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Pa6ouas nporpamma yueOnoit nucturmumnsl O/1. 12 «XUMMUS» pazpaborana Ha OCHOBE:
- 3akoHa P® ot 29 gexabps 2012 r. Ne 273-®3 «O06 obpazoBanuu B Poccuiickoii
denepanumn»;

- @enepallbHOTO  TOCYAAPCTBEHHOTO0  00pa3oBaTENIbHOIO  CTaHAapTa  CPEIHEro
npodeccuoHaIbHOTO 00pa3oBaHus 1Mo creruaibHocTd 35.02.05 ArpoHomus (mpukas
MunucrepctBa npocsemienus Poccuiickoit @eneparuu Ne 444 ot 13 urons 2021 r.);

- @Denepa’abHOr0 TrOCyAapCTBEHHOTO 00pa30BATENIBHOIO CTaHAAapTa CPEAHEro OOIero
oOpa3oBaHHsl YTBEPXKICHHOTO TpuWKazoM MuUHHCTepCTBA 00pa3oBaHUsS M HAyKU
Poccuiickoit ®enepaunn ot 17 mast 2012 r. Ne 413;

- [Ipuxaza MunucrepcrBa npocsemenus PO ot 12 aBrycra 2022 r. Ne 732 «O BHeceHUn
U3MeHeHu B (eaepaibHBI TOCYJapCTBEHHBIN 00pa30BaTENbHBIN CTAaHAAPT CPEIHEro
oO1ero o0pa3oBaHusl, yTBEPKACHHBIN MpHKa3oM MHHHCTEpCTBA 00pa30oBaHUs U HAyKU
Poccuiickon @enepanuu ot 17 mas 2012 r. No 413»;

- [Ipukaza MunnctepcTBa npocsenieHus: Poccuiickoit @enepaunu ot 24.08.2022 Ne 762
«O6 yrBepxkaeHuu [lopsiaka opraHu3aliu W OCYIIECTBICHUS OOpa30BaTEIbHOM
NESATENIbBHOCTH 10 00pa30BaTENbHBIM IpOrpaMMaM CpeIHEro mpo¢ecCHOHaIBLHOrO
00pa3oBaHUsY;

-+ [Ipukaza MunucrepctBa npocetmienus Poccun ot Ne 371 ot 18 mas 2023 roga «O0
yTBEpXKACHUM  (enepaibHONl  00pa3oBaTeNbHOM  NHpPOrpaMMbl  CPEAHEr0  OOIIETo
00pa3oBaHUs;

- IpuMepHOW pabodeil mporpaMMbl 00IIE00PA30BATENBHON AUCIHUIUIMHBL <« XHMHUS)
(6a30BbIi YPOBEHB) 11 TPO(ecCHOHABHBIX 00pa30BaTEIBHBIX Opranu3anui (0100peHo
Ha 3acenanuu [lemaroruueckoro coBera ®I'bOY IO UPIIO nporokosom Ne6/2025 ot
«18» ampens 2025 roxa).

Opranuzarop-paspadotunk: PI'6OY BO Anraiickuit 'AY
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1. OBIIIASI XAPAKTEPUCTHKA PABOYEM TPOI'PAMMBI YYEBHOM

AN CIUIIJINHBI

1.1 Ob6aacTb npuMeHeHus1 padoyeil MPoOrpaMmbl

Pabouass mporpamma yueOHO¥ nucuumiauubl OJ[.12 «Xumus» sSBISETCS 4YacThbIO
OCHOBHOM 00pa3zoBaTesibHOM mporpaMmbl B cooTBeTcTBUU ¢ DT'OC 1o crnenuanbHOCTH
CIIO 35.02.05 Arponomus.

1.2 Mecro y4eOHOW IUCUMILIMHBI B CTPYKType OCHOBHOM 00pa3oBaTebLHOM
MPOrpaMMbl:

Yuebnas mucnummHa OJ1.12  «Xumwms»  sBisgercs y4eOHOW — AUCIIMIUTMHON
o0s3aTeNbHONW  TIpeAMETHOM  oOyacth  «ECTeCTBEHHO-HAYYHBIE  MPEIMETHD)
dbenepabHOTO TOCYIapCTBEHHOTO 00pa30BaTEIBHOTO CTaHAApTa CPEIHEro OOIIEro
oOpa3zoBaHus.

1.3 Hean u 3agaum y4uyeOHON AMCUMILIMHBI — TPeOOBaHHMS K pe3yjbTaraMm
OCBOCHMS YUeOHOI TUCHUIINHBI:

[enpio ocBoeHUsT OOydYarOMMMHUCS cojepkanus ydeOHou aucuuruiuabl OJ1.12
«Xumus» B cootBeTcTBUM C¢ TpeboBanusiMu ®I'OC cpeanero oOiero obpa3oBaHUs
SABJISIETCA:

- (opmupoBaHHEe CHCTEMBbl XMMHYECKHMX 3HAHUW KaK Ba)KHEWINEW COCTaBJISIONIEH
€CTECTBEHHO-HAYYHOW KapTHHBI MHUPA, B OCHOBE KOTOPOM JIEKAT KIIFOUEBBIC MOHSATUSA,
dbyHIaMEeHTAIbHbIE 3aKOHBI U TEOPUM XMMHH, OCBOCHHE S3bIKa HAyKH, YCBOCHHE U
MOHMMAHUE CYIIHOCTH JIOCTYIHBIX OOOOIIEHUN MHUPOBO33PEHUYECKOrO0 XapakTepa,
O3HAKOMJICHUE C UCTOPUEH UX Pa3BUTHS U CTAHOBJICHUS;

- (hopMUpOBaHKE U pa3BUTHE MPEACTABICHUN O HAYYHBIX METOAaX MO3HAHUS BEIIECTB
U XUMHUYECKUX PEaKIuii, HEOOXOIUMBIX JIJIsl MPUOOPETEHUS YMEHUN OPUEHTUPOBATHCS
B MHUpE BEIIECTB M XUMHUUYECKUX SBJICHUN, MMEIOIIUX MECTO B TNPUPOJE, B
MPAKTUYECKON U MOBCEIHEBHOMW JKU3HU;

- pa3BUTHE yMEHUW M CIIOCOOOB JESITEILHOCTH, CBSI3AHHBIX C HAOIIOJCHHEM U
OOBSCHEHHEM XHUMHYECKOTO JKCIEPUMEHTa, COOJIIOJICHUEM TpaBui 0e30MacHOTo
oOpalleHusl ¢ BEIIECTBAMH.

3amauyu TUCUMILIHHBI:

- copMHUpPOBATh MOHUMAHUE 3aKOHOMEPHOCTEH MPOTEKAHUS XUMHUYECKUX MPOIECCOB
U SIBJICHUW B OKPYXKAIOUIEH Cpelle, a TAKIKE MX CBSI3b C LEIOCTHOW HAYYHOU KapTUHOU
MHUpa U IPYTUMH €CTECTBEHHBIMU HAyKaMH;

- Pa3BUTh YMEHHUS COCTaBJISITH (DOPMYJIbI HEOPTraHUYECKUX U OPTraHUYECKUX BEIIECTB,
YpaBHEHUS XHUMHUYECKUX peakui, OOBICHATh HX CMBICI, HHTEPHPETUPOBATH
pe3yJbTaThl XUMUUECKUX IKCTICPUMEHTOB;

- chopMUPOBATh HABBIKUA MPOBEACHUS MPOCTEHIITUX XUMHUYECKUX DKCIIEPUMEHTATbHBIX
HCCIIEIOBAaHUM € COOJIIOJICHUEM MpaBU 0€30MacHOTO OOpalleHUs C BEIIECTBAMU U
71a060paTOPHBIM 000PYIOBAHUEM;

- pa3BUTh YMEHHS HAaXOAWTh, AHAIM3UPOBATH W UCIOJIB30BaTh HWHGOPMAIIHIO
XUMHUYECKOTO XapakTepa W3 Pa3IMYHbIX HH(GOPMAIMOHHBIX HCTOYHUKOB, BKIIFOUAs
y4eOHYIO JTUTEPATYPY, HAyUHbIE TyOIUKAIIMA U UHTEPHET-PECYPCHI;

- copmupoBaTh yMEHHS TMPOTHO3UPOBATH TOCIEIACTBUS CBOEH MACATEIBHOCTH U
XUMUYECKUX TPUPOIHBIX, OBITOBBIX W MPOW3BOACTBEHHBIX MPOIECCOB, yUUTHIBAS
BO3MOKHbBIE 3KOJIOTUYECKHUE U COLIMATbHBIE BO3/ICUCTBUS;



- chopMupoBaTH TOHUMAHWE 3HAYUMOCTH JOCTIDKCHHA XWUMHUYECKOW HAyKd U
TEXHOJIOTUI JJi1 pPa3BUTHSA COLMAIILHOM U TPOU3BOJCTBEHHOW cdep ¢ yMEHUeM
MPUBOJAUTH MPUMEPHI UX IPUMEHEHUS B PA3IMUHBIX CPepax KU3HU.

OcBoenue conepxkanusi yueOHoM nucuurmuabl OJ[.12 «Xumus» obecneynBaer
JOCTHKEHHUE 00YYaIOIUMHUCS CIEAYIOIINX Pe3yabmamaos:

Ilnanupyemble pe3yJbTaThbl OCBOEHHsI 00Ie00pa30BaTe/IbHON JMCHUILUIMHBI B
coorBeTcTBHHU ¢ PI'OC CIIO m Ha ocHoBe PI'OC COO:

Kon n HauMeHoBanmne Iliianupyemblie pe3yabTaTbl 0CBOCHUSA U CHUIIINHbBI
(popmMupyembIx
KOMIIeTeHIIMH

O01mue JAucnuniimHapHbie

OK 01. Beibupatb B 4acTH TpyaoBoro | - IIP62  Brmagers  cucremoii
CHocoOBI pelIeHus 3a7jad | BOCHUTAHUA: XUMHMYECKHX  3HAHMM, KOTOpasd
npoQecCHOHAIbHON - JIP27 TOTOBHOCTH K TpyHy, | BKIIOYAET: OCHOBOITOJIAraroIIne
JEATEIIBHOCTH OCO3HaHHE LIEHHOCTH | NOHATUS (XMMHUYECKHH 3JIEMEHT,
IPUMEHUTEIBHO K MacTepcTBa, TPY10JII00ue; aToM, DJeKTPOHHas  000JI0YKa
pa3IMYHBIM KOHTEKCTaM - JIP28 roToBHOCTh K aKTHUBHOIi | aroMa, S-, p-, 0-dJIEKTPOHHBIC
JeSTEIIbHOCTH TEXHOJIOTMYECKOM | opOUTaIM aTOMOB, MOH, MOJIEKYJIa,
U COLMAJIbHOM HAIIPaBJICHHOCTH, | BAJIECHTHOCTb,

CIIOCOOHOCTh ~ MHHUIMHPOBATh, | JIEKTPOOTPULIATEIILHOCTD, CTENIEHb
IUIAHUPOBATh U CAMOCTOATEIBHO | OKUCICHHUS, XUMHMYECKas CBs3b,
BBITOJHATh TaKylo | MOJIb, MOJIIpHAsl Macca, MOJISIPHBIN
JESTEIIBHOCTB; o0beM,  YIVIEPOAHBI  CKeJeT,
- JIP29 unTepec k pa3nuyHBIM | PYHKIHOHAJIbHAS rpyImma,
chepam npodeCCUOHANBHON | pafuKall, HW30MEpHs, H30MEpHI,
JeSITENIbHOCTH, TOMOJIOTUYECKUN PpAJl, TOMOJIOTH,
OgilaieHHe YHHBEPCAJLHBIMHU | YIIEBOJOPOABI,  KHUCIOPOA- U
Y4eOHBIMH TO3HABATEJIbHBIMH | A30TCOACPIKALINE COETMHEHUS,
e CTBUSIMU: OMOJIOTHYECKU aKTHBHBIE BEIIECTBA
a)  0a3zoBble  Joruveckue | (YriaeBOgbl, KUPBI, 0enkn),
AefcTBHSA: MOHOMED, MOJIUMEDP, CTPYKTYpPHOE
- MP5 CaMOCTOSITENIBHO | 3BEHO, BBICOKOMOJIEKYJIIPHBIE
bopmynupoBaTh U | COEIUHEHMUS, KpUCTAJUITNYECKas
aKTyaJIu3UpOBaTh npobieMy, | pemerka,  TUIOBl  XMMHYECKUX
paccMaTpuBaTh €€ BCECTOPOHHE; | pEeaKIMM (OKHCIUTENBHO-
- MP6 YCTaHABJIUBATh | BOCCTAHOBUTEIILHBIE, JK30-U
CYLIECTBEHHBI MPU3HAK WIM | SQHAOTEPMHUUYECKHUE, peakuun
OCHOBaHUSI IS  CpaBHEHHUS, | HOHHOTO oOMeHa), pacTBop,
KJaccu(uKauy 1 0000IIEHUs; | SJIEKTPOIUTHI, HEDJIEKTPOJIUTHI,
-  MP7 onpenmenatb 1€ | SIEKTPOJUTHYECKAS IHCCOIMALINS,
JIESITEILHOCTH, 3a/1aBaTh | OKUCIIUTEID, BOCCTaHOBHUTEb,
napaMeTpsl M KPUTEPUM UX | CKOPOCTh XHUMHYECKOW peakiuw,
JOCTHKEHUS; XMMHUYECKOE DPABHOBECUE), TEOPHUH
- MP8 BBISIBJISITH | U 3aKOHBI (TEOpUS XHMHUYECKOTO
3aKOHOMEPHOCTH U | CTPOEHHMSI OPraHWYECKUX BEILECTB
IIPOTUBOpEYUS B | AM. byrtneposa, Teopus
paccMaTpuBaEMBbIX SIBJICHUSX; ANEKTPOIIUTUYECKON AMCCOLUALINH,
- MP9 BHOCUTH KOPpPEKTHBBI B | IEPUOJIUYECKUI 3aKOH ..
JIESITENIBHOCTb, oLleHUBaTh | MeHzeneeBa, 3aKOH COXpaHEHHUS
COOTBETCTBUE pe3yJabTATOB | MACCHI), 3aKOHOMEPHOCTH,




LeJsIM, OLICHUBATh pUCKHU
MOCJIE/ICTBHUM J1€ATEIbHOCTH;

- MP10 pa3BuBarTh KpeaTHBHOE
MBIIIUIEHHE  TOpU  pPEUICHUU
YKU3HEHHBIX ITpo0sieM

0) 0azoBbBIE
uccjie10BaTeIbCKue
AeMCTBUA:

- MP11 Bnagets HaBREIKAMU
y4eOHO-UCCIIeI0BATENBCKON U
MIPOEKTHOM J1eATeIbHOCTH,
HAaBBIKAMH Pa3peIICHUS
npo0Jem;

- MP16 BbIsSBASTH NPUYMHHO-
CJIE/ICTBEHHBIE CBSA3H U
aKTyaJIM3upOBaTh 3a/1auy,
BBIIBUTaTh TUIIOTE3Y €€
pelieHus, HAXOUTh apPTyYMEHTHI
JUTSL IOKa3aTeIbCTBAa CBOMX
YTBEPKACHUI, 3a]1aBaTh
napameTpbl U KpUTEpUu
peleHus;

