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. O0mas xapaktepucTuka padoueii mporpaMmMbl NPoGUILHON AMCHUILIHHBI « XUMMSD)

1.1. MecTo IUCHMILUIMHBI B CTPYKType OCHOBHOH Npo(ecCHOHAJBLHONH 00pa3oBaTe/bHOM
NPOrpaMMblI

[IpodunbHas nucHHIIMHA «XUMUS» SBISIETCS 00s3aTEIHLHON YaCThIO 0011e00pa30BaTEIHLHOTO
MKIa oopasoBarenbHOU mporpaMmel B cootBeTcTBHH ¢ @T'OC CIIO 1o cnenuajibHOCTH
43.02.15 IloBapckoe M KOHIMTEpPCKOe [eJI0 , BXOJSUIEH B COCTaB YKPYITHEHHOM TPYIIIIBI
npogeccunii 43.00.00 cepBus u Typusm

JlucuuiuinHa BXOAWT B TPOMQUIBHBIA  MHKI C YY4€TOM TPOQWIS IMOJydaeMOTO
npodeccuoHaibHOrO  oOpa3oBaHMsl  (€CTECTBEHHOHayuyHbIi  mpodmib).  TpyaoeMKocTh
JMCUUIUIAHBL « XUMHS» Ha YriyOIeHHOM ypoBHeE cocTtaBiseT 144 daca, 3 kotopeix 102 yaca —
0a3oBeId MOy (7 pasnenoB) u 42 yaca — MPUKIAIHON MOIYNb (2 pas3zena), BKIFOUAIONTUN
MPAKTUKO-OPHEHTHPOBAHHOE COJICPKaHUE, YCHIIMBAIOIIEE NPOQPIIBFHYIO COCTaBISIONIYIO T10
KOHKPETHOM mpodeccui .

[IpuknagHo#t Momynp BKJIIOYaeT JnaBa paszaena. Pasmen 8 «Xumuss B OBITY |
MIPOU3BOJICTBEHHOH NIEATETFHOCTH YEJIOBEKA» pealln3yeTcss Ha MaTepualie KeCcOB, CBSI3aHHBIX C
IKOJIOTUYECKOW O€30MacCHOCThI0O W OIEHKOW TMOCIEICTBHI OBITOBOM W TMPOW3BOJCTBEHHOMN
NESITETLHOCTH, TI0 OTpacisiM Oyayiiel mpodeccuoHaIbHOM AeITETbHOCTH 00YyJarOIIMXCs.

Tematuka pazgena 9 Bappupyercs 10 0O0BEKTy Oyaymiedi mpodecCHoHaIbHON
NESTETPHOCTH CTYIEHTOB — Ouocdepa (KuUBbIE OpraHm3mbl). PekoMeHmyeTcss TeMaTuka
«MccnemoBanne u XUMUYECKUAN aHATTN3 00BEKTOB OHOCHEPHI»;



)

1.2. llenn 1 nuIaHUPYyeMble Pe3yJabTaThl 0CBOECHHUS TUCHUILINHBI:
1.2.1. lean auCHUIINHBI

DOpMUPOBAHHE Y CTYJICHTOB XMMHUYECKOW COCTABIIAIOLICH €CTECTBEHHOHAYYHOW KapTHHBI
MHpa KaK OCHOBBI TMPUHSATHS PEHICHUN B JKU3HEHHBIX W TPOU3BOJICTBEHHBIX CHUTYAIUSX,
OTBETCTBEHHOTI'O TIOBEJICHUS B IIPUPOJIHOM cperie.

3agaum AMCHUIIMHBI:

1) chopMupoBaTh TOHUMaHUE 3aKOHOMEPHOCTEH MPOTEKAHUS XUMUYECKUX TPOIECCOB U
SBJICHUM B OKpYXKAalolled cpeae, LEeJOCTHOM Hay4HOM KapTHUHBI MHpA, B3aUMOCBSI3H H
B3aMMO3aBUCUMOCTH €CTECTBEHHBIX HAYK;

2) pa3BUTh YMEHHsI MPOBOAUTH PACUYETHl MO XUMUYECKUM (GOopMysiaM U YpaBHEHHUSIM
XUMUYECKUX pEeaKiuii, IJIaHUPOBaTh M HWHTEPIPETUPOBATH PE3YIbTaThl XHUMHUYECKUX
AKCIIEPUMEHTOB,

3) copMupoBaTh HABBIKH MPOBEICHUS XUMUUYECKUX IKCIIEPUMEHTAIBHBIX UCCIEIOBAHUN
C coOmoJieHueM TMpaBuil 0e30MacHOro OOpalleHusi ¢ BeHlecTBaMH M J1TaOOPaTOPHBIM
000pyI0BaHUEM;

4) pa3BUTh YMEHUS aHATM3UPOBATh, OIICHUBATh, MPOBEPATH HA JOCTOBEPHOCTH M 000011aTh
MH(POPMAITUIO XUMHUUECKOTO XapakTepa U3 pa3IudHbIX HCTOUYHHUKOB;

5) cdopmupoBaTh YMEHHsS MPOTHO3UPOBATH IMOCIEACTBUS CBOCH JESITENBHOCTH U
XUMHYECKUX MPUPOJIHBIX, OBITOBBIX U MPOU3BOICTBEHHBIX MTPOLIECCOB;

6) chopMupoBaTh TOHUMAHUE 3HAYUMOCTH JOCTI)KCHMM XUMHUYECKOW HAyKH U
TEXHOJIOTUH JJIsl pa3BUTHS COLMATIBHOM M MPOU3BOACTBEHHOU JIEATEIbHOCTH



1.2.2 Ilnanupyembie pe3yJbTAThl OCBOEHUs] NPOPHUIbHON JAUCHMILVIMHBI B
COOTBETCTBHU c dProcC CIIO " HA OCHOBE drocC (6{0]0)



Koa n
HauMeHOBaHHUE
(popmupyembIx
KOMIIeTeH Ui

HJ'laHl/lpyeMble pe3yJbTaThbl 0OCBOCHUA TUCIHHUIIJIMHBI

O6mue’

I[I/ICIII/II'[.]'[I/IHapHI)Ie2

OK 01. Beibupath
CHOCOOBI PELICHUS
3amad
npodeccuoHaTbHOM
JESATEIbHOCTH
MPUMEHUTEIBHO K
pa3IMYHBIM
KOHTEKCTaM

B yacTu Tpy/10BOTr0 BOCIIUTAHUS:
- TOTOBHOCTh K TpPYyAy, OCO3HaHWE IICHHOCTH MAacTepCTBa,
TPYyI0JII001E;

- TOTOBHOCTb K aKTHBHOMU JCATCIIBHOCTHU TEXHOJIOTHYECKOU U

COIMAIPHOM HAIPaBJIEHHOCTH, CIIOCOOHOCTh WHHUIIMUPOBATH,

IJAHUPOBaTh W CAMOCTOSITEJIHHO  BBITIOJNHATH  TaKyrO
NESITETbHOCTB;
- WHTEepeCc K pas3nuyHbiM chepaMm TpodecCHOoHATBHON
NesITeNIbHOCTH,
OBJageHue YHUBEPCAJIbHBIMHA yuyeOHbIMU

MO03HABATEJILHBIMH J€ifiCTBUSIMU:
a) 0a30BbIe JIOTHYECKHE TeHCTBUSA .
- CcaMOCTOATENbHO (OpMYyIHpOBaTh W  AKTYyaJU3UPOBAThH
po0iieMy, paccMaTpUBAaTh €€ BCECTOPOHHE;

- YCTaHABJIMBAThH CYIICCTBEHHBIN MPU3HAK MM OCHOBAHUS LIS
CpaBHEHUS, Ki1accupuKanuu u 0000IICHUS;

- OIpENeNsATh IENU ACATEIbHOCTH, 3aaBaTh IapaMeTpbl U
KPUTEPHUH UX TOCTHKCHUS;
3aKOHOMEPHOCTH |

- BBISABIIATH IMPOTUBOPCYUHA B

pacCMaTpUBACMBIX ABJICHUAX,

- BJIAACTH CHCTGMOﬁ XUMHUYCCKUX 3HaHHI>i, KOTOpafl BKJIFOYACT:
OCHOBOTIOJIATAIONIUE TIOHATHS (XUMUYECKUM DJIEMEHT, aToM,
3IIEKTPOHHAst 000JI0YKa aTtoma, S-, P-, d-3JIEKTPOHHBIC OPOUTAIIH
aTOMOB, HOH,

MOJICKYJIA, BaJICHTHOCTD,

3JIEKTPOOTPULIATEIIBHOCTh, CTEMEHb OKHCICHHS, XUMHYECKas
CBSI3b, MOJIb, MOJISIPHAsE Macca, MOJIIPHBIH O00BEM, YTIIEPOIHBIN
GyHKIIMOHATBHAS ~ TPYINA,  paadKal,

W30MEpbI, TOMOJIOTHYECKUH PsJ, TOMOJIOTH, YTJIEBOIOPOIBI,

CKeJIeT, HU30MEpHs,
KHUCJIOPOJI- W a30TCOJIEpKallie COCAUHEHUS, OHOJOTUYECKH
aKTHBHBIC BellecTBa (YriaeBOJbI, JXKHUPHI, OEIKH), MOHOMED,
MoJIUMEp,  CTPYKTYpHOE  3BEHO,  BBICOKOMOJIEKYISIPHBIE
COEMHEHUS, KPHUCTAJUIMYECKasi pEeIIeTKa, THUMbl XUMHUYECKUX
peakuii 3K30- u
SHAO0TEPMHUUECKUE,
JJIEKTPOJIUTHI,

(OKHCTHTETBHO-BOCCTAHOBHUTEIIBHBIC,

peaknuy HMOHHOTO OOMEHa),
HE3JICKTPOJIUTHI, ANEKTPOIUTUYCCKAS
JICCOTIHAIINS, BOCCTAHOBUTENIb,  CKOPOCTb
XMUMHYECKOH pEaKIui, XMMHUYECKOE PaBHOBECHE), TCOPHU H
3aKOHBI (TEOPUsT XUMUYECKOTO CTPOCHUSI OPraHUYECKUX BEIIECCTB
AM. ByrnepoBa, TeopHsl 3ICKTPOJUTHUECKOW TUCCOIMAIINY,
nepuoanveckuii 3akoH [I.M. MeHneneeBa, 3aKOH COXpaHCHHS

pacTBop,

OKHUCIUTCIIb,




- BHOCUTh KOPPEKTHUBBI B JI€ATE€IHHOCTh, OILICHUBATh
COOTBETCTBUE  pE3yJbTAaTOB LEISAM, OLECHHUBAaTh PUCKHU
MOCJICACTBUN ACATCILHOCTH;

- pa3BuUBaThb KpPEATUBHOE MBIIUICHUE TIPH  PELICHUU
YKU3HEHHBIX TTPOOIIeM

0) 6a3oBbIe HCCIEA0BaTENbCKUE I€CTBHS:

- BJaJeTh HaBbIKAMU  y4eOHO-UCCIIEJIOBATEIbCKONM U
MIPOEKTHOM /1€ATENbHOCTH, HABBIKAMU pa3peleHus npooiem;

- BBISIBIISITh MIPUYHUHHO-CJIE/ICTBEHHBIE CBS3U u
aKTyaJlu3UpoBaTh 3a/ady, BBIABUTATh T'MIIOTE3y €€ pellieHus,
HaXOOUTh  apryMeHTBl  JJs  JIOKa3aTelbCTBA  CBOUX
YTBEPKICHUM, 3a/1aBaTh NapaMeTpbl U KPUTEPUH PEIICHUS;

- aHAJIM3UPOBATh IIOJyYEHHBIE B XOJ€ pEUICHHsS 3aJlaud
pe3ynbTaThl, KPUTHYECKU OILIEHWBATh UX JIOCTOBEPHOCTb,
MIPOTHO3UPOBATh U3MEHEHUE B HOBBIX YCIOBHUSIX;

- yMEThb THEPEHOCHUTH MO3HABATEIbHYI0 U
MPaKTUYECKYIO 00JIaCTH KU3HEEATEIbHOCTH;

- YMETh HHTErpUpPOBATH 3HAHUS W3 PA3HBIX MPEIMETHBIX

obnacreii;

3HAaHUA B

- BBIABHUI'aTb HOBBIC HWACH, Ipe€ajlaraTb OpPHUIMHAJIbBHBIC
IIOoAXO0dbl U PCIICHUSA,;
- CIMOCOOHOCTE MX MCITOJIL30BaHUS B ITI03HABATEIHHOM U

COIIMAJIbHOM IIPaKTHUKE

Macchl), 3aKOHOMEpPHOCTH, CHUMBOJHMYECKUN S3bIK XHUMHH,
(daKTOJIOTHUECKHE CBEICHHS O CBOMCTBAX, COCTABE, OMYICHUH H
0€30MacHOM HCMOJIb30BaHUM BAXKHEHIIMX HEOPraHUYECKUX U
OpPraHWYECKUX BEIICCTB B OBITY M MPAKTHYCCKOU JEATCIHLHOCTH
YeJI0BEKa;

- YMETh BBISBJISATh XapaKTEPHbIC TMPU3HAKUM U B3aUMOCBSI3b
W3YYCHHBIX TMOHSITHH, MPUMEHSATH COOTBETCTBYIOIIME TOHSTHUS
MpU  ONHUCAHUM CTPOCHHUS U CBOMCTB HEOPTraHUYECKUX U
OpPraHUYeCcKUX BEIIECTB

U HX [PEBpAlCHUHN; BBIABIATh

B3aUMOCBSI3b ~ XMMHUYECKHMX 3HAHUH C  TOHATUSMH U
MIPEACTABICHUSMHU JPYTHX €CTECTBEHHOHAYYHBIX MTPEIMETOB;

- YMETh MCIOJIb30BaTh HAMMEHOBAHUS XUMHUYECKUX COCAMHEHUN
MEKIYHAPOJHOTO COI03a TEOPETHUYECKOM W MPUKIAAHON XUMHUU
W TpPUBHAIbHbIE Ha3BaHWsA BAXHEHUIIMX BEMIECTB (ITHIICH,
aleTHIIeH, TTUIEepUH, GeHo, GopManbIerull, yKCycHasi KUCJIO0Ta,
[JIMLWH, YTapHbIA ra3, YIVIEKUCIBIM Ta3, amMMHaK, TamieHas
U3BECThb, HeramieHass W3BEeCTb, NHUThEBas cOJa U JIPYTHX),
COCTaBIIATh (GOpPMYJbl HEOPraHMYECKUX U  OpPraHMYECcKHUX
BELICCTB, YPAaBHEHUS XHMHUYECKUX peakuui, OOBICHATH HX
CMBICI; TIOATBEP)KIATh XapaKTepHblE XHUMHYECKHE CBONCTBA
BELIECTB COOTBETCTBYIOLIUMHU SKCIEPUMEHTAMH U 3aMHUCIMU
YpaBHEHUN XUMHUUYECKUX PEaKIIMil;

- yMeTb  YCTAaHABIMBATh  MPUHAMJICKHOCTh  HU3YYCHHBIX
HEOPraHMYECKUX U OPraHMYeCKHX BEIIEeCTB K OIpPEeIeICHHBIM
KJIaccaM W TPYIaM COEIUHEHHI, XapaKTepru30BaTh UX COCTaB U
Ba)KHEHIIINE CBOMCTBA; OMPENENATh BUIbl XMUMHYECKUX CBSI3EH
(KoBaJlIeHTHAsi, WOHHAsA, MeTallIn4deckas, BOJOPOJIHAs), THUIIBI
KPUCTAJUIMYECKUX  PEUIETOK

BCIICCTB, KJ'IaCCI/I(I)I/II_[I/IPOBaTB
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XUMHUYECKHUE PEAKITNH;

- chopMupoBaTh MPEJICTABICHUS: O MAaTEPUAILHOM EIHMHCTBE
MUpPa, 3aKOHOMEPHOCTSAX ¥ TTO3HABAEMOCTH SIBJICHUW TPUPOIBI; O
MECTe W 3HAYCHHHM XMMHUU B CHCTEME €CTECTBEHHBIX HAyK H €€
poyii B 00ECIIEYCHUN YCTOWYMBOTO PA3BUTHUS UYCIIOBEUYECCTBA: B
penieHuyr mpooIeM 3KOJIOTHUECKOU, SHEPTETUIECKON U TTUIIIEBOI
0C30MacCHOCTH, B PAa3BUTHH MEIWIIMHBI, CO3JaHUUA HOBBIX
MaTEpHUaIOB, HOBBIX HCTOYHHKOB O3HEPrUH, B OOCCIICUCHUU
PAIMOHATILHOTO  TPHPOJIOTIONB30BaHUs, B  (OPMHPOBAHHUH
MHUPOBO33pEHUS H OOIIed KyIbTYphl 4YEJIOBEKa, a TaKkKe
9KOJIOTHYECKH 00OCHOBAHHOTO OTHOIIEHHS K CBOEMY 3JI0POBBIO
Y IIPUPOJHOM Ccpene;

