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PabGouass mporpamMma 00mI€00pa30BATENBHON JUCIHUIUIMHBI  «XUMUS)
pazpaborana Ha ocHoBe DeAepanbHOTO TOCYJAPCTBEHHOTO 00pa30BaTEIbHOIO
CTaHjapTa cpenHero ooOmero oOpas3oBaHus, yTBepkaeHHoro Ilpukazom
Muno6pnayku Poccun ot 17.05.2012 r. N 413 (¢ usamenenusmu ot 12.08.2022 r.,
yTrBepkieHHbIMU [Ipukazom Munoopuayku Poccuu Ne 732), [IpumepHoii paboueit
nporpamMmbl - 001Ieo0pa3zoBaTeabHON AUCHUILUIUHBL «XuMmus» s 1100  (yrTs.
30.11.2022 r. mpotokon Nel4 CoBera 1O OIECHKE COJIEpKaHUS MU KayecTBa
OPUMEPHBIX pabouux MporpamMm  00IIeoOpa3oBaTENbHOIO W COLMAIBHO-
rymanutapaoro nukios CIIO ®I'bOY JIIO HMPIIO), ¢ yuerom dDenepanbHOro
TOCY/IapCTBEHHOTO 00pPa30BAaTENBHOTO CTaHAApTa CPEAHEr0 MPOPECCHOHATHLHOTO
obopazoBanus (PI'OC CIIO) mo cmnemmanbHOocTH 43.02.15 IloBapckoe w
KOHJUTEPCKOE 170, yTBepxkaeHHoro Ilpukazom MwunoOpHayku Poccum ot 9
nekabpst 2016r. No 1568 (3apeructpupoBaHHOTO MUHUCTEPCTBOM HOCTUILIMU
Poccuiickoit ®@enepauuu 26 nekadbps 2016r, peructparmonasii Ne 44946 u c
W3MEHEHUSIMU U jaomnojiHeHusamu ot 17 .12. 2020 r, 1.09.2022 r.), u ¢ y4eToM
[TpumepHO¥ OCHOBHOM 00pa30oBaTeILHON MPOrpaMMBbl 10 creruanbHocTu 43.02.15
[ToBapckoe U KOHOUTEPCKOE JETO0.

Opranuzanus-pa3padoTUUK:
I'bOY 1100 «31aToyCcTOBCKNN TEXHUKYM TEXHOJIOTUN U SKOHOMHUKH

Pazpabotuuk: Hukynuna BanenTtuna AJsiekcaHipoBHA
npenoaasaresib [ bOY 1100 «3nmatoycToOBCKNN TEXHUKYM TEXHOJIOTUHN U
SKOHOMUKW»

[Tporpamma oOcyxeHa Ha 3aceJaHuU MPOMHUIBHON IHKIOBON KOMUCCHHU
€CTECTBEHHO-HAYYHbBIX JIMCUMIUIVH:



COJIEPKAHUE

1. Obmas xapaktepuctuka paboyeil mporpammbl 00111€00pa30BaTEIbHON 4
JUCIIUTUTAHBI « XUMUS

2. Ctpyktypa u cojepxaHue o00I1eo0pa3oBaTeIbHON AUCUUILIMHBL | 16
«XUMUD)

3. YcnoBuss  peanuzanii IporpaMMmbl - o0mieoOpa3oBaTeabHOM | 28
TUCITMTUTAHBI « XUMUS

4, KouTposib M OIlEHKa pPe3yJbTaTOB OCBOCHHUS 00IIeoOpa3oBaTeibHON | 23

JUCIHITIINHBI «XUMUS»




1.00mas xapakTepucTuka padodeil nporpaMmsl 0011e00pa3oBaTeIbHOM
AUCHMILIMHBI «XHUMHD)

1. O6meo0Opa3oBarenbHas TUCHUIIHHA « XUMUSD SIBISIETCS 00s13aTEIbHOM 4acThiO
00111e00pa30BaTeNIbHOTO LKUKIJIA 00pa30BaTENbHON MpOorpaMMbl B cooTBeTCTBUU ¢ DI'OC
CIIO no cnenmanbaoctu 43.02.15 IloBapckoe U KOHIUTEPCKOE JIEJI0

[Iporpamma paszpaborana Ha ocHoBaHuu TpeboBaHuii ®I'OC cpennero oOuiero
oOpa3zoBanus. Ha u3yuenue nucuuruinHbl «XUMHs» Ha 6a30BOM ypoBHE OTBoauTCs 144
yaca.

[Iporpamma yuyeOHON AMCHUILIMHBI MOXET OBbITh HCIOJb30BaHA MPU OOy4YEHUU
JIUI] ¢ OTPAaHUYECHHBIMU BO3MOKHOCTSIMU 3/I0POBBSI.

[Iporpamma y4eOHON AMCIUILIMHBI MOXET OBITh peaiM30BaHa C MPUMEHEHUEM
JIMCTAHIIMOHHBIX 00pa30BaTEIbHBIX TEXHOJOTHH.

1.2. Hesu u mu1aHupyemble pe3yJbTAaThl 0CBOCHUSI JUCHTUTITIHHBI

1.2.1 Heau 1uCHUNIMHBI

Cognepkanue mporpaMMbl  0OIIe00pa30BATENbHON  AUCIUIUIMHBL  « XHUMHUS
HAaIpaBJIEHO HA JIOCTHKEHUE CIENYIOIMX Lejiei: (OopMUpPOBaHHE Y CTYJIEHTOB
XUMUYECKON COCTAaBISIIOIIEH €CTECTBEHHO-HAYYHOM KapTHUHBI MHpa KaK OCHOBBI
MPUHATHS PEIICHUN B KU3HEHHBIX U MPOU3BOJCTBEHHBIX CUTYAIUSX, OTBETCTBEHHOIO
MOBEJICHUS B IPUPOIHOM Cpee.

3ajaum JUCUUIINHBI:

1) cdopmupoBaTh MOHUMaHUE 3aKOHOMEPHOCTEW TMPOTEKAHUS XHUMHYECKUX
IIPOLIECCOB UM SIBJICHUW B OKPYXKAIOIIEW cpele, LENOCTHOW HAay4YHOM KapTHUHBI MHpA,
B3aMMOCBSI3M M B3aMMO3aBUCUMOCTH €CTECTBEHHBIX HAYK;

2) pa3BUTh YyMEHHUS TMPOBOJIUTH pacyeThl M0 XUMHYECKUM (dopmylaM U
YPaBHEHUSIM XUMHUUYECKUX PEaKIHil, MIAaHUPOBaTh U HUHTEPIPETUPOBATH PE3YJIbTATHI
XUMHUUYECKUX IKCIIEPUMEHTOB,

3) cdopmupoBaTh HABBIKM TMPOBEACHHUS XUMHUYECKUX OKCIEPUMEHTAIBHBIX
UCCJIEIOBAHUM C COOJIOJIEHHEM TMpaBUil OE30MacHOTO OOpaleHusi ¢ BEIIeCTBAMHU U
71a060paTOPHBIM 000PYI0BAHUEM;

4) pa3BUTh YMEHUS aHAJIW3UPOBaTh, OLIEHUBATh, IPOBEPSITh HA JOCTOBEPHOCThH U
0000111aTh UHPOPMALIUIO XUMHUECKOTO XapakTepa U3 Pa3IndHbIX HICTOYHUKOB;

5) chopMupoBaTh YMEHHS NPOTHO3UPOBATH MOCIEICTBUS CBOEH NEATEIBHOCTH U
XUMHUUYECKUX TMPUPOTHBIX, OBITOBBIX U MPOU3BOJACTBEHHBIX ITPOIIECCOB;

6) chopmHpoBaTh NOHMMAHUE 3HAYMMOCTU JOCTHXKEHUUA XMMHYECKOW HAyKd U
TEXHOJIOTUH JIJIsl Pa3BUTHUS COIMAILHON 1 TTPOU3BOJICTBEHHOM cdep.

1.2.2. Ilnanupyemble pe3yJbTAThl OCBOEHHS 00HIC00pa30BaTEJIbHOM
aucumIuHbl B cooTBeTcTBHH ¢ PI'OC CIIO u Ha ocHoBe ®I'OC COO



HaumMmenoBanue u

Ilnannpyemble pe3yabTaThl 0CBOEHMS TMCUMILINHBI

KO/l KOMIIETeHIIM i O61mme JAucuuniinHapHble
OK O0l. BsiOupars | B yactu Tpy10BOro BOCIIUTAHUS: - BJAQJAETh CHCTEMOM XUMHYECKHX 3HAHHM, KOTOpas
CIIOCOOBl  pEIICHHUS | - TOTOBHOCTh K TPYIdy, OCO3HAaHUE IIEHHOCTH | BKJFOYAET: OCHOBOIOJATAIONINE MOHATHUS (XUMUYECKUM
3a1a4 MacTepcTBa, TPYAO0I00uE; DJIEMEHT, aTOM, SJICKTPOHHAsI 000JI0YKa aroma, s-, p-, d-
MpoEeCCHOHATLHON |-  TOTOBHOCTh K  aKTUBHOW  JIEATEIBHOCTH | DJIEKTPOHHBIC OpOWTAIM aTOMOB, WOH, MOJIEKYyJa,
JNEATENbHOCTH TEXHOJIOTUYECKON M COLMAJIbHOW HAMNPABICHHOCTH, | BAIEHTHOCTh,  JJIEKTPOOTPULATENBHOCTh,  CTEICHb
IPUMEHHUTEIIBHO K | CIIOCOOHOCTh ~ MHUIIMUPOBATh, IUIAHUPOBATH M | OKUCJICHHS, XUMHUUYECKas CBS3b, MOJIb, MOJISIPHAS Macca,
Pa3IMYHBIM CaMOCTOSITEIIbHO BBITIOIHATH TaKYyIO AEATEIbHOCTD; MOJISIPHBIM o0beM, YTJIEPOAHBIM CKEJIET,
KOHTEKCTaM - UHTEPEC K pa3audHbIM cdepam npopecCuoHaIbHON | QyHKIIMOHANIbHAA ~ TpyMNNa,  pajJudKall, HU30MEpHs,
NEATEIBHOCTH, U30MEPBHI, TOMOJIOTUYECKUN pan, TOMOJIOTH,
OBnaneHue YHUBEPCAIbHBIMU y4eOHBIMH | YTJIEBOJIOPOJBI,  KUCIOPOA- M a30TCOJEpIKaIIHe
II03HABATEIbHBIMU JICHCTBUSIMU: COCIMHEHMsS, OWOJOTMYECKH aKTHUBHBIE BEIIECTBA
a) 0a30BbI€ JOTUYECKUE ACHCTBUS: (YrneBojibl, SKHpbI, O€JIKH), MOHOMEp, MOJUMED,
- CaMOCTOSITEJILHO (bopmMynrpoBaTh U | CTPYKTypHOE 3BEHO, BBICOKOMOJIEKYJIIPHBIC
aKTyaJlu3upoBaTh MpoOJieMy, paccMaTpUBaTh €€ | COCIUHECHUS, KpUCTAIMYECKass  pelieTka,  THUIIbI
BCECTOPOHHE; XAMHUYECKUX peaKumit (OKUCTUTETBHO-
- YCTaHABJMBAaTh CYIIECTBEHHbIA NPU3HAK WJIMA | BOCCTAHOBUTENIBHBIE, 3K30- MW  SHIOTEPMHUYECKUE,

OCHOBAaHMS IS CpaBHEHUS,
000011ICHNS,

- ONpeNensATh IeIH  JESITSIHHOCTH,
napaMeTphbl M KPUTEPUHU UX JOCTHKCHUS,
- BBISBIATh 3aKOHOMEPHOCTH WM TIPOTHBOPEUUS B
paccMaTpUBaeMBbIX SIBICHUSX;

- BHOCUTb KOPPEKTHBHI B JEATCIBHOCTH, OIICHUBATH
COOTBETCTBHE PE3YJIHTATOB IEJISIM, OIEHUBATh PUCKU
ITOCJIEACTBUH JIEATENHLHOCTH;

- pa3BHBaTh KPEATHMBHOE MBIILICHUE MPU PEIICHUN
KU3HEHHBIX MPOoOIeM

0) 0a30BbIE UCCIIEAOBATEILCKUE ACHCTBUS:

Kiaccupukanuu U

3aJaBaTb

peaklMy WOHHOro OOMEHa), pacTBOpP, AJIEKTPOJIUTHI,
HEAJIEKTPOJUTHI, DJIEKTPOJMTUYECKAsT JUCCOLMAIuS,
OKHUCJIUTENb, BOCCTAHOBHUTEIb, CKOPOCTh XUMHUYECKOMN
peakuuu, XMMUYECKOe PAaBHOBECUE), TEOPUH U 3aKOHBI
(Teopusi ~ XMMHYECKOIO  CTPOEHHS  OPTraHUYECKHUX
BemiectB A.M. bytnepoBa, Teopust 31EKTPOITUTHUECKON
JTUCCOLIMALINH, MEPUOANYECKUN 3aKOH H.N.
Meneneena, 3aKOH COXpaHEHUS MAacchl),
3aKOHOMEPHOCTH, CHUMBOJMYECKUN  SI3bIK  XHWMHH,
(dakTojIOorMYeCKUe CBEACHUS O CBOMCTBaX, COCTaBe,
MOJIYYEHUH U 0€30MaCHOM HCIOJIb30BAHUU BAKHEUILINX
HEOPTraHWYECKUX W OPraHWYECKHUX BEIIECTB B OBITY U




- BIIAJICTh HAaBBIKAMH Y4eOHO-MCCIIEAOBATEIHCKON |
NIPOEKTHOW JEATEIHbHOCTH, HAaBBIKAMH pPa3pelICHHS
poOJieM;

- BBISIBJIATh TPUYUHHO-CJICICTBEHHBIC CBSI3U W
aKTyaJlM3UpOBaTh 3a/ady, BBIIBUTaTh TUIOTE3Y ¢
peIIeHus, HAXOAUTh aPTYMEHTHI JIJISl I0Ka3aTeIbCTBA
CBOMX YTBEPKJICHHH, 3aJaBaTh TMapaMeTpbl W
KPUTEPHUH PCIICHUS;

- AHAJW3WUPOBATh TMOJYYEHHBIE B XOJI€ PEIICHUS
3aladyn  pe3yJbTaThl, KPUTHYECKH OIICHUBATh WX
JIOCTOBEPHOCTh, TPOTHO3MPOBATH H3MEHEHHE B
HOBBIX YCIIOBHSIX;

- YyMETh TNEPEHOCHUTHh 3HAHUS B TMO3HABATEIBHYIO U
MPAKTUYECKYIO 00JIACTH KU3HEIEATEILHOCTH;

-  YMETh HHTETPUPOBATh 3HAHUA W3 Pa3HBIX
peAMETHBIX 00JIacTei;
- BBIJIBUTaTh HOBBIE UJIen, npejiaraTh

OPUTMHAJIBHBIE ITOJXO0IbI U PELICHUS;
- CIOCOOHOCTh MX MCIOJIb30BAHUS B O3HABATEIbHON
Y COLMAJIbHOM ITPAKTHKE

IIPAKTUYECKOM JESTEIILHOCTH YEJIOBEKa,

- YMETb BBIABIAATH XapakTEpHbIE IPU3HAKU U
B3aMMOCBSI3b ~ W3YYEHHBIX  IOHATHM, IPHUMEHATh
COOTBETCTBYIOIIME NOHATHS IIPU ONIMCAHUU CTPOCHUS U
CBOMCTB HEOpPraHMYECKUX U OPraHUYECKUX BEIIECTB U
UX MPEBPAILCHUI; BBISBIIATh B3aUMOCBSI3b XUMUYECKUX
3HAHUM C TOHATHSIMU W TPEACTABICHUSIMHU APYTHX
€CTECTBEHHOHAYYHBIX IIPEAMETOB;

- YMETb HCIIOJb30BaTh HAMMEHOBAHUSA XWUMHUYECKUX
COEIMHEHUN MEXIYHAPOJHOTO COI03a TEOPETUUECKON U
OPUKIAAHOM XMMHM W TPHUBHAJIbHBIE HAa3BaHUS
BOKHEUIINX BELIECTB (ITUJIEH, AlETUJIEH, [JIMIEPHH,
¢deHon, ¢dopManbaerua, yKCycHas KHUCIOTa, IJIMLUH,
yrapHbIil Ta3, YIVIEKUCIBIA Tra3, aMMHAK, TalleHas
U3BECTh, HeEralleHas W3BEeCTb, IIMTbEBas coAa U
IPYTUX), COCTaBIATH (POPMYJbl HEOPraHUYECKUX U
OPraHWYEeCKUX BELIECTB, YPaBHEHHUS XUMHYECKUX
peakuui, OOBACHATH MX CMBICH; TOATBEPKAAThH
XapakTepHbIE  XMMHMYECKHE  CBOWCTBA  BEIIECTB
COOTBETCTBYIOIIIMMU JKCIIEPUMEHTAMU W 3aAMACSIMU
YPaBHEHUN XUMHUYECKUX PEAKIUI;

