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OdenepanpHas pabodas mporpaMma 1Mo y9eOHOMY mpeaMeTy «Xumus» (0a30BbIif
ypoBeHb) (mpeameTHass o00sacTb «EcTecTBEHHO-Hay4yHbIE NPEIMEThI») BKIIOYAET
MOSICHUTEIBHYIO 3alMCKY, COJlep kKaHne 00ydeHus, TUIaHUPyEeMbIe Pe3yabTaThl OCBOCHUS
IporpaMMbl IO XHMHH, TEMaTHYECKOe TUIAHUPOBaHHUE, MepedeHb (KOAU(PHKATOP)
pacripesiefIeHHbIX 10 KjaccaM IpOBEpsSEMbIX TPeOOBaHMM K pe3yJbTaTaM OCBOEHUS
OCHOBHOM 00pa3oBaTeIbHON TporpaMMbl OCHOBHOT'O OOIIIEro 00pa30BaHUs U JIEMEHTOB
COJEp)KaHUsST MO0 XUMHH, TMepedeHb (KoauukaTop) MpoBEpsieMbIX TpeOOBaHUN
K pe3yJbTaTaM OCBOCHMsSI OCHOBHOI 00pa3oBaTeIbHON IMPOrpaMMbl OCHOBHOTO OOILEro
00pa30BaHUs U JIIEMEHTOB COJICPKAHUS 110 XUMUHU.

HOACHUTEJIBHAS 3AITMCKA

IIporpaMMa no XMMHH Ha YpOBHE OCHOBHOI'O OOIEro 0Opa3oBaHUS COCTABJIEHA
Ha OCHOBE TpeOOBaHWMN K pe3ylbTaTaM OCBOCHHS OCHOBHOM 00pa30BaTeIbHOU
IporpaMMbl  OCHOBHOTO o00ImIiero ob6pasoBanus, mnpeacraBieHHsix B OI'OC 00O,
a TakK€ Ha OCHOBE (enepalbHON paboueil MporpaMMbl BOCIIUTAHUS U C YYETOM
KOHIICTIIMKM TpEnoJaBaHusl y4yeOHOro mpeamera «XuMUS» B 00pa30BaTEIbHBIX
opranmn3anusix Poccuiickon @enepanumu.

[Iporpamma nmo XUMHUM pa3padoTaHa € LENbI0 OKa3aHWSd METOJUYECKONM MOMOUIU
YUUTEIIO B CO3[JaHUH paboydell MporpaMMsbl 10 y4eOHOMY MPEIMETY.

[Iporpamma 1o XMMUM JAET NPEACTABICHHUE O LIEIAX, OOLIEH cTpaTernu 00y4eHus,
BOCIIUTAHUS W  pa3BUTUS  OOYy4yalOLIUXCS  CpelICTBaMU  y4eOHOTro  MpeaMmeTa,
YCTAaHABJIMBAET  00s3aT€IbHOE  MPEAMETHOE  COJAEpXKaHue,  MpPeayCMaTPUBAET
pacnpezieseHe ero Mo KjaccaMm M CTPYKTYPHUpPOBaHUE MO pa3eiaM U TeMaM MPOorpaMMbl
N0 XHMHUH, ONpPENEseT KOJUYECTBEHHbIE M KAYECTBEHHBIE XAPAKTEPUCTUKU
COJICP)KAaHUSI, PEKOMEHAYEMYIO TMOCJIEeI0BATEIbHOCTh HM3YUYECHUSI XUMUU C Y4YETOM
MEXIPEIMETHBIX M BHYTPUIPEAMETHBIX CBSI3€M, JIOTUKM y4yeOHOro mpolecca,
BO3PACTHBIX OCOOEHHOCTEH OOy4aroUIMXcs, OIpenesieT BO3MOXXHOCTH IperMera
JUId peanu3aluu TpeOOBaHWI K pe3yiapTaTaM OCBOEHHS OCHOBHOM 00pa3oBaTelbHOU
IporpaMmMbl Ha YPOBHE OCHOBHOIO oOwIero oOpa3oBaHMs, a Takke TpeOOBaHUM
K pe3yJbTaTaM OOy4YeHHUS XMMUU Ha YpOBHE LiEJel M3Y4eHUs IMpeIMeTa U OCHOBHBIX
BUJIOB y4EOHO-TIO3HABATENBHON AESATEIBHOCTH O0YYaIOIIErocs 10 OCBOCHUIO y4E€OHOI 0
CoZiepKaHuUs.

3HaHMEe XUMHH CIY)KHT OCHOBOM 11 (OPMUPOBAHUS MHUPOBO33PEHUS
00y4arouierocsi, €ro MpeacTaBIeHUl O MAaTEpUATbHOM E€AMHCTBE MUPA, BAXKHYIO POJIb
UrparoT (GopMHpyeMble XMMHEH NpPEACTAaBICHUS O B3aUMOIIPEBPALICHUSAX SHEPIUU
U 00 SBOJIOUMU BEHIECTB B MNPHUPOAE, O MYTSAX PEIICHHsS IOOAIbHBIX MpoOIeM
YCTOMYMBOTO pa3BUTHS 4YEJIOBEYECTBA — CBHIPHEBOM, JHEPreTUYECKOM, MUILEBON
Y DKOJIOTHYECKON 0€30MmacHOCTH, MPOOJIeM 3IpaBOOXPAHECHHUSI.

N3yuenue xumuu:

CHOCOOCTBYET peau3allid BO3MOXKHOCTEH ISl CaMOpa3BUTHA U (POPMUPOBAHUS
KyJbTYpbl TUYHOCTHU, €€ 001Iel U GYHKIIMOHAILHON TPaMOTHOCTH;



BHOCUT BKJaJ] B (OPMUPOBAHHWE MBIIUICHUS W TBOPYECKUX CIIOCOOHOCTEH
OoOydJarolmuxcs, HABBIKOB  HMX  CAaMOCTOSITEIbHOM  y4eOHOM  JesATEeIhbHOCTH,
AOKCIEPUMEHTAIBHBIX U HUCCIEAOBATEIbCKMX  YMEHHWH,  HEOOXOAUMBIX  Kak
B IMOBCE/IHEBHOM KU3HU, TaK U B TPO(PECCUOHAILHON JI€SITEIbHOCTH;

3HAKOMMUT CO CIeIM(UKON HAYYHOT O MBIITUICHHUS], 3aKJIa]IbIBAET OCHOBBI 1IEJIOCTHOTO
B3IJIsi/la HAa €IUHCTBO MPUPOALI U YEJIOBEKA, SBISETCS OTBETCTBEHHBIM 3TalioM
B (h)OpPMHUPOBAHUU €CTECTBEHHO-HAYYHOW TPaMOTHOCTH 00 y4JarOIINXCS;

crocoOcTBYeT (hOPMUPOBAHUIO IIEHHOCTHOT'O OTHOIIEHHUS K €CTECTBEHHO-HAYYHBIM
3HAHUSIM, K MPUPOJIC, K YEJIOBEKY, BHOCUT CBOM BKJIaJ B KOJIOTHYECKOE 0Opa30BaHUE
O0y4JaroIIuXxcsl.

Jlanubie HampaBlieHUsS B OOYYEHHH XUMHUHM OOECIEYMBAIOTCA CHEU(PUKON
COJZIEp’KaHUsI y4eOHOTO TpeMeTa, KOTOPHIN SBIISETCS NEAarorniecKy aanTUPOBAHHBIM
OTpakeHHEeM 0a30BOM HAYKH XUMUHU HA OTPEICTICHHOM dTarle €€ Pa3BUTHAL.

Kypc xumum Ha ypoBHE OCHOBHOro 0O0IIero oOpa3oBaHHUs OPHUEHTHUPOBAH
HAa OCBOCHHME OOYYaIOIIMMHCS CHUCTEMBbI MEPBOHAYAIBHBIX MMOHATUM XUMHUH, OCHOB
HEOPraHUYE€CKON XMMHUHM U HEKOTOPBIX OTAEJIbHBIX 3HAYMMBbIX IMOHATHN OpraHWYECKOU
XUMUH.

CtpykTypa coaepkaHus MPOTrpaMMbl IO XUMHH CHOPMHpPOBAHA Ha OCHOBE
CHUCTEMHOI0 MOAXO0Aa K €€ n3ydeHuto. CoaepKaHue CKIIAIbIBACTCS U3 CUCTEMBbI OHSATHN
O XMMHYECKOM DJIEMEHTE M BEIIECTBE M CHUCTEMbl MOHATHH O XMMHUYECKOW pPEaKIuu.
O6e 3T cHCTeMBbl CTPYKTYPHO OPraHM30BaHbl IO MPUHIUITY MOCIEI0BATEIHLHOTO
pa3BUTHS 3HAHU HA OCHOBE TEOPETUYECKUX MPECTABICHUI PA3HOIO YPOBHSI:

ATOMHO-MOJICKYJISIPHOTO YYEHHSI KAK OCHOBBI BCETO €CTECTBO3HAHMS,

[Tepuoanueckoro 3akona J[.11. MenaeneeBa kak OCHOBHOT'O 3aKOHA XUMUHU;

YUEHHS O CTPOSHUH aTOMa U XUMUYECKOU CBSI3H;

IpeICTaBICHU 00 DJIEKTPOJIUTUYECKON JUCCOIUAIINY BEIIIECTB B PACTBOPAX.

Teopernueckue 3HaHUS pacCMaTPUBAIOTCS HA OCHOBE AMITUPUUYECKH MOJYYEHHBIX
Y OCMBICJICHHBIX (paKTOB, Pa3BUBAIOTCS TOCIEAOBATEIHLHO OT OJTHOTO YPOBHS K JIPYTOMY,
BBITIONHSAS ~ (PYHKIIMU  OOBSCHEHHWS] W  TMPOTHO3UPOBAHMS  CBOWCTB, CTPOCHHS
Y BO3MOKHOCTEW MPAKTUYECKOT0 MPUMEHEHHUS U TIOJIyYCHUS U3y4YaeMbIX BEILIECTB.

OcBoeHMe TpOrpaMMBbl IO XUMHUHU CITOCOOCTBYET (DOPMHUPOBAHUIO MPEIACTABICHUS
O XHMHUYECKOW COCTABIIONIECH HAy4YHOM KapTUHBI MHUpAa B JIOTMKE €€ CHUCTEMHOU
MIPUPOJIbI, IEHHOCTHOTO OTHOLICHHS K HAYYHOMY 3HAHUIO U METO/IaM MTO3HAHUS B HAYKE.
N3ydenne XUMUU MIPOUCXOIUT C TIPUBJICUEHUEM 3HAHUN U3 PaHEe U3YUCHHBIX YUeOHBIX
npeameToB: «Okpyxaromuili Mupy, «bronorus. 5—7 knacced» U «PuU3HKa. 7 KIacc.

[Ipy M3y4eHUM XUMUU MPOMCXOAUT (POPMUPOBAHUE 3HAHUM OCHOB XMMHMYECKOU
HAayKl Kak O0O0JIaCTU COBPEMEHHOTO €CTECTBO3HAHHUSA, MPAKTHYECKON AESATEIbHOCTH
YeJIOBeKa M KaK OJHOT0 M3 KOMIIOHEHTOB MHUPOBOM KYJIbTYphl. 3ajada y4eOHOTO
npeaMera COCTOMT B (OPMUPOBAHUU CHUCTEMBI XUMUUYECKHX 3HAHUN — BaKHEHIIUX
(bakToOB, TMOHATUI, 3aKOHOB W TEOPETHUYECKUX TMOJIOKEHHUH, JOCTYMHBIX 000O0IICHUI
MHUPOBO33PEHUYECKOT0 XapakTepa, S3blka HayKd, B MPHOOIICHUH K HAyYHBIM METOJIaM



MO3HAHUS TIPU W3YyYEHWH BEUIECTB M XWMHUYECKHX peakiuid, B (popMupoBaHun
¥ Pa3BUTHH ITO3HABATCIHHBIX YMEHHM W WX NMPUMEHEHWU B y4eOHO-TTO3HABATEIILHOMN
U y4eOHO-HCCIICIOBATEIbCKON  JACATEIBHOCTH, OCBOCHHHM TIPaBMJI  0E30MMacCHOTO
oOpaIeHus ¢ BeIEeCTBAMH B TIOBCETHCBHOW YKU3HH.

[Ipn wm3ydeHMM XMMHUU Ha YpOBHE OCHOBHOrO OOILIEro 0oOpa3oBaHUSl BaKHOE
3HaYEHHE MPUOOPEN TaKUe 11U, KaK:

dbopMupoBaHue WHTEJUIEKTYaIbHO pa3BUTOMN JUYIHOCTH, TOTOBOM
K CaM000pa30BaHUIO, COTPYIHUYECTBY, CAMOCTOSTEIHPHOMY TMPUHSATHIO PEIICHUH,
CIIOCOOHOM aanTUPOBATHCS K OBICTPO MEHSFOIITUMCS YCIIOBUSM JKU3HU;

HAIPABJIICHHOCTh OOYYEHHS HA CHCTEMATHYECKOE NPUOOIICHUE O0YyJaronuxcs
K CaMOCTOSITEJIbHOM MO3HABATEIHHON JEATETbHOCTH, HAYYHBIM METOJaM IIO3HAHMS,
(GhOpPMHUPYIOIIIM MOTHBAITUIO U PA3BUTHE CITIOCOOHOCTEN K XUMUM;

oOecrieueHue yCiaoBHi, CIIOCOOCTBYIOMNUX MPUOOPETCHUIO O0YYIaIOIUMHICS OIbITa
pa3HOOOpa3HON MEATeNTLHOCTH, TO3HAHWS ¥ CaMOIIO3HAHMS, KITFOYEBBIX HABBIKOB
(KITFOYEBBIX KOMITETCHIIUN ), UMEIOIINX YHHUBEPCATLHOE 3HAYEHUE JIJISI Pa3IMIHBIX BUIOB
NesITEeTbHOCTH;

dbopMupoBaHue o6me PyHKIIMOHATBLHON U €CTECTBEHHO-HAYYHON T'PaMOTHOCTH,
B TOM YHCJIC€ YMEHUM OOBSCHATH U OLIEHUBATD SIBJICHUS OKPYXKAIOIIEr0 MUPA, UCTIONIb3Ys
3HaHMUSI U ONBIT, MOJyYEHHBbIC NMPU U3YYCHUH XHUMHH, MPUMEHATh UX TPU pPEHICHUU
po0OJIeM B TIOBCETHEBHOW KU3HU M TPYOBOU JIEATCILHOCTH;

dbopMupoBaHue y OOYJArOIMXCS TYMAaHUCTUYECKHX OTHOIICHHWH, TOHUMAaHUS
IIEHHOCTH XWMHUYECKUX 3HAHWH JUIsI BBIPAOOTKH DKOJOTHYECKH IIeJIECO00Pa3HOTO
TIOBE/ICHHS B OBITY M TPYIOBOM NEATEILHOCTH B IEISX COXPAHEHHUS CBOETO 30POBbBS
Y OKPYXKaroUIEN MPUPOTHOU CPEJIbL;

pa3BUTHEC MOTHBAIMM K  OOYYECHHIO, CIIOCOOHOCTEH K  CaMOKOHTPOJIO
¥ CaMOBOCTIMTAHHWIO Ha OCHOBE YCBOCHHS OOIIEYETOBEUECKUX IIEHHOCTEH, TOTOBHOCTH
K OCO3HAaHHOMY BBIOOPY MpoduIIsi M HAPABIEHHOCTH JTallbHEHIIIEro 00y4eHUsI.

OO01iee 4yuCa0 4YacoB, PEKOMEHJOBAHHBIX IS M3y4deHUs XuMuu, — 136 yacos:
B 8 Ki1acce — 68 yacoB (2 yaca B HeJen0), B 9 kitacce — 68 yacoB (2 yaca B HEJIEIO).



COJAEPXXAHUE OBYUEHUA

8 KJIACC

IlepBoHayabHBIE XUMHYECKHE IIOHATHSH

[Ipenmer xumun. Ponb XuMHM B KU3HM 4elIOBeKa. XUMHUs B CUCTEME HayK. Tema
1 BelecTBa. GU3MUYeCKre CBOMCTBA BEIIECTB. ArperaTHoe cocTosiHue Beuects. [lonstue
0 MeTojax No3HaHus B XxuUMHUHM. Uucrele BemiectBa U cMmecu. CrocoObl pa3zieseHus
cMecel.

ATOMBI U MOJIEKYJNIBI. XHUMHYECKHUE IEMEHTBI. CUMBOJIBI XUMUYECKHUX 3JIEMEHTOB.
[IpocTblie U CIOXKHBIE BEMIECTBA. ATOMHO-MOJIEKYJISIPHOE YUEHHE.

Xumunyeckas ¢opmyina. BaneHTHOCTP aTOMOB XHMHMYECKHUX 3JIEMEHTOB. 3aKOH
NOCTOSIHCTBA cocTaBa BemiecTB. OTHocuTenbHas aroMHas wmacca. OTHOCUTENIbHas
MOJIEKYJISIpHas Macca. MaccoBast 1011 XUMUYECKOTO 3JIEMEHTA B COCIMHEHUN.

KomnuectBo BemecrBa. Monb. MossipHas macca. B3auMocBs3b KOJIMYECTBA, MACChI
U 4Hclia CTPYKTYpPHBIX €IMHHUIl BemlecTBa. Pacdyersl mo Qopmynam XUMHYECKUX
COCIMHEHUM.

Puznueckre 1 XUMHUYECKHUE SBICHUS. XUMHUYECKAsl pEaKIUs U €€ IPU3HAKHU. 3aKOH
COXPAHEHMsI MacChl BEHIECTB. XUMHUYECKUE ypaBHeHUsA. Kiaccudukanus XUMUYECKUX
peakuil (coeIMHEHUs, Pa3IoKEHNUs, 3aMELIEeHNsI, OOMEHa).

Xumuueckuu 5KCnepumMeHm.

3HAKOMCTBO C XUMHYECKOW TIOCYJOi, TMpaBuiaMu padoTel B JabopaTopuu
U TpueMamMu oOpaiieHus ¢ JabopaTOpHBIM O0OPYIOBaHHWEM, M3YyYE€HHUE W OIHMCAHHE
(bu3UYECKNX CBOMCTB OOpa3llOB HEOPraHWYECKUX BEIIECTB, HAOMIOJEeHUE (PU3NUECKUX
(T1aBiieHHE BOCKA, TasiHUE JIbJIa, pAaCTUpPAHUE caxapa B CTYNKE, KATICHHE U KOHAEHCAIUS
BOAbI) W XUMHUUYECKUX (TOpEHHE CBEUM, TMPOKAJUBAHHE MEIHON MPOBOJIOKH,
B3aMMOJICHCTBAE MeJia C KHCJIOTOM) SIBJICHWM, HAOJIOJCHUE W OIMMCAaHWE MPHU3HAKOB
NPOTEKAHHUS] XMUMHUYECKUX pPEakUuid (pa3ioKeHUe caxapa, B3auMOJECHCTBUE CEpPHOUI
KHUCJIOTBl C XJOpUAOM Oapusi, pazioxenue ruapokcuaa menu (II) mpu HarpeBanuw,
B3auMoOJeicTBHE Keje3a ¢ pactBopoM coiu meau (II), uzydenue cnocoOoB pasesieHus
cMecel (C TIOMOIIbIO MarHuTa, (UIBTPOBaHME, BbINApUBAHUE, IUCTUIUIALIMS,
xpomartorpadusi), MpoBeIeHNE OYUCTKM MOBAPEHHOW COJIM, HAOIIOJEHUE U OMHCAHUE
pE3yJIbTATOB MPOBEACHUS OIbITa, WUIIOCTPUPYIOIIETO 3aKOH COXPAaHEHWS Macchl,
CO3JJaHUE MOJIeJIEH MOJIEKYI (I1apOCTEP>KHEBBIX).

BaxHeiimue npeacTaBuTe/J M HEOPraHUYeCKUX BelleCTB

Bo3nyx — cmech razos. Coctas Bo3ayxa. Kucmopoa — 371€eMEHT U TPOCTOE BEIIECTRO.
Haxoxxnenue xucnopoaa B npupone, Gu3nyecKkue U XMMUYECKHE CBOMCTBa (peakuuu
ropeausi). Oxcuapl. Ilpumenenue kuciopona. CrocoObl MONYYEHHS KUCIOPOAA
B Jjabopatopuu U mnpombliiuieHHOCTH. KpyroBopor kucinopona B mpupoae. O30H —
aJIOTpONHas MOAU(pUKALIMS KUCIOPO/aA.



TernnoBoit >PheKT XUMUYECKON peakluu, TEPMOXUMUYECKUE YPaBHEHHUS, IK30-
U DHAOTEPMHUYECKHE peakuuu. TOIIMBO: Yrojb W MeETaH. 3arps3HEHUE BO31yXa,
YCHJIEHHE MTapHUKOBOTO 3 (eKTa, pa3pylIeHHE 030HOBOTO CIIOSL.

Bonmopon — sieMeHT M mpocroe BemmecTBo. HaxoxzaeHnue Bomopoaa B IPUPOLE,
bu3znyueckue U XMMHUYECKHUE CBOMCTBA, MPUMEHEHHUE, crnocoObl moiaydeHus. Kucimorsl
U COJIN.

MounspHbIil 00beM ra3oB. PacyeTsl 10 XUMUYECKUM YPABHEHUSIM.

dusnyueckrue CBOMCTBA BOJbl. Bona kak pactBoputens. PactBopsl. HackieHHbie
Y HEHACBILLIEHHBbIE pacTBOPHL. PacTBOPUMOCTS BemecTB B Boje. MaccoBas 401 BELIECTBA
B pacTtBope. XMMHUYECKHE CBOMCTBA BOJbl. OcHOBaHus. Poib pacTBOPOB B MPHUPOJE
U B KW3HU 4enoBeka. KpyroBopor BOAbl B mpuUpoe. 3arpsi3HEHUE NPUPOIHBIX BOJ.
OxpaHa 1 OYMCTKA TPUPOIHBIX BO/I.

Knaccudukamuss Heopranuueckux coeauHeHuid. Oxcuapl.  Krnaccudukanms
OKCHJIOB: coneoOpasyromme (OCHOBHBIE, KHUCJIOTHBIE, ampoTepHEbIe)
U HeconeoOpaszyromnue. Homenkmatypa okcuoB. @u3ndeckue U XUMUIECKHUE CBOWCTBA
okcuoB. [lonydyeHnue OKCuI0B.

OcnoBanusi. Knaccudukaiusi oCHOBaHHI: IIEI0YM U HEPACTBOPUMBIE OCHOBAHUSI.
Homenkiarypa ocHoBanui. @OU3MYECKME U XHUMHUYECKHE CBOMCTBA OCHOBAHHII.
[TomyyeHne OCHOBaHUM.

Kucnorsl. Knaccudukanusa kucinor. Homenkmarypa kucinor. Puszndeckue
Y XMMHUYECKHE CBOMCTBA KUCIOT. P aktuBHOCTM MeTauioB H.H. bekerosa. [Tonyuenue
KHCJIOT.

