEAEHHOrO TUIIA, TPUOOPETEHHUE OMbITA B
00JaCTM  HMCHOJB30BaHUS  MHGOPMAIIMOHHO-KOMMYHUKATUBHBIX  TEXHOJOTHUH,
OBJIJICHUE KYJIbTYpOI aKTUBHOTO MCIIOJIB30BAHUS PA3TMUHBIX MIOMCKOBBIX CUCTEM,
CaMOCTOSITENIHO BBIOMpaTh ONTUMAIBHYIO (HOpMY MpeAcTaBIeHUS UH(DOPMALIUU U
WUTIOCTPUPOBATh PEIIAEMbIE 337a4d HECJIOKHBIMU CXEMaMH, JrharpaMmamu,
Ipyrumu opmamMu rpaduKu U UX KOMOUHALIUSIMU;

YyMEHUE UCIOJIb30BaTh W AaHAJIM3UpOBaTh B Ipoliecce Y4eOHOU u
HCCJIEIOBATENLCKONW JEATEIbHOCTH UHPOPMAIIMIO O BIUSHUU MPOMBIIUIEHHOCTH,
CEIBCKOTO XO35IMCTBA M TPAHCIOPTA HA COCTOSHHUE OKPYXKAIOIIEH NPUPOIHON
Cpelbl.

KoMMyHMKATHBHBIE YHHBEPCAJbHbIC Y4eOHbIe JeHCTBHSA:

YMEHUSI 3a/laBaTh BOMPOCH (B Xo0J€ jauaiora W (WIM) AUCKYCCHHU) TIO
CyLIECTBY  OOCYXJaeMOWl  TeMbl, (OPMYJIHpPOBATH CBOM  IPEAJIOKECHHS
OTHOCHUTEIBHO BBIITOJHEHMSI PEI0KEHHOM 3a]a4H;

YMEHUSI  NPEJCTaBIATh  MOJYYEHHbIE  pe3yJbTaThl  MO3HABATEJILHOU
JNEATEIPHOCTH B YCTHBIX W IIMCBMEHHBIX TEKCTaX; JEJaTh MPE3CHTALUIO
PE3yJIbTaTOB BBIMOJHEHUS] XUMHUUYECKOTO SKCIIEpUMEHTa (1ab0paTOpHOro OIbITa,
nabopatopHOi pabOThI O UCCIIEI0BAHUIO CBOMCTB BEIIECTB, yU€OHOTO MPOEKTA);

yMEHUSI Y4E€OHOTrO COTPYAHMYECTBA CO CBEPCTHHKAMU B COBMECTHOM
IIO3HABATEJIBHOM W MCCIIEIOBAaTEIbCKOM  JACSATEIBHOCTH  IIPU  PELIECHUU
BO3HUKAIOIIKMX MPoOJEeM Ha OCHOBE yuéTa OOLIMX HMHTEPECOB M COTJIacOBaHUs
no3uuil (00cyXeHusi, OOMEH MHEHMSIMH, «MO3TOBBIE LITYPMbI», KOOPJIWHAIUS
COBMECTHBIX JEHCTBUM, OINpEIEICHUE KPUTEPUEB II0 OLEHKE KadecTBa
BBITIOJTHEHHOUN pabOThI U ApyTHe).

PerynsiTuBHBIC YHHBeEpPCAJbHbIC Y4eOHbIe NeHCTBHA:

YMEHUE CAMOCTOSITENIBHO ONPENEHATh UENH JEATEIbHOCTH, IUIAHWPOBATh,
OCYUIECTBJISITh, KOHTPOJIUPOBATh M MPU HEOOXOAMMOCTH KOPPEKTUPOBATH CBOIO
NesATEIbHOCTh, BBIOUpaTh Harbonee 3PpPeKTUBHbIE CIIOCOOBI pelIeHusl y4eOHbIX U
MO3HABATENIbHBIX 33/7a4, CaMOCTOSITEIbHO COCTaBJISATh WJIM KOPPEKTHPOBATH
MIPEJIOKEHHBIM  QITOPUTM JEHUCTBUUA MPU BBINIOJHEHUM 33JaHUM C YYETOM
MOJy4YEHHUS! HOBBIX 3HAHUU 00 M3yyaeMbIX OOBEKTaX — BEIIECTBAX U PEAKIUSX,
OLICHMBATh COOTBETCTBUE IMOJYYEHHOTO pe3yJibTaTa 3asBJICHHON LEIH, YMEHHE
MCIOJIb30BaTh U aHAIM3UPOBATH KOHTEKCTHI, IPEAJIaraéMble B YCIOBUU 3aJIaHUN.

HPEAMETHBIE PE3YJIBTATBI

B cocraBe nmnpeaMETHBIX pe3yJabTaTOB IO OCBOCHHUIO 0053aTEIbHOTO
CoJlep KaHMs, YCTAHOBJICHHOTO JaHHOW ¢enepaibHON pabodeil mporpaMMoH,
BBIICJISIIOT: OCBOEHHBIE OOYYaIOIIMMHCS Hay4YHbI€ 3HAHUSA, YMEHUS U CIIOCOObI



NEUCTBUN, crIenupuIecKue I TpeAMETHOW obmactn «XUMHS», BUIBI
JEATeIbHOCTH 1O  MOJYYEHHID HOBOTO  3HAHUS, €ro HWHTEpIpEeTaluu,
peo0pa30BaHUIO U MPUMEHEHUIO B PA3JIMYHBIX YI€OHBIX U HOBBIX CUTYyaITUsX.

K konIy o0yueHus B 9 Kjacce nmpeMeTHbIC pe3yibTaThl HA 0a30BOM YPOBHE

JOJKHBI OTpaXkaTh CPOPMUPOBAHHOCTH Y O0OYHAIOITNXCSI YMEHUM:

e PpACKpBIBATH CMBICI OCHOBHBIX XHWMHUYECKUX TMOHSATUNA: XUMHUYECKUM
AIIEMEHT, aTOM, MOJEKYyJa, HOH, KaTHOH, aHWOH, MPOCTOE BELIECTBO,
CJIO)KHOE€ BEIIECTBO, BAJEHTHOCTb, 3JIEKTPOOTPHULATEIBHOCTh, CTEIICHBb
OKHUCJICHHS, XUMUYECKasl peakKIusi, XUMUYECKasl CBS3b, TEIJIOBOU A ekt
peakiuu, MOJib, MOJSIpHBIA  00BEM,  pacTBOp,  DJIEKTPOJIUTHI,
HERJIEKTPOJIUTHI, AJEKTPOJUTUYECKAS] TUCCOLUALNS, PEAKIUA HOHHOTO
oOMeHa, KaTanu3aTop, XUMHYECKOEe paBHOBECHE, OOpaTUMble U
HEeoOpaTUMbIE pEaKIMM, OKHUCIUTEIIbHO-BOCCTAHOBUTEIIBHBIC pPEAKIUH,
OKUCIIUTENIb,  BOCCTAHOBUTEIb,  OKHCIEHHE W  BOCCTaHOBJICHHUE,
ajuioTponusi, aMm(pOTEpHOCTh, XUMHYECKasi CBS3b (KOBaJCHTHAs, MOHHAs,
METajuInYecKasi), KpHUCTAJUIMYECKass pemETKa, KOppo3us METALJIOB,
CIUIaBbl, CKOPOCTh XHUMHUYECKOM peakiuu, MpeAeabHO IO0MyCcTUMas
konueHTpanus [1/IK Bemectsa;

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

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

e OIpPEIETATh BAJEHTHOCTh U CTENIEHb OKUCICHUSI XUMHUECKUX AJIEMEHTOB B
COCIMHEHUAX Ppa3IUYHOrO COCTaBa, MPUHAJIEKHOCTh BEIIECTB K
ONMpeAeNéHHOMY KJIACCYy COEOUWHEHUU Mo ¢opmyrnam, BHJI XUMHYECKOU
CBsI3W (KOBaJ€HTHAs, WOHHAS, METAJUIMYECKas) B HEOPraHUYECKUX
COCIIMHEHUSX, 3apsii MOHA M0 XUMHUYECKON (opMylie, XapaKTep Cpebl B
BOJIHBIX PACTBOPAX HEOPTraHUYECKUX COCAMHEHUMN, TUIl KPUCTATUITMYECKON
PELIETKA KOHKPETHOI'O BEILIECTBA,

e packpbiBaTh cMmbici [lepuonnueckoro 3akona /[I. M. MengeneeBa wu
JIEMOHCTPUPOBATh €ro TOHUMAaHHWE: OIKCHhIBATh W XapaKTepu3oBaTh
tabnuunyio Gopmy Ileproanueckoil cuCTeMbl XMMHYECKHX DSJIEMEHTOB:
paznuyaTh TOHATUSA «rJaBHas moarpymnma (A-rpynma)y U «mobodHas
noarpynna (b-rpynma)», manesie W OOJbBIIME MEPUOIBI, COOTHOCHUTH
0003HayYeHUsl, KOTOpbIE HMEIOTCS B TNEPUOJUYECKON Taldiuie, ¢
YUCIIOBBIMU  XapaKTEPUCTHUKAMH  CTPOEHUSI  aTOMOB  XHUMHUYECKHUX
JMIEMEHTOB (COCTaB W 3apsia  sjapa, oOImee 4YUCIO DJICKTPOHOB M
pacmpeneneHue WX TI0 DJEKTPOHHBIM CIIOSIM), OOBACHATH OOIIHE
3aKOHOMEPHOCTH B M3MEHEHHHM CBONCTB JJIEMEHTOB M MX COCIUHECHHUU B



npezenax MajblX MEPUOJIOB U TJIaBHBIX MOATPYMN C YYETOM CTPOEHUS UX
aTOMOB;

