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IINIAHUPYEMBIE PE3YJbBTATBI OCBOEHHUSA ITIPOTPAMMBLI 110
XUMHUHN HA YPOBHE OCHOBHI'O OBIIEI'O OBPA3OBAHMUA

JIMYHOCTHBIE PE3YJIBTATDBI

JIMuHOCTHBIE  pe3yJNbTaThl OCBOCHHS MPOrpaMMbl  OCHOBHOTO  OOILEro
0o0pa3oBaHUs JOCTUTAIOTCS B XO0JA€ OOydYeHHs XUMUU B €IMHCTBE Y4YeOHOU W
BOCIIMTATEIbHON NEATEIHHOCTH B COOTBETCTBUU C TPATUIUOHHBIMH POCCUHCKUMU
COLIMOKYJIBTYPHBIMU ¥ JAYXOBHO-HPABCTBEHHBIMH IICHHOCTSIMH, HPHUHATHIMH B
oOuiecTBe MpaBWIaMU W HOPMaMu IIOBEJIEHUS M CIIOCOOCTBYIOT MHpolieccam
CaMOIIO3HAHUS, CAMOPA3BUTHSI U COLIMATIM3ALUHN 00YYarOIINXCS.

JInuHOCTHBIE pe3yNbTaThl OTpa)xaroT TOTOBHOCTh oOyuaromxcs
PYKOBOJICTBOBATHCSI CUCTEMOM MO3UTUBHBIX LIEHHOCTHBIX OPUEHTALIMNA U PACILIMPEHUE
OTIBITA JCSTEIBHOCTH Ha €€ OCHOBE, B TOM YHUCJIE€ B YACTH:

1) maTpuOTHYeCKOro BOCIIUTAHMS:
IIEHHOCTHOT'O OTHOIIEHUS K OT€YECTBE

HHOMY KYyJIbTYPHOMY, HCTOPHUYECKOMY M HAyYHOMY HACJIEIUI0, TOHUMAaHUS
3HAYCHUSA XWMUYECKONW HAyKH B JKM3HU COBPEMEHHOTO OOIIECTBA, CIHOCOOHOCTH
BJA/IeTh JOCTOBEpHOM HH(pOpMalmeld 0 NepefoBbIX TOCTHKEHHSIX W OTKPBITHIX
MHUPOBOM M OTEYECTBEHHON XUMHH, 3aUMHTEPECOBAHHOCTH B HAyYHBIX 3HAHUSIX 00
YCTPOMCTBE MUpa U 00IIECTBA;

2) rpaKIaHCKOT0 BOCIIUTAHMSA:

MPEACTABJICHUSI O COLMAIBHBIX HOPMax ¢ MPaBWIAX MEKIMYHOCTHBIX
OTHOIIICHUN B KOJUICKTUBE, KOMMYHUKATHBHOM KOMIIETEHTHOCTU B OOIIECTBEHHO
MOJIE3HOM, YueOHOUCCIIEI0BATEIHCKOM, TBOPUECKON U JAPYTUX BUAAX NEATEIHHOCTH,
TOTOBHOCTH K Pa3HOOOpa3HOM COBMECTHOM JESITCIHPHOCTH TIPU BBITTOJTHCHUN
y4eOHBIX, TIO3HABATEIBHBIX 3a/7a4, BBINOJTHEHUH XUMHUYECKUX OSKCIEPUMEHTOB,
CO3JIaHUM YUEOHBIX MPOEKTOB, CTPEMJICHHUS K B3aUMOTIOHUMAHUIO U B3aHUMOIIOMOIIU B
npolecce dToM y4eOHOM AESTENbHOCTH, TOTOBHOCTU OIIEHUBATH CBOE MOBEACHHE U
MOCTYIKMA CBOMX TOBapHUIIEH C MO3UIMU HPAaBCTBEHHBIX U MPABOBBIX HOPM C YUYETOM
OCO3HaHUS MOCJIEACTBUMN MOCTYIKOB;

3) IEeHHOCTH HAYYHOTO TMO3HAHUSI:

MHPOBO33PEHUYECKHE MPEICTABICHUS O BEIIECTBE W XUMHUYECKOW pEaKLUU,
COOTBETCTBYIOIIME COBPEMEHHOMY YPOBHIO pAa3BUTUSA HAyKHM M COCTAaBIISIIOIIUE
OCHOBY JJisi TIOHMMAaHUS CYIIHOCTH HAay4YHOW KapTHUHBI MHpA, MPEICTaBICHHUS 00
OCHOBHBIX 3aKOHOMEPHOCTSX pAa3BUTHsA IPUPOABI, B3aUMOCBSI3SIX YEIOBEKA C
IIPUPOJHOM CPEIOM, O POJIA XMMHUU B MIO3HAHUU ITUX 3aKOHOMEPHOCTEM;



MO3HABATEIbHBIE MOTHBBI, HAIPABJICHHbIC HAa IOJYYEHUE HOBBIX 3HAHUM IO
XUMHH, HEOOXOJMMBIC Jisi OOBSCHECHHsS HAONIOJAEMBIX TIPOIIECCOB M SIBIICHHM,
MO3HABATEIbHOM, WH(GOPMAIIMOHHON W YHTATENbCKOM KyJIbTYpPhl, B TOM 4YHUCIE
HAaBBIKOB  CaMOCTOSITEIbHOH pabOThl € y4YeOHBIMHM TEKCTaMH, CIPaBOYHOM
JUTEPATypoOr, JOCTYMHBIMH  TEXHUYECKUMH  CPEACTBAaMH  HWH(POPMAIMOHHBIX
TEXHOJIOT U,

UHTEpeC K OOyYEeHHIO M TO3HAHMIO, JII0OO3HATETHLHOCTh, TOTOBHOCTH U
CIIOCOOHOCTh K caMOOOpa30BaHUIO, MPOCKTHOW M UCCIIEI0BATEIBCKON NEITeILHOCTH,
K OCO3HAHHOMY BBIOOPY HAMPABIEHHOCTH U YPOBHS 00yUY€HUs B JalbHEHIIEM;

4) hopMHPOBAHNS KYJIbTYPHI 310POBbSI:

OCO3HaHHWE IIEHHOCTH JKU3HH, OTBETCTBEHHOT'O OTHOIIICHUS K CBOEMY 3JI0OPOBBIO,
YCTAaHOBKH Ha 3J0POBBIA 00pa3 JKW3HHU, OCO3HAHHME TOCICICTBUH W HENPUITHE
BPEIHbIX  MpUBbIUEK  (YHNOTpeOJNEHHs]  aJKOrojis,  HAPKOTUKOB,  KYypEHHS),
HEOOXOMMMOCTH  COOJIOZEHUS TpaBWJI  O€30MacHOCTH Mpu  OOpamieHuH ¢
XUMHUYECKUMU BEIIECTBAMU B OBITY U peabHOMN KH3HH,

5) Tpy/10BOro BOCHIUTAHHS:

MHTEPEC K MPAKTUYECKOMY M3YUEHHIO Mpodeccuil W TpyJa pa3iudHOIO poja,
YBAKEHHUE K TPYIy M pe3yJibTaTaM TPYIOBOH JAESITEIBLHOCTH, B TOM YHCIIE HA OCHOBE
MPUMEHEHUS TTPEIMETHBIX 3HAHUN MO0 XUMUHU, OCO3HAHHBINA BBHIOOP MHAMBHUAYAJIHHOU
TPAaCKTOPUM TPOJOJDKEHUsI OOpa3oBaHUS C Y4YETOM JIMYHOCTHBIX HWHTEPECOB U
CIIOCOOHOCTH K XHMMHH, OOIIECTBEHHBIX HHTEPECOB M IMOTPEOHOCTEH, YCHEUIHOM
npoecCHOHaTbHON NEeATeTFHOCTH M Pa3BUTHS HEOOXOIMMBIX YMEHUN, TOTOBHOCTD
aJIanTUPOBATHCS B MPOQPECCUOHATILHOM CpeIe;

6) 3K0JOrH4eCKOro BOCIIUTAHUS:

HKOJIOTHYECKH 11e7IeCO00pa3HOe OTHOIIEHUE K MPUPOJIE KAaK UCTOYHUKY >KH3HU
Ha 3emje, OCHOBE €€ CyYIIeCTBOBAaHUS, IMOHUMaHUE IIEHHOCTU 3J0pPOBOTO U
Oe3omacHOro oOpa3a KW3HHU, OTBETCTBEHHOE OTHOIIECHHE K COOCTBEHHOMY
¢bu3nuecKOMy ¥ TICUXHYECKOMY 3/I0POBBIO, OCO3HAHWE IIEHHOCTU COOIIOICHHUS
npaBuI 0€30MaCHOTO TMOBEICHUS TPU paboTe C BEIIECTBAMH, & TAK)KE B CUTYyaIUsX,
YIPOXKAOIIKMX 3JI0POBBIO U JKU3HU JIIOJICH;

CIIOCOOHOCTH TPHUMEHATh 3HAHMA, IOJy4YaeMble NPHU W3YYEHHU XHUMHH, IS
peleHns 3a1ay, CBSI3aHHBIX C OKPY’KAIOIIEH IPUPOJHOU CPENOH, VIS IOBBIICHUS
YPOBHSL ~ JKOJIOTMUECKOM  KyJbTypbl,  OCO3HaHMA  IJOOAJIBHOTO  XapakTepa
DKOJIOTUYECKUX MpoOTeM M IMyTell MX pEIIeHHs IOCPEACTBOM METOI0B XHMMH,
DKOJIOTMYECKOTO MBIIIJICHNs, YMEHUs PYKOBOACTBOBATHCS MM B II03HABATEIIBHOU,
KOMMYHUKAaTUBHOMN U COLIMAIbHOW IPAKTHUKE.