- YyMETh YCTaHABIMBAaTh NPHUHAJIE)KHOCTh HW3YyYECHHBIX
HEOPraHWUYECKUX W  OpPraHMYECKUX  BEIIECTB K
ONPENEIICHHBIM KJlacCaM M TPYIIIAM COEIUHEHUU,
XapaKTeprU30BaTh MX COCTAaB M BAKHEHMIIME CBOWCTBA;
ONpENENATh BHIBI XUMHUYECKUX CBA3EH (KOBaJICHTHA,
VWOHHAs,  METaJUIM4YeCKas,  BOJOpPOAHAs),  THIIbI
KPUCTAJUIMYECKHUX peLeToK BEILIECTB;
KJIACCU(PUIIMPOBATH XUMUUYECKUE PEAKLINU;

- chopMUPOBATh MPEACTABICHUSA: O MaTepUATbHOM




€IMHCTBE MHpa, 3aKOHOMEPHOCTAX M IO3HABAEMOCTH
ABJICHUM NOPUPOJbI; O MECT€ W 3HAYCHUM XHUMUU B
CUCTEME €CTECTBEHHBIX HAayK U €€ pOJIi B 00ECIIEUeHUN
YCTOMYMBOIO Ppa3BUTHsI YEJIOBEUECTBA: B PEUICHUU
po0JIeM HKOJIOTUYECKOM, SJHEPreTUYECKON U MUILEBOM
0€e30IaCHOCTH, B Pa3BUTHUM MEIULMHBI, CO3JaHUU
HOBBIX MAaTEpHAJIOB, HOBBIX HMCTOYHUKOB 3HEPIUH, B
o0ecreyeHnr paMoHAIIBHOIO MPUPOIONOIb30BaHUs, B
(GopMUPOBAaHUN MUPOBO33PEHUSI U OOIIEH KYyJIbTYpPbl
YEeJIOBEKa, a TaKXke 3SKOJOTMYECKH OOOCHOBAHHOIO
OTHOLIEHUS K CBOEMY 3[I0POBbIO M PUPOJIHOM CPEJIE;

- BJIAJICTh CHCTEMOW XUMHYECKUX 3HAHUW, KOTOpas
BKJIFOYAET: OCHOBOIIOJIAraroIIne HOHATHUSA
(TOMOJIHUTENBHO K CUCTEME TIOHATUN 0a30BOr0 YPOBHS)
- H30TONbI, OCHOBHOE U BO30YKJIEHHOE COCTOSHUE
aToma, ruOpuan3anus ATOMHBIX opburanei,
xumuueckas cBsa3p ('O " um "', KpaTHBIE CBS3H),
MOJISIpHasi KOHLEHTpauusi, CTPYKTypHas ¢opmyia,
u3oMepust (CTpYKTypHasi, reomeTpuyeckas (Iuc-TpaHc-
U30MEpHsl), THUIMbl XUMHYECKUX peakiuii (romo- u
reTeporeHHble, 00paTUMbIE U HEOOPATUMBIE), PACTBOPBI

(MCTHHHBIE, JVCTIEPCHBIE CUCTEMBI),
KPUCTANIOTHIPATHI, CTENEHb JMCCOIMAINHY,
ANEKTPOJIU3, KPEKUHT, pU(OPMUHT); TEOPUU U 3aKOHBI,
3aKOHOMEPHOCTH, MHPOBO33pEHYECKHE 3HAHMS,

JIeXKalKe B OCHOBE IOHUMAHUS NPUYMHHOCTH U
CUCTEMHOCTH XWMHYECKUX SBJIECHHUM, COBPEMECHHBIC
MPEJCTABJICHUS] O CTPOCHUWH BEIIECTBA HA ATOMHOM,
MOJIEKYJSIPHOM WU HAAMOJEKYJSIPHOM  YPOBHSIX;
MPEJICTABJICHNUS] O MEXaHM3MaxX XMMHYECKUX PEaKLui,




TEPMOIUHAMHYECKUX u KHUHETHUYECKHUX
3aKOHOMEPHOCTSIX WX TMPOTEKaHUs, O XUMHUYECKOM
PaBHOBECUHU, TUCTIEPCHBIX CUCTEMaX, (DaKTOJIOTUYECKUE
CBEJIECHUs O CBOMCTBax, COCTaBe, TMOJYyYEHUU U
6e30macHOM UCII0JIb30BaHUU BaYKHEUIITUX
HEOPTraHWYECKUX W OPTraHWYECKUX BEIIECTB B OBITY U
OPAKTUYECKONM  JEATEIbHOCTH  4YEJIOBEKa;  OOIIMX
HAay4YHBIX MPUHIMIIAX XUMUYECKOTO MPOU3BOACTBA (Ha
IpUMEpPE MNPOU3BOJCTBA CEPHOM KHUCIOTBHI, AMMHAKa,
MeTaHoJIa, iepepadboTku HePTH);

- yMeTb TMPOBOJAUTHL pPacCYeThl IO XUMHUYECKUM
dbopMmyllaM U ypaBHEHMSIM XUMHUECKUX PEaKIHUil ¢
UCIIOJIb30BAaHUEM  (PU3MYECKUX  BEJIMYUH  (MAacchl,
o0Bbema ra3os, KOJIMYECTBa BEIIECTBA),
XapaKTEpU3YIOIIMX BEUIECTBA C  KOJHMYECTBEHHOMU
CTOPOHBL: PpacyeThl MO HAXO0XKICHUID XUMHUYECKON
dbopMynbl  BeIecTBa; pacdyeThl Macchl (00beMa,
KOJIMYECTBA BEILECTBA) MPOAYKTA PEAKLMUH, €CIU OJHO
U3 UCXOJHBIX BELIECTB JAaHO B BHUAE pacTBOpa C
ONPENEIICHHOW  MAacCOBOM  JIOJEM  PAacTBOPEHHOTO
BELIECTBA WJIM JaHO B U30BITKE (MMEET MPUMECH);
pacueTbl MaccoBOM WM OOBEMHOW JOJIM BBIXOJAA
OPOAYKTa pEaklMH; pacyeThl TemioBoro sddexra
peakiuii, 00beMHBIX OTHOIIICHUH T'a30B;

- yMETh BBISBIISITH XapaKTepHbIC TMPUBHAKU U
B3aUMOCBSI3b ~ HM3YYEHHBIX  MOHATHA, MPUMEHSTH
COOTBETCTBYIOIIME MOHATHS MPU ONKHCAHUU CTPOEHHUS U
CBOWCTB HEOPraHWYECKUX U OPraHMYECKUX BEUIECTB U
WX MPEBPAILCHUI; BBISIBIATh B3aUMOCBSI3b XUMHUYECKUX
3HAHUW C MOHSATUSMH U TPEIACTABICHUSIMU JIPYTUX




npeaMeToB it 0oJiee OCO3HAHHOTO TOHMMAaHHUS U
OOBACHEHMS] CYIIHOCTH MAaTepUaJIbHOIO EJAMHCTBA
MHpa; UCIOJIb30BaTh CHUCTEMHBIE XHUMHUYECKHE 3HAHUS
Ui  OOBSICHEHUSI M TMPOTHO3UPOBAHUSA  SBJICHU,
UMEIOIIUX €CTECTBEHHOHAYYHYIO IPUPOLY;

-yMETh HCIIOJIb30BaTh HAMMEHOBAaHUS XUMHUYECKUX
COEJIMHEHUN MEXIYHAPOIHOTO COK3a TEOPETUUECKOU U
OPUKIAAHOM XMMHM W TPHUBHAJIbHBIE HA3BAHUS
BEIIECTB, OTHOCAIIMXCS K H3YyYEHHBIM KJlaccaM
OpPraHWYeCKUX W  HEOPraHWYEeCKHX  COEAUHEHUM;
UCII0JIb30BaTh XUMHUYECKYIO CUMBOJIMKY ISt
coctaBieHusi (OpPMYJ HEOPraHWYECKHUX  BEIECTB,
MOJICKYJIIPDHBIX U CTPYKTYPHBIX  (Pa3BEpHYTHIX,
COKpAILEHHBIX U CKEJETHBIX) (OPMYJ OpPraHMYECKHUX
BEILECTB; COCTABIIATh YPABHEHUSI XMMUYECKUX PEAKIUI
U pacKpblBaTb UX  CYIIHOCTb:  OKHCJIHUTEJIBHO-
BOCCTAHOBUTEJBHBIX peakuuii IOCPEACTBOM
COCTaBJIEHUSI JJIEKTPOHHOIO OajlaHca ATHX peaklui;
peakiuii MOHHOrO OOMEHa IyTeM COCTaBIEHUS HX
MOJIHBIX M COKPAILIEHHBIX MOHHBIX YPABHEHH; peakui
TUAPOJIN3a, pEeaKUMid KOMIUIEKCOOOpa3oBaHUsl (Ha
npUMepe THUAPOKCOKOMIUIIEKCOB IIMHKA W AIFOMUHUSA);
NOATBEPKIAATh XapaKTEpHbIE XHMHYECKHE CBOMCTBA
BELIECTB COOTBETCTBYIOIIMMH JKCIEPUMEHTAMU U
3anUCAMM YPABHEHNN XUMHYECKUX PEAKIIMM;

- yMeTb KJacCU(pHUIMPOBATH HEOPraHUYECKHE U
OpraHWYECKHE BEIIECTBA M XUMHUYECKHE PEaKLUH,
CaMOCTOSITENIbHO BBIOMPATh OCHOBAHUS U KPUTEPHUH IS
KJacCU(UKAIMA U3YYaeMBbIX XHUMHYECKUX OOBEKTOB;
XapaKTEepPU30BaTh COCTAB W BAXXHEHIIHWE CBOWMCTBA




BEILIECTB, NPUHAJICKAIINX K ONPEIEIECHHBIM KilaccaM
U TPYIINaM COEIMHEHHH (TIPOCThIE BEIECTBA, OKCHUIBI,
TUAPOKCUJIBI, COJM; YIJIEBOJIOPOJbI, MPOCTbIE 3(UPHI,
CupThl, (HEHONBI, albJACTU/IbI, KETOHBI, KapOOHOBbHIE
KHUCIIOTBI, CIIOKHBIE d(DUPBHI, KUPBI, YTIEBOAbI, AMHUHBI,
AMUHOKHUCIIOTHI, OCJIKH); TPUMEHSITh 3HAHUS O COCTAaBE
M CBOWMCTBax BEWIECTB IS IKCHEPUMEHTAJIbHOU
MIPOBEPKU THUMOTE3 OTHOCUTEIBHO 3aKOHOMEPHOCTEU
MPOTEKAHUSI XUMUUYECKUX PEAKIIUN U TPOTHO3UPOBAHUS
BO3MOKHOCTEUN UX OCYILECTBIIEHNUS;

- yMETh TMOJTBEPXKJIaTh HA KOHKPETHBIX IpUMeEpax
XapakTep 3aBUCUMOCTH PEAKIIMOHHOM CHOCOOHOCTH
OpPraHUYECKUX COEAUHEHUWA OT KpPAaTHOCTH M THUNA
KoBasieHTHOM cBs3u ("D " m ""), B3aMMHOTO BIIUSIHUS
aTOMOB W TPYIIl aTOMOB B MOJIEKYJIAaX; a TaKke OT
O0COOEHHOCTEHW peanu3aly Pa3IMYHbIX MEXaHU3MOB
MPOTEKAHUS PEAKIINIA;

- YMEThb XapaKTepH30BaTh AJIIEKTPOHHOE CTPOCHUE
aTOMOB (B OCHOBHOM M BO30Y>KJI€HHOM COCTOSIHUH) U
MOHOB XHUMHUYECKMX »dJeMeHToB 1 - 4 mnepuonos
[Tepuoanueckoit cuctemsl .M. MeHneneeBa u ux
BAJICHTHBIE BO3MOKHOCTH, UCTIOJIB3Y4 noHsATHUs "'s", "p",
"d-31ekTpoHHBIC" OpOUTAIN, PHEPTETUUCCKUE YPOBHHU;
OOBSICHATh 3aKOHOMEPHOCTHM HW3MEHEHHS  CBOWCTB
XUMUYECKUX  DJIEMEHTOB M  00pa3yeMbIX  HUMU
COCIMHEHUH 110 MIEPUOAAM U IPyNIIaMm;

OK

Hcnonb3oBark
COBpPEMEHHBIE

B 0051acTUIICHHOCTH HAYYHOTO TIO3HAHMS:
c(hOpMHUPOBAHHOCTH
COOTBETCTBYIOIIETO

MHUPOBO33pEHUS,
COBPEMEHHOMY

- yYMETh IUIAHUPOBATH M BBIIOJHATh XUMHUYECKUU
AKCIEPUMEHT (IIpPEBpAIEHUsS] OPraHUYECKUX BEIIECTB
IIPY HArpPEBAHWU, MOJYYCHHE ITUICHA U U3YUYCHHUE €T0
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CpencTBa TIOHCKa,
aHaJM3a U
MHTEPIPETAINN
uHopMaru u
MHPOPMAITMOHHEIC
TEXHOJIOTHH TUTST
BBITIOJIHCHHSI  3a7ad
npodeccCuoHaTbHOM
TEeSTETPHOCTH

pa3BUTUS HAyKHU M OOIIECTBEHHOM IPaKTHKHU,
OCHOBaHHOTO Ha aore KyJbTYD,
CIOCOOCTBYIOLIIETO OCO3HAHHUIO CBOETO MeECTa B
HOJIUKYJIBTYPHOM MHpE;

- COBEpILECHCTBOBAHUE S3BIKOBOM M UYHUTATEIbCKOU
KyJIbTYpbl KaK CpEJICTBA B3aUMOJECHCTBUSA MEXKIY
JIOJIbMH U TTO3HAHUS MHPA;

- OCO3HAaHME IIEHHOCTH Hay4YHOW JEsTEIbHOCTH,
TOTOBHOCTh OCYULIECTBJISITh IIPOEKTHYIO U
HCCJIEI0BATENBCKYIO ACSATENbHOCTh HHAWBUAYAIBHO
U B TPYIIIIE;

OsnazeHue YHUBEPCAIbHBIMHU y4eOHBIMU
MO3HABATEJIbHBIMU JICHCTBUSAMU:

B) paboTa ¢ UHpOpMaIIUECH:

- BJAJETh HABBIKAMM MOJYy4YEHUS HHQOpPMALUHU U3
UCTOYHMKOB  Pa3HbIX THUIIOB, CAaMOCTOSITEIBHO
OCYLIECTBJIATh IMOWUCK, AHAJIU3, CUCTEMATU3aLHI0 U
UHTEpIpeTalri0 UHPOPMaAMU Pa3INYHbIX BUAOB U
dbopm npeacTaBIeHUS;

- CO3[aBaThb TEKCTbl B pA3IMYHBIX (opmaTax ¢
y4eTOM Ha3HayeHuss HHPOpMaUUd U  LEJIEBOU
ayIUTOpPUM,  BbIOMpas  ONTUMalbHYIO  (opmy
MIPE/CTABJICHUS U BU3yaIU3allUU;

- OLIGHMBAaTh  JOCTOBEPHOCTb,  JIETMTUMHOCTb
uH(popmManuu, €€ COOTBETCTBUE MPAaBOBBIM H
MOPAJIBHO-3TUYECKUM HOPMaM,;

- HCHOJb30BaTh CpeICTBa HMHPOPMAIMOHHBIX U
KOMMYHHMKAIIMOHHBIX ~ TEXHOJOTUH B  PEIIECHUU
KOTHUTHUBHBIX, KOMMYHHKATHUBHBIX u
OpraHW3allMOHHBIX  3aJa4 C cOOJII0IEHUEM

CBOMCTB, KaueCTBEHHbIC pEAKIMH Ha aJIbJICTUIbI,
Kpaxmay, YKCYCHYIO KHCJOTY; JeHaTypauus OelIKoB
OpyU  HArpeBaHUM, I1BETHBIE pPEaKIUU  OCJKOB;
POBOJUTH pEAKIIMM HOHHOTO OOMEHa, ONpeneisaTh
Cpely BOJHBIX PAacTBOPOB, KaU€CTBEHHbIC PEaKlMU Ha
cynbdar-, KapOOHAT- M XJIOPUI-AaHHOHBI, HA KATHOH
aMMOHMUS; pEIIaTh SKCHEPUMEHTAIBHBIE 33Ja4M 110
temam "Metamibl" 1 "Hemetamibl") B COOTBETCTBUU C
npaBUIaMU TEXHUKH O€30MacHOCTH NpHU OOpaIieHUH C
BELIECTBAMH W  JIA0OpAaTOpPHBIM  O0OpPYAOBaHUEM;
PEICTaBIATh pe3ynbTaThl XUMUYECKOTO
JKclepuMeHTa B (GopMe  3alliUCh  ypaBHEHUU
COOTBETCTBYIOILIMX  peakuuid U  (GopMyIupoBaTh
BBIBO/IBI HA OCHOBE 3TUX PE3YJIbTaTOB;

- YMETh aHAJIM3UPOBAThb XUMHUYECKYI0 HH(OpMAIHIO,
[OJy4yaeMyl0 M3 pa3HbIX HCTOYHUKOB (CPEICTB
MaccoBOM HHpopManuu, cetb UHTEpHET U Ipyrue);

- BJIa/IETh OCHOBHBIMH METOJIaMH HAyYHOTO IMO3HAHUS
BCIIECTB M XUMHUYECKHX sBJICHUN (HAOJIOACHUE,
U3MEpPEHUE, FIKCIIEPUMEHT, MOJICIIMPOBAHUE);

