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Pazjea L. [Inannpyemsble pe3y/ibTaThbl 0CBOEHUSI YUeOHOT0 npeamera @opmMupoBanmne

YHHBEPCAJILHBIX Y4eOHBIX JeiCTBHH.

Crangapt ycTaHaBiIMBaeT TpeOOBaHMSI K pe3yJbTaTaM OCBOEHHUS OO0YyYarOUIMMUCS
OCHOBHOM 00pa30BaTEIHHOM MPOTPAMMBI OCHOBHOT'O 00IIIETO 00pa30BaHuUs:

JUYHOCTHBIM, BKJIOYAIOIIMM TOTOBHOCTh M  CIIOCOOHOCTH  OOydaromuxcs K
CaMOpa3BUTHUIO U JIMYHOCTHOMY CaMOOIIPENEIeHHI0, CHOPMUPOBAHHOCTh HX MOTHUBALIUU K
OOy4eHHI0O U LEeJICHANPaBICHHON T03HABATEIbHOM JEATENbHOCTH, CHUCTEMBbl 3HAYUMBIX
COLIMAJIbHBIX U MEXJIMYHOCTHBIX OTHOIIEHUH, IEGHHOCTHO-CMbICJIOBBIX YCTAHOBOK, OTPa)arolnx
JUYHOCTHBIE M TPAXKIAHCKUE TIO3UIUU B JICATEIBHOCTH, COIMAJIbHBIE KOMIICTCHIIHH,
IPaBOCO3HAHME, CIIOCOOHOCTh CTaBUTh IENW M CTPOWTH >KU3HEHHBIC TUIAHBI, CIIOCOOHOCTH K
OCO3HAaHUIO POCCUICKOM HIAEHTUYHOCTH B IMOJIUKYJIBTYPHOM COLIMYyME; MeTanpeAMeTHbIM,
BKJTIOYAIOIIUM OCBOCHHBIE OOYYAIOUIMMHCS MEXKIPEIMETHBIC TIOHSATHS W YHUBEpPCAIbHBIC
ydeOHbIe JIEHCTBUS (PEryJsTUBHBIC, MMO3HABATEIbHBIC, KOMMYHHKATHBHBIC), CIIOCOOHOCTh WX
UCTIONIb30BaHUsI B y4EeOHOM, TO3HABATENLHOW W COIMAIBHON MPAKTHKE, CaMOCTOSTEIHHOCTH
IUIAHUPOBAaHUS W  OCYIIECTBJICHUS Y4YeOHOW JEsITeTbHOCTH W OpraHM3alud  y4eOHOro
COTpyAHMYECTBA C MeJaroraMd M  CBEPCTHMKAaMH, TOCTPOEHUE  WHIUBUIYAIbHOU
00pa30BaTeNbHON TPACKTOPHH; MPEeAMETHBIM, BKIIOYAOIINM OCBOSHHBIE 00YYAIOIIMMHUCS B XOJI€
U3Yy4eHUS y9eOHOTO MpeAMeTa YMEeHUS Crielu(UIecKue s JaHHOM MPeAMETHON 001acTH, BUIBI
NESTENIbHOCTH 10 TIOJYYEHHI0 HOBOTO 3HAHHMA B paMKax Y4eOHOTO TpeaMmeTa, ero
npeoOpa3oBaHUI0 U MPUMEHEHHIO B yYEOHBIX, YUEOHO-MPOCKTHBIX M COLMATBHO-TIPOEKTHBIX
CUTyalusx, GopMupoBaHNE HAYYHOTO THUIIA MBIIUICHHS, HAYYHBIX MPEJCTABICHUN O KIFOUYEBBIX
TEOpUsIX, TUMAX M BUAAX OTHOUIEHUH, BIAJACHUE HAYYHOW TEPMHUHOJIOTUEH, KIIFOUEBBIMU
MOHATUSAMU, METOAAMH U IPUEMaMHU.

JIn4yHOCTHBIE pe3yJIbTAThI OCBOCHHUSI OCHOBHOI 00pa30BaTeJIbHOM NPOrpaMMBbI
OCHOBHOI'0 00111er0 00pa30BaHUs OTPAKAIOT:

- BOCIIUTAHUE POCCUNCKOM Ipa’KJaHCKOM ACHTUYHOCTHU: MATPUOTU3MA, YBaKeHUs K OTeUecTBy,
IIPOLIIOE U HACTOSIIEE MHOTOHAIIMOHAIBHOIO Hapoaa Poccun; oco3HaHue CBOEM ATHUUECKOM
MPUHAAJICKHOCTH, 3HAHUE HCTOPHUH, A3bIKA, KYJIbTYpPhl CBOETO Hapoja, CBOETO Kpasi, OCHOB
KyJbTYpHOIO Hacieausi HaponoB Poccun M uenoBedyecTBa; YCBOEHHUE T'YMAHHCTHYECKUX,
JEMOKPAaTUYECKUX M TPAJAMLMOHHBIX LEHHOCTEH MHOTOHAI[MOHAIBHOTO POCCHUMCKOTO
o0miecTBa; BOCIIMTAHUE YyBCTBA OTBETCTBEHHOCTH U J0JTa niepe PoauHoii;

- (opMupoBaHHE OTBETCTBEHHOT'O OTHOLIEHHS K YYEHHIO, TOTOBHOCTH M CIIOCOOHOCTH
00y4JaromuXcsi K CAaMOPa3BUTHIO U CaMOOOPA30BAHUIO HA OCHOBE MOTHBAILMU K OOYYCHHIO H
MO3HAHUIO, OCO3HAHHOMY BBIOOPY M IOCTPOCHUIO JaIbHEUIIeH HHIUBUIYaTbHONU TPACKTOPHH
o0Opa3oBaHus Ha 6a3e OPUEHTUPOBKH B MUPE MpodeccHii 1 MpodheCCUOHATBHBIX TPEANOUTEHHUH,
Ha OCHOBE ()OPMUPOBAHUS YBAKUTEIHHOTO OTHOIICHUS K TPYLY;

- (opMupoBaHHE IETOCTHOIO MHPOBO33PEHMS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
pa3BUTHSI HAYKH W OOIIECTBEHHOW MPAKTUKH, YYHUTHIBAIOLIETO COIHAIBHOE, KYJIbTYPHOE,
SI3BIKOBOE, TyXOBHOE MHOT000pa3ne COBPEMEHHOTO MUPA;

- (opMHUpOBaHHE OCO3HAHHOTO, YBAKUTEIHLHOTO M JOOPOKEIATEIHHOTO OTHOIICHHS K IPYTOMY
YeJIOBEKY, €r0 MHEHUIO, MUPOBO33PEHUIO, KYJIbTYpPE, SA3bIKY, BEpE, TPAXKIAHCKON MO3ULIUU, K
UCTOPUH, KYJIBTYPE, PEITUTHH, TPAIULUAM, SI3bIKaM, LICHHOCTSAM HapoJoB Poccuu u Hapoaos
MHUPA; TOTOBHOCTH M CIIOCOOHOCTH BECTHU TUAJIOT C IPYTHMMH JIIOJbMU U JOCTUTAaTh B HEM
B3aUMOTIOHMMAaHUS;



- OCBOGHHE COIMAJBHBIX HOPM, NPaBWJI MOBEICHHS, posied W (OpPM COIHMATBHON >KU3HU B
Tpymnmnax W CcOOOIIeCTBax, BKIOYAs B3pOCIbIE W COIMAJbHBIE COOOIIECTBA; yYacTHUE B
IIKOJIBHOM CaMOYIIPABJICHUU U OOIIECTBEHHOMW KHU3HH B MPEJIENIaX BO3PACTHBIX KOMITETCHIIUI
C Y4€TOM PETHOHANIBHBIX, STHOKYJIBTYPHBIX, COLIUAIBHBIX 1 SKOHOMHUYECKUX OCOOCHHOCTEH;
pa3BUTHE MOpPAIBHOIO CO3HAHMSI U KOMIIETEHTHOCTH B PEIIEHHH MOpAIbHBIX MpoOJIeM Ha

OCHOBE JIMYHOCTHOTO BBIOOpa, (HOpMUpOBaHHE HPABCTBEHHBIX YYBCTB M HPABCTBEHHOTO

NOBEJICHUS, OCO3HAHHOTO M OTBETCTBEHHOTO OTHOIICHHSI K COOCTBEHHBIM IIOCTYIKaM; -

¢opMHpOBaHHE KOMMYHHMKATUBHOW KOMIIETEHTHOCTH B OOIIEHMHM M  COTPYAHHUYECTBE CO

CBEPCTHMKAaMM, JETbMM CTaplIero M MJAAUIET0 BO3pacTa, B3pOCIBIMH B  IIpoLecce

o0pa3oBaTeNbHON, 0OLIECTBEHHO MOJIE3HOM, yueOHO-UCCIIeI0BATENBCKOM, TBOPUYECKON U APYTHX

BUJIOB JIEATENBHOCTH;