KJIACCU(PUIIMPOBATh XMMHUUYECKUE SJIEMEHThI, HEOPraHUYECKHE BEIIECTBA,
XUMHUYECKUE PeaKuu (M0 YUCIY M COCTaBY YYACTBYIOIIMX B PEAKIIHUH
BEIIECTB, MO TEIJIOBOMY 3(PEKTy, MO0 U3MEHEHUIO CTENEHEH OKHCIICHUS
XHMHYECKUX DJIEMEHTOB);

XapaKTepu30BaTh (OMHUCHIBATH) OOMME W CICIHPUICCKHE XHUMHUYICCKUE
CBOMCTBAa TPOCTHIX W CIOXHBIX BEIIECTB, MOJATBEpPXAasi OINHUCAHUE
IpUMEPAMH  MOJIEKYJISIPHBIX W HMOHHBIX YPaBHEHUU COOTBETCTBYIOIIUX
XUMHUYECKUX PEaKIIii;

COCTABJISITH YPaBHEHUS JJEKTPOJUTUUYECKON JHMCCOLUMALUU  KHUCIIOT,
LIEJI0YEH U COJIEH, TTOJIHBIE U COKPAILEHHBIE YPABHEHHUS PEAKIIMM NOHHOTO
oOMEHa, ypaBHEHHUS pEaKluid, MOATBEPKIAIOMUX CYIIECTBOBAHUE
TF€HETUYECKOM CBSI3M MEXKY BEIIECTBAMU PA3JIUYHBIX KJIACCOB;
pacKpbIBaTh CYIIHOCTh OKHUCIIUTEIbHO-BOCCTAHOBUTEIBHBIX  PEAKIIUMA
MOCPEJICTBOM COCTABIICHHSI SJIEKTPOHHOTO OajaHCca 3THX PeaKUuid;
MPOTHO3UPOBATh CBOMCTBA BEILECTB B 3aBUCHUMOCTH OT HMX CTPOCHUS,
BO3MOXXHOCTH TMPOTEKAHUS XUMHUYECKHX NPEBPALICHUNA B Pa3IUUYHBIX
YCIOBUSIX;

BBIYHCIIATh OTHOCHUTEJIBHYIO MOJIEKYJIIPHYIO W MOJIIPHYIO MAacChl
BEILECTB, MAaCCOBYIO [JOJII0 XHMHYECKOTO 3JIeMEHTa 10 (opmyIe
COEIMHEHUS, MACCOBYIO JIOJIO BEILIECTBA B PACTBOPE, MPOBOAUTH PACUETHI
110 YPaBHEHUIO XUMUYECKOU PEAKIUU;

cCOONIOJaTh  MpaBUja  TOJIB30BAHUS  XMMHUYECKOW  TMOCYyIOW U
Ja00paTOpHBIM  O0OPYJIOBAaHMEM, a TaKXe TNpaBujia oOpalieHust ¢
BEIIECTBAMU B COOTBETCTBUM C HWHCTPYKIMSIMU TI0 BBINOJHEHUIO
7a00paTOPHBIX XUMHUYECKUX OTMBITOB MO TMOJYYEHUIO U COOMPAHUIO
ra3o00pa3HbIX BEIIEeCTB (AMMHAKa U YTIIEKUCIIOTO Tra3a);

NPOBOAUTh  PEaKIUu, MOJATBEPXKIAIOIINE  KAYECTBEHHBIM  COCTaB
Pa3IMYHBIX BEIIECTB: PACMO3HABATH OMBITHBIM MyTEM XJIOpUJI-, OpOMU/I-,
uoaua-, kapbonar-, ¢ocdar-, cuiamkar-, cyiabdar-, TUAPOKCH]I-UOHBI,
KaTUOHbl aMMOHHSI U HMOHBI M3YYEHHBIX METAJJIOB, MPUCYTCTBYIOIIUE B
BOJIHBIX PACTBOpPAaX HEOPTraHUYECKUX BEIIECTB;

MIPUMEHSITh OCHOBHBIC OIEpAllMM MBICIUTEIBHON JAEATEIbHOCTU — aHaJIu3
W CHHTE3, CpaBHEHHUE, OOOOIIEHHE, CHUCTEMATU3AIlMI0, BBISBICHUE
MPUYUHHO-CJIEJACTBEHHBIX CBSI3€M — i1 M3YyYEHUS CBOWMCTB BEIECTB U
XUMHUUYECKUX PEAKIUH, €CTECTBEHHO-HAYYHbIE METOJIbl TO3HAHUS —
HaOIOICHUE, M3MEpPEHUEe, MOJCIUPOBAHUE, DKCIIEPUMEHT (pEalbHBIA H
MBICJICHHBIN).
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MPOBEPSIEMOro
pe3yJibTaTa

o0pa3oBaTe/ibHOI MPOrPaMMBbI OCHOBHOTI'0 00111er0 00pa30BaHUs

1

ITo Teme: «BCH_IGCTBO N XUMHYECCKas peaKuusi»

1.1

1.2

pPacKpbIBaTh CMBICII OCHOBHBIX XUMHUYECKHX IOHSATHH: pacTBOp,
QJIEKTPOJIUTHI, HEIJIEKTPOJIUTHI, AJICKTPOIUTUYCCKAsT JUCCOIMALINS,
pEeaKMu MOHHOTO OOMEHa, KaTalu3aTop, XMMHUYECKOE pPaBHOBECHE,
obpaTuMble u HEOoOpaTUMbIC peakiuu,
OKHUCJIUTEITLHOBOCCTAHOBUTEIHHBIC peaxium, OKHUCJIUTENb,
BOCCTAHOBUTEIIb, OKHCICHHE W BOCCTAaHOBIICHHE, aJUIOTPOIIUS,
aMm(pOTepHOCTh,  XUMHUYECKas  CBs3b  (KOBAJICHTHAs, HWOHHAs,
METAJUINYeCKasi), KPUCTAJUIMYECKass pemI€TKa, CIUIaBbl, CKOPOCTb

XUMHYECKON peaKkun

HIUIIOCTPUPOBATL B3aMMOCBA3b OCHOBHBLIX XHUMHYCCKUX MOHATHHA H

IMPUMCHATD OTHU ITOHATHUA IIPU OIIMCAHHUU BCIICCTB U UX HpCBpaH_[CHI/Iﬁ

1.3

COCTaBJIATh YPABHEHUS HJIEKTPOJIUTHYECKOM JUCCOLMALUMU KHCIIOT,
LIEJI0YEH W COJIEM, IIOJIHBIE M COKPAIEHHBIE YPAaBHEHUs DPEaKLHH

HOHHOro oOMeHa

1.4

1.5

2.1

PacKpbiBaTb CYHIHOCTb OKHCIIMTCIBbHO-BOCCTAHOBHUTCIIbHBIX pCaKHI/Iﬁ

IIOCPEACTBOM COCTaBJICHUS 3JIEKTPOHHOI'0 OajaHca 3TUX peakuil
MIPOBOJIUTH PACUYETHI IO YPABHEHUIO XUMHYECKOW peaKinu

Ilo Temam: «Hemeramnsl u uX coeluHeHUs’» U «MeTammbl U X
COCTMHEHUS»

XapaKTepU30BaTh (OMUCHIBATh) OOIIME U CTIEM(PUIECKUE XUMUUECKIE
CBOMCTBAa MPOCTBIX U CIOXHBIX BEILIECTB, MOJITBEpPXkIasi ONHUCAHHE
puUMepamMu MOJICKYJISIPHBIX Y MOHHBIX YPAaBHEHHI COOTBETCTBYIOIINX

XHUMHUYCCKUX peaKHI/Iﬁ

2.2

23

24

COCTaBJIATb YPAaBHCHUA peaKuHﬁ, MOATBCPIKAAOMINX CYIICCTBOBAHUC

TCHETHUYCCKOM CBS3U MCKAY BCIICCTBAMU PA3JIMYHBIX KJIIACCOB

IMPOTrHO3UPOBATH CBOICTBa BCIICCTB B 3aBUCUMOCTH OT UX CTPOCHMUA,
BO3MOXHOCTH HNPOTCKAHUSA XUMHUYCCKUX npeBpameHI/Iﬁ B PA3JIMYHBIX

YCIIOBHSIX

CIeNOBaTh MpaBWJiaM MOJb30BAHUS XUMHUYECKOM TIOCYyIOH H
1ab0paTOpHBEIM O0OpYIOBAaHUEM, a TaKXKe IMpaBWUIaM OOpaIeHHsS C
BEIIECTBAMH B COOTBETCTBUM C HHCTPYKIUSMH IO BBIMOJHEHUIO

J'Ia60paTOpHLIX XUMHUYCCKUX OIIBITOB IO MOJYUYCHUIO U CO6I/IpaHI/IIO



ra3000pa3HBIX BEHIECTB (aMMHUaKa M YTJIEKUCIIOTO rasa)

INPOBOAWUTL PpC€aKUHH, IMTOATBCPKIAAIOIINE KauyeCTBEHHBIA COCTaB

Pa3jIMUHBIX BCIICCTB: PaCllO3HAaBaThb OIBITHBIM HyTCM xJjopua-,

2.5 Opomun, womupa, kapOonar, Qocdar, cunamkar, cynabdar,
TUAPOKCUIMOHBI, KAaTHOHBI aMMOHHUS, MOHBl H3YyUYEHHBIX METaJUIOB,
MPUCYTCTBYIOIIME B BOJHBIX PACTBOPaX HEOPraHUYECKUX BEILIECTB

