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HOACHUTEJIBHASA 3AIIMCKA

[IporpaMma 1O XHMHMH Ha YPOBHE OCHOBHOrO 0OIIero o0pa3oBaHUA
COCTaBJIE€HA HA OCHOBE TPEOOBAHMM K pe3yjbTaraM OCBOCHUS OCHOBHOM
00pa3oBaTeIbHON MPOrpaMMbl OCHOBHOTO OOIIEro 00Opa3oBaHus, MPEACTABICHHBIX
B ®I'OC OOO, a Takke HaA ocHOBE denepaabHOl pabodueid MporpaMMbl
BOCTIMTAHMSA M C YUETOM KOHIICIIIIMH MPEMOaBaHusd YueOHOr0 MpeaMeTa « XUMUS»
B o0OpasoBaTeNbHBIX opranuzanusax Poccuiickoit @enepanuu.

[IporpaMmma mo XxMMHUK AaéT TPEACTABICHUE O IIEAX, OOIIEH cTpaTeruu
0o0y4YeHUsd, BOCHUTAHUS W PA3BUTHUS OOYUAIOIIMXCS CPEACTBAMH Yy4eOHOrO
npeaMeTa, YCTAHABJIMBAET 00s13aTeNbHOE MPEAMETHOE COJICpKaHHUE,
MpeayCcMaTPUBACT PACHpPEIEIEHUE €ro Mo KiaccaM W CTPYKTYPHPOBAHHUE TIO
pazienaM M TEMaM MPOrpaMMbl MO XUMHH, OMNPEACIAET KOJIUUYECTBEHHbBIE M
KAueCTBEHHbIC XapPaKTEPUCTUKHU COJICpIKaHUs, PEKOMEHAYEMYIO
MOCJEAOBATEIbHOCTh  U3YUCHHUS XUMHUU C YUETOM  MEXIOPEAMETHBIX H
BHYTPUIIPEAMETHBIX ~ CBA3EH, JIOTUKM Y4e€0HOro TpOIecca, BO3PACTHBIX
0COOCHHOCTEH  OOyYaroIuXcs, ONpeAeisieT BO3MOXHOCTH TpeaMera Juls
peanuzanmu TpeOOBaHMM K pe3yjbTaTaM OCBOCHHS OCHOBHOHN 00pa3oBaTelbHOH
MporpaMMbl Ha YPOBHE OCHOBHOT'O 0OIIero 0o0pa3oBaHWs, a TaKKe TPeOOBaHMM K
pe3yabpTaraM 00yUYEHHUs] XMMUK HA YPOBHE 1LIEJIEH N3YUEHHUS MPEAMETAa U OCHOBHBIX
BUJIOB Y4Y€OHO-TIO3HABATEIbHOM JEATEIbHOCTH OOYy4YaronIerocsi Mo OCBOCHHUIO
y4eOHOr0 CONCPIKAHUSL.

3HaHWE XWMWH CIYXXHT OCHOBOW ig (OPMHUPOBAHHWS MHUPOBO33PECHUS
00yy4aroIerocs, ero MpeACTaBICHUN O MaTEPUATIbHOM €IWHCTBE MHUPA, BAKHYIO
poJib WrparoT (OPMUPYEMbIC XWMHEH TPEACTABIICHUS O B3aMMOINPEBPAIICHHUSIX
SHEPruM W 00 SBOJIIOIMU BEUIECTB B MPUPOAE, O MYTAX PEHICHUS TI00ATbHBIX
MpoOJIeM YCTOWYHMBOTO PA3BUTHUSA UYEIOBEUECTBA — CHIPHEBOM, HHEPreTHUECKOM,
MUIIEBON U SKOJIOrMYECKON 0€30MacHOCTH, MPOOJIEM 3PABOOXPAHEHUA.

N3zyuenue xumunm:

CIOCOOCTBYET  peajiu3allid  BO3MOXKHOCTEH  JJia  CaMOpa3BUTUA H
(hopMEpOBaHUA KYJIBTYPhI ITYHOCTH, €& 00MIeH 1 (PyHKITMOHATEHONH TPaMOTHOCTH,

BHOCHUT BKJIaJl B (POPMHUPOBAHKE MBITIJICHHS M TBOPUECKHUX CITOCOOHOCTEH
0o0y4Jaroluxca, HABBIKOB HMX CaMOCTOSATEIbHOH YueOHOH  JACATENbHOCTH,
AKCIEPUMEHTAJIbHBIX M HCCICIOBATEIbCKUX YMEHUH, HEOOXOJUMBIX KaK B
MOBCEAHEBHOM JKU3HU, TaK ¥ B MPOGECCHOHATBHON ACATEIEHOCTH,

3HAKOMHUT CO CHEMU(UKOW HAYYHOTO MBITTUICHUS, 3aKJIabIBACT OCHOBBHI
L[EJIOCTHOTO B3IJIsAa HA €IUHCTBO MPUPOBl U UEJIOBEKA, ABJISIETCA OTBETCTBEHHBIM
3TanoM B (JOPMUPOBAHUH €CTECTBEHHO--HAYYHOM IPAMOTHOCTH O0YUaIOIHXCS,



croco0CTBYeT (hOPMHUPOBAHUIO IIEHHOCTHOTO OTHOMICHUS K E€CTECTBEHHO-
-HAYYHBIM 3HAHUSAM, K MPUPOJIE, K YEIIOBEKY, BHOCUT CBOM BKJIAJ B SKOJIOTHUECKOE
o0pazoBaHue 00yJaArOIIMNXCS.

JlanHbie HampaBjeHUsS B OOYUYCHHHM XWMHH OOCCIEUMBAIOTCA CHETM(PUKON
COJCpKaHUS  y4yeOHOTO  MOpeAMETa, KOTOPbIH  SBJAETCS  MEAaroruuyecku
aJaNTUPOBAHHBIM OTPAXKEHHUEM 0a30BOM HAYKM XMMUH HA ONMPEACIEHHOM 3Tane €€
Pa3BUTHAL.

Kypc xumum Ha ypOBHE OCHOBHOTO 00I111€ero 00pa3oBaHUsl OPUEHTUPOBAH Ha
OCBOEHUE OOYYAIOIIUMUCS CUCTEMbI MEPBOHAUAJIbHBIX MOHATUH XUMHH, OCHOB
HEOPraHWYECKOW XWUMHM M HEKOTOPBIX OTJEIbHBIX 3HAUUMBIX MOHATHI
OPTaHUYECKON XUMHUMU.

CrpykTypa coaepkaHUsd MPOTPaAMMBbl MO XUMHH C(OPMHUPOBAHA HA OCHOBE
CUCTEMHOro moaxoja k €€ usydeHuto. CoaepkaHue CKIAAbIBAETCA W3 CHUCTEMBbI
MOHATUH O XUMHUYECKOM JJIEMEHTE U BEIIECTBE U CUCTEMBI MOHATAN O XUMUYECKON
peakiuu. OO0e STU CUCTEMbl CTPYKTYPHO OPraHU30BaHbl MO TPUHIUITY
MOCJICIOBATENBHOIO PAa3BUTHS 3HAHWN HA OCHOBE TEOPETHUUECKUX NMPEACTABICHUN
Pa3HOTO YPOBHS:

— ATOMHO--MOJICKYJISIPHOTO YUYE€HUA KaK OCHOBBI BCETO €CTECTBO3HAHUS,

— [lepuonnueckoro 3akoHa JI. 1. MeHnieneeBa kak OCHOBHOTO 3aKOHA XUMHM,

— YUYEHHUA O CTPOCHUM aTOMA U XUMUYECKOM CBA3H;

— TPEACTaBICHUM 00 BIEKTPOJIMTUUYECKOW JIUCCOLMAIIMM BEIIECTB B
pacTBoOpax.

Teopernueckne 3HAHWA PACCMATPUBAKOTCA HA OCHOBE  OMIIMPUYECKHU
MOJTYYCHHBIX W OCMBICIICHHBIX (DaKTOB, PA3BUBAIOTCS MOCIIEIOBATEILHO OT OJHOTO
YPOBHS K JPYroMy, BBITIONHAS (PYHKIIUM OOBSICHEHUS W TPOTHO3WPOBAHUS
CBOWCTB, CTPOCHHS W BO3MOKHOCTEH MPAKTHUECKOrO MPUMEHEHHUS W TOIYYCHUA
M3y4aeMBbIX BEIIECTB.

OcBoeHne mporpaMMbl 1O XWMHH  CIHOCOOCTBYET  (pOPMHUPOBAHUIO
MPEACTABJIEHUA O XUMUUYECKON COCTABJIAIOIIEA HAYYHOU KAPTUHBI MUPA B JIOTUKE
€€ CHCTEMHON NPUPOABI, LEHHOCTHOrO OTHOLIEHHWS K HAYYHOMY 3HAHUIO U
METOJAM MO3HAHWA B HayKe. M3yueHWe XMMUM TPOUCXOAUT C MNPUBJICYCHUEM
3HAHUW W3 paHEe U3YUYEHHBIX YUYEOHBIX MPeAMETOB: «OKpYKAIOIMMUN MUDPY,
«buonorus. 57 kmacce» n «Ouszuka. 7 Kiaccy.

[lpy wu3ydeHMM XUMUW TPOUCXOAUT (HOPMHUPOBAHWE 3HAHWK OCHOB
XUMHUUYECKON HayKW Kak 00JIaCTM COBPEMEHHOTO €CTECTBO3HAHMS, MPAKTUUYECKOM
JNEATEIIbHOCTA YEIOBEKA W KAaK OJHOrO W3 KOMIIOHEHTOB MHUPOBOW KYJIBTYPHI.
3amaua y4eOHOTO TpeaMera COCTOMT B (DOPMHPOBAHWMA CUCTEMBI XHMHUYCCKUX
3HAHUH — BaKHEHUIHUX (PaKTOB, IMMOHATHH, 3aKOHOB M TCOPETHUCCKHUX IOJIOKCHHUM,
JOCTYMHBIX 000OIIEHUI MUPOBO33PEHUECKOI0 XapaKTepa, sI3blka HAYKH, B



NpPUOOIIEHUH K HAyYHBIM METOJaM TIO3HAHWS TPW W3YUYCHUH BEIIECTB W
XUMUYECKHAX PEaKInii, B (GOPMUPOBAHWH W PA3BUTHU MO3HABATEIHHBIX YMCHHUHA H
WX TPUMEHCHHMH B Y4e€OHO-TO3HABATEIbHOW U yueOHO-UCCIEA0BATENbCKOMN
JEATEIPHOCTA, OCBOCHWM TPaBWJI 0€30MacHOTO OOpaiieHus C BENMeCTBAaMH B
MOBCEITHEBHOM JKU3HM.

