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2. TIACITOPT PABOYEN ITPOI' PAMMBI YUYEBHOM JUCITUIL/TUHBI
04.10. Xumusn

1.1. O6sacTh NnpuMeHeHHs1 paboueil MPOrpaMMbI

Pabouasi mporpamMma yueGHOW [JUCHUIUIMHBI SIBJISIETCS YaCTbIO OCBOEHUs
OIIOIT CIIO - IIICC3 B coorBerctBUM ¢ PI'OC COO u ProcC CIIO mo
cretuasibHOCTU  53.02.03 VHCTpyMeHTa/lbHOE WCIOJHUTENBCTBO (MO0 BHUAAM
VHCTPYMEHTOB).

Pabouasi mporpaMmMa MOXKeT OBbITb KCII0/Ib30BaHa B TIPO(heCcCHOHATbHBIX
oOpa3oBaTe/ibHBIX OpraHU3alusIX, peayr3yroMX 00pa3oBaTe/bHYO MPOrpaMMy
cpeaHero obOiiero oOpa3oBaHUs B Tipefie/lax OCBOEHHUSI MPOTPamMM IOATOTOBKU
CIIeLiuaIMCTOB CpeiHero 3BeHa.

1.2. emn wu 3agauM  yuye0HOW /[JUCHUIUVIMHBI — TpeOoBaHUA K
pe3y/ibTaTaM OCBOEHHS YUeOHOU AUCIUITUHBI:

B pe3ynbTaTe ocBoeHUs yueOHOM AUCLUTUIMHBI 00yUaroIuics A0KeH

yMeTb:

- BBISIB/ISITH XapaKTepHble MPU3HaKW U B3aMMOCBSI3b M3yUEHHBIX TMOHSITUM,
MIPUMEHSITb COOTBETCTBYIOIWE TIOHATHSI TIPU OINWCAHWUM CTPOEHUs] M CBOWCTB
HEOpPraHWYeCKWX M OpraHUueCKWX BeleCTB W WX TIpeBpalljeHUl; BbISB/ISTh
B3aMMOCBSI3b XMMMWUYECKUX 3HAHUM C TMOHATUSMU U IIpeJCTaBIeHUSMU JpPYTrUx
eCTeCTBeHHOHAYYHbIX [1pe/IMeTOB;

- UCMO/b30BaTh HAUMEHOBaHWSI XUMUYECKUX COeJIMHEHUH MeXXyHapOJHOIro
COr03a TeOpeTUYeCKOW M MPUKIaJHOW XUMWU Y TPYBUA/IbHbIe Ha3BaHHs BeLeCTB,
OTHOCSIIIMUXCSI K HW3Y4YeHHbIM KJjaccaM OpraHUYecKMX M HeopraHhyecKux
COeMHEeHUI; MCI0/Ib30BaTh XUMUUECKYH) CUMBOJIMKY /ISl COCTaBleHUs (hopmy
HEOPraHWYeCKUX BeIeCcTB, MOJEKYJSIDHBIX M CTPYKTYPHbIX (pa3BepHYTHIX,
COKpallleHHbIX W CKeJIeTHbIX) (DOpMy/s OpraHM4eCcKUX BeIecTB; COCTaB/STh
ypaBHEHUS XUMUYECKUX peakLUWid U PAaCKpbIBaThb MX CYL[HOCTb: OKUC/IATENIbHO-
BOCCTAaHOBUTE/IbHBIX peaKLMi MOCpeJCTBOM COCTaBJIeHUs 3/IEKTPOHHOTO OasaHca
9TUX peakluii; peakluii MOHHOrO OOMeHa MyTeM COCTaB/IeHHsI UX TMOJHBIX U
COKpAlLleHHbIX ~ MWOHHBIX  yYpaBHEHWW;  peakUWd  TUJpOJv3a,  peakLUu
KOMIIJIeKCO0Opa3oBaHusl (Ha pyUMepe I'MIPOKCOKOMITIEKCOB LIMHKA W altOMUHUSA);
MO TBEP)KJaTh XapaKTepHble XUMHUYeCKHe CBOMCTBA BeIlleCTB COOTBETCTBYIOLUMU
5KCMepUMeHTaMU U 3alUCSIMU YPaBHEHU XMMUUeCKUX peaKLUii;

- yCTaHaB/IMBaThb [PUHAJJIEKHOCTb M3yUEHHBbIX HEOPraHWYecKux U
OpraHMYecKUX BelecTB K OIpeJe/eHHbIM KjaccaM W TpyIam COeJWHeHUH,
XapakTepu30oBaTb MX COCTaB W Ba)KHeHIlMe CBOWMCTBA; OMpejesTh BHU/bI
XUMHUUECKUX CBsi3el (KOBasleHTHasi, MOHHasi, MeTa/l/lInueckKasi, BOJOPOHas1), TUIIbI
KPUCTA/I/TMUECKUX PelIeTOK BelleCTB; KIacCU(PULIMPOBATh XMMUUECKUe peakluy;

- TPOBOJUTH pacueTbl MO XUMUUYECKUM ¢opMyJaM W ypaBHEHUSIM
XUMUUECKUX  peakluil €  UCMoJib30BaHHWeM  (M3UUeCKUX  BeJMUMH,
XapaKTepU3yIoIUX BelllecTBa C KOJMUEeCTBEHHOW CTOPOHBI: MaccChl, 0ObeMa
(HOpMasibHbIe YCJIOBMSI) Ta30B, KOJIMUECTBA Bell|eCTBa; MCI0J/Ib30BaTb CUCTEMHbIE



XMMUAUYECKVe 3HaHUSl [JI1 TIPUHATHS peIlleHWd B KOHKDETHBIX >KU3HEHHBIX
CUTyalUsX, CBI3aHHBIX C Bell[eCTBaMHU U UX TIPUMEHEHUEM;

- TUIAHUPOBAaTb W BBINOJHATh XUMUYECKUM SKCHepUMeHT(TpeBpalleHu s
OpraHMYeCKUX BellleCTB MPU HarpeBaHWU, TMOJIyYyeHHe STUIeHa U U3y4yeHHe ero
CBOMCTB, KaueCTBEHHbIe peakl[Md Ha ajabJerufibl, Kpaxmas, YKCYCHYI KHUCJIOTY;
JneHatypauyst OefKOB TIpU HarpeBaHWM, I[BETHbIE PeaKI[UH Oe/KOB; IPOBOJUTH
peaki[id MOHHOTO 0OMeHa, OrpeZiesiiTh Cpe/ly BOJHBLIX PACTBOPOB, KaueCTBEeHHLIE
peakiiy Ha cynbdaT-, KapboHaT- ¥ XJIOpH/-aHUOHBI, Ha KATUOH aMMOHHUSI; pellaTh
SKCMepUMEeHTa/lbHble 3afauu 1o TeMam "Mertawibl" u  "Hemetannel') B
COOTBETCTBUM C TTPaBW/IaMH TeXHUKHU 0€301acHOCTH TPy 00pallleHuH C BelljeCTBaMu
¥ JiabopaTopHbIM 000py/OBaHWEM; TPeACTAB/IATh pPe3y/bTaThl XUMHUUYECKOTO
JKCrepuMeHTa B (opMe 3anvCyd YpaBHEHUM COOTBETCTBYHOIIMX peaklui WU
(dbopMyIMpoBaTh BLIBO/JbI HA OCHOBE 3TUX Pe3yJ/bTaToB;

- aHa/JU3MPOBaTh XUMMUUYECKYH0 HH(OpMal[io, TMOJyuyaeMyl M3 pa3HbIX
HCTOUHUKOB (Cpe/iCTB MacCOBOM UH(opMaluu, ceTb VIHTepHeT U Jipyrue);

- cobmrozaTh MpaBu/ia 9KOJIOTHYECKH 1jefieco00pa3HOro moBejeHUs B ObITY
Y TPYZ0BOU [IeATeIbHOCTU B 1[e/IsIX COXPAHEHUsI CBOEr0 30POBbs U OKPY KaroIlen
TIPUPO/IHOM CpeJibl; YUWUTHIBATh OIMACHOCTh BO3/IEMCTBUSI HA >KMBble OPraHU3MbI
orpe/ieJIeHHbIX BeIeCTB, TTOHKMMasi CMBIC/ TIOKa3aTesis TMpeJenbHON AO0MyCTUMOU
KOHILIeHTpaLu1

3HaTh:

