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1. OBIIASI XAPAKTEPUCTHUKA PABOUYEMN ITPOT'PAMMBI
OBIIIEOBPA3OBATEJIBHOM JUCHUILIUHBI OJ1.12 «XUMMSI»

1.1. MecTo AUCHUIJIMHBI B CTPYKTYpPe OCHOBHOI NMpodeccHoHATbHOH 00pa3oBaTeJbHOM
NPOrpamMmbl

O6meoOpazoBarenbHas auctuiimHa «OJ1.12 Xumus» sBusercss 00s3aTEIBHOW YacThIO
0011e00pa3oBaTeILHOTO IMKJIa OCHOBHOM MpodeccruoHanbHON oOpazoBatenbHOl mporpamMmbl CITO
no crneuuangbHocT 15.02.18 Texuuueckas sKCIUTyaTalusi ¥ OOCIyXMBaHHE POOOTH3UPOBAHHOTO
MPOU3BOJICTBA (110 OTPACTSM).

Copepxanue mporpaMmbl  obOmieoOpazoBarenbHoi — aucuurinabsl - «O.12. Xumusa»
HANpPaBJICHO HA JIOCTIKEHUE PEe3yNbTaTOB €€ M3yueHUs B cooTBeTcTBUU ¢ TpeboBaHusiMu OI'OC
COO (ytB. mpuka3zoM MunucrepcTBa oOpasoBanus u Hayku P® ot 17 mas 2012 r. N 413) ¢ yuerom
npodeccuonansuoii HampaeineHHocTH PI'OC CIIO mo cnenumanpHOcTH 15.02.18 TexHuueckas
DKCIUTyaTaIus U 00CITyKUBaHHE POOOTU3UPOBAHHOTO MTPOU3BOJICTBA (TI0 OTPACIISM).

1.2. llesn U n1aHUpPYyeMble pPe3yabTaThl OCBOECHH S AUCIUIIIHHBI

1.2.1. lleau v 3a7a4u AUCUUTIIIMHBI

I'naBHBIMU LENAMU U3YUYEHUS TUCUMUILUIMHBL "XUMHUS" SIBISIOTCS:

1) ¢opmupoBanue cHucTEMBbl XUMHYECKHMX 3HAHMH KaK BaKHEHIIEH COCTaBIISIOIICH
€CTECTBEHHO-HAyYHOM KApTUHBI MHpa, B OCHOBE KOTOPOM JieKaT KIIIOUEBbIC IOHATHSA,
dbyHaaMEHTaIbHBIC 3aKOHBI M TEOPHUU XUMHUHU, OCBOCHHE S3bIKa HAYKH, YCBOCHHE M TOHHMMaHHUE
CYUTHOCTH JOCTYIHBIX 000OIIEHNH MHUPOBO33PEHUYECKOTO XapaKTepa, 03HAKOMIIGHHUE C UCTOPUEH MX
Pa3BUTHUS U CTAHOBJICHUS;

2) dbopmupoBaHHEe W Pa3BUTHE MPEACTABICHUN O HAYYHBIX METOJaX MO3HAHHS BEIIECTB U
XUMHYECKHX pEaKIHii, HeOOXOMUMBIX Ui NPUOOPETEHUS YMEHHH OPHEHTHPOBATHCSA B MHpPE
BEILECTB U XUMUYECKHUX SIBJICHUH, UMEIOIMINX MECTO B MPUPOJE, B NMPAKTHUECKON U MOBCEIHEBHOU
KU3HU;

3) pa3BuUTHE YMEHUN U CIOCOOOB JESATEILHOCTH, CBS3aHHBIX C HAOIIOJACHUEM U OOBSICHEHUEM
XHUMHYECKOTO KCTIEPUMEHTA, COOTI0IEHUEM MTPaBHII 0€30acHOT0 00paIeHHS C BEIIECTBAMH.

3agauu AMCUMIVIMHBI:

1) amanranust 00y4aronuxcs K yCIOBUAM AMHAMUYHO Pa3BUBAIOLIETOCs MHpa, (popMupoBaHUe
UHTEIJICKTYyallbHO ~ Pa3BUTOM JIMYHOCTH, TOTOBOM K €aMOOOpPa30BaHMIO, COTPYIHUYECTBY,
CaMOCTOSITEIBHOMY TPUHATUIO TPAMOTHBIX PEIIEHUH B KOHKPETHBIX JKU3HEHHBIX CHUTYalMsX,
CBSI3aHHBIX C BEIIECTBAMH U UX IPUMEHEHUEM;

2) ¢hopmupoBaHHEe y 00yYaIOUIMXCS KITIOUEBBIX HABBIKOB (KIFOYEBBIX KOMIIETEHIIHI), HMEIOLIIX
YHUBEpPCATbHOE 3HAYCHHE JIsi PA3IUYHBIX BUAOB JCATEIBHOCTU: PpEIICHHsS TpoOJieM, IOUCKa,
aHainu3za W o0paboTKM WHOOpPMAIMK, HEOOXOAUMBIX [JIsi MPHUOOPETEHHUs OIbITa ACATEIHHOCTH,
KOTOpasi 3aHUMaeT Ba)XHOE MECTO B IIO3HAHWUM XHUMHUM, a TaKXKe I OLEHKH C TO3ULUN
9KOJIOTHUECKON 0€30MacHOCTH XapaKTepa BIMSHUS BEIIECTB M XMMHUYECKHUX MPOILECCOB HA OPraHU3M
YeJI0BEKa U IPUPOAHYIO CPENy;

3) pa3BHUTHE MO3HABATEIBHBIX WHTEPECOB, MHTEIUIEKTYaJIbHBIX M TBOPYECKUX CHOCOOHOCTEM
00y4Jaromuxcsi: CHOCOOHOCTH CaMOCTOSITENIbHO MPHOOpeTaTh HOBBIE 3HAHUS MO XHUMHUU B
COOTBETCTBUHU C KU3HEHHBIMU MOTPEOHOCTSIMH, HCIOJB30BaTh COBPEMEHHBbIE HH(POPMAIMOHHBIC
TEXHOJIOTHH JIJIsl MOMCKA W aHaiu3a y4eOHOW M HAyYHO-TIOMYJISIPHOW MH(POPMAIUM XMUMHYECKOTO
COJICpKAHUS;

4) dbopMupoBaHHE U Pa3BUTHE y 00YyYaIOUIUXCS aCCOIMATUBHOIO M JIOTUYECKOTO MBIIUICHUS,
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HAOJI0IATEIBHOCTH, COOPAHHOCTH, aKKYPaTHOCTH, KOTOPhIE OCOOCHHO HEOOXOIMMBI, B YAaCTHOCTH,
Y TUIAHUPOBAHUH U MTPOBEICHUN XUMUYECKOTO SKCIIEPUMEHTA;

5) BocuTaHue y o0ydaronmxcs yOeKJICHHOCTH B TYMaHUCTHYECKON HANPABICHHOCTH XUMUH,
€¢ BAXHOH pOJNM B pENICHHH TJOOATBHBIX MPOOJIEM paIMOHATIBLHOTO MPHPOIOTIOIL30BAHUS,
MOTIOTHEHUS DYHEPreTHYECKUX PECYpPCOB U COXpPAHEHHUS MPUPOAHOTO PaBHOBECHUS, OCO3HAHHS
HEOOXOAMMOCTH OEpPEeKHOTO0 OTHOIICHHSI K MPUPOJEC U CBOEMY 370POBBIO, a TaK)Ke MPUOOpETEHUS
OTbITa MCIOJNB30BAHMS TONYYCHHBIX 3HAHWN U TPUHATHS TPAMOTHBIX PEHICHWH B CUTYalUAX,
CBSI3aHHBIX C XMMHUYECKUMU SIBICHUSIMHU.

1.2.2. IlananmpyeMble Ppe3yJbTAaTbl OCBOCHHsSI 0011e00pa30BaTeJbHONW JUCUMILUVIMHBI B
coorBercTBHH ¢ PI'OC CIIO n Ha ocHoBe PT'OC COO

B mporecce ocBOeHUS AUCIUILIUHBI «XUMHES» y 00yJarommxcsi GOPMUPYIOTCS JTUIHOCTHBIE
U TPEIMETHBIC PE3yNbTaThl, BKItOUas (OPMUPOBAHWE KOMICTCHIMHA OOYYarOImUXCsl B OOJACTH
y4e0HO-HCCIIeI0BAaTENIbCKONH U MPOEKTHOM N1eATeIbHOCTH, KOTOPhIE B CBOIO Ouepe/lb 00eCTeynBaloT
npeeMcTBeHHOCTH popmupoBanus o0mux komnerenuuii rrocC CIIO (—).

