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COJEPKXAHHUE

OO1as xapakTepucTUKa pabodeit mporpaMMbl
0011e00pa3oBaTebHON yUeOHOW MUCIIUTITHHBI
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1. O0mas xapakTepucTuKa pado4eil mporpaMmMsl 0011e00pa3oBaTeIbLHOM
yueOoHou qucuumanubl OYIL 07 Xumus

1.1.MecTo TMCUMILUIMHBI B CTPYKTYpPe OCHOBHOM mpodeccnoHalbHOii 00pa3oBaTeibHOI

NPOrpamMMbl
Oo6meoOpa3oBaTenbHas y4yeOHass JUCHUIUIMHA «XUMHUS» SABISETCd 00s3aTeNbHOM YacThiO
00111e00pa30BaTeILHOTO LUK obpazoBarensHol nporpammbl CI1O B cootBeTcTBUN ¢ PI'OC 110

cnenranbHoctd  09.02.13 MuTerpanus pemieHMd ¢ NPUMEHEHHEM TEXHOJOTUM HMCKYCCTBEHHOIO
MHTEJJIEKTA.

1.2.llesn 1 n1aHUpyeMble Pe3yJIbTAaThl 0CBOCHHS MpeIMeTa:
1.2.1. llenp 0611e06pa3oBaTeIbHOTO Y4EOHOTO MpeamMeTa
Lemp mnpeamera «Xumus» - (HOPMUPOBAHHE Yy CTYACHTOB NPEACTABICHUS O XUMHUYECKOU
COCTaBJIAIOUIEH €CTECTBEHHO - HAYYHOW KapTHHBI MUPA KAK OCHOBBI IPUHATHS PELIECHUI B )KU3HEHHBIX U
IIPOU3BOJICTBEHHBIX CUTYaLUsX, OTBETCTBEHHOI'O IIOBEJCHHS B IPUPOJHON CpELE.

1.2.2. [lnaHupyemble pe3ysbTaThl OCBOCHHS 0O0IIC0Opa30BaTENbHON Y4EeOHON JUCIMILIMHBI B
cootBeTcTBUU ¢ PI'OC CIIO u Ha ocHoBe PI'OC COO



IlnanupyemMble pe3y/ibTaTbl OCBOCHHUS JUCHUIIMHBI
JIMYHOCTHBIE Pe3yJibTAThI MeTanpeamMeTHbie pe3yJibTaThl l'[peleeTm)le1
(JIP) (MP) (I1P)

JIP.1 11eHHOCTHOE OTHONIEHUE K OTEYECTBEHHOMY MP.1 ymeHue UCIoNb30BaTh TPUEMBI ITP.1cdhopMupoBaHHOCTH MPEICTABICHUM: O
KyJIbTypHOMY, JIOTUYECKOT 0 MBIIUIEHUS IPH OCBOCHHUHU XUMHYECKON COCTABIIAIOLIEH
Hay4YHOMYHACIIEAUIO, TOHUMAHNA3HAYCHUSIXUMUYECKONH | 3HAHUU: €CTECTBEHHOHAYYHOHN KapTUHBI MUPA, POIIN
ayKHUBXH3HHCOBPEMEHHOTO O0IECTBA, CTIOCOOHOCTH MP.2 packpbIBaTh CMBICT XUMHYECKHUX XMMHH B IO3HAHUU SIBICHUN TPUPOIBI, B
BJIaJIeTh JOCTOBEpHON HH(OopMaIHei 0 epeIoBhIX MOHATUHN (BBIAENATH UX XapaKTEpHbIE (opMHPOBaHNH MBILIJICHUS K KYJIBTYPbI
JOCTHXKEHHAX U OTKPBITHSAX MUPOBOM M OTEUECTBEHHON | IIPHU3HAKY, yCTAHABIMBATH B3AHMOCBS3b C JMYHOCTH, €€ (PYHKLNOHAIBHON
XMMHH, 3aHHTEPECOBAHHOCTH B HAYYHBIX 3HAHUAX JIPYTUMH NOHSATHSIMH ), UCTIOJIb30BaTh IPaMOTHOCTH, HEOOXOANMON TSl peLIeHUs
00yCTpOWCTBE MHpa U OOIIECTBRA; MOHATHUS JJ1 O0BSCHEHHUS OTICIIbHBIX MPaKTUYECKUX 3a1a4 U IKOJIOTUYECKU
JIP.2 mpencTaBieHust O CONMANTBHBIX HOPMaX W MpaBuiIax | (DaKTOB U SIBICHUH; 000CHOBaHHOTO OTHOIICHHUS K CBOEMY
MEKJIMYHOCTHBIX OTHOIIEHUM B KOJIJIEKTUBE, M P . 3 BbIOHpaTh OCHOBAHUS U KPUTEPHH 3I0pPOBbIO U IPUPOJIHOH Cpene;
KOMMYHHUKATHBHON KOMIIETCHTHOCTH B OOILIICCTBEHHO JUTSI KJIACCU(pUKAIIUN XUMHUUSCKUX BemecTB u | [1P.2 BnajeHne cucTeMoi XMMUYECKUX
MOJIE3HOH, yueOHO-MCCIeIOBATENILCKOM, TBOPYECKOH 1 XUMHYECKUX PeaKIuii; 3HaHUH, KOTOpas BKIIOYAET:
IPYTHX BUIAX IEATEIBHOCTH; MP .4 ycraHaBIMBaTh NIPUYUHHO- OCHOBOIIOJIAraroIye MOHATHS (XUMHYECKHUHA
JIP.3 roToBHOCTH K pa3HOOOPa3HOI COBMECTHOM CJICJICTBEHHBIE CBS3H MEKAY OOBEKTaMH 3IIEMEHT, aTOM, dJIEKTPOHHast 000J10uKa
JeSITEIBHOCTH TIPH BHITIOJIHEHUN YYEOHBIX, H3y4eHUS, aToma, s-, P-, d-3JIeKTPOHHbBIC OpOUTAIIN
MTO3HABATEbHBIX 3a/1a4, BEIIOJTHEHUN M P . 5 ctpoutsnornueckuepaccyxJeHusi(MH | aTOMOB, HOH, MOJIEKYJIa, BaJIEGHTHOCTb,
XMMUYECKUXIKCIEPUMEHTOB,CO3IaHUNYyYeOHBIXIIPOEKTO | TyKTUBHBIEC, IEAYKTHUBHBIC, TI0 aHATIOTUH), IEKTPOOTPULIATENIEHOCTD, CTEIIEHD
B,CTPEMJICHHUAKB3aNMOIIOHMMAaHUIOMB3aMOIIOMOIIUBIIP J€JIaTh BBIBOJABI U 3aKJIIFOUCHU A, OKHCJICHUS, XUMHYCCKasa CBA3b, MOJIb,
oLecCce3ITONyIeOHONIEATEIbHOCTH; MP.6ymeHne MpUMEHSTE B rporecce MOJISIpHAsi Macca, MOJIAPHBIA 00beM,
JIP4. I'0TOBHOCTH OIIEHMBAThH CBOE MTOBEICHUE U MO3HaHMS NOHATHS(IIPEAMETHBIE U YIJIEPOIHBII CKeneT, QyHKIMOHATIbHAS
IIOCTYIIKM CBOMX TOBApHILEH C IO3ULMU HPAaBCTBEHHBIX MeTanpeaMeTHbIE),CHMBOJIMUECKNE(3HAKOBEI | TPYIINA, paauKall, H30MEpHsl, HU30MEpPHI,
U IIPaBOBBIX HOPM C YUETOM OCO3HAHUS IIOCIIECTBUN €) MOJIeTTH, UCIIONIb3YEeMbIE B XUMUH, FOMOJIOTUYECKUHN PsIJT, TOMOJIOTH,
MTOCTYTIKOB; npeo0pa3oBbIBATH LIMPOKO YTIEBOIOPOBI, KUCIOPOA- U
JIP.5 MHpOBO33pEHUYECKHUE NIPEACTABIEHNS O BEIIECTBE U | IPUMEHSIEMbIE B XUMHHU a30TCcoAepIKalie COEIMHEHNS,
XUMHYECKOUN peaknnun, COOTBETCTBYIOIIUX MOACITBbHBIC MTPEACTABIICHUA —XAMHWYECKHN | OMOJIOTMYECKH aKTHBHBIE BCIIECTBa
COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKH U 3HaK(CUMBOJI 3JIEMEHTA), XUMHUUYECKast (yraeBoapl, KHUpBI, OEITKN), MOHOMED,
COCTaBJISIIOIIMX OCHOBY JJIs1 TOHUMAaHMsI CyIHOCTH (dopMyna 1 ypaBHEHHE XUMHYECKON MOJIUMED, CTPYKTYPHOE 3BEHO,
Hay4HOU KapTUHBI MUPA; peakuu—Ipy perieHny yueOHo- BBICOKOMOJIEKYJISIPHBIE COETMHEHMUS,
JIP.6 npencraBneHnii 00 OCHOBHBIX 3aKOHOMEPHOCTSAX MO3HABATENIBHBIX 33/1a4, C YUYETOM 3THUX KPUCTAJUIMYECKAs pEelIeTKa, THUIIbI

alenmeTHme pes3ynbTaTe YyKas3bBBalTCsa B COOTBETCTBMM C MX NOJHBIM HepeuHeM Bo O®I'OC COO ot 17.05.2012r. N 413 (B nocrnenHeln
penakuuyu ot 12.08.2022)



Pa3BUTHUS IPUPOIBI, B3AUMOCBSI35X YEOBEKA C
NPUPOJAHON Cpelioi, O POJIM XUMUH B TTIO3ZHAHUHU ATUX
3aKOHOMEPHOCTEW;

JIP.7 no3HaBaTebHbIC MOTHBBI, HallpaBJICHHBIE HA
[IOJTy4Y€HUE HOBBIX 3HAHUM 110

XAMUH, HEOOXOIUMBIX JJIS OOBSICHEHHUS HAOII01aEMBIX
MPOLECCOB U SIBJICHUN;