- yMeTh TPOBOJIUTH pacueThl MO XUMHUYECKUM
dbopMynamM M YypaBHEHMSIM XHMHUYECKUX PpEAKIHU C
UCIIOJIb30BAaHUEM (bu3nUecKux BEJIMYNH,
XapaKTEepU3YyIOIIMX BEUIECTBA C  KOJIMYECTBEHHOU
CTOPOHBI: MaccChl, O0beMa (HOpPMaJbHBIE YCIOBHUSA)
ra3os, KOJMYECTBA  BEILECTBA; UCIIOJIB30BATh
CUCTEeMHbIE XUMHUYECKHE 3HaHUSA s T[PUHATHUSL
pelIeHUH B KOHKPETHBIX JKM3HEHHBIX CHUTYalUsX,
CBSI3aHHBIX C BEUIECTBAMH U UX IPUMEHEHHUEM;

- YMETh CAMOCTOSITEJIbHO IJIAHUPOBATh M NPOBOJUTH
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TpeOOBaHUI SPrOHOMUKH, TEXHHKH O€30IacHOCTH,
TUTHEHBI,  pecypcocOepexeHus,  TMPaBOBBIX U
ATMYECKUX  HOpPM,  HOpPM  HH(GOPMAIMOHHON
0€30IacHOCTH;

- BIIQJICTh HABbIKAMHM PACIO3HABAHUS U 3alIUTHI
uHpopManuy, HWHPOPMALMOHHON  OE30MaCHOCTH
JUYHOCTH;

XUMUYECKUN JKCIEPUMEHT (MOTYyYEHUE U HU3YUYEHUE
CBOMCTB HEOPraHMYECKUX W OPraHMYECKUX BEIIECTB,
KaueCTBEHHbIE PEAKIIMU YIJIEBOJOPOAOB Pa3IUYHBIX
KJIACCOB U KUCIOPOJACOJEPKAIIUX  OPTraHUYECKUX
BEIIIECTB, pEIICHUE HKCIEPUMEHTAIbHBIX 3a7ad 110
pacro3HaBaHUI0 HEOPraHUYECKUX M OPraHUYECKHUX
BCIIECTB) C COOJIOJICHUEM TMPaBWJI 0OE€30MacHOTO
oOpamieHuss ¢  BemlecTBaMH W JIaOOpaTOPHBIM
obopynoBanueM, GOpMyITHPOBATH IETU UCCICTOBAHUS,
NpEeAOCTaBIsATh B  pa3iu4HOM ¢Gopme pe3yibTaThl
AKCIEPUMEHTA, AaHAJIM3UPOBATh M  OIEHUBATh HX
JIOCTOBEPHOCT;

- YMETh OCYHIIECTBJIATH ILI€JICHANIPABICHHBIA TMOUCK
XUMUYECKON HH(POpMAIUM B Pa3IUYHBIX HCTOYHUKAX
(HayyHass ¥ ydeOHO-Hay4yHas JMTeparypa, CpeicTBa
MaccoBoil uHpopManuu, cetb WHTepHET W npyrue),
KPUTHUYECKU aHAJIN3UPOBATh XUMUYECKYIO
uHpopmaluio, nepepadbarbiBaTh €€ W HCIOJIH30BaTh B
COOTBETCTBHUH C IOCTaBJIECHHON y4eOHOM 3aaueii;

- BJAQJETh CHCTEMOW 3HAHMM O METOAAX HAYYHOTO
MO3HAHUS  SBJICHUA TPUPOJIBI, HCIOJB3yEMBIX B
€CTECTBEHHBIX HayKaX W YMCHHUSMHU TPUMEHSATH OTH
3HaHUSA TPU  OKCIECPUMEHTAIBHOM  HCCJIEI0OBaHUU
BEIIECTB M JUIsI OOBSCHEHHWS] XWUMHYECKUX SIBIICHUM,
UMEIOIIUX  MECTO B  MPUPOAE  MPAKTUYECKOU
JIESTeTLHOCTH YEJI0OBEKAa M B IOBCETHEBHOM JKU3HU;

OK 04. 3ddexTruBHO

B3aUMOJIENCTBOBATH
u paboTtatb B
KOJUIEKTUBE u

- TOTOBHOCTh K CaMOPa3BUTHIO, CAMOCTOSITEIbHOCTH
Y CAaMOONPEAEIIEHHUIO;

-OBJIaJICHUE HABBIKAMU Y4EOHO-HCCIIE0BATEIbCKOM,
MPOCKTHOW U COIUAIBHOU NEATEILHOCTH;

- yYMETh IUIAHUPOBATH M BBIIOJHATh XWUMHUYECKUU
AKCIEPUMEHT (IIpEBpAIlEHUs] OPraHUYECKHX BEIIECTB
IIPY HArpEBAHUU, MOJIYYEHHE STUIICHA U U3YyUYECHHUE €T0
CBOMCTB, KAUECTBEHHBIC pEAKIMU Ha AJbJACTUIBI,
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KOMaH/Ie

OBnajieHre YHHMBEPCAIbHBIMA KOMMYHUKATUBHBIMU
JIEUCTBUSIMHU:

0) coBMecTHasl IeSITEIbHOCTb.

- OHMMaTh MW  HCIOJIb30BaTh MPEUMYIIECTBA
KOMAaH/JHOW U UHJAUBUYyIBHON pabOTHI;

- TpPUHUMATh TIEJIM COBMECTHOM JCSATEIHHOCTH,
OpraHU30BHIBATH U KOOPAMHUPOBATH JEHCTBUSA TI0 €€
JIOCTHKCHHUIO: COCTaBJISITH IJ1aH JICUCTBHUM,
pacnpenensiaTh poJi C y9eTOM MHEHHM yYaCTHHUKOB
00CYXIaTh pe3yiabTaThl COBMECTHON paOOTHI;

- KOOPIMHUPOBATH M BBIMOIHATH pabOTy B YCIOBUIX
peaTbHOTO, BHUPTYAIBHOTO W KOMOWHHPOBAHHOTO
B3aHUMOJEHCTBUSL;

- OCYIIECTBJIATH  TMO3WTHBHOE  CTpaTErHYECKOe
MOBEJICHUE B Pa3JIMYHBIX CHUTYyaIlUsAX, IPOSBIATH
TBOPYECTBO U BOOOpaKEHHUE, OBITh MHUITMATUBHBIM
OBnajieHHe  YHHMBEPCAJbHBIMU  PEryJSTHBHBIMU
JICUCTBUSIMU:

I) IPUHITHE Ce0S ¥ IPYTHX JIFOJICH:

- MMPUHUMATH MOTHUBBI M apTyMEHTBI APYTHX JFOMEH
MIPU aHAJTA3E PE3yIbTATOB ACATEIHBHOCTH;

- IPU3HABaTh CBOE MPABO W MPABO APYTHX JIOACH Ha
OIITNOKU;

- pa3BUBATh CITIOCOOHOCTH TIOHMUMATh MHP C TIO3UIIAN
JIPYroro 4ejaoBeKa;

Kpaxmay, YKCYCHYIO KHCJOTY; JeHaTypauus OelIKoB
OpyU  HArpeBaHWM, I1BETHBIE pPEaKIUU  OCJKOB;
IIPOBOJUTH pEAKIMM HOHHOTO OOMEHa, ONpeNeisaTh
Cpely BOJHBIX PAacTBOPOB, Kau€CTBEHHbIC PEaKlMU Ha
cynbdar-, kapOoOHAT- W XJIOPHUI-AaHUOHBI, HA KATUOH
aMMOHHUS; pEIIaTh SKCICPUMEHTAIBHBIE 3a7a4dl I10
temam "Metamibl" u "HemeTamibl") B COOTBETCTBUU C
IpaBUJIaMH TEXHUKH O€30MacHOCTH TpH OOpaIeHuH ¢
BEIIECTBAMH W  JIADOpAaTOpPHBIM  O0OpPYAOBaHUEM;
TIPEICTABIIATh pe3yabTaThI XUMUYIECKOTO
dKCTIepUMEHTa B (GOpMe  3allUCH  ypaBHEHUU
COOTBETCTBYIOIIMX  peakuuid u  (popmMyIupoBaTh
BBIBOJIbI HA OCHOBE 9TUX PE3YyJIbTaTOB;

-yMETh CaMOCTOSATENbHO IUIAHUPOBaTh U TPOBOIUTH
XUMUYECKUN JKCIEPUMEHT (MOyYeHUE U HU3YUYCHUE
CBOMCTB HEOPraHMYECKUX W OPraHMYECKUX BEIIECTB,
KaueCTBEHHBIE PEAKIIMU YIJIEBOJOPOJOB Pa3IUUHBIX
KJIAaCCOB U KUCIOPOACOJEPKAIIUX  OPTraHUYECKUX
BCIIIECTB, PEIICHUE OHKCICPUMEHTAIbHBIX 3adad I10
pacro3HaBaHWI0 HEOPTAaHMYECKUX M  OPTaHUYECKHX
BEILIECTB) C COONIOJIEHHEM TIpaBUJl  0E30MacHOro
oOpameHuss ¢  BemecTBaMH W JTaOOPaTOPHBIM
obopynoBaHueM, (HopMyIHpoOBaTh 1EIU UCCIIEA0BaHUS,
NPEIOCTaBIATh B pPa3NWYHON (opmMe pe3ysbTaThl
OKCIICPUMEHTA, aHAJU3UpPOBAaTh W OIEHWBATh WX
JIOCTOBEPHOCTH;

OK
CopelicTBOBaThH
COXpPaHEHUIO
OKPYXKaIIEH Cpeabl,

07.

B 06macTiaKoI0rnuecKoro BOCIIUTAHUS

- c(hopMUPOBAHHOCTHh HIKOJOTUYECKON KYJIBTYPHI,
[IOHMMAaHHUE BIMSHUS COUUAIBHO-DKOHOMUYECKUX
MIPOLIECCOB HA COCTOSIHWE MPUPOAHOM U COLIMAJIbHOU

- chopMHpOBaTH TMPEACTABICHUS: O XUMHUYECKOUN
COCTaBJISIFOIIEN €CTECTBEHHOHAYYHOM KapTUHBI MHPA,
pOIM XHWMHUM B TIO3HAHUU SIBJICHUM MPUPOJBI, B
(dbopMHpPOBAHNY MBINUICHUS U KYJIBTYPhI JINYHOCTH, €€
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pecypcocOepeKeHuo, | cpeabl,  OCO3HAHHWE  IIO0AJIBHOrO  Xapakrepa | QyHKIHOHAIBHOW TPAaMOTHOCTH, HEOOXOIUMOMN IS
IPUMCHATh  3HAHUS | 9KOJIOTHYECKUX IMPOOIIEeM; pEeIICHUS TMPaKTHYSCKWX 3a7a4 M AKOJOTHYCCKU
00 U3MCHCHUHM | - IJIJAHUPOBAHWE M OCYIIECTBICHHWE JCHCTBHUH B | 000OCHOBAHHOTO OTHOIICHHS K CBOEMY 3J0pPOBBIO U
KJIMMaTa, TPUHIIMIBI | OKPYXKAIOMIeH Cpele Ha OCHOBE 3HAHMS IICJICH | IPUPOIHON Cpee;
OCpEIKITUBOTO YCTOWYHBOTO Pa3BUTHS YCJIOBCUYCCTBRA; - yMeTh  CcoOMoJaTh  MpaBWia  DKOJOTHYCCKHU
MPOM3BOICTBA, aKTUBHOE HEMPHSITHE ACHCTBUM, MPUHOCIIIMX BpPEI | IEIECO00pPa3HOTO TOBEACHHUS B OBITY W TPYAOBOU
s hexTUBHO OKPYXKaIoIIen cpee; TESATEITLHOCTH B TEJISX COXPAHEHUS CBOETO 37J0POBbS U
JEUCTBOBATh B |- yMCHHE TMPOTHO3UPOBATH HEOJATONPHATHBIC | OKPY)KAIOMIEH  NPHUPOJHOH  Cpelbl;  yUWUTHIBAThH
YpE3BBITAHBIX OKOJIOTHYECKHE TIOCICACTBHS MPEANPUHAMACMBIX | OTTACHOCTh  BO3JCHCTBHS HAa JKUBBIC  OpPraHU3MBI
CUTYaIUAX JCHCTBYM, IPEIOTBPAIIATh UX; OTIpEICTICHHBIX BEIIECTB, TIOHUMAsl CMBICT MOKa3aTess
- pacUIMpEHUE OIBITA JIESITENBHOCTH YKOJOTMYECKOM | MPEAEIbHOM JOIMYCTUMON KOHIIEHTPALINH;
HaIPaBJICHHOCTH; - YMETh POTHO3UPOBATH, AHAJIM3UPOBATH U OIICHUBATH
- OBJIQJICHUE HABBIKAMH YYEOHO-UCCIIEAOBATEILCKOM, | C TTO3UIIMI SKOJIOTHISCKOW OE301TaCHOCTH MOCICACTBUS
IIPOCKTHOM U COITMAIBHON JACATCIIBHOCTH; OBITOBO W TPOM3BOJCTBCHHOM  JICITECIBHOCTH
YeJoBeKa, CBS3aHHOM C mepepabOTKOM  BEIECTB;
WCIIOJIB30BaTh IIOJYYCHHBIC 3HAHHMS JUIS TPUHATHS
IPAaMOTHBIX  peIICHUH MpoOjieM B  CUTYyaIMsX,
CBSI3aHHBIX C XMMUEH;
- YMETh OCO3HABATh OIMMACHOCTH BO3JCHCTBHUS Ha KUBBIE
OpraHU3MBI OMPEEICHHBIX BEIIECTB, TTOHUMAs CMBICI
NOKA3aTessl MPENEIbHON JOMYCTUMOW KOHUEHTPALWH,
U TOSCHATh Ha MPUMEPAx CIOCOObI YMCHBIICHUS W
IPEIOTBPAICHUS WX BpPETHOTO BO3JCHCTBHS Ha
OpraHU3M YeJIOBEKa.
[IK12-14 — IPUMCHCHUEC OCHOBHBIX 3aKOHOB XUMHUHU JIJIS —— OCHOBHBIE TTOHATHS ¥ 3aKOHBI XUMHH;
[K2.2-2.8 pelieHus 3amad B 00dacTH  1IpodeCcCHOHATLHOM — TEOPETHUYCCKUE OCHOBBI OpraHUYECKO,
[IK 3.2 - 3.7 JEATENBHOCTH; bu3uYECKON, KOJJIOMTHON XUMUH;
[IK4.2-4.6 — WCIMOJB30BaHUE CBOMCTB OpPraHMYEeCKUX — MOHATUE XUMUYECKON KUHETUKH U KaTaIN3a,;
gi 2? -5.6 BEIIECTB, IUCIEPCHBIX M KOJUIOMIHBIX CHCTEM IS — KJacCU(MKALUMIO  XMMMYECKHX  DEakuuil |

ONITUMH3AlIUN TCXHOJOIMYCCKOIO IIpomIecca,

3aKOHOMCPHOCTH UX IIPOTCKAHUSI,
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— OIIMCAHUEC YPAaBHCHUAMHU XHUMHNYCCKHUX pCaKHI/II\/’I

OpPOIIECChl, JIeXKAllie B OCHOBE MPOHM3BOJICTBA
IPOIOBOJILCTBEHHBIX MPOIYKTOB;

— MPOBEJICHHE  PACYeTOB [0  XUMHYECKUM
dbopMynaM U ypaBHEHHUSM PEaKIINH;

— HCTONb30BaHUe JabOpaTOpHONl MOCYIbl U
o0opy10BaHMS;

— BBIOOP METO/Ia U X0/1a XMMUYECKOTO aHaJIHn3a,

— 110100p PEaKTHBOB U amIaparypsl;

— MPOBEICHHE KAYeCTBEHHBIX pEAKIHMi Ha
HEOpPraHWYECKHUE BELIECTBA M HOHBI, OTIENIbHBIC
KJIACChl OPTraHMYECKUX COEIUHEHUI;

— BBIIIOJIHEHUE  KOJMYECTBEHHBIX  PacyeTOB
cOCTaBa BEUIECTBA 10 pe3ybTaTaM U3MEpPEHUI;

— coOIoIcHNEe TPAaBUI TEXHUKU O€30MacHOCTU
pu paboTe B XUMHUYECKOW JabopaTopuun

—o0patiMble ¥  HEOOpaTUMBIE  XUMHUYECKHE
peakiuu, XUMHYEeCKOEe  paBHOBECHE, CMEIICHHE
XUMHYECKOTO PaBHOBECHS IO JEHCTBUEM pa3IMUHBIX
(dakTOpOB;

— OKHCIIUTEIbHO-BOCCTAHOBUTEIIbHBIC
peaKkIuy HOHHOTO 0OMEHa;

— TUJPOIH3 COJIEH, TUCCOIHMAINIO 3JIEKTPOJIUTOB B
BOJIHBIX PAacTBOpax, MOHSATHE O CHJIBHBIX W CJIA0BIX

peakiuy,

AJIEKTPOJINTAX;

— TEeIIOBOW  3(PPEeKT XUMHUUECKHX  peakUui,
TEPMOXUMUYECKHE YPABHEHUS;

— XapaKTEePUCTUKHU Pa3IMYHBIX KJIACCOB

OPTraHUYECKUX BEIIECTB, BXOJAIINX B COCTaB CHIPb U
FOTOBOM MUIIEBOU NPOIYKIUH;

— CBOMCTBAa pPAacTBOPOB M KOJUIOMIAHBIX CHUCTEM
BBICOKOMOJIEKYJIIPHBIX COCIMHEHU;

— JIUCIIEPCHBIE U KOJUIOMIHBIE CUCTEMBI MULIEBBIX
MPOAYKTOB;

—pOJb M XApPaKTEPUCTHUKH  IMOBEPXHOCTHBIX
SIBJICHUM B MIPUPOJHBIX U TEXHOJOTMYECKUX ITpoLeccax;
— OCHOBHBIE METO/IbI KJIACCUYECKOTO

KOJIMYECTBEHHOTO M (PU3UKO-XUMUYECKOTO aHAJN3a;

— HA3HAUCHWEC W  TIpaBWjla  HCIIOJIh30BaHUS
71a60paTOPHOTO 00OPYAOBAHUSA U aNapaTyphl;

— METOABl W TEXHUKY BBIITOJIHCHHUS XHMHYCCKUX
aHAJN30B;

— mpueMbl  0e30MacHOi pPaboOThl B XMMHYECKOU
nabopaTopuu
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2. CTpyKTYypa M coJep:kaHue MPorpaMmMbl 0011e00pa3oBaTelbHOI

AUCIHUILINHBI

2.1. O0beM TUCHUIIMHBI U BUbI Y4eOHOH padoThI

TemaTnueckuii rmian

Buj yueOHoit padoThl

0O0BeM B yacax

O0bem o0pa3oBaTeIbHOM NPOrPaMMBbI JHCHUIINHBI 144
B T.4.