Comu. Homenkmarypa cosneil.

du3nyUecKnue W XUMHUYECKUe CcBoWcTBa coiieil. [lomyuenne conen.

['eneTnueckas CBA3b MEKIY KJIACCAMHU HEOPTaHUYECKUX COETUHEHUN.

Xumuueckuu 3KCnepumMenm:

KayeCTBEHHOE ONpEJICICHNE COACPKAaHUS KUCIOpoAa B BO3AYyXe, MOJy4EHUE,
coOupaHue, pacrno3HaBaHWE MW U3Y4YEHHE CBOMCTB KHUCIOpOAa, HaOJo/IeHue
B3aMMOJICHCTBUS BEIIECTB C KUCIOPOAOM M YCJIOBUS BO3HUKHOBEHUS M TMPEKPAIICHUS
ropeHust (mokapa), O3HaKOMJIEHHE C oOpa3llaMH OKCHUJIOB M OIHMCAHHE WX CBOWCTB,
nojydyeHue, cCOOMpaHue, Pacro3HaBaHUE W H3YYEHHE CBOICTB BOAOpOAa (TOpEHHE),
B3auMozeiicteue Bojopoga ¢ okcugom wmeau (1) (BO3MOXKHO HCHOIB30BaHUE
BUJICOMATEpUAJIOB), HaOMIOACHUE OOpa3llOB BEIIECTB KOJUYECTBOM 1  MOIb,
UCCIIeIOBaHNE OCOOEHHOCTEW pPAaCTBOPEHHUS BEUIECTB C Pa3IU4YHONW PACTBOPUMOCTHIO,
MIPUTOTOBJICHUE PACTBOPOB C OMPEICICHHOM MacCOBOM J0JIEi paCTBOPEHHOTO BEIIECTBA,
B3aMMO/ICHCTBUE BOJIbI C METAINIaMU (HATPUEM U KaJIbI[MeM) (BO3MOKHO MCIOIb30BaHUE
BUJICOMATEPUAJIOB), MCCIEIOBaHNE OOPA3IOB HEOPTaHWYECKUX BEIIECTB PA3IUYHBIX
KJIaccoB, HaONIOJCHNE W3MEHEHUs OKpPacKd WHAMKATOPOB B PACTBOPAX KHUCIOT
W IIeNIoYe, n3yueHue B3aumoeiicteus okcuaa meau (l1) ¢ pactBopoM cepHOl KUCITOTHI,
KHCIIOT C MeTaUlaMH, peaklui HeWTpalu3aluy, TMOJTy4eHHE HEePaCTBOPUMBIX
OCHOBaHU, BBITECHEHHE OJHOTO MeTayula APYTMM W3 PacTBOpa COJHU, PEIICHHE



DKCIIEPUMEHTANIBHBIX 337a4 N0 TeMe «BaxkHEHIIne KIAcChl HEOPraHMYECKUX
COCJTMHEHHIN.

Iepuonuyeckun 3axkoH u Ilepumoaumyeckas cucreMa XUMHYECKHX 3JIEMEHTOB
.. Mengeaeea. CrpoeHune aroMoB. XuUMHYeCKasi CBfA3b. OKHCIAUTEIbHO-
BOCCTAHOBUTEJIbHbIE PeaKINU

[lepBbie MOMBITKH KJIACCU(DUKAIIMN XUMUYECKUX dJeMeHTOoB. [loHarue o rpymmax
CXOJIHBIX JIEMEHTOB (ILIETOYHBIC U IIEIOYHO3EMENIbHBIC METAJUIbI, TAJIOT€HbI, HHEPTHBIE
ra3el). DJIEMEHTHI, KOTOpbIE 00pa3ytoT aM(pOTEePHBIE OKCHJIBI U THAPOKCHU/IBI.

[lepuognuecknin  3akoH. llepuoamueckas cucremMa XUMHYECKHX 3JIEMEHTOB
J .. MeunneneeBa. Koporkonepuonnast u juHHonepuoaHas ¢opmsl Ilepuoanueckoit
cucrtembl xumuueckux 35eMeHToB /.M. Menneneesa. [lepuonst u rpymmnsl. Guzndeckui
CMBICJI IOPSAKOBOIO HOMEPA, HOMEPOB NIEPUO/IA U TPYIIIBI DJIEMEHTA.

Crpoenne aromoB. CoctraB aroMHbIX snaep. M3orombl. OnekTponbl. CTpoeHue
AIIEKTPOHHBIX 00O0JIOYEK aTOMOB TMEpBhIX 20 XuMHUUECKHX 3JieMeHTOB [leprmonmueckoi
cucrembl .M. MenneneeBa. XapakTepuCTHKa XHUMHUYECKOrO JJIEMEHTa II0 €ro
nosoxkeHuto B Ilepuonnueckou cucreme .M. Menneneesa.

3aKOHOMEPHOCTH W3MEHEHHsSI pajguyca aTOMOB XHMHUYECKUX 3JIEMEHTOB,
METAJUIMYECKUX M HEMETAUIMYECKUX CBOMCTB IO TpymnnaM M MepuojaMm. 3HAuCHUE
Ilepuognueckoro 3akoHa u llepuomnyeckor CHCTEMBI XHMHUYECKHUX DJIEMEHTOB
JUISl Pa3BUTHS HayKd U npakTuku. [[.1. MenneneeB — yueHbIN U IPaKIaHUH.

Xumuueckass  cBsi3b. KoBasieHTHass (MoOJsipHass U HEMOJSIpPHAsl)  CBA3b.
DIEKTPOOTPULIATENBHOCTh XUMUYECKHUX JIEMEHTOB. VIOHHAs CBS3b.

Crenenb okucneHus. OKHCIMTEILHOBOCCTAHOBUTEIbHBIE peakiuu. [Iporecchl
OKHCJICHUSI U BOCCTaHOBJIEHUS. OKUCIUTEIN U BOCCTAHOBUTEIIH.

Xumuueckuul IKCNEpUMeHm:

u3ydeHue oO0pa3lioB BEIIECTB METAUIOB M HEMETAIOB, B3auMOJCHCTBHE
TUAPOKCUAA IMHKAa C PAcTBOpaMU KHUCJIOT U IIEJIOYEHl, MPOBEACHUE OIBITOB,
WUTIOCTPUPYIOIIHUX MPUMEPHl OKUCIUTEIbHO-BOCCTAHOBUTENBHBIX PEaKIUi (ropeHue,
peaKuuu pa3aoKeHUsl, COEAMHEHUS).

Meoscnpeomemnvle cesasu

Peanuzanus MeEXNpeIMETHBIX CBSI3€M IIpM HM3Yy4EHMH XHUMUA B 8§ KJacce
OCYIIECTBIISIETCS Yepe3 UCIOJIb30BAHNE KAaK OOIIUX €CTECTBEHHO-HAYYHBIX MTOHATHH, TaK
U TIOHATHUH, SBIAIOUIUXCS CHUCTEMHBIMHU ISl OTACJIbHBIX MPEAMETOB €CTECTBEHHO-
HAay4YHOTI'O ITUKJIA.

OO01uue ecTecTBEeHHO-HAYUHbIC TOHITHUS: HAy4YHbIN (aKT, TUIIOTE3a, TEOPUs, 3aKOH,
aHaJM3, CHHTE3, KiacCU(UKaIusi, IEePUOAUIHOCTh, HAOIIOACHUE, DKCICPUMEHT,
MO/JICJIMPOBAHUE, U3MEPEHUE, MOJIENb, SIBJICHUE.

dusuKa: mMarepus, aroM, 3JIEKTPOH, MPOTOH, HEUTPOH, WOH, HYKJIW], H30TOIHI,
PaMOAKTUBHOCTh, MOJICKYJIa, OJJCKTPUYCCKUN 3apsji, BEIISCTBO, Telo, 00beM,
arperaTHO€ COCTOSIHHE BEIeCTBa, a3, (pU3nuecKue BEIWYHHBI, SIUHMIIBI U3MEpPEHUS,
KOCMOC, IJIaHEeThI, 3Be3/bl, COJHIIE.



buonorus: ¢portocuntes, qpixanue, buocdepa.
['eorpadus: aTtmocdepa, ruapocdepa, MHUHEpabl, TOPHBIC MOPOJAbI, IOJIE3HbIE
HCKOIaeMbI€, TOTUJIMBO, BOJHBIC PECYPCHI.

9 KUIACC

BemecTBo M XMMHYeCKasi peaKkIus

[lepuoguueckuii 3akoH. Ilepuommueckass cucreMa XUMHYECKUX DSJIEMEHTOB
.M. MenneneeBa. CrpoeHHe aToMOB. 3aKOHOMEPHOCTM B M3MEHEHHM CBOWMCTB
XUMHUYECKUX DJIEMEHTOB NEPBBIX TPEX MEPUOJOB, KalMsl, KAJIbLUS M WX COCAUHEHUU
B COOTBETCTBUU C MOJIO)KEHUEM 3JIEMEHTOB B llepnoanyeckoil cCUCTEME U CTPOEHUEM HX
aTOMOB.

CtpoeHue BelecTBa: BUAbl XUMUYECKON CBSI3U. THUIIBI KPUCTATIINYECKUX PELIETOK,
3aBUCHMOCTh CBOWMCTB BEHIECTBA OT THUNA KPUCTAUIMYECKOM PpEIIETKH UM BUJA
XUMHUUYECKOM CBSI3H.

Knaccudukanus u HOMEHKJIaTypa HEOPraHMYECKMX BEIIECTB. XHUMHUYECKHE
CBOMCTBA BEIIECTB, OTHOCSIIUXCS K PA3IMYHBIM KJIacCaM HEOPraHUYECKUX COCTUHEHUM,
TEHETUYECKAs CBSI3b HEOPTaHUYECKUX BEIIECTB.

Knaccudpukamus  XUMUYECKMX  pEakUU MO  pa3IMYHBIM  [PU3HAKAM
(Mo 4yuciy U COCTaBY Y4YaCTBYIOIIUMX B PEAKIUM BEIIECTB, MO TEMIOBOMY 3 (dexTy,
M0 M3MEHEHUIO CTEMEHEW OKHUCICHUS XUMHUYECKHUX OJJIEMEHTOB, IO O0OpaTUMOCTH,
[0 y4acTHIO KaTaim3aropa). JK30- U JHJIOTSPMHUUYECKHE PEAKIIMH, TEPMOXUMHYCCKUE
ypaBHEHUS.

[Tonsitue o0 ckopocTH XuUMHUeckoi peakiuu. [loHsitue 00 00paTUMBIX
U HEOOpaTUMBIX XUMHYECKHX peakiusix. [IoHATHE O TOMOI€HHBIX W TIeTepOreHHBIX
peakuusix. Ilonsitue o karanuze. IloHsTHE O XMMHUYECKOM  PaBHOBECHM.
@DakTOpbl, BIMUSAIONIME HA CKOPOCTh XUMUYECKON PEAKIIMU U TMOJ0KEHUE XUMUYECKOTO
paBHOBECHS.

OKXHCIINTEIIEHO-BOCCTAHOBUTEIIHLHBIE peakuuu, AJIEKTPOHHBIN OanaHc
OKHCIIUTENbHO-BOCCTAHOBUTEIHHOUM peakiinu. COCTaBIEHUE YPABHEHHUI OKHCIUTEIIBHO -
BOCCTaHOBHTEJIBHBIX PEAKIINI C HCIIOJIh30BaHUEM METO/a SJIEKTPOHHOTO OajaHca.

Teopusi SJICKTPOJMTUYECKON JTUCCOLMALAM. OJIEKTPOJUTHI U HEDJICKTPOJIUTHI.
Katnonbl, aHuoHBL. MexXaHW3M JIUCCOUMAIMA BEIIECTB C PA3JIUYHBIMU BUJIAMHU
xuMu4yeckon cBsizu. CreneHnb aguccoruanuu. CUiabHbIE U c1a0ble AJIEKTPOIUTHI.

Peakuun moHHOro oOMeHa. YCJIOBHUS MPOTEKAHUS PEAKUUM HOHHOTO OOMEHa,
MOJIHBIE U COKPAIlICHHbIE MOHHBIE YpaBHEHUs peakiuii. CBONWCTBA KUCIIOT, OCHOBAaHUM
U COJIeH B CBETE MPEJCTABICHHUI 00 3JIEKTPOIUTHYSCKON auccormanun. KauecTBeHHbIE
peaKiuu Ha UOHBI. [IoHATHE O THAPOTIU3E COTIEH.

Xumuveckutl IKCHepuUMeHm:
O3HAaKOMJICHHE C MOJICISAMU KPUCTAUTMYECKUX PEHIETOK HEOPTaHMYECKHUX
BEIIIECTB — METAJUIOB U HEMETAJUIOB (rpaduTa U ajiMasza), CJIOKHBIX BEIIECTB (XJI0pHuaa



HATpPHsl), UCCIICNOBAHNE 3aBUCHMOCTH CKOPOCTH XMMHUYECKON PEaKIMy OT BO3JCHCTBUS
pa3nuuHBIX (AKTOPOB, HCCIIECIOBAHUE SJIECKTPONPOBOAHOCTH PACTBOPOB BEIECTB,
mpolecca JAUCCONMAIMA  KHUCIIOT, Menodeld M conedl (BO3MOYKHO HWCIOJIh30BaHUE
BHJICOMATEPHAJIOB), MPOBEACHUE OIBITOB, WLTIOCTPUPYIOMMUX IPU3HAKK TPOTEKAHUS
peakiuii HoHHOTO oOMeHa (oOpa3oBaHUE OcajiKa, BBIJICICHUE Tra3a, 00pa3oBaHUE BOJIbI),
OIBITOB, WIITIOCTPUPYIOIMIUX MPUMEPHI OKHUCIUTEIHHO-BOCCTAHOBUTEIIBHBIX PEaKIUl
(ropeHue, peakIMu pa3lIOKCHUsS, COCIAMHEHHS), paclo3HaBaHUE HEOPraHMYECKUX
BCIIIECTB C TIOMOIIbIO KAaY€CTBEHHBIX PEaKIIMi Ha MOHBI, pEeIICHUEe YKCIIEPUM CHTATbHBIX
3aj1ad.

Hemertannbl 1 MX coelMHEeHUs

O01ast XxapakTepucTHKa ranoreHoB. OCOOEHHOCTH CTPOEHUS aTOMOB, XapaKTEPHbIE
crenenu okuciaeHus. CTpoeHne U PU3n4ecKre CBOMCTBA MPOCTHIX BEIIECTB — FAJION€HOB.
XHWMHUYECKHME CBOMCTBA Ha mOpuMepe xjiopa (B3aUMOJIEWCTBHE C METaJUIaMH,
HEMeTauIaMy, 1enoyamu). Xnopoogopoa. CossiHas KUCIOTa, XUMUYECKUE CBOICTBA,
MOJIyYeHUe, IpuMeHeHne. J(eiicTBUE XJiopa U XJIOPOBOJIOPO/Ia HA OPraHW3M YEJIOBEKA.
Baxxneimue XJIOpUIbl U UX HaXOXKJICHUE B IPUPOJIE.

Ob6mas xapakrepuctuka 35eMeHToB VIA-rpynmbsl. OCOOEHHOCTH CTPOCHUS aTOMOB,
XapaKTEPHBIE CTETIEHH OKHCIICHHUS.

CrpoeHne M (U3HUECKHE CBOMCTBA MPOCTHIX BEIIECTB — KHUCIOPOAA U CEPBL
AnnotpornHble MoIM(UKAIMKM KUCIOpPOAA M cepbl. XUMHYECKUE CBOMCTBA CEPBI.
CepoBogopon, crpoeHue, puznueckue W XuMuUueckue cBorcTBa. OKCHABI Cepbl Kak
MPEICTABUTENIN KHUCIOTHBIX OKCUAOB. CepHasi KHUCIIOTa, (PU3NYECKHME U XHUMHUYECKUE
CBOICTBa (00IIME KaK MPEeICTaBUTENS Kilacca KUCIOT U crienupuyeckue). XUMUUYECKUe
peaxkuuu, JeXallie B OCHOBE MPOMBILIIEHHOTO CI0oc00a MOJy4YEeHHs] CEPHOM KHUCIIOTBHI.
[Tpumenenne. Conau CcepHOM KHUCIOTHI, KAaueCTBEHHAs peakius Ha Cynb(aT-HOH.
Haxoxnaenue ceppl W €€ COCNMHEHUNW B MpHUpoJie. XUMHYECKOE 3arpsi3HEHHE
OKpYKaroIled Cpellbl COEAUHEHUSMU cepbl (KUCIIOTHBIE TOXKAM, 3arpsA3HEHUE BO3AyXa
Y BOJIOEMOB), CIIOCOOBI €ro Mpe10TBPACHUS.

Obmas xapakrepuctuka 3aeMeHToB VA-rpynmbl. OcoOOEHHOCTH CTPOSHHS] aTOMOB,
XapaKTEPHBIE CTEIIEHH OKHCJICHHUS.

A30T, pacmpocTpaHeHHWe B MpUpoAe, (PU3NUECKHE U XUMHYECKHE CBOMCTBA.
KpyroBopotr azora B mpupoae. AMMuak, ero (u3NYeCKue U XMMUYECKUE CBOICTBA,
NOJIy4YE€HUE U IPUMEHEHUE. Comu aMMOHMUS, 170:¢ dusnyeckue
U XMUMHYECKUE CBOWCTBA, NMpuMeHeHne. KauecTBeHHas peakuuss Ha WOHBI aMMOHUSL
A3OTHast KUCIIOTa, €€ MOoJIydeHue, (PU3NYecKue U XMMHUYECKHE CBOMCTBa (00IIME Kak
IPEICTaBUTENS Klacca KUCIIOT U cneuuduueckue). McnonbzoBaHue HUTPATOB U COJEr
aMMOHHSA B KauecTBE MHHEpAIbHbIX YyAOOpeHHi. XUMHUECKOe 3arps3HeHHE
OKpY>Karollel cpelibl COEAMHEHUAMM a30Ta (KUCIOTHBIE TOXKIH, 3arpsi3HEHHE BO3/1yXa,
MOYBHI U BOJIOEMOB).

®ochop, ammorponHbie Momudukanuu ¢ocdopa, puzmUeckue U XUMHUYECKUE
coiictBa. Okcun dochopa (V) u dochopHas kucimora, GU3NIECKHE U XUMUICCKUE



cBoiicTBa, monydenue. lcmonp3oBanue (ocharoB B KauyecTBE MHMHEPAIbHBIX
yI0OpEeHUiA.

O6mas xapakrepuctuka saeMeHToB IVA-rpynmnbel. OcOOEHHOCTH CTPOCHUS AaTOMOB,
XapaKTEpHbIE CTENIEHN OKUCIICHUS.

VYrnepoa, aioTponHble MOAU(PUKAIIUHI, PAaCIPOCTPaHEHUE B IPUPOAE, (pu3nuecKue
U XuUMHueckue cBoicTBa. AacopOuus. Kpyrosopor yriepona B mpupoge. Okcuisl
yriaepona, ux (pu3NYecKue U XMMHUYECKHE CBOMCTBA, JACUCTBUE HA KUBbIE OPraHU3MBI,
NOJydYeHHUEe U MPUMEHEHHE. OKOJOIMYeCKHE MpOoOJIeMbl, CBSI3aHHBIE C OKCUIOM
yraepoaa (IV), rumoresa Ti00aqbHOTO TMOTEIICHUS KJIMMAaTa, MAapHUKOBBIA A()QEKT.
VYronpHas KHACIOTa U €€ CONM, UX (PU3NUECKHe W XMMHUYECKHE CBOMCTBA, MOIydeHHUE
u npumenenue. KaudecTBeHHast peakuuss Ha KapOoHar-uoHbl. Hcnonb3oBaHue
KapOOHATOB B OBITY, MEAUIIMHE, TPOMBIIINIEHHOCTH U CEJIbCKOM XO35IHCTBE.

[lepBoHauanbHble MOHATHA 00 OpPraHUYECKUX BEIIECTBAX KaK O COEIMHEHUSIX
yriaepona (MeTaH, 3TaH, 3THJIEH, alleTUJICH, 3TAaHOJ, TJHUIEPUH, YKCYCHas KHCIIOTa).
[TpupoaHbIe HCTOUHUKH YTIIEBOAOPOAOB (YT OJlb, MPUPOAHBIN a3, HEPTh), MPOIYKTHI UX
nepepaboTku (OCH3UH), KX POJIh B OBITY U MTPOMBITIUICHHOCTH.

[TonsiTue 0 OMONOrMUYECKN BAXKHBIX BEIECTBAX: JKUpaX, OelKaX, YriieBoJax — U UX
pOM B KU3HU 4eloBeKa. MarepHalbHOE €IMHCTBO OPraHMYECKHMX M HEOPraHUYECKHX
COCIMHECHUM.

Kpemuuii, ero ¢gusuyeckne 1 XMMHUUYECKUE CBOWMCTBA, MOJIYyYEHUE U MPUMEHEHUE.
CoenuHenust kpemHusi B npupoje. Oo0mme npeacraBienus o0 okcuae kpemuus (1V)
U KpemHHeBOM kuciore. CuHIMKaThl, HUX HCIOJIb30BaHUE B OBITY, MEIUIMHE,
IPOMBILUIEHHOCTH. BakHeliue cTpouTenbHbIE MaTepHAaJIbl: KEpaMUKa, CTEKIIO, IEMEHT,
oeroH, kene300eToH. I[IpoGrembl 0€30MaCHOTO HWCMOJIB30BAHUS  CTPOUTEIBHBIX
MaTepUaioB B IOBCEIHEBHOM JKU3HH.