- (QopmMupoBaHHE IEHHOCTH 370POBOrO0 M 0Oe€30MmacHOro oOpa3a >KU3HU; YCBOCHHE IPABHII
UH/IMBUAYAIBHOTO M KOJUIGKTUBHOTO O€30MacHOr0 MOBEACHUS B UPE3BBIYAMHBIX CUTYAIHX,
YTPOKAIOLIUX JKU3HU U 3[J0POBBIO JIIOJEH, IPaBUi IIOBEIEHUS HAa TPAHCIIOPTE U HA 10POrax; -
(dopMHpOBaHUE OCHOB 3KOJOIMYECKON KYJIBTYPHI COOTBETCTBYIOIIEH COBPEMEHHOMY YPOBHIO
9KOJIOTMYECKOTO  MBIIUIEHUS, PAa3BUTHE  OMNbITA  DKOJOTMYECKM  OPUEHTUPOBAHHOMN
pedIeKCUBHOOIICHOUHOM U MPAKTUUECKON AEATENbHOCTU B )KU3HEHHBIX CUTYAIUX;

- OCO3HaHHWE 3HAYCHMS CEMbH B JKHU3HU UEJIOBEKA M OOILIeCTBAa, MPUHATHE LIEHHOCTU CEMEWHOM
KHU3HH, YBOKUTEIbHOE U 3a00TIMBOE OTHOIICHUE K YIEHAM CBOEH CeMbH;

- Ppa3BUTHE ICTETHUUYECKOTO CO3HAHUA YEPE3 OCBOCHUE XY/10’KECTBEHHOI'O HACJIEANs HAapOOB

Poccun 1 Mupa, TBOPYECKOM ACSATENBHOCTH 3CTETUYECKOIO XapaKTepa;

- (opMupoBaHHEe OCHOB TMPABOCO3HAHUS JJIsI COOTHECEHUS COOCTBEHHOTO TIIOBEICHUS W
INOCTYIIKOB JPYIMX JIIOJEH C HPaBCTBEHHBIMHU ILIEHHOCTSIMM W HOPMaMHU IIOBEICHMUS,
YCTAaHOBIICHHBIMH  3aKOHOZATelnbcTBOM  Poccuiickoit  ®Deneparyn, yOeXISHHOCTH B
HEOOXOIMMOCTH 3alllMINATh MPABOMOPSAIOK MPABOBBIMU CIIOCOOAMHM M CpPEACTBAMH, YMEHHUI
peanu30BBIBaTh OCHOBHBIE COLIMAIBHBIE POJIM B TIpeieiaX CBOEH /1€eCIIOCOOHOCTH.

MeTtanpeameTHble pe3yJbTaThl 0CBOCHHUSI OCHOBHOI 00pa30BaTe/IbHOI POrpaMMBbl

OCHOBHOI'0 0011er0 00pa30BaHMA OTPAXaloT:

- YMEHHUE CaMOCTOSITEJIbHO OIPEAEATh eI CBOEro 00y4eHus, CTaBUTh U (HOPMYIMpPOBaTh IS
ceOs1 HOBBIE 331Uy B yu&0€ U MO3HABATEIHHOM IEITETLHOCTH, Pa3BUBATh MOTUBBI M HHTEPECHI
CBOEH 03HABATEIbHON AESITEIBHOCTH;

- YMEHHE CaMOCTOSATEJIbHO IUIAHUPOBAaTh IyTH  JOCTHXKEHUS 1eJield, B TOM 4YHUCIE
albTepHATUBHBIE, OCO3HAHHO BHIOMpaTh HanOoiee 3h(PeKTUBHBIE CIOCOOBI PELICHUS yUeOHBIX
Y TI03HABATEIbHBIX 3a7a4;

- YMEHHUE COOTHOCHUTbH CBOU JIEUCTBUS C INIAHUPYEMBIMU PE3yJIbTaTaMU, OCYILECTBIISITh KOHTPOJIb
CBOEH /I€ATEIHbHOCTH B MPOLECCE TOCTHKEHUS Pe3ysIbTarta, ONpeAesaTh ClIOCO0bl JEeUCTBUM B
paMKax TpEeIOKEHHBIX YCIOBHA UM TpeOOBaHMU, KOPPEKTUPOBATh CBOM [ICHCTBHA B
COOTBETCTBUU C U3MEHSIOLIEHCS CUTYyalUEH;

- YMEHHE OLIEHUBATh NPaBUIbLHOCTH BBIIIOJIHEHUS YUEOHOH 3a/1a4i, COOCTBEHHbIE BO3MOYKHOCTHU
e€ pelieHus,

- BIJIaJICHUE OCHOBaMH CAMOKOHTPOJIS, CAMOOLIEHKH, MPHUHSTHUS PEHICHUH U OCYIIECTBIICHUS
OCO3HAHHOTO BbIOOpA B yu4eOHOU M MO3HABATEIBLHOM €I TEIIBHOCTH;



- yMEHHE OTpECNATh TOHATHS, CO3/laBaTh OOOOINEHUS, YCTaHABIWBATHL AHAJIOTHH,
KJIACCU(UITUPOBATh, CAMOCTOSTEIHHO BBIOMPATH OCHOBAHUS Ml KPUTESPUH JUTSI KIacCH(PHUKAIIH,
YCTaHABJIMBATh NPUYUHHO-CICJACTBEHHBIE CBSI3M, CTPOUTH  JIOTHUYECKOE PacCyXACHUE,
YMO3aKJIIOUeHHE (MHIYKTUBHOE, TEAYKTUBHOE U 110 aHAJIOTUH) U JIeJIaTh BHIBOJIBI,

- YMEHHE CO03]1aBaTh, IPUMEHSATh U MPEOOPa30BBIBATH 3HAKU U CUMBOJIBI, MOJIEJIM U CXEMBI JIJIsI
perieHns y9eOHBIX ¥ MIO3HABATEIBHBIX 3a/1a4;

- CMBICIIOBOE YTEHUE;

- YMEHHE OPTaHH30BBIBATh YUEOHOE COTPYIHUYECTBO U COBMECTHYIO JEATEIHLHOCTh C YUUTEIIEM
U CBEpPCTHUKAMH;, paboTaTh WHIWBHUAYAJIbHO W B TPYyMIE: HAXOAUTh OOIIEEe pelieHUE U
paspemiath KOH(JIMKTHI Ha OCHOBE COIJIACOBAHWS TO3HMIMKA ¥ yd4é€Ta HWHTEPECOB;
(dbopMyIIMpOBaTh, APTyMEHTUPOBATH U OTCTANBATh CBOE MHCHUE;

- YMEHHE OCO3HAHHO MCTO0JIb30BATh PEYEBBIE CPEACTBA B COOTBETCTBUU C 3aa4€il KOMMYHHUKAIIUHT
JUISl BBIpQXKCHHUSI CBOUX YYBCTB, MBICJICH U MOTPEOHOCTEN; TNIAHUPOBAHUS M PETYIISIIUU CBOCH
JIEATENIbHOCTH; BJIAJICHUE YCTHOM M MUCbMEHHOM pPEYbI0, MOHOJOTHMYECKOM KOHTEKCTHOM
pEeYbIO; pPa3BUTHE MOTHBALIUH K OBJIAJECHUIO KYJbTYPO aKTUBHOIO MOJBb30BAaHUS CIOBAPSIMHU U
JIIPYTHUMU ITOMCKOBBIMU CHCTEMAaMU;

- ¢dopmupoBaHHE U pa3BUTHE KOMIIETEHTHOCTH B obnactu VCIIOJIb30BaHUS
WH(POPMAITMOHHOKOMMYHHKAITMOHHBIX TexHOIoTHi (1anee MKT — komnereHnun);

- (GOpMHpPOBaHME ¥ PA3BUTHE DJKOJOTHYECKOTO MBIIUICHUS, YMEHHE TPHUMEHSIThH €ro B
MIO3HABATENbHOW, KOMMYHUKAaTHBHOM, COIHMAIBbHOW TNpPAaKTUKE U MpOodeCcCHOHATBLHON
OpHUEHTALIUH.

BbINyCKHUK HAYYHTCS:

- XapaKTepu30BaThb OCHOBHBIE METO/IbI TO3HAHUSA: HAOJIIOACHUE, U3MEPEHUE, SKCIIEPUMEHT;

- CBOICTBa TBEPbIX, )KUJIKUX, Ta3000pa3HbIX BEIIECTB, BHIICISS UX CYILIECTBEHHbIC IPU3HAKH;

- PACKpBIBaTh CMBICI OCHOBHBIX XMMHYECKUX IIOHATHH «aTOM», «MOJIEKYJIa», «XUMUYECKUU
JJIEMEHT», «IIPOCTOE BEIIECTBO», «CJIOXKHOE BEIIECTBO», «BAJICHTHOCTB», «XUMHUYECKas
peakuys», UCIONb3Ys 3HAKOBYIO CUCTEMY XUMMUH;

- pPAcKpbIBaTb CMBICI 3aKOHOB COXPAaHEHUS MAacChl BEILECTB, IIOCTOSHCTBA COCTaBa,
aTOMHOMOIJIEKYJIIPHOU TEOPUH;

- pa3nuyaTh XMMUYECKHE U (PU3HUECKUE SBIICHHUS,

- Ha3bIBaTb XUMUYECKHUE JJIEMEHTHI,

- ONpeAeNATh COCTaB BEIIECTB M0 X (GOpMyIaM;

- BAJEHTHOCTb aTOMA JJIEMEHTA B COCIMHECHMSIX;

- OIpEleNsTh TUIl XMMHUYECKUX PEaKIni;

- HAa3bIBATh IPU3HAKU U YCJIOBHS IPOTEKAHUS XMMHUYECKHUX PEaKLIM;