JIP.8 mo3HaBaTenbHOM, HHOOPMAIIMOHHON U
YUTATENbCKON KYJIBTYPBI, B TOM YHCJIE HABBIKOB
CaMOCTOSITEIBHOM PadOTHI C yUeOHBIMU TEKCTAMH,
CIIPAaBOYHOH JINTEPATYPOU, JOCTYIIHBIMU TEXHUYECKUMU
CpeAcTBaMH MHPOPMALIMOHHBIX TEXHOJIOTHL;

JIP.9 unTepeca kK O0YUYSHHIO U TTO3HAHHUIO,
TM0003HATENBHOCTH, TOTOBHOCTH U CIIOCOOHOCTH K
camM000pa30BaHMIO, TPOSKTHOW U MCCIIEN0BATENbCKON
NeSITeNbHOCTH, K OCO3HAHHOMY BbIOOpY HalpaBlIeHHOCTH
W ypoBHsI 00y4ueHHs B JaibHEHIIEM;

JIP.10 oco3HaHus IIEHHOCTH KU3HU, OTBETCTBEHHOT'O
OTHOILIEHUS K CBOEMY 3I0pPOBBIO, YCTAHOBKH Ha
3I0POBBIH 00pa3 KU3HU, OCO3HAHMS TIOCIEACTBUH 1
HENPUATHS BPEIHBIX MPUBBIUEK (YIIOTpeOICHUS
QJIKOT0JI51, HAPKOTHKOB, KYpPEeHHSs ), HEOOXOAMMOCTH
co0JII0ZIeHNS TpaBHJ1 0€30MACHOCTH IPU OOpAILCHHUH C
XUMHYECKUMHU BEIIECTBAMH B OBITY U peaJbHON KU3HH;
JIP.11 uHTEpeca K NPaKTUYECKOMY U3YUCHUIO
npodeccuii ¥ Tpyaa pasInuHOro Poja, yBaKEHHE K
TPYAY U pe3ynbTaTaM TPYyI0BOU AESITEILHOCTH, B TOM
Yyclie Ha OCHOBE IPUMEHEHHS TPEIMETHBIX 3HAHHUH 110
XMMUH, OCO3HAHHOT'O BHIOOpa MHANBUAYAILHON
TPAaeKTOPUH MPOIOJDKEHHUS] 00pa30BaHUs ¢ yIETOM
JUYHOCTHBIX WHTEPECOB U CIIOCOOHOCTH K XMMUH,
OOIIECTBEHHBIX HHTEPECOB MMOTPEOHOCTEHN, YCIIELIHOM
npodecCHOHANBHON AEATENLHOCTH U Pa3BUTHS
HEOOXOUMBIX YMECHHI;

JIP12 rOTOBHOCTH aJaITHPOBATHCS B
npodeccuoHaIBHON cpere;

JIP.13 sKojorudecku 1enecoo0pasHoro OTHOIICHUS K

MOJIETBHBIX MPEICTaBICHUH BBISBIATH U
XapaKTepU30BaThCYIIECTBEHHBICIPU3HAKUI3
Y4aeMBIXOOBEKTOB—
XUMHYECKUXBEIECTBUXUMUYECKUX PEAKIINI;
MP.7 BBIBIATE 00ITHE 3aKOHOMEPHOCTH,
HNPUYUHHO-CIICICTBEHHBIE CBSI3HU U
MIPOTUBOPEYHS B U3y4aeMBIX Mpoleccax u
SBJICHUSIX;

MP.8 ipenaratb KpUTSPUH JJIS BBIIBICHUS
3TUX 3aKOHOMEPHOCTEHN U POTUBOPEYUH ,
CaMOCTOSITETILHO BBIOMPATH CIIOCO0 pelIeHus
yaeOHO 3a7a9n(CpaBHUBATH HECKOIBKO
BapHaHTOB pPEIIeHH, BEIOUpaTh Hanboee
MOJXOSAIINMN C YYETOM CaMOCTOSITENILHO
BBIJICJICHHBIX KPUTEPHUEB);

MP.9. ymMeHrEM KCIIONB30BATh
MOCTaBJICHHBIE BOIIPOCHI B KAYECTBE
MHCTPYMEHTa MIO3HaHHUs, a TAK)Ke B KaUeCcTBe
OCHOBBI Ul (HOPMHUPOBAHMSI THIIOTE3bI 110
MIPOBEpKE MPaBUIHLHOCTH BBICKA3bIBAEMBIX
CYXJEHUH;

MP.10 npruoGpeTeHue omnpiTa 1o
TUTaHUPOBAHUIO, OPTaHNU3ALNH POBEICHHUIO
YYEHHYECKHUX IKCIIEPUMEHTOB: YMEHHE
HaOJIroaTh 3a X040M Ipoliecca,
CaMOCTOSITETILHO POrHO3UPOBATH €T0
pe3yabTat, POpMYyJIMPOBaTh O0OOIICHUS U
BBIBO/IBI 10 pe3yIbTaTaM MPOBEAEHHOTO
OTIbITa, UCCIICAOBAHMS, COCTABIIATH OTYET O
MpojielaHHON padoTe;

MP.11 ymenuem BeIOHpaTh, aHAIM3UPOBATH
MHTEPIPETUPOBATH HHPOPMALHIO
Pa3IMYHBIX BUJIOB U POPM IpeACTaBICHUS,
MOJTy4aeMYIO U3 Pa3HBIX
MCTOYHUKOB(HAYYHO-TIOMYJISIPHAS
JIUTEepaTypa XUMHYECKOTO COAECpKaHMS,
CIIPaBOYHBIE TOCOOUS, pecypcehl MHTepHEeTa);

XUMHYECKUX PEAKIUi (OKUCITUTEIIBHO-
BOCCTaHOBUTEIBHBIE, K30~ U
SHJIOTEPMUYECKUE, PEAKIIMH HOHHOTO
00MeHa), pacTBOP, AJIEKTPOJIHTHI,
HEDIIEKTPOIUTHI, DIEKTPOINTHIECKAS
JIUCCOLINAITNS, OKUCITUTENb, BOCCTAHOBHUTEIb,
CKOPOCTh XUMHYECKOH peaKiu,
XMMHUYECKOE PABHOBECHUE), TEOPUH U 3aKOHBI
(Teopus XUMHYECKOTO CTPOSHHS
opranuueckux BemectB A.M. Bytieposa,
TEOPHsI AIIEKTPOIIMTHYECKON TUCCOIMAIIH,
nepuonunyeckuit 3akox [[.1. Menneneena,
3aKOH COXPaHEHUS MacChl),
3aKOHOMEPHOCTH, CUMBOJIMYECKUI A3BIK
XUMHH, (DaKTOIOTHYECKUE CBEICHHS O
CBOICTBAX, COCTaBe, MOMYYSHUH U
0e30MacHOM UCTIOJIb30BAHNH BaXKHEUIIINX
HEOPTaHMYECKUX U OPTaHUYCCKHUX BEIECTB B
OBITY ¥ IPAKTUIECKON ACATEITHHOCTH
YeJ0BeKa;

I1P.3 chopMHUPOBaHHOCTH YMEHUM BBISBIISATH
XapakTepHbIE TIPU3HAKHA U B3aUMOCBSI3b
W3YYEHHBIX TIOHATHH, TPUMEHSTh
COOTBETCTBYIOIIUE MMOHATHS ITPY OMHUCAHUN
CTPOEHUS U CBOMCTB HEOPTaHUIECKUX U
OpraHWYEeCKUX BEUIECTB U UX MPEBPAIICHUH,
BBISIBJISITH B3aMMOCBSI3b XUMHUSCKUX 3HAHUN
C TIOHSATHUSIMH M TIPEJICTABICHUSIMH JIPYTHX
€CTEeCTBEHHOHAYYHBIX TIPEIMETOB;

I1P.4 cpopMupoBaHHOCTH YMEHUH
MCIO0JIb30BaTh HAMMEHOBAHHUS XUMUIECKHIX
COCIIMHEHHNH MEXKAYHAPOJHOTO COr03a
TEOPETUUECKON U MPUKIATHON XUMUU U
TPUBHAJIbHBIC HA3BAHUS BAYKHEUIIIMX
BEIECTB (ITHIICH, alleTHIICH, TIUIIEPHH,
¢denon, popmanbaerua, yKCycHast KHCIOTa,
[JIMLMH, YTapHbINA ra3, yriIeKUCbIi ras,




MpUpOAe KaK UCTOUYHHKY JKU3HU Ha 3eMiie, OCHOBE &
CYIIECTBOBAHU, HOHUMAHUS LIEHHOCTH 3J0POBOTO U
Oe3onacHoro o0pasa >KU3HU, OTBETCTBEHHOT'O
OTHOUICHUS K COOCTBEHHOMY (pU3HYECKOMY H
NICUXUYECKOMY 3I0POBbIO, OCO3HAHUSI LIEHHOCTH
COOJTIOIEHHST TIpaBHI 0€301TaCHOTO TTOBEACHIS ITPH
paboTe c BelecTBaMH, a TAK)KE B CUTYAIHAX,
YTPOXKAIOIINX 3I0POBBIO U JKU3HU JIIO/ICH;

JIP.14 ciocoGHOCTH PUMEHSTH 3HAHUS, TTOTyYaeMble
MpU U3yYCHUU XUMHUH, [T PELICHUS 3a/1a4, CBSI3aHHBIX C
OKpy>Karolllel MPUPOAHON Cpe/Ioi, OBBIIIEHUS YPOBHS
9KOJIOTHUYECKON KYJIBTYPhl, OCO3HAHUS INI00AIEHOTO
XapakTepa 9KOJIOTHUECKHUX MPO0JIeM U IMyTeH ux
peleHns OCPECTBOM METOIOB XUMHUU;

JIP.15 3KOJOTMYECKOr0 MBILIICHUS, YMEHHUS
PYKOBOJCTBOBAaThbCS KM B II03HABATEJILHOH,
KOMMYHUKATHUBHOU U COLIUAIIBHOM IIPAKTHUKE.