Xumuueckuu 3KCnepumMenm:

U3y4eHHUe O0Opa3I0B HEOPraHUYECKUX BEIIECTB, CBOWCTB COJISHOW KHUCJIOTHI,
IIPOBEJICHNE KAYECTBEHHBIX PEAKIMil Ha XJOPUA-MOHBI M HAOJIIOJIEHHWE MPU3HAKOB HMX
NPOTEKaHUs, OMBITHI, OTpa)karolne (U3NYECKUEe U XUMHUYECKHE CBOWCTBA TaJOr€HOB
U UX COEIUHEHUN (BO3MOXKHO HCIIOJIb30BAHUE BUAEOMATEPUATIOB), O3HAKOMJICHUE
c oOpasnamMu XJOpUIOB (TaJOre€HUA0B), O3HAKOMJIEHHWE € oOpa3laMHu cepbl U €€
COEAMHEHUSMU (BO3MOYXKHO MCIOJIb30BaHUE BUICOMATEPHAIIOB), HAOIIOEHUE IIpoLiecca
O0yrMBaHUA caxapa MoJ JeHCTBUEM KOHUEHTPUPOBAHHOW CEPHOI KHCIOTHI, U3y4EHUE
XUMHUYECKUX CBOMCTB pa30aBICHHOW CEPHON KHCIOTHI, MPOBEAECHUE KaueCTBEHHOMU
peakuuu Ha cyab(ar-uoH W HAOIIOJEHUE MPU3HAKA €€ MPOTEKaHUs, O3HAKOMIICHHE
c (uU3MYECKUMHU CBOMCTBaMH a30Ta, Qocdopa M UX COEIUHEHHH (BO3MOXKHO
MCIIOJIb30BaHUE BHJIEOMATEPHANIOB), 0Opa3namMu a3zoTHBIX U (HOCHOPHBIX YHAOOpEHMUIA,
nojydyeHue, coorpaHue, paclo3HaBaHUE U HM3YYEHHE CBOWCTB aMMHUaKa, IPOBEACHUE
KayeCTBEHHbIX peaklui Ha MOH aMMOHHUA U (ochaT-uOH U U3ydEHHE NMPU3HAKOB UX
MIPOTEKAHUS, B3aUMOJCHCTBUE KOHLIEHTPUPOBAHHOM Aa30THOW KHCIOTBI C MEIbIO
(BO3MO’KHO MCIOJIb30BaHUE BUAEOMATEPUATIOB), U3YYEHHE MOJEIEH KPUCTALINYECKUX



pemeTok anmasa, rpadura, (ymuiepeHa, O3HAKOMIIEHHE C TPOIECCOM ancopOIuu
PAcCTBOPCHHBIX BEIIESCTB AKTHBHPOBAHHBIM YIJIEM W YCTPOMCTBOM IPOTHBOIasa,
NOJTy4YCeHUE, COOMpaHWe, PACMO3HABaHWE WM W3YyYCHUE CBOWCTB YIVIEKUCIIOrO Trasa,
IIPOBE/JICHUE KAYCCTBCHHBIX pEaKIMid Ha KapOOHAT M CHJIMKAT-HOHBI M HW3YYCHHE
NPU3HAKOB WX  MPOTCKAHWS, O3HAKOMJICHHE C  MPOAYKIUEH  CHIMKATHOU
NPOMBIIIUICHHOCTH, PEIICHUE OJKCIICPUMEHTAIBHBIX 33amad 1o Teme «BakHemme
HEMETAJUTBI M IX COSAMHCHHSI.

MeTalJibl M UX COETUHECHUS

OO0mast xapaKTepuCTUKa XUMUYECKUX DJIEMEHTOB — METAJVIOB HA OCHOBAHHMH HX

nonoxkenus: B [lepuoguueckoit cucreMe xumuueckux sneMeHtoB [[.M. MenneneeBa u

cTtpoeHust atomMoB. CTpoeHHE METaIOB. MeTtajimueckas CBsI3b M MeETaJUIMYecKas
KPUCTAJUIMUECKAsT pEelIeTKa. JIEKTPOXUMUYECKUM psif  HaAMpsHKEHUH  METallIoB.
duznyeckre 1 XUMHUYEeCKue CBOMCTBA MeTa/IoB. O01IKe clIocoObl MOTYyYEHUS METAILIOB.
[ToHsiTHE O KOPPO3UH METAILIIOB, OCHOBHBIE CIIOCOOBI 3aIUTHI KX OT KOppo3uu. CriiaBbl
(ctanp, 4yryH, AIOpaTIOMUHUN, OPOH3a) U UX IPUMEHEHHUE B OBITY U MPOMBIIIICHHOCTH.

[[lenouHble MeTaUIbl: MONOXKEHHE B lleprognueckoll CHUCTEME XUMHUYECKHUX
anemeHtoB J[.MI. MeHnneneeBa, CTPOCHHME HUX aTOMOB, HAaxOXJAEHUE B MPUPOJIE.
dusznueckre M XUMUYECKHE CBOMCTBa (Ha mpuMepe HaTpusg U Kanus). OKCUabl
Y TUAPOKCUABI HATpUs U Kanus. [[puMeHeHne NeN0YHbIX METAIUIOB U UX COCTMHEHUN.

[I{erouHO3EMENBHBIE METAIUIBI MAarHUK M KalnbLUW: TTOJIokeHUE B leproanueckoit
cucreme xuMuieckux snemMenToB .M. MenaeneeBa, CTpOEHHUE UX aTOMOB, HAXO0KJICHUE
B npupone. Pusznueckue U XMMHUYECKHE CBOMCTBA MAarHus M Kajblusd. BaxHeunine
COCJIMHEHUS KabIlus (OKCHJ, TUIPOKCHH, COJH). JKECTKOCTh BOJBI U CIIOCOOBI €€
YCTPAHEHUS.

AmomuHuii: nonoxenue B Ilepuonnyeckoil cucTeMe XHUMHUYECKUX 3JIEMEHTOB
.. MenneneeBa, CTpOEHHME aroma, HaxOXIeHUEe B mnpupone. Dusznveckue u
XUMHUUYECKHUE CBOMCTBAa alOMUHUS. AMQOTEpHbIE CBOWCTBA OKCHIA U THIPOKCHIA
AIIFOMUHHS.

Kenezo: mnonmoxkenune B Ileppoandeckol cHUCTEME XUMHUYECKUX JJIEMEHTOB
JAWN. Menneneesa, CcTpoeHHE aroma, HaxOXAeHUEe B npupone. DPusndeckue
U XUMHUYECKHE CBOMCTBA kene3a. Okcuabl, ruipokcuibl U conu xenesa (II) u xenesza
(IIT), nx cocTaB, CBOMCTBA U MOJTYyYCHHUE.

Xumuueckuil SKCnepumeHm.

O3HAaKOMIICHHE C 00pa3liaMi METAJUIOB M CIUIABOB, UX (DM3UYCCKUMHU CBOMCTBAMHU,
U3ydeHHE  PE3yJbTaTOB  KOPPO3UHM  METaUIOB  (BO3MOXKHO  HCIOJIb30BaHHE
BUJICOMATEPUAJIOB), OCOOCHHOCTEH B3aMMOCHCTBUS OKCH/IA KAIBIIUS U HATPHSI C BOIOM
(BO3MOYKHO HCIIOJIb30BAaHKUE BUACOMATEPHAIIOB), HCCIICAOBAHUE CBOUCTB KECTKOM BOJIBI,
npolecca TOPEHus JKee3a B KUCIOPpo/ie (BO3MOXKHO HCIOIb30BaHUE BUICOMATEPHAIIOB),
NPU3HAKOB MIPOTEKaHMS KAYECTBEHHBIX PEAKIINi Ha MOHBI (MarHusi, KaJbIns, aTFOMHHHI,
muaka, skeneza (1) m xemeza (I1), megu (I1), HaOmoaeHNe W omHMcaHWE IMPOIECCOB



OKpallMBaHU IJTAMEHU MOHAMU HATpUs, Kaaus U KaubLUs (BO3MOXHO HCIIOJIb30BAHUE
BUJIEOMATEPUAJIOB), HCCIEIOBaHUE aM(OTEPHBIX CBOWCTB THIPOKCHAA ATFOMUHHUS
TUAPOKCHJA LIMHKA, pEUIEHHE SKCIEPUMEHTAIbHBIX 3anad no Teme «Baxkneitmmue
METaJJIbl U UX COCTUHEHUSD.

XuMHuS ¥ OKpYyKAKOUIAs cpeaa

BemectBa u Marepuansl B IOBCEIHEBHOM JKW3HM 4YeJoBeKa. be3omacHoe
UCIOJb30BaHUE BEHIECTB M XMMHMUYECKUX peakiuii B ObiTy. IlepBas mnomours
IPU XUMHUYECKHUX 0’KOTraX U OTPABICHUSX.

XVWMHUECKOE 3arpsi3HEHUE OKpYXarollled cpenbl (MpeAesibHas JOmycTUMAast
KoHleHTpalus BemectB (nanee — IIJIK). Ponb xumMuu B pemieHuM 3KOJOTMYECKHUX
pooJIeM.

Xumuueckuil SKChepumeHm:
M3ydeHHe oOOpa3loB MaTepHaioB (CTEKJIO, CIJIaBbl METAJIOB, IOJMMEPHbBIE
MaTepHalIbl).

Mesicnpeomemmuvie cesa3u

Peaymzanus MeXnpenMeTHBIX CBSI3€M NIpU  M3y4EHMM XUMUH B 9 Kiacce
OCYILIECTBIIIETCS YEPE3 UCIIOJI30BAHUE KAK OOIIMX €CTECTBEHHO-HAYYHBIX TIOHITHI, TaK
W TIOHSATHUH, SIBISAIOIIMXCA CUCTEMHBIMU IS OTICIBHBIX IPEIMETOB ECTECTBEHHO-
Hay4HOI'0 IUKJIA.

OO01111e ecTeCTBEHHO-HAYUHbIE TOHATHS: Hay4YHbIN (DaKT, TUIIOTE3a, 3aKOH, TEOPHS,
aHallu3, CHUHTE3, KiIacCU(pUKalus, MEPUOJUYHOCTb, HAONIO/IEHUE, SKCIIEPUMEHT,
MOJIEIMPOBaHUE, U3MEPEHUE, MOJEJb, SBJICHHUE, MAPHUKOBBIA 3PQPEKT, TEXHOJOTHS,
MaTepuabl

dusuka: mMaTepusi, aToM, 3JEKTPOH, MPOTOH, HEUTPOH, MOH, HYKJIHWJ, H3O0TOIIbI,
PaaOaKTUBHOCTh, MOJIEKYNA, YJIEKTPUUYECKUN 3apsifi, MPOBOJAHUKH, MOJIYIIPOBOIHUKH,
JUAJIEKTPUKH, (POTOJIEMEHT, BEUIECTBO, TENO, 00BEM, arperaTHOE COCTOSIHUE BEILIECTBA,
ra3, pacTBOp, PAacTBOPHUMOCTb, KpPHUCTA/NIMYECKas pelieTKa, CIUIaBbl, (U3HUecKue
BEJIMYMHBI, E€AUHULBI W3MEPEHUs, KOCMHUYECKOE IPOCTPAHCTBO, IUIAHETHI, 3BE3.BI,
Counnre.

buonorus: ¢orocuHTe3, JAbIxaHue, Ouocdepa, HSKOCUCTEMA, MUHEPAIbHbIE
yA00pEHMs, MUKPO3JIEMEHTBI, MAaKPOIJIEMEHTBI, TUTATENIbHbIE BEILIECTBA.

I'eorpagus: atmocdepa, ruapocdepa, MUHEpabl, TOPHbIE MOPOJBI, IOJE3HBIE
MICKOIIA€MBbI€E, TOIUIMBO, BOJHBIE PECYPCHI.



INJIAHUPYEMBIE PE3YJIBTATBI OCBOEHUSA ITPOI'PAMMBI 11O XUMHUHN
HA YPOBHE OCHOBHOI'O OBHIEI'O OBPA3OBAHUA

N3ydeHue XuUMUM Ha ypOBHE OCHOBHOTO OOIIEro o0Opa3oBaHUsSI HAIMpPaBICHO
Ha JIOCTIDKEHHE OOYYaroNIMMUCS JIMYHOCTHBIX, METAlPEAMETHBIX M MPEIMETHBIX
pE3yJIbTaTOB OCBOCHHS y4eOHOTO TpeMeTa.

JIMHHOCTHBIE PE3YJIBTATBI

JIMYHOCTHBIE Pe3yJIbTaThl OCBOCHHUS IPOTPaMMBbl OCHOBHOT'O OOIIIET0 00pa3oBaHMSI
JOCTUTAIOTCS B XOJC¢ OOydYEHHUS XMMHH B EIWHCTBE Y4eOHON W BOCIHMTATEIBHOM
JeSITEJIBHOCTA B COOTBETCTBUHU C TPATUIIMOHHBIMU POCCUHCKUMU COIIMOKYJILTYPHBIMU U
JyXOBHO-HPaBCTBEHHBIMH IICHHOCTSIMU, IPHUHATHIMHU B OOIIIECTBE MPaBUIAMH U HOPMaMH
MIOBEJICHUS M CITOCOOCTBYIOT IMPOIIECCaM CaMOITO3HAHUS, CAMOPA3BUTHS M COIIMATTU3AIIUN
00y4aromuXxCsl.

JIMYHOCTHBIE PE3yJIbTaThI OTpaXaroT TOTOBHOCTh 00 yJaroIuXxcs
PYKOBOJICTBOBATLCSI CHCTEMOM ITO3UTHUBHBIX IIEHHOCTHBIX OPHCHTAIIMA W PaCIIUPCHHE
OIBITA JICATEIILHOCTH HA €¢ OCHOBE, B TOM YHCJIC B YaCTH:

1) naTpHOTHYECKOr0 BOCUTAHHA:

LEHHOCTHOI'O OTHOLIEHUS K OTEYECTBEHHOMY KYJIbTYPHOMY, HCTOPHYECKOMY
U HAyyHOMY HaCIEAWI0, TNOHUMAaHUs 3HAUYECHHUS XUMHUYECKOM HAyKu B KU3HU
COBPEMEHHOI'0  0O0IlEeCcTBa, CIOCOOHOCTH BIAJETh JOCTOBEPHOM HH(Opmaruei
O TMEpENOBbIX JOCTHKEHUSX M OTKPBITHSIX MHPOBOM M OTEYECTBEHHOW XUMUH,
3aMHTEPECOBAHHOCTU B HAyUHBIX 3HAHUSIX 00 yCTPONCTBE MUpa U OOLIECTBA;

2) TPAKAAHCKOr0 BOCIIMTAHMSA:

IpPEAICTABIECHUS O COIHATbHBIX HOpMaX U MPaBHIaX MEXINYHOCTHBIX OTHOLICHHM
B KOJUIEKTHBE, KOMMYHHKATHBHOM KOMIICTEHTHOCTH B OOIIECTBEHHO OJIE3HOM, YIeOHO-
UCCIIEI0BATEIbCKON, TBOPYECKOM W APYIMX BHAAX JIEATCIBHOCTH, T'OTOBHOCTH
K pa3HOOOpa3sHON COBMECTHOW  JCSATENbHOCTH TP  BBIOJHEHHH  y4EOHBIX,
MO3HABATE/IbHBIX 3a/1a4, BBHITIOJIHEHUH XUMHUYECKUX IKCIICPUMEHTOB, CO3JIaHUN YICOHBIX
NPOEKTOB, CTPEMJICHHS K B3aMMOIOHHMAHHWIO W B3aMMOIIOMOIIM B IPOIIECCE STOM
y4eOHOM IeATEIbHOCTH, TOTOBHOCTH OIICHMBATh CBOE IMOBEACHHUE W IOCTYIIKH CBOUX
TOBApHIICH C TMMO3UIMH HPABCTBEHHBIX M IIPABOBBIX HOPM C YYETOM OCO3HaHUS
TIOCJIC/ICTBHH MTOCTYITKOB;

3) HEHHOCTH HAYYHOT 0 O3HAHUS

MHPOBO33PEHYECKUX IPEACTABICHUA O BEHIECTBE W XHMHUYECKOM pPEAKLHH,
COOTBETCTBYIOIIUX COBPEMEHHOMY YPOBHIO PAa3BUTHUS HAYKH M COCTABJISAIOIIMX OCHOBY
JUIsl TIOHMMAHMSI CYIIHOCTM HAay4YHOM KapTHUHBI MUpA, MPEACTABICHUN 00 OCHOBHBIX
3aKOHOMEPHOCTSIX PA3BUTHUS MPUPOABL, B3AMMOCBA3IX UYEJIOBEKA C NMPUPOJHON CpENow,
O POJIM XMMHHU B ITIO3HAHUU ITUX 3aKOHOMEPHOCTEN;



MMO3HABATEILHBIX MOTHBOB, HAMPABICHHBIX HA TOJYYCHHE HOBBIX 3HAHUU
10 XUMHH, HEOOXOIMMBIX I OOBSICHEHHS HA0JII0TaeMBIX IPOIIECCOB U SBIICHUI;

MO3HABaTEIbHOM, WH(MOPMAIIMOHHON W YMTATENhCKOM KYJIbTYpbl, B TOM YHCIIE
HABBIKOB CAMOCTOSITEIbHONU paOOThl C YU€OHBIMU TEKCTaMU, CIIPABOYHOMN JTUTEPATYypPOH,
JIOCTYITHBIMHU TEXHUYECKUMU CPEJICTBAMU MH(GOPMAIIMOHHBIX TEXHOJIOTUI;

uHTEpeca K OOY4YeHHI0O U TIO3HAHUIO, JIFOOO3HATETBHOCTH, TOTOBHOCTH
U CIIOCOOHOCTH K caM000pa30BaHUIO0, MPOSKTHON U MCCIEN0BATEIbCKON AEATEIHHOCTH,
K OCO3HAaHHOMY BBIOOPY HAIIPABIICHHOCTH M YPOBHS OOYUCHHSI B TAJTbHEUIIIEM;

4) popMupoBaHUS KYJbTYPHI 3/10POBbSI:

OCO3HAHMS LIEHHOCTH KW3HHU, OTBETCTBEHHOI'0 OTHOIUEHUS K CBOEMY 3/10POBBIO,
YCTAaHOBKHU Ha 37J0POBBIA 00pa3 ®U3HHU, OCO3HAHUS MOCIEICTBUM U HEMPUAITHUS BPEIHBIX
OpuUBbIYEK (YMOTpPEeOJeHHs] aJKOroJisd, HApKOTHUKOB, KYypeHHs), HE0OXOAUMOCTH
coOo/ieHus1 mpaBuil O€30MacHOCTU MpH OOpalleHUH C XUMHUYECKHMMH BEIIeCTBaMU
B OBITY U peajbHOU KU3HHU;

5) Tpy10BOro BocHUTAHMA:

MHTEpeca K MPAKTUYECKOMY M3Y4YCHHIO Mpodeccuid M Tpyda pas3iIudHOro poja,
YBOKEHUE K TPYAy U pe3yibTaraM TPYIOBOH JEATENBHOCTH, B TOM YHCJIE HA OCHOBE
NPUMEHEHUS MPEAMETHBIX 3HAHUM MO XMMHH, OCO3HAHHOTO BbIOOpA MHJMBUIYaTbHON
TPACKTOPUU MPOJOJDKEHUS OOpa3OBaHMSI C YYETOM JIMYHOCTHBIX HHTEPECOB
U CHOCOOHOCTM K XHMMHH, OOIECTBEHHBIX HHTEPECOB M MOTPEOHOCTEH, YCHEMIHOW
npoecCUOHANbHOW AESITENbHOCTH M Pa3BUTHS HEOOXOAMMBIX YMEHHUM, TOTOBHOCTh
allarTHpOBaThCs B IPO(ECCUOHATIBHON CPELIE;

6) PIKOJI0OrH4eCKOro BOCIIUTAHMS

AKOJIOTHYECKHU IIeTIECO00Pa3HOTr0 OTHOIIEHUSI K MPUPOAEC KaK WUCTOYHUKY KU3HH
Ha 3emJie, OCHOBE €€ CYIIECTBOBAHUSI, TOHUMAHMS LIEHHOCTH 3/I0POBOT0 M 0€3011acHOr0
oOpa3a >KW3HM, OTBETCTBEHHOI'O OTHOIIEHHUSI K COOCTBEHHOMY (DU3HUYECKOMY
U TICUXUYECKOMY 3JI0POBBIO, OCO3HAHUS IEHHOCTH COOJIIOCHUS TpaBUil 0€30MacHOTO
MOBEJICHUS MPU pabOTE C BEIIECTBAMHU, a TAKKE B CUTYaIUAX, YTPOKAIOIIUX 30POBbIO
U KU3HHU JIIOJICH;

CIIOCOOHOCTH MPUMEHSATh 3HAHUA, IMOJydaeMble TIPU HM3YYCHHH XHMUHU,
JUISL PEIICHUs 3a7a4, CBA3AHHBIX C OKPYXKAIOLIECW NPUPOJHONM CPEHOM, MOBBIIICHUS
YPOBHS 3KOJIOTHYECKON KYIBTYpPbhI, OCO3HAHUS TJI00ATBHOTO XapaKTepa AKOJOTHUYECKUX
po0JIeM U IMyTeH WX PEIICHUS MTOCPEICTBOM METO0B XUMUH;

AKOJIOTUYECKOTO MBIIUICHUS, YMEHUSI PYKOBOJICTBOBAThCS UM B MO3HABATEJIHHOM,
KOMMYHUKATHUBHON U COLIMAIIbHOM MPAKTHUKE.

METAINIPEIMETHBIE PE3YJ/IbTATBI

B COCTaBe METanpeAMETHBIX  pPE3yJIbTaTOB BBIJICTSIIOT ~ 3HAYMMBbIE
JU1s1 (popMUpOBaHUST MUPOBO33PEHUS OOIIIEHAYYHBIE MOHATHS (3aKOH, TEOPUS, MPUHIINII,
runoresa, Gakrt, cUcTeMa, IMpoLEecC, SKCIEPUMEHT U JAPYroe), KOTOpble UCIONb3YIOTCS



B €CTECTBEHHO-HAy4YHBIX YUEOHBIX MPEIMETaX U MO3BOJISIIOT HA OCHOBE 3HAHUN U3 ITUX
npeaMeToB (OPMUPOBATH MPEJACTABICHUE O LIEJIOCTHOW HAay4YHOM KapTUHE MUpa,
U yHUBEpcaJbHble YydeOHble JeHCTBUS (ITO3HABAaTENIbHbIE, KOMMYHUKAaTUBHBIC,
PEryJIsATUBHBIE), KOTOpBIE o0ecneunBaoT ¢dbopMupoBanue TOTOBHOCTH
K CAMOCTOSITEIbHOMY TUTAHUPOBAHMIO M OCYIIECTBIICHUIO YU€OHOU e TEIIbHOCTH.

