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Pabouasi mporpamma yuebHoi aucuurmabl OO/[.04 Xumuys pa3paboraHa Ha
ocHoBe TpeboBaHuii PesepasbHOIO TOCY/JapCTBEHHOTO  0Opa3oBaTebHOTO
CTaHAapTa cpeAHero o6ijero o0pa3oBaHUs, YTBEP)K/E€HHOTO  IIPHUKa30M
MunuctepcTBa 06pa3oBanus U Hayku P® Ne413 ot 17.05.2012 r., npeAbsB/isieMbIX
K CTPYKTYpe, COJIeP’KaHWI0 U pe3yJbTaTaM OCBOEHHWS yueOHOW JUCI[UTUIAHBI
0O0/1.04 Xumusi, B COOTBETCTBUU C PeKOMeHalMsIMX 110 OpraHu3aLjyiy MoJ1yYeHust
cpenHero obiijero obpa3oBaHus B TIpeiesiax 0CBOeHHs1 00pa30BaTe/IbHBIX IPOrpaMM
cpegHero TpodecCMOHAILHOTO 00pa3oBaHus Ha 0a3e OCHOBHOrO 00IIero
obOpa3oBaHus, C yueToM TpeOoBaHMM  (efepanbHBIX  T'OCYAapCTBEHHBIX
oOpa3oBaTesibHBIX CTaHJApPTOB U TOJiydaeMoi TpodecCcuu WX CrieluajibHOCTH
cpefHero nmpodeccroHaIbHOTO 00pa3oBaHMsI.
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1. O0mjan xapakTepuCcTHKa padoyeil mporpaMmbl 0011je00pa3oBaTe/IbHOM
aucuunmeabl 001,04 Xumus

1.1. MecTo AuMCHMIUIMHBI B CTPYKType OCHOBHOH Mpo¢decCHOHA/TbHON
o0pa3oBaTe/IbHOM MPOrpaMMBbI
Oob1eobpa3zopatenbHas auctyrimHa OO/1.04 Xumus sBiisieTcst 00s13aTeTbHOM
yacThio 0011je06pa3oBaTe/ibHOTO 1[MK/Ia 0b6pa3oBaresbHOM porpamMMbl CITO B
coorBerctBU ¢ PI'OC CIIO.

1.2. Ilesi1 ¥ UIaHMpPYyeMble pe3y/IbTaTbl 0CBOeHHMA JUCLMILIUHbI

1.2.1. Ilesi1 u 3afa4¥ AUCLUTIMHBI

dopMHpOBaHUE Y CTY[EHTOB Mpe/CTaB/Ie€HUs 0 XMMUYECKOW COCTaBJISIOLIEN
eCTeCTBEHHO-HAayYHOW KapTHMHbI MWpa KakK OCHOBBbI TIDUHSTUSI pelIeHud B
)KU3HEHHbIX W TPOM3BO/ICTBEHHBIX CHUTYalUsiX, OTBETCTBEHHOrO TIOBeJeHUsl B
TIPUPOJIHOU CpeJe.

3ajauu JUCIUI/IMHBI:

1) cdhopmupoBaTh MOHMMaHUWe 3aKOHOMEpPHOCTeH ITPOTeKaHUs XUMHUEeCKHUX
TIPOLIECCOB U SIBJIEeHUU B OKPY’Karolller Ccpefie, L1eJIOCTHOW HayYHOW KapTUHBI MUPa,
B3aMMOCBSI3U U B3aUM03aBUCUMOCTH €CTeCTBEHHBIX HayK;

2) pa3BUTb YMeHUsI COCTaBJATh (HOPMYJibl HEOPraHUUYECKUX U OPraHUYeCKuX
BEIIeCTB, yPaBHEHWsS XUMHUUECKHUX  peakiud, OOBSICHATH MX  CMBICI,
VMHTEepIIPeTUPOBATh pe3y/IbTaTbl XMMHUUECKUX 3KCIIePUMEHTOB,

3) cdopMHupoBaTh HaBbIKM TIPOBeZIeHUS TPOCTEUIINX  XUMHUYECKUX
9KCTIepUMeHTabHbIX UCCAeloBaHUN ¢ coOmofieHreM TipaBui  Ge3omacHoOro
oOparrieHHs C BelecTBaMH | J1abopaTOpHBIM 000PY10BaHHEM;

4) pa3BUTb YMEHHUsI WCII0/b30BaTh MH(OPMALMI0 XUMUUECKOT0 XapakTepa U3
pa3/IMUHbIX UCTOYHUKOB;

5) cpopMUpOBaTh YyMeHHsI TTIPOrHO3MPOBATh MOC/Ie/ICTBUS CBOEH /lesiTe/IbHOCTH
Y XUMHUYEeCKUX TTPUPO/IHBIX, OBITOBBIX U TTPOM3BO/[CTBEHHBIX MPOIIECCOB;

6) chopMUpOBaTh TOHMMAaHUE 3HAYMMOCTH JOCTW)KEHUM XMMUUeCKOM HayKU U
TeXHOJIOTUH JijIs1 PAa3BUTUSI COLIMATbHOM Y TIPOU3BO/ICTBEHHOM cep.

1.2.2. IlnaHupyeMble pe3yJbTaThbl OCBOEHHAA 00Ie00pa3oBaTe/ILHOMN
aucMIUIMHbI B c00TBeTCTBUHU ¢ PI'OC CIIO u Ha ocHoBe ®I'OC COO

Ocoboe 3HaueHue JUCLUTIIMHA UMeeT Mpy (popmupoBaHuu U pa3Butun OK
u [1IK.
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Koa u

l'[naanyeMble pe3yjabTaThbl 0CBOCHHUA NUCIIUII/IMHBI

HauMeHOBaHHUe

(hopMupyemMbIx Oomme JuciuriMHapHb1e

KOMITeTeHI[MH

OK 01. Beibupare | B wacTu Tpy/j0BOro BOCIIMTaHHA: - B/laJeTb CUCTEeMOM XMMMWUeCKHWX 3HaHUM, KOTOpas BKJ/IIOYaeT:

CTI0COOBI peltieHust
3azau
rpodeccroHanbHO
U [1esiTeNIbHOCTU
MIPUMEHUTETBHO K
pa3IMUHbIM
KOHTEKCTam

- TOTOBHOCTb K TpYAY,
MaCTepCTBa, TPYJ0/r00ue;

OCO3HaHHe ILIeHHOCTH

- TOTOBHOCTb K aKTHUBHOW [JeSTeJTbHOCTU
TeXHOJIOTUUeCKOU u COL[a/IbHOM
HarpaB/IeHHOCTH, CIOCOOHOCTh HWHUIIMMPOBATh,
M7IaHMPOBaTh W CAMOCTOSITEJIbHO — BBITIOJ/IHSATh
TaKyto J1esiTeJIbHOCTb;

- VIHTepeC K pasIMuUHbIM chepam
ripoeCcCMOHA/ILHOM JiesiTeTIbHOCTH,

OB/ajieHNe YHHUBEPCATbHBIMH  Y4YeOHBIMH
M03HaBaTe/IbHBIMH J1efiCTBUSIMH:

a) 0a3oBbIe JIOTHYECKHe AeHCTBUS:

- CaMOCTOSITe/TEHO (hopmyMpoBaThb u

aKTya/M3upoBaTh Tpob/eMy, pacCMaTpUBaTh ee
BCECTOPOHHE;

- yCTaHaB/MBaTh CYIIECTBEHHbIN TPU3HAK WU
OCHOBaHUSl Jjii CpaBHeHWsl, KiaacCupUKaluu |
0000111eHUS;

- OomnpefiesiAiTb 1|e/IM  [JIesATe/TbHOCTH,
rapameTphl U KpUTEPUH UX JOCTHKEHMUS;
- BBISIBJIATb 3aKOHOMEPHOCTH W TPOTUBOpeUUsi B
paccMaTpuBaeMbIX SIBJIEHUSIX;

- BHOCUTb KOPPEKTUBBI B [1esITeTbHOCTh, OLIeHUBAaTh
COOTBETCTBHE pe3y/JbTaTOB LiesiM, OLIeHUBATh
PHUCKU TTOCTeICTBUM esiTe/IbHOCTH;

- pa3BUBaTh KpeaTUBHOE MbIIILJIeHUe MPU PellieHUU
JKU3HEHHBIX TIP00JIeM

0) 0a3oBBIe HCC/IeJOBATEeIbCKHE JeliCTBHS:

3a/]aBaTh

OCHOBOIIO/Iararoliye IOHATHS (XMMWUYECKUM 371eMeHT, aToOM, 3JIeKTPOHHas
obosouka atoma, s-, p-, d-37IeKTPOHHBIE OPOUTaNM aTOMOB, MOH, MOJIEKYJIa,
Ba/IeHTHOCTb, 3/IeKTPOOTPULIATE/IbHOCTb, CTelleHb OKUC/IeHUs, XUMUYecKasi
CBSI3b, MOJIb, MOJISIDHasi Macca, MOJISIPHBIA 00beM, YT/IepPOJHBIN CKererT,
(GyHKLMOHabHAs TPyINa, pajuKaa, U30Mepusi, U30Mepbl, TOMOIOIUUeCKUN
psifi, TOMOJIOTH, YIJIeBOLOPOAbl, KUC/IOPOJ- U a30TCOJeprKallikie CoeMHeHUs,
Orosornyecky akTUBHbIe BelljecTBa (YIJIEBOABI, >KUPBI, Oe/KH), MOHOMep,
No/IMMep,  CTPYKTYpHOe  3BeHO, BbICOKOMOJIEKYJ/IIpHble — COeJWHeHMUs,
KpPUCTa//IMyecKasl pelleTKa, TWUIIbl XWMHUYeCKHUX peakLyi (OKUCIUTeIbHO-
BOCCTAHOBUTEJIbHBIE, K30-M YH/I0TePMHUUECKHe, Peakliud UOHHOTO 00MeHa),
pacTBOp, 3/1eKTPO/IUTHI, He3/IeKTPO/IUTHI, 3JIEKTPOJIMTHYeCKas AUCCOLMALINS,
OKMCJINTeb, BOCCTAHOBUTE/b, CKOPOCTb XUMUUECKOM peakliuy, XMMHUUeCcKoe
paBHOBeCHe), TeOpUM U 3aKOHbl (TeopUss XMMHUYECKOrO0 CTPOeHUs
opraHnueckux BemectB A.M. BytnepoBa, Teopusi 3/1eKTPOJIUTUUECKON
JiccolMaliy, nepuoaudeckuii 3akoH [.11. MeHieneeBa, 3aKOH COXpaHeHUsI
Macchl), 3aKOHOMEPHOCTH, CHUMBOJIMUECKUH $3bIK XUMUH, (haKTOJOrHUecKue
CBeJleHHs1 O CBOMCTBax, COCTaBe, MOAyYeHUH U 0e301acHOM HCI0J/Ib30BaHUU
Ba)KHEMIIINX HEOPraHWUeCKUX W OpraHWYecKUX BellecTB B ObITY U
NIPaKTUYeCKOH [lesiTe/IbHOCTH YesloBeKa;

