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IosicHuTEIbHAA 3aIMCKA

1.PaGovas mporpamMmma mo XuMuH Uil 8-9 KimaccoB paszpaboTaHa B COOTBETCTBHH CO
CJICAYIOIIMMH HOPMATUBHBIMHU JOKYMEHTAMU

2.DenepanpHblii 3akoH PO «O06 o6pazoBanuu B Poccuiickoit @eneparum» ot 29.12.2012r. Ne
273.;

3.®enepanbHBIi  TOCYAApCTBEHHBIM 00pa3OBaTENbHBIA CTaHIAPT OCHOBHOTO

o01rero oOpa3oBaHuS;

4 .TlpuMepHOii porpamMmbl IO XUMUU 175t 8-9 KaccoB 00111e00pa30BaTEIbHBIX YUPEKICHUH,
asrop H.H. Tapa (Xumwmsa. Paboume mnporpammel. [IpenMerHass nuHUS —YYCOHHKOB
I'.E.Pymsutuca, ®.I'. denpamana 8-9 kmaccel: ydeb. mocobue mias oOmeodpa3oBar.
opranm3zamuii/ H.H Tapa. - 3-e wm3a.,mepepab.-M.: Ilpocsemenue, 2019. -48c.),
PEKOMEHI0BaHHOW MHUHHUCTEPCTBOM 0Opa3oBaHus U Hayku P®D, a Taxxke

5.0cHOBHOM 00pa30oBaTeNbHON MPOTPaMMbl OCHOBHOTO 001iero oopazosanus MBOY «OII
r.JIBICKOBO

6.Yuebnoro miana MBOY «OUI r.JIpickoBO
7.1lonoxenus o paboueit mporpamme, pazpadborannoro B MbOY «OIll r.JIsickoBO

B ocHoBHOI1 1KOIE XMMUS U3y4yaeTcs ¢ 8 mo 9 kiacc. YueOHbli mian coctapiseT 136 yueOHbIX
4acoB, B TOM uucie B 8, 9 kiaccax mo 68 yueOHBIX 4aCOB U3 pacueTa 2 yueOHBIX Yaca B HEJIEIIO.

Paznea L. [lnanupyemblie pe3yJibTaThbl OCBOCHUA Y4eOHOI0 MpeaMeTa
@®opMupoBaHNEe YHHUBEPCAJIBHBIX Y4eOHbIX A1eHCTBHIA.
CraHgapT ycTaHaBIMBAaeT TpeOOBaHUS K pe3yjbTaTaM OCBOCHHS OOYYaIOIIUMUCS
OCHOBHOUM 00pa30BaTEIbHON MPOrPaMMbl OCHOBHOTO OOIIETO 00pa30BaHUsI:
JIMYHOCTHBIM, BKJIIOUYAIOIIMM TOTOBHOCTh M CIIOCOOHOCTH OOYYaIOIIMXCS K
CaMOPAa3BUTHIO M JIAYHOCTHOMY CaMOOTIPE/ICIICHHIO, C(DOPMUPOBAHHOCTH UX MOTHBAITUU K
OOYYCHHIO W TIEJICHANPABICHHOW IMO3HABATCIIBHON JCATCIBHOCTH, CUCTEMBbI 3HAYMMBIX
COIMAJILHBIX W MEXKJIUYHOCTHBIX OTHOIICHHH, IIEHHOCTHO - CMBICIOBBIX YCTaHOBOK,
OTpaXKAIONIMX JIMYHOCTHBIC W TPAXTAHCKUE TIO3UIIMH B JICATCILHOCTH, COIMAJILHBIC
KOMIICTEHITUHU, TPAaBOCO3HAHUE, CIOCOOHOCTh CTAaBUTh IIEJU U CTPOUTH KHU3HCHHBIC
IUTaHBI, CIIOCOOHOCTh K OCO3HAHUIO POCCHUHCKOW HJICHTUYHOCTH B TOJUKYJIBTYPHOM
COIIYME; MeTanpeAMeTHBIM,  BKJIIOYAIOIIMM  OCBOCHHBIC  OOYYaIOIIUMHUCS
MEXIPEIMETHBIC TIOHATHS M YHHBEPCAJIbHBIC Yy4eOHbIC JEHCTBUSA (pEryJsTUBHEIC,
MO3HABaTEIbHBIC, KOMMYHHKATUBHBIC), CTIOCOOHOCTD WX MCIIOJIh30BaHUS B

yueOHOM, T[O3HABATEJbHOW U COLUMAIBHON MPAKTHKE, CaMOCTOSATEIbHOCTD
MJIAHUPOBAHMSI W OCYIIECTBIICHUS YYEOHOW MESITEIbHOCTH U OpTaHu3alluu
y4eOHOTrO COTpyAHMYECTBA C TNeJaroraMM M CBEPCTHUKAMH, TOCTPOCHUE
UHAMBUIYaIbHONM 00pa30BaTeIbHONW TPAEKTOPUU; NpPeAMeTHBIM, BKIIIOYAIOIIUM



OCBOEHHBIE OOYYaIOIIMMHUCI B XO0JI€ HM3Yy4YCHHUS Y4YEOHOTO IMpeaMeTa YMEHHUs
crienuuyeckre s JaHHOW NpPEeAMETHON 007acTH, BHUIBI JIESITEIBHOCTH IO
MOJTYYCHHUIO HOBOTO 3HAHUS B paMKax y4eOHOTO MpeIMeTa, €ro IpeoOpa3oBaHUI0 U
IPUMEHEHUI0O B  Y4eOHBIX, Y4YEOHO-TIPOCKTHBIX M  COIMAIbHO-TIPOCKTHBIX
CUTyalusX, OpMUPOBAHUE HAYYHOTO TUIA MBIILICHUS, HAYYHBIX MPEICTABICHUM
O KIIOYEBBIX TEOpPHSX, THUIAX MW BHAAX OTHOUIECHUW, BJIAJCHUE HAYYHOU
TEPMUHOJIOTHEH, KIIFOYEBBIMU TTOHITUSAMH, METOJIAMU 1 IPUEMaMHM.

JIMYHOCTHBIE Pe3yJIbTAThl 0CBOCHUSI OCHOBHOM 00pa30BaTeIbHOM MPOrPaMMBbI
OCHOBHOTI'0 00111er0 00pa3oBaHusi OTPAXKAIOT:
BOCIIUTAHUE POCCUMCKOW TPAXKIAHCKOW HIACHTHUYHOCTHU: MATPUOTU3MA, YBAKEHUS K
OrtedecTBY, MPOILIOE U HACTOSIIEE MHOTOHAIIMOHAILHOTO Hapoaa Poccuu; oco3Hanue
CBOEHM ITHUYECKOW MPUHAIJIEKHOCTH, 3HAHUE UCTOPHHU, A3bIKA, KYJIbTYPbl CBOETO
HapoJ1a, CBOETr0 Kpasi, OCHOB KYJbTYPHOTO Haclieaust HapoaoB Poccuu u yenoBeuecTna;
YCBOECHHE T'YMAHUCTHYECKHUX, JEMOKPATHYECKUX W TPAIUIMOHHBIX IIEHHOCTEH
MHOTOHAIIMOHAJILHOTO POCCHICKOTO 00IIIeCTBA; BOCIIUTAHUE YyBCTBA
OTBETCTBEHHOCTH U J10JTa nepe PoauHowu;
dbopMupoBaHHE OTBETCTBEHHOTO OTHOIIECHUS K YYCHHUIO, TOTOBHOCTH U CIIOCOOHOCTH
0oOyyJaromuxcsi K CaMOPa3BUTHIO U CaMOOOpa30BaHUI0O HAa OCHOBE MOTHBAIUU K
00y4eHHI0 W TI0O3HAHWIO, OCO3HAHHOMY BBIOOPY M TIOCTPOCHMIO JajbHEHIen
WHJUBUAYAJIbHOM TpaeKTopuu oOpa3oBaHus Ha 0a3e OpPUEHTHUPOBKU B MHUPE
npodeccuii U MpodecCHOHANBHBIX MPEANOYTEeHUM, Ha OCHOBE (POPMHUPOBAHUS
YBKUTEJILHOTO OTHOIIEHHUS K TPYAY;
dbopMupoBaHUE IIEJIOCTHOTO MHUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHS HAYKH M OOIECTBEHHON NMPaKTHKH, YYUTHIBAIOIIETO COIHMAIBHOE,
KYJBTYPHOE, SI3IKOBOE, TyXOBHOE MHOTO0Opa3ne COBPEMEHHOTO MUPA;
dbopMupoBaHHE OCO3HAHHOTO, YBOXXUTEIBLHOTO U JOOPOXKEIATEIHLHOTO OTHOIICHUS K
IPYyroMy 4YEJIOBEKY, €ro MHEHHUI0, MHUPOBO33PEHHIO, KYJIbTYpE, S3bIKY, BEpE,
FPaXJAHCKOM TMO3ULIMH, K HMCTOPUH, KYJIbTYpE, PEJIUTHH, TPATULIMAM, S3bIKaM,
IICHHOCTSIM HapoJ0B Poccuu M HApOJOB MHpa; TOTOBHOCTH M CIIOCOOHOCTH BECTH
JUAJoT ¢ IPYTUMH JIFOABMU U IOCTUTATh B HEM B3aUMOIIOHUMAHUS;
OCBOEHHE COIUAJIBHBIX HOPM, MPABUJ MOBEAEHUS, posieil 1 (OpM COIMATBHOMN KU3HU
B IPYIINAax U cOOOIIECTBAX, BKIIIOYAs B3POCIBIE U COIMATIBHBIC COOOIIECTBA; yUacTHe
B IIKOJBLHOM CaMOYTPABJICHUU M OOIICCTBEHHOM KU3HU B Mpejesax BO3PacTHBIX
KOMIIETEHIIUM C YYE€TOM PErHOHAIbHBIX, JTHOKYJIbTYPHBIX, COLUAJIBHBIX H
DKOHOMHYECKUX 0COOEHHOCTEN;
pPa3BUTHE MOPAIHHOTO CO3HAHUS U KOMIIETEHTHOCTH B PEIICHUU MOPAJIbHBIX MPOOIIEM
Ha OCHOBE JINYHOCTHOTO BhIOOpA, (hOPMHUPOBAHNE HPABCTBCHHBIX UYBCTB



