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1 MACIIOPT PABOYEHM ITPOI'PAMMBI YYEBHOT'O IIPEIMETA
OV].12 Xumus
1.1 O6aacTh npuMeHeHusi padoyeii MPorpaMMbl
Pabouass mporpamma yueOHOW muctmmuiuHbl OVl 12 Xwumwusi sBiS€TCS YacThiO

IporpaMMbl CpefHero (mosHoro) obmero obpasoBanusi no cnemuaibHocTn CIIO 38.02.01
DKOHOMUKA M OyXTanTepcKuil yuéT (110 oTpacisim).

[Ipu peanuzanmum paboyeil mporpaMmbl MOTYT  HCIIOJIB30BATHhCS — PA3IUUHBIC
oOpa3oBaTesibHble TEXHOJOTHH, B TOM YHUCJIE JUCTAHIIMOHHBIE 00pa3oBaTelbHbIE TEXHOJIOTHUH,
3IEKTPOHHOE 0OyUeHUe.

Pabouas mporpamma ydueonoi aucuuruinabl OY 1. 12 Xumust MOKeT ObITh HCITOIh30BaHa
B MPOQeCCUOHATBHON MOATOTOBKE, NMEPENOArOTOBKE M MOBBIIICHUH KBATU(UKAIIMKA pabOuuX 1O
npodeccuu:

23369 Kaccup.

MecTto yueoHo# qucuunanusl B crpykrype OIIOII-IITICC3:

B yueOnpix mmanax OIIOII-IIIICC3 yueOnas aucuumauHa OY/[ 12 Xumus BXOIWUT B
coctaB OOMIMX y4eOHBIX MPEenIMETOB, (POPMUPYEMBIX M3 00SA3aTENbHBIX MPEIMETHBIX obiacTeit
®I'OC cpennero obmiero oOpazoBanusi, ans cneruanbHocTet CIIO. C yuérom mpodums
OCBaMBAaE€MOM CIICIMAILHOCTH JaHHAas yuyeOHas JUCIUIUIMHA peanu3yercs Ha 1 Kypce.

1.3 Il.ianupyembie pe3yJibTAThI OCBOEHUS Y4eOHOM IMCUMILINHBI:

1.3.1 Ilenp yueOHON AUCUUTIINHBL:

- OCBOCHME 3HAaHUM O XMMUYECKON COCTABIAIOIIEH €CTECTBEHHOHAYYHOU KapTUHBI MUDA,
BAKHEUIINX XUMHUYECKUX MOHATUSX, 3aKOHAX U TEOPHUSIX;

- OBJIaJICHUE YMEHUSMH TMPUMEHITh TIOJIYYCHHBbIC 3HAHUS JUISi  OOBSICHEHUS
pa3HOOOpPa3HBIX XUMHUYECKHUX SIBJICHHM W CBOMCTB BEUIECTB, OLCHKU POJM XHUMHH B Pa3BUTUU
COBPEMEHHBIX TEXHOJOTHI U MOJTYYEHUH HOBBIX MaTEPHUAJIOB;

- pa3BUTHE MMO3HABATEIHHBIX HHTEPECOB U MHTEJUIEKTYAIbHBIX CIIOCOOHOCTEH B Ipoliecce
CaMOCTOSITEJIbHOTO TMPUOOPETEHUS] XUMHUYECKUX 3HAHUM C WCIHOJIb30BAHUEM Pa3IMYHBIX
HMCTOYHUKOB MH(POPMAITIH, B TOM YHCIIE KOMITBIOTEPHBIX;

- BOCIHTAHUE YOESXKICHHOCTH B IO3UTHBHOW pOJIM XUMHUU B KU3HH COBPEMEHHOTO
oOmiecTBa, HEOOXOAMMOCTH XHMHUYECKHM TPAaMOTHOTO OTHOIIEHHS K CBOEMY 3J0pPOBBIO U
OKpYKarolleil cpese;

- NPUMEHEHHE IMIOJYYCHHbIX 3HAHUW W YMEHUH s Oe30MacHOTO HCIOIb30BAHUS
BEIIECTB M MATEpUAJOB B OBITY, CEIHCKOM XO3MHWCTBE M Ha MPOU3BOJICTBE, PEIICHUS
MpPaKTUYECKUX 3aJa4 B IMOBCEIHEBHOM KU3HM, MPEAYNPEXKICHUS SIBICHUIN, HAHOCAIIUX BpE.
37I0pPOBBIO YETIOBEKA U OKPYKAIOIIEH cpelie.

1.3.2 B pe3ynbTaTe 0OCBOEHHS Y4eOHOM TUCIUTUIMHBI O0YYarOIHACs TOMKEH:

yMeTh:

- Ha3blBaThb HW3Y4YEHHBbIE€ BELIECTBA MO "TPUBHAIBHOM" WIM MEXKIyHAPOAHOU
HOMEHKJIATYpE;

- ONpEeNeNsATh: BAJICHTHOCTb U CTENEHb OKHUCJICHUS XWMHUYECKHX DSJIEMEHTOB, THII
XAMHYECKOW CBSI3M B COEIUHEHMSX, 3aps]l HOHA, XapakTep Cpelabl B BOJHBIX pPacTBOpax
HEOPTraHWYECKUX COEJIMHEHUH, OKHUCIUTENIb W BOCCTAHOBUTENb, NMPUHAJICKHOCTh BEIIECTB K
Pa3JIMYHBIM KJIACCaM OPraHUYECKUX COEAUHEHHUI;

- XapaKTepHU30BaTh: JIEMEHTHI MaJbIX MEPUOAOB MO UX MoyiokeHUto B [lepuoanueckoit
cucreme /.M. Mennaeneena; oOmme XUMHUYSCKHUE CBOMCTBA METAJUIOB, HEMETAJIIIOB, OCHOBHBIX
KJIACCOB HEOPraHUYECKUX U OPraHUYECKUX COCAMHEHUH; CTPOEHUE U XMMHUUYECKHE CBOMCTBA
V3YyYECHHBIX OPTaHUYECKUX COCTMHEHU;

- OOBSCHATH: 3aBHUCHMOCTH CBOMCTB BEIIECTB OT HMX COCTaBa W CTPOCHUS; MPUPOAY
XUMUYECKOW CBSI3M (MOHHOM, KOBAJEHTHOW, METAUINYECKON), 3aBUCUMOCTh CKOPOCTH
XUMHUYECKON PEeaKINH U TOJIOKEHUSI XHMHUECKOTO PAaBHOBECHS OT PA3IMUHBIX (DaKTOPOB;



- BBINOJHATH  XUMHUYECKHMH  OSKCIEPUMEHT MO  PACMO3HABAHUIO  BAKHEHIIHX
HEOPraHMYECKUX U OPraHMUYECKUX BEIIECTB;

- IPOBOJHUTH CAMOCTOSITEIBHBI MOWCK XUMHUYECKOW HH(OpMAIUHM C HCIOIb30BaHUEM
Pa3INYHBIX UCTOYHUKOB (HAyYHO-TIONYJISIPHBIX M3/1aHUHN, KOMIIBIOTEPHBIX 0a3 1aHHBIX, PECYPCOB
WuTepHeTa); MCMONB30BaTh KOMIBIOTEPHBIE TEXHOJOTMHM JUIsi OOpabOTKM W Mepesadu
XUMHUYECKON MH(DOPMAIUK U €€ MPECTABICHHS B Pa3JINYHbIX popMax;

UCIOJIb30BaTh MPHOOPETCHHBIE 3HAHUA M YMEHHS B IMPAKTHUECKOW NEATEIBHOCTH U
HOBCEHEBHOM KU3HU JUIA:

- OOBSICHEHUS XHMHUYECKHX SBICHHH, TPOUCXOAALIIMX B TNpUpoAe, OBITY U Ha
IIPOM3BOJICTBE;

- OIpEAETeHUs] BO3MOXKHOCTH IPOTEKAHUS XUMHUYECKHUX IPEBPALICHUN B pPa3IMUHBIX
YCIIOBHAX M OLIEHKH UX HOCIIEICTBU;

- 3KOJIOTMYECKH IPaMOTHOIO [IOBE/IEHUS B OKPYXKalOLIeH cpeie;

- OLIEHKU BIIMSHHUS XMMHYECKOTO 3arps3HEHUs OKpYXKawlledl cpeasl Ha OpraHusm
YeJIOBEKa U JIPYrue >KUBbIE OPTaHU3MBbIL;

- Oe3omacHOro oOpalleHHsl ¢ FOPYMMH M TOKCHYHBIMU BELIECTBAMH, J1a0OpaTOPHBIM
000pyI0BaHUEM;

- IPUTOTOBJICHUS PACTBOPOB 3a/1aHHON KOHLIEHTPALMH B OBITY M HA IIPOU3BO/ICTBE;

- KPUTUYECKOH OIIEHKH JTOCTOBEPHOCTH XMMHYECKOH WH(POpPMAaLWH, MOCTYHAIOMIEH u3
pa3HbIX HCTOYHHUKOB;

- TOHMMaHUS B3aUMOCBS3M YYEOHOTO TIpeJMeTa C OCOOCHHOCTAMH Tpodeccuit u
npo¢eCCHOHATIBHON JIeTEIbHOCTH, B OCHOBE KOTOPBIX JIe)KAT 3HAHUA MO JTAHHOMY y4yeOHOMY
peIMeTy.

