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Pa6ouas nporpamma yueOnoit nucuummnsl OJ].12 «XUMUS» pazpaboTana Ha OCHOBE:
- 3akoHa P® ot 29 nekadps 2012 r. Ne 273-®3 «0O6 obpazoBanum B Poccuiickoi
denepanumn»;

- @enepallbHOTO  TOCYAAPCTBEHHOTO0  00pa3oBaTENIbHOIO  CTaHAapTa  CPEIHEro
npodeccruonanbHoro obpazoBanusa 1o cnenuaibHocTd 36.02.03 3ootexnus ([Ipukas
Munnpocgemenust Poccun ot Ne 546 ot 19 urons 2023 r.);

- @denepa’dbHOTO TOCYAApCTBEHHOTO 00pa30BATENILHOTO CTAaHJApTa 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
U3MEHEeHUN B (eaepanabHBId TOCYJAapCTBEHHBINM 00pa3oBaTENbHBIN CTAaHAAPT CPEIAHETO
oOmiero o0pa3oBaHus, YTBEPKIACHHBIA MpUKa3oM MHHHCTEPCTBA 00pa30BaHUS U HAYKU
Poccuiickon @enepanuu ot 17 mas 2012 r. No 413»;

- [Ipukaza MunnctepcTBa npocsenieHus: Poccuiickoit @enepaunu ot 24.08.2022 Ne 762
«O0 ytBepxkaenun Ilopsiaka opraHM3aliii M OCYILECTBJIEHHS 0Opa3oBaTelbHOU
NESATENIbBHOCTH 10 00pa30BaTENbHBIM IpOrpaMMaM CpeIHEro mpo¢ecCHOHaIBLHOrO
00pa3oBaHUsY;

-+ [Ipukaza MunuctepctBa mnpocBemnieHuss Poccun ot 23.11.2022 Ne 1014 «O06
YTBEpXKACHUM  (enepaibHOM  00pa3oBaTeNbHOM MpOrpaMMbl  CPEAHETO  OOIIEro
00pa3oBaHUs;

- IpuMepHOW pabodeil mporpaMMmbl 00I1I€00PA30BATENBHON JAUCHUIUIMHBL « XUMUS»
(6a30BbIi YPOBEHB) 11 TPO(ecCHOHABHBIX 00pa30BaTEIBHBIX Opranu3anui (0100peHo
Ha 3acenanuu [lemaroruueckoro copera ®I'bOY 10O UPIIO nporokosom Ne6/2025 ot
«18» ampens 2025 rona).

Opranuzarop-paspadotunk: PI'6OY BO Anraiickuit 'AY
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1.1 Ob6aacTb npuMeHeHus1 padoyeil MPOrpaMmbl

PaGouass mporpamma yueOHoO¥ nucuurmuael OJ[.12 «XuMmus» SBIsSE€TCA YacThIO
OCHOBHOI 00pa3oBarenbHOM MporpamMmbl B cooTBeTCTBUM ¢ PI'OC 1o crnenuaibHOCTH
CIIO 36.02.03 3o00TexHus.

1.2 Mecto y4eOHOM AUCUMIUIMHBI B CTPYKType OCHOBHOM 00pa30BaTe/bHOM
MporpaMMBbl:

YueOnas gucrmumnHa  OJ1.12  «Xumwus» sBiasercs  yuyeOHOW — IHUCHUTUTMHOMN
oOs3aTeNbHOM  mpeAMETHOW  oOmacth  «EcTecTBEHHO-Hay4yHble  MPEIMETHD»
denepanbHOrO0 rocyAapCTBEHHOTO 0Opa30oBaTENIbHOTO CTaHAapTa CpPEeJHEro OOLIero
oOpa3oBaHus.

1.3 Heau m 3agaum y4eOHO# AUCHUIIMHBI — TPeO0OBaHMS K Ppe3yJbTaTam
OCBOEHHS YUeOHOI JTMCIUIIUHBI:

[lenapto ocBoeHMsT OOydarOmMMUMHUCS cojaepkanust yueOHow mucuurmuimabl OJ].12
«Xumusi» B cootBercTBUM ¢ TpeboBanusiMu OI'OC cpegnero obiero obpa3oBaHUs
SIBJISICTCSL:

- (QopMHupoBaHUE CHUCTEMbl XHMHUUYECKHMX 3HAHUN KaK Ba)KHEUIIEH COCTaBISAIONICH
€CTECTBCHHO-HAYYHON KapTUHBI MHUPa, B OCHOBE KOTOPOH JIeXKaT KIIFOUEBHIE MOHSTHS,
dbyHIaMeHTaIbHbIE 3aKOHBI M TEOPUH XHMHU, OCBOCHHE SI3bIKa HAyKH, YCBOCHUE U
MOHMMAHUE CYIIHOCTH JIOCTYIHBIX OOOOIIEHUN MHPOBO33PEHUYECKOrO0 XapakTepa,
O3HAKOMIICHUE C UCTOPUEH MX Pa3BUTHUS M CTAHOBJICHUS;

- GOopMHUPOBAHNE U PA3BUTHE MPEACTABICHNN O HAYYHBIX METO/aX MO3HAHUS BEIUIECTB
U XUMUYECKUX PEaKIi, HEOOXOAMMBIX JIJIsl TPUOOPETEHUSI YMEHUN OPUEHTUPOBATHCS
B MHpPE BEIIECTB W XUMUYECKUX SBJIICHHUH, HMMEIONIMX MECTO B TMPHUPOAE, B
IIPAKTUYECKON U MOBCEIHEBHOMW KU3HU;

- pa3BUTHE YMEHHMH M CIOCOOOB JAESITEIbHOCTH, CBSI3aHHBIX C HAOMIOACHHEM H
OOBSCHEHHEM XHUMHYECKOTO OKCIEPUMEHTa, COOJIOICHHEM TIpaBuUi 0e30MacHOTO
oOparieHus ¢ BEIeCTBaMHu.



33[[3‘11’[ AUCHUIIJIMHBI

- copMHUpOBaATh MOHUMAHUE 3aKOHOMEPHOCTEH MPOTEKAHUS XMMHUYECKUX MPOIECCOB
Y SIBJICHUM B OKPY’KAIOWIEH CPElE, a TAKXKE UX CBA3b C LIEJOCTHOW HAYYHOW KapTUHOMU
MHpa U JPYTUMH €CTECTBEHHBIMU HAyKaMU;

- pPa3BUTh YMEHUS COCTABIATH (POPMYIIbl HEOPTaHUYECKUX U OPraHUYECKUX BEIIECTB,
ypaBHEHUSI XMMHUYECKUX peakluid, OOBSACHATb HX CMBICI, WHTEPIPETHUPOBATH
pE3yNbTaThl XUMUYECKUX IKCIIEPUMEHTOB;

- chopMHUpOBaATH HABBIKU MPOBEACHUS MPOCTEUIITNX XUMHUECKUX IKCIEPUMEHTATbHBIX
UCCIIEIOBAaHUM C COONIOZCHHEM MpaBUI OE30MacHOr0 OOpalleHHsl C BEUIECTBAMH U
71a00paTOPHBIM 00OPYIOBAHUEM;

- pa3BUTh YMEHHUS HaXOAWTh, AaHAIW3UPOBATh W HCHOJIB30BaTh HH(POPMAILIHIO
XUMHUYECKOTO XapaKTepa U3 Pa3IUYHbIX HH()OPMAIMOHHBIX HMCTOYHUKOB, BKIIIOUAs
y4eOHYIO0 JIUTEPATYPY, HAyUYHbIE TyOJUKALIMA U UHTEPHET-PECYPCHI;

- chopMUpOBaTh YMEHMsI IMPOTHO3UPOBATh IOCIEACTBUS CBOEH JEATEIBbHOCTU MU
XUMHUYECKUX MPUPOJHBIX, OBITOBBIX M IPOU3BOACTBEHHBIX IPOIECCOB, YUUTHIBAsS
BO3MO’KHBIE DKOJIOTHYECKHUE U COLIMAJIbHBIE BO3IECUCTBU;

- copmupoBaTh MOHUMAHUE 3HAYMMOCTH JIOCTIKEHUM XHMHUYECKOM HayKu U
TEXHOJOTMM JJii pa3BUTHS COLUAIBbHON W MPOU3BOJCTBEHHOM cdep ¢ yMeHueM
IPUBOJUTH PUMEPHI UX IPUMEHEHUS B PA3IUYHBIX CPepax KU3HH.

OcBoenne coaepxkanusi ydebnor mucrurumnabl OJ[.12 «Xumus» obecrneunBaet
JOCTHXKEHHE 00YYAIOIMMHUCS CIEAYIOIINX pPe3yi1bmamaos:

Iliianupyembie pe3yabTaTbl OCBOEHHSI 001Ie00pPa30BaTeIbHONW AUCHUILVIMHBI B
coorBercTBUM ¢ PI'OC CIIO 1 Ha ocHoBe PI'OC COO:

Koa n nanmenoBanne ILnanupyemble pe3yJibTaThl 0CBOCHHS TUCHHILIAHBI

?{?)E::;E Z;r;;; O0mue JucuunanHapHble
OK 01. Bsi6bupars B YacTH TpyaoBoro | - [IP62  Bmagers  cucremoit
CrocoOBbl pelIeH)s 3a7jad | BOCHUTAHMA: XMMHUYECKMX  3HaHWM, KOTOpas
npodeccruoHanbHON - JIP27 TroTOBHOCTb K TpYyHy, | BKIIIOYAET: OCHOBOIIOJIAraroIIxe
JESATEIBHOCTH OCO3HAaHHE LIEHHOCTH | IOHATUS (XMMHYECKHH JJIEMEHT,
IIPUMEHHUTENBHO K MacTepCTBa, TPYAOIO0HE; aToM, DJIEKTpOHHas  000J04YKa
pa3IUYHBIM KOHTEKCTaM - JIP28 roTOBHOCTh K aKTHBHOW | aTomMa, S-, p-, O-3JI€KTpOHHBIC

ACATCIIBHOCTH TEXHOJIOTHYECKON Op6I/IT8.J'II/I aTOMOB, MOH, MOJICKYIJIA,
u COHH&HBHOfI HAIpaBJICHHOCTH, | BAJICHTHOCTD,

CIIOCOOHOCTH HHUIIUHUPOBATH, | SJICKTPOOTPHULATCIBHOCTE, CTCIICHD
IJIAaHUPOBATb U CAMOCTOSATCIIBHO | OKUCIICHUS, XHUMHUUYCCKAsA  CBA3b,

BBITIOJIHATh TaKyr | MOJIb, MOJISIDHAsl Macca, MOJISIPHBIN
JIESITEIIbHOCTB; o0beM,  YIVIEPOAHBIM  CKeJeT,
- JIP29 unTepec k pa3nuyHBIM | PYHKIHOHAIbHAS rpyIma,
cdepam npodeCCUOHANBHON | pafuKall, HW30MEpHs, H30MEpHI,
JIeATEITbHOCTH, TOMOJIOTUYECKHM psiZl, TOMOJIOTH,
OsBiajgeHne yHHBeEpCAJbHBIMHU | YIIEBOAOPOABI,  KHUCIOPOA- |
Y4eOHbIMH TO03HABATEJIbHBIMH | A30TCOACPIKAIINE COETMHEHUS,
AeHCTBUSIMHU: OMOJIOTMYECKU aKTHBHBIE BEIIECTBA
a)  0a3zoBble  Joruveckue | (yriaeBogpl, KUPBIL, 0enku),

AelcTBHS! MOHOMEp, MOJHMMEP, CTPYKTYpPHOE




- MP5 CaMOCTOSITEJIBHO
bopmynupoBaTh u
aKTyaJIu3UpOBATh npobiiemMy,
paccMaTpuBaTh €€ BCECTOPOHHE;
- MP6 yCTaHaBJIMBATh
CYIIECTBEHHBI MPU3HAK WM
OCHOBaHUSl JUIsI  CpaBHEHMS,
KJIacCU(UKALUU U 000O0IICHHUS,

-  MP7 onpenensate  1enu
JIeSITELHOCTH, 3aJ1aBaTh
nmapamMeTppl M KPUTEPHH HX
JIOCTHKEHHUS;

- MP8 BBISABJIATH
3aKOHOMEPHOCTHU 51
MIPOTHBOPEYUS B

paccMaTpUBaEMbIX SBJICHUAX;
- MP9 BHOCUTb KOPpPEKTHBBI B

JIeSITENIbHOCTb, OLIEHUBATh
COOTBETCTBUE pe3yJIbTaToOB
LEJIsM, OLIEHUBaTb  PHUCKHU

IMOCJICICTBUI NCATCILHOCTH;

- MP10 pa3BuBarh KpeaTHBHOE
MBIIUIEHUE  [PU  PELICHUH
YKU3HEHHBIX TTpo0sieM

0) 0azoBbBIE
HCCJIeI0BATEIbCKHIE
AeCTBUA:

- MP11 BnameTh HaBBEIKAMH
y4eOHO-UCCIIeI0BATENECKON U
IIPOEKTHOH J1€ATENbHOCTH,
HaBbIKaMU pa3perieHUs
npobiem;

- MP16 BbIsSBISTH NPUUHMHHO-
CJIEJICTBEHHBIE CBA3H U
aKTyaJIu3UpOBaTh 3a7a4y,
BBI/IBUTaTh TUIIOTE3Y €€
pelieHus, HaXOAUTh apTyMEHThI
JUIS 1OKA3aTeNbCTBAa CBOUX
YTBEPKIECHHH, 33/1aBaTh
napameTpbl U KpUTEPUHU
pelieHus;

- MP17 ananusupoBatb
MOJIyYEHHBIE B X0JI€ PELICHUS
3aJ]a4M Pe3yJIbTaThl, KpUTHUYECKH
OILICHUBATh UX JIOCTOBEPHOCTH,
IIPOrHO3MPOBATh U3MEHEHHE B
HOBBIX YCJIOBUSIX;

- MP21 ymeTs nepeHoCUTh
3HAHHUSA B MTO3HABATEJIbHYIO U
MPAaKTUYECKYIO 00JIaCTH
KU3HECSITEbHOCTH;

