


Pa3nean L. [lnanupyembie pe3yibTaTbl 0CBOCHHUSI YUe0OHOr0 mpeaMeTa

®opMHupoOBAHHE YHHUBEPCAJBHbBIX YUeOHBIX 1eiiCTBHH.

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

JIMYHOCTHBIM, BKJIFOYAIOIIUM TOTOBHOCTb M  CIIOCOOHOCTH  OOydHaromuxcss K
CaMOPA3BUTHIO U JIMYHOCTHOMY CaMOONPEAENIeHHI0, CHOPMUPOBAHHOCTh HMX MOTHBALMH K
OOy4eHHMI0O ¥ LEJICHANPABICHHOW IO3HABATENIbHON AEATENbHOCTH, CHUCTEMbl 3HAYUMBIX
COLIMANIbHBIX M MEKJIMYHOCTHBIX OTHOLIEHHUH, LIEHHOCTHO-CMBICJIOBBIX YCTAHOBOK, OTPAXKAIOIINUX
JUYHOCTHBIE U TPaXJaHCKUE T[O3ULUU B JEATENbHOCTH, COLHUAIbHbIE KOMIETEHIINH,
NPaBOCO3HAHHUE, CIIOCOOHOCTh CTABUTh LETH W CTPOUTH JKM3HEHHBIE IUIAHBI, CIIOCOOHOCTH K
OCO3HaHHUIO POCCUNCKON UIEHTUYHOCTH B MOJUKYJIBTYPHOM COLIMYME;

METANPEAMETHBIM, BKIIOYAIOIIUM OCBOEHHBIE OOYYarOIIUMHUCS MEKIPEAMETHBIC
MOHATHSI W YHUBEpPCaJbHble Yy4eOHble JAEWCTBUS  (PETYJATUBHBIC, IIO3HABATEJbHBIE,
KOMMYHHKATHBHBIE), CIOCOOHOCTh WX UCIOJB30BaHUSI B Y4eOHOH, NO3HABATENLHOW U
COLMANBHOW TPAKTHUKE, CAMOCTOSITEIbHOCTh TUIAHHUPOBAHMS M OCYIIECTBIEHHUS yueOHOH
OEATEIbHOCTH M OpPraHM3aluu y4eOHOro COTPYIHHYECTBA C MENAroraMd M CBEPCTHHKAMH,
MOCTPOCHNE UHINBUAYAIBHOW 00pa30BaTeIbHON TPACKTOPHH,

NpeIMEeTHBIM, BKIIFOYAIOIUM OCBOCHHBIE OOYYarOIIUMUCS B XOI€ HU3YYEHHUS y4eOHOro
npeaMera YMeHHs crienupuuecKue sl JaHHOW MPeaMeTHON 00yacTh, BUABI IESITEIbHOCTH 110
MOJIy4eHUIO HOBOTO 3HAHUS B paMKax y4eOHOro mpeaMera, €ro mnpeoOpa3oBaHHUI0 U
NPUMEHEHUI0 B  Yy4e€OHBIX, VyYEOHO-TIPOGKTHBIX W  COLMAJBHO-TIPOEKTHBIX CHUTYALHUSX,
(opMHUpOBaHHE HAYYHOTO THIIA MBIILICHHUS, HAYYHBIX MPEACTABICHUH O KIFOYEBBIX TEOPHSIX,
TUMAX ¥ BUAAX OTHOLIEHWH, BJaJieHHE HAay4YHONW TEPMMHOJIOTHEH, KIIIOUEBBIMH MOHATUSMH,
METOZaMH U NIPUEMAMH.

JInuHOCTHBIE pe3yabTATbl OCBOEHHUSI OCHOBHOII 00pa3oBaTe/IbHOH NpPOrpaMmbl
OCHOBHOIO 00111ero 00pa3oBaHUsA OTPAXKAIOT:

- BOCIIUTAHUE POCCUICKON IpakIaHCKON MAEHTUYHOCTU: MATPUOTU3MA, YBakeHUs k OTeuecTBy,
MPOILIJIOE U HACTOsILlee MHOTNOHALMOHAIBHOrO Hapona Poccuu; Oco3HaHME CBOEH 3THUYECKOMN
MPUHAJIEKHOCTH, 3HAaHHWE HCTOPHUH, SI3bIKA, KYJbTYPbl CBOETO HApo[a, CBOETO Kpas, OCHOB
KyJIbTYpPHOTO Hacienus HapoioB Poccuu U 4enoBedecTBa, YCBOEHHE T'yMAaHHUCTHYECKHX,
IEMOKPATUYECKUX U TPAAMIMOHHBIX LIEHHOCTEH MHOTOHALIMOHAIBHOIO POCCHICKOTO OOIIECTBRa,
BOCIHMTaHNE UyBCTBA OTBETCTBEHHOCTH U A0Jra nepen PonuHoi;

- (opmupoBaHHE OTBETCTBEHHOI'O OTHOIIEHHS K YYEHUIO, TOTOBHOCTH M CHOCOOHOCTH
00y4arImuxcss K CaMOPa3BUTHIO U CaMOOOpPA30BAaHHMIO HA OCHOBE MOTHBALMU K OOYYEHHUIO U
NO3HAHUIO, OCO3HAHHOMY BBIOOPY U MOCTPOEHHIO AAbHEHIIeH MHIUBUIYaJbHOH TPAaeKTOPUHU
oOpazoBaHust Ha 06a3e OPUEHTHPOBKU B MUpE mpodeccuii 1 mpoecCHOHATBHBIX MPEANOYTEHHH,
Ha OCHOBE (POPMHPOBAHUS YBAXKUTEIBHOTO OTHOIIECHUS K TPYAY;

- (opMupoBaHHE LEIOCTHOIO MHPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
pa3BUTHA HAyKHM H OOIIECTBEHHOW MPAKTUKH, YYUTHIBAIOIIErO COLHMAJIbHOE, KYJIBTYPHOE,
SI3BIKOBOE, TyXOBHOE MHOT000pa3ne COBPEMEHHOTO MHPA,

- (hopMHpOBaHUE OCO3HAHHOT'O, YBAKUTEIBHOTO H JOOPOKENATENIbHOTO OTHOLIEHHS K IPYTOMY
YeJIOBEKY, €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 AHMAJOT C APYTUMH JIFOABMH U JOCTHIaTb B HEM
B3aMMOIIOHMMAaHUS;

- OCBOGHHE COLMAIBbHBIX HOPM, MpPAaBWJI IOBENEHUS, pojiell W (opM COIHMAIBHONH >KU3HU B
IPyIax U cooOmecTBax, BKIOYAsi B3POCIbIE H COLMABHBIE COOOIIECTBA;, Y4aCTHE B IKOJIbHOM
CaMOYIIPaBJICHMH U OOINECTBEHHOH JKU3HU B TpeAesax BO3PACTHBIX KOMIETECHLUH C y4ETOM
PETHOHANBHBIX, STHOKYJIBTYPHBIX, COLUAIBHBIX H 5KOHOMHUYECKUX OCOOEHHOCTEH;



- pa3BUTHE MOPAJBHOIO CO3HAHUS M KOMIIETEHTHOCTH B PEIIEHUH MOPAJBbHBIX MPoOIeM Ha

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

MOBEICHMS, OCO3HAHHOT'O U OTBETCTBEHHOT'O OTHOIIEHHSI K COOCTBEHHBIM ITOCTYTIKAM;

- (opMuUpOBaHHE KOMMYHHKATHBHOH KOMIIETEHTHOCTH B OOIIEHHMM W COTPYIHHUYECTBE CO

CBEPCTHHKAMHM, JETbMU CTapliero W MJAALIEro BO3pacTa, B3POCIBIMH B  IIpOLECCe

oOpazoBaTesbHON, O0IIECTBEHHO MOJIE3HON, yueOHO-HCCIe0BATENbCKON, TBOPUECKOH U APYTHX

BUJIOB JIESTENBbHOCTH,

- (opmupoBaHuEe LEHHOCTH 3A0pPOBOrO U Oe3omacHOro obpasa KU3HU, YCBOCHUE MPABHII

WH/IMBUAYAJIBHOTO U KOJUIGKTUBHOTO O€30MaCHOr0 TMOBEACHHS B YPE3BBIYANHBIX CHUTYaLHsX,

YTPOKAOLIUX JKU3HU U 3J0POBbIO JIFOIeH, IPaBUJI MOBEEHHs Ha TPAHCIIOPTE U Ha JOpOrax;