U HPABCTBEHHOTO TOBEIACHHS, OCO3HAHHOTO M OTBETCTBEHHOI'O OTHOIIEHUS K
COOCTBEHHBIM MOCTYITKAM;
dbopMupoBaHUEe KOMMYHUKATUBHOW KOMITIETEHTHOCTH B OOIIEHUH U COTPYIHUYCCTBE
CO CBEPCTHUKAMM, JETbMH CTApPUIErO M MJIAJIIErO BO3PACTa, B3POCIBIMU B MIPOLECCE
o0Opa3oBaTeIbHOM, 00IECTBEHHO MOJIE3HOM, YIeOHOMCCIIEI0BATEIHLCKOM, TBOPUYECKON
U JPYTUX BUJOB JEATEIbHOCTH;
dbopMHpoOBaHUE IIEHHOCTU 3J0pPOBOr0 M 0Oe3omacHoro o0pasa >KU3HU; YCBOCHUE
npaBuil WHAWBUAYATLHOTO ¥ KOJUIGKTUBHOTO O€30MacHOTO TIOBEACHHS B
Ype3BbIYANHBIX CHUTYALUSAX, YIPOXKAIOIMIMX KU3HU M 3J0POBBIO JIIOACH, IMPaBUII
ITOBEJICHMSI HA TPAHCIIOPTE U HA TOPOTax;
dbopMHpOBaHHE OCHOB HKOJOTUYECKON KYJIBTYPbl COOTBETCTBYIOIIECH COBPEMEHHOMY
YPOBHIO  JKOJOTMYECKOTO  MBIIUIEHUS,  PA3BUTHE  OMNbITA  3KOJIOTUYECKHU
OPUEHTUPOBAHHON pPE(ICKCUBHO - OIICHOYHOW M MPAKTUYECKON NIEeSITEIHHOCTH B
KU3HEHHBIX CUTYalUsIX;
OCO3HAHUE 3HAYEHUSI CEMbU B KU3HHM YEJIOBEKA W OOIIECTBA, MPUHITUE LIEHHOCTU
CEMENHOM )KU3HU, YBAKUTEIBHOE U 3a00TIMBOE OTHOLIEHUE K WIEHAM CBOEU CEMBbH;
Pa3BUTHE ICTETUYECKOIO CO3HAHMUS Yepe3 OCBOCHHUE XYNOXKECTBEHHOI'O HACJIEIMs
HaponoB Poccnm u mMupa, TBOPYECKOW NEITENBHOCTH ICTETUYECKOTO Xapakrepa; -
dbopMHpOBaHE OCHOB ITPABOCO3HAHUS JIsl COOTHECEHHUSI COOCTBEHHOTO TTOBEACHUS U
MOCTYIIKOB JAPYTUX JIKOJE€W C HPABCTBEHHBIMU LIEHHOCTSIMU U HOPMaMH IIOBEJCHHS,
YCTaHOBJICHHBIMU 3aKOHOAAaTeNbcTBOM Poccuiickoin @enepaunu, yOexAeHHOCTH B
HEOOXOIMMOCTH 3alllMIATh MPABOMOPSAIOK MPABOBBIMH CIIOCOOAMH M CPEJICTBAMH,
YMEHHM PEaNu30BbIBATH OCHOBHBIE COLMAJBHBIE PO B IMpeaenax CBOEH
JI€eCIIOCOOHOCTH.

MeTanpeaMeTHbie pe3yJIbTATHI 0CBOCHHSI OCHOBHOI 00pa30BaTe/IbHOM
NMPOrpaMMbl OCHOBHOT'0 00111ero 00pa3oBaHus OTPAKAIOT:
YMEHUE CaMOCTOSITEIBHO OINpPEAeNATh IIeIM CBOETO OOy4YeHHs, CTaBUTh U
dbopmynupoBath Juist ce0s HOBBIE 33J1laud B yueOe U MO3HaBaTEIbHOU JNEsATEIbHOCTH,
pa3BUBaTh MOTUBBI U HHTEPECHI CBOEH ITO3HABATEIBHOU JIESITEIbHOCTH;
YMEHHUE CaMOCTOATENIbHO IUIAHUPOBATh MYTH JOCTHMIKEHUS IIE€JIEH, B TOM YHUCIIEC
abTEepPHATHBHBIC, OCO3HAHHO BHIOMpaTh Hanbosee d3(HPEeKTUBHBIE CIOCOOBI pEIICHUS
y4eOHBIX U MTO3HABATENbHBIX 33/1a4;
YMEHHUE COOTHOCUTH CBOM JIEUCTBHS C IUIAHUPYEMBIMU PE3YJIbTaTaAMM, OCYIIECTBIISITH
KOHTPOJIb CBOEH JEATEIIbHOCTH B MPOLIECCE AOCTHMKEHUS PE3YJIbTaTa, ONPEHCIISITh
crocoObl  JCHCTBMM B paMKax TMPEAJIOKEHHBIX YCIOBHM ©  TpeOOBaHM,
KOPPEKTUPOBATH CBOM JAECHCTBUS B COOTBETCTBUM C U3MEHSIONICICS CUTYallUEH;
YMEHUE OIICHWBATh IPABUJILHOCTh BBIIOJHEHHUS y4eOHOUM 3ama4du, COOCTBEHHBIC
BO3MO>KHOCTH €€ PEILICHHUS;



BJIAJICHUE OCHOBAMHM CAMOKOHTPOJI, CAaMOOLEHKH, IMPUHATHUS PpELICHUN W
OCYLIECTBJIEHHUS OCO3HAHHOI'O BBIOOpA B YUEOHOW M MIO3HABATEIbHOU €ATEIbHOCTH; -
YMEHUE ONpPENESATh MOHATHS, CO3AaBaTh OOOOLIEHUS, YCTaHABIMBATH AHAJIOIHH,
KJIacCU(PUIIMPOBATh, CAMOCTOSATEIBLHO BBIOMPATh OCHOBAHMS W KPUTEpUU A
KJIacCU(pUKALMK, yCTaHABIMBAaTh MPHUUYMHHO-CIEACTBEHHbIC CBS3H, CTPOWTH
JIOTUYECKOE PACCYXACHUE, YMO3aK/IIOUeHHE (MHIYKTUBHOE, NEIYKTUBHOE U TIO
aHAJIOTUM) U JIeJaTh BBIBOJIBI;

YMEHHE CO3/71aBaTh, MPUMEHATh U MPEOOPaA30BBIBATH 3HAKHM M CHMBOJbBI, MOJECIUA U
CXEMBI ISl pelIeHUs] y4eOHBIX U TT03HABATEIbHBIX 3a/1ay;

CMBICIIOBOE UTEHUE;

YMEHHME OpPraHUu30BbIBaTh Y4€OHOE COTPYIHHUUYECTBO U COBMECTHYIO JESTEIBLHOCTD C
YUUTEJIEM U CBEPCTHUKAMU; pabOTaTh MHAMBHUAYAIBHO U B TPYIIE: HAXOAUTH 00IIee
pelieHre U pa3pemarb KOH(QIUMKTBI HAa OCHOBE COIJIACOBAHUS MO3MIMN W ydeTa
UHTEPECOB; (OPMYIUPOBATH, APTYMEHTUPOBATH U OTCTauBaTh CBOC MHEHUE;

YMEHUE OCO3HAHHO HCIIOJIb30BaTh PEUEBBIE CPEACTBA B COOTBETCTBHM C 3aJadei
KOMMYHUKAIMM ISl BBIPAKEHUS CBOMX YYBCTB, MbICIEH U NOTPEOHOCTEN;
IUIAHUPOBAHUS U PETYJISILIMM CBOEH NIEATEIBHOCTH; BJIAJICHUE YCTHOM U NMMCbMEHHON
pEeUb0, MOHOJIOTHYECKOW KOHTEKCTHOM peubl0; Pa3BUTHE MOTHUBAIIMM K OBJIAJICHUIO
KyJbTYPOIl aKTUBHOTO [T0JIb30BaHUs CIIOBAPSMH U IPYTUMHU IOUCKOBBIMH CUCTEMAMU;
- (opMupoBaHME M paA3BUTHE KOMIIETEHTHOCTH B O0O0JIACTH UCIOJIb30BaHUS
WH(POPMAIIMOHHO- KOMMYHHUKAIIMOHHBIX TexHonorui (nanee UKT - komnereHuun); -
(GbopMHUpOBaHKE U Pa3BUTUE HKOJOTMYECKOTO MBILIUICHUS, YMEHHUE MIPUMEHSTh €ro B
M03HABATEJIbHOM, KOMMYHUKATUBHOM, COLIMAJIBHON MPAKTUKE U MPOPEeCcCUOHATBHON
OpUEHTALIUU.

