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Paznean 1. [Inanupyemblie pe3yJabTaThl OCBOCHHUSI YUeOHOI0 MpeaMeTa

®opMHUpOBaHHE YHHBEPCAJIBHBIX y4eOHbIX AelCTBHIA.

CrangapT ycTaHaBIMBaeT TpPeOOBaHUS K pe3yJabTaTaM OCBOCHHUS OOYJarOIIUMHUCS
OCHOBHO# 00pa3oBaTeIbHON MPOTPaMMbl OCHOBHOTO O0IIIET0 00pa30BaHUS:

JIMMHOCTHBIM, BKJIIOYAIOIIUM TOTOBHOCTh UM  CHOCOOHOCTh OOy4arolmuxcsi K
CaMOPAa3BUTHIO W JIMYHOCTHOMY CaMOOTIPEICIICHUIO, C(HOPMHPOBAHHOCThL WX MOTHBAIMUA K
OOyYeHHUIO U IICJICHAINIPABIICHHOW IT03HABATEIILHON JICATEIHHOCTH, CHUCTEMBI 3HAYUMBIX
COIMATBHBIX U MEKJIMYHOCTHBIX OTHOIIICHHH, IIEHHOCTHO-CMBICIIOBBIX YCTAaHOBOK, OTPaKaIOIINX
JUYHOCTHBIE M TPAXIAHCKWE TO3UIMU B JACSITCIBHOCTH, COLMUAIBHBIE KOMIICTCHIIUH,
MPaBOCO3HAHUE, CIMOCOOHOCTh CTaBUTH IEIH U CTPOUTH KU3HEHHBIC IUJIAHBI, CIIOCOOHOCTH K
OCO3HAHUIO POCCUICKON UACHTUYHOCTHU B MOJUKYJIBTYPHOM COIUYME;

MeTanpeJIMeTHbIM, BKIIOUYAIOIMIMM OCBOEHHBIE OOYYarONIUMHUCA MEXKIPEAMETHBIC
MOHATUS W  yHUBEpPCAJbHbIE ydeOHble JeWCTBHUS  (peryiasTUBHBIC, TO3HABATEIbHBIC,
KOMMYHUKATHUBHBIE), CHOCOOHOCTh WX HCIOJb30BaHMUS B Y4YEOHOW, TMO3HABATENHLHOU U
COIIMAIIPHOM TMPAKTHKE, CaMOCTOSITEIbHOCTh IUIAHUPOBAHUS W OCYIIECTBICHUS Y4YEOHOM
NESITETPHOCTH M OPraHu3aliyd y4eOHOTO COTPYJHHUYECTBA C TEJaroraMd W CBEPCTHUKAMH,
MOCTPOEHNUE MHINBUAYAIbLHON 00pa30BaTeIbHON TPAEKTOPHH;

NnpeIMeTHbIM, BKIIIOYAIOIINM OCBOSHHBIE OOYYAIOIIUMHUCS B XOJ€ M3Y4YEHHUS ydeOHOTO
mpeaMeTa yMEHHS CrienuPuIecKue sl JaHHOW MPEeIMETHOW 00acTH, BUABI JIEATEILHOCTH 10
MOJYYCHUI0O HOBOTO 3HAHUS B paMKax ydeOHOTO TMpeaMeTa, €ro mpeoO0pa3oBaHUI0 W
MPUMEHEHUIO B  Y4eOHBIX, YUE€OHO-TIPOCKTHBIX M  COIMAJBHO-TIPOEKTHBIX CHUTYaIUsX,
(dhopMupoBaHNE HAYYHOTO THWIIA MBIIUICHHS, HAYYHBIX MPEJICTABICHUN O KIIOYEBBIX TEOPHSX,
TAMAX W BUJAX OTHOILUEHWM, BJIAJICHUE HAYYHOU TEPMHUHOJIOTMEH, KIIOYEBBIMU IOHATHUIMM,
METOJaMH U IpUEMaMH.

JIMYHOCTHBIE PpPe3yJbTaThl OCBOCHUS OCHOBHOW 00pa3oBaTe/IbHON NPOrpamMMbl
OCHOBHOI'0 00111er0o 00pa30BaHUA OTPAKAIOT:

- BOCIIUTaHUE POCCUMCKON IPaKJIaHCKOW MACHTUYHOCTHU: MATPUOTU3MA, yBakKeHUsI K OTeUecTRy,
MPOILIOE M HACTOSIEe MHOTOHAIMOHAJIBHOTO Hapoaa Poccuu; oco3HaHWE CBOEH ITHUYECKOM
MIPUHAJUIC)KHOCTH, 3HAHUE UCTOPUM, SI3bIKA, KYJIbTYpPhl CBOEr0 HapoJa, CBOETr0 Kpas, OCHOB
KyJIbTYpPHOIO Hacjeauss HapoJoB PoccuM M 4YelloBEYeCTBa; YCBOCHHE TI'yMaHUCTUYECKHUX,
J€MOKPAaTUYECKUX M TPAJUIMOHHBIX [IEHHOCTEH MHOTOHAIIMOHAIILHOTO POCCUKMCKOTO 00IIECTBa;
BOCIIUTAHHME YyBCTBA OTBETCTBEHHOCTH U J0Jra nepea PoauHoi;

- ¢opMupoBaHHE OTBETCTBEHHOTO OTHOUICHUS K YUYEHHUIO, TOTOBHOCTH M CIHOCOOHOCTH
oOyyaronmxcs K CaMOpa3BUTHIO U CaMOOOpa30BaHUI0 HA OCHOBE MOTHBAIMM K OOYUEHHUIO U
MO3HAHUIO, OCO3HAHHOMY BBIOOPY M MOCTPOCHUIO AajbHEHIIed WHIANBUAYAIbHON TpPaeKTOpUU
oOpa3oBaHus Ha 06a3e OpUEHTHUPOBKU B MHpe Mpodeccuit U mpodhecCuoHATbHBIX MPEANOYTCHUH,
Ha OCHOBE ()OPMHUPOBAHUS YBAKUTEIHHOTO OTHOIICHUS K TPYIY;

- (opmupoBaHuE IEIOCTHOTO MHPOBO33PEHHS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
pa3BUTHUS HAyKM U OOIIECTBEHHON NPAKTUKH, YYHUTHIBAIOLIEIO COIHAIBHOE, KYIbTYpPHOE,
S3BIKOBOE, TyXOBHOE€ MHOTOO0Opa3ue COBPEMEHHOTO MUPA;

- opMupoBaHUE 0CO3HAHHOTO, YBAXUTEIBHOTO U JOOPOKENATEIHHOTO OTHOIICHUS K JPYroMy
YEJIOBEKY, €r0 MHEHHIO, MHUPOBO33PEHHIO, KYIbTYPE, A3BIKY, BEpe, TPaXKJAaHCKOW IMO3MIINH, K
HUCTOPHUH, KYIbTYpE, PEIMTUM, TPATULUAM, S3bIKaM, LEHHOCTSAM HapoAoB Poccum u HaponoB
MHpa; TOTOBHOCTH M CIIOCOOHOCTH BECTH [HANOT C IPYTMMH JOJbMU U JOCTUTAaTh B HEM
B3aMMOIIOHUMAaHUS;

- OCBOCHHE COIMALHBIX HOPM, NpPaBUI TOBEIEHUS, posieid u (HOpM COIHAIBHON KU3HH B
TpyIIax u cooOIIecTBax, BKIOYas B3POCIbIE U COIMATBHBIE COOOIIECTBA; YYACTHE B IIIKOJIHHOM
CaMOYTIpaBlIeHUH W OOIIECTBEHHON KH3HU B TMpejenaX BO3PACTHBIX KOMIIETEHIMH ¢ Y4€TOM
PETHMOHANBHBIX, STHOKYIBTYPHBIX, COIIMATBHBIX M SKOHOMHUYECKUX 0COOEHHOCTEH;



- pa3BUTUE MOPAJIBHOTO CO3HAHUS M KOMIIETEHTHOCTH B PEIIEHMHM MOpAJIbHBIX MpoOJieM Ha
OCHOBE JIMYHOCTHOTO BBIOOpa, (OPMHpPOBAHME HPABCTBEHHBIX UYYBCTB W HPABCTBEHHOTO
MOBEJICHHSI, 0CO3HAHHOTO M OTBETCTBEHHOTO OTHOILIEHUS K COOCTBEHHBIM IOCTYIIKAM;

- (hopMupoBaHHE KOMMYHHUKATHBHOW KOMIIETEHTHOCTH B OOLICHWHM W COTPYJHHYECTBE CO
CBEPCTHHKAMM, JETbMHU CTapUIero W MJAJIIEr0 BO3pacra, B3pOCIBIMU B  IIpOIECCE
o0pa3oBaTesbHON, 0OIIECTBEHHO IMOJIE3HOM, Y4eOHO-UCCIET0BATENBCKON, TBOPYECKON U IPYTUX
BUJIOB JIEATEIBHOCTH;

- (opMupoBaHHE IEHHOCTH 3J0pPOBOrO M Oe30macHoro oOpas3a >KW3HH; YCBOCHHE IPAaBHII
WHJUBUAYAJIBHOIO W KOJUIEKTUBHOI'O O€3011aCHOrO IOBEJIEHUS B YPE3BBIYAMHBIX CUTYyaLUsX,
YTPOKAIOLINX KU3HU U 3[J0POBbIO JIIO/IEH, PABUJI TOBEJEHMS HA TPAHCIIOPTE U HA JIOPOrax;

