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1. MACHOPT ITPOTPAMMBI YUYEBHOM JUCIIUTLIVHBI

1.1. O6aacTh NpUMEHEHHUs POrPAMMBI
[Iporpamma y4eOHOW AMCIUIUIMHBI SIBISETCS YacThi0O OCHOBHOW MpPO(ecCHOHAIBHOU
obpa3zoBatenbHOi mporpammbl B cooTBeTcTBHE ¢ @I'OC mo cmemmansHocTn CITO 40.02.04
Opucnpyneniusi.
[Iporpamma y4eOHO TUCIUIUITMHBI MOKET OBITh HCIIOJIB30BAHA:
— B JIONOJHUTEJIBHOM IpodeccuoHalbHOM 00pa3oBaHUU (B Iporpammax IHOBBIIICHUS
KBaJTM(UKAIIMN U TIEPETIOATOTOBKH )

1.2. Mecto Yy4yeO0HOIi AMCUMIUIMHBI B CTPYKTYpe OCHOBHOWH mpodeccHOHATLHOM
o0pa3oBaTe/ibHOI NPOrPaMMBbI:

VYuyebHass  gucHUIUIMHA  «XAMHUS»  SBIAETCS  0a30BOM  JOUCHUIUIMHON  IMKJIA
«O01e006pazoBaTebHas MOATOTOBKAY, MPOrPAMMbI TTOATOTOBKU CHEIIHATMCTOB CPEHETO 3BEHA
B cootBeTcTBUU ¢ PT'OC CIIO no cneunansHoctu 40.02.04 FOpucnpyneHus.

1.3.1lesu 1 3a1a4M IUCHUILUIUHBI — TPEOOBAHUS K Pe3yJbTATAM OCBOECHMS THCIHMILIMHBI:

Hens mucuurummabsl  «Xumus»: GOPMHUPOBAHME Y CTYACHTOB TMPEACTABJICHUS O
XUMUYECKON COCTaBISIIONMICH €CTECTBEHHO-HAYYHOW KApTHHBI MHUpa KaK OCHOBBI TMPUHSITHS
perieHui B JKM3HEHHBIX M TPOU3BOACTBEHHBIX CHUTYallUsSX, OTBETCTBEHHOTO TIOBEJCHHS B
MIPUPOJIHOM Cpelie.

3agayy JUCIUAIUINHEL:

1) chopmupoBaTh MOHUMAHUE 3aKOHOMEPHOCTEH MPOTEKAHUS XUMHUUYECKHUX MPOIIECCOB U
SIBICHUM B OKpYXKalollel cpene, ILEeJIOCTHOM HAydHOW KapTUHBI MHUpPa, B3aUMOCBSI3H U
B3aMMO3aBUCUMOCTH €CTECTBEHHBIX HAYK;

2) pa3BUTh YMEHHS COCTaBJISITH (OPMYJIBI HEOPTaHWYECKUX M OPTraHUYECKUX BEIIECTB,
YpaBHEHUS XUMHUYECKHUX PEaKIUi, OOBICHATH WX CMBICI, WHTEPHPETUPOBATH PE3YJIbTATHI
XUMHUYECKUX IKCIIEPUMEHTOB,

3) chopMHupOBaTh HABBIKK MPOBEACHHUS MPOCTEHIINX XUMUYECKUX IKCIIEPUMEHTAIBHBIX
WCCIeOBaHUN € COONIOZCHWEM TIpaBWJ OE30MacHOTO OOpaIleHUs C BEHICCTBAMU H
J1a00paTOPHBIM 000PYIOBAHUEM;

4) pa3BUTh YMEHHS HUCIIOJIH30BaTh HH(POPMAIINI0O XUMHYECKOTO XapaKTepa U3 Pa3IMUYHbIX
HCTOYHUKOB;

5) cdopmupoBaTh yMEHHUS IPOTHO3MPOBATH IIOCIEICTBHS CBOCH JIEATEILHOCTH H
XUMHUYECKUX TIPUPOTHBIX, OBITOBBIX U MTPOU3BOJACTBEHHBIX MPOIIECCOB;

6) copMupoBaTH NOHUMAHUE 3HAYUMOCTH JOCTHIKECHUN XUMHUYECKON HAYKH H
TEXHOJIOTUH JIJIs Pa3BUTHS COLIMAILHON U TIPOU3BOJICTBEHHOM cep.
Oco6o¢ 3HaUYeHKE TUCIHUILIMHA UMeeT ITpu hopmupoBanuu U pazsutun OK:



Koa n
HAHMEHOBaHHE
(popmupyembIx
KOMIIeTeH Ui

H.]IaHI/IpyeMLIe pe3yJbTaThbl 0OCBOCHUA TUCIHHUIIJIMHBI

I[I/ICIII/IHJII/IHapHBIe

OK 01. Berbupatp
CTIOCOOBI pelICHUS
3amad
npodeccCuoHaIbHOM
JEATSITLHOCTH
MPUMEHUTEIBHO K
pa3IUYHBIM
KOHTEKCTaM

Oo0ume
JInyHOCTHBIE pPe3yabTaThl [0JKHBI OTPaXKaTh B
YacTu:
TPYAOBOr0 BOCIIUTAHMA:
— TOTOBHOCTH K TPydy, OCO3HAaHHE  I[EHHOCTH
MacTepCTBa, TPYI0JIIO0UE;
— TOTOBHOCTH K aKTHBHOU JCATCIIBHOCTU

TEXHOJOTHYECKOW M COLUMAIBHOW HAaNpaBJICHHOCTH,
COCOOHOCTh ~ MHHIIMMPOBATh,  IUIAHUPOBATH |
CaMOCTOSITEILHO BBITIOJIHATH TaKYyIO AESATEIbHOCTD;

— WHTEpeC K pazIuyHbiM cdepam TpodeccnoHambHON

NeSITEIbHOCTH.
MeTtanpeaMeTHbIe pPe3yJbTaThl 10/KHbI OTPAKATh:
OBJageHue YHUBEPCAJIbHBIMHA Y4eOHbIMHU

NMO3HABATEJIbHBIMU A€ CTBUAMM:

a) 0a30BbIe JIOrHYecKHe IeiicCTBUA.

—  CaMOCTOSITENIBHO (JOPMYIUPOBATh M aKTyaIU3UPOBATh
pooJIeMy, pacCMaTpUBaTh €€ BCECTOPOHHE;

— YCTaHaBJIMBATh  CYIICCTBCHHBIA  MPU3HAK WM
OCHOBaHHUSl JUIs CpaBHEHHS, KiIacCUPUKAIMK |
000011IeHN;

—  OmIpenensiTh eTu JIeATEeTLHOCTH,
rapamMeTpbl U KPUTEPUHU UX JTIOCTHIKCHUS;

— BBISABIIATh 3aKOHOMEPHOCTH M IPOTHBOpPEYHUS B
paccMaTpUBaeMBbIX SIBJICHUSX;

— BHOCHUTHb KOPPEKTUBHI B JAESITEIHHOCTb, OIIEHUBATH
COOTBETCTBUE PE3YIHTATOB IIENISIM, OLIEHUBATh PUCKU
MOCJIE/ICTBUM JEATEITBHOCTH.

0) 0azoBbIe HCCIeN0BaATEIbCKUE eCTBHS:

— BIAJETh HaBBIKAMH Y4eOHO-HCCIEIOBATENbCKOW U

3aJaBaThb

JAucuumiimHapHbie pe3yJbTaThl 10/IKHbBI OTPAKATH:

I[IP6 01. chopMHPOBAHHOCTh MPEJACTABICHUN: O XUMHUYECKOU
COCTaBJISIFOIIEN E€CTECTBEHHOHAYYHOW KapTUHBI MHpaA, POJIHU
XUMUW B TIO3HAHUU SBIEHUW TPHUPOABI, B (DOpMUPOBaAHUHN
MBIIIUICHUSI W KYJAbTYPBl JIMYHOCTH, €€ (YHKIHOHAIBHOMN
TPAaMOTHOCTH, HEOOXOMUMOM Il pelIeHUs MPAKTHUYECKUX
3a/1a4 ¥ DKOJIOTUYECKH O0OOCHOBAHHOTO OTHOIIEHHS K CBOEMY
370POBBIO U MPUPOIHOM CPEAE;

IIP6 02. BrageHue CHUCTEMON XMMHUYECKUX 3HAHWH, KOTOpas
BKJIFOYAET:  OCHOBOIIOJIATAIONINE  TOHATHS  (XUMHUYECKUM
JJIEMEHT, aToOM, DJJIEKTPOHHas 00o0J0Yka aroma, s-, p-, O-
AJIEKTPOHHBIE OPOUTATN aTOMOB, HOH, MOJIEKYJIa, BAJICHTHOCTb,
3JIEKTPOOTPULIATEIIBHOCTh, CTENEHb OKHUCJIEHUS, XUMHUYECKas
CBsI3b, MOJIb, MOJIIpHAsI Macca, MOJIIPHBIN 00beM, yriaepoIHbII
ckeneT, (YHKIMOHAJbHAS TpyMma, pajaukaig, HW30MeEpHs,
M30MEPBI, TOMOJIOTUYECKHIN PsZl, TOMOJIOTH, YIIE€BOJOPObI,
KHCIIOPOJI- M a30TCOJCpIKaIie COCIUHEHUs, OHOJOTHYECKH
aKTHBHBIC BelIeCTBa (YTJIEBOJbI, JKUPBI, OCJIKH), MOHOMED,
MOJIUMEpP,  CTPYKTYPHOE  3BEHO,  BBICOKOMOJEKYJISIPHBIE
COCJIMHEHMS, KPUCTAJUIMYECKAs pelIeTKa, TUIbI XUMHUYECKUX
peakuii (OKHCIUTEIHHO-BOCCTAHOBUTEIIBHEIC, JK30-H
SHJOTEPMHYCCKHE, pEaKIMd HWOHHOro oOMEHa), pacTBOp,
3JICKTPOJIUTHI, HE3JIEKTPOJIUTHI, AIEKTPOTUTHYECKAS
JMCCOLMAIUs,  OKHCIUTENb, BOCCTAHOBUTENb, CKOPOCTh
XUMHUYECKON PEaKIyd, XUMHYECKOE PaBHOBECHE), TECOPUU H
3aKOHBI (TEOpUS XHMHUYECKOTO CTPOEHHUS OpraHuYecKhX
BeniectB  A.M. bByriepoBa, Teopusi JIEKTPOJIUTUYECKOU
Jyccouuranuy, nepuoanueckui 3akol J1.1. MenneneeBa, 3akoH
COXPaHEHHUS MacChl), 3aKOHOMEPHOCTH, CUMBOJUYECKHUH SI3bIK




Koa n
HAHMEHOBaHHE
(popmupyembIx
KOMIIeTeH Ui

H.]IaHI/IpyeMLIe pe3yJbTaThbl 0OCBOCHUA TUCIHHUIIJIMHBI

Oo0mue

I[I/ICIII/IHJII/IHapHBIe

HpOCKTHOI\/JI ACATCIIbHOCTH, HAaBbBIKAMU Pa3pCUHICHUA
mpooem;

BBISIBJIATH MPUYUHHO-CJICACTBCHHBLIC CBsA3U u
AKTyaJIMU3NUpOBAaTh 3ajady, BBIABUI'aTb THUIIOTEC3Y €€
pelICHMA, HAXOJUTb ApPryMCHTBI IJIA NOKAa3aTCIIbCTBA
CBOMX YTBEP)KJEHHW, 3aJaBaTb IapamMeTpsl U
KpPUTEPUU PELICHNUS,

AHAJIM3UPOBATH IMOJIYYCHHBIC B XOAC PCUICHUA 3a1a4n
PE3YIbTATHI, KPUTHYCCKHU OILICHUBAThH nux
JOCTOBEPHOCTh, TPOTHO3UPOBATh H3MEHEHHE B HOBBIX
YCIIOBUSIX;

YMETh MNEPCHOCHUTHL 3HAHHA B IIO3HABATCIBHYIO H
MPaKTHYECKYIO 00JIACTH JKU3HEICSTEIIbHOCTH.