- MP22 ymeTh HHTErpUpOBaTh

3BEHO, BBICOKOMOJIEKYJISIPHBIE
COEIMHEHMUS, KpUCTaJuIMuecKas
peuierka,  TUOBl  XUMHUYECKUX
peakuuin (OKHMCIUTENBHO-
BOCCTaHOBUTEIIbHEIE, 9K30-U
SHAO0TEPMUYECKUE, peakuuu
HOHHOTO oOMeHa), pacTBop,
JNEKTPOJIUTHI, HERJIEKTPOJIUTHI,
ANEKTPONIUTHYECKAS JTUCCOIMALINS,
OKUCJIUTEID, BOCCTAaHOBUTEb,
CKOPOCTh XHMMHYECKOM peakluu,
XMMHYECKOE DPABHOBECUE), TEOPHUH
U 3aKOHBI (TeOopUs XUMHYECKOIO
CTPOEHMSI OPraHWYECKUX BEILECTB
AM. bytneposa, Teopust
ANEKTPOIIUTUYECKON AMCCOLUAIINH,
MIEPUOANYECKUAN 3aKOH ..
MenpneneeBa, 3aKOH COXpPaHEHUs
Macchl), 3aKOHOMEPHOCTH,
CUMBOJIMYECKUN  S3bIK  XHUMHH,
(aKTONOTHYECKUE  CBEJIEHHUS O
CBOICTBax, cocTaBe, MOJYYCHUU U
0e30MmacHoM HCIIOJIb30BAaHUU
BOXHEHIINX HEOPraHUYEeCKHX U
OpPraHMYECKUX BEILIECTB B OBITY U

IIPAKTUYECKON JEATEIIbHOCTH
YEIIOBEKA;

- I1P63 YMETh BBIABIIATD
XapaKTepHbIE IIPU3HAKU u
B3aMMOCBS3b U3YYEHHBIX ITOHATUH,
MIPUMEHSATH COOTBETCTBYIOIIIHE

IOHATHUS TIPU ONHUCAHUU CTPOCHUS
U CBOWCTB HEOPraHUYECKUX U
OpPraHMYeCKUX BEIIECTB M HX
MPEBPAILIECHUI; BBIABJISITH
B3aMMOCBS3b XMUMHUYECKUX 3HAHUU
C MOHATUAMHU U TPEACTaBICHUSIMU

IPYTUxX €CTECTBEHHOHAYYHBIX
MIPEAMETOB;

- IIP64 ymers HCHOJB30BATH
HaWMEHOBaHUS XUMHYECKHUX
COCIMHEHU N MEXIyHApOIHOTO
CO103a TEOPETUYECKOMN u
MIPUKJIATHON XUMUU u
TPUBHAIIbHBIE Ha3BaHUs

BAOXHEUIINX  BEIIECTB  (ITHJIEH,
alleTW/ieH,  I[JMLIEepUuH,  (eHo,
(dopmanpaerus, yKCycHas KUCIOTa,
[JIMIWH, YTapHBIA Ta3, YIIEKUCIbIA
ra3, aMMHaK, TranleHas WU3BECTb,
HeraieHasi U3BecTb, MUThEBAs COJla
U JIPYTHX), COCTaBIATH (HOpMyIibI




3HAHMS U3 Pa3HBIX MPEIMETHBIX
o0JacTei;

- MP23 BeIIBUTATh HOBBIC HJICH,
npeasiaraTh OpUruHaIbHbIC
MOAXObI U PEIICHHS

- CIIOCOOHOCTH UX
HCIIOJIL30BaHHUA B
IMO3HABATEIILHOM 1 COIHMAIbLHOMN
MIpaKTHUKE

HEOPTraHUYECKNUX M OPTaHMYECKHX
BEILIECTB, YPAaBHEHUS XHWMHUYECKHUX
peakmuii, OOBSACHATh HX CMBICI;

MOATBEPKIATh XapaKTepHbIC
XUMHYECKHE CBOMCTBA BEILECTB
COOTBETCTBYIOIIMUMH

SKCHEpUMEHTaMU U 3aIUCAMHU
YpPaBHEHUN XUMHUYECKUX PEAKLIUI;

- TIPG5 ymerp ycTaHaABIMBATh
IIPUHA/IJIEKHOCTD M3yYEHHBIX
HEOPraHWYECKUX U OPraHUYECKHUX
BELIECTB K ONPEEIIEHHBIM KJlaccam
u rpynmnam COEIMHEHU,
XapakTepu3oBaTh HX COCTaB U
Ba)KHEWIIME CBOWCTBA; OMPEIEIAThH
BU/IbI XUMHUYECKHUX CcBs3eH
(xoBaJieHTHas, HMOHHAs,
MeTaNInyecKas, BOJIOPOIHAS),
TUIBl KPUCTAUIMYECKUX PEIIETOK
BEILECTB; KJaccupuIupoBaTh
XUMHUUYECKHUE PEAKIINH;

- I1P61 chopMHUpOBATH
MPEACTABICHUS: O XHUMHUYECKOU
COCTaBJISIOIIEN
€CTECTBEHHOHAY4YHOU KapTUHBI
MHUpa, pOJM XHMHHM B TIO3HAHUU
SIBJICHUI MIPUPOJBIL, B
dbopMUpOBaHMM  MBIIUICHUS U
KYJIBTYpbI JIUYHOCTH, ee
(YHKIIMOHATTBHOW ~ TPaMOTHOCTH,
HEOOXOoIuMOM Uil pelleHud
MPaKTUYECKUX 3a1a4 u
9KOJIOTHYECKH 000CHOBaHHOTO
OTHOIIIEHHS K CBOEMY 3/10POBBIO U
MPUPOIHOM CPEJE;

- [IPG7 ymeTh MpOBOAUTH pacyeThl
0 XHUMHUYECKUM ¢dopMmylraMm U
YPaBHEHUSIM XMMHUYECKUX PeaKLui
C HCIOJb30BaHHEM (PU3MUECKUX

BEJIMYMH, XapaKTEepU3YIOLINX
BellleCTBa c KOJIMYECTBEHHOMU
CTOPOHBI: Macchl, o0beMa
(HOpMallbHbIE ~ YCIIOBHUSI)  Ta3oB,
KOJIM4YECTBA BEIIECTBA;
HCII0JIb30BATh CUCTEMHBbIE
XUMHUYECKHUE 3HAHUA I IPUHSITHS
penieHuin B KOHKPETHBIX
KU3HEHHBIX CUTyalusX,
CBSA3aHHBIX C BELIECTBAMM M HX
IPUMEHEHHEM
OK 02. Ucnonb3oBaTh B odJsiacTu nenHoctu | - [IP68 ywmers mnnaHupoBaTh Hu
COBPEMEHHBIE CPENICTBA HAYYHOI'0 MO3HAHUSA: BBINIOJIHATh XUMHUYECKUN




MIOWCKa, aHAJIN3a U
UHTEpIpeTaluu
uHpopmanuu u
UH(POPMALIMOHHbIE
TEXHOJIOTUH TSI
BBITIOJIHEHUS 3a/1a4
npodeCcCuOHATBLHON
JeSITeIbHOCTH

- JIP36 cdopMHupoBaHHOCTH
MHUPOBO33PEHUS,
COOTBETCTBYIOIIETO
COBPEMEHHOMY
pa3BUTHS

YPOBHIO
HayKu u
00LIECTBEHHOMN IIPAKTHKH,
OCHOBaHHOTO HA  Jauasnore
KYJBTYD, CIIOCOOCTBYIOIIETO
OCO3HAHHIO CBOEr0 MecTa B
MOJIMKYJIbTYPHOM MHPE;

- JIP37 coBepllIeHCTBOBAaHHUE
SA3bIKOBOM M YHTATEJIbCKOU
KYJIBTYpPbI KaK CpeacTBa
B3aUMOJICUCTBUSA MEXIY
JIOJIbMU U TTO3HAHUS MUPA;

- JIP38 oco3HaHue 1EHHOCTH

Hay4HOH JeATEIbHOCTH,
TrOTOBHOCTb OCYLIECTBIIATh
IIPOCKTHYIO 51
UCCIIEN0BATEILCKYIO
JIeATEIbHOCTh NUHAUBUIYAIBHO U
B IPYIIIE;

OBjaieHHe YHHBEpPCAJbLHBIMH
Y4eOHBbIMH NO3HABATEIbHBIMHU
JeHCTBUSIMM:

B) pabora ¢ undgopmanmeii:

- MP25 BnameTrb HaBBIKAMH
noNyueHuss HHPOpMAIMK U3
HWCTOYHHKOB  pa3HBIX  THIIOB,
CaMOCTOSITENIbBHO OCYUIECTBIISATh
ITOWCK, aHaJIMu3,
CHCTEMAaTHU3alIHIO "
UHTEpIpeTanuio  uHpopmauu
pa3IMYHBIX BUAOB U  (QopMm
MIPE/ICTABJICHHS;

- MP26 co3gaBaTh TEKCTHI B
pa3IMYHBIX (opMarax ¢ y4eToM

HazHaueHus MHpoOpMAlMM U
LIEJIeBOM ayAUTOPHUM, BBIOUpAs
ONTHUMAJIbHYIO bopmy
MIpeJICTaBICHUS u
BU3YaJIM3aluy;

- MP27 OIICHUBATh

JIOCTOBEPHOCTb, JIETUTUMHOCTD
uH(pOpMalliU, €€ COOTBETCTBUE
MPaBOBBIM u MOPAJIbHO-
ATUYECKUM HOpMaM;

- MP28 ucnonb3oBaTh CpeAcTBa

MH(OPMaLMOHHBIX "
KOMMYHUKAI{MOHHBIX
TEXHOJIOTHI B peleHnn
KOTHUTUBHBIX,

AKCTICPUMEHT (mpeBpareHus
OpPraHUYeCKUX  BEIIECTB  MpHU
HarpeBaHUM, MOJIyYeHUE dTUJICHA U
HU3y4YEeHHUE €ro CBOJCTB,
KayeCTBEHHbIE peakuuu Ha
IBJCTUABI, KpaxMal, YKCYCHYIO
KUCJIOTY; JieHaTypauus OeIKOB Mpu
HarpeBaHWH, LIBETHBIE PEAKIHH
OeNKOB;  NPOBOAUTH  peEaKLUu
HOHHOrO  OOMEHa,  OIpEeNeNsTh
cpeny BOJIHBIX pacTBOpOB,
KayeCTBEHHBIC peaxiuu Ha
cynbdar-, kapOOHAT- U XJIOPHJI-
aHMOHBI, HAa KAaTUOH AaMMOHHUS;
pemiaTh SKCIIEPUMEHTAaJIbHbIC
3aJaul 1o TeMaMm «MeTamibsl» U
«Hemerannel») B COOTBETCTBHH C
IpaBWJIaMU TEXHUKU 0€3011aCHOCTU
npu oOpaleHuu ¢ BEIICCTBAMH U
1a0opaTopHbIM  000pyAOBaHUEM;
IPEACTaBIATh pe3yIbTaThI
XUMHYECKOTO  JKCIepUMEHTa B
dbopme 3aIrmcu YpaBHCHHIA
COOTBETCTBYIOIIUX  peakuuil U
¢bopMynHpoBaTh  BBIBOJBI  HA
OCHOBE 3THUX PE3YyJIbTATOB;

- P69 ymerp aHanu3upoBath
XUMUYECKYIO UH(pOPMaLHIO,
MOJIy4aeMyo u3 pasHbIX
UCTOYHUKOB (CPEICTB MaccOBOU
uHpopmanmu, cetb VHTEepHET WU
JpyTHe);

- BIIQJIETh OCHOBHBIMH METOIAMU
HAy4YHOTO TIO3HAHUS BEUIECTB U
XUMHAYECKHX SIBIICHUI
(mabmronenue, U3MEpPEHHE,
HKCIEPUMEHT, MOJICITUPOBAHHE);

- [IPG7 ymeTh MpOBOAUTH pacyeThl
Mo XUMHYeCKHM (opMynam u
YPaBHEHUSAM XUMUYECKUX PEaKIIHii
C HCIHOJb30BaHHEM (PU3MUECKHX

BEJIMYMH, XapaKTEepU3YIOIINX
BellleCTBa c KOJIMYECTBEHHOMU
CTOPOHBI: MAacchl, o0beMa
(HOpMallbHbIE  YCIIOBHUSI)  Ta3o0B,
KOJINYECTBA BEILECTBA;
HCIIOJIb30BaTh CHUCTEMHBIE
XUMHUYECKHUE 3HAHUA I IPUHSITHS
penieHuin B KOHKPETHBIX
KU3HEHHBIX CUTYalusX,

CBA3aHHBIX C BEHICCTBAMH H HX
INIPUMCHCHUCM




KOMMYHUKATHBHBIX n

OpraHM3aIlMOHHBIX  3adad ¢
COOIIOIEHUEM TpeboBaHUI
PTrOHOMUKH, TEXHUKU
0€30MacHOCTH, TUTHCHBI,
pecypcocOepexeHusi, MPaBOBBIX
U OTUYECKHX HOPM, HOPM
UH(POPMALMOHHOM

0e30IacHOCTH;
- MP29 BnaneTs HaBBEIKAMUA
pacro3HaBaHMs U 3aITUTHI

uHpopManuy,
nH(}pOpMaAITMOHHOM
0€3011aCHOCTH JJUYHOCTH
OK 04. D¢pdexTuBHO - JIP2 TOTOBHOCTh kK | - [IP68 ymeTp mnnaHupoBaTh H
B3aWMO/ICHICTBOBATH U CaMOPa3BHUTHIO, BBITIOTHSTH XUMHUYCCKHMA
paboTaTh B KOJUIGKTHUBE U | CAMOCTOSITENIbHOCTH U | DKCIIEPUMEHT (mpeBparteHus
KOMaH/ie CaMOOTIPEICIICHUIO; OpPraHUYeCKHUX  BEIIECTB  MpHU
- MP4 oBnageHue HaBbIKaMHU | HarpeBaHUU, MOJTYYCHHE ITHIICHA U
yueOHO-UCCIIEI0BATENbCKOMH, U3yUYCHHE ero CBOWCTB,
OPOEKTHOH W COIMAJbHOM | KAUECTBEHHBIE peakuuu Ha
JeSITeTbHOCTH; QIBJIETUABI, KpaxMal, YKCYCHYIO
OnJiaieHne YHUBEPCAJbHBIMH | KHCIIOTY; A€HATypauus OeJKOB MpU
KOMMYHUKATHBHBIMU HarpeBaHWM, I[IBETHBIE PEaKIUU
AelcTBUSIMU: OeNKOB;  NPOBOAUTH  pEaKLUu
0) coBMecTHasl 1eITeJIbHOCTh. | HIOHHOTO  OOMEHa,  ONpEeNeNsTh
- MP 35 nonumMare U | cpeny BOJIHBIX pacTBOpPOB,
UCTIONIB30BaTh  NPEHMYIIECTBA | KAUECTBEHHBIC peaxIuu Ha

KOMaHJHOM U HMHAMBUIYaJIbHON
paboThI;

