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Pacemotpeno Ha sacenannn LK
npenoaasareneit o6meoOpasoBaTeIbHLIX JHCUHILUTHH

nporokos Ne 11 or 5 mas 2025 r.
[Tpencenarens /%ég ___JA.C. Hoxunukosckas/

PaGouass mporpamma  oOGmieobpazoBarenbHor  guctuminael  O0J[.04  Xumus
pazpaborana Ha  ocHOBe  TpeboBaHuii  denepanbHOro  rocyJapCTBEHHOTO
0o0pa30oBaTeIbHOrO CTaHJIApTa CpEeJHEro oo0Iero o0pa3oBaHUs, YTBEP)KIECHHOIO
npukazoM MuHucTepcTBa 0Opa3oBaHuss M Hayku P® Ne4l13 or 17.05.2012 r.,
NPEeNbABIAEMbIX K  CTPYKType, COJIEpXKaHUI UM pe3yjbTaTaM  OCBOCHHUS
obmeobpazoBarenbHoit  gucnuminabl - OOJ[.04  Xumus, B  COOTBETCTBUH C
PekoMeHmanusaMu 1O OpraHU3AIMKM TOJYYEHHUS CpeIHEro oOmiero ooOpa3oBaHUS B
npenenax OCBOEHHUS O00pa3oBaTENIbHBIX MPOrPaMM CpPEIHEro Mpo¢eCCHOHATBEHOTO
oOpazoBanuss Ha 0a3e OCHOBHOro oOImiero oOpa3oBaHUsA, C YYETOM TpeOOBaHUI
denepanbHbIX TOCYAApCTBEHHBIX 00pa3oBaTeNbHBIX CTaHAAPTOB U TOJydaeMou
npodeccuu UM CIeuaIbHOCTA CPEAHETo MpodheccuOHaTILHOT0 00pa30BaHus.
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1. OBIIIASI XAPAKTEPUCTHKA PABOYEI ITPOTPAMMBI
YYEBHOM JUCLUILIUHBI
00/1.04 XUMMUSI

1.1 MecTo AUCHUILIMHBI B CTPYKTYPe OCHOBHOH NpPO(ecCHOHATBHOM
o0pa3oBaTeJIbHOM POIPAMMBI
Vueonas mucoumamaa OO.04Xumus sSBISCTCS 00S3aTCILHOM  YaCThIO
o011eo0pazoBaTeabHOr0 IMHKIa 00pa30oBaTENbHOM MPOrpaMMbl B COOTBETCTBUHU C
®I'OC CIIO no cneunanbHoct 23.02.08 CTpoUTENnbCTBO KEIE3HBIX JOPOT, MYTh U
IIyTE€BOE XO35UCTBO.

1.2. lleqiu ¥ IUIAHUPYeMBbIe Pe3yJbTATHI OCBOCHUS TUCIUIINHBI
1.2.1. Hean v 3a7a94u JUCHUILJIHHBI

Conepxanue TmporpaMMmbl  001I€00pa30BATEIBHON TUCIUIUIMHBL  «XUMUS»
HaIPaBJIEHO Ha JOCTH)KEHUE CIETYIONIUX IIeNIeH:

- dbopMHpOBaHUE CHUCTEMbl XUMHUYCCKUX 3HAHMW KaK BaKHCHIICH
COCTABJISIIONICH €CTeCTBEHHO-HAYYHOM KapTUHBI MHpPAa, B OCHOBE KOTOPOM JIeKat
KJTIOYCBBIC TIOHATHS, (PyHIaMEHTaJIbHbIC 3aKOHBI U TCOPUU XMMHUH, OCBOCHHUE S3bIKA
HAayKd, YCBOGHME MW  TIOHMUMaHHE  CYIIHOCTH  JIOCTYIIHBIX  0000IIeHui
MHPOBO33PEHUYECKOTO XapaKTepa, O3HAKOMJICHHE C HCTOPUEH UX pa3BUTHI U
CTaHOBJICHUS,

- dbopMupoBaHue U Ppa3BUTHE TMPEACTABICHHM O HAYYHBIX METOJax
MO3HAHMS BEIIECTB W XUMHUYECKUX PEAKIUNA, HEOOXOIMMBIX I TMPUOOPETCHHS
YMEHUU OPUEHTUPOBATHCS B MUPE BEIIECTB U XUMHYECKUX SBICHUHN, UMEIONIUX MECTO
B IIPUPO/IC, B IPAKTUYECKON U MIOBCETHEBHOM KU3HU;

- pa3BUTHE YMEHHM U CITOCOOOB JIESITEIIbHOCTH, CBSI3aHHBIX C HAOIIOICHUEM
U OOBSICHEHHEM XHUMHUYECKOT0 AKCIIEPHUMEHTA, COOJIOJCHHUEM TMpaBUi OE€30MacHOro
oOpallieHusl ¢ BEIeCTBAMMU.

3aaun TUCIUTUIHHBI:

1)  chopmupoBaTh MOHUMAHUE 3aKOHOMEPHOCTEH MPOTEKAHUS XHMHYECKHX
MPOLIECCOB U SIBJICHUM B OKPYIKAIOIIEH CPEJIE, & TAKIKE UX CBA3b C IEJJOCTHOW HAYYHOU
KapTUHOW MHUpPA ¥ IPYTUMH €CTECTBEHHBIMU HAYKaMH;

2)  pa3BUTh YMEHHUS COCTABJISITH (POPMYJIBI HEOPTaHMUSCKUX U OPraHUICCKUX
BEIIECTB, YPABHEHUSI XUMUYECKUX PEAKIIUNA, OOBSICHATh UX CMBICI, HHTEPIPETUPOBATH
PE3YNIBTAThl XUMHUYECKUX IKCIIEPUMEHTOB,

3)  chopmMupoBaTh HABBIKM  TPOBEJACHHUS  NPOCTCHINTUX  XUMHUYECCKHX
OKCIIEPUMEHTATBHBIX  HCCICIOBAHUNA C  COONIOJEHWEM TpaBWI  0€30MacHOTO
oOparieHus ¢ BEIIeCTBaMH U JIaA0OpaTOPHBIM 000PYI0BaHUEM;

4)  pa3BuUTb YMEHHS HAaXOJWTh, aHAJU3HPOBaTL M  HCIIOJIL30BaTh
nHQOpMaMI0  XMMHYECKOTO  XapakTepa W3  Pa3IudYHbIX  HHPOPMAITMOHHBIX
HMCTOYHUKOB, BKIIIOYas Y4eOHYIO JIMTEpaTypy, Hay4HbIe MNyOJHWKAIlMd ¥ WHTECPHET-
pecypcebl;

5) chopmupoBaTh  yMEHHMS  MPOTHO3UPOBATH  TIOCIAEJACTBUS  CBOEH
JESTENHPHOCTH W XUMHYECKUX TMPHUPOJHBIX, OBITOBRIX W TPOU3BOJCTBEHHBIX
MPOIIECCOB, YUNUTHIBAS BOBMOKHBIC KOJOTHUECKHE W COITUATBHBIC BO3ICHCTBUS;
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6) chopMUpOBaTh MOHUMAHNE 3HAYUMOCTHU JIOCTHXKEHUN XUMUYECKOU HAyKU
YU TEXHOJIOTHUH ISl pa3BUTHUSL COIMAIbHOM M TMPOU3BOACTBEHHOU cep ¢ ymMeHueM
MPUBOAUTH MIPUMEPHI UX MPUMEHEHHUS B Pa3TUYHBIX cpepax KU3HHU.

1.2.2. Ilnanumpyemble pe3yabTaTbl OCBOCHHMsI 001I€00pa30BaTeIbHOM
aucuIIMHLI B cooTBeTcTBHH ¢ PI'OC CIIO u Ha ocHoBe ®I'OC COO

Oco0oe 3HaueHHe nUCLMILIMHA UMeeT npu (popmupoBanuu u paszButuun OK:
OK 01, OK 02, OK 04, OK 07.



Kon n

[Inanupyemeble pe3ysbTaThl OCBOCHHS JUCIUIUINHBI

HAaNMMCHOBAHUC

dbopMupyembIx OOmue JvucuuninuHapHbie

KOMIIETCHIIUI

OK 01. Beibupats JIMYHOCTHBIE Pe3yJbTaThl [O/LKHBI OTpaxkaTrh B | JucHunJMHApHBIE Pe3yJbTAThl J0JKHbI OTPAKATD:

CIOCOOBI pelIeHus YacTH: ITP6 01. chopMrpOBaHHOCTH MPECTABICHUI: 0 XUMHUIECKOH COCTABIISIONIEH
3aaa4 TPYAOBOT0 BOCTIMTAHUS: ©CTECTBEHHOHAYYHOW KapTUHBI MHpa, POIM XUMUU B TIO3HAHUU SIBJICHUM
npoecCUOHABHON | — TOTOBHOCTH K  TPYAYy, OCO3HAaHHME  LEHHOCTH | IPUPOAbI, B (OPMUPOBAHMM MBIIUIEHUS U KyJbTYpbl JIMYHOCTH, €€
JIeATETbHOCTH MacTepCTBa, TPYIOII00UE; (hYHKITMOHAJIBHON I'PaMOTHOCTH, HEOOXOIUMOM IS PEIICHUS MPAKTHUYSCKUX
MIPUMEHHUTEIIBHO K —  TOTOBHOCTH K aKTUBHOU IesTeNbHOCTH | 3adad U OKOJOIMYCeCKH 000CHOBAHHOIO OTHOIIEHUS K CBOEMY 3I0pPOBBIO U
pa3In4YHbBIM TEXHOJIOTUYECKOW W COLIMAJIbHOM HampaBJIECHHOCTH, IIPUPOTHOU CpPEE;

KOHTEKCTaM CIIOCOOHOCTD IIP6 02. BnajeHWE CHCTEMON XHMMHYECKUX 3HAHHMA, KOTOpas BKJIIOYACT:

WHUIIUUPOBATH, IJIaHUPOBaTh u
CaMOCTOATEIIbHO BBIIIOJIHATE TaAKYHO JCATCIbHOCTD,
HWHTEpeC K Pa3UYHbIM cdepaMm MpodecCHOHATEHON
JeSTELHOCTH.

MeTaHpeIlMeTH bI€ pe3yJbTaThbl J0JKHBI OTPAKATD:

OBJaagenue

YHHBePCAILHBIMHA y4eOHbIMU

NMO3HABATEIbHBIMU A€eiiCTBUSIMU:
a) 0azoBble Joruvyeckue JelCcTBHA.

CaMOCTOSITENEHO (POPMYITUPOBATh M AKTYaITU3UPOBATh
npodieMy, pacCMaTpUBaTh €€ BCECTOPOHHE;
yCTAaHABIMBATh  CYIIECTBEHHBIH  MPU3HAK  WJIH
OCHOBaHHWS JUIS CpPaBHEHHS, KIaCCUPUKANUU U
0000111eHN;

OTpEICTSITh Lenu JIESTENBHOCTH,
MapaMeTpbl ¥ KPUTEPUU UX TOCTHIKCHUS;
BBISIBJIATh  3aKOHOMEPHOCTH M TMPOTUBOPEYMS B
paccMaTpUBACMBIX SIBJIICHHSIX;

BHOCHUTb KOPPEKTHUBBI B JICATEILHOCTh, OICHUBATH
COOTBETCTBHE PE3YJILTATOB IIEJISIM, OIICHUBATH PUCKHU
MOCIEACTBUM NEeITEIbHOCTH.