XUMUH, (AaKTOIOTUYECKHE CBEICHHUS O CBOWCTBAaX, COCTaBe,
NOJy4eHUH ¢ 0e30MacHOM  HCIOJIb30BAaHUHM  BaXHEWUIIHX
HEOPraHMYECKUX M OPraHWYECKUX BELIECTB B OBITY U
IIPaKTUYECKON IEATEIbHOCTH YEJI0BEKA;

ITP6 03. copmMupoOBaHHOCTH YMEHUI BBISBIATH XapaKTepHbIE
NPU3HAKK M B3aMMOCBS3b WM3YYEHHBIX IOHATHH, IPUMEHATH
COOTBETCTBYIOIIIME IIOHATHS IIPU OIMCAaHUU CTPOEHUSA U
CBOWCTB HEOPraHMYECKMX M OpPraHWYECKUX BEIIECTB U UX
IIPEBPAICHUH; BBISBIISITH B3aHMOCBSI3b XUMHMUYECKUX 3HAHUM C
MOHATUSAMH U IPEICTABICHUSMU JIPYTUX €CTECTBEHHOHAYUYHBIX
IIPEMETOB;

NP6 04. chopMuUpPOBAaHHOCTP YMEHHMM  HCIOJB30BaTh
HAaMEHOBAHUSl XUMUYECKUX COCIUHEHUH MEXAYHapOIHOIO
COI03a TEOPETUYECKON M MPUKIATHOW XMUMHHU U TPUBHUAIBHBIE
Ha3BaHMsSI BAKHEHIINMX BEUIECTB (3THJIEH, alleTUJICH, TJIMIEPUH,
deHon, Gpopmanbreru, ykcycHasl KHUCJIOTa, TJIUIWH, yrapHbII
ra3, yrJIGKMCIIbIM ra3, aMMHUaK, TalleHas W3BECTb, HeralieHas
U3BECTh, NMHUTHEBAS COJlAa U JIPYTHX), COCTaBIATH (POPMYIbI
HEOPraHWYeCKUX W OpPraHUYEeCKUX BELIECTB, YpPaBHEHUS
XUMHUYECKUX PEeaKUul, OOBSCHATh MX CMBICH; MOITBEPKIAThH
XapaKTepHbIE XUMUYECKUE CBOMCTBA BEILIECTB
COOTBETCTBYIOIIIMMH HKCIIEPUMEHTAMHU U 3AMKCIMH YPaBHEHUMN
XUMUYECKUX PEAKIUH;

P66 05. chopmMupoBaHHOCTH YMEHHIl  yCTaHaBIUBATH
MPUHAJIEKHOCTh W3Y4YEHHBIX HEOPTraHUYECKHUX u
OpraHUYeCKHUX BEIIECTB K OIPEIEICHHBIM KilaccaM U IpyIIaM
COCAVHECHUM, XapaKTepHU30BaTb HUX COCTAB M BaKHEHIINE
CBOWCTBA;  ONpENENATbh  BUABl  XUMUYECKUX  CBs3EH
(KOBaJICHTHAsl, MOHHAs, MeTaJUTM4ecKasi, BOAOPOJHAs), THIIbI




Koa n
HAHMEHOBaHHE
(popmupyembIx
KOMIIeTeH Ui

H.]IaHI/IpyeMLIe pe3yJbTaThbl 0OCBOCHUA TUCIHHUIIJIMHBI

Oo0mue

I[I/ICIII/IHJII/IHapHBIe

KPUCTAJUIMUECKUX  PEIIETOK KIaccu(uImupoBaTh
XMUMHYECKUE PEAKIINY;

ITP6 07. chopMuUpPOBAaHHOCTh YMEHUMN MPOBOJUTH PacueThl IO
XUMHUYECKUM (QopMysaM U YpaBHEHHUSM XUMUYECKHX peakuuit
C HMCMOJIb30BaHUEM (U3NYECKUX BEIUYMH, XapaKTEPU3YIOIINX
BEIIECTBA C KOJIMYECTBEHHOM CTOPOHBI: Macchl, oObema
(HopMmaJlbHBIE ~ YCJIOBHUSI) Ta30B, KOJIMYECTBA  BEIECTBA;
UCIIOJIb30BAaTh CUCTEMHBbIE XMUMUYECKUE 3HAHMS Uil MPUHATHUS
pelIeHni B KOHKPETHBIX )KM3HEHHBIX CUTYalLlUsAX, CBSI3aHHBIX C

BCIICCTBAMU U UX ITPUMCHCHHUCM.

BEIIECTB;

OK 02. Mcnosib30BaTh
COBPEMEHHEIE
CpeICTBa MOUCKa,
aHaiu3a u
MHTEpPIpETAINH
nHpopManuu u
nH(pOpMaLMOHHbBIE
TEXHOJIOTUH IS
BBITIOJIHEHUS 3a71a4
npodeccruoHaIbHON
NesITeNIbHOCTH

JInuyHOCTHBIE Ppe3yabTaThl [JO0JKHBI OTPAaXKaTh B

YacTH:

HEeHHOCTH HAYYHOT' 0 MO3HAHMS:

—  ¢(hOopMHUPOBAHHOCTH MHUPOBO33pEHUS,
COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
pa3BUTHS HayKh ©  OOIIECTBEHHOH TPaKTHKH,
OCHOBAHHOTO Ha JIaJore KYJBTYD,

CHOCOOCTBYIOLIETO OCO3HAHUIO CBOEr0 MeCcTa B
MOJIUKYJITYPHOM MUDE;

— COBEpIICHCTBOBAHUE S3bIKOBOW U  UYHUTATEJIbCKOU
KYJIbTYpPbl KaK CpEICTBAa B3aUMOJCHUCTBUA MEKIY
JIOJIbMU U TIO3HAHUS MUDA.

MeTtanpeaMeTHbIe Pe3yabTAThI I0JKHBI OTPAKATD:

OBaanenue YHUBEPCAJIbHBIMHA Y4eOHBbIMHU

NMO3HABATEJILHBIMH el CTBUSIMU:

B) pa0ora ¢ nHpopManmeii:

— BIAJAeTh HaBBIKAMH [OJIy4eHUS UHPOpMAIUU U3
HUCTOYHUKOB  pa3HbIX THUIIOB,  CaMOCTOSITEIILHO
OCYILIECTBIATh IOMUCK, AHAINW3, CHUCTEMAaTU3alUI0 U

JAucuumiinHapHsbie (IpeIMeTHbIe) pe3yJbTaTbhl U I0JIKHBI
0TpakKaTh:

IIP6 06. BianeHrEe OCHOBHBIMU METOJaMU HAYYHOT'O MO3HAHUS
BEUIECTB M XMMHMUYECKUX sBJIEHUN (HaONIOAEeHUE, U3MEPEHUE,
JKCIIEPUMEHT, MOJIETTUPOBAHUE);

I1P6 07. chopMHUpPOBAHHOCTH YMEHUW MPOBOJIUTH PACUETHI IO
XUMHYECKUM (QopMyJaM U YpaBHEHUSIM XUMUYECKHX peakuuit
C HUCMOJb30BaHUEM (U3NYECKUX BEIUYMH, XapaKTEPU3YIOIINX
BEUIECTBA C KOJMYECTBEHHOM CTOPOHBI: Macchl, 00bema
(HOpMallbHBIE ~ YCJIOBHUSI) Ta30B, KOJIMYECTBA  BEIIECTBA;
UCII0JIb30BATh CUCTEMHBIE XUMUYECKUE 3HAHUS JUISl IPUHATHS
pelIeHU B KOHKPETHBIX )KM3HEHHBIX CUTYaIUsX, CBSI3aHHBIX C
BEILIECTBAMU U UX IPUMEHEHUEM,;

IIP6 08. cdopMUPOBAHHOCTH YMEHHH IJIAHUPOBATH U
BBINIONHATh ~ XUMHUYECKHI  SKCIIEpUMEHT  (MpeBpalleHus
OPraHWYEeCKHUX BEIECTB MPU HAarpeBaHUU, MOJIYYCHHE ITHIICHA

U U3Y4YEHHE €ro CBOWCTB, KAaueCTBEHHBIE pEaKUUu Ha
QIBJETUABI, KpaxMal, YKCYCHYIO KHCJIOTY; JeHaTypaius
OeIKOB TNpU HarpeBaHUM, LBETHBIC pEaKIUHU OEJKOB;




Koa n
HAHMEHOBaHHE
(popmupyembIx
KOMIIeTeH Ui

H.]IaHI/IpyeMLIe pe3yJbTaThbl 0OCBOCHUA TUCIHHUIIJIMHBI

Oo0mue

I[I/ICIII/IHJII/IHapHBIe

UHTEpIpeTalo MHPOPMALlUU pPa3IMYHBIX BUIOB U
(dhopM TIpeICTaBICHNS;

— CO3/aBaTh TEKCThl B Pa3IMUHBIX (popMarax ¢ yueToMm
Ha3HaueHUs: MHQPOpMAlMU M 1EeJIEBOM ayJUTOPHH,
BbIOMpasi ONTUMAaJbHYIO (pOpMYy MpEICTaBICHUS H
BU3yaIH3ali;

— OILIGHUBATh JIOCTOBEPHOCTb,
nHpopmaluyd, €e COOTBETCTBUE
MOPaJIbHO-3TUYECKUM HOPMaM;

JIETUTUMHOCTDB
IMpaBOBbBIM n

NPOBOJUTHh PEaKIUH HOHHOTO OOMEHa, ONpPEeNeNsATh Cpeay
BOJIHBIX pAacTBOPOB, KadeCTBEHHBIC pEAKIUH Ha Cyibdar-,
KapOOHAT- W XJIOPHUA-aHHOHBI, HA KaTHOH aMMOHUS; peIIaTh
SKCIIEpUMEHTANIbHBIE 3a7auun 1o TemaMm "Mertamisl" u
"Hemetamnbl") B COOTBETCTBMM C TNPaBWJIAMH TEXHUKH
0e30MacHOCTH  TpU  OOpalleHuH  C  BEHIECTBAMHU U
1abopaTOpPHBIM  O0OpPYAOBaHUEM; MPEIACTABIATh PE3yIbTaThI
XHUMHYECKOTO JKCIIEpUMEHTa B (OopMe 3ammcu ypaBHEHHU
COOTBETCTBYIOIIUX peakuuii M (opMyTupoBaTh BHIBOJBI Ha
OCHOBE JTHX Pe3yJIbTaTOB;

— BIAJACTh HABBIKAMH pPAaCMO3HABAHUS W  3aIIUTHI
uadopmammy,  wHOpManmonHoii  6esomacnocty | PO 09.  chopMHPOBAHHOCTE  yMEHHMS — aHAIM3MPOBATH
THYHOCTH. XUMUYECKYI0  HWH(MOpPMAIMI0, TMOJIYy4aeMyl0 U3  Pa3HbBIX
HMCTOYHHUKOB (CpelCTB MaccoBOM mHpopmaruu, ceth MaTEpHET
U IPYTHE).
OK 04. ODpdextrBHO | JINUHOCTHBIE Pe3yabTAThl [JOJKHBI OTpaxaTh B | JlucuunianHapHblie (MpeaMeTHbIE) Pe3yJbTaThl H JAOJIKHBI
B3aMMOJICIICTBOBATh U | YACTH: 0TpakKaTh:
paboTaTh B TPaKIAHCKOT0 BOCIIMTAHUSA: IIP6 08. cdopMUPOBAHHOCTH YMEHHIl IUIAHUPOBATh H
KOJUIEKTHUBE U — TOTOBHOCTH BECTH COBMECTHYIO JEATENLHOCTh B | BBIIOJHATH  XMMHYECKMH  OKCIIEPUMEHT  (IpeBpalieHUs
KOMaH[Ie MHTEpecax rpakJaHCKOTO OOIIeCTBa; OPraHWYEeCKHUX BEILECTB P HAarpeBaHUU, MOJYYCHHE ITHIICHA

— YyMEHHE  B3aUMOJCHCTBOBAaTH C  COIMAIBHBIMHU
WHCTUTYTaMH B COOTBETCTBUU C HMX (DYHKUUAMU U
Ha3HA4YCHHEM.

MeTtanpeaMeTHbIe Pe3yJabTAThl I0JKHBI OTPAKATD:

OBjajieHHe YHMBEPCAJbHBIMH KOMMYHHKATHBHBIMH

JefCTBUSIMH:

0) coBMecTHas 1eSITeJIbHOCTD.

— TIOHUMAaTh u HCITOJIb30BaTh IPEUMYIIEeCTBA
KOMaHJHOW U WHUBUIyaTbHOU PabOTHI;

— TMpPUHUMATh IIeId  COBMECTHOW  JESITeIhbHOCTH,

U U3Yy4YCHHE €ro CBOWCTB, KAauyeCTBEHHbIE pEaKIuu Ha
aNbJIeTUIbl, KpaxMmal, YKCYCHYIO KHUCIOTY; JAeHaTypauus
OEKOB TMpU HArpeBaHWHU, IBETHbIE pEaKUUU OENKOB;

IPOBOJUTHh PpEeaKUH HOHHOIO OOMEHa, ONpEeNeNsTh Cpeay
BOJHBIX pacTBOPOB, KadeCTBEHHbIE pEaKUUU Ha Cyiabdar-,
KapOOHAT- U XJOPHUA-aHUOHBI, HA KaTHMOH aMMOHUS; pellaTh
JKCIEPUMEHTAJIbHBIE 3a7auun 1o Temam "Meramnel" n
"Hemertannsl") B COOTBETCTBMM C NPAaBWIAMU TEXHHUKHU
0e30macHOCTM  Hpu  OOpalleHMH C  BEIIeCTBaMH U
7a00paTOPHBIM  000PYAOBAaHUEM; TMPEJCTABIATh PE3YJIbTaThl




Koa n

H.]IaHI/IpyeMLIe pe3yJbTaThbl 0OCBOCHUA TUCIHHUIIJIMHBI

HAHMMEHOBaHUe
(popmupyembIx Oo0ume JucuunJIMHAPHbIE
KOMIIeTeHIM i
OpPTraHW30BBIBATh U KOOPAWHUPOBATH JEHCTBUS IO €€ | XHMUYECKOTO JKCIEPUMEHTa B (GopMe 3aluch ypaBHEHUI
JTOCTH)KCHHIO: COCTAaBJISITh J1aH NEHCTBUH, | COOTBETCTBYIONIUX PEAKIUi M (OPMYIUPOBATH BHIBOJBI Ha
pacmpeiensaTb poJii C Yy4eTOM MHEHHH YYaCTHHKOB | OCHOBE 3THUX PE3yJIbTaTOB.
00CYX/1aTh pe3ybTaThl COBMECTHOU PaOOTHI.
OBjaieHHe  YHMBEPCAJbHBIMH  PeryJsiTUBHbIMH
AeCTBUAMMU:
I) NPpUHATHE ce0s U APYTUX JIIOAe:
— TPUHUMATh MOTHUBBI U apTYMEHTHI IPYTUX JIOJEH MpU
aHaJIN3€ PE3YJIbTATOB JICATEIbHOCTH;
— TpU3HaBaTh CBOE MPABO M MPABO IPYruX JHOJEH Ha
OINOKU;
— pa3BHBaTh CIMOCOOHOCTh TOHMMAaTh MHUP C TO3HIIHH
JPYroro 4ejioBeKa.
OK 07. JInYHOCTHBIE Ppe3yJabTAaThl [JOJKHBI OTpaxkarh B | JlucuMmiinHapHble (IpeIMeTHbIE) Pe3yJbTAaThl U JOJIAKHBI
ConencTBoBaThH YacTu: 0TpPaXKaATh:
COXPAaHEHUIO IKO0JIOTMYE€CKOr0 BOCIIMTAHMSA: ITP6 01. chpopMUPOBAHHOCTh MPECTABICHUN: O XUMHUYECKOU
OKpYXKalOIIeh Cpeltbl, | — CHOPMHUPOBAHHOCTH  SKOJIOTUYECKOW  KYJABTYPBI, | COCTABIAIOIIEH €CTECTBEHHOHAYYHOM KapTUHBI MHUPa, POJIH
pecypcocOepexeHmIo, [IOHUMAaHWE BIUSAHUSA COLMAIBHO-3KOHOMMUYECKUX | XMMUU B TO3HAaHUM SBJICHUH NPUPOAbl, B (OPMHUPOBAHUU

MIPUMEHSTH 3HaHUs 00
W3MEHEHHUHU KIIMMaTa,
TIPUHIIUIIBI
OCpEKITUBOTO
MIPOU3BO/ICTBA,

3¢ HEeKTUBHO
JIENCTBOBAThH B
Ype3BhIYANHBIX
CUTYaIUSIX

IIpOLECCOB Ha COCTOSAHUC HpHpOI[HOﬁ n COHH&HBHOﬁ

Cp€anbl, OCO3HaHHUC r7100aJIbHOTO XapakrTepa
OKOJIOTHYCCKHX HpO6J'ICM;
IUIaHUPOBAHUE MU OCYILICCTBJICHHUC HeﬁCTBHﬁ B

OKpY)KAIOIIEH CcpeAe Ha OCHOBE 3HaHUA Lelel
YCTOMYMBOTO Pa3BUTHUS YEJIOBEYECTBA;

AKTUBHOC HEMIPUATHE ACUCTBUH, NPUHOCALIUX Bpex
OKpYyKarollen cpene;

yMeHue IIPOTHO3UPOBATH

JKOJIOTUYECKHE  IOCIIECICTBUS
JEUCTBUMN, TPEAOTBPAIATD UX.