- (popMHpOBaHNE OCHOB PKOJIOTHYECKOW KYJIBTYpPhI COOTBETCTBYIOIIEH COBPEMEHHOMY YPOBHIO
9KOJIOTMYECKOT0 MBILIUICHUS, Pa3BUTUE OIbITA SKOJIOTMUECKH OPUEHTUPOBAHHOW pedieKCUBHO-
OIICHOYHOM M MPAKTUYECKON JEATENbHOCTH B dKU3HEHHBIX CUTYaIUsX;

- OCO3HaHME 3HAUEHUS CEMbH B KU3HU YEJIOBEKa U 00IeCTBa, IPUHATHE [IEHHOCTH CEMEUHOMN
KU3HH, YBAKUTEIHLHOE U 3200 TIMBOE OTHOIICHUE K WICHAM CBOCH CEeMbH;

- Ppa3BHUTHE SCTETHUUYECKOT0 CO3HAHUS Yepe3 OCBOCHHE XY/I0’KECTBEHHOTO HACIIEANs HapOI0B
Poccnn n Mupa, TBOpYECKOH AEATENBHOCTHA ACTETUYECKOTO XapaKTepa;

- (opmupoBaHME OCHOB IIPABOCO3HAHUS IS COOTHECEHHS COOCTBEHHOIO IOBEACHUS U
MOCTYIKOB JpPYrUX JIOJe ¢ HPaBCTBEHHbIMU LEHHOCTAMU M HOPMaMH MOBEACHUS,
YCTaHOBJIEHHBIMU  3aKOHOJaTenbCcTBOM  Poccmiickoit ~ denepanuu, yOexIeHHOCTH B
HEO0OXOIMMOCTH 3allMINaTh MPAaBOMOPSAOK MPABOBBIMU CIIOCOOAMU U CpPEIACTBAMH, YMEHUM
pealn30BbIBATE OCHOBHBIE COLIMANIbHBIE POJIU B MpeieiaxX CBOEH /1eeclioCOOHOCTH.

MeTtanpeaMeTHble pe3yJabTaThl 0CBOEHHSI OCHOBHOI1 00pa3oBaTe/IbHOI
NMPOrpamMMbl OCHOBHOI'0 00111ero 00pa30BaHUA OTPAXKAIOT:

- YMEHHE CaMOCTOSITENIbHO ONPEIENIATh e CBOETr0 00y4eHus, CTaBUTh U (POPMYIHpOBaTh IS
ce0s HOBBIE 3a/1auM B yu€Oe W MO3HABATEJILHOM NIEATEIbHOCTH, Pa3BUBAaTh MOTUBBI U UHTEPECHI
CBOCH ITO3HABATEIIFHOM ACATCIBHOCTH;

- YMEHHE CaMOCTOSTENIBHO IUIAHUPOBAaTh IIYyTHM JOCTI)KEHHMS LEeJIed, B TOM 4HCIIE
albTEPHATUBHBIC, OCO3HAHHO BHIOMpaATh Hanbosee A3 (HEeKTUBHBIE CITOCOOBI pEIIeHUsT YUeOHBIX 1
[T03HABATENbHBIX 33/1a4;

- YMEHHE COOTHOCUTh CBOM JCHCTBUS C IUIAHUPYEMBIMH pE3YJIbTaTaMH, OCYLIECTBISATH
KOHTPOJIb CBOEH JEATEJBHOCTH B MpPOLECCe AOCTHXKEHUS pe3ysbTaTa, OMpEeAeNsiTh CIOCOObI
JEHUCTBUI B paMKax IMPEJIOKEHHBIX YCIOBUN M TpeOOBaHUH, KOPPEKTUPOBATH CBOM JCHCTBUS B
COOTBETCTBUU C U3MEHSIOLIEHCS CUTYaLNEH;

- YMEHUE OIICHUBATh MIPABUIILHOCTH BBITIOJIHEHUS Y4eOHOI 3a1a4l, COOCTBEHHbBIE BO3MOYKHOCTHU
€€ pelleHUS;

- BJAJICHHME OCHOBAMH CAMOKOHTPOJISL, CAMOOLICHKHU, IPUHATHUS PELLICHUIA U OCYIIECTBICHUS
OCO3HAHHOTO BhIOOpa B y4eOHOM U MO3HABATEIHHON JESITENLHOCTH;

- yMEHHE OMNpeAeNsATh TMOHATHS, CO3/[aBaThb OOOOIIEHMs, YCTaHABIMBAThH AaHAJIOTHUH,
KJIacCU(UIIMPOBATh, CAMOCTOATEIBHO BHIOMPATh OCHOBAaHUS U KPUTEPUHU AJS KiIaccU(UKALINHU,
YCTaHABJIMBATh I[PUYMHHO-CIICJICTBEHHbIE CBSI3U, CTPOUTh JIOTUYECKOE PACCYXKICHHE,
YMO3aKII04YeHre (MHAYKTUBHOE, TEAYKTUBHOE U M0 aHAJIOTUU) U JIENaTh BHIBOJIBI;

- YMEHHE CO3/1aBaTh, IPUMEHATH U MPeoOpa30BBIBATh 3HAKU  CUMBOJIBI, MOJIEIIA U CXEMBI JUIS
pelieHns yueOHbIX U MO3HABATENbHBIX 33/1aY;

- CMBICIIOBOE YTCHHUE;

- YMEHHE OpPraHM30BBIBATh y4E€OHOE COTPYIHHUUYECTBO U COBMECTHYIO JEATEIBHOCTD C YUUTEIIEM
U CBEpPCTHHKaMH; paboTaTh HHAWBUIAYATbHO W B TpYIIeE: HAXOAUTh OOIee pelieHne u
pazpemiats KOH(IUKTHI HA OCHOBE COTJIACOBAHUS MO3UIUHI U Y4€Ta HHTEPECOB; (POPMYIHPOBATh,
apryMeHTUPOBaTh U OTCTAUBAaTh CBOE MHEHHUE;



- YMEHHME OCO3HAaHHO HCIIOJb30BATh pPEYEBBIE CPEICTBA B COOTBETCTBMM C 3aJadeid
KOMMYHHUKAIIMH ISl BBIPAXXEHHUS CBOMX YYBCTB, MBICICH M TMOTPEOHOCTEW; MJIAHUPOBAHUS U
peryisiliud CBOEH IEATEIbHOCTH; BJIAJICHUE YCTHOM M NHCbMEHHOM PEYbI), MOHOJOTIMYECKOU
KOHTEKCTHOM PEUYbl0; pa3BUTHUE MOTHUBALIMHU K OBJIAJCHHUIO KYJIbTYpPOM aKTMBHOIO I10JIb30BAHMS
CJIOBApsIMU U IPYTUMHU ITIOMCKOBBIMUA CUCTEMAMU;

- (opmupoBaHue U pa3BUTHE KOMIIETEHTHOCTH B 00JIaCTH UCIIOJIB30BaHUS HH()OPMAIIHOHHO -
KOMMYHHKAIIMOHHBIX TexHosorui (nanee MKT — komnereHum);

- (opMupoBaHHE W PAa3BUTHE OHKOJOTHUYECKOTO MBIIUICHHUS, YMEHHE MPHUMEHSATh €ro B
[I03HABATEIbHOM, KOMMYHHUKAaTHUBHOM, COLMaIbHOM NPAaKTUKE U  HpoecCHOHATbHON
OPHEHTALINH.

BbInycKHMK HAy4YUTCS:

- XapaKTEPU30BaTh OCHOBHBIE METO bl TIO3HAHUS: HAOIIOICHHE, U3MEPEHUE, IKCTIEPUMEHT;

- CBOMCTBA TBEP/IBIX, KUIKUX, Ta3000pa3HBIX BEIIECTB, BBIJIENSSN UX CYIIECTBEHHbBIE TPU3HAKH;
- pacKpbIBaTh CMBICI OCHOBHBIX XUMHUYECKUX TMOHITHH «aTOM», «MOJIEKYIay, «XUMHYECKHI
AJIEMEHT», «IPOCTOE BEIIECTBOY», «CIIOMXKHOE BEIIECCTBO», «BAJECHTHOCTBY, «XHUMHUYECKas
peaKIus, UCTIOIB3Ys 3HAKOBYIO CUCTEMY XUMHH;

- pacKpbIBaTh CMBIC] 3aKOHOB COXPaHEHUSI MAaCcChl BEIIECTB, MOCTOSTHCTBA COCTaBa, aTOMHO -
MOJIEKYJIIPHOM TEOPHH;

- pa3nuyaTh XUMUYECKUE U (PU3UYECKHUE SIBIICHNUS,

- Ha3bIBaTh XUMHYECKHUE DIIEMEHTHI;

- OTNIPEACIIATH COCTaB BEIIECTB MO UX opmysam;

- BAJICHTHOCTb aTOMa 3JIEMEHTA B COEIUHEHUSAX;

- ONPEACIIATh TUIl XUMUYECKUX PEAKIUI;

- Ha3bIBaTh IPU3HAKH U YCIIOBHS MPOTEKAHUS XUMHUYECKUX PEAKIIMIA;

- BBIBJIATH NIPU3HAKH, CBUAETEIBCTBYIOLIME O MPOTEKAHUH XUMUYECKOW PEaKLIUK IIpU
BBITTOJTHEHUM XUMHYECKOTO OIbITA;

- COCTaBIIATH (POPMYJIBI OMHAPHBIX COCAMHEHUN;

- COCTaBJISATh YPABHEHUS] XUMUYECKUX PEAKIIMII;