3 [To Teme: «XuMus 1 OKpy>Karoias cpea

11 pacKpbIBaTh  CMBICII OCHOBHBIX Xumuyeckux mnoHaruit: [IJIK

' BEIL[ECTBA; KOPPO3HUS METAJIOB
MPUMEHATh OCHOBHBIE ONEPALMH MBICIUTEIIBHON JIESITEIbHOCTH —
aHaIM3 W CHUHTE3, CpaBHEHHUE, OO0O0OIIeHNe, CHCTeMaTU3allNIo,

32 BBISIBICHUE TPUYUHHO-CICACTBEHHBIX CBSI3€M — I U3y4eHUSA

CBOMCTB BCIICCTB U XHMHYCCKHX peaKHHﬁ; C€CTCCTBCHHOHAYYHBIC
MCTOABI IIO3HAHUA — Ha6J'IIOI[eHI/Ie, HU3MCPCHHUEC, MOJCIUPOBAHUC,

AKCIIEPUMEHT (peajbHbIN U MBICICHHbIN)




ITPOBEPAEMBIE 3JIEMEHTbBI COAEPKAHUSA

9 KIIACC

Kon

IIpoBepsieMblii 3JIEMEHT COePKAHUS

BemectBo B Xumudeckas peaKkuusi. HOBTOpeHI/IC

1.1

[Tepuonnueckuii 3akoH. [lepuoguueckas cucrema XuMU4eckux 3yemMeHToB . 1.
MenneneeBa. CTpoeHue aTroMoB. 3aKOHOMEPHOCTH B H3MEHEHHUU CBOMCTB
XMMHYECKUX DJIEMEHTOB TEPBBIX TPEX TMEPHUOJIOB, Kalus, KaJlblUd M HX
COEMHEHHI B COOTBETCTBUM C IOJIOKEHHEM 3JIeMEHTOB B llepuonnueckoin

CUCTEME U CTPOCHUEM HUX ATOMOB

1.2

1.3

CrpoeHne BelecTBa: BHABl XUMHMYECKOM CBA3U. THUIBI KPHUCTANIMYECKUX
pElETOK, 3aBUCUMOCTh CBOMCTB BEIIECTBA OT TUIIA KPUCTALUIMYECKON PEIIETKH
U BUJa XUMUYecKol cBsa3u. Knaccudukanus 1 HOMEHKIIATypa HEOpPraHUYECKUX
BEUIECTB (MEXAYHapoAHas U TpUBUAIbHAsA). XUMHUECKHUE CBOMCTBA BELIECTB,
OTHOCSIIIIUXCS K  PAsJIMYHBIM  KjaccaM HEOPraHWYECKUX  COCIUHEHU,

IreHCTUYCCKAaA CBA3b HCOPTraHNMYCCKUX BCIICCTB

Knaccudukanus XuMUYECKHX PEAKIUK M0 pa3IMYHBIM MPU3HAKaM (110 YHUCITY U
COCTaBy YyYaCTBYIOIIMX B PEAKUWH BEIIECTB, MO TEMJIOBOMY 3(PQeKTy, Imo
W3MCHCHHIO CTETIICHEeH OKHCICHHS XMMHUYECKHX JJIEMEHTOB, IO OOpAaTHMOCTH,
M0 y4YyacTHUIO Karajmu3atopa). OK30- ¢ JHAOTEPMUYECKUE  PEeaKIluH,

TCPMOXUMHUYCCKUC YPABHCHHUA. IlonsaTue o CKOpOCTHU XHUMHYECKOMN peaKknuun

1.4

1.5

[Tousitue 00 O6paTI/IMBIX u HeO6paTI/IMI>IX XUMHUYCCKUX DPCAKIUAX. Ilonstue o
TOMOT'CHHBIX M I'€TCPOrCHHBLIX PCAKIUAX. IlonsiTe 0 XUMHUYECKOM PaBHOBCCHUU.
cDa.I(TOpLI, BJIMAIOINHUE Ha CKOPOCTb XUMHYECKOU pCakiun M IIOJIOKCHUC

XUMHNYECCKOT'O paBHOBECUA

OKHCIUTENTEHO-BOCCTAHOBUTEIHHBIC peakuuu, 3JIEKTPOHHBIN Oaytanc
OKHCIIUTENbHO-BOCCTAHOBUTENBHON  peakuuu. CocTaBiieHHe  ypaBHEHUU
OKHCIIUTEIbHO-BOCCTAHOBUTEIBHBIX ~PEAKIMH C MCIOJIb30BAaHUEM METOJa

QJICKTPOHHOT'O Oananca

1.6

Teopus 3NMEKTPOIUTUUECKON TUCCOLMAIMU. DIEKTPOIUTHI U HEINEKTPOIUTHI.
KaTtnonsl, annoHbl. MeXaHU3M AUCCOLMAIIMU BEIIECTB C PA3IMYHBIMU BUJIAMHU
xuMHuueckoi cBs3u. Ctenenp guccoruaui. CUIbHBIC U cIa0ble SIEKTPOJUTHIL.
Peakiiun nonHoro obmeHa. YCIIOBUS MPOTEKAHUS PEAKIM MOHHOTO OOMEHa,

IIOJIHBIE H COKpaH_IéHHBIe HOHHBIC YPAaBHCHUIA peaKHHﬁ. CsoiicTBa KHCJIIOT,



1.7

OCHOBaHMH H COJIEM B CBETE€ TPEACTABICHUH 00 SIEKTPOJMTHYECKON

nucconuanuu. KauecTBeHHbIE peakiiuy Ha HOHBL. [1oHsITHE O TMapOIU3E coneit

XYUMHUYECKUN DSKCIIEPUMEHT: O3HAKOMIIEHHE C MOJEISAMH KPUCTAIUIMUECKUX
pPEIIETOK HEOPraHMYECKUX BEIIECTB — METAJUIOB U HeMeTasioB (rpadura u
ayiMasa), CJIO’KHBIX BEUIECTB (XJIOpUJa HATpHsl); UCCIECJOBAHUE 3aBHUCHMOCTH
CKOPOCTH XHUMHUYECKOM pEakluu OT BO3JCHUCTBUS pPAa3IUYHBIX (HAKTOPOB;
HCCIIEIOBAaHUE  DJIEKTPOIPOBOJHOCTH  pPacTBOPOB  BEILIECTB,  IIpolecca
IUCCOLMAIUMU  KHUCIOT, wIeioued u  coiel  (BO3MOXHO HCIOJIb30BaHHE
BUJICOMATEPUAIIOB); IMPOBEACHUE ONBITOB, WIUIIOCTPUPYIOIIUX IPU3HAKK
MIPOTEKAaHUs PeaKlnii HOHHOTO oOMeHa (00pa3oBaHUE OCa/iKa, BbIIEJICHHUE Ia3a,
0o0pa3oBaHUE BOJbI); OIBITOB, HIUTIOCTPUPYIOUINX HPUMEPHI OKUCIUTEIBHO-
BOCCTAaHOBUTENBbHBIX peaKlui (TOpeHHe, PeakiMy pPas3loKeHUs, COCTUHEHUS),
pacrno3HaBaHH€ HEOPIaHWYECKUX BEIIECTB C OMOIIbIO KaUeCTBEHHBIX peaKui

Ha MOHBbI; PpCIICHUC OKCIICPUMCHTAJIbHBIX 3aaa4

Hewmertannel 1 ux coeIMHEHUS

2.1

O6mass xapaktepuctuka raiaoreHoB. (OCOOEHHOCTH CTPOEHHUS AaTOMOB,
XapakTepHbIe CTereHu okuciaeHnus. CTpoeHne u (u3nIecKre CBOMCTBA MPOCTHIX
BELIECTB — TrajoreHoB. XHMHUYECKHME CBOICTBa Ha MpUMEpe XJopa
(B3auMozielicTBUE C MeTalJlaMH, HEMETajUlaMH, IIejouaMu). XJIOPOBOAOPO/I.
ConsiHas KMCII0Ta, XUMUYECKHUE CBOMCTBA, NOJIyueHHUE, IpuMeHeHue. [lefictBue
XJIOpa ¥ XJIOPOBOAOPOJA HAa OPraHU3M 4YeJjoBeKa. BakHeumme XIopuabl U UX

Hax0’JIEHUE B IPUPOJIE

2.2

OObmas xapaktepuctuka 3yeMeHToB VIA-rpymnmbl. OcoOE€HHOCTH CTPOEHHUS
aTOMOB, XapaKTepHbIe CTeneHu okucieHus. CTpoeHue U pusnyeckre cBOWCTBa
MPOCTBIX BEHIECTB — KHUCJIOpPOAa M Cepbl. AJUIOTPONHBIE MOAM(PHUKAIUN
KHCIIOpoZla U cepbl. XMMHUYECKHE CBOMCTBa cepbl. CepoBOIOpPOA, CTPOEHUE,
¢usznueckne M XUMHUYecKue cBoicTBa. OKCHUIBI cepbl KaK IpelCTaBUTENH
KHUCJIOTHBIX OKCHJIOB. CepHasl KHUCIOTa, (PU3NYeCKHe U XUMHUYECKHE CBOMCTBa
(obmuMe Kak mpeAcTaBUTENS Kiacca KHCIOT U crenuduueckue). XUMHUECKHUE
peakimy, JeXalue B OCHOBE MPOMBIIIICHHOTO croco0a IMOJydyeHHsI CepHOU
kucioTel. IIpumenenne. Conu cepHOM KHCIOTBI, KaueCTBEHHAs pEaklMs Ha
cynbdar-uoH. HaxoxneHnue cepbl U €€ coeAMHEHUI B mpupoae. XUMHUYECKOe
3arpsi3HEHUE OKPYXKArollel cpelbl COCTUHEHUSIMU cepbl (KUCIOTHBIE JT0XK[IH,

