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PaGoyast nporpaMmma

0o XUMHUH

Aaa 8-9 kiacca




Pabouass mporpamma mpeamera «Xumusi» ans 8-9 kimacca (8 kimacca) cocraBiieHa B
cooTBeTCTBUHU ¢ DenepallbHbIM T'OCYJapCTBEHHBIM 00pa30oBaTeNbHbIM CTaHJAPTOM OCHOBHOTO
obmiero obpazoBanusi (mpuka3 MwunoOpHayku Poccum ot 17.12.2010 Ne 1897) Ha ocHoBe
TpeOOBaHUIl K pe3yiabTaTaM OCBOCHMSI OCHOBHOI 00pa3oBaTENbHON MPOTrpaMMbl OCHOBHOIO
obmero oopazoBanuss MbOY COIII Ne 36 r. [1en3si.

[Ipenmer «XuMus» H3ydaeTcss MPU HOJYYEHHUH OCHOBHOIO OOIIEro oOpa3oBaHUs B
KadyecTBe 00s3aTeNbHOrO npeaMera B 8-9 xinaccax B obmem ooveme 136 vaca (mpu 34 Henmensx
ydaeOHOro roj1a), B 8 Kjacce u3ydaercs Kypc «Xumus» — 68 gaco, B 9 kinacce — «Xumus» —68
4acoB.

1. Ilnannpyemble pe3yabTaThl U3yYeHUs NpeaMeTa

I/I3yquI/Ie XMMHH B OCHOBHOM IIIKOJIE Ja€T BO3MOXHOCTb HJOCTHUYL CIICAYIOIIUX
PE3YyJIbTAaTOB B HAIIPABJICHUN JIMYHOCTHOI'O PAa3BUTHA:

1. BociuTaHMe POCCHICKON I'pa)kIaHCKOW MISHTHYHOCTH: MATPUOTU3MA, JTIOOBU M YBAKEHHIO K
OteuecTBY, YyBCTBA TOPJOCTH 3a CBOIO Po/IMHY, 32 pOCCUICKYI0 XUMUYECKYIO HAyKY;

2. ¢GopMHpOBaHHE IIETOCTHOTO MHPOBO33PEHHS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
pa3sBUTHSI HAyKH U OOIIECTBEHHOM MPAKTUKH, a TAKXKE COLMATIbHOMY, KYJIbTYPHOMY, SI3bIKOBOMY
U TyXOBHOMY MHOT0O0OPa31I0 COBPEMEHHOIO MUPA;

3. ¢dopMHpOBaHHE OTBETCTBEHHOIO OTHOIIEHHMS K Y4Y€HHIO, TOTOBHOCTH M CIIOCOOHOCTH K
CaMOpa3BUTHIO U CaMOOOPA30BaHUIO HA OCHOBE MOTUBALMU K OOYYEHUIO U [TO3HAHMIO, BHIOOPY
npopmIbHOro 00pa3oBaHKs Ha OCHOBE MH(OPMAIMK O CYIIECTBYIOIUX NPO(Peccusix U JIUUYHBIX
npo(eCCHOHANBHBIX  NPEANOYTEHHH,  OCO3HAHHOMY  IOCTPOEHUIO  WHAMBHUAYaJIbHOMN
00pa30BaTeIbHON TPAEKTOPUH C YUETOM YCTOMUMBBIX II03HABATEIIbHBIX UHTEPECOB;

4. dhopMupoBaHHE KOMMYHUKAaTHBHONH KOMIIETEHTHOCTH B 00pa30BaTeNIbHOW, OOIIECTBEHHO
HOJIE3HOH, Y4eOHO-HCCIe10BaTeNbCKOM, TBOPUYECKON M IPYTUX BUAX JEATEIbHOCTH;

5. opmMupoBaHUE NMOHUMAHMS LIEHHOCTH 30POBOr0 M 0€30MacHOro obpasza *KHU3HU; YCBOCHHE
OpaBUI HWHAWBUAYAJIBHOTO M KOJJIEKTMBHOIO 0€30MacHOr0 TOBEACHUS B 4Ype3BbIUAHBIX
CUTYalUsX, YTPOKAIOIIUX KU3HU U 3/J0POBBIO JIIOJIEH;

6. ¢opmupoBaHuE MO3HABaTEIbHOM M WH(GOPMAIIMOHHOM KYJIbTYphl, B TOM YHCII€ pa3BUTHE
HaBBIKOB CAMOCTOSTEIbHOM paboThl € y4yeOHBIMH IOCOOMSIMH, KHUTAMH, JOCTYIHBIMHU
MHCTPYMEHTAMHU M TEXHUYECKMMHU CPEACTBAMHU MH(POPMAITMOHHBIX TEXHOJIOTUH;

7. popMupOBaHUE OCHOB HKOJIOTUYECKOTO CO3HAHUS Ha OCHOBE IMPHU3HAHMSI IEHHOCTHU JKU3HU BO
BCceX €€ TMpOSBICHUAX U HEOOXOJUMOCTH OTBETCTBEHHOIO, OEpeXHOro OTHOLIeHUs K
OKpYKarollleil cpese;

8. pa3BUTHE TOTOBHOCTM K pELIEHHIO TBOPUYECKUX 3a/ady, YMEHHMS HaxXOJUTh aJeKBaTHbIE
CrocoObl MOBEACHUS M B3aUMOJIEMCTBHS C NapTHEpaMH BO BpeMsl yuyeOHOW M BHEy4eOHOU
JeSITeIbHOCTH, CIIOCOOHOCTH OIIEHHMBAaTh NPOOJEMHBbIE CUTYallMd W OMNEPaTHBHO NPUHUMATH
OTBETCTBEHHBIC pEIIEHUS B PA3IMYHBIX MPOAYKTHBHBIX BHJAX JAESITENbHOCTH (ydeOHas
HIOMCKOBO-UCCIIEIOBATENbCKAst, KITyOHasl, POEKTHAsI, KPY>KKOBas U T. II.)

MeTtanpeaMeTHBIMH PE3yJIbTaTaMU OCBOEHHUSI OCHOBHOU 00pa3oBaTelbHON MPOrpaMMBI
OCHOBHOTO 00I1IeT0 00pa30BaHMS SBISIOTCS:

1. OBJIaJICHHE HABBIKAMU CaMOCTOSITENILHOTO MPUOOPETEHHs] HOBBIX 3HAHWUN, OpPTaHU3AIUU
yueOHOM NesTeIbHOCTH, TOUCKA CPEACTB €€ OCYIIECTBICHUS;
2. yYMEHUE MIAaHUPOBATh MYTHU JAOCTUXKEHHUS LI€JIe Ha OCHOBE CAMOCTOSITEIBHOTO aHallh3a

YCIIOBHI M CPEJICTB WX JOCTFIKEHHUS, BBIIENATH aJbTePHATUBHBIC CIIOCOOBI JTOCTHKECHHUS TIeITH U
BbIOMpaTh Hambosiee HPPEKTUBHBIN CHOCO0, OCYLIECTBIATh MO3HABATENBHYIO pPe(dIeKCHIO B
OTHOIICHHUH JACHCTBUI 1O PEIICHUIO YIeOHBIX U TIO3HABATEIBHBIX 3a/1a4.

3. yMEHHE IOHMMAaTh MpoOJIeMy, CTaBUTh BOIPOCHI, BBIABUIaTh T'HIIOTE3Y, JaBaTh
OTIpeJieTIeHne MOHATHAM, KJIacCH(PUIIMPOBATh, CTPYKTYPHUPOBATh MaTepHajl, MPOBOANUTH



HKCIIEPUMEHTHI, apTYMEHTHPOBAaTh COOCTBEHHYIO NO3MILMIO, (OPMYIHUPOBATH BBIBOJIBI U
3aKJIFOYCHUS;

4. YMEHUE COOTHOCUTH CBOM JCHCTBUA C IUIAHUPYEMBIMHU DPE3YJIBTATAMM, OCYILECTBIIATH
KOHTPOJIb CBOEH JEATEIbHOCTH B IPOLIECCe JOCTUKEHUS pe3yibTaTa, ONpPEAesaTb CIIOCOObI
JEICTBUI B paMKax MPEUIOKEHHBIX YCIOBUM U TpeOOBaHUM, KOPPEKTUPOBATH CBOM AECUCTBUS B
COOTBETCTBUU C U3MEHSIOIIEHCSA CUTYallueH;

S. ¢dbopmMHupoBaHKE M pa3BUTHE KOMIETEHTHOCTH B 0OJACTH MCIOJIb30BAHUS HHCTPYMEHTOB
U TEXHUYECKHUX CPEACTB HH(OPMAIMOHHBIX TEXHOJOIMH (KOMIBIOTEPOB U IMPOTrPAMMHOIO
o0ecrnieyeHns) Kak UHCTPYMEHTAJIbHO OCHOBBI Pa3BUTUSI KOMMYHUKATHBHBIX U I103HABATEIbHBIX
YHUBEPCAIbHBIX YU€OHBIX JICHCTBHIA;

6. YMEHHUE CO3/1aBaTh, IPUMEHATH U MPEOOPA30BBIBATh 3HAKU U CUMBOJIBI, MOJICIIA U CXEMBI
JUIs pelleHns y4eOHbIX U IO3HABATENIbHBIX 3a/1a4;
7. yMEHUE W3BJIEKaTh WHPOPMALMIO W3 Pa3IMYHBIX HCTOYHUKOB (BKIIOYAs CpEICTBA