MP.12 KpuTHUECKH OLIEHUBATh
IPOTUBOPEUMBYIO U HEJOCTOBEPHYIO
MHPOPMAIHIO;

MP.13 ymeHreM NpUMEHATh Pa3InvHbIC
METOABI U 3aIPOCHI IIPU IIOMCKE U 0TOOpe
MH(QOPMAIK U COOTBETCTBYIOLINX aHHBIX,
HEOOXOTUMBIX IS BEITIONHEHHS y4eOHBIX U
MO3HABATENBHBIX 33124 ONPENEIEHHOTO
THUIIA;

MP.14 npuobpeTenue onbITa B 00J1aCTH
UCTIOJIb30BaHMs HHPOPMAIIMOHHO-
KOMMYHHMKAaTUBHBIX TEXHOJIOTUH, OBJIaICHUE
KYJIBTYPOI aKTUBHOT'O HCIIOJIb30BAHUS
Pa3INYHBIX TIOMCKOBBIX CUCTEM;
MP.15camocTOATEeI,HOBEIONPATEONTHMATHH
yiohopMympeacTapneHust vHHOPMAITUH
WUTIOCTPUPOBATD pellaeMble 3a1a4u
HECIJIOKHBIMH CXEMaMH, THarpaMMaMH,
npyrumu hopMaMu TpauKe | UX
KOMOWHAIISIMU,

MP.16 ucnons30BaTh U aHATU3UPOBATH B
nporecce yueOHOM U HCCIIeI0BATEIbCKOM
JeSITebHOCTH MH()OPMALIMIO O BIUSIHUH
MPOMBIIIIJIEHHOCTH, CETLCKOTO X035 CTBA U
TPAaHCHOPTA HAa COCTOSIHUE OKPYKArOIIEH
IPUPOAHON Cpeabl;

MP.17 ymenueM 3aaBath BOIIPOCHI (B XOJI€
JIUaJiora u/vim AUCKYCCHH)IIO CYIIIECTBY
o0cyxnaemMoil TeMbl (popMyIHpPOBaTH CBOU
MPENIOKEHHST OTHOCUTEIHHO BBITIOTHEHUS
MPEJJI0KEHHOM 3a71a4u;

MP.18 mnpuobpereHne ombITa IPE3CHTAITIH
Y pe3yJIbTaTOB BBIMOJHEHHUS XUMHUYECKOTO
9KCTIepUMeHTa (J1abopaTOpHOH PabOTHI,
y4eOHOTO TIPOEKTA);

MP.19 3auHTEpECOBAaHHOCTH B COBMECTHOM
CO CBEpCTHUKAMM O3HABATEJILHOU U

aMMHMaK, raiieHasl H3BeCThb, HeralieHas
W3BECTh, MUTHEBAS COMA U IPYTHX),
COCTaBJISATh POPMYIIBI HECOPTaHUICCKUX H
OpPTraHUYECKUX BEIIECTB, YPABHEHUS
XUMHYECKHUX Peaklni, OOBACHATh HX CMBICI,
MMOATBEPKIATh XapaKTePHbIE XUMUIECKHE
CBOMCTBA BEIIECTB COOTBETCTBYIOLIUMU
SKCIIEPUMEHTAMU U 3alUCSIMU YPaBHEHUI
XHMHUYECKUX PEeaKiIuii;

ITP.5 chopMupoOBaHHOCTH YMEHUMH
YCTaHABIUBATh MPUHAICKHOCTD U3YUCHHBIX
HEOPTaHWYECKUX U OPTaHUYECKHUX BEIECTB K
OTIpeAIeTIECHHBIM KJTaccaM M TPyTIIaM
COCIMHECHHH, XapaKTepHU30BaTh UX COCTAB U
Ba)KHEWIIME CBOICTBA, ONPEACIATh BUIbI
XUMHYECKHX CBsI3ell (KOBalICeHTHAs, NOHHAS,
MeTaJlJIN4ecKas, BOJOPO/IHAS ), TUIIBI
KPUCTAJUIMYECKHUX PEIIETOK BEIIECTB;
KJIACCHU(HUIMPOBATh XHMHUYECKUE PEAKITUH;
I1IP.6 BnameHme OCHOBHBIMUA METOIAMU
Hay9HOTO MTO3HAHUS BEIIECTB U XUMHUECKUX
SBIICHUH (HAOIIIOIeHNEe, U3MEPEHNE,
SKCIIEPUMEHT, MOJICTTUPOBAHIE);

ITP.7 chopMUpOBaHHOCTH YMEHU I
MIPOBOJIUTH PACUYETHI 10 XUMUIECKIM
(dhopMynaM U ypaBHEHUSM XUMHUIECKHX
peakiuii ¢ UCNoab30BaHUEeM (PU3UUCCKUX
BEITUYNH, XapaKTEPUIYIOIINX BEIECTBA C
KOJIMYECTBEHHON CTOPOHBI: MacChl, 00beMa
(HOpMaJbHBIE YCIIOBHA) Ta30B, KOJTUYECTBA
BEIIIECTBA; NCITOJIH30BaTh CHCTEMHBIC
XUMUYECKUE 3HAHUS JUIsl IPUHATHUS PEILICHUIA
B KOHKPETHBIX KU3HEHHBIX CUTYaLUsX,
CBSI3aHHBIX C BEMIECTBAMU U UX
MIPUMECHEHUEM;

I1P.8 copMupoBaHHOCTE YMEHUI
MJIAHUPOBATH U BEITIONHATH XHMHYECKUI




HCCIIeI0BATEIBCKOM AESITEIbHOCTH MIPU
pEIIeHNH BO3HUKAIOIIHNX MPOOJIEM Ha OCHOBE
yuéTa 0OIINX WHTEPECOB U COTTIACOBAHHMS
no3uIuii (00Cyx)aeHUs 0OMEH
MHEHUSIMH,«MO3TOBBIE
HITYPMBI»,KOOPIUHALINS COBMECTHBIX
JIEUCTBUMN, ONIpe/ieICHUE KPUTEPUEB 11O
OIICHKE KaueCTBa BBITTOJHECHHON pa0OThI U

ap.)

SKCIIEPUMEHT (IPEBpaIICHUs] OPTraHUIECKUX
BEIIIECTB NIPH HarpeBaHUH, IIOIy4EHHE
STHUJICHA M U3yYCHHE €TO CBOWCTB,
KayeCTBEHHbIC PEaKLIMU Ha albJACTHIbI,
KpaxmaJl, yKCYCHYIO KUCIIOTY; J€HaTypaLus
0eJIKOB IIpU HArpEeBaHHUM, IIBETHBIC PEaKIINU
0eJIKOB; MPOBOANTH PEAKIIMA HOHHOTO
oOMeHa, ONpeAemsITh CpeAy BOAHBIX
pacTBOpPOB, KAUECTBEHHBIE PEaKIIH Ha
cyabdar-, kapOOHAT- ¥ XJIOPUA-aHUOHBI, Ha
KaTHOH aMMOHUS; peliaTh
SKCIEPUMEHTAIIbHBIC 3aJa4H 110 TeMaM
"Mertamtel" u "HemeTammsl") B COOTBETCTBUN
C TIpaBWJIaMH TEXHUKH O€30IaCHOCTH MPH
oOpalieHun ¢ BellecTBaMy M 1aO0PaTOPHBIM
000pyIOBaHHEM; IPEACTABIIATH PE3yIbTATHI
XMMHUYECKOTO SKCTIIEPUMEHTa B hopme
3allUCH YPaBHEHUI COOTBETCTBYIOIIHX
peaxkuuii 1 GOpMyIHPOBATH BEIBOABI HA
OCHOBE 3THX PE3yJIbTATOB;

ITP.9 chopMupOBaHHOCTH YMEHUS
AHAJTM3UPOBATH XUMHUECKYIO HH(OpMAILHIO,
MOJy4aeMYI0 U3 Pa3HBIX HCTOYHUKOB
(cpencTB MaccoBoli HH(OpMAIINH, CETh
WntepHet u apyrue);

I1P.10 copMupoBaHHOCTH YMEHHIA
COOJIFOIaTh TIPaBUJIa SKOJIOTUYECKU
1es1eco00pa3Horo MoBeJCHUS B OBITY U
TPYAOBOH IEATENBHOCTH B LEISX
COXpaHEHUs CBOETO 3JI0POBbS 1
OKpY’Karollel MPUPOAHON CPeNIbl, YUUTHIBATh
OIMAaCHOCTH BO3ACHCTBHA Ha KUBbIE
OpraHu3MBbl OIPEICTICHHBIX BELIECTB,
MOHUMasI CMBICII TIOKa3aTells peIeIbHON
JIOITYCTUMOM KOHIICHTPAIHH.




2. CTpyKTypa M coaepxkaHue 001eo0pa3oBaTe/JbHON Y4eOHO! TUCHUILTHHBI
OVIL. 07 Xumust

2.1. O6bem npeamMeTa U BUIbI yaeOHON pabOThI

Bup yueOHoi1 padoThI Ob6bem B
yacax

O0bem 00pa3oBaTeIbHON MPOrPaAMMBbI M CHHUILIMHBI 56
B T.4.
1. OcHOBHOe coep:KaHue 56
BT. 4..
TEOPETHUECKOE 00yUeHUE 44
MPAKTUYECKHUE 3aHATUS 10
IIpomexxkyTounas arrecrauusi 1 cemectp - apyrue ¢Gopmbl 1
arrecrauuM ( TeCTUPOBAaHUE)
IIpomesxkyTouHasi aTTecTanus 2 ceMecTp - KOMILIEKCHBbII 1
au(pPpepeHIMPOBAHHBIN 3a4eT (TECTUPOBAHNE)




2.2. TemaTu4eckuii IJIaH U coiepkanue o0meodpa3oBarebHoil yueoHol Aucuuniauabl OYIL. 07 Xumus

HaumeHnoBanue O0bem ®opmupyembie pe3yabTaThl
Coaepixanue y4eOHOro MaTepuaa, NpakTHYecKUe 3aHATHS
pa3/iesioB U TeM 4acos
1 2 3 4
OcHoOBHOe coiep:KaHue

Pa3nen 1. TeopeTnueckue 0CHOBBI XUMHU 16
OcHOBHOe coiep:KaHue

Tema 1.1. XuMu4eckui 351eMeHT. ATOM. S11po aToma, U30TOIbI. DJIEKTPOHHAS 2 JIP5

OCHOBHbIE XUMHYECKHE | 60 10uka. DHepreTHIECKHE YPOBHH, TIOXYPOBHH. ATOMHBIE MP1,4,5,6,11,15,19

MIOHSTHSI U 3aKOHBI,
opouranu, s-, p-, d- anemenTs. OCOOEHHOCTH pacipe/IeICHuUs 1IP1,2,5

CTPOEHHE aTOMOB 5 .