- (popMHpOBaHHE OCHOB 3KOJOTHMYECKOH KYJIBTYPbhl COOTBETCTBYIOIIEH COBPEMEHHOMY YPOBHIO

SKOJIOTUYECKOTO MBIIUICHHS, PA3BUTHE OMbITA HKOJIOTUYECKU OPHEHTHPOBAHHOH pedIeKCUBHO-

OLICHOYHOH U NMPaKTUYECKON AESITeNbHOCTH B )KMU3HEHHBIX CUTYalLMsIX;

- OCO3HAHHE 3HAYEHHs CEMbH B JKU3HHU 4YEJIOBEKa M OOIIECTBa, MPUHATHE LIEHHOCTH CeMEHHOMN

JKU3HH, YBAKUTEIbHOE W 3a00TIMBOE OTHOLICHHE K YIEHAM CBOEH CeMbH;

- Ppa3BUTHE 3CTETUYECKOTO CO3HAHMS 4epe3 OCBOEHHE XYIOKECTBEHHOTO HacleAus HapoIOB

Poccun u Mupa, TBOPYECKOH AESTENBHOCTH 3CTETUYECKOrO XapaKkTepa,

- (¢dopMHUpOBaHHE OCHOB TPABOCO3HAHHS MJIsI COOTHECEHHS COOCTBEHHOrO IOBENEHHUS U

MOCTYNKOB JIPYIMX JIIOA€M C HPaBCTBEHHbBIMH LIEHHOCTSIMM U HOpPMamH IOBEIEHUs,

YCTAHOBJIEHHBIMH  3aKOHOHATeNbCcTBOM  Poccmiickoii  @enmepaunyu,  yOeXIEeHHOCTH B

HEOOXOIMMOCTH 3alMIIATh MPABOMOPSAOK IPABOBBIMH CHOCOOAMH M CPEACTBAMH, YMEHHUH

pea30BbIBATH OCHOBHBIE COLIMAIbHBIC POJIM B MPEENax CBOSH 1eeCTOCOOHOCTH.
MeTtanpeameTHble pe3yJabTaThl 0CBOEHHSI OCHOBHOI 00pa30BaTe/IbHOM NPOrpamMMbl

OCHOBHOT0 00111ero 00pa3oBaHHsl OTPAXKAIOT:

- YMEHHE CAMOCTOSITEJIbHO ONPENeNsITh eI CBOEro OOy4YeHHs1, CTaBUTh U (POpMyITUpOBaTh AJIs

ceOs1 HOBBIE 3a1a4M B yuéOe U MO3HABATENBHOH NESTEIbHOCTH, PA3BHBATh MOTHBBI M HHTEPECHI

CBOEH MO3HABATENbHOMN EATEIbHOCTH,;

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

aNbTepHATHBHBIE, OCO3HAHHO BBIOMpaTh HambOosee 3¢pdexTuBHBIE CIOCOOB pelIeHNsT YIeOHBIX

U TMI03HaBaTEeNbHBIX 3a7a4;

- yMEHHE COOTHOCHUTb CBOM JEWCTBUs C IUIAHUPYEMBIMU pPe3yJbTaTaMH, OCYILECTBISTh

KOHTPOJIb CBOEH AEATENBHOCTH B IMPOLIECCE AOCTIDKEHHS PE3yJIbTaTa, ONPENeNsTb CIOCOOBI

NEeWCTBUI B paMKaxX MPEAJIOKEHHBIX YCJIOBUH U TpeOOBaHUH, KOPPEKTUPOBATh CBOM AEHCTBHUS B

COOTBETCTBUH C U3MEHSIIOLICICS CUTyalue,

- YMEHHE OLICHUBATh MPABUJIBHOCTD BBITIOJHEHUS YueOHOH 3a1aun, COOCTBEHHBIE BO3MOYKHOCTH

€€ peLIeHus,

- BJaJeHUe OCHOBAMU CaMOKOHTPOJIsS, CAMOOLIEHKH, MPUHSTHUS PELIEHUN U OCYILIECTBICHUS

OCO3HAHHOTO BBIOOpA B y4eOHOH U MO3HABATEIbHON AESITEIbHOCTH,

- YMEHHE OMNpenesATh TOHSATHs, CO374aBaThb OOOOIIEHUS, YCTAHABIMBATH AHAJOIWH,

KJIacCU(UIIPOBATh, CAMOCTOSITENILHO BBHIOMPATh OCHOBAHUS U KPUTEPHH ISl KJacCH(pUKanmy,

yCTaHaBJIMBAaTh IPUYUHHO-CIEACTBEHHbIE CBS3HM, CTPOUTb  JIOTMUECKOE PacCyKIEHHE,

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

- YMEHHE CO37aBaTh, MPUMEHATh U MPEOOPA30OBBIBATH 3HAKH U CHUMBOJIbI, MOJIEIH M CXE€MBI IS

pewenns yueOHbIX 1 TO3HABATEIBHBIX 33124,

- CMBICJIOBO€ YTEHUE;

- YMEHHE OPraHM30BbIBaTh y4eOHOE COTPYOHHUYECTBO M COBMECTHYIO JESITEIBHOCTD C yUUTEIEM

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

paspemiatb KOH(IMKTBI Ha OCHOBE COIJIACOBAaHMSA TO3ULUH W y4éTa HHTEPECOB;

(bopMyIHpOBaTh, APTYMEHTHPOBATh U OTCTANBATH CBOE MHEHHE,



- YMEHHE OCO3HAaHHO HCIOJNb30BaTh pEUYEBbIE CPEACTBA B COOTBETCTBUU C 3ajadeit
KOMMYHHKAIMH JIJIs1 BBIPAXKEHUS CBOMX YYBCTB, MBICIEH W MOTPEOHOCTEH, IUIAHUPOBAHUS U
peryJsiuu CBOEH NESATENbHOCTH, BJIAJCHUE YCTHOH M NMUCBMEHHON PEUYbI0, MOHOJOTHYECKON
KOHTEKCTHOM PEYbl0, Pa3BUTHE MOTUBALIMM K OBJIAJCHHUIO KyJbTYpOH aKTUBHOI'O MOJIb30BAHUS
CJIOBapsIMU U APYTUMHU TOUCKOBBIMU CUCTEMAMHU,

- ¢opMupoBaHHE M Pa3BUTHE KOMIIETEHTHOCTH B OOJIACTH MCIOJB30BaHHS HH()OPMAILIMOHHO-
KOMMYHHKAIMOHHBIX TexHoJorui (nanee KT — komnerenumm),

- (opMupoBaHHE€ W pa3BUTHE 3KOJOTMYECKOTO MBIIUICHUS, YMEHHE NPUMEHSTh €ro B
NO3HABATENIbHOW, KOMMYHHUKATHBHOH, COLMAJIBHOW MpakTHKE U  IpOoQecCHOHATBHON
OPHUEHTALUH.

BbinyCKHUK HAYYHTCSH:

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

- CBOMCTBA TBEPABIX, JKUIKUX, Ta3000pa3HBIX BEIECTB, BBIIEISISI UX CYLIECTBEHHbIC TPU3HAKH;

- PacKpbIBaTh CMBICI OCHOBHBIX XMMHUYECKHX MOHSTHH «aTOM», «MOJEKYJa», «XUMHUECKHM
3JIEMEHT», «IPOCTOE BEIIECTBOY», «CIOXKHOE BEINECTBOY», «BAJEHTHOCTB», «XHMHYECKas
peakuusy», UCTIONB3Y sl 3HAKOBYIO CUCTEMY XUMUM;

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

- pa3nu4aTh XUMHUYECKHE U (PU3HUECKUE SBICHHS,

- Ha3bIBATb XMMHUYECKHE 3JIEMEHTBI,

- OTIpeNeTSITh COCTAaB BEIECTB 0 UX (popmynam;

- BAJICHTHOCTb aTOMa 3JIEMEHTa B COETMHEHUSIX;

- OMPEaeNsiTh THIT XUMHUYECKUX PEaKLUi;

- Ha3bIBATh MPU3HAKH U YCJIOBUS MPOTEKAHUS XUMHUYECKUX PEAKLIHIL;

- BBIBJIATH MPHU3HAKH, CBHUICTEJbCTBYIOIIME O MPOTEKAHHH XUMHYECKOH peakuuu MpH
BBIMTOJHEHHH XUMHUYECKOTO OMbITA,;

- COCTaBIATH (POPMYJIbl OMHAPHBIX COSTMHEHHIA,

- COCTaBJISITh YPaBHEHHS X UMHUECKHX PEAKLIU;

- cobOmoaTh npasuiia 0€30nmacHOi padoThI MPH MPOBENEHUH OIBITOB;

- MOJIb30BATHCS TAOOPATOPHBIM O0OPYIOBAHUEM U MTOCYIOH;

- BBIUUCIISATh OTHOCUTENIbHYIO MOJIEKYJISIPHYIO H MOJIIPHYIO MacChI BEIIECTB,;

