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1. OBHIASI XAPAKTEPUCTHUKA PABOYEMN ITPOI'PAMMBI
OVIIL.12 Xumus

1.1. MecTo nucuMIIMHBI B CTPYKTYpe OCHOBHOH NpodeccuoHaJIbHOI 00pa3oBaTeIbHOM
NPOrpaMMmblI

OOmeoOpa3zoBarenbHas JUCHUILIMHA «XUMHs» H3y4aeTcss Ha 0a30BOM ypOBHE B
0011e00pa30BaTeIbHOM LUKJIE Y4eOHOTO IIaHa OCHOBHOW MPO(EecCHOHANBHON 00pa3oBaTeNbHOM
MporpamMMbl  YKPYITHEHHBIX TPYII crnenuaibHocte / mpodeccuii: 09.00.00, 13.00.00, 15.00.00,
23.00.00, 38.00.00.

TpynoeMKOCTh TUCHUIUTUHBI « XUMUS» Ha 0a30BOM YPOBHE COCTaBJIsIeT 72 yaca, U3 KOTOpbIX 64
yaca — 0a30BbId MOYJb (6 pa3nenoB) U 6 4acoB — mpukIaaHOW MOy b (1 paszmen), BKIIOYAIOIINMA
NPAaKTUKO-OPUEHTHPOBAHHOE COJCPKAHNE KOHKPETHON MPo(ecCuu HiTh CIICIHATbHOCTH.

[TpuknagHOM MOAYINB BKIIIOYAET OAMH paszien. Paznen 7 « Xumus B OBITY U MPOU3BOACTBEHHOM
JeSITETIHHOCTH YEIIOBEKay Pean3yeTcs s BceX MpogeccHii/CrennaabHOCTe Ha MaTeprase Kecos,
CBSI3aHHBIX C IKOJIOTHYECKOM 0€30M1aCHOCTHIO U OLIEHKOM MTOCJIEICTBUI OBITOBON M POM3BOACTBEHHOMN
JESITENIbHOCTH, 110 OTpacisaM Oyayiel mpodeccnoHalbHOM 1eATEeTbHOCTH 00yJaroIINXCsl.

[Tepuon oOyueHus u pacupeesieHrue o ceMecTpaM onpeensier oopazoBaTelbHas OpraHu3aIus
CaMOCTOSITENIbHO, C YYEeTOM JIOTMKM (DOPMHUPOBAHUSA TPEAMETHBIX pe3yJdbTaTOB, OOIMIMUX U
npo(ecCHOHANBHBIX  KOMIIETEHIMM, MEXIPEAMETHBIX CBsI3ed € JOPYTMMH  JUCHUIUIMHAMHU
0011e00pa3oBaTeIbHOr0 U 00MENPO(EeCCHOHATBFHOTO IUKIIOB YIeOHOTO TIIaHa.

1.2. Iles1u ¥ IUIAHMPYeMbIe Pe3yJbTAThl 0CBOEHHUS JUCIUTLIHHBI

1.2.1. leau v 321244 AUCUUTJIMHBI

®opMHpOBaHUE Yy CTYIEHTOB MPEICTABICHHUS O XMUMHUYECKOH COCTABISIONIEH €CTECTBEHHO-
HAYYHOH KapTHHBI MHpa KaK OCHOBHI NPUHATHA PEUICHWH B >KU3HEHHBIX H IPOW3BOJICTBEHHBIX
CUTYallUsX, OTBETCTBEHHOI'O MIOBECHUS B PUPOIHOM cpefe.

3agauM AUCHMIIMHBI:

1) cdhopmupoBaTh MOHMMAaHUE 3aKOHOMEPHOCTEH NPOTEKaHHS XUMHMYECKHX IPOLECCOB U
SBJICHUA B OKpyXarolled cpene, LEIOCTHON HayyHOW KapTUHBI MHpa, B3aMMOCBI3U H
B3aMMO3aBHCHUMOCTH €CTECTBEHHBIX HAYK;

2) pa3BUTb YMEHHUS COCTaBIISAITH (OPMYJBI HEOPTaHWYECKHX M OpPTraHWYECKHX BEIIECTB,
YpaBHEHHSI XHMUYECKUX PEAKINH, OOBSCHATH X CMBICI, HHTEPIIPETUPOBATH PE3YJIbTAThl XHMUYECKUX
HKCTIEPUMEHTOB,

3) cdopmupoBaTh HABBIKM IPOBEACHUS MPOCTEHIINX XUMHUECKUX OSKCIIEPUMEHTAIbHBIX
UCCIIEIOBAaHUN C COOMIOZCHNEM MpaBUi 0€30MacHOTO OOpalIeHUs ¢ BELIeCTBAaMHU U J1a00paTOPHBIM
o0opynoBaHueM;

4) pa3BUTh YMEHMs HCIOJIb30BaTh HWH(POPMAIMIO XHUMHUYECKOTO XapakTepa W3 Pa3IUYHbIX
UCTOYHUKOB,;

5) chopmMupoBaTh YMEHHUS TIPOTHO3UPOBATH TTOCIIEACTBUSI CBOCH NIEATEIFHOCTH U XUMHUYECKHX
MPUPOIHBIX, OBITOBBIX W IPOM3BOJICTBEHHBIX MPOIIECCOB;

6) chopMHUpOBaTh MOHUMAHHUE 3HAYMMOCTH JOCTIKCHUN XUMUYECKOW HAYKW U TEXHOJIOTUH IS
pa3BUTHSI COLIMATBHOM U IPOU3BOJICTBEHHOM cdep.



1.2.2. Ilnanupyemple pe3yjabTaThl 0CBOEHNs 0011e00pa30BaTeIbHON JUCHUILIHHBI B c00TBeTCTBIH ¢ PI'OC CIIO u Ha ocHoBe PT'OC COO

- YCTaHaBJ'H/IBaTB CyHIeCTBeHHI)II\/'I HpI/I3HaK NN
OCHOBaHUSl ISl CpaBHEHHS, KIacCH(PHUKAIUU U
0000IIICHHS;

- OIpenensaTh UeNd JeSTENbHOCTH,
HapaMeTpI)I nu KpI/ITepI/II/I UX JOCTHUXKCHUS,
- BBIBISITH 3aKOHOMEPHOCTH W TPOTHBOPEUHUS B
paCCManI/IBaeMBIX SIBJICHUAX

3aJaBaTb

Koa n Ilnanupyemsie pe3yJbTAThl 0CBOCHHMS AUCHHILINHBI
HAUMEHOBaHU
e

¢popmupyembIx O6mmue’ JMCunIIMHAPHbIE?

KOMIIeTeHIN i

OK 01. B yacTu TpYy/10BOr0 BOCIIUTAHUSA: - BIQJETh CHCTEMOW XUMMYECKMX 3HaHUHM, KOTOpas  BKJIIOYAET:

Bribupats - TOTOBHOCTb K TpYyAy, OCO3HAHHWE LIEHHOCTH | OCHOBOIMOJArarwlue MOHATHS (XUMUYECKHI 3JIEMEHT, aTOM, JJIEKTPOHHAas

Croco0bl MacTepcTBa, TPYA0I00HE; oboJiouka aToma, s-, p-, d-3JeKTPOHHBIC OPOUTAIN aTOMOB, HOH, MOJICKYIIa,

pelieHus 3a1a4 | - TOTOBHOCTb K  AKTUBHOM  JESTENBHOCTU | BAJIGHTHOCTb, AJIEKTPOOTPULIATEIbHOCTh, CTENEHb OKUCIECHUS, XUMHUYECKas

npodeccuoHan | TEXHOJIOIMYECKON U COLMAIbHOM HAIIPABIEHHOCTH, | CBA3b, MOJIb, MOJIIpHas Macca, MOJIAPHBI 00beM, YIJICpOJIHBIA CKeJeT,

BHOM CMOCOOHOCTh ~MHUIMMPOBAThH, IJIAHUPOBATh W | QYHKIMOHANBHAS TPYIINa, PaguKal, U30MEpHs, U30MEPhl, TOMOJIOTUYCCKUI

JESITEIbHOCTH | CAMOCTOSITENILHO BBINOJIHATh TAKYIO AEATEIBHOCTD; | psi, TOMOJIOTH, YIII€BOAOPOIbl, KUCIOPOA- U a30TCOAEpIKAIINe COSIUMHEHHUS,

IIPUMEHUTEIbH | - HHTEpeC K Ppa3InYHbIM cdepam | OMOJIOTMYECKH aKTUBHbIE BellecTBa (YIJIEBObI, >KUPBI, OENKH), MOHOMED,

0 K pa3JInYHbIM | IPO(ecCHOHATBHOMN e TETbHOCTH, HOJMMEp, CTPYKTYPHOE 3BEHO, BBICOKOMOJEKYJISIDHbIE  COEIMHEHMUS,

KOHTEKCTaM OBiajeHnne  YHHBEPCAJIBHBIMH  y4eOHBIMHU | KDUCTAJUIMYECKAs. PELIETKA, THUIIbI XMMUYECKUX PEAKIUHA (OKUCIUTEIIBHO-
NMO3HABATEJIbHBIMHU AeHCTBUAMM: BOCCTaHOBUTEIIbHBIE, 3K30-U 3HJIO0TEPMUYECKHE, PEAKLIUd HOHHOIO OOMeHa),
a) 0a3o0Bble JIOTHYECKHUe AelicTBUS: PacTBOp, AJIEKTPOJIUTHI, HEIJEKTPOIUTHI, JIEKTPOJIUTHYECKAs AUCCOIHAIIMS,
- CaMOCTOSITEIILHO dbopmynupoBaTh U | OKHCIIUTEIb, BOCCTAHOBUTEIb, CKOPOCTh XMMHUYECKON pEaKkLUU, XUMUYECKOE
aKTyalu3upoBaTh MpoOJeMy, paccMaTpuBaTh €€ | pABHOBECHE), TEOPUU M 3aKOHbI (TEOpUS XUMHUYECKOIO CTPOCHHS
BCECTOPOHHE; oprannueckux BemiectB A.M. bytiepoBa, Teopusl 3IEKTPOIUMTHYECKON

auccounanuu, nepuoauyeckuil 3akon [I.M. MenneneeBa, 3aKOH COXpaHEHUS
Macchl), 3aKOHOMEPHOCTH, CUMBOJIUYECKUI S3bIK XUMUHU, (PAKTOIOTUUYECKHE
CBEJIEHUS O CBOWCTBAX, COCTaBe, MOJIYYCHUU U O€301aCHOM HCIIOIh30BaHUU
BOXHEHUIINX HEOPraHMYECKUX U OPraHMYeCKHX BEIIeCTB B OBITY U
MPAKTHYECKOM JIEATETLHOCTH YeTIOBEKA,

- YMEThb BBISIBIISITb XapakTEpHbIE MPU3HAKK M B3aUMOCBSI3b H3YYEHHBIX
HOHSITHfI, HpI/IMeHSITI) COOTBCTCTBYIOI]_[I/IC IIOHATUSA HpI/I OIIMCaHnuU CTpOeHI/ISI nu
CBOMCTB HEOPraHMYECKUX M OPraHMYECKUX BEIIECTB M MX MPEBpALICHUM;

! YKa3pIBarOTCS TMYHOCTHEIE M MeTanpeaMeTHbIe pe3yabratsl 13 GIOC COO (B mocneaHeit pexaxiuu ot 12.08.2022) B 0TrIarosHoi hopme, GopMUpyeMbie 061e06pa30BaTenbHOIM

JUCIUATIIINHON

2 TucumrunHapHbie (MPeIMETHbIE) Pe3y/IbTaThl yKa3bIBAIOTCS B COOTBETCTBUU C METOIMKOM TIPENoIaBaHus HCIHITMHEL




- BHOCUTH KOPPEKTHUBHI B JCSITEILHOCTD, OIICHUBATH
COOTBETCTBHE pE3YyJIbTATOB IIEJIsIM, OIICHUBATH
PUCKU TIOCITIEACTBHIA e TSIILHOCTH,