3HATh:

- BOXHEHIINE XUMUYECKUE MTOHATHS: BEIIECTBO, XUMUYECKUI IEMEHT, aTOM, MOJIEKYJIa,
OTHOCHUTEJIbHBIE aTOMHAash M MOJIEKYJISpHas Macchl, MOH, JJIOTPOIMs, M30TOIbI, XUMHUUYECKas
CBSI3b, DJIEKTPOOTPULIATEIBHOCTh, BAJEHTHOCTb, CTENIEHb OKHCIEHUS, MOJIb, MOJISIpHAs Macca,
MOJISIpHBIH 00BEM, BelIeCTBA MOJEKYISIPHOTO M HEMOJEKYISPHOTO CTPOCHMS, PACTBOPHI,
ANIIEKTPOJIUT M HEIJNEKTPOJIUT,  DJIEKTPOJUTHYECKass  JUCCOLMAIUS,  OKHCIUTENIb U
BOCCTAHOBUTEIIb, OKHMCJICHHE M BOCCTAHOBJIEHHE, TEIUIOBOM H(PQPEKT peakiuu, CKOPOCTh
XUMHYECKOM  peaklMM, KaTaliu3, XUMHYECKOE paBHOBECHE,  YIJIEPOJIHBIM  CKEJeT,
(GyHKLIMOHATIBHAS IPYIINA, U30MEpPUsi, TOMOJIOTHUS;

- OCHOBHbBIE€ 3aKOHbl XMMHH: COXpPaHEHHUS MacChl BEIIECTB, IMOCTOSHCTBA COCTaBa,
NEepUOIMYECKUN 3aKO0H;

- OCHOBHBIE TE€OPUM XHMHHU: XUMHUYECKOW CBSI3U, AJIEKTPOJUTUYECKOW NHCCOLMALINU,
CTPOEHHS OPraHUYECKUX COETMHEHNI;

- BaXKHEHIIMEe BellecTBa U MaTepHallbl: OCHOBHBIE METAJIbl U CILIABbI; CEpHasi, COJIsHa,
a30THas U YKCYCHasi KMCJOTHI; IIEJIOYM, aMMHAK, MUHEpajbHbIE YIOOpEHUs, METaH, 3TUJIEH,
aleTuiaeH, OEH30I, ITAHOJ, >KHUPBI, MbUIA, TIIOKO3a, caxapo3a, Kpaxmal, KIeTdaTka, OeNKH,
UCKYCCTBEHHbBIE U CHHTETHUECKUE BOJIOKHA, KaydyKH, IJIACTMACCHI;

1.3.3 [Inarupyemblie pe3yabTaThl OCBOCHUS YIeOHOW AUCITUTUINHBL

Ocoboe 3HayeHne ydueOHas AUCHUILUIMHA UMeeT npHu popmupoBanuu u passutuu OK 01,
OK 02, OK 04, OK 07.

T A —— IlnanupyemMble pe3yJbTaThl 00yUYeHH s
O0mme JAucnunianHapHblie

OK 01. Bribupats crnoco6s! | B 4acTH TPYZOBOIO | - BIIAJIETh CUCTEMOU
pelieHus 3a/1a4 | BOCIIUTAHUS: XUMHYECKUX 3HAHHUM, KOTOpas
npodeccuoHaIbHON - TOTOBHOCTb K TpPYAY, | BKJIIOYAET:

NEeSITEIbHOCTH, OCO3HaHME LIEHHOCTU | OCHOBOIIOJIATal0IIMe TOHATHUS
IIPUMEHUTEIBHO K | MacTepcTBa, Tpya0aooue; (XMMHYECKUH 3JEMEHT, aToM,
pa3INMYHbIM KOHTEKCTaM - TOTOBHOCTh K AKTHUBHOMH | BJIGKTpPOHHAsE 000J0YKa aToMa,




eI TEILHOCTH
TEXHOJIOTHYECKOM u
COLIMAIbHOMI
HaIPaBJIEHHOCTH,
CITIOCOOHOCTh HMHHUITMUPOBATH,
IJIaHUPOBATH Hu

CaMOCTOSITEIIbHO ~ BBITIOJIHSATH
TaKyIo JeSTeIbHOCTH;

- HMHTEpeC K Pa3IUYHBIM
chepam  mpodeccruoHaAThHON
NEeSITeIIbHOCTH,

OBnazneHue yHHUBEpPCAIbHBIMU
Y4EOHBIMH TT03HaBaTEIILHBIMU
JICUCTBUSIMU:
a)  0Oa3oBbIe
JICHCTBHSL:

- CaMOCTOSITEIILHO
(dbopMynupoBaTh "
aKTyaJIu3UpoBaTh MpPoOIEMY,
paccMaTpuBaTh ee
BCECTOPOHHE;

- yCTaHaBJIUBATh
CYIIECTBEHHBI TPU3HAK WU
OCHOBAaHMS JIII CpaBHEHWUS,

JIOTNYCCKUC

KJIaCCU(UKAIIAN u
0000111eHN;

- OTIPE/ICIISATh Leau
JIeITEIIbHOCTH, 3a7aBaTh

napamMeTpsl U KPUTEPUU UX
JIOCTH>KECHHS;

- BBISBISITh 3aKOHOMEPHOCTH
u MPOTUBOPEUHS B
paccMaTpUBAEMBIX SIBJICHUSX;
- BHOCUTb KOPPEKTHBBI B
NIeSTeTLHOCTD, OIICHUBATH
COOTBETCTBUE  PE3YJIHTATOB
[eIsIM,  OILIGHUBATh  PUCKH
MOCJIE/ICTBUM J1€ATEIbHOCTH;

- pa3BUBaTh  KpPEAaTUBHOE
MBIIUIEHUE TPU  PEIICHUHN
KU3HEHHBIX TIPOOIEM

0) 0a30BbIC
HCCIIEIOBATEIILCKHE
JIEUCTBUS:

- BJIQJICTh HaBBIKAMHU y4eOHO-
HCCIIEI0OBATENIbCKON 51
MPOEKTHOMN JIESITETBHOCTH,
HaBbIKAMU paspenieHus
npo0em;

- BBISIBIIATD
CJIEZICTBEHHBIE
aKTYyaJIU3UpOBaATh

OPUYUHHO-
CBSI3U W
3ajavy,

S-, p-, d-armexTpoHHBIE
opouTanu aTOMOB, HOH,
MOJICKYJIa, BaJICHTHOCTb,
JIEKTPOOTPHIIATEIILHOCTD,

CTCIICHD OKHCJICHUS,
XUMHYECKass  CBS3b,  MOJb,
MOJIIpHAas Macca, MOJISIPHBIH

00BEM, YIJIEPOIHBIA CKENeT,
(GyHKIIMOHATBHAS rpyIma,
panuKaj, W30MEpHs, U30MEpHI,
TOMOJIOTHYECKU I ps,
TOMOJIOTH, YTJIEBOJJOPOIBI,
KHCJIOPOJI- U a30TCOJIEpIKAIIUE
COEIUHEHMUS, OHMOJIOTHYECKHU
AKTUBHBIC BEIIIECTBA
(yrneBonpl, Oenkn),
MOHOMED, HOJIMeED,
CTPYKTYpHOE 3BEHO,
BBICOKOMOJICKYJISIPHBIE

COCIMHEHUS, KPUCTAIUTHYECCKAs
pelieTKa, THIBl XHMHYCCKHX
peakiuii (OKHCITUTEINIBHO-
BOCCTAHOBUTENIbHBIE,  JK30-H
SH/IOTEPMHUUECKUE,  PEaKIUU
WOHHOTO OOMeEHa), pacTBOp,
AJIEKTPOJIMTHI, HEAJIEKTPOJIUTHI,

KUPBIL,

AJIEKTPOIUTHIECKAs
JUCCOLIAITNS, OKHUCJIUTENb,
BOCCTAHOBHTEIIb, CKOPOCTh
XUMHYECKON peaxiuu,
XUMHYECKOE paBHOBecCHE),
TEOpUH U 3aKOHBI (Teopus
XUMHYECKOTO CTPOCHUS

OpraHuyeckux BemecTts A.M.
bytneposa, Teopust
3IEKTPOJIUTUYECKON
JMCCOUMAU, TEPUOIUIECCKHUI
3akoH J[.11. MeHnneneera, 3aKoH
COXpaHEHHUs Macchl),
3aKOHOMEPHOCTH,
CHMBOJIMYECKHH S3BIK XHMHH,
(hakToNOrHUECKUe CBEACHUS O

CBOMCTBAX, COCTaBe,
moyilyueHun u  Oe30macHoOM
HCHOJB30BAaHUN  Ba)KHEHIIINX
HEOPraHUYECKUX H

