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PaGouast mporpamma 1o XuMUM Ha YPOBHE OCHOBHOTO OOIIIETO
o0Opa3oBaHUs cocTaBieHa Ha ocHOBe TpeOoBaHMii K pe3ynbTaTam
OCBOCHHMSI OCHOBHOW 00pa3oBaTesibHOW MpOrpaMMbl OCHOBHOTO
obmiero o0pa3oBaHus, TpPEICTaBICHHBIX B DeaepanbHOM TO-
CyJIapCTBEHHOM 00pa30oBaTeIbHOM CTaHAApTEe OCHOBHOT'O OOIIETO
o0Opa3oBaHus, ¢ YYETOM pachpeesi€HHbIX 10 KilaccaM MpoBepsie-
MBIX TpeOOBaHUH K pe3yibTaTaM OCBOCHHS OCHOBHOW 00Opa3oBa-
TEIbHOW MpOrpaMMbl OCHOBHOTO 00mIero o0Opa3oBaHus H
3JIEMEHTOB COJIEpKaHUs, IPEACTABICHHBIX B YHUBEPCAIBHOM
KoAuduKaTope MO XUMHH, a TakKe Ha OCHOB € (eaepalbHON
paboueii mporpaMmbl BOCITUTaHUS 00yUaIOIIUXCSl IPU MOTYYEHUN
OCHOBHOTO o00mero o6pazoBanuss u ¢ yu€tom Konnenuuu
MIPENOIaBAHMS y4eOHOro npeamera «XuUMHUA» B
oOpasoBarenbHbIX  opraHm3anusx Poccuiickoit  Denepamnum,
peaM3yIoNMX OCHOBHBIE 00I1e00pa30BaTebHBIE MPOTPaMMBbI
(yrB. Pemiennem Komnernn Munnpocsemenus Poccuu, mpotokon
ot 03.12.2019 N IIK-4BH).

MNOACHUTEJIbBHASA 3AIINCKA

OBIIAS XAPAKTEPUCTUKA YUEBHOTI'O ITPEJIMETA
«XUMUS»

Bxuan yuebHoro npeamera « XuMHs» B JOCTHXKEHHUE IIeNel oc-
HOBHOrOo oOmero oOpa3oBaHus OOYCIOBJIEH BO MHOIOM
3HAYEHUEM XMUMHUYECKOW HAYKH B IO3HAHUU 3aKOHOB IPUPOBI, B
pPa3BUTUU MPOU3BOJIUTENBHBIX CHJI OOIIECTBA U CO3JaHUHM HOBOM
0a3pl MaTEPUATLHOU KYIBTYPHI.

XUMHUsS  Kak  JJIEMEHT CHUCTEMBl  €CTECTBEHHBIX  HaykK
pacrpocTpaHuia cBOE BIUSHHE HAa BCE OOJIACTH YEIOBEYECKOTO
CyLIECTBOBAaHMUsA, 3ajJajla HOBOE BHJCHUE MHUpa, CTaja
HEOTbEMJIEMBIM KOMIIOHEHTOM MHPOBOU KYJIBTYPBHI,
HEOOXOJUMBIM YCIIOBUEM JKH3HU OOIIeCTBa: 3HAHUE XUMHUU
CIIY’)KHT OCHOBOMW 1711 (hOPMUPOBAHUSI MHUPOBO33PEHUS YEIOBEKA,
€ro IpEeACTaBICHUN O MaTE€pUaJIbHOM EIMHCTBE MHUPA; BAXKHYIO
ponb WrparoT (QopmMupyemble XHUMHEH TMPEACTaBICHUS O
B3aMMOIIPEBPALICHUSIX DSHEPTUU U 00 DBOJIOIUU BEUIECTB B
MPUPOJE; COBPEMEHHAs XHMMHUs HaIlpaBlieHA Ha pELICHHE
I00ANBHBIX MPOOJIEM YCTOWYUBOTO PAa3BUTHS YEIOBEUECTBA —
CBIPDbEBOM, DJHEPIreTUYECKOM, IMHILEBOM U  IKOJOTMYECKOU
0e30MacHOCTH, TPOOIIEM 3/IPaBOOXPAHEHUSI.

B ycnoBusx Bo3pacTaromiero 3Ha4eHuss XMMHUH B KU3HU OOIIIe-
CTBa CYIIECTBEHHO MOBBICUIIACH POJIh XUMUYECKOTO OOPA30BAHMS.



B muane conumanu3anuu OHO ABJIAETCA OAHMM U3 YCJIOBUM
dbopMUPOBaHUS MHTEIUIEKTa JMYHOCTH M TapMOHHYHOTO €&
pa3BUTHSL.

CoOBpEMEHHOMY 4YEJIOBEKY XMMUYECKHE 3HAHUS HEOOXOAMMBI
JUIL TIPHOOpETEeHUsT OOLIEKYIbTYPHOTO YPOBHS, MO3BOJISIOIIEIO
YBEPEHHO TPYAMUTHCS B COLIMYME M OTBETCTBEHHO y4acTBOBAaTb B
MHOT000pa3HON KHU3HH OOINECTBa, JUIsI OCO3HAHUSA BAKHOCTH
Pa3yMHOI'0 OTHOILIEHHS K CBOEMY 3JI0POBBIO U 3/I0pPOBBIO APYTUX,
K OKpYXKarouerd MPUPOJHON cpene, Il TPaMOTHOIO IMOBEACHUS
IPU HCIOJIb30BAHUM pPAa3IMYHBIX MAaTEpUalIOB U XHUMHUYECKHX
BELIECTB B [I0BCEHEBHOM KU3HU.

XumMuueckoe o0pa3oBaHME B OCHOBHOW IIIKOJIE SIBJISIETCS
0a30BBIM IO OTHOIICHHIO K CHCTEME OOIIer0 XHUMHYECKOTO
oOpazoBanus. [103TOMy Ha COOTBETCTBYIOLIEM €MY YpPOBHE OHO
peaym3yeT TpHCYIIHE OOMEeMy XHUMHYECKOMY OOpa30BaHUIO
KJIIOYEBBIE 1IEHHOCTH, KOTOpbIE OTPa)kaloT TOCYAapCTBEHHBIE,
OOIIECTBEHHbIE ¥  HMHIWBUAYAJIbHBIE IMOTPEOHOCTH. ITUM
OTpeNeNaeTcsl  CYIIHOCTh  OOmeil  cTpaterud  oOydeHwus,
BOCIIUTAaHUS M Pa3BUTHA OOYYAIOUIMXCS CpPEACTBaMHU y4eOHOTO
npeaMera «Xumus».

N3yuenue npeamera: 1) cmocoObCTByeT peaan3aiii BO3MOXKHO-
CTeW IJIsi caMOpa3BUTHA M (HOPMHUPOBAHUS KYJIbTYPHI JTHYHOCTH,
e o0meil 1 PyHKIMOHAIBHON IPaMOTHOCTH; 2) BHOCHT BKJIAJ B
dbopMHUpOBaHME MBIIUICHUS M TBOPYECKHX  CIIOCOOHOCTEH
MOJIPOCTKOB,  HABBIKOB ~ HMX  CaMOCTOSITEIbHOM  y4eOHOM
NESITEIbBHOCTH, OKCIEPUMEHTAIIbHBIX U MCCIIEI0BaTEIbCKUX
YMEHMH, HEOOXOIMMBIX KaK B TOBCEJHEBHOW JXU3HU, TaK U B
npo(hecCUOHATIBHON JEATENIbHOCTH; 3) 3HAKOMUT CO CIIeHU(UKON
HAy4YHOT'O MBIIUIEHUS], 3aKJIaJbIBA€T OCHOBBI 1IEIOCTHOTO B3IUIA]1a
Ha €JAMHCTBO MPHUPOABI U YEJIOBEKA, SBISIETCS OTBETCTBEHHBIM
3TanoM B (POPMHPOBAHUHU €CTECTBEHHO-HAYYHOH TI'PaMOTHOCTH
MOAPOCTKOB; 4) crnoco0cTByeT (OPMHUPOBAHUIO IIEHHOCTHOTO
OTHOLIEHMSI K €CTECTBEHHO-HAayYHbIM 3HaHMSIM, K MPHUPOAE, K
YeJIOBEKY, BHOCHT CBOW BKJaJ B 3KOJIOTMYECKOE OOpa3oBaHME
HIKOJIbHUKOB.

HasBannble HanpaBieHus: B 00y4€HUN XUMHUH 00ECTIEUnBaIOTCS
cienmuuKoN  comep)KaHUS ~TPEeIMeTa, KOTOPBIA  SBISETCS
Nearornyecky aJanTHUPOBAHHBIM OTpaKeHHEM O0a30BON HayKu
XUMHH Ha OTPEIeIEHHOM dTane e€ pa3BUTHSL.

Kypc XxuMHM OCHOBHOW IIKOJBI OPHUEHTHPOBAH HA OCBOEHUE
00y4JaroIUMHUCS OCHOB HEOPraHMYEeCKOW XMMHHU M HEKOTOPBIX
MOHSATUH W CBENEHUM 00 OTIAEIBHBIX OOBEKTAX OPTaHHYECKOU



XUMHHU.

CrtpykTypa conmepkaHus mpeamera chopmupoBaHa Ha OCHOBE
CUCTEMHOro nmojxojna Kk ero wu3yueHuro. Cojaepkanue
CKJIaJILIBAETCS M3 CHUCTEMBI HMOHATHH O XMMHYECKOM DJIEMEHTE WU
BEIIIECTBE U CHCTEMBI MOHSATUH O XUMHYECKOH peakiuu. O0e 3tu
CUCTEMBI CTPYKTYPHO OpraHU30BaHbI o MPUHIUITY
MOCJIEA0BATEIBbHOIO PA3BUTHUS 3HAHUI HAa OCHOBE TEOPETHUYECKUX
MPEJCTABICHUN  Pa3HOrO  YPOBHA:  aTOMHO-MOJIEKYJSIPHOIO
y4eHUs  KaK OCHOBBI ~ BCEro  €CTECTBO3HAHMS,  YPOBHSA
Ilepuonuueckoro 3akona J[. M. MenneneeBa kKak OCHOBHOIO
3aKOHAa XUMHH, YUCHHUSI O CTPOCHUU aTOMa M XMMHUYECKOM CBSI3H,
MIPEACTABICHUHN 00 AJEKTPOJIUTUYECKON JAUCCOIMAIIMY BEIIECTB B
pactBopax. TeopeTndyeckre 3HaHUSI PACCMATPUBAIOTCS Ha OCHOBE
SMIIUPUYECKH  TIOJIYYCHHBIX M OCMBICICHHBIX  (DaKTOB,
Pa3BUBAIOTCS IOCJEA0BATEIBHO OT OJHOTIO YPOBHS K APYrOMY,
BBIMOJHSAS (DYHKIMU OOBSICHEHUS M MPOTHO3WPOBAHUS CBOWCTB,
CTPOCHUS M BO3MOXKHOCTEH MPAKTUYECKOTO TPUMEHEHUA U
MOJIyYEHUS] U3Y4aeMbIX BEILIECTB.

Takass opraHuzanus COAEpPKAHUSA Kypca CHOCOOCTBYET
IIPEACTABICHUI0 XMMUYECKOM COCTABIIAIOIIEH HAay4HOW KapTHUHBI
MHpa B JIOTHKE €€ CUCTeMHOM mnpupoasl. Tem cambIM
o0ecrieynBaeTcsi BO3MOKHOCTh (DOPMHUPOBAHUS y OOYHUaIOLIHXCS
LEHHOCTHOTO OTHOWIEHUSI K HAy4YHOMY 3HAHUI0 W METOJaM
MO3HaHUA B Hayke. BaxXHO TakXke 3aMETUTh, YTO OCBOEHHUE
COAEpKAHUS Kypca MPOUCXOIUT C NPUBICYCHHEM 3HAHUN U3
paHee H3Y4YEHHBIX KypcoB: «Okpyxkaroummuii Mup», «buosorus.
5—7 xnmacce» n «Duzuka. 7 Kiaccy.

HEJI U3YYEHUSA YUEBHOI'O ITPEAMETA «XUMUWS»

K  HampaBieHuio  NepBOCTENEHHOW  3HAUMMOCTH  IpU
peanu3anu  00pa3oBaTeNbHBIX (QYHKIMN mpeamera «XUMUSI»
TPaJMLMOHHO  OTHOCAT  (OpPMUPOBAaHME  3HAHMA  OCHOB
XUMHYECKON HAyKU Kak 00JacTH COBPEMEHHOT0 €CTECTBO3HAHMSI,
INPAKTUYECKON JEeSITeIbHOCTH 4YeJNOBeKa M Kak OJHOro H3
KOMIIOHEHTOB MHPOBOM KyJIbTYpbl. 3aJada IpeaMeTa COCTOUT B
(GOpMUPOBAHUN CHUCTEMBl XUMHUYECKUX 3HAHUW — Ba)KHEHIINX
(GakToB, TOHSTHI, 3aKOHOB M TEOPETUYECKHX TIOJOXKECHHM,
JIOCTYIHBIX 0000IIEHUI MHUPOBO33PEHUECKOTO XapakTepa, s3bIKa
HayKH, 3HAHUW O HAYYHBIX METOJAX H3YYEHHUs BEIIECTB U
XUMHYECKUX pEaKIMi, a Takke B (OPMHpPOBAHUM U Pa3BUTHU
YMEHMH M CHOCOOOB [€ATEIbHOCTH, CBSI3aHHBIX C IJIaHUPOBA-
HUeM,  HaOJIOJeHHWeM U MPOBEIEHHEM  XMMHYECKOTO
AKCTIEPUMEHTA, COOTIOIEHUEM MPaBHII 0€30MMaCHOTO OOpAIIeHHsI C



BELIECTBAMHU B ITIOBCEAHEBHON KU3HU.

Hapsny ¢ »TuM nenum wu3ydeHus IpeiMeTra B IIpOrpaMMe
YTOYHEHBI U CKOPPEKTUPOBAHBI C YYETOM HOBBIX IIPUOPUTETOB B
CUCTEME OCHOBHOTrO o0miero oOpaszoBanus. CeromHs B
o0pa3oBaHUM 0CO00 3HAYMMOW MPHU3HAETCS HAMPABICHHOCTD
oOydyeHHss Ha  pa3BUTUE U  CAMOPA3BUTHE  JIMYHOCTH,
¢dopmupoBanue e€ MHTE/UIeKTa W o0mmel KynbTypel. OO0yuyeHue
YMEHUIO  Y4YUTbCA M TNPOJODKaTh  CBOE  oOpa3oBaHME
CaMOCTOSITENIbHO CTAaHOBHUTCA OJHOW M3 BaXXHEUIHMX (QYHKUIUH
y4eOHBIX IPEAMETOB.

B cBsi3u ¢ 3TUM npu M3y4EHMM NpPEIMETa B OCHOBHOM LIKOJIE
JOMHUHHUpYIOIEE 3HaUEHHE TPUOOPETN TAKUE LIETH, KaK:

m GOPMHPOBAHHE  HHTEIUIEKTYaJIbHO  Pa3BUTOH  JIMYHOCTH,
rOTOBOM K caMo00pa30BaHUIO, COTPYJHHUYECTBY,
CaMOCTOSITEIbHOMY  TMPUHATHIO  PEUICHUH,  CIOCOOHOM
aJaNTUPOBAThCS K OBICTPO MEHSIOIIMMCS YCIOBUSIM JKU3HH;

m HaNpaBJICHHOCTh OOyYEHHsI Ha CHCTEMaTH4YecKoe MPHOOIIEHHE
y4aumxcs K CaMOCTOSITEIIBHOU II03HABATEJIHOU
JIeSITENIbHOCTH, HAYYHBIM METOJIaM I03HaHUs, (POpMHUPYIOIIUM
MOTHBALIMIO U PA3BUTHE CIIOCOOHOCTEN K XUMUMU;

m o0ecrieueHrne yCJIOBHM, CHOCOOCTBYIOLIUMX MNPUOOPETEHUIO
00ydJaromuyMHUCsT ~ ONbITa  Pa3HOOOpPA3HOM  JESATEIHHOCTH,
MIO3HAHUS U CaMOIIO3HAHHUS, KJIFOUEBBIX HABBIKOB (KJIFOUEBBIX
KOMIIETEHIIMH), HUMEIONIMX YHHUBEpPCAIbHOE 3HAYEHHE JUIS
Pa3IUYHBIX BUJIOB JI€ATEIbHOCTH;

m GOpMUpOBaHUE YMEHUN OOBACHATH M OLICHUBATH SIBICHUS
OKpYXaloIlero Mupa Ha OCHOBAHMM 3HAHUM U OIBITA,
MOJTYYEHHBIX TIPH U3YYCHUU XUMHUH;

m (opMUpOBaHUE y o0yJaronmxcst TYMaHUCTHYECKHUX
OTHOUICHUH, MOHUMAHUS LIEHHOCTH XWMUYECKUX 3HAHWM ais
BBIPa0OTKH 3KOJOTHYECKH 11€JIeCO00pPa3HOr0 TOBEJIEHUS B
OBITY M TPYAOBOH AESITENILHOCTH B LIEISX COXPAaHEHUS CBOETO
3/10POBBS U OKPYXKAIOIIEH PUPOTHON CPEJIbI;

m Pa3BUTHE MOTHBAlMM K OOYYEHHIO, CIOCOOHOCTEH K
CaMOKOHTPOJII0O M CaMOBOCIIUTAHUIO Ha OCHOBE YCBOEHUS
0011eYeI0BeYeCKUX IIEHHOCTEH, TOTOBHOCTH K OCO3HAHHOMY
BbIOOPY MpoGUIIst U HAIPABJIEHHOCTH JAJIbHEUIIET0 00yUYeHHUSI.

MECTO YYEBHOI'O ITPEJIMETA «X1UMUS» B YHEBHOM
IIJTAHE

B cucreme oOmero o6OpasoBaHuss «XuMHS» TPU3HAHA
00s13aTeNbHBIM Y4€OHBIM IPEIMETOM, KOTOPBIM BXOAUT B COCTaB
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npeaMeTHoi o0nactu «EcTecTBeHHO-HAayYHbIE TIPEAMETHD».
Y4eOHbIM TUTaHOM Ha €€ u3ydyeHue oTBeeHo 136 y4eOHBIX Ya-

COB — I10 2 4 B HEJENIO B 8 M 9 Ki1accax COOTBETCTBEHHO.

Jig kaxxnoro kiacca NPeAyCMOTPEHO pE3EpPBHOE yueOHOE
BpeMsl, KOTOpPOE MOXET OBITh HCIIOJIB30BAHO YYaCTHHUKAMHU
oOpa3oBaTenpHOrO  mpomecca B Hemax  (opMupoBaHUs
BapHATHBHOW COCTABIISIFOIICH COJEp>KaHUsI KOHKPETHOH paboueit
IIPOrPaMMBI.

B crpykrype mnpumepHoii palouell MmporpaMMmbl Hapsay ¢
MOSICHUTENBHOM 3aIIMCKOM BBIJCIIEHBI CICIYIOIINE PA3ACIIbI:

m TUIAHUPYEMBIE PE3yabTaThl OCBOCHUS YU€OHOTO mpeamera «Xu-
MUS» — JIMYHOCTHBIE, METANIPEAMETHBIE, ITPEIMETHBIE;

m COJep)KaHue ydeOHoro mpeamera «XHMHUS» 10 ToAaMm
00y4eHus;

m IPUMEpPHOE TEMATUYECKOE IUIAHMPOBaHME, B  KOTOPOM
JIETAIM3UPOBAHO COJICPKAHUE KAXKIOW KOHKPETHOM TEMBI,
yKa3aHbl KOJIMYECTBO YacOB, OTBOJMMBIX Ha €€ U3ydeHUue, U
OCHOBHBIE  BMJIbI  y4eOHOM  JEATENIbHOCTH  YUEHUKA,
dopMupyeMbple NIpU H3YyYEHUU TEMBI, NPUBEAEH NEpEeUCHb
JEMOHCTpallMi, BBIIOJHAEMBIX YUHUTEIEM, M IEpPEUYCHb
PEKOMEHAYEMBIX J1a0OPAaTOPHBIX ONBITOB M IMPAKTUYECKUX
paboT, BBINMOJIHIEMbIX YUalUMUCS.



COJEPXAHME YUEBHOI'O ITPEAMETA «X1UMUA»

8 KIIACC
[TepBoHaYaIbHBIC XUMUYECKUE TTOHSATHS

[Ipenmer xumuu. Poiap XUMHM B KW3HU 4elioBeKa. Tema u
BemecTBa. Du3nyeckue CBOMCTBA  BEIIECTB.  ArperatHoe
cocTosiHME BellecTB. IloHATHE O METOAaX IIO3HAHUS B XHUMUH.
Xumus B cucreMe Hayk. Uucteie BemectBa U cMecH. CriocoObl
pasziesieHusl cMecei.

ATOMBI W MOJIEKYJIbI. XUMHYECKHE 3JeMEHTbl. CHMBOJIBI
XUMUYECKUX DJJIEMEHTOB. IIpocThie M CJIOXKHBIE BEIIECTBA.
ATOMHO-MOJICKYJISIPHOE YUCHHE.

Xumuueckass (Gopmyna. BajaeHTHOCTP aTOMOB XHMHYECKHUX
3JIEMEHTOB. 3akoH IMOCTOSIHCTBA cocraBsa BEILIECTB.
OtHocutenbHast aToMHast Macca. OTHOCUTENbHAS MOJEKYJspHas
Macca. MaccoBast oI XUMHYECKOTO DJIIEMEHTA B COEIUHEHNH.

®dusnyeckue ¥ XUMHYECKUE SBJICHUS. XUMHUYECKasl peaKIus 1
e€ mpu3HaKu. 3aKOH COXPaHEHHUs MacChl BEIIECTB. XUMUYECKHE
ypaBHeHus. Kinaccudukanus XuMHUYECKUX PeaKIuii (COeAMHEHNUS,
Pa3oKeHHMS, 3aMeIeHUs, OOMEHA).

XUMHYECKUH JKCIEPUMEHT: 3HAKOMCTBO C XHMHYECKOM
MOCY/IOH, ¢ TpaBWiaMu pabOThl B JIabopaTOpUU U MHpUEMaMu
oOpaiieHuss ¢ 71a00OpaTOpHBIM OOOpPYIOBAaHUEM; HU3YUYCHHE U
onucaHue (PU3NYECKHX CBOMCTB 00pa3l0OB HEOPTraHUYECKUX
BelecTB; HaOmoaeHue Qu3ndeckux (TIaBIeHHE BOCKa, TasHUE
JIbJa, PAaCTHpAaHHUE caxapa B CTYINKE, KUIEHUE W KOHJCHCALMS
BOJIbI) U XMMHUYECKUX (TOPEHHE CBEYH, MPOKATMBAHHE MEIHOU
MPOBOJIOKH, B3aUMOJICHCTBUE Mela C KHUCIOTOM) SIBJICHHIA,
HAOO/IEHUE W OMHCAHWE TPU3HAKOB MPOTEKAHMS] XUMHUYECKUX
peakiuil (pa3nokeHue caxapa, B3auMOJICHCTBUE CEPHON KUCITOTHI
¢ xyopuaoM Oapus, paznoxenue ruapoxcuaa meau(Il) mpu Ha-
TpeBaHUU, B3auUMOJIeHCTBHUE Kene3a ¢ pacTBopoM conu menu(Il));
U3y4eHHEe CIOCO00B pa3eneHusi cMecel (C MOMOIIBI0 MarHuTa,
bunbTpoBaHMe, BBIMMAPUBAHUE, TUCTHIUIAIMS, Xpomarorpadus),
NpOBEJCHNE OYHMCTKH T[OBAapeHHON COJHM; HAOMIOACHHE U
ONHUCaHUE PE3YJIbTATOB MPOBEAEHUS OMNbITA, WIIOCTPUPYIOIIETO
3aKOH COXpaHEHUsl MacChl; CO3JaHUE MOJENeHd  MOJEKYJ
(IIapoCTepKHEBBIX).