- BBIUHCIIATH MACCOBYIO OO XUMHUYECKOTO 3JIEMEHTa 1O (OPMYyJie COSTUHEHHS,

- BBIYUCISITH KOJMYECTBO, OOBEM WJIM MAacCy BEIIeCTBa IO KOJHYECTBY, O0BEMy, Macce
PEareHTOB MJIH MPOAYKTOB PEAKIIHH;

- Xapaktepu3oBaTb (U3NYECKHE U XHUMHUYECKHE CBOMCTBAa MPOCTBIX BEIIECTB. KUCIOpPOAA U
BOZIOPOZA,

- TIOJTy4aTh, COOMPATh KHCIOPOA U BOIOPOL;

- Pacro3HaBaTh OMBITHBIM ITyTEM ra3000pa3HbIe BEIIECTBA: KUCIOPO, BOAOPOL;

- PacKphIBaTh CMBICJ 3aKOHa ABOTaApoO;

- PacKpBIBATh CMBICJ TIOHATHH «TETJIOBOH 3(P(PEKT peakium», «KMOJSIPHBIA 00BbEMY;

- XapakTepu30BaTh PU3MIECKIE U XMMUYECKIE CBOHCTBA BOJIBI,

- PacKpbIBATh CMBICJI MTOHSTHS KPACTBOPY;

- BBIUUCIIATh MACCOBYIO JIOJIO PACTBOPEHHOTO BEIIECTBA B PACTBOPE;

- IPUTOTOBJIATH PACTBOPBI C ONPENEICHHON MaCCOBOU NONIEH PACTBOPEHHOIO BEIECTBA,

- Ha3bIBaTh COCAMHEHUS M3YYEHHBIX KJIACCOB HEOPTAHUYECKUX BEILECTB;

- XapaKkTepu30BaTh (PU3NYECKHE M XUMHUYECKHE CBOWCTBA OCHOBHBIX KJIACCOB HEOPTAHUYECKHUX
BEIECTB. OKCHAOB, KHCJIOT, OCHOBAHUM, COJICH,

- OTIpeAEeTSITh MPUHAMIEKHOCTD BEIIECTB K OMPEETIEHHOMY KJIAaCCy COSIUHEHHIA,

4



- COCTaBJIATH (POPMYJIbl HEOPTAaHMUECKUX COCAMHEHUH H3YYEHHBIX KJIACCOB;

- TPOBOAUTH OMNbITBHl, NOATBEPKAAIOIINE XUMHUYECKHE CBONCTBA H3YUYEHHBIX KJIACCOB
HEOPraHUYEeCKUX BEIECTB;

- pacmo3HaBaTh OIBITHBIM IyTEM PacTBOPbI KUCJIOT M IIeJo4Yeil MO H3MEHEHUIO OKpPaCKU
HUHANKATOPA,

- XapaKTepu30BaTh B3aUMOCBS3b MEXKAY KJIaCCAMU HEOPraHWYEeCKUX COeIUHEHUI],

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

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

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

- XapaKTepU30BaTh XUMHUUYECKUE 3JIEMEHTHI (OT BOJOPO/A IO KAJIbLIMSA) HA OCHOBE UX ITOJIOXKEHUS
B nepuoanyeckoii cucreme J[ M. MenneneeBa u 0COOEHHOCTEH CTPOSHUS MX aTOMOB,

- COCTaBJISITb CXE€MBbl CTPOEHHUs aTOMOB NepBbIX 20 371€eMEeHTOB nepuoaudeckoi cucrems! [[.H.
Menpeneera;

- pacKpbIBaTh CMBICI MOHATUN: «XUMHUYECKAsI CBSI3bY», 3JIEKTPOOTPULIATEIbHOCTDY,

- XapaKkTepHU30BaTh 3aBUCHUMOCTb (DU3MUYECKHX CBOWMCTB BEINECTB OT THUMA KPUCTAJUIMYECKOH
peLIeTKY,;

- ONpEeneNATb BUJI XMMUYECKOM CBSI3U B HEOPTaHUYECKUX COEIMHEHUSIX,

- u300pakaTh CXEMbl CTPOCHHS MOJIEKYJ BeEIIeCTB, OOpPa30BAHHBIX pA3HbIMU BUAAMHU
XUMHYECKHX CBS3€I;

- PacKpbIBaTb CMBICI MOHATUH «MOH», KKATHUOH», KAHUOH», «3JIEKTPOJIUTHLY, KHEIJIEKTPOJIUTED?,
«QIEKTPOIUTHYECKAs TUCCOLUALINSDY, KOKUCIUTENbY, «CTEeNIeHb OKUCIEHHUS» «BOCCTAHOBUTENDY,
«OKHCIIEHUEY, KBOCCTAHOBJIEHUEY,

- ONpENeNsATh CTENIEHb OKUCIEHUS aTOMa 3JIEMEHTA B COEIMHEHUH;

- PacKpbIBaTh CMBICI TEOPUU BJIEKTPOIUTUIECKON AUCCOLIHUALINMY,

- COCTABJISATh YPABHEHUS HJIEKTPOJIUTHYECKON OUCCOLUALUN KUCIIOT, LEeNOoYeH, COMeH;

- OOBACHATH CYIIHOCTh MpOIecca SJEKTPOJUTHUECKOW ITUCCOLMALMK M PEaKIUi HOHHOTO
oOmeHa;

- COCTaBJIATD NOJHBIE U COKPAIIEHHBIE HOHHBIE YPABHEHHS pEaKi OOMeHa;

- OTIpeAEeTSITh BO3MOXKHOCTD MPOTEKAHUS PEaKLFii HOHHOTO 0OMeHa;

- IPOBOAUTD PEAKLIUHU, TOATBEPKAAIOIINE KaUeCTBEHHbINH COCTAB PAa3IMUHBIX BELIECTB;
OTpeAeNATh OKUCINUTENb U BOCCTAHOBUTEND;

- COCTaBJISATh YPABHEHUSI OKHUCJIUTEIbHO-BOCCTAHOBUTENBHBIX PEaKLIN;

- Ha3bIBaTh (haKTOPHI, BIUSIOLINE HA CKOPOCTh XUMHUYECKOH Peakny,

- KJTacCU(PUIUPOBATh XUMUUYECKUE PEAKIIMU IO PA3IMYHBIM MTPU3HAKAM,

- XapaKTepu30BaTh B3aUMOCBS3b MEXKAY COCTABOM, CTPOCHHUEM U CBOMCTBAMU HEMETAJLJIOB;

- TMPOBOAWUTH OMBITHI IO TOJYYECHUIO, COOMPAHHIO M M3YYCHHIO XHMHYECKHX CBOWCTB
ra3o00pa3HbIX BEIIECTB: YIJIEKUCIIOrO ra3a, aMMHaKa,

- Pacro3HaBaTh OMBITHBIM ITyTEM ra3000pa3HbIC BEIIECTBA: YIVIEKUCIIBIA a3 1 aMMHAK;

- XapaKTepu30BaTh B3aUMOCBS3b MEXKY COCTABOM, CTPOEHHUEM U CBOWCTBAMHU METAIJIOB;

- Ha3bIBaTh OPTAaHUYECKHE BEINeCTBa MO UX (OopMyJie. METaH, 3TaH, STUJIEH, METAHOJI, 3TAHOI,
[JIMLEPUH, YKCYCHasl KHUCIIOTa, aMMHOYKCYCHas KHCIOTa, CTe€apUHOBas KHUCJIOTA, OJIEMHOBAs
KUCJIOTA, TIF0K03a;

- OLIEHUBATh BJIMSIHUE XUMHUYECKOTO 3arpsA3HEHNs] OKPY KaroLleil cpesibl Ha OpraHu3M 4ellOBeKa,

- IPaMOTHO 00paIaThCs C BEIECTBAMHU B IIOBCETHEBHOM JKH3HH;

- ONpenensaTb BO3MOXKHOCTb NPOTEKAaHUs PeaKLMil HEKOTOPBIX MpEeACTaBUTEIeH OpraHUYeCcKHX
BELIECTB C KUCIOPOIOM, BOAOPOJOM, METAIJIaMH, OCHOBaHUSIMH, IaJIOr€HaMU.

