Mognucano: KPAEBOE
TOCYOAPCTBEHHOE
BOOXXETHOE
NMPOPECCNOHAJTIBHOE
OBPA3OBATEJIbHOE
YUYPEXOEHUE "KPACHOAPCKNI
ArPAPHbIV TEXHUKYM"

[Mpuaoxenne 1. O6s3aTesibHbIE 001I€00pa30BaTeIbHbIE U CIANIINHbBI

Kk OIIOII o nmpogeccun 43.01.09 «IloBap , kKoHAWTEP»

PABOYAS ITIPOTPAMMA YYEBHOU JUCIHUATLIIMHBI

01.12 Xumus
Hpodgeccus 43.01.09 «IloBap, kKOHAUTEP»

2025 r.



COJEPKAHUE

1. O6mas xapakTepucTrka padoueit mporpaMmsel 00111e00pa30BaTEeIbHOMN AUCIUTUIMHBI « XUMUS»

......................................................................................................................................................... 3
2. CtpykTypa u coaepxanue 001eo0pa30BaTeIbHON JUCTUTUTUHBL «XUMUSD ...ovvververnrereeeneannes 14
3. YcnoBus peanusanuu mporpaMMbl 00111e00pa30oBaTENbHON JUCTUTIIAHBL ......c..eeverevenreereenanens 42
4. KoHTpOJIb ¥ OIICHKA PE3yJIbTaTOB OCBOCHUS 00111€00pa30BaTeIbHON JUCITUTIIUHEI ................ 48



1. OBbLIASA XAPAKTEPUCTHUKA PABOYEW IMPOI'PAMMBbI
OBIIIEOBPA30OBATEJIBHOM JUCHUILIAHBI «XUMUS»

1.1. MecTo THCHMILIMHBI B CTPYKTYpe oOpa3oBaTenbHoii nporpammsbl CITIO

Oo6meoOpa3oBaTenbHas JUCHUIUIMHA «XHUMHUSD»  SBISETCS  00S3aTENIBHOM  YacThiO
0011e00pa3oBaTeIpHOrO MHUKJIA 00pa3oBaTeNbHONW MporpaMMmbl B cooTBercTBUU ¢ @I'OC mo
npogeccuu 43.01.09 «IloBap kKoHIUTEP»

[IpuknagHoit Momynb BKIOYaeT JjaBa pazgena. Pazgen 8 «Xumus B ObITy
u MIPOU3BOICTBEHHON JESITEIbBHOCTH YeloBeKa» peanusyercs TUISt BCEX
npodeccuii/cnennaibHOCTed  METOJOM pEIICHUS KEWCOB, CBSI3aHHBIX C JKOJOTHYECKOU
0€30MacCHOCTbI0 U OLEHKOM mociHeACTBU OBITOBOM U IPOU3BOJCTBEHHOM J€ATEIbHOCTH,
COOTBETCTBYIOIIIEH OTpacisiM Oynyiel mpodeccCuoHanbHOM NeSTEIbHOCTH 00YyYaroIIuXCsl.

Tematuka pasmena 9 Bapbupyercs 1o 00beKTy Oyayiedl mnpodeccuoHanbHON
NeSITeTHHOCTH CTY/ICGHTOB — Onoc(epa (KUBBIE OPTaHU3MBI) WIH TeXHOChepa (TEXHOIOTHYECKHEe
O0OBEKTBI):

— 71 YKPYIHEHHBIX Tpynn crenuanbHocTei/mpodeccuit 19.00.00, 31.00.00, 32.00.00,
33.00.00, 34.00.00, 36.00.00, 43.00.00 (xpome crenuanbHocTH 43.02.16) pexkoMeHIyeTcs
temaTHKa «VccnenoBanue 1 XuMUYeCKUil aHalu3 00BbEKTOB OHoCchepbI»;

— IS YKPYIOHEHHBIX TPyMI crhenuainsbHocTet / mpodeccuit  18.00.00, 22.00.00
(cmenmanpHOCcTH 22.02.01, 22.02.02, 22.02.07), 29.00.00 (xpome crnenuanbHocTH 29.02.09)
pexoMeHIyeTcst TeMaTuka «lcecnenoBanre 1 XUMUYeCKUi aHamu3 00bEeKTOB TEXHOC(EPHI».

1.2. LHean u niianupyembie pe3yibTAThl 0CBOCHHS TUCHUIINHBI

1.2.1. Heau u 3a1a4u AUCHUTNIIMHBI

Copep:xanuie mporpaMMbl 00111e00pa30BaTeNbHOMN TUCIUTUIMHBI « XUMUS HAIIPABIECHO Ha
JOCTHKEHUE CIEAYIOIUX LeJIei:

- GbopMHpOBaHHE CHUCTEMBl XUMHUYECKUX 3HAHUWA KaK BaKHEWIIEHW COCTaBIISIONICH
€CTEeCTBEHHO-HAyYHOM KapTUHbI MHpa, B OCHOBE KOTOPOM JIeKaT KIIOYEBbIE MOHATHUSA,
dbyHIaMEHTaTbHBIC 3aKOHBI M TEOPUH XUMHUHU, OCBOCHHUE SI3bIKa HAYKH, YCBOCHHE M TTOHMMaHUE
CYIIHOCTH JIOCTYITHBIX 000OIIIEHNI MHUPOBO33PEHUYECKOTO XapaKTepa, 03HAKOMIJICHHE C UCTOpUEH
WX Pa3BUTHUA U CTAHOBJICHUS;

- dbopMUpOBaHUE U PAa3BUTHE MPEICTABICHUN O HAYYHBIX METO/aX MO3HAHUS BEIIECTB U
XUMHUYECKHX peaKluid, HEOOXOMUMBIX AJisi MPUOOPETeHUS YMEHUU OPHUEHTUPOBATHCS B MHPE
BEILECTB u XUMUYECKHUX SIBIICHUH, HMMEIOIINX MECTO

B MPUPOJIE, B MPAKTUYECKON M MOBCEIHEBHOM )KU3HU;



- pa3BUTHE YMEHUH U CHOCOOOB JIEATEIbHOCTH, CBSI3aHHBIX C  HAOIIOJEHUEM
U 00BSICHEHHMEM XUMUYECKOT0 3KCIIEpUMEHTA, COOIII0IEHUEM TIPaBUIl OE30MacHOT0 OOpalleHus ¢
BELIECTBAMH.

3agauyu TUCHHUILINHBI:
1) chopMUpOBaTh NOHUMAaHHWE 3aKOHOMEPHOCTEH MPOTEKAHUS XMMHUYECKHX MPOIECCOB U
SIBJICHUA B OKPY’KalOIIEW cpelie, a TaKXKE€ WX CBI3b C IEJOCTHOM HAy4YHOM KapTUHOW MHUpa U
JIPYTHMH €CTECTBEHHBIMU HAyKaMU;
2) pa3BUTh YMEHHUSI COCTaBIATH (DOPMYIJBI HEOPraHMYECKHMX M OPraHWYECKHUX BEIIECTB,
YpaBHEHHUS XUMHYECKHX peaKlIHi, OOBSACHATH HMX CMBICI, HMHTEPHPETUPOBATH PE3YyJbTaThl
XUMHUYECKHUX IKCIEPUMEHTOB,
3) cOpMHpOBATH HABBIKM TPOBEICHHUS NPOCTEHIINX XHUMHYECKHX 3KCIIEPHUMEHTATBHBIX
UCCJIEJOBaHMM ¢ COOJII0IEHNEM TpaBuIl 0€3011aCHOI0 OOpaIEHMs C BEIIECTBAMHU U JIAOOPATOPHBIM
00opyaOBaHUEM;
4) pa3BUTh YMEHUSI HaXOIUTh, aHAIM3UPOBATh M UCIOIb30BaTh HHPOPMAIIUIO XUMUYECKOTO
XapakTepa W3 Pa3IMYHBIX HH()OPMAILMOHHBIX HCTOYHUKOB, BKJIIOYAs y4eOHYIO JHUTEpaTypy,
Hay4HbIE ITyOJIMKAIMA U HHTEPHET-PECYPCHI,
5) copMHpPOBAaTE YMEHHS TPOTHO3UPOBATH MOCIEJICTBHS CBOCH JEATEIBHOCTH U
XUMHUYECKUX MPUPOJHBIX, OBITOBBIX U MPOU3BOJCTBEHHBIX MPOIIECCOB, YUYUTHIBAS BO3MOXKHBIC
HKOJIOTHUECKUE U COLIMANIbHBIE BO3ACHCTBUS;
6) cpopMHpOBAaTH  TMOHMMAaHWUE  3HAYMMOCTH  JIOCTH)KCHHH  XMUMHYECKOH  HAyKH
U TEXHOJIOTUH JUTSI Pa3BUTHS COLMAIBHOW W NPOW3BOACTBEHHON cep ¢ yMEHHEM MPUBOAUTH
MPUMEPHI UX PUMEHEHHSI B PA3TUYHBIX c(hepax KU3HU.

1.2.2. Il.1annpyembie pe3yJbTaThl 0CBOCHHUsI 0011e00pa30BaTeIbHON JMCIHUIIIMHBI B
coorBercTBUH ¢ PI'OC CIIO u Ha ocHoBe ®T'OC COO

Ocoboe 3HaueHue 0OmEOOpa3oBaTeNbHAS JUCIHUIUIMHA «XHUMHsD» HWMEET TP
dopmupoBanuu u pazButun OK 1; OK 2; OK 4; OK 7 wu IIK, mnpencraBieHHBIX

B akTyanu3upoBaHHbIXx @I'OC CIIO no npodeccun/crenuanbHOCTH.



Koa n
HAHUMEHOBaHUe
¢dopmupyembIx

KOMIIeTeHIN I

l'[.nalmpyeMble pe3yJbTaThbl 0OCBOCHUA TUCIHHUIIJINHBI

O6mue!

JucuunIMHapHble?

OK 01. Beibupats
CIOCOOBI PEIICHUS
3a1a4
po(hecCHOHATTLHOM
NESTCIIbHOCTH
NPUMEHHUTEIBHO K
pa3JInYHbIM

KOHTCKCTaM

JInyHOCTHBIE Pe3yJIbTATHI J0JIKHBI OTPAKATH B YACTH:

TPY/AOBOT0 BOCITUTAHMA:

— TOTOBHOCTb K TPYyHy, OCO3HAaHHE IIEHHOCTH MacTepCTBa,
Tpyaoitooue;

— TOTOBHOCTH K aKTHBHOH JESATEIHLHOCTA TEXHOIOTHUECKON

CIIOCOOHOCTH

n CcolMaJIbHOM HalpaBJICHHOCTH,

WHULMUPOBATh, IUIAHUPOBATh U  CaMOCTOSITEIbHO
BBITIOJHATH TaKYIO JI€ATEIbHOCTD;

— MHHTEpec K pa3IuuHbIM cdepaM mpodeccuoHaIbHON
NeSITEIbHOCTH, YMEHHUE COBEpIIaTh OCO3HAHHBIN BBIOOP
Oyaymeil mpodeccuu M peaau30BbIBaTb COOCTBEHHBIE

KHU3HCHHBIC ITJIAHBbI;

JMcuunInHaApHbIe Pe3yJbTaThl H J0JKHBI 0TPAXKATH:
ITP6 01. chopmMupoBaHHOCTH IPEICTABICHUA: O XUMHUYECKOM
COCTaBIISIIOIIEH €CTECTBEHHOHAYYHOH KapTHHBI MUpPA, POJIH
XMMUU B TIO3HAHUM SIBICHUH TpUPOABI, B (pOpMUpOBAHHH
MBIIUIEHUSI U KYJbTYpbl JUYHOCTH, €€ (DYHKIHMOHAIBbHOU
IPaMOTHOCTH, HEOOXOAMMOM MMl pelIeHUs MPaKTHYECKUX
3a]1a4 ¥ 9KOJIOTMYeCKH 00OCHOBAHHOTO OTHOIICHUS K CBOEMY
3JI0pOBBIO U IPUPOJIHOM cperie;

ITP0 02. BiageHre cucTeMO XMMHYECKHMX 3HaHUHM, KOTOpast
BKJIIOYAET: OCHOBOMNOJAraroIiue TMOHATUA (XUMHUYECKHIM
3JIEMEHT, aToOM, JJIEKTPOHHass 00ojoYka aTroma, s-, p-, d-
AJIEKTPOHHBIE ~ OpOMTAIM  aTOMOB,

UOH, MOJIEKyJa,

BaJICHTHOCTbD, QJICKTPOOTPUIATCIILHOCTD, CTCIICHb

OKHCJICHUA, XUMHYCCKasA CBiA3b, MOJIb, MOJIIpHAasg Macca,




— TOTOBHOCTb M CHOCOOHOCTH K OOpa3oOBaHUIO W
caM000pa30BaHMIO Ha MPOTSHKEHUH BCEHl KHU3HU.
JOJIKHBI

MeTal’lpeL[MeTHbIe pe3yJabTaThbl OTpakaTh:

Osaanenue YHHMBepPCAJIbHbIMHA Y4eOHBIMU

N03HABATEJbLHBIMHY JeliCTBUIMM:

a) 0a30Bble JOrn4ecKue AeiicTBHS:

—  CaMOCTOSTENTHHO (OPMYJIIUPOBATh M aAKTyaJIM3HPOBATH
po06sieMy, paccMaTpuBaTh €€ BCECTOPOHHE;

— yCTaHaBJIMBATh CYIIECTBEHHBIN MPU3HAK WJIM OCHOBAHUS
JUTSL CPaBHEHWS, KJIacCU(UKAIIMKA U 0000IICHHS;

— ONpEeNeNsTh LENIU ACSITeIIbHOCTH, 3a/1aBaTh MapaMeTphl U
KPUTEPHUU UX TOCTHKCHUS;

— BBIBIATH 3aKOHOMEPHOCTH U  TPOTUBOpPEUUs] B
paccMaTpuBaEeMbIX SIBICHUSX;

— BHOCHUTb KOPPEKTHUBBI B JESATEIHHOCTH, OIEHUBATH
COOTBETCTBHE pPE3YJIbTATOB IIEJSIM, OILIEHUBATh PHUCKU
TOCJIECTBUH JeITEIbHOCTH,

— pa3BUBaTh KpPEATUBHOE MBIIUJICHUE TNpPHU PEHICHUH

KU3HEHHBIX TIPOOIIEeM.

0) 0a30BbIE HCCIEA0BATENbCKUE eiiCTBUS:

MOJIIPHBIA 00BEM, YTIEPOAHBINA CKeNeT, (YHKIMOHATbHAS

Ipylma, paaukaig, H30MEpHs, U30Mepbl, I'OMOJOTMYECKUU

A, T'OMOJIOI'H, YIJII€BOAOPOIbI, KHUCJIOpOJI- u

a30TcojiepXkalllie COEAMHEHUs, OHUOJIOTMYECKH AaKTHUBHBIC
BelecTBa (YrJIeBOMBI, XHUPHI, OCIKH), MOHOMEp, MOJIUMED,
CTPYKTYpHOE 3BEHO, BBICOKOMOJICKYJISIPHBIE COCJIMHEHUS,
KPUCTAJIMYECKAsl PEIIeTKa, THUIbl XUMUYECKHX pPEeaKIHii

(OKI/ICJ'II/ITGJ'IBHO—BOCCT&HOBHTGJ’IBHHG, 9K30-U

SHIOTEPMHUYECKHE, PEaKIMH HOHHOrO OOMEHa), PacTBOp,

OJICKTPOJINTHI, HEBJICKTPOJIMTHI, QJICKTPOJIUTHUYCCKAA

Jucconuanus, OKHCIUTCIb, BOCCTAHOBHUTCJIb, CKOPOCTb

XMMUYECKON peakiyH, XMMHUYECKOe PaBHOBECHUE), TEOPUHU U
3aKOHBI (TEOpHUsT XUMHUYECKOTO CTPOEHHsI OpPraHMYeCKUX
BeuiectB A.M. bBytnepoBa, Teopusi 3IEKTPOIUTHYECKOU
nucconmranuu, nepuoandeckuid 3akon .M. Menneneesa,

3aKOH COXpaHCHUA MaCCBI), 3aKOHOMECPHOCTH,

CHUMBOJIMYECKUM S3BIK XHUMUU, (l)aKTOJ'IOl"I/I‘-IeCKI/Ie CBCIACHUA O

CBOWCTBAX, COCTaBe, TOJIYYeHHH ©  OE30IMacHOM

HUCITIOJIBb30BaHNU BaYKHEHIITNX HCOPTaHUYCCKUX n

OpTraHUYCCKUX BCIICCTB B 6BITy u HpaKTHqCCKOﬁ

JACATCIIbHOCTH YCJIIOBCKA,

NP6 03. chopmupoBaHHOCTH  yMEHHW  BBISBIATH




BJAJIeTh HAaBBIKAMHM  y4eOHO-HCCIIEJOBATEIbCKON |

NPOCKTHOW  JIEATEJBHOCTH, HABBIKAMH  pPa3pelICHUs
pooem;
BBIABJIISATH

IMPUYUHHO-CIICACTBCHHBIC CBA3HU u

aKTyaJII/I3I/IpOBaTB 3anal1y, BbIABHUT'aTh T I/IHOTe3y cec
peH_IeHI/ISI, HaXOIUTh apI‘YMeHTBI JIA  A0Ka3aTejabCTBa
CBOUX YTBEP)KICHHUH, 3a71aBaTh MapaMeTpbl U KPUTECPHU
peIIeHUS;

aHaJII/I?;I/IpOBaTI) HOJIy‘-IeHHI)Ie B XOI€ peIHeHI/IFI 3aa4uu
pe3yanaTbl, KpI/ITI/I‘-IeCKI/I OILICHUBATh UX IIOCTOBCpHOCTI),
HpOFHOBI/IpOBaTB N3MCHCHHC B HOBBIX YCJ'IOBI/UIX;

yMETh T[EPCHOCHTh 3HAHHS B T[I03HABATCIBHYIO H
HpaKTI/ILIeCKYIO O6J'IaCTI/I KHU3HEACATCIIbHOCTH,

yMETh MHTErPUPOBATh 3HAHUS U3 PA3HBIX MPEIMETHBIX
o0acTen;

BBIBUTATh HOBBIE HJIEH, NpeuiaraTh OpPUTHHAIbHBIC
IIOAXOAbI U peHIeHI/Ifl;

CTaBUTh  MpOOJEMBI U

3alayd,  JIOMYyCKarollue

AJIbTCPHATUBHBIC PCIICHU.