HeO1aro IIPUATHBIC
MNpEAIIPUHUMACMBIX

MBIIIJICHUSI U KYJIbTYpbl JIMYHOCTH, €€ (PYHKIHMOHAJIbHOU
rPaMOTHOCTH, HEOOXOJUMOW JJsi pEIIeHUs MPaKTUYECKUX
3a/1a4 U IKOJIOTMYECKH OOOCHOBAHHOTO OTHOUICHUS K CBOEMY
3I0POBBIO U IPUPOJIHOI cpee;

IIP6 10. chopmupoBaHHOCTH YMEHHI COONIOAATH IMpaBUia
9KOJIOTHYECKH I1e1IecO00pa3HOro TMOBEACHUA B OBITY U
TPYAOBOM NEATENLHOCTH B IEJIIX COXPAHEHHUsSI CBOETO 3/10POBbS
U OKpYXarollell NpUpPOJHONW Cpebl; YUYUTHIBATH OMACHOCTH
BO3JICUCTBUSl HA KUBBIE OPraHU3Mbl ONPENEIECHHBIX BEIECTB,
MOHUMAas CMBICI TIOKa3zaTens MpeleiabHOM  JIOMyCTUMOM
KOHIICHTPALUU.




Koa n
HAHMEHOBaHHE
(popmupyembIx
KOMIIeTeH Ui

H.]IaHI/IpyeMLIe pe3yJbTaThbl 0OCBOCHUA TUCIHHUIIJIMHBI

Oo0mue

I[I/ICIII/IHJII/IHapHBIe

MeTanpeaMeTHblIe pe3yJbTaThl J0/KHbI OTPAKATh:
OBJagenue YHUBEPCAJIbHBIMHA yueOHBIMU
NMO3HABATEJIbHBIMU 1€HiCTBUAMM:

B) pa6ora ¢ ungopmanueii:

— WCMOJB30BaTh  CpeAcTBa  MHPOPMAIMOHHBIX U
KOMMYHUKAITMOHHBIX ~ TEXHOJOTHH B  pELICHUU
KOTHUTHBHBIX, KOMMYHHUKATUBHBIX u
OpraHU3aIMOHHBIX 3a1a4 c coOmroieHreM
TpeOOBaHUN SProHOMHUKH, TEXHUKHA O€30TacHOCTH,
TUTHUEHBI,  peCcypcocOepexeHus, MpPaBOBBIX H
ATUYECKUX HOPM, HOPM UH(OPMAITMOHHON
0€30MaCHOCTH.

10




B pesynbrate ocBoeHUs y4eOHON AUCHUILITMHBI O0YJaIOUIHIICS JOTDKEH YMeTh:

V-1. BbIBIATH XapaKTepHbIE IPU3HAKU U B3aUMOCBSI3b U3YUEHHBIX OHSITUH, IPUMEHSITh
COOTBETCTBYIOILIME IOHATHS IPU ONMCAHMM CTPOECHHUS U CBOWCTB HEOPraHMYECKUX W
OpraHMYECKUX BELIECTB U MX MPEBpAIECHUN; BBISABIATH B3aUMOCBS3b XMMMUYECKUX 3HAHUU C
MOHATUAMU U MIPEACTABICHUSIMH IPYTHX €CTECTBEHHOHAYYHBIX PEIMETOB

V-2. Vcnonb30BaTh HAMMEHOBAHUSI XMMHUYECKUX COEAMHEHUH MEXyHapOJHOTO COI03a
TEOPETUYECKON M MPUKIIAJHON XUMHUU U TPUBUAJIbHBIEC Ha3BaHUS BaKHEHIINX BEUIECTB (3TUJIEH,
alleTWICH, TiMuepuH, QeHos, QopMmanbaeruy, yKCycHas KHCIIOTa, TJIMLIWH, YrapHbBId Tas,
YIJIEKUCHIbIA Ta3, aMMHaK, ranieHas U3BeCTb, HErallleHas M3BECTb, NUThEBAs COJA U JAPYrHUX),
COCTaBJIATH (POPMYJIBI HEOPTaHWYECKUX M OPraHUYECKUX BEIIECTB, YPAaBHEHUS XUMHUYECKHUX
peakuuii, 0ObSICHATh UX CMBICI; MOATBEPKIaTh XapaKTEpPHbIE XMMUYECKHE CBOWCTBA BELLECTB
COOTBETCTBYIOIIMMHU SKCIIEPUMEHTAMHU U 3aIIUCSIMU YPAaBHEHUN XUMHUYECKUX peakUuit

V-3. VYcranaBnuBaTh NPUHAIIEKHOCTh M3YYEHHBIX HEOPraHMYECKHMX M OPraHUYEeCKHX
BEIIECTB K OINpEAETICHHBIM KjlaccaM M IpylnaMm COEIMHEHUH, XapakTepu3oBaThb MX COCTaB U
Ba)KHEHUILIME CBOMCTBA

V-4. Onpenenarb BUIbl XMMHUYECKHUX CBsI3€d (KOBaJIEHTHasl, MOHHAs, MeETaJJIM4ecKas,
BOJIOPOJIHAS), THUIIBl KPUCTAJNIMYECKUX PELIETOK BEIIECTB; KIACCU(PHUIMPOBATH XUMHUYECKUE
peaxkuuu

V-5, IlpoBoauTh pacyeTsl MO XUMHYECKUM (opMyliaM U YpaBHEHHSIM XUMHUYECKHX
peakuuii ¢ UCHOJb30BaHWEM (U3MYECKHX BEJIMYMH, XapaKTepU3YyIOLIUX BeUIeCTBa C
KOJIMYECTBEHHON CTOPOHBI: Macchl, OObemMa (HOPMAJIbHBIC YCJIOBHS) Ta30B, KOJIMYECTBA
BEIECTBA; HCIIOJIb30BaTh CUCTEMHbIE XUMHUYECKHE 3HAHUS JJs TPUHATUS pelIeHUd B
KOHKPETHBIX JKU3HEHHBIX CUTYaIUsAX, CBSI3aHHBIX C BEIIECTBAMHU U UX MPUMEHEHUEM

V-6. IlnaHupoBaTh U BBITOJHATE XUMUYECKHM IKCIEPUMEHT (KaueCTBEHHbIE peakluu Ha
KaTHOHbl M aHUOHBI, (PYHKIMOHAJIbHbIE TPYIIbl OPraHMYECKUX COEAWHEHUN JeHaTyparus
OenKOB IpU HAarpeBaHUM, I[BETHbIE pEaKIMHU OEJIKOB; MPOBOJUTH PEAKIUU HOHHOTO OOMEHa,
OTIPEIeNIATh CPEey BOJHBIX PAaCTBOPOB, pelIaTh IKCIEPUMEHTANbHbBIE 3314l Ha paclio3HaBaHUE
HEOPraHMYECKUX M OpPraHMYECKHX BEIIECTB) B COOTBETCTBUM C TMpaBUJIaMH TEXHUKU
0€301acHOCTH TIPH OOpaIIeHUH C BEIIECTBAMH M JJA0OPATOPHBIM 000PYA0BaHUEM; TTPEACTABIATH
pe3ynbTaThl XMMUYECKOTO 3KCIEpUMEHTa B (OpMe 3alucu YpaBHEHUH COOTBETCTBYIOIIMX
peakiuii ¥ GopMyIHUPOBATH BBIBOJII HA OCHOBE 3TUX PE3YJIbTaTOB

VY-7. Ananu3upoBaTh XUMUYECKYI0 MH(OPMALINIO, OJIY4aEMYI0 U3 Pa3HbIX HCTOUYHUKOB
(cpenctB MaccoBoi HH(pOpMaIuu, ceTh UTHTEpHET U Ipyrue)

V-8. CobmonaTh mpaBuiia 3KOJOTHYECKH 1eJIecoo0pa3HOro MOBEJACHHS B OBITY H
TPYIOBOM NEATEIHHOCTH B LEISIX COXPAHEHMsI CBOETO 30POBBS U OKPYKAIOIICH MPUPOTHOM
Cpelbl; YYUTHIBATh OMACHOCTH BO3JICHCTBUS Ha KHUBBIE OPraHU3MbI OMPECICHHBIX BEIECTB,
MTOHMMAs CMBICJI TTOKa3aTeJsl MpeAeTbHOM TOMYCTUMOM KOHLIEHTPaLUU

V-9. Brnaners OCHOBHBIMM METOJaMU HAY4YHOT'O IO3HAHUS BEIIECTB U XUMHUYECKHX
sBJICHUH (HaOII0ZeHNe, U3MEPEHNe, IKCIIEPUMEHT, MOJICTUPOBAHUE); BIAJIETh CUCTEMON 3HAHUN
0 MeTOoJaX HAay4YHOTO MO3HAHUs SIBICHUN MPHUPOMIbI, UCIOJIB3YEMbIX B €CTECTBEHHBIX HayKaX U
YMEHUSIMH TPUMEHSTh 3TH 3HAHUSA MPU SKCIEPUMEHTAIBHOM HCCJIEIOBAHUU BEIECTB U IS
OOBSACHEHUS! XUMHUYECKUX SIBJICHHUM, UMEIOIIUX MECTO B MPHUPOJIE MPAKTUUECKOU NEATEIbHOCTH
YeloBeKa U B TIOBCEIHEBHOM JKU3HH.

3HATh:

3-1. Bnagers cucTeMOl XMMHYECKHUX 3HAHMM, KOTOpas BKJIIOYAET: OCHOBOIIOJIAraroIIye
HOHSTUS (XMMHUYECKUIN DIIEMEHT, aTOM, JJIEKTPOHHAs 000J0YKa aToma, s-, P-, d-dJIeKTpOHHbBIC
opbuTanu aTromMoB, HOH, MOJIEKYJa, BaJEHTHOCTb, JJIEKTPOOTPHLATENLHOCTb, CTENEHb
OKHCIICHUsI, XUMUYECKasl CBSA3b, MOJIb, MOJISIPHAsl Macca, MOJIIPHBIN 00beM, YIIIEpOaAHBIN CKeTeT,
(GyHKIMOHATBHAS TPYINIa, paauKal, HW30MEepHs, U30Mepbl, TOMOJOIMUYECKHH psil, TOMOJOTH,
YTJIEBOAOPOIbI, KUCIOPO- U a30TCOIEpKAIUE COSTUHEHNS, ONOJIOTHYECKN aKTUBHbBIC BELIECTBA
(YyrneBoJipl, JKUpPBI, OENKH), MOHOMEp, MOJMMEpP, CTPYKTYPHOE 3BEHO, BBICOKOMOJIEKYJISPHBIE
COCIMHEHUS, KPUCTAIUIMYECKAs pelIeTKa, THUIbl XUMHYECKUX pPEaKUuil (OKUCIUTEIBHO-
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BOCCTAaHOBUTEJbHBIE, 3K30- M OSHIOTEPMHMUYECKHE, pEaKLUUU HOHHOro oOOMEHa), pacTBOp,
OJICKTPOJIUTHI, HEAJICKTPOJINTHI, SJICKTPOJIMTHYCCKAA Jucconuanui, OKHUCJIUTCIIb,
BOCCTaHOBUTEJb, CKOPOCTh XUMUYECKOW PEAKIINY, XUMUYECKOE PABHOBECHUE), TEOPUU U 3aKOHBI
(Teopust XMMHUYECKOIO CTPOEHHs opraHudeckux Bemects A.M.byrnepoBa, Teopus
JNEKTPOJIUTHYECKON  nucconumaunu, Ilepmogmueckuit  3akoH  J[[.M.MenneneeBa, 3akoH
COXPAHEHHUSI MacCChl), 3aKOHOMEPHOCTH, CUMBOJIMYECKHUH SI3bIK XUMUU.

3-2. Cdopmuposath MPEJICTABIICHUS: 0 XUMHYECKOU COCTaBJIAIOLIEH
€CTECTBEHHOHAYYHOW KapTHHBl MHpa, pPOJIM XHMHMM B IIO3HAaHWH SIBICHUM NPUPOABI, B
(GOpMUPOBAaHUM MBIIIICHUS W KYJIBTYpPHl JIMYHOCTH, €€ (YHKIMOHAJIBHOW T'PAMOTHOCTH,
HGO6XOZII/IMOﬁ IJId pCIICHUA MPAKTUYCCKUX 3a4a49 U 3KOJOTMYCCKU 000CHOBAHHOTO OTHOIIEHHUS
K CBOEMY 3/I0pPOBbIO U IIPUPOJHOM Cpee.

