


Pa3nean L. [lnanupyembie pe3yibTaTbl 0CBOCHHUSI YUe0OHOT0 mpeaMeTa

®opMHupOBAHHE YHUBEPCAJBHbBIX YUeOHBIX 1eiiCTBHH.

Crangapt ycraHaBiuBaeT TpeOOBaHUS K pe3ybTaTaM OCBOCHHS OOYYarOIIHMMHUCS
OCHOBHO# 00pa3oBaTeIbHON MPOrpaMMbl OCHOBHOT'O 00IIero 00pa3oBaHus:

JIMYHOCTHBIM, BKJIFOYAIOIIUM TOTOBHOCTb M  CIIOCOOHOCTH — OOydaromuxcss K
CaMOPAa3BUTHI0 U JIMYHOCTHOMY CaMOONPEAENeHHI0, CHOPMUPOBAHHOCTh HMX MOTHBALMH K
OOy4eHMI0O ¥ LeJICHANpPABICHHOW IO3HABATENbHON AEATENbHOCTH, CHUCTEMbl 3HAYUMBIX
COLIMANIbHBIX M MEKJIMYHOCTHBIX OTHOLIEHHUH, LIEHHOCTHO-CMBICJIOBBIX YCTAHOBOK, OTPAXKAIOIINUX
JUYHOCTHBIE U TpaXJaHCKUE TO3ULHUU B JEATENbHOCTH, COLHUAIbHbIE KOMIETEHIINH,
NPaBOCO3HAHHUE, CIIOCOOHOCTh CTABUTH LEIH U CTPOUTH JKM3HEHHBIE IUIAHBI, CIIOCOOHOCTH K
OCO3HaHHUIO POCCUNCKON UIEHTUYHOCTH B MOJUKYJIBTYPHOM COLIMYME;

METANPEAMETHBIM, BKIIOYAIOIIUM OCBOEHHBIE OOYYAaIOIIUMHUCS MEKIPEAMETHBIC
NOHATHSI W YHUBEpPCaJbHble Yy4deOHble JAEWCTBUSL  (PETyJATUBHBIC, IIO3HABATEJbHBIC,
KOMMYHHKATHBHBIE), CIOCOOHOCTh WX UCIOJB30BAaHUS B Y4eOHOH, NO3HABATENbHOW U
COLMANIbHOW TPAKTHUKE, CaMOCTOSITEIbHOCTh TUIAHHUPOBAHMS M OCYIIECTBIEHHUS yueOHOH
OEATEIbHOCTH M OpPraHu3aluu y4eOHOro COTPYIHHUYECTBA C MENAaroraMd M CBEPCTHHKAMH,
NOCTPOCHNE UHIUBUAYAIBHONW 00pa30BaTeIbHON TPACKTOPHH,

MpeIMEeTHBIM, BKIIFOYAOIUM OCBOCHHBIE OOYYarOIIUMUCS B XOA€ HU3YYEHHUS y4eOHOro
npeaMera yMeHHs crielupudecKue sl JaHHOW MpeaMeTHOH 00JacTh, BUABI e TEbHOCTH TI0
NOJIyYeHUIO HOBOTO 3HAHUs B paMKax y4eOHOro mpeaMmera, €ro mnpeoOpa3oBaHHUI0 U
NPUMEHEHUI0 B  Yy4eOHBIX, YYE€OHO-TIPOEKTHBIX W  COLMAJBHO-TIPOEKTHBIX CHUTYaLHUSX,
¢dopMHUpOBaHHE HAYYHOTO THIIA MBIILICHHS, HAYYHBIX MPEACTABICHUH O KIFOYEBBIX TEOPHSIX,
TUMAX M BUAAX OTHOLIEHWH, BJaJeHHEe HAay4YHONW TEPMMHOJIOTHEH, KIIIOUEBBIMH MOHATUSMH,
METOZAaMH U NIPUEMaMHU.

JInuHOCTHBIE pe3yabTATbl OCBOEHUSI OCHOBHOII 00pa3oBaTe/IbHOH NpPOrpaMmbl
OCHOBHOI0 00111ero 00pa3oBaHUsl OTPAXKAIOT:

- BOCIIUTAHUE POCCUHCKON IpaklaHCKON WAEHTUYHOCTU: NMAaTPUOTU3MA, YBakeHUs k OTeuecTBy,
MPOLIJIOE U HACTOsLlee MHOTOHALMOHAIBHOrO Hapona Poccuu; Oco3HaHMe CBOEH 3THUYECKOMU
MIPUHAJIEKHOCTH, 3HAaHWE WCTOPHUH, SI3bIKA, KYJbTYPbl CBOETO Hapo[a, CBOETO Kpas, OCHOB
KyJIbTYPHOTO Hacienuss HapoioB Poccuu U 4enoBedecTBa, YCBOEHHE T'yMAaHHUCTHYECKHX,
JIEMOKPATUYECKUX U TPAAMIHMOHHBIX LIEHHOCTEH MHOTOHALIMOHAJIBHOIO POCCHICKOTO OOIIeCTBa,
BOCIHMTaHNUE 4yBCTBA OTBETCTBEHHOCTH U A0Jira nepen PonuHoi;

- (opmupoBaHHE OTBETCTBEHHOI'O OTHOIIEHHUS K YYEHUIO, TOTOBHOCTH H CHOCOOHOCTH
o0y4armuxcss K CaMOPa3BUTHIO U CaMOOOpPA30BAaHHMIO HA OCHOBE MOTHBALMU K OOYYEHHUIO U
MO3HAHUIO, OCO3HAHHOMY BBIOOPY U MOCTPOEHHIO AANbHEHIIeH MHIUBUIYaJbHOH TPAeKTOPUHU
oOpazoBaHust Ha 06a3e OPUEHTHPOBKU B MUpeE mpodeccuii 1 mpoecCHOHANBHBIX MPEANOYTEHHH,
Ha OCHOBE (POPMMPOBAHUS YBAXKUTEIHHOTO OTHOIIECHUS K TPYAY;

- (opMupoBaHHE LEIOCTHOIO MHPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
pa3BUTHA HAyKH H OOIIECTBEHHOW MPAKTHKH, YYUTHIBAIOIIETO COLHMAJIbHOE, KYJIBTYPHOE,
SI3BIKOBOE, TyXOBHOE MHOT000pasne COBPEMEHHOTO MHPA,

- (hopMHpOBaHUE OCO3HAHHOT'O, YBAKUTEIBLHOTO M JOOPOKENATENIbHOTO OTHOLIEHHS K IPYTOMY
YeJOBEKY, €r0 MHEHHUIO, MHPOBO33PEHHUIO, KYJbTYype, sI3bIKY, Bepe, I'pakIaHCKON MO3ULUH, K
UCTOPUHM, KYJIBTYpe, PENUruH, TPAAULMIM, sI3bIKaM, LEHHOCTAM HaponoB Poccuu u Haponos
MHpa, TOTOBHOCTH M CIIOCOOHOCTH BECTH AHMAJOr C APYTUMH JIFOABMH U JOCTHIaTb B HEM
B3aMMOIIOHMMAaHUS;

- OCBOGHHE COLMAIBbHBIX HOPM, MpPAaBWJ IOBENEHUs, pojiel W (opM COIHMAIbHOH >KU3HU B
IPyIax U cooOLecTBax, BKIOYAs B3POCIbIE M COLMAIBHBIE COOOIIECTBA;, Y4aCTHE B IKOJIbHOM
CaMOYIIPaBJIEHMH U OOINECTBEHHOH JKU3HU B TpEeAesax BO3PACTHBIX KOMIETECHLUH C y4ETOM
PETHOHANBHBIX, STHOKYJIBTYPHBIX, COLUAIBHBIX H SKOHOMHUYECKUX OCOOEHHOCTEH;



- pa3BUTHE MOPAJBHOTO CO3HAHUS M KOMIIETEHTHOCTH B PEIIEHUH MOPAJBbHBIX MpoOIeM Ha

OCHOBE JIMYHOCTHOTO BbIOOpa, (OpMHUpPOBaHHME HPABCTBEHHBIX YYBCTB M HPABCTBEHHOI'O

MOBEICHMS, OCO3HAHHOTO U OTBETCTBEHHOT'O OTHOIIEHHSI K COOCTBEHHBIM MOCTYTIKAM;

- (opMupOBaHHE KOMMYHHKATHBHOH KOMIIETEHTHOCTH B OOIIEHHMM W COTPYIHHUYECTBE CO

CBEPCTHHKAMM, JETbMU CTapliero W MJAALIEro BO3pacTa, B3POCIBIMH B  IIpOLECCEe

oOpazoBaTesbHON, O0IIECTBEHHO MOJIE3HON, yueOHO-HCCIeI0BATENbCKON, TBOPUECKOH U APYTHX

BUJIOB JIESTENBbHOCTH,

- (opmupoBaHue LEHHOCTH 3A0pOBOrO U Oe3omacHOro obpasa KU3HU, YCBOCHUE MPABHII

WHIMBUAYAJIBHOTO U KOJUIGKTUBHOTO O€30MaCHOr0 TMOBEACHHS B YPE3BbIMANHBIX CHUTYalHsX,

YTPOKAIOLIUX JKU3HU U 3[0POBbIO JIFOIeH, IPaBUJI MOBEEHUs Ha TPAHCIIOPTE U Ha JOpOrax;