XapaKTCPHbIC IMPHU3HAKK KW  B3aUMOCBA3bL  H3YYCHHBIX

HOHSITI/If/’I, INPUMCHATH COOTBCTCTBYIOIIUC TIIOHATUA IIPpU
OIMKMCaHUN CBOMCTB

CTpOCHUA H HCOPTaHUYECKUX U

OpraHNM4Y€CKUX BE€IIECTB H HX HpCBpaH.[CHHfI; BBISIBJIAATH

B3aUMOCBSI3b XMMHMUYECKMX 3HAHMM C TOHATUSIMU U
MPEACTABICHUSIMU JIPYTUX €CTECTBEHHOHAYYHBIX
MPEIMETOB;

IIP6 04. chopMHUPOBAHHOCT, YMEHHH HCIIOJIB30BAThH

HAaMMCHOBaHUA XUMHYCCKUX COGI[I/IHGHI/Iﬁ MCKIAYHAPOAHOT O
COH03a TEOPETUYECKON U NIPUKIIATHON XUMUU U TPUBUAJIBHBIC
Ha3BaHMs BAXKHEHIIMX  BEIIECTB

(3THIICH,  alleTHJICH,

rnuuepuH, ¢enon, ¢GopMaibAeTua, YKCyCHas KHUCIOTa,
[JIMLWH, YTapHbIM Ta3, YIJIEKUCIbIM ra3, aMMHakK, TaiieHas
U3BECTb, HErallleHasi M3BECTb, NMHUTHEBAs cOJa U APYTHX),
COCTaBJIATh (OPMYJIbI HEOPraHMYECKUX U OPraHUYECKUX
BEIIECTB, YPAaBHEHUsSI XMMUYECKUX PEaKIHi, OOBACHATh UX
CMBICI; IOATBEPKAATh XapaKTEpHblE XMMHUECKHUE CBOMCTBA
BELIECTB COOTBETCTBYIOIIMMU SKCIIEPUMEHTAMHU U 3aUCSIMU
YPaBHEHUN XUMUYECKUX PEAKIUI;

IIP6 05. cdopMuUpoBaHHOCTH YMEHHH YCTaHABIUBATH

MPUHATJICIKHOCTD HU3YUYCHHBIX HCOPTaHUYCCKUX )51

OpraHN4Y€CKUX BEIICCTB K OINPCACICHHBIM KilacCaM U




IpylIaM COCIMHEHUHM, XapakTepu3oBaTb HX COCTaB H

BOXHEHIIME CBOWCTBA; OINPENEHATh BHUIBl XUMHUYECKUX

CBsI3eH (KoBaJIeHTHAs, MOHHAs, MeTaJTH4YecKas,
BOJIOPOAHAS), THUITBI KPUCTAJUIMYECKUX PEIICTOK BEIIECTB;
KJIaccu(UIUPOBATh XMMUYECKHUE PEAKLINH;

IIP6 07. chopMHUPOBaHHOCTh YMEHHI HMPOBOIUTH PACUETHI
0 XUMHYECKMM (OpMyJaM H ypaBHEHHSIM XUMHYECKHX
peakuuii ¢ HUCIONb30BaHMEM  (U3MUECKHX  BEIHYHH,
XapaKTePU3YIOINX BEIIECTBA C KOJIMYECTBEHHON CTOPOHBI:
Macchl, 00beMa (HOpMaJIbHbIE YCJIOBHSI) I'a30B, KOJIWYECTBA
BEILIECTBA; HCIOJIB30BaTh CUCTEMHBIE XMMHYECKHE 3HAHUS
JUIL TPUHATHS PEIICHUH B KOHKPETHBIX IKM3HEHHBIX

CUTyaluAaXx, CBAA3aHHbIX C BECHICCTBAMU U UX ITPUMCHCHHUCM.

OK 02. Hcnonb3oBaTh
COBpPEMEHHBIE
CpeZCTBa MOUCKA,
aHam3a u
UHTEPIpETauN
UHpOpPMALIUU U
UH(POPMAaLIMOHHbIE
TEXHOJIOTUH TSI

BBITIOJTHCHUA 3a4a4

JIMYHOCTHBIE Pe3yJbTaThbl JOJKHBI OTPAKATH B YaCTH:
IHEHHOCTH HAYYHOI'O ITO3HAHUSA:
- C(l)OpMI/IpOBaHHOCTB MHPOBO33pCHUA,
COOTBCTCTBYHOIIECTO COBPEMCHHOMY YPOBHIO PA3BUTHUA
HayKu H" 06HleCTBeHHOﬁ IMPpaKTUKH, OCHOBAHHOI'O Ha

JHAIIOTE KYJIBTYP, CHOCOOCTBYIOIIETO OCO3HAHHIO CBOCTO

MECTa B MTOJIMKYJIbTYPHOM MHDE;

JucuuninHapHble (peIMeTHbIE) Pe3yJbTaThl U J0JAKHBI
0TPAXKATh:
ITP6 06. BiagcHME OCHOBHBIMH METOAAMM HAy4YHOIO
MO3HAHUS BEIECTB M XUMHUYECKHUX SIBJICHHM (HaOmroJeHue,
U3MEpEeHHE, SKCIIEPUMEHT, MOJIETUPOBAHUE);

IIP6 07. chopMHUPOBAaHHOCTh YMEHHMH MPOBOJUTH PACUETHI
0 XUMHUYECKMM (opMyjlaM U YPaBHEHUSM XHMHUYECKUX
peakuud ¢

HCITIOJIB30BAHUEM (bI/I3I/I‘-IeCKI/IX BCJIMYHUH,

XapaKTepU3YIOUINX BEIIECTBA C KOJIMYECTBEHHOW CTOPOHBI:




npohecCHOHATBLHOM

JACATCIIBHOCTH

— COBEpIICHCTBOBAHUE  S3BIKOBOM M YUTATEIbCKOMU

KyJIbTYphl KaK CpeICTBa B3aUMOJCUCTBUS MEXKIY

JIIOAbMH U IO3HAHUA MHUPA,

— OCO3HaHH¢C IOCHHOCTH HaquOﬁ JACATCIIBHOCTH,

TOTOBHOCTbB OCYHICCTBJIATDH IMPOCKTHYIO n

HUCCICAO0BATCIIbCKYIO ACATCIbHOCTE MHAUBHUAYAJIbHO U B

rpynre.
MeTanpeaMeTHble pe3yJabTaThbl JAO/LKHBI OTPAKATh:
OBananenue YHHMBEpPCAIbHBIMH y4eOHBIMU

N03HABATEJIbHBIMHY JeiiCTBUSIMM:

B) padora ¢ undgopmanmueii:

— BJAaJACThb HABBIKAMH  IIOJYYCHUS PIH(bOpMaI_[I/II/I nus3
HMCTOYHHUKOB Pa3HbIX THIIOB, CaMOCTOATCIIbHO
OCYHCCTBIIATL IIOUCK, aHalIW3, CHUCTCMAaTHU3aluIi0 U

MHTEpIpeTaIHio HH(OPMaLUK pa3IU4HbIX BUAOB U HOpM
MIpe/ICTaBJICHMUS;

— co37aBaTh TEKCTHl B PA3MYHBIX (hopMaTax C Y4ETOM
HazHaueHus MHQOpPMalMM M LEJNEeBOH  ayAuTOpHH,
BbIOMpas ONTUMAIbHYIO (OpPMYy TMpEACTaBIECHUS H

BHU3yaJIM3alluH,

Macchbl, 00beMa (HOpMaJibHbIE YCJIOBHS) ra30B, KOJIMYECTBA
BEIIECTBA; WCIOJIb30BATh CHCTEMHBIE XMMHUYECKHE 3HAHHS
JUIsL  TIPUHSTHS PEHIeHHH B KOHKPETHBIX KU3HEHHBIX
CUTYalIUAX, CBSI3aHHBIX C BEIIECTBAMH U UX MPUMEHEHUEM;

IIP6 08. chopmupoBaHHOCT, YMEHHI IUTAHUPOBATH W
XUMUYECKUN (npeBpareHus

BBIINIOJIHATD SKCIICPUMCHT

OpPraHMYEeCKUX BELIECTB IIPU HArpeBaHUM, IIOJIYyYECHUE
JTUJICHA U U3YUYEHUE ET0 CBOMCTB, KAUECTBEHHBIE PEAKIIUU HA
aJIbJICTUIBI,

KpaxmaJyl, YKCYCHYIO KHUCIIOTY; JA€HaTypauus

OCIKOB TMpW HArpeBaHHWH, IIBETHBIC pEAKIUU OEJIKOB;
MPOBOANTh PEAKIIMM HOHHOTO OOMEHa, OMPEIENATh CpPeny
BOJIHBIX PacTBOPOB, KaueCTBEHHBIC pEaKIMU Ha CyibQart-,
KapOOHAT- U XJIOPHUA-aHUOHBI, HA KATHOH aMMOHHUS; pellaTh
OKCIIEpUMEHTANIbHBIE 3a7aud 1o Temam "Mertamisl" u
"Hemetannpl") B COOTBETCTBUM C NIpaBHJIaMU TEXHUKHU
O0e3omacHOCTM Hpu  OOpalleHud C  BeleCTBaMH U
1ab60paTOPHBIM 000PYIOBAaHHEM; MPEACTABIATh PE3yIbTaThI
XUMHYECKOTO JKCIIEpUMEHTa B (OpME 3amiCH YpaBHEHUH
COOTBETCTBYIOIIMX PEAKINH u (OPMYIHPOBATH BHIBOABI Ha
OCHOBE 3THX PE3yJIbTaTOB;

IIP6 09. cdopMuUpOBaHHOCTH YMEHUS aHATU3UPOBATH

XUMHUUYECKYI0 HMH(OpMAIHIO, TOIy4yaeMyl0 M3 pPa3HBIX




— OLCHHUBATb JOCTOBCPHOCTD, JICTUTUMHOCTD I/IH(l)OpMaI_[I/II/I,

€€ COOTBCTCTBHEC IIpaBOBBIM H MOPAJIbHO-3TUYCCKHUM

HOpMaM;

— BJIaACTh HaBbIKaMH pacrio3HaBaHuA u 3alUThI
uHpopManuy, MH(POPMALIMOHHOM 0e30macHOCTH
JIMYHOCTH.

UCTOYHHUKOB (CpEACTB MaccoBOM WHGpOpMAIMU, CETh

WNurtepuer u apyrue).

OK 04. DddexTrBHO
B3aMMO/JICHCTBOBATh U
pabortatsb B
KOJUIEKTUBE U

KOMaH/C

JInuHOCTHBIE Pe3yJIbTAThI JOJKHBI OTPAKATH B YACTH:

rPakKIAHCKOI0 BOCIIMTAHMSA:

— TOTOBHOCTh BECTH COBMECTHYIO JESTEIbHOCTb B
MHTEpEecax rpa’kJaHCKOro OOIIeCTBa;

— YMEHHue B3alMO/ICIICTBOBATH c COLIMAJIbHBIMU
WHCTUTYTaMH B COOTBETCTBHHM C HX (QYHKIUSIMH U
Ha3HAYEHUEM.

MeTtanpeaMeTHbie pe3yJIbTAThI JOKHBI OTPAKATH:

OBiajgeHne yHHMBEPCAJbHBIMH KOMMYHHUKATHBHBIMHU

NeHCTBUAMM:

0) coBMecTHasi 1eiTeJIbHOCTh:

— TIOHMMATh U UCNOJb30BaTh IPEUMYILECTBA KOMAaHAHON U
WHIUBUAYATbHON pabOTHI;

— TPUHUMATh LEH COBMECTHOM NESTENbHOCTH,

OpPraHM30BBIBaTh M KOOPAWHHUPOBATH JIEHCTBUSA IO €€

JOCTHIXKCHHIO: COCTABJIATDH I1JIaH ﬂeﬁCTBHﬁ, pacnupeacisaTb

JucuunianHapHbie (MpeaIMeTHbIE) Pe3yJabTAThI U T0JKHBI
OTpakKaTh:

NP6 08. chopMuUpOBaHHOCTH YMEHUW IUIAHUPOBATH W
BBINOJIHATh ~ XMUMUYECKUN

AKCIIEPUMEHT  (IIpEeBpALICHUS

OpPraHMYECKUX BELIECTB IIPU HArpPEeBaHUM, IIOIYyYECHUE
ATUJICHA U U3YYEHUE €TI0 CBOMCTB, KAUECTBEHHBIE PEAKIIUU HA
b JIETUIBI,

KpaxmaJyl, YKCYCHYIO KHUCIIOTY; JA€HaTypauus

OCNKOB TMpW HArpeBaHHWH, I1IBETHHIE pEaKIUu OEJIKOB;
IPOBOJUTHh PEAKLUU HOHHOTO OOMEHa, ONpPENeNsTh Cpery
BOJIHBIX PACTBOPOB, KaueCTBEHHbIE peakIUH Ha cyibdar-,
KapOOHaT- U XJIOPHU-aHUOHBI, HA KATUOH aMMOHUS; pellaTh
OKCIIEpUMEHTANIbHBIE 3a7aur 1o Temam "Mertamisl" u
"Hemeramnpl") B COOTBETCTBUM C TPAaBMWJIAMU TEXHUKU
O0e3omacHOCTM TpU  OOpalleHud C  BEIIeCTBAaMH U
1ab0paTOPHBIM 000PYIOBAHUEM; MIPEACTABIATh PE3YIbTATHI

XUMHUUYECKOI0 JIKCIEpUMEHTa B (popme 3amucu ypaBHEHUI
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polll C Y4eTOM MHEHUH YYacTHHKOB OOCYXIaTh
pe3yJIbTaThl COBMECTHON PaOOTHI;

— KOOPJMHHMPOBAaTH M BBHINOJHATH PAbOTy B YCIOBHUAX
pETbHOTO,  BHUPTYyaJIbHOTO HW  KOMOMHHPOBAHHOTO
B3aHMOJCHCTBUS;

—  OCYUIIECTBJISITh MO3UTUBHOE CTPATETUYECKOE IMOBEACHUE B
pa3IMYHBIX CUTyalUsX, MpOSBIATh TBOPYECTBO U
BOOOpakeHre, ObITh MHUIIMATHBHBIM.

Osaanenue YHHMBepPCAJIbHbIMHA peryJsiTHBHbIMHU

JeHCTBUSIMU

I) IPUHATHE Ce0sl M APYTUX JIOACH:

— IIPUHUMATh MOTHBBI U APTYMEHTHI IPYTUX JIOACH IpHU
aHaJIM3€ Pe3yJbTaTOB JIEATEIbHOCTH;

— TIpU3HaBaTh CBOE MPABO W TPaBO JPYTUX JIOJAEH Ha
OIIIMOKH,

— pa3BHBaTh CIOCOOHOCTh IOHUMATh MHUP C TO3HUIMH

APYTroro 4ecjioBCKa.

COOTBETCTBYIOIIUX pPEaKIUil u (OpMyIHpOBaTH BHIBOABI Ha

OCHOBE THX PE€3yJIbTaTOB.