- MP 37 npuHumare wnenu
COBMECTHOM JIeSITEIIbHOCTH,
OPraHu30BbIBaTh n
KOOPIAWHUPOBATH JIEUCTBUS 10
€e JIOCTIKEHMIO: COCTaBISATh
IJIaH JIEUCTBUM, pPaCHpPEAEISThH

poiM ¢ y4eTOM  MHEHUM
YYaCTHUKOB o0cyXIaTh
pE3yIbTATHI COBMECTHOM
paboThI;

- MP 40 koopauHHMpOBaTh u
BBINOJIHATE PabOTy B YCIOBHSX

peaibHOTO,  BHUPTYalbHOIO U
KOMOWHUPOBaHHOTO
B3aMMO/ICHCTBHS,

- MP 41  ocymecTBiIsATh
MO3UTUBHOE CTpaTernyecKoe
MIOBE/ICHNE B pa3IMYHbIX
CUTYalusX, MIPOSIBIISATH
TBOPYECTBO U  BOOOpPaXKEHHUE,

OBITh MHUIIMATUBHBIM
OBJajleHNe YHUBEPCAJIbHBIMH

cynbdar-, kapOOHaT- W XJIOPUI-
AQHUOHBI, Ha KaTUOH AaMMOHUS;
pemaThb JKCIEPUMEHTAJIbHBIE
3a1aun Mo temam «Metamey U
«Hemertamibl») B COOTBETCTBUU C
MpaBUJIaMU TEXHUKU O€30MaCHOCTH
npu OoOpalleHuN C BELIECTBaMHU U
1abopaTopHbIM  000pyAOBaHUEM;
MIPEICTaBIATh pe3yJIbTaThl
XUMHYECKOTO  JKCIIEpUMEHTa B
dbopme 3arucu ypaBHEHUM
COOTBETCTBYIOIIUX  pEakUuid U
¢bopMmynupoBaThb ~ BBIBOJBI  Ha
OCHOBE ITHX PE3YyJIbTaTOB




pPeryJsiTUBHbIMHU ACHCTBUAMM:
r) NpUHsATHE ce0s1 W JAPYrux
JIofiei:

- MP58 npunumarb MOTHBBEI U
apryMEeHThl JApYruX JIOAEH INpu
aHaJIn3e pe3yJIbTaToB
JIeATEIbHOCTH;

- MP60 npusHaBaTh CBOE IIpaBoO
W T1paBO JPyrux JrOAEH Ha
OIINOKH;

- MP61 pa3BuBaTh CHOCOOHOCTH
MIOHMMATh MUP C NO3ULUU
JIPYroro 4ejoBeKa;

OK 07. CogeiicTBoBaTh
COXPaHEHHUIO
OKpYKarolleu Cpeibl,
pecypcocOepexeHHIo,
IPUMEHSTH 3HaHUA 00
M3MEHEHUU KIIMMara,
IPUHLIUIIBI OEPEKITUBOTO
MIPOU3BO/JICTBA,

3¢ (HeKTHBHO JCHCTBOBATH
B UpPE3BBIYANHBIX
CUTYaIHsAxX

B obs1acTH 3K0/10rMYECKOrO
BOCIIUTAHMSA:

- JIP31  chopmupoBaHHOCTH
9KOJIOTUYECKOU KYJbTYpHI,
IMOHUMaHue BITUSTHUS
COIIMAIbHO-3KOHOMUYECKHUX
IIPOLIECCOB Ha COCTOSIHHE
OPUPOJHOM U COLMAIBHOM
Cpelibl, OCO3HAaHUE TJ100aIBLHOTO
XapakTepa 9KOJIOTUYECKUX
npo0Jem;

- JIP32 nnaHupoBaHue U
OCYILIECTBJICHUE JICCTBUM B
OKpY’Kalolllel cpelie Ha OCHOBE
3HaHUSA [eJled  yCTOMYUBOTO
Pa3BUTHS YEIIOBEUECTBA;
AKTHBHOE HENPUATHE NEHCTBHM,
MPUHOCSIINX Bpen
OKpYXaroIlei cpese;

- JIP34 ymeHne nporHo3upoBarb
HeOJIaronpusITHbIE
JKOJIOTUYECKUE MIOCJIEACTBUS
MPEANPUHUMAEMBIX  JIECHUCTBUH,
MpeIOTBpalaTh HX;

- JIP35 pacmmpenue omnsita
JIEATEIIbHOCTH  3KOJIOTMYECKOU
HaIpaBJIEHHOCTH;

- OBJIJICHUE HAaBBIKAMH YIEOHO-
HCCIIEI0BATENILCKOM, POEKTHOMN
W COITMAJIbHOMN JIEATCILHOCTH;

- I1P61 copMHpOBATH
OpPEACTaBICHUSA: O XUMHUYECKOU
COCTABJISIFOLIEN
€CTECTBEHHOHAY4HOM KapTHUHBI
MHpa, POJM XHMHUU B TO3HAHHUU
SIBJICHUN IIPUPOIBI, B
(GOpMHpPOBAaHUM  MBIIUICHUS U
KYJIBTYpPbI JIMYHOCTH, ee
(YHKIMOHATBHOH ~ TPaMOTHOCTH,
HEOOXOIMMOW  JUIsl  pelIeHus
PaKTUIECKUX 3a1a4 "
9KOJIOTUYECKU 000CHOBAHHOTO
OTHOIIECHHUS K CBOEMY 3/I0POBBIO U
IpUPOAHOIL cpene;

- IIP610 ymerp  coOmomaTh
npaBuiIa HKOJIOTHYECKU
11e7Ieco00pa3HoOro  TOBENCHHUS B
OBITY U TPYJIOBOH JEATETHLHOCTH B
HENsIX COXpaHEHHS CBOETO
30pOBbs U OKpPY KaroILeH
MPUPOJHON  CpEIbl;  YYHTHIBATH
OTaCHOCTh BO3/IEUCTBUS HA JKUBBIE

OpTraHHU3MbI ONMPCACIICHHBIX
BCIICCTB, IIOHHUMas CMBICJI
IoKa3aTejisa np C,Z[CJIBHOI>'I

HOHYCTHMOﬁ KOHICHTpAauu

IIK 1.4. OcymecTBasaTh
OIepaTUBHBIA KOHTPOJIb
KayecTBa U
CBOEBPEMEHHOCTH
BBITIOJTHEHUS
TEXHOJIOTUYECKHUX
orepanuii, 1 pa3paboTKy
MPEIOKEHUH 11O
COBEPIIEHCTBOBAHUIO

- JIP6 oco3Hanue cBOuX
KOHCTUTYIIMOHHBIX TIPaB U
00s13aHHOCTEH, YBaXKEHHE
3aKOHA U MPaBOMOPSIKA;
MP43 caMOCTOSATEIIHLHO
COCTaBIISITh TUIaH PEIICHUS
POOJIEMBI C YUETOM
HMMEIOIINXCS PECYPCOB,
COOCTBEHHBIX BO3MOKHOCTEH U

[IPGY9  ymerp  aHamU3UpOBATH
XUMHYECKYIO UHOpMaILIHIO,
MOJTy4aeMyHo u3 pa3HbIX
HUCTOYHUKOB (CpEACTB MaccOBOM
uHpopmanuu, cerb VHTEepHET u
ApyrHe);

- BJIAJIETh OCHOBHBIMU METOJIaMU
Hay4yHOrO IIO3HAHUS BELIECTB U
XUMHYECKHX SBJICHUN




TEXHOJIOTHH B 00JIaCTH MIPEANOUYTEHU; (mabmoeHue, HU3MEpPEHHE,

cozepKaHus U MP49 naBath O11EHKY HOBBIM 9KCIIEPUMEHT, MOJIETIUPOBAHUE)
pas3BeieHus CUTYyallUsIM, BHOCUTb

CEJIbCKOX O35 CTBEHHBIX KOPPEKTUBBI B IESATEIbHOCTb,

KUBOTHBIX, 3arOTOBKH, OLIEHUBATh COOTBETCTBUE

XpaHEeHUs!, TOJITOTOBKU K | pe3yJIbTaTOB LIEJISIM;
KCIOJIb30BaHMI0 KOpMOB, | MP50 Bragers HaBbIKaMu
IIOJIy4EeHU S, IEPBUIHOU MIO3HABATENBHOM pedreKchu Kak
nepepabOTKU U XPAaHEHHUS | OCO3HAHMSI COBEPIIAEMBIX
MPOJYKLIUU, B TOM YHCIIE, | JEHCTBUM U MBICTUTEIBHBIX

C UCII0JIb30BaHUEM IIPOLIECCOB, UX PE3YyJIbTATOB U
KOHIICTILINK OEpekIIMBOTO | OCHOBAHUMU
IIPOU3BOJCTBA

OcBoenue conepxkanusi yudeOHo mucturuimabl OJ[.12 «Xumus» oOecrieyuBaer
JOCTUKEHHE 00YUAIOIIUMHUCS CIENYIOIIMNX JUYHOCHIHBIX Pe3YAbMmamoe 60CNUMaHU.
JIP4 TlposBisitolnidA U JEMOHCTPUPYIOIIHNI YBAaXKEHHUE K JIFOASM TPYAd, OCO3HAOIIUIA
LEHHOCTh COOCTBEHHOTO Tpyaa. Crpemsuuiics K (GOpMHpPOBaHUIO B CETEBOM cpene
JUYHOCTHO U MPO(heCCUOHATHLHOTO KOHCTPYKTUBHOTO «IIU(DPOBOTO Ciieia»

JIP 10 3a0otsmmiicss 0 3aluTe OKPYXKAIOMIEH Cpellbl, COOCTBEHHOM M UYXKOU
0e30MacHOCTH, B TOM YHCIIe HU(POBOI

2. CTPYKTYPA U COJEP)KAHUE YYEBHOM JUCIHUILINHBI
2.1. O0bem yuyeOHOM AUCHMINIMHBI U BHAbI Y4e0HO padoThI

Bup yueOHOoI padoThI O0BeM B yacax
O0bem 00pa3oBaTe/IbHON NPOrpaMMBbl AMCHHUILIMHBI 144
B TOM YHCJIE:

OCHOBHOE COJIepPKaAHUE 96
B TOM YUCJIE:

TEOPETHYECKOE 00yUEHUE 44
PAKTUYECKUE 3aHITHUS 34
8 MOoM yucje: KOHmMpOoabHble pabombl 8
71ab0paTOpHBIC 3aHATUS 18
IIpodeccnoHAIBLHO-OPUEHTHPOBAHHOE COAePKAHHE 42
(conepxxaHMe MPUKJIATHOTO MOTYJIA)

B TOM YHCJIE:

TEOPETUYECKOE 00yUCHHE 12
MPAKTUYECKUE 3aHSATHUS 16
71ab0opaTOpHBIC 3aHATHUS 14

IIpome:kyTOYHAs aTTeCTAlMA - IK3aMeH 6




2.2. TemaTH4YeCKUMi

IUIaH ¥ cofepxkanne TucuuIuInabl Q1,12 Xumus

dopmHpyeMble
HaumeHnoBanue Copnepxxanue yuyeOHOro Mmarepuasa (0CHOBHOe M NPodecCHOHAIBLHO OPHEHTHPOBAHHOE), Ofnéy | oMueTeHm,
pa3/1esioB U TeM JiabopaTopHbIe U MPAKTHYECKUEe 3aHATHUS, IPUKJIATHOI MO1YJ/Ib yacop | T HOCTHRICH
npeaMeTHbIE
pe3yJIbTaThl
1 2 3 4
Coaep:xaHue yueOHOIro MaTepuaJia 96
Pasnen 1. TeopeTnyeckue 0CHOBbI XUMHU 24
Tema 1.1. Coaep:xaHue yueOHOro MaTepuaJia 2 OK 01
OCHOBHBIE XUMHYECKUE | X IMUUYECKUH DJIEMEHT. ATOM. SAnpo aroma, U30TOMBL. DJIEKTPOHHAs 00O0JOYKA. DHEPreTuyecKue JIP 4,10
OHATHUA 1 3aKOHBI, YPOBHH, TOJIYPOBHH. ATOMHBIC opOuTanu, s-, P-, d- smemeHTbl. OCOOCHHOCTH pPAaCIpEICICHHS 1
CTPOCHME aTOMOB JJIEKTPOHOB IO OpPOHUTANsIM B aroMax »JJIEMEHTOB IEPBBIX YETHIPEX MEPHUOJOB. DJIEKTPOHHAS
XUMHYICCKHAX KoH(purypamnus aToMoB. OCHOBHBIE XUMUYECKHE 3aKOHBI
SICMCHTOB IIpakTHyecKue 3aHATHS
IIpakTuyeckas padora Nel. «OCHOBHbIE KOJIMYECTBEHHBbIC 3aKOHbI B XMUMHH U PacueThl IO
YPaBHEHUSAM XUMHUECKHUX PEAKIIUI.
OTHocuTEeNBbHBIE aTOMHAas W MOJEKyJsipHas Maccel. MonspHas macca. KomnuecTBo BelecTsa. 1
MaccoBas gonsi BemiecTBa. 3akoH ABoraapo. MossipHbeiii 00beM razoB. OTHOCHTENbHAS TIJIOTHOCTh
ra3oB. PacueTsl 0 ypaBHEHMSIM XUMUYECKUX PEAKLUN C UCIIOJIb30BAHNEM MAacCOBOM JIOJIM BEILIECTBA,
00beMa (HOpMaJIbHBIE YCIIOBHUS ) Ta30B, KOJIMYECTBA BEIIECTBA
Tema 1.2. Coaepxanue yueOHOIro MaTepuaJia 2 OK 01
Ilepnonnuecknii 3akoH | [lpakTHYeCKHe 3aHATUS OK 02
u [lepuonnyeckas IIpakTnyeckas padora Ne2. «/I3yueHue nepuoOAMYECKUX 3aKOHOMEPHOCTEM M MX B3aUMOCBS3H CO 1K 1.4.
CHCTEMA XMMHYECKHX | cTpoeHHEM aTOMOBY. JIP 4,10
snementos J1. M. ITepuoanueckas cucrema xumudeckux ieMeHToB (.M. MenneneeBa. CBs3b NEPUOAMUECKOTO 3aKOHA
Menneneesa, uX CBA3b |y [eproanueckoil CHCTEMBI XHMHYECKHX SIEMCHTOB C COBPEMEHHOI TeOpHeil CTPOCHHS aTOMOB.
C COBPEMEHHOH 3aKOHOMEPHOCTH HM3MEHEHUS! CBOICTB XMMHUYECKHUX 3JIEMEHTOB, 00pa3yeMbIX HMH TMPOCTHIX U 2

TEOPHEN CTPOEHUS
aTOMOB

CJIOKHBIX BEIIECTB IO IpymnnaMm U nepuogam Ilepuonnueckoid cucreMsl. 3HAYEHHE MEPUOANIECKOTO
3aKOHA U CUCTEMBI XUMHYECKUX dr1eMeHTOB .M. MeHneneeBa B pa3BUTUM HAYKH.