- yMeTb BBIAB/IATb XapaKTepHble IpU3HAKW M B3aWMOCBSA3b H3YUYEHHBIX
TIOHATHH, IPUMEHSATh COOTBETCTBYIOILIME [IOHATHS [IPYU ONMCAaHUU CTPOEHUs U
CBOMCTB HEOPraHWYeCKWX U OpraHMYeCKUX BellecTB U UX IpeBpallieHul;

BbISIB/ISITH ~ B3aUMOCBSI3b ~ XMMMUECKWX 3HAaHUM C  TOHATUAMU U
rpe/iCTaB/eHUsIMU APYTUX eCTeCTBeHHOHAYUYHbIX MPeIMETOB;

- yMeTb WCHO/Mb30BaThb HAaUMEHOBAHUS XWUMUUECKHUX  COeJWHEeHUM
MEeXIYHapOAHOrO0 COK3a TeOpeTUUeCKOW W TMPUKIaJHOM XUMUU U

TPUBHA/IbHbIE HAa3BaHUs Ba)KHEHMIIIMX BelleCcTB (3TU/IEH, alleTU/IeH, TIUIEpPHH,
denon, dopmanbAeru, YKCyCHas KHUC/IOTa, TJIMIMH, YrapHblii ras,
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- B/IafIeTh HaBbIKAMHU yueOHO-MCCIe0BaTeIbCKOM
U TIPOEKTHOM  /IeATeJIbHOCTH,  HAaBBIKAMH
pasperiieHus mpoobsiem;

- BBISB/ISITH TIPUUYMHHO-C/IeJCTBEHHbIE CBSI3U W
aKTya/IM3UpOBaTh 3ajiauy, BbIZIBUraTh TMITOTE3y ee
pelieHus, HAXO/IUTh apryMeHThI Jib) 0
JIOKa3aTe/bCTBA CBOUX YTBEP)KEHWH, 3ajlaBaTh
TlapaMeTpbl M KDUTEPUH PelleHusT;

- aHa/IM3MPOBaThb TO/MyUeHHbIE B XOfle pelleHust
3a/laud pe3y/bTaTbl, KPUTUUECKH OL[eHHUBATh HX
JIOCTOBEPHOCTb, TPOTHO3MPOBATh H3MEHEeHHe B
HOBBIX YCJIOBUSIX;

- YMeTb TePeHOCHTh 3HAHUS B TI03HABATE/ILHYIO U
MPAaKTHUECKYI0 00/1aCTH KU3HEeeATeIbHOCTH;

- yMeThb HWHTEIPUPOBATh 3HAHUS U3 Ppa3HbIX
TIpeIMeTHBIX 00/1aCTel;

- BBIBUTaTb  HOBBIE  HJIEH,
OpHIMHA/bHBIE TTOXO0/IbI U PEIleHHST;
- CIOCOOHOCTH MX UCIT0/Ib30BAHMS B
TI03HaBaTe/IbHOM U COL[HA/TbHOM MTPAaKTHKE

npejjjiaraThb

YIJIEKUC/IBIM Ta3, aMMMaK, ralleHas U3BeCThb, HeralleHasi U3BeCThb, TUTheBast
cofia U JApPYTHX), COCTaBIATh ()OPMYJbl HEOpPraHMUeCKUX U OpPraHUuecKHUX
BEIeCTB, YPaBHEHUS XUMUUYECKUX peaki[ui, OOBSICHATh WX CMBICT,
MO/ITBEPXK/aTh XapakKTepHble XUMUUeCKHe CBOMCTBA BeI|eCTB
COOTBETCTBYHOIIMMU SKCIIEPUMEHTaMH Y 3alUCSIMH YPaBHEHUU XMMUUECKUX
peakx1iuii;

- YMeTb YCTaHaB/MBaTh MPUHA/JIEXHOCTb W3YYEHHBIX HEOPraHWYeCKUX U
OpraHMYeCcKHX BellecTB K OIpe/ie/ieHHbIM KJjlaccaMm U IpynrnaM COoeIMHeHNH,
XapaKTepu30BaTb MX COCTaB W Ba)KHEMIIIMEe CBOWCTBA; OMNpeAe/sTb BU[bI
XMMHUUECKUX CBsi3el (KOBasleHTHasl, MOHHasl, MeTa/l/inueckas, BOJOPOJHast),
TUTTbI KPUCTA/UVIMYECKUX PelleTOK Bell[eCTB; Ki1acCUUIMPOBaTh XUMUUeCKre
peakiuy;

- cdopmupoBaTh TpeACTaB/ieHUs: O XUMUUYECKOM  COCTaBJIstOIei
€CTeCTBEHHOHAYYHOW KapTHMHbI MHpa, POJIM XWUMWUU B TO3HAHWUU SIBJIEHUM
npuposibl, B (OPMHUPDOBAHUU MBILIJIEHUSS W KYJbTYpbl JIMUHOCTH, ee
(byYHKLIMOHATBHOM IPaMOTHOCTH, HeOOXOIUMOM /IS pellieHHsl TIPaKTHUeCKUX
3a7la4 ¥ JKOJIOTMYeCKd 0OOCHOBAHHOTO OTHOLIEHHSI K CBOEMY 3/10POBBIO M
TIPUPOJIHOM CpeJie;

- yMeTb MPOBOJWTH PACueThl MO0 XUMHUYECKUM (QopMmyJjaM U YpaBHEHUSIM
XMMHUUECKUX peaklUid C HCIO0J/Ib30BaHWEeM  (PU3MYEeCKUX  BeJIMYMH,
XapaKTepU3YIOIMX BeIleCcTBa C KOJIMYeCTBEHHOW CTOPOHBI: MacChl, 00beMa
(HOpMasibHBIE  yC/IOBMSI) Tas30B, KOJMUeCTBA BEIeCTBa; MCIO/b30BaTh
CUCTEMHbIe XUMHWYEeCKHe 3HaHUSl [/Isl TIPUHATUSL pelIeHUN B KOHKPEeTHBIX
JKU3HEHHBIX CUTYalUsiX, CBA3aHHbIX C BELIeCTBAMU U UX PUMEHEHUEM

OK 02.
Wcronb30BaTh
COBpeMeHHbIe
CpeJiCTBa MOKMCKa,
aHasm3a u
VHTepIipeTaLuu
MHpOpMaLMU U
“H(OpMalOHHbIe
TeXHOJIOTHU /151

B 00/1aCTH 1eHHOCTH HAYYHOT'0 MO3HAHMA:

- c(hOpMHUPOBAHHOCTh MHPOBO33peHHH,
COOTBETCTBYIOILIETO  COBPEMEHHOMY  YPOBHIO
pa3BUTHSI HayKW U OOIIeCTBEHHON TIPAKTHKH,
OCHOBAHHOT'O Ha Jiajore KYJbTYD,
CTIOCOOCTBYIOII[ETO OCO3HAHHIO CBOETO MecTa B
TOJIUKYIbTYPHOM MUDE;

- COBepIlIeHCTBOBaHUE SI3bIKOBOW M UMTaTeIbCKOM
KY/JbTYPbl KaK Cpe/ICTBA B3aWMO/IENCTBUS MEXY

- YMeTb IJIaHUPOBATh U BBITIOJIHATh XUMUYECKHW SKCTIePUMEHT (TIpeBpalLleHUst
OpraHvYeCcKHX BeleCTB IIPU HarpeBaHuH, MoJlyyeHre STUIeHa U U3yUeHue ero
CBOMCTB, KaueCTBEHHble peakl[Md Ha ajbJerujbl, Kpaxmasa, YKCYCHYIO
KUCJIOTY; JeHaTypalusi Oe/TKOB NPy HarpeBaHWH, LIBeTHbIE peakiiu Oe/KOB,;
TIPOBO/IUTH PeaKIMi HOHHOTO 0OMeHa, OTpeZiesisiTh CPely BOJAHBIX PAaCTBOPOB,
KaueCTBeHHbIe pPeakIMM Ha Cy/abhar-, KapOoHaT- W XJIOPW/-aHHOHBI, Ha
KaTMOH aMMOHHMS; pellaTh 3KCIlepUMeHTasIbHble 3a7jauu 1o TeMam "Metasibl”
1 "HemeTariel'") B COOTBETCTBUM C TIPaBWIaMH TeXHUKU 0€30MaCHOCTH TPH
oOpallleHHH C BelleCTBaMU 1 1abopaTOpHBIM 000pYy/I0BaHUEM; TTPE/ICTAB/ISTh

93




BBITIOJTHEHUS 3a/a4
rpoecCroHaNBEHO
U [1esiTeNIbHOCTU

JIFOIbMU U TI03HAHUWA MHDA,
- OCO3HaHHE ILI€eHHOCTH Hay‘-lHDfI AedaTe/IbHOCTH,

TOTOBHOCTb  OCYILIECTB/ISITh ~ TPOEKTHYH) U
MCCJIe/I0BaTeTbCKYH0 JesiTeTbHOCTh
VHIVUBUYa/IbHO U B TPYIIIIE,;