- (popMHpOBaHHE OCHOB 3KOJOIMYECKOH KYJIBTYPhl COOTBETCTBYIOIIEH COBPEMEHHOMY YPOBHIO

SKOJIOTUYECKOTO MBIIUICHUS, PA3BUTHE OIBITA HKOJIOTHUYECKU OPHEHTHPOBAHHOH pedIeKCUBHO-

OLICHOYHOH U NMPaKTUYECKON MAESITEeNbHOCTH B )KU3HEHHBIX CUTYaLMsIX;

- OCO3HAHHE 3HAYEHHs CEMbH B JKU3HHU YEJIOBEKa M OOIIECTBa, MPUHATHE LIEHHOCTH CeMEHHOMN

JKU3HH, YBAKHUTEIbHOE U 3a00TIMBOE OTHOLIEHHE K YIEHAM CBOEH CeMbH,

- Ppa3BUTHE 3CTETUYECKOTO0 CO3HAHMS 4Yepe3 OCBOEHHE XYIOKECTBEHHOTO HacleAus HapoJOB

Poccun u Mupa, TBOPYECKOH AESTENBHOCTH 3CTETUYECKOrO XapaKkTepa,

- (¢dopMHUpOBaHHE OCHOB TPABOCO3HAHMS MJIsI COOTHECEHHS COOCTBEHHOrO TIOBENEHUS U

MOCTYNKOB JIPYIMX JIOA€M C HPaBCTBEHHbIMH LIEHHOCTSIMM U HOpPMamH IOBEIEHUs,

YCTAHOBJIEHHBIMH  3aKOHOHAaTenbcTBOM  Poccmiickoii  @enmepaunu,  yOeXIeHHOCTH B

HEOOXOIMMOCTH 3allMIIATh NPABOMOPSAOK IPABOBBIMH CHOCOOAMH M CPEACTBAMH, YMEHHUH

pea30BbIBATH OCHOBHBIE COLIMAIbHBIC POJIM B MPENENax CBOSH NeeClTOCOOHOCTH.
MetanpeameTHble pe3yJbTaThl 0CBOEHHUSI OCHOBHOM 00pa30BaTe/IbHOM NPOrpamMMbl

OCHOBHOT0 00111ero 00pa3oBaHHsl OTPAXKAIOT:

- YMEHHE CAMOCTOSITEJIbHO ONPENeNsITh eI CBOEro OOy4YeHHs1, CTaBUTh U (pOpMyITupoBaTh A

ceOs1 HOBBIE 3a1a4M B yuéOe U MO3HABATEIbHON NESITENbHOCTH, PA3BHBATh MOTHBBI M HHTEPECHI

CBOEH MO3HABATENbHOMN AEATEIbHOCTH,;

- yMEHHE CaMOCTOSITENIbHO IUIAHUPOBaTb IMyTH  JOCTHXKEHUs 1ienell, B TOM 4YHUCHe

aNbTepHATHBHBIE, OCO3HAHHO BBIOMpaTh Hambosee 3¢pdexkTuBHBIE CIOCOOB peleHnsT YIeOHbIX

U TMI03HaBaTENbHBIX 3a7a4;

- yMEHHE COOTHOCHUTb CBOM JEWCTBUsS C IUIAHUPYEMBIMU pe3yJbTaTaMH, OCYILECTBIISATh

KOHTPOJIb CBOEH AEATENBHOCTH B IMPOLIECCE AOCTIDKEHHS PE3ysbTaTa, ONPENeNsTb CIOCOOBI

IEeWCTBUI B paMKaxX MPEAJIOKEHHBIX YCIOBUI U TpeOOBaHUH, KOPPEKTUPOBATh CBOM AEHCTBHUS B

COOTBETCTBUH C U3MEHSIIOLICICS CUTyaluel,

- YMEHHE OLICHUBATh MPABUIBHOCTD BBITIOJHEHUS YueOHOM 3a1aun, COOCTBEHHBIE BO3MOXKHOCTH

€€ peLIeHus,

- BJaJ€HHEe OCHOBAMU CaMOKOHTPOJIsS, CAMOOLIEHKH, MPUHSTHUs PELIEHUN U OCYILIECTBICHMUS

OCO3HAHHOTO BBIOOpA B y4eOHOH U MO3HABATEIbHON AESITEIbHOCTH,

- YMEHHE OMNpenesATh IOHATHs, CO374aBaThb OOOOIIEHHS, YCTAHABIMBATH AHAJOIWH,

KJIacCU(UIIPOBATh, CAMOCTOSITEJILHO BBHIOMPATh OCHOBAHUS U KPUTEPHH ISl KiacCH(pHUKanmy,

yCTaHaBJINUBaTh IPUYUHHO-CIEACTBEHHbIE CBSI3M, CTPOUTb  JIOTMUECKOE PacCCyXIEHHE,

YMO3aKJIFO4eHNe (MHAYKTUBHOE, IEAYKTUBHOE U 10 aHAJOTHUN) U AEJIaTh BHIBOJHI,

- YMEHHE CO37aBaTh, IPUMEHATh U MPEOOPa30BBIBATH 3HAKH U CHUMBOJIbI, MOJIEIH M CXE€MBI IS

pewennst yueOHbIX 1 [TO3HABATEIBHBIX 33124,

- CMBICJIOBOE UTEHUE;

- YMEHHE OpPraHM30BbIBaTh y4eOHOE COTPYOHHUYECTBO H COBMECTHYIO NESITEIBHOCTD C yUUTEIEM

U CBEPCTHUKaMH, paboTaTh WHAMBHAYAJbHO M B TPYIIE. HAaXOAUTh OO0INee peleHne u

paspemate KOH(JIMKTBI Ha OCHOBE COIJIACOBAaHMA TIO3ULMH W y4éra HHTEPECOB;

¢dbopMyIHpOBaTh, APTYMEHTHPOBATh U OTCTANBATH CBOE MHEHHE,



- YMEHHE OCO3HAaHHO HCIHOJNb30BaTh pEUYEBbIE CPEACTBA B COOTBETCTBUU C 3ajaden
KOMMYHHKAIMH [IJIs1 BBIPAXKEHUSI CBOMX YYBCTB, MBICIEH W MOTPeOHOCTEH, IJIAHUPOBAHUS U
peryJsiiuu CBOEH NEsTENbHOCTH, BJIAJECHUE YCTHOH M NMUCBMEHHON PEUYbI0, MOHOJOTHMYECKON
KOHTEKCTHOM PEYbI0, Pa3BUTHE MOTUBALIMM K OBJIAJICHHUIO KyJbTYpOH aKTUBHOI'O MOJIb30BAHUS
CJIOBapsIMU U APYTUMHU TOUCKOBBIMU CUCTEMAMHU,

- opMupoBaHHE M Pa3BUTHE KOMIIETEHTHOCTH B OOJIACTH MCIOJB30BaHHS HH(OPMAIMOHHO-
KOMMYHHKAIHMOHHBIX TexHoJjorui (nanee MKT — komnerenumm),

- (opMupoBaHHE€ W Pa3BUTHE 3KOJOTMYECKOTO MBILIUICHUS, YMEHHE IPUMEHSITh €ro B
NO3HABATENIbHOW, KOMMYHHUKAaTHBHOH, COLMAJIBHOW MpakTHKE U  IpoQecCHOHATBHON
OpHUEHTALUH.

BbinyCKHUK HAYYHTCSH:

- XapaKTepru30BaTh OCHOBHBIE METO/IbI TO3HAHMS: HAOIIOACHUE, U3MEPEHNE, SKCIIEPUMEHT;

- CBOMCTBA TBEPABIX, )KUIKUX, Ta3000pa3HBIX BEIIECTB, BBIIEISISI UX CYLIECTBEHHbIC TPU3HAKH,

- PacKpbIBaTh CMBICI OCHOBHBIX XMMHUYECKHX MOHSTHH «aTOM», «MOJIEKYJay», «XUMHUECKH
3JIEMEHT», «IPOCTOE BEIIECTBOY», «CIOXKHOE BEINECTBOY», «BAJEHTHOCTB», «XHMHYECKas
peakuusy», UCTIOJB3Y sl 3HAKOBYIO CUCTEMY XUMUH;

- pacKphIBaThb CMBICT 3aKOHOB COXPAHEHHS MAacChl BEINECTB, NMOCTOSHCTBA COCTaBa, aTOMHO-
MOJIEKYJIIPHOHN TEOPUH;

- pa3nu4aTh XUMHUYECKHE U (PU3HUECKUE SBICHHS,

- Ha3bIBATb XMMHUYECKHE 3JIEMEHTBI,

- OTIpeNeTSITh COCTAaB BEIECTB 10 UX (popmynam;

- BAJICHTHOCTb aTOMa 3JIEMEHTa B COETMHEHUSIX;

- OMPeaessiTh THIT XUMHUYECKHX PEaKLni;

- Ha3bIBATh MPU3HAKH U YCJIOBUS MPOTEKAHUS XUMHUYECKUX PEAKLIHIT;

- BBIBJIATH MPHU3HAKH, CBHUICTEJbCTBYIOIIME O MPOTEKAHHH XUMHYECKOH peakUuu MpH
BBIMTOJHEHHH XUMHUYECKOTO OMbIT,;

- COCTaBIATH (POPMYJIbl OMHAPHBIX COETMHEHHIA;