- cobmoaTh npaBuia 0e30nacHoi padoThI PU MPOBEACHUN OTIBITOB;

- [I0JIb30BaThCs Ja00PATOPHBIM 000PYAOBAHUEM U MOCYAOM;

- BBIYUCJIATh OTHOCUTEIBHYIO MOJIEKYJISIPHYIO M MOJIIPHYIO MacChl BELECTB;

- BBIYHCIISATH MAaCCOBYIO JOJII0 XUMUYECKOTO 3JIEMEHTa 10 POpMYyiie COeAMHEHNUS;

- BBIUUCIATH KOJMYECTBO, 00bEM UJIM MaccCy BEIEeCTBa MO KOJIMYECTBY, 00bEMY, Macce
peareHTOB WJIH MPOJAYKTOB PEaKILINH;

- XapakTepu3oBaTh (PU3NUECKHE U XUMUYECKUE CBOWCTBA MPOCTHIX BEIIECTB: KUCIOPOaa U
BOJIOPOJA;

- [IOJIy4aTh, COOMPATH KUCIOPO/I U BOJIOPOS;

- pacro3HaBaTh OMBITHBIM ITyT€M ra3000pa3HbIe BEIIECTBA: KUCIOPO, BOAOPO/I;

- pacKpbIBaTh CMBICH 3aKOHA ABOTaipo;

- PacKpbIBaTh CMBICI MIOHATUH «TEIIOBOH 3(PPEKT peakiumy, «MOISIPHBIA 00BEM»;

- XapakTepu30BaTh GU3NYECKUE U XUMHUECKHUE CBOMCTBA BO/IBI;

- PacKpbIBaTh CMBICH MOHATUS «PACTBOPY;

- BBIYUCJISATH MAaCCOBYIO JOJI0 pACTBOPEHHOTO BEIIECTBA B PACTBOPE;

- IPUTOTOBJISATH PACTBOPHI C ONMPEIEICHHON MaCCOBOM J0JIel PaCTBOPEHHOT'O BEILIECTBA;

- Ha3bIBaTh COEJIMHEHMS U3YYEHHBIX KIIACCOB HEOPIaHMUECKHUX BEILIECTB;

- XapakTepu3oBaTh (PU3NUECKHE U XUMUUYECKUE CBOMCTBA OCHOBHBIX KIIACCOB HEOPTAHUYECKUX
BEIIIECTB: OKCUJIOB, KMCIIOT, OCHOBAHUM, COJICH;

- OINpEAeIIATh MPUHAJJICKHOCTD BEILIECTB K ONPEACIEHHOMY KJIacCy COEAMHEHUH;
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- COCTaBJIATH (DOPMYJIBI HEOPTAHUYECKIX COCTUHEHUIN N3y4CHHBIX KIIACCOB;

- HpOBOI[I/ITB OIIBITHI, HOIITBep)KIIaIOH_II/Ie XUMHUYCCKUC CBOfICTBa I/IBYHCHHBIX KJIaCCOB
HEOPraHUYECKHUX BEIECTB;

- paCHOSHaBaTb OIIBITHBIM HyTeM paCTBOpBI KHCIIOT U H.[GHO‘-ICﬁ 110 U3SMCHCHHUHO OKpaCKI/I
WHJIUKATOPa;

- xapaKTepmoBaTb B3aUMOCB3b MG)KI[y KJtacCaMu HeOpFaHI/I‘-IeCKI/IX COGﬂHHCHHﬁ;

- packpsiBaTh cMmbica [lepronnueckoro 3akona .M. Mennaeneesa;

- OOBSACHATH PUINICCKUI CMBICIT aTOMHOTO (TIOPSAKOBOTO) HOMEpa XUMUYIECKOTO DJIEMEHTA,
HOMEPOB I'PpyYIIIBI ¥ IIeproa B nepuoanudeckon cucreme [[.1. Menneneesa;

- 0OBSCHATH 3aKOHOMEPHOCTH U3MECHEHHUS CTPOCHUS aTOMOB, CBOMCTB 3JIEMEHTOB B ITpeIeax
MaJIbIX HepI/IOI[OB U TI'JIAaBHBIX HOIIprHH;

- xapaKTemeBaTL XUMHUYCCKHEC DJICMCHTBI (OT Bozzopoz[a 0 KaJ'II)III/ISI) Ha OCHOBEC UX ITOJIOKCHUA
B nnepuoandeckoit cucreme .M. MenzaeneeBa u 0COOEHHOCTEH CTPOCHUS X aTOMOB;

- COCTaBJISATh CXEMbI CTPOEHHUS aTOMOB NepBbIX 20 31eMEeHTOB nepruoanyeckoil cuctemsl J{. 1.
MenneneeBa;

- PaCKpBIBaTh CMBICH MOHATUN: «XUMHUYECKAs CBSI3bY, «IJIEKTPOOTPHUIATEIHHOCTDY;

- XapaKTepU30BaTh 3aBUCUMOCTh (PU3NYECKUX CBOMCTB BEILIECTB OT THUIA KPUCTAJUIMYECKOU
peIeTKy;

- onpenem{Tb BU]J XPIMPI'—ICCKOfI CBSI3U B HeOpFaHI/I‘—IeCKI/IX COCIMHCHUAX

- K300pakaTh CXEMBbI CTPOEHHUS MOJIEKYJ BEIIECTB, 00pa30BaHHBIX Pa3HBIMU BUIAMHU
XUMHYECKUX CBA3CH;

- PacKpbIBaTh CMBICT MTOHSATUH «HOHY», KKATHOHY, KAHUOHY, «IJIEKTPOJUTHD, «HEIIEKTPOIUTHD,
«OIEKTPOIUTHYECKAS TUCCOIUAITU», «OKUCITUTENbY, «CTETICHh OKUCIEHUS» «BOCCTAHOBUTEIDY,
«OKHCIICHHE», «BOCCTAHOBJICHIUE,

- OMPENIENATh CTEIEHb OKUCIICHUS aTOMa AJIEMEHTA B COCIMHEHUU;

- PacKpbIBaTh CMBICJ TEOPUH IEKTPOJIUTUUECKON JUCCOUALINY;

- COCTaBJISATh YPABHEHUS AJIEKTPOJTUTAUECKON AUCCOIIMALIUM KUCIIOT, IIeJI0YEH, COJIEH;

- OOBSACHSTH CYITHOCTH MPOIIECCa MEKTPOIUTHUECKON UCCOIMAIIMHI M PEAKITU HOHHOTO
oOMeHa;

- COCTaBJIATH MOJIHBIC U COKPAIIICHHBIC HOHHBIC YPaBHEHUS PEAKIIMA OOMEHa;

- OIIPEACTIATh BO3MOXKHOCTD ITPOTEKAHUS PEaKIMid HOHHOTO OOMEHa;

- POBOJIUTH PEAKIIMH, MOATBEPKAAIONINE KAYECTBEHHBINM COCTaB PAa3JIMYHBIX BEIIECTB;
ONPEACNIATh OKUCIUTENb U BOCCTAHOBUTEI;

- COCTaBJISATh YPABHEHUSI OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX PEAKIIMIA;

- Ha3bIBaTh (haKTOPBI, BIUSIOIINE HA CKOPOCTh XUMHUECKOW PEaKIIHH;

- KJTacCU(PUITUPOBATh XUMHYECKHE PEAKITUH 110 Pa3IMYHBIM IMPU3HAKAM;

- XapaKTEepPU30BaTh B3aUMOCBSI3b MEXy COCTABOM, CTPOCHHEM M CBOMCTBAMU HEMETAIIIOB;

- MPOBOJUTH OIBITHI MO MOJYYEHUIO, COOMPAHUIO U U3YUECHUIO XMMHUECKHUX CBOMCTB
ra3000pa3HbIX BEIIECTB: YIJIEKUCIOTO ra3a, aMMHUaKa;

- pacro3HaBaTh OMBITHBIM ITyT€M ra3000pa3HbIe BEIIECTBA: YTICKUCIIbIN I'a3 1 aMMHUAK;

- XapaKTepPU30BaTh B3aUMOCBS3b MEX/Yy COCTAaBOM, CTPOEHHUEM U CBOMCTBAMH METAILJIOB;

- Ha3bIBaTh OPraHUYECKUE BEIIECTBA MO UX (GopMyle: METaH, 3TaH, ITUJIEH, METAHOJ, 3TaHOI,
TJIMIEPUH, YKCYCHAasl KHUCJIOTa, aMUHOYKCYCHas KHCJIOTa, CTEapUHOBAsl KHUCJIOTA, OJIEMHOBAs
KHCIIOTa, TIIFOKO03a;

- OLICHMBATh BIMSHUE XUMHYECKOTO 3arpsI3HEHUS OKPYKAIOIIEeH cpe/ibl HA OPTaHU3M YeJIOBEKa;

- TPaMOTHO 0OpalaTeCs ¢ BEMEeCTBAMU B TTOBCETHEBHOM JKU3HH;

- ONpPEAEeNsATh BO3MOKHOCTh IPOTEKaHUS PeaklUii HEKOTOPBIX MPEICTABUTENIEH OPraHnYECKUX
BEILIECTB C KUCJIOPOJIOM, BOJOPOIOM, METAINIAMU, OCHOBAaHUSMHU, TaJIOT€HAMHU.