Baxxheiiive npecTaBUTENId HEOPTaHMYSCKUX BEIECTB
Bo3nyx — cmech razoB. CocraB Bo3ayxa. Kwucmopony —
JIEMEHT M TMPOCTOE BemeCTBO. HaxolkaeHue Kuciopoga B



npupose, (QU3NUECKHEe ¢ XHUMHUYECKHE CBOWCTBA (peaKiuu
ropenusi). Oxcuapl. Ilpumenenue  kucinopoma. CrmocoObl
MOJIy4YeHUsl KUCIOopoJa B J1a0OpaTOpUH U MPOMBIIUIEHHOCTH.
Kpyrosopor kucimopona B mnpuponge. O30H — amwioTpomnHas
Mo (UKAIHS KUCIIOPO/a.

TennoBoi 2p(dHEKT XUMHUUECKOW PEAKIIUH, TEPMOXUMHUYCCKHE
YPaBHEHUS, 9K30 U dHJOTEPMHUUYECKUE peakluHH. TOIIMBO: yroiab
M MeTaH. 3arps3HEHUE BO3/yXa, YCHIEHHE [apHUKOBOIO
a¢dexra, pazpylieHre 030HOBOT'O CJIOSI.

Bonopon — »anemeHT M mpoctoe BeniecTBO. HaxoxneHwue
BOJIOpOJia B mpupoze, (U3NYECKUe W XUMHYECKHE CBOWCTBA,
IpUMEHEHUe, criocoObl nonydyenus. Kucnotsl u comnu.

KomuuectBo BemectBa. Monb. MonspHas wmacca. 3akoH
ABoraapo. MomspHslii 00béM Ta30B. Pacuérbl mo XMMHYECKUM
YPaBHEHUSM.

®duznyeckue cBOKMCTBA BOJbl. Boja kak pactBopurens. PactBo-
pbl. HacellieHHbIe 1 HEHACKIILIEHHbIE PACTBOPLL. Pacmeopumocms
sewjecms 6 6ode.” MaccoBasi [0S BEIIECTBA B pacTBope.
Xumunueckue cBoiicTBa Boabl. OcHoBaHusa. Ponb pacTtBOopoB B
OpUPOJE U B KU3HU ueioBeka. KpyroBopor BoAbl B IPHUPOE.
3arpsi3HeHUEe OpUPOAHBIX BOZA. OXpaHa M OUYMCTKA MPUPOAHBIX
BOJ.

Knaccudukanus HeopraHudeckux coeAuHeHud. OKCUIBL
Knaccudukanus  okcuaoB:  cojeoOpasyromue  (OCHOBHBIE,
KHUCTIOTHBIE, aM(OTepHbIe) U HeconeoOpasyromue. HomeHnknarypa
OKCHIOB (MEXIyHapoJHas W TpuBUANbHas). DU3NYECKUE U
XUMUYECKHE CBOMCTBAa OKCUAOB. [lonyueHue okcuoB.

OcHoBanus. Knaccudukanusi ocHOBaHMI: METOYN H HEPACTBO-
puMble OcHOBaHMs. HoMeHKIaTypa ocHOBaHUH (MeXIyHApOIHAsS
U TpuBHanbHas). OuU3NYECKUE ¥ XUMHUYECKHE CBOMCTBA
ocHoBaHui. [lorydeHre OCHOBaHUN.

Kucnotel. Knaccudukanus xucinor. HomeHknatypa KuCIOT
(MeXayHapoqHas U TpuBHaibHas). PU3NYECKHE U XUMUYECKUE
cBoiictBa KucinoT. Psan axktuBHocTu MeramnoB H. H. bekerosa.
[Tony4yenue KUCIoT.

Conu. Homenknarypa  comneit (MexxayHapoHas u
TpuBUaibHasA). PuU3MUECKUE U XUMHUUYECKHE CBOMCTBa COJEHl.
[Tonyuenue coien.

1 o "
Kprl/IBOM 0003HaYeH y'-leﬁHLIl/I MarTrepuaJj, KOTOPbIM H3y1a€eTCsl, HO
HE
BBIHOCHUTCH HA MPOMEKYTOYHYIO U UTOI'OBYIO aTTeCTAllUIO0.
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['eHeTnyeckas CBS3b MEXKAY KilacCaMH HEOPTaHUYECKUX COe/IU-
HEHUH.

XUMUYECKUN  SKCIEPUMEHT: KadeCTBEHHOE OIlpe/ieeHHe
COJIep>KaHUs KHUCIOpOoAa B BO3JyXe; IOJydyeHUEe, COOMpaHHue,
pacrio3HaBaHHE M HM3YyYEHHE CBOMCTB KHCIOpOJa; HAOIIOACHHE
B3aMMOJICHCTBHSI  BEHIECTB C  KUCIOPOJOM M YCJIOBHS
BO3HUKHOBEHHS M  TpeKpamieHuss  ropeHus  (moxkapa);
O3HAaKOMJIEHHE ¢ 00pa3llaMu OKCHIOB M OINMCAHUE UX CBOMWCTB;
MoJilyueHue, COOMpaHHe, PACIO3HABAHME M HM3YUYEHHE CBOWCTB
BOJIOpoZia (rOpeHue); B3aWMOJAEWUCTBHE BOJOPOJAa C OKCHUAOM
Meau(IT) (BO3MOXKHO HCIIOJIB30BaHUE BHJICOMATEPHAIOB); Ha-
OmoneHue  0o0pa3loOB  BEHIECTB  KOJWYECTBOM | MOJb;
UCCIIeIOBaHHE 0COOEHHOCTEH PaCTBOPEHUS BEUIECTB C Pa3INYHON
pPacTBOPUMOCTBIO; MPHUTOTOBJICHHE PACTBOPOB C OMpeAeNEHHOM
MaccoBOM [oJiell pPacTBOPEHHOIO BEIIECTBA; B3aUMOJICHCTBUE
BOJABI C MeTaulaMH (HAaTpueM U KaiblueM) (BO3MOXKHO
UCIIONIb30BaHUE BUJCOMATEPHUANIOB); OIpPEAEICHHE PacTBOPOB
KHUCIIOT M IIEJoYell ¢ MOMOIIBI0 HHAMKATOPOB; HCCIEAOBAaHUE
0o0pa3ll0oB HEOPraHMYECKUX BEIIECTB PA3JIUYHBIX  KJIACCOB;
HAOIO/ICHUE W3MEHEHUS OKPAaCKH HWHAMKATOPOB B PacTBOpPax
KHUCTIOT W IIeNouel; u3ydyeHue B3aumoeiictsus okcuaa meau(Il)
C pPacTBOPOM CEpHOM KHUCIOTHI, KUCIOT C METalJIaMH, PeaKIMii
HEUTpanu3anuy; TMOJy4eHHEe  HEPAaCTBOPUMBIX  OCHOBAHMIA,
BBITECHEHHE OJIHOTO MeTajula JpYI'MM W3 pacTBOpa COJIH;
pellieHrne HKCIEpPUMEHTalIbHBIX 3a7ady Mo Teme «BaxHeilmue
KJIACChl HEOPTAHUUYECKUX COSTUHEHUI.

Ilepnonnueckuit 3akoH u Ilepuonnueckas cucrema

xuMuueckux snemenTos . . Menzeneesa.

CrtpoeHne aTOMOB.

Xumnyeckas cBsi3b. OKHCIUTENBHO-BOCCTAHOBUTEIBHBIE PEAKIIUU

[TepBble MONBITKM KJIACCHU(PUKALMU XMMUYECKUX 3IIEMEHTOB.
[TonaTHe O Trpynmax CXOAHBIX 3JEMEHTOB (ILEJIOYHBIE U
IIEJIOYHO3EMENbHBIE METAJUIbl, TaJOr€Hbl, HMHEPTHBIE TIa3bl).
OJeMeHTBl, KOTOpble O0O0pa3yloT aM{QOTepHble OKCUABl U
TUAPOKCHUJIBI.

Ilepnonnueckuit 3akoH. [lepuoanueckas cucreMa XUMHYECKUX
anementoB JI. W. MenneneeBa. KopoTkonepuonHas u
JUIMHHOIIEpUOAHAS bopmbl Ilepunonnueckoi CUCTEMBI
xuMuueckux d1eMeHToB [, . Menneneesa. Ileproasl u rpymisl.
PuU3NYECKUN CMBICI MOPAIKOBOIO HOMEpa, HOMEpPOB IEPUOJA U
TPYIIIBI 3JIEMEHTA.
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Crtpoenne aromoB. CocTaB aTOMHBIX sanep. M3oromsl.
OnekTpoHbl. CTpoeHue 3JIeKTPOHHBIX 000J0YeK aTOMOB MEPBBIX
20 xumudyeckux osnemeHToB Ilepuommueckoit cucremsr J[. U.
MenneneeBa. XapakTepuCTHKa XHUMHYECKOTO JJIEMEHTA IO €ro
nonoxxeHuto B [lepuoauueckoii cucreme /. 1. Mennaeneena.

3aKOHOMEPHOCTH HM3MEHEHHUS paauyca aTOMOB XHMHUYECKHX
DJIEMEHTOB, METAUIMYECKUX M HEMETAUIMYECKHUX CBOMCTB IIO
rpymnmnaM W repuojaaMm. 3HaueHue llepwomuyeckoro 3akoHa u
[Tepronnueckoli CHCTEMbl XUMHYECKHX AJIEMEHTOB VISl Pa3BUTHS
Hayku U pakTuku. [. . MenneneeB — y4€HbIN U IpakIaHUH.

Xumuueckasi cBsi3b. KoBasieHTHas (TOJIsIpHAsh M HETIOJSpHAS)
CBS3b.  DJIEKTPOOTPUIIATEILHOCTh  XUMHUYECKUX  AJIEMEHTOB.
Honnast cBS3b.

Crenenr  okucieHus. OKHCIUTEILHO-BOCCTAHOBUTEIBHBIE
peakuuu. [Ipornecchl okucaeHuss 1 BOCCTaHOBJICHUS. OKUCIUTENIHN
1 BOCCTAHOBUTEIIH.

XYUMUYECKUN HKCIEPUMEHT: H3y4eHHe OO0pa3IoB BEIECTB
METaJUIOB U HEMETAIIJIOB; B3aMMOJICHCTBHE THAPOKCHIA ITUHKA C
pacTBOpaMH  KHCJIOT U  IIEJIOYEH, MPOBEJICHUE  OIBITOB,
WUTIOCTPUPYIOIINX MIPUMEPHI OKHCIUTEIBHO-BOCCTAHOBUTEIBHBIX
peakuuii (ropeHue, peakliuu pas3ioKeHUsl, COETUHEHUS).

MexnpeameTHbIe CBSI3U

Peanuzanus MeXnpeaMEeTHBIX CBSI3eH MPU U3YUYEHUU XUMHH B
8 KJlacce OCYIIECTBISIETCS dYepe3 HCIONb30BaHHE Kak OOIINX
€CTECTBEHHO-HAYYHBIX TOHSATUH, TaK W TIOHSATHUH, SBISIFOIIUXCS
CUCTEMHBIMH I OTAETBHBIX MPEIMETOB €CTeCTBEHHO-HAYYHOTO
UK.

OO0mue ecTecTBEHHO-HAyYHble TOHSTHS: Hay4dHBId (akT,
TUMOTE3a, TEOpHs, 3aKOH, aHalIMu3, CHHTE3, KiaccuuKaims,
NePUOANYHOCTh, HAOMIOJEHUE, HKCIEPUMEHT, MOJECIUPOBAHUE,
U3MEepEeHHe, MOJIETb, SIBJICHHUE.

®duznka: MaTepusi, aToM, IEKTPOH, IPOTOH, HEUTPOH, HOH, HY-
KITU, U30TOMBI, PATHOAKTUBHOCTh, MOJIEKYJIA, ANEKTPUUECKUH 3a-
psizl, BEIECTBO, TeJOo, 00BbEM, arperaTHOe COCTOSHHE BEIIEeCTBa,
ra3, (U3NYECKUE BEIMYUHBI, CAWHHIBI H3MEPEHHUs, KOCMOC,
IUTaHeThI, 3831161, CoHIIE.

buonorus: ¢porocunres, npixanue, 6uochepa.

I'eorpadus: armocdepa, rumpocdepa, MHHEpaTBl, TOPHBIC
MOPO/IbI, TOJIE3HBIE UCKOTIAeMbIE, TOIUIMBO, BOJIHBIE PECYPCHI.

12



9 KIIACC
BemniecTBo n XMMHUECKask peaKkIys

[Tepuognueckuii 3akoH. [lepuoauueckas cucteMa XMMHUYECKUX
sjnemMeHToB  [JI. n. Meunneneesna. CTpoeHue  aTOMOB.
3aKOHOMEPHOCTH B U3MEHEHUHU CBOMCTB XMMHUYECKHX JJIEMEHTOB
IEPBBIX TPEX IEPUOJOB, KalMs, KaJbLUsi U UX COCIMHECHUU B
COOTBETCTBUHM C IIOJIOKEGHHEM »dieMeHToB B Ilepuoguueckon
CUCTEME U CTPOECHUEM HUX aTOMOB.

Crpoenue BemiecTBa: BHIbl XUMHUYECKOM CBsI3U. THIBI
KPUCTAJUIMYECKUX PEHIETOK, 3aBUCUMOCTb CBOMCTB BELIECTBA OT
THIA KPUCTAJUIMYECKON PEIETKH U BUJIa XUMUYECKOHN CBA3H.

Knaccugukanus 1 HOMEHKJIATypa HEOPTraHWYECKHX BEILECTB
(MexxayHapogHass U TpUBMAJbHAs). XUMHYECKHE CBOMCTBAa Be-
LIECTB, OTHOCAIIMXCS K Pa3JINYHBIM KJIACCaM HEOPTraHUYECKHUX CO-
€IMHEHUI, TCHETUYECKas CBA3b HEOPraHUYECKHUX BELIECTB.

Knaccugukaius XuMHUECKUX peaknii 0 Pa3IuIHbIM [TPU3HA-
KaM (110 YKCIy M COCTAaBYy yYacTBYIOIIMX B PEaKIUU BEILECTB, 110
TeIIoBOoMy 3((deKTy, M0 H3MEHEHHIO CTEleHEeW OKUCIECHUsS
XUMHUYECKHX JJIEMEHTOB, 10 OOpPaTUMOCTH, [0 YYacCTHUIO
KaTajusaropa). OK30- U DHJOTEPMHUYECKHE  PEaKluHu,
TEPMOXMMHUYECKHE YPABHEHHUS.

[Tonsatue o ckopoctu xumuuyeckod peakuuu. IloHsTHE 00
00paTUMBIX 1 HEOOpaTUMBIX XMMHUYECKHX peakuusx. [lonsrue o
TOMOTEHHBIX U T€TEPOTreHHBIX peakuusx. [lonamue o xumuyeckom
pasHosecuu. Daxmopwi, GaUAIOUWUE HA CKOPOCMb XUMUYECKOU
peaxkyuu u noa0ACeHUe XUMU4YEeCKO20 PAGHOBGECUA.

OKHCITUTENIbHO-BOCCTAHOBUTEIBHBIE PEAKIUH, SJIEKTPOHHBIN
OanaHc OKHCIIUTEIbHO-BOCCTAHOBUTEIBHON peakuuu.
CocraBieHre YpaBHEHHH OKHCIIUTEIbHO-BOCCTAHOBUTEIBHBIX
peakumii ¢ UCMOIb30BaHUEM METO/1a JIEKTPOHHOT0 OasaHca.

Teopust 2IEKTPOIUTUYECKON AUCCOLMALUHN. DJIEKTPOIUTHI H
HEeRIIeKTpoanThl. Katnonsl, aHMOHbBl. MexaHu3M IUCCOLMALMN Be-
IIECTB C pa3IUYHBIMM BHMJAMU XUMHUYECKOW CBs3H. CreneHb
nucconanuu. CUIIbHBIE U Cl1a0ble 3JEKTPOTUTHI.

Peakumu moHHOro oOMeHa. YCIIOBUS NPOTEKaHUS peaKIUn
MOHHOTO OOMEHa, MOJIHBIE U COKpAalll€HHbIE WOHHBIE YpaBHEHUS
peakuuii. CBOHCTBa KHCJIOT, OCHOBAaHMW M COJEH B CBETE
MPECTaBICHUI 00 BJIEKTPOTUTHYECKON YCCOITHAIINH.
KauecTtBenHble peakiy Ha HOHBL. [lonsamue o euopoause conel.

XWMHUYECKUN HKCIIEPUMEHT: O3HAKOMJIEHUE C MOJEISIMU KpH-
CTAJUINYECKUX PEHIETOK HEOPTraHUYECKHUX BEIIECTB — METAIIJIOB U
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HeMeTauioB (Tpaduta M amMasa), CIOXKHBIX BEIIECTB (XJIOpHuaa
HaTpus); MCCIEIOBAHUE 3aBUCUMOCTH CKOpPOCTH XHMMHUYECKOH
pEeaKkUMKU OT BO3AEHCTBMS Pa3IMUHBIX (PAKTOPOB; MCCIEIOBAHUE
3JIEKTPOIIPOBOTHOCTH pacTBOpoB BEILIECTB, nporecca
JUCCOLMALMU  KUCJIOT, Iejaoued U cojedl  (BO3MOXKHO
UCTIOJIb30BaHUE  BHJIEOMATEPUANIOB);  MPOBEJICHHE  OIBITOB,
WJUTIOCTPUPYIOIINX MPU3HAKKM NPOTEKAHUS pPEAKUUMKA HOHHOIO
oOmena (oOpazoBaHHMe OcCaaka, BBIACICHHE Tra3a, oOpa3oBaHUE
BOJIbl); OIBITOB, WJUIFOCTPUPYIOLUIMX HPUMEPBl OKUCIUTEIBHO-
BOCCTAaHOBUTEIILHBIX pPEaKIUil (FOpeHHe, peaKkIUH pa3iioKeHUs,
COCJMHEHUs); PpaclO3HaBaHUE HEOPraHUYECKUX BELIECTB C
IIOMOIIBI0 KAYECTBEHHBIX PEaKLUil Ha MOHBI; PELICHUE IKCIEepU-
MEHTaJIbHbIX 3aj]au.

Hemerannel u ux coeguHeHUs

OOmast xapakrepucThka rajoreHoB. OCOOEHHOCTH CTPOEHUS
aTOMOB, XapakTepHble cTeneHu okucieHus. CrpoeHue U
¢u3nueckne CBOHCTBA MPOCTBIX BELIECTB — TaJOrECHOB.
XUMHUECKHE CBOMCTBAa Ha IpuUMepe Xjopa (B3aUMOAEUCTBUE C
MeTaJulaMH, HeMeTalulaMy, 11eno4aMu). XiaopoBoaopoa. CoinsiHas
KHCJIOTa, XWMHYECKUE CBOMCTBA, IOJIyueHHE, IPUMEHEHUE.
JlelictBue xjopa M XJIOpPOBOJOPOJAa HA OpraHU3M YeloBeKa.
Baxxueiinue XJI0puabl U UX HaXOKIEHHUE B IIPUPOJIE.

Obwas XapaKTepUCTUKA  DJIEMEHTOB VLA .-rpynmsl.
OCOOeHHOCTH ~ CTpPOGHHMS  aTOMOB, XapaKTEepHbIE  CTENEHU
OKHCIICHHMS.

Crpoenne u (Qu3nueckue CBOMCTBAa MPOCTHIX BELIECTB —
KHCJIOpO/ia U cepbl. AJIJIOTPONHbIE MOAM(UKALNN KUCIOpOaa U
ceppl. XuMHyeckue cBoiicTBa cepbl. CepoBOAOPOA, CTPOEHUE,
¢usnueckne M XuMUYeckue cBoiicTBa. OKCHIBI Cepbl Kak
OpEeJCTaBUTENIM  KUCIOTHBIX  OKcuaoB. CepHas — KHUCIOTa,
¢du3nueckre U XUMUYECKHe CBOMCTBa (00IIMe KaK MpeICTaBUTENs
Kjacca KHCIOT M crneuupuyeckue). XUMHUECKHE pPEaKIUu,
JeKalye B OCHOBE ITPOMBIIIIEHHOTO CIIOco0a MOIy4YeHUs! CEpHOM
kucinoTsl. [Ipumenenune. Coin cepHOM KHUCIIOTBI, KadecTBEHHas
peakuus Ha cynbdaT-uoH. HaxoxxaeHue cepbl 1 €€ cCoeAMHEHU B
npupojie. XUMHUECKOe 3arps3HEHUE OKpY’Karoled cpeabl
COEMHEHUSIMH Cepbl (KUCIOTHBIE JOXKIHU, 3arpsA3HEHUE BO3/1yXa U
BOJIOEMOB), CIIOCOOBI €r0 NMPETOTBPAILIECHUS.

Ob6mas XapaKTepUCTHKA HIIEMEHTOB VA-rpynmnsl.
OCOOEHHOCTH ~ CTPOGHHMS  aTOMOB, XapaKTepHbIE  CTENEHHU
OKHCIICHHS.

A30T, pacmpocTpaHeHHE B NpHUpone, (PHU3UUECKUE U
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XUMHYECKHE cBOicTBAa. KpyroBopor azora B mpupone. AMMUAK,
ero (Qu3uyeckue U XUMHUYECKHE CBOWCTBA, TMOIYYEHHE U
npuMmenenre. Conu aMMOHHS, UX (PU3MYECKHEe M XHUMHUYECKHE
cBOiicTBa, mnpuMeHeHue. KauecTBeHHas peakiusi Ha HOHBI
aMMOHHUs. A30THasg KHUCJIOTa, €€ TmojyuyeHue, (u3NYecKue u
XUMHYECKHE CBOICTBA (001Me KaK MpeICTaBUTENS Kiacca KUCIOT
u cneuuduueckue). Mcnonb3oBaHue HUTPATOB U COJICH aMMOHUS
B Ka4eCTBE MUHEPAJIbHBIX YA0OpeHu. XUMHUECKOE 3arpsi3HeHue
OKpY’Karollel cpeabl COCTUHEHUSMHU a30Ta (KHCIOTHBIE JOXKIH,
3arpsi3HEHNE BO3/1yXa, OYBBI U BOJOEMOB).

docdop, aIUIOTPOIIHBIC Mmoaudukaruu ocdopa, pusnyeckue
U XUMHYECKHe cBoicTBa. OKcua (boc@opa/\) u dochopHas
KHUCIOTa, (pU3MYeckre M XHUMHYECKHE CBOWCTBA, IMOJIyYEHHUE.
cnons3oBane (docdaToB B KaueCTBE MUHEPAIBbHBIX YI0OpEHUH.

Ob6mas XapaKTepUCTHKA JJIEMEHTOB ['YA-rpynmnst.
Oco0OeHHOCTH  CTpOEGHHS  aTOMOB, XapaKTepHble  CTENEHU
OKHCJICHHUS.

Yrnepos, algoTponHble MOAU(DHUKAIMK, PACIPOCTPaHEHHUE B
npupone, (pumyeckrue MW XUMHUYECKHE CBOIcTBa. AacopOuus.
KpyroBopor yriepona B mnpupome. Okcuisl yrieponaa, HX
dusznyeckue W XUMHUYECKHE CBOICTBa, JEWCTBHE Ha JKUBBIE
OpraHM3MBbl, TIONy4YEeHHE U MNPUMEHEHHE. OKOJIOTHMYECKue
npo0iieMbl, cBs3aHHbIe C okcugoMm yraepoaa(l'V); rumoresa
I00aNbHOTO  MOTEIUICHUS KJIMMAaTra; MapHUKOBBIN 3 dexT.
VYronpHas kucioTa U €€ coiid, UX (U3NYECKUE U XMMHUYECKHE
CBOWICTBA, MOJyYeHHE U NMpuUMeHeHue. KadecTBeHHas peakuus Ha
KapOoHaT-uoHBI. Vcronb3oBaHne kapOOHATOB B OBITY, MEIUIIUHE,
IPOMBIIIJICHHOCTH U CEJTLCKOM XO35HCTBE.