S — 3JIEKTPOHOB 110 OPOUTAJISIM B aTOMaX 3JIEMEHTOB MEPBBIX YETHIPEX

3IIEMEHTOB. NepUoAOB. DIEKTPOHHAs! KOHGUrypaius atoMoB. OCHOBHBIE
XUMHUYECKHE 3aKOHBI.
IIpakTnyeckoe 3ansitue Nel. «OCHOBHBIE KOJIMYECTBEHHBIE 3aKOHBI B 2 JIP2
XMMHUHU U PacUeThl MO0 YPABHEHUAM XUMUUYECKUX PEAKLIUAI». MP1,6,8,10,13,14,15,17,18
OTtHocuTeNbHBIE aTOMHAs M MOJIEKYJIsIpHash Macchl. MossipHas macca. TIP2. 467

bl b 1)

KonnuectBo BemecTBa. MaccoBast 1011 BemiecTBa. 3aKOH ABOTrafipo.
Monspuabiii 00beM Ta3oB. OTHOCHUTENbHAS TUIOTHOCTHh Ta3oB. PacueTs
[I0 YpaBHEHUSAM XMMHUYECKMX PEaKIMH C HCIOJb30BAaHUEM MAaCCOBOU
JI0NIM BellecTBa, o0ObemMa (HOpMajbHBIE YCIOBHS) Ta3oB, KOJIWYECTBA
BEIECTBA.

Tema 1.2. IIpakTuyeckoe 3ansitue  Ne2, «M3yyeHrne  MepUOIUYECKUX 2 JIP1,2,3,5

[lepuoanueckuii 3aK0H
u [lepronnueckas
CUCTEMAa XUMUYECKUX
anemenTtoB J[. U.
MenneneeBa, ux CBS3b
C COBPEMEHHOM

3aKOHOMEPHOCTEN U UX B3aUMOCBSI3U CO CTPOEHUEM aTOMOBY.

Pemenne mpakTUKO-OPHEHTHPOBAHHBIX TEOPETHUECKUX 3aJaHUil Ha
XapaKTepU3alui0  XUMUYECKMX dJJeMEeHTOB  «Merammueckue /
HEMETAJUIMIECKUE CBOMCTBA XMMUYECKUX 3JICMEHTOB B COOTBETCTBHH C
UX DJJEKTPOHHBIM CTPOEHHEM M TIOJIOKEHHEM B MEPUOJAMYECKOU
cucTteMe xuMudeckux aineMeHToB J[.M1. MenaeneeBay.

MP1,4,6,8,10,13,14,15,17,18
11P2
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Teopuen CTPOCHUS

aTOMOB.
Tema 1.3. OcHoBHoOe€ coepxxaHue
Crpocuue BEILCCTBA | CrpoeHne BemiecTBa. XUMHUYCCKas CBSI3b. BHIBI XMUMIYCCKON CBSI3H JIP5
1 npuposia XMMHHUCCKOU (koBajJIcHTHasl HETOJSAPHAs W TOJSIpHAs, WOHHAS, METAIMYECKas). MP1,4,5,6,11,15,19
cBs3u.  MHuorooOpasue . .
- Mexanu3mbpl ~ 00pa3oBaHUsT  KOBICHTHOW  XUMHUYECKOH  CBSI3U IIP1,2,5
(oOMEHHBIE W  JIOHOPHO-AaKLENTOPHBIM). BomopomHas  cBS3b.
BanmentHOCTh.  DnekTpooTpunaTeabHOCTh. CTENneHb  OKHUCICHUS.
WoHbBI: KaTUOHBI ¥ AHUOHEL.
Tema 1.4. OcHoBHoOE coepxaHue
Knaccudukaums, Knaccudukanus Heoprannueckux Bemects. HomenknaTypa JIPS5,6,7
W HOMCHKJIAaTypa HEOPraHWYECKHUX BEIIEeCTB (OKCHIbI, TUIPOKCUIBI, KUCIOTHI, COJIN). MP1,2,4,6,7,9,11,19
HCOPraHMICCKUX BemiectBa MOJIEKYISIPHOTO U HEMOJIEKYJISIPHOTO CTPOEHUs. ArperaTHble IIP1,2,3,5
BCIICCTB. cocTosiHMSA BeniecTBa. Kpucrammueckue u amop(dHbIE BEIIECTBA.
3aKOH MOCTOSIHCTBA COCTaBa BeIeCcTBa. THUIThl KPUCTAUIMYECKUX
pemieTox (aToMHasi, MOJICKYJISIpHAs, HOHHASI, METaJUTHYeCcKast ).
3aBUCHMOCTh CBOMCTBA BEIIECTB OT THUIA KPUCTAUTMYECKOU PEIIETKH.
Tema 1.5. OcHoBHOE coiep:KaHue
Tumnel XUMHYECKUX Xumunueckas peakuus. Knaccupukanus XuMHYeCKUX peakinii B JIP2,3,5,6,7,14

peaKkuuid.

HEOPraHUYECKON M OPraHMYEeCKOil XMMUH. 3aKOHBI COXPAaHEHUS] MaCChI
BEILIECTBA, COXPAHECHUS M TIPEBPAICHHS YHEPTHH TIPU XUMUYECKUX
peakiusax. OKUCINTETbHO-BOCCTAHOBUTENBHBIC PEaKIINU (YpaBHEHUS
OKHCJICHHUA-BOCCTAHOBJICHUA, CTCIICHb OKHCIJICHHUSA, OKHCIINTCIIb 1
BOCCTAHOBUTEIIb, OKHUCIIMTCIIbHO-BOCCTAHOBUTCIIBHBIC PCAKIINHN B
npupoaec, Nporu3BOJCTBCHHBIX MPONIECCAX U KUZHEACATCIIBHOCTHU
OpTaHHU3MOB).

MP1,2,3,4,5,6,7,9,11,12,15,16,19
11P2,4,6,7

Tema 1.6.

OcHoBHOE conep:kaHue
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Ckopoctb xumMudeckux | CKOpOCTh peaklnuu, €€ 3aBHUCHUMOCTb OT pas3IU4YHBIX (PAKTOpPOB: JIP5
peakuunii. XuMHU4eCcKoe MPUPOABl PEATUPYIOIIMX BELIECTB, KOHLIEHTPALMU PEArUPYIOIINX MPI1,2,4,5,6,7,11,19
paBHOBECHE. BEILECTB, TEMIEPATYpPbl M IUIOIIAAM PEAKLUOHHOW IIOBEPXHOCTH. 1IP2,5,6

TennoBbie 3QPEKTH XUMHUYESCKUX PEAKIUI: 9K30- U SHIOTCPMHUUCCKHUE

peakuuu. OOpaTuMble peakinnu. XUMHYECKOe paBHOBecHe. DaKTOPHI,

BIIUSIONIME HA COCTOSHUE XUMHUYECKOTO PaBHOBECHS (KOHIICHTPAIIHS

peareHTOB WM TPOIYKTOB pEaklUW, JaBJICHHUE, TeMIepaTypa).

ITpunnun Jle Hlarense.
Tema 1.7. OcHoBHOe coJep:kaHue
PacTBopbl, Teopust PactBopel. Bwuapsl pacTBOpoB 1O COACPKAHHUIO PACTBOPEHHOTO JIP1,3,5,6,7,8,10,13,14,15
SHeKTPOJII/ITI/I‘leCKOﬁ BCIIIECTBA. PaCTBopI/IMOCTI). ITongarne o JUCIICPCHBIX CHCTCMax. MP1,2,4,5,6,7,11,15,16,19

IUCCOLIMAIAN U
HOHHBIA 0OMEH.

HctuHHbIE M KOJUIOMJHBIE pacTBOphl. MaccoBasi /OISl BEIIECTBa B
pactBope. Ilonstue o BogoponHom mokasarene (pH) pacTtBopa.
OnexkTponauTuyeckas auccouuanys. CuiabHble U clladble 3JIEKTPOJIUTHI,
HEDJICKTPOJIUTHI. Peakiinu noHHOTO 0OMeHa.

1IP1,2,4,7,8,9,10

Pa3nen 2. Heoprannueckasi xXumust

Tema 2.1.
Dduznko-xuMuYecKue

CBOMCTBA
HGOpFaHquCKHX
BEIIECTB.

OcHoBHOE coaepKaHue

Meramnel.  Ilomoxenne werauioB B Ilepuonnueckon  cucreme
XUMUYECKUX dJeMeHTOB. (OCOOEHHOCTH CTPOEHUS AJIEKTPOHHBIX
000s0uek atoMoB MeTaiuioB. O0mue puznyeckre CBOMCTBA METAIOB.
CruiaBpl METAIUIOB. DJIEKTPOXUMUUYECKHUM DSl HANIPSHKEHUN METaJIJIOB.
XVUMHYECKHE CBOMCTBA BAXKHEHWIIMX METAJUIOB (HATpUM, Kasui,
Kanbpl[Uii, MarHui, aalOMUHUHN, IUHK, XpOM, XKele30, MeAb) M UuX
coequHeHuil. OOmme crnocoObl MonydeHuss MeTasoB. [IpumeHeHwme
METAJIJIOB B OBITY M TEXHHKE.