3aJaBaThb

0) 0a30BbIE McCJIe0BATENbCKUE JeHCTBUSA:

BJIaJACTh HaBbIKAMH y‘l€6HO-HCCJI€,[[OBaT€JIBCKOﬁ n

OCHOBOITOJIATalONMINe TOHATHS (XMMUYECKHH 3JEMEHT, aTOM, JJIEKTPOHHAs
o0osouka aroma, s-, p-, -2JIEKTPOHHBIE OPOMTAIM aTOMOB, MOH, MOJEKYJIa,
BAJICHTHOCTb, 3JIEKTPOOTPHULIATEIbHOCTh, CTEIEHb OKHUCIEHUS, XUMHUYECKas
CBSI3b, MONb, MOJSIpHAs Macca, MOJSIPHBIM OO0BEM, YIJIEPOIOHBIA CKemerT,
(GyHKIMOHANBHAS TPYNIA, PaauKall, H30MEpHUsi, U30Mephl, TOMOJIOTHIEeCKHHA
psiz, TOMOJIOTH, YIJIEBOJOPOABI, KUCIOPOI- U A30TCOIEPIKALIIE COSTUHEHMUS,
OMONIOrMYeCKH aKTUBHBIE BemiecTBa (YTJIEBOABI, JKUPHI, OEIKH), MOHOMED,
HOJIMMEp, CTPYKTYpPHOE 3BEHO, BBICOKOMOJEKYISIPHBIE COEIMHEHNS,
KpUCTAJJIMUECKas DEIIETKA, TUIBl XMMUYECKHUX pPEaKUuil (OKHCIUTEIbHO-
BOCCTAHOBUTENbBHBIE, IK30-U YHAOTEPMUUECKUE, PEAKIMY HOHHOTO OOMEHa),
PacTBOp, IMEKTPOIMUTHI, HEIJICKTPOIUTHI, 3JICKTPOINTHYECKAS] JUCCOLUALINS,
OKHCIIUTEIb, BOCCTAHOBUTENb, CKOPOCTh XMMUYECKOW PEAKLUU, XUMHYECKOE
paBHOBECHE), TEOPUM U 3aKOHBl (TEOpHUS XUMHUYECKOTO CTPOCHUS
opranmdecknx BemecTB A.M. byrtimepoBa, Teopusi 3IEKTPOTUTHYECKOH
Juccouuanyy, nepuonudeckuii 3akon .M. MenaeneeBa, 3aKOH COXpaHEHUS
Macchl), 3aKOHOMEPHOCTH, CUMBOJIMYECKUH SI3BIK XUMHUH, (PAKTOIOTHYECKUE
CBEJICHHS O CBOWCTBAX, COCTaBE, MOMY4YEHHH M 0€30MaCHOM HCIOIb30BaHUI
BAXHEHIINX HEOPraHMYECKMX W OpPraHHYECKHX BEIIECTB B OBITYy H
NPAaKTUYECKOHN IESTEIbHOCTH YEIOBEKa,;

ITP603.chopMupoBaHHOCTEYMEHHI BBIABISATH XapaKTepHbIE TNPHU3HAKH U
B3aMMOCBSI3b W3YUYEHHBIX MOHSTHI, MPUMEHATh COOTBETCTBYIOIIME IOHSTHUS




MPOEKTHOW JIEATENbHOCTH, HAaBBIKAMH pPa3pelieHus
npo0diem;

BBISBIIATD MIPUINHHO-CIICACTBCHHBIC CBA3U u
AKTyaJIu3upoBaTh 3aJiavyy, BbBIABUI'ATb THUIIOTC3Yy €€
peliCHusA, HAXOAUTh apryMCHTBI MJIA NOKa3aTClIbCTBa
CBOMX yTBEp)KICHHUH, 3aJaBaTb IapaMeIpbl U
KPUTEPUH PEIICHHS,;

AHAJIM3HUPOBATH IMOJYUYCHHBIC B XOA€ PCIICHUA 3aa4u
PEIYILTATHI, KPUTHUYCCKHU OLICHHUBAThH ux
JOCTOBEPHOCTb, MPOTHO3UPOBATH HM3MEHEHHE B HOBBIX
YCIIOBUSIX;

YMETb IICPCHOCHUTHL 3HAHWA B II03HABATCIIBHYIO H
MPAKTUYECKYI0 00JIACTH KU3HEEATEILHOCTH.

NpPH ONMKMCAHWU CTPOCHUS M CBOWCTB HEOPTaHUYECKHX M OPraHUYECKUX
BEIIECTB U UX NPEBPAICHU; BBISIBIATh B3aUMOCBS3b XMMHUCECKUX 3HAHUH C
TIOHSATHUSIMU U MPEICTABICHUSAMU JAPYTHX €CTECTBEHHOHAYYHBIX TPEAMETOB;
NP6 04.chopMUpPOBAaHHOCT, YMEHHMH  HWCHOJIB30BaTh HAWMEHOBaHUS
XUMHYECKUX COCAMHCHUN MEKIYHAPOIHOTO CO3a TCEOPETUYCCKONH H
MPUKJIATHON XMMUU U TPUBUAJIBHBIC HA3BaHUS BOKHEUIIMX BEIICCTB (ITUJICH,
alleTHJICH, TJIMIEPUH, (eHOJ, (hOpMalIbJIEru]l, YKCYCHas KHCJIOTa, TIIWIUH,
yrapHbld Ta3, YIJIGKHCIBIA Ta3, aMMHUaK, raiieHas HW3BECTh, HeralleHas
U3BECTh, TUTHEBAsI COAA U JIPYTUX), COCTABJIATh (POPMYJIbI HEOPIraHUUECKUX U
OpPraHMYECKUX BEIIECTB, YPaBHEHHS XWMHUYECKUX PEAKIUH, OOBICHATh HUX
CMBICJI; TIOATBEPXKIATh XapaKTEPHbIE XHUMHUYECKHE CBOMCTBA BEIISCTB
COOTBETCTBYIOIIMMH 3KCIIEPUMEHTAMHU U 3alMCSIMHA YPaBHEHHH XHMHYECKUX
peaKkIuii;

IIP6 05.chopMUPOBAaHHOCT, YMEHHMH yCTAHABIMBATH IPUHAICKHOCTD
M3YYEHHBIX HEOPraHUYEeCKHX W OPraHMYECKHX BEIISCTB K ONPEICIICHHBIM
KJIacCaM M IPYIaM COEAWHEHHH, XapaKTepU30BaTh UX COCTAB U BakKHEHUIIINE
CBOICTBA; OIPENeNsATh BHUAbl XUMHYECKHX CBS3€H (KOBaJeHTHAas, MOHHAafi,
MeTaJUTM4YecKasi, BOAOPOAHAS), THIBl KPHUCTAIMYECKUX PEHIETOK BEIIECTB;
KJIaCCU(PUINPOBATH XUMUYECKHE PEAKIUY;

P66 07.chopMUPOBAaHHOCTh YMEHHH MPOBOAUTH PACUEThl MO XUMHUYCCKHM
dopMynaM W ypaBHEHHSIM XWMHUYECKHX pEaKIHid C HCIOJIb30BaHUEM
(hM3WUecKNX BEIMYMH, XapaKTEpU3YIOMIMX BEIIECTBA C KOJIMYECTBEHHOM
CTOpPOHBI: Macchl, oObeMa (HOpMajJbHBIE YCIOBHS) Ta30B, KOJIHYECTBA
BEIIECTBA; HCIIONB30BAaTh CHCTEMHBIE XMMHYECKHE 3HAHWS I TPUHSATHS
pelIeHnil B KOHKPETHBIX KU3HEHHBIX CUTYaIlHsIX, CBSI3aHHBIX C BEIIECTBAMH H
WX IPUMEHEHHUEM.

OK 02.
Hcnons3oBaTth
COBpEMEHHEIE
CpencTBa IoncKa,
aHaIM3a u
MHTEpIpEeTaIN
nH(popMaIun 1
UH(OPMAITIOHHEIE
TEXHOJIOTUHU IS
BBITTOJIHEHHUS 337124

JIMYHOCTHBIE Ppe3yJbTaTbl AOJAKHBI OTPAXKATH B

YacTH:

LIEHHOCTH HAYYHOI'0 IIO3HAHMSI:

— c(hopMHUpPOBaHHOCTH MHUPOBO33pPEHHUS,
COOTBETCTBYIOILETO COBpPEMEHHOMY YPOBHIO
pa3BUTHS HAyKd M OOIIECTBEHHOW IPAKTHKH,
OCHOBaHHOT'O Ha Jasore KYJBTYD,

CIIOCOOCTBYIOLIIETO OCO3HAHUIO CBOErO MecTa B
MOJUKYIbTYPHOM MHUPE;

COBCPHICHCTBOBAHUC SI3BIKOBOM M YMTATEIbCKOU

JducouniimHapHble (IpegMeTHbIE) Pe3yJIbTATHIN JOJIAKHbI 0TPAKATH:

IIP6 06. BnasgeHHWEe OCHOBHBIMH METOJAMHM HAyYHOIO IO3HAHUS BEUIECTB U
XUMHUYECKUX  sBJICHUH  (HaOmofeHue,  U3MEpEHHE,  DKCIIEPUMEHT,
MOZIETTMPOBAHUE);

IIP6 07. chpopMHpPOBAaHHOCTE YMEHHUIl MPOBOAUTH PACYETHI IO XUMHUYECKHM
dbopMmynaM ¥ ypaBHEHHSAM XHMHYECKMX PpEAKUUH € MCIOIb30BAaHUEM
(U3NYECKNX BEIMYMH, XapaKTEPU3YIOLIMX BELIECTBA C KOJIMYECTBEHHOU
CTOPOHBI: Macchl, oObeMa (HOpMalbHBIE YCJOBHS) Ta30B, KOJIWYECTBA
BEIIIECTBA; HCIOJIb30BAaTh CHCTEMHBIE XMMHUYECKUE 3HAHMS Il NPUHATHS
pelIeHUH B KOHKPETHBIX )KU3HEHHBIX CUTYalUsIX, CBA3aHHBIX C BEILIECTBAMH U




npohecCroHaTbHON
JeATEILHOCTH

KYyJIBTYpbl KaK CpEICTBAa B3aUMOJIICHCTBHUS MEXKIY
JIFOJIbMU | TTO3HAHMSI MUPA.