- 0 C)OPMHPOBAHHOCTU MpeJCTaBAEHUMN: O MaTepPUAJIbLHOM eJUHCTBE MUPa,
3aKOHOMEPHOCTSIX W T03HAaBaeMOCTH SIBJIEHWM TPUPOABL; O MeCTe W 3HaueHUM
XUMHUU B CHCTe€Me eCTeCTBeHHBbIX HayK W ee PO/ B 00ecrieueHWH YCTOWMUHMBOTO
Pa3BUTHS UeJI0BeUEeCTBa: B PellleHUH TTPo0ieM 3K0JI0THYeCcKoid, SHePreTHYeCcKon U
nuIIeBol 6e30MacHOCTH, B Pa3BUTUM MeAWLIMHBI, CO3ZAHUUA HOBBIX MAaTepHasioB,
HOBBIX VICTOYHUKOB SHEepruy, B obecrieueHUH paLMOHaIbHOT O
TIPUPO/IOTIONB30BaHUs, B (POPMUPOBAHWM MHMPOBO33DEHHMS U OOIIel KYJ/IbTYphI
YeJ/IOBEKa, a TaKyKe IKOJIOTHUECKH 000CHOBAHHOT'O OTHOIIIEHHS K CBOEMY 37I0POBbIO
Yl IPUPOJIHOU CpeJie;

— O BJ/3JICHUM CUCTEMOM XUMHWUYECKUX 3HaHWUW, KOTOpasi BKJ/IIOYaerT:
OCHOBOIIO/Iararolye MOHATUSI(JJOTIOJTHUTETbHO K CHCTeMe TIOHSTHUH 6a30Boro
YPOBHS1) - U30TOMbI, OCHOBHOE U BO30Yy’KJeHHOe COCTOSIHUe aToMa, TMOpur3alus
aTOMHBIX opOwuTaseii, xuMuueckasi cBsi3b ("o " W "7 -CBSI3p", KpaTHBbIe CBSI3N),
MoJIipHasi KOHL|eHTpaLusi, CTPYKTypHasi QopMmyna, u3lomepusi (CTPyKTypHas,
reoMeTrpuueckasi (LIMC-TPaHC-U30MepHsi), TUIIbl XUMHUUYECKHUX peakluu (roMo- U
reTeporeHHbie, oOpaTUMbie ¥ HeoOpaTHMbIe), PaCTBOPhI (MCTUHHBIE, AUCIIePCHbIE
CUCTeMbl), KPUCTA/JIOTUJPAThl, CTeNeHb AWUCCOLMALAW, 37€KTPO/IN3, KDPEKUHT,
pUGOPMUHT); TEOPUU U 3aKOHBI, 3aKOHOMEPHOCTH, MHUPOBO33peHUeCcKre 3HaHWUS,
JeXalige B OCHOBe TMOHUMaHWS MNPUUYMHHOCTU W CUCTEMHOCTU XWMHYECKHUX
sIBJIEHUM, COBDEMEHHbIe TpeJCTaB/ieHUs] O CTPOEHHWU BellleCTBa Ha aTOMHOM,
MOJIEKY/IIDHOM W Ha/IMOJIEKYJISIPHOM YPOBHSIX; TMpe/ICTaB/eHUsI O MeXaHU3Max
XMMUUECKUX peaKkiui, TepMOJMHAMUUECKHUX U KHHETUYeCKUX 3aKOHOMEPHOCTSIX UX
MpOTeKaHUs, O  XUMHUUEeCKOM  paBHOBECUM,  [JIUCIIEPCHBIX  CHUCTeMaXx,
dakTosioruueckre CBeZieHUs O CBOMCTBAaX, COCTaBe, TOJyueHWH U Oe30racHOM
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MCIT0/Tb30BAHUHU BaXKHEMIIIMX HEOPraHUUeCKUX M OPraHUUeCKUX BEI[eCTB B OBbITY U
MPAaKTUUECKOH eI Te/TbHOCTH UesIoBeKa; O0IIMX HayYHbIX MTPUHIIATIAX XUMUUYECKOT'O
MPOM3BO/ICTBA (Ha MpUMepe MPOM3BOZCTBA CEPHOM KMC/IOThI, aMMHaKa, METaHOJIa,
riepepaboTKy HeTH);

- OCHOBHbI€ METO/[bI HAYUHOT'O TIO3HAHUS BEI[eCTB U XUMHUUECKHUX SIBJIEHUH
(Habsro/IeHMe, U3MepeHue, SKCTIEPUMEHT, MO/Ie/TMPOBaHUe).

1.3. KoyinuecTBO 4acoB Ha OCBOEHHE MPOrpaMMbl yueOHOH AUCHUIIMHBI:

Bcero — 78 uacoB, B ToM uucie:

MaKCMManbHOW yueOHOW Harpy3kd oOydaromuxcs — 52 yaca:
00s13aTe/IbHOM ayIMTOPHOM yueOHOM Harpy3ku oOyuaromuxcsi — 52 vaca;
CaMOCTOSITe/TbHOW paboThl 00yyJaromuxcs - 26 4acos.



2. PE3YJIBTATHI OCBOEHUSA YYEBHOM JUCLIUIT/INHbI
Pe3ynbraToM ocBoeHusi paboueii TporpaMMbl yueOHOW AWCIUITAHBI
SIBJIIETCS OBJ/IaZileHre 00yUaroIuMCs BUOM JesiTe/IbHOCTU, B TOM YKCJ/Ie 3HaHUSIMHU

N YMEHUAMHU:

Kop HaumeHoBaHue pe3y/ibTara 00y4eHHs
CopelicTBOBaTb COXpPaHEHHIO OKpY’Karolljell Cpefibl, pecypcocOepeskeHuIo,
OK 07 TIPUMEHSITh 3HaHWs 00 W3MEHEeHWHW KJIMMaTa, TPUHLIUMIBI Oepe>KMBOro

TIPOU3BO/ICTBA, 3()(eKTUBHO /1eliCTBOBATh B Upe3BbIUaHbIX CUTYaLIHsX

HavmeHoBaHuUe pe3ysibTaTa 00yueHUs

3HaThb

YMmeTb

- 0 c(hOpMHUPOBAHHOCTH TIPe/ICTaBIEHUM: O
MaTepuaJbHOM e/JUHCTBEe MUPa,
3aKOHOMEPHOCTSIX U TI03HaBaeMOCTH
sIBJIeHUM TIPUPO/IbI; O MeCTe U 3HaUeHUH
XUMHH B CUCTEMe eCTeCTBEHHbIX HayK U ee
posiv B 06ecrieyeHur yCTOWYMBOTO Pa3BUTHS
yesIOBeUeCTBa: B pellieHrnu 1pobem
5KO0JIOTUYECKOU, SHEPreTUUeCKOM U MULLeBOU
6e30MmacHOCTH, B Pa3BUTHU Me/JULIVHBI,
CO3/lJaHUM HOBBIX MaTepHasioB, HOBBIX
HCTOYHHUKOB SHEPTrUH, B 00ecrieyeHuH
paLMOHaILHOT0 TIPUPO/IOTIONb30BaHus, B
(hopMHUPOBaHWM MHUPOBO33PeHUs 1 001
KyJIbTYphl UeJIOBeKa, a TaKKe SK0JIOTHUeCKU
000CHOBaHHOT'O OTHOIIIEHUS K CBOEMY
3[10POBBIO Y TIPUPO/IHOU Cpefie;

— 0 B/IaJIleHUY CUCTeMOM XUMHUUeCKUX
3HaHWM, KOTOpas BK/IIOYaeT:
OCHOBOIIOJIararoiye
TOHATUS(JOTIO/THUTETBHO K CUCTeMe
MOHATUM 6a30BOT0 YPOBHSI) - U30TOIbI,
OCHOBHOE ¥ BO30Yy>KIeHHO€e COCTOSTHHE
aToMa, TMOpH/IM3aliyst aTOMHBIX OpOuTastei,
xumuueckas cBs3b ("o " 1 "'T -cBs3p",
KpaTHbIe CBsI3U),MOJIsIpHasi KOHL|eHTpaLys,
CTPYKTypHasi hopmya, U30MepuUs
(cTpyKTypHas, reomeTpuuecKasi(LiMC-TpaHC-
W30Mepusi), TUIbl XUMUUeCKUX peakLuit
(romo- 1 reTeporeHHble, 0OpaTUMbIe U
HeoOpaTUMbIe), pacTBOPbI (UICTUHHBIE,
JIICTIepCHbIe CUCTeMbI), KPUCTa/IJIOTUpaThl,
CTereHb JUCCOLMALIUM, 37IeKTPOJIU3,
KPEKUHT, pU(OPMUHT); TEOPUM U 3aKOHBI,
3aKOHOMEePHOCTH, MUPOBO33peHUeCcKue
3HaHMS, Jle)Kallje B OCHOBe [TOHUMaHUs
MPUYMHHOCTU U CUCTEMHOCTU XUMHUYeCKUX
sIBJIeHUM, COBPEMEeHHBbIe Mpe/iCTaB/IeHus O

- BBISIB/ISITh XapaKTepHbIe MPU3HAKU U
B3aUMOCBSI3b U3yUeHHBIX TIOHATHH,
TIPUMEHSITb COOTBETCTBYIOLLME TTOHSATUS IPU
OTKCAaHWY CTPOEHUS U CBONCTB
HeopraHUuueCcKUX U OpraHnyeckux BelecTB U
UX MpeBpallleHuH; BISIB/IATH B3aUMOCBS3b
XUMUUECKUX 3HAHUH C TMOHSATUSIMU U
TIpe/iCTaBAeHUSIMU JIPYTUX
eCTeCTBeHHOHAyUHbIX MIPeJMEeTOB;