JIP5,6,7,14
MP1,5,6,9,11,12,16,19
1IP1,2,3,5,7,8
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Hemeramnbl. [lonoxenune HemetaiuioB B Ilepuomgmyeckoil cucreme
xummudecknx ayeMeHToB J[.M. MeHneneeBa U 0COOCHHOCTH CTPOCHUS
aToMoB. PH3NYECKUE CBOMCTBA HEMETAIIIOB. AJUIOTPOIUSI HEMETAIIOB
(Ha mpumepe Kuciopona, cepbl, ¢ocdopa u yriepona). XuMHUECKHUES
CBOMCTBAa U NMPUMEHECHHE BAKHEUIIIMX HEMETA/UIOB (TaJIOT€HOB, CEPHI,
azota, gocdopa, yraepoaa u KpeMHHs) U UX COCTUHEHHUH (OKCHIOB,
KHUCJIOPOJCOACPKAIINX KHCIIOT, BOJIOPOJIHBIX COCIMHCHHM ).
IIprMeHeHrne BaKHEUIINX HEMETAIUIOB U UX COCTMHEHUN.

JIPS5,6
MP1,6,11,16,19
1IP1,2,3,5,7

XUMHUYECKUE CBOMCTBA OCHOBHBIX KJIAaCCOB HEOPraHWYECKUX BEILECTB
(OKCHAOB, THIPOKCUIOB, KUCJIOT, COJIe U Jp.). ['eHeTnueckas CBS3b
HEOPTraHWYECKHX BEILECTB, MPUHAMICKANUX K PA3JIUUYHBIM KJIaccaM.
3aKOHOMEPHOCTH B  HW3MEHEHUM CBOMCTB IPOCTHIX  BEIECTB,
BOJIOPOJIHBIX COCIMHEHUH, BBICIITUX OKCUJOB Y TUAPOKCHUIOB.

JIP5,10
MP1,2,3,4,5,6,7,11,16,19
1IP1,2,3,5,7,8

Pasznen

3. TeopeTnyeckue 0OCHOBBI OPraHNY€eCKO XUMHHU

Tema 3.1.
Kinaccudukanms,

CTPOCHUC U
HOMCHKIJIaTypa
OpraHU4YC€CKUux
BCIIICCTB.

[Ipenmer opranmyeckol Xumuu: €€ BO3HUKHOBEHHE, pa3BUTHE U
3HAYEHWE B IIOJYYEHHHM HOBBIX BEIIECTB M MarepuasioB. Teopus
CTPOEHHUsI OpraHuueckux coeanHeHud A.M. BytnepoBa, €€ OCHOBHBIE
nonoxkeHus. CTpykTypHble (GOpPMYyNIbl  OpPraHMYECKHUX  BEIIECTB.
l'omonorusi, wu3omepusa. XuMHuYecKas CBA3b B  OPraHMYECKUX
COEMHEHUAX: KPAaTHBIC CBA3H, G- U T-CBSA3H.

[IpencraBienue o kinaccuukay OpPraHUuIeCKUX BEIIECTB.

Homenknarypa opraHnueckux COeJUHEHHUH (CUcTeMaTuyeckas) u
TPUBHAIIbHBIE HA3BAHUS BAXKHEHIINX NPEICTABUTEIEH KIACCOB
OpPraHNYECKHUX BEIIECTB.

JIP1,5,6
MP1,2,4,6,11,15,19
1IP1,2,6,

Paznen 4. YriaeBsogopoabl

Tema 4.1.

OcHoBHOE coaepKaHue

YrieBogopobl U ux
MPUPOTHBIE HCTOYHUKH.

[IpenenbHble  YIIIEBOMOPOABI  (@JIKaHBI). COCTaB W CTPOCHHE,
TOMOJIOTHUECKU psifl. MeTaH u 3TaH: COCTaB, CTPOCHHE, PU3NIECKUE U
XUMHUYECKHE CBOMCTBA (peaKIMu 3aMEIICHUSI U TOPEHUs), TOTyIEHUE U
MIPUMEHEHUE.

JIP5,6,10
MPI1,2,6,11,19
1IP3,4, 5,8
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HenpenenpHbie yriaeBoAopOIb! (aIKEHBI, aKaJIUEHbI, aTKUHBI).
AJIKEHBI: COCTaB U CTPOEHHME, TI'OMOJIOTMUECKUH psa. OTUIEH U
MPOIMJICH: COCTaB, CTPOCHHE, (U3MYECKHE U XUMHUYECKHE CBOWCTBA
(peakuuu TUAPUPOBAHUS, TAIOTCHUPOBAHUS, THIPATALIUN, OKUCIICHHS 1
MOJIMMEPU3AIUH ) TIOJTyYeHHUE U IPUMEHEHHE.

Ankanuensl: OyramueH-1,3 u wmerunOyramueH-1,3, Xummueckoe
CTpOEHHE, CBOMCTBAa (peakius IOJUMEPHU3aAIiK), HMpUMCHEHHE (JIst
CUHTE3a IPUPOTHOTO U CHHTETHYECKOTO KaydyKa U PE3HHBI).

AJKUHBL: COCTaB M OCOOCHHOCTH CTPOSHUS, TOMOJIOTHYCCKHUMA PSIJIL.

AUIETHIICH: COCTaB, XUMHUYECKOE CTPOCHHE, (PU3HUECKUE U

XUMHUYECKHE CBOMCTBA (peaKuu THIPUPOBaHUS, FaJIOT€HUPOBAHMUSI,
THIpATAIUK TOPEHHsI), TOJYYeHUE U TIPUMEHEHHE (MCTOUHHMK
BBICOKOTEMIIEPATYPHOT'O IJIAMEHH JIJIs1 CBAPKH U PE3KU METAJIOB).
ApomaTHyecKHe YyriIeBoAopoabl (apeHsl). BeH301 M TOMyOs: COCTaB,
CTpoeHHe, (Qu3MYecKkMe U  XUMHUYECKHEe CBOWCTBA  (peakuuu
TaJIOTEHUPOBAHUSI W HUTPOBAHMs), IOJYyYEeHHE U IPUMEHEHUE.
Tokcu4yHOCTh apeHOB (BIUsiHME O€H30JIa HA OpPraHM3M YelOBEeKa).
['eHernyeckass CBsSI3b MEXIY YIVIEBOAOPOJAMH, MPUHAIISKALUMHU K
pa3IMYHBIM KJIaccaM.

[TpuposHbIE HCTOYHUKH YTI€BOAOPOAOB. IIpupoIHBbIii ra3 u NOMyTHHIE
HedTsHbIe ra3sl. Hedthb 1 e€ npoucxoxnenue. CriocoObl nepepaboTku
He(TU: TIeperoHkKa, KPEKUHT (TePMHUUECKUN, KaTATUTUYECKUH),
nupoau3. [IpoaykTel nepepadoTku HeYTH, X IPUMEHEHHUE B
IPOMBIIIIEHHOCTH

u B ObITy. KaMeHHBII yrosib U MPOAYKTHI €To epepadoTKH.

JIP5,6,10
MP1,2,6,11,19
1IP3,4,5,8

Paznen 5. Kuciiopoaocoaep:kamme oprannyecKue coeuHeHU s

14

Tema 5.1.

OcHoBHOe coaep:xaHue
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Cnuptsl. enoun.

[penenbHble OMHOATOMHBIE CIUPTHI (METAHOJ M 3TAHON). CTPOCHHE,
duznyeckue M XHUMHUYECKHE CBOHCTBA (pEaKkIUH C aKTHBHBIMHU
MeTaJlIaMH, raJOr€HOBOJIOPOJIAMH, TOpEHUE), MPUMEHEHHE.
BonoponHbie cBSI3U MEXIy MOJICKYJIaMH CUPTOB. DU3HOIOTHYECKOE
JIeCTBUE METaHOJIa U 3TaHOJIa Ha OPTaHU3M YeJIOBEKa.

MHOroaToOMHbIC CIUPTHI (ITHJICHIJIMKOIb W TJIMIEPUH). CTPOCHHE,
du3nveckue W XUMHYECKHE CBOWCTBA  (B3aUMOJICHCTBHE  CO
MCJIOYHBIMHU MCETAJIaMH, Ka4YCCTBCHHAsA pPCAaKIHA Ha MHOI'OAaTOMHBLIC
cnupThl). DU3MOIOTHYECKOE JICHCTBHE HA OpraHu3M YelOBEKa.
IIpuMeHeHre MIMIEeprUHA U STUIICHTIIUKOJIS.

®enon. CtpoeHne MOIEKYNbI, (pU3NUYECKHEe U XHUMHUYECKHE CBOMCTBA
¢denona. TokcumuHOCTH (PeHONA, €ro (PUIMOJIOTHUECKOE JCHCTBHUE Ha
opranusM 4esnoBeka. [I[pumenenue denoa.

JIP5,6,10
MP2,6,11,19
1IP3,4, 5,8

Tema 5.2.
ANBOETUIbL.

KapOoHoBBIE KUCTOTHI.

CrnoxHble 3(uUpBHl.

OcHOBHOe coJepkaHue

Anpreruasl M KeTOHBI ((popMamnbaeruj, auneTaabIeTHA, AaleTOH):
CTpoeHue, pru3nyecKre 1 XUMHUIECKHEe CBOMCTBA (PEaKLMU OKUCIICHUS U
BOCCTaHOBJICHHSI, KAUECTBEHHBIE PEAKIINH), TIOJIydeHHE U TIPUMEHEHHE.
OnHOOCHOBHBIE MpeJeNbHble KapOOHOBBIE KHUCIOTHI (MypaBbHHAs M
YKCYCHasl KHCJIOTBI): CTpO€HHUE, (U3NYECKHEe M XMMHYECKHE CBOWMCTBA
(oOme cBOMCTBA KHCIOT, peaklus STepUPHKALMU), TOIy4YEeHHE U
npuMeHerne. CTeaprHOBast U OJIEWHOBAS KUCIOTHI KaK MPEICTaBUTEIH
BBICHIMX KapOOHOBBIX KHCIIOT. MblIa KaK COJM BBICIIMX KapOOHOBBIX
KHCJIOT, UX MOIOIIee JeiCTBHE.