OB/1ajleHMe  yYHHBepCAJbHBIMH  Y4eOHBIMHU

M03HaBaTe/ILHbIMHU AefICTBUAMM:

B) pabora c ungopManme:

- B/IaJieTh HaBbIKAMU TOyYeHUs: UH(OPMALIUU 13
WCTOUHHUKOB pasHbIX THUIIOB, CAMOCTOSITE/IEHO
OCYIIIeCTBJISATh TIOUCK, aHa/IU3, CUCTeMaTU3al1i0 U
WHTepIpeTaLyo UHGOpMaIK pa3/IMuHbIX BUIOB U
(dhop™m mipesicTaBeHYS;

- Co3/jaBaTh TEeKCTbl B pa3lW4HbIX (opmarax C
yueTOM Ha3HaueHHsi WHGOpMald U 1ie/ieBOi
ayJuToOpuHd, BbIOMpas ONTHUMa/bHYI0 (opMmy
Tipe/icTaB/eHus U BU3yasu3aliuy;

- OlLleHWBaTh JOCTOBEPHOCTb, JIETUTUMHOCTb
vHdopMalliid, ee COOTBETCTBUE TIPABOBBIM U
MOpaJIbHO-3TUYeCKUM HOpMaM;

- UCMOMb30BaTh CpejcTBa WMHGOPMAI[MOHHBIX U
KOMMYHUKAIIMOHHBIX TEXHOJIOTUM B pelleHUH

KOTHUTHBHBIX, KOMMYHHUKaTUBHBIX u
OpPraHM3alMOHHBIX ~ 337au  C  cobmojeHreM
TpeOOBaHUI SPrOHOMHKH, TEXHUKH 0€30TMacHOCTH,
TUTUEHBI, pecypcocOepe)keHusi, TIPAaBOBBIX U
3TUYECKMX HOPM, HOPM HWH(OPMAaIMOHHOU
0e30macHOCTH;

- B/IaJieTh HaBbIKAMU PACIIO3HABAHUS U 3aI[UThI
yuHbopMalyi, MHGOPMaIIMOHHOM 6e30TTacCHOCTH
JIMYHOCTY;

pe3y/nbTaThl XUMUYECKOrO SKCIepuMeHTa B (opMe 3amvcu ypaBHEHHUH
COOTBETCTBYIOLLMX peaklyid U (POpMy/IMpOBaTh BBIBOJbI Ha OCHOBE 3THUX
pe3yJIbTaToB;

- yMeTb aHa/IM3MPOBaTh XUMUUECKYH0 MH(OPMALMIO, MOIy4YaeMyto U3 pa3HbIX
HCTOYHUKOB (CpeiCTB MacCoBOM MH(MOpMalvH, ceTb VIHTepHeT U ipyTue);

- B/Ia/IeTb OCHOBHBIMM METO/]JaM1 HayUHOT' 0 ITI03HaHUS BEL|eCTB ¥ XUMHUYeCKUX
sB/ieHnH (HaOutro/ieHre, U3MepeHne, SKCIIePUMEHT, MO/Ie/TMPOBAHUE);

- yMeTb MNPOBOJWTL PACUeThbl MO0 XUMHUYECKUM (QOopMyJaM M YpaBHEHUSIM
XUMAYECKMX PpeaklUuMid C  HCI0/b30BaHWeM  (DM3MYeCKUX  BeJIMYMH,
XapaKTepH3yHOIIMX BelllecTBa C KOJTMYECTBEHHOW CTOPOHBI: MacChl, 00beMa
(HOpMasibHBIE  yCJIOBMSI) TIas30B, KOIMUYeCTBa BellleCTBa; MCIO/b30BaTh
CUCTEMHble XMMUYECKHe 3HaHWSl [ TPUHATHS DelleHUM B KOHKPETHBIX
JKU3HEHHBIX CUTYalUsiX, CBA3aHHbIX C BeleCTBaMU U UX IPUMeHeHHeM

OK 04.
SddexTUBHO

- I'OTOBHOCTH K CaMOpda3BUTHIO,
CaMOCTOATE/IBHOCTH U CaMOOIIpeje/1IeHUIO,

- YMeTb [JIAHUPOBATh U BLIMIOTHATh XUMUUECKHI SKCIIePUMEHT (TIpeBpalLeHus
OpraHWYeCcKHX BellleCTB MTPU HarpPeBaHWH, TI0JIyYeHue STUIeHa U U3yueHre ero
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B3alMO/IeMCTBOBAT | -OBJIa/ieHre HaBbIKaMU yueOHO- | CBOMCTB, KaueCTBEHHbIe peaKI[UM Ha ajbJeru/ibl, KpaxMmasi, YKCYCHYIO
b 1 paboTath B WCCJIe/IOBaTe/IbCKOM, TPOEKTHOW M COLMaZbHOM | KMCJIOTY; ZileHaTypaliys Oe/KOB IpPU HarpeBaHWH, LIBeTHbIe peakKl[uu OesiKOB;
KOJI/IEKTHBE U JesITe/IbHOCTY; TIPOBO/TUTH PeaKIM HOHHOTO 0OMeHa, OTpeiesisiTh CPe/ly BOJHBIX PaCTBOPOB,
KOMaHzie Osnajenue YHUBePCA/IbHBIMH | KaueCTBeHHble peaklMd Ha CyJbdaT-, KapOoHaT- U XJIOpWJ-aHUOHBI, Ha

KOMMYHUKATUBHbIMHU AeHiICTBUSIMH: KaTMOH aMMOHHMS; pellaTh SKCIlepuMeHTasIbHbIe 3a7jauu 1o TeMam "Metasibl”

0) coBMecTHas /1eATe/IbHOCTD: u "Hemetasuibl'") B COOTBETCTBUM C TIPaBUIaMK TeXHUKU 0€301MacHOCTH TpPU

- TOHMMAaTh W WCIIOJb30BaTh TIPEUMYI[ECTBA | OOpall[eHUH C BellleCTBaMH M JTabopaTOPHBIM 000PYZ0BaHUEM; MPE/ICTaBIIATh

KOMaH/JJHOW U WHAUBUYaTbHOM paboThi; pe3y/ibTaTbl XUMHUYECKOr0 SKCIepuMeHTa B (OpMe 3amvcu ypaBHeHUH

- TpUHKMATh 1[eIi COBMECTHOW [IesiTeIbHOCTH, | COOTBETCTBYIOLUX peakluid U (OpMyIupoBaTh BBIBOJbI Ha OCHOBE 3THUX

OpraHU30BbIBaTh U KOODJMHUPOBATH JEWCTBUS IO | pe3y/IbTaToB

ee [OCTWKEHHIO: COCTaB/AThH IUJIaH [JeuCTBUH,

pacrpezensatb PO C YYeTOM MHEHUM y4aCTHUKOB

00Cy»X/1aTh pe3yJ/bTaThl COBMECTHOU PabOTHI;

- KOOD/JMHMPOBAaTb W BBHIMIONHATHE paboTy B

YCIIOBUSX peaibHOrO, BUPTYaJTbLHOTO u

KOMOWHUPOBAHHOTO B3aUMO/IEHCTBYS;

- OCYIIeCTB/IATb TIO3UTUBHOE CTpaTeruyeckoe

TOBe/leHre B Pa3/IMUHBbIX CUTyaLUsiX, MPOSIBISTH

TBOPYECTBO ¥ BOOOpakeHHe, ObITh MHUIMATUBHBIM

Osnajenue yHHUBepCa/JIbHBIMU

perysiTUBHBIMM JIeHCTBUAMU:

I') NPUHATHE Ce0s U JPYTHUX JTI0Jei:

- IPUHUMAaTh MOTUBBI U apT'yYMEeHThI APYTHUX JIFOJ el

TIpYU aHa/Iu3e pe3y/bTaToB /leATeTbHOCTY;

- TMpU3HaBaTh CBOe TPaBO U MPaBO JPYTUX Jrofen

Ha OLIUOKY;

- pa3BUBaTh CIIOCOOHOCTb TIOHUMATb MUP C

TIO3ULIMU [IPYTOr0 YesIOBEeKa;
OK 07. B 00/1aCTH 3K0/10rH4eCKOro BOCIIUTAHHA: - chopMupoBaTh Mpe/CTaB/le€HUs: O XUMHWYECKOH COCTaBJsOLeN
CopeiicTBOBaTh - c(hopMHPOBaHHOCTb 3KOJIOTMYECKOM KYJIbTYPbI, | €CTeCTBeHHOHayYHOW KapTWHbI MUpA, POJIM XUMHUW B TO3HAHWUU SIBJIEHUU
COXPaHEHHIO MOHUMaHUe BJIMSHHUS COLIMA/IbHO-3KOHOMUUECKUX | TIPUPO/bl, B (OPMHUPOBAHUM MBILIJIEHUSS W KYJbTYpbl JIMUHOCTH, ee
OKpY’Karollei MPOL[ECCOB  HA  COCTOSIHME  TMPHUPOAHOM M | GYHKIJMOHAMBHOW IPaMOTHOCTU, HEOOXOAMMOM /1Sl pelieHrst TIPaKTUUeCKUX
cpefpl, COLMA/IbHOW  CpeJibl, OCO3HaHWEe TJI00a/JbHOTO | 33/1a4 M JKOJIOTUYECKU 0OOCHOBAHHOTO OTHOIIEHWs K CBOEMY 3[I0DOBBIO U
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pecypcocbepexxeH
IO, TIPUMEHSITh

XapakTepa 3K0JIOTHUYeCKUX pobiiem;
- IUIAaHMPOBaHWE W OCYIIeCTB/IEHUE [€HCTBUI B

TIPUPOJHOU Cpee;
- ymMeTb cob/I0/IaTh TIpaBU/Ia SKOJIOTUUECKH 1eieco0O0pa3HOro roBe/ieHUs B