[TepBoHaUYaNEHBIE TOHATHSI 00 OPraHMYECKMX BEHIECTBAX KaK O
COCMHEHUSX yriiepona (MeTaH, 3TaH, dTUJICH, alleTHIICH, dTaHOI,
[JIMLEPUH, YKCYCHAs KUCIIOTa). MXx cocmas u xumuueckoe cmpoe-
Hue. TToHsITHE O OMOJOTUYECKHM BAXKHBIX BEIIECTBAX: KUpPaxX, O€-
Kax, YIJIeBOJax — W UX POJIH B )KU3HH 4yelloBeka. MamepuanbHoe
€0UHCMBO OP2AHUYECKUX U HEOP2AHUYECKUX COeOUHEHU.

Kpemuuii, ero ¢Qusuueckue W XUMHYECKHE CBOWCTBA,
noinydeHne W npumeHeHue. CoeAMHEHUS KPEMHHS B TPHPOJIE.
Oo6mue npexacraBneHus: 06 okcuae kpemuusi(I'Y) u xpemHHeBOH
kucnore. CUIMKATBI, UX HCIOJIB30BaHUE B OBITY, MEIMIIMHE,
IPOMBIIIEHHOCTH. Baoicheliwue cmpoumenvhvie Mamepuansl:
Kepamuka, cmekio, yemenm, bemon, dcenezooemon. Ilpobremol
0e30nacHo20 UCNONBL30BAHUS CMPOUMENbHLIX MAMEPUANo8 8
HOBCEOHEBHOU IHCUSHUL.
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XUMHUYECKUN SKCIEPUMEHT: M3ydeHHE oO0paslloB HEOpraHuye-
CKHMX BEILECTB, CBOWCTB COJITHOW KHUCIJIOTBI; IIPOBEICHHUE Kade-
CTBEHHBIX pEaKlUil Ha XJOPUA-UOHBI M HAOIOJIEHUE MPU3HAKOB
UX TpPOTEKaHWs; OMbBIThL, OTpaxaroue ¢GU3NYECKue U
XUMHYECKHE CBOICTBA raJIoTEHOB M UX COCAMHEHUN (BO3MOXHO
UCIIOJIb30BaHUE BUJCOMATEPHAIOB); O3HAKOMIIEHUE C o0pa3lamMu
XJIOpUJIOB (TaJIOTEHUOB); O3HaKOMJICHHE ¢ o0pa3lamMu cepbl U e
COECIMHEHUSMU (BO3MOXKHO HCIIOJIb30BAHUE BHUAEOMATEPUANIOB);
HaOJIIO/IeHUe TMporecca OOyriaMBaHUS caxapa IO JeWCTBUEM
KOHLICHTPUPOBAHHOW CEPHOM KHUCIJIOTBI; U3yYEHUE XMMHYECKUX
CBOWCTB  pa30aBJIEHHOW  CEpPHOM  KHCIOTHL,  IPOBEICHUE
Ka4eCTBEHHOM peaknuu Ha cyiabdar-moH u  HabIroaeHue
npu3Haka e€ MPOTeKaHWs; O3HAKOMIICHHE C (PU3HUYECKUMHU
cBoiictBamm a3ota, (ochopa m WX coeAMHEHUU (BO3MOKHO
UCIIOJIb30BaHUE BHUJEOMATepUajoB), oOpa3saMu a30THBIX H
docdopHBIX yrnoOpeHuit; moryaenue, coOnpanue, pacro3HaBaHue
U H3y4YEHHME CBOWCTB amMMHaKa; IPOBEIEHUE KaueCTBEHHBIX
peaxiuii Ha MOH aMMOHUS U PochaT-HOH U U3YUYEeHUE TTPU3HAKOB
UX TMPOTEKaHUs, B3aUMOAECHCTBUE KOHUECHTPUPOBAHHOW a30THOMU
KHCJIOTBI c ME/IbIO (BO3MOKHO HCII0JIb30BaHUE
BUJICOMATEPHUAJIOB); H3YYEHHE MOJENe  KPUCTAITMYECKHUX
peméTok anmasza, rpadura, QymepeHa; O3HAKOMIICHHE C
MPOLIECCOM aacopOuuu PacTBOPEHHBIX BEILIECTB
AKTUBUPOBAaHHBIM  YIJIEM W YCTPOMCTBOM  IPOTHUBOrasa;
HOJy4YeHue, cobupaHMe, PACIO3HABaHWE U HU3YyYCHHE CBOICTB
YIJIEKUCIIOrO Tra3a; IMpPOBEACHHE KadyeCTBEHHBIX peakUuid Ha
KapOOHAaT- ¥ CHJIUKAT-UOHbBI M M3y4eHHE MPHU3HAKOB HX
IPOTEKAaHUs; O3HAKOMJIEHHME C TNPOAYKLUMEH  CHUJIMKaTHOU
IIPOMBIIIJIEHHOCTH; PEIIEHUE SKCIIEPUMEHTANIBHBIX 33/1a4 110 TEME
«BaxkHenmme HeMeTaJluIbl U UX COCIUHEHHS».

MerTasuibl U X COeAMHEHUS

OO011ast xapakTepUCTHKa XUMUYECKUX JIEMEHTOB — METAJUIOB
Ha OCHOBaHMM uUX mnojoxeHus B Ilepmonnueckoil cucreme
xummuueckux eMeHToB J[. M. MenneneeBa U CTpoeHHsI aTOMOB.
Crpoenne MeramioB. Metainndeckas CBs3b M MeTaIMdecKas
KpUCTAJIIIMYECKas pemeérka. DNEKTPOXUMHUYECKHUN pan
HaNpspKEHUN MeTauioB. PU3NYECKHE M XMMHYECKHE CBOHCTBA
metauioB. O6mme cnocoObl monydeHus mertamioB. [lonstue o
KOPpPO3UH METaJUIOB, OCHOBHBIE CIIOCOOBI 3allUTBl HUX OT
koppo3uu. CriaBel (cTanb, 4yryH, AIOPATIOMUHUMN, OpOH3a) U UX
pUMEHEeHHE B ObITY U IPOMBIIIJICHHOCTH.
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[Ilenounbie MeTamibl: noyokeHue B Ilepuoguueckoil cucreme
xumudeckux oanemeHtoB JI. WM. MenaeneeBa; cTpoeHUE UX
aTOMOB; HaxoXxjeHue B npupoje. duszuueckue M XUMHUYECKUE
cBoMcTBa (Ha mpuMepe HaTpus U Kaius). OKCUIIBI U THAPOKCHIBI
HaTpuss U Kanus. [lpuMeHeHue WIENOYHbIX METAUIOB M HX
COCTUHEHUN.

[llenoyno3eMenbHBIC METAIIJIBI MArHUM M KaJbIUK: TTOJI0KECHUE
B llepmoanueckoir cucrtemMe xumudeckux syemeHToB [ U.
MeHnzeneeBa; CTPOCHHE HUX aTOMOB; HaxO0XJACHUE B MPHUPOJE.
dusnueckue W XUMHUYECKHE CBOMCTBA MArHHS W KaJbIHA.
BaxHneiime coenuHEHUS Kaiablus (OKCHI, THAPOKCHI, COJIH).
JKEcTKoCTh BOJIBI M CLIOCOOBI €€ YCTpaHECHHS.

AntoMunuii: nosioxkenue B llepuoguyeckoil cucremMe XuMu4e-
ckux oanemednTtoB JI. WM. MeHueneeBa; cTpoeHHE aToMma;
HaxoxjaeHue B npupoje. dusznueckne m XMMHYECKHUE CBOWMCTBA
amroMuHKS. AMQOTEepHBICE CBOWCTBA OKCHAA M THIPOKCHIA
ATIOMHUHUSL.

Kenezo: nonoxenue B [lepuoauueckoil cucreMe XUMHUYECKHUX
sneMmeHToB J[. M. MeHneneeBa; CTpoeHHE aToMa; HaXOXKJICHHUE B
npupojae. Pu3nvecKkue 1 XuMUUECKHUE CBOMCTBa xkenne3a. OKCHUbl,
ruapokcuabpl o conmu okenesa(ll) m xenmesa(lll), mx cocras,
CBOMCTBA U MOJIyYECHHE.

XUMHUYECKUH OKCIEPUMEHT: O3HAaKOMJIGHHE ¢ oOpa3laMu
METAJIJIOB M CIUIaBOB, WX (U3NYECKUMHU CBOMCTBAMH; H3yUCHUE
pe3yNbTaTOB KOPPO3UH METaNIOB (BO3MOXKHO HCIIOIb30BaHHE
BUJICOMATEPHANIOB), OCOOCHHOCTEH B3aUMOJICHCTBUS OKCHJIA
KaJblIMsl W HATpus C BOJAOW (BO3MOXKHO HCIIOJIb30BaHHE
BHUJICOMATEPHAIIOB); HCCIEIOBAHUE CBOMCTB KECTKOW BOJIBI;
mpoiiecca TOpEeHHsl  JKele3a B KHCIOpoae  (BO3MOXKHO
WCIIOJIb30BAaHUE BHJIEOMATEPHAIIOB); TPHU3HAKOB MPOTEKAHMS
KaueCTBEHHBIX PEaKIUi HAa MOHBI (MarHusi, KajabIus, aJlOMUHHUS,
nunka, sxeneza(Il) um sxemesza(lll), memu(Il)); nabGmonmenuwe u
ONKMCaHUE MPOILIECCOB OKPAIIMBAHMS IUIAMEHU WOHAMHU HaTpHS,
KaJligd ¥ KaJIbLMs (BO3MOXHO MCIIOJIb30BAaHUE BUIEOMATEPUAIIOB);
uccienoBanne amQpOTEepPHBIX CBOWCTB THAPOKCHAA ANIOMHHHS U
TUAPOKCHU/IA IIMHKA; PEIIEHUE SKCIEPUMEHTANbHBIX 3a/1a4 IO Te-
Me «BaxHenIe MeTalIbl U UX COSTUHEHUI.

XuUMHS ¥ OKpyXarolasi cpeia

Hosble marepuansl u TexHonoruu. BeumiectBa u matepuansl B
MOBCEIHEBHOM >KM3HU YelIOBeKa. XUMUS U 310poBbe. bezonacHoe
HCIIOJIb30BaHUE BEIIECTB U XUMUYECKHUX peakiuil B ObITy. [lepBas
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MOMOIIb MPU XUMHUYECKHX OXOrax U OTpaBiieHusiX. OCHOBBI
SKOJIOTUYECKOM  TIpaMOTHOCTH.  XUMHYECKOE  3arps3HEHUE
OKpYyXarolle cpensl (mpeenbHas AONyCTUMas KOHIEHTpAIus
BemectB — [IJIK). Pomb XumMuu B pemieHUH 3KOJIOTHYECKUX
npooeM.

[TpuposHblE MCTOYHUKH YIIEBOJIOPOAOB (Yrojb, MPUPOIHBIN
ra3, He(Thb), MPOAYKTHl HX MEepepadOTKH, UX pOIb B OBITY U
IPOMBIIIIIEHHOCTH.

XVUMUYECKUH IKCIIEPUMEHT: M3y4CHHE O00pa3IoB MaTepHalIOB
(cTek10, CIIaBbl METAJIIIOB, ITOJIMMEPHBIE MAaTEPUAIIbI).

MexnpeaMmeTHsbIe CBSI3U

Peannzanusi MeXIpeAMETHBIX CBSI3€M NMPU MU3YYEHUU XUMHUU B
9 kiacce OCYLIECTBISIETCA Yepe3 HUCIOJIb30BaHUE KaK OOIIMX
€CTECTBEHHO-HAYYHbIX MOHATHH, TaK M MOHATUH, SIBIISIOLIUXCS
CHUCTEMHBIMU [JIS1 OTJAEIbHBIX MPEIMETOB €CTECTBEHHO-HAYYHOTO
LHKIIA.

OO0mue ecTecTBEHHO-HAyYHble TMOHSTHS: Hay4dHbId (akT,
TUIOTE3a, 3aKOH, TEOpHWs, aHAIMW3, CHHTE3, KJIacCU(pUKAIIHS,
NEePUOIUYHOCTh, HAOJIOJEHUE, SKCIIEPUMEHT, MOJICIUPOBAHHUE,
U3MEpEHHE, MOJICITb, SIBIICHUE, ITAPHUKOBBIA 3PPEKT, TEXHOIOTHS,
MaTepHUAJIbI.

®u3uKa: MaTepusi, aTOM, JIEKTPOH, IPOTOH, HEUTPOH, UOH, HY-
KJIMJI, ©30TOIbI, PAAMOAKTUBHOCTh, MOJIEKYJIa, SJIEKTPUUYECKHM 3a-
pan, MIPOBOJHUKH, MOJIYIIPOBOIHUKH, JDJIEKTPUKH,
¢dboTORIEMEHT, BEIIECTBO, TENO, OO0BEM, arperaTHoe COCTOSHUE
BEILIECTBA, TIa3, pacTBOpP, PACTBOPUMOCTb, KpPUCTAJLUIMUECKAs
peméTka, CriaBbl, (GU3NYECKHe BETUUYUHBI, UHUIIBI U3MEPECHHUS,
KOCMHUYECKOE MTPOCTPAHCTBO, TIaHETHI, 3BE3/1b1, CONHIIE.

buonorus: ¢hotocunTes, Abixanue, Ouocdepa, IKOCUCTEMA, MHU-
HEpaJIbHBIE YIOOPEHUS, MUKPOIJIEMEHThI, MAaKPOAJIEMEHTHI, MTHTa-
TEJIbHBIC BEIIECTBA.

['eorpadus: armocdepa, ruapochepa, MHUHEpanbl, TOPHBIE
IIOPOJIbL, ITOJIE3HBIE HCKONIAEMBbIE, TOIIJIMBO, BOJHBIE PECYPCHI.
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[TNTAHUPYEMBIE PE3VJIbTATDBI
OCBOEHUMA YYEBHOI'O ITPE/JIMETA
«XUMIA» HA YPOBHE OCHOBHOI'O
OBIIEI'O OBPA3OBAHMA

N3yueHre XMMUK B OCHOBHOM IIKOJIE HAIIPABJIEHO HA JOCTHKE-
HUe 00y4aroIMMUCS JIMYHOCTHBIX, METAlPEIMETHBIX U MpEeIMeT-
HBIX PE3yJIbTaTOB OCBOEHHUS yUE€OHOIO IIpeIMETa.

JIn4HOCTHBIE PE3yNbTATHI

JIn4HOCTHBIE pE3YyNbTATBI OCBOEHUS IIPOrPAaMMBbl OCHOBHOTO
o0miero oOpa3oBaHUsl JOCTUTAIOTCS B X0J€ OOy4eHHsS XUMHH B
€IMHCTBE  y4yeOHOM M  BOCHMUTATEIbHOM  JEATEIBHOCTH
Opranuzanuy B COOTBETCTBUM € TPAaJULMOHHBIMH POCCUHCKUMU
COLIMOKYJBTYPHBIMA M JTYXOBHO-HPaBCTBCHHBIMHM LICHHOCTSIMU,
HOPUHATBIMU B OOILECTBE NpPaBUIAMU M HOPMAaMH IOBEJCHUS U
CIOCOOCTBYIOT IIpOIleccaM CaMOIIO3HAHMsI, CaMOpa3BUTHI U
COLMAJIN3ALUHU 00YJarOLIUXCS.

JIMuYHOCTHBIE PE3YNbTaThl OTPAKAIOT CPOPMHPOBAHHOCTH, B
TOM YKCJIE B YaCTH:

[TaTproTHYECKOro BOCIIMTAaHUS

1) LIEHHOCTHOI'O OTHOLIEHUSA K OT€YECCTBEHHOMY KYJIbTYPHOMY,
HCTOPUUYCCKOMY W HAYYHOMY HACICAWUIO, IMOHMMAHUA 3HAUYCHUA
XUMHYECKOM HAyKM B JKH3HM COBPEMEHHOIO  OOIIECTBa,
CIIOCOOHOCTH BJaJIETh JOCTOBEPHOM MH(pOpMAIME O mepeaoBbIX
JOCTMIKCHUAX U OTKPBITUAX MI/IpOBOI\/'I A OTEYECCTBEHHOH XHUMHU,
3aMHTEPECOBAHHOCTH B HAYYHBIX 3HAHMSIX 00 YCTpOICTBE Mupa U
o011eCcTBA;

I'paxxnanckoro BocriutaHus

2) TIpEACTAaBJICHUS O COLMAIBHBIX HOPMax M TIpaBUiIax
MEXJTMYHOCTHBIX OTHOIICHWH B KOJUIEKTHBE, KOMMYHUKATHUBHOMN
KOMIIETEHTHOCTH B OOIIECTBEHHO  TIOJIE3HOM,  y4eOHO-
MCCJIEI0BATENLCKOM, TBOPUECKOM U APYTUX BUAAX ACSATEIBHOCTH;
TOTOBHOCTH K Pa3HOOOpa3HOM COBMECTHOW JACSATEIHHOCTH TIPH
BBITIOJIHCHUH y4YeOHBIX, TMO3HABATEIBHBIX 3a/1a4, BBITTOJHECHUH
XUMHUYECKUX DKCIEPUMEHTOB, CO3/IaHUU YYEOHBIX IPOEKTOB,
CTPEMJICHHS K B3aUMOTIOHMMAHHUIO U B3aHMOIIOMOIIIX B MPOIIECCE
9TON y4eOHOM JeATeTbHOCTH; TOTOBHOCTH OIICHMBAaThH CBOE
MOBEJICHUE W TIOCTYMKA CBOUX TOBAapHUIIEH C  TO3HUIMH
HPaBCTBCHHBIX M TIPAaBOBBIX HOPM C YYETOM OCO3HAHUSA
MOCJIEJICTBUM MOCTYIKOB;

HeHHOCTI/I HAaY4YHOI'O ITIO3HAHUA
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3) MUPOBO33pEHYECKUX MPEACTABIECHUI O BEIIECTBE U XUMUYE-
CKOH peaKIiH, COOTBETCTBYIOIINX COBPEMEHHOMY YPOBHIO pa3BH-
TUS HAYKd U COCTAaBJISIOUIMX OCHOBY JIJISl MOHUMAHMS CYLUTHOCTH
HAyYHOM KapTUHBI MHUpA; MpeICTaBiIeHH 00 OCHOBHBIX
3aKOHOMEPHOCTSIX Pa3BUTHUS MPUPOJIbI, B3aUMOCBA3SIX YEJIOBEKa C
OPUPOJHON cpenoill, O PO XUMHM B TO3HAHMM ATHUX
3aKOHOMEPHOCTEI;

4) TO3HABaTEJIbHBIX MOTHBOB, HANPABIECHHBIX Ha IOJIy4YE€HUE
HOBBIX 3HAaHUH MO XHUMHH, HEOOXOIUMBIX i1 OOBSICHEHUs
Ha0JI0/TaeMBIX TIPOLECCOB U SIBJICHUIA;

5) mo3HaBaTeabHOH, WH(GOPMAIIMOHHOW H  YHMTATEIbCKOU
KYJIbTYpbl, B TOM YHCJE HaBBIKOB CaMOCTOSITENIbHON paboOThl ¢
yu4eOHBIMU TEKCTaMH, CIPABOYHOH JUTEpaTypol, IOCTYHHBIMU
TEXHUUYECKUMHU CPEJICTBAMU MH(GOPMAITMOHHBIX TEXHOJIOTHIA;

6) uHTepeca K 00y4eHHUIO U TO3HAHUIO, TF0003HATEILHOCTH, TO-
TOBHOCTU M CIIOCOOHOCTH K €amM00Opa3oBaHUIO, MPOEKTHOU U
HCCIIEIOBATENIbCKON  JIEATEIbHOCTH, K OCO3HAaHHOMY BBIOOpY
HaIPaBJICHHOCTH M YPOBHS OOY4YCHHS B JaJIbHEHUIIIEM;

®opMupoBaHUs KyJIBTYpPbI 310POBbS

7) OCO3HAHMS LICHHOCTH >KU3HH, OTBETCTBEHHOTO OTHOILCHHUS K
CBOEMY 3/I0POBBIO, YCTAaHOBKM Ha 3[0pOBBI 00pa3 >KH3HH,
OCO3HAHMSI TIOCJIEJACTBHH M HENPHUATUS BPEIHBIX IPHUBBIYEK
(ynorpebnenus aJIKOTOJI4, HapKOTUKOB, KypeHus),
HEOOXOJMMOCTH  COONIOACHUS TpaBWI  OE30MAaCHOCTH  IPH
O0palieHn ¢ XMMHUYECKHMMHU BEIIECTBAMHU B OBITY W pealbHOM
KHU3HH,

TpynoBoro BocnuTaHus

8) MHTepeca K MPAKTHYECKOMY M3y4YeHHUI0 mpodeccuil u Tpyna
pPa3IMYHOTO POJIa, YBOXKEHHE K TPYAYy M pe3yjbTaTaM TPYI0BOI
NeSTeTLHOCTH, B TOM YHCJIe HA OCHOBE NMTPUMEHEHUS TIPEIMETHBIX
3HAHUW 1O XHMHUH, OCO3HAHHOTO BHIOOpAa WHAMBUIYATHLHOMN
TPACKTOPUH TPOJIOJLKEHUS] 00pa30BaHMs C YUYETOM JIMYHOCTHBIX
WHTEPECOB U CIIOCOOHOCTH K XMMHH, OOIIIECTBEHHBIX HHTEPECOB U
MOTPeOHOCTEH; yCHEeMHONW MPOPECCHOHATHLHON NEATeTHOCTH U
pa3BUTHs HEOOXOIMMBIX YMEHHUH; TOTOBHOCTh aIallTUPOBATHCS B
npodecCHOHaNBHOM cpele;

DKOJIOTHYECKOT'O BOCIIUTAHUS

9) SKOJIOTHYECKH IIeJIECOO0PA3HOTO OTHOIICHHS K TIPUPOJIC KaK
HMCTOYHHKY JKU3HU Ha 3emiie, OCHOBE €€ CyIIeCTBOBaHUS, TOHNMA-
HUS IIEHHOCTH 3JI0pOBOr0 M 0Oe3omacHoro o0pas3a >KW3HH,
OTBETCTBEHHOT'O OTHOLIEHHS K COOCTBEHHOMY (pHU3HMUECKOMYy U
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TICUXUYECKOMY 3J0POBBIO, OCO3HAHUS IEHHOCTH COOJIIOJICHHS
npaBui 0€30MMacHOTO TOBEACHUS NPH paboTe C BEIIeCTBaMH, a
TaKXe B CUTYAIHSIX, YTPOXKAIOIIUX 3I0POBBIO U )KU3HH JIFOJICH;

10) cOCOOHOCTH NMPUMEHSITh 3HAHUS, IOJy4aeMbIe MPH U3yde-
HUM XHUMHH, JIJTSI pEIICHUs 3314, CBSI3aHHBIX C OKPYKAFOIIEH Ipu-
POIHOM Cpenoi, MOBBIIICHUSI YPOBHS JKOJOTHYECKON KYJIbTYpHI,
OCO3HAHMS TJIO0AILHOTO XapaKTepa 3KOJOTHYECKUX MpoOIeM H
NyTel UX pEelIeHUs MMOCPEICTBOM METOJO0B XHMHUHU;

11) 9KOJOTHMYECKOTO MBINUICHUS, YMEHHUS PYKOBOICTBOBATHCS
UM B TI03HABATEIIHOW, KOMMYHHUKATUBHOW ¥ COIMAIBHOM
MPAKTHKE.

MertarnpeaMeTHbIE PE3YIbTaThI

B cocraBe MerampeIMETHBIX  pPE3yJbTaTOB  BBIAEISIOT
3HauUMMBbIe A7 (HOPMHPOBAHHS MHUPOBO33PEHUSI OOIIECHAYYHBIC
MOHATUS (3aKOH, TEOpHs, NMPUHIMII, TUIIOTEe3a, (aKT, CHUCTEMA,
MPOLECC, OSKCIEPUMEHT M [p.), KOTOpbIe MCIOIB3YIOTCS B
€CTECTBEHHO-HAYYHBIX YUEOHBIX MpeAMETax M IO3BOJIAIOT Ha
OCHOBE 3HAHHMH U3 3THX MPEAMETOB (POPMUPOBATH MPEACTABICHUE
0 LIEJIOCTHOM HAayYHOW KapTHUHE MUPA, U YHUBEpCaJIbHbIC yueOHbIC
neiicTBus (mo3HaBaTellbHbIE, KOMMYHUKATUBHBIE, PETYISTUBHBIC),
KOTOpble  obOecrmeunBaroT  (OpMHUpPOBAaHHME  TOTOBHOCTH K
CaMOCTOSITENILHOMY TUIAHHUPOBAHUIO U OCYILECTBICHHUIO y4eOHOM
JIeITCIIbHOCTH.