MeTtanpeaMeTHbIe Pe3yJIbTAThI TOJKHBI 0TPAKATh:

Osaagenue YHHBEpPCATbHBIMH Y4eOHBIMHI

MO3HABATEILHBIMU /1eiiCTBUSIMH:

B) pabdoTa ¢ uHpopManuei:

— BIAJCTh HaBbIKAMU TONY4YeHUs HHOOPMAIMK U3
HCTOYHMKOB  Pa3HBIX  THIIOB,  CaMOCTOSTEIIbHO
OCYILIECTBIIATh TOWUCK, aHallM3, CHCTEeMaTH3alUl0 U
WHTEpIpeTanuio MHQopMalMy pa3iuYHBIX BHUIOB H
(dhopM npecTaBICHUS;

— CO3/1aBaTh TEKCTHl B PAa3IMYHBIX (OopMaTax ¢ y4eToM
HazHaveHWss WHQPOPMAIUM W UENeBOH ayJAuTOpHH,
BBIOMpas ONTHUMaJbHYIO (HOpMY TIpEACTaBICHUS U
BH3yaJIM3alliH;

— Ol CHHUBATH JOCTOBEPHOCTD,
nHpOpPMAITUH, €€ COOTBETCTBHE
MOpPaJIbHO-3TUYECKUM HOpMaM;

JICTUTUMHOCTD
IIPpaBOBBIM n

UX IPUMEHEHHEM;
IP6 08.chopMUPOBAaHHOCTH YMCHHN IUIAHUPOBaTh W BBINOJHSTH
XUMHYECKUH OSKCIEpUMEHT (IpeBpalleHus] OpPraHWYeCKHX BEUIECTB NPH
HarpeBaHUH, MOJTYyYEHHE STHIICHA M M3YYEHHE €ro CBOWCTB, KaueCTBEHHBIE
peaKknuy Ha anbJerH/Ibl, Kpaxmal, YKCYCHYIO KUCIIOTY; JAeHaTypalus OenKoB
Npy HAarpeBaHWHM, IIBETHBIC PEaKlUU OENKOB; MPOBOAUTH PEAKIUH HOHHOTO
oOMeHa, ONpenensiTh CpeAy BOAHBIX PACTBOPOB, KAUECTBEHHBIC PEAKIUH Ha
cynbdar-, kapOOHAT- W XJIOPHUI-aHUOHBI, HA KATHOH aMMOHWS, pelIaTh
JKCIIEpUMEHTaIbHBIE 3amadun 1o TemaMm 'Meramisl" u "Hemeramnsl") B
COOTBETCTBHU C TpaBHJAMH TEXHHKH OE30MacCHOCTH TpU OOpamieHu# C
BEIIECTBAMHU U JIA0OPATOPHBIM 00OPYJOBaHUEM; TMPEJCTABISTh PE3YJIbTATHI
XUMHYECKOTO IKCIIEpUMEHTa B (JOpPME 3aIMCH YPABHEHUI COOTBETCTBYIOIINX
peakiuii 1 GOpMyJIMPOBATh BBIBOJIBI HA OCHOBE 3THX PE3yJIbTAaTOB;

MMP6  09.chopMupoBaHHOCT,  yMEHHS  AHAIM3HPOBATh  XUMHUYECKYIO
WHPOPMAIHIO, TOTYY4aeMYI0 M3 Pa3HbIX HCTOYHUKOB (CPEICTB MAacCOBOM
uHpopMaIu, cetb IHTepHEeT U IpyrHe).

— BJAJICTh HAaBBIKAMH DACIO3HABAHUS W  3alUTHI
nHpopMaruy, HWHGOPMANUOHHOW  0€30IacHOCTH
JIUYHOCTH.
OK 04. O¢pdextuBHO | JIMYHOCTHBIE Pe3yJbTATHbI AOGKHBI OTpaxaTh B | JucnunianHapHblie (MpeaMeTHbIE) Pe3yJbTAThIM H0JKHBI OTPAKATH:
B3aMMOJICHCTBOBATh | YACTH: IIP6 08.chopMupoBaHHOCT, yYMEHHH IUIAHUPOBATb W BBIMOJHATH

" paboTaTh B
KOJUICKTUBE H
KOMaH/Ie

rpaskIaHCKOr0 BOCIIUTAHMS:

— TOTOBHOCTh BECTH COBMECTHYIO JEATENIbHOCTH B
WHTEepecax Ipa)kIaHCKOro O0IIeCTBa;

— yMEHHE  B3aHMOJCHCTBOBATb C  COIHMAIGHBIMU
WHCTUTYTaMH B COOTBETCTBHH C HX (DYHKIUSIMHU WU
Ha3HaYCHHEM.

MertanpeaMeTHbI€e Pe3yJIbTATHI I0JKHBI 0TPAKAThH:

OBjaseHue yHUBEPCAIbLHBIMH KOMMYHHKATHBHBIMU

JeCTBUSAMM:

0) coBMecTHasi 1esSITeJIbHOCTD.

— TIOHMMAaTh u WCIIOJIh30BATh MIPENMYIIECTBA
KOMAaH/IHOW M WHINBHIYalIbHOU PabOTHI,

— TMPUHUMATh LEIM  COBMECTHOM  JCSITENbHOCTH,

XUMHAYECKUH OKCIIEpUMEHT (TpeBpaIicHus] OPTaHWMYeCKUX BEIIECTB IIPH
HarpeBaHWH, TMONydeHHe 3THJICHa M M3y4YeHHE ero CBOWCTB, KaueCTBEHHBIC
peaKIy Ha aibJIeruipl, KpaxMal, YKCYCHYIO KUCIOTY; IEHATypanus OeIKOB
MIpH HArpeBaHUM, IBETHBIC PEAKIINU OEIKOB; MPOBOAWUTH PEAKIIUA HOHHOTO
oOMeHa, OIpeneNnsaTh Cpeqy BOMHBIX PACTBOPOB, KAUECTBEHHBIC PEAKINU Ha
cynabdar-, KapOOHAT- W XJIOPWUI-aHWOHBI, HA KATHOH aMMOHUS, pellaTh
SKCIEpUMEHTANIbHBIE 3a7aun 1o Temam "Meramiel" u "Hemeramnsr") B
COOTBETCTBHHM C TIPAaBUJIAMH TEXHUKHA O€30MacHOCTH MpHU OOpalleHuH C
BEIIECTBAMU W JIA0OpaTOPHBIM O0OOpPYAOBAaHUEM; MPEICTABISATh PE3YNbTATHI
XUMHYECKOTO IKCTIEpUMEHTa B JOpPME 3aITUCH YPaBHEHHI COOTBETCTBYOIIUX
peaxmuii 1 GopMyTUpPOBaTh BBIBOJIBI HA OCHOBE ATUX PE3YJIBTATOB.




OpraHU30BbIBaTh U KOOPAMHUPOBATH ACUCTBUS IO €€
JOCTHXKECHHUIO: COCTaBJIATh JIaH JICHCTBUIA,
pacOpenensaTe pojii C y4eTOM MHEHUM Y4YaCTHUKOB
00CYX/1aTh PE3yJIbTaThl COBMECTHOM pabOTHI.

OBianenune YHUBEPCAJIbHBIMH pPeryasiTiBHbIMH

el CcTBUSIMU:

r) IpuHATHE ce0sl U APYTUX JI0/ei:

— TPUHUMATh MOTHUBHI U apTYMEHTHI JPYTHX JIFOJCH MpU
aHaJIU3€ pPe3yJIbTaTOB JAESITEIbHOCTH;

— TpuU3HABaTh CBOE MPaBO U MPaBO JAPYTHX JIIOAEH Ha
OIINOKU;

— pa3BUBaTh CIIOCOOHOCTH MOHUMAaTh MHP C ITO3UI[UH
JIPYroro 4enoBeKa.

OK 07.
ConeiicTBOBaThH
COXpaHEHUIO
OKpYy’Karolen
Cperpl,
pecypcocbepexeHn
10, TPUMEHSTH
3HaHUA 00
VM3MEHEHUHU
KITUMAaTa, MPUHITATIBI
OCepEeKITMBOTO
MIPOM3BOJICTBA,

s dexTnBHO
JIEIICTBOBATh B
Ype3BhIYANHBIX
CUTYaIUsIX

JIMYHOCTHBIE Pe3YJbTaThl

yacTu:

IKOJIOTMYECKOT0 BOCIIUTAHMS:

— chOpMHPOBAaHHOCTh  JKOJIOTMYECKOW  KYJIBTYPHI,
MMOHMMaHWE BIMSHHUS  COIHAIbHO-DKOHOMHUYECKHAX
MPOIECCOB HAa COCTOSIHUE MPUPOJHON W COLUAIbHOU

AO0IZKHBI  OTpaxkatb B

Cpensl, OCO3HaHHE rJ100aJIbHOr0 xapakrepa
AKOJIOTHIECKHUX MPOOIeM;
— IUIAHUPOBAHME U  OCYILECTBJIEHUE NEUCTBUI B

OKpYXalolllell cpeae Ha OCHOBE 3HaHUA Iened
YCTOWYHMBOI'O Pa3BUTHSI YETIOBEUECTBA;

— AaKTUBHOE HENpUITHE OCHCTBUN, MPUHOCAILIUX Bpen
OKpyXarolei cpene;

— yMeHue MPOTHO3UPOBATh
9KOJIOTMYECKHE  MOCIEICTBUS
JEICTBUI, TPEJOTBPAIIATh UX.

MeTtanpeaMeTHbIe Pe3yJbTAThI T0JKHBI OTPAKATH:

Ognanenne YHHBEpPCAIbHBIMHA yueOHBIMH

N03HABATEIbHBIMH AeiiCTBUSIMU:

B) padora ¢ uHgopmManuei:

HeOJIaronpusTHHIC
HpeIIPHHAMAEMBIX

— HCIOJb30BaTh CpeacTsa I/IH(i)OpMaL[I/IOHHBIX u
KOMMYHUKAIIMOHHBIX TEXHOJIOTUH B peHICHNN
KOrHUTHUBHBIX, KOMMYHHUKATHBHBIX u

JucuunyimHapHble (MpeAMeTHbIE) Pe3YJIbTATHIH T0JKHBI OTPAXKATH:

IIP6 01.chopMUPOBAHHOCTH MPEACTABICHUH:0 XUMHUYECKON COCTABJISIOIICH
€CTECTBEHHOHAYYHOW KapTHHBI MHUpPA, POJIM XUMHUH B IO3HAHUU SIBICHUHN
npupoasl, B (POPMHUPOBAHWW MBINUIEHUS M KyJIbTYpPHl JIMYHOCTH, €€
(YHKIMOHATBHOW TPaMOTHOCTH, HEOOXOMUMOM JIJIsl pEIIeHHsI TPAKTHIECKUX
3a/a4 M JKOJOTUYECKH OOOCHOBAHHOTO OTHOIIEHHS K CBOEMY 3J0POBBIO H
MIPUPOHOM CpEE;

IP6 10.chopmMupoBaHHOCTH YMEHHIICOOMIOAATh TIPaBHUJIa IKOJIOTHYECKH
1eIecCO00pa3HOro TMOBEACHUS B OBITY M TPYIOBOH MEATENFHOCTH B IIENSAX
COXpaHEHHS CBOETO 3[IOPOBbs I OKPYXKAIOMIEH IPUPOTHON CPEIbl; YIUTHIBATH
OIMaCHOCTh BO3JCHCTBUS Ha JKUBBIE OPTraHW3MBI ONPEIETCHHBIX BEIIEeCTB,
MTOHWMAasl CMBICIT TTOKa3aTels MPeaebHON JOMyCTUMOW KOHIIEHTPAIHH.