METAINIPEIMETHBIE PE3YJIbTATDI



B cocraBe MerampeIMETHBIX pPE3yJIbTaTOB  BBIACISIIOT 3HAUMMbIEC IS
dbopMHUpOBaHUS MHUPOBO33pPEHUsI OOIIEHAYUYHbIE MOHATHUS (3aKOH, TEOpHs, MPUHIIUII,
rUnoTe3a, PaxT, CucTeMa, MPOLECC, SKCIEPUMEHT U APYTOE.), KOTOPbIE HUCIIOJIb3YIOTCS
B €CTECTBEHHO-HAYYHBIX Y4YEOHBIX MpeaMeTax W MO3BOJIAIOT Ha OCHOBE 3HAHUU U3
TUX MPEAMETOB (POPMHUPOBATH MPEACTABICHUE O LIEJIOCTHON HAYYHON KapTUHE MUpAa,
U yHHUBEpcajbHble YyueOHble JeWcTBUSI (IIO3HABATENIbHbIE, KOMMYHUKAaTUBHBIE,
pEryJiTUBHBIE), KOTOpble  OOecrneyuBaloT  (OPMUPOBAHUE TOTOBHOCTH K
CaMOCTOATENLHOMY IJIAHUPOBAHUIO U OCYIIECTBICHUIO YYEOHOU IEATEIHHOCTH.

Ilo3HaBaTe/IbHBbIE YHUBEpPCcAJbHbIE YUeOHbIE JIeliCTBHS
Ba3oBble Jjornueckue n1eiicTBUA:

YMEHUS UCITOIB30BaTh NPUEMBI JIOTUYECKOTO MBILLICHUS IIPU OCBOCHUH 3HAHUN:
pPacKphIBaTh CMBICT XUMUYECKUX TMOHATUN (BBIAETSATh MX XapaKTEPHBIE MPU3HAKH,
yCTaHaBJIMBaTh B3aUMOCBSI3b C JPYTMMU IOHSATUSMM), UCIOIb30BATh MOHATHUS JUIS
00BACHEHUS OTNEIbHBIX (PAKTOB U SIBJICHHUI, BEIOMpPATh OCHOBAHUS M KPUTEPHUH IS
KJaccu(UKAIM XUMUYECKUX BEIIECTB M XWMHUYECKUX PEAKIMi, YCTaHaBIIMBATh
INPUYUHHO-CJIE/ICTBEHHBIE CBSI3U MEXAY OObEKTaMU M3YyUEHHMsI, CTPOUTH JIOTUUECKHE
paccyxaeHusi (MHAYKTHUBHBIC, JEAYKTHUBHBIC, IO aHAJOTWU), J€JaTh BBIBOJABI U
3aKJIFOYEHUS;

YMEHHE TPUMEHATh B TIPOIECCe TO3HAHUS TMOHATHS (MPEIMETHBIC U
METaNnpeIMETHbIC), CUMBOJIUYECKHE (3HAKOBBIEC) MOJIENIH, UCIIOJIb3yEMbIE B XUMUH,
peoOpa3oBBIBATh IMIUPOKO MPHUMEHSEMBIC B XHMHH MOJICTBHBIC TPEACTABICHUS —
XUMUYECKUNA 3HAaK (CHMMBOJI DJJIEMEHTA), XHMHUeckas ¢opMyna M ypaBHEHUE
XUMHUYECKOW peaklud — TMPH PEeIIeHUH Y4eOHO-TTO3HABATEIbHBIX 3aJad, ¢ Y4ETOM
ATUX MOJICIIbHBIX TMPEJICTABICHUN BBISBISITh U XapaKTEPU30BATH CYIIECTBEHHBIC
MPU3HAKH U3y4aeMbIX OOBEKTOB — XMMHUYECKHX BEIIECTB U XUMHUYECKUX PEAKIUH,
BBISIBIISATH OOIIHME 3aKOHOMEPHOCTH, IPUYHNHHO-CJIC/ICTBEHHBIC CBS3U U TTPOTUBOPEUHSI
B U3Y4aEeMBbIX MPOLECCAX U SABJICHUSIX.

Bba3oBrbIe nccienoBarebCKHe AeHCTBUSA.

YMCHHUC HCIIOJIBb30BATh IIOCTABJICHHBIC BOIIPOCBI B KAaUCCTBC MHMHCTPYMCHTA
IIO3HaHUsA, a TAKXKC B Ka4YCCTBC OCHOBBI OJIA (1)0pMI’IpOBaHI/I$I TUIOTE3bI IO ITPOBCPKE
IMPaBUJIbHOCTHU BBICKA3bIBACMBbIX Cy)K,Z[eHHfI;

NpHOOpETEHUE ONbITa IO IUTAHWPOBAHUIO, OPTaHW3AIMM W  POBEICHHUIO
YYEHHYECKHUX OJKCIEPUMEHTOB, YMEHHE HaOmomaTh 3a XOJOM  Ipoliecca,
CaMOCTOSITENTFHO TPOTHO3UPOBATh €ro pe3ysbTar, (HOpMYyITHUpOBATH OOOOIICHHS |
BBIBOJIBI 110 PE3yJIbTaTaM MPOBEAEHHOTO OMBITA, UCCIICIOBAHUS, COCTABIIATh OTUET O
poJieIaHHON padoTe.

Pabora ¢ unpopmanmeii:



yMEHHE BBIOMpATh, aHAIM3UPOBATH W HHTEPIPETHUPOBATH HHGOPMALIHUIO
pa3IUYHBIX BUAOB U (OPM MPEACTABICHUS, MOJIYYAeMYIO M3 Pa3HBIX HCTOYHHKOB
(Hay4HO-TIOMYJISIpHAS JIUTEpaTypa XUMHUUECKOTO COIEpkKaHUsl, CIPaBOYHbIE MOCOOuS,
pecypcbl MHTepHETa), KPUTHUECKH OLCHUBATHh MPOTUBOPEUYHBYIO U HEIOCTOBEPHYIO
uH(pOpMAIHIO;

YMEHHE TPUMEHSTh PA3IUYHbIE METOJbI M 3alpOoChl MNP IOHWCKE M OTOOpE
uHGOpPMAIIMM M COOTBETCTBYIOIIMX JAHHBIX, HEOOXOJUMBIX ISl BBITOJTHEHHS
y4eOHBIX M TO3HABATEIBHBIX 3a7au OMPEACIEHHOTO THUIIA, MPUOOPETCHHUE OMbITA B
00JIacTH  WCMOJB30BaHUA  HMH(POPMAITMOHHO-KOMMYHUKATUBHBIX  TEXHOJIOTHH,
OBJIQJICHUE KYJBTYpPOH aKTUBHOTO HCIIONB30BAHUS PA3IMYHBIX MOUCKOBBIX CHUCTEM,
CaMOCTOSITEJILHO BBIOMPATh ONTHUMAIBHYIO (GOopMy MpeacTaBiIeHUS HHPOPMAIMHA U
WJUTFOCTPUPOBATH PEIIacMbIC 3a]1a4i HECIOKHBIMH CXEMaMHU, THarpaMMamMu, IpyTruMu
dbopmamu rpadKu ¥ ©X KOMOMHAITASMHU;

YyMEHHME UCHOJb30BaTh M  AHAIM3MpPOBaThb B  Ipolecce y4yeOHOU U
UCCIIEJIOBATEIILCKON AESITeTbHOCTH HMH(DOPMALMIO O BIUSHUH MPOMBIIUIEHHOCTH,
CEJIbCKOI0 X035IMCTBA M TPAHCIIOPTA Ha COCTOSIHUE OKPY XKatOIIed MPUPOIHOMN Cpebl.

KOMMyHI/IKaTI/IBHLIe YHUBEPCAJIbHbIC y'-leﬁH])Ie JeHCTBUSA:

YMEHUS 33/1aBaTh BOMPOCHI (B X0j€ auajora u (WIin) JUCKYCCHH) MO CYIIECTBY
obcykxmaeMol  TeMbl, (OPMYJIHPOBATb CBOHM MPEIJIOKECHHS  OTHOCHTEIIBHO
BBITIOJIHEHUS TTPETIOKCHHON 3a]1a4H;

YMEHUS MPECTABISTH MOJYICHHBIC PE3yIbTaThl MO3HABATECIILHOM JCATEIIBHOCTH
B YCTHBIX U NMHUCBMEHHBIX TEKCTaX; JEJIaTh MPE3CHTAIUIO PE3YJIbTATOB BBITIOJTHCHHUS
XUMHYECKOTO SKCIIEpUMEHTa (J1abOpaTOPHOTO OIBITa, JTA0OpaTOPHON pPabOTHI IO
WCCJICIOBAHUIO CBOMCTB BEIIECTB, YICOHOTO MTPOCKTA);

YMEHHSI Y4eOHOTO COTPYJHUYECTBA CO CBEPCTHUKAMH B COBMECTHOMU
MO3HABATEILHON W HMCCIIE0BATEIbCKOM JACSITEILHOCTH MPU PEIICHUH BO3HHKAIOIINX
npoOieM Ha OCHOBE Yyu€ta OOIMX WMHTEPECOB W COTJIACOBAHUS  TMO3MIIMMA
(oOcyxeHusi, 0OMEH MHEHHUSMH, «MO3TOBBIC IITYPMBI», KOOPAMHAIMS COBMECTHBIX
JEUCTBUH, ONpeeicHUE KPUTEPHUEB IO OICHKE KavyecTBa BBHITIOJHEHHOW PabOTHI |

IpyTHE).