BbInyCKHUK HAYYUTCS:

XapaKTepu30BaTh OCHOBHBIE METOJAbl IO3HAHWA: HAOIIOJEHHE, U3MEpEHHeE,
HKCIIEPUMEHT;

CBOMCTBa TBEPABIX, JKUJIKMX, ra3000pa3HbIX BEIIECTB, BBIIETSAS UX CYIIECTBEHHbIE
NpU3HAKY;

PacCKpbIBATh CMBICII OCHOBHBIX XMMHUYECKUX MOHATUN «aTOM», «MOJIEKYJIay,

«XUMHYECKUI QJICMCHT», «IIPOCTOC BCIICCTBO», «CJIOXHOC BCIICCTBO»,

CBAJICHTHOCTB», «XUMHNYCCKasd PCaKLUsiA», UCIIOJIb3Yyd 3HAKOBYIO CHUCTEMY XHUMUH; -

PaCKpbBIBATh CMBICJI 3aKOHOB COXpaHCHHsA MACChbl BCHICCTB, IIOCTOAHCTBA COCTAaBa,

aTOMHO- MOJIEKYJISIPHOU TEOPUH;

pas3iinyaTtb XUMHYCCKHUE U (I)I/ISI/I‘IGCKI/IC SABJICHHUA,
Ha3bIBaTb XUMHWYCCKUEC JJICMCHTHI,



OTIPEENSTh COCTAB BEILIECTB 10 UX GopMyIiam;

BAJICHTHOCTh aTOMAa 3JIEMEHTA B COCIUHCHUSX

ONPENENATh TUIl XUMUYECKUX PEaKIU;

Ha3bIBaTh [IPU3HAKH U YCIOBUA MPOTEKAHUS XUMUUYECKUX PEAKIINIA;

BBISBJISITH MPU3HAKH, CBUJIETEIILCTBYIOIINE O IPOTEKAHUHU XUMUYECKOU PEAKIIUU TIPU
BBITIOJTHEHUH XUMHUUYECKOTO ONBITA;

COCTaBJISITH (POPMYJIBI OMHAPHBIX COSTUHEHUN;

COCTaBIISAITh YPABHEHUSI XUMUYECKUX PEAKIINIA;

coOJI01aTh MIpaBuiIa 0e30MmacHoi paboThI PU MPOBEJIEHUU OTIBITOB;

M0JIb30BAThHCS J1a0OPATOPHBIM 000PYAOBAHUEM U MOCYA0M;

BBIYUCIISITh OTHOCUTEIBHYIO MOJIEKYJIIPHYIO U MOJISIPHYEO MacChl BEILIECTB;
BBIYHCIIATh MAcCCOBYIO JIOJIF0 XMMHYECKOTO 3JeMEHTa 1Mo (hopmysie COCAUHEHUS; -
BBIYHCIIATH KOJIMYECTBO, OOBEM MJIM MACCy BEIIECTBA MO KOJUYECTBY, 00bEMY, Macce
pEareHToB WX MPOAYKTOB PEAKIINH;

XapakTepu3oBaTh (U3MUECKHME U XUMHUYECKHE CBOMCTBA TMPOCTHIX BEIECTB:
KHCJIOpOAA U BOAOPOAA;

MoJIy4aTh, COOMPATh KUCIOPO/I U BOJAOPO/I;

pacno3HaBaTh ONBITHBIM ITyTEM ra3000pa3HbIe€ BEIIECTBA: KUCIOPO/, BOJOPO;
pacKpbIBaTh CMBICH 3aKOHA ABOTapo;

PaCKpBIBaTh CMBICII TOHATUHN «TETUTOBOM 3(PHEKT peakium, «KMOJSPHBIA 00bEM»;
XapakTepru30BaTh PU3NUECKUE U XUMUUYECKUE CBOMCTBA BOJIBI;

PaCKpbIBaTh CMBICI MOHSTHUSL «PACTBOPY;

BBIYMCJISITh MACCOBYIO JIOJIFO PACTBOPEHHOTO BEIIECTBA B PACTBOPE;

IPUTOTOBJIATH PACTBOPBl C OINPEACIEHHOW MAacCOBOW [JOJEHM PACTBOPEHHOIO
BEILIECTBA;

Ha3bIBaTh COCAUHEHUS] M3YYCHHBIX KJIACCOB HEOPraHMYECKHWX BEIIECTB; -
XapakTepu3oBaTh (U3WUECKHE M XHUMHYECKHE CBOMCTBA OCHOBHBIX KJIACCOB
HEOPTraHUYECKUX BEIIECTB: OKCUAOB, KACJIOT, OCHOBAHUM, COJICH;

ONPENENATh NPUHAMJICKHOCTh BEUIECTB K ONPEIEICHHOMY KJIACCY COCINHEHMUI;
COCTaBJISITH (POPMYJIBI HEOPTAHUYECKUX COCTMHEHNUN N3YUEHHBIX KJIACCOB;
MPOBOAUTH OMBITHI, MOATBEPKAAIONINE XUMUUECKHUE CBOMCTBA M3YUYEHHBIX KJIACCOB
HEOPTaHUYECKUX BEICCTB;

pacrio3HaBaTh ONBITHBIM ITyTEM PACTBOPHI KUCIIOT U I11I€JI0YEN M0 U3BMEHEHUIO OKPACKU
WHJIUKATOPA;

XapaKkTepru30BaTh B3aUMOCBSI3b MEKY KIaCCaMH HEOPraHUYECKUX COEUHEHMUII;
packpsiBath cMbIca [lepuognueckoro 3akona /[.1. Menneneena;



OOBSICHATh (PUBMYECKUM CMBICT aTOMHOTO (TOPSIAKOBOIO0) HOMEpPa XUMHYECKOTO
AJIIEMEHTAa, HOMEPOB I'PYIIILI U ITeproa B nepuoandeckon cucreme .M. Menneneena;
OOBSCHATh 3aKOHOMEPHOCTH W3MEHEHHS CTPOCHHS aTOMOB, CBOMCTB JJICMEHTOB B
npejesiax MajibIX MEPUOJIOB U TJIABHBIX MOATPYII;

XapaKkTepru30BaTh XUMUYECKHUE AJIEMEHTHI (0T BOAOpPOAA IO KaJbIIMs) HA OCHOBE MX
MOJIOKEeHHS B nepuoaudeckoi cucteme 1.1, MeneneeBa 1 0COOEHHOCTEH CTPOCHUS
UX aTOMOB,;

COCTaBJISITh CXEMBI CTPOCHUSI aTOMOB NEPBBIX 20 3JIEMEHTOB MEPUOIUYECKON CUCTEMBI
JI.1. Menneneena;

PACKpBIBATH CMBICIT ITIOHATUI: «XUMHUYECKAS CBSA3BY, «AJIEKTPOOTPULIATEITLHOCTHY,
XapaKTeprU30BaTh 3aBUCUMOCTh  (DM3UYECKUX CBOMCTB BEHIECTB OT THIA
KPUCTAJUTMYECKOU PEIIETKY;

ONPEAEIATh BUJl XUMUYECKOUN CBSI3M B HEOPTraHUYECKUX COCTMHEHHUSIX;

n300pakaTh CXEMbI CTPOCHHUS MOJICKYJ BEIIECTB, 0Opa30BaHHBIX PAa3HBIMU BUJIAMH
XUMHYECKHUX CBA3CH;

pPACKpBIBATh CMBICII TIOHSITUA «HOH», «KATHOH», «AHHOH», «IJICKTPOJUTHIY,
«HEDJICKTPOJIUTHI»,

CQICKTPOJIUTHYICCKAA JUCCOUALNA», KOKHUCIUTEIIbY, «CTCIICHb OKHUCICHUA

«BOCCTAaHOBHTCIIb»,

«OKHCJICHHUC), «KBOCCTAHOBJICHHUC),

OINPEIENATh CTENEHb OKUCIIEHHS aTOMA 3JIEMEHTA B COCIMHEHNH;
PacCKpBIBaTh CMBICI TEOPUHU IIEKTPOJUTUUECKON AUCCOLUALINN;

COCTaBJISATh YPABHEHUS DJIEKTPOJIMTHUYECKON JUCCOLUALIMY KHACIIOT, IIEJI0YEH, COJIEH;
OOBSICHATh CYIIHOCTh Hpolecca 3JIEKTPOJUTHUECKON AMCCOLMAMM U peakuui
MOHHOTO OOMEHa;

COCTaBJISITh MOJHbBIE U COKpAIllEHHbIE HOHHBIE YPABHEHUS PEaKIIMK OOMEHa;
OTPEAEATh BO3MOKHOCTh IMPOTEKAaHUs pEeaKkUuid HMOHHOrO OOMEHa; - MPOBOJAUTH
pEeaKLNH, NOATBEPKIAIOIINE KAUECTBEHHBIN COCTAB PA3JIMYHbIX BEUIECTB; ONPEACIIATh
OKUCJIUTEIb M BOCCTAHOBHUTENb, - COCTAaBJIATh YPAaBHEHUS OKHUCIUTEIBHO-
BOCCTAHOBUTEIBHBIX PEAKLIU;