VYcraHOBIEHHE CBSI3M MEXAY CTPOCHHEM aTOMOB XHUMHYECKMX JJEMEHTOB M MNEPHOIUYECKUM
U3MEHEHUEM CBOWCTB XMMHMYECKUX DJIEMEHTOB M UX COCIMHEHHMH B COOTBETCTBUU C IIOJIOKEHHEM
Ilepnonnueckoir cucrtemsl. PeleHne NpakTHKO-OPUEHTHPOBAHHBIX TEOPETHYECKUX 3aJaHUM Ha
XapakTepU3alil0 XMMHUYECKUX DJJIEMEHTOB «MeTtajuinyeckue / HEMeTaJUIMYeCKHe CBOICTBa




XUMUYECKUX DJIEMEHTOB B COOTBETCTBUU C HUX DJJICKTPOHHBIM CTPOEHUEM M TOJIOXKEHUEM B
MepUONYECKON cucTeMe Xxumuieckux sneMmeHToB JI.1. MenaeneeBa

Tema 1.3.

CrpoeHue BemecTsa u
IIPUPOJIa XUMUYECKON
cBsi3u. MHOroo6pasue
BEILIECTB

Conep:xanue yueOHOro MaTepuaJia

Crpoenue BemecTBa. XUMHUYECKast CBA3b. BUAbl XMMHYECKON CBSI3U (KOBaJIGHTHAs HEMOJSpHAs U
MOJIIpHAs, MOHHAs, MeTa/uindeckas). MexaHu3Mbl 00pa30BaHUS KOBAICHTHOW XUMHUYECKOW CBS3H
(oOMeHHBIHT u JIOHOPHO-aKIIETITOPHBIN). Bonoponnas CBSI3b. BasnieHTHOCTSB.
DneKkTpooTpulaTeabHOCTh. CTeneHb okucieHus. oHbl: KAaTHOHBI U AaHUOHBI

IIpakTnyeckune 3aHsATHS

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

JleMoHcTpanus MojieNieil KpUCTAJUIMYECKUX PEIIeTOK: MOHHOM (XJIOpH HATpHsl), aTOMHOM (rpadur
U anMa3), MOJIEKYJSpHOH (YIVIEKMCIBIM Ta3, MOJ), METAJUIMYECKON (HaTpui, MarHuii, Menp).
Pemienue npakTHueckux 3ajaHUi Ha COCTaBJIEHUE JIEKTPOHHO-TpapuuecKux GopMyIl 3JIeMeHTOB 1—
4 mepuo0B

OK 01
JIP 4,10

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). BemiecTBa MOJEKYISIpHOTO M HEMOJIEKYISIPHOI'O CTPOEHHS.
ArperaTHble cOCTOSTHUS BemlecTBa. Kpucrammmueckue u aMopgHbIE BEeIeCTBa. 3aKOH IMOCTOSHCTBA
cocTaBa BelecTBAa. THMBI KPUCTALIMYECKHX PELIETOK (aTOMHas, MOJIEKYJsipHas, HWOHHas,
MeTaJlJIn4ecKasi). 3aBUCUMOCTh CBOMCTBA BEHIECTB OT THIA KPUCTAIIINYECKON PEIIETKI

IIpakTHYecKHe 3aHATHA

IIpakTnyeckas padora Ned. «HomeHKIaTypa HEOPraHMUECKUX BEIIECTBY.

Pemenne npaktuyeckux 3alaHui Mo Kiaccu(UKALMM, HOMEHKJIATYpEe U XUMHYECKUM (popmyiaam
HEOPraHMYECKUX BEIECTB Pa3IMUYHBIX KJIAcCOB (YrapHbIM ras, yriekuciblii ra3, aMMHUak, ramieHas
U3BECTh, HEralleHas U3BECTb, MUThEBAsI COJA U APYTUX): HA3BaHMs BELIECTB IO MEXKIYyHApOIHOU
(MIOITAK) mnm TpuBHaIbHONW HOMEHKJIAType M COCTaBlIeHHE (OPMYJbl XMMUYECKUX BEIECTB,
ornpezeNeHue NMPUHAAIEKHOCTH K Kiaccy. [louck nHpopmanuy no Ha3BaHUSIM, WAEHTU(DUKATOpaM,
CTPYKTYpHBIM (popMysiaM. AHaNIN3 XUMHUYECKON HH(pOpMALUY, TOTYy4aeMO U3 Pa3HbIX HCTOYHUKOB
(cpencTB MaccoBoi MH(popMaru, cetb IHTepHeT U ipyrue)

OK 01
OK 02
JIP 4,10

Tema 1.5.

Conep:xanue yueOHOro MaTepuaJia




TUIBl XUMHYECKUX
peakuuii

Xumnueckas peakius. Knaccupukanuss ¥ THIBI XUMHUYECKHMX pPEAKUUMH B HEOPraHUYECKOH u
OpPraHMYECKON XUMUH. 3aKOHBI COXPAHEHMS MACcChl BELIECTBA, COXPAHECHU U NPEBPALLEHUS SHEPTUN
IpU XUMHUYECKUX peakuusax. OKUCIUTENbHO-BOCCTAHOBUTEIbHbBIE PEAKIUM (YpaBHEHUS! OKHUCICHUS-
BOCCTAHOBJICHMSI, CTCIICHb OKHCJICHHS, OKHCIIUTENb W BOCCTAHOBUTEINb, IPOLIECCHI OKHUCICHHS U
BOCCTAHOBJICHUS, Ba)KHEHIIME OKUCIUTEIM ¥ BOCCTAHOBMUTENM, METOJl 3JIEKTPOHHOro OanaHca,
JJIEKTPOJIM3 PAaCTBOPOB M PACIIABOB BEILECTB, OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIE DPEAKLIUU B
IPUPOJIE, IPOU3BOACTBEHHBIX MIPOLIECCAX U KUIHEAESITEIbHOCTH OPraHU3MOB)

JlaGopaTopHble 3aHATHSA

JlaGoparopHasi padora Nel «TuIbl XUMHUUYECKUX PEAKIIHII».

HccnenoBanue TUIIOB (110 COCTaBY U KOJIMYECTBY UCXOJHBIX U 00OPa3yIOLIMXCs BEIIECTB) U IPU3HAKOB
XUMUYECKUX peakiui. CocTaBleHUE YpPABHEHUM pPEAKUUN COCIUHEHUs, PA3JIOKEHUS, 3aMELICHUs,
oOMeHa, B T.4. peaKkIuid TOpEHHUs, OKHUCJIEHUs-BoccTaHOBJIeHUs. (CocTaBlieHWE W ypaBHHBAHUE
OKHUCJIUTEIbHO-BOCCTAHOBUTENBHBIX pPEaKIUi METOJOM 3JEKTpOHHOro OanaHca. PacderHble 3amaun
Ha HaXO0XJICHUE OTHOCHUTEIIbHON MOJIEKYJPHOW MacChl, ONPEICIECHUE MACCOBOM JOJIM XUMHYECKUX
3JIEMEHTOB B CJIOKHOM BELIECTBE

OK 01
OK 02
JIP 4,10

Tema 1.6.

CKOpOCTh XMMHYECKUX
peakuuii. XuMHU4eCcKoe
paBHOBECHE

Conep:xanue yueOHOro MaTepuaJia

CKOpOCTh peaxIiu, € 3aBUCUMOCTh OT Pa3IHYHBIX (PAaKTOPOB: MPHPOJIBI PEarUPYIOIINX BEIIECTB,
KOHIIGHTPALMU pPearupyrolux BelIeCTB, TEeMIEpaTypbl U IUIOIIAAM PEAKIMOHHOM MOBEPXHOCTH.
TemnoBele 3G (deKTbl XMMHUUYECKUX pEeaKLIMi: 5K30- W HHAOTEpMUUYECKHE peakuuu. OOpaTumeble
peakuuu. XuMudeckoe paBHoBecre. DaKkTOpsI, BAUAIOMNE HA COCTOSHUE XUMUYECKOIO PAaBHOBECHS
(KOHLIEHTpalMsl peareHTOB WIM TPOAYKTOB pEakluu, AaBieHue, Temmeparypa). [Ipunuun Jle
[Tarense

HpaKaneCKne 3aHATHUSA

IIpakTnuyeckas padora NeS. «BrnusHue pa3nuyHbIX (PaKTOPOB HA CKOPOCTh XUMHUECKONW PEAKLIUN.
Pemenne nmpakTUKO-OPUEHTUPOBAHHBIX 3a/laHUN HAa aHAINU3 (PAKTOPOB, BIUSIOLUIMX HAa MU3MEHEHHE
CKOPOCTH XMMHYECKOW peakIMH. 3aBUCUMOCTb CKOPOCTHM XMMHYECKON PEAKIUH OT NPUCYTCTBUS
KaTaJn3aropa Ha MpHUMEpe pa3ioXkKeHUs MEePOKCHAA BOJOPOJA C MOMOILBIO JUOKCHJA MapraHua U
Karasna3bl. PellieHne npakTMKO-OpUEHTUPOBAHHBIX 3alaHuil Ha npuMeHeHue npunuuna Jle-Illarense
JUIS. HaXOKJCHHsI HAIPaBJICHUs CMEIICHHs] paBHOBECHS] XUMUYECKOW peaklnu U aHaiu3 (pakTopos,
BIIMSIOIIMX HA CMEIIEHNE XUMUYECKOTO PABHOBECHS

JlabopaTopHble 3aHATHSA

JlaGoparopnass padora Ne2 «l3ydeHHe 3aBUCHMOCTH CKOPOCTH XHMHUYECKOM pEAKIHUH OT
KOHIIEHTPALlUK PEArupyIolnX BEIIECTB U TEMIIEPATYPHD».
1. JlabopaTopnast pabota Ne2.1 «OmnpeneneHne 3aBUCUMOCTA CKOPOCTH PEAKIIMH OT KOHIEHTPAIUH
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pearupyromux BCHICCTBY. I/ICC.HGI[OBaHI/Ie 3aBUCUMOCTHU CKOPOCTHU PCAKIHMU OT KOHHICHTpAIIUH.
OHpeI[CJ'ICHI/IC KOHCTAHTbI CKOPOCTH pCaKIIun Fpa(i)I/I‘IeCKI/IM METOJ0M.

Tema 1.7.

PactBopsl, Teopust
3JIEKTPOJIUTAYECKOMN
JUCCOLIMAUU U NOHHBIN
oOMeH

Conep:xanue yueOHOro MaTepuaJia

PactBOpbI. BUbI pacTBOPOB MO COACP!KAHUIO PACTBOPEHHOTO BemecTBa. PactBopumocts. [ToHsTHE O
JIMCIIEPCHBIX CUCTeMaX. VICTHHHBIC W KOJUIOUIHBIE pacTBOPBL. MaccoBas J0J1s BEIIEeCTBa B paCTBOPE.
[Tonsitue o BogopoanoM nokazaresne (pH) pactBopa. Dnekrponutudeckas auccounanusi. CHIbHbIE U
cJ1a0bIe AJICKTPOIUTHI, HEAJIEKTPOIUTHI. Peakiimu mnoHHOro oOMeHa

JlaGopaTopHble 3aHATHSA

JlabopaTopnasi paGora Ne3 «IIpuroroBieHne pacTBOPOBY.

[TpuroroBneHre pacTBOPOB 3aJaHHOM MaccOBOH Josiell PAacTBOPEHHOIO BEIECTBA, IPOBEICHUE
peakyii HOHHOrO OOMEHA, OIPENENIEHUE Cpelbl PaCTBOPOB BELIECTB C MOMOILBIO YHUBEPCAIBHOIO
UHAUMKaTopa (Kucias, HeWTpaibpHas, ULIieJoyHas). 3aJaHusi Ha COCTABJICHHUE HMOHHBIX PEAKIMM.
Pemnienne npakTHKO-OpUEHTHPOBAHHBIX PACUETHBIX 33aJaHUI HA PACTBOPHI, HCIIOJIb3YeMbIe B OBITOBOM
U NIPOU3BOJICTBEHHOMN JEATEIbHOCTH Y€JIO0BEKa

Jladoparopnas padora Ned «Peakiuu rugpoinsa.
HccnenoBanue cpeipl pacTBOPOB CoJici, 00pa30BaHHBIX CHIIBHBIMU M CIIA0BIMU TPOTOJIMTAMH, U HX
peaKIyii ¢ pacTBOpaMH IIeN04H 1 KapOoHaTta HaTpus. CocTaBIeHUE PEaKIMid THIPOJIN3a COIeH

JlaboparopHasi padora NeS «VccnegoBaHue AUCIEPCHBIX CUCTEM.