OcHoBHoOE cojiepKkaHue 126
BT. 4.

TEeOpeTU4ecKoe o0yuyeHue 44
IIPaKTUYECKUE 3aHATUS 41
1a00paTOpPHbIE 3aHATHS 41
IIpodeccnoHaIbLHO-OPHEHTHPOBAHHOE CO/lep:KaHue (CoepKaHne 18
NMPHUKJIAJTHOT0 MOYJISA)

BT. 4.:

TeopeTu4ecKoe o0ydyeHune 2
MPAKTUYECKHUE 3aHSTUS 10
1a00paTOpHbIE 3aHATHUS 4
Koncyabranumn 10
IIpomexyTouHas arTecTanHsA(IK3aAMEH) 8
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TemaTnueckoe IVIAHUPOBAHUE IO JacaM

HaumenoBanue | Coaepkanue y4eOHOro Marepuasia (0OCHOBHOE U NPOo(hecCHOHATbHO-OPUEHTHPOBAHHOE), JIA00pPaTOPHbIE U O0bem | DopMupyemble
pa3aesioB M TeM NpPaKTHYeCKUe 3aHATHS, IPUKJIATHON MOAY/Ib 4acoB KOMIIeTeHIIUH
1 2 3 4
OcHoBHOE coep:KkaHue 126
Pa3nes 1. OcHOBBI CTPpOEHHUs BellecTBa 8
Tema 1.1. OcHOBHOE cojIepKaHue 6 OK 01
CtpoeHne aToMOB TeopeTuyeckoe o0yueHue 4
XUMHYICCKUX CoBpemeHHas MOJIeNlb CTPOEHUsSI aroma. DJIeKTpoHHas koHdurypamus aroma. Kinaccudukamus XuMHUYECKHX
SJICMCHTOB U 3IIEMEHTOB (s-, P-, d-as1eMenThI). BanieHTHBIE 37eKTPOHBI. BaeHTHOCTh. DICKTPOHHAS MPUPOIa XUMHUUECKON
npupoaa CBSI3U. OJEKTPOOTpHUIATeTbHOCTh. KoBalieHTHas CBsA3b, €€ PA3sHOBUAHOCTH M MEXaHHU3Mbl 00pa3oOBaHUs 4
XUMUYECKOU CBA3K  |(0OMEHHBIH 1 JIOHOpHO-aKIENTOpHbIN). MonHast cBsi3b. Mertaummueckass CBs3b. BojoponHas CBs3b.
MeKMOJIEKYIISIpPHBIE B3AUMOIECHCTBUS.
W30T0MBI, 0OCHOBHOE U BO30YK/IEHHOE COCTOSIHUE aTOMa, TMOpUIM3aliis aTOMHBIX OpOUTalIeH.
IIpakTHYeckune 3aHATHA 2
Pemenue mnpakTH4YecKMX 3aJaHUl Ha COCTaBJIEHHE OAJIEKTPOHHO-rpaduueckux @opmyn siemMeHToB 1—4
IIEPUOJIOB.
Pemrenue 3amanuii Ha UCMOIB30BAHME XMMHUYECKON CHMBOJIMKM W Ha3BaHWI COEAMHEHUH 1O HOMEHKJIAType )
MEXIYHApOAHOTO COK03a TEOPETHUYECKOW M MPUKIAJHON XMMHUU U TPUBUAIBHBIX HAa3BAaHUU ISl COCTABIICHMS
XUMHUYECKUX (QOpPMYT JBYXaTOMHBIX COEIWHEHUN (OKCHUIOB, CYIb(UAOB, TUAPUIOB U T.I.) U APYTUX
HEOPraHWYECKUX COCAMHEHUN OTJIETbHBIX KJIACCOB.
Tema 1.2. OcHoBHOe coJep:kaHue 2 OK 01
[Tepuonnueckuii Teopernyeckoe odyueHue OK 02
3aKOH ¥ Tabnuia IpakTHYecKHe 3aHATHS 2
J. 1. Menneneesa [Tepuonnueckas cucremMa xumuuyeckux anemeHToB J[.M. MenneneeBa. ®usnueckuii cmeica [lepuoanueckoro
3akona JI.M1. MenneneeBa. 3aKOHOMEPHOCTH U3MEHEHUSI CBOMCTB XMMHUYECKHX DJIEMEHTOB, 00pa3yeMbIX UMH
MPOCTBHIX M CIIOKHBIX BELIECTB B COOTBETCTBUU C IOJIOKEHHEM XMUMHUUYECKOrO 3deMeHTa B Ilepuogmyeckoit
cucteme. MupoBo33peHueckoe U HayuyHoe 3HaueHue [lepuognueckoro 3akona J[.M. Menneneesa. [Tporuossr 2

J.. MenneneeBa. OTKphITHE HOBBIX XUMUYECKUX IJIEMEHTOB.
Pemenue npakTHKO-OpUEHTHPOBAHHBIX TEOPETUUECKHX 3a/IaHUH HAa XapaKTePU3AIUI0 XUMUYECKUX JIIEMEHTOB
«Merannuyeckue / HEMETAJUIMYECKHE CBOMCTBA, 3JIEKTPOOTPHUIATEIBHOCTh M CPOJCTBO K DJIEKTPOHY
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XUMHUYECKHUX JJIEMEHTOB B COOTBETCTBHE C MX JJICKTPOHHBIM CTPOCHHUEM U TIOJOKCHHEM B MEPUOIUICCKOM
cucTeMe XxuMudeckux snemenToB /.M. MennaeneeBa.

Pa3nen 2. XuMu4yeckue peakuum

12

Tema 2.1.Tunst
XUMHYECKHUX
peakuuii

OcHoBHOe cogepKaHue

TeopeTuyeckoe o0yueHue

Knaccudukanuss u TUIIBI XUMHUYECKUX PEAKIUH C y4acTHEM HEOPTaHMYeCKuX BeliecTB. KoaudecTBEeHHBIE
OTHOIIEHUS B XUMHUHA. OCHOBHBIC KOJTMYECTBEHHBIC 3aKOHBI B XUMHH U PACUYEThI TI0 YPABHEHHUSAM XHUMHYECKHX
peaknuii. Monb Kak eQuHUIIA KOJIMYECTBAa BellecTBa. MoJisipHas Macca. 3aKOHBI COXPaHEHHUS MacChl U
sHeprur. 3akoH ABoraapo. MosspHbIid 00beM razoB. OTHOCHUTEIbHAS TIJIOTHOCTH Ta30B.

Peakiuu koMmIiekcooOpa3oBaHusl ¢ y4aCTHEM HEOPTraHUYECKHX BEIIECTB (HA MPUMEPE T'HIPOKCOKOMILIEKCOB
[IMHKA ¥ AJIFOMUHUA).

I[IpakTHyeckne 3aHATHSA, B T.4. IPo¢ecCHOHATBHO-OPUEHTHPOBAHHOE CO/lepkaHue (coepkaHne
NMPHUKJIATHOT0 MOXYJIA)

CocraBjicHUE ypaBHCHUN pPEaKIUH COCAMHEHHS, PAa3JIOKCHUS, 3aMEIICHUs, OOMEHA. YpaBHEHHS peaKIui
TOPEHUs, HOHHOT'O 0OMEHa, OKHCIICHUA-BOCCTAHOBJICHUSI.

PacueT KOJMYECTBEHHBIX XapaKTEPUCTUK NCXOIHBIX BEIIECTB U MPOJIYKTOB PeaKIuu. PacyeT KoJIM4ecTBEHHBIX
XapaKTEPUCTHK MPOAYKTa PEAKIMKU COCAMHEHHS, SCIU OJHO W3 BEINECTB JAHO B M30BITKE /WM COJACPKHT
npuMecH. Pacyer MaccoBO# MM 0OBEMHOM J0JIM BBIXOJA MPOJYKTAa PEAKIMH COCTUHEHUS OT TEOPETUUYCCKH
BO3MOKHOT0. Pacuer 00beMHBIX OTHOIICHHH ra3oB. Pacuer Macchl (00beM, KOIMYECTBO BEIIECTBA) MPOAYKTA
peaKIiM, eCIM OJHO W3 BEIIECTB JIaHO B BHJEC PACTBOpa C ONPEACICHHOW MacCOBOW JOJICH PacTBOPEHHOTO
BEILECTBA.

BeInonHeHHe TUMIOBBIX PAacYeTOB IO TEMATHKE SKCIEPUMEHTa (BBIXOJ MPOAYKTA PEaKIMH, Macca HaBECKH,
00BEM paCTBOPUTES).

YPaBHeHI/ISI OKHCJICHUA-BOCCTAHOBJICHU . CremneHnb OKHCJICHHUA. OKHCIUTEIIb u BOCCTaAaHOBHUTCIIb.
OKHUCITNTEIIFHO-BOCCTAHOBUTEIIbHEIC pCaKknumn B mnpuponae, IMPON3BOJACTBCHHBIX mnmponeccax n
KHU3HCACATCIbHOCTH OpPTraHHU3MOB. OKuCINTEIIFHO-BOCCTAHOBUTEIbHEIN DOoTCHIHAI CPEABbI. Cocrasienne u
YpaBHHUBAHUC OKUCIUTCIILHO-BOCCTAHOBUTCIIbHBIX peaKuHﬁ MCTOAOM JJICKTPOHHOI'O Oamanca. TunudHble
HCOPTraHNYCCKUC OKUCIUTCIIN U BOCCTAHOBUTCIIN. SHCKTPOJII/B PaCcTBOPOB U pacCIlsIaBOB coJIeil.

OK 01

Tema 2.2.
DNEeKTpOIUTHYECKAs
JHACCOIAIS 1
HOHHEII 00MeH

OcHoBHOe coaep:xaHue

Teopernueckoe o0yueHue

Teopm{ SHGKTpOHHTquCKOﬁ JAUCCOoIHalu. PeaKL[I/II/I HOHHOro oOMeHa. CocTaBlIeHHE peaKLII/Iﬁ HMOHHOTI'O
oOMmeHa IMyTEM COCTABJICHUA UX MOJHBIX U COKPAIICHHBIX NOHHBIX ypaBHeHHﬁ.

OK 01
IK 2.3
[IK 3.5
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IMuaponus coseii. 3HaueHue THAPOIM3a B OMOJOTHYECKUX OOMEHHBIX Mpoiieccax. [I[puMeHeHne ruapoausa B
MIPOMBIIIJIEHHOCTH.

JlaGopaTopHble 3aHATHS, B T.4. PO eCcCHOHAIbHO-OPUEHTHPOBAHHOE cO/lepkaHue (colepKaHmne
NPUKJIATHOTO MOTYJIsSA)

JIaGoparopHas padota «OCHOBBI JIAOOPATOPHOU MPAKTUKM.

JlaGoparopHasi mocyna W XuMHYeckne peakTuBbl. OCHOBHBIC J1abopaTtopHbie omneparuu. JlaGopaTopHoe
obopynoBanue. TexHuka 0€30MaCHOCTH M MpaBWia padboOTH (ToBeaeHMs) B JabopaTopuu. JlaGoparopHas
pabota «Peakuuu ruaApOIH3aY.

HccnenoBanue cpepl pacTBOPOB COJICH, 0OpPa30BAHHBIX CHIILHBIMH U CIA0BIMU MPOTOIMTAMU, U UX PEAKITUH C
pacTBopamu mesioun 1 kapooHara Hatpusi. COCTaBIeHHE PeaKIUii THAPOIIH3a COJICH.

KoHnTpoabHasn
padora 1

CTpOGHI/Ie BCIICCTBA U XUMHWYCCKHUEC PCAKIIUU.

Paznea 3.

CTpOCHHe M CBOMCTBA HEOPraHnvIeCKUX BeIIECTB

26

Tema 3.1.
Knaccudukanms,
HOMEHKJIATypa U
CTPOCHHE
HEOPTaHHYECKUX
BEIIIECTB

OcHOBHOe coiep:KaHue

Teopernueckoe o0yueHue

[Ipenmer Heoprannyeckoit xumun. BzaumocBs3p Heoprannueckux BerecTB. Knaccuduxanms
HeopraHmdeckux Beuiects. [IpocTeie 1 cnoxHble BenecTBa. OCHOBHBIE KJIACChI CIIOKHBIX BEILECTB (OKCHIBI,
THJIPOKCUIBI, KUCIOTHI, cosin). HoMeHKIaTypa 1 Ha3BaHHWE HEOPTraHUYECKHUX BEIECTB UCXOMAS U3 UX
XUMHUYECKOH (OPMYJIbI UM COCTABICHNUE XUMUYECKOH (hOpMYJIIbI UCXO0/1 U3 Ha3BaHMsI BELIECTBA 110
MEXIYHAPOAHOU UM TPUBUAIBHOM HOMEHKIIATYPE.

Me:xmornekyisapHsle B3auMmozeicTsus. Kpucramtoruaparel. ArperaTHble COCTOSIHUSI BELLIECTBA.
Kpucrannuueckue u amop¢Hble BemecTBa. THUIbI KPUCTAUIMYECKUX PEIIETOK (aTOMHAas!, MOJIEKYJIsIpHasl,
MOHHasl, MeTaIn4yeckasi). 3aBUCUMOCTh (PU3NYECKUX CBOMCTB BEIIECTBA OT TUIA KPUCTAIIIMYECKON PELIETKH.
[IprunHbl MHOrOOOpa3usi BEIIECTB.

CoBpeMeHHbIE MPEACTABIIEHUS O CTPOEHUU TBEP/BIX, )KUJIKUX U ra3000pa3HbIX BemiecTB. JKuaKue KpucTaibl.

IIpakTHyeckne 3aHATHA

Pemenne 3amay Ha pacyeT MaccoBOM J0iM (MAacChl) XMMHUYECKOTO dJeMEHTa (COCTUHEHHS) B MOJEKYIe
(cmecn).

Pemenne mpakTHUeCKMX 3aJaHM TIO0 KIacCH(PHUKAIMK, HOMEHKJIATYpe M XUMHUYECKHM (opmynam
HEOPTaHMYECKUX BEIIECTB PA3IMYHBIX KIACCOB (HA3bIBATh M COCTABIATH (DOPMYJIBI XUMHUYECKHX BEIIECTB,
OTIPECIIATh MPUHAICIKHOCTD K KJIACCY).

HcTouynnkn XuMHUYECKOH WH(popManuu (HaydyHas M y4eOHO-HAy4dHas JIUTEparypa, CpPeACTBa MacCOBOM

OK 01
OK 02
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nHpopmanuu, cerb HMuTepHer u apyrume). Ilonck wHOpManmuu 1O Ha3BaHUAM, HACHTHUPHUKATOPAM,
CTPYKTYPHBIM (hOpMyJIaMm.

OOpaboTka JaHHBIX, aHAJIW3 M OIEHKA WX JOCTOBEPHOCTH (BBIYUCIICHHE CPEIHEro 3HAYeHUs
OKCIICPUMCHTAJIbHBIX JTaHHBIX, HOI‘peH_IHOCTI/I).

[IpencraBnenne pe3ynbTaTOB SKCIEPUMEHTa B pa3nuyHoil Qopme (tabiuua, rpaduk, OTYET, JOKIAL,

IIpe3EHTALNS).
Tema 3.2. ®dusuxo- OcHoBHoOe coJepKkaHue 12 OK 01
XUMUYECKUEC Teopernueckoe odyueHue 6 OK 02
CBOJICTBA Meramnel. OOme ¢u3nyeckne W XUMHYECKHE CBOMCTBa MeTauioB. CrocoObl MOJMy4eHHUs. 3HaueHHUe
HEOPraHHICCKNX METaJUIOB M HEMETAJUIOB B IIPUPOJIE U JKU3HEACATEIBHOCTH YEJIOBEKAa M OpraHu3MoB. Koppos3us meTaios: 2
BCILICCTB BHJIBI KOPPO3HH, CITOCOOBI 3alTUTHI METAJIJIOB OT KOPPO3HUH.