B pesynbrare u3yueHUs XMMHHM Ha YPOBHE CPEIHET0 OOIIero oOpa3oBaHMs Yy 00y4aromierocs
OynyT chopMHUPOBAHBI CIIEAYIOIINE JUYHOCTHBIE Pe3yJIbTaThI:

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

OCO3HaHUsl OOYYArOIIMMHCS CBOUX KOHCTHTYIIMOHHBIX MpaB U OOSI3aHHOCTEH, YBaXKEHHUS K
3aKOHY U MPABOTIOPSIKY;

MPEJICTABICHHUSI O COIMAIBHBIX HOPMaxX ¥ MPaBWIAX MEXKJIMYHOCTHBIX OTHOIICHUN B
KOJUJIEKTUBE;

TOTOBHOCTH K COBMECTHOM TBOPYECKOH JESATENbHOCTH MPU CO3JaHUM YUeOHBIX IPOEKTOB,
pelIeHnr YUYeOHbBIX U TO3HABATENIBHBIX 33124, BHITOJTHEHUN XUMUYECKUX HKCIIEPUMEHTOB;

CIIOCOOHOCTH MOHUMATh M MIPUHUMATh MOTUBBI, HAMEPEHUS, IOTUKY U apTYMEHTHI APYTUX MPH
aHaJIM3€e Pa3TUYHbIX BUOB YUeOHOI 1eATeIbHOCTH;

2) narpuotudeckoro socnutanusa(JIP.02) — (OK 04):

[IEHHOCTHOTO OTHOIIEHUS K UCTOPUYECKOMY M HAyYHOMY HACJIEIUIO0 OTCUECTBEHHOW XHMHH,

YBaXCHHSI K MPOIIECCY TBOPYECTBA B 00JIACTH TEOPUU U MPAKTUICCKOTO MPUMEHEHUS XHMHH,
OCO3HAHUS TOTO, YTO JOCTHKCHHS HAYKH €CTh PE3yJbTaT JUTHTEILHBIX HAOIIOICHHMA, KPOTIOTIHMBBIX
JKCIIEPUMEHTAIILHBIX TTOUCKOB, TOCTOSTHHOTO TPY/a YUEHBIX U MPAKTHKOB;

MHTEpeca U MO3HABATEIbHBIX MOTHBOB B MOJIYYEHHH M MOCIEAYIOLEM aHalu3e HH(OpMaILUU O
MEPEIOBBIX TOCTIKEHUSX COBPEMEHHON OTEYECTBEHHON XUMUU;

3) ayxoBHo-HpaBcTBeHHOro Bocnutanusa(JIP.03) — (OK 04):

HPABCTBEHHOT'O CO3HAHUS, STUYECKOTO MTOBEACHHUS,

CIIOCOOHOCTH OIICHMBATH CUTYAallUW, CBSI3aHHBIC C XUMHYECKUMH SIBICHUSIMH, U MPUHUMATH
OCO3HAHHBIC PEIICHUS, OPUECHTUPYSICh HA MOPAIbHO-HPABCTBEHHBIC HOPMBI U IIEHHOCTH;

TOTOBHOCTH OIICHMBATh CBOC TIOBEICHWE W TIIOCTYIIKH CBOMX TOBApHIICH C TMO3UIUI
HPABCTBEHHBIX U MTPABOBBIX HOPM U OCO3HAHHUE MOCIIEACTBUN ITHX MOCTYIKOB;

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

MOHMMAaHMUS IIEHHOCTeH 370poBoro u Oe3omacHoro oOpas3a KH3HH, HEOOXOAMMOCTH
OTBETCTBEHHOT'O OTHOIIIEHUS K COOCTBEHHOMY (DPM3MUYECKOMY U TICUXUYECKOMY 3[I0POBBIO;

COOIOICHHS TIPAaBUII OE30MMaCHOTO OOpAIICHHS C BEIIECTBAMH B OBITY, ITOBCETHEBHOM JKU3HHU U
B TPYAOBOH EATEIHHOCTH;

MMOHWMAHHUS [ICHHOCTH MPABWI WHIUBHyJILHOTO U KOJUICKTHBHOTO 0€30ITaCHOTO MOBEICHUS B
CUTYaIUSAX, YTPOKAIONIUX 3I0POBBIO U KHU3HU JIFOICH;



OCO3HAHUsl TOCJEJACTBUI U HENPUATUS BPEIHBIX NPHUBBIYCK (YMOTPEOJCHUS alKOroJs,
HapKOTUKOB, KypEHHUs);

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

KOMMYHUKAaTUBHOW  KOMIIETEHTHOCTH B  y4eOHO-HCCIIEIOBATENIbCKONW  JIEATEIbHOCTH,
0OLIECTBEHHO MOJIE3HOM, TBOPUECKOM U IPYTUX BUJAX JIESATEIbHOCTH;

YCTAaHOBKM Ha AaKTUBHOE YydYacTHE€ B pEIICHWH MPaKTUYEeCKHX 3a/Jad COLHUaIbHON
HANPaBIEHHOCTH (B paMKaX CBOETO Kj1acca, MIKOJIbI);

MHTEpeca K MPaKTHUECKOMY HM3YUYEHHIO MPOQECCHil pa3InyHOro pojia, B TOM YHCJE Ha OCHOBE
MPUMEHEHHUS MPEAMETHBIX 3HAHUM M0 XUMUU;

YBaXKEHUS K TPYAY, JIOJSM TPYJla U pe3yJibTaTaM TPYA0BOHU AESTEIbHOCTH;

TOTOBHOCTH K OCO3HAHHOMY BBIOOpY HHIMBUAYAILHOW TpaeKTopuu oOpa3oBaHus, Oymylei
npodeccun W peanu3alii COOCTBEHHBIX JKM3HEHHBIX IUIAHOB C YYETOM JIMYHOCTHBIX HHTEPECOB,
CIOCOOHOCTEN K XUMHUHU, HHTEPECOB U MOTPeOHOCTEN 00111eCTBa;

6) 3xosaornueckoro Bocnurauusi: (JIP.06) — (OK 07):

9KOJIOTMYECKU IEJIeCO00pPa3HOr0 OTHOLICHHS K MPUPOJE, KaK HCTOYHHKY CYIIECTBOBAHUS
JKM3HHU Ha 3eMIIe;

MOHMMAHUS TJIOOATFHOTO XapaKTepa OSKOJOTHYECKUX MPOOJIeM, BIHMSHHUS SKOHOMHUYECKUX
MPOLECCOB HA COCTOSIHUE MTPUPOJTHON U COLIMATIBHOM CPEBI;

OCO3HAHHMA HEOOXOIMMOCTH HWCIONB30BAHMUSA JOCTIDKEHHH XHMHUHU JUISI PEIICHHS BOIPOCOB
PalMOHAIBLHOTO MPUPOI0NIOIB30BaAHNUS;

AKTUBHOT'O HEMPUATUSA ACHCTBUHN, MPUHOCSIIINX BPEIl OKPYKAIOWIEH TPUPOIHON Cpeae, YMEHUS
IIPOrHO3UPOBATh HEOIArOMPUATHBIE SKOJOTHYECKHE IMOCIEICTBUS MPEINPUHUMAEMbIX TEHCTBUN U
MpeIoTBpalIaTh UX;

HAJIWYUS PA3BUTOTO 3KOJOTUYECKOTO MBIIUICHUS, OSKOJOTHYECKOW KYyIbTYpbl, OIBITa
NESTEIbHOCTH ~ DKOJIOTMYECKOM  HAMpaBIIEHHOCTH, YMEHHS  pPYKOBOJCTBOBaTbCS HMMHU B
MO3HABATEIILHON, KOMMYHHKATHBHOW M COIMANLHOW MPAKTHKE, CIIOCOOHOCTH M YMEHHUS aKTUBHO
IPOTUBOCTOSTH UJCOJIOTHU XeMOPOOHH;

7) nenHoctu HayuyHoro nosnanus: (JIP.07) — (OK 02):

c(OPMHPOBAHHOE MHUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO pa3BHTHS
HAyKH 1 OOLLIECTBEHHON MPAKTHKU;

MOHUMAaHMS cCleUu(UKH XMMHUM KaK HayKH, OCO3HaHHs ee poid B (POPMHUPOBAHUU
paIMOHATBHOTO HAYYHOTO MBIIUICHUS, CO3AAHUU IIEIOCTHOTO IMpeACTaBiIeHHUs 00 OKpY’KaroleM
MHUpPE KaK O €MHCTBE MPUPOJBI U YEJIOBEKa, B MO3HAHUH MPHUPOIHBIX 3aKOHOMEPHOCTEH U PeUICHUH
po0JieM COXpPaHEHUS MTPUPOJTHOTO PABHOBECHSI;

yOSXKIEHHOCTH B 0CO00M 3HAYMMOCTH XUMHUHM [UUISI COBPEMEHHOW IMBIJIM3AIMH: B €€
TYMaHUCTUYECKOH HANpaBIEHHOCTH M BaXKHOW pOJMM B CO3/JaHUM HOBOW 0a3bl MaTepHaIbHOMN
KyJBTYPBI, PEIICHUN TIOOATBHBIX MPOOJIEM YCTOHYHMBOTO PAa3BUTHS YEJIOBEYESCTBA - CHIPHEBOM,
SHEPreTUYECKOM, MUIIEBON U IKOJIOTUYECKOM 0e30MacHOCTH, B Pa3BUTUU MEIUIIMHBI, 00ECIIeUeHUN
YCIIOBUH YCIIEHTHOT'O TPyAa U SKOJIOTMYECKH KOM(OPTHOM KU3HU KaXKIOTr0 WieHa oOIIecTBa;

€CTECTBEHHO-HAYYHOH  TIPaMOTHOCTH: TMOHMMAHHUS  CYIIHOCTH  METOJOB  TO3HAHWI,
UCTIONIB3YEMBIX B E€CTECTBEHHBIX HayKaX, CIIOCOOHOCTH HCIONb30BAaTh MOMydYaeMble 3HAHUS IS
aHaM3a U OOBSICHEHHMSI SIBIICHUIN OKPY>KAIOIIET0 MHUPA M MPOUCXOSAIINX B HEM U3MEHEHUH, YMEHHUS
nenath 00OCHOBAHHBIC 3aKIIOYCHHS] HA OCHOBE HAYUYHBIX (DAKTOB M MMEIONIUXCS JAHHBIX C IETBIO
MOJIYYEHUS JOCTOBEPHBIX BHIBOIOB;

CIIOCOOHOCTH CaMOCTOSATEIbHO HCIOJIb30BaTh XMMHUECKHE 3HAHUA JUIsl PEIICHUs MpOoOJIEM B



peaTbHBIX KU3HEHHBIX CUTYAIHSIX;

HHTEpeca K NO3HAHUIO U MCCIIEA0BATENbCKON NEATENBHOCTH;

TOTOBHOCTH W CIIOCOOHOCTH K HEMPEPHIBHOMY OOpa30BaHHIO M CaMOOOpPa30BaHUIO, K
AKTUBHOMY TOJTYY€HHUIO HOBBIX 3HAHUM 110 XMMHUH B COOTBETCTBHUH C KU3HEHHBIMU TTOTPEOHOCTIMU;

HWHTEpeca K 0COOCHHOCTSIM TPY/la B pa3luYHBIX chepax mpodhecCuOHATBLHON NeITeTbHOCTH.

