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HOACHUTEJIBHAA 3AITUCKA

[IporpaMma 1O XUMHUM Ha YpPOBHE OCHOBHOIO OOIIEro 0Opa3oBaHUS
COCTaBJIicHA Ha OCHOBE TpeOOBaHMWI K pe3yJbTaTaM OCBOEHUS OCHOBHOM
o0Opa3oBaTeIbHOM MPOrpaMMbl OCHOBHOTO OOIIEro 00pa3oBaHus, IPEICTaBIECHHBIX
B ®I'OC 00O, a Takxe Ha OcHOBE (eiepaibHON paboueld MporpaMMbl BOCITUTAHUS
U ¢ y4€TOM KOHIICMIIMU TIpernojaBaHus y4eOHOro TmpeaMmeTa «XUMHs» B
oOpazoBaTebHbIX Opranu3anusax Poccutickoit deneparuu.

[Iporpamma mo xumuu HaéT TPEACTaBICHHUE O IENAX, OOIIeH CTpaTeruu
oOy4deHUs, BOCHUTAHUS U Pa3BUTUA OOyYaIOMIUXCA CPEACTBAMU Y4eOHOTO
npeamera, YCTaHABJIMUBAET o0s3aTeNIbHOE MpEeaIMETHOE coJiepKaHue,
IpeayCMaTpUBAET pacHpeiesieHue €ro Io KiaccaM W CTPYKTYpUpPOBaHHE IO
pazzneinaM M TE€MaM MPOrpamMMbl MO XUMHUHU, ONPEAENSIET KOJIUYECTBEHHBIE WU
KaueCTBEHHBIE XapaKTEPUCTUKHU COZIepKaHUs, PEKOMEHAYEMYIO
NOCJIEIOBATENIBHOCTh ~ M3YYEHHUS XUMHU C YY4ETOM  MEXIPEIMETHBIX U
BHYTPUIIPEAMETHBIX  CBSI3€HM, JIOTMKM  y4yeOHOro  TMpoliecca, BO3PACTHBIX
0COOEHHOCTEW  O00yYarolmuxcsi, OIpeAeNseT BO3MOXHOCTH TpeaMeTa s
peanuzanuu TpeOOBaHMM K pe3yjbTaTaM OCBOCHHS OCHOBHOM 00pa3oBaTelbHOMU
IporpaMMbl Ha YPOBHE OCHOBHOT'O OOIIIETo 0O0pa3oBaHUs, a Takke TpeOOBaHUH K
pesynbrataM oOy4eHHs] XUMUU Ha YPOBHE IeJIeil U3ydeHHs MpeaMeTa U OCHOBHBIX
BUJIOB Y4EOHO-TIO3HABATEIBHON JIEATEILHOCTH OOYyYaromerocs IO OCBOCHUIO
y4e0HOTO Co/IepKaHUSI.

3HaHWE XWMHH CIY)KUT OCHOBOH Uisi (OPMHUPOBAHUS MHUPOBO33PECHUS
o0OydJaromierocsi, €ro MnpeACTaBICHU O MaTepUATHbHOM €IMHCTBE MHpPA, BAXKHYIO
poJib WrparoT (GOpPMUPYEMbIE XUMHUEH TPENCTABICHUS O B3aMMOIPEBPAIICHHIX
SHEPrUM W 00 SBOJIIOIMHU BEUIECTB B MPHUPOJIC, O MYTIX PEHICHUs TII00aTbHBIX
mpoOJieM yCTOMYHMBOTO PA3BUTHS YEIIOBEUYECTBA — CBHIPhEBOM, SHEPreTHUYECKOM,
MUIIEBON U SKOJIOTMYECKON 0€30MacHOCTH, MPOOIEM 31paBOOXPAHEHUSI.

N3yuenne xumun:

CrocOOCTBYEeT  peaju3allii  BO3MOXKHOCTEM Il ~ CaMOpa3BUTUSL U
(dbopMupOBaHUs KyJIbTYphl IMYHOCTH, €€ 00111ei 1 (YHKIMOHAIBHOW IPaMOTHOCTH;

BHOCHUT BKJIaJ B (DOPMUPOBAHKUE MBIILJICHUS U TBOPUECKUX CIIOCOOHOCTEM
o0ydJarolmuxcs, HABBIKOB HMX CaMOCTOSITEJIbHOM  y4yeOHOW  JIesITeIbHOCTH,



AKCIEPUMEHTAIBHBIX M HCCJIENIOBATEIIbCKMX YMEHHM, HEOOXOJMMBIX KaK B
MOBCEIHEBHOM KU3HH, TaK U B MPO(HECCUOHATBHOU ESITEIHHOCTH;

3HAKOMUT CO CHEUU(PUKON HAYYHOTO MBIIJICHUS, 3aKJIaJbIBAa€T OCHOBBI
LIETIOCTHOTO B3IJIsIIa HA €IMHCTBO MPUPOBI U YEJIOBEKA, SBJISIETCS OTBETCTBEHHBIM
3TanoM B GOPMUPOBAHUM €CTECTBEHHO--HAYYHON rPaMOTHOCTH 00YyYaroIUXCs;

crocoOCTBYeT (POPMUPOBAHUIO IIEHHOCTHOTO OTHOIIEGHHUSI K E€CTECTBEHHO-
-Hay4YHBIM 3HAHUSIM, K TIPUPOJIE, K YEJIIOBEKY, BHOCUT CBOU BKJIAJl B IKOJOTHYECKOE
oOpazoBaHue 00yUYarOIIUXCS.

JlaHHbIE HampaBlIeHUS] B OOYYEHUHM XMMHHU OOECIIEUMBAIOTCS CHEIU(UKON
COJIEpKaHMsl ~ y4eOHOTO  TpeaMeTa, KOTOPBIM  SIBISETCS  TeJarormuecKu
aJanTHPOBAaHHBIM OTpaK€HHWEeM 0a30BOM HAyKU XMMHUHU Ha OMPE/IeIEHHOM JTare eé
pPa3BUTHS.

Kypc xumun Ha ypoBHE OCHOBHOT'O OOIIEro oOpa3oBaHUsi OPUECHTUPOBAH Ha
OCBOCHHE OOYYaIOUUMHCS CHUCTEMBbI IEPBOHAYAJBHBIX TOHATHH XWMHH, OCHOB
HEOPraHMYEeCKOM XUMHUHM W HEKOTOPBIX OTACIBHBIX 3HAUYUMBIX TOHSITUH
OpraHUYeCKOM XMUMUHU.

CrpykTypa coaepkaHHs MPOTPpaMMbl MO XUMHH C(HOPMUpPOBAHA Ha OCHOBE
CHUCTEMHOro mojaxoja k e¢ msydeHuto. ComeprkaHue CKIAJbIBACTCS M3 CHCTEMBI
HNOHATUN O XMMUYECKOM 3JIEMEHTE U BELIECTBE U CUCTEMBI IOHATUN O XUMUYECKOU
peakuuu. OO0e 5TU CHCTEMBbl CTPYKTYPHO OPraHU30BaHbl 10 MPUHIIMITY
NIOCJIEIOBATENIBHOTO Pa3BUTHUS 3HAHWW HA OCHOBE TEOPETUUYECKHUX IPEICTABICHUMN
Pa3HOro YpOBHS:

— aTOMHO--MOJIEKYJIIPHOT'O YYEHHUS KaK OCHOBBI BCETO €CTECTBO3HAHMS;

— Ilepuoanueckoro 3akoHa /. 1. MenaeneeBa Kak OCHOBHOTO 3aKOHA XUMHUM;

— YUYEHHS O CTPOCHUU aTOMa U XUMHUYECKOMN CBSI3H;

— TpeACTaBICHUNW 00 DJIEKTPOJUTHUCCKON JTUCCOIMAIIMK BEIIECTB B
pacTBopax.

Teopernueckue 3HAHUA pacCMaTPUBAIOTCS HA OCHOBE HSMIUPUYECKU
MOJIYYCHHBIX U OCMBICIICHHBIX (DAKTOB, Pa3BUBAIOTCS TOCIEAOBATEIBHO OT OJHOTO
YPOBHS K JIPyTOMY, BBITIONHSS (DYHKITUU OOBSICHEHUS U TIPOTHO3UPOBAHUSCBOMCTB,
CTPOEHHMS U BO3MOKHOCTEN MPAKTUYECKOTO IPUMEHEHHUS U MTOJTYYEHHUS U3y4aeMbIX
BEILIECTB.

OcBoeHHME TMNpOrpaMMbl 1O XUMHUU  CIIOCOOCTBYET  (POPMHUPOBAHUIO
MPEJICTABIEHUS] O XUMUYECKOM COCTABJISIOLICH HAYYHOU KapTHUHBI MUPA B JIOTHKE
€€ CUCTEMHOMN IPUPO/IbI, IEHHOCTHOTO OTHOIIEHHUS K HAyYHOMY 3HAHUIO U METOJaM
MO3HAHUSI B HayKe. M3ydeHue XUMUU MPOUCXOJUT C MPUBICUCHHEM 3HAHUN U3
paHee HW3yYEHHBIX y4eOHBIX MpeaMeToB: «OKPYXKAIOMUNA MUY,

«buonorus. 5—7 kinaccel» u «Puszuka. 7/ Kiacey.



[Ipy wW3yYeHWHW XWUMHUH TMPOUCXOAUT (POPMHUPOBAHUE 3HAHUK OCHOB
XUMHAYECKON HayKH Kak OOJacCTH COBPEMEHHOTO €CTECTBO3HAHUS, MPAKTUYECKOU
AESITEeFHOCTH YEJIOBEKA M KaK OHOT0 U3 KOMIIOHEHTOB MUPOBOI KyJIbTYpHI. 3a1a4a
y4eOHOro MpeaAMeTa COCTOMT B (POPMUPOBAHUU CHUCTEMBl XUMHUYECKUX 3HAHUN —
BOKHEHTINX (DAKTOB, IOHATH, 3aKOHOB M TCOPETHUSCKHX MOJIOKEHUH, TOCTYITHBIX
000011I€eHNIT MUPOBO33PEHUECKOT0 XapakTepa, S3blka HAyKH, B NPUOOIICHUH K
HAyYHBIM METOJaM TO3HAHUS MPHU U3YUYCHUU BEIIECTB U XUMUUYCCKHUX PEAKIIUU, B
(bopMHUpPOBAaHUY M PA3BUTHH ITO3HABATCIIEHBIX YMEHUN U UX IPUMEHEHUH B y4eOHO-
TIO3HABATEIFHOW M y4eOHO-HCCIEA0BATEIBCKON AESITETbHOCTH, OCBOCHUHU MPAaBUII
0e30MacHOro o0paIeHus ¢ BEIIECTBAMH B ITOBCEIHEBHOM KU3HH.