Hemerannel. O0mue ¢pusznyeckre 1 XMMHUUECKUE CBOMCTBAa HeMeTaioB. Tunuynele cBoiicTBa MetamioB [Y—

YII rpynn. Knaccudukanust 1 HOMEHKIaTypa cCoeAMHEHUH HemeTauioB. KpyroBopoTsl OMOr€HHBIX 3JIEMEHTOB 2

B IIPUPOJIE.

XUMHYECKUE CBOMCTBA OCHOBHBIX KJIACCOB HEOPraHMYECKUX BEIIECTB (OKCUI0B, THIPOKCUIOB, KUCIIOT, COJIEH

U J1p.). 3aKOHOMEPHOCTH B U3MEHEHHUH CBOMCTB IPOCTHIX BEILECTB, BOJOPOIHBIX COEANHEHHH, BBICIIMX 2

OKCHJIOB Y THIPOKCUJIOB.

IIpakTH4yeckne 3aHATHA 4

CocraBiieHne ypaBHEHMM XMMHUYECKUX PEAKIUI C Y4aCTHEM IPOCTHIX U CIOKHBIX HEOPraHUYECKHUX BEILECTB!

OKCHJIOB METAJUIOB, HEMETAJUIOB U aM(OTEpHBIX 3JEMEHTOB; HEOPraHWYECKUX KHCIOT, OCHOBAaHUH H

aM(OTEPHBIX THAPOKCHU]IOB, HEOPTaHMUECKUX COJIeH, XapaKTepU3YyIOLINX UX CBOWCTBA. 4

Pemenne npakTuKo-OpUEHTUPOBAHHBIX TEOPETUUYECKUX 3a/laHUN HAa CBOMCTBA M IMOJy4€HHE HEOPTaHUYECKUX

BEIIECTB.

JlabopaTopHble 3aHATHSA 2

JIaGoparopHas pabota «CBoicTBa METAJIOB U HEMETAIIJIOBY.

HccnenoBanue GU3NUECKUX U XUMHUYECKUX CBOMCTB METAJUIOB U HEMETAJIOB. PerieHne sKkcrepruMeHTalIbHbIX 5

3a/a4 M0 CBOMCTBAM XMMHYECKHM CBOMCTBAM METAJJIOB MU HEMETAIJIOB, [0 PACHO3HABAaHUIO M IOJYYECHHUIO

COEIMHEHMI METalIOB U HEMETAJJIOB.
Tema 3.3. OcHOBHOe coep:kaHue 4 OK 01
[Ipou3sBoicTBO Teopernueckoe o6yyenue 2 OK 02
HCOPraHHICCKHX OOmue mnpeAcTaBieHUsT O MPOMBILUIEHHBIX CIOco0ax IOJIy4eHUs XHMHUYECKUX BEUIECTB (Ha Mpumepe 9 HK 1.3

BEIIECTB. 3HAYECHUE U

MIPOM3BOJICTBA AMMHAKa, CEPHON KHUCIIOTHI).
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MIPUMEHEHHUE B OBITY U
Ha MPOU3BOICTBE

Uepnast u nBeTHass Metayuryprus. [IpakTtuyeckoe HpHUMEHEHHUE 3JIEKTposid3a AJi TMOIY4YeHUs IEJIOYHBIX,
IIEJI0YHO3EMENTbHBIX METANIOB M alfOMUHUA. CTEKII0 U CHIIMKATHAsSI TPOMBIIIIEHHOCTb.
[Tpobnema 0TX0/10B ¥ TOOOYHBIX IPOAYKTOB.

IIpakTHYeckue 3aHATHSA 2

Pemenune npakTUKO-OPUEHTUPOBAHHBIX 33JaHUM O POJIM HEOPIaHUYECKOM XMMHMM B Pa3BUTHM MEAULIMHBI,

CO3/IaHUM HOBBIX MaT€pUAIOB (B CTPOMUTEJIBCTBE U JIp. OTPACIAX MPOMBIIUIEHHOCTH), HOBBIX HCTOYHUKOB 5

SHepruu (aJbTepHATHBHBIE MCTOYHHKH DHEPTrUHM) B PEIICHUH NMPOOJIEM IKOJOTHUYECKOHW, YHEPreTUYECKOH M

MUIIEBON O€30MaCHOCTH.
KonTposabHas .

CBoiicTBa HEOPraHMYECKUX BEIIECTB. 2
padora 2
Paznean 4. CTpoeHue U CBOIiCTBA OPraHNYEeCKUX BellleCTB 26
Tema 4.1. OcHoBHOe coJep:kaHue 4 OK 01
Knaccuduxanmus, Teopernueckoe 00y4eHune 2 IIK 4.4
CTPOCHHUE U [Ipeamer oprannueckoil xumun. B3auMocBsI3b HEOPraHUYECKUX U OPraHUYECKUX BELIECTB. 11K 4.5
HOMCHKJIATypa XHUMHUYECKOE CTPOCHUE KAK MOPSAJOK COCIMHEHUS] aTOMOB B MOJIEKYJIE COTJIACHO UX Bajl€HTHOCTH. OCHOBHBIE
OpraHn4eCKUX MOJIOKEHUS TEOPUU XMMHUYECKOTO CTPOCHHMS opraHudeckux coeauHeHud A.M. ByrnepoBa. YrmeponHslil
BCILECTB CKEJeT OpraHu4eckol MOJeKyJabl. MOoNeKyIsipHblE U CTPYKTypHBIE (pa3BEpHYThIE, COKpalllEeHHBIE) 9

xumuueckue (GopMyIibl. 3aBUCUMOCTh CBOMCTB BEIIECTB OT XMMHUYECKOTO CTpOeHMsI Moisiekyi. M3omepus u

M30Mephl (CTPYKTYpHasl, reoMeTpuueckas (uc-Tpanc-uzomepusi). KpartHocTh XUMHUYECKOM CBS3H.

[lonsitTue o QyHkuMoHanbHOM rpynmne. IlpuHUMOB  KiIaccUUKAMM  OPraHUYECKUX  COETUHEHH.

Me:xnyHapoiHass HOMEHKJIATypa U IPUHLIAIIBI HOMEHKJIATYPbl OPTaHUYECKUX COEANHEHUN.

IIpakTH4eckue 3aHATHSA 2

HomeHknatypa OpraHMYECKMX COEIMHEHUN OTAEIbHBIX KJIACCOB (HACBHILICHHBIE, HEHACBIECHHBIE H

apOMAaTUYeCKUe YIJIEBOJOPOJbI, CIUPThI, (EHOJNbI, albIETH/AbI, KETOHBI, KapOOHOBBIE KHCJOTHI M Jp.)

CocraBieHre MOJHBIX U COKPAIIEHHBIX CTPYKTYPHBIX (POPMYJI OpraHMYECKHX BEIIECTB OTJEIBHBIX KJAcCOB, 2

UCIOJIb3YS UX Ha3BaHUS MO cUCTEMaTHYeCKON HOMEHKIIatype. Pacuersl mpocteiiieit ¢opMyIibl OpraHnyecKou

MOJIEKYJIBI, HICXOIS1 U3 DJIEMEHTHOTO cocTana (B %).
Tema 4.2. CpoiictBa | OcHOBHOe co/iep:KaHue 12 OK 01
OpraHu4CcCKHUX Teopernueckoe o0yueHue 8 OK 02
COCIMHEHU I

OU3NKO-XUMUYECKHE CBOWCTBA  OPraHWYECKMX COCIMHEHMH  OTACIBHBIX  KJIacCOB  (OCOOCHHOCTH
KJIacCcu(PUKaMM W HOMEHKJIATYphl BHYTPH KJacca; TOMOJIOTMYECKHH psii u obmias ¢opmysa; H30Mepus;
(hU3MYEeCKre CBOMCTBA; XUMUUECKHE CBOMCTBA; CITIOCOOBI MOJTYyUCHHUS ):
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— TpenenbHbE YrieBoJoponbl. [opeHHMe MeTaHa Kak OJMH U3 OCHOBHBIX HCTOYHHUKOB TEIUIa B
MIPOMBIIIJIEHHOCTH U ObITy. CBOWCTBA MPUPOTHBIX YIJIEBOJIOPOAOB, HaXOXKICHHE B MPUPOAEC U MPUMEHEHHE
QJIIKAHOB;

— HCHPCACIBbHBIC 1 apOMATUYICCKHUC YIITICBOAOPOABI. HOJII/IMCpI/I3aLII/ISI OTHUJICHA KaK OCHOBHOC HaIIpaBJICHUC €TI0
HCIIOJIB30BaHMA. FOpCHI/Ie AllCTUJICHA KAaK MCTOYHUK BBICOKOTCMIICPATYPHOI'O IVIAaMCHHU JIA CBAPKU U PE3KU
MCETAJlJIOB,

— KHUCJIOPOJICOAEPKAIME COCAUHEHUS (CIUPTBI U TPOCThie A(GUPBI, (EHONBI, aTbJICTHABl W KETOHBI,
KapOOHOBBIE KHCJIOTHI U UX MPOU3BOIHBIC). [IpakTHUYECKOE MTPpUMEHEHNE dTUIICHTIIMKOJIA, TIHIIepUHa, PeHoa.
[Tpumenenne ¢Gopmanpaeriia, aneTalblIerHia, YKCYCHOM KHCIOThL. MblUIa KaK COJM BBICHIMX KapOOHOBBIX
KHcIIoT. Morolue CBOMCTBA MBIJIA;

— a30TCO/IepXKAIINE COSUHEHUS (AaMUHBI 1 aMUHOKHUCIIOTHI, OCITIKH).

Knaccupukammss #u  OCOOCHHOCTH  OpPraHMYECKHMX  peakiuidl. PeaknuonHble TEeHTpbl.  Pagukaisl.
[IepBoHayasibHBIEC OHATHUSA O TUIIAX U MEXAHU3MaX OPraHUYECKHUX PEAKIIAN.

IIpakTHyeckue 3aHATHS

Pemenue nemnoyex npeBpameHI/Iﬁ Ha 'CHETHYCCKYIO CBA3b MCKAY KJIaCCAMU OPTaHUYCCKUX COCJIMHEHUH C
COCTaBIICHMEM Ha3BaHUM OpPraHu4YCCKuX COCI[I/IHCHI/Iﬁ 10 TpHBHaﬂBHOﬁ nin Me)KHYHapOHHOﬁ
CUCTEMAaTHYECKOM HOMCHKIJIATYpCE. Pemenue PaCUYCTHBIX 3a1a4 110 YPABHCHUAM peaKI_lI/Iﬁ C ydaCTuem
OpraHUYCCKUX BCIICCTB.

JlabopaTopHble 3aHATHUS

JlabopaTtopHas pabota «IlonyueHue 3TuIeHa U U3YYCHHUE €T0 CBOMCTBY.

[TosrydeHne TWiieHA W3 dTaHOJA B JIAOOPATOPHHM M HM3y4eHHE €ro (PU3WYeCKMX W XWUMHYSCKHX CBOWCTB.
Cocrasiienue peaKHI/If/'I MPUCOCANHECHUA W OKUCIICHHA Ha IMPUMEPEC ITUIICHA. Penrtenue PaCUCTHBIX 3aaa4 C
WCTIOJIH30BaHUEM IIJIOTHOCTH Ta30B IO BOAOPOAY U BO3IYXY.

Tema 4.3.
Opranunueckue
BELIECTBA B
KHU3HECSATEIbHOCTH
YeloBeKa.
[TpousBoacTBo 1
MIpUMEHEHNE
OpPraHUYECKUX
BELIECTB B

OcHoBHOE coaepKaHue

10

Teopernueckoe o0y4eHue, B T.4. NPO(ecCHOHAIBLHO-OPHEHTHPOBAHHOE CO/IepKaHue (CoAepKaHue
NPHUKJIATHOT0 MOIYJIS)

buooprannueckue coenunenus. [IpumeHenne u Ouonoruyeckas poib yrieBogoB. OKUCIEHUE YTIEBOIOB —
WCTOYHHK DHEPTUU KUBBIX opraHu3MoB. O0nacTu MpuMEeHEeHHs] aMHHOKHUCIOT. [IpeBpaienuss 0eTKOB MUIIA
B opranusme. buonornueckue ¢yHkimu OenkoB. buonormdeckue ¢GyHKIMM XKUpoB. Poib opraHmdeckoit
XUMHH B pEHICHUU MPOoOIIeM MUIIEeBON O€30MacHOCTH.

HyxnenHnoBbie KUCIOTHI: cocTaB u cTpoeHue. Ctpoenne HykiaeoTnnoB. CoctaB HykienHoBbIX kucioT (JHK,
PHK). Poiib HyKJIEHHOBBIX KUCJIOT B KU3HEAESITEIIbHOCTA OPTaHU3MOB.

OK 01
OK 02
K 2.4
K 2.5
K 2.7
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IMPOMBIINIJICHHOCTH

ITpon3BoACTBO OpraHUYECKUX BEILECTB: NMPOU3BOACTBO MeTaHOJda, nepepaborka HedTH. IlommdTmneHn kak
KPYIIHOTOHHQ)KHBIM IPOAYKT XHUMHUYECKOro mpousBonacTBa. IIpuMenenme »stunena. IIpousBonctso u
IIPUMEHEHHE Kay4yyKa U PE3UHBI.

CuHHTeTHYECKNE U UCKYCCTBEHHbIE BOJIOKHA, UX CTPOEHUE, CBOMCTBA. [IpakTHyeckoe NCI0Ib30BaHNE BOJIOKOH.
KayecTBeHHBII XMMHYECKHUH COCTaB MNPOAYKTOB mNHTaHUs. BemiectBa, ¢anbCUPUIMPYIOUIHE MTPOLYKTHI
IIUTaHUS, W BEUIECTBA, 3arpsA3HSIONIME NPOAYKTHl NUTaHus. OnpeneseHue 3arps3HAIMX XUMHUYECKUX
BELIECTB B IPOAYKTaX IUTAHUs, ONPEAEICHUE BELIECTB, HE 3asBJICHHBIX B COCTABE IPOJAYKTOB IIUTaHUS.

Ponp opranmdeckoil XuMHM B pelICHUM MPOOJEM SHEpreTHYecKod Oe30IacHOCTH, B PAa3BUTHUU MEIUIMHBI,
CO3JIaHMM HOBBIX MaTEpHAJIOB, HOBBIX UCTOYHUKOB 3HEPrUH (AJIbTEPHATUBHBIC HCTOUYHUKH SHEPIHHN).

IIpakTHYeckne 3aHATHSA, B T.4. IPO(eCcCHOHATbHO-OPHUEHTHPOBAHHOE CO/lep:KaHue (Coldep:KaHue
NMPUKJIAJTHOT0 MOYJIA)

Penrenue npakTHKO-OPUEHTUPOBAHHBIX 33JJaHUIN TI0 COCTABICHHIO XUMHUECKUX PEAKINH, OTPAKAIOLIIX
XUMHAYECKYIO aKTHBHOCTh OPTaHMYECKHX COSJMHEHHI B PA3JIMYHBIX Cpeaax (MIPUPOTHBIX, OMOJIIOTUIECKUX,
TEXHOTCHHBIX ).

Opranudeckrie 1 HEOPraHUYECKHE BEIIECTBA, BXOAIINE B COCTaB MPOAYKTOB uTanus. Onpe/enenre cocraBa
OO Ha COJEp)KaHWE MAaKpO M MHKPORJIEMEHTOB. V3ydeHuWe MpeIUIoKeHHBIX IMpernojaBareieM O] Ha
peaMeT XMMHUYECKOTO COCTaBa, OINpENeNeHUE JOJIeH OT CYTOYHOH HOPMBI MakpO M MHKpPOIJIEMEHTOB B
yKa3aHHOM OJTto]1e.

Pemenune npakTHKO-OpPUEHTHPOBAHHBIX 33124 0 KyJTMHAPHON TEMAaTHKE Pa3IMUHBIX TUTIOB.

JlabopaTopHbie 3aHATHS, B T.4. NPOo(ecCHOHAIBbHO-OPHEHTHPOBAHHOE COJep:KaHHe (CodepsKaHHe
NPHUKJIATHOT0 MOAYJISA)

HccnenoBanne XUMUYECKOTO COCTaBa NMPOYKTOB MUTAHUS.

JlabopaTopHas paboTta Ha BBEIOOD:

1. Jlaboparopnas pabota «OOHapykeHHE HUTPATOB B MPOJYKTAX MUTAHUS»

HccnenoBanne MaTepuajoB IOJYKOJIWYECTBEHHBIM METOAOM OIPEAETCHUS HUTPATOB C HCIOJIb30BAaHUEM
nudeHnnaMria (KOpHEIUIOAbl OBOIIEH, JMCThS U KOYEPhDKKA KalyCThl, IUIOABI (PPYKTOB). AHAJIU3 YPOBHSA
3arps3HEHUs] HUTPATaMU 110 UHTEHCUBHOCTU OKPAIIMBAHUS MPOIYKTOB PEaKIUH.