[Ipu u3yyeHurn XUMHUU HA YPOBHE OCHOBHOTO OOIIEro 0Opa3OBaHUSI BAXKHOE
3HAUEHWE MTPUOOPENTH TaKUE MEITH, KaK:

— (opmupoBaHHEe WHTEIIEKTYaTbHO PA3BUTONH JIMYHOCTH, TOTOBOH K
caM000pa30BaHUIO, COTPYAHUUECTBY, CAMOCTOSITEIIBHOMY TPHWHITHIO PEIICHHM,
CIIOCOOHOM aIanTHPOBATHCA K OBICTPO MEHSIOIUAMCS YCJIIOBUSAM JKH3HU,

—  HamNpaBJICHHOCTh,  OOY4YEHUsS HA  CHUCTEMaTHYECKOE MPHUOOIICHUE
O00y4YarolmMxXcsi K CaMOCTOSATENbHON MMO3HABATEIbHON JEATEIbHOCTH, HAYYHBIM
METO/JaM TO3HaHUs, (HOPMHUPYIOIMMAM MOTHBAIMIO W PA3BUTHE CIIOCOOHOCTEH K
XUMUH,

— o0ecreueHne yCIIOBUM, CIIOCOOCTBYIOIMNUX MPUOOPETCHUIO 00yJarOIIIMMHUCS
OTbITA Pa3HOOOPA3HON MEATETLHOCTH, TO3HAHWS W CAMOIIO3HAHMS, KITFOYEBBIX
HABHIKOB (KJTFOUEBBIX KOMIICTCHIINM ), MUMECIOMINX YHUBEPCATHHOE 3HAUCHUE I
PaA3TUIHBIX BUOB IEATCIbHOCTH,

— (dopmupoBanne oOmel (YHKIIMOHATBHOW ¥  €CTECTBEHHO-HAYUHOMH
rPaMOTHOCTH, B TOM UHCJI€ YMCHHH OOBSICHATH W OICHUBATH SBJICHUA
OKPYXKAIOIET0 MHpA, WCHOJb3ysS 3HAHWS W OMBIT, TOJIYYCHHBIE TIPW HW3YyUYCHHUH
XUMUH, TPAMEHITh WX TPA PEIICHHH MPoOJIeM B TIOBCEAHCBHOW JKU3HW U
TPYZAOBOM AEATENBHOCTH,

— (¢opMmupoBaHHe y OOYYalONIMXCS TYMAHHUCTHYECKAX  OTHOIICHUH,
MOHWUMAHUS [ICHHOCTH XUMWYECKHX 3HAHWH Uil BHIPAOOTKHA HSKOJOTHUYECKH
11e71€CO00pa3HOr0 TOBEICHUS B OBITY W TPYAOBOW JEATEIBHOCTH B UEIAX
COXPAHEHUS CBOETO 3/I0POBbS U OKPYIKAOIIEH PUPOTHON CPEIBIL,

— pa3BUTHE MOTHBAIMM K OOYUEHHIO, CIMOCOOHOCTEH K CAMOKOHTPOJIO H
CAaMOBOCTIMITAHWIO HAa OCHOBE YCBOCHHS  OOIIMECUEIIOBEUECKUX IICHHOCTCH,
TOTOBHOCTH K OCO3HAaHHOMY BBIOOpPY MPO(wWiIs M HAMPaBICHHOCTH MATbHEHIIIETO
00yUeHHUS.

OOmmee 4YMCIO 4YacoB, OTBEAEHHBIX Il HW3YYEHHUS XHMHUU Ha YPOBHE
OCHOBHOT0 00111er0 00pazoBanus, coctasiseT 136 yacos: B 8 kimacce — 68 wacos (2
yaca B HeJIeNo), B 9 kiacce — 68 wacos (2 "aca B HEZENIO).

Y4eOHbIH npeaMeT «XUMU» PEATU3YETCA C UCMOb30BAHUEM CPE/ICTB
oOpa3zoBarenbHOro neHTpa « Touka pocra»



COIEP KAHUE OBYYEHUSA

8 KIIACC

IlepBoHaua/IbHBIE XUMHYECKHE TIOHATHS

[Ipenmer xumun. Posib XUMHAM B JKM3HW YEIOBECKA. XUMHSA B CUCTEME HAYK.
Tena m BemecTBa. ®dusnmyeckre CBOWCTBA BEIECTB. ATPETAaTHOE COCTOSHUE
BemecTB. [loHsATHE 0 MeTOMax MO3HAHWS B XUMHH. UWCTHIC BEIIECTBA W CMECH.
Cnoco0bl pa3aeneHust cMecei.

ATOMBI W MONEKYJbI. XWMHUYECKUE 5SJeMEHTH. CHUMBOJBI XHUMHUYECCKUX
aeMeHTOB. [IpocThie U CIIOKHBIE BEMIECTBA. ATOMHO-MOJIEKYJISIPHOS YUCHHE.

Xumuueckass (opmyna. BaneHTHOCTP aTOMOB XHMHWYECKHX DJICMEHTOB.
3aK0H TOCTOSHCTBA cocTaBa BemiecTB. (OTHOCUTENTbHAs aTOMHAs Macca.
OTtHocuTeNmbHAA MOJIEKYJISIPHAS Macca. MaccoBast A0 XUMHUYECKOTO AJIEMEHTA B
COCTMHCHHUH.

Konnuectso BemectBa. Monbs. MomapHas macca. B3anMoCBsA3b KOJTHYECTBA,
MacChl W YHCJIa CTPYKTYPHBIX EIWUHHUIl BemiecTBa. Pacuérel mo Qopmynam
XUMHAYECKUX COCTUHECHUN.

Ousnyueckne U XUMUIECKUEC ABJICHAS. XUMHUUECKas PEaKIusi U €€ TPU3HAKH.
3aK0H COXpaHECHHSI MACChl BEIIECTB. XHMMHUYeckwe ypaBHeHusd. Kimaccupukarms
XUMUYECKUAX PEAKITHH (COSTMHEHUS, PA3I0KEHNS, 3aMEIIICHUsI, 0OMEHA).

Xumuueckuit ykcnepumenm:

3HAKOMCTBO C XUMWYECKOW MOCYMOW, MpaBwjaMu padoThl B JabopaToOpuu |
npuéMaMu oOpallleHus ¢ JJabopaTOpHbIM O0OPYIOBAHUEM, U3YUCHUE U ONMUCAHUE
(m3udeckux CBOWCTB  0OpasloB HEOPraHWUECKWX BEIIESCTB, HAOMOICHHE
¢m3udeckux (TIaBJIeHUE BOCKA, TAasHHWE JIbJa, PACTHPAHUE caxapa B CTYIIKE,
KATICHUE W KOHACHCAIUS BOJABI) U XUMHYECKHAX (TOPEHHE CBEYM, MPOKAJTMBAHHE
METHOM TTPOBOJIOKH, B3aMMOJICHCTBHE MeNa C KUCIIOTOH) SIBJICHHHA, HAOMIOACHUE 1
ONHMCAHWE TPHU3HAKOB TMPOTEKAHWsS XMMHUECKUX peakiuii (pa3jokeHue caxapa,
B3aUMOJICHCTBUE CEPHOM KHUCIIOTHI C XJIOPWAOM Oapws, pa3jioKeHHE THAPOKCHIA
memu (1) mpm HarpeBanuy, B3auMOACHCTBHIE Kene3a ¢ pacTBopoM comu meau (1),
HU3YUCHUE CIOCOOOB PA3JEICHHS CMECEH: ¢ MOMOIIBIO MarHuTa, (QUIbTPOBAHUE,
BBITIAPWBAHUE, NUCTHWLIAINA, XpoMarorpadus, mpoBeaeHNE OUUCTKH TTOBAPEHHON
coau, HaOMIOJAEHWE W ONWCAHWE  PE3YJbTAaTOB  TMPOBEACHUS  OIBITA,
WUTIOCTPUPYIOIIETO 3aKOH COXPAHEHUS MAaCChl, CO3JaHUE MOACIICH MOJIEKYI
(IIapOCTEPKHEBBIX ).

Baskneiimme npeacrtaBuTe Il HEOPraHUYECKHX BelIeCTB

Bo3ayx — cmech razoB. CocraB Bo3ayxa. Kuciaopoa — S7€MEHT M TIPOCTOE
BemecTBO. Haxoknenwe kmemopoma B mpupoae, (PU3WUECKHE W XUMHAYECKHE
cBoiicTBa (peakumu ropenus). Okcuasl. [Ipumenenune kuciopoga. CriocoOsl



MOJIYYEHUsSI KHCJIopoda B Jjaboparopud #  mOpoMbliieHHOCTH. Kpyrosopot
Kuciopoaa B mpupoae. O30H — aytoTponHas Moau(UKaIusa KACIOPO/Ia.

TemoBo#t »dekT XxUMHUECKOW peaKIMK, TEPMOXUMHUYCCKUE YPaBHCHHA,
9K30- M JHAOTEPMHUUECKUE peaKuuu. TOMIMBO. yrojiib M METaH. 3arps3HCHUE
BO3/lyXa, YCWJICHHE MapHUKOBOTO d(pdekTa, pa3pyiieHne 030HOBOTO CIIOA.

Bomopon — »nemMeHT M mpocTtoe BemecTBo. HaxokaeHwe Boaopoaa B
npupoae, GQu3myeckne W XWUMHWYECKHE CBOHCTBA, TPUMEHEHHE, CITOCOOBI
nony4deHus. Kucnorsl u conmu.

MonsipHbiit 00bEM ra3oB. Pacuérsl Mo XMMUYECKUM YPABHEHUAM.

duznyeckue CcBoicTBAa BOABl. Boma kak pacTBOpUTENb. PacTBOpHI.
HacplilieHHbIE W HEHACHIIIEHHBIE PAacTBOPbl. PacTBOPUMOCTH BEIIECTB B BOJE.
MaccoBas 1015 BEIleCTBA B pacTBOpPE. XUMHUUYECKHUE CBOMCTBA BOJbl. OCHOBaHMS.
Ponb pacTBOpOB B MpUpOAE U B )KU3HM 4YesioBeka. KpyroBopot BOAbI B MPUPOJE.
3arpsA3HeHre NpUPOAHBIX BOJ. OXpaHa U OUUCTKA MPUPOIHBIX BOJ.

Knaccndukanms weopranwdecknx coeaumHeHuii. Oxcuapl. Knmaccudmkamms
OKCHIOB.  coneoOpasyioniue (OCHOBHBIC, KHCIOTHBIC, aMdOTepHbIe) U
HeconeoOpazyronme. Homenknatypa oxkcuaoB. DHU3MUECKME W XHUMHUYECKUE
cBOMcTBA OKCU0OB. [TonyueHne OKCUI0B.

OcHoBanusa. Knaccudukanwss ocHOBaHWW: MIETOYM W HEPACTBOPHUMBIC
ocHoBaHusa. HomeHknatypa ocHoBaHuil. DU3MYECKHE W XUMHUYECKHE CBOMCTBA
ocHOBaHUM. [lonyueHne OCHOBaHMIA.

Kucnors. Knaccndukanmsa kucnor. Homenknarypa kucnor. Ousndeckne n
XAMUYECKUE CBOMCTBA KuciaoT. Psam aktuBHoctm MmetauioB H. H. bekerosa.
[TomyyeHnne KUCIOT.

Comu. Homenknarypa comneil. ®uszndeckne M XUMHUYECKHE CBOMCTBA COJICH.
[Tonmyuenune conei.

['eHeTrueckas CBSI3b MEKY KJIACCAMHU HEOPTAaHUUYECKUX COCTUHEHUH.

Xumuueckuit ykcnepumenm:

KAueCTBEHHOE OMPEACIICHUE COJICPKAHUSA KUCIOPOJa B BO3AYXE, MOJYUEHUE,
coOMpaHue, PaCMO3HABAHUE W M3YUYEHUE CBONCTB KHCJIOpPOAA, HAOJIOICHUE
B3aUMOJICHCTBUSL BEIIECTB € KHUCIOPOAOM U YCJIOBUS BO3HUKHOBCHUS U
MPEKpaIIeHuss TOPeHWs (ToXkapa), O3HAKOMJICHWE C o0paslaMu OKCHAOB W
OMUCAHUE WX CBOWCTB, MOJyueHUE, COOMPAHUE, PACMO3HABAHUE U HU3YUCHHUE
CBOHMCTB BOJOpoAa (TOpeHwmE), B3amMojehHcTBAE Bomopoaa ¢ okcumom menn (II)
(BO3MOXXHO HWCIOJIb30BAHUE BUIACOMATEPHAJIOB), HAOMIOAECHHE O00PA3IlOB BEIIECTB
KOJIMYECTBOM | MOJIb, MCCJICIOBAHUE OCOOCHHOCTEM pPacCTBOPEHUS BEILIECTB C
pPa3IMYHOW PacTBOPUMOCTBIO, MPUTOTOBJIEHUE PACTBOPOB C OMNpEACIEHHON
MacCCOBOM NOJIEW PACTBOPEHHOIO BEIECTBA, B3AUMOJICMCTBUE BOJABI ¢ METAIIAMU
(HaTpreM W KajbIlueM) (BO3MOXKHO HMCIOJB30BAHHUE BHICOMATEPHUAIIOB),



UCCIIeIOBAHUEe O00pa3lOB HEOPraHMYECKUX BEIIECTB PA3JIMUHBIX  KJIACCOB,
HaOJII0/ICHUE U3MEHEHUSI OKPACKW MHAMKATOPOB B PACTBOPAX KHUCJIOT W IIETOYEH,
n3ydeHue B3amMopeiicTeus okcuma meaw (II) ¢ pacTBopoMm cepHOM KHCITIOTHI,
KUCIIOT C METa/UIaMM, PEaKUUd HEUTPAIU3ALUMH, NOJNYUYEHUE HEPACTBOPUMBIX
OCHOBAHWM, BBITECHEHWE OJAHOTO META/Ia APYTMM W3 PacTBOPa COJIH, PEIICHUE
AKCIEPUMEHTAJIbHBIX 33Aauy No TeMme «BakHellme Kiacchl HEOPraHWYeCKuX
COCIMHEHUI.