BblﬂyCKHHK IMOJYYMT BO3MOKHOCTD HAYYUTBHCH:
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- BBLIBUT'aTh U MPOBCPATH SKCHCPUMCHTAJIBHO T'MIIOTE3bI O XUMHUUYCCKUX CBOMCTBaAx BCIICCTB HaA
OCHOBE MX COCTaBa U CTPOCHUS, UX CIIOCOOHOCTH BCTYNATh B XUMHUECKHE PEAKIHH, O XapaKTepe
U MPOJYKTaX Pa3IMYHbIX XUMUYECKUX PEAKLIUIA;

- XapaKTepU30BaTh BEILIECTBA [10 COCTaBY, CTPOEHUIO U CBOMCTBAM, YCTaHABJIUBATH IPUYMHHO -
CJICACTBCHHBIC CBA3U MCKAY JAaHHBIMU XaPAKTCPHUCTUKAMHU BCIICCTBA,

- COCTaBJIATb MOJICKYJIAPHBIC U ITOJHBIC NOHHBIC YPABHCHUSA 110 COKpAIICHHBIM HOHHBIM
YpaBHEHUSM;

- IPOTHO3HUPOBATH CIIOCOOHOCTD BCHICCTBA MPOABJIATH OKHUCIIUTCIBHBIC NJIM BOCCTAHOBUTCIIbHBIC
CBOICTBA C YUETOM CTEIICHEN OKUCIECHHUS JJIEMEHTOB, BXOJAIIUX B €r0 COCTAB;

- COCTaBJIATb YPaBHCHUA peaKHHﬁ, COOTBCTCTBYIOIIUX IMOCIICAOBATCIIBHOCTU HpeBpaHIeHI/Iﬁ
HCOPraHNM4YCCKUX BCIICCTB PA3JIMYHBIX KJIACCOB,

- BBIJIBUT'aTb U MPOBCPATH SKCIICPUMCHTAJIBHO TUIIOTE3bI O PE3YyJIbTaTax BO3}1€I>1€TBH$I PA3INIHBIX
(akTOpOB Ha U3MEHEHUE CKOPOCTH XUMUYECKOH peakinu;

- HCIIOJb30BAaThb HpI/IO6peT€HHI)I€ SHAHUA JJId 9KOJIOTUYECKH I'PAMOTHOI'O ITOBCICHUS B
OKpYKarollen cpene;

- HCIIOJB30BAaTh HpI/IO6peT€HHI>Ie KIIFOYCBBIC KOMIICTCHIMU IIPU BBIMIOJIHCHUHU IMPOCKTOB U
y4eOHO-HMCCIeIOBAaTEIbCKUX —3aad [0 HW3YYEHHIO CBOWCTB, CHOCOOOB TMOJIyY€HUS U
pacrno3HaBaHUsl BEILIECTB;

- 00BLEKTHUBHO OIICHUBAThH I/IH(l)OpMaHI/II-O O B€IIECTBaX U XUMHNYCCKUX HpOHCCC&X;

KPUTHYECKH OTHOCUTBHCSA K IICEBOHAYUYHON MHPOpPMAaLIH, HEA0OPOCOBECTHOH pekiame B
CpeacTBax MaccoBoM nHpopmanuu;

- 0CO3HaBaThb 3HAUYCHUEC TCOPETUUCCKUX 3HAHUM 110 XUMHH JJIs1 HpﬂKTH‘—ICCKOﬁ JACATCIIBHOCTH
YeJI0BEeKa;

- cOo3JaBaTh MOJEIU U CXEMbl JJIs pelleHHs] y4eOHbIX M IO3HAaBaTEJIbHBIX 337ay; NOHUMATh
HE00X0AUMOCTb COOMIO/ICHUSI IPEANUCAHNMN, TIPEAIaraéMbIX B MHCTPYKIMAX 110 UCIOJIb30BAHUIO
JIEKapCTB, CPEICTB OBITOBOM XUMUU U JP.

Paznen 11
Conep:xanue y4eOHOT0 nmpeaMeTa

B cucreme CCTCCTBCHHOHAYYHOI'O O6p&30BaHI/I${ XHMMHA KaK yqe6HBIﬁ npeaMET 3aHUMACT
BaXXHOC MCCTO B IIO3HAHHWMU 3aKOHOB IIPUPOBI, (bOpMI/IpOBaHI/II/I Hay‘IHOfI KapTUHbI MHpA,
CO3JaHHMHN OCHOBBI XHMMHUYCCKHUX 3HaHI/II71, HeO6XOI[I/IMbIX JUIA HOBCCHHGBHOﬁ KHW3HHM, HABBIKOB
3A0pOBOIo U 0e3011acHOro JJIA 4CJIOBCKA U Opr')KaIOIJ_[eﬁ €ro Cpcanl o6pa3a KHM3HH, a TAK)XKC B
BOCIIMTAHHUHU SKOJOTHUYECKOM KYJIBTYPBI.

YcneuHocTb HU3Yy4YCHHA XUMHUH CBiA3aHa C OBJIAACHUEM XHUMHYCCKHUM  A3BIKOM,
CO6J'IIOI[€HI/ICM IIpaBUJI Oe3o0macHoOM pa6OTBI IIpHu BBIIIOJHCHHUN XHMHWYCCKOI'O JSKCIICPHMMCHTA,
O0CO3HAHMEM MHOTOYMCIICHHBIX CBSI3EH XHUMHHU C APYTUMH IpeIMETAMU MIKOJIbHOTO KypcCa.

HporpaMMa BKJIIOUAaeT B ce0S OCHOBBI HeOpFaHquCKOﬁ 151 OpraHquCKOﬁ XUMMUU.
I'maBHO#l mpaeeit nporpamMmal ABJIACTCA CO3JaHUC 0a30BOro KOMILIEKCA OINMOPHBIX 3HaHUM I10
XUMHUH, BBIPA’KCHHBIX B (bopMe, COOTBeTCTBYIOH_[eﬁ BO3pacTy 06y‘IaIOH_II/IXCH.

B COACPKaHUU HAaHHOI'O0 KypCa TMPEACTABJIICHBI OCHOBOIIOJIAraromue XHUMHUYCCKHUC
TCOPECTHUYICCKUC 3HAHUA, BKIIIOYAOMINUEC U3YYCHUEC COCTaBa U CTPOCHUS BCHICCTB, 3aBUCUMOCTHU UX
CBOMCTB OT CTPOCHUS, IMPOTHO3UPOBAHUC CBOICTB BCIICCTB, HCCJICAOBAHUC SaKOHOMepHOCTeﬁ
XUMHUYCCKUX HpeBpaH_ICHI/Iﬁ )51 HYTCﬁ YIIpaBJICHHUA HWMH B NOCJIAX IMOJYUCHUA BCIICCTB U
MaTepuajioB.



TeopeTnuecKkyl0 OCHOBY HW3Y4YCHHUS HEOPraHMYECKOM XUMHMM COCTaBJISE€T ATOMHO-
MOJIEKYyJIsipHOe yueHue, [lepuonnueckuit 3axoH .M. MenneneeBa ¢ KpaTkuMu CBEICHUSIMU O
CTpOCHHMM aToMa, BHJAAX XUMHYECKOM CBA3H, 3aKOHOMCPHOCTAX HNPOTCKAHUA XHUMHUYCCKHUX
peaKuuu.

B HU3YUCHUM KypCa 3HAUYUTCIIbHAA pPOJIb OTBOAUTCA XHUMHYCCKOMY OSKCIICPUMCHTY:
IIPOBEJICHUIO MPAKTUYECKUX M Ja0OPaTOpPHBIX PAabOT, ONMHUCAHUIO PE3YJIHTATOB YYEHHUYECKOTO
HKCTIIEPUMEHTA, COOJIIOCHUIO HOPM U IIPaBUIiI 0€30MacHON pabOThl B XUMHUECKOW JT1a00paTOpHH.

Peanmuzanust maHHOW mporpaMMbl B Iporecce OOydeHHs IMO3BOJUT OOydJaromuMcs
YCBOUTH KIIKOYCBBIC XMMHWYCCKHUC KOMIICTCHIMHW W IIOHATH POJIb W 3HAYCHHUEC XUMUHN CPEAU
JPYTrUux HayK O MPUPOJE.

Nzyuenne npeamera «XuMus» B 4YacTH (OPMHPOBAHUSA Yy OOYUAIOMIMXCS HAYYHOTO
MHPOBO33PEHHUs, OCBOCHMs OOLIEHAYYHbIX METOJO0B (HaOIIOAeHHE, U3MEPEHHE, SKCIEPUMEHT,
MOZ[GJ'II/IpOBaHI/Ie), OCBOCHHUSA TMPAKTUYCCKOr0 IMPUMCHCHUA HAYYHBIX 3HAaHUM OCHOBAHO Ha
MEXIpPEIMETHBIX CBA3IX ¢ npeameramu: «buonorus», «leorpadpusy», «cropus»,
«Jlutepatypa», «MatemaTtnka», «OCHOBBI 0€30MACHOCTH KH3HEAEATEIbHOCTHY, «Pycckuit
SI3BIKY», «DU3NKA», « IKOJIOTHUI.