- BBIABIITH IIPU3HAKU, CBUACTEIBCTBYIOIIME O MPOTEKAaHMM XUMHUYECKOW pPEAKUUH IpU
BBITNIOJTHEHUHM XMMHUYECKOIO OIIbITA;

- COCTaBJIATH (hOPMYJIbl OMHAPHBIX COCAMHEHUI];

- COCTaBJIATh YPAaBHEHHS XUMHUUYECKUX PEAKLIUN;

- coOiroaTh npaBuiia 6e30nacHoi paboThl MPU MPOBEACHUH OIBITOB;
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MI0JIb30BATHCS JIAOOPATOPHBIM 00OPYOBAHUEM U TIOCYIOM;

BBIUUCIISATH OTHOCUTEIBHYIO MOJIEKYJISIPHYIO U MOJISIPHYIO MacChl BELIECTB;

BBIUUCIISATH MACCOBYIO JIOJIF0 XUMUYECKOTO 3JIEMEHTA 10 (POpMYyJIe COEANHEHMUS;

BBIUUCIIATh KOJIMYECTBO, OOBEM WIM MacCy BEIECTBA IO KOJIMYECTBY, O0bEMy, Macce
peareHToB WK IPOAYKTOB PEAKIIHH;

PacKpbIBaTh CMBICI 3aKOHA ABOraapo;

PACKpBIBATH CMBICII HOHATHH «TEMI0BOM 3G (PEeKT peakum», «MOJSPHBIA 00bEM»;
XapakTepu3oBaTh (PU3NYECKHE U XUMUUECKUE CBONCTBA BOJIbI;

pPacKpbIBaTh CMBICT IIOHATHUS «PaCTBOPY;

BBIUHCIIATH MACCOBYIO JIOJIF0 PACTBOPEHHOI'O BEILIECTBA B PACTBOPE;

IIPUTOTOBJIATH PACTBOPHI C OIIPEACIIEHHON MaCcCOBOM 0JIEH paCTBOPEHHOIO BEIECTBA;
Ha3bIBaTh COCAMHEHUS N3YUEHHBIX KJIACCOB HEOPTaHNYECKUX BELIECTB;

XapaKTepu30BaTh (PU3NYECKHE U XUMHUECKUE CBOMCTBA OCHOBHBIX KJIACCOB HEOPTaHMYECKHX
BEILIECTB: OKCHAOB, KHCJIOT, OCHOBAHHIA, COJICIL;

OIpeAeNATh NPUHAIEKHOCTD BEIIECTB K ONPEAEIEHHOMY KJacCy COEUHEHMUI;

COCTaBJIATH (POPMYJIBI HEOPTAHUUECKUX COSTUHEHNN N3YUEHHBIX KJIAaCCOB;

MMPOBOAWTL OIIBITBHI, IMOATBCPKAAOIMINWEC XUMHYCCKUC CBOMCTBA HN3YUYCHHBIX KJIACCOB
HEOPTaHNYCCKUX BCIICCTB,

pacrio3HaBaTbh OIBITHBIM ITIYTEM paCTBOPBI KUCIOT H I].[CJ'IO‘—IGf/i II0 HM3MCHCHHIO OKpaCKH
WHAUKATOPA;

XapaKTepU30BaTh B3aUMOCBS3b MEXAY KJacCaMl HEOpraHMYECKUX COCTUHEHHUI;

packpsiBaTh cMbici [lepuoanueckoro 3akona [[.M. Menaeneena;

OOBSACHATh (DU3MUECKUN CMBICI aTOMHOTO (MOPSAIKOBOTO) HOMEpa XHMHUYECKOTO 3JIEMEHTa,
HOMEPOB I'PYIIIbI U NIepuoja B nepuoaudeckoii cucteme /.M. Menzaeneesa;

OOBSCHATH 3aKOHOMEPHOCTH M3MEHEHHUs CTPOCHUS aTOMOB, CBOICTB RJIEMEHTOB B TMpejesiax
MaJIbIX MIEPHOJIOB U TJIABHBIX MOATPYIII;

XapaKTepU30BaTh XUMUYECKHE AIEMEHTHI (0T BOJIOPO/IA A0 KaNbIIMs) HA OCHOBE MX MOJOKEHUS
B nepuoanueckoit cucreme /.M. MenneneeBa u 0COOEHHOCTEH CTPOCHHS UX aTOMOB;
COCTaBJISITh CXEMBbI CTPOCHHS aTOMOB TEepBbIX 20 371eMEHTOB nepuoanyeckon cucremsl J[. 1.

MeHpeneeBa;

PacCKpbIBAaTh CMBICII MOHATUN: «XUMUYECKasl CBSI3bY, «3JEKTPOOTPULIATEILHOCTHY,;
XapaKTepU30BaTh 3aBUCUMOCTh (DH3UYECKHX CBOMCTB BEIIECTB OT THIA KPUCTAJUTMUECKOMN
pelIeTKy;

ONPEIEIATh BUJl XUMHUYECKOM CBSI3M B HEOPTraHUUYECKUX COCTMHEHUSX;

n300pakaTh CXEMbl CTPOCHHS MOJICKYJ BEHIECTB, OOPAa30BAHHBIX PA3HBIMU BUIAMH
XUMHYSCKHUX CBS3EH;

PAaCKpBIBATh CMBICH MIOHATUM «UOHY, KKATUOH», AHUOHY, «JIEKTPOJIUTH», HEITCKTPOIUTHI,
«QIIEKTPOTUTHYECKAS JIUCCOITHAIIHS, «OKHCIIUTEIIEY, «CTEICHB OKMCJICHHSD»
«BOCCTAHOBUTEIIbY,

«OKHUCJIICHUEC), KBOCCTAHOBJICHUC),

OMpeaACIATh CTCIICHL OKUCJICHUA aTOMa 3JICMEHTA B COCANHCHUU,
PaCKpbIBaTh CMBICIT TCOPHUU BHGKTpOHHTquCKOfI JUCCOINAIINH,



COCTaBJISITh YPABHEHUS DJIEKTPOJUTHYECKOW JHUCCOLMALMUA KHUCJIOT, INEJIOYEeH, COJIeH; -
OOBSACHATH CYILIHOCTb IPOLIECCA AJIEKTPOJIUTUYECKOW TUCCOLMALUMU M PEAKIUM HOHHOTO
oOMeHa;

COCTAaBJIATDH IMMOJIHBIC U COKPAIICHHLIC NOHHBIC YPABHCHHA PCAKIINN O6M€Ha;

OTpeeNATh BO3MOXKHOCTb MPOTEKaHMsI peaklii HOHHOTO OOMEHa;

MMpOBOAWTL PpCaKOWH, IMTOATBCPKAAIOIINC Ka4eCTBEHHBII COCTaB Pa3IMYHBIX BCHICCTB;
OTpeAEATh OKUCIINUTENb U BOCCTAHOBUTED;

COCTaBJIATH YPaBHCHHA OKHUCIIUTCIIbHO-BOCCTAHOBHUTCIIbHBIX peaKHHﬁ;

Ha3bIBaTh (PAKTOPBI, BIUSIOIINE HA CKOPOCTh XMMUYECKOH peaKIiH;

KJaccu(uIMpOBaTh XMMUYECKUE PEAKLIUY 110 Pa3IMYHbIM IPU3HAKAM;

XapaKTepu30BaTh B3aMMOCBS3b MEKIYy COCTABOM, CTPOCHUEM U CBOIICTBAMU HEMETAJLIOB;
OPOBOJUTH OMNBITBl 10 TOJIYYEHHUIO, COOMPAHUI0 W HU3YYEHUIO XHMUYECKUX CBOWCTB
ra3o00pa3HbIX BELIECTB: YIJIEKUCIOr0 ra3a, aMMUAaKa;

pacro3HaBaTh ONBITHBIM ITyTEM Ia3000pa3Hble BEIIECTBA: YITIEKUCIIbIM ra3 1 aMMHaK;
XapaKTepU30BaTh B3aMMOCBA3b MEXJYy COCTaBOM, CTPOECHHMEM M CBOWCTBAMHU METAJUIOB; -
Ha3bIBaTh OPTaHUYECKUE BEILECTBa M0 UX (GopMyJie: MeTaH, 3TaH, STUIEH, METaHOJ, ITAHOII,
[JIMLEPHUH, YKCYCHAsl KMCJIOTa, aMUHOYKCYCHasl KUCJIOTa, CTEAPUHOBAas KHCIOTA, OJEUHOBAs
KHCJIOTA, TJII0K033;

OLICHMBATH BIMSHUE XUMUYECKOTO 3arpsI3HEHNUS OKPY KAIOIIEH Cpesibl Ha OpraHU3M 4eI0BEKa;
IrpaMOTHO 00paIaThCs ¢ BEMIECTBAMU B TTOBCETHEBHOM JKHU3HH,

OIpPEAEIIATh BO3MOXKHOCTh IIPOTEKAHUS PEAKIUI HEKOTOPBIX MPEICTABUTENEH OPraHUYECKUX
BELIECTB C KMCIOPOI0M, BOJOPOIOM, METAJNIaMU, OCHOBAaHUSIMH, TaJIOT€HAMH.