B pesynbrare wusydeHus «XuMUW» Ha YypOBHE cpenHero oOmiero oOpa3oBaHuUs Yy
oOyuaromierocss OyayT chopMupoBaHbl MeTampeaMeTHbie pesynbratel (MP): mo3HaBaTenbHbIC
yHHUBEpCcaJdbHble Y4YeOHblEe JeHCTBHS, KOMMYHHMKATHBHBIC YHHUBEpCAlbHbIE YyueOHbBIE EHCTBUS,
pETyISTHBHBIC YHUBEPCAIbHBIE YIEOHbIC IEHCTBUS, COBMECTHAS ACSITETLHOCTb.

ba3ossblie jgornueckue aeiicteusa (MP.01) — (OK 01,0K07) kak 4acTb Mmo3HaBaTEIbHBIX
YHUBEPCAJIbHBIX YUEOHBIX NEHCTBHIL:

CaMOCTOSITENIFHO  (DOPMYJTHPOBATh W  aKTyaJIM3HpPOBaTh TpPoOJIEeMy, BCECTOPOHHE €€
paccmaTpuBaTh;

OTIPEACIIATH ENIU JeSITeIbHOCTH, 3a]]aBasi MapaMeTphl U KPUTEPUHU X JOCTUKEHHS, COOTHOCHUTD
pe3yNbTaThl JESTEILHOCTH C IOCTABIICHHBIMU IENISIMH;

UCMONb30BaTh TMPU OCBOGHUU 3HAHUM TMPHEMBl JIOTMYECKOTO MBIIUICHUS - BBIICTATH
XapakTepHble TMPU3HAKKM TMOHATHMM W  YCTaHABIMBATH MX  B3aUMOCBS3b, HCIIOJIb30BAThH
COOTBETCTBYIOIINE MOHITHS ISl OOBbSICHEHUS OT/IEIHHBIX (PAKTOB U SBICHUM;

BBEIOMpATh OCHOBAHUS M KPUTEPHH TS KIIACCU(UKAIINY BENICCTB U XUMHYCCKHUX PEaKIIHIA;

YCTaHABIIMBATh MPUYUHHO-CIICJICTBEHHBIE CBSA3H MEXKIY N3YYaEeMbIMU SIBJICHUSIMU,

CTPOUTH JIOTHUECKHE pPacCyKIeHUsl (MHAYKTUBHbBIC, IEIyKTUBHbIE, TI0 aHAJOTHHU), BBISBISTDH
3aKOHOMEPHOCTH W TMPOTHBOPEYHS B PACCMATPUBAEMbBIX SBJICHUAX, (HOPMYIHPOBATH BBIBOJABI U
3aKJTIOUYCHNUS;

NPUMEHSITh B TPOIECCe TO3HAHMS, HCIOJIb3yeMble B XHUMHH CHMBOJUYECKHE (3HAKOBBIC)
MOJIeTIH, TTPeoOpa3OBbIBATh MOJAEIBHBIE MPEICTABICHUS - XUMHUYECKHH 3HaK (CHMBOJ) AJIEMEHTA,
xuMHu4deckasi GopMylia, ypaBHEHHE XUMUYECKON PEaKuu - P PEUICHUH YUYEeOHBIX TTO3HABATEIBHBIX
U TPaKTHUYECKUX 3a]ay, NPUMEHSATh HAa3BAHHBIC MOJICJbHBIC MPEACTABICHUS ISl BBISIBICHUSA
XapaKTEePHBIX TPU3HAKOB U3y4YaeMbIX BEIIECTB U XUMHUYECKUX PEaKITUH.

Bba3zoBbie wucciaenoBareabckue aeiictreus (MP.02) — (OK 01,0K07) xak 4dacTh
MO3HAaBaTEJIbHBIX YHUBEPCATbHBIX YUEOHBIX AEHCTBUIA:

BJIa/IETh OCHOBAMHU METOJIOB HAYYHOI'O MO3HAHUS BEIIECTB U XUMUYECKUX PEaKLIUit;

dbopMynupoBaTh [eNW W 3aJa4d  HCCIEAOBAaHHUS, HCIOJIb30BaTh IIOCTABICHHBIE H
CaMOCTOSITENIbHO C(OPMYJIUPOBAHHBIE BOMPOCHI B Ka4eCTBE MHCTPYMEHTA MO3HAHUS U OCHOBBI IS
(bopMUPOBaHUS THIOTE3HI 110 MPOBEPKE MPABUIBLHOCTH BHICKA3bIBAEMBIX CYXKICHU;

BJIAJIETh HABBIKAMU CAMOCTOSITEIBHOTO IUUIAHUPOBAHUST W TMPOBEJACHUS YUYEHUUYECKUX
HKCIIEPUMEHTOB, COBEPIICHCTBOBAaTh YMEHHs HaONIOaTh 3a XOJOM IpOIEcca, CaMOCTOSITENBHO
INPOTHO3MPOBATh €r0  pPe3yNbTaT, (OPMYIHPOBAaTH OOOOMICHHS ¥ BBIBOABI OTHOCHTEIBHO
JIOCTOBEPHOCTH PE3yJIbTaTOB MCCIEAOBAaHUSA, COCTaBISATh OOOCHOBaHHBIM OTYET O MPOJETaHHON
pabore;

MPHOOPETATh OMBIT YUEHUYECKOW UCCIIEOBATEIHCKON U MPOEKTHOM JEATEIbHOCTH, IPOSBISAThH
CIIOCOOHOCTh U TOTOBHOCTh K CAMOCTOSITEILHOMY TMOHMCKY METOAOB PEIICHUS MPAKTUYECKUX 3a/ad,
MPUMEHEHHUIO PA3JIMYHBIX METOJOB MO3HAHUSI.

Ymenns padorate ¢ manpopmanmein (MP.03) — (OK 02) xkak yacTh MO3HABaTEIbHBIX
YHUBEPCAJIbHBIX YUEOHBIX NEHCTBUIL:

OpPUEHTHPOBATHCS B PA3IUYHBIX MCTOYHUKAX MH(OpManuu (HayyHO-IOMYJISIpHAs JIUTEpaTypa



XMMHUYECKOTO COZAEp)KaHUs, CIpaBOYHble TocoOus, pecypchl MHTepHeTa), aHATIU3UPOBATH
UH(POPMALIMIO PA3IMYHBIX BUAOB U (OPM MPEACTABICHUS, KPUTUUIECKU OLIEHUBATH €€ JOCTOBEPHOCTD
Y HEPOTUBOPEUHUBOCTH;

dbopMynIHpOBaTh 3ampochkl M TPUMEHSTHh pas3IMYHBIE METOIABI TPH TIOMCKE U oTOOpe
UH(pOpMaLU, HeOOXOAUMOM [T BBINOJIHEHHS y4eOHBIX 3aJa4 ONPEIeIEHHOIO THIIA;

npuoOpeTaTh OMNBIT HCHOJIb30BAHUSA HH(POPMALMOHHO-KOMMYHUKATUBHBIX TEXHOJOTUH U
pa3IMYHBIX IOUCKOBBIX CUCTEM;

CaMOCTOSITENIbHO BBIOMpPATh ONTHMAJbHYIO (GOpMYy MpeacTaBieHuss HHGOpMaruu (CXeMbl,
rpad UKy, TuarpaMMsl, TaOJIHIIbI, PUCYHKH U APYTHE);

MCTIOJIb30BaTh HAYYHBIN SI3bIK B KaU€CTBE CPEJCTBA MPHU paboTe ¢ XMMUYECKON HH(pOpMaIMeH:
NPUMEHSTh MEXNpeAMETHbIE ((pHU3MUecKkne M MaTeMaTHYeCKHe) 3HAaKW W CHUMBOJBI, (OPMYIIHI,
ab0peBuaTypbl, HOMEHKJIATYpY;

UCIOJIb30BaTh U IPE0OpPa30BbIBATh 3HAKOBO-CHUMBOJINYECKHUE CPEACTBA HATJISTHOCTH.

OBJ1aieHHe YHUBEPCAJIbHBIMM KOMMYHHUKATUBHbIMU JAeiicTBUAMU(MP.04) — (OK 04)

3aJjaBaTh BONPOCHI IO CYLIECTBY OOCYXJaeMOW TeMbl B XOJ€ AMaNora W/WiIh IUCKYCCHH,
BBICKA3bIBaTh  HUJAEH, (OPMYIUPOBaTb CBOM  MPEUIOKEHUS  OTHOCUTENBHO  BBIOJHEHHS
MPEI0KEHHOM 3a/1auu;

BBICTYIIaTh C NIPE3CHTALMEH pPE3yJIbTaTOB IIO3HABATEIBHOM [EATEIbHOCTH, IOIYyYEHHBIX
CaMOCTOSITENIbHO WJIM COBMECTHO CO CBEPCTHHUKAMH INPHU BBINOJIHEHUH XMMHUYECKOTO 3KCIEPUMEHTA,
NPaKTUYECKOH pabOTHl MO HMCCIEIOBAHHIO CBOICTB M3yYaeMBIX BEIIECTB, peajH3allMyd y4eOHOTO
npoekTa M (GopMysInMpoBaTh BBIBOABI IO pe3ysibTaTaM IPOBEICHHBIX HCCIEAOBAHUN IyTeM
COIVIACOBAHUSA MO3ULUI B X07e 00CYKIAEHNS U1 0OMEHA MHEHUSIMH.