- pa3BHBaTh KPEATUBHOE MBIIIUICHHE TIPH PEIICHUH
KU3HEHHBIX TIPOOIIeM

0) 0a30BbIe HcCJIea0BaTEIbLCKHE JeiiCTBHA:

- BJIQJICTh HABBIKAMH Y4€OHO-HUCCIIEeIOBATEIILCKON 1
MIPOCKTHOM NIEeATEIbHOCTH, HABBIKAMU Pa3peIIcHUs
pooem;

- BBIIBJIATH MPUYMHHO-CICACTBEHHBIC CBS3M U
aKTyaJIM3UPOBATh 3a7ady, BBIBUTATH TUIIOTE3Y €€
pernieHus, HaXOJUTh apryMEHTHI IS
JIOKa3aTeIbCTBA CBOMX YTBEPXKJICHUMW, 3a7aBaTh
rapameTpbl U KpUTEPUU PEIICHHUS,

- AQHAJIM3WPOBATH IOJIYUCHHBIC B XOJIE PEIICHUS
3a/laydl pe3yNbTaThl, KPUTUYECKU OILICHUBATH HX
JIOCTOBEPHOCTh, IPOTHO3HPOBATh HW3MCHCHUEC B
HOBBIX YCIIOBHUSX;

- YMETh TIEPEHOCUTHh 3HAHUS B IMO3HABATEIHHYIO U
MPAKTUYECKYIO0 00JIaCTH KU3HEIEATEIbHOCTH,

- yMeThb HWHTETPUPOBATH 3HAHUS W3 Pa3HBIX
MpeIMETHBIX 00IacTei;

- BBIOBHTaTh  HOBBEIE  HIEH,
OpPUTHHAIILHBIC TTOJIXO/IbI U PELICHHUS;
- CITOCOOHOCTH MX HMCIIOJIL30BaHUS B
MO3HABATENBHON M COIMAILHOM MPaKTHUKE

npeJIarath

BBIABJIATH B3aMMOCBA3b XUMHYCCKHUX 3HAaHUH C IIOHATHUAMU n
MMPEACTABIICHUAMU APYIrUX €CTCCTBCHHOHAYYHBIX ITPEAMETOB,

- YMCTb HCIIOJIB30BAaTh HanMCHOBAHUA XHMHUYCCKUX COGIII/IHGHI/Iﬁ
MCKIAYHAPOJHOIo CORO3a TeOpeTI/I‘IeCKOﬁ n HpHKHaHHOﬁ XUMHHU H

TPUBUAJIbHBIC HA3BaHUSI BAXKHEUIIIUX BEIIECTB (3TUJICH, alleTUJICH, TJIUIEPHH,
¢denon, Qopmanbaerus, YyKCycHash KHCIOTa, TJMIMH, YrapHblii ras,
YIJIEKHUCIIBIN ra3, aMMHUaK, TaiieHas U3BeCTb, HETallleHas U3BECThb, TUTHEBAS
colla U APYTUX), COCTaBIATh (POPMYJbl HEOPTaHMYECKUX U OPraHUYECKUX
BEIIIECTB, YPaBHEHUS XHUMHUYECKUX pEaKIuh, OOBACHITH WX CMBICI;
MOJITBEPKIATh XapaKTepHbIe XUMHYECKHE CBOIiCcTBa BEIICCTB
COOTBETCTBYIOIIMMH IKCIIEPUMEHTAMH M 3aMMCAMH YPAaBHEHMM XUMHUYECKUX
peaKkIuii;

- YMETh YCTaHABJIMBATh MPUHAJICKHOCTh H3YUYCHHBIX HEOPTraHUYECKHX WU
OpPraHMYECKUX BEIIECTB K OMpPENEICHHBIM KJaccaM U TPYIIaM COeIWHEHUH,
XapaKTEepU30BaTh UX COCTaB M BAXKHEWIIIME CBOMCTBA; OMPENEIATh BHUIbI
XUMHUYECKHUX CBs3eH (KOBaJeHTHAas, WOHHAs, METa/lIndecKasi, BOJIOPOIHAA),
THUIIBl KPUCTAJUTMYECKUX PEIIETOK BEIIECTB; KIACCH(PUIIMPOBATH XUMUYECKUE
peakuuy;

- chopMupoBaTh TPENCTABICHUS: O XHUMHYECKOM  COCTaBISIOIICH
€CTECTBEHHOHAYYHOW KapTHHBI MHPA, POJIM XMMHUHM B TO3HAHWM SIBIICHUU
npuposibl, B (GOPMHPOBAHUM MBIIUICHUS W KYJIbTYPhl JIMYHOCTH, €€
(YHKITMOHATTFHOM TPaMOTHOCTH, HEOOXOIUMOM IS pelIeHus] MPaKTUIECKUX
3a/1a4 ¥ IKOJOTHYECKH OOOCHOBAHHOTO OTHOIIEHUS K CBOEMY 3/J0POBBIO U
IIPUPOIHOMU Ccpelie;

- YMETh TPOBOJUTH PACUYEThl MO XUMHUYECKUM (QopMysiaM U ypaBHEHUSIM
XUMHYECKUX  peakluid ¢  HCIONb30BaHHEM  (U3MUYECKUX  BEJIHYHH,
XapaKTEePU3YIONIUX BEIIEeCTBA ¢ KOJTMYECTBEHHOW CTOPOHBI: MAacChl, 00beMa
(HOpMallbHBIE YCIIOBHSI) Ta30B, KOJIMYECTBA BEIIECTBA; HCIOIH30BATh
CHUCTEMHBIE XUMHUYECKUE 3HAHUS I TPUHSTHS PEIICHUA B KOHKPETHBIX
YKU3HEHHBIX CUTYalLIUsIX, CBSI3aHHBIX C BEIIECTBAMU U UX IPUMEHEHUEM

OK 02.
Hcnonb3oBath
COBpPEMEHHBIC

B 00/1acTH IEHHOCTH HAYYHOI'O NTO3HAHMSA:
- c(OpMHPOBAHHOCTH MHUPOBO33PEHUS,
COOTBETCTBYIOLIIETO ~ COBPEMEHHOMY  YPOBHIO

- YMETh IJIAHUPOBATh U BHITMIOJIHATH XUMHUECKHUI SKCTIEPUMEHT (TIPEeBpaIeHUS
OPraHMYECKHUX BELIECTB [IPY HAIPEBAHUH, ITOJIYYEHHUE ITUIICHA U U3YUYECHUE €0
CBOWCTB, KAUYE€CTBECHHBIC PEAKIMH Ha albJETUIbl, KpaxMall, YKCYCHYIO




cpeacTBa
TIOWCKa,
aHanm3a u
UHTEPIpPETANN
uHpOpPMALIUHU U
nH(pOpMaInOHH
BI€ TEXHOJIOTHH
TUIst
BBITTOJTHEHHS
3a1a4
npodeccuonan
bHOU
JeSITeTbHOCTH

pa3BUTHUS HAyKM H OOIIECTBEHHOW MPAKTHKH,
OCHOBaHHOTO Ha JIMaJIore KYJbTYD,
CIOCOOCTBYIOIIETO OCO3HAHHUIO CBOETO MecTa B
MOJUKYJIbTYPHOM MHUPE;

- COBEPILIEHCTBOBAHUE A3BIKOBOM M YHMTATEIBCKOU
KyJbTYpbl KaK CpEJCTBa B3aMMOJCHCTBHUS MEXKIY
JIFOJBMHU U IO3HAHUS MUPA;

- OCO3HAHME IIEHHOCTH HAYYHOH JIESITEIbHOCTH,

TOTOBHOCTh  OCYILIECTBJISITH ~ MPOEKTHYIO U
HCCIIEI0BATEIBCKYIO JesTeNbHOCTD
WHJUBUAYAJIBHO U B TPYIIIE;

OBiajgeHne  yHUBEpPCAIbHBIMM  y4eOHBIMHU

NMO3HABATEJILHBIMHU AeHCTBUSMM:

B) padota ¢ uHgopmanmei:

- BJIQJICTh HABBIKAMH TIOJyYEHUsS WHPOpPMAIMH U3
HUCTOYHUKOB Pa3HBIX THIIOB, CaMOCTOSTEIbHO
OCYIIECTBJISTh MOUCK, aHAJU3, CUCTEMATU3AIIUIO0 U
WHTEPIPETAINIO HHPOPMAIIH PA3TUYHBIX BHIOB U
dhopm mpecTaBieHus;

- co3JaBaTh TEKCThl B pa3iM4YHBIX (hopmarax c
Y4eTOM Ha3HAueHUss WHPOpPMAIMU U IIeJICBOK
ayTUTOPUH, BBIOMpas ONTHUMAIBHYIO  (QopmMy
MIPEJICTABJICHHS M BU3YyaTH3aIiH;

- OIICHHBAThb JIOCTOBEPHOCTb, JIETUTUMHOCTD
WH(OpPMAIIMK, €€ COOTBETCTBHE IPABOBBIM U
MOPaIbHO-ITUYECKUM HOPMaM;

- HCIIOJIB30BAaTh CpeJCTBA WH()OPMAIMOHHBIX W
KOMMYHHKAITMOHHBIX TEXHOJOTHH B pEUICHUH
KOTHUTHBHBIX, KOMMYHHKATHBHBIX 17
OpraHM3allMOHHBIX  33a7a4 €  COOJIOJCHHEM
TpeOOBaHUN IPrOHOMHKH, TEXHUKH O€30MacHOCTH,
TUTUEHBI, pecypcocOepekeHus, TPaBOBBIX U
TUYECKMX  HOPM, HOPM  HH(POPMAITMOHHOMN
0e30IMacCHOCTH;

KHCIIOTY; JICHaTypalus OCIKOB MPH HATPEBAHHUH, I[BETHBIC PEAKIIUU OCIKOB;
IPOBOAMTH PEAKIIMM HOHHOTO OOMEHa, OTIPEeAEIsATh CPEAY BOJHBIX PAaCTBOPOB,
KaueCTBEHHBIC pPEaKIUU Ha cynbdar-, KapOOHAT- M XJIOPHI-aHHUOHBI, Ha
KaTUOH aMMOHHUSI; peIlIaTh KCIIEPUMEHTAIbHBIE 3a/1auu 110 TeMaM ""MeTasuibl"
n "Hemeramibl") B COOTBETCTBUM C MpPaBUIaMH TEXHUKHU O€30IaCHOCTH MpHU
oOpallleHuu ¢ BelecTBaMU U Jab0paTOpHBIM 000pyI0BaHUEM; MIPEICTABIATh
pe3yNIbTaThl XMMHYECKOTO OJKCIEPHUMEHTa B (opMe 3amuch ypaBHEHUH
COOTBETCTBYIOIIMX peakuil U (OpMyIUpOBaTh BBIBOABI HAa OCHOBE 3THUX
pe3yIbTaTOB;

- YMETh aHATTU3UPOBATh XUMUUECKYIO HH(OPMAIIHIO, TOIy9aeMyI0 U3 Pa3HbIX
UCTOYHUKOB (CpPEeICTB MacCcoBOM MH(pOpManuu, cetb IHTEpHET U ApyTrue);

- BJIa/IeTh OCHOBHBIMU METOIAMU HAYYHOT'O MIO3HAHUS BEIIECTB M XUMHUECKUX
sIBJICHUH (HaOJI0IeHHEe, U3MEPEHHE, IKCIIEPUMEHT, MOCIIMPOBAHNUE);

- YMEeTh MPOBOAMTH pacdeThl MO XUMHYECKHM (QopMyjaM U ypaBHEHUSIM
XUMHYECKHX  pEaKIUuid ¢  HCIOJB30BAaHWEM  (U3HUYSCKUX  BEJIMYMH,
XapaKTePU3YIOIINX BEIIECTBA C KOJIMYECTBEHHOW CTOPOHBI: Macchl, 00beMa
(HOopManpHBIE YCIIOBHUSI) Ta30B, KOJIMYECTBAa BEHIECTBA; HCIIOIb30BAThH
CHUCTEMHBIE XUMHUYECKHUE 3HAaHUS AJI1 NPUHATUS PEHIeHUH B KOHKPETHBIX
YKU3HEHHBIX CUTYaIIUsIX, CBSI3aHHBIX C BEIIECTBAMH U X MPUMEHEHHUEM




- BIIQJICTh HABBIKAMU PACIIO3HABAHUS U 3aIIUTHI
nHpopMmanuu, nHOOPMAITMOHHONU 0€301TaCHOCTH
JTUYHOCTH;

OK 04.