JIP5,6,10
MP2,6,11,19
1IP3,4, 5,8

Jlpyrue ¢popmbl aTTecTanuu ( TeCTUPOBAHME)

OnHOOCHOBHBIE MpeJeNbHbIe KapOOHOBBIE KHCIOTHI (MypaBbHHAs M
YKCYCHasl KHCJIOTBI): CTpOeHHe, (pU3NYecKue M XMMHUYECKHE CBOWCTBA
(oOure cBOMCTBA KHCIOT, peaklus STepUPHKALMU), TOIyYEeHHE H
npuMeHeHrne. CTeapuHOBasi U OJIEMHOBAs! KUCJIOTHI KaK MPEICTaBUTENN
BBICIIMX KapOOHOBBIX KUCJIOT. MblJIa KaK COJHM BBICHIMX KapOOHOBBIX

JIP5,6,10
MP2,6,11,19
1IP3,4, 5,8
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KHCJIOT, UX MOIOIIIEE JCHCTBHE.

Crnoxubie 3(UpBl KaK MPOU3BOJIHBIC KAPOOHOBBIX KUCIOT. [ 'maposms
cnoxHbIX 3¢pupoB. Kupsl. 'maponus sxupos. [IpumeneHue XHUpOB.
buonornueckas posb )KUPOB.

JIP5,6,10
MP2,6,11,19
1IP3,4, 5,8

Tema 5.3.
VTIieBoabl.

OcHoBHoOe copepxaHue

YrieBoapl: cocTaB, KiIacCUpUKAMs YyIJIeBOJOB (MOHO-, OW- |
nonucaxapuzbl). ['moko3a — mpocTelmii MoHOCaxapui: 0COOEHHOCTH
CTPOCHUA MOJICKYIJIBI, (1)I/I3I/I‘~ICCKI/I€ U XMMHWYECKHE CBOMCTBA IJIIOKO3EI
(B3aumoneiictBue ¢ rugapokcugom menu (II), okucneHne aMMuadyHBIM
pactBopoMm okcuia cepedpa (1), BoccraHoBICHHE, OPOKCHHUE TITFOKO3bI),
HAXO0XJICHHE B IPUPO/JIE, MPUMEHEHHUE TITIOKO3bI, OMOJIOTHYECcKas poJib B
JKA3HENIEATENbHOCTU Oopranusma uenoBeka. dorocunres. @pykTo3a Kak
M30MEp TIIFOKO3BI.

Caxapoza — NpeacTaBUTENb JAWCAaXapuloB, TUIPOJIM3 Caxapo3bl,
HAXO0XJICHHE B IPUPOJIC U IPUMEHEHHE.

[Tonucaxapuapl: Kpaxmana W LEI0I03a KaK MPUPOTHBIE MOIUMEPHI.

Ctpoenue Kkpaxmana ¥ IEJUIIOJIO3bl, (U3UYECKHE W XUMUYECKUE
CBOMCTBA KpaxMaJa (THIPOJIU3, KAUeCTBEHHAS! PEAKIIUS C UOJOM).

JIP5,6,10
MP2,6,11,19
1IP3,4, 5,8

Tema 5.4.
DU3UKO-XUMHUYECKUE

CBOMCTBA
KHUCJIOPO0COAEPKAIINX
OpraHUYeCKHX.

OcHoBHOE CoAEpKaHuE

IIpakTuyeckoe 3ansaTue Ne3 «HomeHknaTypa KUCIOPOAOCOAEPKALIUX
OpPraHUYECKUX COCTUHEHUID.

TpuBuanpHass MW MEXAyHapoJHas HOMEHKJATypa, XUMHYECKHE
CBOWCTBA, CIOCOOBI MOJYYEHHs CHUPTOB U (HEHOJOB, KapOOHOBBIX
KHUCIIOT U 3QUPOB, abJIETHI0B U KeTOHOB. COCTaBJIEHHUE CXEM peaKIuil
(B TOM wyHciae TO TPEAJOXKEHHBIM IIeTOYKaM IpeBpalleHuil),
XapaKTepU3YIOIMIUX XUMHUYECKHE CBOMCTBA KHCIOPOIOCOAEpKAIINUX
OpPraHMYECKUX COCIUHEHHM.

JIP5,6,10
MP2,6,11,19
1IP3,4, 5,8

Pa3znen 6. A3oTconepikanue oOpraHuyeckue coeIuHeHus

Tema 6.1.

‘ OcHoBHOe coaep:xaHue
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AMUHEL AMUHBI: METWJIAaMUH — MPOCTEUILINN MPEACTAaBUTE]Ib aMHUHOB: COCTaB, JIP5,6,10
AMHUHOKHUCIOTHI. XUMHUYECKOE CTpOCHHE, (U3MYECKUE ¥ XUMHYECKHE CBOICTBA, MP1,2,6.11,19
benku. HaXO0XJIEHHE B IPUPO/IE. IIP3.4.5.8

AMUHOKHCIOTHI Kak amMQOTepHbIE OpPraHUYECKHUEe COCTUHEHUS.

Ou3nyeckue W XHUMHUYECKHE CBOICTBA aMUHOKHUCIOT (Ha MpuUMepe

ruiuHa). buonornueckoe 3HaueHre aMUHOKUCIIOT. [lenTubr.

benku kak mnpuponHeie monuMepsl. llepBuuHas, BTOpuUYHAs WU

TPETUYHAsi CTPYKTypa OenkoB. XHMHYECKHE CBOHCTBA OEIIKOB:

TUAPOIIN3, JCHATYpallus, KaYeCTBEeHHbIE pEeaKluy Ha OeJIKU.

IIpakTnueckoe 3ansitue Ne4d. «CpoiicTBa  a30TOCOAEpKAILUX JIP5,6,10

OpPTaHUYECKUX COCTUHEHUID. MPI1,2,6.11,19

®dusnueckue u XMMUYECKHUE CBOMCTBA AMUHOB (PEaKIIMU C KUCIOTaMHU U IIP3.4.5.8

TOpEeHHs) U aMHHOKHCJIOT (Ha mpumepe mmnuHa). HabGmonenue u

OMKMCAHNUE JACMOHCTPAMOHHBIX OIBITOB: JEHATYypalnus OCIKOB IpHU

HArpeBaHUU, [IBETHBIC PEAKIIMH OCIIKOB.

Pa3nes 7. BoicokoMoJIeKyJISIpHbIE COeANHEHUSI

Tema 7.1. IIpakTuyeckoe 3ansitue NeS. «CuHTe3, aHanu3 M KiIaccU(UKAIUS JIP5,6,10
[Tnactmacchl. BBICOKOMOJIEKYJISIPHBIX COEAMHEHUN» MP1,2,6.11,19
Kayuyku. BonokHa. OCHOBHBIE TIOHSTHSI XHMHH BBICOKOMOJIEKYJISIPHBIX COCTUHEHUN: IIP3.4.5.8

MOHOMED, IOJUMEDP, CTPYKTYpPHOE 3BEHO, CTENEHb IOJIMMEpHU3aLNH,
cpenHsisi  MoJeKkynspHas Macca. (OCHOBHbIE METOABI  CHHTE3a
BBICOKOMOJIEKYJSIDHBIX ~ CO€OUHEHMH  —  MonuMepu3auus |
MOJIMKOHCHCAIINS.

O3HakomiieHHE ¢ 00pa3liaMi HMPUPOAHBIX U HCKYCCTBEHHBIX BOJIOKOH,
IUIACTMACC, KaydyKOB: IUIACTMAcChl (IOJUATUIIECH, IOJIMIIPOIUIIEH,
NOJIMBUHUIIXJIOPUA, TIOJUCTHPOJI); HATypajbHBII U CHHTETUYECKHE
Kaydykd (OyTaJueHOBBIN, XJIOPOMPEHOBBIM M M30MPEHOBBIN); BOJOKHA
(HaTypanpHBIE (XJIOMOK, MIEPCTh, IIENK), UCKYCCTBEHHBIE (aleTaTHOE
BOJIOKHO, BUCKO03a), CHHTETHYECKHE (KAlpOH U JIABCAH).

Paznen 8. Xumus B ObITY H IPOU3BOJACTBEHHOI 1eATEJILHOCTH YeJI0BEKA

Tema 8.1.

‘ OcHoBHOe coaep:xaHue
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XHUMHYECKHE
TEXHOJIOTHHU

B ITOBCETHEBHOM

1 Ipo)eCCUOHAIBHON
JIeSITEILHOCTH
YyeJIoBeKa.

[IpaBuiia HKOJOrMYECKH 1€1ecO00pa3HOro0 TMOBEJACHUS B OBITY U
TPYIOBOM JESATENBHOCTH B LEISAX COXPAHEHHUS CBOErO 3J0pOBbS M
OKpYXKarolled MPUPOAHON Cpeibl, OMAacCHOCTh BO3JICHCTBUS Ha >KUBBIC
OpraHU3MBbI OpraHUYECKUX BEILIECTB OTJIENTbHBIX KJIACCOB
(YyrneBomopobl, COUPTHI, (PEHOJbI, XJIOPOPraHUYECKHE MPOU3BOJIHEIE,
albACTUJIBI U JP.), OKA3aTeNb MPEACIbHO JOMYCTUMON KOHIIEHTPAIIUI
U €r0 UCIIOIb30BAHHUE.