- MP17 ananu3upoBatb
MOJIyYEHHBIE B XOJI€ PEUICHUS
3a/1auu pPe3yJIbTaThl, KpUTHYECKU
OIIEHUBAThH UX JIOCTOBEPHOCTb,
MIPOTHO3UPOBATH U3MEHEHUE B
HOBBIX YCJIOBHSIX;

- MP21 ymeTth nepeHOCUTH
3HaHMS B TO3HABATEIbHYIO U
MIPAKTUYECKYIO 00JIacTH
JKU3HEACITENbHOCTH;

- MP22 ymeTb UHTErpUpOBATH
3HaHMS U3 Pa3HbIX MPEIMETHBIX
oOJacrei;

- MP23 BeIZBHUTATH HOBBIE HJICH,
npeaiaraTh OpUruHaIbHBIC
MOAXOMbI U PEIICHUS

- CIMIOCOOHOCTh UX
UCIIOJIb30BaHUS B
MMO3HAaBATEILHON M COIHAIIFHOMN
MIPAKTUKE

CUMBOJINYECKUN  S3BIK  XMMMH,
(aKTOJOTHUECKUE  CBEJIEHHUS O
CBOMCTBAX, COCTaBe, IOJIyYCHUU U
6e3omacHOM WCIIOJIb30BAHUHT
BOKHECHUIINX HEOPraHWYECKUX U
OpPraHUYECKHUX BEIIECTB B OBITY U
IIPAKTUYECKON JESATEIILHOCTH
YeJI0BEKA;

- I1P63 YMETh BBISABJISTH
XapaKTepHbIE IIPU3HAKU u
B3aMMOCBSI3b W3YYCHHBIX IOHSITHH,
MIPUMEHSITh COOTBETCTBYIOLIUE
IOHATHSA IIPA ONHCAHUU CTPOCHUS
U CBOMCTB HEOPraHMYECKUX U
OPraHMYECKHX BELIECTB M  HX
IPEBpAILCHHUI; BBISIBJISITH
B3aMMOCBS3b XMMHMUYECKHUX 3HAHUUN
C HNOHSATHUSMM U TPEACTABICHUSIMU
JIpYTrux €CTECTBEHHOHAYYHbIX
IIPEIMETOB;

- IIP64 ywmers
HaUMEHOBAHHUS
COCIMHEHU I
coro3a
MPUKJIAHON
TPUBHAJIbHBIE
BOKHEWINIMX  BEMIECTB  (ITHIICH,
alleTWiIeH,  [IHLEepuH,  (eHod,
(dbopManbaeru, yKCycHas KHCIOTa,
[JIMLWH, YTapHBIN Ia3, YIJIEKUCIIbIA
ra3, aMMHUaK, TrainieHasi W3BECTb,
HeTralleHasl U3BECTh, MIUTHEBAS COJlA
U JpPYTuX), COCTaBIATH (POPMYJIbI
HEOPraHUYECKUX M OPraHu4eCKHX
BEIIECTB, YPAaBHEHUS XUMHUYECKUX
peakuuid, OOBACHATH HUX CMBICI;

HCI0JIL30BaTh
XAMHYECKHUX
MEXyHapOIHOTO
TEOPETHYCCKOM u
XAMHUHA 31
Ha3BaHU

IOATBCPKIAATh XapaKTCPHBIC
XMMHYECKHE CBOMICTBa BCIICCTB
COOTBETCTBYIOITMMHU

JKCIIEPUMEHTAMM U 3aIUCSAMHU
YPaBHEHUN XUMUYECKUX PEaKIUM;
- IIP65 ymerp ycTaHaBIMBATh
MIPUHAJJIEKHOCTD M3y4YEHHBIX
HEOPraHUYECKUX M OPraHUYECKHUX
BEIIECTB K ONPEJCIICHHBIM KIaccaM

i1 rpymmnam COCIUHEHUH,
XapaKTepu30BaTh HMX COCTaB W
Ba)KHEHIIINE CBOWCTBA; OMPEIENIThH
BUIBI XAMHYECKHUX CBsI3€eM
(koBayIeHTHAA, HOHHAas,
MeTaJIJInYecKas, BOJIOPOIHAS),

TUIIbI KPUCTANIMYCCKUX PCUHICTOK




BEILIECTB; KJ1accuUIUpPOBaTh
XUMHUYECKUE PEaKIINH;

- I1P61 chopMHUpOBATH
MPEICTABICHUSA: O XHUMHYECKOU
COCTAaBJISIFOLIEN
€CTECTBEHHOHAY4YHOU KapTUHBI
MHUpa, pOJM XHMHH B TIO3HAHUU
SIBJICHUI [IPUPOJBIL, B
(GbopMUpPOBAaHMM  MBIIUICHUS U
KYJbTYpbI JIMYHOCTH, ee
(YHKIIMOHATBHOW ~ TPaMOTHOCTH,
HEOOXOAMMOW ANl pelIeHHS
PaKTUYECKUX 3a1a4 u
9KOJIOTMYECKH 000CHOBaHHOTO
OTHOLLIEHHUS K CBOEMY 3JI0POBBIO U
MPUPOJHOM CpeLIE;

- [IP67 ymeTb NMpOBOIUTH pacyeThl
0 XUMHUYECKHUM QopMmylaM U
YpaBHEHUSM XHUMHUYECKUX PEaKIIUid
C UCHONB30BaHUEM (PU3MUECKHX

BEJINYHH, XapaKTepU3YIOIINX
BEIIeCTBA C  KOJIMYECTBEHHOMU
CTOPOHBI: MaccChl, o0bema
(HOpMallbHBIE  YCIIOBHUSI)  Ta3oB,
KOJINYECTBA BELIECTBA;
UCIIOJIb30BaTh CHCTEMHbIE
XUMHAYECKHE 3HAHUS JUIS TIPUHSATHS
peleHui B KOHKPETHBIX
KU3HEHHBIX CUTYaIHsX,
CBSI3aHHBIX C BEIIECTBAMH U HX

MIPUMEHEHHEM
OK 02. Hcnonb3oBaTh B obJsacTH nenHoctu | - [IP68 ymers mnnaHupoBaTh Hu
COBpPEMEHHBIE CPEJICTBA HAYYHOT0 NMO3HAHMS: BBITTOJIHATh XUMHUYECKHMA
MOMCKa, aHAJIN3a U - JIP36 chopMHpPOBAHHOCTH | SKCTIEPUMEHT (mpeBpareHus
UHTEpIpeTaluu MHUPOBO33pEHUS, OpPraHUYeCKUX  BEIIECTB  MpHU
UHpOpPMaLIUU U COOTBETCTBYIOLIETO HarpeBaHuM, MOJyYeHHUE STUIIEHA U
nH(pOpMaIMOHHBIE COBPEMEHHOMY YPOBHIO | U3y4YECHHUE €ero CBOJCTB,
TEXHOJIOTUH JUIS pa3BUTHSA HayK{ U | KaUeCTBEHHbIE peaxiuu Ha
BBITTOJTHEHUS 32,144 00IIeCTBEHHOM MPaKTUKH, | aTBACTUBI, KpaxMal, YKCYCHYIO
npodeccuoHaIbHON OCHOBaHHOTO  HA  JHaJore | KUCIOTY; A€HaTypauus OelKOB MpU
JeSITeTbHOCTH KYJIBTYD, CTIOCOOCTBYIOIIETO | HATPEBAaHWM, IIBETHBIC  PEAKIHH
OCO3HAHHMIO CBOEr0 MecTa B | OENKOB;  NPOBOAUTH  PEAKLUHU
MOJINKYJIBTYPHOM MHUPE; WOHHOTO  OOMEHa,  ONpeaeysTh
- JIP37 coBepLIEHCTBOBAHUE | CPENY BOJHBIX pacTBOpOB,
S3BIKOBOM M YMTATENBbCKOW | KAUeCTBEHHBIC peaxIum Ha
KYJIBTYpPBI Kak cpeicTBa | cynabdar-, KapOoHaT- M XJIOPHI-
B3aUMO/ICHCTBUS MEX]y | aHHOHBI, Ha KaTHOH aMMOHWSI,
JFOABMU U TIO3HAHUS MUPA; pemarthb HKCIIEpUMEHTAIbHbIE

- JIP38 oco3HaHme IICHHOCTH
HAay4YHOU JIESITEIbHOCTH,
TOTOBHOCTh OCYILIECTBIISTh
MIPOEKTHYIO n

3aadyd 1Mo TemMam «MeTamab»y U
«Hemerannb») B COOTBETCTBUU C
MpaBUJIaMy TEXHUKH 0€30MacHOCTH
mpy 0OpaIIieHny C BEHIECTBAMH U




HCCIIEIOBATEIIbCKYIO
JIeATEeIbHOCTh MHIUBUIYAJIBHO U
B IpyMIE;

OBiaseHue YHUBepPCAJIbHBIMHU
Y4eOHbIMH MO3HABATEIbHBIMU
JeHCTBUSIMM:

B) pabora ¢ undgopmanmeii:

- MP25 Bnamerb HaBBIKAMH
nosydeHus: uHbOpMaIuu U3
HMCTOYHHKOB  pa3HBIX  THIIOB,
CaMOCTOATEJIBHO OCYIIECTBIISITh
ITOWCK, aHaIIM3,
CHCTEMAaTHU3aIHIO n
UHTEpIpeTanuo  uHpopmauu
pasIMYHBIX BHJIOB W  (GOpM
MIPE/ICTABJICHHUS;

- MP26 co3maBath TEKCTHI B
pa3IMYHBIX QopMaTax ¢ y4eToM
Ha3HA4YCHUS HWHPOpPMAIMH |
[EJEeBON ayAUTOPHUH, BBHIOUpAS

ONTUMAJIBHYIO bopmy
MIPEACTABICHUS u
BU3YaJIH3aIiy;

- MP27 OLICHUBATH

AOCTOBCPHOCTDb, JICTUTUMHOCTDH
uH(pOpMaIliK, €€ COOTBETCTBHE
IMpaBOBbBIM n MOpaJIbHO-
ATUYECKUM HOpMaM;

- MP28 ucnonb30BaTh cpeacTBa

WH(POPMAIIMOHHBIX u
KOMMYHUKAIIMOHHBIX
TEXHOJIOTHIt B pelieHun
KOTHUTHBHBIX,
KOMMYHHKATHBHBIX u
OpraHHu3allMOHHBIX 3a1a4 C
co0uTI0IeHHEM TpeGoBaHuUM
SpPTrOHOMMKH, TCXHUKHAU
0e30I1acHOCTH, TUTHUCHEI,

pecypcocOepeKeHust, MPaBOBBIX
U OTUYECKHX HOPM, HOPM
nH(OpMaLIOHHON
0€30I1aCHOCTH;

- MP29 BnaneTs HaBEIKAMH
pacro3HaBaHUSI U 3aLTUTHI

7a00paTOPHBIM  00OpPYZOBaHUEM;

npeACTaBIATH PE3YIbTAThI
XMUMHYECKOTO  JKCICPHMEHTa B
bopme 3aIuCH ypaBHEHHHA

COOTBETCTBYIOLIMX  pEAKUMH U
¢opmMynHpoBaTh  BBIBOJBI  Ha
OCHOBE THX PE3YJIbTaTOB;

- IIP69 ymerp aHanu3upoBath
XUMUYECKYIO UH(pOPMaLHUIO,
I10JIy4aeM Y0 u3 pa3HbIX
UCTOYHUKOB (CPEICTB MaccOBOH
uHpopmanuu, cetb VHTEepHET WU
Apyrue);

- BJIAJIETh OCHOBHBIMU METOJIaMU
HAy4YHOTO IIO3HAHUS BEUIECTB U
XUMHYECKHX ABJICHUI
(HabmoieHue, HU3MEpPECHHE,
9KCIIEPUMEHT, MOJIEJIUPOBAHUE);

- [IP67 ymeTb npoBOIUTH pacyeThl
00 XUMHYECKMM (dopMmyaamM H
YPaBHEHUSAM XHMHUYECKUX PEaKIMM
C HCIIOJIb30BaHUEM  (pU3HUECKUX

BEJINYHH, XapaKTepU3YIOIINX
BEIIECTBA C  KOJMYECTBEHHOM
CTOPOHBI: MaccChl, o0bema
(HOopManbHblE  yCJOBHS) Ta3o0B,
KOJIMYeCTBa BEIIIECTBA;
UCIIOJIb30BaTh CHCTEMHbIE
XUMHAYECKHE 3HAHUS JUIS TIPUHSATHS
peleHui B KOHKPETHBIX
KU3HEHHBIX CUTYaIHUsX,

CBA3aHHBIX C BCIICCTBAMH H HX
NPUMCHCHUCM

uH(popMaluuy,

UH(POPMALIMOHHOM

0€301aCHOCTH JIMYHOCTH
OK 04. D¢ddexTuBHO - JIP2 TOTOBHOCTb K | - IIP68 ymers mnmaHupoBaTh u
B3aWMO/ICHICTBOBATH U CaMOpPa3BHUTHIO, BBITIOJTHATH XUMHYECKHH
paboTaTh B KOJUIEKTUBE U | CAMOCTOSITEIIbHOCTH U | SKCIIEPUMEHT (mpeBpareHus
KOMaHJ1e CaMOOIIPEIENIEHUIO; OpPraHMYeCKHUX  BEILECTB  MpHU

- MP4 oBmagenne HaBBIKAMU

HarpCBaHnu, NOJYYCHUC 3TUJICHA U




y4eOHO-UCCIIeI0BATEIbCKOM,
IIPOEKTHOM U COLMAIBHOMU
JIeSATCILHOCTH;

OBjaieHHe YHHBEpPCAJIbLHBIMH
KOMMYHHMKATHBHBIMH
JeHCTBUSIMM:

0) coBMecTHasi 1esITeJIbHOCTD.
- MP 35 nonmmarr WH
HCIIOJIb30BaTh  MPEUMYILECTBA
KOMaHJHOM W HHAWBUYyaJIbHON
paboTHI;

- MP 37 npunumare 1enu

COBMECTHOM NesITeIbHOCTH,
OpraHU30BbIBATH "
KOOPJMHUPOBAaTh JIEHCTBUS 110
€€ JIOCTH)KEHHUIO: COCTaBISATh
IUIaH JIEUCTBUM, pacnpenensiTh
poliM ¢ y4EeTOM  MHEHUM
Y4aCTHUKOB o0cyXIaTh
pe3yibTaThl COBMECTHOH
paboThI;

- MP 40 koopauHHpOBaTh |
BBITIOJIHATH PabOTy B YCIIOBUSIX

peasbHOro, BUPTYaJbHOTO U
KOMOMHHPOBAHHOTO
B3alMOJECICTBUS;

- MP 41  ocymecTBisiTh
MIO3UTUBHOE CTPaTEruueCcKoe
HOBEJICHUE B pa3IMYHbIX
CUTYalUsX, HPOSIBIIATH
TBOPUECTBO M  BOOOpa’KeHUE,

OBbITh HHUIIMATUBHBIM
OsiaieHne yHMBepCAJbHBIMHU
pPeryIsTHBHBIMH J1CHCTBUSIMH:
r) NpUHATHE ce0si W JAPYrux
JIoaeu:

- MP58 npunumarb MOTHBBI U
apryMeHThl APYTUX JIOAEH mpu
aHamn3e pe3yNbTaToB
JIESTEIIbHOCTH;

- MP60 npu3HaBaTh cBOE MpPaBO
U IpaBO JpYrux JIOAEH Ha
OIINOKH,

- MP61 pa3BuBaTh CIoOCOOHOCTH
MOHUMATh MUP C MO3ULUH
JPYTOro 4ej0BeKa,;

