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1. OBLIASA XAPAKTEPUCTUKA PABOYEHN NPOI'PAMMBI
OBHIEOBPA30OBATEJIBHOI'O NIPEIMETA «XUMMUS»

1.1. Mecto npeamera B cTpyKType o0pa3oBartenbHol nporpammbl CIIO

Oo6meoOpa3oBaTenbHblii  mpenMer  «XUMHs» — SBISETCS  00s3aTeIbHOW  YacThIO
00111e00pa30BaTEILHOTO MHUKJIa 00pa3oBaTeaIbHOM mporpaMMbl B cootBeTcTBUU ¢ @I'OC CIIO mno
cnenuanbHocT 09.02.06 CereBoe M CUCTEMHOE aIMUHUCTPUPOBAHHUE

[TpuknagHoit Momymb BKJIOYaeT paznen 8 «Xumusg B OBITY W IMPOU3BOACTBEHHOMN
JESTEIbHOCTH YeJIOBEKay, KOTOPBII peanu3yercs s Bcex mpodeccuil/cnenuaibHOCTe METOA0M
pellleHusl KECOB, CBSI3aHHBIX C HKOJOTMYECKON O€30MacHOCTbI0 M OIEHKOM MOCIeCTBUN
OBITOBOM W TPOW3BOJCTBEHHOH JIEATEIBHOCTH, COOTBETCTBYIOIICH OTpacisiM Oymyiien
poeCCHOHATIBHOMN EATETFHOCTH 00YJarOIIXCsl.

1.2. llean u nuiiaHupyeMble pe3yabTaThl OCBOCHHS MpeaAMeTa

1.2.1. llesiu u 3ag1aum npeaMera

Coneprkanue mporpaMMbl 00111€00pa30BaTEIHLHOTO MpeaMeTa «XUMHs» HaIlpaBJIeHO Ha
JIOCTUKEHUE CIEAYIONIUX LeJIei:

- dbopMHUpPOBaHHE CUCTEMbl XMMUYECKUX 3HAHUNM KaK Ba)KHEHIIEH COCTaBJISIONIEH
€CTECTBEHHO-HAYyYHON KapTUHBI MHpa, B OCHOBE KOTOpPOM JieXaT KIIIOYEBbIE IOHATHS,
dbyHIaMeHTallbHbIE 3aKOHBI U TEOPUU XUMHUU, OCBOCHHUE SI3bIKa HAYKH, YCBOCHHE M MOHUMaHUE
CYIIHOCTH JJOCTYITHBIX 0000IEHII MUPOBO33PEHYECKOT0 XapaKTepa, 03HaKOMJICHHE C UCTOpUei
UX Pa3BUTHS U CTAHOBJICHMS;

- dopMHpoBaHHE M pa3BUTHE TNPEACTABICHUH O HAy4YHBIX METOJaX MO3HAHUs
BEIIECTB U XUMUYECKUX PEAKIINI, HEOOXOAUMBIX JUIsl IPUOOPETEHUSI YMEHUI OpUEHTUPOBATHCS B
MHUpPE BEIIECTB M XUMHYECKHUX SBJICHUH, MMEIOUIMX MECTO B IPHUPOJE, B INPAKTUYECKOH H
MIOBCEIHEBHOM JKN3HY;

- pa3sBUTHE YMEHUH M CIIOCOOOB JESITEIbHOCTH, CBA3aHHBIX C HAOJIOJCHHEM U
O00BSICHEHHEM XHMHYECKOT0 3KCIIEPUMEHTa, COOI0eHHEM MpaBui 0€30MacHOro oOpalieHus ¢
BEIIECTBAMH.

3anauu npeamera:

1) copMHpOBaTH MOHUMAaHUE 3aKOHOMEPHOCTEH TMPOTEKAHHS XUMHUYECKUX
IIPOLIECCOB U SIBJIEHUI B OKPY’KAIOILEH CPEE, a TAK)KE UX CBSI3b C LIEJIOCTHON HAYYHON KapTHUHOMN
MUpa U APYTUMHU €CTECTBEHHBIMU HayKaMU;

2) pa3BUTh YMEHHsSI COCTaBIATh (OPMYJIbI HEOPTaHWYECKUX M OPTraHUYEeCKUX
BEIIECTB, YPaBHEHUS XUMHUECKUX pEaKIUil, OOBACHATH HUX CMBICI, HHTEPIPETUPOBATH

PE3yIbTaTbl XUMHYCCKUX SKCIICPUMCHTOB,



3) chopMUpOBaThH HaBBIKU MIPOBEICHUS MPOCTEHIINX XUMHYECKUX
OKCIIEPUMEHTATBHBIX KCCIEAOBAaHUN C COOJIIOJICHHEM TpaBMJI 0E30MacHOTO OOpaiieHus ¢
BEIIECTBAMH U JIAOOPATOPHBIM 000PYOBAHUEM;

4) pa3BUTh YMEHHUS HaXOJUTh, AHAJIW3UPOBATh M UCIHOJIL30BaTh HH(MOPMAIIUIO
XUMHYECKOT0 XapakTepa M3 pa3IU4HbIX HMH(GOPMAIMOHHBIX HWCTOYHUKOB, BKJIIOYas Y4eOHYIO
TUTEpaTypy, HAydHbIC MyOTUKAIMK U HHTEPHET-PECYPCHI,

5) chopMUPOBATh YMEHHS TPOTHO3UPOBATH IMOCIEACTBUS CBOCU NEATEIBHOCTH H
XUMHUYECKHX MPUPOJHBIX, OBITOBBIX U MPOU3BOJCTBEHHBIX MPOILIECCOB, YUUTHIBAS BO3MOXKHbBIE
9KOJIOTHYECKHE U COLIMaIbHbIe BO3CHCTBUS;

6) chopMUpOBAaTh TIOHMMaHWE 3HAYUMOCTH JIOCTIDKEHUN XUMHYECKOH HayKu H
TEXHOJIOTHH Il Pa3BUTHS COIUMAIBHONH M IPOW3BOJCTBEHHON cep ¢ YyMCHHEM INPUBOIUTH
PUMEPHI UX PUMEHEHHSI B PA3TUYHBIX chepax KU3HU.

1.2.2. Tlimanupyemble pe3y/abTaThl O0CBOEHHMS 0011e00pa30BaTeJbLHOI0 NMpeaMeTra B
coorBeTcTBMU ¢ PI'OC CIIO 1 Ha ocHoBe ®T'OC COO

Ocoboe 3HadyeHume oOmIeOOpa3oBaTeNbHAs JUCHHMIUIMHA «XUMHS» HMEET TIpHU
dopmupoBanuu u pazsutuu OK 01; OK 02; OK 04; OK 07 u IIK, npeacrapnennsix Bo ®I'OC

CIIO mo crnenuaibHOCTH.



Koa n
HAaHMeEHOBaHHeE
bopmupyembIx
KOMIIeTeHIU i

IInanupyemble pe3yJbTaThl 0CBOCHHS THCIUIIUHBI

O01mme

JAucnuniimHapHbie

OK 01. Beibupats
CIIOCOOBI PEICHUs
3amad
npodeccnoHaTBEHOMI
JESTEeTbHOCTH
NPUMEHUTEIBHO K
pa3IMYHBIM
KOHTEKCTaM

JINYHOCTHBIE pe3yJabTaThl 10/I’KHBI OTPA’KATh B YaCTH:
TPYAOBOI'0 BOCIIUTAHUS:

FOTOBHOCTb K  TPYAY, OCO3HAaHUE  IIEHHOCTH
MacTepcTBa, TPYy10Jio0ue;
TOTOBHOCTD K aKTUBHOMU NEeSATEIbHOCTH

TEXHOJIOTUYECKOM M COUMAIBHON HANpPaBIEHHOCTH,
CIIOCOOHOCTh ~ MHMIIMUPOBATh,  IUIAHUPOBATH |
CaMOCTOATEJIbHO BBINOJIHATH TAKYIO J€ATEIIbHOCTD;
HHTEpPEC K paszIMYHbIM cdepaMm mnpodhecCHOHATbLHON
JIeSITEILHOCTH.

MeTaHpe)IMeTHbIe pe3yJbTaThbl J0J/KHBI OTPAKATDL:

OBJ1aieHHe

YHUBepPCAJIbHBIMH Y4eOHBbIMH

NO3HABATEJILHBLIMHU NeHCTBUAMU:
a) 0a30Bble JOTHYeCKHE JelCTBHS.

CaMOCTOSITENIbHO (POPMYIIMPOBATH U aKTYaIH3HPOBATH
npobJeMy, paccMaTpUBaTh €€ BCECTOPOHHE;

YCTAQHABJIMBATh  CYINICCTBEHHBIM  MPH3HAK WA
OCHOBAaHUA  IJIA CpaBHeHI/Iﬂ, KJ'IaCCI/Iq)I/IKaIII/II/I nu
00001IeHHS;

ONpEACIIAThL HCJIN ACATCIIBHOCTH, 3a/1aBATh I1apaMCTPhI
" KpUTCPUHN UX JOCTUIKCHUA,

BbBIABJIATE 3aKOHOMCEPHOCTH W IIPOTHUBOPCYHA B
paccMaTpruBACMBbIX ABJICHUMAX,

BHOCUTb KOPPEKTHUBBI B JOCATCIBHOCTb, OLCHHUBATH
COOTBETCTBUEC PE3YJIBTATOB LCIIAM, OLICHHUBATH PHUCKH
HOCJ'ICI[CTBI/Iﬁ ACATCIIbHOCTH.