3arpsA3HCHUEC BO3AyXa U BOI[OéMOB), CIIOCOOBI €T0 nNpeaAOTBPAIICHHUA

23

OOmast xapaktepucTuka 5JeMeHTOB VA-rpynnbl. OCOOEHHOCTH CTPOEHHUs
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aTOMOB, XapaKTEPHbIE CTEIIEHU OKHUCIIEHUS. A30T, pacpocTpaHEeHHE B IPUPOJIE,
¢usnyeckre U XUMUUecKrue cBoiicTBa. Kpyropopor a3ora B npupojae. AMMHaK,
ero (u3MUeckue M XMMUYECKUE CBOICTBa, moiydeHue u npumenenue. Conu
aMMOHMs, HX (u3NYeckMe ¢ XHMMHUYECKHE CBOWCTBA, IPUMEHEHHE.
KauecTBeHHas peakiusi Ha MOHBI aMMOHUA. A30THasi KUCJIOTa, €€ MOJy4eHHeE,
¢dbusnueckne W XUMHUYECKHE CBOWMCTBAa (0OIIME KaK MpeICTaBUTENs Kiacca
KHCIIOT U crnenuduueckue). Mcnoapb3oBaHue HUTPATOB U COJIEH aMMOHHUS B
KauecTBE MMHEPAIbHBIX yN0OpeHuil. XUMHUYECKOE 3arpsi3HEHUE OKpY’Karolei
Cpelbl COeTMHEHUSIMH a30Ta (KUCIOTHBIE JOXAU, 3arPsA3HEHHUE BO3AyXa, MOYBBI

1 BOJIOEMOB)

®ocdop, amnmorponusie Mogudukauu (ocdopa, puzNIecKkne U XUMUUECKUE
cBoiictBa. Oxcun dochopa(V) u dochopHas kuciaora, ¢GuU3NYECKUe U
XUMHUYECKHE CBOMCTBa, moiydeHue. Mcmonb3oBanue (ochaTtoB B KadecTBe

MUHEPAIBHBIX YIOOPEHHIA

2.5

Obmass xapaktepuctuka 3yeMeHToB [VA-rpymmbl. OcoOEHHOCTH CTPOCHHUS
aTOMOB, XapaKTEepPHBIE CTENEHW OKUCICHUS. YTJIEepol, aIOTPOITHBIC
MOIUGUKAIMK, PACIPOCTPAHEHHE B MPHPOJE, (U3NYECKHE M XUMHUYCCKUE
cBoiictBa. Aacopormusi. Kpyrosopot yriepoaa B npupone. OKCHabl yriepoaa,
uX (U3MYeCKHEe W XUMHUYECKUE CBOICTBA, JICHCTBHE HAa JKUBBIC OPTraHU3MBI,
MOJIy4eHUE U TIPUMEHEHHUE. DKOJIIOTUYECKUE TIPOOJIEMBI, CBA3aHHBIC C OKCHJIOM
yraepona(IV); rumoresa rino0anbHOTO MOTEIUICHUS KIWMaTa; MapHUKOBBIM
addexr. YrompHas kuciora U €€ cond, UX (UINYECKHE U XUMUUYECKUE
CBOICTBa, MoNy4YeHHe W mpuMeHeHHe. KauecTBeHHass peakiusi Ha KapOoHaT-
noHbl. Mcnons3oBanue kapOOHATOB B OBITY, MEIHIIMHE, MPOMBIIIICHHOCTH U

CEJILCKOM XO34HCTBE

2.6

[lepBoHayasbHbIE MOHATUS 00 OPraHUYECKUX BEIECTBAX KAaK O COEIUHEHUSX
yriepoga (MeTaH, 3TaH, ATWUJIEH, alleTWJIEH, 3TAaHOJ, TJIMLEPHUH, YKCYCHas
kucnora). MIx coctaB u xumuueckoe crpoeHue. [lonstue o Ouomormyecku
BaXXHBIX BEIECTBAX: XMpaX, Oelkax, YriaeBoJaX — M HX pPOJU B IKU3HHU
yenoBeka. MaTepuaabHOE€ €IMHCTBO OPraHUYECKUX M HEOPraHUYECKUX

COeIUHEHUN

2.7

Kpemuuii, ero ¢usnyeckue W XHUMHUYECKHE CBONCTBA, IMOJNyYCHUE U
npumeHnenne. CoenuHeHUs KpemHHUs B mpupojge. OOmme mpeactaBieHuss 00
okcuze kpemuus(IV) u kpemaneBoit kucinote. CUIUKATHI, UX UCIOIH30BAaHUE B

6I)ITy, MCIUIHUHE, TPOMBIIIIJICHHOCTH. Baxxnenmme CTPOUTCIIBHBIC MaTCpUaJIbl:




2.8

KepaMHKa, CTEKJIO0, IIEMEHT, OeToH, jxene300eToH. [IpobGaembr OGe3omacHOTO

HCIIOJIb30BAHUA CTPOUTCIIbHBIX MAaTCPUAJIOB B HOBCGI[HCBHOﬁ KU3HU

XUMHUYECKUN HSKCIEPUMEHT: H3ydeHHE 00pa3loB HEOPraHMYECKHX BEIIECTB,
CBOWCTB COJISHOM KHCJIOTBI; IPOBEIEHNE KAaYECTBEHHBIX pEaKIMi Ha XJIOpUA-
MOHbI M HaONIOJCHUE MPU3HAKOB HUX TMPOTEKAHMs;, OIBITHL, OTPAKAIOIINE
¢u3nyeckue 1 XMMUYECKHE CBOMCTBA IaJIOTCHOB M UX COCAMHEHUH (BO3MOKHO
WCIOJIb30BaHNE BHJICOMATEPUANIOB); O3HAKOMJICHHE C 00paslamMH XJOpPHUIOB
(raJloreHU10B); O3HaKOMJIEHHE C oOpa3lamMu cepbl U €€ COEJUHEHUSIMU
(BOBMOXXHO ~ HCIIOJIb30BAaHHE BHJEOMATEpHANOB); HAOJIOJEHHE IMpolecca
o0yIJIMBaHUs caxapa HoJ ACHCTBUEM KOHLEHTPHUPOBAHHOM CEpHOW KHUCIOTHI;
M3yueHHe XMMUYECKHX CBOMCTB pa30aBIIEHHOW CEPHOM KHCIOTHI, MPOBEICHHE
KayeCTBEHHOW peakuuud Ha Ccynb(ar-uoH U HaOJMIOJeHHe Ipu3HaKa eé
MPOTEKaHMS; O3HAKOMIICHHE C (PU3NIECKUMHU CBOMCTBaMH a30Ta, hocdopa u ux
coeMHEHUIl (BO3MOYKHO HCIIOJIb30BAaHUE BHJIEOMaTEpUaloB), oOpa3Lamu
a30THBIX U GOCPOPHBIX yIOOpEHUH; TOIydeHHE, COOMpaHNe, paclio3HABAHUE H
U3yuyeHHE CBOMCTB aMMMaKa; IPOBEJACHHE KAuyeCTBEHHbIX pPEaKLUH Ha HOH
aMMoHMST W (Qocdar-noH W UIyYCHHE TPU3HAKOB UX NPOTEKAHUS,
B3aMMOJICHCTBHE KOHIICHTPUPOBAHHONW a30THON KUCIIOTHI C MEJbI0 (BO3MOYXKHO
WCTIOJIb30BAaHNE BHUICOMATEPUANIOB); HM3YYCHHE MOJENeH KPUCTAITHYECKIX
pewéTok anmasza, Trpadura, ¢QyulepeHa; O3HAKOMIIEHHME C IIPOLIECCOM
azicopOIMy PacTBOPEHHBIX BEIIECTB aKTUBHUPOBAHHBIM YIJIEM W YCTPOHCTBOM
IPOTHBOra3a; MOJy4YeHHE, coOMpaHMe, pacllo3HaBaHME M M3Y4YEHHE CBOMCTB
VIJIEKUCIIOTO Ta3a; IMPOBEJCHHE KadeCTBEHHBIX peakiuii Ha KapOOHAT- |
CHJIMKAaT-UOHBl M HW3y4€HHE NPU3HAKOB MX IPOTEKAaHUsS; O3HAKOMIIEHHE C
MPOAYKIIMEH CHUIMKATHOM MPOMBIIUICHHOCTH; PEIICHNE SKCIEPUMEHTATBHBIX

3a51a4 1o TeMe «BakHelIe HEMETalJIbl U UX COSIUHEHUS

MeTannsl 1 UX COSINHEHUS

3.1

32

OO6m1ast XapakTEPUCTHUKA XUMUYECKHUX JIEMEHTOB — METAJIJIOB HA OCHOBAaHUM MX
nonoxxenus B llepuoamdeckorn cucreme XuMuueckux anemMeHtoB J[.U.
MenaeneeBa u ctpoeHust aTomoB. CTpoeHrne MeTauioB. MeTayuindeckas CBI3b U
MEeTaJUIMYecKasi KpUCTaJUIMUecKass pemérka. OJIEeKTPOXMUMHYECKUH  psij