BbIHyCKHI/IK MOJIYYHUT BO3MOKHOCTb HAYUYHUTHLCHA:
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- BbIABUT'aTb U MNPOBEPATH SKCIEPHUMEHTAJIBHO TUMOTE3bI O XUMHUYCCKHUX CBOMCTBAX BEIIECTB Ha
OCHOBE UX COCTaBa U CTPOEHUS], HX CIIOCOOHOCTU BCTYIATh B XUMHUYECKHE PEAKIIIH, O XapaKkTepe
U IPOAYKTAX Pa3IMYHbBIX XUMHUYECKUX PEAKLIUI;

- XapaKTepHU30BaTh BEINECTBA IO COCTABY, CTPOSHUIO M CBOHCTBAaM, YCTaHABJINUBATH MPUYUHHO-
CICACTBCHHBIC CBA3U MECXKAY JaHHBIMU XapPaKTCPUCTUKAMU BEIICCTBA,

- COCTaBJIATH MOJICKYJAPHBIC W TIIOJIHBIE HOHHBIC YPAaBHCHUA IO COKpPAIICHHBIM HOHHBIM
YpaBHEHUSM,

- IPOrHO3UPOBATH CIIOCOOHOCTD BCIICCTBA MPOABJIATE OKUCITUTCIIBHBIC UM BOCCTAHOBUTECIIbHBIC
CBOMCTBA C YUETOM cTeneHer OKUCITEHUS JJIEMCHTOB, BXOAAIIUX B €0 COCTaB,

- COCTaBJIATH YPAaBHEHUA peaKLII/II\/'IJ COOTBETCTBYHOILMUX ITOCIECAOBATCIbHOCTU HpeBpaH_IeHI/Iﬁ
HEOPTaHUYCCKUX BECILICCTB PAa3JIMYIHbIX KJIACCOB,

- BBIABUTATH U MPOBEPATH SKCIICPUMCHTAJIbHO 'MITIOTE3RI O pE3YJIbTaTax BOSI[GfICTBPI;I Pa3JIMIHbIX
(bakTOpPOB HAa M3MEHEHUE CKOPOCTH XMMUYECKOH PEaKIIHH;

- HCIIOJIb30BAaTb HpI/IO6peTeHHbIe 3HaHUA OJId SKOJOIMY€CKH TIPaMOTHOTO TMMOBEACHHSA B
OKpY>KaroLen cpene;

- HCIIOJB30BATDb HpI/IO6peTeHHbIe KJIFOYEBBIE KOMIICTCHLUUW TIPU BBIIIOJHCHUU IIPOCKTOB U
yueOHO-MCCIeIOBATENbCKUX — 33/1a4 [0 H3YYEHUIO CBOWCTB, CIOCOOOB MOJNYYEHHS U
pacIiO3HABAaHMUSI BEIECTB,

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

KPUTHYECKH OTHOCUTBCS K TICEBJOHAYYHOH WH(pOpMAIuu, HEeTOOPOCOBECTHONW peKjIaMe B
CpeACTBaxX MacCOBOH MH(pOPMALIHH;

- OCO3HaBaThb 3HAYCHUE TCOPCTHUUYCCKHUX 3HAHUM 110 XUMHHU JJIsA HpaKTquCKOﬁ ACATCIIBHOCTH
YeJI0BeKa,;

- CO3OaBaTb MOACIU U CXEMbI AJId PECHICHUA yLIe6HbIX N TIO3HABATCJIbHBIX 3aaad, IIOHHUMAaTb
HeO6XOI[I/IMOCTb CO6J'II'OI[6HI/I$I HpeI[HPlcaHPIfI, npeajara€Mbix B MHCTPYKIUAX 11O UCITOJIB30BAHUIO
JIEKapCTB, CPEACTB OBITOBOH XUMUH U JIP.

Pazgen 11
Coaep:kaHue yueOHOro npeamera

B cucreme ecrecTBeHHOHAyYHOTrO 00pa30BaHUs XUMHUS KaK Y4eOHBIH MpeaMeT 3aHIMAaeT
BAKHOE MECTO B IIO3HAHMU 3aKOHOB MPHUPOABL, (POPMHUPOBAHUM HAYYHOH KapTUHBI MHPA,
CO3JIaHMHM OCHOBBI XMMHYECKUX 3HAHUH, HEOOXOAMMBIX U TOBCEIHEBHOW JKHU3HH, HABBIKOB
3I0pPOBOTO M O€30MMacHOro /ISl YeIOBeKa M OKpy»Karomell ero cpensl o0pas3a JKU3HH, a TAaKXKe B
BOCIMTAHUU 3KOJIOTMYECKON KYJIbTYpBI.

VYcnemHocTe M3y4eHUs] XUMHUU CBsI3aHa C OBJIAJIECHMEM XUMHUYECKHUM  SI3BIKOM,
cobmonenneM mpaBui 0e30macHOW padoThl NMPU BBIMOJHEHHH XUMHYECKOTO 3KCIEPUMEHTa,
OCO3HaHHEM MHOTOUYHCJIEHHBIX CBA3€H XUMHUU C IPYTMMHU MTpeIMeTaMu IIKOJIbHOTO Kypca.

IIporpamma BkirO4aeT B ce0sl OCHOBbI HEOPTraHMYECKOW W OPraHMYECKOW XHUMHM.
I'maBHOU mpmeedl mporpamMMmbl SIBJISIETCSl Co3laHue 0a30BOr0 KOMIUIEKCA OMOPHBIX 3HAHWH IO
XUMHH, BBIPAKEHHBIX B (POPME, COOTBETCTBYIOLIEH BO3pacTy OOyUaArOLITHXCS.

B copmepxaHuM paHHOrO Kypca TMPEACTaBJIEHbl OCHOBOMNOJATAKOINE XHUMHUYECKHUEe
TeOpeTUYeCKHe 3HAHUS, BKIIOYAIOIINe U3yUeHHe COCTaBa U CTPOEHMSI BEIECTB, 3aBUCUMOCTH UX
CBOMCTB OT CTPOEHMs], MPOTHO3UPOBAHNE CBOICTB BELIECTB, MCCIEAOBAHME 3aKOHOMEPHOCTEH
XUMHUYECKUX TMpeBpallleHUil M MyTel yOpaBleHUs HMH B LeNAX I[OJy4eHUs BELIeCTB U
MaTepuasos.



Teoperndeckyr0 OCHOBY W3y4€HUSI HEOPraHWYECKON XHMHMHM COCTABJISIET AaTOMHO-
MoJsiekyJasipHoe yuenue, llepuonnueckuit 3akon .M. MeHnneneeBa ¢ KpaTKUMH CBEIEHUAMH O
CTPOEHMM aToOMa, BHJAX XHUMHUYECKOH CBSI3HM, 3aKOHOMEPHOCTSIX MPOTEKaHUs XUMHUYECKUX
peaKLui.

B wusyueHunn kypca 3Ha4yuTeNbHAas pPOJb OTBOJAUTCS XHMMHUYECKOMY JKCIIEPUMEHTY:
NPOBENECHUIO MPAKTHYECKUX M JIA0OPATOPHBIX PaldOT, OMHCAHUIO PE3yJbTATOB YUEHHYECKOTO
SKCIIEPUMEHTA, COOJIFOICHUIO HOPM H MTPABHJI O€301acHON paboThl B XUMUYECKOH 1adopaTopHm.

Peanmzaumss naHHOM mporpamMmbl B Tponecce OOYYEHHs MO3BOJHUT OOyYArOIIMMCS
YCBOUTD KJIFOUEBbIE XUMHUYECKHE KOMITETEHIIUU U MOHATh POJIb U 3HaUEHUE XUMHUHU CPEu IPYrux
HayK O MPUPOJE.

Uzyuenne mnpeamera «Xumusi» B 4HacTH (OPMHPOBAHUS Yy OOYYAIOLIMXCS HAyYHOTO
MHPOBO33PEHUs], OCBOCHHUSI OOLICHAYYHBIX METONOB (HAOMIOIEHUE, M3MEPEHHE, SKCIIEPUMEHT,
MOZIEIUPOBAHKE), OCBOCHHUS TNPAKTHUYECKOTrO MPUMEHEHHs] HAy4YHBIX 3HAHUH OCHOBAaHO Ha
MEXKIIPEOMETHBIX  CBsi3siX ¢ npeameramu:. «buonorms», «leorpadus», «Mcropus»,
«Jluteparypa», «Maremaruka», «OCHOBBI O€30MaCHOCTH JKHU3HEAEATENbHOCTHY, «Pycckuit
SI3BIKY, «PU3UKa», « IKOIOTUY.