2. JlaGopatopHas pabota «lccnenoBanue NpoAyKTOB MUTAHUS HA HAIUYHUE YTIIEBOIOBY.

HccnenoBanre MOJOYHBIX NPOJYKTOB Ha HajduuuMe Kpaxmana. MccienoBaHue MPOJAYKTOB Ha Haluyue
TJIIOKO3BI.

Pazpea 5.

Kuneruyeckue u TepMOAMHAMHYECKHE 3AKOHOMEPHOCTH NMPOTEKAHUS XUMHYECKHX PeaKIui

12

Tema 5.1.

OcHoBHOe coaep:xaHue

OK 01

23




Kunernueckue
3aKOHOMEPHOCTH
MPOTEKAHUS
XUMHYECKUX PEAKIUI

Teopernyeckoe o0yueHue

Xumnueckue peakiuu. Knaccupukanus XMMHUYECKHX peakiuid: mo (a30BOMy cOCTaBy (FOMOIEHHbIE U
reTepOreHHbIe), 10 NCIOIb30BAHNIO KaTalln3aTopa (KaTaTUTUUECKUE U HEKaTaJIUTUYECKHE).

CKOpoCcTh peakiuM, €€ 3aBUCUMOCTb OT Pa3JIUYHbIX (DAKTOPOB: MPHUPOJBl PEArupyrolluX BELIECTB,
KOHIIEHTPALlMU pearupyrolux BelecTB, Temieparypsl (mpaBwio Baurt-I'odda), miomaan peakuuoHHOM
IIOBEPXHOCTH, HAJTM4M KaTanu3aropa. Posip karanu3atopoB B IPUPOAE U IPOMBIIIIIEHHOM IPOU3BOJICTBE.
OHeprus akTUBalUMU. AKTUBUPOBaHHBIN KomIuleke. KaTtanuzaTopsl u katanus. Poib kaTain3atopoB B IpUpoie
U IIPOMBILIIEHHOM IIPOU3BO/ICTBE.

JlabGopaTopHble 3aHATUSA

W3ydeHne 3aBUCUMOCTH CKOPOCTH XHMHYECKOH PEAKIUH OT KOHIEHTPAIMHM PEarupyromux BEIIeCTB U
TEMIIepaTyphl.

JlaGopaTopHas paboTa Ha BEIOOP:

1. JlaboparopHas pabota «OmnpeneneHue 3aBUCUMOCTH CKOPOCTH PEaKIMU OT KOHIICHTPAIUU PEearupyrommx
BemecTBy. lccnenoBaHue 3aBUCMMOCTH CKOPOCTH PEAKIMH OT KOHIeHTparuu. OmnpeneneHue KOHCTAHTHI
CKOPOCTH peaKkluu rpauIecKuM METOIOM.

2. JIaboparopHas pabota «OnpeneneHne 3aBUCUMOCTH CKOPOCTH PeaKUy OT TemIeparypsl». VccienoBanue
3aBUCHMOCTH CKOPOCTH PEAKIIUHU OT TeMIIepaTyphl. Pacder SHEpruy aKTHBAIMH PEaKIHH.

Pemenne mpakTHKO-OPHEHTUPOBAHHBIX 3aJaHUN Ha aHAIM3 (DAaKTOPOB, BIHSIOIMINX HA M3MEHCHHE CKOPOCTH
XUMHUYECKOHN peakItu.

OK 02

Tema 5.2.
TepmoauHamMuueckue
3aKOHOMEPHOCTH
MPOTEKaAHUS
XUMHUYCCKUX
peakuuii. PaBHOBeCcue
XUMHYECKUX PEAKIUI

OcHoBHOE coaepKaHue

Teopernueckoe o0y4enue

Krnaccudukanys XuMu4eckux peakuui: 1mo TerioBoMy 3G (deKTy (3K30TepMUYECKHE, SHIO0TEPMHUUECKHE), O
obpatumocTH (oOpatumble U HeoOpaTuMble). TenoBbie 3 (GeKThl XUMUYECKUX peakiuid. Tepmoxumudeckue
ypaBHeHHs. OOpaTUMOCTh peakiiii. XMMUYEeCKOe paBHOBECHE M €0 CMEIICHHE MOJ| ASHCTBHUEM pa3iIMYHbIX
(bakTOpoB (KOHIEHTpalMs peareHTOB WM MPOAYKTOB pPEakKlMH, JaBlieHHE, TeMIepaTypa) Uil CO3JIaHHs
ONTUMAJIBHBIX YCIOBUN MPOTEKAHUS XUMUYECKUX MTPOIIECCOB.

[TonsiTue 00 >HTANBNMK U SHTponHH. JHeprus ['no6ca. 3akon ['ecca u cieacTBust u3 Hero. Ponb cMmemenust
PaBHOBECHSI B TEXHOJIOTUIECKUX MPOIECCaX.

IIpakTHYeckue 3aHATHA

[punnun Jle Ilarense. BiusHue pa3nuyHbeix GakTOpoB HA U3MEHEHHE PABHOBECHS XUMHUUECKUX PEAKIIUA.
3aKoH JEHCTBYIOIIMX MacC M KOHCTAHTa XMMHUYECKOro paBHOBecHs. PacdyeTbl paBHOBECHBIX KOHIIEHTpAIM
pearupyromux BeuecTB U MPOIyKTOB peakiuil. PacueTs! TemnoBoro a¢dexra peakuuu.

OK 01
OK 02
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Pemienne npakTUKO-OpUEHTUPOBAHHBIX 3aJaHUil Ha mpuMeHeHue npuHuuna Jle-lllarenbe misa HaXOXIECHUS
HaIpaBJICHUsI CMEIEHUSI PAaBHOBECUS XMMHUYECKOW PEaKIMM U aHadu3 (aKkTOpOB, BIUSIOIIUX HA CMEIICHHE
XUMHUYECKOTO PaBHOBECHS.

JlaGopaTopHble 3aHSITHSI 2

JIaGoparophas pabota «/3yyeHue BIUAHUS Pa3IHUHBIX (PAKTOPOB HA CMEIICHHE XUMUYECKOTO PAaBHOBECHUS.

HccnenoBanue BIMSHUS W3MEHEHUS KOHLEHTPALMU BEIIECTB, PEAKIUM CPEAbl U TEMIIEPATyphl HA CMELICHHE 5

XMMHUYECKOro paBHOBecus. CpaBHEHHE IOJIyYEHHBIX DPE3YyJbTaTOB C TEOPETUUYECKU IPOrHO3UPYEMBIMHM Ha

ocHoBe npuHimna Jle [larensbe.
KonTposabHas .

CKOpOCTh XMMHYECKOU pEeaKIuu 1 XUMUYECKOE PABHOBECHE. 2
pabora 3
Paznea 6. JAucnepcHble CUCTEMBI 10
Tema 6.1. OcHoBHOe coJep:kaHue 4 OK 01
JlucnepcHble Teopernueckoe 00y4eHune 2 OK 02
CHCTeMBI 1 (aKTOPbL Hucnepcusie cucrteMbl. Kommonansie cucteMbl. ICTUHHBIE pacTBOPBI. OK 07
HX YCTOHYHBOCTH PactBopenne kak ¢usnko-xumuueckuii mpouecc. PactBoppl. CmocoObl MPHUTOTOBIEHHS PAacTBOPOB.

PactBopuMocTs. MaccoBast 105151 pacTBOpEHHOro BemiectBa. lIpenenbHo AOMYyCTUMBIE KOHUEHTpPALMU U UX

HCIIOJIb30BaHUE B OLIEHKE SKOJIOTMUECKOl 0€3011acHOCTH. 9

Krnaccudukanus nucnepcHbIx cucteM o cocraBy. CtpoeHue u GakTopbl yCTOWYMBOCTU JUCHEPCHBIX CUCTEM.

Pacno3HaBaHue MCTUHHBIX PacTBOPOB, KOJUIOMJHBIX PACTBOPOB M TIpyOoaucnepcHBIX cucreM. CTpoeHue

Muneisl. PaccenBanue cBeTa npu MpOXOXIEHUU CBETOBOIO IydKa Yepe3 ONTUYECKH HEOJHOPOIHYIO Cpeay

(o dexra Tunnans).

IIpakTnyeckue 3aHATHSA 2

Pemenue 3an1a4y Ha IPUTOTOBIIEHUE PACTBOPOB.

Pemenne npakTHMKO-OPUEHTUPOBAHHBIX PACUETHBIX 3aJaHUKM HAa AMCIIEPCHBIE CUCTEMBI, HCIIOJIB3YEMBIE B 5

OBITOBOM M TNPOU3BOJCTBEHHOW JEATENBHOCTH YEJNIOBEKa, C TMO3MLIMH HKOJIOTHYECKOM Oe30MacHOCTH

MOCJIEACTBUM U IPaMOTHBIX PEIICHUN IPOoOIIeM, CBI3aHHBIX C XUMUEH.
Tema 6.2. OcHoBHOeE coep:xaHue 4 OK 01
Hccnenosanme JlaGopaTopHble 3aHATHS 4 OK 02
CBOWCTB TUCHEPCHBIX |JTaGopaTopHas paboTa «[IpuroToBieHne pacTBOPOBY. 11K 4.2-4.6
CUCTEM AJI UX [IpuroToBneHue pacTBOPOB 3aJaHHOW (MOJISIPHOM) KOHIEHTpaluuu (C MNPAKTUKO-OPHUEHTHPOBAHHBIMU 2
HJCHTH(UKALHH BOIIPOCAMH ), OTIPEICTICHNE CPEIbl BOAHBIX PACTBOPOB.

JIaGoparophas pabota «lccaenoBaHnue AUCIEPCHBIX CUCTEM). 2
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[IpuroToBneHne W H3y4EHHE CBOWCTB JUCHEPCHBIX CHCTEM pa3HBIX BHJOB: CYCICH3UH, DMYJIbCHH,
KOJUIOMJHOTO pacTtBopa. CpaBHEHME CBOWCTB MCTUHHBIX M KOJUIOMIHBIX PAacTBOPOB, BBISBICHHE OCHOBHBIX
pa3Inuuil MEXIy HUMH.

KonTposabHas

JlucriepcHble CUCTEMBI. 2
padora 4
Paszpen 7. KauecTBeHHbIe peakiuu 00HAPYKeHHS] HEOPTAaHUYECKNX M OPTraHMYeCKHUX BellecTB 8
Tema 7.1. OcHoOBHOe co/iep:KaHue 4 OK 01
OOHapyxeHue IpakTuyecKkue 3aHATHS 2 OK 02
HEOPraHU9CCKUX KayecTBeHHBIE XUMHUECKUE PEAKIIMU, XapaKTEePHbIE Il OOHAPYKEHUSI HEOPTaHMYECKUX BEIIECTB (KaTHOHOB OK 04
KAaTHOHOB 1 QHUOHOB [y agroHOB). CocTaBieHHE YpaBHEHHMM peakuuil oOHapyxeHHs KaTuoHOB [-VI rpynm um aHMOHOB, B T.4. B 5

MOJIEKYJISIPHON ¥ HOHHOM (hopMax.

Peakiiun oOHapy)XeHUsI HEOPraHUYECKHUX BEIIECTB B peallbHbIX 00BEKTaX OKpY’Karollel cpebl.

JlabopaTopHble 3aHATHUS 2

OOHapy)xeHue HeopraHudeckux BemecTB (kaTuoHoB [-VI rpynm uiam aHHMOHOB) C HCIOJIb30BaHUEM

KaueCTBEHHBIX aHAJIMTUYECKUX PEaAKLIUi.

JlaGopaTopHas paboTa Ha BEIOOP:

1. JIaGoparopHast paboTa «AHaTIUTHYECKHE peakunu KaTuoHOoB [-VI rpymm».

[IpoBeneHne KaueCTBEHHBIX peaKUii, UCIIOIb3YEMbIX 1JI1 OOHApYKEHUs KaTHOHOB | rpynmbl (Kanus, HaTpHs,

Marausi, aMMmoHusi), Il rpynmel Ha npumepe Oapusi, III rpynmsl — cBunma, IV rpynmbel — anroMuHuS, 9

V rpynnst — xene3a (II u III), VI rpynner — Hukens. Onucanue HaONI0aeMBIX SBJIEHUN U COCTaBJICHHE

XUMHYECKUX PEAKIIUH.

2. JJaboparopHas paboTa «AHAIMTUYECKHE PEAKLIUU AaHUOHOB.

[IpoBeeHne KauyecTBEHHBIX PEAKIMH, HCIOJB3YeMbIX Ul OOHapy)KeHUs aHMOHOB: KapOoHarta, ¢ocdara,

cynbdara, cynbduaa, HUTpaTa, Xjaopuaa u ap. Onucanue HabIOAAEMBIX SIBIEHUN U COCTABIEHUE XUMHUECKUX

peaKuui.
Tema 7.2. OcHoBHOeE coep:xaHue 4 OK 01
OO0napyxeHue IpakTuyecKne 3aHATHS 2 OK 02
OpraHM9CeCKuX KayecTBeHHBIE XUMHUYECKHE PEAKIUH, XapaKTepHbIE ISl OOHAPYKEHUs OTIENbHBIX KJIACCOB OPraHUYECKUX 1K 2.8
BELICCTB OTACIBHBIX  [coequHEHMI: PEHOIO0B, albIETHI0B, KpaxMaa, YKCYCHOM KUCIOThI, aMUHOKHUCIIOT U Ap. 9 1K 5.2
KJIacCoB C Jlenatypaniys GeJIKOB IPU HarpeBaHUHU, IIBETHBIE PEAKIIH OEIKOB.
HCIOJIB30BAHUCM CocraBiieHre Ka4eCTBEHHBIX peaklnii 0OHapYKEHHsI OPraHUYEeCKUX COeTMHEHUI OTAENbHBIX KJIacCOB.
Ka9CCTBCHHBIX JlabopaTopHble 3aHSITHSI 2
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peakuuii

OOHapyXxeHHEe OPraHMYECKUX COCAMHEHUH OTAEIBHBIX KIIaCCOB.

JlabopaTopHas paboTa Ha BEIOO:

1. JlaboparopHast pabota «KauecTBeHHBIE peaKIIMK Ha OTJCIIBHBIC KJIACChI OPraHUYECKIX BEIICCTBY.
[IpoBeeHne KaueCTBEHHBIX PEAKIMM, UCIIOIB3YEMBIX JIJIsl OOHAPYKEHUSI OPIaHUYECKUX BELIECTB Pa3INYHbIX
KJ1accoB: (PEHOJIOB, albICTHAOB, Kpaxmaja, YKCYCHOW KHCIOTBI, aMUHOKHUCIOT, O0enkoB u ap. Ommcanue
Ha6J'IIOZ[aeMBIX SIBJIEHUH U COCTABJICHUE XUMHYECKHUX peaKLII/Iﬁ I/I/I/IJ'II/I CXEM.

2. JlabopatopHas pabora «KauecTBeHHbIM aHaaM3 OPraHUYECKUX COEJUHEHUH M0 (YHKUHUOHAIbHBIM 2
rpymnmnam».
IIpoBeneHne KaueCTBEHHBIX PEAKLUi, UCIIOIb3YEMBbIX JJIsl PACIIO3HABAHUS OPraHMUYECKUX BEIIECTB OTEIbHBIX
KJIacCOB MO ()YHKIMOHAJIBHBIM TpYIIaM: Ha MpUMEpPEe aMUHOKHUCIOT M KapOOHOBBIX KHCJIOT, CIUPTOB U
(eHOJI0B, AIbJETUAOB U KeTOHOB. OnucaHue HaOMI0aeMbIX SIBICHUH M COCTaBICHHE XUMHMUYECKUX peakiui
W/WIIN CXEM.
IIpodeccnonanbHO-OpHMEHTHPOBAHHOE CO/lep:KaHMe (colep:KaHue IPUKJIATHOTO MOLYJIsl) 18
Paznea 8. Xumus B ObITY M IPOM3BOICTBEHHOMH 1eAATEJILHOCTH YeJI0BeKa 6 OK 01
Tema 8.1. OcHOBHOE coIepKaHue 6 OK 02
Xumust B ObITy 1 ([IpaKTHUeCKHe 3aHSITHS 6 OK 04
IPOU3BOJCTBEHHOH | JKos0ormyeckas 6e30macHOCTh MOCIEACTBUH OBITOBOI U MIPOM3BOCTBEHHON JEATEILHOCTH YEIOBEKa, CBA3aHHAS 4 OK 07
ACATCIEHOCTH ¢ nepepaboTKOM BELIeCTB; MOMCK M aHAIN3 XMMUYECKON MHPOpMaluu U3 pa3INYHbIX UCTOYHUKOB (HaydyHas U 1K' 6.1
1CII0BCKa yueOHO-Hay4yHas JIUTepaTypa, CpeicTBa MaccoBOM nHpopManuu, cetb UHTEpHET U ipyrue).
Kelicol (c yuerom Oyayieit npodeccnoHaIbHON AEATENIbHOCTH) HAa aHAINW3 MH(MOPMALMU O MPOU3BOICTBEHHOMN
NesTeIbHOCTH YeJIOBEKa, CBSI3aHHOM C MepepabOTKOM M MOJY4YeHHEM BEIIECTB, a TaKXe C 3KOJOrMYecKou
0€301acCHOCTHIO.
3ammra keiica: [IpencraBieHue pe3yabTaToOB pelIeHUs KeMCcOB (BBICTYIICHHE C Tpe3eHTaluei) 2
Koncynabranumn 10
IIpoMe:xxyTOo4YHast aTTecTAlUA 10 TUCHHUILIMHE (IK3AMEH) 8

Bcero
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3. YcaoBus peajm3anuu NporpaMMbl 001eo00pa3oBaTe/ibHOM IUCHUILTHHBI XUMHA

3.1. TpeOGoBaHusi K MUHMMAJIbHOMY MAaTePHUATbLHO-TEXHUYECKOMY
o0ecrne4eHn 10

Jns  peanuzauuy MPOrpaMMbl  JTUCIHUIUIMHBL  JIOJDKHBL  OBITH  TIPEAYCMOTPEHBI
CJIEYIOLIME CIEIHAIbHbIE TOMEUICHUS: YYEOHbIH KAaOMHET XUMUU W/WIW Yy4eOHOU
XUMHUYECKOH J1abopaTopuH.