- COCTaBJISITh YPaBHEHHS X UMHUECKHX PEaKLIU;

- cobOmoaTe npasuiia 0€30NMacHO padoThI MPH MPOBENEHUH OIBITOB;

- MOJIb30BAThCSI TAOOPATOPHBIM OOOPYIOBAHUEM U MTOCYIOH;

- BBIYUCIISATh OTHOCUTENIbHYIO MOJIEKYJISIPHYIO i MOJIIPHYIO MacCChI BEIIECTB,;

- BBIUHCIIATH MACCOBYIO JIOJI0 XUMHUYECKOTO 3JIEMEHTa 1O (POpMyJie COSTUHEHHS,

- BBIYUCISITH KOJMYECTBO, OOBEM WM MAacCy BEIIeCTBa IO KOJHYECTBY, O0OBEMy, Macce
PEareHTOB MJIH MPOAYKTOB PEAKIIHM;

- Xapaktepu3oBaTb (U3NYECKHE W XHUMHUYECKHE CBOICTBAa MPOCTBIX BEIIECTB: KUCIOpPOAA M
BOZOPOZA,

- TIOJTy4aTh, COOMPATh KHCIOPO U BOIOPOL;

- Pacro3HaBaTh OMBITHBIM ITyTEM ra3000pa3HbIe BEIIECTBA: KUCIOPO, BOAOPOLX;

- PacKpBIBaTh CMBICJ 3aKOHa ABOTaApo;

- PacKpBIBATh CMBICJ TIOHATHH «TETJIOBOH (P EeKT peakium», «KMOJSIPHBIA 00bEMY;

- XapakTepu30BaTh PU3MIECKIE U XMMUYECKUE CBOHCTBA BOBI,

- PacKpbIBaTh CMBICJI MOHSTHS KPACTBOPY;

- BBIUUCIISITh MACCOBYIO JIOJIO PACTBOPEHHOTO BEIIECTBA B PACTBOPE;

- IPUTOTOBJIATH PACTBOPBI C ONPENETICHHON MaCCOBOU NONIEH PAaCTBOPEHHOIO BEIECTBA,

- Ha3bIBaTh COCAMHEHUS M3YYEHHBIX KJIACCOB HEOPTAHUYECKUX BEILECTB;

- XapaKkTepu30BaTh (PU3NYECKHE M XUMHUYECKHE CBOWCTBA OCHOBHBIX KJIACCOB HEOPTAHUYECKHX
BEIECTB. OKCHAOB, KHCJIOT, OCHOBAHUMN, COJICH,

- OTIpeAeTSITh MPUHAMIEKHOCTD BEIIECTB K OMPEAEIEHHOMY KJIaCCy COSIUHEHHIA,
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- COCTaBJIATH (POPMYJIbl HEOPTAaHMUECKUX COCAMHEHUH H3YYEHHBIX KJIACCOB;

- TPOBOAUTL OMNbITBHl, NOATBEPKAAIOIINE XUMHUYECKHE CBONCTBA H3YYEHHBIX KJIACCOB
HEOPraHUYEeCKUX BEILECTB;

- pacrmo3HaBaTh OIBITHBIM I[yTEM PacTBOPbI KUCJIOT M IIeJOo4Yeil MO H3MEHEHUIO OKpPaCKU
HUHANKATOPA,

- XapaKTepu30BaTh B3aUMOCBS3b MEXKAY KJIaCCAMU HEOPraHUYEeCKUX COeINHEHUI],

- packpbiBaTh cMmbica [lepuonndeckoro 3akona [ 1. Menaeneesa,

- OOBSICHATh (PU3MYECKHI CMBICI aTOMHOTO (TIOPSOKOBOIO) HOMEPAa XUMHYECKOTO 3JIEMEHTA,
HOMEPOB I'PyIIIbI U epuoaa B nepuoguyeckon cucreme J[. 1. Menneneesa;

- OOBSICHATH 3aKOHOMEPHOCTH M3MEHEHHUS! CTPOEHHsI aTOMOB, CBOWCTB 3JIEMEHTOB B Ipenesax
MaJIbIX NEPUOAOB U INIABHBIX MOATPYIII,

- XapaKTepU30BaTh XUMHUUYECKHE 3JIEMEHTHI (OT BOJOPO/A 0 KaJIbLIKA) HA OCHOBE UX ITOJOKEHUS
B nepuoanyeckoii cucreme J[ M. MenneneeBa 1 0COOEHHOCTEH CTPOSHUS MX aTOMOB,

- COCTaBJISITh CXE€MBbl CTPOEHHUs aTOMOB NepBbIX 20 371€MEeHTOB nepuoandeckon cucrems! [[.H.
Menpeneera,

- PacKpbIBaTh CMBICI MOHATUHN: «XUMHUYECKAsI CBSI3bY», 3JIEKTPOOTPULIATEIbHOCTDY,

- XapaKTepHU30BaThb 3aBUCHUMOCTb (DPU3MUYECKHX CBOWMCTB BEINECTB OT THMA KPUCTAIUIMYECKOH
peLIeTKY,;

- ONpeNeNATbh BUJI XMMUYECKOM CBSI3U B HEOPraHUYECKUX COEIMHEHUSX,

- u300pakaTb CXEMbl CTPOCHUS MOJIEKYJ BEIIEeCTB, OOpPa30BAHHBIX pa3HbIMU BUIAMHU
XUMHYECKHX CBS3€l;

- PacKpbIBaTb CMBICI MOHATUH «MOH», KKATHUOH», KAHUOH», «3JIEKTPOJIUTHLY, KHEIJIEKTPOJIUTHD?,
«QIEKTPOIUTHYECKAs TUCCOLUALINSDY, KOKUCIUTENDbY, «CTEeNIEHb OKUCIEHHUS» «BOCCTAHOBUTENDY,
«OKHCIIEHUEY, KBOCCTAHOBJIEHUEY,

- ONpENENsATh CTENEHb OKUCIEHUS aTOMa 3JIEMEHTA B COEIMHEHUH;

- PacKpbIBaTh CMBICI TEOPUH BJIEKTPOIUTUIECKON AUCCOLHUALINMY,

- COCTABJISATh YPABHEHUS HJIEKTPOJUTHYECKON OUCCOLUALUN KUCIIOT, ENO0YeH, COeH;

- OOBSACHATH CYIIHOCTh MpOIecCa SJEKTPOJUTHUECKOW ITUCCOLMALMN M PEaKIUil HOHHOTO
oOmeHa;

- COCTaBJIATD MOJHBIE U COKPAIIEHHbIE HOHHBIE YPABHEHHs pEaki OOMeHa;

- OTIpeAeTSITh BO3MOXKHOCTD MPOTEKAHUS PEaKLFii HOHHOTO 0OMeHa;

- IPOBOAUTD PEAKLIUHU, TOATBEPKAAIOIINE KaUeCTBEHHbINH COCTAB PAa3IMUHBIX BELIECTB;
OTNpeAesATh OKUCIUTENb U BOCCTAHOBUTEND;

- COCTaBJIATh YPABHEHUSI OKHUCJIUTEIbHO-BOCCTAHOBUTENbHBIX PEAKLINH;

- Ha3bIBaTh (PaKTOPHI, BIUSIOLINE HA CKOPOCTh XUMHUYECKOH PeaKkny,

- KJTacCU(PULIUPOBATh XUMUYECKHE PEAKIIMU IO PA3IMYHBIM MTPU3HAKAM,

- XapaKTepu30BaTh B3aUMOCBS3b MEXKAY COCTABOM, CTPOCHHUEM U CBOMCTBAMU HEMETAJLJIOB;

- TMPOBOAWUTH OMBITHI IO TOJIYYECHHIO, COOMPAHMIO M M3YYCHHID XHMHYECKHX CBOWCTB
ra3000pa3HbIX BEIIECTB: YIIIEKUCIIOrO ra3a, aMMHaKa,

- Pacro3HaBaTh OMBITHBIM ITyTE€M ra3000pa3HbIC BEIIECTBA: YIVIEKUCIIBIA a3 1 aMMHAK;

- XapaKTepu30BaTh B3aUMOCBS3b MEXKY COCTABOM, CTPOEHHUEM U CBOWCTBAMU METAIJIOB;

- Ha3bIBaTh OPTAaHUYECKHE BEINeCTBa MO UX (OopMyJie. METaH, 3TaH, STUJIEH, METAHOJI, 3TAHOI,
IJIMLEPUH, YKCYCHasl KHUCJIOTa, aMMHOYKCYCHas KMCJIOTa, CTe€apUHOBas KHUCJIOTA, OJIEMHOBAs
KUCJIOTA, TJIF0KO3a;

- OLIEHUBATb BJIMSIHUE XUMHUYECKOTO 3arpsA3HEHUsI OKPY Karolleil cpesibl Ha OpraHu3M 4eslOBeKa,

- IPaMOTHO 00paIIaThCs C BEMECTBAMHU B IIOBCETHEBHOM JKH3HH;

- ONpenensaTh BO3MOXKHOCTb MPOTEKAaHUs PEaKLMi HEKOTOPBIX MpEeACTaBUTEIeH OpraHUYeCcKHX
BELIECTB C KUCIOPOIOM, BOAOPOJOM, METAIJIaMH, OCHOBaHUSIMH, IaJIOT€HaMU.