OpFaHI/I‘IeCKI/IX BCILICCTB B 6BITy
U TPaKTUYECKOHN NEeATeIIbHOCTH
YeJIOBEKA;

- yMETh BBISIBIIATD
XapakTepHble  NPU3HAKKM U
B3aUMOCBS3b U3Y4YEHHBIX




BBIIBHUI'aTh THIIOTE3Y (M¢

perieHus, HaxO0JIUTh
apryMEHThI JUTSL
JIOKa3aTeJIbCTBA CBOUX
YTBEPKJICHH, 3a/1aBaTh
napamMeTpsl U KPUTEPHUH
pelieHus;

- QaHAJIU3UPOBATH MOJIYYCHHbBIC
B XOJ€ peuieHus 3a7adu
pe3ynbTaThl, KPUTUYECKU
OLICHUBATh ux
JIOCTOBEPHOCTb,

[IPOTHO3UPOBATh H3MEHEHHE B
HOBBIX YCJ'IOBI/IHX;

- YMETh MEPEHOCUTDH 3HAHUS B
[I03HABATEIIbHYIO u
PAKTHYCCKYFO obJactu
KUBHECACATCIIBHOCTH,

- yMeTb  HMHTErPUPOBATH
3HAHUSA u3 pa3HbIX
MIPEIMETHBIX 00IacTel;

- BBIABHMIaTb HOBEIE WJIEH,

HpGIIJIaFaTI) 0pI/IFI/IH AJIBHBIC
MOJXO0/Ibl U PEIICHUSI;

- CHOCOOHOCTD 150,
HCITOJIb30BaHUS B
MMO3HaBaTECILHON u

COIMATBHOM IMPAKTHUKE

TOHSITHH, MPUMEHSITh
COOTBETCTBYIOIIUE  IOHATHUSA
IpU ONUCAHUU CTPOEHUA U
CBOMCTB HEOPraHMYECKUX U
OpraHWYECKHUX BEIIECTB U HX
[IPEBPALLEHU; BBISIBJISATD
B3aUMOCBSI3b XUMHUYECKUX
3HaHUM C  TOHATHUSAMH U
IIPEICTABICHUSIMU JIPYTUX
€CTECTBEHHOHAYYHBIX
IIPEIMETOB;

- YMETb HCII0JIb30BATh
HAaUMEHOBAaHHUS  XUMHUYECKUX
COCIMHEHUM MEKIyHAPOIHOTO

coro3a TEOPETUYECKOMN u
MPUKJIAHON XUMUHU "
TPUBHUAIbHBIE Ha3BaHUS

BOKHEUIIIUX BEIIECTB (ITHUJIEH,
aleTuJIeH, TIUIEpuH, (eHom,
dhopmanpierus, YKCyCHast
KHCJIOTA, TJIUIMH, YTapHBIi Ta3,
VIJEKHUCIIBIA  ra3, aMMHaKk,
rameHass M3BECTh, HEralieHas
U3BECTh, IIUTbEBasg CcoJla U
JPYTUX), COCTABIATH (POPMYIIBI
HEOPraHUYECKUX u
OpraHUYECKUX BEIIICCTB,
ypaBHEHUS XUMHUYECKUX
peakiuii, O0BSICHATD UX CMBICIT;
MOATBEPKIATh  XapPAKTEpPHBIE
XUMHUYECKHUE CBOMCTBA BEIIICCTB
COOTBETCTBYIOIIMMH
IKCTIIEPUMEHTAMH U 3aluCsIMU
ypaBHEHUH XUMHYECKUX
pEaKIHnii;

- YMETh yCTaHaBJIUBATh
MIPUHAJUICKHOCTh  U3YYCHHBIX
HEOPTraHUYECKUX u
OPraHWYECKUX  BEIIECTB K
OMpEeNIEJICHHBIM  KJaccaM |
rpymnmnam COEIMHEHMU,
XapakTepU30BaTh UX COCTaB U
BayKHEHIITIIE CBOMCTBA;
ONPENIENATh BUABl XUMUYECKUX
cBs3ell (KOBAJICHTHAs, MOHHAS,
MeTaJuIM4ecKasi, BOJOPOJIHAs),
THITBI KPUCTAJUTHYECKUX
peueTox BEIIIECTB;
KJ1acCU(UIUPOBATh
XUMHUYECKUE PEAKIINH;

- chopMupOBaTh
MPEACTABICHUS: O XUMUYECKOU




COCTAaBJIIIONIEH
€CTECTBEHHOHAY4YHOU KapTHUHBI
MUPA, POJIX XUMHUH B MIO3HAHUU
SIBJICHUI pUPOABL, B
(OpMHPOBAaHUN MBIIIJIEHUS U
KylIbTYpbl ~ JMYHOCTH, ee
(hyHKIIMOHATEHOM
IPaMOTHOCTH,  HE00XOauMOMH
JUI  pELIeHHs IPaKTUYECKUX
3a1a4y u HKOJIOTMYECKU
00OCHOBAaHHOTO OTHOILEHUS K
CBOEMY 3/10pOBBIO u
IIPUPOJIHOM cpence;

- YMETb IPOBOAUTH PACUETHI 110
XUMHUYECKUM  GopMylnaM |
YPaBHEHUSAM XUMHUYECKUX
peakuuil C HCIOJIb30BAHUEM
(buzmuecKux BEJINYMH,
XapaKTEepU3yIOIIUX BEIIECTBA C
KOJIMYECTBEHHOU CTOPOHBI:
Macchl, 0o0beMa (HOpMajbHbIE

yCIOBHS) Ta30B, KOJUYECTBA
BEILIECTBA; HCII0JIb30BATh
CHCTEMHbIE XUMHYECKHE
3HaHUS TUIst TIPUHSATHS
pelmieHud B KOHKPETHBIX
KU3HEHHBIX CUTYyalUsX,
CBSI3aHHBIX C BEIIECTBAMH U UX

MIPUMEHEHHEM
OK  02. Ucnonb3oBarts | B obnactu LEHHOCTU | - yMEThb IUIAHUPOBAaTh U
COBPEMEHHBIE CpeZACTBa | HAYYHOT'O IMO3HAHUS: BBITOJIHATh XUMUYECKUN
IIOMCKA, aHanM3a u|- c(OpMUPOBAHHOCTH | IKCIIEPUMEHT  (TpeBpalleHus
UHTEpHpeTanuu HHGOpMaIMK | MUPOBO33pEHUS, OpPraHUYECKUX BEIIECTB IpH
" UH(QOPMALMOHHBIE | COOTBETCTBYIOIIETO HarpeBaHuy, NOJIy4eHHE
TEXHOJIOTUH JJIS1 BBINOJIHEHHSI | COBPEMEHHOMY YPOBHIO | OTWJIEHA W  HM3y4EHUE €TI0
3agad  MpodecCHOHANBHOM | pa3BUTHS HayKU U | CBOMUCTB, KayeCTBEHHbIE
JESITEIbHOCTH 00LIeCTBEHHOMN NPaKkTUKH, | peaKMd  Ha  QJIBJCTH/BI,
OCHOBaHHOTO Ha  JHajore | Kpaxmaj, YKCYCHYIO KHCIOTY;
KyJIbTYp, CIHOCOOCTBYIOLIETO | eHaTypanust  OEIKoB  IpH
OCO3HAHHMIO CBOEr0 MeECTa B | HarpEBaHHH, I[BETHbIC PEAKIINU

MOJUKYJIBTYPHOM MHUPE;
- COBEpLICHCTBOBAHHE
SI3BIKOBOM M YMTATENBCKOH
KyJbTYpbl ~ Kak  CpEACTBa
B3aUMOJICUCTBUA MEXIY
JIOBMU U TIO3HAHUS MUPA;

- OCO3HaAHHE IIEHHOCTH
HAay4YHOH JIeATEIILHOCTH,
TOTOBHOCTH OCYIIIECTBIIATh
MPOEKTHYIO H
HCCIIEIOBATEIIbCKYIO
JIeITEeILHOCTD

OCJIKOB; TIPOBOJUTH PEAKITUU
MOHHOTO OOMEHa, OmpeneNsTh
Cpeny BOJHBIX  PacTBOPOB,
KaueCTBEHHBbIC  pEaKIUu Ha
cynbdar-, KapOoHaT- "
XJIOPUJI-AaHUOHBI, Ha KaTHOH
aMMOHHS, peniarb
OKCIIEPUMEHTANFHBIE  33]laud
no temam "Meramael" U
"Hemeramisl") B COOTBETCTBUU
c MpaBUIaMu TEXHUKHU
0€30IaCHOCTH NP OOpaIlieHNH




WHAUBUAYAJILHO U B TPYIIIIE;
OBnajseHre yHHUBEPCATbHBIMU
y4eOHBIMU MMO3HABATEIbHBIMU
JICUCTBUSIMU:

B) pabota ¢ uHpopMaIuei:

- BIIQJICTh HaBBIKaMU
nosiyueHus: MHboOpManuu u3
HUCTOYHUKOB PAa3HBIX THIIOB,

CaMOCTOSATENIEHO

OCYLIECTBJISATh IIOMCK, aHAIN3,
CHCTEMaTH3aIIHI0 "
UHTEPIIPETALINIO

uH(popManuu Pa3INYHBIX
BUJIOB u bopm
Ipe/ICTaBICHNUS;