OgyageHne yHHBepPCAJIbHBIMHU peryasasTuBHbIMH geiicTBuaMu(MP.05) — (OK04),

CaMOCTOSITEJIBHO IUIAHUPOBATh M OCYLIECTBIISATH CBOIO II03HABATEIIBHYIO [JEATEIBHOCTD,
onpeneisisi ee Ledd M 3aJauyd, KOHTPOJUPOBaTh U HO Mepe HEOOXOIMMOCTH KOPPEKTUPOBAThH
npeJlaraeéMblii  aIrOPUTM JICHCTBUNA TpPHU BBIMOJIHEHUM YYEOHBIX M MCCIIEIOBATENbCKUX 33734,
BbIOMpaTh Haunbosee >PPEKTUBHBIN CMOCOO0 MX PelIeHHs C YYETOM IOJIY4YEeHHs HOBBIX 3HAHUN O
BELIECTBaX U XUMUYECKUX PEAKLUAX;

OCYIIECTBIISATH CAMOKOHTPOJIb CBOEH AESITEILHOCTH HAa OCHOBE CAMOAHAJIN3a U CAMOOLIEHKH.

IIpeameTHBIE pe3yIbTaThl OCBOCHHSI 0a30BOr0 Kypca « XUMHUA»:

1) Opranuveckass XuMus

[1P1) cdhopmupoBaHHOCTH NPEACTABICHUNH O XHUMHUYECKOH COCTAaBJISIONICH eCTECTBEHHO-
HaY4YHOH KapTUHBI MUPA, POJIM XUMHH B TIO3HAHUM SIBJICHUI MPUPO/BI, B GOPMUPOBAHUU MBILIICHUS
U KyJIbTYpbl JIMYHOCTH, €€ (YHKIHMOHAJIHHOH TPAMOTHOCTH, HEOOXOAMMOW Uil peleHHS
NPaKTUYECKUX 3a/ad M OSKOJIOTWYECKH OOOCHOBAaHHOTO OTHOIIEHUS K CBOEMY 3/I0pOBBIO H
MIPUPOJIHON Cpele;

[1P2) BnageHne cuCTEMOM XUMUUYECKUX 3HAHUHM, KOTOpasi BKIIIOYAET:

OCHOBOIIOJIATalONINe MOHATHA (XMMHUYECKHM 3JIEMEHT, aTOM, IEKTPOHHas 000JI0YKa aToMa,
MOJIEKYJIa, BaJICHTHOCTb, 3JIEKTPOOTPHULIATEIILHOCTh, XUMHUYECKas CBA3b, CTPYKTypHas Qopmyina
(pa3BepHyTas M COKpalleHHas), MOJb, MOJIIpHAs Macca, MOJSIPHBIH OOBEM, YIJIEpOIHBIA CKEJeT,
(GyHKUMOHAJbHAS TIpyMNNa, pajukal, H30MEpHUs, H30MEpbl, TOMOJOTMYECKHH psiji, TOMOJOIH,
YTJIEBOAOPOABI, KHUCIOPOA M a30TCOAEpXKAIUE COEIMHEHUS, MOHOMEp, MOJIUMEp, CTPYKTypHOE
3BEHO, BEICOKOMOJIEKYJISIPHBIE COEIMHEHU);

TEOpUU W 3aKOHbI (TeopUs CTpOeHHs opraHudeckux BemecTB A.M. byrtiepoBa, 3akoH
COXpaHEHHUsI MaCChl BEILIECTB);



3aKOHOMEPHOCTH, CAMBOJIMUYECKUH S3bIK XUMUU;

MHUPOBO33PEHUYECKUE 3HAHUS, JIEKALIME B OCHOBE NMOHUMAaHMsI MPUYMHHOCTH M CHUCTEMHOCTH
XUMHUYECKHX SIBJICHUM, (DaKTOIOrMUECKHE CBEIEHUS O CBOICTBAaX, COCTaBe, MOJIYYEHUH U O€30IIaCHOM
UCIOJIb30BAaHUU Ba)KHEUIIMX OPraHUYECKUX BELIECTB B OBITY M NPAKTHUUECKOH JEATEIbHOCTH
YEJI0BEKa;

I1P3) chopmupoBaHHOCTh YMEHHI BBISBIISATH XapaKTePHbIC MPU3HAKK TIOHITHH, YCTaHABINBATh
UX B3aUMOCBSI3b, HCIOJB30BaTh COOTBETCTBYIOIINE MOHSATUS MPHU OMUCAHUHM COCTaBa, CTPOCHHS U
MpEeBpaIIeHUI OPraHUYeCKUX COCTMHEHU;

[1P4) chopMUpPOBAaHHOCTh YMEHUH HCIOJIB30BaTh XUMUYECKYI0 CHUMBOJHKY JJISI COCTABICHHUS
MOJIEKYJISIPHBIX U CTPYKTYPHBIX (pa3BepHYTOH, COKpAIICHHON) (OpMyN OpraHMYeCKUX BEIIECTB U
YpaBHEHUH XHWMHUYECKUX DPEAKIMM, M3rOTaBIMBaTh MOJAEIU MOJEKYJ OpPraHM4YeCKUX BEIIECTB MJIs
WUTIOCTPALMM UX XUMUYECKOTO U IPOCTPAHCTBEHHOTO CTPOCHUS;

I[IP5)  cdopMHpOBaHHOCT,  YMEHHH  yCTAaHAaBIWBATh  IPUHAUICKHOCTh  H3YYCHHBIX
OpPraHMYECKUX BEIECTB IO UX COCTaBY U CTPOCHUIO K OMpPENEICHHOMY KIIACCy/TPYIINe COeTUHEHHM
(YrneBomopobl, KUCIOPOJ U a30TCOAEpKAIIUE COCTUHEHUS, BHICOKOMOJIEKYIAPHbIE COCTUHEHUS),
naBaTh UM HaszBaHus 1o cuctematudeckod HomeHknarype (IUPAC), a Takke mNpHBOIUTH
TPUBUAJILHBIE HA3BaHUSl OT/ACJIbHBIX OpPraHUYECKUX BEIIECTB (STUJIEH, NPOIMUJIEH, AaleTUJICH,
STHJICHTJIUKOJb, TIHIEPUH, GeHon, Gpopmanbaerus, aneraibAeri, MypaBblHAsS KUCIOTA, YKCYyCHAS
KHCJIOTa, OJIEMHOBAasi KUCJIOTa, CTEApUHOBAs KHCIIOTA, TJIIOKO3a, (pPyKTO3a, Kpaxmal, LEeJUII0J03a,
TJIUIAH);

[TP6) chopMuUpOBaHHOCTH YMEHHUS OMPEICHATh BHIABl XUMHUYECKOW CBS3HM B OPraHUYECKHUX
COCTMHECHUSX (OMHAPHBIE U KPATHBIC);

[1P7) chopMupOBaHHOCTh YMEHUS MPUMEHSTH IMOJIOKEHHUS TEOPHH CTPOCHHS OPTaHMYECKUX
BemiectB A.M. bytiepoBa s OObSCHEHHs 3aBHCHUMOCTH CBOMCTB BEIIECTB OT MX COCTaBa M
CTPOEHMUS; 3aKOH COXPAaHEHHUSI MaCChl BEIIECTB;

I1P8) cdopMHpPOBaHHOCTH YMEHHMH XapaKTepHU30BaTh COCTaB, CTPOCHUE, (U3MUECKue u
XUMUYECKHE CBOMCTBAa TUIHUYHBIX MPEICTABUTENICH PA3JIMYHBIX KJIACCOB OPraHMYECKUX BEILECTB
(MeTaH, dTaH, 3THJICH, PONWICH, alleTWIeH, Oyramuen-1,3, metunOyraaueH-1,3, 6eH307, METaHOM,
9TAaHOJI, STWJICHTIUKOIb, TJIWIEPUH, (PEHOJ, ameTalbleruj, MypaBbHHAas W YKCyCHas KHCIOTHI,
[II0KO03a, Kpaxmall, IeJUTI0JI03a, aMUHOYKCYCHas KHUCII0Ta), WIUTIOCTPUPOBATh T€HETUYECKYIO CBSA3b
MEXIy HHUMHU YpaBHEHHMSIMH COOTBETCTBYIOIIMX XHUMHUYECKHX peakUuid ¢ HCIOIb30BaHUEM
CTPYKTYPHBIX (hOpMyT;

I1P9) cdopmMupoBaHHOCTh YMEHHS XapaKTepU30BaTh HCTOUYHUKHU YTIIEBOAOPOTHOTO CBIPHS
(He(Th, MPUPOTHBIN Ta3, YToOjb), CIOCOOB UX NEPEPaOOTKU U MPAKTHYECKOE TPUMEHEHHUE TPOTYKTOB
nepepadoTKH;

I1P10) chopMHUpPOBAaHHOCTH YMEHHUN HPOBOAMTH BBHIYMCIEHHUS MO XUMHYECKUM YPaBHEHHSIM
(Maccel, 00beMa, KOJIMYECTBA MCXOAHOTO BEIIECTBA WIIM MPOJYKTA PEAKIMH 10 W3BECTHBIM Macce,
00BEMY, KOJIMYECTBY OJHOTO U3 UCXOHBIX BEIIECTB WIN MPOAYKTOB PEAKIIH);

