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1. CTpykTypa nporpaMmmbl 0011eo0pa3oBaTeibHON Y4eOHOH TMCUMIIUHBI XUMUSA

1.1 lTossicuuTeIBbHAA 3aNICKA

[Iporpamma oOmieoOpa3zoBaTenbHON Y4eOHOW MUCHMIUIMHBI «XWUMHUS» TpeIHA3HAUYCHA IS
U3yYeHUs XMMHUU B THpodeccHOHANbHBIX o00pa3oBaTenbHbiXx opranmzanusx CIIO, peanusyromux
o0pa3oBaTeNnpHyI0 MPOTpaMMy CpeaHEero oOmiero oOpa3oBaHUS B Mpeeliax OCBOCHHMS OCHOBHOM
npodeccuonanbHoi obpazoBatenbHOi mporpammel CITIO (OITOIT CITO) nHa 6a3e 0CHOBHOTO 0OIIETO
00pa3oBaHMs TPU TMOATOTOBKE KBATM(PHUIIMPOBAHHBIX PAOOUMX, CIYXKAIIUX, CHEIUATHUCTOB CPETHETO
3BEHA.

[Iporpamma paspabotana Ha ocHoBe TpeOoBanuit ®I'OC cpeanero obmero oOpa3oBaHUs,
NPEIBABISEMBIX K CTPYKTYpE, COJICPKAHUIO B PE3yJIbTaTaM OCBOCHUS YUCOHOU MUCIUTUTMHBI « XUMHUS,
B COOTBETCTBUHU ¢ PekoMeHIalusMu MO OpraHU3alMy IMOJYyYEHHUs CpelHEero oduiero odpazoBaHUS B
npeJienax OCBOCHHsI 00pa30BaTENIbHBIX MPOrpaMM cpeaHero npodeccuoHaabHOro o0pa3zoBaHus Ha Oase
OCHOBHOTO 00miero o0pa3oBaHus, ¢ yd4eToM TpeOoBaHmii mojoxeHus «O paszpaboTke paboumx
nporpaMM  OOIIEOOpa3oOBaTENbHBIX ~ y4E€OHBIX  TUCIUIUIMH  OCHOBHOW  MpodeccHOoHATBHOM

00pa3zoBaTebHON MPOTrPaAMMBI CPETHETO MPOPECCHOHATIEHOTO 00pa30BaHUS.

1.2 O0mas xapakTepucTHkKa 00meo0pa3oBaTeIbHOM Y4eOHOH JMCUMILVIMHBI

Xumusa

XuMusi - 3TO HayKa O BEIIEeCTBAaX, UX COCTaBE U CTPOCHHHU, CBOMCTBAX M MpPEBPAIICHUSX,
3HAYEHUU XMMHUYECKUX BELIECTB, MATEPHUAJIOB U MPOLIECCOB B IPAKTUYECKOM NeATEIbHOCTH YeIOBEKa.

Coneprxanue o01ieoo6pa3zoBaTenbHO ydeOHON AUCHUIUTMHBI « XMMUSD» HAIIPAaBICHO Ha YCBOCHUE
00y4JarolMMHUCS OCHOBHBIX IOHSTHUM, 3aKOHOB M TEOpPUH XMMHH; OBJIAJCHME YMEHUSMU HaOIIOJaTh
XUMHUYECKHUE SIBJICHMS, MPOBOJUTH XUMHUYECKHI SKCIEPUMEHT, MNPOU3BOAUTH pPAaCUYeThl Ha OCHOBE
XMUMHUYECKUX (OPMYJI BEIIECTB M YPAaBHEHUH XUMUYECKUX PEaKIH.

B mponecce u3yueHHs XUMHMM y OOYyYalOIIMXCsSl Pa3BHUBAIOTCS MO3HABATEJIbHBIC HHTEPECHl U
UHTEJUIEKTYaJbHbIE CIOCOOHOCTH, MOTPEOHOCTH B CAMOCTOSITEILHOM NMPHOOPETEHNN 3HAHUHN 110 XUMHHU
B COOTBETCTBUU C BOSHUKAIOUIMMHU KU3HEHHBIMH Mpo0OIeMaMu, BOCIUTHIBAETCS OepexHOE OTHOIICHUS K
Opupoze, IMOHMMaHUE 3]I0pOBOrO 00pa3a JKU3HH, HEOOXOIUMOCTH MpPEeayNpeKACHUS SBICHUH,
HAHOCSILUX BPEJI 3I0POBBIO U OKpY>Katoliel cpeae. OHM OCBaUBAIOT MPUEMbI TPAMOTHOT'0, 6€3011acHOTO
UCTIOJIb30BaHUs] XUMUYECKUX BEIIECTB M MAaTEPUAIOB, IPUMEHIEMBIX B OBITY, CEIIbCKOM XO3SHCTBE U Ha
IIPOU3BOJICTBE.

[lpn cTpyKTypupOBaHMM COAEp)KaHUS 001Ie00pa30BaTeIbHON yueOHOM AMCHUIUIMHBL JUIS

npodeccuoHaNbHbIX 00pa30BaTEIbHBIX OpPraHU3alMi, pealn3yIOMUX 00pa30BaTEbHYIO MPOrpamMmy



cpennero obmero obOpazoanusi B mpenenax ocBoenust OITOII CIIO na 6a3e OCHOBHOro 00IIEro

06pa30BaHI/IH, YUYHUTBIBAJIACh 00BEKTHUBHAS PCAIbHOCTD - HEOOJIBIION 00beM 4acCoB,

OTIYIIEHHBIX HA U3yYE€HUE XUMHUHU U CTPEMJICHHE MAKCUMAJIbHO COOTBETCTBOBAThH UESIM Pa3BUBAIOLIETO
oOyuenusi. [loaToMy TeopeTHUeCKHe BONPOCHI MaKCHUMajJbHO CMEIIEHbl K Hayaly H3Y4YeHHs
JUCLUIUIMHBL, C TeM YTOOBI MOCHenyromui (aKTHUECKUil MaTepuag paccMaTpHBaJICs Ha OCHOBE
U3YyYEHHBIX TEOPUHL.

Peanuzanusi NeMyKTHBHOTO TMOMAXO/Aa K HW3YyYEHHIO XHMHHU CIOCOOCTBYET DPAa3BHTHIO TaKHUX
JIOTHYECKHX OIepalfil MbIIIUIEHUS, KaK aHaIU3 U CUHTE3, 0000IeHne U KOHKpETU3allus, CpaBHEHUE U
aHaJIOTHsl, CUCTEMATH3alMs U KIacCUpUKALMS U Ap.

W3ydenne xumuM B NpOPECCHOHATIBHBIX 00pa30BATENbHBIX OPraHU3alMAX, pean3yIoIInX
o0pa3oBaTeNbHYI0 TIPOTpaMMy cpeHero oomero odpaszoBanus B npenenax ocsoenus OITOIT CITO nHa
06a3e OCHOBHOro oOmiero o6Opa3oBaHus, MMEET CBOM OCOOCHHOCTH B 3aBUCHUMOCTH OT HPOGUIIS
npogecCHOHaIbHOTO 00pa3oBaHMA. DTO BBIPAXKaeTCsl B COJEpKaHUM OOy4YeHMs, KOJIMYECTBE YacoB,
BBIJICJIIEMBIX Ha HM3y4YCHHE OTACIbHBIX TEM IPOrpamMMbl, INIyOWHE MX OCBOEHHUS OO0YyYarolIMMMHCA,
o0beMe M XapakTepe TNPaKTHUECKUX 3aHATHH, BHUJAAX BHEAYIUTOPHOW CaMOCTOSTENBHOW pabOTHI
CTYJICHTOB.

[Ipu ocBoennn mnpodeccuii CIIO wu cnemmanpHOcTe CIIO  comaminbHO-3KOHOMHUYECKOTO
npoduiisi TpodeccuoHaNbHOro 00pa3oBaHus XUMUS M3ydaeTcss Ha 6a3oBoMm ypoBHe PI'OC cpeanero
obmero oOpazoBanus, npu ocBoeHun mnpodeccuit CIIO wm crnenmanpHOcTedt CIIO TEeXHUYECKOTO
npoduis npodeccrnoHaTbHOTO 00pa3oBaHUsl XMMHUSL H3ydaeTcsl Ooiiee yriyOJeHHO Kak HpoduibHas
yueOHasi AMCLUILINHA.

IIpu ocBoernun mnpodeccuit CIIO u cnemmansHoctelr CIIO conmanbHO-3KOHOMUYECKOTO
npodus, crierpanbHocTei CI1IO rymanuTapHOTO mpoduis paccMaTpUBASTCS XUMUYECKHA KOMITOHEHT
COLIMAJIbHO-9)KOHOMUYECKOT0  00pa3oBaHusi B Tpefenax H3ydeHHs  y4eOHOM  JUCIUILIMHBI
«EctectBo3Hanue» mnpeamerHoil obmactu  «EcrectBennble Haykum» DI'OC  cpegHero oOmiero
o0Opa3oBaHuUsl.

Criendrika U3y4eHUs] XUMUH TIPU OBJIAICHUH NMPO(ECCHSIMU U CIIEIUAITBHOCTAMHU TEXHHYECKOTO
npodwisi oTpaxkeHa B Kaxaod Teme pazaena «ComepkaHue y4eOHOW ITUCIUIUIMHBDY B pPyOpuKe
«[IpounbHble U MpodecCHOHATBLHO 3HAYUMBbIE 3JIEMEHTBI COJEPKAHUD». DTOT KOMIIOHEHT pealln3yercs
Py MHIUBUAYATBHOW CaMOCTOSTENbHONW paboTe oOydarommxcsi (HamucaHuu pedepaToB, MOATOTOBKE
COOOIICHNUH, 3aIIUTE MTPOEKTOB), B MPOIECCE YUCOHOM NesTEIbHOCTH O] PyKOBOACTBOM IPETIOIaBaTeNs
(BBITIOJIHEHUH XUMHYECKOIO SKCIIEPUMEHTA - JAOOPATOPHBIX OMBITOB U MPAKTUYECKUX PadOT, pEelICHUH
NPaKTUK OPUEHTUPOBAHHBIX PACUETHBIX 3a/1a4 U T.11.).

B comepxanuum  y4eOHOW  AMCHUIUIMHBI IS COLMAIbHO-SKOHOMHYECKOTO  MPOduIIs

HpO(bGCCI/IOHaJH)HO 3HAYUMbBI KOMIIOHEHT HE BBIJCJICH, TaK KaK BCC €ro COACPXKAHUC ABJIACTCA



npo(UILHO OPUEHTUPOBAHHBIM U HOCUT NIPO(ECCUOHATILHO 3HAYUMBIN XapakTep.

B mpouiecce u3ydeHHs XUMUM TEOPETUYECKUE CBEJCHHS JIOMOJHSIOTCS JIEMOHCTPALUSIMU,
nabOpaTOPHBIMU  OMBITAMHA M TMPAKTUYECKHUMH 3aHITUSAMH. 3HAYUTEIBHOE MECTO OTBOJUTCS
XMUMUYECKOMY JKcrepuMeHTy. OH OTKpBhIBa€T BO3MOXHOCTH (POPMHPOBATH Yy OOYHYAIOLIMXCS
CHEIMAIbHBIE TPEIMETHBIE YMEHHUS: paboTaTh C BEIIECTBAMH, BBIMOJIHATH MPOCTHIE XUMHUYECKHE
OMbITHl, YYUTh O€30MaCHOMY M OSKOJOTHYECKH TIPaMOTHOMY OOpallleHHI0 C BEIlleCcTBaMH,
MaTepuaiaMH U MpoleccamMu B ObITY U Ha MIPOU3BO/ICTBE.

Jlist opraHu3andyd BHEAYAHTOPHON CaMOCTOSTENILHOW pPaOOTHI CTYJICHTOB, OBJAJICBAIOIINX
npodeccusimu CIIO u cneumanbHocTssMu CIIO TEXHMYECKOTO U COLMAIbHO-3KOHOMHYECKOTO
npoduneil mpodeccuoHanbHOrO 00pa30BaHUs, MPEICTABICH MPUMEPHBIM IepedyeHb pedepaToB
(oKIa10B), UHANBUAYATBHBIX POCKTOB.

B mporecce m3ydeHuss XMMUU BaXHO (HOpMHPOBATh WH(POPMAIMOHHYIO KOMIIETEHTHOCTh
obyuaromuxcs. [loaTromy mpu opraHu3anuu CaMOCTOSITEIHFHOM pabOThl HEOOXOIUMO AKIIEHTHUPOBATH
BHHUMaHUE 00yYaronuxcs Ha Moucke MHGopMaluu B CpelcTBax Maccmenna, Muartepuere, yueOHON U
CIELMAILHON JIUTEPAType ¢ COOTBETCTBYIOIUM O(OPMIIEHUEM U IPEACTABICHUEM PE3yJIbTaTOB.

N3yuenne  o0meoOpa3oBaTeIbHONM  yuyeOHOM  JAUCHMIUIMHBI — «XHUMHUS»  3aBEpIIAeTCs
MoABEACHUEM UTOTOB B ¢opme nuddepeHIIMpoBaHHOTO 3adyeTa WIM DJK3aMEeHa B paMKax
MPOMEXKYTOUYHOM arTecTanuu cTyIeHToB B mporecce ocBoeHus: OIIOII CIIO ¢ nomydeHueM cpeiHero
obmrero oopaszosanus (ITTIKPC, IIICC3.).

B mporpammy BKIIIOYEHO COJEpXKaHWE, HAmpaBieHHOE Ha (HOPMUpPOBAHHE Y CTYACHTOB
KOMITETCHIINM, HEOOXOJAMMBIX JJIi KAYECTBEHHOTO OCBOCHMSI OCHOBHOW MpPOQeCcCHOHATBHON
oOpazoBatenbHoil mporpammbl CIIO Ha 6a3e OcHOBHOro o0miero oOpa3oBaHUs C MOJYyYEHUEM

cpenHero o01iero 06pa3oBaHus MPOrpaMMBbI ITOATOTOBKH crieruanuctoB cpeaHero 38eHa (IITICC3).

1.3 MecTo 00111€00pa3oBaTeIbHOM Y4eOHOI AUCHUNIUHBI XHUMHS B Y4eOHOM IJIaHe

B mpodeccnonambHBIX 00pa30BaTENbHBIX OPraHU3ANUAX, PEATH3YIOMUX 00pa30BaTENbHYIO
nporpaMMy cpenHero oouiero oopasosanus B mpeaenax ocBoeHus OIIOIT CIIO na 6a3e oCHOBHOTO
oOmiero oOpa3oBaHus, yueOHas OUCHMIUIMHA XUMHUS HU3ydaeTcs B 00I1e00pa30BaTEIbHOM IIMKIIE
yuebHoro miana OIIOII CIIO nHa 6a3e ocHOBHOro o00mero oOpa3oBaHMsI C IOJIYYEHHEM CpPEIHEro
obmero oopazosanus (ITIICC3).

B yueb6nbix mmanax IIIICC3 yuebHas aucuuiuiMHa XuMHs SIBJISETCS Y4eOHBIM IPEIMETOM
oOsi3atenvHON mpeameTHol obmactu Xumus OI'OC cpennero oOmiero obpazoBaHus, s npodeccuit
CIIO wmu cneumansHocTeld CIIO cootBercTBYIOLIETO MO MPOPECCHOHATBHOIO O0pa3oBaHMs
VYyeOHass nucuuIuiiHa XWUMUS SIBJIsIeTCs Y4YeOHbIM IpeIMEeTOM TI0 BbIOOpY U3 00s3aTeNbHOMN

npenmetHorr obmactu  «EctectBennble Haykm» DPI'OC cpemnero oOmero oOpa3oBanus. B



npoecCUOHATIBHBIX 00Pa30BATEIbHBIX OPraHU3aLUsAX, PEAIU3YIOIUX 00pa30BaTENbHYIO HpPOrpaMmy
cpennero obmero obOpazoanusi B mpenenax ocBoenumst OITOIT CIIO Ha 6a3e OCHOBHOTrO 0OIIEro
oOpa3oBaHus, yuyeOHass AMCHUIUIMHA XUMHUS H3y4daeTcss B 00IIeo0pa3oBaTENbHOM LHUKIE Y4eOHOTO
OIIOIT CIIO na 6a3e 0OCHOBHOTO 00IIEro oOpa3oBaHMs C MOIYUYEHUEM CPEIHETo 00IIero o0pa3oBaHUs
(TITIKPC, IIIICC3). B yueonpix muanax [IIIKPC, [I1CC3 mecto ydyeOHON NUCHMIUIMHBI XUMUS - B
COCTaBe 00111e00pa30BaTENbHBIX YUCOHBIX TUCIUIUIMH IO BBIOOPY, (OPMHUPYEMBIX H3 00S3aTEIbHBIX
npeametHeix  obnmacteit @I'OC  cpennero obmero o6OpasoBanus, ans npodeccuit CIIO  wim

cnernransHoctel CITO cooTBeTcTBYIOMIET0 MPodmiis MpodeccnoHaTEHOTO 00pa30BaHUS

1.4 ®dopmupoBaHUEe JUYHOCTHBIX Pe3yJIbTATOB BOCIIUTATEIbHOI PadoThl 00y4aOIMXCS

JIP 1. Oco3Haromuii ce0st TpakIaHHHOM U 3allIATHUKOM BEJIMKOW CTpPaHBI.

JIP2.IIposBisitonivii aKTUBHYIO T'PaXJIaHCKYIO MO3ULUI0, IEMOHCTPUPYIOLINI PUBEPKEHHOCTD
IPUHLIAIIAM YECTHOCTH, MOPSAOYHOCTH, OTKPBITOCTH, YKOHOMUYECKOW AaKTHBHOCTH YYaCTBYIOLIUI B
CTYJEHUYECKOM U TEepPpPUTOPHAIBHOM CaMOYIIPABJIEHWH, B TOM YHCJIE HA YCJIOBUAX JOOPOBOJIbYECTBA,
MPOAYKTUBHO B3aUMOACHCTBYIOUINI 1 Y4aCTBYIOUINH B IEATEIBHOCTH OOIIECTBEHHBIX OPTaHU3aIIHA.

JIP3.Cobmoaaronuii HOpMbI IPaBOMOPSIKA, CIEAYIOUIMNA HeanaM TIpakJaHCKOro oOIIecTBa,
obecrieyeHnss 0e30macHOCTH, MpaBa W cBoOoa Tpaxkaan Poccuu. JIOSUIBHBIA K YCTaHOBKaM H
NPOSIBJICHUSIM TpPEACTaBUTENECH CyOKyJIbTyp, OTIMYAIOIIMHA HUX OT TPYyHNI C JECTPYKTUBHBIM H
JIEBUAHTHBIM NOBEACHUEM. [[eMOHCTpUPYIOMUI HENPHUIATHE U MPEAYPEXKAAIOMMNN COMATBHO ONAaCHOE
MOBEJICHNE OKPY KAIOIIHX.

JIP4. TIposiBisomuil ¥ IeMOHCTPUPYIOIIUNA YBAaKEHUE K JIIOJIIM TPYJa, OCO3HAIOIIUNA IIEHHOCTh
coOctBeHHoro Tpyna. Crpemsmuiics K (opMHpOBaHMIO B CETEBOW cpele JHMYHOCTHO U
po(hecCHOHATFHOTO KOHCTPYKTUBHOTO «IIU(PPOBOTO CIEAA».

JIPS.JIeMOHCTpUPYIOIUI NPUBEPKEHHOCTh K POJHOM KYJIbType, UCTOPUYECKOM IaMATH Ha
ocHOBe J00BU K Poaune, ponHoMy Hapoay, Majod poJaMHE, MPHUHITHIO TPAJULMOHHBIX IIEHHOCTEH
MHOTOHAIlMOHAJILHOTO Hapoaa Poccum.

JIP6. IlposBistomuii yBa)KeHHE K JIFOJSM CTaplIero MOKOJICHHS W FOTOBHOCTh K YYacTHIO B
COLIMAJIbHON MOIJEPIKKE U BOJIOHTEPCKUX JIBHIKEHUSX.

JIP7. Oco3Haromuii TpUOPUTETHYIO IICHHOCTh JIMYHOCTH YEJIOBEKA; YBAXKAIOIINN COOCTBEHHYIO

YYXKYH YHUKAJIBbHOCTE B PAa3JIMYHBIX CUTyallUAX, BO BCCX (bopMax " BUJAax OCATCIIbHOCTH.

JIPS. [IposiBisitonuii ¥ JEMOHCTPUPYIOIIMI YBaXKEHHE K IPEICTABUTEISAM Pa3INYHBIX
STHOKYJIBTYPHBIX, COLUATIbHBIX, KOHPECCHOHANBHBIX U UHBIX Tpym. CONpUYacTHOCTh K COXPaHEHHUIO,
MPEYMHOKEHUIO U TPAHCIISIIUU KyJIbTYPHBIX TPaJAULUN U [ICHHOCTEN MHOTOHAI[MOHATIBHOIO

POCCHICKOTO TOCYIapCTBa.



JIP9. CobGmroparonuii 1 ponaraHAnpyIoNri paBuia 3J0pOBOTo U 6e30macHoro odpasa
JKU3HHM, CTIOPTA; MPEIyIpEKIAIOMNNA TUO0 MPE010ICBAIOIINN 3aBUCUMOCTH OT aJIKOToJIs, Tabaka,
MICUXOAKTUBHBIX BEIIECTB, a3aPTHBIX UTP U T.A. COXpaHSIIOUUN ICUXOJOTUYECKYIO0 YCTOMYMBOCTh B
CUTYaTHBHO CJIOKHBIX WJIM CTPEMUTEIHLHO MEHSIOIIUXCS CUTYaIUsIX.

JIP10. 3a0oTsmuiicss 0 3alIUTe OKPY’KAIOIIEH Cpelibl, COOCTBEHHOM U UYy>KOH 0€30MacCHOCTH, B M
qucie nuQpoBOH.

JIP11. [TposiBnsitoiuil yBakeHUE K ICTETUYECKUM IICHHOCTSIM, 00JIaJaroIInii OCHOBaMU
ACTETUYECKOUN KYJIBTYPBI.

JIP12. [IpuHauMaroniuii ceMeiiHble HEHHOCTH, TOTOBBIN K CO3JaHUIO CEMbH M BOCIIUTAHUIO JIETEH;
JIEMOHCTPUPYIOIINI HEPUITUE HACWIHS B CEMbE, YX0/1a OT POJUTEIBLCKON OTBETCTBEHHOCTH, OTKa3a OT

OTHOIIICHUH CO CBOMMHU JIETbMHU U UX (I)I/IHaHCOBOl" 0 COACPIKAHUS.