Ilo3HaBaTebHbIC YHUBEPCAJbHbIC Y4eOHbIC IelCTBHUSA
ba3oBrbie jiornyeckue 1eicTBus:

YMCHHUC HUCIIOJIb30BATH IMPHCEMBI JIOTUYCCKOI'O MBIIJICHUA IIPU OCBOCHUU 3HAHUM:
pPaCKpbIBaTb CMBICII XHMHYCCKHX MMOHSTUMN (BLII[GJ'IS[TI) HNX XapPaKTCPHBIC IIPHU3HAKH,
yYCTaHaBJIMBATh B3aMMOCBA3b C JPYIMMU HOH?ITH?IMI/I), HUCIIOJIb30BaTh ITOHATHUA
Uis OOBSCHEHUS OTAETbHBIX (PAKTOB U SIBJICHHM, BbIOMpATh OCHOBAHHS M KpPUTEPUU
JJIA KHaCCI/I(I)I/IKaLII/II/I XUMHNYECKUX BCIIECCTB N XHMMHUUYCCKHNX peaKuHﬁ, YCTAaHAaBJINBATb
MNPUYNHHO-CJIICICTBCHHBIC CBA3U MCKIY 00BbEKTAMU HU3Yy4YCHUA, CTPOUTH JIOTMYCCKHC
pacCyKaACHUA (I/IHI[YKTI/IBHBIG, ACAYKTHUBHBIC, 11O aHaJ'IOFI/II/I), IMPOBOJUTL BBIBO/IbI
1 3aKJII0YCHMS;

YMCHUC IMPUMCHATD B mponecce [IO3HAHUA TIOHATHUA (HpGI[MeTHBIC
u MeTaHpCI[MCTHBIC), CHUMBOJIMYECKUEC (3HaKOBBIC) MOJCJIM, HCIIOJIb3YCMbBIC B XHMWH,
Hp606p330BBIBaTB IMUPOKO MPHUMCHACMBIC B XHMMHHU MOACIIBHBIC IIPCACTABIICHUA —
XUMUYECKUN 3HAK (CUMBOJI 3JIEMEHTA), XUMHUUYECKast popMyJia U ypaBHEHUE XUMHUYECKOU
pPC€aKkn — IIpHU PCIICHUHU y‘le6HO-H03HaBaT€J'IBHBIX 3a71a4, ¢ y4C€TOM 3THUX MOJCIbHBIX
HpCI[CTaBJ'ICHI/Iﬁ BbIABJIATE M XAPAKTCPHU30BATH CYIICCTBCHHBIC ITPHU3HAKH H3Yy4YaCMbIX
OOBEKTOB — XUMHUYECKHUX BEIIECTB H XUMHUYCCKHUX pCaKHHﬁ, BBISIBJISATDH O6H_II/I€
3aKOHOMCPHOCTH, IPHUYMHHO-CICACTBCHHLIC CBA3M MW IIPOTHUBOPCYHA B H3YYACMbIX
nmpomneccax v ABJIICHHUAX.

ba3oBble ucciaenoBarebCKHe 1eHCTBHSA.

YMEHHE MCIIOIb30BaTh IIOCTABJICHHBIE BOMNPOCHI B KAayeCTBE WHCTPYMEHTA
MO3HAHUS, a TAKKE B Ka4eCTBE OCHOBBI I (DOPMHUPOBAHUS THIOTE3BI MO IMPOBEPKE
MIPAaBUJIbHOCTU BBICKA3bIBAEMBIX CYKICHHUM;

npuoOpeTeHrne OmbiTa 10 IUIAHUPOBAHWIO, OpraHU3alMd W IPOBEACHUIO
YUCHHYECKUX IKCIIEPUMEHTOB, YMEHHE HAaOJII0/1aTh 3a X0JI0M IIpoliecca, CaMOCTOSTEILHO
MIPOTHO3UPOBATH €T0 Pe3yibTaT, HOPMYIUPOBATH 00OOIICHHS U BBIBOIBI IO PE3yIbTaTaM
MPOBEJICHHOT O OMbITA, UCCIIEOBAHMS, COCTABIISATh OTYET O MPOEIaHHON padoTe.

Pabora ¢ undpopmanmeit:

yYMEHHE BBIOMPaTh, aHAIM3UPOBATH U MHTEPIPETUPOBATH HHGOPMAITUIO PA3TMUHBIX
BUJIOB U (OpM TIPENCTaBICHHUS, TMOIYy4aeMYI0 W3 pa3HbIX HCTOYHUKOB (HAy4YHO-
MOMYJISIPHAST JIMTEpATypa XUMUYECKOTO COJEPKAHUs, CIIPAaBOUYHbIE MOCOOHS, PECYPCHI
NuTepHera), KpPUTUYECKHM  OLIEHUBATh MPOTUBOPEUYMBYID U  HEJOCTOBEPHYIO
uH(dOpMaInio;



yMEHHE TMPUMEHATh pPA3IUYHBbIE METOABl M 3alpoChl MPH IOHCKE M OTOOpe
uH(GOpMaAIUU U COOTBETCTBYIOIUX JAaHHBIX, HEOOXOJUMBIX JIJIsl BHIITOJHEHUS Y4€OHBIX
Y TIO03HABaTENbHBIX 3aJlad OINPEACIICHHOIO THUIIAa, MPUOOPETEHHE OIbITa B 00JAacTH
UCIOJIb30BaHUsl ~ MH(OPMAIIMOHHO-KOMMYHUKATUBHBIX  TEXHOJOTMH,  OBJIAJICHUE
KyJbTYpPOU aKTUBHOT'O HCIIOIb30BAaHUS PA3JIMYHBIX IOMCKOBBIX CUCTEM, CAMOCTOSATEIBHO
BBIOMpATh ONTUMAIbHYIO (POpMYy MpeacTaBiIeHUS HH(OpPMAIMU U WILIIOCTPUPOBATH
pelaeMble 3a/1a4u HECJIOKHBIMU CXeMaMu, JuarpaMMaMu, IpyruMu popmamMu rpapuku
1 UX KOMOMHAILIUSIMU;

YMEHHE  UCHOJb30BaTh M aHAIM3UpoOBaTh B Ipolecce  yueOHOU
U HCCIEIOBATEIbCKON JAESITeIbHOCTH WH(OPMALMIO O BIHUSHUU MPOMBIIUIEHHOCTH,
CEIBCKOr0 XO35IMCTBA ¥ TPAHCIIOPTA HA COCTOSIHUE OKPYNKAKOIIEH TPUPOIHON CPEJIBL.

KoMMmyHMKAaTHBHBbIE YHHUBEPCAJIbHbIE Y4eOHbIe JIeMCTBUA:

yMEHUE 33a7aBaThb BOMPOCH! (B XOje Auanora u (Win) JUCKYCCUHU) MO CYILIECTBY
o0CyXJ1aeMOil TeMbI, (POPMYIUPOBATH CBOU MPEIOKEHUS OTHOCUTEIHLHO BBIMOIHEHUS
MPEJIOKEHHOM 3aa4H;

IpUOOPETEHUE OMbITa MPE3CHTAIMU PEe3yJIbTAaTOB BBIMOJIHEHUS XUMHYECKOTO
HKCIIEpUMEHTa (JJAOOPAaTOPHOTO OIbITa, JIAOOPATOPHON pabOThl MO HCCIIEIOBAHUIO
CBOICTB BEIIECTB, Y4EOHOTO MIPOEKTA);

3aMHTEPECOBAHHOCTH B COBMECTHOM CO CBEPCTHUKAMHM  I0O3HABATEJIBbHOU
U UCCIE0BATENBCKOM JEATENbHOCTU MPU PEIICHUN BO3HUKAIOIIUX MPOOJEM Ha OCHOBE
ydeTa OOIIMX MHTEPECOB M COTJIacOBaHUs MO3ULUN (00CyXkAeHUs, OOMEH MHEHUSIMH,
«MO3TOBBIE€ IITYPMbI», KOOPAUHALMSA COBMECTHBIX NEHCTBUM, OINPENEICHUE KPUTEPUEB
10 OLIEHKE KaueCTBa BBIMOJIHEHHOW paOdOTHI U APYTHUE);

PeryasiTuBHbIC YHUBEpPCAJIbHbIC Y4eOHbIE HEHCTBUSA:

YMEHUE CaMOCTOSTENIbHO OMNPENeNATh LU JACSITeNbHOCTH, IJIAHUPOBAT,
OCYILIECTBIISATh, KOHTPOJMPOBATh M TIPU HEOOXOAUMOCTH KOPPEKTHUPOBATH CBOIO
NeSTeNbHOCTh, BbIOMpaTh HauOonee >PQPEKTUBHBIE CIMOCOOBI pEIIeHUS Y4eOHBIX
U TIO3HABATEIbHBIX 3aj7lad, CaMOCTOSITENIbHO COCTaBISATh WM KOPPEKTUPOBATH
NPEAJIOKEHHBIN allTOPUTM JEHCTBUN MPU BBHINOJHEHUH 3a/laHUHA C YUYETOM IOyYSHHS
HOBBIX 3HAHMM 00 H3y4aeMbIX OOBEKTaX — BEIIECTBAX M PEaKIUAX, OICHUBAThH
COOTBETCTBHE IIOJTYYEHHOIO pe3yibTaTa 3asBJICHHOM LeNH, YMEHHE HCIO0JIb30BaTh
¥ aHAJIM3UPOBATH KOHTEKCTHI, Tpe/jlaraeMble B YCIIOBUH 3aJaHHA.

HPEIMETHBIE PE3YJIbTATDBI

B cocraBe mpenMeTHBIX Pe3yNIbTaTOB MO OCBOCHUIO 00SI3aTEIBHOTO COJIEpKaHUS,
YCTaHOBJIEHHOTO JJaHHOW (enepanbHOil paboueil mporpaMMoM, BBIJIEISAIOT: OCBOCHHbIC
OOy4YarOIIMMHUCST HAy4dHbIE 3HAHUSA, YMEHHUS M CIOCOOBI JCWCTBUI, crnenudpuuecKkue
JUTSL TIpEAMETHOW o00sacTh «XHWMUS», BUABI ACATCIBHOCTA IO TONYYCHHIO HOBOTO
3HAHWSI, €r0 MHTEPIIPETAIINH, MPeoOPa30BAHUIO U TPUMEHEHUIO B PA3IMUHBIX YUIEOHBIX
Y HOBBIX CUTYaIUsX.



K xonmy oOydyenuss B 8 kiacce y oOyugaromierocs OyayT cpopMHUpOBaHbI
CJIEIYIOIINE MPEIMETHBIC PE3YJIbTAThI 10 XUMUU:

pacKpbIBaThb CMBICI OCHOBHBIX XUMHYECKHUX TIOHSATHM: aTOM, MOJIEKYIIa,
XUMUYECKUN DJIEMEHT, MPOCTOE BEIIECTBO, CIOXKHOE BEIIECTBO, CMECh (OAHOPOJHAS
W HEOJHOpOJHAas), BAJEHTHOCTh, OTHOCUTENIbHAS aTOMHAasi M MOJIEKYJIIpHas Macca,
KOJIMYECTBO BEIIECTBA, MOJIb, MOJISIPHASI Macca, MacCoBasi JOJISI XUMHYECKOTO SJIEMEHTA
B COCAMHEHUHW, MOJSIPHBI  00BEM, OKCHJZ, KHCJIOTa, OCHOBaHHUE, COJb,
AIEKTPOOTPHUIIATEIILHOCTh, CTETICHh OKUCIICHUS, XUMUYECKasi PEaKIus, KiacCupUKaIus
peakiuil: peakiuu COCAUHEHHUS], PEAKIIUH PA3JIOKEHUS, PEAKI[MHU 3aMEIICHUS, PEaKINu
oOMEHa, HK30- M YHJIOTEPMHUUECKHUE PEAKIINH, TEIJIOBOM (P (HEKT peakiuu, siapo aToma,
AJNIEKTPOHHBIM CJIOW aToMa, aTOMHas OpOUTalb, PAagWyC aroMa, XUMUYECKasl CBS3b,
MOJISIpPHAsl U HEMOJISIpHAsi KOBAJICHTHAsl CBSI3b, MOHHAs CBSI3b, HMOH, KAaTHOH, AHUWOH,
pacTBOp, MaccoBas J10J1s1 BelllecTBa (IIPOLIEHTHAsI KOHIIEHTpAaIusi) B pacTBOPE;

WJUTFOCTPUPOBATh B3aMMOCBSI3b OCHOBHBIX XUMHUUYECKUX MOHATHI U MPUMEHSTH 3TH
MOHSATHS TIPU ONKMCAHUU BEIIECTB U UX MPEBPALLICHUI;

UCIIOJIb30BaTh XUMHUYECKYI0 CHUMBOJIMKY JJII COCTaBlIeHHs (OpMYJS BeEIIEeCTB
Y YPAaBHCHUN XUMHUYECKUX PEAKIIN;

ONpeIeNsATh BAJICHTHOCTh aTOMOB AJIEMEHTOB B OMHAPHBIX COCIMHEHUSIX, CTEIICHb
OKHCJICHUS DJJIEMEHTOB B OWHApHBIX COCIUHCHUSAX, NPUHAMJICKHOCTh BEIIECTB
K OIpEACIICHHOMY KJIacCy COEAMHEHUW 1o QopmyiaM, BHJ XUMHUYECKOH CBsI3U
(KOBaJICHTHAsI M HIOHHAS) B HEOPTaHUYECKUX COCIUHECHUSIX;

packpbiBaTh cMbIci [lepuonnueckoro 3akona J[.11. MeHneneeBa: 1eMOHCTPUPOBATH
MOHUMAHUE TMEPHOJUYECKON 3aBUCHUMOCTH CBOICTB XUMHMUYECKHUX 3JIEMEHTOB OT HUX
nonoxeHus B Ilepuonnueckoil cucrteMe, 3aKOHOB COXPAaHEHUS MAacChl BEIECTB,
MOCTOSTHCTBA COCTaBa, aTOMHO-MOJICKYJISIPDHOTO YYEHUSI, 3aKOHA ABOTajpo; OMUCHIBAThH
U XapakTepu3oBarh TabmuuHyro ¢dopmy Ilepuonnueckoil CUCTEMBI XUMHUYECKHX
AJIEMEHTOB: pa3finyaTh TMOHSATUS «IJIaBHas moarpymnmna (A-rpynmna)» U «moOouyHas
noarpynmna (b-rpymnmna)», manble u Oonbllive NEPUOAbI, COOTHOCUTH OOO3HAUYEHWS,
KoTopele uMerTcs B Tabmuue «llepuogmueckass cucreMa XUMHUYECKHUX 3JIEMEHTOB
J.N. MeHneneeBa» ¢ YUCIOBBIMU XAPAKTEPUCTUKAMHU CTPOCHHUSI aTOMOB XUMHUYECKUX
AJIEMEHTOB (COCTaB M 3apsij s/pa, OOIIee YUCIO BJIEKTPOHOB M paclpelesieHue UX IO
AJIEKTPOHHBIM CIIOSIM);

KJaccuUUUPOBaTh  XMMHUYECKHE  DJIEMEHThl, HEOPraHMYEeCKHWE  BEIIEeCTBa,
XUMHUYECKHE peakuuu (M0 YHUCIy M COCTaBy YYacTBYIOIIMX B PEaKIIMU BEIIECTB,
0 TEII0BOMY 3D PexTy);

XapaKTepu30BaTh (OMUCHIBATH) OOIINE XMMUYECKUE CBOMCTBA BEILIECTB PA3IMUYHBIX
KJIaCCOB,  MOATBEpXkKAasi  OMUCAHWE MpUMEpPaMU  MOJIEKYJSIPHBIX  ypaBHEHUU
COOTBETCTBYIOIIUX XUMUYECKUX PEaAKIU;

IIPOTHO3UPOBATH CBOMCTBA BEIIECTB B 3aBUCMMOCTH OT UX KaU€CTBEHHOI'O COCTAaBa,
BO3MOKHOCTH MPOTEKAHUS XUMUUECKUX MIPEBPAIICHUHN B PA3IUUHBIX YCIOBUSX;



BBIUWCIIATh OTHOCHUTEJIBHYIO MOJIEKYJSIPHYIO M MOJISIPHYKO MacChl BELIECTB,
MaCCOBYIO JIOJIIO XUMUYECKOTO JIEMEHTa MO (PopMylie COeTMHEHHS, MAaCCOBYIO JIOJIIO
BEILIECTBA B PACTBOPE, MPOBOJINTH PACUETHI [0 YPABHECHUIO XUMHUUYECKOW PEAKIINH;

MIPUMEHSTH OCHOBHBIE ONEPAIIMU MBICTUTEIHLHON AESTEILHOCTH — aHATIU3 U CUHTE3,
CpaBHEHHE, 0000IIEHHE, CUCTEMATHU3alUI0, KJIACCU(DUKAIMIO, BBISIBIEHUE MPUYMHHO-
CJIEICTBEHHBIX CBSI3€M — JUISI M3YyYECHHUS CBOMCTB BEIIECTB M XMMHUYECKUX PEaAKIUM,
€CTECTBEHHO-HAYYHbIE METO/Ibl TO3HAHUS — HAOIIOJICHUE, U3MEPEHHE, MOJICTUPOBAHHUE,
HKCIIEPUMEHT (peabHBIM U MBICJICHHBIN );

CJIeIOBaTh TpaBWJIaM TIOJB30BAHHUS XUMUYECKON TMOCYIONM © 1a00paTOpHBIM
0o0OpyIOBaHHEM, a TaK)Ke MpaBWIaM OOpalieHHus C BEIIECTBAMU B COOTBETCTBUH
C MHCTPYKIIMSIMU T10 BBITIOJHEHUIO JIA0OPATOPHBIX XUMUYECKUX OMBITOB IO TOJTYICHHIO
U COOMpaHHIO Ta3000pa3HBIX BEIIECTB (BOAOPOAA M KHUCIOPOAA), MPUTOTOBICHHUIO
pacTBOPOB € OINpPENEIEHHON MACCOBOW J0OJIE pPaCTBOPEHHOI'O BEILIECTBA, MJIIAHUPOBATH
U NOPOBOAUTH XHUMHUYECKHE IKCIIEPUMEHTHI IO PACMO3HABAHUIO PACTBOPOB WIEIOYEH
Y KHUCJIOT C MTOMOIIBIO MHANKATOPOB (JIakMyc, (heHoNpTanenH, METUIIOPAaHK U APYTUe).

K xonmy oOyuenus B 9 kiacce y oOyuaromerocss OynyT chopMupoBaHbI
CJIEAYIOIINE MPEIMETHBIE PE3YJIbTAThl 10 XUMUHU:

pacKpbIBaTh CMBICII OCHOBHBIX XUMHUYECKUX MOHATUN: XUMUYECKUN 3JIEMEHT, aATOM,
MOJIEKYJIA, HOH, KATUOH, aHUOH, IIPOCTOE BEILECTBO, CI0KHOE BELIECTBO, BAJICHTHOCTb,
ANEKTPOOTPULIATETBHOCTD, CTENEHb OKUCICHUS, XUMHUYECKas peakuus, XUMHUYecKas
CBSI3b, TEIUIOBOM 3P PEeKT peakuuu, MOjib, MOJSPHBIA OOBEM, PACTBOP, 3JIEKTPOJIUTHI,
HEAJIEKTPOJIUTHI, DSJEKTPOJIIMTUYECKAs JUCCOLMALMS, PEaKUUMH HWOHHOro OOMEHa,
KaTaau3aTop, XUMHUYECKOE paBHOBecHE, OOpaTMMble M HeoOpaTUMbIE pEaKIuH,
OKHUCJIUTEIbHO-BOCCTAHOBUTEIIbHBIE PEAKIINH, OKHCIUTEND, BOCCTAHOBUTEND, OKUCICHUE
U BOCCTaHOBJICHHE, AJJIOTpOIus, amM(pOTEpHOCTh, XUMHUYECKass CBs3b (KOBaJEHTHas,
WOHHAsA, METAJIMYECKas), KPUCTAUINUECKasi PEIIeTKa, KOPPO3Hsl METaUIOB, CILJIABHI,
CKOPOCTh XUMHMYECKOW pEakuuu, IMpeaenapHo aonyctumas KoHueHntpauus [IJIK
BEILIECTBA;

WJUTIOCTPUPOBATH B3aUMOCBSI3b OCHOBHBIX XUMUYECKUX MOHITUN U TPUMEHATH 3TU
MOHSITUSI TIPU ONKMCAHUU BEILIECTB U UX MPEBPAICHUI;

UCIIOJIb30BaTh XUMHUYECKYI0 CHUMBOJIMKY JJII COCTaBlIeHHUs (OpMYJT BEIIEeCTB
Y YPAaBHCHUN XUMHUYECKUX PEAKIINM;

ONpEAENATh BAJCHTHOCTh M CTENEHb OKHUCIECHHWS XHMHYECKHX 3JEMEHTOB
B COEIMHEHHSIX Pa3IUYHOrO COCTaBa, MPUHAJJICKHOCTh BELIECTB K ONPEICICHHOMY
KJIaCCY COEAMHEHUN Mo (opmynaM, BHJI XUMHYECKON CBS3M (KOBaJCHTHAas, WMOHHAasi,
METa/NInYecKas) B HEOPraHWYECKHX COCOUHEHHUAX, 3apsJ HOHAa IO XUMUYECKOH
dopmyrie, xapakTep cpeabl B BOJHBIX pPAacTBOpax HEOPraHMYECKUX COCIUHEHUH, THM
KPUCTAJUNIMYECKOM PEIIETKH KOHKPETHOI'O BEILIECTBA;

PACKpBIBAThH CMBICIT [Tepuoguueckoro 3aKOHa .. Menneneesa
U J€MOHCTPUPOBATh €0 MOHUMAaHKE: ONKUCHIBATH U XapaKTEPU30BaATh TAOJIUUYHYIO (pOopMy



[leproguyeckoil CHCTEMBl XMMHUYECKHX 3JIEMEHTOB: pa3iMyaTh IOHSTHUS «rJaBHas
noarpynmna (A-rpynna)» u «mnodounas noarpynna (b-rpynma)», mansie W OoJbLINE
NEPHOJbI, COOTHOCUTh OOO3HAYEHHUS, KOTOPbIE MMEIOTCS B NMEPUOAMYECKON TadiHIle,
C YHCJIOBBIMH XapaKTEPUCTUKAMH CTPOCHHS aTOMOB XMMHUYECKHUX AJIEMEHTOB (COCTaB
U 3apsij sizipa, 001lee YMCIo IEKTPOHOB U PACIIPEIETICHUE UX M0 3JIEKTPOHHBIM CIIOSIM),
OOBSICHATH 00IIIME 3aKOHOMEPHOCTH B U3BMEHEHUHU CBOMCTB 3JIEMEHTOB U UX COCIUHEHUM
B IIpe/iesIaX MaJIbIX IEPUOIOB U TJIABHBIX MOArPYII C YYETOM CTPOEHUS UX aTOMOB;
KJaccu(puuupoBaTh ~ XMMHMYECKHE  3JIEMEHTBhl, HEOpPraHWYeCKHe  BEIIECTBa,
XUMUYECKHUE peakluu (M0 YUCIYy W COCTaBY Y4YacTBYIOIIMX B PEAKIMH BEUIECTB,
10 TerJI0OBOMY 3 (PEKTY, MO UBMEHEHHUIO CTETICHEH OKUCIEHUSI XUMUUECKUX YJIEMEHTOB);
XapaKkTepu30BaTh (OMUCHIBATH) OOIIME U ClEU(PUUIECKUE XUMHYECKHE CBONCTBA
IPOCTBIX MU CJIOXKHBIX BEIIECTB, MOJITBEPKAAsl ONKCAHWUE MPUMEpPAMU MOJEKYISPHBIX
Y MOHHBIX YPABHEHHUM COOTBETCTBYIOIINX XUMUYECKUX PEAKIIUIA;

COCTaBIJIATb YPAaBHEHUSI AJIEKTPOJIMTHUUECKOW JTUCCOLMALIMM KHUCIOT, IIeJo4Yen
U COJICH, TIOJIHBIE U COKpAIllEHHbIE YpaBHEHUS peakiuié MOHHOTO OOMEHa, YpaBHEHUS
peaKuuii, TOATBEPKIAIOIINX CYIIECTBOBAHUE T'€HETUYECKOM CBSI3U MEXAY BELIECTBAMU
pa3IMYHbIX KJIACCOB;

PacKpbIBaTh CYIIHOCTh OKHUCIUTEIbHO-BOCCTAHOBUTENBHBIX PEAKIIMM MOCPEICTBOM
COCTaBJICHHUS 3JIEKTPOHHOIO OajlaHCca 3TUX PeaKLnii;

MIPOrHO3UPOBATh CBOKMCTBA BEIIECTB B 3aBUCUMOCTHU OT UX CTPOCHUS, BO3MOKHOCTH
IIPOTEKAHMSI XUMHUUYECKUX MTPEBPALLECHHUN B PAa3JIMYHBIX YCIOBUSAX;

BBIUHCIISATh OTHOCHUTEJIBHYKO MOJIEKYJSIPHYHO W MOJSIPHYIO MAacChl BEILIECTB,
MacCOBYIO JIOJII0 XMMHUYECKOI0 3JeMEeHTa Mo (opMylie COSAMHEHUsI, MACCOBYIO JIOJIIO
BELIECTBA B PACTBOPE, IPOBOAUTH PACUETHI 10 YPABHEHUIO XUMHUYECKOW pEaKIINH;

coOiofaTh MpaBWIa TMOJb30BAHUA XUMUYECKOM TMOCYIOM U J1ab0paTOpPHBIM
o0OpyJIOBaHMEM, a TakKe TMpaBwia oOOpalleHHus ¢ BeleCTBAaMU B COOTBETCTBUU
C MHCTPYKLMSIMU IO BBITIOJHEHUIO JJA0OPATOPHBIX XUMHUYECKUX OMBITOB MO MOJIYYSHHUIO
U COOMpPaHUIO ra3000pa3HbIX BEUIECTB (aAMMHAKa U YIIIEKUCIIOTO ra3a);

MIPOBOAUTh PEAKLUWHU, MOATBEPKAAIOIIME KAYE€CTBEHHBIA COCTAB Pa3IMYHBIX
BEIIECTB: PACIO3HABATH OMNBITHBIM MyTEM XJIOPUAOPOMHUA-, HOAUI-, KapOOHAT-,
docdar-, cunukar-, cynabpaT-, THIAPOKCU-UOHBI, KATUOHBI aMMOHHUS U HOHBI N3yYEHHBIX
METaJJIOB, IPUCYTCTBYIOLIUE B BOAHBIX PACTBOPAX HEOPTaHUUYECKUX BEILIECTB;

IPUMEHSTH OCHOBHBIE ONEPAllMU MBICIUTEILHON AESTEIbHOCTH — aHAJIU3 U CUHTE3,
CpaBHEHHE, OO0O0OIlEHHEe, CHCTEeMAaTH3allMI0, BBISBICHHE MNPUYMHHO-CICACTBEHHBIX
CBSI3€M — JUI1I W3YYEHHsI CBOMCTB BEUIECTB M XMMHUYECKHMX pEaKIUi, €CTECTBEHHO-
Hay4YHbIE METOJIbI IO3HAHUS — HAOIIOACHUE, U3MEPEHUE, MOICITMPOBAHUE, SKCIIEPUMEHT
(peanbHbBIN U MBICIICHHBIN).