[Ipu u3ydeHNN XMMUW Ha YPOBHE OCHOBHOTO 0OIIero oOpa3oBaHMs BaKHOE
3HAa4YeHHE MPUOOPENTU TaKue IIeNd, KaK:

— (¢dopMUpOBaHHWE WHTEIJICKTYyaJbHO pa3BUTON JIMYHOCTH, TOTOBOH K
caMo00pa30BaHUIO, COTPYAHHUYECTBY, CAMOCTOSITEIIBHOMY MPHUHITHIO PEIICHUH,
CTIOCOOHO# alanTHPOBATHCS K OBICTPO MEHSIIOIIMMCS YCIOBUSM KHU3HU;

—  HampaBJICHHOCTh OOyYeHHs Ha CHUCTEMaTHYECKOe MPHOOIICHUE
O0yJaromMXxcss K CaMOCTOSITEIBHOM TO3HABATENBHOW JAESITETbHOCTH, HAYYHBIM
METOoJlaM TIO3HAHUA, (DOPMHUPYIOIIUM MOTHBAIMIO W PA3BUTHE CIOCOOHOCTEH K
XUMHH;

— obecrnieyeHue yCJIOBHiA, CIOCOOCTBYIONINX MPUOOPETEHUIO 00yJarOIIMMUCS
OTbITAa Pa3HOOOPA3HON NEATENbHOCTH, MO3HAHUS M CAMOIIO3HAHMS, KITIOYEBBIX
HaBBIKOB (KJIIOUEBBIX KOMIIETEHIIMI), UMEIOIHUX YHUBEpPCAIbHOE 3HAYCHHE IS
Pa3TUYHBIX BUAOB JIEATEILHOCTH;

— (QopmupoBanue oO0mEeH (QYHKIHMOHAIBPHOM W €CTECTBEHHO-HAYYHOU
rPaMOTHOCTH, B TOM UHCJE YMEHUU OOBICHATH U OICHUBATH SIBJICHUSA
OKPYXAIOIEr0 MHpA, WCIOJNb3ysl 3HAHUS M OIBIT, MOJYyYEHHbIE NPU H3yUYCHUU
XUMHH, IPUMEHATH UX TIPU PEIICHUN TTPOOJIEM B MTOBCEIHEBHOM KU3HU U TPYAOBOU
NEeSITEBHOCTH;

— ¢opMmupoBaHHE y OOYyYaIOIMUXCS TYMAHUCTHYECKHX OTHOIICHUH,
MOHUMAaHUSl [EHHOCTH XUMHUYECKUX B3HAHUN IS BBIPAOOTKH HKOJOTHYECKU
1[eJIeCO00Pa3HOro TMOBENEHUsT B OBITY M TPYIAOBOM JEATEIBHOCTH B LEIAX
COXpaHEHUs CBOETO 370POBbsI U OKPYXKAIOILIEH NPUPOIHON Cpeibl;

— pa3BUTHE MOTHBALMM K OOYYEHHIO, CIIOCOOHOCTEH K CaMOKOHTPOIIO M
CAaMOBOCIIMUTAHMIO HAa OCHOBE YCBOGHHS  OOIIEUYEIOBEYECKHX LIEHHOCTEH,
TOTOBHOCTH K OCO3HAHHOMY BBIOOpY MpOoduis M HAMPABICHHOCTH JATbHEHIIETO
00yJeHHUS.

OO611ee 4yuciIo 4acoB, OTBEACHHBIX JIJIS M3YUYCHHUS] XUMUU HA YPOBHEOCHOBHOTO
obmrero oobpazoBanwmsi, coctaBnseT 136 gacoB: B 8 kimacce — 68 wacos (2



yaca B Hezemo), B 9 kitacce — 68 uacoB (2 yaca B Hememo).B 8 kimacce Boimenen 1
Jac u3 4acTu PopMUPYEeMOl ydaCTHUKaAMHU 00pa30BaTEIILHBIX OTHOIICHHH.



COAEPKXAHUE OBYYEHUA

8 KIIACC

IlepBoHayabHbIe XMMHUYECKHE IOHATHS

[Ipenmer xumuun. Poib XuMUK B KU3HU YelIOBEKA. XMMUSA B CUCTEME HayK.
Tena wm BemecTBa. PDu3nueckue CBOWCTBA BEIMIECTB. ArperaTHOE COCTOSIHUE
BemiecTB. [loHsiTe 0 MeTonax Mmo3HaHWs B XUMUU. UUCThIE BEHIECTBA U CMECH.
Crnioco0nI pa3aeneHust cMecei.

ATOMBI W MOJNEKYJbl. XHUMHUYECKHE dJIEeMEHTbl. CUMBOJIBI XUMHYECKUX
aneMeHTOB. [IpocThie U CIIOKHBIE BEIIECTBA. ATOMHO-MOJIEKYJIIPHOE YUYCHUE.

Xumunueckas popmyna. BaieHTHOCT, aTOMOB XMMHUYECKUX 3JIEMEHTOB.3aKOH
MOCTOSIHCTBA cOocTaBa BellecTB. OTHOCUTEbHAS aToMHas macca. OTHOCUTENbHAS
MOJIEKyJIgpHasi Macca. MaccoBast J0JIsl XUMUYECKOTO 3JIEMEHTA B COCIMHEHUH.

KomnuecTBo BemectBa. Mosib. MonsipHas Macca. B3auMocBsi3b KOJIMUECTBA,
Macchl W 4YHCIa CTPYKTYPHBIX €IWHHUI[ BemiecTBa. Pacu€tel mo Qopmynam
XUMHUYECKUX COCTMHEHU.

DuU3NYECKUEe U XMMUYECKUE ABJICHUS. XUMUYECKasi peakius U €€ MpU3HaKHu.
3aKOH COXpaHEHHS MacChl BEIIECTB. XMMHUYECKHE ypaBHeHus. Kiaccudukarus
XUMHYECKUX PEaKIHi (COeAMHEHMS, PA3I0KEHHUs, 3aMEIICHHsI, OOMEHa).

Xumuueckuit IKCnepumenm:

3HAKOMCTBO C XMMHUYECKOH MOCYNI0H, MpaBuiaMu paboThl B J1a0OpaTopuu U
npuéMamMu oOpalieHus: ¢ J1abopaTOpHBIM 00OPYIOBaHUEM, U3YUYEHHUE U OMHCAHHE
¢uznuecknux CBOMCTB 00pa3lOB HEOPraHMYECKUX BEIIECTB, HAOII0/IEHUE
¢usznueckux (TUIaBICHHE BOCKA, TasHUE JIbJa, pAacTUpaHHE caxapa B CTYIIKE,
KUIIEHUE W KOHJAEHCAlUsd BOJbl) U XUMHUYECKUX (TOPEHUE CBEYM, MPOKATUBAHUE
MEJTHOM TIPOBOJIOKH, B3aUMOJICHCTBHE Mela ¢ KHCJIOTOMN) SIBICHUM, HAOII0IeHUE U
ONMMCaHWE NPHU3HAKOB IMPOTEKAHUS XUMHYECKHX peakuui (paslioKEeHHE caxapa,
B3aMMOJICHCTBUE CEPHOM KHUCIOTHI C XJIOPHUAOM Oapusi, pa3loKeHHUe THUAPOKCHIA
menu (II) mpu HarpeBaHuu, B3auMoAeHCTBHUE Kele3a ¢ pacTBopoM conu meau (II),
M3y4YeHHE CIOCOOOB PA3CICHHs] CMECEH: C MOMOINbI0 MarHuTa, (UIbTPOBAHUE,
BbITIApUBAHUE, AUCTHWUIAIMUS, XpoMaTorpadus, IpoBeeHNE OYUCTKH TTOBApPEHHON
cColv, HaONIOJEHWE W  ONUCAaHWE  pPe3yJIbTaTOB  MPOBEACHHS  OIbBITA,
WJUTIOCTPUPYIOLIETO 3aKOH COXPAHEHUS MACChl, CO3JaHAE MOJEIEH MOJEKYJ
(1rapocTep>KHEBBIX ).

Ba:xHeiilue npeacTaBuTe 1M HCOPraHUYECKUX BelleCTB

Bo3nyx — cMech razoB. CoctaB Bo3ayxa. Kuciaopon — 3JeMEHT U MpOCTOe
BemlecTBo. HaxoxkaeHue Kuciopona B MNpupojae, (PU3MUECKUEe U XUMHUYECKHE
cBoicTBa (peakuuu ropenus). Oxcunbl. Ilpumenenue kucnopoma. CrocoObl



MOJIyYeHHs] KUcCJIopoAa B JabOpaTOpud U MNPOMBINUIEHHOCTH. Kpyrosopor
Kuciopozaa B mpupojae. O30H — aJuloTpoIHas MOAU(UKALUS KUCIOPOAa.

TermoBoil 3P¢deKT XUMHUUYECKONW peakUuH, TEPMOXUMHUYECKHE YpaBHEHUS,
DK30- M DHAOTEPMHYECKHE peakuuu. TOIUIMBO: yrojdb M METaH. 3arps3HCHHE
BO3/1yXa, yCUJICHUE TapHUKOBOTro 3 ekTa, pa3pylieHue 030HOBOTO CIIOS.

Bonopon —anemenT u mpoctoe BemectBo. HaxoxieHre Bogopoaa B IpUPOE,
(u3znueckre 1 XUMUYECKUE CBOMCTBA, MPUMEHEHHUE, CIOCOOBI oayueHus. Kucnorsl
U COJIH.

MousipHblii 00bEM ra30B. Pacu€Thl Mo XUMHUUECKUM ypaBHEHUSIM. Dusnyeckue

cBoOMcTBa BoAbl. Boga kak pacTtBoputesb. PacTBOpBL.

HacpinieHHble M HEHACBIIIEHHBIE PAacTBOPHI. PacTBOPUMOCTH BEIIECTB B BOJE.
MaccoBasi 10Jisl BELIECTBA B pacTBOPE. XUMHUUYECKUE CBOMCTBA BOAbl. OCHOBaHUS.
Ponp pacTBOpOB B IpUpoJie M B )KU3HU 4YesioBeka. KpyroBopoT BonblI B IPUPO/IE.
3arpsi3HEeHHEe NPUPOAHBIX BOA. OXpaHa U OYUCTKA MPUPOIHBIX BOJ.

Knaccuduxanus neopranmueckux coenunenuit. Oxcunpl. Knaccuduxanus
OKCUJOB:  cosieoOpa3ytonie (OCHOBHBIE, KHUCIOTHbIE, aM{(pOTEepHbIE) U
HecoseoOpasyromue. Homenkiatypa okcuaoB. Dusmueckue M XUMHYECKUE
cBolcTBa OKCcUI0B. [lonydyeHne oKcuI0B.

OcHoBanusi. Knaccudukanus ocHOBaHUM: IIETOYM U HEPACTBOPUMBIE
ocHoBaHusA. HomeHknaTypa ocHoBaHuil. PU3NUECKHE U XHMHYECKHE CBOWCTBA
ocHoBaHui. [lonydyeHre oCHOBaHUM.

Kucnotsl. Knaccuduxamus kucnor. Homenknatypa kucnoT. duznueckue u
XUMHUYECKHE CBOMCTBAa KHUCHOT. Psan akruBHoctn meramnoB H. H. bekerosa.
[Tomy4uenue KUCIOT.

Conu. Homenkiarypa coneid. @u3nueckue U XMMUYECKUE CBOWMCTBA COJIECH.
[Tomyuenue coeit.

I'eneTnyeckas cBA3b MEKIYy KlacCaMU HEOPTAHUYECKUX COCTMHEHU .

Xumuueckuit IKCnepumenm:

KaueCTBEHHOE OIPEIEICHUE COAEPKaHUA KUCIOPOAa B BO3yX€, ITOIy4YCHHUE,
coOupaHue, paclo3HaBaHWE W H3Y4YCHHE CBOMCTB KHUCIOpOAa, HaOII0AeHHE
B3aMMOJCHUCTBUS BEIIECTB C KHUCIOPOAOM M YyCIOBUS BO3HUKHOBEHUA U
IpeKpalieHus TopeHus (1moxapa), 03HaKOMJIEHHE ¢ 00pa3iaMi OKCUI0B U OITUCaHHE
UX CBOWCTB, MOJy4eHUe, COOMpaHue, paclo3HaBaHUEe U U3yueHUE CBOMCTB BOIOPOAaA
(ropenue), B3aumojeiictBue Boaopoaa c¢ okcugom wmeau (II)  (Bo3moxkHO
MCIIOJIb30BaHUE BUIEOMATEPUANIOB), HA0II0J€HHE 00Pa310B BEIECTB KOJIMYECTBOM
1 ™monb, uccnenoBaHHE OCOOCHHOCTEH pACTBOPEHHS BELIECTB C Pa3IUYHON
PaCTBOPUMOCTBIO, IIPUTOTOBIICHUE PACTBOPOB C ONPEACIEHHOM MAacCOBOU JTOJIEH
pPacTBOPEHHOIO BEIECTBA, B3aMMOJICHCTBUE BOJIbI C MeTauiamMu (HaTpuem U
KaJIblIiEM ) (BO3MOXHO KCIOJIb30BAHHE BHACOMATEPHUAIIOB),



UcClieJOBaHUE O00pa3lOB HEOPraHWYECKUX BEIIECTB PA3JIMYHBIX KJIACCOB,
HaOJI0/ICHNEe U3MEHEHUsI OKPACKU MHAMKATOPOB B PACTBOpAX KUCIOT U IIEIOUEH,
u3ydeHue B3aumoieicTeus okcuaa meau (1) ¢ pactBopom cepHOM KMCIOTHI, KUCIOT
C METaJUlaMH, PEaKUUid HEUTpaIU3alMK, MOJYyYEHUE HEPACTBOPUMBIX OCHOBAHHUI,
BBITECCHEHHE OJHOTO METallyla JIPyTMM W3  pacTBOpa COJIM, PEUICHUE
AKCIIEPUMEHTAJIbHBIX 3a/lad N0 TeMe «BaxkHelmme Kiaacchl HEOPraHUYECKUX
COCMHECHUN.