1.5 Pe3yabTaThl 0CBOEHHS 00111€00pa30BaTeJIbHOM Y4eOHOM IUCHHUINIMHBI XMMUSA

OcBoenue conepkaHus yaeOHOU JUCIMILTUHBI XUMUs, 00eCTieunBaeT

JTOCTHKEHUECTYACHTAMU CIIEAYIOIIUX Pe3yJIbTATOB:

JIMYHOCTHBIX:

- chOPMHUPOBAHHOCTh TPEACTABICHUN: O XUMHUYECKOW COCTABIISIIOIICH €CTECTBEHHO-HAYYHOM
KapTHHBI MUPA, POJIM XUMHH B TIO3HAHUH SBJICHHUIA MPUPOIBI, B (OPMUPOBAHUY MBIIUICHUS U KYJIbTYPBI
JUYHOCTH, €€ (PYyHKUMOHAIBLHOM TI'PaMOTHOCTH, HEOOXOOUMOW Ui pELIeHHs] MPaKTUYECKUX 3ajad U
9KOJIOTHYECKH 000CHOBAHHOTO OTHOIIIEHUS K CBOEMY 3/I0POBBIO U IPUPOTHOM Cpelie;

- BIIQJICHUE CUCTEMOW XMMHMYECKHX 3HAHUU, KOTOpas BKJIIOYAET: OCHOBOIOJIAralolUe MOHATUS
(XMMHUYECKHI AJIEMEHT, aTOM, dJIEKTPOHHAsT 000JI0UYKa aToMa, S-, p-, d-AJIEKTPOHHBIE OPOUTAIA AaTOMOB,
VOH, MOJIEKYJIa, BAJICHTHOCTb, JIEKTPOOTPULIATEIbHOCTh, CTENIEHb OKUCIIEHUS, XUMHYECKas CBA3b, MOJIb,
MOJIIpHas Macca, MOJIAPHBIA 00BEeM, YTIJIEpONHBbIM cKeneT, (yHKIUOHAJIbHAs Tpymnmna, paaukal,
M30MepHUsi, U30MEPhI, TOMOJIOTHUECKHUI Psii, TOMOJIOTH, YTJIEBOJOPOAbI, KUCIOPOJI- U a30TCOJIepKallne
COCTMHECHUS, OMOJIOTUYECKH AaKTHBHBIC BemiecTBa (YIJIEBOJBI, JKHUPBI, OCIKH), MOHOMEp, ITOJIUMED,
CTPYKTYPHOE 3BEHO, BBICOKOMOJIEKYJISIDHBIE COEAMHEHMS, KpUCTAJUIMYECKAas pEIIeTKA, THUIIbI
XUMHUYECKUX pPEaKIUil (OKUCIUTEIbHOBOCCTAHOBUTENBHBIC, JK30-U JHAOTEPMUYECKUE, PpPEeaKIUu
MOHHOTO OO0OMEHa), pacTBOp, OJEKTPOIHTHI, HEIICKTPOIUTHI, DIEKTPOIUTHUYECKAs IUCCOIHAIIHS,
OKHCJIUTENb, BOCCTAHOBHUTEIb, CKOPOCTh XUMHUYECKON DPEaKIMH, XUMUYECKOE PaBHOBECHE), TEOPUU U
3aKOHBI (TEOpHST XHMHYECKOTO CTpOEHHUs opraHuveckux BemiecTB A.M. bytnepoBa, Teopwus
3JEKTPOJUTUYECKON nucconuanuu, nepuogndeckui 3akoH J[.M. MenzaeneeBa, 3aKOH COXpaHEHUS
MaccChl), 3aKOHOMEPHOCTH, CUMBOJIWYECKUI S3BIK XHUMHH, (PAKTOJOTHUYCCKUE CBEIIEHUS O CBOWCTBAX,

COCTaBC, IOJYUYCHHUU U 0€30IIaCHOM HCIOJIb30BAHUN BaXKHEUIITUX HCOPraHNM4YCCKUX U OPraHUuYCCKHX



BEUIECTB B ObITY U MPAKTUYECKON NEATEIILHOCTH YEJIOBEKA;

MeETanpeaMeTHbIX:

- c(hOopMHPOBAaHHOCTH YMEHH BBISBISATH XapaKTEPHbIE MPU3HAKK M B3aHMMOCBS3b M3YyUCHHBIX
HOHATHH, TPUMEHSATh COOTBETCTBYIOLIHE MOHATHS IIPU OMMCAHUN CTPOEHUS M CBOMCTB HEOPraHUYECKUX
M OpPraHWYEeCKHX BENIECTB M WX IMPEBpAIEHH; BBISIBISATh B3aMMOCBSI3b XHMHUYECKMX 3HAHHHA C
HOHSTHSMH U TIPEJICTABICHISIMU IPYTUX €CTECTBEHHOHAYYHBIX ITPEIMETOB;

- c(hOpMHPOBAaHHOCTP YMEHHMH WCIIOJIb30BaTh HAUMEHOBAHHWS XUMHUYECKUX COCAMHEHHUH
MEXYHAPOIHOTO COI03a TEOPETUYECKON M MPUKIAJIHOW XUMHUH U TPUBHAJIbHBIC HA3BaHUS BaXKHEHIINX
BEIIECTB (STHIICH, alleTHJICH, TIIMIepuH, (GeHomn, Gpopmanbaerny, yKCycHasi KUCIIOTa, TIHUINH, YrapHBIid
ras, yIJIEKHUCIBIH Tra3, aMMHaK, TalleHas W3BECTb, HETalleHas HM3BECThb, NMUTHEBAs COMA M JPYTHX),
COCTaBJIATH (POPMYJIBI HEOPraHWYECKUX M OPraHWYECKUX BEIIECTB, YPAaBHEHUsS] XUMHUYECKHX PEaKIUi,
OOBSICHATP WX  CMBICH;  TOATBEPXKIAThb  XapakTepHble  XHMHUYECKHE  CBOWCTBA  BEIECTB
COOTBETCTBYIOIUMH SKCIIEPUMEHTAMH U 3aIUCSIMH YPAaBHEHUH XMMHYECKIX PEaKIii;

- c(pOpMHUPOBAHHOCTh YMEHUH yCTAHABINBATh MPUHAMICKHOCTh U3YYEHHBIX HEOPTaHUUECKUX U
OpPraHUYECKUX BEIIECTB K OMpEJENCHHBIM KiaccaM M TPyNIiaM COEIWHEHHWH, XapaKTepu30oBaTh HX
COCTaB W BaXHCUIIME CBOWCTBA; OMPEACIATh BHUIBI XUMHUYECKHX CBsI3e (KOBaJCHTHAs, HOHHAS,
MeTaUIMYecKasi, BOJOPOAHAS), TUIBl KPUCTAUIMYECKUX PEIICTOK BEHIECTB; KIACCU(PHUIUPOBATH
XUMHUYECKHE PEaAKIINY;

- BJIQJICHUE OCHOBHBIMH METOJaMH HAYyYHOTO ITO3HAHUS BEIIECTB M XHUMUYECKHUX SBICHHUH
(HaOiroieHKe, U3MEpeHHe, SKCIIEPUMEHT, MOJICTTUPOBAHHE);

- c(OpMHUPOBAHHOCTh YMEHHH MPOBOJUTH PACUEThl MO0 XUMUYECKHM (popMyliaM M ypaBHEHHSIM
XUMHAYECKHX PEaKIUH C WCIOJIb30BaHHEM (PH3MUYECKHX BEIMYUH, XapaKTEPU3YIOMIMX BEIIECTBA C
KOJIMYECTBEHHOM CTOPOHBI: Macchl, oObeMa (HOpMaJIbHBIE YCIIOBHS) Ia30B, KOJMYECTBA BEIECTBA;
UCIIONIb30BAaTh CUCTEMHBIE XUMHYECKUE 3HAHUS /ISl MPHHATHSA PEUICHUH B KOHKPETHBIX >KU3HEHHBIX

CUTyalluiX, CBA3aHHBIX C BCIICCTBAMU U UX ITPUMCHCHHUCM

MNPEAMETHDBIX:

- chOpPMHPOBAHHOCTh YMEHHMM TUTAHMPOBATH ¥ BBINOJHATh XHUMHYECKHH OSKCIICPUMEHT
(mpeBparlleHus: OpraHUYEeCKUX BEIIECTB MPU HArPEBAHUU, TIOTyUYEHUE ITHIICHA U U3YUYCHHE €r0 CBOICTB,
KayeCTBEHHbIE PEAaKIMM Ha albJETHIbl, KpaxMmal, YKCYCHYIO KHCJOTY; JAEHaTypauusi OelKOB MpH
HArpEBaHUM, [BETHHIC PEAKIUU OCJIKOB; MPOBOJUTH PEAKIIMM HWOHHOTO OOMEHA, OINpeNemsaTh CpPery
BOJIHBIX PacTBOPOB, KAUeCTBEHHBIE peaklUd Ha Cynbdar-, kapOoOHAT- U XJIOPUI-aHHOHBI, HA KAaTHOH

aMMOHWUSI; pelaTh SKCIIEpUMEHTaIbHbIE 3a1a4uu 110 TemaM "Metaiel" u "Hemeramibl'") B COOTBETCTBUH



C TMpaBWIaMHU TEXHUKM O€30macHOCTUM TMpu OOpalleHHd C BellecTBaMU M J1a0OpaTOPHBIM
000pYyI0BaHUEM; MPEJICTABIISATh PE3YJIbTAThl XUMHUUECKOTO SKCIIEpUMEHTa B (hopMe 3alMcu ypaBHEHUH
COOTBETCTBYIOLIUX PeakUuil U (HOPMYyIUPOBATh BEIBOJIbI HA OCHOBE 3TUX PE3YJIbTATOB;

- Cc(OPMHUPOBAHHOCTh YMEHUS aHAJIM3UPOBATh XMMHUYECKYI0 HH(POPMALHIO, MOIyYaeMyro
U3 pa3HbIX HICTOUYHUKOB (CPECTB MaccoBOil nHpopmanuu, cetb IHTEpHET U IpyTHe);

- c(OpPMHMPOBAHHOCTh YMEHHMH COOMIOaTh IpaBHJA SKOJOTMYECKH Ies1eco00pa3HOro
NOBEJICHUS B OBITY U TPYIOBOW JAEATEIBHOCTU B IENSAX COXPAHEHUS CBOETO 3/I0POBbS U OKpY’Karomien
IPUPOJIHON Cpesbl; yUUTHIBATH ONACHOCTh BO3EMCTBHSI HA )KUBbIE OPraHU3MBbI OIPE/ICTICHHBIX BEILECTB,
MOHHUMasl CMBICIT TIOKa3aTells MpeleIbHON JOIMyCTUMOM KOHIIEHTpallHH;

- Ui 00y4aromuXxcs ¢ OrpaHUYEHHBIMH BO3MOXKHOCTSIMHU 37I0POBBS: C(OPMHPOBAHHOCTH
YMEHHSI NPUMEHTh 3HaHMSI 00 OCHOBHBIX JOCTYNHBIX METOJIaX IMO3HAHUS BEIIECTB U XHMHUYECKUX
SIBJICHUIA;

- JUISL CJICTIBIX U CITA0OBUIAIIMX 00yUYaroMXCsl: chOPMUPOBAHHOCTh YMEHUS UCIOJIb30BATh

penbedHO ToueuHyto cuctemy obo3HaueHuit JI. bpains muist 3anucu xumudeckux GopMyl.

10



2. CTpyKTypa M coJep:kaHue YueOHOH TUCUMILIMHBI XUMUs

1. O611as 1 HeOpraHuYecKass XUMHUs

I1.1. OCHOBHBIE TTIOHATHS M 3aKOHBI XUMHUH

OcHoBHbIe NTOHATUSL XUMUU. BemectBo. ATom. Monekyna. XUMUYECKUH 3JIEMEHT. AJUIOTPOIHSL.
[Ipoctbie u cnoxkHble BemiecTBa. KauecTBEHHBIM M KOJIMYECTBEHHBIM COCTAB BEILIECTB. XHUMUYECKHE
3HaKU B popmystel. OTHOCUTEIIEHBIC aTOMHAs M MOJICKYJIsIpHAst Macchl. KoMmuecTBO BemecTna.

OcHOBHBIE 3aKOHBI XUMHUH. CTEXHMOMETpHS. 3aKOH COXPAHEHHSI MacChl BEIECTB. 3aKOH
MOCTOSIHCTBA COCTaBa BEUIECTB MOJIEKYJIIPHOM CTPYKTYpbl. 3aKOH ABOTaJIpO U CIEACTBUS U3 HETO.

PacueTHpie 3a7auM Ha HAXOXIAEHHUE OTHOCUTEIBHOW MOJIEKYJSIPHOM MAcCChl, OINPEIEICHUE
MacCOBOM 07U XMMHUYECKUX SJIEMEHTOB B CII0’KHOM BemlecTBe. JleMoHcTpanuu

Mopenu aToMOB XMMHYECKUX 3JIEMEHTOB.

Mopnenu MoOJNEKyn MPOCTBIX W CIOXKHBIX BemlecTB (ImapoctepkHeBble U CTroapTa—
bpurneba).

Konnexuuys npocThIX U CIIOKHBIX BELIECTB.

HexoTopsle BemecTBa KOJIMYECTBOM | MOJIb.

Monenb MOISIpHOTO 00beMa ra3os.

Annorponust pocdopa, Kuciopoaa, 010Ba.

[IpodumibHbIe U TPOdECCHOHATEHO 3HAYMMBIE HIIEMEHTHI COIepKaHMs. AJIOTPOI

Hble Monudukanuu yraepona (anmMas, rpadur), Kuciaopoaa (KHUCIOPO, 030H), 0JioBa (cepoe
u 6enoe 011oBo). [loHATHE 0 XUMUYECKON TEXHOJIOTUU, OMOTEXHOJIOTUH U HAHOTEXHOJIOTHH.

1.2. Ilepmomnueckuii 3akoH U [lepuoanueckas cucTeMa XMMUYECKUX 3JIEMEHTOB

J.N.MenpneneeBa 1 CTpOEHUE aTOMa

[Tepuonnueckuii 3axkon J.M.Menneneea. Otkpeitue J.M.MenneneeBsim [lepuoanueckoro
3akoHa. [lepuoauaeckuii 3akon B popmynuposke JI.M1.Menneneena.

[lepuonnueckass TabmuIa XUMHYECKHX DIEMEHTOB — TIpaduueckoe OToOpakeHHe
NepUOIUIecKoro 3akoHa. CTpyKTypa MEepHOAMYECKON TAaONHUIBL: MEepuobl (Majble W OOJbIIHe),
rpyninsl (TaaBHas ¥ M0O0YHas).

Crpoenune aroma u Ilepnonnyeckuit 3axkon [[.M1.MenneneeBa. AToM — CIIOKHAsE 4acTULA.
SAnpo (IpOTOHBI M HEHTPOHBI) M 3JEKTpOHHAs oOoiouka. M3oTtombl. CTpoeHHE >IEKTPOHHBIX
000JI04EK aTOMOB 3JIEMEHTOB MaJbIX NEpHoa0B. OCOOEHHOCTH CTPOEHUS 3JIEKTPOHHBIX 000JI0YEK
aTOMOB 3JIEMEHTOB OOJIBLINX MEPUOJ0B (TIEpEeXOHBIX 1eMeHTOoB). [loHsTue 00 opOuTansx. s-, p- u
d-opburtanu. DneKTpoHHbIE KOH(PUTYpALIUU aTOMOB XMMUYECKHUX 3JIEMEHTOB.

CoBpemenHnas popmynupoBka [leproamueckoro 3akona. 3nauenue [leproanueckoro 3akoHa
u [lepnonnueckoit cucteMbl xumuueckux 3nemeHToB Jl.M.MenneneeBa 11 pa3BUTUSL HAYKU U

MMOHUMaHUSA XUMHYISCKOHN KapTUHBI MHpPaA.
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JleMoHCTpanuu

Paznuunbie hopmel [lepuoanueckoii cucteMbl XuMUYecKuX 3eMenToB [I.11.Mennaeneena.

Junamuueckue TabauIsl 111 MoaenupoBanus [lepuoanyueckoil cucTeMsl.

DnexTpusanys TeJI U UX B3aUMOJICHCTBUE.

JlabopaTOpHBIil OIBIT

MonenupoBanue noctpoenus [lepuonnyeckoii TaOIUIBI XUMHUYECKUX JIEMEHTOB.

[Ipodunpubie 1 PO eCcCHOHATHHO 3HAYMMbBIE JIIEMEHTHI COIepKaHus. PaaioakTUBHOCTb.

Hcnonbs3oBanue paguoakTUBHBIX U30TOMOB B TEXHUYECKUX 1ENsIX. PEHTreHOBCKOE
W3JIyYCHHE U €T0 MCTOJIb30BaHNE B TEXHUKE U MEAUIIMHE. MOIeIMpoBaHne Kak METO/
MIPOTHO3UPOBAHMSI CUTYallM1 Ha IPOU3BOJICTBE.

1.3. CrpoeHue BeliecTBa

Honnas xumudeckas cBsa3b. Katnonsl, ux o0pa3oBaHHe U3 aTOMOB B pe3yJbTare mpoliecca
OKHCJIEHUS. AHUOHBI, UX 00pa30BaHUE U3 aTOMOB B pe3yJjbTare Mpoliecca BocCTaHOBIeHUs. MoHHas
CBSI3b KaK CBA3b MEXJIy KaTHOHAMHM M AHMOHAMM 32 CYET JJIEKTPOCTATUYECKOTO NPUTSIKEHHUS.
Knaccudukanuss MOHOB: MO COCTaBY, 3HAKY 3apsjia, HATUYUIO THIAPATHOM 000jouyku. MoHHBIE
KpUCTaJUIMUecKue pemeTku. CBONCTBA BEIIECTB ¢ MOHHBIM TUIIOM KPUCTAJUIMYECKOUN PEIIETKHU.

KoBasenTHas XuMudeckas cBs3b. MexaHu3M 00pa30oBaHUsl KOBAJICHTHOH CBs3H (OOMEHHBIN 1
JIOHOPHO-aKIENTOPHBIN). DIEKTpoOTpULlaTebHOCTh. KoBalleHTHbIE MOJIsipHAs U HEMOJSpHAs CBSI3H.
KpatHoCTh KOBaneHTHOU CBsI3U. MOJIEKYJIIpHBIE U aTOMHBIE KpUCTaJUIMUecKue penieTku. CBoHCTBa
BEILIECTB C MOJICKYJISIPHBIMU U @TOMHBIMU KPUCTAJUTUYECKUMU PEIIETKAMHU.

Mertannuueckast cBsi3b. MeTauinyeckass KpUCTalNIM4yecKas pelieTka M MeTalIMuecKas
XuMH4ecKkas cBsi3b. OU3nuecKue CBOMCTBA METAJUIOB.

ArperaTtHble COCTOSIHUSI BEIIECTB W BOJOPOJAHAS CBs3b. TBeploe, *KHUAKOE M razoodpasHoe
cocTosiHUA BelecTB. Ilepexos BelecTBa U3 OJHOrO arperaTHOro COCcTosiHUA B ipyroe. BogoponHas
CBSI3b.

Uuctele BemectBa U cMmecH. [loHATHEe 0 cmecu BemiecTB. 'OMOTE€HHBIE M TE€TEPOTCHHbIE
cmecu. CocrtaB cmeceil: oObeMHas M MaccoBas JOJM KOMIIOHEHTOB CMECH, MaccoBasl OIS
IIpUMecen.

Hucnepcubie cucreMbl. lloHatne o gucnepcHo cucteme. JlucmepcHas ¢asza
mucnepcuonHas cpefa. Knmaccudukanust aucnepcHbix cucteM. [IoHSATHE O KOJUIOMAHBIX CHCTEMax.
JemoHcTpanyun

Mopeinb KpUCTAIUIMYECKOM PEIIETKH XJI0pUa HATPHUs.

OO0pa31bl MUHEPAJIOB ¢ MOHHOM KPUCTAINIMYECKON PEIIEeTKOM: KanblUTa, TajauTa.

Mopenu KpUCTaUIMUECKHX PEIIETOK «CyXoro jphay» (WM oja), anmasa, rpadurta (Wiu

KBaplia).
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[Ipubops! HA KUAKUX KpUCTAILIAX.

OO0pa3ipl pa3aIUYHBIX JTUCIEPCHBIX CHUCTEM: SMYJIbCUH, CYCIEH3HH, a’po3ojied, reier u
3071€H.

Koarysanus.

Cunepesuc.

Dddexr Tungans.

JIaGopaTopHBbI€ OIBITHI

[IpuroroBnenue cycrneH3nn kapooHaTa Kaiblus B BOJE.

[losydyeHue 3MyabCUM MOTOPHOTO MacJa.

O3HaKOMJIEHHE CO CBOMCTBAMU JAMCIIEPCHBIX CUCTEM.

[IpoduibHble 1 npodeccuoHaIbHO 3HaYMMBbIe 31eMEHTHI coaepkanus. [lomsp

HOCTb CBSI3M UM MNOJAPHOCTH  MouieKysbl. Konpencanusa. Tekydects. Bosroska.
Kpucrammuzanus. Cyonumanus u aecyonumanus. AHoManuu Gpu3nueckux cBOWCTB BoAbl. JKuakue
KpUCTaJUIbl. MUHEpasbl U TOPHBIE TIOPOJIbI KaK MPUPOAHBIE CMECH. DMYJIbCUU U CyCIIEeH3UH. 301U (B
TOM 4HcIiIe a3po30iu) U renu. Koarymsauus. Cunepesuc.

1.4. Bopa. PacTBOpBI. DNEKTpOIUTUYECKAS TUCCOLIAALIUS

Boma. PactBopsl. PactBopenune. Boma kak pactBoputTenb. PacTBOpHUMOCTH BEHIECTB.
HacepimieHHble, HEHACBILIEHHBIE, MEPECHIIIEHHBIE PACTBOPBI. 3aBUCHUMOCTh PACTBOPUMOCTH Ta30B,
JKUJKOCTEH U TBEPJbIX BEIIECTB OT Pa3INUHBIX (PaKTOPOB.

MaccoBas 10111 paCTBOPEHHOTO BEIIECTBA.

DNEKTPOJIUTUYECKAsT TUCCOIHAIUS. DJIEKTPOJIUTHI M HEIICKTPOUTHI. DIIEKTPOTUTHUECKAS
auccoruanus. MexaHu3Mbl S1EKTPOJUTUYECKON JUCCOLMALIMY JJIs BEIIECTB C PA3IMYHBIMU TUITAMH
XUMHUYECKOH CBsI3U. ['MapaTupoBaHHble U HETUIPATUPOBAHHBIE HOHBI. CTENEHb 3JIEKTPOIMTUYECKON
mucconuaruu.  CunbHble © crna0ble  AMeKTpoyuThl.  OCHOBHBIE — TOJIOKEHHUS — TEOPUU
ANEKTPOIUTUIECKOMN arcconnanun. KucioTel, OCHOBAHUS U COJIM KaK 3JEKTPOIIUTHI.

JeMoHcTpanmn

PactBOpuMOCTSH BelecTB B BOJIE.

Cobupanue ra30B METOJIOM BBITECHEHHS BOJIBI.

PacTBOpeHue B Boje CEpHOM KUCIOTHI U COJIEN aMMOHHUS.

OO6pa3siel KPUCTAIIIIOTHIPATOB.

H3roroBiieHre TUIICOBON MOBSI3KH.

HcnbiTanue pacTBOPOB AJIEKTPOIUTOB U HEIJIEKTPOIMTOB HA MMPEAMET AUCCOLIUALINH.

3aBUCUMOCTh  CTETICHH DJICKTPOJUTHYECKON  JTUCCOIMAIIMM YKCYCHOM  KHCJIOTBI  OT
pasz0aBiieHUs pacTBOpA.

