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Paznen 1. Ilnanupyemblie pe3yibTaTbl OCBOEHHSI Y4eOHOI0 mpeaMeTa
®opMHPOBaHNE YHUBEPCAIBHBIX Y4eOHBIX JeHCTBHIA.

Cranmapt ycTaHaBiIMBaeT TpeOOBaHHS K pe3yjabTaraM OCBOCHHUS OOydYaroUIMMUCS
OCHOBHOI 00pa3oBaTeIbHOI IPOrpaMMbl OCHOBHOT'O 001Ero 00pa3oBaHus:

JUYHOCTHBIM, BKJIIOYAIOIIUM TOTOBHOCTH W  CIIOCOOHOCTh  OOYy4aloOmMXCS K
CaMOPAa3BUTHUIO M JINYHOCTHOMY CaMOONPEAEICHHIO, CPOPMHUPOBAHHOCTh HX MOTHUBALMM K
OOy4eHHI0O U IIeJICHANpPaBIEHHONW TMO3HABATENIILHOW JESITEIBHOCTH, CHCTEMBl 3HAYUMBIX
COLIMAJIbHBIX U MEXJIMYHOCTHBIX OTHOIIEHHH, IICHHOCTHO-CMBICIOBBIX YCTaHOBOK, OTPa’KAIOIINX
JUYHOCTHBIE M TPAXKIAHCKUE T[O3ULHMU B JESATEIBHOCTH, COLMAIbHbIE KOMIIETEHIUH,
IIPABOCO3HAHUE, CHOCOOHOCTh CTAaBUTh LIEJIM U CTPOUTH >KU3HEHHBIC IUIaHBI, CIIOCOOHOCTH K
OCO3HAHUIO POCCUMCKON UIICHTHYHOCTH B IIOJUKYJIBTYPHOM COLIMYME;

MeTAaNpeAMeTHbIM, BKJIIOYAIOUIMM OCBOCHHbIE OOYYalOIIMMUCS MEXIpPEAMETHBIE
MOHATUSI M yHHUBEpPCAIbHblE  yueOHbIE JEHCTBUS  (PEryJsiTUBHBIE, I103HABATEJIbHbIC,
KOMMYHHUKATHBHbBIE), CIOCOOHOCTh MX HCIOJIb30BaHUS B Yy4eOHOH, IO3HaBaTeNbHOW U
COLIMAJIbHOW IPAKTUKE, CaMOCTOSITEIbHOCTh IUIAHUPOBAHUS M OCYILIECTBJICHUS Y4eOHOM
JeSTeIbHOCTH W OpraHu3alMd y4eOHOro COTpPYAHHMYECTBAa C IeJaroraMM MU CBEpCTHHKAMH,
[IOCTPOCHUE UH/AMBUIyaJIbHOM 00pa30BaTEIbHON TPAEKTOPHH;

NpeAMeTHBIM, BKJIIOYAIOIUM OCBOECHHBIE O0YYalOIIMMUCS B XOA€ M3y4eHHUs y4eOHOro
npeaMeTa YMEHUsl crenu(uyecKue sl JaHHOW MPEeIMETHOW 00JIacTH, BUIBI JCSTEIBHOCTH IO
[IOJly4YEeHHI0O HOBOIO 3HAaHUSA B paMKax YydeOHOro mpeaMera, ero IMpeodOpa3oBaHUI0 U
NPUMEHEHUIO B  y4yeOHBIX, YUE€OHO-IIPOEKTHBIX U  COLUAJIbHO-NPOCKTHBIX CUTYalMsIX,
(¢opMHpOBaHHE HAYYHOI'O THUIA MBIIUICHUS, HAYYHBIX HPEJICTABICHUNA O KJIIOUEBBIX TEOPUSX,
TUNAX W BHUJAX OTHOLICHUH, BJIaJICHME HAyYHOW TEPMHUHOJOTMEH, KIIOYEBBIMU IOHATHUAMU,
METOJIaMU U NIpUEMaMH.

JInuHOCTHBIE pe3y/JbTaThl OCBOEHUSI OCHOBHOWH 00pa3oBaTe/IbHONl TNPOrpaMMbl
OCHOBHOI'O 0011er0 00pa30BaHMA OTPAXKAOT:

- BOCIIUTAHUE POCCUNCKOM I'pa)KAaHCKOW MIEHTUYHOCTH: MAaTPUOTU3MA, yBakeHUs K OTeuecTBy,
MPOLLJIOE M HACTOSAIIEe MHOTOHAI[MOHAIBHOIO Hapoaa Poccuu; oco3HaHME CBOEH ITHUYECKOMN
MIPUHAJUIEKHOCTH, 3HAHUE HCTOPHUH, S3bIKAa, KYJIBTYpbl CBOErO0 HapoJa, CBOEro Kpas, OCHOB
KyJIbTYPHOTO Hacjlequsi HaponoB PoccuMm M 4enoBe4ecTBa; YCBOECHHE TI'yMaHUCTHUYECKHX,
JEMOKPAaTUYECKUX U TPAJULMOHHBIX LIEHHOCTEH MHOTOHALMOHAIBHOTO POCCUNCKOIO OOIIECTBA;
BOCIIMTaHME YyBCTBAa OTBETCTBEHHOCTH U Jj0Jra nepel PonnHoi;

- (¢opMHpOBaHME OTBETCTBEHHOI'O OTHOIIEHHWS K YYEHHIO, TOTOBHOCTH U CIOCOOHOCTH
o0yJaromuxcss K CaMOpa3BUTHIO MU caMOOOpa30BaHHI0O Ha OCHOBE MOTHBAIMM K OOYYEHHIO U
MMO3HAHUIO, OCO3HAHHOMY BBIOOPY M IOCTPOEHHUIO NajbHeHIel MHAMBUAYAJIbHON TpaeKTOpUU
oOpa3oBaHMs Ha 0a3e OPUEHTHPOBKH B MHpe Mpodeccuil 1 mpodecCHOHATBHBIX MPEANOYTEHUH,
Ha OCHOBE ()OPMUPOBAHUSI YBAKUTEIBHOTO OTHOIICHUS K TPYAY;

- (opMupoBaHHE IEIIOCTHOTO MHMPOBO33PEHHSI, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
pa3BUTHS HAyKM UM OOILIECTBEHHOW MPAKTUKH, YYUTHIBAIOIIETO COLHUAIbHOE, KYJIbTYPHOE,
A3BIKOBOE, TyXOBHOE MHOT000pa3ne COBPEMEHHOI'0 MHpa;

- (hopmHpoBaHNE OCO3HAHHOTO, YBAKUTEIBHOIO U JT0OPOKETATENLHOTO OTHOLLEHUS K APYroMy
4eJI0OBEKY, €0 MHEHHUIO, MUPOBO33PEHMIO, KYJIBTYpE, fA3BIKY, BEpE, I'Pa)KIaHCKOW IO3ULUH, K
HUCTOPHH, KYJIbTYpE, PEIUTHH, TPAAMIMAM, SI3bIKaM, LEHHOCTSAM HapoJoB Poccum M HaponoB
MHUpa; TOTOBHOCTH U CHOCOOHOCTH BECTH JHAJOr C JPYTMMHU JIIOJBMH M JOCTUTaThb B HEM
B3aMMOIIOHUMAaHMS;

- OCBOCHME COLMAIBHBIX HOpPM, TNpaBHJ MOBEACHMS, posied U (HOpM COLMAIBHOW >XU3HU B
rpynmnax 1 cooOuiecTBax, BKJIOYas B3pOCible U COLUaIbHbIE COOOIECTBA; yYacTHE B IIKOJIBHOM
CaMOYIIpaBJICHUH M OOIIECTBEHHON XH3HH B IpelesiaX BO3PACTHBIX KOMIIETCHIHUH C Y4ETOM
PETMOHAIBHBIX, STHOKYJIBTYPHBIX, COLUAIBHBIX U YKOHOMHUYECKUX OCOOEHHOCTEH;



- pa3BUTHE MOPAJIHHOTO CO3HAHUS U KOMIIETEHTHOCTH B PEIICHWH MOpPAJIbHBIX MpoOiIeM Ha

OCHOBE JIMYHOCTHOIO BbIOOpa, (OpMHUpOBaHME HPABCTBEHHBIX YYBCTB M HPAaBCTBEHHOI'O

MOBEJICHHSI, OCO3HAHHOTO M OTBETCTBEHHOT'O OTHOIICHHUSI K COOCTBEHHBIM ITOCTYIIKaM;

- (hopMupoBaHME KOMMYHHMKAaTHMBHOM KOMIIETEHTHOCTH B OOLIEHMHM M COTPYIHUYECTBE CO

CBEpCTHMKAMHM, JI€ThbMM CTapIlero M MJIAJALIEro BO3pacTa, B3pPOCIBIMM B  IpoLEecce

o0pa3zoBaTeNbHON, OOLIECTBEHHO MOJIE3HOH, ydeOHO-NCCIIe0BATENBCKOM, TBOPUYECKON B APYTHX

BUJIOB JIEATEIILHOCTH;

- (QopmupoBaHUE IEHHOCTH 3J0POBOTO M 0€30MacHOTO 00pa3za JKHU3HH; YCBOCHHE IPABUI

UHAUBUYAIBHOTO M KOJUIEKTUBHOIO O€30MAacCHOro IOBEAEHUS B YpPE3BbIYANHBIX CHUTYyaLUsX,

YTPOXKAIOUIUX XKU3HU U 310pPOBBIO JIIOJIEH, IPaBUJI IOBEJEHMS Ha TPAHCIIOPTE U HA JOPOrax;

