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1. OBIIASI XAPAKTEPUCTHUKA PABOYEH ITPOT'PAMMBI
OBIIEOBPA3OBATEJBbHOMN JUCHUIJIAHBI O11.12 «XUMMSI»

1.1. MecTO AUCHUIIMHBI B CTPYKTYpe OCHOBHOI mNpodeccHoHATbHOH 00pa3oBaTe/IbHOM
NPOrpamMmblI

O6meoOpazoBarenpHas aucuuminHa «OJ1.12 Xumus» sBiseTcs o0s3aTENBHOM YaCThIO
0011e00pa3oBaTeILHOTO IIMKIa OCHOBHOM MpodeccuoHanbHol oOpaszoBarenbHON mporpammbl CIT1O
o crenuaibHocTy 15.02.09 AqauTUBHBIE TEXHOJIOTHH.

Copmepxanue mporpaMmbl  obOmieoOpazoBatenbHOi — aucuuruinabl - «OJ.12. Xumusa»
HANpPaBIIEHO Ha JOCTIKEHUE Pe3yJbTaTOB €€ M3yueHHUs B cooTBeTcTBUU ¢ TpeboBanusiMu PI'OC
COO (ytB. npukazoM MunucrepctBa oOpa3oBanus u Hayku P® ot 17 mas 2012 r. N 413) ¢ yuetom
npodeccuonansuoit HampasineHHocT DPI'OC CIIO mo cnemmansHoctu 15.02.09 AnautuBHBIE
TEXHOJIOTHH.

1.2. Hean u miaHupyemblie pe3yJabTAThbl 0CBOECHHUS M CUMILTHHBI

1.2.1. leau v 3a0a4u AUCUUTJIMHBI

['maBHBIMU TETSIMU U3YYCHUS TUCIUTUTHHBL " XUMHUsT" SBIISIOTCS:

1) ¢opmupoBaHue CHCTEMBl XUMHUYECKUMX 3HAHMA KaKk BaKHEWIIEH COCTaBISIONICH
€CTECTBEHHO-HAyYHOM KapTUHBI MHUpPA, B OCHOBE KOTOPOM JiekKaT KIIOUEBbIC MOHSTHS,
dbyHIaMEHTaIbHBIE 3aKOHBI M TECOPUU XUMHUU, OCBOCHHUE sI3bIKa HAyKH, YCBOCHHUE W TOHUMAaHHUE
CYIIHOCTH JOCTYIHBIX 0000IICHUIT MUPOBO33PEHUECKOTO XapaKTepa, O3HAKOMJICHUE C UCTOPUEH HX
Pa3BUTHS U CTAHOBJICHUS;

2) ¢opMupoBaHWE W PA3BUTHE MPEJCTABICHUNW O HAYYHBIX METOJaX IMO3HAHHUS BEIIECTB W
XUMHUYECKUX pEaKIHii, HEOOXOMUMBIX i1 MPHOOpETEeHUS yMEHHH OPHEHTHUPOBATHCA B MHpPE
BEIIECTB U XUMHYECKHUX SBICHUH, UMEIOIIUX MECTO B MPUPOJIE, B MPAKTUYECKON M MOBCEIHEBHOMN
JKU3HH;

3) pa3BuTHE YMEHUU U CIIOCOOOB JESATEILHOCTH, CBSI3aHHBIX C HAOIIOACHUEM U OOBSICHEHUEM
XUMHYECKOT0 SKCTIEPUMEHTA, COOTIOACHUEM TTPaBUI 0€30MMaCHOT0 OOPAIIEHUS C BEIIECTBAMMU.

3agauu M CHUNJINHBI:

1) aganTarus oOy4aronuxcsi K YCIOBHAM TMHAMHYHO Pa3BUBAOIIETOCA MUpa, (hopmMupoBaHue
WHTEJUICKTyaJIbHO  Pa3BUTOM  JIMYHOCTH, TOTOBOM K CaMOOOpa3oOBaHUIO, COTPYIHUYECTRBY,
CaMOCTOSITCIPHOMY TPUHATHIO TPAMOTHBIX PEIICHHH B KOHKPETHBIX JKMU3HEHHBIX CHUTYaIHsX,
CBSI3aHHBIX C BEUIECTBAMH U UX IPUMEHEHHEM;

2) popmupoBaHue y 00y4arOmUXCs KIIOUYEBBIX HABBIKOB (KIFOYEBBIX KOMIETCHIIHI), MEIOIINX
VHUBEPCATbHOE 3HAYCHHWE /I Pa3IUYHBIX BHUIOB JACSITEIBHOCTH: PEUICHUS MpoOJieM, TMOUCKa,
aHanmu3a M 00paboTku HH(OpMAIKM, HEOOXOAWMBIX JJS NMPUOOPETEHHS ONbITa JEATEIBbHOCTH,
KOTOpasi 3aHUMaeT Ba)XHOE MECTO B IIO3HAHWUU XHWMHUM, a TaKXKe [JI1 OLEHKH C TO3UIIHNK
9KOJIOTUYECKON 0€30MacCHOCTH XapaKTepa BIUSHUS BEIIECTB U XUMUUYECKHUX MPOIECCOB HA OPraHU3M
YEJIOBEKa U IPUPOAHYIO CPELy;

3) pa3BUTHE TIO3HABATEIBHBIX WHTEPECOB, MHTEIUICKTyaJIbHBIX M TBOPUYECKUX CIIOCOOHOCTEH
00y4JaroImuXcs: CIHOCOOHOCTH CaMOCTOSITENIBHO MPHOOpETaTh HOBBIE 3HAHUS MO0 XUMHHU B
COOTBETCTBUU C KU3HEHHBIMH MOTPEOHOCTSIMH, HCIIOJIB30BAaTh COBPEMEHHBIE WH(GOPMAIMOHHBIE
TEXHOJOTHH JJIs MOWCKAa U aHamu3a y4eOHOW M HayYHO-MOMYJISpHON WH(GOPMAIUM XUMHYECKOTO
COJICpKAHUS;

4) dopMupoOBaHUE W PA3BUTHE Y OOYYAIOIIMXCS ACCOIMATUBHOTO W JIOTUYECKOTO MBIIUICHUS,
HAOJI0IATEIBHOCTH, COOPAHHOCTH, aKKYPaTHOCTH, KOTOPhIe OCOOCHHO HEOOXOIWMBI, B YACTHOCTH,
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IMpU MJIAaHUPOBAHUHA U IPOBCACHUN XUMHUUYCCKOT'O SKCIICPUMCHTA,

5) BociuTanue y oOydaromuxcst yOexIeHHOCTH B TYMaHUCTHUECKOW HalpaBIeHHOCTH XHUMMHU,
ee BAXHOH pONM B pEIICHUH TJOOAIBHBIX MPOOJIEM pPaMOHAIBHOTO TPHPOJIOTIONIb30BaAHUS,
MOIMOJIHCHUA OJHCPIreTUYCCKUX PECYPCOB U COXPAHCHHA MPHUPOAHOIO PpPaBHOBECHUA, OCO3HAHHA
HEOOXOAMMOCTH OEpEeKHOTO0 OTHOIICHHS K MPHUPOAEC W CBOEMY 3/I0POBBIO, a TaK)Ke MPUOOPETECHUS
OTbITa MCIOJNB30BAHMS TONYYEHHBIX 3HAHUN U MPHUHITHS TPAMOTHBIX PEHICHUH B CUTYalUSAX,
CBSI3aHHBIX C XMMHUYECKUMH SIBICHUSMHU.

1.2.2. Ilnanupyemble Ppe3yJbTATbl OCBOCHHS 001Ie00pa30BaTEJbHOH JIMCUMILVIMHBI B
coorBercTBUM ¢ PI'OC CIIO 1 Ha ocHoBe PI'OC COO

B mporecce ocBoeHMS AUCHUIUIMHBL «XUMUS» y 00y4arOUUXCsl (OPMHUPYIOTCS JIMYHOCTHBIE
U TIpeIMETHBIE PEe3yJbTaThl, BKIIOYas (OPMHPOBAHHE KOMIETEHIMH OOydJalommxcsi B OOJIACTH
y4eOHO-UCCIIEI0BATEHCKON M MPOEKTHON JEATEIbHOCTH, KOTOPhIE B CBOIO OYEPEIb 00ECIEYHUBAIOT
npeeMcTBeHHOCTH (popmupoBanms 00mmux komnerenuuii ®rrocC CI10 (—).

B pesynbrate mzydeHuss XuMUM Ha YPOBHE CPeHEro oOIero o0pa3oBaHus y O0ydYaroIIerocs
OyayT chOpMUPOBAHEI CIEAYIONINE JUYHOCTHBIE Pe3YJbTAThI:

1) rpaxnanckoro Bocnutanus (JIP.01) — (OK 04):

OCO3HaHUuA 06y‘{aIOH_II/IMI/IC}I CBOMX KOHCTUTYLIMOHHBIX IIpaB U 06H3aHHOCTCﬁ, YBaXXCHUSA K
3aKOHY W MPABOIMOPSIIKY;

OpeaACTaBJICHUA O COLOHWAJIBHBIX HOpMax W MpaBHUJIaX MCEKINYHOCTHBIX OTHONIEHUHA B
KOJUICKTHUBE;

TOTOBHOCTH K COBMECTHOM TBOPUYECKOM JESATEIHOCTH NPU CO3JaHUU YYEOHBIX IMPOEKTOB,
pelIeHnr yu4eOHbIX U TO3HABATENIbHBIX 33124, BHITOJTHEHUN XUMUYECKUX SKCIIEPUMEHTOB;

CIIOCOOHOCTH MOHUMATh U MPUHUMATh MOTHBBI, HAMEPEHHUS, JIOTUKY M apTyMEHTHI JPYTUX MPU
aHaJlM3€e pa3INYHbIX BUIOB YU€OHOU NeSTEIbHOCTH;

2) narpuorudeckoro socnuranusa(JIP.02) — (OK 04):

HEHHOCTHOI'O OTHOIICHUSA K HCTOPUICCKOMY U HAYUYHOMY HACJICONUIO OTE€YCCTBEHHOU XUMUU,

YBaKEHHs K MPOIIECCY TBOPYECTBA B OOJACTH TEOPHM U MPAKTUYECKOT'O MPUMEHEHHS XUMHH,
OCO3HAaHHA TOI'0, YTO JOCTUIKCHHA HAYKHU €CTb PE3YJIbTAaT AJIUTCIIBHBIX H&6J’IIO[[€HHI>1, KPOMOTIMUBBIX
SKCIICPUMCHTAJIBHBIX ITOMCKOB, ITOCTOAHHOI'O TPyAda YUCHBIX U IIPAKTHKOB,

MHTEpeca U MO3HABATENbHBIX MOTHBOB B MOJIYYEHUH M MOCIEAYIOLEM aHanu3e nHGOpMaluu o
MEPEIOBBIX TOCTHKEHUSAX COBPEMEHHON OT€YECTBEHHON XUMUU;

3) ayxoBHO-HpaBcTBeHHOro BocnuTtanusa(JIP.03) — (OK 04):

HPABCTBEHHOT'O CO3HAHUS, STUYECKOTO MMOBEACHHUS,

CHOCO6HOCTI/I OLCHUBATh CUTyallUH, CBA3AHHBIC C XUMHUUYCCKUMU SABJIICHUSAMH, U IMPUHHUMATH
OCO3HAaHHBIC pCHICHUA, OPUCHTHUPYACHh HA MOPAJIbHO-HPABCTBCHHBIC HOPMbI U ICHHOCTH,

TOTOBHOCTH OLCHHMBATHL CBOC IIOBCACHHUEC MW TIIOCTYIIKKM CBOHUX TOBapHHIGﬁ C HOSI/IIII/Iﬁ
HPABCTBCHHLIX W ITPABOBLIX HOPM M OCO3HAHHC HOCJIGI[CTBI/Iﬁ 9TUX IMMOCTYIIKOB,

4) popmupoBanus KyJabTypbl 310poBbsi(JIP.04) — (OK 07):

MOHUMAaHUs IIEHHOCTEH 3J0poBoro u Oe3omacHoro oOpaza KU3HH, HEOOXOIUMOCTH
OTBETCTBEHHOT'O OTHOILIEHUSI K COOCTBEHHOMY (DPM3MUECKOMY U TICUXUYECKOMY 3/I0POBBIO;

coOroAeHHS TPaBUI OE30MaCHOTO OOpAIIeHHs C BEIIECTBAMH B OBITY, TOBCETHEBHOM XKU3HU U
B TPYAOBOM AEATEIBHOCTH;

MMOHUMAaHU LIICHHOCTU IMPaBUJI UHANBUAYAJIBHOT'O U KOJIJICKTUBHOI'O 6€3OHaCHOI‘O IIOBE€ACHUSA B
CUTYaLIMSIX, YTPOKAKOIINX 3[I0POBBIO U KU3HU JIFOJEH;

OCO3HaHHUS TIOCJIEJICTBUH U HENPUITHUS BPEIHBIX MpPUBBIYEK (YHOTpEOIEHUs] aJKOroJs,
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HapKOTHUKOB, KYpPEHHUs);

5) tpynoBoro Bocnutanus: (JIP.05) — (OK 01, OK 04):

KOMMYHUKAaTUBHOM  KOMIIETEHTHOCTH B  y4€OHO-MCCJIEIOBAaTENbCKOW  JESITENBbHOCTH,
0OLIECTBEHHO MOJIE3HOM, TBOPUECKOM U IPYTUX BUJAX JNESATEIbHOCTH;

YCTAaHOBKM Ha AaKTHMBHOE Y4YacTHE€ B PEIICHUM MPAKTUYECKHX 3a7a4 COLMAIBHON
HaIPaBJIEHHOCTH (B paMKaX CBOETO Kjlacca, IIKOJIbI);

MHTEpeca K MPAaKTHUECKOMY HM3YYEHHIO MPOQecCcHii pa3InyHOro pojia, B TOM YUCIIE HA OCHOBE
MIPUMEHEHUS NMPEAMETHBIX 3HAHUI M0 XUMUU;

YBa)XEHUS K TPYLy, JHOASIM TPyla ¥ pe3ysbTaTaM TPyAOBOH N€ATEIbHOCTH;

TOTOBHOCTH K OCO3HaHHOMY BBIOOPY WHAMBUIYAIBbHOM TpaeKTOpHM 00pa3zoBaHMsA, Oyaymiei
npodeccun U peanusali COOCTBEHHBIX XU3HEHHBIX IUIAHOB C YYETOM JIMYHOCTHBIX HMHTEPECOB,
CHOCOOHOCTEH K XMMHH, HHTEPECOB M TOTPEOHOCTEH 001IecTBa;

6) 3xoaornueckoro Bocnurauus: (JIP.06) — (OK 07):

9KOJIOTMYECKH IeJIeCO00pa3HOro OTHOUICHHsS] K MPUPOJE, KaK HCTOYHHMKY CYIIECTBOBaHUS
JKM3HHU Ha 3eMIIe;

MOHUMAHUS TJIOOATFHOTO XapakTepa JKOJOTUYECKUX MpoOJieM, BIHSHHS SKOHOMHUYECKHX
MPOLECCOB HA COCTOSIHUE MPUPOIHON U COLIMATIBHOM CPEbI;

OCO3HaHMA HEOOXOIMMOCTH HCIONB30BaHUS JOCTIDKCHHA XHMUHU JUISI PELICHHS BOIPOCOB
paIOHaIBHOTO MIPUPOI0NOIB30BaAHNUS;

AKTHBHOT'O HENIPUATHA ACHCTBUM, IPUHOCAIIUX BpPE OKPYIKAIOIIEH IPUPOJHOMN Cpeae, yMEHUS
MIPOTHO3UPOBATh HEOJIArOMpPUATHBIE SKOJOTHYECKHE IMOCIEICTBUS MPEeINPUHUMAEMbIX JEHCTBUN U
Mpea0TBpalaTh UX;

HaJu4usl Pa3BUTOTO HKOJOTMYECKOTO MBIIUICHUS, 3KOJIOTMYECKOM KYJIbTYpbl, OIbITA
JEATETbHOCTH  3KOJIOTMUECKOM  HAampaBlIEHHOCTH, YMEHHsS  pyKOBOJACTBOBaTbCSA HMHU B
MO3HABATEIbLHON, KOMMYHHKATUBHOM M COIMAIBHOM MpPaKTHKE, CIIOCOOHOCTH M YMEHHSI aKTUBHO
IPOTUBOCTOSATH UCOJIOTHH XeMO(pOOHH;