- WCII0JIb30BaTh HAUMEHOBAHUSI XMMUUeCKUX
COeJUHEeHUI MeKyHapoJHOr0 CO3a
TeopeTUUeCKOW U NMPUKJIaJJHOU XUMUU U
TPUBMAJIbHbIE Ha3BaHUs BelLleCTB,
OTHOCSIIIIUXCS K U3yUEeHHBIM Kj1accaM
OpraHUuecKHUX U HeopraHuueCcKux
COeITHeHUI; UCIIOb30BaTh XUMHUUECKYIO
CUMBOJIMKY J1JIs1 COCTaBJieHUs1 (opMyJT
HeopraHUueCKUx BeIecTB, MOJIEKY/ISPHBIX U
CTPYKTYPHBIX (pa3BepHYTbIX, COKPALL[eHHbIX U
CKeJIeTHbIX) (hOpMyJT OpraHUUeCKUX BeIlleCTB;
COCTaBJISITh YPaBHEHUS] XUMUUECKUX pPeakLuil
Y PaCKpbIBaTh UX CYI[HOCTb: OKUCIUTETHHO-
BOCCTAaHOBUTE/bHBIX peaKLii oCpeCTBOM
COCTaBJIEHUS 37IEKTPOHHOTO DaslaHca 3TUX
peakiuii; peakiiii HOHHOTO OOMeHa My TeM
COCTaBJIEHUS X TIOJTHBIX U COKPAIlleHHBIX
VMOHHBIX YDPaBHEHU; peakL[uii THAPO/N3a;
TO/ITBEPXK/IaTh XapaKTepHble XUMUUYECKHe
CBOICTBA Bell[eCTB COOTBETCTBYIOLLIMMU
9KCTMIepUMEHTaMH U 3alMCSIMU YpaBHEHUM
XUMHUYECKUX Peakivii;

- yCTaHaBJ/IMBATh TIPUHA/ITIE)KHOCTD
M3y4YeHHbIX HEOPraHUUeCKUX U OpraHnyecKux
BeII[eCTB K Orpe/ie/ieHHbIM K/laccam U
rpynmnam coeIMHeHWM, XapaKTepU30BaTh UX
COCTaB M Ba)KHEMIIIMe CBOMCTBA; OMNpe/ie/isiTh
BU/Ibl XMMUUECKUX CBsi3eld (KOBaJleHTHasl,




CTPOEHUH Bell[eCTBa Ha aTOMHOM,
MOJIEKYJITPHOM W Ha/IMOJIEKYJ/ISIPHOM
YPOBHSIX; TIPE/ICTaB/IEHUSI O MeXaHU3MaxX
XUMHUUECKUX PeaKIUH, TepMOAUHAMUYECKUX
Y KUHETUYEeCKUX 3aKOHOMEPHOCTSIX UX
MIPOTEKaHUsl, 0 XUMUUECKOM PABHOBECHH,
JTUCTIEPCHBIX CHCTeMaX, (aKTOI0TudecKue
CBeJIeHUs1 O CBOMCTBaX, COCTaBe, TOTyUYeHUN
1 6e301MacCHOM HCTIO/Tb30BAHUY BayKHEHIIINX
HEOPraHWYeCKUX ¥ OPraHMUeCKUX BeIIeCTB B
OBbITY ¥ TTPAKTUUECKOH /1eTeTbHOCTH
YesIoBeKa; OOIIUX HAayYHBIX MPUHIUMAX
XMUMUYECKOTO TIPOU3BO/ICTBA (Ha TIpUMepe
TIPOU3BO/ICTBA CEPHOM KUC/IOThI, aMMHAKa,
MeTaHoJ1a, repepaboTku He(hTH);

- OCHOBHBIE METO/Ibl HAYUHOT'O TO3HAHUS
BeIIIeCTB U XUMUUECKUX SIBJIEHHI
(Habmro/1eHMe, U3MepeHHe, SKCIIEPUMEHT,
MO/Ie/IMPOBaHue)

VIOHHas, MeTa/lJIn4ecKasi, BOJOpPO/jHas), TUIIBI
KPUCTA/I/TMUECKUX PeLIeTOK BelleCTB;
KJ/1acCU(ULMPOBaTh XMMUYECKHe peakLyu;4 -
MIPOBO/IUTH PacueThl 110 XUMUYECKUM
(opMy/iaM ¥ ypaBHEHHUSIM XUMHUUECKUX
peaki1ii C UCI0J/Ib30BaHUeM (PH3UUeCKHUX
BeJIMYMH, XapaKTepU3YIOIIMX BelllecTBa C
KOJINYeCTBEHHOM CTOPOHBI: Macchl, 0ObeMa
(HOpMasIbHBIE yC/IOBUS) ra30B, KOIMYECTBa
BeI|eCTBa; UCI0J/Ib30BaTh CUCTEMHbIE
XUMHUUeCKHe 3HaHUs [J1s IPUHATHS pelleHnH
B KOHKPETHBIX KU3HEHHBIX CUTYaLHsIX,
CBSI3aHHBIX C BeleCTBaMH U UX
NIpYMEeHEeHUEeM;

- IVIAHUPOBATh U BBINIOJIHATH XUMAYECKUN
SKCIrepyuMeHT(TIpeBpallieHrst OpraHuueCcKUX
Bell|eCTB [PY HarpeBaHWH, MOJIy4YeHre
3TU/IeHa U U3yUYeHUe ero CBOMCTB,
KaueCTBeHHble Peakl|uu Ha anbJerusbl,
KpaxmaJl, YKCYyCHYIO0 KUCJIOTY; JileHaTypaLys
Oe/KOB MpU HarpeBaHWH, LIBETHbIE PeaKIiu
6e/KOoB; MPOBO/IUTH PeaKLIM MOHHOT'O
oOMeHa, oTipe/ie/iATh CPely BOJHBIX
pPacTBOPOB, KaueCTBEHHbIe PeakIMH Ha
cynbaT-, KapOOHAT- U XJIOPHU/I-aHUOHBI, Ha
KaTHOH aMMOHMSI; peliaTh
SKCIIepUMeHTa/bHble 3a/jauy 110 TeMaM
"Metannbl" ¥ "HeMeTasnnbl'") B COOTBETCTBUM
C TIpaBUJIaMH TEXHUKH 0e30MacHOCTH TIPU
oOpallieHHH C BelljeCTBaMU U 1ab0paTOPHBIM
000opyi0oBaHKEM; TIPe/ICTAB/ISATh Pe3y/IbTaThI
XMMHUUECKOro 3KCIriepruMeHTa B (hopMe 3amnvcu
yPaBHEHUI COOTBETCTBYIOIUX PeaKLU U
(opMynHMpoBaTh BHIBO/IBI HA OCHOBE 3THX
pe3yJIbTaToB;

- @Ha/IM3MPOBaTh XUMUUECKYH0 MH(POPMaLUIO,
T10JIy4aeMy0 M3 Pa3HbIX UCTOYHUKOB (CpesiCTB
MaccoBOM UHpopMaLum, ceTb UHTepHeT U
npyrue);

- cobsoaaTh TIpaBU/Ia SKOJIOTHUECKU
11e1ec000pa3HOro TIOBe/IeHUsT B ObITY U
TPY/Z0BOH JIeITe/TbHOCTH B L|eJIIX COXPaHeHUsl
CBOEro 3710POBbs U OKPY’Karolllel MPUPOJHON
Cpe/ibl; YUYUTHIBATh OMAaCHOCTb BO3/EMCTBUS Ha
JKUBbIE OpPraHu3MBbl OIpe/ie/IeHHbIX BelleCTB,
MOHKWMasi CMBICJI TIOKa3aTesisi Ipe/le/TlbHOM
JIOTyCTUMOW KOHL|eHTpaLy