- (popMHpOBaHUE OCHOB SKOJIOIMYECKOM KYIbTYpbl COOTBETCTBYIOLIEH COBPEMEHHOMY YPOBHIO

HKOJIOTUYECKOTO MBIIIICHHS, Pa3BUTHE ONBITA KOJOTMYECKH OPHEHTUPOBAHHOH peIeKCHBHO-

OLIEHOYHOM U IPAaKTUYECKOH 1eATEIIbHOCTH B )KU3HEHHBIX CUTYalUAX;

- OCO3HaHWE 3HAYCHHS CEMbH B JKM3HU YEJIOBEKAa W OOIIECTBA, MPUHITHE IIEHHOCTH CEMEWHOM

KHU3HH, YBAKUTEIbHOE U 3200TIMBOE OTHOILIEHHE K YJI€HaM CBOEH ceMbH;

- Ppa3BUTHE ACTETUYECKOTO CO3HAHHUS 4YEpe3 OCBOECHUE XY/I0’KECTBEHHOI'O HAacjenus Hapo/0B

Poccun 1 Mupa, TBOpUYECKOH A€ATEIIbHOCTH ICTETHUECKOr0 XapaKTepa;

- (opMHUpOBaHHME OCHOB IIPABOCO3HAHUS JMJISI COOTHECEHHSI COOCTBEHHOTO TOBEICHHS U

IIOCTYIIKOB JAPYIMX JIIOJ€H C HPAaBCTBEHHBIMH IIEHHOCTSMH M HOpMaMmM IIOBEJEHHUS,

YCTAaHOBJICHHBIMU  3aKOHOJaTenbcTBOM  Poccuiickoit ~ ®denepaumu,  yOeKIEHHOCTH B

HEOO0XOAMMOCTH 3alllMIIATh MPABONOPSAIOK IPAaBOBBIMH CIIOCOOAMU M CPEICTBAMHU, YMEHMH

pealin30BbIBaTh OCHOBHBIE COLIMAIbHBIE POJIM B IIPEJIENAX CBOEH J1€eCIIOCOOHOCTH.
MertanpeameTHble pe3yJbTaThl 0OCBOEHHSI OCHOBHON 00pa3oBaTe/ibHOH POrPaMMBbl

OCHOBHOI'0 00111er0 00pa30BaAHUA OTPAKAIOT:

- YMEHHE CaMOCTOSITEJIbHO ONPENENSITh LEIH CBOEr0 00Y4YeHUsI, CTaBUTh U (OPMYIUPOBATH JJIS

ce0s1 HOBbIE 3aJ]auu B yueOe U MO3HaBaTEeNbHOU JEATENIbHOCTH, Pa3BUBATh MOTHBBI U MHTEPECHI

CBOEH MM03HABATEIbHON JESATENbHOCTH;

- yMEHHE CaMOCTOSATENIbHO IUIAaHUPOBAaTh MYTH JOCTHXKEHHs 1ieJeid, B TOM 4YHCIe

albTepHaTUBHBIE, OCO3HAHHO BBIOMpATh HanOoisiee 3(PPEeKTUBHBIE CLIOCOOBI pEICHUs Y4EOHBIX

Y TI03HABaTeNbHBIX 33/1a4;

- yMEHHE COOTHOCHUTh CBOM JCWCTBUS C IUIAHUPYEMBIMH pe3yJbTaTaMH, OCYIIECTBIAThH

KOHTPOJb CBOEH JAESITETbHOCTH B IPOLECCE IOCTUKEHHS pe3yabTaTa, ONPEAENsTh CIOCOOBI

JeWCTBUI B paMKax IMpeJUI0KEHHBIX YCIOBUH U TpeOOBaHUI, KOPPEKTHUPOBATh CBOMU JIEHCTBUS B

COOTBETCTBUU C U3MEHSIOLIEHCS CUTYyaLUEH;

- YMEHHE OLIEHUBATh MPABUIBHOCTH BBHIMOJIHEHUS Y4eOHOH 3a/1aun, COOCTBEHHBIE BO3MOKHOCTH

€€ pellIeHus;

- BJIaJICHME OCHOBAMHU CAMOKOHTPOJS, CAMOOLEHKH, MPUHATUS PELIEHUN U OCYILECTBICHUS

OCO3HAHHOTO BBIOOpPA B YUeOHOM U MMO3HABATEIbHOM JEATEIIbHOCTH;

- yMEHHE ONpeleNaTh MOHITHUS, CO3/4aBaTb OOOOIIEHUs, YCTaHABIWMBAaTh AaHaJIOTHUH,

KJ1accu(UIUpPOBaTh, CAMOCTOSITENIbHO BBIOMpPATh OCHOBAHMS M KPUTEPUHU U KilaccH]UKaluy,

YCTaHABIIMBATh  IMPUYUHHO-CJIEJACTBEHHbIE CBSI3U, CTPOUTH JIOTUYECKOE  PpaCCyXKICHHE,

YMO3aKJII0ueHUE (MHAYKTUBHOE, ISAYKTUBHOE U [0 aHAJIIOTUH) U JIeNIaTh BHIBOJIBI;

- YMEHHE CcO3/aBaTh, IPUMEHATh M NPe0oOPa30BbIBATh 3HAKU U CHUMBOJIbI, MOJIEITH U CXEMBI IS

peleHus yueOHbIX U MO3HABATEIbHBIX 3a/1a4;

- CMBICIIOBOE UTEHHUE;

- YMEHHUE OpPraHU30BBIBATH YU€OHOE COTPYAHUYECTBO U COBMECTHYIO JEATEIBHOCTD C YUUTEIEM

U CBEPCTHHKaMH; paboTaTh HWHIMBUAYAJbHO M B TPYIIe: HAXOAWUTh OOIIee pelieHne |

paspemiatb KOH(IMKTBI Ha OCHOBE COIJIACOBAHMS TMO3UIMA M ydyeTa  HHTEPECOB;

(bopMynMpOBaTh, APTYMEHTUPOBATh U OTCTAUBATH CBOC MHEHHUE;



- YMEHME OCO3HAaHHO MHCIIOJIb30BaTh pEUYEBBIE CPEACTBA B COOTBETCTBMM C 3aJadel
KOMMYHHUKAIMKM Ul BBIPDAKCHHUsI CBOMX YYBCTB, MBICICH W MOTPEOHOCTEH; IUIAHUPOBAHUSA U
perysillui CBOEH IEATEIbHOCTH; BIIAJICHUE YCTHOM M INHUCBMEHHOM PEYbIO, MOHOJIOIMYECKOM
KOHTEKCTHOM PEYbl0; Pa3BUTHE MOTHBALMU K OBJIAJICHUIO KYJIbTYPOW AKTUBHOTO IOJIb30BAHHUS
CJIOBapsIMHM U JPYTMMHU [TIOMCKOBBIMU CUCTEMAMHU;

- (opMHpOBaHUE U pa3BUTHE KOMIIETEHTHOCTH B OOJACTH HCIOJIb30BaHUS HH(DOPMAIMOHHO-
KOMMYHHUKAITMOHHBIX TexHoyiorui (nanee MKT — komneTeHun);

- (opMupoBanme u pa3BUTHE DSKOJIOTMYECKOTO MBILIUICHUS, YMEHHE IPHMEHSATh €ro B
[I03HABATEIbHOM, ~KOMMYHUKAaTUBHOW, COLMAIBHOW IpakTHKe M  HpodecCHOHATBHON
OpHUEHTAIUH.

BbINyCKHHUK HAYYMTCS:

- XapaKkTepHU30BaTh OCHOBHBIEC METO bl IO3HAHMSI: HA0JII0/IEHUE, U3MEPEHUE, IKCIIEPUMEHT;

- CBOWCTBA TBEP/BIX, KHUJIKUX, Fa3000pa3HbIX BEIECTB, BBIACIASA X CYLLIECTBEHHbIE IPU3HAKY;

- pacKpblBaTh CMBICI OCHOBHBIX XMMMUECKHUX TMOHSATUH «aTOM», «MOJIEKYJa», «XUMUYECKUI
AJIEMEHT», <IIPOCTOE BEIIECTBO», «CJIOXKHOE BEIIECTBO», «BAJIEHTHOCTHY, «XUMHUYECKas
peaKIus», UCHOJb3Yys 3HAKOBYIO CUCTEMY XUMHUU;

- pacKpbIBaTh CMBICI 3aKOHOB COXPAHEHMsSI MAacChl BELIECTB, IOCTOSHCTBA COCTaBa, aTOMHO-
MOJIEKYJISIPHOM T€OpHH;

- pa3IM4aTh XUMHYECKHE U (PU3HUECKHE STBICHUS;

- Ha3bIBaTh XUMUYECKHE 3JICMEHTHI;

- OTIPENIENSITh COCTAB BEIIECTB 10 UX (hopMyiam;

- BJICHTHOCTh aTOMA 3JIEMEHTA B COEJJMHEHUAX;

- OIPEIENATh TUIl XUMUYECKUX pEaKLnii;

- Ha3bIBaTh [IPU3HAKHU U YCIOBUS MPOTEKAHNUS XUMUYECKUX PEAKIIHIA;

- BBISABJIATH IPU3HAKHU, CBUIETEIbCTBYIOLINE O IPOTEKAHUU XUMUYECKOM peaKiuu npu
BBIMOJIHEHUN XUMUYECKOT'O OIBITA;