7) ueHHocTu Hay4YHoro no3uanus: (JIP.07) — (OK 02):

c(OpMUPOBAHHOE MHPOBO33PEHUS, COOTBETCTBYIOLIETO COBPEMEHHOMY YPOBHIO DPAa3BUTHS
HAyKH 1 0OILIECTBEHHOW MPaKTUKU;

MOHUMAaHMs Cleuu(PUKM XHMHUM KaK HayKH, OCO3HaHHs ee pold B (POPMHUPOBAHUU
palMoOHAIbHOIO HAYYHOT'O MBIIUICHUS, CO3JaHMM IIEJIOCTHOTO MpPEACTaBIeHUS 00 OKpy’KarolleM
MHUpE KaK O €JUHCTBE NMPHUPOAbI U YEIOBEKA, B MO3HAHUM MPUPOIHBIX 3aKOHOMEPHOCTEHN U PEIICHUH
po0JsieM COXpaHEeHHsI IPUPOTHOTO PABHOBECHS;

yOeXIeHHOCTH B 0CO00H 3HAYMMOCTH XUMHH JJIi COBPEMEHHOW IMBMUJIM3AllMU: B €€
I'YMaHHCTUYECKOM HANpaBIEHHOCTH M BAaXXHOW pOJM B CO3JAaHMM HOBOW 0a3pl MaTepUabHOM
KyJbTYpbl, PEHICHUU TJI00albHBIX MPOOJIEM YCTONYMBOIO pa3BUTHSI YEJIOBEUYECTBA - CHIPHEBOM,
YHEPreTHYECKOH, THIIEBON M IKOJOTUICCKOW 0€301aCHOCTH, B Pa3BUTHUU MEIAWIIMHBI, 00SCTICUCHUN
YCIIOBUH YCIIEUIHOTO TPyZa U SKOJIOTMYeCKd KOM(OPTHOI KU3HH Ka)KJOTO YJIeHa OOLIeCTBa;

€CTECTBEHHO-HAyYHOM  TIPaMOTHOCTH: IOHUMaHUsA  CYIIHOCTH  METOJAOB  IIO3HAHMS,
HCIIONIb3YEMBIX B E€CTECTBEHHBIX HayKaX, CIIOCOOHOCTH HCIIONB30BATh MONydyaeMble 3HAHUS IS
aHallM3a U OOBSICHEHUS SIBICHUI OKPYIKAIOUIEr0 MUpa U MPOUCXOSAIINX B HEM U3MEHEHUH, yMEHH
JenaTh 00OCHOBAHHBIE 3aKJIIOUYEHHUS HA OCHOBE HAYYHBIX (PAKTOB M MMEIOLIUXCS JaHHBIX C LEJIbIO
IIOJIy4Y€HUs JOCTOBEPHBIX BBIBOJIOB;

CIIOCOOHOCTH CaMOCTOSITEJIbHO HCIIOJIb30BATh XMMHUYECKHE 3HAHMS JUISl pelieHus] nmpoOjeM B
pEaJIbHBIX KU3HEHHBIX CUTYyaIUX;



HHTEpeca K MO3HAHUIO U MCCIIEA0BATEIbCKON NEATEIBHOCTH;

TOTOBHOCTH M CIIOCOOHOCTH K HENpPEepPhIBHOMY OOpa30BaHHIO U CaMOOOpPa30BaHUIO, K
aKTUBHOMY IOJIy4Y€HHUIO HOBBIX 3HAHUH MO XMMHUU B COOTBETCTBUU C KU3HEHHBIMU MOTPEOHOCTIMY;

MHTEpeca K 0COOCHHOCTSIM TPy/ia B pa3iMyHbIX cepax nmpodhecCHoHAIBHON A TeThHOCTH.

B pesynbrare wusyueHus «XuUMHUH» Ha YpOBHE CpeaHEro oOmiero oOpa3oBaHUsS Yy
obyuaromerocst OynyT chopmupoBaHsl MertanpeaMmeTHbie pe3ynbTatel (MP): mo3HaBaTenbHBIC
yYHUBEpCadbHble Y4YeOHbIE IEHCTBUS, KOMMYHHKATHBHBIE YHUBEpCAJIbHbIE YydeOHbIe NEUCTBUS,
pETyJISTUBHBIC YHUBEPCAIbHbIE YUeOHbIe TEHCTBHUS, COBMECTHAS AEATEIbHOCTb.

ba3ossble Jornueckue aeiicteusa (MP.01) — (OK 01,0K07) kak yacTh mo3HaBaTEIbHBIX
YHHUBEpCAIbHBIX YU€OHBIX ACHCTBUI:

CaMOCTOSTENIFHO  (OPMYIHPOBATh W aKTyaJIM3UPOBaTh TPOOJIEMYy, BCECTOPOHHE €€
paccmaTpuBarth;

ONPENENATh LEIH ACSITEIBHOCTH, 33/1aBasi HapaMETPbl U KPUTEPUHU X JOCTHKEHHS, COOTHOCUTh
pe3yabTaThl IEATEIBHOCTH C OCTABJICHHBIMHU LIETSIMU;

WCIIONb30BAaTh IMPU OCBOCHUM 3HAHUW MPUEMbl JIOTMUECKOTO MBILUIEHUS - BBIIEIATH
XapakTepHble NPU3HAKM TOHATHUA W  YCTAaHABIMBAaTH MX  B3aUMOCBS3b, HCIIOJIb30BATH
COOTBETCTBYIOIME MOHATHS AJIs1 OOBSICHEHUSI OT/IEIBbHBIX (PaKTOB U SIBIICHU;

BBIOMPATh OCHOBAHUS M KPUTEPHUH JUIA KJIaCCU(UKALIMHU BEIIECTB U XUMUUECKUX PEAKIIHA;

yYCTaHaBIMBATh NPUYMHHO-CIIEICTBEHHBIE CBA3U MEXK/Y N3Y4aeMbIMU SIBJICHUSIMU;

CTPOUTH JIOTHYECKHE DPACCYXKJEHUS (MHIYKTHBHbBIC, NEAYKTUBHBIE, IO AQHAJIOTUU), BBIABIATH
3aKOHOMEPHOCTH W TPOTHBOPEYMSI B PACCMATPUBAEMBIX SIBICHUAX, (POPMYIUPOBATH BBIBOIBI U
3AKITHOYEHUS;

MPUMEHITh B MPOIECCe MO3HAHMS, HCIONb3yeMble B XUMHH CHMBOJIUYECKHE (3HAKOBBIC)
MOJIeTIH, MPeoOpa3oBbIBATh MOJEIBHBIE MPEICTABICHHUS - XMMHUYECKHH 3HaK (CHMBOJ) AJIEMEHTA,
XuMHueckast GopMyIia, ypaBHEHHE XUMUYECKON PEaKIUu - IPH PEeUICHUH YUYEeOHBIX TTO3HABATENBHBIX
U IIPAKTUYECKMX 3a/ad, NPUMEHATb HA3BAHHBIE MOJIEIbHBIE IIPEACTABICHUS MJIs BbIIBICHUS
XapaKTEePHBIX MPU3HAKOB N3Y4aeMbIX BEILIECTB U XUMUYECKUX PEAKLIUH.

ba3zoBbie wucciaenoBareabckue aeiicteusa (MP.02) — (OK 01,0K07) kak wuyacTh
MI03HABATEJIbHBIX YHUBEPCAIbHBIX YUEOHBIX AEHCTBUIA:

BJIAJIETh OCHOBAMH METOJI0B HAYYHOI'O ITO3HAHUS BELIECTB U XUMUYECKUX PEAKIIUI;

dbopMynupoBaTh 1€MW 3aJadd  HMCCIEJOBAHUS, HCIIOJIb30BATh IIOCTaBJICHHbIE U
CaMOCTOSITENILHO C(HOPMYIUPOBAHHBIE BOMPOCHI B KAYECTBE MHCTPYMEHTA MO3HAHUSA U OCHOBBI IS
(dbopMUPOBaHUS THUIOTE3HI 1O MPOBEPKE MPABUILHOCTH BBICKA3BIBAEMBIX CYKICHMUIA;

BJIAJECTh HAaBBIKAMHU CaMOCTOSTENBHOIO IUIAHMPOBAHUS M TMPOBEACHUS YUEHHMUECKHX
HKCIIEPUMEHTOB, COBEPIICHCTBOBATH YMEHHUsS HaON0OJaTh 3a XOZOM IPOLECcCca, CaMOCTOSATEIBHO
IIPOTHO3MPOBAaTh €ro pe3yjbTaT, (OpMyJUpoBaTb OOOOLIEHUS U BBIBOJIBI OTHOCUTEIIBHO
JIOCTOBEPHOCTH pE3yJIbTaTOB MCCIEIOBAHUS, COCTaBISATh OOOCHOBAaHHBIM OTYET O MPOJAETAHHOU
pabore;

MPUOOPETATh OMBIT YUEHUYECKOW UCCIIEOBATEIBCKON U MPOEKTHOM NeSTENbHOCTH, IPOSBISATh
CIIOCOOHOCTh U TOTOBHOCTh K CAMOCTOSITEIbHOMY TMOHMCKY METOJOB PEIICHUs MPAKTUYECKUX 3a/ad,
MIPUMEHEHHUIO PA3JIMYHBIX METOJOB MO3HAHUSI.

Ymenns pabdorate ¢ unpopmanmein (MP.03) — (OK 02) xak yacTh MoO3HaBaTEIbHBIX
YHHMBEpCAJIbHBIX YU€OHBIX JCHCTBUI:

OPUEHTUPOBATHCS B PA3IUYHBIX MCTOYHHKAX MH(POpPManuu (HayIHO-TIOMYJISIpHAs JUTEpaTypa
XUMHYECKOTO COZIEp)KaHUsS, CIpaBOYHbIE TmocoOusi, pecypcbl HWHTepHeTa), aHAIM3UPOBATH



MH(POPMALIMIO PA3JIMYHBIX BUAOB U (POPM MPEACTABICHUS, KPUTUUIECKU OLIEHUBATH €€ JJOCTOBEPHOCTD
Y HEMPOTUBOPEUYUBOCTH;

(GbopMyIHpOBaTh 3ampochl M TPUMEHSTHh pa3IMYHBIE METOJBl IPH TIOMCKE U 0TOOpe
uHpOpMannu, HeOOXOAMMOH TS BBITIOIHEHHUS YI€OHBIX 33a/1a4 ONPEIEIIEHHOTO THIIA;

MpUOOpPETaTh OMNBIT HCIOJIb30BAHUA HHPOPMAIIMOHHO-KOMMYHUKATUBHBIX TEXHOJOTHH U
Pa3INYHBIX TOMCKOBBIX CHCTEM;

CaMOCTOSITENIbHO BBIOMpPATh ONTUMANIbHYIO (QoOpMy TMpencTaBieHus HHPoOpMau (CXEMBbI,
rpaduky, quarpamMmsl, TaOIUIIbI, PUCYHKHU U IPYTHE);

WCIOJIb30BaTh HAYUHBIN SI3bIK B KAUECTBE CPEJCTBA IpU paboTe ¢ XMMHUYECKOH MH(OpMAIHEi:
MPUMEHSTh MEXIpeAMeTHbIe ((pU3MUeckrne W MaTeMaTU4ecKue) 3HAKU M CHMBOJBI, (HOPMYIIHI,
ab0peBuaTypbl, HOMEHKIIATYPY;

HCII0JIb30BaTh U MPeoOpa30oBbIBaTh 3HAKOBO-CUMBOJINYECKUE CPEICTBA HATIISITHOCTH.

OBJ1ajileHHe YHUBEPCAJIbHBIMM KOMMYHUKAaTUBHBIMU AeiicTBUsimu(MP.04) — (OK 04)

3a/laBaTh BOIPOCHI MO CYIIECTBY OOCYXIaeMOW TeMbl B XOJie¢ JUAJIOra W/MIU JUCKYCCHH,
BBICKa3bIBaTh  HJeH, (OpMyIHpOBaTH CBOM  MPEIJIOKEHHUS  OTHOCHUTEIBHO  BBITIOJHEHHS
MpeAJIOKEHHOM 3a1a4u;

BBICTYIIaTh C IIPE3CHTALMENH pE3yJIbTaTOB II03HABATENIBHON JEATEIbHOCTH, IIOJYUYEHHBIX
CaMOCTOSITEJIBHO WJIM COBMECTHO CO CBEPCTHUKAMM IIPU BBINOJIHEHUH XMMHUYECKOIO KCIEPHUMEHTA,
MIPAKTUYECKONH pPadOThl MO HCCIEIOBAHUIO CBOMCTB M3yYaeMbIX BEILIECTB, peanu3aluu y4eOHOro
poeKkTa U (QOpMYyJIUPOBaTh BBIBOABI [0 peE3yJbTaTaM MPOBEIACHHBIX HCCIEJOBAHUN ITyTEM
COTJIacOBaHUs MO3UIMI B X0/1€ 00CYKIeHUS 1 0OOMEeHa MHEHHUSIMHU.

OBJ1aileHHe YHUBEPCAJIbHBIMY peryassTuBHbIMHU aeiictBusasMu(MP.05) — (OK04),

CaMOCTOSITENIbHO TUIAHUPOBAaTh M OCYIIECTBISTH CBOK I[IO3HABATENIbHYIO JEATEIbHOCTD,
ompezienas ee UeNH U 3aJadd, KOHTPOJIHPOBATH M MO Mepe HEOOXOAUMOCTH KOPPEKTHPOBATH
npeajaraeMblii anrOpUTM JACWCTBUN TMPHU BBHIMOJIHEHHMH YYEOHBIX M HCCIEIOBATENbCKUX 3ajad,
BbIOMpaTh Hanbosee >PPEKTUBHBIN CIOCOO0 MX PEIICHHs C YYETOM IOJIYYEHHUS HOBBIX 3HAHUH O
BEILIECTBAX U XUMUYECKUX PEAKIUAX;

OCYIIECTBIISATH CAMOKOHTPOJIb CBOEH AESITEIbHOCTH HA OCHOBE CAMOAHAIN3a U CAMOOLIEHKH.