Ha3bIBaTh (PaKTOPHI, BIUSIOLINE HA CKOPOCTh XUMUYECKON peakluu;
KJIAaCCU(DUIIMPOBATH XUMUYECKUE PEAKIIUU MO PA3JIMYHBIM MPU3HAKAM;
XapaKTEpPU30BaTh B3aUMOCBS3b MEXIY COCTaBOM, CTPOEHHUEM U CBONCTBaMHU
HEMETAIJIOB;

IPOBOAUTDH OMBITHI MO MOJYYEHHUIO, COOUPAHHUIO U M3YyYEHUIO XUMUYECKHX CBOWCTB
ra3000pa3HbIX BEIIECTB: YIIIEKUCIIOTO Ta3a, aMMHUaKa;

pacrno3HaBaTh ONBITHBIM ITyTEM ra3000pa3HbIE BEIIECTBA: YTICKUCIBIN I'a3 U aMMUAK;



XapakTepu30BaTh B3aMMOCBSA3b MEXKIY COCTaBOM, CTPOCHHEM U CBOWCTBAMHU
METaJUIOB;

Ha3bIBaTh OPraHMYECKHUE BEILECTBA MO UX (opMylie: METaH, 3TaH, ITWIEH, METAHOJI,
OTAHOJ, TJIMLEPUH, YKCyCHas KHCIOTa, AMHHOYKCYCHas KHCJIOTa, CTECapUHOBAs
KHCJIOTA, OJICMHOBAs KUCIIOTA, TII0K03a;

OLICHUBATh BIIMSIHUE XMMHUYECKOTO 3arpsA3HEHUs] OKPYXKAIOLIEW Cpelpl Ha OPraHu3M
YEJI0BEKA,

IPaMOTHO OOpAaIaThCs C BEIIECTBAMU B IIOBCEIHEBHOM KU3HU;

ONPENEIATh BO3MOYKHOCTh MNPOTEKAaHUs PpEaKUUd HEKOTOPBIX NPEACTaBUTENICH
OPraHUYECKUX BEIIECTB C KHUCIOPOJOM, BOIOPOJOM, METAJUIAMHU, OCHOBAHUSIMH,
rajoreHamu.

BLIHyCKHI/IK MOJIYIUT BO3MOKHOCTb HAYYUTHCH:

BBIJIBUTaTh U IIPOBEPSTH IKCIEPUMEHTAIBHO TUIIOTE3bl O XUMHUYECKUX CBOMCTBAX

BEII[ECTB HA OCHOBE MX COCTaBa U CTPOEHUS, UX CIOCOOHOCTH BCTYNAaTh B XUMUYECKUE

PEaKINM, O XapaKTepe U MPOJYKTAX PA3IAYHBIX XUMHUYECKUX PEAKIINM;

XapaKTepU30BaTh BEUIECTBA 110 COCTaBY, CTPOCHHUIO M CBOMCTBAM, YCTaHAaBJIMBATH

MIPUYAHHO- CIICJICTBEHHBIE CBSI3M MEXAY JaHHBIMU XAPAKTEPUCTUKAMU BEIIECTBA; -

COCTaBJISITh MOJICKYJISIPHBIE U MIOJIHBIE HIOHHBIE YPABHEHHUS IO COKPAIIEHHBIM HOHHBIM

YPaBHEHUSIM;

IIPOTHO3UPOBATh CIOCOOHOCTH BEIIECTBA IPOSBIATH OKHCIUTEIbHBIC
WJIA BOCCTAHOBHUTEJBHBIE CBOMCTBA C YYETOM CTEIIEHEW OKHMCIIEHUs DJIEMEHTOB,

BXOJIAIIMX B €r0 COCTAB;

COCTaBJISITh ~ YPABHEHUS  PEAKUUW, COOTBETCTBYIOIIUX  IOCJIECAOBATEIBHOCTH

MIPEBPALIEHAN HEOPTAHUYECKUX BEIIECTB PA3JIUYHBIX KIIACCOB;

BBIJIBUTATh U MPOBEPSTH IKCIEPUMEHTAIBHO THUIIOTE3bl O PE3YJIbTATaX BO3JIEHCTBUSA

pa3nTuYHBIX (PAaKTOPOB HA U3MEHEHNE CKOPOCTH XUMUYECKOMN peaKIny;

UCITIOJIH30BATh MPUOOPETEHHBIE 3HAHUS JIJISl 9KOJIOTMUYECKH TPAMOTHOTO TMOBE/ICHUS B

OKPYKAIOIIEU CPELE;

WCITOJIB30BATh MPUOOPETCHHBIE KITFOUEBbIE KOMIIETEHITUY TIPH BBHITOJTHECHUH MPOEKTOB

1 y4eOHO-UCCIIeI0BATENbCKUX 3314 110 U3YUYEHHUIO CBOMCTB, CIOCOOOB MOIYYEHUS U

pacro3HaBaHKs BEIIECTB;

OOBEKTHBHO OIIEHMBATh HMH(POPMAIIMIO O BEIIECTBAX M XUMHUYECKHX Mpolieccax;

KPUTUYECKA OTHOCUTHCS K TICEBJOHAY4YHOW WHGOpMAINK, HEI00pOCOBECTHON

peKJiaMe B CpeIcCTBaX MacCOBOM MH(GOPMAITIH;

OCO3HABATh 3HAYECHHE TEOPETHUYECKHX 3HAHWW 10 XWMHUU Ui IPAKTUYECKON

NEATEIIbHOCTH YEJIOBEKa;



- CO3JaBaTb MOJCIWM M CXCMBI AJI1 PCHICHHA y‘{€6HBIX N TI03HABaTCJIbHBIX 3aad4,
IIOHMMAaTb HGO6XOI[I/IMOCTL CO6JIIOI[6HI/I$I HpCI[HHC&HHﬁ, nmpeajiiaracMbIx B
HHCTPYKIOUAX 110 UCITOJIb30BaAHUIOJICKAPCTB, CPCIACTB OBITOBOM XUMHU U ap.

Paznen 11

Conep:xxanne yueOHOro npeamMera

B cucreme ecrecTBeHHOHAYYHOTO 00pa30BaHUs XUMUS KaK y4€OHBIH MpeiMeT
3aHMMaeT BaXKHOE MECTO B NO3HAHUM 3aKOHOB MIPUPO/IbI, POPMUPOBAHUHN HAYUHOH
KapTUHBI MUPA, CO3JJaHUU OCHOBBI XMMUYECKUX 3HAHUHN, HEOOXOIUMBIX JIJIS
MOBCEIHEBHOM JKM3HU, HABBIKOB 3/10pPOBOT0 M 0€30I1aCHOTO ISl YEJIOBEKA U
OKpYXaloIlel ero cpeabl 00pasa )KU3HH, a TAKKE B BOCIIMTAHUH 3KOJIOTUYECKOU
KYJIBTYpBL.

YCnemHoCTh W3y4EeHUS] XMMHUHU CBA3aHA C OBJIAJICHUEM XHMHUYECKHM S3BIKOM,
coOntoeHneM TmpaBuil  Oe3omacHoOM paOOTbl MpU  BBINOJIHEHUH XUMHUYECKOTO
JKCIIEPUMEHTA, OCO3HAHUEM MHOTOYMCIIEHHBIX CBA3EH XMMUU C APYTUMHU IIpEAMETaMU
LIKOJIBHOTO Kypca.

[Iporpamma BkiIrO4YaeT B c€0s1 OCHOBBI HEOPTAaHUYECKON M OPraHUYECKON XHUMUH.
I'maBHOM ujeelt mporpaMmsl SIBISIETCS CO37aHre 0a30BOr0 KOMILIEKCA OMOPHBIX 3HAHUHN
10 XMMHH, BBIPAKEHHBIX B JOPME, COOTBETCTBYIOIIEH BO3pACTy 00yUYarOIIUXCsl.

B conepxanuu TaHHOTO Kypca IPEACTaBIECHbI OCHOBOIIOIATAIOIINE XUMUYECKHUE
TEOPETUUYECKUE 3HAHUSA, BKIIOYAIOIINE W3YYEHHE COCTAaBA M CTPOCHHUS BEILECTB,
3aBUCUMOCTM HMX CBOMCTB OT CTPO€HHs, IIPOTHO3MPOBAHME CBOWCTB BEILECTB,
HCCIIEIOBAHNE 3aKOHOMEPHOCTEN XUMUUECKHUX NTPEBPALLICHUN U ITyTEN yIIPABICHUSI UMU
B LIEJISAX MTOJTYYEHHMS BEIIECTB U MAaTEPUAJIOB.

TeopeTndecKyr0 OCHOBY U3YUYEHHsI HEOPTaHUYECKONM XMMHU COCTABIIIET aTOMHO-

MOJIEKyJIsApHOE yueHue, Ilepumommueckuit 3axkon .M. MenzgeneeBa ¢ KpaTkumu
CBEICHUSIMH O CTPOCHMM aTOMa, BUIAX XUMHUYECKOM CBSI3HM, 3aKOHOMEPHOCTSX
IIPOTEKAHNSI XUMUYECKUX PEAKIIUI.
B wu3yueHnn kypca 3HauuTEIbHAs POJb OTBOJUTCS XUMHUYECKOMY 3SKCIIEPUMEHTY:
MPOBEJCHUIO MPAKTUYECKUX U JAO0OpaTOpPHBIX paboT, OMUCAHUIO PE3YJIbTATOB
YYEHUYECKOTO0 IKCIEPUMEHTa, COOJIIOJCHUI0O HOPM U TpaBuUJl 0e30macHON paboThl B
XUMHUYECKON naboparopun. Peanusanus AaHHON MporpaMMbl B MpOLECCE OOYUCHHS
MO3BOJIUT 00YYAIOIIMMCS YCBOUTH KIIFOUEBbIE XMMUYECKNE KOMIIETEHIUH U MTOHSTH POJIb
Y 3HAYECHUE XUMUU CPEAU APYTUX HAYK O MPHUPOE.