OpraHU3aIMOHHBIX 3a1a4 c coOmIoeHnEM
TpeOOBaHUI DPrOHOMHKH, TEXHHUKH O€30MacHOCTH,
TUTHUEHBI,  pecypcocOepeKeHHs,  NpPaBOBBIX U
TUYECKUX HODPM, HOpPM WHPOPMaTMOHHON
0€e30ITaCHOCTH.
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2. CTpykTypa u coaep:kaHue 001meodpa3oBareibHON IUCHUILIHHBI « XUMHA»

2.1 O0beM JUCHUIINHBI U BUIbI Y4eOHOH padoThl

Bua yueoHoii paboTbl

O0beM B yacax

O0bem o0pa3oBaTeIbHOI NPOrpaMMbl JHCHUTIMHBI 72
B T.4.

OcHOBHOe coep:KaHue 64
BT. U..

TEOpeTHYecKoe 00yueHne 30
MPAKTAYECKUE 3aHATUS 24
abopaTOPHBIC 3AHITHUS 10
IIpodeccnoHaIbHO-OPUEHTUPOBAHHOE COJePKaAHME (COAEPKAHUE 8
NMPUKJIAJTHOTO MOYJIfA)

B T. 4.

TEOpPETUYECKOE O0yUeHre 4
MPAKTUYECKHUE 3aHATHS 4

IIpome:kyTounas arrectauus (1udpdepeHUNPOBAHHDBIN 3a4eT)
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2.2 TeMaTH4YeCKHUi IVIAH U COAEPKAHHME 00111€00PAa30BATEIBbHON JUCHMIIHHbI

HaunumenoBanue
pa3/iesioB M TeM

Coaepikanue yueOHOro MaTepuasa (0CHOBHOe U Npo¢ecCHOHATBLHO OPHEHTHPOBAHHOE),
JJa00paTOpPHbIE U NPAKTHYECKHE 3aHATHUS, PUKJIAAHON MOAYJIb

O0nLéM
4acoB

®opmupyemMble
KOMIIETEHIUH

1

2

4

ConepxaHue yueOHOro Marepuaa

64

Pasjen 1. Teopernueckue 0CHOBBI XUMHH

16

Tema 1.1.

OCHOBHBIE XHUMHYECKHE
MOHATUS W 3aKOHBI,
CTpPOCHHUE aTOMOB
XUMHAYECKUX DIIEMEHTOB

Conepxxanue yueOHOro MarepuaJja

XUMHUYECKUH 3JIeMEHT. ATOM. SIpo aromMa, U30TOMBI. DJIEKTPOHHAs 000710YKa. DHEPreTUIECKre
YPOBHH, MOJYPOBHH. ATOMHBIE OpOWTaNH, s-, P-, 0- 3geMenTol. OCOOEHHOCTH pacHpeeICHHS
AJIEKTPOHOB MO OpOUTANSIM B aTOMax JJIEMEHTOB MEPBBIX YETHIPEX MEPUOA0B. DJIEKTPOHHAs
KOHCbI/Il"ypaHI/ISI aTtoMOB. OCHOBHEIE XUMHYECKHE 3aKOHBI

IIpakTHyeckue 3aHATHS

[Ipaktuueckas padota Nel. «OCHOBHBIE KOJWYECTBEHHBIE 3aKOHBI B XHUMHUU U PACUETHI IO
YpaBHEHUSAM XUMUUYECKUX PEAKITAI.

OTHOCUTENbHBIE aTOMHAsi U MOJIEKYJsipHass maccel. MonsipHass Macca. KonudecTBo BemiecTsa.
MaccoBass monsi BemiecTBa. 3akoH ABoraapo. MousapHblii o0beM razoB. OTHOcHUTEIBHAS
IJIOTHOCTH ra3oB. PacueTsl o ypaBHEHHAM XMMHMYECKUX PEAKIUN C MCIOJIb30BAHUEM MAaCCOBOU
JI0JIA BEIIeCTBa, 00beMa (HOpMaIbHBIEC YCIIOBHS) Ta30B, KOJUYECTBA BEIIECTBA

OK 01

Tema 1.2.
[lepuonuueckuii  3aKOH
i [Tepuoanueckas
CHCTEMAa  XMMMYECKHUX
3JIEMEHTOB J1. .
MeneneeBa, UX CBAI3b C
COBPEMEHHON TeopHe
CTPOCHHS aTOMOB

Copep:xaHue y4eOHOIro MmaTepuaja

IIpakTHYecKue 3aHATHS

[IpakTtrueckas padota No2. «3yyeHue nepuoIndecKux 3aKOHOMEPHOCTEH U UX B3aUMOCBSI3U CO
CTPOCHHEM aTOMOBY.

[lepuonuueckas cucrema xumuueckux snemeHToB .M. MenaeneeBa. CBs3b MEpUOIUYECKOTO
3aKkoHa U [lepnoanueckoil CHCTEMbl XUMHUYECKUX IJIEMEHTOB C COBPEMEHHOM TEOpUEH CTPOCHHUS
aTOMOB. 3aKOHOMEPHOCTH HW3MEHEHHs CBOICTB XHUMHYECKHX OJJIEMEHTOB, 00pazyeMbIX HMH
MPOCTBIX M CIIOKHBIX BEIIECTB MO rpynnaM u nepuonam llepuonnueckoil cucreMbl. 3HaAUYCHUE
MEPUOANYECKOr0 3aKOHAa M CHUCTEMbl XMMH4YeCKuX 3jemeHToB J[.M. MennaeneeBa B pa3BUTHH
HayKH.

VYcTaHOBIIEHHE CBSI3U MEX]Yy CTPOEHHEM aTOMOB XMMHMUYECKHX 3JEMEHTOB M NEPHOIUYECKUM
H3MEHEHHEM CBOMCTB XMMHUUYECKHX 3JIEMEHTOB M MX COEAUHECHUH B COOTBETCTBHU C ITOJIOKEHHUEM
[lepuoanueckoil cucteMbl. PenieHne mpakTUKO-OPUEHTHPOBAHHBIX TEOPETHUECKUX 3aJaHUN Ha
XapaKTepU3alui0 XUMUYECKUX OJIIEMEHTOB «Mertamumueckue / HEMETaJUIMYeCKHe CBOICTBa
XUMHUYECKUX DJIEMEHTOB B COOTBETCTBUU C MX JJIEKTPOHHBIM CTPOCHHMEM U TOJIOKEHHUEM B

OK 01
OK 02
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IIEPUOANYECKON CUCTEME XMMUYECKUX 31eMeHToB [[.M. Menneneesa»

Tema 1.3.

Crpoenue BEIllECTBA
U NpUPOJIa XUMHUYECKON
cBs3u.  MHuoroobpasue
BEIIECTB

Conepxxanue yueOHOro Marepuasa

Crpoenue BeniecTBa. XUMHUYECKas CBS3b. BUJIbI XMMUUECKON CBSA3M (KOBAJEHTHAsI HEMOJISpHAs
W TIOJISIpHAs, MOHHAsS, MeTajuTMuecKas). MexaHu3Mbl 00pa30BaHMs KOBAJCHTHOW XMMHYECKOU
CcB3M  (OOMEHHBII W  JOHOpPHO-aKLIeNnTopHbI).Bomoponnas  cBaA3b.  BaseHTHOCTS.
DneKTpooTpULaTeNbHOCTh. CTeneHb OKUCIeHNs. VIOHbI: KAaTHOHBI U @aHUOHBI

HpaKTuquKue 3AHATUSA

[IpakTiueckas padorta Ne3. «CtpoeHue BeliecTBa U MPUPoia XUMUUECKOH CBS3N».
JleMoHcTpanysi MoJeleld KpUCTANIMYECKUX PEIIETOK: HOHHOM (XJIOpHA HaTpHsi), aTOMHOMN
(rpadur u anmaz), MOJEKYISIPHOW (YIIACKUCTBIN ra3, MOJ), METAJUTMYEeCKOW (HATpHil, MarHuu,
Melb). PelleHne mpakTHYECKUX 3a/laHUN Ha COCTaBJIEHHE 3JIEKTPOHHO-rpaduueckux Gopmyl
aneMeHToB |—4 neprooB

OK 01

Tema 1.4.
Knaccudukanus,

i HOMEHKJIaTypa
HEOPraHMYeCKUX
BEIIECTB

Copep:xxaHue y4eOHOro MmaTepuaja

Knaccudukanus Heopranndeckux Bemiects. HomeHknatypa HeopraHM4ecKUX BEIIeCcTB (OKCU/IBI,
TUAPOKCUBI, KHUCJOTHI, COJM). BelmiecTBa MONEKYISPHOTO U HEMOJEKYISPHOTO CTPOCHHSL
ArperaTtHble COCTOSIHUS BemiecTBa. Kpucrammmdeckne W amMop(dHBIE BeEIIeCTBA. 3aKOH
MOCTOSIHCTBA COCTaBa BellecTBa. THIMbI KPUCTAUIMYECKUX PEIIETOK (aTOMHasi, MOJIEKYNsSpHas,
HMOHHAsl, MeTaJuIn4yeckasi). 3aBUCIMOCTb CBOMCTBA BEHIECTB OT THIIA KPUCTAIIINYECKON PEIIETKU

IIpakTHYecKue 3aHATHS

[IpakTrueckas padota Ned. «HoMmeHKIaTypa HEOPraHUISCKUX BEIIECTBY.