BbINYCKHUK NMOJYYHT BO3MOKHOCTh HAYYHThCH:

BbIIBUT'aTbh U MPOBEPATH SKCIICPUMCHTAJIBHO THIIOTE3bl O XUMHUYCCKUX CBOMCTBaX BC€IICCTB Ha

OCHOBC HUX COCTaBa U CTPOCHUS, UX CIIOCOOHOCTU BCTYIIaTb B XUMHUYCCKHUC PCAKIINU, O XapaKTCPC

Y MIPOAYKTAX Pa3IMYHbIX XUMUYECKUX PEAKLIHIA;

XapaKkTepU30BaTh BEIIECTBA IO COCTaBy, CTPOCHHUIO U CBOMCTBaM, YCTaHaBJIMBATh
MMPUYIUHHOCJIICACTBCHHBIC CBA3U MCKAY JAaHHBIMU XapaKTCPHUCTUKAMHU BCUICCTBA,

COCTABJIATE MOJICKYJIAPHBIC W IIOJHBIC HWOHHBIC YPAaBHCHHA I10 COKpPAIICHHBIM HWOHHBIM
YpaBHEHUAM;

IMPOrHO3UpPOBATH CHOCOOHOCTD BCIICCTBA NPOABIIATE OKUCIUTCIIBHBIC NI BOCCTAHOBUTCIILHBIC
CBOMCTBA C Y4€TOM CTeNeHEeH OKHUCIICHUS 3JIEMCHTOB, BXOJAIIINX B €I'0 COCTaB,

COCTaBJIATE YPaBHCHUA peaKuHﬁ, COOTBETCTBYIOIIMX ITOCJICOOBATCIIBHOCTHU HpeBpameHm‘/'I
HCOPTaHNYCCKUX BCIICCTB pPa3JIMYHBIX KJIACCOB;

BBIJIBUTaTh U IPOBEPATH SKCIIEPUMEHTAIILHO TUIIOTE3bI O PE3YJIbTaTax BO3ACHCTBUS pa3InYHBIX
($haKkTOpOB HAa U3MEHEHHE CKOPOCTH XUMHUECKOW PEaKIIH;

UCIIONIb30BaTh IMPHOOPETEHHBbIE 3HAHUS JJI1 OSKOJOTMYECKH TpPaMOTHOTO TIOBEIEHHUS B
OKpYKalolleu cpee;

UCIIONIb30BaTh IMPUOOPETEHHBbIE KJIIOYEBbIE KOMIIETEHIIMU IPHU BBIMOJIHEHUU TPOEKTOB U
y4e0HO-UCCIEeIOBAaTeNIbCKUX 3a/lad [0 UW3YYEeHHI0 CBOMCTB, CIOCOOOB TMOJY4YEHHUS U
pacro3HaBaHUsI BEILIECTB;



- OOBEKTHBHO OLICHUBATh I/IHCIJOpMaIII/IIO O BCHICCTBAX U XMMHUUYCCKHUX IMPOLECCAX; KPUTUICCKU
OTHOCUTBCSI K TICEBIOHAyYHOW HH(OpMAIMH, HEIOOPOCOBECTHOH pekiamMe B CpelCcTBax
MaccoBOW HH(POPMALINH;

- 0CO3HaBaTb 3HAYCHHUEC TCOPCTUUCCKHUX 3HAHUU 110 XUMHHU JIIA HpaKTHHGCKOfI JACATCIIBHOCTHU
YeJI0BEKa;

- CO3aaBaTb MOACIIM MW CXCEMbI IS PCIICHUA yLIC6HI)IX W IIO3HABATCJIBHBIX 3aJa4d, IIOHUMATb
HEOOXOJUMOCTh  COONIOACHMSI  MPEANHUCAHUM, MpelaraéMblX B  MHCTPYKIMSIX IO
UCTIOJIb30BAaHUIO JIEKAPCTB, CPEICTB OBITOBOM XUMHUU H JIP.

Paznen 11

Coaep:xanue y4eOHOI0 npeamera

B cucrteme ecTeCTBEHHOHAYYHOTO 00pa30BaHUs XUMHUS KaK yUeOHBIM MPEeIMET 3aHUMAET
Ba)XHOE MECTO B IO3HAHUU 3aKOHOB MPUPO/IbI, GOPMUPOBAHUN HAYYHON KAPTUHBI MUPA, CO3IaHUN
OCHOBBI XUMUYECKHX 3HAHUN, HEOOXOAUMBIX IS MTOBCEIHEBHOM JKU3HH, HABBIKOB 3J0POBOTO U
0€30MacHOTO AJI YeOBEeKa M OKPY’KAIOIIEH ero cpenbl o0pasza KM3HH, a TaKK€ B BOCIHUTAHUU
JKOJIOTUYECKOU KYJIBTYPBI.

YcenemHocTe M3y4eHUsT XUMHUHA CBS3aHA C  OBJIAJICHUEM XHUMHUYECKUM  S3BIKOM,
coOnrofieHreM TpaBuUil 0e30macHON paboThl MPHU BHIOTHEHUH XMMHYECKOTO HSKCIIEPUMEHTA,
OCO3HAHUEM MHOTOYMCIIEHHBIX CBA3EH XMMHHU C IPYTUMHU MIPEIMETAMHU LIKOJBHOIO Kypca.

[TporpamMma BKITFOYAET B C€0s1 OCHOBBI HEOPTaHUYECKOM U OPraHndecKoi XuMuH. | TaBHOM
uaeeil mporpaMMbl SIBIISIETCS CO3/laHHMe 0a30BOTO KOMIUIEKCA OIMOPHBIX 3HAHUW MO XHMHH,
BBIPQXXEHHBIX B JOPME, COOTBETCTBYIOIIECH BO3pACTy 00yUAIOIIUXCS.

B copepxaHum [JaHHOrO Kypca MPEACTABIEHbI OCHOBOIIOJATAIOIINE XUMHUYECKUE
TEOPETUYECKUE 3HAHMS, BKIIOUAIOIIME U3YUEHUE COCTaBa U CTPOEHUS BELECTB, 3aBUCUMOCTH UX
CBOWCTB OT CTPOEHHMS, MPOTHO3UPOBAHUE CBOMCTB BELIECTB, MCCICAOBAHUE 3aKOHOMEPHOCTEU
XMMHMYECKUX MPEBpPALICHUW M IIyT€W YNOpPAaBICHUs HMH B LENAX IIOJIYYECHUS BEUIECTB U
MaTepHaIoB.



TeopeTueckyt0  OCHOBY HW3Y4YE€HMs HEOPraHMYECKOW XHMHHM  COCTaBIISIET
aTOMHOMOJIEKYJIApHOE ydeHue, [lepmonnueckuii 3akon .M. MenneneeBa ¢ KpaTKuMu
CBEJICHUSIMM O CTPOCHHMH aTOMa, BUJaX XUMUYECKON CBSI3U, 3aKOHOMEPHOCTSIX MPOTEKAHUS
XUMUYECKUX PEAKLIUU.

B n3yuyeHuu Kypca 3HauMTENbHAsl POJb OTBOAMTCA XMMHUYECKOMY SKCIIEPUMEHTY:
NPOBEICHUIO MPAKTUYECKHUX U JTA0OPATOPHBIX PadOT, OMMMCAHUIO PE3YJITATOB YUEHUYECKOTO
9KCHEPUMEHTa, COONIOIEHUI0 HOPM M TpaBWil 0Oe30macHOi paboThl B XHMHYECKOM
nabopaTopuu.

Peanuzanust 1aHHOHM MporpamMmbl B Ipoliecce OOY4eHHUs MO3BOJIUT OOydYarOUIMMCS
YCBOMTH KJIIOUEBBIE XUMUYECKUE KOMIETEHIIMU U MOHATH POJIb U 3HAUEHUE XUMUHU CPENU
JIpYTUX HayK O IPUPOJE.

Nzyuenne npeamera « XUMHUA» B 4aCTH (OPMHUPOBAHUS Y OO0YUAIOIIUXCS HAYYHOTO
MHUpPOBO33PEHUS,, OCBOCHHUS  OOIIEHAYYHBIX METOAOB (HaOmIOIeHHe, U3MEpEHue,
JKCIIEPUMEHT, MOJIETIMPOBAHUE), OCBOCHHUS ITPAKTUUYECKOIO IPUMEHEHNS HAyYHbIX 3HAHUN
OCHOBAaHO Ha MEXIIPEIMETHbIX CBs3sX ¢ mnpeameramu: «buonorusy, «I['eorpadusy,
«Hcropus», «JIuteparypar, «MaremaTuka, «OCHOBBI 0e3omacHOCTH
KU3HEIEATEIBHOCTHY, «Pycckuil A3b1k», «DU3nKa», « IKOIOTHU.

IlepBoHaYa/IbHbIE XMMHYECKHE TOHATHUS

[Tpenmer xumun. Tena u BemecTBa. OCHOBHBIE METObI MMO3HAHMS: HaOIIOAEHUE,
U3MepeHue, dKcrnepuMeHT. dusnueckne M XMMUYECKUE SBICHUS. YUCTBIE BELIECTBA U
cmecu. CriocoObl pazneneHust cmeceil. Atom. Monekyna. XUMHYECKUHA 3JIeMEHT. 3HAKH
XMMHUYECKHX IEMEHTOB. [ IpocTbie 1 c0kHbIe BelecTBa. BaneHTHOCTh. 3aKOH IOCTOSHCTBA
cocraBa BeuiectBa. Xumuueckue Qopmyinbl. Hunexcel. OTHOcHUTENbHAss aTOMHas M|
MOJIEKYJIIpHas macchl. MaccoBast A0S XMMHUYECKOIO 3JIEMEHTa B COEIMHEHHH. 3aKOH
COXpaHEHUs MacChl BelIECTB. XuMmudeckue ypaBHeHus. Koaddunuentsl. YcnoBus u
NPU3HAKU MPOTEKAHUA XMMHUYECKUX peakuuil. Mojb — eIuHMIa KOJMYECTBA BEIIECTBA.
Momnsipnas macca.