HU3y4YECHUE €ero CBOJCTB,
Ka4eCTBCHHBIC peakuuu Ha
QIBJICTU/BI, KpaxMal, YKCYCHYIO
KUCJIOTY; JIeHaTypanusi OCJIKOB MPH
HArpeBaHWH, I[[BETHBIE PEAKIIUU
O€IKOB;,  TPOBOJAMTH  PEAKIMU
MOHHOTO  OOMEHa,  OIpEeneNiTh
cpeny BOJTHBIX pacTBOpOB,
Ka4eCTBCHHBIC peaxIuu Ha
cynbdar-, kapOOHAT- W XJIOPHUA-
AQHWOHBI, HAa KATHOH aMMOHHUS;
pemiatsb IKCIIEPUMEHTAIBHBIC
3aJaud 1o TeMaMm «MeTabl»y U
«Hemeraiibi») B COOTBETCTBUH C
NpaBUJIAMU TEXHUKH 0€3011aCHOCTH
npu oOpaleHuu ¢ BEIICCTBAMH U
1a00paTopHbIM  000pyAOBaHUEM;
IPE/ICTAaBISATh PE3YJIbTAThI
XMMHYECKOTO  DKCIIEPUMEHTa B
dopme 3aIuCH ypaBHCHUI
COOTBETCTBYIOIIMX  PEaKUUh U
dbopMyIHpoBaTh  BBIBOJBI  HA
OCHOBE 3THX Pe3yJIbTaTOB

OK 07. ConeiicTBOBaThH
COXPaHEHHUIO
OKpY>KaloIlIeu Cpeibl,
pecypcocOepexeHHIO,
MIPUMEHSATH 3HAHUS 00
HU3MCHCHHUHU KJIMMATa,

B 00J1acTH 2K0JI0THYE€CKOr0

BOCIIUTAHMSA:

- JIP31  cdopmupoBaHHOCTH
9KOJIOTUYECKOU KYJIbTYpBI,
IIOHVMAHHE BIIUSTHUS

COMAJIbHO-O9KOHOMHWYCCKUX

- [1PG1 chopMupoOBaThH
NIPEACTABICHUA: O XHMHYECKOU
COCTaBIIAIONIEH

€CTECTBEHHOHAY4YHOU KapTUHBI

MHpa, POJIM XHMUU B IIO3HAHWH
SIBJICHUI [IPUPOJBIL, B




MPUHLIUIIBI OEPEKITUBOTO
IIPOM3BOJICTBA,

3¢ peKTUBHO EHCTBOBATH
B YPE3BBIYANHBIX
CUTYalUAX

MIPOIIECCOB Ha COCTOSIHUE
MPUPOIAHOMN u COLIMAIbHOM
cpenpbl, OCO3HAHHE TI00aTbHOTO
XapakTepa DKOJIOTHYCCKHUX
po0Jem;

- JIP32 nnaHupoBaHuE U
OCYIIIECTBJICHUE JICUCTBUM B
OKpY’KaloIlle cpejie Ha OCHOBE
3HAHUSA  [eJed  yCTOWYHUBOTO
Pa3BUTHS YEIIOBEUECTBA;
AKTUBHOE HEMpPUATUE JNCHCTBUH,
MPUHOCSIIINX Bpea
OKpYXaloIllei cpeje;

- JIP34 ymeHue nporHo3upoBarb
HeOIaronpusTHhIC
SKOJIOTHYECKHUE ITOCJIEICTBHS
NPEANPUHUMACMBIX  JIEHCTBHH,
Mpea0TBpaiaTh ux;

- JIP35 pacmupenue omnbita
NEITEIbHOCTH  DKOJIOTHYECKOH
HaIpPaBJICHHOCTH;

- OBJIaJICHUE HaBbIKAMH Y4eOHO-
HCCIIEN0BATENBCKOM, IPOCKTHON
U COLIMAJIBHOM JeITEIbHOCTH;

(hopMHUPOBAaHWHM  MBINUICHUS U
KYJbTYpbI JINYHOCTH, ee
(OYHKIIMOHATBLHON  TPaMOTHOCTH,
HEOOXOAMMOW AN pelIeHHS
MPAKTUYECKHUX 3a1a4 H
9KOJIOTHYCCKHU 000CHOBAHHOT'O
OTHONIEHUS K CBOEMY 3JI0pPOBBIO U
MIPUPOIHOM CPEE;

- IIP610 ymerp coOmomaTh
npaBuiia SKOJIOTHYCCKU
11eJIeCO00pa3HOTO  TMOBEJCHUS B
OBITY W TPYIOBOU JEATEIHLHOCTU B
LeNIX COXpaHEHUs CBOETo
310POBbBS u OKpY’KaroIeu
OPUPOJHOM  Cpelpl;  YUUTHIBATh
OITaCHOCTh BO3JCHUCTBHS Ha JKUBBIC

OpraHU3MBbl ONpeEICHHBIX
BCIICCTB, IIOHHUMast CMBICJI
MOKa3aTes MpeAeIbHON

JOTYCTUMOMN KOHIICHTPAIIUU

IIK 2.7 IIpoBoauTh
MIOYBEHHYIO U
PacTUTEIBHYIO
JUArHOCTUKY NMUTaHUS
pacTeHun

[1K 2.8 ITpou3BoauTh
aHaJIN3 TOTOBHOCTH
CEIBbCKOXO0351MCTBEHHBIX
KYJIBTYp K YOOpKe U
ONPENENATh YPOKANHOCTh
CEJIbCKOX O35 CTBEHHBIX
KYJIBTYp IE€pe]l IOCEBOM

- JIP6 oco3Hanue cBOux
KOHCTUTYITMOHHBIX TIPaB U
00s13aHHOCTEH, yBaXKeHHE
3aKOHA M MPABOIIOPSIIKA;
MP43 camM0oCTOSTEIBHO
COCTABJISITh TUTAH PEIICHUS
POOJIEMBI C YUeTOM
UMEIOIINXCS PECYPCOB,
COOCTBEHHBIX BO3MOKHOCTEH U
IIPEATIOYTEHU;

MP49 naBath O11€eHKY HOBBIM
CUTYyaIUsIM, BHOCUTh
KOPPEKTHUBHI B JESATEIHHOCTD,
OLICHUBATh COOTBETCTBHEC
PE3YIBTATOB IIEIISIM;

MP50 BrameTs HaBBEIKAMHU
MO3HABATENIbHON pedIeKCuu Kak
OCO3HAHUS COBEPIIAEMBIX
JEUCTBUI U MBICIIUTEIILHEIX
MPOLIECCOB, UX PE3YJIbTATOB U
OCHOBaHMUI1

I1PG9 YMETh aHaJIM3UPOBATh
XAMHYECKYIO uHdopmaruto,
HOJIy4aeMYIo u3 pa3HbIX
HUCTOYHUKOB (CpEACTB MaccOBOM
uHpopmauuu, cetb HMHTepHeT u
ApyrHe);

- BJIAJIETh OCHOBHBIMH METOJaMHU
Hay4yHOrO0 [IO3HAHHUS BEILIECTB U
XUMHYECKHX ABJICHUN
(nabmronenue, U3MepeHue,
9KCIIEPUMEHT, MOJIETTMPOBAHUE)




2. CTPYKTYPA U COAEPKAHHUE YUEBHOM JUCHHUITINHBI
2.1. O0bem y4yeOHOM TMCHMILIMHBI M BHABI Y4e0HO padoThI

Bup yueOHOI padoThI O0bem B yacax
O06bem 00pa3oBaTeIbHON NPOrPaMMbl AMCHHUILIMHBI 144
B TOM YHCJIE:

OCHOBHOE COJIep:KaHHue 96
B TOM YHCJIC:

TEOPETHYECKOE 00yUEHUE 44
PAKTUYECKUE 3aHATHUS 34
8 MOoM yucjie: KOHmMpOoabHble pabombl 8
71ab0paTOpHBIC 3aHATUS 18
IIpodeccnoHaIbLHO-OPUEHTHPOBAHHOE COIEPKAHUE 42
(conep:kaHue MPUKJIATHOTO MOTYJIsI)

B TOM YHCJIC:

TEOPETUUCCKOE 00yUCHHE 12
MPAKTUYECKUE 3aHSATHUS 16
71abopaTOpHBIC 3aHATUS 14

IIpome:kyTouHas aTTecTanms - IK3aMeH 6




2.2. TemaTu4eckuii 1aH U coAepkanue Jucuuuinabl O1.12 Xumus

HaumeHoBaHue Conep:xaHue yued0HOro MaTepuasia (0CHOBHOE U MPO(ecCHOHAIBLHO OPUEHTHPOBAHHOE), O0bém | Dopmupyemble
pa3/ieJioB M TeM J1a0opaTopHble M NPAKTHYECKHE 3AaHATHS, IPUKJIATHON MOLYJIb YacoB | KOMIETEHIHH
1 2 3 4
Coaep:xkaHue y4eOHOro MaTepuaJa 96
Pasnen 1. Teopernueckue 0CHOBbI XUMHH 24
Tema 1.1. Coaeprxanue yueOHOIro MaTepuaJa 2 OK 01
OcHOBHbIC XUMUYCCKHE | XUMUYECKUI d71eMeHT. AToM. SIApo artoma, M30TOINbL DIEKTPOHHAs 000J0YKa. DHEPreTHYECKHE
IIOHATHA 1 3aKOHBI, YPOBHH, IOAYPOBHH. ATOMHBIE opOuTanu, s-, P-, d- smemeHThl. OCOOCHHOCTH pPaCHpeaCICHHS 1
CTPOCHHEC aTOMOB JJIEKTPOHOB 110 OpOMTaJIsIM B aTOMax »JJIEMEHTOB IEPBbIX YETBHIPEX MEPUOAOB. DJIEKTPOHHAs
XUMHYCCKUX KOH(bI/IpraI_II/IH aTtoMoB. OCHOBHEBIE XUMHUYECKHE 3aKOHBI
JJIEMCHTOB IpakTHYecKHe 3aHATHS
IpakTuyeckas padora Nel. «OCHOBHBIE KOJHUYECTBEHHBIC 3aKOHBI B XMMHH U PACUETHI IO
YPaBHEHMSIM XMMHUYECKHUX PeaKuil».
OtHocuTeNbHBIE aTOMHasi W MOJEKyJsipHas Macchl. MonsipHas macca. KonnuecTBo BelecTsa. 1
MaccoBast noss BemiecTBa. 3akoH ABorajapo. MossipHblii 00beM Tra3oB. OTHOCUTEIbHAS IJIOTHOCTh
ra3oB. PacdeTsl o ypaBHEHUSIM XUMHUYECKUX PEAKIUi C HCIIOIb30BAaHUEM MAcCOBOW IO BEIIECTBA,
o0beMa (HOpMallbHbIE YCJIOBHsI) Ta30B, KOJMUYECTBA BEIIECTBA
Tema 1.2. Coaepixanue yueOHOro MaTepuaJa 2 OK 01
ITeproanyeckuii 3akoH | [IpakTHYecKne 3aHATHS OK 02
u ITepuosmeckas IMpakTuueckasi padora Ne2. «/3yueHne nepruoAMYECKUX 3aKOHOMEPHOCTEH M MX B3aUMOCBSI3U CO MK 2.7, 1IK 2.8.
CHCTEMA XUMHUMCCKUX | crpoeHIeM aTOMOB.
onementos J1. U. Ileproauueckas cucreMa XuMudeckux 3nemenToB JI. M. MenaeneeBa. CBsA3b IEPUOIUYECKOTO 3aKOHA
Menpeneesa, UX CBA3b |y [eprnoaMyeckoil CHCTEMBI XMMHYECKHX DJIEMEHTOB C COBPEMEHHOH TeOpHell CTPOEHHsS aTOMOB.
C COBPEMEHHOM 3aKOHOMEPHOCTH H3MEHEHHs CBOWCTB XHMHYECKHX OJIEMEHTOB, OOpa3yeMbIX HMH IIPOCTBIX H
TEOPHEN CTPOECHUS CJIOKHBIX BEILECTB IO rpymnmnaM u nepuojam Ilepuoandeckoit cucrtemsl. 3HaueHHE MEPUOANIECKOTO )

aTOMOB

3aKOHA M CUCTEMbI XUMHUYECKUX AieMeHToB [[.V. MenzeneeBa B pa3BUTHUN HAYKH.

YcraHOBIEHHE CBSI3U MEXIAY CTPOCHHEM aTOMOB XUMHUYECKHUX DJIEMEHTOB W IEPUOAUYECKUM
W3MEHEHUEM CBOMCTB XUMHUYECKUX 3JIEMEHTOB U MX COCAMHEHU B COOTBETCTBHM C TMOJIOKEHUEM
[lepuonnueckoid cucremsl. PellieHne NPaKTUKO-OPUEHTUPOBAHHBIX TEOPETHUUECKUX 3aJaHUM Ha
XapakTepU3alMI0 XUMHUYECKHX JJIEMEHTOB «MeTtayumnueckue / HEMETAUTHYECKUE CBONCTBA
XUMUYECKUX DJIEMEHTOB B COOTBETCTBUU C HUX DJJIEKTPOHHBIM CTPOEHHUEM M TOJIOKEHUEM B
MePUOINYECKON cucTeMe XxumMuieckux 3neMmeHToB .M. MenaeneeBay




Tema 1.3.

CrpoeHue BemecTsa u
IIPUPOJIa XUMUYECKON
cBsi3u. MHOroo6pasue
BEILIECTB

Conep:xanue yueOHOro MaTepuaJia

Crpoenue BemecTBa. XUMHUYECKast CBA3b. BUIbl XMMHYECKON CBSI3U (KOBaJIGHTHAs HEMOJSpHAs U
MOJIIpHAs, MOHHAs, MeTa/uindeckas). MexaHu3Mbl 00pa30BaHUS KOBAICHTHOW XUMHUYECKOW CBS3H
(oOMeHHBIHT u JIOHOPHO-aKIIETITOPHBIN). Bonoponnas CBSI3b. BasneHTHOCTSB.
DneKTpooTpulaTeabHOCTh. CTeneHb okucieHus. MoHbl: KaTHOHBI U AaHUOHBI

IIpakTnyeckue 3aHsATHS

IIpakTnueckas padora Ne3. «CtpoeHue BellecTBa U IPUPOAA XUMUUECKOH CBSI3N».

JleMoHcTpanus Mojeneil KpUCTaJUIMYECKUX PEeIIeTOK: HOHHOM (XJIOpH HATpHs), aTOMHOM (rpadur
U anMa3), MOJIEKYJSIpHOHN (YIVIEKMCIBIM Ta3, MOJ), METAJUIMYECKON (HaTpui, MarHuii, Menp).
Pemienue npakTuueckux 3ajaHUi Ha COCTaBJIEHUE JIEKTPOHHO-TpapuuecKux GOpMyIl 2JIeMEeHTOB 1—
4 mepuo0B

OK 01

Tema 1.4.
Knaccudukanus, u
HOMEHKJIaTypa
HCOpI‘aHI/I‘ICCKI/IX
BEIIECTB

Coaep:xanue y4eOHOIro MaTepHuaJia

Knaccudukanuss Heopranndeckux BemiecTB. HoMeHKIaTypa HEOPraHMYECKHUX BEUIeCTB (OKCHJIBI,
TMJIPOKCUBI, KHUCIOTHI, COJM). BemecrBa MOJEKYISIPHOTO M HEMOJEKYISIPHOI'O CTPOEHHS.
ArperaTHble cOCTOSTHUS BemlecTBa. Kpucrammmueckue U aMopgHbIE BEeIeCTBa. 3aKOH IMOCTOSHCTBA
cocTaBa BelecTBAa. THNBI KPUCTALIMYECKHX PELIETOK (aTOMHas, MOJIEKYJspHas, HWOHHas,
MeTaJlJIn4ecKasi). 3aBUCUMOCTh CBOMCTBA BEHIECTB OT THIIA KPUCTAIIIMYECKON PEIIETKU

IlpakTH4yecKkue 3aHATHSA

IIpakTnueckas padora Ned. «HomeHknaTypa HEOPraHMUECKUX BEIIECTBY.