IlepBoHaYa/IbHBbIE XMMUYECKHE MOHSITHUS

[Ipeamer xummn. Tenma u BemectBa. OCHOBHBIE METOIBI TO3HAHMS: HAOIIOJIEHUE,
W3MEpPEHHE, PKCIEPUMEHT. PU3NYECKHE U XUMHUYECKHUE SIBJICHUA. UMCThIE BEIIECTBA U CMECH.
Crioco0Os1 pazneneHusi cMeceir. AtoM. MoJiekyna. XUMHUYECKHH 3JIEMEHT. 3HAKH XUMUYECKHUX
aneMeHTOB. [IpocThie W ClOXKHBIE BellecTBAa. BaleHTHOCTh. 3aKOH MOCTOSHCTBA COCTaBa
BemecTBa. Xumudeckue Gopmynsl. Mamekcel. OTHOCHTENbHAas aTOMHAs W MOJIEKYJspHas
Maccbl. MaccoBas 108 XMMUYECKOIO 3JIEMEHTAa B COCAMHEHUHU. 3aKOH COXPAHEHUs MaccChl
BemecTB. Xumuueckue ypaBHeHus. KosdduuumenTtsl. VYcinoBus M NpU3HAKU MPOTEKAHUS
XUMHUUYECKUX peakiuii. Mojb — eAMHUIIA KOJIMYEeCTBA BemiecTBa. MoJisipHas macca.

Kucaopoa. Bogopon

Kucnopon — xumuueckuil smemMeHT W mnpoctoe BemiecTtBo. O30H. CocTaB BO3ayxa.
Ou3nyeckue W XUMHYECKHE CBOMCTBa Kuciopona. [losydeHue M NpUMEHEHHE KHUCIOPOJA.
TemoBoit addexr xumuueckux peaxuuii. [loHstue 06 3k30- U HIOTEPMUUECKUX PEAKIIHIX.
Bonopon — xumudeckuil 31€MEHT U MpocToe BemecTBo. dusznueckne U XMMUYECKUE CBOWCTBA
Bojopoja. [lonyuenue Bomopona B naboparopuu. [lomydyeHue Bogoposa B MPOMBIIUIEHHOCTH.
[Ipumenenne Bogopoaa. 3akoH ABoraapo. MomspHblii 00beM ra30oB. KauecTBeHHBIE peaKIuu Ha
ra3oo0pa3Hble BelecTBa (KUCIopo, Boaopoa). OObeMHbIE OTHOIICHUS Ta30B MPU XUMUYECKUX
peakumsx.

Bopga. PacTBOpsbI

Bopna B npupone. KpyroBopoT Boasl B npupojae. @usnyeckue 1 XMMUYECKHUE CBOMCTBA
BOJibl. PacTBOpbl. PacTBOpuMOCTh BemiecTB B Boje. KoHuenTpamus pactBopoB. MaccoBast 10Jis
PacTBOPEHHOr'O BEUIECTBA B PACTBOPE.

OcCHOBHBIE KJIACCHhl HEOPTAHMYECKUX COeTHHEHUI

Oxcunpl.  Krnaccuduxamus. Homenknarypa.  @dusudeckue  CBONCTBA  OKCHIOB.
Xumuueckue CcBoMcTBa OKcuaoB. llonyueHne u npuMeHeHHe OKCHAOB. (OCHOBaHUSL.
Knaccugukanus. Homenxiatypa. dusnueckue coiictBa ocHoBaHMM. IlomydyeHue ocHoBaHUIA.
XuMHYecKkue CBOMCTBa OcHOBaHWU. Peakius nelrpanmuzanuu. Kucnotel. Knaccudukarus.
Homenkmarypa. ®usnueckne cBoucTBa KUCHOT. [lomydeHne #W NpPUMEHEHHE KHUCIIOT.
Xumuueckue cBoicTBa KucnoT. MHaukaTopel. I3MeHeHne OKpacKku MHIMKATOPOB B Pa3IMUHBIX
cpenax. Comu. Knaccuduxauus. Homenknarypa. ®@usudeckue cpoiictBa coineil. Tlonmyuenue u
IIPUMEHEHHE coJied. XHUMHUYECKHE CBOWCTBA coyiel. l'eHeTmyeckas CBSA3b MEXIYy KilaccaMu
HEOpraHuveckux coeauHeHuit. [IpobieMa 6e30MacHOro MCIOIb30BAHUS BEIECTB M XUMUIECKIX



peaKkuuii B NOBCEIHEBHOM KU3HHU. TOKCHYHBIE, TOPIOYME U B3PBIBOONIACHBIE BellecTBa. beIToBas
XUMUYECKasi FPaMOTHOCTb.

Ctpoenue atoma. Ileprnonnueckuii 3aK0OH M NMepUOAUYECKAS CHCTEMAa XUMHYECKHX
asemeHTOB /I.U. MeHnaeneeBa

Crpoenue aroma: sapo, 3HepreTuyeckuil ypoBeHb. CocTaB sjpa aroma: MNPOTOHBI,
HeuTpoHsl. M3oromel. Ilepnommueckuin 3axkoH J[.MI. Menneneesa. Ilepuoguueckas cucrema
xumudeckux aneMeHtoB .M. MenneneeBa. ®PU3MUECKHII CMBICI aTOMHOTO (TIOPSIKOBOIO)
HOMEpa XHMHUYECKOTO »3JIEMEHTa, HOMEpa TPyNIbl M TEpHoJia MEPUOJUYECKON CHUCTEMBI.
CrpoeHue SHEpreTM4eckux ypoBHEH atoMoB nepBblX 20 XMMHUYECKHMX 3JIEMEHTOB
nepuoauueckoi cucremsl V. MenneneeBa. 3akOHOMEPHOCTH W3MEHEHHsI CBOWCTB aTOMOB
XUMUYECKUX DJIEMEHTOB U MX COCIMHEHHUM Ha OCHOBE TOJIOKEHUS B MEPUOJAMYECKON CHCTEME
J.1. MenpeneeBa u crpoeHust atoma. 3Hauenue [lepuonnueckoro 3akona /.M. Menneneena.

CTtpoeHnue BelecTB. XUMHYECKasi CBA3b

DNEeKTPOOTPUIIATEIILHOCTh AaTOMOB XUMUYECKUX AJIEeMEHTOB. KoBasieHTHasi XUMUYeCKast
CBSI3b: HETIOJISIpHAS U noJisipHasi. [loHsTHE 0 BOJOPOHOM CBSI3U U €€ BIUSHUU Ha (HU3HYECKUE
CBOWCTBAa BEIIECTB Ha mpuMmepe Boabl. MoHHas CBs3b. Mertamauyeckass CBsI3b. THIIBI
KPUCTAJUTMYECKUX PEIIETOK (aTOMHAs!, MOJIEKYJISIpHAs!, HOHHASI, METAJUTMYECKast ). 3aBUCUMOCTh
(bM3UYECKUX CBOMCTB BEIIECTB OT THIA KPUCTAITUIECKOMN PEIIETKH.

XuMHUYeCKHe peakunu

[loHaTHE O CKOpPOCTH XHMHMYECKOW peakunu. @DakTopbl, BIMAIOIIME HAa CKOPOCTh
xuMmuueckoi peakuuu. [lonsite o karanuzatope. Knaccuduxaiuss XMMHYECKHX peakiuil 1o
pa3IUYHBIM TPU3HAKAM: YHCIYy W COCTaBY HCXOJHBIX M TIOJYYEHHBIX BEIIECTB; W3MEHEHHUIO
CTENeHEH OKHUCIICHUSI aTOMOB XHMHYECKHX IJIEMEHTOB; MOTJIOMICHUIO FJIH BBIJICICHUIO YHEPTHH.
DNEeKTpONUTHYECKAsT IUCCOLMALUA. OJEKTPOJUTBI M HednekTpoiauTel. HMonbsl. Katnonsl un
aHuoHBI. Peakiuu uOHHOTO OOMEHa. YCIOBHUSA TMPOTEKAHUS PEAKIMid HOHHOTO OOMeEHa.
DJIEKTPOJIMTUYECKAST JIUCCOLMANM KHUCJIOT, IMienoded u cojeid. CreneHb OKHUCICHUS.
OnpeneneHne CTENEHU OKUCIEHUS AaTOMOB XUMHYECKHX JJIEMEHTOB B COCIWHEHHSX.
Oxucnurens. BoccranoBuTenb. CyllIHOCTh OKACIUTENBHO-BOCCTAHOBUTENIBHBIX PEAKIIUH.

Hemertanuasl IV — VII rpynn u ux coeqmHeHust

[lonoxxeHne HeMeTaIOB B MEPUOJUYECKOW CHCTEME XUMUYEeCKux anemeHToB JI.M.
MenneneeBa. O0mue CBOMCTBa HEMETA/UIOB. ['ajoreHsl: GU3HYeCKe U XUMHUYECKUE CBOKCTBA.
CoenuHeHus TajoOreHoB: XJIOPOBOJOPOJ, XJIOPOBOJOpoAHas Kuciaota u ee coym. Cepa:
¢buznueckue u xuMmuueckue cBorctBa. CoeAMHEHUs Cepbl: CEPOBOJOPOJ, CYIbPHUABI, OKCHUIbI
ceppl. CepHasi, CEpHUCTasi M CEPOBOAOPOJHAS KHCIOTBI M HX COJH. A30T: (QU3UYECKHE U
xuMuueckue cpoiictBa. AMMuak. Cosin aMmmMoHuUA. OKCUIBI a30Ta. A30THasg KUCJIOTa U €€ COJIH.
dochop: pusnueckue u xumudeckue cpoiictBa. Coenunenus docdopa: okcun docehopa (V),
oprodochopHast KHCIOTa M €€ CONMu. Yriuepold: ¢U3NYecKue M XUMHYECKHUE CBOWCTBA.
AnnoTponus yriepoja: anMas, rpadut, kapous, ¢ymiepensl. CoeluHEHUs yriaepoaa: OKCUIbI
yraepoaa (II) u (IV), yronbnas kucnora u ee conu. KpemHUit 1 ero coequHeHusl.