- co3maBaTh  TEKCTHl B
pa3nmuuHbBIX  (opmarax  C
y4eToM Ha3HAYCHUS
uHpopManuu W IEJICBOU
ayJUTOPHH, BBIOHpast
ONTUMAJIBHYIO bopmy
Ipe/ICTaBICHUS u
BU3YyaIH3aLUH;

- OLICHUBATh JIOCTOBEPHOCTD,
JETUTUMHOCTDh WH(MOpPMAIIHH,
€€ COOTBETCTBUE IPABOBBIM U
MOPAJIBHO-3TUYECKUM

HOpMaM;
- HCHOJIb30BaTh  CPEICTBA
MH(POPMALMOHHBIX u
KOMMYHHKAIITHOHHBIX
TEXHOJOTUH B pEUICHUH
KOTHUTHBHBIX,
KOMMYHHKATHBHBIX U

OpPraHW3aIMOHHBIX 3aJad C
coOmoieneM  TpeOoBaHUM
DPrOHOMHUKH, TEXHHUKH
0€30ITacHOCTH, TUTHUECHEIL,
pecypcocOepekenusl,
NPABOBBIX U ATUYECKUX HOPM,
HOPM nH(GOPMallMOHHON
0€30IMacCHOCTH;

- BIIQJICTh
pacno3HaBaHHs U
uH(popMaluuy,
UH(POPMALIMOHHOM
0€30ITaCHOCTH JIMYHOCTH;

HaBBIKaAMH
3allIUThI

c BEILIECTBAMHU "
71a00paTOpPHBIM

000pyIOBaHUEM; TIPENICTABIATD
pe3yIbTaThI XHUMHAYECKOTO
JKCIIEpUMEHTa B (hopMe 3arucu
YpaBHEHHI COOTBETCTBYIOIIUX
peakuuii u  QOpMyIHPOBATH

BBIBOJIbI HAa OCHOBE  3THUX
Pe3yJIbTaTOB;

- yMETh aHAJIM3UPOBATh
XUMHUYECKYI0  HH(pOpMaIHIo,
[OJIy4aeMyl0 M3  pasHbIX
UCTOYHUKOB (cpencts

MaccoBOil WH(pOpMAINU, CETh
Wurtepuer u npyrue);

- BJIA/IETh OCHOBHBIMH
METOJJaMH HAay4HOTO IMMO3HAHUS
BCIICCTB u XUMHWYCCKUX
SIBJICHU I (mabmronieHue,
U3MepeHue, AKCIIEPUMEHT,
MOJICJIMPOBAHUE);

- YMETb IIPOBOJIUThH PACUETHI 10
XUMAYECKHM  dopMylnaM |
YpaBHEHHSIM XUMHYECKHX
peakuuii ¢ HCIOJIb30BAHUEM
¢bu3nyeckux BEJINYMH,
XapaKTePU3YIOIINX BEUIECTBA C
KOJINYECTBEHHOMN CTOPOHBI:
Maccel, o0beMa (HOpMaJlbHbIE

YCJ'IOBI/IH) ra3oB, KOJIHMYCCTBaA
BCIICCTBA, HCIIOJIb30BaTh
CHUCTCMHBIC XUMHUYCCKUC
3HaHUA JJIsL IIPUHATHA
peH_IeHI/Iﬁ B KOHKPCETHBIX
KHN3HCHHBIX CUTyalusix,

CBA3aHHBIX C BCHICCTBAMH H HUX
NPUMCHCHUCM

OKO04. O dexTrnBHO
B3aNMMOJIEHCTBOBATH u
paboTaTh B KOJUJIEKTUBE U
KOMaH/Ie

- TOTOBHOCTb K
CaMOpa3BUTHIO,
CaMOCTOSITEIIbHOCTH "
CaMOOIIPE/ICIICHHIO;

-OBJIaJICHHUC HaBbIKaMH

- YMCTb IJIaHUPOBATh nu
BBITTOJIHATH XUMHYIECKHI
OKCIICPUMCHT (HpCBp alllCHUA
OpPraHU4Y€CKUX BCIICCTB IIpHU

HarpCcBaHuu, IOJIYYCHHC




y4eOHO-UCCIIeI0BATEIHCKOM,
MPOEKTHOM M  COLMAJIBbHOU
JIeSITEJIbHOCTH;

OBnazneHne yHHUBEpPCAIbHBIMU
KOMMYHHUKATUBHBIMU
JEHCTBHUSMU:

0) cCOBMeCTHas NIeATEeIbHOCTD:
- IIOHUMAThb W HCIIOJL30BaTh
MIPEUMYIIEeCTBA KOMAHIHOW H
WHIUBUIYAIBHON pabOTHI;

- MIPUHUMATD LETH
COBMECTHOM  JCATEIHHOCTH,
OpraHU30BBIBAThH u
KOOPAMHUPOBATh  JEUCTBUSA
o ee OCTHIKEHHIO:
COCTaB/IATh IUIAH JCHCTBHIA,
pacmpeensiTh poiu C y4eTOM

MHEHHH Y4aCTHUKOB
00cyX1aTh pe3ynbTaThl
COBMECTHOM paboTBhI;

- KOOPJMHUPOBATh u
BBITOJIHATh paboty B
YCIIOBUSAX peapHOro,
BHUPTYaJIbHOI'O u
KOMOMHHPOBAHHOTO
B3aMMOJEICTBUS;

- OCYWCCTBJIATHL IMO3UTHBHOC
CTPATCTUYCCKOC ITOBCIACHHUC B

Pa3INYHBIX CUTyalusiXx,
MPOSIBIISATE  TBOPYECTBO U
BOOOpaxeHwue, OBIThH
WHUIIMATHBHBIM

OBnazneHne yHHUBEpPCAIbHBIMU
PEryISTUBHBIMH JEHCTBUAMMU:
I) NpuHATHE ce0d U JIpYrux
JFOJEN:

- TpUHAMATh MOTHUBBI W
apryMeHThl JIpyIMX JIIOJeH
IpU aHalM3€ Pe3ysbTaToOB
NeSITeTbHOCTH;

- TIpU3HaBaTh CBOE MPABO H
IpaBo JpPyrux JoJe Ha
OIINOKH,

- pa3BUBaTh  CIIOCOOHOCTB
MOHAMAaTh MHpP C TIO3HUIUU
JPYroro 4ejoBeKa,

3TWICHA W U3y4CHHE €ro
CBOMCTB, Ka4e€CTBEHHbIC
peakum ~ Ha  aJdbJACTUIbI,
KpaxMay, YKCYCHYIO KHUCIIOTY;
JeHaTypanus  OEIKOB  IpH
HarpeBaHUH, [IBETHBIC PEAKLIUU
O€JNKOB; MPOBOJMTH PEAKIHH
MOHHOTO OOMEHa, OIpenesiTh
cpeny BOOHBIX  PacTBOPOB,
KayeCTBEHHBbIC  pEaKkIUu Ha

cynbdar-, KapOoHaT- u
XJIOPUJI-AaHWOHBI, HAa KATHOH
aMMOHWUS; pemarhb

SKCHEPUMEHTAJbHBIE  3aJauu
no Ttemam "Meramibsl" U
"HemeTtamibl") B COOTBETCTBUU
c IpaBUIaMU TEeXHUKU
0€30MaCHOCTH MPH OOpaIIeHUH
c BEIIECTBAMH u
71ab0paTOPHBIM
000pyI0BaHUEM; TIPEICTABIISITH
pe3yibTaThl XUMHUYECKOTO
SKCIEPUMEHTa B JOPME 3aInch
YPaBHEHUH COOTBETCTBYIOIIUX
peakuuii U (opMyInpoBaTh
BBIBOJBI Ha OCHOBE 3THUX
pe3yJIbTaToB

ConeficTBOBaTH

OKpYy>Karoleu
pecypcocoepexeHuIo,
MIPUMEHSTh
W3MEHEHUH KJIMMATa, IIPUHIIHAITEI

MIPOM3BOJICTBA,
JICUCTBOBATH

COXpaHEHHUIO

OEpEKITUBOTO
3¢ PEKTHBHO

B o0Omact »KOJIOTHYECKOTO
BOCIHUTAHUS;

- c(hopMUPOBAHHOCTH
DKOJIOTMYECKON  KYJIBTYPBHI,
IIOHUMAHHUEC BIIMAHUA

CONMAJIbHO-O9KOHOMHWYCCKUX

- chopMupoBaTh
MPEACTABICHUS: O XUMUYECKOU
COCTaBJISIOIIECH

€CTECTBEHHOHAY4YHOU KapTHUHBI
Mupa, pojiu XUMHUH B ITO3HAHUU
SIBJICHUM MPUPOIBI, B




‘lpCBBBI‘lafIHBIX CUTyalusax

MPOIIECCOB  Ha
IPUPOJHON H
cpenpl, OCO3HaHHE
I00ATEHOTO Xapakrepa
AKOJIOTUYECKUX TTPOOIIEM;