Kucaopoa. Bogopon

Kucnopon — xumudeckuit s5ieMeHT U npoctoe BemiecTtBo. O30H. CocTaB BO3myXa.
duznyeckue U XMUMUYECKHE CBOMCTBA Kuciopoa. [lonydyeHue u npuMeHeHne Kuciaopoa.
Tennooii 23¢hexT xumudeckux peakmuii. [loasTue 00 3K30- U SHAOTEPMUUECKUX PEAKITUAX.
Bopopon — XuUMUYECKMH 3JEMEHT W TPOCTOE BEHIECTBO. DUBHMYECKHE M XUMHYECKHE
cBoiictBa Bomopona. [lomydenue Bomopona B Jsabopatopuu. [lomydeHue Bomopoaa B
npoMblnuieHHOCTH. [Ipumenenue Bogopona. 3akoH ABoraapo. MosspHblii 00beM Ta30B.
KauecTBeHnnble peakiuu Ha ra3000pas3Hble BemiecTBa (KHUCIOpoA, Bojopoxd). OObeMHbIe
OTHOIIEHH Ia30B MPU XUMUYECKUX PEaKLIUsAX.

Boaa. PacTBopsl

Bona B mpupone. Kpyrosopor Boasl B mpupone. dusmyeckue M XUMUUYECKHE
cBoiicTBa BoAbl. PacTBOphl. PacTBOpuMOCTh BemiecTB B Boje. KoHIEeHTpalus pacTBOpOB.
MaccoBas 10711 paCTBOPEHHOTO BEIIECTBA B PACTBOPE.

OcCHOBHBIE KJIaCChl HCOPrAaHMYECKUX COeTMHEeHUI

Oxcunpl. Knaccudpukanms. Homenkmarypa. @Dusnueckue CBOMCTBa OKCHIOB.
Xumunyeckue cBoilctBa okcunoB. Ilomyuenune u mnpumeHeHue okcuaoB. OCHOBaHUS.
Knaccupukanmsa. Homenknatypa. ®usmueckue cBoiictBa ocHOBaHui. [lomydenue



OCHOBaHMHN. XHMHYECKHE CBOWCTBA OCHOBaHMM. Peakums HeWrpanuszauuu. Kuciorsl.
Knaccudukanmus.
Homenknarypa. ®usnyeckue cpoiicrBa KuciaoT. [lodydeHne M NpPUMEHEHHE KHUCIOT.
Xumuyeckue cBoucTBa KUCIOT. Muaukatopbl. M3MeHEHHME OKpacKu WHIWKAaTOPOB B
pazmuunbix cpenax. Comu. Kimaccuduxanms. Homenknarypa. @uzndeckue CBOMCTBA COJCH.
Ilonyuenne m npumeHeHue cojied. XUMHUYECKHE CBOWCTBA cojei. ['eHermyeckas CBs3b
MEXy KJIacCaMU HEOpraHMueckux coenuHeHui. IIpobiema Ge30macHOro MCHOIb30BAHUS
BEIIECTB M XMMHMYECKUX PEAKLUUNA B IOBCEAHEBHOM XU3HU. TOKCHYHBIE, IOpIOYUE HU
B3PBIBOOIIACHBIE BEIIECTBA. bbITOBast XMMUUYECKask TPAMOTHOCT.

Ctpoenue atoma. [lepnoanueckuii 3aK0H 1 NepuoANIEcKas CUCTEMAa
xuMudeckunx 3jeMenToB JI.A. MenaeneeBa

CrpoeHue aToma: siipo, dHepreTudeckuii yposenb. CoctaB siipa aToMa: MPOTOHBI,
HeuTpoHsl. M3otonsl. [lepnognueckuit 3akon .M. Menneneesa. Ilepuonnueckas cucrema
xumuyeckux 3eMenToB J[.M. MenaeneeBa. @u3nueckuii CMbICT aTOMHOTO (ITOPSIAKOBOTO)
HOMEpPA XMMHMYECKOI0 IEMEHTA, HOMEpa IPYIIIbI U IEpUOAA MEPUOJUYECKON CUCTEMBI.
CrpoeHne »>HepreTMdecKux YypoBHEH aromMoB nepBbIX 20 XMMHUYECKHUX JJIEMEHTOB
nepuoanueckoi cucremsl .M. MenneneeBa. 3akoHOMEPHOCTH U3MEHEHUSI CBOMCTB aTOMOB
XUMUYECKHUX DJIEMEHTOB U MX COCIMHEHMM Ha OCHOBE IIOJIOKEHUS B IEPUOJUYECKON
cucreme J[.M1. MenneneeBa u crpoeHus atoMa. 3HaueHue llepuonnueckoro 3axona J[.U.
Mengeneesa. CTpoenne BemecTB. XuMH4YecKasi CBA3b

DNEeKTPOOTPULATENIBHOCTh ~ aTOMOB ~ XMMHYECKMX  2JIeMEHTOB. KoBasieHTHas
XUMUYECKasl CBA3b: HEMOJSIpHAs U noJisipHas. [IoHATHE O BOAOPOIHOM CBS3U U €€ BIMSIHUU
Ha (pU3MYECKre CBOMCTBA BELIECTB Ha TpuMepe BoAbl. MloHHas cBsa3b. MeTannnueckas CBA3b.
Tunel KpUCTAJUIMYECKHX PELIETOK (aTOMHAs, MOJIEKYJIsSpHas, WOHHAs, METaJIMYecKas).
3aBUCUMOCTh (PU3UUECKUX CBOMCTB BEIIECTB OT TUIA KPUCTAIUTMYECKON PELIETKH.

XuMHYecKHe peakuum

[lonsiTHE O CKOPOCTM XMMHYECKOW peakiuu. PakTopsl, BIMSIIOLIME HA CKOPOCTh
xumuueckor peakuuu. [lonstue o xaranuzarope. Kinaccudukamus XMMHUUECKUX peakUuit
[0 PAa3JIMYHBIM IIPU3HAKaM: YHUCIY U COCTaBy MCXOJHBIX M IIOJYYEHHBIX BEILECTB;
WU3MEHEHUIO CTEIEHEH OKHCIEHHsS aTOMOB XUMHUYECKHX 3JIEMEHTOB; IOIVIOLIEHUIO WIH
BBIJIEJICHUIO SHEPTUU. DINEKTPOIIUTUYECKAS TUCCOLMALINS. DIAEKTPOIUTHI U HEAIEKTPOIUTHI.
WNonsbl. Katnons! u aHuoHbl. Peakiuu MOHHOrO oOMeHa. YCIOBHS NMPOTEKaHMs peaklui
MOHHOTO OOMEHa.
DNEeKTpOoIUTHYECKas AMCCOLUAIMS KHUCIOT, Iienoued u cosiel. CTeneHb OKHUCIIEHUS.
Omnpenenenye CTeNeHN OKUCICHHSI aTOMOB XUMUYECKHX AJIEMEHTOB B CO€AMHEHHUSX.
Oxucnurens. BoccranoButens. CylnIHOCTh OKHCIUTEIBHO-BOCCTAHOBUTENBHBIX PEAKIIHM.

Hemerasbl IV — VII rpynn u ux coeiuHeHUs

IlonoxxeHne HEeMETauIOB B MEPUOAUYECKON CUCTEME XUMHUUYECKUX d1emMeHToB J[.1.
MenneneeBa. OOue cBoiicTBa HeMeTasioB. ['ajmoreHsl: (u3Mdeckue U XUMHUYECKHUE
cBoiicTBa. CoelMHEHNs TaJIOre€HOB: XJIOPOBOAOPO/, XJIOPOBOJIOPOAHAS KUCIOTA U €€ COJIH.
Cepa: pusnueckue u xumupueckue cBoiictBa. CoOeTMHEHUs Cepbl: CEPOBOAOPO, CYIb(UIbI,
okcuabl ceppl. CepHas, CEpHUCTass M CEPOBOJOPOAHAST KHCIOTHI M HMX COJU. A3OT:
¢u3nueckre U xuMudyeckue cBoiictBa. AMmuak. Conu amMmmoHus. Okcuabl a3ota. A30THas
KucnoTa u ee conu. Pocdop: gpusnueckue u xumudeckue corictra. Coenunenus pocdopa:
okcun ¢ocdopa (V), oprodochopHas KUCIOTa U €€ CONH. YIIIepoaA: (U3HUECKHE H
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XUMHUYECKHE CBOWCTBA. AIUIOTPOIUS yriepojaa: anma3s, TrpaduT, KapOuH, (yJUICpEHBI
Coenunenus yrinepoaa: okcuasl yraepoxa (II) m (IV), yronbHas KucioTa U €€ COJM.
KpeMmuuii u ero coennHeHusl.