1.4. KosinuecTBO 4aCOB HA OCBOEHHE NMPOrpPaMMbl Y4eOHOH JIMCHUIIHHBI:
MaKCUMaJIbHOW y4eOHOU Harpy3ku oOydaromierocsi 72 yaca, B TOM YHCJIE:
00s13aTeNTbHOM ayIMTOPHOH ydeOHOUM HAarpy3ku oOydarormerocsi 68 gacos;
CaMOCTOSITeNIbHOM paboThl 00yJarorierocs — 4 Jaca.

2. CTPYKTYPA U COJAEPKAHUE YUYEFHOU JUCITATLIIAHBI
2.1. O6beM yueOHOH AMCHUILUIMHBI M BU/bI Y4eOHO#i padoThI

Buabl yueOHol padoTbl Oovem yacoe
MakcumaJibHasi yueOHasi Harpy3Ka (Bcero) 72
O6si3aTeIbHAS ayIUTOPHAs yueOHAast HArpy3Ka (Bcero) 68
B TOM YHCIIE!
JIEKITUH (YPOKH) 36
MIPAKTUYECKHUE 3aHATHS 26
nabopaTopHBIC PAOOTHI 6

KOHTPOJIbHBIE PAOOTHI -

KypcoBas paboTa (IpoeKT) -

CamocTosiTesibHasi padoTa o0yuyaromerocs (Bcero) 4

KoncyabTanmumn -

IIpome:kyTOUHAN aTTeCTALMS

Hrorosas arrecrauusi B popme 1c-KoHTpOIBbHAA
padora,
2¢c-mudd. 3auer
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2.2. TemaTH4ecKHUil IJIAH U cOoJepKaHUue Y4eOHOM JMCIHUIIIMHBI « XMMHSD)

HanmenoBanme Conepxanue yueOHOro Marepuajia (0CHOBHOE U PO ecCHOHAIBLHO OPMEHTHPOBAHHOE), O0bém | ®opmupyembie
pa3aesioB U TeM JadopaTopHbIe M NPAKTHYECKHE 3aHATHS, IPUKJIATHOH MOIYJIb 4YacoB | KOMIETEHUHH
1 2 3 4
Conepxanue yueOHOro MaTrepuaJa
Pasnen 1. TeopeTruueckue 0CHOBbI XUMHU
Tema 1.1. CojaepikaHue yueOHOro MaTepuajia 2 OK 01
OcHoBHbIE XUMHUYECKUHN dJIeMEHT. ATOM. Sapo aTtoma, M30TOIBI. DJIEKTPOHHAST 000J0YKa. DHEPreTUUeCKHe
XMMUYECKHE MOHATHS |yPOBHH, MOIYPOBHH. ATOMHBIE opOWTand, s-, P-, - smemeHThl. OCOOCHHOCTH paCHpeIeICHHS
U 3aKOHbI, CTPOEHHUE |3JEKTPOHOB MO OpPOUTAISIM B aToMax »dJEMEHTOB TMEPBBIX UYETHIPEX MEPUOIOB. IJIEKTPOHHAS
aTOMOB  XMMHWYECKUX |KOH(urypamus aromoB. OCHOBHbIE XUMUYECKUE 3aKOHBI
JJIEMEHTOB IIpakTH4yecKkHe 3aHATHSA
[Ipaktuueckass padora Nel. «OcCHOBHBIE KOJMYECTBEHHBIE 3aKOHBI B XHUMHHU W pacyeThl IO
YpaBHEHUSAM XUMUUYECKUX PEAKITUI.
OTHOCHUTENBHBIE aTOMHAasT U MOJICKYJISIpHash macchl. MouspHas macca. KomnuecTBo BelecTsa. 2
MaccoBas n0Jis BemiecTBa. 3akoH ABoraapo. Mossipabiii 00beM Ta30B. OTHOCUTEIbHAS TUIOTHOCTh
razoB. PacueTel 1Mo ypaBHEHHSM XUMHUYECKMX PEAKUUHA C MCIOJIB30BAHUEM MAaCcCOBOM 10U
BeIlleCTBa, 00beMa (HOpMaIbHBIC YCIIOBHS) Ta30B, KOJWYECTBA BEIIECTBA
Tema 1.2. Conep:xaHue y4eOHOro Marepuaja OK 01
Ilepnonnyeckuii 3akoH | [IpakTHYecKHe 3aHATHSA OK 02
u [Teproauueckas |[Ipaktudeckas pabora Ne2. «M3ydeHne MepHOIMYECKHUX 3aKOHOMEPHOCTEH M HX B3aUMOCBS3H CO
cuCTeMa XHMHUYECKHX |CTPOCHHEM aTOMOBY.
JJIEMEHTOB . H. |ITeprnoguueckas cucrema xumudeckux siaementoB J[.M. MenneneeBa. CBs3b NEPUOIHYECKOTO
Menneneesa, X CBA3b |3akoHa W [IepHOANYECKON CHCTEMBI XHMHUYECKHX JJIEMEHTOB C COBPEMEHHON TEOPHEH CTPOCHUSI
c COBPEMEHHOM |aTOMOB. 3aKOHOMEPHOCTH HM3MEHEHHS CBOMCTB XHMHYECKHX 3JEMEHTOB, O0Opa3yeMbIX HMH
TeopHen CTPOCHHUS |POCTBIX M CIOHBIX BEUIECTB IO rpynnaM u nepuoaam [lepumoanueckoil cucrtembl. 3HaY€HUE 5
aTOMOB MEPUOANYECKOT0 3aKOHA U CUCTEMbI XUMHUUYecKHX 31emMeHToB /.M. MeHieneeBa B pa3BUTUHN HAYKH.
VYcTaHOBIIEHHE CBSI3U MEXKJYy CTPOEHHUEM AaTOMOB XUMHUYECKHUX 3JIEMEHTOB M NEPHUOJIUYECKUM
W3MEHEHUEM CBOMCTB XMMHUYECKUX AJIEMEHTOB U UX COCAUHEHUN B COOTBETCTBUU C MOJIOKEHUEM
[lepuoanueckoil cucreMbl. PelieHne NpakTUKO-OPUEHTHUPOBAHHBIX TEOPETHMUECKUX 3aJaHUM Ha
XapaKTepH3alui0 XUMHUYECKUX DdJIEMEHTOB «Merauinyeckue / HeMeTallIMdecKue CBOMCTBa
XUMHUYECKUX BJIEMEHTOB B COOTBETCTBHUM C MX D3JEKTPOHHBIM CTPOCHHEM U TIOJIO)KEHHUEM B
MEPUOIUYECKON CUCTeME XUMUYECKHX d1eMeHTOB .M. MeHneneeBay
Tema 1.3. Coaepikanue yueOHOro MaTepuajia 2 OK 01
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HaumenoBanue
pa3/iesioB M TeM

Coaepikanue yueOHOro MaTepuasa (0CHOBHOe U Npo¢ecCHOHATLHO OPHEHTHPOBAHHOE),
JIa00paTOpPHBbIE U NPAKTHYeCKHEe 3aHATHS, IPUKJIAJIHOH MO1YJ1b

O0nLéM
4acoB

®opmupyemMble
KOMIIETEHIIUH

1

2

4

Ctpoenue  BermiecTBa
" pHUpo/Ia
XUMUYECKON CBSI3U.
Muoroo6pasue
BEIIECTB

Crpoenue BemiecTBa. XUMUYECKasi CBA3b. BUIbI XUMHUUECKOM CBsI3W (KOBAJCHTHAs HEMOJSpHAs U
MOJISIpHAs, MOHHASI, METAJUTNYeCKast). MexaHu3Mbl 00pa30BaHMS KOBAJICHTHOW XUMUYCCKOU CBS3H
(oOMeHHBIH 5 JIOHOPHO-AKIEMITOPHBIN ). Bopoponnas CBSI3b. BanenTtHOCTS.
DNeKTpoOoTpULaTesIbHOCTh. CTeneHb OKuciIeHns. IOHbI: KAaTHOHBI U @aHUOHBI

HpaKTuquKue 3AaHATUSA

[Ipaktuueckas padota Ne3. «CTpoeHue BelecTBa U MPUPOIa XUMUYECKOU CBSI3N.

JleMoHcTpamst Mojieneld KpUCTaNIMYECKUX PpEeUIeTOK: HOHHOM (XJIOpUA HATpusi), aTOMHOM
(rpadur m anmaz), MONEKYIAPHON (YTJIEKHCIBIA Ta3, MOJ), METAJUIMUYECKOW (HATpUM, MarHui,
Menp). Pemienme mpakTHUecKWX 3alaHWi HAa COCTaBICHHE AJIEKTPOHHO-TpadhuYecKux (Gopmyin
aneMeHToB |—4 neprooB

Tema 1.4.
Knaccudukanus,

" HOMECHKJIaTypa
HEOPraHUYECKUX
BEIIECTB

Copep:xaHnue y4e0OHOro MmaTepuaja

Knaccudukanus Heopranndyeckux BemiecTB. HomeHknaTypa HEOpraHM4eCKHX BEIIECTB (OKCUIDI,
TUAPOKCHJIBI, KHCJIOTHI, COJiM). BemecTBa MOJEKYISIpPHOTO W HEMOJICKYJSIPHOTO CTPOCHHUSI.
ArperaTtHble COCTOSIHUS BemiecTBa. Kpucraumueckue W amMopgHbIE BeElIeCTBa. 3aKOH
MOCTOSIHCTBA COCTaBa BEUIECTBA. THIBl KPUCTAUIMYECKUX PEHIETOK (aTOMHAs, MOJIEKYJISpHas,
MOHHAsl, MeTajIn4yeckasi). 3aBUCMOCTb CBOMCTBA BEHIECTB OT THIA KPUCTAIIINYECKON PeIIETKU

IIpakTHYecKue 3aHATHS

[Ipaktuueckas padota Ned. «HoMmeHKIaTypa HEOPraHUIECKUX BEIIECCTBY.

Pemenne npaktudyeckux 3agaHuil no kiaccuuKaluyi, HOMEHKIATYpe U XUMHUYECKUM (popmyrnam
HEOPraHMYECKUX BEUIECTB PA3IMYHBIX KJIACCOB (YrapHBIH ras, yriaeKuciblii ra3, aMMHUak, raiieHas
W3BECTb, HEralleHasi U3BEeCTh, MUTHhEBAsI COJIAa U JIPYT'MX): Ha3BaHUS BELIECTB M0 MEXKIyHAPOHOU
(MIOTTAK) mnu TpuBHaIbHONW HOMEHKIIATYPE M COCTaBJICHHE (OPMYIIbl XUMUYECKHX BEIECTB,
ompeJieNieHue  MPUHAAJCKHOCTH K  Kimaccy. [lomck  uwHpoOpManmuu MO  HA3BaHUSIM,
uaeHTUPUKATOpaM, CTPYKTYPHBIM (QopmyiaM. AHAIU3 XUMHUYECKON HMH(OpMAINH, TOTydaeMou
13 pa3HbIX UCTOYHHUKOB (CPEICTB MaccoBO nHpopMaiuu, cetb VIHTepHET U Apyrue)

OK 01
OK 02

Tema 1.5.
Tumel
peakuun

XUMHWUYCCKHUX

Conepxanue yueOHOro Marepuasia

Xumuueckas peakuus. Kinaccudukaus XUMUYECKHX PEaKIUii B HECOPraHMYECKOW W OPraHMYECKOU
XMMHUHU. 3aKOHBI COXPAHEHHUS MAacChl BEIIECTBA, COXPAHCHHS W TPEBPAICHUS OSHEPTUU TPU
XUMUYECKUX peakiusaX. OKUCINUTEIbHO-BOCCTAHOBUTEIbHBIC pEaKui (YpaBHEHHS OKUCIICHUS-
BOCCTAHOBJICHHSI, CTCNEHb OKHCJICHUS, OKHUCIUTEIh M BOCCTAHOBUTEIb, OKHCIHTEIBHO-
BOCCTAHOBHTEJIbHBIC PEAKIIMU B TPHPOJIE, MPOU3BOJACTBEHHBIX MpOIECCaX U JKU3HEACATEIbHOCTU
OPraHu3MOB)

OK 01
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HaumenoBanue Coaepikanue yueOHOro MaTepuasa (0CHOBHOe U Npo¢ecCHOHATLHO OPHEHTHPOBAHHOE), O0bém | ®opmupyemble
pa3iesioB U TeM JIa00paTOpPHBbIE U NPAKTHYeCKHEe 3aHATHS, IPUKJIAJIHOH MO1YJ1b YacoB | KOMIETeHUMH
1 2 3 4

Tema 1.6. Conepxxanue yueOHOro MarepuaJja 2 OK 01
Cxopocts  xumuueckux| CKOpOCTh pEaKiuy, €€ 3aBUCHMOCTh OT PA3JIMYHBIX (JaKTOPOB: MPUPOJIbI PEArHPYIONIUX BEIECTB, OK 02
peakumii. XUMHMYECKOE| KOHICHTPAIMN PEarupyromnuX BEIIeCTB, TEMIEpaTypbl U IUIOMAAN PEaKIMOHHOW MOBEPXHOCTH.
paBHOBECHE TernoBeie 3G GEKTHl XUMHUYECKUX PEAKIHN: 3K30- W SHIAOTEpMUYEecKHe peakiuu. OOpaTumbie

peakuuu. Xumudeckoe paBHoBecue. DakTOpbl, BIHSAIOIIME HA COCTOSHUE XUMHUYECKOTO

paBHOBecHsl (KOHIIEHTpAIMsl PEareéHTOB WJIM NPOAYKTOB pEaKluH, NaBJICHUE, TEMIIEpaTypa).