HaIpsHKEHUH METaJUIOB
duznyeckue U XUMUYECKUE CBOICTBa MeTauioB. O0Iue crocoObl MOMy4eHUs

meTauioB. IlonsaTue o KOPPO3UH MCTAJIJIOB, OCHOBHBIC CITIOCOOBI 3alllUThI UX OT

koppo3uu. CraBsl (CTallb, YyT'YH, JIOpATIOMUHUN, OpOH3a) U UX IPUMEHEHHE B




OBITY U IPOMBILIEHHOCTH
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Hlenouynsle Mertamibl: nosoxkenue B llepuonmyeckoil cucreMe XHMHUYECKUX
anemeHToB [[.M. MenaeneeBa; CTpo€HHE UX aTOMOB; HAXOXJIECHHE B IPUPOJIE.
duznyeckue 1 XUMUYECKHE CBOMCTBA (Ha MpuMepe HaTpus U Kamusi). OKCUIIbI U
THAPOKCUABI HATPpUA W KaJlud. HpI/IMeHeHI/IG MSJIIOYHBIX METAJJIOB U HUX

COETUHEHUN

34

[lenouHo3eMenbHbIE  METAIBl  MarHuii M KajJbLMH: IOJOXKEHHe B
[Iepnonnueckoii cucreme XUMU4eCKux 3y1eMeHToB [[. M. MenneneeBa; ctpoeHue
X aTOMOB; HaxoxJeHue B npupojae. dusznyeckue M XMMHUUYECKHE CBOWMCTBA
MarHus W Kaiplius. Baxueilmume coeauHeHuss Kanblus (OKCHA, TUIPOKCHUI,

conu). JKEcTKOoCTh BOJBI U CIIOCOOBI €€ yCTpaHEHUS

3.5

3.6

3.7

4.1

AmoMuHuit: nonoxxenue B Ilepuoauueckoil cucreMe XMMHUYECKHX 3JIEMEHTOB
JI.1. MenneneeBa, cTpoeHuEe aroma; HaxoxAcHHE B npupone. dusznueckue u
XMMHYECKHE CBOMCTBA aIFOMUHUSA. AM(pOTEpHBIE CBOMCTBA OKCHJIA M TUIPOKCHIA

AJIFOMUHUA

Keneso: nmonoxenue B [lepuogndeckoit cucreMe XuMU4IeCKUx 3jeMeHToB JI. 1.
MeHeneeBa; CTpoeHHWE aToMa; HaxoXKJIeHue B mpupone. Dusznueckue u
XUMHUYECKHE CBOMCTBa jkene3a. Okcuubl, THAPOKCUAbI u coiu xkene3a(ll) u

xenesza(lll), ux coctas, CBOMCTBA U MOJIyYCHHUE

XUMHUECKUI HKCIEPUMEHT: O3HAKOMJIEHHE ¢ 00pa3iaMyi METaIOB U CIUIABOB,
ux (pu3nUeckuMH CBOMCTBAMHU; U3YYEHHE Pe3yJIbTaTOB KOPPO3HH METAIJIOB
(BO3MOXKHO HCIIOJIb30BaHUE BUJIEOMATEPHAIIOB), 0CcoO0eHHOCTEH
B3aMMOJICHICTBUSL  OKCHJAa Kalbllusg W HATpus C BOJOW (BO3MOXKHO
WCIOJIb30BaHNE BHUJICOMATEPUAIIOB); WCCIICJIOBAHUE CBOWCTB >KECTKOW BOJIBI,
mpolecca TOpPEHHUs Kele3a B KHUCIOpoae (BO3MOXKHO —HCIOJIb30BaHHE
BHJICOMATEPHUAIIOB); TIPU3HAKOB IMPOTCKAHMS KAYSCTBCHHBIX PEAKIUH HA HOHBI
(MarHusi, Kanblus, amroMuHuUsS, nuHka, xeneza(ll) u sxemeza(Ill), memu(Il);
HaOJII0/ICHNE W ONHMCAHUE MPOIECCOB OKpAIIMBAaHKS TUIAMEHU WOHAMH HATPHS,
Kamuss W Kanblusg ~ (BO3MOXKHO  HCIIOJNI30BAaHHME  BUJEOMAaTEPHAIIOB);
uccieoBaHie aM(OTEPHBIX CBOWCTB THJIPOKCHIA ATIOMHHHS M THIPOKCHIA
[IMHKA; pEICHHEe dKCIIEPUMEHTAIBLHBIX 33/1au 10 TeMme «BakHeiime MeTasibl 1

WX COEIMHEHHUS»
XHMHS ¥ OKpYXaromas cpeaa

HoBble maTepuanbsl u TexHosioruu. BemiectBa m martepuanbl B MOBCEIHEBHOU

JKM3HH YeJIOBeKa. XUMHS U 300POBBEC. be3omacHoe HCIIOIBL30BaHNUE BEIIECTB U



4.2

XUMHUYECKUX peakiuil B ObITy. IlepBasg momomip mpu XUMHYECKHX OKOTax M
OTpaBJICHUSIX

OCHOBBI ~ JKOJIOTMYECKOM  TpaMOTHOCTH.  XHUMHYECKOE  3arps3HEHue
okpyxatomei cpeasl [TJIK. Pons XxumMum B perieHUU 3KOJIOTHYECKUX MPOOIIEM.
[IpupoaHblE HMCTOYHUKH YTIEBOIOPOAOB (Yyroiib, MPUPOIHBIA Ta3, He(DTh),

MPOJIYKTHI UX MEePepabOTKU, UX POJIb B OBITY U IPOMBILLIEHHOCTH

4.3

XUMUYECKUI SKCIEPUMEHT: U3yuyeHue oOpas3I[0B MAaTepPHANIOB (CTEKIIO, CIIJIaBbI

METAJIJIOB, [TOJINMEPHBIE MaTEPUAIIbI)




IPOBEPSIEMBIE HA OI'D 11O XUMHU TPEBOBAHUS K
PE3YJbTATAM OCBOEHHUSI OCHOBHOM OBPA30OBATEJBHOM
IMPOTPAMMBI OCHOBHOTI'O OBIIIEI'O OBPA30OBAHUSA

Kon
NpoBepPsIEeMOro
TpeOoOBaHMS

IIpoBepsiemble TPeGOBaHMS K MPeIMETHBIM pe3yJibTaTaM
0a30BOIr0 YPOBHS OCBOEHHSI OCHOBHOI 00pa3oBaTeIbHOM
NMPOrpaMMbl OCHOBHOI0 0011ero oopasoBanusi Ha ocHoBe PI'OC

1

[Ipencrapienue:

1.1

0 TI03HABAaEMOCTH SIBICHHUU mpupoapl, ITOHUMAHHUEC 00BEKTUBHOU
3HAYUMOCTH OCHOB XHMHYECKOM HAayKH KakK obnactu COBPCMCHHOT'O
C€CTCCTBO3HAHHNA, KOMIIOHCHTA 06]1_[6171 KYJIbTYpPbI H HpaKTquCKOﬁ
ACATCIIBHOCTH YCJIOBCKAa B YCIOBUAX COBPEMCHHOI'O O6HICCTB21;

INOHUMAHHEC MECTAa XUMHUU CPEAU APYI'UX CCTCCTBCHHBIX HAYK

1.2

1.3

0 HAYYHbIX MCTOJAaX INO3HAHUA, B TOM YUCIIC SKCIICPUMCHTAJIbHBIX U
TCOPCTUUCCKHUX MCTOAAX HMCCICAOBAHUA BCIICCTB W HUIYUCHUA
XUMHNYCCKHX peaKHHﬁ; YMCHHC HCIIOJIB30BAaTh MOJICIN JJIA

00BICHCHUS CTPOCHUSA aTOMOB U MOJICKYJI

o cepax npodeccHoHaTbHOMN AEATETBHOCTH, CBI3aHHBIX C XUMHEH U
COBPCMCHHBIMHN TCXHOJOIusAMH, OCHOBAHHBIMU Ha JOCTHIKCHUAX
XMMUYECKOH HAyKH, YTO TO3BOJIUT OOYYaIOIIMMCS paccMaTpHUBaTh
XUMHUIO Kak cepy cBoelt Oyayuieil npopeccuoHanbHON AesITENbHOCTH
U ClleNaTh OCO3HAHHBIM BBHIOOP XMMMHU Kak MPOQUIBHOIO NpenMeTa

MIPHU TIEPEXO0/I€ Ha YPOBEHB CPETHETO 00IIET0 00pa30BaHMs

Brmanenune cucteMoil XMMHMYECKMX 3HAaHUM M yMEHUE NIPUMEHATH

CUCTEMY XUMHUYCCKUX 3HaHI/II71, KOTOpas BKIIFOYACT:

2.1

BO)KHEHIIINE XUMHYECKHE IIOHATHS: XUMUYECKHUH DJJIEMEHT, aToM,
MOJIEKYJa, BEIECTBO, MPOCTOE M CIOKHOE BEIIECTBO, OJHOPOJHAS U
HEOJHOPOJHAs CMeCh, OTHOCHUTENBHBIE aTOMHas M MOJEKYJspHas
Macchl, KOJIMYECTBO BEIIECTBA, MOJIb, MOJIIPHAs Macca, MOJISIPHBIN
00BEM, OKCHJ, KHUCIOTa, OCHOBaHHWE, CONb (CpemHss), XUMHUYECKas
peaKIus, pEaKIUH COCTUHCHUS, PEAKIIMH PA3JIOKCHHS, PEaKIUH
3aMeIIeHus, PeaKuy OOMeHa, TeIuIoBOoW I(PQEKT peakiuu, dK30- U
SHJIOTEPMHUYECKUE DPEaKIMH, PACTBOP, MaccoBas OIS XHMHYCCKOTO
AIIEMEHTa B COEAMHEHUH, MAacCOBas JIOJISl U MPOIEHTHAST KOHIICHTPAIIHS