MetanpeameTHble pe3yabTaThl OCBOCHUS 00pa3oBaTeIbHON
MPOrpaMMbl TI0O XMMHUHU OTPaKalOT OBJIAJICHUE YHHBEPCATbHBIMU
MMO3HABATEIIbHBIMU JACHCTBUSMH, B TOM YHCIIE:

Ba3oBEIMH TOrMUECKUMU TIEHCTBUAMU

1) yMEHMEM HCIMOJIb30BaTh MPUEMBI JIOTUYECKOTO MBILIUICHUS
IIPY OCBOEHUU 3HAHUHN: PACKPBIBATH CMBICII XUMUYECKUX MOHSATUI
(BBIOENATh MX XapaKTepHBbIC MPU3HAKH, YCTAaHABIMBATH B3aMMO-
CBSI3b C IPYTUMH MOHATUSMU ), UCTIOJIB30BATh MOHATHUS IS 00bsIC-
HEHUS! OTAETbHBIX (DAKTOB M SIBIEHUH; BBHIOMpPATh OCHOBAHHS U
KPUTEPUU I KJIacCU(UKAIUU XUMHUYECKUX BEIIECTB U XUMHUYE-
CKHUX pEaKIIMil; ycTaHaBIMBaTh MPUYUHHO-CJIEICTBEHHBIE CBS3U
MEXy 00ObEKTaMH W3y4YEHHS; CTPOUTD JIOTHUECKHUE PACCYKIICHUS
(MHIyKTUBHBIC, NETyKTHBHBIC, TI0 aHAJIOTUU); JETaTh BBIBOJABI H
3aKJIFOYEHUS;

2) yMEHHEM MPUMEHSTH B MPOIlecce MO3HAHUS MOHATHUS (TIpel-
METHBIE U METampeAMETHbIE), CUMBOJIMYECKHE (3HAKOBBIC)
MOJIeIM, HCTOJb3yeMble B XHMHHU, MPEOOPa3OBBIBATH IIHUPOKO
OPUMEHSEMbIE B XWUMHU MOJICNbHBIE TPEACTABICHUS —
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XUMUYECKHH 3HAK (CHMMBOJI AJIEMEHTa), XUMHUUYecKast GopMmyna U
yYpaBHEHHE XWMHYECKOW pEaklIuu — TIPU PEHICHHH Y4eOHO-
NO3HABATENBHBIX ~ 3a/a4; ¢  Y4éTOM  OTHX  MOJCIBHBIX
NPECTaBJICHUN BBIABIATh W XapaKTEPH30BaTh CYIICCTBEHHBIE
NPU3HAKH HM3y4aeMbIX OOBEKTOB — XHMHUYECKHX BEUICCTB U
XUMHYECKHX PEaKIWd; BBIABIATH OOIIME 3aKOHOMEPHOCTH,
NPUYHHHO-CJICICTBCHHBIC CBSI3U U TPOTUBOPEYUS B H3Yy4aeMbIX
nporeccax M SIBICHUAX; MpelaraTh KPUTEPUU JUIS BBISBICHHS
ATHX 3aKOHOMEPHOCTEH U MPOTHBOPEUYHUH; CAMOCTOSTEIILHO BHIOH-
path croco0 pemieHust ydeOHOW 3ajauu (CpaBHUBATh HECKOJIBKO
BapHaHTOB PEIICHUS, BHIOMPATh HAN0O0JIEe MOAXOISIIUI C yIETOM
CaMOCTOSITEJILHO BBIJICIIEHHBIX KPUTEPUEB);

ba3oBeIMM HCCIIEI0OBATENBCKUMU IEUCTBUSMU

3) YMEHHEM HCII0JIb30BATh ITOCTABJIEHHBIE BOIIPOCH! B KAUE€CTBE
WHCTPYMCHTA ITO3HAHHUS, & TAK)KE B KAY€CTBE OCHOBBI JUISI (POPMHU -
pOBaHUS TUIIOTE3bI MO MPOBEPKE MPABMIBHOCTH BBICKA3BIBAEMBIX
CYKJICHUH;

4) mpuoOpeTeHre OmbITa MO IUIAHUPOBAHUIO, OpPTraHU3alluu M
IPOBEICHUIO YYCHUYECKHX JKCIIEPHMEHTOB: YMEHHE HaOII0aTh
3a XOJIOM IIpollecca, CaMOCTOSITENbHO IPOTHO3UPOBATh €ro
pe3ynbrar, (QopMyaUpoOBaTh OOOOIICHHWS W  BBIBOJBI  IIO
pe3ysbTaTaM IpPOBEAEHHOTO OIBITA, HCCIEJOBaHUS, COCTAaBIISThH
OTYET O MPOICIIAHHON padoTe;

Paboroii ¢ undopmanueit

5) ymMeHHeM BbIOMpaTh, aHAJIU3UPOBATH M HHTEPIPETHUPOBATH
UHPOPMALIMIO Ppa3IMYHBIX BUAOB U (GOpPM MpeacTaBiIeHUs,
MOJIyYa€MYK0 M3 Pa3HbIX HCTOYHUKOB (HAYYHO-IIOMYJISIpHAsS
JAUTEepaTypa XUMHUYECKOTO COJIepKaHHUs, CIIPaBOYHbIE MocoOus,
pecypcel MIHTEepHETa); KPUTHUECKU OLICHHWBATh NMPOTHBOPEUUBYIO
U HEJJOCTOBEPHYIO MH(POPMALIUIO;

6) yMEHHUEM INPUMEHATH PA3JIUYHbIE METOJBI M 3alpoChl MPHU
noucke U orbope MH(OPMAIMM M COOTBETCTBYIOIIMX JAHHBIX,
HEOOXOIUMBIX JUJIsl BBINOJHEHUS Y4YeOHBIX M I03HABaTEIbHBIX
3aJa4 ONpeNeNéHHOro Tuma, MpuoOpeTeHHe ombiTa B 001acTH
MCIIOJIb30BaHUs MH(POPMAIIMOHHO-KOMMYHHUKATUBHBIX
TEXHOJIOTH, OBJaJ€HUE KYJIbTYpPOH AKTUBHOI'O HCIOJb30BaHUS
pa3IMYHBIX TIOMCKOBBIX CHCTEM; CAaMOCTOSITEIbHO BbIOMPATh
ONTUMaJbHYI0  (OpMy  TMpeAcTaBlieHUs  HMHPOpMALUU U
WUTIOCTPUPOBATh pellaeMble 3a7aud HECIOXHBIMU CXEMaMH,
Juarpammamu, JpyrumMu popmamu rpaduku U UX KOMOMHAIUSIMU;

7) yMEHHEM HCIIOJIb30BaTh W aHAJIM3UPOBAaTh B IIpolEcce
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y4eOHOH M WCCIIEeIOBATEIbCKOW JACSITEIBHOCTH HH(POPMAIHIO O
BIIMSIHUM MPOMBIIICHHOCTH, CEIbCKOTO XO35HCTBA M TPAHCIIOPTA
Ha COCTOHHME OKPYKAKOUIEH PUPOHON CPEIBL;
YHUuBepCcaTbHBIMA KOMMYHHKATUBHBIMH JICHCTBUSAMU

8) yMeHHeM 3a7aBaTh BOMPOCHI (B XOJ€ IUAJIOTA U/Ulu TUCKYC-
CHM) TIO CYIIECTBY OOCYyXJaeMoil TeMbl, (hOpMyIUPOBATH CBOH
NOPEIJIOKEHUSI ~ OTHOCUTEIIBHO  BBITIONHEHHS  TPEIOKCHHOU
3a/1a4u;

9) mpuobpeTeHHe OMbITa  TPE3CHTAlMH  PE3yJIbTaTOB
BBITIOJTHEHHSI XMMHYECKOTO  JKCIIepUMeHTa  (71abopaTopHOro
OIbITa, JIAOOPATOPHOW pPAa0OTBI MO HCCIICAOBAHHIO CBOWCTB
BEIIIECTB, YU€OHOTO MTPOCKTA);

10) 3aMHTEPECOBAHHOCTh B COBMECTHOHW CO CBEPCTHHKAMH
MIO3HABATEILHOM ¥ KMCCIIEOBATENIbCKON  JCATEIBHOCTH  IIPH
pELICHHH BO3HUKAIONIMX TpoO0JeM Ha OCHOBE Yydéra oOIImMx
UHTEPECOB U COTJIAacOBaHMS MO3MIUK (00CyXaeHus, OOMeH
MHEHHUSIMH, «MO3TOBBIC MITYPMbI», KOOPAWHAIMS COBMECTHBIX
JICHCTBUH, OIpEIeICHue KPUTEPHEB TI0 OICHKE KadecTBa
BBITIOJIHEHHOU paboTHI | JIp.);

YHuBepcalbHBIMU PETYJISITUBHBIMU JAEUCTBUAMU

11) ymeHuem CaMOCTOSITCIIBHO OnpenenaTh 8 (874
JeSTENIbHOCTH, IJIaHUPOBaTh, OCYLIECTBISATh, KOHTPOJIUPOBATh U
Opu  HEOoOXOIUMOCTH KOPPEKTUPOBAaTh CBOIO JAESTEIbHOCTb,
BBIOMpATh Hanbosee 3G (HEeKTUBHBIE CIIOCOOBI peleHUsT YIeOHBIX 1
MO3HABATEJIbHBIX 334, CaMOCTOSTEIbHO COCTaBIATH WU
KOPPEKTUPOBAaTh NPEUIOKEHHBIA QJITOPUTM  JIEHCTBUH  IpHU
BBIMOJIHEHUH 33JaHUN C y4ETOM IOJIyUYEHHUsS] HOBBIX 3HAHHMH 00
U3y4yaeMbIX OOBEKTaX — BEIIECTBaX M PpeaKUUsaX; OLIEHUBATbH
COOTBETCTBUE MOJIYYEHHOIO PE3yJIbTaTa 3asBJICHHON LIENH;

12) yMEHMEM HCIOJIB30BaTh W AaHAJINU3UPOBAThb KOHTEKCTHI,
npejiaraéMble B yCJIIOBUU 3aJaHHM.

IIpenmeTtHble pe3ysbTaThbl

B cocraBe nmnpenMeTHBIX ~ PE3yJAbTATOB IO  OCBOEHUIO
0053aTeNEHOTO COJIepXKaHus, YCTaHOBJIEHHOTO JTaHHOU
npUMepHOM pabouell MporpaMMol, BBIIEISIOT: OCBOCHHbBIE
00yJaronMMucs Hay9YHbIC 3HAHUS, YMEHUSI U CIIOCOOBI IEHCTBUH,
cnenududeckue IsI TPEIMETHOW 00macTh «XUMHUS», BHIIBI
JNEATeIbHOCTH MO  TOJYYEHHI0  HOBOIO  3HAHWS,  €ro
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MHTEPIIpETalUY, NMPeoOpa30BaHUIO U MPUMEHEHHUIO B Pa3IMYHBIX
y4eOHBIX U HOBBIX CUTYaIUSX.

[TpeameTHbIe pe3ynbTaThl IPEACTABICHBI 110 T0JIaM 00Y4YEHUS U
OTPaXarT CHOPMHUPOBAHHOCTh Yy OOYYAIONIUXCS CIIEIYFOIINX
YMEHUM:

8 KJIACC

1) packpvieams cMblcl OCHOBHBIX XUMUUYECKUX TOHATHIL: aToM,
MOJIEKYJIa, XUMUYECKUH 3JIEMEHT, IPOCTOE BELIECTBO, CIIOKHOE
BELIECTBO, CMECh (OAHOPOJHAS M HEOJHOPOJHAs), BAJIEHTHOCTb,
OTHOCHUTEJIbHAs aTOMHAas W MOJIEKYJSIpHAs Macca, KOJUYECTBO
BELIECTBA, MOJIb, MOJISIPHAs Macca, MaccoBasi J0JI1 XUMHUYECKOIO
JJIeMEHTa B COCJUHEHHH, MOJIAPHBIM OO0BEM, OKCHUI, KHUCIIOTa,
OCHOBaHHE, COJIb, ANEKTPOOTPULATEIBHOCTD, CTENIEHb OKUCIICHHUS,
XUMHUYECKas peakius, KiacCuuKalus peakifii: peakiuu coeau-
HEHUS, PEaKlMU Pa3IoKEeHUs, PEaKIUK 3aMeIlleHus, peakinuu 00-
MEHa, 9K30- M SHIOTEPMHUYECKHUE DEaKIMH;, TerIoBoH 3(dexT
peakuuu; SAPO aTroMa, 3SJIEKTPOHHBIM CJIOM aroMa, aTOMHast
opOuTanb, paauyc aToMa, XUMHUYecKas CBA3b, MOJSpHAs U
HEMOJISIpHAsl KOBAJEHTHAsl CBSA3b, MOHHAS CBS3b, MOH, KAaTHOH,
aHUOH, pacTBOp, MaccoBas JOJs BemlecTBa (MPOLIEHTHAs
KOHIIEHTpAIUs1) B pacTBOPE;

2) unntoCcmpupoéams B3aUMOCBS3b OCHOBHBIX XUMUYECKUX IMO-
HATUH (cM. 1. 1) ¥ NPUMEHSATH STU TOHATUS TPU ONUCAHUU
BEILECTB U UX IPEBPALLECHUN;

3) ucnonvzoéams XUMUYECKYIO CHMBOJMKY JUIS COCTaBIICHUS
(GbopMyJ1 BEIIECTB U YPAaBHEHUN XUMHUYECKUX pEaKIUi;

4) onpedensimb BAJIEHTHOCTb aTOMOB 3JIEMEHTOB B OMHAapHBIX
COEJIMHEHUSX; CTENEeHb OKHUCIEHUS DJJEMEHTOB B OHHapHBIX
COEIMHEHUSAX; MPHUHAJIEKHOCTh BEIIECTB K OINpeAeIEHHOMY
KJIacCy COeNMHEHWH 1o ¢GopMysaM; BHJ XUMHUYECKOM CBS3H
(xoBaJIeHTHas! U MOHHAs) B HEOPTaHUYECKUX COCTMHEHUSX;

5) packpvisams cmuicn llepuogmueckoro 3akona . M.
MenzeneeBa: JI€MOHCTPUPOBATH TOHMMAaHUE MEPHOJUYECKON
3aBUCHUMOCTH CBOMCTB XMMHUYECKHUX 3JIEMEHTOB OT UX MOJOKEHUS
B Ilepuonnueckoii cuCTEME; 3aKOHOB COXpPAaHEHUS MAacChl
BEIIECTB, IOCTOSTHCTBA COCTaBa, AaTOMHO-MOJIEKYJISIPHOTO YYEHHS,
3aKoHa ABOTAJIPO; ONUCLIBAMb U XAPAKMEPU308AMb TAOIUIHYIO
dopmy Ilepuoguueckoil CHUCTEMBl XMMHUYECKHX 3JEMEHTOB:
pa3nuyath TOHATUS «IJaBHasg moArpynmna (A-Tpynma)» U
«mmobounas noarpynna (b-rpymmna)», mansle u 60IbIINE TEPHOADI;
coomnocums 00O3HAYEHMs, KOTOpbIE HMEIOTCS B TabmuIle
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«llepuogmueckass cucrtemMa XumMuyeckux odnementoB [l H.
MenzeneeBa» ¢ 4YHMCIOBBIMU XapaKTEPUCTHKaMH  CTPOCHHUS
aTOMOB XMMHUYECKHX JJIEMEHTOB (COCTaB W 3apsl supa, oduiee
YHCJIO 3JIEKTPOHOB U PACIPEEIIEHNE UX 10 3JIEKTPOHHBIM CII0SIM);

6) Kraccuguyuposams XUMHUYECKUE DIIEMEHTBI, HEOpraHuye-
CKHE BEUIECTBA; XUMUYECKHE peaKluu (110 YUCIy U COCTaBy yua-
CTBYIOUIMX B pEaKLUMU BEIIECTB, IO TEIIOBOMY 3(hdeKTy);
xapakmepuzosams (onucvléams) 0OOUIME XUMHUYECKHE CBOHCTBa
BEILIECTB PA3JIMYHbIX KJIACCOB, MOATBEP)KIas ONHMCAaHUE IpHUMeE-
paMH MOJIEKYJISIPHBIX YPAaBHEHUH COOTBETCTBYIOLIMX XUMUYECKUX
peakium;

7) npocHo3uposams CBOICTBA BELIECTB B 3aBUCUMOCTH OT HX
KaueCTBEHHOI'O0 COCTaBa; BO3MOXKHOCTH IPOTEKAHUS XUMHUYECKHUX
IPEBPALICHUI B Pa3JIMYHbIX YCIOBUSIX;

8) ebiuuCAAMb OTHOCUTEIBHYI0 MOJIEKYJISIPHYIO U MOJISIPHYIO
Macchl BEIIECTB; MAacCOBYIO JOJK XHMHUYECKOTO 3JIEMEHTAa I10
(dopMyJsie COEAMHEHUSI; MAacCCOBYIO JIOJIIO BELIECTBA B PACTBOPE;
IPOBOAMTDH PACUEThI [0 YPABHEHUIO XUMUYECKON PEAKIUY;

9) npumensmv  OCHOBHBIE  OIEpallUd  MBICIUTEIBHOU

NESATCIIbHOCTH — aHallu3 M CHHTE3, CpaBHEHHE, 000OmIIeHHE,
CUCTEMATH3AINI0, KJIACCU(PUKAINIO, BBISBICHHEC TPUYUHHO-
CJICICTBEHHBIX CBSI3e — JJIS HM3YYECHHUS] CBOMCTB BEIIECTB M

XUMUYECKUX PEAKIUH; €CTECTBEHHO-HAYYHBIE METOJIbI IMO3HAHUS
— HaOmoJeHue, HU3MEpPEeHHe, MOJEIMPOBAHUE, OSKCIIEPUMEHT
(peabHBIN U MBICTICHHBIN ),

10) cnredosamb MpaBUIIaM MOJIb30BAHUS XUMUYECKOW MOCYI0M
u  7abopaTOpHBIM  O0OpYyIOBaHHEM, a TaKXke IMpaBUIaM
oOpallleHus1 ¢ BEIIECTBAMU B COOTBETCTBUU C MHCTPYKLUSMHU I10
BBITIOJIHEHUIO ~ JTAOOPATOPHBIX ~ XUMHUYECKHUX  OMBITOB  TIO
MOJIYYCHHUIO U COOMPAaHUIO Ta3000pa3HBIX BEIIECTB (BOJAOpOAA U
KHUCIIOpOJia), TPUTOTOBIEHHIO PACTBOPOB C  OMNpeneraeéHHOU
MAacCOBOM J0JIE pPACTBOPEHHOIO BELIECTBA; IUIAHUPOBATH H
IPOBOAUTh XUMHYECKHE SKCIIEPUMEHTHl 110 paclo3HABaHHUIO
pacTBOpPOB IIEIOYEH M KHUCIOT C MOMOUIbI0 HWHAMKATOPOB
(;makmyc, henondTaaeuH, METHIOPAHXK H JIp.).

9 KJIACC

1) packpvleamb cMblcl OCHOBHBIX XHMHUYECKUX TOHSTHI:
XUMUYECKUM DSJIEMEHT, aTOM, MOJIEKYJia, MOH, KaTHOH, AHMOH,
MpOCTO€  BEIIECTBO,  CJOKHOE  BEIIECTBO,  BaJE€HTHOCT,
3JEKTPOOTPULATENBHOCTh, CTENEHb OKHUCJIEHUS, XHWMHUYECKas
peaxiusi, XuMu4eckasi CBs3b, TEIUIOBOM A (HEKT peakiuu, MOJb,
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MOJIIpHBIA  00BEM, pPACTBOP; DJIEKTPOJIUTHI, HEIIEKTPOJUTHL,
JNEKTPONIUTUYECKAs] TUCCOLMALIMSA, PEaKUUu HOHHOrOo OOMeHa,
Karajau3aTop, XHUMHYECKOE€  paBHOBecHe, OOpaTUMble U
HEeoOpaTUMbIE  peaklMH, OKUCIUTEIbHO-BOCCTAHOBUTEIbHBIC
peakiuu,  OKHCIUTENb, BOCCTAHOBUTENIb,  OKUCICHHE U
BOCCTAHOBJICHHE, aJUIOTPOIUs, aM(POTEPHOCTh, XUMUUYECKasl CBSI3b
(koBaJleHTHasi, HWOHHAs, METaJUIMYecKas), KpUCTaJINYeCcKas
peméTka, KOppo3us METaJJIOB, CILJIaBbl; CKOPOCTh XUMHYECKOU
peakuuu, TnpenaenbHOo gomyctumas — KoHueHtparus  (ITIK)
BEIIECTBA;

2) unnrocmpuposams B3aUMOCBS3b OCHOBHBIX XUMHYECKHX I10-
HATUN (cM. 1. 1) ¥ NPUMEHSATH 3TU TMOHATUS NPU ONUCAHUU
BEIIECTB U UX MPEBpalllCHUM;

3) ucnonrv3o6ams XUMUYECKYIO CUMBOJIMKY JJISi COCTaBICHHS
dbopMyI1 BeIeCTB U YpaBHEHUN XUMUYECKUX PEAKIU;

4) onpedenams ~ BAaNEHTHOCTh W CTENEHb  OKHUCIICHUS
XUMHYECKHX JJIEMEHTOB B COEAMHEHHUAX PA3UYHOIO COCTaBa;
MPUHA]JICSKHOCTD BEIIECTB K OMPEIeIEHHOMY KIIAacCy COeIMHEHUN
no GopmynaM; BHUJ XUMHUYECKOW CBs3M (KOBaJE€HTHas, HOHHA,
MeTaJlJIN4ecKasi) B HEOPraHM4YEeCKUX COSAMHEHUSX; 3aps]] HOHA 110
XUMHYECKOH (opMmysie; XapakTep cpelbl B BOJIHBIX pacTBOpax
HEOPraHUYECKUX COCIUHEHUH, THI KPUCTAJUIMYECKOW pPEHIETKU
KOHKPETHOT'O BEIIECTBA;

5) packpwvieamsv cmuicn  llepuonnueckoro 3akona [l H.
Mennene
€Ba U JICMOHCTPHPOBATH €r0 MOHUMAHUE: ONUCHIBAMb U XAPaKme-
puzosams Tabnuunyto dpopmy lleproanyeckoit cucTeMbl XUMUYE-
CKHX DJIEMEHTOB:  pa3liivaTh MOHATHS «TJIaBHAS MOTPYIITa
(A-rpynna)» u «mnobounas noxarpynna (b-rpynma)», Mambie u
OonpIIve TEPUONBI, CcoOmHOCUMb  O0O03HAYEHUS, KOTOPHIE
UMEIOTCS B TEPUOJNMYECCKOW  Ta0yMie, C  YHUCIOBBIMHU
XapaKTePUCTHUKAMHU CTPOCHUS aTOMOB XHUMHYECKHX 3JIEMCHTOB
(cocraB ®u 3apsan  sapa, oOImee YWUCIO  DJIGKTPOHOB U
pacripesiefieHue X 1O JIEKTPOHHBIM CJI0SIM); 00bACHAmMb 00IINe
3aKOHOMEPHOCTH B M3MEHEHMHM CBOWCTB DJJEMEHTOB M UX
COEIMHEHUH B Ipe/ieNiax MallbIX MEPHOJIOB U IIaBHBIX MOATPYIII C
y4€TOM CTPOCHHUS UX aTOMOB;

6) kraccuguyuposams XUMUYECKUE SJIEMEHTHI; HeOpraHu4e-
CKHE BEIIECTBA; XUMUYECKHE PEaKIMu (110 YUCITYy M COCTaBy yda-
CTBYIOIIUX B pEAKIMU BEIHIECTB, MO TEIUIOBOMY J(deKTy, Mo
U3MEHEHUIO CTENEHEeH OKUCICHHSI XUMUYECKUX JIEMEHTOB);