N3yuyenne mnpeamera «XuMus» B 4YacTd (opmMupoBaHUs y OOydaromUXCs
HAyYHOTO MHPOBO33PEHHUS, OCBOCHHS OOIEHAYYHBIX METOAOB (HaOIIO/EHUE,
U3MEPEHHE, DKCIIEPUMEHT, MOJIEITUPOBAHKUE), OCBOCHHS MPAKTHUYECKOTO MPUMEHEHUS
HAy4YHBIX 3HAHMWH OCHOBAaHO Ha MEXIPEIMETHBIX CBA3SAX C npeaMeramu: «buosorus»,
«I'eorpadus», «Hctopus», «Jluteparypa», «Marematuka», «OCHOBBI 0€30MacHOCTH
KU3ZHENIEATEIILHOCTHY, «PyccKkuil A3bIk», «PU3nka», « IKOJIOTU».

HepBOHa‘{aJIbHLIe XUMHYCCKHUE ITOHATHUA

[Tpenmer xumuu. Tena u BeniecTBa. OCHOBHBIE METO/IbI IO3HAHUS: HA0IIIO/IEHUE,
U3MepeHne, dKCnepuMenT. Ou3ndeckue U XUMUYECKHUE SBJICHUS. UHCThIE BElIEeCTBA U
cmecu. CriocoObl pazaeneHus cMeceid. AToM. Mosiekyna. XUMUYECKUNA 3JIEMEHT. 3HAKU
XUMUYECKUX 3JIeMEHTOB. IIpocTbie M CIIOXKHBIE BeHIECTBAa. BajleHTHOCTb. 3aKOH
MOCTOSIHCTBA COCTaBa BellecTBa. Xumuueckue (opmyisl. Muaekcel. OTHOCUTENbHAS
aTOMHasT W MOJEKYJsIpHas Maccel. MaccoBas J0JI1 XHMHMYECKOTO DJJIEMEHTA B
COCIMHEHHNH. 3aKOH COXPaHEHUs MAcChl BEIIECTB. XUMUYECKUE YPABHECHHS.
KoaddunmenTsl. YcnoBus u npu3Haku
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MPOTEKAHNSI XUMHUYECKUX peakiuid. MoJib - eqMHUIA KOJIMYECTBA BelecTBa. MonsipHas
Mmacca.

Kucaopoa. Bogopon

Kucnopon - xumuueckuii 35ieMeHT U npocTtoe BemecTBo. O30H. CocTaB Bo3ayxa.
Ou3nuecKne MW XUMHUYECKME CBOWCTBa Kuciopoaa. Ilomyuenme w npumMeHeHue
kuciopoaa. TemmoBoit sddekt xumuueckux peakiuid. I[lonstue 00 23K30- U
SHJIOTEPMHUYECKUX peakuusx. Bomopoa - XMMUYECKUN 3IEMEHT U MPOCTOE BELIECTBO.
duznyueckre U XUMUIECKHE CBOMCTBA BoAopoa. [Tomydaerne Botopoa B 1abOpaTopum.
[Tonydenne Boiopoia B IPOMBINIIEHHOCTH. [IprmeHenne Bogopoaa. 3akoH ABOTaipo.
Monsipubiii  00beM ra3oB. KaudecTBEHHbIE peakiMd Ha Ta3000pa3HbIE BEIECTBA
(xucnopo, Bogopoa). O0beMHbIE OTHOIIICHUS ra30B MPU XUMHUUECKUX PEAKIIHSIX.

Boaa. PactBopbl

Bona B mpupone. Kpyroopor Boasl B mpupoae. OU3NUECKUE U XUMUYECKHE
CBoOMCTBA BOJIbl. PacTBOpBI. PacTBOprMOCTH BeliecTB B Bojie. KoHIEeHTpalusa pacTBOpOB.
MaccoBas 10J1s1 paCTBOPEHHOT'O BEILIECTBA B PACTBOPE.

OcHOBHBIE KJIacChl HEOPTAHHYECKUX COeTHHEHU I

Oxkcunpl. Knaccuduxanus. Homenknarypa. dusmdeckue CBOWCTBA OKCHJOB.
Xumuyeckne cBOMCTBA OKCUAOB. llomyueHune n mpumeHeHue OkcuAoB. OCHOBaHHS.
Knaccudukanua. Homenknarypa. @Pusnueckue cBoicTBa ocHOBaHui. Ilomyuenue
OCHOBaHMH. XMMHUYECKUE CBOWMCTBAa OCHOBaHWW. Peakums Hehrpanuzauuu. KucioTsl.
Knaccudukanua. Homenknarypa. ®usuueckue cBoiicTBa KuciaoT. [lomyuenue wu
MPUMEHECHUE KHUCJIOT. XUMHYECKHE CBOWCTBA KuCIOT. WMHaukatopsl. M3MeHeHwne
OKpacKy MHIUKATOPOB B paznuuHbix cpeaax. Comu. Knaccudukarus. Homenkmnarypa.
®usnueckue cBorcTBa cotie. [loyuenne u npuMeHenue coyiel. XMMHUYECKUE CBOMCTBA
coJieid. ['eneTnyeckast CBsi3b MEXy KilaccaMy HeopraHM4eckux coeauHeHuit. [Ipodiema
0€30macHOr0 UCTIOIH30BaHUS BEIIECTB M XUMHUECKUX PEAKIIMi B TOBCETHEBHOM KU3HU.
TokCcuyHbIE, TOPIOYME W B3PHIBOOMACHBIC BEIIECTBA. bBITOBas XMMUYECKas
rPaMOTHOCTb.

Ctpoenne atoma. [lepuognyeckuii 3aK0H ¥ MepHOANYECKAs] CHCTEMAa XUMHYECKHX
semenToB /.. MenaesieeBa

CrtpoeHue aToMa: siIpo, SHEpreTHYecKkuil ypoBeHb. CoCTaB siJipa aToMa: MPOTOHBI,
HeuTponbl. M3ortonsl. Ilepuogmueckunn 3akon .M. MenneneeBa. Ilepuomnueckas
cucremMa xuMudeckux 3neMeHToB .M. MenneneeBa. @U3NYECKUNA CMBIC ATOMHOTO
(mOpsSIAKOBOTO) HOMEpa XHUMHUUYECKOTO »JJIEeMEHTa, HOMepa TpyNIlbl MU Tepuoja
nepuoandeckor cructembl. CTpOCHHE DHEPreTHUYECKUX ypoBHEH aTtoMoB mnepBbix 20
XUMHUYECKUX 3JIEMEHTOB nepuoanueckoil cucremsl .M. MenaeneeBa. 3akOHOMEPHOCTH
U3MEHEHUsl CBOMCTB aTOMOB XHMHWYECKUX JJIEMEHTOB M UX COCIWHEHUUW HAa OCHOBE
noJIokeHus B nepuoaudeckoit cucreme .M. MenzaeneeBa u cTpoeHus aToMa. 3Ha4E€HUE
ITepnoamueckoro 3akona J[.11. Menaeneesa.

Ctpoenne BeuecTB. XUMHYEeCKasi CBA3b



3J’ICKTp00TpI/IL[aTeJ'IBHOCTB aTOMOB XMMHMYECKHX »djeMeHTOB. KoBaneHTHas
XUMHYCCKas CBA3b: HCIIOJEIPpHAA U ITOJIsIpHAS. [lonsitue o BO,IIOpOI[HOﬁ CBJ3HU U €€

BIUSHANA Ha (PU3UYECKHE CBOMCTBA BEIISCTB Ha MpuUMEpe BOAbl. MIOHHAs CBA3b.
MeTtannuueckasi cBA3b. THUIIBI KPUCTAIUTMYECKUX PEIIETOK (ATOMHAsI, MOJIEKYJIsIpHAs,
WOHHAs, MeTaJT4yecKas). 3aBUCUMOCTh (DU3UYECKUX CBOWCTB BEIIECTB OT THIA
KPUCTAUINYECKOU PEIIETKH.

XuMu4YecKue peakiuu

[loHATHE O CKOpPOCTHM XWMHYECKOM peakuuu. DakTopbl, BIUSAIOIMINE HA
CKOpPOCTh XuUMHueckoi peakiuu. [lonstue o karanmmuzatope. Kiaccudukanms
XUMHUUYECKUX PEaKIUi MO pa3IMyHbIM MpHU3HAKAM: YUCIY U COCTaBY HMCXOAHBIX U
MOJYYEHHBIX BELIECTB; M3MECHEHUIO CTEIEHEH OKHUCIEHUS aTOMOB XHMHYECKHUX
AJIEMEHTOB; TMOIJIOMICHUIO WM BBIACICHUIO SHEPIHH. DJIEKTPOJIUTHYECKAS
JTUCCOLUANS. DIEKTPOIUTBI U HEAIEKTpoJuThl. Monbl. KaTMoHBI M aHUOHBL
Peakiuu monHHOro oOMeHa. YCIIOBHA MPOTEKAHUS PEAKIMHA HOHHOTO OOMEHa.
DJEKTPOIUTUYECKAS JUCCOUAIMA KUCIIOT, 1Ie04ei U cosieil. CTeneHb OKUCIICHHUS.
OrnpeneneHue CTENEHU OKUCICHHS] aTOMOB XUMHUUECKUX 3JIEMEHTOB B COCIUHEHUSIX.
Oxucnurtens. BoccranoButenb. CymIHOCTh  OKHCIUTEIBHOBOCCTAHOBHUTEIBHBIX
peaKuuil.