IlepBoHauaibHbIe XUMHYECKHE MOHSITHS

IIpenver xumun. Tena u BemectBa. OCHOBHBIE METOABI IMO3HAHMS HAOJIOIEHUE,
U3MepEeHHe, SKcnepuMeHT. Pusndeckne U XUMHUYeCKue siBjieHHus. YucTele BelecTBa U CMECH.
CrnocoOwr pasnenenusi cmeceil. AToM. Monekysia. XUMUYECKUH 3JIEMEHT. 3HAKH XHUMHYECKUX
snemeHTOB. IlpocThie U clokHble BellecTBa. BaneHTHOCTb. 3aKOH IOCTOSHCTBA COCTaBa
BemecTBa. Xumudeckue ¢Gopmynel. MHaekcel. OTHOCHTENbHAasi aTOMHAs U MOJEKYJSIpHAs
Maccel. MaccoBass 1o/l XHMHUYECKOTO 3JIEMEHTa B COEJUHEHUHU. 3aKOH COXPAaHEHMsI MacChbl
BEIECTB. XuMHUeckue ypaBHeHHs. Kosdp¢uumeHTbl. YCnoBUS W TPU3HAKH NPOTEKAHUS
XUMHUYECKHUX peakuuil. Monb — eAnHnIa KOJIU4eCcTBa BelecTsa. MossipHas Macca.

Kucaopoa. Bogopon

Kucnopon — xummueckuii snaemeHT u mnpoctoe BemecTBo. O30H. CocraB BO3myxa.
dusnueckue M XUMHUYECKHE CBOMCTBa Kuciaopona. IlomyueHne m nmpuMeHEHHE KHUCIOPOAA.
Termosoit 3¢ ekt xummuyeckux peakuuid. [loHsarue 06 3K30- M YHAOTEPMHUECKUX PEAKIIHSIX.
Bopopoa — XxuMu4ecKuil 3JIEMEHT U MPOCTOE BeIeCTBO. PU3NUECKUE U XMMHUYECKHE CBONCTBA
Bogopona. Ilonydyenne Bomopona B naboparopuu. Ilonydenne Bogopona B MPOMBIILICHHOCTH.
[Ipumenenne Bogopoaa. 3akoH ABoraapo. MoJsipHelil 00beM razoB. KauecTBeHHbIE peakiiny Ha
razoobpasHble BemecTBa (Kucaopon, Boaopon). OObeMHbIe OTHOIICHUS Ta30B MPU XUMHYECKUX
peakumsx.

Boaa. PacTtBopnl

Bona B npupone. Kpyrosopor Boasl B npupoae. @usnyeckue U XMMHUYECKHUE CBOWCTBA
Boabl. PactBopel. PactBOpuMOCTh BemecTs B Boae. KoHunenTpanus pactsopos. Maccosast noss
PacTBOPEHHOIO BEIIECTBA B PACTBOPE.

OcHoBHBIE K1aCChl HEOPTrAaHUYEeCKUX COeJHHEeHHH

Oxcunpl.  Knaccudukanusi. Homenknarypa. @Dusudeckue CBOHCTBA  OKCHIOB.
Xumuyeckue cBoiicTBa okcuioB. IlomydueHne u npumeHeHue OKcuaoB. (OCHOBaHMSL
Knaccupukaumsa. Homenknatypa. @usndeckue cBolicTBa OocHOBaHUM. IlonydeHne ocHOBaHMIA.
Xumudeckue cBoWcTBA OCHOBaHWH. Peaknus nHedrpamuszamvu. Kucnorel. Knaccudukanms.
Homenknarypa. ®usnueckue cBoicTBa KUCHOT. IlodydeHue u HNpUMEHEHHE KHUCIOT.
XuUMHUYECKHe CBOMCTBA KUCIOT. MHAukaTopel. M3MeHeHHne OKpacKu MHAMKATOPOB B PA3JIMUHbBIX
cpenax. Comu. Knaccudukanus. Homenknarypa. ®@usnueckue coiictBa coneil. [lonydenue u
NpUMeHeHne cosed. XMMHMYeCKHe CBOMCTBA cojied. ['eHeTnueckas CBsI3b MEXIy KiaccaMu
HEopraHuyecknx coenquHeHni. IIpobnema Oe30macHOro UCMOMB30BAHMS BELIECTB U XMMHUYECKUX



peakLuil B MOBCEIHEBHON KM3HU. TOKCHYHBIE, TOPIOYNE U B3PBIBOONACHBIE BEIECTBA. bbITOBas
XUMHUYECKasi FPaMOTHOCTb.

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

CtpoeHue atoma: sApo, SHeprerudeckuil yposeHb. (CocTaB sipa aToma: IPOTOHBIL
HelTpoHbl. M3oronsl Ilepuoauueckuii 3axon JI.M. Menneneesa. Ilepuonnueckass cucrema
xumudecknx 3nemeHToB J[ M. MeHneneea. DU3NYECKUl CMBICT AaTOMHOTO (TOPSIAKOBOTO)
HOMepa XHMMMYECKOTO 3JIEMEHTa, HOMepa TIpPYIIbl M [epuosa MNepPUOAUYECKONH CHCTEMBI.
CtpoeHue 5sHepreTMUecKUX YpoBHeH aTOMOB TMepBbIXx 20 XUMHUYECKHUX  3JIEMEHTOB
nepuoaunyeckoil cucremsl M. MenneneeBa. 3aKOHOMEPHOCTH H3MEHEHHs] CBOMCTB aTOMOB
XUMHUYECKHUX 3JIEMEHTOB U UX COEJUHEHUIN Ha OCHOBE IOJIOKEHUs B MEPUOJUYECKON cHCTeMe
J.U. Menneneesa u crpoerust atroma. 3Hauenue [lepunoguueckoro 3akona J[. Y. Menneneesa.

Crtpoenne BemecTs. XuUMH4ecKasi CBsi3b

DNeKTPOOTPULIATENBHOCTE aTOMOB XUMUYECKUX 3J€MEHTOB. KoBajeHTHas XxuMudeckast
CBsI3b. HEMOJsIpHAs M mossipHast. [IoHATHE O BOZOPOMHON CBSI3M WM €€ BIMSIHMU Ha (pU3NUECKHe
CBONCTBa BelleCTB Ha npumepe Boabl. HMoHHasg cBsA3b. MeTtaminyeckass CBA3b. [HUIbI
KPHUCTAJUTMYECKUX PEIIETOK (aTOMHAsl, MOJICKYJISIpHAsl, NOHHASI, METAJUINYECKasi). 3aBUCUMOCTh
(u3nIeCKUX CBOMCTB BELIECTB OT THIA KPUCTAIIMUECKONH PELIETKH.

XumMH4yecKHe peakuuu

IlonaTHE © CKOPOCTHM XUMHYECKON peakuuu. PaxkTOpbl, BIUAIOLIME HA CKOPOCTH
xumuyeckol peakuun. [lonstre o karanmuszarope. Knaccupukaumss XMMUYECKHX PeakIHd IO
Pa3JMYHBIM IPU3HAKaM: YHUCIy U COCTaBY HCXOAHBIX M IOJYYEHHBIX BELIECTB, U3MEHEHMIO
CTerneHel OKHUCIEHUsI aTOMOB XUMUYECKUX 3JIEMEHTOB; MOTJIOEHHIO WJIM BbIAEIEHUIO SHEPTUU.
DNeKTPOJUTHUYECKAsT TUCCOLMALUA. DJIEKTPOJUTBl U HeaneKkTponuTbl. HMonel. KaTuonel u
aHnoHbl. Peakunn wOHHOrO oOOMeHa. YCIOBHS TPOTEKaHWs pPeakuuii HOHHOro OOMeHa.
DNeKTpoJuTHUYEeCKass JUCCOLMaLUsA KHUCIOT, Ienoue U conell. CTeneHb OKHUCIEHUS.
OnpeneneHue CTeNeHW OKHUCIEHUS] AaTOMOB XMMHUYECKHUX OJJEMEHTOB B COEIMHEHUSIX.
Oxucnurens. BoccranoButens. CyIHOCTh OKMCIUTENBHO-BOCCTAHOBUTENBHBIX PEAKLIMH.

Hemetanas: IV — VII rpynn u ux coennHenust

Ilonoxxenne HeMETA/NIOB B MEPUOAMYECKOM CHUCTEME XUMHYeCKHX sjemeHToB JH.
Menneneesa. OOmue cBOWCTBA HEMETAJUIOB. [ anoreHsl: pU3NIECKHEe U XUMUUECKHUE CBOHCTBA.
CoenuHeHUsl TralloreHOB: XJIOPOBOJOPOJ, XJOpOBOAoOponHas kucinora u ee conu. Cepa:
¢dusnueckne U xuMudeckue cBoricTBa. COeNMHEHUs Cephl. CEPOBOAOPOA, CYJNb(MHUABI, OKCHABI
ceppl. CepHasi, CepHUCTas M CEPOBOJAOPOAHAS] KHUCIOTBI M WX CONH. A30T: (QHU3HUECKHE U
xumudeckue coiictBa. AMMuak. Conu amMMmoHusi. OKcuabl a3oTa. A30THasi KUCJIOTa U €€ COJIH.
®Dochop: Pusndeckne u xummuueckue cBoiictBa. Coenmnaenus docdopa: okcun docdopa (V),
oprodochopHas kuciaora U ee coiau. Yriepoa: (uHMYeckMe W XUMHUYECKHEe CBOHCTBA.
Annotponusi yraepona: anmas, rpadut, kapous, yuiepersl. CoenuHeHUsT yriepoaa: OKCUIbI
yraepoaa (IT) u (IV), yronpHast kucnora u ee conu. KpeMHUH U ero CoenuHeHusI.