BbIHyCKHI/IK MOJIYYHUT BO3MOKHOCTb HAYYHUTHLCHA:
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- BbIABUTATb U MNPOBEPATH SKCIEPUMEHTAJIBHO TUMOTE3bl O XUMUYCCKHUX CBOMCTBAX BEIIECTB Ha
OCHOBE X COCTaBa U CTPOEHUS], HX CIIOCOOHOCTU BCTYIATh B XUMHUYECKHE PEAKIIIH, O XapakTepe
Y IPOAYKTAX Pa3IMYHbBIX XUMHUYECKUX PEAKLIUM;

- XapaKTepHU30BaTh BEINECTBA IO COCTABY, CTPOEHUIO M CBOHCTBAaM, YCTaHABJINBATH MPUYUHHO-
CICACTBCHHBIC CBA3U MECXKAY JAHHBIMU XapPaKTCPUCTUKAMU BEIICCTBA,

- COCTaBJIATH MOJICKYJAPHBIC W TIIOJIHBIE HOHHBIC YPABHCHUA 110 COKpPAIICHHBIM HOHHBIM
YpaBHEHUSM,

- IPOrHO3UPOBATH CII0OCOOHOCTD BCIICCTBA MPOABJIATE OKUCITUTCIIBHBIC UM BOCCTAHOBUTECIIbHBIC
CBOMCTBA C YUETOM cTeneHel OKUCIIEHUS JJIEMCHTOB, BXOAAIIUX B €0 COCTAaB,

- COCTaBJIATH YPAaBHECHUA peaKLII/II\/'IJ COOTBETCTBYHOILMUX ITOCIECAOBATCIbHOCTU HpeBpaH_IeHI/Iﬁ
HEOPTaHUYCCKUX BCILICCTB PA3JIUYIHBIX KJIACCOB,

- BBIABUTATH U MPOBEPATH SKCIICPUMCHTAJIbHO 'MITIOTE3RI O PE3YJIbTaTax BOSI[GfICTBPI;I Pa3JIMIHbIX
(akTOpPOB HA M3MEHEHUE CKOPOCTH XMMUYECKOH PEaKIIHH;

- HCIIOJIB30BAaTb HpI/IO6peTeHHbIe 3HaHUA [OJId 3SKOJOIMYC€CKU TIPaMOTHOTO TMMOBEACHHSA B
OKpY>KaroLIen cpene;

- HUCIIOJB30BATDb HpI/IO6peTeHHbIe KJIFOYEBBIE KOMIICTCHLUWU TIPU BBIIIOJHCHUU IIPOCKTOB U
yueOHO-MCCIeIOBATENbCKUX  33/1a4 [0 H3YYEHUIO CBOWCTB, CIOCOOOB MOJNYYEHHS U
PacIiO3HABAHMUSI BEIECTB,

- OOBEKTHBHO OLICHUBATH I/IH(I)OpMaLII/II-O O BCIICCTBAX U XUMHUYCCKUX MPOLECCAX,

KPUTHYECKH OTHOCUTBCS K TICEBJOHAYYHOH WH(pOpMaIuy, HEeTOOPOCOBECTHONW peKjiIaMe B
CpeACTBaxX MacCOBOM MH(OPMALIHH,

- OCO3HaBaThb 3HAYCHUE TCOPCTUUYCCKHUX 3HAHUM 110 XUMHHU JJIA HpaKTquCKOﬁ ACATCIIBHOCTH
YeJI0BeKa,;

- CO3OaBaTb MOACIU KU CXEMbI AJId PCLICHUA yLIe6HbIX U TIO3HABATCJIBbHBIX 3aaad, IIOHHMAaTb
HeO6XOI[I/IMOCTb CO6J'II'OI[6HI/I$I HpeI[HPlcaHPIfI, npeaara€Mbix B MHCTPYKUUAX 11O UCITOJIB30OBAHUIO
JIEKapCTB, CPEACTB OBITOBON XUMUH U JIP.

Pazgen 11
Coaep:kaHue yue0OHOro npeamera

B cucreme ecrecTBeHHOHAYYHOrO 00pa30BaHUs XUMHS KaK Y4eOHBIH MpeaMeT 3aHIMAaeT
BA)KHOE MECTO B IIO3HAHMU 3aKOHOB MPHUPOAbL, (POPMHUPOBAHUM HAYYHOH KapTUHBI MHPA,
CO3JIaHMHM OCHOBBI XMMHUYECKUX 3HAHUH, HEOOXOAMMBIX IUI TOBCEIHEBHOW JKHU3HHW, HABBIKOB
3I0pOBOTO M O€30MaCcHOro /ISl YeIOBeKa M OKpy»Karoell ero cpensl o0pas3a KU3HH, a TAaKXKe B
BOCIMTAHUU 3KOJIOTMYECKON KYJIbTYpBI.

VYcnemHocTe M3y4eHUs] XUMHUU CBsI3aHa C OBJIAJIEHUEM XUMHUYECKUM  SI3BIKOM,
cobmonenneM mpaBui Oe3omacHOW padoThl NPU BBIMOJHEHHH XUMHUYECKOTO 3KCIEPUMEHTa,
OCO3HaHHEM MHOTOUYHNCJIEHHBIX CBA3€H XUMHUHU C IPYTMMHU MIpeIMeTaMu IIKOJIbHOTO Kypca.

IIporpamma BkirO4aeT B ce0sl OCHOBbI HEOPTraHMYECKOW W OPraHMYECKOH XHUMHM.
I'maBHOU mpmeedl mporpamMMmbl SIBJISIETCSl CO3laHue 0a30BOrO KOMIUIEKCA OMOPHBIX 3HAHUH IO
XUMHH, BBIPAKEHHBIX B (POPME, COOTBETCTBYIOLIEH BO3pacTy OOyUarOITHXCS.

B copmepxaHuM JaHHOrO Kypca TMpPEACTaBJIEHbl OCHOBOMNOJATAIOIINE XHUMHUYECKUe
TEeOpeTUYeCKHe 3HAHUS, BKIIOYAIOIINe U3yUeHHe COCTaBa U CTPOEHMsI BEIECTB, 3aBUCUMOCTH UX
CBOMCTB OT CTPOEHMs], MPOTHO3UPOBAHHE CBOICTB BELIECTB, MCCIEAOBAHHE 3aKOHOMEPHOCTEH
XUMHUYECKMX TMpeBpallleHUil M IyTed yOpaBleHUus HMH B LENAX I[OJy4eHUs BELIeCTB U
MaTepuasos.



Teoperndeckyr0 OCHOBY W3y4€HUSI HEOPraHWYECKOH XHMHMH COCTaBJISIET AaTOMHO-
MosekyJasipHoe yuenue, llepuonnueckuit 3akon .M. MeHneneesa ¢ KpaTKUMH CBEIEHUAMH O
CTPOEHMM aToMa, BMJAX XHUMHUYECKOH CBSI3M, 3aKOHOMEPHOCTSIX MPOTEKaHUs XUMHUYECKUX
PEeaKLu.

B wusyueHun kypca 3HauuTeNbHAas pPOJb OTBOJAUTCS XHMMHUYECKOMY OJKCIIEPUMEHTY:
MPOBENEHUIO MPAKTHYECKHX M JIA0OPATOPHBIX PaldOT, OMHCAHUIO PE3yJbTATOB YUEHHYECKOTO
SKCIIEPUMEHTA, COOJIFOICHUIO HOPM H MTPABHJI O€301acHON pabOoThl B XUMUYECKOH 1adopaTopum.

Peanmzaumss naHHOM mporpamMmbl B Tponecce OOYYEeHHs MO3BOJUT OOyYarOIIMMCS
YCBOUTD KJIFOUEBbIE XUMHUYECKHE KOMITETEHIIUHU U MOHATD POJIb U 3HaUEHUE XUMHUHU CPEIu IPYrux
HayK O MPUPOJE.

Usyuenne mpenmera «Xumusi» B 4HacTH (OPMHPOBAHUS Yy OOYYAIOLIMXCS HAYyYHOTO
MHPOBO33PEHUs], OCBOCHHUSI OOILICHAYYHBIX METONOB (HAaOMIOIEHHe, M3MEPEHHE, SKCIIEPUMEHT,
MOZIENIUPOBAHKE), OCBOCHHUS TNPAKTHYECKOTrO MPUMEHEHHMs] HAy4YHBIX 3HAHUH OCHOBAHO Ha
MEXIPEOMETHBIX  CBsi3siX ¢ npeameramu:. «buonorms», «leorpadus», «Mcropus»,
«Jluteparypa», «Maremaruka», «OCHOBBI O€30MaCHOCTH JKHU3HEAEATENbHOCTHY, «Pycckuit
SI3BIKY, «PU3UKa», « IKOIOTU.

IlepBonauaibHbIe XUMHYECKHE MOHSITHS

IIpenver xumun. Tena u BemectBa. OCHOBHBIE METOABI IO3HAHMS. HAOJIONEHUE,
U3MepeHne, SKcnepuMeHT. Pusndeckne U XUMHUYECKUe sIBjieHUs. UucTele BEIecTBa U CMECH.
CrnocoOwl pasnenenusi cmeceil. AToM. Monekysia. XUMUYECKUH 3JIEMEHT. 3HAKH XHUMHYECKUX
snemeHTOB. IlpocThle U cloXHBbIE BellecTBa. BaleHTHOCTb. 3aKOH MOCTOSHCTBA COCTaBa
BemecTBa. Xumudeckue ¢Gopmynel. MHaekcel. OTHOCHTENbHAasi aTOMHAsh U MOJEKYJSIpHAs
Maccel. MaccoBass 1o/l XUMHUYECKOTO 3JIEMEHTa B COEJUHEHUU. 3aKOH COXPAaHEHMsI MacChbl
BEIECTB. XuMHuUeckue ypaBHeHHs. Kosdp¢uuumeHTbl. YCnoBUs W TPU3HAKH NPOTEKAHUS
XUMHUYECKHUX peakuuil. Monb — eAnHnIa KOJIU4eCcTBa BelecTsa. MossipHas Macca.