- IJIAHUPOBaHUE u
OCYILIECTBJICHUE JICHCTBUI B

COCTOSIHUE
COLIMAILHON

(OpMHUPOBaHUM MBIIIJIEHUS U
KYJIbTYypbl ~ JIMYHOCTH, ee
(hyHKIIMOHATLHOM

IPaMOTHOCTH,  HE00XOauMOMH
JUId  PELIeHUs NPaKTUYECKUX
3a1a4y u HKOJIOTHYECKU
00OCHOBAaHHOTO OTHOILEHUS K

OKpY’)KallIllel  cpeie  Ha | CBOEMY 3/10pOBBIO U
OCHOBE 3HaHUS Lesnei | IpupoIHOM cpene;
YCTOHYHMBOIO pa3BUTHS | - YMETh COONIONATh IpaBUIIA
YeJI0BEUECTBA; 3KOJIOTUYECKH

AaKTHBHOE HENPUATHE | L[eIeco00pa3HOro MOBEICHUS B
JIEHCTBHM, MPUHOCSIINX Bpes | OBITY u TPYAOBOM
OKpY’KaloIlleH cpene; JESATEIbHOCTH B LEJsX
- YMEHHE MPOTHO3HPOBATH | COXPAHEHUS CBOETO 370POBbS U
HeOJIaronpusITHbIE OKpY’KaroIeu IIPUPOIHOMN
SKOJIOTUYECKUE TOCIIEJCTBUS | CPElbl; YUUTHIBATH OMNACHOCTh
IpeaIpUHIMAEMbIX BO3/ICICTBUS Ha KUBBIE
JICUCTBUM,  IPEAOTBpALaTh | OPraHU3MBbI OIIPE/ICIIEHHBIX
UXx; BELIECTB, [OHHUMAs  CMBbICH
- paciupeHue OMbITa | IOKAa3aTelsl IpeenbHON
JEATEIbHOCTH YKOJIOTHYECKOMN | TOMYCTUMON KOHLIEHTpauu
HAIPaBJIEHHOCTH;

- OBJAQJCHUE  HaBbIKAMU
y4eOHO-UCCIIeI0BATEIbCKOM,
MIPOEKTHOM M  COLMAJIbHOMI
JIESITEIIbHOCTH;

B pesynbraTe ocBOeHMsS NporpaMMbl y4yeOHOM AMCHMIUIMHBI peain3yeTrcs MporpaMma
BOCIIMTaHMsI, HaNpaBiieHHast Ha (OPMHUPOBAHUE CIAEAYIOINX JUYHOCTHBIX pe3yabTaToB (JIP):

JIP 2 IlposBisromuil aKTUBHYIO JEMOHCTPUPYIOLIUI
9KOHOMUYECKH

TpaXXJAaHCKYIO IIO3UIUIO,

IIPUBEPKEHHOCTh IMPUHIMUIIAM YECTHOCTH, IOPSIOYHOCTH, OTKPBITOCTH,
AKTUBHBIA M YYacCTBYIOLIUN B CTYIEHUECKOM U TEPPUTOPHAILHOM CAMOYIPABICHHH, B TOM
YHUCJIe Ha YCIIOBUSX JIOOPOBOJIHYECTBA, MPOIYKTUBHO B3aWMOCHCTBYIONIUN W YYaCTBYIOIIUI B
JeSITEIbHOCTH OOIIECTBEHHBIX OPraHU3alNM.

JIP 4 TlposiBasitomuii 1 JEMOHCTPUPYIOIINI YBaXXKCHHUE K JIIOJSM TPYJa, OCO3HAIOIIUI
LIEHHOCTh COOCTBEHHOTO Tpyaa. Ctpemsimuiicsd K GOpMUPOBAHUIO B CETEBON CpeJie TMUHOCTHO U
npo¢eCCHOHATBLHOTO KOHCTPYKTUBHOTO «IIU(PPOBOTO CIIEa.

JIP 16 IlpuoOpereHue oO0y4arOLIMMHCS COLMAIBHO 3HAYMMBIX 3HAHUH O MpaBHiIaxX
BEJICHUS SKOJIOTUYECKOro o0pa3a >KM3HM O HOpMax M TPaJuIMsIX TPYAOBOHW JEATEIbHOCTH
YeJ0BEeKa O HOpPMax W TPaAMUMIX TOBEACHMS 4YEJIOBEKAa B MHOIOHAIIMOHAIBHOM,
MHOTOKYJBTYPHOM OOIIIECTBE.

JIP 23 Ilonyuyenue oOy4aromMMHCS BO3ZMOXHOCTH CAMOPACKPBITHSI U camopeanu3alus
JIUYHOCTH.

JIP 30 OcyuecTBisifolMi MOUCK M HCHOIb30BaHHE MHPOpPMAIUU, HEOOXOAMMOMN IS

B(I)(I)CKTI/IBHOFO BBITIOJIHCHUS PA3JIMIHBIX 3a/1a4, HpO(I)CCCI/IOHaJ'IBHOFO " JIMYHOCTHOT'O pa3BUTHUA.
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2 CTPYKTYPA U COAEP/KAHUE YYEBHOI'O ITPEIMETA

2.1 O6beM yueOHOro nmpeaMeTa U BU/AbI y4eOHOI padoThl

Bun yueOHo# padoThI

O0BEéM B yacax

O01béM 00pa3oBaTeIbHON MPOrpaMMbl Y4eOHOT0 MpeaMeTa 72
B TOM YHCIIE:

Coaep:xaHnue yueOHOTro MaTepHaJia 66
B TOM YHCJIE:

JICKIINH, YPOKH 32
camocTosiTeNbHas paboTa

NPaKTUYCCKUE 3aHATHS 24
71a00paTOPHBIC 3aHATHS 10
IIpodeccuonaIbHO-OPHEHTHPOBAHHOE COlePIKAHHE 6
B T.4..

TEOpeTUYecKoe OOydeHHe 2

MPAKTUYCCKUC 3aHATUA

nabopaTOPHBIE 3aHATHS

I[Ipome:xxyTouHasi arrecTanum: 1M depeHINpPOBAHHBIN 3a4éT 2 cemecTp,

npyrue ¢popmbl atTectanum — 1 cemectp

11




2.2 TemaTH4ecKuii IJIaH U cOoJlepPKaHUe Y4eOHOI 0 MpeaMeTa

dopmMupyemblie
KOMIIETEeHI[UH
HaumenoBanmue
PAIEIIOn H TeM Conep:kaHue y4eOHOT0 MaTepHuaJia, MIPaKTUYecKue U J1adopaTopHbIe 3aHATHS, Oo0bem (OK),IIK nu
CcaMoCTOsITeIbHAs PadoTa 00y4YaommXxcs 4yacosB JINYHOCTHBIE
pe3yJbTaThl
(JIP)
1 2 3 4
Pa3zgen 1. OcHOBBI CTPOEHUS BelleCTBA 8
Tema 1.1. Coaep:xanue yueOHOro MaTepuaJia 4
Crpoenue atomoB | Teopernueckoe o0ydeHue
XAMAHCCKAX CoBpemeHHass Mojelb CTpoeHHss aroma. CHMBOJMYECKHUN SI3BIK XMUMHH. XHMHUYCCKUAN DJIEMEHT. OK 01, OK 02,
SJICMCHTOB 1 DnekTpoHHas KoHuUrypanus aroma. Krmaccupukamnus XHUMHUYSCKHX 3JIEMEHTOB (S-, P-, d-3JeMEHTHI). OK 04, OK 07,
fipupona BanenTtHsle  asiekTpoHbl.  BaneHTHOCTb.  DJIEKTpOHHasi ~ MpUpoAa  XUMHUYECKOM  CBSI3M. 2 JIP 2. JIP 4. JIP
XUMHUICCKON DJIEeKTPOOTPHUIIATEILHOCTh. BHABI XUMHYECKOW CBs3M (KOBAJCHTHAs, HWOHHAs, MeETaIMYecKas, 16 J£P 23 311) 30
CBs3H BOJIOPOJIHAs) U CIIOCOOBI €€ 00pa30BaHUSI ’ ’
IIpakTuyeckoe 3ausitue Ne 1. PemieHue 3amanuii Ha WCHOJIB30BAHWE XWMHUUYECKOW CHUMBOJIMKU H OK 01, OK 02,
Ha3BaHWA COEIMHEHHWI MO HOMEHKIAType MEXIYHApOJHOTO CO03a TEOPETUUYECKON W MPHUKIAIHOM OK 04, OK 07,
XUMHUH ¥ TPUBHAIBHBIX HA3BaHWH IS COCTABJICHUS XUMUYCCKUX (POPMYJ IBYXATOMHBIX COCIMHCHHIA JIP 2, JIP 4, JIP
(okcu10B, Cynb(PHUI0B, TUAPUIIOB U T.II.) U APYTUX HEOPTaHUYECKUX COCTUHEHHM OTAETbHBIX KIacCOB. 2 16. JIP 23. JIP 30
[IpakTHdeckue 3a1aHus Ha YCTAHOBIICHUE CBSI3U MEXKY CTPOSHHEM aTOMOB XHMHUYECKUX IJIEMEHTOB H ’ ’
MEePUOJNYECKUM HW3MEHEHHEM CBOMCTB XMMHYECKHX AJIEMEHTOB M UX COCAMHEHHH B COOTBETCTBUU C
nojoxeHueM [leprnoandeckon CUCTEMBI.
Tema 1.2. Coaepixanue yueOHOro MaTepuasa 4
Iepuoauyeckuii  (TpakTuueckoe 3amsitme Ne 2. Ileproanueckas cucreMa XMMHUYecKuXx siemenToB J[.M. Menaeneesa. OK 01, OK 02,
3aKOH U Tabmnna  |Pusugeckuii cmbicn Ilepuoandeckoro 3akona .M. MenzaeneeBa. 3akOHOMEPHOCTH U3MEHEHHS CBOMCTB OK 04, OK 07,
H.W. MenaeneeBa [XuMHUUeCKUX 3JEMEHTOB, O0Opa3yeMbIX HMMH TMPOCTBIX M CIIOKHBIX BEIIECTB B COOTBETCTBHU C JIP 2, JIP 4, JIP
MOJIOKCHHEM XHMHYECKOTO 3jJeMeHTa B Ilepmoawdeckoit cucreMe. MHPOBO33pEHUECKOE M HAayYIHOE
4 16, JIP 23, JIP 30