Pemenne npaktuyeckux 3alaHuil o Kiaccu(uKaluy, HOMEHKIATYpe U XUMHUYECKUM QopMyaam
HEOPraHMYECKUX BEIECTB Pa3IUYHBIX KJIaccoB (yrapHbIi ras, YIJIEKHUCIBIA Ta3, aMMUaK,
raiieHas W3BeCTb, HeEralieHas HW3BeCTb, IMUThEBas COAA W JPYruX): Ha3BaHUSA BEUIECTB IIO
mexayHapoauoii (MIOITAK) wnm TpuBHaibHOW HOMEHKJIAType M COCTaBleHHUE (OpMYIIbI
XMMHUYECKUX BEIIECTB, OMpeIelieHne NPUHAUIeKHOCTH K Kiaccy. llowck uHpopmanuu 1o
Ha3BaHMAM, HUACHTU(UKATOpaM, CTPYKTYPHBIM (opMmylaM. AHAIU3 XUMHUYECKON WH(MOpMaIny,
MOJIy4aeMoil M3 pa3HbIX HCTOYHHKOB (CpeICTB MaccoBo uH(popMaiuu, ceTh HHTepHeT u

Apyrue)

OK 01
OK 02

Tema 1.5.
Turner XUMHUYECKUX
peakuui

Conepxanue yueOHOro Marepuasa

XuMHu4deckas pcaKkuus. KJIaCCI/I(I)I/IKaI_II/I}I XUMHUYCCKHUX pCaKI_II/Iﬁ B HCOpFaHI/I‘-ICCKOI\/'II/I
OpFaHquCKOﬁ XUMHUH.3aKOHBI COXpaHCHUA MAaCChl BCHICCTBA, COXPAHCHUS U IMPCBPALICHUA

OK 01
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SHEPTrUM MPU XUMUYECKUX peakuusx. OKUCIUTETbHO-BOCCTAHOBUTEIbHBIE PEAKIUU (YpaBHEHUS
OKHCIICHUS-BOCCTAHOBJICHUS,  CTEIIEHb  OKHUCJICHUS, OKHUCIWUTEIb W  BOCCTAHOBHUTEIb,
OKHCJIUTEIBHO-BOCCTAHOBUTENBHBIE PEAKUHUH B IPUPOJE, NPOU3BOJACTBEHHBIX MPOLECCAX H
KU3ZHEACSITEIIbHOCTH OPTraHU3MOB)

Tema 1.6.
CxkopocTb
peaKuui.
paBHOBECHE

XUMHNYCCKHUX
XUMHUYECKOE

Conepxxanue yueOHOro Marepuasa

CKOpOCTh peakluu, €€ 3aBUCHMOCTh OT pa3IMYHbIX (PaKTOPOB: MPHUPOIBI pPEarupyrOIIuX
BEILECTB, KOHLEHTPALUU PEArUPYIOIIMX BEIIECTB, TEMIEPaTypbl U IUIOIAAN PEaKIHUOHHON
noBepxHOCTU. TemnoBble APPEKThl XUMUUECKUX PEAKIHMI: 3K30- M dHIOTEPMHUECKUE PEAKIIUH.
OOpatumble  peakuuud. XHUMHUYECKOe paBHOBecue. DakTOpbl, BIUAIOIIME HA COCTOSHUE
XMMHMUYECKOTO paBHOBECHsI (KOHLIEHTpAllMs peareéHTOB WM NPOAYKTOB pPEAKIMH, JaBJICHHE,
temneparypa). [Ipunnun Jle HlaTense

IIpakTHYecKue 3aHATHS

[IpakTnueckas pabGota NoS. «BnusHue pa3auuHbIX (QAKTOPOB Ha CKOPOCTh XUMHYECKON
peaxum».

Pemenne npakTHUKO-OPUEHTUPOBAHHBIX 3aJaHUNl Ha aHanu3 (AKTOpOB, BIUSIOUIMX Ha
U3MEHEHHE CKOPOCTH XMMHYECKOU peakUuu. 3aBUCHMOCTb CKOPOCTH XMMHYECKOM PEAKLHUH OT
IIPUCYTCTBUSL KaTaJl3aropa Ha IPUMEpPE Pa3JIoKCHHS IEPOKCHIA BOAOPOJA € IOMOUIBIO
OUOKCHJAa MapraHina M KaTajassl. PelleHne NpakTHUKO-OPUEHTUPOBAHHBIX 3aJaHUM  Ha
npuMmeHenne npuHuuna Jle-Illarense u1d HaxOXIEHUS HANpPaBICHWUS CMEIICHHUS PABHOBECHUS
XMMHUYECKON peakluy U aHajau3 GakTOpOB, BIUSIOIMIMX HAa CMELIEHHEe XUMUYECKOTO paBHOBECHUS

OK 01
OK 02

Tema 1.7.

PactBopHI, TeopHUs
IEKTPOJIUTHYCCKOM
JIUCCOLIMAIMA U WOHHBIN
oboMeH

Conep:xaHue y4eOHOro MmaTepuasa

PactBopbl. Bunel pacTBOpoOB MO COJEP)KAHUIO PACTBOPEHHOTO BELIECTBA. PacTBOPUMOCTS.
[lonsitTe o nucnepcHbIX cuctemax. VcTuHHBIE M KOJUIOMJHBIE pacTBOphl. MaccoBas a0
BelecTBa B pactBope. [lonarue o BogopoaHom nokaszatene (pH) pactBopa. DnexTponutuyeckas
mucconuanus. CuibHbIE U cabble SJIEKTPOJIMTHI, HEANEKTPOIUThl. Peakiuu noHHOro oOMeHa

JlabGopaTopHble 3aHATHS

Jlaboparopnas padota Nel «IIpuroroBieHre pacTBOPOBY.

[IpuroToBiieHue pacTBOPOB 3aJaHHOW MAacCCOBOMW JI0JI€H PacTBOPEHHOIO BELIECTBA, MPOBEICHUE
peakiuii HMOHHOTO OOMEHa, OmpeAeNieHHe Cpelbl PACTBOPOB BEIIECTB C  MOMOIIBIO
YHHUBEpPCATBHOTO HMHIMKATOpa (KHUcHas, HeUTpanbHas, IIENOYHAas). 3aJaHus Ha COCTaBIICHUE
WOHHBIX peakuuid. PerneHue mpakTUKO-OpPUEHTHPOBAHHBIX PACUYETHBIX 3a/JlaHUi Ha PACTBOPHI,
WCIOJIb3yeMble B OBITOBOI U MPOU3BOJCTBEHHON AESITETLHOCTH YeIOBEKa

OK 01
OK 02
OK 04
OK 07

KonTpoubHnas pa6ora 1

CrpoeHue BeliecTBa 1 XMMUYECKHE peakuuu (1o paszzaeny 1)

Pa3nes 2. Heopranuydeckasi Xumust

10
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Tema 2.1.
DOU3NKO-XUMHUYECKHE
CBOMCTBAHEOPIaHUYECKUX
BECIIECTB

Conepxanue yueOHOro Marepuasa

Meramibl.  [lonoxkenue wetawioB B Ilepuommyeckoit cucTeMe XHMHUYECKHX DJIEMEHTOB.
Oco0OeHHOCTH CTPOCHHS JJICKTPOHHBIX O000JOYeK aroMoB MeTauioB. OOmme Qu3ndeckue
cBoiictBa MeTauioB. CIlaBbl METAJJIOB. DJEKTPOXUMHYECKUH Pl HAMPSKEHUM METaJUIOB.
XUMHUYECKHUE CBOMCTBA BOXHEMIIMX METAJUIOB (HATPUM, KaJIWH, KaJIbLIMM, MarHuid, aJlOMHUHHM,
IIMHK, XpOM, J>KeJe30, MeAb) W HuX coenuHeHud. OOmmMe crmocoObl IMONyYeHUsS METAIIOB.
[IpuMeHeHne MEeTaJIJIOB B OBITY M TEXHUKE

Hewmeramnsl. [lonoxxenne HemetaioB B Ilepuonnueckoii cucreMe XumMudeckux aeMeHToB J[.1.
MenneneeBa 1 0COOEHHOCTH CTpoeHHs aToMOB. Dr3nueckre cBONCTBAa HEMETAIIIOB. AJIOTPOIHS
HEMETAJUIOB (Ha TpUMeEpe Kuciopoia, cepbl, (ochopa u yriaepoja). XMMUUECKHE CBOWCTBA U
MIPUMEHEHNE BaXXKHEUIINX HEMETAJUIOB (TaJIOr€HOB, Cepbl, a30Ta, (hocdopa, yriepoaa U KpeMHUs)
U UX COEIUHEHUH (OKCHAOB, KHUCIOPOJCOJEPKAIINX KHUCIOT, BOJOPOIHBIX COEAMHEHUN).
[IprMeHeHne Ba)XHENIINX HEMETAJUIOB U UX COEIMHEHUN

XWMHUYECKHE CBOMCTBA OCHOBHBIX KJIACCOB HEOPTaHMYECKHX BEIIECTB (OKCHIOB, THIPOKCHIOB,
KHCIJIOT, CoJIeM | 1p.). ['eHeTnyeckas CBSI3b HEOPTaHUYECKUX BEIIECTB, MPUHAICKANUX K
pa3IMYHBIM KJIaccaM.3aKOHOMEPHOCTH B M3MEHEHHWU CBOMCTB IMPOCTHIX BEIIECTB, BOJIOPOIHBIX
COCTMHEHUH, BBICIIINX OKCUIIOB M THIPOKCHIOB

IIpakTHYecKue 3aHATHS

[IpakTrueckas padota Ne6. «DU3NKO-XMMUYECKHE CBOWCTBA HEOPTAHMYECKUX BEIIIECTBY.
CocraBieHue ypaBHEHUH XHMHMYECKUX pEAKIHMH C y4acTUEeM TMPOCTBIX U  CIOXKHBIX
HEOPraHMYECKUX BEIIECTB: METAJJIOB U HEMETa/VIOB; OKCHIOB METaJUIOB, HEMETaJUIOB U
aM(pOTEepHBIX 3JEMEHTOB; HEOPraHMYECKUX KHUCIOT, OCHOBAHUNH M aM(OTEpHBIX THIPOKCHUIIOB;
HEOPraHUYECKUX COJIeH, XapaKTepU3YIOIIUX UX CBONCTBA.

Pacuérbl Macchl BemiecTBa WM 00bEMa ra3oB 10 U3BECTHOMY KOJMYECTBY BEIIECTBA, MACCEe MITU
00BEMY OIHOTO M3 YYAaCTBYIOUIMX B PEAKIMH BEIIECTB, pacu€Thl Macchl (00bEMa, KOJIMYECTBA
BEI[ECTBA) MPOAYKTOB pPEaKLWH, €CIIM OJHO M3 BEIIECTB MMEET MpuMecH. PerieHue mpakTHKO-
OpUEHTUPOBAHHBIX 3aJaHUIl Ha CBOICTBa, COCTaB, MOJNy4eHHE M O€30MacCHOE HUCIOJIb30BAHUE
BKHEHIIIMX HEOPraHUYECKUX BEUIECTB B OBITY M MPOECCHOHANTBHOMN AeATeIbHOCTH YEIOBEKA

OK 01
OK 02
OK 04

Tema 2.2.
WNnentuduxarms

Conepxanue yueOHOro Marepuaja

JlabopaTopHble 3aHATHS

OK 01
OK 02
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HCOPraHN4YCCKUX BCIICCTB

Jlaboparopuas padota Ne2«nenTudukamyss HEOPraHUIECKUX BEIICCTBY.