- BJIQJIETh CUCTEMOW XMMHUYECKUX 3HAHUH, KOTOpas BKIIOYACT:
OCHOBOTIOJIATAlOIIAE TIOHATHSA (JIOTIOJHUTEIBHO K CHCTEME
MOHATUHA  0a30BOro  ypoOBHS) - HW30TONBI, OCHOBHOE W
BO30Y)XJICHHO€ COCTOSIHUE aToMa, THOpUIM3AIUs aTOMHBIX
opOuraneii, xumudeckas cBsi3b ("T " um "', KpaTHBIE CBS3H),
MOJISIpHAasi KOHIIGHTpalus, CTPYKTypHas (opmyrna, u3oMepus
(cTpykTypHasi, reoMmeTrpuyeckasi (LMC-TPaHC-U30MEpHsi), THIIbI
XUMHYECKUX peaKlIHil (rOMO- U TeTeporeHHble, 0OpaTUMbIe U
HEOOpaTUMbIE), pPacTBOPHI (MCTUHHBIC, AUCIEPCHBIE CHCTEMBI),
KPUCTAJUIOTUAPATHI,  CTENEHb  JUCCOLMAIMHU,  DJICKTPOJIU3,
KPEKUHT, PUPOPMHUHT); TEOPUM M 3aKOHBI, 3aKOHOMEPHOCTH,
MHUPOBO33pEHYECKUE 3HAHMS, JIEXKAIIHEe B OCHOBE MOHUMAaHUS
OPUYMHHOCTY M CUCTEMHOCTH  XMMHYECKUX  SIBJICHUIA,
COBPEMEHHBIC TIPEJCTABICHUS O CTPOCHHMU BEIIECTBA Ha
aTOMHOM, MOJIEKYJISIPHOM U HAJIMOJEKYISIPHOM YpPOBHSX;
NPEICTaBICHUS O  MEXaHM3MaxX  XMMHUYECKUX  PEakIui,
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TCPMOJUHAMHUYCCKUX HW KHUHCTHUYCCKUX 3aKOHOMCPHOCTAX HUX
IMPOTCKAHUA, (0] XUMHUYECKOM paBHOBCCHUU, JAUCTICPCHBIX
cucreMax, (aKTOJIOTMYECKHE CBEICHHUS O CBOMCTBAxX, COCTaBe,
MOJIyYCHUH ©  OC30TaCHOM  WCIIOJIh30BAaHUHM  BaKHEHIIMX
HCOPraHn4eCKux u OpraHNM4YCCKUX  BCHICCTB B 6BITy n
HpaKTI/ILIeCKOf/'I JACATCIBHOCTH  YCJIOBCKA, O6IlIPIX HAay4YHBIX
NPUHIIMIIAX ~ XUMHUYECKOTO  TPOU3BOJACTBA (HA  MpuUMepe
NPOM3BOJICTBA  CEPHOW  KUCJIOTH, aMMHaKa, METaHoJa,
nepepaboTku HedTH);

- YMETb HIpPOBOAMUTH pacyeTbl MO XUMHUYECKUM (opmyrnaMm Hu
YpaBHCHHUAM XUMHUYCCKUX peaKum?I C HUCITIOJIB30BaHUEM
¢usznyeckux BeIMUYMH (Macchl, OObeMa Ta30B, KOJUYECTBA
BEIIECTBA), XapaKTEePH3YIOUINX BEIIECTBA C KOJHMYECTBEHHOM
CTOPOHBI: pacyeTbl MO HAXOXICHUI0 XUMHUYECKOU (HOPMYIIbI
BEIIIECTBA; pacyeThl Macchl (0ObEeMa, KOJIMYECTBA BEIECTBA)
MPOJYKTa peaKkiuu, €Cld OJHO U3 HCXOJTHBIX BEIIECTB JIaHO B
BUJE  pacTBopa C  ONPEICICHHOM  MaccoBOM  JloJei
pPacTBOPEHHOTO BEIIECTBA WM JaHO B H30BITKE (WMeEeT
IpUMECH); pacueTbl MacCOBOW WM OOBEMHOM J0JM BbIXOJA
NPOJYKTa pEaKkluu; pacueThl TeroBoro s¢¢ekra peaxuui,
00BEMHBIX OTHOILIEHUH ra30B;

- yMeTh BBIABIATH XapaKTEpHbIE MPU3HAKU M B3aWMOCBS3b
U3YYCHHBIX TOHATUH, MPUMEHSTh COOTBETCTBYIOIIWE TOHSATHS
OpU ONHCAHUU CTPOCHUS M CBOMCTB HEOPTaHWYECKUX H
OpraHMYeCKUX BEIIECTB W UX MPEBpAIllEeHUN; BBIABIATH
B3aMMOCBSI3b ~ XMMHUYECKMX 3HAaHMM C  TOHATUSAMH U
MPEJICTABICHUSIMH JIPYTHX MPEeIMEeToB Juid 0ojiee OCO3HAHHOTO
MOHUMAaHUS U OOBACHEHUS CYIIHOCTH MaTepHUaTbHOTO €IUHCTBA
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MHpa; MHCIOJb30BaTb CHUCTCMHBIC XUMHUYCCKUC 3HAHHUA JId
OOBsICHEHMS U  NPOTHO3UPOBAHUSA  SIBJICHUH, MMEIOIIHUX
€CTECTBEHHOHAYYHYIO IIPUPOY;

- YMCTb HUCIIOJIb30BaTh HAMMCHOBAHHA XUMHUUYCCKUX COGILI/IHGHI/Iﬁ
MEKIYHAPOJHOTO COI03a TEOPETHUYECKOM M MPUKIAAHON XUMHUU
N TPUBHUAJIBHBIC HAa3BaHUA BCUICCTB, OTHOCAIINXCA K U3YUCHHBIM
KJIJaCCaM OpPraHWYECKUX W HEOPraHWYECKHX COCIUHEHHN;
HCII0JIB30BaTh XWUMHYCCKYIO CHUMBOJIMKY IJId COCTaBJICHUA
dbopMyn1  HEOPraHWYECKHX  BEIECTB,  MOJIEKYJISPHBIX U
CTPYKTYpPHBIX (pa3BEPHYTBIX, COKpAIIEHHBIX M CKEJIETHBIX)
dbopMyn  OpraHMYecKMX BEILIECTB; COCTABJATh YpPaBHEHMUS
XUMHNYECKHX peaKuMﬁ u PaCKphbIBaTh nx CYHIHOCTE!:
OKHCIIUTCIBHO-BOCCTAHOBUTCIIBHBIX peaKuHﬁ IoCpEACTBOM
COCTaBJIEHHUSI 3JIEKTPOHHOTO OajaHca ATHX peaKUui; peakiuit
MOHHOTO OOMEHa IIyTeéM COCTaBJieHUS WX TOJHBIX U
COKpAIIICHHBIX HMOHHBIX YpPAaBHEHWH; pEaKUHMl TUIpOJIN3a,

peaKiuii KOMIIJIEKCOOOpa30BaHUs (Ha npumepe
THJIPOKCOKOMITJICKCOB I[IMHKAa W aJTIOMHHHUS); MOJATBEPXKIATh
XapaKTepHBIC XUMUYECKHE CBOWCTBa BEIIICCTB

COOTBCTCTBYIOIIMMH JOKCIICPUMEHTAMHU W 3aIlMCAMU ypaBHeHI/Iﬁ
XUMHUYCCKUX peaKHHﬁ;

- YMCTb KJ'IaCCI/I(l)I/ILII/IpOBaTB HCOPraHU4YE€CKHUEC U OPraHUuYCCKHUE
BC€HICCTBA U XUMHYCCKHUEC PCAKIHUH, CaAMOCTOATCIIBHO BBI6I/IpaTB
OCHOBaHUSA MW KpUTCpUU IJIA KJ'IaCCI/I(bI/IKaI_II/II/I HU3y4aCMbIX
XUMHNYCCKHNX 06"beKTOB; XapaKTCpU30BaTb COCTAB U BaKHEHIIINE
CBOMCTBA BCHICCTB, IIPUHAMJICIKAIMHUX K OIIPCACICHHBIM KJIaCCaM
H TpynmnamM COEIMHEHUI (HpOCTBIe BCIICCTBA, OKCHIBI,
TUAPOKCUBI, COJIK; YIJICBOAOPOABI, IPOCTLIC B(I)I/Ipbl, CIINPTHI,
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(eHobI, aIbAeTHAbI, KETOHBI, KAPOOHOBBIE KUCIIOTHI, CIOKHBIC
3QUpBI, KHUPHIL, YIIEBOAbI, AMHUHBI, AMHUHOKHCIOTHI, OEJKH);
IIPUMEHATh 3HaHUSA O COCTaBE M CBOMCTBax BEIIECTB IS
DKCIIEPUMEHTAJIBHOM  IIPOBEPKHU

THUIIOTE3 OTHOCHUTCIIBHO

3aKOHOMEPHOCTEM IPOTEKAHMUs XUMHUYECKMX DPEakUud W
IMPOrHO3UPOBAHUA BO3MOKHOCTEH MX OCYIICCTBJICHUA,

- YMCTb MNOATBCPKAATH Ha KOHKPCTHBIX MHPHUMEpPAX XapaKTEep
3aBUCUMOCTHU CIOCOOHOCTH

PEaKIMOHHOM OPraHUYECKUX

COEIMHEHUI OT KpaTHOCTU U Tuna KoBajeHTHOH cBszu ("T " u
""), B3aMHOT'O BJIMSIHUS aTOMOB U TPYIIIT aTOMOB B MOJIEKYJIaX; a
TaKkKe OT OCOOEHHOCTEW peanu3aluH pa3iNyHbIX MEXaHHU3MOB
MIPOTEKAHUs PEaKLni;

- YMEeThb XapaKTepHu30BaTh 3JIEKTPOHHOE CTPOEHHE aTOMOB (B
OCHOBHOM M BO30Y)XJIEHHOM COCTOSIHMHM) W MOHOB XHMHYECKHX
aneMeHToB 1 - 4 mepuonoB llepumoamueckoit cuctemsr J[.U.
MenneneeBa M UX BaJICHTHbIE BO3MOXHOCTH, HCHOJb3YS
noustusa "s", "p", "d-snexTpoHHbIe" OpOUTATH, PHEPTETUUCCKUE
YPOBHHU; OOBSACHATH 3aKOHOMEPHOCTH HW3MEHEHHS CBOMCTB
XUMHUYECKUX 3JIEMEHTOB U 00pa3yeMbIX HMU COEIUHEHHH IO

NepuoaM U IpyIirnaM;

OK 02. Ucmonp30BaTh
COBpPEMEHHBIC
CpeJlcTBa IMOKCKA,
aHanu3a u
WHTEpIpETAIIuN
uHbOpMalUU U
nH(MOPMAaMOHHBIE

B 00/1acTH IEHHOCTH HAYYHOT'0 MO3HAHMSA:

- c(OpMUPOBAHHOCTH MHPOBO33PEHHUS], COOTBETCTBYIOILETO
COBPEMEHHOMY YpPOBHIO DPa3BUTHS HayKH U OOIIECTBEHHOM
Janore KYJBTYP,
CBOETO MecTa B

IIPpaKTHUKH, OCHOBAHHOTI'O Ha

CIOCOOCTBYIOIIETO OCO3HAHMIO
MOJIUKYJABTYPHOM MHUPE;

- COBCPHICHCTBOBAHUC SI3BIKOBOM M UHUTATEIbCKOU KYJIbTYPbI

- YyMETh IUIAHUPOBATh U BBIMOJHATH XUMHUYECKUN SKCIIEPUMEHT
(mpeBpallleHUsT OpPraHUYECKHX BEIIECTB MpPU HArpeBaHUM,
MOJIyYEHUE ATUIIEHA W HU3YUYEHHUE €ro CBOMCTB, KaueCTBEHHBIC
peakuu Ha KpaxMaj, YKCYCHYIO
JneHatypauus O€JIKOB TIpPU HarpeBaHWUU, IIBETHBIE PEAKIHH

6CJ'IKOB; MMPpOBOAWUTL PCAKIIMU HMOHHOI'O O6MeHa, ONIpCHACIIATh

aJIbACTUAbI, KHCIIOTY,

cpeay BOJHBIX PACTBOPOB, KAYCCTBCHHBIC PCAKIIMN HaA Cy.HB(l)aT-,
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TEXHOJOTUHU AJIsA
BBITIOJIHCHUA 3a1a4
npodeccnoHaIBHO N
JeATEIIbHOCTH

KakK CpCacCTBa B3aI/IMOHCI\/JICTBI/I$I MCXKAY JIOJAbMHU W IMO3HAHUA
MHUpA;

- OCO3HAHHE IIEHHOCTH HAYYHOH NEATEeTbHOCTH, TOTOBHOCTH
OCYIIECTBIISATh MIPOCKTHYIO u HCCJIEI0BATEIbCKYIO
ACATCIIBHOCTD HHAUBHUAYAJIbHO U B I'PYIIIC,

OBJagenue
NMO3HABATEJIbHBIMU 1€HCTBUAMM:
B) padora ¢ nunopmanmeii:

- BJIaI€Th HABbIKaMHU IOJIYYCHUS I/IH(i)OpMaHI/II/I U3 UICTOYHUKOB

YHUBepCaJbHBIMU y4eOHbIMU

pPa3HBIX THIIOB, CaMOCTOSTENIBHO OCYIIECTBIIATh IIOUCK,
aHaJIM3, CHCTEMATH3alMI0 U HHTEpPIpeTaluio HHPOpMaun
Pa3IMYHbIX BUJIOB U (POPM MpEACTaBICHUS;

- co3JaBaThb TEKCThl B pa3IMYHBIX (opMarax C Yy4ETOM
Ha3HaYeHUs MHPOpMAIMU M LIEJIEBOM ayIuTOpuu, BbIOMpas
ONTUMAJIbHYIO (POPMY MIPENICTABICHUS U BU3YyaIU3allHH;

- OLIEHUBATh JIOCTOBEPHOCTH, JISTHTUMHOCTh HH(OpMalLUH, ee
COOTBETCTBUE ITPABOBBIM M MOPAIbHO-3TUYECKHUM HOPMaM;

- HCIIOJIb30BAaTh CpelcTBa MH(OPMAITMOHHBIX u
KOMMYHHUKAIIMOHHBIX TEXHOJOTUH B PEIIEHUU KOTHUTHBHBIX,
KOMMYHUKaTUBHBIX U

COOIIOIEHUEM TpeOoBaHUI

OpraHu3aliuOHHbIX 3aJa4 C

SPrOHOMUKH, TEeXHUKH
0€30MacHOCTH, TUTHEHBI, pecypcocOepe:keHusi, MPaBOBBIX U
ATHUYECKUX HOPM, HOPM UH(POPMAIIMOHHOH O€30MaCHOCTH;

- BJIaJIETh HABBIKAMU PACIIO3HABAHUSA U 3alIUTHl THPOPMAIUH,

HH(POPMAITMOHHOM 06€30MacHOCTH JTUYHOCTH;

Kap6OHaT- U XJIOpHUA-aHUOHBI, HAa KATHUOH aMMOHUA; PCIIATh

AKCIIEpUMEHTANIbHbIE  3aJaud 1o TeMaM "Metamsl" U

"Hemetaynnbl") B  COOTBETCTBUM C IpaBWJIAMU  TEXHUKHU

0€30MacHOCTH MPU OOpAIIEHUH C BEIECTBAMU U J1a00paTOPHBIM
000py/I0BaHHEM; XUMHUYECKOTO

OKCIIEPUMEHTa B (DOpPME 3alHMCH YpaBHEHUH COOTBETCTBYIOIIUX

NpCACTaBIATE  PC3YJILTAThI

peakuuii u  GOpMYIMpPOBATH BBIBOJABI HA OCHOBE JTHUX

pe3yJIbTaToB;
- yMeTh nHpopMaruio,
MOJTYy4aeMyl0 U3 pa3HbIX HCTOYHUKOB (CPEACTB MacCOBOM

aHATM3UPOBATh  XUMHUYECKYIO
uHpopmanuu, cetb UHTEepHET u Apyrue);

- BJIaJIETh OCHOBHBIMU METO/IaMU HAyYHOTO MO3HAHUS BELIECTB U
XUMHYECKUX SIBJIEHUH (HaOII0JeHne, U3MEepeHne, IKCIIEPUMEHT,
MOJICTUPOBAHNE);

- YMEThb NIpPOBOAMUTH pacyeThl MO XUMHUYECKHM QopMmynaMm u
YpaBHEHUSIM peakuuii ¢
¢u3znyecKkux  BENWYMH, XapaKTePU3YIOIIMX  BEUIECTBA C
KOJIMYECTBEHHON CTOPOHBI: Macchl, o0ObeMa (HOpPMaJIbHBIC
KOJIMYECTBA

XUMHUYCCKUX HCIIOJIb30BaAaHUEM

YCJ'IOBI/IH) Ia30B, BCIIICCTBA, HCIIOJIB30BAaTh
CUCTEMHBIC XHWMHYCCKHUEC 3HAHUA I IPUHATUA pCIHCHI/Iﬁ B
KOHKPETHBIX JKU3HCHHBIX CUTYyalUAX, CBA3aHHBIX C BCIICCTBAMU
N UX IPUMCHCHUEM;

- YMETH IUIAaHUPOBATb u MMpOBOAUTH

XHUMHAYECKUH OKCIICPUMCHT (HOJ'Iy‘ICHI/IC U H3Y4YCHHC CBOMCTB

CaMOCTOATCIBHO
HCOPraHUMYCCKUX MW OPraHu4YCCKUX BCIICCTB, KAYCCTBCHHBLIC
pe€aKuuun YriieBo40poaoB Ppa3INIHbIX
KHCIIOPOACOACPKAIIINX OpPTraHUYCCKUX
SKCIICPUMCHTAJIbHBIX 3a/1a4 10 PaClIO3HABAHWIO HCOPIraHUYCCKUX