TEMATHUYECKOE IINTAHUPOBAHHUE

denepanbHas padoyas nmporpamma | Xumusi. 8—9 kimaccel (0a30BbIi ypOBEHB)

8 KJIACC
HaunmenoBanue
No KomnuectBo OCHOBHBIE BUBI J€ATEIILHOCTH
pa3zesioB U TeM Conepxanue 00y4eHUs
n/n 4acoB 00yJarommxcs
y4eOHOro rpeamera
IlepBoHaya/IbHbIE XUMHUYECKHE IOHATHUS

XUMUs — BaKHas
00J1acThb
€CTECTBO3HAHMSA
Y IIPAKTUYECKOU
JIESITEIbHOCTH
YyeJIoBeKa

5

[Ipenmer xumuu. Posb XuMuM B )KU3HU
YyeJioBeKa. XUMUS B CUCTEME HayK.

Tena u BemecrBa. usznueckue CBOMCTBA
BEILIECTB. ATPEraTHOE COCTOSIHUE
BellectB. [IoHsITHE O METOAX MO3HAHUS
B XUMUH. YUCThIE BEIIECTBA U CMECH.
CniocoObI pa3fieeHUs CMecei.
Xumuueckuii IKcnepumenm:
Jlemoncmpayuu:

3HAKOMCTBO C XMMUYECKOW MOCYI0M,

C MpaBUIaMu pabOTHI B 1a00paToprn

¥ IpUeMaMu O0paIeHus ¢
71a00paTOPHBIM 00OPYIOBAHHUEM.
®du3nvecKrue CBOMCTBAa 00pa3loB
HEOPraHMYECKUX BEIIECTB — METAJUIOB

1 HEMETAJIJIOB.

CrniocoOnI pa3aeneHus cMeceit
(¢punbTpoBaHUE, BhITAPUBAHUE,
TUCTUIUISLUS, XpOMaTorpadusi).

PackppiBaTh CMBIC N3y4aeMbIX HOHSITHIA.
PackpbIBaTh poib XUMUU B IPUPOJIE

Y YKV3HU YEJIOBEKA, €€ CBA3b C IPYTUMHU
HayKaMH.

Pasnnuate 4ucThIE BELIECTBA U CMECH;
OIHOPOJIHBIE U HEOJTHOPOIHBIE CMECH.
Paznuuats pusznueckrue 1 XUMHUECKUE
SIBJICHHS.

CrenoBaTh aNropuTMaMm MCIOIb30BAHUS
AKCIIEPUMEHTAJIbHBIX METOIOB —
HAOJIOICHUS U SKCIIEPUMEHTA.
HaGmonaTh 1 onuchBaTh 0OBEKTHI

IIPY MPOBEIECHUH TEMOHCTPALI

¥ JJA0OPATOPHBIX OMBITOB MO U3YYEHUIO
(u3nYeCKUX CBONCTB BEIIECTB, CIOCOOOB
paszesIeHNs CMeCer BEILECTB.
[IpoBOANUTE XUMHAYECKUMN IKCIEPUMEHT
IIpU pa3fesieHuH cMecel (Ha mpumMepe
OUYHCTKH MOBAPEHHOU COJIM) B XOJI€
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Jlabopamopuvie onvimol:

W3yuenue n onucanne pu3naeckux
CBOMCTB 00pa3ll0B HEOPraHUYECKUX
BEIIIECTB.

W3yuenune crnocoOoB pa3iefIeHHs CMeceit
(C MOMOIIbIO MAarHUTA).

Ilpaxkmuueckue pabomoi:

Ne 1. IpaBuna paboTsl B 1abopaTopuu
U NpueMbl o0palleHus ¢ 1abopaTOpHbIM
000pyI0BaHUEM.

Ne 2. Paznenenue cmecelt (Ha mpumepe
OYHUCTKHU MTOBAPEHHOMN COJIN)

pakTHYecKoil paboTsl Ne 2.

CrnenoBath npaBuiiaM MOJIb30BaHUS
XUMHUYECKON MOCYA0M 1 1a00paTOpHBIM
000pyI0BaHKEM, a TAKXKE MPaBUIIaM
oOpallleHHs ¢ XMMUYECKHMU BEIlIeCTBAMHU
B COOTBETCTBHUM C UHCTPYKIUEH

IIPY BBIIIOJTHEHUH TPAKTUYECKON

pabotsr No 1.

BricTpanBaTh pa3BepHYThIE TUCEMEHHBIE
Y YCTHBIE OTBETHI C OIIOPOM

Ha HHGOPMAIUIO U3 yICOHNKA

Y CIPAaBOYHBIX MATEPUATIOB, FPAMOTHO
WCIIOJIb30BATh U3yYEHHBIA TOHATUUHBINA
anmnapar Kypca XUMHH

1.2.

BemectBa
A XUMHYECKHE
peaKkiuu

15

ATOMBI U MOJIEKYJIbl. XUMUYECKUE
37eMeHThI. CUMBOJIBI XUMHUYECKUX
371eMEHTOB. [IpOoCThIE U CIIOXKHBIE
BEIIECTBA. ATOMHO-MOJIEKYJISIPHOE
YUCHHE.

Xumudeckas popmyina. BaneHTHOCTD
aTOMOB XUMUYECKHUX JIEMEHTOB.
3aKOH MOCTOSIHCTBA COCTaBA BELIECTB.
OTHOCUTENBHAsA aTOMHAs Macca.
OTHOCUTENBHAS MOJIEKYJIIPHAS Macca.
MaccoBas 10151 XMUMUYECKOT O DJIEMEHTA
B COC/IMHEHUH.

OnpenensTh MPU3HAKH XUMUYECKUX
pCaKINid, YCIIOBUS UX TTPOTEKAHMUS.
OOBSICHATH CYIIHOCTh (PU3MUECKHUX

Y XUMHYECKUX SIBICHUH C TOUKHU 3PCHUS
aTOMHO-MOJICKYJISIPHOTO yYEHHUSI.
KnaccudummpoBars XuMudeckne
peakuuu (10 YUCITY U COCTaBY
pearupyronmx u 00pa3yromuxcs
BEILIECTB).

CocTtaBisaTh GopMyIibl OMHAPHBIX
BEIIECTB 110 BAJICHTHOCTH U OMPENETISThH
BAJICHTHOCTH 1O (pOpMYyJiaM BEIIIECTB.
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Konuuectso BemiecTBa. Monb. MomsipHas
Macca. B3anMoCBs3b KOJIMUECTBA, MACCHI
Y YHCIIa CTPYKTYPHBIX €IUHUIL BEIICCTRA.
Pacuersl 1o hopmMysiaMm XUMUYIECKHUX
COEJTMHEHUM.

duznUeCcKue U XUMUYCCKUE SBIICHHS.
XuMuYecKas peakius u ee MpU3HaKH.
3aKOH COXpaHEHUsI MacChl BEIIECTB.
XUMHUYECKUE YPABHEHHUSL.
Knaccuduxarus XuMUYIECKUX peaKIuit
(coenuHeHUs, pa3IOKEHUS, 3aMEIICHUS,
oOmeHa).

Xumuueckuii IKcnepumenm:
Jlemoncmpayuu:

dusznvecKue CBOMCTBa 00pas3IoB
HEOPraHUYECKUX BEIIECTB — METAJLIOB

1 HEMETAJLJIOB.

OO6pa31ibl BEMECTB KOJIHMIECTBOM 1 MOJIb.
dusnueckue ABACHUSA (IUIaBICHUE BOCKA,
TasiHUE JIbJla, PACTUPAHHE caxapa

B CTYIIKE, KUTICHUE W KOHACHCAIUS
BOJIBI).

XUMUYECKHE SIBICHUS (TOPCHHUE CBEYH,
MIPOKAJIMBAHUE METHOMN ITPOBOJIOKH,
B3aUMOJICHCTBHE COJIBI MJIU MeJia

C COJITHOM KHUCIJIOTOM).

HaGmronenne npu3HakoB IPOTEKaHUS

PaccraBnsaTe k03 dumeHTsI

B YPABHEHUSX XUMHUECKUX PEAKIIUI.
Habmronath v onuchiBaTh OOBEKTHI

MIPU TTPOBEICHUU JEMOHCTpaIuii

Y JIaOOPaTOPHBIX OIBITOB.

[TpoBOoaUTH BEIUKCIEHNUS 110 (hOPMYyIIaM
XUMHUUYECKUX COCIMHEHUN U YPABHEHUSIM
XUMUYECKUX PEAKIIH.

[IpuMEHSTh €CTECTBEHHO- HAYYHbBIC
METO/IbI IO3HAHUA (B TOM YHCIIC
Ha0II0/ICHNE, MOJIETTUPOBAHUE,
HKCIEPUMEHT U OCHOBHBIE OIIEPALIUU
MBICITUTEIHHON JAESATEILHOCTH
(cpaBHEHUE, K1accupuKanus)
BricTpanBaTh pa3BepHYThIE TUCbMEHHBIE
Y YCTHBIE OTBETHI C OIIOPOU

Ha UHGOPMALIUIO U3 yUYEOHHUKA

U CIIPAaBOYHBIX MATEPHAJIOB, FPAMOTHO
HCTI0JIb30BaTh U3YYECHHBIN ITOHITUNHBINA
anmnapar Kypca XuMHUH
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XUMHUYECKUX PeaKInil (pazioKeHue
caxapa, B3aMMOJCHCTBHE CEPHOU
KHCTIOTHI C XJIOPUAOM Oapwsi, MOTydeHHUEe
u paznoxenue ruapoxkcuaa meau (II)
MIpY HAarpeBaHUH, B3aUMO/ICHCTBHE
*xene3a ¢ pactBopom cos meau (11).
OnbITHI, WUTIOCTPUPYIOIINE 3aKOH
COXpaHEHUS MacCHhl.

Jlabopamopuvie onvimul.

Coznanue Mozeneit MoJeKy
(IrapocTep>KHEBBIX).

Onucanue puU3NUECKUX CBONCTB
00pa3ioB HEOPraHUYECKUX BEIIECTB —
METaJIJIOB U HEMETAJLIOB.

Hab6monenue ¢pusznueckux (TiaBieHue
BOCKa, TasiHUE JIbJIa) 1 XUMUYIECKUX
(ropeHue cBe4H, MPOKATUBAHUE MEAHON
MIPOBOJIOKH ) SIBJICHU.

HaGmronenue u onvcanve npru3HaKkoB
MPOTEKAHUS XUMUYECKUX PEAKITHMA
pa3HBIX TUIIOB.

Boruucnenus:

OTHOCHUTEJIbHOW MOJIEKYJISIPHOW MacChl
BEIIECTB, MOJIIPHON MacChl, MacChl
BEIIECTB, MAaCChl M KOJIMUECTBA BEIIECTBA;
MacCCOBOH JTOJTM XUMHYECKOT0 AJIEMEHTa
1o Gpopmylie COeTUHECHHUS;
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I10 YPABHEHUAM XUMUYECKUX PEAKLIUI:
KOJIMYECTBA, MACCHI BELIECTBA

10 U3BECTHOMY KOJIMYECTBY, Macce
PEAreHTOB WM NMPOAYKTOB PEAKLIAN

Hroro no pazneny

20

Ba:xHeiluue npeacraBuTe/Id HEOPraHU4eCKMX BelIeCTB

2.1

Bo3nyx. Kucnopon.
IToasarue
00 OKCcHIax

6

Boznyx — cmech razo. CoctaB Bo3ayxa.
Kucnopon — aneMeHT u npocroe
BenecTBo. Haxoxaenue kuciopoaa

B IIpupojie, PU3nIecKre U XUMHIECKUE
cBoiicTBa (peakuuu ropeHust). OKCUIBI.
[Ipumenenue kucaopoaa. CnocoOsbl
MOJIYYE€HHsI KUCTIOPO/Ia B TabopaTopuu
Y IPOMBIIIIIEHHOCTH. KpyroBopor
Kucaopoja B mpupoje. O30H —
ITIOTpONHAas MOIU(PUKALKS KUCIOPOIa.
TemnoBoii 3 PeKT XUMUIECKON peaKInH,
TEPMOXUMUYECKHUE YPABHEHUS, DK30-

Y SHJOTEPMUYECKHUE PEaKIH. TOMINBO:
yrojib U METaH. 3arpsi3HEHUe BO3/1yXa,
ycuJIeHHE TapHUKOBOTO 3 dekTa,
pa3pyleHrue 030HOBOIO CIIOS.
Xumuueckuii IKCnepumenm:
Jlemoncmpayuu.

KauecTBeHHOE onpeieIeHue coepKaHus
KHCJIOpOZa B BO3AYyXeE

[lonydenue, coOupanue, pacro3HaBaHUe

Hcnons30BaTh XUMHYECKYIO CUMBOJIUKY
JUTsL cocTaBJieHus1 (GOpMyJT BEIIECTB,
MOJIEKYJISIPHBIX YPABHEHUI XUMHYECKUX
pEeaKkuuii C y4acTUEM KHUCIOPOAA.
XapakTepu30BaTh (OMUCHIBATh) COCTAB
BO3/yXa, (PU3HUYECKUE U XUMHYECKUE
CBOICTBa KHCIIOPOAA, CIIOCOOBI €ro
NOJIYYEHHUSI, IPUMEHEHHE U 3HAUCHUE
B IIPUPOJIE U KU3HU YEJIOBEKA.
CpaBHUBATbH peaKIMU TOPEHUs

Y MEJICHHOT'O OKUCJICHHUS.

OOBSICHATH CYITHOCTh 3KOJIOTUYECKUX
npo0JieM, CBA3aHHBIX C 3arpsi3HEHUEM
BO3/yXa.

CrnenoBatb mpaBuiaM 0€30MacHOM
paloThI B 1abopaTopuun

IIPYU MCIOJIb30BAHNNA XUMUYECKON
HOCYZIbl U 000PY/AOBaHUs, a TAKKE
npaBuiiaM oOpallleHus C TOPIOUYUMHU
BELIECTBAMHU.

[InaHnpoBaTh U OCYLIECTBIATH
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Y U3y4E€HUE CBOMCTB KUCIOPOa.
Habroienne B3auMoAeHCTBHS BEIIECTB
C KHCJIOPOJIOM U YCJIOBUS
BO3HUKHOBEHHUS U MTPEKPAILICHUS TOPSHUS
(moxapa).

Jlabopamopmubwiii onvim:

O3HakoMmJIeHHE C 00pa3IiaMu OKCHIOB

U OIMCAHME UX CBOMCTB.
Ilpaxmuueckas paboma:.

Ne 3. Tlony4yenue u coOupanue
KHUCJIOPO/1a, U3YYEHHUE €T0 CBOMCTB.
Buviyucnenus:

MOJIEKYJIIPHOM MacChl KUCIOpOa U
030Ha Ha OCHOBAHWHM aTOMHOM MacCChI
XUMHUYECKOT'0 DJIEMEHTA;

KOJIMYECTBA, MACCHI BEIIECCTBA

10 YPaBHEHHSIM XUMHYECKUX PEAKIIUI

Ha MPAKTHKE XUMHIECKUE
AKCIIEPUMEHTHI, TPOBOAUTH HAOIIOCHUS,
JIeNaTh BBIBOABI IO PE3yJIbTaTaM
AKCIIEPUMEHTA TTPH TIPOBEIACHUHN
71a00PaTOPHBIX OMBITOB M MTPAKTUYECKON
paboTHLI.

BbluucasTs KonMuecTBO BEIIECTBA,
0o0beM raza mo gpopmysam.

Y4acTBOBaTH B COBMECTHOM PaboTe

B TPYIIIIE.

BricTpanBaTh pa3BepHyThIC TUCEMECHHBIE
Y YCTHBIE OTBETHI C OMOPOU

Ha HHGOPMAIIUIO U3 yIeOHHNKA

U CIIPAaBOYHBIX MaTEpPHAOB, FPAMOTHO
VCIIOJIb30BATh U3YYEHHBIN TOHATUHHBIN
anmnapar Kypca XuMHH

2.2

Bopnopon. Ionsarue
0 KHCJIOTaX 1 COJIIX

Bomopon — aneMenT u nmpocrtoe
BelecTBo. Haxoxaenue Bogopoaa

B Ipupoie, GU3NIECKUE U XUMUIECKUE
CBOICTBa, MPUMEHEHHUE, CITIOCOOBI
nonydenusi. Kuciorsl u comnu.
Momnsipablil 00beM Ta30B. PacueTsr

10 XUMUYECKUM YPABHCHUSIM.
Xumuueckuii IKCnepumenm:
Jlemoncmpayuu:

[lonydenue, cobupanue

PackpbiBaTh CMBICI U3y4aeMbIX TTOHSATHN
Y IIPUMEHSATH 3TH MOHSATHUS IPU ONUCAHUH
CBOWCTB BEIIECTB U UX IIPEBPAICHUN.
XapakTepu3oBarh (OMKUCHIBATH)
bu3nUecKre 1 XMMUYECKUE CBOMCTBA
BOJIOpPO/a, CIIOCOOBI €ro MOIy4YeHHUS,
IIPUMEHECHUE.

Cobupatpe npubop A5 MOTyYEHUs
BOJIOPO/IA.

Hcnonb30BaTh XUMHUYECKYIO CUMBOJIMKY
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Y pacro3HaBaHUE BOJAOPO/A.
B3aumoselicTBue Bo10po/ia C OKCHIOM
menu (II).

Jlabopamopmbwiii onvim:
B3aumopgeicTBrue KUCIIOT C METaJIaMU.
llpaxmuueckas paboma.

Ne 4. Tlony4yenue u cobupanue BOIOPO/Ia,
U3Yy4eHHE €r0 CBOMCTB.

Buviuucnenus:

00BbeMa, KOJIMYECTBA BEIeCTBa ra3a

10 €r0 U3BECTHOMY KOJIMYECTBY
BELIECTBA UM O0BEMY;

00bEMOB ra30B 10 YPABHEHUIO PEAKIIUH
Ha OCHOBE 3aKOHA OOBEMHBIX OTHOIIICHHUI
ra3oB

JUTSL cCOCTaBJieHUs1 (POPMYJT BEIIECTB,
MOJICKYJISIPHBIX YPABHEHUI XUMHYECKUX
peaKkuuii ¢ yuacTueM BOAOPOA.
Bprunciars MOJISIpHYIO MacCy BEIIECTB;
KOJIMYECTBO BEIIECTBa, 00BEM rasa,
Maccy BellecTBa.

[IpoBOAUTH pacyeThl IO YPABHEHUSIM
XUMHUYECKUX PEAKIIMI: KOJIMYECTBA,
00beMa, MacChl BEIIECTBA IO U3BECTHOMY
KOJIMYECTBY, 00BEMY, MacCe peareHTOB
WJIM TIPOJIYKTOB PEaKIUU.

CrnenoBaTh npaBuiiaMm 0€30MacHOM
paboThI B J1abopaTopuu

VCIIOJIb30BAHUY XUMUYECKOU MOCYbI

1 000pyIOBaHMS, a TAK)KE IMPaBHIIAM
oOpalieHust ¢ TOPIOYUMHU BEIIECTBAMU

B OBITY.

[InaHupoBaTh U OCYILIECTBIISITH

Ha MPAKTUKE XUMUYECKHUE
AKCIIEPUMEHTHI, TPOBOJIUTH HAOIIOICHMUSI,
JienaTh BBIBOJBI 110 PE3yJbTaTam
HKCIEPUMEHTA.

VY4acTBOBaTh B COBMECTHOM paboTe

B IPYIIIIE

2.3

Bopna. PactBopsl.
IloasTHEe
00 OCHOBaHUSIX

dusnueckue ceoricTBa BoAbl. Bojia kak
pacTBOpUTEL. XUMHUUYECKHE CBOMCTBA
BOJbI.