PeryiasiTuBHbIE YHUBEpPCcAJIbHbIE y4eOHbIe 1eHCTBHS:

YMEHHME CaMOCTOSITENIbHO ONPENENATh ILEJIU JEATENbHOCTH, IUIAHUPOBATh,
OCYIIECTBIISATh, KOHTPOJIMPOBaTbH U NPHU HEOOXOJUMOCTH KOPPEKTHPOBATH CBOIO
NesITeNIbHOCTh, BbIOMpaTh Hambosee 3¢ (eKTUBHbIE CIOCOOBI PElICHUS Y4eOHBIX U
NO3HABATEJIbHBIX  3a/ad, CaMOCTOSITEIbHO COCTaBIATh WM  KOPPEKTUPOBATH
MIPEUIOKEHHBIA AITOPUTM JCUCTBUN MPH BBIIOJHEHUH 3aIaHUIN C YYETOM OJIyUEHUS



HOBBIX 3HaHMK 00 M3y4aeMbIX OOBEKTaX — BEIIECTBAX M PEaKIMIX, OICHUBATH
COOTBETCTBHUE MOJYYEHHOTO PE3yJIbTaTa 3aABJICHHOM LI, YMEHUE HCIOIb30BaTh U
AHAJIM3UPOBATh KOHTEKCTHI, PEJIATa€MbIE B YCIOBHUM 3a1aHUM.

HPEAMETHBIE PE3YJIBTATDBI

B cocraBe npenMeTHBIX Pe3yIbTaTOB MO0 OCBOSHHIO 00S3aTEIBHOTO COICPIKAHMS,
YCTaHOBJICHHOTO  JIaHHOW  (enepanbHON paboueid MOporpaMMoM,  BBIJCISIOT:
OCBOCHHBIC OOYYaIONIMMHKCS HAy4YHbIC 3HAHWS, YMEHHS M CIHOCOOBI JEHCTBWIA,
cienupuUecKkrue IS TPEAMETHOW o0macTH «XUMHS», BHIbI JEATSIBHOCTH 10
MOJTyYEHUIO HOBOTO 3HAHWSI, €T0 MHTEPIPETAINH, TPEOOPA30BAHUIO W TIPUMEHEHHIO B
pa3IMYHBIX YYEOHBIX U HOBBIX CUTYaIUsX.

K xoniy oOyuenusi B 8 kiacce npeamMeTHbIe pe3ybTaThl Ha 0a30BOM ypPOBHE
JOJKHBI OTPayKaTh CPOPMUPOBAHHOCTD Y 00YHAIOIINXCSI YMEHHIA:

PACKpbIBaTh CMBICI OCHOBHBIX XMMHUYECKHUX MOHATUN: aTOM, MOJIEKYJa, XUMUYECKUM
DJIIEMEHT, IIPOCTOE BEIIECTBO, CJIOXKHOE BEIIECTBO, CMeChb (OJHOpPOJIHAs U
HEOJITHOPO/IHAs), BAJIEHTHOCTh, OTHOCHUTEIbHAs aTOMHAas W MOJIEKYJIIpHas Macca,
KOJIMYECTBO BEILECTBA, MOJIb, MOJISIPHAs Macca, MaccoBas JOJISI XHUMHUYECKOIO
9JIEMEHTA B COEIMHEHHMM, MOJIAPHBIA O0BEM, OKCHJ, KHUCIOTa, OCHOBAaHUE, COJb,
IEKTPOOTPULIATEILHOCT, CTEIIEHb OKHCJICHMS], XUMHYECKast peakius,
KJIaCCU(PUKAIMS PEaKIUil: PeaKiuud COCIUHEHUS, PEaKIUU Pa3lOoKEeHHs, pPeaKIUu
3aMeIleHus], peakiuu oOMeHa, 9K30- U SHIOTEPMHUUYECKUE PEaKIU, TeII0BOM 3¢ ekt
peaxkuu, IAPO aToMa, FMEKTPOHHBIN €O aToMa, aTOMHas OpOUTalb, paauyc aTroma,
XUMHYECKas CBA3b, NMOJSIPHAs U HEMOJISIPHASI KOBAJIEHTHAs CBSI3b, MOHHAS CBA3b, UOH,
KaTHOH, aHWOH, PAacTBOP, MAaccoBasl JI0Jis BellecTBa (MPOLEHTHAs KOHLEHTpalus) B
pacTBope;

WJUTFOCTPUPOBATh B3aUMOCBSI3b OCHOBHBIX XMMHWYECKHUX IMOHATHA W MPUMEHSTh 3TH
MIOHATHS IPU OIMCAHUM BELIECTB U UX IIPEBPALICHU;

UCTIOJb30BaTh XHMUYECKYI0 CHMBOJIMKY JJIsi COCTaBJ€HHs (OpMYJ BEUIECTB H
YPAaBHEHNW XUMUYECKUX PEAKINN;

ONpENENATh BAJEHTHOCTh ATOMOB 3JEMEHTOB B OWHApPHBIX COEIMHEHUSX, CTENEHb
OKHUCJICHUSI DJIEMEHTOB B OWHApHBIX COEAMHEHUSX, MPUHAJIEKHOCTh BEILECTB K
onpeAenéHHOMY Kjaccy COEOUHEHMH Mo QopMmysiaM, BUA XUMHUYECKOH CBS3H
(KOBaJICHTHAsI U UOHHAs1) B HEOPraHUYECKUX COCIUHEHUSX;

packpeiBath cmbicn [lepunoanueckoro 3akona /. Y. MenneneeBa: neMOHCTpUpPOBAThH
MOHUMAHHUE TMEPUOJUYECKON 3aBHCUMOCTH CBOMCTB XMMHYECKHX 3JIEMEHTOB OT HX
nosiokeHust B Ilepuoamdeckoil cucreMe, 3aKOHOB COXPAaHEHHs MAacChl BELIECTB,
ITIOCTOSTHCTBA COCTaBa, AaTOMHO-MOJIEKYJIIPHOTO YUYEHUS, 3aK0OHa ABOTrapo;
ONMKCHIBATh M XapakTepu3oBaTh TabmuuHyto ¢Gopmy Ilepuonndeckoil cuctemsl
XUMHUYECKUX DJIEMEHTOB: pa3jinyaTh MOHATHS «TJaBHasg moiarpynmna (A-rpymnma)» u
«robouyHass noxarpymmna (b-rpynma)», manble u OoJibliMe MEPUOAbI, COOTHOCHUTH
0003HaueHUsA, KOTOpble UMeroTcs B Tabnuue «llepuonuueckas cucrema XUMHUYECKUX
anemeHToB J[. M. MenaeneeBa» ¢ YMCIOBBIMU XapaKTEPUCTUKAMH CTPOCHHUS aTOMOB



XUMHUYECKUX DJIEMEHTOB (COCTaB MW 3apsj sjpa, oOIee 4YHCIO DJIESKTPOHOB U
pacrpeiesieHie UX 10 3JIEKTPOHHBIM CIIOSIM);

KJIacCU(UIIMPOBATH XMMHUYECKUE DJIEMEHTHI, HCOPraHNYECKUE BEIIECTBA, XUMHUECKHE
peakuu (IO YMCIy M COCTAaBY yYacTBYIOIIMX B PEAKIUU BEIIECTB, MO TEIUIOBOMY
s ekry);

XapaKTepru30BaTh (OMUCHIBATH) OOIIME XMMHUYECKHE CBOWCTBA BEIICCTB Pa3IUYHBIX
KJIAaCCOB, TOATBEp)KIas OINUCAaHUE TPUMEpPaMH  MOJICKYJIAPHBIX  ypaBHCHHM
COOTBETCTBYIOIINX XUMHUYCCKHUX PEAKITUH;

MIPOTHO3UPOBATh CBOMCTBA BEIIECTB B 3aBUCHMMOCTH OT MX Kau4e€CTBEHHOI'O COCTAaBa,
BO3MOYKHOCTH MPOTEKAHUS XUMHYECKUX MPEBPAIICHUNA B PA3INIHBIX YCIOBHUSX;
BBIYHCIIATh OTHOCHTEIILHYIO MOJICKYJIIPHYIO U MOJIIPHYIO MacChl BEIIECTB, MACCOBYIO
JTOJTFO XMMHUYECKOTO0 3JIEMEHTa 1Mo (popMyJie COeTMHEHUS, MAaCCOBYIO JIOJIO BEIIECTBA B
pacTBOpe, MPOBOIUTH PACUETHI 110 YPABHEHUIO XUMUYECKON PEaKIUH;