7) xapakmepuzosamuv (onucvléams) OOIMKE U ClieU(UIECKUE
XUMHUYECKHE CBOMCTBA MPOCTHIX U CIOKHBIX BEIIECTB, MOITBEPK-
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Jlasi OIMCaHUE MPUMEPAMH MOJIEKYJISIPHBIX U MOHHBIX YPaBHEHUI
COOTBETCTBYIOIIMX XUMUYECKUX PEAKLINN;

8) cocmaenams ypaBHEHUS AJIEKTPOJUTUYECKON TUCCOLUALUN
KHCJIOT, LIEJOYEH U COJIEH; MOJIHBIE U COKpAlIEHHbIE YPAaBHEHMS
peakumii HMOHHOTO oOMeHa; YpaBHEHUS peakumii,
MOATBEPKJAIOIINX CYIIECTBOBAHUE TI'€HETUYECKOW CBS3H MEKIY
BEILECTBAMM PA3JINYHBIX KJIACCOB;

9) packpwvlieams CYIHOCTh OKUCIUTEIBHO-BOCCTAHOBUTEIBHBIX
peaxkuil MoCPeCTBOM COCTABIICHUS 3JIEKTPOHHOTO OajaHca TUX
peaKIuii;

10) npoeno3zupoeams CBOWCTBA BEIIECTB B 3aBUCUMOCTH OT HUX
CTPOEHHUSI; BO3MOKHOCTH IPOTEKAHUSI XUMUUYECKUX IPEBPAILCHUI
B Pa3JIMYHBIX YCIOBUSAX;

11) gviuucaams OTHOCUTEIIBHYIO MOJIEKYJISIPHYIO U MOJIAPHYIO
Macchl BEIIECTB; MAacCOBYIO JOJI0 XHMHUYECKOTO 3JIEMEHTAa I10
(dopMyJsie COEAMHEHUSI; MAaCCOBYIO JIOJIIO BELIECTBA B PACTBOPE;
MIPOBOJIUTH PACUYETHI IO YPABHEHUIO XUMHYECKOU PEaKIIHH;

12) cnedosamb MpaBUiIaM I0JIb30BAHUS XUMUYECKOW MOCYI0M
u  7abopaTOpHBIM  O00OpYyIOBaHHEM, a TaKXke IMpaBUIaM
oOpallleHus1 ¢ BEIIECTBAMU B COOTBETCTBUU C MHCTPYKLUSMU I10
BBITIOJTHCHUIO ~ JTAOOPATOPHBIX ~ XMUMHYECKHX  ONBITOB IO
MOJYYCHUI0 M COOMPaHMIO Ta3000pa3HBIX BEHIECTB (aMMHAaKa H
YTJIEKHUCIIOTO Tra3a);

13) nposodums peakuuu, TMMOATBEPHKAAIOININE KaueCTBEHHBIN
COCTaB pa3JIMYHbIX BEUIECTB: pACIO3HABaTh OIBITHBIM MYTEM
xjaopua- Opomua-, HoOIuI-, kKapOoHar-, Qocdar-, CUIUKAT-,
cynbdar-, TUIPOKCUI-HOHBI, KATHUOHBI aMMOHHUS U HOHBI
M3YYEHHBIX METaJUIOB, IMPHUCYTCTBYIOLME B BOJHBIX PACTBOPAX
HEOPraHUYECKUX BEILECTB;

14) npumensams  OCHOBHBIE  ONEpPAlMM  MBICIUTEIBHON
NEesATeTbHOCTH — aHallu3 W CHUHTE3, CpaBHEHHUE, 00oO0IeHue,
CUCTEMATH3allMI0, BBISIBICHHE NPUYMHHO-CIEICTBEHHBIX CBs3el
— QI U3YYEHUs] CBOMCTB BEIECTB U XUMHUYECKUX PEAKIUH;
€CTECTBEHHO-Hay4YHbI€ METO/bl IO3HaHUs — HaOII0JeHHeE,
U3MEpEeHHe, MOJIeIMpPOBaHUE, JKCHEPUMEHT (pealibHbll U
MBICJICHHBIN ).
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wedaodi genooed

TEMATHUYECKOE IIJTAHMPOBAHUE
Bcero 136 4, u3 Hux 74 — pe3epBHOE Bpemsi

8 KJIACC

(2 u B HEmeMI0, Beero 68 4, u3 HUX 3 4 — pe3epBHOE BpeMsi)

IIpumepHbBIC TEMBI,
PacKphIBAIOIINE JaHHBIN
pa3aen IporpamMMal, U
KOJIMYECTBO 9aCOB,
OTBOJMMOE HA X U3yYECHUE

OcHoOBHOE coJiepKaHue

OCHOBHBIE BUJIBI IEATEIHHOCTH
oOyJaromuxcs

Pasnen 1. [lepBoHayanpHble XUMHAUecKHe moHaTus (20 9)

Tema 1. Xumnsg — BaxHas
00JIaCTh ECTECTBO3HAHUA U
MMPAKTHUECKOH JCATEIBHO-
CTH uyesoBeka (5 u)

IIpenmer xumuu. Pojp XuMuu B
SKA3HU 4eJIOBEKa. XUMUS B CUCTEME
HayK. MeToabl MO3HAHUS B XUMHUH.
Tena u BentecTBa. Pusnueckue
CBOMCTBa BeEIleCTB. ArperaTHoe
COCTOSIHIE BelllecTB. UUCTEIE
BelecTBa U cMec. CnocoObl
pasaeneHus cmece. u3ndeckue u
XHUMHYECKHe siBiaeHus. [Ipu3naku u
YCIIOBHS IPOTEKAHUS XUMHUYECKUX
€aKIIUil.

HAKOMCTBO C IIpaBHJIaMHU
0e30macHOCTH B IpuéMaMu padoTEI B
XUMHYECKOH J1a00paTOPHUH.
JleMoHCTpaIun
1. JIJabopatropHoe 000pyI0BaHUE.

2. Paznuydbie BUIBI XUMHUYECKOM

MTOCYIbI.

m PacKpEeIBaTh CMBIC U3y4aeMbIX
TTOHSTHH.

mPackpbIBaTh pOJIb XUMHHU B IIPUPOJE
W JKM3HU YeJIOBEKa, €€ CBA3h C
JIPYTUMU HayKaMHu.

mPa3anuars 4ucThIe BEIIECTBA U
CMECH; OJTHOPOJHEIC U
HEOJHOPOJHEIC CMECH.

mPaznnuars pusndeckue u
XHUMUYECKHE SIBJICHUS.

m OnpeieNIaTh NPU3HAKH XUMHUYCCKUX
peaKInii U yCIOBHS HX
MPOTEKAHUS.

mCrieoBaTh MpaBUiIaM HOIL30BaAHUS
XUMHYECKOM ITOCYJION U
J1a0OPaTOPHEIM 00OPYIOBAHHUEM,
Tak)Ke IpaBuaaM oOpaleHus ¢
XHUMUYECKHMH BEIIECTBAMU B
COOTBETCTBUH C HHCTPYKIMSIMH I10




I 6—8 'KUINUX

3. O0Opa31bl BEIIECTB.

4. CiocoOBI pa3ielicHus cMecei
(bunbTpOBaHME, BHIIAPUBAHUE
M CTUJLISLIMS, xpOMaTorpad)H;ﬂ.
JlabopaTtopHBIe U IPAKTUUECKHUE

paboOTHI

Vlabopamophbie onvlmol:

Onucanre  (U3HYECKUX  CBOICTB
BemiecTB. Pasnenenne cMecHm  C
[IOMOIIBIO Maruura. [Ipaxmuueckue
pabomui:

Ne 1. IIpaBuna paGoThI B
nmabopaTopuu U MpUEMEBL 00paIlleHUS
¢ 1a00paTOPHBIM 000PYIOBAHUEM.
Ne 2. Paznenenne cMmecell (Ha
MprUMepe OYNCTKU TTIOBAPSHHOU COJIH)

m[[1anupoBaTh U MPOBOIUTH XUMHYE-
CKHM 3KCIEPUMECHT I10 H3YYCHHIO U
OIMMCAHUIO (PU3HMYSCKUX CBOMCTB
BEILECTB, CIIOCOOOB Pa3/IeIeHHs
CMECeH BEIlECTB.

mcroyib30BaTh IPHU BBHINOJIHCHUHT
y4eOHBIX 3aJJaHUH U B IIPOLIECCE
HCCIICA0BATCILCKOM CITSIHOCTH
HAYYHO-IONYJIIPHYIO JIMTEPATYPY
XAMHYECKOI'0 COICPKAHMS,
CIIPaBOYHBIE MaTEePHAIIbI, PECYPCHI
HuTtepHeTa.

mBricTpanBaTth pa3BEPHYTHIC
IIMCEMEHHBIE M YCTHBIE OTBETHI C
OIIOpOH Ha MH(MOPMALIUIO U3
Y4eOHHMKA U CIIPABOYHBIX

MaTEpHAaJIOB, TPAMOTHO HCIIONIB30-
RATL URVUAHHLIN MOHITUNHEIA

Tema 2. BemiectBa u
Xi/IMI/I‘-IeCKI/Ie peakumu (15
q

ATOMBI M MOJIEKYJIbl. XUMHYECKHE
DJIEMEHTHI. 3HAKH (CHUMBOJIBI)
XUMHUYECKHX dJIeMeHTOB. IIpocThie n
CJI0KHBIE BelllecTBa. ATOMHO-
MOJICKYJISIPHOE YUSHHE.
Xumudeckas popmyna. BaaeHTHOCTE
ATOMOB XHUMHUYECKUX DJIEMEHTOB.
3aKOH MOCTOSHCTBA COCTaBa
BemecTB. OTHOCHTENNLHAS aTOMHAs
Macca. OTHOCHUTEeIILHAS
MOJIEKYJISTpHAs Macca. MaccoBas
OJISI XUMHYECKOT'0 DJIEMEHTA B
coenquaennn. dusnueckue u
XUMHWYECKHE SIBJIEHUS. X UMHUYECKas
peaknus. [Ipu3Haky U yCIOBHS

MNOTEKAHU S XUMUUYLCKUX NeAKTTUN

ml[pUMEHSITL eCTCCTBEHHO-HAYIHEIC
METObI TO3HAHUS (B TOM YMCIIC
HaOJII0JICHUEe, MOJICIIMPOBAHHE,
SKCIIEPUMEHT) ¥ OCHOBHEIE
oneparyy MBICITUTEIILHOM
JIeATEeIIbHOCTH (CpaBHEHHE,
KacCH(HKAIMs ) I U3yYCHHUS
BEIISCTB U XUMUYECKHUX PEaKIHM.

mPackpheIBaTh CMEICT U3y4aeMbIX
MOHSTHH U 3aKOHOB U IPHUMEHATH
OTH NOHSATHSA IIPH OIUCAHUN
CBOWCTB BEIIECTB U X
MIpeBpaIeHUI.

mPa3nnuars pusnyeckue u

XUMHNYCCKHC SABJICHUAA, OOBSICHATH
UX_CVIITHOCTER ¢ TOUKU RNECHUSL




IIpooonocenue maoa.



wedI1odir erogeq

IIpuMepHBIC TEMEI,
PacCKpBIBAIOIINE JaHHBIN
pa3aen IporpamMMal, U
KOJIMYECTBO 4acoB,
OTBOJMMOE Ha UX U3yUYCHHUE

OcHoBHOE coJiep)KaHue

OCHOBHBIE BUJIBI IESTEIBHOCTH
oOyyJaronmxcs

'TUIBI XUMHYECKUX PeaKIIni
(coenMHEHHUS, Pa3I0KCHUS,
3aMeleHHs, OOMeHa). 3aK0H
COXPAaHCHUS MacChl BEIICCTB.
M. B. JlomoHOCOB — y4YEHBIN-
SHIIMKIIOIEIUCT.

JleMoHCTpaumn

dus3nueckue ABICHUS (pacTUpaHue
caxapa B CTYIIKE, KUIICHUE U
KOHCHCALIMS BOABI M T. 11.).
XuMuueckue SBIeHUs (TOpeHHe
CBCUH, Pa3IOKCHUE caxapa,
B3aMMO/ICHCTBUE CEPHOI KUCIIOTHI C
XJIOPUJOM OapHs, pa3IoKeHUE
ruapokcuga meau(1l), B3a-
MMOJICHCTBHE JKeJIe3a C CepoH,
B3aHMOJICHCTBHUE Kelie3a C
pactBopoM coix meau(1l)).

OMNBIT, HUTIOCTPUPYIOIIMH 3aK0H
COXpaHEHHUS MaCCHI.

JIabopaTopHBIE U IPAKTUUECKHE
padoTHI
Vlabopamopmvie onvimol:

v
ITnunsoantt LIDIIIIAQL,TIV _aD TIAIIIATL

m OnpeaensaTh TPU3HAKK XUMUYSCKHX
peaKIni, YCIOBUS UX IIPOTCKAHUS.

mOOBACHATH CYIIHOCTh (PU3UYCCKUX H
XUMHYECKHUX SIBJICHUM C TOYKH
3pPEHUS aTOMHO-MOJICKYJISIPHOTO
YUCHUS.

m KinaccuuuupoBaTh XUMHAYECKHE
peakiuu (110 YUCIy U COCTaBY
pearupyromux 1 00pa3yroImuxcst
BEIIECTB).

mCocTaBiATh (hOPMYITBI OMHAPHBIX
BEILIECTB 10 BaJICHTHOCTH U
ONPEIEIATh BAICHTHOCTD 110
(hopMyaM BeIIeCTB.

m PaccTaBisaTh K03 PUIIUEHTHI B

CypaBHeHI/ISIX XUMUYECKUX PEAKITUH.

m Cre0BaTh MpaBujIaM MOJIb30BaHUS
XUMHUYECKOH TTOCYJI0HN U
71a00paTOPHBEIM 00OPYIOBAHKEM, a
Tak)Ke IMpaBHJIaM 0OpaIeHUs C
BEILIECTBAMH B COOTBETCTBHU C
MHCTPYKIUSMH I10 BBITTOJHEHHIO
J1a00PATOPHBIX XUMUYECKHX
OTIBITOB.




IIpooonocenue maoa.



I 6—KR 'KNINUX

I IprMepbl XUMHYSCKHX SIBICHUN
(TpokajMBaHUE MEIHOM IPOBOJIOKH,
B3aHMMOJICHCTBHE MeJla C KUCIOTOM).
Mojenu aToMOB M MOJIEKYJL.

\Bvruucienus

— OTHOCHUTEIILHOM MOJIEKYJISIPHOM
MAacChl BEIIECTB;

——MAaCCOBOM JT0JIM XUMHYECKOIO
piieMeHTa 1o (opMyIie CoeIMHEHUs

HAy4YHO-TIOMYJISIPHYIO JIMTEPATYPY
XAMHUYECKOT0 COJICPKaHMUS,
CIIPABOYHbBIE MATEPHUAIIbI, PECYPCHI
HNuTtepHeTa.

m BricTpauBarh pa3BEpHyThHIC
MUCHbMEHHBIE U YCTHBIE OTBETHI C
omnopoi Ha HHGOPMAITHIO U3
Y4YEOHHMKA U CITPABOYHBIX
MaTepralioB, TPaMOTHO UCIIOJIL30-
BaTh U3YYCHHBIN TTOHITHUHBIN

ATIITONAT IAXINOO VIINATILL

Pazgen 2. B

QXHENIINE MPeICTABUTENN HeopraHndeckux BemecTs (30 u)

Tema 3. Bo3ayx.
Kucnopox. ITonstue 00
okcuaax (5 1)

Bo3nyx — cmech ra3os. Cocras
Bo3ayxa. Kucnopong — siaeMeHT u
pocToe BemecTBo. O30H —
QJUTOTPOITHAS] MOTU(DUKAITHAS
Kkuciaopoaa. Haxoxaenue kuciaopoa
B Ipupojie, (PU3NIECKUE U XUMHYE-
CKHE CBOMCTBA (pEaKIIMU OKUCIICHMS,
ropeHue). Y CIIOBHUsS BOSHUKHOBEHHS U
npekparieHus ropenus. [Tonstue 06
OKCHJIaX.

CriocoObI TTOTyYeHUsT KHCIIOPO/ia B
11a00PaTOPHUH U MTPOMBIIIIICHHOCTH.
IIpuMeHeHne KUCIOPOAa.
KpyroBopoTt KuCIIOpoaa B IPUPOJIE.
TermoBor 3(hheKT XUMUISCKOH peak-
[IMH, TTOHATHE O TEPMOXUMHUECKOM
YpaBHEHHUH, DK30- U
DHIOTEPMHUYECKUX PEAKIUAX.

m PackpbIBaTh CMBICIT N3y4aeMbIX
MOHSTUI U IPUMEHSTh 3TH
TIOHSTHS TIPU OMTMCAHUM CBOMCTB
BEIIIECTB U UX MPEBPAIICHUH.

m XapaKkTepru30BaTh (ONMHUCHIBATH)
COCTaB BO3/lyXa, (PU3UICCKHUE U XH-
MHYECKHE CBOMCTBA KHCIOPO/a,
CITOCOOBI €T0 TTOTyUYCHUS,
MMPUMEHEHNE W 3HAYCHHE B
MIPUPOJIC U )KU3HHU YEIIOBEKA.

m CpaBHHMBATH PEAKIINHA TOPCHUS U
MEJIJICHHOTO OKUCIJICHMUSI.

m CoOupath TpUOOPHI [ TIOTYICHHS
KHCJIOPO/Jia (BBITECHEHHEM BOJIBI U
BO3/yXa).

m Pacnio3HaBaTh ONMBITHBIM MYTEM
KHUCIIOPO/I.




IIpooonocenue maoa.



IIpuMepHBIC TEMEI,
pacKpBIBAIOIINE JaHHBIN
pa3zaen IporpamMMal, U
KOJUYECTBO YacoB,
OTBOAMMOE HA UX U3yYECHHUE

OcHOBHOE co/lep:KaHue

OcHoBHbIE BU/IbI 1€SITE€IbHOCTH
00y4arouuxcs

Tormmnso (HepTh, YroJIb U METAH).
3arpsi3HeHHE BO31yXa, CIIOCOOBI €ro
[peAOTBpaIleHUs. Y CUIICHUE
[MapHUKOBOro 3 (deKTa, pa3pylicHue
030HOBOT'O CJIOSI.

JleMoHCcTpanuu

Bzaumoneiicteue dochopa, cepsl U
bKesie3a ¢ KUCI0pOAoM (BO3MOKHO
HCIIOJIb30BAHUE BUJICOOIIBITOB).
OmnpeaenaeHue coaepKaHus
KHCJIOPOJIa B BO3JIyX€E.

OIBITHI, JEMOHCTPUPYIOIINE YCIOBUS
BO3HUKHOBEHHS U IIPEKPAIICHUS
TOpPCHMUSL.

JlabopaTopHble H IPAKTHYECKHUE
PadoThI

VIabopamopnulii onvim:
O3HakoMIICHHE ¢ 00pa3aMu
OKCHIOB. [Ipakmuueckas paboma:
Ne 3. Tlomyuenne u coOupanme
KHCJIOPO/Ia, M3YYCHHE €TO CBOMCTB.

mlicrionp30BaTh XUMHUECKYIO
CHMBOJIMKY JJISI COCTaBJICHHS
(hopMyI1 BEIIECTB, MOJICKYJISIPHBIX
YpaBHEHHH XMMHYECKHUX PEAKIIUH C
y4acTHEM KHCIIOPOIa.

mOOBACHATH CYIIHOCTh
9KOJIOTHYECKUX
IIPO0JIEM,CBI3aHHEIX C
3arpsi3HCHUEM BO3IyXa.

mCire1oBaTh npaBuiaaM 0e30ImacHOM
paboThI B 1a00paTOPUHU IIPH
WCIIOJIb30BaHUHM XUMHUYCCKOM
MOCYIBI U 00OPYIOBAHUS, 4 TAKKE
IpaBHIaM OOpalIEHHS C TOPIOUYHMU
BEIIIECTBAMH B OBITY.

mIl1aHpoOBaTH M OCYIECTBIATH HA
MIPAKTUKE XUMHUYCCKHE
9KCIIEPUMEHTHI, IPOBOINTE
HaOJIIOIEHUS], 1eJIaTh BEIBOALI 10
pe3yJbTaTaM SKCIIepUMEHTA.

m Y4acTBOBaTh B COBMECTHOM paboTe

B TpYIIIIE.
mlcrnons30BaTh IPH BHIMIOJTHEHUH




\Bviuucnenus

— MOJICKYJISIPHOM MacChl KUCIOpOAa
1 030Ha HA OCHOBAHHWHM aTOMHOM
MAacChl XHMHYCCKOTO 3JIEMCHTA

HAyYHO-IONYJIIPHYIO JIMTCPATYPY
XAMHYECKOI'0 COICPKAHMS,
CIIPaBOYHBIC MATEPHAIIBI, PECYPCHI
HNuTtepHeTa.

m BricTpauBarh pa3BEpHYTHIC
MMHUChbMEHHBIC H YCTHBIC OTBETHI C
OIopoi Ha MHMOPMAIIHMIO U3
Y4YCOHHKA U CIIPABOYHBIX MaTe-
DHAJIOB. TDAMOTHO MCIIOIb30BATh

Tema 4. Bogopona.
[lonsATHE O KMCJIOTAX U
cotsx (5 1)

Boaopoa — 3ieMeHT U TpoCcToe
BemecTBo. HaxoxkmeHne B mpupoe,
?amnqecxne 1 XMMHYECKHE CBOMCTBA
Ha IpUMEpPE B3aUMOCHCTBHUS C
HEMETa/UIaMU 1 OKCUIaMHU
METAJII0B), IPUMEHEHNE, CIIOCOOBI
MOJTy4YECHUSI.
[ToHsITHE O KUCIIOTaX U COMSX.

JleMoHcTpanumu

[lonyaenue, cobupanue u
pacro3HaBaHue BOJIOPOIA.
["openune Bosiopoaa.
BzauMmoaeiicTBue Bogopoaa ¢
oxcuom meau(Il).
JIabopaTopHble M MpaKTHYeCKHE
padoThI

VIabopamopnulii onvim:
Bz3anmoeiicTBre KUCIOT C
MeTaiuiamu. [lpaxmuueckas paboma:
Ne 4. TTonyuenue u coOupanue

BOOOPOAa, U3YYCHUC CT'O CBOMCTB.

m PackpbIBaTh CMBICIT N3y4aeMBbIX
MOHATUN U IPUMEHSTD ITH
MTOHSATHS ITPH OIMMCAHUK CBOMCTB
BEILIECTB U UX IIPEBPAILICHUM.

m XapakTepru3oBaTh (OMKMCHIBATH)
(bU3HMYECKHEe U XUMUYECCKUE
CBOICTBA BOJIOPOa, CIIOCOOBI €ro
MOJIYYCHUS, IPUMCHCHHE.

m CoOupaTh IpUOOP IS TOTyICHUS
BOJIOPO/IA.

mllcrionp30BaTh XMMHUECKYIO CHMBO-
JIUKY JJIS COCTaBIICHUS (%,E)%Myn
BEIIIECTB, MOJICKYJIIPHBIX
YPaBHEHUN XUMHUUYECKHUX PEAKIINH C

JacTHUEM BOJOPO/Ia.

mCIie1oBaTh MpaBuiiaM 0€301acHOM
paboTHI B 1abOpaTOPUU IIPH
HCITOJIb30BAaHUH XUMHUYECKON
MOCY/IbI M 000OPYIOBaHUS, a TAKKE
MpaBUJIaM OOPAIICHHS ¢ TOPIOYMMU
BEIIECTBAMHU B OBITY.







ITpumepHbIE TEMBI,
pacKpbIBalONIHe JaHHbIN
pasaes nporpaMMabl, 1
KOJM4Y€eCTBO YaCOB,
OTBOAUMOE Ha UX
H3VYEeHHEe

OcHoBHOe coepkaHue

OcHOBHBIE BU/IBI 1€SITETbHOCTH
o0yuarumuxcs

\Boiyucnenus .