JIP2,3,4,5,6,8,15
MPI1,8,11,12,13,14,16,19
1IP1,9,10

Ponp xumMum B oOecredyeHHH SKOJOTHYECKOW, HIHEPreTHYecKOll U
MUIIEBON O€30MaCHOCTH, Pa3BUTHH MEIUIIMHBI, CO3JaHUU HOBBIX
MaTepuaioB (B  3aBUCHMOCTH OT Buga MIpodecCHOHANbHOM
NESATETbHOCTH), HOBBIX HCTOYHMKOB JHEPruu (aJIbTepHATUBHBIC
UCTOYHUKM dHeprun). [loHsTHE 0 HayUYHBIX METOaX MO3HAHUS BEIIECTB
u  xuMmuueckux peakuuid. [lpeacraBienuss 00 O0OMMX HAyYHBIX
MPUHIIMIIAX MPOMBIIUIEHHOTO TMOJYYEeHUS BaKHEHIIMX BeliecTB (Ha
npuMepax Mpou3BOJICTBA aMMHUAKa, CEPHON KHCIIOThI, METAHOJIA).

JIP2,3,4,5,6,8,15
MPI1,8,11,12,13,14,16,19
1IP1,9,10

KommiexkcHblii aupepeHUMPOBAHHBIA 32a4€éT ¢ JUCHHUIJIMHON
«buogorus» (2ii cemecTp)

Bcero:

56
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3. YciaoBus peajm3aiui NporpaMmmbl 001eo0pa3oBaTeibHO y4eOHOH JTUCHMIITIMHBI
OVIL. 07 Xumus
3.1. MaTepunajibHO — TeXHUYeCKOe 00ecneveHne:
Jns peanmzanmu mporpaMMbl y9eOHOW AHUCIUTUIMHBI TIPEAYCMOTPEHBI CIIEAYIONINE CIelHaTbHBIE
IIOMCHICHUSA: KaOUHET «ECTCCTBGHHOHaV‘IHHX JUCTTUITIIUHY .

O6opynoBaHrEe KAOMHETa COCTABJISIOT;
TexHnueckue cpeacTBa 00y4eHus :
Bcero 1K — 2 mT.
- 1 x Cucremuslii 6510k B coope (2009 r.8., [Iponieccop Intel Celeron E3200 2.40 I'T'11 (2 siapa / 2 moToka),
OmnepatusHas namatb DDR2 1 I'6, Hakommurens SATA HDD 25016,
MonuTtop 1360x768 19", Microsoft Windows XP)
- 1 x Cucremuslii 6510k B coope (2004 r.B., [Iporieccop Intel Pentium 4 3.00 I'T'1t (1 sapo / 1 moToK),
OneparusHnas namste DDR 512 M6, Hakonutens HDD SATA 80 I'6,
Momnwurop 1280x1024 17", Microsoft Windows XP)
- MynsTUMenuiHbIH TpoekTop EPSONEB-S12; skpan

O6opynoBanne kabuHeTa U pado4uX MeCT CTYIeHTOB

- IocKa yueOHasl,

- pabodee MecTo MpenogaBaTess,

- CTOJIBL, CTYJbS (TI0 YHCITy 00ydaromuxcs),

- mKadbl YIS XpaHSHUS Pa3JaTOYHOIO JUJAKTHUESCKOTO MaTepuaia u Jp.

YuebHo-MeTOAUYECKOE ODecTie yeHHe:

- MHOTO()YHKIIMOHANBHBI KOMIUIEKC PENoAaBaTels;

- HaIJISIIHBIE TIOCOOMS (KOMIUIEKTHI Y4eOHbBIX TaOJIuL, UIAaKaTOB, Pa3JaTOuYHbIA MaTepral 1 Ip.);
- 1abopaTtopHOe 000PYIOBaHUE JUTS UCCIIEIOBAHNI

3.2. UudopmanuonHoe odecriedeHne 00yuYeHust

OcHOBHBIC HCTOYHHMKH:
OUl. «Pyn3uruc, I'. E. Xumus: 6a3oBsiil ypoeHs : yueOHuk / I'. E. Pyasutuc, ®@. I'. ®enbaman.
— Mockaa : IIpocsemienne, 2024. — 336 ¢. — ISBN 978-5-09-111351-8. — Teker :
ANEKTPOHHBIHN // JlaHb : anekTpoHHO-0nbMMoTeunas cucrema. — URL:
https://e.lanbook.com/book/408677

JlonoJiHuTeIbHbIE HCTOYHUKH:
U1 .«I"abpuensa, O. C. Xumus: 10-i kimacc: 6a30Bb1it ypoBeHs : yueOHuk / O. C. 'abpuenss,
N. T'. Octpoymos, C. A. CnankoB. — 6-e u3a., crep. — Mocksa : [Ipocemenue, 2024. — 128
c. — ISBN 978-5-09-112176-6. — Tekcr : anmeKTpoHHbIH // JIaHb : IeKTpOHHO-OHOIHOTeYHAS
cucrema. — URL: https://e.lanbook.com/book/408671
JAN2. «"abpuensH, O. C. Xumus: 11-i kiacc: 06a30Bbiit ypoBeHb : yueOHuK / O. C. ['aGpuensH,
HN. T'. Octpoymos, C. A. CnankoB. — 6-e u3a., crep. — Mocksa : [IpocBemenue, 2024. — 127
c. — ISBN 978-5-09-112177-3. — Tekcr : 2neKTpoHHbIH // JIaHb : 3IeKTpOHHO-OHOIHOTeYHAS
cucrema. — URL.: https://e.lanbook.com/book/408668

HNuTepHeT-pecypcen:
1. Tlopran  ¢dyHaameHTanbHOro  xumMuueckoro ooOpazoBanuss ChemNet. Xumnueckas
uH(opManmoHnHas cetb: Hayka, oOpazoBanue, TexHonoruu http://www.chemnet.ru
2. Enmumnmas  xomnekums  I[OP:  Ilpeamernas  komnekiust  «Xumwmst» http://school-
collection.edu.ru/collection/chemistry
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3.EcTecTBeHHO-Hay4YHbIE OKCIIEPUMEHTHI: XUMUSL. Komnexuus Poccutickoro
obrreodpaszoBarenbpHOTO mopraina http://experiment.edu.ru

4. 3anumatenbHas xumus http://home.uic.tula.ru/~zanchem

5. Kimaccudukarus xumuueckux peaknuii http://classchem.narod.ru

6. OnnaitH-cipaBoYHUK XuMHudeckux eMenToB WebElements http://webelements.narod.ru

7. HaHomeTp: HaHOTEXHOJIOTHYECKOe coobmecTBo http://www.nanometer.ru

8. Xumus and BceX: WUIIOCTPUPOBAHHBIE MaTepUalibl 1O OOMIeH, OpraHu4ecKod U
Heopranuueckoi xumuu http://school-sector.relarn.ru/nsm

9. Xumus u xu3Hb — XXI Bek: HayuHO-TIOMYJISIpHBIIA XypHan http://www.hij.ru

4. KoHTpPOJIb ¥ OlleHKA Pe3yJIbTATOB OCBOEHMsI 00111e00pa3oBaTe/IbHOM
yueOHoi qucuunianabl OYIL. 07 Xumus

KOHTpOJIB 1 OLICHKA PAaCKPbIBAIOTCA YCPE3 NUCHUINIMHAPHBIC PE3YJIbTAThbI.

Paznen/Tema Pe3yabTathl THII OLleHOYHBIX MEPONIPUATHI

Pa3zpnen 1. OcHOBBI CTPOCHMS BeleCTBA

Tema 1.1 Ctpoenue CocTaBnsTh XUMHUYECKIE 1. 3agaun HA COCTABICHNE XUMHUECKUX
aTOMOB XHUMHUYECKUX (bOpMyJIBI COCTUHEHUH B (GopMyIT IBYXaTOMHBIX COCAMHEHUH
SJIEMEHTOB U TIPUPOJIA COOTBETCTBHH CO CTCTICHBIO (oxcuIOB, CYyIb(QUIOB, TUAPUIOB U
XUMHUYCECKOU CBSI3U OKHUCJICHUSI XUMHUYECKHIX T.IL).
AJIEMEHTOB, UCXOS U3 2.3a7aHns Ha UCTIOJIb30BaHUE
BAJICHTHOCTHU U XUMHUYECKON CUMBOJIMKH W Ha3BaHU
AIIEKTPOOTPUIIATEIBHOCTH. COCJIMHEHU 1T0 HOMEHKJIATYPE

MEXIyHapOIHOTO CO03a
TEOPETUUECKON U MPUKIATHON XUMHUU
Y TPUBHUAJIbHBIX HA3BAHUM JIsI
COCTaBJICHHSI XUMUYECKUX (HOPMYIT
JIBYXaTOMHBIX COSTUHEHHUH (OKCHIIOB,
Ccynb(UI0B, THAPUIOB U T.II.) U APYTUX
HEOPraHWYECKUX COEJMHEHUN
OTJIEIBHBIX KJIACCOB

3.TectupoBanue

4 ITpakTUdecKoe 3aHsATHE

Tema 1.2 XapakTepus3oBaTh 1. I[IpakTHKO-OPUEHTUPOBAHHBIE

[Tepuonnueckuii 3aK0H XHMHYECKHE DJICMCHTEI B TEOPETUUECKUE 3aJaHUsI HA

u Tabnmmna J1.1. COOTBETCTBUU C HX XapaKTEPU3ALUIO0 XUMUYECKUX

Menzaeneena ITOJIOKEHUEM B sneMeHToB: «MeTtamyeckue /
MIePUOINIECKON CUCTEME HEMETAJUIMYECKHE CBOMCTBA,
XUMUYeCcKuX 37eMeHToB .M. | aneKTpooTpULaTeIbHOCTh U CPOJCTBO
Meneneena K 3JIEKTPOHY XMMHYECKHUX JJIEMEHTOB

B COOTBETCTBHE C MX DICKTPOHHBIM
CTPOCHUEM U TOJIOKEHUEM B
MIEPUOIUYECKON CUCTEME XUMUYECKUX
anemenToB /.. MenneneeBa»
2.TectupoBaHue

3.IIpakTHueckoe 3aHsITHE
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Paspmes 2 Xumudeckue peakium

Tema 2.1.
Tunbel XUMHYECKHX
peakuui

CoCTaBIATh PeaKITun
COCJIMHEHWSI, PA3JIOKEHUS,
o0MeHa, 3aMelleHus,
OKHUCITUTEBHO-
BOCCTaHOBUTEIHHBIC
peaxiumn

1. 3agaun Ha cocTaBlIeHUE YpaBHCHHUH
peaKIuid:
— COCJIUHCHUS, 3aMEIICHUS,
pasoKeHHsI, 0OMeHa;
— OKHUCIIUTEIbHO-
BOCCTAHOBUTEILHBIX PEaKIU ¢
WCIOJIb30BaHUEM METO/Ia
AIEKTPOHHOTO OajaHca.
2. 3agaun Ha pacdeT MaccChl BEIIeCTBa
i 00bEMa
Ta30B 110 U3BECTHOMY KOJHUYECTBY
BEIIeCcTBa, Macce Wi 00BEMY OJTHOTO
13 YYaCTBYIOIIUX B PEAKI[UH BEUICCTB;
pacuérsl
Macchl (00bEMa, KOJTHIeCTBa
BEIICCTBA) IPOJAYKTOB PEaKIUH, CCITH
OJIHO M3 BEIECTB UMEET IPUMECH
3.IlpakTHuecKoe 3aHsITHE

Tema 2.2.