[Tpunnun Jle larense

IIpakTnueckne 3aHATHS

[IpakTnueckas padorta Ne5. «BnusiHue pa3nndHbx (pakTOPOB HA CKOPOCTh XUMUYECKOU PEaKIIUI».

Pemenune nmpakTHKO-OpUEHTUPOBAHHBIX 33aJJaHUM Ha aHaIu3 (aKTOPOB, BIUAIOIIMX HA U3MEHEHHE

CKOPOCTH XMMHUYECKOW peakuuu. 3aBUCUMOCTh CKOPOCTH XUMHUYECKOW peakluu OT MPHUCYTCTBUS 4

KaTajau3aTopa Ha MpUMepe pa3jioKeHHs MEePOKCHIa BOJOPOAa C MOMOUIBIO AUOKCHIAa MapraHia u

Karanaspl. PeleHune NpakTUKO-OPHEHTUPOBAHHBIX 3aJaHUl Ha NpHUMEHeHue npuHuuna Jle-

[laTenbe a1 HAXOXK/IEHUSI HAMPABICHUSI CMEIICHUS PAaBHOBECHSI XUMHUYECKOM peakuu U aHAJIU3

(hakTOPOB, BIAUSIONIMX HA CMEIIEHNEe XUMUYECKOTO PABHOBECHSI
Tema 1.7. Conep:xaHue y4eOHOro marepuasa 2 OK 01
PacTtBopsI, Teopus | PactBopbl. Bubl pacTBOPOB MO COJIEPAKAHUIO PAaCTBOPEHHOTO BenlecTBa. PactBopumocTts. [lonsaTue OK 02
AIIEKTPOJIUTUYECKOM 0 JHCIEpPCHBIX cUcTeMax. VICTUHHBIE M KOJUIOWJIHBIE pacTBOpbl. MaccoBas 10 BellecTBa B OK 04
JMCCOLMALMU U HOHHBIN | pacTBOpe. [loHATHE 0 BojopoHOM TokaszaTene (pH) pacTBopa. DIIeKTpouTHYECKAasT TUCCOIHALIMSL. OK 07
oOMeH CunbHbI€ U cl1abble AJIEKTPOJIUTHI, HEANIEKTPOJIUTHL. Peakiinu HOHHOTO 0OMeHa

JlaGopaTopHble 3aHATHS

Jlaboparopnas padota Nel «[IpuroroBieHue pacTBOPOBY.

[IpuroToBiieHue pacTBOPOB 3aJaHHOW MAacCOBOW JOJiel pPacTBOPEHHOTO BEIIECTBA, MPOBEICHHE

peakiuii HOHHOTO 0OMEeHa, OIpeIeNIeHre CPebl PACTBOPOB BEIIECTB C MOMOIIBIO YHHUBEPCATHLHOTO 2

WHIMKaTopa (Kucnas, HeHTpasbHas, LIeNIoYHas). 3aJaHusi HAa COCTABIIEHWE HOHHBIX pPEaKIIH.

Pemienne npakTUKO-OPUEHTHPOBAHHBIX PACUETHBIX 3aJaHU Ha PACTBOPBI, HCIOJb3yeMbIE B

OBITOBOM 1 POMU3BOJICTBEHHON JIEITEIBHOCTH YEJI0BEKA
Paspnen 2. Heopranmyeckasi xumms
Tema 2.1. Coaepikanue y4eOHOro MaTepuajia 4 OK 01
Qusuko-xumuyeckue  (Meramsl. Ilonoxenune wmeramioB B Ilepuoanyeckoil cucTeMe XUMHUYECKHUX 3JIEMEHTOB. OK 02
CBOHCTBA OCOOGEHHOCTH CTPOSHHSI DJIEKTPOHHBIX 000JI04eK aTOMOB MeTa/ioB. O0mIe pu3ndecKue cBoicTBa OK 04

HCOPraHNn4CCKUX

MeTamaoB. CronaBel METANIOB. 3JICKTp0XI/IMI/I‘lCCKI/II\/'I pPAn HaHpH)KeHI/Iﬁ METaIOB. XHUMHYECKUE
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HaumenoBanue
pa3/iesioB M TeM

Coaepikanue yueOHOro MaTepuasa (0CHOBHOe U Npo¢ecCHOHATLHO OPHEHTHPOBAHHOE),
JIa00paTOpPHBbIE U NPAKTHYeCKHEe 3aHATHS, IPUKJIAJIHOH MO1YJ1b

O0nLéM
4acoB

®opmupyemMble
KOMIIETEHIIUH

1

2

4

BCIICCTB

CBOMCTBA B@)XHEHIIMX METAUIOB (HATPUM, KaluM, KajdblUi, MAarHWUW, AJTIOMUHHUM, LHUHK, XPOM,
Kene30, Me/ib) M UxX coenuHeHnid. O0mue crocoObl moydeHust MeTaiioB. [[puMeHeHrne MeTaioB B
OBbITY U TEXHUKE

Hemeramnsl. [lonoxxkenne HemetawioB B Ilepuoamyeckod cucreMe XMMHUYECKUX 3iaeMeHToB J[.M.
MenneneeBa 1 0COOEHHOCTU CTPOEHUsI aTOMOB. PU3HUECKHE CBONCTBA HEMETAIUIOB. AJIJIOTPONHUS
HEMETAJUIOB (Ha MpuMepe KUciIopojaa, cepbl, docdopa u yriaepojna). XuMHUYECKUE CBOWCTBA
MIPUMEHEHNE BaXKHEUIITNX HEMETAJIOB (TaJIOTE€HOB, CEephl, a30Ta, (ocdopa, yriepoia U KpeMHHUS) U
WX COEIMHEHUH (OKCHUIOB, KHCIOPOJACOAEPKAIIUX KHCIOT, BOJOPOIHBIX COEIWHEHUN).
[IprumeHeHne BaKHENIINX HEMETAJJIOB U UX COCIMHEHUN

XWMHUYECKHE CBOMCTBA OCHOBHBIX KJIACCOB HEOPTaHWYECKUX BEIIECTB (OKCHUIIOB, THAPOKCHIIOB,
KHCJIOT, cojied W Jp.). ['eHeTmdueckas CBsA3b HEOPraHUYECKHX BEIECTB, MPUHAICKANUX K
pa3IUYHBIM KJIaccaM. 3aKOHOMEPHOCTH B W3MEHEHHH CBOWMCTB MPOCTHIX BEIIECTB, BOJOPOIHBIX
COCIMHEHMH, BBICIITUX OKCUIOB U THAPOKCHJIOB

IIpakTHYecKkue 3aHATHS

[Ipaktrueckas padota Ne6. « DU3NKO-XUMUYECKHUE CBOMCTBA HEOPTAHUIECKUX BEIIECTBY.
CocraBiieHne ypaBHEHUH XUMHUYECKUX PEAKIHMM C yJaCTHEM MPOCTHIX M CIOKHBIX HEOPraHUYECKUX
BEIIECTB: METAUIOB U HEMETAJJIOB; OKCHUJOB METAJJIOB, HEMETAIJIOB U aM(pOTEPHBIX 3JIEMEHTOB;
HEOPraHMYECKUX KHCIOT, OCHOBAaHUN U aMQpOTEpHBIX THAPOKCHAOB; HEOPraHHUYECKUX COJICH,
XapaKTEepPU3YIOIINX UX CBONCTBA.

Pacuérbl mMacchl BemecTBa Uil 00bEMa ra3oB MO0 W3BECTHOMY KOJMYECTBY BEIIECTBA, MAcce WM
00BEMY OJIHOTO M3 YYaCTBYIOIIMX B pEaKlUU BeUIecTB, pacuérhl Macchl (00BbEMa, KOJIUYECTBa
BEI[ECTBA) MPOJIYKTOB PEAKIMH, €CIU OJHO M3 BELIECTB MMeEeT Ipumecu. PemieHue mpakTHUKO-
OpUEHTHUPOBAaHHBIX 3aJ]aHUI Ha CBOWCTBA, COCTaB, MOJYy4YeHHE W OE30MacCHOE HCIOJIb30BaHUE
BOKHEHIIIMX HEOPraHUYECKUX BEUIECTB B OBITY M MPOECCHOHATBHON AATEeIbHOCTH YEJIOBEKA

Tema 2.2.
Nnentuduxanus

Copepxanue yueOHOro Marepuasa

JlaGopaTopHble 3aHATHS

OK 01
OK 02
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HaumenoBanue Coaepikanue yueOHOro MaTepuasa (0CHOBHOe U Npo¢ecCHOHATLHO OPHEHTHPOBAHHOE), O0bém | ®opmupyemble
pa3iesioB U TeM JIa00paTOpPHBbIE U NPAKTHYeCKHEe 3aHATHS, IPUKJIAJIHOH MO1YJ1b YacoB | KOMIETEeHIHH
1 2 3 4

HEOPraHMYECKUX JlaGopatopHnas padota Ne2 «MneHTnuKanus HEOPraHMYECKUX BEIIECTBY. OK 04
BEIIECTB Pemenune skcneprMeHTaNbHBIX 3ajad 10 XUMUYECKUM CBOICTBAM METAJJIOB M HEMETAJJIOB, IO

pacro3HaBaHUIO M MOJYYEHUIO COEAUHEHMM METalloB M HEMETauIoB (B3aUMOJEHCTBUE

TUAPOKCUA ATIOMUHHUS C pacTBOpaMU KUCIOT M 1ienoueil). MaeHtuduxanus HeopraHu4ecKux

BEIIECTB C HCIOJB30BAHUEM HUX (PHU3UKO-XMMHUYECKHUX CBOWCTB, XapaKTEPHBIX KaueCTBEHHBIX

peakuuii. KauecTBeHHble peakiuu Ha cCyiabdaT-, KapOOHaT- M XJIOPUA-aHUOHBI, HAa KaTHOHBI

METaJJIOB ¥ KATHOH aMMOHUS
Pa3nen 3. Teoperuyeckue 0CHOBbI OPraHN4YecKO XMMHHU
Tema 3.1. Conepxxanue y4eOHOro Marepuaja 2 OK 01
Knaccuduxkanus, [Ipenmer opranuueckoil XMMHUH: €€ BO3SHMKHOBEHHE, pa3BUTHE W 3HAYEHHE B MOJYYEHUH HOBBIX
CTPOEHHE U|BeulecTB M MarepuasioB. Teopust cTpoeHus opraHuueckux coeauHeHuit A.M. Bytneposa, eé
HOMEHKJIaTypa OCHOBHbIE MoJIoKeHUsA. CTpyKTypHBIE (OPMYIIBI OpraHMYecKUX BeuiecTB. ['oMosorus, uzomepus.
OPraHMYECKUX BEIIECTB | XUMUYECKasl CBSI3b B OPraHUYECKUX COECIUHEHUSX: KpaTHbIE CBS3H, G- U M-CBSA3H.

[IpencraBnenne o kiaccupuKalud OpPraHUYECKUX BemiecTB. HoMmeHknaTtypa oOpraHuyeckux

coeMHeHUH (cucTeMaTuyeckas) U TpUBUAIbHbIE HA3BAHUS Ba)KHEWUIINX IMPEJICTAaBUTENECH KI1accoB

OpraHMYECKUX BEIECTB

IIpakTHYecKkue 3aHATHS

[IpakTrueckas padota Ne7. «HomeHKIaTypa OpraHUYECKUX BEIIECTBY.

O3HakoMJieHHMEe C OOpa3llaMM OpraHMYeCKWX BEUIECTB U MaTepuajlaMd Ha HX OCHOBE,

MOJIETUPOBAHUE MOJIEKYJI OPraHUYECKUX BELIECTB, HAOIIOJCHUE U OMUCAHUE JEMOHCTPALIMOHHBIX

OTIBITOB MO MPEBPAILCHUIO OPTAaHUYECKUX BEIIECTB IPHU HArpeBaHHUH (IUIaBJICHHE, OOYIIIMBaHUE U 4

ropenue). CocraBieHHE MOJTHBIX U COKPAIIEHHBIX CTPYKTYPHBIX (OPMYJ OpPraHUYECKHX BEIECTB

OTJICbHBIX KJIACCOB, MCIIOJb3Ysl UX HAa3BaHUS MO0 CUCTEMATUYECKON M TPUBUAIBHON HOMEHKIIAType

(3TUnNeH, aleTHiieH, TIuuepuH, ¢eHomd, dopManbAeruj, YKCycHas KHUCIOTa, TIUIuH). PacueTs

npocreiiei Gopmysbl OpraHnyecKo MOJIEKYIIbl, UCXOAs U3 IIEMEHTHOro coctana (B %)
Pa3znea 4. YriieBoaopoasbl
Tema 4.1. Coaepikanue y4eOHOro MaTepuajia 6 OK 01
Yraesogopoasl ¥ uX|IIpenenbHble YriaeBoJOpoibl (aJIKaHbl): COCTAaB M CTPOCHHME, TOMOJIOTHYECKUN pal. MeTaH U 3TaH: OK 02
IPUPOJHBIE HMCTOYHUKH |COCTaB, CTpOEHHE, (U3NYecKHMe W XHMUYECKHE CBOMCTBAa (peaklUuu 3aMelleHUs] M TOpeHHs), OK 04

TIOJIYYCHHC U ITPUMCHCHUC.
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HaumenoBanue
pa3/iesioB M TeM

Coaepikanue yueOHOro MaTepuasa (0CHOBHOe U Npo¢ecCHOHATLHO OPHEHTHPOBAHHOE),
JIa00paTOpPHBbIE U NPAKTHYeCKHEe 3aHATHS, IPUKJIAJIHOH MO1YJ1b

O0nLéM
4acoB

®opmupyemMble
KOMIIETEHIIUH

1

2

4

HenpenenbHble yrieBo0po/ibl (aIKEHb, aJIKaUEHbl, aJIKUHBI).