PackpbIBaTh CMBICI H3y4aeMBbIX IIOHATUN
Y IPUMEHATH 3TH MOHATHUS IPU ONTHUCAHUU
CBOWCTB BELIECTB U UX IIPEBPALLICHUN.
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OcHoBaHus.

PacTtBOps1. Posib pacTBOpOB B nipupoje
Y B ’KU3HU 4esoBeka. KpyroBopot Boabl
B pUPOJE. 3arpsi3HEHUE MTPUPOTHBIX

BoJ. OXpaHa U OYMCTKA MPUPOJAHBIX BOJ.

HacrplmeHnnbie M1 HEHACKIIIICHHBIC
pacTBopbl. PacTBOpUMOCTH BEIIECTB
B BOJIe. MaccoBas /1015 BellecTBa

B PacTBOpE.

Xumuueckuii IKCnepumenm:

Jlemoncmpayuu.

PacTBopeHue BelecTs ¢ pa3inaHON
PacTBOPUMOCTBIO.

B3aumopeiicTBue BoAbI ¢ METaJUIaMU
(HaTpueM U KaJIbIIUEM ).
HccnenoBanne pacTBOPOB KUCIIOT

Y 1IEJI0YEN C TTOMOILBIO HHIUKATOPOB.
Jlabopamophvie onvimoi
UcciaenoBanne ocoOeHHOCTEN
PacTBOPEHUS BEIIECTB C PA3IMUYHOU
PaCTBOPUMOCTBIO.

IIpuroroBneHue pacTBOPOB

C OIIPEAECTICHHON MacCOBOM J0JIEH
PacTBOPEHHOI'O BENIECTBA.
Ilpaxmuueckas paboma

Ne 5. IlpuroroBiienne pacTBOpOB

C OIPEAETICHHON MacCOBOM J0JIEH

XapakTepu3oBath (U3HYECKUE

Y XUMHYECKUE CBOMCTBA BOJIBL, €€ POJIb
KaK pacTBOPHUTEIIS B MPHUPOJTHBIX
nporeccax.

CocTaBisTh YpaBHEHHS XUMUYECKHUX
peaKkuuii C y4aCTUEM BOJIBI.

OOBSICHATH CYHTHOCTh 3KOJIOTHUECKUX
po0JieM, CBSI3aHHBIX C 3arpsi3HEHUEM
PUPOIHBIX BOJ, CIIOCOOBI OUUCTKH BOJIbI
OT TIpUMecei, Mephl IO OXPaHEe BOJ

OT 3arps3HEHUSI.

[manupoBaTh 1 OCYIIECTBIISITh

Ha TIPAKTUKE XUMUYIECKUC
HKCTIEPUMEHTHI, TPOBOIUTH HAOJIIOICHHS,
JIeNaTh BHIBOBI MO pe3yJibTaTaM
HKCIIEPUMEHTA TIPU MPOBEACHUH
71a00paTOPHBIX OMBITOB U MTPAKTUYECKON
paboTHI.

CrnenoBath npaBuiiaM 0€30MacHOM
paboThI B 1aOOpaTOPUU MPHU
MCIOJIb30BAaHUU XUMUYECKOM MOCY/IbI

1 000pyI0BaHMUS.

[TpoBOIUTE BHIYMCIICHHS C MPUMEHEHHEM
TTOHSTHS «MacCOBas JIOJIS BEIIECTBA

B PacTBOpE».

BricTpanBaTh pa3BepHyThI€ TUCEMEHHbIE
Y YCTHBIE OTBETHI C OMOPOU
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PacTBOPEHHOT'O BEIECTRA.
Buviyucnenus:

C MICITOJIb30BAHUEM MOHITHS «MaccoBas
JI0JIsI BEILIECTBA B PACTBOPE»

Ha UH(POPMALIUIO U3 yYeOHUKA

Y CIIPAaBOYHBIX MATEPUAJIOB, FPAMOTHO
VCIIOJIb30BATh U3YUYEHHBIN TOHATUHHBIN
anmnapar Kypca XUMUU

2.4

OCHOBHBIE KJIACCHI
HEOPraHUYECKUX
COSIUHEHUN

11

Krnaccudukarus HeopraHU4ecKux
coenuaeHuit. Oxcuapl. Knaccudukamms
OKCHJIOB: cosieo0pa3yrolne (OCHOBHBIE,
KHUCJIOTHBIE, aM(OTEpHBIE)

1 HecoJieo0pasyromue.

Homenknarypa okcunoB. dusnyeckue
U XUMHYECKUE CBOMCTBA OKCHJIOB.
[Tonyuenue okcuaoB.

OcnoBanusi. Knaccudukanust o0CHOBaHUIA:

IIEJIOYN U HEPACTBOPUMBIE OCHOBAHUSI.
Homenknarypa ocHoBaHui. ®uznyeckue
1 XUMHUYECKHE CBOMCTBA OCHOBAHUM.
[Tosmyuyenue ocHOBaHUM.

Kucnorel. Knaccudukarus Kucior.
Homenknarypa kucnor. @usnyeckue

1 XUMHYECKHE CBOMCTBA KUCIIOT. Psij
aktuBHOCTH MeTtaiuioB H.H. bekerosa.
[Tonydenue KUCIoT.

Comu. HomeHknarypa conei.
DOU3NYECKUE U XUMHUYECKHUE CBOMCTBA
couieid. [lomydenue conen.
['eneTnyeckas CBsI3b MEXY KJIacCaMH
HEOPraHWYECKUX COCITMHEHUM.

KnaccuduuupoBaTs nuzydaembie
BEIIECTBA 10 COCTaBY U CBOICTBaM.
CocTtaBnsiTh GOPMYIBI OKCUIOB, KUCIOT,
OCHOBaHUM, COJIeH 1 Ha3bIBaTh UX

10 MEKTYHAPOTHOM HOMEHKJIATypeE.
[Iporuo3upoBaTh CBOMCTBA BELIECTB

Ha OCHOBE OOIIMX XMMHYECKHX CBOICTB
M3YYEHHBIX KJIACCOB/TPYIII BEIIECTB,

K KOTOPBIM OHHU OTHOCSTCS.
CocTaBisTh MOJNIEKYJIIPHBIE YPAaBHEHUS
peaKuni, MIUTFOCTPUPYIOIIUX
XMMHUYECKHE CBOMCTBA U CLIOCOOBI
NOJIYYEHHSI BEIIECTB U3YYECHHBIX
KJIACCOB/TPYII, a TAaKXKe
MOJITBEPIKIAIOIINX FEHETHYECKYIO
B3aMMOCBSI3b MEX/ly HUMHU.
[Tpon3BOANUTH BEIYHMCIICHUS

110 YPaBHEHHSIM XUMUYECKUX PEAKLIUM.
[1aHMpOBaTh U OCYIIECTBIISATH

Ha IPAKTUKE XUMUYECKUE
HKCIEPUMEHTBI, IPOBOAUTH HAOIIIOICHUS,
JIeNaTh BBIBOABI [0 pe3yJibTaTaM
DKCIIEPUMEHTA IIPU ITPOBEICHUHN
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Xumuueckuii IKCnepumenm:
Jlemoncmpayuu.

OO0pa3iipl HEOPraHUYECKHUX BEIIECTB
Pa3JIMYHBIX KJIACCOB.

OnbIThI, WIUTIOCTPUPYIOIINE XUMUUYECKUE
CBOMCTBA KJIaCCOB HEOPTaHUYECKUX
BEILIECTB.

Jlabopamopuvie onvimol

OnpeneneHue pacTBOPOB KUCIOT

Y LIEJN0YEN C TOMOIIBIO MHIUKATOPOB.
N3ydenne B3auMOIEVCTBUSL KUCTIOT

C METaJUIaMU, PEAKIU HEUTPATU3aLIUH.
BzaumonercTBrue pactBopa CepHOM
KUCJOTHI ¢ okcuaom meau (II).
[TonydeHnue HepacTBOPUMBIX OCHOBAHUM.
BriTecHeHuE 0JHOTO MeTalia IPYyTuM
W3 PacTBOpa COJIMU.

Ilpaxmuueckas paboma

Ne 6. Perienue skcnepuMeHTaIbHbBIX
3a7a4 1o Teme «BakHenIme Kiacchl
HEOPraHWYECKUX COCTMHEHUI.
Boruucnenus:

[0 YPAaBHEHUSIM XMUMHUYECKON PEAKIINU:
KOJIMYECTBA BEIIECTBA, 00bEMa, MACChI
10 U3BECTHOMY KOJIMYECTBY BEIIECTBA,
00bEMY, Macce pearcHTOB

WJIU TIPOJYKTOB PEAKIINU

71a00paTOPHBIX OMBITOB U MPAKTUYECKHUX
pabor.

CnenoBatb nmpaBuiiamMm 0€30MacHON
paboThI B 1abopaTopuu

MIPU UCIIOIb30BAaHUU XUMUYECKOU
MOCY/IbIl U 000PY/10BaHMUSI.

BricTpanBaTh pa3BepHyThIE TUCHMEHHBIE
U YCTHBIE OTBETHI C OMOPOH

Ha nH(pOpMaINIO U3 yUeOHUKA

U CIIPABOYHBIX MaTepHasoB, FPAMOTHO
HCTIOJIb30BaTh U3YYCHHBIN ITOHSITUNHBINA
amnmnapar Kypca XUMUHU

Uroro o pazneny:

30
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Iepuoagnuyeckuii 3axkoH u Ilepuognyeckas cucrema xumuyeckux 3jeMeHToB /{. 1. Menaeneesa. CTpoeHue aTOMOB.

Xnumuueckas cBsizb. OKHCJINTEIbHO-BOCCTAHOBHUTEIbHDbIE PE€aKIIun

3.1 | [lepuommyeckwii
3aKOH

u [ lepuonnyeckas
cucTeMa
XUMHYECKUX
2JIEMEHTOB

Crpoenue atoma

J1. 1. Menneneena.

7

[lepBbie MONBITKU KJIACCUDUKAITUU
XUMUYECKUX dJieMeHTOB. [loHsTHE

O rpymnnax CXOAHBIX 3JIEMEHTOB
(111eJTIOUHBIC U IIEJIOYHO3EMEIIbHBIC
METAJLJIbL, TAJIOT€HbI, THEPTHBIE T'a3bl).
DneMeHThI, KOTOpble 00pa3yIoT
amM(pOTEpHBIE OKCUIBI U TUAPOKCHUIBI.
[Tepuoguueckuii 3akoH. [leprnoanueckas
CUCTEMA XMMHUYECKHUX 3JIEMEHTOB

J.. Menneneesa. KoporkonepnoaHas
U JUTMHHOTIEpHOIHAsT (POPMBI
[lepuoandeckoit cucTeMbl XUMHUECKUX
anemeHToB [[.1. Menneneesa. [leproabl
U rpynibl. U3HYECKUA CMBICIT
MOPSIKOBOTO HOMEPA, HOMEPOB NIEpHoAa
Y TPYIIIBI DJIEMEHTA.

Crpoenue atomoB. COCTaB aTOMHBIX
sanep. M3oronsl. Dnexktponbl. CTpoeHue
AIIEKTPOHHBIX 000JIOUYEK aTOMOB MEPBBIX
20 XMMHUYECKHUX JIEMEHTOB
[Tepuoauyueckor CUCTEMBI

J.1. MeneneeBa. XapakTepucTuka
XUMHYECKOTO AJIEMEHTA

I10 €ro noJiokeHuto B [leprnoanueckon
cucreme JI.1. Menneneena.
3aKOHOMEPHOCTH U3MEHEHHUS paguyca

PackpbIBaTh CMBICI IEPUOINYECKOTO
3aKOHA.

OnuceIBaTh CTPOCHHE TAOJIUIIBI
«Ilepuonuueckas cucteMma XuMHUYECKUX
anemenToB J[.1. MenaeneeBay.
MopenupoBaTh CTpOCHHE aToOMa,
DHEPIreTUYECKNUX YPOBHEN U TOAYPOBHEN
IIPYU IIOMOIIM PUCYHKOB, 3JIEKTPOHHBIX
KOH(UTYpaluii U 3JIEKTPOHHO-
rpaduueckux Gopmyi.

[TosicHATh (pU3UYECKUI CMBICIT
NOPSIIKOBOT'O HOMEpa, HOMEPOB NIEPHOAA
Y TPYIIIBI JJIEMEHTA.

XapakTepu30BaTh XUMHUUYECKHUE FTIEMEHTHI
MIEPBBIX TPEX NMEPUOJOB, KU, KaJIbLHI
U UX COEMHEHUS MO MOJIO0KEHUIO

B llepnonnueckoii cucreme

J.. Menneneesa.

OOBACHATH 001IME 3aKOHOMEPHOCTHU

B U3MECHEHUU CBOMCTB XUMHYECKUX
AJIIEMEHTOB (M3MEHEHHE PaJNyCOB
aTOMOB, JIEKTPOOTPULIATEIBLHOCTH,
BaJEHTHOCTH) U UX COEAMHEHUN

B IIPEJIEIaxX MaJbIX IEPHUOJ0B U IIIaBHBIX
NOJTPYII C YYETOM CTPOEHUS UX
aTOMOB;

30



denepanpHas padbouas mporpamma | Xumus. 8—9 kinaccel (0a30BbIi YPOBEHB)

aTOMOB XMMHUYECKHUX DJIEMEHTOB,
METAJUIMYECKNX U HEMETATNYECKUX
CBOMCTB I10 TPYIIIaM U IEPUOJaM.
3nauenue [lepuoguueckoro 3akoHa

u [leppoanyeckor CUCTEMbI XUMAYECKUX
3JIEMEHTOB JJISl Pa3BUTHUSI HAYKU U
npaktuku. /.M. Mennenees — yueHslit
Y TPAXKJIaHUH.

Xumuueckuii IKcnepumenm:
Jlemoncmpayuu:

B3anmonernicTBue ruipOKCHIa IUHKA

C paCTBOpaMM KHUCJIOT U IIEI0YECH.
MoaenupoBaHue CTPOECHUS MOJIEKYJT
IIPU ITIOMOIIY PUCYHKOB, MOJIEIIEH,
AIIEKTPOHHBIX M CTPYKTYPHBIX (hOpMYIL.
Tabmuna «Ilepuoguueckas cucrema
XUMHUYECKUX IJIEMEHTOB

JI.11. MenaeneeBay.

Jlabopamopuvie onvimol
O3zHakomiieHHE ¢ 00pa3laMu METaIOB
Y HEMETAIUIOB

VY4acTBOBaTh B COBMECTHOM paboTe

B [1ape WM TpymIe.

BricTpanBaTh pa3BepHyThIE TUCHMEHHBIE
Y YCTHBIE OTBETHI C OMOPOU

Ha HHGOPMAIIUIO U3 yUeOHUKA U APYTUX
HMCTOYHUKOB, B TOM uncie MIHTepHeTa

3.2

XHUMHUYECKas CBA3b.
OxucIuTEeNnLHO-
BOCCTAHOBHUTEJILHBIC
peakiuu

Xumuueckas cBsa3b. KoBajenTHas
(TmossipHast U HEMOJIApHAs) CBSI3b.
DJIEKTPOOTPUIIATEILHOCTh XUMUYECKUX
aneMeHToB. MonHas cBsa3b. CTeneHb
okuciaeHus. OKUCINTEILHO-
BOCCTAHOBUTEJIbHBIC peakiuu. [Ipoiiecco

PackpbIBaTh CMBICIT H3y4a€MBbIX TOHATHI.
Onpenensars BUJ XUMUYECKON CBA3U

B COCIUHCHUMU.

MoaenupoBaTh CTPOECHUE MOJIEKYJT

IIPY IIOMOILHA PUCYHKOB, MOJEJIEH,
AJIEKTPOHHBIX U CTPYKTYPHBIX POPMYII.
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OKHCJICHUS Y BOCCTAaHOBJICHUS.
OkucnuTenn U BOCCTAaHOBUTEIIH.
XUMHUUYECKHUM SKCIIEPUMEHT: U3yYECHHUE
00pa3IoB BEIIESCTB METAJIIOB

Y HEMETAJIJIOB, B3aUMO/ICHCTBHE
TUAPOKCHUIA IMHKA C paCTBOPaMU KUCIIOT
Y LIEI0YEH, MPOBEACHUE ONBITOB,
WUTFOCTPUPYIOIIUX PUMEPHI
OKHCIIUTEIbHO-BOCCTAHOBUTEIBHBIX
peaxuuii (ropeHue, peakifu
pa3noKEeHUs, COCUHEHHUS).
Xumuyeckuii IKCnepumenm:
Jlemoncmpayuu:

OMNBITHI, WUTIOCTPUPYIOIIHNE TPUMEPHI
OKHCITUTEIbHO-BOCCTAHOBUTEIBHBIX
peakiuil (ropeHue, peakiuu
pa3noKeHus, COeAUHEHUS )

Hcrnonb30BaTh XUMUYECKYIO CUMBOJIUKY
JJIs1 COCTaBJIEHUS (POPMYJT BELIECTB,
AJICKTPOHHOT 0 OalaHca PEeaKIIuid.
Onpenensats CTENEHb OKUCICHUS aTOMOB
XUMUYECKUX DJIEMEHTOB 110 (hopMyiiam
U COCTaBISATh (POPMYJIIbI OMHAPHBIX
COCIMHEHUH MO CTEIICHU OKHMCICHUS
aTOMOB XMMHUYECKHX DJIEMEHTOB.
Onpenensars OKUCIUTEND U
BOCCTAHOBHUTEIIL. PaccTaBiIATh
KO2(DPUIIUEHTHI B CXeMax MPOCTHIX
OKHCJIUTEIbHO-BOCCTAHOBUTEILHBIX
pEaKHil METOJIOM SJIEKTPOHHOTO
OajaHca.

Ha6mronaTe XMMHUYECKUE OMBITHI

110 IUIaHY, aHAJIM3UPOBATh U JI€JIaTh
BBIBOJIBI.

HUcnonszoBate UKT g co3zmanus
MOJIEJIEH, OATOTOBKY ITPE3EHTALUAM,
JIOKJIJIOB T10 TEME.

BricTpauBath pa3BepHyThI€ MUCHMEHHBIC
Y YCTHBIE OTBETHI C ONIOPOU

Ha HHGOPMALIUIO U3 YIEOHUKA U APYTUX
VMCTOYHUKOB, B TOM uncie HTepHera

Htoro no pazneny 15
PesepBHOE BpeMs 3
OBIIEE UMCJIO HACOB 68
[10 TIPOTPAMME
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9 KJIACC
HaumenoBanue
Ne KommuectBo OCHOBHBIE BUBI A€ATETLHOCTHU
pa3aeiioB U TEM Conepxkanue 00ydeHHs
n/m 4acoB 00y4aromuxcs
y4eOHOI 0 IpemMeTa

BeIIIeCTBO U XHMHYECKHUEC pCaKIINn

1.1

IToBTOpEHNHE

U yriayojeHue
3HAHHUI OCHOBHBIX
pa3zienoB Kypca

8 kmacca

5

[lepnoanueckuii 3akoH. [lepuonnueckas
CHUCTEMA XMMHYECKHX JJIEMEHTOB

J.1. Menneneera. CTpoeHHE aTOMOB.
3aKOHOMEPHOCTH B U3MEHEHUU CBOICTB
XUMHUUYECKUX PJIEMEHTOB MEPBBIX TPEX
MIEPUOJIOB, KaHs, KaJIbLIH U X
COCIUHEHUN B COOTBETCTBUU

C TIOJIOKEHUEM DJIEMEHTOB

B [leproanueckor CUCTEME U CTPOEHUEM
MX aTOMOB.

CrtpoeHne BenecTBa: BUAbl XUMUYECKON
CBSI3U. TUIBI KPUCTAIUTNYECKHUX
pPEIETOK, 3aBUCUMOCTh CBOMCTB
BEILIECTBA OT TUIIA KPUCTAIINYECKOU
PEIIETKH U BUJIa XUMHUUYECKOM CBSI3H.
Knaccudukarus 1 HOMEHKIATypa
HEOPraHUYECKUX BEIIECTB. XUMUYECKUE
CBOWCTBA BEILIECTB, OTHOCAILINXCS

K Pa3IMYHbIM KJIACCaM HEOPraHUYECKUX
COCMHECHUI, TEHETUYECKAs CBA3b
HEOPraHWYECKUX BEILIECTB.

XapaKkTepu30BaTh XUMHUYECKUE DIIEMEHTHI
MIEPBBIX TPEX MEPUOJIOB, KIS U KaJbIUs
10 X NOJ0KeHUIO0 B [lepuoguueckoi
cucteme /1. 1. Meneneena.
Knaccudunmposats 1 Ha3bIBaTH
HEOPraHWYECKHE BEIIECTBA U3YUYECHHBIX
KJIACCOB.

OnuceIBaTh 00IIME XUMUYECKUE
CBOMCTBA BEILIECTB PA3JIMYHBIX KJIACCOB,
MOATBEPKIaTh CBOMCTBA MPUMEPAMHU
MOJICKYJISIPHBIX YPaBHEHUN XUMUYECKUX
PEaKIIUH.

OnpenensiTe BUJ XMMUYECKOU CBS3U

Y TUI KPUCTAIUIMYECKON PEIIETKH
BEILIECTBA.

IIporuo3upoBaTh CBOMCTBA BELIECTB

B 3aBUCHUMOCTH OT UX CTPOCHHMSI.
BricTpanBarh pa3BepHYThIE TUCbMEHHBIE
Y YCTHBIE OTBETHI C OIIOPOU

Ha MHGOPMALIUIO U3 yYeOHUKA

Y CIIPABOYHBIX MAaTEPHUAIOB, TPAMOTHO
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Xumuueckuii IKCnepumenm:
Jlemoncmpayuu:

03HAKOMJICHHUE C MOJICJISIMU
KPUCTAJUTMYECKUX PEIIETOK
HEOPraHUYECKUX BEIIECTB — METAJIJIOB
¥ HeMeTaJuIoB (rpaduTa U aimMasa),
CJIOKHBIX BEIIECTB (XJI0pU/1a HATPHs)

HCTIOJIb30BATh N3YYCHHBIN ITOHSATUNHBIN
arnmapar Kypca XuMuu

1.2

OCHOBHBIC
3aKOHOMEPHOCTH
XUMHYECKUX
peakuui

Knaccuduxamnus XuMuyeckux peakuui
10 PA3JIMYHBIM IIPU3HAKAM (I10 YUCITY

Y COCTAaBY YYaCTBYIOIIUX B PEAKIINU
BEIIIECTB, M0 TEIIOBOMY 3 (deKTy,

110 U3MEHEHUIO CTETICHEH OKHCIICHUS
XMUMHUYECKHX JIEMEHTOB,

0 0OPaTUMOCTH, 1O YYACTHUIO
KaTam3aTopa). IK30-

¥ DHJIOTEPMHUYECKHE PEAKIINH,
TEPMOXUMUYECKUE YpaBHEHHUSI.
[ToHsATHE O CKOPOCTU XUMHUYECKOU
peakmuu. [louarue 06 oOpaTUMbIX

¥ HEOOpATHUMBIX XUMHUYECKHX PEaKLIUIX.
[ToHATHE O TOMOTEHHBIX U T€TEPOTCHHBIX
peaknusx. [lonarue o katanuse.
[ToHATHE O XUMUYECKOM PAaBHOBECHUU.
®dakTopbl, BIUAIOIINE HA CKOPOCTh
XMUMHUYECKOHN peakuu 1 MOJIOKEHUE
XHUMHYECKOTO PAaBHOBECHSI.
OKHUCIUTENbHO-BOCCTAHOBUTEIbHBIE

PackppIBaTh CMBICI U3y4aeMbIX IOHATHI
Y IIPUMEHSTh 3TU MOHSITHUS TIPU ONUCAHUU
CBOMCTB BEIIECTB U UX MPEBPALCHUN.
KnaccuduimpoBats XuMuaeckue
PEaKIMU 10 Pa3IMYHbIM ITPU3HAKAM.