MaccoBoi HMH(pOpMalKK, KOMIAKT-AMCKM Y4eOHOro Ha3zHayeHus, pecypchl HWHTepHera),
CBOOOJTHO TIOJIB30BATHCS CIIPABOYHOM JIUTEPATYPOM, B TOM YUCIIEC U HA JIEKTPOHHBIX HOCUTEIISIX,
co0roaaTh HOPMbI HHPOPMAILIMOHHOM U30UPaATENIbHOCTH, ITHKHU;

8. YMCHHUEC Ha MNPAKTHKE II0JIb30BATHCA OCHOBHLIMH JIOTUYCCKUMHU IIpUEMaMH, MCTOAdaMU
Ha6J'IIO,I[CHI/IH, MOICINPOBAHUS, O6T:>$ICH€HI/I$[, PCUICHUA HpO6JICM, IMPOIrHO3UPOBAHHA U OP.;
9. YMCHHUEC OpTraHU30BbIBATH CBOIO JXU3Hb B COOTBETCTBUU C NPCACTABJICHUAMU O 3J0POBOM

oOpa3ze KH3HM, NpaBaXx U OOA3aHHOCTAX TPaXKJAaHMHA, IICHHOCTSAX OBITHA, KYJIbTYPHl H
COIIMATLHOTO B3aNMO/ICHCTBHUS,

10.  yMeHwHe BBINOJIHATH O3HABATEIBHBIC U IPAKTUYECKUE 3aJaHUS, B TOM YHUCJIC IPOCKTHBIE;
11.  ymeHHe CcaMOCTOSITEIPHO M apryMEHTHPOBAHO OLEHHBATH CBOM JCHUCTBHS M JICHCTBHS
OJTHOKJIACCHHUKOB, COJIP)KaTeIIbHO 0OOCHOBBIBASI TPABUIIBHOCTD WIIM OIIMOOYHOCTH PEe3yNbTaTa u
crioco0a JEHCTBHS, aJCKBAaTHO OIEHHBATH OOBEKTHBHYIO TPYJHOCTh Kak Mepy (hakTH4ecKoro
WM TPEAINOIaraeMoro pacxoja pecypcoB Ha pelICHHE 33/a4d, a TAK)KE CBOM BO3MOYKHOCTH B
JOCTH>KEHUH LIEJH OTIPEIEIIEHHON CII0KHOCTH;

12. ymenue paGoraTh B rpymne — 3¢(eKTUBHO COTPYAHHYATh M B3aUMOJEHUCTBOBATH Ha
OCHOBE KOOPIMHAIMU PA3IHYHBIX TO3UIMIA MPH BBIPAOOTKE OOIIEro pemieHusi B COBMECTHOM
NeSITeIbHOCTH; CIyIIaTh NapTHepa, (GOpMylIupoBaTh M AapryMEHTHUPOBaTb CBOE MHEHUE,
KOPPEKTHO OTCTaWBaTh CBOKO TO3WIIUI0 M KOOPIMHHPOBATH €€ C IO3WIMH MapTHEPOB, B TOM
YHCiIe B CUTYallMM CTOJIKHOBEHHUS MHTEPECOB; NMPOAYKTUBHO pa3periaTh KOH(IUKTH HA OCHOBE
ydeTa HMHTEPEeCOB W TIO3WIMI BCEX €ro y4YacTHHUKOB, TOMCKAa M OIEHKH aIbTEPHATHBHBIX
croco0OB pa3pelIeHnss KOHPIUKTOB.

IIpenmerHbiMu pe3yiabTaTamm ocBoeHUss OCHOBHOW 00pa3oBaTENbHON MPOrpaMMBI
OCHOBHOTO 00IIIeT0 00pa30BaHMUS SBISIOTCS:
1. (dbopMupOBaHHE MTEPBOHAYAIBHBIX CHCTEMAaTU3UPOBAHHBIX MPEACTABICHUI O BEIECTBAX,
HUX TMPEBPAIICHHUAX W MPAKTHUYCCKOM IPUMCHCHHWH, OBJIAICHUC HOHATUIHBIM amnmaparoMm Hu
CUMBOJINYECKUM SI3BIKOM XHUMUU;
2. OCO3HaHHWE OOBEKTUBHO 3HAYMMOCTH OCHOB XHMHYECKOM HAyKM Kak o00JacTh
COBPEMEHHOTO €CTECTBO3HAHUS, XUMUYECKUX MPEBPALICHUN OPraHMYECKUX U HEOPTaHHMUECKUX
BEUIECTB KAaK OCHOBbl MHOTHMX SIBJICHMH JKMBOM M HEXHBOW NPUPOJBI;, YyriayOlieHue
MPEJICTABICHU O MAaTePUAILHOM €IMHCTBE MUPA;
3. OBJIAJICHEC OCHOBaMH XHWMHYECKOW TPAMOTHOCTH: CIIOCOOHOCTHIO aHAIM3HPOBATh M
00BEKTHBHO OIICHUBATH JKU3HEHHBIE CHTYallMH, CBS3aHHBIE C XMMHEH, HaBBIKAaMH 0€3011acHOTO
06paHIeHI/I$I C BCIIECTBAMHU, HUCII0JIB3YyEMbBIMU B HOBC@JIH@BHOﬁ KU3HHU; YMCHHUEM aHAJIM3NUPOBAThH
U TJIAHUPOBATh HKOJIOTMYECKH Oe30macHoe TMOBEACHHE B LEIsIX cOepekeHus 370pPOBbs U
OKpYKarloIleu cpeibl;
4. dbopMUpOBaHHE YMEHHI YCTaHABIMBATH CBSI3M MEXKAY pPEaTbHO HAOII0AaeMbIMU
XUMHUYECKUMH SIBJICHUSMHU U MPOLIECCAMU, TPOUCXOIIIIMMHA B MUKPOMHUPE, OOBICHITH IPUUNHBI



MHOT000pa3usi BEIIECTB, 3aBHCUMOCTh HMX CBOWCTB OT COCTaBa M CTPOCHHS, a TaKKe
3aBHCUMOCTH ITPUMEHEHUS BEILIECTB OT UX CBOWCTB;

5. HpI/IO6peTeHI/ISI OIlbITa HCIOJB30BAaHUA PaA3JIMYHBIX MCTOAOB H3YUCHUSA BCIICCTB,
HaOJTIO/ICHHUS 32 UX NPEBPALICHUSIMH IIPH MPOBEJICHUN HECIOKHBIX XUMHYECKUX 3KCIICPHMEHTOB
C MCIIOJIb30BAaHUEM JIAOOPATOPHOTO 000PYIOBAHUS U IPHOOPOB;

6. yYMEHHE OKa3blBaTh MEPBYIO IMOMOIIL MPU OTPABICHHSX, OXKOTrax M APYrux TpaBMax,
CBSI3aHHBIX C BEIIECTBAMH U JIADOPATOPHBIM 000PYAOBAHUEM;
7. OBJIaJICHHE TMpHeMaMu paboThl ¢ HHPOpPMAIMEe XMMHYECKOTO  COJAEp)KaHUS,