0) 0a3oBbIe HCCIEN0BATEIbCKHUE eHCTBUS:

BJIQJICTh HABBIKAMHU Yy4eOHO-UCCIEAOBATEIbCKON H
MPOEKTHON JeATeIhbHOCTH, HaBBIKAMH pa3peIIeHUs
po0Jem;

JAucuunimHapHbie pe3yJbTaThl 10JKHbI OTPAXKATh:

ITP6 01. chopMUPOBAHHOCTH MPEACTABICHUN: O XUMUYECKOU
COCTaBJISIIOICH €CTECTBEHHOHAYYHOM KAapTUHBI MHUpa, POJIU
XUMHH B TIO3HAHUM SIBIICHUH TPUPOIBI, B (POPMUPOBAHUU
MBIIUICHUSI W KYJbTYPhl JIMYHOCTH, €€ (YHKIIMOHAJIBLHON
IPaMOTHOCTH, HEOOXOUMOM JUIsl pEIICHUS MPAKTUUYECKUX 3a]1a4
U DKOJOTMYECKM OOOCHOBAaHHOIO OTHOIIEHHS K CBOEMY
3I0POBBIO U IPUPOHON CpeEIE;

IIP6 02. BiaseHue CUCTEMOM XMMHUYECKMX 3HAHMM, KOTOpas
BKJIIOYACT:  OCHOBOIOJIATAIOIIUE  TOHATHS  (XUMHYCCKUU
DIIEMEHT, aToM, DJJIEKTPOHHas o00ojoYka aroma, s-, p-, d-
AJICKTPOHHBIC OPOUTAIM ATOMOB, MOH, MOJICKYJIa, BAJICHTHOCTD,
3JEKTPOOTPUIIATENILHOCTh, CTENEHb OKUCICHHS, XHUMUYEecKas
CBA3b, MOJIb, MOJISIPHAsl Macca, MOJISIPHBIN 00beM, YIIepOaHbIN
ckeneT, (yHKIMOHaIbHAs Tpynma, paadkal, H30MepHs,
W30MEpbI, TOMOJOTHYECKUM Psii, TOMOJIOTH, YTJIEBOJOPOIBI,
KHCTIOPOJI- U a30TCOAEpXkalllie COEAMHEHUS, OUOIOTMYeCcKU
aKTUBHBIE BellecTBa (YIJIEBOIBI, KHUPBI, OCJIKH), MOHOMED,
MOJIUMEP,  CTPYKTYPHOE  3BEHO,  BBICOKOMOJIEKYJSIPHBIE
COCIMHEHUS, KPUCTAJUIMYECKAsl PEeIIeTKa, THUIBI XUMHUYECKUX
peakuuit (OKHCITUTEIbHO-BOCCTAaHOBUTEIBHEIC, 9K30-U
SHJOTEPMUYECKHE, PEAKIMH HMOHHOTO OOMEHa), pacTBOD,
AIEKTPOJIUTHI, HEAJIEKTPOJIUTHI, ANEKTPOJIUTUYECKAS
JIMCCOIMAINSA,  OKUCIUTENh, BOCCTAHOBHUTEIb, CKOPOCTh
XUMHUYECKON pEeaKIuu, XUMHUUYECKOE DPABHOBECUE), TEOPUU U
3aKOHBI (TEOPHSI XHUMHYECKOTO CTPOCHHSI OpPTaHUYECKUX
BeuiectB  A.M. bByriepoBa, TeOpUs 3IIEKTPOIUTUYECKOU
Jcconuanuu, nepruoandeckuii 3akon .M. MenneneeBa, 3akoH
COXpPAHEHHUsI MacCChl), 3aKOHOMEPHOCTH, CUMBOJIMYECKUM SI3BIK
XUMUH, (PAKTOJIOTMYECKUE CBEIEHUS O CBOWCTBAaX, COCTaBe,

5




BBISBIIATH ~ IPUYMHHO-CIIEJCTBEHHBIE  CBA3M U
aKTyaJIM3UpoBaTh 3ajady, BBIJBUIATh TMIIOTE3Y €€
pelleHus, HaXOIUTh apryMEHThI Ui J10Ka3aTeabCTBa
CBOMX YTBEpXKJEHHUH, 3ajaBaTh IapaMeTpsl U
KPUTEPHH PELICHHUS;

aHAJIM3UPOBATh NOJIYYEHHBIE B XO/1€ PEILICHUs 3a7auu
pe3yJbTaThl, KPUTUYECKH OLIEHUBATh ux
JIOCTOBEPHOCTbH, IPOTHO3UPOBATh U3MEHEHUE B HOBBIX
YCIIOBHSX;

YMETb NEPEHOCUTHh 3HAHUS B I103HABATEIBHYIO U
IIPAKTHUYECKYIO 00JIaCTH KU3HEACATEIIbHOCTH.

NOJy4eHHH M 0e30MacHOM HCMOJIb30BAaHUM  BAKHEUIIMX
HEOPraHMYECKUX W OPraHMYeCKHMX BEIIECTB B OBITY U
IIPAKTUYECKOMN AEATEIbHOCTH YEJI0BEKa;

I1P6 03. chopMHUPOBAaHHOCTh YMEHUH BBISBIISATH XapaKTEpHBIC
IIPU3HAKA U B3aUMOCBS3b W3YYEHHBIX IOHATHH, IPHUMEHSITH
COOTBETCTBYIOILNE MOHATHUS IPU ONIMCAHUM CTPOEHUS U CBOWCTB
HEOPraHMYECKUX U OPraHUYECKUX BEIIECTB U UX IPEBPAILECHUN;
BBISIBJISITH B3aMMOCBSI3b XMMMUYECKHUX 3HAHUN C MOHATUSIMU U
IIPEJICTaBICHUSMU JPYTUX €CTECTBEHHOHAYYHBIX NPEIMETOB;
IIP6 04. chopMUPOBAHHOCTHP YMEHHH  HCIIOJIb30BaTh
HAaUMEHOBAHMsI XMMMUYECKHUX COCIMHEHUN MEXAYHapOIHOIO
COI03a TEOPETUYECKOM M NPUKIAJIHON XMMHU U TPUBHUAIBHBIE
Ha3BaHUs BOXHEWIIMX BELIECTB (ITUJIEH, alleTUJICH, TIMLIEPHH,
denon, dpopmanpaeTua, YKCyCHasi KUCIOTA, TIHWIMH, YTapHbII
ra3, yrJIeKHCIbIi Ta3, aMMMaK, raleHas W3BEeCTb, HEralleHas
W3BECTh, NMHTHEBAsI COJa W MAPYIHX), COCTABIATH (HOPMYIBI
HEOPraHMYECKUX M OPraHWYECKUX BEILECTB, YypPaBHEHUS
XUMHUYECKUX PEaKLUN, OOBICHATH UX CMBICH; IMOATBEPXKIATh
XapaKTepHbIe XUMHYECKHE CBOICTBa BEIIECTB
COOTBETCTBYIOIIMMHU IKCIEPUMEHTAMHU U 3aIMCSIMHM YpaBHEHUN
XAMHUYECKHUX PEaKIUi;

IIP6 05. chopMuUpOBaHHOCTH YMEHMH  YCTaHaBIMBATh
MIPUHAJJIEKHOCTh U3YUYE€HHBIX HEOPraHMUECKUX U OPraHUYECKUX
BEUIECTB K ONPEICIIEHHBIM KJaccaM M IpylaM COEIUHEHHH,
XapakTepu3oBaTh MX COCTaB M BaXHEWIIHWE CBOMWCTBA;
OTpeNeNATh BUbl XUMHUUECKUX CBsA3el (KOBaJeHTHAas, HOHHa,
METaJIJIMYecKasi, BOJOPOAHAs), TUIMBl  KPUCTAIIMYECKUX
PELIETOK BEIIECTB; KIaCCU(PHUIIMPOBATH XUMUUECKUE PEaKIIH;
I1P6 07. cpopMUpOBaHHOCTh YMEHUN MPOBOJUTH PacueThl MO
XUMUYECKUM (POpMYJIaM U YpaBHEHHUSIM XUMHUUYECKHX PEaKIuil ¢
UCIIOJIb30BaHNWEM (DU3MUECKUX BEJIUYMH, XapaKTePU3YIOIIMX
BEIIECTBA C KOJMYECTBEHHOM CTOPOHBI: Macchl, 0o0beMma
(HOpManibHBIE ~ YCIIOBHSI) Ta30B, KOJIMYECTBA  BEIECTBA;
MCII0JIb30BaTh CUCTEMHbIE XMMHWUYECKNE 3HAHMS Uil NPUHATUS
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peI_HeHI/Iﬁ B KOHKPCTHBIX JKU3HCHHBIX CUTyallUAX, CBA3AHHBIX C
BCIICCTBAMH U UX IMPUMCHCHUCM.

OK 02. Mcnonb3oBaTh
COBpPEMEHHBIC
CpeJICTBA MTOUCKA,
aHaM3a u
HUHTEPIPETAINH
nHpopManuu u
nH(OpPMAIIMOHHBIS
TEXHOJIOTUU TSI
BBITIOJTHEHHUS 3a/1a4
npoeCCuOHATBLHON
JeSTSILHOCTH

JINYHOCTHBIE pe3yJbTaThbl J0/IKHBI OTPA’KATh B YaCTH:
HEHHOCTH HAYYHOI'O ITO3HAHUSA:

c(hOpMUPOBAHHOCTH MHPOBO33pPEHHS,
COOTBETCTBYIOLIETO COBPEMEHHOMY YPOBHIO Pa3BUTHS
HayKd W OOIIECTBEHHOW NMPAKTHUKH, OCHOBAHHOTO Ha
JUAJIOTe KYIBTYp, CIIOCOOCTBYIOIIETO OCO3HAHUIO
CBOET0 MECTa B MOJIMKYJIBTYPHOM MHUPE;
COBEpILICHCTBOBAHWE S3BIKOBOM M  YHUTATEIbCKOM
KyJbTYpbl KaK CpEICTBAa B3aUMOJCUCTBUS MEXKIY
JIIO/IbMU Y MO3HAHUS MUpA.

MeTaHpe)IMeTHbIe pe3yJbTaThbl J0JKHBI OTPAKATDL:

OBJ1aieHHe

YHUBepPCAJbHBIMH y4eOHBbIMH

NMO3HABATEJIbHBIMU 1eCTBUAMM:
B) pabora ¢ ungopmanmei:

BJIAJCTh HABBIKAMU TIOJy4eHUS HHGPOpMAIMKA U3
HUCTOYHMKOB  pa3HbIX  THIIOB, CaMOCTOSATEIBHO
OCYILIECTBIATh IIOUCK, aHAIW3, CUCTEMATHU3aLUI0 U
MHTEpIIpeTalvi0 MHPOPMALUU DPA3IUYHBIX BUIOB U
(bopM mpecTaBIeHHUS;

co3/1aBaTh TEKCTHl B Pa3IUYHbIX (popmaTrax ¢ yuyeToM
Ha3Ha4YeHUs MHPOpMAIMM M IEJeBON ayAuTOpHH,
BbIOMpasi ONTUMaNbHYIO (OpMy NpPEICTAaBICHUS U
BHU3yaJIN3al1H;

OLICHUBATh JIOCTOBEPHOCTb,
uHpOpMallUK, €€ COOTBETCTBUE
MOPAJIBHO-ITUYECKUM HOPMaM;

JJCTUTUMHOCTD
IIpaBOBbLIM u

BJAJCTh HABbIKAMM pPACIO3HABAHMUSA U  3alUTHI
uHpopMaluy, HUHPOPMAIMOHHOW  0€30MacHOCTH
JMYHOCTH.