[[BI/I)I(CHI/IC OKpalICHHBIX NOHOB B 3JICKTPUYCCKOM II0JIC.
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[IpuroroBneHue KECTKOM BOJIBI U YCTPAHEHUE €€ KECTKOCTH.
Honwurtsl.
OO6pa31pl MUHEpATIbHBIX BOJ PA3JIMYHOTO Ha3HaueHus. [IpakTruueckoe 3aHsATHE
[Ipurorosnenue pacTBopa 3aJaHHON KOHLIEHTPALUH.
[IpodunpHbie U podecCHoHaNbHO 3HAYMMbIE JIEMEHTHI cosiepkanus. Pac
TBOpEHHE KaK (pu3uKo-xumuueckuil npouecc. Temnosble 3(h(HeKThl IPU PACTBOPEHUH.
Kpucramnoruapatsl. Pemenne 3a1a4 Ha MacCOBYIO JIOJII0 PACTBOPEHHOTO BeulecTsa. [Ipumenenne
BOJIbI B TEXHUYECKUX LENAX. JKeCTKOCTh BOJBI M CIIOCOOBI €e ycTpaHeHHs. MUHepalbHbIe BOIBI.

1.5. Kiaccudukanus HeOpraHmuecKuxX COeMHEHUI U UX CBOWCTBA

Kucnote! u ux cBoiictBa. KUCIOTBI Kak 3JIEKTPOIMTHI, HX KJIaccH(PUKAIHS 0 pa3

JIUYHBIM TpU3HAKaM. XHMHYECKHE CBOICTBA KUCIIOT B CBETE TEOPHM 3JIEKTPOIUTUYECKOU
nuccouuanuu. OCOOEHHOCTH B3aMMOJICUCTBUS KOHIEHTPUPOBAHHON CEpHOM M a30THOM KHCIOT ¢
MeTanaamMu. OCHOBHBIE CIIOCOOBI TOTYUYEHHS KUCIIOTHI.

OcHoBaHust ¥ ux cBoiicTBa. OCHOBaHMS KaK »JIIEKTPOJIUTHI, HX KiIacCU(UKALUSA IO
pa3IMYHbIM NPU3HAKAM. XHWMHYECKHE CBOWCTBA OCHOBAHHWI B CBETE€ TEOPUH IJICKTPOJIUTHUYECKOU
muccouuanuu. PasnoxkeHne HEpacTBOPUMBIX B BOAe OCHOBaHUN. OCHOBHBIE CIIOCOOBI IMOJTyYEHUS
OCHOBaHMM.

Comn m ux csoictBa. Conn kak 3nekTposuthl. ConM cpelHue, KHUCIbIE U OCHOBHBIE.
XHUMHYECKHE CBOWCTBA COJI€M B CBETE€ TEOPUM AIIEKTPOJUTHYECKOW aucconuanuu. CrnocoOsl
MOJTYYEHHS COJICH.

I'mpponus comnent.

Oxcunel u ux cBoiictBa. ConeoOpa3ymoomue U HecosieoOpasyronme okcuiabl. OCHOBHEBIC,
aM(pOTepHbIE U KHUCJIOTHBbIE OKCHJBI. 3aBUCHUMOCTb XapakTepa OKCHUJA OT CTENEHU OKHCIICHUS
oOpa3yromiero ero Merauia. XUMUYECKHE CBOMCTBA OKkcuIoB. [loyduenne okcuaos.

JeMoHcTpanuu

B3anmoneiicTBre a30THOM U KOHUEHTPUPOBAHHOW CEPHOM KUCIIOT C METAJJIAMH.

I'openue docdopa u pacTBOpeHUE NPOAYKTa TOPEHUS B BOJIE.

[Tomyuenue u cBoiicTBa aM(pOTEPHOTO TUAPOKCUA.

HeoOpatumpblit ruaponn3 kapOuaa Kaiblus.

OOpaTuMBbIii THIPOIU3 COJICH Pa3IMIHOTO TUTIA.

JlabopaTopHBIE OIBITHI

HcnbiTanue pacTBOPOB KUCIOT MHAUKATOPAMH.

B3aunMopeiicTBue METaIOB ¢ KUCIOTaMHU.

B3anMopeicTBre KUCIOT C OKCUAAMHU METAJIOB.

BSaHMOﬂCﬁCTBHe KHCJIOT C OCHOBAHUsAIMMU.
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BsanmoeiicTBIe KUCIOT C COJISIMHU.

HcnbiTanue pacTBOPOB LIENIOYEN MHANKATOPAMH.

B3aumoneicTeue 1ienoyen ¢ ConsIMH.

PasnoxeHnue HepaCTBOPUMBIX OCHOBAHMM.

B3anmoneiicTBre cosield ¢ MeTalIaMH.

B3anmoneiicTBue cosiei Ipyr ¢ Ipyrom.

I'unpoisns conelt pa3au4HOro THUIIA.

[TpodunbHbIe U IPOdECCHOHATHHO 3HAYMMBIC MJIIEMEHTHI coiepkanus. [IpaBu

7a pa30aBlIeHUs] CEPHOUM KHUCIIOTHI. Vcronbp30BaHWe CEPHOW KUCIOTHI B MPOMBIIICHHOCTH.
Enxve menoun, MX HCNOJIB30BAHME B NPOMBIIUICHHOCTH. ['amieHas u HeramieHass U3BECTh, HX
MPUMEHEHHE B CTPOUTENLCTBE. [ UIiC 1 anedacTp, TUIICOBAaHUE.

[Tonsarue o pH pactBopa. KucnoTtHas, menouynasi, HeUTpajabHas cpega pacTBOPOB.

1.6. X¥MHUYECKHE pEeaKuU

Knaccupukanuss XxuMuYecKuX peakuuil. Peakuuu coeauHeHUs, pas3iloKeHHs, 3aMelleHUs,
oOmena. Karanutuueckue peakuumu. OOpatumble W HeoOpaTHMble peakiuu. ['OMOreHHble U
TeTepOreHHbIe pEaKIMU. DK30TePMHUUYECKHE M HHIOTEPMUYECKHE peakiuu. TermmoBod 3¢¢exT
XUMUYECKHUX peakuni. TepMOXUMHUYECKHE YPAaBHEHHUS.

OKHCIUTENBPHO-BOCCTAHOBUTENbHBIE  peakuuu. (CreneHb okuciacHus. OKHUCIUTENbL U
BOCCTaHOBJIEHHE. BoccTaHOBUTENh U OKHUCJIEHUE. MeTo 3JIeKTPOHHOTO OanaHca A COCTAaBICHHS
YPaBHEHUI OKUCIIUTENBHO-BOCCTAHOBUTENIBHBIX PEAKIIUI.

CxkopocTh XuMu4eckux peakuui. [IoHsaTHe 0 CKOPOCTH XMMHUYECKUX peakiuil. 3aBUCUMOCTh
CKOPOCTH XUMHMUYECKUX PEaKLUH OT pa3inu4HbIX (PaKTOPOB: MPUPOIBI pPEarupyrolux BELECTB, MX
KOHIICHTpaLUH, TEMIIEPATYPbl, IOBEPXHOCTH COPUKOCHOBEHUS U MCIIOJIB30BAHUS KaTaJINu3aTOPOB.

OOpaTuMoCTh XUMHUUECKUX peakuuii. OOpaTuMble U HEOOpaTUMBbIE peakh. XHUMHUYECKOe
PaBHOBECHUE U CIIOCOOBI €r0 CMEIICHUS.

JemoHcTpanmun

[Tpumepbl HEOOPATUMBIX peakIMid, UIYIUX ¢ 00pa30BaHUEM OCaJKa, ra3a UM BOJBI.

3aBUCHUMOCTb CKOPOCTH PEAKLUU OT IPUPOJIbl pEAarUpYIOIINX BEIIECTB.

B3aumopeiictBie pacTBOPOB CEpPHOM KHUCIOTBI C pacTBOpaMu THOCYJIb(paTa HaTpHs
pa3IMYHON KOHLEHTPALUU U TEMIIEPATYPBI.

Mogenb KUISILIEro ciosl.

3aBUCHUMOCTb CKOPOCTH XHMHUYECKOM PEAKIMM OT IMPHUCYTCTBHS KaTajau3aTopa Ha IpUMEpe

pa3I0XKeHUs IEPOKCHUIa BOAOPOA C IOMOILIBIO JUOKCHIAa MapraHiia U KaTaias3bl.
Mopens anekTponusepa.

MOI[GJ'IB BHeKTpOJIPISHOfI BAHHBbI JJI IMOJIYYCHHA aJTFOMHUHUSA.
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Mojenb KOJIOHHBI CUHTE3a aMMuaka. JlabopaTopHbIe OMbITHI

Peaknus 3aMmelieHust MeIM KeIe30M B paCTBOPE MEJIHOTO KyIlopoca.

Peakuuu, naymmue ¢ oOpa3oBaHreM 0OCaJiKa, ra3a WK BOJBIL.

3aBUCUMOCTb CKOPOCTH B3aUMOJAECHCTBUSI COJSTHOW KHCIIOTHI ¢ METaJJIaMU OT MX IPHUPOJIBI.

3aBUCHMOCTH CKOPOCTH B3aUMOJCHCTBUS IIMHKA C COJITHOM KHUCJIOTON OT €€ KOHIICHTPAIIUH.

3aBUCUMOCTh CKOPOCTH B3ammojielcTBust okcuma meau (II) ¢ cepHoil KHCIOTOM OT
TEMIIepaTyphl.

[TpodunsHbIe U TPOdhecCHOHATEHO 3HAYMMBIE AIEMEHTHI coepkanus. [1oHs

THE 00 AMEKTPOIU3€e. DIEKTPOIN3 PACILIABOB. DJIEKTPOJIM3 PACTBOPOB. DICKTPOIUTHIECKOE
noiydyenue  amoMmuHus.  [Ipakthueckoe  npuMeHeHHE — dJeKkTposiv3a.  [anbpBaHOIIIacTHKA.
["anpBanocTerus. PaduHupoBaHue BETHBIX METAIIOB.

Karanus. ['omorennsie u rereporensslie karanu3aropsl. IIpomoropsl. Katanutuaeckue sisl.
NHrubutopsl.

[Ipon3BOACTBO aMMuaKa: CbIpbe, anmnaparypa, Hay4Hble IPUHLHUIIBL.

1.7. MeTamisl 1 HeMETaLJIbI

Mertamibl. OcCOOEHHOCTH CTPOEHUSI aTOMOB U KpUcTaiuioB. OU3NUecKre CBOWCTBA METAJIOB.
Knaccugpukamuss MeTajuioB MO pa3iMyHbBIM NpU3HaKaM. XHMHUYECKHE CBOWCTBA METaJUIOB.
DNEKTPOXUMHUECKUN Psiji HAIPSDKEHUN MeTaiioB. MeTamiorepmus.

O6mue crnocoObl mnonydyeHus wmeramioB. [lonstue o meramnypruu. Ilupomeramtyprus,
TUJIPOMETAILTYPrusl ¥ AeKTpoMeTautyprus. CrijiaBbl YepHbIE U [[BETHBIE.

Hemeramnbsl. OcobeHHOCTH cTpoeHHMs aToMOB. Hemeramnsl — mpocThle BeIIECTBa.
3aBUCUMOCTb CBOMCTB TaJIOT€HOB OT UX I0JIOXKEHUS B NepUoaudecKoi cucreMe. OKUCIUTENbHbIE U
BOCCTAHOBUTEJIbHBIE CBOMCTBA HEMETA/VIOB B 3aBUCUMOCTH OT MX TMOJOXKEHUS B psay
AIIEKTPOOTPULIATETHHOCTH.

JemMoncTpanuu

Komnekuus Meramios.

B3auMopeiicTBue MeTauIOB C HeMeTaulaMHu (OKelie3a, IIMHKAa W alllOMHHHS C CEpoi,
AITIOMHUHHUS ¢ HOJIOM, CYPbMBI C XJIOPOM, TOPEHHUE XKelle3a B XJIOpe).

I'openne meTanios.

ATIOMUHOTEPMUSL.

Konnekus nemeramios. 'openne nHemetamioB (cepsl, hochopa, yrist). BeitecHenne menee

AKTHBHBIX I'aJIOTCHOB U3 PaCTBOPOB UX coJjel 0ojiee aKTUBHBIMU TaJIOTEHAMHU.

Mopenbs NpOMBIIUIEHHON YCTaHOBKY JJIS1 IPOM3BOJICTBA CEPHOM KUCIOTHI. Moiesb neuu Jist
o0xura m3BecTHsAKA. KoJuleKMu TpOayKIWH CHIIMKATHOW MPOMBINUICHHOCTH (cTekna, dapdopa,

dasiHCa, [IeMeHTa pa3InYHbIX MapoK U Jp.).
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JlaGopaTopHBbIE OIBITHI

3akajka 1 OTIYCK CTaJIH.

O3HakOMJIEHHE CO CTPYKTypamu ceporo u Oejoro 4yryHa. Pacmo3HaBaHue pyn ’kesesa.
[IpakTnyeckue 3aHsATUA

[Tomyuenue, coOupanue u pacrmo3HaBaHUE Ta30B.

Pelenune skcriepuMeHTaNbHbIX 3a4a4.

[TpodunbHbIe U TpodecCHOHATBHO 3HAYNMBbIE JIEMEHTHI conepkanus. Kop-

pO3Usl METAJUIOB: XUMUYECKAsI M JIEKTPOXUMHUUECKasi. 3aBUCUMOCTh CKOPOCTH KOPPO3HH OT
yCIIOBHI OKpyXkaromiei cpenpl. Kinaccudukaus KOppo3UH METALIOB IO Pa3IMYHBIM TPHU3HAKAM.
CniocoObl 3a1UThl METAJIIOB OT KOPPO3HUH.

[Ipon3BOACTBO YyryHa U CTAJIU.

[Tomydyenne HeMeTaIOB (PAKIIMOHHON TEPErOHKOW JKUAKOTO BO3AyXa U JIIEKTPOIU30M
PacTBOPOB WJIH PACILIABOB AJIEKTPOJIUTOB.

CuinkaTHasi IpOMBIIUIEHHOCTh. [Ipon3BOACTBO CEpHOM KUCIIOTBHI.

2. Opranuyeckas XuMus

2.1. OCHOBHBIE TMOHATUS OPraHUYECKOM XHMHHM W TEOpUS CTPOCHHMS OPraHMYECKHUX
COEIMHECHUI

[Ipeamer oprannuyeckoid xumuM. [IpupoaHble, HCKYCCTBEHHbIE M  CHHTETUYECKHE
oprannyeckue BeiecTBa. CpaBHEHHUE OPTaHUYECKUX BELIECTB C HEOPTaHUYECKUMH.

BanentHocTh. XUMHYECKOE CTPOEHUE KAK MOPAIOK COEAMHEHHS aTOMOB B MOJIEKYJbI MO
BAJICHTHOCTH.

Teopus ctpoeHus opranudeckux coeauHeHud A.M.BytnepoBa. OCHOBHBIE TOJOKEHUSA
TEOPUHU XUMHUYECKOTO cTpoeHus. M3omepus u u3oMepbl. XuMudeckue GOpMYJIbl U MOJIEITH MOJIEKYJT
B OPraHUYECKON XHUMUHU.

Knaccudukanuss opranuueckux BemiecTB. Kiaccudukanuss BewmIeCTB MO CTPOSHHUIO
VIIEPOAHOTO CKelleTa W Hajduuuio (YHKIHMOHANBHBIX Tpymm. ['omonoru u romoinorus. Hauama
HomeHksatypsl [UPAC.

Knaccudukamuss peaknmii B ~ OpraHMYECKOH XMMUHW. Peaknuu  mpUCOeTUHEHHS
(TuApUpOBaHUA, TaJIOr€HUPOBAHMS, TUAPOTAJOTEHUPOBAHUS, THApaTaluu). Peakuuu OTIIETICHUS
(meruapupoBaHus, NETHIPOTAIOT€HUPOBAHUS, AeTUApaTanuu). Peakuuu 3amenieHus.

Peakunu nzomepuszanuu. JlemoHcTpanuu

Mogenu MoeKy TOMOJIOTOB M H30MEPOB OPraHUYECKUX COCTMHEHUMN.

KauectBeHHoe oOHapyxeHHE yriepoia, BOAOPOJa M XJOpa B MOJIEKYJaX OpraHHYeCKHUX
COEeIMHEHUN.

JlaGopaTopHBIii OTIBIT
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N3roroBiieHne Mozeneil MOJIEKyJl OpraHMYE€CKUX BEIIECTB.

[TpodunbHbie U TpodeccHoHaIbHO 3HAYUMbIE AIEMEHTHI coaepxkanus. [lonsTie o cyGcTparte
U peareHTe. Peakuuum OKHCIEHMS M BOCCTAaHOBJIEHMsS OpraHMYecKux BenliecTB. (CpaBHEHHE
KJacCu(UKAMM COSAMHEHUH M KiIacCH(UKAIMH pPEaKUil B HEOPraHWYECKOH M OpraHu4ecKoi
XUMUHU.

2.2. YrieBoaopoibl U UX MPUPOJHBIE HCTOYHUKH

AnKaHbl. AJKaHbl: TOMOJIOTHUECKUHN Psijl, U30MEPHUS U HOMEHKJIaTypa aJIKaHOB.

XUMUYEeCKHE CBOMCTBAa alKaHOB (MeTaHa, OJTaHa): TOpEHUE, 3aMeIleHue, pasJioKeHHe,
neruapupoBanue. [IpuMeHeHne ankaHoB Ha OCHOBE CBOMCTB.

AnkeHbl. OTUJIEH, €ro IMoJIydeHHe (AEeTUAPUPOBAHUEM dTaHa, JENOoJIMMEpHU3alneit
noyimdTUIeHa). ['oMonornyeckuii psizi, U30Mepusi, HOMEHKIIATypa ajJKeHOB. XUMHUYECKUE CBOWMCTBA
STWJICHA: TOpPEHHUE, KayeCTBEHHbIE peakiuuu (oOeciBeuyrBaHHe OpPOMHONM BOJBI M PpacTBOpa
IIEpMaHraHara Kajaus), rupaTanys, nojauMepusanus. llpuMenenue 3tuaeHa Ha OCHOBE CBOMCTB.

Juensl u kayuyku. IloHATHE O AMEHaxX Kak yIJIEBOAOPOJAX C JIBYMsS IBOMHBIMU CBSI3SIMH.
ConpspkeHHble UMeHbl. XHUMUYECKHEe CBoOiicTBa OyTtaaumeHa-1,3 u wu3ompeHa: obOeclBeUYMBaHUE
OpOoMHOI BO/IBI M MTOJIMMEpHU3alusl B Kayuyku. HaTypalibHbIi U cuHTeTHYeCKHEe Kayuyku. Pe3uHa.

AnkuHbl. AueTuieH. XHUMHMYECKHE CBOMCTBa alleTWIEHA: TOpeHHe, oOeclBEeYMBaHUE
OpOMHOI BO/IbI, IPUCOETUHEHUH XJI0POBOAOPOAa U ruapaTanus. [[pumeHeHue aleTuineHa Ha OCHOBE
CBOMCTB. MeXKI1accoBasi N30Mepus € aJKaIuCHAMHU.

Apenbl. benzon. XuMuyeckue CBOWCTBAa O€H30/a: TOPEHHE, PEAKIUH 3aMEIICHUS
(raoreHupoBaHue, HUTpoBaHue). [IpuMeHneHre 6eH301a Ha OCHOBE CBOWCTB.

[IpupoHbIE UCTOYHUKH YIVIEBOAOPOAOB. IIpupoaHslii ra3: cocras, IPUMEHEHNUE B KaYECTBE

TOILINBA.

Hedts. CoctaB u nepepaborka HedTu. [leperonka nedru. Heprenpoaykrer. JemoHcTpanum

I'openne Merana, 3TUiIEHa, allETUIICHA.

OTHoOlIEeHNEe MeTaHa, dTHICHA, alleTHJIeHa W OeH30J7a K pacTBOpaM IEepMaHraHara Kalus u
OpOMHO¥ BOJIE.

[Tonyuenue sTuiEHA peakuuen AeruapaTaluy dTaHoa, alleTUIeHa — TUAPOJIM30M KapOuaa
KaJIbLIUA.

PasnoxxeHnne Kkaydyka IIpd HarpeBaHWM, UCHBITAHUE MPOAYKTOB Ppa3jIOKEHUS Ha
HENPEIEIbHOCTb.

Komnekmust oOpasuoB Hedptn u HedrempoaykroB. Komnekumss «KameHHbI yromp wu
NPOAYKIHMSI KOKCOXMMHUYECKOTO TPOU3BOCTBa». JIabopaTOpHbIE OMBITHI

O3HakoMJIEHHE ¢ KOJUIeKIneld o0pa3oB HeTHU U IPOAYKTOB €€ nepepadoTKH.

O3HaKOMIICHHE C KOJUICKLUEH Kay4yKOB U 06pa3uaMI/1 U3JICIUN U3 PC3UHBIL.
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[IpodunpHBIe U TPOPECCHOHATIBHO 3HAYMMBIE AJIEMEHTHI coepxkanus. [IpaBuio
B.B.MapkoBuukoBa. Kiaccudpukanuss u HazHaueHue KayuykoB. Kiaccudukanus wu
Ha3HauYeHUE pe3uH. BynkaHu3auus kayudyka.

[Tonydyenue amerusiaeHa TUPONIM30M METaHa M KapOWIHBIM  crocoboM.  Peakmust
MOJIMMEPHU3AIU BUHIIXJI0pUAA. [IoMMBUHMIXIOpU U €r0 TpUMEHEHUE. TpuMepu3aius aneTuieHa
B OCH3011.

[Tonstre 06 skcrpakiuu. BocctaHoBneHne HUTpoOeH30Ma B aHWIHH. [ OMOIOTUYecKuit psj
apeHoB. Tonyon. HurpoBanue Tosryona. Tporui.

OcCHOBHBIE HANIPABJICHHSI TIPOMBIIIIEHHON NIEpepabOTKH MTPUPOTHOTO Ta3a.

[TonyTHbIN HeTIHOMU a3, ero nepepadboTka.

[Ipouieccel MpoMBILIUIEHHOHN TIepepaboTKku HedpTh: KpekuHr, pudopMuHr. OKTaHOBOE YHUCIIO
OCH3MHOB U LIETAHOBOE YUCJIO JU3EIBHOIO TOILIMBA.

Kokcoxumuueckoe mpou3BOACTBO M €T0 MPOTYKITHSI.

2.3. Kucnopojconep:kaiimue OpraHuueCKiue COeTMHCHUS

Crnuptel.  Ilomydyenue sTaHosna OpOoXKEHHEM IUIIOKO3bI M TUjApaTaluedl  STUiIeHa.
I'uapokcunpHas rpynna kak (yHKOuoHanbHas. [loHATHE O MpenenbHBIX OJHOATOMHBIX CHHPTAXx.
XVMMHYECKHE CBOMCTBA 3TAHOJA: B3aUMOJIEHCTBUE C HAaTpUEM, OOpa30BAHHUE MPOCTHIX U CIIOKHBIX
3¢upoB, OKUCIEHHE B anpieruj. lIpuMeHeHHe 3TaHOJIa Ha OCHOBE CBOMCTB. AJIKOI'OJIH3M, €ro
IIOCIIEACTBHS [UIsl OPraHU3Ma 4EJIOBEKA U MPENYIIPEKICHUE.