Kucaopoa. Bogopon

Kucnopon — xummueckuii sjaemMeHT u mnpoctoe BemecTBo. O30H. CocTraB BO3myxa.
dusnueckue M XUMHUYECKHE CBOMCTBa Kuciaopona. IlomydeHne M nmpuMeHEHHE KHUCIOPOAA.
Termmosoit 3¢ ekt xumuyeckux peakuuid. [lonsarue 06 3K30- M SHAOTEPMHUECKUX PEAKIIHSIX.
Bopopoa — XxuMu4ecKuil 3JIEMEHT U NPOCTOE BeleCTBO. PU3NUECKUE U XMMHUYECKHE CBONCTBA
Bogopona. Ilonyuenne Bomopona B naboparopuu. Ilonydenne Bogopona B MPOMBIILIEHHOCTH.
IIpumenenne Bogopona. 3akoH ABoraapo. MoJsipHelil 00beM razoB. KauecTBeHHbIE peakiiny Ha
razoobpasHble BemecTBa (Kucaopon, Boaopon). OObeMHbIe OTHOIICHUS Ta30B MPU XUMHYECKUX
peakLmsx.

Boaa. PacTBopnl

Bona B npupone. Kpyrosopor Boasl B npupoae. @usnyeckne U XMMHUYECKHUE CBOWCTBA
Boabl. PactBopel. PactBOpruMOCTh BemecTs B Boae. KoHuenTpauus pactsopos. Maccosast noss
PacTBOPEHHOIO BEIECTBA B PACTBOPE.

OcHoBHBIE K1aCChl HEOPTAHHYECKUX COeJHHEeHH

Oxcumpl.  Knaccuduxanusi. Homenknarypa. @Dusudeckue  CBOHCTBA  OKCHIOB.
Xumuyeckue cBoiicTBa okcuioB. IlomydueHue u npumeHeHue OKCuAoOB. (OCHOBaHMSL
Knaccupukaumsa. Homenknarypa. @usndeckue cBolicTBa OCHOBaHUM. IlonmydeHne ocHOBaHHMIA.
Xumudeckue cBoWcTBA OCHOBaHWH. Peaknus nHewrpammszamvu. Kucnorel. Knaccudukanms.
Homenknarypa. ®usnueckue cBoicTBa KUCIOT. IlodydeHue u HNpUMEHEHHE KHUCIOT.
XUMHUYECKHE CBOMCTBA KUCIOT. MHAukaTopel. M3MeHeHHnEe OKpacKu MHAMKATOPOB B Pa3JIMUHbBIX
cpenax. Comu. Knaccudukanus. Homenknarypa. ®@usnueckue coiictBa coyeil. [lonydenue u
NpUMEeHeHne cosed. XMMHMUYECKHe CBOMCTBA COJied. ['eHeTnueckas CBsI3b MEXIy KiaccaMu
HEopraHumyecknx coenuHeHnil. IIpobnema Oe30macHOro UCMOMB30BAHMS BELIECTB U XUMHUYECKUX



peakuuii B MOBCEIHEBHON KMU3HU. TOKCHYHBIE, TOPIOYKE U B3PBIBOONACHBIE BEIECTBA. bbITOBas
XUMHUYECKasi TPaMOTHOCTb.

Crtpoenne aroma. Ilepnoguyeckuii 3aK0H U MepHOANYECKAS] CHCTEMA XHMHYECKHUX
anemenToB /[.U. Menaeneesa

CtpoeHue aroma: sApo, SHeprerudeckuil yposeHb. (CocTaB sipa aToma: IPOTOHBIL
HelTpoHbl. M3oronsl Ilepuoanueckuii 3axon .M. Menneneesa. Ilepuonnueckass cucrema
xumudecknx 3ynemeHToB J[ M. Menneneea. DuU3M4YecKuil CMBICI aTOMHOTO (TOPSIAKOBOTO)
HOMepa XHMMMYECKOTO 3JIEMEHTa, HOMepa T[pYIIbl U [epuosa MNepPUOAUYECKONH CHUCTEMBI.
CtpoeHue 5sHepreTMUecKUX YpoOBHeH aTOMOB TMepBbIX 20 XUMHUYECKHUX 3JIEMEHTOB
nepuoaunyeckoil cucremsl M. MenneneeBa. 3aKOHOMEPHOCTH WM3MEHEHHs] CBOMCTB aTOMOB
XUMHUYECKHUX 3JIEMEHTOB U UX COEJUHEHUIN Ha OCHOBE IOJIOKEHUs B MEPUOJUYECKON cUCTeMe
J.U. MenneneeBa u crpoerust atroma. 3Hauenue [lepunoguueckoro 3akona J[. M. Menneneesa.

Crtpoenne BemecTs. XuUMH4ecKasi CBsi3b

DNeKTPOOTPULIATENBHOCTE aTOMOB XUMUYECKHX 3J1€MEHTOB. KoBajeHTHas XxuMudeckast
CBsI3b. HEMOJsIpHAs M mossipHast. [IoHATHE O BOZOPOMHON CBSI3M WM €€ BIMSIHMU Ha (pU3NUECKHe
CBONCTBa BelleCTB Ha npumepe Boabl. HoHHasg cBsA3b. MeTtaminyeckass CBA3b. [HUIbI
KPHUCTAJUTHYECKUX PELICTOK (aTOMHAsl, MOJIEKYJISIpHAsl, NOHHAS, METAJUINYECKasi). 3aBUCUMOCTh
(pu3nIeCKUX CBOMCTB BELIECTB OT THIA KPUCTAIIMUECKONW PELIETKH.

XuMH4YeCcKHe peakuuu

IlonATHE O CKOPOCTHM XUMHYECKON peakuuu. DakTOpbl, BIUAIOLIME HA CKOPOCTHb
xumuueckor peaknun. [lonstre o karamuszarope. Knaccupukanmss XMMUYECKHX PeakIHi IO
pa3JMuYHBIM IPU3HAKaM: YHUCIy U COCTaBY HCXOAHBIX M IOJYYEHHBIX BELIECTB, U3MEHEHMIO
CTereHel OKHUCIEHUSI aTOMOB XUMUYECKUX 3JIEMEHTOB; MOTJIOLEHHIO WM BbIAEIEHUIO SHEPTUU.
DNEeKTPOJUTHUYECKAsT TUCCOLMALUA. DJEKTPOJUTbl U HeaneKTponuTbl. HMonel. KaTuonel u
aHnoHbl. Peakunn wOHHOrO oOMeHa. YCJIOBHSI TPOTEKAaHUs] peaknuuidi HOHHOro OOMeHa.
DNeKTpoJuTHUYECKass JUCCOLMaLUsA KHUCIOT, Iienoue U conell. CTeneHb OKHUCIEHUS.
OnpeneneHue CTeNeHW OKHUCIEHUS AaTOMOB XMMHUYECKHUX OJIEMEHTOB B  COEIMHEHUSX.
Oxucnurens. BoccranoButens. CyIHOCTb OKMCIUTENBHO-BOCCTAHOBUTENBHBIX PEAKLIMH.

Hemetanasl IV — VII rpynn u ux coenuHenust

Ilonoxxenne HeMETA/NIOB B MEPUOAMYECKOM CHUCTEME XUMHYECKHX sjemeHToB JH.
Menneneesa. OOmue cBOWCTBA HEMETAJUIOB. [ anoreHsl: pU3NIECKHEe U XUMUUECKHUE CBOHCTBA.
CoenuHeHUs Trallor€HOB: XJIOPOBOJOPOJ, XJOpOBOAOponHas kuciaora u ee conu. Cepa:
¢dusnueckne U xuMu4eckue cBoricTBa. COeNMHEHUs Cephl. CEPOBOAOPOA, CYJNb(PHUABI, OKCHABI
ceppl. CepHasi, CepHUCTas M CEPOBOJAOPOAHAS] KHUCIOTBI M WX CONH. A3OT: (QHU3HUECKHe U
xumudeckue coiictBa. AMMuak. Conu amMMmoHusi. OKcuabl a3oTa. A30THasi KUCJIOTa U €€ COJIH.
®Docdop: Pmsuveckne u xummuueckue cBoiictBa. Coenmnaenus docdopa: okcun docdopa (V),
oprodochoprHas kuciaora U ee coiau. Yriepoa: (UMUecKHe W XUMHUYECKHEe CBOHCTBA.
Annotponusi yraepona: anmas, rpadut, kapous, yuiepersl. CoenuHeHUsT yriaepoaa: OKCUIbI
yraepoaa (I1) u (IV), yronpHast kucnora u ee conu. KpeMHUH U ero CoenuHeHusI.