IIpenmeTHbIe pe3yJbTaThbl OCBOCHHS 0230BOTO Kypca « XUMHUSD»:

1) Oprannyeckass XuMus

[IP1) cdhopmMupoBaHHOCTH MPEACTABICHUH O XWMHUYECKOW COCTAaBJISIONICH €CTeCTBEHHO-
HAYYHOUM KapTUHBI MUPA, POJIU XUMHH B TO3HAHUH SIBJICHUM MPUPOJbI, B (POPMUPOBAHUN MBIIITICHUS
U KyJIbTYphl JHUYHOCTH, €€ (YHKIIMOHATHHOW TPaMOTHOCTH, HEOOXOJUMOW [JIsl pPEelIeHUs
NPAaKTUYECKUX 3a/a4 U SKOJIOTMYeCKH OOOCHOBAaHHOTO OTHOIIEHUS K CBOEMY 3J0POBBIO H
MIPUPOJHON CpEJIE;

[1P2) BnageHue CUCTEMON XUMHUECKUX 3HAHUM, KOTOpask BKIIOYAET:

OCHOBOIIOJIaralolue MOHATHS (XMMHUYECKUHA DJIEMEHT, aTOM, 3JEKTPOHHas 000JouYKa aToMma,
MOJIEKYJa, BaJIEHTHOCTb, 3JEKTPOOTPUIATENILHOCTb, XWMHUYECKasi CBSI3b, CTPYKTypHas Qopmyia
(pa3BepHyTasi U COKpallleHHas), MOJb, MOJIIpHasi Macca, MOJISIPHBIA 00bEM, YIJIEpOIHBIA CKElET,
GbyHKIIMOHATbHAS TpyMNa, paJuKal, W30MEpHs, H30MEphl, TOMOJOTHYECKHH psZ, TOMOJIOTH,
YIJIEBOJAOPObI, KUCIOPOA U a30TCOAEPIKALLIME COCAUHEHHUS, MOHOMEp, MOJHMMEpP, CTPYKTYpHOE
3BEHO, BBICOKOMOJIEKYJISIPHBIE COEIMHEHN);

TEOpPUU U 3aKOHBbI (Teopusi CTpPOEHHUs opraHudeckux BemecTB A.M. byriepoBa, 3akoH
COXpaHEHMsI MaCChl BEILIECTB);

3aKOHOMEPHOCTH, CHMBOJIMYECKUHN S3bIK XUMUH;



MHPOBO33PEHUECKUE 3HAHMS, JICKAIME B OCHOBE MOHUMAHUS MPUYUHHOCTH U CHUCTEMHOCTHU
XUMHYECKUX SIBICHUMN, (DaKTOJOTMUECKHUE CBEJICHHSI O CBOMCTBAX, COCTAaBE, MOTYYCHUH U OE30ITaCHOM
UCIIOJIb30BAaHUN BAKHEUITNX OPraHMYECKUX BEIIECTB B OBITY M TPAKTHYECKOH EATEIHHOCTH
YeJI0BEKa,

[TP3) chopmMupoBaHHOCTH YMEHU BBISBIISATH XapaKTepHbIC TPU3HAKH TMOHATHH, yCTaHABINBATh
UX B3aMMOCBS3b, HCIIOJIb30BAaTh COOTBETCTBYIOUIME MOHATHUS MPHU OMUCAHUU COCTaBa, CTPOEHUS U
MpPEeBpaIICHUI OPraHUYeCKIX COCTMHEHU;

[1P4) chopMHUpOBaHHOCTH YMEHUH HCIIOJIB30BATh XUMHUYECKYI0 CUMBOJHUKY ISl COCTABIICHUS
MOJIEKYJISIPHBIX U CTPYKTYPHBIX (pa3BepHYTOH, COKpAIICHHON) (OpMyJ OPraHUYECKUX BEIIECTB U
YpaBHEHUN XMMHYECKUX PEAKIMM, U3rOTaBIMBATH MOJEIN MOJIEKYJ OPraHMYECKUX BEIECTB IS
WJUTFOCTPAIIMH UX XUMUYECKOTO U MTPOCTPAHCTBEHHOTO CTPOCHUS;

IIP5)  chopMHUPOBAaHHOCTH  yMCHHMI  YCTaHABIMBATh  NPHHAUICKHOCTh  M3yYCHHBIX
OpPraHMYECKUX BEIIECTB MO UX COCTaBY M CTPOCHHIO K OINpEAeICHHOMY KJacCy/Tpymie COeIUHEHUN
(YryieBogopo/ibpl, KUCIOPO U a30TCOAEpIKaIIUe COEIUHEHUS, BBICOKOMOJIEKYISIPHBIE COEIMHEHU),
JaBaTh WM Has3BaHus To cucrteMatudeckoii HomeHknatype (IUPAC), a Ttakke mnpuBOAUTH
TPUBHAJIbHbIE HA3BaHUS OTIENbHBIX OPraHUYECKUX BEIIECTB (ITWJICH, MPOMUJICH, AalleTHIICH,
STHUJICHTIIUKOb, TIIHIEPUH, (PeHON, GopMalIbIeTHI, alleTaabAeTu, MypaBbiHAsI KUCIOTa, YKCYCHAs
KHUCIIOTA, OJICMHOBAasi KUCJIOTa, CTEApWHOBAs KHCIOTA, TIIOKO3a, (PpyKTo3a, Kpaxmal, LeJUII0J03a,
TJIMIIVH);

ITP6) chopMUPOBAHHOCTH YMEHHS OIPEACIATh BHIBI XUMHUYECKOW CBS3M B OpPraHUYCCKHX
COeTMHEHUX (OAMHAPHBIC U KPATHBIC);

[1P7) chopMHUpPOBAHHOCTh YMEHMSI HMPUMEHATH IOJOXKEHHUS TEOPHUH CTPOEHUS OpraHMYeCKHX
BemiectB A.M. BbytnepoBa nnsi OOBSICHEHHS 3aBHCHMOCTH CBOMCTB BEIIECTB OT UX COCTaBa M
CTPOEHUS; 3aKOH COXPAHEHHUSI MACChl BELIECTB;

I1P8) cdopmupoBaHHOCTE yMEHHI XapaKTepU30BaTh COCTaB, CTpOCHHE, (U3HUECKHE U
XUMUYECKUE CBOMCTBA TUIMYHBIX MPEICTABUTENEH Pa3IMYHBIX KJIACCOB OPraHUYECKUX BEILECTB
(MertaH, dTaH, dTUIIEH, IPOMWICH, aleTwieH, OyranueH-1,3, metunOyraanen-1,3, 6eH301, METaHOI,
ATAHOJI, ATUJICHTIUKOIb, TJULEPUH, (HEHOJ, aleTalbIerui, MYpPaBbHHAs U YKCYCHash KHCJIOTHI,
IJII0KO3a, Kpaxmall, LIeJUII0JI03a, aMUHOYKCYCHasl KHCJIO0Ta), WIIOCTPUPOBATh T€HETHUECKYIO CBSA3b
MEXIy HHUMH YpaBHEHHSIMH COOTBETCTBYIOIIMX XHUMHUYECKHX peakUUid C HUCIHOJIb30BAaHUEM
CTPYKTYPHBIX (hopmyit;

I1P9) cdopMuUpOBaHHOCTh YMEHHS XapaKTepU30BaTh HCTOUYHUKHU YTIIEBOAOPOTHOTO CBIPHS
(HedTb, MPUPOMAHBIIL a3, yroip), ClIOCOObI UX MepepabOTKU U MPAKTUYECKOE IPUMEHEHHE MTPOTYKTOB
nepepadoTKH;

ITP10) chopMHUpPOBAaHHOCTH YMEHHU MPOBOJAUTH BBIYUCICHUS MO XUMHUYECKUM YypPaBHEHUSM
(maccel, 00beMa, KOJMYECTBA UCXOJHOTO BEIIECTBA WJIM MPOAYKTA PEaKIUU MO U3BECTHBIM Macce,
00beMy, KOJTMYECTBY OJHOTO M3 UCXOTHBIX BEIIECTB UM MPOTYKTOB PEAKIIUN);

[IP11) cdhopmMupoBaHHOCTH YMEHHMHA BJIAJACTh CHUCTEMON 3HAHMK 00 OCHOBHBIX METOJax
HAyYHOTO TO3HAHUS, HCIOJb3YEeMbIX B XUMHUH INPH HM3YyYEHUH BEIIECTB M XUMUYECKUX SBICHUIN
(HabnrofeHue, U3MepeHNe, SKCIIEPUMEHT, MOACITUPOBAHNE), UCTIONb30BATh CUCTEMHBIE XUMUYECKHE
3HAHUSA JIsl IPUHATHUS PEIICHUN B KOHKPETHBIX KU3HEHHBIX CUTYalUsAX, CBI3aHHBIX C BEIIECTBAMH U
WX IPUMEHEHUEM;

[1P12) cdopMupoBaHHOCTH YMEHHI COOIIOIATh MPAaBUIIA MOJB30BAHUA XMMUYECKON TOCYI0H U
71a00paTOpPHBIM 00OPYAOBAaHHEM, a TAaKKe MpaBHJIa OOpaIleHUs C BEIIECTBAMU B COOTBETCTBUU C
WHCTPYKIUSIMH T10 BBITIOJIHEHUIO JIA0OPATOPHBIX XMMHUYECKUX OIBITOB;



I1P13) chopMupoBaHHOCTh YMEHHUH IJIAHUPOBATH M BBINOJIHATH XUMHUYECKUI SKCHEPUMEHT
(mpeBpallleHusl OpPraHMYeCKUX BEIIECTB IPU HArpeBaHUM, IOJYYEHUE STHIEHA U HU3YyYEHUE €ro
CBOICTB, KaueCTBEHHBIE PEAKIMM OPraHMYECKHX BEIIECTB, ACHATypalus OENKOB IPHU HarpeBaHUH,
[[BETHBIC PEAaKINU OCIIKOB) B COOTBETCTBUU C MPABHJIAMH TEXHUKH 0€30MAaCHOCTH MpU OOpaIleHHH C
BEIIECTBAMM U J1a0OpaTOpHbIM OOOPYAOBAaHUEM, MPEACTABIATh PE3YJIbTaThl XUMHUYECKOTO
HKCIEpUMEHTA B (hOpME 3aIMCH YPABHEHUI COOTBETCTBYIOIUX peakluil U (POpMYIHUPOBATH BBIBOJIBI
Ha OCHOBE 3THUX PE3YJbTATOB;

[1P14) chopMHpPOBaHHOCTh YMEHUN KPUTHUECKH aHAJIU3UPOBATh XUMHUYECKYIO WH(OpPMAIHUIO,
MOJy4aeMyIo U3 pa3HbIX HCTOYHHUKOB (CpeacTBa MaccoBoi MH(opmMaruu, IHTepHeT U Ipyrux);

ITP15) chopMupoBaHHOCTH yMEHHMH COOJIIOJATH MpaBHUJIa SKOJIOTUYECKH IEJIecO00pa3HOro
MOBEJICHHS B OBITY M TPYZOBOM JNESATEIHLHOCTH B IENISX COXPAHEHUS CBOETO 3/I0POBBS H OKPY>KaIOIIEH
IIPUPOJIHOM Cpenbl, OCO3HAaBATh OINACHOCTh BO3ICHCTBHS HA JKUBbIE OpPraHU3MBbl OINpPEAEIECHHBIX
OpraHMYeCKHX BEIIECTB, IMOHUMAas cMmbicn mokasarens [IJIK  (mpeaenbHO — momycTHMOM
KOHIIEHTPAlLlMM), TIOSICHATh Ha MPHUMEpax CIOCOObl YMEHBIICHHUS U MPENOTBPAILEHUS UX BPEIHOTO
BO3/JCICTBHUS HA OPraHU3M YEJIOBEKA;

2) O61mas 1 HeoOpraHUYecKas XUMHUS

I1P16) chopMuUpOBaHHOCTh MPEACTABICHUNA O XHMHUYECKOH COCTaBISIOMIEH €CTECTBEHHO-
HAYYHOH KapTUHBI MUPA, POJIM XUMHHU B TIO3HAHUH SIBIICHUI NPUPOBI, B (POPMHUPOBAHUHU MBIIIICHHS
U KyJIbTYpbl JIMYHOCTH, €€ (YHKIIMOHAJIbHOW TIPaMOTHOCTH, HEOOXOAUMOW [UIsl pPELIEHUS
MPAKTUYECKUX 3a7a4 U DKOJOTWYECKH OOOCHOBAHHOIO OTHOLIEHUS K CBOEMY 370POBBIO U
MIPUPOJHON Cperie;

[T1P17) Bnanenne cucTeMoi XUMUYECKUX 3HAHHM, KOTOpasi BKIIFOYACT:

OCHOBOIIOJIAralONIMe MOHATHUSA (XMMHUYECKHH 3JEMEHT, aToM, M30TOIl, S-, p-, d-3JIeKTpOHHbIE
opburtanu aTOMOB, UOH, MOJIEKY1a, MOJIb, MOJISIPHBIN 00beM, BaJICHTHOCTD,
AJIEKTPOOTPHULIATENIBHOCTh, CTEMEHb OKHUCJICHUS, XUMHMYecKass CBsA3b (KOBaJCHTHAs, WOHHa,
MeTaJlJIn4ecKasi, BOJOPO/IHAsA), KPUCTAJUIMUECKAs pelIeTKa, TUIbl XMMHUUYECKUX pPEaKLHi, pacTBop,
AIIEKTPOJIUTBL, HEAIEKTPOJIUTHI, AIEKTPOJIUTUYECKAs NUCCOLMALNS, OKUCIUTEIb, BOCCTAHOBUTEID,
CKOPOCTh XUMHUYECKOM peakiuu, XUMUYECKOE PAaBHOBECHE);

TEOPUU U 3aKOHBI (TEOpHs SJIEKTPOIMTUYECKON auccouuanuu, nepuogudeckuii 3axon J[.U.
Menpeneesa, 3aKOH COXpaHEHHUS MACCHI BEILECTB, 3aKOH COXPAHEHUS U NPEBPAILCHUS YHEPTUH IIPU
XMMHMYECKUX PpEeaKLUsiX), 3aKOHOMEPHOCTH, CHMBOJIMYECKMH S3bIK XUMHH, MHPOBO33pEHUYECKUE
3HaHUA, JIeXKAll¥e B OCHOBE IOHMMAaHWS INPUYMHHOCTH M CHCTEMHOCTH XMMMYECKHX SBJICHUH,
(akTOJIOrMYECKUEe CBEACHUS O CBOICTBaxX, COCTaBe, MOJIY4YEHUHM W O€30MaCHOM HCIIOJIb30BAaHUU
BOXHEUIIIMX HEOPTaHUYECKUX BEIIECTB B OBITY M MPAKTHYECKON ACATEIHHOCTH YEJIOBEKA;

IIP18) chopMuUpOBAaHHOCTH yMEHUH  BBIABIATH  XapakTepHble TMPU3HAKUA  TOHSATHIA,
YCTaHABIMBATh WX B3aUMOCBSI3b, HCIOJb30BaTh COOTBETCTBYIOIIME TOHATUS TPU OMNHMCAHUU
HEOpPraHMYECKUX BEIECTB U UX MPEBPALICHHUIA;

[TP19) copMHupoOBaHHOCTH YMEHUH MCIOJIB30BaTh XUMHUYECKYI0 CUMBOJIMKY JJISI COCTaBJICHUS
(dhopMyJT BEIIECTB M YPAaBHCHH XUMHUECKUX peakiui, cuctematndeckyto HoMmeHknarypy (IUPAC) u
TpUBHAJTbHbIE Ha3BaHMs OTAEIbHBIX HEOPraHMYECKMX BELIECTB (yrapHbIM ras, yrJeKUCIbId ras,
aMMMaK, TalleHas U3BeCTb, HeTalleHasi U3BECTb, MUThEBas COJa, MUPUT U APYTHE);

I1P20) chopMHUpPOBaHHOCTH YMEHHH ONpEAETATh BAJCHTHOCTh W CTENEHb OKHUCIICHHUS
XMUMHUYECKHX 3JIEMEHTOB B COCIMHEHUSAX PA3IMYHOIO COCTaBa, BUJ XUMHUECKON CBSA3M (KOBaJICHTHAS,
MOHHAsl, METaJUIMYecKas, BOJOPOJHAs) B COCAUHEHMSIX, THUI KpPUCTAUNIMYECKOW PpELIETKU
KOHKPETHOI'O BEIeCTBA (aTOMHAas, MOJIEKYJsIpHasi, MOHHAsA, METaJNIMYecKas), XapakTep Cpelbl B



BOJIHBIX PaCTBOpaxX HEOPraHUUECKUX COECIUHEHMI;

I1P21) cdopMHpPOBaHHOCT, YMEHUH YyCTaHABIWBATh NPUHAIICKHOCTh HEOPraHHYECKUX
BEIIECTB IO MX COCTaBy K OMNPEICIICHHOMY KIIAcCy/TpymIie COeIWHEHHH (IIPOCThIe BEIIECTBA -
METaJUTBl 1 HEMETAJIIbI, OKCUIBI, OCHOBAHMSI, KHCIIOTHI, aM()OTEPHBIE THAPOKCHIBI, COJIN);

[1P22) cdopMHpOBaHHOCT, yMEHUW pacKpbhIBaTh CMBICH Iepuoandeckoro 3akona J[.M.
MeneneeBa U IEMOHCTPUPOBAThH €TI0 CUCTEMATU3UPYIOLIYI0, OOBSICHUTENIBHYIO U IPOrHOCTHYECKYIO
byHKIUY;

I1P23) cdopMHUPOBAaHHOCT, YMEHHUHM XapaKTepU30BaTh SJIEKTPOHHOE CTPOEHHE AaTOMOB
XUMHUYECKHUX 3JeMeHTOB | - 4 mepuonos Ileproauueckoil cucteMbl XUMHUYECKUX 3iemMeHToB J[.U.
MeneneeBa, UCIONB3Ys MOHATUS "S-, P-, d-3JEKTpOHHBIE opOUTanu", "dHEpreTHyecKue ypoBHH'",
OOBSACHATh 3aKOHOMEPHOCTH H3MEHEHHUS CBOMCTB XMMHUYECKHMX 3JIEMEHTOB M HMX COEIUHEHHUH IO
nepuoaam u rpymnmnam [leproandeckoit cuctemsl xuMuyeckux aemeHToB .M. Menneneesa;