Hemeranusl IV - VII rpynn u ux coeguHeHus

[TonoxeHnue HEMETAIIOB B MEPUOANUECKON CHCTEME XUMUYECKUX DJIEMEHTOB
J.1A. MenneneeBa. OOmme CBOWCTBA HEMETAUIOB. ['aloTeHbI: (uU3MUECKHEe U
xuMuyeckue cBoricTBa. CoeIMHEHUs rajJoreHOB: XJIOPOBOJOPO, XJIOPOBOIOPOIHAS
kucaora u ee conu. Cepa: puznueckne u xumuueckue cBoiictBa. CoeIMHEHUs CephI:
CepoBOIOPOA, CyNb(puabl, okcuasl cepbl. CepHasi, CepHUCTass U CEPOBOJIOPOAHAS
KHUCJIOTBI U UX COJIU. A3OT: (pu3mvecKkrue U XumMudeckue cBorctsa. AMmuak. Conu
amMmoHus. Okcuzbl a3ota. A3oTHas kuciiota U ee coim. Dochop: dusmyeckue u
xumuueckue cBoictBa. Coemunenust Qocdopa: okcug  docdopa  (V),
oprodocopHast KuUcCIOTa U €€ COJMU. YTJIEpold: (PU3MYECKUE M XUMHUYECKHE
CBOMcTBAa. AuoTpomnus yrieponaa: anmas, TpaduT, KapOuH, (QyIIepeHsl.
Coenunenus yraepoaa: okcuasl yriaeposa (1) u (IV), yronsHas kuciaoTa u €€ CoJu.
Kpemnuii u ero coeqnHeHus.

MeTaJlJibl B UX COeTHHEHHS



[TonoxxeHne MeTamIoB B MEPUOANYECKON CUCTEME XUMUUYECKUX BJIEMEHTOB
J.1. MenneneeBa. Metaiiibl B IpUPOJIE U OOIIHE CIOCOOBI UX moaydeHus. O6mme
¢usznyeckue cBoiictBa MertaiioB. OOIIMEe XUMHUYECKHE CBOWCTBA METAIJIOB:
peaKkiMu ¢ HEMETAJIaMH, KHUCIOTaMHU, COJISIMU. OJIEKTPOXUMHUYECKUN Pl
HanpsokeHuit  metauioB.  [llenounele  MeTamnsl W UX  COECIMHEHUS.
[IlenoyHO3eMeNnbHbIE METAIBI M WX COCIUHEHUS. AJIOMUHUN. AMQOTEPHOCTH
okcusa u rugpokcunaa antoMuHus. JKenezo. CoequHeHHs Kee3a U UX CBOMCTBA:
OKCHJIbI, TUAPOKCHABI M conn xkere3a (11 u I11).

IlepBoHaYaIbHBIE CBeIeHHSI 00 OPraHUYECKUX BelecTBaX

[lepBoHauanbHbIE CBEICHUSI O CTPOCHUUM OPraHUYECKUX  BEILECTB.
VYrieBoaopoasl: MeTaH, 3TaH, 3TUIeH. ICTOUHUKHN YTII€BOJOPOI0B: IPUPOIHBIN T'a3,
He(Tb, yTroJb.

Kucnopoaconepkaiiyue coeIMHEHUS: CIUPTHI (METaHOJI, 3TAHOJ, TJIULIEPUH),

KapOOHOBBIE KUCIOTHI (YKCYCHAsI KUCIIOTa, aMUHOYKCYCHAsl KUCIOTa, CTeapruHOBas 1

Y OJIEMHOBAsI KUCJIOTHI). BHOJIOrnYeckn BaskHbIE BEUIECTBA: AKUPbI, TIIFOK03a, OCIIKHU.
XHAMHUYECKOE 3arpA3HEHUE OKPYKAIOIIEN CPEABI U €T0 MOCIIEICTBUSL.

Tunsl pacyeTHbIX 3a1a4:

Boruncnenue MaccoBoi J0JIM XUMHUUECKOT'0O 3JIEMEHTA 110 (popMyIie COeTUHEHMSL.

VYcraHoBieHue mpocTeiiie QopMysbl  BEMIECTBA IO MAaCCOBBIM  JIOJISIM
XUMHAYECKUX DJIEMEHTOB.

Bbluncienus o XuMUYECKUM YpaBHEHUSM KOJIUYECTBA, 00beMa, MacChl
BELIECTBA 10 KOJIMYECTBY, 00BEMY, MacCe peareHTOB WK MPOIYKTOB peakuuu. Pacuet
MacCOBOW 1011 PACTBOPEHHOTO BEILIECTBA B PACTBOPE.

IIpuMepHBIe TeMBbI NPAKTHYECKUX padoT:

JlabopatopHoe oOopynoBaHHME W TpuUeMbl oOpaimieHuss ¢ HuMm. IIpaBuna
0e30macHOM pabOThl B XMMHYECKOM JTA00OPaTOPHUH.

OuncTka 3arps3HEHHON TOBAPEHHOM COJIU.

[Ipu3Haky npoTexkaHus XuMU4eCKuX peakuui. [lomydyenue kucinopona u

U3y4YeHHE ero cBOMCTB. [loyduenrne BOgopoaa U U3y4eHUE €ro CBOMCTB.

[IpuroroBieHue pacTBOPOB € ONIPEAEICHHON MacCOBOM JOJIEN PAaCTBOPEHHOTO

BEILIECTBA.

Pemienne oSkcriepuMeHTanbHBIX 3amad 1o TemMe «OCHOBHBIE — KIIACCHI
HEOPTraHUYECKUX COCTUHECHUIN.

Peakiuu nonHoro oomeHa.

KadecTBeHHBIE peaKIMM HA HOHBI B PACTBOPE.

ITonyyeHne aMmMuaKka v U3y4EeHHE €T0 CBOWCTB.



[Tonmy4yeHue yriekucaoro ra3a i U3y4eHue ero CBOMCTB.

Pemenne sxcniepumenTanbHbIxX 3a1a4 no reme «Hemeramnst [V - VII rpynmn n

UX COCIUHEHUI». Pemenne 3xcnepuMeHTanbHbIX 3a1a4 10 TeMe «MeTauibl U uX
COEJIMHEHUS).

Paznea III. TemaTu4yeckoe miiaHMpoBaHue ¢ yKa3aHMeM KOJIUYeCTBA YacCoB,
OTBOJIMMBIX HA OCBOCHHE KAKI0N TeMbI

8 KJIACC
Ne Tema ypoka Koua- Bo| Kou- Bo yacon Hara
N n/n 4acoB IIpumeuyanue mian  ¢akr
- (McmoJib30BaHue
n/m o0opyaoBaHus
TeMeB Touku pocra)

IlepBoHayabHbIe XUMHYECKUE MOHATHSA (214)
1 (XuM#us KaKk 4acTh 1

ecTecTBO3HaHU. [loHsTHE O
BelllecTBe. BBOAHBIN




no T/b

MeTOI[BI IMIO3HAaHHUA B XUMHU

IIpakTH4eckasn pabora
Nel.IIpaBuiaa TEeXHUKHU
Oe3omacHocTM mnpu mnadore B
XHMH4YEeCKOM Ka0uHeTe

Hudporas
naboparopus

[{uppoBoii naTunk
TEeMIIEpPaTyphbl

CnuproBka Caeua.

UucThle BEIeCTBa U CMECH.

CniocoOsI pasieneHus cMecei

IIpakTuyeckas padora
Ne2.QuncTKazarpsa3HeHHOH
IOBAPEHHOH COJIU

DOU3NYECKUE U XUMHUYECKHE
SIBJICHUA

ATOMBI 151 MOJICKYJIbI.
ATOMHOMOJIEKYJISIPHOE YUEHUE

BemecTBa MOIEKYIISIPHOTO U
HEMOJIEKYJISIPHOTO CTPOEHHS.

[IpocThien CI0KHBIE BEIIECTBA.

OTHOCHUTENbHAs aTOMHAs Macca

10

3HAK1 XUMHUYECKHUX DJICMECHTOB

11

3aKO0H IIOCTOSIHCTBA COCTaBa
BEILIECTB

12

Xumudeckue GopMyIibl.
OTHOCUTEIbHAA MOJIEKYJIsIpHAs
Macca

13

Boiuucnenue omnocumenvHou
MOJleKy]Z}lpHOZZ MACCbl eeujecmea no

dopmyne.

14

MaccoBast 10151 XUMHYECKOTO
PJIEMEHTAaB COCUHEHUU.
Bviuucienue Maccogou 00au X.2. 8
coedunenuu. Ycmanoeienue
npocmetiuteli popmynvl sewecmaa
HOMACCOBbIM OO0NAM DNIEMEHMNOB.

15

BaneHTHOCTh XMMHUYECKUX
niieMeHToB.OnpeneneHue
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BaJICHTHOCTH 3JIEMEHTOB IO
dbopMynaM UX COeTUHEHUM.

CocraBnenue xumuuecknx| 1
(dbopMyII 110 BaJICHTHOCTH.