3HaHUA 00 OKpY>Kalollleld cpefile Ha OCHOBe 3HaHWS Ieield | ObITy U TPY/IOBOM /IeATEILHOCTH B LIe/ISIX COXPaHEeHUsI CBOErO 3/0POBbs U
W3MeHeHU! YCTOWUMBOIO pa3BUTHS UeJIOBEUECTBa; OKpY’Karollleid TPUPOJHOM Cpejibl; YUWMTHIBAaTh OMAaCHOCTh BO3/eHCTBUS Ha
K/IMMara, aKTMBHOE HerpusiTue [eNCTBUM, TMPUHOCSIIUX | )KUBble OpPraHU3Mbl OTMpe/ie/IeHHbIX BeleCTB, MOHUMasi CMbBIC/ TOKa3aress
TIPUHLIUTIBI Bpe/l OKpy»Katollleli cpejie; Tripe/ieJIbHOM ZIOMyCTUMOM KOHL|@HTPal[u1
Oepe>KTMBOTo - yMeHWe TPOTHO3UPOBaTh HeOIAroNpUsTHBIE
TIPOU3BO/ICTBA, 9KOJIOTUYeCKre TOC/Ie[CTBUs TpeApUHUMAaeMbIX
3¢ dekTUBHO JleViCTBUM, NpeA0TBpallaTh UX;
JIeiCTBOBAThH B - paciipeHue OTIBITA JleATeIbHOCTH
Yype3BbIYalHbBIX 9KOJIOTMYEeCKOM HamlpaBIeHHOCTH;
CI/ITya]_]"I/I;[X - OBJIaJileHle HaBbIKaMK y‘JE6HO-I/ICCHE,D;OBaTeHbCKoﬁ,
TIPOEKTHOU Y COLWA/IbHOU AeATEe/IbHOCTH;
IIK XX.

96




2. CTpyKTypa U co/iep)KaHue 001eo00pa3oBaTe/TbHOM JUCIAIITHHBI

2.1. O0beM AUCHMIUIMHBI U BU/IbI YUeOHO! padoThI

Buj yueOHoM padoThI

O0BeM B yacax

O0BeM 00pa3oBaTe/IbHON MPOrpaMMbl JUCHUTUIHHBI 72
B T.4.

OcHoOBHOe coiep)XxaHue 66
BT. U..

TeopeTHUeckoe obyueHre 32
MpaKTUYEeCKUe 3aHATUS 24
nabopaTopHbIe 3aHSATHS 10
IIpodeccuoHaIbHO-0PUEHTHPOBAHHOE CO/lep)KaHUe (Co/[ep)KaHue 6
NMPUK/IAJAHOT0 MOAYJIA)

BT. U..

TeopeThueckoe o0yueHre 2
MpaKTUYeCKUe 3aHATUS 4

IIpomexyTouyHas arrectanus (AuddepeHMPOBaHHBIN 3a4eT)
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2.2. TemaTnueckuM I/IaH U COjJeprKaHUe JUCIUTIMHBI
HaumeHoBaHue Copepsicanme yuegHoro matepuana O6bem ®opmupyemble
(ocHoBHOe U NpodecCHOHATHHO-0PHEHTHPOBAHHOE),
Pa3jie/sioB U TeM N yacoB KOMITEeTeHIHH
/abopaTopHbIe M MPAKTHYECKHe 3aHATHS, IPUK/IaJHON MOY/Ib
1 2 3 4
Pa3pen 1. OcHOBBI CTPpOEHUA BelleCcTBa 8
Tema 1.1. OcHoBHOe copiep)XxaHue 4 OK 01
CrpoeHue aToMoB | TeopeTruueckoe o0yuyeHue 2
XAMHAYECKUX CoBpeMeHHass MO/ie/ib CTPOeHMst atoma. CHMBOJMUECKHMI $3bIK XUMHHA. XHUMHUYECKHAH 5/IeMEeHT.
3/IEMEHTOB 1 O/ieKTpoHHast KOHGwWrypaiust atoma. Knaccudukaipss XUMHAUECKUX 3/71eMEHTOB (S-, p-, d-3/1eMeHThI).
fpupoaa BajeHTHbIe ~ /IeKTPOHLL.  BaleHTHOCTbL.  D/IEKTPOHHAss  NPUPOAa  XMMMUYECKOW  CBS3M. 2
XAUMHYECKOU CBA3H |35 /10kTpOOTPULIATE/ILHOCTL.  BHAbI  XMMMUYECKOM CBs3M (KOBajeHTHasi, MOHHAs, MeTa//IhyeckKas,
BOZIOPO/IHAs1) U CITIOCOOBI ee 0Opa30BaHuUs
ITpakTHUYeCcKHe 3aHATHSA 2
ITpakTHueckoe 3auaTHe 1 PelieHye 3ajaHuii Ha UCIIO/Ib30BaHHE XMMUUYECKON CHUMBOJIMKH ¥ Ha3BaHUI
COe[IMHEeHHI TI0 HOMEHK/IaType MeXIYHapOJHOr0 COK3a TeOPeTHYeCKOW W TIPUK/IAJHOM XUMHH W
TPUBHA/IbHBIX HA3BAHWM [IJIs1 COCTABJIEHHs XUMUUECKUX (HOPMYJT IBYXaTOMHBIX COeJUHEeHHM (OKCH/IOB,
Cyb(hUI0B, TUAPUIOB ¥ T.I1.) U JPYTHUX HEOPraHUUECKUX COeJUHEHUH OT/e/IbHBIX K/IACCOB. 2
[TpakTHUeCcKue 3aflaHysl Ha YCTAHOBJIEHHE CBSI3M MEX[Y CTPOEHHEM aTOMOB XMMHUYECKHMX 3JIEMEHTOB U
MepPUOIMYECKAM W3MEHeHHEeM CBONCTB XMMUYECKUX 37IeMEHTOB M MX COe[MHEHWH B COOTBETCTBUM C
nosiokeHreM I1eprouecKoil CCTeMBL.
Tema 1.2. OcHOBHOe cofiep>KaHue 4 OK 01
[Teproguueckuii IIpakTH4YeckHe 3aHATUA 4 OK 02
3aKOH M Tab/MMIA  [TIpakThueckoe 3aHsTHe 2 [TepHoAMUecKast CHCTEMA XMMUUECKUX 371eMeHToB [I.J1. MeHzeneesa.
A Menzeneesa | pyspueckuii cmbica Ieprogudeckoro 3akoHa .M. MeHze/eea. 3aKOHOMEPHOCTH M3MeHeH¥st CBOHCTB
XAMHYECKHX /IEMEHTOB, 00Pa3yeMbIX UMHU MTPOCThIX U CJIOXKHBIX BEII[ECTB B COOTBETCTBHHU C
TI0JIOKeHHeM XMUMHUUYeCKOoro 3jiemeHTa B [lepuoguueckol cucteme. MUpoBO33peHYeCcKoe U HayyHoe 4

3HaueHue [leproauueckoro 3akoHa [I.11. Menzeneesa. [Ipornossl [I.11. MenzeneeBa. OTKpbITHE HOBBIX
XUMUYECKUX 3/IeMEHTOB.
PerieHre IpakTUKO-OPUEHTHPOBAHHBIX TEOPETUUECKUX 3a[jaHUM Ha XapaKTepU3aLMi0 XUMUYECKHUX
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371eMeHTOB «MeTanmueckre / HeMeTal/IMueCcKre CBOMCTBA, 371eKTPOOTPULIATE/IbHOCTh XUMUUECKHUX
3/IeMEHTOB B COOTBETCTBUU C UX 37IEKTPOHHBIM CTPOEHUEM U T10JI0’KeHHEeM B TIepUOUUYECKOM ChUCTeMe
XUMHUUeCcKux 3eMeHToB [I.1. MeHzieneeBa»

Paszgen 2. Xumu4yeckue peakinuu 10
Tema 2.1. Turbl OcHOBHOe cofiep)XKaHue 6 OK 01
XUMHUUYECKUX TeopeTuueckoe o0yueHue 2 [IK 3.1.
peakiyit Knaccudukaiys v TUMbl XUMUUECKUX pPeakLMii C yuacTheM HeopraHuueckux BeljecTB. CocTaB/ieHe

ypaBHEHHUI peakIMi CoeIMHEHMsI, Pa3/IOXKeHHs, 3aMeltieHns], 00MeHa, B T.U. peaKiiii TOpPeHus],

OKMCJIeHUS-BOCCTAHOBIIEHHS.

YpaBHeHUs1 OKMC/IeHUsI-BOCCTaHOB/IeHUsi. CTerneHb OKMcaeHus. OKUCIUTeNb U BOCCTAHOBUTE/Ib. 2

CocTaBrieHre M ypaBHUBaHUE OKUC/IMTE/IbHO-BOCCTAHOBUTE/IbHBIX pPeakliiid MeTO/IOM 3/1IeKTPOHHOTO

6ananca. OKMC/UTeTbHO-BOCCTAHOBUTE/TbHBIE PEAKIMU B TIPUPO/IEe, TIPOU3BO/CTBEHHBIX MPOL[eCCax U

JKU3He|esiTe/IbHOCTU OPraHu3MOB

IIpakTHyeckue 3aHATHA 4

IIpakTHueckoe 3aHAaTHe 3 KouecTBeHHbIe OTHOIIEHUSI B XUMHK. OCHOBHBIE KOJTMUECTBEHHbIE 3aKOHbI

B XMMHHU U pPacueThl M0 YPaBHEHUSIM XMMHYECKUX peaklyd. Mosb Kak eZJMHHLIA KOIMYeCcTBa BellecTBa.