AJNKeHBI: COCTaB U CTPOEHUE, TOMOJIOTMYECKUM psl. OTWIEH W NPOINUJIEH: COCTaB, CTPOCHHE,
¢bu3nveckue U XMMUYECKHE CBOMCTBA (pEakUuu THAPUPOBAHUS, TAIIOTEHHUPOBAHUS, THIPATAIINH,
OKHUCJICHUS U TIOJIMMEPU3ALINN) TIOJyYEHUE U IPUMEHEHHUE.

Ankamuensl: OyraameH-1,3 um MermiOyramuen-1,3, XUMHUYeCKoe CTPOCHHE, CBOWMCTBA (peakuus
MOJIMMEPHU3aLNH ), TPUMEHEHUE (JI1s1 CHHTE3a MPUPOAHOTO U CHHTETUYECKOTO KaydyKa U PE3UHBbI).
AJKUHBI: COCTaB U OCOOEHHOCTH CTPOEHHUSI, TOMOJIOTMUECKUN psijl. ALIETUIIEH: COCTaB, XUMUYECKOE
CTpoeHHue, (pU3MYecKue MW XMMHMUYECKHE CBOMCTBa (peakuuu THUJPUPOBAHMS, TaJIOTCHUPOBAHMS,
rupaTallii TOPEHHUs), MOJIydeHHE U NMPUMEHEHHE (MCTOYHHMK BBICOKOTEMIEPAaTypHOTO IIaMEHU
JUTSI CBAPKU U PE3KH METAJLIOB)

ApomMaruyeckue yriaeBoAopo sl (apeHbl). beH3on1 M Toiyosd: cocraB, cTpoeHHe, (pu3nveckue u
XMMHUYECKHE CBOWMCTBA (peakUWy TajoreHUpOBaHUS M HUTPOBAHUS), MOJydEHHE U MPUMEHEHHE.
TokcuuHOCTh apeHOB (BiMsHHE O€H30Jla Ha OpraHu3M 4enoBeka). ['eHeTHueckas CBS3b MEXAY
yTI€BOA0POJAMH, TPUHAISKAIINMHU K Pa3IUYHbIM KJIaccaM.

[IpupoaHbIe ICTOYHUKH YTIIEBOIOPOI0B. [IprpoaHbIii ra3 u nmomyTHeIe HedTsaHBIC Ta3bl. HedTh u eé
npoucxoxacHue. CrocoObl mepepaboTku HedTH: TEpPeroHKa, KPEeKWHT  (TEPMHYCCKHH,
KaTaJauThuueckuit), nupoaus. [Ipoaykrel nepepaboTku HedTH, UX TPUMEHEHHE B IPOMBILIICHHOCTH
u B ObITy. KaMeHHBIH yrosib U NPOayKThI €ero nepepaboTKu

Tema 4.2.
DOHU3HKO-XUMHUYECKUE
CBOMCTBaA
YTJI€BOIOPOJIOB

Copep:xaHue y4e0HOIro MmaTepuaja

JlabopaTropHble 3aHATHS

JlaGopaTtopnas pabota Ne3 «CBOMCTBA yrieBOI0POIOBY.

TpuBuanpHas U MeEXIyHapoJHAs HOMEHKIATypa, XMMHYECKHE CBOWMCTBA, CIOCOOBI MOJy4EHHS
yriaeBoaopoaoB. llomydenue sSTuiieHa M M3y4YeHHE €ro CBOMCTB. MojenupoBaHHe MOJIEKYN U
XMMHYECKUX MPEBPALIEHU YIIEeBOJAOPOJIOB (Ha MpUMeEpe 1TaHa, STUIICHA, aleTUieHa U Ap.) H
raJIOT€HOPOU3BOHBIX

OK 02
OK 04

Pa3nen 5. Kuciopogocoaep:kanye opranndeckne coeInHeHUs!

Tema 5.1.
Crnuptsl. DeHon

Conepxanue yueOHOro Marepuasia

Hpe,[[eJ'ILHLIe OJHOATOMHBIC CITUPTBI (MeTaHOJ'I n 3TaHOJ'I)Z CTPOCHHUC, (1)I/I3I/I‘IGCKI/IG N XUMHUYCCKUC
CBOIiCcTBa (peaKI_[I/II/I C AaKTHUBHBIMU MCTAJUIAMH, TaJIOICHOBOIOPOAAMU, ropeHHe), IMPUMCHCHUC.
BOILOpO,Z[HLIe CBA3U MCKAY MOJICKYJIaMH CIIUPTOB. DU3NOJIOTHYECKOe ICHCTBUE METaHOJa U
OTAaHOJIa Ha OPraHU3M YCJIOBCKA.

MHoroaToMHEIE CIIUPTHI (BTHHCHFHHKOHB n FJ'II/II_IepI/IH)Z CTPOCHHUC, (I)I/I3I/I‘{CCKI/IC N XUMHNYCCKHC

OK 01
OK 07
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HaumenoBanue
pa3/iesioB M TeM

Coaepikanue yueOHOro MaTepuasa (0CHOBHOe U Npo¢ecCHOHATLHO OPHEHTHPOBAHHOE),
JIa00paTOpPHBbIE U NPAKTHYeCKHEe 3aHATHS, IPUKJIAJIHOH MO1YJ1b

O0nLéM
4acoB

®opmupyemMble
KOMIIETEHIIUH

1

2

4

CBOMCTBa (B3aUMOJICHCTBUE CO LIEIOYHBIMU METAJUIAMH, KAUECTBEHHAsl peakusi HA MHOTOATOMHbIE
cnupthl). Pusznonoruueckoe AecTBUE HAa OpraHu3M uenoBeka. [IpumeHeHHe TIiMLEepUHa U
ITUJICHTJIUKOJIA.

®enon. CTpoeHHE MOJIEKYINbI, (PU3MUECKME W XHMMHUYecKue cBoiicTBa ¢eHosna. TokcnyHOCTH
¢eHouta, ero GpuU3NOIOrUYECKOe NEHCTBUE Ha OpraHu3M denoBeka. Ilpumenenne gpenomna

Tema 5.2.

AJperuanl.
KapGoHoBBIE KHUCTOTHI.
CnosxHble 3¢upbl

Conepxxanue y4eOHOro Marepuasa

Anbrerunpl U KeTOHBI (popmalbaeruji, aueTalbJeru]l, aleTOH): CTpOeHHEe, (PU3NYECKUE U
XMMHUYECKHE CBOHCTBAa (peakuMM OKUCICHHS M BOCCTAHOBJICHHS, KaueCTBEHHbIE pEaKIUu),
MOJIy4Y€HHUE U IPUMEHEHHUE.

OAHOOCHOBHBIE TIPEIENIbHBIE KaPOOHOBBIE KUCIOTHI (MypaBbUHAs M YKCYCHAs! KUCIIOTHI): CTPOCHHE,
¢usznueckue W XUMHUYECKHE CBOWcTBa (oOLIMe CBOMCTBA KHUCIOT, peakuus >STepuduxaiuiu),
nosyuyeHue u npumenenue. CreapuHOBash M OJEMHOBAs KHUCIOTHI KaK IMPEACTaBUTEIH BBICIIUX
KapOOHOBBIX KHUCJIOT. MbLIa KaK COJIM BBICHIMX KapOOHOBBIX KHCIIOT, UX MOOIIEE IeHCTBUE.
CrnoxHble 3(pUpbl KaK IMPOU3BOJHBIE KapOOHOBBIX KHUCIOT. I'Maposn3 cinoxHbIX 3¢upos. XKupsl
I'maposns xupos. [IpuMenenue xrpoB. brosiornyeckas posb )KUpPOB

OK 01
OK 02
OK 04

Tema 5.3.
VriaeBoasl

Conep:xaHue y4eOHOro Mmarepuasa

VYrneBoapl: cocTaB, Kiaccuukanus yrieBoJOB (MOHO-, M- M TMOJUcaxapuipbl). [Joko3a —
MPOCTEHIITMA MOHOCAaXapHua: OCOOEHHOCTH CTPOCHHUS MOJIEKYNbl, (U3NYECKHEe M XHUMHUYCCKHE
CBOWCTBA TJIIOKO3BI (B3ammozelicTBue c¢ ruapokcuaom Meau (II), oxucieHume amMMUauHBIM
pactBopoM okcuza cepedbpa (I), BocctaHOBIIeHHE, OpOKEHHUE TIIFOKO3bI), HAXOXKICHUE B IIPUPOJIC,
MPUMEHEHHE TIIIOKO3bl, OWOJIOTHYECKas pOJIb B IKU3HEICATEIBHOCTH OpraHM3Ma 4eJOBEKa.
dotocuHTe3. PPyKTO3a KaK U30MEP TITFOKO3HI.

Caxapo3a — NpEICTaBHUTENb JAMCAXapHIOB, THIPOJIM3 Caxapo3bl, HAXOXKICHUE B MPHPOJE H
MPUMEHEHHE.

[Tonucaxapuapl: Kpaxmal W LEJUII0NI03a KaKk MpUpOAHbIE moiauMmepbl. CTpoeHHEe Kpaxmana Hu
LEJITFOJIO3bI, (PU3UYECKUE U XUMHUCCKUE CBOMCTBA Kpaxmaia (THIpPOJIN3, KAaueCTBCHHAs PEaKIIHsl C
HOJIOM)

OK 01
OK 02
OK 04

Tema 5.4.
DU3NKo-XUMHUYECKUE

Conepxanue yueOHOro Marepuasa

IIpakTHYecKHe 3aHATHA

OK 01
OK 02

18




HaumenoBanue Coaepikanue yueOHOro MaTepuasa (0CHOBHOe U Npo¢ecCHOHATLHO OPHEHTHPOBAHHOE), O0bém | ®opmupyemble
pa3iesioB U TeM JadopaTopHbIe M NPAKTHYECKHE 3aHATHS, IPUKJIATHOH MOIYJIb 4YacoB | KOMIETEHIHH
1 2 3 4

CBOMCTBA [Ipaktuyeckas padora Ne§. «HomeHKIIaTypa KHCIOPOIAOCOIEPKANIUX OPTaHUIECKUX COCTMHEHUI. OK 04
KHCIOpOAOCOAep)KalMX | TpuBHalibHass M MEXAyHapoJHas HOMEHKIIAaTypa, XMMHUYECKHE CBOICTBa, CHOCOOBI IMOJy4EHUs
OpraHUYECKUX CUpTOB U (peHOJIOB, KAPOOHOBBIX KUCIOT M 3(PUPOB, alnbIeruoB U KeTOHOB. COCTaBIIEHHE CXEM
COEJIMHEHU N peakuuii (B TOM 4YHCIE IO MPEAJOKEHHBIM IENOYKaM IPEBPAIIEHU), XapaKTepU3YIOLINX

XMMHMUYECKHE CBOMCTBA KUCIOPOJAO0COAECPKALIUX OPraHUUYECKUX COCIUHEHUM

[IpakTnueckas pabora «Xumuyeckue ¢ (U3MUECKHE CBOWCTBA  KHCIOPOAOCOIEPKALINX

OpraHUYECKUX COEAMHEHUSD.

[IpoBenenue, HaOMIOAEHME M ONHMCAHWE JEMOHCTPAIMOHHBIX OIbBITOB: TOPEHHE CIHUPTOB,

Ka4eCTBCHHBIC PEAKIIMUd OJHOATOMHBIX CIHUPTOB (OKUcIeHue dTaHosa okcuaom memu (1)),

MHOTOAQTOMHBIX CIUPTOB (B3amMojielicTBUE TymIepruHa ¢ runpokcuaom meau (l1)), ampaerumon

(okuCIieHHe aMMHauHBIM  pacTBopoM okcuaa cepedpa(l) wu  ruapoxcumom  wmemm  (I1),

B3aMMO/ICHCTBUE Kpaxmalia C HOJIOM), U3y4eHHE CBOMCTB pacTBOPA YKCYCHOM KHCIOTHI
Pa3znes 6. A3oTconepskanye OprannyecKkue coeIuHeHus
Tema 6.1. Conep:xaHue y4eOHOro Mmarepuasa 2 OK 01
AMWHBI. AMUHBI: METHJIAMUH — MPOCTEHIIMI MPEACTABUTEIb AMUHOB: COCTAB, XMMHYECKOE CTPOECHUE, OK 02
AMHWHOKHUCIIOTBHI. (bu3UYeCKre U XUMUYECKUE CBOMCTBA, HAXOXK/CHUE B PUPOJIE. OK 04
benku AMUHOKHUCIOTEl Kak aMm(OTepHble oOpraHuyeckue coeauHeHus. Dusmueckue M XUMHUYECKHE

CBOMCTBAa aMHUHOKHCIOT (Ha TpuUMepe TIJIMIuHA). buosiornyeckoe 3HAaYeHHE AaMHHOKHCIOT.

IlenTnael.

benku kak mpupoanble mnoiaumepbl. [lepBuyHas, BTOpuYHAs M TPETUYHAs CTPYKTypa OEIKOB.