3. CTPYKTYPA Y1 COJEPKAHUE YUYEFHOU JUCIIUIIIUHBI
3.1. TemaTrueckuii 1iiaH yue6HoM aucturuiiabl O/1.10. Xumust

OOBEM BpeMeHH, OTBeZIeHHBII Ha OCBOeHUe YUeOHOI

Kogp1 HavmeHoBaHue paszienos, TeM Bcero JUCLIUTITMHBI
KOMITeTeHL[1I yacoBOQs3aTeNbHast ayJUTOpHas yuebHasi (CamocTosiTesibHasi paboTa
Harpy3Ka 00yJarommxcs 00yYaroIMxCst
B T.4. B T.U.
Bcero |naboparopHbie | KypcoBasi |[Bcero uacos| B T.4. KypcoBast
4yacoB paboThI U pabota pabora (TpoexT),
rpakThyeckue | (poeKT), 4yacoB
3aHATHS, YaCOB| 4YacoB
1 2 3 4 5 6 7 8
OK 07 Pa3pen 1. TeopeTnueckue 0CHOBbI XUMHH 19 14 - - 5 -
Tema 1.1. OCHOBHbIE XUMUYECKUE TTOHATHS U - 2 - - 1 -
3aKOHbI, CTPOEHHE aTOMOB XMMHUECKHUX 3/IEMEeHTOB
Tema 1.2.ITepuoguueckuii 3akoH U [Teproguueckas - 2 -
cricTeMa XUMHU4YecKux sieMeHTOB /1. 1. MeHpeneeBa, ux - 1 -
CB$sI3b C COBPEMEHHOU Teoprel CTPOeHUs aTOMOB
Temal.3.CtpoeHue Bell[eCTBa ) 9 ) ) 1 )
Y MPUPOZA XMMHUUECKOH CBsi3u. MHOrooOpa3ue BelecTB
Temal.4.Knaccudukauys, i ’ i i 1 i
1 HOMEHK/IaTypa HeopraHM4yeCcKux BellecTB
Tema 1.5. Tunel XMMHUYECKUX peakLui - 2 - - - -
Tema 1.6. CKOpOCTh XUMUUECKUX peakiuii. XuMuueckoe - 2 - - - -
paBHOBecHe
OK 07 Tema 1.7. PacTBODBI, TeOpHs 3/1€KTPOJIUTHUECKOMN ) ? ) ) 1 )
JTUCCOIMALIMU ¥ UOHHBINA 00MeH
Pazpen 2. Heoprannueckasi Xumust 8 6 - - 2 -
Tema 2.1. PU3MKO-XUMUYECKHE CBOKCTBa ) 6 ) ) 2 )
HeOpraHWYyeCcKHX BellecTB
Pa3pnen 3. TeopeTHueckue 0CHOBBI OPraHHUeCKON XUMUH 3 2 - - 1 -
Tema 3.1. Knaccudukaiiysi, CTpoeHre ¥ HOMeHK/IaTypa ) 2 ) ) 1 )

OpraHMyeCcKux BelecTB




Pa3gen 4. YriieBoj0poabI 14 10 4
Tema 4.1. Yr1eBof0p0oAbl ¥ UX NPUPOJHBbIE UCTOUHUKU 10 4
OK 07 Paszpen 5. Kuciopopocoepxaiye opranuueckyue 18 12 6
CoeIUHEeHUsA
OK 07 Tema 5.1. CiupTel. PeHon - 4 4
Tema 5.2. Anbaerusibl. KapboHOBBIE KUC/IOTHI. ) 6 7
CrnoykHble 3¢upbl
Tema 5.3. YrneBojbl - 2
Pa3pen 6. A3oTcoaepikaiiue opraHuuecKue 4 2 2
CcoeiUHEeHUs
Tema 6.1. AMUHBL. AMUHOKHUC/IOTBI. - 2 2
benku
Paspen 7. BeicokoMoJIeKy/IsipHbIe COeJMHeHUS 2 2 -
Tewma 7.1. [Tnactmaccel. Kayuyku. BosiokHa 2 -
OK 07 Pazpen 8. Xumus B ObITY M MPOM3BOACTBEHHOM 10 4 6
JAesiTe/IbHOCTH Ye/I0oBeKa
OK 07 Tema8.1. XUMUyeckKue TEeXHOJIOTUH| - 4 6
B MOBCeJHEBHOM
1 TIpo)eCcCOHA/ILHOM ZIesiTe/TbHOCTH YesloBeKa
[TpomexxyTouHasi aTTecTaLusi (3a4eT C OL[€HKOM)
Bcero vacos: 78 52 26
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3.2. Copep:xanue 00yuenusi no yueonou gucoumanasl O/1.10. Xumus

Y TpUpoZia XWMHUYECKOM  CBSI3M.
MHoroobOpa3ue BelljeCTB

MOJIApHAasA, NOHHasd, MeTaJ’IJ’II/I‘-IECKaF[). MexaHW3MBI 06pa3OBaHI/IH KOBaJIeHTHOM XMMMWUeCKOM CBSI3U

(oOMeHHBIN ¥ JOHOPHO-aKI[eNTOPHBIN). BozopoaHas cBsi3b. BaseHTHOCTb.
DneKTpooTpuLaTebHOCTh. CTerneHb OKUC/IeHUs1. VIOHbI: KATUOHBI U aHUOHBI

HaumMeHoBaHue pa3/iejioB, TeM Cojiep)kaHue yueGHOro MaTepHaJjia, MPaKTHUEeCKHe 3aHATHS, CAMOCTOATeTbHast O0ném
yue0HOH JUCIMILIMHBI padoTa 00yuarOIHXCs YacoB
1 2 3
Pa3pen 1. TeopeTnueckue 0CHOBBI 19
XUMHUH
Tema 1.1. CoeprkaHue yueOHOro MaTepHasa 2
OcHOBHBIE XMMUYeCKHe XuMHUUuecKui 3neMeHT. AToM. S1po aToma, U30TOMbI. D/IeKTPOHHAst 000/10uKa. DHepreTHUecKue
HOHATHUA 1 3aKOHBI, CTPOEHHE YPOBHH, TIOZAYPOBHU. ATOMHBIe OpOUTany, s-, p-, d- 3memMeHTbl. OCOOEHHOCTH pacIipe/ieieH s
dTOMOB XUMHUYECKHX 3/IEKTPOHOB TI0 OPOUTA/ISIM B aTOMaXx 3/IeMEHTOB TE€PBbIX YeThIPEX TIEPHOOB. DIeKTPOHHAs
3JIEMEHTOB KOH(Urypaiiusi aTOMOB.
[TpakTHueckue 3aHATHUS
CamocTosTenbHasi paboTa 00y4JaroIuxcst 1
TemaTHKa CaMOCTOSITeTbHOW paboThI:
OCHOBHbIE XMMHUYECKHEe 3aKOHbI
Tema 1.2. CojeprkaHue yueOHOro MaTeprasa 2
ITeprozyueckuii 3aK0H 1 [lepuosnueckas cucreMa xummuyeckux saemeHToB [I.V. MengeneeBa. CBs3b epuoguvyecKOro
Ilepriopyeckas cucteMa 3aKOHa U [lepuognueckoi CUCTeMbl XMMHUUYECKUX 3/IeMEHTOB C COBPeMEHHOW Teopuel CTpOeHus
XMMHWYeCKUX 37emMeHToB [I. . aTOMOB. 3aKOHOMEPHOCTH MU3MeHeHHs CBOWCTB XUMHUUECKHX 37IeMeHTOB, 00pa3yeMbIX MU MTPOCTHIX|
Men/ieneeBa, ux cBsisb C M C/JOXKHBIX BeleCTB TI0 TpyIaM W TmepuojaM Ilepuoguueckold cucTeMbl. 3HaueHUe
COBpEMEHHOM Teoprei [eproMUYeCcKOro 3aK0Ha U CUCTEMbI XUMUYeCKUX 3/ieMeHTOB [I.V1. MeH/iesieeBa B pa3BUTUU HAYKH.
CTpOeHHs aTOMOB [TpakTHUeckue 3aHATHS
CamocTosiTenibHast paboTa 00yJaronmxcs 1
TemartrKa caMOCTOsITe/IbHON pabOThI:
MupoBo33peHuecKoe 1 HayuyHoe 3HaueHue [Tepuoguueckoro 3akoHa [I.J1. MeH/eneesa.
[TporHo3sl [I.M. MeHgeneeBa. OTKpPbITHE HOBBIX XMMHUUYECKUX 3JIEMEHTOB.
Tema 1.3. CoeprkaHue yueOHOTo0 MaTepHasa 2
Crpoenue BellleCTBACTpoeHMe Bel|eCcTBa. XMMHUUeCKasi CBsI3b. BU/bl XUMUUECKOM CBsI3U (KOBasleHTHasi HeMoJIsipHast U

HpaKTI/I‘-IECKI/Ie 3dHATUA

11




CamocTosTenbHasi paboTa 00yJaroIuxcst

TeMaTHKa CaMOCTOSITe/TbHON paboThI:
MHoroobpasue BelljecTB

Tema 1.4.
Knaccudukanus,
Y HOMEHKJIaTypa HeopraHu4eckux
BeleCTB

CopepykaHue yueOHOTO MaTepuasa

Knaccudukarus HeopraHnyeckux BelljecTB. HoMeHKIaTypa HeopraHn4yeCcKUx BellecTB (OKCUJBI,
TUJPOKCHU/IBI, KUCIOTBI, COMM). BellecTBa MO/IEKY/IIDHOIO M HEMOJIEKYJIIPHOTO CTPOEHMUS.
ArperaTHble COCTOsIHUS BelljecTBa. Kpucraniueckue v aMop@Hble BeljecTBa. 3akOH
TIOCTOSTHCTBA COCTaBa BelllecTBa. TUIMbl KPUCTA/UTMUECKHX pelleToOK (aTOMHasi, MOJieKyJ/IsipHasi,
VIOHHas,, MeTa/yIn4yeckasi). 3aBUCMMOCTb CBOMCTBA BeL|eCTB OT TUIA KPUCTa/VIMYeCKOW PelléTKU

HpaKTI/I‘-IECKI/Ie 3aHATUA

CamocrosiTensHast paborta o0yJaromuxcs

TeMaTHKa CaMOCTOSITe/TbHON paboThI:

PerieHue rnpakTHueckux 3aZlaHui 1o K1acCU(pUKaLi, HOMeHK/IaType U XUMUYeCKUM (opmyriaM
HEOpPraHWYeCKHX BellleCTB Pa3/IMYHbIX K1acCOB (YyrapHbIM ra3, yrIeKUC/IbIi ra3, aMMHak, ramieHas
13BeCThb, HeralleHasl U3BeCTb, TUTheBast COJa U JPYruX): Ha3BaHUsI BellleCTB 110 MeXKAyHapOJHOU
(MIOITAK) mny TpyBUa/IbHOW HOMEHK/IAType U COCTaB/ieHre (JOPMYJIbl XMMUUECKUX BeILleCTB,
orpe/iesieHUe NPUHA/JIeKHOCTHU K K/1accy.