Iepuoanuecknii 3axkon wu Ilepuoanueckass cucremMa XUMHYECKHX
yiementoB JI. . MenaeneeBa. CtTpoeHre aTomMoB. XHUMHYECKAsl CBS3b.
OxKuc/NTEIbHO-BOCCTAHOBHUTE/IbHbIE PEAKIHU

[lepBbie TOMBITKH KiIacCH(UKANNKA XUMHUYECCKUX 3JIeMEeHTOB. [lomaTtHe o
rpynmnax CXOJHBIX OJJIEMEHTOB (IIEIOYHBIC W IIETOYHO3EMETbHBIE METAILIHI,
TaJIOTCHBI, HHEPTHBIC Ta3bl). JJIEMEHTHI, KOTOPhIe 00pazyoT aMm(OTEPHBIC OKCHIBI
U TUAPOKCHUJIBI.

[lepuonnuecknii 3akoH. [lepuoanueckad cucteMa XUMHUUYECKUX 3JIEMEHTOB /I,
N. Menneneea. KoporkonepuonHas ©W  JIHMHHONEPUOIHAS hopmbI
[Tepuonndeckoit cuctembl XumMudeckux 3aeMeHToB [[. . Mennpeneea. [lepuoasl
u rpynnbl. OU3NUECKUA CMBICH MOPSAAKOBOTO HOMEpPA, HOMEPOB TMEpHoAa U
TPYIIIbI 3JIEMEHTA.

Crpoenue atomoB. CoctaB aToMHBIX siep. M3oTomnbl. DaekTponbl. CTpoeHue
AJIEKTPOHHBIX  00OJOYEeK aToMOB  mepBbiX 20 XMMHUYECKMX  SJIEMEHTOB
[Tepnoanueckoit cucrembl JI. M. Menneneesa. XapakTEpUCTHKA XHMUYECKOTO
3JIEMEHTA 110 €ro NMojiokeHuto B [leprnoanueckoii cucreme /1. . Menaeneesa.

3aKOHOMEPHOCTH M3MEHEHUS paauyca aTOMOB XHUMHWYECKHX 3JIEMEHTOB,
METALINYECKUX U HEMETAJUIMUECKUX CBOMCTB MO rPynnaM U Nepruoaam.

3nauenue [lepuoauueckoro 3akoHa u [leproanueckoil CUCTEMbI XUMHUUECKUX
3JIEMEHTOB U1 pa3BuTHs Hayku W npaktuku. JI. M. Menaenees — ydéHbId H
IpaK/IaHVH.

Xumuueckass cBsa3b. KoBajieHTHas (MONSpHAsSs W HEMOJSAPHAsA) CBS3b.
DJIEKTPOOTPULIATEIBHOCTh XUMHUUECKUX 3JIEMEHTOB. FIOHHAs CBSI3b.

Crenenb  okuciaeHua.  OKHUCIUTENIbHO--BOCCTAHOBUTENBHBIE  PEAKIUU.
[Tpouecchl okucaeHust U BOCCTaHOBJIEHUA. OKUCIUTENN U BOCCTAHOBUTEJIH.

Xumuueckuit ykcnepumenm:

U3yueHHE OOpa3llOB BEIIECTB METAJIOB W HEMETAUIOB, B3aWMOJICHCTBHUE
TUAPOKCHIA LHWHKA C PACTBOPAMM KHUCIOT M IIEIOYEH, MPOBEACHUE OMBITOB,
WUTIOCTPUPYIOIIUX ~ TPUMEPBl  OKUCIUTEIbHO-BOCCTAHOBUTENIbHBIX — PEAKIMI
(ropeHHe, PeaKiuy Pa3I0KECHUS, COSAMHEHUS).

Meorcnpeomemnmuvie ceasu



Peanuzanysa MeXNpeIMETHBIX CBSA3€M NPH HM3yUYeHWH XWMHH B 8 Kiacce
OCYIIIECTBIIAETCS YEPEe3 MCIOAb30BAaHWE KaK OOIUX €CTECTBEHHO--HAYUHbBIX
MOHATHH, TaK W TOHATHM, ABJIAIOMIMXCSA CUCTEMHBIMH JJI OTJACIbHBIX MPEAMETOB
€CTECTBEHHO--HAYYHOTO IMKJIA.

OO0mue ecTeCTBEHHO--HAYYHbIE TIOHITHS: HAyUHbIH (haKT, TUTIOTE3a, TCOPHS,
3aKOH, AaHaJlu3, CHHTE3, KiIacCu(HKamms, MEePUOANIHOCTh, HAOIIOICHHE,
AKCIEPHUMEHT, MOJICTIMPOBAHUE, U3MEPEHUE, MOJICTIb, SIBJICHUE.

duzuka: MaTepusa, aToM, OHJIEKTPOH, MPOTOH, HEWTPOH, HOH, HYKJIHU/I,
W30TOMbI, PAANOAKTUBHOCTh, MOJIEKYJa, JJEKTPHUUSCKUN 3apsAa, BEIIECTBO, TEJO,
00BEM, arperarHoe COCTOSHHC BEIIeCTBA, ra3, (PM3HUECKHE BEIIMUHMHBI, ¢IHHHUIIBI
M3MEPEHUS, KOCMOC, TIJIaHEThI, 3B&3/1b1, COJHILE.

buonorus: ¢porocunres, apixanue, onocdepa.

I'eorpadmsa: armocdepa, ruapocdepa, MHUHEpaNBl, TOPHBIE  TOPOIHI,
MOJIC3HBIE UCKOTIAEMbI€, TOTUTUBO, BOJIHBIE PECYPCHI.

9 KUIIACC

BemecTBo 1 XuMHuuecKasi peakiusi

[lepuonnuecknii 3akoH. [lepuoanueckad cucTeMa XUMHUUYECKUX 3JIEMEHTOB /l.
. Menneneea. CTtpoeHue aroMoOB. 3aKOHOMEPHOCTH B HU3MEHECHHH CBOWCTB
XAMHYECKUX JJIEMEHTOB TEPBBIX TPEX TMEPUOAOB, Kalausd, KalblUid W HX
COCIUHECHUNW B COOTBETCTBMHU C TMOJIOXKEHHEM 3JIEMEHTOB B Ilepmoamueckoit
CHCTEME U CTPOCHHUEM MX aTOMOB.

CrpoeHue BemiecTBa: BHABI XMMHUYECKOW CBSI3W. THIBI KPUCTATUTMUECKUX
PEIIETOK, 3aBUCUMOCTh CBOWMCTB BEIIECTBA OT THIA KPUCTAUIMUECKOM PEIIETKH 1
BHJIa XUMHUUYECKOM CBSI3H.

Knaccudukanmss 1 HOMEHKIATypa HEOPTaHHUYECKHX BEIECTB. XHUMHYCCKHUC
CBOMCTBA BEIIECTB, OTHOCSIIMXCA K Pa3JdyHbIM KJlaccaM HEOPTraHMYECKHX
COCIUHEHUMN, TEHETUUECKAs CBs3b HEOPraHUUECKUX BEIIECTB.

Knaccudukanus XuMAUUeCKUX PeakIlfii 0 pa3IMdHbIM TTPU3HAKaM (TI0 YHACTy
M COCTaBy YYACTBYIOIIUX B PEAKIMHM BEIIECTB, IO TEIIOBOMY 3¢deKTy, 1o
W3MEHEHHUIO CTEMECHEH OKUCIICHHS XUMHYECKHX 3JIEMEHTOB, MO OOpPaTUMOCTH, MO
YUaCTHIO KaTajau3aropa). JK30- U SHAOTCPMHUUECKHAE PEAKITHH, TEPMOXUMUYECKHE
ypPaBHEHHS.

[ToHsTHe O CKOPOCTH XHUMHUYECKOW peakimu. [loHarue o0 oOpaTUMBIX U
HEOOpPAaTUMBIX XMMHUYECKUX peaknusax. [[oHATHE O TOMOT€HHBIX M TeTEPOreHHBIX
peakmuax. [lonarue o karanuse. [loHaTHE 0 XMMHYECKOM paBHOBecHU. DakTOpHI,
BIIMSIONIME HAa CKOPOCTh XHUMHMUECKOM PEaKIMh M TIOJ0XKEHHE XHUMHUECKOTO
PaBHOBECHSL.

OKHCITUTENbHO-BOCCTAHOBUTEIBHBIC  PEAKIMW,  SJICKTPOHHBIM  OajaHc
OKHUCIIMTEIbHO-BOCCTAHOBUTEIbHON peakiui. CocTaBiIeHUE ypaBHEHUH



OKHCJIMTENTbHO--BOCCTAHOBUTEIIFHBIX ~ PEAKIMA C  HWCIOJB30BAHUEM  METO/a
3JIEKTPOHHOTO OajlaHca.

Teopust SIEKTPOIUTUUECKON JUCCOUUALNU. DJICKTPOTUTHI U HE3EKTPOIUTHI.
Kartnonsl, annonbl. MexaHWU3M TUCCOIMAIIMN BEIIECTB C PA3jIMYHBIMHA BHIAMH
XUMUUECKOH cBs3u. Ctenens aucconnuanuu. CHIIbHBIE U CITA0BIE SJICKTPOJIATHI.

Peakiuy wonHOTO OOMEHa. Y CITOBUSA NMPOTEKAHUS PEAKIIMA HOHHOTO 0OMEHa,
MOJIHBIE ¥ COKpAIEHHBIC WOHHBIE YpaBHECHHMS peaknwii. CBOWCTBA KHCIIOT,
OCHOBAaHWA M CoOJIel B CBET€ MOPEACTABICHUNA 00  BIEKTPOIUTHYECKON
mucconmanun. KauecTBeHHbIC peaknny Ha HOHBI. [[oOHATHE O THAPONH3E COMCH.