Crtpoenue u (pakTopsl yCTOMUMBOCTH aucnepcHbIX cucteM. CTpoeHue Muuesibl. PaccenBanue ceera
IpU TPOXOXKIEHUH CBETOBOTO IyYKa uepe3 ONTHYECKH HEOJHOpOoJHYI0 cpeny (3ddexra Tunnams).
[IpuroroBneHne U U3y4eHHE CBOMCTB AMCIIEPCHBIX CHCTEM pa3HbIX BHJIOB: CYCHEH3UHU, IMYJIbCHH,
KOJUIOUHOTO pacTBopa. CpaBHEHHE CBONCTB HMCTUHHBIX U KOJJIOMJHBIX PacTBOPOB, BBISIBICHUE
OCHOBHBIX Pa3INYuil MEXIy HUMU

OK 01
OK 02
OK 04
OK 07
[IK 1.4.
JIP 4,10

Kontpoabsnast padora 1 CtpoeHue BellecTBa U XMMUYECKHE peakuu (o paszzaeny 1)

Pa3nea 2. Heopranunyeckasi xumust
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Tema 2.1.
DOU3NKO-XUMHYECKIE
CBOMCTBA
HEOPraHUYECKUX
BEILIECTB

Conep:xaHue yueOHOro MaTepuaJia

10

Mertamibl. [Tonoxxenne MetaioB B [lepuoandeckoit cucreMe XUMHUYECKUX 31eMeHTOB. OCOOeHHOCTH
CTPOEHHS 3JEKTPOHHBIX 000JI04eK aToMOB MeTaiioB. OOmue ¢Qusnueckue CBOMCTBA METAIOB.
CnnaBel MeETalIOB. JJEKTPOXMMMUYECKHUH Psii HANpPsDKEHUH MeETalioB. XHMHUYECKHME CBOMCTBA
BaXHEHIINX METAJIJIOB (HATPHU, Kaluii, KaJIbLIUNA, MarHUH, aTlOMUHUHN, IUHK, XpOM, JKeJIe30, Me/lb) U
uXx coeuHeHui. O6mue crnocoObl noyryyeHust MeTayuioB. [IpuMeHeHne MeTalIoB B ObITY M TEXHUKE

Hemeramnbl. [lonmoxenue HemeramnoB B Ilepuogmueckoil cucreme xumuueckux snementoB JI.I.
MenzeneeBa U OCOOEHHOCTH CTpPOEHHUS aTOMOB. DHU3MYECKHE CBOWCTBA HEMETALIOB. AJIIOTPONHUS
HEMETaJUIOB (HAa TpUMEpe KHUCIopojaa, cepbl, (ochopa m yriepoma). XMMHUECKHE CBOWCTBA M
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NPUMEHEHUE BOKHEHIINX HEMETAIIOB (TaJIOTEHOB, CEphI, a30Ta, (pocdopa, yraepoaa u KpeMHHUS) U
WX COCTUHEHUN (OKCHIOB, KUCIOPOJCOACPKALIUX KUCIOT, BOAOPOJHBIX coequHeHuit). [Ipumenenue
BOKHEUIIINX HEMETAJJIOB U UX COEIMHEHUHN

XUMHUYECKUE CBOWCTBA OCHOBHBIX KJIACCOB HEOPIaHMYECKHUX BEIECTB (OKCHAOB, TUIAPOKCHJIOB,
KHCIIOT, cojeil u Jp.). ['eHeTnueckas CBA3b HEOPraHMYECKUX BELIECTB, IPUHAIEKANIUX K
pasIMYHBIM KJlaccaM. 3aKOHOMEPHOCTH B HM3MEHEHUHM CBOMCTB INPOCTBIX BELIECTB, BOJOPOIHBIX
COEJIMHEHUH, BHICIIMX OKCHJIOB Y THJPOKCUIIOB

HpaRTn'{ecmle 3AHATHSA

IIpakTnyeckas padora Ne6. «DU3UKO-XUMUYECKUE CBOMCTBA HEOPTAHUYECKUX BEIIECTBY.
CocraBiieHU€ YpaBHEHUM XMUMHUYECKUX PEAKIUN C y4acTHEM IMPOCTHIX U CIOKHBIX HEOPTaHUYECKUX
BEIIECTB: META/UIOB M HEMETAIJIOB;, OKCHIOB METAJJIOB, HEMETAIJIOB U aM(pOTEPHBIX SJIEMEHTOB;
HEOPTraHWYECKUX KHCJIOT, OCHOBAaHMM M aM(pOTEPHBIX THUIPOKCHIOB, HEOPraHHUYECKUX COJIEH,
XapaKTepU3YIOIINX UX CBOMCTBA.

Pacuérer Maccel BemiecTBa WM 00bEMa Ta30B MO M3BECTHOMY KOJMYECTBY BEIIECTBA, MAcce HIIU
00BEMY OJIHOTO M3 YYACTBYIOIIMX B PEAKIMH BELIECTB, pacuérbl Macchl (00bEMa, KOJIMYECTBa
BEIIIECTBA) MPOJYKTOB PEAKIMH, €CIM OJIHO M3 BEHICCTB HMMEET NpuMecu. PelieHue mpakTHUKO-
OpUEHTUPOBAaHHBIX 3aJlaHUN Ha CBOMCTBa, COCTaB, IMOJlyueHHE W O€30MacHOe HCIOJIb30BaHUE
BXHCHIIINX HEOPTaHUICCKUX BEIIECTB B OBITY M MPOPECCHOHATBHOMN JCITeILHOCTH YEJIOBEKA

JlabopaTopHble 3aHATHS

Jladoparopnasi padora Ne6 «CBoiicTBa METAIJIOB U HEMETAIIIOBY.

HccnenoBanne (U3MUECKMX ¢ XUMHYECKHX CBOWMCTB METAIJIOB M HeMeTaioB. PemeHue
SKCIICPUMCHTAJIBHBIX 3aaad I10 CBOIICTBAM XHMHYECKUM CBOMCTBAM METALJIOB U HEMECTAIJIOB, IIO
pacro3HABAHMIO U MOJYUYCHUIO COETMHEHU METAJUIOB U HEMETAJUIOB

Tema 2.2.
Wnentuduxarms
HEOPTaHHYECKUX
BEIIECTB

ConepxaHue y4eGHOro MaTepuaJjia

IIpakTHYecKkue 3aHATHA

[IpaxTuueckast padora Ne7. «KadecTBeHHbIE XUMUUYECKUE PEAKIIUH, XapaKTEPHbIE 711 OOHAPYKEHUS
HEOPraHNYECKUX BEUIeCTB (KaTHOHOB U AaHHOHOB)».

CocraBieHue ypaBHEHHH peakuuil oOHapykeHUs KaTuoHOB [-VI rpynm ¥ aHMOHOB, B T.4. B
MOJIEKYJISIpPHOM M MOHHOM Qopmax. Peakunnu oOHapyeHUS HEOPraHMYECKUX BEIIECTB B PEAIbHBIX
00BEKTAX OKPY)KAIOLIEH Cpe/Ibl

JlabopaTopHble 3aHATHSA

JlaGopaTopnas pa6ora Ne7 «neHTuduKanyss HEOPraHUYECKUX BELIECTBY.

Pemenne skcneprMEHTAIbHBIX 3a7lad 10 XUMHUYECKMM CBOMCTBAM METAUIOB M HEMETAJIOB, IO
pacro3HaBaHMIO U TMOJTYYEHHUIO COEAMHEHUN METaJUIOB M HEMETAUIOB (B3aMMOJIECHCTBHE THIPOKCHIA
QTIOMUHHUS C pPAacTBOpaMM KHCIOT M wienoded,). MneHTudukanus HEOpraHM4ecKuX BENIECTB
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(katnoHoB [-VI rpynm wuiaMm aHUOHOB) C HCIOJNB30BAaHHMEM HUX (DPU3UKO-XMMUYECKUX CBOMCTB,
XapaKTepHBIX KaYeCTBEHHBIX PEaKIUil.

Jladboparopnasi padora Ne 7.1 «AHaJIUTUYECKHE pEAKIMU aHUOHOB». lIpoBeneHne KaueCTBEHHBIX
peaKIMii, UCIOIB3YEMBIX MJIsi OOHApY)KCHHs aHMOHOB: KapOoHarta, (ocdara, cynbdata, cyabduaa,
HUTpATa, Xjaopuaa u ap. Onucanue HabJIIOJAEMbIX SIBJICHUN U COCTABICHUE XUMUYECKUX PEAKIHMI

Tema 2.3. Conep:kanue y4eOHOT0 MaTepuaJia 4 OK 01
ITpousBoncTBO OO61ue npeacTaBaeHUs O MPOMBILIUICHHBIX CIIOCO0aX MOJTY4YeHHs] XUMUYECKUX BEIIECTB (Ha MpuMmepe OK 07
HEOPraHUYECKUX IIPOM3BOJICTBA aMMHaKa, CEpHON Kuciaorel). YepHas M 1BeTHas MeTautyprus. IIpaktuueckoe 2 JIP 4,10
BELIECTB. 3HAUECHUE MPUMEHEHHUE JIEKTPOIU3a JJIsl TIOMYyYEHUS MIETOYHbBIX, [IETOYHO3EMENIbHBIX METAIJIOB U AITIOMHUHHUSL.
U mpuMeHeHue B ObITy  |CTEKIIO M CHIIMKATHAS MPOMBIIIICHHOCTH. [Ipo6iieMa 0TX0/10B U MOOOYHBIX MPOJTYKTOB
U Ha IIPOU3BOJICTBE IIpakTH4yeckue 3aHATHS
I[IpakTuyeckas padora Ne§. «Heopranuyeckas XuMusi B COBpEMEHHOM MHUPE».
Pemenrie MmpakTUKO-OPHEHTUPOBAHHBIX 3aJlaHUN O POJM HEOPTraHMYECKOM XUMUU B Pa3BUTHU 2
MEAMIMHBI, CO3JAHUM HOBBIX MaT€pUaIOB (B CTPOMUTEIBCTBE U JIp. OTPACisAX MPOMBIIIIEHHOCTH),
HOBBIX HCTOYHUKOB OHEPruu (albTepHATHBHBIE WCTOUYHUKH OJHEPrHHM) B pELICHUU MpodiieM
HKOJIOTUYECKOM, IHEPIreTUIECKON 1 MUIIEBOM 0€301MaCHOCTH
KonTposbHnas padora 2 CBolicTBa HEOPraHUYECKUX BEILECTB (110 pa3aeny 2) 2
Pa3znen 3. TeopeTnueckue 0CHOBBI OPraHMYeCKO XUMHUH 4
Tema 3.1. Conep:xaHue yueOHOro Marepuasa 4 OK 01
Knaccudukanus, [IpenMeTr opraHm4yeckod XMMHMH: €€ BO3HHUKHOBEHME, PAa3BUTHE U 3HAYCHHE B IIOJYYEHHM HOBBIX JIP 4,10
CTPOEHHUE U BEUIECTB M MarepuasioB. Teopust cTpoeHHs opraHudeckux coenuHeHuii A.M. bytieposa, eé
HOMEHKJIAaTypa OCHOBHBIE MOJIOKEHUS. CTpyKTypHBIE (POPMYJIBI OpPraHMYECKHX BeLIeCTB. ['OMOIOrus, H30MeEpHs.
OpPraHMYECKUX BEIIECTB | XUMHUYECKas CBSA3b B OPraHUYECKUX COEIMHEHUSX: KPATHBIE CBSI3U, G- U TT-CBSI3U. 2
[IpencraBienne o Kiaccu(UKAMK OpraHUMYecKUX BemecTB. HoMmeHkiaTypa OpraHHYecKHX
COEeIMHEHUH (cUcTeMaTuyeckas)) U TPUBUAIbHBIE Ha3BaHUS BAXKHEHIIMX IpEICTAaBUTENEH KJIaccoB
OpPraHMYECKUX BEILECTB
IlpakTHYeckne 3aHATHS 2




IIpakTyeckas padora Ne9. «HomeHknaTypa opraHMu4ecKUX BEIIECTBY.

O3HakomiieHHEe ¢ 00pa3laMy OPraHUYEeCKUX BEIECTB M MaTepHUaiaMu Ha UX OCHOBE, MOJIEIMPOBAHUE
MOJICKYJT OPraHMYECKUX BEIIECTB, HAOJIOJICHHNE W OINUCAaHHE JIEMOHCTPALMOHHBIX OIIBITOB II0
IPEBPALLICHUIO OPraHMYECKUX BEILIECTB IPH HArpeBaHUM (IUIaBJICHHE, OOYyIJIMBaHUE M TOpPEHHE).
CocraBieHne MOJHBIX M COKPAIIEHHBIX CTPYKTYPHBIX (POPMYJ OpPraHMYECKUX BEIIECTB OTICIBHBIX
KJIaCCOB, MCHOJb3Yysd MX Ha3BaHMs IO CHUCTEMAaTUYECKOM M TPUBUAIBHOW HOMEHKIAType (3TUIIEH,
alleTWiIeH, TIUIepuH, (GeHoin, GopManbIeru, yKCyCcHas KHUCIOTa, TIHIMH). PacueTsl mpocreiimeit
(GopMyIbl OpraHMYeCcKO MOJIEKYJIbl, UCXOsl U3 IIEMEHTHOr0 cocTana (B %)

Paznen 4. YrieBoaopoabt
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Tema 4.1.
YrieBogopobl U X
MPUPOJIHBIE UCTOUHUKH

Conep:xanue y4ye0OHOro MmaTepuasa

10

[IpenenbHble YrieBOAOPO/bI (ANKaHbI): COCTaB U CTPOCHHUE, FTOMOJIOTMUECKUN psii. MeTaH u 3TaH:
COCTaB, CTpOeHHe, (U3MYEeCKHMEe M XUMHYECKHE CBOMCTBa (peakLuu 3aMelleHUs U TOpEeHHs),
HaXO0XJIEHHE B IPUPOJIE, IOTYUEHHE U IPUMEHEHHE

HenpenenbHble yrieBoAOPOIbI (AIKEHBI, alIKaIUEHBI, ATKUHBI).

AJIKeHBI: COCTaB M CTPOEHHE, TOMOJOTHYECKMM psi. OTWIEH W NPOIUJIEH: COCTaB, CTPOCHHUE,
du3MYeCKHe M XUMHUYECKHE CBOMCTBA (PEaKIMU THIPUPOBAHMS, TaJOTCHUPOBAHUS, THIpaTaIlVH,
OKHUCIICHUS U TIOJIMMEPHU3AINH ) TIOJyYeHUE U IPUMEHEHHE.

Ankanuensl: OyraaueH-1,3 u wmertunOyraauen-1,3, XUMHYECKOE CTpPOCHHE, CBOWMCTBA (peakius
MOJIMMEPU3AIUH ), TPUMEHEHHE (IIs] CHHTE3a TPUPOTHOTO M CHHTETHYECKOTO KayuyKa U PE3UHBI).
AJIKUHBI: COCTaB U OCOOGHHOCTH CTPOEHHUS, TOMOJOTHYECKHUM psAll. AUETHIIEH: COCTaB, XUMUYECKOE
cTpoeHue, (PU3MUYECKHEe W XHUMUYECKHE CBOMCTBa (peakiuu THAPUPOBAHUS, TaJIOTCHUPOBAHUSA,
TUIpaTalli TOPEHHs ), TIOyuYeHUEe U MPUMEHeHHe (MCTOYHUK BBICOKOTEMIIEPATYpPHOTO TMJIaMEHH IS
CBapKH U PE3KU METAJIOB)

ApomaTtuyeckue yrieBoAopoAbl (apeHbl). beH3oa M Todyon: cocTaB, CTpOeHHE, (pu3MuecKue Hu
XUMHYECKHE CBOMCTBA (peaklMM TaJOr€HUPOBAHUS M HUTPOBAHUS), NOJYyYEHHE W TNPUMEHEHHE.
TokcnyHOCTh apeHoB (BiMsHUE O€H30jla Ha OpraHM3M 4YejoBeka). ['eHeTmyeckas CBSI3b MEXKAY
YIJIEBOAOPOAAMH, IPUHAUIEKAUMHY K PA3JINYHBIM KJIACCAM.