Pemienue mpakTHuecKux 3aJaHMi MO KiaccH(UKalMU, HOMEHKJIAType U XMMHUYECKMM (hopMyiam
HEOpPraHMYECKHUX BELIECTB PA3JIMYHBIX KJIACCOB (YrapHbIMA ras, YriIeKUCIbIA ras, aMMHUak, ramieHas
U3BECTh, HETAILEHasl U3BECTh, IUTHEBAS COJA M APYTUX): Ha3BaHMs BELIECTB 10 MEKIYHApPOJHOU
(MIOITAK) wnm TpuBHAIbHOM HOMEHKJIAType M cOCTaBieHUE (OPMYNbl XMMHUYECKHUX BEIIECTB,
oIpeJiesIeHue MPUHAIIeKHOCTH K Kiaccy. Ilonck uHpopmanuu no Ha3BaHUAM, HIEHTU(DUKATOPAM,
CTPYKTYpPHBIM (popMyJsiaM. AHaIU3 XUMHUYECKON MH(OPMAIINH, [T0JIy4aeMOil U3 pa3HbIX UCTOYHHUKOB
(cpencTB MaccoBoi MH(opMaIuu, cetb IHTepHET u ipyrue)

OK 01
OK 02
JIP 4,7.8

Tema 1.5.
Tunel XUMHUECKUX
peakuuii

Coaep:xxanue yueOHOro MaTepuaJia

Xumunyeckass peakuus. Kiaccupukanus u THUOB XMMHYECKHUX pEaKUUW B HEOPraHMYECKOH H
OpPraHMYECKON XMMUH. 3aKOHBI COXPAHEHHS MAcChl BELIECTBA, COXPAHEHUS U NPEBPAILEHUS SHEPTUN
IpU XUMHUYECKUX peakiusax. OKUCIUTEeNbHO-BOCCTAHOBUTENbHBIE PEAKINK (YpaBHEHUS! OKHUCIICHUS-
BOCCTAaHOBJICHUS, CTEIICHb OKHUCIICHMS, OKHMCIHUTEIb U BOCCTAHOBUTEIb, IIPOLIECCHI OKUCICHUS U
BOCCTAaHOBJICHHS, Ba)KHEHIINE OKUCIUTEIM M BOCCTAHOBUTENIM, METOJ 3JIEKTPOHHOro OanaHca,
JJIEKTPOJIU3 PAaCTBOPOB U PACIUIABOB BEIIECTB, OKHUCIUTEIbHO-BOCCTAHOBUTEIIBHBIE pEaKLUU B
pHUPOJIe, IPON3BOJCTBEHHBIX MPOLIECCaX U KUIHEAESITEIbHOCTH OPraHU3MOB)

JlaGopaTopHble 3aHATHSA

OK 01
OK 02
JIP 4,7,8




JlabopaTopnasi paGora Nel «TuIbl XUMUYECKUX PEAKLIUI.

HccnenoBanue TUIOB (110 COCTaBY U KOJMYECTBY UCXOIHBIX U 00pa3yIOIMUXCs BEIIECTB) U MMPU3HAKOB
XUMUYeCKUX peakiuil. CocTaBieHUE YpaBHEHUN pPEaKIUN COCTUHEHUS, PA3JIOKEHUS, 3aMEICHUs,
oOMeHa, B T.4. peaKIuil TOpPEHHUs, OKHUCJICHUs-BOCcCTaHOBJIeHUs. (CocTaBlieHHEe W ypaBHHBaHUE
OKHUCJIUTEITLHO-BOCCTAHOBUTENBHBIX PEaKIUii METOJIOM 3JIEKTPOHHOro Oananca. PacderHepie 3amaun
Ha HaXO0XXJICHUE OTHOCUTEJIbHON MOJIEKYJSAPHOW MaCChl, ONPEICICHUE MACCOBOM JOJIM XUMHYECKUX
3JIEMEHTOB B CJII0KHOM BEIIIECTBE

Tema 1.6.

CKOpOCTh XMMHYECKUX
peakuuii. XuMHu4ecKkoe
paBHOBecHE

Conep:kanue y4e0OHOIro MaTepuaa

CKOpOCTh peakIfy, €€ 3aBUCUMOCTh OT Pa3JIMUHBbIX (PaKTOPOB: MPHUPOJIBI PEArHPYIOIINX BEIIECTB,
KOHLIGHTpaI_[I/II/I peampyloumx BCIICCTB, TeMnepaTprI " 1UIomaagn peaKHHOHHOﬁ HOBerHOCTI/I.
TennoBble A(hPEKTHI XUMHUYECKUX PEAKIUN: 3K30- W DHAOTEpMUYECKHE peakiuu. OOpaTtumple
peaKLII/II/I. XI/IMI/I‘ICCKOG paBHOBeCI/Ie. CDaKTOpI)I, BIIUSAOIINEC HA COCTOAHNEC XUMHNYCCKOI'O paBHOBeCI/Iﬂ
(KOHIIEHTpalMsl PeareHTOB WM MPOAYKTOB peaklMH, JaBieHue, temieparypa). [lpunmun Jle
IIaTense

IlpakTH4yeckue 3aHATUSA

IIpakTuyeckas padora NeS. «BnusiHue pa3nuyabix (PakTOpoB Ha CKOPOCTh XUMUYECKOU PEAKIIUI.
Pemenne mpakTHKO-OPHEHTUPOBAHHBIX 33JaHU Ha aHanu3 (PaKTOPOB, BIMSIOMIMX Ha W3MEHEHHE
CKOPOCTH XMMHMYECKOM peakuuu. 3aBUCHUMOCTb CKOPOCTHM XMMHUYECKOW pPEaKIUU OT IMPHUCYTCTBHS
KaTajau3aTopa Ha MpUMEpe Pas3JIoKEHUs NEepOoKCHIa BOAOPOJAa € MOMOILBIO JUOKCHJA MAapraHia u
Karasa3sbl. PellieHne npakTUKO-OpUEHTUPOBAHHBIX 33alaHuil Ha npuMeHeHue npunnuna Jle-Illarense
JUIs. HAXOJKJICHUsl HAIpaBJIEHUS! CMEIICHUs PAaBHOBECHS XMMMYECKON peakluu M aHalInu3 (hakTopos,
BIIUSIIOIUX HA CMEIIEHNE XUMUYECKOT0 paBHOBECHS

JlabopaTopHble 3aHATHSA

JlabopaTopnasi pabGora Ne2 «lI3ydyeHne 3aBUCMMOCTH CKOPOCTHM XHMMMUYECKOM pEakUuu OT
KOHIEHTPALUU PearupyroniX BEIIECTB U TEMIIEPATypPhI».

1. JJaboparopHas pabota Ne2.1 «OmnpeneneHue 3aBUCUMOCTH CKOPOCTH PEAKIIMU OT KOHLEHTpaluu
pearupymoomux BelecTB». lccnenoBaHue 3aBUCUMOCTH CKOPOCTH PEAKLUM OT KOHLEHTPAlLMU.
OmnpeneneHre KOHCTAaHThl CKOPOCTH PEAKIIMU TpapUUECKUM METOIOM.

OK 01
OK 02
IIK 2.7, IIK 2.8.

Tema 1.7.

PacTtBopsl, Teopus
AJIEKTPOIUTAYECKOM
JUCCOUMAMU U HOHHBIN
oOMeH

Conep:kanue y4eOHOIro MaTepuaa

PactBops1. Buasr pacTBOpOB M0 COoepKaHUIO PACTBOPEHHOTO BemiecTBa. PactBopumocTs. [lonsiTHE 0
JUCIIEPCHBIX cUcTemMax. VICTUHHBIE U KOJUTOMAHBIE pacTBOPBL. MaccoBasi 10711 BelllecTBa B pacTBOPE.
[Tonsitue o BogopoanoM mnokasaresne (pH) pactBopa. DnekTpoautudeckas aucconuanus. CHIbHbIC U
c1a0bIe AMEKTPOIUTHI, HEANEKTPOIUTHI. Peakinu noHHOrOo 0OMeHa

JlabopaTopHble 3aHATHS

OK 01
OK 02
OK 04
OK 07
[IK 2.7, IIK 2.8.




JlabopaTopnasi paGora Ne3 «IIpuroroBieHne pacTBOPOBY.

[TpuroroBieHre pacTBOPOB 3aJaHHOM MaccOBOH Josiell PAacTBOPEHHOI'O BEIECTBA, IMPOBEICHUE
peaKkuuii MOHHOrO OOMEHa, OIpPEJEIIEHUE CPEIbl PACTBOPOB BELIECTB C MOMOILBIO YHHUBEPCAIBHOIO
UHAUMKaTopa (KMcias, HeWTpaibpHas, LIeJo4yHas). 3aJaHusi Ha COCTABJICHUE HMOHHBIX PEAKIMH.
Penienne npakTHKO-OpUEHTHPOBAHHBIX PACUETHBIX 3aJJaHHI HA PACTBOPHI, HCIIOJIB3YEMBIE B OBITOBOM
U NIPOU3BOJICTBEHHOMN JEATEIbHOCTH Y€JI0BEKA

JlabopaTopnasi paGora Ne4 «Peaxkuuu rugponnsay.
HccnenoBanue cpefpl pacTBOPOB coJiell, 00pa30BAHHBIX CUJIBHBIMU U CIa0BIMU MPOTOJIUTAMM, U UX
peakiuii ¢ pacTBOpaMu 11esIoun U KapOoHarta HaTpusi. CocTaBlieHHE peakIMi THAPOIN3a colleit

JlabopaTopnasi paGora NeS «/ccnenoBanue IUCIIEPCHBIX CUCTEM.

Crpoenue u (pakTopbl yCTOWYMBOCTH AHCIepcHBIX cucteM. CTpoeHne mMuuenisl. PaccenBanue cera
IIPH TIPOXOXKJICHUN CBETOBOTO ITydKa Yepe3 ONTHYCCKH HEOMHOpOAHYI0 cpeny (dddekra Turmans).
[TpuroroBneHne U U3y4EHHE CBOMCTB AMCIIEPCHBIX CUCTEM Pa3HbIX BHUJOB: CYCIEH3UH, IMYJIbCHH,
KOJUIOUJIHOTO pacTBopa. CpaBHEHHE CBOICTB HCTUHHBIX U KOJIJIOWJHBIX PAacTBOPOB, BBISIBICHUE
OCHOBHBIX Pa3JIMuuil MEKIY HUMU

KonTposbnas padora 1 CtpoeHue BenecTBa 1 XMMUUYECKUE peakiu (1o paszaeiny 1)

Pasnen 2. Heoprannueckasi xumusi
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Tema 2.1.
DOU3NKO-XUMHYECKUE
CBOICTBa
HEOPraHUYEeCKUX
BEIIECTB

Coaep:xaHue yueOHOro MaTepuaJia

10

Mertamibl. [Tonoxenue MmeramioB B [lepuoanueckoil cHCTEME XMMHUYECKUX 3JIeMEHTOB. OCOOEHHOCTH
CTPOEHHS 3JEKTPOHHBIX 000JI0YeK aToMOB MeTayioB. OOmue ¢Qusnueckue CBOMCTBA METAIOB.
CmaBpl METAJIOB. JJNEKTPOXUMHMUYECKUH Psii HANpsHDKEHWM METalsloB. XHMMHUYECKHE CBOICTBA
BOKHEUIIINX METAJUIOB (HATPUM, KA, KalblIUl, MATHUN, ATFOMUHUHN, IIMHK, XPOM, KEJI€30, Me/b) U
ux coeauHeHuit. O0mme crnocoOsl moydeHus MetaysoB. [IpaMeHeHre MeTanoB B ObITY 1 TEXHUKE

Hemeramnsl. [lonoxxkenne HemetrauioB B Ilepmoandeckoil cucremMe XMMHYECKUX 3jieMeHTOB J[.M.
MenneneeBa 1 0COOEHHOCTH CTpOeHHs aTOMOB. Du3nyeckre CBOWCTBA HEMETAIIOB. AJUIOTPOMUS
HEMEeTaJUIOB (Ha TpUMEpe KHuciaopoaa, cepwl, (ochopa u yriepoma). XMMHUUECKHE CBOMCTBA M
MPUMEHEHHE BOKHEHIINX HEMETAIJIOB (TaJIOT€HOB, CEphl, a30Ta, (ocdopa, yraepoaa u KpeMHHUS) U
WX COCTUHEHUN (OKCHIOB, KUCIOPOCOAEPKAIIUX KUCIIOT, BOAOPOJAHBIX coenuHeHuit). [Ipumenenue
BAKHEUIIINX HEMETAIJIOB U UX COCUHEHUN

XUMHYECKHE CBOWCTBA OCHOBHBIX KJIACCOB HEOPraHMYECKHX BEUIECTB (OKCHUJIOB, THUIPOKCHUIOB,
KHCIIOT, cojied W fp.). ['eHeTnueckass CBs3b HEOPTaHWYECKUX BEIIECTB, MPUHAICKANUX K
pa3IMYHBIM KjaccaMm. 3aKOHOMEPHOCTH B M3MEHEHHUH CBOMCTB IPOCTBIX BEIIECTB, BOJOPOIHBIX
COCTMHEHUH, BBICIIIUX OKCUOB M THIPOKCHIOB

IIpakTHYecKHe 3aHATHA

OK 01
OK 02
OK 04
K 2.7, IIK 2.8.




IIpakTyeckas padora Ne6. «PU3NKO-XUMHUUYECKUE CBOMCTBA HEOPIraHUUECKUX BEILIECTBY.
CocraBieHHE ypaBHEHHH XMMHUYECKMX PEaKLUUN C y4aCTHEM MPOCTBIX M CIOKHBIX HEOPraHUYECKHX
BEIIIECTB: METAJUIOB M HEMETANIOB, OKCHJIOB METAJUIOB, HEMETAUIOB U aM(OTEPHBIX AIIEMEHTOB;
HEOPraHMYECKUX KHCIOT, OCHOBAaHMH M aM(OTEPHBIX TUAPOKCHIOB; HEOPraHUYECKUX COJIEH,
XapaKTEepPU3YIOLUX UX CBOKCTBA.

Pacuétbl Macchl BemiecTBa WM 00bEMa ra3oB IO M3BECTHOMY KOJMYECTBY BEILECTBA, Macce WIIU
00BEMY OJIHOTO W3 YYACTBYIOIIUX B PEAKIMH BEIIECTB, pacdyérbl Macchl (00BEMa, KOJIMYECTBA
BEIIIECTBA) MPOJIYKTOB pEaKLHUH, €CIM OJHO M3 BEIIECTB HMMEET NpUMecH. PelieHue NpakTHUKO-
OPUECHTHPOBAHHBIX 3a/laHMl Ha CBOWCTBA, COCTaB, IOJIyueHHE M OE30MaCHOE HCIOJIb30BAHUE
BO)XKHEHIINX HEOPIaHWYECKHUX BELIECTB B OBITY M NPO(hEeCCHOHAIBHON JEsITeIbHOCTH YEJI0BEKa

JlaboparopHble 3aHATHUS

Jladoparopnasi padora Ne6 «CBoiicTBa METAIJIOB U HEMETAJIIOBY.