[IP11) cdhopmMupoBaHHOCTH YMEHHH BJIaJETh CHUCTEMON 3HAHHMH 00 OCHOBHBIX METO/aX
HAYYHOTO TO3HAHUS, HCIONb3yeMbIX B XMUMHH IMPH HM3YyYEHUH BEIIECTB M XUMUYECKUX SBICHUI
(HaOnrofieHue, U3MepeHne, SKCIIEPUMEHT, MOACIUPOBAHNE), UCTIONb30BAaTh CUCTEMHBIE XUMUYECKHUE
3HAHUS JUIsl IPUHATHUSL PEUICHUN B KOHKPETHBIX KU3HEHHBIX CUTYaIUsX, CBA3AHHBIX C BEIIECTBAMU U
UX MPUMEHEHHEM;

[1P12) copMupoBaHHOCTH YMEHHIA COOMIONATH TPABUIIA TTOJIB30BAHNS XUMHUYECKON TIOCYIOH 1
mabopaTOpHBIM 00OPYJIOBaHHEM, a TAKXKE MpaBHiia OOpAIllEHUs] C BEIIECTBAMH B COOTBETCTBUU C
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UHCTPYKLHUSMU 110 BBIIIOTHEHUIO JTa00PATOPHBIX XUMUYECKUX OTBITOB;

IT1P13) chopMUpPOBAaHHOCTh YMEHHUI IIAHUPOBATH U BBIMOJHATH XUMHYECKHH SKCIEPUMEHT
(mpeBpallleHusi OpPraHWYeCKUX BEIIECTB NPHU HarpeBaHUM, IOJYyUYEHUE STWIEHA M HU3YYEHHUE €ro
CBOICTB, KaueCTBEHHBIE PEAKI[MM OPraHUYECKHX BEIIECTB, ACHATYpalus OEJIKOB IpPHU HarpeBaHUH,
[IBETHBIC PEAKIIMU OCJIKOB) B COOTBETCTBUU C MPaBUJIAMU TEXHUKH 0€30MAaCHOCTH MPU OOpaIICHUH C
BEIIECTBAMM M J1a0OpaTOpHbIM OOOPYZOBAaHUEM, MPEACTABIATh PE3YJIbTAThl XUMHUYECKOTO
JKCIEepUMeEHTa B (hopMe 3allUCH YPaBHEHUH COOTBETCTBYIOIUX peakluil U (OpMyIUpPOBaTh BHIBOJIBI
Ha OCHOBE 3TUX PE3YJIbTATOB;

[1P14) chopMHpOBaHHOCT YMEHUN KPUTHUYECKU aHATU3UPOBATh XUMHUYECKYIO WH(OpPMAIHIO,
NOJy4YaeMyIo U3 pa3HbIX HCTOYHHUKOB (CpeacTBa MaccoBor MH(popmMaruu, IHTepHET U Ipyrux);

ITP15) chopmMupoBaHHOCTH yMEHHI COOJIOJATh TpaBUIa HKOJOTHYECKH IIeNIeco00pa3HOro
MOBEJICHUS B OBITY U TPYJOBOH AESITEILHOCTH B LEJSIX COXPAHEHHUS CBOETO 370POBbs U OKPY KaroLIei
IIPUPOJHOM Cpelbl, OCO3HABAaTh ONACHOCTb BO3ACHCTBHS Ha JXUBBIE OPraHM3MBI OIPEACICHHBIX
OpraHWYEeCKHX BEIIeCTB, MOHUMAas cMmbich mokasarens [IJIK (mpemenbHO — momycTuMoi
KOHIIEHTpPALUM), TOSACHATh Ha MpHUMEpax CIOCOObl YMEHBIIEHHs U NMPEIOTBPAILIEHUS UX BPEIHOTO
BO3/ICICTBUS HA OPraHU3M YEJIOBEKA;

2) OOuiast 1 HeOpraHMYECKask XUMHUS

I1P16) chopMUPOBAHHOCTh NPEACTABICHUNH O XWMHUYECKOM COCTaBIISIONICH €CTeCTBEHHO-
HAYYHOH KapTUHBI MUPA, POJIH XUMHH B TIO3HAHUH SIBJICHUI TPUPOBI, B (POPMHUPOBAHUU MBIIUICHHS
U KyJIbTYpbl JIMYHOCTH, €€ (YHKIMOHAJIHHOH TPAMOTHOCTH, HEOOXOAWMOW Ui pEIICHHS
NPaKTUYECKUX 3aJad M DSKOJIOTMYeCKM OOOCHOBAaHHOTO OTHOIIEHUS K CBOEMY 3/10pOBBIO H
MIPUPOIHON Cpelie;

[1P17) B1ameHne cUCTEeMON XUMUYECKUX 3HAHMI, KOTOpasi BKIIOYAECT:

OCHOBOIIOJIAraloNINe MOHATUSA (XMMUYECKMH 3JE€MEHT, aTOM, M30TOI, S-, p-, d-3JIeKTpOHHBIE
opburanu aTOMOB, VIOH, MOJIEKYJIa, MOJIb, MOJIIPHBIN 00BeM, BaJICHTHOCTD,
AJIEKTPOOTPHULIATEIILHOCTh, CTENEHb OKHUCIICHUS, XHUMUYecKas CBs3b (KOBAJIEHTHAs, WOHHad,
MeTaJlJIn4ecKasi, BOJOPO/IHAsA), KPUCTAUIMUECKAsl pelleTKa, TUIbl XMMHUYECKHUX DPEaKIHi, pacTBop,
AIIEKTPOJIUTHI, HEAJIEKTPOJUTHI, AJIEKTPOJUTHYECKAsT IHUCCOLMALNS, OKUCIUTEIb, BOCCTAHOBUTEID,
CKOPOCTh XUMUYECKOH peakui, XUMHUYECKOE PABHOBECHE);

TEOPUH M 3aKOHBI (TEOPHUS AICKTPOJUTHUYECKON JMCCOLMAINM, Tepruoauueckuii 3akoH J[.U.
MenpeneeBa, 3aKOH COXpaHEHHUS MACCHI BEILECTB, 3aKOH COXPAaHEHUS U NPEBPAILECHUS YHEPIUH IIPU
XMMHUYECKHX peaKIusiX), 3aKOHOMEPHOCTH, CHMBOJIMYECKMH S3bIK XHMHH, MHUPOBO33PEHUYECKHE
3HAHM, JIEKAIIME B OCHOBE IOHUMAaHUS INPUYMHHOCTHM U CHCTEMHOCTH XMMHMUYECKHX SIBICHUH,
(akTOJIOrMUECKUE CBEACHUS O CBOMCTBaxX, COCTaBe, MOJYYEHHUH U OE€30IMaCHOM HCIIOJIb30BAaHUH
BOXHEUIINX HEOPTaHUYECKUX BEIIECTB B OBITY M MPAKTHYECKON ACATEIHHOCTH YEJIOBEKa;

[IP18) chopMHUpPOBAaHHOCTP YMEHHUH BBISBIATH  XapaKTEpHbIE TNPU3HAKK  TOHATHUH,
YCTaHABIMBAaTh WX B3aMMOCBS3b, HCIOJIb30BaTh COOTBETCTBYIOIIME TIOHATUS IPU ONHUCAHUU
HEOPraHMYECKUX BEIECTB U UX IPEBPALICHUIN;

ITP19) copMupoBaHHOCTH YMEHHUH HCTOIB30BaTh XUMHUECKYI0 CUMBOJIMKY JIJISi COCTaBICHUS
(GopMyI1 BEeLIECTB U ypaBHEHUH XMMUYECKUX peaklui, cuctemarnyeckyto HoMeHkiarypy (IUPAC) u
TPUBHAJIbHbIE Ha3BaHMUs OTACIbHBIX HEOPraHMYECKUX BELIECTB (yrapHbIM ra3, yIJIeKUCIbIA ras,
aMMHUaK, raieHas U3BeCThb, HETalleHas U3BECTb, IUThEBAS COJA, IUPUT U JPYTHE);

I1P20) chopMUpPOBAaHHOCTH YMEHHH ONpEAETATh BaJCHTHOCTh M CTENEHb OKUCICHUS
XUMHYECKHX 3JIEMEHTOB B COEMHEHUSAX PAa3JINYHOIO COCTaBa, BUJl XUMHUUYECKOM CBsI3U (KOBaJIEHTHA,
WOHHAas, METaJuUIMYecKas, BOJOPOJHAs) B COCAUHEHMSX, THUIN KPUCTAIJIMYECKOW PpEeHIeTKH



KOHKPETHOI'O BEIECTBA (aTOMHAas, MOJEKYJApHas, MOHHAs, METaJJIMYecKas), XapakTep Cpelbl B
BOJ/IHBIX PacTBOpax HEOPraHUUECKUX COEIUHEHMI;

[1P21) cdopMHUpPOBaHHOCTH, YMEHHUI YCTaHABIUBATh TNPUHAUICKHOCTh HEOPTAaHHMYECKUX
BEIIECTB IO MX COCTAaBy K ONpEICICHHOMY KJIACCYy/TpyNIle COeIWHEHHH (IIPOCTHIE BEIIeCTBa -
METAJUIbl U HEMETAJJIbl, OKCUbI, OCHOBaHMSI, KUCIIOTHI, aM()OTEPHBIE TUAPOKCUIBI, COJIN);

[1P22) cdopMHpOBaHHOCT, yMEHUN pacKphIBaTh CMBICH Tepuoandeckoro 3akona J[.M.
MeHnieneeBa U AEMOHCTPUPOBATE €r0 CUCTEMATU3UPYIOLIYI0, OOBSICHUTENbHYIO H IPOTHOCTHYECKYIO
byHKIUY;