[1P24) cdopMHUpPOBAaHHOCT, YMEHHH XapaKTepu30BaTh (OIMHUCHIBATH) OOIIHME XUMHUYECKUE
CBOMCTBA HEOPraHMYECKHX BCIECTB PpA3JIMYHBIX KIACCOB, IOATBEPKIATh CYyILECTBOBAHUE
TFEHETUYECKOM CBSI3M  MEXKJY HEOPraHMYEeCKMMHM BEIIECTBAMM C  TIOMOIUBIO  ypaBHEHUN
COOTBETCTBYIOIIUX XUMUYECKUX PEAKLU;

I1P25) copMupOBaHHOCTH YMEHHSI KJIACCU(PHUIUPOBATH XUMUUECKHE PEAKLUHU 110 PA3TUIHBIM
NpU3HaKaM (YHUCITYy W COCTaBy pearupyromiux BEIECTB, TEIUIOBOMY 3(PQEKTy peakinu, U3MEHEHHIO
CTETNIEHEHW OKUCIIEHMSI 3JIEMEHTOB, OOPAaTHUMOCTH PEaKLMH, YIaCTHUIO KaTajlu3aTopa);

[1P26) cdopMUPOBaHHOCTb YMEHHMI COCTABIIATH YpAaBHEHHUS pEAKIMH pa3iIMYHBIX THIIOB,
IIOJIHBIE M COKPAILCHHBIE YPABHEHUS PEaKLUil MOHHOIO OOMEHa, yUUThIBas yCIOBHS, IPU KOTOPBIX
3T peakLny UAYT 10 KOHIIA;

[1P27) chopmMupoBaHHOCTh YMEHHUN MPOBOAUTH PEAKIMU, MOATBEPXKAAIOIINE KadeCTBEHHBIN
COCTaB  pa3IMYHbIX HEOPraHMYECKUX BEILECTB, PACIIO3HABATh ONBITHBIM IIyTEM HOHBI,
IIPUCYTCTBYIOIIKE B BOJHBIX PACTBOpPaX HEOPraHUUYECKUX BEILECTB;

[1P28) c(OpMHUPOBAHHOCTD YMEHHUH pacKpbIBaTh CYILIHOCTb OKHUCJIUTEIIBHO-
BOCCTAHOBUTEJIbHBIX PEaKIUil MOCPEICTBOM COCTABJICHUS 3JICKTPOHHOTO OalaHca STHX peakLuii;

[1P29) copmupoBaHHOCTE YMEHHUM OOBSICHITH 3aBUCUMOCTbh CKOPOCTH XUMHYECKOW peakuu
OT pa3Iu4HbIX (PAKTOPOB; XapaKTEp CMELIEHUS XUMHUYECKOIO PaBHOBECHS B 3aBUCUMOCTHU OT
BHemHero Bo3zaeicTBus (mpuniun Jle [llatense);

ITP30) chopmupoBaHHOCTH yMEHUN XapaKTepU30BaTh XUMUYECKHE IPOIIECCHI, JICKAIIHE B
OCHOBE NPOMBIIIJICHHOTO MOJYYEHUs CEPHOM KHUCIOTHl, aMMHaka, a Takke C(HOpPMUPOBAHHOCTb
npefcTaBIeHui 00 OOIIMX HAay4HbIX NPUHLMIAX M 3KOJOTMYECKHX MpobiieMax XHMHUYECKOTro
IIPOU3BO/ICTBA;

I1P31) chopMupOBaHHOCTH yYMEHHUH NPOBOAUTH BBIYMCICHUS C HCIOJIB30BAHHWEM TOHSITHUS
""MaccoBasi JI0JI BellecTBa B pacTBOpe', 0OBEMHBIX OTHOUICHHWH T'a30B MPU XMMHUYECKUX PEaKIUsIX,
Macchl BEIIECTBA WJIM O0bEMa Ia30B IO M3BECTHOMY KOJIMYECTBY BEIECTBA, MAacCe WU 00beMY
OJIHOTO M3 Y4YacTBYIOIIMX B pEaKIMM BELIECTB, TEIUIOBOro 3¢ (ekra peakluy Ha OCHOBE 3aKOHOB
COXPAaHEHHs MACChl BEIECTB, PEBPAILECHUS U COXPAHEHUS SHEPIHH;

[1P32) chopMupoBaHHOCTH YMEHUI COOMIOATH MpaBUiia MOIb30BAHUS XUMHUECKON TIOCYA0H U
71a00paTOpPHBIM 00OPYAOBAaHHEM, a TAaK)Ke MpaBUia OOpallleHUs] C BELIECTBAMU B COOTBETCTBUU C
MHCTPYKLHUSMU 110 BBIIIOJHEHUIO J1a00paTOPHBIX XUMUYECKUX OTBITOB;

I1P33) chopMuUpOBaHHOCTh YMEHHUH IJIAHUPOBATH M BBINOJHATH XUMHUYECKUI SKCHEPUMEHT
(paznokeHue MepoKcHuaa BOJOPOAA B NMPUCYTCTBUM KaTalu3aTopa, ONpEAeSIEHHUE Cpellbl pacTBOPOB
BEIIECTB C MOMOIMIBIO YHHBEPCAIFHOTO WHAWKATOpA, BIMSHHUE PA3JIUYHBIX (PAaKTOPOB HA CKOPOCTH
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XMUMUYECKOH peakIiy, peakilui HOHHOTO0 0OMEHa, KaUeCTBEHHbBIE pEaKkIK Ha Cyib(ar-, kKapOoHaT- U
XJIOPU-aHUOHBI, HA KATUOH aMMOHUS, PELIEHUE SKCIIEPUMEHTANIBHBIX 33]1a4 110 TemaM "Metamisl" u
"HemeTtasuisl'") B COOTBETCTBUY C MTPaBHIIAMH TEXHUKH O€30MACHOCTH MPH OOPAICHUHN C BEIIECTBAMHU
1 1a00paTOpHBIM 000pYyI0BaHUEM, IPEICTABISATH PE3YIbTaThl XUMUUYECKOTO IKCIIEPUMEHTA B popMe
3allUCH YpPaBHEHUH COOTBETCTBYIOIIMX peakuuil U (HOpMyaupoBaTh BBIBOJBI Ha OCHOBE 3THUX
pE3yJIbTATOB;

I1P34) chopMHpOBaHHOCTh YMEHUN KPUTHUECKH aHAIU3UPOBATh XUMHUYECKYIO0 WH(OpMAIHUIO,
NOJy4aeMyo U3 pa3HbIX HCTOUYHHKOB (CpeACcTBa MacCOBOM KOMMYHHUKAIMU, IHTEpHET U JpyTux);

I1P35) chopMupoBaHHOCTH yMEHHMH COOJIIOJATh MpaBHUJIa SKOJIOTUYECKH IEJIecO00pa3HOro
MOBEJICHUS B OBITY M TPYZOBOM JESATEIHLHOCTH B LENISAX COXPAHEHUS CBOETO 3/10POBBS H OKPY KaIOLIeH
IIPUPOJIHOIM Cpenbl, OCO3HABATh ONACHOCTb BO3ICHCTBHS HA JKUBbIE OpPraHU3MBbl OINpPEAEICHHBIX
BELIECTB, MoHUMas cMmblica mokazatens [IJIK, mosicHATs Ha mpumepax cHocoObl YMEHbBIIEHUS U
NPEJOTBPALEHHS UX BPEIHOTO BO3ACHCTBUS Ha OPraHU3M YEJIOBEKa;

U1 00YYaroIUXCcsl C OTPAaHUYEHHBIMU BO3MOXKHOCTSIMU 3/10POBbS: YMEHHE NPUMEHATh 3HAHUS
00 OCHOBHBIX JIOCTYIIHBIX METOJaX MO3HAHUS BELIECTB U XUMUUECKUX SBJICHUIA;

JUIS CJENBIX M CIa0OBUIAIMIMX OOYYAIOLIUXCSA: YMEHHE MCIOIb30BaTh PEIbePHO-TOUECUHYIO
cucremy obo3nauenuii JI. bpaiins ams 3anucu Xxumudeckux Gopmyi.

OO0mue KoMIeTeHINH, GOpMUpPYEMBbIC Y 00YJAIOIIUXCS B MPOILECCE OCBOCHUS MUCIIUTUTHHBI
«Xumusy:

OK 01 Bsibupars cmocoObl pemieHHs 337a4  OPOPECCHOHATBHON  JESITEIbHOCTH
IIPUMEHUTEIBHO K Pa3IMYHbIM KOHTEKCTaM

OK 02 MHcnonb3oBaThb COBpEMEHHBIE CpEICTBA IOMCKA, aHalIM3a W HMHTEPHpPETaluu
uHpopManuu, U HUHGPOPMALMOHHBIE TEXHOJOIMM ISl BBINOJIHEHMs 3a7ad MpodeccHOHAIbHON
JIeSITEIIbHOCTH

OK 04. D¢ddexTnBHO B3aUMOICHCTBOBATh U PaOOTATh B KOJUICKTHBE H KOMaH/IE

OK 07. ConeiicTBOBaTh COXpPaHEHHUIO OKPYKAIOIIEH CPeIbl, PECYpCOCOCPEIKEHUIO, PUMEHSITh
3HaHUS 00 U3MEHEHUH KJIMMaTa, MPUHITUIE OEPEKIUBOTO MPOU3BOJICTBA, Y3 (HEKTUBHO JEHCTBOBATH
B UPE3BbIYAIHBIX CUTYyalHUsX.

B nemsax moaroroBku oOywarommuxcst Kk Oynaymiedl nmpodeccHOHaNbHOM esSTEIbHOCTH IPH
U3yYeHUH Y4eOHOM IMCUUIUIMHBI «XUMHs» 3aKiIagbiBaeTcsi ocHoBa i ¢opmupoBanus IIK B
pamkax peanuzanuu OIIOII-II no cnenuansHocT 15.02.09 AnAUTHBHBIE TEXHOJIOTUU.

JucuuruinHa « Xumush» He GpopMupyeT npodeccroHallbHble KOMIIETEHIIMH B TIOJTHON Mepe, HO
crocoOcTByeT (opmupoBanuto cienyromux I[IK depes mnpodeccrnoHaaIbHO-OPHEHTHPOBAHHOE
coJiep>KaHue:

IIK 1.3 — BBIOOp MaTepHaIoB AJs AIAUTUBHOTO MTPON3BOJICTBA

[IK 2.1 — o1ieHKa COOTBETCTBUS MaTEPHATIOB TEXHOJOTUYECKUM TPEOOBAHUAM

[IK 2.7 — Bemonaenne onepamuii TO ¢ coOmoeHreM MpaBuUil 0€30MacHOTO oOpaleHus ¢
XUMHKAaTaMHU
Tembl muctUIUIMHBL «XUMUS», yacTUaHO Gpopmupytomue T1K:

HaumeHoBaHMe TeMbI Kon IIK O0ocHoBaHHe

Tema 1.1. Ilpenmert oprannueckoit | I1IK 1.3, 1K 2.1 OcHoBa 17151 TOHUMAaHUs CTPYKTYPbI IOJTUMEPOB

XUMHUHU (PLA, ABS, PETG, ¢orononumepsl), UX CBONCTB U
MOBEJICHUS IPH HarpeBanuu, Y ®-o0iryueHnu.

Tewma 2.2. IIpuponusie ucrounuku | I1K 1.3 [ToHumMaHue TPOUCXOKICHUS U CBOUCTB MOJIUMEPOB

YTJIEBOOPOJIOB Ha OCHOBE YTJIEBOJOPOJIOB [I03BOJISIET 0OOCHOBAaHHO
MOIXOJUTH K BEIOOPY MaTepHaioB ISl aJINTUBHOTO
MIPOU3BOCTBA.
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Tema 3.1. CupTsl

K 2.7

3HaHUS 0 TOKCUYHOCTU U CBOHCTBaX CIUPTOB
HEOOXOUMBI ITPH PAOOTE C PACTBOPUTEISIMHU
(HanpuMep, U30TPOTTIIOBBIN CITUPT JUTS IPOMBIBKU
DLP-moneneit).

Tema 3.2. CrnoxxHbie 3QUpEL.
Kupsl. ['uaponus xxupos

K 1.3, 11K 2.1

3HaHM 0 XUMHUYECKOH CTOHKOCTH M NMOBEICHUH
OpPraHWYECKHNX COCIMHEHUH TIOMOTAIOT B aHAJIN3E
COBMECTUMOCTH MaTEepPHAJIOB U BEIOOpE 0e30IacHbIX
pacTBOpUTENICH Mpu MOcTOOpaboTKe (HampuMep, s
yIaJICHHS TTOAICPKUBAIONTUX CTPYKTYP).

Tema 6.1. HemeTamnsl

IIK 1.3, TIK 2.1

[Tornmanue aTOTPONHBIX GopM yTiiepoaa (rpadur,
¢yniepeHsl, HAHOTPYOKH) BaXKHO 7SI BBIOOpa
MaTepHajoB B aJIMTHBHOM IIPOU3BOJCTBE. 3HAHKE
CBOWCTB HEMETAJUIOB TIOMOTAET OI[EHUTD UX
MPUTOJHOCTh B KAUECTBE HAMOIHUTENICH HITH
KOMIIOHEHTOB KOMIIO3UTOB.

Paznen 7. Xumus B ObITY 1
MIPOU3BOJICTBEHHON JEATEITHPHOCTH
YyeJIOBEKa

K 1.3, 1IK 2.1,
IIK 2.7

HenocpencTBeHHO OpUEHTHPOBAH Ha OYIYIIYIO
npodeccuro. CTyIeHTHI aHATU3UPYIOT IPHUMCHCHHE
MaTepHajoB B peallbHBIX OTPACIAX, YTO (hopMupyer
yYMCHHE:

— BeIOMpaTh Marepuansl (11K 1.3, 1K 2.1),

— OIIEHHUBATh UX 0€30TaCHOCTb,

— IOHUMATh XUMHUYECKUE TPOIIECCHI B 8] /INTUBHOM
MIPOM3BOACTBE (ITOJIMMEpHU3AIHs, TOCTOOPabOTKA),

2. CTPYKTYPA U COJAEPKAHUE OBIIIEOBPASOBATEJILHOﬁ JUCHUITJINHBI
2.1. O0beM IMCUMILIMHBI M BUABI y4e0HOI padoThI

Buj y4eOHoii paGoThI O0beM B yacax
O0bem o0pa3oBaTeIbHOI NPOrpaMMbl JUCHHUTLINHBI 72
B T.Y.

OcHoOBHOe coiep:KaHue 64
BT. U..

TEOpeTUIEeCKOe 00yICHHE 34
MPaKTUYECKUE 3aHATHUS 20
nabopaTopHbIE 3aHATHUS 10
IIpodeccuoHanbHO-OpHEHTHPOBAHHOE cO/lep:KaHue (Co/lep:KaHue 6
MPUKJIATHOT0 MOYJIA)

BT. U..