KJI1aCCOB n

BCIICCTB, peuieHuce
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¥ OPTaHUYECKUX BEIIECTB) C COOJIIOJICHNEM NPaBUiI 0€30TIaCHOTO
oOpaiieHus ¢ BelecTBaMH U Ja0OpaTOpHBIM OO0OPYHIOBaHHEM,
dopMynupoBaTh LEIM  UCCIENOBAaHUS, MPEIOCTaBISATH B
pa3nuuHOi popMe pe3ynbTaThl SKCIEPUMEHTA, aHATU3UPOBATh U
OLICHUBATh UX JIOCTOBEPHOCTH;

- YMETh OCYILECTBJIATH LIEJICHANIPABICHHBIA MOUCK XUMUYECKOMN
MH(pOpPMAaLlMK B Pa3IUYHbIX HMCTOYHUKAX (Hay4yHass U y4eOHO-
Hay4yHasl JMTepaTypa, CpeicTBa MaccoBOW HMH(OpMalUU, CETh
WHuTepHeT U Apyrue), KpUTUYECKH aHAJIM3UPOBATh XUMUYECKYIO
uHpopmaluto, TnepepabaThiBaTh €€ M HUCIOJB30BaTh B
COOTBETCTBUH C TIOCTABJICHHON yueOHO 3amadeii;

- BJIAJIETh CHCTEMOM 3HAHMI O METOJaX HAyYHOTO MO3HAHMUS
SBJIGHUN TIPUPOJBI, HUCIIOJIb3YEMBIX B €CTECTBEHHBIX HayKax M
YMEHMSIMH TNPUMEHSATh 3TU 3HAHMSI MPH SKCIEPUMEHTAIHHOM
UCCIIEIOBAaHUM BEIECTB M s OOBSICHEHHUS XUMHYECKUX
SBJICHUM, MMEIIMMX MECTO B MNPUPOAE MPAKTUUYECKOU
JIEATEIbHOCTH Y€JIOBEKA U B IIOBCETHEBHOM KU3HU;

OK 04. 3ddexTuBHO
B3aMMO/ICHCTBOBATH U
paboTtath B
KOJUICKTHUBE U
KOMaHJ1e

- TOTOBHOCTH K CaMOpPAa3BUTHIO,

CaMOOIIPCACIICHUIO,

-OBJIaJICHHE HaBbIKAMU
MIPOEKTHOM M COI[MAIIBHOM 1eATEIbHOCTH;
OBiajgeHne  yYHHMBepPCAJIbHBIMH

JefCTBUSIMH:

0) coBMecTHA AeATEJIbHOCTD.
- MOHMMaTh M HCHOJb30BaTh MPEUMYIIECTBA KOMAHAHOW M
WHIUBUIYAIbHOU PabOTHI;

- NpUHHUMATDH

OpraHu30BBIBATH MU  KOOPAUHHUPOBATH

CaMOCTOSITEIILHOCTH U
y4e0HO-UCCIIeI0BATEIBCKOM,

KOMMYHHUKATUBHBIMHA

COBMECTHOM ACATCIIBHOCTH,

NEUCTBUS  IIO

- YMeTb IUIAHUPOBATh U BBINOJHATE XUMHUYECKUH SKCIEPUMEHT
(mpeBpalleHuss OPraHUYecKUX BEIIECTB IIPU  HarpeBaHUM,
HOJlydeHUE 3TUJIEHA U U3y4EHHE €ro CBOWCTB, KaYECTBEHHBIE
peakuMM Ha albJerujbl, Kpaxmal, YKCYCHYIO KHCIOTY;
JieHaTypaluus O€IKOB IIpU HarpeBaHUM, ILIBETHbIE pPEaKLUU
0€JKOB; MPOBOAUTH PEAKUUU HOHHOTO OOMEHa, ONIpEeAEAThH
Cpeay BOJHBIX paCTBOPOB, KAUECTBEHHBIE peakIMy Ha CyibdaT-,
KapOOHaT- M XJOPUA-aHHOHBI, Ha KAaTHOH aMMOHMS; pellaThb
SKCIIEpUMEHTAJIbHbIE  3a7adyd 1o TemaMm "Metamibl"
"Hemetannbl") B COOTBETCTBUM C IpaBWIAMU  TEXHUKHU
0€30I1acCHOCTH IpU OOpallleHUH C BEIECTBAMU M J1a0OPaTOPHBIM
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JOCTHKCHMIO: COCTABJIATh IUIAH JIEMCTBUM, pPacIpenessaTh
POJM C y4eTOM MHEHHMH YYaCTHHKOB OOCYXKIATh PE3yabTaThl
COBMECTHOM paboTHI;

- KOODJMHHUPOBaTb U BBINOJHATH pabOTy B YCIOBUSAX
peanbHOro, BHPTYaJIbHOIO u KOMOMHHUPOBAHHOIO
B3aUMO/JICHCTBHUS,

- OCYUIECTBJIATh IMO3UTHUBHOE CTPATETHMYECKOE IOBEJICHHE B

pa3IMYHBIX  CUTYyAIUSX, NpOSBIATH  TBOPYECTBO n
BOOOpakeHHe, ObITh HHUITHATUBHBIM

OeBjaaaenue YHUBEPCAJIbHBIMHA peryasiTUBHbIMH
JeHCTBUSIMM:

') MPUHATHE ce0s M IPYTHUX JTI0/Ieii:

- TPUHUMATh MOTUBBI W apPTyMEHTHI JPYTUX JIIOJACH TIpH
aHaJM3e pe3yabTaTOB JCATEILHOCTH;

- MPU3HABATh CBOE MPABO M MPABO IPYTUX JIOACH Ha OIIMOKY;
- pa3BUBaTh CIIOCOOHOCTh TOHUMATh MU C TIO3UIHH PYrOTO
YeII0BEKa,

000py/I0BaHHMEM; IMPEACTABIATh PE3YJNbTAaThl  XUMHUYECKOTO
IKCIIEPUMEHTa B (OpPME 3aMUCH YPaBHEHHH COOTBETCTBYIOLIMX
peaknmii u  (QopMyaHpoBaTh BBIBOJBI HAa OCHOBE JTHX
pe3yabTaTOB;

-yMETb ~ CaMOCTOSITENIbHO  IUIAHUPOBATh M TPOBOJIMTH
XUMHUYECKUN SKCIIEPUMEHT (MOJIY4YE€HUE U H3Y4YEHHE CBOMNCTB
HEOPraHMYECKUX ¥ OPraHWYECKHX BEIIECTB, Ka4eCTBEHHBIC
peaxkuuu YIJIEBOIOPOJIOB pas3INYHbIX KJIacCOB u
KHUCJIOPOJICOICPKAILIMX ~ OPraHUYECKHX  BEIIECTB, pEIICHUE
AKCIEPHUMEHTAIbHBIX 33a4 [0 paclo3HaBaHUIO HEOPraHUUYECKUX
Y OpraHNYecKUX BEIIECTB) ¢ COOIIOCHUEM MPaBUi OE€3011aCHOTO
oOpallleHHs C BeleCTBaMU U JIabOpaTOpHBIM O0OpYIOBaHHUEM,
dbopMynupoBaTh LEAM  HCCIENOBAaHUS, TMPEAOCTaBISATH B
pa3ianyHoil hopMe pe3ynbTaThl SKCIIEPUMEHTA, aHAIM3UPOBATh U
OLICHUBATh UX JOCTOBEPHOCTb;

OK 07.
CoeiicTBOBATEL
COXPaHEHUIO
OKpY’Kalollel cpebl,
pecypcocOepexeHuIo,
MIPUMEHSTH 3HAHUS 00
W3MEHEHHUH KIIMMaTa,
TIPUHIIUIIBI
OCpEKITUBOTO
MIPOM3BO/JICTBA,
3pPEeKTUBHO

B o06aacTH 3K0J10rH4ecKOro BOCIMUTAHUA:

- c(hOpMUPOBAHHOCTD IKOJIOTHYECKON KYJIBTYPhI, TOHMMaHUE
BIIMSHUSA COIIMAIBHO-DPKOHOMHUYECKHUX  TMPOLIECCOB Ha
COCTOSIHUE TPHPOAHOM M COLMAIBLHON Cpeabl, OCO3HAHUE
rJ100aBbHOTO XapaKTepa YKOJIOTHYECKUX MPOoOIeM;

- MJITAHUPOBAHUE U OCYIIECTBIICHUE IEHCTBUN B OKpYKaroIIen
cpelle Ha OCHOBE 3HaHHUs LeJell yCTONYMBOTO pa3BUTUA
YyeJIOBEYECTBA;

AKTUBHOC  HENPUATHE  JACHCTBUH, TNPHUHOCAIIUX  Bpe.
OKpYyKarollen cpene;

- YMEHHE MPOTHO3UPOBATH HEOIATOMPHUITHBIE SKOJOTHYECKHE

- chopmMupoBaThH MPEACTABICHUS: O XUMHYECKOM COCTABJISIONIEH
€CTECTBEHHOHAayYHOW KapTHUHBI MHpPA, POJIM XMMHU B MO3HAHUU
SBJIGHUW TPHUPOABI, B (OPMUPOBAHUU MBILUJICHUS U KYJIbTYpbI
JUYHOCTH, €€ (YHKUMOHAIBHONW T'PAaMOTHOCTH, HEOOXOAUMOI
JUIS  pelIeHHs  MPaKTUYEeCKHX 3a7ad U JKOJIOTUYECKU
000CHOBAaHHOTO OTHOLIEHHUS K CBOEMY 3J0POBBIO M MPHUPOJIHOM
cpene;

- yMeTb COONIOJaTh MpaBWia SKOJOTHUECKU IeIeco00pa3HOro
MOBE/JCHUA B OBITY W TPYAOBOM JEATENBHOCTH B IENAX
COXpPaHEHHUs CBOEro0 3JI0POBbS W OKPYXalolled MpUpPOJHOU
Cpenbl; Y4YWTHIBATh OMACHOCTh BO3JEHCTBHUS HA JKUBbBIC
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JEUCTBOBATH B
Ype3BbIYANHBIX
CUTYaIUIX

MOCJICICTBUS MPEANPUHUMAECMbBIX JIEUCTBUM, MPEIOTBPAILATH
UX;

- paclIMpeHuEe OmbITa JACSITEIBHOCTH  SKOJOTMYECKOU
HANpaBJIECHHOCTH;

- OBJIaJICHHUE HaBbIKaMU y4€OHO-HCCIIEA0BATEIbCKOM,
MPOEKTHOM U COLMAJIbHOM JIEATEIIbHOCTH;

OpPraHu3Mbl  OINPEIEICHHBIX  BEIIECTB, IOHUMAas  CMBICI
IIOKa3aTelsl IPeAeIbHOM TOIyCTUMOM KOHIICHTPALIUH;

- yMETh IPOTHO3MPOBATh, AHAIM3UPOBATH W OLEHHUBATH C
MO3HUINN KOJIOTMYECKON 0€30MaCHOCTH MOCIEACTBHSI OBITOBOM H
IIPOU3BOJCTBEHHON JEATEIBHOCTH YEJIOBEKA, CBSI3aHHOM C
nepepaboTKON BELECTB; UCIO0JIb30BATh MOTYYEHHbIE 3HAHUS [T
OPUHATHS TPAMOTHBIX pEUIEHWH mpodsieM B  CUTyalusXx,
CBSI3aHHBIX C XHMHUEH;

- yYMETb OCO3HAaBaTb OIIACHOCTb BO3JCUCTBUSA Ha JKHUBBIC
OpPraHnW3Mbl  OINPEJCIECHHBIX  BEIIECTB, IOHUMAas  CMBICI
MOKa3aTeNsl IMpEeAeNbHOM  JIONYCTUMOM  KOHLEHTpauuu, W
MOSICHATH ~ Ha  MpUMepax  CrmocoObl  yYMEHbBIIEHHUS U
IPENOTBPAIEHUS HMX BPEIHOIO BO3JEHCTBHS HA OPraHU3M
YeJI0BEeKa.

IIK® TIK2.1 TIK 2.2
IIK2.3 IIK2.4...

16




2. CTpykTypa U coaep:kaHue NpoPuIbHON TUCHUMIMHBI « XHMHD)

2.1. O0beM JMCHUIIMHBI M BBl y4e0HOH padoThl

Bua yueoHoii paboTbl

O0beM B yacax

O0bem o0pa3oBaTeIbHOI NPOrpaMMbl JHCHUTIMHBI 144
B T.4.

OcHoBHoe conepxaHue (0a30BbIi MO1YJIb) 102
BT. U..

TEOpeTHIECKOe 00yUeHHe 72
MPaKTUYECKHUE 3aHITHS 62
B T.4. KOHTPOJIbHBIE Pa0OTHI 3
abopaTOPHBIC 3AHITHS 10
IIpo¢deccnoHaILHO-OPHEHTHPOBAHHOE COCP:KAHUE (COePKAHUE 42
NMPUKJIATHOTO MOYJIfA)

B T. 4.

TEOPETHYECKOE 00yUueHHE 7
MPAKTUYECKHUE 3aHATHS 15
1ab0paTOPHBIC 3aHIATHUS 10
3ammTa HHAMBUAYAJIBHOTO IPOEKTA

KoncyabTanuu 6
IIpome:kyTouHas arTecTanus (IK3aMeH) 4
BCEIO 144
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2.2. TeMaTH4eCKHH IJIaH U coaecpikaHuEe TUCHUIIJIUHDBI

HaunmenoBanme Conepxxanue yueOHOro Marepuasia (OCHOBHOE H MPO(ecCHOHAILHO-OPHEHTHPOBAHHOE), O0bem | @opmupyembie
pa3aesioB M TeM JadopaTopHbie M IPAKTHYECKHE 3aHATHS, IPUKJIATHOH MOIYJIb 4YacoB | KOMIETEHIUH
1 2 3 4

OcHoBHOE coep:KaHue 102
Pazjnen 1. OcHOBBI CTPpOeHMS BellleCTBA 10
Tema 1.1. OcHoBHOE coep:kaHue 8 OK 01 OK 2
Crpoenne atomoB | TeopeTudyeckoe o0yveHue 6 OK 3
XUMHUYCCKUX CoBpemeHHast MOJIeNIb CTPOEHMSI aToMa. DJIEKTpOHHask KoHurypauus aroma. Kiaccupukanus XuMHUIecKux
SJIEMCHTOB U 3NIEMEHTOB (s-, P-, d-3neMeHThI). BaneHTHbIe 31eKTpOoHbI. BalleHTHOCTD. DIEKTPOHHAS PUPOIa XUMHUYESCKON
npuposa CBSI3H. DJIEKTPOOTpULIaTeIbHOCTh. KoBasieHTHas CBsI3b, €€ pa3HOBUIHOCTH U MEXaHU3MbI 00pa30BaHUS 6
XHUMHYECKOM (oOMeHHBIN U JOHOpPHO-aKLenTopHbIi). MoHHas cBs3b. MeTtannndeckas cBsizb. BogopoaHas cBs3b.
CBsI3H MexMOoneKyIsIpHbIe B3aMMOICHCTBUS.

N3oTormbl, 0CHOBHOE M BO30YXJEHHOE COCTOSIHUE aTOMa, THOPUIM3AIs aTOMHBIX OpOUTasei.

IIpakTHYecKkne 3aHATHS 2

Pemenne npaktuyeckux 3aJaHuil Ha COCTaBIIEHUE 3IEKTPOHHO-Tpaduueckux GopmMyi syieMeHToB 1-4

MEePUOJIOB. 2
Tema 1.2. OcHoBHOE coep:KaHue 2 OK 01
[lepuonnueckuii | Teoperndyeckoe ody4eHue 1 OK 02
3aKOH 1 Tabiuia | [lpakTHYecKue 3aHATHS 1
J.1. Menneneesa Ilepuoanueckas cucrema xumudeckux snemeHToB /.M. Menaeneesa. @uznueckuit cMbici [lepuoanueckoro

3akona [I.11. MenneneeBa. 3aKOHOMEPHOCTH U3MEHEHUS CBOMCTB XUMHUYECKHUX 2JIEMEHTOB, 00pa3yeMbIX UMH 1

MPOCTBIX U CJIOKHBIX BEUIECTB B COOTBETCTBUU € MOJIO)KEHUEM XUMHUYECKOT0 311eMeHTa B Ileproanyeckoit

cucreme. MupoBo3s3peHueckoe U HaydyHoe 3HaueHue [lepuoanueckoro 3akona /.M. Menneneesa. [Iporao3sst

J.1. MenaeneeBa. OTKpbITHE HOBBIX XUMUYECKUX 3JIEMEHTOB.

Penrenne npakTHKO-OpUEHTUPOBAHHBIX TEOPETUUYECKUX 3aJaHUI HA XapaKTePU3ALMI0 XUMUYECKUX 1

3JEMEHTOB «MeTaInuecKkre / HEMETaITHYCCKUS CBOI>'ICTB3, QJICKTPOOTPHUIATCIIBHOCTD U CPOACTBO K
QJICKTPOHY XUMHUYCCKUX IJICMCHTOB B COOTBCTCTBUC C UX IJICKTPOHHBIM CTPOCHUEM U TIO0JIO’KCHHUEM B




NIEPUOANYECKON CUCTEME XUMMUYECKUX 3IeMeHTOB [[. M. MenneneeBay.