JAucuMmiimHapHble (MpeaIMeTHbIe) Pe3yJbTAThl M 10JLKHbBI
0TPaXKaTh:

ITP06 06. Bi1ageHNE OCHOBHBIMU METOJIaMU HAyYHOTO ITO3HAHUS
BEUIECTB U XMUMHUYECKUX SIBICHUU (HAOIIOAeHHE, U3MEpEeHHE,
AKCIIEPUMEHT, MOJCIIUPOBAHUE);

IIP6 07. chopMUpPOBAaHHOCTH YMEHUM MPOBOJIUTH PACUYETHI TI0
XUMHYECKUM (HOpMYJIaM U YPaBHEHHUSAM XUMUYECKUX PEAKITUH C
UCIONIb30BaHUEM (DU3MUECKUX BEIUYMH, XapaKTEPU3YIOIIMX
BEIIIECTBA C KOJIMYECTBEHHOW CTOPOHBI: MAacChl, 0ObeMa
(HOpMalnibHBIE  YCIIOBHUSI) Ta30B, KOJMYECTBA  BEIECTBA;
WCIIO0JIH30BaTh CUCTEMHBIC XUMUUYECKHE 3HAHUS IS MPUHSTHS
pelIeHn B KOHKPETHBIX )KU3HEHHBIX CUTYAllUSIX, CBSI3aHHBIX C
BEIIIECTBAMH M MX TPUMEHEHUEM;

IIP6 08. cdopMupoBaHHOCTH YMEHHH IUIAHUPOBATH U
BBITIOJIHATh ~ XUMHUYECKUNA  DKCIEPUMEHT  (IpeBpalleHust
OpPraHMYECKUX BEIIECTB IIPU HarPEBAHUU, IOTYUCHHUE ITUIICHA U
M3y4YeHUE €r0 CBOWMCTB, KAUECTBEHHBIC PEAKIIMU HA aJIbJCTH/IbI,
KpaxMmaj, YKCYCHYIO KHCIIOTY; JeHaTypauus O€lIKOB TpH
HArpeBaHUM, LBETHbIE PEaKIHH OENKOB; MPOBOJUTH pPEaKIUU
MOHHOTO OOMEHa, OMpeneNsATh CpeAy BOJHBIX pPacTBOPOB,
KaueCTBEHHBIE PEaKIMu Ha cynbdaT-, KapOOHAT- U XIOPU-
AHUOHBI, HA KAaTHOH aMMOHUS, pPEIIaTh IKCIIEPUMEHTATbHbIE
3amaun 1o TemaM "Metamiel" u "HemeTamner") B COOTBETCTBHH
C TpaBWJIaMU TEXHHKH O€30MacHOCTH TMpu OOpaIieHuu C
BEILECTBAMH U JIAOOPATOPHBIM 000pPYJOBaHHEM; NIPEJCTABIATh
pe3ynbTaThl XUMHUYECKOTO JKCIEPUMEHTa B (opMe 3amucu
YpaBHEHUN COOTBETCTBYIOIIMX peakiuidi u (HOpMyIupoBaTh
BBIBOJIbI HA OCHOBE 3THUX PE3YJIbTATOB;

P66 09. chopMupoBaHHOCTH YMEHHUS  aHAJIU3UPOBATH
XUMUAYECKYI0O  HH(OpMAIUIO, TMOJIy4aeMyl U3  Pa3HbBIX
HUCTOYHUKOB (CpeAcTB MaccoBoi nHpopmanuu, cetb HTEepHET

U IpyTHeE).




OK 04. DddexTuBHO

JIN4HOCTHBIE pe3yJabTaThl 10/I’KHBI OTPA’KATh B YaCTH:

JAucnunimHapHbie (nMpeaMeTHbIe) Pe3yabTAaThbl U J0JIKHBI

B3aUMOJICHCTBOBATh U | IPA’kKIAHCKOr0 BOCIIUTAHMS OTPAXKATh:
pabortarth B — TOTOBHOCTH BeCTH CcoBMeCTHYI0 gesrensHocts B | [IP6 08, cdopmupoBaHHOCTE yMeHMH IUIAaHMPOBAaTh |
KOJIJIEKTUBE U HHTEpECax rPaXkJIaHCKOro OOIIECTBA; BBITIOJIHATH ~ XUMUYECKUWA  DKCHEPUMEHT  (IpeBpalleHust
KOMaH/JI€ — yMeHue B3aI/IMOI[eI\/JICTBOBaTB C colajabHbIMU | OPTAaHMYCCKUX BCIICCTB IIPU HArpeBaHuu, IIOJIYYCHHUC dTHJICHA U
WHCTAUTYTaMH B COOTBETCTBUH C UX q)yHKLII/ISIMI/I u | A3Yy4CHHUC CT0 CBOfICTB, KauCCTBCHHLIC PCAKIIUN HA aJIbACTU/BI,
Ha3HAYEHHEM. Kpaxmall, YKCYCHYIO KHCJIOTy; JeHarypauus OelKoB IHpu
MeTanpeaMeTHbie pe3yabTAaThl J0/KHBI OTPAKATH: HarpeBaHUM, IIBETHBIE peaKUUH OEIKOB; NMPOBOJUTH PEAKLUH
OBJlaileHHe YHUBEPCAJbHbIMM KOMMYHHMKATHUBHbIMHM | HOHHOTO oOMeHa, OMNpeNensTh Cpely BOJAHBIX PAacTBOPOB,
JNeHCTBHUAMMU: KauCCTBCHHBIC PCAaKIMU Ha Cy.HI)(baT-, Kap60HaT- u XJIOpuIa-
0) cOBMecTHAas AeATeJbHOCTD! AHUOHBI, HA KAaTUOH aMMOHHS; pPElIaTh 3KCIEPUMEHTAIbHBIC
—  HOHUMATh u HCIIOJIB30BATH nperMyiecTsa | 331a4u 1o temMaM "Meramisr" 1 "Hemeramisl") B COOTBETCTBHH
KOMAH/IHOM ¥ HHINBHAYAIbHON paGoThL; C TMpaBUJaMH TEXHHKH O€30MacHOCTH MpU OOpalieHHH C
— [pUHMMATh  LeIH  COBMECTHOH  jesiresnbHOCTH, | BEIIECTBAMHU U 1abopaTOpHBIM 000PYIOBAaHUEM; TIPEICTABIIATH
OPTaHN30BbIBATh M KOOPAMHUPOBATH ACHCTBHS 10 ee | PE3Y/IBTAThl XMMHYECKOTO OKCIEPUMEHTA B dbopme 3amucu
JIOCTHYKEHUIO: COCTaBIIATh IUIaH NEeUCTBUM, YPaBHEHMH COOTBETCTBYIOIIMX Ppeakuui U (HOpMyIHpOBaTh
pacnpeieniath pojd C y4eTOM MHEHHWH ydacTHHKOB | BPIBOIBI Ha OCHOBC STHX PC3YJIbTATOB.
00CyX1aTh pe3yJbTaThl COBMECTHOM pabOTHI.
OBiaseHne  YHMBEPCAJBHBIMM  PeryJsiTUBHbIMHM
AefCTBUSMU:
r) NPpUHATHE Ce0S M APYTUX JIOdeH:
— TMPUHUMATh MOTUBBI U ApTYMEHTHI IPYTUX JIFOAEH MTpU
aHAJIN3€ PE3YNIbTATOB JEATEIbHOCTH;
— IIpU3HABaTh CBOE MPAaBO U IPABO JAPYIUX JIOJIEH Ha
OIINOKH,
— pa3BHBaTh CIHOCOOHOCTh TMOHHMAaTh MHUP C TO3HUIUH
JIPYroro 4ejI0BeKa.
OK 07. JIMYHOCTHBIE Pe3YJIbTATHI JOJZKHBI OTPAKATH B YacTU: | JucuuiuinHapabie (MpeaMeTHbIE) Pe3yJbTATbl M JTOJKHbI
ConeiicTBOBaThH IKO0JIOTHYECKOr0 BOCIIMTAHMSA: OTpPaXKaTh:
COXPAHEHUIO — chopMupOBaHHOCTL  dKoJoruueckoi  Kyuabrypsl, | PO 01. chOpMUPOBaHHOCTH NMPEACTABIECHUN: O XMMHYECKOH
OKPY’KaIOILEeH Cpeabl, [MOHUMaHWE BIMSHHUS  COIMAIBLHO-DKOHOMHUYECKHMX | COCTABIAIOLIEH €CTECTBCHHOHAYYHOW KapTHUHBI MHpa, pPOJIU
pecypcoc6epe>KeHmo, IIPOIECCOB HA COCTOSIHHUEC HpHpOI[HOﬁ U COLMAIbHOM | XUMUHU B IIO3HAHUU SIBJICHUI npupoanl, B (1)0pMIxIpOBaHI/II/I

MNPUMCHATH 3HAHUS 00
U3MCHCHNH KJIMMarta,

Cpcaknl, OCO3HAHUC rJ100aJIEHOTO

OKOJOTHYCCKHUX HpOGJ’ICM;

Xapakrepa

MBIIUICHUS] ¥ KYJAbTYPHl JIMYHOCTH, €€ (DYyHKIHOHAIBHOU
IrPaMOTHOCTH, HEOOXOMMOM JIJIs pellieHus MPAaKTUYECKUX 3a7a4
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ITPUHIIMIIBI — IUIAHUPOBAaHHME M  OCYINECTBIEHHME JEHCTBUIA B | M DKOJOIMYECKM OOOCHOBAHHOIO OTHOWIEHHS K CBOEMY
OepexIIMBOro OKpYXaIOIleH cpeie Ha OCHOBE 3HAHMS Lelieil | 30POBBIO M PHPOIHON CpeJie;
MPOU3BOJCTBA, YCTOMYMBOI'O Pa3BUTHUS YEJIOBEUYECTBA; IIP6 10. cdhopmupoBaHHOCT, YMEHHI COONIOAATH IMpaBUia
3(1)(1)6KTI/IBHO — QaKTUBHOE HEOpUsITHE ﬂeﬁCTBHfI, IIPUHOCAIIUX Bpen SKOJIOTHYECKHU LIGJIGCOO6p3.3HOFO HOBGI[CHI/ISIB6BITyI/Ipr,Z[OBOI\/JI
JEMCTBOBATH B OKpY Kalollei cpeje; JEATCIIBHOCTH B ILENAX COXPAaHEHHsS CBOETO 3JI0pPOBbI H
Ype3BbIYAHBIX —  yMeHHe IIPOrHO3HPOBATH HeOIaronpusTHpIe | OKPY/KAIOMICH —NPUPOIHON  CPEebl; Y4MTHIBATE OIMACHOCTH
CUTyaLUsX SKOJIOTMYECKHE IOCIEACTBHSA  IPEANPHHMMAEMbIX | BOSACHCTBUS HA JKHBBIC OPraHU3MBbI ONPE/ICICHHBIX BEIIECTB,
IefiCTBHIA, IPEIOTBPAILATH HX. IIOHMMAsl CMBICJI TIOKa3aTessl IPEeAEIbHOM  JOIyCTUMOM
MeranpeamMeTHblie pe3yabTaThl J0JKHbI OTPAKATh: KOHIICHTpal UK.
Osaanenue YHHBEPCAJIbHBIMH y4eOHBbIMHU
MO3HABATEJbHbIMHU JAeliCTBUSIMM:
B) pabora ¢ ungopmanmei:
— HWCHOJB30BAaTh  CpeAcTBa  HMH(POPMAIMOHHBIX U
KOMMYHMKAI[UOHHBIX ~ TEXHOJOTMH B  pEUICHUH
KOIHUTHBHBIX, KOMMYHUKaTHUBHBIX "
OpraHM3aMOHHBIX 3a/1a4 ¢ COOII0ICHUEM TPeOOBaHUM
SPrOHOMMKHM, TEXHUKM O€30IaCHOCTH, TUTHEHBI,
pecypcocOepexeHns, MPaBOBBIX U ITUYECKUX HOPM,
HOpM HH(OpMaIIMOHHON 0€301acCHOCTH.
IIK 2.5. BJIaJIcTh HaBBIKAMU: YMETh:
OcymiecTBIsTh - CO3/IaHHSA TEXHUYECKONW JOKYMEHTaluu JUIsd | — OINMCHIBATh (GYHKLIMOHATBHOCTD MoayJIen B
AOKYMCHTHPOBAHHEC MOJTYJIEH; JIOKYMEHTAIUH;
TIpOrpaMMHBIX - JIOoKyMeHTHpoBaHus Kona, APl u unrepdeiicos; | — CO3[1aBaTh JUArpaMMbl JJIsi WJUTIOCTPAUU  PabOThI
MOAyIeH - paboTsl co cneruanuzuposanusM 110 mo MOIyJIEH;
gg:ﬁ:f;ifo JIOKYMEHTUPOBAHHUIO TPOrPAMMHOIO KOJIa - IPOrpaMMUPOBATh C HCIOJIB30BAHUEM KOMMEHTAPHUEB