HccnenoBanne (U3MYECKUX W XUMHYSCKHMX CBOHCTB METAUIOB M HEMETAJUIOB. PerieHue
SKCIICPUMCHTAJIBHBIX 3aaad I10 CBOIICTBAM XHMHYECKUM CBOMCTBAM METALJIOB U HEMCTAIJIOB, IIO
pacIio3HABAHMIO U TIOJYYCHUIO COSJIMHEHHUI METAJUIOB M HEMETAJJIOB

Tema 2.2.
Nnentudukanus
HEOPTaHHYECKUX
BEIIIECTB

Coaep:xaHue yueOHOro MaTepuaJia

IIpakTH4yeckue 3aHATUSA

IIpakTruyeckas padora Ne7. «KauecTBeHHbIE XMMUYECKHE PEAKIIMU, XapaKTEpHbIE AJIs1 OOHAPYKEHUS
HEOPraHUYECKHUX BEIIEeCTB (KATHOHOB U AaHUOHOB)».

CocraBieHue ypaBHEHHH peakuuii oOHapykeHUs KaTuoHOB [-VI rpynm M aHMOHOB, B T.4. B
MOJIEKYJISIPHON M MOHHOM Qopmax. Peakunnu oOHapyeHUS HEOPraHMYECKUX BEIIECTB B PEAJIbHBIX
00BEKTAX OKPYKAIOLIEH cpe/ibl

JlaGopaTopHble 3aHATHUS

Jladoparopnas padora Ne7 «nentudukanys HEOPraHMUECKUX BEIIECTBY.

Pemienne sKCIEpHMEHTAIBHBIX 3a7ad 10 XUMHUYECKMM CBOMCTBAM METAUIOB M HEMETAIUIOB, IO
pacro3HaBaHUIO U MOJIYYEHHUIO COEAMHEHUN METAJIJIOB U HEMETAJJIOB (B3aUMOJEICTBUE THAPOKCUAA
QIIOMUHUS C pacTBOpaMu KHCIOT M Iuenodeld,). MneHTudukanus HEOPraHWYECKHX BEILIECTB
(xkatnoHoB [-VI rpynm wiM aHHOHOB) C HCIOJIb30BAHMEM UX (U3UKO-XMMHYECKUX CBOMCTB,
XapaKTEePHBIX KAU€CTBEHHBIX PEAKIIUH.

Jladoparopnasi padora Ne 7.1 «AHaIUTUYECKHE pPEAKIIMU aHUOHOBY». IIpoBeneHne KadueCTBEHHBIX
peaKIMid, UCIIONBb3YeMbIX Ui OOHapyXeHHs aHHOHOB: KapOoHarta, Qocdarta, cynbdara, cynbpuma,
HUTpaTa, xjopuaa u ap. Onucanue HaOJIIOAACMBIX SBICHUN U COCTABJICHHE XUMHUUECKUX PEaKIIHMA

OK 01
OK 02
OK 04

Tema 2.3.
IIpousBoacTeo
HCOPTaHNYCCKUX

Coaep:xanue yueOHOro MaTepuaJia

OO11me npeacTaBIeHUs O MPOMBIIUIEHHBIX CIOCO0aX MOMyYeHUs XUMHUECKUX BELIeCTB (Ha MpuMmepe
IPOM3BOJICTBA aMMHaKa, CepHOil kuciorhl). YepHas u 1BeTHas Metauryprus. IlpakTudeckoe

OK 01
OK 07




BEIIECTB. 3HAYCHUE
Y TIPUMEHEHHUE B OBITY
Y Ha IIPOU3BOJICTBE

MPUMCHCHHUC DJICKTPOJIM3a JJIA MOJYUYCHUA HICIIOYHBIX, HICJIOYHO3CMCIIbHBIX MCTAJIJIOB U AJIFOMUHMUSL.
CTexJIO ¥ cHIMKaTHas IIPOMBINIJICHHOCTD. Hpo6neMa OTXOA0B U MOOOYHBIX IIPOAYKTOB

HpaKaneCRne 3aHATHSA

IIpakTyeckas padora Ne8. «Heopranuueckas XumMusi B COBpEMEHHOM MUPE».
Penienne mNpakTUKO-OPMEHTHPOBAHHBIX 3aJaHUN O POJIM HEOPraHWYECKOM XUMUU B Pa3BUTHH

MEJUIIMHBI, CO3/JaHUM HOBBIX MAaTE€pUAIOB (B CTPOUTEILCTBE M JpP. OTPACISIX MPOMBIIUIEHHOCTH), 2
HOBBIX HMCTOYHHUKOB OJHEPruHM (QIbTCPHATUBHBIC HMCTOYHHUKH DHEPIHHM) B PEIICHUU TPOoOsIeM
HKOJIOTMUYECKOH, SHEPreTUIEeCKON U MUIIEBOI 0€30MacHOCTH
Kountpoabsnas padora 2 CBoiicTBa HEOpraHUYECKHUX BEIIECTB (10 pasjaeny 2) 2
Paznen 3. Teoperuueckue 0CHOBbI OPraHUYECKOM XUMUM 4
Tema 3.1. Coaep:xanue y4eOHOIro MaTepHuaJia 4 OK 01
Knaccudukanus, [Ipeamer opraHuueckoil XuUMHUU: €€ BO3HMKHOBEHHUE, Pa3BUTHUE M 3HAYCHUE B IOJIYYEHHH HOBBIX
CTpPOCHUE U BEIIECTB M MaTepuasioB. Teopusi CTpOEHUS OpraHudeckux coenuHeHuit A.M. Byrtnepoma, eé
HOMEHKJIaTypa OCHOBHBIe monoxeHus. CTpykTypHble (OpMYIbI OpraHudeckux BemiecTB. ['oMonorus, u3oMepus.
OpPraHUYECKUX BEUIECTB | XUMHUYECKas CBSI3b B OPrAaHMYECKUX COCIMHEHUSX: KPATHBIE CBS3H, G- U T-CBS3H. 2
[IpencraBinenue o KiIacCH(PUKAMKM OpPraHMYECKUX BemiecTB. HoMeHKIaTypa OpraHH4ecKux
COCIMHEHUH (CHCTEMaTUYyecKasl) U TPUBHAIbHBIC HA3BAHMS BAXKHEWMINIUX IMPEICTABUTENICH KJIaccoOB
OPraHMYeCKUX BEIIECTB
IIpakTHYecKkne 3aHATHS
IIpakTuyeckas padora Ne9. «HomeHknaTypa opraHM4eCKUX BELIECTBY.
O3HakoMiIeHHE ¢ 00pa3aMu OpPraHUYeCKHUX BEIIECTB U MaTepUaiaMHi Ha UX OCHOBE, MOJICTTUPOBAHUE
MOJIEKYJI OPTraHWYEeCKUX BEIIECTB, HAOJIOJCHHE M OMUCAaHHE JIEMOHCTPAIIMOHHBIX OIBITOB IO
MPEBPAIICHUIO OPTaHMYECKUX BEIIECTB IMPU HArpeBaHuM (TUIaBJIEHHE, OOYIIMBaHUE M TOpPEHHUE). 2
CocraBieHre MOJTHBIX U COKPAIICHHBIX CTPYKTYPHBIX (DOpPMYNl OPraHMYECKHUX BEIIECTB OTAEIbHBIX
KJIACCOB, HMCIOJIb3ys MX Ha3BaHUS MO CHCTEMATHYECKOM W TPUBUAIBLHOM HOMEHKJIATYpe (ITHIICH,
aleTUIIeH, TIUIepuH, (GeHon, Gopmanbaerus, yKCycHas KHUCIOTa, MIHIMH). PacdeTsl mpocteiimeit
(dbopMyJIbl OpraHu4YeCKO MOJIEKYJIbI, HCXO0/ U3 AJIEMEHTHOT0 cocTana (B %)
Pasnen 4. Yraesonopoast 14
Tema 4.1. Conep:xanue y4ye0OHOro marepuasa 10 OK 01
YTri1eBonopoasl U ux [IpenensHbIE YrIEBOAOPOABI (alKaHbI): COCTAB U CTPOEHHME, TOMOJOTMYECKHI psax. MeTaH W dTaH: OK 02
PUPOJHBIC HCTOYHUKHN |cOocTaB, CTPOCHHUE, (bnsﬂqecm/le U XHUMHYECKHE CBOMCTBA (peakIuu 3aMelieHus U FOpeHI/ISI), 2 OK 04
HaXOJICHUE B IPUPOJIE, TIOJYUYCHUE M IPHMEHEHUE MK 2.7, IIK 2.8.
HenpenenbHble yriieBoAOpOIbl (AIKEHBI, aJIKaIUEHbI, aJIKUHBI). 4

ANKeHbI: cocTaB U CTPOCHUC, TOMOJIOTHYECKHUI pPAn. OTUlIeH Hu IPOMNUJICH: COCTAaB, CTPOCHHUC,




duznyecKkue M XMMHUYECKHME CBOWCTBA (PEaKkIUU THAPUPOBAHUS, TAIOTCHUPOBAHWS, THIPATAIUH,
OKHCJICHUS U TTOJIMMEPU3AIUH ) TIOJydeHHE U PUMEHEHHE.

Ankanuensl: OyraameH-1,3 u wmetwiOyraauwen-1,3, XUMHUYECKOE CTPOCHHE, CBOWCTBA (peakius
MOJIMMEPU3AITUH ), IPUMEHEHHE (11 CHHTE3a MMPUPOTHOTO U CHHTETHYCCKOTO KaydyKa M PEe3UHBI).
AJIKMHBI: COCTaB U OCOOCHHOCTH CTPOEHUS, TOMOJIOTUUECKHUH psifl. ALETUIICH: COCTaB, XUMHUYECKOE
CTpoeHHe, (PU3MYECKHE W XHWMHUYECKHE CBONCTBAa (peakiuu THAPUPOBAHUS, TaJOTSHUPOBAHUS,
TUpaTaIli TOPEHUS ), TIOyUYeHUE W MPUMEHEHHE (MCTOYHUK BBICOKOTEMIIEPATYPHOTO TUIAMEHU IS
CBapKH M PE3KH METaJIOB)

ApoMarndeckue YriieBOAOpObl (apeHbl). BeH301 W TOMyol: cocTaB, CTpOeHHUE, (PU3NYECKHE H
XMMHUYECKHE CBOMCTBA (peaklUM TaJOreHUPOBAaHUS U HUTPOBAHHUA), INOIY4YEHHUE U IPUMEHEHHE.
TokcuuHOCTh apeHOB (BiMsIHME O€H30J1a Ha OpraHu3M 4esoBeka). ['eHeTnueckas CBsA3b MEXKIY
YII€BOJOPOAAMH, IPUHAICIKAIMMHY K Pa3JIU4YHbIM KJIACCaM.

[TpupoaHble HCTOYHUKH YTIIeBO10po1oB. [Ipupoanslil ra3 u monyrHsle HedTsHBIC Ta3bl. Hed1h U €€
npoucxoxzaenue. CrnocoObl  nepepaOOTKM  HeQTH: MNEPeroHka, KpPeKUHI  (TepMUUYECKHI,
KaTaJIMTHIeCKui ), muponus. [IpoaykTel mepepadboTku HeTH, MX MPUMEHEHHE B IPOMBIIIJICHHOCTH U
B ObITY. KaMeHHBIN yrosib ¥ IPOAYKTHI €ro nepepaboTKu

Tema 4.2.
DOU3NKO-XUMHYECKIE
CBOICTBa
yIJ€BOJOPOIOB

Coaep:xanue yue0HOro MaTepHaJia

JlaboparopHble 3aHATHUS

JlaboparopHasi padora Ne8 «CBoiicTBa yrieBoaopo10B».

TpuBuanpHass M MEXIyHapoJHAs HOMEHKJATypa, XUMHYECKHE CBOMCTBa, CIOCOOBI MOJy4YeHUs
yIIeBOAOPOAOB. MojenupoBaHue MOJEKYI M XUMHUYECKHX TMPEBpallleHUu YriieBoJopoIoB (Ha
npuMepe dTaHa, dTHWJICHA, aleTHIeHAa W JIp.) W TaJOreHONPOM3BOJMHBIX. KadecTBEHHBIC pEaKIuH
YIIEBOJOPOAOB PA3MUYHBIX KiIaccoB (oOeciBeyrBaHHe OpPOMHON WM HMOJHOW BOJBI, pacTBOpa
nepMaHTaHaTa Kalids, B3aUMOJICMCTBUE alleTUJIeHa ¢ aMMHUAYHBIM PacTBOpPOM okcuaa cepebpa (1)),
KaueCTBEHHOE OOHApYKeHHEe YTIepoaa U BOJAOPOJa B OPraHUYECKUX BEIIECTBAX.

[ToryueHue STHJICHA W3 3TAHOJNA B JIA0OPATOPHH W HM3YYCHHE €ro (PU3NYCCKUX U XUMHUYCCKHX
cBoiictB. CocTaBlieHHE peakUuid NPUCOCTUHEHUS W OKHUCIEHHUS Ha TMpuMepe dTujieHa. PemieHue
pacueTHBIX 3aJ1a4 C UCIOJIb30BAHUEM TNIOTHOCTH Ta30B 110 BOJOPOIY M BO3IYXY

Kontposbnass padora 3 Teopus CTpoeHHs OpPraHWYECKUX COEAMHEHUU. YTIeBOAOpOAbl (1O
pasnenam 3 u 4)

OK 02
OK 04

Pasnea 5. Kuciopoaocoaep:kanme oprannyeckue coeinHeHust

18

Tema 5.1.
Cnuprel. ®enon

Conep:kaHue y4eGHOr0 MaTepuaJjia

[IpenenpHbIe OJHOATOMHBIE CHUPTHI (METAHOJ M 3TAHOMN): CTPOEHHUE, (PU3NYECKHE U XUMHUYECKUE
CBOMCTBa (peakuuu C AaKTUBHBIMM MeETalllaMH, TaJOre€HOBOJOPOJIaMHU, TOpPEHHE), NpPUMEHEHUE.
BoopoaHbie CBA3M MEXKYy MOJIEKYJIAMU CIUPTOB. PU3HOTIOTNYECKOE JEHCTBUE METAHOJIA U YTAHOJIA

OK 01
OK 07




Ha OpPraHu3M YEJIOBEKa.

MHoroaromMHbie CHOUPTHI (STUJICHIVIMKOIb W TJIHUIEPUH): CTpOeHHE, (U3HUECKHEe W XHUMHUYECKHE
CBOICTBa (B3aUMOJICHCTBUE CO IIEIOYHBIMU METaJUIaMHU, KaUECTBEHHAs! PEaKIMsl HA MHOTOATOMHbBIE
cnupthl). Dusnosnoruueckoe JeiicTBME Ha OpraHu3M 4yeioBeka. [IpumeHeHHe ThuUIEpUHA U
STUJICHTJIUKOJISL.