Paznen 2. Xumuueckne peakuuu 10
Tema 2.1. Tunsr | OcHOBHOE cofiep:KaHNE 5 OK 01-3
XUMHUYECKUX Teoperuueckoe o0yueHue 4
peakunii Knaccugukanus v THIIBI XKMUYECKUX PEAKIN C y9aCTHEM HEOpraHHYecKuX BemecTB. KoamuecTBeHHbIC
OTHOIIIEHUS B XUMUU. OCHOBHBIE KOJIMYECTBEHHBIC 3aKOHBI B XUMHUH U PACUETHI 10 YPABHEHUSM XUMUUYECKUX
peakiuii. Mop Kak eIMHUIA KOJIMYECTBA BellecTBa. MossipHast Macca. 3aKOHBI COXpPaHEHUSI MACChl U 4
sHepruu. 3akoH ABoraapo. MoJsipHblii 00beM ra3zoB. OTHOCUTENIbHAS IIIIOTHOCTD I'a30B.
Peaxiun koMruiekcooOpa3oBaHus ¢ y4aCTHEM HEOPTAaHMYECKUX BEIIECTB (Ha MPUMEPE THIPOKCOKOMILIEKCOB
[IMHKA U AJTFOMUHUA).
IIpakTuyeckue 3aHATHS 1
CocraBiieHHE YpaBHEHUHN peaKkiuii COSAMHEHUS, Pa3JIOKEHUS, 3aMEIIeHUsI, 0OMeHa. Y paBHEHUS peaKIuid
TOPEHHUsI, HOHHOTO 0OMEHa, OKUCIIEHUSI-BOCCTAHOBIICHUSI. 1
Tema 2.2. OcHOBHOE co/lep:KaHue 5 OK 01
OneKTpoauTHYECK | Teoperndeckoe obyueHune 3
asg qucconanusa 1 (Teopust 3JIEKTPOJIMTHYECCKOM uccormanuu. Peaknum moHHOro oOmeHa. CocraBiieHHWE peakiuidi MOHHOTO
MOHHBIH 00MeH oOMeHa IyTeM COCTaBJICHUS X TOJHBIX U COKPAIICHHBIX HOHHBIX YPaBHEHUH. 3
IMunponus coneit. 3HaueHue THAPOIN3a B OMOIOrMYECKUX 0OMEHHBIX nporieccax. [I[pumenenue ruaponsa B
MIPOMBILIJIEHHOCTH.
JlabopaTopHbIe 3aHATHSA 1
JlaboparopHas paboTa «Peakuuu rupoau3an.
HccnenoBanue cpeasl pacTBOPOB CoJiel, 00pa30BaHHBIX CUIBHBIMU U CIA0BIMU MTPOTOJIUTAMHU, U UX PEAKIIHM 1 OK 2-0K'3
C pacTBOpaMHu Iiesioun U kapOoHara HaTpus. CoCTaBJI€HHE PEeaKIHil THAPOIIN3a CONEH. K 2.1
KonTpoabHnasn
CrpoeHnue BelecTBa 1 XUMUYECKUE PEaKLIUH. 1
pabora 1
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Paznea 3. CrpoeHne 1 CBOICTBA HEOPTaHMYECKHUX BeleCTB 24
Tema 3.1. OcHoBHOeE coep:xaHue 8 OK 01
Knaccugpukanus, | Teopernueckoe o0yuenue 7 OK 02
HOMCHKJIATypa U |T[peaMeT HEOpraHM4EeCKO XUMUU. B3anMocBs3b Heoprannueckux Bemiects. Kiaccupukanus 1K 2
CTPOCHHUC Heoprannueckux Bemiects. [IpocTrie u cioxHbIe BemecTBa. OCHOBHBIE KJIACCHI CIOKHBIX BEIIECTB (OKCHU/IBI,
HEOPraHN4eCKUX  |ruapoKcU/bl, KUCIOTHI, cosin). HoMeHknaTypa u Ha3BaHUE HEOPraHUUYECKUX BEIIECTB UCXOAS U3 UX 7
BCIICCTB XUMHUYECKOH (POPMYJIbI UM COCTaBICHHE XMMHUUECKON (OpMYIIbl HCXO/S U3 HA3BaHUS BELIECTBA I10

MEKIyHAPOJHOM WIIM TPUBUAIBHON HOMEHKIIATYpPE.

MexMonekynspHble B3aumoaencTeus. Kpucrammornaparsl. ArperaTHble COCTOSIHHSI BEIIECTBA.

Kpucrannmueckue n amopdHsble BemiecTBa. TUIBI KPUCTAIIMYECKUX PELUIETOK (aTOMHAs!, MOJIEKYJISIpHAas,

MOHHasl, MeTajindyeckasi). 3aBUCUMOCTb (PU3UYECKUX CBOMCTB BEIIECTBA OT THUIA KPUCTAJUIMUECKON

pemetku. [IpuauHBI MHOTOOOpA3us BEIIECTB.

CoBpemMeHHbIE TMPEACTABICHUS O CTPOCHUM TBEPHBbIX, JKUIKHX U Ta3000pa3HbIX BemiecTB. JKuakue

KPHUCTAJUIBI.

IIpakTHYecKkne 3aHATHS 1

Pemenne mnpakTuyeckuxX 3aJaHUil MO KJIAcCU(PHUKAIMM, HOMEHKIAType U XUMHUYECKUM (opmyrnam 1

HEOPraHMYECKUX BEIECTB Pa3JIMYHBIX KIACCOB (HA3bIBaTh U COCTABIATH (POPMYIIBI XUMUYECKHX BEIECTB,

OTIPEIeNIATh MPUHAIEKHOCTD K KJIACCy).

KoncyabTanus
Tema 3.2. OcHOBHOE co/lep:KaHue 12 OK 01
®usuko- Teoperndeckoe o0yueHune 12 OK 02
XMMHYCCKHUC Mertamnsl. OOmue ¢uznyeckue W XUMHYECKHe CBOWcTBa MeTauioB. CrnocoObl monydeHHs. 3HayeHHE
CBOHCTBA METaJVIOB U HEMETAJUIOB B MPHUPOJIC M KU3HEACATEIbHOCTH 4YeJIOBEKa U OpraHu3MoB. Kopposus meTauios: 4
HCOPraHW4eCKUX  |Byabl KOPPO3UH, CIOCOOBI 3alIUTHl METAIIIIOB OT KOPPO3HUHU.
BCLIECTB Hemeramibl. O0mue ¢puzndeckrue 1 XMMUYECKHE CBOMCTBA HEMETAIUIOB. THUITMYHBIE CBOMCTBA MeTalliioB [Y —

YII rpynn. Kiaccudukanus ¥ HOMEHKIATypa COEAMHEHHMH HeMeTalioB. KpyroBopoThl OHMOTEHHBIX 4

QJICMEHTOB B ITPUPO/JIC.
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XUMHUYECKHE CBOMCTBAa OCHOBHBIX KJIACCOB HCOPraHM4CCKHX BCIICCTB (OKCI/IHOB, THUAPOKCUIOB, KUCJIOT,

coJiel U Jip.). 3aKOHOMEPHOCTH B U3MEHEHUHU CBOMCTB MPOCTHIX BELIECTB, BOJOPOIHBIX COETUHEHUH, 4

BBICIIIMX OKCUJOB U TUAPOKCUIOB.

IIpakTHYeckue 3aHATHS
Tema 3.3. OcHoBHOE coep:kaHue 4 OK 01
[TpoussoacTeo TeopeTuuyeckoe o0y4ueHue 4 OK 02
HEOPraHM4eCKUX  |OOmMe NpeACTaBlIEHUss O IMPOMBIIIIEHHBIX CHOCO0ax MOJYyYeHHUs] XMMHUYECKMX BEILIECTB (Ha IMpuMepe 1IK2 TIK3
BCIICCTB. MIPOU3BOJICTBA aMMHUAKa, CEPHOU KHUCIIOTHI).
3HaveHHe 1 . IlpakTrdyeckoe MpUMEHEHHE DJICKTPOJIN3a I MOJIYYEHUS IIEJIOYHBIX, IIEJIOYHO3EMEIbHBIX METAJJIOB U 4
MPUMEHEHHE B ATFOMUHHSL.
OBITY 1 Ha [IpoGnema 0TX0A0B U MOOOUYHBIX TPOIAYKTOB.
MIPOU3BO/JICTBE
Paznean 4. CTpoeHue U CBOIiCTBA OPraHUYecKHX BellecTB 28
Tema 4.1. OcHoBHOe conepxaHue 4 OK 01
Knaccuduxanus, | Teopermueckoe o0yuenue 4
CTpOCHUE " [Ipeamer oprannyeckoi Xumuu. B3auMocBsI3b HEOPraHUYECKUX U OPraHUYECKUX BELIECTB. 11IK3
HOMCHKJIATypa XHUMHYECKOE CTPOEHHUE KaK MOPSIAOK COCIMHEHUSI aTOMOB B MOJIEKYJIE COTJIACHO MX BAJIEHTHOCTU. OCHOBHBIE
OpraHn4cCKux MOJIOKEHUST TEOPUM XUMHUYECKOIO CTPOEHHMSl OpraHudeckux coeauHeHud A.M. BbyriepoBa. YrieponaHslii
BCLIECTB CKEJIET OpraHUYeCKON MOJeKyJabl. MOJeKyIsapHble W CTPYKTYpHBbIE (pa3BepHYThIC, COKpAIICHHBIC) 4

XuMHuueckrue (Gpopmysbl. 3aBUCUMOCTh CBOWCTB BEIIECTB OT XMMUYECKOTO CTpOeHHs Molekyna. M3omepus u
M30MepHI (CTPYKTYpHas, reoMeTprueckas (Iuc-Tpanc-u3omepus). KpaTHOCTh XUMHUYECKOU CBS3H.
[MpuHnunel  knaccuUKaUU — OPraHUYECKUX  COCAUHEHUH.

[lonsitue o (QYHKUIMOHAJIBHOM TIpymIe.

Me)K,HYHapOI[HaH HOMCHKJIaTypa U IIPUHIUIIBI HOMCHKJIATYPBI OPraHUYCCKUX COCHHHGHHﬁ.

IIpakTHYecKkne 3aHATHA
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Tema 4.2.
CaolicTBa
OpPraHHYECKUX
COCIUHCHHI

OcHoBHOE colep:xkaHue 14

Teoperuueckoe o0yueHue 12
OU3MKO-XMMHUYECKUE CBOMCTBA OPraHMYECKUX COEJAMHEHUN OTAEIbHBIX KJIAcCOB  (0COOEHHOCTH
KJaccu(UKaMy M HOMEHKJIATYphl BHYTPU KJIacca; TOMOJIOTHUYECKHH psAj M oOmas ¢gopmyina; n3oMepus;
(u3HUecKre CBOMCTBA; XUMUYECKHE CBOKWCTBA; CIIOCOOBI TIOTyUSHUS ):

— TpenenbHbIE YIIEeBOJMOPOAbl. ['OopeHme wmeTaHa Kak OJMH W3 OCHOBHBIX HCTOYHHKOB TEIIa B

MIPOMBIIIJIEHHOCTH U ObITy. CBOMCTBA MPUPOJHBIX YrIEBOJAOPOJIOB, HAXOXK/IEHHUE B MPUPOJIC U TPUMEHEHUE 2
AJIKaHOB;

— HempeneiabHble U apoMaTHYecKue yriieBoJopo/sl. [lonmmepusanus sTHiIeHa KaKk OCHOBHOE HaIlpaBJICHHE

€ro HCTOJb30BaHMs. ['OpeHHe aleTHiIeHa KaKk UCTOYHUK BBICOKOTEMIIEPATYpHOTO IUIAMEHU JUJISi CBAPKH M 3
PE3KH METaJIOB;

— KHUCJIOPOJICOJEpKAIINe COEIUHEHUS (COUPTHI U TpocThie 3(PUphl, (EHOJNBI, anbAErHAbl U KETOHBI,

KapOOHOBBIE KHCJIOTHI W WX TPOU3BOAHBIC). [IpakTHueckoe TPUMEHEHHUE HTHJICHIJIIMKOJS, TJIMIIEPHHA, 4
¢denona. Ilpumenenue ¢dopManbaeruaa, aneTanbIerujia, YKCyCHOM KHCIOTHl. Mbplla Kak COJM BBICIIUX
KapOOHOBBIX KHCIIOT. MoOOIIHe CBOWCTBA MbLJIa;

— a30TcojepKallue COeTUHEHUS (AMUHBI 1 aMUHOKHUCIIOTHI, OEIKH). 2
Knaccudukanus ©  0COOCHHOCTH OpPraHMYECKMX peakiuid. PeakuwoHHble TeHTpHl.  Pamukaisbr. 1
[lepBoHauanbHbIE MOHATHUS O TUIIAX U MEXaHU3MAaX OPTraHUYECKUX PEaKIUil.

IIpakTHYecKne 3aHATHS 2
Pemenue nenovek npeBpaiieHuii Ha FeHETHUECKYIO CBSI3b MEKy KJacCaMH OPraHU4YeCKHX COCTUHEHUI C
COCTaBJICHUEM Ha3BAaHUM OPraHUYECKUX COCTUHEHUI M0 TPUBUATIBLHOM MIIH MEXAYHAPOAHON 1
CUCTeMaTUYEeCKOIl HOMEHKIaType. Perenre pacueTHbIX 3aa4u MO YPAaBHEHUSAM PEAKIUN C y4acTHEM
OpraHMYECKUX BEIIECTB.

JlabopaTopHbIe 3aHATHSA 1
Jlaboparopnas padota «IlomyueHue s3TuICHA U U3y4YE€HUE E€TO CBOMCTBY.
[Tomyuenue >TUIEHA U3 3TaHOJIA B 1a00PATOPUN U U3YUEHHE €T0 (PU3NUIECKUX U XUMUYECKHX CBOMCTB. 1

CocraBieHue peaKI_lI/Iﬁ MPUCOCAUHCHUSA U OKUCIICHUSA HAa ITPUMEPEC 3TUJICHA. Penienue paCyYCTHBIX 3a4a4 C

OK 01
OK 02
[1K4

OK 01
OK 02
[1K1-4

OK 01
OK 02
I1K4
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KCIIOJIb30BAHUEM TIOTHOCTH Ta30B 110 BOJAOPOIY U BO3IYXY.

Tema 4.3. OcHoBHOE colep:xaHue 10 OK 01

Opranuueckue Teopernueckoe odyuenue 8 OK 02

BCILCCTBA B Broopraanueckie coeMHeHns. [IpuMenenne u 6uoornueckas poib yrieBoaoB. OKHCIEHHE YTIIEBOIOB — 1IK2 I1K4

AKUZHEACATCIIPHOCT | CTOYHMK 3HEPTUU KUBBIX opranu3mMoB. O0nacTu NpuMeHEeHUsI aMUHOKUCIOT. [IpeBpaiienus 0enkoB muiu

1 9€JI0BCKa. B opranu3me. buonormueckne QyHknum OenkoB. buomornveckue ¢yHKuuu kupoB. Ponb opranuueckoit 8

IIpou3BOACTBO U | xpMuw B pemeHny IpobIeM MUIIEBOi 6e30MacHOCTH.

IPUMEHEHHE HyxnenHoBble KUCIOTHI: cocTaB U cTpoeHue. CtpoeHne HykineoTuaoB. CoctaB HyKiIeMHOBbIX kKuciaoT (JIHK,

OpraHM4eCKuX PHK). Posib HyKJIEHHOBBIX KUCJIOT B KU3HEACATEILHOCTH OPraHU3MOB.

BCILCCTB B IMpakTHyecKue 3aHATHS 1 OK 01

TIPOMBIIUICHHOCTH | pemrenpe mpaKkTHKO-OPHEHTHPOBAHHBIX 3a1aHHI 110 COCTABIECHHIO XMMIUECKUX PEAKIHii, OTPAyKAIOIIIX OK 02
XMUMHUYECKYIO0 aKTUBHOCTh OPraHUYECKUX COEIMHEHUH B pa3IM4HbIX cpesiaX (IPUPOJAHBIX, OMOTOTHUECKUX, 1 TIK4
TEXHOTCHHBIX).

KonTtpoubHnasn .
CrpykTypa 1 CBOMCTBA OPTraHUYECKHUX BELIECTB. 1

padora 2

Paszpnen S. KuneTrnyeckue u TepMOIMHAMUYECKHE 3AKOHOMEPHOCTH NMPOTEKAHUSA XMMUYECKUX PeaKkuuii 12

Tema 5.1. OcHoOBHOE cojlep:KaHue 6 OK 01

Kunerunueckue Teoperuueckoe oGy4uenue 6 OK 02

3aKOHOMEPHOCTH | Xumuueckue peakuuu. Krnaccubukanus XuMUYECKHX peakuuii: 1o (a3oBOMY COCTaBy (TOMOTEHHBIE WU

NPOTCKaHHUA TeTepOreHHBIE), M0 UCTIOIB30BAHUIO KaTanu3aTopa (KaTaTuTHUECKUe U HEKAaTaTUTHIECKHE). 5

XHMHYCCKUX CKOpOCTb pEakluu, €€ 3aBUCUMOCTh OT PA3IMYHBIX (DAaKTOPOB: MPHUPOJBI PpPEarupyrolux BeIIECTB,

peakuui KOHIICHTpAllUM PEarupyrolmux BeIecTB, TeMiepaTypsl (mpaBwio Bant-T'odda), mimomanm peakiuoHHOM
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IIOBEPXHOCTH, HAJIMYMS KaTauu3aropa. Poiib kaTanu3aTopoB B IPUPOAE U IPOMBILITIEHHOM IIPOU3BOJICTBE.
OHeprus axkTUBalMU. AKTUBMpPOBaHHbIM KomIulekc. Karanusatopel M karanu3. Poip karanusaropoB B
MIPUPO/IE€ U IPOMBILIEHHOM POU3BO/ICTBE.