- COCTaBIISATH (hOPMYJIBI OMHAPHBIX COCTUHEHUI;

- COCTaBJIATh YPABHEHUS XMMUYECKUX PEAKIIUA;

- OO0 aTh MpaBuIia 6€301acHON paboThI MPU MPOBEAECHUH OTIBITOB;

- IOJIb30BATHCS JTA0OPATOPHBIM 0O0PYIOBAaHUEM M TIOCYI0M;

- BBIYUCIISITE OTHOCUTENBHYIO MOJIEKYJISIPHYIO U MOJISIPHYIO MacChl BEILIECTB;

- BBIYUCIIATH MAaCCOBYIO JIOJIFO XUMHUYECKOTO 3JIEMEHTA 110 (hOpMYyJie COCTMHEHUS;

- BBIUHCIATH KOJIMYECTBO, OOBEM WIJIM Maccy BellecTBa MO KOJUYECTBY, 00beMy, Macce
peareHToB WM IPOAYKTOB PEaKIINH;

- XapakTepu3oBaTh (U3NYECKHE U XMMHUECKHE CBOMCTBA MPOCTHIX BEIIECTB: KUCIOPOJA U
BOJIOPOJ1a;

- [10JIy4aTh, COOMPATh KUCIOPOA U BOJOPO/L;

- pacro3HaBaTh ONBITHBIM ITyTeM Ia3000pa3HbIe BEIIECTBA: KUCIOPO/I, BOIOPOL;

- PacKpBIBaTh CMBICI 3aKOHA ABOTAIPO;

- pacKpbIBaTh CMBICII MOHATUHN «TEII0BOM A (HEKT peakliumn», «MOJSPHBINA 00bEM»;

- XapaKkTepu30BaTh (HU3NUYECKHE U XUMUYECKHE CBOMCTBA BOJIBI;

- pacKpbIBaTh CMBICII TIOHSATHUS «PACTBOPY;

- BBIYHCIISATH MAaCCOBYIO JIOJIFO PACTBOPEHHOTI'O BEILIECTBA B PACTBOPE;

- IPUTOTOBIIATH PACTBOPHI C OIIPENEIEHHON MacCOBOM JJ0JIEl paCTBOPEHHOTO BEILIECTBA;

- Ha3bIBaTh COEIMHEHNUS U3YUEHHBIX KJIACCOB HEOPTAHUUYECKUX BEIIECTB;

- XapakTepHu30BaTh (PU3NYECKHE U XMMHUYECKHE CBOICTBA OCHOBHBIX KJIACCOB HEOPTaHMYECKHX
BEILIECTB: OKCHUI0B, KHUCJIOT, OCHOBAaHMH, COJICH;

- ONIpENIeNIATh IPUHAAJIEKHOCTD BEILECTB K ONPEIEICHHOMY KJ1acCy COeAMHEHUI];

4



- COCTaBIIATH (POPMYJIIbI HEOPTAaHUYECKUX COETMHEHUI N3YUEHHBIX KJIacCOB;

- TNPOBOAUTH ONBITHI, NOATBEPKIAIOIINE XWMHUYECKHE CBONCTBA HW3YYEHHBIX KJIACCOB
HEOPraHUYECKUX BEIIECTB;

- pacro3HaBaTh ONBITHBIM MYTEM PACTBOPHI KUCIOT M IIEIOYEH M0 U3MEHEHUIO OKPACKHU
WHJUKATOPa;

- XapaKTepu30BaTh B3AUMOCBSI3b MEXIY KJIIaCCAMU HEOPTaHUYECKUX COCTMHEHU;

- packpsiBaTh cMbicia [lepuoandeckoro 3akona JI.1. Menneneena;

- OOBSICHATH (PU3NYECKUN CMBICII aTOMHOTO (HOPSIKOBOTO) HOMEpa XMMHUYECKOIO 3JIEMEHTa,
HOMEPOB I'PYIIbI U Nieproa B nepuoaudeckoi cucreme .M. Menneneena;

- OOBSCHATH 3aKOHOMEPHOCTH M3MEHEHHUSI CTPOCHHUSI aTOMOB, CBOMCTB 3JIEMEHTOB B Ipeleiax
MaJIbIX [IEPUOJIOB U IVIABHBIX NOATPYIIIL;

- XapaKTepu30BaTh XUMHYECKHUE 3JIEMEHTHI (OT BOAOPOAA JI0 KaJbIMs) HA OCHOBE UX MOJIOKEHUS
B niepuoauueckoi cucreme /.M. MeHeneeBa 1 0COOEHHOCTEH CTPOEHHUS X aTOMOB;

- COCTaBIISITh CXEMbl CTpoeHUs: aToMOB mepBbix 20 3meMeHToB nepuoanydeckoit cuctemsl [.1.
Menneneena;

- PaCKpbIBaTh CMBICII IOHATUN: «XUMUYECKAS CBA3BY, «IJICKTPOOTPUIIATEIILHOCTDY;

- XapaKTepHu30BaTh 3aBUCUMOCTh (PU3NYECKUX CBOMCTB BEIIECTB OT THUIIA KPUCTAIUTHUECKON
peIIeTKY;

- OIIPE/EIIATh BUJI XUMUYECKOM CBS3U B HEOPTaHUYECKUX COCIUHEHHUSIX;

- M300pakaTh CXEMbI CTPOCHHUS MOJICKYJI BEIIECTB, OOpPa30BAaHHBIX pa3HBIMH BHUJIAMH
XUMHUYECKUX CBS3EH;

- PACKpBIBATh CMBICH MOHSATUN «HOHY, «KAaTHOH», KAHUOHY, «IJIEKTPOIUTH», «HEIJIEKTPOIUTHI»,
«BJIEKTPOJIMTUYECKAS AUCCOLUALIMSY, KOKUCITUTENbY, «CTENIEHb OKUCIECHUS» «BOCCTAHOBUTEIbY,
«OKHCIIEHUE», «BOCCTAHOBIICHUEY;

- OIIPEEIIATh CTEIEHb OKUCIEHUS aTOMA 3JIEMEHTA B COCIMHEHUH;

- PacKpbIBaTh CMBICI TEOPHUH IEKTPOJUTUUECKON TUCCOLUALINN;

- COCTaBJIATh YPABHEHUS dJIEKTPOJIMTHYECKON AUCCOLMALIMY KUCIIOT, IIEJI0YEH, COIEH;

- OOBACHATH CYHIHOCTH MPOIlecca AMEKTPOIUTUYECKON TUCCOLUALIMU U PEeaKIIUi HOHHOTO
oOMeHa;

- COCTaBIIATh MOJHBIC U COKPAIIICHHBIC HOHHBIEC YPABHEHUSI PEAKI[H 0OMEHa;

- OTIPEACIIATh BO3MOXKHOCTh MPOTEKAHUS PEAKIIUii HOHHOTO 0OMEHa;

- MPOBOAUTH PEAKIUH, OITBEPKAAIOIINE KAYECTBEHHBIN COCTaB PA3JIMYHbBIX BEIIECTB;
OTIPEIEIATh OKUCITUTEh K BOCCTAHOBUTEIID;

- COCTaBJISITh YPABHEHUS OKUCIUTEIbHO-BOCCTAHOBUTENIbHBIX PEAKIIHIA;

- Ha3bIBaTh (PAKTOPHI, BIUSIONIME HA CKOPOCTh XUMHUYECKON PEaKINU;

- KJIACCU(UIMPOBATh XMMUYECKHE PEAKIIUHU TI0 Pa3TUYHBIM MTPU3HAKAM;

- XapaKTepHU30BaTh B3aMMOCBA3b MEX]1y COCTABOM, CTPOCHHEM U CBOMCTBAMU HEMETAJIOB;

- TIPOBOJIUTH OIBITHI MO MOTYYEHUIO, COOUPAHUIO U N3YUECHUIO XUMHUYECKUX CBOWCTB
ra3000pa3HbIX BEIIECTB: YTIEKUCIOro ra3a, aMMHaKa;

- pacro3HaBaTh OMBITHBIM ITyTeM Tra3000pa3HbIC BEIIECTBA: YIJICKUCIIBIN Ta3 1 aMMHUaK;

- XapaKTepHU30BaTh B3aUMOCBS3b MEX/1y COCTABOM, CTPOCHHEM U CBOMCTBAMH METAJIJIOB;

- Ha3bIBaTh OPTraHWYECKHE BEIIECTBA MO WX (popmyse: MeTaH, dTaH, STUIEH, METaHOJ, dTaHOJI,
[JIMIEPUH, YKCYCHash KHMCJIOTa, AMHUHOYKCYCHas KHUCJIOTa, CTE€apUHOBas KHUCIOTa, OJEHMHOBAs
KHCIIOTa, TIII0K034;

- OIIEHUBATh BIUSHUE XUMUYCCKOTO 3arPs3HEHMS OKPYKAIOIICH Cpe/ibl Ha OPraHN3M YEJIOBEKa;

- TPaMOTHO 00paIaThCsl ¢ BEMIECTBAMHU B IIOBCETHEBHOM KU3HU;

- ONpPEACNATh BO3MOXKHOCTh MPOTEKAHUS PEAKIINH HEKOTOPHIX MPEIACTABUTENCH OpPraHMYeCKHX
BEILIECTB C KUCIOPOJOM, BOJOPOJOM, METAJIIIAMHU, OCHOBAHUSIMU, TaJIOT€HAMH.