IPUMEHSTh OCHOBHBIC OIEPAIMHA MBICIUTEIBHON JACATCIBPHOCTH — aHAJIM3 U CHHTE3,
CpaBHEHHE, 0000IICHNE, CHCTEMAaTH3AIINIO, KIIACCU(UKAITNIO, BBISIBIICHHE TPUIHHHO--
CJICICTBEHHBIX CBSI3€M — I M3Y4YEHHUs CBOWCTB BEIIECTB M XUMHUYECKUX PEaAKITUi,
CCTCCTBCHHO-HAy4YHBIC  METOJbI  IIO3HAHUS —  HAOJIOJICHWe,  HM3MEpCHHE,
MOJICTTUPOBAHKE, SKCTIEPUMEHT (PEasbHbII 1 MBICTICHHBIN);

CJICIOBaTh TPaBWJIaM I[IOJIb30BAHUS XHMMHYECKOW TIOCYJIOM U J1abopaTOpHBIM
00OpyJI0OBaHUEM, a TAKXKE IPaBHIIAM OOpAIEHUS C BEIIECTBAMH B COOTBETCTBHH C
UHCTPYKIUSAMH T10 BBIITOJIHCHHUIO Ja00PaTOPHBIX XUMUYECKUX OIBITOB TI0 ITOJIYYCHHUIO
U coOupaHUIO0 Ta3000pa3HbIX BemIeCTB (BOAOPOJA W KHUCIOPOAA), MPHUTOTOBIICHUIO
pacTBOpPOB C  OMNpEACICHHOW MAaccOBOM JoJie pacTBOPEHHOTO  BEIIECTBA,
IUTAHUPOBAaTh M IPOBOJUTH XHMHUYCCKHE OKCIICPUMEHTHI I10 Paclo3HABAHHIO
pPacTBOPOB IIEJIOYEH M KUCIIOT C MOMOIIBIO MHIUKATOPOB (JTakMycC, (heHOI(TaICHH,
METHIIOpaHKX u TpyTHE).

Conep:xanue y4eOHOro nmpeamMera

Tema 1. BBegeHne B XMUMMIO

Xumusi — HayKa O BELECTBAX, UX CBOMCTBAX U MPEBPAILICHUSIX.

[TonsiTe 0 XMMHUYECKOM O3JIEMEHTE M (JOopMax €ro CylIeCTBOBAaHHUA: CBOOOJHBIX aTOMax,
MPOCTHIX U CIOKHBIX BEIIECTBA

[pepparienus BemecTB. OTIIMYNE XUMUYESCKUX PEaKIUi OT (U3NYECKUX BJICHUH. Posib Xxumun
B )KU3HH YEJIOBEKA.

Kpatkue cBeneHus U3 UCTOPUM BO3HUKHOBEHHS U pa3BuUTHs xuMmud. llepuox anxumuu.
[Nousitue o dunocopckom kamue. Xumust B XVI B. Pazeutne xumun Ha Pycu. Ponb oTedecTBEHHBIX
YUEHBIX B CTAaHOBJICHMM XMMHYECKOW Hayku - pabotel M. B. JlomonocoBa, A. M. Bytneposa, 1. U.
Mengeneena.

XuMmugeckas: CUMBOJIMKA. 3HAKM XHMHYECKHX JJIEMEHTOB W IPOUCXOXKJECHHWE WX Ha3BaHUU.
Xumundeckue Gopmynsl. MHaekcs 1 k03 uimerTsl. OTHOCUTENBHBIC aTOMHAs M MOJIEKYJISIpHAST MaCChI.
PacueT MaccoBo# 1011 XMMHUYECKOTO 3JIEMEHTA 10 POpMyIie BelecTBa.

Ilepuoanueckas cuctema xumudeckux snemeHToB Jl. . MeHaeneeBa, ee CTpyKTypa: Malble U
OonpIMe TIEPUOABI, TPYIIBI W MOATPYHNbl (TnaBHas M moOouHas). [lepwogmueckas cuctema Kak
CIIPaBOYHOE TIOCOOME JJIS TIOMYUEHHUS CBEJICHUN O XUMUIECKUX dJIEMEHTaX.

Pacuernble 3amaun. 1. HaxoxaeHne OTHOCUTENBbHON MOJEKYISIPHON Macchl BELUIECTBA MO €ro
XUMAYecKoil ¢opmyiie. 2. BpruncieHne MaccoBOM JIONM XMMHYECKOTO JJIEMEHTa B BEHISCTBE 10 €ro

hopmyure.



YYeHHK HAy4YHTCA CaMOCTOSTEIbLHO OOHAapy:KMBaTh U (OPMHPOBATH YUEOHYIO MpoOIIeMy,
OMpEACHATh IeJb Y4YeOHOH JEATCIILHOCTU, BBIIBUTATh BEPCHHM PEIICHHS MPOOJIEeM, HUCKaTh
CaMOCTOSITEITLHO CPEJCTBA IOCTUKCHHUS TISIIH.

Y4eHUK MOJYYHT BO3MOMXKHOCTH HAYYUTHCS aHAIU3HPOBATh, CPABHUBATH, KJIACCH(OUIIUPOBATH U
00001maTh (haKTHI U SIBIICHUS; BBIABISATh PHYUHBI M CJICJCTBHUS MPOCTHIX SBICHUIA, CTPOUTH JIOTHUSCKUE
pacCykJIeHus,  BKJIIOYAIOIIME  YCTAHOBJICHHUE  TMPUYMHHO-CJICICTBEHHBIX  CBs3eH;  CO3/1aBaTh
CXeMaTHYECKHE MOJICTIH;, OIUCHIBATh, CPABHUBATh OOBEKTHI, JAENaTh BHIBOJbI, HAXOIUTh WHPOPMAIIUIO B
COOTBETCTBYIOIIEH JIUTEpaType; MOHUMATh U MPUMEHSITh XUMUYECKUE TEPMUHBI.

Tema 2. ATOMBI XHMHYECKHUX 3J1eMEeHTOB OCHOBHble cBegeHnAa o CTpoeHUN aTOMOB.

ATOMBI KaK (popMa CyIIeCTBOBAHMS XMMUYIECKUX 31€MeHTOB. OCHOBHBIE CBEACHUS O CTPOCHUH
aToMOB. JloKa3zaTeibcTBa CIOXHOCTA CTpoeHHst atomMoB. OmbiTel Pesepdopna. Ilnanerapnas moznensb
CTPOEHUS aTOMa.

CocTaB aTOMHBIX sJI€p: OPOTOHBI U HEUTpOHBI. OTHOCUTENbHAS aTOMHAas Macca. B3auMocBs3b
TIOHATUHN «TIPOTOHY», KHEUTPOH», «OTHOCUTENIbHAS aTOMHAs Maccay.

W3meHeHune yucna NpoTOHOB B sIpe aToMa - 00pa30BaHNE HOBBIX XUMHUECKHX 3JIEMEHTOB.

W3meHnenne uncna HEHTPOHOB B sApe aromMa - oOpa3oBaHWe wu30TONOB. COBpEeMEHHOE
OIIPEACIICHUE TIOHATHUA «XAMHMYECKHUHN »JaeMeHT». M30Tombl Kak PaSHOBUAHOCTU AaTOMOB OJHOI'O
XUMHYECKOTO JIEMEHTA.

Onektponbl. CTpOeHHE SIEKTPOHHBIX O0OJOYEK aTOMOB XHMHU4YecKkuX 3neMeHToB N21-20
nepuoanyeckoit cucremsl /. . Menneneesa. IIoHsATHE O 3aBEPILICHHOM U HE3aBEPLLIEHHOM 3JIEKTPOHHOM
cioe (PHEPreTUIECKOM YPOBHE).

[lepuonnueckast cucreMa xumuueckux anemeHtoB J[. M. MenpeneeBa U CTpPOEHHE aTOMOB:
(U3NYECKUIT CMBICI TIOPSIIKOBOTO HOMEpa 3JIEMEHTa, HOMepa TPYIITBI, HOMepa TepHo/a.

W3MeHeHne uyucna 3I€KTPOHOB Ha BHENIHEM JJIEKTPOHHOM YpPOBHE aTOMa XHMHYECKOIO
3JIeMeHTa - 00pa30BaHHE IMOJOXKHUTENbHBIX M OTPULATENbHBIX MOHOB. MOHBI, 00pa3oBaHHbIE aTOMaMH
METaJJIOB W HeMeTawioB. [IpUuMHBI H3MEHEHHS METAJUIMYECKUX W HEMETaNIMYeCKHX CBOWCTB B
MEPUOAAX U FPYMIIAX.

OOpa3oBanue OWHApHBIX coeauHeHuid. [loHsaTne 00 WOHHOH cBsizu. Cxembl 00Opa3oBaHUs
HMOHHOM CBSI3U.

B3anmoneiicTBue aTOMOB XMMUYECKHX 3JIEMEHTOB-HEMETAIJIOB MEXAy co0oii - oOpa3oBaHHe
JIBYyXaTOMHBIX MOJIEKYJI TIPOCTHIX BemlecTB. KoBaneHTHas HEMoIsIpHast XUMHUECKas CBS3b.