OOopynoBanue y4eOHOro KkaOmHera (HarJsiHble MOCOOUS): HAOOPHI
IAPOCTEP>KHEBBIX MOJIEIEH MOJEKYJ, MOJAEIN KPUCTALNTMYECKUX PEHIETOK, KOJUICKIIUU
IPOCTHIX U CIOKHBIX BEIIECTB W/WIHM KOJJIEKIIUU MOJIUMEPOB; KOJIJIEKIIHUS TOPHBIX TOPOJI U
MUHEpaJioB, Tabimia MenzeneeBa, ydeOHble GUIbMBI, IM(POBBHIE 00pa3oBaTEIbLHBIC
pecypchl.

Texunueckue cpeacrBa 00y4eHuUs: KOMIIBIOTEP c YCTPOMCTBAMHU
BOCIIPOU3BEECHUS 3BYKa, IPUHTEP, MYyJIbTUMEIUA-TIPOCKTOP C IKPAHOM, MYJIbTUMEANITHAS
J0CKa, YKa3Ka-Mpe3eHTep ISl PE3EHTALH.

OobOopynoBanue Jadopatopud Hu Ppado4Yux MeCT JAOOPATOPUM: MEH3YPKH,
MUNETKU-KANEIbHUIIBI, TEPMOMETPBI, MHUKPOCKOI, JYyMbl, MPEIMETHbIC U TOKPOBHbIC
CTEKJIa, TUIAHIIETHI Il KaleJdbHBIX peakiuil, (uibTpoBalibHasi Oymara, MpOMBIBAJIKH,
CTEKJISIHHbIE MPOOUPKH, PE3UHOBBIE TIPOOKU, (HhOHAPUKHU, HAOOP PEAKTHBOB, CTEKIISIHHBIC
MaJOYKH, MITATUBBI IJIs1 MPOOUPOK; MEPHBIC IIIUHJPHI, BODOHKU CTEKJISHHBIEC, BOPOHKHU
nenutenbHble numuHApudeckue (50-100 mi), cTynku ¢ mectukoM, GapdopoBbie HalIKH,
MUHLETHI, (QUWIBTPHI OyMaKHble, BaTa, Mapiisd, 4YacOBBIE€ CTEKJA, JJICKTPOIUIUTKH,
nabopaTOpHbIE MITATUBBI, CIUPTOBBIE TOPEJKHU, CIUYKU, MPUOOp JJIS MOJTYYEHHUS ra30oB
(w1 mpoOupKa ¢ Ta300TBOJHON TPYOKOM), Hepikarenu s MPOOUPOK, CKISTHKUA IS
XpaHEHHsI PEaKTUBOB, pa3JaTOUYHbIE JIOTKH; XUMHuYeckue ctakanbl (50, 100 u 200 mu);
IITATeNW; MUHIETHI; TUTEJbHbIC MIUMIIbI, CEKYHIOMEpHI (TaiMephl), MEpHbIE MPOOUPKHU
(ma 1020 mu1) u MepHbie koaObl (25, 50, 100 u 200 mut), BoagHast 6aHs (UM TEPMOCTAT),
CTEKJISIHHbIE NAJIOYKW; KOHMYECKHe KOOkl 1t TuTpoBaHus (50 u 100 mut); MHAUKAaTOpHbBIE
MOJIOCKH JJiA omnpezaeneHus pH u craHgapTHas MHAUMKATOpHAs IIKajga; YHUBEPCAIbHBIN
uHaukaTop; nunetku Ha 1, 10, 50 ma (wm go3atopel Ha 1, 5 u 10 M), GropeTku aJis
TUTPOBaHUS, MeAMIMHCKMEe wmmpunbl Ha 100-150 ™, nabGoparopHble W/WiH
aHaJUTUYECKHUE BeChl, pH-MeTphl, CymuibHbIN 1IKad, U aAp. 1abopaTopHOE 000pYyI0BAHHE.

3.2. Mu¢popmaniuoHHOe oOecnedeHne peau3anu NporpaMmmMbl

OCHOBHbBIE HCTOYHUKHU:

Xumus. 10 knacc : yenybonennwlii yposens : yueonuk / B.B.Epemun, H.E.Ky3vmenxo, B.1. Tepenun
u op. ; noo ped. B.B.JIlynuna. - 10-e u3z0., cmepeomun. -Mocksa : Ilpoceewenue, 2023. - 446 c. - ISBN
978-5-09-107226-6.

Xumus. 11 knacc : yenyonennwiti ypogens : yueonuk / B.B.Epemun, H.E.Ky3vmenxo, A.A./{po3008,
B.B.JIynun. ; noo peo. B.B.Jlynuna. - 9-e u30., cmepeomun. -Mocxea : Ilpoceewenue, 2022. - 478 c. -
ISBN 978-5-09-087940-8.

HOHOHHHTCHBHBI@ HCTOYHHKMU:

IMa6puensu, O.C. Xumus [Tekct]|: Kaura nns npenogaBatens : metoaudeckoe mocoodue minst HITO
u CIIO /O.C.I'abpuensn, I'.I".JIsicoBa. - M. : Akanemus, 2012. - 336 c.

28



['abpuensan, O.C. Xumusa ans npodeccuil U cneunanbHOcTed TexHuueckoro npoduis [Tekct]:
yaeonuk mist CITO u HITO / O.C.I'abpuensn, N.I.OctpoymoB. - 4-¢ u3a., crepeoTun. - M.: Akaaemus,
2012. - 256 c. : m.

IMa6puansn, O.C. Xumus [Teker]: yueonuk mausa CIIO / O.C.I'abpuansan, U.I.OctpoymoB. - 7-¢
u3l., crepeorull. - M.: Akagemus, 2011. - 336 c. : un.

Epoxun, FO.M. Xumus [Tekcrt]: 3amaun v ynpakHEeHHs. - 2-€ u31., CTepeoTurl. - M. : Akajaemus,
2014. - 288 c.

Epoxun, FO.M. Xumus [Tekcr]: yueonuk mis CIIO. - 4-e uzn., crepeotun. - M. : Akagemus,
2004. - 384 c.

HHTepHeT-pecypeh

1. https://znanium.com/

http://school-collection.edu.ru/ emuHas KoyuieKinus LOHUMPOBBIX 00Pa30BATEIbHBIX

pecypcoB

https://xumuk.ru/ caitt o xumun. opym XMMHKOB.

http://sciteclibrary.ru/ HayuyHO-TeXHUYECKAsIONOIMOTEKA/

www.bellerbys.com-caiit yuuteneit OMOIOTHH U XUMUH

http://www.alhimik.ru - mome3Hbie coBeTBI, IPQPEKTHBIC OIBITH, XUMHUYECKUE

HOBOCTH

7. http://dnttm.ru/ — (on-line xoHdepeHMU, TPEHUHTH, O0YUYCHUST (DUBUKE U XUMHUH,
OMOJIOTHH, YKOJIOTHH)

8. http://www.it-n.ru/ - cereBoe cOOOIIECTBO YUUTEICH XUMHH

9. http://chemistry-chemists.com/ — «Xumust 1 XuMuku» - Gopym xypHaia

10.(3KCriepUMEHTBI 110 XUMHH, TpPAKTHYEeCKas XHMHs, TMPOOJIeMbl HAyKH U
00pa3oBaHusl, COOPHUKH 3a]1a4 JIJIs TOJITOTOBKHU K OJIMMITHAIAM TI0 XUMHH).

11.http:/www.astu.org/content/userimages/file/upr_1 2009/04.pd

no

ook w

29


https://xumuk.ru/

4. KoHTPOJIb M OlleHKA Pe3yJIbTATOB OCBOEHNs 0011€00pa30BaTeJIbHOM TUCHUIIIMHBI
«XUMH D)
KoHTpoib U OlieHKa pe3ysbTaTOB OOYUYEHHsI OCYIIECTBISICTCS MpenojaBaTesieM B

MIPOIIeCcCe MPOBEACHUS MPAKTUUECKUX 3aHATHH U JTa0OpaTOpPHBIX PabOT, TECTUPOBAHUS, A
TakK€  BBIMOJHEHUS  OOy4alolUMUCS  WHAUBUAYAJIbHBIX  3aJaHUM,  MPOEKTOB,
uccienoBanuii. Pe3ynpTaTel 00yueHUs OMpEeNessioT, YTo oOydarouuecs AOJKHBI 3HATh,
MOHUMATh U IEMOHCTPUPOBATH 110 3aBEPUICHUU U3YUCHUS JUCIUILIUHBIL.

Jlnst  bopmupoBaHMs, KOHTPOJS W OIECHKH PE3YJbTaTOB OCBOCHHS y4eOHOM
JTUCHUTUIMHBI UCTIOJIB3YETCA CUCTEMA OLICHOYHBIX MEpPOIMPUSATUM, TPEACTaBIIAIONIas cOO0M
KOMILJIEKC Yy4YEOHBIX MEpPOIPHUSATUH, COTJIACOBAHHBIX C pe3yJbTaTaMu OOY4YCHHS U
chopmynupoBadabix ¢ yauerom @I'OC COO (mpenMeTHbIe Pe3yJIbTaThl IO AUCIHUILUINHE) U
dI'OC CIIO.

Ne Monys, / Pasnen Pe3yabTar 00yueHus OueHo4YHbIe MEePONPUATHS OK
/ Tema
| |OcHoBHOI MOAYJIb
1 [Pa3gen 1. ®opmyanpoBaTh 6a30BbIe
OcHoBBI NOHATHUS U 3aKOHBI XUMMHMHU
CTpOeHMs
BellecTBa

1.1 |Crpoenue aromoB |CocTaBIsATh XUMUYECKUE 1. Tect «CtpoeHue aToMOB OK 01
XUMUYECKHX (hopMyIIbI COeAMHEHHI B XUMHUYECKUX AJIEMEHTOB U IPUPOJIa
3JIEMEHTOB U COOTBETCTBUU CO CTEIIEHBIO XUMUYECKOHN CBA3U».
npupoja OKHUCJICHUSI XUMUYECKUX 2. 3agauM Ha COCTaBIICHUE
XUMHUYECKON 9JIEMEHTOB, UCXOJS U3 XUMHUYECKHX (POpPMYIT
CBS3U BaJICHTHOCTH U JIByXaTOMHBIX COE€IMHEHUMN

3JIEKTPOOTPULIATETIBHOCTH (oxcumoB, cynbGUI0B, TUIPUIOB U
T.IL.).

1.2 |Ilepmogmueckuii | Xapakrepu3oBarh XuMuieckue |[IpakTHKO-OpUEHTHPOBAHHBIE OK 01
3aKOH U TaOJMUIa |3JEMEHTHI B COOTBETCTBHUHU C UX |TEOPETHUUECKHE 3a/laHus Ha OK 02
J.1. MenneneeBa |IIOJIOKEHUEM B IIEPUOANYECKON [XapaKTEpU3ALNI0 XUMUYECKUX

CHUCTEME XMMHUYECKHUX a51eMeHTOB: «MeTtamunyeckue /

aneMeHToB /.M. Menneneesa |HEMeTalmMyecKue CBOWCTBA,
INEKTPOOTPHULIATENBHOCTD U
CPOACTBO K JJIEKTPOHY
XUMHYECKHUX 3JIEMEHTOB B
COOTBETCTBHE C UX JIEKTPOHHBIM
CTPOEHHEM U TMOJIO)KEHUEM B
MIEPUOIUYECKON CHCTEME
XUMHUYECKHX djiemeHToB J[. 1.
Menneneesay.
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Moayas / Paznen

Ne PesyabTaTt 00yuenus OueHo4yHBIC MEpONIPUATHS OK
/ Tema
2 |Pa3gen 2. CocTaBasiTb ypaBHeHUS H KonTtpoabnas padora

XHMHYECKHUE cXeMbl XUMH4YeCKUX peakuuii («CTpoeHne BemecTsa u
peakuuu XHMHYeCKHe PeaKkium»

2.1 |Tunst CocraBnarh peakuuu 1. 3ajaun Ha cocTaBiieHUE OK 01
XUMHUYECKUX COEIMHEHMUS, PA3JI0KEHUS, YpaBHEHUH PEAKIUM:
peakuui oOMeHa, 3aMelleHHUs, — COEMHEHMS], 3aMEILEHUS,

OKHCITUTEIIHHO-
BOCCTAHOBUTEIIbHBIC PEAKIIUU U
peakuu
KOMILIEKCOOOpa3oBaHus (Ha
pUMepe THIPOKCOKOMIUIEKCOB
ATIOMUHUS U [IUHKA) C
y4aCcTHEM HEOPTraHUIEeCKUX
BEIIIECTB

pasznoxkeHusi, 0OMeHa U peaKiuii ¢
y4aCTUEM KOMILIEKCHBIX
coeuHEHU (Ha mpuMepe

THAPOKCOKOMIIJICKCOB AJIIOMUHUA U

LIUHKA);

— OKUCJIUTEIBHO-
BOCCTAaHOBUTEJIBHBIX PEAKIIUN C
UCIIOJIb30BAaHUEM METO/1a
ANEKTPOHHOTO OanaHca;

— C y4acCTHUEM KOMILIEKCHBIX
coeuHEeHU (Ha mpuMepe
TUAPOKCOKOMILUIEKCOB IIUHKA U
QITIOMUHHUS).

2. 3ajaum Ha pacueT
KOJIMYECTBEHHBIX XapaKTEPUCTHK
MPOJIYKTa PEAKIIUH COSTUHEHUS,
MacCOBOH MJIM 00BEMHOM JIOJIH
BBIX0/Ia IPOJYKTA PEAKIIUU
COEIMHEHUS OT TEOPETHUECKHU
BO3MOKHOTO; 00BEMHBIX
OTHOIIICHUM T'a30B;
KOJIMYECTBEHHBIX XapaKTEPUCTHK
HCXOJIHBIX BEIIECTB U MPOAYKTOB
peakuuu; maccol (00beM,
KOJIMYECTBO BEIECTBA) MPOIYKTa
peakiiu, €CIIU OJIHO U3 BEILECTB
JITaHO B BUJIE pacTBOpa C
ONPEACIEHHON MacCOBOU JT0JIEN
pPacTBOPEHHOTO BEIIECTRA.
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Mopnyas / Paznea
/ Tema

PesynabTaT 00yuenus

OueHo4yHBIC MEpONIPUATHS

OK

2.2

DNEKTPOIUTHYECK
ast IUCCOoLMaIis U
HOHHBII 00OMEH

CocraBnaTh ypaBHEHUs
XMMHUYECKHX PEaKIIMd HOHHOTO
o0MEeHa C y4acTHeM
HEOPraHWYeCKUX BEIECTB

1. 3agaHust Ha cCOCTaBICHUE
MOJICKYJISIPHBIX U MOHHBIX PEaKIIH
C y4acTHUEM OKCHUJIOB, KUCIIOT,
OCHOBAHMU U COJIEH, MOHHBIX
peaKIUil TUIPOJIN3a COJIEH,
YCTaHOBJICHHE U3MEHEHUS
KHUCJIOTHOCTH CPEJIbI.

2. JJabopaTtopHas pabota «OCHOBBI
1a060paTOPHON MPAKTUKID.

3. TUNOBBIE pacyeThI 0 TEMATHKE
JKCIEpUMEHTA.

4. 3agaun Ha BBIYUCIICHUE
CpeIHEro 3HAYCHHUS
JKCIIEPUMEHTANBHBIX JaHHBIX,
MOTPEITHOCTH.

5. Ilpencrasnenue pe3yabTaToB
IKCIIEPUMEHTA B pa3imuHOi popme
(Tabnuua, rpaduk, oTUeT, TOKIIA,
Ipe3eHTALNs).

6. JTabopaTopHas padora «Peakiuu
TUAPOIIU3a».

OK 01

Paznen 3.
Crpoenne n
CBOMCTBA
HEOPraHHYeCKUX
BeIlleCTB

HccaenoBarb cTpoeHue u
CBOICTBA HEOPraHNMYECKHUX
BelIeCTB

Konrtpoabnas padora
«CBOHCTBa HEOPraHHUYECKUX
BeLIECTB»
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Mopnyas / Paznea

/ Tema

PesyabTaTt 00yuenus

OueHo4yHBIC MEpONIPUATHS

OK

3.1

Knaccudukanus,
HOMEHKJIATypa
CTpOCHHE
HEOPraHUYECKUX
BEIIECTB

Knaccudunuposarsb
HEOPraHUYECKUE BEIIECTBA B
COOTBETCTBHUH C UX CTPOCHUEM

1. Tect «Homenknarypa u
Ha3BaHUE HEOPTaHUYECKUX
BEIIECTB UCXOJIS U3 UX
XUMHYECKON (HOpMYIIbI TN
COCTaBJICHHE XUMUYECKON
(hopMyIIbI HCXO/1 U3 HA3BaHUS
BEIIECTBA 10 MEKYHAPOIHOM UITN
TPUBUAIBHON HOMEHKJIATYpe».
2. 3aa4uM HA pacyeT MacCOBOM
JIOJTH (MacChl) XMMHUYECKOTO
3JIEMEHTA (COeAMHEHNUS) B
MoJIeKyJie (cMecH).