D¢ dexTuBHO
B3alUMOJICUCTBO
BaTh U
paboTath B
KOJIJICKTUBE U
KOMaH/Ie

- TOTOBHOCTb K CaMOpPa3BUTHIO,
CaMOCTOATEIBHOCTH U CaMOOIIPEEIICHUIO;
-OBJIa/ICHHE HaBbIKaMU yueOHo-
HCCIIEJIOBATENIbCKOM, IPOEKTHOM W COLUMAIBHOU
NESTEIIBHOCTH;

Osinanenue YHHBEPCAJIbLHBIMH
KOMMYHUKATHBHBIMH 1eHICTBUAMM:

0) coBMeCTHas1 AeATeIbHOCThD!

- IIOHMMaTb M HCIOJIb30BAaTh IPEUMYILECTBA
KOMAaHTHOW ¥ MHIAMBHyaTbHOIN paboThI;

- INpUHUMAaTh LEIU COBMECTHOW JEATEIBHOCTH,
OpraHU30BbIBATh U KOOPAMHUPOBATH JCHCTBUA IO
€€ JOCTM)KCHMIO: COCTaBJIATh IUIAH JEHCTBHIA,
pacIpenenaTs pojau ¢ y4eTOM MHEHUN YYaCTHUKOB
00CyX/1aTh pe3yJIbTaThl COBMECTHOM palboTHI;

- KOOPJMHUPOBAaTb U BBHIIOJHATH pPadOTy B

YCIOBUAX peanbHOro, BUPTYaJIBbHOTO u
KOMOWHHUPOBAHHOTO B3aUMOJICUCTBUS;
- OCYLUECTBJIATH IIO3UTUBHOE CTPATETMYECKOE

MOBEJICHUE B PA3JIMYHBIX CUTYAIUAX, TPOSBISATH
TBOPUYECTBO U BOOOpakeHUE, ObITh HHUIIUATUBHBIM
OBiajieHne YHUBEPCAJIbHBIMH PeryJsiTUBHBIMU
AeCTBUAMU:

') MPUHATHE ce0s1 U APYTUX JIO/Aeii:

- IPUHUMATh MOTHUBBI U apTYMEHTBI JPYTUX JIOICH
P aHATN3E PE3y/IbTaTOB JCITCILHOCTH;

- IpU3HaBaTh CBOE MPABO U MPABO APYTUX JIOACH Ha
OINOKHU;

- pa3BUBATh CIIOCOOHOCTH MTOHUMATH MUP C
TTO3UITUH JIPYTOT0 YeJIOBEKa,

- YMETb IUIAHUPOBATH U BBIIIOJIHATh XUMHUUECKUH HKCIIEPUMEHT (IIPEBpALLCHUS
OpPraHMYECKUX BEUIECTB IIPU HArPEBaHUU, IOJIYyUEHHE ITUIIEHA U U3YUEHUE €TO
CBOWCTB, KAaueCTBEHHbIC pEaKUUM Ha aJbJETHIbl, Kpaxmal, YKCYCHYIO
KHUCJIOTY; ACHATypauus OCJIKOB IPH HArpEBaHHH, I[BETHBIC PEAKIIMU OEJIKOB;
IPOBOJUTH PEAKLIUU HOHHOTO 0OMEHa, OIPEeIIsATh CPely BOJHBIX paCTBOPOB,
KayeCTBEHHbIE pEaKUUM Ha cyiabdar-, kapOoHAT- W XJIOPUI-aHUOHBI, Ha
KaTHOH aMMOHMS; PELIaTh 3KCIIEpUMEHTANIbHBIE 3a/1a41 110 TeMaM "MeTaisl"
u "Hemerannel'") B COOTBETCTBUM C MpaBUJIAMHU TEXHUKU OE30MaCHOCTU MPHU
oOpallleHnH ¢ BellecTBaMH U JIAOOPaTOPHBIM 000pYyI0BaHUEM; ITPEICTABIATh
pe3yabTaThl XWMHYECKOTO SKCIIepHUMEHTa B (opMe 3amucH ypaBHEHUH
COOTBETCTBYIOLMX PEAKIMA U (HOpPMYyIMpPOBATh BHIBOJBl HA OCHOBE 3THUX
pe3yIbTaTOB




OK 07. B 00/1acTH 3K0J10THY€CKOT0 BOCITUTAHMS: - chopMUpOBaTh TPEACTABJICHUSA: O XHMHUYECKOW  COCTaBISIONICH
CopeiicTBoBath | - C(HOPMUPOBAHHOCTh SKOJIOTMUECKON KYNbTYpbI, | €CTECTBEHHOHAYYHON KapTHHBI MHUpPA, POJIM XMUMHUU B TO3HAHUU SIBJICHUH
COXPaHEHHUIO MOHMMaHHE BIIMSHUS COLMAIBbHO-3KOHOMUYECKUX | MPUPOAbI, B (OPMHPOBAHMUH MBIIUICHUS M KYJIbTYpPbl JMYHOCTH, €€
OKpY)XKarollled | MpoLlecCOB  HA  COCTOSHUE  MPUPOAHON ¥ | QyHKUIMOHAIBHON IPaMOTHOCTH, HEOOXOAUMOM ISl pElIeHUs MPAKTHYECKUX
Cpelibl, COLMAJILHOW  Cpelbl, OCO3HAHHWE TJ00AIBHOTO | 33/1a4 U KOJOTMYECKH OOOCHOBAHHOI'O OTHOIICHHS K CBOEMY 3/I0POBBIO U
pecypcocOepex | XxapakTepa IKOJIOTUYECKUX MPOoOIeM; IPUPOJTHON cpee;
€HHUIO, - IUIAHUPOBAaHHME M OCYILIECTBIICHHE JCHCTBHI B | - YMETh COONIOATh MPABUIIA SKOJIOTUUYECKU LEIecO00pa3HOro MOBEIEHUS B
MIPUMEHSATH OKpYy)Xarolllel cpeae Ha OCHOBE 3HAHUSA ILeNel | ObITy U TPYIAOBOM AESITENIbHOCTH B IIENISAX COXPAaHEHUS CBOETO 370POBbS U
3HaHUs 00 YCTOMYMBOTO pPa3BUTHUS YEJIOBEUECTBA; OKPY’KalOIlled INPUPOJHOM CPENbl; YUYUTHIBATH OINACHOCTH BO3JECHCTBUS Ha
U3MEHEHUU AKTUBHOE HETIPUATHUE JECHCTBUM, IPUHOCSIIMX BpPE] | )KUBbIE OpPraHU3Mbl OIPEICICHHBIX BEIIECTB, MOHUMAsl CMBICI IOKA3aTest
KJIMMATa, OKpY>Karollen cpere; MPEAEIBbHON JOMYCTUMON KOHIIEHTPALUH
MPUHIHUIIBI - yMEHHE MPOTHO3UPOBATH HEOIArOMPUATHBIC
OepexIInBOro 9KOJIOTMUECKHUE MOCHEACTBUS MPEANPUHUMAEMbBIX
MIPOU3BOJCTBA, | ACUCTBUH, IPEIOTBPAILATH HX;
3¢ heKTHBHO - pacumpermne OTIbITa NEeATeTbHOCTH
JIEHCTBOBATh B | HKOJIOTMYECKON HAIIPaBICHHOCTH;
Ype3BbIYAHBIX | - OBJIAJICHHE HaBbIKAMU y4eOHO-
CUTYaLUsAX HCCJIEIOBATENIBCKOM, IPOEKTHON M COLMAIbHON

NeSITeNIbHOCTH;
IIKS...

3 [IK yxassiBatores B cootBerctBin ¢ PTOC CIIO peannsyemoii mpodeccnn / CrielnatbHOCTH




2. CTPYKTYPA U COJAEP)KAHUE OBIIEOBPA3OBATEJIBHOM IV CHUILIAHBI

«XHUMUSA»

2.1. O0beM QM CHUIIMHBI K BHAbI YUeOHO# padoThl

Bun yueOHo# padoThl

O0BeM B yacax

O61beM 00pa3oBaTeIbHON MPOrpaMMBbl JUCHUTIIMHBI 72
B T.4

OcHoOBHOe coiep:KaHue 64
BT. 4..

TEOpEeTUIECKOe 00yICHHE 30
MPAKTHYCCKHUE 3aHATUS 24
na0opaTOpHbIE 3aHATUS 10
IIpodeccuonanbHO-0OpHMEHTHPOBAHHOE CO/Iep:kaHue (coep:KaHne 5
NPHUKJIATHOTO MOIYJIs)

BT. 4..

TEOpETUIECKOoe O0yueHue 2
IIPAKTUYECKHUE 3aHATU 4
IMpome:xyrounasi arrectanusi (1uddepeHINPOBaHHBII 3aUeT) 2
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2.2. TemaTn4yecKkMii IJIAH U COAEPKAHME TUCUHUILTHUHBI

HanmeHnoBanue Conep:kanue y4yeOHOro MaTtepuasa (0OCHOBHOE M MPO(PeCcCHOHATBLHO-OPUEHTHPOBAHHOE), OBLeM 1aco dopMupyemMble
. 'beM 4aCOB
pa3aesioB U TeM JadopaTopHble U MPAKTHYECKHE 3aAHATHS, PUKJIATHON MOTYJIb KOMIIETEHITHH
1 2 3 4
OcHOBHOE coepKaHue 64
Pa3nes 1. OcHOBBI CTPpOEHHUs BellecTBa 6
Tema 1.1. OcHOBHOe coep:KaHue 4 OK 01
CtpoeHue aToOMOB
XUMHUECKHIX Teopernueckoe o0y4yeHune 2
JJIEMEHTOB U _ _
npupona CoBpemeHHass Mojielib CTpoeHUsT aroMa. CHMBOJWMYECKUH S3BIK XUMHHU. XHUMHYECKHH DSJIEMEHT.
XHMU9ECKOi OnexTpoHHas KoH¢urypauus aroma. Knaccudukanuss XMMHUYECKHX JIEMEHTOB (s-, P-, d-?JICMCHTI)I).
CBSI3H BanentHrle 3JICKTPOHBI. BaneHTHOCTB. DJIEKTpOHHAA npupoaa XUMHYECKOHN CBS3U. 2
DNeKTpOOTPULIATEIFHOCTh. BuAbl XUMHYECKOW CBsi3u (KOBaJieHTHAs, HWOHHAs, METAJUIMYECKas,
BOJOPOJIHAS) U CITOCOOBI €€ 00pa3oBaHUA
IIpakTH4eckne 3aHATHSA 2
Pemienne 3agaHuii Ha WCIOJIBb30BAaHHE XHMMHYECKOW CHMBOJHMKH W HAa3BaHUM COCAMHEHUH IO
HOMEHKJIAType MEXIYHAPOIHOTO COI03a TEOPETUYECKON U TPUKJIAAHON XUMUH U TPUBUAJIBHBIX Ha3BaHUI
JUISL COCTABIICHUSI XUMUYECKHX (POPMYI IBYXaTOMHBIX COSAMHEHUN (OKCHUIOB, CyNb(UI0B, THAPUIOB U
T.I1.) ¥ IPYTUX HEOPTAaHUYECKUX COCTUHEHHUH OTICIIbHBIX KJIACCOB. 2
[IpakTHueckue 3aaHusl Ha YCTAHOBIIEHUE CBA3U MEXAY CTPOCHHEM aTOMOB XMMHUYECKUX 3JIEMEHTOB U
MEPUOTMYECKIM H3MEHEHHEM CBOWCTB XMMHYECKUX DJIEMEHTOB W UX COCIUHEHUW B COOTBETCTBUU C
nonoxenueM [lepuoanueckoi CUCTEMBI.
Tema 1.2. OcHoBHOe coJiep:KkaHue 2 OK 01
Ileproanueckuii OK 02
3aKk0H M Ta6nmua | IIPAKTHYECKHE 3aHSATHSI 2
.. Menneneera y
[Tepuonnueckas cucrema xumudeckux sneMeHToB J[.M. MenaeneeBa. ®u3nyueckuii CMbICIT 5

HepI/IO,Z[I/I"ICCKOFO 3aKOHa I[I/I MeHnpeneena. 3aKOHOMCpHOCTI/I U3MEHEHHS CBOMCTB XMMHUUYECKUX
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3JIEMEHTOB, 00Pa3yeMbIX UMH MPOCTHIX U CIOKHBIX BEIIECTB B COOTBETCTBUH C MOJIOKCHUEM
XUMHUYECKOTO AieMeHTa B [lepronnueckoii cucreMe. MUpOBO33peHUYECKOE M HAYYHOE 3HAYCHUE
[Tepuoanueckoro 3akona JI.1. Menneneesa. [Iporuosst .M. MenneneeBa. OTKpbITHE HOBBIX
XAMUYECKHUX DJIEMEHTOB.