MeTtanabl 1 UX COeIHHEHHS

IlonoxxeHnne MeTanIoOB B MNEPUOAMYECKON CHCTEME XUMHYECKUX »djemeHtoB M.
Menneneesa. Metauisl B mpupoge u obmue crocoOpl ux nonyudeHus. O0mue Qusmueckue
cBoiicTBa MertajuioB. OOImIMe XWMHUUECKHE CBOWCTBA METAJUIOB. PEAKIMH C HEMETAJJIaMH,
KHUCJIOTAMH, COJISIMU. DJIEKTPOXUMHUUYECKUN psii HanpsbkeHui metaiuios. Illenounsie MeTasnsl u
ux coenuHeHus. [l{enouHo3eMenpHbIE METAIUTBI U UX COenuHeHHs . AMoMuHINA. AMpOoTepHOCTD
okcuzaa u ruapokcuaa amomunus. JKenezo. CoenuHeHust »kene3a M UX CBOMCTBA: OKCHUJBI,
rugpokcuasl u conu sxenesa (11 u IIT).

IlepBoHaua/bHbIE CBeIeHUsI 00 OPraHUYeCKHUX BelecTBax

IlepBoHauasbHbIE CBENEHUS O CTPOEHUM OPraHUYECKUX BELIECTB. YTJIEBOJOPOABL METaH,
3TaH, OSTWieH. VICTOYHMKM  YIrJIeBONOPOJOB:  MPHUPONHBIA  Tras, He(pThb,  YroJjsb.
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Kucnoponconepkamme COCIUHEHUS. CHUPTHI (METAHOJ, STAHOJ, IJIMLEPUH), KapOOHOBBIE
KUCJIOTHI (YKCYCHAsi KUCJIOTAa, AMUHOYKCYCHAsl KUCJIOTA, CTEAPUHOBASI M OJISMHOBAS KUCIIOTBI).
buonornyeckn BakHbIE BEINECTBA: JKUPBL, TJIOK03a, Oenku. XHMHUECKOe 3arpsi3HEHUE
OKpY’Karollel cpefbl U ero NoCaeICTBHUSI.

Tunbl pacyeTHbIX 3a8a4:

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

YcraHoBneHue mpocTeiineir GopMysibl BeIIeCTBA MO MAaCCOBBIM JOJSIM XUMHUYECKUX
3JIEMEHTOB.

Berunciaennss Mo XMMHUYECKMM YPAaBHEHUSIM KOJIMYECTBA, 0OBEMa, MAacChl BELIECTBA IO
KOJINYECTBY, 00bEMY, Macce PeareHTOB M MPOAYKTOB PEAKIIHH.

PacueT MaccoBoil oM paCTBOPEHHOI'O BELIECTBA B PACTBOPE.

IIpumepHbIe TeMBbI IPAKTHYECKUX PadoT:

Jlabopatoproe oOopynoBaHue W mpueMbl oOpamenuss ¢ HuM. [IpaBunma Oe3omacHOM
paboThI B XMMHUYECKOH JTabOpaTopHH.

OuucTka 3arpsi3HEHHON MOBaPEHHOMN COJIH.

IIpusHaku NpoTeKaHUs XUMUYECKUX PEAKLIUN.

[Tony4yeHue KuCIOPOAA U U3YUEHHUE €r0 CBOMCTB.

ITony4yeHue Bonopona U U3y4€HUE €ro CBONCTB.

IIpurorosneHne pacTBOPOB C ONPENEIEHHON MAaCCOBOM 10JIEN paCTBOPEHHOI O BELIECTBA.

Pemenue skcrepuMeHTaJbHBIX 3afad 1Mo TemMe «(OCHOBHBIE KJacChl HEOPTaHUYECKUX
COEIMHEHUID.

Peakunu nonHoro oOmMeHa.

KauecTBeHHbIEe peakliii HA UOHBI B PaCTBOPE.

IlonyueHne aMMHaka U U3y4eHHUE €ro CBONCTB.

IlonyueHne yrieKucioro ra3a U U3y4eHue ero CBOMCTB.

Pemenne skxcnepuMeHTaNbHbIX 3a1ad 1o TteMe «Hemeramner IV — VII rpynn m mx
COEIMHEHUID.

Pelenue skcnieprMeHTaNbHBIX 3a/1a4 10 TeMe «MeTasuibl U UX COEAUHEHUSD?.



Paspea 11I. TemaTnueckoe NJIAHNPOBAHHE € YKA3AHHEM KOJIHYECTBA 4ACOB,

OTBOAHUMBIX HA OCBOCHHE Ka)l(ZIOﬁ TEMBbI

8 KIIACC
Ne IIpumeuanne
Ne | n/m Koa- (ucnob30BaHHE
nm| B Tema ypoka Bo odopyaosanus Touku
TeMe Hacon pocTa)
IleppoHauabHbIe XUMHYeCKHe MOHATHS (254)
1 1 | IIpenmer xumuu. Tena u BewecTsa. 1
OcHOBHbIE METO/IbI TO3HAHUS:
HaOJII0ICHUE, U3MEPEHHUE, HYKCIIEPUMEHT.
2 2 | IIpaktuyeckas pabora Nel. JlabopaTtopHoe 1 Hudposas maboparopusi
obopynoBaHue U pUeMbl OOpaIIeHUs ¢ RELEON
HuM. [IpaBuna Ge3onacHoi paboTh! B Hudposoit natunk
XUMHYeCKoi taboparopun. CtpoeHune TEMIEPATYPBI
MJIAMEHU. CnuproBka
Cseua.
3 3 Du3nuecKre U XUMUYECKUE SIBJICHUS
4 4 | Yuctsle BemecTBa U cMecH. CriocoObl
pasaeneHus: cMeceil
5 5 | IIpaktuueckas pabora Ne2. Ouucrka 1
3arpsI3HEHHON NOBAPEHHON COJIH.
6 6 | Atom. Monekyna.
7 7 XUMHUUECKUHN 3JIEMEHT. 3HAKH XUMHUYECKHUX
3JIEMEHTOB
8 8 | IIpocTele U CIOKHBIE BEECTBA. 1
9 9 | BaneHTHOCTB 1
10 10 | 3aKOH OCTOSIHCTBA COCTaBa BELIECTBA. 1
11 11 | Xumunueckue Gopmynsl. UHAEKCHI. 1
12 12 | OrHOCHUTENbHAS ATOMHAsI U MOJIEKYJISIPHAS 1
MaccChbl
13 13 | MaccoBas 1oisi 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
XUMHUYECKHUX 3JI€MEHTOB.
16 16 | MaccoBas 1onsi XMMHU4ECKOrO 3JIEMEHTA B 1
COEJIMHEHUU
17 17 | 3aKOH COXpaHEHMsI MaCChl BELLIECTB. 1 BECBl TEXHOXUMUYECKUE
JIeMOHCTpaLlMOHHBIN SKCIIEPUMEHT. «3aKOH WJIM BJIEKTPOHHBIE; CBEYa,
COXPAHEHUsI MACChI BEIIECTB)» koJj10a TiockomoHHas 250
MJT; JIO’KKA JIJIs1 COKUTaHUsI
BELIECTB
18. | 18. | Xumnueckue ypaBHerus. KosddumeHTs!. 2
19 | 19
20 | 20 | Ycnosus v NpuU3HAKU NPOTEKAHUS 1

XUMHUYECKUX PEaKLIU.




21

21

IIpaxTrueckas padora Ne3. I[IpusHaku
MPOTEKAHUSI XUMUYECKUX PEAKLIUH.

22

22

Mob — eqUHUNA KOJIMYECTBA BEIECTBA.
MousipHas Macca.

23

23

MousipHas Macca.

24

24

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

25

25

Brruucnenus no XuMu4eCKUM YpaBHEHUAM
KOJIN4ECTBa, 00BEMa, MacChl BELIECTBA O
KOJINYECTBY, 00BEMY, MACCE PEareHTOB WIIN
POAYKTOB PEAKLIU.

Kucaopoa. Bogopox (94)

26

Kucnopon — xuMudeckuii 3€MEHT U
npoctoe BeuiectBo. O30H. CocTaB BO3yxa.

27

duznvueckue 1 XUMUYECKHE CBOHCTBA
KHUCJIOpOAA.

28

IlonyueHne U NpUMEHEHHE KUCIOPOA.