®enon. CTpoeHre MOJIEKYIbI, (U3NYECKUE U XUMHYECKHE CBOMCTBA QeHosa. TOKCHYHOCTh (peHoza,
ero gu3nonoruyeckoe IeHCTBIE HAa Opranu3M yenoBeka. [Ipumenenne ¢penomna

Tema 5.2.
AJnbIeruasl.
KapOoHOBBIE KHCIIOTHI.
Crnoxuble 3¢upbl

Conep:kanue y4eOHOT0 MaTepuaJia

Anpaeruzibl M KeTOHBI (dopManbleruj, areTraabAerui, aleToH): CTpoeHHue, (GU3NYECKUuEe U
XMMHUYECKHE CBOMCTBA (PEaKIK OKUCIICHUS U BOCCTAHOBJICHUS, KAUECTBECHHBIC PEAKIINH), IIOJIyYCHHE
U TIpUMEHEHHUE.

OnHOOCHOBHBIE IIpEJIEbHbIE KAPOOHOBBIE KUCIOTHI (MypaBbUHAs U YKCYCHasi KMCJIOTBI): CTPOEHHE,
bu3MYecKue M XMMHUYECKHE CBOWMCTBa (0OIIME CBOMCTBA KHCJIOT, peakius >3TepuduKaun),
nojgy4yeHue u mnpuMeHeHue. CTeapuHOBas W OJIEMHOBAas KHCJIOTHI KaK MPEJICTABUTENN BBICIIMX
KapOOHOBBIX KUCJIOT. MblIa KaK COJIM BBICIIUX KapOOHOBBIX KHCIIOT, UX MOIOILIEe IEHCTBUE.
Crnoxnble 3(QUpbl Kak MPOM3BOIHBIE KapOOHOBBIX KHCIOT. ['maponu3 cinoxHbIX 3¢upos. JKupsl.
['unponus xupos. [Ipumenenue xxupoB. buonoruueckas poib KUPOB

OK 01
OK 02
OK 04

Tema 5.3.
VYrieBoabl

Coaep:xanue yueOHOTro MaTepHaJia

VYrneBoabl: cocTtaB, KkiaccupuKalnus yrieBogoB (MOHO-, IOU- W Monucaxapuniel). [mokoza —
MPOCTEUIINNA MOHOCAXapuJ: OCOOCHHOCTH CTPOCHHUS MOJICKYJbI, (U3HMYECKHE W XHUMHUUYECKHE
CBOICTBa TIIOKO3BI (B3auMojieiicTBrE ¢ Tuapokcuaom meau (1), okucieHne aMMHavyHBIM PacTBOPOM
okcuna cepebpa (I), BocctanoBiIeHHE, OpOKEHUE TIIIOKO3bI), HAXOXKJICHUE B MPHUPOJE, TPUMEHEHNE
TIFOKO3bI, OMOJIOTHYECKas: POJIb B JKU3HENEATEILHOCTH opranu3ma uenoneka. ®orocunres. Opykroza
KaK M30Mep TJIIOKO3bI.

Hucaxapunpl: caxaposa, MainbTo3a. BoccraHaBiuBaroluMe M HEBOCCTAHABIMBAIOMIME AHCAXAPUBL.
I'mpponus nucaxapuaos. Haxoxaenue B mpupoae 1 NpUuMEHEHUE.

[Tonucaxapuapl: Kpaxmal, TIIIUKOTeH U 1efuTrono3a. CTpoeHrne MaKpoOMOJIEKYN KpaxMmaia, TIIMKOTeHa U
HeJUTI0036l. PU3NYEeCKHe CBOWCTBAa Kpaxmalla M LEJUII0J03bl. XMMHUYECKHE CBOWCTBAa Kpaxmaa:
TUAPOIN3, KAYECTBEHHAs] peakiusi C HOJO0M. XHUMHUYECKHE CBOWCTBA IIEJUIIOJIO3bI: THPOJIU3,
noyrydeHue 3pupoB 1mesTo036l. [loHaTHEe 00 HCKYCCTBEHHBIX BOJIOKHAX (BHCKO3a, alleTaTHBIN MIEIK)

OK 01
OK 02
OK 04

Tema 5.4.
DOU3NKO-XUMHYECKIE
CBOMCTBA
KHUCJIOPO0COAePKAIINAX
OpraHN4YeCKHUX

Conep:xanue yueOHOro MaTepuaJia

IIpakTHYeckHe 3aHATHA

IpakTuyeckass pa6ora Nel). «Homenknatypa  KHCIOPOJOCOACPIKANIUX  OPTaHUYECKHUX
COEIMHEHUIN.
TpuBuanpHass M MEXIAyHapoJHAasi HOMEHKJATypa, XUMHYECKHE CBOMCTBA, CIOCOOBI MOJy4YEHUs

OK 01
OK 02
OK 04




COE€IUHEHUN

CupToOB U (HEHOJIOB, KapOOHOBBIX KHUCIOT M 3(PHUPOB, albAETUIOB M KETOHOB. COCTaBICHHE CXEM
peaknmii (B TOM 4YHCJIE€ 1O TPEAIOKEHHBIM IIEMOYKaM IPEBPAIICHUI), XapaKTepU3yIOUIUX
XUMHUYECKHE CBOMCTBA KUCIOPOAOCOACPIKAITNX OPraHNIECKUX COCTUHCHHIA

IIpakTuyeckass padora Nell. «Xumuueckue W (PU3MUECKHE CBOMCTBA KHCIOPOIOCOIEPIKAIINX
OPTraHUYECKUX COCTUHECHUSI.

[IpoBenenune, HaOMOJEHUE U ONUCAHUE JEMOHCTPAIIMOHHBIX OIBITOB: TOPEHHUE CIHPTOB,
Ka4eCTBEHHBIC PEAKIIMKA OJHOATOMHBIX CHUPTOB (OkuciaeHue HdTanona okcuaom wmeau  (I1)),
MHOTOATOMHBIX CIIUPTOB (B3amMojielicTBHe riuiepuHa ¢ ruapokcugom menu (1)), ampaernmon
(oxucieHue aMMHaYHBIM pacTBOpoM okcuaa cepedpa(l) u ruapoxcunom meau (1), B3aumoneiicreue
Kpaxmalia C U0I0M), U3y4eHHE CBONCTB pacTBOPA YKCYCHON KUCIIOTHI.

[IpakTUueckoe NPUMEHEHHE ATWICHIIUKOJ, TinuepuHa, ¢enona. [lpumenenue Qopmanbaeruna,
aleTaNberuaa, YKCYCHOM KUCIOThL. PemieHne sKCmepuMEHTANbHBIX 33/1ad M0 M3y4YeHHIO (DU3HKO-
XUMHUYECKUX CBOMCTB KHCJIOPOIOCOIEPIKAIIUX OPTaHUYECKUX COCTMHEHUI

Pa3nes 6. Azorocoaep:xaniye oprannyeckne coeuHeHust 6
Tema 6.1. Coaep:xxanue yueOHOro MaTepHaJia 6 OK 01
AMUHBI. AMUHBI: METWJIaMHMH — MPOCTEHUIIUI MpEeACTaBUTENb AMHUHOB: COCTaB, XHMUYECKOE CTPOECHHE, OK 02
AMUHOKHUCIIOTBI. (bU3HYEeCKUEe U XUMUYECKUE CBOMCTBA, HAXOXKICHUE B IPUPOJIE. OK 04
benku AMUHOKHCIIOTHI KaKk aM(pOTepHbIe OpraHNYecKue coeanHeHus. GU3nuecKue 1 XMMUIECKHEe CBOMCTBA 4

aMUHOKUCIIOT (Ha IpUMepe IMHIKUHA). bruonorndyeckoe 3HaueHne aMUHOKUCIOT. [lenTust.

benkn kak npupoansle nonumepsl. [lepBuuHas, BTOpuUYHasE U TpETUYHAs CTPYKTypa OEJIKOB.

XUMHUYECKUE CBOICTBA OEIIKOB: THAPOJIN3, IEHATYpaIHsl, KAYeCTBEHHbIE peaKlIui Ha OEIKU

IIpakTHYecKue 3aHATHS

[Ipaktuueckas padota Nel2. «CBoiicTBa a30TOCOAEPKAIUX OPTAaHUIECKUX COSTUHEHU.

dusnueckue 1 XMMUYECKHEe CBOWCTBA aMUHOB (PEaKLMU C KUCIOTaMH U TOPEHHs) U aMUHOKHCIIOT (Ha 2

npuMmepe raunuHa). Habmonenue u onucaHue JI€MOHCTPAIMOHHBIX OIBITOB: JIEHAaTypalus OelKoB

IpY HarpeBaHUU, IBETHBIE PEaKIMK OETKOB
Paspnen 7. BoIcOKOMOJIEKYISIPHbIE COCAUHEHUS 4
Tema 7.1. Copepxanue yueOHOIro MaTepuasa 4 OK 01
[ImacTmaccel. IIpakTH4YeckHe 3aHATHA 4 OK 02




Kayuyku. Bonokna

IIpakTnyeckass padora Nel3. «CunHte3, aHanmu3 M KiIaccU(UKaUs BBICOKOMOJEKYISPHBIX
COEIUHEHUI)

OcHOBHBIE MOHATHS XMMHM BBICOKOMOJIEKYJIIPHBIX COEAMHEHUN: MOHOMEp, MOJUMEDP, CTPYKTYPHOE
3BEHO, CTENEHb IOJUMEpU3alUM, CpelHsAs MojeKyinspHas Macca. OCHOBHBIE METOJbl CHHTE3a
BBICOKOMOJIEKYJISIPHBIX COEIMHEHUI — [TOJIMMEPU3ALUS U ITOJIMKOHACHCALIMSL.

O3HakomiieHHEe C oOpa3uamu IPUPOJIHBIX W HMCKYCCTBEHHBIX BOJIOKOH, IUIaCTMAcC, KaydyKOB:
IUIACTMACChl  (MIOJIMATUIIEH, IOJIMIIPONUIIEH, MOJIMBUHWIXJIOPU], IOJUCTUPOIN); HATypalbHBIA U
CHUHTETHYECKUE KayuyyKH (OyTaJneHOBBIH, XJIOPONPEHOBBINA U N30IPEHOBBIN); BOJIOKHA (HAaTypajbHbIE
(XJI0TIOK, HIepCTh, MIENK), UCKYCCTBEHHBIE (aLleTaTHOE BOJOKHO, BUCKO03a), CHUHTETUYECKHE (KAallpOH U
JIaBCaH)

IIpakTuyeckas padora Nel4. «['eHeTHueckas CBsI3b MEX]y KJIaCCaMU OPTaHUYECKUX COEAMHEHUN».
Pemienne nemnodek IpeBpallleHUH Ha TIEHETHYECKYI0 CBA3b MEXIYy KlIacCaMH OpraHM4eCcKHX
COCIMHEHUN C COCTaBJICHUEM HAa3BaHUW OpPraHWYECKUX COCIMHEHMHA 110 TPUBUAIBHOW WU
MEXIYHApOJHOM CHCTEMaTHYECKOM HOMEHKIAType. PerieHue pacyeTHbIX 3a1ad II0 YpaBHEHUSIM
peaKIui C y4aCTHEM OPraHUYECKHUX BEIECTB

OK 04
IIK 2.7, IIK 2.8.

KonrpoabHasi padora 4 CTpyKTypa U CBOWCTBA OPraHMYCCKUX BEIECTB (10 pasjenam 5-7)

IIpodeccnonanbHo opu

eHTHPOBAHHOE cojlep:KaHue (Coiep:KaHHe MPHKJIATHOT0 MOTYJIsI)

42

Paspnen 8. Xumusi B ObITY U IPOM3BOJACTBEHHOI 1eATEJILHOCTH YeJI0BEKA

10

Tema 8.1.
Opranunueckue BEIiecTBa
B JKU3HEAEITEIIbHOCTU
YeJI0BEKa.
[IpousBoacTBo 1
MIPUMEHEHHE
OpraHUYEeCKUX BEUIECTB
B MMPOMBIIIJIEHHOCTH

Coaep:xanue yueOHOTr0 MaTepHaJia

[IpaBuia 5KOJOTHYECKH 11€JIeCO00pa3HOr0 MOBEAEHUS B OBITY U TPYJOBOW NEATEIHHOCTH B LIETSX
COXpPAHEHUs CBOEr0 3/I0POBbSI M OKPYXKAIOUIEH MNPHUPOJHOM CpEnbl, OMACHOCTh BO3ACHCTBUS Ha
KUBBIE OPTaHU3MbI OPraHUYECKHUX BEIIECTB OT/EIbHBIX KIACCOB (YIIIEBOJAOPObI, CIIUPTHI, (DEHOIIBI,
XJIOPOPTaHUYECKHWE TMPOU3BOJHbBIC, aJbJACTHIBI W Jp.), TOKa3aTellb NpPeNeTbHO TOMyCTUMOMN
KOHLEHTPALMH U €70 UCIOJIb30BAHUE.

buooprannueckue coenunenus. [lpumeHeHne u Ouosorumueckas poib yriaeBogoB. OkuciIeHHe
yIJI€BOJOB — HCTOYHHUK DHEPTUU KUBBIX oOpraHu3mMoB. OOnacTd NPUMEHEHUS aMHUHOKHUCIIOT.
[IpeBpamienusi O0enkoB MUIIM B opraHuszMe. buonormdeckue QyHkiuu OenkoB. buosnormueckue
GbyHKIUY kUpoB. Ponb opraHndeckoit XMMHUU B PEelIEHUH MpoOieM MUIeBOi 0€30MacHOCTH.
HyknenHnoBbie KUCTOTBHI: cocTaB U cTpoeHune. CTpoeHue HyKJIeoTH0B. COCTaB HYKJIEMHOBBIX
kuciot (JHK, PHK). Ponbs HyKJIIEMHOBBIX KUCTIOT B JKU3HEACSITENHHOCTH OPTraHU3MOB

IIpakTHYeckue 3aHATHA

IIpakTnyeckas padora NelS. «IIpon3BoACTBO M TNPUMEHEHHE OPraHUYECKUX BEILECTB B
MIPOMBIIITIEHHOCTH.

[TpousBoacTBO MeTaHOJda, mepepaboTka HepTH. [loaMdTHiIeH Kak KpPYNMHOTOHHAXHBIA MPOAYKT
XUMHUYECKOro Mpou3BoJcTBa. llpuMenenue stuneHa. IIpon3BoACTBO M NpHUMEHEHHE KaydyKa H

OK 01
OK 02
OK 04
OK 07
K 2.7, TIK 2.8.




pe3uHbl. CHHTETMYECKME U MCKYCCTBEHHBIE BOJIOKHA, MX CTpoeHue, cBoiictBa. [IpakTmueckoe
UCIOJIb30BaHUE BOJOKOH. CHHTETHYECKHE IUIEHKHM: H30JIALUs A INPOBOAOB, MeMOpaHbl AJis
OTIPECHEHUS BObI, 3AlUTHHIC TUICHKU IS aBTOMOOWJICH, IUIACTBIPHU, XUPYPIHUECKHE MOBS3KH.
HoBble TeXHOJIOTUH JlalbHEHNIIEro COBEPLIEHCTBOBAHMS IOJUMEPHBIX MaTepUaJIOB

Tema 8.2. Copnep:kanue yueOHOro MaTepuasa 6 OK 01
XuMpdecKue Posib xumMuu B oOecrieueHUH SKOJIOTHYECKOM, IHEPTeTHUECKONW U MUIIEBOH 0€301MacHOCTH, Pa3BUTHU OK 02
TEXHOJIOTHHA MEIUIIMHBI, CO3JaHUM HOBBIX MaTepHaloB (B 3aBUCHUMOCTH OT BHAa NpodecCHOHATBLHOMN OK 04
B [IOBCEIHEBHOM JESITEIBHOCTH), HOBBIX MCTOYHMKOB PHEPrHM (aJbTEPHATUBHBIE MCTOYHUKU 3Hepruu). [lonstue o OK 07
¥ IPO(ECCUOHANBHON Hay4YHBIX METOJ[aX MO3HAHUS BEIIECTB U XUMHUUYECKHUX peakiuid. [IpencraBnenus 06 oOUMX HAydIHBIX IK 2.7, TIK 2.8.
ACATCILHOCTH Y€JI0BEKA | pyHIMNAX MPOMBIIUICHHOTO MOMYyYeHHUS BAaXXHEHIIMX BelIecTB (HAa NpUMEpax IPOU3BOJCTBA 2

aMMHaKa, CepHOM KUCIIOThI, METaHOJIA).