Perienue npakTuKo-OpUEHTUPOBAHHBIX TEOPETUUECKUX 3aJJaHUN HA XapaKTePU3AIUI0 XUMUYECKUX
371eMeHTOB «MeTauTn4ecKre / HeMeTaUIMYeCKUE CBOMCTBA, JIEKTPOOTPUILIATEIILHOCTh XMMHUYECKUX
3JIEMEHTOB B COOTBETCTBUU C UX 3JIEKTPOHHBIM CTPOCHHEM U MOJ0KEHUEM B IEPUOJUUECKOM CUCTEME
XUMu4YecKux djemenToB .M. MenaeneeBay

Paznen 2. Xumndeckue peakinuu 10
Tema 2.1. Tumesl OcHoOBHOe cojiep:KaHue 4 OK 01
XUMUYECKUX
peaktmit Teopernueckoe o0yueHue 2

Knaccugukanus v TUIIBI XUMHUUYECKUX PEAKLIUI C yyacTHEeM HeopraHuyeckux BemiecTB. CocTaBiieHUe

yYpaBHEHHUN peaKIUi COeUHEHUS, PA3JI0KEeHUsI, 3aMEIICHHs], OOMEHa, B T.4. PEaKIMi TOPEHUsI,

OKHCJICHUS-BOCCTAHOBJICHHUSI.

VYpaBHeHUsI OKUCIEHUSI-BOccTaHOBIIeHU. CTeneHb okucaeHusl. OKUCINTENb U BOCCTAHOBUTENbD. 2

CocraBiieHHE U ypaBHUBAHUE OKHCIUTEIBHO-BOCCTAHOBUTENIBHBIX PEAKIIMI METOIOM 3JIEKTPOHHOTO

6ananca. OKHCIUTENbHO-BOCCTAHOBUTENIbHBIE PEAKLIUU B IPUPO/IE, IPOM3BOACTBEHHBIX IIpoLieccax U

KHU3HEIEATEIIBHOCTH OpraHU3MOB

IIpakTH4eckue 3aHATHSA 2

KonnuectBeHHble OTHOLIEHUS B XUMUU. OCHOBHbBIE KOJIMYECTBEHHBIE 3aKOHBl B XUMHUU U PacdeThbl IO

YPAaBHEHUSIM XUMHUYECKMX peakuui. Moib Kak eIuHuIa KOJIMYECTBAa BellecTBa. MolsipHas Macca.

3aKOHBI COXPAaHEHHUs Macchl M 3HEpruu. 3akoH ABoraapo. MosspHelii 00beM razoB. OTHOCHUTENbHAS 2

IUIOTHOCTH Ta3oB. PacyeTsl Mo ypaBHEHUSM XMMHUYECKHX PEAKLUH C MCIOIB30BAaHHEM MAacchl, 00beMa

(HOpMaJibHBIE YCIIOBUSI) Ta30B, KOJIMYECTBA BEIIECTBA
Tema 2.2. OcHoBHOE coaepKaHue 4 OK 01
DNEKTPOIUTHUECKA OK 04
s acconuamus u | 1 €opeTHdecKoe odyqenne 2
MOHHBII 0OMEH )
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Teopus aneKTpoUTHYECKON aucconranuu. oHbl. DIEKTPOIUTHI, HEAIEKTPOIUTHI. Peakiiuu MOHHOTO
obmena. CocTaBiieHHE peaklUil MOHHOrO OOMEHa IyTeM COCTAaBJIEHUS UX IOJIHBIX U COKpAIIEHHBIX
HMOHHBIX YpaBHEHUH. KHCIOTHO-OCHOBHBIE peaKIIMU. 3aJaHUsI HA COCTABJIIEHUE HOHHBIX PeaKIuil

JlaGopaTopHble 3aHATHS 2
JlaGopaTopHas pabota “THITbl XUMHUYECKUX PEaKIIhii”.
HccnenoBanue TUTIOB (TI0 COCTaBY M KOJMYECTBY MCXOIHBIX U 00Pa3yIOMIUXCS BEIIECTB) M MPU3HAKOB 9
XUMHUecKuX peakuuid. [IpoBenenue peakiuit HOHHOTO OOMEHa, OMpe/iesieHNne CPeIbl BOJAHBIX
pacTBOPOB. 3a7aHusl HA COCTABJICHHE MOHHBIX PEaKIIUil
KonTtpoibHasn
CrtpoeHue BelecTBa U XUMHUYECKUE PEaKIIUU 2
padora 1
Pasznea 3. CTpoeHue U CBOICTBA HEOPraHUYECKHUX BELIECTB 16
Tema 3.1. OcHoBHOe coJep:kaHue 4 OK 01
Kiaccudukanms, OK 02
HOMEHKIATypa i Teopernueckoe o0yueHue 2 TIK.2.1 -
CTpOCHHE . .
HTeI()) I — [Tpeamer Heopranuveckoit xumun. Kinaccudukaims HeopraHU4ecKux BeniecTB. [IpocTeie u crokHbIC 23.02.02;
p BemecTBa. OCHOBHBIE KIIACCHI CIIOKHBIX BEIIECTB (OKCHIBI, THAPOKCUABI, KUCIOTHI, COJIH). B3anMocBs3b IIK.4.2-
BEII[ECTB .
m HEOPraHUYECKHX BEIIEeCTB. ATrperaTHble COCTOSIHUS BemiecTBa. Kpucramimueckue u aMmophHbIe 23.02.07,
BelecTBa. TUIBI KPUCTAITUNYECKUX PEIIETOK (aTOMHasl, MOJICKYJIsIpHAs, MOHHASI, METAJIITNYecKasi). 2 IIK.1.2 —
3aBUCUMOCTDH (DU3UYECKUX CBOMCTB BEIIECTBA OT TUIA KPUCTATUIMUECKON PEIIETKH. 3aBUCUMOCTh 15.02.16
XUMHYECKON aKTUBHOCTHU BEIIECTB OT BU/Ia XUMHUUECKOMN CBSI3U U THIA KPUCTATTUYECKON PEIIETKH. K11 -
ITprnumHEl MHOTO0OOpA3Hs BEIIECTB A
P P 13.02.11
IIpakTHyeckue 3aHATHS 2
Homenknatypa HeopraHmuecKux BEIIECTB: HA3BAaHHUE BEIIECTBA UCXO/IS U3 UX XUMUYECKOU (popMyITb
WJTU COCTABJICHHE XUMHUUYECKON (DOPMYJITBI HCXOS U3 Ha3BAHUS BEIIECTBA 110 MEXIyHAPOHOU
(MIOITAK) nnu TpuBHAJIBHON HOMEHKIIATYDE. 2

Pemenne mnpakThyeckux 3aJaHUN IO KiIacCU(PHUKAIMU, HOMEHKJIAType M XHUMHUYECKUM (opmynam
HEOPraHMYECKUX BELIECTB Pa3JIMYHBIX KJIaccoB (yrapHbli ra3, YIVIEKHCIBIM Ta3, aMMHaK, ranieHas
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W3BECTh, HETallleHas! U3BECTh, MUThEBAs COAA U PYTHX): HA3bIBATh U COCTABIATH (DOPMYIIBI XUMUYECKHUX
BEILIECTB, ONPEIEIATh MPUHAIICKHOCTD K KJIaccy.

HcTounnku XumMudeckoi nHpopMaIuu (CpeicTB MacCoOBOM MHpopMaIuu, ceth HTepHET U IpyrHe).
[Touck nHpopMauu 1Mo Ha3BaHUSAM, UACHTU(UKATOPAM, CTPYKTYPHBIM (hopMyriam

Tema 3.2. ®usuko-| OcHOBHOE coep:kaHne OK 01
XAMHYECKHE OK 02
CBOICTBA Teopernueckoe o0yuenue TIK.1.2 —
HCOPTAMMHACCINX I\ ferammer, OOmme ¢usznyeckne ¥ XUMHUYECKUE CBOMcTBa MeTaiwioB. CriocoObl moiyueHus. 3HaYeHUE 15.02.16
petects METaJUIOB M HEMETA/VIOB B NPHUPOAEC M KU3HEIAEATEIbHOCTH 4elloBeKa M opraHu3moB. Kopposus IIK.2.1 -

METaJUIOB: BUbI KOPPO3UH, CIIOCOOBI 3AIIMTHI METAINIOB OT KOPPO3UU 23.02.02;

IIK . 4.2-

Hemeramner. OOmue ¢u3nueckne W XHMHYECKHE CBOWCTBA HEMETAUIOB. THIIMYHBIC CBOWCTBA 23.02.07-

HemetaiioB [V— VII rpynn. Knaccuduxarus 1 HoMeHKIaTypa coeMHEeHH HeMeTaoB. KpyroBopoTsl TIK.11 _’

OMOTCHHBIX YJICMCHTOB B TIPHPOJIC "

13.02.11

XHUMHYECKHE CBOMCTBA OCHOBHBIX KJIACCOB HEOPTaHUYECKUX BEIIECTB (OKCHUIOB, THUIPOKCUIIOB, KUCIIOT,

coneil u 1p.). 3aKOHOMEPHOCTH B U3MEHEHUHU CBOMCTB MPOCTHIX BEUIECTB, BOJOPOIHBIX COCTUHEHU,

BBICIINX OKCHJIOB U THAPOKCUJIOB

I[IpakTHyeckne 3aHATHA

CocraBnenrne ypaBHCHMM XUMHUYECKHUX PEAKIMN C YJaCTHEM IPOCTBIX M CIOXKHBIX HEOPTaHUYECKUX

BEIIECTB: METAJUIOB W HEMETAJUIOB; OKCHUIOB METaJIOB, HEMETaUIOB W aM(OTEpPHBIX JJIEMEHTOB;

HEOPraHUYeCKHX KHUCIOT, OCHOBaHHMH © aM(OTEPHBIX THUIPOKCHUIOB;, HEOPTaHUUECKHX COJICH,

XapaKTEePU3YIOUIUX UX CBOMCTBA.