NpEeCTaBICHHON B pa3Ho ¢opme (B BHIE TEKCTa, GopMyl, rpadukoB, TaOIWYHBIX JAaHHBIX,
cxem, ¢otorpaduii u ap.)
8. CO3JIaHME OCHOBBI JUIsI (OPMHPOBAHUS HMHTEpPEca K PACIIMPEHUI0 U YIIIyOJCHHIO
XUMHYECKHX 3HAHHW ¥ BHIOOpA XMMHUHU KaK MPOQHILHOTO MpeIMeTa P Mepexoie Ha CTYIICHb
cpenHero (moiHOro) oOmero oOpa3oBaHMs, a B JajbHEHIIEeM W B KauecTBe cdepbl CBOE
poeCCUOHATIBHOM I TEITLHOCTH,
9. ¢dbopmMHupoBaHHE TPEACTABICHUA O 3HAYCHUH XHMHUYECKOH HAyKd B pEIICHUH
COBPEMEHHBIX JKOJIOTHYECKUX IMPOOJIEM, B TOM 4YHCIE B NPEJOTBPALICHUHA TEXHOTECHHBIX H
IKOJIOTHYECKUX KaTacTpod.
BoinyckHUK Hayuumces:
o ONKCHIBATh CBOWCTBA TBEPHBIX, JKUIKUX, Ta3000pa3HBIX BEMISCTB, BBIICTSAS WX
CYIIECTBEHHBIE PU3HAKHY;
® XapaKTEepH30BaTh BEIIECTBA [0 COCTaBYy, CTPOCHUIO W CBOWCTBAM, YCTAaHABJIHMBATh
NPUYHHHO-CJIEICTBEHHBIE CBS3U MEXKIY JaHHBIMU XapaKTEPUCTUKAMH BEIECTBA;
® DpAaCKpbIBaTh CMBICI OCHOBHBIX XHMHUCCKUX MOHSATHI: aTOM, MOJEKYIa, XMMUYCCKUU
AJIEMEHT, TPOCTOE BEIIECTBO, CIOXKHOE BEIIECTBO, BaJCHTHOCTh, HCIOJb3ysS 3HAKOBYIO
CUCTEMY XHMHH;
e u300pakaTb COCTAaB NPOCTEHIINX BEIIECTB C MOMOIIbI0 XHUMHUYECKUX (opmyn u
CYIITHOCTh XMMHYECKHUX PEaKINi C TOMOIIbI0 XUMUYECKUX YPaBHEHUH;
® BBIYHCIATH OTHOCHTEIBHYIO MOJIEKYJSPHYIO M MOJSIPHYIO MAacChl BEIIECTB, a TaKke
MacCOBYIO JIOJI0 XUMHUYECKOTO JIEMEHTa B COCTMHECHUSX;
® CpaBHHUBATH 10 COCTaBY OKCHJIbI, OCHOBAHUS, KUCIOTHI, COJIH;
e KiaccU(PHUIMPOBATH OKCHUJIBI U OCHOBAHUS MO CBOMCTBAM, KHCIOTHI ¥ COJIH — IO COCTaBY;
® OMUCHIBaTh COCTaB, CBOMCTBA M 3HAau€HUE (B MPUPOJE M MPAKTUUYECKON NeATeIbHOCTU
YeJI0BeKa) MPOCTHIX BEIIECTB — KUCIOPOJIa M BOJIOPO/IA;
® J/1aBaTh CpPAaBHUTEIBHYIO XapaKTEPUCTHKY XHUMHUYECKUX OJIIEMEHTOB U Ba)KHEHIIMX
COEJMHEHUH €CTECTBEHHBIX CEMEICTB IIETOYHBIX METAJUIOB U FaJIOTE€HOB;
® I10JIb30BaThCs Ta0OPATOPHBIM 000PYIOBAaHUEM M XMMHUYECKOW TIOCY/I0M;
® TPOBOAMTH HECIOXHBIE XUMHYECKHE OTBITHI W HAOIIOJCHHUS 32 W3MEHEHHEM CBOICTB
BEIIECTB B IPOIECCe WX MPEBpAICHHIA; COOTIOaTh MpaBHUia TEXHUKH O€30MacHOCTH TpH
MPOBEJICHIH HAOIIOICHUN U OTIBITOB;
® pa3iIMyaTh SKCIEPHUMEHTAIHFHO KHCIOTHI U IIENIOYH, TOIb3YsACh WHANKATOPAMH;, OCO3HATh
HEO0OXOIMMOCTh COOTIOZICHUST Mep 0€30MMacCHOCTH TTPH OOPAIICHUH ¢ KUCIOTAMHU U IEJI0YaMHU.
BBIYCKHUK noayuum 03MO0ACHOCIb HAYYUMbCA.
eTPaMOTHO 00pAaIaThCs C BEMIECTBAMU B MIOBCETHEBHOW YKHU3HH;
®0CO3HaBaTh HEOOXOAUMOCTb COOJIOJICHHS MPABUJ FKOJIOTMYECKH O€30MacHOr0 MOBEIECHUS
B OKPY’Karoler IPUPOIHOMN CpEIE;
®IIOHMMAaTh CMBICI M HEOOXOJWMOCTh COOJIOACHUS TPEANUCAHUN, MpeIaraéMblX B
WHCTPYKIHSX 10 MCITOJIB30BAHMIO JIEKAPCTB, CPEJCTB OBITOBON XUMUH U JIP.;
®UCIIOJIb30BAaTh  MPUOOPETEHHBIE  KIIOUEBHIE  KOMIETEHTHOCTH TIPU  BBINOJHEHUHU
UCCIIEIOBATENIbCKUX IPOEKTOB IO M3YYEHHIO CBOWMCTB, CIIOCOOOB IMOJNYyYeHHUS U
pacro3HaBaHHs BEIIECTB;



.paSBI/IBaTI: KOMMyHI/IKaTI/IBHYIO KOMIICTCHTHOCTBD, I/ICHOJIBBYH Cpe,Z[CTBa yCTHOFO )41
MMUCBbMEHHOTO OOIIEHUsI, TPOSBIISITh TOTOBHOCTh K YBOKCHHIO MHOW TOYKHM 3pPEHUS TIPH
00CYKJICHUH PE3YJIbTATOB BBITOJIHEHHON paOOTHI;

®00BCKTUBHO OIICHMBATh HWH(MOpPMAIMIO O BEIIECTBAX M XUMHUYECKHX IIpOleccax,
KPUTHYECKH OTHOCHUTHCS K TICEBIOHAYYHOW HH(OpMaIuu, HET0OPOCOBECTHOM peKiIame,
Kacaroueicst uCIoJIb30BaHUs PA3IMYHBIX BEILECTB.

Iepuoauyeckuii 3aK0H M MEPUOANYECKASI CHCTEMA XUMUYeCKHUX dJjiemenToB . U.
MenpgeneeBa. CTpoeHue BellecTBa.
BrInTyCKHUK Hayuumcs.
L] KJIaCCI/I(i)I/II_II/IpOBaTL XUMHNYCCKHUEC JJICEMCHTHI Ha MCTaJlJIbl, HEMCTAJJIbI, 3JICMCHTBI, OKCHU/bI
U THAPOKCUIBI KOTOPBIX aM(pOTEPHbI, 1 WHEPTHBIC JIEMEHTHI (Ta3bl) A OCO3HAHUS BAXKHOCTH
YHOPSIIOYCHHOCTH HAYYHBIX 3HAHHM;

. pacKkpbIBaTh CMbICI ITepuoanyeckoro 3akona /[.1. Menneneesa;

° OTKCHIBATH U XapaKTEPU30BATh TAOIMUHYIO0 (POPMY MEPHOIMUECKON CUCTEMbBI XUMHUYECKUX
3JIEMEHTOB;

o XapaKTepu30BaTh COCTaB AaTOMHBIX SJIEP W paclpelelieHHe Yuciaa SJICKTPOHOB IO

QJICKTPOHHBIM CJIOAM aTOMOB XHUMHYCCKHX OJJICMCHTOB MaJlblX IICPUOOOB HepHOHquCKOﬁ
CHUCTCMBI, a TAKXKEC KaJIUsg U KaJIbIIUs,

o pa3ianyaTh BHJbl XUMUYECKOW CBSI3U: MOHHYIO, KOBAJICHTHYIO IOJIIPHYIO, KOBAJICHTHYIO
HETOJISIPHYIO U METAJUINYECKYIO;

o n300pakaTh 3JEKTPOHHbIE (OPMYJIbI BELIECTB, O0OPA30BAHHBIX XMMHUYECKMMHU CBS3SIMU
pa3HOro BUAA;

. BBISIBIIATH 3aBUCUMOCTBH CBOMCTB BELIECTBA OT CTPOEHUS €r0 KPUCTAILNIMYECKON PELIETKH
(noHHOM, aTOMHO¥, MOJICKYJISIPHOM, METAJUTMIECKON );

o XapaKTepU30BaTh XUMHUYECKHE DJIEMEHTBl M HX COCIMHEHUS HAa OCHOBE IIOJIOXKCHUS
3JIEMEHTOB B MEPHOAMUYECKON CHCTEME U 0COOEHHOCTEH CTPOEHUS UX aTOMOB;

. ONMUCBHIBATh OCHOBHBIE NPEeANnoOChbUIKM OTKpbITUA JI.JI. MeHnneneeBbIM IEepHOIHYECKOrO

3aKOHa H HGpPIOI[PI'—ICCKOfI CHUCTCEMBbI XHUMHYCCKHX OJICMCHTOB U MHOFOO6pa3HYIO HAay4YHYIO
ACATCIIbBHOCTb YYCHOT'O;

. XapaKkTepU30BaTh HAYYHOE U MHUPOBO33PEHUYECKOE 3HAYCHHE IMEPUOJIMYECKOTO 3aKOHA U
MEPUOINYECKON CUCTEMBbI XUMHYECKUX 31eMeHToB J[.M. Menaeneena;
° OCO3HaBaTh HAy4YHBIE OTKPBITUS KakK pe3yidbTaT JUIUTEIbHBIX HaOJIOEHUHN, OMBITOB,

HAy4YHOU MOJIEMUKH, TPEOJOJIEHUS TPYTHOCTEH U COMHEHUH.
BBIyCKHUK nonyuum 603mO04CHOCIb HAYYUMbCSL:

o OCO3HABATh 3HAUEHUE TEOPETUUECKUX 3HAHUN JUI TPAKTUUECKON JESITEIbHOCTH YEIOBEKA;

o OTNMCHIBATh U3yUYEHHBIE OOBEKTHI KaK CUCTEMbI, IPUMEHSS JIOTUKY CUCTEMHOTO aHAJIN3a;

o IPUMEHSTh 3HAHUS O 3aKOHOMEPHOCTSAX MEPUOINYECKON CUCTEMBI XUMHUUECKHUX 3JIEMEHTOB
U1 OOBSCHEHUS U MPEABUICHUS CBONCTB KOHKPETHBIX BEIIECTB;

o pa3BuUBaTh WH(POPMAIMOHHYI0 KOMIIETEHTHOCTh ITOCPEACTBOM YIJIyOJIeHUs] 3HaHUH 00

HUCTOPUU CTAHOBJICHUA XUMHUYECKOU HAayKH, €€ OCHOBHBIX HOHHTHﬁ, NepuoaANICCKOro 3aKkOHa Kak
OJHOI'o u3 BaKHEHUIIINX 3aKOHOB ImpupoAbl, a TAaKXKE O COBPCMCHHBIX IOOCTHIXCHUAX HAYKH U
TCXHHUKU.