OK 07.
CopeiicTBOBaThH
COXpaHEHUIO
OKPY’KaIoIIeH cpe/pl,

pecypcocOepekeHuIo,

JIMYHOCTHBIE Pe3yJbTaThbl JOJKHBI OTPAKATH B YaCTH:
IKOJOI'M4€CKOro BOCrMMTaHUus:

—  c(hopMUpPOBAaHHOCTb 9KOJIOTMYECKOMN KYJIBTYPHI,

IIOHHMMAaHUC BIIMAHHA CONMAJIbHO-OKOHOMHUYCCKUX

IIPOLIECCOB HAa COCTOSHUE IPUPOJHONM M COLUAIBHOU

JAucuunimHapHblie (MpeaMeTHbIE) Pe3yJbTATHI U 10JKHbI
0TPaXKaTh:

ITP6 01. chopmMupoBaHHOCTH MPEACTABICHUI: O XUMHUYECKOM
COCTaBJISIOLIEH €CTECTBEHHOHAYYHOM KAapTHUHBI MUpPA, POJIU

XUMHUHU B TIO3HAHWM SIBJICHUM TPUPOJbI, B (POPMHPOBAHUU

11



IPUMEHATH 3HaHUA 00
U3MEHEHHUHU KJIMMaTa,
MPUHIIMIIBI
OEpEIKITUBOTO
IPOM3BOJICTBA,

3P PEeKTHBHO
efcTBOBAaThH B
Ype3BhIYAITHBIX

CUTyaluuAax

Cpenbl, OCO3HaHUE rJ100aJIbHOTO Xapakrepa

HKOJIOTUYECKUX MPOOIIeM;

— ILUIaHUPOBAHUC u OCYIICCTBIICHUC HeﬁCTBHﬁ B

OKpY’KaloIllel cpele Ha OCHOBE 3HAHMS  LENed

YCTOWYHMBOTO Pa3BUTHS YEIOBEUECTBA;

— aKTHBHOE HEINpHUsATUE JCHCTBUM, TNPUHOCAIIUX BpE
OKpYKarolle cpene;

HeOIaronpusTHhIC

— YMCHHUC IIPOIrHO3UPOBATH

JKOJIOTUYECKHE  TOCHEACTBUA  NPEAIPHUHUMAEMBIX
JNEHUCTBUMN, TPEAOTBPALATh UX;

— pacIIMpEeHHE OIbITa JEATEIbHOCTH HKOJIOTMYECKOU

HaIlpaBJICHHOCTH.

MeTal’lpe}lMeTHble pe3yibTaThbl J0/IKHBI OTPAKATDb:

Osianenue YHHUBEpPCAIbHBIMH yY4eOHBIMU

NMO3HABATEJIbHBIMH NeHCTBUAMM:

B) padoTa ¢ nunopmaumeii:

— UCHOJb30BaTh CpeacTBa MH(OPMaLMOHHBIX U
KOMMYHHMKAIIUOHHBIX ~ TEXHOJIOTHI B pelIeHuu

KOTHUTUBHBIX, KOMMYHUKATUBHBIX WU OpPraHU3allMOHHBIX

3ajad ¢ CcOONOJeHHEeM TpeOOBaHUIl  3PrOHOMUKH,

TEXHUKH O€30MacHOCTH, TUTHEHBI, pecypcocOepekeHus,

MBIIUICHUSI W KYJIBTYphl JIMYHOCTH, €€ (PYHKIHMOHAIBHOM
IPaMOTHOCTH, HEOOXOAMMOM MJisi PELEHUs] MPaKTHUYECKUX
3ajJja4d ¥ KOJIOTMYECKH 0OOCHOBAHHOT'O OTHOLIEHHUS K CBOEMY
3I0POBBIO U IPUPOJIHOM Cpene;

IIP6 10. chopMUpOBaHHOCTH YMEHHI COOJIIOATH MPaBUIIA
HKOJIOTUYECKU IIeJIECOO0Pa3HOTO IMOBEIEHUSI B OBITY H
TPYLOBOH JI€ATENBHOCTH B ILEIAX COXPAHEHHUsI CBOETO
3I0pPOBbsl M OKPY’KAIOLIECH NPUPOIAHON Cpelbl; YUYUTHIBATH
OIIaCHOCTh ~ BO3JECUCTBUSA  HA

KHUBBIC OpraHnu3MbI

OMMPCACIICHHBIX BCIICCTB, IIOHMMAasA CMBICII I1I0KAa3aTCIIA

peleIbHON JOMYyCTUMON KOHIIEHTPAIIHH.

12



IPaBOBBIX U ATUYECKHX HOPM, HOPM HH(POPMAITMOHHON

0€30I1aCHOCTH.

IIK...
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2. CTPYKTYPA M COJEPKAHUE OBIIIEOBPA30OBATEJIbHOM
JUCIHUIIVIMHbI « XUMUS»

2.1. O0beM qUCHUIIMHBI M BUAbI y4eOHO padoThI

Bup yuye6Hoii padoTbi O0beM B yacax
O0bem o0pa3oBaTebHOI NPOrPaMMbl JUCHHUILINHBI 144
Conep:kanue y4eOHOIro MaTepuaJia 96
BT. U..

TEOPETUYECKUE 3aHATHUS 44
MIPAKTUYECKUE 3aHATHUS 26
J1a00paTOPHBIE 3aHIATHS 18
KOHTPOJbHBIE PaOOTHI 8
IIpodeccnonanbHO OpHEHTHPOBAHHOE co/ep:KaHHe (coAep:KaHHUe 48
NPHKJIATHOrO MOayJis)*

BT. U..

TEOPETUYECKUE 3aHATHS 14
IIPAKTUYECKHUE 3aHATU 22
nabopaTOpPHbIE 3aHITHS 12
IIpoMeskyTouHasi aTTecTanust (3K3aMeH) 6
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2.2. TemaTnyecKMil IJIAH U COAEPKAHNE JUCHUILIIHHBI

Ne ypoka Conep:kanue y4yeOHOro MaTtepuasia (0OCHOBHOE M MPO(ecCHOHAJILHO
HaumenoBanmue O0bém | DopMupyemblie
OpPHEHTHPOBAHHOE)>, 1a60PATOPHbIE M PAKTHYECKHE 3AHATHS, MPHKJIATHOM
pa3/iesioB U TeM YacoB | KOMIIETEHIIUH
MOAYJIb
1 2 3 4
Conep:kanue y4eOHOIro MaTepuaa 96
Pasjen 1. TeopeTnueckue 0CHOBBI XUMUH 24
1-2 Tema 1.1. Coaepixanue yueOHOro MaTepuasa 2 OK 01
OcHoBHbIE XuMudeckuil snmeMeHT. AToM. Sapo aroma, HM30TOMNBL. JJIEKTpPOHHAs OOOJIOYKA.
XUMHUYECKHE DHepreTuyeckue YpOBHH, MOIYPOBHH. ATOMHBIE OpOWTanu, S-, p-, d- DJIEMEHTHI.
OcoOeHHOCTH pacrlpeieNicHUs] 3JIEKTPOHOB IO OpOHMTAIsIM B aroMax 3JIEMEHTOB 1

IIOHATHA MU 3aKOHBI,
CTpOCHHE aTOMOB
XUMHYECKHX

9JICMCHTOB

MEPBBIX YETHIPEX TMEPUONIOB. IJNEKTpoHHAs KoHpurypamus aromMoB. OCHOBHBIE

XHUMHUYCCKUEC 3aKOHBI

HpaKanecmle 3aHATHUSA

[Tpaktuueckas padora Nel. « OcCHOBHBIE KOJIMUECTBEHHBIE 3aKOHBI B XMMHUH U PACUETHI
110 YPAaBHEHHSIM XUMHUECKUX PEAKIIUID).

OTHOCHUTENbHBIE aTOMHAsl U MOJEKYyIspHas macchl. MomsipHas macca. KonndectBo
BemiecTBa. MaccoBasi 107151 BemecTBa. 3aKoH ABoraapo. MossipHblii 00beM Tra3osB.

OTHOCHUTENBHAS INIOTHOCTh Ta30B. PacyeTsl 0 ypaBHEHHUSIM XUMHUYECKHUX PEAKIUH C
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MCIOJIB30BAHUEM MAcCCOBOM JIONM BEIECTBA, 00beMa (HOpPMaJIbHBIE YCIOBHUS) ra3os,

KOJIMYCCTBA BECIICCTBA

Tema 1.2. Conep:kaHue y4eOHOIro MaTepuaJa OK 01
34 Ilepnonnueckuit IIpakTHYecKkne 3aHATHS OK 02
3aKOH U ([Ipaktuueckass pabora Ne2. «M3ydyeHue NEpUOTUYECKUX 3aKOHOMEPHOCTEH M HX IIK®...
[eproguyeckast B3aUMOCBSA3U CO CTPOCHUEM aTOMOB).
cucremMa [lepuonnueckas cucrema xumuueckux snemeHtoB J[.M. MengeneeBa. CBs3b
XUMHYCCKUX IIEPHUOAUYICCKOTO 3aKOHA H HepHOHquCKOﬁ CUCTEMBI XUMHWYECKUX DJIEMEHTOB C
snementoB JI. M. |coBpemeHHO# Teopueit CTpOeHHS aTOMOB. 3aKOHOMEPHOCTH HM3MEHEHHS CBOMCTB
Meneneena, UX |XUMHUYECKUX DJIEMEHTOB, 00pa3yeMbIX MU MTPOCTHIX U CIOMKHBIX BEUIECTB MO TPYIIIaM
CBsI3b C lu nepuoaam Ilepumonnueckoil cuctembl. 3HAYEHHE NEPUOJUYECKOrO 3aKOHA H
COBPEMEHHOMN CUCTEMbI XUMHYECKHX eMeHTOB JI.J. MeHieneeBa B pa3BUTUH HAYKH.
TEOPUEH CTPOEHHMS |VCTAaHOBJIEHHE CBSI3H MEXKIY CTPOCHHEM arOMOB XHMHYECKHX ODIIEMEHTOB |
aTOMOB MEPUOINYECKUM U3MEHEHUEM CBOMCTB XMMHYECKHUX 3JIEMEHTOB M UX COCIMHEHUN B
COOTBETCTBUM C IOJoxeHueM Ilepuogmueckoit cucrembl. PelieHue npakTUKO-
OpPUEHTUPOBAHHBIX TEOPETUUYECKUX 3aJaHU HA XapaKTEPU3ALUI0 XUMHUUYECKUX
aneMeHTOB «MeTanyeckue / HEMETALTHYECKUE CBOMCTBA XUMUUECKUX DJIEMEHTOB B
COOTBETCTBUU C HMX DJICKTPOHHBIM CTPOEHHUEM M TMOJOKEHUEM B MEPUOTUYECKOMN
cucrtemMe Xxumuuyeckux anemenToB [[.1. MenneneeBa»
Tema 1.3. Conep:kanue y4eOHOIr0o MaTepuaJia OK 01
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5-6 Crpoenue Crpoenue BemecTBa. XUMHUECKasi CBsI3b. Buabl XuMUyeckoi CBsI3u (KOBaJIEHTHAs
BELIECTBA U | HENOJIsIpHasl W TOJISIpHAsi, MOHHAs, MeTaulMueckas). MexaHu3Mbl 0O0pa3oBaHUs
npupoa KOBaJICHTHOM XUMHUYECKOW CBsI3M (OOMEHHBIH M JOHOPHO-aKIENTOPHBIN).
XUMHUYECKON cBsi3H. | BomoponHas cBsi3b. BaneHTHOCT. DekTpooTpunatenbHoCTh. CTENeHb OKUCICHUS.
MHuoroo6pasue NoHbl: KaTHOHBI U AHUOHBI
BELIECTB IIpakTHyeckue 3aHATHA
[IpakTuueckas pabota Ne3. «CTpoeHue BeliecTBa U MPUPOIa XUMUYECKOMN CBSI3U.
JleMoHCTpanus MoJenel KPUCTAJUTMUECKUX PEIIeTOK: MOHHOW (XJIOpHI HATpus),
aTOMHO# (rpadut 1 anmas), MOJICKYJISIPHOH (YTIICKUCIIBIN Ta3, UOT), MeTAJUTHICCKON
(matpuii, marHuii, Mmenap). PelieHue npakTUYECKUX 3aJaHU HAa COCTaBIIEHUE
ANEeKTpOHHO-Tpaduyeckux Gopmyn s1aemMeHToB 1—4 nepuoaoB
7-8 Tema 1.4. Conep:xanue yueOHOro MaTepuaJia OK 01
Knaccudukanus, Knaccudpukanus HeopraHmueckux BemiecTB. HoMeHKIaTypa HEOPraHUYECKUX OK 02

W HOMEHKJaTypa
HEOPTaHUYECKUX

BCIICCTB

BeIeCTB (OKCUIBI, THJIPOKCHBI, KUCIOTHI, COJH). BelecTBa MOJEKyJISpHOTO H
HEMOJIEKYJISIPHOTO CTPOEHHsI. ATrperaTHble COCTOSTHUS BenlecTBa. Kpucrannnieckue
U aMop(dHBIE BEIIeCTBA. 3aKOH IIOCTOSHCTBA COCTaBa BEIIECTBA. |HIIbI
KPUCTAINIMYECKUX PELIETOK (aTOMHas, MOJEKYJsSpHasi, UOHHAs, MEeTajlIndecKas).

3aBHCHMOCTH CBOMCTBA BCIICCTB OT TUIIA KpHCT&J’IJ’IH‘IGCKOﬁ peI_HéTKI/I

IIpakTHYecKkHne 3aHATHA

[TpakTrueckas padota Ned4. «HoMmeHKIaTypa HEOPraHUIECKUX BEIICCTBY.
Pemenne mnpakThyeckux 3aJaHUA MO KiIacCU(PHUKAIMM, HOMEHKJIAType H

XUMHAYECKUM (hOpMyJlaM HEOPraHMYECKUX BEILIECTB Pa3IMYHBIX KIAcCOB (yrapHbIH
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ras, yrieKucIbli ra3, aMMHUaK, ralieHasi U3BeCTb, HETalleHast U3BECTh, IUTHEBAS COAA
U JIpyrux): Ha3BaHus BelecTB 1o mexayHapoaHoi (MIOITAK) unu TpuBnanbHOM
HOMEHKJIAType U cocTaBieHHuEe (GOpMyJbl XMMHUYECKMX BEIIECTB, OIpEJe/ICHHE
IIPUHAIEKHOCTH K Ki1accy. [Tonck nHpopmanum o Ha3BaHUAM, UACHTUPHUKATOPAM,
CTPYKTYpHBIM (hopMynaM. AHaIN3 XUMHYECKOW HH(POPMALUHU, MOIy4aeMOu u3

Pa3HBIX HCTOYHHUKOB (CPEICTB MacCOBOM MH(OPMALIUH, CeTh IHTEpHET U ApYyTHE)

9-10

11-12

Tema 1.5.
Tunel XUMHYECKUX

peakuuii

Conep:xanue yueOHOro MaTepuaJia

XumMuueckas peaKnu. KHaCCH(bHKaHHﬂ N THUIIBI XHMHYCCKHUX peaKI_II/Iﬁ B
HGOpFaHquCKOﬁ )51 OpFaHH‘{eCKOﬁ XUMUU. 3aKOHBI COXpPaHCHUA MACChbl BCIICCTBA,
COXpPaHCHUA W MPEBPALICHUA SHCPIrUuu NpU XUMHYCCKUX PCAKIUAX. OKHCIUTEIIBHO-
BOCCTAHOBHUTCIIBHBIC pPCaKIUU (ypaBHeHI/IH OKHUCJICHHA-BOCCTAHOBJIICHHUA, CTCIICHDb
OKHUCJICHUSA, OKUCIUTECIb U BOCCTAHOBUTCIIb, ITPOICCCHI OKUCICHUA 1 BOCCTAHOBJICHU A,
Ba)XKHEHUIIIE OKUCIUTCIIN H BOCCTAaHOBUTCIIM, MCETOJ OJJICKTPOHHOI'O 6ancha,
QJICKTPOJIM3 paCTBOPOB U pacCIlyIaBOB BCHICCTB, OKHUCIIMTCIBbHO-BOCCTAHOBUTCIBHLIC
peaknuu B IMIPpUPOAC, MIPOU3BOACTBCHHBLIX IIPOHCCCAX U IKUBHCACATCIBbHOCTH

OpPTraHHU3MOB)

JlabopaTopHble 3aHATHUS

JIaGoparophas pab6ota Nel «TuUIbl XUMHUYECKUX PEAKIIUIA».

HccnenoBanue THMOB (IO COCTaBY M KOJHYECTBY HCXOJHBIX M 00pasyromuxcs
BELIECTB) M MPHU3HAKOB XUMHUYECKUX peakiuil. CocTaBiieHne ypaBHEHMH peakuuit
COEIMHEHM S, Pa3JI0KEHUs, 3aMeIeHHs, 0OMEHa, B T.4. peaKIMi TOPEHHUsI, OKUCIICHHU S -

BoccTaHoBiaeHHUA. CocTaBlIcHUE U YpaBHUBAHUC OKHUCIUTCIIbHO-BOCCTAHOBUTCIILHBIX

OK 01
OK 02
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peakimii METOZOM D>JIEKTPOHHOro OanaHca. PacderHple 3amaum Ha HaxOXIEHHE
OTHOCHUTEIILHOW MOJICKYJISIPHON MacChl, ONpEIeTICHUE MAacCOBOW JOMH XUMHYECKHX

9JICMCHTOB B CJIO’KHOM BCEIICCTBE

13-14

15-16

Tema 1.6.
CxkopocTh
XUMHYECKHAX
peaKIuu.
XHUMHYECKOE

paBHOBecHe

Conep:kaHue y4eOHOIro MaTepuaJa

CKOpOCTh peakIMM, €€ 3aBHCHUMOCTh OT pPa3JIMYHbIX (DAaKTOPOB: TMPHUPOJIBI
pearupyromux BCUICCTB, KOHUCHTpAIWN PCarupyromux BCUICCTB, TCMIICPATYpPhI U
U0 PEAKIIMOHHOMN MOBEPXHOCTH. TerioBbie 3()h(HeKThl XUMUIECKUX PEaKIIHA:
9K30- M DBHJOTepMuYeckue peakuuu. OOpaTuMble peakiuu. XHMHUYECKOe
paBHOBECHUC. q)aKTOpI)I, BJIMAIOIIMEC Ha COCTOSAHHUC XHUMHYCCKOI0 PaBHOBCCHA
(KOHILIEHTpalMsl peareéHTOB WJIM IPOIYKTOB pEaKLuH, JaBICHUE, TEMIIepaTypa).