Pemenne mpakTUKO-OPUEHTHPOBAHHBIX TEOPETUYECKHUX 3aJaHUI Ha CBOMCTBA, COCTAB, IOJYYEHUE H

0e30MacHOe UCIONIB30BAHUE BAXKHEHIINX HEOPraHMYECKUX BEMIECTB B OBITY M MPaKTHYECKOH

NEATEIbHOCTH YEJIOBEKA
Tema 3.3. OcHoBHOe coep:kaHue OK 01
WNnentudukanus OK 02
HeOpraHWYeCKHX JlabopaTopHble 3aHATHS OK 04
BEILIECTB

JlabopaTtopHas pabota «aeHTHhUKAINS HEOPTAHUIECKUX BEIIECTBY.
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Pemrenue sKkcriepUMEHTANbHBIX 3a/ad MO XUMHUYECKUM CBOWCTBAM METAJIOB M HEMETAJJIOB, IO
pacro3HaBaHUIO U MOTYYSHHUIO COSAMHEHUN METAJJIOB U HEMETAIIIOB.

WNnentudukanuss HEOPraHUYECKUX BEIIECTB C HUCIHOJIb30BAaHUEM HX (DU3MKO-XUMUYECKUX CBOMCTB,
XapaKTepHBIX KAaueCTBEHHBIX peakiuil. KauecTBeHHble peakiuu Ha cyiabdar-, kapOOHAT- U XJIOPHI-
AQHUOHBI, HA KATUOH aMMOHUS

KonTpoibHasn
padora 2

CBolicTBa HEOPraHUYECKUX BEILIECTB

Pazpen 4.

CTpoeHue u CBOMCTBA OPraHUYEeCKHUX BelIECTB

24

Tema 4.1.
Kiaccudukanms,
CTPOCHHUE U
HOMEHKJIaTypa
OpPraHUYeCKUX
BEIIIECTB

OcHoBHOE CoAcpiKaHue

Teopernueckoe o0yueHue

[TosiBnenue u pa3BuTHE OpraHMYeckol XUMUM Kak Hayku. [Ipenmer opranndeckoit xumun. Mecro u
3HAYEHUE OPraHUYECKOW XMMHH B CUCTEME €CTECTBEHHBIX HayK.

XUMHUECKOE CTPOCHUE KaK HOPSJI0K COEAMHEHHs aTOMOB B MOJIEKYJIE COIVIACHO MX BaJIEHTHOCTH.
OcCHOBHBIE TIOJIOKEHUS TEOPUU XMMHUYECKOTO CTPOCHMsI OpraHuyeckux coeauHenuid A.M. bytieposa.
VYrnepoaHslii CKENET OpPraHW4YeCKOM MOJIEKYJbl. 3aBUCHUMOCTb CBOMCTB BEIIECTB OT XUMHUYECKOTO
CTpOEHUS MOJIeKyJ. MI3oMepusi U U30Mephl.

[Tonatne o ¢yHkuuoHaneHOW rpynne. Panukan. IlpuHnunel kinaccu@uUKauyd  OpraHUYECKHX
coequHeHn. Mex1yHapo/iHasi HOMEHKJIaTypa U MPUHIIUITBI HOMEHKJIATYpbl OPraHU4eCKUX COCTUHEHUI.
[Tonsatue 00 azoTcoAepKaIIUX COCAUHEHUAX, OMOIOrMYECKH aKTUBHBIX BEIEeCTBax (yIJIeBO/AAX, KUPaAX,
OenKax M Jip.), BBICOKOMOJIEKYJIIPHBIX COETUHEHUSIX (MOHOMED, OJUMED, CTPYKTYPHOE 3BEHO)

HpaKaneCKue 3aHATHSA

Homenknatypa OpraHMYeCKHUX COEIMHEHUN OTAETbHBIX KJIacCOB (HACHIIICHHBIC, HEHACHIIIEHHBIC H
apOMaTHYECKHE YTJICBOJIOPOJBI, CITUPTHI, (DEHOJIBI, aJIbJICTH/IbI, KETOHBI, KApOOHOBBIC KHCIOTHI U JIp.)
CocTaBiieHHE TIOJNHBIX W COKPAIIEHHBIX CTPYKTYPHBIX (HOPMYN OPraHMYECKHX BEIIECTB OTIECIbHBIX
KJIACCOB, HWCIIOJIb3Ysd WX Ha3BaHUSA IO CHCTEMATHYCCKOH W TPUBHAIBHOW HOMEHKJAType (ITHIICH,
alleTHiIeH, THIEepUH, (eHos, (GopMalbIerui, yKCycHas KHUCIIOTa, TIUIUH). Pacdersl mpocreiimieit
(hopMyITBI OPraHMYECKOM MOJIEKYIIBI, UCXOIS U3 DJIEMEHTHOTO cocTara (B %)

OK 01
IIK.2.1 -
23.02.02;
IIK.4.2-
23.02.07;
IIK.1.2 -
15.02.16
IIK.1.1 -
13.02.11

OcHoBHOe coaep:kaHue

12
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Tema 4.2.
CpolicTBa
OpTraHUYECKHUX
COCTUHEHUN

TeopeTuyeckoe o0yueHue

OU3NKO-XUMUYECKUE CBOWCTBA OPraHUYECKUX COEIMHEHUN OTHENbHBIX KJaccoB (0COOEHHOCTH
KJaccu()UKAMU 1 HOMEHKJIATyphl BHYTPH KJIacca; TOMOJIOTHUYECKUH psif v o0mas popmyina; U30Mepus;
(bu3nyecKkre CBOMCTBA; XUMUYECKHE CBOMCTBA; CLIOCOOBI MOTYUYCHHS):

— TpeJebHbIe YIIIeBOAOPOIbl (AIKaHbl U IHKJIOANKaHbl). ['opeHrne mMeTaHa Kak OJWH M3 OCHOBHBIX
HMCTOYHHKOB TEIJIa B IPOMBIIINICHHOCTH U ObITy. CBOKCTBA MPUPOAHBIX YIIIEBOAOPOIOB, HAXOXKICHHUE B
MPUPOJIC U TPUMEHEHHUE AIKAHOB;

— HeTpeiebHbIC (ATKEHBI, ATKWHBI M aJIKaIUEHbI) 1 apOMaTHYECKHE YIIIeBOA0POIbl. ['opeHune arneTmieHa
KaK MCTOYHHMK BBHICOKOTEMIIEPATYPHOTO IAMEHH JIJISl CBAPKU U PE3KU METAILIOB

— KUCJIOPOACOICPIKAIINE COSTUHEHUS (CIUPTHI U ()EHOJIIbI, KAPOOHOBBIC KUCIOTHI U 3(PHUPHI, AJTbICTHIIBI U
KETOHBI, JKUPBI, yrieBoasl). [IpakTHueckoe MNpPUMEHEHHE OSTUJICHIJIMKOISA, TJIHLEpHHa, (QeHoa.
[Ipumenenne Qopmanpaernaa, ameraibJeTHaa, YKCYCHOH KHCIOThL. MpUla Kak COJU  BBICIIUX
KapOOHOBBIX KHCIIOT. MOIOIIIHE CBOKWCTBA MbLja

— a30Tco/iepKallue COeAMHEHNS (aMUHBI 1 AMUHOKHUCIIOTHI, OeNkn). BricokoMomNeKynapHble COeTUHEHUS
(cunTeTMYeCKMEe U OWOJOTMYECKU-aKTHUBHBIC). MoHOMEp, MOJUMEp, CTPYKTYPHOE  3BEHO.
[Tonumepu3anus 3TUIeHa KaKk OCHOBHOE HAIlPaBJIEHUE €r0 UCIOJIb30BAHUS.

I'eneTnyeckas CBsI3b MCXKIY KilaCCaMU OpPTraHUYCCKUX COC)II/IHGHI/II\/'I

HpaKaneCKue 3aHATHSA

CBolicTBa OpraHMYECKMX COEIMHEHUN OTAEIbHBIX KJIAccOB (TpUBHAIbHAS M MEXJIyHapOJHas
HOMEHKJIaTypa, XUMHUUECKUE CBOMCTBA, CIIOCOOBI MOMYUYeHHUs): TpeAebHbIe (AIKaHbl U LUKIOAIKaHBbI),
HenpeJenbHble (aJIKEHbI, aJKUHBI U aJIKaJIue€Hbl) 1 apOMaTUYECKUE YIJIEBOJOPO/Ibl, CIUPTHI U (DEHOIIBI,
KapOOHOBBIE KUCIIOTHI U 3(UPHI, alIbAECTH/IbI U KETOHBI, aMUHBI 1 aMUHOKHCIIOTHI, BHICOKOMOJIEKYJISIpHBIE
COEIMHEHMS. 3aJaHusl Ha COCTAaBJICHUE YPAaBHEHMH XMMHMYECKUX PEAKIMM C y4aCTHEM OpPraHUYEeCKHUX
BEILECTB HA OCHOBAaHUU UX COCTaBa U CTPOCHUS

CocraBreHne cxeM peakiuidi (B TOM 4YHCIE 1O TMPEATOKEHHBIM IIeTOYKaM TMpeBpalleHuit),
XapaKTEPU3YIONIUX XUMUUYECKHE CBOWCTBA OPTaHUYECKUX COSTMHEHUI OTIEIBHBIX KJIACCOB, CIIOCOOBI X
MOJYyYEHUS] M Ha3BaHUE OPraHUYECKUX COCAMHEHUN 1O TPUBHAIBHOM WM MEXKIyHAPOJAHOU
CUCTEMAaTHYECKON HOMEHKJIIAType.

OK 01

OK 02

OK 04
IIK.2.1 -
23.02.02;
1IK . 4.2-
23.02.07;
IIK.1.2 —
15.02.16
IIK.1.1 -
13.02.11
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PemeHne mpakTUKO-OPUEHTUPOBAHHBIX TEOPETUYECKUX 3aJaHUM HA CBOWCTBA OPraHUYECKHUX
COCUHEHUH OTAEIBHBIX KIACCOB

JlabGoparopHasi padora

JlaboparopHast pabota “IIpeBpaiiieHus: OpraHUYECKUX BEIIESCTB IIPH HArpeBaHUU".
[MosydeHue STHICHA U U3yYECHUE €0 CBOWCTB. MOICTUPOBAHUE MOJIEKYI M XUMHUYCCKUX TPEBPAICHUI
Ha [IpUMepe dTaHa, STHJICHA, allCTUIICHA U JIp.

Tema 4.3.
WNnentudukanus
OpPraHUYECKUX
BEILIECTB, UX
3HAYEHUE U
MIPUMCHCHHE B
OBITOBOM U
IIPOU3BOJCTBEHHOMN
EeITEIbHOCTH
yeJgoBeKa

OcHOBHOe coiep:KaHue

TeopeaneCKoe oﬁyqelme

buooprannueckue coenuHeHus. IlpumeHeHune u Ouosjoruuyeckas poJib yrieBojoB. OKucIeHHE
YIJIE€BOJOB — MCTOYHUK OHHEPrUM HKUBBIX OpraHu3MoB. OOnacTh NpPUMEHEHUS aMUHOKHUCIIOT.
ITpeBpartenust 6€1K0B MUK B opranusMe. buonoruueckue pynkunu 6enkoB. buongornueckue GpyHKIuu
XKUpOB. PoJib opraHnyeckoil XuMuM B peLIeHUH MTPo0JIeM MUIIEBOW O€30I1aCHOCTH

Ponp opranuuyeckoil XUMHM B pEIIEHUH MPOOJIEeM HHEPreTHUecKo Oe30MacHOCTH, B PAa3BUTHUU
MEAMIIMHBI, CO3aHUH HOBBIX MaT€pUaJIOB, HOBbIX HMCTOYHHUKOB YHEPIHH (aJIbTEPHATUBHbBIE HCTOYHUKU
sHeprum). OnacHOCTh BO3JEHCTBYS HA KUBbIE OPraHU3Mbl OPraHUYECKHUX BELIECTB OTAEIbHBIX KJIACCOB
(yrnmeBomoposl, CHUPTHI, (DEHOJNBI, XJIOPOPraHUYECKHE IPOU3BOJAHBIC, ANbAETHABI U [1p.), CMBICI
[IOKa3aTelIs MPeAebHO JOIyCTUMON KOHLIEHTpaluu

JlaGopaTopHble 3aHATHUS

JlaboparopHas padota: “UneHTrduKaIns OpraHUYECKUX COSAMHEHUN OTEIbHBIX KIIACCOB”
WNnentudukanus opraHMuecKUX COeIMHEHUHN OTAETbHBIX KJIACCOB (HA MpUMeEpe allbJIernJI0B, Kpaxmara,
YKCYCHOM KHCIIOTBI, OEJTKOB M T.II.) C UCTIOJIb30BaHUEM UX (PU3MKO-XMMUYECKUX CBOIMCTB M XapaKTEPHBIX
KauecTBeHHbIX peakiuil. JleHarypanusi Oenka npu HarpeBaHuH. lIBeTHble peakuuu OEIKOB.
BO3HMKHOBEHHE aHAMTHUYECKOIO CUTHAajla C TOYKH 3PEHUS XMMHUYECKHX MPOILECCOB MPU MPOTEKAHUU
KaueCTBEHHOW peaKIiH, MO3BOJISIONIEH HACHTUQUIIMPOBATH NPEAJIOKEHHbIE OpraHN4YeCKHe BEIECTBA

KonTpouabnas
padora 3

CTpyKTypa U CBOMCTBA OPraHUYECKUX BEILIECTB

OK 01

OK 02

OK 04
IIK.2.1 -
23.02.02;
IIK.4.2-
23.02.07;
IIK.1.2 -
15.02.16
IIK.1.1 -
13.02.11
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Pazpgea 5.