I'mauepuH Kak npeacTaBUTENb MHOTOAaTOMHBIX cHUpToB. KadecTBeHHas peakuus Ha
MHOI'0aTOMHBIE cIUPTHL. [IpuMeHenue raunepuHa.

®enon. dusznueckue W XUMHYECKHE CBOMCTBa (eHosa. B3auMHoe BIMSHHME aTOMOB B
MoJieKyJie (eHosla: B3auMOJEHCTBUE C TMAPOKCHUIOM HATpUs M a30THOM Kuciotoil. IIpuMeneHue
(eHoa Ha OCHOBE CBOMCTB.

Anpneruapl. Ilonstue o0 anmpaerupax. AnpaeruaHas Trpynna Kak (yHKIMOHAIbHAs.
@opManpaeru U €ro CBOMCTBA: OKHMCIEHHE B COOTBETCTBYIOIIYIO KHCJIOTY, BOCCTAHOBJICHHE B
COOTBETCTBYIOIIMK crupT. [losydyeHne anbpAeruioB OKUCICHHEM COOTBETCTBYIOLIMX CIUPTOB.
[Ipumenenue popmalpaeriuia Ha OCHOBE €ro CBOMCTB.

Kap6onossie kucnotsl. [Tonsitue o kapOOHOBBIX KHcinoTax. KapOokcuibpHas rpymma Kak
¢yHkuoHanbHast. ['oMosornyeckuit psii npeaenbHbIX OAHOOCHOBHBIX KapOOHOBBIX KUCIIOT.
[Tony4yenne kapOOHOBBIX KMCIOT OKUCIEHUEM aJIbIETHI0B. XUMHUECKHE CBOMCTBA YKCYCHOM
KUCJIOTBI: 00IIMe CBOICTBA C MUHEPAJIbHBIMH KMCIOTaMU U peakius stepudukanun. [Ipumenenue
YKCYCHOM KHCJIOTBI HA OCHOBE CBOMCTB. BrICIINe )KUPHBIE KUCIIOTHI HA IPUMEPE NAIbMUTUHOBOU U
CTE€apUHOBOM.

Crnosxubie 3¢upsl U kupbl. [lonyuenue crnoxxHbIX 3pUPOB peakiuei srepuduKaIim.
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Crnoxnbie 3(UpbI B IpUpoOIe, UX 3HaueHue. [Ipumenenue cioXHbIX 3(pUpoB HA OCHOBE CBOMCTB.
Kupsl kak cnoxkubie 3¢upsl. Kinaccuduxarys xupoB. XuMuieckie CBOWCTBA )KUPOB: THIPOJIN3 U
TUAPUPOBAHUE KUAKUX KUPOB. [[pMeHeHue :K1upoB Ha OCHOBE CBOMCTB. MbLia.

YrneBoapl. YTIEBOIbI, WX KIacCUPUKALMSA: MOHOcaxapuiel (TJIIOK03a, (PYKTO3a),
JUcaxapHibl (caxapo3a) U moyincaxapuabl (Kpaxman 1 HEeJUIios03a).

['mroK03a — BEIIeCTBO ¢ ABOMCTBEHHOHN (QyHKIIUEH — allbJECTHAOCITUPT. XUMUYECKHE
CBOICTBa TJIIOKO3bI: OKHCIIEHHE B TJIFOKOHOBYIO KHCIIOTY, BOCCTAHOBJICHHE B COPOUT, CIIHMPTOBOE
opoxenue. [IpumeHeHne TIII0K03bI HA OCHOBE CBOMCTB.

3HadeHME YTJIEBOJIOB B )KUBOW IIPHUPOC U )KU3HU denoBeka. [loHaTue o peakusax
MOJIMKOH/ICHCALIMU U TUAPOIIN3a Ha IPUMEpE B3aUMOIPEBPAIICHUN: TJII0K03a MOJIHCaXapu/Il.
JeMoHcTpanuu

Oxucnenue crnupTa B ajabAeTu.

KauecTBeHHbBIC peakiini HA MHOTOATOMHBIE CITUPTHI.

PactBopuMocTh peHoa B Bozie pu OOBIYHOMN TeMIEpaType U HarpeBaHHH.

KauecTBennsie peakiu Ha (heHOIL.

Peakmust cepeOpsiHOTO 3epKalia aJibIeTHIOB U TITFOKO3bI.

OKWHCIIeHHE alibJIETHIOB U TJIFOKO3bI B KHCIIOTY € MOMOIIIbI0 Trapokcuaa meau (11).
KauectBennast peakuus Ha Kpaxmai. Komnekuus s¢upHbix macen. JlabopatopHblie OMBITHI
PacTBOpeHue rnuneprHa B BOjie U B3auMoeicTBre ¢ ruapokcunom meau (11).

CBo¥icTBa YKCYCHOU KUCIIOTBI, OOIIHE CO CBOMCTBAMU MUHEPATHHBIX KUCIIOT.

JlokaszaTrenbCTBO HEMPEACIBHOTO XapaKkTepa >KHIKOTO JKHpa.

B3auMopeiicTBue TIIFOKO3bI M caxapo3bl ¢ ruapokcuaom menu (I1).

KauecTBenHnas peakuus Ha Kpaxmai.

[IpodunsHbIe 1 PO ECCHOHATHFHO 3HAYUMBIC AIEMEHTHI CoIep KaHust. MeTHIIo

BBIW CIUPT U €T0 UCITIOJIh30BAHNE B KAYECTBE XMMUYECKOTO CHIPbsi. TOKCUYHOCTh METaHOJIA U
IpaBuia TEXHUKU O€30MaCHOCTH MPHU paboTe ¢ HUM. DTUJICHIJIMKOIb U €r0 IPUMEHEHHE.
TOKCHYHOCTD STUJICHTJIMKOJS U MPaBUiIa TEXHUKH 0€30MacHOCTH pu paboTe ¢ HUM.

[Tonydenue heHona U3 NPOAYKTOB KOKCOXHMHYECKOTO TPOM3BOICTBA U U3 OCH307IA.

[Tomukonaencanus hopmanbaeruaa ¢ peHosom B heHonoGpopmMaibIeTUuIHYI0 CMOITY.
Aueranbnerus. [lonarue o ketoHax Ha mpuMepe aietoHa. [IpumeHnenue aneToHa B TEXHUKE U
P OMBIIIEHHOCTH.

MHuoroo6pasue kapOOHOBBIX KUCIOT (11aBEJIeBOM KUCIOThI KaK JBYXOCHOBHOM, aKpUIOBOI
KHUCJIOTHI KaK HEMPEeIeIbHOMN, OEH30MHON KHCIOTHI KaK apOMaTHYeCKOM ).

[TnenkooOpa3ytomue Macia. 3amMeHa JKHPOB B  TEXHHKE HEMUIIECBBIM  CHIPHEM.

CuHTEeTHYECKHE MOIOIIIHNE CPEICTRA.
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MonouHokucioe O6poxkeHue rroko3sl. Kucinomonounsie npoaykTsl. CHIocOBaHUE KOPMOB.
Hurtpoanue nemntonossl. [Tupokcunus.

L.
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2.1 O0beM 001e00pa3oBaTeIbHON Y4eOHOM TUCHUIINHBI XUMHUS U BU/bI y4eOHOH padoThI

Bunbl yueOHOI paboThl O0bem yacoB Bcero

MakcumanbHasi Harpy3ka (Bcero) 63

OO0s13aTenbHas ayauTopHas yueOHast Harpy3ka (BCero) 63

B TOM YHCIIE!

JIEKIIAU 42

MIPAaKTUKHU 21

IIpomMe:xkyTouHasi aTTecTanus B popme 3a4eTa ¢ 2 cemecTp
OLICHKOM.
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2.2. TemaTnuyecKuii IJIaH U coJep:kaHue 0011e00pPa30BaTeJIbHON YUeOHOH TUCIHIIMHBI

23

Xumus
HaumeHnoBanue Conep:kanue y4yeOHOIro MaTepuaJia, O0bem | YpoBeHb
pa3aesioB U TeM JadopaTopHbie M NPaKTHYeCKHe PadoThl, 4YacoB | OCBOEHHUSA
caMoCTOsITe/IbHAsE padoTa 00y4aromuXxcs
1 2 3 4
Pa3znen 1 O0miasi M HeOPraHM4yecKass XUMHUA
1. [Ipeamer u 3a7aunl XUMUU. MeCTO XUMHUH B PSIAY ) 1
Brejerme (yH/IaMEHTAILHBIX HayK.
IIpakTHyeckas padora ) 1
OCHOBHBIE XUMHYECKHE 3aKOHBI U TTOHITHS
CoBpeMeHHass  KBAaHTOBO-MEXaHUYECKas  TEOpUs 2 1
CTPOCHHUSI aTOMa.
Tema 1.1 KBanToBo-
MeXaHUYeCcKas
TEOPHsI CTPOEHUS
aroma
[lepponnueckuii 3aKOH W MEpUOANYECKass CHCTEMA 1 1
hnemenToB /.M. Menpeneena.
IMpakTHyeckasi pagoTa 2 2
Tema 1.2. 113 .. CocTraBiieHHE JIEKTPOHHBIX U AJIEKTPOHHO
MennesneeBa  [rpadudeckux GopMys aTOMOB JIEMEHTOB
XuMudeckas CBA3b. THUITBI XUMUYECKUX CBSI3EH. ) 1-2
CBoiCTBa M TapaMeTPhI
IIpakTHyeckas padora 2 3
Tema 1.3. KomnberoTepHoe MoaenrupoBaHue 1o TeMe
XuMHYeCKas CBA3b XUMUYECKas CBs3b. TecTupoBaHue
1 1-2
Knaccudukarus u HOMEHKJIaTypa
HEOPraHWYECKUX COeIMHEHUN. ['eHeTnyeckas cBs3b
Tema 1.4. MEK]ly KJIaCCaMU HEOPTraHWYECKUX COCTMHEHU
Knacenl IMpakTHyeckas padora 2 1-2
HEOPraHMuYecKux XUMHUYECKUE CBOMCTBA OKCHIbI, TUIAPOKCHU/IBI,
coeIMHEeH Uit KHCJIOTBI, COJIA
[TousTue 0 XAMHAYECKON peaxiuu. 2 1-2
Kiaccudukanus XuMUIeCKHX peakIiii B
OpraHNYeCcKON U HEOPraHUYECKON XUMHUH
Peakium ~ oOMeHa.  Anroput™M  cocTaBieHus| 2 1-2
MOJIEKYJISIPHBIX U MOHHO-MOJIEKYJISIPHBIX
ypaBHeHUH «Peakimu oOMeHay
I[IpakTnyeckas padora ) 1-2
OrnpesiesieHrne TUTIA XUMUYECKON peaKkIuu
OKHCIUTETbHO-BOCCTAHOBUTEIIbHBIE peakuuu 1 1-2
(OBP). Anroputm coctasnenuss OBP
Tema 1.5. IIpakTH4eckas padora
Tunel xumndeckux («BausHue cpeasl Ha nporekanue OB nporeccos. 2 1-2
peaxkuui TecTtupoBanue
Tema 1.6. PacTBopbl: Knaccudukanys, 3HaYCHUE 1 1




[IpakTHyeckas padora

CriocoObI BEIpaKEHUS KOHIIGHTPAIIMHA PACTBOPOB 2
PacTBOpHbI
1-2
CKOpOCTh TOMOTEHHBIX XUMHUYECKHUX PEaKLUM.
Tema 1.7. @akTopbl, BIUAKOIIME HAa CKOPOCTh XUMHUYECKOU
Xumuyeckass  [peakuuu. 3akoH aeiictBus macc ['ynpOepra u Baare
KHHETHKA U [IpakTHyeckas padora 1-2
paBHOBecHe OOpatuMocTh XuMHUYeCKUX peakuuil. [lonsatue o
XUMHUYECKOM paBHOBeCUU. (mpuHIMM Jle-
[llaTense-bpayna) TectupoBanue
1-2
OO11as xapakTepuCTHKa METANIOB M HEMETAJLJIOB Ha
OCHOBAaHMM NOJIO)KEHUS B [leproanueckont cucreme
bnemeHToB JI.M. MeHaeneeBa U CTpOEHHUSI aTOMOB.
Tema 1.8. . 1-2
Xumuueckne | /CAMHUCCKHE CBOWCTBA HEMETAILIOB
cBOiicTBa XuMuuecKkue CBOWCTBA METaJLIOB " 1-2
MeTAJ/IOB U HIEKTPOXUMHUYECKHE CBOWCTBA METAJIIIOB
jiekTpoxumMuyec |[[IpakTuyeckoe 3aHATHE 3
Kue cBoiictBa  [«Omnpenenenue DJ]C raapBaHMUECKOTO 2JIEMEHTa»
MeTAJLJIOB
Pa3pea 2. Opranuveckasi XuMus
Beenenue B OpPTraHUYECKYIO XUMHUIO. 1
OcoGenHoctu MOBEJCHUS yriepoa B
OpraHUYECKUX COCTMHECHHUSIX.
OcHOBHBIE TIOJIOKEHUS TEeOpHUst CTPOCHUS
OpraHNYeCKUX COeTMHEHMI byTiieposa. 122
Tema 2.1. Krnaccudukanus, HOMEHKJIaTypa OpPraHUYECKUX
COCTMHEHUI
I'omoJioru u I[IpakTn4yeckoe 3aHsiTHe. SIBIEHHME HM30MEpHUH. 1-2
H30Mepbl Bunbl. CocTaBiaeHue M30MEPOB.
O6mee mnpencraBiaeHue o0 ajgKaHax, aJIKeHaX, |
QIKUHAX,AJIKaJMeHaX.
IIpakTH4Yeckoe 3aHsATHE 1-2
XUMHUECKUE CBOMCTBA aIKAHOB, AJIKEHOB,
Tema 2.2. QIKWHOB U JIKaJHCHAX.
ApomaTuyeckue  yrieBogopoabl.  OcoOeHHOCTH 1-2
Oo0masn CTpOEHUS, CBOMCTBA
XapakTepucTuka [[IpakTuyeckoe 3aHsITHE 1-2
YB [ [pupoiHBIE HCTOYHUKH YTIIEBOJOPOAOB
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[IpousBomHbie  yriieBoAopoasl.  Kitaccudukanus. 2 1-2
OO01ee IpeICTaBICHHE 0 CIHpTax 5
Kap6OHI/IJ'[I)HBIX COCANHCHUAX, I/ISOMCpI/ISI,

Tema 2.3. HOMEHKJIAaTypa.
OOmiee npezacraBieHUE O KapOOHOBBIX KHCIIOTaX. ) 1-2
Oo0wmas n3oMepusi, HoMeHkIarypa. O01acTu NpUMEHEHUs!
xapakrepucTuka (OOIiee NpeacTaBleHHEe O KapOOHOBBIX KHCIOTax. 2 1-2
IIyYB H30MEpPHsL, HOMEHKJIATypa. XUMUYECKUE

cBOWCTBA. XWMHYECKHE CBOWCTBA KapOOHOBBIX|
kucinoT. O61acTy NpUMEHEeHUs

O6miee mnpencraBiaeHue o0 aMuHAX. XUMHUYECKUE ) 1-2
cBoiicTBa aMuHOB OOIaCTH IPUMEHEHHUSI
OO1mee mpeacTaBicHne 00 aMUHOKHUCIIOTaX, OeJKax, ) 1-2
wupax. O0nmacTu npUMeHEHUs
I[IpakTHYeckoe 3aHATHE. 2 1-2
XuMU4ecKue CBOIiCTBa TIPOU3BOTHBIX
YTIIEBOIOPOIOB.

Bcero:| 63

Hns xapakxmepucmuku ypoeHsa 0C80eHUs Y4eOHO20 MAmepuana UCnoab3yIOmes ciedyiowue 0003Ha4eHus:
1. o3naxomumenvuwlii (Y3Hasanuepanee U3yyeHHbIX 00beKmos, CoUCMma);
2. penpodyKkmuenbll (bIn0IHEeHUe 0esmeabHOCHU N0 00PAa3Yy, UHCIPYKYUL ULU NOO PYKOBOOCTHBOM)
3. nPpOOYyKmMuGHbIl (NAGHUPOBAHUE U CAMOCMOSMENbHOE BbINOIHEHUe OesMeNbHOCMU, peuleHue NpoOIeMHbIX
3a0a4)

2.3 Oo0pa3oBaTe/jibHbIe TEXHOJOIMH, HCIOJb3yeMble TPHU TNPOBEAEHHH AYTUTOPHBIX
3aHATHI

B cootBerctBun ¢ tpeboBanusimu PI'OC CIIO no cnenumanbHoctu 54.02.01 Juzaitn (1o
oTpaciiiM) peanu3alus KOMIIETEHTHOCTHOTO TIOAXO0Ja JOJDKHA  IpeaycMaTpuBaTh — IIMPOKOE
UCTIONB30BaHUE B y4eOHOM TIpoIlecCe AKTUBHBIX M HHTEPAKTHBHBIX (DOPM MpPOBEICHUS 3aHATHIA
(KOMIOBIOTEPHBIX ~ CUMYJSIMHA, JENOBBIX U  POJIEBBIX Urp, pa3dop KOHKPETHBIX CHUTYyaluH,
MICUXOJIOTHYECKAE W WHBIC TPEHUHTHM W T.J.) B COYCTAHUU C BHEAYJUTOPHOW pabOTON C IIENBIO
dbopMupOBaHUs U Pa3BUTHI TPEOYEMbIX KOMIETEHLINN
o0y4aromuxcs.

Bunasl 06pazoBaTeIbHBIX TEXHOIOTHIA.

OO0pa3zoBarenbHasi TEXHOJIOTUS - 3TO COBOKYITHOCTh HAay4HO M MPAKTUYECKH OOOCHOBAHHBIX
METOJIOB, U UHCTPYMEHTOB JIJIsl IOCTHKEHUS 3aIlJTAaHUPOBAHHBIX PE3yJbTaTOB B 00JIaCTH 0Opa3oBaHMs.
[IpumeHeHrne KOHKpETHBIX 00pa30oBaTEeNbHBIX TEXHOJOTHH B y4eOHOM TpoIlecce OIpeneseTcs
cneun(pukoil y4eOHON MAedTeNnbHOCTH, €€ HMH(OPMAIMOHHO-PECYPCHON OCHOBBI M BHJIOB Y4eOHOMH

paboTHI.

1. Tpa,Z[I/II_II/IOHHBIC O6pa3OBaTeHBHHe TECXHOJIOTHH OPHUECHTUPYIOTCA Ha  OpraHu3aluro

06p330BaTCHLHOF 0 mponecca, IMpeArojIararomyro MnpsaMyro TPaHCIIAIUIO 3HaHUM OT npenoaaBareiiad K
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CTYJEHTY (MpPEeUMYILIECTBEHHO Ha OCHOBE OOBSICHUTEIbHO -WLIIOCTPATUBHBIX METOJIOB OOYyUYEHUS).
VYuebHas AeATeNbHOCTb CTYACHTa HOCUT B TAKMX YCJIOBUSAX, KaK IIPABUIIO, PEIPOLYKTHUBHBIN Xapakrep.

[Tpumeps! popm yueOHBIX 3aHATHH C UCIIOIB30BAaHUEM TPAJAULIMOHHBIX TEXHOIOTUH: Jlekuus -
II0CJIEIOBATEIbHOE U3JI0KEHNE MaTeprala B JUCIMILUIMHAPHOM JIOTHKE, OCYLIECTBIIIEMOE
IPEUMYIIECTBEHHO BepOAIbHBIMU CPEACTBAMU (MOHOJIOT MPENO1aBaATENs).

Cemunap - Oecena mpenojaBaTelis M CTYICHTOB, OOCYXJEHHE 3apaHee IOATOTOBIIECHHBIX
COOOIICHNH, MPOEKTOB MO KaXJOMy BONpOCY IUIaHa 3aHATUS C €IUMHBIM JJIs BCEX MEepeyHeM
peKOMEeHayeMOi 00513aTeIbHON U JOTIOTHUTEIBHOM TUTepaTyphl.

[TpakTHueckoe 3aHATHE - 3aHATUE, TTOCBSILIEHHOE OCBOCHUIO KOHKPETHBIX YMEHUN U HABBIKOB IO
IPEUI0KECHHOMY AJITOPUTMY .

2. TexHonoruu npoOIeMHOro 0Oy4eHus - OpraHu3anus 00pa3oBaTEIbLHOIO Mpolecca, KoTopas
MpEeJIoJiaraeT MOCTaHOBKY MPOOJIEMHBIX BOIIPOCOB, co3aanue 20 ydeOHBIX MPOOJIEMHBIX CUTYAIHi IS
CTUMYJIMPOBAaHUE aKTUBHOW [MO3HABATEIBHOM JESITEIbHOCTU CTYCHTOB.

[Tpumeps! GpopM yueOHBIX 3aHITUI C UCIIOIB30BAHNEM TEXHOJIOTUI MPOOIEMHOr0 00yUeHHMSL:

[IpakTyeckoe 3ansTHE B (pOpME MpaKTHKyMa - OpraHu3auus y4eOHOIl paboThl, HampaBiieHHAs
Ha pelIeHre KOMIIEKCHON y4eOHO-T03HaBaTEeIbHOM 3a/1a4i, TPeOYIOLIeH OT CTyIeHTa MPUMEHEHUS KaK
HAyYHO-TEOPETUUECKHUX 3HAHUH, TaK U MPAKTUYECKUX HABBIKOB.

3. UrpoBble TEXHONOTMM - OpraHu3anus oOpa30BaTENBHOIO IpOLECcca, OCHOBaHHAs Ha
PEKOHCTPYKIIMM MOJEJIEH TIOBEIEHUS B paMKaX IIPEUIOAKEHHBIX CLIEHAPHBIX YCIOBUH.

[Tpumeps! popm yueOHBIX 3aHATHIA C UCIIOIB30BAaHUEM UTPOBBIX TEXHOJIOTHM:

JlenoBas urpa - MOJIETUPOBAHUE PA3IUYHBIX CUTYallUH, CBA3aHHBIX C BBIPAOOTKOM M MPUHATHEM
COBMECTHBIX PpELICHUH, OOCYKIAEHHEM BOIPOCOB B PEKUME MO3TOBOrO INTYypMa, PEKOHCTPYKLMEH
(YHKLIMOHATBHOTO B3aUMOACHUCTBUS B KOJUIEKTUBE U T.II.

4. TexHOJOTMM MPOEKTHOrO OOY4YeHHs - OpraHu3anusi oOpa3oBaTEeIbHOrO Ipolecca B
COOTBETCTBUH C QJIFOPUTMOM IMOATAHOIO PELICHHs MPOOJIEMHOMN 3a/adil WM BBIIOJHEHUS] y4eOHOTro
3agaHus. IlpoekT mnpennonaraeT COBMECTHYHO Y4eOHO-IIO3HABAaTENIbHYIO JEATEIBHOCTh IPYIIIBI
CTYZCHTOB, HalPaBJICHHYIO Ha BBIPAOOTKY KOHLENIMM, YCTAaHOBJICHUE Liesel U 3aaa4, GOpMyJIHPOBKY
OKHUJAEMBIX PE3YJIbTAaTOB, OIPEAEICHUE IPUHLUIIOB M METOJUK PELICHMsI IIOCTAaBJIEHHBIX 3ajad,
IUTAHUPOBAHMUE XOJAa PabOThI, MOUCK JOCTYMHBIX U ONTHUMAJBHBIX PECYpPCOB, MOATAIHYIO peau3aluio
IU1aHa paboThl, IPE3EHTALMIO PE3YJIbTaTOB PaOOThI, UX OCMBICIIEHUE U PEDIEKCHIO.