BLIHYCKHI/IK MOJYYMUT BO3MOKHOCTD HAYIUTHCH:
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- BBIIBUTATb U MPOBCPATH SKCIICPUMCHTAJIBHO TUIIOTC3bI O XUMHWYCCKUX CBOHCTBax BCIICCTB Ha
OCHOBE X COCTaBa U CTPOCHUS, HX CIIOCOOHOCTH BCTYIATh B XUMHUECKUE PEAKIUH, O XapaKTepe
U NPOAYKTAX Pa3JIMYHbIX XUMUUYECKUX PEaKLHUN;

- XapaKTepH30BaTh BEIIECTBA MO COCTABY, CTPOCHUIO U CBOWCTBaM, yCTaHABIUBATh MPUYUHHO-
CJICZICTBEHHBIC CBSI3U MEX/Ty IaHHBIMH XapaKTEPUCTUKAMH BEIICCTBA;

- COCTaBJAATb MOJICKYJIAPHBIC W IIOJIHBIC MOHHBIC YPABHCHUSA IO COKPAIICHHBIM MOHHBIM
YpaBHEHHSIM;

- IPOrHO3HUPOBATH CIIOCOOHOCTH BCIICCTBA IMMPOABJIATH OKHCIIMTCIBHBIC NI BOCCTAHOBUTCIILHBIC
CBOWCTBA C YYETOM CTEIICHEW OKUCIICHHS AJIEMEHTOB, BXOJIAIINX B €T0 COCTAB;

- COCTaBJISITb YpPaBHCHUA peaKHHﬁ, COOTBCTCTBYIOIIUX IMOCICAOBATCIBbHOCTH HpeBpaH.[eHI/Iﬁ
HEOPTraHUYECKUX BEIIECTB PA3INYHBIX KIIACCOB;

- BBIIBUT'AaTh U MPOBEPATH SKCIICPUMCHTAJILHO T'MITOTE3bI O PC3YyJIbTaTax BOBZ[CI\;ICTBI/ISI Pa3JInIHBIX
(hakTOpPOB HAa UBMEHEHHE CKOPOCTH XUMHUECKOW PEaKIIny;

- HCIOJIB30BaTh MPUOOPETECHHBIC 3HAHUS JJIs1 SKOJIOTUYECKA TPAMOTHOTO MTOBEJICHHS B
OKpYJKaroIien cpeje;

- WCIIOJIb30BaTh MPHOOPETEHHBIC KIIOYCBBIC KOMIICTCHIIMM TPU BBIIIOJHCHUU IPOEKTOB U
y4eOHO-HCCIIEIOBATENbCKUX — 337a4 10 HW3YYCHHIO CBOKMCTB, CHOCOOOB TIONYYEHUS U
pacro3HaBaHUs BEIICCTB;

- 00BEKTUBHO OLCHHUBATH I/IH(bOpMaHI/IIO 0 BCUICCTBAX U XUMHUYCCKHUX MPOLECCAX;

KPUTUYECKH OTHOCHTHCS K IICEBJIOHAYYHOH WH(MOpPMAIUKA, HEJOOPOCOBECTHOH pEKIaMe B
Cpe/CcTBaX MacCOBOM MH(pOPMAIIHH;

- OCO3HaBaTh 3HAYCHHE TCOPETUYECKHUX 3HAHWH 10 XMMHUHU Il MPAKTUYECKON JEATEIbHOCTU
YeJI0BEKa;

- Co3gaBaTb MOACIIM M CXEMbI JIs1 PCIICHHA y‘-Ie6HI)IX 1 IIO3HABAaTCIIbHBIX 3aJa4d, IIOHHUMAaTb
HEOO0XOUMOCTh COOJIFOJICHHSI PEANTMCAHNN, TIPEIaraeMbIX B HHCTPYKIUSX 10 MCIIOJIb30BAHHIO
JIEKapCTB, CPEJICTB OBITOBOM XUMHHU U JP.

Pazpnen 1
Conep:xanue y4eOHOT0 nmpeaMera

B cucreme ectecTBeHHOHAayYHOrO 00pa3oBaHMs XMMUS KakK Y4eOHBIN MpeIMeT 3aHUMaeT
BAXHOE MECTO B IIO3HAHMM 3aKOHOB HPHUPOJbI, (OPMUPOBAHWM HAYYHOM KapTUHBI MHpa,
CO3JIaHMM OCHOBBI XMMMYECKHX 3HaHWMH, HEOOXOAMMBIX ISl MOBCEAHEBHOM HM3HM, HABBIKOB
3I0OPOBOTO M O€30IMacHOTO ISl YeIOBEKa M OKPYIKAroIIeH ero cpeasl o0pas3a KU3HHU, a TAaKKE B
BOCIIUTAaHUH YKOJIOTUYECKOH KYIbTYpHI.

YcenenrHocTh HN3YUCHUA XHWMHHU CBsA3aHa C OBJAACHHUEM XHUMHUUYCCKUM  A3BIKOM,
coOnrofieHueM TMpaBuil Ge30macHOM pabOThl MpPU BBHIMOJIHEHUHM XUMHUYECKOIO SKCIEPHUMEHTA,
OCO3HaHMEM MHOTOUHMCIIEHHBIX CBA3EH XMMUU C IPYTHMHU MpeAMETaMH IIKOJIBHOTO Kypca.

[Iporpamma BKIIO4aeT B ceOs OCHOBBI HEOPTaHWYECKOH W OPraHMYeCKOW XUMHUH.
I'maBHOW wpeell mporpammbl SIBISETCS CO3/aHME 0a30BOI0 KOMILUIEKCA OMOPHBIX 3HAHUM IO
XUMUH, BEIPAKEHHBIX B JOpME, COOTBETCTBYIOIICH BO3pPACTy OOYJAFOIIIHXCS.

B coxepxaHuum [aHHOTO Kypca MpPEACTaBICHBI OCHOBOMOJAraloIUe XUMHUYECKHUE
TEOPETUYECKHE 3HAHUS, BKIIOYAIOIINE U3YUYE€HUE COCTaBa U CTPOCHMS BELIECTB, 3aBUCUMOCTH MX
CBOWCTB OT CTPOCHWs, MPOTHO3UPOBAHHE CBOWCTB BEIIECTB, MCCIEIOBAHHE 3aKOHOMEPHOCTEU
XUMHAYECKHX TPEBpallleHud W TyTed YyNpaBieHHWs UMH B IEIIX MOJy4YeHHsS BELIECTB U
MaTepHaoB.



TeopeTnueckyro OCHOBY H3Y4YEHMs] HEOPraHMYECKOM XHMMHU COCTaBJISI€T AaTOMHO-
MoJekynsapHoe ydenue, [lepuonnueckuii 3akon .M. MenzaeneeBa ¢ KpaTKMMHU CBEICHUSMH O
CTPOCHUM aToMa, BHUAAX XUMHUYECKOH CBSA3M, 3aKOHOMEPHOCTSAX IHPOTEKAHUS XMMHMUYECKHUX
peaKkuuid.

B n3yuenun kypca 3HauuTEIbHAS POJIb OTBOJUTCS XUMUYECKOMY 3KCIIEPUMEHTY:

MPOBEICHUIO MPAKTUYECKUX U JIAOOPATOPHBIX padoT, OMMCAHUIO PE3YIIBTATOB YUEHHUECKOTO

AKCIIEPUMEHTA, COOIIOICHUIO HOPM U IIPAaBHJI O€301acHOM paboThl B XMMHUYECKO J1abopaTopuu.

Peanuzanust naHHOW mporpamMmbl B Tpolnecce OOy4YeHHS TIO3BOJIUT O0yYaromnuMCs

YCBOUTBH KJIFOUEBBIE XUMUYECKHE KOMIIETCHIIMH U ITIOHATH POJIb U 3HAUEHUE XUMHH CPEAU IPYTUX
HayK O IIpUpOJIE.

N3ydyenune mnpenmera «Xumus» B 4YacTu (OPMUPOBAHUA Yy OOYYAIOMIMXCS HAYyYHOTO
MHUPOBO33PEHUS, OCBOCHHs OOIICHAYYHBIX METOAOB (HAOIIOAECHME, M3MEPEHHE, YKCIEPUMEHT,
MOJIETTUPOBAHUE), OCBOCHHUS MPAKTHUECKOrO MPUMEHEHHs] Hay4YHBIX 3HAHUW OCHOBAHO Ha
MEXIPEIMETHBIX CBA3SIX ¢ npeameramu: «buonorusy, «I'eorpadus», «cropus»,
«Jluteparypa», «Marematuka», «OCHOBBI 0€30MaCHOCTH JKU3HENEATEIBHOCTH», «Pycckuit
A3BIKY, «DU3UKa», « IKOJIOTHUSN.

IlepBoHauya/ibHbIe XUMHYECKHE IOHATHS

IIpenmer xumuu. Tena u BemecTtBa. OCHOBHbIE METOABI IO3HAHUS: HAOIIOICHUE,
U3MEpeHue, 3KcrnepumMeHT. du3nueckrne U XUMHYECKHE SIBJIEHUsA. YHCThble BEIIeCTBAa U CMECH.
Crnioco6sl pazneneHusi cmeceir. Atom. Mosekyna. XUMUYECKUN 3JIEMEHT. 3HAKH XUMHYECKHX
anemeHTOB. IIpocThie M cnoxxHble BemiecTBa. BajneHTHOCTb. 3aKOH NOCTOSHCTBA COCTaBa
BemecTBa. Xumudeckue (opmynsl. Mumekcbl. OTHOcHUTENbHAsT aTOMHash W MOJEKYJspHas
Maccbl. MaccoBasg J0Js XMMHYECKOTO 3JEMEHTa B COEJAMHEHUHU. 3aKOH COXPAaHEHUs MaccChl
BemiecTB. XuMudeckue ypaBHeHusA. KosdduumeHTsl. VYCIoBHS M TpU3HAKH TPOTEKAHUS
XUMUYECKUX peakuuid. Mob — equHUIA KOJIMYECTBa BelecTsa. MoisgpHas macca.