Tema 1.5. Tumnel XuMHUyecKux
peakuuin

CopeprkaHue yueOHOTO MaTepHaa

Xumunyeckas peakuyst. Kinaccudukarys XuMAUeCKrX peakliii B HeOPraHWYeCckou ¥ OpraHuuecKon
XUMHU. 3aKOHbI COXPaHeHHs1 MacCChl BellleCTBa, COXPaHeHUs 1 TIpeBpallieHUs] SHePruu npy
XMMHUUeCKUX peakusaxX. OKUCIUTeTbHO-BOCCTAHOBUTEIbHbIE peakly (YpaBHEHUS] OKUC/IeHUS-
BOCCTAHOBJIEHUSI, CTeNeHb OKUC/IeHUS, OKUCIUTEb U BOCCTAHOBUTE/Ib, OKUC/IUTETbHO-
BOCCTAaHOBUTE/IbHbIE PeakLUU B IIPUPO/ie, TPOM3BOJCTBEHHBIX MPOLeCCax U XU3HeesTe/IbHOCTU
OpraHKU3MOB

[IpakTHUyeckue 3aHATUSA

CamocTosiTeslbHast paboTa yJarmxcst

Tema 1.6. CkopocTb
XUMHUYECKHUX peakiyi.
XUMHyeckKoe paBHOBeCUe

Cogeprkanre yueOHOTO MaTepHasa

CKOpOCTh peakiiH, ee 3aBUCMOCTb OT Pa3/IMUHbIX ()aKTOPOB: TIPHUPO/IbI PearupyoIiX BelecTs,
KOHLIEHTPAL[MU pearupyroliyx BelecTB, TeMIepaTyphbl U IJIOI[U peaKI[MOHHOW TTOBEPXHOCTH.
TeroBbie 3¢ (heKThl XUMUYECKHX PeaKL|id: 9K30- U IHJ0TepMHUUecKre peakiyu. ObpaTumble

peakiuu. XyMurueckoe pdBHOBeCHE. CDEIKTOPBI, BJ/IMAOIIME Ha COCTOAHHWE XUMHUUECKOIr'o
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paBHOBeCHs (KOHLIEHTpaL[1sl peareHTOB WY NMPOJYKTOB Peaklvy, AaBjeHue, TeMreparypa).
[Tpunuwmn Jle [Mlartenbe

HpaKTI/I‘-IECKI/Ie 3daHATUA

CamocTosTenbHasi paboTa 00yJaroIuxcst

Tema 1.7. PacTBOpSBI, TeOpUs
3/1IeKTPOJIMTUYECKOHW AUCCOLMALIUU
Y MIOHHBIN 00MeH

Cogeprkanrie yueOHOTO MaTepHasa

PactBopel. Buzibl pacTBOpPOB 110 COZep>KaHUI0 PACTBOPEHHOIO BelllecTBa. PacTBOpUMOCTS.
[TonsiTve o fucIiepcHBIX cvcTeMax. VICTUHHBIE U KOJIJIOWHBIe pacTBOpbl. MaccoBas 1071
BellecTBa B pacTtBope. [ToHsATHe 0 BoZopoAHOM Moka3saTesie (pH) pacTBopa. DeKTpoMThyecKas
guccouuauysi. CUbHbIe M Cy1a0ble 3/1eKTPOJIMTBI, He3JIEKTPOJIUTHL. Peaklii HOHHOTO 0OMeHa

[IpakTHyeckue 3aHATUSA

CamocTosiTenbHasi paboTa 00yJaroIxcst

TemaTHKa caMOCTOSITeIbHON paboThI:
3a/ilaHust Ha COCTaBJ/IeHWe MOHHBIX peaklyii. PacTBOpEI, UCTOb3yeMble B OBITOBOM U
TIPOM3BO/ICTBEHHOM [lesITe/IbHOCTH UesioBeKa

Pa3pen 2. Heopranuueckasi Xumust

Tema 2.1. PU3UKO-XUMHUUECKHE
CBOMCTBa HEOpPraHUUeCKUX BellleCTB

Cogeprkanre yueOHOTO MaTepHaa

MeTanibl. [Tonoxxenne metanioB B [lepuonueckoi cucTeMe XMMHAYECKUX 3JIEMEHTOB.
Oco6eHHOCTH CTPOEHUS 3/IEKTPOHHBIX 000/104eK aTOMOB MeTasuioB. O61He husnueckrie CBONCTBA
MeTas10B. CriyiaBbl MeTa/uIoB. DIeKTPOXUMHUYECKUH psiJ| HalpshKeHUN MeTa/uioB. XUMHUUeCcKre
CBOMCTBA Ba)KHEUIIIMX MeTasyioB (HaTPUM, Kalui, Ka/lbLIMM, MarHui, aTlFOMAHUN, 1UHK, XPOM,
bKesie30, Me/ib) U MX coeguHeHu. OOIye criocoOb! mosTyueHrst MeTa/uioB. [IpumeHeHe MeTanIioB
B OBITY U TEXHUKE

[IpakTryeckure 3aHITHS

CamocTosiTesibHast paboTa 00yJaroLuxcst

TemaTHKa CaMOCTOSITe/TbHON pabOThI:
[TprMeHeHUe METaslyIOB B OBITY U TEXHHKE

HewmeTtannnl

CojepkaHue yueOHOro MaTepuasa

[TonoyxeHve HeMeTas10B B [leproguueckoit cucteme XuMUueckux 31eMeHToB .M. MeHieneeBa 1
0COOEHHOCTH CTPOeHUs aTOMOB. Pu3nuecKre CBONWCTBa HEMETA/IOB. AJJIOTPONHSI HeMeTasioB (Ha
rprMepe KUCI0poAa, cephl, (pocdopa u yriepoza). XvuMuueckue CBOMCTBA U IPUMeHeHHe

Ba)KHEHMIIIMX HeMeTasIoB (TaZloreHoB, cephl, a30Ta, pocdopa, yriaeposa v KpeMHHUS) U UX
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coelMHEeHUM (OKCH/I0B, KUCTIOPO/COEP KAIIINX KUCI0T, BOAOPOAHBIX COeITMHEHUN ).

ITpakTryeckue 3aHITHS

CamocrosiTenbHasi paboTa 00yJaroImxcst 1
TemaTtrKa caMOCTOsITe/IbHON paboThI:
[TpriMeHeHVe Ba)KHEUIIINX HEMETA/ZIOB U UX COeIMHEeHUN
XrMHyeckKue CBOKCTBa CojiepkaHue yuebHOro MaTepuasa 2
OCHOBHBIX K/1aCCOB HEOPraHWYECKUX | Xymuueckre CBOMCTBA OCHOBHBIX K/1aCCOB HEOPraHWYEeCKUX BelleCTB (OKCHU/0B, TMIPOKCHU/IOB,
BEIeCTB KHUCJIOT, coJied U p.). ['eHeTHUecKas CBsi3b HeOPraHUUeCKUX BellleCTB, MPUHA/JIeXXaluX K
Pa3MUHBIM KjlaccaM. 3aKOHOMEPHOCTH B M3MEHEHUM CBOWCTB MPOCTHIX BeIleCTB, BOJAOPOAHBIX
COe/IMHeHUH, BbICIIUX OKCHU/IOB U TUAPOKCUIOB
[TpakTHUeckue 3aHATHS
CamocrosiTenbHasi paboTa 00yJaromxcst
Pa3gen 3. TeopeTrueckyie 0CHOBBI 3
OpPraHu4YecKoW XUMHHU
Tema 3.1. Copep>xaHue yueOHOTo MaTepuasna 2
Knaccudukarius, crpoerne 1 [IpesMeT opraHMYeCcKOW XMMHU: eé BO3HUKHOBEHUWE, Pa3BUTHE W 3HaueHUe B MOTy4YeHUU HOBBIX
HOMEHK/IaTypd OpraHi4ecKux BellleCTB U MarepuasoB. Teopusi CTpoeHHMs opraHuueckux coeguHeHnd A.M. bytnepoBa, eé
BeLECTB OCHOBHBIe 10/10)keHus1. CTPYKTypHble (hOpMyJibl OpPraHUUeCcKUX BewlecTB. ['omosorus, n3omepusi.
XuMHueckasi CB3b B OpraHU4YeCKUX COe/IMHEHUSIX: KpaTHbIe CBSI3U, O- U T-CBSA3U.
[IpencraBneHue o KnaccuyKalMi OpraHuuecKrx Belrects. HomeHk/1aTypa opraHMueckrux
coeJlHEHUI (CUcTeMaTUuecKast) U TpUBHasbHble Ha3BaHUsI BaXKHEUILIMX Mpe/icTaBUTe/el K/1acCoB
OpraHMueCcKHX BellecTB
[IpakTHyeckue 3aHATUSA
CamocTosiTenbHasi paboTa 00yJaroIuxcst 1
TemaTHKa caMOCTOSITeNIbHON paboThI:
CocraB/eHre CTPYKTYpPHBIX (pOpPMyJ1 OpraHuuecKrx BeltjecTB. HoMeHK/IaTypa opraHuyeckux
coe/lMHeHUI
Pazpen 4. YrieBopopoasl 14
Tema 4.1. Y1/1eBOA0POABI U UX CoeprkaHue yueOHOro MaTepHasa 2