MouJisipHast Macca. 3aKOHbI COXPaHEHHUsI MacChl ¥ SHEPrUH. 3aKOH ABOrazipo. MossipHbIi 00beM Ta30B. 4

OTHOCHTeNbHAas MJIOTHOCTh Ta30B. PacueTel M0 ypaBHEHUSIM XMMHUECKHUX PeakLii C MCM0/1b30BaHUEM

Macchbl, 06bemMa (HopMasibHbIe YC/IOBHSI) Ta30B, KOJTMUECTBA BellecTBa
Tema 2.2. OcHoBHoOe co/iep)xaHue 4 OK 01
OnekTpo/MTHYeCKast | TeopeTuueckoe oGydyeHue 2 OK 04
Aucconranui 1 Teopusi 37EKTPONUTHUYECKON AUCCOnMali. VIOHBI. DJIeKTPOIUTHI, HE3JIEKTPOJUThL. Peakiii HOHHOrO MK 3.1.
VIOHHBIH 0OMeH obmMena. CocTaBjieHWe peakIMii MOHHOTO OOMeHa IyTeM COCTaBJeHWs WX TIOJIHBIX M COKpAIl[eHHBIX 2

VIOHHBIX YpaBHeHNH. KHC/I0THO-OCHOBHBIE peakliy. 3a/jJaHusl Ha COCTaBJ/IeHVe NOHHBIX PeaKkMi

JIaGopaTopHbIe 3aHATHUS 2

JIabopaTopHasi 3aHsiTie Nel “THUITBI XUMHUUECKUX PeaKIvii”.

WccnenoBaHue TUTIOB (110 COCTaBY W KOJTMUECTBY MCXOJHBIX M 00Pa3yrOIMXCs BEIleCTB) U TPU3HAKOB ’

XUMHYeCKUX peakiuil. [IpoBesieHre peakiiuii MOHHOTO 0OMeHa, oripe/ie/ieHre Cpe/ibl BOJHBIX

pPacTBOPOB. 3a/laHUs HA COCTaBJ/IEHWE MOHHBIX PeakLUn
Pa3pen 3. CTpoeHue U CBOMCTBA HEOPraHUYeCKHX BellecTB 16
Tema 3.1. OcHOBHOe cofiep)KaHue 6 OK 01
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Knaccuduxkanms,
HOMeHK/IaTypa U
CTpOeHHe
HEOpraHu4ecKuX
BeIL[eCTB

Teopernueckoe o0yueHue

[Tpenmet Heopranuueckor xumun. Kiaccugukanys HeopraHMueCcKrx BelecTB. [IpocTbie U C/I0XKHbIe
BeljectBa. OCHOBHBIE K/IaCChI CJIOXKHBIX BeleCTB (OKCHUbI, THAPOKCUBI, KUCIOTHI, COMH). B3auMocBsi3b
HEOpraHWYeCKuX BelecTB. ArperaTHble COCTOsTHUS BeljecTBa. Kprcranmiyeckue v aMmopgHbIe
BeljecTBa. TUIBI KPUCTATTMYCKHX PelIeTOK (aTOMHasl, MOJIeKY/IsipHast, IOHHasl, MeTaJ/TndecKast).
3aBUCUMOCTh (P3MUeCKUX CBOMCTB BEIL[eCTBA OT TUMA KPUCTA/UTNUECKON pelieTKH. 3aBUCUMOCTb
XAMUYeCKOW aKTUBHOCTH BeLeCTB OT BU/a XUMUYeCKOH CBSI3U U TUIa KPUCTA/UTMUECKOH PeIleTKH.
[TprumHBI MHOTOOOPa3usi BEIeCTB

IIpakTHyeckue 3aHATHA

IIpakTHueckoe 3aHaTHe 4 HOMeHK/IaTypa HeOpraHMYeCK1X BelleCTB: Ha3BaHe BelllecTBa UCXO/s U3
HX XUMHUYeCcKor (hOpMyJibl WJIM COCTaB/IeHUe XUMUUeCKor (hopMyJibl UICXO/Isl M3 Ha3BaHUS BelljeCTBa 10
MexayHapoaHoi (MFOITAK) wnu TpyBHaibHOM HOMEHK/IAaType.

PerleHre MpakKTAYeCKUX 3aZlaHU M0 KiaccudUKaliM, HOMEHK/IaType W XUMUUYeCcKuM (opmyiam
HEOpPraHUUeCKWX BelIeCTB DPa3/MUYHbIX K/accoB (yrapHbIM ras, YIJIeKMC/bIM ra3, aMMHak, TraiieHas
M3BeCTb, HeTallleHasi U3BeCTh, TTUTheBasi Co/la U APYTHX): Ha3bIBaTh U COCTABJISATH (DOPMYJIbI XUMUUECKUX
BeLLeCTB, OMNpe/eNTh PUHA/I/IE)KHOCTD K K1accy.

VcTouHMKY XUMUYeCcKou uHdopMaliuu (CpeAicTB MacCoBOM UHGOpMaLuu, ceTb VIHTEpHeT U Aipyrue).
[Touck nH(OpMaIY 110 Ha3BaHUSIM, UIEHTU(PHKATOPaM, CTPYKTYPHbBIM (hopmy/iaMm

OK 02
IIK 3.1.

Tema 3.2. dusuko-
XUMHUYEeCKHe
CBOMCTBa
HeopraHuuecKux
BellleCTB

OcHoBHOe coaepKxaHnue

TEOPETI/I‘—IECKOE 06yqelme

Merannel. Obmye ¢Gusnyeckve U XUMHUECKHe CBOWCTBA MeTayioB. CriocoObl ToydeHus. 3HaueHHUe
MeTaJlJIOB M HeMeTaJl/IOB B [IPUPO/ie U JKU3HelesATe/IbHOCTY YesloBeKa U OpraHu3MoB. Kopposus meTasios:
BU/IbI KOPPO3HUH, CITIOCOOBI 3aIUThl META/IZIOB OT KOPPO3UH

Hemetannel. O6uue ¢usnueckue U XUMHAYeCKHe CBOWCTBA HeMeTa/sioB. TUIHMUHBIE CBOMCTBa
HemetasioB IV— VII rpynn. Knaccudukaiys 1 HoMeHK/IaTypa coeliHeHU HeMeTasioB. KpyroBopoTsl
OUOreHHBIX 71EMEHTOB B IIPUPO/Ie

XvMuryeckre CBOMCTBAa OCHOBHBIX K/IaCCOB HEOPraHUUeCKUX BellecTB (OKCUI0B, THAPOKCHO0B, KMC/IOT,
cosieii v Ap.). 3aKOHOMEPHOCTH B U3MEeHeHUM CBOMCTB TIPOCTBIX BeIlleCTB, BOJIOPOAHBIX COeIMHEHUH,
BBICIIIMX OKCUJIOB U THIPDOKCHIOB

IIpakTHyeckue 3aHATHA

IIpakTnueckoe 3aHaTue 5 CocTaBreHUe YpPaBHEHHH XMMHYECKHUX peakl[Uil C y4acTHeM IMpOCThIX U

OK 01
OK 02
I1K 3.1.
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CJIOKHBIX HEOpraHW4yecKuxX BellleCTB: MeTa/UIOB U HeMeTas/luIOB; OKCH/OB MeTa//IoB, HeMeTalJIOB U
am(OTepHbIX 5/IEMEHTOB; HEOPraHWYeCKUX KHCIOT, OCHOBaHMM W amM(OTepHBbIX THUPOKCHU/OB;
HeOpraHUuYecKrx COosiel, XapaKTepU3yHIIUX UX CBOUCTBA.

PelleHrie MpaKkTUKO-OpPMEHTUPOBAHHBIX TEOPeTMYEeCKUX 3aZlaHWii Ha CBOMCTBA, COCTaB, MOMy4YeHUe U
Oe3ormacHoe WCII0/Ib30BaHUe BA)KHEWIINX HEOPraHWYeCKWX BellecTB B OBITY W TPaKTHUeCKOH
JlesiTeIbHOCTH YesioBeKa

Tema 3.3. OcHoBHoOe co/iep)xaHue 2 OK 01
W nenTrduKarys JIaGopaTopHbIe 3aHATHSA 2 OK 02
HeopraHnyeckKux JIabopaTtopHas 3aHsaTHEe Ne2 «/eHTH(MKAIMS HEOPTaHUUECKHUX BEIeCTB». OK 04
BeILeCTB PelleHre 3KCriepyUMeHTasbHBIX 3a/ady M0 XWMWYECKMM CBOWCTBAM MeETa/JIOB U HEMeTa/lIoB, IO

pacro3HaBaHHUIO U MOJIyUYeHHUIO COe/JMHEeHUM MeTa/UIOB U HeMeTaslIoB. ’

Wpentudukaiiusi HeopraHMYeCKuX BeIeCTB C MCIOb30BaHUEM MX (PU3MKO-XMMUUECKUX CBOMCTB,

XapaKTepHbIX KauyeCTBEeHHbIX peaklyii. KauecTBeHHble peaklMyd Ha CyJb¢aT-, KapOoHaT- U XJIOpUJ-

AaHUOHBI, HA KATHOH aMMOHWUSI
Pa3pen 4. CTpoeHue U CBOMCTBA OPraHMYeCKUX BellecTB 24
Tema 4.1. OcHOBHOe copiep)XKaHue 4 OK 01
Knaccudukanms, Teopernueckoe o0yueHue 2 I1K 3.1.
CTPOEHHE r [TosiBeHve ¥ pa3BUTHE OPraHUYeCKOW XMMUU KaK HayKu. [IpeimeTr opraHnueckor xumuu. MecTo u
HOMEHKJ/IaTypa 3HaueHue OpraHu4yeckor XUMHUU B CUCTEME eCTeCTBEHHBIX HayK.
OpraHuYecKux XHWMHUUECKOe CTpOeHMe KaK MOpSAOK COeJVHEeHWs] aTOMOB B MOJIEKyse COrJIaCHO MX BaJeHTHOCTH.
BeleCTB OcHOBHBbIE TI0/I0KEHUSI TEOPUM XMMHUECKOr0 CTPOEeHHsI OpraHuuecKux coeivHeHuidt A.M. Bytneposa.