[Tpunuun Jle [larense

HpaKanecmle 3aHATHUSA

[Tpaktuueckass pabora NeS. «BnusiHue paznuuHbiXx (AKTOPOB HAa CKOPOCTH
XUMHUUYECKON PEAKIIUN.

Pemenne nmpakTUKO-OpUEHTHUPOBAHHBIX 33aJaHUI Ha aHaIN3 (PAaKTOPOB, BIUSIOIMINX
Ha W3MEHEHHWE CKOPOCTH XHMHYECKOM peakiuu. 3aBUCUMOCTh CKOPOCTH
XUMHYECKOM PEAKIHUH OT MPUCYTCTBUS KaTaau3aTopa Ha TMPHUMEPE Pa3JIOKEHHUS
MEepOKCHIa BOAOpPOAA C IMOMOIIBI JUOKCHAA MapraHiia W Karanasbel. Pemienue
MPAaKTUKO-OPUEHTUPOBAHHBIX 3aJaHUi HAa TpuMeHeHue npuHuuna Jle-Ilarense ns
HAXOXJECHUS HAMPABJICHUS CMEIICHUSI PAaBHOBECUSI XMMUYECKON PEaKIUK U aHaJn3

CbaKTOpOB, BJIMAIOIIUX HA CMCIICHUEC XUMHUYCCKOI0O PaBHOBCCHUA

JlabopaTopHble 3aHATHS

OK 01
OK 02
IIK...
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JlaboparopHast pabora Ne2 «M3ydeHwe 3aBHCHMOCTH CKOPOCTH XHUMHYECKOM
peakIy OT KOHLEHTPAIMU PEarupyrouux BEIIECTB U TEMIIEPATYPbD».
JlabopaTopHas paboTa Ha BEIOOP:

1. JTaboparopnas padora Ne2.1 «OmnpeneneHue 3aBUCUMOCTH CKOPOCTH PEAKIIMH OT
KOHIIGHTpAllUd pPearupyronmx BemecTB». MccienoBanue 3aBUCUMOCTH CKOPOCTH
peakuuu OT KoHuUeHTpanuu. OmnpeneneHue KOHCTAHThI CKOPOCTH — PEaKINU
rpadUYeCcKUM METOIOM.

2. JIabopatopnas padora No2.2 «OnpeneneHre 3aBUCUMOCTH CKOPOCTH PEAKIIUU OT
TeMreparyps». VcciienoBanrue 3aBUCUMOCTH CKOPOCTH PEAKIIMU OT TEMIIepaTyphI.

Pacuer OHCPIrur aKTUBAIKU PCaKIIUA

17-18

19-20

Tema 1.7.

PactBophl,  Teopus

ANEKTPOIUTUYECKOMN

JIUCCOLMAIA

WOHHBIA 00MEH

n

Conep:xanue yueOHOro MaTepuaJia

PactBoprl. Buasl pacTBopoB 1O COACPKAHUIO PACTBOPEHHOTO  BEIECTBA.
PactBopumocte. ITloHsiTne 0 aucnepcHbIX cucTeMax. MICTHHHBIE W KOJUIOMIHBIE
pactBopbl. MaccoBas 10714 BemecTna B pactBope. [[IoHsITHE 0 BOTOPOAHOM MTOKa3aTelie
(pH) pactBopa. Dnekrponutuyeckas guccouuanusi. CUIbHbIE U ClIadble dJEKTPOJIHTHI,

HEJJICKTPOJHUTHI. Peaknuu noHHOTO oOMeHa

JlabopaTopHble 3aHATHUS

JIaboparopHas pabota Ne3 «IIpuroroBienue pacTBOPOBY.

[IpuroroBneHnue pacTBOPOB 3aJaHHON MacCOBOM J0JiIed pacTBOPEHHOTO BEIECTBA,
MIPOBEJICHUE PEAKIMl HOHHOTO OOMEHa, OIpe/IeJIieHHE Cpeibl PACTBOPOB BEILIECTB C
MTOMOIIIBIO YHUBEPCATHLHOTO HHANKATOPA (KUCTas, HEUTpalibHas, IIeT0YHAas ). 3a1aHusI

Ha COCTAaBJICHHUEC HOHHBIX peaKuHﬁ. Pemenue MPAKTUKO-OPUCHTUPOBAHHBIX

OK 01
OK 02
OK 04
OK 07
IIK...
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21-22

23-24

pacUeTHBIX 3aJ]aHWI Ha PACTBOPHI, HCIIOJIB3yEeMbIE B OBITOBON M MPOU3BOJICTBEHHOM

ACATCIIBHOCTH 4YCJIOBCKA

JlaGopaTtopHas padota Ned «Peakiuu ruaposmsay.
HccnenoBanue cpenbl pacTBOPOB coJjeil, 0Opa30BaHHBIX CHJIBHBIMH U CJIa0BIMU
MPOTOJUTAMHU, M HUX peaKkIuid C pacTBOpaMH IIEJIO0YM M KapOoHata HaTpHsl.

CocraBiieHne peakluii ruiposn3a coye

JlaboparopHas padota Ne5 «VccnenoBanue JUCTIEPCHBIX CHCTEM.

Crtpoenne u (hakTopbl YCTOMUMBOCTH AUCIEPCHBIX cucTteM. CTpoeHue MHIIEIUIBL.
PaccenBanne cBera Ipru MOPOXOKIACHHUHU CBCTOBOI0 IIydkKa 4YC€pe3 OINTHYCCKHU
HeoHOpoaHYI0 cpeny (3ddekra Tunnmans). [IpuroToBieHne W M3y4YCHHE CBOWCTB
JMCIIEPCHBIX CUCTEM Pa3HBIX BUJOB: CyCIICH3UH, IMYJIbCUHU, KOJUIOUIHOTO PAacTBOpA.
CpaBHEHHE CBOWCTB UCTHHHBIX M KOJUIOMJHBIX PAacCTBOPOB, BBISBICHHUE OCHOBHBIX

pazInuuil MEeXAy HUMH

25-26

KonTtpoabHasn

padora 1

CrpoeHue BellecTBa U XMMUYECKHUE peakuuu (1Mo paszaeny 1)

Pasnen 2. Heoprannuyeckasi Xumust

18

27-28

Tema 2.1.
DU3NKO-XUMHYECKHE
CBOlCTBA
HEOPraHUYECKUX

B€IICCTB

Coaep:xanue yueOHOro MaTepuaJia

10

Meraiuiel.  Ilonoxxenue MeraiuioB B Ilepuoanueckoil cucTeMe XUMHUYECKUX
aneMeHTOB. OCOOCHHOCTH CTPOEHUSI DJIEKTPOHHBIX OOOJI0OUYEeK aTOMOB METAIIJIOB.
O6mwme ¢uzmdeckre cBoicTBa MeTauioB. CIIaBBl METAIIIOB. DIEKTPOXUMHUYECKUN

psa HanpsHKEHUN MeTallioB. XMMHUYECKHE CBOMCTBA BaKHEHIIMX METaJIOB (HaTpuUH,

OK 01
OK 02
OK 04
IIK...
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29-30

KaJIUH, KaJIbIMi, MAarHUM, aTIOMUHUH, [IUHK, XPOM, KEJI€30, MEJIb) U UX COCTMHECHHI.

Oo6ure ciocoObl oy4yeHus MeTayuioB. [IprMeHneHe MeTauioB B ObITY U TEXHUKE

31-32

Hemeramnbl. Ilonoxxkenne nHemeramioB B Ileproandeckoi cuUCTEME XUMHYECKUX
anemenToB JI.M. MenpaeneeBa u OCOOCHHOCTH CTpoeHUsS aromMoB. Dusnueckue
CBOMCTBAa HEMETAUIOB. AJUIOTPOINHS HEMETAJUIOB (HAa MpHUMEpPe KUCIOPOJa, CEpHI,
dbochopa wu yraepoma). XWMHUECKHE CBOWCTBA W TPUMEHEHHE BaKHEUIIUX
HEeMeTaJlJIoB (TaJoreHoB, cepbl, a3oTa, ¢ocdopa, yriepona M KpeMHHUS) U HX
COCTMHECHHH (OKCHJIOB, KHUCIOPOICOJAEPIKAIINX KUCIIOT, BOJOPOIHBIX COCTHMHCHHI).

[IpumeHeHne BaXXHEUIINX HEMETAIUIOB U UX COCIMHEHUI

33-34

XUMHYECKHE CBOICTBA OCHOBHBIX KIIaCCOB HCOPTaHUYCCKUX BCIICCTB (OKCI/IIIOB,
TUAPOKCUIOB, KUCJIIOT, coJiel u ,Z[p) I'eneTnueckas cBsI3b HCOPraHMYCCKUX BCIICCTB,
INpUHAJICKAIIUX K pa3/IMYHbIM KJIaCCaM. ?)aKOHOMepHOCTI/I B M3MEHEHHMU CBOICTB

IMPOCTBIX BEIIECCTB, BOAOPOJHBIX COGI[HHCHHﬁ, BBICHIUX OKCHUAOB U THAPOKCHUIOB

HpaKanecmle 3aHATHUSA

[Ipaktnyeckas pabota Ne6. «DU3MKO-XMMHUYECKHE CBOMCTBA HEOPraHUYECKUX
BEILIECTBY.

CocraBiieHne ypaBHEHUN XHMHUYECKUX PEaKIUN C y4acTUEM MPOCTBIX M CIOMXKHBIX
HEOPraHUYECKHUX BEUIECTB: METAJUIOB U HEMETAIIJIOB; OKCUA0B METAJIOB, HEMETAIIIOB
U aM(pOTEpHBIX DJIEMEHTOB; HEOPTaHUYECKUX KHUCIOT, OCHOBAHUH U aM(OTEPHBIX
TUAPOKCHJIOB; HEOPTAaHUUYECKHUX COJIEH, XapaKTEPU3YIOIINX UX CBOWCTBA.

Pacuérbl macchl BemiecTBa Wik 00bEMa ra3oB M0 U3BECTHOMY KOJIMUYECTBY BEIIECTBA,

MacCce MU 06’BéMy OOHOTO M3 YYACTBYIOIIHUX B PCAKIUMU BCUICCTB, paC‘-IéTBI MacCChbl
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35-36

(0OBEMa, KoIMUEeCTBA BEIECTBA) MPOJAYKTOB PEAKIIUH, ECIIA OJIHO U3 BELIECTB UMEET
npuMecu. PerieHue NpakTUKO-OPUEHTUPOBAHHBIX 3aJaHUM HAa CBOMCTBA, COCTaB,
[IOJIyYeHHE U Oe30I1aCHOE MCII0JIb30BAaHHE BAXKHEHUIIMX HEOPraHMYECKUX BELIECTB B

ObITY U TPO(heCCHOHANTBHOM NESTEIbHOCTH YeI0BeKa

JlabGopaTopHble 3aHATUSA

JlaboparopHast pabota Ne6 «CBoICTBa METANIOB U HEMETAJLIOBY.

I/ICCHGI{OB&HH@ (1)I/I3I/I‘~I€CKI/IX U XUMHYECKUX CBOHCTB METAIOB M HEMETAIOB.
Penienne skcrepuMEHTaIbHBIX 3a7ad [0 CBOMCTBAM XWUMHYECKUM CBOHCTBaM
METAJUIOB ¥ HEMETAJUIOB, 110 PACIIO3HABAHUIO U MOJIYYCHHIO COCTUHCHUI METaJJIOB U

HEMCTAJIJIOB

37-38

39-40

Tema 2.2.
Unentuduxamms
HEOPraHUYECKUX

BC€IICCTB

Conep:xanue yueOHOro MaTepuaJia

IIpakTHYecKkne 3aHATHA

[IpakTnueckass pabora Ne7. «KauecTBeHHbIE XMMHUYECKHE PEaKIUU, XapaKTepHbIE
JUTsl OOHAPY>KEHUSI HEOPTAHMYECKUX BEIIEeCTB (KATHOHOB M aHHOHOB).

CocraBieHue ypaBHeHU peakluii oOHapykeHHus kKaTuoHoB [-VI rpynn u aHuOHOB,
B T.4. B MOJIEKYJISIpHOM M MOHHOM (popmax. Peakiun oOHapy>keHUSI HEOPraHUYECKUX

BELIECTB B peaIbHBIX 00BEKTAX OKpPY KAIOIIEH CpeIbl

JlabGopaTopHble 3aHATUA

JIaGoparopnas pabota Ne7 «MneHTrndukanus HeOpraHM4eCKNX BEIECTBY.
Pemenne skcnepUMEHTaNbHBIX 334a4 IO XHMHUYECKMM CBOMCTBAM METANIOB U

HEMCTAJJIOB, IO paCIIO3HABAHUIO U ITOJTYUCHUIO CO€}1HH€HHI>1 METAJJIOB 1 HEMCTAJIJIOB

OK 01
OK 02
OK 04
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(B3auMozielicTBUE TUAPOKCUIA AIIOMHHHMS C pacTBOpaMHM KHUCIOT M ILEJIOYEN,).
Wnentudukaiyss Heopranuueckux BeuiecTB (katnoHoB [-VI rpynm mim aHHOHOB) C
UCIOJIb30BAHUEM HUX (PU3MKO-XMMUYECKHX CBOWCTB, XapaKTEPHBIX KaueCTBEHHBIX
peaKkuuid.

JIaboparopHasi paboTa Ha BEIOOD:

1. JTaboparopnas pabota Ne 7.1 «AHanmutnueckue peakuuu KaTuoHoB [-VI rpymmy.
[IpoBeeHne KauecTBEHHBIX pPeaKLUil, UCIIOJIb3YEMbIX JUIsl OOHApYKEHHsI KaTHOHOB |
rpynnbl (Kanusi, HaTpus, Marausi, aMmMoHus), I1 rpynmnetl Ha mpumMepe 6apus, [ rpynms
— cBuHIA, [V rpynnsl — amomunus, V rpynnel — xene3a (I u 1), VI rpynmer —
Hukens. Onucanyue HaOMI0JaeMbIX SIBICHUN U COCTABICHUE XUMUYECKUX PEAKIIHIA.

2. JIaboparopHas padota Ne 7.2 «AHanMTHYECKHE peakluu aHuOHOBY». [IpoBeneHue
KayeCTBEHHBIX PEAKIMH, MCIOJb3yeMbIX s OOHapy)KEHUs aHMOHOB: KapOoHaTa,
¢docdara, cynbdara, cynbuna, HUTpara, xjopuaa u j1p. OnucaHue HabIIOJaeMbIX

SIBJIECHUM M COCTaBJICHUE XUMHUYECKUX PEaKIUii

41-42

43-44

Tema 2.3.
IIpoussoacTso

HEOPTaHNYCCKUX

BEIIECTB. 3HAYEHUE

U TpUMCHEHHE
ObITY

M Ha ITPOU3BOACTBE

B

Conep:xanue yueOHOro MaTepuaJia

OOmme mpencTaBieHUs O MPOMBINUICHHBIX CIIOCO0aX TMOMYYeHHUS XUMHYECKHX
BEIIECTB (Ha MpUMEpE MPOU3BOICTBA aMMHUaKa, CEpHOM KUCTOTHI). YepHas U 1[BeTHaS
Metamutyprus. [IpakTuueckoe mpUMEHEHHUE AIEKTPOIN3a TSl TTOTYUYEHUS MIETOYHBIX,
HIEJIOYHO3EMENbHBIX ~ MeTAIOB W amoMuHus. CTekno U CUJIMKaTHas

IMPOMBIIIJICHHOCTD. Hpo6neMa OTXO0Od0B U IMOOOYHBIX MMPpOAYKTOB

IIpakTuyeckue 3aHATHSA

HpaKTI/ILICCKaﬂ pa60Ta Nog. «HCOpTaHI/I‘-ICCKaH XUMHA B COBPpEMCHHOM MHUPEY».