BEILIECTBA B paCTBOPE, PO ATOMA, HIEKTPOHHBIN CIION aTOMa, aTOMHas




opOuTanb, paguyc aToMa, BaJIE€HTHOCTb, CTENEHb OKHUCICHUS,
XUMHYECKAs CBSI3b, JIEKTPOOTPULIATEIBHOCTD, TIOJISIPHASL U HETIOJIpHAs
KOB&JICHTHAs  CBsI3b, MOHHAas  CBs3b, METaUIM4eCKas  CBA3b,
KpUCTA/LIM4YecKass peleérka (aToMHas, MOHHAas, MeTaJuInJyecKasi,
MOJIEKYJISIpHas), MOH, KAaTHOH, QHWOH, SJIEKTPOJIUT U HEJIEKTPOJIMT,
ANIEKTPONIUTUYECKAs  JIUCCOLMAIMS, PEaKIMM HMOHHOrO OOMEHa,
OKHUCIIUTEIIbHO-BOCCTAHOBUTEIIbHBIE ~ PEAKLMH,  OKUCIUTEIb U
BOCCTAHOBUTENIb, OKHMCIEHHME M  BOCCTAHOBICHHME, JIJIEKTPOJIM3,
XMMUYECKOE paBHOBECHE, OOpaTHMble U HeoOpaTUMble peakivH,
CKOPOCTb XUMHUYECKOW peakumu, Katanusarop, IIJIK, xoppo3sus

MCTaJIIIOB, CIIJIaBbI

2.2

OCHOBOIIOJIATAIOLINE 3aKOHbl XUMHM: 3aKOH COXPaHEHHMsI Macchl,
nepuonnueckuil 3akoH J[M. MenneneeBa, 3aKkOH IOCTOSTHCTBA

COCTaBa, 3aKOH ABOI‘aI[pO
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3.1

3.2

TCOPUU XUMUU: ATOMHO-MOJICKYJISIpHAA TCOPH, TCOPUA

ANEKTPOJIUTUYECKON AUCCOLUALINHI
Biianenne ocHOBaMM XMMUYECKOW IPaMOTHOCTH, BKITFOYAIOILICH

yYMEHUE MPaBUIIBHO UCIOIb30BATh U3yUEHHBIE BEIIECTBA U MaTepHAaIb
(B TOM 4uclie MUHEpaJbHbIE YHOOpEHUs, METaUIbl U CIUIaBBI,
HOPOAYKTBl MepepabOTKU MPUPOAHBIX HCTOUYHUKOB YIJIEBOJIOPOJIOB
(yrnsi, mpupoAHOro rasza, HeTHu) B OBITY, CEITBCKOM XO3SHCTBE, Ha
NPOM3BOJICTBE U TOHUMAaHHUE 3HAYEHUS >KUPOB, OENKOB, YIJIEBOJOB
JUIsl OpraHr3Ma 4eoBeKa; yMEHUE MPOrHO3UPOBaTh BIMSHHUE BEIIECTB
U XMMHMYECKHUX IPOLECCOB HA OPraHU3M YEJIOBEKAa M OKPYKAIOLLYIO
IPUPOJHYIO Cpeny

YMEHHME HHTErpUpOBAaTh XUMHUYECKHE 3HAHUS CO 3HAHMSIMHM JIPYTHX

yueOHBIX MPEIMETOB

3.3

HaJIM4YMe OmbITa paboThl ¢ Pa3NUYHBIMU MCTOUYHUKAMHU HH(pOpMaIUu
0 XUMUU (HayyHass W Hay4yHO-TIOMYJIspHas JHUTepaTypa, CIOBapH,

CIIPAaBOYHHUKHU, HHTEPHET-PECYPCHI)
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YMCHUC 00BEKTHBHO OLICHUBATb I/IH(I)OpMaI_II/IIO O BC€IICCTBAxX, HX
MMPEBpAIICHUAX n MMPaAKTUYICCKOM IMIPUMCHCHUU n YMCHHC

HCIIOJIB30BaTh €€ s pCIICHUA y‘-ICGHO-HO3HaBaTCJ'IBHBIX 3aaad

Bnanenne ocHOBaMH IIOHSTHHHOTO arrmapara U CHMBOJIMYCCKOTO

SI3bIKa XUMHHN JJIs1 COCTABJICHUSA (bOpMy.]'I HCOpPTaHNYCCKUX BEIICCTB,




YpaBHEHUN  XUMHYECKHMX  PEaKIMd; OCHOBAMHM  XHMHUYECKOU
HoMmeHKnatypsl (IUPAC u TpuBHanbHOI)

YMeHne oOBSACHATH CBsI3b MOJOXKEHHS d1eMeHTa B Ilepuonmueckoit

CUCTEME C YHCIIOBBIMH XapaKTCPUCTHUKaMHU CTPOCHHSA aTOMOB

5 XMMHUYECKHX DJEeMEHTOB (COCTaB W 3apsii sapa, olliee dYHcio
AIIEKTPOHOB), PACHpPEIEICHUEM DJJIEKTPOHOB IO JHEPreTUYECKUM
YPOBHSIM aTOMOB TIE€PBBIX TPEX MEPUOAOB, KNS U KAJbIU
IIpencraBienue 0  MEPUOJUYECKOM  3aBUCUMOCTM  CBOWCTB
XUMHUYECKHX 3JIEMEHTOB (paguyc atoma, 3JeKTPOOTPULIATEIbHOCTH),

6 OPOCTBIX W CIOXKHBIX BEIIECTB OT IIOJOXEHHUS JJIEMEHTOB B
[lepuoanueckoit cucremMe (B MalbIX MEpPUOAAX U TJIABHBIX
HOJTPYIIax) v AJIEKTPOHHOTO CTPOCHUS aToMa

7 Ymenne kinaccuupoBarth:

7.1 XUMHYECKHUE DJIEMEHTHI

7.2 HEOpraHMYECKUe BellecTBa

7.3 XUMHUYECKHUE PEaKIuN

8 YMeHue onpenessTh:

o1 BaJICHTHOCTh U CTENEHb OKUCJICHUS XUMUYECKUX DJIEMEHTOB, 3apsi

' HoHa

%o BUJ XWMHYECKOW CBSI3M M THI KPHUCTALTUYECKOW CTPYKTYpHl B

' COEMHEHUSX

8.3 XapakTep Cpeabl B BOAHBIX PACTBOpPaX BEIMIECTB (KUCIOT, OCHOBAHHIA)

8.4 OKUCTTUTENh U BOCCTAHOBHUTEIb

9 YMeHne xapakTepu3oBarh (U3NIECKHE U XUMHUECKHE CBOMCTBA!
MPOCTHIX BEIIECTB (KUCIOPOJ, O30H, BOJOPOJ, TpaduT, anamas,

9.1 KpeMHUu#, a3oT, ¢ocdop, cepa, XJOp, HATpuUl, Kalui, MarHui,
KaJIbIIMH, aTFOMHHUM, JKEJIe30)
CIIO)KHBIX BEUIECTB, B TOM YHCJE€ HMX BOJHBIX pacTBOpoB (Boja,
aMMMaK, XJOPOBOJIOPOJ, CEPOBOJAOPOJ,, OKCHIABI M THUIPOKCHJIBI

97 metaiioB [-IIA rpynn, amtomunus, menu (II), uunka, xeneza (II u

. III), oxcuas! yrnepoaa (I u IV), kpemuus (IV), azora u pocdopa (111
u V), cepet (IV m VI), cepuucras, cepHasi, a3oTucTas, a3oTHasd,
dochopHas, yronpHas, KpeMHHEBAsE KUCIOTa U UX COJIH)

93 IIPOTHO3MPOBAaTh M  XapakTEepU30BaTh CBOMCTBA  BEUIECTB B




3aBUCUMOCTH OT HMX COCTaBa W CTPOCHHUA, NPUMCHCHHC BCIICCTB B
3aBUCHUMOCTH OT HX CBOﬁCTB, BO3MOXHOCTb IMPOTCKAHUA XUMHUYCCKUX