Xumuueckuii yJkcnepumenm:

O3HAKOMJICHHE C MOJICISAMU KPUCTA/UTMUECKUX PEMIETOK HEOPTaHMUECKUX
BCIIECTB — METAIOB W HEMETaUIoB (Tpadura W ajiMasa), CIIOXKHBIX BEIIECTB
(xJopuaa HATPHA), WCCIICTOBAHNE 3aBUCUMOCTH CKOPOCTH XWMHYECKOW DPEaKIAn
OT BO3JCHUCTBHS PA3NUUHBIX (PAKTOPOB, HCCICTOBAHUE DJICKTPOMPOBOAHOCTH
pPacTBOPOB BEIIECTB, TMPOIECCAa JTUCCONMAIMKM KHCJIOT, INEI0Yed W CONIeH
(BO3MOXXHO  WCTOJB30BAHME BHJCO MATEPUAIOB), TPOBEACHUE  OIBITOB,
WUTIOCTPUPYIOIINX ~ TPHW3HAKW  TPOTECKAHWS  pPeakiuii HOHHOrO  OOMEHa
(oOpa3oBanue oOcaaka, BBIJACTCHWE Tra3za, o00pa3oBaHWE BOJBI), OIBITOB,
WUTIOCTPUPYIOIINX ~ TPUMEPHl  OKUCJIMTEIbHO-BOCCTAHOBUTENILHBIX — PEAKITAM
(ropeHHe, peakiuy Pa3JIOKEHUS, COCTUHCHUS), PACTIO3HABAHUE HEOPTaHWYECKHIX
BEIIECTB C TIOMOMIBI0 KAYECTBEHHBIX PEAKIUW HA  HWOHBI, PEIICHHUE
AKCTIEPUMEHTAIBHBIX 3a/1a4.

Hemera bl 1 UX coeMHEHUSI

OOmas xapaktepucTuka rajioreHoB. (OCOOEHHOCTH CTPOEHHUA aTOMOB,
XapaKTepHbIEC CTeneHn OokuciaeHus. CTpoeHne M (U3HUECKUE CBOMCTBA MPOCTHIX
BEIIECTB — TaJlOTCHOB. XWMHUYECKHE CBOHCTBA HA TMpUMEpe  XJiopa
(B3aMMOJICHCTBE C METAUIaMH, HEMEeTa/UlaMH, IenodamMu). XJIOPOBOAOPOI.
ConsHast KHACIOTa, XUMUYECKAE CBOWCTBA, TMOJIyUeHHWE, NMpUMeHEHHE. JleficTBre
XJIOpa W XJOPOBOAOPOJA HA OPraHWU3M YeIOBeKa. BakHeWIne XJIOPUABI U WX
HaXO0XKJEHUE B IPUPOJIE.

OOmasa xapakrepuctuka 371eMeHTOB VIA-rpynmnbl. OCOOEHHOCTH CTPOCHHS
aTOMOB, XapaKTEpPHBIC CTCMCHHU OKWCeHWs. CTpoeHne W (pu3mdecKkne CBOHCTBA
MPOCTHIX BEMIECTB — KUCIOPOA U CEPhl. AJUIOTPOIHBIE MOU(PHUKAIINN KUCIIOPOIa
U Cephl. XUMUYECKHE CBOMCTBA cephl. CepoBOMOPO, CTPOCHHE, (PU3MUCCKUE U
XUMHUYECKHAE CBOHCTBA. OKCHABI CEPHl KaK MPEICTABUTEIN KHUCIOTHBIX OKCHJIOB.
Cepnast kuciora, (¢U3MUECKHE W XHWMHUYECKHE CBOWcTBa (00mme  Kak
MPEACTaBUTENA Kjlacca KHCIOT © crneruduueckne). XUMHUUECKHE PEaKITH,
JSKAIAE B OCHOBE MPOMBINIJICHHOTO CMoco0a TOJYyYEeHHUS CEPHOM KHCIIOTHI.
[Ipumenenne ceproit kucaoTsl. Cou CEPHOM KUCIOTHI, KAUECTBCHHAS PEAKITUs Ha



cyab(ar-non. Haxoxxnenune ceppl W €€ COSAMHEHWH B TMPHUPOJEC. XHUMHUECKOE
3arpsi3HCHHUE OKPYXKAIOMICH Cpeapl COCAMHCHHUSAMHU CepPbl (KHUCIOTHBIE TOXKIH,
3arpsA3HEHHE BO3AyXa M BOJOEMOB), CIIOCOOBI €0 MPEIOTBPAIICHHS,

OO0masa xapakTepucTuka 3J1eMeHTOB VA-rpymnmbl. OCOOCHHOCTH CTPOEHUS
aTOMOB, XapaKTEPHBIC CTETICHN OKHUCIICHUs. A30T, pacpOCTPAHCHHUE B TPHUPO/IE,
(mszndeckue n XxuMUUecKre cBoiicTa. KpyroBopor azora B npupojie. AMMHAK, €To
(rzrdeckue 1 XUMUIECKHAE CBOWCTBA, TIOJydeHUE W ipuMeHeHne. Conmu aMMOHMUS,
X (u3HUeCcKre U XUMUIECKHAE CBOMCTBA, MpUMeHEeHHe. KauecTBeHHas peakius Ha
HOHBI aMMOHUS. A30THas KHCJIOTa, €€ TMONydeHHue, (PU3NIecKne M XUMUUIECKHC
cBoiicTBa (00mMeE Kak TPEACTABUTEIS Kilacca KHCIOT | crenuduueckue).
Hcnmonp3oBanne HUTPATOB M COJCH aMMOHWA B KayeCTBE MHHEPATbHBIX
ynoOpeHnii. X UMAYECKOE 3arPA3HEHNE OKPYIKAIONICH CPebl COSMHEHUSIMHA a30Ta
(KUCIOTHBIE MOXIW, 3arpsA3HEHUE BO3AyXa, MOYBHI W BOmoéMOB). docdop,
ajgtotponiabie Moaudukammu pocdopa, pusmUeckrne M XUMHUYECKHE CBOWCTBA.
Oxkcun pocdopa (V) u docdhopras kuciora, pusndeckrne 1 XMMHUIECKHAE CBOHCTBA,
nonyuenue. cmonp3zoBanne pocdaros B kauecTBE MUHEPATBHBIX YTIOOPECHHIA.

OOmasa xapakrepuctuka 3aeMeHToB [VA-rpynmbel. OCOOCHHOCTH CTPOEHUS
aTOMOB,  XapaKTePHBIE  CTEMEHW  OKWCICHWA.  YTJIEPONA,  AJUTOTPOITHBIC
MoMu(UKAIIMKA, PACHPOCTPAaHEHUE B TPUPOAE, (PUIMUECKHE W XUMHUYECKHE
cBoiicTBa. Ancop6uus. Kpyrosopot yriepoaa B mpupoae. OKCuabl yriiepoaa, ux
(¢m3uueckue W XWMHYECKHUE CBOMCTBA, JCHCTBHE HaA JKUBHIE OPTaHU3MBI,
MOJTyYCHUE W TPUMEHEHHE. ODKOJIOTMUECKUE MPOOJIEMBI, CBA3AHHBIE C OKCHIOM
yraepona (IV), rumoreza r00aabHOTO TOTEIJICHUA KjUMaTa, NapHUKOBBIH
addexr. YrompHas KucaoTa U ¢€ colm, uX (PU3MUYECCKHE W XHUMHYCCKHE CBONCTBA,
nojiyueHne w npuMmeHeHue. KauecTBeHHas peakius Ha  KapOOHAT-WOHBHI.
Hcnons3oBanne kapOOHATOB B OBITY, MEIHMIIMHE, TIPOMBITIUICHHOCTH M CETCKOM
XO3AUCTBE.

[lepBoHauabHBIC TOHATHA 00 OPTAHMUECKUX BEMIECTBAX KaK O COCTMHEHHIX
yriieposa (MeTaH, 3TaH, STHJICH, alleTUJICH, TAHOJI, TJIMICPHH, YKCYCHAs KUCIIOTA).
[lpupomHbie WCTOYHWKH YIJIEBOJAOPOMAOB (Yrojib, TMPUPOMHBIN Ta3, HEPTH),
MPOAYKTH WX mepepaboTku (OCH3WH), WX POk B OBITY W TMPOMBINIJICHHOCTH.
[TonsATHE 0 OMONOTUYECKH BAXKHBIX BEIECTBAX: KUPaAX, OCNKaX, yriIeBoAaxX — U UX
poii B OKW3HW UEJIOBEKA. MarepualibHOC €AWHCTBO OPraHWYeCKHX |
HEOPraHWYECKUX COCIMHCHUM.

Kpemanmii, ero ¢usmueckne W XUMUUYECKHE CBOWCTBA, TOJYUYCHHE W
npuMmeHenne. CoenuHeHus KpeMHHus B mpupoae. OOmue mnpeacraBieHus o0
okcuae kpemans (IV) m kpemuneBoi kucimore. CUIMKATH, UX HCIOIB30BAHUE B
OBITY, B MPOMBINJICHHOCTH. BakHelmme cTpOUTENbHBIE MaTEePHATbl: KepaMHUKa,



CTEKJIO, IIEMEHT, O€TOH, kene300eToH. [IpobiaeMbl 06€30MacHOr0 MCMOb30BaAHUA
CTPOUTEJNIbHBIX MATEPUAJIOB B MOBCETHEBHOM JKU3HU.

Xumuueckuit ykcnepumenm:

HM3ydeHHue 00pa3lioB HEOPraHWYECKHUX BEIIECTB, CBOMCTB COJISHOM KHCIIOTHI,
MPOBEJICHNE KAUECTBEHHBIX PEAKIIMN HA XJIOPUJ-UOHBI U HAOJIIOJEHUE MPU3HAKOB
WX TIPOTEKAHWS, OIBITHI, OTPaXKAIOIHEe (U3NMUECKHE W XUMHYECKHE CBOWCTBA
raJIoTCHOB M WX COCIMHCHHWH (BO3MOXXHO WCIOB30BAHUE BHICOMATEPHUAIIOB),
O3HAaKOMJICHHE C oOpa3namMyd XJIOPHAOB (TaJIOTCHUIOB), O3HAKOMJICHHE C
oOpasmmaMu  cepel W €€ COCIWHCHHSIMH  (BO3MOXHO  HCIIOJB30BAHHE
BHICOMATEPHAJIOB), HAOMOACHHUE TIpoliecca OOyTIUBaHUA caxapa MO ICHCTBHEM
KOHLUEHTPUPOBAHHOM CEPHOM  KHUCJIOTBI, H3YYEHUE XHUMHUUYECKUX CBOUCTB
pa30aBIICHHONW CEPHOW KUCIIOTHI, MPOBEACHNE KAaUeCTBEHHOM PEaKIiK Ha CyJbdar-
WOH W HAOIO/eHWE TPU3HAKa €€ TMPOTEKAHWS, O3HAKOMJICHWE C (DU3MUECKHUMH
cBoiicTBamMu azora, (ocdopa m mx coeauHeHUH (BO3MOXKHO WCTOIH30BAHUE
BHICOMATEPHAJIOB), 0Opa3namMu a30THBIX U (ochOpPHBIX yIOOPEHHIA, TIOTyUCHHUE,
coOMpaHue, pPaCMO3HABAHUE W W3YYEHUE CBOWCTB aMMHUaKa, MPOBEICHUE
KAUECTBCHHBIX PEAKINH HAa MOH aMMOHHUS U (ocdaT-HOH W U3YUCHHUE MPU3HAKOB
UX NMPOTEKAHUA, B3aUMOJACHCTBUE KOHUEHTPUPOBAHHON a30THOU KUCIOTHI C MEIBIO
(BO3MOXHO UCIOJIb30BAHUE BUJICOMATEPHAJIOB ), W3YUCHUE Mozenei
KPHCTANIMUECKUX PEIIETOK anmMasa, rpadwura, QymiepeHa, O3HAKOMIICHHE C
MPOIECCOM  aJCOPOIMM  PACTBOPEHHBIX BEIIECTB AKTUBUPOBAHHBIM YIJIEM U
YCTPOMCTBOM MPOTHBOTa3a, MOJIy4YEHHUE, COOMpAHUE, PACMO3HABAHUE U U3YUCHHUE
CBOWCTB YIJIEKUCJIOTO Ta3a, MPOBEJICHUE KAUECTBEHHbBIX PEAKIWA HAa KapOOHAT U
CUJIMKAT-UOHbl W HW3YyUYEHUE TMPU3HAKOB WX TMPOTEKAHUA, O3HAKOMJICHHE C
MPOAYKIUEH CWIMKATHOW TMPOMBIIUIEHHOCTH, PEIICHUE HKCIEPUMEHTATBHBIX
3a1a4 1o TeMe «BaxkHeHe HeMeTaJlJTbl U UX COCIUHEHUS».