YrnepoaHbIi CKeleT OpPraHWYecKOM MOJIeKyJbl. 3aBUCMMOCTb CBOWCTB BeLECTB OT XHWMHUUECKOrO ’

CTpOeHus MoJieKy/1. VI3omepust U U30Mepbl.

[MonsTre 0 pyHKLMOHaNbHOM rpymme. Paavkan. [TpyuHIUbI KnaccudUKaLMi OpraHuyecKrux CoeJUHeHU.

MeskayHapo/fHasi HOMeHK/IaTypa Y MPUHLUIBI HOMEHK/IAaTypbl OpraHuueckux coefvHeHui. [Tonsatue o6

a30TCOo/IepyKaIlUX COeIMHEHUSIX, OMOIOTMUeCKU aKTUBHBIX BelljecTBax (yI/ieBoax, )Kupax, benkax u ap.),

BbICOKOMOJIEKYJ/ISIDHBIX COe/IMHeHUsIX (MOHOMeED, M0JIMMep, CTPYKTYPHOE 3BEHO)

IIpakTHueckue 3aHATHA 2

IIpakTuueckoe 3aHaTHe 6 HoMmeHk/iaTypa OpraHMYecKuMX COeJVWHEHWW OTAeNbHbIX KJ/1aCCOB

(HacbllLleHHbIe, HEHAChIleHHble W apoMaTUuYecKhe YTreBOJOpPO/bl, CIUPTHI, (EeHOJbI, anbAeruibl, ’

KeTOHbI, KapOOHOBbIe KUC/IOTHI U Ap.) CocTaBjieHre TMOMHBIX U COKPAIeHHBIX CTPYKTYPHBIX (hopMyr
OpraHUYeCcKUX BelLeCcTB OT/Ae/bHbIX KJIACCOB, HUCMO/Ib3Ys KX Has3BaHWs I10 CHCTeMaTU4YecKod U
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TPUBUA/ILHOM HOMEHK/IaType (3TWieH, alleTuieH, TaulepyH, ¢heHos, opManberi, YKCyCcHasi KUC/IoTa,
rULMH). PacueTsl ripocTeiiiiieid popmysibl OpraHMueckou MoeKy bl, MCXO0/s U3 3JIeMeHTHOT0 CocTaBa (B
%)

Tema 4.2. CBolicTBa
OpraHUuecKux
COoeIMHEeHUMN

OcHoBHOe cogepKaHue

14

Teopernueckoe o0yuyeHHe

®U3MKO-XMMUUeCKe CBOWCTBA OpPraHWYeCKUX COeJMHEHWM OT/Je/bHBbIX K/accoB (0coOeHHOCTH
K/IaCCU(UKALMA 1 HOMEHK/IaTyPbl BHYTPH K/1acca; FOMOJIOTUYeCKUH psifi v obiriast hopmyria; W3oMepus;
¢bu3nyeckre CBOWCTBA; XMMUUECKHe CBOMCTBA; CIIOCOOBI TOTyYeHus1):

— Tpefle/ibHble YIVIEBOZOPO/bI (a/lKaHbl M LMK/IOanKaHbl). ['OpeHre MeTaHa Kak OJWH W3 OCHOBHBIX
HCTOYHMKOB TeTula B MPOMBILLIZIEHHOCTH U ObITy. CBOWCTBA NPUPOAHBIX YTIeBOJOPOZOB, HAX0XKIeHNe B
MPUPOJe U NpUMeHeHUe a/IKaHOB,

— Herpe/e/ibHble (a/IKeHbl, aIKMHBI 1 a/IKa/lieHbl) U apOMaTHUecKue yriieBofopo/bl. 'opeHue alieTrieHa
KaK MCTOUYHMK BICOKOTEMIEPATYPHOTO MJIaMEeHHU [I/1s1 CBAPKU U PE3KU MeTaJlJIOB

— KHUCIOPO/iCOZiepsKalljiie CoeiMHeHHs! (CIIUPTHI U eHOJIbl, KApOOHOBBIE KUCIOTHI U 3(UPHI, a/lbeTUAbI U
KeTOHBI, JKUDbI, yryieBofbl). [IpakThyeckoe TmpUMeHeHWe STHIEHTJIMKOJs, TAULlepuHa, (eHoJa.
[TpumeneHve (¢opManbierusa, aneranbleruja, YKCYCHOM KHUCIOTbL. Mblla KaK COMM  BBICIIMX
KapOOHOBBIX KMC/IOT. MoroIie CBOWCTBA MbljIa

— a30TcojiepXKalle CoeJUHeHUs (AMUHBI 1 aMUHOKHUC/IOTHI, Oe/TKr). BHICOKOMOIEKY/ISIpHBIE COeMHEHUST
(cuHTeTHUeCcKHe U O10/I0OTHUYeCKH-aKTUBHBIE). MOHOMED, Mo/IMMep, CTPYKTYPHOe 3BeHo. [Tonmmepu3aiiys
3TU/IeHa KaK OCHOBHOe HarlpaB/ieHHe ero UCTI0Ib30BaHUsl.

["eHeTUUeCKasi CBsI3b MeX/Y K/laCCaMU OPraHWYeCKUX COeIMHeHUI

HpaKTI/I‘IECKI/Ie 3aHATHA

IIpakTnueckoe 3aHATHe 7 CBOICTBA OpPraHUYeCKUX COeJUHEHWI OT/e/bHBIX K/1acCOB (TpUBUA/bHAs U
Me>XX/[yHapoZiHasi HOMeHK/IaTypa, XUMUUecKrue CBOMCTBA, CTIOCOOBI MOTyueHusi): Tipefie/ibHble (a/IKaHbl U
LIMK/I0a/IKaHbl), Herpe/ienbHble (alKeHbl, aJKWHbl WU anKajvdeHbl) U apoMaTU4ecKre YTeBOJOPO/bl,
CrUpTHI U (eHosbl, KapOOHOBBIE KUCIOTHI U 3GUPHI, anbJerubl U KeTOHbI, aMUHbI U aMUHOKUC/IOTHI,
BbICOKOMOJIEKY/ISIpHble COeJUHeHusl. 3aJjaHusi Ha COCTaB/eHWe ypaBHEeHUM XUMHUeCKUX peakLui C
yJaCTHeM OpraHM4yecKuX BeleCTB Ha OCHOBAHUHU MX COCTaBa U CTPOEHUsI

IIpakTuueckoe 3ansaTue 8 CocraBjieHUe CxeM peakLMi (B TOM UKC/ie MO MNpe/I0’KeHHbIM LierouKam
ripeBpallieHui), XapaKTepu3yHIMX XWMUUeCKHe CBOMCTBa OpraHWYeCcKWX COeAMHeHUN OTAelbHbIX
K/IaCCOB, CITOCOObI WX TIO/IyYeHWUs W Ha3BaHWE OPraHUYeCKMX COeJVHEHWM T0 TPUBUATBHOU WM
MeKYHapOAHOW CHUCTeMaThUueCKO HOMeHKJ/IaType.

OK 01
OK 02
OK 04
IIK 3.1.
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PerieHye npakTMKO-OPUEHTUPOBAHHBIX TEOPETUUeCKUX 3a[jJaHUI Ha CBOMCTBA OPraHUYeCKUX COeIUHEeHUN
OTJie/IbHbIX KJIaCCOB

JlabopaTopHasi paboTa

JIaGopaTopHas 3aHsaTHe Ne 3 «[IpeBpailjeHusi OpraHUYeCKUX BeILeCTB IPU HarpeBaHUM».
[TonyyeHve 3TU/IeHa M U3yueHHUe ero CBOWCTB. MojempoBaHie MOJIEKY/ U XUMUUECKUX TpeBpalljeHU
Ha [pUMepe 3TaHa, STU/IeHa, alleThIeHa U Jip.

Tema 4.3. OcHoOBHOe coiep)XxaHue OK 01
Vinentrdukarus TeopeTnueckoe obyueHue OK 02
OpTaHMHECKHX BuoopraHuueckue coejuHeHus. IIpuMeHeHMe M OMO/OrMYeckas pofib YIeBoAoB. OKHC/IeHue OK 04
BELLECTB, 1Xx yI7IeBOZIOB — HWCTOYHUK OJHEPrUM JKMBBIX oOpraHu3amoB. OO6/acTM TIpUMEHEeHHsT aMHUHOKHCJIOT.
3HAIEHNE 1 TTpeBpariieHust 6€IKOB MUIIK B OpraHu3Me. buonoruueckue GyHKImy 6ekoB. bruosornueckue GyHKIUA
TIpUMEHEHNE B >KUPOB. PoJIb OpraHnuecKor XMMUHY B PeIlIeHHUH MPpobJieM MullieBoi 6e301macHOCTH
ObITOBOIA 1 . | Ponb opraHuueckod XWMHH B pellleHWd MpobjeM >SHepreTHUeckod 0e30MacHOCTH, B Pa3sBUTHU
TPOMBBOACTBEHHOM | 1o 11 KB, CO31aHMM HOBBIX MaTepHaiOB, HOBbIX KCTOUYHUKOB HEPruu (a/JbTepHAaTUBHbIE UCTOUHHKU
ACATE/IEHOCTH sHeprun). ONMacHOCTh BO3/IEHCTBUS HA JKUBbIE OPraHU3Mbl OPraHUUECKUX BEIeCTB OT/Ie/bHbIX K/1aCCOB
HesoBera (yryieBoJiopo/ibl, CIUPTHI, (HEHOJBI, X/JIOPOPraHUYeCKHe TPOM3BO/HBIE, albJeTWbl W [p.), CMBICI

TI0Ka3aTeJisi Pe/ieJIbHO /IOMYCTUMOM KOHIIEHTPALH

JIaGopaTopHbIe 3aHATHUS

JIaGopartopHas 3aHaTue Ned “VpeHTH(UKALIMA OPraHUUeCKUX COeJUHEHUH OT/Ae/TbHbIX K/1aCcCOB”

UnenTrduKaiys OpraHuueckix COeJIMHeHNH OT/e/IbHBIX K/IacCOB (Ha MpUMepe aslb/eru/ioB, Kpaxmara,

YKCYCHOM KHC/IOTbI, 6€/IKOB U T.I1.) C UCIO/Ib30BaHUEM HX (PU3MKO-XUMHUUECKHUX CBOMCTB M XapaKTePHBIX

KaueCcTBeHHbIX peakuuid. [leHaTypaiuss Oenka Tipu HarpeBaHWW. LIBeTHble peakiu OeKOB.