MHoroo0pa3ne XuMH4eCKMX peaKkuuid.
BeIlTyCKHUK Hayuumcs.

L4 O0OBSCHATH CYTb XUMHUYCCKUX TTPOILIECCOB,
L4 Ha3bIBATh ITPU3HAKU U YCJIOBUS NPOTCKAHUA XUMHUYCCKUX peaKHHﬁ;
L4 YCTaHABJIMBATL TMPUHAIJICKHOCTD XUMHUYECKOH pCaknuu K OINPCACIICHHOMY THIIY IIO

OJTHOMY U3 KJIaCCH(DPUIIMPOBAHHBIX IPU3HAKOB!
1) mo uMcily M COCTaBy HCXOJHBIX BEHIECTB M MPOIYKTOB pPEAKUUU (PEAKIUU COETUHEHUS,
pasNoKeHus, 3aMeIeHUs 1 0OMeHa),



2) 1O BBICIICHUIO WU  TMOIJIOHICHUIO  TEIUIOTHl  (peakIuu  SK30TEPMUUYECKHE U
SHJOTEPMUUYECKHE);

3) 1m0 U3MEHEHWIO CTEMeHEeW OKMUCICHUS XUMHUYECKHX JJIEMEHTOB  (OKUCIHUTENIbHO-
BOCCTAaHOBUTEJIbHbBIC PEAKIINHN);

4) mo oOpaTuMoCTH Tpolecca (peakiuu o0paTuMbie U HeoOpaTHUMEIE),

o Ha3bIBaTh (PAKTOPHI, BIUAIOLINE HA CKOPOCTh XMMUYECKUX peaKiuii;
° Ha3bIBaThb (l)aKTOpBI, BJIMAIOIIMEC HA CMCHICHUC XUMHNYCCKOI'O paBHOBECUA,
. COCTABJIAITh YPABHEHUs HIIEKTPOJIUTUYECKON IHUCCOLMALMUA KUCIOT, LIEJIOYEH, COJICH;

IOJIHBIC KW COKPAIICHHBIC HMOHHBIC YPAaBHCHUA peaKuHﬁ 06MeHa; YpaBHCHHA OKHCIWUTCIIBHO -
BOCCTAaHOBUTCIIBHBIX peaKHHﬁ;

° MPOTHO3UPOBATH MPOAYKTH XUMHUECKUX PEaKIHii mo GpopmyraM / Ha3BaHUSIM HCXOIHBIX
BEIIECTB; OMPEIEIATh HCXOIHBIC BEMIECTBA 1O (hopMyJiaM / Ha3BaHUSM MIPOYKTOB PEAKIUY;

° COCTaBJISITh YPABHEHUS PEAKIIUH, COOTBETCTBYIOIIUX IOCIICIOBATEIHLHOCTH (IICTIOYKE))
MPEBPAIICHUH HEOPTaHUYECKUX BEIIECTB PAa3IMYHBIX KJIACCOB;

° BBISIBJISITh B IPOILIECCE SKCIIEPUMEHTA IMPU3HAKH, CBUICTEIBCTBYIOIIUE O MPOTEKAHWUU
XMMHYECKON PEaKIInu;

° TOTOBUTBH PACTBOPHI C OMPEACICHHON MAaCCOBOM J10J1€i paCTBOPEHHOT'O BEILIECTBA;

° ONPEACIISTh XapakTep CpPeAbl BOIHBIX PACTBOPOB KHCJIOT M LIEJIOYEH MO HW3MEHEHUIO
OKpAaCK! MHJIUKATOPOB;

° MPOBOJUTh KaYE€CTBEHHBIC PEAKIMH, MOJTBEPKIAIOIIME HAJIUYMUE B BOJHBIX pacTBOpax

BCIICCTB OTACJ/IbHBIX KaATUOHOB 1 aHHMOHOB.
BI)IHYCKHI/IK NOAYYUNM BOZMONCHOCIb HAYYUMBCA.

. COCTaBJIATh MOJIEKYJISIPHBIC U IIOJHBIC MOHHBIC YPAaBHEHHUS I10 COKPALIECHHBIM HMOHHBIM
YPaBHEHUSM;

. IIPUBOJUTH IIPUMEPBI PEAKLIM, TOATBEP/KAAIOIINX CYLIECTBOBAHNE B3aUMOCBSI3H MEKIY
OCHOBHBIMH KJIACCAMM HEOPTAHUYECKUX BEIIECTB;

. MIPOTHO3UPOBATh pe3yiabTaThl BO3JACHCTBHUA pPa3MYHbIX (HAKTOPOB HA CKOPOCTh
XUMHUYECKOHN PEAKIUU;

. MIPOrHO3UPOBATh PE3yJAbTaThl BO3JAEHUCTBUS pa3IMYHbIX (PAKTOPOB Ha CMEIIECHUE

XUMHUYECKOTO PAaBHOBECHS.
MHoroo0pa3sue BeleCTB.
BeIlTyCKHUK Hayuumcs:

° ONpeNensaTh MPUHAMJIEKHOCTh HEOPraHWYECKHX BEUIECTB K OJHOMY W3 HM3YYEHHBIX
KJIACCOB/TPYIII: METAJIJIBI U HEMETAJIJIbI, OKCUJIbI, OCHOBAHUSI, KUCJIOTHI, COJIH;

. COCTaBJIATH (POPMYIBI BEIIECTB MO UX HA3BaHUSIM;

° ONpPEEATh BaJIECHTHOCTh M CTETIEHb OKUCJICHHS JIEMEHTOB B BEILIECTBAX;

° COCTaBIATh (OPMYINBI HEOPraHUYECKHX COEIWHEHUN MO BaJCHTHOCTSM M CTEMEHSIM

OKUCJICHHUS DJIEMEHTOB, a TaKXKe 3apsJaM MOHOB, YKa3aHHBIM B Ta0JIUIlE PACTBOPUMOCTH KHUCIIOT,
OCHOBAHMI U COJICH;

. OOBSICHSTH 3aKOHOMEPHOCTH U3MEHEHUS (PU3NYECKUX M XUMHUUYECKUX CBOMCTB MPOCTBIX
BEIIECTB U UX BBICHINX OKCUAOB, 00pa30BaHHBIX JIEMEHTaMU BTOPOTO M TPETHETO MEPHUOJIOB;

. Ha3bIBaTh OOIME XMMUYECKUE CBOWCTBA, XapaKTEPHBIC JJISi TPYIIT OKCUIOB: KUCIOTHBIX,
OCHOBHBIX, aM(OTEPHBIX.

. Ha3bIBaTh OOIINE XMMHYECKHUE CBOMCTBA, XapaKTepHBIC I KaXKIOTO KJIacca BEIIECTB;

. MPUBOAUTH  TPUMEPHl  pEaKIHil, TOATBEPKIAIONIUX  XHUMHYECKHE  CBOWCTBA
HEOPraHWYECKUX BEIIECTB: OKCHIO0B, KUCIIOT, OCHOBAHHUM U COJIEH;

. OMpPENEATh BEIIECTBO — OKUCIHTENb U BEIIECTBO — BOCCTAHOBUTENb B OKUCIUTENBHO —
BOCCTAHOBUTEJIBHBIX PEAKILIUSIX;

. COCTaBJISITH DJICKTPOHHBIN OajlaHC MO MPE/IOKEHHBIM CXeMaM PeaKITuii;

. MPOBOJIUTH JTAOOPATOPHBIE OIBITHI, MOATBEPHKIAOIINE XUMUIECKIE CBOMCTBA OCHOBHBIX

KJIaCCOB HCOPraHMYCCKHUX BCHICCTB,



o MIPOBOJIUTH JTaOOPATOPHBIE OMBITHI MO MOTYYSCHHUIO U COOMPAHUIO Ta3000pa3HbIX BEIIECTB:
BOJIOPOAA, KHCIOPOJA, YIJIEKUCIOrO Ta3a, aMMHAaKa; COCTAaBIISATh YPAaBHEHUS COOTBETCTBYIOIIMX
peaKuuid.