OCHOBHBIE THUIIBI IPOEKTOB:

HccnenoBaTenbCKuili MPOEKT - CTPYKTypa MNpUOIIKeHa K (opMaTy HAyYHOTO HCCIIEAOBAHHS
(loKa3aTenbCTBO AKTyaJIbHOCTH TEMbI, OIpEAeieHHEe Hay4dHOM MpoOJieMbl, MpeAMeTa U OObeKTa
UCCIIeIOBaHMs, Lelell M 3ajJad, METOAO0B, MCTOYHHMKOB, BBIIBUKEHHE THUIOTE3bl, 0000LIeHNE

pPE3yJbTaTOB, BBIBOBI, 0003HaYCHNE HOBBIX HpO6HeM).
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TBopuUeckuil MPOEKT, KaKk MPaBUJIIO0, HE MUMEET JETAIHHO MPOPaOOTAaHHOM CTPYKTYpHI; y4eOHO-
MIO3HABATEJIbHAS JACSITEIBHOCTh CTYJEHTOB OCYIIECTBIIAECTCS B paMKaX paMOYHOIrO 33/1aHUs, OJYUHSISACH
JIOTUKE W UHTEepecaM YYaCTHUKOB MPOEKTA, dKaHPY KOHEYHOTO pe3yibTara (razera, GuibM, Mpa3gHuK U
T.IL.).

5. IHTepakTUBHbIE TEXHOJOTMM - OpraHu3auus oOpa3oBaTeIbHOrO Ipolecca, KoTopas
IpEANnojaaraeT akTUBHOE W HEJIMHEMHOE B3aUMOJCHCTBUE BCEX YYACTHHUKOB, JTOCTH)KEHHE HA HTOU
OCHOBE JIMYHOCTHO 3HAYMMOTO Ui HUX o00pa3oBarenbHOro  pe3ynbrata. Hapsgy co
CHELMAIIM3UPOBAHHBIMU TEXHOJOTUSMH TaKOr0 poja MPUHIMIT UHTEPAKTUBHOCTU IPOCIICKHBACTCS B
OOJIBIITMHCTBE COBPEMEHHBIX OOpa30BaTEIbHBIX TEXHOJOTUH. MHTEpaKTUBHOCTH TOJpa3yMeBaeT
CyOBEKT-CyObeKTHBIE OTHOILIEHUS B XOAe OOpa3oBaTeIpHOrO0 Mpolecca U, KakK CJeICTBUE,
dbopMupoBaHre camopa3BUBarOIIEHcs HH()OPMALIMOHHO -PEeCypCHOM CpPEIbl.

[Tpumepsr hopM yueOHBIX 3aHATHH C WCIONH30BAHUEM CIEIHATU3UPOBAHHBIX WHTCPAKTUBHBIX
TEXHOJIOTHIA:

- JeKius OOpaTHON CBSI3M - JIEKIUA-TIPOBOKaNWs (M3JOXKEHHE Marepuaia ¢ 3apaHee
3aIJIaHUPOBAHHBIMU OIIMOKaMN);

- Jekuusg-Oecena;

- JICKUHUS-TUCKYCCHS;

- CeMHUHap-AUCKycCHUs - KOJIJIEKTUBHOE OOCYXKJIEHHE KaKoro-iubo CHOpHOro BOMpoOca,
po0OJIeMbI, BEISIBJICHHE MHEHUH B TPYTIIIE.

6. uhopManmoHHO-KOMMYHHUKAIIMOHHBIE  00pa30BaTeNbHBIC TEXHOJOTUHW - OPTaHU3AIUS
00pa3oBaTeNbHOTO TPOIECCa, OCHOBAaHHAs Ha MPUMEHEHUH CICIHAIU3UPOBAHHBIX IMPOTPAMMHBIX
CPEJICTB ¥ TEXHUYECKHUX CPEJICTB pabOThI ¢ HH(OpMaILIHEH.

[Ipumepst popM ydeOHBIX 3aHATHI C UCTIOTH30BAHHEM UH(POPMAITMOHHO

KOMMYHUKaIIMOHHBIX TEXHOJIOTHIA:

Jlexuusa-Busyanusanms -  U3JI0KEHUE  COJEP)KAaHUSA  CONPOBOXKAACTCA  IIPE3EHTALUEH
(eMoHCTpalye yuyeOHbIX MaTepualioB, MPEACTABICHHBIX B Pa3IMYHBIX 3HAKOBBIX CHCTEMax, B T.4.
WITIOCTPATUBHBIX, IPaUUECcKUX, ayAUO0- U BUJIEOMAaTEPUAIIOB).

[IpakTuyeckoe 3aHATHE B (OpME MPE3EHTALUH - MPEICTABICHUE PE3yJbTaTOB MPOEKTHON MIIH
HCCJIEI0BATENIbCKON IEATEIbHOCTH C MUCIOJIb30BAHUEM CIELUAIM3UPOBAHHBIX IIPOTPAMMHBIX CPEJL.

VYaenbHbIl Bec 3aHATUMN, NMPOBOJUMBIX B HMHTEPAKTUBHBIX (opMax, ONpeAesseTcsl TIaBHOU
LEJIBI0 IPOTPaMMbl, OCOOECHHOCTBIO KOHTHHIE€HTa OOYYaloIUXCsi U COACpPKaHUEM KOHKPETHBIX
JUCLUIUIMH, U B 1LIEJOM B y4eOHOM IpOIECCe OHU JIOJKHBI COCTaBJIATH HE MEHEE OIpe/IelIeHHOTO

IPOLIEHTA OT BCEr0 00beMa ayIUTOPHBIX 3aHATHUI.

24 OIIeHO‘leIe cpeacrsa. KOHTpOJIbeIe BOIIPOCHI U 3aJaHUA
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Teopeanecmle BOIIPOCKHI:

I. Apomarudeckue yrieBoaopoabl. OCOOEHHOCTH CTPOEHUS, CBOIMCTBA.

2. I'eneTnueckas CBsI3b MEXKAY KJIacCaMH HEOPTAaHMUECKUX COCTUHEHUH.

3. Hucnepchbple cuctembl. llonstTe o aucnepcHoil cucreme. JlucnepcHas ¢asza u
nucriepcuonHas cpeaa. Kimaccugukanus TucepcHbIX CHCTEM.

4. 3akon xaeiictBust Macc ['ynnr0Oepra u Baare.

S. Knaccugukanus 1 HOMEHKIaTypa HEOPraHWIECKUX COEANHEHHH.

6. Knaccudukanus peakuuii B opranndeckoil xumuu. Peakiuu npucoenuHenus. Peakuuun
oTwieryieHus. Peaknuu 3aMeleHus.

7. OOmast XapakTepUCTHUKAa METAUVIOB M HEMETAJUIOB Ha OCHOBAaHUM IIOJIOKEHHUS B
[Tepuonnueckoit cucreme annementoB [[.M. MenzeneeBa u CTpoeHus: aTOMOB.

8. Ob61ee npencraBieHne o KapOOHOBBIX KHcioTax. M3omepus, HomeHknatypa. O6nactu
NPUMEHEHUS.

9. O61uee npencrabiieHrne o KapOOHOBBIX KuciaoTax. M3oMepusi, HOMEHKIaTypa.

10.  OOmee mnpencraBjieHue O COUPTAX ¥ KAPOOHWIBHBIX COCAMHEHHSAX, H30MEpHs,
HOMEHKJIaTypa.

I1.  OOmee npencrasienue o0 aqKaHax, aTKeHaX.

12.  OGuee npeacraBienue 00 aJKUHAX, ajJKaJdcHAaX.

13. O6mee mnpexacraBnenne o006 amuHaX. XWMHYECKHe CBoiictBa amuHOB. OOacTu
PUMEHECHHS.

14.  OGuee npeacraBienne 00 aMUHOKHCIIOTAX, OeKax, kupax. O0JacTu IpUMEHEHHS.

15.  OxwucnurensHo-BoccTaHOBUTENbHBIC peakiu (OBP). Anropurm cocrainenus OBP.

16.  OcHOBHbBIC TIOJIOKEHUSI TEOPUS CTPOCHHUS OPTraHUYECKUX coeauHeHud byTtineposa.
Knaccudukanus, HOMEHKIIaTypa OPraHMYEeCKUX COSTUHEHUH.

17.  OcHOBHbIC TIOHATHS OPraHUYECKOH XHUMHH W TEOPUS CTPOCHHS OPTraHUYCCKUX
COEIMHEHUH.

18.  OxapakrtepusyiiTe sBICHHE AJIOTPONUH. I[IpUBECTH  MPUMEPHI  AJUIOTPOIHBIX
Moupukanmii yriaepoaa,pocdopa,kucioposa.

19. Ilepuoauueckuil 3aK0H U nepuoauyeckas cucrema aneMeHToB .M. Menaeneesa.

20. Tlomstue o xuMmMuyeckoil peakiuu. Kiaccuukamus XUMHYECKHX PEaKIdil B
OpraHUYeCKON U HEOPraHUYECKON XUMHUH.

21.  TIpeamer u 3ama4u XUMUH. MeCTO XUMUU B psify QyHIaMEHTAIbHBIX HAYK.
22.  TIpousBomHble yriaeBoaoposl. Knaccudukanus mpou3BoIHBIX YIIIEBOIOPOIOB.
23.  PactBopsI: KinaccuduKaIys, 3HaYCHHUE.

24.  Peakuuu oOMeHa. AJITOPUTM COCTABJICHHS MOJICKYJISIPHBIX W HOHHO-MOJICKYJISIPHBIX
ypaBHeHMH «Peakunu oOMeHay.

25. CkopocTh TOMOTE€HHBIX XHMHYECKHX peakiuii. DakTopbl, BIMSIONIHE HA CKOPOCTH
XMMHUUYECKOHN PEaKIUH.

26.  CoBpeMeHHas] KBAHTOBO-MEXaHUYECKAsl TEOPHSI CTPOCHHS aTOMa.

27.  Xumudeckas cBsi3b. THIIBI XUMUYECKUX CBSI3CH.

28.  XuMHYeCKHE CBOWCTBA KapOOHOBBIX KHCIOT. O0IaCTH MPUMECHEHHS.

29.  XuMHYecKHe CBOWCTBA METAIIIOB M AJICKTPOXHUMHUYECKUE CBOWCTBA METAILIOB.
30.  XwuMuueckue CBOWCTBAa HEMETAJIIOB.
31. OnekTponuTndeckas auccouranus. OCHOBHBIE TTOJIOKEHUS! TEOPHUU ANIEKTPOIUTHIECCKON

nucconuanuu. Kucinorsl, OCHOBaHUS U COJIM KaK 3JIEKTPOIHUTHI.
32.  DueKTpOJIMTHYECKAs JAUCCOIUAINS. DIEKTPOIUTHI U HedeKTpouThl. CUIIbHBIC U ci1a0bie
AJICKTPOJIUTHI.

IIpakTHYecKkue BONMPOCHI

28



1. B 200 M Bozbl pactBopeHo S0 T xjopuaa Kajius. Berauciante MacCoBYyIO J0JIO BELIECTBA
B PacTBOpE.

2. BrruuciauTs MOJIEKYIISIPHYIO MacCy YKCYCHOM U MypPaBbUHOM KUCIIOTHI.

3. 3amnucats OBP B3auMonelcTBUs MeIU C COJITHON KUCIIOTOM.

4. 3anucate OBP B3anmoelicTBHsI XJI0pHIa MEIU C ATFOMUHUEM.

5. 3anucaTh TOJIHOE W COKPAIICHHOE HOHHOE YpaBHEHUE B PEAKIMH B3aHMOJICHCTBUS
HUTpaTa 6apus ¢ cyib(paToM HATPHSI.

6. 3amucaTh TMOJHOE U COKpAalIeHHOE HMOHHOE ypaBHEHHWE B peaKlUUd B3aUMOJEHCTBUS
XJIOpUJa aIFOMUHUS U THUJIPOKCUIA KaJusl.

7. 3amnucaTtbh XMMHYECKHE CBOMCTBA KUCIIOT.

8. 3amnmcaTh XMMHYECKHE CBOMCTBA METAJLIOB.

9. 3anmcaTh XMMHYECKHE CBOMCTBA HEMETAIIJIOB.

10.  3ammcars XUMHUYECKHE CBOMCTBA OKCUIOB.

11. 3amnmcars XUMHYECKHE CBOMCTBA COJIEH.

12.  PaccuwmraiiTe MacCOBYIO JOJIF0 HUTpATa Kallks B PACTBOPE, MOIYUYCHHOM CMEIICHHEM 5 T
cosu 1 20 T BOJBI.

13.  CocraButh CTpyKTypHBIC HOPMYIIBI OPTraHHIECKUX COCIMHCHUIA.

14.  CocraBbTe 9JIEKTPOHHYIO H 3JEKTPOHHO-rpaduueckyro (GopMyiny aTtoMOB 3JIEMEHTOB
HUKEIIS1, MEAU, KaJIbITUA.

15.  Xwumuueckue CBOWCTBA MPOU3BOIHBIX YIIIEBOIOPOIOB.
16.  Xwumuueckue CBOWCTBA YIJICBOIOPOIOB.

2.5 ®oH/1 OLIECHOYHBIX CPEACTB

Tecr 1. (1-BapuanT)
Bompoc Ne 1. Kakas ¢opmynupoBka [lepuoanyeckoro 3akoHa siBISE€TCS COBPEMEHHOM?

a) CBoiicTBa XUMHYECKUX OJICMCHTOB, a TaKXKC (1)OpMLI U CBOMCTBA UX COCAUHCHUM HAXOJSITCS B

HCpHO,Z[H‘ICCKOﬁ 3aBHUCHUMOCTH OT BEIUYHHBLI NX aTOMHOM MAacCCHI.

b) CBoiicTBa XMMHUYECKHX JIEMEHTOB, a Takke (POPMBI U CBOHCTBA 00pa3yeMbIX UMM MPOCTHIX
BEUIECTB U COECIMHEHUI HAXOAATCS B IEPUOJUUECKON 3aBUCMMOCTH OT BEJIMUYMHBI 3apsiIoB UX aTOMHBIX

saep.

Bomnpoc Ne 2. Kak onpenensercss MecTo XMMHUYECKOT0 3JIEMEHTa B iepuoandeckoit cucreme J1.1.

Meunpeneena?
a) KOJIMYECTBOM 3JIEKTPOHOB Ha BHEILIHEM YPOBHE
b) KOJIMYECTBOM HEUTPOHOB B Sipe
C) 3apsA0M sjipa aToMa
d) aromHoO#1 Maccoii
Bomnpoc Ne 3. Yto nokassiBaeT HOMEp Tnepuoia?

a) YUCJIO BAJIEHTHBIX 3JIEKTPOHOB
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b) unciio HEUTPOHOB

C) YHUCJIO DHEPTETUYECKUX YPOBHEN

d) 4KcI0 37EKTPOHOB HAa BHELUTHEM SHEPIeTUYECKOM YPOBHE

Bomnpoc Ne 4. Kak ornpeeuTh YUCI0 SJHEPTETUYECKUX YPOBHEH B aTOME 3IeMeHTa?
a) MO MOPSAKOBOMY HOMEPY 3JI€MEHTa

b) o HOMepy TPYIIIbI

C) 10 HOMEpY psja

d) mo Homepy nepuoa

Bonpoc Ne 5. Kakoii 3eMeHT BO3IJIaBISET TVIABHYIO MOJATPYMIY MIECTOW TPyIIbI?
a) BaHAIUI

b) kuciopon

¢) pocdop

d) MBITIIBSK

Bompoc Ne 6. Kakoii a1eMeHT BO3IUIaBIIsET TJaBHYIO MOATPYIITY MSATON TPYMIIbI?
a) BaHAUI

b) azor

¢) pocdop

d) MBIIIBSK

Bonpoc Ne 7. Ykaxkute s5eMeHT, BO3IJIABISIOUINNA OOJBIION MEPUOJT NEPUOIUIECKON CUCTEMBI

AIIEMEHTOB:
a) Cu (Ne29)
b) Ag (Ned7)
¢) Rb (Ne37)
d) Au (Ne79)
Bompoc Ne 8. CKOIBKO XMMHUYECKHX JIEMEHTOB B YETBEPTOM IEPHOIC:
a)8
b)18
c) 30
d)32

Bompoc Ne 9. Kakoe unciio BaJIeHTHBIX 3JIEKTPOHOB y aTOMa KpEMHUS?

30



a)l

b)2

c)3

d) 4

Bompoc Ne 10. Kakoe unciio BaieHTHBIX 3JIEKTPOHOB Y aTOMa KajbIHs?
a)l

b) 2

c)8

d) 10

Bomnpoc Ne 11. CkoJIbKO 3HEPTeTUYECKUX YPOBHEH y aToMa Xxpoma?
a)l

b) 2

c)3

d) 4

Bompoc Ne 12. Ckonpko 3HEpreTH4eCKUX YpOBHEH y aTOMa CKaHus?
a)l

b) 2

c)3

d) 4

Bompoc Ne 13. AToMbI HaTpUst U1 MarHusi UMEOT:

a) OIMHAKOBOE YHUCIIO JIEKTPOHOB

b) oIMHAKOBOE YUCIIO ANEKTPOHHBIX YPOBHEH

C) OJIMHAKOBYIO CTENIEHb OKHUCIIEHUS B OKCUIAX

d) onrHaKOBOE YMCIIO IPOTOHOB B SApPax

Tecr 2. (2-BapuaHT)

Bompoc Ne 1. Atomsl yrieposia u KpeMHHSI UMEIOT:
a) OIMHAKOBOE YUCJIO IEKTPOHHBIX YPOBHEH

b) omHAKOBBIE painyChl

C) OJMHAKOBOC YHCJIO 3JICKTPOHOB Ha BHCUIHCM J3JICKTPOHHOM YPOBHC
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d) ogHAKOBOE YHCIIO TIPOTOHOB B SIAPE

Bompoc Ne 2. Onpenenute kakoit 310 35eMenT 1s2 2s2 2pl:
a) Nel

b) Ne3

c) Ne5

d) Ne7

Bomnpoc Ne 3. Onpenenute kakoit 310 351eMeHT 1s2 2s2 2p3:
a) Nel

b) Ne3

c) No5

d) Ne7

Bonpoc Ne 4. Ha ocHoBaHMM »3JIEKTPOHHOH (OpPMYyJIBI OIpeneianTe, KaKUMHU CBOMCTBAMHU

obmamaeT anmeMeHT 1s2 2s2 2p5:
a) MeTaJul
b) HEmMeTaIT
¢) ambOTEPHBIN AIEMEHT
d) UHEpTHBII 2JIEMEHT

Bomnpoc Ne 5. PacnpeneneHuro 37I€KTPOHOB IO DHEPrETUYECKHM YPOBHSM B aTOME AJIEMEHTA

COOTBETCTBYET psii unucel: 2, 8, 18, 6. B nmepuoauyeckoil cucteMe 3TOT 3JIEMEHT PaCloioKeH B TPyMIIE:
a)VA
b) VI A
c)Vb
d) VIb
Bompoc Ne 6. Ha BHeltHEM 37€KTPOHHOM YPOBHE JiBa 3JIEKTPOHA UMEIOT aTOMBI:
a) cepbl ¥ KUCI0pOoaa
b) pocdopa u azora
C) MarHus M Kalblus
d) 6apus u HaTpus
Bormpoc Ne 7. B psiny xumudeckux 3neMeHToB Si — P — S — Cl HemeTammmiyecknecBoncTBa:

a) ocinabeBaroT
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b) ycunuBaroTcs

C) HE U3MEHSIOTCS

d) u3MeHs0TCA NepUOINIECKH

Bonpoc Ne 8. B psiny xumuueckux snemMenToB Li — Be — B — C merannuueckue cBOHCTBa:
a) He U3MEHSIOTCS

b) ycunuparorcs

¢) ocnabeBaroT

d) u3MeHsI0TCA MepruoIUIECKH

Bonpoc Ne 9. ¥V kakoro snemenTa HanOolee BhIpakeHbl HeMeTaUInYecKue cBocTBa?
a) pocdop

b) azot

C) MBIIIBSIK

Bompoc Ne 10. Cpenu xumuyeckux smeMmenToB Li, Na, K, Cs naubosnee sipko cBOMCTBa MeTaia

BBIPA)KEHBI Y:
a) JINTUA
b) HaTpus
C) Kaius
d) uezus
Bonpoc Ne 11. Y kakoro snemenTa Hanbosee BhIpakeHbl HEeMETAITMYECKHE CBOCTBA?
a) KUCJI0pOo/
b) cepa
C) ceneH
d) Tenmyp

Bonpoc Ne 12. Kakoil u3 BBICIIMX OKCHAOB OTHOCHTCS K OKCHIY, 0Opa30BaHHOMY 3JIEMEHTOM

IATOW IpyNIbI?
a) RO3
b) R205
c) RO2
d)R20

Bompoc Ne 13. Kakoif U3 BBICIINX OKCHJIOB OTHOCHUTCS K OKCHAY, OOpa30BaHHOMY 3JIEMEHTOM
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YEeTBEPTOU rpymnmsl?
a) RO3
b) R205
¢) RO2
d) R20
e) R203

Bonpoc Ne 1. KoBanenTHas momnsipHasi CBsi3b 00pazyeTcs MEXy aTOMaMH:
a) HEMETAJJIOB C OAMHAKOBOM 3JIEKTPOOTPULIATENBHOCTHIO