Kucaopon. Bogopoa

Kucnopon — xumudeckuit simeMeHT M mpocTtoe BemiecTBO. O30H. CoctaB BoO3mqyXa.
dusnueckue U XUMUYECKHE CBOWCTBA Kuciopona. IlosydeHue W IpUMEHEHHE KHUCIOpOJa.
TeroBoi >¢dekt xumudeckux peakuuid. [loHaTne 00 3K30- U IHAOTEPMHUUYECKUX PEAKIIHSIX.
Bonopoa — XUMUYECKHN 3JIEMEHT U MPOCTOE BeleCTBO. PU3NUYECKUE U XUMUYECKUE CBOMCTBA
Bogopoaa. [lonydyenue Bomopona B naboparopuu. IlomydeHue Bogopoja B NMPOMBIIUIEHHOCTH.
[Tpumenenue Bogopoaa. 3akoH ABorajpo. MonspHbslii 00beM razoB. KauecTBeHHBIE peakluu Ha
razoo0OpasHble BelecTBa (KUCIopol, BoAopoa). OObEeMHbIE OTHOIIEHUS ra30B MPH XUMHUYECKUX
peakuusx.

Bopa. PactBopbl

Bogna B mpupozne. Kpyrosopor Boael B npupoze. @usndeckrue 1 XMMHUYECKHE CBOWCTBA
Boapl. PacTBOphl. PacTBOpuMOCTh BeniecTB B Boje. KoHuneHTpanus pactBopoB. MaccoBast noiis
PacTBOPEHHOI'O BELIECTBA B PACTBOPE.

OcCHOBHBIE KJ1aCChl HCOPTAHUYECKUX COeIMHECHU I

Oxcunpl.  Knaccuduxanms. Homenknatypa. @usuueckue CBOWCTBA  OKCHJIOB.
Xumuyeckue cBoiicTBa OkcuaoB. Ilomydenne u  npuMeHeHue OKCuIoB. (OCHOBaHMS.
Knaccudpukanus. Homenknarypa. @usndeckue cBoiictBa ocHoBaHui. IlomydeHne ocHOBaHUIA.
XuMHuYeckue CcBOWCTBa oOcHOBaHWU. Peakmus Heurpanmzammu. Kucnotel. Kmaccudukarmms.
Homenkiarypa. ®usnueckue cBoMcTBa KUCHOT. lloilydeHne W INpUMEHEHHME  KHUCIOT.
XHAMHYECKHE CBOMCTBA KUCIOT. MHaukaropsl. M3MeHeHne OKpacKH MHJIMKAaTOPOB B Pa3iIMUHBIX
cpenax. Comu. Knaccupukanus. Homenknatypa. ®@usnueckue cpoiictBa coneil. Ilomyuenue u
NPUMEHEHHUE COJIe. XUMHUYECKHE CBOMCTBa cosed. ['eHeTnueckas CBsI3b MEXIY Kilaccamu
HEOpraHudeckux coequHeHuit. [Ipobiema 6e30macHOro UCIIOIB30BAaHMS BEMIECTB U XUMUYECKUX



peaKkuuii B MOBCEAHEBHOW KU3HU. TOKCUYHBIE, TOPIOYME U B3PBIBOOIIACHBIEC BELIECTBA. bhITOBasA
XUMHUYECKas TPAaMOTHOCTb.

Crpoenue atoma. Ilepuoanyecknii 3aK0H M NMEePUOAUYECKAA CHCTEMAa XUMHUYECKUX
yemenTOB .. MeHaeneeBa

Crpoenue aroma: siapo, dHepreTudyeckuid ypoBeHb. CocTaB sifjpa aToma: MPOTOHBI,
HeuTponsl. M3orombl. Ilepuonnueckuii 3axkon J[.M. MenneneeBa. Ilepuonnueckas cucrema
xumuyeckux siemeHToB .M. MenneneeBa. ®Pu3NMYECKUH CMBICT aTOMHOTO (TOPSIKOBOTO)
HOMEpa XUMHYECKOIO »3JIEMEHTAa, HOMEpa TIpyHIbl U IepuoAa IMEePUOJUYECKOW CHUCTEMBI.
CtpoeHue »dHEpPreTHMYECKUX YypoBHEW aromoB rmepBbix 20 XHMHYECKHUX  JJIECMECHTOB
nepuoanueckoit cuctembl .M. MenpaeneeBa. 3aKOHOMEPHOCTH H3MEHEHHUS CBOWCTB aTOMOB
XUMHUYECKUX JJIEMEHTOB M UX COEAMHEHUN HA OCHOBE MOJIOKEHUS B MEPHOJIUYECKON CUCTEME
J.N. Menneneesa u ctpoenus aroma. 3Hauenue [lepuonnueckoro 3akona /[.11. Menaeneena.

CtpoeHue BemecTB. XUMUYeCKas CBA3b

DNEeKTPOOTPULIATETLHOCTh aTOMOB XMMHMUYECKHX 3JIEeMEHTOB. KoBajeHTHas XUMHUYECKas
CBsI3b: HemoJsipHast U moisipHas. [loHATHE O BOAOPOJHON CBSI3U U €€ BIUSHUU Ha (PU3NUYECKUE
CBOWCTBAa BEUIECTB Ha mpuMmepe BoAbl. MoHHas cBsI3b. Merammyeckass CBs3b. THIIBI
KPUCTAINIMYECKUX PEUIETOK (aTOMHAas, MOJEKYIpHas, UOHHAs, MeTajindeckas). 3aBUCHMOCTh
(U3HUYECKUX CBOWCTB BEUIECTB OT THUITA KPUCTAILIMYECKON PEIIETKH.

XuMHu4ecKue peakiuu

[lonsATHE O CKOPOCTM XHUMHMUYECKOM peakuuu. PakTopbl, BIUAIOIIAE HA CKOPOCTh
XuUMHA4YecKoi peakiuu. [loHsTHe o KaTanmu3atope. Kiaccmpukanmus XMMHYECKHX pPEaKUUH Mo
pa3IMYHBIM IpPU3HAKaM: YUCIY U COCTAaBY HUCXOAHBIX U IOJYYEHHBIX BELIECTB; W3MEHEHUIO
CTENeHEH OKHUCIICHUSI aTOMOB XMMHUYECKUX 3JIEMEHTOB; IMOTJIOMICHUIO WM BBIJCICHUIO YHEPTHUU.
DNeKTpoNuTHYECKas: JUCCOLMAIUsA. OJEKTPOIUTHl U HedNeKTponuTbl. Monbl. KaTuonsl u
aHMOHBL. Peakunu wWOHHOrO oOOMEHa. YCIOBUS NPOTEKAHUS peaKkluii HOHHOro OOMEHa.
DNEeKTpOoNUTHYECKass JHUCCOLMALUS KHCIOT, wenoued u  conel. CrTeneHb OKHUCICHUS.
OrmpesienieHHe CTETIEHH OKHUCJICHUS aTOMOB XHMHYECKHX DJJIEMEHTOB B  COCIUHECHHSIX.
Oxkucnurens. BocctanHoBuTenb. CyIIHOCTh OKUCIUTENBHO-BOCCTAHOBUTEIBHBIX PEAKIIMM.

Hemertauasl IV — VII rpynn u ux coeanHenus

[lonoxkeHne HEMETaIOB B NEPUOJMYECKOM CHCTEME XHUMHUYECKMX ayeMmeHtos .M.
Menpeneea. O0mue cBoiicTBa HeMeTa/uoB. ['amorensl: pU3NYECKUE U XUMHUYECKHUE CBOMCTBA.
CoenuHeHus TaJOTE€HOB: XJIOPOBOJOPOJ, XJOpPOBOAOpOIHas Kuciora u ee comu. Cepa:
¢dbusnueckue U xuMudeckue cBoiicTBa. CoeTUHEHUS Cephl: CePOBOAOPOJ, CYIb(OUIBI, OKCHUIBI
cepol. CepHasi, cepHUCTas W CEPOBOJOPOJHAS KHUCIOTHI M MX COJU. A30T: (U3HYECKHE U
xumuyeckue cporictBa. Ammuak. Conu ammoHus. OKCUIbl a30Ta. A30THasi KUCIOTa U €€ COJIU.
®dochop: pusznueckne u xummuueckue cpoictBa. Coemunenust gocdopa: okcun docehopa (V),
oprodochopHas KHCIOTa W €€ CONHU. YThepod: (U3NYeCKUe M XUMHYECKHE CBOMHCTBA.
Annorponus yriiepoaa: anMmas, rpadut, kapous, dymwiepensl. CoeTMHEHUS YyTiepoia: OKCHIIbI
yriepoza (1) u (1V), yronbHas kuciora u ee coyid. KpeMHuit 1 ero coeiuHEeHUSI.