[TpupoaHble HCTOYHUKH YTIIeBO10po1oB. [Ipupoanslil ra3 u nonyrHsle HedTsHbIE Ta3bl. Hed1h U €€
npoucxoxaeHue. CrocoObl  mepepaboTku  He(TU: TEperoHkKa, KpeKHHr  (TepMUYECKHi,
KaTaJIuTHUecKuil), nuponus. [IpoaykTel nepepaboTku HedTH, UX MPUMEHEHHE B IPOMBIIIJICHHOCTU U
B ObITy. KaMeHHBII yrosib ¥ NPOJIyKTHI €ro nepepaboTKu
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Tema 4.2.
DOU3NKO-XUMHYECKIE
CBOMCTBA
YIJIEBOAOPOIOB

Coaep:xanue yueOHOTro MaTepHaJia

JlabopaTropHble 3aHATHSA

Jladoparopnasi padora Ne8 «CBoiicTBa yrieBOI0POIOBY.
TpuBmanpHass ¥ MEXKIYHapoJgHAs HOMEHKIATypa, XUMHUYECKHE CBONCTBa, CIMOCOOBI TONy4YeHUS
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yII€BOAOPOAOB. MoJenMpoBaHUE MOJIEKY] M XUMHUYECKHX IPEBPALIECHUI YIVIEBOAOPOJOB (Ha
npuMepe d3TaHa, STUJIEHA, alleTWieHa W Jp.) U TaJOreHONPOU3BOJIHBIX. KauecTBEHHbIE peaKINH
YIIEBOIOPOAOB PA3IUYHBIX KJIaccOB (oOeciBeurBaHWe OpPOMHON WM WOAHOW BOJIBI, pacTBOpa
NepMaHraHaTa Kajius, B3aMMOJCHCTBHE alleTUiieHa ¢ aMMHUayHbIM pacTBOpoM okcuza cepebpa (1)),
Ka4eCTBEHHOE OOHAPYKEHHE YIIIepoaa U BOJOPO/ia B OPIraHUYECKHUX BEIIECTBAX.

[Tomyuenue sTuieHA U3 3TaHONA B JIAOOPATOPHUM W H3ydeHUE €ro (U3MYECKUX U XUMHUYECKHX
cBoicTB. CocTaBieHUE peakIui NPUCOSAUHEHUS M OKHUCICHUS Ha MpUMepe 3TuieHa. PerieHue
pacyeTHBIX 33]1a4 C UCIOJIb30BAHUEM IUIOTHOCTH a30B 110 BOJOPOAY U BO3YXY

KontposbHasi padora 3 Teopust CTpOCHHsS OPraHUYECKUX COCAMHEHHUU. YTIEBOAOPOABI (TIO
pasnenam 3 u 4)

Paznen 5. Kucaoponocoaep:kanmye oprannieckne coenHeHus!
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Tema 5.1.
Cruprel. ®enon

Coaep:xanue yueOHOTo MaTepHaJia

[IpenenbHBIE OJHOATOMHBIE CIUPTHI (METAHONI M ATAHOM): CTpOoeHHe, (HU3MYECKHEe M XHUMHYECKHe
CBOMCTBa (peakuuu C AaKTUBHBIMM MeETalJlaMH, TaJOr€HOBOJOPOJAaMHU, TOPEHHUE), NPUMEHEHHE.
Bonopoansie cBsA3u Mexay MoJieKylaMu ciupToB. Dusnonornyeckoe ASCTBUE METAHOJA U 3TaHOJA
Ha OpraHu3M Y€JIOBEKA.

MHoroaromMHbie COUPTHI (STUJICHIVIMKOIb W TJIHUIEPUH): CTpOCHHE, (U3HUECKHEe U XHUMHUYECKHE
CBOICTBa (B3aUMOJICHCTBUE CO ILEJIOYHBIMU METalIaMU, KaYECTBEHHAsI PEaKIUsl HA MHOTOATOMHbBIE
cnupthl). PDusnonoruyeckoe AEHCTBHE Ha OpPraHM3M uyesloBeka. I[IpuMeHeHue TIiMIepuHa H
STUJICHTJIUKOJIS.

®enoin. CTpoeHne MOJIEKYIbI, (PU3UYECKHEe U XUMHUYECKUe CBOMcTBa eHona. TokcuuHoCTh (eHona,
ero (Gu3HMoIOrMYecKoe JIeHCTBUE Ha OpraHu3M 4enoBeka. [Ipumenenue genomna

OK 01
OK 07
JIP 4,10

Tema 5.2.
ANBIETUIBI.

KapOoHOBBIE KUCIIOTHI.

Cnoxubie 3¢upbl

Coaep:xanue yue0HOro MaTepuaJia

Anpaeruapl M KeTOHBI ((opManbleruj, ameraabAerui, aleToH): CTPOeHHEe, (U3NYECKUuEe U
XMMHUYECKHE CBOMCTBA (peaKkIMi OKUCIEHHS 1 BOCCTAHOBJICHHUS, KAUECTBEHHbIE PEAKIIUHN), TOJTyYeHHE
U TIPUMEHEHHUE.

OHOOCHOBHBIE NpeiebHble KapOOHOBBIE KUCIOTHI (MypaBbUHAs U YKCYCHas KHCIOTBI): CTPOCHHE,
¢usznyeckue W XUMHUYECKHE CBOWcTBa (00lIuMe CBOICTBa KHCJIOT, peakuus 3STepuUKaIM),
nojiyueHue M npuMeHeHue. CTeapuHOBas M OJEMHOBas KHCIOTHI KaK IPEACTABUTENM BBICIIMX
KapOOHOBBIX KUCJIOT. MblIa KaK COJIM BBICIIMX KapOOHOBBIX KUCIIOT, UX MOIOIIEE JIEHCTBUE.
CrnoxHble 3(Upbl Kak MPOM3BOJIHBIE KapOOHOBBIX KHUCIOT. ['Maponu3 cioxkHbIX 3¢upoB. JKupsl.
I'upponns xupos. [Ipumenenne xupoB. bruosornueckas posib )KHUPOB

OK 01
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Tema 5.3.
VraeBonasl

Coaep:xanue yueOHOro MaTepHaJia

VYrneBonpl: cocTaB, KiaccH(pUKAIMSA YIIEBOJOB (MOHO-, NW- W TMojucaxapunbl). [mokoza —
OpOCTEHINK MOHOCaxapuJ: OCOOCHHOCTH CTPOCHHUS MOJICKYJbl, (U3MUECKHEe W XHUMHYECKHE
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CBOMCTBA TJIIOKO3bI (B3auMozeiicTBue ¢ ruapokcuaoM meau (II), okucienrne aMMraduHbIM pacTBOPOM
okcuna cepebpa (I), BocctaHoBiIeHHE, OPOKEHUE TIIFOKO3bI), HAXOXKJIECHUE B MPHUPOJIC, MPUMEHECHUE
TJIFOKO3bI, OMOJIOTHYECKAs POJIb B )KU3HEACATEIBHOCTH OpraHn3Ma yenoBeka. @orocunre3. OpykTosa
KaK U30Mep TIIIOKO3bI.

Jucaxapuapl: caxapo3a, MajibTo3a. BoccTaHaBIMBAaIONIME W HEBOCCTAHABIMBAIOUINE HCAXApPHUJIBI.
['unponus aucaxapunoB. HaxoxaeHue B mpupoe U IpUMEHEHHE.

[Tonucaxapuapl: Kpaxmal, TIIUKOTeH U 1esuTo03a. CTpoeHne MaKpoMOJIeKyll KpaxMaia, TITUKOTeHa |
HeJUTI0036l. DOU3NYEecKHe CBOWCTBAa Kpaxmalla U LEJUTI0N03bl. XMMHUYECKHEe CBOWCTBA Kpaxmaa:
THJIPOJIN3, KAa4yeCTBEHHAs pEaKUus C HMOAOM. XHUMHUYECKHE CBOWCTBA LIEJUTIONO3bI: THIPOJIHU3,
nosryueHue 3gpupoB 11esu1r0103bl. [loHsaTHEe 00 HCKYCCTBEHHBIX BOJIOKHAX (BUCKO3a, alleTaTHBIN MIENK)

JIP 4,10

Tema 5.4. Coaep:xxanue yueOHOTro MaTepHaJia OK 01
Ousuko-xuMuueckie | [IpakTHYecKHe 3AHATHS OK 02
CBOMCTBA IIpakTuyeckas paGora Nel0. «HomeHnknaTypa  KHCIOPOAOCOAEPKAUIUX  OPraHUYECKHUX OK 04
KHUCJIOPOJIOCOIEPKAIINX | COeTMHCHHIN. JIP 4,10
OpPraHUYECKUX TpuBnasbHass M MEXIyHapojaHas HOMEHKJIATypa, XHMHYECKHE CBOMCTBA, CIIOCOOBI IOJIy4EHUs
COEIMHCHHUI CHHUPTOB U (EHOJOB, KapOOHOBBIX KHCIOT M 3(PUPOB, albIETHAOB U KETOHOB. COCTaBIICHHE CXEM

peakuuii (B TOM 4YHCIE€ IO NPEAJIOKEHHBIM LENOYKaM IPEeBpAIleHUi), XapaKTepU3yIOLUIUX

XUMHYECKHE CBOMCTBA KUCIOPOAOCOIEPIKALIUX OPraHUUYEeCKUX COETUHEHHM

IIpakTnueckass padora Nell. «Xumuyeckne M (HU3UUECKUE CBOMCTBA KHUCIOPOAOCOIEPIKALIMX

OpPraHUYECKUX COCIUHEHUS.

[TpoBenenue, HaOMOJEHUE M ONUCAaHME JIEMOHCTPAI[MOHHBIX OIBITOB: TOPEHHE CIHPTOB,

Ka4yeCTBEHHbIC pEaKIMi OJHOATOMHBIX CHHPTOB (OKHCIeHHMe dTaHona okcugaom wmeau (1)),

MHOT'OAQTOMHBIX CIUPTOB (B3auMmojeiicTBue riuuepuHa c rujgpokcuaom meau (1)), anpaernmos

(oxkucneHne aMMuadHbIM pacTBopoM okcuja cepedpa(l) u rugpoxcunom meau (Il), B3aumoneiicteue

KpaxMajia ¢ H0JI0M), U3y4eHHEe CBOUCTB pacTBOPA YKCYCHON KUCIIOTHI.

[TpakTHueckoe NMPUMEHEHHE STUIICHIVIMKONS, TiuiepuHa, ¢eHona. [Ipumenenue dopmanbpaeruna,

areTanb/eruja, YKCyCHOM KHCIOTHL. PerieHue sKcrepuMMEHTalbHBIX 3a/1ad M0 M3Yy4eHHIO (PU3HKO-

XUMHUYECKHX CBOMCTB KHCIOPOA0COIEPKAIINX OPraHMUYEeCKUX COCTUHEHHM
Pa3nes 6. Asorocoaep:xaniye OpraHnyecKue CoeANHeHus!
Tema 6.1. Copepxxanue y4eOHOIo MaTepuaJa OK 01
AMUHBL. AMUHBI: METWJIAMHH — TMPOCTEUINUN MpeACTaBUTENb AMHMHOB: COCTaB, XMMHYECKOE CTPOEHHUE, OK 02
AMMWHOKHUCIOTHI. busznyecKrue 1 XUMUYECKHE CBOMCTBA, HAXOXKIEHUE B IPUPOJIC. OK 04
benku AMUHOKHUCIOTH Kak aM(poTepHble OpraHudeckre coequHeHns. Pu3ndyeckue 1 XUMUYECKHe CBOMCTBA JIP 4,10

AMHHOKHUCIIOT (Ha puMepe TuIHa). buonornyeckoe 3HaueHre aMUHOKUCIIOT. [lenTupt.
benkn kak mnpupoansle nonumepbl. [lepBuuHas, BTOpuUYHAasE M TpeTUYHAs CTPYKTypa OEJIKOB.




XUMHUYECKUE CBOWCTBA OCIIKOB: THAPOIIN3, JCHATYpallUsl, KAYeCTBCHHBIE pEeaKINK Ha OeTTKU

HpaKaneCRne 3aHATHSA

[TpakTrueckas padora Nel2. «CBoiicTBa a30TOCOAEPIKAIINX OPTaHUYECKUX COCTUHECHHI.
du3nuecKue U XUMHUUECKUE CBOMCTBA aMUHOB (PEaKLUU ¢ KMUCIOTaMHU U TOPEHUS) 1 aMUHOKHUCIIOT (Ha
npuMmepe rauinuHa). Habmonenue M onucaHue JEMOHCTPAI[MOHHBIX ONBITOB: JIEHATypalusi OelKOB
[P HAarPEBAaHUU, [IBETHBIC PEAKIINH OCIIKOB

Pasznen 7. BbicokOMOJIEKYJISIPHBIE COEINHEHUS

S

Tema 7.1.
ITmacTmaccsl.
Kayuyxu. Bonokna

Coaep:xanue yueOHOT0 MaTepHaJia

SN

HpaKaneCRne 3aHATHSA

IIpakTuyeckas padora Nel3d. «Cunres,
COCIMHECHUIN»

OCHOBHbIE MOHATUS XUMHHU BBICOKOMOJIEKYJIIPHBIX COEIMHEHHI: MOHOMED, MOJUMEpP, CTPYKTYPHOE
3BE€HO, CTENEHb IMOJUMEPHU3alUU, CPEAHssT MoJIeKyasipHas Macca. OCHOBHBIE METOJbI CHHTE3a
BBICOKOMOJIEKYJISIPHBIX COEAMHEHUN — IMOJIMMEPHU3ALUs U TOJIMKOHICHCALIHS.