DJIeKTPOHHBIE U CTPYKTYPHBIE (POPMYIIBI.

B3anmo/ieiicTBHE aTOMOB XMMHUYECKHX DJIEMEHTOB-HEMETAIIOB MEXay coboii - oOpa3oBaHHe
OMHApHBIX COEJUHEHUH HEMETaJUIOB. DJEKTPOOTPHLATENBHOCTh. [IOHATHE O KOBaJIEHTHOM MHOJSPHON
CBSI3H.

BsanmopeiicTBue aTOMOB XHMHYECKHX 3JIEMEHTOB-METAJJIOB MEXAy co0oi - oOpa3oBaHue
METAJIIMYECKUX KpUCTAIIOB. [IoHATHE 0 METAIUINYECKON CBSA3H.

JdemoncTpanuu. Mogenn aToOMOB XUMHYECKHMX dJeMeHToB. Ilepuoamueckas cucrema
xumuueckux demenToB /. 1. Mennaeneena.

KonTponbnas padora Nel

Y4eHUK HayduTcs CaMOCTOATENFHO OOHapyKuBaTb W (OpPMHPOBaTH Y4eOHYyIO mpoOiemy,
ONpeNesiATh LeNb y4eOHOM JesTeIbHOCTH, BBUIBUTaTh BEPCHM pellleHHs NpoOneM, HCKaTh
CaMOCTOSITEIbHO CPEJICTBA JOCTHKEHUS LIETIH.

YYeHHK MOJYyYUT BO3MOKHOCTh HAYYHTBHCS aHAJIM3UPOBATh, CPABHUBATH, KIACCH(HUIIMPOBATH U
0000mmaTh (haKThl U SIBICHUS; BBISBIATH IPUYMHBI U CIEACTBUS MPOCTHIX SIBICHUH; CTPOUTD JIOTHUECKHUE
paccyXaeHus, BKJIIOYAIOIIME  yCTAHOBJIEHHWE  TNPUYMHHO-CIEICTBEHHBIX  CBS3€H;  CO3/1aBaTh
CXEMaTHYEeCKHE MOJIEIH; ONMUCHIBATh, CPABHUBATh OOBEKTHI, JIENaTh BBIBOJIBI, HAXOAUTH WHPOPMAIHIO B
COOTBETCTBYIOLIEH TUTEPAType; MOHUMATh U IPUMEHSITh XUMUUYECKUE TEPMUHBI.




Tema 3. IlpocTble BemecTBa

[Tono)xeHne METauIoB U HEMETAJJIOB B IEPUOINYECKON CHCTEME XUMHUUYECKUX 3neMeHToB Jl. U.
MengeneeBa. Baxneimue npocTele BeIecTBa - METAJUIBL: JK€Ne30, ATIOMUHHUM, KaiabIWi, MarHuii,
HaTpui, kKanmid. O0mme Qr3uIecKrue CBOMCTBA METAIIIOB.

Baxwnelimme mpocTbie BelecTBa - HEMeTallbl, 00pa3oBaHHbIE aTOMaMHU KHCIOpPOJia, BOJOPOAA,
azota, cepsl, Qocdopa, yriepoga. CrocoOHOCTH aTOMOB XHMHYECKHX JIIEMEHTOB K 0OOpa30BaHHUIO
HECKOJIBKHX IPOCTBIX BEIIECTB - aJUIOTponus. AJUIOTponHble MoauGHKanMu Kuciopona, dochopa u
oyloBa. MeTanianueckue M HEMETAIJIMYEeCKHe CBOICTBAa MPOCTHIX BemecTB. OTHOCUTENBHOCTH JIENEHUS
MIPOCTBIX BEIECTB HA METAIUIBI M HEMETAILIBI.

[Mocrosnnast ABorampo. KonmnuectBo BemectBa. Monb. Moisipaasi Macca. MonsipHbIid 00beM
ra3oo0pa3HpIX BemlecTB. KpaTHble €IMHUIBI KOJIMYECTBA BEINECTBA — MIUIMMOIb U KHUJIOMOJb,
MWUIMMOJISIDHAs. M KHJIOMOJISIpHAsi MAaccChl BEINECTBA, MWUIMMOJSIPHBIH U KHJIOMOJISIPHBIH OOBEMBI
ra3000pa3HbIX BEIICCTB.

Pacyersl ¢ HCIONB30BaHMEM TIOHATHI «KOIMYECTBO BEIIECTBA», «MOIIPHAs Maccay,
«MOJIISIPHBIN 00BEM Ta30B», KIIOCTOSTHHAS ABOTaIpoy.

Pacuernsie 3agauun. 1. BeraucieHne MOJISIpHOI Macchl BEMIECTB 110 XUMHYECKHM QopMyliam. 2.
Pacders! ¢ uconp30BaHUEM MOHATHM «KOJIMYECTBO BEILECTBA», «MOJISIPHASI Maccay», «MOJISIPHBIH 00beM
ra3oB», «IOCTOSIHHAsE ABOTaJpoy.

JemoncTpauuu. HekoTopsle METaIIbI U HEMETAILIBI KOJIMYECTBOM BenlecTBa 1 Monb. Moaens
MOJISIPHOT'O 00beMa ra3000pa3HbIX BEIIECTB.

YdeHUK Hay4uTCcs CaMOCTOSATENLHO OOHapyKuBaThb W (OPMHPOBATH Y4eOHYIO TNpoliemy,
ONpeNesiATh Lenb Yy4eOHOM [JesTeIbHOCTH, BBIIBUIAaTh BEPCHM pEIIeHHA NpoOieM, HCKaTh
CaMOCTOSITETIFHO CPEJCTBA JOCTUKEHUS LENH.

Y4eHUK MONYYHT BO3MOYKHOCTh HAYYWTHCS aHAIM3MPOBATh, CPABHHBATH, KIACCH(PHUIUPOBATH H
00001maTh (haKThl U SIBICHUS; BBISBIATH IPUYMHBI U CIEICTBUS MPOCTHIX SIBIICHUH; CTPOUTD JIOTHUECKHUE
paccyKIeHusi, BKIIOYAIOUIME  YCTAaHOBJIEHHE  IPUYMHHO-CICACTBEHHBIX  CBS3€H;  CO31aBaTh
CXeMaTHYEeCKHE MOJIETIH; ONUCHIBATh, CPABHUBATh OOBEKTHI, JENaTh BHIBOJBI, HAXOIUTh WHPOPMAIMIO B
COOTBETCTBYIOLIEH TUTEpaType; MOHUMATh U IPUMEHSITh XMMUYECKHUE TEPMHHBI.

Tema 4. COCI[HHCHI/IH XUMHYECCKHUX IJICMCHTOB

Crenens okucierns. OnpeneneHne CTENICHH OKUCICHUS 3JIEMEHTOB 10 XUMHYECKOW (hopMyIie
coenunenus. Cocrarienue GopMyJsl OMHAPHBIX COCAMHEHUH, OOIIMI CIIOCO0 WX Ha3biBaHHs. BUHapHBIC
COEIIMHEHWSI: OKCH[IBI, XJIOpUAbI, cyiabGuabl u ap. CocraBnenne ux ¢opmyi. [lpencraBurenyt oKCHIOB:
BOJIa, YIJEKUCIbIM ra3 W HerameHas u3BecTb. l[IpeacTaBUTENM JIETYyYUMX BOJIOPOJHBIX COEAWHEHUM:
XJIOPOBOJIOPO U AMMHAK.

OcHoBaHHWS, WX COCTaB M Ha3BaHUSA. PacTBOPHMOCTh OCHOBaHMII B Boje. TaOnwia
pacTBOPUMOCTH THIPOKCUIOB U cojiel B Boje. IIpencraBurenu menoyel: THAPOKCUABl HATPUA, KaJldsl U
kanplus. [loHsTe o KadecTBeHHBIX peakuuax. WHmukatopel. M3MeHeHUE OKpacKu HHAUKATOPOB B
LIEJIOYHOU cpe/ie.

Kucnotel, ux cocraB u Ha3zBanus. Kimaccudukaius kuciot. [IpejcTaBurenn KUCIOT: cepHas,
coJisiHas ¥ a30THas. MI3MeHeHne OKpacku MHIUKATOPOB B KUCIOTHOM cpee.

Comm kKak TTpOW3BOIHBIE KUCIOT M OCHOBaHMM. VX cocTaB m Ha3zBaHms. PacTBOpUMOCTE coleil B
Bojie. [lpencraBurenu coneit: XJ0pu HaTpusi, KapOOHAT u (pocdaT KaIbIus.

AmMop(dHBIE U KPUCTAJUINIECKHE BEIIECTBA.

MexmolieKyJIapHble B3aUMOAEHCTBUS. THUMbl KPUCTAIIMYECKUX PEIIETOK: MOHHAs, aTOMHasi,
MOJIEKYJIIpHAsl U METAJTM4YeCcKasi. 3aBUCUMOCTb CBOMCTB BEUIECTB OT TUIIOB KPUCTAINIMYECKUX PEIIETOK.