BBIITyCKHUK TIOTYYUT 803MOMCHOCb HAYYUMBCA:

* IpaMOTHO 00paIaThcs ¢ BEIECTBAMU B TIOBCEHEBHOM KHU3HH,

* 0CO3HABaTh HEOOXOIMMOCTh COOJTIOICHHS TIPABHII SKOJIOTHUECKH O€30I1aCHOTO ITOBEICHUS B
OKpY>Karolle NPUPOIHON CPENE;

* TOHMMaThb CMBICHI W HEOOXOIMMOCTh COONIOJICHMS TPEINHCAHHMHA, MpeaaracMelx B
MHCTPYKLHUSAX 10 UCIIOIB30BAHHUIO JIEKAPCTB, CPEACTB OBITOBOM XUMHH U JIp.;

*  HCHOJB30BaTh MPHOOPETEHHBIE  KIIIOYEBBIC KOMIIETEHTHOCTH HPU  BBITOJHEHUH
UCCIIEIOBATEIbCKUX MPOEKTOB IO M3YYEHHUIO CBOWCTB, CIIOCOOOB IMOJIyUYEHHUS M PAacIO3HABAHUS
BEILIECTB;

* pa3BHBaTh KOMMYHHUKATUBHYIO KOMIIETEHTHOCTb, HWCIONB3ysl CpEACTBa YCTHOH  H
NUCBMEHHOW KOMMYHHUKAIlMM TIpH pabdoTe ¢ TeKCTaMu Y4YeOHWKAa U JONOJIHUTEIHHOM
JUTEPaTypOid, CHPAaBOUYHBIMU TaOJIHMIIAMH, MPOSBIATH TOTOBHOCTh K YBAXCHHIO MHOW TOUYKU
3pEHUs IPH OOCYKACHUH PE3YIIHTATOB BHITIOJIHEHHOW PaOOTHI;

* 00BEKTUBHO OLIEHUBATh HH()OPMAIIMIO O BEIIECTBAX M XUMUYECKHUX IPOIEeccax, KpUTHYECKH
OTHOCHUTBCS K TIICEBAOHAYYyHOH WH(pOpPMALUK, HEJOOPOCOBECTHOH peKiame, Kacarollencs
UCTIOJIB30BAaHUS PA3JIMYHBIX BEUIECTB.

* OCO3HABaTh 3HAYCHHUE TEOPETUUCCKUX 3HAHUH JIIsl TPAKTHUECKOU JeSITeIbHOCTH YeJI0BEKa;

* ONUCBHIBATh U3yYEHHBIC OOBEKTHI KAK CUCTEMBI, IPUMEHSS JIOTHKY CHCTEMHOTO aHAIIN3a;

* IPUMEHSATH 3HAHUS O 3aKOHOMEPHOCTSX MEPUOAMYECKON CUCTEMBbI XHMHUYECKHX 3JIEMEHTOB
JU1s1 OOBSICHEHUS U TIPEJIBUICHHS CBOMCTB KOHKPETHBIX BEIIECTB;

* pa3BuBaTh WH(MOPMAIMOHHYI0 KOMIETEHTHOCTh MOCPEICTBOM YIITYOJICHHsSI 3HAHHHA 00
UCTOPHH CTAHOBIICHUSI XUMHUYECKOI HayKH, €€ OCHOBHBIX IOHATHUI, NEPUOANIECKOTO 3aKOHA KaK
OJTHOTO W3 BAKHEHWIIMX 3aKOHOB NPHUPOJBI, & TAKXKE O COBPEMEHHBIX JOCTHKCHHAX HAYKU U
TEXHUKU.

* COCTaBIISITh MOJICKYJSIPHBIE W TIOJHBIE MOHHBIC YpPaBHEHHS 1O COKpAIIEHHBIM HOHHBIM
YpaBHEHUSM;

* IPUBOJUTH TMPHUMEPHI PEAKIIHiA, MOATBEPKIAIONINX CYIIECTBOBAHUE B3aMMOCBSI3U MEXKIY
OCHOBHBIMH KJIACCAMU HEOPTraHMYECKUX BEIIECTB;

* MPOTHO3MPOBATH PE3YNBTATHl BO3JEHCTBUS PA3IMYHBIX (DAKTOPOB HA M3MEHEHHE CKOPOCTH
XUMHUYECKON peakiui;

* TMPOTHO3MPOBATH PE3YNbTAaThl BO3ACUCTBUS PA3IUYHBIX (AKTOPOB Ha CMEIIECHHUE
XUMHUYECKOTO paBHOBECHSI.

* IPOrHO3UPOBATh XMMUYECKHE CBOWCTBA BEIIECTB HA OCHOBE UX COCTaBa M CTPOCHUS;

*  TPOrHO3UPOBaTh  CIIOCOOHOCTh  BEUIECTBA  NPOSBIATH  OKUCIUTEIbHBIE MU
BOCCTAHOBUTEIIbHBIE CBOMCTBA C YYETOM CTENEHEW OKHCJICHHsS JJIEMEHTOB, BXOJAIINX B €ro
COCTaB;

* BEISIBJIATH CYIIECTBOBAHHE TE€HETHUECKOW B3aUMOCBSI3M MEXK/TY BEIIECTBAMH B PSIY: TIPOCTOE
BEIIIECTBO — OKCHUJ — T'HJIPOKCU — COJIb;

* OpPraHW30BBIBATh, MPOBOJINUTH YUCHHUECKUE TPOCKTHI TI0 HCCIICOBAHUIO CBOWCTB BEIIECTB,
UMEIOIMX BXXHOE MPAKTHUECKOE 3HAUECHUE.

2. Conep:xanue yue0HOro nmpeamera « Xumus». Pacnpenenenue cogep:kanus mo Kjiaccam:
8 kuracc.
Pasgen 1. OcHOBHbIe MNOHATHSA XUMHHM (YPOBeHb AaTOMHO-MOJIEKYJISPHBIX
npejacraBJjeHuil) 54 yaca.
IIpeamer xumun. XUMHS KaK 4YacThb €CTECTBO3HaHuWsA. BemectBa M ux cBoicTBa. YmcThle
BEIIECTBA M CMecH. MeToabl MO3HAHUS B XHMMHUH: HaOIIOJEHHE, SKcrepuMeHT. llpuemsl
6e3omacHoi paboThI ¢ 000pyIOBaHHEM | BemecTBaMu. CTpoeHue TiaMeHu. YnucThie BelecTBa u



cmecu. CrocoObl  OYMCTKH  BEIIECTB: OTCTaWBaHWe, (UIBTPOBaHWE, BBHIMAPUBAHUE,
KpUCTAJUIM3alus, JUCTILIANNAS. PU3NUECKUE U XUMUYECKHUE SBJICHUS. XUMHYECKUE PEAKIUU.
[Ipu3Haku XMMUYECKUX PEAKIUN U YCIIOBUSI BO3HUKHOBEHUS U TEUCHUS XMMHUYECKUX PEAKIUH.
ATOMBI, MOJIEKYJBl W HOHBI. BelectBa MOJIEKYJISPHOTO W HEMOJIEKYJISIPHOTO CTPOEHHS.
Kpucranmnuaeckne u amopdubeie BemecTBa. Kpuctammmdeckne pemieTKd: WOHHAs, aTOMHAs U
MosiekyiisipHas. [IpocTele M ClIOKHBIE BellecTBa. XUMHUYECKHM 3JeMeHT. Meramibl u
HeMeTasulbl. ATOMHasi eAMHUIA Macchl. OTHOCUTENIbHAsL aTOMHAsi Macca. SI3bIK XUMUU. 3HAKU
XUMHYECKHX DJIEMEHTOB. 3aKOH IIOCTOSHCTBAa COCTaBa BeEIIEeCTBA. XHUMUYECKUE (POPMYIIBL.
OtHocuTenbHasi MOJEKyIsipHas Macca. KadecTBEHHBIM M KOJMYECTBEHHBI COCTaB BEIIECTBA.
Boruncnenus mo xumuueckuM ¢opmyiaMm. MaccoBas 10t XMMHUUYECKOTO AJIEMEHTAa B CII0)KHOM
BeIlleCTBE. BajJeHTHOCTh XUMHUYECKHUX 3JIeMEHTOB. OmnpeereHue BaJIEHTHOCTH 3JEMEHTOB IO
dbopmynam OuHapHbIX coeauHeHuid. CocTaBaeHre XUMUUYECKUX (OpMYIl OMHAPHBIX COCTUHEHHIA
M0 BaJICHTHOCTH. ATOMHO-MOJIEKYJIIPHOE YUY€HUE. 3aKOH COXPAHEHHS Macchl BenlecTB. JKU3Hb u
nearenbHocTh M.B. JlomMoHocoBa. Xumudeckue ypaBHEHHs. THUMBI XUMUYECKUX pPEaKIIMil.
Kucnopon. Haxoxnenne B mnpupoge. I[lomydyenme kucinopoma B JabopaTopur U
MPOMBINUIEHHOCTH. DPU3MYecKHe M XMMHYECKHE CBOMCTBa Kuciaopoaa. I'openue. OKcuibl.
[Ipumenenue kuciopona. KpyroBopor kucimopona B npupoje. O30H, aIOTPOIUs KUCIOPOJa.
Bozayx u ero cocraB. 3amura atMocepHOTO BO3/lyxa OT 3arpsisHeHuil. Bonoposa. Haxoxnenue
B mpupone. llomydeHwe Bojopona B JIAOOpATOPUU W MPOMBINLIICHHOCTH. Du3ndeckue u
XUMHYECKHE CBOMCTBA BOJIOpoaa. Bogopoa — BocctanoBUTEIb. Mephl 6€30MacHOCTH MpHU paboTe
¢ BopopoaoM. IIpumenenue Bogopona.Boga. Metonbl onpeneneHusi cocTaBa BOJAbl — aHAIU3 U
cunte3. dusznueckue cBoicTBa Bojbl. Boga B mpupoe u crnocoObl e OUYUCTKU. A3paliysi BOJbI.
Xumuueckue cBoiictBa BoAabl. [Ipumenenune Boabel. Boma — pactBopurens. PactBopumocTh
BEILLECTB B Boje. MaccoBasi J0Jji1 pacTBOPEHHOTO BemlecTBa. KoinuecTBEeHHbIE OTHOIICHHS B
xumuu. KomnuectBo BemectBa. Monb. Momsiprast macca. 3akoH ABorazipo. MoJisipHbiil 00beM
ra3oB. OTHOCUTENbHAs MJIOTHOCTh Ta3oB. OOBbEMHBbIE OTHOLICHHS Ta30B MPH XUMHUYECKUX
peaKkIusx.