BO3HMKHOBEHHE aHAIMTUUECKOT0 CUrHaja C TOUKW 3PEHHMs] XMMHUUECKHUX TPOLECCOB MPH MPOTEKaHUU

KaueCTBEHHOM peakIiyu, MO3BOJISAOIIeN HeHTU(PUIIMPOBATh MPe/I0’KeHHbIe OPraHWUYeCKHe BelllecTBa
Pazpgen 5. KuHeTHuecKHe U TEPMOJAMHAMUYECKHE 3aKOHOMEPHOCTHU NMPOTEeKAHUS XMMHUYECKHUX PeaKIUui-
Tema 5.1 Ckopocts | OCHOBHOe cofep)xaHue OK 01
XUMUHECKHX TeopeTuueckoe o0yueHue OK 02
peaKIuii. TK 3.1.
XUMUUECKOe CKOpOCTh peakIiid, ee 3aBUCHMMOCTb OT Pa3iMuHbIX (DaKTOPOB: TMPHPO/bl PearvpyroluX BeIecTs,
paBHOBeCHe KOHIIEHTPAL[UH pearvpymoolyuX BeIeCcTB, TeMIIepaTypbl W IUIOMIAZAM PeaKI[MOHHOW TIOBEPXHOCTH.

TerioBble 3¢eKThl XUMUUECKUX peakLyii. JK30- U SHJ0TePMUUeCKUe, PeaKLUU.
O6paTtuMoCTh peakivii. XuMHUeCKoe paBHOBeCHe 1 ero CMellleHue 10/ ieliCTBHeM Pa3/IMuHbIX (haKTOpOB
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(KOHL|eHTpaLMsl peareHTOB WX TPOAYKTOB peaklWW, JaBjeHue, TeMmreparypa) [Jjs CO3/laHus
ONTUMaJIbHBIX YC/IOBUM NTPOTeKaHUsl XMuMruueckux npoueccoB. ITpuniun Jle [laTesbe

HpaKTI/I‘—IECKI/IE 3aHATHA

IIpakTHueckoe 3ansaTtue 9 PellleHre MPaKTUKO-OPUEHTUPOBAHHBIX 3aJjaHUM Ha aHaiu3 (HaKTOpOB,
BAUSIIOIMX HAa M3MeHeHHWe CKODOCTU XHWMHUUeCKOM peaklyd, B T.U. C TIO3ULUNA 3KOJTOTUYeCKU
1]1e/1eco00pa3HOTO MOBe/IeHNs B OBITY U TPYZOBOM [1eSITe/TbHOCTH B 1Ie/IsIX COXPaHeHHs CBOero 3Z0pPOBbsI U
OKpY’Karolllei MpHUPO/IHOM Cpe/ibl.

PelleHrie TIPaKTUKO-ODUEHTHMPOBAHHBIX 3a/laHuii Ha TmpuMeHeHue TmipuHiuna Jle-Illatense st
HaXO0>K/JeHUsI HaTlpaBJieHUsI CMellleHHs] pABHOBeCHs XUMHUUeCKOU peaKI[MK U aHa/Ti3 (haKTOPOB, BJIUSOILINX
Ha CMellleHre XMMHUYeCKOr0 paBHOBECHSI

Paspgen 6. PacTBOpBI
Tema 6.1. OcHOBHOe cofiep)KaHue OK 01
IlonsiTHe 0 TeopeTrnueckoe o0yuyeHue OK 02
pacTeopax PacTBOpeHHe KaK (M3MKO-XUMHUYeCKUi mporecc. PactBopbl. Crioco6bl MPUrOTOB/IEHKs PAaCTBOPOB. OK 07
PactBoprMocTb. MaccoBas /10711 paCTBOPeHHOT0 BelrjecTBa. CMbIC/T TTOKa3aressi Mpefie/ibHO JOMyCTUMOU IK XX.
KOHIIEHTPALIMK U €T0 UCIO/Ib30BaHHEe B OLIEHKE YKOJIOTHUECKOM 6e30MacHOCTH.
I[TpaBu/ia 9KOJIOTUYECKH Iiesiec000pasHOro TOBe/leHHs] B OBITY W TPY/IOBOM JIeSITeNbHOCTH B LIEJISIX
COXpaHeHHsI CBOETO 3/[0POBbsi M OKPY>Karollell TIPUPOZHOMN Cpe/ibl; OMAaCHOCTh BO3/IEHCTBUS Ha >KUBbIE
OpraHU3MbI OITPe/IeIeHHBIX BEI[eCTB.
PellieHue MPaKTUKO-OPUEHTUPOBAHHBIX PACUETHBIX 3a/laHUI Ha PaCTBOPbI, UCIIO/Ib3yeMble B OBITOBOW U
TIPOW3BO/ICTBEHHOU [IesTe/IbHOCTH UesioBeKa
Tema 6.2. OcHoBHOe co/iep)KaHue OK 01
VccnesjoBanne JIaGopaTopHbIe 3aHATHSA OK 02
CBOMCTB PaCTBOPOB | TagoparopHas 3ansaTHe Ne 5 «IIpUroTOB/IeHNe PaCTBOPOB». OK 04
[TpuroToBneHue pacTBOPOB 3aJJaHHOM (MaccoBoOM, %) KOHLIeHTpal1y (C MPaKTUKO-OpHeHTHPOBaHHBIMU IK XX.
BOIIPOCaMU) U OTIpe/ie/ieHHe CPe/ibl BOJHBIX PACTBOPOB.
PelrieHre 3a/jau Ha IIPUTOTOBJIEHHE PaCTBOPOB
ITpodeccroHaIbHO-OPHEHTHPOBAHHOE COjiepKaHue (Cofiep)KaHHe MPUK/IAJHOT0 MOAY/Is)
Pazpen 7. Xumus B ObITY U IPOU3BOJACTBEHHOM /IeATE/IbHOCTH Ye/I0BeKa OK 01
Tema 7.1 XuMusi B | OcHOBHOe cofepikaHue OK 02
ObITY U OK 04

Teoperuueckoe o0yueHue
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MpOU3BOACTBeHHOW | HoBeliie AOCTKeHUs] XMMUUECKON HAYKH M XUMHUECKOH TexHO/oruu. Posib Xumuu B obecrieueHUH OK 07
JlesiTe/IbHOCTH 9KOJIOTMYeCKOM, SHepreTUUeCKol U MUILleBOW 6e301acHOCTH, pa3BUTHMM MeAULMHbI. [IpaBuria rorcka u 7 K XX.
yesioBeKa aHa/M3a XUMUYeCKOWM WH(OpPMALMK W3 pa3/IMuHBIX HCTOYHMKOB (HayuHas U yueOHO-HayuHas

JMTeparTypa, CpeJCcTBa MacCoOBOM MHMOpMaliH, ceTb VIHTepHeT)

IIpakTHyeckue 3aHATHA 4

IIpakTnueckoe 3ansatue 10 [Tonck v aHaM3 KeMCOB O MPUMEHEHUU XUMUYEeCKUX BeleCTB U TeXHOJI0TUU

c yuetoMm Oyaymiedi TmpodeccHOHA/TILHOM [eATeTbHOCTH II0 TeMaM: BaKHEeHIHMe CTpPOoUTebHbIe

Marepuasbl, KOHCTPYKLMOHHbIe MaTepuasbl, KpaCKH, CTEKJ/I0, KepaMUKa, MaTepuasbl [/ 371eKTPOHUKH,

HaHOMAaTepuasbl, TeKCTW/IbHble BOJIOKHA, MCTOYHUKU SHEPrud, OpraHu4yeckue U MUHepasbHble 4

y00peHus1, leKapCTBeHHbIEe BeIleCTBa, ObITOBAst XUMUSI.

ITpakTuueckoe 3auaTue 11 3aiura: IlpeacTaBieHre pe3y/bTaTOB pellieHUs] KeiicoB B (hopMe MUHU-

JIOKJ1a/ia C Mpe3eHTaluen

IIpomexyTouHasi aTTecTalus no AucuuminHe (uddepeHupoBaHHbIN 3aueT) -

Bcero 72
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3. Y10BusA peanu3aiuyu NporpaMMel 00111e00pa3oBaTe/IbHOM JUCHUILTHHBI

3.1. TpeboBaHusi K MUHMMAa/IbHOMY MaTepHa/IbHO-TeXHHUEeCKOMY 00ecreueHUIo
Peanu3arusi mporpaMmbl AUCLUIUIMHBI TpeOyeT Hanuuus yueOHOro kabrvHeTa XUMMY,
OCHAILIeEHHOTO C COOTBETCTBUHU C TipuioxxenueM 3 OI1.

3.2. MudopmanuoHHoe odecieueHue 00yueHmst

[y peanv3anyy TporpaMMbl 6UOMOTeUHbIN (GoHJ 00pa3oBaTe/bHOW OpraHU3al[uu
JO/DKeH WMeTb TleuaTHble W/WIK 3/1eKTPOHHble o0Opa3oBaTesibHble W WHGOPMAI[MOHHBIE
pecypchl, peKOMeH/IOBaHHbIe [Ijisi UCII0/Ib30BaHUs B 00pa3oBaTe/lbHOM TIpOLiecce, He CTapiile
TISITH JIET C MOMEHTAa U3/IaHusl.