3aKOH COXpaHEHHs MaCChI 1 [Becn
BEILIECTB. TEXHOXUMHUYECKUE
XUMHUYECKNE YPABHEHHUS. TN 3JICKTPOHHBIC,

cBeya;Koy0a
1ockoouHas 250
MJT; JIOJKKA JIJIS
COKUTAHUSI BEILIECTB

XUMHUYECKNE YPABHEHHUS. 1
TUIBI XUMUYECKUX pEaKIUN 1
THIBI XUMUYECKUX PEAKLINI 1
Koumponvnas paboma Nel 1
IlepsonauanvHvie xumu

YecKOenoHAmusl

Kucaopoa. Bogopoa (74)

Ananuz pezynomamos xk/p Nel. 1
Kucnopon, ero o61as
XapaKTEPUCTUKA U HAXOXKIECHUE
B npupone. I[lonyuenne
KHCIIOPO/Ia U ero (pu3nuecKue

CBOMCTBA.
XUMHUUYECKHE CBOMCTBA 1
KHCJIOPO/a.
OKcHUIBI.

1
[Ipumenenue. KpyroBopot
KHUCJIOPOJIa B IIPUPOJIE.
IIpakTuyeckas padora Ne3. 1
[losryueHune U CBOMCTBA
KHCJI0POJa
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26

O30H.AsIOTpONMS KUCIOPOIa

27

BO3I[YX n €ro coCraB

[Tpubop mns
OTIpeICIICHUS
cocTaBa BO3/IyXa

KonTpoJsbHas padora Ne2
"IlepBoHauyaabHbBIE

28

XUMUYeCKue
nousitusi. Kucsaopon"

Pasnen 3. Bonopoa.3u.

29

Bonopon, ero obmas
XapaKTepUCTUKAU
HAXO0X-JICHHUE B
npupoae. [lonyyenue
BOJOPOJIa U €T0
¢du3nueckue cCBOMCTBA.

1

30

XHUMHYECKHE CBOMCTBA
Bogopoza. [Ipumenenue.

31

IIpakTHyeckas padora Ne4
"IlosryyeHnune BoaOpoOaAa 1
HCCJIeI0OBAHUE er0 CBOMCTB'"

Pasznea 4. Bona.PacTBopbl.S4.

32

Bona B npupone. Kpyrosopor
BOJbI BIIPUPOJIE.

33

XHUMHUUYECKHUE CBOMCTBA U
[MPUMEHEHHUE BOJIBI.
JleMOHCTpalMOHHBIN
PKCIIEpUMEHT .«Pa3noxxenue
BO/IbI DJIEKTPUUYECKUMTOKOM).

npuOop I
OTIBITOB C
DIIEKTPUYCCKUM
TOKOM; UCTOYHHK
MOCTOSTHHOTO
TOKAa: MPOOUPKH
— 2 IT.,
MPOHYMEPOBAaHHBI
€; JIy4YUHKa;

UPTOB
Ka;
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npoOKK — 2 W,
MUHIIET.

34

Bona-pactBopureins.PacTBopbl

35

MaccoBas 105 PAaCTBOPCHHOI'O
BCIICCTBA

36

IIpakTHyeckas padora NeS

« IIpuroToBieHnepacTBOPOB C
ONPEJICIICHHONW MacCOBOM JI0JIEN
PAacCTBOPEHHOTO BEIIECTBA.»

Paznena 5. KoinyecTBEeHHBI

€ OTHOIIIEHUS] B XUMHHU.0Y.

37

KonnuecTBo BemiecTBa. MOJIb.
MousipHas macca.

1

38

Brraucnenus ¢
HWCIIOJIb30BAHUEM MMOHITHI
KOJIMYSCTBO BEIISCTBA U
MOJISIpHAsI Macca.

39

3aKoH
ABorazipo.MoJspHbIii
00BeM Tra3oB

40

OO0beMHbIE OTHOIICHUSI Ta30B
[pu
XUMUYECKHX PEAKIMIX

41

Pacuets! o
YPaBHEHUIM
XUMUYECKUX PEaKIU.

42

Kontpoabnas padora Ne3
"Bonopoa. Boaa.
KonnyecTBeHHbICOTHOLICHUS.

OcHOBHBIE KJIACChl HEOPTraHUYeCKUX coeqnHennii (134)
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43

Oxkcuapl. Knaccudukarusi.
Howmenkmarypa

44 |®uszuyeckue CBOMCTBA OKCHUIIOB.
XUMHUYECKHE CBOMCTBA OKCHJIOB

45 |OcnoBanwus. Knaccudukamms.
Howmenkmarypa

46 |Dusmyeckue U XUMUYECKUE [{upposas
CBOMCTBA OCHOBAHM. mabopaTopust
[TonyyeHrue OCHOBaHUN. udposoii pH.
JlaGopaTopHBIi OTIBIT . [ITATHUB C
«OcHoBaHus .Peakuus 3QKAMOM; TISITh
HEUTpaTU3aInm KHMIIECKIX

CTaKaHoB (25 mi);

47 |AmdoTepHBIC OKCHUJIBI U MPOMBIBAJIKA
TUAPOKCH/IBI

48 [Kucnotel. Knmaccuduxarms.

Homenknarypa. ®usnueckue
CBOMCTBAKHUCIIOT.

49 |XuMHUYeCKHE CBOWCTBA U [Hudponas
MOJTy4eHUE KUCIIOT. nabopatopust
JlaGopaTopHbIi ONBIT . Peakiius [udposoii pH.
HCUTpAJIU3alnNn. LLITAaTUB C

3KHUMOM; TISITh
XUMUYECKUX
CTakaHoB (25 mu);
50 |Comm
51 [Xumuueckue cBOWCTBA coyen
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["'eHeTHYECKAS CBAL OCHOBHEIX 1
52 |[K1accOBHEOPraHHYECKHX
COCTHHCHHH

[IpakTHueckas paGota 1 Lnpposas

No6.Perenne nadopaTopHs

AKCHEPHMEHTAIBHBIX 33144110 udposoii pH.
33 hreme "BakHeilinue Kiacchl IITATHE ¢

FAAHHMOM. AT
XHMHYCCKHX
CTAKaHORB (235 M),

HeOpraHHYecKkHX BellecTs"

54 IloeTopenue u 0boOmIeHHE
TeMbl "OCHOBHEIE KJIACCH]
HEeoraHHYecKHX BellecTs"

Kontponbnasg pabora Ned no
Teme "OCHOBHBIE KJIACChI
HeoraHHYeCcKHX BellecTs"

35

Crpoenne aroma. lleproanuecknii 3aKo0H H NePHOAHYECKAN CHCTEMA

xumMHYeckHX dnemenToB [I.H. Menaeneesa (74)
Knaccndmranms XMMHYECKHX 1
56 hpementon

57 TTeproanyeckuii 3akoH
JL.H.Meneneera

[lepuonnueckas Tabnuia 1
58 XMMHYECKHX
3IEMEHTOR

59 CrpoeHHe aToMa 1

PE:ICI'I]JE,EI,E-‘J]EHHE ANEKTPOHOB 110
G PHEPTCTHHCCKHM YPOBHAM

3HaYeHUE N CPHOOHUCCKOIO
FAKOHz

61

TToeTOpeHHe TeMbl
62 "Tlepuoauueckuii 3aK0H 1 1
cTpoeHue atoMa”

Crpoenne BemecTB. XHMHYECKan CBAH (84)

B'HGKTP-DDTPHIJ,HTEJTLHGCT’I: 1
63 XHUMHYECKHX AJIeMeHTOB

64  OcHOBHBIE BHIBI XHMHYECKOI 1
cBa3H. KoBaneHTHas cBA3L

65 [Tunbl KpHCTAJLIMYECKHX [ndpposas
petuerok JleMoHcTpalHOHHbIH nabopatopus

skcnepumeHnT. « Temneparypa Lliposoii gatymK
TEeMMEpaTyphl
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MJIaBJICHUS BEIIECTB C Pa3HBIMU
TUMAMH KPUCTATNTUUECKUX
pEIIETOK»

[JIATUHOBBIM;
TaTYnK
TEMIIEPaTypPbl
TEpPMOTIAPHBIN

66

CrerieHb OKUCIICHUS

67

[loBTOpEHUE TEMBI
"Ileproguueckuii 3aKOH U
cTpoeHue aroma. CTpoeHue
BEIlECTBA. XMMHUUYECKASA CBA3G"

68

KonTposibsHas pabota
No5"ITeproauueckuii 3aKOH 1
cTtpoeHne atoma. CTpoeHHE

BEILIECTBA. XMMHYECKas CBA3L"
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9 KJIACC

Kou- IIpuMeuanue
Ne Tema Bo |(MCIOJIb30BaHMeE HATA
n/n ypoKa yaco [00opyaoBaHus
B |T0ou4Kku pocra) TLIaH haxt
XuMudeckue peakuum(24)

1 Crenenb okuciaeHus. OKUCIUTENb. 1
BoccranoBurens

2 |CymnHocTh 1
OKHCITUTETbHOBOCCTAHOBUTEIBHBIX
peaKuid.