TEOpeTUIECKOe 00yUIeHNE 2
MPAKTUYECKUE 3AHATHUSA 4
IIpome:xxyTounasi arrectanusi (auddepeHInPOBaHHBIN 3a4ET) 2
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2.2. TemaTH4yeCKHUil JIAH M COeP:KaHUE TUCHHUIIMHBI

Kon Kon
Conep:xanue y4eOHOro MaTepuaJia (OCHOBHOE H MPO(decCHOHAIBHO-
HaumeHoBaHme .| O0bem | 00pazoBaTeILHOrO | hopMHUpyeMbIX
OPUEHTHPOBAHHOE), 1A00PATOPHbIE U MPAKTUYECKHE 3aHATUS, TPUKJIATHOM e3VILTATA .
pa3/iesioB U TeM 4acoB pesy KOMIIETEH M i
1 2 3 4 5
OcHoBHOe coaepkaHue 64
Oprananyeckass XuMus 34
Pa3pnen 1. TeopeTnueckue 0CHOBBI OPraHMYECKON XMMHUH 4
Tema 1.1. OcHoBHOe coaep:xaHue JIP1JIP2 OK 02
[Ipeamer oprannueckoit TeopeTnueckoe 00ydeHme JIP3 JIP4 OK 04
XUMHH = JIP7 IIK 1.3, IIK 2.1
[Ipeamer opraHM4eckoil XMMHH: €€ BO3HHKHOBEHHWE, PAa3BUTHE U 3HAYECHHE B MP3
MOJIyYEHUN HOBBIX BEIIECTB M MaTepHUasioB. Teopus CTPOEHHS] OpraHUYECKUX MP4 MP5
coenuHennii A.M. bytnepoBa, ee ocHOBHblE TmoNOXKEHUSA. CTPYKTypHBIE 2 IIP1.IIPS
(dbopMynbl OpraHuveckux BeriecTB. ['omonorus, nzomepus. XUMHUECKas CBA3b B i
OpPraHUYECKUX COCIMHEHUSIX - OJIMHAPHBIE U KPATHBIE CBSI3U.
Tema 1.2 OcHoBHOe coaep:kaHue JIP1JIP2 JIP3 JIP4 | OK 01 OK 02
Knaccudukanus IpaKTHYeCKHe 3aHITHSI JIPS JIP6 OK 04 OK 07
OpraHUYECKUX BEILECTB JIP7
[IpencraBnenne o kiaccupuKalud OpraHUYECKHX BemlecTB. HoMeHkmaTypa MP1 MP? MP3
OpPraHMYECKUX COEIMHEHUH (cucTeMaTHYecKas) W TPUBUAIbHBIE Ha3BaHUS MP4 MP5
BOKHEHIIMX NPEACTABUTENEH KIIACCOB OPraHUYECKUX BEILECTB. [IP1-IIPS
DKCIEepUMEHTAIbHbIE METOJAbl H3YYEHHUsS BELIECTB M UX MpeBpalleHH: HPIO-HPB
O3HAaKOMJICHHE C OO0pa3llaMH OPraHWYECKUX BEIIECTB M MaTephalaMd Ha HUX 2 i

OCHOBE, MOJIEIIMPOBAHHE MOJICKYJl OPTaHWYECKHUX BEUIECTB, HAONIONEHUE U
OIMUMCAHUC ACMOHCTPAOWOHHBIX OINBITOB TII0 MNPCBPALICHHUIO OPraHU4YCCKUX
BEIIIECTB NPY HAarpeBaHUM (TUIABJICHHE, OOYTIMBAHNE U TOPEHUE).
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Pazgea 2. YriieBo1opoabl 10
Tema 2.1. OcHoBHOe coaep:kaHue 6 JIP1JIP2 JIP3 JIP4 | OK 01 OK 02
AJnkaHbl. AJIKEHBI. TeopeTnueckoe 00ydeHue JIP5 JIP7 OK 04
AJIKAJIMCHEL. AJKHHBL. Ankanbl. AnkeHbl. AnkaaueHbl. AJkuHbL. ApeHbl.CocTaB W CTpPOCHHE, MP1 MP2 MP3
ApeHbl. . . MP4 MP5
TOMOJIOTHYECKUN psl, (U3MYECKHEe U XUMUYECKHE CBOMCTBa, MOTy4YeHUE U [IP1-IIP10
npuMmeHenue. [lomydeHne CHMHTETUYECKOTO KaydykKa U pe3uHbl. TOKCHYHOCTH 2 Hi’14
apeHoB. ['eHeTmyeckass CBSI3b MEXKJY YIJIEBOJOPOJAMHU, MPUHALICKANUMU K
Pa3IMYHBIM KJ1accam.
[IpakTnyeckue 3aHATHSA 4
Pacuerbl 1o ypaBHEHHMSIM XUMHUYECKHUX PEAKIMM C HUCHOJIb30BAHUEM MACCHI, 4
o0BemMa (HOpMabHBIC YCIOBHS) Ta30B, KOJMYECTBA BEIIECTBA
Tema 2.2. OcHoBHOe coepkaHue 4 JIPLJIP2 JIP3 JIP4 | OK 01 OK 02
IIpuposHbIE HICTOYHUKHT TeopeTnueckoe o0yueHue 2 JIPS JIP6 OK 04 OK 07
YIJIEBOAOPOIOB > JIP7 K 1.3
[IpupoaHble UCTOYHHMKHU yTIEeBOAOpoAOB. Ilpupoanslii ra3 W MOMYTHBIE
MP1 MP2 MP3
HedTsaubie ra3pl. HedTh u ee mpoucxoxaeHue. CrocoObl nepepaboTku HePTH. ) MP4 MP5
[TponyxTsl mepepaboTku HeTH, UX MPUMEHEHHE B TPOMBIIIIEHHOCTH U B OBITY. [IP1-IIPY
Kame i yro o €ro nepepadoTKH. i
MEHHBINA yTOJIb U IPOAYKTHI €T0 IMepepadboTKu [IP11.IIP15
JlabopaTopHble 3aHATHUS 2
Jlaboparopnas pabota “ [loimyueHue 3TuICHa U U3y4YEHHUE €TO CBOMCTB” 2
Pazpnen 3. Kucaopoacoaep:kamue oprannyeckKue coeuHeHUs 14
Tema 3.1. Ciuptsl OcHoBHoOe coaepkaHue 2 JIPLJIP2 JIP3 JIP4 | OK 01 OK 02
Teopernyeckoe o0yueHune 2 JIPS JIP6 OK 04 OK 07
JIP7 I[IK 2.7
[IpenenbHble OHOATOMHBIE CHUPTHL. BOAOpPOIHBIE CBSI3M MEXKIY MOJEKYJIaMHu MP1 MP2 MP3
CIUPTOB. [lelicTBME METaHOJIA U 3TAHOJIA HA OPraHU3M YEJIOBEKa.
. MP4 MP5
MHoroaromHble cnupThl. JlelicTBME Ha OpraHusM 4esoBeka. [IpuMeHeHue 2 [P1-IIP9

rIIMOCPpHUHA U OTUJIICHTJIUKOJIA.
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Tema 3.2. OcHoBHOe coaep:xkaHue 12 JIP1JIP2 JIP3 JIP4 | OK 01 OK 02
denon. Anbaeruanl. TeopeTnueckoe o0yuenue 6 JIPS JIP6 OK 04 OK 07
OIHOOCHOBHBIC JIP7 IIK 1.3, 11K 2.1
®enon. Anpaerunsl. Gopmanpaerus, aneTaabIerui. CTpoeHHue, (Gpu3uveckue u
npeesibHbIe KapOOHOBBIE N MP1 MP2 MP3
XUMHUYecKHe cBoiicTBa. TokcuuHOCTh eHona. [Ipumenenue genomna.
KHUCJIOTHI. CIIOKHBIC MP4 MP5
SbUpEL VIIeBObL. CrnoxHble 3GUpHl KaKk MPOU3BOJHBIE KAPOOHOBBIX KUCIOT. ['MAPOIM3 CIOXKHBIX MP1-TIP15
Kpaxmai H HeJTion03a s¢upoB. Kupsl. ['maponus xupos. [Ipumenenue xupos. buonornueckas poib 2
KHUPOB.
VYTaeBoabl: cOCTaB, KIACCU(pUKAIMS YIIIEBOJOB (MOHO-, TU- U IOJUCAXAPUIbI).
I'moko3a - mpocTeIIMii MOHOCaxapua: OCOOEHHOCTH CTPOEHHUS MOJICKYJIBI,
¢u3nveckne W XUMHUYECKHME CBOMCTBAa (B3aWMOJEHCTBHE C THAPOKCHIOM
meau(Il),  okucnenme  ammumauHbIM  pacTBopoM  okcuzaa  cepebdpa(l), 2
BOCCTaHOBJICHHE, OpOXEHHE TJIIOKO3bl), HAXO0XJICHHWE B MPHPOJE, MPUMEHEHHE,
ouonornueckas posib. @orocunTe3. PpyKkTO3a KaKk U30Mep IIIOKO03bl. Kpaxman u
LIEJUTI0JI03a KaK IPUPOJIHBIE TIOJUMEPHI.
IIpakTH4eckune 3aHATHS 4
[TpakTrueckas padota: «BeUHUCICHUS M0 YPaBHEHUIO XUMUYECKON PEaKIIUn
(Macchl, 00beMa, KOJIMYECTBA HCXOTHOTO BEIIeCTBA WM MPOAYKTa PEaKIuu M0 4
U3BECTHBIM Macce, 00beMY, KOTMUECTBY OJHOTO U3 UCXOIHBIX BEIIECTB WM
IIPOJYKTOB PEAKLIUN ).
JlabopaTopHbIe 3aHATHSA 2
JlaGopaTopnas pabora: «CBOICTBa pacTBOpa YKCYCHOM KHCIOTBD». 2
[TpomexyTounas aTTectanus (IpoBepoyHas paboTa) 2
Pazpgea 4. A3oTcoaep:xaniue OpraHuveckue coeIuHeHus! 4
Tema 4.1. OcHoBHOe coaep:kaHue 4 JIP1JIP2 JIP3 JIP4 | OK 01 OK 02
AMUHOKHCITOTHI KaK TeopeTnueckoe oGydenue 2 JIPS JIP7 OK 04
amMm(oTepHbIe OpraHuYECcKHUe MP1 MP2 MP3
COeTMHEHHS. AMUHOKHUCIIOTHI KaKk aM(QOTepHbIe OpraHnyeckue coequHenus. [lentuasr. ) MP4 MP5

BLICOKOMOJ'IGKy.HHpHLIe

benku kak MNpUPOAHBIC BBICOKOMOJICKYJISIPHBIC COCIAUHCHUA. HepBI/I‘IHa}I,
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COCAUHCHHMU.

BTOpUYHAS W TpPETUYHasl CTPyKTypa OenkoB. OCHOBHBIC TMOHSTHS XHUMHUU
BBICOKOMOJIEKYJIIPHBIX COEAMHEHUI: MOHOMEp, MOJIUMEpP, CTPYKTYPHOE 3BEHO,
CTENEHb MOJMMEPHU3ALNU, CPEAHssT MOJIeKyJsipHas macca. OCHOBHBIE METO]IbI
CHMHTE3a  BBICOKOMOJICKYJSIPHBIX ~ COCOWHEHHUW -  TIOJUMEpU3alus |
MTOJIMKOHACHCAITHSI.

KonTposbsnas padora 1

CBoiicTBa OPraHMYECKUX BEIIECTB

I1P1-ITP10
I1P14

OO0uias n HeoOpraHm4veckast XuMus

30

Pazgea 5.

TereTI/I‘leCKHe OCHOBbI XUMHH

22

Tema 5.1.
TeopeTnueckre OCHOBBI
XUMHUHN

OcHoBHoOe coepkaHue

TeopeTnueckoe o0yuenue

XUMHUUECKUH 371eMeHT. AToM. SIapo aToMa, W30TONBl. DIEKTPOHHAs 00O0JO0YKa.
DHepreTuvecKue ypoBHH, IMOAYPOBHUA. ATOMHBIC OpOHTANH, S-, p-, d- JIEMEHTHI.
OcobeHHOCTH pacTpeereHus] JIEKTPOHOB M0 OPOUTAISIM B aTOMaxX 3JIEMEHTOB
MEPBBIX YETHIPEX MEPHOJOB. DIEKTPOHHAS KOH(PUTYpAIHs aTOMOB.

IIepnonnueckuit 3axoH u [lepuonnueckas cucreMa XUMHYECKHUX daeMeHToB .M.
MenpeneeBa. CBsA3b NEPUOAUYECKOr0 3akoHa U Ilepuoguyeckoil CUCTEMBI
xuMuueckux sneMeHToB J[.M. MeHneneeBa ¢ COBpEMEHHOW TEOpUEH CTPOCHUS
aTOMOB. 3aKOHOMEPHOCTH H3MEHEHHsI CBOMCTB XHUMHUYECKHUX HIIEMEHTOB M
o0pa3yeMbIX UMH MPOCTBIX U CIOKHBIX BEIIECTB MO TPyINNaM U MEpPUOJaM.
3HavueHHe NePUOJNIECKOTO 3aKOHA B Pa3BUTUHU HAYKHU.

Crpoenue BemecTBa. XHUMHUYECKass CBSi3b. BHIBI XUMHUYECKOW  CBS3HU
(KoBasieHTHAsl HEMOJIIpHAs W TOJIApHAs, MOHHAs, MEeTaJTn4yecKkas). MexaHu3Mbl
oOpa3oBaHMsI KOBaJCHTHONH XUMHYECKOW CBsi3W (OOMEHHBII U JOHOPHO-
akuenTopHeiii). BomopoaHasi cBsizb. BajleHTHOCTB. DIEKTPOOTPULIATETHEHOCTD.
Crenenb okucieHus. VIOHbI: KATUOHBI M AHHOHBI.

BemectBa MONEKyISIPHOTO U HEMOJEKYJSIPHOTO CTPOCHHs. 3aKOH MOCTOSIHCTBA
COCTaBa BEIIECTBA. 3aBUCUMOCTh CBOMCTBA BEIIECTB OT THIA KPUCTATIIMYECKOMN
pemetku. IloHsATHE O AWCHEPCHBIX CcHUCTeMax. VICTHHHBIE W KOJIJIOWIHBIC

JIP1JIP2 JIP3 JIP4
JIPS JIP7
MP1 MP2 MP3
MP4 MP5
[TP16-I1P24

OK 01 OK 02
OK 04
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pacTBopbl. MaccoBast fons  BemiectBa B pacTtBope.  Kuiaccudukarys
HEOpraHWYECKUX coeanHeHud. HoMmeHknatypa HEOpPraHM4eCKHUX BEIIECTB.
I'enernyeckas CBA3b HEOPTAaHUYECKUX BEIIECTB, MPUHAIIEKALIUX K Pa3IndHbIM