HHepuoagnuecknin 3axkoH u Ilepuoamyeckas cucreMa XUMHYECKHX
ieMenToB JI. W. MengeneeBa. CtpoeHne aroMoB. XUMHYECKas CBS3b.
OKHuCIUTENBHO-BOCCTAHOBUTE/IbHBIE PEaKIUU

[lepBble TOMBITKK KiIacCU(PUKAIIMM XUMHYECKUX dJeMeHToB. [loHsTHe o
IPYINax CXOJHBIX D3JIEMEHTOB (IIEJIOYHBIE U IICJIOYHO3EMEJIbHbIC METaJLIbI,
rajioreHbl, UHEPTHBIE Ta3bl). DIEMEHTHI, KOTOpbIe 00pa3yroT aMm(pOTEPHBIC OKCHIbI
U TUJPOKCU/IBI.

[Tepuonnueckuii 3akoH. [lepuoauueckas cucremMa XUMUYECKUX JIEMEHTOB [].
N. Mengeneesa.  KoporkonepuonHas U JUIMHHONEPUOJHAs dbopmbl
[Tepunonuueckoit cucrteMbl xumuueckux snemeHToB . 1. Menaeneesa. [lepuoabl
U Tpynibl. DU3NYECKUN CMBICIT TOPSIIKOBOIO HOMEPA, HOMEPOB NEPUOAa U IPYMIIbI
JJIEMEHTA.

Crpoenue atomoB. CocTtaB aTOMHBIX siaep. M3otomnbl. Dnektponsl. CTpoeHue
ANEKTPOHHBIX  000J0uek atoMoB TepBbiX 20 XUMHUYECKHUX DJIEMEHTOB
[Tepuognueckoit cucremsl Jl. WM. MenpaeneeBa. XapakTepUCTUKAa XHUMHUYECKOTO
3JIEMEHTA 110 ero noJioxeHuto B Ilepuonnueckon cucreme /. 1. Menneneesa.

3aKOHOMEPHOCTH HW3MEHEHHSI pajuyca aTOMOB XHUMHUYECKHX 3IJIEMEHTOB,
METAJUINYECKUX U HEMETAJUINYECKUX CBOMCTB IO TPYIIIIaM U MEPUOJAM.

3nauenue [lepuoanueckoro 3akoHa u [leproandeckoil CUCTEMbl XUMUYECKHUX
BJIEMEHTOB U Pa3BUTUA Hayku W npakTuku. [[. . MenaeneeB — y4y€HbI U
rpaXkJ1aHUH.

Xumuueckass cBs3b. KoBaneHTHast (moJjsipHas W HEMOJISIpHAs) CBS3b.
DIEKTPOOTPUIATENBHOCTh XUMUUYECKUX 3J1EMEHTOB. VIOHHAs CBS3b.

Crenenp okucieHusi.  OKUCIUTEIbHO--BOCCTAHOBUTEIBHBIE  PEAKIUU.
[Iponiecchl okucneHus: U BoccTaHOBIEHUs. OKUCIUTENN U BOCCTAHOBUTEIIH.

Xumuueckuit IKCnepumenm:

U3y4YeHHE OO0pa3IlOB BENIECTB METAUIOB M HEMETAIJIOB, B3aWMOJICHCTBUE
TUAPOKCHIA LIMHKA C PAacTBOPAMHM KHUCJIOT W WIEJIOYEH, IMPOBENECHUE ONBITOB,
WUTIOCTPUPYIOIIUX  MPUMEPHI  OKHUCIUTEIbHO-BOCCTAHOBUTEIBHBIX  PEAKLIMMI
(ropenue, peakiuu pa3aoKeHUs, COSJUHEHHUS ).

Mexcnpeomemmunle cea3u



Peanuzanusa MeXnpeIMETHBIX CBs3€M MpU HM3ydYeHUM XHMHUU B 8 Kjacce
OCYIIECTBIISIETCS 4Y€pe3 UCIOJIb30BaHUE KaK OOIIUX €eCTeCTBEHHO--HAYUYHBIX
MOHATUM, TaK U MOHSATHM, SBJISIOIINXCS CUCTEMHBIMU MU OTAEJIBHBIX MPEAMETOB
€CTECTBEHHO--HAYYHOT'O IUKJIA.

OO61mue ecTecTBEHHO--HAYUYHbIE MOHATUS: HAY4YHBIH (paKT, TUIIOTE3a, TEOpUs,
3aKOH, aHaJu3, CHUHTE3, Kilaccuukamus, MNepUOJUIHOCTh, HAOIIOJICHHUE,
AKCIIEPUMEHT, MOJICJIMPOBAHUE, UBMEPEHUE, MOJIENb, SIBIICHUE.

®dusuKa: MaTepus, aToOM, AIEKTPOH, TPOTOH, HEUTPOH, HOH, HYKIUJ, U30TOIIHI,
PaIMOaKTUBHOCTh, MOJIEKYJa, JJICKTPUYECKUM 3apsiji, BEIIECTBO, TEJO, O0BEM,
arperaTHo€ COCTOSIHHME BEIIeCTBA, Ta3, (QU3MUYECKHWE BEJIMYUHBI, €IUHUIIBI
U3MEPEHHUs, KOCMOC, IUIAHETHI, 3BE3/1b1, CONHIIE.

buonorus: porocunTes, npixanue, ouocdepa.

['eorpadus: armocdepa, runpocdepa, MUHEPAIBI, TOPHBIE TTOPO/IbI, OJIE3HBIE
MCKOTIa€MbI€, TOTUIMBO, BOJIHBIE PECYPCHI.

9 KJIACC

BemecTBO 1 XUMHYECKAs peaKIus

[Tepuonnueckunii 3akoH. Ilepuoauueckas cucteMa XMUMUYECKUX JIEMEHTOB /l.
N. MenneneeBa. CTpoeHHE aTOMOB. 3aKOHOMEPHOCTH B HM3MEHEHUM CBOICTB
XUMHUYECKHUX AJIEMEHTOB MEPBBIX TPEX MEPHUOJIOB, KAJINS, KAIbIUSA U UX COCIUHEHU
B COOTBETCTBHM C TOJIO)KEHUEM »3JeMeHTOB B llepuonnueckoil cucreme u
CTPOCHHEM HX aTOMOB.

CrpoeHue BeliecTBa: BHIIBI XMUMUYECKOW CBSI3H. THIBI KPUCTAIIMYECKHUX
PEETOK, 3aBUCHUMOCTh CBOMCTB BEIIECTBA OT TUIA KPUCTAJUIMUECKON PEIIETKU U
BUJIa XUMHUYECKOH CBS3U.

Knaccudukaius 1 HOMEHKJIATypa HEOPTraHUYECKUX BEHIECTB. XHUMHUUYECKUE
CBOMCTBAa BEILECTB, OTHOCAIIMUXCA K PA3JIMYHBIM KJaccaM HEOPraHUYEeCKUX
COEIMHEHUI, TEHETUYECKas CBSI3b HEOPTaHUYECKUX BEIIECTB.

Knaccudukanus XuMUYeCKUX peakiui Mo pa3IudHbIM MPU3HAKaM (TI0 YUCTy
M COCTaBy YyYacCTBYIOIIMX B PEAKIMH BEIIECTB, MO TEIUIOBOMY 3ddekTy, 1o
M3MEHEHUIO CTETICHEHW OKUCIIEHUS XMMHUYECKUX 3JIEMEHTOB, 1O 0OpaTUMOCTH, IO
YYaCTHIO KaTajau3aTopa). DK30- U SHIOTEPMUUYECKUE PEAKIMHU, TEPMOXUMHYECKUE
YpaBHEHHS.

[lonsitue o ckopoctn xumuueckoil peakuuu. [loHaTne 00 oOpaTUMBIX H
HEOOpaTUMBIX XMMHUYECKUX peaknusx. [IoHSITHEe O TOMOTEHHBIX M TeTEePOreHHBIX
peakuusx. [lonstue o karammse. [IoHsTHE O XMMUYECKOM paBHOBeCHU. DaAKTOPHI,
BIIMSIIOIIME HA CKOPOCTh XMMHYECKOM PEaKUUH W MOJIOKEHUE XHUMHUYECKOTO
pPaBHOBECHSL.

OKHUCIUTENIbHO-BOCCTAHOBUTENbHBIE ~ PEaKIUU,  AJIEKTPOHHBIM  OasiaHc
OKHCJIMTEIbHO-BOCCTAHOBUTENBbHON peakuuu. CocTaBieHHE ypaBHEHUH



OKHCIIUTEIBbHO--BOCCTAHOBUTENIBHBIX ~ PEAKIM C  HWCIOJIB30BAHMEM  METOJa
AIIEKTPOHHOTO OajaHca.

Teopust JIEKTPOIUTHUECKON JUCCOUMALINN. DIEKTPOIUTHI U HEANEKTPOJIUTHI.
Kartnonsl, annoHsl. MeXaHW3M AHCCOLMALMU BEIIECTB C PA3JIMYHBIMA BUIAMHU
XUMH4YecKor cBs3u. Ctenenb qucconuanui. CUiibHbIE U ca0ble AIEKTPOIUTHI.

Peakiiuu nonHoro oOMeHa. Y clioBUs MPOTEKAHUS PEeaKIIUii HOHHOTO OOMEHa,
IIOJIHBIE W COKpAIIEHHbIE HMOHHBIE YpaBHEHHs peakuuil. CBOWCTBa KHUCIOT,
OCHOBAHHUM U COJIEH B CBETE MPEJCTABICHUI 00 3JIEKTPOJUTUUECKON TUCCOIUAINY.
KauecTBeHHbIE peakiiu Ha HOHBIL. [IOHATHE O TMAPOIIN3E COJIEH.

Xumuueckuit IKCnepumenm:

O03HAKOMJICHHE C MOJEISIMU KPHUCTAUIMYECKUX PEMIETOK HEOPTraHMYECKUX
BEUIECTB — METAJUIOB W HEMeTaJsIoB (Tpadura W anmMmasa), CIIOKHBIX BEIIECTB
(x7opuaa HaTpusi), HMCCIEIOBAHUE 3aBUCUMOCTH CKOPOCTH XUMHUYECKON peakuuu
OT BO3JICUCTBHUS PANIMUYHBIX (PAKTOPOB, HCCIEAOBAHHE DIEKTPONPOBOAHOCTU
pPacTBOPOB BEIIECTB, MTpoIlecca JUCCOIMAIIMHI KHCIIOT, IeJI04ei U cosieit (BO3ZMOKHO
UCITOJIb30BAHUE BHUJAEO MaTEpPHUAIOB), MPOBEAEHUE OMNbBITOB, HWILIIOCTPUPYIOIINX
NpU3HAKU TPOTEKAaHUS peakiuii HMOHHOro oOMeHa (0Opa3oBaHHME OCaJKa,
BbIJIEJIEHWE Ta3a, O0Opa30BaHHE BOJbI), OIbBITOB, WJUTIOCTPUPYIOLUIUX MPUMEPHI
OKHCIIUTEIbHO-BOCCTAHOBUTENBHBIX pEaKUUid (TOpEHHE, PEAKUUU Pa3JIOKEHUS,
COCIMHEHHUS), pACllO3HABaHHE  HEOPraHWYECKUX  BEIIECTB C  IOMOIIBIO
KaueCTBEHHBIX pEaKIUil Ha HOHBI, PEIIEHUE SKCIIEPUMEHTAJIbHBIX 3a/1a4.