I1P23) chopMUpPOBAaHHOCTH YMEHHH XapaKTEepHU30BaTh DSJICKTPOHHOE CTPOEHHE AaTOMOB
XUMHUYECKHUX 3JIeMeHTOB 1 - 4 nepuonos [lepuoauueckoil cucteMbl XUMHUUYECKUX 3ieMeHTOB J[.U.
MeHnneneeBa, HCIONB3YS MOHATHA "S-, P-, d-3JeKTpoHHBIE opOHTanH", "dHEpPreTHUECKue ypoBHH',
OOBSACHATh 3aKOHOMEPHOCTH H3MEHEHUS CBOWCTB XMMMUYECKHUX 3JEMEHTOB M HMX COECIUHEHHH IO
nepuonaM u rpynnam [leproanueckoi cuctembl Xumudeckux 3smemeHToB .M. Menneneena;

[1P24) copMHUpPOBAaHHOCT, YMEHHH XapaKTepu30BaTh (OMUCHIBATH) OOIME XHUMHYECKHE
CBOICTBA HEOPraHMYECKHUX BELIECTB paA3JIUYHBIX KJIACCOB, IOATBEPKIATh CYIIECTBOBAHHUE
TEHETHUYECKOM CBSA3M MEXIYy HEOPraHMYECKMMHU BEUIECTBAMM C IIOMOIIbIO  ypaBHEHUM
COOTBETCTBYIOIIUX XUMUYECKUX PEAKIUI;

I1P25) chopMupoBaHHOCTH YMEHHS KJIACCH(PHUIMPOBATH XUMHUECKUE PEAKIIUH 10 Pa3THYHBIM
npr3HaKaM (YHCITYy W COCTaBy pEarupylomiux BEIIECTB, TEIUIOBOMY 3P QMEKTY peakiiu, W3MEHEHHIO
CTETICHEH OKMCIIEHUS 3JIEMEHTOB, OOPaTUMOCTH PEAKIIMH, YIACTHIO KaTalu3aTopa);

[1P26) copMHUpPOBAaHHOCTL YMEHHH COCTaBIATH YpAaBHEHUS pPEaKIMA pPa3IUYHBIX THIIOB,
IIOJIHBIE M COKPAILLCHHbIE YPABHEHUS peaklUil MOHHOIO 0OOME€Ha, yUYMThIBasl yCIOBHS, IPU KOTOPBIX
9TH peakLUy UAYT 10 KOHIIA;

[1P27) cpopmMupoBaHHOCTh YMEHHU MPOBOJAUTH PEAKIIMU, MOATBEPKIAIOIINE KadyeCTBEHHBIN
COCTaB  pa3iIMYHbIX HEOPraHWYECKUMX BEIECTB, pACIO3HABAaTh ONBITHBIM IIyTEM HOHBI,
IPUCYTCTBYIOIME B BOJHBIX PACTBOpPaX HEOPIraHUYECKUX BEILECTB;

I1P28) c(OpMHPOBAHHOCTH YMEHHU pacKpbIBaTh CYILIHOCTb OKHUCIIUTEIBHO-
BOCCTAHOBUTEJIbHBIX PEAKIMI MOCPEACTBOM COCTABJIECHMSI 3JIEKTPOHHOTO OalaHca ATUX PEaKIHii;

I1P29) copMupOBaHHOCTH YMEHHUH OOBSCHATH 3aBUCHMOCTh CKOPOCTH XMMHUYECKOW PEaKIINU
OT pa3IM4YHbIX (DAKTOPOB; XapakTep CMEIEHHs XUMHYECKOTO PAaBHOBECHUS B 3aBHCHMOCTU OT
BHemHero Bo3aeicTBus (mpuniun Jle [larense);

ITP30) cpopMHpPOBaHHOCTh YMEHHUI XapaKTepU30BaTh XMUMMYECKHE IMPOLECCHI, JIeXkKallue B
OCHOBE NPOMBIIIJICHHOTO MOJYYEHHUs CEPHOM KHUCJIOTHI, aMMHakKa, a Takke c()OpMUPOBAHHOCTb
npecTaBieHuit 00 OOIIMX HAayYHBIX MNPHHLIUNAX M 3KOJOTMYECKHX MpodiieMax XHMHYECKOTO
IIPOU3BO/ICTBA;

ITP31) chopMUPOBAHHOCTH YMEHHWH MPOBOIUTH BBIYUCIICHUS C WCIIOIH30BAHUEM ITOHSITHS
""MaccoBasi 10151 BEIlleCTBa B pacTBope", 0ObEMHBIX OTHOIIEHUN ra30B MPU XUMHUYECKHUX PEAKIUIX,
Macchl BEIIECTBAa WJIM 00beMa Ia30B M0 M3BECTHOMY KOJMYECTBY BEILECTBA, Macce WIH 00beMy
OJTHOTO U3 Y4YacTBYIOIIMX B pEaKIMM BELIECTB, TEIUIOBOro 3((eKkra peakluyd Ha OCHOBE 3aKOHOB
COXPAaHEHHs MACChl BELLIECTB, IPEBPAILEHUS U COXPAHEHUS SHEPTHH;

[1P32) chopMupoBaHHOCTh YMEHUN COOMIOATH MpaBUiia MOIH30BAHUS XUMUUYECKOM MOCYI0H 1
1a00paTOpHBIM 000pYAOBaHHEM, a TAKKE MpaBUia OOpallleHHs C BELIECTBAMU B COOTBETCTBUU C
MHCTPYKLHUSMU 110 BBIIIOTHEHUIO J1a00PATOPHBIX XUMUYECKUX OMBITOB;

[1P33) cpopMupoOBaHHOCTh YMEHHI TIUIAHUPOBATH W BBHITIOJHATh XUMUYECKHH SKCIEPUMEHT
(paznoxeHue MepokcHuaa BOJOPOAA B NMPUCYTCTBUU KaTalW3aTopa, ONpPEAENIEHUE Cpellbl pacTBOPOB
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BEIIECTB C MOMOIIBIO YHHUBEPCAILHOTO MHAWKATOpA, BIMSHHUE PA3JIUYHBIX (PAaKTOPOB HA CKOPOCTh
XUMHUYECKON peaklny, peakiui HOHHOro 0OMeHa, KadyeCTBEHHbBIE peakIuy Ha CyIb(ar-, KapOoHaT- U
XJIOpUJI-aHUOHBI, HA KATHOH aMMOHHUS, PELLIEHUE SKCIIEPUMEHTANIbHBIX 3a/1a4 110 TeMaM "Meramibsl" u
"HemeTanssl") B COOTBETCTBUHU € IPABHJIAMU TEXHUKH 0€30M1aCHOCTHU IpU 00palleHNH ¢ BEIIeCTBAMU
U J1a00paToOpHBIM 000pyI0BaHUEM, IIPEACTABIIATh PE3YJIbTAThl XUMHUUECKOT0 SKCIIEPUMEHTa B (opMe
3allUCH YPAaBHEHUH COOTBETCTBYIOIIMX peakuud U (HOpMyJIupoBaTh BBIBOABI Ha OCHOBE 3THX
pe3yJIbTATOB;

I1P34) chopMHpOBaHHOCTh YMEHUN KPUTHUYECKU aHATU3UPOBATh XUMHUYECKYIO0 MH(OpMAIHUIO,
I0JIy4aeMyI0 U3 pa3HbIX HCTOYHUKOB (CpPEICTBAa MaCCOBOM KOMMYHUKauuu, IHTepHET U 1pyrux);

I1P35) chopMupoBaHHOCTH yYMEHHH COOMIOJATh MpaBUiIa HKOJOTHYECKU IIe1eco00pa3HOro
MOBEJICHUS B OBITY U TPYJOBOH AESITEILHOCTHU B LIEJISIX COXPAHEHHUS CBOETO 370POBbsI U OKPY KoL
IPUPOJIHOM Cpellbl, OCO3HABAaTh OMNACHOCTb BO3AECMCTBHSI HAa YKUBbIE OPraHU3Mbl OIPEAEICHHBIX
BEIIECTB, MOHMMas cMblca mnokazatens IIJIK, moscHAT Ha mpuMepax crnocoObl YMEHBIIEHUS U
NPEJOTBPALIECHNUS UX BPETHOTO BO3ACHCTBUS Ha OPraHU3M YEJI0BEKa;

U1 00YYaroIMXCsl ¢ OTPAaHUUYEHHBIMU BO3MOKHOCTSIMH 3/10POBbsI: YMEHUE MTPUMEHATh 3HAHUS
00 OCHOBHBIX JIOCTYIHBIX METO/AX MO3HAHU BELIECTB U XUMUUECKUX SBICHUM;

JUISL CJICTIBIX M CIa0OBHUIAIIMX OOYYaIOUIMXCS: YMEHHE HCIOJIb30BATh PEIbe(PHO-TOUCHHYIO
cucremy obo3Hauenuii JI. bpaiins nis 3anucu xumuueckux Gopmyi.

OO0mue KOMIEeTSHITNH, GOpMUpPYEMBbIC Y 00YJAIOIINXCS B MPOILECCE OCBOCHUS TUCITUTUTHHBI
«XUAMU:

OK 01 BeoiOupare cmocoObl pemeHus 3aaad  NpOoPecCHOHATBHON  AEATEIbHOCTH
IPUMEHUTEIBHO K Pa3IMYHbIM KOHTEKCTaM

OK 02 MHcnonb3oBaTh COBpEMEHHBIE CpEICTBA IIOMCKA, aHaliM3a W HMHTEPHpPETaluu
uHpoOpMalnnu, U HMHGPOPMAIMOHHBIE TEXHOJOIMU Ui BBINOJHEHUS 3ajad NpodeccHOHaNbHOU
JeSITeIbHOCTH

OK 04. Db dexTnBHO B3aUMOACHCTBOBATH U pabOTaTh B KOJUIEKTUBE U KOMaH/Ie

OK 07. CoxeiicTBOBaTh COXpAaHEHUIO OKPYXKAIOIMIEH CPebl, PECYypcoCcOepexeHnI0, MPUMEHSTh
3HaHUS 00 M3MEHEHHUM KJIMMaTa, MPUHLUIIBI OEpexIIMBOro MPOU3BOACTBA, 3((HEKTUBHO JIEHCTBOBATH
B UpE3BBIYAIHBIX CUTYyallUsX.