MeTtanabl 1 UX COeIHHEHHS

[lonoxxenne wMeTanIoB B MNEPUOAMYECKON CHCTEME XUMHUYECKUX »djemeHtoB (M.
Menneneesa. Metauisl B mpupoge u obmue crocoObpl ux nonyudeHus. O0mue Qusmueckue
cBoiicTBa MertajuioB. OOImIMe XWMHUYECKHE CBOWMCTBA METAJUIOB. PEAKIHH C HEMETAJJIaMH,
KHUCJIOTAMH, COJISIMU. DJIEKTPOXUMHUUYECKUN psil HanpsbkeHui metaiuios. Illenounsie MeTansl u
ux coenuHeHus. [{enouHo3eMenpHbIE METAIUIBI U X COenuHeHHs . AmoMuHIA. AMpoTepHOCTD
okcuzaa U ruapokcuaa amomuHus. JKenezo. CoenuHeHust »kene3a M UX CBOMNCTBA. OKCHUJBI,
rugpokcuasl u conu sxenesa (11 u IIT).

IlepBoHauaybHbIE cCBeleHUsI 00 OPraHUYeCKHUX BelecTBax

IlepBoHauasbHbIE CBEIEHUS O CTPOEHUM OPraHUYECKUX BELIECTB. YTJIEBOJOPOABL METaH,
3TaH, OSTWieH. VICTOYHMKM  YIrJIeBONOPOAOB:  MPHUPONHBIA  Ta3, He(pTh,  YroJjsb.
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Kucnoponconepkamme COEOUHEHUS: CHUPTHI (METAHOJN, STAHOJ, IJIMLEPHUH), KapOOHOBBbIE
KUCJIOTHI (YKCYCHAsi KUCJIOTAa, AMUHOYKCYCHAsl KHCJIOTA, CTEAPUHOBASI M OJISMHOBAS KHUCIIOTHI).
buonornyeckn Ba)kHbIE BEINECTBA: JKUPBL, TJIOK03a, Oenku. XHMMHUECKOe 3arpsi3HEHUe
OKpY’Karolllel Cpefibl U ero NoCaeCTBHUSI.

Tunbl pacuyeTHbIX 3a3a4:

Boruncienne MaccoBOi 10JIM XUMHUYECKOTO 3JIEMEHTa Mo (popMyJie COeNMHEHUSI.

YcraHoBneHue mpocTeiiieir GopMysibl BEIIeCTBA MO MAaCCOBBIM JOJSIM XUMHUYECKUX
3JIEMEHTOB.

Bberuncinennss Mo XMMHUYECKMM YPaBHEHUSIM KOJIMYECTBA, 00BEMa, MAacChl BELIECTBA IO
KOJINYECTBY, 00bEMY, Macce PeareHTOB M MPOAYKTOB PEAKIIHH.

PacueT MaccoBoil 1011 paCTBOPEHHOI'O BELIECTBA B PACTBOPE.

IIpumepHbIe TeMBbI IPAKTHYECKHUX PadoT:

Jlabopatoproe oOopymoBaHue W mpuembl oOpamenuss ¢ HuM. [IpaBuna Oe3omacHOM
paboThI B XMIMHUYECKOH JTab0OpaTOpHH.

OuucTka 3arpsi3HEHHON MOBAPEHHOMN COJIH.

IIpusHaku NpoTeKaHUs XUMUYECKUX PEAKLIUN.

[Tony4yeHue KUCIOPOAA U U3YUEHHUE €r0 CBOMCTB.

[TonyyeHnue Bonopona U U3y4€HUE €ro CBONCTB.

IIpuroroBneHne pacTBOPOB C ONPENEIEHHON MAaCCOBOM 0JIEN paCTBOPEHHOI O BELIECTBA.

Pemenue skcrnepuMeHTaJbHBIX 3afad 1o Teme «(OCHOBHBbIE KJacChl HEOPTaHUYECKUX
COEIMHEHUID.

Peakunn nonHoro oOMeHa.

KauecTBeHHbIE peakliii HA UOHBI B PaCTBOPE.

IlonyueHne aMMHaka U U3y4eHHE €ro CBOMCTB.

IlonyueHne yrieKucnoro ra3a U U3y4eHue ero CBOMCTB.

Pemenne sxcnepuMeHTaNbHbIX 3amad o TteMe «Hemeramner IV — VII rpynn m mx
COEIMHEHUID.

Pelenue skcneprMeHTaNbHBIX 3a/a4 10 TeMe «MeTasuibl U UX COEANHEHUSD?.



Paspea 11I. TemaTn4yeckoe NJIAHUPOBAHHE € YKA3AHHEM KOJIHYECTBA YACOB,

OTBOAHUMBIX HA OCBOCHHE Ka)l(ZIOﬁ TEMbI

8 KIIACC
Ne IIpumeuanne
Ne | n/m Koa- (McnoJb30BaHHE
nm| B Tema ypoka Bo odopynosanus Touku
TEeMe Hacon pocTa)
IleppoHauaybHbIe XUMHYeCKHe MOHATHS (254)
1 1 | IIpenmer xumuu. Tena u BewmecTsa. 1
OcHOBHbIE METO/IbI TO3HAHUS:
HaOJIIOICHUE, U3MEPEHHUE, HSKCIIEPUMEHT.
2 2 | IIpaktuyeckas pabora Nel. JlaGopaTtopHoe 1 Hudposas mabopartopusi
obopynoBaHue U pUeMbl OOpaIIeHUs ¢ RELEON
HuM. [IpaBuna Ge3onacHoi paboTe! B Hudposoit natunk
XUMHUeCKOi taboparopuun. CtpoeHne TEMIEPATYPBI
MJIAMEHHU. CnuproBka
Cseua.
3 3 Du3nuecKre U XUMUYECKHUE SIBJICHUS
4 4 | Yuctsle BemecTsa 1 cMecH. CriocoObl
pasaeneHus cMeceil
5 5 | IIpaktuueckas pabora Ne2. Ouucrka 1
3arpsI3HEHHON NOBAPEHHON COJIH.
6 6 | Atom. Monekyna.
7 7 XUMHUECKUHN 3JIEMEHT. 3HAKH XUMHUYECKHUX
3JIEMEHTOB
8 8 | IIpocTele U CIOKHBIE BELECTBA. 1
9 9 | BaneHTHOCTB 1
10 10 | 3aKOH IOCTOSIHCTBA COCTaBa BELIECTBA. 1
11 11 | Xumnueckue Gopmynsl. UHAEKCHI. 1
12 12 | OtHOCHUTENbHAS ATOMHAsI U MOJIEKYJISIPHAS 1
MAacchbl
13 13 | MaccoBas 1onsi XMMHU4ECKOrO 3JIEMEHTA B 1
COEJIMHEHUU.
14 14 | BeruncieHne MacCOBOM AOJIU XUMUYECKOTO 1
sJIeMeHTa 1o (popmyJie COeAMHEHHSI.
15 15 | YcranoBaenue npocreiimeii popmyibl 1
BELIECTBA [10 MACCOBBIM JIOJIIM
XHUMHYECKHUX 3JIE€MEHTOB.
16 16 | MaccoBas 1onsi XMMHU4ECKOrO 3JIEMEHTA B 1
COEJIMHEHUU
17 17 | 3aKOH COXpaHEHMsI MaCChl BELLIECTB. 1 BECBl TEXHOXUMUYECKUE
JleMOHCTpaLlMOHHBIN SKCIIEPUMEHT. «3aKOH WJIM BJIEKTPOHHBIE; CBEYA,
COXPaHEHUsI MACChl BEIIECTB)» KoJj10a TiockomoHHas 250
MJT; JIO’KKA JIJIs1 COKUTaHUsI
BELIECTB
18. | 18. | Xumnueckue ypaBHerns. KosdduueHTs!. 2
19 | 19
20 | 20 | Ycnosus u npu3HAKU NPOTEKAHUS 1

XUMHYECKUX PEaKLIU.




21

21

IIpakTrueckas padora Ne3. I[IpusHaku
MPOTEKAHUSI XUMUYECKHUX PEAKLIUH.

22

22

Mop — eqUHNNA KOJIMYECTBA BEIECTBA.
MousipHas Macca.

23

23

MousipHas Macca.

24

24

KontponbHas padora Nel mo reme
((HepBOHaLIaJ'IbeIe XUMHNYECCKHUE ITOHATU

25

25

Brruucnenus no XuMU4eCKUM YPaBHEHUSAM
KOJIN4eCTBa, 00BEMa, MacChl BELIECTBA IO
KOJINYECTBY, 00BEMY, MACCE PEAreHTOB WIIN
POAYKTOB PEaKL1U.

Kucaopoa. Bogopoa (94)

26

Kucnopon — XuMu4eCcKuii 31I€MEHT U
npoctoe BeuiectBo. O30H. CocTaB BO3yxa.

27

duznueckue 1 XUMUYECKHE CBOHCTBA
KHUCJIOpOAA.

28

IlonydeHne U NpUMEHEHHE KUCIOPOA.

29

IIpakTrueckas pabora Ne4. [Tonyuenue
KHCJIOPOZia U U3Y4YEHUE ero CBONCTB.

30

Bomopon — xuMu4ecKuil 3JIeMEHT U
npocToe BemiecTso. Ilony4yenne Bogoposaa B
nadoparopuu. [loaydenue Bogopona B
IPOMBIILIEHHOCTH.