MIPEBpAICHUI B Pa3JIMYHbIX YCIOBHUIX

VYMeHue cocTaBisATh MOJICKYJISIPHBIC 1 HOHHBIC YPAaBHCHUSA peaKHHﬁ, B

10
TOM YHUCIIE:
10.1 peakiuii HFOHHOTo oOMeHa
10.2 OKUCIUTEIbHO-BOCCTAHOBUTEIIbHBIX PEaAKIINI
103 WUTIOCTPUPYIOIINX ~XHUMHYECKHE CBOWCTBA M3YYCHHBIX KJIACCOB
' (Tpyrim) HEOPraHUYECKUX BEIIECTB
10.4 MOJATBEPKIAIOLIUX FEHETUYECKYIO B3aUMOCBSI3b MEXAY HUMHU
11 YMeHue BIYUCIATH (IPOBOJAUTDH PACUETHI):
. OTHOCUTEIIGHYIO MOJICKYJISIDHYIO M MOJISIPHYIO MAacChl BEIIECTB,
' MacCCOBYIO JIOJI0 XMMHYECKOT0 3JIEMEHTA B COSAMHEHUU
11.2 MacCOBYIO JIOJIFO BEIIECTBA B PACTBOPE,
11.3 KOJIMUECTBO BEIIECTBA M €r0 Maccy, 00beM Ira3oB
14 M0 YpaBHCHHUSAM XHMHUYCCKHX PEAKIMH ¥ HAXOAHUTh KOJIUYECTBO
' BellecTBa, 00BEM U Maccy peareHTOB WIH MPOYKTOB PEaKIIUU
12 Bnanenue (3HaHHE OCHOB):
OCHOBHBIMH  METOJAAMH  HAy4YHOTO  TMo3HaHUS (HaOmrozeHue,
101 HU3MEpeHHe, SKCIIEPUMEHT, MOJICTTUPOBAHNUE) ITPH H3yYSHUH BEIIESCTB U
' XUMHUYECKUX SBIEHUH; yMeHHe CchOpMyIHUpoBaTh MpoOieMy U
MPETIOKUTE MTYTH €€ PEIICHUS
122 0e3omacHOM pabOThl ¢ XUMHUYECKMMH BEIIECTBAMH, XHUMHUYECKOMH
' MOCyAOH U 1abopaTOpHBIM 000pyAOBaHUEM
MpaBUJIaMy O€30MMaCHOTO OOPAIEHUS C BEIIECTBAMU, UCTIOIB3YEMBIMU
B TMIOBCETHEBHOW JKM3HH, TIPABUIIAMH TTOBEJICHUS B LESIX COCPEIKCHUS
123 3I0pPOBbSI U OKPYXKAIOILIEH MPUPOIHON Cpeapl; MOHMMAaHUE Bpenaa
' (omacHOCTH) BO3ICWCTBHSI HA JKHUBBIC OPTaHU3MBI ONPEACIIEHHBIX
BEIIECTB, CIOCOOOB YMEHBIICHHS U TMPEAOTBPAIICHUS UX BPEIHOTO
BO3JICUCTBUSA
3 Hannuue mpakTHYeCKUX HABBIKOB TUIAHUPOBAHUS U OCYIIECTBIICHUS
CIICTYIOIINX XUMHYECKUX IKCIIEPUMECHTOB:
31 W3YyYCHHE M ONMHUCaHue (PU3MYECKHX CBOWCTB BEIIECTB; 03HAKOMIICHUE

C (I)I/I3I/ILICCKI/IMI/I n XHUMHUYCCKUMH SIBJICHUAMM, OIIBITHI,



WUTIOCTPUPYIOIINE MTPU3HAKU MTPOTEKAHUS XUMHUYECKUX peaklnii

13.2

U3YyYEHHE CIIOCOO0B pa3ziesieHus: cMeceit

13.3

IMOJIY4CHHUE KHUCIOpoAa MW HM3YUCHHUEC €ro CBOﬁCTB; IMOJIYYCHHE
BOAOpPOJa U M3YUCHHUC CTO CBOﬁCTB; MOJIYYCHHC YIJICKHUCJIOTO ra3a u

HN3YUCHHUEC €TO CBOfICTB; IMOJIY4CHHNEC aMMHAKa U N3YUCHUEC €TI0 CBOICTB

13.4

13.5

13.6

MPUTOTOBJICHHE PAcCTBOPOB C OMNpPEIENEHHONM MaccoBOM  nonei

pPacTBOPEHHOTO BEILIECTBA

MIPUMEHEHUE WHJIUKaTOPOB (Jrakmyca, METHJIOPAHkKa u
denondranenna) ans onpenereHHs XapakTepa cpeibl B pacTBOpPax

KHUCJIOT U LIeJIoYei

UCCIIEJOBaHUE M OINMCAaHWE CBOMCTB HEOPraHWYECKUX BEILLIECTB
Pa3IMYHBIX KJIACCOB; M3YyYEHUE B3aUMOJEUCTBUS KHUCIOT C METaJUIaMH,
OKCHIAMH  METaJUIOB,  PAacTBOPUMBIMM M HEPacCTBOPHUMBIMH
OCHOBAaHUSIMU, COJIIMHM; TIOJIY4YEHHE HEpPAaCTBOPUMBIX OCHOBAHUI;
BBITECHEHHE OJHOIO MeTajla JpyrMM U3  pacTBopa  COJH;
uccliieioBaHne aM(pOTEPHBIX CBOWCTB THIPOKCHIOB QIIOMUHUS H

[IUHKA

13.7

13.8

PCHICHUC SKCIICPUMCHTAJIBHBIX 3a41a4 110 TCMaM: «OCHOBHBIE KJIACCHI
HCOPTaHUYCCKUX CO€I[I/IH6HI/II71>>; ((3JIGKTpOJII/ITI/I‘IeCKa$I
JAUCCOLIM AL, «Baxnelnme HeMeTaIbl U HX COCOUHCHUA,

«BaxHeHIe MeTajiIbl U UX COCAUHCHUA»

XUMHYECKHE  OKCIIEPUMEHTHI,  WUIIOCTPUPYIOIIHE  TMPH3HAKH
NPOTEKaHUs peakMi MOHHOTO OOMEHa; KaueCTBEHHbIE peakIu Ha
NPUCYTCTBYIONINE B BOIHBIX PAcTBOpaX HOHBI: XJOPHI-, OpPOMHI-,
uomua-, cyinbpar-, Qocdar-, kapOOHaT-,  CHIMKAT-aHUOHBHI,
THJIPOKCU-WOHBI, KATHOHBl aMMOHUS, MarHusi, KaJblus, aTFOMUHUS,

xkenesa (2+) u xenesa (3+), meau (2+), LMHKA

14

YmMmenue:

14.1

14.2

MNpEACTAaBIATE PE3YJIbTATbl OJKCIICPUMCHTA B (bopMe BBIBOIOB,
JA0Ka3aTCJIbCTB, Fpa(bI/IKOB u Ta6J'II/II_I U BBIBJIATH SMIIMPUYCCKUC

3aKOHOMEPHOCTHU
YCTaHABIIMBATh CBSI3U MEXY PEeaJbHO HAOIIOJaeMbIMU XUMHUUECKUMHU

SABJICHUAMMU U IIPONCCCaMU, NPOUCXOAAINIUMA B MAKPO- U MUKPOMHUPE,

O00BSACHATH IPUYUHBI MHOTOOOPAa3Hsl BEIIECTB




INIEPEYEHD 2JIEMEHTOB COIAEPKXAHUS, IIPOBEPAEMbBIX HA
OCHOBHOM I'OCYJAPCTBEHHOM 2K3AMEHE 110 XUMHNHU

Kon

IIpoBepsieMblii 3J1IeMEHT COJAEPKAHMS

1

HepBOHaanBHBIC XHUMHUYCCKUEC ITOHATHUA

1.1

YucTele BemecTBa U cMecu. CriocoObl pa3ieiieHus: cMecei

1.2

1.3

1.4

1.5

ATOMBI W MOJNEKyNnbl. XuMHYECKHE dJieMeHThl. CHMBOJBI XHUMHYECKUX
351eMeHTOB. [IpocThie U CI0XKHBIE BELIECTBA.

Xumuyeckas popmyna. BarieHTHOCTh aTOMOB XUMUYECKUX AlleMeHTOB. CTeneHb
OKUCJICHUA

3aKOH TIOCTOSIHCTBAa cocTaBa BellecTB. OTHOcHUTENbHAsE AaToOMHas Macca.
OtHocuTenbHas MOJIEKYJIApHas mMacca. MaccoBas J10J1s1 XUMHUYECKOTO 3JIEMEHTa
B COCIUHCHNU

KonuyectBo BemectBa. Moabs. MomsipHass macca. ModsapHbIii 00BEM Ta30B.

BzaumocBs3b KOJIMYCCTBA, MACChI 1 YUCJIa CTPYKTYPHBIX CAUHUIL BEIICCTBA

1.6

Puznyeckue U XUMUYECKUE SBJICHUSA. XMMHUYECKas peaklMs U €€ NPU3HAKU.
3aKOH COXpaHEHMsI MacChl BEIIECTB. XUMHUECKUE YPAaBHEHUS
Ilepnonnueckuil 3akoH u llepuoguyeckas cucreMa XUMHUYECKHX JJIEMEHTOB

.. MenneneeBa. CTpoeHre aTOMOB

2.1

2.2
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3.1

3.2

Ilepnonnueckuil 3akoH. [lepuoguyeckas cucreMa XuMUYECKUX 3J1eMeHTOB J[.11.
Menneneesa. Ilepuoasl u rpymnmnsl. OU3HYECKUN CMBICI MOPSALKOBOIO HOMEPA,

HOMCPOB II€pHOJa U I'pYIIIbI 3JICMCHTA

Crpoenue aromoB. CoctaB aToMHbIX siaep. M3orombl. Dnexktponbsl. CTpoeHue
AJIEKTPOHHBIX 000JI0ueK aToMOB TMepBbIX 20 XUMHUYECKHUX 3JIEMEHTOB

ITepnonnueckoi cucrems! .M. Menneneena

BaKOHOMepHOCTI/I B M3MCHCHUH CBOMCTB XMMHYECKHX JJICMCHTOB ICPBBIX TpéX
NnepruoaoB, KaJikid, KaJIbIUA (paL[I/cha ATOMOB, 3JICKTPOOTPULATCIILHOCTH,
MCTAINIMYCCKUX W  HEMCTANIMYCCKUX CBOfICTB) n #ux COG)II/IHGHI/Iﬁ B
COOTBCTCTBHUM C TIIOJOXXCHHUEM DJJICMCHTOB B HepHOHquCKOﬁ CUCTEME H

CTPOCHUEM UX aTOMOB
CtpoeHue BelecTa

Xumudeckass cBs3b. KoBaneHTHas (MOJsipHAsT W HEMOJSpHAs)  CBS3b.
DNEeKTPOOTPULIATEILHOCTh ~ XUMHUYECKUX  dJeMeHTOB.  MoHHas  CBs3b.