Kunernueckue u TepMOAUHAMUYECKHE 3AaKOHOMEPHOCTH NMPOTEKAHUSI XMMHYECKUX peakuii

CkopocTh OcHoBHOe coJep:xkaHue OK 01
XUMHUYECKHUX OK 02
peakiuii. TeopeTuyeckoe o0yueHue K21 -
XumMuyeckoe 23.02.02;
PpaBHOBECHC CKopocTh peakiuu, €€ 3aBUCUMOCTh OT Pa3jMyYHBbIX (DAaKTOPOB: MPUPOJIBI PEArupyrolIuX BEIIECTB, IIK . 4.2-
KOHIEHTPALMM pEarupyrolux BELIECTB, TEMIIEPATYpPhl M IUIOWAAM PEAKLIMOHHOW IOBEPXHOCTH. 23.02.07;
TemnoBsie 3¢ (heKThl XUMUYECKUX peakiuil. K30~ U SHJO0TEPMHUUECKUE, PEAKIIHH. IIK.1.2 —
OO6paTumocTh peakuuii. XuMHYECKOE paBHOBECHE U €TI0 CMEIIEHUE 101 IEUCTBUEM Pa3IMUHbIX (PAKTOPOB 15.02.16
(KOHIIEHTpalMsl peareHTOB WJIM TPOAYKTOB pEaKIUHu, HaBJICHUE, TEMIeparypa) JUis CO3JaHUS 1IK.11
ONTUMAJIbHBIX YCIOBUM IIPOTEKaHUs XUMU4ecKux npoueccos. IIpunnun Jle [larense o
13.02.11
IIpakTHYeckue 3aHATHA OK 01
OK 02
IIK.2.1 -
Pemienne npakTHKO-OPUEHTUPOBAHHBIX 3aJaHUN Ha aHaIU3 (aKTOPOB, BIMAIOLUIMX HAa H3MEHEHHE 23.02.02;
CKOPOCTH XUMHYECKON pPEeaKlMU, B T.4. C HO3ULUI SKOJIOTMUECKH 11e]1€CO00pa3HOro MoBeACHUS B ObITY U IIK.4.2-
TPYAOBOM AECATEIBHOCTH B LEIAX COXPAHEHUS CBOETO 3I0POBbsI U OKPYKAIOILIEH IIPUPOJHOMN CPEBI. 23.02.07;
Pemenne mnpakTHKO-OPMEHTUPOBAHHBIX 3aJaHUM Ha npuMmeHeHue npuHouna Jle-Illarense st IK.1.2 —
HaXOXKJCHHUsS HalpaBJIEHUs] CMEIIEHHs pPAaBHOBECHS XHWMHYECKOH peakuuu M aHainu3 (HaKkTopoB, 15.02.16
BIIMAIOIINX HA CMEUIEHUE XUMUYECKOTO PABHOBECUS K11
13.02.11
Pazneu 6. PacrBopsI
Tema 6.1. OcHoBHOe coJiep:kaHue OK 01
[TonsTue o OK 02
pacTBOpax Teoperuueckoe o0yueHue OK 07
PactBopenne kak ¢usznko-xumuueckuid mporecc. PactBopsl. CriocoObl NPUTOTOBIIEHUS PAaCTBOPOB. TIK.2.1 -
23.02.02;

PaCTBOpI/IMOCTB. MaccoBas 10 PacTBOPCHHOT'O BCHICCTBA. CMBEICT ITOKa3aTels npeaciIibHO ,[[OHyCTHMOﬁ
KOHIOCHTPAMXU U €T0 UCIIOJIBb30BAHUC B OLICHKEC 9KOJIOTHYECKOM 0€30IaCHOCTH.
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[IpaBmiia SKOJOTMYECKU MeIecOo00pa3HOTO MOBEICHUS B OBITY U TPYIOBOU ICSATEILHOCTH B IEJSAX

IIK . 4.2-

COXPAHEHMsI CBOETO 3/I0POBbSI M OKPY)KAIOLIEH MPUPOIHON Cpelbl; OMACHOCTh BO3ACHCTBUS HA YKUBBIE 23.02.07;
OpPraHU3MBbI ONPE/IEIICHHBIX BEIIECTB. TIK.1.2 —
Perienue npakTuko-OpUeHTUPOBAHHBIX PACUETHBIX 3aJjaHUN HA PACTBOPHI, UCIOJIb3yEeMble B OBITOBOW U 15.02.16
IIPOU3BOJICTBEHHON JESATEILHOCTH YEJIOBEKA
IIK.1.1 -
13.02.11
Tema 6.2. OCHOBHOE cofiepKaHNe OK 01
Uccnenosanue OK 02
CBOMCTB pacTBOpPOB .JIaﬁopaToprle 3aHATUSA OK 04
IIK.2.1 -
23.02.02;
1IK . 4.2-
JIaGoparopHas pabota «IIpuroToBiaeHue pacTBOPOB».
[IpuroTtoBneHue pacTBOpPOB 3aJlaHHON (MaccoBoi, %) KOHLIEHTpalMH (C IPAKTUKO-OPUEHTUPOBAHHBIMU 23.02.07;
BOIPOCAaMH) U OIIPEJICIIEHUE CPeJIbl BOJHBIX PACTBOPOB. IIK.1.2 -
Pemenue 3a1a4y Ha IPUTOTOBJIEHUE PACTBOPOB 15.02.16
IIK.1.1 -
13.02.11
IIpodeccnonanbHO-0OpHMEeHTHPOBAHHOE CO/lep:KaHMe (colep:KaHue IPUKJIATHOTO MOLYJIsl)
Paszpnen 7. Xumus B ObITY M IPOM3BOICTBEHHOMH 1eAATEJIbHOCTH YeJI0BeKa OK 01
OK 02
Xumus B ObITY H |OcHOBHOE COlepKanue OK 04
IIPOU3BOJCTBEHHON OK 07
AEATETTLHOCTH Teoperuyeckoe o0yueHue K21 -
4eJI0BEKa .2,
Hogeiimme nocTrxeHns XUMUYECKOW HAYKA M XUMUYECKOW TeXHONOTHU. Pobh Xumun B obecriedeHnn 23.02.02;
9KOJIOTUYECKON, SHEPTETUUECKON M TTUIIEBOM 0€30MacHOCTH, pa3BUTUN MeIUIIUHBL. [IpaBuiia movcka u TTK.4.2-
aHaM3a XUMHYECKOW HH(OpPMAIMM W3 Ppa3IMYHBIX HCTOYHUKOB (Hay4yHas M y4uyeOHO-Hay4dHas 23.02.07:
JauTepaTypa, CpecTBa MaccoBoi nHpopmaluu, cetb IHTepHeT) TIK.1.2 —
15.02.16

IIpakTHyeckne 3aHATHA

19




[Tonck m aHanmM3 KeCOB O MPUMEHEHWM XWMHUYECKUX BEUIECTB U TEXHOJIOTHHA C ydeToM Oymymieit
npodeccnoHabHOM ~ AEATEIBLHOCTH MO  TeMaM:  BaKHEWIME  CTPOUTENIbHbIE  MaTepHallbl,
KOHCTPYKLUMOHHBIE MaTepuaibl, KpacKu, CTEKJIO, KepaMHKa, MaTepuanabl UId SJIEKTPOHUKH,

IIK.1.1 -
13.02.11

4
HAaHOMAaTepHallbl, TEKCTHJIbHbIE BOJIOKHA, KCTOYHUKHU DHEPIUM, OPraHUYECKHEe U MHUHEpaJbHbIC
yIoOpeHus, IEKapCTBEHHBIC BEIIECTBA, OBITOBAST XUMHUS.

3amura: [IpencraBnenue pe3yabTaToB pelieHus KelicoB B GopMe MUHU-I0KIIa/1a ¢ TIpe3eHTalnuen
IIpoMe:xxyTo4yHasi aTTecTalUs 0 AUCHUILIMHE (AU depeHuMPOBAHHBIN 3a4eT) 2
Bcero 72
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3. YCJIOBUSI PEAJIM3ALIUY IPOT'PAMMBI OBILIEOBPA30BATEJIBHOM
TACIHATITAHBI

3.1. TpeGoBaHUsI K MUHUMAJbHOMY MaTepHAJbLHO-TeXHMYECKOMY 00ecledeHn 0
Jis peanuzanuy IpOTrpaMMBbl  TUCHHUIUTUHBL JOJDKHBI OBITH MPETYCMOTPEHBI CIEIYIONIUe
CIelMaJbHbIE TIOMEIICHUS: YICOHBI KaOMHET XUMUU W/ WM YIeOHON XMMUYECKOH JIabopaTopuu.

Oo6opynoBanue y4eOHOro KaOuHera (HArJs/IHble MOCOOMN): HAOOPHI IIAPOCTEPIKHEBBIX
MoJieJe MOJIeKYJ, MOJEIH KPUCTANIMYECKUX PEIIETOK, KOJJICKIIUU MPOCTBIX M CIOKHBIX BEIIECTB
W/WIM KOJUIEKIIMM TOJIMMEPOB; KOJUIEKIUS TOPHBIX IMOpPOA U MHUHEpajoB, Tabiuua MeHzeneesa,
yaeOHbIe (UIBEMBI, UGPOBBIC 00pa30BaTEIIbLHBIC PECYPCHI.

TexHnuyeckue cpeacTBa 00y4eHHs: KOMIIBIOTED C YCTPOWCTBAMH BOCIPOU3BEICHUS 3BYKA,
NPUHTEP, MYJIbTUMEIUA-TIPOEKTOP C SKPaHOM, MYJIbTUMEIUHAs O0CKa, yKazKa-Tpe3eHTep Ui
IIPE3CHTALAMN.