3Hauenue Ilepnoanueckoro 3axona /.M. Menneneesa. IIporuossr JI.11. MenaeneeBa. OTKpbITHE HOBBIX
XUMHUYECKHX JJIEMEHTOB.

PemreHne npakTUKO-OPUEHTUPOBAHHBIX TEOPETHUUECKUX 3aJaHUM Ha XapaKTEpU3alUI0 XHUMHYECKUX
2JIeMEeHTOB «MeTtainyeckue / HeMEeTaJNIMYeCKHe CBOICTBa, 3JEKTPOOTPULIATENHHOCTh XMMHUYECKUX




3JIEMEHTOB B COOTBETCTBUU C UX AJIEKTPOHHBIM CTPOCHUEM M MOJIOKEHHUEM B MEPUOJUYECKON CHUCTEME
xumudeckux asementoB J[.1. MeneneeBa»

Pa3nen 2. XuMunuyeckue peakuuu 10

Tema 2.1. Tuner | Coaep:xanue y4eGHOI0 MaTepuasa 6

XUMHUYECKHUX Teopernueckoe odyuenune

peakuui Knaccudukanus 1 THIIBI XUMHUUECKUX PEAKIU C yYacTHEeM HeopraHuyeckux BemiecTB. CocTaBiieHHe OK 01, OK 02,
YpaBHEHUH peakluii COeAMHEHUs, PA3JI0KEHUs, 3aMeIlleHus, 0OMEHa, B T.4. peakLuil TOpeHus, OK 04, OK 07,
OKHCJIEHUS-BOCCTAHOBJICHHUSI.
VYpaBHEeHMsI OKUCIEHUI-BOCcCTaHOBIIeHU. CTeneHb okucaeHus. OKUCINTENb U BOCCTAHOBUTEb. 2 JII6P J2I,PJI2P343IJII)P3 0
CocraBiieHre U ypaBHUBAHUE OKHCIUTEIbHO-BOCCTAHOBUTENIbHBIX PEAKIMI METOI0M 3JIEKTPOHHOTO ’ ’
6ananca. OKMCIUTEIbHO-BOCCTAHOBUTEIbHBIE PEAKIIUH B IPUPOJIE, IPOM3BOJICTBEHHBIX Ipolieccax U
KHU3HEJESITEIIbHOCTH OPraHU3MOB
IMpakTnyeckoe 3ansitue Ne 3. KonumdyecTBeHHbIE OTHOUIECHUS B XMMHUU. OCHOBHBIE KOJIMYECTBEHHBIC OK 01, OK 02,
3aKOHBI B XMMHUU M pacyeThl MO0 ypaBHEHUSIM XUMHUYECKHX peakuuid. Mosb Kak e€QUHMIIA KOJINYECTBA OK 04, OK 07,
BeniecTBa. MossipHasg macca. 3aKOHBI COXPaHEHMsI MacChl U dHEPruu. 3akoH ABoraapo. MoOspHBI 4 JIP 2, JIP 4, JIP
00beM razoB. OTHOCUTENbHAs TUIOTHOCTH Ta30B. PacdyeTsl MO ypaBHEHUSM XUMHUYECKUX pPEaKIUil C 16. JIP 23. JIP 30
HCIOJIb30BAHUEM MACChl, 00beMa (HOpMaJIbHbIE YCIIOBHS) ra30B, KOJIMYECTBA BEIECTBA ’ ’

Tema 2.2. Coaep:xanue yueOHOro MaTepuaa 4

Onexrponuruyecka| Teoperndeckoe o0ydeHune

g JUuccouuanus u OK 01, OK 02,

HOHHEIH 0OMeH Teopus anexkTponuTUdeckon aucconranuu. VMoHbl. DIEKTPOIUTHI, HEAIEKTPOIUThL. Peakiuu HOHHOTO OK 04. OK 07
obmeHna. CocTaBlieHHE peakIii MOHHOrO0 OOMEeHa MYyTeM COCTAaBJIEHUS UX IOJIHBIX U COKPAIIEHHBIX 2 P 2 J,IP 4 JH,’
MOHHBIX YpaBHEHUN. KHCIOTHO-OCHOBHBIE peaklMy. 3aJJaHUsl HAa COCTaBJIEHNE HOHHBIX peaKuil ’ ’

16, JIP 23, JIP 30

JlaGopaTopHoe 3ansitue Ne 1. JIaGoparopHas pabota “TUIBI XUMHUYECKUX PEaKIIUN”. OK 01, OK 02,
HccnenoBanue THIOB (TI0 COCTaBY U KOJMYECTBY MCXOJHBIX U 0OPa3yIONIMXCS BEMIECTB) M MPH3HAKOB ’ OK 04, OK 07,
XUMUYeCKHX peakuuil. I[IpoBeneHune peakuuié HOHHOTO OOMEHa, ONpEeAeNeHHE Cpelbl BOJIHBIX JIP 2, JIP 4, JIP
pacTBOpoOB. 3a/1aHUs HA COCTABJICHHE HOHHBIX peaklnuii 16, JIP 23, JIP 30

Paznea 3. CrpoeHne 1 CBOMCTBA HEOPIAaHMYECKHUX BELECTB 14

Tema 3.1. Coaeprxanue yueOHOro MaTepuasa 4

Knaccupukanus, | Teoperuueckoe o0y4enue




HOMEHKJIaTypa 1
CTPOCHHE
HEOPTaHUYECKUX
BEILECTB

[Ipenmer Heoprannyeckoit xumun. Kiaccudukanus HeopraHuueckux BemecTs. [IpocTbie u croxxHbIe
BenecTBa. OCHOBHBIE KJIACCHI CIIOKHBIX BEIECTB (OKCHU/IbI, TUIPOKCUIBI, KUCIOTHI, COJIN). B3aumMocBsi3b
HEOpPraHMYECKUX BEIIeCTB. ATperatHble cOCTOsHUA BeulecTBa. Kpucramnnyeckue u amopdubie
BellleCcTBA. THUIIBI KPUCTAUNIMYECKUX PEHIETOK (aTOMHAs, MOJICKYJIApHAsl, MOHHAs, METaJUIMYECKasi).
3aBUCUMOCTh (PM3UYECKUX CBOWCTB BEIIECTBA OT THUIA KPUCTAIIMYECKON PEIIETKU. 3aBUCUMOCTD
XMMHYECKOM aKTUBHOCTH BELIECTB OT BUJA XUMUYECKOMN CBA3U U TUIA KPUCTALINYECKON PEIIETKH.
[TprunHbI MHOrOOOpa3us BEIIECTB

OK 01, OK 02,
OK 04, OK 07,
JIP 2, JIP 4, JIP
16, JIP 23, JIP 30

IIpakTuyeckoe 3anaTHe Ne 4. HoMeHKi1aTypa HEOpraHM4eCKUX BEUIECTB: HA3BaHUE BELIECTBA UCXOA
U3 UX XUMUYIECKOU (DOPMYIIBI HITH COCTABIICHHE XUMUIECKON (DOPMYIIBI HCXOJIS U3 Ha3BaHMS BEIIECTBA
o mexxayHapoaHon (MFOITAK) nnu TpuBuanbHON HOMEHKIIATYpe.

Pemenne nmpakTHIecKuX 3ajaHUH 1O KIacCH(PUKAIUN, HOMEHKIATYPE U XUMHYECKUM (hopMyram
HEOPraHMYECKUX BEIIECTB PA3IMYHBIX KJIaccoB (YrapHbIi ras, yrieKUCIblii ra3, aMMHaK, raieHas
W3BECTh, HETAIlICHAs N3BECTh, MUTHEBASI COJIA U IPYTUX): HA3bIBATh U COCTABIIATH (DOPMYITBI XHMHUYECKUX
BEILIECTB, ONPEIEIATh MPUHAIICKHOCTD K KJIaccy.