MeTajibl 4 UX COeTMHEHUS

[lonoxkeHne MeTaIIIOB B NEPUOAUYECKOM CHCTEME XHMHMUYECKMX »3iieMeHToB J[.U.
MenneneeBa. Metaiuibl B mpupoje M obue crnocoObl ux mnonydeHus. Oomme ¢uznueckue
cBoiicTBa MerauioB. OOmMe XHUMHUYECKHE CBOWMCTBA META/UIOB: PEAKIMU C HEMETaIaMH,
KHUCJIOTaMH, COJIIMH. DJIEKTPOXMMUUYECKUH psij HanpshkeHud MertauioB. lllenouynsie Meramibl u
ux coeauHenusd. lllenouyHo3emenbHbIE METAIBI U UX COECIUHEHHS. ATOMUHUN. AMQPOTEPHOCTh
okcuga u ruapokcuna amomuHus. JKeneso. CoeaumHeHUs jkele3a U MX CBOMCTBA: OKCHU/IBI,
ruapokcubl U conu sxenesa (1w 111).

IlepBoHaya/ibHbIE CBeIeHUS 00 OPraHUYeCKHUX BellecTBax

[lepBoHavasibHBIE CBEICHHS O CTPOEHUN OPTaHUYECKUX BELIECTB. YTJIEBOJIOPObI: METaH,
3TaH, STHIEH. ICTOYHHUKYU yriIeBOIOPOAOB: MPUPOIAHBIHN Ta3, HE(Th, yroib.
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Kucnopoaconepxamue COSIUHEHUS: COUPTHI (METaHOJ], 3TaHOJ, TJHMLEPHH), KapOOHOBBIE
KHUCJIOTBI (YKCyCHasi KHCJIOTa, AMUHOYKCYCHAsi KUCIJIOTa, CTEApUHOBAs U OJEMHOBAs KHUCIIOTHI).
buomornveckn BakKHbIE BEIIECTBA: JKUPBI, TIJIOKO3a, O€nKu. XHMHYECKOE 3arps3HEeHue
OKPY>KAIOILEH CPEIbl U €r0 NOCIEACTBHS.

Tunsl pacyeTHbIX 32124:

Brruncienue MaccoBoii 1011 XUMHUECKOTO 3JIEMEHTA 110 (hopMyJsie COeTUHEHUSI.

YcraHoBneHue mpocTeiiiel GopMyIbl BEIIECTBA IO MACCOBBIM JOJSIM XHMHYECKHUX
JJIEMEHTOB.

BbruuciieHus: Mo XMMHYECKUM YPaBHEHHSIM KOJIMYECTBA, 00BbEMa, MacChl BELIECTBA I10
KOJINYECTBY, 00BEMY, MACCE PEAreHTOB WM MPOJTYKTOB PEaKIUH.

Pacuet maccoBoii 10511 paCTBOPEHHOT'O BELLIECTBA B PaCTBOPE.

IIpumepHbIe TeMbI IPAKTHYECKUX padoT:

JIaGoparopHoe 00opyaoBaHHe U IIpueMbl oOpatmeHus ¢ HuM. [IpaBuia 6e30macHoi
paboThI B XMMUYECKOH JJAOOPaTOPHUH.

OuucTKa 3arpsA3HEHHON IOBAPEHHOMN COJIU.

[TpusHaky npoTEKaHUs XUMUUYECKUX PEAKLIUM.

[TonyueHnne kuCIOpoaa U U3Y4EHUE ETO CBOMCTB.

[Tosryuenue Bogopoia U U3y4EHHUE €ro CBOMCTB.

IIpuroroBneHue pacTBOPOB C ONPEAEICHHON MacCOBOM J10JIEM PAaCTBOPEHHOI'O BELIECTBA.

Pemenne skcriepuMEHTANBHBIX 3a/1a4 110 TeMe «OCHOBHBIE KJIACCHI HEOPIraHUYECKHUX
COCIMHEHUI.

Peakiiun noHHOr0 OOMEHa.

KauecTBeHHbIE peakii Ha HOHBI B pacTBOPE.

[TosryueHne amMmmuaka 1 U3y4eHHUE €ro CBOMCTB.

Ilomy4enue yriekuciioro ra3a i u3y4eHue ero CBOMCTB.

Pemenue skcniepuMeHTanbHbIX 3a1a4 o teme «Hemeramnst 1V — VII rpynn u ux
COCIMHEHUI.

Pemenne 3kcriepuMeHTaNIbHBIX 331a4 110 TeMe «MeTasulbl ¥ UX COETUHEHUS.



Paznea |11. TemaTndeckoe niiaHupoBaHue ¢ yKa3aHHEM KOJIMYECTBA YaCOB,

OTBOJAUMBIX HA 0CBOEHHE KaKI0ii TeMbI

8KJIACC
Ne IIpumeuanue
Ne | n/m Koar- (Mcrmoib30BaHHE
n/n | B Tema ypoxa Bo o0opynoBanus Touxku
TEME Hacon pocra)
IlepBoHaya/IbHbIe XUMHYECKUE IOHATHS (2549)
1 1 [Tpenmer xumuu. Tena u BemecTsa. 1
OcHOBHbIE METO/IbI TO3HAHUS:
Ha0II0IeHUE, U3MEPECHHE, SKCIICPUMEHT.
2 2 | IlpakTrueckas pabora Nel. JlaboparopHoe 1 Hudposas nadboparopus
o0opyoBaHUE U MPUEMBI 0OpaIeHuUs C RELEON
HuM. [IpaBuna 6e3omacHoi pabOTHI B [udposoii gaTunk
XUMHUecKo# 1abopatopun. CTpoeHue TEMIIEpaTypbl
TJIAMEHH. CnupToBka
Caeua.
3 3 | Ou3nyecKue u XUMUIECKHE SIBICHUS 1
4 4 Yucrtele Bemectsa U cmecu. CriocoOnl 1
paszfeneHus cmecei
5 5 | IIpaktuueckas pabora Ne2. Ouncrka 1
3arpsi3HEHHON TOBApEHHOW COJH.
6 6 | Atom. Monekyna. 1
7 7 | XUMHYECKUH PIIEMEHT. 3HAKW XUMUISCKHUX 1
3JICMEHTOB
8 8 | IIpocThle U cI0XKHbIE BEIIECTBA. 1
9 9 | BajeHTHOCTh 1
10 | 10 | 3akOH MOCTOSTHCTBA COCTaBa BEIIECTBA. 1
11 | 11 | Xumuueckue popmynbl. MHAEKCHI. 1
12 | 12 | OtHOCHTEIbHASI AaTOMHAS M MOJICKYJISIpHAS 1
MAacChI
13 | 13 | MaccoBas 40751 XUMHUYECKOTO 3JIEMEHTA B 1
COCTUHEHHH.
14 | 14 | BeruncneHue MacCOBOM 10U XUMUYECKOTO 1
JJIeMEHTa 110 GOpPMYIIe COSTMHEHHS.
15 | 15 | YcranoBnenwme npocreiieid (opMyIbl 1
BEIIECTBA [0 MACCOBBIM JIOJISIM
XUMHUYECKHUX dJIEMEHTOB.
16 16 | MaccoBas 1011 XUMHYECKOTO DJIEMEHTA B 1
COCTUHEHUHT
17 | 17 | 3akoH coXpaHEHHUs MacChl BEIICCTB. 1 BEChl TEXHOXUMHUYECKHE
JIeMOHCTpalMOHHBIN SKCIIEPUMEHT. «3aKOH WJIY DJIEKTPOHHBIE; CBEYA;
COXpaHEHHUs MACChl BELIECTB) kos0a riockoaoHHas 250
MJT; JIOXKKA JUTSI COKUTAHUS
BEIIIECTB
18. | 18. | Xumuueckue ypaBHeHus. KoahuieHTsI. 2
19 | 19
20 | 20 | YcnoBus u pU3HAKH MIPOTEKAHUS 1

XUMHYECKUX PEAKIIUH.




21

21

[Tpaktuyeckas padota Ne3. Ilpuznaku
IIPOTEKAaHUS XMMUYECKHUX PEAKIIUN.

22

22

Moutb — equHUIIA KOJIMYECTBA BELIECTBA.
MousipHast Macca.

23

23

MousipHast macca.

24

24

Kontponbnas padora Nel o Teme
«[lepBoHauaNbHBIC XUMUYECKHIE TOHITHS

25

25

Brruucienust no XuMUYECKUM YpaBHEHUSIM
KOJINYeCTBa, 00beMa, MacChl BEIECTBA MO
KOJHMYECTBY, 00BbEMY, Macce peareHTOB WU
MIPOJYKTOB PEAKIUH.

Kucaopoa. Boxopoa (94)

26

Kucnopoa — XuMuU4eCcKuii 3JIEMEHT U
npocroe BemecTBo. O30H. CocTaB Bo3ayXa.

27

duznueckre U XMUMHYECKUE CBOIMCTBA
KHUCJIOpO/a.

28

w

[Tonyyenue u NpUMEHEHNUE KUCIOPOA.

29

[IpakTuueckas padota Ne4. [losyuenue
KHUCJIOPO/AA U U3yYEHHE €TO CBOMCTB.

30

Bogopon — xumuueckuii 31eMeHT U
npoctoe BemiecTBo. [lomyuenue Boiopoaa B
naboparopuu. [Tonyuenue Bogoposaa B
MPOMBIIIJICHHOCTH.

31

dusnvecKre ¥ XUMHUYECKHE CBOMCTBA
Bosopoaa. [IpuMeHeHue Bo1opo/a.
KauecTBeHHbBIE peakiny Ha ra3000pa3Hbie
BellecTBa (KUCIOPOI, BOJIOPO).