O3nakomiieHHE C oOpa3llaMu MPUPOAHBIX M HMCKYCCTBEHHBIX BOJIOKOH, IIACTMAacC, Kay4yKOB:
IJIACTMACCHl  (TIOJIMATUIICH, TOJMUIIPONUIICH, MOIUBUHWIXJIOPU, MOIUCTUPON); HATYypalbHBIA U
CHHTETHYECKHE KaydyKH (OyTaMeHOBBIH, XJIOPOTIPEHOBBIA U M30IPEHOBBIN ); BOJIOKHA (HaTypalbHbIC
(XJIOTOK, IepCTh, MIENK), UCKYCCTBEHHBIE (AllETaTHOE BOJIOKHO, BUCKO3a), CHHTETHYECKHE (KalpoH U
JIaBCaH)

aHaJIu3 H Knaccmbnxauym BBICOKOMOIJICKYJIAPHBIX

IIpakTyeckas padora Nel4. «I'eHeTnueckas CBs3b MEXy KJIACCAaMU OPTAaHUYECKUX COEAMHEHUI».
Pemenne nemnodek mnpeBpalleHWi Ha TEHETUYECKYIO CBSI3b MEXKIY KilaccaMd OpPraHMYECKUX
COCIMHEHUI C COCTaBJICHUEM Ha3BaHMM OpPraHMYECKUX COEIMHEHUN 110 TPUBHAIBHOW WIN
MEXYHapOJHOM CHCTEMaTHYeCKOM HOMEHKJaType. PerieHue pacyeTHBIX 3a/ad IO ypaBHEHUSIM
peaKuil C y4aCTUEM OPTaHUYECKUX BEIIECTB

OK 01
OK 02
OK 04
IIK 1.4.
JIP 4,10

KontpoabHasi padora 4 CTpyKTypa U CBOWCTBA OPraHMYECKUX BEIIECTB (10 pasjenam 5-7)

IIpogeccuonajbHo opu

eHTHPOBaHHOE COJlep:KaHNe (Coep:KaHue NPHKJIAJTHOT0 MOLYJIsI)
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Pa3nes 8. Xumus B ObITY M IPOM3BOACTBEHHOM JeSITEIbHOCTH YeJI0BEKA

10

Tema 8.1.
Oprannueckue BeliecTBa
B JKM3HEIECSITEIbHOCTH
YyesoBeKa.
[TpousBoacTBo 1
MIPUMEHEHNE
OpraHMYECKUX BEIIECTB
B MPOMBILIJIEHHOCTH

Conep:kaHue y4eGHOr0 MaTepuasa

[IpaBmiia 5KOJOTHYECKH I1€]IeCO00Pa3HOT0 MOBEACHHS B OBITY U TPYJIOBOU JAEATEIHHOCTH B IIEINSAX
COXpPAHEHUs CBOEr0 3/0POBbSI M OKPYXKAIONIEH NPHUPOJHOM Cpenbl, OMACHOCTh BO3JCHCTBHUS Ha
KUBBIC OPTaHU3MbI OPraHUYECKHUX BEIECTB OTIEIbHBIX KIACCOB (YTIIEBOJAOPObI, CIUPTHI, (DEHOIIHI,
XJIOPOPraHUYCCKUE IPOU3BOAHEIC, aJIbACTUJbl H )Ip.), MMoKa3arcjib MPEACIbHO )IOHyCTHMOﬁ
KOHUEHTPALHUH U €T0 UCIIOJIb30BAaHHUE.

buooprannueckue coenunenus. [IpumeHeHue u Ouojormueckas poib yriaeBoaoB. OkucIeHHE
YIJIEBOJIOB — HCTOYHUK DHEPTrUU KUBBIX oOpranu3mMoB. OOnacTd NPUMEHEHHUS aMHUHOKHUCIOT.

OK 01
OK 02
OK 04
OK 07
[IK 1.4.
JIP 4,10




[IpeBpamenust OenkoB MUK B opranuszMe. buonormueckue ¢yHkumum OenkoB. buonormueckue
GbyHKIUY kUpoB. Ponb opraHnyeckoil XMMUM B PeLlIEeHUH MpooieM MUILEeBOil 0€30MacHOCTH.
HyxnenHoBble KuCIOTBHI: cocTaB U cTpoeHue. CTpoeHue HyKIeoTuaoB. CocTaB HYKJIEHMHOBBIX
kucioT (JJHK, PHK). Pois HyKJI€MHOBBIX KUCIIOT B )KU3HEACATEIHHOCTH OPTAaHHU3MOB

HpaRTn'{ecmle 3aHATHUSA

IIpakTnyeckas padora NelS. «lIpou3BoJACTBO M INPUMEHEHHE OPraHUYECKUX BEILECTB B
IIPOMBIIITICHHOCTH.

[Tpon3BoncTBO MeTaHONa, mepepaboTka HepTH. lloamdTHIIEH Kak KPYNMHOTOHHAXHBIA MPOAYKT
XUMHYECKOro Mpou3BoiacTBa. lIpuMeHenue stwiieHa. IIpom3BOACTBO M IpUMEHEHHE KaydyKa M
pe3unbl. CHHTETMYECKHME M HUCKYCCTBEHHbIE BOJIOKHA, WX CTpPOEHHE, cBoMcTBa. IIpakTuueckoe
UCIOJIb30BaHUE BOJIOKOH. CHHTETHYECKHE IUIEHKHM: H30JIALUS JJIsl MPOBOJOB, MeMOpaHbl s
ONPECHEHMUS] BOJIbl, 3ALUTHBIE IUIEHKH JUIsI aBTOMOOWJIEH, IJIACTBIPH, XUPYPrHUECKHUE IOBS3KH.
HoBble TEXHOJIOTMH JAJIBHEHIIETO COBEPIICHCTBOBAHUS MIOJIMMEPHBIX MaTEpUAJIOB

Tema 8.2.

XUMHUYECKHE
TEXHOJIOTHHI

B IOBCEIHEBHOM

1 Ipo(heCCUOHATTLHOM
JIeSITeIbHOCTH YelIOBEKa

Coaep:xxanue yueOHOro MaTepuaJia

Ponb xumum B obecrneyeHuu 3KOJ0THUYECKON, SHEPIeTUYECKON U MUIEBON 0€3011acHOCTH, Pa3BUTHH
MEIUIUHBI, CO3/JaHUM HOBBIX MaTepHajoB (B 3aBUCUMOCTH OT BHJa HpodecCHOHATBHON
JESITEIbHOCTH), HOBBIX MCTOYHMKOB DHEPrUM (aJbTEPHATUBHBIE HMCTOYHUKU 3Hepruu). [lonsTue o
HAY4HBIX METO0JIaX MO3HAHMs BEIIECTB U XUMHUECKUX peakiuil. [IpeacraBnenus 06 oOMUX HAyUYHBIX
INPUHLNIAX [POMBIIIICHHOTO MOJNY4YeHHMs] BaKHEMIIMX BellecTB (Ha NpuUMepax MpPOU3BOJCTBA
aMMMaKa, CEpHON KUCIIOThI, METaHOJIA).

YennoBek B MHUpE BEILIECTB, MAaTEPUATIOB M XMMHWUYECKUX PEAKLUN: XUMHUA U 3J0POBbE YEJIOBEKA:
npaBwia 0€30IacHOr0  MCIIOJNb30BaHMs JIEKAPCTBEHHBIX IpenapaToB, OBITOBOM XUMHUU B
IIOBCEJHEBHOM KU3HU. bbITOBas XUMUYECKas FPAMOTHOCTD

HpaKaneCKue 3aHATHSA

IIpakTuyeckas padora Nel6. «lIpuMeHeHHEe XMMHYECKMX BELIECTB U TEXHOJOTHH C Yy4eToM
Oynyiieit mpodeccuoHANbHON ASSITETEHOCTIY.

Pemenue keiic-3a1a4 o TeMaM: MUIIEBbIE TPOTYKThI, OCHOBBI pallMOHATILHOTO MUTAHUS, BayKHEHIINE
CTpOUTENbHbIE M KOHCTPYKIIMOHHBIE MaTepHalibl, CEIbCKOXO3SHCTBEHHOE INPOU3BOJICTBO, KPACKH,
CTEKJO, KepaMHKa, MaTepuaiabl MJii OJJIEKTPOHUKH, HaHOMAaTepUallbl, TEKCTUJIbHbIE BOJIOKHA,
UCTOYHUKU SHEPIUH, OPraHMYECKUEe U MUHEpaIbHbIE YI0OpEHHUs, JIEKAPCTBEHHbIE U KOCMETHYECKUE
npenapaTsl, OBITOBasI XUMHSI, MATEPHAIIbl U3 ICKYCCTBEHHBIX M CHHTETUYECKUX BOJIOKOH.

3ammra: [IpencraBieHue pe3ylbTaToOB pelleHUs Kelc-3ahad B popMe MHUHU-IOKIaa (JomycKaeTcs
MCIOJIb30BaHUE IpadUueCcKUX U MPE3EHTAMOHHBIX MaTEPHUAJIOB)

OK 01
OK 02
OK 04
OK 07
[IK 1.4.
JIP 4,10

Pa3nen 9. UcciienoBanue 1 XUMHYeCKHUI aHAIM3 00beKTOB OHOchepbI

32




Tema 9.1.

Conep:xanue yueOHOro MaTepuaJia

OK 01

OcHOBBI JTaOOpaTOPHOU JIaGopaTopHbIe 3aHsATHS IIK 1.4.
TIpaKTHKH B JladopaTopnasi padora Ne9 «OcHOBBI JTa0OPATOPHOU MPAKTUKH. P 4,10
NpO(heCCHOHATBHBIX JlaGopaTopHass mocyJa ¥ XUMHYECKHE peakTuBbl. (OCHOBHBIE JIADOpAaTOPHBIE  OlEpaluu.
naboparopusix JlaGopaTtopHoe o6opynoBanue. TexHuKa O€30maCHOCTH | TpaBWiIa padoOThl (MOBEICHHS) B

naboparopuu

I[IpakTnyeckue 3aHATHS

[Ipaktnueckass pabora Nel7 «DKcnepuMeHTaNIbHAs XHWMHS: pacyeThl, aHaJIW3 JaHHBIX |

MIPE/ICTABJICHUE PE3YIbTATOBY.

BrinonHeHe TUMOBBIX PAacyeTOB MO TEMAaTHKE SKCIEpUMEHTa (BBIXOJ MPOAYKTa peakluu, macca

HaBeCKH, 00BeM pactBoputensi). OOpaboTka IaHHBIX, aHAIM3 W OIEHKA HMX JOCTOBEPHOCTHU

(BBIYHMCIIEHUE CPEHEro 3HAYeHHUs SKCIEPUMEHTANBHBIX NaHHBIX, morpeurHoctu). llpencrasnenue

pPE3YJITATOB SKCIIEPUMEHTA B pa3InIHON GopMme (Tabnmia, rpaduk, OTUET, TOKIA, PE3CHTAIIHS)
Tema 9.2. Coaep:xanue yueOHOro MaTepuaJia OK 01
XHUMUYCCKUN aHAITH3 Knaccudukanus npo6 BoJbl 0 BUY U HA3HAYCHHIO, HCXO/IA U3 €€ XUMUYECKOTO COCTaBa. OK 02
po0 BOIbI OpranosienTH4ecKre CBOMCTBA (3amax, IpO3padyHOCTb, LIBETHOCTb, MYTHOCTb) BOJIbl. KHCIIOTHOCTH U OK 07

nienoyHocTh BoAbl. pH cpeabl u MeTonsl ee ompeneneHus. JKeCcTKOCTh BOJIbI U METOMABI €€ IJ_I[f)(ifO

)

onpezaeneHus. CyliHOCTb METO0J1a TATPOBAHUS.

Bugpl jkecTKoCTH BOJbI (BpeMeHHass M MOCTOsHHas). JKecTKOoCTh BOJBI KaK NMPUYMHA BBINAJAECHUS
0CaJIKOB WJIM 00pa30BaHUsl COJICOTIOKEHUI, UMEIOLUX MECTO B OBITY M Ha IPOU3BO/ICTBE.

CocraB cosel, BBI3BIBAIOIIUX KECTKOCTh BOJbI. XMMHUYECKHE MPOLECCHI, YCTPAHSIOUIUE KECTKOCTD
BO/bl. YPaBHEHMS XMMHUYECKUX PEAKIUM, WIIIOCTPUPYIOIUX MPOLECCHl, MPOUCXOIAIINE MpU
YCTPAHEHUM JKECTKOCTU. YCTpaHEHHE BPEMEHHOW JKECTKOCTH OBITOBBIMU M XUMHYECKHUMH
crnoco6amu. CriocoObl yCTpaHEHUs! HOCTOSIHHOM YKECTKOCTH

HpaKanecm[e 3aHATHSA

IIpakTuyeckas pa6ora Nel8. «KoHmeHTpaiust pacTBOPOBY.

CriocoObl  BBIpaKEHHMsS KOHIIGHTPALMU PacTBOPOB: MaccoBasi JOJIi PACTBOPEHHOTO BEIECTBA,
MOJIIpHasi W MOJIsUIbHAs KOHILIEHTpauuu. TuTp pactBopa. PemieHue MmpakTHKO-OpUEHTHUPOBAHHBIX
TEOPETUYECKUX 33JaHUK Ha pacyeT KOHILIEHTpalMM 3arps3HSIOIMIMX BELIECTB U HMX CpPaBHEHHUE C
npeJienbHO AonycTuMbIMH KoHneHTparusivu (ITIK)

JlaGopaTopHble 3aHATHSA

JlaGopaTopnas pa6ora Ne 10 «VccrienoBanne XMMHYECKOTO COCTaBa Mpod BOABIY.
Jladoparopnasi padora Ne 11 «Ouncrtka BOABI OT 3arps3HeHUi». Vcmoib30BaHWME METO/IOB
GWIbTpOBaHMS W aJCcOpOLMU JUIsl OTJENEHUs 3arpsi3HEHMH B HccieayeMoil mpobe Bojbl. Bribop




METO/a OYUCTKH B 3aBHCHMOCTH OT BHja 3arps3HeHus. CpaBHeHue 3()(eKTHBHOCTH pazIHYHBIX
METO/I0B OYMCTKH BOJIbI B Pa3HbIX YCIOBUAX (B 1a00paTopuu, B TOMAIIHUX U MOJIEBBIX YCIOBHUSAX).
BO/bl. OLIEHKA BEPOSITHOCTH YCTPAHEHUS BCEX BUJIOB )KECTKOCTH B IOMAIIHUX YCIOBHSX

Tema 9.3. Coaep:xaHue yueOHOro MaTepuaJa OK 01
XVMUYECKHI KOHTPONIb | KayecTBEHHbI XMMHYECKHIl COCTAB MPOAYKTOB MMTaHMA. Bemecta, (ambCHDHUIHPYIOMIHE OK 02
Ka4eCTBa NPOAYKTOB IPOAYKTHI MUTAHUS, U BEILECTBA, 3arpsA3HSIONINE IPOAYKThl NUTaHuA. Onpeaernenne 3arpsa3Hsaonmx OK 07
ITHTaHHA XMMUYECKUX BELIECTB B IMPOAYKTAaX IUTAHUs, ONPEICICHUE BEIIECTB, HE 3asBJICHHBIX B COCTaBE 1K 1.4.

MPOAYKTOB MMUTAHUS. JIP 4,10

IIpakTHuyecKkue 3aHATHS

IIpakTuyeckas padora Nel9 «Opranunueckue M HEOPraHMYECKHE BELIECTBA, BXOJSIIME B COCTaB

MPOJIYKTOB TUTAHUS.

Omnpenenenue coctaBa OO/ Ha COJAEP)KAaHUE MAKPO U MHUKPOAJIEMEHTOB. M3ydeHue npeanoskeHHbIX

npenoiaBaresieM OJt0/1 Ha TPEAMET XMMHUYECKOTO COCTaBa, ONpeIeNICHNE 10 OT CYyTOYHOM HOPMBI

MaKpO U MUKPO3JIEMEHTOB B yKa3aHHOM OJIOfE.