OK 01
OK 07
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PemreHne npakTUKO-OPUEHTUPOBAHHBIX 33JaHUNM O POJIM HEOPTaHMYECKOW XMMHUU B
Pa3BUTHUH MEIULIMHBL, CO3/JaHUU HOBBIX MaTEPUAJIOB (B CTPOUTEIBLCTBE U JIP. OTPACIAX
IIPOMBIIIJICHHOCTH), HOBBIX HCTOYHHUKOB 3HEPruM (aJbTepHATUBHbIE HCTOYHUKHU

SHEPruM) B pEHICHUH MpoOJIeM HKOJIOTMYECKOM, HHEPreTHUECKOd W MHUIIEBOM

0e30macHOCTH
45-46 KonTpoibnas
CBoiicTBa HEOPraHUYECKUX BEIICCTB (110 pa3eny 2)
padora 2
Pa3znen 3. TeopeTuueckue 0CHOBBI OPraHUYeCKOH XUMUM
47-48 Tema 3.1. Conep:xanue yueOHOro MaTepuaJia OK 01
Knaccudukanus, [Ipenmer opranuuyeckoil XuMuu: €€ BO3HHUKHOBEHHE, pa3BUTHE U 3HAYECHHUE B
CTpOCHHE MOJIy4YeHUH HOBBIX BELIECTB M MaTepuaioB. Teopus CTPOEHHUS OPraHUuYEeCKUX
u HOMEHKJaTypa|coequaennii A.M. BytnepoBa, e€ ocHOBHBIe TOJOXeHUA. CTPYKTYpHBIE (HOPMYIIBI
OpraHNYECKUX OpraHMyecKux BemecTB. ['oMonorus, nsomepusi. XUMHUYECKas CBSI3b B OPraHUYECKUX
BEIIECTB COEMHEHMSX: KpPAaTHBIE CBA3H, G- U TM-CBS3H.
[IpencraBnenne o KilaccuPUKAMU OpraHUYECKUX BemecTB. HomeHkmarypa
OpraHMYECKUX COEAMHEHMH (CUCTeMaThyecKkas) M TpUBUAIbHbIE Ha3BaHUs
BOXHEHIIMX MPEACTABUTENEH KIIACCOB OPraHUYECKUX BEILIECTB
49-50 IIpakTHYecKkHne 3aHATHA
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[TpakTuyeckas padora Ne9. «HomeHnkiaTypa OpraHi4ecKux BEIECTBY.

O3nakomiieHHe ¢ 0Opa3aM OpraHMYECKUX BEIIECTB M MaTepHajaMy Ha UX OCHOBE,
MOJIETIUPOBAHUE MOJIEKYJl OPTraHWYEeCKUX BEIIEeCTB, HAONIO/IEHUE U OMHCAHUE
JNEMOHCTPALIMOHHBIX ONBITOB IO IPEBPALICHUIO OPraHWYECKHX BEUIECTB IpPH
HarpeBaHuu (IJIaBJiieHHe, OOyrmBaHue W ropeHue). CoCTaBlIeHHE TONHBIX H
COKpAILEHHBIX CTPYKTYpPHBIX (POPMYJI OPTaHUYECKUX BEIIECTB OTAEIHHBIX KIIACCOB,
WCIONB3ysl MX Ha3BaHWs IO CHUCTEMATHMYECKOM M TPUBHAIBHOW HOMEHKIIATYpE
(3TUTeH, alleTHIIeH, MULEpHH, (GeHol, GopMallbIeTrul, YKCyCHasi KHCIOTa, TIUIIH).
Pacuerts! npocreiinieil (popMybl OpraHU4eCKONH MOJIEKYJIbI, UCXO/s U3 3JIEMEHTHOIO

cocrasa (B %)

Paznen 4. YrieBoaopoanbl 14
51-52 Tema 4.1. Conep:xanue yueOHOro MaTepuaJia 10 OK 01
VYraesogopoas! U ux|IIpenenbHble yrieBoAOpoAbl (AIKAaHBI): COCTAaB M CTPOCHHE, TOMOJIOTUYECKHNA DS, OK 02
IIPUPOJHBIE MeTtaHn u 3TaH: COCTaB, CTPOCHHE, (PU3NUYECKUE U XMUMHUYECKUE CBOWCTBA (peakuuu 2 OK 04
VCTOYHUKNU 3aMeIIeHUs U TOPEHNUs), HaXO0XKICHUE B IPUPOJE, MOIyYEeHUE U TPUMEHEHNE IIK...
53-54 HenpenenbHble yrieBogopo/ibl (aIKeHbl, alKaJAUEHbl, aTKUHBI).
55-56 AJIKEHBI: COCTaB U CTPOEHHE, TOMOJOTHYECKUM psii. DTUJIEH U MPOIUJIEH: COCTaB,
cTpoeHue, (u3nyeckMe W XHUMHYECKHE CBOHCTBA (peakUuu TUAPUPOBAHMUA, 4

TaJIOrCHUPOBAHMWA, THApAaTallUh, OKHCIICHUA U HOHI/IMepI/BaHI/II/I) MOJIy4YCHHEC U

MIPUMEHEHHUE.
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57-58
59-60

Anxamuensl: Oyraauen-1,3 u metunOyTaaueH-1,3, XuMU4IecKoe CTPOCHHE, CBOMCTBA
(peakiusi MOAMMEpHU3ALMM), TMpPUMEHEHHEe (i1 CUHTE3a NOPUPOAHOTO U
CUHTETHYECKOTO KayuyKa U PE3UHBI).

AJKHHBI: COCTaB U 0OCOOEHHOCTH CTPOCHHS, TOMOJIOTUYECKHUM Psifl. ALIETUIICH: COCTaB,
XUMHYECKOE CTpOeHHe, (U3MYeCKue W XUMHYECKHME CBOMCTBa  (peakuuu
TUAPUPOBAHUS, TAJIOTEHUPOBAHUS, THAPATAIMN TOPEHHUS ), TOJTyYEHUE U IPUMEHEHHE

(I/ICTO‘IHI/IK BBICOKOTEMIICPATYPHOTO INIAMEHU IJISI CBAPKH U PE3KU MeTaJIHOB)

Apomaruyeckue yrieBoAOpoabl (apeHbl). beH3om W TONyosd: cocTaB, CTPOCHHE,
¢u3nveckne ¥ XMMUYECKHE CBOMCTBA (peakIyy TaJJOTeHUPOBAHUS W HUTPOBAHUS),
MIOJIyY€HHUE U NpUMeHeHHe. TOKCMYHOCTh apeHOB (BIUsSHUE OEH30J1a Ha OpraHu3M
4enoBeka). ['eHeTHueckasl CBsI3b MEXIY YIJICBOJOPOJAMH, MPHHAIICKANIMMUA K
Pa3IMYHBIM KJIACCAM.

[IpupoaHble UCTOYHUKHU YTiaeBOAOpoaoB. [IpuponHblil ra3 u momyTHbIE HEQTSHBIE
ra3el. Hedptpr um e€ mpoucxoxnenune. CriocoObl mepepaboTku HedTH: TEperoHka,
KPEKHHT (TepMUYECKUH, KaTaTuTHUECKUi ), mupomnus. [IpoaykTel mepepaboTku HEPTH,
WX TPUMEHEHHUE B MPOMBIIUIEHHOCTH U B ObITY. KaMeHHBIN yroiab ¥ MpOAYKTHI €ro

nepepadoTKu

61-62
63-64

Tema 4.2.
Du3znKo-xuMHUECKUE
CBOMCTBA

YTJIEBOI0OPOIOB

Coaep:xaHue yueOHOro MaTepuaJia

JlabopaTopHble 3aHATHS

JlabopaTtopHas padota Ne8 «CBoICTBa yTIE€BOAOPOIOBY.
TpuBuanpHas U MeXIyHapoaAHas HOMEHKJIATypa, XUMHUYECKHE CBOWCTBA, CIOCOOBI

MOJIYUCHUA YITICBOAOPOAO0B. MOI[CHHpOBaHI/Ie MOJICKYJI U XUMHUYCCKUX npeBpameHI/Iﬁ

OK 02
OK 04
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yIJIEBOJOPOAOB (Ha TpUMEpe 93TaHa, OJOTUJIEHA, AaleTWiIeHa W Jp.) U
raJIOTeHONPON3BOAHBIX. KauecTBeHHBIEC peaKIiy YTIIEBOAOPOIOB Pa3INIHBIX KJIACCOB
(oOeciBeurBaHne OpOMHOW WM HOJHON BOMBI, pacTBOpa IEpMaHTaHaTa Kaywus,
B3aUMOJICHCTBHE alleTHJICHA C aMMHa4yHbIM pacTBOpoM oOkcuma cepebpa (1)),
KayecTBEHHOE OOHApYKEHHE yriiepoia U BOJOPO/Ia B OPraHUYECKHIX BEIECTBAX.

[Tonyyenue STWiIEHA W3 STaHONA B J1a0OPATOpPUM U M3YYEHUE €ro (PU3MYecKux u
XUMHYECKUX CBOMCTB. COCTaBleHHE pPEaKIUil MPUCOCTUHEHUS M OKUCICHHS Ha
npuMepe 3TWieHa. PeleHne pacueTHbIX 3aj]ad ¢ UCIOJIb30BAHUEM TUIOTHOCTH T'a30B

10 BOJOPOZY U BO3LyXY

65-66 KonTpoabnas
Teopus cTpoeHHs OPraHUYECKUX COSTUHEHUN. YTIIeBO0poAb (TI0 pasznenam 3 u 4) 2
padora 3
Paznen 5. Kuciopoaocoaepxamue opranHuyecKue coe{uHeHus 18
67-68 Tema 5.1. Coaep:xaHue yueOHOro MaTepuaJia 4 OK 01
69-70 Cnuptsl. ®enon [IpenenpHbIe OMHOATOMHBIE CIUPTHI (METAHON M 3TAHOI): CTpOeHHE, (pu3nueckue u OK 07
XMMHYECKHE CBOICTBa (pPEaKkiMu C aKTUBHBIMU METAllJIaMH, TaJOT€HOBOJIOPOIaMH,
TOpeHHe), NpUMEHEeHUe. BoJOpogHBIE CBA3M MEXKIY MOJCKYJaMU CITHPTOB.
OU3NOIOTHYECKOE JSHCTBIE METaHOJIA M 3TaHOJIA HAa OPTaHU3M YeJIOBeKa. A

MHoroatoMHbIE€ CIIUPTHIL (BTHJICHFJ'II/IKOJ'IL n FJ'II/II_IepI/IH)Z CTPOCHUC, (I)I/IBI/I‘ICCKI/IC u
XHUMHYECKHUE CBOICTBA (B3aHMOHCﬁCTBHC CO ICJIOYHBIMHU MCTaJlJIaMH, KaYCCTBCHHAs
pC€aKknugd Ha MHOIOaTOMHBIC CHI/IpTI)I). Du3noI0ornIecKoe HeﬁCTBHe Ha OpraHusm

YCIO0BCKa. HpI/IMeHeHI/Ie TIIMOEpHUHA U STUJICHI JIUKOJIA.
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@enon. CrpoeHue MOJEKyibl, (PU3NYECKUE M XUMHUYECKHE CBOICTBa (heHOIA.
TokcuuHOCTh (peHONa, ero (U3MOIOrHUecKoe AEHCTBHE HAa OPraHW3M 4YeJIOBEKa.

[Ipumenenue enomna

71-72 Tema 5.2. Conep:kanue y4eOHOTro MaTepuaJa OK 01
73-74 AJbIeruanl. Anpaeruapl M KeTOHBI  ((OopMaibAeTuia, aneTalbJIeTH/l, aleTOH): CTPOCHHE, OK 02
KapOonoBsie ¢usnveckue M XMUMHUYECKHE CBOWCTBA (PEaKLUMU OKUCICHUS M BOCCTAHOBJIICHHSA, OK 04
KHUCTIOTHI. KaueCTBEHHbBIE PEAKIINH ), IOTyYeHUE U IPUMEHEHUE.
CrnosxHble 3upsl OAHOOCHOBHBIE TMpeneibHble KapOOHOBBIE KHUCIOTHI (MypaBbUHAsT MU YKCYCHas
KHCIIOTHI): CTpOeHUE, (PU3MUECKUE K XUMHYECKHE CBOMCTBA (00IIMe CBOHCTBA KUCIIOT,
peakuus stepuduranuu), moayuyeHue u npumeHeHue. CTeaprHOBask W OJICMHOBAs
KHCIIOTHI KaK IIPECTaBUTENN BBICIINX KAPOOHOBBIX KUCIOT. MbLIa KaK COJIM BBICIIUX
KapOOHOBBIX KUCJIOT, KX MOIOIIIEe IeHCTBUE.
Cnoxnbie 3(pupbl Kak TPOU3BOAHBIE KapOOHOBBIX KHCIOT. [MAPOIN3 CIOXKHBIX
a¢upoB. XKupsl. ['naponus xxupos. [Ipumenenue xupos. buonoruueckas poib KUpoB
75-76 Tema 5.3. Conep:xanue yueOHOro MaTepuaJia OK 01
77-78 YrieBozsl VYrneBoabl: cocTaB, KiacCU(pHUKalUs YyrieBOJOB (MOHO-, AM- U MOJUCAXapHJbl). OK 02
I'moko3a — mpocredmmii MOHOCAaxapuJ: OCOOCHHOCTH CTPOEHHS MOJIEKYJIbI, OK 04

¢u3nyeckre U XMMHUYECKHE CBOMCTBA IIIOKO3bI (B3aUMOIECWCTBUE C TMAPOKCHIOM
menu (II), okuciaeHne aMMuayHBIM pacTBOpoM okcuzaa cepedpa (I), BoccranoBneHue,
Opo’KeHHE TJIOKO3bl), HaXO0XJAEHHWEe B MPUPOJE, MPUMEHEHHE TJIIOKO3BI,
Ouojoruyeckas pojb B JKU3HENEATEIbHOCTH OpraHu3Ma uenoBeka. DOTOCHHTES.

@pyKTO3a KaK U30MEP IIIIOKO3BI.
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Jucaxapuapl: caxapo3a, MajlbT03a. BoccTaHaBIMBaKOIIKAE U HEBOCCTAHABIMBAIOIINE
nucaxapunibl. I'maponus qucaxapuioB. Haxoxaenue B npupojie ¥ NpuMeHEHHE.

[lonucaxapuapl: Kpaxmajl, T[JIUMKOI€H M Leiuoi03a. CTpoeHHe MaKpOMOJIEKYII
KpaxMasa, INIMKOT€Ha U HEeJUTk0103bl. PU3HUYecKre CBOMCTBA KpaxMalia U IEJITI0JI03bI.
XUMHYECKHE CBOWMCTBA Kpaxmaia: THAPOJIN3, KaueCTBEHHAsi PEakKIUs C HOJOM.
XUMHUYECKHE CBOMCTBA LEJUTIONO3bI: THAPOJIU3, MOJydeHHE >(PHUPOB IIEIUIIOIO3HI.

[TonsiTre 06 UCKYCCTBEHHBIX BOJIOKHAX (BUCKO3a, alleTaTHBIH MIENK)

79-80

81-82
83-84

Tema 5.4.
DU3NKO-XUMHYECKHE
CBOMCTBaA
KHCJIOPOJ0COAepKa
IUX OPraHUYECKUX

COeTMHEHNN

Coaep:xanue yueOHOro MaTepuaJia

HpaKanecmle 3aHATHUSA

[IpakTryeckas padora Nel0. «HomeHkIaTypa KMCI0pOJOCOIEpHKAILUX OPTraHUUECKUX
COETUHEHUI.

TpuBnanpHas ¥ MeXJIyHapogHas HOMEHKIIATYpa, XHMHUYECKHE CBOMCTBA, CIIOCOOBI
MOJIy4E€HHUSI CIUPTOB U (PEHOJIOB, KapOOHOBBIX KHUCIOT M 3(UPOB, adbAETUAOB U
keToHOB. CocTaBlieHHE CXeM peakuuil (B TOM 4YHCie MO MPEAJIOKEHHBIM IeMoYKaM
MpEeBpalleHHii), XapaKTepU3YIOIIUX XUMUYECKHE CBOMCTBA KHCIOPOAOCOASPKALIMX

OpraHU4YCCKUX COE€TUHEHUI

[Ipaktnueckass pabora  Nell. «Xumuueckue u  (uU3MUECKHE  CBOWCTBa
KHCIJIOPOIOCOEPKAIINX OPIraHUUECKUX COEAUHEHUSY.

[IpoBenenue, HaOMIOACHHWE M ONMCAHHE JEMOHCTPAIIMOHHBIX OIBITOB: TOpPEHHE
CIUPTOB, KAueCTBEHHBIE pEaKIMH OJHOATOMHBIX CIHUPTOB (OKHCIIEHHWE 3TaHOJa
okcupoM wmeau (II)), MHOroaToMHBIX CHUPTOB (B3aUMOJAEHCTBHE TIUIMLIEPUHA C

ruapokcuaoM menu (II)), anpaerngoB (OKUCICHHE aMMHAYHBIM PAacTBOPOM OKCHJIA

OK 01
OK 02
OK 04
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cepebpa(l) u runpokcunom meau (1), B3anmoeiicTBie Kpaxmana ¢ HOA0M), U3YUCHHE
CBOMCTB pacTBOpa YKCYCHOM KHCIIOTBI.