MMpHUpOAHbIe HCTOYHHUKH

[IpenenbHbIe YreBOAOPO/IbI (a/lKaHbl): COCTaB U CTPOeHUe, TOMOJIOTUYeCKUH psJl. MeTaH U 3TaH:
COCTaB, CTpoeHue, hr3nueckre U XUMUUeCcKre CBOMCTBA (peaki[iy 3aMellleHUs] U TOPeHus]),

T10JIyueHre U MMIpuMEeHEHHUeEe.
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HernpezenbHbie yriieBoA0pPOAbI (a/IKeHbI, aTKaJueHbl, aIKUHbI). 2
ANTKEHBI: COCTaB U CTPOEHHE, TOMOJIOTUYECKUM psifi. DTWIeH M MPOMNWIeH: COCTaB, CTPOEeHHe,
(br3nueckre U XUMUUYECKHe CBOMCTBa (peaki[uu TUAPUPOBaHUS, rajioreHUpPOBaHUs, TUApaTalui,
OKMCJIeHHUS ¥ TIOJIMMePH3aliii) ToTyueHre U IpUMeHeHue.
AnkamueHsl: OyTaaueH-1,3 U MeTwnOyTagueH-1,3, XUMUUECKOe CTPOeHHWe, CBOMCTBa (peakius
MoJiMMepu3aliK), TpUMeHeHue ([/1s1 CHHTe3a MPUPOJHOT0 M CUHTEeTUYECKOTr0 KayyyKa U Pe3uHbl).
ANKUHBIL: COCTaB ¥ 0COOEHHOCTU CTPOEHMSI, TOMOJIOTUYECKUH Psifl. ALIeTH/IEH: COCTaB, XUMHUUECKOe 2
CTpoeHMe, (r3UUeCKWe UM XUMHUYeCKHe CBOMCTBa (peakluu THpPHUPOBaHUs, TajJloreHUpOBaHus,
ruipaTtalydyd ropeHusi), MojayuyeHre U puMeHeHue (MCTOUHMK BbICOKOTEMIIePAaTYPHOrO IlaMeH!
[/1s1 CBAapKU Y Pe3KH METa/IJIOB
ApomaTuhueckue YrieBo/lopo/ibl (apeHbl). beH3osm U Tomyos: coctaB, CTpoeHUe, (QuU3MuecKkue U 2
XMMUUeCKUe CBOMCTBA (peakLUM rajoreHUpOBaHUs U HUTPOBaHUSI), MOMy4YeHUe U MpUMeHeHUe.
TOKCMUHOCTh apeHOB (B/usiHWE OeH30/la Ha OpraHM3M uYesioBeKa). ['eHeTWYecKasi CBSI3b MEXIY
TJIeBO,0PO/IaMH, MPUHA/JIEXKALMMU K Pa3/IMYHbIM K/1aCCaM.
[Tpupo/HbIe UCTOUHUKY yT/IeBOAOPOAOB. [IpupoAHbIii ra3 v MomnyTHele HedTsHbIe ras3bl. HedTh 1 2
eé mpoucxoxkaenve. CrocoObl mepepabOTKH He(TH: TIeperoHKa, KPeKWHT (TepMUYeCKuH,
KaTaJINTUYeCKU ), TTUPOJIU3.
CamocrosiTenibHast paboTa 00yJarouxcs 2
TemaTrKa caMOCTOSITe/TbHON pabOTHI:
[IpyMeHeHWe anKaJrueHOB (/111 CHHTe3a NPUPOJAHOT0 U CUHTETUYeCKOT0 KayuyKa U Pe3rHbI).
TemaTrKa caMOCTOSITe/TbHON pabOThI 2
[TpoayKThl TIepepaboTKK HeTH, UX IPUMEHEHHE B ITPOMBIIIIEHHOCTH
1 B ObITy. KaMeHHBIH yTo/ib ¥ MPOJYKTHI €ro TiepepaboTKu
Pa3pen 5. Kuciopoaocoepxaiue 18
OpraHuuecKue coeAnHeHusl
Tema 5.1. CiupTbl. PeHon Copep>xaHue yueOHOro MaTepuasa 2
[IpeznesibHble OJHOATOMHbIE COIMPTHI (METAHO/ W 3TAaHOM): CTPOeHue, (pU3UUeckue U XUMHUUecKue
CBOMCTBa (peaklMd C aKTUBHBIMM MeTa/ljlaMH, TajloreHOBOJOpO/laMH, TOpeHHe), MpUMeHeHUe.
BosopoJHble CBA3M MeXJy MoOJseKyjJamu chupToB. Pu3nonoruueckoe [AelCTBHe MeTaHoda U
9TaHOJIA HAa OPTaHK3M uesioBeKa.
[IpakTHueckue 3aHATHS
CamocrosTenbHasi paboTa 00yJarouxcs 2

TemaTHKa caMOCTOSTe/IbHOM pa6OTBI
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Du3noI0ruuecKoe ,I[Ef/’ICTBI/Ie MEeTdHOJ/Id M1 3TdHOJ/Id Ha OPraHK3M 4e/I0BeKad.

CopepkaHue yueOHOT0O MaTepurasa

MHOroaToOMHbIe CIMPTHI (ITUIEHT/IMKO/b W TJIULIEPUH): CTpPOeHHe, (U3NuecKre U XUMHUeCKHe
CBOMCTBA (B3aMMO/IEUCTBHE CO L[e/IOUHBIMU MeTaslJlaMU, KaueCTBeHHasi peaklysi HA MHOI0aTOMHbIe
crupThl). @U3H0/IOTHYECKOe JeMCTBUe Ha OPraHU3M uejioBeKa.

®enon. CTpoeHue M0OJIeKY/Ibl, GU3MUYeCKre U XMMUUeCcKe CBONCTBa (eHoJIa.

IIpakTriueckue 3aHATHS

CamocrosTenbHasi paboTta 00yJarouxcs

TemMaTHKa caMOCTOSITe/IbHOM pabOThI:

[TpriMeHeHue TIMLepUHA U STUIEeHT/TUKOJIS.
TokcuyHOCTh (heHoIa, ero pu3noIoruueckoe eliCTBUe Ha OpraHu3M uesioBeka. [IpyuMeHeHMe
(beHona

Tema 5.2.
Anbaerusbl.

KapboHOBbIE KHUCTOTHI.

Crno>xHble 3¢upbl

CojiepkaHue yuebHOTo MaTepuasa

Anbaeruibl U KeToHbl (dopmanbieruj, aueTaableryjl, alleToH): CTpoeHue, (Qusnueckue u
XUMUUeCKUe CBOMCTBa (peaklM OKHC/eHUSI U BOCCTAaHOBJ/IEHUS, KaueCTBeHHble peaklvu),
rosyueHre U IpUMeHeHue.

OIHOOCHOBHBIE TIpe/ie/ibHbIe KapOOHOBBIE KUCIOTHI (MypaBbHHAs U YKCYCHAasi KMCJIOThI): CTPOEHHE,
(dbu3nuecke W XUMUUYECKHe CBOMcTBa (0OIjMe CBOWCTBA KWC/IOT, peakius 3TepU(UKaI[|H),
rojiyueHve U npuMeHeHWe. CTeapuHOBasi M OJIEMHOBAsl KUCJIOTbl KaK TpPe/ICTaBUTENN BBICIIMX:
KapOOHOBBIX KMC/IOT. Mbljla KaK CO/M BBICIINX KapOOHOBBIX KMCJIOT, UX MOIOIIee feHCTBHe.

CnoxxHble 3(Upbl KakK MPOW3BO/IHbIE KAPOOHOBBIX KHUC/IOT. ['UAPOIM3 C/IOKHBIX 3GUpoB. JKUPHI.
I'uponu3 >XKUpoB.