MeTa/uibl ¥ UX COeIMHEHUSI

[TonokxeHne METaIIoOB B MEPUOJMYECKOM CUCTEME XUMHUYECKUX 3jieMeHToB J[.U.
MenneneeBa. Mertauibl B IpUpOJIe U O0IIHMe crtocoObl ux noydeHus. O0ume pusnyeckue
cBoicTBa MeTauioB. O0ImMe XMMUYECKHE CBOMCTBA METAJUIOB: PEAKIIMU C HEMETaJlJlaMH,
KUCJIOTaAMH, COJISIMU. OJIEKTPOXUMHUYECKUH psif HanpsokeHuid wmetamwioB. [llenounsbie
MeTaJlIbl U UX coenuHeHus. lllenouHo3emMenbHble METAUIBI U UX COSUHEHMSI. AFOMUHUM.
AmMdoTepHOCTs OKcuAa W TuApokcuaa amroMunus. Kenmezo. CoequHeHUs Keie3a W UX
CBOMCTBA: OKCHJIBI, TUAPOKCUABI U coyn xkene3a (11 u I1I).

IlepBoHayaIbHBIE CBeleHUS] 00 OPraHUYeCKUX BellecTBaxX

[lepBoHavanbHble CBEACHUSI O CTPOCHUU OPraHUYECKUX BEIIECTB. YTJIEBOJOPOIbI:
METaH, 9TaH, STWICH. ICTOYHUKYU YTIeBOOPOIOB: IPUPOIHBINA ra3, HEPTh, YTOJb.
Kucnopoacoaepxaiiye coeMHEHUS: CIUPTHI (METAHOM, 3TAHOI, TIUIEPHUH), KapOOHOBBIC
KUCIIOThl (YKCyCHasi KHUCJIOTa, aMUHOYKCYCHasi KHUCJIOTa, CT€apUHOBas W OJEWHOBas
KHUCTIOTHI). bHoNIOrMYecKkn BaKHBIE BEIIECTBA: KUPHI, TIIIOK03a, OENKU. XHUMHUYECKOE
3arpsi3HEHUE OKPYIKAIOIIEH Cpeibl U €ro MOCIEICTBUS.

Tunsl pacyeTHbIX 3a71a4:

Boruncnenue MaccoBoil 10711 XMMHYECKOTO 3JIeMeHTa 10 GopMyJie COeTUHEHUSI.

YcTanoBneHue npocreiiiieii GopMyIibl BEIIECTBA [0 MACCOBBIM J0JISIM XUMUYECKUX
3JIEMEHTOB.

Borunicnenuss mo XMMHUYECKUM ypaBHEHUSIM KOJIMYECTBA, 00beMa, Macchl BEIIECTBA
M0 KOJIMYECTBY, 00bEMY, Macce PearecHTOB WJIH MPOTyKTOB PEaKIIUu.

Pacyer MmaccoBoil m01MM pacTBOPEHHOrO BEIIECTBA B PacTBOpE.

IIpumepHbIe TEMbI IPAKTHYECKUX PaldOT:

JlaboparopHoe ob6opyaoBaHue U npuemMsbl oOpaiieHus: ¢ HuM. [IpaBuna 6e3omacHoi
paboThl B XUMHUYECKOM 1ab0opaTOpHH.

OuucTka 3arps3HEHHOM MOBAPEHHOM COJIU.

[Ipu3Haky npoTeKaHUsi XUMUYECKUX PEAKIUH.

[Tonyuenue kuciopoaa U U3y4eHHE ero CBOMCTB.

[Tonydyenue BOIOpPOIa U U3YUEHUE €TI0 CBOMCTB.

[IpuroroBneHue pacTBOPOB C OIPEACICHHOM MAacCOBOW JOJE€H PacTBOPEHHOIO

BEILIECTBA.

Pemenue sxcriepuMeHTanbHbIX 3a1a4 10 TeMe « OCHOBHBIE KJIACChl HEOPTaHUYECKHUX
COCMHEHHIN.

Peakiiuu nonHoro ooOMeHa.

KadecTBeHHBIC peakiiy Ha HOHBI B PaCTBOPE.

[Tonyyenue aMmMuaka U U3y4€HHUE €r0 CBOWCTB.

[TonydyeHue yriekucaoro raa 1 M3y4eHHe ero CBOMCTB.

Pemenue skcnepuMmeHTanbHbIX 3a1a4d no teMe «Hemeramnel IV — VII rpynn u ux
coemHEeHMI». Penenne skcrepuMeHTalIbHBIX 3a/1a4 10 TeMe «MeTauibl U UX COSUHEHUSI.



Pazgen III. Temarnueckoe IUIAHMPOBAHHE C YKAa3aHUEM KOJIMYECTBA 4YacOB,
OTBOJUMBIX HA OCBOCHHC Ka)KHOﬁ TEMBI

8 KVIACC
Ne IIpumeyanue
Ne | m/m B Koaso (ucmoJib30BaHue
n/m | Teme Tema ypoka 4acoB odopynosanust Touku
pocra)
IlepBoHaya/IbHbIE XMMUYECKHE MOHATHS (254)
1 1 [Ipenmet xumuu. Tena u BeliecTsa. 1
OcHOBHBIE METOIbI TO3HAHMUSL:
Ha0II0IcHUE, U3MEPEHNE, IKCIIEPUMEHT.
2 2 | Ilpaktuueckas padora Nel. JlaGoparopHoe 1 Hudposas naboparopus
o0opyioBaHUE U MPUEMBI 0OpaIeHuUs C RELEON
HuM. [IpaBuna Ge3omnacHoi paboOTHI B Hudposoii qatunk
XUMUYecKoi naboparopun. CTpoeHue TEeMIIepaTypbl
IIJIJAMEHU. CnuproBka
Csgeua.
3 3 DuU3NYECKUE U XUMUYECKUE SBICHUS 1
4 4 Yucrele BenrecTBa U cMec. CriocoOnl 1
paszaeneHust cMecen
5 5 | Ilpaktuueckas pabora Ne2. Ouucrka 1
3arpsI3HEHHOU IIOBAPEHHOM COJIN.
6 6 | AtoMm. Monekyna. 1
7 7 | XuMUYeCKUH JI€MEHT. 3HaKU XUMHUYECKUX 1
3JIEMEHTOB
8 8 | IIpocThie U CIIOKHBIE BEILIECTBA. 1
9 9 | BanenTHoCTh 1
10 | 10 | 3akoH MOCTOSTHCTBA COCTaBa BEILECTBA. 1
11 11 | Xumuueckue hopmyiibl. MHIEKCHI. 1
12 12 | OTHOCcUTENbHASA aTOMHAS U MOJICKYJISIpHAS 1
Macchl
13 13 | MaccoBas 1011 XUMHUYECKOI'O 3JIEMEHTA B 1
COEIMHEHHH.
14 14 | BriuucieHue MacCOBOU TOIU XUMUYECKOT'O 1
3JIeMeHTa 1o (hopMyJie COeTUHEHUSI.
15 | 15 | YcranoBnenue npocreifmeit popmyiisl 1
BEILIECTBA 110 MACCOBBIM JOJISIM
XUMUYECKUX IJIEMEHTOB.
16 16 | MaccoBas J0JIs1 XUMHUYECKOI'O 3JIEMEHTA B 1
COEIMHEHUU
17 17 | 3akOH cOXpaHEHHUsI MacChl BEIIECTB. 1 BEChI TEXHOXUMHUYECKHE

JIeMOHCTPAIIMOHHBIN YKCIIEPUMEHT. «3aKOH
COXPaHEHHUS MacChl BELIECTBY

WM SJICKTPOHHBIC; CBEYa;
K0JI10a tutockomouHas 250
MJI; JTO5KKa JIJIST COKUTaHMS
BEILIECTB
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18. | 18. | Xumuueckue ypaBHeHus. KoaddurmeHTsr.

19| 19

20 | 20 |VYcimoBus W TpU3HAKKM  TPOTEKAHUS
XUMHYECKUX PEAKIUH.

21 | 21 |Ilpaktmueckas pabota Ne3. [IlpusHaku
MPOTEKAHUS XUMUYECKUX PEAKLIUM.

22 22 | Moap — eqMHUIIA KOJIUYECTBA BEILECTBA.
MousipHas macca.

23 | 23 | MonsipHast macca.

24 | 24 | KonrposnpHas pabora Nel o teme
«IlepBoHaUaIbHBIC XUMUYECKUE TTIOHATUS

25 | 25 | BeruucieHns 0 XUMUYECKUM YPABHEHUSAM
KOJIMUYEeCTBa, 00beMa, Macchl BELIeCTBa 10
KOJIMUYECTBY, 00bEMY, Macce peareHTOB WK
MIPOJYKTOB PEAKIUH.

Kucaopoa. Bogopox (94)

26 1 Kucnopon — XumMuyeckuit 21EMEHT U
npocroe BeuecTBo. O30H. CocTaB BO3yXa.

27 2 | ®u3nyeckue U XMUMHUYECKHE CBOMCTBA
KHCIIOpO/Ia.

28 3 [Tonydyenue u npuMeHEHHEe KUCI0pOIa.

29 4 | Ilpaktuueckas padora Ned. [Tomydenne
KHCJIOPOJIa U U3YUCHHUE €TO CBOMCTB.

30 5 | Bogopox — XMMHYECKHH 3IEMEHT U IIPOCTOE
BemiecTBo. [lonmyyenue Bogopoaa B
naboparopun. [Tomydenue Bogoposaa B
MIPOMBILIIIEHHOCTH.