31

dusznueckre 1 XUMHUYECKHE CBOIICTBA
Bogopona. [Ipumenenne Bogopona.
KadecTBeHHBIC peakiiiy Ha ra3000pa3HbIe
BelecTBa (KUCIOPO, BOJIOPON).

32

IIpakTrueckas padora NeS. I[Tonyuenue
BOJIOPOJIA M U3YYEHHUE €r0 CBOMCTB.

33

3axkoH ABoranpo. MonsipHblil 00beM ra3os.
OObeMHbBIE OTHOLICHHUS Ta30B IIPU
XUMHUYCCKUX PCAKLIUAX.

34

Brruucnenus no XuMu4eCKUM ypaBHEHUAM
KOJIN4YeCTBa, 00BEMa, MacChl BELIECTBA IO
KOJINYECTBY, 00BEMY, MACCE PEAreHTOB U
IPOAYKTOB PEAKLUU.

Bona. PactBopbl. (S4)

35

Bona B npupone. Kpyrosopor Bojsl B
npupone. Pusnueckue U XMMUUECKHe
CBONCTBA BOABL. JIeMOHCTpaLMOHHBIN
SKCIIEPUMEHT .

«PaznoxeHue BOAbl AIEKTPUIECKUM
TOKOMY.

npubop AN OMBITOB €
3JIEKTPUIECKUM TOKOM,;
UCTOYHUK MIOCTOSTHHOTO
TOKA: MPOOHPKUA — 2 INT.
POHYMEPOBAHHBIE;
JTYYHHKA; CIIMPTOBKA;
poOKKU — 2 T, MUHIIET.

2

36

PactBopsl. PacTBOpUMOCTB BEILECTB B BOJE.
Konuenrpauus pactsopos. Maccosast 1o
PACTBOPEHHOIO BELIECTBA B PACTBOPE.

37

Pacuer MaccoBOI 10U paCTBOPEHHOIO
BELIECTBA B PACTBOPE.
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38 4 | Ilpaktudeckas pabora Ne6. Ilpurorosnenne 1
PacTBOPOB C OMpPEAEIEHHON MacCOBOM
JOJIEH PAaCTBOPEHHOIO BEIIECTBA.
39 5 | KonrponbHas pabota Ne2 o Teme 1
«Kucnopon. Bonopon. Bogay.
OcHoBHBIE KJ1acChl HEOPraHHYecKHX coequHeHuii (174)
40 1 Oxcunel. Knaccudukanus. Homenknatypa
41 2 du3nuecKue CBONCTBA OKCUIOB.
XHMMHUYECKUE CBONCTBA OKCHJIOB.
42 3 IlonyueHne U NpUMEHEHHE OKCHJIOB.
43 4 | OcHoBanusi. Knaccudukarmsi.
Howmenknarypa
44 5 du3nyuecKkue CBOINCTBA OCHOBAHUM. 1
IlonyyeHne OCHOBaHUI.
45 6 | XuMH4yeckre CBOMCTBA OCHOBAHUH. 1 Hudposas maboparopust
Jlabopatopsslii onbIT . «OCHOBaHUS . RELEON
Peakuus HelTpanuzanumy Hudposoii pH. mratus ¢
3aKMMOM; TISITh
XUMHUYECKUX CTaKaHOB (25
MJT); IPOMBIBAJIKA.
46 7 | Kucnorsl. Knaccudukarmsi. 1
Howmenknarypa. @usnyeckue CBOWCTBA
KHUCJIOT.
47 8 | IlonydyeHne U NPUMEHEHHUE KUCJIOT.
48 9 XUMHAYECKHE CBOUCTBA KUCIOT. Peaknus
HEHUTpaIu3aLu.
49 10 | MUanukatopsl. MI3MeHenune okpacku 1
WHAMKATOPOB B Pa3JIMUHBIX CPEAax.
50 11 | Comu. Knaccudukanus. Homenknatypa. 1
Du3nuecKue CBONCTBA COJIEH.
51 12 | IlonydyeHne U NPUMEHEHHE COJIEH. 1
52 13 | Xumudeckue CBONCTBA COJIEH. 1
53, | 14, |Il'eneruueckas CBsi3b MEXKAY KJIacCamMH 2
54 15 | HEOPraHMYECKUX COCIUHEHUN.
55 | 16 |IIpakrtudeckas pabora Ne7. Pemenne 1 Hudposas maboparopus
SKCIEPUMEHTAIBHBIX 3a1a4 IO TEME RELEON
«OCHOBHbIE KJIaCChl HEOPTaHUYECKUX Hudposoii pH. mraTus ¢
coenuHeHuiy. «Onpenenenne pH 32KUMOM, TTIATh
PacTBOPOB KUCJIOT U LIEIOUE» XUMHUYECKUX CTaKaHOB (25
MJT); IPOMBIBAJIKA.
56 | 17 | KonrponpHas padora Ne3 mo teme 1
«OCHOBHbIE KJIaCChl HEOPTaHUYECKUX
COETMHEHMIN.
Crtpoenne atoma. Ilepuognyeckuii 3aKoH 1 nepuoguIecKast
cucTemMa xumuueckux 3yemenTos JI.U. Mengeneesa (S4)
57 1 CtpoeHue aToMa: PO, SHEPTeTUYECKUI 1
ypoBeHb. CocTasB siipa aToMa: MPOTOHBI,
HEHUTpoHbL. M30TONEBL
58 2 Ilepnonnueckas cucTeMa X MMUYECKUX 1
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anemeHToB J[. 1. Menneneesa. @uznueckuil
CMBICJT aTOMHOTO (TTOPSIIKOBOTO) HOMEpa
XUMHUYCCKOr0O 3JICMCHTA, HOMEpPA I'pyIiIbl U
MepUoaa MePUOANIECKON CUCTEMBI.

59

(O8]

Ilepuoanueckutii 3axon JI. M. Menpeneesa.

60

CtpoeHue 3HepreTHUECKUX ypOBHEN
aTOMOB NEPBBIX 20 XUMUYECKUX 3JIEMEHTOB
nepuonuyeckon cucremst 1.
Memngeneena.

61

3aKOHOMEPHOCTH U3MEHEHHUSI CBOWCTB
dTOMOB XUMHNYECCKHUX 3JIEMCHTOB U UX
COEJIMHEHUI1 Ha OCHOBE IMOJIOKEHUS B
nepuonuyeckon cucreme .M. Menneneena
U CTPOEHUS aTOMa. 3JHaueHUe
Ilepuoanuaeckoro 3axona JI.H.
Mengneneesa.

Ctpoenue BemecTs. Xumnueckas cBsizb (44)

62

1

HonHas cBs3b.

63

DNEeKTPOOTPULIATENILHOCTD AaTOMOB
XUMHYECKUX 3eMeHTOB. KoBaneHnTHas
XHMHYECKAsl CBSI3b. HEMOJIAPHAs U
nosisipHast. IloHATHEe 0 BONOPOIHOM CBA3U U
ee BIMSTHUM Ha (pr3uuecKue CBOMCTBa
BELIECTB HA IPUMEPE BOABL.

64

(O8]

Merannnueckast CBS3b.

65

THIBI KPUCTANIINYECKUX PEIIETOK
(aToMHas1, MOJIEKYJISIpHAsI, HOHHAS,
METAJUTNIeCcKast). 3aBUCUMOCTb (PU3MUECKUX
CBONCTB BEILIECTB OT TUIA
KPUCTAJUIMYECKON perieTkn. PuHaHCOBas
rPaMOTHOCTbD. JleMOHCTPaLIMOHHBII
skcnepumeHT. « Temneparypa niasiaeHUs
BELIECTB C Pa3HBIMU TUIIAMU
KPHUCTAJUIMIECKHUX PELIETOK»

Hudposas mabopartopusi
RELEON

Hudposoit naTauk
TEeMITePaTypPbl TUTATUHOBBI;
IATYUK TeMITePaTyphbl
TEPMOMAPHBIN

Xumuyeckue peakuuu (34)

66

Crenenb okucnenus. Onpenenenue
CTENEeHHU OKUCIIEHUsI aTOMOB XMMHUYECKHUX
3JIEMEHTOB B COEIUHEHMSIX.

67

Oxucautenb. BoccTaHOBUTEND.

68

KontponbHas padora Ne4 mo reme
«Ctpoenue aroma. Ilepnonuyeckuii 3akoH
JAW. Menneneesa. CTpoeHue BEIIECTBA»

IloBTOpenue (24)

69
70

1,2

IlosTOpenue
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9 KJIACC

Ne Kon- IIpumeuanne
Ne | n/m (ucrosib30BaHHUe
Tema ypoka BO
nm| B odopyaoBanusi Touku
Teme Hacos pocTta)
Xumuyeckue peakuuu(24)

1 1 Crenenb okucnenus. OKUCIUTEb. 1
Boccranosurenn

2 2 | CyurHOCTh OKHCIHUTENIbHO-BOCCTAHOBUTEIBHBIX 1
PEeaKLu.