— MOJICKYJISPHOM MacChl BEIIECTBA
Ha OCHOBAHMHM aTOMHOI MacCChl
XUMHUYECKUX DJIIEMEHTOB

m I [;TaHUPOBATEH U OCYILECTBIIATE Ha
MIPAKTHKE XUMHUYECKHUE
DKCIIEPUMEHTEI, IIPOBOINUTE
HaOIIOAE€HUS, A€JIaTh BEIBOIBI 110

e3yJIbTaTaM dKCIIEPUMEHTA.

m Y4acTBOBaThL B COBMECTHOM padboTe
B I'DVIIIE

Tema 5. KosimuecTBeHHbIE
OTHOUIeHHUs B XuMum (4 4)

KoauuecTBO BeliecTBa. Moib.
MospHas Macca. 3aKkoH ABorajapo.
MonsapHblii 006EM ra30B. PacuéThl 1Mo
XMMHYECKUM YPABHEHUSIM.

JlemoncTpauus

OOpa31ibl BEIeCTB KOJTHUYECTBOM 1

MOJIb. Boiuucnenusn

— 00BEMa, KOJIMYECTBA BEIIECTBA
rasa 10 €ro M3BECTHOMY KOJIMYECTBY
BEILECTBA HIH 00BEMY;

— 00BEMOB ra30B 10 YPaBHEHUIO
PEAKIMU Ha OCHOBE 3aKOHA
00BEMHBIX OTHOLLIEHUI I'a30B

mPackpbIBaTE CMEICTT H3y4aeMbIX
MOHATHH U IIPUMEHATE dTH
IIOHATHS, a TAKXKE N3YUCHHBIC
3aKOHBI U TEOPUH JUISl PELLICHUS
pacyETHBIX 3aJ1a4.

m BEMucnsats MOJISIpHYIO Maccy
BEIIECTB; KOJIMYECTBO BELIECTBA,
00BEM rasa, Maccy BEIIECTBA,

mIIpoBOIUTE PacUETHI IO YPaBHECHHSIM
XUMHYECKHX PEaKIUil: KOJIUYEeCTBa,
00BEMa, Macchl BEIIECTBA MO
H3BECTHOMY KOJIMYECTBY, 00BEMY,
Macce peareHTOB WU MPOIYKTOB
pEaKIyH.

mBricTpanBath pa3BEpHYyTHIC
IMUCBMEHHBIE U YCTHBIE OTBETHI C
OIOpO# Ha HHGOPMALIHIO U3
YYEOHMKA U CIIPABOYHBIX
MaTepHAaJIOB, TPAMOTHO







Tema 6. Boga. PactBopsl.
ITousarrie 006 OCHOBAHMIX
(59)

Pur3nyYECKue CBOKWCTBA BOJBI.
AHaIu3 U CUHTE3 — METObI
U3y4YEHHUs COCTaBa BOJIBL.
XUMHUYECKUE CBONCTBA BOIbI
(peakiuu ¢ MeTaJJlaMu, OKCUJIaMU
METaJUIOB U HEMETAJLIOB).
CocraB ocHoBanuil. [loHsiTue 00
WHJIUKATOpax.
Boja xak pacTBopuTens.
PactBopsl. PacTBOpMOCTH
BELIECTB B BoJie. HachllieHHbIe U
HEHaCBILIEHHbIE PACTBOPBI.
MaccoBas 1014 BelecTa B
acTBOpE.
0JIb PACTBOPOB B IIPUPOJIE U B
YKWU3HU yenoBeka. KpyroBopor
BOJIbI B IIPUPO/IE. 3arps3HEHNE
NpUpPOAHBbIX BoJ. OxpaHa u
OUMCTKA MPUPOJAHBIX BOJI.
JdemMoHcTpanuu
ONEKTPOIIU3 BOJbI; CHHTE3 BOJBI;
B3aMMO/ICIICTBHIE BOJIbI C
metautamu (Na, Ca) (BO3MOXKHO
HCIOJIb30BaHNE
BHJICOMATEPHAIIOB).
PacTBOpeHune BemecTs ¢
a3JIMYHOMN pacTBOPUMOCTHIO.
CCIeJ0BaHUE PACTBOPOB KHCIOT
U 1IeJI04Yel C MOMOIIBIO
nHAUKaTopoB. JlabopaTopHbie u
NpaKTH4YecKue padorsbl
Ipakmuueckas paboma:

ST R

pPacTBOPEHHOTO BELIECTBA.



PackpeIBaTh CMBICII H3y4aeMbIX
HOHATUN Y IPUMEHSATH OTH
HOHATHSA IIPU OIMCAaHUU CBOMCTB
BEIIECTB U UX NPEBPAILECHUI.
XapakTepu30BaTh (PU3UUECKHE U
XMMHUYECKHE CBOWCTBA BObI, €€
POJIb KaK pacTBOPUTEIS B
IPUPOJHBIX Ipolieccax.
OCTaBIISAITh yPaBHEHMUSI
XMMHUYECKHUX peaKkHi ¢ ydyacTuem
BOJIBI.
OOBACHATH CYLIHOCTb
9KOJIOTUYECKUX
po0JIEM,CBA3aHHBIX C
3arps3HEHUEM MTPUPOTHBIX BOJ,
CIIOCOOBI OUUCTKU BOJBI OT
IIpUMeceii, Mephl [0 0XpaHe BOJ OT
3arpsI3HEHUS.
[TnanupoBaTh U OCYLIECTBIATH HA
MPAKTUKE XUMUYECKHE
9KCIIEPUMEHTBHI, IPOBOUTH
HaOJIOACHNS, J1e1aTh BBIBO/IBI 110
€3yJIbTaTaM 3KCIIEPUMEHTA. .
JE€10BaTh MpaBUiIaM Oe30MacHOM
paboTHI B 1TaA0OPATOPUU IIPH
HCIIOJIb30BaHUN XUMHUYECKOMN
HOoCyibl U 000PYAOBaHUS.
[TpoBouTH BBIUNCIICHUS c
IIPUMEHEHUEM TOHSTHS «MacCcOBas
JOJIs1 BEIIECTBA B PaCTBOPE ».
Hcnonp30Bath pU BBINOJHEHUN
y4eOHBIX 3aJjaHHii U B IIpoliecce
HCCIIEI0BATENbCKOM 1E€ATEIbHOCTU

HAYYHO-TIOMYJISIPHYIO JINTEPATYPY
XUMHUYECKOTO COAEPKAHUS,
CIIPaBOYHBIE MaTepUabl, PECYpPChI
WNurepnera.



ITpuMepHBIC TEMBI,
pacKpBIBAIOIINE JaHHBIN
pas3zen IporpamMMal, 1
KOJIMYECTBO YacoB,
OTBOJMMOE Ha UX U3yUYCHHE

OcHoBHOE coJiepKaHue

OCHOBHEBIE BUABI ACATCIIBHOCTU
00y4JarImuxcs

\Boruucienus

— C MCIIOJIb30BAHUEM ITOHATHS
«MaccOBasi IOJISI BEIIECTBA B
pacTBope»

m BricTpanBaTh pa3BEPHYTHIE
MHUCHbMEHHBIC U YCTHBIE OTBETEHI C
OIOpo# Ha HHGOPMALIUIO U3
y4eOHHNKA 1 CIIPABOYHBIX
MaTepHajoB, IPAMOTHO HCIIOJIb30-
BaTh M3YUYCHHBIN MOHSITHHHBIN
annapar Kvpca XuMHUHn

Tema 7. OCHOBHBIE KJ1aCCBI
HECOPIraHN4YCCKUX
COEIUHEHUN

14)

Knaccudukaius HeopraHu4ecKux
COCTMHEHUN.

OKCHUIBI: COCTaB, Kiaccuukaius
(OCHOBHEBIE, KMCJIOTHBIE
aM(pOTEpHBIE, HECOIE0OPA3YIOLIIE),
HOMEHKJIaTypa (MEXKIyHapOIHAS U
TpuBHaibHad). llomydenue u
XUMHYECKHE CBONCTBA KUCIIOTHBIX,
OCHOBHBIX U aM(OTEPHBIX OKCHIOB.
OCHOBaHUS: COCTaB, KJIIaCCU(DHUKAIIHA,
HOMEHKJIaTypa (MEXIyHapoIHas U
TpUBHAIbHAA), (DU3HUECKUE U
XUMHYECKHE CBOMCTBA, CIIOCOOLI
nonydeHus. KuciaoTel: cocras,
KaccuduKarus, HOMEHKIaTypa,
(bu3nUecKre U XUMHYECKHE
CBOICTBA, CIIOCOOBI MMOTy4YeHHs. Py

AKTHUBHOCTHU MCTAJIJIOB.

m Knaccudunuposars n3ydaeMole
BEIIIECTBA 10 COCTABY U CBOMCTBaM.

mCocraBisith (OPMYIEI OKCHIOB,
KHCJIOT, OCHOBAHUM, coJIeH 1
Ha3bIBaTh MX 110 MEKIYHAPOIHOM
HOMEHKJIaType.

m [ IporHO3UpOBaTEL CBOMCTBA BEIECCTB
Ha OCHOBE OOIINX XUMHUYECKAX
CBOMCTB U3YYEHHBIX
KJIaCCOB/TPYIIN BEIIECTB, K
KOTOPBIM OHHM OTHOCSITCSI.

m CoCTaBIISITh MOJIEKYIIIPHLIE YpaBHE-
HUS PEAKLUH, WUTIOCTPUPYIOIIUX
XUMHUYECKHAE CBOMCTBA U CIIOCOOBI
MOJIyYEHHS BEIIECTB U3YUEHHBIX
KJIACCOB/TPYVIII, a TAKKE
MOATBEPKIAIOIINX T'€HETHYECKYIO
B3aMMOCBSI3b MEKTY HUMH.







Comm %cpez[HHe): HOMEHKJIATYypa,
CIIOCOOBI TMOJTYYCHHUSI,
B3aUMOJICHCTBUE COJIEH C
MeTajaMM, KUCI0TaMH, IeI0YaMHU
H COISIMU.

I'eHeTnveckas CBSI3b MEKIY
KJIaCCAaMH HEOPTaHMYECKUX
COCIMHCHHUM.

JdeMoHcTpamun
OO0pa31pl HeOPraHUYECKUX BEIIECTB

a3JIMYHBIX KJIACCOB.

3aMMOJICMCTBHE PACTBOPA CEPHOM
KHCJIOTHI ¢ okcuioM meau(IT).
Peaknus HelTpanusanuu.
BeITecHeHne ogHOTO MeTaia
‘)JI_FYTI/IM 13 pacTBOpa COJH.

a0opaTopHbIe H IPAKTHYECKHE

a00ThbI

abopamopHhble Onbimbi:
B3aunmopeicTBrue KUCIOT €
Metayuiamu. [lonyuenue
HEpPAaCTBOPUMBIX OCHOBAHUU.
BzanmonencTBue HepacTBOPUMBIX
OCHOBAaHMH C KUCIOTAMH.
Pasnoxxenue runpokcuna menu(Il)
MIpY HArPEBaHUH.
Npakmuqecmﬂ paboma:

0 6. Pemienne skcriepuMeHTanbHBIX
3a1a4 o TeMe «OCHOBHBIE KJIACCHI
HEOPraHUYECKUX COCAMHEHUH ».

Buiuucnenusa
— TI0 YPaBHEHUAM
peakiuu

I){podomfceﬂue maon.
NMHUYCCKUX



m [Ipon3BOIUTH BEIYUCIICHNUS 110

YPaBHCHHUAM XUMHYECKUX
CaKLIUMU.

m [[maHupoBaTh U OCYILIECTBIIATH HA
IIPAaKTUKE XUMUYECKUE
JKCIIEPUMEHTBHI, IIPOBOJUTH
HAOJII0/IeHU, I€JaTh BBIBOJBI 110
%CSyJ'IBTaTaM JKCIIEPUMEHTA.

m CienoBath npaBuiaM 6e30macHON
paboThl B 1abopaTopuu pu
MCII0JIb30BaHUU XUMUYECKOU
HOCYJIbl U 000PYAOBaHUS.

m Vcronp30BaTh MPU BHITOJTHEHHH
yueOHBIX 3aJJaHUH U B IIpoLecce
HCCIIE0BATEIBCKON
JIeATEIbHOCTH HAyYHO-
MONYJISIPHYIO JINTEPATYPY
XUMHYECKOTO COACPKAHNUS,
CIIPaBOYHBIE MAaTEPHAJIBI, PECYPCHI
WHrepHera.

m BricTpauBarts pa3BEpHyThIE
MACbMEHHBIE U YCTHBIE OTBETHI C
OTopoil Ha MH(pOpPMAIHIO U3
Y4EOHMKA U CIIPABOYHBIX
MaTepHasioB, TPAMOTHO HCIIOJIb30-
BaTh U3YYEHHBIN MOHATUITHBIN
amnmapaT Kypca XUMHAH



ITpuMepHBIC TEMBI,
pacKpBIBAIOIINE JaHHBIN
pas3zen IporpamMMal, 1
KOJIMYECTBO YacoB,
OTBOJMMOE Ha UX U3yUYCHHE

OcHoBHOe coepkaHue

OcHOBHBIE BU/IBI 1€SITETbHOCTH
o0yuarumuxcs

Pazgean 3. Ilepuoanueckun 3aKoH U Ilepumoanyeckasi cucreMa XuMuueckux 3jgemMeHTos /. U.
Menpaeneea. CTpoeHne aToM0B. XMMHYECKas CBA3b. OKHCINTEIbHO-BOCCTAHOBUTEIbLHbIE

peakuuu (15 9)

Tema 8. Ilepuoanueckuin
3axkoH u Ilepuognyeckasn
CHCTEeMAa XHMHYECKHX
hiaemenToB /1. W.
MenaesieeBa. CTpoeHue
aToma (7 4)

TIepBble MONBITKH KJIacCU(DUKALIUN
XUMHYECKHUX 31eMeHTOB. [loHstre o
rPYIIax CXOAHBIX DJIEMEHTOB
(IIIEJIOYHBIE U IIEJIOYHO3EMEILHBIE
MeETaJUIbl, TaJIOT'eHbl, HHEPTHBIE
raspl).

DJIEMEHTBI, KOTOPBIE 00pa3yIoT
aMdOoTepHbIE OKCUALI Y THAPOKCHILI.
IIeprnomnueckuii 3axkon u Ilepnoan-
vecKas CUCTEMA XUMHUYECKHUX
hiemeHToB /Jl. 1. Menneneena.
Ileproanl, TPYNIIIEI, TOATPYIIIEL.
Du3NIEeCKUN CMBICIT TTOPSIKOBOTO
HOMepa 3JeMEHTa, HOMEPOB Ieproia
M TPYIITEL.

Ctpoenne aroMoB. CoCcTaB aTOMHBIX
siaep. Y130Tonbl. DNEKTPOHBLI.
CTtpoenune BHCKT}Z)OHHBIX 0007104€eK
aTOMOB ITEPBBIX 20 XMMHYECKHUX
hjieMeHTOB IlepruomuecKkoi CHCTEMBI
/1. 1. MeHaeneeBa. XapakKTepHCTHKA

XUMHYCCKOI'0 3JICMCHTA 11O €TI0

mPackpEIBaTh CMBICT
IIEPHUOIMISCKOro 3aK0OHA.

mIloHMMAaTh CyleCTBOBaHHE
MIEPUOINYCSCKOM 3aBUCUMOCTH
CBOMCTB XUMHUYECKHUX DJIIEMEHTOB
(M3MeHeHHe PauyCcoB aTOMOB U
JJIEKTPOOTPULIATEIILHOCTH )

M UX COeIUHEHUH OT IOJIOKESHUS B
MEepUOINYECKON CHCTEME U
CTPOCHHS aTOMA.

m Y CTaHaBIMBATh CBSI3b MEKIY
MOJI0KEHHEM DJIEMEHTA B
MEPUOINYECKOMN cucTemMe U
CTPOEHHEM €r0 aToMa (CoCTaB U
3apAam sapa, oo0IIee YUcCiIo
3JICKTPOHOB M pacIIpejieICHHE UX
110 3JIEKTPOHHBIM CJIO05IM).

mIIporno3upoBarts XapakTep
M3MEHEHMS CBOMCTB DJIEMEHTOB 1
HMX COCJIMHEHUH I10 TpYIIIaM 1
nepuojaM Ileproanueckoit

_ CHCTEMBI.







3HaucHue [leproanueckoro 3akoHa u
[leproguuecKo CUCTEMBI XUMUYC-
CKUX 3JICMCHTOB IJIS1 PA3BUTHUS HAYKH
u npakTtuku. [. . MenaeneeB —
YUEHBIN, IEJaror U I'PakKJaHKH.
JleMoHCTpanuu

KopoTkonepuoaHas u
IIHHHOIIEPUOHAS (POPMBI
IIeproandecKkoil CHCTEMEI
XHUMHYCCKHUX 31eMeHTOB J[. 1.
Meneneena.

O3HakoMIIEHHE ¢ 00pa3LaMu
METaJIJI0B U HEMETAJLIOB.
JlabopaTopHble U IPaKTHYECKHE
PadoThI

VIabopamopubiil onvim:
BzaumonaeiicTBre ruApOKCHIA IITHKA
C pacTBOpaMHU KHUCJIOT U IIeJI04ei

KaJIbIIM 10 UX ITOJIOKEHHIO B
Ilepuoaunueckoii cucreme /. M.
Menneneena.

m CiretoBaTh IpaBmiaM 0e30I1acHOM
paboTHI B 1a0OPATOPUU IIPU
HCITOJIb30BaHUH XUMHUYECKOM
MOCYIBI K 000PYHOBaHU.

mBricTpanBaTth pa3BEpPHYTHIE
IMMCHbMEHHbBIC U YCTHBIE OTBETEHI C
OIIOpOH Ha HH(POPMALIHIO U3
y4eOHHKA U CIIPABOYHBIX
MaTepHajoB, TPaMOTHO HCITOJIL30-
BaTh M3YUCHHBIN ITOHATHHHBIN
armapar Kypca XMMHHU.

m M criosb30BaTh NPHU BBITOJIHEHUT
yueOHBIX 3aJaHUI TEKCTHI
yueOHHKa, CIIpaBOYHEIC MaTEPUAJIBI
(ITeproaMYECKYIO CHCTEMY
XuMHueckux snemeHnToB 1. H.
MeneneeBa, TabJIHUILY pacCTBOPH-
MOCTH KHMCJIOT, OCHOBAHMI U coleH
B BOJIE, DJIEKTPOXUMHYCCKUN PSIJT
HAIpPsSOKEHUH METAJIIOB).

m M cronb30BaTh NPHU BBITOJHEHUT
yUeOHBIX 3aJaHHil U B IPOIECCE
HCCIIEIOBATEIILCKON IeATEIIHHOCTH

Tema 9. XuMuHYecKasi|DICKTPOOTPHUIATSILHOCTh AaTOMOB m PacKpBIBATH CMBICIT H3YHaeMbIX
cBsi3b.  OKHCIUTEIbHO-XUMHUYECKHX DJIIEMEHTOB. e

BOCCTAHOBHTEJIbHbIE Xumudeckasi CBSI3b (MOHHAS, m OTIPE/IENISTh B/ XMMITUECKOH CBA3H
peakuumn KOBaJICHTHAs MOJISIpHAs U

(& 1)

KOBRAEHTHAS HEMOIINHHAS)

B COEJIMHEHNH.







IIpuMepHBIC TEMEI,
pacKpBIBAIOIINE JaHHBIN
pa3zaen IporpamMMal, U
KOJUYECTBO YacoB,
OTBOJMMOE Ha UX U3yUYCHUE

OcHoBHOE coJiepKaHue

OCHOBHBIE BUJIBI IESTEIHHOCTH
oOyyJaronmxcs

CreneHb okucieHus. OKHUCIUTEILHO-
BoccTaHOBUTENLHBIE peakiuu (OBP).
[Iporiecchbl OKMCIICHUS U
BoccTaHOBJICHUS. OKHCIHTEIHN U
BOCCTAaHOBUTEIIH.

JleMoHCTpaumn
OKHUCIUTEIbHO-BOCCTAHOBUTEIbHBIC
peaKInK: TOPEHUE, PEaKIUU
Pa3IoKEHUS, COCTUHCHUS

mOnpenensaTh CTEICHb OKUCICHUS
XHMUYECKOI0 3JICMEHTA I10
(hopMyIie ero coeTuHEHNs.

mOnpenensTh 3aeMeHT (BEIIECTBO) —
OKHCIIMTEIb U 3JIEMEHT (BEILIECTBO)
— BOCCTAaHOBUTEIIb.

mOOBSICHATH CYIIHOCTH MPOLIECCOB
OKHCIICHHUS U BOCCTAHOBJICHUS.

m COCTaBIISITh AJIICKTPOHHBIN OajaHC ¢
y4ETOM 4YMCiia OTJAHHBIX U
MIPUHATBIX YJICKTPOHOB.

mCOCTaBIIATh YPAaBHECHHUE OKUCIUTENb-
HO-BOCCTaHOBUTEIBLHOM PEaKIvH.

mcroy1b30BaTh IPYU BHIITOJTHESHUH
y4eOHBIX 3aJJaHUI TEKCThI
y4eOHMKA, CITPABOYHBLIC MATCPHAJIBI
(IepHOIUYECKYIO CUCTEMY
XUMHYECKHUX d1eMeHTOoB /JI. 1.
Menpeneena, TaOIUILy PaCTBOPU-
MOCTH KHCJIOT, OCHOBaHUM U COJIeH
B BOJIC, DIICKTPOXUMHUYSCKUM PSI
HaMpPsDKEHUH METaJlIOB)




9 KNACC

(2 4 B Hepento, Bcero 68 4, U3 HUX 44 — pe3epBHOE BpeMs)

IIpumepHbIE TEMBI,
packKpbIBalolIye JaHHbII
pa3jaes NporpaMMel, U
KOJIU4€CTBO YaCOB,
OTBOJMMOE HA UX N3yYeHHne

OcHOBHOe coaep:kaHue

OcHOBHbIE BHADBI AeITEILHOCTH
o0yuaromuxcs

Paznen 1. BemuecTtBo U xummnueckue peaxkmuu (17 u)

IloBTOpEeHne u yriayoJenue
3HAHHIT OCHOBHBIX pa3/iejioB
Kypca 8 kaacca (5 v)

[lepuoguueckuii 3akoH. Ilepuoandeckas
cHCTeMa XUMHYECKUX 31eMeHToB /1. 1.
MengeneeBa. CTpoeHNE aTOMOB.
3aKOHOMEPHOCTH B H3MEHEHHH CBOMCTB
XHMHYECKUX 3JIEMEHTOB MEPBBIX TPEX
TICPHOIOB, KA, KAJIBITUI 1 UX
COE€IUHEHNI B COOTBETCTBHH C IOJIOXKE-
HIEM JIEMCHTOB B TICPHOIHICCKOM
CHCTEME M CTPOSHHUEM HX aTOMOB.
Kitaccudukaiiys 1 HOMEHKIaTypa
HEOPraHUYeCKUX BeIecTB (MEXKIyHa-
pOIHAs U TPUBHAJIbHAS ). XUMHUYCCKHE
CBOICTBA BEIIECTB, OTHOCSIINXCS K
Pa3IMYHBIM KJIacCaM HEOPraHHYECKUX
COEIMHEHNH, NX T€HETUUECKAs! CBI3b
HEOPraHWYECKHUX BEIECTB.

CTpoeHHE BEIIECTBA: BUIBI XUMUUYECKOM

3aBHCHUMOCTH CBOMCTB BEIIIECTB OT MX
CTPOCHUSL.