JUTsL TOKyMEHTHPOBAHUSI KOJIa;

- MCIIOJIb30BaTh CIIELUAIbHBIE METKU/TErH Al OTMETKHU
BaYKHBIX YacTel Ko/ia B JOKYMEHTAIIIH;

- BECTH JKypHaJl U3BMEHEHUN U (PUKCHUpPOBATH OOHOBICHUS
MIPOTrpaMMHBIX MOJYJIEH;

- pa30ouBaTh MOJYJIM Ha JIOTMYECKHE OJIOKU U OMHCHIBATh
Ka)KJIbIH OJIOK OTHC/bH;

- BKJIIOYAaTh B JIOKYMEHTALMIO OCOOCHHOCTH MOJIYJIeH,
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TaKMe Kak OrpaHMYEHHUs, YSA3BUMOCTH WM ONTHUMAJIbHBIC
HaCTPOWKU;

- MIPOBOJIUTH PETYJISIPHOE OOHOBJICHUE TOKYMEHTAIIUU
IpYU U3MEHEHHUU MOJYJEH WK 100aBICHUH HOBOTO
(dhyHKIMOHAA.
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2. CTPYKTYPA MU COIEPXAHUE OBHEOBPA3OBATEJ/JIBHOI'O

INPEIMETA «XUMMUSA»

2.1. O0beM npeamera U BUIAbI y4eOHOH padoThl

. Oo0beM B

Bua yueOHoii padoThI
yacax

O01béM 00pa3oBaTeIbHON MPOrpaMMBbI AU CHIUTITTHHBI 72
Conep:xanue yueOHOro MaTepuaJia 72
BT. 4..
TEOPETUYECKUE 3aHATUSA 32
MPAKTUYECKHUE 3aHITUS 22
B T.4. KOHTPOJIbHBIC PaOOTHI 6
nabopaTOpPHBIE 3aHATHS 10
IIpodeccuoHaIbLHO OPHEHTHPOBAHHOE colep:KaHue (Coiep:KaHue 4
MPUKJIAJTHOT0 MOIYJIfA)
BT. U..
TEOPETUYECKHE 3aHATHS 2
IIPAKTUYECKUE 3aHATUS 4
ITpomexyTounas arrectamus (nuddepeHINpOBaHHBIN 3a4eT) 2
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2.2. TemaTnyeckuii IJIaH U CO/Iep:KaHMe NpeaMeTa

HaumenoBanue Coaepixanue yueOHOro Mmarepuasa (0CHOBHOe U Npo¢gecCHOHAIBHO OpUeHTHPOBaHHoe), | O0bém | DopmMupyemsie
pa3/ieJioB M TeM J1a00paTOpHbIe M NPAKTHYeCKHE 3aHATHS, IPUKJIATHONH MO1YJIb YacoB | KOMIETeHIUH
Coaep:xaHue yueOHOro MaTepuaJia 72
Paznen 1. TeopeTnyeckue 0CHOBbI XUMHH 24
Tema 1.1. Coaep:xkaHue y4eOHOro MaTepuaJa 2 OK 01
OcHoBHbIE XUMUYECKUH 37IeMEHT. ATOM. SIpo aToma, H30TONbL. DIIeKTpOHHAast 000J109Ka. DHEPreTHIECKUe
XMMHYECKUE TOHATHUS |yPOBHH, HOAYPOBHH. ATOMHBIC opOuUTany, s-, P-, d- anemMeHTbl. OCOOCHHOCTH pacIpeaeIeHHs
U 3aKOHBI, CTPOEHHE |3JIEKTPOHOB IO OpPOUTAISIM B aTOMAax 3JIEMEHTOB IEPBBIX YETHIPEX MEPUOAOB. DJIEKTPOHHAS
aTOMOB  XUMMYECKUX |KOHUrypanuss atoMoB. OCHOBHbIE XUMHUYECKHE 3aKOHbl. OTHOCHUTENIbHBIE AaTOMHas U 2
JJIEMEHTOB MOJIEKyJIsIpHasg maccel. MomsipHast macca. KonudecTtBo BemectBa. MaccoBast A0Js BEIECTBA.
3akoH ABoraapo. Mousipublii 00beM ra3oB. OTHOCUTENbHAs IUIOTHOCTh Ia3oB. Pacyersl 1o
YpaBHEHHMSIM XUMHUYECKUX PEAaKIHMid C HCIOJb30BAaHUEM MAacCOBOW JIOJM BEIECTBa, OOBeMa
(HopMaJsbHbIE YCIIOBHS) ra30B, KOJMYECTBA BEIIECTBA
Tema 1.2. Coaeprxanue yueOHOIro MaTepuaJa 2 OK 01
[Tepuonmueckuii 3akoH |[IpakTuyeckass padora Nel. «H3ydeHHe IepHOAMYECKHX 3aKOHOMEPHOCTell M MX OK 02
" Ileproanyeckas (B3auMOCBSI3M CO CTPOEHHEM aTOMOBY.
cucTeMa XHMHYECKHX |[leprogmueckas cucrema xumuueckux anneMeHToB JI.M. MenneneeBa. CBs3p NepuOIUIECKOTO
onementoB /1. . |3akona u [leproamueckoii CHCTEMBI XUMHUYECKHUX DJIEMEHTOB C COBPEMEHHON TEOpHUEH CTPOCHUS
Menjeneea, X CBA3b |aTOMOB. 3aKOHOMEPHOCTH HM3MEHEHHs CBONCTB XMMHYECKHUX 3JIEMEHTOB, 00pa3yeMbIX HMHU
C COBPEMEHHOM |MTPOCTHIX M CIIOKHBIX BEIIECTB 1O TpyImnaMm u nepuoaaM I[lepuonndeckoit cuctempl. 3HaueHUE
Teopuen CTPOCHHMS |TIEPUOJUYECKOTO 3aKOHA M CHCTEMbI XMMHMUecKux 3yeMeHToB (.M. MenneneeBa B pa3BuTUU 5
aTOMOB HayKH.
VYCTaHOBIIEHUE CBSI3M MEXAY CTPOCHHMEM AaTOMOB XMMHYECKUX JJIEMEHTOB U NEPUOAMYECKHM
M3MEHEHHUEM CBOMCTB XMMHMUECKUX 3JIEMEHTOB U UX COEIMHEHUN B COOTBETCTBUH C MOJIOKEHUEM
Ileproauueckoit cucteMsl. PemeHne nNpakTHKO-OpUEHTUPOBAHHBIX TEOPETUYECKUX 3alaHUM Ha
XapaKTepU3alui0 XUMHUYECKHX 3JIEMEHTOB «Meramuinyeckue / HEMETaJJIMYeCKHe CBOWCTBA
XUMHUYECKHUX DJIEMEHTOB B COOTBETCTBUU C HX DJEKTPOHHBIM CTPOECHUEM M IIOJIOKEHHEM B
MEePUOINYECKOI cucTemMe XumMudyeckux snemeHToB JI.1. MenneneeBa»
Tema 1.3. Coaepxanue yueOHOro MaTepuaa 4 OK 01
Crpoenne  BemectBa | CTpoeHHE BEIIECTBA. XUMHUUECKas CBSI3b. BUIIBI XMMUYECKOH CBSI3U (KOBAJICHTHAS HETOJISIPHAS 5
" NpUPOJA | U MOJsIpHAs, MOHHAsA, MeTajuindyeckas). MexaHu3Mbl 00pa3oBaHUsl KOBAJIEHTHONH XHMHUYECKOM
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XHUMHYECKOH  CBSA3H.
MHuoroob6pasue
BCIIIECTB

cBsi3u (OOMEHHBIH M JOHOPHO-akUenTopHbI). Bogopomnas cBs3b. BaneHTHOCTD.
DneKTpooTprulaTeabHOCTh. CTeneHb OkucieHrs. OHbI: KaTHOHBI U @aHUOHBI

IIpakTuyeckasi padora Ne2. «CTpoeHue BellecTBa U MPUPOIA XUMUYECKOH CBSIZH.
JleMoHCcTpauus Mozelel KPUCTAIUIMYECKUX PELIETOK: MOHHOM (XJIOpHJ HaTpus), aTOMHOM
(rpadut u anmas), MOJEKYISIPHOU (YTIICKUCIBIA ra3, HO/), METaUIMUYEeCKOW (HATpUil, MarHui,
Menpb). Pemenne mpakTudeckux 3aaHuii Ha COCTABJICHUE DIIEKTPOHHO-TpaduuecKkux (popmyn
3JeMeHTOB 1—4 nepuoaoB

Tema 1.4.
Knaccudukanms,

51 HOMCHKJIaTypa
HEOPraHMYECKUX
BEIIIECTB

Coaep:xaHue yueOHOIro MaTepuaJia

Knaccupukanus HeopraHuueckux BemiecTB. HoMmeHkiaTypa HEOPraHMYECKHX BEILECTB
(oKcuIbl, THIPOKCHUJIBI, KHMCIOTBHI, coJik). BeliecTBa MOJEKYJISIPHONO W HEMOJEKYJISPHOIO
CTpoeHusi. ArperaTHble COCTOsIHUS BemecTBa. Kpucramnueckue 1 amopdHble BemecTBa. 3akoH
IIOCTOSIHCTBA COCTaBa BELECTBA. THUIbI KPUCTAJUIMYECKUX PEIIETOK (aTOMHasl, MOJIEKYJIIpHas,
MOHHAs1, MeTaJuIn4ecKas). 3aBUCUMOCTh CBOMCTBA BELIECTB OT THIIA KPUCTAIUIMYECKON PeIIETKU

IIpakTnyeckas padora Ne3. «kHoMeHKJIaTypa HEOPraHUYeCKUX BeLIECTBY.