Kucaopoa. Bogopon (14)

3 1 | TennoBoii 3¢ ekT XUMUUECKUX PEAKIIHHA. 1 Hudposas
[Tonsitue 06 3K30- ¥ SHAOTEPMHUYECKUX nadopaTopust
peakumsix. JIeMOHCTPaLlMOHHBIN 3KCIIEPUMEHT. RELEON
«Temnnooii 3¢ eKkT pacTBOPEHHS BEIIECTB B udposoit naTauk
BOZI®» TeMIlepaTypbl

MIJIATUHOBBIN
Xumuyeckue peakuuu (94)

4 1 IIoHsATHE O CKOPOCTH XUMUYECKOH PEAKLIUU. 1 Hudposas
DakTOphl, BAUSIOLINE HA CKOPOCTb XUMUYECKOU nadopaTopust
peaxkuuu. [lonsTue o karanusarope. RELEON
JleMoHCTpauuoHHbl onbIT. «M3ydenne BIusHUs Hudposoit natunk
pPa3NIUYHBIX (HAKTOPOB TeMIlepaTypbl
Ha CKOPOCTb PEAKLINN IJIATUHOBBIN

5 2 | Knaccudpukaruss XHMUYECKUX PEAKIHUH 11O 1
Pa3JIMYHBIM NIPU3HAKAM: YUCIY U COCTaBY
HCXOAHBIX U MOJNyUEHHBIX BELIECTB; H3MEHEHUIO
CTereHel OKHCIIEHHsI aTOMOB X MMUUECKUX
3JIEMEHTOB; MOTIJIOLIEHUIO WJIH BbIIEJICHUIO
SHEPTUU.

6 3 DJIEKTPOJIUTHYECKAs] TUCCOLUALIS.

7 4 | DNeKTpONUThI U HE3NIEKTPOIUThL. HMoHbI Hudposas
Karnonsl u aHnOHBL. JIabOpaTOPHBIH OIBIT . nadopaTopust
«CunpHbIE U CT1a0bIe 3JIEKTPOIUTHD RELEON

Hudposoit naTamk
3JEKTPONPOBOAHOCTH

8 5 DNeKTpONUTHYECKask TUCCOLUALIUSA KUCTIOT, 1
LIEJIOUEH U COJIEH.

9 6 | Peakumu nonHoro obMeHa

10 7 | YcnoBus NpOTEKaHUs PeAKLUH HOHHOTO
obMeHa.

11 8 | [IpaxTrueckas pabora Nel. Peakiin noHHOTO 1 Hudposas
oOMeHa. nadopaTopust

RELEON
Hudposoit naTamk
3JEKTPONPOBOAHOCTH

12 9 | Korrponbnas padora Nel o Teme 1
«XHMHUYECKUE PEAKITUI.

Hemertanasbl IV — VII rpynn u ux coeauHenus (264)
13 1 IlonoxxeHne HEMETANIOB B EPUOANYECKON 1

CHUCTEME XMMUUYECKUX 3j1eMeHTOB JI. 1.




Menpneneesa. O01He CBONMCTBA HEMETAILIIOB.

14 2 | I'anoreHsl: pu3nYecKe U XUMHYECKHE
CBONCTBA.
15, | 3,4 | CoenuHeHus rajoreHOB: XJIOPOBOIOPO,
16 XJIOPOBOAOPOAHAST KUCJIOTA U €€ COJIU.
17 5 Cepa: puznyeckre 1 XUMHUECKHE CBOHCTBA.
18 6 CoenuHEeHUs CepbI: CEPOBONOPOA, CYIb(UIBI,
OKCHJIbI CEpBI.
19 7 CepHucras 1 cepoBOIOPOAHASA KUCIOTHI U UX
COJIH.
20, | 8,9 | Cepnas kucnora.
21
22 | 10 | KonrponbHas pabora Ne2 o Teme
«Hewmerasnb
23 11 | A3oT: pusnueckre u XMMHYEeCKHE CBOWCTBA.
24 12 | Ammuak
25 13 | Comu ammonus. JIabopaTopHBIi ONBIT. Hudposas
«O0paszoBaHue coneil aMMOHUS» nadopaTopust
RELEON
Hudposoit naTauk
3JEKTPONPOBOAHOCTH
26 14 | IIpaxTrueckas padora Ne2 IlonyueHne ammuaka
Y U3Y4YE€HHUE ero CBONCTB.
27 15 | Oxcuppl a3oTa.
28, | 16, | A30THas KHUCJIOTa U €€ COJH.
29 | 17
30 | 18 | ®ocdop: pusndeckne 1 XUMHUECKHE CBOMCTBA.
31 19 | Coenunenus docdopa: okcua pocdopa (V),
oprodochopHast KHCIOTA U €€ COJH.
32 | 20 | Yrnepon: ¢pusnyeckne U XUMHUECKHE CBOHCTBA.
AnnoTponust yriepoaa: anMas, rpadur, kapOuH,
(dyJnepeHsl.
33 | 21 | Coemunenus yriepona: okcunbl yriuepona (1) u
(IV).
34 | 22 | CoenuHEeHHs yriiepoaa: yrojibHasi KUCIOTa U €
COJIH.
35 | 23 |IIpaktuueckas padora Ne3. I[Tonyuenue
YTJIEKHUCIIOTO ra3a U U3y4eHHUe ero CBONCTB.
36 | 24 | KpeMHuii u ero CoeMHeHUsl.
37 | 25 |IIpaxTtrueckas padora Ne4. Pemenne
SKCIEPUMEHTANIBHBIX 3aj1a4 10 TeMe
«Hewmerannst IV — VII rpynn u ux
COETMHEHMIN.
38 | 26 | KonrponbHas padora Ne3 mo teme
«Hemerasnnb
Metanabl 1 ux coequHenus (144)
39 1 [TonoxeHune MeTaIOB B IEPUOAUIECKON

CHUCTEME XUMUUYECKUX 3j1eMeHTOB [[. 1.
Menpgeneesa. O0mue Gpusnyeckue CBOMCTBA
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MeTauioB. DuHaHCOBAsI I'PaMOTHOCTbD.

40 2 Mertajuiel B IpUpOAe U OOIIHE CIIOCOOBI UX 1
MOJIyYEHUsI.

41 3 OO01mue XuMHYECKHE CBOMICTBA METAJLIOB! 1
peaKkLuy C HeMeTaJJlaMH, KUCJIOTaMU, COJIIMH.

42 4 | DneKTpOXUMUYECKUH psA HANPSKEHUH 1
METaJUIOB.

43, | 5,6 | Illeno4uHble MeTaLIbl U UX COSAUHEHUS. 2

44

45, | 7,8 | IllenodHO3eMeNbHBIC METAILIBI U UX 2

46 COEJIMHEHMSI.

47 9 | AmroMuHMiA.

48 | 10 | AmdoTepHOCTE OKCHAA U THAPOKCHIA
ATIOMUHUSL.

49 11 | XKeneso.

50 12 | CoenuHeHMs Keye3a U UX CBOWMCTBA: OKCHUBI, Hudposas
runpokcuabl u conu sxenesa (11 u IIT). naboparopust
Jlaboparopusriii oneiT N2 11. «XKeneso. RELEON
OxucneHue xenes3a BO BJAKHOM BO3AYyXe» Hudposoit natunk

JABJICHUSI

51 13 | [IpakTrueckas padora NeS. Pemenne 1
SKCIEPUMEHTANIBHBIX 3a71a4 110 TeMe «MeTaibl
U UX COEUHEHUS.

52 14 | KonrponbHas pabota Ned4 o Teme «Metayuibl 1 1
UX COEMHEHUsD»

IlepBoHauaJibHbIE CBeIeHHsI 00 OpraHuyeckux BemecTsax (144)

53, | 1,2 |IlepsoHauanbHbIE CBEAECHUS O CTPOCHUU 2

54 OPraHu4eCKUX BELIECTB.

55, | 3,4 | YrneBoaopoabl: METaH, STaH. 2

56

57 5 YTraeBoaopoabl: STUJIEH.

58 6 | UcTouHUKH yriieBONOPOAOB: NPUPOAHBIN ras,

He(Tb, YroJb.

59 7 | Kucnoponconep:xamue COeAUHEHUS . CIIUPTHI 1
(MeTaHO, ATAHOJI, TIHLEPHH)

60, | 8,9 | Kucnopoacoaep:xaine COeIUHEHHUS 2

61 KapOOHOBBIE KHCIIOTHI (YKCYCHAsI KHCIIOTA,

CTEapHUHOBAasi U OJIEMHOBas KUCJIOTBI,
AMHHOYKCYCHAsl KHCJIOTA).

62 10 | buonornyecku Ba’KHbIE BEIIECTBA. JKUPBL 1

63 11 | buonornyecku BaXkHbIE BELIECTBA. IVIFOKO3A. 1

64 12 | brojoruyuecku BaXKHBbIC BEUIECTBA: OCJIKH. 1

65 13 | KonrponbHas pabota Ne 5 «IlepBoHauyanbHbIe 1
CBEIEHMsI OPraHUYECKUX BELIECTBY.

66 14 | Xumudeckoe 3arpsi3HEHHE OKPY KarOLIEeH Cpebl 1
1 €ro NOCJIEICTBUS.

OcHoBHbBIE KJ1aCChl HEOPraHHYEeCKHUX coeJHHeHnH (24
67 1 | [Ipobnema Ge30macHOTO UCTIONB30BAHUS 1

BEIECCTB U XUMHUNYCCKHX peaKLII/Iﬁ B
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IOBCEIHEBHON JKU3HU.

68 2 | Tokcu4HbIe, FOPIOYNE U B3PBIBOONACHBIE
BELIECTBA. bbITOBas XMMHUYECKast IPAMOTHOCTb.
IloBTOpenue (24)
69, | 1,2 |IlloBTOpeHue
70
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