UenoBek B MHUpE BEILECTB, MAaTEpUAIOB U XUMHMUECKHUX pPEAKLIMH: XUMHUS U 30pPOBbE UEJIOBEKa:

npaBuiia 0€30MacHOr0  HCIOJNb30BAHMS —JICKAPCTBEHHBIX IpEMapaToB, OBITOBOW XUMHUU B

MIOBCEHEBHOI KU3HU. BBITOBAs XMMUYECKasi TPAMOTHOCTb

IIpakTHyeckue 3aHATHS

IIpakTuyeckas padora Nel6. «lIpumeHeHHEe XHMMHMUYECKMX BELIECTB M TEXHOJOTUW C Y4YETOM

Oynymiei mpopecCHOHATBHON ACSITEITLHOCTI.

Pemenue keiic-3a1a4y o TeMaM: MUIIEBbIE IPOTYKThI, OCHOBHI PallMOHATILHOTO MUTAHUS, BayKHEHIIINE

CTPOUTENIbHBIE M KOHCTPYKLMOHHBIE MaTepHalibl, CEIbCKOXO3SHCTBEHHOE IPOM3BOJCTBO, KPACKH, 4

CTEKJIO, KepaMmHKa, MaTepuanbl M OJIIEKTPOHHKH, HaHOMATEepUalbl, TEKCTUJIbHBIE BOJIOKHA,

UCTOYHUKU SHEPIUHU, OPraHMYECKUEe U MUHEpaIbHbIe YI10OpEeHNUs, JIEKapCTBEHHbIE U KOCMETHYECKUE

npenapaTsl, ObITOBasI XUMHSI, MATEPHAJIBl U3 ICKYCCTBEHHBIX M CHHTETUYECKHUX BOJIOKOH.

3ammra: [IpencraBieHue pe3ylbTaToB pelleHUs Kelc-3aaad B popMe MHUHU-I0KIaa (JomycKaercs

MCIIOJIb30BaHUE IpaUueCKUX U NPE3EHTAMOHHBIX MaTEPUAIIOB)
Pa3nes 9. UcciienoBanue 1 XUMHYECKHI aHAJIN3 00beKTOB OHochepsnl 32
Tema 9.1. Conep:xanue yueOHOro MaTepuaa 4 OK 01
OcHOBBI TaOOpaTOPHOU JIaGopaTopHbie 3aHATHS K 2.7, TIK 2.8.
TIpaKTHKH B JladopaTopnasi padora Ne9 «OcHOBHI JTa0OPATOPHOU MPAKTUKU.
MpO(hECCHORATEHBIX JlaGopaTtopHass mocyla U XHMMHUYeCKHe peakTuBbl. (OCHOBHbIE Ja0OpAaTOpHBIE OMEpAIUH. 2
naboparopusx JlabopaTtopHoe o6GopynoBanue. TexHuka O€30MacCHOCTH | TIpaBWiIa pabOTHl (MOBEICHHs) B

n1abopaTtopuun

IIpakTHYeckue 3aHATHSA 2




[lpaktuyeckas pabGora Nel7 «DkcrmepuMeHTanbHas XUMHs: pacyeThl, aHalu3 JaHHBIX |
IIPEJICTaBICHUE PE3YIBTATOB.

BblnosHeHUE TUIIOBBIX pacyeToB 10 TEMAaTHKE 3KCIEPUMEHTa (BBIXOJA IPOAYKTa peaklMM, Macca
HaBeckH, o00beM pactBopurensd). OOpaboTka HaHHBIX, aHAIU3 M OLEHKAa HUX JOCTOBEPHOCTH
(BBIYMCIIEHUE CPEIHEro 3HAUY€HUs SKCIIEPUMEHTAIBHBIX NaHHBIX, HorpeurHoct). llpencrasienue
pe3yJIbTaTOB FKCIIEPUMEHTA B Pa3Iu4HON opme (Tabauua, rpaguk, OT4eT, JOKIal, IPe3eHTALHs)

Tema 9.2.
XUMHUYECKAN aHAIN3
po0 BOJIBI

Conep:xanue yueOHOro MaTepuaJia

Knaccudukanus npo6 BOJbI IO BHY U HA3HAYCHUIO, HCXOJIS U3 €€ XUMHUYECKOTO COCTaBA.
OpranonenTH4ecKkre CBOMCTBA (3amax, MpOo3payHOCTb, LIBETHOCTh, MYTHOCTb) BOJIbl. KHUCIIOTHOCTH U
HIENOYHOCTh BoAbl. pH cpenpl m meroasl ee ompeneneHus. KeCcTKOCTb BOABI U METOJIBI €€
onpenenenus. CynHOCTb METOJa TUTPOBAHMSL.

Buapl sxecTkoCTH BOIBI (BpeMEHHAasi U TMOCTOsiHHAs). JKecTKOCTh BOJBI KaKk MPUYMHA BBITIAJCHUS
0CaJIKOB WJIM 00pa30BaHUs COJICOTIOKEHUI, UMEIOIUX MECTO B OBITY M Ha IPOU3BOJICTBE.

CocraB coieid, BBI3BIBAIOIINX JKECTKOCTh BOJbI. XUMHUYECKHUE MPOIIECCHI, YCTPAHSIOUINE KECTKOCTh
BOJbl. YPaBHEHUS XUMHMUECKHX PEaKUUW, WLUIIOCTPUPYIOIIUX HPOLECChl, MPOUCXOASIINE IPHU
YCTPAHEHUHM JKECTKOCTH. YCTPaHCHHE BPEMCHHOW JKECTKOCTH OBITOBBIMH W XUMHUYECCKHUMH
cnocobamu. CriocoObl yCTpaHEHUS! TOCTOSIHHON )KECTKOCTH

IIpakTHyeckue 3aHATHS

IIpakTuyeckas pa6ora Nel8. «KonueHTpaiusi pacTBOPOBY.

CrocoObl BBIpaKE€HHS KOHIIEHTPAllMM PAcTBOPOB: MaccoBasi JOJs PACTBOPEHHOTO BEIIECTBA,
MOJISIPHAsE U MOJIsIJIbHAs KOHUEHTpauuu. TuTp pacTBopa. PemieHue NpakTHKO-OpPUEHTHUPOBAHHBIX
TEOPETHUECKUX 3aJlaHWi Ha pacdeT KOHIEHTpAIUW 3arps3HSIONIMX BEIIECTB U MX CPaBHEHUE C
npenenbHo gonycTuMbIiMi KoHIeHTparmsivu (ITJK)

JlabopaTropHble 3aHATHUS

JladopaTopnas padora Ne 10 «MccnenoBanne XuMUYECKOTO COCTaBa MPoO BOJBI.

JlabopaTopnass padora Ne 11 «Ouuctka BoAbl OT 3arpsi3HeHui». lcnosb3oBaHHE METONOB
buapTpOBaHUS W AACOPOIMM I OTACIICHUs 3arps3HEHUN B Hccleayemon npobde Boabl. Bwidop
METO/Ia OYUCTKH B 3aBHCUMOCTH OT BHja 3arpsizHeHHs. CpaBHeHue 3(()EeKTHBHOCTH pazIUUHBIX
METOJIOB OYHCTKH BOJIbI B Pa3HBIX YCIOBUX (B 1a0OpaTOpUH, B IOMAIIIHUX U MOJIEBBIX YCIOBUSX).
BO/bl. OLIEHKA BEPOSITHOCTH YCTPAHEHUS BCEX BHUJIOB )KECTKOCTH B IOMAIIHUX YCIOBHSX

OK 01
OK 02
OK 07
IIK 2.7, IIK 2.8.

Tema 9.3.
XUMHYECKUN KOHTPOJIb
Ka4yeCcTBa MPOIYKTOB
MUTAHUSA

Conep:kanue y4eOHOIro MaTepuaa

KadecTBeHHBII XUMHUYECKHM COCTaB TMPOAYKTOB mNHTaHUSA. BemectBa, ¢anbcuduuupyronme
MPOJYKTHI MUTaHUs, U BEIIECTBA, 3arPA3HAIONINE NMPOAYKTH UTaHusA. OnpeaeneHnue 3arpsa3HIommx
XMMHYECKUX BEIIECTB B MPOJYKTAX MHUTAHUSA, ONPEICICHUE BEIIECTB, HE 3asBJIICHHBIX B COCTABE

OK 01
OK 02
OK 07
K 2.7, IIK 2.8.




IIPOYKTOB ITUTAHUS.

I[IpakTnyeckue 3aHATHS

IpakTnyeckass padora Nel9 «OpraHuueckue M HEOPraHMYECKHE BEILECTBA, BXOJAIIME B COCTaB
MPOJIYKTOB MTUTAHUS.

Omnpenenenue coctaBa 010 Ha COJEp)KaHUE MAKpPO U MHUKPOIJIEMEHTOB. V3yueHue npeiokeHHbIX
npernojiaBarenaeM 00/ Ha MPeIMET XUMHUYECKOT0 COCTaBa, ONPEIeIeHNe A0l OT CyTOYHON HOPMBI
MaKpO U MUKPO3JIEMEHTOB B yKa3aHHOM OJIOf€.

Penienne npakTHKO-OpUEHTUPOBAHHBIX 33]1a4 MO KYJIMHAPHOU TEMATUKE PA3JIUYHBIX TUIIOB

JlaGopaTopHble 3aHATHSA

JlaGoparopnas padora Ne 12 «/ccnegoBanue XUMUYECKOTO COCTaBa MPOAYKTOB MUTAHUS.
JlaGopaTopnasi pa6ora Nel3 «OOHapyxeHHE HUTPATOB B MPOAYKTaxX NuUTaHUs». Mcciemoanwue
MaTepuajoB TMOJYKOJIMYECTBEHHBIM METOJOM OINpEAENeHUS HUTPATOB C  HCIOJIb30BAaHUEM
mudeHmIaMraa (KOPHEIUTOABI OBOIICH, JTUCThSl M KOYEPBDKKA KAaIyCThI, TUIOABI (DPYKTOB). AHAIU3
YPOBHS 3arps3HEHHS] HUTPATaMH 110 MHTEHCUBHOCTH OKPAIIMBAHUS MTPOYKTOB PEAKIHH.

Tema 9.4.
XUMHUYECKUN aHAIIN3
pOo0 MOYBEI

Conep:xanue yueOHOro MaTepuaJa

Kﬂaccnquaum{ IMO4YB 10 BUAY W HA3HAYCHHUIO, UCXOOd U3 XMMHYCCKOI'0 COCTaBa. HI[CHTI/I(bI/IKaLII/IFI
poOBI MOYBKI IO €€ XMMHUYECKOMY COCTaBy, OMKMCAHUE BO3MOXKHOCTEW ee mpuMeHeHus. TpeboBanus
K Ka4YC€CTBY IIOYBbI Pa3JIMYHOIO Ha3HAYCHUS. Omnucanue OCO6€HHOCT€I>'I HCIIOJIB30BaHUA IIOYB B
3aBHCUMOCTH OT THUIIOB, CIIOCOOBI YIIYYIlIEHHUsI Ka4yecTBa IM0YB B 3aBUCUMOCTH OT Ha3HAYCHHUSI.
O6nacTi MCHOJIb30BAHUSI OPraHUYECKHX YAOOpPEHUW B 3aBHCHUMOCTH OT KadeCTBEHHOTO COCTaBa.
Ornucanne OpraHUYECKUX yAOOpPeHH M MX MPUMEHEHUE B 3aBUCUMOCTH OT COCTaBa MOYBBHI U €€
pa3sHOBUJIHOCTHA

HpaKanecm[e 3aHATHSA

IIpakTuyeckas padora Ne 20. «CocraB, Ha3HaY€HNUE U IPUMEHEHUE MUHEPAIBHBIX Y100pEHUI.
Ob6nactu Ha3HaueHUs (MPUMEHEHUS) MOYBbI, HCXO/s U3 KAYECTBEHHOI'O U KOJIMYECTBEHHOTO COCTaBa.
Ananuz HOpMaTHBHOﬁ JOKYMCHTAIUU. Poms HEOPTaHNYCCKUX BEIICCTB B KAYCCTBC MHUHCPAJTIbHBIX
ynoOpeHuit, ynyummurened mnouBbl. COCTaB MUHEpPANbHBIX YAOOpEHMH U HX MpUMEHEHHE B
3aBUCHUMOCTH OT COCTaBa IOYBBI M €€ Pa3sHOBUIHOCTH. B3amMocBs3b cocTaBa ynoOpeHHHl U uX
BJIMSIHUS HA BETETAaTUBHBIE CBOMCTBA U IUIOJOHOIIEHNE PACTEHUI

JlabopaTopHble 3aHATHS

Jladoparopnasi padora Nel4 «VccnenoBanne XUMHUYECKOTO COCTaBa MPOO MOYBBIY.

Jladboparopuasi padora NelS «Omnpenenenue pH BOJHON BBITSDKKM TOYBBI, €€ KHUCIOTHOCTH HU
niesiogHocTH». MiccnenoBanue BOAHBIX BBITSKEK 00Pa3Il0B TOTOBBIX TTOUYBEHHBIX CMeCeH (11 pa3HBIX
TUNOB pactennil). Onpenenenue pH nouBsl ¢ ucnosib3oBaHUEM UHANKATOPOB. OIIEHKA THUIOB MOYB B

OK 01
OK 02
OK 07
K 2.7, IIK 2.8.