Penienne npakTHKO-OpUEHTUPOBAHHBIX 3314 110 KYJIMHAPHOW TEMATHUKE Pa3JIMYHbIX TUIIOB

JlabopaTropHble 3aHATHUS

Jladoparopnasi padora Ne 12 «MccrnenqoBanne XMMUYECKOTO COCTaBa MPOYKTOB TUTAHUS.

JlabopaTopnass padora Nel3 «OOHapyxkeHHE HUTPATOB B MPOAYKTax NuTaHus». Mccrnemosanue

MaTepUaJOB  TOJYKOJIMYECTBEHHBIM METOJOM ONpPENENeHUs HUTPATOB C  HCIOJIH30BAaHHEM

mudeHnIaMraa (KOPHEIUIOAbl OBOIIEH, JTUCThSI M KOYEPBDKKA KamyCThl, MO (PpyKTOB). AHaiu3

YPOBHSI 3arpsI3HEHUSI HUTPATaMU 110 MHTEHCUBHOCTH OKpAIIMBAHUS TPOJTYKTOB PEAKIIHH.
Tema 9.4. Coaep:xanue y4eOHOro MaTepuasa OK 01
XUMHYECKHH aHaJN3 Knaccudukanus mo4s mo BUAY U HaA3HAYCHHIO, UCXOMAS M3 XMMHUYECKOTro cocTtaBa. MneHTudukanus OK 02
npo6 MOUBEI poOBI MOYBKI IO €€ XMMHUYECKOMY COCTaBY, ONMCAHUE BO3MOKHOCTEN ee mpUMeHeHus. TpedoBaHus OK 07

K KauecTBY MOYBHI PA3NUYHOrO HaszHaueHus. OnucaHue OCOOCHHOCTEH HCIONb30BaHUS IOYB B }_I[gifO

,

3aBUCHUMOCTH OT THIIOB, CIIOCOOBI YIyUIIEHHs KaueCTBa MIOYB B 3aBUCUMOCTH OT Ha3HAUYEHUS.
OO6nacTi UCMONB30BAHUS OPraHUYECKUX YIOOpPEHHUH B 3aBUCUMOCTH OT Kau€CTBEHHOI'O COCTaBa.
Ornucanne OpraHMYecKUX yJOOpeHHMH M MX NMPUMEHEHHE B 3aBHCHUMOCTH OT COCTaBa IOYBHI U €€
Pa3HOBHUJIHOCTHU

IIpakTH4eckHe 3aHATHA




IIpakTnyeckas padora Ne 20. «CocraB, Ha3HAYEHUE U TPUMEHEHUE MUHEPAIBHBIX YIOOPEHUI».
OO6nactu Ha3HavyeHUs (IPUMEHEHUS ) MOYBbI, HCXO/S U3 KAYECTBEHHOI'O U KOJIMYECTBEHHOI'O COCTaBA.
AHanu3 HOPMAaTUMBHOM JOKyMeHTaUMU. Poib HEOPraHMYECKUX BEIIECTB B KAau€CTBE MHUHEPAIbHBIX
ynoOpeHuii, ynyumurened mnouBbl. COCTaB MUHEpPAIbHBIX YAOOPEHMH U HX IpPUMEHEHHE B
3aBUCHUMOCTM OT COCTaBa IIOYBBI M €€ Pa3sHOBUIHOCTH. B3auMocBs3b cocTaBa ynoOpeHHHl M HuX
BJIMSIHUS HAa BEreTaTUBHBIE CBOMCTBA U IJIOJIOHOIIEHUE PAaCTEHU

JlabopaTopHble 3aHATHS

Jladoparopnas padora Nel4 «/ccnenoBanne XUMHUYECKOTO COCTaBa MPoO MOYBBIY.

JlaGoparopuasi padora NelS «Omnpenenenue pH BOIHOW BBITSIKKM TIOYBBI, €€ KHUCIOTHOCTH U
niesioyHocTH». MicecnenoBanue BOAHBIX BBITSKEK 00PA3I[0B FOTOBBIX MTOUYBEHHBIX CMeceH (I pa3HbIX
TUTIOB pacTteHuil). Onpenenenne pH MoOYBbI ¢ UCMOIB30BaHNEM UHIUKATOPOB. OlleHKa TUIIOB MOYB B
MIPEACTABJICHHBIX 00pa3iax (CHIIbHOKHUCIIAs, KUCasl, CIabOKuCiIas, HeUTpalibHas, MIeJI0YHas)

Tema 9.5.
Uccnenosanue 00LEKTOB
ounocdepbl

Coaep:xanue yueOHOro MaTepuaJia

Y4eOHo-HCcCIe10BaTENbCKUI MPOEKT B 00JacTU HccienoBaHUus o0BbeKTOB Ouochepsl. O630p Tem
y4eOHO-HCCIIEI0BATEIIbCKUX MTPOEKTOB. AJITOPUTM BBINOJHEHUS TpoekTa. OmnpeneneHue mpooieMbl
uccieoBanus. MeTopl MOKMCKA, aHAIM3a M OO0paOOTKHM WH(POPMAIMU O TPOCKTEe B Pa3IUYHBIX
HUCTOYHUKAX

HpaKaneCRue 3aHATHUSA

I[IpakTuyeckas padora Ne 21 «ccrnenoBanue 00bEKTOB OMOChEphl ¢ yueToM TpodecCHOHATbHON
HalpaBIEHHOCTH

O06ocHOBaHME AaKTyaJbHOCTH BBIOpaHHON TeMbl. BolsiBieHue mnpoOiembl uccienoanus. BpiOop
00BEKTOB M MeTOJI0B HccienoBaHus. IlocTtaHoBka weneil u 3agau uccienoBaHus. OmnpeneneHue
poayKTa uccienoBanus. OnpeesieHue dTarnoB U COCTABJICHUE TIaHa UCCIIEIOBAHMSL.

3ammra npoekra: [IpeacraBieHue pe3yabTaToB BBINOJHEHHUS Y4€OHO-MCCIE10BATENbCKIX TIPOEKTOB
(BBICTYTIJIEHUE C MTPE3EHTAINEH )

JlabopaTopHbIe 3aHATHS

JlabopaTopnass paGora Ne 16 «lcciemoBaHue NPEIOKEHHOTO OOBEKTa Ha KHCIOTHOCTD,
HIEJIOYHOCTh, XUMUYECKHIM COCTaB (3arps3HUTENN, MAKPO- U MUKPODJIEMEHTHI ).

OO6paboTka pe3ynbTaToB uccienoBaHus. OIeHKa KayecTBa HCCIEAYyeMOTro OOBeKTa, HCXOIS U3
PE3yIHTATOB XUMHYECKOTO aHAIN3a

OK 01
OK 02
OK 04
OK 07
IIK 1.4.
JIP 4,10

IIpoMe:xxyToyHast aTTecTalUsd 0 AUCHMILIMHE (IK3aMeH)

Bcero
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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.

- AMopdHBIe BEIIeCTBa B IPUPOJIE, 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 remnu.

- Munepanbl ¥ TOpHBIE TTOPOJIbI KaK OCHOBA JIUTOCHEPHI.

- PacTBOpBI BOKpYT Hac. THUITBI pacTBOPOB.

- Bosa xak peareHT u cpena sl XAMUYECKOro Mpoliecca.

- JKuznb u nesrenpHocTh C. AppeHuyca.

- Bxilag OTEYECTBEHHBIX VYYEHBIX B PAa3BUTHUEC TEOPUHU DJIEKTPOJIUTHYECCKON
JTIACCOLNALIH.

- YCTpaHEHUE )KECTKOCTH BOJIbI HA TPOMBIIIICHHBIX MPEIITPUSITHSIX.

- 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.

- BupryanbHoe MOJIETMPOBAHUE XUMHUYECKHUX MPOIIECCOB.

- Kuznb u nesrenpHocTs I'. [laBu.

- 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.

- Poxxparoiue cou - raJloreHsl.

- cTopus mIBEACKON CIIUYKMU.

- McTopusa BOBHUKHOBEHUS U PA3BUTHUSI OPraHUYECKON XUMUHU.

- ’Kuznb u nesrenvHOCcTh A. M. ByTieposa.

- Ponb OT€4YECTBEHHBIX YYEHBIX B CTAHOBJIECHHM W PA3BUTUU MUPOBOU OPraHUYECKOMN
XUMUH.

- CoBpeMEHHbBIC MPEACTABICHUS O TEOPUU XUMUUYECKOTO CTPOCHMUSI.



- 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 €TI0 POJb B HAYYHO-TEXHUYECKOM IPOTpeECCeE.

- Hedtp m ee TpaHCHOpPTHpPOBKAa Kak OCHOBA B3aWMOBBITOJTHOTO MEXKIYHApOTHOTO
COTPYAHHUYECTBA.

- ApXUTEKTypa yepe3 npu3My Xumun: AHTOHHO ["ayau.

- MccnenoBanue kayecTBa oKoIaaa

- [lommMepsl B )KU3HU YEIOBEKA

- AHanIM3 MOJIOKA U 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 PEAJIM3AIIMU PABOYEM INPOI'PAMMBI YUYEBHOU
JUCHUIIJIINHBI

3. 1. O0pa3oBaTe/ibHbIE TEXHOJIOTUHU

Jis peanmzanuu  pabodeid mporpammbl yaeOHoW aumcnuruidHbl OJ[.12  «Xumwsi»
MIPUMEHSIOTCS CIIEAYIONINE 00pa30BaTeIbHbIC TEXHOJIOTUH:

- npo0OJeMHOe 00yUYEHHUE;

- 00yuyeHue B COTpyAHUYECTBE (KOMaHIHAsl, TPYIIOBas padoTa);

- UHQOPMAITMOHHO-KOMMYHHKAIITMOHHBIE TEXHOJIOTHH;

- 37I0pOBbecOEperare TEXHOJIOTHH.

3.2. TpeOoBaHNSA K MUHMMAJIBLHOMY MaTePUAIbHO-TEXHHYECKOMY 00ecCne4eHH IO
Peanuzanus yueOHOM TUCHUTIIMHBI TPEOyeT HAMHUKs y4eOHOTo KaOUHETa XUMUMU.
Oo6opynoBanue yueOHOro KabuHeTa:

- IOCAJI0YHBIE MECTa MO KOJIUYECTBY CTY/ICHTOB;

- pabodee MecTo MpernoaBaTes;

- TUJAKTUYECKU KOMIUICKT Y4eOHO-HATJISITHBIX TIOCOOHH 110 AUCITUTLIHHE,

- MyJTbTUMEAUIHBIC CPEACTBA OOYUCHHS 110 JUCITUTUINHE,

- 000pyAOBaHUe AJIs TPOBECHUS BCEX BUOB JTAOOPATOPHBIX padboT

TexHuueckue cpecTBa 00yICHUS:

- 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. Tabpuensau O.C., OctpoymoB N.I'. O6mias xumMus B TecTax, 3ajaqax, ynpaxHEHUsIX.
10 k. M.: [Ipoda, 2014r.

2. Xumus. 10 ki.: KontposbHbie U ipoBepouHbie padoThl K yueouuky O.C. 'abpuensna
«Xumus. 10 xi.» / O.C. T'abpuensn u ap. — M.: [Ipoda, 2017.

3. Xumwst. 11 kn.: KorTtponpHbie 1 ipoBepouHbie paboThl K yueoHuky O.C. ['abpuensaa
HNuTepHer-pecypebl

WWW. chem. msu. su (3aeKTpoHHas OMOIHOTEKA IO XUMHUH).

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 GkypHaI «XUMUS U KU3HDY).

Www. chemistry-chemists. com (3JIeKTPOHHBIN JKYPHAT « XUMUKHA U XUMUS)

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 3aBEPIICHUH U3yUYEHHUS TUCUUILIINH

Pe3yabTaThl 0cCBOCHUS YUeOHOM IMCUMILINHBI Paznen/Tema THn oueHOYHBbIX
MepOnpUATHH
OK 01. BeiOupats criocoObl pelnieHus 3aau Tema 1.1-1.7 YcTHBIN onpoc
podeCCHOHATBHOM AESATETLHOCTH Tema 2.1-2.3 TectupoBanue,
MPUMEHUTENBHO K PA3JIUYHBIM KOHTEKCTAM Tema 3.1 [IpaxTnyeckne paboThI
Tema 4.1 KoHnTponbHble paboThl
Tema 5.1-5.4 JIMKTaHTHI
Tema 6.1 WNHnuBunyanbHbIe
Tema 7.1 yueOHbIE TPOEKTHI
Tema 8.1, 8.2 @poHTaNBHBIN 0npOoC
Tema 9.1..-9.5 HuddepenurpoBaHHbIi
OK 02. Mcnonp30BaTh COBPEMEHHBIE CPEICTBA Tema 1.2 3a4er
TIOKMCKa, aHamM3a 1 uuTepnperanud uadopmaruu | Tema 1.4-1.7
1 MH()OPMAITMOHHBIE TEXHOJIOTUHU IS Tema2.1,2.2
BBITTOJTHEHUS 33124 MPOPECCUOHATEHON 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 B3aUMOICHCTBOBATH 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 U3MCHCHHUH KIIMMAaTa, Tema 5.1
MIPUHITUITB OSPEIKITUBOTO MTPOU3BOICTBA, Tema 8.1, 8.2
5} (HEeKTUBHO IEHCTBOBATH B UPE3BHIYANHBIX Tema 9.2-9.5
CUTYyaIUAX
IIK 1.4. OcymiecTBasaTh OnepaTUBHBIN KOHTPOJIb Tema 1.2 DKcnepTHOoe
KauecTBa U CBOEBPEMEHHOCTH BBHIITOJTHEHHS Tema 1.6 HaOIoIeH1e
TEXHOJIOTUYECKHX OTepaiuii, u pa3padoTKy Tema 1.7 BBIITOJIHCHUA
MPEJI0KEHU M 110 COBEPIICHCTBOBAHUIO Tema 2.1 11aDOpaTOPHEIX PadoT,
TEXHOJIOTHH B 00JIACTH COEPKAHUS U Pa3BEICHU Tema 7.1 KOHTPOJIbHBIX PaboT,
CEITbCKOX 035 HICTBEHHBIX JKUBOTHBIX, 3aTOTOBKH, Tema 8.1 BBITOITHCHNC

Tema 9.1-9.5 TECTHPOBAHUS U

XpaHeHUsl, TOJrOTOBKHU K UCIIOJIb30BaHUIO KOPMOB,
MOJIy4eHUs1, IEPBUYHOM MepepabOTKH U XpaHEHUS
MIPOJIYKIIMH, B TOM YHUCIIE, C UCIIOIb30BaHHEM
KOHIEMIUH OepekKIMBOrO MPOU3BOJICTBA.

MPAKTUYECKHUX padoT