HcTounnku XuMUIeCcKON HHPOpMAIUK (CPEeICTB MAaCCOBOM MHpOpMaIuu, ceTh HTEpHET U IpyTHe).
ITouck nadopmaium o HazBaHUSAM, HACHTU(UKATOPAM, CTPYKTYPHBIM (hopmyrnam

OK 01, OK 02,
OK 04, OK 07,
JIP 2, JIP 4, JIP
16, JIP 23, JIP 30

Tema 3.2. dusuxo-

XHUMHYECKHE
CBOMCTBaA
HeopFaHI/I‘ICCKI/IX
BEIICCTB

Conep:xanue yueOHOro MaTepuaJa

TeopeaneCKoe oﬁyqeﬂue

OK 01, OK 02,
Mertamnel. O0ume ¢uszndyeckue U XUMHUYeckue cBoicTBa mMeTamioB. CriocoObl mosyyeHus. 3Ha4eHue OK 04. OK 07
METAJUIOB M HEMETAUIOB B NPHUPOAEC M KU3HEIACATEIBHOCTH 4eJIoBeKa M opraHu3moB. Kopposus P 2 J,IP 4 HI,’
METAJUIOB: BUJIbI KOPPO3HUH, CLIOCOOBI 3aIIIUTHI METAJUIOB OT KOPPO3UHU ’ ’
16, JIP 23, JIP 30
OK 01, OK 02,
Hemeramnpl. OOmme ¢usnyeckue M XUMHUYECKHE CBOMCTBA HEMETaUIOB. THIUYHBIE CBOWCTBA OK 04. OK 07
(v} 9 b
HemetaiioB [V— VII rpynn. Knaccuduxaius 1 HoMeHkIaTypa coeJUHeHU HeMeTamioB. KpyroBopoTsl JIP 2. JIP 4. JIP
OMOTEHHBIX IEMEHTOB B MPUPOJIE ’ ’
16, JIP 23, JIP 30
OK 01, OK 02,
XUMHYeCKHe CBOMCTBA OCHOBHBIX KJIACCOB HEOPraHMUYECKUX BEIIEeCTB (OKCHI0B, THIPOKCUIOB, KHCIIOT, OK 04. OK 07
(v (v v b 2
coJsiel u Jip.). 3aKOHOMEPHOCTH B U3MEHEHHH CBOMCTB MPOCTHIX BEIIECTB, BOJOPOIHBIX COSIMHEHHH, IP 2. TIP 4. TIP
3 M

BBICIIUX OKCHUJ0B U TUAPOKCUIOB

16, JIP 23, JIP 30




IIpakTuyeckoe 3ansaTue Ne 5. CocTaBieHUe YPaBHEHU XUMUYECKUX PEAKIIUNA C yH4aCTUEM MPOCTHIX U
CJIOKHBIX HEOPTaHUYECKHUX BEIIECTB: METAJJIOB M HEMETAJIOB; OKCHUJIOB METAJNIOB, HEMETAJUIOB U
aM(pOTEpHBIX 3JIEMEHTOB; HEOPraHMUYECKUX KUCIOT, OCHOBAaHHUM U aM()OTEPHBIX THIPOKCUIOB;

OK 01, OK 02,
OK 04, OK 07,
JIP 2, JIP 4, JIP

HEOPraHUYECKUX COJIEH, XapaKTEPU3YIOLUX UX CBOUCTBA. 2 16. JIP 23. JIP 30
Pemenue npakTUKO-OpPUEHTUPOBAHHBIX TEOPETUUECKHUX 33aJJaHUI Ha CBOMCTBA, COCTAaB, MOJIyY€HUE U ’ ’
0e30macHOe UCIOIB30BAHNE BAKHEHIIINX HEOPTaHMUECKUX BEIIECTB B OBITY U MPAKTUYECKON
JIeSITeNIbHOCTH YeJIOBEKa

Tema 3.3. Conep:kanue y4eOHOTro MaTepuaa 2

WUnentudukanns  [JlaGoparopuoe 3anarue Ne 2. JlaboparopHas padora «aeHTrH(pUKALNA HEOPraHUUECKUX BELIECTBY. OK 01, OK 02,

Heopranudeckux |Pellenne SKCepMMEHTANBHBIX 33/1a4 10 XMMUYECKMM CBOMCTBAM METAILIOB M HEMETAJLIOB, 110 OK 04, OK 07,

BeIIIECTB pacro3HaBaHUIO U MOJYYECHUIO COETMHEHUN METAJUIOB U HEMETAJUIOB. 9 JIP 2, JIP 4, JIP
W nenTudukaiyss HeOPraHUIeCKUX BEUIECTB C HCIOIB30BaHUEM MX (PU3UKO-XUMHUECKUX CBOWCTB, 16. JIP 23. JIP 30
XapaKTepHBIX KaUeCTBEHHBIX peakiuii. KauecTBeHHBIC peakiny Ha cynbhat-, KapOoOHAT- U XJIOPHU- ’ ’
AQHUOHBI, Ha KATHOH aMMOHMUS

Pa3nean 4. CTpoeHue U CBOIiCTBA OPraHNYeCKUX BellIeCTB 24

Tema 4.1. Conep:xanue yueOHOro MaTepuaJa 4

Knaccupukanus, | Teoperuuyeckoe o6y4yenue

CTPOCHHE H [losiBeHne 1 pa3BUTHE OPTraHMYECKOW XMMHUHU Kak Hayku. [Ipenmer oprannueckoi xumun. Mecto u OK 01, OK 02,

HOMEHKJIaTypa 3HAUEHUE OPTaHNYECKOU XMMHUH B CUCTEME €CTECTBEHHBIX HayK. OK 04, OK 07,

OpraHHYECKHX XUMUYECKOE CTPOEHUE KakK IOPSIOK COETUHEHHs] aTOMOB B MOJIEKYJ€ COTJIACHO MX BaJICHTHOCTH. JIP 2, JIP 4, JIP

BEIIECTB OCHOBHBIE TTOJIOKEHUSI TEOPUM XMUMHUUYECKOTO CTPOEHUS OpraHudeckux coenuHeHuii A.M. bytieposa. 16. JIP 23. JIP 30
VYrnepoaHblii CKENeT OpraHu4ecKol MOJIEKYJbl. 3aBUCHUMOCTh CBOMCTB BEIIECTB OT XHUMHUYECKOTO ’ ’
CTPOEHMS MOJIEKYJl. MI30Mepus U U30MepHI. 2

[lonsitTne o @ynkuuoHanbHoM rpynne. Panukan. IlpuHuunel KiacCU(pUKalUM OPraHUYECKUX
coequHEeHUl. MexnyHapoiHas HOMEHKJIATypa W IPUHLOUIBI HOMEHKJIATYPbl  OPraHUYeCKUX
coenquHeHunil. [loHsTHe 00 a3zoTcolep)KalMX COEJUHEHHSX, OMOJIOrMYeCKM aKTHBHBIX BeIlEeCTBaX
(yrneBogax, »kupax, Oemkax M Jp.), BBICOKOMOJIEKYJISIDHBIX COEIMHEHMAX (MOHOMEp, IOJIUMeEp,
CTPYKTYpPHOE 3BEHO)




IIpakTnyeckoe 3ansatue Ne 6. HomeHkiiarypa OpraHUYE€CKHX COCIMHEHUN OT/ACJIBHBIX KJIACCOB

OK 01, OK 02,

(HachILICHHbIE, HEHACHIIIEHHBIE W apOMATHUYECKUE YIIIEBOJIOPOJBI, CIUPTHI, (PEHOJBI, abAETHIBL, OK 04, OK 07,
KETOHbI, KapOOHOBBIE KUCIOTHI U Jp.) CocTaBieHHE MOJHBIX U COKPAILEHHBIX CTPYKTYPHBIX (hopMys JIP 2, JIP 4, JIP
OpPraHMYECKHUX BEIIECTB OTACIBHBIX KJIACCOB, MCIONb3ys MX Ha3BaHUS II0 CHUCTEMATUYECKOW H 2 16. JIP 23. JIP 30
TPUBHAJIBHON HOMEHKJIATYpe (ITUJICH, alleTUIICH, TTIULEepUH, heHo, popManbIerus, yKCycHas KUcioTa, ’ ’
rmuiuH). Pacu€rel mpocTeiimeid (opMyibpl OpraHMUECKOl MOJIEKYIIbl, HCXOsS U3 JIEMEHTHOTO COCTaBa
(B %0)