KJIacCaM.
Tema 5.2. OcHoBHOe coep:kaHue 16 JIP1JIP2 JIP3 JIP4 | OK 01 OK 02
XUMUYECKUE peakuuus TeopeTnueckoe o0yueHue 4 JIPS JIP7 OK 04
- MP1 MP2 MP3
XuMudeckas peakuus. Knaccudukanus XUMHYECKHUX peakuui B MP4 MP5
HEOpPraHMYECKON M OpraHMYecKOM XMMHUHU. 3aKOH COXPAHEHHUS! MAacChl BEILECTB, [l [IP1L.IIP15
3aKOH COXpPAHEHUS W TMPEBPALLEHUS HSHEPrud MpPH XUMHUYECKUX PEaKIMSX. [IP25.IIP35
CKOpoCTh peakluu, €€ 3aBUCUMOCTb OT pa3nyHbIX (akTopoB. OOpartumsble )
peakuuu. XuUMHUYECKOe paBHOBecue. @DaKkTOphl, BIUAIOIME HA COCTOSHHE
xumuueckoro pasHoBecus. [Ipunnmun Jle Illarense. OnexTponurnyeckas
mucconuanus. CunbHble M ciabble 1eKTponuThl. Cpeaa BOJHBIX pPacTBOPOB
BEIIIECTB: KUCJIasi, HEUTpajbHas, IeI0o4Has. Peakunn HOHHOTO OOMeHa.
OKHCIAUTENBHO-BOCCTAHOBUTEIIBHBIE PEAKLIUH. 2
IIpakTH4eckune 3aHATHS 6
ITpakTryeckast pabora: PacueTsl Mo ypaBHEHHMSIM XMMHUYECKHX pEaklHid, B TOM
4HuClIe TEPMOXMMHMYECKHE pacyeThl, pacyeTbl C HCIOIb30BAHUEM TOHATHUSA 4
"MaccoBas 10J1s BelecTna'.
[Ipaktuyeckass pabora: "BnusHue pa3nuuHbIX (aKTOPOB Ha CKOPOCTb )
XUMUYECKOM peakuuu'.
JlabopaTopHbIe 3aHATHSA 4
JlaGopaTopnast pabora: Pa3znoxeHue nepokcuaa BoI0po/ia B IPUCYTCTBUN
KaTajan3aTopa, OIpeIelIeHUE CPEibl pACTBOPOB BEIIECTB C IIOMOIIBIO 4
YHUBEPCAILHOTO UHIUKATOPA, peaKIIM1 HOHHOT'O OOMEHa.
KonTposbHas padora 2 |TeopeTnueckre OCHOBbI XUMUU. XUMUUYECKHUE PEAKIIHU. 2
Pa3znea 6. Heopranuueckast xummus 8
Tema 6.1. OcHoBHOe coep:kaHue JIP1JIP2 JIP3 JIP4 | OK 01 OK 02
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Hemeranst TeopeTuueckoe odyueHue 2 JIPS JIP6 OK 04 OK 07
[Tonoxxenne HemeTamwioB B Ilepuoanueckoil cucreMe XHMHUYECKUX AJIEMEHTOB JIP7 [K 1.3, K 2.1
JL.U. MenneneeBa U 0COOGHHOCTH CTpOeHHUS aTOMOB. Du3nyeckue CBOICTBa MP1 MP2 MP3
HEMETAJIOB. AJIIOTPOIUS HEMETAIOB (Ha mpUMepe KUCIopoa, cepsl, ocdopa MP4 MP5
U yriiepoja). XUMHYECKHUE CBOMCTBA BAXHEHIIINX HEMETAIUIOB (TaJIOTE€HOB, CEPHI, 2 [TP16-T1P24
azota, ¢ocdopa, yriaepoga MW KPEMHHS) H HUX COCTUHCHUH (OKCHJIOB, TTP30TTP34-TTP35
KHCIIOPOJICO/IEPKAIIMX ~ KHUCIIOT, BOAOPOIAHBIX coenuHeHuil). Ilpumenenue
BAKHEUIIINX HEMETAJIOB U UX COCUHEHUM.
Tema 6.2. OcHOBHOe coiep:kaHue 6 JIP1JIP2 JIP3 JIP4 | OK 01 OK 02
Mertaibt TeopeTnueckoe odyueHue 2 JIP5 JIP6 OK 04 OK 07
- JIP7
[Tonoxenne meramwios B [leproandeckoil cucreMe XuMudeckux anementos [1.1. MP1 MP2 MP3
MenpeneeBa. (OcoOEHHOCTH CTPOCHMSI JJIEKTPOHHBIX O00OJIOUYEK aTOMOB MP4 MPS
MetauioB. OOmue ¢Qusnyeckne cBoiicTBa MerauioB. CIulaBel  METaJUIOB. [IP16.IIP24
DAEKTPOXUMHUECKUN Psi/i HANIPSDKEHUH METaIIOB. §
P o PR HADT ) ) | 2 |mp3omp3a-mpss
XUMHUYECKHE CBOICTBA BaKHEMINIUX METAUIOB (HATpUM, Kamui, KalbIIHid,
MarHui, aTlOMUHUN, IUHK, XPOM, KEJI€30, MEJIb) U UX COCTUHEHUH.
OOme crnocoObl TOMy4YeHUsT MeTauloB. llpuMeHeHne MeTamuioB B OBITY U
TEXHUKE.
IIpakTHYeckne 3aHATUS 4
PacueTsl Macchl BemiecTBa WM 00bE€Ma Tra3oB IO W3BECTHOMY KOJIHUYECTBY
BELIECTBA, Macce WJIM 00bEMY OJHOTO M3 YyYaCTBYIOIIMX B pPEaKIMU BEILECTB, 4
pacyeThl Macchl (00beMa, KOJIMYECTBa BEIIECTBA) MPOIYKTOB PEAKIUHU, €CIU
OJTHO U3 BEILIECTB UMEET MPUMECH.
IIpodeccuonanbHO-OpMEHTHPOBAHHOE CO/lep:KaHMe (coep:KaHNe MPHUKJIATHOT0 MOLYJIsl) 6
Paznen 7. XuMmusi B ObITY M IPOM3BOJACTBEHHOM 1€ATEJILHOCTH YeJI0BEeKa 6 JIP1JIP2 JIP3 JIP4 | OK 01 OK 02
Xumusi B OBITY U OcHoBHOE coxepxaHHue 6 JIPS JIP6 OK 04 OK 07
= JIP7 K 1.3
HPOM3BONCTECHHOU Teopernyeckoe o0yueHune 2 | MP2 MP3 K21
NesITeIbHOCTH YeJIOBEKa " - - MP1 MP2 MP TK 2.
Hogelimue g0CTHKEHUS XUMUYECKOW HAyKW M XMMHUYECKOW TexHojoruu. Poib 2
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XUMHH B OOECHEUYEHHWH OSKOJOTHYECKOW, HSHEPreTU4YecKod ¢  MUIIEeBOH
6630H3CHOCTI/I, Pa3sBUTHU MCIUILIUHBI. HpaBI/ma IOMCKA M aHalIHn3a XUMHYECKOU
uHpOpMAlMM M3 PA3IUYHBIX HMCTOYHUKOB (Hay4yHas W Yy4yeOHO-Hay4Has
JTUTEpaTypa, CpelicTBa MaccoBoi nH(opmanuu, cetb UHTEepHET)

HpaKTI/I‘{eCKI/Ie 3aHATUSA

[IpakTuyeckoe 3aHsiTHE: «AHaMM3 mnacnoproB Oe3omacHoctd (SDS) s
MaTepHajoB, UCIOJIb3yeMbIX B 3D-neuatu»
Pemrenne keicoB no reMam:

— Cpasnenue cpoiictB PLA, ABS u PETG

— bezonacHocTh paboTsl ¢ hoTonomumepamu B DLP-neuatn

— IlpuMeHeHre HAHOMATEPHATIOB B aITUTHBHOM MTPOU3BOJICTBE
3amuTa: [IpencraBieHue pe3yiabTaToB pellleHUs KeiicoB B (hopMe MUHU-AOKIAAA
C IIpe3eHTauuen

MP4 MP5
[1P30 I1P34 TIP35

I1IK 2.7

[TpomesxyTounas arrectauus (IudpdepeHInpOBaHHbIN 3a4eT)

Bcero

72
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3. YCJIOBUSI PEAJIN3AIIUU ITPOT'PAMMBI OBIIIEOBPA3OBATEJBHOM
JUCHHUIIJINHBI
3.1. OcHamenue y4eOHOro kabuHera

Jis  peanu3anu  MPOrpaMMBbl  TUCHUILIMHBI  MPEIyCMOTPEHBI  CIEAYIOIINE — CIICIHATbHBIC
HOMETICHHS:

Kabuner «Xumuu u OMOJIOTHW»: MOCATOYHBIE MECTAa IO KOJIMYECTBY OOYYArOIIMXCS (CTOJIBI,
CTynbsl), paboyee MeCTO MpEenojaBaTensi, KOMIBIOTEP C NPOTPAaMMHBIM OOECIEYCHUEM JUIS
npernofaBaTens  (CUCTeMHBIH  OJIOK, MOHMTOpP,  KJIaBHaTypa, MbIIIb), OJKpaH  (JOcKa),
MYJIbTUMEHATIPOEKTOP, KOMIUIEKT y4eOHO-METOJMUECKUX MaTepHAIIOB.

ObopynoBanue yueOHOTO KaOMHeTa (HarsIIHBIEC TOCOOMS): HAOOPHI MAPOCTEPKHEBBIX MOIEICH
MOJIEKYJI, MOJEJN KPUCTAIIMYECKUX DPEHIETOK, KOJUICKIMHM TPOCTBHIX M CIIOKHBIX BEIIECTB H/MIIH
KOJUIEKIIUM TOJIMMEPOB; KOJUIEKIMSI TOPHBIX MOPOA M MHUHEpaoB, Tabiauna Menneneesa, y4eOHBIE
buIbMBL, TUPPOBBIE 00pA30BATENBHBIE PECYPCHI.

3.2. UapopmannoHHoe o0ecneyeHne peain3anuu NporpaMmbl

3.2.1. OcHOBHbIE TIEYaTHBIC U3IAHUS

1. Aaudunorenosa, U. B. Xumusi: ydeOHUK U TIPAKTUKYM [UJIsi CPEAHETO MPO(HECCHOHATHEHOTO
obpazoBanus / . B.Audpunorenoa, A. B. babkos, B. A. TlonkoB. — 2- € u3xa., UcCHp. U AOIM. —
Mocksa: U3narensctBo FOpaiit, 2022. — 291c.

2. leromuxuna, H. A. O6mas xumwus: ydeonuk mns CIIO / H. A. Ileronuxuna, JI. B.
Munaesckas. — Cankr-IletepOypr: Jlans, 2021. — 164 c.

3. Hukonbckuif, A. b. Xumusa: y4eOHHK M TPaKTHUKYM JJIsl CpeIHEero mnpodeccruoHalbHOTO
obpazoBanus / A. b.Huxonbsckmii, A. B. CyBopoB. — 2- e m3a., mepepadb. u momn. —Mocksa:
W3narensctBo FOpaiir, 2022. — 507 c.

4. Xumus: ydeOHUK st cpeaHero npodeccuonansHoro oopasosanms / FO. A. Jlebenes, I'. H.
danees, A. M.I'ony6es, B. H. [llanoBai; mox obmieit penaknueii I'. H.daneesa. — 2-e usn., mepepad. u
non. — Mocksa: U3patensctBo FOpaiit, 2022. — 431 c.

5. Kamyctuna A. A., Xampuenko U. T'., JIubanos B. B. O6mas u HeopraHudeckas XUMUsI.
[Tpaktukym / A. A. Kanyctuna, U. I'. Xansuenko, B.B. JIubanos — CankrllerepOypr: Jlans, 2020. —
152 c.

JlomoTHUTE ThHBIE ICTOYHUKHT

1. Xumus. 10 xnace. Yray6néunsiii ypoenb: yueOnuk/ B.B. Epemun, H.E. Ky3pmenko, B.1.
Tepenun, A.A. JIpo3nos, B.B. Jlynun; nox pen. B.B. Jlynuna. — M.: [Ipocsemenue, 2022. — 446, [2] c.:
170

2 . Xumus. 11 kmace. YrinyO6néunsiii ypoens: yueonnk/ B.B. Epemun, H.E. Ky3smenko, A.A.
Hpo3znos, B.B. Jlynun; nox pea. B.B. Jlynuna. — M.: IIpocBemenue,2022.
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4. KOHTPOJIb U OLIEHKA PE3YJIbTATOB OCBOEHUSI OBIIIEOBPA3OBATEJILHON
Jns  dhopmupoBaHHs, KOHTPOJSI U OLECHKH pPE3yJlbTaTOB OCBOCHHS YYEOHOW IAMCIMILTUHBI
UCTIONB3YETCS CHCTeMa OIICHOYHBIX MEpOTPUSATHH, MPEACTaBIAOMAas co00i KOMIUIEKC Y4eOHBIX
MEPOIPHATHIA, COTJIACOBAaHHBIX C pe3ysibTaTaMu oOy4deHus U chopmynupoBaHHBIX ¢ ydetom PI'OC
COO (mpeametnbie pe3yabTaThl o guciuiuinie) u I'OC CIIO0.

IIpenmeTHble pe3yJibTaThl

Tun oeHOYHBIX MEePONIPUATHSA

1) Oprannyeckast XuMus
[1P1) chopmupoBaHHOCTH

XUMHUYECKON

NPEJICTaBICHUA O
COCTAaBJIAIOIIEN €CTECTBEHHO-
Hay4YHOU KapTUHBI MUPA, POJIU XUMHH B ITO3HAHUU

SBJIEHUI TIPUPOJIbl, B JOPMUPOBAHUYU MBILUICHUS U

KyJIbTypbl ~ JIMYHOCTH, €€  (YHKIUOHAJIBHOU
IPaMOTHOCTH,  HEOOXOAMMOW 1Al pelIeHMs
IIPAKTUYECKUX 3a1a4 u 9KOJIOTMYECKH

000CHOBAaHHOTO OTHOLIEHUS K CBOEMY 37I0POBBIO U
MIPUPOJIHOI cpefe;

[1P2) BnageHue cUCTEMOW XHWMHYECKUX 3HAHUM,
KOTOpasi BKIIFOUAET:
OCHOBOIIOJIararoIIye MOHATHUS (XumMHuUecKui
AJIEMEHT, aTOM, SJEKTpOHHash 000JoYKa aToma,
MOJIEKYJIa, BaJICHTHOCTD,
3JIEKTPOOTPUIIATEIPHOCTh, ~XHUMHYECKas  CBS3b,
CTPYKTypHas dbopmyna (pazBepHyTas u
COKpaIlleHHas1), MOJIb, MOJIIpHAsl Macca, MOJISIPHBIIA
00BeM, YIJIEPOIHBIA CKeNeT, (QyHKIHMOHAIbHAS
rpyImna, paaukan, u30Mepusi, H30MEDHI,
TOMOJIOTUYECKHUI PpsiJi, TOMOJIOTH, YTIE€BOAOPO/IBbI,
KHCIIOPOJT W  a30TCOJAEpIKaIIue
MOJIUMED, CTPYKTYpHOE
BBICOKOMOJICKYJIIPHBIE COCTMHEHHUS );
TEOPHH ¥ 3aKOHBI (TCOPHUS CTPOCHHSI OPTraHUIECKUX
BemiectB A.M. byTiepoBa, 3akoH COXpaHEHUS

MacCChbl BeIJ_ICCTB);

COCIUHCHHS,

MOHOMED, 3BEHO,

3aKOHOMCPHOCTH, CUMBOJINYCSCKUN S3BIK XUMUU,
MHPOBO33PCHUCCKHUEC 3HAHUMA, JICKAINIMC B OCHOBC
ITIOHUMaHUs

IMPUIUHHOCTH u CHCTCMHOCTH

XUMHUYCCKUX HBHGHHﬁ, (baKTOJ'IOFI/I‘-IeCKI/Ie
CBCIACHUA O CBOﬁCTBaX, COCTaBC, IMOJYYCHHU H
6C3OHaCHOM HUCITIOJIB30BAHUHN BAXKHEUIIINX
OpTraHHUYCCKUX BCIICCTB B 6LITy 158 HpaKTI/I‘IeCKOﬁ
ACATCIIbHOCTH YCJIOBCKA,

I1P3)

XapakTepHbIe IPU3HAKU IIOHATHUH, YCTaHABJIMBATH

c(OpPMUPOBAHHOCTh YMEHUH  BBISBISTH
WX B3aUMOCBS3b, HCIIOJIb30BATH COOTBETCTBYIOLIUE
MOHATHS TIPU ONHCAHUHM COCTaBa, CTPOCHUS U

MPEBPAILLICHUI OPTaHUYECKUX COCTUHECHUI;

3aaHus HA COCTaBJICHHE HA3BaHUM
OpPraHMYECKUX COCAMHEHUN MO
TPUBHUAIILHON WJIM MEXKyHAPOIHOMN
CHUCTEMAaTUYECKON HOMEHKJIIATYpE.
3agaHus Ha COCTABIICHUE TTOTHBIX U
COKpAIICHHBIX CTPYKTYPHBIX (hopMyT
OpPraHUYECKUX BEIIECTB OTAEIbHBIX
KJIaCCOB.

3amayu Ha ompe/esieHne IpocTeien
(bopMyIIbI OPraHUYECKON MOJIEKYJIBI,
HCXOJIs U3 DJIEMEHTHOI0 cocTana (B %).
3aaHus HA COCTaBJICHHUE YPaBHEHUM
XUMUYECKHUX PEAKIUN C y9acTUEM
OpraHUYECKUX BEIIECTB HA OCHOBAaHUHU
HX COCTaBa M CTPOCHUSI.

3aaHus HA COCTABJICHUE YPaBHEHUM
XUMHUYECKHUX PEaKIIHid,
WTIOCTPUPYIOIINX XUMHUECKHE
CBOICTBA C yU€TOM MEXaHHU3MOB
MPOTEKAHUS JAHHBIX PEAKIUi U
TEHETUYECKOM CBSI3M OPraHUYECKUX
BEILIECTB PA3HBIX KJIACCOB.

PacuetHble 3a1a4u 110 ypaBHEHUSAM
peaKIuii C y4acCTHEM OPTraHUYECKUX
BEIIIECTB.
[TpakTUKO-OPHEHTUPOBAHHBIE 3aJaAHUS
M0 COCTABJICHUIO XUMHUYECKHUX PEaKIIHii
C y4acTHUEM OPraHUYECKHUX BEIECTB, B
T.4. UCTIOJB3YEMBIX JIJISl UX
uaeHTU(UKAIUU B OBITY U
MIPOMBIIIIICHHOCTH.