MPEJICTABICHHBIX 00pasiax (CUIbLHOKKCIIAS, KUCast, CITA00KUCast, HEHTpaabHas, MEI0THAS )

Tema 9.5. Coaeprxanue yueOHOro MaTepuasa 6 OK 01
HccrnenoBanne 00bEKTOB | YyeGHO-HCCICA0BATEIBCKIN IPOSKT B 00JACTH HCCICIOBAaHHS 00BEKTOB Omocheps.. O630p TeM OK 02
orocdepsr y4eOHO-HUCCIIEI0BATEIbCKUX MTPOEKTOB. AJITOPUTM BBINOJHEHUS TpoekTa. OmnpeneneHue mpodieMbl 2 OK 04
uccienoBanus. MeToAbl MOMCKa, aHainu3a U 00paboTKM MHGOPMAlMU O MPOEKTEe B Pa3IMYHBIX OK 07
HCTOYHUKAX IIK 2.7, IIK 2.8.
I[IpakTnyeckue 3aHATHS
IIpakTuyeckas padora Ne 21 «/ccienmoBanue 00bEKTOB OHOChEphI ¢ yueToM IpodecCHOHATbHON
HaNpaBICHHOCTHY
O06ocHOBaHME aKTyallbHOCTU BBIOpaHHON TeMbl. BblsBieHue mnpoOieMbl uccienoBanus. Bribop 2
00BEKTOB W METOJIOB HccienoBanus. IlocTtaHoBka meneid m 3amad uccrienoBanus. OmpeneneHue
npoayKTa uccinenoBanus. OnpeaeneHue 3TaroB U COCTaBICHUE TUIaHa UCCIICIOBAHMSL.
3ammTa npoekra: [IpeacraBienue pe3ylbTaToB BHIOJHEHHS YI€OHO-MCCIEI0BATEIbCKIX IPOCKTOB
(BBICTYIIJICHUE C MPE3EHTAIINEH )
JlaGopaTopHble 3aHATHSA
Jladoparopnasi padora Ne 16 «MccrnenoBanue MpPeIIOKEHHOTO OOBEKTa HAa KUCIOTHOCTb,
HIENTIOYHOCTh, XUMHUUECKUN COCTaB (3arpsA3HUTENN, MAKPO- U MUKPOAJIEMEHTHI)». 2
OO0pabotka pe3ynbTaToB HccienoBaHus. OICHKAa KadecTBa HCCIEAYyeMOTo OOBeKTa, WCXOIS U3
pe3yJIbTaTOB XUMUYECKOTO aHAIN3a
IIpoMe:xxyToyHasi aTTecTAlUA M0 TUCHHUILINHE (IK3aMeH) 6
Bcero 144




Temul pehepamos (00Kk1a008), UHOUBGUOYAILHBIX HPOCKHLOB

- bruotexHoJI0orNs 1 reHHas HHxXeHepHs - TexHoinornu X XI Beka.

- HanoTexHonorus kKak NpuOPUTETHOE HANIPABIICHUE PA3BUTHS HAYKU U MPOU3BOJICTBA
B Poccuiickoit @enepannu.

- CoBpeMEHHbIE METOIbl 00€33apasKUBaAHUSI BOJIBI.

- AJu1oTponusi METaJlIOB.

- Xusnsb u nesrensHocth . . MeHaeneena.

- M30TomsI Bogopoa.

- Mcnionb30BaHue paiOaKTUBHBIX U30TONOB B TEXHUYECKUX IETISX.

- PEHTT€HOBCKOE U3JIyUYE€HHUE U €T0 UCIOJIb30BAHUE B TEXHUKE U MEAUIIMHE.

- [Ina3ma - 4eTBEpTOE COCTOSTHHE BEIIECTRA.

- AMop(dHBbIe BellecTBa B IPUPOJE, TEXHUKE, OBITY.

- OXpaHa OKpyXkaroIleu cpebl OT XUMUYECKOTO 3arpsI3HECHHUS.

- KonnuecTBeHHbIE XapaKTEPUCTUKU 3aTPSI3HEHUS OKPYKAIOIIEH CPEIbI.

- [Ipumenenue TBepAOro U razoo0pazHoro okcuaa yriaepoaa (IV).

- 3ammTa 030HOBOTO 3KpaHa OT XUMHYECKOTO 3arpsI3HEHUS.

- KocMeTnueckue renm.

- Munepanbl ¥ TOpHBIE TTOPOJIbI KaK OCHOBA JIUTOCHEPHI.

- PactBOpHBI BOKpyT Hac. TUIBI paCTBOPOB.

- Bosa xak peareHT u cpena sl XAMUYECKOro Mpoliecca.

- JKuznb u nesrenpHocTh C. AppeHuyca.

- Bkiag OTEYECTBEHHBIX YUYEHBIX B Pa3BUTHE TEOPHUU  DJICKTPOJIMTHUYECKOMN
JTIACCOLNALIH.

- YcTpaHeHHue KECTKOCTHU BOAbI HA TPOMBIIIICHHBIX TPEANPUSITHSX.

- CepHast KUCJIOTA - «XJ1€0 XUMUYECKON TPOMBIIIIEHHOCTHY.

- cnosib30BaHre MUHEPATBHBIX KUCIOT Ha MPEANPUITUAX PA3TUYHOTO MPODUIISL.
- OKCUIBI ¥ CONU KaK CTPOUTEIbHBIC MaTEPUAIIBI.

- Ucropus rurca.

- [ToBapeHHas COJIb KaK XUMHYECKOE ChIPHE.

- MHoronaukuii kKapOoHaT KaJblUs: B IPUPOJIC, B MPOMBIIIIICHHOCTH, B OBITY.

- Peakmiuu ropeHust Ha MPOU3BOACTBE U B OBITY.

- BupryanbHO€ MOAETMPOBAHNE XUMHUYECKUX MPOLIECCOB.

- Kuznp u nesrenpHocTh I'. [laBw.

- Hcropus OTE€UeCTBEHHOM UBETHOM META/UIypruu. Poiib METa/IOB W CIUIaBOB B
HAaY4YHO TEXHHUYECKOM IPOrpecce.

- Koppo3swus meTamioB u criocoObl 3aIUThl OT KOPPO3HUH.

- HepTHBIC MM 0J1arOpOIHBIC Ta3bl.

- Poxaronue coyim - rajioreHsl.

- cTopus mIBEACKON CIIUYKMU.

- cTopusi BOBHUKHOBEHHUS U PA3BUTHSI OPTaHUUECKON XUMUMU.

- ’Kuznb u nesrenvHOCcTh A. M. ByTieposa.

- Ponb OT€YECTBEHHBIX YYEHBIX B CTAHOBJIECHHM W PA3BUTUU MHUPOBOU OPraHUYECKOM
XUMHUH.

- CoBpEMEHHbIE MPEJICTABICHUSI O TEOPUU XUMHUUECKOTO CTPOCHHUSI.



- DKOJIOTMYECKNE aCIIEKTHI UCIIOJIBb30BaHUS YIVIEBOJIOPOJIHOTO CBIPBS.

- DKOHOMHYECKHE aCIEKThl MEXKIYHapOJHOTO COTPYJHUYECTBA 10 MCIOJIb30BAHMIO
YTIEBOAOPOIHOTO CHIPHSL.

- XuMHusl yriIeBOJOPOIHOTO ChIPbs U MOs OyayIiast mpodeccus.

- YIeBo1opOgHOE TOIUIMBO, €T0 BUIBI M HA3HAYEHUE.

- CUHTETHYECKHUE KayuyyKH: UCTOPHSI, MHOTOOOpa3ue U MepCreKTUBBI.

- Pe3nHoTexHMUECKOE TPOU3BOJACTBO U €T0 POJIb B HAYYHO-TEXHUYECKOM IIPOTpeCCe.

- Hedtp m ee TpaHCHOpPTHpPOBKAa Kak OCHOBA B3aWMOBBITOJTHOTO MEXKIYHApOTHOTO
COTPYAHHUYECTBA.

- ApXUTEKTypa yepe3 npu3My Xumun: AHTOHHO ["ayau.

- MccnenoBanue kayecTBa oKoIaaa

- [lommMepsl B )KU3HU YEIOBEKA

- AHanM3 MOJIOKA ¥ MOJIOYHBIX IIPOJTYKTOB

- AHanM3 JIEKApCTBEHHBIX MPENApaToOB

- AHTUOMOTHUKYU C TOYKHU 3PEHUS] XUMUU

- Kanmudopuuii — aneMeHT Oy ty1iero

- UccnenoBanue cyxoro kopma Juist cobak

- HMccnenoBanue cyxoro kopma it KOLIEK

3. YCJOBUS PEAJIM3AIIMA PABOYEW ITPOI'PAMMBI YUYEBHOU
JUCHUITIJIINHBI

3. 1. O0pa3oBaTe/ibHbIE TEXHOJIOTUHU

Jns peanmzanuu paboueit mporpammbl yueOHOM gucturmiiabl O 12 «Xumus»
MPUMEHSIOTCS CIIEAYIONINEe 00pa30BaTeIbHbIE TEXHOJIOTUH:

- npo0OJeMHOe 00yUYEHHUE;

- 00yueHue B COTpyAHUYECTBE (KOMaHIHAs, FPYIOBas padoTa);

- UHQOPMAITMOHHO-KOMMYHHUKAITMOHHBIE TEXHOJIOTHH;

- 37I0pOBbecOEperare TEXHOJIOTHH.

3.2. TpeOoBaHNSA K MUHMMAJIBLHOMY MaTePUAIbHO-TEXHHYECKOMY 00ecCne4eHH IO
Peanuzanus yueOHOM TUCIUTIIMHBI TpEOyeT HAMNUUs y4eOHOro KaOMHETa XUMUHU.
ObopynoBanue yueOHOro kabuHeTa:

- IOCAJI0YHBIE MECTa MO KOJUYECTBY CTY/ICHTOB;

- pabodee MecTo MpernoaBaTes;

- TUJAKTUYECKU KOMIUICKT YIEeOHO-HATJISITHBIX TTOCOOHH 110 AUCITUILIHHE,

- MyJTbTUMEAUIHBIC CPEACTBA OOYUCHHMS 110 JUCITUTUINHE,

- 000pyaOBaHKeE I TPOBECHUS BCEX BUIOB JIAOOPATOPHBIX paboT

TexHnudeckue cpeacTBa 0OyUEHUS:

- KOMITBIOTEP C JIUIIEH3UOHHBIM TIPOTrPAMMHBIM 00CCTICUCHHUEM;

- MyJTbTUMEANATIPOEKTOP;

- DKpaH.

3.3. HudopmanuonHoe odecrniedeHue 00y4eHust

Ilepeyenb  pexkoMeHAyeMbIX  y4eOHBIX  u3AaHuil, HHTepHeT-pecypcos,
JAOMOJTHUTEIbHOM JIUTEPATYPbI

OCHOBHbBIE HCTOYHUKHU:

1. Tabpuensa O.C., OctpoymoB W.I'., CmankoB C.A., y4e6. mocobme, 10-11 xi,




u3narenbceTBO «IIpocBemienuey, 2023 r.

JlOTIOTHUTENbHBIE UCTOUYHUKHU:

1. I'abpuensa O.C., OctpoymoB W.I'. OOmmias xumusi B TeCTax, 3ajiayax, yrnpaxHEHUsIX.
10 k. M.: [Ipoda, 2014r.

2. Xumus. 10 xi1.: KonTposiasHbie U mpoBepoyHbie padboThl K yueOHuky O.C. ['abpuensna
«Xumus. 10 xi.» / O.C. I'abpuensin u ap. — M.: [Ipoda, 2017.

3. Xumus. 11 kn.: KoatponpHbie 1 ipoBepouHbie paboThl K yueouuky O.C. 'abpuensaa
HNuTepHer-pecypebl

www. chem. msu. su (QIeKTpOHHAs OUOIHOTEKA IO XUMUH).

www. enauki. ru (MHTEpHET-N3MaHNeE ULl vunTeneh « EcTecTBEHHBIE HAVKI ).

www. lseptember. ru (MeToamueckas razera «llepBoe ceHTIOPs).

www. hvsh. ru (xkypHaI «XHUMHUSL B IIKOJE).

www. hij. ru OkypHaaI «XHUMHUA U KU3HBY ).

www. chemistry-chemists. cOm (3eKTPOHHBIH KYPHAT « XUMUKH U XUMUSD))

1. www. metodiki. ru (MeTonukmn).

4. KOHTPO.Ib Y OLIEHKA PE3YJIbTATOB OCBOEHUS YUYEBHOU
JANCHUITJIMHBI

KoHTposib M omeHKa pe3ylbTaToB OOYYEHMsI OCYILIECTBISIETCA IpernojaBaTelieM B
Ipoliecce MPOBEACHUS IPAKTUUECKUX 3aHATUNA U Ja0OPATOPHBIX PabOT, TECTUPOBAHUA,
a TaKXe BBINOJHEHUS OOYyYalOMMUCA WHIWBUIYAIbHBIX 3aJaHUM, MPOEKTOB,
ucciaenoBaHuii. Pe3ynbTaThl OOy4eHHS ONpPENENsIOT, YTO OOYyYarolmuecs JOJDKHBI
3HATh, IOHUMATh U JEMOHCTPUPOBATH MO 3aBEPILICHUH U3yYEHHUS TUCUUILIINH

OK/IIK Pa3nen/Tema Tun oneHoYHbIX
MepOnpUATHH
OK 01. BeiOupatsb criocoOsbl penieHus 3aaau Tema 1.1-1.7 YcTHBIN onpoc
podeCCHOHAIBHOM AEATETLHOCTH Tema 2.1-2.3 TectupoBanue,
MPUMEHUTENBHO K Pa3JIUYHBIM KOHTEKCTAM Tema 3.1 [IpaxTryeckne paboThI
Tema 4.1 KoHTponbHbIe paboThl
Tema 5.1-5.4 JIMKTaHTBI
Tema 6.1 NHnuBunyanbHbIe
Tema 7.1 y4eOHbIE TPOEKTHI
Tema 8.1, 8.2 @poHTaNBHBIN 0IpOC
Tema 9.1..-9.5 JuddepeHumrpoBanHbIi
OK 02. Mcnonp30BaTh COBPEMEHHBIE CPECTBA Tema 1.2 3ayeT
MOMCKa, aHaJIM3a U MHTEPIPETaluy HHHOpMAIH Tema 1.4-1.7
1 MH()OPMAITMOHHBIE TEXHOJIOTUHU /IS Tema2.1,2.2
BBITIOJTHEHUS 33/1a4 MPO(PECCUOHATEHON Tema 4.1, 4.2
NEATENBHOCTH Tema 5.2-5.4
Tema 6.1
Tema 7.1
Tema 8.1, 8.2
Tema 9.1-9.5
OK 04. Db dexTrBHO B3aUMOIEHCTBOBATH U Tema 1.7
paboTaTh B KOJUIEKTHBE M KOMaH/IE Tema 2.1,2.2
Tema 4.1, 4.2
Tema 5.2-5.4




Tema 6.1

Tema 7.1

Tema 8.1, 8.2

Tema 9.5
OK 07. ConeiicTBOBaTh COXpaHEHUIO Tema 1.7
OKPYKAOLIEN CPEIbI, PECYPCOCOEPEIKEHUIO, Tema 2.3
MPUMEHSITh 3HAHHS 00 U3MEHCHUH KIIMMAaTa, Tema 5.1
MIPUHIUITB OEPEIKITMBOTO MMPOU3BOJICTBA, Tema 8.1, 8.2
5} (HEKTUBHO IEHCTBOBATH B UPE3BHIYANHBIX Tema 9.2-9.5
CHTYaIHIX
IIK 2.7 ITpoBOaUTH MMOYBEHHYIO M PACTUTEIBHYIO Tema 1.2 DKCIepTHOE
JMATHOCTHKY TIUTAHUsSI PACTCHUI Tema 1.6 HalIoIeHne
[1K 2.8 IIpou3BOaUTh aHAJIN3 TOTOBHOCTH Tema 1.7 BBITIOJTHEHUS
CeJIbCKOXO03SIICTBEHHBIX KYIbTYpP K YOOpKE U Tema 2.1 11abopaToOpHBIX pabor,
OIIPECISITh YPOKANHOCTb CeIbCKOX03stiicTBerHbIX | 16Ma 7.1 KOHTPOJIbHBIX PaboT,
KYJILTYP MEPE OCEBOM Tema 8.1 BBLIHOTHCHIC

Tema 9.1-9.5 TECTUPOBAHUS U

MPAKTUYECKHUX paboT