Oo6opynoBanue JiadopaTtopu W PpadovYux MecT JIAOOPATOPHHM: MEH3YPKH, IHIICTKH-
KareJbHUIIbI, TEPMOMETPBI, MUKPOCKOII, JYIbI, IPEIMETHbIC U MOKPOBHBIE CTEKJIA, TUIAHIIETHI IS
KaleJbHBIX peakiuii, GuiIbTpoBalbHAsg Oymara, MPOMBIBAIKHU, CTEKJISIHHbIE MPOOUPKHU, PE3HHOBBIC
npoOku, QoHapuku, HAOOP PEaKTUBOB, CTEKISHHBIC MAJIOYKH, IITATUBBI ISl MPOOUPOK; MEpPHBIE
WIMH]PBI, BOPOHKU CTEKJIIHHBIE, BOPOHKH JIeNUTeNbHbIe HuanHapuueckue (50-100 mi), cTynku ¢
necTukoM, ¢apdopoBsie Yamku, MUHUETH, QWIBTPHI OyMa)kHbIe, BaTa, Mapis, 4acOBBIE CTEKIIA,
AIIEKTPOIUIUTKH, JIAOOPATOPHBIE MITATUBBI, CIHPTOBBIE TOPENKH, CIHYKH, TPUOOP IS MOITydeHUS
ra3oB (Wi mpoOUpKa ¢ ra300TBOJHON TPYOKOH), AeprKaTeIH I MPOOUPOK, CKIISTHKU JIJISl XPaHSHUS
PEaKTHBOB, pa3fgaTOYHbIC JIOTKH; XUMHueckue ctakanbl (50, 100 u 200 mu1); mmaTenu; TUHIETHI,
TUTEJIbHBIC LI, CEKyHOMEpHI (TaiiMepsl), MepHble pobupku (Ha 10-20 mi1) 1 MepHbIE KOJIObI
(25, 50, 100 u 200 mi), BoasiHas OaHs (MJIM TEPMOCTAT), CTEKIISTHHBIC TAIOYKH; KOHMYECKHUE KOJIOBI
st TuTpoBanus (50 u 100 muT); MHAMKATOpHBIE MOJIOCKU 7S ompeneneHus pH u cranmapTHas
MHAMKATOpHAs IIKaJla; YHUBEPCAIBHBIN MHIMKATOP; nuneTku Ha 1, 10, 50 mu (nam mo3aropsl Ha 1, 5
u 10 M), OropeTku 11 TUTPOBaHUS, MeaUIMHCKUE mmnpuibl Ha 100—-150 mi, naboparopHble W/uau
aHaJIUTUYEeCKUe Bechl, pH-MeTphl, cymmibHBIN 1IKad, U Ip. T1abopaTopHOe 000PYyI0BAHUE.

3.2. UndopmannoHHoe odecniedeHre peajn3aluu NporpaMmmbl

1. 151 peanuzanuu nporpaMMbl OMOIMOTeYHBIN (POHI 00pa30BaTENbHOM OPraHnu3aluy 10JKEH
UMETh TIeYaTHbIE W/WIM DIIEKTPOHHBIE 00pa3oBaTeNbHbIE H  HH(POPMAIMOHHBIE PECYpPCHI,
pPEKOMEH/I0BaHHbIE ISl UCIIOJIb30BaHMsI B 00pa30oBaTeIbHOM Ipoliecce, He CTapIle 5 JeT ¢ MOMEHTa
U3JJaHUS.

2. PexoMeHyemble NedaTHbIC U3/IaHUs IO pean3aluy o011eo0pa3oBaTebHON AUCIUTUINHBI
IPEeCTaBICHbI B METOJMYECKUX PEKOMEHALUAX M0 OpraHnu3alui 00ydeHusl.

4. KOHTPOJIb 1 OHEHKA PE3YJIbTATOB OCBOEHUSA
OBIIIEOBPA30OBATEJBHOM JUCHUTIJIMHBI

KoHTposib 1 oleHka pe3ynbTaToB OOy4YEHHUS! OCYLIECTBIISIETCS IPENoAaBaTesieM B IpoLecce
NPOBE/ICHUS PAKTUYECKUX 3aHITHH U JJADOPATOPHBIX pabOT, TECTHPOBAHUS, a TaK)KE BBHITOIHEHHS
00y4aromyMuUCs WHIAMBHIYaJIbHBIX 3aJaHUN, IMPOEKTOB, HCCIeNoBaHMU. Pe3ynbraThl 00y4yeHHA
OTIpENIeNIAI0T, YTO OOyYaroIuecs: JOJDKHBI 3HaTh, MOHMMATh M JIEMOHCTPUPOBATh MO 3aBEPILIECHUH
U3YYCHUS TUCIUTLINHBI.

Jnst hopMHUpOBaHUS, KOHTPOJISI U OLIEHKHA PE3YIbTaTOB OCBOCHUS Y4YEOHOW AMCIUTUIMHBI
UCIIONIB3YETCSl CHCTEMa OIICHOYHBIX MEpPONPUATUN, MPEICTAaBISIIONIAas COOONH KOMIIJIEKC Yy4eOHBIX
MEPOTIPUATHI, COTJIACOBAHHBIX C pe3yJbTaTaMu O00ydeHUsI ¥ CHOpMYITHPOBaHHBIX ¢ yueTom PI'OC
COO (mpeametnbie pe3yabtathl o aucturiuae) 1 GI'OC CIIO.
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OK/MI

Ne K Mopnyas/Pa3nen/Tema PesyabraT 00yuenus THIbI OLEHOYHBIX MEPONIPUATHIH
I | OcHoBHOe conepkaHue
1 Pa3nes 1. OcHOBBI cTpOeHUs! ®opmyanpoBaTh 0a30BbIe MOHATHS U
BellecTBa 3aKOHbI XMMMH
1.1 | OK 01 |CtpoeHune aToMOB XMMHUYECKHUX CocTaBisaTh XUMHYECKHE (HOPMYJIBI 1. Tect «CTpoeHue aTOMOB XUMHUYECKUX 3JIEMEHTOB U IPUPOJA
AJIEMEHTOB U IIPUPOJIA XUMUYECKOM  |COEMHEHUN B COOTBETCTBUHU CO XUMUYECKOH CBSA3U.
CBA3U CTEIEHbIO OKMCIEHUS XUMUYECKUX 2. 3ajjauu Ha COCTaBJIEHUE XUMUUECKUX (POPMYJ IBYXaTOMHBIX
3JIEMEHTOB, UCXO/sl U3 BaJICHTHOCTU U |COeIMHEHUH (OKCUAOB, CYIb(UI0B, THAPUAOB U T.I1.).
NIEKTPOOTPHULATEILHOCTU 3. 3ajaHus Ha UCIIOJIB30BAHUE XUMUYECKON CUMBOJIMKH U
Ha3BaHMM COEIMHEHUH 110 HOMEHKIIAType MEXKyHAPOIHOT O
CO103a TEOPETUYECKOM U MPUKIIAJHON XUMHUHU U TPUBHAIIBHBIX
Ha3BaHUI [T COCTABJICHUSI XUMUYECKUX (HopMy
JIBYXaTOMHBIX COEIMHEHUH (OKCHUJIOB, CYJIb(PHI0B, THAPUIOB U
T.II.) U APYTUX HEOPraHUYECKUX COEIMHEHUIN OTAENbHBIX
KJIACCOB
1.2 | OK 01 |[lepromndeckwuii 3aK0H 1 TabIHIIA XapakTepru3oBaTb XUMUYECKUE 1. Tect «Mertamnuueckre / HEMETAJUIMUYECKHUE CBOICTBA,
OK 02 |[[d.1. MenneneeBa 3JIEMEHTHI B COOTBETCTBHUU C UX

IIOJIOKCHHUEM B HepI/IO,Z[H‘{CCKOﬁ

CHUCTEMEC XUMHNYCCKHUX DJICMCHTOB I[I/I

MenneneeBa

ANEKTPOOTPULATEIBHOCTD U CPOJCTBO K JIEKTPOHY
XUMHUUYECKHUX DIIEMEHTOB B COOTBETCTBUE C UX JJIEKTPOHHBIM
CTPOEHHUEM U TOJIOKEHUEM B IIEPUOJUYECKON CUCTEME
XUMH4YEeCcKUX 3neMeHToB [[.J. MeHaeneeBay.

2. IlpakTrueckue 3aJJaHnsl Ha YCTAHOBIICHHUE CBSI3H MEXY
CTPOEHUEM ATOMOB XMMHUYECKUX JJIEMEHTOB U MEPUOIAYECKUM
M3MEHEHHEM CBOHCTB XMMHYSCKHUX AJIEMEHTOB M UX
COEIMHEHUH B COOTBETCTBUH C MOJI0keHneM llepuoanyeckoi
CHCTEME.

3. [IpakTHKO-OpUEHTUPOBAHHBIE TEOPETUUECKHUE 3aJaHUS Ha
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OK/MI

Monyas/Pa3nen/Tema

PesyabraT 00yuenus

THIbI OLEHOYHBIX MEPONIPUATHIH

XapaKTepU3aIUI0 XUMHUECKUX dJIEMEHTOB: «MeTtaummueckue /
HEMETaJUTMYECKUE CBOMCTBA, JIEKTPOOTPHUIIATEIILHOCTD U
CPOJICTBO K 3JICKTPOHY XMMHUYECKUX DJICMEHTOB B
COOTBETCTBHUE C MX DJICKTPOHHBIM CTPOCHHEM H TIOJIOKCHHEM B
MePUOIUYECKON CHCTEME XUMHUYECKUX DJIEMEHTOB

J.1. MenneneeBa»

Pa3nes 2. Xumnueckue peakuumn

XapakTepu3oBaTh THIIbI
XHMHYECKHX peakuui

KonTtpoJsbnas padora
«CTpoeHue BelecTBa U XUMHYECKHE PeaKIHun»

2.1

OK 01
OK 04

TuIbl XUMHYECKUX PEAKIIUI

CocTaBiATh peakiuu COCTMHEHNUS,
pa3ioxeHus, 0OMEeHa, 3aMeIICHHSI,
OKHUCJIUTEITFHO-BOCCTAHOBUTEIIHHBIE
peaxiuu

1. 3amaun Ha cocTaBleHUE YpaBHEHUM peakuii:

— COeIMHEHMSI, 3aMEIICHUs, Pa3JIoKeHUs1, 0OMeHa;

— OKHCJIUTEIBHO-

BOCCTAaHOBUTCIBbHBIX peaKHI/Iﬁ C HUCIIOJIB30BAaHUEM METOa
3JIEKTPOHHOI0 OanaHca.

2. 3ajauu Ha pacyeT Macchl BEeLECTBA WM 00bEMa

ra3oB 10 U3BECTHOMY KOJIMYECTBY BEILIECTBA, MACCe MU
00BEMY OTHOTO U3 YUACTBYIOLIUX B PEAKLIMHU BEIECTB;
pacdEThl

Macchl (00bEMa, KOJIMYeCcTBa BEIIeCTBa) MPOAYKTOB PeaKIuy,
€CITH OJTHO M3 BEIIECTB UMEET IPUMECH

2.2

DIEKTPOTUTHIECKAS JUCCOIHAITUS 1
NOHHBINA 00OMEH

CocTaBiATh ypaBHEHUSI XUMUYECKHUX
peaKuyu HOHHOTO OOMEHa C y4acTUEM
HEOPraHNYECKHUX BEIECTB

1. 3aganus Ha COCTABIICHHE MOJIEKYIISPHBIX U HOHHBIX PEAKIUN
C Y4aCTHEM KHCIIOT, OCHOBAaHUH U COJIEH, yCTAHOBJICHHE
W3MEHEHHUS KHUCIIOTHOCTH CPEJIbl