29

IIpakTrueckas pabora Ne4. I[Tonyuenue
KHUCJIOPOZia U U3Y4YEHUE ero CBONCTB.

30

Bomopon — xuMu4ecKuil 3JIEeMEHT U
npoctoe BemiecTso. Ilony4yenne Bogopoaa B
nadoparopuu. [loaydeHue Bogopona B
IPOMBIILIEHHOCTH.

31

dusnueckre 1 XUMHUYECKHE CBOIICTBA
Bogopona. [Ipumenenne Bogopona.
KadecTBeHHbIC peakiiy Ha ra3000pa3HbIe
BelecTBa (KUCIOPO, BOJOPON).

32

[IpakTrueckas padora NeS. ITonyuenue
BOJIOPOJIA M U3YYEHHUE €r0 CBOMCTB.

33

3akoH ABoranpo. MonsipabIil 00BEM ra3os.
OObeMHBIE OTHOLICHHUS Ta30B MIPU
XUMHUYCCKUX PCAKLIUAX.

34

Brruucnenus no XuMU4eCKUM YPaBHEHUAM
KOJIN4YECTBa, 00BEMa, MacChl BELIECTBA O
KOJINYECTBY, 00BEMY, MACCE PEAreHTOB MU
POAYKTOB PEaKLUU.

Bona. PactBopbl. (S4)

35

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

«PaznoxeHue BoAbl AIEKTPUIECKUM
TOKOMY.

npubop AN OMBITOB €
3JIEKTPUIECKUM TOKOM,
UCTOYHUK MOCTOSTHHOTO
TOKA. MPOOHPKU — 2 INT.
POHYMEPOBAHHBIE;
JTYYHHKQ; CIIMPTOBKA;
poOKKU — 2 INT, MUHIIET.

2

36

PactBopbl. PacTBOpUMOCTD BEILECTB B BOXE.
Konuenrpauus pactsopos. Maccosast 1o
PAacCTBOPEHHOIO BELIECTBA B PACTBOPE.

37

Pacuder MaccoBOl 10U paCTBOPEHHOIO
BELIECTBA B PACTBOPE.
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38 4 | Ilpaktudeckas pabora Ne6. Ilpurorosnenne 1
PacTBOPOB C OMpPEAEIEHHON MacCOBO
JOJIeH PAaCTBOPEHHOIO BEIIECTBA.
39 5 | KonrponbHas pabota Ne2 o Teme 1
«Kucnopon. Bonopon. Bogay.
OcHoBHBIE KJ1acChl HEOPraHH4YecKHX coequHeHuii (174)
40 1 Oxcunel. Knaccudukanus. Homenknatypa
41 2 du3nuecKkue CBONCTBA OKCUIOB.
XHMMHUYECKUE CBONCTBA OKCHJIOB.
42 3 IlonyueHne 1 NpUMEHEHHE OKCHJIOB.
43 4 | OcuoBanus. Knaccudukarmsi.
Howmenknarypa
44 5 du3nuecKkue CBONCTBA OCHOBAHUI. 1
Ilony4yeHne OCHOBaHUI.
45 6 | XuMH4yecKkre CBOMCTBA OCHOBAHUH. 1 Hudposas mabopaTopust
Jlabopatopsslii onbIT . «OCHOBAHUS . RELEON
Peakuus veitpanuzanmumy Hudposoii pH. mratus ¢
3aKMMOM; TISITh
XUMHUYECKUX CTaKaHOB (25
MJT); IPOMBIBAJIKA.
46 7 | Kucnorsl. Knaccudukarmsi. 1
Howmenknarypa. @usnyeckue CBONCTBA
KHUCJIOT.
47 8 | IlonyyeHne U NPUMEHEHHUE KUCJIOT.
48 9 XUMHYECKHE CBOUCTBA KUCIOT. Peaknus
HENUTpaIu3aLu.
49 10 | MUanukatopsl. MI3MeHenue okpacku 1
VMHAMKATOPOB B PA3JIMUYHBIX CPEax.
50 11 | Comu. Knaccudukanus. Homenknatypa. 1
Du3nuecKue CBONCTBA COJEH.
51 12 | IlonydyeHne U NPUMEHEHHE COJIEH. 1
52 13 | Xumudeckue CBONCTBA COJIEH. 1
53, | 14, |Il'eneruueckas cBsi3b MEXKAY KJIacCaMH 2
54 15 | HEOpraHMYECKUX COCOUHEHUI.
55 | 16 |IIpaktudeckas pabora Ne7. Pemenune 1 Hugposas maboparopust
SKCIEPUMEHTANIBHBIX 3a1a49 IO TEME RELEON
«OCHOBHbIE KJIaCChl HEOPTaHUYECKUX Hudposoii pH. mraTus ¢
coenuHeHuiy. «Onpenenenne pH 32KUMOM, TTIATh
PacTBOPOB KUCJIOT U LIEJIOUEN» XUMHUYECKUX CTaKaHOB (25
MJT); IPOMBIBAJIKA.
56 | 17 | KonrponpHas padora Ne3 mo teme 1
«OCHOBHbIE KJIaCChl HEOPTaHUYECKUX
COETMHEHUIN.
Crtpoenne atoma. Ilepuognyeckuii 3aKoH 1 nepuoguIecKasi
cucremMa xumuueckux 3yemenTos JI.U. Mengeneesa (Su4)
57 1 CtpoeHue aToMa: PO, SHEPTeTUYECKUI 1
ypoBeHb. CocCTasB siipa aToMa: MPOTOHBI,
HeNUTpoHbL. M30TONEBL
58 2 Ileprnonnueckas cucTeMa X MMUYECKUX 1
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anemeHToB /[ 1. Menneneea. @uznueckuil
CMBICJT aTOMHOTO (TTOPSIIKOBOTO) HOMEpa
XUMHUYCCKOro 3JIEMCHTA, HOMEpPA I'pyIirbl U
Nepuoaa NePUOAUIECKON CUCTEMBI.

59

(O8]

Ilepuoanueckuii 3axon JI. M. Menpeneesa.

60

CtpoeHue 3HepreTHUecKUX ypoBHeH
aTOMOB MEPBBIX 20 XUMUYECKUX 3JIE€MEHTOB
nepuonuyeckon cucremst 1.
Memngeneena.

61

3aKOHOMEPHOCTH U3MEHEHHUSI CBOWCTB
ATOMOB XUMHNYECCKHUX 3JIEMCHTOB U UX
COEIMHEHMI1 Ha OCHOBE IMOJIOKEHHUS B
nepuonuyeckon cucreme .M. Menneneena
U CTPOEHHUS aTOMa. 3JHaueHUe
Ilepuoanueckoro 3axona JI.H.
Menneneesa.

Ctpoenue BemecTs. Xumnueckas cBsizb (44)

62

1

HonHas cBs3b.

63

DNEeKTPOOTPULIATENILHOCTD AaTOMOB
XUMHYECKUX 3eMeHTOB. KoBanenTHas
XHMHYECKAsl CBSI3b. HEMOJIAPHAs U
nosisipHast. IloHATHEe 0 BONOPOIHOM CBA3U U
ee BIMSTHUH Ha (pr3uyecKue CBOMCTBa
BELECTB HA IPUMEPE BOABL.

64

(O8]

Mertamnueckast CBS3b.

65

THIBI KPUCTANINYECKUX PELIETOK
(aTomHas1, MOJIEKYJISIpHAsI, HOHHAS,
METAJUTHYeCKast). 3aBUCUMOCTb (PU3MUECKUX
CBONCTB BEILIECTB OT TUIA
KPUCTAJUIMYECKON perieTkd. PuHaHCOBas
rPaMOTHOCTbD. JIeMOHCTpaLlMOHHBII
skcnepumeHT. « Temneparypa niasieHUs
BELIECTB C Pa3HBIMU TUIIAMU
KPHUCTAJUIMYECKHUX PELIETOK»

udposas maboparopusi
RELEON

Hudposoit naTauk
TEeMITePaTypPbl TUTATUHOBBIN;
JIATYUK TeMITePaTyphbl
TEpMOMAPHBIN

Xumuyeckue peakuuu (34)

66

Crenenb okucnenus. Onpenenenue
CTENEeHH OKUCIEHUsI aTOMOB XMMHUYECKHUX
3JIEMEHTOB B COEIUHEHMSIX.

67

Oxucautenb. BoccTaHOBUTEND.

68

KontponbHas padora Ne4 mo reme
«Ctpoenue aroma. Ilepnogudeckuii 3akoH
JAW. Menneneesa. CTpoeHue BEIECTBA»

IloBTOpenue (24)

69
70

1,2

IlosTOpeHue
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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
pEeaKLuil.