VY craHnaBnMBaTh 3aBUCUMOCTb CKOPOCTH
XUMUYECKOUN pEeaKIuu OT Pa3IuYHbIX
(hakTopoB.

[Iporao3upoBaTh BO3MOXKHOCTH
MPOTEKAHUSI XUMUYECKUX TTPEBPAILICHUM
B Pa3JIMYHBIX YCIOBUSIX.

OnpenensiTe OKUCIUTENb

u BocctaHoBurelnb B OBP.

CocTaBJisITh SJIEKTPOHHBIN OanaHc
pEaKIuH.

[Tpon3BOIUTH BHIYUCICHUS

10 XUMUYECKUM YPABHEHUSIM.
Y4acTBOBaTh B COBMECTHOM paboTe

B TIape WU TPYIIIeE.

BricTpanBarh pa3BepHYThIE TUCbMEHHBIE
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peakuuu, 3JIEKTPOHHBIN OaaHc
OKHUCJIMTEIbHO-BOCCTAHOBUTEIbHOM
peakuu. CocTaBlieHUE ypaBHEHUN
OKHCJIMTEIbHO-BOCCTAHOBHUTEIBHBIX
peaKuuii C UCIIOJIb30BAHUEM METOAA
AJIEKTPOHHOTO OaaHca.

Xumuueckuii IKcnepumenm:
Jlemoncmpayuu:

HccnenoBanue 3aBUCUMOCTH CKOPOCTH
XUMHUYECKON peakiy OT BO3JIEUCTBUS
pa3IMYHbBIX (PAaKTOPOB.

OnBITHI, WUTIOCTPUPYIOIINE TPUMEPHI
OKHUCJIMTEbHO-BOCCTAHOBUTEIbHBIX
peakuuii (ropeHue, peakiuu
Pa3I0XKEHUsI, COCTMHEHNA).
Boviuucnenus:

KOJINYECTBA BelIeCTBa, 00beMa U MacChl
pEareHToOB WK MPOAYKTOB 10
YpaBHEHUSIM XUMUYECKUX PEaKuil

Y YCTHBIE OTBETHI C OIIOPOU

Ha HHPOpPMALMIO U3 yYeOHUKa

Y CIIPABOYHBIX MaTe€pHaIOB, FPAMOTHO
WCIIOIb30BaTh N3yYECHHBIA TOHATUHBIN
anmnapar Kypca XUMHH

1.3

DJIEKTPOIUTUYECKAS
JIMCCOITHAIIHS.
XHUMHYECKHE
peakuun

B pacTBOpax

Teopust IEKTPOTUTUYECKON
JTUCCOLUALINH. DIIEKTPOIUTHI

Y HEAJIEKTPOJIUTHI. KaTHOHBI, aHUOHBL
MexaHH3M JUCCOIMALIUN BEILIECTB

C Pa3IUYHBIMU BUIAMU XUMUYECKOU
cBsa3u. Crenensb quccounan. CUIbHbBIE
U CJ1a0ble DJIEKTPOJIUTHI.

Peakiiuu noHHoro oOMeHa. Y cioBus

PackppIBaTh CMBICII U3y4aeMbIX TOHATHH,
a TaK)Ke CMBICI TEOPUU
AJIEKTPOJIMTUYECKON JUCCOLUALINH.
OOBICHATH TPUYHHBI
AJIEKTPONPOBOTHOCTH BOJHBIX PACTBOPOB
BEIIECTB, pa3inyaTh cjladble U CUIIbHBIE
AIIEKTPOJIUTHI.

CocTaBisTh ypaBHEHUS JUCCOLMALIUN
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IPOTEKAHMSI pEaKIMii HOHHOro OOMeHa,
MIOJIHBIC U COKPAIlCHHBIC HOHHbBIC
ypaBHEeHU peakiuii. CBOMCTBA KUCJIOT,
OCHOBAHUU U COJIEH B CBETE
MpPEACTaBICHUN 00 JIEKTPOTUTHYECKOM
nuccornanuu. KauecTBeHHbIE peakiiuu
Ha uoHbI. [loHsTHE O TUIpOIU3E

COJIEH.

Xumuueckuu IKcnepumenm:
Jlemoncmpayuu:

HccnenoBanue 31eKTpOPOBOAHOCTH
pacTBOPOB BEIIECTB, Mpolecca
JUCCOIMALIMY KUCIIOT, IIeJI0Ueit

U coJield (BO3MOKHO UCIIOJIb30BaHUE
BUJICOMAaTEPHAIIOB).

OMnbIThI, WUTIOCTPUPYIONIUE MPHU3HAKU
MPOTEKAHUS PEeaKIMl HOHHOTO OOMEeHa
(oOpa3oBaHue ocajika, BbIJCICHUE Ta3a,
o0OpazoBaHuUeE BO/IbI).

PacniosnaBanue HeOpraHM4ECKNUX
BEIIECTB C MOMOIIbIO KAYECTBEHHBIX
peaKkuuii Ha UOHBI.

Jlabopamopmnwiii onvim:

N3ydyeHne npu3HakoB NPOTEKAHUS
peaKiuu HOHHOTO OOMEHa B pacTBOpPax
3JIEKTPOJIUTOB (C 00pa3oBaHUEM OCa/IKa,

BBIJICJICHUEM T'a3a, 00pa30BaHUEM BOJIbI).

KHUCJIOT, LIEJIOYEN U COJIEU, TIOJIHBIE

Y COKpAIllEHHbIC HOHHBIC YPaBHEHUS
XUMUYECKUX PEaKIIii MOHHOTO OOMEHa,
KpaTKue MOHHBIE YPaBHEHUS MPOCTHIX
peaKkuuii THAPOIU3a COJIEH.
XapakTepu3oBaTh O0INE XUMUUECKUE
CBOMCTBA BEIIECTB PA3JIMYHBIX KJIACCOB
Ha OCHOBE TEOPUH DJIEKTPOIUTHUYECKOU
U CCOIMAlINN; TOATBEPKAaTh CBOMCTBA
MIpUMEpPaMU MOJICKYJISIPHBIX U HOHHBIX
YPaBHEHUM XUMUYECKUX PEAKIUM.
Pemiats sxcriepuMeHTaIbHbIE 3a1a4U

10 TEME.

[InaHnpoBaTh U OCYILECTBISAThH

Ha MPaKTUKE XUMHUYECKUE
AKCIIEPUMEHTHI, TPOBOJIUTH HAOJIOICHHUS,
JieNaTh BBIBOJBI 10 PE3YIbTaTaM
AKCIIEPUMEHTA MPH MPOBEACHUU
71a00paTOPHBIX OMBITOB U MPAKTUYECKUX
pabor.

CrnenoBaTh mpaBuiaM 0€30MacHOM
paboThI B J1abopaTopuu

TP UCTIOIb30BAHUU XUMUYECKON
MOCYJIbI U 000PYIOBaHUS.

[TpoBOAUTE BBIUKUCIICHHS 10 XUMUYECKUM
YpaBHEHUSIM.

VYuyacTBOBaTh B COBMECTHOI paboTe
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IIpakmuueckas paboma:

Ne 1. Pemienue s3kciepruMeHTATbHbBIX
3a/1a4 o TeEME.

Boviuucnenus:

10 YPaBHEHHSIM XUMUYECKUX pEaKIUi

B IIap€ WJIM TPYIIIIE.

BricTpanBaTh pa3BepHyThI€ TUCbMEHHBIE
Y YCTHBIE OTBETHI C OIIOPOU

Ha MHGOPMALIUIO U3 yYEOHUKA U APYTUX
MCTOYHUKOB HH(OpMaIiU, B TOM YUCIIE
HNutepHera

Uroro no pazneny

17

HemeTaabl M MX COeTMHEHUS

2.1

OOmas
XapaKkTepUCTUKA
XUMHYECKUX
2JIEMEHTOB
VIIA-rpynmnsl.
I"anorenst

OO6m1as xapaKTeprUCTUKA rajlOr€HOB.
OcoOEHHOCTH CTPOSHHUS aTOMOB,
XapaKTEepHBIE CTENIEHN OKUCIICHUSI.
Crtpoenue u (pusnyeckue CBONCTBa
MPOCTHIX BEUIECTB — raJIOT€HOB.
XUMHUYECKHE CBOMCTBA HA IPUMEPE
xJiopa (B3auMOJICUCTBUE C METAJIaMU,
HEeMEeTaJlJIaMU, IIEJI0YaMHM ).
XnopoBoaopo. CosiHas KUCIIOTa,
XUMHUYECKUE CBOMCTBA, MOJTy4YCHHUE,
npuMeHeHnue. Jlencraue xiaopa

U XJIOPOBOJIOPO/Ia HA OPTaHU3M
yesioBeKka. BaykHeuIme XJI0puasl U ux
HaxO0XXJICHHE B TIPUPOJIC.

Xumuueckuii Ikcnepumenm:
Jlemoncmpayuu:

OneIThI, OTpakaroIue Gpuandeckue

Y XUMUYECKHUE CBOMCTBA TAJIOTEHOB U UX
coeIMHEHU (BO3MOYXKHO UCTIOIB30BaHUE

OOBACHATDH 001IT1E 3aKOHOMEPHOCTH

B U3MEHEHUHU CBOMCTB HEMETAILJIOB U UX
COEJIMHEHUH B Mpeeiax MallbIX
MIEPUOJIOB U TJIaBHBIX MOATPYIII
[lepronnueckoil cucTeMbl XUMUYECKUX
AJIEMEHTOB C YUETOM CTPOEHUS UX
aTOMOB.

XapakTepusoBarh (U3HUUECKUE

Y XUMUYECKUE CBOMCTBA MPOCTHIX
BEILIECTB I'aJIONeHOB (Ha IMpUMeEpe XJIopa)
1 CJIOKHBIX BEUIECTB (XJIOPOBOJOPO/A,
XJIOpHJIa HATPHS), CIIOCOOBI UX
MOJTyYEHUSs], MPUMEHEHUE U 3HAUYCHUE

B IIPUPO/JIE U JKU3HU YEJIOBEKA.
Omnpenensate XJI0pUI-UOHBI B PACTBOPE.
[InaHnpoBaTh U OCYIECTBIISAThH

Ha MPAKTUKE XUMUYECKHE
HKCIIEPUMEHTHI, TPOBOIUTH HAOIIOICHUS,
JeNaTh BBIBOIBI 110 pe3yabTaTaM
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BUJIEOMATEPHAIIOB).

O3HakoMJIeHHE ¢ 00pa3aMu XJI0pUI0B
(rajoreHu10B).

Jlabopamopnwiii onvim:

N3yueHue CBOMCTB COJITHON KUCIIOTHI.
[IpoBeneHre KaYEeCTBEHHBIX PEaKIIHil
Ha XJIOPU-HUOHBL.

lIpakmuueckas paboma

Ne 2: Tlonmy4yeHue CONSTHOM KUCIIOTHI,
W3y4ECHUE €€ CBOMCTB.

Buviuucnenus:

10 YPaBHEHUSIM XUMUYECKHUX PEAKIIUi,
€CJIM OJIMH U3 PEareHTOB JIaH B U30bITKE

OKCIIEPUMEHTA TIPH MTPOBEICHUH
JTa00paTOPHBIX OMBITOB M MPAKTUIECKUX
pabor.

CrnenoBatb mpaBuiiaMm 6€30mMacHoOM
paboThI B TabopaTopuu

IIPH UCITOJIb30BAHUN XUMUICCKOU
MOCY/IBI U 000PYTOBAHUS.

BricTpanBaTh pa3BepHYThIC THCHMCHHBIE
Y YCTHBIE OTBETHI C OTIOPOM

Ha HHOOpMAIIUIO U3 yUeOHHKa
Y CIIPaBOYHBIX MaTEPHAIOB, TPAMOTHO

HCTIOJIb30BATh N3YYCHHBIN ITOHSATUNHBIN
arrmapar Kypca XuMHUH

2.2

Ob6mas
XapaKTepUCTHKA
XUMHUYECKHX
3JIEMEHTOB
VIA-rpynmnsrl. Cepa
U €€ COCIMHEHHUS

OO1mas XxapakTepruCTUKa HIEMEHTOB
VIA-rpynnsl. OcCOOEHHOCTH CTPOEHUS
aTOMOB, XapaKTEPHBIE CTCTICHU
OKHCJICHHUSI.

Crpoenue u pu3nyecKue CBONCTBA
IPOCTHIX BEIIECTB — KUCIOPO/IA U CEPHI.
AJIOTpOIHBIE MOAU(PUKALIUYA KUCIOPOAa
U cepbl. XUMUYECKUE CBOMCTBA CEPBHI.
CepoBosiopo, cTpoeHue, pusndeckue
U XUMHUYECKHE CBOMCTBA.

Oxcuibl cepbl Kak MpeICTaBUTEIH
KHCIIOTHBIX OKCHIOB.

Cepnas kuciora, puznyeckue

1 XMMHYECKHE CBOMCTBA (00IIHE KaK

OOBICHATH 0011IME 3aKOHOMEPHOCTHU

B U3MEHEHUU CBOMCTB 3JIEMEHTOB
VIA-rpynisl ¥ UX COEIMHEHUH C YYETOM
CTPOCHHUSI UX aTOMOB.
XapakTepusoBarh (U3HUUECKUE

Y XUMHYECKHE CBOMCTBA IPOCTOrO
BEILIECTBA CEPBI U €€ COEANHEHUN
(cepoBOIOpOaA, OKCHUIOB CEPBI, CEPHOM
KHUCJIOTHI, CYIb(}ATOB), CIIOCOOBI X
MOJIYYEHUSI, IPUMEHEHHUE U 3HAYCHUE
B IIPUPOJIC U KU3HU YETIOBEKA.
OnpenensaTe HATUYKE CYJIb(PAT-HOHOB
B pacTBOpE.

OOBICHATH CYIIHOCTD IKOJIOTHYECKHUX
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MpeACTaBUTENIS KJIacca KUCIIOT
u crienuduyeckue). XuMUuecKue
peakiuu, Jexalire B OCHOBE
IPOMBIIIIEHHOT0 C1oco0a MoJy4eHus
cepHoil kucnotsl. [Ipumenenune. Conn
CEPHOM KHUCJIOThI, KAaUECTBEHHAS PEaKIIH
Ha CyNIb(aT-uoH.

HaxoxneHue cepbl U €€ COeTMHEHUN

B Ipupoje. XUMUYECKOE 3arpsi3HEHUE
OKPYKAIOIIEH CpeIbl COCTUHEHUSIMA
cepbl (KUCIOTHBIE 0K IH, 3arpsi3HEHNE
BO3/lyXa U BOJIOEMOB), CIIOCOOBI €r0
Mpe0TBPAICHUS.

Xumuueckuii IKCnepumenm:
Jlemoncmpayuu:

O3HakoMJIeHHE C 00pa3ilaMu CEephI U e
COCTMHEHUSAMU (BO3MOXKHO
UCII0JIb30BAHUE BUIEOMATEPUATIOB).
Habmonenue npouecca o0yrianBaHus
caxapa Ioj JEeUCTBUEM
KOHIIEHTPUPOBAHHOM CEPHOM KHCIIOTHI.
Jlabopamopuvie onvimol:

N3yueHne XMuMHUYECKUX CBOWCTB
pa30aBIECHHOM CEPHOM KHUCIIOTHI.
[IpoBeneHre KaueCTBEHHOM peakuy Ha
cylbdaT-uoH U HAOIIOIeHNE MTPU3HAKa
ee MPOTEeKaHUs

po0JieM, CBS3aHHBIX C ITepepadoTKOM
COCIMHEHUH CEPHI.

[InaHupoBaTh U OCYIIECTBIISTH

Ha MPAKTUKE XUMHYECKUE
AKCIIEPUMEHTHI, TPOBOUTH HAOTIOACHUS,
JienaTh BBIBOJBI 110 Pe3yiIbTaTaM
AKCIIEPUMEHTA.

CrnenoBathb mpaBuiiaMm O€30MacHON
paboThl B 1abopaTopuu

P UCTIOJIb30BAaHUU XUMUYECKON
MOCY/Ibl U 000PY10BAHUSI.

[Tpou3BOIUTH BHIUUCIICHUS

10 XUMUYECKUM YPaBHEHHUSIM.
Hcnons30BaTh IpU BBITIOJIHEHUT
y4eOHBIX 3a/IaHUM TEKCThI YUeOHUKa,
CIIpaBOYHBIC MaTEPHUAIIbI
(ITeprouuecKyro CUCTEMY XUMUUECKUX
anemenToB /1. 1. Menneneena, Tabauiry
PacTBOPUMOCTH KHUCIIOT, OCHOBaHHUM

Y COJIEH B BOJE, DJIEKTPOXUMHUYECKUMN P
HaIpsHDKEHUH METaIIOB).

Hcnons30BaTh IpU BBITOJIHEHUT
y4eOHBIX 3aJIaHUH U B MPOIIECCE
MCCIEA0BATENBCKON IESITEIbHOCTH
HaY4YHO-TIOMYJISIPHYIO JTUTEPATYPY
XUMHUYECKOT0 COJIEPKaHMS, CIIPABOYHBIE
Marepuaibl, pecypcbl UHTEepHETa
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2.3

Oobmas
XapaKTepUCTHKA
XUMHUYECKHX
3JIEMEHTOB
VA-rpynmsi.

Azot, pochop u ux
COEIMHEHUS

OO011as XapaKTEepPUCTHKA HJIIEMEHTOB
VA-rpynnbl. OCOOEHHOCTH CTPOEHUS
aTOMOB, XapaKTEPHbIE CTEIECHU
OKHCIICHUSI.

A30T, pacipOCTpaHEHUE B IPUPOJIE,
bu3uYecKre 1 XUMUYECKHUE CBOMCTBA.
Kpyrosopot a3zora B npupozae.
AMMUaK, ero Pu3nYecKue 1 XUMUIECKHE
CBOMCTBA, NOJyYEHUE U IPUMEHEHHUE.
Conu ammoHust, X GU3NIECKUE

Y XUMHUYECKHE CBOMCTBA, TPUMEHEHHUE.
KauecTBeHHast peakiys Ha HOHbI
aMMOHUS.

A3OTHas KMCIIOTA, €€ MOJyYEHHE,
bu3MYecKre 1 XUMUYECKHUE CBOMCTBA
(oburue Kak mpeacTaBUTENs Kilacca
KHCJIOT U CIICIH(UISCKUE).
Hcnonb30BaHnEe HUTPATOB U COJIEN
aMMOHHSI B KQUECTBE MUHEPATbHBIX
ynoOpeHuii. XUMUYIECKOE 3arpsi3HCHHE
OKpY’Karollel Cpeabl COCAUHEHUSIMHU
a30Ta (KUCJIOTHBIE JOXKIH, 3arpsi3HEHUE
BO3/yXa, IOYBBI U BOJIOEMOB).
®dochop, aIITOTpOnHBIE MOAU(PUKALIUH
dbocdopa, puznUecKre U XUMHUICCKUE
cBoiictBa. Okcua gocdopa (V)

u pocdopHas Kuciaora, pu3ndecKue

OOBICHATH 0011IME 3aKOHOMEPHOCTHU

B U3MEHEHUU CBOWCTB AJIEMEHTOB
VA-rpynnsl ¥ UX COEAUHEHHI C yUETOM
CTPOEHHUS UX aTOMOB.

XapakTepu30BaTh PU3NYECKUE

Y XUMHUYECKHE CBOMCTBA MPOCTHIX
BelIecTB a30Ta u pochopa u ux
coeMHEeHUM (aMMuaKa, cojied aMMOHHUS,
a30THOW KHUCIJIOThI, HUTPATOB, OKCHJIA
docdopa (V) u pochopHOI KUCTOTHI,
docdaToB), crtocoObI UX MOTYICHHUS,
MPUMEHEHUE U 3HAYCHHE B MIPUPOJIC

Y ’KU3HU YEJIOBEKa.

OnpenensTe HOHBI aMMOHHUS U (hocdaT-
MOHBI B pacTBOpE.

OOBACHATH CYLTHOCTh HKOJIOTUYECKUX
po0JieM, CBSA3aHHBIX C HAXOXKICHUEM
coenuHeHui azota u docdopa

B OKPYXKaroIIeu cpere.

[InanupoBaTh 1 OCYIIECTBISATh

Ha MIPAKTUKE XUMUYECKHE
HKCIIEPUMEHTBHI, TPOBOJAUTH HAOIIOACHUS,
JieNaTh BBIBOJBI TIO pe3ybTaTam
HKCIIEPUMEHTA MIPH MPOBEIACHUU
71a00paTOPHBIX OMBITOB U MPAKTUIECKON
paboTHI.

CrnenoBaTh mpaBuaM 0€30MacHOM
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Y XMMUYECKUE CBOMCTBA, MOJTYyYEHHE.
Hcnonb3oBanue pocharos B kauecTBe
MUHEpAIbHBIX YIOOPEHUH.
Xumuueckuii IKCnepumenm:
Jlemoncmpayuu:

O3HakoMJIeHUE ¢ PUBNYECKUMHU
cBoiicTBamu azora, pocdopa

1 UX COEMHEHUU (BO3MOYKHO
HCII0JIb30BAHUE BUJIEOMATEPUATIOB).
O3HakoMJIeHHE ¢ 00pa3IaMu a30THBIX
u dochopHbIX ynoOpeHui.
[Tonydyenue, coOupanue, pacrno3HaBaHUE
Y U3YYEHHE CBOWMCTB aMMHAKa.
B3anmozencTBrue KOHIEHTPUPOBAHHON
a30THOU KHCJIOTHI C MEIbIO
(BO3MO’KHO MCMOJIb30BAHUE
BHUJICOMATEPHUAIIOB).

Jlabopamopuvie onvimol:
[IpoBeneHne KaUECTBEHHBIX PEAKIIUT
Ha MOH aMMOHUA U pocdar-uoH,

Y U3y4EHUE MPU3HAKOB UX
MPOTEKAHUSI.

llpakxmuueckas paboma

Ne 3: Tlony4yenne ammuaka, U3y4eHue
€ro CBOMCTB.