Pemenue OKCIICPUMCHTAJIBHBIX 3aJla4d 110 XUMHWYCCKUM CBOMCTBAM METAJLIOB U HEMCTAJJIOB, IIO
pacro3HaBaHUIO ¥ TIOJYYCHHUIO COCAMHCHHH METaNIOB M  HEMETaUIOB(B3aUMOICHCTBHUEC
TUIPOKCUIA ANIOMHUHHS C pacTBOpPaMU KUCJIOT M Lienouel,). nenTuduxanus HeopraHM4ecKux
BCIICCTB C HCIOJIB30BAHUEM HX (I)I/I3I/IKO'XI/IMI/I‘ICCKI/IX CBOﬁCTB, XapaKTCPHbIX Ka4YCCTBCHHLIX
peakumii. KadecTBeHHBIE peakuuy Ha Cyibdar-, KapOOHAT- W XJIOPUA-aHUOHBI, HAa KAaTHOHBI
MCTAJINIOBU KATHOH aMMOHUA

OK 04

KonTposabHas padora 2

CBoiicTBa HEOPraHUYECKUX BELIECTB (110 pa3aemy 2)

Pa3nen 3. Teoperuyeckue 0CHOBbI OPraHN4YecKO XMMHHU 4
Tema 3.1. Conep:xxanue yueOHOro Marepuaja 4 OK 01
Knaccudukanus, [Ipeamer opraHnyeckol XUMUU: €€ BO3HUKHOBEHHE, PA3BUTHE W 3HAYCHHE B IOJYYCHHH HOBBIX
CTPOEHHE M |BELIECTB M MarepuanoB. Teopus CTpoeHUs opraHuueckux coenuHeHuil A.M. Byrneposa, eé
HOMEHKJIATypa OCHOBHbIE N0JI03KeHUsA. CTPYKTYpHBIE POPMYJIBI OPraHUYECKUX BEIIeCTB. ['oMoorus, n3oMepusi.
OPraHMYECKUX BEIICCTB | XMMHUYECKAsI CBSA3b B OPraHUYECKUX COCIMHEHUSIX: KPATHBIE CBSI3H, G- U T-CBSI3U. 2
[IpencraBnenne o kinaccudukanuu OpraHuyeckux BemiecTB. HoMeHkaTypa opraHHYecKHx
COEJJMHEHUH (CUCTEeMaTHYeCcKasi) U TPUBHAIbHbBIC Ha3BaHUS BAXXHEHUIINX IPEACTaBUTENEH KI1accoB
OpPraHMYECKUX BEILECTB
IIpakTHYecKkue 3aHATHS
[Tpaktrueckas padota Ne7. «HomeHKIaTypa OpraHUYECKUX BEIIECTBY.
O3HakomiieHMe C oOpa3llaMM OpraHMYeCKHMX BEINEeCTB M MaTepuajaMd Ha HMX OCHOBE,
MO/IETIMPOBAHUE MOJIEKYJI OPIaHUYECKUX BELECTB, HAOII0AEHUE U OIIMCAHUE IEMOHCTPALIMOHHBIX
OIBITOB 10 MPEBPAILEHUIO OPIraHUYECKUX BEIIECTB NPH HarpeBaHuu (IUi1aBjieHue, 0OyriMBaHUE U 5
ropenue). CocraBieHue NOJHBIX U COKPALLEHHBIX CTPYKTYPHBIX (POPMYJI OPraHUYECKUX BEILECTB
OTIENbHBIX KJIACCOB, MCIOJb3ys MX Ha3BaHUSA II0 CHCTEMaTU4eCKOW M TPUBUAIBHOU
HOMEHKJIaType (3TWIIEH, aleTWJeH, TIJIULepHH, (eHod, (QopMaibIerus, YKCyCHas KHUCIIOTa,
rimiuH). PacueTtsl mpocteiimel GopMysbl OpraHU4ecKOM MOJIEKYINbI, UCXOJS U3 3JIEMEHTHOTO
cocrtana (B %)
Pa3znen 4. YriieBoaopoabl 10
Tema 4.1. Coaepixanue y4e0HOro MaTepuaJsia 8 OK 01
YriaeBomopoapl  “ HX [IpenensHble yrieBoAOPOAb! (aJIKaHbl): COCTaB M CTPOEHUE, TOMOJIOTHYECKUH psil. MeTaH | 3TaH: OK 02
IPUPOJHBIE  MCTOYHHKHM |cOCTaB, CTpPOCHHE, (PU3MYECKHMEe M XMMHUYECKHE CBOMCTBA (peakiUM 3aMEIleHUs U TOPEHus), 2 OK 04

TIOJIYYCHHUEC U IPUMCHCHUC.
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HenpenenbHble yrieBo10poibl(aJKEeHbI, aJIKaJUEHbI, AJIKUHBI).

AJIKEHBI: COCTaB U CTPOCHHE, TOMOJOIMUYECKMH psA. OTUIEH M IPONUJIEH: COCTaB, CTPOCHHE,
¢u3nyeckue W XMMUYECKHE CBOMCTBa  (peakuuu TUAPUPOBAHMS, TAJOTCHHUPOBAHUS,
ryuipaTalu,0KUCICHHS U OJUMEPU3AIK) IOJydeHUE U IPUMEHEHHUE.

Ankamuensl: OyraaueH-1,3 u MetwnOyragueH-1,3, XUMHUYeCKoe CTpPOCHHE, CBOWMCTBA (peakuus
MOJIMMEPHU3aLIH ), IPUMEHEHUE (JI1s1 CHHTE3a IPUPOAHOTO U CHHTETUYECKOIO KayuyKa U PE3UHBbI).
AJIKMHBI: COCTaB M OCOOEHHOCTH CTPOCHHS, TOMOJIOTUYECKUH psA. ALETHICH: COCTaB,
XMMHUYECKOE CTpOCHHME, (U3NYECKHE M XUMHUYECKHE CBOMCTBA (peakiuu TUAPUPOBAHUS,
TaJIOTEHUPOBAHUS,  TUApPATAllMM  TOPEHUs), TNOJydeHHe UM  NpUMEHEHHe  (MCTOYHHK
BBICOKOTEMIIEPATYPHOTO IUIAMEHU JJIsl CBAPKU M PE3KU METAJJIOB)

ApomMaruyeckue yriieBoJopobl (apeHsl). beH3om U Tomyos: cocTaB, CTpOEHHUE, (U3HUEcCKue u
XHUMUYECKHE CBOMCTBA (peakIy TaJoTCHUPOBAHHUS M HUTPOBAHUS), TIOJTyUYeHHE M TPUMEHEHHE.
TokcHYHOCTh apeHOB (BIHMSHHE OCH30J1a HA OPraHW3M dYelloBeKa). [ eHeTHUecKasl CBSI3b MEXIY
YIIIEBOOPOIAMH, TIPUHAUISKAIIUMHE K Pa3TMYHBIM KJIACCAM.

[IpupoaHble HCTOUHUKHU YTIeBOAOPOJ0B. [IpupoaHslii ra3 u nonyTHble HeTAHbIE ra3pl. HegTh u
e€ mpoucxoxacHue. CrocoObl TepepabOTKM HEPTH: TEPErOHKA, KPEKHHT (TEPMUUYCCKUU,
KaTaIUTUYeCKuii), mmponm3. IIpoaykTel mepepaboTku  HedTH, WX TNPUMEHEHHUE B
IIPOMBIIIICHHOCTH

1 B ObITy. KaMeHHBIHN yrosb U IpoIyKThl €ro NepepadoTKu

Tema 4.2.
DU3UKO-XUMHUYECKHE
CBOMCTBA YTJIEBOIOPOIOB

Copep:xaHue y4e0HOIro MmaTepuaja

JlabopaTropHble 3aHATHSA

JlabopaTtopnas pabota Ne3«CBoHCTBa Yyrie€BOI0POIAOBY.

TpuBuanpHas U MeXIyHapoJHAs HOMEHKIIATypa, XUMUYECKHE CBOWCTBA, CIIOCOOBI MOJTYYECHHUS
yriaeBoaopoaoB. [lomyueHne sTuineHa W U3ydeHUE €ro CBOMCTB. MojenupoBaHUEe MOJEKYIT U
XMMHUYECKUX TPEBpAIlCHUN YIIeBOJOPOAOB (Ha MpUMeEpe dTaHa, ITHIICHA, alleTWiIeHa U Jp.) U
raJIOT€HOIPOU3BOHBIX

OK 02
OK 04

Pa3nen 5. Kuciopoaocoaepskanye opranndeckne coeTuHeHUst

14

Tema 5.1.
Crnuptsl. DeHon

Conepxanue y4eOHOro Marepuasia

Hpe,[[eJ'ILHLIe OHOATOMHBIC CITUPTHI (MeTaHOJ'I n 3TaHOJ'I)I CTpOCHUC, (1)I/I3I/IIIGCKI/IC N XUMHWYCCKHEC
CBOMCTBA (peaKI_[I/II/I C AaKTUBHBIMU MCTaJlllaMH, T'aJIOTCHOBOAOPOJaMU, FOpCHI/Ie), IMPUMCHCHUC.
BOILOpO,Z[HLIe CBA3U MCXKAY MOJICKYJIaMU CIIUPTOB. DU3NOJIOTHYECKOE JEHCTBHE METaHOJa M
9TAaHOJIa Ha OPraHu3M YCJIOBCKaA.

MHoroaToMHEIE CIIUPTHI (BTHHCHF JIUKOJIb U FJ'II/II_IepI/IH)I CTPOCHUC, (I)I/I3I/I‘-ICCKI/IC n XUMHYCCKHUC
CBOMCTBA (B3aHMOHCf/'ICTBHC CO MICIIOYHBIMU  MCTAJJIaMH, Ka4YCCTBCHHAsA PCAKIMA Ha

OK 01
OK 07

17




MHOTroaToMHble crnupThl). Dusnosiornueckoe AeCTBME HA OpraHu3M 4elioBeka. [Ipumenenue
TJIMIEPUHA U STUIICHTJIUKOJIS.

®enon. CtpoeHHEe MOJICKYNBI, (U3UYECKHE W XHUMHYECKHE CBOHCTBa (eHona. TOKCUYHOCTH
(denota, ero GU3NOIOTUYCCKOE JICHCTBUE HA OpraHu3M venoBeka. [Ipumenenue geromna

Tema 5.2.

AJperuasl.
KapOoHOBBIEC KHCIIOTHI.
CrnosxHble 3¢upbl

Conepxxanue yueOHOro Marepuasa

Anpnerubl U KeTOHBI ((popManbleruy, ameranblIerui], aleToH): CTPOeHHE, (QHU3MUECKHEe U
XMMHMUYECKHE CBOMCTBA (peakuMM OKUCIEHHS M BOCCTAHOBJICHHUS, KAa4ECTBEHHBIE pEAKIIMH),
MOJIy4Y€HHUE U IPUMEHEHHUE.

OAHOOCHOBHBIE TpefeNbHblE KapOOHOBBIE KHUCIOTHI (MypaBbUHAsi M YKCYCHasi KHCJIOTHI):
cTpoeHue, (U3MYecKue W XUMHUYECKHME CBOMcTBa (OOIIME CBOMCTBA KHCIOT, PEAKIIHs
sTrepudukanmm), moiaydeHue U npumeHeHue. CTeapuHOBas W OJIEMHOBas KHUCJIOTHI Kak
MIPEICTaBUTENN BBICIIUX KapOOHOBBIX KUCIOT. MblIa KaK COJM BBICIINX KapOOHOBBIX KHUCIOT, UX
MOIOLIEE IEUCTBUE.