HpaKTI/I‘IECKI/Ie 3dHATHA

CamocrosiTenbHast paboTa 00yUaroIxcs

TemaTrKa caMOCTOSITeTbHOW paboThI
[TpuMeHeHue >KUPOB. Brosoruueckasi poJib >KUPOB

Tema 5.3. Yr/ieBoabl

Cogeprkanre yueOHOTO MaTepHasa

YrneBoAbl: coCTaB, Kiaaccu¢uKalus YrieBofoB (MOHO-, AW- M Tonaucaxapuibl). ['rokosa —
MPOCTeNIINE MOHOCaxapy/: OCOOEHHOCTH CTPOeHHs MOJeKy/bl, (u3nyeckrue U XUMHUUeCKHe
CBOMCTBA I'JIFOKO3bI (B3auMoencTBue ¢ ruipokcuziom meu (II), okucieHrne aMMuauHbIM pacTBOPOM|
okcuga cepebpa (I), BoccraHoBeHUe, Opo)keHHe T/IFOKO03bl), HAX0XKeHHe B MPUPO/ie, IpUMeHeH e
[JIFOKO3bI, OWOsOTMYecKasi po/ib B JKU3HEJeSTeNbHOCTH OpraHrh3Ma dYesioBeKa. DOTOCHHTE3.

PpyKTO3a KaK M30Mep IJIHOKO3bI.
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Caxapo3a — IIpefCTaBUTe/Nb JAUCAXapuoB, TMAPOJM3 Caxapo3bl, HaxXOXJeHue B IpUpOZe U
rpUMeHeHHe.

[Toscaxapuzpl: Kpaxmaja M Le/UIFo03a Kak NpUpojHble MonrMepbl. CTpoeHHe Kpaxmana M
LIe/I/IF0JI03bl, (PU3NYEeCKHe U XMMUYeCKre CBOMCTBA Kpaxmasa (FM/poJiv3, KaueCTBeHHasl peakLiys C
MOZ0M)

IIpakTriueckue 3aHATHS

CamocrosTenbHasi paboTta 00yJarouuxcs

Pa3zpen 6. A3oTcoaepikaijue
OpraHu4ecKre coefHHeHUs

Tema 6.1.
IAMUHEIL.
IAMUHOKUCIOTHI.
benku

CopepkaHue yuebHOT0 MaTepurasa

AMUHBI: MeTWJIaMHH — MPOCTEMNIIINI Npe/ICTaBUTe/Ib aMUHOB: COCTaB, XMMHUYECKOe CTpOeHue,
(br3nueckre U XMMHUUYeCKHe CBOMCTBA, HAXOXK/|eHWe B IIPUPO/e.
AMMHOKUC/IOTBI Kak am(oTepHble opraHudeckre coefiuHeHusi. Dusnueckre U XuMHUUecKre
CBOMCTBa aMUHOKHWCJ/IOT (Ha rpUMepe TJuIMHa). brosiornueckoe 3HaueHre aMUHOKUCIOT.
[TerrTUabL.
benku Kak Mpupo/iHbIe TIoMMepbl. [TepBruHasi, BTOpUYHAs M TPETUUHAsI CTPYKTypa Oe/KoB.
XuMUUeckre CBoMCTBa Oe/TKOB: TH/IPOJIN3, IeHaTypal[isi, KaueCTBeHHbIe peakiiy Ha OeKu

[IpakTrueckue 3aHATHA

CamocrosiTenibHast paboTta 00yJarouxcst

TeMaTHKa caMoCTOSATE/IbHOM paboThI
burosiornueckoe 3Ha4yeHHe aMUHOKHUCIIOT.

Paspen 7. BeIcOKOMOJIeKy/IApHbIE
coeJMHeHUs

Tema 7.1. [InacTmacchl.
Kayuyku. BosiokHa

OCHOBHBIe TTIOHATHUSI XUMUU BBICOKOMOJIEKYJ/IAPHBIX COEAHHEHHﬁZ MOHOMEep, MoJiMmMep,
CTPYKTYPHOE€ 3B€HO, CTeII€Hb MMOJIMMepH3alii, CpedHsAAd MOJIEKY/IAPHAA MaCCd. OcCHOBHbIE
MeTOAbl CMHTe3d BbICOKOMOJIEKY/IAPDHBIX COEAI/IHEHI/Iﬁ — [NoJIMMepu3alysd U IIOJIMKOHAeHCallud

Pazgen 8. Xumus B ObITy M
MPOU3BO/ICTBEHHOH [IeATe/TbHOCTH|
ueI0BeKa

Tema 8.1.
XrMuyeckue TeXHOJIOTUU
B MOBCe/JHeBHOU

1 npodeCcCMOHATLHOMN JlesITe/IbHOCTH

[TpaBu/Ia KOJIOTUUECKH 11e/1ecO00pa3HOTo MOBeIeHUs B OBITY U TPYZOBOM JeSITeTbHOCTU B 11X
COXpaHeHHUsl CBOEro 3/I0pOBbsi M OKpY’Karollleil MPUPOJHON Cpefbl, OMacHOCTb BO3[EWCTBHSI Ha
PKHUBbIE OpPraHU3Mbl OPraHUUeCKUX BeIlleCTB OT/e/bHBIX KIacCOB (YI/1IeBOAOPO/bl, CIIUPTHI, (heHOJIbI,

XJI0opOpraHuyeckre TpPOW3BO/HbIe, anbJeruipl M [p.), TOKa3aTejb TMpeJe/bHO JOMyCTUMOMH
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uejioBeKa

[KOHL|eHTPALIMH U er0 UCIIO/b30BaHHe.

Posib XuMHUU B 06ecriedeHrnH SK0IOTHYeCKOH, SHepreTHUeCKou 1 MuilieBoii 6e301acHOCTH, pa3BUTUHU

MeZULIMHBI, CO3JaHUM HOBBIX MaTepuasoB (B 3aBUCUMOCTHM OT BHJa TMpodeccroHaNTbHOM
esITeJIbHOCTH), HOBbIX HICTOUHMKOB SHEPrUM (a/bTepHAaTUBHbIE UCTOUYHUKH SHEPTHUH).

CamocTosiTenbHasi paboTta 00yuaromuxcst

TeMaTHKa CaMOCTOSITe/TbHON paboThI

[ToHsiTHe O HAyYHBIX MeTO/ax MO3HaHWS BelecTB W XUMHUYeCKUx peakiuil. [IpeacraBneHust 06
00X HAayUHBIX MPUHIWIAX TPOMBIIJIEHHOTO TIOMyueHUs BaKHEUIIIMX BeIlecTB (Ha MprUMepax
MPOM3BO/ICTBA AMMHaKa, CePHOM KUC/IOThI, METaHOJIa).

X¥MUs ¥ 370pOBbe ue/ioBeKa: MpaBuia 0e30TacHOT0 MCII0/Tb30BaHUSI JIeKapCTBEHHBIX ITpernapaToB,
OLITOBOM XMMHU B IMOBCEIHEBHOW >KU3HU

IIpomMe)xyTouHasi aTTecTanus

3aueT C OLIeHKOM

Bcero uacosB:

78
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4. YCJIOBUSA PEAJIU3AIIAY ITPOTPAMMBI YUYEBHOM JIVICITUTL/INHBI

4.1. TpeOoBaHHA K MaTePHA/ILHO-TEXHHYECKOMY 00eCTieueHHIo

Peamu3arisi mporpamMmbl  yueOHOW TIpOrpaMMbl  yueOHOM  TUCI[UTUIMHEI
Tipe/irosiaraeT Haauure yuebHOTO KabuHera.

[ToaroToBKa BHEayAUTOPHOUW pabOThl A0O/KHA 00OecrieunBaThCS AOCTYIIOM
Kax0ro obyuarorierocsi K 6a3aMm JaHHbIX U OubMoTeuHbIM QoHZaM. Bo Bpewms
CaMOCTOSITeJTLHOM TIOJATOTOBKH, oOOyuarormqyecss [JO/DKHBI ObITh  0becrieueHsl
[IOCTYIIOM K ceTU MHTepHeT.

O6opyaoBaHue yueOHOro KabuHeTa U padouyux MecT KabuHeTa:

- T0CaJouHble MecTa /il 00yJaromuxcs, pabouee MecTO Tpero/iaBaTeis,
KOMILIEKT y4eOHO-MeTOANYeCKON [OKYMEHTALWH, Har/siAHble Tocobus (Tab/miia
MeHie/ieeBa), JOCTAaTOYHOE KOJUUECTBO YUeOHBIX KHUWT, [OCKA, TEeXHUYEeCKHe
cpeAcTBa OOy4eHUs: KOMITBIOTED C YCTPOMCTBAMH BOCIIPOM3Be/leHUsI 3BYKa,
NIDUHTED,  MY/JbTUMeIUa-TIPOEKTOP C  JKpaHOM,  yKa3Ka-Tipe3eHTep /s
Tipe3eHTaluu.

TexHMYecKHe CpeACTBA O00y4YeHHsA: KOMIBIOTED C YCTPOWCTBAMU
BOCTIPOM3Be/IeHHS 3ByKa, MY/IbTUMe [ha-TIPOEKTOP C SKPaHOM.