3. [IpakTuyeckue 3a1aHust MO
KJIacCU(pUKallMU, HOMEHKIIAType U
XUMHYECKUM (hopmynam
HEOPraHUYECKUX BEIIECTB
Pa3IMYHBIX KIJIACCOB.

4. TlpakTHyeckue 3alanus Ha
ONPEACIICHUE XUMUYECKON
AKTUBHOCTH BEIIIECTB B
3aBHCHMOCTH BU/Ia XMUMHUECKOMN
CBSI3H U TUIA KPUCTAJUINYECKOM
PEIIETKH.

OK 01

3.2

dusnko-
XUMHUUYECKHE
CBOMCTBa
HeopraHqucm/Ix
BCIIIECTB

YcTaHaBIMBaTh 3aBUCUMOCTh
(U3NKO-XUMHUECKUX CBOWCTB
HEOPraHWYECKUX BEIIECTB OT
CTPOEHUS aTOMOB U MOJIEKYII, &
TaK)Ke TUITA KPUCTAIIINYECKOMN
peleTku

1. Tect «Ocobennoctu
XUMHUYECKHX CBOWCTB OKCHJIOB,
KHCJIOT, OCHOBaHMH, aM()OTEpHBIX
TUAPOKCHUJIOB U COJIEW».

2. 3ajaHus Ha COCTaBJIEHHE
YpaBHEHUN XUMHUYECKUX PEAKIINI C
y4aCTHEM MPOCTHIX U CIOKHBIX
HEOPraHUYECKUX BEILECTB!
OKCHJIOB METAJIJIOB, HEMETAJIJIOB U
aM(OTEPHBIX 3JIEMEHTOB;
HEOpraHMYEeCKUX KUCIIOT,
OCHOBaHUM 1 aM(OTEPHBIX
TUIPOKCHUI0B, HEOPTaHUYECKUX
COJIEH, XapaKTEPUIYIOLIUX HX
CBOICTBA U CIIOCOOBI TIOJTYYEHHUSI.
3. IIpakTMKO-OpUEHTUPOBAHHBIE
TEOPETUUECKHE 3a/1aHUs Ha
CBOICTBA U MOJIy4YEHUE
HEOPraHMYECKUX BEIIECTB.

4. JTaboparopHas paboTa

OK 01
OK 02
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Mopnyas / Paznea

Ne PesyabTaTt 00yuenus OueHo4yHBIC MEpONIPUATHS OK
/ Tema
«CBolCTBa METAIJIOB U
HEMETAJIOBY.

3.3 |[IpousBoacTBO OO60CHOBBIBATh 3HAYCHUE U [IpakTHKO-OpHEHTUPOBAHHBIE OK 01
HEOPraHUYECKUX |[IPUMEHEHHE HEOPTaHUYECKUX |3aJaHus M0 COCTABICHUIO OK 02
BEIIECTB. BELIECTB B OBITOBOI U XUMHYECKHUX PEaKIHii ¢ ydacTHEeM
3HaueHue u MIPOU3BOJICTBEHHOM HEOPraHUYECKUX BEILECTB,

MIpUMEHEHHUE B JeSATEeIbHOCTH YETIOBEKA UX HCIIONB3YEMBIX ISl UX

OBITY U Ha (UBHKO-XIMHUYECKIMH UICHTH(PUKAIUN |

MIPOU3BOJICTBE CBOMCTBaMHU MIPOMBIIIJIECHHBIX CITOCOO0B
HOJIyYEHHUSI.

4  |Paznea 4. HccnenoBath cTpoeHue u KonTtpoabnas padora
Ctpoenne u CBOIiCTBA OPraHU4YecKHX «CTpoeHue U CBOMCTBA
CBONiCTBa BelIeCTB OPraHMYecKuX BelecTB»
OpPraHMYecKux
BeLIECTB

4.1 |Kmaccudukanms, |Knaccudunuposarsb 1. 3agaHus Ha cOCTaBIIEHUE OK 01
CTpOECHHE U OpraHMYecKre BEecTBa B HA3BaHUN OPTraHUYECKUX
HOMEHKJIaTypa COOTBETCTBHUH C UX CTPOCHHUEM |COCAMHEHMI MO0 TPUBUAIBHON WK
OpPraHUYECKUX MEXKTYHApOAHON CUCTEMATUYECKOU
BEIIIECTB HOMEHKJIAaType.

2. 3ajaHus Ha COCTaBJIEHUE
TIOJTHBIX ¥ COKPAIIIEHHBIX
CTPYKTYPHBIX (hOpMYIT
OpPraHWYECKUX BEILIECTB OTACIIbHBIX
KJIaCCOB.

3. 3amauu Ha onpeaeneHue
npocreiieit GopmMyIbl
OpPTraHUYECKON MOJIEKYJIIbI, UCXO/IsI
W3 DJIEMEHTHOTO cocTaBa (B %).

4.2 |CaoiicTBa VYcranaBnuBath 3aBUCUMOCTh | 1. 3aaHus Ha cOCTaBlIEHHE OK 01
OpraHUYECKUX (U3UKO-XMMHYECKUX CBOWCTB |ypaBHEHHH xumuueckux peakiuii ¢ [OK 02
COCTMHEHU N OpPTraHUYECKUX BEIIECTB OT y4acTHEM OPTaHHUYECKUX BEIIECTB

CTPOCHUA MOJICKYJI

Ha OCHOBaHUM UX COCTaBa U
CTPOECHHS.

2. 3agaHus Ha COCTaBJICHUE
YPaBHEHUN XUMUYECKUX PEAKIUH,
WJUTIOCTPUPYIOIIUX XUMHUUECKUE
CBOICTBA C YYETOM MEXaHU3MOB
MPOTEKAHUS TAHHBIX PEAKIINHA 1
TeHETUYECKOM CBSI3U OPraHUYECKUX
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Moayas / Paznen

Ne PesynabTaT 00yuenus OueHo4YHBIC MepONIPUATHS OK
/ Tema
BELIECTB Pa3HbIX KJIACCOB.
3. PacuerHble 3a1auu 110
YPaBHEHUSIM PEAKLHUN C yJaCTUEM
OpPraHMYECKUX BEIIECTB.
4. JIaboparopnas paboTa
«[lony4yeHnue sTUICHA U U3y4EHUE
€ro CBOMCTBY.

4.3 |Opranndeckue OO60CHOBBIBATh 3HAYCHUE U 1.IIpaKkTUKO-OpUEHTUPOBAHHBIC OK 01
BEILIECTBA B MIPUMEHEHHUE OPraHUYECKHUX 3a/IaHMs IO COCTABJICHUIO OK 02
KHU3HENIEATEIFHOC |BEIIECTB B OBITOBOM U XUMUYECKUX PEaKIUi ¢ yyacTueM
TH 4EJIOBEKA. IIPOU3BOJICTBEHHOM OpPraHMYECKUX BEILECTB,

[Tpon3BOACTBO U |AEATENBHOCTH YEJIOBEKA UX UCIIOJIB3YEMBIX JJISI UX

MIPUMEHEHUE (UBHKO-XIMHUYCCKIMH uAcHTU()HUKAINH B OBITY H

OpraHUYECKHUX CBOICTBaMH MPOMBIIIIEHHOCTH.

BEILIECTB B 2. Tect «Opranuueckue u

MIPOMBIIIJICHHOCTH HEOpPraHUYEeCKUe BEIIeCTBa,
BXO/JISINE B COCTAaB MPOJYKTOB
MUTaAHUS.
3. I[IpakTHKO-OpHEHTUPOBAHHBIE
3a/laHus 110 KYJIMHAPHOU TeMaTHKE.
4. Jlaboparopnas padota (Ha
BBIOOD):
— ObHapyxeHue HUTPATOB B
MPOJIYKTaX MUTAHUS;
5.MccnenoBanue npoaIyKToB
NUTaHUS HAa HaJM4YKe YIIIEBOJIOB
(MyKa, TBOPOT, MOJIOKO, HOTYpT) Ha
HaJU4He YIJIeBOIOB (Kpaxmal,
TJIFOKO3a, caxaposa).

5 |Pa3zpea S. HccnenoBats paBHoBecue 1 |KoHTpoJsbHasi pabora
Kuneruyeckue u [CKOPOCTH XUMHYECKHX «CKopocTh XUMHUYECKOMH
TepMOAMHAMM Y EC |peaKIuii peaKkuuu U XuMHYeCcKoe
KHe paBHOBecHe»
3aKOHOMEPHOCTH
NMPOTEeKAHUA
XHMHYECKHX
peakuuit

5.1 |Kunerunueckue UccnenoBath BausiHuE 1. JlaboparopHas paboTa Ha OK 01
3aKOHOMEPHOCTH |KOHIIEHTPAIIUU PEarupyroImx |BBIOOP: OK 02
MIPOTEKAHUS BELIECTB U TEMIIEpaTyphl Ha — «OrmpeneneHne 3aBUCUMOCTH
XUMHUYECKHUX CKOPOCTh XUMHUUYECKHX CKOPOCTH peakluu OT
peakuuit peakuuin KOHIIEHTpALMU PEarupyroimmux
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Moayas / Paznen

Ne PesyabTaTt 00yuenus OueHo4yHBIC MEpONIPUATHS OK
/ Tema

BELIECTBY;
— «OrnpenieneHune 3aBUCUMOCTU
CKOPOCTH peakLuu OT
TeMIIepaTyphI».
2. IIpakTUKO-OpHUEHTUPOBAHHbIEC
TEOPETUYECKHE 3aJaHNs Ha aHAIIU3
(akTOpOB, BIMUAIOLIUX HA
U3MEHEHHE CKOPOCTH XMMUYECKON
peaxkuuu.

5.2 |Tepmogunamuyec |MccinenoBars BIUsSHUE 1. 3apaun Ha pacuetsl TemoBbix  |OK 01
KHe U3MEHEHUS KOHIEHTpaluu s dexToB xumuyecknx peakiuii 1 |OK 02
3aKOHOMEPHOCTH |BELLECTB, pEAaKLUU CPEbl U olpeziesIeHUE TUIA PeaKkuu (110
IPOTEKAHUS TEMIIEPATypbl HA CMEIICHHE TETIOBOMY 3P PEKTY: IK30- U
XUMHUYECKHX XUMHUYECKOI'0 paBHOBECHUS SH/I0TEPMHUYECKHE).
peaKIui. 2. IIpakTHKO-OpUEHTHPOBAHHBIE
PaBHOoBecue 3aJjaHMs Ha IPUMEHEHUE TPUHLIUIA
XUMHUYECKHX Jle IllaTenbe JuIst HAXOXKICHHS
peakuuii HalpaBJIEHUS] CMELIECHUS

paBHOBECHS] XUMUYECKON peaKIuu
¥ aHanu3 (paKToOpoB, BIUSIOMINX HA
CMEILIEHNE XUMUYECKOTO
paBHOBECHS.
3. JlJabopaTopHas pabota
«V3ydyeHue BIUSHUS pa3InYHbIX
(akTOpPOB Ha CMEIICHUE
XUMHUYECKOTO PaBHOBECHUS.
6 |Pa3mex 6. HccaenoBars aucnepcHbie KonTtpoJsbHas padora no reme
JAucnepcHbie CHCTEeMBbI «/lucnepcHbie CHCTEMbD)
CHCTEeMbI

6.1 |[ducnepcHble Pa3nuyars ucTUHHBIE 1. 3amaun Ha IPUTOTOBJIEHHE OK 01
CUCTEMBI U PacTBOpPBI, KOJJIOUIHbIE pacTBOpPOB. OK 02
(dakTopbl NX pacTBopsl U rpy0oaucnepcHsie |2. [IpakTHKO-OpHeHTHUPOBaHHbBIE
YCTOMYMBOCTHU CUCTEMBI Ha OCHOBE pacueTHbI€ 3a/laHus Ha

XUMHYECKOI0 IKCIIEPUMEHTa | AMCIIEPCHBIE CUCTEMBI,
UCTOJIb3yeMble B OBITOBOW U
IIPOU3BOJICTBEHHOM JEATEIIBHOCTH
YeJI0BEKa.

6.2 |MccnenoBanue UccnenoBath Gpusuko- JlaboparopHas paboTta (Ha BeIOOp): |OK 01
CBOICTB XUMHUYECKHE CBOICTBA — IIpuroroBnenue pacTBOpoOB;
JIMCTIEPCHBIX Pa3IMYHBIX BUJOB IUCHEPCHBIX |— MccnenoBanne 1UCIIEpCHBIX
CUCTEM CUCTEM CHUCTEM.
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Moayas / Paznen

Ne PesynabTaT 00yuenus OueHo4YHBIC MepONIPUATHS OK
/ Tema
7 |Pa3pen 7. HccaenoBarhb cBoiicTBa
KavecTBeHHbIEe |OpPraHM4ecKUX M
peakiumn HEOpPraHU4eCKUX BellecTB ¢
00HapYy:KeHUs HCIO0Jb30BAHNEM
OPraHMYeCKUX U (KAYeCTBEHHBIX PeaKuui
HEOPraHu4eCcKHuX
BeIIeCTB
7.1 |OGHapyxeHue HccnenoBaTh KaueCTBEHHBIS 1. JlJabopaTopHas pabora (Ha OK 01
HEOPraHWYECKUX |pEeaKLUUU HEOPraHUYECKUX BBIOOD):
KaTHOHOB U BELIECTB — AHaIMTUYECKUE peaklun
AHHOHOB KaTuOHOB [-VI rpymm;
— AHaJTUTUYECKUE PEaKIIUU
AQHUOHOB.
2. IlpakTnyeckue 3a1aHus Ha
COCTaBJICHUE YPABHEHUU pPEAKLIUI
oOHapyxeHust KaTHoHOB [V
IPYII U aHUOHOB, B T.4. B
MOJIEKYJISIPHOM U MOHHOM (hopMax.
7.2 |OOHapyxeHHe HccnenoBaTh KaueCTBEHHbIE 1. JlabopaTtopHas pabota (Ha OK 01
OpPraHUYECKUX peaKky OpraHu4ecKux BBIOOD):
BELIECTB COEIMHEHUI OTAENbHBIX — KayecTBeHHbIE peakuuy Ha
OTJIENIbHBIX KJIACCOB OTJIEJIbHbIE KJIaCChl OPraHUYECKUX
KJIACCOB C BEIIIECTB;
HCTIOJIb30BaHUEM — KauecTBeHHbIil aHamM3
KaueCTBEHHBIX OpraHWYECKUX COETMHEHH MO
peakuuii (YHKITMOHATTBHBIM TPYIITIaM.
2. IlpakTyeckue 3a1aHus Ha
COCTaBJICHUE Kau€CTBEHHBIX
peakuuii oOHapyKEeHUS
OPraHUYEeCKUX COCTUHEHUH.
Il |[Ipuknagnoii Moayab
8 |Pa3men 8. OueHuBaTh NOCAEACTBHS 3amura Keiica (c yuerom
Xumusi B ObITY U |OBITOBOI U Oyayuueii mpogeccuoHaIbHOM
NPOU3BOJACTBEHH |IIPOM3BOACTBEHHOI AesITeJIbHOCTH)
0i1 1esITeJIbHOCTH |1eATEJLHOCTH YeJI0BeKa ¢
JeJ10BeKa MO3ULUH IKOJ0THYeCKOM
0e3onacHoCTH
8.1 |Xumus B ObITy M |OLIeHUBAThH MOCIEICTBUS Ketic (¢ yuerom Oynymieit OK 01
IPOM3BOJICTBEHHO |OBITOBOM M MPOU3BOACTBEHHOH [mpodeccrnonanbhoii nesrensHoctr) [OK 02
1 IEeATEIbHOCTU  |JESATEIBHOCTH YEJIOBEKA C Bo3MmoxHBIE TEMBI KEHCOB: OK 04
YyernoBeKa MO3ULUNA dKOJIOTUYECKOU 1. Ilorennenue kIumara u OK 07
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Mopnyas / Paznea
/ Tema

PesyabTaTt 00yuenus

OueHo4yHBIC MEpONIPUATHS

OK

0€e30I1aCHOCTH

BBICBOOOJK/ICHUE Ta30BBIX THAPATOB
CO JIHA OKEeaHa.

2. Bynymue matepuansl ajs aBua-,
MaIIuHO- U MPUOOPOCTPOECHUS.

3. HoBble maTepuanbl Ajist
COJIHEUHBIX OaTapeil.

4. JIexapcTBa Ha OCHOBE
pPacTUTEIBHBIX MTPENapaToB.
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