CBs3H U THUIIBI KPUCTAJJIMYCCKUX peH_IéTOK.

m XapakTepru30BaTh XUMUUECKHUE DJIEMEHTHI
MEePBBIX TPEX MEPUOAOB, KAJIUS U
KaJIBITHA 110 UX TOJIOKCHHUIO

B Ilepumommueckoit cucteme JI. 1. MeH-

nenecBa.

m KinaccuduiupoBaTh 1 Ha3bIBaTh
HEOpPraHWYCCKHE BEIICCTBA N3YUCHHBIX
KJIacCOB.

m OmuchIBaTh OOIIKE XUMUYECKHE CBOMCTBA]
BCIIICCTB Pa3INYHBIX KJIACCOB,
IMOATBEPKIATh CBOMCTBA IPUMEPAMHU
MOJICKYJISIPHBIX YPaBHCHHH XUMHYICCKHX
peakiui.

m OnpenensaTh BHA XUMUYECKON CBSI3H U
THT KPUCTAJUTMUCCKON PEIIETKHU
BEIIECCTRA.

m[Iporao3upoBaTh CBOMCTBA BEIICCTB B
3aBUCHMOCTH OT UX CTPOCHHSI.

m BoicTpauBaTh pa3BEépHYTHIC MMCHMEHHBIC
U YCTHBIE OTBETHI C OIIOPOH Ha




IIpooonicenue maoa.

IIpuMepHBIE TEMBI,
pAacKphIBAIOIINE JAaHHBIH
paszei IporpaMMel, U
KOJIMYECTBO YacoB,
OTBOJIMMOE Ha UX M3yUYCHHE

OCHOBHBIE BUAbBI ACATCIIBHOCTHU

OcHOBHOE cojiepKaHue 0Oy HAIOITHXCS

JleMOHCTpaIuu

1. Moaenu KpUCTaNIMISCKUX
PEIIETOK HEOPraHNUCCKUX BEIIECTB.
2. KopoTkonepuoaHas u
IUIMHHOIIEpHOAHAS (hOPMBEI
[lepromdecKo CHCTEMBI
XuMH4yeckux sneMeHnTon 1. W.
Menneneesa

HH(MOPMAIIMIO U3 YICOHHKA U
CIIPAaBOYHBIX MaTCPHANIOB,
IPaMOTHO HCIOJIb30BaTh
W3YYCHHBIN IIOHATUMHBIN aniapar
Kypca XMMHH.

m VIcnoap30BaTh P BRITOJTHECHUH
Y4EOHBIX 3aJJaHUH M B IIPOLIECCE
HCCIICA0BATEIbCKON JeITECIbHOCTH
HAay4YHO-TIOMYJISIPHYIO JIUTEPATYPY
XHUMHYECKOIr'0 COJIepKaHus,
CIIPAaBOYHBIE MATEPHUAIBI, PECYDPCHI

Tema 1. OCcHOBHBIE 3aKOHO-
MEPHOCTH XUMHNUYCCKHUX

Knaccng)m(aunﬂ XUMHNYCCKUX
PCaKIIUU 110 pa3INYHbIM IIPHU3HAKaM

PEAKIINH BEIIECTB, IO TEIIJIOBOMY
P deKxTy, M0 H3MECHEHUIO CTEIICHEH
OKUCJICHHST XUMHYECKHUX 3JIEMEHTOB,
110 0OPaTUMOCTH, 10 YIACTHIO
KaTajanu3aTropa).

DK30- M SHJIO0TEpPMHUYECKHE PEaKIINH,
TEPMOXMMHYECKHE YPABHEHHS.
TloHsATHE O CKOPOCTH XUMHYECKOM
peakiuu. [ToHsITHE O TOMOT€HHBIX B
rereporeHHbIX peakumsax. [lonsgrue

(IT0 YHCIIY U COCTaBY YYaCTBYIOIIUX B

m PacKpEIBaTh CMBICI U3Y4aeMBIX
MOHITUMN U IPUMEHSITE 3TH
MOHATHUS IIPH OIIMCAaHUU CBOMCTB
BEIIIECTB U MX IIPEBPAICHUN.

s KitaccudunupoBars XuMudeckue
pEaKIUy 110 pa3IMYHbIM
MIPU3HAKaM.

m Y CTaHABIIMBAaTh 3aBUCUMOCTD
CKOPOCTH XUMHYECKOM pPEaKIMU OT

a3JIMYHBIX (DAKTOPOB.

m [IporHo3upoBaTh BO3MOKHOCTHU
NPOTEKAaHUI XUMUYECKUX

HDeBpaH_IeHI/Iﬁ B pa3JIMYHBIX







1 HEOOPATUMBIX XUMHUECKUX
peakiusax. [ToHITHE 0 XUMHUYECKOM
paBHOBecHH. DaKTOPBI, BIUSIONINE
Ha CKOPOCTb XUMHYCCKOM pPEaKIuU 1
[M0JI0KEHUE XUMHYECKOIO
paBHOBecHs. OKUCIUTEILHO-
BOCCTAaHOBUTEIIBHBIC PEAKIIMH
(2JIEKTPOHHBIN OajlaHC OKUCIIU-
TeJIbHO-BOCCTAaHOBUTEIILHOM
[PEaKIIVH).

JleMoHCTpPanuu

1. 3aBHCUMOCTb CKOPOCTH
XAMHYECKON PEaKIUU OT Pa3INYHBIX
(axTOpOB.

2. BosneiicTBue KaTtanu3aTopa Ha
CKOPOCTh XUMHYECKOU PEaKIUH.

3. [Ipumepnl HEOOpaTHUMBIX B 00paTH-
MBIX PEAKITUH.

4. CMellleHre paBHOBECHS
XAMHYECKON PEaKIUu.

\Botuucnenus )
— KOJIMYECTBA BEIECTBA, 00bEMA U

AMQACOTIT NOAATAOIITAD NI ITNATOVITAD IIN

mOnpenensTh OKUCIUTEID U
BoccranoBurenb B OBP.

m COCTaBIIATh 3JIEKTPOHHEIN OaTaHC
PEaKIIUH.

m I [pou3BOIUTEL BEIYMCICHHS 10
XUMHYECKHM YPaBHEHHUSIM.

mBricTpauBaTh pa3BEpHYTHIC
MMMCbMEHHBIC Y YCTHBIC OTBETHI C
0Iopoi Ha MHMOOPMALIUIO U3
Y4YCOHHKA U CITPABOYHBIX
MaTepHralioB, ITPaMOTHO HCIIOIb30-
BaTh U3YUCHHBIN ITOHATHHHBIN
armapar Kypca XUMMU.

mcroib30BaTh IPH BBINOJIHCHUHT
yueOHBIX 3aJIaHUN U B IIPOLIECCE
HCCIICA0BATEILCKOM JIeITEIHOCTH
HAYYHO-IIONYJIAPHYIO JIMTEPATYPY
XAUMHYECKOT'0 COACPKAHMS,
CIIPaBOYHBIE MaTEePHANbI, PECYPCHI
WNHurepHera

geMa 2. TeopHst HTEKTPOTHTHIECKOI m PackpeIBaTh CMBICI H3y4aeMBbIX
JIEKTPOJUTHYECKASI JTCCOITMATIAN. DNEKTPOTUTHI TIOHSATHH, & TAK)KE CMBICIT TEOPUH
AMCCOLMALINSL. AJIEKTPOJIUTAYECKON TUCCOIMALIHNH.

XuMHYeCKHE peaKlni B
pacTBopax
(8 1)

HCE3JICKTPOJINTHI. KaTI/IOHI)I, AHWOHBI.
MexaHn3M JUCCOLIHALINH BEIECTB C
Pa3INYHBIMU BUJaMH XI/IMI/I‘J@CKOﬁ
cBsa3n. CTeneHp JUCCOIHALINH.
CunbpHbIC U ClIa0bIe DIEKTPOIUTHIL.

w OOBSCHITH IPUYHHBI
AIEKTPOIPOBOAHOCTH BOTHBIX
aCTBOPOB.

m COCTaBJISITh YPaBHCHUA
AUCCOITUAITUUN KUCIIQT. IIETQYENd U







IIpumepHbBIC TEMBI,
PacKphIBAIOIINE JaHHBIN
pa3aen IporpamMMal, U
KOJIMYECTBO 4acoB,
OTBOJMMOE HA UX U3yUYCHHUE

OcHoBHOE coaepkaHue

OCHOBHbBIE BH/IBI JICATEIBHOCTH
o0yJarmuxcs

Peakiiny HOHHOT'O 0OMEHa, YCIIOBUS
nX nporekanus. MoHHble ypaBHEHUS

CaKIHH.

MMHYECKHE CBOMCTBA KHUCIOT,
OCHOBAHHI M COJIEH B CBETE
[IpEICTaBICHNA 00
DJICKTPOITUTHICCKOM JTUCCOLMAIIHH,
Cpena pactBopa. Ilonsitue o
ruapoimse coneii. KagecTBeHHbBIE
pEaKIMi Ha KATUOHBI U AHUOHBI.

JleMOHCTpauu

DJIeKTpHUYECKas IPOBOIUMOCTE
PAacCTBOPOB BEIECTB; NBIIKCHIE
FOHOB B JIEKTPHYECKOM ITOJIE.
OTBITEI, HITIOCTPUPYIOIINE
MPU3HAKHU IPOTEKAHUS PEAKINI
HOHHOT0 oOMeHa. ONBITH IO
OIIpeIeJIEHUIO CPelibl B pacTBOpax
coJieH (XJIopuaa HaTpus, kKapOoHaTa
HaTpHs, XJIOpUJIa L[I/IHK&).
JIabopaTopHBIE U IPAKTHIECKUE
paboTHI

Vlabopamophwiii onbim.
Peakiinu nOHHOTO OOMEHA B

hacTRANAY AmerTNATUTAR® cvnEchaTa

U COKpaIl¢HHbIC HOHHBIC
YPaBHCHUS XUMUYCCKHUX PCAKIIUI
HOHHOI'0 OOMcHA.

w [ JTaHupOBaThL M OCYILECTBIIATH Ha
MPAKTUKE XUMHYECCKHUE
SKCIIEPUMEHTEI, IIPOBOJIUTH
HaOII0ICHUS, JeJIaTh BEIBOILI 110

e3yJIbTaTaM DKCIIEPHMECHTA.

w CllefoBaTh mIpaBuiIaM Oe30IMacHON
paboTHI B 1a00OpPaTOPUH IPU
HCIOJIL30BAHUN XUMUYECKOM
MOCYABI K 000PYIOBAHUS.

w [IpOM3BOAUTE BBIYMCIICHUS 10
XUMHUYECKHM YPaBHEHUSIM.

m BeicTpanBarth pa3BEpHYTHIE
MMCbMEHHBIE M YCTHBIC OTBETHI C
OIoOpoi Ha MH(MOPMALIUIO U3
Y4E€OHHMKA U CIIPABOYHBIX
MaTepHalioB, TPAMOTHO HCIIOIb30-
BaTh U3YYCHHBIN TOHATUHHBIN
anmapar Kypca XUMHHU.

m Vcio/1630BaTh IIpH BHIIOITHCHUT
Y4eOHBIX 3aJJaHHI U B IIpOIECCe
HCCIIEA0BATEILCKON IeITEIbHOCTH







1 mémoun, KapOoHaTa HATPUS U COJIA-
HOM KHCJIOTBI, peaKIus
HEHWTpaIn3aui MKy THIPOKCUIOM
KA U COJITHOU KHUCIIOTOM.
\[Ipaxmuueckas paboma.

No 1. Pemenue skCIiepuMEHTaIbHBIX
3a7a4 10 TEME.

\Boruucienus

— I10 YPaBHEHHUSAM XUMHYECKUX
€aKI

HAYYHO-TIONYJIIPHYIO JTUTEPATYPY
XUMHYECKOTO COJEPKAHUS,
CIIPABOYHbBIE MATEPHUAJIBL, PECYPCHI
Nurepnera

Paznen 2. Hemerajuibl M MX coeinHeHust (24 1)

Tema 3. OomanafO01mas XapakTePUCTHUKA TAIOTEHOB. [mOOBICHITE 00IME 3aKOHOMEPHOCTH
XapPaKTCPUCTHKA OcobenHOCTH CTPOCHHA aTOMOB 3THX B U3MEHEHNM CBOMCTB HEMETAJLJIOB
XHMHUYECKHUX ?JIeMeHTOBPJIECMEHTOB, XapaKTEepHBIC I HUX U UX COeIMHEHUH B Ipeeax

VIIA-rpynnel. I'ajiorenn!
(4 9)

crencHu okucienus. CTpoeHue u
(bu3nyecKre CBOMCTBA MPOCTHIX Be-
1€CTB — raJIoreHOB. XMMHYECKHE
CBOMCTBa Ha IIPUMEPE XJIOPA
(B3aMMOJICHCTBHE C METaJlJIaMH,
HEeMeTaJNIaMU, IIEJIOYaMU).
Xnoposogopond. ConsiHasg KUCIIOTA,
XUMHUYECKHE CBOMCTBA, IMMOIYUCHHUE,
npuMeHenne. KauecTBeHHbBIE

€aKIIMU Ha TaJIOT€HH]I-HOHBI.

EHMCTBHE XJIOpa U XJIOPOBOJIOPOIa
Ha opraHu3M dejioBeka. Baxkaenmmue
XJIOPUJEI U NX HAXOXKICHUE B
Mpupo/Ie.

€MOHCTPAIUH

HICOMaTepHaIbl: TaJOTCHEI U UX
COCTTMHEHML.

NADIITT VIINNIITINAD

MaJIBIX IIEPHOJO0B M IJIaBHBIX
noarpymni Ilepuogudeckoit
CHCTEMBI XMMHYECKHX 3JIEMEHTOB C
YYETOM CTPOCHUS UX aTOMOB.

m XapakTepru3oBaTh PU3UYECKUE U XHU-
MHYECKHE CBOMCTBA ITPOCTHIX
BEILECTB TaJJOreHOB (Ha IpUMEpPE
XJIOpA) U CIIOJKHBIX BEIIECTB
(x10poBOAOPOAA, XJIOPHIA
HATPHs1), CHOCOOBI X ITOJYUYECHHUS,
MpUMEHEHHE U 3HAUECHHUE B
MIPHUPOJIE U )KU3HHU YeJIOBEKA.

mOnpenensaTh raJoreHuI-HOHEBI B
pacTBopeE.

mIirannpoBaTe M OCyIIECTBIATEL Ha
MPaKTUKE XUMHYECKHUE
SKCIIENUMEHTHI. ITNOBOIHUTH







ITnndnnceinie mahn

IIpumepHbIe TEMBI,
packpbIBaOIIue JaHHbII
pa3jaes nporpamMmbl, U

OcHOBHOe coiep:KaHue

OcHoBHbIE BH/DLI JeATEeJILHOCTH

KOJIN4YeCTBO 4acoB, Oﬁy‘IaIOHII/IXCﬂ
OTBOAMMOE HA UX
H3VYYCHHE
JICOOBATh IIpaBUJIaM 0e30macHoOn
JIaﬁopaToprle U IIPAKTHYECKHEC pPadOThI B HaGopaTopHH npy

pa0doThI }
Iabopamopnulil onvim:
Pacrio3HaBanmne XJIOpHUI-HOHOB.
gpakmuqecmﬂ paboma: _

o 2. [Tony4enue CONAHON KUCIIOTHI,
M3y4yeHue e€ CBOMCTB.

\Botuucnenus

—I0 YPAaBHEHHSAM XUMHUYECKHUX PEAK-
LM, €CIIM OJIMH U3 PEarcHTOB JaH B
N30BITKE;

—00BEMOB ra30B M0 YPABHEHUIO
PEAKIIMK HAa OCHOBE 3aKOHA
00BHEMHEIX OTHOIICHHUI ra30B

WCIIOJIb30BAHUM XMMHUYECKON ITOCYIBI

1 000py/IOBaHUS.

mBricTpauBate pa3BépHyThIe
NHCbMEHHBIC M YCTHBIE OTBETHI C
oropoi Ha MHMOpMALUIO U3
y4eOHMKA U CIIPABOYHBIX
MaTepualioB, TPAMOTHO UCTIOIIB30-
BaTh U3yUYCHHBIN MIOHATUHHBINA
armapar Kypca XUMHH.

mcrios1b30BaTh IPH BEITOJTHEHUH
y4eOHBIX 3aJJaHUi U B IIpoIiecce
MCCIIEIOBATEIBCKON A TEITbHOCTH
HAYYHO-TIONYJISIPHYIO JIUTEPATYPY
XUMHYECKOTO COACPIKaHUs,

Tema 4. O0mas
XapaKTepuCcTHKA
XMMHYEeCKHX 3J1eMeHTOB
A-rpynnbl. Cepa u eé
coequHeHU (5 4)

O0mIas xapaKTepHCTHUKA 3JIEMEHTOB
VIA-rpynmel. OcoOeHHOCTH
CTPOCHHS aTOMOB 3THX JJICMCHTOB,
XapaKTECPHBIC IS HUX CTCIICHU
okucieHus. CTpoeHue u (pU3nIecKue
CBOICTBA IIPOCTHIX BEIICCTB —
KHCIIOPOJa U CePhl. AJIOTPOIHEIC
MOIH(HKAIIA KUCIOPO/a B CEPHI.
XHUMHUECKHE CBOMCTBA CEPHI.
CepoBOIODOI, CTDOCHHE,

m OOBSICHATH OOIINE 3AKOHOMEPHOCTH
B U3MEHEHHUM CBOMCTB DJIEMEHTOB
A-rpymnmsl ¥ UX COeANHEHUI
C Yy4€TOM CTPOCHHUS UX aTOMOB.
(apakTepu3oBaTh (hU3NUCCKUE
U XUMHUYECKUE CBOMCTBA IIPOCTOTO
BEIIECTBA CEPhI U €€ COeTUHEHUIN
(cepoBo10pPO/Ia, OKCUIOB CEPHI,
CepHOI KUCJIOTHI, CYNIb(haTOB),
CIIOCOOBI MIX







U XUMHUYeCcKue cBorcTBa. OKCHUIbI
Cephbl KaK MPeJCTaBUTENH
KHUCIIOTHBIX OKCUA0B. CepHas
KHUCTI0Ta, GU3NYECKUE U
XUMUYECKHE CBOWCTBA (00IIHE KaK
MPEJICTAaBUTEIS KJIacca KUCIOT U
criendudeckue), MpUMEHECHHE.
XUMUYECKUE peaKiluu, JIexKallnue B
OCHOBE IIPOMBIIIUIEHHOTO criocoba
MIOJIyYEHHUS CEPHOMN KUCIIOTHI.
Ammiapathl ¥ IPOTEKAIOIINE B HUX
npoueccs (Ha npuMepe
IIPOU3BOJICTBA CEPHOU KHCIIOTHI).

OJI CEPHOU KUCJIOTHI,
KaueCTBCHHAs peakivs Ha CyJbdar-
HIOH.
Haxoxnenue cepol u eé
COECIMHEHUH B IIPUPOJIE.
XHUMUYECKOE 3arpsi3HEHUE
OKpY>Karollen cpeibl
COCIMHEHUSIMU CEPBI (KUCTIOTHBIC
JOXKIH, 3arpsi3HEHUE BO3/AyXa U
BOJIOEMOB), CITIOCOOBI €r0
MPEeA0TBPAIICHUS.
%CMOHCTpaHI/II/I

OJUIEKLMH (BHJIEOMATEPHAIIBI):
cepa u e€ COeJUHEHMUS.
OOyrimBanue caxapa moj
NEUCTBUEM KOHIICHTPUPOBAHHOM
CEpPHOM KHUCIIOTBHI.

JlabGopaTopHbie U BRI 3SSIN S5,

a00ThI

abopamopible OnbIMoi.:
OobHnapyxenue cynb(haT-HOHOB.
BzaumozeiicTBue pa3daBieHHOM
CEPHOI KHCIIOTHI C IIMHKOM.



[IOJIyYCHUS, IPUMECHEHUE U
3HAYEHUE B IPUPOJIE U KU3ZHU
YeJI0BEKa.

m OnpenensaTe Hamuuue CyibQar-
HOHOB B PacTBOpE.

m OOBACHATD CYILIIHOCTh
IKOJIOTHYECKUX 1pooIeM,
CBSI3aHHBIX €  TepepadOTKOi

COCIMHEHUH CEPBI.

m [[1aHMpoBaTH U OCYIIECTBIIATH HA
NPAaKTUKE XUMUYECKHE
9KCHEPUMEHTBI, TPOBOIUTH
HaOII0ICHUS, AeJIaTh BEIBOILI 110

e3yJIbTaTaM 3KCIIEPUMEHTA. .

m CenoBath npaBuiaM 6e30macHON
paboThI B 1abopaTopuu Npu
UCTOJIb30BaHUN XUMHUYECKON
HOCYJIbl U 000PYAOBaHUS.

m [[pon3BOIUTH BHIUMCIIEHUS 110
XMMUYECKUM YPaBHEHUSIM.

m VIcrionp30BaTh U BEINOIHEHUH
y4eOHBIX 3aJJaHUN TEKCTBHI
yueOHHUKa, cnIp[)aBquHe
matepuainsl (Ileproanueckyro
CUCTEMY XMMHMUYECKUX DJIEMEHTOB
. . Menneneesa, Tabiuiry
pPacTBOPUMOCTH KHUCJIOT,
OCHOBaHUH U COJIEH
B BOJIE, DJIEKTPOXUMUYECKUH P
HaNpPsDKEHUN METaJlIoB).

m Icnions30BaTh NIPH BEIIOIHEHUH
y4eOHBIX 3aJJaHUH U B TIpoliecce

HCCJIEI0BATENbCKOM
ACATCIIBHOCTH HAYUYHO-TIOITY~-
JIIpHYIO JIATEPATyPy
XUMHYECKOTO COJIEPKAHUS,
CIIPaBOYHbBIE MATEPHUAJIBI, PECYPCHI
Nurepnera



IIpoodonicenue maoba.

IIpnMepHBIE TEMBL,
pacKpbIBaIOIIe JaHHbBIH
paszei1 IporpaMmel, 1
KOJIMYECTBO 4acoB,
OTBOJIMMOE Ha UX U3YYCHHE

OcHoBHoOe cogepkaHue

OcHoOBHBIE BU/IbI 1eSITEJIbHOCTH
o0yuyarmuxcsi

\Boiyucnenus

—II0 _ YPaBHEHMAM
pEeaKkumi;
—MacCOBOM JOIU BBIX0JIa ITPOIYKTA
peakuuu

XUMHWYCCKHUX]

Tema 5. O0mas
XapaKTepPUCTHKA
XHMHYECKHX IJIEMEHTOB
VA-rpynnsl. A3or,
ochop ¥ uX coeTUHEHU A

o

O01mas XapaKTepUCTUKA 3JICMCHTOB
A-rpynnbl. OCOOEHHOCTH CTPOCHUS
ATOMOB JTHX 3JIEMCHTOB,
XapaKTePHBIC I HUX CTCIICHU
OKHCJICHHS.
A30T, pacipocTpaHeHHe B IPUPOJIE,
(bu3HYECKHE M XUMUYECKHE
cBoiicTBa. Kpyrosopot azora B
[IPHUPOJIE.
AMMHAK, €ro GU3HYECKHE U XUMHUYE-
CKHE CBOMCTBA, MOJIyYeHUE U
npuMeHenne. Cojln aMMOHHS, HX
(bu3HYecKre U XUMUYECKHE
CBOMCTBA, IIPUMEHCHIE.
KauecTBeHHas peakiys Ha NOHBI
AMMOHHSL. )
A30THas KHCIIOTA, €€ pU3HYECKHE U
XUMHYECKHE CBOMCTBA (00IIHe KaK
MpeICcTaBUTENIS KIacca KHUCIIOT U

crnenuduaeckue). Mcnons3oBanue

m OOBACHATH 00IIKE 3aKOHOMEPHOCTHU
B M3MEHEHUU CBOMCTB JIEMEHTOB
VA-rpynisl 1 uX COSIUHEHUM C

€TOM CTPOCHUS UX aTOMOB.

m XapakTepHu30BaTh PU3NYECKUE U
XHMHYECKHE CBOMCTBA MPOCTHIX
BEILECTB a30Ta U pochopa U ux
CoeIMHECHUI (aMMHUaKa, CoJiei
aMMOHHMSI, Q30 THOM KHCJIOTEL,
HUTPATOB, OKCUIA daoc%opa ) u
(bocd)%pHoﬁ KUCJIOTHI, (pocthaToB),
CITOCOOBI MIX MOJYYEHHS,
MIpUMEHEHNE U 3HaYECHHE B
MIpUPOIE
1 JKA3HU YeI0BeKa.

mOnpenensTs HOHBI aMMOHHMS U (hoC-
(haT-HMOHEI B pacTBOpE.

mOO0BACHATE CYIITHOCTD
9KOJIOTHYECKHUX ITPO0IeM,
CBSI3aHHBIX C HAXOXKICHUEM







XUMHUYECKOE 3arpsA3HEHUE
OKpY’KaloIIen Cpeabl
COEIMHEHUSIMU a30Ta (KUCIOTHBIE
JI02K]TH, 3arpsiI3HEHUE BO3/1yXa,
TIOYBHI U BOJIOEMOB).

dochop, aoTPOITHBIE
moaupukammu pocdopa,
¢bu3nvecKkre 1 XUMHUECKUE
CBOMCTBA.