Kucaopoa. Bogopon (14)

3 1 | TennoBoii 3¢ ekT XUMUUECKUX PEAKIIHA. 1 Hudposas
[Tonsitue 00 3K30- U SHAOTEPMHUECKUX nadopaTopust
peakumsx. JIeMOHCTpaLlMOHHBIN 3KCIIEPUMEHT. RELEON
«Temnnooii 3¢ eKkT pacCTBOPEHHS BEIIECTB B Hudposoii naTauk
BOZIE» TeMIlepaTypbl

MJIATUHOBBIN
Xumuyeckue peakuuu (94)

4 1 IIoHsATHE O CKOPOCTH XUMUYECKOH PEAKLIUU. 1 Hudposas
@DakTOphI, BAUSIOLINE Ha CKOPOCTb XUMUYECKOH nadopaTopust
peaxuuu. [lonsTre o karanusarope. RELEON
JleMoHCTpauuoHHbli onbIT. «M3ydeHne BIusHUs Hudposoit natunk
Pa3NIUYHBIX (HAKTOPOB TeMIlepaTypbl
Ha CKOPOCTb PEAKLINN IJIATUHOBBIN

5 2 | Knaccudpukanuss XHMUYECKUX PEaKIHH 110 1
Pa3JIMYHBIM NIPU3HAKAM: YUCIY U COCTaBY
HCXOAHBIX U MOJyUYEHHBIX BELIECTB; H3MEHEHHIO
CTereHel OKHUCIEHHsI aTOMOB X UMUUECKUX
3JIEMEHTOB; MOTJIOLIEHUIO WJIH BbIIEJICHUIO
SHEPTUU.

6 3 DJIEKTPOJIUTHYECKAs] TUCCOLUALIS.

7 4 | DneKTpONUThI U HE3IEKTPOIUThL. MoHbI. Hudposas
Karnonsl u aHnOHBL. JIabOpaTOPHBIH OIBIT . nadopaTopust
«CunpHbIE U ClT1a0bIe 3JIEKTPOIUTHD) RELEON

udposoit naTauk
3JEKTPONPOBOAHOCTH

8 5 DNeKTpoNuTHYeCKast TUCCOLUALIUS KUCTIOT, 1
LIEJIOUEH U COJIEH.

9 6 | Peakimu nonHoro odMeHa

10 7 | YcnoBus NpOTEKaHUs peaKLUi HOHHOTO
obMeHa.

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

RELEON
Hudposoit naTamk
3JIEKTPONIPOBOAHOCTH

12 9 | Konrponbnas pabora Nel o Teme 1
«XHUMHUYECKUE PEAKITUN.

Hemertanasl 1V — 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 CBONCTBA.
18 6 CoenuHeHUs CepbI: CEPOBOIOPOA, CYIb(HIBIL,
OKCHJIbI CEpBI.
19 7 CepHucras 1 CepoOBOIOPOIHAS KUCIOTHI U UX
COJIH.
20, | 8,9 | Cepnas kucnora.
21
22 | 10 | KonrponbHas pabota Ne2 o Teme
«Hemerasnnb
23 11 | A3oT: pusnueckre u XMMHYEeCKHE CBOWCTBA.
24 12 | Ammuak
25 13 | Comu ammonust. JIabopaTopHBIi ONBIT. Hudposas
«O0paszoBaHue coneil aMMOHUS» nadopaTopust
RELEON
Hudposoit naTamk
3JEKTPONPOBOAHOCTH
26 14 | IIpakTrueckas padora Ne2 Ilonyuenne ammuaka
1 U3Y4YE€HHUE ero CBOMCTB.
27 15 | Oxcuppl a3oTa.
28, | 16, | A30THas KHUCJIOTa U €€ COJH.
29 | 17
30 | 18 | ®ocdop: pusnveckne 1 XUMHUECKHE CBOMCTBA.
31 19 | Coenunenus docdopa: okcua pocdopa (V),
oprodochopHast KHCIOTA U €€ COJH.
32 | 20 | Yrnepon: ¢pusnyeckre U XUMHUECKHE CBOHCTBA.
AnoTponust yriepoaa: anMas, rpadur, kapOuH,
(dyJnepeHsl.
33 | 21 | Coemunenus yrieponaa: okcunbl yruepona (1) u
(IV).
34 | 22 | CoenuHeHHs yriiepoaa: yrojibHasi KUCIOTa U €€
COJIH.
35 | 23 |IIpaktuueckas padora Ne3. [TonyueHue
YTJIEKHUCIIOrO ra3a U U3y4eHHUe ero CBONCTB.
36 | 24 | KpemMHuii u ero coeMHeHUsl.
37 | 25 |IIpakTtrueckas padora Ne4. Pemenne
SKCIEPUMEHTANIBHBIX 3aj1a4 10 TeMe
«Hewmeranns! IV — VII rpynn u ux
COETMHEHUIN.
38 | 26 | KonrponbHas padora Ne3 mo reme
«Hemerasnnb
Metanabl 1 ux coequHenus (144)
39 1 [TonoxxeHune MeTaIOB B MEPUOIUIECKON

CHUCTEME XUMUUYECKHUX 3j1eMeHTOB [[. 1.
Menpeneesa. O0mue ¢pusnyeckue CBOMCTBA
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MeTauioB. DuHaHCOBAasI I'PaMOTHOCTD.

40 2 Mertajuiel B IpUpoOAe U OOIIHe CIIOCOOBI UX 1
MIOJIyUEHUsI.

41 3 OO01mue XUMHYECKHE CBOMICTBA METAJLIOB! 1
peaKkLuy C HeMeTaJJlaMH, KUCJIOTaMU, COJIIMHU.

42 4 | DneKTpOXUMHUYECKUH psA HANPSKEHUH 1
METaJUIOB.

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

44

45, | 7,8 | IllenodHo3eMeIbHBIC METAIIBI U UX 2

46 COCJIMHEHMSI.

47 9 | AnmroMuHmMiA.

48 | 10 | AmdoTepHOCTD OKCHAA U THAPOKCHIA
ATIOMUHUSL.

49 11 | XKeneso.

50 12 | CoenuHeHUs Keye3a U UX CBOWCTBA: OKCHUBI, Hudposas
runpokcuabl u conu sxenesa (11 u IIT). naboparopust
Jlaboparopusriii oneit N2 11. «XKeneso. RELEON
OxucneHue xenes3a BO BJAKHOM BO3AyXe» Hudposoit natunk

JABJICHUSI

51 13 | [IpakTrueckas padora NeS5. Pemenne 1
SKCIEPUMEHTANIBHBIX 3a71a4 110 TeMe «MeTauibl
U UX COEUHEHUSD.

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

IlepBoHaua/ibHbIE CBe/IeHHsI 00 OpraHuyecKux BemecTBax (144)

53, | 1,2 |IlepBoHauanbHbIE CBEAEHUS O CTPOCHUU 2

54 OPraHu4eCKUX BELIECTB.

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

56

57 5 YTraeBoaopoabl: STUJIEH.

58 6 | UcTouHUKH yriIeBONOPOAOB: MPUPOIAHBIN ras,

He(Tb, YroJb.

59 7 | Kucnoponcoaep:xamue COEAUHEHUS . CIIUPTHI 1
(MeTaHO, YTAHOJI, TIHLIEPHH)

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

61 KapOOHOBBIE KHCIIOTHI (YKCYCHASI KUCIIOTA,

CTEapUHOBAasi U OJIEMHOBasl KUCIIOTBI,
AMHHOYKCYCHAsl KHCJIOTA).

62 10 | buonorn4ecku BayKHbIE BEIIECTBA: JKUPBL 1

63 11 | buonorndecku BaXkHbIE BELIECTBA. IVIFOKO3A. 1

64 12 | buojoruuecku BaXKHbIC BEIIECTBA. OCJIKH. 1

65 13 | KonrponbHas pabota Ne 5 «IlepBoHauyanbHeIe 1
CBEJEHMsI OPraHUYECKUX BELIECTBY.

66 14 | Xumudeckoe 3arpsi3sHEHHE OKPY KaroLIEen Cpepl 1
1 €ro NOCJIEICTBUS.

OcHoBHbBIE KJ1aCChl HEOPrAHHYECKHUX coeJHHeHnH (24
67 1 | [Ipobnema Ge30MacHOTO UCTIONB30BAHUS 1

BEIECTB U XUMHUYCCKHX peaKLII/Iﬁ B
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IOBCEIHEBHON JKU3HU.

68 2 | Toxcu4HbIe, rOPIOYNE U B3PBIBOOIACHBIE
BELIECTBA. bbITOBAs XMMHUYECKast IPAMOTHOCTb.
IloBTOpenue (24)
69, | 1,2 |IloBTOopeHue
70
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