Pemenne mnpakTHuecKUX 3aJjaHUi 1O KJIacCU(UKAIMH, HOMEHKJIAType M XHUMHYECKUM
¢dbopMynaM HEOPraHWYECKHX BEIIECTB PA3IUYHBIX KJIAcCOB (YrapHbBIH Ta3, YIJIEKHCIBIA Tas,
aMMMaK, rameHasi U3BeCTb, HeTalleHasi U3BECTh, IUTHEBAs COJla U JIPYI'UX): Ha3BaHUS BELIECTB
no mexayHaponHoi (MIOITAK) mnm TpuBHanbHONH HOMEHKIIATYPE W COCTABICHHE (POPMYIIBI
XMMHUYECKHX BEIECTB, OINpeJeNeHue MPHHAUIeKHOCTH K Kiaccy. Ilouck mHpOpmanuu mo
Ha3BaHMSIM, HICHTUPHUKATOPaM, CTPYKTYPHBIM GopMyiiaM. AHAIIU3 XMMUYECKON HHpOpMaIH,
MOJTy4aeMOi M3 pPa3HbIX MCTOYHUKOB (CpeAcTB MaccoBod HHpopmaiuu, cetb MHTepHET H

Jipyrue)

OK 01
OK 02

Tema 1.5.
Tuner XUMHYECKUX
peakuu

Conep:xxanue yueOHOro MaTepuaJia

Xumuyeckass peakuus. Krnaccudukanus XUMHYECKUX peaKkUUid B HEOPraHUYECKON H
OpraHUYECKON XUMHH. 3aKOHBI COXPAHEHMsI MAcChl BEIIECTBA, COXPAHEHUS M IMPEBpaICHUs
SHEPTUU MPU XUMHUECKUX peakiusix. OKUCIUTETbHO-BOCCTAHOBUTENbHBIE PEaKIIUU (YPaBHEHHUS
OKHCIICHUSI-BOCCTAHOBJIEHUS, CTENEHb  OKHUCJIEHHUS, OKHUCJIUTEIb K  BOCCTAHOBUTEIIb,
OKHCIIUTENBHO-BOCCTAHOBUTENBHBIE PEAKIMM B MPUPOJE, MPOU3BOACTBEHHBIX MpoLeccax M
KU3HEICSITEIIbBHOCTH OPTaHU3MOB)

OK 01

Tema 1.6.

CKOpOCTh XMMHYECKUX
peakuuii. XHMHUYECKOE
paBHOBECHE

Conep:xaHnue yueOHOIro MaTepuaJia

CKopocTh peakIuH, €€ 3aBUCHMOCTh OT Pa3IUYHbIX (DAKTOPOB: MPHUPOABI pPearHpyroIINX
BEILECTB, KOHLEHTPALMU PEarupyrolluX BELIECTB, TEMIIEPATYPbl U ILIOLIAANA PEAKLIUOHHOU
noBepxHOCTU. TeroBbie A3PHEeKThl XUMUUECKUX PEAKIIH: 9K30- U IHIOTEPMUYECKHE pPEaKLIUH.
OOpatuMble peakiuu. XUMHUYECKoe paBHoBecue. DakTOpbl, BIMSIOIIME HA COCTOSHHE

OK 01
OK 02
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XMMHUYECKOI0 paBHOBECHUS (KOHIIEHTPALUs PEareHTOB MM MPOIYKTOB PEaKIMH, JaBJICHHUE,
temneparypa). [Ipunnun Jle Hlatense

IIpakTuyeckasi padora Ned. «Biausinue pa3iudHbIX GaKTOPOB HA CKOPOCTh XUMHYECKOMH
peakuum».

Pemenne mnpakTUKO-OPUEHTHUPOBAHHBIX 3aJaHMi Ha aHanu3 (HaKTOPOB, BIMAIOIIUX Ha
M3MEHEHUE CKOPOCTH XMMHUYECKON peakiuu. 3aBUCUMOCTh CKOPOCTH XUMUYECKON peakluu OT

IPUCYTCTBUS KaTajau3aTopa Ha IpPUMEpE PpasIokKEHMs MEepOKCHIa BOJOPOAA C IOMOUIbIO 2

IMOKCHAA MapraHiia W KaTajaspl. PelieHue NpakTHKO-OPMEHTHPOBAHHBIX 3a/aHUi Ha

npuMeHeHue npuHuuna Jle-Illarense 1 HaxoXIAE€HUS HalpaBJIEHUS] CMELIECHUsS PaBHOBECUS

XMUMHAYECKON PeaKIny M aHaIu3 (JaKTOPOB, BIMSIONIMX HA CMEIIEHNE XUMUYECKOTO PABHOBECHSI
Tema 1.7. Coaep:xanue y4eOHOIro MaTepHuaJia 4 OK 01
PactBopsl, Teopusi| PactBopel. Buabel pacTBOpOB IO COAECPKAHUIO PACTBOPEHHOI'O BellleCTBA. PacTBOPUMOCTS. OK 02
NEKTPOIUTUYECKON [lonatue o nucnepcHbIX cucTeMax. VICTUHHBIE M KOJUIOMJHBIE pacTBOpbl. MaccoBas 10t 9 OK 04
JMCCOLIMAlLlMU M MOHHBIM | BerecTBa B pacTBope. [loHATHE 0 BogopoaHoMm nokasatene (pH) pacTBopa. DIeKTpoinTHIECKas OK 07
oOMeH aucconnanusi. CUlibHbIE U CJ1a0ble 3JEKTPOJIUTHI, HEAIEKTPOIUTHL. Peakiiy noHHoro ooMeHa

JlabopaTopnasi pabora Nel «IIpuroroBijieHue pacTBOPOB».

[IpuroroBneHre pacTBOPOB 3aJaHHOM MaccoBOM /10JIel paCTBOPEHHOIO BEILECTBA, IMPOBEJICHHE

peaknuii HMOHHOTO OOMEHa, OIpeleNeHue CpeAbl pPAacTBOPOB BEHIECTB C  IOMOIIBIO 5

YHUBEPCAJIbHOIO HMHJUKATOpa (KUclas, HEeHTpaibHas, ILENOo4YHasi). 3aJaHus Ha COCTaBJICHHE

WOHHBIX peakiuii. Pemenue mpakTHKO-OPHEHTUPOBAHHBIX PACUYETHBIX 3aJlaHMH HA PacTBOPEI,

UCIOJIb3yeMble B OBITOBOM U MPOU3BOJCTBEHHON JAEATENbHOCTH YEJIOBEKa
KonTposbnasi pa6ora
1 CrpoeHue BeliecTBa 1 XMMUYECKUE peakiuu (1o paszaeny 1) 2
Pa3nen 2. Heoprannueckasi xummst 12
Tema 2.1. Coaep:xaHue yueOHOro MaTepuaJia 6 OK 01
Ousuko-xumuyeckue |Mertamel. Ilonoxenne wmeramnoB B Ilepuoguueckoil cucreMe XUMHUYECKUX 3JIEMEHTOB. OK 02
CBOICTBa Oco0eHHOCTH CTPOEHMs 3JIEKTPOHHBIX 000JI0YEeK aTOMOB MeTauioB. OOmue ¢uznyeckue OK 04
HEOpraHMYEeCKUX cBoiicTBa MeTaiyioB. CIIaBbl METAUIOB. DJEKTPOXMMUYECKUN DSl HANpsHKEHUH METaslioB. IIK 2.5
BEIECTB XWMHYECKHE CBOMCTBA BAKHEUIINX METAUIOB (HATPHM, KaIHi, KaIbI[UH, MAarHUMA, aJIOMHHHM, 2

IMUHK, XpOM, IKCJIC30, MG,Z[B) n ux COCHHHCHHﬁ. O6IJ_II/IC CIIOCOOBI MOJIY4YCHHUA MCTAJJIOB.
HpI/IMeHeHI/Ie MCETAIJIOB B 6I>ITy U TEXHHUKEC

Hewmeramnsl. [Tonoxenue Hemertamios B [lepuoguueckoit cucteMe XuMU4ecKkux daeMeHToB 1. 1.
MenneneeBa M OCOOCHHOCTH CTpoeHHMs aroMoB. Du3nueckne CBOWCTBA HEMETAJIOB.
AnnoTtponusi HeMeTauioB (Ha mpuMepe KHcIopoa, cepbl, pocdopa u yriepona). XuMHUIECKHe
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CBOIMCTBA U MPUMEHEHUE BAXHEHIITMX HEMETAJJIOB (TaJIOTEHOB, Cephl, a30Ta, hochopa, yriepoa
U KpPEeMHHUSA) M HUX COCAUMHEHUH (OKCHIOB, KHUCIOPOACOJCPKAIIUX KHUCIOT, BOJOPOJIHBIX
coenuHeHui). [I[puMeHeHNe BAXKHEUIIINX HEMETAIOB U UX COCTMHCHUM

XHWMHUYECKHE CBOICTBA OCHOBHBIX KJIaCCOB HCOPraHN4YCCKUX BCIICCTB (OKCI/IILOB, TUAPOKCHUIOB,
KHCJIOT, cojiell u I[p) I'eHeTnyeckas CBSI3b HEOPraHM4E€CKNX BCIICCTB, IPUHAMICKAIHUX K
Pa3JIMUHBIM KJIaCCaM. 3aKOHOM€pHOCTI/I B M3MCHEHHUU CBOMCTB IMPOCTBHIX BCHICCTB, BOAOPOAHBIX
COGHHHCHHﬁ, BBICIIINX OKCHUIOB Y THIPOKCHUI0B

IIpakTnyeckas padora Ned. « PU3MKO-XUMHYECKHE CBOMCTBA HEOPraHNYEeCKHX BellecTB.
CocraBiieHHE ypaBHEHUH XMMMYECKHX PpEaKIMH € yd4acTHEM IPOCTBIX M CIOXKHBIX
HEOPraHWYECKUX BCILECTB. METAUIOB M HEMETAUIOB; OKCHJIOB METaUIOB, HEMETAUIOB H
aM(OTEPHBIX JIEMEHTOB; HEOPIraHUYECKUX KUCIIOT, OCHOBAaHUN M aM(OTEPHBIX T'MIPOKCUIIOB;
HEOPraHUYECKHUX COJIEH, XapaKTEPU3YIOLIUX UX CBOMCTBA.