Oxcun dpochopa(y) u pochopras
KHCJIO0Ta, (PU3NYECKHEe U
XUMHYECKHE CBOMCTBA, MOTYUCHHE.
KagectBennas peakuust Ha Qocdart-
nonsl. Mcnons3oBanue pocdaros B
KaueCTBE MUHEPAJIbHBIX
ynoOpeHuil. 3arpsi3HeHHe
IIPUPOAHBIX BOAOEMOB (ochaTtamu.

%GMOHCTpaHHI/I
omekuu: pochop u ux
coeuHEeHMs. BzaumonencTeue

KOHLICHTPUPOBAaHHOM a30THOU
KHCIIOTBI C MEJIBIO.

JlabopaTopHbie U MPAKTHYECKHE
padoThI

Jlabopamopnuie onvimol: _

1. B3ammopericTBue coneit
aAMMOHHS C TIET0YBIO.

2. O3HakomiIeHHE C 00pa3amMu

a30THBIX U (pochOpHBIX y10OpeHHI.

gpakmuqecmﬂ paboma:
o 3. [Ionyuenrne aMmMuaxa,

U3YdCHHC CrO CBOH%%’@OﬂcheHue maon.
Botuucnenun

—II0 ypaBHeHI/IHM XUMHNYECCKUX
peakiin



m [l1aHMpOBaTh U OCYIIECTBIATH HA
IPAaKTUKE XUMUYECKHE
HKCIIEPUMEHTBI, IPOBOIUTH
HaOJI0A€HU, J1eJ1aTh BBIBOJIBI 110
]éesynLTaTaM 9KCIEPUMEHTA. .

m CiénoBath npaBuiaM 6e301acHON
paboThI B 1a00OpaTOpUN IpH
UCIIOJIb30BaHUN XUMHUYECKON
HoCy/J1bl U 000PYAOBaHUS.

m [[pOon3BOIUTH BHIUMCIIEHUS 110
XMMUYECKUM YpaBHEHUSIM.

m lcnionb30Bath NpH BHIIOIHEHUU
y4€OHBIX 3aJJaHUN TEKCThI
yueOHUKa, CIIPaBOYHbIE
MaTepuaibl (IIEpuoIUYECKYIO
CI/ICTeAﬁ/ XUMHYECKHX JJIEMEHTOB
. . MenneneeBa, Tabnuiy
PAacTBOPUMOCTH KHCIIOT,
OCHOBAHMH U cOJIEH B BOAE,
ANEKTPOXUMUYECKUH PsiJy
HANpPsDKEHUN METaJlIOoB).

m lcrionp30BaTh Y BHIOTHEHUH
y4eOHBIX 3aJJaHUl U B IIpoIiecce
uccienoBaTeabCKon
JeSITeTbHOCTH Hay4HO-
HOMYJISIPHYIO TUTEpaTypy
XMUMUYECKOT0 COACpIKaH,
CIPaBOYHBIE MaTe€PHaJIbl, PECYPCHI
WNHTepHera



IIpuMepHBIE TEMBI,
PpAacKphIBAIOIINE JAHHBIH
paszei IporpaMMel, U
KOJIMYECTBO YacoB,
OTBOJIUMOE Ha UX U3yUYCHHE

OcHOBHOE COACPpIKAaHNE

OCHOBHEBIE BUABI ACATCIIBHOCTU
00y4JarImuxcs

Tema 6. O0mias
XapaKTepHCTHKA
XHMHYCCKHUX 3JICMEHTOB
IVA-rpymnsl.

'Yraepod U KpeMHUH U X
COCITMHEHHUS

(8 )

YTaeposd, aJuIOTPOIHbBIE MOIU(PHKa-
LIMH1, pacIpoCTpaHEeHHUe B IPUPOJE,
(bu3HUYecKre U XUMHYECKHUE
cBolicTBa. Ajxcopouusa. Kpyrosopor
yIJIEpoaa B IPUPOJIE.

OKcuabl yriaepoaa, ux (pu3ndeckue u
XHUMUYECKHE CBOMCTBA, HX ACHCTBHE
Ha JKUBBIE OPTaHU3MBI, ITOJIyYEHNE U
[MPUMEHEHHE. DKOJOTHUYECKHE
MpoOJIeEMBI, CBI3aHHBIE C OKCHIOM
yriepo- na(1VY); rumoresa
r1100aIbHOTO TTOTCIIJICHHS KJIUMaTa;
[MapHUKOBBIN d(PdekT. YroapHas
KHCJIOTA U € COJIN, NX (PU3UUECKHE U
XHUMUYECKHE CBOMCTBA, OJIyYCHUE U
npuMeHeHne. KauecTBeHHAs peaKius
Ha KapOoHaT-HOHEL. Mcronn3oBanne
KapOOHATOB B OBITY, MEOUIIMHE,
MIPOMBIIIEHHOCTH, CEITECKOM
XO3SICTBE.

IlepBOoHaYaLHBIE HOHATHA 00
OpraHUYeCKUX BEIIECTBaX KakK O
COCIMHEHUIX YIIIEpOJa:
0COOCHHOCTH COCTaBa U CTPOCHHS.

[lousaTtue o 6H0nomgeCKH BaYKHBIX

m OOBICHATE O0IIME 3aKOHOMEPHOCTH
B U3MEHEHUH CBOMCTB DJIEMEHTOB
IVA-rpynmnel 1 uxX COeqUHEHUI C
Y4ETOM CTPOEHHS UX aTOMOB.

m XapaKTepHU30BaTh (U3NUECKHE
U XUMHUYECKHE CBOMCTBA IIPOCTHIX
BEIECTB yIJIEPOIa U KPEMHHS U UX
coenqrHeHul (OKCHUIOB YriIepoaa,
YTOJILHOM KHCJIOTBI, KaApOOHATOB,
OKCHJIa KpEMHUS, KPEMHUEBOMH
KHCJIOTBI, CHJINKATOB), CIIOCOOBI UX
MTOJIYUYEHHSI, MPUMEHEHNE U
3HAYCHHUE B IPUPOJIC U KU3HU
YyeJIoBeKa.

» Onpenensate kapOoOHAT- U CHJIMKAT-
HOHKI B PacTBOpE.

m OOBACHATE CYIITHOCTh
JKOJIOTUYECKUX MPO0IeM,
CBSI3aHHBIX C HAX0KJICHHEM
VYTIIEKUCIIOTO Ta3a B OKpY Karomen
cpere.

s MImrocTprpOBaTh B3aMOCBS3b
HEOpraHWYEeCKNX COeaNHEHUI
yIJIEpPOJa U OPraHuYeCKUX

_BEIIECTB.







yriaesogax. MarepuanbHoe
€IMHCTBO OPTaHUYECKUX U
HEOPraHMYECKUX COCAMHEHUH.
Kpemnnii, ero ¢pusznueckue u
XUMHYECKHE CBOICTBA,
MOJIy4YeHUE U IPUMEHEHHE B
AIIEKTPOHHUKE.
CoenvHeHUs KpEMHUS B
IpUPOJIE.

O1ue npeacTaBiaeHus: 00
okcuze kpeMHusA(I'Y) u
KpeMHHEBOM kucnote. CHIIMKATHI,
MX UCIOJIb30BaHUE B OBITY,
MEIHIIMHE, TPOMBIIIJICHHOCTH.
Baxwuelime cTpouTenbHbIe
MaTepuaibl: KepaMuKa, CTEKIIO,
LIEMEHT, OETOH, )KEJIE300€TOH.
[IpoGnems! 6e30macHOro
UCIIOIb30BaHMUs CTPOUTEIBHEIX
MaTepuasoB B TOBCEAHEBHOM
KU3ZHHU.

eMOHCTpaluH

OJIeTH KPUCTANTNYSCKUX
peméTok anMasa, rpadura,
MOJIEKYJTBI QyIiepe- Ha.
AnicopOnust pacTBOPEHHBIX

BCIICCTB aKTUBUPOBAHHBIM er'IéM.

[IpotuBoras. Buneomarepunansr:
CUJIMKAaTHAaA MPOMBIINIJICHHOCTD.
Monenn MONEKyJl OPraHHYECKUX

BCINCCTB. IIpooonocenue maoa.
JlaGopaTopHble U IPaKTUYeCKHe
a00ThI
abopamopHulil ONbIM:
KauectBennas peakuus Ha
KapOOHAT-HOH.



MIPOBOAUTH HAOIOICHUS, IeTaTh
BBIBOJIbI 110 pe3yJIbTaTaM
skcnepumenTa. Cie1oBaTh
npaBuiaM 0e30macHoi paboTHI B
nabopaTtopuu MPH MCIIOTb30BAHUH
XUMHUYECKOHM TTOCYABI U 000pY10-
BaHMUS.

Hcnonp30BaTh NPy BBIIOTHEHUH
y4eOHBIX 3aJJaHUN TEKCTHI
yueOHMKa, CIIPAaBOYHbIE MaTEepPHAIIbI
(ITepuonuyeckyro cucreM
xumuueckux snemenTos /1. U.
MewnpeneeBa, TabIuIly pacTBOPHU-
MOCTH KHCIIOT, OCHOBAaHUH U COJICH
B BOJIE, DJIEKTPOXUMUYECKUHN P
HaIpsLDKEHUH METaJIOB).
Hcnonp30BaTh Py BBIIOTHEHUH
y4eOHBIX 3aJJaHUH U B IIpolLecce
HCCIIEIOBATENbCKOM 1€ATEIbHOCTU
HAy4YHO-TIOMYJISIPHYIO JIUTEPATYPY
XUMHUYECKOTO COAEpKAHUS,
CIIPaBOYHbBIE MaTEPHAJIbI, PECYPCHI
HNHrepHera



IIpnMepHBIEC TEMBI,
pacKphIBaIOIINE JaHHBIH
pa3nen IporpamMMal, 1
KOJHUYECTBO YacoB,
OTBOJMMOE HA UX U3yUYCHHUE

OcHoBHOE coaepKkaHue

OcHOBHEIE BUbI ACATCIIBHOCTU
o0yJarmuxcs

INZpaKmuueCKue pabombl:

o 4, [TomyyeHHe yTIIEKHCIOTO rasa.
KauecTBeHHas peakiys Ha KapOoHaT-
noH. Ne 5. Pemenne
DKCIEPUMEHTANILHBIX 3a1a4 110 TEME
«HemeTamuibly.

\Boiyucinernus

— II0 YPaBHEHHUSIM XUMHYECKUX
peaKIMi, eCI OJIMH M3 pearcHTOB
JTaH B BHJI€ BOJHOT'O PacTBOpa C
M3BECTHOU MacCOBOH JOJIEU

Paznen 3. Metasuiel 1 ux coeaunenus (20 1)

Tema 7. O0miue cBOUCTBA
METAJIOB
(4 9)

OO0mmas XxapakKTepruCTHKa XHMHUIECKIX
DJIEMEHTOB — METAJIJIOB Ha
OCHOBAHHMU UX MOJ0KEHUS B
IIepronmueckoi cucTeMe
XUMHYECKHX diieMeHToB J[. 1.
Menmeneesa 1 CTPOSHHUSA aTOMOB.
CTpoeHne MeTajuIoB. MeTanueckas
CBSA3b U METaJIH4YecKas
KpHUCTAJNIMYSCKAas PEeIIETKA.
DJIEKTPOXUMHYECKUH P
HanpspKeHu MetasinoB. dusnyeckue
1 XMMHYECKHE CBOMCTBA METAJIOB.

m PacKkpBIBaTh CMBICIT H3yJaeMbIX
MMOHATHUH U IPUMEHSITDH 3TH
MOHATHUS IIPHA OIMCAHUU CBOWCTB
BCIIIECTB U NX IIPEBPAICHHI.

m OODBACHATE 00II[1E 3aKOHOMEPHOCTH
B U3MEHEHHUH CBOMCTB DJIEMEHTOB-
METAJIJIOB M UX COETUHEHUH C

thxéTOM CTPOEHHS UX aTOMOB.

m XapaKTEpU30BaThL CTPOCHHUE
METAJLIOB, 001IHe GU3HUECKHE U
XUMHYECKHE CBOICTBA METAJIJIOB.







[lonsATHE 0 KOPPO3UU METAJLIOB U
OCHOBHEIC CIIOCOOBI 3aIlMThI OT
Koppo3un. CriaBsl (CTallb, YyT'YH,
FOpaIlOMHUHUN, OpOH3a), UX
[MPUMCHEHHE B OBITY U
MPOMBIIIIICHHOCTH.

JleMmoHcTpamumn

O3HakomIIeHHE ¢ 00pa3LaMu
METAJJIOB U CIUIABOB, UX
(bU3UYEeCKUMHU CBOKCTBaMH. Moenu
KPUCTALIMYECKUX PEMIETOK
METaJLJIOB.

BuaeomaTrepualbl: KOPpO3Hs
METaJLJIOB.

JlabopaTopHble H IPAKTHYECKHUE
PadoThI

Vlabopamophvie onvimol:
O3HaKOMIICHHE C 00pa3laMH CIJIaBOB
METaJLJIOB.

3aBHCUMOCTh  CKOPOCTH  PeaKIuu
MeTajlja C KHUCJIOTOM OT IIPUPOIBI
MeTalla.

\Bviuucnenusn
— I10 YPaBHECHHUSAM XUMHYECKHX

m XapaKkTepru30BaTh OOIIUE CIIOCOOI
MOJIyYEeHHUSI METAJLJIOB.

mCreoBaTh mpaBuiaaM 0C30IMacHOM
paboTHI B 1a0OPATOPUU IIPU
HCITOJIb30BaHUH XUMUYECKOM
MOCY/IbI M 000PYIOBaHHS.

m [Ipou3BOANUTE BEIYUCIICHHS 110
XUMUYECKUM YPaBHCHUSIM.

mllcrnions30BaTh IpH BBHITOJTHEHUH
y4eOHBIX 3aJaHUIl TEKCTHI
yu4eOHMKA, CIPABOYHEBIC MaTEPHAIIBI
(ITeproguyecKyro cUCTEMY
XHUMHYECKHX 31eMeHTOB /[l. 1.
Menneneesa, TabnuIly pacTBOpH-
MOCTH KHCJIOT, OCHOBAHUI U COJIe
B BOJIE, DJICKTPOXUMHUYCCKHI P
HaMpsHKEHUH METAJIOB).

m lcriop30BaTh MPH BBIMOJIHEHHH
yueOHBIX 3aJIaHUI U B IIPOIIECCE
HCCJICI0BATEIbCKOM IEATeIbHOCTH
HAay4YHO-TIONYJIIPHYIO JINTEPATyPy
XAMHYECKOTO COJIEPKAHHUS,
CIIPaBOYHBIE MAaTEPHAIIBI, PECYPCHI
HNutepnera

Tema 8. Baxknelnmme
METAJNJIbI U UX
coequHenud (16 4)

[l{emounsie meTamnel. 1lomoxxenue B
[lepuoarueckoi cucreme
XHMHYSCKHUX 31eMeHTOoB J[. 1.
MemneneeBa, CTpPOCHUE aTOMOB.

HaxoxneHue R mhuharme

m OOBsACHATE 001IHE
3aKOHOMEPHOCTH B M3MCHCHHUHU
CBOMCTB 3JIEMEHTOB-METAJIJIOB B
rpyImax ¥ UX COeOUHEHHI C
vgeToOM CTHhOEHWd UX ATOMOR







ITnndnnceinie mahn

IIpuMmepHbBIC TEMEI,
PacKphIBAIOIINE JaHHBIM
pa3aen IporpamMMal, U
KOJIHMYECTBO YaCOB,
OTBOJMMOE HA UX U3yYCHUE

OcHOBHOe coiep:KaHue

OcHoBHbIE BH/DLI JeATEeJILHOCTH
00y4Jaroumuxcs

Du3nYecKue 1 XUMHUYECKHE CBOMCTBA
(Ha IpUMepe HATPHUSA U Kajlusl).
OKCcHIBI M TUAPOKCHUIBI HATPUS U
kanus. [IprMeHenne menoYHbIxX
METaJJIOB M UX COCTUHCHUM.
[1lemouHO3eMeIbHBIE METAIIIIBI
MarHui M KaJbIlNH, CTPOCHHE
aToMoB. ITonoxenue B
[leprommyueckoi CHCTEME XUMHUE-
cknx ’eMeHToB J[. 1. Menneneena.
Haxosxnenne B mpupoe.
dusznueckue U XUMHYECKHUE
cBoMicTBa. BaskHelmme coeTmHEHNS
KaJIbIUs (OKCHI, THAPOKCHU, COJIHN).
JKécTkocTh BOABI M CIIOCOOBI €€
YCTpPaHEHHSI.

Amromunuii. [Tonokenue B
[Ieproanueckoii cucreme
XUMHUeckuXx saemMenToB /1. H.
MeneneeBa, CTPOSHHE aToOMa.
Haxoxxaenue B MpUpoIe.
dusnyeckre 1 XUMHYECKHE
cBOMCTBA. AM(OTEPHBIC CBOMCTBA
oKcHaa U Tuapokcuaa. JKeeso.

[Tonmoxxenue B Ilepuogudeckoit

m XapaKkTepu3oBaTh (PU3NUYECKHUE U XU-
MHYECKHE CBOMCTBA MPOCTHIX
BEIISCTB METAJIOB U UX
coeIMHEeHUI (OKCHIOB,
THIPOKCHJIOB, COJICH ), CIOCOOBI UX
IOJIYYCHHS, IIPUMCHCHUE U
3HAYCHHUE B IPUPOJEC U KH3HU
YyeJIoBeKa.

mPacmo3HaBaTh ¢ IIOMOIIBIO
KaueCTBEHHEIX PEAKIIUH HOHBI
MEeTaIoB (MarHus, aJIlOMUHHS,
[IMHKA, jKeJie3a, MEJIH).

mllmaHUPOBATHL U OCYIIECTBIATL HA
MPAKTUKE XUMHYECKHE
SKCIIEPUMEHTEI, IIPOBOJIUTH
HaOJII0ICHUS, JIeJIaTh BBIBOJIBI 110
pe3yibTaTaM dKCIICPUMEHTA.

lTlemoBaTh  mOpaBUiaM  Oe30MacHO
paboTel B JabopaTopuud  IpH|

CIIOIb30BAHUN XUMUYCCKOH IIOCYIBI

1 000pYAOBAHHUS.

mIIpou3BOAUTH BEIYMCICHUS I10
XUMHUYECKUM YPaBHEHUSIM.

mBricTpauBaTh pa3BEPHYTHIE
[MCHbMEHHBIE M YCTHBIE OTBETHI C







U XUMHUYECKue cBoiicTBa. OKCHIIBI,
rn):[pOKcLHLg[:(H u coiu xkeneza(ll) u
xenesa(1l).

eMOHCTPALIUH .
3aMMOJCUCTBHE HATPHUS C BOLOM.
OxpammBanue IaMeHH HOHAMHU
HAaTpUA U KaJius.
OKpaIHI/IBaHI/Ie IIJTaM€HHU MOHaMU
KaJIbLMS.
B3aI/IMQILeI/ICTBI/I€ OKCHJa KaJIbIIUs
C BOJIOM.
Buneomarepuansl: ropeHHe Kene3a
B KHCJIOPOJIE U XJIOPE.

JlabGopaTopHble 1 PAKTHYECKHUE
padoThl
Jlabopamopuvie onvimol:
O3zHakoMJIeHHE ¢ 0Opa3amMu
QITIOMHUHMS U €0 CIUIaBOB.
AmMdoTepHbIe CBOHCTBA
TUAPOKCH/IA ATFOMUHMSL.
KadecTBeHHbIE peakiii HA HOHBI
JKenesa.
INZpaKmL_tyeCKue pabomui:

0 6. JKEcTKOCTH BOJBI M METO/IBI
eé )§CTIPaHeHm[.
No 7. Pemrenne
AKCTIEPUMEHTAIILHBIX 3324 10
TeMe «MeTannsy.

Buviuucnenus

— 10 YPaBHEHUSIM XUMHYECKUX
peaKIiii, eclii OJIMH U3 PearecHTOB
JIaH B I/I36]>ITK€ NI COJlep)KI/IT

[IpUMECH, yanue maon
2 MaccoBoit oy BeICEHA :
IPOJYKTa PeaKIuu

CI10J1b30BaTh IIPH BBIIOJHEHUH
y4eOHBIX 3aJJaHUH Y B IIpoliecce
HCCIIe10BaTeIbCKON
ACATCIIBHOCTH HAYUIHO-
MOIYJISIPHYIO JINTEPATYPY
XUMUYECKOTO COECpKAHNA,
CIIpaBOYHBLIC MAaTCPUAJIbI,
pecypcbl naTepuera



IIpumepHBIC TEMEI,
PacKphIBAIOIINE JaHHBIN
pa3aen IporpamMMbl, U
KOJIHMYECTBO YaCOB,
OTBOJMMOE Ha UX U3yUYCHHUE

OcHoBHOE coaepkaHue

OCHOBHBIC BUJIbI ICSITEITLHOCTH
00yJaronmxcs

Paznen 4. Xumus 1 okpy»Karouias cp

ena (3 u)

Tema 9. Bemecta u
MaTepHaIbl B )KU3HU
yesroBeka (3 )

HoBkle MaTepralibl U TEXHOJIOT UM,
BemecTBa n MaTepHaibl B
[MOBCEAHEBHOM XKU3HU YCIOBEKA.
XUMUs U 3I0pOBhe. be3onacHoe
HCII0JIb30BAaHKUE BEIICCTB U
XHUMUYECKHX pPeaKIuid B OBITY.
[IpupogHbIC HCTOYHUKHI
YTIIEBOAOPOIOB (Yroib, IPUPOIHBIHA
ra3, He()Th), IPOAYKTHI KX
[epepadOTKH, UX POJIb B OBITY U
[IPOMBIIIICHHOCTH.

(OCHOBBI KOJIOTHYSCKOM
TPaMOTHOCTH. XUMHYECKOE
3arps3HeHUE OKPYKAIOIIeH cpebl
(TIpeeIbHO AOIYCTUMAs
koHreHTpanus semects — [1J1K).
Pois XuMuH B pelICHUH
HKOJIOTMUYECKUX MPoOIeM

m XapaKTepHU30BaTh POJIb XUMHUH B
pasIMYHBIX chepax IesITeILHOCTH
JIIOIeH, OCHOBHBIC BEMISCTBA U
MaTc€pHualibl, IPUMCHACMBIC B
JKM3HH COBPEMEHHOI'O YEJIOBEKA.

m OOBSICHITH YCIIOBHUS O€30I1aCHOTO
HCIIOIB30BaHUs BEIIECTB U
XAUMHYECKHUX PEAKIIHi B OBITY.

m AHAJIM3UPOBATh U KPUTHUYCCKH
OLIEHHUBATh HH(DOPMAIIHAIO O
BIIMSIHUU IIPOMBIIIUIEHHOCTH,
CENLCKOro X034HMCTBa, TPAaHCIIOpTa
H JIp. HA COCTOSTHAE OKpY Karomen
cpenpbl.

m YMETh OKa3hIBaTh IIEPBYIO IIOMOIIH
IPpHU XUMHYECKHUX OKOrax u
OTPaBJICHUSX.

m [[prHIMaTE yaacTHe B 00CYKICHUN
MPpO0JIEM XUMUYECKOH U
SKOJIOTHYECKON HANPaBICHHOCTH,
BBICKa3bIBaTh COOCTBEHHYIO

MO3UIUIO 110 MPoOdIeMe U




Oxonuanue mao.
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