[IpakTueckoe NpUMEHEHHE STWICHIVIMKOJS, TiuuepuHa, ¢eHona. I[Ipumenenue
dbopManbaeruia, aleTaabaeruia, yKkCycHoOM KUCIOThI. PelieHue skcrepuMeHTanbHbIX
3alad M0 U3YYCHHUIO (U3MKO-XUMHYECKHX CBOWCTB KHCIOPOIOCOICPIKALTIX

OPraHUYeCKUX COCIAMHEHUIN

Pa3znen 6. A3oTocoaep:xamue OpraHuyecKue coeuHeHus

85-86
87-88

89-90

Tema 6.1.
AMUHEL
AMHUHOKHCIIOTHI.

benxu

Coaep:xanue yueOHOro MaTepuaJia

AMVHBI: METUJIAMUH — NPOCTEHIINN NPEICTABUTENb aMUHOB: COCTaB, XMMHUYECKOE
cTpoeHue, pru3nyeckre 1 XMUMUUECKUe CBOICTBA, HAXOKACHUE B IPUPOJIE.
AMHHOKHCIIOTBl Kak am@oTepHble oOpraHuyeckue coenuHeHus. dusmyeckue u
XUMUYECKUE CBOMCTBA aMHUHOKHUCIOT (Ha mpuMepe riauiuHa). buomornueckoe
3Ha4EeHHE aMMHOKHUCIOT. [lenTuael.

benku kak npupoaHsie nonumepsl. [lepBuyHas, BTopuuHas U TpEeTHYHAs CTPYKTypa
OenkoB. XMMHUYECKHE CBOMCTBAa OENKOB: T'MIPOJIN3, NEHATypalysi, KaueCTBEHHBIE

pCaKkuuu Ha OcKH

HpaKanecmle 3aHATHUSA

[Ipaktnueckass pabora Nel2. «CBoiicTBa a30TOCOIEPKAIINX OPraHUYECKUX
COCIMHEHUI.

dusnyueckre U XMMUYECKHE CBOMCTBA aMUHOB (PEaKIMU C KHCIOTaMU M TOPEHHUS) U
aMUHOKHCIIOT (Ha mpuMepe rmnuHa). Habmrogenue u onrucanye JeMOHCTPAIMOHHBIX

OIIBITOB: ACHATYpalruA OCIKOB IIpU HAarp€BaHuu, NIBECTHLIC PCAKIIUU OCIIKOB

OK 01
OK 02
OK 04
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Paspnen 7. BeICOKOMOJIEKY/ISIPHBIE COCIUHEHUSA

91-92

93-94

Tema 7.1.
IT;macTtMmaccsl.

Kayuyku. Bonokna

Conep:xanue yueOHOro MaTepuaJia

I[pakTuyeckue 3aHATHS

[Ipaktnyeckas  pabora  Nel3.  «CuHTe3, aHamu3 W KJIAcCH(HKaIMs
BBICOKOMOJIEKYJISIPHBIX COEIMHEHUI»

OCHOBHBIE TOHATHS XUMHH BBICOKOMOJIEKYJIIPHBIX COEIMHEHUI: MOHOMED, IOIUMED,
CTPYKTYPHOE 3BEHO, CTENEeHb IOJMMEpHU3alK, CPEIHssI MOJIEKYJIApHas Macca.
OcCHOBHBIE METO/IbI CHHTE3a BHICOKOMOJIEKYJISIPHBIX COEIMHEHUHN — OJIMMEPU3aIIUs U
MIOJINKOHJICHCALIMSL.

O3HakomiieHHe ¢ o0Opa3liaMu MPUPOAHBIX M MCKYCCTBEHHBIX BOJIOKOH, IJIaCTMAacc,
KaydyyKOB: IUIaCTMAcChl  (TOJIMATUJICH, IOJMIPONMWIEH, MOJIMBUHUIXJIOPUI,
MOJINCTUPON); HATypaJbHBIW U  CUHTETUYECKHME Kaydyku (OyTaJueHOBBIi,
XJIOPOIIPEHOBBIM M U30MPEHOBBIN); BOJIOKHA (HaTypaJbHbIE (XJIONOK, IIEPCTh, MIENK),

HCKYCCTBEHHBIE (alleTaTHOE BOJIOKHO, BUCK03a), CHHTETUUECKHE (KallpOH U JIaBCaH)

[TpakTuueckas padora Nel4. «['eHeTnueckas CBA3b MEXKIY KIIacCaMH OPraHUYEeCKUX
COCIMHEHUI.

PGHIGHI/IG OCITOYECK npeBpameHHﬁ Ha FGHGTI/I‘ICCKYIO CBSI3b Me>1<)1y KJ1accaMu
OpraHUYECKUX COEAMHEHUH C COCTABIIEHNEM Ha3BaHUI OPraHUYECKUX COEUHEHUH 110
TPUBHAIBHOM WIIM MEXIYHAapOJIHOM CHCTEeMAaTHUYeCKOM HOMEHKJaType. Pemenue

PaCUYCTHBIX 3a41a4 10 YPAaBHCHUAM peaKHI/Iﬁ C Y4aCTHEM OPTraHNYCCKUX BECIICCTB

OK 01
OK 02
OK 04
IIK...

95-96

KonTtpoubHasn

padora 4

CtpyKTypa ¥ CBOMCTBA OPTaHMYECKHUX BEIIEeCTB (110 pa3zenam S5-7)
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IIpodeccrnonaibHO OPMEHTUPOBAHHOE COJEePKAHUE (COAEePKAHME TPUKIIATHOTO MOYJIs1)

48

Pa3nes 8. Xumust B ObITY M NIPOM3BOACTBEHHOM 1€ TEJIbHOCTH YeJI0BeKa 12
97-98 Tema 8.1. Conep:kaHue y4eOHOIro MaTepuaJa 6
99-100 Opranunueckue [IpaBmwia SKOJIOTHMYECKH IIEIECOOOPA3HOTO TMOBEACHHUS B OBITY H TPYIOBOM
BELIECTBA B| I€ATENBHOCTH B LIEISX COXPAHEHMsI CBOETO 370POBbsl M OKPY:KAIOIIEH MPUPOIHOMN
JKU3BHEJACATEIILHOCTH | Cpeibl, OMAacHOCTh BO3JICHCTBUS HAa >KUBBIE OpPraHM3Mbl OPraHMYECKHX BEIIECTB
4eJI0BEKA. OTAENbHBIX KJIAacCOB (YIJIE€BOAOPOABI, CIUPTHI, (EHONBI, XJIOPOPraHUYECKUe
ITpounsBoncTBo U| IPOU3BOJHBIE, aJIbJIETHJbl U Jp.), I[0Ka3aTeiab MPEAeIbHO JIOMYCTUMOM
IPUMEHEHNE KOHLIEHTPALUU U €T0 UCII0JIb30BAHHUE.
OpraHUYECKUX buooprannueckue coenuHenus. [IpumeHenue u O6MoIOrMYecKas poJib YIJIEBOJOB. A
BELICCTB B| OKMCJIeHHE YTJIEBOJAOB — MWCTOYHMK HHEPrMH >KUBBIX opranuzMoB. OOnactu
IPOMBIIIJICHHOCTH | IPUMEHEHU aMHUHOKUCHOT. IlpeBpamieHuss O€nKOB MNMIIM B  OpraHu3Me.
buonornueckne ¢ynkuuu OenkoB. buomornueckue ¢yHkuuu xkupoB. Pomb
OpPraHMYECKON XMMUU B PEICHUH NMPOOJIeM MUIIEBOM 0€3011aCHOCTH.
HyxnenHoBble KHCIOTBI: cocTaB U cTpoeHHe. CtpoeHue Hykiaeotuao. Cocras
HykienHoBbix  kucinor (JAHK, PHK). Pomp HyKk/IEMHOBBIX KHUCIOT B
KHU3HEESATEIbHOCTH OpraHU3MOB
101-102 IIpakTHYecKkHue 3aHATHA
[IpakTuyeckas padota NelS. «IIpon3BoACTBO M MPUMEHEHNE OPTAaHUYECKUX BEIIECTB
B TIPOMBIIIUICHHOCTI. 2

[IpousBoncTBO MeTaHoua, nepepaboTka HeGTH. [lonMATHIEH KaK KPYTHOTOHHAXHBIN

NpOAYKT XHUMHNYECCKOIO IIPOU3BOACTBA. HpI/IMCHCHI/Ie OTHUJICHA. HpOI/I3BO,Z[CTBO )51

OK 01
OK 02
OK 04
OK 07
IIK...
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IIPUMEHEHHUE KayuyyKa U pe3uHbl. CHHTETUYECKHE M UCKYCCTBEHHbBIE BOJIOKHA, MX
cTpoeHue, cBoiicTBa. IlpakTuyeckoe HCMOIB30BaHHE BOJOKOH. CHUHTETHYECKHE
IUICHKU: M30JSIUsSl ISl MPOBOJIOB, MEMOpaHbl JJIsi ONPECHEHUs BOJbI, 3alUTHBIC
IUICHKH JUIsl aBTOMOOWIIEH, TIaCThIpU, XUpypruyeckue nossizku. HoBble TexHOMOrHu

;[aanel?Imero COBCPUICHCTBOBAHUS TOJIUMCPHBIX MAaTCPUAJTIOB

103-104

105-106
107-108

Tema 8.2.
XUMHYECKHE
TEXHOJIOTHH

B TIOBCETHEBHOM
u
npodecCHOHATbHON
JIeSITEILHOCTH

YCIOBCKa

Conep:xanue yueOHOro MaTepuaJia

Ponp xumum B oOecrmeueHUH HSKOJOTUYECKOW, ODHEPreTUYECKOM U MHUIIeBOU
0€30MacHOCTH, Pa3BUTHH MEAMIIMHBI, CO3JaHIH HOBBIX MaTepuasoB (B 3aBUCUMOCTHU
OT BUJa MNpo(ecCHOHAIBHON NEATENbHOCTH), HOBBIX HCTOYHHKOB JSHEPIHU
(ampTEepHATUBHBIE MCTOYHUKU 3Hepruu). [loHsATHE O HAyYHBIX METOAAX IO3HAHUS
BEIIECTB M XUMHUYeckux peakuuil. [IpeacraBnenus 06 oOmMKX HAYYHBIX MPUHIUIAX
MIPOMBIIIJICHHOTO TOJYYeHUsS Ba)KHEHIIMX BEUIECTB (Ha MpUMeEpax MPOU3BOACTBA
aMMHaKa, CEpHOM KHUCIIOThI, METAHOJIa).

YenoBek B MHUpE BEIIECTB, MAaTEPUAIOB U XMMHUYECKUX PEAKIUI: XUMHUS U 310POBbE
YeJoBeKa: TMpaBmiia O€30MacHOr0 MCIOJIb30BAaHUS JIEKAPCTBEHHBIX IPENaparos,

OBITOBOM XMMUU B MMOBCEAHEBHOM XKM3HU. bRITOBas XUMHUYECKast rpaMOTHOCTb

HpaKanecmle 3aHATHUSA

ITpaktuyeckas pabota Nel6. «IIpumeHeHHMe XMMHUYECKUX BEIIECTB M TEXHOJOTHH ¢
yueToM Oynymieil npodecCHOHAIBHOM JesITeTbHOCTI.

Pemenne keiic-3a1ay 1o TeMaM: MUIIEBbIE MPOAYKTHI, OCHOBBI PAIOHATBHOIO
MUTaHUS, BaXKHEWIIME  CTPOMTENbHbIE M  KOHCTPYKIIMOHHBIE  MaTepHallbl,

CEIIbCKOXO03sMCTBEHHOE MMPOU3BOJACTBO, KpaCKH, CTCKJIO, KCPpaMHKa, MaTCpUuaJbl I

OK 01
OK 02
OK 04
OK 07
IIK...
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AJIEKTPOHUKH, HAHOMATEepHalbl, TEKCTWJIbHBIE BOJIOKHA, HWCTOYHHUKH SHEPTUH,
OpraHMYECKHe W MUHEPAIbHBIC YAOOPCHHUS, JICKAPCTBEHHBIE M KOCMETHUYECKHE
npenapaTbl, ObITOBasE XWMHS, MaTepuaibl U3 HCKYCCTBEHHBIX M CHHTETHYECKHX
BOJIOKOH.

3amura: [IpencraBnenue pe3ysibTaToB pelIeHHs Keiic-3aad B popMe MUHU-TOKIaaa

(torryckaeTrcst UCTONIb30BaHUE rpauIeCKUX U MPE3CHTAIIMOHHBIX MAaTEPHAJIOB)

Paznen 9. UccienoBanne u XuMUYeCKUl aHAJIN3 00beKTOB OHoc(hepbl U TeXHOC(hePbI

Pasznen 9.1. UccnenoBanue U XuMu4eckuii aHaau3 00beKTOB Ouocdepsl (151 YKPYNHEHHBIX TPYII

crnenuagbHocreit/ npodeccuii: 19.00.00, 31.00.00, 32.00.00, 33.00.00, 34.00.00, 36.00.00, 43.00.00 36
(kpome cnenuaabHocTu 43.02.16))
Tema 9.1.1. Coaep:xxanue yueOHOro MaTepuaJia 8 OK 01
109-110 OcHoBbI JlabopaTopHble 3aHATHSA IIK...
1abopaTOpHOM JlabopaTtopHas padota Ne9.1.1 «OcHOBHI 1a0OPATOPHOI MPAKTUKI.
MPAKTUKA B|JlabopaTopHass mocyga M XHUMHUYecKHe peakTUBbl. OCHOBHbIE Ja0OpaTOpHbIE 2
npodeccHOHANBHEIX |oneparuu. JlaboparopHoe o6opynoBanue. TexHUKa O€30IIaCHOCTH | IPaBUiIa paboThI
n1abopaTopusax (mmoBeeHus) B TabOpATOPUH
111-112 IIpakTHYeckne 3aHATHSA
113-114 [Ipaktnyeckas pabora Nel7.1.1 «OxcmepuMeHTalbHash XUMUS: pacueThl, aHAJIU3
115-116 JAHHBIX U [IPEACTABJICHUE PE3YIbTATOBY. 6

BrimosHeHne THUITOBBIX Pacu€ToOB MO TEMATUKE OBKCICPHMECHTA (BBIXO}I IMpoaAyKTa
peakmuu, mMacca HaBeCKH, 00beM pactBoputens). OOpaboTka JaHHBIX, aHAIW3 M

OICHKAa X JOCTOBCPHOCTHU (BBI‘{I/ICJ'ICHI/IC CpCAHCTO 3HAYUCHUS SKCIICPUMCHTAJIbHBIX
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JaHHBIX, TorpemHoctn). [IpencraBinennue pe3yabTaToB 3KCIEPUMEHTA B Pa3IMYHON

¢dbopme (Tabnuia, rpaduk, OTUET, TOKIA, TPE3CHTAIINS)

117-118

119-120

Tema 9.1.2.
XUMHAYECKUN aHAIIN3

po0 BOJIBI

Conep:kaHue y4eOHOIro MaTepuaJa

Knaccudukanus mpo6 BOABI MO BUIY M HAa3HAYCHHUIO, UCXOJS U3 €€ XMMHUYECKOTO
COCTaBa.

OpranonenTuyeckue CBOMCTBA (3amax, Mpo3pavyHOCTb, IBETHOCTb, MyTHOCTh) BOJIBI.
Kucnornocts u menoynocts BoAsl. pH cpensl 1 MeTob1 ee onpezenenus. KecTkocTb
BOJIbI U METOABI ee onpeneneHus. CylHOCTh METO/1a TUTPOBAHUSL.

Bunel xectkocTr Bosibl (BpeMEHHAsl U MOCTOsIHHAS). KECTKOCTh BOJIbI KaK IPUYHMHA
BBINA/ICHUS OCAJKOB WM 00Opa30BaHMsI COJICOTIIOKEHUMN, UMEIOIIUX MECTO B OBITY U
Ha IIPOU3BOJICTBE.

CoctaB coisield, BBI3bIBAIOIIMX JKECTKOCTb BOJbl. XHMHYECKHE IMPOLECCHI,
YCTpaHSAIOIIME  JKECTKOCTb  BOJABI.  YPAaBHEHMSI ~ XMMHMUECKHUX  peaKIuil,
WJUTFOCTPUPYIOIIUX IIPOLECCHI, NPOUCXOMAIIAE IpU YCTPAHEHUM KECTKOCTH.
VYcTpaHeHHe BpPEMEHHOH JKECTKOCTH OBITOBBIMM M XUMHUYECKUMH CHOCOOaMH.

CnocoObI YCTpaHCHUA MMOCTOSTHHOM ’KE€CTKOCTH

HpaKanecmle 3aHATHUSA

ITpakTryeckas pabora Nel7.1.2 «KoHLeHTpaIust pacTBOPOB».
CriocoObl BBIpaXKEHUS KOHIIEHTPALMM PacTBOPOB: MaccoBas J0Js PacTBOPEHHOTO
BELIECTBA, MOJISIpHAs W MOJISJIbHAs KOHIeHTpanuu. TuTp pactBopa. Pemienue

IMPAKTUKO-OPUECHTHPOBAHHBIX TCOPETHYCCKUX 3aJIaHI/If/Il Ha pacder KOHHCHTpaHI/Iﬁ

OK 01
OK 02
OK 07
IIK...
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121-122

3arpsA3HAOmMMUX BCUICCTB W HX  CPaBHCHHUEC C  IPCACIIBHO  JOMYCTHMBIMU

koHueHTpauusamu (ITJ1K)

JlabGopaTopHble 3aHATUSA

JlaGopaTtopHas padota Ne9.1.2 «MccaenoBaHne XMMHUYECKOTO COCTaBa MpooO BOJIBI».
JIaboparopHasi paboTa Ha BEIOOD:

1. JJaboparoprast pabora Ne9.1.2.1 «OurcTka BOJIbI OT 3arpsis3HeHU». Mcmonb3oBanme
MeTOJI0B (UIBTPOBAHUS U aACOPOLMH ISl OTACNECHUS 3arps3HEHUI B HCCIeayeMOon
npobe Boabl. BpiOop MeToma OYMCTKM B 3aBUCHUMOCTH OT BHJA 3arps3HEHUS.
CpaBaenue 3(h(peKTHBHOCTH Pa3TMYHBIX METOI0B OYHCTKH BOJBI B Pa3HBIX YCIOBHIX
(B 1abopaTopuu, B JOMAIIHUX U MOJIEBBIX YCIOBUSIX).