Baxneiiimue kiaccel HeEOpraHWYecKuX coeAuHeHuid. OKCHIBI: COCTaB, KIacCU(pUKAIIUAL.
OcHOBHBIE W KHUCIOTHBIE OKcuabl. HomeHknaTypa okcumoB. DPuznueckue M XUMHYECKUE
CBOICTBa, MOJy4YeHHE M MpUMeHeHue OKcuAoB. ['mapokcunbl. Kiaccuduxarus rugpokcuaos.
OcnoBanus. Coctas. lllenoun u HepacTBopuMble ocHOBaHHs. HomeHknaTypa. dusndeckue u
XMMHUYECKHE CBOMCTBA OCHOBaHMM. Peakuus HeurTpanmusauuu. IlonydyeHue u npuMeHEHHE
ocHoBaHuM. AmdorepHble okcuabl U ruapokcunabl. Kucnortsl. CocraB. Knaccudukanus.
Homenknarypa. ®uszndyeckue M XUMHUYECKUE CBOWMCTBA KHUCIOT.  BBITECHUTENBHBIN psf
metaioB. Conu. CocraB. Knaccuduxanus. Homenknatypa. ®usnyeckue CBOWCTBa CoJIEH.
PactBopuMocTh coneil B Boje. Xumuueckue cBOMCTBa coiieil. CrocoObl MOJTy4eHUs: COJeH.
[Ipumenenue comeil. ['eHeTnueckas CBsI3b MEXKIYy OCHOBHBIMH KJIaCCAMH HEOPTaHWYECKUX
COEIMHECHUM.

JemoncTpanuu. O3HakoMJIeHHE € oOpa3lamMu MPOCThIX M CJIOXKHBIX BemecTB. CrocoObl
OYUCTKHU BEIECTB: KpUCTAJIN3aLIUs, JUCTUIUISILINS, xpomatorpadus. OnbITHI,
MOATBEPKIAIOIINE 3aKOH COXpaHEHUs1 Macchl BemiecTB. [lomydenne m coOupaHue KHCIOpOaa
METO/IOM BBITECHEHMS BO3/yXa U BoJbl. Onpenenenue cocrtaBa Bo3ayxa. Koanexyuu Ilonyuenue
Bojlopojaa B ammapare Kuma, mpoBepka BOJOpOJia Ha YHUCTOTY, TOPEHHUE BOAOPOJA, COOMpaHUe
BOJZIOPO/Ia METOJOM BBITECHEHHUS BO3/yXa M BOJbl. AHaNU3 BoJbl. CHHTE3 BO/ABI. 3HAKOMCTBO C
oOpasmamMu OKCHJIOB, KHCJIOT, OCHOBaHWUW u cojed. HeWrpanuzanus meEnodun KUCITOTOW B
MPUCYTCTBUU UHANKATOPA.

JlabopaTopHble onbIThl. PaccMOTpeHHE BEIIECTB ¢ pa3sIUYHBIMU (U3UYECKUMHU CBOWCTBAMH.
Paznenenne cmecu ¢ momomibi0 Maraurta. [Ipumepsl (QU3NYECKUX M XUMUYECKHUX SIBIICHUM.
Peakuu, wWUTIOCTpUPYIOIIME OCHOBHBIE NPH3HAKK XapaKTEPHBIX peaknuu. PaznoxeHue
ocHoBHOro kapOonata meau (ll). Peakius 3amemenuss memu xene3oM. O3HaKOMIIEHUE C
obpasmamu  okcuzmoB. BzammopeiictBue Bomopoma ¢ okcugom  wmeau  (I1).OmbiThl,
MOATBEPKIAIOIINE XUMUYECKUE CBOMCTBA KUCIIOT, OCHOBaHUU.



IIpakT4yeckune padoThI
[IpaBuna TexHWKW Oe30mMacHOCTH MpU PaboTe B XHUMHYECKOM KaOmHeTe. O3HAaKOMIIEHHE C
1a00paTOPHBIM 000PYIOBAaHUEM.
o Ouncrka 3arpA3HEHHOM moBapeHHOM coyiv. [lomydyeHue W CBOWCTBAa KHCJIOpOJA.
Ilonyyenue BogOpoJa M H3Yy4EHHE €ro CBOWCTB. I[IpuroroBieHue pacTBOpPOB COJEH C
OnpeIeEHHON MacCOBOM J10JIE paCTBOPEHHOTO BEIIECTBA.
. Pemenne skcnepuMeHTaNbHBIX 3a7ad N0 TeMe «OCHOBHBIE KIIACChl HEOPraHMYECKHX
COCTUHEHUNY.
PacyerHble 3a1aun:
Bbruncnenre OTHOCUTENIBHOM MOJIEKYJISIPHOM Macchl BemlecTBa o Qopmyse. Brruucnenue
MacCOBOW JTOJIM 3JIEMEHTA B XMMHUYECKOM COCIUHEHHMHU. YCTaHOBIIEHHE MPOCTEeHIIei (hopMyItbl
BEILECTBA [10 MACCOBBIM JIOJISIM 3JIEMEHTOB.
Haxoxnenne maccoBOM J0JIM pacTBOPEHHOIO BELIECTBA B pPAcTBOpe. BrlumcieHue Maccsl
PacTBOPEHHOT'O BELIECTBA U BObI JJIsl IPUTOTOBIICHHS PACTBOPA ONPEACIEHHOW KOHIEHTPALMH.
OOBEMHBIC OTHOIICHUS Ta30B MPU XUMUYECKUX PEAKIUX.
Bbruncnenus mo XUMUYeCKUM YPaBHEHHSIM MaccChl, 00bEMa U KOJIMUYECTBA BEIIECTBA OJHOTO U3
IPOJAYKTOB PEaKIMH IO Macce MCXOJIHOIO BELIECTBA, OOBbEMY WM KOJUYECTBY BEIECTBA,
COJIEpKAIIETo ONPeAeIEHHYIO J0II0 TPUMECEH.

Paznea 2. Ilepuoauyeckuii 3aK0H ¥ epHOANYECKasi CHCTEMAa XUMHYECKHUX
ajemenToB JI.. MenaeneeBa. Ctpoenune aroma.8 yacon
[lepBbie TONBITKK KiacCHU(PUKAIIMU XUMHUYECKUX d3JeMeHTOB. [loHATHEe O rpymnmax CXOJIHBIX
31eMeHTOB. EcTecTBeHHbIE ceMelcTBa LIENOYHBIX METAJUIOB U rajoreHoB. biaropogHeie rassi.
Ilepnonnueckuit 3axon J[.M1.Menneneesa. [lepuoanueckas cucreMa Kak €CTECTBEHHO — HAYYHOE
KJacCU(pUKalMsi XUMHUECKUX dJIeMEHTOB. TabnuuHas (opma mpeacTtaBieHUs: KiacCHPUKAIUU
XUMUYeCKuX 23yieMeHTOB. CrpykTypa Tabmunbl «llepuoanueckass cucteMa XHUMHUYECKHX
anementoB JI.M. MenzaeneeBa» (kopotkas ¢opma): A- u b- rpynmnsl, nepuoasl. Ousznueckuii
CMBICJI TIOPSIAKOBOTO AJIEMEHTa, HOMepa Meprojia, HoMepa IPYIIIbI (715 2JIEMEHTOB A-TpyII).
CtpoeHue artoma: sIpo W DIEKTpOHHAss o0ojouyka. CocTaB aTOMHBIX SAep: MPOTOHBI U
HelTpoHsbl. M30TOMBI. 3apsa aTOMHOTO sijipa, MacCOBOE YHCIIO, OTHOCUTENIbHAsI aTOMHasi Macca.
CoBpemenHast QOpMYITHPOBKA MOHATHS «XUMUYECKUNA AIEMEHT.
OnekTpoHHas 000JI0UKa aToma: MOHSATHE 00 dHEPreTUYECKOM YPOBHE (3JIEKTPOHHOM CIIOE), €ro
€MKOCTH. 3all0JIHEHUE JIEKTPOHHBIX CJIOEB Y aTOMOB 3JIEMEHTOB IIEPBOIO — TPETHETO MEPUOOB.
CoBpemeHHast pOpMYIHPOBKA MEPUOJUUECKOTO 3aKOHA.
3HaueHue nepuoandeckoro 3akoHa. Hayuneie noctmxenus [[.JMI. MenneneeBa: ucrnpaBieHUE
OTHOCHUTEINIbHBIX AaTOMHBIX MacC, IMpeICKa3aHUe CYIIECTBOBAHUS HEOTKPBITHIX 3JIEMEHTOB,
MEPECTAaHOBKU XMMHUYECKHX 3JIEMEHTOB B NEpHOAMYECKOM cucteMe. JKu3Hb M IeSITeNbHOCTh
J.N. Menneneena.
Hemoncrpauuu: dusznueckue CBOMCTBA IIEIOYHBIX METAUIOB. B3auMoJencTBUE OKCHIOB
HaTpus, MarHusi, ¢ocdopa, cepbl ¢ BOJON, HCCIEAOBAHWE CBOMCTB IMOJYYEHHBIX MPOAYKTOB.
Bzaumopeiicteue Hatpus U Kaius ¢ Bogon. Puznueckue CBOMCTBA rajloreHoB. Bzanmonaeicreue
AITIOMHUHUS C XJIOPOM, OPOMOM U HOAOM.