JlabopaTopHble 3aHATUSA

Tema 5.2. OcHoOBHOE coep:KaHue 6
Tepmonuuamuyeck | Teoperuueckoe oGyuenue 6 OK 01
ne Krnaccudukanus XuMUYECKUX peaKIHil: Mo TerIoBoMy 3PPeKTy (3K30TepMHUUECKUE, SHIO0TEPMHUUECKUE), 110 OK 02
3aKOHOMEPHOCTH  |oGpaTtuMocTH (0OpaTuMble U HeoOpaTumMble). Temosble 3¢ (HeKThl XUMUYECKUX peakiuid. TepMoxumuueckre 1TK2
HPpOTEKaHUA ypaBHeHUs1. OOpaTUMOCTh peakiuii. XUMHUUYECKOE PABHOBECUE M €0 CMEIICHUE O/ JEHCTBUEM Pa3IuIHBIX
XMMHYECKUX (hakTOpoB (KOHIIEHTpAIlMs PEareHTOB WM TPOJYKTOB PEaKIMH, JaBJICHHE, TeMIlepaTypa) Ui CO3JaHus 6
peaKiuii. ONTUMAJBHBIX YCIOBHUM MPOTEKAHNUS XUMUYECKHUX IIPOLIECCOB.
PaBHoBecue [Tonsite 00 sHTanbIUM U 3HTponuu. DHeprus ['n66ca. 3akon 'ecca u crnencTBus u3 Hero. Ponb cMereHus
XUMUYECKUX PaBHOBECHS B TEXHOJOTHYECKUX MTPOIIECCaX.
peaxumit IIpakTH4ecKue 3aHATHS

JlaGopaTopHble 3aHATHSA
Pasnen 6. JlucnepcHble CHCTEMBI 10
Tema 6.1. OcHOBHOE co/lep:KaHue 8 OK 01
JucnepcHbie Teopernyeckoe 00yueHune OK 02
CUCTEMBI U Hucnepcusie cucteMbl. Kosmouaasie cuctembl. UCTUHHBIE PaCTBOPBI. OK 07
(pakropsr nx PactBopenne kak (Qusuko-xumudeckuii mpouecc. PactBoppl. CrocoObl TPUTOTOBIEHHUS PACTBOPOB.
YCTOMYHBOCTH PactBopuMocTs. MaccoBast 10J11 paCTBOPEHHOIO BellecTBa. IIpenenbHo 0mycTuMble KOHLEHTPALUMUA U UX 8

HCIOJIb30BAHUE B OL[CHKE 3KOJIOTHYECKOI 0€3011acHOCTH.
Knaccugukanus nucnepcHbIx cucteM 1o coctaBy. CrpoeHue M (akTopbl YCTOWYMBOCTH JHCIEPCHBIX
cucteM. Pacrno3HaBaHMe HCTMHHBIX PacTBOPOB, KOJUIOMAHBIX PAacTBOPOB U TIPYOOIMCIIEPCHBIX CHCTEM.
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Crtpoenre wmuieibl. PaccerBaHuMe CBeTa NpU MPOXOXKICHHHM CBETOBOIO IydKa dYepe3 ONTHUCCKU
HEOHOPOAHYIO cpeny (dddekra Tunmans).

HpaRTuquRne 3aHATUSA

Tema 6.2. OcHoBHOE coep:kaHue OK 01
Uccnenosanne JlaGopaTopHble 3aHATHS OK 02 IIK 311K
CBOICTB JlaGoparopHas pabora «/ccnenoBaHne IUCTIEPCHBIX CHCTEMY. 4
AUCIIEPCHBIX [IpuroroBieHne W U3y4EHHE CBOMCTB JAMCIEPCHBIX CHCTEM pa3HBIX BHUJOB: CYCIEH3UH, SMYJIbCHH,
CUCTEM JUIA NX KOJUIOUAHOTO pacTBopa. CpaBHEHHE CBOMCTB MCTHMHHBIX M KOJUIOMJHBIX PAacTBOPOB, BBISBIEHHE OCHOBHBIX
MACHTHQUKAMH | pa3miduii MeX Ly HUMH.
KonrpoJubHas
JlucniepcHble CHCTEMBI.
padora 3
Paspen 7. KauecTBeHHBbIE peakiui 00HAPY/KEHUS] HEOPraHUYECKMX M OPraHMYeCKUX BellecTB
Tema 7.1. OcHoBHoOE coep:KaHue OK 01
OGHapyxeHune IpakTHYecKue 3aHATHS OK 02 TIK 3
HCOPraHH4YeCKUX | KayecTBEHHBIC XUMUUYECKHUE PEAKIINH, XapaKTepHBIC M1l OOHAPY)KEHHsI HEOPTaHMYECKUX BEIIECTB (KaTHOHOB 1IK 4
KaTHOHOB 1 n annoHoB). CocTaBieHUE YpaBHEHUN peakiuii oOHapykeHus KatnoHoB [-VI rpynn 1 aHHOHOB, B T.4. B
AHHOHOB MOJIEKYJIIPHON W HOHHOU (popMax.
Peakiun oOHapy)XeHUs1 HEOPraHUYECKHUX BELECTB B pealIbHBbIX 00BEKTaX OKPYXKAIOLIEH cpelibl.
JlaGopaTopHble 3aHATHS
OOHapyxeHne HeoOpraHUYeCcKUX BelecTB (KaTHoHOB [—VI rpynn nian aHuOHOB) € MCIIOJIb30BaHUEM
KAauEeCTBEHHBIX AHAJTMTUYECKUX PEaKLUi. OK 01-
JlaGopaTopHas paboTa Ha BEIOOD: OK 04 TIK 3
1. JlaboparopHast pabota « AHaTUTHYECKUE Peakuu KaTHOHOB [-VI rpymm». 1K 4
IIpoBeneHne KaueCTBEHHBIX pPeaKIil, NCHIOIb3YEeMBbIX Ul OOHApYKEHHs KAaTHOHOB I rpymisl (kanus,
HaTpusi, MarHus, ammoHus), Il rpynmnsl Ha npumepe 6apust, 111 rpynns! — cBunna, [V rpynmsl — anoMuHMs,
V rpynnsl — xene3a (I u II), VI rpynnst — Hukenst. Onucanue HaOJ0JaeMbIX SIBJICHUN U COCTABJICHUE OK 01-
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XUMUYECKUX PEAKLUH.

OK 04 IIK 3

2. JJabopatopuas paboTa « AHATUTUYECKHIE PEAKIIUA aHUOHOBY. IIK 4
[IpoBeneHne Ka4eCTBEHHBIX PEaKIHii, NCIOIB3YEeMBIX Ul OOHAPYKEHHsI aHUOHOB: KapOoHaTa, docdaTa,
cynbdara, cynbduma, HUTpaTa, XJopuaa u ap. Onucanue HaOII0aeMbIX SBJICHUN U COCTaBJICHHE
XUMUYECKUX PEAKIUH.
Tema 7.2. OcHoBHOe coep:kaHue 4 OK 01
OOGnapyxxeHue IMpakTuyeckue 3aHATHS 2
OpraHMIeCKUX KauecTBeHHBIE XMMHUECKHE PEAKIINH, XapaKTepHbIE J11 OOHAPYKEHHSI OTAEIBHBIX KJIaCCOB OPraHMYECKUX
BCLIECTB coeIMHEHUH: ()EHOJIOB, aTbJCTUIOB, KpaxMalia, YKCYCHOM KUCIOThI, aMUHOKHUCIIOT U JIp. 9
OTACIBHBIX Jlenaryparus OeKOB NPU HArPEBaHUM, IBETHBIE PEAKIIMU OCJIKOB.
KJIacCoOB € CocraBiieHHe KaueCTBEHHBIX peaKuii OOHApYKEHHsI OPraHUYEeCKUX COETUHEHHUI OTAENbHBIX KIacCOB.
UCHOJIE30BAHNEM | TIaGopaTopHbIe 3aHATHS 2
KaquTBveHHHX OO6HapyxeHue OpraHnyecKuX COeAMHEHNHN OTEIbHBIX KJIACCOB.
peakiun JlabopaTopHast paboTa Ha BEIOOD: OK 02 OK 04
1. JIabopatopHas paboTa «KauecTBeHHbIE peaKklIMU Ha OT/EIbHbIE KJIACChl OPraHUYECKUX BELLIECTBY. TK3
[IpoBeneHne KaueCTBEHHBIX PeaKIil, HCIONIb3YEMBbIX Ul OOHAPYKEHHsI OPraHMYECKUX BEILECTB pa3IMYHbIX TK 4
KJIacCOB: ()EHOJIOB, alIbAETHJIOB, KpaxMaJla, YKCYCHOM KMCIIOTbl, aMMHOKHUCIIOT, OeNKoB U ip. Onucanue
HaOJII0/1aeMBbIX SIBJICHUI U COCTaBJIEHUE XMMHUYECKUX PEaKLMi U/UIH CXeM. 5
2. JIaGopatopHas paboTa «KauecTBeHHBIN aHaIN3 OPraHUYECKUX COETMHEHNUH M0 (HYHKIIMOHAIbHBIM
rpyImnam».
IIpoBeneHne KaueCTBEHHBIX peaKil, NCIOIb3yEMBIX Ul PACIIO3HABAHUS OPraHUYECKUX BELIECTB
OTJEJIbHBIX KJIACCOB MO ()yHKLMOHAIBHBIM IpYyIIaM: Ha IPUMEpPEe aMUHOKUCIOT U KapOOHOBBIX KUCIIOT,
CIHUPTOB U (PEHOJIOB, aIbAETUI0B U KETOHOB. OnrcaHue HabI0AaeMBbIX SIBIICHUI U COCTaBIEHUE XUMUYECKUX
peaKkumii u/Uim CXeM.
IIpodeccuonanbHO-OPHEHTHPOBAHHOE co/lep:KaHMe (coAep:KaHue PUKJIATHOTO MOLYJIA) 42
Paspea 8. XHuMHus B ObITY M IPOM3BOACTBECHHOM JeATEJIbHOCTH YeJI0BeKa 4 OK 01
Tema 8.1. OCHOBHOE COIepsKaHue 4 OK 02
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Xumusi B Obity 1 |[IpakTHyeckue 3aHSITHSA 4 OK 04
IIPOU3BOJICTBEHHO |DKOIOTHYECKasi OE30TaCHOCTh MOCIIEICTBUI OBITOBOM U MPOW3BOICTBEHHOU JICATEIHBHOCTH YEJIOBEKA, 2 OK 07
U eATENbHOCTH CBsI3aHHAs C IepepabOTKOM BEUIECTB; MOUCK U aHAIN3 XUMHYECKOW HHPOPMALIUH U3 Pa3INYHBIX HCTOYHUKOB ITIKA...
9CJIOBCKaA (Hay4Has 1 yueOHO-Hay4yHas JIUTeparypa, CpeCTBAa MacCOBOM MHpopMaLy, ceTb MIHTepHeT U npyrue).
Keticnl (c yuerom Oymymieit nmpodeccHoHanbHOM AeITeNbHOCTH) Ha aHAINU3 WH(OPMAIIUU O
IIPOU3BOJICTBEHHON JIEATENIbHOCTH YEJIOBEKA, CBA3aHHOM C IepepaObOTKOM U MOIYYEHUEM BELIECTB, a TAKKE C
9KOJIOTMYECKOM 0€30M1aCHOCTHIO.
3amura keiica: [IpencraBieHue pe3yabTaToB pelIeHUs] KEWCOB (BBICTYIUIEHHE C TPEe3eHTALNEN ) 2
*Pa3nen 9 28
Tema 9.1.1. OcHoBHOE coep:kaHue 4 OK 01
OcHoBbI JlaGopaTopHble 3aHATHS 2 IIKA...
11abopaTopHOH JlaGopaTopHas mocynia u XuMudeckrue peaktubl. OCHOBHBIE TabopaTopHbIe onieparuu. JlabopatopHoe 9
IIPaKTHKH B obopynoBanue. TexHuka 6€30MacHOCTH U paBuIia paboTHI (MOBEACHUS) B Jab0OpaTOpuu.
PO GECCHOHANBHE! T pakrHueckne 3aHATHS 2
X MabOpaTOPUAX  [ByironHenie THIOBBIX PACIETOB M0 TEMATHKE SKCTIEPHMEHTA (BBIXO/ IPOJYKTa PEaKIlHH, Macca HABECKH,
00BbEM pacTBOPUTEIIA).
OO6paboTka JaHHBIX, aHATU3 U OLIEHKA UX JJOCTOBEPHOCTH (BBIYUCIIEHUE CPEIHETO 3HAUCHHUS 5
AKCIEPUMEHTAJIbHBIX IaHHBIX, TOTPEITHOCTH).
[IpencraBienue pe3yabTaTOB SKCIEPUMEHTA B pa3InuHoil popme (Tabnuua, rpaduk, 0T4eT, JOKIa,
MIPE3CHTAIIHSA ).
Tema 9.1.2. OcHoBHOE coep:KaHue 6 OK 01
XUMUYECKUH Teoperuueckoe oGyuenue 2 OK 02
aHaju3 mpoo BOJIbI Knaccudukanus npo0 BobI 0 BUAY U Ha3HAUEHUIO, HCXO/I U3 €€ XUMUYECKOTO COCTaBa. OK 07
OpranonenTu4ecKkre CBOMCTBA (3amax, Mpo3pavyHOCThb, LIBETHOCTh, MyTHOCTH) BOJIbl. KHCIOTHOCTD U IIK3 ITK4
eI04HOCTh Boabl. pH cpensl u Metoapl ee onpeneneHus. JKecTKkocTh BOAbI U METObI €€ ONPECICHHUS. 2 OK 01
CymHoCTh METOJa TUTPOBAHUS. OK 02
OK 07

Buas! xKeCTKOCTH BOJBI (BpeMeHHa}I nu HOCTOHHH&H). KectkocThb BOJBI KaK IMpUYKNHA BBITAACHUSA OCAAKOB UJIN
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00pa3oBaHus COJICOTIOKEHNH, UMEIOIIUX MECTO B OBITY U Ha IIPOU3BOJICTBE.

CocraB coeil, BbI3bIBAIOUINX KECTKOCTH BOJIbl. XUMHUYECKUE MPOLIECCHI, YCTPAHSIIOUINE )KECTKOCTD BOJIBI.
VYpaBHEHHSI XUMHUYECKUX PEAKLUN, HIUTFOCTPUPYIOLIUX IIPOLECCHI, IPOUCXOIAIINE IPU YCTPAHEHUH
KECTKOCTH. Y CTpaHEHHE BPEMEHHOM KECTKOCTH OBITOBBIMH U XUMUYECKUMU criocobamu. CriocoOsl
YCTPaHEHHUsI IOCTOSHHOM KECTKOCTH.

HpaRTuquRne 3aHATUSA

CriocoObl BbIpa)keHUSI KOHIIEHTPAI[MN pacTBOPOB: MAaccoBasi A0JIsl pACTBOPEHHOTO BEILIECTBA, MOJISIpHAS U
MOJIsUIbHAsI KOHIEHTpauu. TuTtp pactBopa. Pemienre npakTuKo-OpueHTUPOBAHHBIX TEOPETUUECKUX 3aJaHUM
Ha pacyeT KOHLIEHTPALUH 3arpsI3HAOLIMX BEUIECTB U UX CPABHEHUE C NMPEAEIBHO JOIMYCTUMbIMU
koHueHTpauusamu (ITIK).

JlabopaTopHble 3aHATUSA

HccnenoBanne XMMHUYECKOTO COCTaBa MpoO BOJIBI.

JlabopaTopHast pabota Ha BEIOOD:

1. JJTaboparopHnas paboTta «OuncTka BOJBI OT 3arpsi3HEHUI.

Hcnonb3oBanue MeTo10B GUIBTPOBAHUS U aACOPOLIMU IJIsl OTJENICHUS 3arpsi3HEHUN B HcceayeMoi mpooe
BOJIbI. BBIOOP MeTO/1a OYMCTKU B 3aBUCUMOCTH OT BHa 3arpsizHeHus. CpaBHeHHE Y3PPEKTUBHOCTH
Pa3IMYHBIX METOJIOB OYUCTKHU BOJIbI B Pa3HBIX YCIOBHSX (B J1a00OpaTOPUH, B JOMAITHUX U MOJEBBIX
YCIIOBHSIX).