MeTaJu1bl M X COCIMHEHUS

[lonoxxeHne MeTaIJIOB B NEPUOJUYECKONM CHUCTEME XUMHUYECKUX 3yeMeHToB J[.U.
MenneneeBa. Metamnel B mpupojae U oOmmue crnocoObl ux monydeHus. OOmue ¢duznyeckue
cBoiicTBa MerawioB. OOIIMEe XUMHUYECKHE CBOMCTBA METAJJIOB: PEAKIUU C HEMeTaJUIaMu,
KHCIIOTaMH, COJISIMH. DJIEKTPOXUMUYECKUN psijl HanpshkeHuid MetayioB. Lllenoynsie Metamisl u
ux coenunenus. llenoynozemMenbHble METAIIIBI U UX COCAMHEHUSA. AMOMUHUNA. AM(OTEPHOCTH
okcuja U rujpokcuaa amtoMunus. JKenezo. CoenMHEHMS Kelne3a M UX CBOMCTBA: OKCHUJbI,
ruapokcuabl u conn xenesa (11 u II1).

IlepBoHaYa/IbHBIE CBeleHUS 00 OPraHMYeCKUX BellecTBax

[lepBoHayanbHBIE CBEJCHUSI O CTPOCHUH OPraHUYECKHUX BEIIECTB. Y TJIEBOJIOPOABI: METaH,
9TaH, OJTWieH. VICTOYHWUKH  yrIeBOJAOPOJOB:  MPHPOAHBIA  ra3, HePpTh, yroJb.
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Kucnopoacoaepxaiye COCIUHEHUS: CHOUPTHI (METAHOJ, 3TaHOJ, TJIMIEPUH), KapOOHOBBIE
KHUCIIOTHI (YKCYCHasi KHCJIOTa, aMUHOYKCYCHAsi KUCJIOTa, CTEAPUHOBAsS U OJIEMHOBAs KUCIOTHI).
buosornyeckn BaKHbIE BEIIECTBA: KHUPBI, TIJIOKO3a, OENKH. XHUMHUYECKOE 3arpsi3HEHHE
OKpY’KaIoILlel Cpebl U €ro NOCIEACTBHSL.

Tunel pacueTHbIX 32/1a4:

Brranciienne MaccoBO# J10JIM XUMUYECKOTO JIEMEHTa 1o (PopMyie COeTUHEHUSI.

VYcranosnenue npocreiiniei Gopmysbl BEIIECTBA MO MACCOBBIM JIOJISIM XUMUYECKUX
3JIEMEHTOB.

Brraucienust mo XAMHUYECKUM YpaBHEHHSIM KOJIMYECTBA, 00bEMa, MacChl BEIIECTBA I10
KOJIMYECTBY, 00bEMY, MAaCCE PEareHTOB WM IIPOYKTOB PEAKIIUH.

Pacuer MaccoBoii 10711 paCTBOPEHHOTO BEILIECTBA B PACTBOPE.

IIpumepHbIe TeMbI IPAKTHYECKUX PadoT:

JlabopaTopHoe obopya0BaHKE U TTpUEMBI 0OparieHus ¢ HuM. [IpaBumna 6e3omacHoM
paboThl B XUMUYECKOH J1ab0paTOpuu.

OuncTKa 3arpsi3HEHHON MOBapEHHOM COJIM.

[Ipu3Haky MpoTeKaHUs XUMUYECKUX PEAKIIMA.

[Tosydenune KUCIOpOa U U3yYEHUE €TO CBOMCTB.

[Tosmydenune Bo10poaa U UI3yYEHUE €0 CBOWCTB.

[IpuroroBiieHne pacTBOPOB € ONPEIEIEHHON MaCCOBOW JIOJIEW PAaCTBOPEHHOTO BEIIECTBA.

Pemenue skcriepuMeHTaNbHBIX 3a7a4 110 TeMe «OCHOBHBIE KJIACChl HEO PraHU4eCKUX
COCTMHEHU .

Peakuun noHHoro ooMena.

KauecTBeHHbIE peakIi Ha HOHBI B pPaCTBODE.

[Tosnydenne aMMuaka U U3y4eHHE €ro CBOMCTB.

[Tosydenune yriaekucinoro ra3a M M3y4eHue ero CBOMCTB.

Pemenue skcnepuMenTanbHbIX 3a1a4 no teme «Hemeramwinsl [V — VII rpynn u ux
COEIUHEHUNY.

Pemenue skcriepuMeHTANBHBIX 3a7a4 10 TeMe «MeTalibl U UX COSIUHEHUS.



Paszgea I11. TemaTuuyeckoe VIAHUPOBAHME € YKA3aHUEM KOJIMYECTBA
4aco0B, 0TBOAMMBIX HA 0CBOEHHE KAXKI0OH TeMBbI

8 KJIACC
Ne IIpumeyanue
Ne [ m/m Koar- (ucmosib30BaHMe
nn| B Tema ypoka Bo obopynoBanus Touku
TeMe Hacon pocra)
IlepBoHaya/IbHBbIE XUMUYECKHE NOHATHSA (254)
1 1 | IIpenmer xumuu. Tena u BemecTna. 1
OCHOBHBIE METOJIbI TIO3HAHUS:
HaOJI0JICHUE, HM3MEPEHHE, IKCTICPUMEHT.
2 2 [IpakTrueckas padota Nel. JTabopaTopHOe 1 [udposas mabopaTopus
000pyI0BaHNE U TTPUEMBI OOPAIICHUS C RELEON
HuM. [IpaBuina 6e3omnacHoii paboTsI B [MudpoBoii qaTuuk
XUMHuYecKkol aboparopuu. CTpoeHue TEMIIEPaTypPbl
IJIAMEHU. CnuproBka
Caeua.
3 3 duznuecKkre U XUMUYECKUE SIBICHUS 1
4 4 | Ymcteie BemectBa U cMecH. CImocoObl 1
pa3aeseHust cMecen
5 5 [IpakTnueckas padora Ne2. OuncTka 1
3arpsI3HEHHON TOBAPEHHOW COJIH.
6 6 | Atom. Mosekyna. 1
7 7 XHUMHUYECKUH JIEMEHT. 3HAKH XUMHUUCCKUX 1
2JIEMEHTOB
8 8 [IpocThI€ U CTI0KHBIE BENIECTRA. 1
9 9 BanentHoCTh 1
10 10 | 3axkoH mOCTOSHCTBA COCTaBa BEIECTBA. 1
11 | 11 [ Xumuueckue popmynbl. MHaEKCHI. 1
12 12 | OtHOCHUTEIbHAS aTOMHAS M MOJICKYJIIpHAs 1
MacChl
13 13 | MaccoBas 1011 XUMHUYECKOT'O JJIEMEHTA B 1
COCUHCHUH.
14 14 | BeruuciieHue MaccoBO 10 XUMHUUYECKOT'O 1
JJIeMEeHTa 1o (popmylie coeTMHEHUSI.
15 15 | YcraHoBaeHHe mpocTerinei hopmyJibl 1
BEIIIECTBA I10 MACCOBBIM JOJISIM
XUMHYECKHX 3JICMCHTOB.
16 16 | MaccoBas Do XUMHYECKOTO DJIEMEHTA B 1
COCTMHEHUH
17 17 | 3akoH COXpaHEHHS MAacCChl BEIICCTB. 1 BECHl TEXHOXUMHUYECKHE
JleMOHCTpaIMOHHBIN SKCIIEPUMEHT. «3aKOH WM 3JIeKTPOHHbBIE; CBEYA,
COXpaHEHHUs MacChl BEIIECTBY KoJ10a rmockopoHHas 250
MJT; JTO’KKA JIJIsI COKMTaHUs
BCILICCTB
18. | 18. | Xumuueckue ypaBHeHHS. KodhUIIHUESHTEHI. 2
19 19
20 [ 20 | YcnoBus M MPU3HAKH MPOTEKAHUS 1

XUMHUYCCKUX peaKLleI.




21

21

[Ipaktuyeckas padora Ne3. [IpusHaxu
MPOTEKAHUS] XUMUYECKHUX PEAKIUI.

22

22

Mouib — e1MHUIA KOJIMYECTBA BELIECTBA.
MounsipHas macca.

23

23

MounsipHas macca.

24

24

KonTtponeHas padota Nel mo Teme
«HepBOHa‘-IaHI)HI)Ie XUMHNUYCCKHUEC ITOHATUA»

25

25

Brruucienus mo XuMUUECKUM ypaBHEHUSIM
KOJINYECTBa, 00beMa, MacChl BEIIECTBA IO
KOJINYECTBY, 00BEMY, MAaCCe PEareHTOB MU
MIPOJIyKTOB PEaKI1H.

Kucaopoa. Bogopona (94)

26

Kucnoposi — XuMuU4ecKrui 3JIEMEHT U
npoctoe BeniecTBo. O30H. CocTaB Bo3yXa.

27

duznueckre 1 XUMUYECKUE CBOMCTBA
KHUCJI0PO/Ia.

28

w

[TonydyeHue U npuMeHEeHne KHCI0poa.

29

[IpakTuueckas padbora Ned. [lonydyenue
KHCJIOPOJA U U3YYEHUE €0 CBOMCTB.

30

Boaopoa — XUMHUYECKHI SJIEMEHT U
mpocroe BemecTBo. [lorydaenue Boopoaa B
naboparopun. [Tomyderne Boopoia B
MTPOMBIICHHOCTH.

31

dusznyeckre ¥ XUMHYIECCKIE CBOMCTBA
Bojiopona. [Ipumenenue Bogoposa.
KadecTBeHHBIC peakiiy Ha ra3000pa3HbIe
BelecTBa (KMCJIOPOJI, BOAOPO).