HemeTaJnibl 1 UX COeTUHEHUS

OO6mast xapakTepucThka rajnoreHoB. (OCOOEHHOCTH CTPOEHHUS AaTOMOB,
XapakTepHble cTeneHu okucieHus. CTpoeHne U (U3MUECKHe CBOMCTBA MPOCTHIX
BEIIIECTB — raJIOr€HOB. XMMUUYECKHUE CBOMCTBA HA IPpUMEpEe XJIopa(B3auMOJCUCTBUE
C MeTajUlaM{, HeMeTaulamu, uienodamu). XiopoBoaopoa. ConsiHasg KHUCTIOTAa,
XUMHUYECKHE CBOMCTBA, IIOJy4Y€HHE, NOpuMeHeHue. JleiicTBue Xxiiopa H
XJIOPOBOJIOPOJAa HA OpraHu3M 4esoBeKa. BakHeline XJIopuabl 1 UXHAX0KICHUE B
IIPUPOJIE.

O6mrast xapakrtepuctuka aneMeHToB VIA-rpynmbel. OCOOCHHOCTH CTPOCHHS
aTOMOB, XapaKTepHble cTeneHH okucieHus. CTpoeHue U (PuU3MYecKue CBOICTBA
MPOCTBIX BELIECTB — KUCIOPOJa U CEpbl. AJIOTPONHbBIE MOAUDUKAIIMKM KUCIOPOIa
U cepbl. XUMUYeckne cBoicTBa cepbl. CepoBOIOPOA, CTpOCHUE, (PU3MUECKHE U
XHUMH4YECKUE CBOMCTBA. OKCHIBI CEpbl KaK NMPEIACTABUTENN KUCIOTHBIX OKCHJIOB.
Cepnas xkucioTa, u3ndecKue 1 XUMUIECKHE CBOMCTBA (00IHE KaK MPEICTAaBUTENS
KJlacca KHCIOT M crenuduyeckue). XUMHUECKUE PEaKlMd, JieXkallue B OCHOBE
MIPOMBITINICHHOTO CToco0a TMOMy4YeHUsT CepHOW KUCIOoTH. [IpuMeHeHue cepHoi
KUCJIOTHI. CONM CEpHOM KUCIIOTHI, KAYECTBEHHAS pEeaKUus Ha



cynbdar-uoH. HaxoxaeHnue cepsl U €€ COEIUHEHHN B TpuUpoje. XUMHYECKOE
3arpsi3HEHUE OKPYXKAIOIIEeH Cpellbl COCAMHEHUSMH Cepbl (KUCIOTHBIE O],
3arpsi3HEHHUE BO3/1yXa U BOJOEMOB), CIIOCOOBI €ro MPEAOTBPAILCHUS.

OO6mast xapakTepucTuka 371eMeHTOB VA-rpymnmnbl. OCOOEHHOCTH CTPOCHHS
aTOMOB, XapaKTEpHbIE CTENIEHH OKHUCIEHHUSA. A30T, paclpOCTpaHEHUE B MPHUPOJE,
dbuzndeckue U XumMnu4eckue cBoiictea. Kpyrosopor azora B npupojae. AMMHAK, €ro
dbu3nUecKue U XMMHUYECKUE CBOMCTBA, MojlydeHue u npumeHenue. Coam aMMOHUS,
ux (pU3nYecKre U XMMHYECKHUE CBOMCTBA, MpuMeHeHune. KauecTBeHHas peakius Ha
MOHBI aMMOHHMS. A30THasi KHUCJIOTa, €€ ToJydeHue, (PU3UYECKUe U XUMHUYECKUE
cBoiicTBa (0OlIME Kak TpEACTAaBUTENS Kilacca KHUCIOT U creuudduueckue).
Hcnons3oBaHue HUTPATOB U COJIEH aMMOHHUS B KAU€CTBE MUHEPATBHBIX YI00PEHUH.
XVMHUYECKOE 3arpsi3HEHUE OKPY’KaIoIIeH cpeibl COeAMHEHUSIMU a30Ta(KUCIOTHBIE
JOKIU, 3arps3HeHue BO3JyXa, MO4YBbl U BojoémoB). docdop, amnorpomnHbie
monudukanuu gocdopa, puznyeckue u xumuieckue cpoiictBa. Okcun gocdopa
(V) u docdopnas kucnora, Quznueckue M XUMHUYECKUE CBONCTBA, MOJYUYCHUE.
Hcnonb3oBanue ¢pochaTtoB B Ka4eCTBE MUHEPATBHBIX YIOOPEHU.

O6mas xapakrepuctuka annemMeHToB [V A-rpynmbel. OCoOOEHHOCTH CTPOCHHMS
aTOMOB, XapaKTEepPHbIE CTENICHU OKUCIEHUS. YTIEPO/, aJUIOTPOMHbIE MOAUPUKALIUH,
pacnpocTpaHeHue B MpUpoie, GU3nuecKrue U XUMHYECKUE CBOMCTBA. AncopOIus.
Kpyrosopor yrimepoga B mnpupone. Okxkcuabl yriepoja, ux (Qusuveckue u
XUMUYECKHE CBOMCTBA, [JEWCTBUE Ha JKUBbIE OpPraHU3MBbI, IIOJY4YCHUE W
HNpUMEHEHHE. DKOJIOTMYeCKHe MpoOJaeMbl, CBsi3aHHbIe ¢ okcuaoM yriepoaa (1V),
rUMNoTe3a TJI00ATbHOTO MOTEIUICHUS KJIMMaTa, MapHUKOBBIM 3(¢eKT. YroibHas
Kucinora U e€ conu, uX (U3NYECKHEe M XUMHUYECKHUE CBOWCTBA, MOJYYCHHE H
npumeHenne. KadecTBenHass peakuuss Ha KapOoHaT-mMoHBL. Mcmonb3oBaHue
KapOOHATOB B OBITY, MEAUIIMHE, MPOMBIIIJICHHOCTU U CEIHCKOM XO3SHCTBE.

[lepBoHauanbHbBIE MOHATUS 00 OPraHUYECKHUX BEIIECTBAX KaK O COCTMHEHUSIX
yriaepoja (MeTaH, 3TaH, TUJIEH, alleTUJIEH, 3TaHOJ, TJIUIEPUH, YKCYyCHasl KUCJIOTA).
[IpupoaHbie HMCTOYHUKHA YTIIEBOJOPOAOB (Yrojib, MPUPOJHBIA Ta3, HEPTH),
MPOAYKTHl WX mepepaboTku (O€H3WH), UX POJIb B OBITY M MPOMBIIICHHOCTH.
[TorsiTHe 0 OMONOTMYECKHN Ba)KHBIX BEIIECTBAX: KUpaX, OelKax, yriieBojgax — U UX
poiii B OKM3HM 4eJloBeKa. MarepuaibHOE €OUHCTBO OPraHHMYeCKUX U
HEOPraHUYECKUX COCAMHEHU.

KpemHunii, ero ¢usmdeckne W XUMHUYECKHE CBOWCTBA, TMOJyYCHUE W
npuMenenue. CoeiMHEHUs1 KpeMHUs B mpupoae. OO01ue npeacTaBieHuss 00 OKCHuie
kpemuus (IV) u kpemHueBoit kucnore. CHIMKAThI, ©X UCIOJIB30BaHUE B OBITY, B
MPOMBINIJIEHHOCTU. BaxkHellne CTpouTelbHbIE MaTepHalbl: KepaMHuKa,



CTEKJIO, LIEMEHT, OeToH, *kene300eToH. [IpobdmeMbl 0e30mMacHOTr0 HMCHOJb30BaAHUS
CTPOUTENIBHBIX MATEPUAJIOB B MIOBCEAHEBHOM KU3HMU.

Xumuueckuit IKCnepumenm:

M3yueHHUEe 00pa3ll0B HEOPraHMYECKUX BEIIECTB, CBOMCTB COJITHOW KHUCJIOTHI,
MPOBEJICHNE KAaYeCTBEHHBIX PEaKIMil Ha XJOPU-UOHBI U HAOIIOJEHUE MTPU3HAKOB
WX TPOTEKaHMs, OMBITHL, OTpaxarmue (GU3NYECKUe U XUMHYECKHE CBOMCTBA
rajloreHOB M HX COEIUHEHHH (BO3MOXXHO HCIIOJIb30BaHUE BHUIECOMATEPUATIOR),
03HAKOMJICHHE C 00pa3liaMy XJIOPUI0B (FaJOT€HHUIOB), 03HAKOMJICHHE C 00pa3laMu
ceppl U €€ COeAMHEHUSMH (BO3MOXKHO WCIOJIb30BAHUE BHUIACOMATEPHAIIOB),
HaOJII0/IeHHEe TIpoliecca O0YTIIMBaHMs caxapa Mo IeMCTBUEM KOHIICHTPUPOBAHHOM
CEpPHOU KUCIIOTHI, U3yYCHUE XUMUUECKUX CBONUCTB pa30aBIeHHON CEPHON KUCIIOTHI,
POBEICHUE KAaYECTBEHHOM peakIuu Ha cylb(aT-uoH 1 HaOMI0ICHUE MpU3HaKa e¢
NPOTEKaHUsI, O3HaAKOMJIEHHE ¢ (hU3MYEeCKMMU CBOMCTBaMU a3ota, (ocdopa u ux
coeIMHEHNN (BO3MOXKHO MCMOJB30BAaHUE BUACOMATEPHUAIOB), 00pa3liaMi a30THBIX
u docdopHbIX ynoOpeHHH, ToydyeHrne, coOupaHue, pacro3HaBaHUE W HU3yUYCHHE
CBOMCTB amMMHaKa, MPOBEIACHHE KAYECTBCHHBIX pPEAKIMA HAa HOH aMMOHHUS W
dochar-uoH W U3yYEeHHWE TIPU3HAKOB HMX TPOTCKAHUs, B3aUMOJICHCTBUE
KOHIICHTPUPOBAHHOM a30THOW KHUCJIOTHI C MeIbI0 (BO3MOXKHO HCIIOJIb30BAaHHE
BUJIEOMATEpUAJIOB), H3YYEHHE MOJelel KPUCTAUIMYECKUX PEIETOK anMasa,
rpadura, QymepeHa, O03HaAKOMJIEHHE C TPOIECCOM aaCOPOLUU PACTBOPEHHBIX
BEILECTB AKTUBUPOBAHHBIM YIIEM U YCTPOMCTBOM MPOTUBOrasa, IOJIyYEHHUE,
coOupaHue, pacrio3HaBaHWE M M3Y4YEHUE CBOMCTB YIJIEKHCIIOTO ras3a, MpOBElICHUE
KayeCTBEHHBIX peakiuii Ha KapOOHAT U CUJIMKAT-UOHBI U U3yUYEHHUE NMPU3HAKOB MX
OPOTEKaHUs, O3HAKOMJIEHHWE C TMPOAYKUHUEH CHUIMKATHOM MPOMBIILICHHOCTH,
pelieHrne SKCIEPUMEHTANIbHBIX 3aJa4 Mo TeMe «BakHeillllne HeMeTalbl U UX
COEIMHEHUSD.