MeTaJuibl U UX COeTUHEHUS

OO0mmasa xapakTepucTUKa XUMMHUYECKUX 3JIEMEHTOB — METAJJIOB HA OCHOBAHUU
ux nonoxenus B Ilepuogmueckoil cucreme xumuueckux snemeHtos J[. W.
MenpaeneeBa u ctpoeHuss aroMoB. CTpoeHHe MeTaioB. Merananueckas CBSI3b U
METAUIMYECKAs ~ KpPUCTA/UIMUECKasd  pelmiéTka.  ODJIGKTPOXUMHUECKUNA  Psf
HanpsKeHU MetauioB. Ou3nueckrue U XUMHUECKUE CBOMCTBA MeTayuioB. OO0iue
crocoObl TonyuyeHus: MmeTtauioB. [loHATHE O KOPPO3MM METAIOB, OCHOBHbBIC
CcrocoObl 3amUThl WX OT Koppo3wu. CmmaBwl (CTajb, YYTYH, MIOPATIOMUHHM,
OpoH3a) ¥ UX MPUMEHEHHUE B OBITY M MPOMBITIUICHHOCTH.

[Ilenounbie MeTamIbl: nonoxeHue B [lepuoauueckoi cUCTEME XUMUUECKHUX
snementoB J[. 1. Menneneesa, cTpO€HHE WX aTOMOB, HAaXOXKAEHWUE B MPUPOJE.
dusnyeckne W XUMUYECKUE CBONCTBA (HA mpuMmepe Hatpus W kKajus). OKCUabl U



TUAPOKCUABl HAaTpusi W Kaius. [IpuMEHEHHE IIENIOYHbIX METAUIOB M MX
COCIUHECHUH.

[MlenoyHo3emMebHBIE META/IBl MAarHUM W KaJbLMi: TOJOKEHHE B
[Tepnoanueckoit cucreme xumuueckux snementoB . M. MenneneeBa, ctpoeHue
WX aTOMOB, HAXOXKJICHUE B npupoae. Ousnueckue 1 XMMUUYECKUE CBOWCTBA MAarHus
U Kajmpla. Baxdelmme coeauHeHUs Kambiws (OKCHA, THAPOKCHI, COJIN).
XKé&ctkocTh BOJBI 1 CIOCOOBI €€ yCTPAaHEHUH.

AnmoMuHuN: osioxkeHne B [lepuoanueckoi CHCTEME XUMUUECKUX JIEMEHTOB
H. U. Menaeneesa, CTpOCHUE aToma, HAXOXACHHE B npupone. Ouszndeckue u
XUMHUYECKHAE CBOWCTBA afoMUHMS. AMGDOTEpHBIE CBONCTBA OKCHIA W THIPOKCHAA
ATFOMUHUSL.

Keneszo: nojmoxenue B [leppoanueckoi cucTreMe XUMHUYECKUX SJIEMEHTOB /JI.
. MenneneeBa, CTpoeHME aroMa, HAXOXKICHHWE B npupoae. Pusnmyeckue wu
XUMHUYECKHAE CBOMCTBA kene3a. OKCuIbl, THIAPOKCHIBI U cofu xere3a (11) u xxenesa
(IIT), mx coctaB, CBOICTBA U MOJIyUCHHE.

Xumuueckuii yJkcnepumenm:

O3HAaKOMJICHHE C oOOpasmaMu METa/UIOB W CIUIaBOB, WX (DU3HUYECKUMU
CBOWCTBAMM, M3Y4YCHHE  PE3yJbTATOB  KOPPO3MH  METAIOB  (BO3MOXKHO
UCTIOJIb30BAHUE BHJCOMATEPHATIOB), OCOOEHHOCTEH B3aMMOJCHCTBUA OKCHIA
KaJbIUsl M HATpUA C BOAOM (BO3MOXKHO WCIOJNBb30BAHME BHICOMATEPHAIIOB),
WCCJIE0BAHUE CBOMCTB JKECTKOM BOJBI, MPOLECCA TOPEHUS Kelle3a B KUCIOPOIe
(BOBMOXKHO  WCIIOJIb30BAaHWE  BUJCOMATEPHANIOB), TMPHU3HAKOB  MPOTEKAHUsA
KQUEeCTBEHHbBIX PEAKIMHA HA MOHbI; MArHWs, Kajbllud, aJIOMUHUA, [UHKA, JKeae3a
(II) u xene3a (III), menu (II), HabmrOaEHNE U OMKMCAaHKE MPOLIECCOB OKPALTUBAHUSA
MIAMEHH WOHAMHW HaTPHs, Kajausg W Kaublusd (BO3MOXHO HCIOJH30BAHHE
BHJICOMATEPHUAJIOB), UCCIenoBaHNEe aM(pOTEPHBIX CBOMCTB TMAPOKCHIA AFOMUHHS
Y TUJPOKCHU/IA IMHKA, PEIIEHUE SKCIIEPUMEHTAIBHBIX 3a/1a4 110 TeMe «BaxHeliue
METAJLIbl U UX COSTUHEHUSIY .

XumMus M OKpYKAOLIada cpeaa

BemecrBa m Marepuanbl B IMOBCEIHEBHOM XW3HU 4YENOBEKa. be3zomacHoe
WCIOIb30BAHUE BEILIECTB M XMMHUECKUX peakuuil B ObiTy. [lepBas momoiib npu
XUMHUUYECKUX 0KOraxX U OTPaBJICHUSIX.

XWMHUUECKOe 3arpsA3HeHHe OKPYJKaroIed cpeapl (mpedenbHas AOMyCTHMAs
KOHIIeHTpaus Beiects, Aanee — [1/IK). Ponb xuMun B pemieHun 3KOJOTHIECKUX
podJieM.

Xumuueckuit Jkcnepumenm:

u3ydeHrue 00paslioB MaTepuanoB (CTEKJIO, CIUIaBbl METAIJIOB, MOJUMEPHBIE
MaTepHAaITbI).

Medxcnpeomemnmuboie ceasu



Peanmmzammsi MeXOpeAMETHBIX CBS3CH NpH HM3YUYCHHHM XHUMHHA B 9 Kiacce
OCYIIECTBISICTCA YepPe3 HCMHOIb30BAaHMEC KaK OOMMX €CTSCTBECHHO-HAYYHBIX
MOHATHH, TaK W MOHATUM, ABISIOIIMXCS CUCTEMHBIMU ISl OTACIbHBIX MPEAMETOB
€CTECTBCHHO--HAYYHOTO ITHKJIA.

OO0mue ecTeCTBEHHO-HAYUYHBIC MOHATHSA: HAy4YHBIH (hakT, THIOTE3a, 3aKOH,
TEOPHs, aHajdW3, CHHTE3, KIIacCHU(UKAIUg, TEPHOINYHOCTh, HAOIOJACHHE,
AKCIICPUMEHT, MOJICIUPOBAHHE, HW3MEPEHHE, MOJCb, SBIICHHE, IapHUKOBBII
3 deKT, TEXHOIOTHS, MATCPHAIBI.

dusmka: MaTepHsa, aToOM, OSJIGKTPOH, MPOTOH, HEHTPOH, HMOH, HYKIIHI,
W30TOIBI, PagdOaKTHBHOCTh, MOJICKYJa, AJICKTPUUCCKHUN 3apsjl, IPOBOIHHKH,
MOJIYIIPOBOAHUKH,  JTUAJICKTPHUKH, (POTOIIEMEHT, BEIIECTBO, TEIO, OOBEM,
arperaTHoe COCTOSIHHE BEIISCTBA, T'a3, PaCTBOP, PACTBOPHUMOCTD, KPHCTAILTHYCCKas
peméTka, CINIaBbl, (PM3NUCCKUE BEIIMUYUHBI, CIWHHIIBI M3MEPCHHS, KOCMHYECKOE
IIPOCTPAHCTBO, TUIAHETHI, 3BE31b1, COTHIIE.

buonorus: ¢orocunaTe3, ApixaHme, Onocdepa, PKOCHCTEMa, MHUHEPAJIbHBIC
ya00peHHs, MUKPOAJIEMEHTHI, MAaKPOAJIEMEHTHI, TUTATEIbHBIC BEIICCTBA.

I'eorpadmsa: armocdepa, ruapocdepa, MHUHEpaNBl, TOPHBIE  TOPOIHI,
TOJIC3HBIC UCKOTIAEMBIE, TOILTHBO, BOHBIC PECYPCHI.



IINIAHUPYEMBIE PE3VJIbTATbBI OCBOEHHSA IIPOI'PAMMBI 110
XNUMHHU HA YPOBHE OCHOBHOI'O OBIIEI'O ObPA3OBAHUA

JINYHOCTHBIE PE3YJIbTATDHI

JIMYHOCTHBIE PE3YJbTAaThl OCBOEHUS MPOrpPaMMbl OCHOBHOTO  OOIIEro
00pa30BaHUs JIOCTUTAIOTCS B XOJ€ OOYYEHHS XHWMHHM B €AUHCTBE Y4YEOHOU H
BOCMUTATENILHON JEATEIBHOCTH B COOTBETCTBUU C TPAAULIMOHHBIMU POCCUMCKUMHU
COLIMOKYJIbTYPHBIMU W JAYXOBHO-HPABCTBEHHBIMH IIEHHOCTSMH, NPUHATHIMU B
o0llleCTBE TMpaBWJIAMU W HOPMaMHU MOBEACHUA M CHOCOOCTBYIOT Mpoleccam
CaMOITO3HAHUS, CAMOPA3BUTHUA U COLMATU3AIMU 00YUAOIINXCS.

JIMYHOCTHBIE  PE3yJbTaThl  OTPAXKAOT  TOTOBHOCTh  OOyYaroIUXCA
PYKOBOJCTBOBAThCA CHCTEMOM TO3UTHBHBIX [IEHHOCTHBIX OpHUEHTALMU U
paclIMpPEHUE OMbITa ACATENILHOCTH HA €€ OCHOBE, B TOM YHUCJI€ B YACTH:

1) naTprnoTHYECKOr0 BOCHIUTAHUS

LIECHHOCTHOT'O OTHOIIEHUA K OT€YECTBEHHOMY KYJIbTYPHOMY, HCTOPUUECKOMY
W HAYYHOMY HACJEIUIO0, TOHUMAHHS 3HAUCHUS XUMHUUYECKOW HAYKH B KU3HH
COBPEMEHHOT'O OOINECTBA, CIIOCOOHOCTH BIIAIETh JTOCTOBEPHOW WH(pOpMAIHEH o
MEPEIOBBIX JIOCTUKEHUSIX W OTKPBITUAX MHUPOBOM W OTEUECTBEHHOW XUMMH,
3aMHTEPECOBAHHOCTH B HAYUHBIX 3HAHUAX 00 yCTPOHUCTBE MUPa U OOIIECTBA;

2) rpakIaHCKOro BOCIUTAHUSI:

MPEJACTABJICHUS. O COLMAIBbHBIX HOPMax W TMPaBWIAX MEAIMYHOCTHBIX
OTHOIIICHUHA B KOJIJIEKTUBE, KOMMYHHKATUBHON KOMIIETEHTHOCTH B OOIIECTBEHHO
MOJIC3HON,  YueOHO-UCCIEAOBATENbCKOW, TBOPYECKOM W JAPYTUX  BHUIAX
JEATEIbHOCTA, TOTOBHOCTHM K Pa3HOOOpPAa3HOHW COBMECTHOU JEATEIBLHOCTH MPH
BBITIOJTHEHUM Y4Y€OHBIX, TO3HABATENbHBIX 33/1a4, BBIMOJHCHUN XUMHUYECKUX
AKCIEPUMEHTOB, CO3JaHNN YUEOHBIX TPOCKTOB, CTPEMJICHHS K B3aUMOIIOHUMAHUIO
M B3aUMOIIOMOIIM B Tpolecce HToM yueOHOW JeATEIbHOCTH, TOTOBHOCTH
OLICHUBATh CBOE TIOBEJACHHWE U TMOCTYNKW CBOMX TOBApHUIIEH ¢ MO3ULUH
HPABCTBEHHBIX U MPABOBBIX HOPM C YUETOM OCO3HAHUS MOCJIEACTBUNA MOCTYIKOB;

3) HEHHOCTH HAYYHOT' 0 MO3HAHUS

MUPOBO33PEHUYECKUE MPEACTABICHUSA O BEIIECTBE U XUMHUYECKOW PEAKIUH,
COOTBETCTBYIOIINE COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKH M COCTABJISAIOIIME
OCHOBY 11 TIOHUMAHUS CYIIIHOCTH HAYUHOW KapTUHBI MUpPA, MPEACTABICHUSA 00
OCHOBHBIX 3aKOHOMEPHOCTSIX PAa3BUTHS TMPUPOJABI, B3aUMOCBA3SAX YEJIOBEKA C
MPUPOHON CPENOHU, O POJIM XUMUM B MO3HAHWUH dTUX 3aKOHOMEPHOCTEM,

MO3HABATEbHBIC MOTHBbI, HAMPABJIECHHBIE HA MOJYUYEHUE HOBBIX 3HAHWHA MO
XUMUH, HEOOXOAMMBIE il OOBACHEHUA HAOMIOAAEMBIX MPOILIECCOB U SABJICHUH,
MO3HABATEILHON, WH(POPMAITMOHHOW W UYWTATENhCKOW KYyJbTYPHI, B TOM YHCIIE
HaBBIKOB CaMOCTOSATEIbHONW pabOThl C y4€OHBIMU TEKCTAMH, CHPABOYHOM



JUTEPATYPOH, MOCTYMHBIMA TEXHHUYCCKUMHU CPEACTBAMHA HWH(OPMAIIMOHHBIX
TEXHOJIOT M,

HHTEpPEC K OOYUECHHIO W TMO3HAHHIO, JIFOO03HATEIbHOCTh, TOTOBHOCTh H
CIIOCOOHOCTh K  CaMOOOpa30BaHMIO, MPOCKTHOM W MCCIEAOBATENbCKOM
JEATEIbHOCTH, K OCO3HAHHOMY BbIOOPY HAMPABJIEHHOCTH W YPOBHS OOYUCHHS B
JTATbHEUIIIEM

4) popmMupoBaHus KYJbTYPbI 310POBbSI;

OCO3HAHWUE [IEHHOCTHU JKW3HU, OTBETCTBEHHOI'O OTHOIICHHUS K CBOEMY
3[0POBBIO, YCTAHOBKHM Ha 3/I0POBBIM 00pa3 >KW3HW, OCO3HAHUE TMOCJIEACTBUNA H
HETIPUATHE BPETHBIX MPUBBIYEK (YIOTPEOICHUS aKOT0JIsA, HAPKOTHUKOB, KYpPEHHS),
HEOOXOAUMOCTA COOMIOJICHUA MpaBuil  O€30MACHOCTH TMpU  OOPAICHUH C
XUMHUUYECKUMHU BEIIECTBAMU B ObITY U PEATIbHOMN KU3HU;

S) TpyaoBoro BocnuTaAHUSI:

WHTEPEC K MPAKTUUECKOMY M3YyUCHHIO TPOQeCcCHii U Tpyla pasIniaHOTO POJa,
VBOKECHHE K TPYAy W pe3yjbTaraM TPYJAOBOH NEATEIbHOCTH, B TOM YHCJE Ha
OCHOBE TPUMEHCHHUS NPEAMETHBIX 3HAHUN MO XWMHH, OCO3HAHHBIA BHIOOP
WHJIMBUAYaJIbHOW TPACKTOPUU MPOAOKEHUSA 00pAa30BaAHUS ¢ YUETOM JTUYHOCTHBIX
MHTEPECOB U CIIOCOOHOCTH K XUMHH, OOIIIECTBEHHBIX MHTEPECOB U MOTPEOHOCTEH,
yCTenHONW MpodeCCHOHATBHON ASATENHHOCTA M PA3BUTH HEOOXOAUMBIX YMECHHM,
TOTOBHOCTH QJalTHPOBATHCA B MPOECCHOHAITLHOMN Cpene;

6) 3K0J10THYECKOr0 BOCITUTAHMS:

SKOJIOTMUECKU 1€71€C000pa3HOE OTHOIIEHUE K MNPUPOAE KaK HCTOYHUKY
YKU3HU Ha 3eMJie, OCHOBE €€ CYIECTBOBAHUA, TOHUMAHUE IIEHHOCTH 3J0POBOTO U
O0e3zonacHoro oOpa3a »KHM3HH, OTBETCTBEHHOE OTHOIIEHHWE K COOCTBEHHOMY
(PM3UYECKOMY M TICUXHYECKOMY 3JI0POBBIO, OCO3HAaHHE IICHHOCTH COOJIIOACHUS
MpaBujl 0€30MACHOTO MOBECHUS NP padOTE C BELIECTBAMU, a TAKKE B CUTYaLUX,
YTPOKAOIINX 3J0POBBIO U MKU3HU JIFOIEH;

CIIOCOOHOCTH MPUMEHATh 3HAHUS, MOJYYAEMbIE€ MPU U3YUYECHUHU XHUMWH, IJIA
peLIeHns 3a4a4, CBA3AHHBIX C OKPYIKAIOIIEN TPUPOJAHON CPENOH, A MOBBILLIECHUSA
VPOBHSL  SKOJIOTMUECKOW  KYJbTYpPhl, OCO3HaHUA TIJI00QJIbHOTO  XapakTepa
AKOJIOTMUECKUX MPOOJeM M MYyTEeH WX PEIICHHUS MOCPEACTBOM METOJIOB XUMUHU,
AKOJIOTMUECKOTO MBIIIJICHUA, YMEHUS PYKOBOJACTBOBATHCS UM B MO3HABATEIbHOM,
KOMMYHUKATUBHOM U COLMAJIbHOM MPAKTHUKE.

METAIIPEJMETHBIE PE3YJIBTATBI

B cocraBe wmeranpeaMeTHbIX PE3YJbTATOB BBIACNSIOT 3HAYUMBbIC i
dopMHUpOBaHUA MHUPOBO33PEHUS OOIIEHAYUYHbIE TOHATHS (3aKOH, TEOpHS,
MPUHIM, TATIOTE3a, (PAKT, CUCTEMa, MPOIIECC, SKCIEPUMEHT U JAPYTOE.), KOTOPHIE
UCIIOIb3YIOTCA B €CTECTBEHHO-HAYUHBIX YUEOHbBIX MpEAMETax W MO3BOJISIIOT HA
OCHOBE 3HAHWM W3 ATHX MPEAMETOB (POPMHUPOBATH MPEACTABJCHUE O IEIOCTHON



HAay4YHOW KapTWHE MHUPA, U YHUBEPCAJIbHbIC YUCOHBIC NCHCTBUS (ITO3HABATEIIBHBIC,
KOMMYHUKATHBHBIC, PETYJISATHBHBIC), KOTOpBIE oOecneunBarOT (HOPMHUPOBAHUE
TOTOBHOCTH K CaMOCTOSTCIHPHOMY ILIAHUPOBAHHIO W OCYIIECTBICHHIO YUCOHOM
JEATCITLHOCTH.

Ilo3HaBaTe/IbHBIE YHUBEPCAJIbHBIE YUeOHbIE IeiiCTBHS

ba3zoBbie Jornyeckue AeiicTBUSA:

YMEHHS HCIOJb30BaTh MPHEMBI JIOTHUECKOTO MBIIUICHHS TPH OCBOCHHH
3HAHWIA. PACKPBHIBATh CMBICT XMUMHUYCCKUX TOHSTHHA (BBIICIATH WX XapaKTEPHBIC
MPU3HAKHW, YCTAaHABJIMBATh B3aMMOCBSA3b C JPYTUMH TOHSITHSAMH), WCIIOB30BAThH
MOHATHA JUIs1 OOBICHEHHUS OTACIBHBIX (DaKTOB W SBJICHHH, BHIOMpPATh OCHOBAHUS U
KPHTECPHH JUIS KiIacCH(UKAIIMH XHMHYCCKUX BEIIECTB M XHMHUYCCKHX DPEAKIIHM,
YCTaHABIIMBaTh NPUYMHHO-CIICICTBCHHBIC CBSI3HM MEXKIY OOBCKTAMH H3yUCHHS,
CTPOUTH JIOTHIECKHUE PACCYXACHUS (MHAYKTHBHBIC, ACTYKTUBHbBIC, 110 aHAJIOTHH),
JIeNaTh BEIBOABI M 3aKITIOUCHUS,

yMEHHE TIPUMEHITh B TMPOIECCE TMMO3HAHWS TOHATHA (TPEIMETHBIE W
METaIpPEIMETHBIC), CHMBOJTMUYECKIE (3HAKOBBIE) MOJICITH, UCTIOIh3yEMbIE B XUMHUH,
PeoOPa30BBIBATH MMHPOKO MPUMEHICMBIC B XUMHH MOJICJBHBIC TIPEACTABICHHUS —
XUMUYECKANH 3HAK (CHMBOJ 3JIEMEHTA), XWMHUYEcKas ¢(opMmyja W YpPaBHCHHE
XUMHYECKON peakIyu — IPH PEIICHUH y4eOHO-TTO3HABATEIBHBIX 33134, ¢ YUETOM
ATUX MOJICIBHBIX IPEACTABIICHUM BBISABIATH M XapaKTEPH30BATh CYIICCTBCHHBIC
MIPU3HAKH U3y4aeMbIX OOBEKTOB — XUMHUYCCKUX BEIICCTB U XUMHUYCCKUX PEaKIHH,
BBIABJIATE  OOIMME  3aKOHOMEPHOCTH, NPHUYMHHO-CIICICTBEHHBIC CBS3H M
MPOTHUBOPEYHS B U3y4aEMbIX IIPOIECCaX U SBJICHHSIX.

Bba3oBble HcciienoBaTe/bcKHe AeliCTBHSI:

YMEHHE HCIIOJIb30BaTh MOCTABJICHHBIC BOMPOCH B KAa4eCTBE HWHCTPYMEHTA
MMO3HAHHUA, a TaKKe B KaueCTBE OCHOBHI Id (DOPMHPOBAHHSA THIOTE3BI TIO
IIPOBEPKE MPABUIIBHOCTH BBHICKA3bIBAEMBIX CY KICHUM,

MPHOOPETCHUE OMbBITa IO IUIAHAPOBAHHIO, OPraHU3AIldd H IPOBCIACHHIO
YUCHHUECKHX JKCIIEPUMEHTOB, YMEHHE HAOMOMaTh 3a XOJIOM MpoIlecca,
CaMOCTOSITCILHO MPOrHO3UPOBATh €r0 Pe3yiabTar, (OPpMYIUPOBATH 00OOIECHUS U
BBIBO/JIBI 1O Pe3yJibTaTaM IPOBEAEHHOTO ONBITA, HCCIICIOBAHMS, COCTABIATh OTUET
0 MPOJENaHHOMI padoTe.