Pacuérsl Macchl BemecTBa Uil 00bEMa ra3oB M0 U3BECTHOMY KOJIMYECTBY BEILECTBA, Macce WIH
00bEMY OJHOTO M3 YYacCTBYIOIIMX B PEAKLUHU BELIECTB, pacyéThl Macchl (00bEMa, KOIMYecTBa
BEIIECTBA) MPOJYKTOB PEAKLUH, €CIM OJHO M3 BELIECTB UMEET MpUMecH. PelieHne mpakTUko-
OPHEHTHPOBAHHBIX 3a/laHUH Ha CBOWCTBA, COCTaB, IOJIyUYCHHE M OE30IIaCHOE HCIIOJIb30BAHUE
BaXHEHIIMX HEOPIraHWYECKHUX BEIECTB B OBITY U NPO(eCcCHOHAIBHON JesITeIbHOCTH YeJIOBEeKa

Tema 2.2. Coaep:xaHue yueOHOro MaTepuaJia OK 01
Wnentuduxamnms JlabopaTopnasi padora Ne2 «MaenTnukanus HeOPraHm4eCKMX BemecTB». OK 02
HEOPraHUYECKUX Pemenue skcnepuMEHTANIBHBIX 33/1a4 M0 XUMUYECKUM CBOMCTBaM METAJIJIOB U HEMETAJLJIOB, IO OK 04
BELIECTB pacro3HaBaHUIO M TOJYYEHHUIO COCIMHEHMH METalJIOB M HEMETalsioB (B3auMoJeicTBue

THIPOKCH/Ia AIFOMHHMSI C pacCTBOpaMH KHUCIIOT U 1enodei,). MneHTudukanms HeopraHn4eckux

BEIIECTB C HCIOJIb30BaHUEM HUX (U3UKO-XUMHUECKHX CBOMCTB, XapaKTEPHBIX KayeCTBEHHBIX

peakuuii. KauecTBeHHBIE peakuuu Ha cyibgaT-, KapOOHAT- M XJIOPUJI-aHUOHBI, HA KaTHOHBI

METAJUIOB U KATUOH aMMOHHUSI
KonTposbnasi pa6ora .
2 CBolicTBa HEOPraHUYECKUX BEIECTB (110 pa3aeny 2)
Pa3pnen 3. Teopernueckue 0OCHOBbI OPraHHM4YeCKOM XMMHHU
Tema 3.1. Conep:kanue y4eOHOIo MaTepuaa OK 01
Knaccudukanus, IIpenMer opraHM4ecKOi XUMHUH: €€ BOSHUKHOBEHHUE, Pa3BUTHE U 3HAUEHUE B IOJTYYEHUH HOBBIX IIK 2.5
CTPOEHHE M|BelecTB U MarepuanoB. Teopus cTpoeHHs opraHuyeckux coenuHeHuit A.M. Byrtnepona, eé
HOMEHKJIaTypa OCHOBHBIE MOJI0kKeHUs. CTPYKTYpHbIE (POPMYIIBI OPraHUYECKUX BEIIECTB. | 'oMoIorus, u30MepHsl.

OpTraHUYCCKUX BECIICCTB

XnMuueckas CBI3b B OpTraHNYCCKUX COCANHCHUAX . KPAaTHBIC CBA3H, G- U TT-CBA3HU.
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IIpencraBnenue o kiaccu(ukalnuy OpraHMYEcKMX BellecTB. HoMeHkaTypa OpraHMuecKux
COEIUHEHUI (cucTeMaTHdecKas) M TpPUBHAJIBHBIE HA3BAaHUS BAKHEHIIMX IpeICTaBUTENEH
KJIACCOB OPraHUYECKHUX BEILIECTB

IIpakTnyeckas padora Ne6. «HoMeHKJIATypa OpraHu4ecKMX BellecTB».

OsnakomsieHHEe ¢ 00pa3llaMd OpraHMYEeCKHX BEIIECTB M MaTepuajaMM Ha HX OCHOBE,
MOJIETMPOBAaHUE  MOJIEKYJ]  OpraHMYECKHMX  BEIIECTB,  HAOIMIOAEHHE U OIHCaHHE
JEMOHCTPAIIMOHHBIX OMNBITOB IO IMPEBPALICHUIO OPraHMYECKUX BEUIECTB IPH HAarpeBaHUU
(mnaBnienue, oOyrnmBanue u roperue). CocTaBiIeHHE MONHBIX M COKPAIIEHHBIX CTPYKTYPHBIX
GopMynT OpraHMYECKMX BELIECTB OTACIBHBIX KIJIACCOB, HCIOIB3YsS WX Ha3BaHUSA II0
CHCTEMAaTHYeCKOW M TPUBUAIBHOM HOMEHKJIAType (ITWUJICH, aleTHIIEH, TIUIepuH, (eHo,
(dopmanbaerun, yKCycHasi KHCIOTa, MMIKH). Pacdersl mpocteiineil GopMynbl opraHHYecKoil
MOJIEKYJIbI, HCXO0/Isl U3 3JIEMEHTHOT'0 cocTana (B %)

Pasznea 4. YrieBoaopoanbl

10

Tema 4.1.
VYriueBogopoasl M HMX
MPUPOIHBIC UCTOYHUKHU

Coaep:xaHue yueOHOro MaTepuaJia

[IpenenpHble yriaeBoAopOb! (AJIKaHbl): COCTAB U CTPOEHHE, TOMOJIOTHYECKUH psiA. MeTaH U 3TaH:
COCTaB, CTpOEHHUE, (PU3UYECKUE W XMMHUYECKHE CBOMCTBA (pPEaKIMH 3aMEIICHHS W TOPEHHs),
IIOJIyYEHUE U IIPUMECHEHUE.

HenpenenbHble yriieBogopo/ibl (aIKEHbl, aJIKaJUEHbI, aJIKUHBI).

AJKeHBI: COCTaB M CTPOEHUE, TOMOJIOTUYECKUHN psAfl. DTUJIEH U NPOIUJIEH: COCTaB, CTPOCHHUE,
¢bu3nyecKkrne U XMMUYECKUE CBOMCTBA (PEaKIMK THAPUPOBAHMS, FAJIOT€HUPOBAHNUS, THIpaTallUH,
OKHCJICHUS U TOJIMMEPU3ALIMH) TTOJTyYeHUE U IPUMEHEHHE.

Anxaauensl: Oyraguen-1,3 u metTunOyraauen-1,3, XuMu4eckoe CTpOeHue, CBOMCTBA (peakuus
MOJIUMEpHU3aliK), NpUMEHEeHue (I CHHTe3a MPUPOJHOIO U CUHTETHYECKOro Kaydyka M
PE3UHBI).

ANKHMHBI: COCTaB U OCOOEHHOCTH CTpPOEHHUS, T'OMOJOTMUYECKHH psl. ALETHIIEH: COCTaB,
XUMHUYECKOE CTpOeHHue, (U3Mueckue M XUMHUYECKHE CBOMCTBa (peakiuu T'HIpUpOBaHUS,
raJJOrTeHUPOBAaHUs, THApaTalliM TOpPEHUs), TMOJlydeHHMe M  HpUMEHeHHe (MCTOYHHK
BBICOKOTEMIIEPATYPHOTO IJIAMEHU JJIsl CBAPKHU M PE3KH METAJIJIOB)

ApomaThueckue yriaeBoJopos! (apeHsl). beH3on u Tonyon: cocras, CTpoeHue, GU3NUECKUE U
XUMHUYECKHE CBOWCTBA (pEaKkiuy raJloreHUpOBaHUs U HUTPOBAHUS), OJy4YE€HUE U IPUMEHEHHE.
TokcuyHOCTh apeHOB (BIMsHME OEH30J1a HA OpPraHU3M uesloBeKa). ['eHeTnueckas CBsI3b MEXKIY
YIJI€BOAOPOAAMH, IPUHAUIEKAIUMHE K Pa3IMYHBIM KJIACCAM.

[TpupoHbIle UCTOUHUKH YTIeBoopo0B. [IpupoaHsblii ra3 u nomyTHble HeTsHbIe Ta3bl. HedTh
n e€ mpoucxoxaeHune. CrocoOpl nepepadOTKH He(PTHU: NMEeperoHka, KPEeKUHT (TepMUYECKH,

OK 01
OK 02
OK 04
IIK 2.5
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KataguTuueckuii), nuponu3. Ilpoxyktel mnepepa®oTku HepTH, UX NPUMEHEHUE B
MPOMBILIIIEHHOCTH
u B O6bITy. KaMeHHBIH yronib U MPOJyKTHI €ro nepepadboTKu

Tema 4.2.
DHU3HKO-XUMHUYECKHE
CBOMCTBA
YTJIEBOJIOPOIOB

Coaep:xaHue y4eOHOIro MaTepuaJia

JlaGoparopHasi padora Ne3 «CBoicTBa YIi1eBOJA0OPOI0B».

TpuBHnanpHas U MEXAyHApOAHAs HOMEHKIIATypa, XMMHUYECKHE CBOMCTBA, CIIOCOOBI TOTyUYeHUS
yraeBoaopozoB. [lonydyenue sTuiieHa U U3y4yeHUE €ro CBOMCTB. MoJenupoBaHHE MOJIEKYT U
XUMHUYECKUX MPEBPAIICHUI yriIeBOJAOPOIOB (HA MpUMeEpe dTaHa, STHIICHA, alleTUJIeHa U Jp.) U
raJIOreHONPON3BOAHBIX

OK 02
OK 04

Paszgea S. Kucsaoponocogepxanye opranundyecKue coeIuHeHus

Tema 5.1.
Cnuptsl. Oenon

Coaep:xanue y4eOHOIro MaTepHuaJia

[IpenensHbIe OJHOATOMHBIE CIIUPTHI (METAHOII M 9TAHOI): CTPOSHHE, (PU3NICCKUE U XUMUYECKHE
CBOMCTBA (peakUuH C aKTUBHBIMH METaJUIaMH, I'aJOr€HOBOJOPOJAMH, TOPEHUE), IPUMEHEHUE.
Bonoponnsie cBsA3M MexAy MOJEKylIamMu CHUApPTOB. PU3HOIOTMYECKOE NEHCTBHE METAHOJA U
JTaHOJa Ha OpPraHU3M Y€JIOBEKa.

MHoroaToMHBIE CIIUPTHI (ITHIICHIJIMKONb U TIMLIEPHUH): CTPOSHHE, (PU3NIECKUE U XUMUYECKHE
CBOWCTBA (B3aMMOJEHCTBHE CO IIEJIOYHBIMH MeETaslaMHM, KauyeCTBEHHAas peaklus Ha
MHOroaToMHble crnupThl). dusnonorudyeckoe AeiicTBUE Ha OpraHu3M uenoBeka. [Ipumenenue
[JIMLIEPUHA U STUJICHTIIUKOJIA.

®enon. CrpoeHue MoJekylnbl, (pU3NYECKHEe U XUMHUYECKHEe CBOWCTBAa (eHosia. TOKCHYHOCTh
¢deHona, ero puznonornyeckoe neiicTere Ha opranusMm 4enoseka. [lpumenenue gpenona

OK 01
OK 07

Tema 5.2.
ANLIETUILL.

KapOoHoBBIE KUCTOTHI.

CrnoxHble 3¢pupbl

ConepxaHue y4eGHOro MaTepuaJjia

Anpaeruipl M KETOHBI ((popManbIerujl, aleTalbJeTu]l, aleToH): CTpoeHue, (U3NUYECKHEe U
XUMHUYECKHE CBOMCTBa (peakiMy OKHUCICHHS U BOCCTAHOBJICHHS, KaueCTBEHHBIC PEAKIIHH),
MOJTyYeHUE U IPUMEHEHUE.