BemecTBa MONEKYISIPHOTO M HEMOJIEKYJISIPHOTO CTPOEHHS. 3aKOH MOCTOSHCTBA COCTaBa IS
BEIIIECTB MOJIEKYJIAPHOTO CTPOCHHS.

Uucthle BemecTBa U cMecu. [IpuMepsl )KUAKUX, TBEPIBIX U ra3000pa3HbIx cMeceil. CBOHCTBA
YHCTBHIX BEIIECTB M cMece. Mx cocrtaB. MaccoBas u oObeMHas J0IM KOMIIOHEHTa cMecH. Pacuersl,
CBSI3aHHBIC C UCIIOJIb30BAHUEM TOHSITHSI JTOJIS.

PacuerHnbie 3agaun. 1. Pacyer MaccoBoii U1 00bEMHOM J10JIeH KOMIIOHEHTOB CMECH BEUIECTB. 2.
Brruricnienre MaccoBO# IO BEIIECTBA B PAacTBOPE MO M3BECTHOM Macce PacCTBOPEHHOTO BEIIECTBA U
Macce pacTBoputens. 3. BerumcieHne Macchl pacTBOPSEMOTO BEUISCTBA U PACTBOPUTENS, HEOOXOIUMBIX
JUIS TIPUTOTOBJIEHUS OMNpEEIEHHOM MacChl pacTBOpa C HM3BECTHOM MacCOBOM J10J€d pacTBOPEHHOIO
BEI[ECTBA.

JemoncTpamnu. O0pa3sibl OKCUAOB, KUCIOT, OCHOBaHUHN M cojield. Moenu KpUCTAILTUNIECKUX
pelIeToK XJopuaa HaTpud, anmMmasa, okcuaa yrieposaa (IV). CrocoOsl pa3zaeneHus cMecel, JUCTHUISIIHS
BOJIBL.

JlaGopaTopHble oOnbITBI. 1. 3HAKOMCTBO ¢ oOpasllaMH BEIIECTB pa3HBIX KJIaccoB. 2.
Paznenenue cmeceit.

KontponsHas pabora No2

Y4eHUK Hay4uTCcs CaMOCTOSATENLHO OOHapyKuBaTb W (OPMHPOBaTH Y4eOHYIO TNpoliemy,
OTpeNieNIATh LeNb y4eOHOH JIeSTeTbHOCTH, BBIIBUTAaTh BEPCHU peIleHHs TNpoOieM, HCKaTh
CaMOCTOSITENIBHO CPEACTBA JOCTHKECHHS LIENH.

Y4eHUK NOJYYHT BO3MOXKHOCTH HAyUUThCS AHAIM3UPOBAaTh, CPABHUBATH, KJIACCU()UIIMPOBATH U
0000maTh (haKThl U SIBICHUS; BBISBIATH IPHYMHBI U CIEICTBUS MPOCTHIX SIBICHUN; CTPOUTD JIOTHUECKHUE
pacCyXIeHus,  BKIIOYAOIIWE  YCTAHOBIECHHE  INPUYHHHO-CIEICTBEHHBIX  CBS3€H;  CO3/1aBaTh
CXEMaTH4YeCKUE MOJEIH; ONKCHIBAaTh, CPABHUBATh OOBEKTHI, AETaTh BHIBOABI, HAXOAUTHh WH(GOPMALUIO B
COOTBETCTBYIOLIEH TUTEepaType; MOHUMATh U IPUMEHSITh XMMUYECKUE TEPMHUHBI.

Tema 5. I/I?.MeHeHI/IH, Mmpoucxoasmue ¢ BemecreaMmu

IlonsTre ABNEHWI Kak M3MEHEHHH, MPOUCXOMALIMX C BELIECTBaMU. SIBJIEHHS, CBA3AHHBIE C
W3MEHEHHEM KPHCTAIUIMYECKOTO CTPOCHUsSI BEIIECTBA NPU IOCTOSIHHOM €ro cocTaBe, (U3NYecKue
sBJICHUs. DU3NYECKUE SIBICHUSI B XUMHH: AUCTWUISALMS, KPUCTAJUIA3ALMS, BbIIAPUBAHUE U BO3TOHKA
BEIIECTB, HEHTPU(YTUPOBAHHE.

SIBneHus, CBA3aHHBIE C U3MEHEHUEM COCTaBa BEILECTBA, - XUMHUYECKUe peakuuu. [IpusHaku u
YCIIOBHS IPOTEKAHUS XUMUUECKUX peakimid. [lonsTre 00 9K30- M SHAOTEPMHUUYECKHUX peakuusax. Peakun
TOpPEHMs KaK YaCTHBIN CITydall 3K30TEPMHUUECKUX PEAKIHM, MTPOTEKAIOUINX C BBIACICHUEM CBETA.

3aKkOH COXpaHEHHS MAacChl BEIIECTB. XHMHYECKHE YpaBHEHHUS. 3HAYeHHE WHAECKCOB U
ko3 urmentos. CocraBieHre ypaBHEHU XMMUYECKUX PEAKLIUH.

Pacuersl o xuMHuyeckuM ypaBHeHUsIM. Pelnenue 3a1a4 Ha HaXOXJAEHUE KOJIMUECTBA BEILECTBA,
Macchl WM o0beMa NpOJYKTa PEaKIHMW MO KOJIWYECTBY BEIIECTBA, Macce WU 00bEMYy HCXOIHOTO
BeniecTBa. PacdeTsl ¢ HMCIONB30BaHUEM MOHATHA <JIOJI», KOTAAa HCXOJHOE BEIIECTBO JAaHO B BHJIE
pacTBOpa C 3aJJaHHOM MAacCOBOM JI0JIEM pacTBOPEHHOI'O BELIECTBA WM COIEPKUT ONPEACICHHYIO JOJIIO
pUMecei.

Peaknuu pasnoxenus. [lonarue o ckopocTu XuMHUYecKuX peakuuil. Katanusatopel. @epMEHTSI.

Peakumu coenmuenws. Karanumrtuueckue u HeKartaguThdeckue peakuuu. OOpatumble u
HeoOpaTHMBbIE PEaKIH.

Peakumu 3amerieHns. DNEKTPOXUMHUYECKUN AN HANPSHDKEHWH METaIoB, €0 HCIOIh30BaHHE
JUIsL TPOTHO3MPOBAHUSL BO3MOXHOCTH NMPOTEKAaHUs peaklUi MEXAy MeTallaMd U pacTBOPAaMHU KHUCIIOT.
Peaknyn BEITECHEHUS OJJHUX METAJUIOB U3 PACTBOPOB UX COJIEW APYTUMH METaJNIaMH.

Peakunu oOmena. Peakiuu HeWTpaiu3aldu. YCIOBHS MNPOTEKAHUS peakiuii oOMeHa B
pacTBOpax 10 KOHILA.



Tunel XUMUYECKUX peakiuil (TI0 MPU3HAKY «YHCIO0 M COCTAB MCXOIHBIX BEIIECTB U MPOTYKTOB
peaxium») Ha IpuMepe CBOWCTB BOABI. Peakiiust pa3inoxeHus - JIeKTPOIn3 BOABL. Peakiim coennHeHNs -
B3aUMOJICHCTBUE BOABI C OKCHAAMH METAIJIOB W HeMmeTauioB. lloHsTHe «ruAapokcuisl». Peakiun
3aMeIeHNs] - B3aWMOJEHCTBHE BOMBI C IIENOYHBIMH W IIEIOYHO3EMENbHBIMH MeTaulaMu. Peaknnmn
oOMeHa (Ha mpuMepe THAPOIU3a Cyabhuaa allOMUHNS U KapOuia KaJbIus).

Pacuernnie 3agaun. 1. Boruncienue mo XMMHYECKHM YPaBHEHUSIM MAacChl WIIM KOJMYECTBA
BEIeCTBa 10 U3BECTHOM Macce MM KOJMYECTBY BEIIECTBA OJHOTO M3 BCTYMAIOIINX B PEAKIIHIO BEIIECTB
WIN TPOAYKTOB peakuuu. 2. Beraucienne macchl (KOJTUYECTBA BELIECTBA, 00beMa) MPOAYKTa pEaKivy,
€CIM W3BECTHa Macca HWCXOJHOTO BEIIECTBA, COJEPIKAIIEer0 OMpPEEeIEHHYI0 JIONI0 TpuUMecei. 3.
Brrunciienne macchbl (KOTUUECTBa BEIIECTBA, 00beMa) MPOIyKTa peaKIiy, €CJI U3BECTHA Macca pacTBoOpa
¥ MaccoBasi I0JISl pAaCTBOPEHHOTO BEIECTBA.

JdemoncTrpanuu. [lpumeps! du3mdueckux siBIeHWH; a) miaBneHune mnapaduHa; 6) muddysus
OYUIMCTBHIX BEILECTB C TOpSIIeH JaMIIOYKH HakamuBaHus. [IpuMepsl XMMHUYECKUX SIBJICHUU: a) TOpeHHUe
Maraus; 0) B3aWMOJIEHCTBHE COJISTHOM KHCIIOTHI C MPaMOpOM WIJIM MEJNOM; B) TOJYYeHHE THAPOKCHIA
menu (II); r) pacTBopeHne MOMTydeHHOTO THAPOKCHIA B KUCIOTaX; 1) B3amMoaeiicTBue okcuma meau (11)
C CEpHOM KHUCJIOTON TpH HArPEBAaHUU; €) Pa3IOKCHHE TepMaHraHaTa Kajius; >K) B3aUMOJICHCTBHE
pa30aBIEHHBIX KUCIOT C METAJUIAMU.