2. JTaboparopnas padota «Onpenenenre pH BOJbI 1 €€ KHCIIOTHOCTH.

Omnpenenenue pH cpeabl ¢ MOMOIIBIO YHUBEPCAILHOTO HHAUKaTOpa. Mcnoas3oBaHne TUTPOBAHUS IS
onpezeneHus kuciaotHoctu. Onpenenenue o0mIei KUCIOTHOCTH BOJIBL, pacyeT CBOOOIHOM KUCIOTHOCTH.
Omnpenenenue o6mIe 1 cBoOOHOM IenoYHOCTH. COCTaBJICHHE YPaBHEHUN PEaKIIUMA, TPOTEKAIOIINX TPH
OTIpeIeNIeHUU KUCIOTHOCTH/ IIEIOYHOCTH MPOO BOJBI. Y CTAHOBIEHHE CIIOCOOOB HCIIOIb30BaHUS
MCCIIEIOBAaHHBIX MPOO BOJBI B )KU3HEIEATEIHLHOCTH YEIOBEKa, Ha OCHOBE MOJYYEHHBIX JaHHBIX O COCTaBe.
3. JlaboparopHas padota «OnpeneneHue 5keCTKOCTH BOJIbI U CLIOCOOBI €€ YCTPaHSHHSI.

CriocoObl ycTpaHeHHs BCEX BUIOB )KECTKOCTH B 3aBUCHMOCTH OT COCTaBa COJIel )KeCTKOCTH. Pemienne
SKCIIEPUMEHTAIILHOM 3a/1a4il Ha BBISIBJIEHUE BPEMEHHOM M MOCTOSHHOM K€CTKOCTH BOJIbI. OlieHKa
BEPOSATHOCTH YCTPAHEHUS BCEX BUJOB KECTKOCTH B JOMAIIIHUX YCIOBUSX.

IIK3 IIK4
OK 01
OK 02

IIK3 ITIK4

IIK3 IIK4
OK 01
OK 02
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Tema 9.1.3.
XUMHUYECKUH
KOHTPOJIb KAYECTBA
MPOJIYKTOB
MMUTaHUS

OcHoBHOe coepkaHue

TCOPCTI/I‘leCKOC oﬁyqelme

KadecTBeHHBIN XUMUYECKUI COCTAB MPOAYKTOB MuTaHus. BemecTsa, hanscuduupyronme mpoyKThl
MUTaHUS, U BELLIECTBA, 3arpsA3HAIOLINE TPOAYKThI MUTaHus. OnpeesneHue 3arpsa3HsomnX XUMUYECKUX
BEILIECTB B MIPOAYKTAX IIUTAHHUSI, ONIPEACIICHAE BEIIECTB, HE 3asIBJICHHBIX B COCTaBE IIPOYKTOB IIUTAHUS.

HpaRTuquRne 3aHATUSA

OpFaHI/ILICCKI/IC U HCOPraHMYCCKUC BCUICCTBA, BXOAAIINME B COCTAB IMPOAYKTOB ITMTAHUS. OnpeneneHHe
cocTaBa OJI0] Ha COAepKaHUE MAaKpO M MUKPO3JIeMEHTOB. M3ydeHne nmpeanoKeHHbIX penoaBaTeneM O
Ha TpeIMET XUMHUYECKOTO COCTaBa, OTPEICTICHUE JIOJICH OT CyTOYHOW HOPMBI MAaKpO U MUKPODJIEMEHTOB B
yKa3aHHOM OJItofIe.

Pemenne MPAKTUKO-OPUECHTUPOBAHHEBIX 3a/1a4 I10 KynHHapHOﬁ TEMATUKE pa3JINIHBIX THIIOB.

JlaGopaTopHble 3aHATHSA

HccnemoBanne XUMUYECKOTO COCTaBa MPOTYKTOB IMATAHUS.

JlabopaTopHast paboTa Ha BEIOOD:

1. JJaGoparopras padota «O0Hapy E€HHUE HUTPATOB B MIPOTYKTAX MTUTAHUS.

HccnenoBanne MaTepraioB MOYKOJIHMYECTBEHHBIM METOIOM OIPEIeNICHHs] HUTPATOB C MCIIOJIb30BaHHEM
mudeHnaMuaa (KOPHEIJIO bl OBOIIEH, JINCThSI M KOUYEPBhDKKA KAIyCThl, TIJI01bI PPYKTOB). AHATN3 YPOBHS
3arpsi3HCHUS] HUTPATAMU 110 HHTEHCUBHOCTH OKpAIIMBaHUS MPOIYKTOB PEaKIUH.

2. JlabopatopHas pabota «lccnenoBanue MpoIyKTOB MUTaHUS HA HAIMYUE YTIICBOJIOBY.

HccnenoBanue MOJIOUHBIX MTPOAYKTOB Ha HalIMUMeE KpaxMaina. MccnenoBanue mpoayKTOB Ha HaJTMYHUE
TJTFOKO3BI.

OK 01
OK 02
OK 07
IIKA4...

OK 01
OK 02
OK 07
IIK4...
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Tema 9.1.4. OcHoBHOe coepkaHue OK 01
XuMHYECKUI Teoperuueckoe oGyuenue OK 02
aHanms npoo Krnaccudukarus mods 1o BUAY U Ha3HAYSHUIO, UCXOJI U3 XUMHUYECKOTo coctaBa. MneHtudukamms mpoOsl OK 07
TIOYBBI IOYBBI [0 €€ XMMUYECKOMY COCTABY, OIMCAHHUE BO3MOKHOCTEH €€ TIPUMEHEHHSL. IIK2 IIK3...

TpeboBaHus K Ka4eCTBY MOYBBI Pa3IM4HOr0 HazHaueHus. Onucanre 0COOEHHOCTEN UCI0JIb30BaHUS [IOYB B

3aBUCHUMOCTH OT THIIOB, CIOCOOBI YIIYYIlIEHUsI KaYeCTBa MOYB B 3aBUCUMOCTH OT Ha3HAUEHUSI.

O6acTu UCTIONIL30BaHMS OPraHUYECKUX YI0OpEHU B 3aBUCHMMOCTH OT Ka4yeCTBEHHOTO cocTaBa. Onucanue

OpraHMYECKUX YAOOpEeHUH U UX TPUMEHEHUE B 3aBUCHMOCTH OT COCTaBa MOYBBI U €€ Pa3HOBUIHOCTH.

IIpakTnueckune 3aHATHS

O6nactu HazHayeHus (MPUMEHEHUS ) TIOYBBI, UCXOS U3 KAUECTBEHHOTO M KOJIMUYECTBEHHOTO COCTaBA.

AHanu3 HOpMaTUBHOM JOKYMEHTAIIUH. OK 01

Ponp HeopraHmueckux BEIIECTB B KAUeCTBE MUHEPAIbHBIX YI0OpEHUH, YIyqIInTEeNeH MOYBbI. OK 02

CocTaB MUHepaIbHBIX YI0OpEeHUH U UX IPUMEHEHUE B 3aBUCHUMOCTH OT COCTaBa MOYBBI U €€ Pa3HOBUAHOCTH. OK 07

B3aumocss3b coctaBa y100peHH U UX BIHSHUS HA BEr€TaTUBHbBIE CBOMCTBA U JIOJIOHOIICHHE PACTEHUH. ITK2 ITK3

JlaGopaTopHble 3aHATHSA

HccnenoBanne XuMHUYECKOTO COCTaBa MPo0 MOYBHL.

JlabopaTopHast paboTa Ha BEIOOD:

|. JlaGoparopnas padota «OOHapy)eHHNE HEOPTAHMYECKUX ITPUMeEce B MpooOax».

[IpuroTtoBnienue npoObI MOYBHI I UCCIIETOBAHUS KUCIOTHOCTH/IIETOYHOCTH, HEOPraHUYECKUX

3arpsizHeHuii. OOHapyXeHHe XJIOpUI- U cylb(aT-uoHoOB B pode noussl. CoCTaBieHNE YpaBHEHHH peakuuii

obHapyxeHnus. CpaBHEHHE MOJYYSHHBIX [TOKa3aTeseil ¢ HOPMAaTUBHBIMU (CIIPABOYHBIMU ) 3HAYCHUSIMH.
Tema 9.1.5. OcHoOBHOE cojlep:KaHue OK 01
HccnenoBanue Teopernyeckoe odyueHune OK 02
00BEKTOB Y4eOHOo-Hccae10BaTeNbCKUI MPOEKT B 00JIaCTH UCCIeA0BaHUS 00beKTOB 6uochepsl. O630p TeM yueOHO- OK 04
orochepsr HCCIIEI0BATENLCKUX IPOEKTOB. AJITOPUTM BBINIOJHEHU TpoekTa. OnpeaeneHne npoOieMbl HCCIIe0BaHMS. OK 07

Mertop! moucka, aHajin3a 1 00paboTKH HH(OPMALIUU O IPOEKTE B PA3IUYHBIX HCTOUHUKAX. IIK 4... OK 02
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HpaRaneCRne 3aHATUSA

ObocHOBaHUE aKTyaJbHOCTH BHIOpAHHOUN TeMbl. BrIsBiieHHE MpoOiieMbl uccienoBaHus. Beibop 00beKTOB U
METO0B HucciienoBanus. IlocTaHoBKa 1eneil u 3a1a4 nccnenosanus. OnpenenaeHue NpoayKTa NCCIeI0BaHuUS.
OmnpeneneHye 3TarnoB U COCTABICHUE MJIAHA UCCIICIOBAHUSL.

3amura mnpoekra: [IpencraBieHne pe3yabTaTOB BBINOJIHEHHS Y4e€OHO-HCCIENIOBATENBCKUX IPOEKTOB
(BBICTYyILIEHHUE C MTPE3EHTALUEH).

JlabopaTopHble 3aHATUA

HccnenoBanue mpeyioxeHHOT0 00beKTa Ha KUCIOTHOCTD, IEIOYHOCTh, XUMHUECKHN COCTaB (3arpsi3HUTENH,
Makpo- U MHKpodjieMeHTbl). OOpaboTka pe3ynbTaToB HccienoBaHus. OllEHKa KayecTBa HCCIEAYyeMOro
00beKTa, NCXO/IS U3 PE3yIbTATOB XUMHUECKOTO aHAIN3A.

OK 04
OK 07
IIK 4

3amMTa HHAUBHUAYAJBHOIO NIPOEKTA

Koncyabranuu

IIpoMe:xxyTOoYHAs aTTecTALUA 10 TUCHUILIMHE (AIK3aMEH

Bcero

144
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3. Yci0BuA peau3aluu NPorpaMMbl 0011e00pa3oBaTeJIbHOM JUCHUNJIMHBI

3.1. TpeGoBaHus K MUHHUMAJbHOMY MATePUAIbHO-TEXHUYECKOMY 00ecne4yeHUIo
Peanu3anus mporpaMMbl JUCIHILIMHBI TpeOyeT Hamu4us yaeOHOTO KabuHeTa «XuMusi. bruoyorus.

Okojorus» u 1a00paTopuu .
O6opynoBanue yueo0Horo kabnnera «Xumus. buosorus. Ixosorus»:

MHOroQyHKIIMOHAIBHBIN KOMITJIEKC MpenoiaBareis (CTos yuuTeabckuil 1T, 12 cTonoB y4eHUUeCKuX,
24 cTynbeB yUEHUYECKUX, JOCKa — | 1IT.);
MH(OPMaAIIMOHHO-KOMMYHUKAaTUBHBIE CPEJICTBA (KOMIBIOTEP — | HIT.); 3KpaHHO-3BYKOBBIE 110COOUS
(mpoexTop — 11T, KOJOHKK — 1 1IT.)
MPUOOPHI M HAOOPHI ISl TIOCTAHOBKHU JEMOHCTPAIIMOHHOTO M YICHUYECKOTO SKCIIEPUMEHTA-S1IIT;
PEaKTUBBI.
KommirexT Mopeseit aToMoB,
KoMrutekT mozenei KpucTamIn4ecKuX permeTok
Harnsimabeie mocoOus (CTEHABI U TIIAKATHI):
Tabmuma «Ilepuoanueckas cuctema smementoB Jl. . MenpaeneeBay
Tabmuma «NeKTPOXUMUICCKUAN PsiT HAPSHDKEHUH METAIITIOB Y
Tabmuma «PacTBOpUMOCTH COJIEH, OCHOBAaHUM, KHCIIOT B BOJIE)»
Tabmuna «MHAKaTOPHD)
Tabmuma «OCHOBHBIE KJIACCHI OPTAHUYECKUX COCAMHCHUI»
Tabmuer: Buasr nzomepun, ['maponus BogHbIX pacTBOpoB, CTpoeHHe atomMa yriaeposa, ITtuieH, benson,
Anerunen, CuHTe3 aMMHaKa,
[TopTpeTh! yueHbIx
Jlunaktudyeckrue MaTepuabl Al TEKYIIEro KOHTPois (TeMatndeckoro) — 30 KOMILJIEKTOB
PazpuBaroniue ynpaxxknenuss — 10 mit.
[Iporpammuoe obecrieueHue:
OC Microsoft Windows 7 Ultimate
bakrepunmansiii perupkyisitop «METMIE3»-11mT.
3.2. UndopmannonHoe odecriedyeHUue peajn3alun MPporpaMmbi.

Ilepeyenb pexomMeHayeMbIX Y4eOHbIX u3AaHuii, WHTepHeT-pecypcoB (100aBHTh CIHMCOK
PecypcoB), JONOJHHUTEIbLHOM JUTEPaTyPbl
OcCHOBHBIE HICTOYHHKH:
1. Tabpuensu O.C. Xumus. ba3oBwlii ypoBeHb: yueb. i mpodeccuil U CrenuanbHOCTeH
ecTecTBeHHO-Hay4Horo npoduins CIIO. . — M., 2020
2. Tabpuensn O.C. Xumusa. 10-11 xmacc. ba3zoBblii ypoBeHb: yueO. /i o0meoOpa3oBar.
yupexaennil. — M., 2020 «IIpocsemenne»
3. Tlpaktukym «Xumusi» non penakuueit ['abpuensu O.C. M. Uzn .uentp «Axagemus» 2020
4.
HNHuTepHer — pecypcenl:
1. http://school-collection.edu.ru/
2. http://fcior.edu.ru/catalog/meta/3/mc/discipline%2000/mi/18/p/

page.html
3. http://college.ru/himiya/
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NG

JlonoJHUTeIbHbIE€ HCTOYHUKH:

1. Tabpuensn O.C. Xumus i mpenojgaBatelnsi: ydyeOHo-meroandeckoe mocobue / O.C.
lMabpuensu, I'.I'. JIsicoBa — M., 2017

2. Tabpuensu O.C. HacronpHast kaura yuutens xumun: 10 ximacc / O.C. T'abpuensH, U.T.
OctpoymoB — M., 2019.

3. Taopuensa O.C. HacronpHast kaura yautenst xumun: 11 kmace: B 2 4. / O.C. INabpuensH,
I'.T". JIsicoBa, A.I'. BBenenckas — M., 2019.

4. Apmanckuii E.A. Meroanka oOydeHust XUMUHU B KJlaccaX T'yMaHUTapHOTO mpoduist — M.,
2003.

5. Kysnenosa H.E. OOyuenme xumum Ha ocHOBe MexnpeameTrHoill unrerpauuu / H.E.
Kysznenosa, M.A. [llatanos. — M., 2004.

6. UYepnoOennckas [.M. Meronuka 00y4eHus: XHMHUH B cpenHei mkoiue. — M., 2019.

4. KoHTPOJIb U OlIeHKA Pe3yJIbTATOB OCBOEHHUS 00111€00pa30BaTeIbHOM TN CHUTIIHHBI

KoHTpons u olmeHka pe3ynbTaToB OOy4YEHHS OCYIIECTBISIETCS MpenojaBaTeieM B Ipoliecce
MIPOBEJICHUS] MPAKTHYECKUX 3aHATHM M J1a00OpaTOpHBIX pabOT, TECTUPOBAHMS, a TAK)XKE BBINOJHEHUS
oOyyaroUMMUCs WHIAUBUAYAJbHBIX 3aJlaHui, NPOEKTOB, UcCcleAoBaHUNA. Pe3synmpraThl 00ydeHUS
OTpEeNsAoT, 4YTO oOydaromuecs JAOJDKHBI 3HATh, MOHMUMAThb M JEMOHCTPUPOBATh IO 3aBEpLICHUU
W3YYEHUS TUCIUILINHBI.

Jisa  ¢GopMupoBaHUs, KOHTPOJS U OICHKU pe3yJbTaTOB OCBOCHHUS Y4e€OHOM AMCHUILIMHBI
UCIIOJIb3YETCSl CHUCTEMa OIICHOYHBIX MEPOINPUATHI, MpeAcTaBisionias co00i KOMIUIEKC Y4eOHBIX
MEpOTIPHUSITHH, COTJIACOBAHHBIX C pe3yJIbTaTaMu 00yueHus u chopmynupoBaHHbIX ¢ yaetom @T'OC COO
(mpenMetHbie pe3yabTathl o auctuinae) 1 GI'OC CIIO.

Moayas / Pazgen

Ne
/ Tema

PesyabTaT 00y4enus OueHo4yHbIC MEPONIPUATHS OK

| |OcHoBHOI MOAYJIbL

1 [Pa3zpgean 1. ®opmyaupoBaTth 0a30BbIe
OcHOBBI MOHSATHSA U 3aKOHbI XUMHH
CTPOeHHus
BellecTBa
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Mopnyas / Pasnen

Ne PesyabTaT 00yuenus OueHoYHBIC MEPONIPUSITHS OK
/ Tema

1.1 |Crpoenue aromoB |CocCTaBiIsATh XUMUYECKUE 1. Tect «CTpoeHue aToMOB OK 01
XUMHUYECKUX (opMyIBI COeIMHEHUH B XMUMHUYECKUX 3JIEMEHTOB U
AJIEMEHTOB U COOTBETCTBUU CO CTENEHbIO |[IPUPOAA XUMHUUECKON CBSAZM.
pupoJa OKHCIICHUS XUMUYECKUX 2. 3ajaum Ha COCTABIIEHUE
XUMHUYECKON 3JIEMEHTOB, UCXO/IS U3 XUMHUYECKUX POpMYJT
CBSI3U BaJICHTHOCTH U JIBYXaTOMHBIX COE€AMHEHUIN

ANEKTPOOTPHULIATENBHOCTH  |(OKCHUIOB, CYIb(UIOB,
TUAPUAOB U T.IL.).