MeTaujibl 1 MX COeTUHEHUS

OO6mast XxapakTEepUCTHKAa XUMHUYECKUX JIEMEHTOB — METAJJIOB HA OCHOBaHUU
ux nosioxeHuss B llepmognueckorn cucreme xumuueckux asnemeHtoB J[. W
MenpneneeBa u cTpoeHusi aToMOB. CTpoeHHe MeTaioB. MeTamindeckas CBsI3b U
METAJUIMYECKasi ~ KpUCTAJUIMUecKass  pemeéTka.  DIEKTPOXUMUYECKUU  psif
HaMpsHKeHU MeTaoB. Ou3ndeckue U XMMUYEeCKrue CBoMcTBa MetaimioB. OOmue
crocoObl MonyyeHus MeTawioB. [lOHSATHE O KOPpPO3UHM METAJIOB, OCHOBHBIC
crocoOBbl 3alIUTHI X OT KOppo3uu. CruiaBel (CTajlb, YyT'yH, AIOPATIOMUHUN, OpOH3a)
Y UX MIPUMEHEHNE B OBITY ¥ TIPOMBIIIJIEHHOCTH.

[Ilenounble MeTauibl: MoOJIOKEeHUE B [lepruoanyecko cucteMe XMMUYECKHUX
snementoB JI. M. MenpaeneeBa, CTpO€HHUE HMX aTOMOB, HAaXOXKJICHUE B MPUPOJE.
dusnueckue U XUMUYECKHE CBOMCTBA (Ha mpumepe HaTpusi U Kanusi). OKCUAbl U



TUAPOKCHUABI HATpusd M Kanus. lIpuMeHeHHe WIEeIOYHBIX METaIOB M UX
COCIMHECHUM.

IllenouyHO3eMENBHBIE METAJIbl MarHui W KallbIMKA: IIOJIOXKCHHE B
ITepuonnueckon cucreMe XxuMudeckux aneMeHToB 1. 1. Menneneesa, CTpoeHue Ux
aTOMOB, HaxoXxJeHue B npupoae. Ouznueckre 1 XMMUYECKUE CBOMCTBA MATHUS U
KaJblsl. BaxkHeiie coefuHeHnst KanbIus (OKCUJT, TUAPOKCH, CONH). JKECTKOCTH
BOJIbI U CITOCOOBI €€ YCTpaHEeHHUSI.

AnoMUHME: TIoJIO)KeHUE B Ilepnoanueckoi cucTeMe XUMUYECKUX 3JIEMEHTOB
J. . MenneneeBa, cCTpoeHMEe aroma, HaxoxkJeHHEe B Ipupone. dusnueckue u
XUMUYECKHE CBOMCTBA alfOMUHMS. AM(OTEpHbIE CBOWCTBA OKCHJA U THUAPOKCHUIA
AJTIOMUHUSL.

Kenezo: nonoxenue B [lepuoanyeckoil cucreme XMMUYECKUX 3J€MEHTOB /I,
. MengeneeBa, CTpOE€HHE aToOMa, HaxoXkiaeHue B mpupoae. dusznueckue u
XUMHUYECKHE CBOMCTBA kee3a. OKCHUabl, THIPOKCUIBI U conu xkene3a (I1) u xeneza
(1), ux coctaB, CBOMCTBA U MOJyYCHHE.

Xumuueckuii IKcnepumenm:

O3HAaKOMJICHHE ¢ oO0paslaMd METaJUIOB M CIUIaBOB, HX (PU3UYECKUMHU
CBOMCTBaMH, U3Yy4Y€HHE  PE3YyJIbTAaTOB  KOPPO3UHU  METAIOB  (BO3MOXKHO
UCIIOJIb30BaHUE BHJIEOMATEPHUATIOB), OCOOEHHOCTEH B3aMMOJEWUCTBHUS OKCHUIA
KaJIbLIUSI M HATpUs C BOAOW (BO3MOYKHO HCIIOJIB30BAHUE BHJIEOMATEPUAIIOB),
UCCIIEIOBAHUE CBOMCTB KXECTKOM BOJBI, IIPOLIECCA TOPEHUsS XKeje3a B KUCIOPOJe
(BOBMOXHO  HCIIOJIb30BaHHWE  BHUJIEOMATEpPHUAIOB), MPU3HAKOB  IPOTEKAHUS
KAUYECTBEHHBIX PEaKUMW HA WOHBI: MarHus, KaJbLUs, aJlOMUHHUS, LIUHKA, XKeje3a
(I u xenesa (III), meau (11), HaOMrOMEHNE M OMKMCAHKE IIPOIIECCOB OKPAIIBAHMUS
IUITAaMEHU MOHAMHU HATpusA, Kajlusg M KalblUs (BO3MOXKHO HCIIOJIb30BAHUE
BUJICOMATEPHUAJIOB), UCCIIEIOBAaHNE aM(POTEPHBIX CBOMCTB I'MAPOKCH/IA ATFOMUHUS U
TUAPOKCHIA LIMHKA, PELICHUE JKCIEPUMEHTANBHBIX 3a7ay 1o teMme «BaxHueimue
METAJUIbI U UX COCIUHEHUS.

XuMHSA ¥ OKpY KaOUIas cpeaa

BemecTtBa m Marepuasibl B ITOBCEHEBHOW JKHM3HM 4YeIOBEKa. be3omacHoe
HCIIOJIb30BaHUE BEUIECTB U XMMHUYECKUX peakiui B ObiTy. IlepBas momomis npu
XUMHUYECKHX 0KOrax U OTPABJICHUSIX.

XHUMHUYECKOE 3arpsA3HEHHE OKpY)Karouled cpeabl (mpenesibHasi JOMyCTUMAast
KOHIIeHTpanus Beuiects, aanee — [1/IK). Ponp xuMuu B pelieHHH 3KOJIOTMYECKUX
mpooIeMm.

Xumuueckuit IKCnepumMeHm:

U3y4YeHHE O0pa3Il0oB MaTepHaNOB (CTEKIJIO, CIUIABBI METAJUIOB, MOJMMEPHbBIC
MaTepualbl).

Mexcnpeomemmunle cea3u



Peanuzammsi MeXNpeaMETHBIX CBS3€H NpU W3YYCHHMM XUMHH B 9 Kiacce
OCYILIECTBJISIETCSI 4Yepe3 HCIMOJb30BaHWE Kak OOMIMX €CTeCTBEHHO-HAYYHBIX
MOHATHH, TaK W TOHATHUH, SBISIOMUXCS CUCTEMHBIMU JJISI OTACIBHBIX MPEIMETOB
€CTECTBEHHO--HAY4YHOTO IIHKIIA.

OOmme ecTeCTBEHHO-HAYYHBIC IMOHSATHSA: HAyYHBIH (PakT, rumoTe3a, 3aKoH,
TEOpHUs, aHalu3, CHHTE3, KJIacCUPUKAIMA, TEPHOIUIHOCTh, HAOIIOACHUE,
OKCIIEPUMEHT, MOJCIIMPOBAHNE, HM3MEPEHUE, MOCNb, SBICHUE, MAPHUKOBBIM
a3 eKT, TeXHONOTHS, MaTEpUAIIBIL.

dwusnka: MaTepus, aToM, AIEKTPOH, POTOH, HEUTPOH, NOH, HYKIJIH]I, H30TOIIbI,
PaOaKTUBHOCTD, MOJICKYJIa, ANEKTPUYCCKUI 3aps, MIPOBOTHUKH,
MOJIYTIPOBOJAHUKH, JTUAJICKTPUKH, (POTOIJIEMEHT, BEHIECTBO, TEJO, OOBEM,
arperaTHoe COCTOSIHHE BEIIEeCTBa, ra3, pacTBOpP, PaCTBOPUMOCTD, KPUCTAIUTMYECKAS
peméTka, CIuiaBbl, (PU3NYCCKUE BEIUYMHBI, SAMHHUIIBI U3MEPEHUS, KOCMUYCCKOEC
POCTPAHCTBO, IJIaHETHI, 3BE3/1b1, COJHIIE.

buonorus: ¢ortocuHTE3, NbIXaHHWE, OWMocdepa, PKOCHUCTEMA, MHUHEPAIbHBIC
yJI0OpEHHUSI, MUKPO3JIEMEHTBI, MAKPOAJIEMCHTHI, TUTATSIIbHBIC BEIICCTBA.

I'eorpadus: atmocdepa, runpocdepa, MUHEpaIbl, TOPHBIE TOPOIbI, TTOJIE3HbBIE
MCKOIIaeMbI€, TOILJIUBO, BOJIHBIC PECYPCHI.



IINIAHUPYEMBIE PE3YJIBTATBI OCBOEHUMA ITPOI'PAMMBI 110
XUMHUHN HA YPOBHE OCHOBHOI'O OBIIIEI'O OBPA3OBAHUA

JIMUHOCTHBIE PE3YJIBTATHBI

JIMYHOCTHBIE pEe3yJbTaThl OCBOEHHUS MPOrPaMMbl OCHOBHOTO OOIIEro
o0pa30oBaHus JIOCTUTAIOTCS B XOJA€ OOYy4YEeHHS XMMHHM B €IMHCTBE y4eOHOU U
BOCIUTATEIBHON  JEATEIBHOCTH B  COOTBETCTBUM C  TPaAULIMOHHBIMU
POCCUUCKUMHU COIMOKYJIBTYPHBIMU M JTYXOBHO-HPABCTBEHHBIMU IIEHHOCTSIMU,
IPUHSATHIMU B OOIIECTBE MpaBUJIAMH U HOPMaMH TMOBEJCHUS U CIIOCOOCTBYIOT
mpoiieccaM CaMOIIO3HAHUs, CAMOPA3BUTHUSI M COIIMATM3AIINK O0YyJatOIIUXCSI.

JIM4HOCTHBIC  pE3yJbTaThl  OTPAXKAIOT TOTOBHOCTH  OOYYAIOIIUXCS
PYKOBOJICTBOBAThCSl CHUCTEMON TIMO3UTUBHBIX IIEHHOCTHBIX OpHUEHTALUA U
paciIpeHue OMbITa JESITEILHOCTH Ha €€ OCHOBE, B TOM YHCJIE B YACTHU:

1) naTpHOTHYECKOr0 BOCITUTAHMS

LIEHHOCTHOTO OTHOIIEHUS K  OTEYECTBEHHOMY  KYJIbTYpHOMY,
UCTOPUYECKOMY M HAYYHOMY HACJICAMIO, NMOHMMAaHUS 3HAYCHUS XUMHYECKOU
HAayKU B )KM3HU COBPEMEHHOTO OOIIEeCTBa, CIOCOOHOCTU BIIaJIETh JIOCTOBEPHOM
uHDopMaMer O TEPeaOBBIX JOCTIKEHUSX M OTKPBITUSAX MHPOBOU W
OTEUECTBEHHON XHMHH, 3aWHTEPECOBAHHOCTH B HAY4YHBIX 3HaHHAX 00
YCTPOWCTBE MUpa U OOIIECTRA;

2) rpasKaaHCKOr0 BOCIIUTAHMUS

NPEJCTABICHUS O COLUMAIBHBIX HOPMaxX M MpaBUiIax MEXJIMYHOCTHBIX
OTHOIIIEHHUH B KOJUIEKTHBE, KOMMYHUKATHBHON KOMIIETEHTHOCTH B OOIIIECTBEHHO
MOJIC3HOHM, y4eOHO-UCCIEAOBATEILCKON, TBOPUECKOM ©W JAPYrHMX BHIAX
JEATeIIbHOCTH, TOTOBHOCTH K Pa3HOOOpa3HON COBMECTHOH NESITEIHHOCTH IIPH
BBITIOJIHCHUN Y4YEOHBIX, ITO3HABAaTEIbHBIX 3aJ]a4, BBIMOTHEHUHN XHUMHYECKHUX
AKCIIEPUMEHTOB, CO3JJaHMM  YYEOHBIX  TPOEKTOB, CTpEeMJICHUSI K
B3aMMOIIOHUMAHHIO ¥ B3aUMOIIOMOIIIY B MPOIIECCE ITOM yueOHOU AeSTEIBHOCTH,
FOTOBHOCTH OLICHUBAaTh CBOE IIOBEACHHUE M IIOCTYIIKM CBOMX TOBApHUILEHU C
MO3UILIMY HPABCTBEHHBIX U MPABOBBIX HOPM C YUYETOM OCO3HAHUS IMOCIEICTBUIA
MIOCTYIIKOB;