JlabopaTopHble ombITbl. 3. CpaBHEHHE CKOPOCTM HCHApeHUs BOABI W CHOUpPTa IIO
MCYE3HOBEHUIO WX Karels Ha QrIbTpoBaNbHON OyMmare. 4. OKHCIeHHE MeIU B TUTAMEHHU CITUPTOBKH HITH
ropenkd. 5. IloMyTHeHME HW3BECTKOBOWM BOABI OT BBIIBIXA€MOIO yriekuciaoro rasza. 6. Ilomyuenue
VIJIEKHUCIIOTO ra3a B3aMMOJAEHCTBHEM COABI U KUCIOTHL. 7. 3aMelleHre MeIu B pacTBOpe XJOpHaa Meau
(I1) >xemme3oM.

KonTtponbras pabora Ne3

YYeHWK Hay4YHTCid CaMOCTOSTENFHO OOHapyKWBaTh W (HOPMHUPOBATH yUeOHYIO MpoOiIeMy,
OMpeaAciiATb LCJb yqeGHoﬁ JACATCIBHOCTH, BbIIBUI'aTh BEpCHUU PCHICHUA HpO6HCM, HCKaTh
CaMOCTOSITEIBHO CPE/ICTBA JOCTIHKEHUS LIEIH.

Y4eHUK [OJYYUT BO3MOXKHOCTh HAYYUThCS aHAIM3MPOBATh, CPABHHMBATH, KIACCH(PULIUPOBATH U
0000m11aTh (haKTHI ¥ SBICHHUS; BBISBIATH IPUYUHBI M CIEICTBUS NPOCTHIX SBJICHHI; CTPOUTH JIOTHYECKHE
paccyKacHus, BKJIOYArOIue YCTAHOBJICHHUE IMPUYIHNHHO-CJICACTBECHHBIX CBHSeﬁ; co3gaBaThb
CXEMaTHYECKHUEe MOJIEIIH; OIMCHIBATh, CPAaBHUBATh OOBEKTHI, I€JIaTh BHIBOJIBI, HAXOJUTh HH(POPMAIIHIO B
COOTBETCTBYIOILEH JINTEPATYpe; IOHUMATh U IIPUMEHATh XUMHUYECKHUE TEPMHHBI.

Tema 6. XuMH4eCcKUl PaKTUKYM

1. Tlpaxruyeckas padbota Nel. [Ipuemsl oOpatieHus ¢ 1a00paTOPHBIM 000PY/IOBAHUEM.

2. llpaktuueckas pabora Ne2. HabmoneHne 3a M3MEHEHUSIMH, TIPOUCXOIAIIIMHE C TOPAIIEH CBEUOid,
1 UX OTIMCaHHUE.

3. Ilpaxrtuueckas pabora Ne3. AHayu3 IMOYBHI M BOJBI.

>

IIpaktuueckas padora Ned. IIpu3HaKy XMMUYECKUX PEAKLIUIL.
5. TIlpakTtuueckas padora Ne5. [IpurorossieHre pacTBopa caxapa U pacyeT ero MacCOBOM JOJIH B
pacTBope.

Tema 7. PactBopenue. PactBopsl. Peakiiuun HOHHOTO 0OMEHA W OKUCIIUTEILHO-
BOCCTAHOBHUTCJIbHBIC PCAKIINH .

ITousaTre 00 MEKTPOTUTHICCKON AUCCOIUAITIN. DJICKTPOIUTHI U HEIJICKTPOIUTHL. MeXaHu3M
JIUCCOIUAIMN DJIEKTPOJIUTOB C PA3JIMYHBIM THUIIOM XMMHYECKOW CBA3U. CTeNeHb 3JEKTPOJIUTUUYECKOM
nuccorarui. CHUIbHBIC U CIa0ble 3JIEKTPOIIATHL.

OCHOBHBIC TMOJIOKEHUS TEOPUH DIEKTPOJIUTUYECKON auccouuauuu. VoHHBIE ypaBHEHUS
peaknmii. YCIOBUS MPOTEKAHUS PEakIUh OOMEHa MEXAY dJJIEKTPOJIUTaMU IO KOHIIA B CBETE MOHHBIX
IIPEACTABIICHUN.



Kiraccudukarys HOHOB 1 UX CBOMCTBA.

Kucnoter, mx xmaccudukarms. [uccommarnuss KHCIOT M WX CBOMCTBA B CBETE TEOPHUU
3NEKTPOJINTUYECKON Jucconanvui. MoseKynspHble M HOHHBIE YpaBHEHHS pEaKkUUid KHUCIIOT.
BzanMopeiicTBe KHCIOT C MeTaUIaMH. OJCKTPOXUMHUYSCKHA PSIA  HANPSDKCHHH  METaJlIoB.
B3aumopeiicTBue KHUCIOT ¢ OKCHIaMU METaUIoB. B3ammopeilcTBue KHCIOT ¢ OCHOBaHHMSMM - peakuus
HelTpanu3auuu. B3amMoneiicTBue KHCIOT ¢ coisMmu. Vcmonb3oBaHue TaOMHIBI PACTBOPHUMOCTH IS
XapaKTEPUCTUKU XUMHUYECKUX CBOMCTB KHUCIIOT.

OcHoBanusl, ux kinaccupukanus. [ucconyanus OCHOBaHMH M UX CBOMCTBAa B CBETE TEOPUHU
ANEKTPOJIUTHUUECKON Iucconuanuy. B3anMoaeiicTBue OCHOBaHHUN ¢ KUCIOTaMH, KUCIOTHBIMU OKCHUIAMHU
u consimu. Vcmonb3oBaHue TaONMIBI PACTBOPUMOCTH MAJISI XapaKTEPUCTUKH XHUMUYECKUX CBOWCTB
OCHOBaHUII. Pasnoxxenue HEPAaCTBOPUMBIX OCHOBaHUI npu HarpeBaHUM.
Conn, ux KIacCHU(pUKAIM M AUCCOIMANNI Pa3TUIHbIX TUTIOB cojeil. CBoiicTBa cojeil B cBeTe TEOpUHU
3NEKTPOJINTUYECKON aucconnanuu. B3aumoneicTBie conell ¢ MeTalilaMM, YCIOBHS NMPOTEKaHMs 3THUX
peaknmii. B3auMomelicTBre coJiei ¢ KHCIOTaMH, OCHOBAHHMSAMH M COJIIMH. VcIionp3oBaHWE TaOIUITBI
PacTBOPUMOCTH IJI XapaKTEPUCTUKU XUMUYECKUX CBOMCTB COJIEil.

O6001enue cBeieHuit 00 OKCUAAX, X KIACCUPUKALINN U XUMHUECKUX CBOHCTBaX.

l'eneTnueckue psanpl METAJIOB M HEMETAUIOB. ['eHeTHuecKkash CBA3b MEXAY KilaccaMu
HEOpPraHWYEeCKUX BEIIEeCTB

OKHCIIUTEIBbHO-BOCCTAHOBUTENbHBIE peakuuyd. OKUCIUTENb U BOCCTAHOBUTEIb, OKUCJICHHUE U
BOCCTaHOBJICHHUE.

Peakiun noHHOrO OOMEHa M OKHCIUTEIHHO-BOCCTAHOBUTENBHBIE peakimu. CocTaBlicHHE
ypaBHEHUH OKHCIUTEIHFHO-BOCCTAHOBUTEIHHBIX PEAKIII METOIOM SJIEKTPOHHOTO OanaHca.

CBolicTBa MPOCTHIX BEIIECTB - METa/VIOB M HEMETalIOB, KHUCIOT M COJled B CBeTe
NpeCTaBICHUH 00 OKUCIUTENFHO-BOCCTAHOBUTENFHBIX MIPOIIECCaXx.

JdemoHncTpanuu. VcnbiTanne BELIECTB U KX PACTBOPOB HA AJIEKTPONPOBOIHOCTh. 3aBUCUMOCTD
3JIEKTPOINPOBOJHOCTH YKCYCHOM KHCIOTHI OT KOHUEHTpauuu. B3anmoneicTBue HMHKA C CEpOM, COJIAHOU
kucnotoit, xmopuaom menu (II). lopenne maraus.

JlaGopaTopHble onbIThI. 8. Peakiuu, XapakTepHble A pPacCTBOPOB KHCIOT (CONSHON WIIH
cepHoif). 9. Peaknmu, xapakTepHbIE IS PacTBOPOB MIeioueit (TMAPOKCHAOB HaTpus win kamus). 10.
[lomyueHune u CcBOICTBA HEPACTBOPUMOIO OCHOBaHUs, HampuMmep ruppokcuga menu (I). 11. Peaknuw,
XapaKTepHbIE JJI pacTBOPOB coiielt (Harmpumep, ams xiaopuaa meau (I1)). 12. Peakun, xapaktepHbie 1is
OCHOBHBIX OKCHIIOB (HampuMmep, JUid OKcuaa Kamblws). 13. Peakmum, XxapakTepHbIe Ui KHCIOTHBIX
OKCHJIOB (HaIpuMep, [T YTISKUCIIOTO ra3a).