31 6 | dusnyeckue U XUMHUYECKHUE CBOKCTBA
Bogopoja. [Ipumenenue Bogoposa.
KauecTBeHHbIe peakiuy Ha ra3000pa3HbIe
BeIIEeCTBa (KHCIOPO, BOJOPO).

32 7 | llpaktudeckas padora Ne5. [Tomyuenue
BOJIOPO/Ia ¥ U3yUECHHE €T0 CBOMCTB.

33 8 | 3akon ABoraapo. MospHbIif 00bEM Ta30B.
OObeMHBbIE OTHOIIEHHS Ta30B TIPH
XUMUYECKUX PEAKIUAX.

34 9 | BerunciieHus 10 XUMUYECKUM YPABHEHUSAM

KOJINYeCTBa, 00beMa, MacChl BEIECTBA 110
KOJINYECTBY, 00BEMY, MAacCe peareHTOB WU
IIPOSYKTOB PEAKLUH.

Boaa. PacTtBopbl. (54)




35 1 Bona B mpupone. KpyroBopoT Bojsl B 1 npuOOp I OMBITOB C
npupoje. Pu3nyeckre U XUMUYECKHE 3JEKTPUYECKUM TOKOM;
CBOMCTBA BOJIbI. JleMOHCTpallMOHHbIN HCTOYHHUK HOCTOSIHHOT'O
SKCIEPUMEHT . TOKa: MPOOUPKU — 2 MIT. ,
«PaznoxxeHune BObl JICKTPUIECKUM MPpOHYMCPOBAHHBIC,
TOKOM. JyYMHKa; CIIUPTOBKA;
npoOKK — 2 TIT, TUHIIET.
36 2 PacTtBOpBI. PacTBOpUMOCTH BEIIECTB B BOJIE. 1
Konuenrtpanus pactBopoB. MaccoBast 10J1st
PacTBOPEHHOTO BEILIECTBA B PaCTBOPE.
37 3 | PacyeT maccoBoii 10JIU PaCTBOPEHHOTO 1
BEILIECTBA B PacTBOPE.
38 4 | Ilpaktrueckas pabota Ne6. [Ipuroronenue 1
PacTBOPOB C OIIPENEICHHON MacCOBOM
JI0JIel paCTBOPEHHOIO BEIIECTBA.
39 5 | KonrponbHass pabora Ne2 1o Teme 1
«Kucnopoa. Bogopoa. Boga.
OcHOBHBIE KJIacChl HEOPraHMYECKUX coequHeHuit (174)
40 1 Oxkcupsl. Knaccudukanus. Homenknatypa 1
41 2 dusnueckue cBONCTBA OKCUIOB. 1
XUMHUYECKHE CBOMCTBA OKCUIOB.
42 3 | llonyyeHue 1 NpUMEHEHHE OKCUJIOB. 1
43 4 | OcnoBanus. Knaccuduxanms. 1
Howmenknarypa
44 5 ®du3nYecKre CBOMCTBA OCHOBAHMIA. 1
[Tonyuenue ocHOBaHMIA.
45 6 | Xumuueckue CBOICTBa OCHOBaHMIA. 1 Hudposas nabopatopus
JlabopaTopHsbIit onibIT . « OCHOBAHHUS . RELEON
Peakuus nerrpanusauum» Hudposoii pH. mraTus ¢
3aKUMOM; MSITh XUMHUYECKHUX
CTaKaHoB (25 Mi);
IPOMBIBAJIKA.
46 7 | Kucnoter. Knaccudukarus. 1
Homenkinarypa. ®dusndeckue CBONCTBA
KHCJIOT.
47 8 | Ilomy4yeHue u npUMEHEHUE KUCIIOT. 1
48 9 | Xumuueckue cBoOCTBa KUCIOT. Peaknus 1
HEUTpaIU3al1H.
49 10 | Munukaropsl. I3MeHeHNE OKpacKu 1
WHJUKATOPOB B PA3JIMYHBIX CpeJlax.
50 11 | Conu. Knaccuduxanus. Homenknarypa. 1
Du3nYeCKUe CBOKCTBA COJIEM.
51 12 | Ilomy4yeHue U NpUMEHEHUE COJIEH. 1
52 13 | XuMuueckue cBOMCTBa CoJieH. 1
53,| 14, | 'eHetnyeckass CBsSI3b MEXIy KJIaccamMH 2
54 15 | HEOpraHMYECKUX COCTUHEHHUIA.
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55

16

[Ipaktrueckas pabora Ne7. Pemenue
SKCIEPUMEHTAIBHBIX 33J1a4 110 TEME
«OCHOBHBIE KJIACChl HEOPTAaHUYECKUX
coequHeHmiy. «Onpenenenne pH
PacTBOPOB KUCJIOT U LIEIOYEI)

Hudposas maboparopust
RELEON

Hudposoii pH. mraTus ¢
32KUMOM; MSITh XUMHUYECKHUX
CTaKaHoB (25 mn);
MIPOMBIBAJIKA.

56

17

KonTponbhas padorta Ne3 no teme
«OCHOBHBIE KJIACChl HEOPIraHUYECKUX
COCTUHEHUIY.

Cr

poenne
ncTemMa

aTomMma. Hepnounqecm/lﬁ 3aKOH U lepuoanveccras

xuMudecknx 3jeMenToB .. MenaeneeBa

(39

57

1

CrpoeHue aToMa: SApo, SHEPreTUUECKUM
ypoBeHb. CocTaB sipa aToma: IPOTOHBI,
HEUTpOHBI. M30TOmEI.

1

58

HepHO)IquCKaSI CHUCTEMA XUMHUYCCKUX

12

anemenToB .M. Menneneea. duznueckuil
CMBICTT aTOMHOTO (TIOPSIKOBOTO) HOMEpa
XUMHUYECKOT0 JIeMEHTa, HOMEpa IPYIIbI U
MEepUOJ1a MEPUOJUYECKON CUCTEMBI.

59

[Tepuonuueckuii 3akon /.M. Menaeneena.

60

CrpoeHne  JHEPreTMYECKHX  ypOBHEH
aTOMOB NEPBbIX 20 XMMUYECKHUX 3JIEMEHTOB
nepuoanudeckou cucremst J1.1.

Menneneena.

61

3aKOHOMEPHOCTH U3MEHEHUS CBOMCTB
ATOMOB XUMHMUYECKHUX JIEMEHTOB U UX
COEIMHEHUI Ha OCHOBE I10JIOKEHHUS B
nepuoanueckoit cucreme .M. Menneneesa
Y CTPOCHHUSI aTOMa. 3HAUYCHHE
IIepuonnueckoro 3akona J1.1.

Menneneena.

Crtpoenue BemecTB. Xummnueckasi cBsizb (44)

62

1

HNonuas cBs3b.

63

2

DJIEKTPOOTPULIATETLHOCTh aTOMOB
XHMHYECKHX 31eMeHTOB. KoBasieHTHas
XUMHYECKasl CBA3b: HEMOJISIpHAS U
nossipHasd. [loHsTHe 0 BOMOPOIHOM CBS3U U
€€ BIUSHUU Ha PU3NYECKUE CBOWCTBA
BEIIECTB HA IPUMEPE BOBL.

64

MeTtammueckas CBSI3b.




65 4 | Tunsl KPUCTATUTMYECKUX PELIETOK 1 Hudposas maboparopust
(aToMHas1, MOJIEKYJISIpHAS, HOHHAS, RELEON
MeTaindeckas). 3aBUCUMOCTh (PU3HUYECKUX Hudposoii gatuuk
CBOMCTB BEILIECTB OT TUIA TEMIIepaTypbl IUIATUHOBBIN;
KpUCTAJUITMYECKOU pemeTku. @uHaHCcOBas JATYUK TEMIIEPATyphl
IPaMOTHOCTb. JIEeMOHCTpallMOHHBIN TEPMOIapHbIN
JKcnepuMeHT. « Temneparypa miaBieHUs
BEILIECTB C PA3HBIMU TUIIAMHU
KPUCTAJUTMYECKUX PELIETOK

Xumuveckue peakuuu (34)

66 1 | Crenenp okucnenus. OnpeneneHue 1
CTENEHU OKUCJICHUSI aTOMOB XUMHUYECKUX
3JIEMEHTOB B COETUHEHUSIX.

67 2 | Okucnurens. BocctaHoBUTENb. 1

68 3 | KourponbHas pabota Ned o Teme 1
«Ctpoenue aroma. [lepnoauueckuii 3aKkoH
J.U. MenneneeBa. CTpoeHue BeIeCTBa»

IHoBTOpEHHeE (24)
69, | 1,2 | IloBropeHue 2

70

9 KUIIACC
Ne pumeyanue
Ne | m/mB Koagso (ucnoJib30BaHMe
n/o | Teme Tema ypoka yacop | o0opynoBanusi Touku
pocra)
XumMuveckue peakunu(24)

1 | Crenenb okucneHus. OKUCIUTENb. 1
Boccranosurens

2 2 | CyuHoCTh OKHCIIUTENbHO-BOCCTAHOBUTEIBHBIX 1
peaKuuid.