DIEeKTPOIUTUYCCKAS
JNYCCOLIMAlNs U NOHHBIN

CocTaBisATh ypaBHEHUS
XUMHUYCCKUX PCAKIIUN
HMOHHOT'O O0OMEHA C y4acTHEeM

1. 3amanus Ha cocTaBlIeHUE
MOJIEKYJIIPHBIX U MOHHBIX PEaKIMi ¢
Y4acTHUEM KUCIIOT, OCHOBaHUH U COJIEH,

oOmeH HEOPraHNYECKUX BEIIECTB YCTaHOBJICHUE N3MEHEHHUS
KHCJIIOTHOCTH CpEJIbI
Pa3nen 3. CTpoeHue 1 cBOiicTBA HEOPraHMYeCKUX BelleCTB
Tema Knaccudummposars 1. 3agauu HaA pacyeT MaccoBOM JOIU

3.1.Knaccuduxanus,

HOMCHKIJIATYypa U

HCOPraHnvYCCKUC BCUICCTBA B
COOTBECTCTBHUHU C UX

(Macchl) XMMHUYECKOTO JIEMEHTA
(coennHEHUs) B MOJIEKYIIE (CMeCH).

CTpOEHUE CTPOEHUEM 2.TectupoBaHue

HEOPTaHUYECKUX

BEIIECTB

Tema 3.2. YcranaBnuBaTh 1. 3anaHus Ha COCTaBIEHNE yPaBHEHUM

Ddusuko-xuMuUecKue

3aBUCHUMOCTbH (PU3UKO-

XUMHYCCKHUX peaKHI/Iﬁ C y4aCcTuem

CBOMCTBA XUMHYECKNX CBOMCTB IMPOCTBIX U CIIOKHBIX HECOPTraHUYCCKUX
HEOPTaHHYECKUX HEOPraHWYECKUX BEIIECTB OT | BEHIECTB: OKCHIOB METAJLIOB,
BCUICCTB CTPOCHUA aTOMOB U HEMETAJJIOB U an)OTepHI)IX
MOJIEKYJI, & TAKXKE TUIIA 3IIEMEHTOB; HEOPTaHHYECKUX KHUCIIOT,
KPUCTAIUTMYECKOU PEIIETKH OCHOBaHUI 1 aM(hOTEpHBIX
THIPOKCH/IOB, HEOPTAHUYIECKHX COJICH,
XapaKkTepU3YIOUIUX UX CBOWCTBA U
CHOCOOBI TIOTYYEHHSL.
2 IlpaxkTudeckoe 3aHsATUE
3.TectupoBanue
Pa3nen 4. CTpoeHue u CBOMCTBA OPraHUYeCKUX BellleCTB
Tema Knaccudunuposars 1. 3aganus Ha COCTaBJICHUE Ha3BAaHUH
4.1 Knaccuduxamms, OpraHMYECKUE BEIECTBA B OpPTaHHYECKUX COCITUHEHUI 1O
CTpOEHHE U COOTBETCTBHH C UX TPUBHAILHOW WM MEXKTyHAPOIHOM
HOMEHKJIaTypa CTpOCHUEM CUCTEMaTHYECKON HOMEHKIIAType.

OpPraHuYCCKUX BEUICCTB

2. 3amaHus Ha COCTaBJICHUE MTOJIHBIX U
COKPAIICHHBIX CTPYKTYPHBIX (POpMYII
OpTraHUYECKUX BEMIECTB OTACITBHBIX
KJIaCCOB.

3. 3agauu Ha onpeaeiieHue
npocteiieit popMyssl OpraHndecKoi
MOJICKYJIBI, HCXOJISI M3 DJIEMEHTHOTO
cocraaa (B %)
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Tema 4.2.
CBoiicTBa
OpPTaHHYECKUX
COCIMHEHU I

VcranaBauBaTh
3aBUCUMOCTH (PU3HKO-
XUMHUYECKUX CBONCTB
OpPraHMYECKUX BEIICCTB OT
CTPOCHUS MOJICKYIT

1. 3amaHus Ha cOCTaBIEHUE YPaBHEHUM
XMMUYECKHUX PEaKLUi ¢ ydyacTueM
OpraHMYEeCKUX BEUIECTB HA OCHOBaHUH
HX COCTaBa U CTPOEHUSI.

2. 3amaHus Ha COCTABIICHHE yPaBHEHHI
XHMHUYECKUX PEeaKiiuii,
WITIOCTPUPYIOLINX XUMUYIECKHE
CBOIICTBA C yYETOM MEXaHU3MOB
MPOTEKAHUS TaHHBIX PEaKIHi 1
TE€HETUYECKON CBSA3HM OPTaHUYECKUX
BEIIECTB Pa3HBIX KJIACCOB.

3. PacueTtHsle 331241 110 YpaBHEHHUSIM
peaKnuii ¢ yyacTUEM OPraHUYECKUX
BEIIECTB.

Tema 4.3.
Wnentnduxanms
OpPraHnvYcCKuX BCHICCTB,
HUX 3HAYCHHUC U
MIpUMEHEHHNE B OBITOBOM
Y MIPOU3BOICTBEHHOU
JeSITEIbHOCTH YellOBeKa

HccnenoBaTh kKaueCTBEHHBIC
peaKLK OPraHuYECKUX
COCIMHEHUN OTIEIbHBIX
KJIacCOB

1.I[IpakTHKO-OpHUEHTUPOBAHHEIC
3aJaHus [10 COCTaBICHUIO XUMUIECKIX
peaKUUi ¢ y4aCTHEM OPTaHUYECKHUX
BEIICCTB, B T.4. HCIIOJIb3YEMBIX JUISI UX
uaeHTuuKanuy B OBITY U
MPOMBIIIIJICHHOCTH.

Paznen 5. Kunernueckue u TEPMOAUHAMHUYCCKHUEC 3AKOHOMEPHOCTH IIPOTEKAHUA XUMHYECCKHUX

peakuuii
Tema 5.1. XapakTepu3oBaTh BIUSHUE 1.IIpakTHKO-OPUEHTUPOBAHHBIE
CKOpOCTh XUMHUYECKHX KOHIIEHTPAIH PEarupylox | TeopeTHdYecKHue 3a/laHus Ha aHAIIN3
peakuuii. BEIIECTB U TEMIIEpaTypbl Ha (haKTOpOB, BIUSIONINX HA U3MEHEHHUE
XuMugeckoe CKOPOCTb XUMHUYECKHX CKOPOCTH XUMHUYECKOM pEeaKIui.
paBHOBECHE peakuuii 2.ITpakTUKO-OPHEHTHUPOBAaHHEIE
XapakTepru30BaTh BIHSIHUE 3aJaHus Ha IPUMEHEHHUEe MTPUHIINIIA
W3MEHEHUS KOHLIEHTPALUN Jle-1llatenbe 11 HAXO0XKIEHUS
BELIECTB, PEAKIIMU CPEIBI U HaIpaBJICHU CMEIICHNAS PABHOBECUS
TEMIIEPATyphl HAa CMEIIEHHUE XUMHYECKOM peaKkIiy U aHaJIu3
XUMHYECKOTO PaBHOBECHS (haKTOPOB, BIMSIOMUX HA CMEILICHNE
XUMHYECKOTO PaBHOBECHS
Pasnen 6. PacTBopbl
Tema 6.1. Pa3nnuaTthk UCTUHHEIE 1. 3agaun Ha IPUTOTOBIICHUE

[TonsTre o pacTBopax

pacTBOpPBI

pacTBOpPOB.

2. IIpakTHKO-OpUEHTUPOBAHHEIE
pacdeTHbIE 3aJ]aHusI Ha IUCTIEPCHBIE
CHCTEMBI, HCITOJIb3yeMbIE B OBITOBOIT
1 TIPOM3BOJICTBEHHOMU AESTEIHOCTH
4eJI0BEKa

Paznen 7. Xumus B ObITY H NPOU3BOACTBEHHOI 1eATEJIbHOCTH YeJ0BeKa

Tema 7.1.

Xumust B ObITY U
MIPOU3BOACTBEHHOU
JEeSTeTbHOCTH YeJI0BEKa

O1eHuBaTh MOCJIEICTBUS
OBLITOBOM U
MPOU3BOJICTBEHHOM
JIeSITeJIbHOCTHU YEJIOBEKA C
MMO3HIIAH SKOJIOTHYECKON
06e30MmacHOCTH

1.Keiic (c yaerom Oymymieit
npodecCHOHAIBHON 1EATETLHOCTH)
2.IIpakTHdeckoe 3aHsATHE
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puiaoxenne 1

Jluct u3mMeHeHuit pabodel IporpaMMel

Conepxanue U3MEHEHMS, /TaTa 1 HOMEp IPOTOKOJIA OcHoBaHue 111 BHECEHUS
CTpaHMIa paboyel mporpaMMel BaceaHusl METOANYECKON U3MEHEHUs
KOMHCCUU
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