KontponbsHas pabora Ned

Y4eHUK Hay4uTcs CaMOCTOSTENILHO OOHapyKuBaThb W (OPMHPOBaTH Y4eOHYIO Tpoliemy,
OTpeNieNIATh 1eb y4eOHOH JIeTeTbHOCTH, BBIIBUTATh BEPCHM pellleHHs Tpo0ieM, HCKaTh
CaMOCTOSITEIBHO CPEJCTBA JOCTHKEHHS LIENH.

Y4eHUK MOJYYUT BO3MOXKHOCTh HAYUUTbCS aHAIM3MPOBATh, CPABHMBATH, KIACCH(PULIUPOBATH U
00001aTh (haKThl U SIBIICHHS; BBISBIATH PUYUHBI U CIEJCTBUS MPOCTHIX SBICHHI;, CTPOUTH JIOTHYECKUE
paccyXJIeHus,  BKIIOYAIOIME  YCTAHOBJIEHHE  INPUYMHHO-CIEICTBEHHBIX  CBSI3€H;  CO3/1aBaTh
CXeMaTH4YEeCKHE MOJEIH; ONUCHIBATh, CPABHUBATh OOBEKTHI, AeaTh BBIBOJBI, HAXOJUTH WHPOPMALHUIO B
COOTBETCTBYIOLIEH TUTEpaType; MOHUMATh M MPUMEHSITh XUMUYECKHUE TEPMHHBI.

Tema 8. XuMUYeCKHI TPAKTHKYM.

1. TIpakrtuueckas padora Ne6. MoHHbIE peakuuu.

2. Ilpaxtuyeckas padota Ne7. YcinoBus npoTeKaHUs] XUMUUYECKUX PEAKLMI MEXIY pacTBOPaMu
UIEKTPOJIUTOB 10 KOHIIA.

3. IlpaxTtuueckas padora Ne8. CBoiicTBa KMCIIOT, OCHOBAaHHH, OKCHIOB, COJIEH.

4. Tlpaktuueckas pabora Ne9. Pemenue skcriepuMeHTaIBHBIX 3a7a4.



TemaTnuyeckoe MJIAaHMPOBaAHUE

Ne Tema KomnuectBo
4acoB
BBenenue B xumuio (4 yaca)

1 BBoansiii unctpykTtax no Th npu padore B kabuHeTe XUMuUU. XUMHS — 4acTh 1
ecrecrBo3Hanus. [Ipenmer xumuu. BemecTsa.

2 IIpeBpamienue BemecTB. Posib XuMuu B )KU3HU yenoBeka. KpaTtkuil ouepk ucropuu 1
pPa3BUTHUSL XUMUHU.

3 [Tepuoaunueckas cuctema xuMudeckux nemMeHToB .M. MenneneeBa. 3Haku 1
XUMUYECKHUX DIIEMEHTOB.

4 Xumnueckue Gopmyinel. OTHOCUTEIbHAS aTOMHAs U MOJICKYJIsIpHAs Macca. 1

ATOMBI XUMHYECKHX J1eMeHTOB. (10 yacoB)

5 OCHOBHBIE CBEJICHUSI O CTPOEHUU aTOMOB. 1

6 W3meHeHus B cocTaBe siiep aTOMOB XUMUYECKHUX AJIEMEHTOB. M30TOIBI. 1

7 CrtpoeHue JIeKTPOHHBIX 000JI0YE€K aTOMOB. 1

8 M3MeHeHne yncia 3J€KTPOHOB Ha BHEILIHEM SHEPI€TUYECKOM YPOBHE aTOMOB 1
XUMUYECKUX DIIEMEHTOB.

9 B3aumoielicTBHE aTOMOB 3JIEMEHTOB -HEMETAIIOB MEXTY COOOM. 1

10 KoBasieHTHas MOIspHAs XMMUYECKas CBA3b. 1

11 Meramueckass XMMHUY€ECKasi CBA3b. 1

12 Pewmenue 3anau. 1

13 [ToaroroBka Kk KOHTPOJIBHOM pabdoTe. 1

14 KonTponbnas pabora Nel 1

IIpocTtoie BemecTBa (S 4acoB)

15 IIpocTble BemecTBa — METAJLIBI. 1

16 IIpocTele BemecTBa — HEMETAILIBI. 1

17 KonuuecTBo BemiecTna. 1

18 MossipHbIit 00bEM Ta30B. 1

19 Pemenue 3agau. 1

CoennHeHUs1 XMMHYECKUX 3J1eMeHTOB (12 yacoB)

20 CreneHb OKUCIICHHS. 1

21 Baxxsneiimme kiacchl OMHAPHBIX COCTMHEHUM — OKCUIBI U JIETyYre BOJAOPOIHBIC 1
COEIMHEHUSL.

22 OcHoBaHus. 1

23 Kucnotsr. 1

24 Conu. 1

25 Kpucrannnueckue pemeTku. 1

26 Yuctele BelecTBa U CMECH. 1

27 MaccoBas 1 00beMHast 1071 KOMITIOHEHTOB CMECH (pacTBOpa). 1

28 Penrenue 3amau. 1

29 Pemenue 3amau. 1

30 [ToaroToBka K KOHTPOJIBHOMU paboTe. 1

31 KonTponbHast paborta No2 1

HN3menenus, npoucxoasimue ¢ semecrsamu (11 yacos)
32 ®u3nYeCKue SBJICHUS B XUMUHU. 1
33 XHUMHUYECKUE PEAKIUN. 1




34 XUMHUYECKUE YPABHECHMUS. 1
35 Pacuersl 10 XUMHUYECKUM YPaBHEHUSM. 1
36 Peakuuu pasnoxxenus. 1
37 Peakuuu coequnenus. 1
38 Peaknu 3amMerenus. 1
39 Peakmun oOMena. 1
40 Turbel XUMHUECKUX pEaKlMii Ha IPUMEPE CBOMCTB BOBI. 1
41 [TonroroBka K KOHTPOJIBHOU paboTe. 1
42 Kontponbnas padora Ne3 1
XHuMHYeCKHIl NPAKTHKYM (5 4acoB)
43 Huctpykrax no Th. IIpaktuueckas padora Nel ITpuemsr oOpamienus ¢ 1
71a00paTOPHBIM 000PYTOBAHUEM.
44 [Tpaktuyeckas padora Ne2. HabnroneHnue 3a U3MEHEHHUSIMH, TIPOUCXOSIIUMHE C 1
ropsilel CBeYOil, U UX ONMCAHUE.
45 [TpakTuyeckas pabora Ne3. AHaiu3 MOYBBI U BOJIBI. 1
46 [Tpaktuyeckas padora Ne4. [Tpu3HaKH XUMUYECKUX PEAKITHi. 1
47 [Tpaktuyeckas padora NeS. [IpurorosneHue pacTBopa caxapa U pacder ero 1
MaCCOBOM JIOJIM B pacTBOPE.
PacTBopenue. PacrBopbl. Peakuinu HOHHOT0 00MeHAa M OKHCJINTEIbHO-
BOCCTAHOBHMTE/IbHbIE PeaKIUU
48 PacTBOpeHue. PacTBOpUMOCTh BEIECTB B BOJIE. 1
49 DIIEKTPOTUTHIECKAS JUCCOIHAITHSI. 1
50 OCHOBHBIE TIOJIOKEHUS IIEKTPOIUTHICCKOMN TUCCOLUALINH. 1
51 HonHbIe ypaBHEHHS. 1
52 Kucnotsl, ux kiaccudukanus u cBoicTBa. 1
53 OcHoBaHMs, UX KjIaccu(UKaIus U CBOMCTBA. 1
54 Oxcunpl, UX KJaccu(uKanus 1 CBOMCTBA. 1
55 Counn, ux kiaccu@ukanus 1 CBOHCTBA. 1
56 Pemenue 3a1a4 o kiaccuukanuy HEOPraHMYECKUX BEIIECTB. 1
57 I'enernueckas CBSI3b MEK/y KJIaCCaMU BEILIECTB. 1
58 OKHCIUTENIbHO-BOCCTAHOBUTEIBHBIE PEAKIUH. 1
59 [ToaroToBka K KOHTPOJIBHOMU paboTe. 1
60 KontponpHas pabora Ne4d 1
XuMunuyeckuii npakTukym (4 yaca).
61 ITpakTrueckas padota Ne6. loHHBIE peakiyH. 1
62 [Tpaktuyeckas pabora Ne7. YcinoBus MpoTeKaHUsS XMMUYECKUX PeaKIi Mex1y 1
pacTBOpaMH JIEKTPOIUTOB JIO KOHIIA.
63 ITpakTuyeckas padora Ne§. CBOMCTBa KMCIOT, OCHOBAaHHM, OKCHJIOB, COJIEH. 1
64 [TpakTrueckast pabora Ne9. Pemenue skciepuMeHTalIbHbIX 33]1a4. 1
65-67 | IloBTOpeHue 3
68 O6o06maromuit ypok 1