Pabora ¢ undgopmanueii:

YMCHHE BBIOMPATh, AHANM3UPOBATh M HMHTESPIPETHPOBATh HHQPOPMAITHIO
Pas3IMYHBIX BHUJOB B (DOPM MPEACTABICHUSA, IMOIYyUYaeMyI0 U3 Pa3HBIX UCTOYHHKOB
(HaygHO-TIOMyJIApHAs JUTEpaTypa XHMHUECKOTO COJCPIKaHHS, CIPABOYHBIC
nocoOus, pecypcsl HHTepHETa), KPUTHYECKH OIICHUBATh TPOTHBOPECUMBYIO H
HEJIOCTOBEPHYIO MH(POPMAITHIO;



YMEHHE TPUMEHATHh PA3jUYHbIE METObl M 3aMpOChl MPU MOUCKE U OTOOpE
uH(}OpMAITMM W COOTBETCTBYIONIHUX JMAaHHBIX, HEOOXOJWMBIX IS BBITIOJTHCHUS
yueOHbIX U MO3HABATENIBHBIX 33/1a4 ONPEACIEHHOTO TUMA, MPUOOPETEHUE OMbITA B
007acTH  UCTIONB30BaHUS  WH(DOPMAITMOHHO-KOMMYHHUKATUBHBIX — TEXHOJIOTHM,
OBJIQJICHUE KYJIbTYPOH aKTUBHOTO MCMOJIb30BAHUA PA3JTMUHBIX MOUCKOBBIX CUCTEM,
CaMOCTOATEILHO BHIOMPATh ONTUMAJIBHYIO (JOPMY MpeaCTaBICHUS HHMOPMAIHN 1
WUTIOCTPUPOBATh PEIIAEMble 3aJa4M  HECIOXKHBIMM CXEMaMH, JHarpaMMamu,
apyrumMu opmMamu rpadke ¥ UX KOMOWHAITUSMU,

YMEHHE UCIOJIb30BaTh W AHAJIM3UPOBATh B TMpolecce YueOHOU U
HCCIIENOBATEIBCKON JEATENHHOCTH WH(POPMAITAIO O BIUSHUWA MPOMBINUICHHOCTH,
CEJIbCKOI0 XO34MCTBA M TPAHCIOPTA HA COCTOAHUE OKPYIKAKOLIEH NPUPOAHOH
Cpe.bl.

KoMMyHUKAaTHBHBIE YHHUBEPCAJIbHbIE YYeOHbIe 1eiicTBUS:

YMEHHUS 3a/laBaTh BOMPOCH (B Xo/a€ Auaiiora W (WIA) OUCKYCCHH) TIO
CymecTBy  oOCyXmaeMoiW  TeMbl, (HOPMYIMPOBATH CBOW  TMPEIIOKEHUS
OTHOCHUTEJIbHO BBITIOJIHCHUS MPEAJIOKEHHON 3aaUH;

YMEHHS  TPEACTABJIATh  MOJYUYEHHbIE  pE3yJbTaThl  MMO3HABATEJIbHOM
JNEATEIbHOCTY B YCTHBIX M MHCBMEHHBIX TEKCTaxX; JeiaTh MPE3EHTAIHIO
PE3YNBTATOB BHITIOJHEHUS XHUMHUECKOTO SKCIIEPUMEHTA (J1a00paTOPHOTO OIBITA,
7ab0paTopHOM PpabOoTHI IO UCCAEAOBAHHUIO CBOMCTB BEMIECTB, YICOHOTO MPOCKTA);

YMEHHS Yy4e€OHOr0 COTPYJHHYECTBA CO CBEPCTHUKAMU B COBMECTHOM
MO3HABATEIBHOW W MCCIIEAOBATENbCKOW  JACATENIBHOCTA  MPU  PELICHUH
BO3HUKAIOIIMX MPOOJieM HAa OCHOBE yuéra OOLIMX HHTEPECOB U COIJIaCOBAHUA
no3uiii (00Cyx)aeHUsA, OOMEH MHECHHUSIMH, «MO3TOBBIC IITYPMBI», KOOPAMHAIUS
COBMECTHBIX JICHCTBHUM, OINPEHACIICHUE KPUTEPUEB TI0 OLEHKE KayecTBa
BBITIOJTHEHHOH padOTHI U APYTHE).

Pery1siTuBHbIE YHUBEpPCAJIbHbIE YUeOHbIE 1eiiCTBUS:

YMEHHE CaMOCTOSTEIBHO OMPEACNATh LA ACATENbHOCTH, IJIAHUPOBATH,
OCYIIECTBJISITh, KOHTPOJUPOBATh W MPU HEOOXOJUMOCTH KOPPEKTHUPOBATH CBOKO
JEATENBHOCTD, BRIOMPATh Hanboee Y(PPeKTUBHBIC CITOCOOBI PEIICHUST YUeOHBIX U
MO3HABATEIbHBIX 33/1a4, CAMOCTOSTENIbHO COCTABJIATh WJIM KOPPEKTHUPOBATH
NPEMJIOKEHHBIN  QJITOPUTM  JIEMCTBUM TPU  BBIMOJIHEHUM 33aJaHUM C  YYETOM
MOJIYYEHHS] HOBBIX 3HAHWNA 00 M3y4yaeMbIX OOBEKTAX — BEIIECTBAX U PEAKIUSAX,
OLICHUBATh COOTBETCTBUE MOJYUCHHOTO pe3yJbTaTra 3asBJICHHOW IIEJIN, YMEHUE
WCIOIb30BaTh U AHAJTU3UPOBATh KOHTEKCTHI, MPE/IJIAraeMbI€ B YCIIOBUM 3a1aHUM.

INPE/IMETHBIE PE3YJIbTATDHI

B cocraBe mnpeAMETHBIX pe3yJbTAaTOB MO OCBOCHHUIO 00A3aTEIBHOTO
Co/lep KaHMs, YCTAHOBJIECHHOTO MAaHHOW (enepanbHON paboueld mporpamMmoi,
BBIJICIISIIOT: OCBOSCHHBIE O0YUAIOIMMHUCS HAYUYHbIC 3HAHUS, YMEHUA U CIIOCOOBI



nehcTBHl, crmenuduUecKkue UIA  IpPeAMETHOHM o0jacth  «XHUMHUS», BHIBI
JNEATEIBHOCTA MO  TOJYYEHWIO HOBOrO 3HAHWA, €ro HHTEPHPETAlNW,
peoOpPa30BAHUIO U MPUMEHCHHIO B PA3JIMUHBIX YUYESOHBIX U HOBBIX CUTYaIUsAX.

K koHily oOyueHus B 8 kjacce npeAMETHBIE PE3YJIbTAThl HA 0A30BOM YPOBHE

JIOJKHBI OTPaXKkaTh C(POPMUPOBAHHOCTH Y OOYUAIOMNAXCS YMEHHH:

e PACKpBIBATh CMBICJ OCHOBHBIX XUMHYECKHX TMOHATHI. aToM, MOJIEKYJa,
XAMHYECKUH DJIEMEHT, MPOCTOE BEMIECTBO, CJIOKHOE BEMIECTBO, CMECH
(omHOpPOMHAS W HEOJHOPOAHAS), BAJICHTHOCTh, OTHOCUTEIBHAS aTOMHAsA U
MOJIEKYJIApHAsA MAacca, KOJMYECTBO BEIIECTBA, MOJIb, MOJISIPHAsA Macca,
MaccoBas J10Jisl XUMHUUYECKOTO 3JIEMEHTA B COSAMHEHUH, MOJIAPHBIA 00bEM,
OKCHJ, KHCIJIOTa, OCHOBAHME, COJIb, SJIECKTPOOTPHULATEIBHOCTh, CTEHEHB
OKHCJICHHS, XAMHUYECKas PEaKIus, KiIacCu(PuKaius peakiwii: peaxiuu
COCOMHCHUSA, PEAKLHMU PA3JIOKECHUA, PEAKIUM 3aMEIICHUA, PEaKIuu
oOMeHa, HK30- M SHIOTEPMHUUCCKHUE PEAKINH, TEIUTOBOH (h(PEeKT peakiumu,
AP0 aTOMa, SJECKTPOHHBIA CJIOW aToMa, aTOMHas OpOuTajb, pPaanycC
aToMa, XMMHYECKas CBA3b, MOJIAPHAA W HEMOJIAPHAs KOBAJICHTHAs CBA3b,
WOHHAS CBS3b, HOH, KAaTMOH, aHWOH, PacTBOP, MAccOBas J0Js BEHIECTBA
(TpOTIEHTHAST KOHIIEHTPAITHs) B PaCTBOPE;

e WUTIOCTPUPOBATh B3aMMOCBSA3b OCHOBHBIX XHMHWYECKUX TIOHATHH U
MIPUMEHATH 3TH MOHATHSA TIPH ONMUCAHWHU BEIECTB M UX IIPEBPAICHHUH;

e HWCIONB30BAaTh XWMHUYECKYIO CHUMBOJHKY JUIsl COCTaBjeHHS (popmyn
BEIIECTB U YPABHCHUN XUMUUYECKUX PEAKIIUH,

e ONpPEAECIATh BAJICHTHOCTh aTOMOB 3JIEMEHTOB B OMHAPHBIX COCIUHEHHUSX,
CTENEHb  OKWUCJICHHS  SJIEMEHTOB B  OWHApPHBIX  COCIUHEHMUSX,
MPUHANICKHOCTh BELIECTB K ONPEACTEHHOMY KJIACCY COEAWHEHUW TIO
dbopMynam, BHUA XUMWYECKOW CBA3M (KOBAJICHTHAs W WOHHAsA) B
HEOPraHUUYECKUX COEANHEHUAX

e packpeiBaTh cmbica llepmommueckoro 3akona J[. WM. Menneneesa:
JEMOHCTPUPOBATh TMOHUMAHUE TNEPUOAUYECKON 3aBUCUMOCTH CBOMCTB
XAMHYECKUX 3JIEMEHTOB OT WX MOJIokeHUSA B [lepmoamueckoil cucreme,
3aKOHOB COXPAHEHMS MAacChl BEIIECTB, MOCTOSHCTBA COCTABA, ATOMHO--
MOJIEKYJIIPHOTO YUEHMS, 3aKOHA ABOTaJIpo;

e ONUCHIBATH W XapakTepu3oBaTh Tabmmunyio ¢dopmy Ileproamdeckoit
CUCTEMbl XHUMHMUECKHUX DJJIEMEHTOB: pa3jiuyaTh TMOHATUS  «TJIaBHaA
noarpymnmna (A-rpymnma)» u «mobounas noarpynna (b-rpynma)y», maneie u
OONbIINE TEPHUOJIbI, COOTHOCUTh OOO3HAUEHHS, KOTOPhIE HMEIOTCS B
tabmuine «llepuwoauueckas cucrema XxXumuueckux osaementos [l U.
MenaeneeBa» ¢ YHACIOBBIMU XaPAKTEPUCTHKAMHU CTPOEHUS aTOMOB



XUMHUYECKUX SJIEMEHTOB (COCTaB W 3apsAJ sApa, o0Iee YHUCIO MIEKTPOHOB
¥ PACTIPEACIICHUE UX TI0 SJICKTPOHHBIM CJI0SIM);

KJTaCCU(PUTIMPOBATh XUMHUUYECKHUE DJICMECHTHI, HEOPTAaHWIECKHUE BEIECTBA,
XUMHUYECKHE peaknuu (10 YWCIy W COCTaBY YUYaCTBYIOIIUX B PEAKIAN
BEITECTB, TI0 TETIOBOMY (D deKTy);

XapakTepu30BaTh (OMUCHIBATH) OOIME XWMHWYECKHE CBOHCTBA BEIECTB
PaA3TUYHBIX KJIACCOB, TIOATBEPXKAAs ONMUCAHWE MPUMEPAMUA MOJICKYJITPHBIX
YPaBHEHUN COOTBETCTBYIOIIUX XUMHUUYECKUX PEAKLIUM;