Kucaopoa. Boxopona (14)

3 1 | TernoBoii 3¢ peKT XUMHUUECKUX PEAKIIUH. 1 Hudposas
[TonsiTHE 00 9K30- ¥ SHAOTEPMHUUECKHIX nabopaTopus
peakuusx. [[eMOHCTpalMOHHBIN YKCIIEPUMEHT. RELEON
«TertoBoii 3 (heKT pacTBOPECHUsI BEIICCTB B Iudposoii paryu
BOJIEY TEeMIIepaTypbl

MJIATUHOBBIM
XuMmnueckue peakuuu (94)
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[TonsiTHE O CKOPOCTH XMMUYECKON PEAKIUU.
@axTOpsl, BIUAIOIINAE HA CKOPOCTh XUMUUECKOU
peakuuu. [lonsaTue o karaausaTope.
JleMOHCTpaliMoHHbIHM onbIT. «3ydyeHue
BIIMSIHUS PA3JIMYHBIX (AKTOPOB Ha CKOPOCTh
peakuun»

Hudposas
nabopaTopus

RELEON
Hudposoii qaTunk
TEeMITepaTyphl
IIATHHOBBIN

Knaccudukanus XuMu4eckux peakiuii mo
Pa3IUYHBIM NIPU3HAKAM: YUCIY U COCTaBY
HCXOJHBIX U ITOJIyYEHHBIX BELIECTB; U3MEHEHUIO
CTETNIEHEW OKUCIIEHUS aTOMOB XMMHUYECKHUX
3JIEMEHTOB; IIOTJIOLICHUIO UJIU BBIJICIICHUIO
SHEPrUH.

SHCKTPOHI/ITI/I‘IGCKEUI JUcCconmuanus.

DJIEKTPOJIUTHI U HEIJIEKTPOJIUTHI. IOHBI.
Karuons! u annonsl. JIJabopaTOpHBI OMBIT .
«CunbHble U cadble SJEKTPOIUTHD)

Hudposas
nabopaTopus

RELEON
Hudposoit gaTunx
AJIEKTPOIIPOBOTHOCTH

DJIEKTPOJIUTHYECKAS] AUCCOIUALIUS KUCIIOT,
mieo4eil U coyei.

Peakuuu noHHoro oomena

YcioBusl MPOTEKAHKsI PEaKIMii HOHHOTO
oOMeHa.

11

[IpakTuueckas pa6ora Nel. Peakiun noHHOTO
oOMeHa.

Hudposas
nabopaTopus

RELEON
Hudposoit gaTanx
ANEKTPOIPOBOTHOCTH

12

Kontponbnas padorta Nel o reme
«XUMHYECKUE PEAKITHID.

Hemetanusl 1V — VII rpynn u ux coequHenus (264)

13

1

[TonoxeHrne HeMETaUI0B B IEPHOJUIECKON
CUCTEME XMMUYECKUX dIeMeHTOB [[.1.

Menneneesa. OO1e CBOICTBA HEMETAIUIOB.

14

I"anorensl: pu3nyeckue 1 XUMUIECKHE
CBOMCTBA.

15,
16

3,4

COGI[I/IHCHI/IH raJIor€HOB: XJIOPOBOJAOPOA,
XJIOpOBOAOPOJHAA KUCJIOTA U €€ COJIM.

17

Cepa: pusnyeckue U XUMUIECKHUE CBOMCTBA.

18

CoenuHeHUs Cephl: CEPOBOIOPO, CYIb(OUIBL,
OKCH/JIBI CEpBI.

19

CepHucTas 1 cepOBOAOPOHAS KUCIOTHI U UX
COJIH.

20,
21

89

CepHas kucnora.




22 10 | KontponsHas paborta Ne2 o Teme
«Hemeramibn
23 11 | A30T: Qpu3nUecKre U XUMUIECKHE CBOMCTBA.
24 12 | AMmuaxk
25 | 13 | Conu ammoHus. JIaGopaTOpHBINA OMBIT. Hudposas
«ObpazoBaHue cojieii aMMOHUS naboparopus
RELEON
Hudposoit gaTunx
ANEKTPOIPOBOTHOCTH
26 14 | IIpakTrueckas pabota Ne2.Ilonydyenne amMmmuaka
U U3YYEHUE €ro CBOMCTB.
27 15 | Okcuns! a3ora.
28, | 16, | A3oTHas KHUCJIOTa U €€ COJIH.
29 | 17
30 | 18 | @ocdop: puznyeckre 1 XUMUIECKHE CBOKCTBA.
31 19 | Coenunenus docdopa: okcua pochopa (V),
oprodochopHas KUCIOTA U €€ COJIH.
32 | 20 | Yruepox: ¢pusnveckue U XUMHUECKUE CBOICTBA.
AmtoTponus yriiepoaa: anmMas, rpadur, kapOuH,
GbyInepeHsl.
33 | 21 | Coeaunenus yraepona: okcuas yriaepoaa (II) n
(IV).
34 | 22 | CoenuHeHus yriepoaa: yrojibHasi KUCJIOTa U €€
COJIH.
35 | 23 | IIpakTtuueckas padota Ne3. [Tomyuenue
YTIIEKUCIIOTO T'a3a U N3yYEHHE €r0 CBOMCTB.
36 | 24 | KpeMHuii u €ro COEAMHEHHUA.
37 | 25 | Ilpaktuueckas pabora Ned. Pemienue
HKCIIEPUMEHTAIBHBIX 33134 110 TeMe
«Hemertauel [V — VII rpynn u ux
COCTUHEHUIY.
38 | 26 | KontponpHas pabora Ne3 mo reme
«HemeTtamibny
MeTaniabl ¥ ux coequnenus (144)
39 1 | [HonoxeHue MeTayioB B IEPUOIUYECKOM

CHUCTEME XUMUYECKUX 3y1eMeHToB [[. 1.
Menpneneesa. O6mme Gpuznyeckre CBOMCTBA

17




meTtamoB. duHaHCcOBaAs I'paMOTHOCTbD.

40 2 Mertasisl B IpuUpoie U OOITHE CIIOCOOBI UX 1
MOy YCHUSI.
41 3 OO0111e XUMHYECKHE CBOMCTBA METAJIIOB: 1
peaKkIy ¢ HeMeTaJJIaMU, KUCIIOTaMH, COJISIMHU.
42 4 | DIEeKTPOXUMUYECKUI s HANIPSIKEHUN 1
METaJIJI0B.
43, | 5,6 | lllenounsic MeTaUIBI M UX COSAUHCHUS. 2
44
45, | 7,8 | UlemoyHo3eMeNbHbIC METAUIbI U UX COSTUHECHUSI. 2
46
47 9 AnoMuHMI. 1
48 10 | AMdoTepHOCTh OKCH/IA U THAPOKCHIA 1
AJTFOMMHUS.
49 11 | XKene3so. 1
50 12 | CoenuHeHns Kene3a U MX CBOMCTBA: OKCHIBI, 1 Hudposas
rupokcuabl v conu xkenesa (I u I1T). naboparopus
Jlaboparopusriii onbiT N 11. «XKeneso. RELEON
OxkmucIIeHne jKene3a BO BIaKHOM BO3yXe» Lugposoit narunk
JIaBIICHUS
51 13 | IlpakTuueckas pabora NeS. Pemenne 1
AKCTIEPUMEHTAIIBHBIX 3a7a4 10 TeMe «MeTaib
1 UX COCTUHCHH.
52 14 | KontponbHas padora Ne4 mo teme «MeTtaisl U 1
HUX COCIUHCHUS
IlepBoHaua/ibHbIE CBeleHNsI 00 oprann4veckux BemecrBax (144)
53, | 1,2 | IlepBoHavasibHBIE  CBEIEHUS O  CTPOCHUH 2
54 OpraHUYECKHUX BEIIECTB.
55, | 3,4 | YrineBogopoabl: METaH, ITaH. 2
56
57 5 VYTaeBo0poIbl: STUJIEH. 1
58 6 | McTtouHuku yrieBo10poi0B: IPUPOIHBIN ra3, 1
HE(PTH, yroJb.
59 7 Kucnoponcoaepxaume coeIMHEHNS: COUPTHI 1
(MeTaHoI, ATaHO, TJIULIEPHH)
60, | 8,9 | Kucinopoacoaep:xaiire cCoeIMHEHNS : 2
61 KapOOHOBBIE KMCIIOTHI (YKCyCHasi KUCIIOTa,
CTEapUHOBAs M OJIEMHOBASI KUCJIOTHI,
AMUHOYKCYCHasl KHCIIOTa).
62 10 | buonornyecky BaXKHbI€ BELIECTBA: JKUPBI. 1
63 11 | buonornuecku BaxHBIE BELISCTBA: [VIIOKO3A. 1
64 12 | broorndecky BayKHBIC BEIICCTBA: OCIIKU. 1
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65 13 | KoarponbHas pabota Ne 5 «IlepBoHauaibHbIe
CBECHHSI OPraHUYECKHX BEIIECTBY.

66 14 | Xumuueckoe 3arpsi3HEHUE OKpY Karolei cpebl
U €r0 MOCJEICTBHUS.

OcHOBHBIE KJIACChI HEOPTAaHUYECKUX coeuHeHu (24)

67 1 [Ipobiema 6e30macHOTO UCIIOJIH30BAHUS
BEIIECTB M XUMHUUECKHUX PEaKIIHii B
MMOBCEAHEBHOM JKU3HU.

68 2 | Tokcu4Hble, TOPIOYUE U B3PHIBOOIIACHBIE
BelecTBa. beIToBas XUMU4eckasi TpaMOTHOCTb.

IHoBTOpenue (24)
69, | 1,2 | [loBTOpenue
70

19