2. Jlaboparopnast padora Ne9.1.2.2 «Omnpenenenue pH BoAbl U €€ KUCIOTHOCTH.
Omnpenenenue pH cpensl ¢ MOMOIIBI0 YHUBEPCATLHOTO HHAWKAaTOpa. Mcnonb3oBanue
TUTPOBAHUA JUIsL OIpeAereHus] KuciaoTHocTu. OmpeneneHue oOmeld KHUCIOTHOCTH
BOJBI, pacyeT cBOOOAHOM kucinoTHocTu. OmpexneneHune oOmEel U cBOOOIHOM
menoyHocTH. CocTaBlieHHe YpaBHEHUH peakluil, MPOTEKAIoUMX MPU ONpeaeIeHUN
KHUCJIOTHOCTH/ ILEIOYHOCTU MpOO BOJBL. YCTAHOBIIEHHE CIIOCOOOB MCIOJIb30BaHUS
MCCIIEIOBAaHHBIX MPOO BOJIBI B )KU3HEICATEIIEHOCTH YEJIOBEKA, Ha OCHOBE MOJTyUYeHHBIX
JTAaHHBIX O COCTaBE.

3. JlaGopatopHas pabota Ne9.1.2.3 «OnpeneneHue >K€CTKOCTH BOJBI U CHOCOOBI ee
yCTpaHEHUS.

CriocoObl ycTpaHeHHs] BCEX BHJIOB JKECTKOCTH B 3aBHCHMOCTH OT cOCTaBa coJied

JKECTKOCTH. PeleHne SKCIepMMEHTaIbHOM 3a/laud Ha BBIABICHUE BPEMEHHOM M
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IMOCTOSSHHOM JKECTKOCTH BOJbI. OI_ICHKa BCPOATHOCTU YCTPAaHCHHA BCCX BUI0B

JKCCTKOCTHU B IOMAIIHUX YCJIOBUAX

123-124

125-126

127-128

Tema 9.1.3.
XuMHUYeCcKni
KOHTpOJIb ~ KadyecTBa

IIPOJIYKTOB ITUTAHUS

Conep:kaHue y4eOHOIro MaTepuaJa

KauectBeHHEBIN XUMHAYECKUH COCTaB MPOJYKTOB IMATAHUS. Bemecrna,
banbCUPUIMPYIONIHE MPOMYKTHI MUTAHUS, W BEIIECTBA, 3arps3HSAIONINE MPOTYKTHI
nutanus. OnpeaesieHne 3arpsa3HsoIUX XUMAYECKUX BEIIECTB B MPOAYKTaX MUTAHUS,

OIIPEACIICHUC BCUICCTB, HC 3a4BJICHHLIX B COCTABE IIPOAYKTOB ITUTAHUS.

HpaKanecmle 3aHATHUSA

[IpakTnueckass padora Nel7.1.3 «OpraHnyeckue M HEOPraHMYECKHUE BELIECTBa,
BXOJISIILIME B COCTAB IPOJAYKTOB IMUTAHUS».

Omnpenenenue coctaBa OO0l Ha COEep)KaHHE MAaKpO U MUKpO3JIeMeHTOB. M3yueHue
MIPEJIOKEHHBIX IIpernoAaBareneM OJifoJ Ha IMpeAMET XUMHYECKOIO COCTaBa,
orpezeneHue JoJed OT CyTOYHOW HOPMBI MakpO M MHUKPO3JEMEHTOB B YKa3aHHOM
omoze.

Pemenne npakTMKO-OPUEHTUPOBAHHBIX 3aau 110 KyJWHApPHON TEMaTHKE pa3In4HbIX

TUIIOB

JlabopaTopHble 3aHATHUS

JlaboparopHasi pabota Ne9.1.3 «VccnemoBaHne XMMHUYECKOTO COCTaBa MPOAYKTOB
TTUTaHUS.

JlabopaTopHas paboTta Ha BEIOOP:

1. Jlabopatopnas padota Ne9.1.3.1 «OOHapykeHHE HUTPATOB B MPOAYKTAX MUTAHUS).

HccnegoBanue MaTCpHraJIOB IMMOJTYKOJIUICCTBCHHBIM METOJA0OM OIIPECACIICHUS HUTPATOB

OK 01
OK 02
OK 07
IIK...
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C HCIIONIb30BaHWEM IU(EeHIWIaMUHA (KOPHEIUIOABI OBOIICH, JINCThS M KOUYEPBDKKA
KamyCThl, TUIOABI (PpPYKTOB). AHanMW3 YypOBHS 3arps3HEHHS HHUTpAaTaMH IO
MHTEHCUBHOCTU OKPALIMBAHUS MPOAYKTOB PEAKIIUU.

2. JTaboparopnas padota Ne9.1.3.2 «MccnenoBanue NMpoayKTOB MUTAHKUS HA HAJTUYHE
yriaeBojoBy. MccienoBaHue MOJOYHBIX MPOAYKTOB Ha HaJIMYME Kpaxmala.

UccnegoBanue npoyKTOB HA HATMYUE TITFOKO3bI

129-130

131-132

Tema 9.1.4.
XUMHUYECKUI aHaIIN3

po0 MOYBEI

Conep:xanue yueOHOro MaTepuaJia

Knaccudukanus mous 1mo BUAY M Ha3HAYEHHUIO, UCXOJS M3 XUMHMUYECKOIO COCTaBa.
Wnentudukamuss npoObl TOYBBI 1O €€ XWMHYECKOMY COCTaBy, OIMCaHHE
BO3MOXXHOCTEHl ee mpuMeHeHHs. TpeOoBaHUS K KayecTBY IOYBBI Pa3IMYHOIO
HazHaueHus. OnucaHue OCOOEHHOCTEH HCMONb30BaHUS IOYB B 3aBHCUMOCTH OT
TUIIOB, CIIOCOOB! YJIYYIlIEHHUs KauecTBa [I0YB B 3aBUCMOCTH OT Ha3HAUEHUSL.

OOnacTH  KCIOJIB30BAHUS  OPraHWYECKUX YIOOpEeHMH B  3aBUCUMOCTH  OT
KauyecTBEHHOro cocTaBa. OmnucaHue OpraHu4eckux yAOOpeHUH U WX IMPUMEHEHUE B

3aBUCUMOCTH OT COCTaBa INOYBLI K €€ PAa3HOBUIHOCTHU

HpaKanecmle 3aHATHUSA

[IpakTnueckas pabora Nel7.1.4. «CocraB, Ha3HaUeHHE U IPUMEHEHHE MUHEPAIbHbBIX
yI10OpeHu».

Obnactu HazHaueHus (NPUMEHEHHs) TWOYBBI, HCXOAS M3 KadeCTBEHHOIO U
KOJINYECTBEHHOI0  COCTaBa. AHaIM3 HOPMATUBHOW  JOKyMeHTanuu. Poib
HEOPraHMYECKHUX BEIIECTB B KAayeCTBE MUHEPAIbHBIX YA0OpEHUM, yIydiiuTesnen

mouBnl. CocrtaB MHHCPAJIBbHBIX y,[[O6pCHI/II>'I U UX NPUMCHCHUC B 3aBUCHUMOCTH OT

OK 01
OK 02
OK 07
IIK...
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133-134

COCTaBa MOYBBI M €€ PA3HOBUAHOCTU. B3aMOCBS3b cOCcTaBa yJ0OpEHU U UX BIMSHUS

Ha BEreTaTUBHBIE CBOMCTBA U ITI0IOHOLIEHHUE PACTECHUI

JlabopaTopHble 3aHATHS

JlaboparopHast pabota Ne9.1.4 «MccnenoBanne XUMUYECKOTO COCTaBa MPOO MOUBBD.
JlaGopaTopHas paboTa Ha BEIOOP:

1. Jlaboparopnass padora Ne9.1.4.1 «OOHapykeHHEe HEOPraHHMYECKHUX IMpHUMecel B
poodax». [TpuroroBnenue IpOoObI MIOYBBI JUIst UCCIICIOBAHHS
KHCIOTHOCTH/IEIIOYHOCTH, HEOPTaHUIECKUX 3arps3HeHnid. OOHapyKeHHE XJIOPHU/I- U
cynb(haT-uoHOB B MpoOe mouBbl. COCTaBiIeHHE YpaBHEHUUN peakluil 0OHApYKEHUS.
CpaBHeHHE TIOJIYYEHHBIX T[OKazaTeled ¢ HOPMATHBHBIMU  (CIIPAaBOYHBIMHU)
3HAYCHUSIMHU.

2. Jlaboparopnas pabota Ne9.1.4.2 «Onpenenenrie pH BOIHON BBITSYKKU MOYBHI, €€
KHCIIOTHOCTH U IIeNOYHOCTHY. MccnenoBanne BOMHBIX BHITSKEK 00pa3lioB TOTOBBIX
MOYBEHHBIX cMeced (A pa3HbIX TUMOB pacteHuit). Ompenenenue pH mouBsl ¢
MCTOJIh30BaHNEM MHAWKATOPOB. OllEHKa THUIOB IOYB B IMPEJCTABICHHBIX 00pa3iax

(cunbHOKHUCIHAs, KUCIas, clIa0O0KKcasl, HelTpalibHasl, eJI0YHast)

135-136

Tema 9.1.5.
Hccnenosanne

00BeKTOB 6uOCchepsl

Conep:xanue yueOHOro MaTepuaJia

10

VY4eOHo-Hccae10BaTeNIbCKUI IPOEKT B 001aCTH UCCIIeI0OBaHUSI 00BEKTOB OHnochepsl.

00630p TeM yueOHO-UCCIE0BATEIbCKUX MPOEKTOB. AJITOPUTM BBIIIOJIHEHUS ITPOEKTA.

OK 01
OK 02
OK 04
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Onpenenenne mpobIeMbl UCCIeNOBaHMs. MeToapl MOWCKA, aHanu3a u 00paboTKH

nH(pOPMAIIUY O IPOEKTE B PA3IUYHBIX UCTOUHUKAX

OK 07
IIK...

137-138 I[pakTuyeckue 3aHATHS
[Ipaktrueckas padora Nel7.1.5. «MccnenoBanue oOBEKTOB OmOCheEphl € yueTOM
npoeCCHOHATLHON HANPaBICHHOCTI
OOocHOBaHHME  aKTyalbHOCTH  BBIOpAaHHOH TeMbl.  BpisgBIeHHE  MpoOJIeMBbl |
uccinenoBanus. Beibop 00beKTOB M MeTO/0OB HccienoBanus. [locranoBka uenei u
3ana4 uccinenoBanus. OmnpenenaeHne NpoayKTa uccienopanus. OnpeneneHue 3TamnoB
Y COCTaBJICHHE TUTaHA MCCIICIOBAHUS.
3amura mnpoekrta: IlpencraBieHue  pe3yiabTaTOB — BBINOJIHEHUS  y4eOHO-
UCCIIEIOBATENLCKUX MPOEKTOB (BBICTYIJICHHE C IPE3CHTALINEH )
JlabGopaTopHble 3aHATHUS
JlabopatopHas pabora Ne9.1.5 «McciaenoBanue mpeaIoKEeHHOTO OOBEKTa Ha
KHCIIOTHOCTh, IIEJIOYHOCTh, XHMHMUYECKHH COCTaB (3arpsi3HUTENH, Makpo- H |
MUKPOIJIEMEHTHI ).
O6paboTka pe3ynbTatoB uccienoBanus. OeHka KauecTBa UCCIEAyeMOro o0ObeKTa,
MCXOJIS U3 PE3YIbTaTOB XMMUYECKOTO aHAIHM3a

139-144 IIpoMeskyToUHast aTTecTALUS MO0 AUCHMILINHE (3K3aMEH) 6

Bcero 144
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3. YCJIOBUSI PEAJIU3ALIMU MPOTPAMMbBI OBLIEOBPA30OBATEJILHOM
JTUCHUIINHbBI

3.1. TpeGoBaHus K MUHMMAJIbHOMY MATEPUAJIbHO-TEXHUYECKOMY O0ecIe4eHH 0

Jliia peanuzanuy IporpaMmbl AUCHMILTUHBI JODKHBI ObITh MPEAYCMOTPEHBI CIIEAYIONINE
CIeIMAlIbHBIC TOMEIIEHUS: Y4eOHbII KaOWHET XUMUH U/UITH YIeOHOM XUMHUYECKOU Ta00paTopuu.

D¢ dexTuBHOCTH MpernoaaBanus 00Ie00pa30BaTEeILHON TUCIUTUTHHBI « XUMHUSD) 3aBUCUT
OT HaJIWYMsl COOTBETCTBYIOIIErO MaTEPHAIbHO-TEXHHUYECKOIO OCHAIIEHUsA. DTO OO0BACHSAETCS
OCOOCHHOCTSIMU JIMCLUIUIMHBI, B TIEPBYIO Ouepelb, €€ HSKCHEPUMEHTAIbHBIM XapaKTepoM,
MIUPOKMM  CIEKTPOM TPHUMEHEHHS U TPAKTHYECKOW 3HAYMMOCTBIO. Pexkomenmyemoe
MaTepHabHO-TEXHUUECKOEe obOecneueHrne KaOWHETa XUMHHM M XUMHUYECKOW JabopaTopuu
BKJIIOUYAET: CHEIHATU3UPOBAHHYIO MEOENIb U CUCTEMbl XpaHEHUs, TEXHUYECKUE U IJIEKTPOHHBIE
cpeacTBa OOyYeHHs, JIEMOHCTPAI[MOHHBIE Y4YeOHO-HATJSAHBIE IMOCOOMS, JAEMOHCTPAallMOHHOE
o0opyioBaHHE W TMPUOOPHI, JTa0OPATOPHO-TEXHOJIOTHYECKOE 000pya0BaHHE, J1abOpaTOPHYIO
XUMHYECKYIO0 TIOCYIy, Mojaenn (0ObEeMHBIE M TUIOCKHE), HATypajbHBIE OOBEKTHI (KOJIICKIIHH,

XUMHUYECKHE PEAKTHBBI), 000py10BaHKE TaOOPAHTCKOM.

Crnenuaan3upoBaHHasi MeOesib U CUCTEMbl XPaHEHMsI

1 | Cron nabopaToOpHBIN IEMOHCTPAIIMOHHBIN (C 3aIIUTHBIM, XUMOCTOMKUM U TEPMOCTONKUM
MMOKPBITUEM, PAKOBUHOM, ITOJIBOJIKOM U OTBEIAEHUEM BO/Ibl, CAHTEXHUKOMU, DJIIEKTPUUECKUMU

PO3CTKaMH, aBTOMATaMU aBapHﬁHOFO OTKJIIOYCHUA TOKa)

2 | Cron nabopaTOpHBINA TEMOHCTPAIIMOHHBIN C HAJCTPOUKOM (C 3aIlIUTHBIM, XHMOCTOHKUM 1

TEPMOCTOMKUM MOKPBITHEM)

3 | Cron yuyeHMYEeCKHH J1a0OpaTOpHBIA, pEryJupyeMblii 1O BbICOTE (C  3alIUTHBIM,
XMMOCTOMKUM U TEPMOCTOUKHM IMOKPBITHEM, PAKOBUHOM, OOPTHUKOM 10 Hapy>KHOMY Kparo,
MOJIBOJIKOM M OTBEJICHUEM BOJIbI, U CAHTEXHUKOMN )/CTOJI yUEeHUYECKUH, PEryIUPYyEMBbIH 10
BbICOTE (IpHOOpeTaeTCs TOIBKO MPU HATMYUU CIIEUAIBHOTO J1a00paTOPHOrO0 OCTPOBHOTO

CTOJA) (N0 KoIUYecmasy 00yyaouuxcs)

4 | Ctyn y4eHUUECKUH (no Konuuecmay o0yyaouuxcs)

5 | Ornerymurens

6 | Jocka knaccHasi/PenbcoBas cuctema ¢ KJIaCCHOM M MHTEPaKTUBHOM JJOCKOM (TporpaMMHOE
o0ecrieyeHne, TMPOEKTOp, KpeIJIeHHss B  KOMIUIEKTE)/MHTEPAKTUBHOM  IMaHEINbIO

(mporpammHoOe o0ecrieueHne B KOMIUIEKTE)

7 | Crox ¢ ssuKkaMu 17151 XpaHEeHUsI/TyMOO# (pabouee mecmo npenodasamens)

8 | Kpecno oducHoe (pabouee mecmo npenooasameins)
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9 | Hocka mpob6xoBasi//locka MarHUTHO-MapKepHast

10 | Cucrema (ycTpoMCTBO) JIJ1sl 3aTEMHEHHS] OKOH

11 | Ikad BHITSHKHOM MTAaHOPAMHBIH

12 | Hlxad ans xpaneHUs! y4eOHBIX TOCOOU

13 | AnTeuka yHuBepcallbHas AJis OKa3aHUs NEPBON MEAUIIMHCKON TOMOIIH

TexHuuyeckue cpeacraa

1 | MHOTOYHKIIMOHATIBHOE YCTPOUCTBO/TIPUHTEP

2 | IHTepaKTHBHBIA MPOrpaMMHO-ANIAPATHRIA KOMIUIEKC MOOMJIBHBIA WM CTAI[MOHAPHBIN
(mporpammHOe obecrieueHue, poeKTop, KpermieHe B komiuiekre)/PenbcoBas cuctema ¢
KJIACCHOM M MHTEPaKTUBHOM TOCKOH (IIpOrpaMMHOE oOecriedeHne, IPOeKTOp, KPEraeHHe B
KOMIIICKTE )/ HHTEPAaKTUBHOW MAHEJBIO (IPOrpaMMHOE 00ecrieueHre B KOMILIEKTE)