MPOrHO3UPOBATH CBOWCTBA BEIIECTB B 3aBUCIMOCTH OT MX KAUECTBEHHOTO
COCTaBa, BO3MOXXHOCTH TPOTCKAHWA XUMHUYCCKHX TMPEBpAICHUN B
Pa3TUYHBIX YCITOBUSX,

BBIUKCIIATE OTHOCHUTENBHYIO MOJICKYJAPHYIO H  MOJIAPHYIO — MacChl
BCIIECTB, MAaCCOBYIO JOJI0O XHWMHUYECKOTO »JJieMeHTa 1o (dopmye
COCIMHEHWSA, MAaCCOBYIO JIOJIO BEMIECTBA B PACTBOPE, IPOBOIUTH PACUETHI
M0 YPAaBHEHUIO XUMHUYECKOHN peaKITni;

MPUMEHSATH OCHOBHBIC OTEPAIANA MBICIMTEILHON NEATEIbHOCTH — aHAJIu3
U CHHTE3, CpaBHEHHE, 00O0OINCHHME, CHCTEMATH3alHIo, KIACCH(HKAIHNIO,
BBHISIBJICHUE TPUYUHHO--CJICACTBEHHBIX CBS3CH — I M3yUCHUS CBOWCTB
BCIIIECTB W XHMHUECKHUX PEAKIUH, eCTeCTBEHHO-HAYYHBIE METOIbI
MO3HAHWA — HaAOMOACHUE, WU3MEPCHHE, MOJCITUPOBAHHE, HKCIICPUMEHT
(peasibHBIF M MBICIICHHBI );

CICNOBATh  MpPaBWJIAaM  TOJIb30BAHUS  XHMHYECKOWM  TOCYJIOM W
Ja00opaTOpHBIM  00OpPYJOBAHMEM, a TakK)Ke IpaBWiaM oOOpalieHus C
BCIIIECTBAMH B COOTBETCTBHHM C WHCTPYKIMAMH TIO BBITIOJTHEHUIO
7a00pPaTOPHBIX XUMHUYECKAX OTBITOB TO TOJYUYCHHUIO W COOHUPaHUIO
ra3o00pa3HbIX BEMIECTB (BOAOPOJA M KHCIOPOAA), MPHUTOTOBJICHUIO
PACTBOPOB C ONPEACIIEHHON MACCOBOM JIOJEN PACTBOPEHHOTO BEIIECTBA,
IJJAHUPOBAaTh W MPOBOJUTh  XHUMHYECKHE  SKCIEPHUMCEHTHI IO
pPacmo3HaBaHUIO PACTBOPOB MIECIIOYEH W KHACIOT C MOMOIIBIO HHINKATOPOB
(makmyc, heHondTanenH, METHIOPAHK U APYTHE).

K konity oOyuenus B 9 KJjacce npeaMeTHbIE pe3yabTaThl Ha 0a30BOM yPOBHE

JIOJKHBI OTPaXKkaTh C(POPMUPOBAHHOCTH Y OOYUAIOMNAXCS YMEHHH:

PACKpBIBATh CMBICI OCHOBHBIX XWMHYECKUX TOHATHH. XHUMWYECKUN
AJIEMEHT, aTOM, MOJIEKYJa, WOH, KaTHOH, AaHWOH, ITPOCTOE BEILECTBO,
CIIO)KHO€ BEWLIECTBO, BAJICHTHOCTh, AJIEKTPOOTPULIATENIBHOCTD, CTENEHb
OKHCJICHHS, XUMUYECKasA PEAKIHs, XUMUIECKas CBA3b, TEIIOBOUW AhdexT
peaKiu, MOJb,  MOJISIPHBIA  00BEM,  PacTBOpP,  DJCKTPOJIUTHI,
HE3JICKTPOJIUTHI, JJICKTPOJIUTHYECKAS AUCCOLMALMA, PEAKIUU HOHHOIO
oOM€Ha, KaTanu3arop, XMMUYECKOE PAaBHOBECHE, OOpaTHMbIEe H



HEOOpaTUMBbIE PEAKIMH, OKHUCIUTEIbHO-BOCCTAHOBUTEIbHBIC PEAKIINHY,
OKUCIIUTENb,  BOCCTAHOBUTENb,  OKUCJICHHE W BOCCTAHOBJICHUE,
aygtorponusi, aMm(pOTePHOCTh, XUMUYECKasd CBA3b (KOBAJICHTHAs, WOHHAS,
METAUTAYECKAst), KPHUCTA/UTMUECKAs pEMETKa, KOPPO3Ws  METalIoB,
CIUIaBbI, CKOPOCTh XHMHWYECKOW PpEAKIUH, MNPEACTIbHO IOMyCTHMAas
koHueHTpanus [[JIK BemecTsa;

WUTIOCTPUPOBATh  B3aUMOCBA3b OCHOBHBIX XUMHWYECKHX TIOHATHH U
MMPUMEHATH 3TU MOHATHS MTPH ONMUCAHUH BEILIECTB U UX MPEBPALICHHUI,
WCIOJTb30BAaTh XUMWYECKYI0 CHUMBOJIMKY JJIA COCTaBJICHHS (HOPMYJ
BEIIECCTB U YPABHCHUN XUMUUYECKUX PEAKIIUH,

ONPEAENATh BAJICHTHOCTh U CTENEHb OKUCICHHUS XUMUYECKUX JIEMEHTOB B
COCOUHCHUAX PA3JIMYHOTO COCTaBa, MNPUHAIJICKHOCTh BEHIECTB K
OTIPEACIEHHOMY KJIAcCy COCMWHEHWH 1o (opMmysaM, BUA XUMHUYECKOH
CBA3M (KOBAJICHTHAs, WOHHAA, META/UTMUECKas) B HEOPTaHUYECKUX
COCIMHEHUAX, 3apsa MOHA MO XUMHUYECKOH (hopMyJie, XapaKTep CPeabl B
BOJIHBIX PACTBOPaxX HEOPraHWUYECKUX COCAWHECHUW, TN KPUCTAIINYECKON
PEMIETKH KOHKPETHOT'O BEIECTBA;

packpbiBath cMmbic [lepuonmueckoro 3akona J[. WM. MenneneeBa u
JEMOHCTPUPOBATh €ro TMOHMMAHHWE. OINHCHIBATh W XapaKTePU30BaTh
tabmmunyio Qopmy [leproawdeckoii CHCTEMBl XUMHYECKHX 3JIEMEHTOB!
pa3nuuaTh TOHATHA «TjaBHas moArpymma (A-rpynma)y W «mobodHas
noarpynma (b-rpynma)», mameie w OoJbIEE TEPHUOABI, COOTHOCHTH
0003HAUECHUS, KOTOPbIE MMEIOTCA B MEPUOJMYECKON Tabnuie, C
YUCJIOBBIMM  XAPAKTEPUCTUKAMH  CTPOCHUS  aTOMOB  XUMHYECKHUX
AJIEMEHTOB (COCTaB W 3apsa  sAapa, oO0IIee YHCI0 DIICKTPOHOB U
pacnpeneneHie WX 1O DJCKTPOHHBIM  CJIOAM), OOBSICHATH OOIIne
3aKOHOMEPHOCTA B U3MEHEHWHM CBOMCTB JJIEMEHTOB U UX COCIUHEHUU B
Mpeenax MaJibIX MEPHUOOB U TJIABHBIX MOArPYNN C YYETOM CTPOCHUS KX
aTOMOB;

KJTaCCU(PUTIMPOBATh XWMHUUYECKHUE AJIEMEHTHI, HCOPTAHWUYECKHUE BEIECTBA,
XUMHUYECKHE peaknuyd (10 YUCIy W COCTaBY YYacCTBYIONMHX B PEAKIAA
BEIIIECTB, MO TEIIOBOMY 3((]EKTy, MO0 U3MECHECHHIO CTEICHEH OKHCIICHUS
XUMHYECKUX IJIEMEHTOB);

XapaKTepHU30BaTh (OMHUCHIBATH) OOMME W CHCIH(PHUICCKUE XUMHUUCCKUC
CBOWCTBA MPOCTBIX M CJOXHBIX BEIIECTB, MNOATBEPKIAS OMUCAHUE
MPUMEPAMHA MOJIEKYJIAPHBIX W HWOHHBIX YPAaBHEHHH COOTBETCTBYIOIIMX
XUMHAYECKUX PEAKIUN,

COCTAaBJIAITh YPABHEHHS OSJCKTPOJMTUUYECKONW JHUCCOLMALMU  KHUCIIOT,
LIEJIOYEHN U COJIEN, TIONTHBIE U COKPALLEHHBIE YPABHEHUA PEAKLIIUN HOHHOTO



oOMeHa, ypaBHEHHUS PEAKIMHA, TMOATBEPKIAIOMNX CYIIECTBOBAHUE
TCHETHUECKON CBSA3HM MEXAY BEIIECTBAMH PA3IMIHBIX KJIACCOB;
pacKpeiBaTh CYIMIHOCTh OKHUCITUTEIIBHO-BOCCTAHOBUTENBHBIX — PEAKIAN
MOCPEJICTBOM COCTABJICHHS JICKTPOHHOTO OajlaHCca 3THX PEAKITUA;
MPOTHO3UPOBATh CBOWCTBA BEIIECTB B 3aBUCHMOCTH OT WX CTPOCHUA,
BO3MOXXHOCTH TIPOTECKAHUS XWMWYECKHX TPEBPAICHUH B Pa3TUIHBIX
YCIIOBHSAX,

BBIUKCIIATE OTHOCHUTENBHYIO MOJICKYJAPHYIO H  MOJIAPHYIO — MacChl
BCIIECTB, MAaCCOBYIO JOJI0O XHWMHUYECKOTO »JJieMeHTa 1o (dopmye
COCIMHEHWSA, MAaCCOBYIO JIOJIO BEMIECTBA B PACTBOPE, IPOBOIUTH PACUETHI
M0 YPAaBHEHUIO XUMHUYECKOHN peaKITni;

coOMonaTh  MpaBWjla  TOJb30BAHUSA  XMMHUECKOW  mocynou 51
Ja0opaTOpHBIM  000OpyJIOBaHHMEM, a TakKXke TNpaBwia oOOpalleHUus C
BCIIIECTBAMH B COOTBETCTBMH C WHCTPYKIMSIMH TIO BBITIOJTHEHHUIO
7a00pPaTOPHBIX XWUMHUYECKHX OTBITOB MO TIOJYUYCHHIO W COOWPaAHUIO
ra3000pa3HbIX BEIIECTB (aMMHAKa M YTJIEKUCIIOTO Ta3a);

MPOBOJUTh  PEAKIMHU, TOATBEPXKIAIOMNAE  KAYEeCTBEHHBIH  COCTaB
PaA3TUYHBIX BEIIECTB. PACIIO3HABATH OMBITHBIM IMYTEM XJIOPHUI-, OPOMU/I-,
nonua-, kapOonar-, ¢ocdar-, cuamkar-, cymbdar-, THIPOKCHI-HOHBI,
KaTHOHBI aMMOHWS W WOHBI HM3yUYCHHBIX META/UIOB, MPHUCYTCTBYIOIIHAE B
BOJHBIX PACTBOPaX HEOPTaHWYECKUX BEIIECTB,

MPUMEHSATH OCHOBHBIC OTEPAIANA MBICIUTEIRHON NEATEIbHOCTH — aHaJIu3
W CHUHTE3, CpaBHEHHE, OOOOIIEHWE, CHCTEMATH3alMIO, BBIABICHUE
MPUYHHHO-CJICICTBEHABIX CBA3CH — 19 M3YUEHWA CBOWCTB BEIIECTB W
XUMUYECKUX PEAKIMHA, €CTECTBEHHO-HAYYHBIC METOMAbl TIO3HAHUA —
HaOMOACHUE, M3MEPEHUEe, MOCIUPOBAHUE, SKCTICPUMEHT (peajbHBIN W
MBICJICHHBIH ).
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