0) METaJIJIOB M HEMETAJIJIOB

B) HEMETAJUIOB C Pa3HOM 3JEKTPOOTPULIATEIBHOCTHIO

T') METAJIJIOB

Bonpoc Ne 2. Haubonee 371eKTpoOTpUIIATENTEHBIM SJIEMEHTOM SIBIISIETCS:
a) XJ0p

0) KUCIOpO.I

B) dop

T') BOJIOPO/T

Bompoc Ne 3. MoHHY10 XUMHUYECKYIO CBSI3b UMEIOT BCE BEILIECTBA B PsIIy
a) KUCJIOTHI, IEJ0YH, COJIN

0) OKCUABI METAJIOB, OKCU/IbI HEMETAJUIOB, IIPOCTHIE BEIIECTBA I'a3bl

B) COJIM, OKCUJbl HEMETAJUIOB, KUCIIOTHI

T') COJIH, IIEJI0YH, OKCH/IBI METAJIIOB

Bompoc Ne 4. TIpu o6pa3oBaHuy HOHHOM CBSI3U aTOMBI METAJLIOB

a) OT/AIOT AJIEKTPOHBI U MPEBPAIIAIOTCS B OTPULIATEIbHBIE HOHBI

0) OTIAIOT AJIEKTPOHBI M MPEBPAIIAIOTCS B MOJIOKUTEIHHBIEC HOHBI

B) IPUHUMAIOT AJIEKTPOHBI U MPEBPALIAIOTCS B MOJIOKUTEIbHBIEC HOHBI
') IPUHUMAIOT 3JIEKTPOHBI U PEBPAIIAIOTCS B OTPULIATEIBHBIE HOHBI
Bompoc Ne 5. Ykaxute HENpaBUIBHOE YTBEPKICHHE

a) BonoponHas cBs3b NPUCYTCTBYET B MOJIEKYJIaX OEJIKOB

0) BogopoHas cBsi3b ObIBa€T MEKMOJIEKYJISIPHONU U BHYTPUMOJIEKYJISIPHOM
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B) Bonopoanast cBsi3p npouHas

r) Bogoponnas cBsizb 0Opa3yercs Mexay aTOMOM BOJOPOJia M CUIIBHO AJIEKTPOOTPULIATEIbHBIM

aTOMOM
Bomnpoc Ne 6. BemiecTBo ¢ KOBAJICHTHOW HEMOJISIPHOM CBS3bIO
a) HC1
0) H2
B) NaH
r) H20
Bormpoc Ne 7. Bribepure hopMyiry BemiecTBa ¢ ABOWHON XUMUIECKON CBS3BIO
a) S2
6) H2
B) N2
r) CI2
Bonpoc Ne 8. B Mmonekyisie Na2SO4 npucyTCTBYIOT XMMUYECKHUE CBSI3U
a) TOJBLKO HOHHAS
0) KOBaJIeHTHas MOJIApHAs ¥ HEMOJIIpHAs
B) HOHHASI U KOBAJICHTHAS TTOJIIPHAS
') MOHHAs M KOBAJICHTHAS HETIOJISIpHAS
Bompoc Ne 9. B coenunennn K2S xumuueckast cBsizb
a) KOBaJICHTHAsI MOJISIpHAs
0) KOBaJICHTHAsl HETOJIIpHAs
B) MeTaJUIMYeCKast
') MOHHAS
Bormpoc Ne 10. B Monekyse a3ota KOIMYECTBO OOIIUX IMEKTPOHHBIX Map
a) oJIHa
0) Tpu
B) YETHIpE
T) JIBE.
Bompoc Ne 11. Cootnecure:

Ha3BaHUEC BCUICCTBA: THII CBA3U:
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1) xnmopuz kanus a) NOHHAs

2) KACIOPOJT 0) KOBaJICHTHAs! HETIOJIIPHAS
3) Mmaruuit B) METaJUIMYeCcKast
4) xnopun xenesa (11I) I') KOBaJICHTHAas IOJIIpHast

5) okcun docdopa

Bompoc Ne 12. Cootnecure:

HasBanwue BemecTBa: THUII CBSI3U:

1) xsmopoBoI0poa a) MIOHHAsI

2) Menb 0) KOBaJICHTHAs HETOJIIpHAs
3) cepa KpucTaTH4ecKas B) METAJUTHYECKAs

4) ¢Topun HaTpUS ') KOBAJICHTHAS TOJIIpHAs

5) okcun yraepoaa (1)

Tecr 1. (1-BapuanT)

Bompoc Ne 1. O6mmast popmyna ankaHoOB:

a) CnH2n + 2

b) CnH2n

¢) CnH2n -2

d) CnH2n -6

Bompoc Ne 2. TIpu HOpMaJIbHBIX YCIOBUSIX MPOIAH MpeaCcTaBiseT co0oil:
a) ras;

b JKHIKOCTB;

C) TBEPJIO€ BEUIECTBO

Bompoc Ne 3. C yBennueHHEM OTHOCUTENIBHOW MOJIEKYJSIPHOM MacChl TeMIeparypa KHAIICHHs

HAJIKaHOB:
a) YBEIIMUNBACTCS
b) yMeHbIaeTcs
C) HE U3MEHSETCS
d) u3MeHseTcs nepuoANYECKU

Bompoc Ne 4. JTnst ankanoB HanOoJiee XapaKTEPHbI peaKIUU:
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a) MPUCOEANHEHUS

b) paauKaIEHOTO 3aMEIIeHUS

C) MOJIMMEPHU3aALUU

Bompoc Ne 5. C kakuMu U3 NEpEYUCIIEHHBIX BEUIECTB IIPU COOTBETCTBYIOLIUX YCIOBUAX
pearupyer 3TaH: 1) Bogopon, 2) Kuciopog, 3) xjiop, 4) a3ot, 5) consiHas kuciaora?
a)l,2,3

b)2,3,5

c)2,4

d)2,3

Bormpoc Ne 6. O6mas hopmyiia aTkeHOB:

a) CnH2n + 2

b) CnH2n

¢) CnH2n -2

d) CnH2n -6

Bomnpoc Ne 7. Peakuust npucoequHEHUsT BOJOPOAA HA3BIBACTC:
a) TUAPUPOBAHUEM

b) rugporasoreHupoBaHEM

C) rugpataiuei

d) nerunpupoBanuem

Bonpoc Ne 8. B peakuun 6pomMupoBaHus nporeHa oopasyercs:
a 1,3-mubpomnponan

b) 1-6pomrmporman

¢) 2-6pomripornan

d) 1,2-nubpomnponan

Bompoc Ne 9. I'ekceH OT rekcaHa MOXKHO OTJIIMYHTH C TIOMOILBIO:
a) OpOMHOI BOJIbI

b) pacTBopa 6poMoBoIOpOIA

C) UHAMKATOpa

d) BogHOTO pacTBOpa CEpHOM KHCIOTHI

Bompoc Ne 10. ITpucoennHenne Boibl K aJIKEHAM Ha3bIBA€TCsl PEAKIIMEH:
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a) TUIPUPOBAHMS

b) ruaporaoreHuPOBaAHHS

C) TuapaTauu

d) neruaparanumn

Bompoc Ne 11. KauecTBeHHbIE peaKIIMM HA aJIKEHBbI:
a) TUAPUPOBAHUE

b) okuciIeHne pacTBOPOM IepMaHraHaTa Kajius

C) TUApaTaIus

d) ruapoTarus

Bonpoc Ne 12. Kakas o6mas ¢opMyia COOTBETCTBYET TOMOJIOTUYECKOMY PSATY apOMaTHUYECKHX

YTJIEBOIOPOAOB
a) CnH2n
b) CnH2n+2
¢) CnH2n-2
d) CnH2n-6
Bompoc Ne 13. beH30i1 mpyu KOMHAaTHON TeMIEpaType SBISETCA:
a) becuBeTHON KUIKOCTHIO
b) TBepabIM BEMIECTBOM
¢) ['azom
d) [Tna3mori
Bonpoc Ne 14. PactBopsiercst 1 OeH3071 B BOIE:
a) Jla
b) YacTtuaHo
c) Her
d) [Ipu oxnaxaeHUN
Bomnpoc Ne 15. YraeBomopoiy ciaeayromero cocrtaBa: COOTBETCTBYET Ha3BaAHUE:
a) OTunbeH301
b) Tomyon
¢) Merunbenzon

d) Bununnbenzon
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Bompoc Ne 16. CtpykrypHyto dhopmyiy OeH3051a IPE IO

a) U. I'mayGep

b) @. Kekyie

¢) M. ®apaneit

d) 3. Muuepnux

Bompoc Ne 17. lononuute gpasy «I 1aBHBIM KOMIOHEHTOM MPUPOJIHOTO Ta3a SBISETCS ...»
a) 9TaH

b) meTan

c¢) Oyran

d) 6enzon

Bormpoc Ne 18. lomonaute dpazy «[lomyTHbIN ra3 oTimdaeTcs OT IPUPOJTHOTO TEM, UTO ...»
a) HE OTJIMYACTCS

b) COCTOUT M3 OJTUHAKOBBIX COSIMHECHHIA, HO B Pa3HBIX 00BEMHBIX COOTHOIICHUSIX

C) COZIEPKUT OOJIBIIOE KOJINIECTBO PA3HBIX YTIEBOAOPOIOB

d) He conepKUT MeTaHa.

Bormpoc Ne 19. lononuute dpaszy «Hedts — 3710 ...»

a) YHCTOE CII0KHOE BEIIECTBO, COCTOALIECE U3 yIiIepoa U BOJOpOaa

b) cMech BelecTB, NMpecTaBIsonas co00i pacTBOp ra3000pa3HbIX U TBEPJIBIX YIIIEBOIOPOIOB

C) npupoaHasas MacCJIdHUCTasA roprodas XKUAKOCTb CO CHCI_II/I(I)I/I‘{CCKI/IM 3alaxoM, COoCTosAlas B

OCHOBHOM M3 CJIOKHOH CMECH YIJIEBOJOPO/IOB
d) cMech HEOpraHUYECKUX COCTUHEHHIA.
Bonpoc Ne 20. lononuute dpazy «M3 HedTH momydaror. .. »
a) OeH3uH
b) kepocun
¢) OCH3UH, KEPOCHH, JIUTPOUH
d) murpouH, KepocHH, OEH3MH, ra30MjIb, Ma3yT U IPOIYKTHI UX MEPEpadOTKH
€) BCE OTBETHI HETIPABIIIbHBIC.

Bompoc Ne 21. [lomomuute ¢pasy «lIpomecc pacmaga MOJIEKYJ CIOXKHBIX YTJIEBOJIOPOIOB 0

boinee IMPOCTBIX IMOJ HeﬁCTBHeM BBICOKOI TEMIICPATYPbI U KaTAJIM3aTOPA HA3BIBACTCA. . .»

a) KPEKUHTOM
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b) TepMUYECKHM KPEKUHTOM

C) peKTU(UKAIMOHHON TIEPETOHKON

d) kaTanUTHUYECKUM KPEKUHTOM.

Bonpoc Ne 22. Jlononaute dpazy «Hedts sBsercs ...

a) OKOJIOTUYCCKU BPCAHBIM BCUICCTBOM, T.K. OTPULATCIBHO BJIUACT HA pAaCTCHHUA U KUBOTHBLIX,

OTpaBJidgA UX 3a CUHET HAJINYUA B HeH BPCIHBIX BCHICCTB
b) sxonoruuecku 0e3BpeTHBIM BEIIECTBOM

C) OKOJIOTMYCCKHU IIOJIC3HBIM BCHICCTBOM, T.K. COACPKUT BCHICCTBA HGO6X0,HI/IMBI€ JJIs

KU3HEAESITEIbHOCTH OOJIBIIMHCTBA OPraHU3MOB
d) mosie3HpIM U BpEAHBIM BEIIECTBOM B 3aBUCHMOCTH OT YCJIOBHH.
Bompoc Ne 23. B coctaB MosieKyJibl CIUpTa BXOIUT (PYHKIIMOHAJIbHAS Ipyma
a) — CHO;
6) — COOH;
B) - NH2;
r) - OH.
Bonpoc Ne 24. YGepute «iniIHee) BELIECTBO
a) C3H70H;
b) C2H50H;
¢) CH3COH;
d) CH30OH.
Bompoc Ne 25. C yBennyeHrEM OTHOCUTENBHON MOJIEKYJIIPHOM Macchl paCTBOPUMOCTD CITUPTOB
a) YXy/AIIaeTcs;
b) He M3MeHseT S,
C) YIy4IlIaeTcs;
d) u3mensercs.
Bonpoc Ne 26. Peaknus sTepudukanum — 3T0 peakiys B3auMoJICHCTBUS MEXTY:
a) COUPTOM U KHCIIOTOI;
b) ajabpAeTHAOM U KUCIOPOAOM;
C) IBYMs OJJMHAKOBBIMM CITUPTaMH;

d) ciupTOM M OCHOBAHHEM.
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Bompoc Ne 27. Otanon HE pearupyer ¢

a) BOJIOM;

b) ruapoxcunom menu (11);

¢) okcuaoMm menu (I);

d) kucnopoom.

Bompoc Ne 28. ITpu HarpeBanuu Boiie 140 oC B npucyrctBun H2SO4 u3 3Tanona nomyyaercs:
a) MeTaH;

b) 3TUIIEHTJIMKOJIb;

C) OTHJICH;

d) aneruneH.

Bormpoc Ne 29. Ciupth umerot hopmyiy:

a) R-OH

b) R-COOH

c) R-NH2

Bompoc Ne 30. CiupTtsl — 3T0:

a) IPOU3BOJIHBIE YIIIEBOJIOPOIOB, I'/I€ OJIMH WM HECKOJIBKO aTOMOB BOJIOPO/ia 3aMEILIEHbI Ha
TUIPOKCHIIBHBIE TPYIIIIBI

b) Npou3BOIHBIE YTIIEBOIOPOJIOB, 1€ OMH MJIM HECKOJIBKO aTOMOB BOJIOPO/1a 3aMEIlleHbl Ha
KapOOKCUJIbHBIE TPYTIITHI

C) MMPOU3BOIHBIE YTTIEBOJAOPOIOB, T/Ie OJIMH MIIK HECKOJILKO aTOMOB BOJIOPOa 3aMEIleHbI Ha
KapOOHUIIbHBIE TPYIIIHI

Bonpoc Ne 31. K MHOroaTOMHBIM CITUPTaM OTHOCUTCS:

a) TIUIEPUH

b) MeTHIIOBBIH

C) STHJIOBBII

Bompoc Ne 32. MertaHon npuMeHSIETCSI 1711 U3TOTOBJICHHUS:

a) TJIaCTMAaCChl

b) nekapcTs

C) XJIOMYaToOyMa>KHON TKaHH

Bompoc Ne 33. OTuneHrnukosnap UCHoab3yeTcs B KaueCTBe:
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a) antudpusa
b) mammHHOTO Maca

C) JIEKapCTBEHHOTO BEIIECTBA

Tect 2. (2-Bapuanr)

Bompoc Ne 1. I'nmunepun:

a) HE SITIOBUTHIN

b) cTaHOBUTCS STOBUTHIM IIPU BHICOKHX TEMIEpATypax KUMCHHUS
C) OYEHb SJTOBUTHIN

Bonpoc Ne 2. KauecTBeHHOH peakiueld Ha TIIULEPUH SIBISETCS B3aUMOJICUCTBUE C:
a) rugpokcugom meau (1)

b) rUAPOKCUIOM HATPUS

¢) KapOOHOBBIMU KHUCIIOTAMHU

Bompoc Ne 3. Copbut ncnosnb3yeTcsi B KaUeCTBe:

a) 3aMEHUTEIS caxapa

b) KpeMOB /7151 CMATUYCHUS KOKU

C) Macya JiIsl CMa3bIBaHUS TBUTATENS

Bompoc Ne 4. Ha ocHOBe HUTpOTTUIIEpUHA U3TOTABIUBAIOT:

a) TMHAMHUT

b) nmaBcan

C) pe3uHy

Bomnpoc Ne 5. O6pazoBanue «cepeOpsHOro 3epkajia» B PEaKIHH C aMMHAYHBIM PacTBOPOM

okcuja cepedpa JOKa3bIBaeT, 4YTO B MOJICKYJIC BEILIECTBA COACPKHUTCS
a) KapOOKCHIIbHAs TpyTa
b) nBoiiHas cBs3b Mexy atromamu C u O
C) anbJeruaHas rpymnmna
d) arom yriepoza B Sp2-ruOpUIHOM COCTOSTHUH
Bonpoc Ne 6. C nomo1ipi0 aMMHaqHOTO pacTBOpa OKcuaa cepedpa MOKHO pa3IMuUTh PaCTBOPHI
a) METaHoJIa ¥ 3TaHOJIa

b) sTaHONa M dTAaHAIIA
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C) MIMLIEPUHA U STUJICHIJIUKOJIS

Bompoc Ne 7. C runpoxcunom meau (1) pearupyror o6a BemiecTra

a) TTUIEPHUH U MpOoNaHalb

b) ameranbaerua u 3TaHo

C) ATaHOI U (PeHoI

d) dbenon u popmanbaerun

Bonpoc Ne 8. CoctaB kapOOHOBBIX KUCIIOT OTpaskaeT ooiast popmyiia
a) RCOOR

b) RCOH

c) ROH

d) RCOOH

Bonpoc Ne 9. @ynkiuonanbHast rpymmna KapOOHOBBIX KHCIOT COCTOUT U3...
a) KapOOHUJILHOW U aMUHOTPYIIIIbI

b) THAPOKCUIIEHOW U AMUHOTPYTIITBI

C) KapOOHMIILHOHM M THJIPOKCHIIBHOM TPYTIITBI

d) KapOOHMIIBHOM U HUTPOTPYTIIIEI

Bonpoc Ne 10. B xone peakiun stepudukaiy KapOOHOBbIE KUCIOTHl pearupyoT
a) C MeTaJlJIaMu

b) ¢ ocHOBaHUAMH

C) CO cIUpTamMu

d) ¢ kucioramu

Bonpoc Ne 11. I'ne B npupoge MOKHO BCTPETUTh METAHOBYIO KUCIIOTY?
a) B KOPHSIX BaJIepHaHbI

b) B mporopkiem macie

C) B MypaBbsiX, B KpalBe

d) B monoxe

Bompoc Ne 12. Hazosute kap6onoByto kucinory C3H7COOH

a) KarpoHoBast

b) ykcycHas

C) IpOMUOHOBAs
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d) macnsinas

Bompoc Ne 13. ArperatHoe cOCTOSIHUE YKCYCHOM KUCIIOTBI:
a) ras

b) JKHIKOCTB

C) TBEpJI0€ BELIECTBO

Bonpoc Ne 14. C xakuMu M3 NEpPEUMCICHHBIX BEIIECTB BCTYMAIOT B pPEaKIUH KapOOHOBBIE

KHCJIOTHI:
a) CO CHUPTaMH B IPUCYTCTBUH KHCIOTHOTO KaTaJlM3aTopa;
b) MeTaIM4ecKUM HaTpHeM
C) THJIPOKCHUIOM HaTpuUs
d) merannuueckum cepedpom
a)a,
b)a, 6
c)a,0,B
dr
Bonpoc Ne 15. Peakuusi, oOpaTHasi peakiiuu 3TepupuKaim, Ha3bIBaeTCs peaKkiuen
a) HeUTpamu3aun
b) nerunparanun
C) TUIPUPOBAHUS
d) runponusa
Bonpoc Ne 16. )Kupsl — 3T0 cl10>KHBIE 3(HUPHI
a) 9TaHOJIA ¥ BBICIIUX KapOOHOBBIX KHCIIOT
b) STUICHIVINKOJIS U BBICIIUX KAPOOHOBBIX KUCIIOT
C) MIMIIEPUHA U BBICIIUX KapOOHOBBIX KHCIIOT
d) rmuneprHa U HU3MKUX KapOOHOBBIX KUCIIOT
Bonpoc Ne 17. BzaumopaencTBue xKUpoB ¢ paCTBOPaAMU ILET0YEH — 3TO Peakius
a) arepuduKanun
b) okucieHust
C) OMBUICHHS

d) npucoenuHeHUS
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Bompoc Ne 18. Mo — 3T0

a) CMeCh CTEapUHOBOM U NAJIbMUTUHOBOW KHCIIOT

b) HaTpueBbIe U KaTMEBBIE COIM CTEAPHHOBOW U MaJIbMUTUHOBOM KHCIIOT
C) HaTPUEBBIE U KAIMEBBIE COJIU OJIEMHOBOM KUCIIOTHI

d) HaTpHueBbIe U KaTHEBbIE COJIM YKCYCHOM KHCIOTHI

Bompoc Ne 19. Kakoii TpexaTOMHBIH CIIUPT BXOJUT B COCTaB KUPOB?

a) 'munepun

b) DTUNEHTINKOIb

c¢) CopOur

Bormpoc Ne 20. Bei6epute npaBriibHOE yTBEPIKICHUE:

1) cnoxubie 3(pUPHI — ATO MPOU3BOAHBIC KapOOHOBBIX KHCIIOT, B KOTOPBIX aTOM BOJOPOJIa

3aMelleH Ha YTIeBOJIOPOAHBIN paauKa,

2) peakuus TOJXYYEHHs CIOXKHBIX 3(UPOB M3 KapOOHOBBIX KHCIOT U CIUPTOB HAa3bIBAETCS

peaKkuuen HeMTpaJIn3aluu.
a) ToJbKoO 1
b) Tonbko 2
¢) o0a mpaBUIIbHBIC
d) HeT MpaBUILHOTO OTBETA

Bompoc Ne 21. Cpenu npecTaBiIeHHBIX HIDKE XapaKTEPUCTHK BBIOEPUTE Ty, KOTOPasi OTHOCUTCS

K CJIOKHBIM 3(HUpaM ¢ HEOOJIBIIONH MOJICKYJIIPHON MacCO:
a) TSDKEJIee BOJIBI
b) umeroT 3amaxu GppyKkTOB
C) XOPOIIIO PaCTBOPUMBI B BOJIE
Bormpoc Ne 22. Ha3panue mpoiiecca moiaydeHus CI0KHBIX Y(PUpPOB:
a) TUIPOTEHU3AIIHS
b) apomaru3zanus
C) TuapaTaus
d) srepudukanus
Bompoc Ne 23. [Tponecc npeBpaleHus KUAKUX KUPOB B TBEPBIE:

a) TMIpUPOBaHHE
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b) rugponus

C) ruApaTaus

d) ranorenupoBanue

Bormpoc Ne 24, Vkaxute oT 4ero 3aBUCUT (HOPMUPOBAHKE KUPOB B PALIMOHE YeIOBEKa?
a) XapakTepa Tpy0BOH IeATEIbHOCTH

b) pexxuma nmuTaHusA

C) aCCOPTUMEHTA MPOAYKTOB

Bompoc Ne 25. @yHKMOHaNBHOM TPYNIION aMUHOB SIBIISETCS

a) — COOH
b) - OH

c) - NH2
d) - COH

Bompoc Ne 26. [TpuBenute B cOOTBETCTBHE (POPMYITy aMUHA U €O Ha3BaHUE

OOPMVIIA HA3BAHUE

a) C2HSNHCH3 1) sTunamun

b) CH3NH(C2H5)2 2) IpONWIATUIIAMUH
c) C2H5NH2 3) METUIITUIIAMHUH
d) COHSNH2 4) aHWINH

5) METUIAUATUIIAMUH
Bompoc Ne 27. AMuHBI SBISAIOTCS OpraHUYECKUM
a) KUCJIOTaMH
b) ocHOBaHUAMH
C) COJISIMH
d) amdoTepHBIMU COCTUHEHUSIMHU
Bomnpoc Ne 28. @yHKIMOHAIBHBIMY T'PYIIIAMU AMUHOKHUCIIOT SIBIISIOTCSA:
a) — COOH u — NH2
b) - OH
c)— COH
Bompoc Ne 29. AMUHOKHCIIOTBI IPOSIBISIIOT CBOMCTBA

a) KUCJIOTHBIE
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b) ocHOBHBIE

¢) amdoTepHbIe

Bompoc Ne 30. [Ipu B3aumMo1eicTBIM aMUHOKHUCIIOT MEXKy cO00M HE 00pa3yroTcs
a) IUIETTH]IbI

b) TpumenTuab!

C) CII0’KHBIE F(UPBI

d) monunenTu bl

Bompoc Ne 31. Jlns nmonmydeHus aMUHOKHUCIIOT HENb3s UCTIOIb30BaTh PEAKIIUU:
a) TUIPOJIN3a OEITKOB

b) B3auMOIeHCTBHS TajJ0reHOMPOU3BOIHBIX KAPOOHOBBIX KHCIOT C aMMUAKOM
¢) OMOTEXHOJIOTUYECKHI METOT

d) B3auMoeiicTBE KapOOHOBBIX KUCIOT C aMMHAKOM

Bomnpoc Ne 32. AMMHOKHUCIIOTBI HE HCTIOIB3YIOTCS

a) B MEJUITUHE

b) a1t MPOM3BOCTBA KpacuTeNnen

C) WISl CUHTE3a OCIIKOB

d) B cembCKOM XO3SCTBE.