3 | IlepcoHanibHBIl KOMITBIOTEp C Tepudepueit/HoyTOyK (JIMIEH3MOHHOE MPOrpaMMHOE
obecrieyeHre, 00pa3oBaTeIbHbII KOHTEHT M CHUCTEMa 3allUThl OT BPEAOHOCHOU
uHopMaluu, IporpaMMHoOe odecriedeHue i LU poBoii 1abopaTopuut, C BO3SMOKHOCTHIO
OHJIAH-0TTPOCa)

DJIEeKTPOHHBIE CPeJACTBA 00yUeHus

1 | OnekrtpoHHble cpenctBa oOyuyeHus/MIHTepakTuBHBIE 1ocoOust/OHNIalH-KypChl (1o
paszdenam pabouell npocpammol)

JleMOHCTpallMOHHBIEe Y4eOHO-HAT/ISI/IHbIE 10COOHS

1 | CnoBapu, CipaBOYHUKH, SHIUKIONEIUS (1O XUMUYECKUM HAYKAM)

2 | KoMIiekT nopTpeToB BEIMKUX XUMHUKOB

3 | IlocoOust HArJISIAHON DKCIO3UIIUI

4 | Ilepnoguueckas cucreMa xumMuueckux anemenTos .M. Menneneesa

Cnennanu3npoBanHas Mede/Ib H CHCTEMbI XPaHeHHUs AJIs1 XMMHYECKOH J1adopaTopuu

1 | JJaGopaTtopHBIii OCTPOBHOUN CTOJI (IBYXCTOPOHHHUHM, C 3alIUTHBIM, XWMOCTOMKHM |
TEPMOCTOMKHUM TOKPBITHEM, HAJCTOIBEM, C MOACBETKON M 3JIEKTPUUECKUMHU PO3ETKaAMHU,
MOJIBOJIKOM U OTBEJICHUEM BOJIbI, U CAHTEXHHUKOMN)

2 | Cryn nabopaTopHbIH, peryiupyeMblii 0 BHICOTE

3 | Cton naGopaTOpHBIN JEMOHCTPAIIMOHHBIHN (C 3alIUTHBIM, XUMOCTOHKUM M TEPMOCTONKUM
MIOKPBITUEM, PAKOBHHOM, IIOJIBOAKON M OTBEIEHUEM BOJbI, CAHTEXHUKOM, SIIEKTPUUECKUMU
pO3eTKaMH, aBTOMAaTaMH aBaPUIHOTO OTKIIOUEHHS TOKA)

4 | Cron nabopaTOpHBIN TEMOHCTPAIIMOHHBIN C HAJCTPOHUKOM (C 3alUTHBIM, XHMOCTOHKUM 1
TEPMOCTOMKUM MOKPBITUEM )

5 | Ctox ¢ SmuKaMu A7t XpaHeHHst/ TyMOOi
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6 | Kpecno opucnoe

7 | Oraerymurens
JdemMoHcTpauMoHHOe 000PYy/A0BaHNE U NPUOOPHI 1JIA KaOUHeTa U J1adopaTopuun

1 | Becnl anextponnbie ¢ USB-nepexonHukom

2 | CTronuk mo beMHBIN

3 | Lentpudyra neMmoHCTpaimoOHHAs

4 | ltaTuB 1€MOHCTPALIMOHHBIN

S | Anmapar [y IpOBEIECHHUs XUMUYECKUX PEaKIIUU

6 | Annmapar Kunna

7 | OBnuomertp

8 | Nopenka ynuBepcanbHas

9 | [Ipubop 1is UILTIOCTPAIIUU 3aBUCUMOCTU CKOPOCTH XMMHUYECKHX PEaKIUil OT YCIOBHIA

OKpYKaroIlen cpeibl

10 | HaGop st 37eKTpoan3a JeMOHCTPAIlMOHHBIN

11 | ITpuGop AJig OMBITOB MO XUMHUU C DIEKTPUUECKUM TOKOM (J1a00paTOPHBIiT)

12 | ITpubop A OKUCIIEHUS CIUPTA HAJ METHBIM KaTaanu3aToOpOM

13 | IIpuGop 115t MOTyHYESHUS TaTONI0aTKaHOB IEMOHCTPAIIMOHHBIN

14 | [Tpubop /ist MOTy4eHHUs PACTBOPUMBIX BEIIECTB B TBEPJIOM BHJIE

15 | YcranoBka nst GUIbTPOBAHUS MO/ BAKYYMOM

16 | [Ipubop [u1st onpenienenns cocTaBa Bo3Iyxa

17 | I'a30aHanu3aTop KUCIOPO/ia M TOKCUUHBIX ra30B ¢ HU(PPOBON MHIMKALIMEN TTOKa3aTenen

18 | ITpubop /i WILTIOCTpAlMK 3aKOHA COXPAaHEHHs MAacChl BEILIECTB

19 | YcraHoBKka /1715 IEPErOHKH BEILIECTB

20 | bapomerp-anepous

21 | HaGop st u3y4eHus: BOJOPOJHON SHEPTreTUKH

22 | pH-MeTps1 (Dononnumenvroe sapuamusroe 06opyoosanue)
JlabopaTopHO-TEeXHOJ0rHYecKoe 000pyA0BaHue N/ KaOuHeTa U J1adopaTopuu

1 | IIpubop st modydeHUs TaTOUI0AIKAHOB U CII0KHBIX 2(HUPOB J1a00paTOPHBIHA

2 | Konbonarpeareinb

3 | DnexTpormTKa

4 | bans koMOMHUpPOBaHHAas JJabopaTopHas

5 | Becsl 1uis chllyunx MaTepuaioB

6 | IIpuGop m1st mOTydYEeHHS Ta30B

7 | CnuproBka gabopaTtopHas
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MarauTtHas Memaika

9 | Mukpockon nudpoBoii ¢ pyKOBOJCTBOM ITOJIb30BATENS M TOCOOMEM /IS YHALTHXCS

10 | HaGop niist YMCTKHA ONTUKH

11 | HaGop mocy/sl Aj1si peakTUBOB

12 | HaGop mocysl ¥ IPUHAICKHOCTEN A1l paOOTHI C MAIBIMH KOJIMYECTBAMU BEILIECTB

13 | HaGop npuHaaiaeXHOCTEH 11 MOHTa)Ka MPOCTEHIIIMX TPUOOPOB IO XUMHUHU

14 | HaGop mocyibl v IPUHAAICKHOCTEH U3 MpormiieHa (MUKPOJIa0opaToOpHs)
JlabopaTopHasi XumHu4ecKasi mocy/a JJisi KabuHeTa u J1a00opaTopuu

1 | KoMIuiekT ko6 1eMOHCTPAMOHHBIX

2 | Habop mpoOok pe3nHOBBIX

3 | Ilepexon CTEKIITHHBIN

4 | IIpobupxka Bropma

5 | Ilpobupka qByXKOJEHHAS

6 | CoenuHUTEINb CTEKJISTHHBIN

7 | 3axuM BUHTOBOU

8 | 3axum Mopa

9 | lllma"r cUIUKOHOBBII

10 | KoMIJIeKT CTeKJIIHHOM MOCY/ bl Ha NIUTH(ax 1eMOHCTPAIIMOHHBII

11 | lo3upyrolee ycTpoicTBO (MEXaHHMUECKOE)

12 | KommuiekT uznenuit u3 kepamuku, dpapdopa u dasaca

13 | KommaexT joxek GpaphopoBbIx

14 | KoMIIekT MepHbIX KOJIO Majoro oorema

15 | KoMmiekT MepHbIX K010

16 | KoMmiekT MEepHBIX HUIMHAPOB MIACTUKOBBIX

17 | KOMIUIEKT MEpHBIX IIWIMHIPOB CTEKISTHHBIX

18 | KoMIuiekT BOPOHOK CTEKJISTHHBIX

19 | KomniekT numnerok

20 | KoMITJIEKT CTakaHOB MJIACTUKOBBIX/CTEKIISTHHBIX

21 | KoMIIIEKT CTaKaHOB XMMHUYECKUX MEPHBIX

22 | KOMIUJIEKT CTaKaHUYUKOB /JIs1 B3BELLIMBAHMS

23 | KOMIIIEKT CTYIOK C IECTUKAMU

24 | Habop mmarenei

25 | Habop nuHIIETOB

26 | HaGop uamek [letpu
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27 | TpyOxka cTekIsiHHas

28 | Dkcukarop

29 | Yama kpucrajaau3andoHHast

30 | umige! TUTETBHBIE

31 | broperka

32 | TIpobupka

33 | baHka 1o peakTUBBI IOJIMATUIICHOBAS

34 | banka 1oy peakTUBbI CTEKIISTHHAS U3 TEMHOT'O CTEKJIA C IPUTEPTOI MPOOKOH

35 | HaGop CKISHOK JUIsl paCTBOPOB PEaKTHUBOB

36 | [1amoyka CTEKJITHHAS

37 | ltaTuB A npoOUpoK

38 | KommuiekT cpencTB 1l MHAMBUYJIbHON 3aIIUTHI

39 | KoMIuieKT TepMOMETPOB

40 | CymmiibHas naHesb JUIsl IOCY /bl

41 | GunbTpoBanibHasg  Oymara/GuibTpel  OyMa)KHBIE  (OONOJHUMENbHOE — BAPUAMUBHOE

obopyodosanue)

Mopenan (00beMHbBIE U IUIOCKHE), HATYPAJIbHbIE 00bEKTHI (KOJLIeKIIUN, XHMUYeCKHe

peaKTHUBBI) AJ1s1 KaOuHeTa U JJadopaTopuu

1 Kommnekt Mopesein KPHUCTAJTNIMICCKUX PCIICTOK

Mopenb MOJIeKyIbl OenKa

HaGop st MmoenupoBaHusi CTpPOSHUSI HEOPTAHUUECKUX BEIIIECTB

Ha60p AT MOACTIMPOBAHUA CTPOCHUA OPTaHNYCCKUX BCIICCTB

HaGop ans MoaenupoBaHus CTPOECHUSI aTOMOB U MOJIEKYJI

HaGop a1 MoaenupoBaHus 3JIEKTPOHHOIO CTPOEHUS aTOMOB

Komirekt koiutekuit

0 | N | B W N

KoMmiaekT XuMraecKux PCaKTHBOB

OobopynoBanue J1a00PAHTCKON KAOUHETa XUMUM

1 | Crox ¢ smmkamMu asist XpaHeHUs/TyMOOi

Kpecno opucnoe

Cton 1abopaTopHBI MOSYHBIN

CYH_II/IJ'ILHaSI MaHeJIb IJId IMOCY AbI

[xad mist XxpaHeHUs: y9eOHBIX TOCOOMIA

[Hxad 11t XxpaHEHUST XUMHUYECKHUX PEaKTUBOB

N N 0| B W N

kad ams xpaHneHus 1a60paTOPHON MOCY b/ TIPUOOPOB
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8 | lxad BeITSDKHON

9 | JlabopaHTCKHUI CTOT

10 | Ctyn naGopaTOpHBIH, pEeryJIUPYEMbI 110 BHICOTE

11 | DnexTpuyeckuil akBaAUCTUILIATOP

12 | HIxad cymmabHbIHA

13 | Pe3uHOBBIC EpUaTKH

14 | KoMIiekT epieii [Uist MBIThs JJa0OpaTOPHOM MOCY JIbI

3.2. UndopmannonHoe obecnevyenne peaju3anum nporpamMmbl

Jis peanu3anuy OpoOrpaMMbl JUCHMIUIMHBI OuMOMuoTedHbld (oHI oOpa3oBaTenbHOU
OpraHu3aly JIOJDKEH MMETh IE€YaTHBIC /MM AJIEKTPOHHBIC yYeOHUKHM M pa3pabOTaHHbBIC B
KOMIUIEKTE C HUMM Y4yeOHble MOcoOMs (NIpU HAJIWYMM), JOMYLICHHbIE K HMCIIOJIb30BAHUIO IIPU
peanu3alMu  00pa30BaTENbHBIX IPOrpaMM CpelHEero MnpodeccHoHabLHOro 00pa30BaHus,
peanusyeMbix Ha 6a3e OCHOBHOIO 0OILIEro 06pa3oBaHus .

[Ipn peanuszanuu nporpamMmbl AMCHUILIMHBI BO3MOXKHO HCIIOJIB30BAaHUE 3JIEKTPOHHBIX
00pa30BaTeNbHbIX  PECYpPCOB,  JOMYIIEHHBIX K  HCIOJB30BAaHUIO IpPU  peaIu3aluu

O6paBOBaTCJ'IBHBIX nporpaMm CpCaHEero 06]].[61“0 06pa30BaHI/IH8.
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4. KOHTPOJIb

n OIIEHKA

OBIIEOBPA30OBATEJIBHOM JUCHUILINHBI

PE3YJIbTATOB

OCBOEHMAA

KOHTpOJ'IB N OLCHKa PpE3yJIbTaTOB OCBOCHUA O6H.[€O6paSOBaTeJ'II)HOI71 JAUCHUITIIMHBI

pacKpbIBaIOTCA Yepe3 NUCHUIUIMHAPHBIC Pe3ybTaThl, HalpaBlIeHHbIe HA (POPMUPOBAHKE OOIIUX U

npodeCCHOHATBLHBIX KOMIIETEHIIUH 0 pa3/ieiaM U TeMaM COJIepKaHusl y4eOHOro MaTepHara.

Oob6masi/mpodeccnonanbHas Pa3znen/Tema THI OLIEeHOYHBIX
KOMIIeTeHIUsI MeponpusiTHi
OK 01. Beibupatb crioco0sl Tema 1.1-1.7 TectupoBanue
peleHus 3a1a4 Tema 2.1-2.3 VYcrHblil onpoc
npodecCHOHATbHON Tema 3.1 Pemenue pacu€THbIX 33124
JESITEIIbHOCTH Tema 4.1 Habmronenue 3a xogom
IPUMEHUTEIBHO K pa3inuuHbiM | Tema 5.1-5.4 BBIIIOJIHEHUS IIPAKTUKO-
KOHTEKCTaM Tema 6.1 OpUEHTUPOBAHHBIX 3aJJaHUI
Tema 7.1 IIpencraBnenue pe3yabTaToB
Tema 8.1, 8.2 MPAKTUYECKUX U
Tema 9.1.1-9.1.5/9.2.1-9.2.5 | naboparopHbIx padboT
OK 02. cnonb3oBaTh Tema 1.2 [IpoBeneHne XUMHUYECKOTO
COBPEMEHHBIE CPEICTBA Tema 1.4-1.7 JKCIIEPUMEHTA
MOMCKa, aHalIN3a U Tema 2.1,2.2 Brinmonnenue
uHTepnperauuu nHpopmanuu, | Tema 4.1, 4.2 KOHTPOJIBHBIX
1 UTHPOpPMAIMOHHBIE Tema 5.2-5.4 pabot no
TEXHOJIOTHH JUIs BeIlosIHEHUs | Tema 6.1 pazzenam AUCIHUIUIMHBI
3aja4 npogeccuoHaIbHON Tema 7.1 OrneHka caMOCTOSITENIBHO
JNeSITEIbHOCTH Tema 8.1, 8.2 BBITIOTHEHHBIX 3aJaHWI
Tema 9.1.2-9.1.5/9.2.2-9.2.5 | 3aumTa yueOHO-
OK 04. Tema 1.7 U CCIIE0BATEIBCKOTO
OddexTuBHO Tema 2.1,2.2 MPOEKTa (C y4eTOoM
B3aMMO/JIEHCTBOBATHh U Tema 4.1, 4.2 Oymytiei
paboTaTh B KOJIJIEKTHBE U Tema 5.2-5.4 po¢eCCHOHATBHON
KOMaHJe Tema 6.1 JIeATETbHOCTH)
Tema 7.1 3amura penieHus kKeic-3aaau
Tema 8.1, 8.2 (c yuerom Oynmymiei

Tema 9.1.5/9.2.5

npo¢eCCHOHAIBHON
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OK 07. ConeiicTBOBaTh
COXPAHEHUIO OKpYXKarolei
Cpelbl, pecypcocOepekeHuIo,
MIPUMEHSATH 3HAHUS 00
M3MCHCHUH KJIMMAaTa,
IIPUHLIUIIBI OEPEKITUBOTO
MPOMU3BOCTBA, 3P (HEKTUBHO
JICUCTBOBATh B YPE3BbIUAMHBIX

CUTyaluuAax

Tema 1.7

Tema 2.3

Tema 5.1

Tema 8.1, 8.2

Tema 9.1.2-9.1.5/9.2.2-9.2.5

IIK? ...

JIeATETLHOCTH)

Brimonnenue 3aganui

HpOMe)I(YTOHHOﬁ aTTeCTallun
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