32

ITpakTrnyeckas padota Ne5. [Tonyuenue
BOZOPOJIa U U3YYEHHUE €r0 CBONCTB.

33

3akoH ABoraapo. MosspHbIif 00beM ra3os.
OOBemMHbIE OTHOILIEHHS Fa30B MPU
XUMHNYCCKUX PCAKIUAX.

34

Boruncnenus no XuMU4ecKuM ypaBHEHHUSIM
KOJINYECTBA, 00bEMa, MacChl BEIECTBA 1O
KOJINYECTBY, 00bEMY, Macce peareHTOB MU
IIPOJYKTOB PEAKIIMH.

Bonaa. PactBopsbl. (54)

35

Bona B mpupozne. Kpyrosopor Boas! B
npupojie. Puznueckre 1 XUMHUIECKUE
CBOMCTBA BOABI. [IeMOHCTpAIIMOHHBII
SKCIEPUMEHT .

«Pa3noxxeHne BOJbI JIEKTPUUECKUM
TOKOM).

npubop s  ONBITOB €
AIIEKTPUUECKUM TOKOM;
HCTOYHUK HOCTOSIHHOTO
TOKa: MPOOUpPKH — 2 MIT. ,
MIPOHYMEPOBAHHEIE;
JTYYMHKA; CIIMPTOBKA,
npoOKHU — 2 IIT, MAHIIET.

36

PactBopsl. PacTBOpHMOCTB BEIIECTB B BOJIE.
KonuenTpanus pactBopoB. MaccoBast 10114
PacTBOPEHHOIO BEILIECTBA B PACTBOPE.

37

Pacuer maccoBoii 1011 paCTBOPEHHOTO
BELIECTBA B pacTBOPE.
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38 4 | IIpakTuaeckas padota Ne6. [TpurorosieHue 1
PacTBOPOB C ONPEAECICHHON MacCOBOM
J0JIei paCTBOPEHHOT'O BEIIECTBA.
39 5 | KonTponbHas pabota Ne2 mo Teme 1
«Kucnopon. Bogopon. Boga».
OcHoOBHbBIE KJIACChI HEOPraHUYEeCKUX coennuenuii (174)
40 1 | Okcuapl. Kinaccuduxanus. Homenknarypa 1
41 2 dusnyeckue CBONCTBAa OKCUIIOB. 1
XHUMHUYECKUE CBOMCTBA OKCUIOB.
42 3 | [lonyueHue U MpUMEHEHHE OKCUIOB. 1
43 4 OcnoBanus. Knaccuduxarmusi. 1
Howmenxknarypa
44 5 | dusnueckue CBOWCTBAa OCHOBAHUI. 1
[Tonydyenue oCHOBaHUI.
45 6 | XuMuueckne CBONCTBA OCHOBAHHMIA. 1 udposas madboparopust
JIaGoparopHblil onbIT . «OCHOBAHHUS . RELEON
Peaknus HelTpanuzanun» [Tudposoii pH. mratus ¢
32KUMOM; TISITh
XMUMHAYECKHX cTakaHoB (25
MJT); IPOMBIBAJIKA.
46 7 | Kucnorel. Knaccudukanmus. 1
Homenkiarypa. ®usnyeckue CBOMCTBA
KHCIIOT.
47 8 | IlomyueHue v MPUMEHEHUE KUCIIOT. 1
48 9 | Xumudeckue CBOMCTBA KUCIIOT. Peakius 1
HEUTpaJIU3aLiH.
49 | 10 | Manukartopsl. U3MeHeHHE OKpaCKH 1
WHMKATOPOB B PA3IMYHBIX Cpeax.
50 | 11 | Comu. Knaccudukarus. Homenknatypa. 1
@u3nyecKue CBOMCTBA COJIEH.
51 | 12 | IlonydeHue u MPUMEHEHHE COJIEH. 1
52 | 13 | Xumudeckue CBOMCTBA COJEH. 1
53, | 14, | I'enerudeckas cBSI3b MEXKIY KJIaCCAMU 2
54 | 15 | HEOpraHMYECKUX COCTUHEHUH.
55 | 16 | Ilpaktuueckas padora Ne7. Pemenue 1 Hudposas madboparopust
AKCIEPUMEHTAIBHBIX 3a7a4 110 TEME RELEON
«OCHOBHBIE KJIACCHI HEOPTAHUUECKUX [Mudposoii pH. mrarus ¢
coeauHennin. «Onpenenenne pH 3aKUMOM; TISITh
PacTBOPOB KHCIIOT U HIETOUYEi» XHUMHUYECKHX CTakaHoB (25
MJT); IPOMBIBAJIKA.
56 | 17 | KonrponbHas pabota Ne3 o reme 1
«OCHOBHBIE KJIACCHI HEOPTAHUIECKUX
COCIMHEHUI.
Crtpoenue aToma. Ilepuognueckuii 3aK0OH U NePUOAUYECKAS
cucremMa xumuueckux 3jaemeHToB .. MenaeseeBa (54)
57 1 | Crpoenue aToma: 11p0o, SHEPTeTHUECKUI 1
ypoBenb. CocTas siipa aTomMa: MPOTOHEI,
HEUTpOHBI. M30TOMEI.
58 2 | llepuoamueckas cucreMa XUMHUYECKUX 1
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anemenToB JI.W. MenneneeBa. ®u3ndeckuit
CMBICJ aTOMHOTO (TIOPSIKOBOTO) HOMEpa
XAMHUYECKOI0 DJIEMEHTA, HOMEpa IPYIIILI U
Mepro/1a MEPUOIUUECKON CUCTEMBI.

59

w

[Tepuoanueckuii 3axon J[.1. Menneneena.

60

CrtpoeHue SHepreTUUeCKuX ypoBHEH
aToMOB NIepBBIX 20 XUMHUYECKHUX JIEMEHTOB
nepuonyeckoit cucrems [1.1.
Menpeneena.

61

3aKOHOMEPHOCTH U3MEHEHUSI CBOMCTB
aTOMOB XMMHMYECKHX 3JIEMEHTOB U UX
COCIMHCHMI Ha OCHOBE IIOJIOKCHHS B
nepuoanyeckoi cucreme J1.1. Menaeneera
Y CTPOCHHUSI aTOMa. 3HAUYCHHE
IIepunonnueckoro 3akona /1.1.
Menneneesa.

Crtpoenue BemecTB. XumMnuyeckas cBsi3b (44)

62

1

Honnag cBs3b.

63

2

DNEeKTPOOTPULATEIBHOCTh aTOMOB
XUMHUYECKHX 3j1eMeHTOB. KoBaneHTHas
XUMHYECKas CBSI3b: HEMOJSIPHASA U
nosisipHast. IlonsaTre o BOJOPOAHOMU CBSA3U U
ee BIMSHUM Ha (pU3HUYecKHe CBOMCTBA
BEILECTB HA IIPUMEPE BOJBI.

64

w

Meramnueckas CBA3b.

65

THUMBI KPUCTAIUIMUECKUX PEIIETOK
(aToMHas1, MOJIEKYJIIpHasi, HOHHaA,
MeTaJI4eckasi). 3aBUCUMOCTb (PU3HUYECKUX
CBOICTB BEIIECTB OT TUIA
KPHUCTAJUIMYECKOM pemeTkn. PrHaHCcoBas
I'PaMOTHOCTb. /[eMOHCTpalMOHHBIN
JKcnepuMeHT. «Temneparypa 1iaBiIeHus
BELIECTB C Pa3HbIMU TUIIAMHU
KPUCTAIINYECKUX PELICTOK)

[Mudposas naboparopus
RELEON

Hudposoit gaTunx
TeMIIepaTyphl IUIATHHOBBIH;
JATYUK TEMITEPATyphI
TepMONapHbIN

XuMmnueckue peakuuu (34)

66

Crenens okucienus. Onpeaenenue
CTEIEHN OKUCIIEHUS aTOMOB XUMHYECKUX
JJIEMEHTOB B COEINHEHUIX.

67

N

Oxucnurens. BoccTaHOBUTEND.

68

KonrtponsHas padora Ne4 o reme
«Ctpoenue atoma. [lepnoanueckuii 3akoH
J.N. MenneneeBa. CTpoeHUE BEIIECTBA»

IHoBTOpEHue (24)

69,
70

1,2

IToBTOpeHune
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IKJIACC

Ne Kou- IIpumeuyanue
Ne | m/m T (ucmoJsib30BaHHE
nn| B eMa ypoka Bo o0opynoBanusi Touku
TEME Hacos pocra)
Xumuyeckue peakunu(24)

1 1 | Crenenb okucienus. OKUCIUTENb. 1
Boccranosurens

2 2 | CymHOCTbh OKUCIUTENbHO-BOCCTAHOBUTEIBHBIX 1
peaKkuuid.