Bonpoc Ne 33. Ckosibko cofepkuTcst anb(ha-aMUHOKHUCIOT B YEJIOBEUECKOM OpraHU3MeE:
a) IBa/IIaTh

b) TpuauaTh

C) COPOK TISITh

d) He comepKuUT
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3. YcioBus peanu3anum o0ueodpa3oBareibHONH Y4eOHOM TMCUMIUIHHBI XUMUSA

OcBoeHue mporpaMMbl  y4eOHON  JUCHUIUIMHBI ~XHUMHS — TpEArnojaraet HaJIWudue B
npodecCHOHaIbHON 00pa30BaTEFHON OpPraHHM3alluU, PEATH3YIONIe 00pa30BaTEIbHYIO IMPOrpaMMy
cpeanero obmero obpaszoBanust B mpenenax ocBoeHuss OIIOIT CIIO na 6a3e ocHOBHOro 0OIIEro
oOpa3oBaHusl, y4eOHOTO KaOMHETa, B KOTOPOM MMEETCSI BOZMOXKHOCTh K 00€CIIEYUTh CBOOOIHBIN JOCTYII

B MIHTepHEeT BO BpeMs yueOHOI0 3aHATHS U B IEPHUO/ BHEYUEOHOM EATEIIbHOCTH 00YyYaroIUXCsl.

3.1. TpeOoBaHusi K MUHMMAJIBHOMY MaTEePHAJIbHO-TEXHMYECKOMY 00ecIeqyeHH 0.

OcBoeHue mporpaMMbl  y4eOHON  JUCHUIUIMHBI ~XHUMHS  TPEArnojaraet HaJIdudue B
npodeccuoHanbHOW 00pa30BaTeIbHONM OpraHU3allMM, peanu3yoleld 00pa30BaTeIbHYI0 MpOrpaMmy
cpeanero obmero obpaszoBanust B mpenenax ocBoeHuss OINOIT CIIO na 6a3e OCcHOBHOTO 0OIIEro
oOpa3oBaHus, KaOMHETa XMMHUHU C JIaboparopueil u JabOpaHTCKONW KOMHATOW, B KOTOPOM HMEETCS
BO3MOXKHOCTbh 00€CIednTh CBOOOAHBIN ocTyn B MHTEpHET BO BpeMsl y4eOHOrO 3aHATUS M B MEPUOJ]
BHEyueOHOU JesTenbHOCTH oOOydaromuxcs. [lomermienne KkaOuWHETa JIOMDKHO — yAOBJIETBOPSTH
TpeboBanusM CaHMTapHO-3MHAEMHUOTIOrHYeckuX npaBui U HopmatuBoB (CanlluH 2.4.2 Ne 178 -02) u
OBITh OCHAIIICHO THIIOBBIM OOOPYJOBAaHMEM, YKa3aHHBIM B HACTOAIIMX TPEeOOBaHUSIX, B TOM YHCIIE
CIeIUATN3UPOBAHHON yueOHOW MeOenbl0 M CpeACTBaMU OOYYEHUS, JOCTATOYHBIMU JISl BBITIOJTHEHUS
TpeOOBaHMIl K YPOBHIO MOATOTOBKH 00YYaIOIIHXCS.

Kabuner xumun

[Tapta yuyenuueckas co ckambedl (3-mectHast) — 14 mrT., nMpenogaBaTeslbcKoe MecTo - 1 miT.,
Jocka ydeOHast - 1 1IT., IepCOHANbHBIM KOMMbIOTEP - 1 IIT., MHOTOQYHKIMOHAILHOE YCTPOUCTBO - 1
HIT., MYyJbTUMEIUNHBIA mpoekTop - 1 mT., Yy4eOHO-HAINSIIHBIE METOJUYECKHEe MOoCcoOus,
COOTBETCTBYIOIIlEE MPOTrpaMMHOE oOOecredeHne, HarisiHele mnocobus, npodbupka IIX-14 - 50 mT.,
mTatuB as npooupok 10 rHe3x (monudT.) - 4 MmT., TOCKa JUIsl CYIIKA XUMHUYECKOW Tocyabl - 1 mmiT.,
KOMIUIEKT CPEJICTB JUIsl HHAUBUAYATbHON 3alUTHI - 1 KOMIUL., JIOKKA JUIsl CKUTAHUS BEIECTB - 1 miT.,
CIIUPTOBKA JIEMOHCTparoHHast - 1 mr., OymaxHabsie ¢uiabTpbl 12,5 cm (100 mrT.) - 1 KOMIII., BeChl
aJeKTpoHHBIE JabopaTopHblie (TouHocTh 0,01 1) - 1 mT., Habop GaHOK 15 MIT A7 TBEPABIX BEIIECTB - 3
KOMIUL, Habop ckiISHOK 30 MJI A pacTBOPOB PEAKTUBOB - 5 KOMIUL, cTakaH xuMmudyeckui 100 mi co
mkanoi I1I1 - 1 mT., mmaTenb-nmoxedka - 3 mrT., mratuB 11 npodupok 10 rae3x (monawdT.) - 4 mr.,
Oanka moj peakTuBbl 500 M monudTHIICHOBas - 10 mT., 6anka mox peakTuBbl S00 MJI U3 TEMHOTO
cTekna ¢ mpooOkoit - 30 mT., Boponka B-75 III1 - 2 mir., koMIiekT MepHbIX koid (12 mrT.) - 1 xommi.,
KOMIUIEKT munerok (9 mr.) - 1 KOMIUI., KOMIUIEKT CTaKaHOB IUIACTHMKOBBIX (15 mr.) - 1 xommi.,
KOMITJIEKT CTAaKaHYUKOB JIJIs B3BeIMBaHUS (OOKC) - 1 KOMILI., HAOOP CKISTHOK U1 pacTBOPOB 250 MII. -
1 xomrur., mect Ne 2 - 3 mT., ctynka dapdoposas Ne 2 - 3 mt., Habop Ne 16 BC «Metamibl, okcuasdy - 1

mt., Habop Ne 17 C «Hurpate»y (Mainsiif) - 1 wr., Habop Ne 4 OC «Oxcuabi» - 1 mr., Habop Ne 6 OC
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«llenounbie U MENTOYHO3EMENbHBIE MeTauib - 1 mT., Habop Ne 10 OC «Cynwsdarel. Cynb(ursl.
Cynbhune» - 1 mr. Tabnaumna "Ilepuonnueckas cuctema xuMm. snementoB J[.M.Menneneea" - 1 mir.,
tabauua "[IpaBuna TexHUKH O€30maCHOCTU HpU paboTe B XMMUYecKoM kaOuHere" - 1 mT., Tabnuua
"OcHOBBl XUMHU4YECKMX 3HaHWH. [IpaBmna mpoBemeHust nmabopartopHeix pabor”" - 1 mir., Tabmuna
"DNeKTPOXUMHUUECKUN Psii HanpsKeHU MeTaiioB" - 1 mT., Oymara MHIUKAaTOpHAs YHUBepcajibHas - 1
KOMILI.

YuranbHbld 327 (CHENHMAJIM3MPOBAHHBIN Ka0HWHeT), 000pPYAOBAHHBI KOMIBIOTEPAMH C
BBIX0J10M B ceTh HTepHeT

Cron - 20 mT., cTyn - 20 mT., paboyee MECTO COTPYAHHUKA - 2 IIT., IEPCOHATBHBIN KOMITBIOTED C
BBIXOJIOM B MHTEPHET U OOECleYeHHEeM J0CTyla B AJIEKTPOHHYIO HMH(OPMAlMOHHO-00Pa30BaTEIbHYIO
cpeny akajeMuu — 17 mT., MHOTOQYHKIMOHATIbHOE YCTPOUCTBO — 2 WIT.

bubaunoreka

Crou - 20 wrt., cTya - 20 wT., paboyee MECTO COTPYIHUKA - 2 IIT., CTEJUIaX — 25 WIT., CTEJUIaX C
MOCaJOYHBIM MOAyJeM — 1 mT., mKad KaTalnoxHbIA — 1IIT., IepCOHANBHBIN KOMIIBIOTEp C BBIXOJIOM B
UHTEpHET U oOOeCleYeHHeM JOCTyla B OJJIEKTPOHHYIO HH(POPMAIMOHHO-00pa30BaTEIbHYIO CpPEIy

akageMuu — 17 mT., MHOro(yHKIIMOHATIBHOE YCTPOMCTBO — 2 IIT.

3.2. UnopmannonHoe odecriedeHre peaan3anun mNporpamMmmbl

Jis peanuzanuu mporpaMmbl OMOIMOTEYHBIH (QOHA 00pa30BaTENbHONW OpPraHU3aAlUN HMEET
NIeYaTHBIE W JJIEKTPOHHBIE 00pa3zoBaTeibHbIE W HWH(OPMAIIMOHHBIE PECYpCHI, BHIOMpAacTCs HE MEHee
OJTHOTO W3JaHUs W3 MEPEYHCICHHBIX HIDKE NEYaTHBIX M3AAHUM M AJIEKTPOHHBIX M3JaHUHA B KayecTBE

OCHOBHOI'O, ITPU 3TOM CIIMCOK, MOKCT OBITh JOIIOJIHCH HOBBIMH HU3JaHHUAMMU.

OcHoBHas JIUTEpaTypa:

Jnst cTyneHToB:

labpuensu O.C. Xumus : y4eOHUK AN CTyZ. yupexnaeHuit cpen. mpod. obpazosanus / O.C.
I'a6puensn, U.I'. OctpoymoB.- 6-¢ u3a., crep.- M.: Akagemus, 2017.-272 c.

Jls1 mpenogaBareeii:

1. I'munka, H.JI. O6mas xumus. : yueobnoe nocodue / I'nunka H.JI. — Mocksa : KnoPyc,

2019. — 748 c¢. — (CIIO). https://www.book.ru/view4/932114/1
2. Apremenko A.W. Opranuueckas xumus : yaueOuuk / A.M. Apremenko. — MockBa : KnoPyec,

2018. — 528 ¢. — s CIIO. https://www.book.ru/book/924050/view2/1
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3.3 IlepeyeHb MH(OPMAIMOHHBIX TEXHOJIOTI U

B pamkax u3ydeHUs TUCIUTUTHHBI UCTIOIB3YIOTCS CISAYIOMNE HHPOPMAITHOHHBIC TEXHOJIOTHH:

- 3JICKTPOHHBIC 00pa30BaTeNLHBIC PECYPCHI, B KOTOPBIE BXOJAT JICKTPOHHAsI 00pa3oBaTeIbHas
cpena AxagemMun (pacrooKeHHAs 10 IEKTPOHHOMY aJpecy
http://185.18.111.102/moodle/course/index.php?categoryid=54), 2IeKTPOHHO-OUOIMOTEYHASI CUCTEMA
«Znanium.comy (pacrnoJyioKeHHas 10 JIEKTPOHHOMY aapecy http://znanium.com/catalog), 3JIEKTPOHHO-
oubnmoTeunas cuctema «Ibooks.ru» (pacmosokeHHas 1Mo AIEKTPOHHOMY ajpecy https://ibooks. ru/home.

php?routine=bookshelf);

- NPE3CHTAIlMOHHbIE MaTepHajbl, pa3pabdOTaHHbIE B MENAX BU3yaTU3alMU Y4eOHOTO
MaTepuana U TOBBIIIEHUS HAMJISJHOCTH OOy4YeHHUs, B COOTBETCTBHUHM C KAJICHJAPHO TEMaTHYECKUM
IIJIAHOM I10 JUCLUIUIMHE,

- B paMKaXx M3Y4Y€HHUs TUCIUILIMHBI HCTIOIb3YyeTcs makeT nporpamm Libre Office

34 YcaoBus peasu3zanuu nporpamMmel AJisi 00y4ar0IMXCcsl HHBAJIUI0B U JIHIL €
OrPAHUYEeHHBIMU BO3MOKHOCTSAMH 310POBbS

Cogepxanuie cpeaHero mnpodeccHOHAIBHOTO 00pa3oBaHWsl ¥ YCJIOBUS OpraHU3aIluu
00ydyeHHs1 O0O0yYaromUXCsi € OCOOBIMH O0OpPa30BATEIBHBIMH TOTPEOHOCTSIMH  OTPEIEIISIOTCS
aJJanTUPOBAHHOW 00pa30BaTEIIbHON MTPOTrPaMMOii.

OOyuenue 1o 0O6pa3oBaTENbHBIM MIPOrpaMMaM CPETHEro MPOopECCHOHATIBLHOIO 00pa30BaHUs
o0yyaromuxcs C OrpaHMYEHHBIMH BO3MOXHOCTSIMH 3I0POBbS Ha (DaKyJIbTeTe CpEIHEro
npodeccuoHanbHOr0  00pa3oBaHMsI aKaJeMUH OCYLIECTBISIETCS C Y4YeTOM OcoOeHHocTel
NCUXO(U3UYECKOTO PA3BUTUSA, WHAWBHUIYATbHBIX BO3MOXKHOCTEH M COCTOSIHUS 3J0pPOBBSI TaKHX
00ydaromuxcs.

CrienianbHbIe YCIOBHUS BOCIUTAHUS M Pa3BUTHS TAKUX 00yYaromUXcs, BKIIOYAIOT B ce0s:

- HCIIOJIb30BaHHE CIEUUATbHBIX O0pa30BaTEIbHBIX MPOrpaMM U METOAO0B OOy4YeHHS U
BOCTIMTAHUS,

- HWCHOJB30BAHWE CHEIHATBHBIX YYEOHHKOB, YYEOHBIX TOCOOMH ¥ JAMJAKTHYECKUX
MaTepUasoB M0 AUCHUIUIMHAM CHEIHATbHOCTH,

- OCHAIICHWE 3[aHUS CHCTEMaMU IPOTHUBOIIOKAPHOW CHTHATU3AI[MM ¥ OIOBEIICHHUS C
OyOJIMPYIONIMMH ~ CBETOBBIMH  YCTPOWMCTBaMH, HWH(POPMAIMOHHBIMA TabJI0 C  TaKTHIbHOU
(mpocTpaHCcTBEHHO-peIbe(hHON) HHPOpMAITHEH | JIp.

- CIEUUATBHBIX TEXHUYECKMX CPEACTB OOyUYeHHUS KOJUIGKTMBHOTO WM WHJIWBHUIYalLHOTO
MOJIb30BAHMUS, HAIPHUMEP, UCIIOIH30BAHNE MYJIBTUMEIUNHBIX CPEJICTB, HAJTMUUE OPTTEXHUKH, CIIaiI-

MIPOEKTOPOB, JIEKTPOHHOM JIOCKU C TEXHOJIOTHEH JJa3epHOro CKaHUPOBAHMUS,
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- obecrmeueHne BO3MOKHOCTHU JUCTAaHIIMOHHOTI'O O6yLIeHI/I${ (SJ'ICKTpOHHBIe YMK JJIA

JUCTAaHIIMOHHOTO O0Y4YeHHUs], Y4eOHUKH Ha 3JIEKTPOHHBIX HOCUTENSAX U JIp.)

- MpPEJOCTaBJIEHUE YCIYyTI acCHUCTEHTa (IOMOILIHHUKA), OKa3bIBAIOLIET0 O0YyYarolUMCs
HEOOXOIMMYIO TEXHUYECKYIO TIOMOIIIb,

- HaJIWYME KOMIIBIOTEPHOW TEXHMKM M CIELUUAIBHOIO IPOrpaMMHOI0 oOecreueHus,
aJaNTHPOBAHHBIX Ul MHBaIUA0B U i ¢ OB3;

- o0ecredyeHre 0CTyna B 31aHUsI 00pa30BaTENbHBIX OpraHU3alUi U IpyTHue yciaoBus, 0e3

KOTOPBIX HEBO3MOKHO MJIHU 3aTPYAHCHO OCBOCHHC O6pa3OBaTeJ'IBHI)IX nmporpamMmm O6yLIaIOHII/IMI/ICSI C
OIrpaHUYCHHBIMH BO3MOKHOCTAMU 3JO0POBbBA.

- KOMIUIEKTOBaHHE OMOIMOTEK CIEIUATFHBIMU aIalITHBHO-TEXHUYECKIMH CPEICTBAMHU JIISI
uHBaKA0B U Jul ¢ OB3 (ToBopsAmMMHU KHUTaMHU Ha (rem-KapTrax U CHelHaIbHBIMH armapaTamMu
JUTSL UX BOCTIPOU3BEIICHNU ).

B mensx JOCTYNHOCTH TMONydeHHs CpeJHEero MNpoeCCHOHAIBHOIO  00pa3oBaHHA
oOywaromuMucs ¢ 0coObIMH  OOpa3oBaTelnbHBIMH  MOTpeOHOCTSIMU  akagemuerd HWMCUT
obecrieunBaeTcs:

1) i o0yyaromuxcs ¢ OrpaHUUEHHBIMU BO3MOXKHOCTSIMU 3710POBBS 110 3PEHUIO:

- amanTanmus OQUIMATBHOTO caiTa akaJeMHd B CeTH VHTEpHET C y4eToM OcCOOBIX
noTpeOHOCTEH MHBAIUIOB 10 3PEHHIO C MPHUBEICHUEM HX K CTaHIApTy JAOCTYHMHOCTH BEO-KOHTEHTa
1 BeO-CEPBUCOB;

- pa3MelleHue B JOCTYNHBIX s OOydYarOUIMXCs, SBJSIIOIUMXCA — CIENBIMH WM
Ca0OBUASIIMMHU, MECTaX M B aJanTHpPOBaHHOW Qopme (C ydyeToM HX OCOOBIX MOTpeOHOCTEN)
CHpaBOYHOW WMH(OpPMALMK O PACIUCAHUM JICKIUH, Yy4eOHBIX 3aHATHH (IODKHA OBITH BBIIIOJHEHA
KPYITHBIM (BBICOTa MPONHCHBIX OyKB HE MeHee 7,5 cM) penbeHO-KOHTPACTHBIM IIpH(TOM (Ha
oeom win xkéntoM GoHe) U poayosupoBana mpudTom bpaitns);

- obecrieyeHue BBIMYCKAa aJbTEPHATUBHBIX (POPMATOB MEUAaTHBIX MaTepHUajioB (KpPYMHBIH
mWpUQPT WK ayauodaiiie);

- obecriedyeHue 1ocTyna o0y4yaroIerocs, ApJsIoLIerocs ClenbiM U UCIOIb3YOLIEro codaKy -
MOBOJBIPS, K 37aHNI0 00pa30BaTEIbHONW OPraHM3aIlUH, PACIIONATAIONIETO MECTOM ISl pa3MEIICHUS
C00aKU-TIOBOJIBIPS B 4aChl 00YUYEHUSI CAaMOTO 00yJaroIIerocs;

2) Ui 00y4aromuXcs ¢ OTPaHNYEHHBIMU BO3MOKHOCTSIMH 37I0POBBSI 110 CITYXY:

- ny0nupoBaHue 3BYKOBOM CIHpPAaBOYHOW HHGPOpMAMU O PACHHCAHUM Y4YeOHBIX 3aHATHH
BU3yaJIbHOH (YCTaHOBKa MOHMTOPOB C BO3MOXKHOCTBIO TPAHCIALUU CYOTHTPOB (MOHHUTOPBI, MX
pasMepsbl U KOJIMYECTBO HEOOXOIUMO OIPENENIATh C yUeTOM Pa3MepOB MOMELICHNU);

- obOecrieucHue HaUIC)KAIIUMHU 3BYKOBBIMU CPCACTBAMU BOCIIPONU3BCACHUA I/IH(I)OpMaI_II/II/I;
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3) ana  oOyyaroumxcs, HMEIOIMIMX HapyLIEeHUs ONOPHO-JIBUIATEIbHOrO  ammapara,
MaTepHAIbHO-TEXHUUECKUE YCIIOBHS JIOJDKHBI 00ecneunBaTh BO3MOXKHOCTb O€CHpensTCTBEHHOTO
JOCTyna oOydaroummxcss B ydeOHbIe IIOMELICHMs, TYyaJlleTHble U JpYrHe IOMEIIEHUsS
0o0pa3oBaTeNbHON OpraHM3allid, a TaKKe UX NpeOblBaHWE B YKAa3aHHBIX MOMELICHHUAX (HaTudue

MAaH/1yCOB, MOPYYHEN, PACHIMPEHHBIX ABEPHBIX IPOEMOB, TUPTOB U JPYTUX HPUCITIOCOOICHUI).
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4. XapakTepucTuka

OCHOBHBbBIX BHUI0B ACATECJIbHOCTH oﬁyqalomuxm

o0meo0pa3oBaTeIbHOM Y4eOHOM TUCHUILIHHE XUMHSA

Conepxanue
00yueHus

XapakTepuCcTHKA OCHOBHBIX BUJ0B YUeOHOI J1esITeJIbHOCTH CTYI€HTOB
(Ha ypoBHe y4eOHbIX AelcCTBUI

Ba:xueiimue
XHUMHU4YEeCKHue
MOHATHSA

YMeHue naBarh ONpeAeNieHHe U ONepUpOBaTh CIEAYIOIMIUMU XMUMHYECKUMU
MOHATUSIMU:  BELIECTBO, XUMHUYECKUWA  DJIEMEHT, aToM, MOJEKya,
OTHOCHUTENIbHBIE aTOMHAasi W MOJIEKYJSpHAas Macchl, HOH, aJUIOTPOMus,
W30TOMBI, XUMHUYECKass CBs3b, AJIEKTPOOTPUIIATEIILHOCTh, BaJECHTHOCTD,
CTETMIeHb  OKHUCJICHHS, MOJb, MOJIIpHas Macca, MOJISIpHBIM  00BeM
raz000pa3HbIX BEIIECTB, BEIIECTBA MOJEKYJSIPHOTO W HEMOJEKYJISIPHOTO
CTPOCHHMSI, PACTBOPHI, AJIEKTPOJIUT U HEIIEKTPOIHUT, 3IEKTPOIUTHUECKAT
TUCCOIMAIUSl,  OKUCIUTENb U BOCCTAHOBUTEIIb, OKHUCJICHUE U
BOCCTaHOBJICHHE, TETUIOBOM 3(h(PEeKT peaklinu, CKOPOCTh XUMHUIECKON
peaKINy, KaTaln3, XUMHUYECKOEe PaBHOBECHE, YIIIEPOIHBIN CKENET,
(byHKIMOHATbHASI TPYIINA, H30MEPHsl, TOMOJIOTHS