JlaGoparopHbie pabOTHI
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[1P4) chopMupoOBaHHOCTH YMEHHH HCIIOIB30BaTh
XUMHYECKYI0  CHMBOJHUKY JJII  COCTaBJICHUS
MOJIEKYJISIPHBIX M CTPYKTYPHBIX (pa3BEpHYTOMH,
COKpaInieHHo) GOopMysT OPraHUYECKUX BEIIECTB U
YpaBHEHUN XMMHWYECKHX PEAKIHM, U3rOTaBIMBATH
MOJEIIM MOJIEKYJl OpPraHWYeCKHX BEIIECTB IS
WJLTFOCTPALIHI ux XUMUYECKOTO u
MIPOCTPAHCTBEHHOT'O CTPOECHUS;

[TP5) chopMuUpOBaHHOCTH YMEHUH yCTaHABINUBATH
IPUHAUIEKHOCTh  WU3YYEHHBIX  OPraHUYEeCKUX
BEUIECTB [0 HX COCTaBy M CTPOCHUIO K
OTIPEeNIeJICHHOMY  KJIacCy/Tpynme  COeIWHEHHU
(YriieBofopoabl, KHUCIOPOA U a30TcojaepikKallne
COEJIMHEHUS], BBICOKOMOJIEKYJISIPHbIE COCTUHEHMUS),
JaBaTb MM Ha3BaHUWA IO CHCTEMaTHYECKOMN
HoMeHknatype (IUPAC), a Ttakxke mpHUBOAUTH
TPUBUAJIbHBIE HA3BAHMS OTACIbHBIX OPraHUYECKUX
BELIECTB (aTHIIEH, IIPOIMIIEH, alleTUJIEH,
STUJICHIJIMKOJb, TIUIEPHH, (eHOI, (OpMalIbIeTH I,
aleTalbJeTU]l, MypaBbUHAsl KHCIIOTa, YKCyCHas
KHUCJIOTA, OJIEMHOBas  KUCJOTa, CTE€apUHOBas
KHCJIOTA, IIF0KO034, bpykro3a, Kpaxmad,
IEJUTIOJI03, TITUIINH);

[1P6) chopMHpPOBAaHHOCT, YMEHHUS OMPEIENAThH
BUJIbI XMMHUYECKOW CBS3M B  OPraHUYECKUX
COCIMHEHUSX (OAMHAPHBIE U KPATHBIC);

[IP7) chopMupoBaHHOCTE yMEHHS TMPUMEHSITH
MOJIO)KEHUSI TEOPUM  CTPOEHUS OpPraHUYEeCKUX
BemectB  A.M. byrtnepoBa mns  oObsCHEHHS
3aBUCUMOCTH CBOWCTB BEILIECTB OT MX COCTaBa M
CTPOEHHSI; 3aKOH COXPAaHEHHSI MacChl BEILIECTB;
[1P8) c(hopMUPOBAHHOCTH YMEHUH
XapaKTepu30BaTh COCTaB, CTPOCHUE, (PU3NUECKUE U
XUMUYECKHE CBOWCTBA TUIMYHBIX MPEACTaBUTENEH
pa3IMYHBIX  KJIACCOB  OPraHUYECKHX  BELIECTB
(MeraH, »JTaH, OTWJIEH, TPONUJICH, AalleTUJIEH,
Oyranuen-1,3, MeTwIoyTaaueH-1,3, Oensol,
METaHOJ, JTaHOJ, ATWIEHIJIUKOIb, TIJIMLIEPHH,
deHon, aneTanplerul, MypaBbUHas M YKCyCHas
KHCJIOTBI,  TJIIOKO3a,  KpaxMmaj,  LeJUIJIo3a,
AMUHOYKCYCHasi ~ KHCIIOTa),  WJUTFOCTPUPOBATH
TEHETUYECKYIO CBS3b MEXIY HUMHU YpPaBHEHUSIMH
COOTBETCTBYIOIIUX  XMUMMUYECKHUX  peakuui ¢
UCIIOJIb30BaHUEM CTPYKTYPHBIX (HhOpMyIT;

[1P9) c(hOpMHUPOBAHHOCTD YMEHHUS
XapaKTepu30BaTh HMCTOYHHMKH  YIJIEBOAOPOJHOTO
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CBIpbst (HE(DTh, MPUPOIHBIN ra3, Yrojib), CIOCOOBI
uX TmepepaboTKM M MPaKTUYECKOe NpPHUMEHEHHE
IPOAYKTOB NEpPepadbOTKH;

[IP10) cdhopmupoBaHHOCTP YMEHMH MPOBOIUTH
BBIUHUCIICHUS 110 XUMUYECKUM ypaBHEHUAM (MaccChl,
0o0beMa, KOJIMYECTBA HMCXOJHOIO BEIECTBA WU
IPOAYKTa peakiiy M0 U3BECTHBIM Macce, 00beMy,
KOJIMYECTBY OJHOTO M3 HCXOJHBIX BELIECTB WIIH
IPOAYKTOB PEAKIINN);

IIP11) cdopmMupoBaHHOCT, yMEHHUIl  BIAJETh
CUCTEMOM 3HAHMI 00 OCHOBHBIX METOIAX
HAy4YHOT'O MO3HaHUs, UCTIOJIb3YEMBIX B XUMHUU IIPU
U3yYEHUH BEIIECTB U XUMHUYECKUX SBJICHHUU
(mabmroieHue, HU3MEpPEHHE, IKCTICPUMEHT,
MOJICJINPOBAaHKME),  HUCIOJNb30BaTh  CHUCTEMHBIE
XUMHUYECKHE 3HAHMS JUIsl NPUHATUS PELICHUN B
KOHKPETHBIX KU3HEHHBIX CUTYalUsIX, CBSI3aHHBIX C
BELIECTBAMU U UX IPUMEHEHHUEM;

[1P12) cdopMupOBaHHOCTE YMEHHH COOIIOAThH
IIpaBUja IOJB30BaHUSA XUMHUYECKOM NOCYIOM M
1abopaTOpHBIM 000pYyIOBaHUEM, a TaK)Ke TpaBUIIa
oOpalleHuss C BELIECTBAMH B COOTBETCTBUHM C
UHCTPYKLUSAMHU 110 BBINOJIHEHUIO J1a00paTOPHBIX
XMMHYECKHX OIBITOB;

[TP13) cpopmMupoBaHHOCTH YMEHUU TUIAHUPOBATH
M BBIIOJHATH  XMUMHYECKMH  DKCIEPUMEHT
(mpeBpallleHusT OpPraHMYeCKMX  BEIIECTB  IpHU
HarpeBaHuy, MOJIyYEHHUE 3TUJICHA U M3YyUYEHUE €ro
CBOICTB, KayeCTBEHHbIE PEAKLUUU OPraHUYEeCKUX
BEIIIECTB, JeHATypalus OCJIKOB IpU HarpeBaHUM,
[IBETHBIE PEAKIIUU OENKOB) B COOTBETCTBHH C
IPaBWJIAMH  TEXHUKH O0e3omacHOCTH  TIpHU
oOpalleHHH C BellecTBaMM M JIaOOPaTOPHBIM
o0OpyJIOBaHUEM,  MPEJACTaBIATh  PE3yJIbTaThl
XUMHUYECKOTO OJKCIepUMeHTa B (opMe 3amucu
YPAaBHEHUN  COOTBETCTBYIOIUX  PEaKUUH U
(GopMynupoBaTh  BBIBOABI HAa OCHOBE ATHX
pe3ybTaToB;

[1P14) chopMupoBaHHOCTh YMEHHH KPUTHYECKH
aHAJM3UpOBaTh ~ XUMHUYECKYI0  HH(OpMaIHUIO,
HOJy4YaeMyl0 M3 pa3HbIX MCTOYHHMKOB (CpeicTBa
MaccoBoi nHpopmanuu, MHTEpHET U APYyTUX);
[1IP15) cdopmMupoBaHHOCTE YMEHHH COOIIOATDH
paBuJIa 9KOJIOTMUYECKH 11eJ1ec000pa3zHOro
MOBEJICHUS B OBITY U TPYJIOBOM AESATEIBHOCTH B
LEeNsIX ~ COXpaHEHUs  CBOEro  3J0pOBbS U
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OKpYXKarolllell MPUPOJHON  CpEnBbl,
ONACHOCTHb BO3JICWCTBUSI HA JKUBBIE OPraHU3MBbI

O0CO3HaBaTb

OMPCACIICHHBIX OPTaHUYCCKUX BCIICCTB, IMOHHUMaAsd
cmbicn nokazatens [IJIK (mpexensHO nomycTumoit
KOHIICHTpAIIMH), TOSCHITh Ha TIPUMEPaX CIOCOOBI
YMEHBIICHUS U TMPEAOTBPALLEHUS HUX BPEIHOTO
BO3/ICHICTBHS Ha OpraHU3M YellOBeKa

2) O61mas 1 HeoOpraHUYeCcKask XUMHUS
I1P16)
XUMHYECKOU

c(OPMUPOBAHHOCTh  MPEACTABICHUH O

COCTAaBJIAIOIIEN €CTECTBEHHO-
Hay4YHOW KapTUHBI MUPA, POJIU XUMHH B ITO3HAHUU

SBJIEHUI TIPUPOJIbl, B JOPMUPOBAHUYU MBILUICHUS U

KyJIbTypbl ~ JIMYHOCTH, €€  (YyHKIUOHAIHHOU
rPaMOTHOCTH, HEOOXOJMMON Uil  pelIeHUs
MPAKTHYECKHIX 3aaq u 9KOJIOTHUECKH

000CHOBAaHHOTO OTHOLIEHUS K CBOEMY 37I0POBBIO U
MIPUPOJIHOM CpelE;

[IP17) BnameHne CHUCTEMOM XMMHUYECKUX 3HAHUM,
KOTOpast BKIIIOUAET:
OCHOBOIIOJIararoIIre IMOHATHS (XumMHuUecKui
9JIEMEHT, aToM, HW30TON, S-, p-, d-2IIEKTpOHHBIE
opOuTaTyM aTroMoOB, HOH, MOJEKyja, MOJb,
MOJISIPHBIN 00BeM, BaJIEHTHOCTD,
AIEKTPOOTPHUIATENLHOCTD,

(koBasICHTHAA,

CTCIICHb OKMCJICHUA,

XHMHYECKasT  CBA3b HOHHAas,
MeTaJuIMuecKasi, BOJOPOJHAsA), KpUCTANIMYECKast
pelieTka, TUIbl XUMUYECKHX peaklHid, pacTBOp,
AJIEKTPOJIUTHI, HEAJICKTPOJIUTHI,
AIEKTPOJIUTHYECCKA JAUCCOLMALMS, OKHUCIUTEINb,
BOCCTAaHOBHUTEIb, CKOPOCTh XMMHYECKOU PEAKIUU,
XUMUYECKOE PAaBHOBECHE);

TEOpUU U 3aKOHBI (TEOPUS AIEKTPOIUTHUECKOM
MIEPUOANYECKUI JI.W.

MGH,Z[GJICGBB., 3dKOH COXPAaHCHUS MACChI BCIICCTB,

JUCCOLMALH, 3aKO0H
3aKOH COXPaHEHHs U IPEBpALICHUS DHEPIUM IIPU
XUMHYECKUX peakuusx),

CUMBOJINYECKUN SI3BIK XUMHHU, MUPOBO33PCHYCCKUC

3aKOHOMEPHOCTH,

3HaHMH, JICXKamue B
IMPUYIUHHOCTH u
HBHGHHﬁ, (l)aKTOJ'IOFI/ILIeCKI/Ie CBCACHUA 0
CBOﬁCTBaX, COCTaBC, IIOJIYYCHHU H 0€e3011acHOM

OCHOBC ITOHUMAaHuA

CHCTEMHOCTH XHUMHUYCCKUX

WCIIOJIb30BAHUM  BAXKHEWILMX  HEOPraHUYECKUX
BEIICCTB B OBITY M MPAKTUYECKOW IEATEIbHOCTH
YEJI0BEKa;

[IP18) chopMHUPOBAHHOCTL YMEHUH BBISIBIISTH

XapaKTCPHBIC IIPHU3HAKU HOH?[TI/Iﬁ, YCTaHaBJIMBATb

TectupoBanue
3aa4 Ha COCTABJIEHUE XUMUYECKUX
(bopMys IByXaTOMHBIX COETMHEHUN

(oxcuaoB, cynb(GUIOB, TUAPUAOB U T.II.).

3aaHus Ha UCIOJIL30BAHUC
XHUMHYECKOM CUMBOJIMKI M Ha3BaHUH
COEMHEHHI IO HOMEHKJIAType
MEKIyHapOIHOTO COI03a
TEOPETUYECKON U MPUKIIATHON XUMHUH
Y TPUBUAIBHBIX Ha3BaHUMU ISt
COCTaBIICHUS XUMUYIECKUX (HopmyT
JIBYXaTOMHBIX CO€IMHEHUN (OKCHUIOB,
CyIb(UIO0B, THAPUIOB U T.I1.) U IPYTHX
HEOPraHWYECKUX COCIMHEHUN
OTJICTLHBIX KIJIACCOB

[IpakTHueckue 3agaHus Ha
YCTaHOBJICHHUE CBSI3H MEXK]Ly CTPOEHUEM
aTOMOB XMMHUYECKUX DJIEMEHTOB U
MEPUOINYECKIM U3MEHEHHEM CBOMCTB
XHUMHYECKHX 3JIEMEHTOB U UX
COCIUHCHHI B COOTBETCTBHUH C
nostoxkenueM [lepuoanueckoii cucreme.
[IpakTUKO-OpUEHTHPOBAHHBIE
TEOpPETUUYECKHUE 3aJaHus Ha
XapaKTEePU3aLNI0 XUMHYECKUX
9JIEMEHTOB: «MeTaminyeckue /
HEMETaJNIMYSCKUE CBOMCTRA,
3IEKTPOOTPHUIIATENBHOCTD U CPOJICTBO
K JIEKTPOHY XUMUYECKHUX JIEMEHTOB B
COOTBETCTBHUE C MX AJICKTPOHHBIM
CTPOCHUEM U MOJIOKEHUEM B
MEPUONYECKON CUCTEME XUMUYECKHUX
anemeHToB .. MenneneeBay.
3ajaun Ha COCTaBJICHUE YPAaBHEHUI
peaKuuii:

— COCIMHCHMS, 3aMCIICHHUS,
pasnoxeHusi, 0OMeHa;

— OKUCIIUTECILHO-

BOCCTAHOBUTEIBHBIX PEAKIIH C
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UX B3aMMOCBSI3b, UCIIOJIB30BATh COOTBETCTBYIOIINE
HOHSATHS IIPU ONMCAHUM HEOPTaHMUYECKUX BEILECTB
Y UX NPEBPALICHUN;

[1P19) chopmMupOBaHHOCTH YMEHHI HCIIOIB30BATH

XMMHYECKYI0O  CHUMBOJIMKY  JUISI  COCTaBIICHMS
(GopMya BEIIECTB U YPAaBHEHUH XMMHUYECKHX
peakuuid,  CHUCTEMaTHUYeCKyl0  HOMEHKIATypy

(IUPAC) u TpuBHanbHble Ha3BaHUS OTAEIBHBIX
HEOPraHMYEeCKUX  BemecTB  (yrapHelii  ras,

YIJIEKACHIBIA a3, aMMHaK, TalleHas W3BECTbh,

HEraleHasi H3BECTb,
ApyTHe);
[1P20) cdopMUPOBAaHHOCTb YMEHHUI ONpPENENsTH

MUThCBasd COJA, NHUPUT U

BAJICHTHOCTb MW CTCIICHBb OKHUCJIICHUA XHMHUYCCKUX
OJIEMCHTOB B COCAMHCHUAX PA3JINYHOIO COCTaBa,
BUJ XUMHYECKOM CBS3U (KOBaHCHTHaﬂ, HOHHAas,
MCTATINYCCKAaid, BO,Z[OpO,I[HaH) B COCOAMHCHUAX, THUII
KOHKPCTHOTO

KPUCTaJUIMYECKOU peLIeTKu

BellleCTBA (aTOMHAasi, MOJICKYJIIpHas, HMOHHAas,

METaJUINYeCKas), XapakTep Cpeibl
pacTBOpax HEOPraHMYCCKUX COCTUHCHHIA,
I1P21) c(hopMUPOBAHHOCTH

yCTaHABJIMBATh MPUHAIICIKHOCTh HEOPTaHUUECKUX
BEIIECTB 10 HMX COCTaBy K OINPEACICHHOMY

KJIaccy/TpyInmne COeAMHEHUH (MpocThlie BElecTBa -

B BOJHBIX

YMEHUHI

METAUIbl M HEMETaJUIbl, OKCHJbI, OCHOBaHHA,
KHCJIOTHI, aM()OTEpHBIE TUAPOKCUIBI, COJIN);

[1P22) cdopmMupoBaHHOCTb YMEHHUH pacKpbIBaTh
CMBICI nepuoandeckoro 3akona /I.J11. Menneneesa
U JIEMOHCTPUPOBATh €ro CHCTEMAaTU3UPYIOLIYIO,
OOBSCHUTEIIBHYIO U IPOTHOCTUYECKYIO (PYHKITUH;
[1P23) c(hopMUPOBAHHOCTH
XapaKTepu30BaTh 3JIEKTPOHHOE CTPOCHHE aTOMOB

XUMHNYCCKUX IIepuoaoB

YMEHUH

jleMeHToB 1 - 4
[lepronnueckoi CUCTEMBI XUMHUUYECKUX 3JIEMEHTOB
J.W. MenneneeBa, UCHIONb3ys MOHATHS "s-, p-, d-
AIEKTPOHHBIE opOutanu", "SHEepreTHYeCcKue
ypOBHH", OOBACHITH 3aKOHOMEPHOCTH H3MEHEHHUSI
CBOMCTB XUMHUYECKHUX JIEMEHTOB M UX COCIMHEHHI

no mnepuogaM u rpynnaMm llepuoanueckoun

CHUCTEMBI XMUMHUYECKUX 3JIEMEHTOB JN.
Menneneena;
[1P24) c(OpMHPOBAHHOCTD yMeHUI

XapaKkTepu3oBaTh (ONMUCHIBATH) OOIIHE XUMUYECKHE
CBOICTBAa HEOPraHMYECKHX BEUIECTB pa3IUYHbIX
KJIaCcCOB,

MOATBCPKIAATH CYHICCTBOBAHUC

HCII0JIb30BAaHUEM METO/Ia 3JIEKTPOHHOTO
Oananca.