32

[IpakTrueckas padota NeS. IToydaeHue
BOJIOPOJIa ¥ U3yYEHUE €TI0 CBOUCTB.

33

3akoH ABoraapo. MosspHbI 00beM ra3oB.
OObeMHbIe OTHOILIEHUS Ta30B MPU
XMUMHUYECKUX PEaKIHsIX.

34

Brrunciaenus mo XUMHYECKUM YpaBHCHUAM
KOJINYCCTBA, O6’L€Ma, MacCcChl B€UIE€CTBA 110
KOJIMYCCTBY, O6’B€My, MacCCe pCarcHTOB UJIN
IIPOAYKTOB PCAKIIUU.

Bona. PactBopsbl. (54)

35

Boga B mpupoge. KpyroBopot BobI B
npupoje. Du3nuecKkue U XuMHUYECKUEe
CBOMCTBA BOJIbI. JI€eMOHCTpAIMOHHBII
SKCIIEPUMEHT .

«Pa3noxxeHue BoAbl JIIEKTPUIECKUM
TOKOMY.

npubop s OTIBITOB (|
AIIEKTPUYECKUM TOKOM;|
HCTOYHUK MIOCTOSIHHOTO
TOKa: MpOOHpPKH — 2 IIT. ,
IIPOHYMEPOBAaHHBIE;
TyYUHKA; CIIMPTOBKA;
npoOKH — 2 MIT, TUHLET.

36

PaCTBOpLI. PaCTBOpI/IMOCTB BCIICCTB B BOJC.
KOHHCHTpaL[I/IH pacTBOPOB. MaccoBas gois
paCcTBOPCHHOT'O BEUICCTBA B PaCTBOPC.

37

Pacuer MaccoBo# 01U paCTBOPEHHOTO
BEILIECTBA B PACTBOPE.
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38 4 | Ilpaktudeckas padora Ne6. [Tpurorosnenue 1
pacTBOPOB C ONPEIEIECHHON MacCOBOU
JOJIEH pacTBOPEHHOTO BEIIECCTBA.
39 5 | KonTpoapHas padora Ne2 o teme 1
«Kucnopon. Bonopoxa. Bonay.
OCHOBHbIE KJIAaCChl HEOpPraHu4yeckux coeqnnenuii (174)
40 1 [ Oxcugpl. Kimaccudukanms. Homenkiaarypa 1
41 2 | ®usnyeckue CBOMCTBA OKCHUIOB. 1
XUMUYECKUE CBOMCTBA OKCHJIOB.
42 3 | Ilonydenue u npuMeHEHHE OKCHJIOB. 1
43 4 | OcuoBanus. Knaccudukarus. 1
Howmenknarypa
44 5 ®u3nYeCKre CBOMCTBA OCHOBAHMIA. 1
[TosryueHne oCHOBaHUM.
45 6 | XuMuueckue CBOMCTBA OCHOBAHHUM. 1 | Hudporas madoparopus
JlaGopaTopHblii oTIBIT . «OCHOBAHUS . RELEON
Peakuus HeWTpanuzanum» [udposoii pH. mraTtus ¢
32)KUMOM; TTSTh
XUMUYECKUX CTaKaHOB (25
MJ1); TPOMBIBAJIKA.
46 7 | Kucnotsl. Knaccudukarius. 1
Homenknarypa. @usnyeckne CBOKWCTBA
KHCJIIOT.
47 8 [ IlosydeHue u mpuMEHEHHE KUCIIOT. 1
48 9 XUMHYECKHE CBOMCTBA KUCIOT. Peakius 1
HEUTpaIU3aluu.
49 10 | MagukaTopsl. MI3MeHEHHE OKpacKu 1
WHJMKAaTOPOB B Pa3IMYHbBIX Cpelax.
50 11 | Comu. Knaccudukamnus. Homenknarypa. 1
Du3nYeCKre CBOMCTBA COJICH.
51 12 | [lonydyeHue u npuMEHEHUE COJICH. 1
52 13 | Xumudeckue CBOMCTBA COJICH. 1
53, 14, | I'eneTnueckas CBsI3b MEKIY KJaccaMH 2
54 15 | HeopraHMYeCKHX COCAMHCHUN.
55 16 | IIpakTtuueckas pabota Ne7. Pemenue 1 | Hudporas mabopaTtopus
AKCIIEPUMEHTAJIBHBIX 3a]1a4 I10 TEME RELEON
«OCHOBHBIE KJIaCChl HEOPTaHUYECKUX [udposoii pH. mratus ¢
coenuHeHuiy. «Onpenenenue pH 32)KUMOM; TISITh
pPacTBOPOB KUCIIOT U HIETOUEii» XUMHYECKUX CTaKaHOB (25
MJT); IPOMBIBAJIKA.
56 17 | KontponbHas padota Ne3 mo teme 1
«OCHOBHBIE KJIaCChl HEOPTaHUYECKUX
COCIMHEHUIN.
Crpoenne aroma. Ilepnoanveckuii 3aK0H U NepUOAUIECKast
cucrema xummnuyeckux jiemMenToB /.. MenneneeBa (54)
57 1 | CrpoeHue aToMa: apo, SHEPreTUUECKHIA 1
ypoBeHb. CoCTaB sijipa aTomMa: MPOTOHBI,
HEUTpOHBL. M30TONBI.
58 2 [lepuoanueckasi CUCTEMA XUMHUYECKUX 1
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anemeHTOoB .M. Menneneera. uznyeckuii
CMBICJI aTOMHOTO (TIOPSI/IKOBOT'0) HOMEPA
XUMHUYECKOTO 3JIEMEHTa, HOMEpa IPYMIbl U
IEPHUOJIa MIEPHOJIMYECKON CUCTEMBI.

59

w

[Iepunognueckuint 3akoH /.M. Menneneena.

60

CrpoeHnue sHEPreTHYECKUX ypoBHEH
aTOMOB TIEPBBIX 20 XUMUYECKUX JIEMEHTOB
nepuoanudeckon cucrems! 1. 1.
Menaeneena.

61

3aKOHOMEPHOCTU U3MEHEHUSI CBONCTB
ATOMOB XUMHYECKHUX PJIEMEHTOB U UX
COCIMHEHUI Ha OCHOBE TMOJIOKEHUS B
nepuoanueckoit cucreme .M. Menneneesa
U CTPOCHHS aTOMa. 3HAUCHHUE
[Tepnoanueckoro 3akona /.M.
Menpeneena.

Cr

OeHue BelecTB. XUMHYeCcKasi CBs3b (44)

62

HNoHHas cB3b.

63

ONEKTPOOTPHUIIATEILHOCTh AaTOMOB
XUMHYECKNX 3JeMeHTOB. KoBaeHTHas
XUMHYECKas CBSA3b: HEMOJISIPHAS U
noJisspHas. [loHsiTHE 0 BOJOPOIHOM CBSI3U U
€€ BIUSHUU Ha (PU3UIECKHE CBOMCTBA
BEIIECTB HA MPUMEPE BOIBI.

64

w

Metannuueckas CBSI3b.

65

Tunsl KPUCTATTMUECKUX PEIIETOK
(aToMHas1, MOJIEKYJIsIpHAs, MOHHAS,
MEeTaJUTMYECKas). 3aBUCUMOCTh (PU3MUECKHIX
CBOWCTB BEILIECTB OT TUIIA
KpUCTaJUTHUecKol pemeTku. Gunanconas
IrPaMOTHOCTh. J[eMOHCTpAIIMOHHBIH
skcriepuMenT. «TeMreparypa riaBieHUs
BELIECTB C Pa3HbIMH TUIIAMU
KPUCTAJUTMUECKUX PEHIETOK»

udposas madopaTopus
RELEON

Hudposoii naTank
TEeMIIEpaTypbl MIATUHOBBIN;
JATYUK TeMIIepaTypbl
TepMOMapHbIi

Xumunyeckue peakuuu (34)

66

Crenens okucieHus. OnpenencHue
CTEIIEHU OKHUCIIEHUS aTOMOB XUMUYECKUX
3JIEMEHTOB B COCAUHEHUAX.

67

Oxucaurenb. BoccraHoBUTEE.

68

KontponbHas padota Ned o Teme
«Ctpoenue atroma. [lepuoandeckuii 3aKkoH
J.W. MenneneeBa. CTpoeHue BEMIECTBA»

IloBTOpeHue (24)

69,
70

1,2

[ToBTOpenue
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9 KJIACC

Ne IIpumeyanue
Ne | n/m Koa- (ucmoab30BaHUeE
Tema ypoka BO
nn| B odopynoBanus Touxknu
TeMe acon pocra)
XuMnueckue peakuuu(24)

1 1 Crenenb okucienus. OKUCITUTENb. 1
BoccranoBurenn

2 2 | CymHOCTh OKHCIUTEIbHO-BOCCTAHOBUTCIIBHBIX 1
peaKuui.