OAHOOCHOBHBIE TpeAeTbHbIe KapOOHOBBIE KHUCIOTHI (MypaBbUHas W YKCYCHAasi KHCJIOTBI):
CTpoeHHe, (U3MYEeCKHe M XUMHYECKHe CBolicTBa (OOLIMe CBOMCTBAa KHUCIOT, peaKuus
stepudukanmu), momydyeHue u mpuMmeHeHue. CTeapuHOBass W OJEHHOBas KHCIOTHI Kak
MIPEACTABUTENH BHICIITUX KapOOHOBBIX KUCTOT. MbllIa KaKk COJIH BBICIITUX KapOOHOBBIX KHCIIOT, UX
MOIOIIIee JICHCTBHE.

CrnoxxHabie 2QUpPHI KaK MPOU3BOIHBIE KApOOHOBBIX KUCIOT. ['uaponn3 cioxHbIX 3¢upoB. XKupsl.
I'maponus xupos. [Ipumenenue xupos. buosornueckas poib )KHUPOB

OK 01
OK 02
OK 04

Tema 5.3.

Conep:kaHue y4eOHOIro MaTepuaa

OK 01
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VrieBoabl VYrieBonpl: cocTaB, KiaccH(HUKAIMsA YriieBojoB (MOHO-, JU- M Iojucaxapunbl). ['moko3za — OK 02
MPOCTEUIINI MOHOCAXapHuJ: OCOOCHHOCTH CTPOCHUS MOJICKYIIbI, (PHM3UUYECKUE U XMUMUYECKHE OK 04
CBOMCTBa TIMIOKO3bl (B3aumojeiicTBue ¢ ruapokcuaom Mmeau (II), oxucienne amMMuayHbIM
pactBopoMm okcuaa cepedpa (I), BoccraHoBiieHUE, OPOKEHUE TITFOKO3bI ), HAXOKEHHUE B IPUPO/IL,
MPUMEHEHHUE TJIIOKO3bl, OMOJIOTMYECKash POJib B IKU3HEACSATEILHOCTH OpraHM3Ma YeloBeKa.
®otocuHTe3. OpyKTO3a KAK U30MEP IIIIOKO3BI. 2
Caxapo3a — mpeacTaBUTENb IUCAXapHIOB, TUIPOJIM3 Caxaposbl, HaAXOXKJEHUE B MPHUPOJAE U
MIPUMEHEHUE.
[Tonucaxapuapl: KpaxMan U LEJUII0N03a KaK MpHUpoAHble moiauMmepbl. CTpoeHue Kpaxmala u
LEJITIONIO3bI, PU3UYECKUE U XUMUYECKHE CBOMCTBA KpaxMaia (THAPOIIHN3, KaYeCTBEHHAs PeaKIIHsI
C MOJIOM)
Tema 5.4. Coaep:xaHue yueOHOro MaTepuaJia 2 OK 01
Ousuko-xumuyeckue | [pakruyeckas padora Ne?. «XHMHYeCKHE u (pusnueckue cBOlicTBa OK 02
CBOMCTBA KHCJIOPOXOCOAEPKAIUMX OPraHUYECKUX COCTUHECHUS». OK 04
Kucaoponocoaepxkamux |[Iposenenune, HaOMIOACHHE U OMHCAHHUE JEMOHCTPALIMOHHBIX OIBITOB: TOPEHUE CIHPTOB,
OpraHNUYeCKHUX Ka4eCTBEHHBIC PEAKIIMM OJHOATOMHBIX CIUPTOB (OKMCiIeHue 3TaHoja okcuaoM meau (1)), 2
COETMHEHU N MHOTOaTOMHBIX CHHPTOB (B3auMOJeiicTBIe rnieprHa ¢ ruapokcuaom meau (1)), anpaernnos
(oxucneHne amMuauHbIM pacTBopoM okcuma cepeopa(l) u rumpoxcumom wMmemu (1),
B3aMMOJICHCTBHIE KpaxMaJa C HOJIOM), H3yUeHHUE CBOMCTB PacTBOpPa YKCYCHOU KHCIIOTHI
Pa3nes 6. A3oTcoaepskaiue opraHu4ecKue coeJuHeHHs 2
Tema 6.1. Coaepxanue y4eOHOr0 MaTepuaia 2 OK 01
AMMWHEL. AMUHBI: METWJIAMUH — MPOCTEUINI MPEICTABUTEb aMUHOB: COCTaB, XUMHYECKOE CTPOCHUE, OK 02
AMMHOKHUCIOTHI. (bu3nuecKre U XUMUYEeCKHe CBOMCTBA, HAXOXKIEHUE B IPUPOJIE. OK 04
benku AMMHOKHUCIIOTBI Kak aM(oTepHble OpraHWYecKue coeauHeHus. Duszndeckue M XUMHUYECKHE
CBOMCTBAa aMHMHOKHUCIOT (Ha TpHUMepe TIuIuHa). buonormdeckoe 3HaYEeHHME AMHHOKHCIOT. 2
Ilentuas.
benku kak mpuponnsie monumepsl. [lepBuuHas, BTOpuYHas M TPETHYHAs CTPYKTypa OENKOB.
XUMHYECKHE CBOMCTBA OCJIKOB: THAPOJIN3, ICHATYPAIHS, KAYECTBEHHBIE PEaKIIMy Ha OCIIKU
Pa3nen 7. BEICOKOMOJIEKY /IS PHBIE COCAUHEHHUSA 4
Tema 7.1. \Conepmaﬂne y4eO0HOro MaTepuaJa 2 OK 01
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[InacTmaccsl. IIpakTuyeckasi padora Ne8. «CuHTe3, aHAIU3 U KJIACCHPUKALHNS BHICOKOMOJIEKYJISIPHBIX OK 02
Kayuyku. Bonokna COeIMHEeHUI» OK 04
OcHOBHbIE TIOHSITUSL XHUMHUU BBICOKOMOJIEKYJISIPHBIX COCAMHEHMI: MOHOMEp, IOJUMED, IIK 2.5
CTPYKTYpHOE 3BEHO, CTENEHb NOJUMEpPU3ALMM, CPEeIHsAsd MOJIeKyJspHas macca. OCHOBHbIE
METO/Ibl CHHTE3a BEICOKOMOJIEKYJISIPHBIX COETMHEHUN — MOJIMMEPHU3aIUs U MOJIUKOHICHCAIIHSL.
O3HakoMJIeHHE ¢ O0Opa3lamMu NMPUPOIHBIX U UCKYCCTBEHHBIX BOJIOKOH, IJIACTMACC, KAay4yKOB:
IJIaCTMACCHI (TTOJIMATUIICH, MOJIUIIPOIIUIICH, MOJTUBUHIIXIIOPU, TOJUCTUPOI); HATYPAJIbHBIA U
CUHTETUYECKHE Kaydyku (OyTagueHOBBIM, XJOPOIPEHOBBIM M H3OMNPEHOBBIN); BOJIOKHA
(HaTypanbHbIC (XJIOMOK, IIEPCTh, MIENK), MCKYCCTBEHHBIC (AIETaTHOE BOJIOKHO, BHCKO3a),
CUHTETHUYECKUE (KAIPOH U JIABCAH)
Kontpoasnas pabora N
3 CTpyKTypa U CBOWCTBA OPraHMYECKHUX BEIIecTB (10 pasjaenam 3-7)
IIpodeccnonanbHO OpMEHTHPOBAHHOE CO/lep:KaHNe (coep:KaHNe MPHKJIATHOTO MOAYJIs1)
Pa3nen 8. Xumusi B ObITY U POU3BOJACTBEHHOI 1eATEJIbHOCTH YeJIOBEKA OK 01
Tema 8.1. Coaep:xanue y4eOHOIro MaTepHuaJia OK 02
XHUMHUYECKUE [IpaBuiia sK0NIOrHMUECKU Lieaecoo0pa3HOro MOBEAEHUS B OBITY U TPYIAOBOH JESITENBHOCTH B OK 04
TEXHOJIOTHH LENIsAX COXpPaHEHUsI CBOEro 3J0pOBbS M OKpYXKaloleld MPUPOJHON Cpelibl, OIMACHOCTh OK 07
B IIOBCCIHEBHOM | BO3JICHCTBUS HA JKWUBBIC OPraHW3Mbl OPTraHUYECKHX BEIICCTB OTJCIBHBIX KJIACCOB MK 2.5

U 1npodeccuoHaTbHON
NEeSITeIbHOCTH YEJI0BEKA

(YyrmeBomopobl, CHHUPTHI, (DEHOIBI, XJIOPOPraHUYECKHE MPOU3BOJIHBIC, ANBICTHIBI U Jp.),
MOKa3aTelb NPeAesIbHO TOMYCTUMONW KOHIEHTPALIMHU U €r0 UCIOJb30BaHHUE.

Ponp xumun B obecriedeHHH HSKOJOTMYECKOM, SHEPreTHYeCKOH M MHUIIEBOW Oe30MacHOCTH,
Pa3BUTUU  MEIUIIMHBI, CO3JIaHUM HOBBIX MaTepuasioB (B 3aBUCMMOCTH OT BHJA
npodeccnoHaNbHOM 1eITeTbHOCTH ), HOBBIX HICTOYHUKOB YHEPTHH (a71bTePHATUBHBIC HICTOYHUKH
sHepruu). [loHSITHE O HAy4HBIX METOJAX IIO3HAHHUS BEIIECTB M XHUMHUUYECKHX PEaKIIUM.
[IpencraBienust 00 OOIIMX HAyYHBIX MPHUHIIMIIAX MPOMBIIUICHHOTO MOTYYEHHS BaKHEUIITUX
BEIECTB (Ha MpUMepax MPOU3BOJICTBA aMMUAKA, CEPHON KUCIIOThI, METAHOJIA).

XuMus ¥ 3I0pOBbE UeETOBEeKa: IMpaBuiia O€30MaCHOTO WCIOIb30BAHMS JIEKAPCTBEHHBIX
MpenaparoB, OBITOBOM XMMUH B TTOBCETHEBHON KU3HU

IIpakTnyeckas padora Ne9, Nel0. «IlIpumMeHeHHe XMMHYECKHX BeleCTB W TEXHOJIOIHMH C
yuyeToMm Oyayiuei npogeccuoHAIbHOM AeATeTbHOCTHY.

Pemenne keiic-3a1ay 1o TeMaM: MHULIEBBIE INPOIYKTHI, OCHOBBI PALlMOHAIBHOIO IUTAHMS,
BaXKHEHIITHE CTPOUTCIIBHBIEC W  KOHCTPYKIIMOHHBIC MaTcpualbl, CETbCKOXO03IHMCTBEHHOE
ITPOU3BOJICTBO, KPAaCKH, CTEKJIO, KEpaMMKa, MAaT€pHalIbl [l JIEKTPOHMKH, HAaHOMAaTEepHUalbl,




TEKCTUJIbHBIE BOJIOKHA, WCTOYHUKHU HHEPrHH, OPraHMYECKWEe M MUHEpaJbHbIe YyI0OpeHHs,
JIEKapCTBCHHBIE Y KOCMETUYECKHUE TIPermapaThl, ObITOBAS XUMHUS, MaTepUaIbl U3 UCKYCCTBEHHBIX
Y CUHTETUYECKUX BOJIOKOH.