Pa3nea 3. Ctpoenue BemecTBa. 64acos
ONEKTPOOTPULIATEIBHOCTh XUMHUYECKUX 3JeMEHTOB. OCHOBHBIE BHJIbI XHMHUYECKOW CBSI3U:
KOBAQJICHTHAsI HETOJSIpHAsi, KOBAJICHTHAs MOJIApHasi, HOHHAs. BaleHTHOCTh 3J€EMEHTOB B CBETE
aneKTpoHHOM Teopuu. CreneHb okucieHus. lIpaBuna omnpeneneHus: cTeNeHEH OKHCIECHUS
AJIEMEHTOB.
JMemoncTpanuun: ComnoctaBieHue GU3NKO-XUMHUUECKUX CBOMCTB COCTMHEHHHN C KOBAJICHTHBIMU
Y MOHHBIMH CBSI3SIMH.



9 kaacc.

Pa3znes 1. MHoroo0dpa3ue XuMH4YECKHUX pPeaKIuii.

Knaccupukanuss XUMHYECKMX pEaKIMid: peakIud COCAMHEHUS, DPAa3JIOKCHHS, 3aMELICHHS,
oOMeHa.  OKHUCIHTEIBHO-BOCCTAHOBUTENIbHBIE — peakuuu. OKHCIUTENb, BOCCTAHOBUTEINb,
IIPOLIECChl OKUCIEHMsT U BOCCTaHOBIEHHs. (COCTaBICHHE YPAaBHEHMM OKUCIUTEIBHO -
BOCCTaHOBUTEJIBHBIX PEaKIHii ¢ TOMOIIBIO0 METO/1a JIEKTPOHHOT 0 OaaHca.

TennoBble 3 (GEeKThl XUMUYECKHX peakUuil. DK30TePMUUYECKHE W DHIOTEPMUYECKHE PEaKLUU.
TepMoxumuueckne ypaBHEHHsA. PacueTsl 1O TEpMOXMMHMYECKHM YypaBHEHMsM. CKOpOCTh
XUMUYECKHUX peakuuid. PaKkTopsl, BIUSAIOIIKME HA CKOPOCTh XUMUYECKUX PEaKIIUM.
[lepBoHauanpHOE mpeacTaBieHue o karanuse. OOparumele peakuuu. [loHATHE O XMMHUYECKOM
PaBHOBECHHU.

XUMUYECKUE PEAaKIMHM B BOJHBIX PACTBOPAX. JJIEKTPOJIMTHI M HEIIEKTPOIUTHI. MOHBI.
Karnons! u anuoHsl. ['uapaTHas Teopus pacTBOPOB. DIEKTPOIUTUYECKAs JUCCOLUALUS KUCIIOT,
ocHoBaHui U cosieid. Cnalble W cuiibHble AMeKTponuThl. CreneHp aucconuanuu. CreneHb
quccouuanuu. Peaknuym MOHHOTO oOMeHa. YCIOBHS TEUYEHMsI peakluid MOHHOro oOMEHa /0
KOHIIa. XMMHUYECKHE CBOWCTBA OCHOBHBIX KJIACCOB HEOPraHWYECKHMX COEAMHEHHH B CBETE
IPEJICTAaBICHUA 00 3JIEKTPOJIUTUYECKOW IHUCCOLMALMU U OKHUCIUTEIbHO-BOCCTAHOBUTEIBHBIX
peakuui. [lonsaTre o TuapOIN3€E CONEH.

Hemoncrpauuu: [Iprmepsl 3K30- U SHIAOTEPMUYECKUX PEAKIIHIA.

B3aumopeicTBie IMHKA C COJITHOM M YKCYCHOM KHCI0TOH. B3anMonelicTBue rpaHyIMpoOBaHHOTO
[MHKA U IIMHKOBOMW MBLIM C COJISIHOM KucioTod. B3zaumoneiictBue oxcuna menu (II) ¢ cepnoit
KHCJIOTOHM pa3HOM KOHLIEHTPALMK IIPH Pa3HbIX TEMIEPATypax.

I'openue yriisi B KOHLIGHTPUPOBAHHOM a30THOM KucioTe. l'opeHue cepel B PacIUIaBICHHOU
CEJINTPE.

HcnplTaHne pacTBOPOB BEIIECTB HA AJIEKTPUYECKYIO IPOBOJUMOCTb. JIBU)KEHUE HOHOB B
JIEKTPUUYECKOM I10JIE.

IIpakTuyeckue padorpi: M3yueHne BIUSHUS yCIOBUM NMPOBENEHNS XUMUUECKON peakliuy Ha e€
CKOPOCTb.

Pemienne skcnepuMeHTanbHBIX 3a1ad mo Teme «CBONCTBAa KHUCIOT, COJIEM M OCHOBAHMM Kak
IIEKTPOJINTOBY

JlabopaTopHble onbIThI: Peakiin oOMeHa MeX /1y pacCTBOpaMU 3JIEKTPOJIUTOB

Pacuyernbie 3anqaun: BorurcieHus no TEpMOXUMHUYECKUM YPAaBHEHUSAM PEAKIIMH.

Paznen 2. Muoroo6pa3ue BeuiecTs.

Hemerannel. TI'anorensl. IlonoxkeHne B NEPUOAMYECKONM CUCTEME XHMHUYECKUX
AIIEMEHTOB, CTpoeHHe ux aToMoB. Haxoxzaenue B mnpupose. duznueckue M XUMUYECKHE
cBoiicTBa rajoreHos. [lonydyenue u npumeHeHune rajnoreHoB. Xiop. PU3n4ecKre U XUMUYECKUE
cBoricTtBa xJyopa. IIpumenenne xmopa. Xnoposomopon. dusmyeckue cpoicTBa. [lomydenue.
ConsiaHast kuciora u €€ conu. KauecTBeHHas peakuusi Ha XJIOpUI-MOHBI. Pacro3HaBaHue
XJIOPUI0B, OPOMHIOB, HOAUIOB.

Kucnopon u cepa. [lonoxenue kucnopona u cepsl B IICXD, ctpoenune ux atomos. Cepa.
Amnotponust cepbl. dusnueckue U XUMHYECKHe cBoWcTBa. HaxoxaeHue B mpupoe.
ITpumenenne cepol. CepoBomopon. CepoBomopoaHas Kuciota U ee cond. KauecTBeHHas
peakiusi Ha cyiabdua-uoHel. Oxcun cepol (IV). ®dusnueckue M XUMHUYECKHE CBOWCTBA.
[Tpumenenue. CepHuctas kuciora 1 ee conu. KauectBenHas peakius Ha cynbpuT-HoHbBL. OKCUA
cepol (V). CepHas xucimoTa. XUMHUYECKHE CBOMCTBAa pa30aBIICHHOW W KOHIIEHTPUPOBAHHOU
cepHoii kucioThl. KauecTBeHHAs peakuys Ha Cynb(aT-uoHbl. XUMHUUECKUE peaKIiy, JeKallrue B
OCHOBE MOJIyYEHHsI CEPHOM KHUCIIOTHI B IPOMBIIIIIEHHOCTH. [I[prMeHeHe CepHON KUCITOTHI.

A3or u (ocdop. Ilonoxenue azora u ¢ochopa B IICXD, crpoeHue mx aToMoB. A30T,
buznyeckue 1 XUMHUYEeCKHe CBOMCTBA, MOJIy4YeHHe U puMeHeHne. KpyroBopor a3oTa B mpupoze.
AmMmuak: ¢u3NYecKkue U XUMHUYECKHE CBOWCTBA, MoJydyeHHe W npuMeHeHue. Comu aMMOHMSL.
A30THasi KucjaoTa W ee cBoicTBa. OKHUCIUTEIbHBIE CBOWCTBA a30THOW KHUCHOTHL [lomydenue
A30THOM KHUCIOTHI B JabopaTopuy. XHWMHUYECKHE PEAKIMU, JIeKAIIWe B OCHOBE IOIYYEHUS