2. JTaboparopHas paboTa "TuIbl XMMUYECKHX peaKIuii"
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OK/MI

Ne K Mopnyas/Pa3nen/Tema PesyabraT 00yuenus THIbI OLEHOYHBIX MEPONIPUATHIH
3 P " HccnenoBarb crpoenue u ceoiictBa | KonTpoJsbHas padora
asnena 3. CTpoenne u CBOCTBA v
HeOPTaHHYECKHX BEIeCTE HEOpPraHU4YeCKUX BellecTB «CBOliCTBa HEOPraHMYeCKUX BelleCTB)
3.1 | OK 01 |Knaccudukamnms, HOMEHKIATypa U Knaccudumnuposars Heoprannueckue |1. Tect «HomenknaTypa u Ha3BaHHE HEOPTaHUYECKHUX BEIESCTB
[IK..  |cTpoeHHe HEOPraHUYECKUX BEIIECTB |BEIIECTBA B COOTBETCTBUU C UX UCXOJS U3 UX XUMHUYECKOIN (pOPMYJIIbI MIIH COCTABJICHUE
CTpPOEHUEM XUMHUYECKOH (OpMYITbI UCXO/Is U3 HA3BaHUS BEIECTBA 110
MEXIYHApOAHON WK TPUBHAIEHOM HOMEHKIATYPEY.
2. 3ajaum Ha pacueT MaccoBOH 10111 (Macchl) XUMUYECKOTO
3JIEMEHTA (COeAMHEHNU) B MOJIEKYJIe (CMecH).
3. IlpakTuyeckue 3a1aHus 10 KIacCU(PUKAIMA, HOMEHKIIAType
U XUMHYECKUM (HOpMYyJiaM HEOPTAaHUUYECKUX BEIIESCTB
pa3IMYHBIX KJIACCOB.
4. TlpakTHuecKkue 3aJJaHns Ha ONpeIeIeHue XUMUYECKOM
aKTUBHOCTH BEIIECTB B 3aBUCUMOCTH BU1a XUMUUYECKON CBSI3U
Y TUIA KPUCTAJUIMYECKON PEIIETKH
3.2 | OK 01 |Pusuxo-xuMHYECKHE CBOHCTBA VYcranaBnmuBaTh 3aBUCUMOCTh Gu3nko- 1. TecT «OcoOeHHOCTH XUMUUYECKUX CBOWCTB OKCHJIOB, KHCIIOT,
OK 02 |HeopraHuuYecKHX BEIIECTB XUMHUYECKUX CBOMCTB HEOPTaHUUYECKUX |OCHOBAaHUM, aM(POTEPHBIX THAPOKCUJIOB U COJICH.
[K... BEILECTB OT CTPOEHUS aTOMOB U 2. 3agaHus HAa COCTABJIICHUE YPAaBHEHU XMMUYECKUX PEaKLUi ¢

MOJICKYJI, a TaKKC THUIIA
KpHCTB.J'IJ'IPI‘ICCKOfI PCHICTKU

Y4acTHEM MPOCTHIX U CIOKHBIX HEOPTaHUYECKUX BELIECTB:
OKCH/JIOB METAJIIIOB, HEMETAJIOB M aM()OTEPHBIX HJIEMEHTOB,;
HEOPraHMYECKUX KUCIOT, OCHOBAaHHUM U aM(OTEpHBIX
TMJIPOKCHUJIOB, HEOPTaHUYECKUX COJIEH, XapaKTEPU3YIOLIUX UX
CBOICTBa U CITOCOOBI OTYyYEHUSI.

3. IIpakTUKO-OpHUEHTUPOBAHHBIE TEOPETUUECKHUE 3aaHUS HA
CBOIICTBA U MOJIyYeHNE HEOPTAHUYECKUX BEILIECTB
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OK/MI

Ne K Mopnyas/Pa3nen/Tema PesyabraT 00yuenus THIbI OLEHOYHBIX MEPONIPUATHIH
3.3 | OK 01 (HMnenTtudukanus HeOpraHMYECKUX HccnenoBarh kauecTBeHHbIE peakiun | 1. [IpakTHKO-OpHEHTHPOBAHHBIE 33/1aHUS 110 COCTABIICHUIO
OK 02 |BewecTB HEOPraHUYECKUX BEILECTB XMMHMYECKHUX PEAKIUK C y4aCTHEM HEOPraHUYECKHUX BELIECTB,
OK 04 HCIIOJIB3YEMBIX ISl X UIACHTU(DUKAIUH.
2.JIaboparopnas padoTta: “UaeHTHdUKAIINS HEOPTAHUIECKUX
BEILIECTB”
4 Pasjien 4. CTpoeHme i cBoiicTBa HccnenoBarb crpoenue u ceoiicta | KonTposbHas pa(EOTa
OPTAHHYECKHX BEIIECTR OPraHMu4eCcKHX BelecTB «CTpoeHue H CBOMCTBA OPraHN4YeCKHX BelecTB)
4.1 | OK 01 |Knaccudukauus, cTpoeHue u KnaccudunupoBats opranuyeckue 1. 3aganus Ha cOCTaBlIEHHE HA3BAHUM OPraHUYECKUX
[IK... |HOMEHKJIaTypa OpraHMYECKUX BEILIECTBA B COOTBETCTBUU C UX COCIMHEHUH 110 TPUBHUAJILHON WIH MEXKyHAPOIHON
BEIIECTB CTpPOEHUEM CUCTEMAaTUYECKOI HOMEHKJIAType.
2. 3ajaHus Ha COCTaBJICHHE MOJIHBIX U COKPAIEHHbIX
CTPYKTYPHBIX (hOpPMYJI OpraHUUECKHUX BEIIECTB OTAEIbHBIX
KJIACCOB.
3. 3agaun Ha omnpeseseHue nmpocTeniei Gopmysbl
OpPraHUYeCKOI MOJIEKYJIbI, UCXO/1 U3 DIIEMEHTHOTO COocTaBa (B
%)
4.2 | OK 01 |CpoiicTBa OpraHu4ecKUX COCIUHEHUH |YCcTaHaBINMBATh 3aBUCUMOCTD (pU3KKO- |1. 3aaHust HAa COCTaBICHHE YPaBHEHUNH XUMUYECKUX PEaKIUi ¢
OK 02 XUMHUYECKHUX CBOMCTB OPraHMYECKUX  |y4acTHEM OpPraHMYECKHX BELIECTB HA OCHOBAHUHU UX COCTaBa U
OK 04 BEILECTB OT CTPOEHUS MOJIEKYJI CTPOCHHSL.
[K... 2. 3ajgaHus Ha COCTABJICHUE YPABHEHUM XMMHUUYECKUX PEAKIIHM,

WUTIOCTPUPYIOIIMX XUMUYECKHE CBOMCTBA C yYETOM
MEXaHHM3MOB MPOTEKAHUSI JAHHBIX PEAKIUN U TeHETHYECKON
CBSI3M OPraHUYECKUX BEUIECTB Pa3HbIX KJIACCOB.

3. PacueTHble 3a/1auy 0 ypaBHEHUSIM PEAKIUI C ydacTUEM
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OK/MI

Ne K Mopnyas/Pa3nen/Tema PesyabTaT 00yuenus THIbI OLEHOYHBIX MEPONIPUATHIH
OpraHMYECKUX BEILECTB.
4., JTaboparopHnas padota “IIpeBparieHus opraHn4ecKux
BEIIIECTB IIpY HarpeBaHuu"
4.3 | OK 01 |MnuenTtudukanus opraHuuecKux Uccnenosars kauectBeHHbIC peakuuu | 1.ITpakTrKo-opreHTHPOBAHHBIC 3aJ]aHHUSI IO COCTABICHUIO
OK 02 |BemiecTB, UX 3HaYCHHE U MPUMEHEHUE |OPraHUYECKUX COCIMHEHUN OTIENbHBIX |XUMUYECKUX PEaKIMi ¢ yYaCTHEM OPraHUYeCKUX BEIIECTB, B
OK 04 |B OBITOBOI1 U IPOU3BOJICTBEHHOM KJIACCOB T.4. UCIIOJIB3YEMBIX JIJIS1 X UACHTU(DUKAIMH B OBITY U
[IK... |meATenbHOCTH YelIoBeKa MPOMBIIIJICHHOCTH.
2.J1aGoparopnas padota: “UaeHTuduKanus opraHndecKux
COEJIMHEHUH OTAENbHBIX KJIaccoB”
S) Paspnen S. Kunernueckue u XapakTepu3oBaTh BJIUSIHUE
TepMOAMHAMHYECKH e Pa3JIMYHBIX (PAKTOPOB HA
3aKOHOMEPHOCTH NPOTEKAHUSA paBHOBecHe U CKOPOCTh XUMHYECKHX
XHUMHYECKHX peaKkuui peaxuuit
5 |OKO0Il [CkopocTh XMMUYECKUX pEaKLUM. XapakTepru3oBaTh BIUSHUE [IpakTHKO-OPUEHTUPOBAHHBIE TEOPETUUECKHUE 3aJaHUS Ha
OK 02 |Xumuueckoe paBHOBECHE KOHIEHTPALlUU pearupyrouX BEIIeCTB (aHaIN3 (PaKTOPOB, BIUSIOUINX HA U3MEHEHUE CKOPOCTH
IIK... Y TEMIIEpaTypbl Ha CKOPOCTH XUMHUYECKOH peakunu. [IpakTKo-opueHTHPOBAaHHBIE 3a1aHUs
XUMHUYECKHUX PEaKLIUN Ha npuMeHeHue npuHiuna Jle-llatense ansa HaxoXAeHUA
XapakTepHu30BaTh BIMSHUE U3MEHEHHUS |HAIPABIICHUS CMEILEHUS PABHOBECHS XUMUYECKON PEAKIIMK U
KOHIIEHTPALUH BEIIECTB, PEAKIINH aHaiu3 (GaKTOPOB, BIUSIOUINX HA CMEIIEHHE XMMUYECKOTO
Cpellbl U TEMIIEPATyphl Ha CMEIIEHUE  |paBHOBECHUS
XUMHYECKOT'O PaBHOBECHUS
6 HccnenoBarh HCTHHHBIE PACTBOPHI C

Pa3nen 6. PacTBopsl

3aIaHHBIMHU XAPAKTEPUCTHUKAMU
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OK/MI

Ne K Mopnyas/Pa3nen/Tema PesyabTaT 00yuenus THIbI OLEHOYHBIX MEPONIPUATHIH

6.1 | OK 0l [ITonsTue o pacTBOpax Pa3nuuyarh HCTUHHBIE PACTBOPHI 1. 3amaun Ha IPUTrOTOBJIEHUE PACTBOPOB.
OK 02 2. [TpakTHKO-OpUEHTUPOBAHHBIC PACUETHBIC 3aJJaHUS HA
IIK ... JMCIIEPCHBIE CUCTEMBI, UCTIOJIb3yeMble B OBITOBON 1

IIPOM3BOJICTBEHHOH JI€ATEILHOCTH YellOBEKa

6.2 | OK 01 |HMccnenoBanue cBOMCTB pacTBOPOB HccnenoBath pU3NKO-XUMUUECKUE JlaGoparopHas pabota
OK 04 CBOMCTBA UCTUHHBIX PaCTBOPOB “[IpuroToBiaeHue pacTBOpPOB”
IIK ...

Il | IIpodeccnoHaIbHO-OPHEHTHPOBAHHOE COJlePkaHue (codepKaHue PUKJIATHOTO0 MOIYJIs1)

7 Paznea 7. OuenuBarp nocJjeacTBHsA ObITOBOM M (3ammTa Keiica (¢ yyerom Oyayuieii npogeccnoHaabHOI

Xumus B ObITY H
NPOU3BOICTBCHHOM eATEIbHOCTH
YyeJI0BeKa

leOI/I3BOIlCTBEHHOﬁ ACATECIbHOCTH

YyeJJ0BeKAa ¢ MO3UINH DKOJIOrHYeCcKOMn

0€30ImMacHOCTH

AeSITeIbHOCTH)

OK 01
OK 02
OK 04
OK 07
IIK ...

Xumus B ObITY U IPOU3BOACTBEHHOU
JIeATEIbHOCTH Y€JIOBEKa

O11eHUBAaTh IIOCJIEACTBHS OBLITOBOM U
MIPOU3BOJICTBEHHOU JESITETFHOCTU
YyeJ0BeKa C MO3HIUI HKOJTOTHUYECKOM
0e30macHOCTH

Keiic (¢ yuerom Oyaymieit mpopeccuoHalIbHON AEATEIbHOCTH)
Bo3MOKHBIE TEMBI KEHCOB:

1. [Torennenue k1MMara U BBICBOOOXAEHHUE Ia30BbIX THPATOB
CO JIHA OK€aHa.

2. Byayuue marepuaisl 115 aBua-, MalllMHO- U
pruOOPOCTPOECHHUSI.

3. HoBble MaTepuaibl AJis COTHEUHBIX OaTapei.

4. JlexapcTBa Ha OCHOBE PACTUTENBHBIX IIPENAPaTOB
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