B memsax moaroroBku oOywaromuxcst K Oynymieil mpodeccHOHanbHOW NesITeTbHOCTH IpH
U3yYeHUH Y4YeOHOM IMCUUIUIMHBI «XUMHsD» 3aKiagblBaeTcsi ocHoBa i ¢opmupoBanus [IK B
pamkax peanuzauuu  OIIOII-II no cneumansHocTH 15.02.18 TexHuueckass sKCIulyatauus u
o0ciykuBaHue poOOTU3NPOBAHHOTO IPOU3BOACTBA (IO OTPACTSAM).

Koapi IIK HaumenoBanue IIK (B coorBeTcTBHU ¢ ®T'OC CIIO)
I1K.4.3 Onpenenars CTENEeHb NPUTOHOCTH TEXHOJIOTUYECKOI0 MPOoIlecca, ONUPAsCh Ha
OIICHKY KaueCTBa M0 COBOKYITHOCTH Pa3JIMYHBIX CBOMCTB
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2. CTPYKTYPA Y COJAEP)KAHUE OBIIEOBPA3OBATEJIBHOM JUCIIUILIVHBI

O01.12 «<XUMMUS»

2.1. O0beM JUCHUIINHBI U BUbI y4eOHOH padoThI

Buj yueGHoii padoThl

O0beM B yacax

O0bem o0pa3oBaTeIbHOI NPOrpaMMbl JUCHUTLINHBI 72
B T.Y.

OcHOBHOe coep:kaHue 64
BT. U..

TeopeTuieckoe o0ydueHue 34
MPaKTUYECKUE 3aHATUS 20
nabopaTopHbIE 3aHATHS 10
IIpodeccnonanbHO-OpHEHTHPOBAHHOE COEePKAHME (COMEPKAHUE 6
MPHUKJIATHOTO0 MOIYJIAA)

BT. Y..

TEOPETHUECKOE 00yUueHne 2
MPAKTUYECKUE 3aAHATUSA 4
IIpome:kyTouHasi atTecTanus (1uddepeHITUpOBaHHBIN 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
MOJIY.Th @roc coo ®rocC cno
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
XAMUU " JIP7

[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: HPlO-HP13

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 12
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.
IIpakTH4eckue 3aHATHSA 4
Pacuerbl 1o ypaBHEHHMSIM XUMHUYECKHUX PEAKIMM C HUCHOJIb30BAHUEM MACCHI, 4
o0BemMa (HOpMabHBIC YCIOBHS) Ta30B, KOJMYECTBA BEIIECTBA
Tema 2.2. OcHoBHOe coepkaHue JIPLJIP2 JIP3 JIP4 | OK 01 OK 02
IIpuposHbIE HICTOYHUKHT TeopeTnueckoe o0yueHue JIPS JIP6 OK 04 OK 07
YIJIEBOAOPOIOB > JIP7
[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
Jlaboparopnas pabota “ [loimyueHue 3TuICHa U U3y4YEHHUE €TO CBOMCTB”
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
P
[IpenenbHble OHOATOMHBIE CHUPTHL. BOAOpPOIHBIE CBSI3M MEXKIY MOJEKYJIaMHu MP1 I\J}IP72 MP3
CIUPTOB. [lelicTBME METaHOJIA U 3TAHOJIA HA OPraHU3M YEJIOBEKa.
. MP4 MP5
MuoroatomMuble cnupThl. JlelicTBME Ha oOpraHu3Mm 4YenoBeka. lIpumeHeHue 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
OnHOOCHOBHBIE JIP7

®enon. Anpaerunsl. Gopmanpaerus, aneTaabIerui. CTpoeHHue, (Gpu3uveckue u
npeesibHbIe KapOOHOBBIE N MP1 MP2 MP3

XUMHUYecKHe cBoiicTBa. TokcuuHOCTh eHona. [Ipumenenue genomna.
KHUCJIOTHI. CIIOKHBIC MP4 MP5
SbupsL. VrneBomst Crnoxxubie 2Gupbl Kak MPOU3BOAHBIE KapOOHOBBIX KUCIOT. ['MAPONIN3 CIOKHBIX 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
Pazgea 4. A3oTcoaep:xalniue OpraHuveckue coeIHHeHUs! 4
Tema 4.1. OcHoBHOe coaep:kaHue 4 JIP1JIP2 JIP3 JIP4 | OK 01 OK 02
AMMHOKHCIIOTBI KaK TeopeTHueckoe oGyuenue 2 JIPS JIP7 OK 04
aM(poTepHBIEC OpTraHNICCKIE MP1 MP2 MP3
COeMHEHIs AMUHOKHUCIOTHI Kak aM(OTepHbIE OpraHndecKue coequHeHus. [lentuapl. MP4 MP5
BHICOKOMOIEKYIAPHBIE benku kak nOpUpOAHBIE BBICOKOMOJEKYJSIpHbIE coeanHeHus. llepBuunas, ) [PL.IIP10
COCTMHCHIS BTOpUYHAS W TPETUYHAsl CTPyKTypa OenkoB. (OCHOBHBIC MOHSTHS XHUMUU P14

BBICOKOMOJIEKYJIIPHBIX COEAMHEHUI: MOHOMEp, MOJIUMEpP, CTPYKTYPHOE 3BEHO,
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CTCIICHb IOJIMMCpU3AllUU, CPCAHAA MOJICKYJIIpHAA Macca. OCHOBHBIE MCTOJbI
CHHTC3a BBICOKOMOJICKYJIAPHBIX COGIII/IHCHHﬁ - MMOoJIMMEPpHU3al i n
IIOJIMKOHACHCAIIMA.

KonTtpoubsnas padora 1

CBoiicTBa OpraHMYECKUX BEIIECTB

OO0mas n HeopraHu4ecKasi XUuMust

30

Paznen 5.

Teopernyeckue 0CHOBbI XMMUH

22

Tema 5.1.
TeopeTnyeckre OCHOBBI
XUMHUHU

OcHoBHOe coaepkaHue

Teoperuueckoe o0yueHue

XuMUUECKUH 31eMeHT. AToM. SIapo aToMa, W30TONbl. DJIEKTPOHHAs 000JO0YKa.
DHepreTuveckue ypoBHH, MOAYPOBHU. ATOMHBIC OpOHTANH, S-, p-, d- DIEMEHTHI.
OCOOEHHOCTH paclpesieieHus] MEKTPOHOB MO0 OPOUTAISAM B aTOMax 3JIEMEHTOB
MIEPBBIX YETHIPEX MEPUOJIOB. DIEKTPOHHAS KOH(DUTYpALIUS aTOMOB.

Ilepnonnueckuit 3axoH u Ilepuonnueckas cucreMa XuMHYECKUX daeMeHToB [1.1.
MenpeneeBa. CBsi3b nepuoAMYECKOro 3akoHa U Ilepumonnyeckoil cucTembl
xuMuueckux 3neMeHToB J[.MI. MeHneneeBa ¢ COBpEMEHHOW TEOPUEH CTPOCHUS
aTOMOB. 3aKOHOMEPHOCTH W3MEHEHHS CBOMCTB XWUMHUYECKUX OJJIEMEHTOB U
o0pa3yeMbIX MMM IPOCTBIX M CIIOKHBIX BEIIECTB IO TpylnaM M IEepUOJaM.
3HaueHUE NEPUOIUYECKOTO 3aKOHA B Pa3BUTHH HAYKH.

Crpoenue BemecTBa. XHMHUYECKass CBSi3b. BHIBI XUMHUYECKOW  CBS3HM
(xoBaJIeHTHAsl HETIOJSIpHAS M TOJIApHAs, MOHHAs, METalaudeckas). MexaHu3Mbl
oOpa3oBaHMsI KOBaJCHTHONH XUMHYECKOW CBsi3W (OOMEHHBII U JOHOPHO-
akuentopHseiif). Bomopoanasi cBsi3b. BalleHTHOCTh. DJIEKTPOOTPULIATETHLHOCTD.
Crenenb okucieHus. IOHbI: KATHOHBI U AHHUOHBI.

BemecTBa MOJEKYJISIPHOIO M HEMOJIEKYJISIPHOIO CTPOEHMSI. 3aKOH IOCTOSHCTBA
COCTaBa BEILECTBA. 3aBUCUMOCTh CBOMCTBA BELIECTB OT THMA KPUCTAJUIMYECKOMN
PECIICTKU. ITousatue o AUCHICPCHBIX CHUCTCMaX. Uctnansie n KOJIJIOUAHBIC
pactBopel. MaccoBass jg0as  BemectBa B pacTBope. Kiaccuduxarus
HEOpraHWYeCKUX coenvHeHud. HomeHknaTypa HEOpPraHMYeCKHUX BEIIECTB.