Kucaopoa. Bogopon (14)

3 1 TennoBoit 3 HEeKT XUMHUIECKUX PEaKIIHil. 1 Hudposas
[TousTHE 00 9K30- ¥ YHIOTEPMUIECCKIX naboparopus
peakuusx. J[eMOHCTpalMOHHBINA SKCIEPUMEHT. RELEON
«TennoBoit 3 peKT pacTBOPEHUSI BELLIECTB B [Mudposoii qaTuuk
BOJIE» TEeMITepPaTypbl

TJTATUHOBBIN
Xumuyeckue peakuuu (94)

4 1 IToHsTHE O CKOPOCTH XUMHYECKOHN PEaKIIHH. 1 Hudposas
®DaKTOpHI, BIUSAIONINE HA CKOPOCTh XUMHUYECKOM naboparopus
peakuuu. [Tonsitue o katanuzarope. RELEON
JleMoHCTpanMoHHbIM ONbIT. «M3ydeHne BIusHNS [Mudposoii gaTuuk
pa3IU4HbIX (PaKTOPOB TEeMIIepaTypbl
Ha CKOPOCTh pEaKIum TJIATUHOBBIN

5 2 | Knaccudukamus XUMHYECKUX pPEaKIHil 10 1
Pa3IMYHbBIM MPU3HAKAM: YHCITY U COCTaBY
HCXOJHBIX U MOJIyYEHHBIX BEUIECTB; U3MEHEHHUIO
CTEeNeHEeNW OKUCIICHHUS aTOMOB XUMHUYECKUX
3JIEMEHTOB; MOTJIOUICHUIO WU BBIJICICHUIO
SHEPruu.

6 3 DJIEKTPOITMTHIECKAs TUCCOIHAITHSI. 1

7 4 | DACKTPOIUTHI U HEIICKTPOIUTHI. OHBI. 1 Hudposas
Karuons! 1 annonsl. JIabopaTtopHbIil OIBIT . naboparopust
«CunbHBIC B CIIA0BIE SJICKTPOJIUTHI RELEON

[Hudposoii naTunk
AIIEKTPOTPOBOHOCTH

8 5 DIIEKTPOIMTHYCCKAS JUCCOIUALIMS KUCIIOT, 1
IeJI04Yel 1 COJIEeH.

9 6 Peakiuu nonHoro ooMena 1

10 7 | YcnoBus npoTekaHus peaKIuii HOHHOTO 1
oOMeHa.

11 8 | Ilpaktuueckas paborta Nel. Peakiiuu HOHHOTO 1 [Tudposas
oOMeHa. nabopaTopHus

RELEON
[Mudporoii gaTuuk
AIIEKTPOTPOBOTHOCTH

12 9 | KontponsHas padota Nel o teme 1

«XUMHYECKUE PEAKITHI.
Hemertasbl IV — VII rpynn u ux coennuenus (264)
13 1 [TonoxeHne HEMETAIIJIOB B MEPHUOIUYECKOM 1

CUCTCMEC XUMHUYCCKUX 3JICMCHTOB I[I/I




Menneneesa. O0LIME CBOUCTBA HEMETAILIOB.

14 2 | l'amorensr: ¢pu3nveckre U XUMHUICCKHE 1
CBOICTBA.
15, | 3,4 | CoenuHeHus raJoreHOB: XJIOPOBOAOPOI, 1
16 XJIOPOBOJIOPOTHAS KUCJIOTA B €€ COJIH.
17 5 | Cepa: dhusnueckue 1 XMMUYICCKUE CBOWCTBA. 1
18 6 | CoeaunHenus cepnl: CEpOBOAOPOI, CYIb(OUIBI, 1
OKCHJIBI CEPHI.
19 7 CepHuCTas ¥ CEPOBOIOPOTHAS KHCIOTHI U UX 1
COJIH.
20, | 8,9 | Cepnas xucnora. 1
21
22 | 10 | KonrpompHas padota Ne2 o teme 1
«Hemertaibny
23 | 11 | AzoT: dpusmdeckne u XUMUYECKHE CBOWCTBA. 1
24 12 | AMMuak 1
25 | 13 | Comu ammoHus. JTabOpaTOPHBIHA OTIBIT. 1 | Mudposas
«O0pa3oBaHue coeil aMMOHHUS naboparopust
RELEON
[udporoii qaTank
AJIEKTPOTIPOBOTHOCTH
26 14 | ITpaxtraeckas padora Ne2.IlomydeHne amMmuaka 1
Y U3y4YEHHUE €r0 CBOMCTB.
27 15 | Okcunsl a3ora. 1
28, | 16, | Asormas xucmora u ee Coiu. 1
29 | 17
30 | 18 | ®ocdop: buzmveckne 1 XUMHUIECKUE CBOMCTRA. 1
31 19 | Coemunenus pocdopa: okcun hochopa (V), 1
oprodochopHas KUCIOTa B €€ COJIH.
32 20 | Yrnepon: ¢pusndeckre u XUMHUYCCKHE CBOKCTBA. 1
AJTOTpOIUS yriiepoja: aimMas, rpagur, KapouH,
GbynnepeHsl.
33 21 | CoemunHenus yriepoja: okcuasl yriepoaa (1) u 1
(V).
34 | 22 | CoenuHeHus yriepoja: yrojibHas KUCIOTa U e 1
COJIN.
35 23 | IIpaktrueckas padota Ne3. [Tonydyenue 1
YIJIGKHCIIOTO T'a3a U M3y4YCHHUE ero CBOWCTB.
36 24 | KpemHuii u ero coeTMHCHHMS. 1
37 25 | IIpaktrueckas padota Ned4. Pemenue 1
IKCMIEPUMEHTAIbHBIX 33124 0 TeEMeE
«Hemeramnel IV — VII rpynn u ux
COCIMHEHUIN.
38 | 26 | KonrtponwsHas pabota Ne3 mo teme 1
«HemeTammb
MetaJjuibl u ux coequnenus (144)
39 1 [TonoxeHue MeTasioB B IMEPUOIUYECKOM 1

CUCTeMe XUMHUYeCKHux dnemeHToB J[.1.
MenpeneeBa. OOrue Gundeckre CBONCTBA
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meTamioB. @UHAHCOBas I'paMOTHOCTb.

40 2 | Mertamasl B mpupoie B OOIIHE CIIOCOOBI UX 1
TTOJTYYCHUSL.
41 3 OO0I1Ke XUMHUYECKHE CBOMCTBA METAJLIIOB: 1
peaKIuy C HEMETAJUIAMHU, KUCIIOTAMH, COJISIMH.
42 4 | DeKTpOXUMUYECKHH psiJl HAPSHKEHUM 1
METAJIJIOB.
43, | 5,6 | lllenounsle METAUIBI U KX COCAUHEHMSI. 2
44
45, | 7,8 | llenouHo3eMeNnbHbIE METAJIIBI H X 2
46 COCIMHCHHUS.
47 9 AJIOMUHHN. 1
48 10 | AMdoTepHOCTh OKCHA U THIPOKCHIA 1
AJTFOMUHHSL.
49 | 11 [ Kemneso. 1
50 | 12 | CoenmHeHus xene3a U KX CBOMCTBA: OKCHIBI, 1 | udposas
ruapokcuab! U conu xkenesa (11 u II1). naboparopust
Jlabopatopusrii onibIT N2 11. «XKeneso. RELEON
OKuCIIeHHE KeTe3a BO BIIAXXHOM BO3yXeE» [Mudposoii gaTuuk
JIaBJICHUS
51 13 | [Ipaktuueckas pabota Ne5. Pemenue 1
AKCIIEPUMEHTAIBHBIX 331324 10 TeMe «MeTallIbl
Y UX COCTMHCHUSD).
52 14 | KonrpoarHas padora Ne4 o Teme «MeTauisl U 1
WX COCAMHCHHUSDY
IlepBoHayasibHBIE CBeeHUsI 00 oprannyeckux Bemecrnax (144)
53, | 1,2 | IlepBoHayanabHbBIC CBEACHUS O CTPOCHUU 2
54 OPraHUYECKHUX BEIIECTB.
55, | 3,4 | YraeBomopoabl: METaH, 3TaH. 2
56
57 5 YTIeBOIOPOIBI: STUJIEH. 1
58 6 | McTouHMKH yriIeBOIOPOIOB: IPUPOIHBIN ra3, 1
He(DTb, YTOJIb.
59 7 Kucnopoacoaepxaniue COSIUHECHHS: CITUPTHI 1
(MeTaHOJI, PTaHOJI, TJIUIEPHH )
60, | 8,9 | Kucnopoaconepkamme COeTMHCHHUS: 2
61 KapOOHOBBIE KHCIOTHI (YKCYCHAsl KUCIIOTA,
CTeapUHOBAs U OJICMHOBAs KHCJIOTHI,
AMHHOYKCYCHasl KHCJIOTA).
62 10 | buosorndecku BaKHbIC BEIIECTBA: JKHPHIL. 1
63 11 | buosorndecku BaKHbIC BEIIECTBA: TIIOKO3a. 1
64 12 | buomornyecku BasKHEBIE BEIIECTBA: OEIIKH. 1
65 | 13 | KonrtponwsHas padota Ne 5 «I[lepBoHauanbHbIe 1
CBEJICHHSI OPraHUYECKUX BEIIECTBY.
66 | 14 | Xumuueckoe 3arpsi3HEHHE OKPYKaIOIIEH Cpeibl 1
Y €r0 MOCJIE/ICTBHS.
OCHOBHbBIE KJIAaCChl HEOPTaHMYECKUX COeTMHEeHU I (29)
67 1 | IIpoGnema 6e30mMacHOTO UCTIOIB30BAHUS 1

BCIICCTB U XUMHWYCCKUX peaKuHﬁ B
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HOBCEIHEBHOU KU3HU.

68 2 | TokcuuHbIe, TOPIOYNE U B3PHIBOOIIACHBIC
BeliecTBa. brITOBasi XuMU4ecKasi [paMOTHOCTb.
IHoBTOpeHue (24)
69, 1, 2 | [ToBTOpCHHE
70
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