1.2 |[lepumonmueckuii |XapakTepu3oBaTh [IpakTuko-opuentupoanusie |OK 01
3aKOH M TAaOMUIA |XMMHUYECKHE DJIEMEHTHI B |TEOpEeTUUYECKUE 3aJaHHsl Ha OK 02
JI.1. MenneneeBa |[COOTBETCTBUU C UX XapaKTEePU3aLHUI0 XUMHYECKUX

MOJIOKEHUEM B 3JIeMeHTOB: «MeTannudeckue /
MEePUOIUYECKON CUCTEME  |HEMETaJUINYeCKUe CBOMCTBA,
XMUMHUYECKUX 3JIEMEHTOB 3NEKTPOOTPHUIIATENLHOCTD U
J.1. MenneneeBa CPOJICTBO K JJIEKTPOHY
XUMHUYECKUX 3JIEMEHTOB B
COOTBETCTBUE C UX
JIEKTPOHHBIM CTPOEHUEM U
HIOJIOKEHUEM B IIEPUOIMUECKOM
CHCTEME XUMHUYECKUX
snemenToB .M. Menneneenay.
2 |Pa3men 2. CocraBasatb ypaBHeHusi u | KoHTpoabHasi padora
XHMHYeCKHe CXeMbI XHMHYECKHX «CTpoeHue BelecTsa u
peaKuuu peakuuii XHMHUYeCKHe peakuun»
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Mopnyas / Pasnen

Ne PesyabTaT 00yuenus OueHoYHBIC MEPONIPUSITHS OK
/ Tema
2.1 |Tunst CocraBnaTh peakuuu 1. 3ajgaun Ha cocTaBiieHUE OK 01
XUMHUYECKUX COEJIMHEHUS, PA3JIOKEHUS, |YpaBHEHUMN peaKiuil:
peaxuui oOMeHa, 3aMelleHus, — COEJIMHEHUS, 3aMEeIlEeHuS,

OKHUCJIUTEIBHO-
BOCCTaHOBUTEJIbHbIE
peaKkiuu U peakiuu
KOMILJIEKcooOpa3oBaHus (Ha
npumepe
TUIPOKCOKOMILIIEKCOB
QIIOMHUHUS U IUHKA) C
y4acTHEM HEOPTraHUYECKUX
BEIIECTB

pasnoxkeHus, oOMeHa U peakui
C y4acTHEM KOMIUIEKCHBIX
coelMHEeHuN (Ha mpuMepe
THUPOKCOKOMIUIEKCOB
QTIOMUHMUS ¥ IIMHKA);

— OKUCTUTENHHO-
BOCCTAHOBUTEIBHBIX PEAKIIUN C
MCIIOJIh30BaHNEM METOa
AJIEKTPOHHOTO OajnaHca;

— C y4acTHeM KOMIUIEKCHBIX
coelMHeHul (Ha mpuMepe
TUIPOKCOKOMIUIEKCOB ITUHKA U
AITIOMHUHHUS).

2. 3ajauu Ha pacyet
KOJIMYECTBEHHBIX
XapaKTEePUCTHUK MPOAYKTa
peaKkiuu coeTMHEHHs; MacCOBO
WM 00bEMHOM JT0JIN BhIXO/1a
MPOJYKTa PEaKIMi COCTUHEHUS
OT TEOPETUYECKH BO3MOKHOTIO;
00BEMHBIX OTHOILIEHUH Ira30B;
KOJIMYECTBEHHBIX
XapaKTePUCTHK UCXOIHBIX
BELIECTB U MPOJYKTOB PEaKIUU;
Macchl (00beM, KOJTMYECTBO
BEIIECTBA) MTPOYKTa PEAKIIHH,
€CJIM OJIHO M3 BEIIECTB JJaHO B
BU/JIE PACTBOpA C OIPEIeTICHHON
MAacCOBOU J0JIei paCTBOPEHHOTO
BEIIECTBA.
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Mopnyas / Pasnen

Ne PesyabTaT 00yuenus OueHoYHBIC MEPONIPUSITHS OK
/ Tema
2.2 |Dnexrposutryueck |CoCTaBIATh ypaBHEHUS 1. 3ajaHus Ha cocTaBieHHE OK 01
ast AUCCOLMAIMS U | XUMUYECKUX PEaKuu MOJIEKYJIIPHBIX 1 MOHHBIX
WOHHBI OOMEH  |[MOHHOTO OOMEHa C peaKkuuil C y9aCTUEM OKCHJIOB,
Y4aCTUEM HEOPraHUYECKUX |KUCIOT, OCHOBAHMI U COJIEH,
BEIIECTB MOHHBIX peaKui TuIpon3a
COJIEH, YCTAHOBJICHUE
M3MEHEHUS KUCIOTHOCTH CPEJIBI.
2. JIaboparopnas padota
«Peakuu rusiponunszay.
3 |Pa3nmen 3. HccaenoBars crpoenue u | KonrposasHas padora
Crpoenne u CBOliCTBa «CBoOlCTBa HEOPTAaHMYECKHUX
CBOJiCTBA HEOpPraHM4ecKUX BellecTB |BellecTB
HEOPraHMYeCKuX
BellleCTB
3.1 |Kmaccudpukanus, |Kmaccupunmponars 1. Tect «HomeHnknarypa u OK 01

HOMEHKJIaTypa 1
CTpOCHHE
HEOPraHUYeCKUX
BEIICCTB

HEOpPraHUYECKHe BEIIECTBA
B COOTBETCTBUH C UX
CTpPOCHHEM

HA3BaHHE HEOPTaHHMUECKUX
BELIECTB UCXO/IS U3 UX
XUMHYECKON (HOpMYIIbI UITH
COCTaBJICHUE XUMHYECKOMN
(bopMyIBl UCXOI U3 HAa3BaHUS
BEIIIECTBA M0 MEKIYHAPOHON
WJIM TPUBHAIBHOMN
HOMEHKJIAType».

2. 3a1a4u Ha pacyeT MacCOBOM
J10JTH (MacChl) XHMHYECKOTO
a7eMeHTa (COCTUHEHHUSI) B
MoOJIeKyJie (CMecH).

3. [IpakTrueckue 3a1aHus MO
KJIacCU(pUKAIUU, HOMEHKIIAType
U XUMUYecKuM (opMynaam
HEOPraHMYECKUX BEILECTB
pa3IMYHBIX KJIACCOB.

4. IlpakTuyeckue 3aAaHNs Ha
OIpENETIEHNE XUMUYECKOU
AKTUBHOCTH BEILIECTB B
3aBUCHUMOCTH BUa XUMUYECKON
CBSI3M M TUIA KPUCTAJUTUYECKOM
PELIETKU.
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Mopnyas / Pasnen

Ne PesyabTaT 00yuenus OueHoYHBIC MEPONIPUSITHS OK
/ Tema

3.2 |Dwusuko- VYcranaBnuBaTh 1. Tect «OcobenHocTr OK 01
XUMUYECKUE 3aBHCHUMOCTH (PU3UKO- XMUMHUYECKUX CBOMCTB okcnaoB, |OK 02
CBOMCTBaA XHUMHUYCCKHUX CBOMCTB KHCIIOT, OCHOBAHHIA,

HEOPraHWYECKUX |HEOPraHMYECKHUX BEIICCTB |aM(OTEPHBIX TUAPOKCUIOB U

BEILIECTB OT CTPOCHUSI aTOMOB H COJICI».

MOJIEKYJI, a TAK)XX€E TUIIA 2. 3ajaHus Ha COCTaBJICHUE
KPUCTAJUIMYECKOM PEIIETKH |ypaBHEHUN XUMHYECKUX

peaKuurii C y4acTUEM IMPOCTHIX U
CJIO’KHBIX HEOPTaHHMYECKHUX
BEII[ECTB: OKCUIOB METAJIJIOB,
HEMETAJJIOB U aM(OTEPHBIX
3JIEMEHTOB; HEOPTraHUYECKUX
KHCIIOT, OCHOBAHHH U
aM(OTEepHBIX THAPOKCHJIOB,
HEOPraHUYECKUX COJIEH,
XapaKTEPU3YIOINX UX CBOWCTBA
U CHIOCOOBI TIOJTYYEHHUS.
3. [IpakTUKO-OpUEHTUPOBAHHBIE
TEOPETUYECKUE 3a]ITaHUs Ha
CBOICTBA U MOJy4YECHHE
HEOPraHUYECKHUX BEIIECTB.
4. JTabopatopHas pabota
«CBolicTBa METAJIOB U
HEMETAJIIIOBY.

3.3 ([Ipou3BoacTBO O6ocHoBbIBaTh 3HaueHue U |IIpaktuko-opueHtupoBannsie |OK 01
HEOPraHUYECKUX |IPUMEHEHUE 3a/1aHus 110 COCTABJICHUIO OK 02
BEIIECTB. HEOPraHWYECKUX BEIIECTB B | XUMUYECKUX PEAKIUM C [IK 2.2
3HaueHUE U ObITOBOI 1 y4aCTHEM HEOPraHUYECKUX [IK 2.3
MIPUMEHEHHE B IIPOU3BOJACTBEHHOMN BEILIECTB, UCIIOIb3YEMBIX JJI UX
ObITY U Ha JEeSITeNIbHOCTH YeJIOBEKA UX |HACHTU(DUKALNUU U
MIPOU3BO/JICTBE (U3UKO-XUMUYECKUMHU MPOMBIIIJICHHBIX CIIOCOOOB

CBOWCTBAMU MOJTY4YEHHUS.
4 |Pa3nen 4. HccaenoBats crpoenue 1 | KonrpoabsHas padora

Crpoenne n
CBOMCTBA
OpPraHu4vecKux
BellecTB

CBOIICTBA OPraHMYeCKUX
BelIeCTB

«CTpoeHue u CBOICTBA
OpPraHU4YeCcKHUX BellecTB)
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Mopnyas / Pasnen

Ne PesyabTaT 00yuenus OueHoYHBIC MEPONIPUSITHS OK
/ Tema
4.1 |Knaccudukanus, |Kmaccupuumuponarsb 1. 3ajaHus Ha cocTaBieHHE OK 01
CTPOCHHE U OpraHWYEeCKUE BEIIECTBA B |HA3BAHUW OPraHUYECKUX
HOMEHKJIaTypa COOTBETCTBUH C UX COEIMHEHUH 1O TPUBUAIIBHOM
OpPraHUYECKUX CTPOCHHEM WU MEXTYHApOTHON
BELIECTB CHCTEMaTUYECKOMN
HOMEHKJIaType.
2. 3amaHnsa Ha COCTABJICHUE
MOJTHBIX M COKPAIIEHHBIX
CTPYKTYPHBIX GOpMYIT
OPraHUYEeCKUX BEIIECTB
OT/EIbHBIX KJIACCOB.
3. 3agauu Ha ompeneneHne
npocreiien GopmyIibt
OPraHNYeCKOW MOJIEKYJIBI,
MCXO/ISl U3 DJIEMEHTHOTO COCTaBa
(B %).
4.2 |CsoiictBa VYcTanaBiuBaTh 1. 3amaHus Ha coCTaBJIEHUE OK 01
OPraHN4eCcKuX 3aBUCUMOCTD (DU3UKO- YpaBHEHUH XUMUUYECKUX OK 02
COECOUHEHUN XUMHUYECKUX CBOMCTB peaKkuuii ¢ yyacTuem

OpraHUYECKUX BEIIECTB OT
CTPOEHUS MOJIEKY

OpraHMYEeCKHX BEIIECTB Ha
OCHOBaHHHM MX COCTaBa 1
CTPOCHUSL.

2. 3ajaHus Ha COCTABIICHUE
YpaBHEHHH XUMHUYECKUX
PEaKIii, WILTFOCTPUPYIOLINX
XMMHUYECKHE CBOWCTBA C YUETOM
MEXaHU3MOB MTPOTEKAHMS
JAHHBIX PEAKIHi U
TeHETHYECKOH CBS3U
OpPraHMYECKUX BEIIECTB PAa3HBIX
KJIacCOB.

3. PacuerHble 3a1a4n 1o
YpPaBHEHUSIM PEaKIii ¢
y4aCTHEM OpPTaHUYECKUX
BEIIIECTB.

4. JlaGopaTopHas paboTa
«[lonyuenue sTusneHa u
U3YUYEHHE ETO CBOMCTBY.
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Mopnyas / Pasnen

Ne PesyabTaT 00yuenus OueHoYHBIC MEPONIPUSITHS OK
/ Tema

4.3 |Opranuueckue Ob6ocHoBbIBaTh 3HaueHue u |I[Ipaktuko-opuentupoBannsie  |[OK 01
BEILECTBA B IPUMEHEHNUE OPTraHUYECKUX |3a/1aHus 110 COCTaBJICHUIO OK 02
KHU3HENIEATEIFHOC |BEIIECTB B OBITOBOH 1 XMUMHUYECKUX pPEaKLUi ¢
TH YeJIOBEKa. IIPOU3BO/ICTBEHHOM y4acTUEM OpPraHMUYECKUX
[Ipou3BOCTBO U |AEATENBHOCTH YEJIOBEKA UX |BEIIECTB, UCIOJIB3YEMbIX JUISl UX
[IPUMEHEHHE (U3NKO-XUMUUECKUMHU UICHTHU(HUKAINA B OBITY U
OpraHUYECKUX CBOMCTBaMH IPOMBILITIEHHOCTH.

BEIIECTB B
MHHIIEBOU
MIPOMBIIITIEHHOCTH

5 |Pa3zpex S. HccnenoBats paBHoBecue |Konrpoabnasi pabora
Kunernuyeckue u (M CKOpOCTh XUMHYeCKUX |«CKOpPOCTH XUMHYECKOi
TepMOANHAMHUYEC |peaKumii PeaKknuyu ¥ XHMHYeCKoe
KHe PaBHOBecHE»
3aKOHOMEPHOCTH
NPOTEKAHUS
XMMHYEeCKHX
peakuuii

5.1 |Kunernueckue HccnenoBaTh BIusiHUE 1. JJaboparopnast pabota Ha OK 01
3aKOHOMEPHOCTH |KOHLICHTPAIMU BBIOOD: OK 02
IPOTEKaHUS pearupyoomux BeuecTs 1 |— «OnpeaeneHne 3aBUCUMOCTH
XUMUYECKUX TEMIIepaTypbl Ha CKOPOCTh |CKOPOCTH PEAKLIUU OT
peaxuui XUMHUYECKHUX peaKuil KOHIIEHTPALUHU pearupyroumx

BEILIECTBY;

— «Omnpezenenne 3aBUCUMOCTH
CKOPOCTH PEaKLUU OT
TeMIIepaTypbl».

2. IIpakTUKO-OpPUEHTHUPOBAHHBIE
TEOpPETUUYECKHE 3aJaHNs Ha
aHanu3 (HaKTOPOB, BIMSIOLIMX
Ha U3MEHEHUE CKOPOCTU
XUMUYECKON peakiuH.