3amura: [IpencraBieHue pe3yiabTaToOB pelIeHHs Keic-3agad B ¢GopMe MHUHHU-AOKIAIa
(momyckaercs MCHoJib30BaHUE TpadUueCcKUX U NPE3eHTAMOHHBIX MaTEPHAJIOB)

IIpoMe:kyTouHasi aTTecTanus no gucuunaune (nuddepeHunpoBaHHbIN 3a4eT)

Bcero

72
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3. YCJIOBUSA PEAJIU3AIIMA ITPOI'PAMMbBI OBIIIEOBPA3OBATEJIBHOI'O
IMPEJIMETA

3.1. TpeGoBaHUs K MUHMMAJIbHOMY MATEPUAJIbHO-TEXHUYECKOMY 00ecie4eHH 0

Kabuner «Xumuny.

O6opynoBanue KkabuHeTa:

Kommekt yueGHON Mebenu amst o0ydaronmxcs, pabodee MECTO yuuTes, 10cKa.

NuTepaktuBHOE yueOHoe mocobue. Harnsanas xumusa. CTpoeHue BemecTBa. XMMHYECKHe
peaxkuu.

WuTepakTuBHOE ydueOHOe mocobue. Harnmsanass xumus. PacTBophl. DiexTponuTuyeckas
JUCCOLIMAIIHS.

WuTepakTuBHOE yueOHOe mocobue. Harmsnnas xumusi. Opranndeckas xumus. benku u
HYKJICHHOBBIE KUCIIOTHI.

WuTepaktuBHOE yuebHOoe nocobue. Harnsanas xumus. Hemeranmib.

WuTepaktuBHOE yueOHOe ocodue. Harmsnnas xumusi. Metasuibl

NuTepakTuBHOE yuebHOe mocobue. Harnmsanas xumus. 10 - 11 kimaccsl.

Kon6a nnockogoHHas TepMOCTONKAs.

Konba miockogoHHasi ¢ HOCUKOM.

PazpenurenbHas BOpoHKa.

MepHbIi CTaKaHYHK.

AHanutruuyeckrue npoOUpKH.

BopoHku cTekIsHHBIE.

Konba xpyrnas Tepmocroiikasi.

Beckbl paBHOMIIEYHBIE.

[TpoOupka Ouonoruyeckasi.

Mepnas OyThLIKa.

[IpoGupxka.

B Oubmuoteunsiit GoHA BXOAAT yuyeOHUKH, ydeOHO-MeToauueckne KoMIueKTol (YMK),
obecnieunBaronue ocBoeHue ydeOHou mucummuiiHbl OJ[.12 XuMmus, peKOMEHIOBaHHbBIE WIIU
JOTIYIIEHHbIE 71l MCMOJb30BaHUS B MPO(ECCHOHANBHBIX 00pa30BaTENbHBIX OpPraHHU3AIMIX,
peanu3ylomux 00pa3oBaTeNIbHYI0 IPOrpaMMy CpemHero oOiiero oOpa3oBaHHs B Mpejeax
ocsoerus OITOIT CITIO Ha 6a3ze 0CHOBHOTO 0011eT0 00pa30BaHusI.

B mnpomnecce ocBoenust mporpammel yueOHoi aucuumiauHsl O/[.12 Xumus cTyneHTs
HUMEIOT BO3MOXHOCTB JIOCTYTIA K 3JIEKTPOHHBIM Y4eOHBIM MaTepraiaM, IMEIOIIUMCS B CBOOOTHOM
noctyne B cetd VIHTepHET (RIIEKTPOHHBIM KHHTAM, IMPAaKTHKyMaM, TecTaM W JIp.), caitam
rOCy/IapCTBEHHBIX, MYHUIIUTIAILHBIX OPTaHOB BIACTH.

3.2. UupopmannoHHOe oOecnedeHne peajn3alui NporpaMmMbl

Ilepeuenn peKoMeHayeMbIX Y4eOHBbIX U31aHMH, HNuTepHeT-pecypcos,
JAOTIOJTHUTEIbHOM JINTEPaTyphbl:

OcCHOBHBIC HICTOYHUKHU:

1. 'abpuensn O.C., OctpoymoB N.I'. Xumust. Texundeckuii npoduis: yueonuxk mis CI10
— M.: O6pa3zoBaTenbHO — U3IATEIBCKAN LIEHTP «AKangemus», 2024. — 304 c.

2. Xumus: 6a30BbIif ypoBeHb: yueOHuk i CIIO/ I'.E. Pymzutuc, @.I'. ®enpaman. — 2-e
u3a., crep. — Mocksa: [Ipocsemenue, 2025. — 336 c.

JlonoJiHuTeIbHbIE HCTOYHUKH

1. Jlyneiiko, T. I'. Xumus : yueOunuk qst CIIO / T. T'. Jlynmeiiko, O. B. [dsa6m0, E. A.
PemernukoBa. — 2-e u3n. — CaparoB, Mocksa : [IpodobpazoBanue, At [Iu Ap Menua, 2024.
— 308 c. — ISBN 978-5-4488-1955-1, 978-5-4497-2852-4. — TekcT : 2JIEKTPOHHBIN //
DneKTpOoHHBINH pecypc nudpoBoii odpazoBatenbHoi cpeasl CIIO PROFo6Gpa3oBanue.

2. Heuaes, A. B. Xumus : yaeoroe mocodue ms CI1O / A. B. Hewaes ; mox penaknueii M.
I'. MBanoBa. — 3-e¢ m3n. — CapatoB, ExkarepunOypr : IIpodoOpasoBanue, Ypanbckuit
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denepanbubiii yauBepcuret, 2024. — 110 ¢. — ISBN 978-5-4488-0467-0, 978-5-7996-2818-5.
— Texcr : 27eKTpOoHHBIA // DNEKTpOHHBIA pecypc mudpoBoit obdpazoatenbHOU cpeasl CITO
PROFo0Opa3zoBanue.

HNHTepHET-pecypehbl:

www. pvg. mk. ru (omummuazna «ITokopu BopoObeBBI TOPBI»).

www. hemi. wallst. ru (OGpa3oBaTenbHbIN CAlT IJIs NTIKOJTBHUKOB «XUMUS).

www.alhimikov.net (O6pazoBaTenbHBIN CAUT IS LIKOJEHUKOB).

www. chem. msu. su (DnekTpoHHass OMOIMOTEKA MO0 XUMHUH ). WWW.enauki.ru (MaTepHeT-
u3JlaHue s yuureneil «EcTecTBeHHbIE HAYKN»).

www. lseptember. ru (MeToguueckas raszera «llepBoe ceHTIOps»).

www. hvsh. ru (kypHan «Xumus B mkosie»). www.hij.ru (kypHas «XUMHS U KU3HBY).

www.chemistry-chemists.com (31€KTPOHHBIH KypHAT « XUMUKHA U XUMHSI»).
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4. KOHTPOJIb n OIHEHKA PE3YJIbTATOB OCBOEHMUA
OBIIEOBPA3OBATEJIBHOI'O ITPEMETA
KoHTponb M olLieHKa pe3ysiabTaToB OOY4YEHHs OCYLIECTBISIETCSA IIpPErnojaBaTelieM B

npoliecce MPOBEACHUS MPAKTUUECKUX 3aHATHIA M J1a0OpaTOpHBIX paboT, TECTUPOBAHUS, a TAKKE
BBITOJIHEHHS 00yJaIOIIUMICS HHAUBUAYAIbHBIX 33/1aHUH, IPOEKTOB, UCCIIeI0BaHUN. Pe3ynbTaTh
00y4YeHHSI ONPEENSIOT, YTO O0YJaroIMecs JTOJDKHBI 3HATh, IOHUMATh U JEMOHCTPUPOBATH 10
3aBEPLICHUH U3YUYEHUS IUCLHUIUIMHBI.

Oo6masi/npodeccuonanbHast Pasnen/Tema THI OeHOYHBIX
KOMIIEeTCHIIH S MepPOonpUsSITHI
OK 01. Beibupats cioco0bl penieHus Tema 1.1-1.7
3a/1a4 Tpo(PeCCHOHAILHON ACATEIHbHOCTH Tema 2.1, 2.2
MPUMEHHUTEIBHO K Pa3IMYHbIM KOHTEeKCTaM | Tema 3.1
Tema 4.1
Tema 5.1-5.4
Tema 6.1 TectupoBanue
Tema 7.1 YCcTHBIN onpoc
Tema 8.1 Pemenune pacu€THbIx 3a1a4
OK 02. Mcnonb30BaTh COBpEMEHHBIE Tema 1.2, 1.4, Habmonenne 3a xonom
CpelICTBa IMOUCKa, aHAJIN3a U 1.6,1.7 BBITOTHCHIA TPAKTHKO= .
MHTEepHpeTanuyu HHPOPMaLuH, U Tema 2.1,2.2 OPHCHTHPOBANHBIX 3a/AHHIH
HH(pOPMAIIMOHHBIC TEXHOJIOTHH JJIS Tema 4.1, 4.2 lIpencrasnenue
BBIIIOJTHEHUS 334a4 Ipo(ecCUOHATbHON Tema 5.2-5.4 PE3YIILTATOB
NEATEIbHOCTHU Tema 6.1 TPAKTHICCKIX 1
Toma 7.1 71a00paTOPHBIX pabOT
Tenma 8.1 [IpoBenenne XuMHUYECKOTO
OK 04. Tema 1.7 JXCTieprMerTa
D¢ dexTuBHO B3aUMOIEHCTBOBATD U Tema2.1,2.2 E;;i;g};eb};z;
paboTaTh B KOJIJIEKTUBE H KOMaHIe Tema 4.1, 4.2 6
Tema 5.2-5.4 paboT 1o
Tema 6.1 paszzenaM AUCIUILITUHBI
Tema 7.1 Ornenka C&MOCTO?ITGJ‘IBVHO
Tena 8.1 BBIIOJTHEHHBIX 3az[aHU1/n/1
OK 07. ConeiicTBOBaTh COXpaHEHUIO Tema 1.7 3amra pemeHHﬂ;eHC_ o
OKpPY’KaroIlleH Cpeasl, Tema 5.1 3ana (¢ yuerom YAYHIEH
pecypcocOepexeHnto, NpuMeHsTh 3Hanus | Tema 8.1 MPOPECCHOHATLHOIA
00 M3MEHEHUH KJIMMaTa, TPUHITUTIBI HBeﬂTeHBHOCTH) .
OepexIIMBOro MPOU3BOJACTBA, 3PPEKTUBHO H;;ﬁ:;;f:;{ia;almn
JICHCTBOBATh B UYPE3BBIYAHHBIX CHTYAITHIX ATTECTAIMH
[IK 2.5. OcyuiecTBasiTh Tema 2.1
JOKYMEHTHUPOBAHUE IPOrPAMMHBIX Tema 3.1
MOJIyJIel TPOrPaMMHOTO OOeCTIeueHUsI. Tema 4.1
Tema 7.1
Tema 8.1
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