Kucaopoa. Bogopoa (14)

3 |[TemmoBoit 53 heKT XHMHICCKIX Ludposas
peakuuit. [lonsitue 06 5k30- 1 naboparopust
SHIOTEPMHUUYECKUX PEAKIUIX. [Mudpooit
JleMOHCTpaIIMOHHBIN SKCIIEPUMEHT. TATINK
«TennoBoit ahdext pacTBOpeHUs 1 |TeMmepaTypsl
BEILIECTB BBOJE» TJIATUHOBBIMN

Xumunyeckue reakuu 1 (94)

4 [Tlouatue o ckopoctu xumuueckod| 1 |Hudposas
peakiuu. DaxkTopbl, BIMSAIONIME HA naboparopust
CKOpPOCTb XUMUYECKOU peakunu. [loHsTue [ndppoBoii naTumk
0 KaTanu3aTope. TeMIIepaTyphl
JleMoHCTpalMoHHbIN ONbIT. «M3yueHne IATHHOBEL
BITUSIHUS PA3IMYHBIX (DaKTOPOB HA
CKOPOCTb PEAKIIUN»

5 |[Knaccuduxamms xumuueckux peakmmid| 1
M0 pa3IWYHbIM TpU3HAKAM: YHUCIYy |
COCTaBY MCXOJHBIX U  MOJYYEHHBIX
BEIIICCTB; HU3MEHEHUIO cTeneHen
OKHUCJICHUSI aTOMOB XUMHUYECKHUX
AJIEMEHTOB; MOTJIOMICHUIO UITH
BBIJICTICHUIO SHEPTHH.

6 [DnexTponuTHYECKask TUCCOIUAIINS. 1

7 [DJIEKTPOJIUTHI U HEINEKTPOIUTHI. IOHBI. 1 |Hudposas
Katuonsl u annonsl. JlabopatopHsIii naboparopust
OIIBIT . [{udpoBoii maTunk
«CubHBIE U CIIa0bIe AJEKTPOIUTHI» IIeKTPOIIPOBO/IH

OCTH
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DNEKTPONUTHYECKAs TUCCOLIUALIMS

8 KHCJIOT, IIeJIOUEH U COJICH. 1
9 |Peakuuu noHHOTO OOMEHA 1 |[daruuk 3JeK
TPOIPOBOTHOCTH.
JlaTumk
Temmeparypsl
TJIATUHOBBIN
10 'Y cloBHsI MPOTEKAHUS PEAKITUI HOHHOTO 1
oOMeHa.
11 [Ipaxtuueckas pabora Ne 1. Peakuun 1 Hudpoas
MOHHOTO OOMEHa. naboparopus
Hudposoii
JlaTuuk
3IEKTPOTPOBOIH
OCTH
19 KontponpHass pabora Nel mo Teme 1
«XUMHYECKHE PEaKIIUN».
Hemetasnusl IV - VII rpynn u ux coeguHenus (264)
13 [[TonoxxeHne HEMETAIIJIOB B 1
MEPUONIECKON CUCTEME XUMHUECKHUX
hnemenToB JI.1. Menneneesa. O0mue
CBOICTBA HEMETAJIJIOB.
14 Tanorensl: (pU3MYECKHE U XUMUIECKUE 1
CBOICTBA.
15, |CoeruHenus TaloreHoB: XJIOPOBOAOPO/I, 1 Anmapat nis
16 [x;10poBOIOPOHAS KMCIOTA U €€ COJIH. MIPOBEACHUS
XUMHUYECKUX
IIPOLIECCOB
(AITXP).
JlaTuuk Xjaopua-
WOHOB.
17 |Cepa: pusmueckne 1 XUMHUIECKHE 1
CBOICTBA.
18 |Coenunenus cephl: 1
CEepPOBOJIOPO/I, CYITb(UIBI,
OKCHUJIBI CEPBHI.
19 |Cepuucras u cepoBOAOpPOAHASL 1
KHUCJIOTBI Ml KX COJIH.
20, (Cepnas xucinoTa.
1
21
99 KoHnTponbHas padora Ne2 o reme 1

«HemeTamnbn)
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23 |A30T: puzHUECKHE U XUMHUYECKHE 1
CBOICTBA.
24 |Ammuax 1
25 |Conu amMonwus. JIaGopaTOPHBIH OIBIT. 1 Hudposas
«O0pa3oBaHue cojieil aMMOHHUSI» naboparopus
Hudposoii
TaTIuK
AIIEKTPOIIPOBOIH
ocTu
26 [[Ipaktmueckas padota 1
No2.ITomyueHne aMMHaKa U N3y4EHHE
€r0 CBOMCTB.
27 |Okcunsl a3ora. 1
28, [A30THaAs KUCJIOTa U €€ COJIH. 1
29
30 |[@ocdop: pusnyeckne U XUMHIECKHC 1
CBOIICTBA.
31 |Coenunenus docdopa: oxkcuna dpochopa 1
(V), oprodhochopHnas kucnora u ee
COJIH.
32 1
VYriepoa: puznuecKkrue U XUMHUYECKHE
CBOICTBA. AJIJIOTPOIHUS YTiepoa: aimMas,
rpadur, kapOuH, QyIuIepeHsI.
33 |CoenuHeHus yriaepoaa: OKCUJIbI 1
yriepoa
(1 1) "
34 |(Coenuuenus yriepoja: yronbhas V). 1
KHUCIIOTa
u ee
35 [[Ipaktuueckas padota Ne3. [TonmyueHue 1
YTIICKUCIIOTO Ta3a U M3yYSHHE ero
36 [Kpemumii 1 ero coeMHEHUSI. 1
37 [TpakTuueckas padbota Ne4. Pemienue 1
DKCIIEPUMEHTAIBHBIX 3324 10 TeMe
«Hemeramns! IV - VII rpynn u ux
COCAMHEHUIN».
38 |KontpospHas pabora Ne3 mo teme 1
«HemeTamspy

Metauagbl U ux coeanHeHus (144)
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39

[TonoxeHne MeTaIOB B IEPUOIUYECKON
CUCTEME XMMHYECKHUX djieMeHTOB JI. 1.
MenneneeBa. O0mue pusndeckue
CBOMCTBA METAJIJIOB.

40

@duHaHCOBas IPaMOTHOCTb.
Mertasuibl B IpUpo/ie ¥ 001ue Croco0bl
VX ITOJTYYECHHUS.

41

OO01re XUMHYECKUE CBOIICTBA
METaJUIOB: PEAKIIUU C HEMETAIJIAMU,
KHCJIOTAMH, COJISIMHU.

42

DIEKTPOXUMUYECKUHN Psi/T HAMTPSHKCHUIA
METaJJIOB.

43,
44

[[{enounbIe METAIBI U UX COCAUHCHMS.

45,
46

[LlenoYyHO3EeMETbHBIE METAILIBI M UX
COEINHEHHUS.

47

AJTIOMUHUN.

48

AMQOTEPHOCTh OKCHJIa M THIPOKCHIA
ATFOMUAHUS.

49

Keneso.
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50

CoennHeHus kKenes3a U UX CBOMCTBA: 1 |Hudpoas
OKCH/JIBL,TUIPOKCHIBI U coiu xkesesa (11 ntaboparpus

[{ndposoii
NaTYNKIaBIICHUS

151
[1).
JlaGopaTopHbIii onbIT M 11,
«Kene3o. Okucienue xkenes3a Bo
BIIQYKHOM BO3]TyXE»

51

[TpakTuueckas padota Ne5. Pemenue 1
AKCTIEPUMEHTAIIBHBIX 3a71ay 110 TeMe
«MeTasTbl ¥ UX COCTUHEHUS.

52

KonTponbHas pabora Ned o reme
«MeTaibl U UX COCAMHEHUSD)

IlepBoHayaibHBIE CBeleHUsI 00 OpraHnvYecKux BemecTBax (144)

53,
54

HepBOHa‘{aHBHHe CBCACHUA 0O 2
CTPOCHHNH OPIraHNYCCKUX BCIIICCTB.

55,
56

YT1eBOIOPOIbI: METAH, ITAH.

57

YTJIeBOIOPOIBI: ATHIICH. 1

58

VICTOYHUKH YIIIEBOAOPOIOB: 1
[IPUPOIAHBIN ras,
HE(Th, Yrob.

59

Kucnopoaconepxaniye cCOeTMHEHUS 1
CITUPTHI
(MeTaHoJ1, TaHOJI, TJIULIEPUH)

60,

Kucnopoaconepxamue 2
61\coenunenns: kapOOHOBbIE KUCIOTHI
(YKcycHast KUCI0Ta, CTeapUHOBas U
0JIEMHOBAsI KUCIIOTHI,
AMUHOYKCYCHAasl KHCIIOTa).

62

buonornyecku BaxkKHbIC BCIICCTBA. 1

63

buoornyecku Ba)kKHbIC BCIIECTBA.
TJIFOKO3a.

64

buoornyecku Ba)kKHbIe BCIIECTBA. 1

65

KonTponbHas padora Ne 5 1
«IlepBoHayanbHBIE CBEACHHUS
OpPraHUYECKHX BEIIECTBY.

66

XUMHYECKOE 1
3arpsi3HeHUE
OKPYXaIOIIEH Cpeabl U
€ro MOCIIEICTBU.




OcCHOBHBIE KJIACCHI HEOPTAHNYECKUX COeTMHEHNH (24)

67 [IpobGnema Ge3omacHOro 1
MCIIOJIb30BAHUSI BEILIECTB U
XUMHYECKUX PEAKIHI B IOBCEIHEBHOMN
YKU3HU.

68 TokcHyHBIE, TOPIOYNE U 1

B3PbIBOOIIACHBIC BCUICCTBA. briToBas

XUMHUYCCKas TPaMOTHOCTD.