OcHoBHBIE
3aKOHBbI XUMHUHU

DopmMyIMpOBaHUE 3aKOHOB COXPAHEHHs MacChl BELIECTB U IOCTOSIHCTBA
COCTaBa BEIIECTB. YCTAaHOBKA MPUYUHHO-CIICICTBEHHOW CBA3U MEXKIY|
COJIEp’)KaHMEM OTHUX 3aKOHOB M HAMHMCAaHWEM XUMHYECKHX (opmyn u
YpaBHEHUH. YCTAaHOBKA »HBOJIOIMOHHON CYIIHOCTH MEHIEIEEBCKON U
COBpEMEHHOW (QOpMYyITUPOBOK Mepuoanueckoro 3akona J[.M.Menneneesa.
OO0bsicneHne (U3HUECKOTO CMBICTA CHMBOJUKH TEPHUOIAYECKON TaOIUIIBI
xuMHuueckux dnemeHTtoB J[.MI. MenneneeBa M yCTaHOBKAa NPUYMHHO-
CJIEJACTBEHHON CBSI3M MEXKAY CTPOCHHEM aroMa M 3aKOHOMEPHOCTSIMU
U3MEHEHUS CBOICTB 3JIEMEHTOB U 00pa30BaHHBIX UMM BEIIECTB B MEPUOAAX U
rpymnmax. XapaKTepuCcTUKa JIEMEHTOB MaJIbIX W OOJBIINX MEPHOJOB MO HX
nonoxenuto B [lepuoguueckon cucreme /.M. MeHneneera

OcHOBHBIE TEOPHUU
XUMUH

'YcTaHoBKa 3aBHCHMOCTH CBOMCTB XHMMHYCCKHX BCIICCTB OT CTPOCHUA
aTOMOB 06pa3yIOH_II/IX nx XHMHUYCCKUX IJICMCHTOB. XapaKTepI/ICTI/IKa
BaXKHEHUIIMX TUIOB XHMHUYECKHX CBSA3€M M OTHOCHTCIBHOCTH JTOH
tunojorud. OObICHEHUE 3aBHCUMOCTH CBOICTB BCIICCTB OT HUX COCTaBa U
CTPOCHUA KpUCTATININICCKUX PEUICTOK. ®OpMYHHpOBKa OCHOBHBIX]
MMOJIOKEHUI TCOpHUU BHGKTPOHHTHQGCKOﬁ AUCconran U XapaKTCPUCTUKA B|
CBETE DJTOM TEOpHUn CBOMCTB OCHOBHBIX KJIaCCOB HCOPTaHUYCCKUX|
COGHHHGHHﬁ. cDOpMYJ'II/IpOBKa OCHOBHBIX TOJIOKESHHUH TCOpHUU XHUMUUYCCKOTO
CTPOCHUA OPraHUYCCKHX COC}II/IHeHI/Iﬁ N XapaKTCPUCTHKa B CBECTC 3TOH
TCOPHUHU CBOMCTB OCHOBHBIX KJIACCOB OpPraHn4CCKuX COCIII/IHGHI/Iﬁ

Ba:xxueiimue
BeIeCTBA U
MaTepHuaJIbl

XapakTepucTuKka COCTaBa, CTPOCHMs, CBOMCTB, MOJYyUYEHUS U MPUMEHEHUS
BOKHEHIINX METAJIOB M MX COCAMHEHUW. XapaKTepUCTHKAa COCTaBa,
CTPOEHHUS, CBOMCTB, MOMYYECHUS] U MPUMEHEHUS! BaXKHEUILIMX HEMETaIOB MX
coeMHEHMI. XapaKTepUCTUKa COCTaBa, CTPOCHMS, CBOMCTB, MOJYyYEHUS W
MPUMEHEHUsI BaXXHEMIIUX KJIACCOB YIJIEBOJOPOJAOB MX IMPOU3BOJHBIX
Haubosiee 3HAYMMBIX B HApPOJAHOXO3SIMCTBEHHOM IUJIaHE MpeICTaBUTENEH.
AHAJIOTUYHAsl XapaKTEepPUCTHKA BAaXXHEHUIIMX MPEACTABUTENEH  JIPyrux
KJIACCOB OPraHWYECKUX COEOUHEHMI: METaHOola M JTAaHONA, CIOXKHBIX
A(HUPOB, )KUPOB, MBI, aJIbJACTHIOB, KETOHOB, KAPOOHOBBIX KHCIIOT

XuUMHYEeCKHN A3BIK
M CHMBOJIMKA

M cnonp3oBanne B yueOHOM U MPOPECCUOHAIBHON IeATETFHOCTH
XMMHUYECKUX TEPMUHOB U CUMBOJIMKHM. Ha3BaHue U3yUEHHBIX BEILECTB 110
TPUBHAJILHON WIA MEKyHApPOJHON HOMEHKIIATYPE U OTPaKEHUE COCTaBa
9THX COCIMHEHUH C MOMOLIbI0 XUMHUYECKUX (popMy. OTpaxeHue
XMMHUYECKHX IPOIIECCOB C IOMOIIBIO YPaBHEHHM XUMHUUECKUX PEeaKIMii

BrInonHeHe XUMHYECKOTO OKCIICPUMCHTA B IIOJJHOM COOTBETCTBHHU C
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XuMH4YecKu
IKCIIEPUMEHT

npaBwiaMu  Oe3omacHocTd. HaOmomenwe, ¢Qukcanmus W ONKCAHUC
pE3yJIBTaTOB IIPOBENEHHOIO 3KCIIEPUMEHTA

XuMudeckasi ”HPopMarus

[IpoBeneHne CaMOCTOSTENBLHOTO IOMCKAa XUMHMYECKOH HHpOpMaluu C
UCIIOJIb30BaHUEM Pa3INYHBIX UCTOYHHUKOB. Hcnonp3oBanue
KOMIIBIOTEPHBIX TEXHOJIOTHH s o0pabOTKM W mepefayd XHUMHYECKOM
UH(QOPMALIUH U €€ TPEICTABICHHS B Pa3INYHBIX (hopmMax

PacueTsl Mo XMMHUYEeCKUM (hOpMyJIaM U YpaBHEHUSAM

YCTaHOBKa 3aBUCUMOCTH MEXKJy KAUYE€CTBEHHOMW M  KOJWYECTBEHHOM
CTOPOHAMU XMMHUYECKUX 0OBEKTOB U MpoIleccoB. PeleHne pacueTHbIX 3a/1a4
110 XUMUYECKUM (OpMYyJIaM U YPaBHEHUSIM

[Ipo¢unbHOE 1 MpodeccHoHaNbHO 3HAYMMOE COIep)KaHue

OObsicHEHNEe XMMUYECKUX SIBJICHUMN, TPOUCXOASAIIUX B IPUPOAE, OBITY U Ha
npousBoAcTBe. OnpeneneHre BO3MOKHOCTEN MPOTEKaHUSI XUMUYECKUX
NpEBpAICHUH B Pa3TUUHBIX yCIOBUsAX. CoOumoieHme paBUII
YKOJIOTMYECKN I'PaMOTHOT'O IIOBEJIEHUS B OKpy:karolei cpene. OneHka
BIIMSTHUSI XUMUYECKOTO 3arpsi3HEHUS! OKpY:KaroIllel cpelibl Ha OpraHu3M
yesloBeKa U ApYyrHe kuBble opraHu3mbl. CoOtoieHre npaBuil 6e3011acHOro
oOpallleHus C TOPIOYMMHU ¥ TOKCUYHBIMU BELIECTBAMH, J1a00paTOPHBIM
o0opynoBanueMm. [TonroToBka pacTBOpOB 3a/laHHON KOHLEHTPALMU B OBITY U
Ha Npou3BojcTBe. KpuTHueckas oneHka J0CTOBEPHOCTH XUMHUYECKOM
UH(POPMALIMH, TOCTYNAOLIEH U3 Pa3HbIX HCTOYHUKOB

XuMHYeCKH
IKCIIEPUMEHT

BrinonHeHHe XHUMHYECKOTO JKCIIEPUMEHTAa B IOJHOM COOTBETCTBUM C
npaBuiaMu  OezomacHocTd. HalOmronenue, (¢ukcanus W OMNHCaHUE
[PE3YJIbTATOB MPOBEICHHOTO dKCIEpUMEHTa WH(OPMAIINH, MMOCTYHAIOIICH U3
pa3HBIX UICTOYHHUKOB

XuMmuuyeckas
uHpopManus

[IpoBeneHne CaMOCTOSITENFHOTO IIOMCKA XUMHUYECKOW WHGpOpMaNuu ¢
VCII0JIb30BAaHUEM pa3IMYHBIX VCTOYHHUKOB. Hcnonp3oBanue
KOMIIBIOTEPHBIX TEXHOJOTUN JUIsi OoOpaOOTKM W Tepenayd XUMHYECKOM
UHQOPMALIMH U €€ MPEJICTABICHHs B pa3InYHbIX (hopmax

Pacuersl o

Y CTaHOBKA 3aBUCUMOCTH MEK/y KAYECTBEHHOM U KOJIMYECTBEHHON

XHMHYECKMM  [CTOPOHAMM XMMHUYECKHX OOBEKTOB M MpolieccoB. Pelienne pacyeTHbIX 3a1a4
dopmysiam u 10 XMMUYECKUM (opMyJIaM U YPaBHEHUSM
YPaBHEHUAM
IIpopunbnoe u  |OOBsiICHEHNE XMMUYECKHUX SBJICHUN, MPOUCXOIAIINX B MpUPOJE, ObITY U HA|
npogeccuoHalbHO [npousBojcTBe. OmnpeneneHne BO3MOXKHOCTEH NPOTEKAHUS XUMHUYECKUX
3HAYMMOe NpEeBpaLCHUH B Pa3NUUHBIX ycioBusaX. CobmoieHne IIPaBUII
coJaep:KaHue YKOJIOTMYECKU I'PaMOTHOTI'O IIOBEJIEHUS B OKpy karolen cpene. Onenka

BIIMSIHUS XUMUYECKOT0 3arps3HEHUST OKPY>KAIOIIEH Cpe/ibl HA OPraHu3M
yelloBeKa U APYyTue KuBble opranu3Mbl. CoOI0IeHHEe MTPaBul 6€30MacHOTO
oOpaileHus: ¢ TOPIOYNMHU U TOKCUIHBIMU BEIIECTBAMH, 1a00paTOPHBIM
ob0opynoBanueM. [loaroroBka pacTBOpOB 3aJaHHON KOHIIEHTPAIMH B OBITY U
Ha pou3BoACTBe. KpuTnueckas oleHKa JOCTOBEPHOCTH XUMUYECKOM

uHGbOpMaIUK, OCTYNAOLIEH 13 Pa3HbIX HCTOUHUKOB
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5. KoHTposib W oOlleHKa Ppe3yJbTATOB OCBOEHHUsI 001e00pa3oBaTeJbHON Yy4eOHOI

JUCHUILIMHBI XMMHUSA

Pe3yabTarsl 00yyeHusi (0CBOEHHbIE YMEHUS, yCBOCHHbIE 3HAHMS)

@opMBbI U METOABI
KOHTPOJISA ¥

CBIPbCBBIX

OLICHKH
pe3yJIbTATOB
o0yueHust

HAa3bIBaTh U3YYEHHBIE BEIIECTBA [0 TPUBUAIBHO UM MEKITYHAPOIHOMN MPAKTUYECKUE
HOMEHKJIaTypaM; 3aHSITUSA

ONPEACIISITh BAJICHTHOCTh U CTENEHb OKUCICHHUS XUMUYECKUX JJIEMEHTOB, TUI|  HNPAKTHYCCKHUC
XUMHUUYECKOMN CBA3U B COEAUHEHUSIX, 3apsii HOHA, IPOCTPAHCTBEHHOE CTPOCHUE 3aHATHS,
MOJIEKYJI, THII KPUCTAIUIMYECKOM PpEIIETKH, XapakTep Cpeabl B BOIHBIX| JIaOOpaTOpHbIE
pacTBOpax, OKHUCIWTENb W BOCCTAHOBUTENb, HAIIPABICHHE CMELIEHUS paboThl,
PAaBHOBECHSI TI0J] BJIMSIHUEM Pa3IMUHBIX (DAKTOPOB, M30MEPHI M TOMOJIOTH,| TECTHPOBAHUE
[MPUHAJIEKHOCTh BEIIECTB K pPa3HbIM KJlacCaM HEOPraHUYECKUX U
OpPraHMYeCKUX COEOUHEHMI; XapakTep B3aMMHOIO BJIHUSHHUS aTOMOB B
MOJIEKYJIaX, TUIIbl PEaKLIMi B HEOPraHUYECKOM M OPraHUuYECKON XUMUU;

XapakTepru30BaTh JIEMEHTHI 110 MX TOoJIoKeHUIo B [leproaudeckoii cucreme| J1abopaTopHbIe
JI.1. MenneneeBa; oOIMe XMMHYECKHE CBOHCTBA META/UIOB, HEMETAJIOB, paboThI
OCHOBHBIX KJIACCOB HEOPTAaHMYECKHX M OPTraHUYECKUX COCIUHEHHIl; CTPOEHUE
1 CBOMCTBA OPraHMYECKUX COEIUHEHUH (YTIeBOJOpPOJIOB, CIUPTOB, (DEHOJIOB,
aNbJICTUIOB, KETOHOB, KapOOHOBBIX KHCJIOT, AaMHHOB, aMHUHOKHUCIOT U
YIJIEBOJIOB);

OOBSACHATHh 3aBUCHUMOCTh CBOWMCTB XMMHYECKOTO JJIEMEHTa W OOpa30BaHHBIX|  KOHTPOJIbHAsS
UM BellecTB oT nosiokeHus B [lepuonnueckont cucreme .M. Menaeneesa; pabora,
3aBUCHMOCTH CBOMCTB HEOPTaHMYECKHMX BEIIECTB OT MX COCTaBa W CTPOEHMs,| JIa0OpaTOpHbIE U
[PUPOAY XUMUYECKOU CBS3U, 3aBUCUMOCTb CKOPOCTH XMMHUUYECKON pEeaKUuu OT| THPAKTHICCKUC
Pa3TUYHBIX (PAKTOPOB, PEAKITMOHHOM CTIOCOOHOCTH OPTaHUYECKUX COCTMHECHUIN 3aHATHUA
OT CTPOCHMSI UX MOJICKYII;

BBIIIOJIHATE XUMHYECKUN 9KCIIEPUMEHT II0 paclO3HaBaHUIO Ba)KHEHIINX Ha60paT0pHBIe
HEOPraHUYECKUX M OPraHUYECKUX BEIIECTB, MOJTYUYCHUIO KOHKPETHBIX paboThI
BEIIECTB, OTHOCSIIUXCS K M3YUYEHHBIM KJIaCCaM COEJIMHEHMIA;

MIPOBOJIUTH PACUYETHI 110 XUMHUECKUM (OpPMYJIaM U YPaBHCHHSAM PEaKIINM; HpaKTHYECKHE

3aHSATHUS

OCYIIECTBIISITh CAMOCTOSITENIbHBI TIOMCK XUMHUYECKOW WH(GOpMAUU ¢| CaMOCTOATEIbHAsA
HCITOJTb30BAHUEM PA3JIMUYHBIX HCTOYHUKOB (CIPABOYHBIX, HAYYHBIX M HAYYHO- pabota
MOMYJISIPHBIX W3JIaHUM, KOMIBIOTEPHBIX 0a3 MaHHBIX, pecypcoB MHTepHeTa);

HCITOJIH30BaTh KOMITBIOTEPHBIE TEXHOJOTHUU I OOpabOTKHM | Tepeaadu
XUMUY. HHPOPMAILIMK U €€ MPEACTABICHHS B Pa3IuYHbIX (OpMax;

WCIIONIb30BaTh MPHOOPETCHHBIE 3HAHUS M YMEHHUA B IPAKTUYECKOH
NEATENLHOCTH M MOBCEIHEBHOM JKM3HM: JUIs TOHMUMAaHHUA TJIOOQIBHBIX| MHIUBHTyaTbHBIC
Mpo0JIeM, CTOSIIIMX MEepe] YSIIOBEUECTBOM: IKOJIOTUUECKHUX, SHEPTCTUUECKHUX H TBOPYECKHE

3a1aHust webquest,
mini- IPOEKTHI

OOBSACHEHHNST XUMHUYECKUX HBHCHHﬁ, MMPpOUCXOJAIIUX B IMPHUPOJIC, 6BITy H Ha
IMPONU3BOACTBEC, OKOJIOT'MYCCKU I'PaMOTHOT'O ITIOBECACHU B OKPY)KaIOHIGfI cpeac.

WHIUBHyaTbHBIC
TBOpYECKHE
3a7aHus webquest,
mini- MPOEKTHI
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6. OnleHKa 0CBOEHHA JOCTHKEHUH JTHUYHOCTHBIX pe3yjabTaToB BOCIIUTATEIbLHOM’

padoTsI

OneHka JOCTHXKEHHS 00y4arolMMKCS JIMYHOCTHBIX pe3yibTaToB (Aanee - JIP) mpoBoauthkcs B
paMKax KOHTPOJIBHBIX M OLEHOYHBIX MPOIEeNyp, IPeIyCMOTPEHHbIX JaHHOU [Iporpammoii.
Cnoco0bl KOHTPOJISI Ppe3yJbTaTOB M KPHUTEPUHM Pe3yJbTATHBHOCTH pealnu3aluu

BOCIIUTATEIbHOI pa00Thl 00y4AIOIINXCH AKAAEMHYECKOI0 KOJIJIeIKA.

Bun konTpOns Pe3ynbTaT KOHTpOIS
BxoaHoii KOHTPOJIbL TMarHOCTUKA  CIIOCOOHOCTEH W HMHTEPECOB

00y4Jaronuxcs(TeCTUpOBaHUE,
AQHKETHPOBAHUE,COIIHOMETPHSI, OTIPOC).

Tekymmii KOHTPOJIb rejarornyeckoe  HaOJoJeHHe B Ipolecce
[MPOBEJICHUSI MEPONPUATUNA, [E€AArOrHYECKUI
QHAJIN3 TBOPYECKUX  paboT, MEpOIpPHUSITHI
oOyvaromuxcs, (GOPMHPOBAaHHE W  aHAJIH3
nopTdoano oOyyaromierocs; WCIIOJTHCHHE
TEKYILEH OTYETHOCTH

HTOroBuIi KOHTPOJIb AHAJIN3 JCATCIIbHOCTH

Kommuieke KpuTepueB OLEHKH JUYHOCTHBIX Pe3yJbTAaTOB, 00yYaOIHXCH:

- JIEMOHCTpaIus UHTepeca K Oyayrieit npodeccuu;

- OIIGHKa COOCTBEHHOTO MPOABIKEHHS, IMIHOCTHOTO Pa3BUTHSI,

- IMOJIOKUTCIbHAd AWHAMHWKAa B OpraHu3anuu CO6CTBCHHOI>'I y‘I€6H0ﬁ ACATCIIBHOCTH 110
pe3yabTaTaM CaMOOIEHKH, CaMOaHalIn3a U KOPPEKIIUH €€ Pe3yIbTaToOB;

- OTBETCTBEHHOCTH 3a PE3yJbTaT Y4eOHOW AEATEIHHOCTH M MOJITOTOBKH K MPOPECCHOHATBHOMN
eI TeNIbHOCTH;

- TPOSIBJICHUE BBICOKOMIPOPECCUOHATBLHON TPYIOBOM aKTUBHOCTH;

- ydYacTue B UCCIIeJIOBATEIbCKOM U MPOEKTHOM paborTe;

- y4actue B KOHKypcax Mpo(hecCHOHAILHOIO MAaCTepCTBa, OJHMMITHANAX IO MpodeccHd,
BUKTOPHUHAX, B IPEAMCTHBIX HCICIIAX

- coONIOfICHHE OJTHYECKUX HOPM OOIICHHWS TpPH B3aUMOJCHCTBHUM C OOyYarolUUMHUCH,
nmpenoaaBaTCiisiMu, PyYKOBOAUTCIIIMUA ITPAKTHUK;

- KOHCTPYKTHBHOE€ B3aMMOJICHCTBHE B y4eOHOM KOJIJICKTHBE;

- JACEMOHCTpalusA HABBIKOB MCKJIMYHOCTHOT'O ACJIOBOI'O O6HI€HI/I$[, COIIMAaJIBHOT'O UMM JI2Ka,

- TOTOBHOCTb K OOIIEHUIO U B3aUMOJICHCTBUIO C IIIOJIbLMH CaMOTO pa3HOTO CTaryca,
STHUYECKOH, PETUTUO3HON MPUHAICKHOCTH U B MHOTOOOPa3HBIX 00CTOSATEILCTBAX;

- c(OPMHPOBAHHOCTH TPAKIAHCKOM MMO3UIMH; YIACTHE B BOJIOHTEPCKOM JIBM)KCHUM,

- TPOSIBIIEHHE MUPOBO33PEHUYECKMX YCTAHOBOK HAa TOTOBHOCTh MOJIOZBIX JIFOJIEN K paboTeHa
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osaro OtevecTBa;

- TMpOSBIICHUE TPAaBOBOM AKTUBHOCTH M HAaBBIKOB IIPAaBOMEPHOIO IOBEICHMS, YBa)KCHHUS
K3aKOHY;

- OTCYTCTBUE (DaKTOB IMPOSBICHUS HWJCOJOTUM TEPpOpU3Ma U OKCTpEMHU3Ma Cpeau
o0yyJaronmxcs;

- OTCYTCTBHUE  COLHAJbHBIX KOH(UIUKTOB Cpeau  OOydYaroIlMXCs, OCHOBAaHHBIX  Ha
MEXJINYHOCTHON, MEXPEIUTNO3HON IT0YBE;

- yd4acTue B PEAM3allUM IPOCBETUTENIBCKUX IPOTPAMM, MOMCKOBBIX, BOCHHOUCTOPHYECKHX,
KpaeBeTYEeCKUX OTPAAAX U MOJIOJICKHBIX 00bEIMHEHUSX;

- J100pOBOJIbUECKHE MHUIIMATHUBBI MO MOAJIEP’KKH MHBAJUAOB U IIPECTapesbiX Ipax/iaH;

- TPOSIBJICHUE SKOJIOTUYECKOI KYJIbTYpPbI, 0EpEKHOT0 OTHOIIEHUS K POIHON 3eMile, IPUPOJIHBIM
6orarctBam Poccun u mupa;

- JEMOHCTpalMs YyMEHMA M HaBBIKOB pPa3yMHOIO IPUPOIOIOJIB30BAHUS, HETEPIHUMOIO
OTHOILICHUS K JE€HUCTBUAM, IPUHOCAILUM BPEX DKOJIOTHH;

- JIEMOHCTpAIUsl HaBBIKOB 370POBOro o0Opa3a >KM3HHU U BBICOKHI YPOBEHb KYJIbTYPbl 3J0POBBS
o0yJaronmxcs;

- MpPOSIBICHUE KYyJbTYpbl MOTpeOieHUss HH(POpMAIMKM, YMEHHH W HABBIKOB I10JIb30BAHUS
KOMITBIOTEPHON TEXHHMKOW, HAaBBIKOB OTOOpa M KPUTHYECKOTO aHanmM3a HH(OpMAIMH, YMEHHUS
OPUEHTUPOBATHCA B UHPOPMALIMOHHOM ITPOCTPAHCTBE;

- yyacTue B KOHKypcax Mpo(eCCHOHAILHOIO MacTepPCTBA M B KOMaHIHBIX ITPOEKTaX;

- TPOSIBICHHE SKOHOMHUYECKON M (PMHAHCOBOI KYyJIbTYpbl, 3KOHOMHUYECKOH I'PaMOTHOCTH a
TaKke COOCTBEHHON a/leKBaTHOW MO3MLMM IO OTHOIIEHHIO K COLUAIbHO-IKOHOMHUYECKON

NEUCTBUTEILHOCTH.
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