3.2.1. OCHOBHbIe MeyaTHbIe U 3JIeKTPOHHbIE U3/IaHUs
1.Pyasutuc, I'. E. Xumusi: 6a30Bbiii ypoBeHb : yuebnuk / I'. E. Pymsutuc, ®. T.
@®enbamadH. — Mocksa : [Ipocsemenue, 2024. — 336 c. — ISBN 978-5-09-111351-8. —
Tekct : 3neKTpoHHbIH // JlaHb : 3/eKTpOHHO-OMO/MMoTeuHas cucremMa. — URL:
https://e.lanbook.com/book/408677 (gaTa obpamenus: 10.10.2024)

3.2.2. JlonosiHUTe/IbHbIEe UCTOYHUKU

1. IabpuensH, O. C. Xumwus: 10-i kmacc: 6a3oBbiii ypoBeHb : yuebHMK / O. C.
I"abpuensH, U. I'. Octpoymos, C. A. CnagkoB. — 6-e u3f., ctep. — Mocksa : [IpocBeirieHue,
2024, — 128 c. — ISBN 978-5-09-112176-6. — TeKcT : 3/ieKTPOHHBIU // JIaHb : 371eKTPOHHO-
bubmoTeunass cucrema. — URL: https://e.lanbook.com/book/408671 (mara obparieHust:
11.10.2024)

2. abpuensH, O. C. Xumus: 11-1 Knacc: 6a30Bbiii ypoBeHb : yuebHuk / O. C.
I"abpuensy, U. I'. Octpoymos, C. A. CnagkoB. — 6-e u3g., crep. — Mockga : [IpocBeitrieHue,
2024. — 127 c.— ISBN 978-5-09-112177-3. — TeKCcT : 3/IeKTPOHHbIM // JIaHBb : 37IeKTPOHHO-
oubmoreunas cucrema. — URL: https://e.lanbook.com/book/408668 (zmata oOparijeHusI:
11.10.2024)
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4. KoHTPOJIb U OI|eHKa pe3y/IbTaTOB 0CBOeHHs 001e00pa3oBaTe/IbHON AN CIUITUHBI
KOHTPO/Ib M OLleHKa PaCKPhIBAOTCs Uepe3 JUCIUIITMHAPHbIe pe3y/IbTaThbl, yCBOEHHbIE
3HaHUS U TIpuoOpeTeHHble O0yYarOI[UMHCA yMeHUs, HallpaB/leHHble Ha (OpMUpOBaHUeE
00I1TMX U TTpodeCcCHOHA/TbHBIX KOMIETeHITHA.

O6wmasi/mpodeccuoHanbHasA
KOMITETeHIUS

Pa3pgen/Tema

TuN 0LeHOYHBIX MepOIIPUSTHIT

OK 01.

Be16upath criocoObI perieHust
3a/1au npodeCcCrUoHaTbHOM
JesITeTbHOCTH
MIPUMEHUTEJTEHO K Pa3IuUHbIM
KOHTEKCTaM

P1, Temnr 1.1, 1.2

P 2, Temnl 2.1., 2.2, I1-o/c

P 3, Temni 3.1., 3.2, 3.3, [1-o/c
P 4, Temn1 4.1, 4.2, 4.3, I1-0/c
P5, Tema 5.1

P 6, Temnl 6.1, 6.2, I1-o/c

P 7, Temnl 7.1, I1-o/c

- YCTHBIM OIPOC;

- TeCTUPOBaHHUE;

- camocTosTebHast paboTa;

- paKTUYeCKOoe 3aHSTHE;

- 1abopaTopHOe 3aHSTHE;

- nuddepeHIIMPOBaHHbIN 3aUeT

OK 02. Ucnonb3oBaTh
COBpeMeHHbIe Cpe/iCTBa
TIOMCKa, aHa/n3a U
VHTeprpeTaluyd UHPopMaLuu
Y uHGOpMaI[MOHHbIe
TeXHOJIOTUU [1/is1 BBITIOTHEHUST
3aja4 rpodeccroHanbHOM

P1,Tema 1.2

P 3, Temn! 3.1., 3.2, 3.3, IT-o/c
P 4, Temni 4.2, 4.3, I1-o/c

P 5, Tema 5.1

P 6, Temnl 6.1, 6.2, [1-o/c

P 7, Temn! 7.1, IT-o/c

- YCTHBIM OMpOC;

- TeCTUPOBaHUe;

- camocTosTebHasi paboTa;

- TIPAaKTUYEeCKOe 3aHSITHE;

- nabopaToOpHOe 3aHsATHE;

- [ depeHIMPOBaHHbIN 3a4eT

JlesATe/IbBHOCTH
OK 04. P 2, Temn! 2.2, I1-0/c - YCTHBIM OMpOC;
OddekTrBHO P 3, Tems! 3.3 - TeCTUpPOBaHUe;

B3aMMO/IeMCTBOBATh 1
paboTaTk B KOJVIEKTUBE U
KOMaH/ie

P 4, Temni 4.2, 4.3, I1-o/c
P 6, Temn1 6.2, IT-o/c
P 7, Temnl 7.1, I1-0/c

- camocTosTe/IbHasi paboTa;

- TIPaKTUYeCKoe 3aHsITHe;

- nabopaToOpHOe 3aHsATHE;

- [ depeHIMPOBaHHbIN 3aUeT

OK 07

CopelicTBOBaTh COXPaHEHHUIO
OKpY>Karolllel cpeibl,
pecypcochepesxeHHuto,
MPUMEHSITh 3HaHUs 00
M3MeHeHUH KuMarTa,
TIPUHLUTIBI OepeKIMBOTO
MIPOM3BO/ICTBA, 3((eKTUBHO
JleliCTBOBATh B Upe3BbIUaliHbIX

P 4, Temni 4.1, T1-o/c
P 6, Temn! 6.1, I1-o/c
P 7, Temnl 7.1, I1-o/c

- YCTHBIY OIPOC;

- TECTUPOBaHUe;

- camocTosTenbHast paboTa;

- IpaKTHUUeCKoe 3aHsTHE;

- 1abopaTopHOe 3aHSTHE;

- nuddepeHIIMPOBaHHbIN 3aueT

CUTYyaLUsIX
IIK XX. P 2, Temn! 21., 2.2, IT-o/c - YCTHBIH OMpOC;
P 3, Tema 3.1, 3.2, I1I-o/c - TeCTUPOBaHUE;
P 4, Tema 4.1, 4.2, I1-o/c - caMocTosTeIbHas paboTa;
P 6, Tema 6.1, II-o/c - IpaKTUUeCKoe 3aHsTHe;
P 7, Tema 7.1, IT-o/c - JabopaTopHOe 3aHSTHE,;
MK XX. P 2, Temsni 21., 2.2, TT-o/c - mucddepeHITUPOBaHHbIN 3aueT

P 3, Tema 3.2, Il-o/c
P 4, Tema 4.1, 4.2, IT-o/c
P 5, Tema 5.1, IT-o/c
P 6, Tema 6.1, IT-0/c
P 7, Tema 7.1, IT-o/c

Tembl HHAUBHAYA/TBHBIX NPOEKTOB B PaMKaXx JAMCIMILUIUHBI « XUMHA»:
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1. Co3panue caiita: “Xumus u Mosi Oyyias npogeccust”

2. Co3panue caita: “Xumusi T/1a3amHu it-crerjuanvcra”

3. [TprMeHeHUH XMMHUUECKHX BEI|eCTB U TEXHOJIOTHH C yueToM Oyayiiei
npodeCCUOHATLHOM /IeATeIbHOCTH (CalT/BU1e00030D)

4. Co3paHue MHTepaKTUBHOTO TIOCcoOust “MaTepuarbl [jisl 371IeKTPOHUKH, HAaHOMAaTepHabl”
5. Cospanue canra: “MIHHOBaLlMOHHbIE UCTOYHUKY SHEprumn”

6. WuTepakTBHOE 11ocobue: “Kak moyyaThb 3/1eKTPOIHEPTHI0 U3 XUMUUeCKUX
B3aMMO/IEMCTBUH BelleCTB”.

7. Catit/Buzieoniekius: “OKojioruueckasi 6e30macHOCTb U HeprocOeperarolye jgamrbl”.
8. Co3paHre MHTepaKTUBHOTO COOPHMKA 33/lay C YYeTOM MPoheCcCHOHATBEHON
HarpaB/IeHHOCTH I10 XMMUHU JI/IS1 CTYZeHTOB 1 Kypca.

9. Caitt/Bugeosiekiusi: bbITOBasi XUMUs Jj1s1 KOMITbIOTEPHOM TEXHUKU

10. Ncnonb3oBanrve UKT Ha 3aHATHAX XUMUU

11. Vcrionb3oBaHMe 3/1eKTPOHHBIX TECTOB Ha 3aHITUSIX XUMHUHU

12. Co3paHre MHTepaKTUBHOTO yueOHOT0 1MocoOust 10 XUMHUH.
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	• Бесконтактные методы контроля температуры.
	• Виды электрических разрядов. Электрические разряды на службе человека.
	• Влияние дефектов на физические свойства кристаллов.
	• Голография и ее применение
	• Дифракция в нашей жизни.
	• Законы сохранения в механике.
	• Использование электроэнергии в транспорте.
	• Конструкционная прочность материала и ее связь со структурой.
	• Конструкция и виды лазеров.
	• Криоэлектроника (микроэлектроника и холод).
	• Лазерные технологии и их использование.
	• Магнитные измерения (принципы построения приборов, способы измерения магнитного потока, магнитной индукции).
	• Метаматериалы и невидимость.
	• Нанотехнология — междисциплинарная область фундаментальной и прикладной науки и техники.
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	• Переменный электрический ток и его применение.
	• Плазма — четвертое состояние вещества.
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	• Применение жидких кристаллов в промышленности.
	• Применение ядерных реакторов.
	• Природа ферромагнетизма.
	• Производство, передача и использование электроэнергии.
	• Реактивные двигатели и основы работы тепловой машины.
	• Рентгеновские лучи. История открытия. Применение.
	• Современная спутниковая связь.
	• Современная физическая картина мира.
	• Современные средства связи.
	• Фотоэффект. Фотоэлементы. Применение явления фотоэффекта.
	• Экологические проблемы и возможные пути их решения.
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