Kucaopona. Boxopoa (14)

3 1 | TertoBo# 3¢ (hexT XUMUYECKUX PeaKIHi. 1 [Mudposas
[TonsiTre 06 5K30- U SHAOTEPMHUUECKHUX naboparopus
peakuusx. JleMOHCTpalMOHHBINA SKCIIEPUMEHT. RELEON
«TemnoBoit 3¢ ekt pacTBOpeHHUsI BEIIECTB B [udposoit gatunk
BOJIE» TeMIIepaTypbl

TIJIATUHOBBIN
Xumuyeckue peakuuu (94)

4 1 | IloHsTHE O CKOPOCTH XUMHUYCCKOM PEAKIUH. 1 Hudposas
@DaKTOpBbI, BIUAIONINE HA CKOPOCTh XUMHUECKON nabopaTopus
peaknuu. [loHsaTue o karaauzarope. RELEON
JIeMOHCTpanMOHHBIN ONBIT. «M3ydeHne BIUsSHUS [udposoii gaTunk
pa3auYHbIX (PaKTOPOB TEeMIEPaTyphl
Ha CKOPOCTb PEaKIUN»» TUTATUHOBBIN

5 2 | Kimaccudukanusi XHMMAYECKHX PEaKIUii 1Mo 1
Pa3IUYHBIM NPU3HAKAM: YUCIY U COCTaBY
MCXO/IHBIX U MOJIyYEeHHBIX BEIECTB; U3MEHEHUIO
CTETEHeH OKUCIIEHUS] aTOMOB XUMUYECKHUX
AJIEMEHTOB; TIOTJIONIECHHUIO WJIH BBIIEIICHUIO
SHEPIHH.

6 3 DNEKTPOTUTHYECKAS TUCCOITHAIIHS. 1

7 4 | DneKTPOIUTHI M HEDIEKTPOIUTHL. MIOHBI. 1 [udposas
Karnons! 1 annonsl. JIJabopaTopHbIil OIBIT . naboparopus
«CunbHbIe U ClTa0ble AIEKTPOIUTHI RELEON

Hudposoit gaTunx
AJIEKTPONPOBOAHOCTH

8 5 DNEeKTPOIMTHYECKAsT TUCCOIHAITUS KUCIIOT, 1
LIEJI0YEN U CONeH.

9 6 Peakmun nonuoro ooMeHa 1

10 7 | YcnoBus npoTeKaHus peakiuii HOHHOTO 1
oOMeHa.

11 8 | Ilpaktuueckas padora Nel. Peakuuu noHHOTO 1 Hudponas
oOMeHa. nabopaTopus

RELEON
[Mudposoii gaTunk
AIIEKTPONPOBOAHOCTH

12 9 | KonrponbHas pabota Nel o teme 1

«XHMMHUYECKUE PEAKLIUI.
Hemeranaspl 1V — VII rpynn u ux coennneHus (264)
13 1 | IlonoxeHne HEMETAIIIIOB B IEPUOINYECKON 1

CHUCTEME XUMHUUYECKUX 3JieMeHTOB J[.1.




Meunneneesa. O01He CBOMCTBA HEMETAILIOB.

14 2 | Tanorensl: pU3HUYECKUE U XUMUIECKHE 1
CBOMCTBA.
15, | 3,4 | CoenuHEeHUS TaJIOTEHOB: XJIOPOBOIOPOI, 1
16 XJIOPOBOZOPOIHASI KUCJIOTA M €€ COJIH.
17 5 | Cepa: pusudeckue U XHMHUECKHUE CBOWCTBA. 1
18 6 | CoenuHeHus cepbl: CEPOBOIAOPO, CYIb(UIHI, 1
OKCH/IBI CEPBI.
19 7 | CepHucTas 1 cepoBOLOPOIAHASI KUCIOTHI U UX 1
COJIH.
20, | 8,9 | Cepnas kucnora. 1
21
22 | 10 | Kourposbhas padota Ne2 mo Teme 1
«Hemeraiuibny
23 | 11 | A3oT: pusnueckue 1 XUMUYECKHUE CBOMCTBA. 1
24 | 12 | Ammmak 1
25 | 13 | Conu ammoHus. JIabopaTOpPHBIiA OIBIT. 1 [Mudposas
«O0pa3zoBaHue COIC AMMOHHMSI nabopaTopus
RELEON
udposoit gaTunk
AIIEKTPOIPOBOAHOCTH
26 | 14 | Ilpaktuueckas paborta Ne2 Ilonyuenne aMmmuaka 1
Y M3YYEHHUE €ro CBOMCTB.
27 | 15 | Oxcunsl a3ora. 1
28, | 16, | A3orTHas KHCIIOTA U €€ COJIN. 1
29 | 17
30 | 18 | ®ochop: puznyueckre u XUMUIECKHE CBOMCTBA. 1
31 | 19 | Coenmunenus pochopa: okcun dhocdopa (V), 1
oprodochopHas KUCIOTa U €€ COJIH.
32 | 20 | Yruepon: pusnyeckue U XUMHUECKHE CBOMCTBA. 1
Anorponus yriiepoja: anmas, rpadut, KapOuH,
GbyiepeHsl.
33 | 21 | Coenmunenus yriepoaa: okcuast yriepoa (1) u 1
(V).
34 | 22 | CoenuHeHHs yriiepoa: yroyibHas KHCIIOTa U e 1
COJIH.
35 | 23 | Ilpaktuueckas padora Ne3. [Tomyuenue 1
YTJIEKHUCIIOTO ra3a M M3y4eHHUEe ero CBONUCTB.
36 | 24 | KpemHwuii u ero coeIMHEHUSI. 1
37 | 25 | Ilpaktuueckas pabota Ned. Pemenue 1
HKCIEPUMEHTAIBHBIX 33124 110 TEMe
«Hewmeramnsl IV — VI rpynn u ux
COCIMHEHUI.
38 | 26 | KonrponbHas pabota Ne3 o teme 1
«Hemeraiutb»
MeTtanibl 1 ux coequnenus (144)
39 1 | TonoxxeHue METAUIOB B EPUOANIECKOM 1

CHCTEME XUMHIEeCKuX sneMeHToB J. M.
MenneneeBa. O0mue Ghu3nUecKre CBONCTBA
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MeTauioB. @uHAaHCOBas T'paMOTHOCTb.

40 2 | Meraisl B IPUPOJE U OOIIHE CIIOCOOBI UX 1
MOJTYYCHUSI.
41 3 OO0111e XUMHYECKUE CBOMCTBA METAJIJIOB: 1
peaKIfy ¢ HEeMETaJIaMH, KUCIIOTaMH, COJISIMH.
42 4 | DAEKTPOXMMUYECKUI P HAPSHKCHHIM 1
METAaJUIOB.
43, | 5,6 | lllemouHble METAIIIIBI U KX COCTUHECHUS. 2
44
45, | 7,8 | lllenouyHo3eMeabHBIC METAILIBI H UX 2
46 COCJIMHEHHUSI.
47 9 | AmroMuHUH. 1
48 | 10 | AmdoTepHOCTh OKCHIA ¥ THIPOKCHIA 1
QTFOMUHUSL.
49 | 11 | XKemne3o. 1
50 | 12 | CoenuHeHus jkene3a M MX CBOMCTBA: OKCH/IBI, 1 [Mudposas
ruapokcuabl U cou sxenesa (11 u I1I). nabopaTopus
Jlaboparophsrii oneiT Mo 11. «Keneso. RELEON
OxwuciieHue xese3a BO BIaXKHOM BO3IYXE» [Mudposoii qaTurk
JTABJICHHS
51 | 13 | IIpaktuueckas pabora Ne5. Pemenue 1
AKCIIEPUMEHTATBHBIX 33124 10 TeMe «MeTasuibl
Y UX COCJIMHCHUS.
52 14 | KontpomasHas padota Ne4 o reme «MeTamibl u 1
WX COCTUHCHUS»
IlepBoHaua/IbHBIE CBeIeHUSI 00 OPraHuYecKuX BemecTBax (144)
53, | 1,2 | IlepBoHavanbHbBIE CBEACHUS O CTPOCHUN 2
54 OpraHUYECKUX BEUIECTB.
55, | 3,4 | YrieBomopoabl: METaH, 3TaH. 2
56
57 5 | YrneBonopobl: ATUIIEH. 1
58 6 | VcTOYHMKH yTIIeBOIOPOIOB: IPUPOTHBIN a3, 1
He(Tb, yroib.
59 7 | Kucnopojcoaepkaiiie COeJUHEHHS: CITUPTHI 1
(MeTaHoI1, 3TaHOJ, TTUIEPUH)
60, | 8,9 | Kucnopojcoaepx aiye CoeIMHEHUS: 2
61 KapOOHOBBIE KUCIOTHI (YKCYCHAst KUCIIOTA,
CTeapuHOBAs U OJIEHHOBAS KUCIIOTHI,
AMUHOYKCYCHAsl KHCIIOTa).
62 | 10 | Buonormyecku BayKHBIE BEIIECTBA: KHUPHI. 1
63 | 11 | buomornyecku BayKHBIE BEIIECTBA: TTIOKO3A. 1
64 12 | buonorndecku Ba)XHBIE BEMIECTBA: OEIIKH. 1
65 | 13 | KonrpompHas pabora Ne 5 «IlepBoHavabHbIC 1
CBEICHUS OPTAHMYECKUX BEIIECTBY.
66 | 14 | Xumumdeckoe 3arpsi3HECHHE OKPYKAIOMIEH CPeIbl 1
Y €T0 MTOCIICJICTBHSL.
OcHOBHBIE KJIACCHI HEOPTAHMYECKUX cOeMHeHui (24)
67 1 | IIpob6rema 6e30MacHOro UCTIONB30BAHUS 1

BCIICCTB U XUMHNYCCKHUX peaKHI/Iﬁ B
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IOBCEIHEBHOM KU3HU.

68 2 | TokcH4HbBIC, TOPIOYKE U B3PHIBOOIIACHBIE
BelllecTBA. bbITOBast XuMU4YecKast IpaMOTHOCTb.
IHoBTOpenue (24)
69, | 1,2 | IloBropenue
70

17