4.2 OOmme TpeOoBaHMs K OpraHu3anuu  oOpa3oBaTe/TbHOU
AeATeTbHOCTH

OcBoeHrie oOyuarOLUMUCS yueOHON AUCLMIIIMHBI MOXKET TPOXOAUTH B
YCIOBUSIX CO3aHHOM oOpa3oBaTebHOM Cpe/ibl B 00pa3oBaTe/IbHON OpraHu3aliin
(YupexxzeHun).

[TperosaBaHre yueOHOM AUCIUIUIMHBI [JO/DKHO HOCHUThH TIPAKTHUECKYIO
HaTpaB/IeHHOCTh. B Tipoliecce MpakTHUYeCKUX 3aHSATHI 00ydJaroiiyecs: 3aKpervisioT
U yrayOnsoT — TeopeTWyecKWe — 3HaHMs, — TpuobperaroT  HeoOXoguMbie
npo¢ecCcOHaIbHbIe YMEHUS U HaBbIKU.

Tekylumii ¥ TIPOMEXYTOUHbIM KOHTPOJIb OOyueHWsl CK/IaZibIBaeTCs U3
C/1eIyIOLMX KOMIIOHEHTOB:

TeKYIMil KOHTPOJIb. OMNPOC OO0YyYaroIIMXCs Ha 3aHATUSX, TPOBe/eHHue
TeCTUPOBaHUsI, pellieHre TMPOU3BOACTBEHHBIX 3a/jau 00yYarolUMUCs B TIpoLjecce
MIPOBe/IeHNs TEOPETUUECKUX 3aHATHUM U T.[.;

NMPOMe)XyTOUHBIN KOHTPO/Ib: 3aUeT C OLIeHKOM.

4.3. KagpoBoe obecrieueHne o0pa3oBaTe/bHOM /IeATeTbHOCTH

TpeboBaHus K KBamU(pHUKALIMK TeIaroruueCcKrxX KaJpoB, OCYIeCTB/ISIOMINX
peam3aruio OITOIT CITO — IIITCC3 1o crelfiaabHOCTH T0/DKHA 00eCIIeunBaThCsl
TreflaroruyecKUMU KaZipaMH, UMEIOII[MMHU BbICIiee 0Opa3oBaHUe, COOTBETCTBYIOIIlee
npoui0 TIperiojjlaBaeMol UCUUIUIMHBL.  [lo/isi TiperiojjaBaresieii, WMeIOLUX
BbICIIIee 0Opa3oBaHue, JO/DKHA COCTaB/ISATL He MeHee 95 MPOIeHTOB B 0011[eM UKc/ie
TiperiofiaBaresiei, obecreunBalOIMUX 00Opa30BaTe/bHBIM TIPOI[ECC TIO /IaHHOM
OCHOBHOM 00pa30oBaTe/IbHOM MpOrpamMmme.

OnbIT JlesATe/IbHOCTU B OpraHu3alusx COOTBETCTBYIOIIIEMN
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npodeccroHanbHON cdepbl  sBsSeTCS 00s3aTeNbHBIM /i1 TIpero/iaBaTeriel,
OTBEYAIOLMX 3a OCBOeHHe 00yuaromyMcsi TIpodecCoHaIBFHOTO yueOHOro UK.
[MperofjaBaTe /U MOJyUYarOT AOTOJHUTEIbHOE TTpodeccroHaibHOe 0Opa3oBaHUe 110
NporpamMmam MOBBILIEHUSI KBa/IM(PUKALMM, B TOM 4Yuc/ie B (pOpMe CTa)KUPOBKH B
NPO(UIBHBIX OpraHu3alusax He pexke 1 pasa B 3 roja.

o 10 mpoiieHTOB OT 00Ilero yuc/a mperno/jaBaresieil, UMEIIIUX BhICIIee
oOpa3oBaHUe, MOXeT ObITb 3amMeHeHO Mperno/aBatenssMy, umeromumu CIIO u
roCyZlapCTBeHHbIe TIOYeTHbIe 3BaHUSI B COOTBETCTBYIOLEN TpOdecCuoHaTbHOM
cdepe, unu crieruanuctamu, uMmeromuMu CITO M cTa)k TIPaKTHUECKOu paboThI B
COOTBeTCTBYIOLLel rpodeccroHanbHOU cdepe 6omee 10 mocieHUX JieT.

4.4 NudopmanuonHoe obecrieueHune o0yJeHHsI. IlepeueHb
PeKOMeHAyeMbIX yueOHbIX W3iaHHi, IHTepHeT-pecypcoB, AONO/THUTETHLHON
JIATepaTypsbl

OCHOBHbIEe HCTOUHHUKU:

1. Xumusa. 10 kia. baszoBbiii ypoBeHb. YuebHuk / Tabpuensa O.C.,
Octpoymos U.I'., Cnagkos C.A. - M. - 3x1-Bo «IIpocseljenue» , 2021.

2. Xumms. 10 k1. bBa3oBeii ypoBeHb. Yuebuuk / [abpuensn O.C.,
Octpoymos U.I'., Cnagkos C.A. - M. - 3x-Bo «IIpocseinenue» , 2021.

3. Xumus. 10 k1. YueOHUK. YT1yb/ieHHbIN ypoBeHb./ Epemun B.B.- M.- U3a-
BO «[Ipocserjenue» , 2020.

4. Xumus. 10 k. YueOHuK. YTinyOsneHHbll ypoBeHb./ Epemun B.B.- M.- 13-
BO «[Ipocserjenue» , 2020.

Jono/THuTe/IbHbIE NCTOUHUKU:

1. Xumust: yueOHUK AJis1 CTY[J€HTOB CPeIHHX MPOQecCUOHaTbHBIX yueOHBIX
3aBefienuit. /O.C. T'abpuensn , U.I'. OctpoymoB - M.: M3gaTe/bCKUi 1I€HTP
«Axkagemus», 2014.

2. Xumus. YueOHUK i cpefHUX MTPodeCcCroHa/bHBIX YUeOHbIX 3aBe/ileHu  /
Epoxun FO.H. - M.: U3parenbckuii neHTp «Akagemusi», 2013.

3. Heopranuueckass xumusi: yuebHoe mocobue / W.B. boromosioBa. - M.:
Anbda-M: UHOPA-M, 2011.

4. O6mias xumus: [Inapranka. - M.: VLI PUOP, 2010.

5. Oprannueckasi xumusi. Kpatkuit Kypc: YuebHoe rocobue/MBanoB B. T,
'eBa O. H. - M.: KYPC, HUL] UH®PA-M, 2015.

6. Xumusi. Opranuueckass xumusi. 10 knacc : yuebnuk / I'. E. Pyasutuc,
®. I'. ®enpaman. — 15-e uzg. — M. : [Ipocserenue, 2014. — 192 c. — 978-5-09-
026516-4.

7. Xumus. OcHOBBI 001meit xumud. 11 Knacc : yuebnuk / I'. E. Pyasutuc,
®. I'. ®enpaman. — 14-e uzg. — M. : IIpocsemenue, 2014. — 159 c. — 978-5-09-
026562-1.
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5. KOHTPOJIb 1 OHEHKA PE3YJ/IbTATOB OCBOEHUSA
YUYEBHOM IVICITUIL/IVHBI
KoHTpo/lb W OIleHKa pe3y/bTaTOB OCBOEHUs YueOHOW JUCIUIUIMHEI
OCYILIeCTBJ/ISIETCSI TIperno/iaBaTesieM MpU MPOBe[eHUN 3aHATUM, TeCTUPOBaHUS, a
TaK)Ke BBIMTOTHEHUsT OO0YYaroIMMKCS WHIWBUYAJbHBIX 3aJJaHUM, MPOEKTOB,
1CCieIOBaHUIM.

O6mas/npodeccuoHanbHasA Pa3pgen/Tema Ty o1eHOYHBIX
KOMIIeTeHI U MepOnpusSTUH

OK 07. CopelicTBOBaTh Tema 1.7 TectrupoBaHue
COXPaHEHHIO OKpY Karolen Tema 5.1 YcTHbll onpoc
cpefibl, pecypcocbepekeHHIo, Tema 8.1 Pemenne pacuéTHbIX 3a/1au
TIPUMEHSITh 3HaHUS 00 HabsroeHue 3a XxooM
W3MEeHEeHUH KJ/IMMara, BBITTO/THEHUS! TIPAKTHUKO-
TIPUHLIUITBI OepPeXKTUBOTO OpUEHTHUPOBAHHBIX 3a/IaHUM

TPOU3BO/CTBA, 3¢ (HEeKTUBHO
JIeiCTBOBATh B Upe3BbIUalHbIX
CUTYaIUsIX

OreHKa camMOCTOSITe/IBHO
BBITIOJTHEHHBIX 3a/laHUN
3alyra pelieHus Keknc-
3azau (C yuetom Oyy1ieit
rpogeccroHaibHOU
JlesiTeTbHOCTH)
BrinosiHeHue 3ajaHui
MPOMEXXYTOYHOU
aTTecTalyu
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