A30THOW KHCIOTBI B IIPOMBINUIEHHOCTH. IlpuMeHenue a3otHoi kuciorel. Coiau a30THON
KHCJIOTBI M UX IPUMEHEHHE. A30THbIE y100pEHUs.
®ochop. Amnorporus dochopa. dPusznyeckue W XumMHUeckue cBoicTBa (ocdopa. Oxkcun
docdopa (V). Oprodochopnas kucinora u ee conu. PochopHbie yIOOpEHHUS.
VYraepon u kpemumii. Ilonoxenue yrimepona u kpemuus B [ICXD, crpoeHue uUx aTomoB.
Yriepoa. Amnorponus yriaepoja. Pu3ndeckne 1 XUuMHUYECKUE CBOMCTBA yriepoaa. AacopOrus.
VYrapubelii ra3, cBoiictBa M (DU3MOIIOTMYECKOE [EHCTBUE HAa OpraHu3M. YTJICKUCIBIA Ta3.
VYronpHas Kuciota U ee coiu. KauecTBeHHble peakuuuM Ha KapOoHaT-MOHBL. Kpyroropor
yriaepoaa B npupoae. OpraHndeckue CoeIMHEHNs yriepoa.
Kpemunii. Oxcup kpemuus (4). Kpemuueas kuciora u ee cod. Cmexkno. Llemenm.
Meramiabl. [lonoxenue weramoB B [ICXD JI.M.MengeneeBa, CTpoeHHE HX aTOMOB.
Meranmnnueckas cBsa3b. (Dusnueckne CBOMCTBA METAJUIOB. Psj  akTUBHOCTH  METaJUIOB.
Xumuueckue cBoricTBa MetamuioB. OOmme crnocoObl moxydeHus: MetauioB. CIutaBbl METaIoB.
[Ilenouynsle MeTaisl. [lonokeHHe MENOYHBIX METAUIOB B NIEPUOJUYECKON CUCTEME, CTPOCHUE
ux aromoB. Haxoxaenume B npupone. MarHuil M KanblUil, UX BaXHEHUIIUE COCAVHECHUS.
JecTKkocTh BOJBI M CITIOCOOBI €€ YCTPaHEHMS.
Amomunuii. IlonoxeHue anlOMUHUS B IEPUOJUYECKOM CHUCTEME, CTPOEHUE €ro aToma.
Haxoxxnenue B npupone. @u3nuecKkue U XUMHUYECKHE CBOMCTBA amoMUHMI. AMQOTEpHOCTh
OKCH/JIa U THJIPOKCHJIA AJIFOMUHHSL.
Keneso. Ilonoxenue xenesa B IEpUOJUIECKON CUCTEME, CTpOeHUE ero aroma. Haxoxzaenue B
npupone. duznueckue U XMMHUYECKHUE CBOMCTBA jkene3a. BakHelilne coeluHEHUs jxenesa:
OKCH/IBI, TUAPOKCH Bl U coiu xene3a (1) u sxenesa (111). KauecTBeHHBIC peakiiny Ha HOHBI.
JemoncTpanun: ®uznyueckue cBoiicTBa rajioreHos. [lomyuenue XaopoBoopoia U pacTBOpPEHKE
€ro B BOJIE.
AnnorpornHbie Moaudukanuu cepbl. OOpasibl MPUPOIHBIX CYIb(UIOB U CYIb(HATOB.
[TonydyeHne amMmHMaka U ero pactBopeHue B Boje. O3HakoMJeHHE C O0pa3liaMd MPUPOIHBIX
HUTPATOB, Pocharon
Mozenu KpUCTaNIMYECKUX PEHIETOK aiaMasa M rpadura. 3HAKOMCTBO ¢ 00pa3lamMM IMPUPOIHBIX
KapOOHATOB U CUJIMKATOB

3HaKOMCTBO ¢ 00pa3liaMy BaKHEWIINX COEAMHEHHWH HATpus, Kajus, MPUPOJHBIX COCTUHEHUIN
KaJblUs, PyAaMH >Keje3a, COEIMHEHUSIMU QIIOMHHMS.  B3auMopeicTBue IIENOYHBIX,
IIEJIOYHO3EMENBHBIX METAJNIOB U AJIIOMUHUSA ¢ BOIOM. CikuraHue xene3a B KMCIOPOJE U XJIOPE.
IIpakTuyeckue padorspi: [loayueHune constHON KUCIOTHI U U3YYEHUE €€ CBOWCTB.
Pemenne sxcriepuMeHTanbHBIX 3a1a4 110 TeMe «Kucimopon u cepa»
[Tonryuenne ammuaka 1 u3zydeHue ero cBoictB. [lomyuenune okcuna yrinepona (1V) u uzyuenue
ero cBoicTB. Pacmo3HaBaHue kapOoHaTOB. PelieHue sKcHepuUMEHTalIbHBIX 3aJad IO TeMe
«Mertaibl U UX COEAUHEHUSI.
JlabopaTopHbIe ONBITHI:
BelTecHeHnEe rajloreHamMu JIpyr Apyra U3 pacTBOPOB HMX COeQWHEHHH. KauecTBeHHBIE peakuun
cynbpua-, cyabpuT- U cyabpaT- HOHOB B pacTBope. O3HaKoMIIeHHE ¢ oOpa3lamu cepbl U eé
MPUPOIHBIMU COETUHEHUSIMHU.
B3aumoneiictBue cosieii aMMoHUS co mienoyamu. KadecTBeHHble peakuuu Ha KapOOHAT- |
CUJIMKAT- HOHBI.
KavecTBeHHast peakuusi Ha yriekucibli ra3. M3yuenue obpasnoB metamioB. BiaumoneiicTBue
METaJIJIOB ¢ pacTBopaMu cosieid. O3HaKOMJIEHHE CO CBOWCTBAMHU M MPEBpAILEHUSIMH KapOOHATOB
U ruapokapOonaToB. [TomydeHne ruipokcuaa aTlOMUHUS U B3aUMOACHCTBHE €r0 ¢ KUCIOTaMU U
menouamu. KagecTeHHbIe peakiyuy Ha HoHbl Fe?t u Fed*
Pacyernble 3a1a4un:
Bbruncnenuss mo XuMHUYECKUM YPaBHEHUSIM MAacChl, 00bEMa MJIM KOJMYECTBA BEIECTBA OJHOTO
U3 MPOAYKTOB PEAKLMU IO Macce MCXOJIHOTO BEIIeCTBa, 00BEMY WINM KOJIMYECTBY BEIECTBA,
COJZIEPIKALIETO ONMPENEIEHHYIO JOII0 IPUMECEH.

Pa3nea 3. Kpatkuii 0030p BaskHelHIIMX OPraHU4eCKUX BellecTB.



IIpeamer opranuueckod xumuu. Heopranudeckue v OpraHUYECKHE COCAUHEHUS. YTIEPOH —
ocHoBa JkM3HM Ha 3emsie. OCOOCHHOCTH CTPOCHHS aromMa yYriiepoJa B OPTaHHMYECKHX
COCTMHCHHUSX.

VYraesogoponel. IlpenenbHble  yriaeBogoponbl. MeraH, 3TaH, MpONaH — MPOCTEUIINE
MPEJICTABUTEIM  TIPEACTBHBIX  YIIIeBOAOPOaoB. CTpyKTypHBIE (OPMYIBI  YIIEBOIOPOJIOB.
['omosniornyeckuii psi mpeaeiabHbIX YriaeBoaopoioB. ['omonoru. du3nyeckue U XUMHUYECKHE
CBOMCTBa TMpEACNIbHBIX YIJIEBOJIOPOJAOB. Peakuuu ropenus u 3ameiieHus. Haxoxnenue B
NpUPOJAE NPEAETbHbIX YIIeBoAopoaoB. [Ipumenenne merana. HenpeaenbHble yriieBOAOPOIbI.
OTUIIGHOBBIN Dsii HENPENENbHBIX YIIEBOAOPOAOB. OTWieH. DU3MYECKHE U XUMHYECKHUE
CBOICTBA ATUJIEHA. ALIETHJICHOBBIN psifi HEMPEACIbHBIX YIieBo10poaoB. AneruiieH. CBoiicTBa
auerwicHa. [IpuMmeHeHue aneTuieHa. [IpousBonHbie yriaeBomopoaoB. Kparkuit 0030p
OPTraHWYECKUX COCJAMHEHHH: OJHOATOMHBIC CITMPTHI, KAPOOHOBBIE KHUCIOTHI, CIOXKHBIE dPHUPHI,
JKUPBI, YTJEBOJABI, AMHHOKUCIOTHI, Oenku. Pomp OenkoB B opranuszme. [lonsarue o
BBICOKOMOJICKYJISIpHBIX BellecTBax. CTpyKTypa MOJIMMEPOB: MOHOMEp, MOJMMEP, CTPYKTYPHOE
3BEHO, CTETICHb NoJuMepu3auu. [1oTudTHIIeH, MOIUIPONUIICH, TOTUBUHUIXJIOPHI.
JeMmoHcTpanuu: Mojenu MoJIeKyJdl OpraHM4ecKHUX COelMHEeHUW. ['opeHue yrieBoaopoioB u
oOHapy>XeHHe TIPOIYKTOB uX ropeHusi. Kauecrsennast peakuus Ha stuwieH. [lonyyenue stumnena.
PactBopenue »tminoBoro cnupra B Bojae. PactBopenne rnunepuHa B Boxe.llonyuenue u
CBOMCTBAa YKCYCHOM KHCIIOTHL. lcciemnoBanue CBOWCTB KUPOB: PacTBOPHUMOCTh B BOJAEC U
OpraHMYEeCKUX pacTBopuTelax. KauecTBeHHbIE peakuu Ha IIIIOKO3Yy U Kpaxmail. O3HaKOMJIEHUE
¢ o0pa3namMu u3AeNuil 13 MOTUAITUIICHA, TTOJIMITPOITMIICHA, TTOJMBUHUIIXJIOPH/IA.