XUMHUYECKHE CBOMCTBA OEIKOB: TMIPOJIN3, ICHATYpalus, KaYeCTBEHHbIE peakluu Ha OelIKu

IlpakTHyeckue 3aHATHSA -
Pa3nen 7. BbICOKOMOJIEKYJISIPHBIE COETHHEHN S
Tema 7.1. Conepxanue y4eOHOro Marepuasa OK 01
[Timactmaccel. OK 02
Kayuyku. Bonokna OK 04

2
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HaumenoBanue
pa3/iesioB M TeM

Coaepikanue yueOHOro MaTepuasa (0CHOBHOe U Npo¢ecCHOHATLHO OPHEHTHPOBAHHOE),
JIa00paTOpPHBbIE U NPAKTHYeCKHEe 3aHATHS, IPUKJIAJIHOH MO1YJ1b

O0nLéM
4acoB

®opmupyemMble
KOMIIETEHIIUH

1

2

4

OcHOBHbIE IOHATUSL XUMHUH BBICOKOMOJIEKYIISIPHBIX COETMHEHUIT: MOHOMED, TIOJIUMED,
CTPYKTYpPHO€ 3BE€HO, CTEIIEHb MOJIMMEPU3ALINH, CPEAHSISI MOJIEKYsipHas Macca. OCHOBHbBIE METOIbI
CHUHTE3a BICOKOMOJIEKYJISIPHBIX COEAMHEHUN — OJIMMEPU3aLMsl U OJUKOHACHC AL
O3HakoMJyieHHE ¢ 00pa3LaMu IPUPOIHBIX U UCKYCCTBEHHBIX BOJIOKOH, IJIACTMACC, KAy4yKOB:
IJ1aCTMACCHI (MTOJIMATHIIEH, TOJIUIPONIHIIEH, TOIUBUHWIXIOPU/, TIOJIUCTUPOJI); HATypaJIbHbIN U
CHUHTETHYECKUE KayuyyKH (OyTaJIueHOBBIN, XJOPOTPEHOBBIA U U30TPEHOBBIN); BOJIOKHA
(HaTypasnbHBbIE (XJIOMOK, IEPCTh, MIENK), HCKYCCTBEHHBIE (alleTaTHOE BOJIOKHO, BUCKO34),
CHUHTETHYECKHUE (KalpoH U JIAaBCaH)

Paznea 8. Xumusi B ObITY M IPOU3BOJACTBEHHOM NeSITEJIbHOCTH YeJI0BeKa

Tema 8.1.
XUMHAYECKHE
TEXHOJIOTUH

B
n

MHOBCEIHEBHOMU
npodecCuoHATBHOM

ACATCIBbHOCTH YCIIOBCKaA

Copep:xaHue y4eOHOro MmaTepuaJja

[IpaBuna skoM0rUYEeCcKH 11e1eco00pa3HOro MOBeIEeHUs B OBITY U TPYAOBOM JIEATEIHHOCTH B LIETSAX
COXpPAHEHUs CBOErO 3J0POBbSI U OKPYXKAIOIIEH MPUPOTHON Cpelbl, OMACHOCTh BO3JCUCTBUS Ha
KUBbIE€ OPTraHM3Mbl OPraHMYECKHUX BEIIECTB OTAEIbHBIX KJIaccOB (YrJeBOJOPOIbI, CIUPTHI,
(eHoIbI, XJOpOpraHUYECKWe TMPOU3BOAHBIC, aNbJIETHAbl W Jp.), TOKa3aTeiab MpeAeabHO
JOMYCTUMOMN KOHIIEHTPAIMHU U €r0 UCIOJIb30BaHUE.

Ponp xumum B obecriedeHHHM SKOJIOIMYECKOM, SHEPreTMYeCKOW M MUIIEBOM 0e30macHOCTH,
Pa3BUTUU METUIMHBI, CO3AHUU HOBBIX MaTEPHUaIOB (B 3aBUCUMOCTH OT BUAA NMPOGECCHOHATBHON
NEeSITeIbHOCTH ), HOBBIX NCTOYHHKOB SHEPruu (albTepHaTHUBHbIE HCTOYHUKH dHeprun). [lonstue o
Hay4yHBIX METOJaX MO3HAHHUS BEIIeCTB M XUMHUYecKuX peakuuid. IlpencraBienus o6 oOmux
HAay4YHBIX MPUHIUNAX MPOMBIIUICHHOTO TMOJyYeHUs BaXHEWIIWX BellecTB (Ha MpUMepax
MIPOM3BOJICTBA aMMHAKa, CEPHON KHCIOThI, METAHOJIA).

XuMUg U 370pOBbE UEIOBEKa: IpaBHiia 0OE30MacHOTO HCIOJB30BAaHUS JIEKAPCTBEHHBIX
MpenapaToB, OBITOBOM XMMHH B MOBCEAHEBHON KH3HU

CamocrosiTesibHast padora

«[IpumeHeHre XUMHUYECKUX BEIIECTB M TEXHOJIOTHH C ydeToMm Oyaymieid mpodeccHoHaIbHOM
JesATeNbHOCTHY. Pemenue kelc-3a1ay mo TeMaM: MUIIEBbIE MPOAYKTHI, OCHOBBI PallMOHAIBHOTO
MUTaHUS], BaXXHEHIINE CTPOUTEIbHBIE U KOHCTPYKUHMOHHBIE MaTEpHallbl, CEIbCKOXO3SICTBEHHOE
MPOU3BOJICTBO, KPAaCKH, CTEKJIO, KEepaMHKa, MaTrepuanbl i JJIEKTPOHUKH, HAHOMATEpHUalbl,
TEKCTUJIbHBIC BOJIOKHA, HWCTOYHUKM JHEPrUH, OPraHWYeCKHe M MHHEpAJIbHBIE YIOOpEHUS,

OK 01
OK 02
OK 04
OK 07
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HaunmenoBanue Coaep:xkaHue yueOHOTro MaTepuasia (0CHOBHOE U NMPodeccHOHATLHO OPUEHTHPOBAHHOE), O0bém | ®opMmupyembie
pa3iesioB U TeM J1a00paTOPHBIE U MPAKTHYECKUE 3aHATHS, IPUKJIATHOH MOIYJIb YacoB | KOMIETEHIHH
1 2 3 4
JIeKapCTBeHHI)Ie U KOCMCTHNUYCCKHUC HpenapaTLI, 6I>ITOBa$I XUMHUA, MaTepI/IaJH)I nu3 I/ICKYCCTBGHHBIX n
CHUHTCTHUYCCKHUX BOJIOKOH.
Bcero 72
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3.YCJOBMUS PEAJIN3AIIMNA YYEBHOM JAUCHUILJINHBI
3.1.TpedoBaHNsi K MUHUMAJIbHOMY MaTePHAJILHO-TEXHHYECKOMY 00ecrnedeHHI0
Kabuner Ne 21 xumuum (A1 mpoBeNCHHS 3aHATUH JIGKIMOHHOTO THNA W 3aHATUH
CEeMHMHAPCKOT0 THUMA, TPYNIOBBIX U HWHIAMBHIYATbHBIX KOHCYJIbTALUH, TEKYIIETO KOHTPOJS H
IIPOMEXYTOUYHOM aTTeCTaluN).
Criennanu3upoBaHHas Mebens U obopymoBanue: YdueOHass mebens Ha 30 mocagoyHBIX
Mect (ctosioB 15mr., ctynseB 30 miT.), pabouee mecto mpenogaBatens (cton lmt., cTyn lmr),
nocka MenoBas 3x cekuuonHas lmt, Kommbiorep Intel Pentium Dual CPU E2160 1,8 GHz
O3Y- 2 Gb, HDD-500Gb, DVD RV-ROM, KimaBuarypa, Mpimb. OC windows 7
MakcumanbHas. JIokanbHbIN ceTh ¢ BbIX0A0M B MHTEepHET. Buneonpoekrop noronoynsii Epson

EB-S82, mpoekunonnsiii sxpan Clasic Solition 266x149, akyctuueckue kojgonku Genius.

Hlkadsr s XpaHeHUs  y4eOHOM

JUTEPaTyphl,

IUIAKTHIECKOT'O

ACMOHCTpPAIlMOHHBIC HOCO6I/I$I, OJICKTPOHHBIC HOCO6I/I$I, CIIpaBOYHHKH, CIIOBAPH.

3.2. UudopmanuonHoe odecneyeHue 00yueHus

Marepuaia,

Ilepeuenn PEKOMeHTyeMBbIX y4eOHBIX U3IaAHMI, HNHuTepHeT-pecypcoB,
JAOMOJTHUTEIHHOM JIUTEPATYPbI
KHuroo6ecneueHHOCTH
Bubauorpaguyeckoe onucanue u3IaHuA OcHoBHas1/ Kou-Bo.
(aBTOp, 3arJaBue, BU/I, MECTO U IOl M3aHUs, |JOMOJHHUTEJbHAsI| JK3.B DJIeKTPOHHBbIE
KOJI. CTP.) Jureparypa 0uo.J1. pecypcbl
XUMHS © y4eOHUK JUTS CPEHETO https://urait.ru/bcod
podeccHoHaIBLHOT0 00pa3oBanus / OcHOBHAas e/584524
1O. A. JleGenes, I'. H. ®aneeB, A. M. I'omy0Ges,
B. H. [llanoBax ; mox oOmiel peaakmuei
I'. H. ®aneeBa. — 3-¢ u3m., nepepad. u gom. —
Mocksa : U3narensctBo FOpaiit, 2026. — 445 c.
Andunorenosa, M. B. Xumus : ydeOHUK U https://urait.ru/bcod
MPAKTUKYM JUIsI CPEAHET0 MPOPeCCUOHANTBHOTO OcHOBHas e/585046
oOpazoBanus / . B. Audunorenora, A. B. babkos,
B. A. IlonikoB. — 2-e u31., UCHp. U JOT. —
Mocksa : U3natensctBo FOpaiT, 2026. — 291 c.
Tynukun, E. 1. Xumus. B 2 4. Yacts 1. O61as u https://urait.ru/bcod
HEOpraHu4yecKast XuMHusl : y4eOHHK 1 cpeaHero  (OCHOBHAs e/513730
podeccHoHaIbLHOro 00pa3oBanus /
E. U. Tynukua. — 2-€ u31., ucup. U J01. —
Mocksa : M3znatensctBo FOpaiit, 2023. — 385 c.
Tynukun, E. 1. Xumus. B 2 4. Yacts 2. https://urait.ru/bcod
Opranudeckasi XUMusl : y4eOHUK JIJIsI CPEIHETO OcHOBHas e/513731
podeccHoHaIbsHOro 0opasoBanus /
E. U. TynukuH. — 2-e u31., UCIIp. U JOI. —
Mocksa : U3natennsctBo FOpaiit, 2023. — 197 c.
Hukonbckuii, A. b. Xumust | y4eOHUK U MIPAKTHKYM https://urait.ru/bcod
1S cpeHero npodeccnonanbHoro oopasosanusi /| |(OCHOBHasI e/562271
A. b. Hukonbsckuii, A. B. CyBopoB. — 2-€ u3z.,
nepepab. u gon. — Mocksa : 3gaTenscTBo
FOpaiit, 2026. — 507 c.
Pocun, U. B. Xumus. YueOHUK U TPAKTUKYM: IS https://urait.ru/bcod
cpenHero mpogeccHoHaaIbHOTro 00pazoBanus / JlonoHUTEIHHAS 5/583879
. B. Pocun, JI. /1. Tomuna, C. H. ConoBbeB. — B
Mocksa : U3narensctBo FOpaiit, 2026. — 328 c.
3aiines, O. C. Xumus. JJabopaTopHbIi pakTUKYM https://urait.ru/bcod



https://urait.ru/bcode/584524
https://urait.ru/bcode/584524
https://urait.ru/bcode/585046
https://urait.ru/bcode/585046
https://urait.ru/bcode/513730
https://urait.ru/bcode/513730
https://urait.ru/bcode/513731
https://urait.ru/bcode/513731
https://urait.ru/bcode/562271
https://urait.ru/bcode/562271
https://urait.ru/bcode/583879
https://urait.ru/bcode/583879
https://urait.ru/bcode/598650

Kuuroo0ecneueHHOCTh

Bbubaunorpaguyeckoe onucanme u31aHus OcHoBHas1/ Ko.1-Bo.
(aBTOp, 3ar;1aBNe, BUJ, MECTO U IO/l M3IAHHUA, |JONMOJHUTEJIbHAS| JK3. B DJIeKTPOHHbIE
KOJI. CTP.) Jureparypa ono.1. pecypcbl
1 cOOpHUK 331a4: yueOHoe mocodue st cpeanero  |JlomosHuTensHast e/598650

npodeccuonaapHOr0 00pazopanus /
0. C. 3aiiueB. — Mocksa: 13narenscto FOpaiir,
2026. — 202 c.

[Tepeuens coBpeMeHHBIX TpodeccroHanbHbIX 0a3 ganHbIX (CITB/])

Ne Haumenosanue CIIB/]
1 Hayunast snexrponnas oudiamnoreka eLIBRARRY - www.elibrary.ru
2 Hayunast anextponnas oudianoreka KubdepJlennHxka - www.cyberleninka.ru

[lepeuens nHpopManMoHHbIX cripaBouyHbIX cucteM (MCC)

Ne Hanmenoanue UCC
1 (CmpaBounas mpaBoBas cuctema Koncynprantllmroc www.consultant.ru
2 |Dnexrponnas 6ubamoreunas cucrema O5C JOPAUT - www.urait.ru

4. KOHTPOJIb U OLHEHKA PE3YJIbTATOB OCBOEHUSA JUCIIUITJIMHbI

KoHTposb ¥ oOmeHKa pe3ylbTaTOB OCBOCHUS JUCHUIUIMHBI  OCYIIECTBIISICTCS
MpenoJaBaTeieM B TPOIECCe MPOBEIACHUS TMPAKTUYECKUX 3aHATHH W JTaOOpaTOpPHBIX padoT,
TECTUPOBAHUS, a TAK)KE BBIMOJHEHUS OOYJAIOIUMHKCS WHIWBHUIYAJTbHBIX 3aJlaHWN, MPOEKTOB,
HUCCIIEJOBAHUM.