3) HEeHHOCTH HAYYHOT0 MO3HAHMSI

MHPOBO33PEHUYECKUE MPEACTABICHUS O BENIECTBE U XMMUUECKOW PEaKIINH,
COOTBETCTBYIOIIME COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKH U COCTABIISIOLINE
OCHOBY JJIsl TOHUMAaHWMsI CYIITHOCTH HAYYHOW KapTUHBI MUPA, PEACTaBICHUSI 00
OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHS MPHUPOJIbI, B3aUMOCBS3AX YEJIOBEKA C
MPUPOTHOMN CPEIOi, O POJIM XMMHH B MO3HAHUU 3TUX 3aKOHOMEPHOCTEH;

MO3HABATEIbHbBIE MOTHUBBI, HAITPABJICHHbBIE HA MOJYyY€HUE HOBBIX 3HAHUH MO
XUMUH, HEOOXOIUMBIEC [JI1 OOBSCHEHHS HAOJIOJaeMbIX IPOIECCOB U



ABJICHU, TO3HABATEIbHOMN, THPOPMALIMOHHOMN 1 YNTATENbCKON KYJIbTYPbl, BTOM
YHCJIe HABBIKOB CaMOCTOSITEIbHON paboThl ¢ YYEOHBIMU TEKCTaMU,CHPABOUYHON
TUTEpaTypor, JOCTYNHBIMU TEXHUUYECKUMH CpEACTBaMH HWH(OPMAIIMOHHBIX
TEXHOJIOTHM;

UHTEpeC K OOYYEHHUIO U TO3HAHMIO, JI0003HATEIHHOCTh, TOTOBHOCTh W
CIOCOOHOCTh K CcaMOOOpa3oBaHHIO, NPOEKTHOM U  HCCIEAOBATENIbCKOM
NeATeNIbHOCTH, K OCO3HAaHHOMY BBIOOpPY HAIPaBJIECHHOCTH M YPOBHS OOyUYEHHUS B
JIaTbHEUIIIEM;

4) (popMupoBaHUSsI KYJIbTYPbI 310POBbSI:

OCO3HAHUE IIEHHOCTU JKU3HW, OTBETCTBEHHOTO OTHOILIEHUSI K CBOEMY
3]10pOBbIO, YCTAHOBKHM Ha 370pPOBBIM 00pa3 >KM3HU, OCO3HAHUE MOCIEICTBUNA U
HETMPUSATAE BPEJIHBIX TMPUBBIUCK (YMOTPEOJCHUSI aJKOToJs, HAPKOTHUKOB,
KypeHHsl ), HEOOXOJIMMOCTH COOJIIOICHUSI TPaBUII O€30MaCHOCTH TPHU 0OpaIIeHUU
C XMMUYECKHMU BEIIECTBAMU B OBITY M pEAIbHON JKU3HU;

5) Tpy/10BOI0 BOCTIMTAHMS:

WHTEpPEC K MPAKTUYECKOMY HM3YYEHHUIO NMpodeccuil U Tpyla pa3IudHOro
poja, yBaKEHUE K TPYAY U Pe3yibTaTaM TPYAOBOM NE€ATEIbHOCTH, B TOM YHUCIIE
Ha OCHOBE MPUMEHEHHMsS MPEAMETHBIX 3HAHUUA N0 XUMHUHU, OCO3HAHHBIN BBHIOOD
UHAUBUAYATbHON  TpPaeKTOpUM TPOAOJKEHUS 0o0pa3oBaHUSI C  y4ETOM
JUYHOCTHBIX HHTEPECOB U CIIOCOOHOCTU K XUMHUU, OOIIECTBEHHBIX HHTEPECOB U
noTpeOHOCTeH, yCHemHON Npo(ecCHOHANBbHON NEeATeNTbHOCTH M Pa3BUTHUS
HEOOXOJMMBIX YMEHMH, TOTOBHOCTH AaJalnTUPOBAThCA B MpPOodeccCHOHATHHOM
cpene;

6) 9KOJIOrM4eCKOro BOCIIUTAHMSI:

AKOJIOTHYECKHU IIeJIeCO00pa3Hoe OTHOIIEHHWE K MPUPOJE KaK HCTOYHUKY
U3HU Ha 3eMJI€, OCHOBE €€ CYLIECTBOBAHUS, TOHUMAHHUE LIEHHOCTH 30POBOT0O
u Oe3omacHoro odpasa >KM3HU, OTBETCTBEHHOE OTHOIICHHE K COOCTBEHHOMY
bu3nuecKOMy U TCUXUYECKOMY 3/I0POBBIO, OCO3HAHUE IEHHOCTH COOJIOICHUS
mpaBwi 0E€30MacHOTO TIOBENCHHUS MPU paboTe ¢ BEHIECTBAMHU, a TaKXkKe B
CUTYaLMIX, YTPOKAKIINX 30POBBIO U )KU3HU JIOJIEH;

CIIOCOOHOCTH MPUMEHSATH 3HAHUS, MMOTy4aeMbIe TIPU U3YUYCHUU XUMUH, IS
pelIeHusT 3a/1a4d, CBA3aHHBIX C OKPYXKAIOLIEW MPUPOAHOM Cpeaou, JJis
MOBBIIIEHUSI YPOBHS JKOJIOTMYECKOW KYJIbTYphbl, OCO3HAaHHSI TJI00AIBHOTO
XapakTepa SKOJOTUYECKHX MpOOJIeM H TMyTed WX PEIIeHHs TOCPEICTBOM
METOJIOB XHUMUH, 3KOJIOTUYECKOIO MBIIUICHUS, YMEHUS PYKOBOACTBOBATHCS MM
B M03HABATEIbHOW, KOMMYHUKATUBHOM U COLIMATIBHOW MPAKTHKE.

METAIIPEIMETHBIE PE3YJIBTATHBI

B cocraBe MeranmpeaMETHBIX pPE3YJIbTATOB BBIICIAIOT 3HAUYUMBIE IS
dbopMupoBaHUsi MUPOBO33pPEHUS 00IlIEHAYUHbIE TOHATUS (3aKOH, TEOpHs,



MPUHIIUIL, TUTIOTE3a, (PAKT, CUCTEMA, TIPOIIECC, SKCIIEPUMEHT U JPYTOE. ), KOTOPbIC
HCIIOIB3YIOTCSl B €CTECTBEHHO-HAYUYHBIX YUEOHBIX MPEIMETaX U MO3BOJSIOT Ha
OCHOBE 3HAHUU U3 ITUX MPEAMETOB POPMHUPOBATH MPEJCTABICHHUE O LIETOCTHOMN
HAy4yHOM  KapTHMHE MHpa, ¢  yHUBEpPCaJlbHbIe  y4deOHblE  JEUCTBUS
(mo3HaBaTeNbHBIE, KOMMYHHKATUBHBIE, PETYJISITUBHBIC), KOTOPBIC
obecnieunBal0oT  (QOpMHpPOBAaHHME  TOTOBHOCTM K  CAaMOCTOSITEJILHOMY
TJTAHUPOBAHUIO U OCYIIECTBICHUIO YYEOHOU JeATETLHOCTH.

Ilo3HaBaTe/ibHBbIE YHUBEPCATBbHbIE yUeOHbIE el CTBUSA

ba3oBble Jiornvyeckue 1eMCTBUA:

YMEHUS HUCIOJIb30BaTh MPUEMBI JIOTUUECKOTO MBIIIJICHUS TP OCBOEHUU
3HAHUU: PACKPBHIBATh CMBICT XUMUYECKUX MOHATUM (BBIJCIATh UX XapaKTEPHBIC
PU3HAKHU, YCTAaHABINBATh B3aUMOCBSI3b C IPYTUMH MOHATHIMU ), UCIIOJIb30BAThH
MOHATHUS JJI1 OOBICHEHUS OTJEIbHBIX (PAaKTOB U SBJICHUH, BHIOUPATh OCHOBAHMUSI
U KpUTEPUU IS KIIacCU(PUKAITUN XUMUUYECKUX BEIIECTB M XUMHUYECKUXPEAKITUH,
yCTaHABJIMBATh NMPUYUHHO-CIIC/ICTBEHHBIE CBS3U MEXKAY OOBEKTAMHU H3Y4CHHUS,
CTPOUTH JIOTUYECKHE pacCyXkAeHUs (MHAYKTHBHBIE, JICAYKTHBHBIC, TIO
aQHAJIOTUH), JIeTIaTh BBIBOJIbI M 3aKTFOUCHUS,

yMEHHE MPUMEHATh B TMpOIlecCCe IMO3HAHUS TOHATHS (IIPEAMETHBIE U
METanpeIMETHbIE), CUMBOJIMUYECKHE (3HAKOBBIE) MOJENH, HCIOIb3yeMble B
XUMHH, TpeoOpa3oBbIBATh I[IHPOKO TMPUMEHSEMbIE B XUMHUU MOJEIbHbIC
NPEJICTABIICHUSI — XUMUYECKUI 3HAK (CUMBOJI JIEMEHTa), XUMU4eckasi hopmya
U ypaBHEHHE XUMHUYECKON peaklnu — MpHU pelIeHUH y4eOHO-TI03HaBaTEIbHBIX
3a/1a4, ¢ y4TOM 3TUX MOJICIBHBIX MPEACTABICHUH BBISIBIATh U XapaKTEPHU30BaATh
CYIIECTBEHHbIC TMPU3HAKA HU3YYaeMbIX OOBEKTOB — XHUMHYECKUX BEIIECTB U
XUMHYECKUX PEaKlUi, BBIIBIATH OONIME 3aKOHOMEPHOCTH, MPUYUHHO-
CJIEJICTBEHHBIE CBSA3U U MPOTUBOPEUUS B U3YUAEMbIX MPOIECCAX U SBICHUSIX.

Ba3oBble ncciiefoBarebCcKkue JeiCTBUA.

YMEHHUE HCMOJIb30BaTh MOCTABJICHHBIE BOIPOCHI B KAUECTBE MHCTPYMEHTA
MO3HAHHWA, a TAaK)Ke€ B KA4eCTBE OCHOBBI ISl (DOPMUPOBAHMSI THUIMOTE3BI IO
MIPOBEPKE MPABUILHOCTH BBICKA3bIBAEMBIX CYKICHUM;

NpUOOPETEHNE OTbITA MO TUIAHUPOBAHUIO, OPTaHU3alMUd M TPOBEACHHUIO
YUYEHUYECKUX HKCIIEPUMEHTOB, YMEHHE HaOJlIoAaTh 3a XOJOM IIpollecca,
CaMOCTOSITETILHO MPOTHO3UPOBATH €r0 Pe3yNbTat, (HOPMYyITUPOBATH 000OIICHHUS
U BBIBOJBI MO pe3yJibTaTaM MPOBEIEHHOTO OMNbITA, UCCIEAOBAHUS, COCTABISAThH
oT4€T O MpoJIeTTaHHOU padoTe.