CrnosxHble 3QUpbl Kak MPOU3BOJHbIE KapOOHOBBIX KUCIOT. ['MIponau3 ciaoxHbIX 3QupoB. Kupsl.
I'maponus xupos. [Ipumenenne xupos. bruosornyeckas poss )KUpOB

OK 01
OK 02
OK 04

Tema 5.3.
VrieBoasl

Copep:xaHue y4e0HOIr0 MmaTepuaja

VYrieBoapl: cocTaB, KiacCH(pUKAIMS YIJIEBOJOB (MOHO-, MU- W ToOJMcaxapuipl). [moko3a —
MPOCTEHIINI MOHOCAXapua: OCOOEHHOCTH CTPOCHHS MOJICKYJbl, (DU3NYECKHEe W XUMHYECCKHE
CBOWCTBAa TJIIOKO3bI (B3aummojelicTBue ¢ ruapokcuaoM wmeau(ll), oxuciaeHme aMMHuadyHBIM
pactBopoM okcuaa cepedpa(l), BocctaHoBIeHHE, OPOKEHHUE TIFOKO3bI), HAXOXKICHUE B MIPUPO/IE,
MPUMEHEHHE TJIIOKO3bI, OWOJIOTHYECKAs pOJIb B IKU3HEIEATCILHOCTH OpraHHW3Ma YeJoBeKa.
doTtocunTte3. PpyKTO3a KAK U30MEP TITFOKO3BI.

Caxapo3a — TpeICTaBHTENIb JIHUCAaXapHJIOB, THUIPOJU3 Caxapo3bl, HAXOXXKJCHHE B MPHUPOIAEC H
MIPUMEHCHHE.

[Tonucaxapuapl: Kpaxmana W LEJUII0J03a Kak IPUPOJHbIE MoiuMepbl. CTpoeHue Kpaxmaia u
LIEJUTIONIO3bI, PU3NYECKHE U XMMUYECKHE CBOMCTBA KpaxMaJa (THIPOJIN3, KaYeCTBEHHAs PEaKIUs C
HOJIOM)

OK 01
OK 02
OK 04

Tema 5.4.
DU3NKO-XUMHYECKHE
CBOIiCTBa
KHUCJIOPOI0COAECPKAILNX
OPraHu4eCKUX
COCIMHEHU U

Conepxanue yueOHOro Marepuaja

IIpakTHYecKHe 3aHATHSA

[Ipaktnueckas pabora Ne8. «HomeHkiaTtypa  KHCIOPOJOCONEPKAIIMX  OPTraHUYECKHX
COCJIMHEHU.

TpuBmnaneHas U MEXIyHapOoJHAs HOMEHKIATypa, XMUMUYECKHE CBOWCTBA, CIIOCOOBI MOTYYECHHUS
CIUPTOB ¥ (HEHOJIOB, KAPOOHOBBIX KUCIOT U 3(pUPOB, anbIeruioB U kKeToHOB. COCTaBJICHHUE CXEM
peakiuii (B TOM 4HCJIE MO MPEJIOKEHHBIM [EeMOYKaM MPEBpaIlleHui), XapaKTepH3YIOIINUX

OK 01
OK 02
OK 04
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XUMHUYECKHE CBOMCTBA KUCIOPOA0COACPKALIUX OPraHUUECKUX COSAMHEHU M

[MpakTnaeckas pabora Ne9. «Xumudeckne W (PU3NUYECKUE CBOWCTBA KHCIOPOJOCOICPIKAIINX
OpraHUYECKUX COCAUHEHUSD.

[IpoBenenue, HaOMIOJEHME M ONUCAHUE JAEMOHCTPALMOHHBIX OIBITOB: TOPEHUE CHUPTOB,
Ka4eCTBCHHBIC DPEAKIMH OJIHOATOMHBIX CHHPTOB (OKucieHHe 3TaHoia okcuaoM wmemu(ll)),
MHOTOATOMHBIX CIHUPTOB (B3auMojelcTBue riunepuHa ¢ ruapokcuaoMm menu(ll)), ampaernnos
(okuciieHHe aMMHUayHBIM  pacTtBopoM okcuma cepeOpa(l) wu  rumpokcumom  memu(ll),
B3aMMO/ICHCTBUE KpaxMalla C HOJIOM), H3y4EHHE CBOMCTB pacTBOpPA YKCYCHOW KHCIIOTbI

Pasnen 6.A30Tcoep:kanye OpraHnyecKue coeTuHeHusl 4
Tema 6.1. Copep:xaHue y4eOHOro marepuasa 4 OK 01
AMUHBL. AMUHBI: METHJIAMHUH — MPOCTEHIINI NPEACTAaBUTEIb aMUHOB: COCTaB, XMMHUYECKOE CTPOECHHE, OK 02
AMUWHOKHCIIOTEL. (br3UYecKre U XUMUYECKUE CBONCTBA, HAXOXKCHUE B IPUPOJIE. OK 04
benku AMMHOKHUCIIOTHI Kak amM(pOTEepHBbIC OpraHWYECKHe coenuHeHMs. DU3NUeCKue U XUMHYECKHE

CBOWCTBA aMHMHOKHCJIOT(HAa TIpuMepe TyMIKHA). bruosornueckoe 3HaYeHHE AaMHHOKHUCIIOT. 2

IlenTnael.

benku kak mpuponnsie monumepsl. [lepBuuHas, BTOpUyHash M TpPETHYHAs CTPYKTypa OEIKOB.

XUMHUYECKHE CBOMCTBA OEIKOB: THIPOJIN3, ICHATYpalusi, KaYeCTBEHHbIE peakluu Ha OelIKu

IIpakTHYecKue 3aHATHS

[IpakTrueckas padota Nel0. «CBoiicTBa a30TOCOIEPIKAIMMUX OPraHUIECKUX COCTUHECHUIN.

Ouznyeckue ¥ XMMUYECKHUE CBOMCTBA aMUHOB (peakUUC KUCIOTAMU U TOPEHUs) U aMUHOKHUCIIOT 2

(Ha mpumepe rimnuHa). Habmionenne u onucaHue JEeMOHCTPAIIMOHHBIX OIBITOB:IEHATYPALIUS

OEITKOB MPHU HArPEBAHUH, [IBETHBIC PEAKIIMH OCIIKOB
Paszgea 7.BbIcOKOMOJIEKYJISIPHbIE COCAUHECHUS 2
Tema 7.1. Conepxanue yueOHOro Marepuasa 2 OK 01
[InacTmacchl. IIpakTnyeckune 3aHATHS 2 OK 02
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Kayuyku. BonokHna

[Ipaktuyeckas pabora Nell. «CuHTe3, aHanu3 U KiIacCU(UKAIMSA BBICOKOMOJIEKYIISPHBIX
COCIMHEHUI»

OcHOBHBIE TIOHATHS XUMHUU BBICOKOMOJIEKYJISIDHBIX ~COEIMHEHUN: MOHOMEp, IOJIMMEp,
CTPYKTYpHOE 3BEHO, CTENEHb MOJIMMEPU3ALINU, CPEOHSAs MoJeKyaspHas Mmacca. OCHOBHbIE
METO/1bl CHHTE3a BBICOKOMOJIEKYJISIPHBIX COEIUHEHUH — MOJIMMEPHU3aLUsl U MMOJUKOHICHCALIUSL.
O3HakomiieHHEe ¢ oOpa3laMu IPUPOJHBIX M HMCKYCCTBEHHBIX BOJIOKOH, IUIACTMACC, Kay4dyKOB:
I1acTMacchl (MOJMATUIIEH, MOJUIIPOIMIECH, MOIMBUHWIXIOPU, MOJMCTUPOI); HATypalbHBIA M
CUHTETHYECKHE Kayuyyku (OyTaJUeHOBBIH, XJIOPONPEHOBBII U HM3OMPEHOBBIN); BOJOKHA
(HaTtypanbHbBle (XJIONOK, IIEPCTh, MIENK), MCKYCCTBEHHbIE (alleTaTHOE BOJIOKHO,BHCKO3a),
CUHTETHYECKHUE (KalpoH U JIAaBCaH)

OK 04

KonTposabHas padora 3

CTpyKTypa ¥ CBOMCTBA OPraHUYeCKUX BenecTs (1o pasaenam 3-7)

IIpodeccnoHanbHO OPUEHTHPOBAHHOE COAePKaAHME (COAePKAHUE TPUKJIIATHOTO MOTYJIS)

Pazjien 8.Xumus B ObITY M NPOU3BOICTBEHHOM /1€ATEIbLHOCTH Ye10BeKa

Tema 8.1.

XUMHYECKHE TEXHOJIOMUH
B IOBCEIHEBHOMU
u npodecCuoHAITBHON
JIEeITEILHOCTH YeJIoBEKa

Copep:xaHue y4e0OHOIro MmaTepuaja

|| o |IN

[IpaBuna sKOJOrHMYECKU I1€1eco00pa3HOro MOBEACHHSI B OBITY M TPYIOBOM NEATEIHHOCTH B
LEeIsIX COXpPAaHEHHUS CBOETO 3J0POBbS M OKpYXKalolled MNpUPOTHOW cpenabl, OMacHOCTh
BO3JICHCTBUSL HA JKUBBIE OpPraHU3Mbl OPraHUYECKHX BEUIECTB OTICJIBHBIX  KJIACCOB
(YrneBoJopoJipl, CHOUPTHI, (EHOJbI, XJIOPOPraHUYECKHWe MPOU3BOJHBIC, AlbAETHABI U JIp.),
MoKa3aresb MPeAeNbHO TOMYCTUMONW KOHIEHTPAIlMU U €r0 UCIOJIb30BaHuUE.

Ponp xumum B oOecrneueHUM SKOJOTHYECKOW, SHEPreTMYecKo M MUIIEeBOH 0e30MacHOCTH,
pa3BUTUM  MEAMIMHBI, CO3JaHUM HOBBIX MaTepuaioB (B  3aBUCHUMOCTM OT BHJA
podeccuoHaIbHOM IS TEILHOCTH), HOBBIX HICTOYHUKOB SHEPruu (aJIbTEPHATUBHBIE UCTOUYHUKU
sHepruu). [loHsTHe O Hay4YHBIX METOJAaX IIO3HAHUS BEIIECTB U XUMHUYECKHX pEaKLUu.
[IpencraBienust 06 OOMIMX HAYYHBIX MPUHIIUIAX MPOMBIIUICHHOTO MOJYYEHUS! Ba)KHEHIIHX
BEIIECTB (Ha MpUMepax MPOU3BOJICTBA aMMHAKa, CEPHON KUCIOThI, METaHOJIA).

XuMHUS U 3/0pOBbE 4YElOBEKa: TMpaBuiia O€30MacHOr0 MCMOJIb30BAaHUS JIEKAPCTBEHHBIX
MpernapaToB, OBITOBOM XMMHH B MOBCEAHEBHON KH3HU

IIpakTHYecKHe 3aHATHA

[Ipaktuyeckas padora Nel2. «lIpuMeHEHHE XMMHUYECKHX BEUIECTB M TEXHOJOTHH C y4eTOM
Oymyuieit mpodeccHoHaIbHON AESITETbHOCTIY.