JIP1JIP2 JIP3 JIP4
JIPS JIP7
MP1 MP2 MP3
MP4 MP5
[1P16-11P24

OK 01 OK 02
OK 04
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I'eneTnyeckas cBSI3b HEOPraHNYCCKUX BCHICCTB, MPHUHAMJICI)KANIUX K PAZIIHYHBIM

KJIacCaM.
Tema 5.2. OcHoBHOe coaep:kaHue 16 JIP1JIP2 JIP3 JIP4 | OK 01 OK 02
XUMHUYECKUE PEAKLUUS TeopeTnueckoe 00yuenue 4 JIPS JIP7 OK 04
> MP1 MP2 MP3

Xumuueckas — peakuusa.  Kimaccudukamuss — XMMHYECKHX — peakiuuil B MP4 MP5

HEOPraHUYeCKOW M OpraHUYeCcKOM XUMHH. 3aKOH COXPAHEHHUs MacChl BEIIECTB, [l [IP1L.IIP15

3aKOH COXpPAaHEHMsS W TMPEBPALCHUS DHEPTrUU MPU XUMHUYECKUX pPEaKLHUsX. [IP25.IIP35

CKOpoCTh peakunuu, €€ 3aBUCHMOCTh OT pPa3WYHbIX (akTopoB. OOpaTtumbie )

peakuuu. XHUMHUYECKoe paBHOBecHe. DakTopbl, BIUAKOLNIME HA COCTOSHUE

xuMuueckoro paBHoBecud. I[lpunumn Jle Ilarenbe. DnexkTponuTuyeckas

nuccouuanus. CunpHble U ciabble amekTposnnThl. Cpena BOIHBIX pPacTBOPOB

BEIIECTB: KUCIasl, HEeHTpaabHas, menoyHas. Peakiuu noHHOro oOMeHa.

OKHCIIUTENBEHO-BOCCTAHOBUTEIIBHBIEC PEAKIINH. 2

IMpakTnyeckune 3aHATHS 6

[TpakTrueckas padota: PacdyeTsl o ypaBHEHHUSIM XHMHYECKHX PEAKIUd, B TOM

qyclie TEPMOXMMHUYECKHE pacueThl, pacueTbl C HCIOIb30BAaHUEM TOHATHUS 4

""MaccoBas 0Jig BemecTna'.

[IpakTnueckass pabora: "BausHue pa3auuHbX (AKTOPOB Ha CKOPOCTh )

XUMUYECKOM peakuuun".

JlabopaTopHble 3aHATHUSA 4

Jlaboparopnas pabota: Pa3noxeHue nepokcuia BOAOpoAa B MIPUCYTCTBUU

KaTajan3aTopa, OnpeeleHHe Cpeibl PACTBOPOB BEIIECTB C IOMOIIIBIO 4

YHHBEPCATHLHOTO WHANKATOPA, PEAKIIMM HOHHOTO OOMEHa.
KonTtposbHasi pabora 2 |TeopeTnueckne OCHOBbI XUMUU. XUMHUYECKHUE PEAKIIHH. 2
Pazgea 6. Heoprannueckasi xumust 8
Tema 6.1. OcHoBHOe coaep:kaHue 2 JIP1JIP2 JIP3 JIP4 | OK 01 OK 02
Hemerammet Teopernueckoe o0y4eHune 2 JIPS JIP6 OK 04 OK 07
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[Tonoxenue HemerauioB B Ileproauyeckor CUCTEME XHMHUYECKHX DJIEMEHTOB JIP7

J.1. MenneneeBa M OCOOCHHOCTH CTpOEHHS aTOMOB. Du3nyecKkue CBOHCTBA MP1 MP2 MP3

HEMETaJJIOB. AJUIOTPOIUSI HEMETAJUIOB (Ha MpUMepe KUCIIOpoJa, cepsl, hochopa MP4 MP5

U yriaeposaa). XuMU4eCKHe CBOMCTBA BaKHEUIIINX HEMETAJIIOB (Taj0reHOB, CEpHl, 2 [1P16-11P24

azora, ¢Gocdopa, yriaepoma W KpEeMHHs) M WX COCIUHEHHUH (OKCHIOB, [1P301IP34-11P35

KHCIIOPOJICO/IEPKAIIMX ~ KHUCIIOT, BOAOPOIHBIX coenuHeHuil). Ilpumenenue

BAKHEUIIINX HEMETAJIOB U UX COCUHEHUM.
Tema 6.2. OcHOBHOe coiep:kaHue 6 JIP1JIP2 JIP3 JIP4 | OK 01 OK 02
Mertaibl TeopeTnueckoe odyueHue JIPS JIP6 OK 04 OK 07

= JIP7

[Tonoxxenue metamnoB B [lepuoandeckoi cucreme Xumudeckux snementon [1.M. MP1 MP2 MP3

MenpeneeBa. (OcoOEHHOCTH CTPOCHMSI JJIEKTPOHHBIX O0OJIOUEK aTOMOB MP4 MPS

MetamoB. OOmme ¢Qusnueckue cBoiicTBa MeTawioB. CIiaBbl METaJUIOB. [IP16-1IP24

DAEKTPOXUMHUECKUN Psi/i HANIPSDKEHUH METaIIOB. §

P P P TATpA . . |2 | mP301IP34-1IP3S

XUMHUYECKHUE CBOWMCTBA BAXKHEWIMX METAJUIOB (HATpUM, Kalauil, KaJbLUMH,

MarHui, aTlOMUHUN, IUHK, XPOM, KEJI€30, MEJIb) U UX COCTUHEHUHN.

OOme crnocoObl TOMy4YeHUsT MeTauloB. lIpuMeHeHne MeTauioB B OBITY U

TEXHUKE.

IIpakTHYeckune 3aHATUS 4

Pacuersl Macchl BemiecTBa WM 00beMa Ta30B IO HM3BECTHOMY KOJHUYECTBY

BEIIIECTBA, MAacce€ WM 00BEMY OJHOTO W3 yYaCTBYIOIIMX B PEaKIUHU BEIIECTB, 4

pacyeTsl Macchl (0O0beMa, KOJIMYECTBa BEIIECTBA) MPOIYKTOB PEAKIIUH, €CIU

OJIHO U3 BEILIECTB UMEET MPUMECH.
IIpodeccuonaibHO-OpHMEHTHUPOBAHHOE COJlep:KaHUe (COoepKaAHNe MPUKJIATHOTO MOTLYJIs1) 6
Paznen 7. XuMmusi B ObITY M IPOU3BOACTBEHHOM 1eATEILHOCTH YeJI0BeKa 6 JIP1JIP2 JIP3 JIP4 | OK 01 OK 02
Xumus B ObITY U OcHoBHOE coxepxaHue 6 JIPS JIP6 OK 04 OK 07

= JIP7 [1K.4.3.
HPOU3BOACTBCHHON Teopernyeckoe o0yueHune 2 | MP2 MP3
AeATENbHOCTH YenoBeKa [ - - P MP1 MP2 MP
OBEHIINE JTOCTHKEHUS XUMHUYECKONM HAYKHM M XUMUYECKOW TEXHOJOTuu. Poib ) MP4 MP5

XUMUU B OOECIEUEHHWH HKOJOTHYECKOM, HSHEPreTHUEeCKOM U  MHUIICBOM
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0e301acHOCTH, pa3BUTHHM MeauuuHbl. [IpaBuia moucka M aHamM3a XUMHYECKOU
uHpOpMAlMM M3 PA3IUYHBIX HMCTOYHUKOB (Hay4yHas W Yy4yeOHO-Hay4yHas
JIUTEpaTypa, CpeicTBa MaccoBOi MH(popmaruu, cetb HTepHeT)

ITP30 ITP34 I1P35

IIpakTHYeckue 3aHATHSA 4
[Torck n aHanu3 KEMCOB O MPUMEHEHUH XMMHUYECKHUX BELIECTB M TEXHOJOTHM C
ydeToM Oynyimieil mpoecCHOHATbHONW AEATEeIHbHOCTH IO TeMaM: BaKHEHIne
CTPOUTENBHBIE MAaTE€pPUAJIbl, KOHCTPYKIIMOHHBIE MaTEpUalbl, KPacKH, CTEKJIO,
KEpaMuKa, MaTepuaiabl I OJJIEKTPOHUKH, HAHOMATEPHANIbl, TEKCTHUJIbHBIE 4
BOJIOKHA, WCTOYHUKU DHEPrHM, OpraHMYeCKHe W MUHEpalbHble YAOOpEHHs,
JIEKapCTBEHHbIE BEIIECTBA, OBITOBAS] XUMHUSI.

3amura: [IpeacraBnenue pe3ynbTaToB pelIeHus KeHcoB B (hopMe MUHHU-TOKIAIA

C IIpe3eHTaluen

IIpoMe:xxyTouHasi aTTecTanus Mo AUCHUILIMHE (Tu(depeHunpoBaHHbIN )
3a4er)

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

24



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
CUTYaIUIX

P1,P2,P3,P4, P6,P7

TectupoBanue

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

[IK 4.3. Onpenensite
CTETIeHb MPUTOTHOCTH
TEXHOJIOTHYECKOTO
npoiiecca, ONMpasich Ha

P7

3amuTa Kefica (¢ yueTom
Oymymiei mpodeccuoHaTbHOU
NESATETLHOCTH)
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OIICHKY KayecTBa IO
COBOKYHHOCTI/I pa3quH1>1x
CBOMCTB.

29



	1. ОБЩАЯ ХАРАКТЕРИСТИКА РАБОЧЕЙ ПРОГРАММЫ ОБЩЕОБРАЗОВАТЕЛЬНОЙ ДИСЦИПЛИНЫ ОД.12 «ХИМИЯ»
	2. СТРУКТУРА И СОДЕРЖАНИЕ ОБЩЕОБРАЗОВАТЕЛЬНОЙ ДИСЦИПЛИНЫ ОД.12 «ХИМИЯ»
	3. УСЛОВИЯ РЕАЛИЗАЦИИ ПРОГРАММЫ ОБЩЕОБРАЗОВАТЕЛЬНОЙ ДИСЦИПЛИНЫ
	4. КОНТРОЛЬ И ОЦЕНКА РЕЗУЛЬТАТОВ ОСВОЕНИЯ ОБЩЕОБРАЗОВАТЕЛЬНОЙ