Meramnnueckas CBI3b

Tuner KPpUCTATINIMICCKUX pCH_IéTOK (aTOMHaSI, MOHHas, MeTaJ'IJ'II/I‘{CCKaSI) ,

3aBHCUMOCTEb CBOMCTB BCIIECTBA OT THIIA KpHCT&HHH‘I@CKOﬁ peHIéTKI/I n BHA




XUMHUYECKOH CBS3U

4.1

4.2

Baxnelime npeAcTaBUTENM HeOpraHW4Yeckux BemecTB. Hemeramnsl u ux

COCOAMHCHU. Mertamisl 1 uxX COCIUHCHUA

Knaccupukanuss u HOMEHKJIATypa HEOPraHUYECKUX COCAMHEHUN: OKCHIIOB
(coneoOpasyromue: OCHOBHBIE, KHCJIOTHBIE, amdoTepHbIe) u
HECO0JICOOpa3yIoIe; OCHOBAaHWH (LIENOYM M HEPACTBOPUMBIE OCHOBAHUS);
KACIOT  (KHCIOPOJCOACpKaIMe ¢  OCCKUCIOPOIHBIC, OJHOOCHOBHBIE U

MHOT'OOCHOBHBIE); COJIEH (CPEIHUX U KUCIIBIX)

@u3nyeckue M XHUMUYECKHE CBOMCTBAa MPOCTBIX BELIECTB-HEMETAIIOB:

BOJIOPOJIa, XJIOpa, KUCIOPO/ia, cephl, a30Ta, (hocdopa, yriepoaa, KpeMHUs

4.3
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dusznyeckue W XHMHUYECKHE CBOMCTBA IIPOCTBIX BCHICCTB-MCTAJLJIOB: JIMTHUA,
HaTpu:A, Kajiusd, Marovusd U KaJbLWA, aJllOMUHUA, KEIIC3a. BHCKTpOXI/IMI/I‘-ICCKI/II\/JI

paa HaHpH)KeHI/Iﬁ MCTalJI0OB

dusznyeckne U XUMHYCCKHE CBOMCTBA BOOOPOJHBIX COGI[I/IHGHI/Iﬁ HEMCTAJIJIOB:

XJIOpOBOAOpOaa, CCPOBOAOPOAA, aMMHAKA

4.5

Ousnyeckue U XUMHYECKHE CBOICTBa OKCHUIOB HemeTamioB: cepol (IV, VI),
azorta(ll, 1V, V), docdopa(lll, V), yrnepona(ll, IV), kpemuus(IV). Ionyuenune

OKCHJOB HEMCTAIIOB

4.6

4.7

4.8

4.9

4.10

Xumnueckue cBoictBa okcuaoB: MeTauioB IA-IIIA rpymm, munka, menu(ll) u

xenesa(ll, IIT). [Tonmydyenue okCuI0B METAIIIIOB

XVMHYEeCKUEe CBOMCTBA OCHOBaHHMM M aM(QOTEpHBIX TMAPOKCUAOB (Ha mpUMeEpe
TUAPOKCUIOB  alIOMUHUSA, JKene3a, ULuHKa). Ilomyuenme ocHoBaHuUN U
aM(OTEpHBIX THJIPOKCHJIOB

OO01mue XMMHYECKHE CBOMCTBA KHCIOT: XJIOPOBOAOPOIHOW, CEpOBOJIOPOIHOM,
CEpHHUCTOM, cepHOU, a30THOU, (ochopHOM, KpeMHUEBOH, yrombHOU. OcoObie
XUMUYECKHE CBOWCTBA KOHLEHTPUPOBAHHOW CEPHOM M a30THOM KHCIIOT.
[Tonyuenune kucior

OO61mue xuMuyecKkue cBoicTBa cpennHux coiel. [lonyuenue coneit

[lonyuenue, cobupanue, pacrio3HaBaHHWE BOAOPOAA, KHCIOpPOJAa, aMMHaka,

YIJICKUCIIOTO I'a3a B J'Ia60paT0pI/II/I

4.11

4.12

5.1

HOJ'Iy‘ICHI/IC aMMHMakKa, CCpHOfI U a30THOH KHCIIOT B IMPOMBIIIJICHHOCTH. O6IJ_II/IG

CIOCOOBI TIOTYYECHUSI METAJIJIOB
['eHeTHdeckas CBA3b MEXKIY KJIaCCAaMH HEOPTAHMYECKUX COSTUHEHUIN
XUMUYECKUE PEaKINu

KJ'IE[CCI/I(bI/IKaI_[I/IH XHUMHUYCCKUX pCaKI_[I/Iﬁ MO0 pa3JIMYHbIM IIPU3HAKaAM: I10 YUCITY U



5.2

COCTaBy Y4YaCTBYIOIMX B PEAKIMU BELIECTB, MO TemIoBoMy 3¢ dekry, Mo
U3MEHEHUIO CTEIICHEH OKHUCIICHUS] XUMUUYECKUX 3JIEMEHTOB
TennoBoil 3¢ hexT XUMHUYECKON peakIuy, TEPMOXHUMUYECKHE YpaBHEHUS. DK30-

N DOHAOTCPMHUYCCKUEC PCAKIIUH. TepMOXI/IMI/I‘IGCKI/IC YpaBHCHUA
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OKUCINUTEIIbHOBOCCTAHOBUTEbHbIE peakiui. OKUCIUTEIN U BOCCTAaHOBUTEIH.
Ilpomeccsl ~ OKHCIEHHUS U BOCCTAQHOBJIEHMS.  OJEKTPOHHBIA  OanaHc

OKHCJIUTEIFHOBOCCTAHOBUTEIILHOM pC€aKiuu

5.4

5.5

Teopus anekTpoauTudeckoi nucconuanuu. KaTuoHsl, aHMOHBI. DJIEKTPOIUTHI U
HEAIeKTPONUThL. CUIIbHBIC U clla0ble NIEKTPOIUThL. CTENeHb AUCCOIUAIIH
Peaknn moHHOTO OOMEHA. YCIOBHSI MPOTEKAaHUS peaKklUuid HOHHOTO OOMeHa,

MOJIHBIE U COKPALIEHHBIC HOHHBIE YPaBHEHUS peaKuil

6.1

6.2

6.3

6.4

6.5

XHUMHA ¥ OKpYXKarolas cpena

BemectBa u Marepuansl B IIOBCEAHEBHOM JKM3HM 4eloBeka. besomacHoe
UCIOJIb30BaHUE BEUIECTB M XUMMUYECKUX peakuuil B jaboparopuu U OBITY.

HepBas[ ImoMoumpb IMpru XUMHYCCKUX OKOI'aX U OTPABJIICHUAX

XUMHYECKOE  3arps3HEHUE OKPYKAIIIeH cpenbl  (KUCIOTHBIE — JOXKIH,
3arpsi3HEHUE TOYBBI, BO3[yXa U BOJOEMOB), CIHOCOOBI €ro MPEIOTBpPAILICHUS
[Ipenenbnas pomyctumas konmeHTpauust BemiectB (IIJK). Pomp xumuu B
pEIIEHUH DKOJIOTUYECKUX MpoOieM. YCHIEHHE MapHUKOBOTO 3(deKTa,

pa3pylLieHue 030HOBOTO CJIOSI

[Ipumenenue cepswi, azora, docdhopa, yriepona, KpeMHHS U UX COCIUHEHHH B
OBITYy, MENWIIMHE, TMPOMBIIIIEHHOCTH M CEIbCKOM Xo3siicTBe. [IpumeHeHue
METAJIJIOB U CIUIaBOB (CTalb, YYryH, AIOPATIOMUHUMN, OpoH3a) B OBITY H
IIPOMBIIIIEHHOCTH UX coeAuHEHUH. [ToHsITHE 0 KOppO3UK METANIIOB, OCHOBHBIE
CIOCOOBI 3alIUTHI UX OT KOPPO3UU

[IpupoaHble HCTOYHUKK YIJIEBOAOPOAOB (Yroib, HPUPOJIHBIM Ta3, HEPTH),
MIPOJIYKTHI UX nepepaboTku (OEH3HH), UX POJIb B OBITY U MPOMBIIIJIEHHOCTH
[lepBoHayanbHble TOHATHS OO0 OPraHMYECKUX BEIIECTBAX KaK O COEJUHEHMSIX
yrieposaa (MeTaH, 9TaH, STHJICH, alleTUIJIeH, 3TaHOI, TIIUIEPUH, YKCYCHAs KUCIIOTA).
[TonsiTHE O OMOTOrMYECKH BaXKHBIX BEILLIECTBAX: JKUpaX, O€NKax, yriaeBojax — U ux

PO B )KU3HU YCIIOBCKA

PacuéTnr:

7.1

1o (bopMynaM XUMHYECKHX COCIUHEHUI

7.2

Macchl (MaccoBO) IO PaCTBOPEHHOTO BEIIECTBA B PACTBOPE

7.3

Mo XUMHUYCCKUM YPABHCHUAM