Pemienne keiic-3amau 1Mo TeMaMm: TIMIIEBbIC MPOJYKTHI, OCHOBBI pAlMOHAIBHOTO THTAHHS,
BXHCWINIME CTPOMTENIbHBIE W  KOHCTPYKIMOHHBIC  MaTepHalbl, CEIbCKOXO3SIMCTBEHHOE
MIPOU3BOJICTBO, KPACKH, CTEKJIO, KepaMHUKa, MaTepuayibl JUIsl SJICKTPOHHMKH, HaHOMaTCpHAIbI,

OK 01
OK 02
OK 04
OK 07

20




TEeKCTHJIbHBIE BOJIOKHA, MCTOYHMKH SHEpPrHH, OpPraHHMYECKHe W MHHEpaJbHBIC YAO0OpeHHS,
JIEKapCTBEHHbIE U KOCMETHUYECKHE Mpernaparbl, ObITOBAs XUMUS, MAaTEPHUAJIbl U3 UCKYCCTBEHHBIX U
CUHTETUYECKUX BOJIOKOH.

3amra: IlpeacraBieHue pe3ylnbTaTOB pelIeHWs Keic-3agad B (GopMe MHUHH-IIOKIIAAA
(omyckaeTcst UCTIOIh30BaHUE TPAYUIECKHUX M MMPE3CHTAIIMOHHBIX MAaTEPHAJIOB)

IIpome:xkyTounasi arrectauus (nuddepeHupoBaHHbIN 3a4eT)

Bcero

72
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3.YCJIOBUSA PEAJIM3AIIUM YUYEBHON JUCIIUTLJIUHBI

3.1. MarepuajibHO-TeXHUYECKOe 00ecreyeHmne
Peanuzauus mporpamMmbl AUCHMIUIMHBI TpeOyeT HaJnuus yd4eOHOro KaOuHeTa
€CTECTBEHHO-HAYYHBIX AUCIUIUINH, OCHALEHHOT0 C COOTBETCTBHH C MPUIIOKEHUEM 7

OOIL
3.2. UndopmanuoHHoe odecrieueHne 00ydeHust

Jlns  peanuzainuu  nporpaMmbl  OuOnHoTeuHbld  (GOHJ 00pa30BaTEIbHOM
OpraHM3alMy JOJHDKEH HMMETh TEYaTHBIC W/WIU JJIEKTPOHHBIE 00pa3oBaTelbHbIC U
MHPOPMAIIMOHHBIE  PECypChl, PEKOMEHJOBAaHHBIC JUISI  HCIONB30OBAHHUS B
00pa30BaTeIHLHOM IPOIIECCE, HE CTapIIe MATH JeT C MOMEHTa U3JaHUs.

3.2.1 OcHoBHas yueOHasl JIUTEPATYypa

1. Pym3utuc, I'. E. Xumus: 6a30Bsbiii ypoBens : yueOHuk / I'. E. Pyasutuc, ©.
I'. ®enpnman. — Mockaa : [Ipocsenienue, 2024. — 336 ¢. — ISBN 978-5-09-
111351-8. — TekcT : anekTpoHHbI // JIaHb : 2IeKTpOHHO-OMOIMOTEYHAs CUCTEMA.
— URL.: https://e.lanbook.com/book/408677

3.2.2 lonmosiHUuTeENbHAS yUeOHAS JJUTEepaTypa

1. AndunorenoBa, W.B. Xumwus. bazoBeiii ypoBenb: 10—11 xmacchr :
y4eOHUK 151 cpenHero obmero obpasoanus / U. B. Andunorenosa, A. B. badkos,

B. A. TlonnkoB. — 2-¢ wu3a., ucnp. u gom. — Mocksa : M3gatensctBo HOpaiiT,
2024. — 290 c. — (O6meobpazoBatenbublii uki). — ISBN 978-5-534-16098-7. —
Texcr : omektpoHHblii // OOpazoBatenbHas 1minatgopma IOpait [calt]. —

URL.: https://urait.ru/bcode/544870

2. Aupunorenoa, M. B. Xumus : yuyeOHUK M TPAKTHKYM JUIS CPEIHETO
npodeccroHaIbLHOTO obOpazoBaHus / N. B. AadunoreHosa, A. B. baGkog,
B. A. TlonnkoB. — 2-¢ wu3n., ucnp. u gom. — Mocksa : M3gatenscTtBo [OpaiiT,
2024, — 291 c. — (IlpodeccuonanbHoe oopazoBanue). — ISBN 978-5-534-11719-6.
— Teker : snextponssid // OOpasoBarenpHas tuiatrpopma FOpa#t [caliT]. —
URL.: https://urait.ru/bcode/538526

3. Anapues, A. . O6mas xumusi. COOpHUK 3aIaHHUI ¢ IPUMEpaMU PEIICHUN !
yaeOHOe TocoOue i cpeiHero mpodeccuonanbHoro oobpasopanus / A. Y. AnmapHes,
JI. 1. Abonuna. — 2-e wm3n., ucnp. u gom. — Mocksa : MznatensctBo IOpaiit,
2024. — 127 c. — (Ilpodeccuonanproe obpazosanne). — ISBN 978-5-534-09932-4.
— Teker : snextponssid // OOpasoBarenpHas tuiatrpopma FOpait [caiiT]. —
URL.: https://urait.ru/bcode/539181

4, I'abpuensu, O. C. Xumus: 10-# knacc: 6a30Bb1it ypoBeHb : yaeOnuk / O. C.

I'abpuensn, U. I'. Octpoymos, C. A. CnagkoB. — 5-¢ u3n., crep. — Mocksa :
IIpocBemenne, 2023. — 128 c¢. — ISBN 978-5-09-107222-8. — Tekcr :
ANEeKTpOHHBIN //  Jlanb : 3JeKTpoHHO-OuMOnmoteunas cuctema. —  URL:

https://e.lanbook.com/book/335039
5. IN'abpuensn, O. C. Xumus: 11-i kinacc: 6a30Bbii ypoBeHb : yueOHuk / O. C.
l'abpuensn, U. I'. OctpoymoB, C. A. CnagkoB. — 5-¢ u3n., crep. — Mocksa :
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IIpocBemenune, 2023. — 127 c¢. — ISBN 978-5-09-103623-7. — Texkcr :
ANEKTpOHHBIN //  JlaHb : 3JeKTpoHHO-OuMOnMoteunas cuctema. —  URL:
https://e.lanbook.com/book/335036

6. MapteiHoBa, T.B. XuMmusa: y4eOHMK M NPaKTUKyM JUIsl CPEIHEro
npodeccuonansHoro  obpaszoBanusi/  T. B. MapteinoBa,  U. B. ApramoHoBa,

E. b. l'onynoB ; mox oOmieit penakiuedt T. B. MapteiHOBON. — 2-€ W3MA., UCHp. U
non. — Mocksa : UznatensctBo HOpaiit, 2024. — 368 c. — (IlpodeccuonanspHoe
oOpazoBanue). — ISBN 978-5-534-11018-0. — TekcT : DSIEKTPOHHBIA //

Oopa3zoBatenbHas mwiatdopma FOpaiit [catit]. — URL: https://urait.ru/bcode/536721
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4. KOHTPOJb U OLIEHKA PE3YJbTATOB OCBOEHUSI
YUYEBHO# IUCHUTLIMHBI

KoHTpoJib U OLEHKa pacKphIBAIOTCS 4Yepe3 AUCHUILIMHAPHBIE PE3YJIbTaThl,
YCBOEHHBIE 3HAHUS U MPUOOPETEHHbIE OOYUYAIOIIMMUCS YMEHHS, HalpaBJ€HHbIE Ha
dbopmupoBanue 00mKX U NMPoheCCHOHATBHBIX KOMIETEHIUMN.

Oo6mas/npodeccuonanbuast
KOMIETEHIU S

Pa3zpen/Tema

THIl OLleHOYHBIX MEPONIPUATHH

OK 01.

Br16upaTh cioco0Obl
pereHus 3a1a4
npodeccuoHaIbHOM
JEATENbHOCTH
MPHUMCHUTCIIBHO K
Pa3IMYHBIM KOHTCKCTaM

P1, Temsr 1.1, 1.2

P2, Temsr 2.1., 2.2, I1-o/c

P 3, Temsr 3.1., 3.2, 3.3, II-
o/c

P4, Temsr 4.1, 4.2, 4.3, I1-o/c
PS5, Tema 5.1

P 6, Temrnl 6.1, 6.2, IT-o/c

P 7, Temsr 7.1, I1-o/c

- YCTHBIH OIIpOC;

- TECTHPOBAHHUE;

- caMocTosITeNTbHas paboTa;

- IPAKTHYECKOE 3aHATHE;

- 1aOpaTOPHOE 3aHSTHE;

- tupdepeHIMpOBaHHBIN 3a4eT

OK 02. Hcnonb3oBaTh
COBpPEMEHHBIE CPEJICTBA
MOVCKA, aHaJN3a U
HWHTEPIIPETAINH
nHpopmaluu u
nH(pOpMaITMOHHBIC
TEXHOJIOTUH IS
BBITIOJIHEHUS 3a7a4

P1,Temal.2

P 3, Temnr 3.1., 3.2, 3.3, I1-
o/c

P 4, Temsr 4.2, 4.3, I1-o/c
PS5, Temas.1

P 6, Temsr 6.1, 6.2, IT-o/c
P 7, Temsr 7.1, IT-o/c

- YCTHBIN OIpOC;

- TECTHPOBAHHUE;

- caMocTosITeTbHas paboTa;

- MPAKTHYECKOE 3aHATHE;

- 1abOpaTOPHOE 3aHSTHE;

- nudepeHITMPOBaHHBIN 3a9eT

npodeccunoHaTbHOM

NESITETLHOCTH

OK 04. P 2, Temsr 2.2, IT-o/c - YCTHBIN OTIPOC;
D¢ dheKkTUBHO P 3, Temsr 3.3 - TECTUPOBAHHUE;

B3aHMO,I[eI>'ICTBOBaTb u
pa6OTaTI> B KOJIUJICKTUBE U
KOMaHJC

P 4, Temsr 4.2, 4.3, I1-o/c
P 6, Temsr 6.2, IT-o/c
P 7, Temsr 7.1, IT-o/c

- caMOCTOsITeIbHAs PaboTa;

- IPAKTHYECKOE 3aHATHE;

- 1abopaTOpPHOE 3aHATHC,

- mudepeHITMPOBAHHBIN 3a9eT

OK 07

ConelicTBOBaTh COXPAHEHUIO
OKpY>KarolleH cpepl,
pecypcocOepexeHuto,
IPUMEHSATH 3HaHUS 00
M3MEHEHUH KIMMAaTa,
MPUHLUIBI OEPEKITUBOTO
MIPOU3BO/ICTBA, (P (PEKTUBHO
JIIECTBOBATh B
Ype3BbIYAHBIX CUTYaAIUIX

P 4, Temsr 4.1, IT-o/c
P 6, Tems! 6.1, IT-o/c
P 7, Temsr 7.1, IT-o/c

- YCTHBIH OIpOC;

- TECTUPOBAHHUE;

- caMocCTosATeNbHas paboTa;

- MPAKTUYECKOE 3aHATHUE;

- 1abopaTopHOE 3aHATHE;

- nupepeHIMPOBAHHBIN 3a4€T
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