5.2 |Tepmonunamuuec |MccnemnoBars BIUSHUE 1. 3agaun Ha pacuers TernoBsix |OK 01
KHe U3MEHEeHMs KOHLeHTpaluK [3ddexToB xumudeckux peaxiuii |OK 02
3aKOHOMEPHOCTH |BEILECTB, PEAKLIUU CPEIIbl U |M ONPEJEIICHUE TUIIA PEAKLIUU
IIPOTEKAHUS TeMIepaTypsl Ha cMeleHue | (o TermoBomy 3 dekTy: sK30-
XUMUYECKUX XMMUYECKOTO PAaBHOBECUS  |M HJOTEPMUYECKHUE).
peaxkuuil. 2. IIpakTuKO-OpUEHTUPOBAHHBIE
PaBHOBecue 3a/laHus HA IPUMEHEHUE
XUMHUYECKUX npunuuna Jle [larense s
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Mopnyas / Pasnen

Ne PesyabTaT 00yuenus OueHoYHBIC MEPONIPUSITHS OK
/ Tema
peaxkuuit HaXO0X/ICHUs HaIlPaBJICHUS
CMEIIICHHs paBHOBECHS
XUMUYECKON PEaKLUX U aHAJIU3
(akTOpOB, BIAMSIOMINX HA
CMEIIEHUE XUMHUYECKOTO
paBHOBECHS.
3. JJabopaTtopHas pabota
«M3yueHne BIUSHUS pa3IMUHbIX
(bakTOpOB Ha CMEIIEHUE
XMUMHUYECKOTO PaBHOBECHSD.
6 |Pa3gen 6. HccnenoBats nucnepcubie | Kontponbhas padora mo teme
JAucnepcHbie CHCTEMBbI «JlucnepcHbie cucTeMbl»
CUCTEMBI
6.1 |ducnepcHbie Paznuuath CTUHHBIE 1. 3amaun Ha MPUTOTOBIICHHE OK 01
CUCTEMBI U pacTBOPBI, KOJJIOUIHBIE pacTBOpOB. OK 02
(hakTophI X pacTBOPHI U 2. IIpakTUKO-OpPUEHTUPOBAHHBIE
YCTOWYMBOCTH rpy0OIUCTIEPCHBIE CUCTEMBI | pACUETHBIE 3aJaHUs Ha
Ha OCHOBE XUMHYECKOTO JUCIIEPCHBIE CUCTEMBI,
JKCIEPUMEHTA UCIIOJIb3yeMbl€ B OBITOBOM U
MPOU3BOJACTBEHHOMN
JESTEIIbHOCTH YEJIOBEKA.
6.2 |HUccnenoBanue HccnenoBath husuko- JlaGopaTopnas pabora (Ha OK 01
CBOJCTB XMMHMYECKHE CBOMCTBA BBIOOD):
JUCIIEPCHBIX pa3IUYHBIX BUJIOB — IIpuroroBneHue pacTBOpOB;
CUCTEM JHCIIEPCHBIX CUCTEM — HccnenoBanne IucnepeHbIX
CHUCTEM.
7 |Pa3zmen 7. HcciaenoBaTh cBOMCTBA
KavecTBeHHBIE |OpPraHUYecKHX M
peaKuuu HEOPraHMYeCKHX BellecTB
o0Hapy:KeHust € HCII0JIb30BaHHEM
OPraHMUYeCKHX U |KAaYeCTBEHHbIX PeaKIuH
HEOPraHH4eCKUX
BelIeCTB
7.1 |O6HapyxeHue Hccnenosats 1. JTaboparopHas paboTa (Ha OK 01
HEOPraHMYECKUX |KAYECTBEHHBIEC PEAKIINU BBIOOD):
KAaTHOHOB U HEOPraHUYECKUX BEIIECTB |— AHAIUTHUYECKUE PEAKIIUU
AHHOHOB kaTuoHOB [-VI rpynm;

— AHamuTHYeCcKue pcaknuu
AHHUOHOB.
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Mopnyas / Pasnen

Ne PesyabTaT 00yuenus OueHoYHBIC MEPONIPUSITHS OK
/ Tema
2. IlpakTyeckue 3a1aHus Ha
COCTaBJICHUE YPAaBHEHUI
peakuuii oOHapyKEeHHUS
kaTuoHOB [-VI rpynn u
AQHUOHOB, B T.Y. B MOJICKYJISIPHOM
¥ HOHHOH (opmax.
7.2 |ObHapyxeHHE UccnenoBath 1. JJaboparopnas pabota (Ha OK 01
OPraHN4eCKUX Ka4eCTBEHHBIE PEAKIIUH BBIOOD):
BEILIECTB OpraHUYecKux coenuHennii |— KauecTBeHHbIE peakiuu Ha
OT/EIbHBIX OT/ICNIbHBIX KJIAaCCOB OT/ICJIbHBIE KIIACCHI
KJIaCCOB C OPraHUYeCKUX BEIIECTB;
HACTIOJIb30BAHUEM — KavecTBeHHBIN aHaIU3
KaueCTBEHHBIX OPraHUYECKUX COCTUHEHHM 110
peakimit (G YHKITMOHATIBHBIM TPYIIITaM.
2. IIpakTyeckue 3a1aHns HA
COCTaBJICHNE KaYECTBEHHBIX
peakuuii oOHapyKEeHUS
OPraHNYEeCKUX COCTMHECHUH.
Il |IIpuxknaaHoii MoayIb
8 |Paspmea 8. OuenuBaTth nocjeacTBusi |3amura Keiica (¢ yueTrom
Xumus B ObITY M (OBITOBOM U Oynyumiei npogeccuoHAIbLHOM
NMPOU3BOJACTBEHH |IIPOU3BOACTBEHHOM JIeATeJIbHOCTH)
0ii 1eSITeIbHOCTH |/1eSITeJIbHOCTH YeJI0BeKa C
YyeJI0BeKa MO3UIMI DKOJOrHIECKOMI
0e30macHOCTH
Xumus B ObITy 1 |OnieHuBath nocneActBus | Ketic (¢ yuetom Oymymei OK 01
MTPOM3BOJICTBEHHO |OBITOBOM 1 npodeccuoHanbHOI OK 02
W IeATeIbHOCTH  |MPOU3BOJICTBEHHOMN JESATETLHOCTH) OK 04
YelnoBeKa JEeSATENbHOCTH uenoBeka ¢ [Bo3moxknble  Tembl  keiicoB:|OK 07
MO3UIIMH DKOJOTHYECKOM 1.Mbuta: npouutoe, Hacrosmee,|T1K 2.2
0€3011aCHOCTH Oymymee.
2.CpencTBa rUrueHbl Ha OCHOBE
KHCIIOPOJICOACPKALTIX

OPraHUYEeCKUX COCTUHEHUI.
3.CHHTETHUYECKHE MOIOIIIHE

cpenctBa (CMC): nocTouHcTBa
U HEJIOCTATKU
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Mopnyas / Pasnen

Ne PesyabTaT 00yuenus OueHoYHBIC MEPONIPUSITHS OK
/ Tema
9.1 |Pa3men 9.1. HNHTepnpeTrupoBaTth 3ammTa yueoHo-
HccnenoBanue 1 |XMMHYECKHE MPOLECCHI H  |MCCJI€I0BATEIBCKOI0 MPOEKTa
XUMHYECKH siBJIeHHs1 B Onocgepe (c yueTroMm Oyaymieit
aHaJau3 00beKTOB npodeccuoHaTbLHOI
onocdepnbl JAesiTeJIbHOCTH)
9.1.1|OcHoBBI Breimonusate nosneii uki - | 1. JlaGoparopuas padota OK 01
nabopaTopHOU AKCIIEPUMEHTAILHOTO «OCHOBBI J1abOpaTOPHOU K 2.3
MIPAKTUKHU B HCCIICTIOBAHUS C MIPAKTHKN.
npodecCHOHANBH |COOIIOIEHUEM TTPABHII 2. TumoBble pacyeTsl 1O
bIX JJabopaTopusix |0e30macHOro oOpalleHus ¢ |TeMaTUKe SKCIIEPUMEHTA.
BEIIECTBAMU U 3. 3agauu Ha BHIYUCIICHUE
71a00paTOPHBIM CpEIHETO 3HAYCHUS
o0opyIoBaHHEM IKCIIEPUMEHTABHBIX JIAHHBIX,
MIOTPETTHOCTH.
4. IIpencraBiieHUE Pe3yIbTATOB
SKCIIEPUMEHTA B PA3ITMYHON
dbopwme (Tabnuia, rpaduk,
OTYET, IOKJIAJl, IPe3eHTaLus).
9.1.2 | XuMu4uecKkuit Uccnenosares xumuueckuii |1. Tect «CBoiicTBa 1 cocTaB OK 01
aHaiu3 MpoO BOJBI [COCTAB MPOO BOJIBI BOJIBI». OK 02
2. 3agangne « XUMHUYECKUN OK 07
COCTaB BOJbI, THII BOJEI U [IK 2.4

crocoObI ee MpUMEHEHH (C
UCIOJIb30BAaHUEM HOPMATHBHBIX
JIOKYMEHTOB).

3. IIpakTUKO-OpUEHTUPOBAHHBIE
TEOpeTUYecKHe 3a1aHus Ha
COCTaB BOJIbI U CIIOCOOBI
BBIPAKEHUS KOHIICHTPAIHUH U
nepecyeT KOHIEHTpaluii (¢
UCIIOJIb30BaHUEM HOPMATHBHBIX
JIOKYMEHTOB).

4. JlaGopaTopHas paboTa Ha
BBIOOD:

— OuncTka BOJbI OT
3arpsA3HEHUN;

— Onpenenenue pH Boabl U ee
KHUCJIOTHOCTH;

— Ornpezenenne )KeCTKOCTH
BOJIbI U CIIOCOOBI ee
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Mopnyas / Pasnen

Ne PesyabTaT 00yuenus OueHoYHBIC MEPONIPUSITHS OK
/ Tema
YCTpaHEHHS.

9.1.3 | Xumudeckwuii Uccnenosate xumnueckuii | 1. Tect «Oprannueckue u OK 01
KOHTPOJIb COCTaB MPOJIYKTOB MUTAHUS |HEOPraHMYECKHE BEIIECTBA, OK 02
KayecTBa BXOJsIKE B cocTaB MpoAykToB |OK 07
MPOJYKTOB MIATAHUSD. IIK 2.3
MUTaHUSA 2. Ilpaktuko-opuentupoBannsie |[1K 2.4

3aIaHuUs 10 KYJIUHAPHOMN
TEeMaTHKe.

3. JlJaboparopHas pabota (Ha
BBIOOD):

— ObHapyxeHue HUTPATOB B
MPOJYKTaX MUTAHUS;

— WccnenoBanuie mpoayKToB
MUTaHUS HAa HaJM4Ke YTIIEBOJIOB
(MyKa, TBOPOT, MOJIOKO, HOTYPT)
Ha HaJIM4YUe YTIEBOJI0OB
(kpaxMmai, TJIFOK03a, caxapo3a).

9.1.4| Xumuueckuit Uccnenosare xumuueckuii |1. Tect mo Teme «Xumuueckun |OK 01
aHaiau3 npo0o cocTaB Mpo0 MOYBbI COCTaB HEOPTraHUYECKUX U OK 02
MOYBbI OpPTaHUYECKUX YIOOPEHUI». OK 07

2. 3amanne «B3anMOCBsI3b IIK 2.2

cocTaBa IOYBBI, TUII ITOYBHI U €€
Ha3HAYCHUS.

3. JTaboparopHas paboTta (Ha
BBIOOD):

— OOHapy>xeHue

43



Mopnyas / Pasnen

Ne PesyabTaT 00yuenus OueHoYHBIC MEPONIPUSITHS OK
/ Tema
HEOPraHUYECKUX IIPUMECEN B
npo0ax MouBHI;
— Onpenenenue pH BogHOM
BBITSDKKU TIOYBHI, €€
KHUCJIOTHOCTH U IIEJIOYHOCTH.
9.1.5|UccnenoBanue Uccnenoath xumuyeckuili | YueOHO-UCCIEN0BATEIbCKUN OK 01
00BEKTOB cocTaB 00bEKTOB OMOCGheEpsI [IPOEKT B 00IaCTH OK 02
orocdepol Ha MpuMepe MPOyKTOB HCCIIeI0BaHusl OOBEKTOB OK 04
MIUTaHUS, BOJIbI ¥ IOUBBI o6uocepsl. OK 07
Bo3moxnbie Tembl ipoekroB:  |[1K 02

1. UccenoBanue cocraBa
MHHEpaIbHOMN BOJBI U
PEKOMEH/IAIHH TI0 €€
HCITOJIb30BAHHIO.

3. CocraBieHue MPOEKTa
[IBETHHKA/0TOpO/1a/cajia B
3aBHCHMOCTH OT COCTaBa
MIPOAHATM3UPOBAHHBIX TTOYB.
4. CocTaBiecHHIE
cOaJIaHCUPOBAHHOTO MEHIO Ha
JIeHb (HEJeNI0) B 3aBUCUMOCTH
OT COJICP)KAHMS XUMHYECKHX
MaKpO ¥ MUKPODJIEMEHTOB B
MIPOJIYKTaxX MUTaHUS.

5. UccnenoBanue KkauecTna
IMATHEBOM BOEIL.

6. UccnenoBanue mpoO
BOJIOTIPOBOAHOM BOJIbI HA
npeaMeT yCTpaHeHus
JKECTKOCTH.

7. YcTpaHeHHe KeCTKOCTH BO/IbI
B IPOIIECCE MHUIIICBOTO
MIPOU3BO/ICTBA.
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32.
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34.
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37.
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40.
41.
42.
43.
44,

INPUMEPHBIE TEMbI PE®GEPATOB,ITPOEKTOB

buoTtexHonorus u reHHass UHxeHepus — TexHoJoruu XXI| Beka.

HanoTexHoyiornss Kak IpUOPUTETHOE HAIIpaBJIIEHUE PAa3BUTHS HAYKH U IIPOM3BOJICTBA B
Poccuiickoit @enepanuu.

CoBpemeHHbIE METObl 00€33apaKUBAHUS BOJIBI.

AMmopdHBIe BEemecTBa B IPUPOJIE, TEXHUKE, OBITY.

OxpaHa OKpy»Karolei cpeibl OT XUMHUYECKOI0 3arpsi3HEHUSI.

KonunuecTBeHHbIE XapaKTEPUCTUKH 3arPs3HEHNS OKPYKAIOIIEH Cpeibl.

[TpumeneHue TBEp0rO U razoodpasHoro okcuaa yriaepoaa(lVv).

3aiuTa 030HOBOTO 3KpaHa OT XUMHUYECKOTO 3arpsi3HEHUS.

I'pyOoaucniepcHble CUCTEMBI, UX KJIacCU(UKALIUS U UCIIOIb30BaHUE B MPOPECCUOHATBHON
NeSITEIbHOCTH.

. KocmeTnueckue remm.
11.
12.
13.
14.
15.
16.
17.
18.
19.
20.
21.

[IpuMeHeHne CyCIeH3Ui U SMYJIbCUI B CTPOUTEIIBCTBE. .

PactBopsbI BOKpyr Hac.

Bona kak peareHT U Kak cpefia JUlsl XMMUYECKOTo Mpoliecca.

Tumel pacTBOpOB.

Kuznb u gestensHocTh C. AppeHuyca.

Bxutag oTeuecTBEHHBIX YUEHBIX B pa3BUTHE TEOPHH IEKTPOIUTUYECKOMN TUCCOLMAINN.
VYcrpaneHue )KeCTKOCTH BOABI HA TPEINPHUATHAX MUIIEBON MPOMBIIIIICHHOCTH.
MHoromknii KapOOHAT KaJIbIIHS: B IPUPO/IE, B IPOMBIIIIIEHHOCTH, B OBITY.

Peakuust ropeHust Ha MPOU3BOJICTBE.

Peakuust ropenus B ObITY.

BupryansHoe Mo1eIMpOBaHNE XUMUYECKHUX ITPOLIECCOB.

Koppo3zus MeTanoB 1 crocoObl 3alUThI OT KOPPO3UH.

WueptHble mim 651aropoHbIE Ta3bl.

Poxnaroniue coiu — rajoreHsnl.

Hctopus mBeaCKOM CIUYKH.

XUMUS HEMETAIJIOB B MO€H poQeccrOHaNbHON e TENbHOCTH.

Kpatkue cBeneHus o MCTOPUM BOZHUKHOBEHUS U PA3BUTHS OPraHUYECKON XUMHUH.
Kuznb u gestensHocTh A.M. byTtiieposa..

Ponp oTeuecTBEHHBIX YUEHBIX B CTAHOBJIEHUU U Pa3BUTHH MUPOBOM OPraHUYECKON XUMHUH.

DKOJIOTUYECKHUE aCTIEKThI UCIOJb30BAHUS YIJIEBOIOPOJIHOTO ChHIPbSI.

DKOHOMMYECKHE aCIEKThl MEXAYHAPOJHOIO COTPYJHUYECTBA IO HCIOJIb30BAHUIO
YIJI€BOJJOPOJHOTO ChIPBSL..

VYraeBo/ibl U UX pOJib B )KUBOM MIPUPOJIE.

CtpoeHue TIII0KO3bI: UCTOPUS Pa3BUTHUSA MPEJICTABICHUN U COBPEMEHHBIE BO33PEHHUS.
Pa3BuTHe caxapHO# NpoMBILILIIEHHOCTH B Poccun.

Ponp yrneBomoB B Moeii Oyayiieit mpoheccuoHaIbHOM NesITeNbHOCTH.

DTaHoJI: BeTHyaiIiee 01aro U CTpamrHoe 370.

AJKOTOJIM3M U €ro MpoduIaKkTuka.

Hcropus ykcyca.

CrnosxHble 2(hUpbl U UX 3HAYEHHUE B IPUPOJE, OBITY U IPOU3BOJICTBE.

Kupbl Kak NpoAYKT MUTAHUS U1 XUMUUYECKOE ChIPhE.

3ameHa )KMpOB B TEXHUKE HETHILEBBIM ChIPHEM.

HexBartka mpo0BOIbCTBHS Kak TT00anbHAas MpoOieMa 4eloBEYeCTBA U IIYTH €€ PEIICHHUS.
Mpina: mpoIiioe, HacTosiee, Oyayiiee.

CpencTBa rurueHsl Ha OCHOBE KUCIOPOACOAEPKAIUX OPraHMYECKUX COSTUHEHUN.
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Cunrernueckue Morouue cpeacrsa (CMC): 1ocTOMHCTBA U HEJOCTATKU.
AMHHOKHCIIOTHI — «KHPIUYUKI» OSITKOBBIX MOJIEKYJI.

«OKu3Hb 370 croco0 cyIecTBOBAHNUS OEIKOBBIX TEIL. ..»

CTpyKTypbl O€lKa U ero 1eCTpyKTypUpOBaHUE.

buonornyeckue pyHKIMN OCIKOB.

benkoBas OCHOBa MMMYHHTETA.

CIIN/ u ero mpo¢unakTuka.

Jedunur Oenka B NUIIEBBIX NPOAYKTAX M €ro IMPEOJIOJICHUE B pamMKax TiI00aibHOU

IIPOJOBOJILCTBEHHOM IIPOIPAMMBI.
XuMus 1 OMOJIOTHST HYKIIEHHOBBIX KHCIIOT
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