Buiuucnenus:

M0 YPaBHEHUSIM XUMHUYECKUX PEaKInui

paboThI B 1aboparopun

TP UCTIOJTb30BAHIH XUMUYIECKON
MOCY/Ibl U 000PYI0BAHUSI.
[Tpon3BOMUTH BEIYUCICHUS

0 XUMHYECKUM YPAaBHECHHUSIM.
Hcnonb30BaTh Mpu BBHITIOJTHEHUH
y4eOHBIX 3aJIaHUM TEKCThl YUeOHMKA,
CIIPaBOYHBIE MaTepUaIbl
(mepruoANYECKYI0 CUCTEMY XUMUYECKHUX
anemenToB J[. . Menneneesa, Tabiuiry
PacTBOPUMOCTHU KHCIIOT, OCHOBAHUM

U COJICH B BOJIE, DIEKTPOXUMUYECKUN PsiT
HaIpsHKEHUH METaIoB)
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2.4

Oobmas
XapaKTEPUCTUKA
XUMHAYECKHUX
3JIEMEHTOB
I[VA-rpynnsl.
Yrnepon

Y KPEMHUH, U UX
COCIMHEHUS

OO011as XapaKTEepPUCTHKA HJIIEMEHTOB
IVA-rpynnsl. OcOOEHHOCTH CTPOEHUS
aTOMOB, XapaKTepHbIC CTETICHU
OKHCIICHHUS.

Yraepon, amnoTponHbie MOAUDUKALINH,
pacnpocTpaHeHue B IPUPOJIE,
dusnyecKkue 1 XUMUIECKIE CBOMCTBA.
Ancop6musi. KpyroBoport yriepona

B IIPUPOJIE.

Oxcupipl yraepoja, ux hpusndeckue

1 XUMHUYECKHE CBOMCTBA, JICHCTBUE

Ha )KUBBIC OPTaHU3MBbI, TTOJTYICHHE

Y IIPUMEHEHHUE. DKOJIOTHYECKNE
poOJIEMBbI, CBS3aHHBIE C OKCUJIOM
yriepoza (1V), runoresa riio0aibsHOTO
MOTEIUICHHUS KJIINMAaTa, TapHUKOBBIH
aPexT.

VYronpHas KUCIOTA U €€ COJU, UX
buznuecKre 1 XMMUIECKUE CBOMCTBA,
MOJTYYCHUE U TIPUMEHEHHE.
KauecTBeHHas peakuysa Ha KapOOHAT-
nonbl. Micnonib3oBanue kapOOHATOB

B OBITY, MEJIUIIMHE, TPOMBIIIJICHHOCTH
U CEJIbCKOM XO35HCTBE.
[lepBoHavaIbHBIC TTOHSTHS

00 OpraHUYeCcKuX BEIIeCTBaX KaK

0 COEIMHEHUAX yrieposaa (MeTaH, 3TaH,

OOBICHATH 0011IME 3aKOHOMEPHOCTHU

B U3MEHEHUU CBOWCTB 3JIEMEHTOB
IVA-rpynmsl ¥ UX COEIMHEHUI C y4ETOM
CTPOEHHUS UX aTOMOB.

XapakTepu30BaTh PU3NYECKUE

1 XUMUYECKHE CBOMCTBA MPOCTHIX
BEIIECTB yriepo/ia U KPEMHHUS U UX
COEMHEHNI (OKCUIOB YIJIepo/a,
YrOJIbHOM KUCTIOTHI, KapOOHATOB, OKCUAA
KPEMHUS, KPEMHHEBOW KHUCIIOTHI,
CHJIMKATOB), CLIOCOOBI UX ITOTY4YEHUS,
IIPUMEHEHNE U 3HAaUEHHE B IIPUPOJIE

Y )KM3HU YEJIOBEKa.

OOBACHATH MPUUUHHO-CIICICTBEHHYIO
CBSI3b: CTPOCHHE BEIIECTBA — CBONCTBA
— TMIPUMEHEHUE — Ha MpuMepax
COCAMHECHUH YIJIEpOJa U KPEMHUS.
Omnpenensats KapOOHAT- U CUITMKAT-UOHBI
B pacTBOpeE.

OOBICHATH CYIIHOCTh 3KOJIOTUYECKHUX
po0JieM, CBSI3aHHBIX C HAX0XKICHUEM
YIJIEKUCIIOTO Tra3a B OKpykKarouien
cpene.

[TonTBepkaaTh 0COOEHHOCTH COCTaBa
OpPraHUYEeCKUX BEIIECTB MPUMEPAMU
MPOCTHIX COENUHEHUH (METaH, dTaH,
STHJICH, alleTUJICH, D TaHOJI, TIUIIEPHH,
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ATUJICH, alleTUJICH, 3TAHOJ, TIUIEPHH,
YKCYCHasi KUCIIOTA).

[IpupoaHbIE NCTOYHUKH YIIIEBOIOPOIOB
(Yyrosm, IpUpOIHBIH Ta3, HEPTH),
MPOIYKTHI UX TIepepaboTku (OCH3HH),
WX POJIb B OBITY ¥ TIPOMBIIIIJIEHHOCTH.
[ToHsiTHE O OMONOTMUECKU BaXKHBIX
BEIIECTBAX: XKUpax, OeNIKax, yrieBojaax —
U WX POJIM B KU3HU YEJIOBEKA.
MarepualibHOE €TUHCTBO OpPraHUYECKUX
Y HEOPraHUYECKUX COCAMHEHUM.
Kpemuuid, ero ¢pusznueckue

Y XMMUYECKUE CBOVMCTBA, MOJYYECHUE

u npuMmeHeHue. CoeTMHEHUS KPEMHHUS

B nipupojie. OO0I1re npeacTaBiIeHUs

00 okcuge kpemuus (IV) u kpemHHEBOM
KHCJIOTE.

CuMKaThl, UX UCTIOJIb30BaHUE B OBITY,
MEJUIMHE, TPOMBIIIJIEHHOCTH.
Baxnenime cTpouTeIbHbIE MATEPUATIBI:
KepaMuKa, CTEKJIO, LIEMEHT, OETOH,
xene300eToH. [IpoGiemsr 6e30macHOro
UCII0JIb30BAHUST CTPOUTEHHBIX
MaTepHaJiOB B TOBCEHEBHOM KU3HU.
Xumuueckuii IKCnepumMenm:
Jlemoncmpayuu:

Mopaenu KpUCTATUYECKUX PEMIETOK

YKCyCHasl KHCJIOTa), B3aUMOCBSI3b
HEOPTaHWYECKUX COSAMHEHH yTiiepoaa
Y OPTaHMYECKUX BEIIECTB.

OnuceIBaTh poJib OCIIKOB, JKUPOB

U yIJIEBOJIOB B (DYHKIIMOHUPOBAHUHU
’KUBBIX OPTaHU3MOB, COCTAaB MPUPOTHBIX
HMCTOYHHUKOB YTJIEBOJIOPOIOB, X POJIb

B OBITY U TPOMBIIILIEHHOCTH.
[IpoBOIUTH BEIUUCTICHUS IO YPABHEHUSIM
XUMHUYECKUX PEAKIIUH.

[InaHnpoBaTh U OCYIECTBIISAThH

Ha MIPAKTUKE XUMUYECKHE
AKCIIEPUMEHTHI, TPOBOIUTH HAOIIOACHUS,
JIeNIaTh BBIBOJIBI IO pe3yJIbTaTaM
HKCIIEPUMEHTA TP TIPOBEIACHUHU
71a00pPaTOPHBIX OMBITOB U MPAKTHUYECKUX
pabor.

CrnenoBathb mpaBmiiaM 0€30MacHON
paloThI B J1abopaTopuu

P UCTIOJTL30BAHUH XUMUYECKON
nocyzabl 1 000pyA0BaHUS.
Hcnonb30BaTh Npu BBHITTOJIHEHUH
y4eOHBIX 3a/IaHUM TEKCThI YUeOHUKa,
CIIPaBOYHBIC MaTepHaIbl
(ITeproaraecKyro CUCTEMY XUMUYECKUAX
snemenToB J[. . Menneneena, Tabauiry
PacTBOPUMOCTH KUCJIOT, OCHOBAHHI
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anMaza, rpaduta, QyiepeHa.
O3HaKOMJIEHUE C TIPOLIECCOM AT COPOITU
PacTBOPEHHBIX BEIIECTB
aKTUBUPOBAHHBIM YIJIEM U YCTPOUCTBOM
MPOTUBOTa3a.

O3HakoMJIEHUE C TPOAYKIUEN
CUJIMKATHOW MPOMBIIIIECHHOCTH
(Bupgeomarepuansl: cunMKaTHas
IPOMBIIIIEHHOCTB ).

Mopenu MONEeKYII OpraHuYeCKUX
BELIECTB.

Jlabopamopnwiii onvim:

[Tonyuenue, coOupanue, pacro3HaBaHUE
Y M3YYEHHE CBOMCTB YIJIEKUCIIOrO Tra3a.
[IpoBeneHre KaueCTBEHHBIX PEAKIIUIMA

Ha KapOOHAT U CUJIMKAT-MOHBI

Y U3y4EHHE NMPU3HAKOB UX

MPOTEKAHUSI.

IIpakmuueckue pabomui:

Ne 4. TlonydeHue yriaekuciioro rasa,
W3y4YECHUE €r0 CBOMCTB.

Ne 5. Pemenue skcniepuMeHTAIbHBIX
3a/1a4 1o TeMe «BakHeulme HeMeTaIbl
U UX COCTUHEHUS.

Buviuucnenus:

M0 YPaBHEHUSIM XUMHUECKUX PeaKIuit

U COJIEN B BOJIE, AIIEKTPOXUMUYECKUH P
HaIpsHKEHUH METaIoB)

Hroro no pazneny

25

44




denepanpHas padbouas mporpamma | Xumus. 8—9 kinaccel (0a30BbIi YPOBEHB)

MeTaJiibl M X COeAMHEHUS

3.1

OO01ue cBolCTBa
METAJIOB

OO011as XapaKTEepUCTHKA XUMUYECKUX
3JIEMEHTOB — METAJIJIOB HA OCHOBAaHUU MX
nonoxxenus B [lepuoanueckon cucreme
XUMHUUYECKUX IJIEMEHTOB

J.1. MeHneneesa u CTpOCHUSI aTOMOB.
Crpoenue MetannoB. Merannnueckas
CBSI3b U METAIINYECKAs
KPUCTAJNIMYECKAsl PELIETKA.
DIEKTPOXUMHUYECKUH PsiJl HAIIPSKEHU I
MeTaioB. PU3NYECKHE U XUMUYECKUE
cBoiicTBa MeTaiioB. O01IKe CriocoObl
noxy4yeHus metawioB. [lonarue

0 KOPPO3HH METAIIJIOB, OCHOBHBIE
CHOCOOBI 3aIIUTHI UX OT KOPPO3HH.
Cnnassl (CTallb, UyT'YH, TIOPATIOMUHHM,
OpoH3a) ¥ X MPUMEHEHUE B OBITY

Y TIPOMBIILIEHHOCTH.

Xumuueckuii IKCnepumenm:
Llemoncmpayuu:

OO0pa3iibl METaIoB U CIUIABOB.
N3ydenue pe3yabTaToB KOPPO3UHU
METaJIOB (BO3MOXHO UCIOJIb30BAHHE
BUJIEOMATEPHAIIOB).

Jlabopamopuvie onvimoi:
O3HakoMJIeHHE ¢ 00pa3aMu METAILIIOB
U CIUIABOB, UX (PU3UYECKUMU

PackpbIBaTh CMBICT U3y4a€MbIX HOHITUI
Y IPUMEHSITh 3TU MTOHSATUSI IPU ONTUCAHUU
CBOMCTB BELIECTB U UX MPEBPALCHU.
OOBsICHATH 0011IME 3aKOHOMEPHOCTH

B U3MEHEHUU CBONCTB 2JIEMEHTOB-
METAJJIOB U UX COETMHEHUH C y4eTOM
CTPOEHHUSI UX aTOMOB.

XapakTepu30BaTh CTPOCHHE METAILJIOB,
obuue pu3nuecKue 1 XuMHIECKUe
CBOMCTBA METAJUIOB.

XapakTepu3oBaTh OOIINE CIOCOOBI
MOJIYYE€HHSI METAJLIOB.

OnuceIBaTh CIIOCOOBI 3aITUTHI METAIIIOB
OT KOPPO3HH.

CrnenoBatb mpaBuiiaM 6e30MacHoOM
paboThI B TabopaTopuun

MIPH UCTIOIb30BAaHUU XUMUYECKON
MOCY/1bl U 000PY10BAHUSI.
[Tpou3BOIUTH BHIYMCICHUS

110 YPAaBHEHUSIM XUMHUYECKUX PEAKITUH,
€CJIA OJINH U3 PEareéHTOB COJEPKHUT
MIPUMECH.

VYyacTBOBaTh B COBMECTHOM paboTe

B [1ap€ WJIU TPYIIIIE.

Hcnons3oBaTh IpU BHIMOTHEHUU
y4eOHBIX 3aJJaHUI TEKCThl Y4EOHHKA,
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CBOMCTBaMHU.

Buviyucnenus:

110 YPaBHEHUSM XUMUYECKUX PEAKIIUM,
€CJIM OJIMH U3 PEareHTOB COJICPIKUT
npuMecu

CIIpaBOYHBIC MaTEpHUAIbI
(ITeprouuecKyro CUCTEMY XUMUUYECKUX
sanemenToB JI. 1. Menneneena, Tabiauiy
PacTBOPUMOCTH KHUCIIOT, OCHOBAaHUM

Y COJIEN B BOJE, DJIEKTPOXUMUYECKUN PN
HaIpsKeHU METaJlIoB)

3.2

Baxwueiiiue
METaJUIbI U UX
COETMHEHUS

16

[Ile10uHBIE METAIIBI: TTOJIOKEHUE

B [lepnoanueckon cucreMe XuMUYECKUX
sanemenToB J[.1. MeHneneena,

CTPOCHUE UX aTOMOB, HAXOXKJICHUE

B nipupojie. Duznueckue 1 XuMUYECKHe
CBOICTBA (Ha MpUMepe HATPHUSI

1 Kanus ). OKCUIbI U TUIPOKCHIBI HATPHS
v kanus. [[pumenenune menouHbIx
METAJJIOB U UX COCAUHCHUM.
[llenouHO3eMENbHBIC METAJIIBI MAarHUH

Y KaJIbLUK: MOJIOKECHHUE

B [lepuoanyeckon cucreme XUMUIECKUX
sanemenToB /.M. Menzaeneesa, crpoeHue
MX aTOMOB, HAXOXJICHUE B MPUPO/IE.
DU3NIECKUE U XMMUYECKHE CBOMCTBA
Mar"us ¥ Kajablius. Baxknemnnie
COCAMHECHUS KabIUs (OKCHI,
TUIPOKCHU, CONH ). JKeCTKOCTh BOIBI

U CIIOCOOBI €€ YCTPaHEHUS.

ATIOMMHMI: TIOJIOKEHUE

B [lepnoauueckon cucreme

OOBACHSTH 00IIIME 3aKOHOMEPHOCTH

B U3MCHECHHUH CBOMCTB 3JIEMECHTOB-
METaJUUIOB U UX COMHEHHM B IPyIIax

C Y4E€TOM CTPOCHHS UX aTOMOB.
XapakTtepu3oBaTh (PU3NIECKUC

1 XUMHUYECKHE CBOMCTBA MPOCTHIX
BEILIECTB METAJUIOB M UX COSTUHEHUI
(OKCHIOB, THAPOKCHJIOB, COJICH),
CIIOCOOBI UX MOJTyYCHUS, TPUMEHCHHE

Y 3HAYCHUE B MPUPOJIC U KU3HU
YyeJIoBeKa.

¥YcranaBnuBaTh MPUIYNHHO-
CJIEJICTBEHHYIO CBS3b: CTPOCHUE
BEILIECTBA — CBOMCTBA — NPUMEHEHNE —
Ha IPUMEPAX U3ydaeMbIX BEIICCTB.
Pacno3naBaTh ¢ MOMOIIBIO KAYSCTBEHHBIX
peakIuii MOHbI METAJVIOB: MarHus,
KaJbLIMs, aJIOMUHMS, ITUHKa, skese3a (1)
u xkenes3a (II1), meau (II).

JlokazbIBaTh aM(pOTEPHBIN XapaKTep
OKCHJIOB ¥ THJIPOKCHJIOB A TFOMHUHUS
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XAMHYECKHUX 3JIEMEHTOB

J.1. MenneneeBa, CTpOEHUE aTOMa,
HaxoXJieHue B mpupoje. duznueckue

1 XMMHYECKHE CBOMCTBA aJIIOMUHMS.
AmMdoTepHbIEC CBOWCTBA OKCHIA

Y THJIPOKCHU A ATFOMUHMUSL.

Keneszo: nonoxenue B [lepuonnyeckoit
CHCTEME XUMHUYCCKHUX DJICMCHTOB

J.1. MenneneeBa, CTpOEHUE aToMa,
HaxoXJieHue B mpupoje. duznueckue

1 XMMHYECKHE CBOMCTBA JKeje3a.
Oxcupl, TuaApoKcuIsl 1 coiu xkemesa (11)
u xkenesa (II1), ux cocras, cBoiicTBa

U TIOJTy4YEeHUE.

Xumuueckuil IKcnepumenm:
Jlemoncmpayuu:

Oco0eHHOCTH B3aMMOJICHCTBUS OKCHIA
KaJIbIIUSL U HATPUS ¢ BOAOU (BO3ZMOXKHO
HCII0JIb30BaHHUE BUIEOMATEPUATIOB).
OxkpalvBaHue jaIaMeHu HOHAMU
HATpUsl, K&K U KaJIbIUs

(BO3MOKHO MCITOJIb30BaHHUE
BUJICOMAaTEPHAIIOB).

HccnenoBanue CBOMCTB KECTKOU BOJBI.
[Iporiecc ropeHus »xesne3a B KUCIOPOAE
(BO3MOKHO MCITOJIb30BAaHUE
BUJICOMAaTEPHAIIOB).

U IIMHKA.

[InaHnpoBaTh U OCYILIECTBIISATH

HA MPAKTUKE XUMUYIECKHE
HKCIIEPUMEHTHI, IPOBOAUTH HAOIIOICHUS,
JieNiaTh BBIBO/IBI IO pe3yJibTaTam
AKCIIEPUMEHTA TIPU MTPOBEIACHUH
71a00paTOPHBIX ONBITOB U MPAKTUYECKUX
pabor.

CnenoBatb mpaBuiaM 0€30MacHOM
paboTHI B 1ab0OpaTopuun

MIPU UCTIOJIb30BAHUN XUMUYECKOU
MOCY/Ibl U 000PY10BAHUSI.

[Tpon3BOAUTH BHIYMCICHUS

10 XUMUYECKUM YPaBHEHUSIM.
VY4acTBOBaTh B COBMECTHOM paboTe

B IIape WU IPYIIIIE.

BricTpanBaTh pa3BepHyThIC MICHMEHHBIE
Y YCTHBIE OTBETHI C OIIOPOU

Ha MHQOPMALIHIO U3 yueOHUKA

U CIIPaBOYHBIX MaTepHaoOB, IPaMOTHO
WCIIOIb30BaTh U3YYEHHBIN MOHATUINHBIN
anmapaT Kypca XuMUU
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Jlabopamopuvie onvimo:

[IpoBenieHE KaueCTBEHHBIX pPEaKIINil
Ha MOHBI (MarHus, KaJblysl, aTFOMUHUSI,
nuHKa, xenesa (1) u xemnesa (11I), menu
(IT), onrcanue MPU3HAKOB UX
MPOTEKAHUSL.

HccnenoBanue am(pOTepHBIX CBOMCTB
TUJPOKCHUA ATTFOMUHUS U TUAPOKCHIA
[[MHKA.

IIpakmuueckue pabomui:

Ne 6. XKecTkoCTh BOJIBI U METOJIBI €€
YCTPaHEHHS.

Ne 7. Pemenue skciepuMeHTaIbHbBIX
3a7a4 1o reMe «BakHenIme MeTauIbl
U UX COCAMHEHUS.

Boviuucnenus:

M0 YPAaBHEHUSIM XUMUYECKUX PEaKIIUi,
€CIIM OJIMH U3 PEareHTOB JIaH B U30BITKE
WM COACPKUT MPUMECH;

MacCOBOM JI0JIM BbIXOa MPOIYKTa
peakuuu

Hroro mo pazneny 20

XUMHS U OKPYKAKOLIAA Cpeaa

4.1 | Xumus 3 BemiectBa 1 Matepuaibl B MOBCETHEBHON | XapaKTepU30BaTh POJIb XUMUU
U OKpYXaromias YKU3HU yeJioBeka. bezomnacHoe B pa3NIUYHBIX cpepax aesTeTbHOCTH
cpena MCIOJIb30BAaHHUE BEIIECTB M XUMHUUECKUX | JIFOJICH, OCHOBHBIC BEIIIECTBA

peakuuii B ObITy. [lepBast momortib

U MaTCpHraJibl, IPUMCHACMBIC B JKHU3HU
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MIPY XUMUYECKHX 0XKOTrax
U OTPABJICHUSIX.

XUMHUUECKOE 3arpsi3HEHHUE OKPYKarOIIEeh
cpenbl (TIpeaesibHast JOmyCcTUMast
KOHIIEHTpalus BemiecTB. Posib Xxumun

B PEIICHUH SKOJIOTHYECKUX ITPOOIIEM.
Xumuueckuiui IKCnepumenm:
Jlemoncmpayuu:

N3ydyenue o0pas3IioB MaTepuaioB
(CTEeKJ10, CIJIaBbI METAJIIIOB, MOJIUMEPHBIE
MaTepHrabl)

COBPEMEHHOT'0 YEJIOBEKA.
OOBICHATH yCcI0OBUS O€30MaCHOTO
MCITIOJIb30BaHUS BEIIECTB U XUMHUECKUX
peaxkuuii B OBbITY.

AHaIM3UpOBaTh U KPUTUUECKH
OLIEHUBAaTh UH(GOPMAIUIO O BIUSHUU
IPOMBIIIEHHOCTH, CEIbCKOT 0 XO35HCTBA,
TpaHCHOpTa U JP. HA COCTOSTHUE
OKPYKarollen Cpebl.

YMeTb 0Ka3bIBaTh NEPBYIO MOMOIIIb

IIPU XUMUYECKUX 0’KOraX U OTPABJICHUSAX.
[IpuHuMaTh yyactue B 00CYXICHUH
poOJieM XUMHUUYECKON U HKOJIOTUYECKOU
HaIlpaBJI€HHOCTH, BBICKA3bIBATh
COOCTBEHHYIO MTO3UIIMIO TIO podIemMe

U IpejiaraTb BO3MOXKHbBIE ITYTH €€
peleHus

Utoro no pazneny: 3
PesepBHOE Bpems 3
OBILIEE YNCJIO YACOB 68
[10 TIPOI'PAMME
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