Pab6ora ¢ unpopmanueii:

yMEHUE BBIOMpATh, AHATU3UPOBATH U MHTEPHPETHUPOBATH HMHPOPMAIUIO
pPa3IUYHBIX BUJOB U (OpPM MpEACTaBICHHUS, MOTYYAEMYIO U3 Pa3HbIX



HMCTOYHUKOB (HAYYHO-TIOMYJSIpHAS JINTEpaTypa XUMHUYECKOTO COJICpP KaHMS,
CIpaBouYHBIE TMMoOcoOms, pecypchl VHTepHeTa), KpUTHYECKH OIICHUBATH
MIPOTUBOPEYHMBYIO U HEAOCTOBEPHYIO HH(POPMAIIHIO;

YMEHHE MMPUMEHATH Pa3IMYHbIC METOJIBI U 3alPOCHl TIPH MTOUCKE U OTOOpE
nH(OPMAITUU U COOTBETCTBYIONIUX JTAHHBIX, HCOOXOIUMBIX IS BBITOTHCHUS
y4eOHBIX W MMO3HABATEIIBHBIX 3a71a4 ONPEACIEHHOTO TUTIA, TPUOOPETCHHE OIBITa
B 00JIACTH WCTOJL30BaHUS WH(POPMAIMOHHO-KOMMYHUKATHBHBIX TEXHOJOTHH,
OBJIAJICHUE KYJIbTYpOH AaKTHBHOTO HWCIIOJIb30BAHUS PA3JIMYHBIX TTOUCKOBBIX
CHUCTEM, CaMOCTOSTEIHHO BBIOMPATh ONTHUMAIBHYIO (OpMYy MpeACTaBICHUSL
UHPOPMAIMK ¥ WJUTFOCTPUPOBATH PEIlacMbie 3aJadll HECIOXHBIMH CXEMaMH,
auarpaMMamH, IpyrumMu GopMamMu TpadHuKd U X KOMOUHAITUSIMU;

YMCHHE UCIOJIb30BaTh W aHAJU3UpPOBaTh B TMpoIlecCe Yy4eOHOH U
UCCIICIOBATEIBCKOM JISATEILHOCTH HH()OPMAITUIO O BIIMSTHAH IPOMBIIILICHHOCTH,
CEJIbCKOTO XO3SMCTBAa W TPAHCIOPTa Ha COCTOSHUE OKPYKAIOIICH MPUPOIHOM
CpE/IBL.

KoMvmyHMKAaTHBHBIE YHHUBEPCAJIbHbIE YUeOHbIE TeHCTBHS:

YMCHHS 3ajJaBaTh BOIMPOCHI (B XOJ¢ Jauasora W (WIM) JUCKYCCHH) IO
CyLIECTBY 0OCyxkaaemMoil Tembl, (QOpPMyJIUpPOBaTH CBOU MPEIIOKEHUS
OTHOCHUTEJIHHO BBITIOJIHEHUSI TIPE/IJIOKEHHOH 3a1a4H;

YMEHHUS TPEACTABISATh TMOJYYEHHBIE pPE3yJdbTaThl IO3HABATEIbHON
NESTENBbHOCTH B YCTHBIX M TMCBMEHHBIX TEKCTaX; JeiaTh MPE3eHTAINIO
PE3YJIBTATOB BHIMOJHEHUS XUMUUECKOT0 IKCIIEpPUMEHTa (J1a00paTOPHOTO OIBITA,
JabopaTopHO pabOThl 1O HKCCIIEIOBAHUIO CBOKMCTB BEIIECTB, Y4E€OHOIO
MIPOEKTA);

YMEHHUS Yy4eOHOr0 COTPYJHUYECTBA CO CBEPCTHUKAMU B COBMECTHOM
MO3HABATEIBHOM W  HCCJEAOBATENBLCKOM  JCSATENBHOCTH TMPU  PEHICHUH
BO3HUKAIONINX TTPOOJIEeM Ha OCHOBE yu€Ta OOLIMX MHTEPECOB M COTIACOBAHUS
no3unuit (00CyKaeHus1, 00OMEH MHEHHUSIMHU, KMO3TOBBIE IITYPMBbI», KOOPAHHAIIUS
COBMECTHBIX JIEMCTBHUI, OMNpenelieHne KPUTEpUEB IO OILEHKE KadecTBa
BBITIOJTHCHHOM PabOTHI U ApyTrHUe).

PeryasiTuBHbIe YHUBEPCAJIbHbIE Y4eOHbIE TeCTBUA:

YMEHHE CaMOCTOSITEIBHO OMPEAEIATh IENH ACATEIbHOCTH, IJIAHUPOBATH,
OCYIIECTBIISITh, KOHTPOJIUPOBATH U MPU HEOOXOJUMOCTH KOPPEKTUPOBATH CBOIO
TeSITENBHOCTD, BHIOMPATh HanOoJee Y PEeKTUBHBIC CTIOCOOBI PEIICHUS YIeOHBIX
M TI03HABATEIBHBIX 3a7]a4, CAMOCTOSITEIbHO COCTaBISITh WU KOPPEKTUPOBATH
MPEJIOKEHHBIA ANTOPUTM JCUCTBUW NPU BBINOJHEHUH 33aJaHUA C Y4ETOM
MOJIYYCHHSI HOBBIX 3HAHWUH 00 M3ydaeMbIX OOBEKTaX — BEIIECTBAX U PEAKITUSAX,
OIICHWBATh COOTBETCTBUE TMOJIYYCHHOTO pe3yibTaTa 3asBIICHHON I, YMEHUE



HCTIIOJB30BATh W AHAJIU3UPOBATH KOHTEKCTHI, IMPEIJIaracMbple B YCIOBHUU
3aJJaHUN.

NPEAMETHBIE PE3YJIbTATBI

B cocraBe mnpeamMeTHBIX pe3ylbTaTOB IO OCBOCHUIO 00s3aTEIHLHOTO

collepKaHMsl, YCTaHOBJIEHHOTO JaHHON (denepanbHON pabouell mporpammoi,
BBIJICJISIIOT: OCBOCHHBIE OOYUYalOIIMMUCSA HAay4YHbIC 3HAHMS, YMEHHUS U CIIOCOOBI
nercTBui, crnenuduyeckue sl MpPeAMETHONM 001acTH  «XUMHUS», BUIBI
NESATEIIbBHOCTA MO TOJYYEHUIO HOBOI'O 3HAHWS, €ro HHTEPIPETALUU,
npeoOpa3oBaHUIO U MPUMEHEHHUIO B Pa3IUYHBIX YU€OHBIX U HOBBIX CUTYyAITUsX.

K xonmy oOyuenuss B 8 kjacce mpeaMeTHbIE pe3yibTaThl Ha 0a30BOM

YPOBHE JIOJIKHBI OTPaXKaTh CPOPMHUPOBAHHOCTH Y OO YHAIOIITUXCS YMECHHUM:

e PACKpBIBATH CMBICI OCHOBHBIX XMMUUYECKUX IMOHATHH: aTOM, MOJIEKYJIa,
XUMHUYECKHUMN 3JIEMEHT, MPOCTOE BEUIECTBO, CIOKHOE BEIIECTBO, CMECH
(omHOpPOIHAS U HEOTHOPOIHAS ), BAJICHTHOCTh, OTHOCUTEIbHAS aTOMHAs
Y MOJIEKYJISIPHAsI Macca, KOJIMYECTBO BELIECTBA, MOJIb, MOJISIPHASL Macca,
MaccoBasi JOJII XHUMHUYECKOTO 3JJIEMEHTA B COCIUHEHUHU, MOJIAPHBIN
00bEM, OKCHJ, KUCJIOTA, OCHOBaHUE, COJb, JJEKTPOOTPUIIATEIIBHOCTD,
CTeNeHb OKHCIICHUS, XMMHUYECKas peaklusi, KIacCuPUKalusg peaKilii:
pEaKUUM COCIUHEHUs, PEaKUUU pPa3JIOKECHUs, PEaKLUU 3aMELICHMUS,
peakuuu oOMeHa, 3K30- ¥ SHA0TEPMUUYECKUE PEAKIINH, TETUIOBOH A PeKT
peakuuu, SApo aToMa, SJIEKTPOHHBIN CJIOW atoma, aTOMHas OpOUTalb,
pagpyc aroMa, XUMHYECKas CBs3b, IMOJSApPHAasT M HENOJSIpHAs
KOBAQJICHTHAsl CBA3b, MOHHAsl CBfA3b, MOH, KaTUOH, AHWUOH, PAacCTBOD,
MaccoBasi 40Jid BellecTBa (IIPOLIEHTHAs! KOHIIEHTPAIsl) B PaCTBOPE;

e WUIKOCTPUPOBATh B3aMMOCBSI3b OCHOBHBIX XWMHMYECKUX IMOHATHU U
IIPUMEHSATH 3TU MOHATHS IIPU ONIMCAHUYU BELIECTB U UX IPEBPALCHUM;

e WCIIOJIb30BaTh XHMHYECKYI0 CHMBOJUKY JUISI COCTaBJICHHS (QopMyl
BEILIECTB U YPABHEHUN XUMUYECKUX PEAKIUN;

e ONpENENSATH BAJIGHTHOCTh ATOMOB AJIEMEHTOB B OMHAPHBIX COSTUHEHUSX,
CTeNIeHb  OKWUCICHUS  DJIEMEHTOB B  OWHApPHBIX COCAMHCHHSX,
IIPUHAJIC)KHOCTh BELIECTB K OMPEAECIEHHOMY KJIAcCy COEAUHEHUU I10
dbopMynaMm, BHI XUMHUYECKON CBSI3M (KOBAJICHTHAas W WOHHAs) B
HEOPraHUYECKUX COCTUHEHUSX;

e packpeiBath cmbica Ilepunonnueckoro 3akona /[[. M. Menaeneena:
JEMOHCTPUPOBATh MOHMMAaHUE MEPUOAUYECKON 3aBUCUMOCTH CBOWCTB
XUMHYECKHX JIEMEHTOB OT UX MOJ0KeHUA B [lepuoanueckon cucreme,
3aKOHOB COXPAHEHMSI MACChl BEIIECTB, ITIOCTOSIHCTBA COCTaBa, aTOMHO--
MOJIEKYJISIPHOTO YYEHUS, 3aKOHa ABOTaapo;



e OIHKCHIBATH U XapaKTEpU30BaTh TaOIuuHyio ¢opmy llepuoamueckoi
CHUCTEMbl XMMHUYECKUX DJIEMEHTOB: pa3inyaTh TOHSITUS «TJIaBHAs
noarpynmna (A-rpynna)» u «nodounast noarpynna (b-rpymnmna)», mMasnsie
U OOJIbLINE MEPHOJIbl, COOTHOCUTh 0003HAYEHHUS, KOTOPbIE UMEIOTCS B
tabiuue «llepuonnueckas cucrema xumuueckux saemeHtoB JI. .
MeHnneneeBay ¢ YUCIOBBIMU XapaKTEPUCTHUKAMH CTPOCHHS aTOMOB
XUMHYECKUX DJIEMEHTOB (COCTaB MW 3apsja sjapa, oOllee 4Yucio
AJIIEKTPOHOB U PACTPEEICHUE UX IO AJIEKTPOHHBIM CIOSM);

e KJacCU(MUIIMPOBATH  XUMHYECKHE  DJIEMEHThl,  HEOPraHUYECKHUE
BEII[ECTBA, XUMUYECKHUE PEaKIMK (110 YUCITY U COCTaBY YYacCTBYIOIIHMX B
peaKkIuu BEIIeCTB, MO TEIIOBOMY 3D eKTy);

e XapaKTepU30BaTh (OMUCHIBATH) OOIIHME XUMHUYECKHE CBONCTBA BEIIECTB
pa3IMYHBIX  KJAcCOB,  TMOATBEpXkJas  ONUCAHUE  IpUMEpaMu
MOJICKYJISIPHBIX YPaBHEHUM COOTBETCTBYIOITUX XUMHUYECKUX PEAKIINM;