Pe3yabTarsl 00yyeHus DopMbI U METOABI KOHTPOJISI M
(ocBOEHHbBIE YMEHHsI, YCBOCHHbIE 3HAHMS) OlIeHKH Pe3yJIbTATOB 00y4YeHHs

YmMmenus

V-1. BpIBIATH XapakTepHbE MPU3HAKK U B3auMOCBS3b | [IpakTuueckue paboThl.
W3YYCHHBIX TOHATUH, MPUMEHATh COOTBETCTBYIOIIHE
MOHATHS  NpPU  ONUCAHUM  CTPOCHHUS U CBOMCTB
HEOPraHMYECKUX W OpPraHUYeCKUX BEIIECTB U HX
MIPEeBPALEHU; BBISBIISATh B3AUMOCBS3b XUMUYECKUX 3HAHUIM

C IIOHATHUAMU u npeaCTaBJICHHUAMU Apyrux
C€CTCCTBCHHOHAYYHBIX ITPCAMCTOB
V-2. Hcnonb3oBarh HanMCHOBaHM A XUMHNYCCKHX

COCIMHEHUN MEXIYHApOJHOTO COK03a TEOPETHYECKOW H
IIPUKJIAJHON XUMUU U TPUBUAJIbHBIC HA3BaHUS BAKHEHIINX
BellecTB  (3TWJIEH,  aueTWIeH, INuuepuH,  (eHou,
¢dopmanbaeru, yKCycHas KUCIOTa, TJIMLUH, yYrapHbIi ras,
YIIEKHUCIIBIA Ta3, aMMUaK, TallleHas W3BECTb, HeralleHas
U3BECTh, NMUTHEBAsI COJA U JIPYTUX), COCTABIATH (OPMYIIbI
HEOPraHUYECKUX M OPraHUYECKUX BEUIECTB, YPaBHEHMUS
XUMUYECKUX peaKIfii, 00BICHATh UX CMBICIT; IOITBEPKIATh
XapaKTepHbIE XUMUYECKUE CBOMCTBa BEILECTB
COOTBETCTBYIOIIMMHU  DKCIIEPUMEHTAMM M 3alUCAMH
YPaBHEHUN XUMHUYECKUX PEAKLIUI
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https://urait.ru/bcode/598650
http://www.elibrary.ru/
http://www.cyberleninka.ru/
http://www.consultant.ru/
http://www.urait.ru/

PesynbTaTsl 00yyeHus
(ocBOeHHBIE YMEHHsI, YCBOEHHbIE 3HAHMSA)

(I’OpMI:.I H METOAbI KOHTPOJIA U
OLCHKH pe3yJibTaTOB Oﬁy‘leHI/lﬂ

V-3.  VcraHaBnuBaTh  IPUHAIIEKHOCTh  U3YyYEHHBIX
HEOPraHUYECKUX MU OpPraHMYeCKHX  BELIECTB K
ONpEJENIEHHbIM  KJlaccaM M TIpynnamM  COEIUHEHMH,
XapaKTEPHU30BaTh X COCTAB U Ba)KHEWILINE CBOWCTBA

V-4. Ornpenenarsb BU/IbI XUMHYECKUX  CBSI3EH
(KoBajleHTHAas, HOHHAs, METAJJINYECKas, BOJOPOIHAS ), TUIIBI
KPUCTAIIIMYECKUX PELIETOK BELIECTB; KIacCU(UIMPOBAThH
XUMHUYECKUE PEAKIINU

V¥-5. [IpoBoauTh pacyeTsl MO XUMHUYECKUM (GopMmysiaaMm U
YpaBHEHUSAM XHMHUYECKUX pEAKUUH C UCIHOJIb30BAHUEM
(¢u3nyecKux BEJIMYMH, XapaKTepU3YIOLIUX BEIIECTBA C
KOJIMYECTBEHHOM CTOPOHBI: Macchl, 00beMa (HOpMaJIbHbIE
yCIIOBHSI) Ta30B, KOJIMYECTBA BEIIECTBA; MCIOJIb30BaTh
CUCTEMHbIE XUMHUYECKUE 3HAHUS Ul NPUHATHUS PEIICHUN B
KOHKPETHBIX JKM3HEHHBIX CHUTyallMsIX, CBSI3aHHBIX C
BEILIECTBAMU U UX IPUMEHEHUEM

V-6. IlnanupoBarb W  BBINOJHATH  XUMHUYECKUH
SKCIEPUMEHT (KauyeCTBEHHbIE pEaKUu Ha KaTHOHBI U
aHUOHBI,  (YHKUMOHAJIbHBIE  TPYIIbl  OPraHUYECKUX
COeMHEHUN JeHaTypanus OeNKoB IpH HarpeBaHUH,
LBETHbIE pEaKlIHUU OEJIKOB; MPOBOJUTH PEAKIMHM HOHHOTO
oOMeHa, ompeneisITh CpeAy BOIHBIX PacTBOPOB, peUIaTh
SKCIIEPUMEHTAJIbHBIE 3a1aun Ha pacrno3HaBaHuE
HEOPraHWYeCKUX M  OpPraHMYeCKWX  BEIIeCTB) B
COOTBETCTBUU C MpaBUJIaMH TEXHUKH OE30MaCHOCTH TMPH
oOpareHuu c BEIIIECTBAMH u 1a60paTOPHBIM
o0opynoBaHUEM; TPEICTABIATH PE3YJIbTAaThl XUMHUYECKOTO
JKCIEPUMEHTA B dopme 3anucu ypaBHEHUI
COOTBETCTBYIOIIUX peakuuil U (popMynHpoBaTh BHIBOJIBI Ha
OCHOBE ATHUX PE3yJIbTaTOB

V-7. Ananu3upoBaTh  XUMHUYECKYI0  HH(POPMAIIHUIO,
MOJIy4aeMYyI0 M3 Pa3HbIX HCTOYHUKOB (CPEICTB MAacCOBOI
nHpopMmaiuu, cetb UTHTEpHET U Ipyrue)

V-8. CoOumronats npaBuia SKOJIOTUYECKHU
1enecooOpazHoro MmoBeAeHHsT B OBITY U TPYIOBOM
NEeSITEeILHOCTH B IIENIIX COXPAHEHUS CBOETO 3J0POBbS H
OKpY)KaloIlled MPUPOJHON Cpebl; YUYUTHIBATh OIACHOCTD
BO3JICHCTBUSL HA JKUBBIE OPraHU3MbI  OIpPENEICHHBIX
BEIIECTB, TIOHHMMAas CMBICI [OKa3zaTedsl TMpeAelbHOMI
JOMYCTUMOMN KOHIIEHTPAIIUU

VY-9. Bnaners OCHOBHBIMH METOJaMU HAYyYHOTO MO3HAHUS
BEIIECTB M  XUMHYECKUX  sBIIeHUH  (HaOmoJeHue,
U3MEpEHHe, DSKCIEePUMEHT, MOJICIMPOBAaHUE); BIAJETh
CUCTEMOMW 3HAaHUU O METOAAX HAY4YHOIO MO3HAHUS SIBJICHUN
IIPUPOJBI, MCIOJIb3YEMBIX B €CTECTBEHHBIX HayKax H
YMEHUSAMHU IIPUMEHSTD 3THU 3HAHUS npu
OKCIEPUMEHTAJIbHOM HCCIEJOBAaHMM BEUIECTB M JUIA
OOBSICHEHUS! XUMHUYECKUX SBJICHUH, HMEIOIUX MECTO B
IIPUPOJIE MPAKTUYECKONW JEATEIBHOCTH YEJIOBEKa M B
IIOBCEHEBHOM KM3HMU.
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Pe3yJ’[LTaTBI oﬁyqe}mﬂ (D()pMI:.I H METOAbI KOHTPOJIA U
(OCBOCHHLIe YMEHUHA, YCBOCHHBIC 3H3HI/IH) OLCHKH pe3yJibTaTOB oﬁyqe}mﬂ

3Hanug

3-1. Bunagers cuctemoil XMMHYECKMX 3HaHUM, koTopas | IIpaktuueckue paboThl.
BKJIIOUAET: OCHOBOIIOJIATalOIIME TOHATUA (XMMHUYECKUM
SJIEMEHT, aTOM, JJIEKTPOHHAas 00ojodYka aroma, s-, p-, d-
JJIEKTPOHHBIE ~ OpOMTaIM  aTOMOB, MOH,  MOJIEKYJa,
BaJICHTHOCTb, AJIEKTPOOTPULIATEIBHOCTD, CTENEHb
OKHUCJICHHS, XMMMYECKas CBsI3b, MOJIb, MOJIIpHas Macca,
MOJIIPHBII 00BEM, YIIIEpOTHBIN CKeNeT, (HYHKIMOHAIbHAs
Ipylna, pagukai, U30MEpusi, U30MEphbl, T'OMOJOTHYECKHIM
pan, rOMOJIOTH, YIJIEBOAOPOBI, KHCIIOPOJ- u
a30TCOMEpKAINE COEAUHEHUs,, OMOJOIMYECKH AaKTHBHBIE
BelecTBa (YrJIeBOAbI, KUPBI, OENKH), MOHOMEp, MOJIUMED,
CTPYKTYpHOE 3BEHO, BBICOKOMOJIEKYJSPHbIE COEAMHEHUS,
KpUCTAJIJIMYECKas PpELIeTKa, TUIbl XUMUYECKHX pPEaKIMi

(OKHUCIIUTEIIBHO-BOCCTAHOBUTEIIBHEIE, 9K30- u
SHIOTEPMHUUYECKHE, PEAKIIMA HOHHOTO OOMEHa), pacTBOp,
AIIEKTPOJIHUTHI, HEDJIEKTPOJIUTHI, AIIEKTPOJIUTHYCCKAS

JMCCOLIMAIUs, OKHCIUTENb, BOCCTAHOBUTENb, CKOPOCTb
XUMUYECKON PEaKIuu, XHMHUECKOE PaBHOBECUE), TEOPHUU U
3aKOHBI (TeOpI/ISI XUMHYECKOTO CTPOCHHUA OPraHuYCCKUX
Bemects  A.M.bytiiepoBa, Teopus  IEKTPOJIUTHYECKON
mucconmanuu, llepmogmueckuit 3akon [[.M.Menneneena,
3aKOH COXpaHEHHUS Macchl), 3aKOHOMEPHOCTH,
CUMBOJIMYECKUH S3bIK XUMUU.

3-2. CdopMupoBaTh TPEACTABICHHUI: O XUMHUYECKOU
COCTaBJISIFOIIEH €CTECTBEHHOHAYYHON KapTHHBI MUpa, POJIH
XMUMHM B TO3HAHUU SBJICHUH MPHUPOAbI, B (POPMHPOBAHUU
MBIIIJICHUSI U KYJIbTYPHl JIMYHOCTH, €€ (PYHKIMOHAIBHOM
IrPaMOTHOCTH, HEOOXOIMMOM Ui pelIeHUsl MPaKTUYECKUX
3alad M OKOJIOTMYECKH OOOCHOBAHHOIO OTHOIIEHHUS K
CBOEMY 3/I0POBBIO U IPUPOTHOMU cpelie.

5. OCOBEHHOCTHU OCBOEHMS JUCHUIIVIMHBI 1JIs1 THBAJIUIOB U JIUIL C
OI'PAHUYEHHBIMHA BO3MOKHOCTAMMU 310POBbS

OOyueHne 00y4aroIMXCsl ¢ OTPAHUYEHHBIMU BO3MOXKHOCTSIMHU 37I0POBbSl IPU HAJTHYUH
3adBJICHMs]  OCYIIECTBJSIETCS Ha OCHOBE aJalNTHUPOBAaHHOM pabodeil mporpammsl ¢
UCIOJb30BAHUEM  CIIELUANbHBIX METOJAOB OOYy4eHUS M JAMJAKTHUUECKHMX MaTepuasoB,
COCTaBJIEHHBIX C YY€TOM OCOOCHHOCTEH NCUXO()U3MUECKOrOo Ppa3BUTHUS, WHIUBUAYAIbHBIX
BO3MO’KHOCTEH U COCTOSIHUSA 370POBBS TAKUX 00ydaromuxcs (00yyaromerocs).

B mensx ocBoeHus yueOHON mporpamMmbl JUCHUIUIMHBI HMHBAJIMJIAMU W JIMIIAMU C
OTpaHUYEHHBIMU BO3MOXKHOCTAMU 3710poBbs Koutemk obecrnieunBaer:

— i1 UHBAIUAOB U JMIl C OIPAaHUYEHHBIMH BO3MOYKHOCTSIMHM 3J0pPOBbSl IO 3pPEHUIO:
pa3MmellleHue B JOCTYNHBIX JUIsI OOy4YalolMXCs, SBJSIIOIIUXCA CIENbIMU  WJIH
CIabOBU/AIIMMH, MECTaX M B aJalTUPOBAHHOM (opMme CrnpaBoYHOW HH(pOpMAIUU O
pacriicaHMM  Y4eOHBIX  3aHATHH;  NPHUCYTCTBHE  AaCCHCTEHTa,  OKa3bIBAIOLIETO
oOyyaromemMycss HEOOXOJIUMYIO TOMOIb; BBIMYCK aJbTEPHATHBHBIX (OpMATOB
METOIMYECKUX MaTepraoB (KpyHIHbIN mpudT wim aynuodaisl);

25




— I HHBAJIMAOB W JIHMI C OrpaHUYCHHBIMHU BO3MOXHOCTAMHU 3J0POBbLA IO CIYXY:
Ha/IJISKAIIMMHU 3BYKOBBIMH CPEJICTBAMH BOCIIPOU3BEICHUE HH(POPMALINH;

— I HHBAJIMAOB W JKML C OI'PAHUYCHHBIMU BO3MOKHOCTAMH 3J0POBbs, HMCHOIIUX
HapyImICHUA OIOPHO-ABUI'ATCIBHOIO alIapara: BO3MOKHOCTb 6CCHpeH$ITCTBeHHOI‘O
JocTyna OOydaromMxcsi B ydeOHblE TNMOMEUICHHS M Jpyrue IMOMENeHHs y4eOHOTro
KOpILyca, a Tak)Ke IpeObIBaHUE B YKa3aHHBIX TOMELICHUSIX.

OO6pazoBanue 00y4aOIIUXCS ¢ OTPAHUYECHHBIMU BO3MOKHOCTSIMHU 3/I0POBbSI MOKET OBITH
OpraHru30BaHO KaK COBMECTHO C APYIrUMHU O6yanOIHHMHC$I, TaK U B OTACJIBHBIX I'pYyIIllax WU B
OTACJIbHBIX OpraHu3alusix.
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