3aauy Ha pacueT Macchl BEIIECTBA WIH
00béMa

ra3oB 110 U3BECTHOMY KOJIMYECTBY
BEIIECTBA, Macce WU 00bEMY OJHOTO U3
y4aCTBYIOIINX B PEAKIMH BEIECTB;
pacuérsl

Macchl (00bEMa, KomrIecTBa
BEILIECTBA) IPOIYKTOB PEAKIIMH, €CITU
OJIHO U3 BEILIECTB UMEET MPUMECH.
3anaHus Ha COCTaBJIECHHE
MOJICKYJISIPHBIX U MOHHBIX PEAKITHI C
Y4aCTUEM KHUCIIOT, OCHOBAHMI U COJIEH,
YCTaHOBJICHHE U3MEHEHHSI KUCIIOTHOCTH
Cpelbl

3amayu Ha pacyeT MacCOBOH J0JH
(Macchl) XUMUYECKOTO JIEMEHTA
(coenuHeHust) B MOJIEKYJIE (CMECH).
[IpakTrueckue 3agaHus 1o
KJ1accu(UKaluy, HOMEHKIIAType U
XUMUYECKUM (popMyam
HEOPraHMYECKUX BEIIECTB Pa3IMUHbIX
KIIACCOB.

[IpakTuueckue 3a1anus Ha
onpeieJIeHue XUMUYECKON aKTUBHOCTHU
BEILIECTB B 3aBUCUMOCTH BHUIa
XUMHYCCKOH CBSI3H U THIIA
KPUCTAJUIMYECKOUN PELIETKH.

3aaHus HA COCTABJICHUE YPaBHEHUM
XUMHUYECKHUX PeaKIHii ¢ y4acTHEM
MIPOCTHIX U CJIOKHBIX HEOPTaHUYECKUX
BEIIECTB: OKCHJIOB METAJIJIOB,
HEMETAIIJIOB U aM()OTEPHBIX JIEMEHTOB;
HEOPTaHMYECKUX KUCIIOT, OCHOBAHHM U
aM(OTEPHBIX THAPOKCUIIOB,
HEOPraHWYECKUX COJIEH,
XapaKTepU3yIOIINX UX CBOICTBA U
CIIOCOOBI MOTYyYCHHUS.
[IpakTHKO-OpHEHTUPOBAHHbIE
TEOpeTUYECKHEe 3a/1aHNs Ha CBOWMCTBA U
MOJTy4eHHE HEOPTaHUYECKUX BEIECTB.
[TpakTUKO-OPHUEHTUPOBAHHEIE 33 TaAHUS
10 COCTABJICHUIO XUMHUYECKHUX PEaAKIIHA
C Y4acTHEM HEOpraHMYECKHX BEIIECTB,
HCIIOTB3YEMBIX TSI UX
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T€HETUYECKON CBs3U MCXKAY HCOPraHM4YCCKUMHU

BEILECTBAMU c IIOMOILIBIO YpaBHEHUU

COOTBCTCTBYIOIINX XUMHUYCCKUX peaKuHﬁ;

[1P25) c(OpMUPOBAHHOCTh yMEHUs
KJIaccu(uUUpoBaTh XMMHUYECKME pPEaKLUUU IO
pa3IMyHBIM  IpHU3HAKaM (YUCIy U COCTaBy
pearupyromux BeLIeCTB, TeImIoBOMYy 3(¢eKTy
pEeaKkIMH, H3MEHEHHIO CTeNeHell  OKHCICHMS
JJIEMEHTOB, OOpPaTUMOCTH pEaKLHH, Y4YacTHIO
KaTajau3aTopa);

[1P26) cdopMHPOBAaHHOCTE YMEHHUH COCTaBIATH
YPAaBHEHUS PEAKIM PA3IMYHBIX TUIIOB, IMOJHBIE U
COKpAlllcHHbIE YpPAaBHEHMS PEaKkUUi HOHHOIO
oOMEHa, y4YuThIBas YCJIOBHUS, NPU KOTOPBIX 3TH
peakuuy UAyT 10 KOHIIA,

[1P27) cdhopMUPOBAHHOCTH YMEHHUN MPOBOAUTH

pCaKknuun, NOATBCPIKAAOIINC Ka4eCTBEHHBIN COCTaB

PA3INIHBIX HCOPTaHNUYCCKUX BCIICCTB,
pacro3HaBaThb OIIBITHBIM IMyTeM HOHBI,
MMPUCYTCTBYIOIIIMC B BOJHBIX pacTBOpax

HCOPTaHNYCCKUX BCIICCTB,

[1P28) chopmupoBaHHOCTH yMEHUN PACKPHIBATH
CYITHOCTb
pEeaKIMii MOCPEICTBOM COCTABJICHHUS AIIEKTPOHHOTO
OanaHca ITUX PEaKIIHIi;

OKHCIINTECIBbHO-BOCCTAaHOBHUTCIIbHBIX

[1P29) cdopMHpPOBAaHHOCTE YMEHHH OOBSACHSITH
3aBHCUMOCTh CKOPOCTH XMMHUYECKOH PEaKkIUH OT
(dakTopoB;  Xapakrtep
XAMHYECKOTO PAaBHOBECHS B 3aBHCHMOCTH OT

Pa3ITUYHBIX CMEIIICHHUS
BHemHero Bo3aeicTBus (mpuniun Jle [larense);

I1P30) c(hopMUPOBAHHOCTH YMEHHUH
XapaKTepu30BaTh MIPOLIECCHI,
JeKale B OCHOBE MPOMBIIUICHHOTO IMONTYYeHUS
CepHOM

XUMHYCCKHE

KHUCTIOTHI, aMMHaKa, a  TaKxe
c(OpPMHUPOBAHHOCTh TMPEJCTaBICHUA 00 00X
HAYYHBIX IPUHIUIAX U SKOJIOTHYECKUX TpobdIeMax
XUMHUYECKOTO MTPOU3BOJICTBA;

[1P31) chopmMupoBaHHOCTE YMEHHUH MPOBOIUTH
BBIUMCICHUSI C  HCIOJIb30BAaHUEM  MOHSTHUSA
""MaccoBasi 107151 BEIIeCcTBa B pacTBOpe", 00bEMHBIX
OTHOIICHUW Ta30B TPU XUMHYECKHX PEaKIHUsX,
Macchl  BeIeCTBA WJIM 00beMa Ta3oB IO
M3BECTHOMY KOJIMYECTBY BEILIECTBA, Macce WU
00BEMYy OJHOTO W3 YYaCTBYIOIIMX B PEaKIHH
BEIIECTB, TEIIOBOTO A((eKkTa peakiuu Ha OCHOBE
3aKOHOB MaccChl

COXPAaHCHUA BCIICCTB,

UACHTH()UKAIUH.
[IpakTHKO-OPUEHTUPOBAHHBIE
TEOPETUYECKHUE 3a/IaHNs] HA aHAIIN3
(akTOpOB, BIHUAIONINX HA N3MEHEHHUE
CKOPOCTH XUMHUYECKOU PEAKIINH.
IIpakTHKO-OPUEHTUPOBAHHBIC 3aJAHUS
Ha IIpUMEHeHue npuHuuna Jle-
[atenbe 1u1st HAXOKIACHUS
HaIpPaBJICHUS CMEILECHUS PABHOBECHS
XUMUYECKON PEAKLUU U aHAJIU3
(akTOpOB, BIUAIONINX Ha CMEIICHUE
XUMHUYECKOIO PAaBHOBECHS.
3aauu Ha MPUTOTOBJIEHUE PACTBOPOB.
[TpakTMKO-OPUEHTUPOBAHHBIE
pacyeTHBIC 3alaHUs Ha IUCIIEPCHBIE
CHCTEMBI, HCII0JIb3yeMbIE B OBITOBOM U
IIPOU3BOJCTBEHHON JEATEIBHOCTH
YEJI0BEKa.
JlaGopaTopHble pabOTHI
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IIPEBPALICHNS U COXPAaHEHMsI SHEPTUU;

[TP32) cdopMUpPOBaHHOCTh YMEHHH COOIIOIATH
MpaBWIA TOJIb30BAHUS XUMHYECKOM MOCYI0N |
n1abopaToOpHBIM 000pYyIOBaHUEM, a TaKKe MpaBUIIa
oOpallleHHsI C BelIeCTBaMHU B COOTBETCTBUH C
UHCTPYKUUSMU TIO BBIMOJIHEHUIO JaOOPaTOPHBIX
XUMUYECKHUX OTBITOB;

[TP33) copmMupoBaHHOCTH YMEHUU TUIAHUPOBATH
U BBIIOJHATH  XMUMHYECKUH  SKCHEPUMEHT
(pa3noxeHue NMepoKCuaa BOAOPOAA B MIPUCYTCTBUU
KaTajau3aTopa, OIIPElIEICHHE CpEAbl pPacTBOPOB
BEIIECTB c MTOMOLIBIO YHHUBEPCAIBLHOTO
WH/IMKATOpa, BIUSHHUE DPAa3WYHBIX (DAaKTOpOB Ha
CKOpPOCTh XMMHUYECKON PEaKklH, pEaKIIM! HOHHOTO
oOMeHa, KadeCTBEHHBIC pEakIWH Ha Cyiabdart-,
KapOOHAT- U XJIOPUJI-aHUOHBI, HA KATHOH aMMOHUS,
pEelIeHUE SKCHEPUMEHTANIbHBIX 33/lady 10 TeMaM
"Meramisl" u "Hemeramnsl") B COOTBETCTBUM C
npaBuIaMu TEXHUKHU 0e3onacHoCTH pu
oOpallleHHuH ¢ BeIleCTBaMU M J1abOpaTOPHBIM
o0opyaOBaHHEM,  MPEACTaBIATh  PE3YJIbTATHI
XMMHYECKOT0 JKCIepuMeHTa B (opMe 3amnucu
YpaBHEHUM  COOTBETCTBYIOIIMX  PEAKUUA U
dbopMynupoBaTh BBIBOABI HAa OCHOBE ATHX
pE3yIbTaTOB;

[1P34) copMHpPOBaHHOCT yYMEHUH KPUTUYECKH
aHAM3UPOBaTh  XHMHUYECKYI0  HH(OpMAIHIO,
MOJly4aeMyl0 M3 DPa3HbIX HCTOYHHMKOB (CpencTBa
MaccoBOW KOMMYHHUKaIK, UHTEpHET U 1pyrux);
[1P35) chopmMupoBaHHOCTH YMEHH COOJIIOAATH
npaBuia JKOJIOTUYECKH 1enecoo0pa3zHoro
MOBE/ICHUS B OBITY U TPYJOBOM AESATENHHOCTH B
LHEeIsX  COXpPAaHEHHs  CBOEr0  3/I0pOBbS U
OKpY’KalIle NpUPOJHOM Cpeabl, OCO3HABATH
OMACHOCTh BO3JEUCTBUS HA HKHUBBIE OpPraHU3MBI
ONpEICIICHHBIX  BEIIECTB, IIOHMMAas  CMBbICI
nokazarenst [1/1K, mosicHITh Ha nmpuMepax criocoObI
YMEHBIIECHUS U MPEAOTBPALIEHUS HUX BPEIHOTO
BO3JICHCTBHS HA OPraHU3M YEJIOBEKa
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Kontpoas mu

OLICHKA

pPE3yJIbTaTOB  OCBOCHHA

0011eo0pa3oBaTenbHOM

JUCIUILINHEI

PacKphIBAIOTCA uepe3 AMCUUIUIMHAPHBIE pe3yNbTaThl, HalpaBlieHHbIE Ha (opMupoBaHHE OOIIUX U

npodeCCHOHATBHBIX KOMIIETEHIIMI M0 pa3/ieiaM U TeMaM COEp)KaHus yueOHOro Marepuasa.

CIIOCOOBI peleHus 3a/1a4
npodeccruoHaIbHOM
JESITeTbHOCTH
IMPUMCHUTCIIBHO

K Pa3IMYHBIM KOHTEKCTaM

Oomasn/ Pa3znen T OleHOYHBIX
npodgeccuoHaAIbHAS MeponpHusITUsI
KOMIIEeTeHITHS
OK 01. Beibupats P1,P2,P4,P6,P7 TectupoBanue

YeTHBIM o1poc
IIpencraBieHue pe3ysbTaToB
MIPAKTUYECKUX paboT
3amuTa TBOpYECKUX padoT
3aimra HHAMBUAYAJIBHBIX
IIPOEKTOB

KonrponsHas pabora

OK 02. Mcnonbs3oBaTh
COBpPEMEHHBIE CPE/ICTBA
TOVICKA, aHATTN3a U
HWHTEPIIPETAIIAH
nHpopManuu, u
nH(pOpMaIMOHHBIE
TEXHOJIOTUH IS
BBITTOJIHEHHYS 33144
npodeccruoHabHOM
NeSITeIbHOCTH

P1, P3,P4,P6,P7

TectupoBanue

YeTHBI o1poc
NunuBuayansHas
camocTosiTelbHas paboTa
[Ipencrasnenue pe3ysbTaToB
MPaKTUYECKUX padoT
3amuTa TBOpUECKUX paboT
3amuTa HHAUBUY aTbHBIX
IIPOEKTOB

OK 04. O¢ddexruBHO
B3alMOJEHCTBOBAThL U
paboTaTh B KOJUICKTHBE U
KOMaH/Ie

P1,P2,P3,P4,P5,P6,P7

VYcTHBI o1poc
[IpencraBnenue pe3yibTaToB
MPaKTUYECKUX padoT
3amuTa TBOpUYECKUX paboT

OK 07. CopneiicTBoBaTh
COXPaHECHHIO
OKpY>Karolleu Cpebl,
pecypcocOepekeHHIo,
MIPUMEHSATH 3HAHUA 00
W3MEHEHUHU KIIuMaTa,
MIPUHIIMIIBI O€PEKITUBOTO
MIPOU3BO/JICTBA,

3¢ heKTHBHO JeiiCTBOBATH
B UPE3BbIYaNHBIX

CUTyalusax

P1,P2,P3,P4, P6,P7

TectupoBanue

VYeTHBI o1poc
[IpencraBnenue pe3ysbTaToB
MIPAKTUYECKUX paboT
3ammTa TBOpUYECKUX PabOT
3amuTa MHIUBUY aJIbHBIX
MIPOEKTOB
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