e TMPOTHO3UPOBATH CBOWCTBA BEIIECTB B 3aBUCUMOCTH OT HX
KaueCTBEHHOTO COCTaBa, BO3MOXXHOCTH TMPOTEKAHUS XUMUYECKUX
pEeBpaIleHU B PA3JIMYHBIX YCIOBHSIX;

e BBIYHCIATh OTHOCUTEIBHYIO MOJIEKYJSPHYIO W MOJISIPHYIO MAacChl
BEIIECTB, MAacCOBYIO JIOJII0O XMMHYECKOTO »3JieMeHTa 1o Qopmyie
COCIMHEHUS, MAaCCOBYIO [IOJII0 BEIIECTBA B PAacTBOpPE, IMPOBOJIUTH
pacy€Thl 0 YpaBHEHUIO XUMHUECKON PEaKInu;

e TPUMEHSATH OCHOBHBIE ONIEPAIIMH MBICIIUTEILHON AESTEPHOCTH —aHAIIN3
U CHHTE3, CpaBHEHHE, 0000IIeHNe, CUCTEMATH3aIIUI0, KIacCU(HUKAIINIO,
BBISIBJICHUE NTPUYMHHO--CIIEJICTBEHHBIX CBS3EH — ISl U3YUYCHHS] CBOMCTB
BEIIECTB W XUMHUYECKUX PEaKIHUid, €CTECTBEHHO- HAy4HbIE METObI
NO3HaHUsI — HAOJIOJIeHNEe, U3MEPEHHEe, MOJICTUPOBAHNE, IKCIIEPUMEHT
(peayIbHBIN U MBICIICHHBIN);

e CIIEIOBAaThb INpaBWJaM MOJb30BAaHUA XHUMHUYECKOW TIOCYIOH H
1abopaTopHbIM OOOpPYJOBaHUEM, a TaKKe MpPaBWIaM OOpaIICHHs C
BEILIECTBAMU B COOTBETCTBUU C HWHCTPYKIHUSIMHU 10 BBINOJHEHUIO
7a00paTOPHBIX XUMHYECKUX OMBITOB IO TOJYYCHHIO W COOMPAHUIO
razoo0pa3HbIX BelIECTB (BOAOPOJAa U KHUCJIOPOAA), MPUTOTOBICHUIO
PaCTBOPOB C OMPEICIEHHON MaCCOBOM 10JIEM PACTBOPEHHOTO BEIIECTBA,
IUIAaHUPOBaTh W NPOBOJMTH  XUMHYECKHE  SKCHEPUMEHTHI IO
paclo3HaBaHUIO pPACTBOPOB IEJIOYEH M KHCIOT C MOMOIIBIO
UHANKATOPOB (JTakmMyc, GpeHondTaaenH, METHIIOPAHXK U IPYTHUE).

K konmy oOydenmst B 9 KJjiacce mpeaMeTHBIC PE3yibTaThl Ha 0a30BOM

YPOBHE JOJIKHBI OTPaXKaTh CPOPMHUPOBAHHOCTD Y OOYHAIOLIUXCS YMEHUI:



PacKpbIBaTh CMBICT OCHOBHBIX XUMUUYECKHUX TOHATHH: XUMHYECKUU
AJIEMEHT, aTOM, MOJEKyja, MOH, KaTUOH, aHUOH, MPOCTOE BEIIECTBO,
CJIO’KHOE BEIIECTBO, BAJICHTHOCTbh, AJEKTPOOTPUIIATENIHHOCTh, CTETIEHb
OKHCJICHUS, XUMHUYECKas peakius, XUMUYEcKas CBSI3b, TEIJIOBOMN
3 ekt peakuuu, MOJb, MOJSAPHBIA OOBEM, PACTBOP, AJIEKTPOJIUTHI,
HEAJIEKTPOJIUTHI, IEKTPOTUTHYECKAS TUCCOLUALINS, PEAKIIUU UOHHOTO
oOMeHa, KaTajau3aTop, XUMHUYECKOE paBHOBECHE, OOpaTUMble U
HEOOpaTUMbIC PEAKIUH, OKUCIUTEIHLHO-BOCCTAHOBUTEIHHBIC PEAKIINH,
OKHCITUTEb, BOCCTAHOBUTEIIb, OKHUCICHHE ¢  BOCCTAHOBJICHUE,
ajuioTpornusi, aMpOTEpPHOCTh, XUMUUYECKasi CBA3b (KOBaJICHTHAs, HOHHAsI,
MeTaJUTM4ecKasi), KpHUCTa/UInuecKas penérka, KOppo3usi METaJljIoB,
CIUUIaBbI, CKOPOCTh XHUMHYECKOW peakiuH, MPeAebHO JOMYyCTUMAs
koHueHTpauus [1/IK BemecTsa;

WUTFOCTPUPOBATh B3aUMOCBSI3b OCHOBHBIX XHMHUYECKUX TOHATHUM U
MPUMEHSTH 3TH MMOHATHS TIPU ONMKCAHUU BEIIECTB U X MIPEBPAICHUI;
UCIIOJIB30BaTh XUMHYECKYIO CHMBOJIMKY JUIsI COCTaBJICHUS (OpPMYII
BEIIIECTB M YpPaBHEHUN XUMHYECKUX PEAKIIH;

ONPENEIATh BAJICHTHOCTD U CTENIEHb OKUCIIEHUS XUMUYECKHUX 3JIEMEHTOB
B COCIHMHEHHUSX Pa3JIUYHOTO COCTaBa, MPUHAMIEKHOCTh BEHIECTB K
OTpeNIeIEHHOMY KJIACCy COEAMHEHHM Mo (opmysaMm, BHUJ XUMHUYECKOM
CBA3U (KOBAaJIEHTHAs, WOHHAs, METAJUIMYECKAs) B HEOPraHMYECKUX
COEIMHEHUSX, 3apsij] MOHA [0 XUMHUECKOU (popmyIie, XapakTep cpeibl B
BOJHBIX pacTBopax HEOPraHMYECKUX COEUHEHU, THUII
KPUCTAJUIMYECKON PEIIETKM KOHKPETHOT'O BELIECTBA;

packpbiBaTh cmbich llepuomnueckoro 3akona J[. M. MenpaeneeBa u
JEMOHCTPUPOBATh €r0 MOHUMAHUE: ONUCHIBATH U XapaKTEPU30BATh
Tabiuunyto Gopmy lleproaudeckoit cuCTEMbl XUMHYECKUX 3JIEMEHTOB:
paznuyath MOHATUS «TiaBHas noarpynna (A-rpynmna)» U «moOovHas
noarpynmna (b-rpynmna)», manple U OOJbIIME TMEPUOIBI, COOTHOCUTH
0003HaueHUsI, KOTOPHIE HWMEIOTCSI B TEPUOIUYECKON Tabmuie, ¢
YUCJIOBBIMU  XapaKTEPUCTUKAMU CTPOCHHS aTOMOB XHUMHUYECKUX
AJEMEHTOB (cocTaB M 3apsl sapa, OOIllee YHCIO DIEKTPOHOB U
pacrpeneseHue HMX M0 JJIEKTPOHHBIM CIIOSIM), OOBSCHATH OOIIue
3aKOHOMEPHOCTH B UBMEHEHUU CBOMCTB 3JIEMEHTOB U UX COCIMHEHUH B
npejenax MajiblX MePUOI0B U IIIaBHBIX MOATPYIIL C YYETOM CTPOSHUS UX
aTOMOB;

KJaccCUUIUPOBATH  XMMHUUYECKHE  DJIEMEHTHI,  HEOpPraHUYEeCKHe
BEIECTBA, XUMUYECKHUE Peakinu (110 YUCIY U COCTaBy yYaCTBYIOIIUX B



peaKIuu BEIIECTB, MO TEIIOBOMY 3P (DEKTy, M0 M3MEHEHUIO CTeNeHEen
OKHUCJICHUS XUMUYECKUX DJIEMEHTOB);

XapaKTepu30BaTh (OMUCHIBATh) OOIIKUE U CHEU(UIESCKUE XUMHUUECKUE
CBOMCTBA MPOCTHIX U CJOXKHBIX BEIIECTB, IMOJTBEPXkIas OIMUCAHUE
npuMepaMu MOJIEKYJISIPHBIX U MOHHBIX YPaBHEHUN COOTBETCTBYIOIIMX
XUMHUYECKUX PEaKIUN;

COCTaBJISITh YPAaBHEHUsSI DJIEKTPOJUTUYECKON JTUCCOLMAIMU KHUCIIOT,
miesioued W CoJield, TOJHBIE U COKpAIIEHHBIE YpaBHEHUS peaKIui
MOHHOTO  OOMEHa, ypaBHEHHUs  pEaKUUi,  TMOATBEPKIAOITUX
CYILIECTBOBAHME T'€HETUYECKOM CBSI3M MEXKIY BEIECTBAMHU PA3TUUHBIX
KJIACCOB;

PacKpbhIBaTh CYIIHOCTh OKHCIUTEIbHO-BOCCTAHOBUTEIBHBIX PEaKIui
MIOCPEJICTBOM COCTaBJICHUS JIEKTPOHHOTO OaaHCca dTUX PEaKIIUi;
IIPOTHO3UPOBATH CBOMCTBA BEIIECTB B 3aBUCHUMOCTH OT MX CTPOCHUS,
BO3MOXKHOCTU TPOTEKAHUS XUMUUYECKUX TMPEBPAIICHUN B PazIWYHBIX
YCIIOBUSIX;

BBIYUCIISITh OTHOCHUTEIBHYIO MOJICKYJISIPHYIO M MOJISIPHYIO MAacCChI
BEIIIECTB, MACCOBYIO [IOJIF0 XHMHUYECKOTO »djieMeHTa 10 ¢dopmylie
COCIMHEHHUs, MaCCOBYIO [IOJIIO BEIIeCTBa B pPacTBOpPE, MPOBOJUTH
pacy€Thl MO YPAaBHEHUIO XUMHUYECKON PEaKIInu;

coONMoaTh  MpaBWia  IOJIB30BAHUS  XUMHYECKOM  MOCYIOoH |
nabopaTopHBIM 00OpYJAOBAaHHEM, a TakKe IIpaBuja oOpalleHus cC
BEIIECTBAMHU B COOTBETCTBHU C HWHCTPYKIHMSAMHU TI0 BBITTOJTHEHUIO
7a00paTOPHBIX XUMHUYECKUX OIBITOB I10 IOJYYECHUIO M COOMpPaHHIO
ra3000pa3HbIX BEIICCTB (AaMMHaKa M YTIICKUCIIOrO ra3a);

IPOBOJIUTh  PEAKIIMM, TIOJATBEPXKIAIOIINE KAYSCTBEHHBIM COCTaB
Pa3JIMYHBIX BEIICCTB: PACIIO3HABATH OMBITHBIM ITyTEM XJIOPHA-, OPOMHU/I-
, HOJUI-, KapOoHat-, ¢ocdar-, crumkar-, cynbdhar-, THAPOKCUI-UOHBI,
KaTHOHBI AMMOHHMS ¥ MOHBI U3YUYECHHBIX METAJUIOB, IPUCYTCTBYIOIIUE B
BOJIHBIX PAaCTBOpPaX HEOPraHUYECKUX BEIIECTB;

IIPUMEHSITh OCHOBHBIE OIE€PAIIMH MBICTUTEIBHOM eI TEIbHOCTH —aHAIN3
U CHUHTE3, CpaBHEHHE, OO0O0OIIEeHHE, CHUCTeMaTH3allui0, BBHISIBICHUE
MPUYUHHO-CIICICTBEHHBIX CBSI3€M — JJISI U3YYEHHUS] CBOMCTB BEIIESCTB U
XUMHUYECKUX PEaKIMH, €CTECTBEHHO-HAy4YHbIE METO/]bl TMO3HAHUSI —
HaOII0/ICHNEe, U3MEPEHUEe, MOACITUPOBAHNUE, SKCIICPUMEHT (peaJbHBIA U
MBICJICHHBIN ).
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