Tema 4.2. Conep:kanue y4eOHOTro MaTepuaa 12

CaoiictBa Teopernueckoe odyuenue

OpraHH4YCCKHUX OU3NKO-XMMHUYECKHE CBOMCTBA OPraHUYECKUX COCIUHEHUM OTACIBHBIX KiIaccoB (OCOOCHHOCTH OK 01, OK 02,

COCTMHEHU I KJIaCCU(UKALMY U HOMEHKJIATYPBI BHYTPH KJIACCa; TOMOJIOTHYCCKHIA s ¥ o01Iasi opMyIia; N30MepHs; OK 04, OK 07,
(bu3nyecKre CBOMCTBA; XUMUYECKHE CBOMCTBA; CLIOCOOBI MOTYUYCHHS): JIP 2, JIP 4, JIP
— MpenebHbIE YIIIEBOAOPOAbl (AIKaHbl M LUKJIOAIKaHbl). ['OpeHre MeTaHa Kak OJUH U3 OCHOBHBIX 2 16, JIP 23, JIP 30
MCTOYHMKOB TEIUIA B IPOMBILIIIEHHOCTH U ObITy. CBOWCTBA MPUPOAHBIX YIIEBOJOPOIOB, HAX0XK/CHHUE B
IIPUPO/IE U IPUMEHEHHUE AJIKAHOB;
— HempeJenbHble (AJIKEHbl, AJIKMHbI M alKaJUMeHbl) M apoMaTHYecKHe YrieBoAopoabl. [opeHue
alleTUJIEHA KaK HCTOYHUK BHICOKOTEMIIEPATYPHOTO IJIAMEHU JIJIsl CBAPKHU M PE3KH METAJJIOB
— KHUCJIOPOACOAEpIKaIlIe COeTMHEHNs (CTUPTH U (PeHOIIbI, KapOOHOBBIE KUCIOTHI M 3(UPHI, aJIbAETH/IbI OK 01, OK 02,
U KETOHBI, >KUpBL, yriaeBonbl). [IpakThueckoe NpUMEHEHHWE STWICHIVIMKONS, INIMLEpPHHA, (eHoxa. 9 OK 04, OK 07,
[Ipumenenue Qopmanpaeruaa, aimeraibAeTHAd, YKCYCHOM KHUCIOTHL. Mblla Kak CONM BBICIIUX JIP 2, JIP 4, JIP
KapOOHOBBIX KMCJIOT. MOoIIIMe CBOWCTBA MbLja 16, JIP 23, JIP 30
— a3oTcojepXkallie COeIWHEHUs (aMMHBI M aMHUHOKHUCIOTHI, Oesku). BpicokoMonekymsipHbie OK 01, OK 02,
COCIMHEHHS (CUHTETHYECKHEe U OMOJIOTHYECKH-aKTUBHBIE). MOHOMEp, TOTUMED, CTPYKTYPHOE 3BEHO. 5 OK 04, OK 07,
[Tonumepu3zanus dTUIeHa Kak OCHOBHOE HAIIPaBJICHUE €TI0 UCIIOJIb30BAHUS. JIP 2, JIP 4, JIP
['eHeTnueckas CBsA3b MEXKy KJIacCCaMU OPraHUYECKUX COCIMHEHUN 16, JIP 23, JIP 30
IIpakTuyeckoe 3anaTue Ne 7. CBoilcTBa OpPraHUYECKUX COCAMHEHUW OTIEIBHBIX KJIACCOB OK 01, OK 02,
(TpuBHaNmbHAsT M MEXIYyHAapOJHAs HOMEHKIATypa, XMMHUYECKHE CBOMCTBA, CIIOCOOBI MOTYYECHHS): OK 04, OK 07,
npeneiabHble (aJKaHbl M LMKIJIOAJIKAaHbI), HEMpeleibHble (aKEeHbl, aJKWHbl M aJKaJgUueHbl) WU JIP 2, JIP 4, JIP
apOMaTHYeCKUEe YIJIEBOJOPOJbl, COUPTHI M (HEeHOJBI, KapOOHOBBIE KUCIOTHI M 3(UPHI, albICTUAB U 2 16, JIP 23, JIP 30

KCTOHbI, aMWHBl W AaMWHOKHCIIOTBI, BBICOKOMOJICKYJISAPHBIC COCIWHCHMU. 33}IaHI/I5I Ha COCTAaBJICHUC
YpaBHCHHI XMMHUYECKHX PEaKIUil C ydacTHeM OPraHWYECKHX BEIECCTB Ha OCHOBAaHMM HX COCTaBa U
CTPOCHUS




IIpakTuyeckoe 3ansaTue Ne 8. CocraBieHue cxeM peakidid (B TOM YHCIE IO MPEIT0KCHHBIM
LIETI0YKaM TPEBPAIlCHH ), XapaKTePU3YIOIIUX XUMHUYECKHE CBOMCTBA OPraHUYECKUX COEIMHEHUM
OTJIENbHBIX KJIACCOB, CIIOCOOBI UX MOJyYEHUS! U Ha3BaHWE OPraHMYECKUX COCIUHEHHM MO TPUBHUAIHHOU
WJTU MEXIYHAPOIHON CUCTEMAaTUYECKON HOMEHKJIIATYpE.

Pemrenne npakTUKO-OPUEHTUPOBAHHBIX TEOPETUYECKUMX 33JaHUM HAa CBOWCTBA OPraHMYECKHUX
COEJIMHEHUI OTJEIbHBIX KJIACCOB

OK 01, OK 02,
OK 04, OK 07,
JIP 2, JIP 4, JIP
16, JIP 23, JIP 30

JlabopaTopHoe 3ansitue Ne 3. JlaGoparopnas pabora “IIpeBpalieHuss OpraHMYECKHX BEIIESCTB IIPH
HarpeBaHun'". [lonyyeHue 3TUiIeHa U U3yYEHUE €ro CBOMCTB. MoieIMpoBaHre MOJIEKYJI U XUMHYECKUX
MIpeBpalIeHUI Ha TpUMepe 3TaHa, STUJICHA, alleTHIIeHa U JIp.

OK 01, OK 02,
OK 04, OK 07,
JIP 2, JIP 4, JIP
16, JIP 23, JIP 30

Tema 4.3. Conep:xanue yueOHOro MaTepuaJia
I/IIleHTI/I(bI/IKaIII/Iﬂ TeopeTn'{eCKoe 06yqe}me
OpraHNHCCKUX Buooprannueckue coeauHenns. I[IpuMeHeHHe M OHOIOTMYECKas POJb YIIIEBOAOB. OKMCIEHHE OK 01, OK 02,
BCILCCTB, UX YIIE€BOJOB — HCTOYHMK DHEPTUMM JKUBBIX Opranu3MoB. OONacTH NPHMEHEHUS aMHHOKMCIIOT. OK 04, OK 07,
SHAYCHHC 1 IIpeBpamienus OenKoB NMINM B oOpraHusMe. buonormueckue (yHKIuMM OenkoB. Buomormueckue JIP 2. JIP 4. JIP
TIPUMCHCHHC B GyHKIMY KUPOB. Polb OpraHuyuecKoli XMMUK B PEIEHHH TTPOOJIEM MHILEBOI G6E30MaCHOCTH ’ ’
GLITOBOM 1 16, JIP 23, JIP 30
POM3BOJICTBEeHHOM | PONb  Opranmueckold XMMHUM B peHIEHUH NpoOJieM BSHepreTudyeckoi Oe30MacHOCTH, B Pa3BUTUU OK 01, OK 02,
JeSITebHOCTH MEIULUHBI, CO3/IaHUM HOBBIX MaTepUaJIOB, HOBBIX HCTOYHUKOB SHEPIHHU (IbTEPHATUBHBIC HCTOYHUKU OK 04, OK 07,
yesioBeKa sHepruM). OnacHOCTh BO3AEWUCTBHS Ha JKUBBIE OPraHU3Mbl OPraHUYECKHX BEIIECTB OTJEIbHBIX JIP 2, JIP 4, JIP
KJIaccOB (YTJI€BOAOPOABI, CHUPTHI, (EHONbI, XJIOPOPraHWYECKHE MPOU3BOJHBIC, ANBICTUIBI U Ip.), 16. 7IP 23. JIP 30
CMBICJI TTOKAa3aTessl IPeJeIbHO JOMYCTUMOM KOHIIEHTPAalUH ’ ’
JlaGopatopHoe 3ansitue Ne 4. JlaGoparopHast pabora: “HMaeHTHUKAIMS OPraHUUYECKUX COEAMHEHH OK 01, OK 02,
OTIENbHBIX KiaccoB” MneHTu(uKanus opraHn4ecKuX COETUHEHHM OTAENbHBIX KJIACCOB (Ha MpUMeEpe OK 04, OK 07,
aJIbJIETU/I0B, KpaxMmalla, YKCYCHOM KUCIIOTbI, OSJIKOB U T.I1.) C UCIIOJIb30BAaHUEM UX (PU3UKO-XUMHUECKUX JIP 2, JIP 4, JIP
CBOMCTB M XapaKTEpHBIX Ka4eCTBEHHbIX peakuuil. Jlenatypamus Oenka npu HarpeBaHuu. l[BeTHbie 16. JIP 23. JIP 30
peakiu OenkoB. BO3HMKHOBEHHE aHAIMTHYECKOTO CUTHAla ¢ TOYKM 3PEHHS] XUMHUYECKUX MPOLIECCOB ’ ’
IpU TMPOTEKAHWHM KayeCTBEHHOM peaklM{, T[O3BOJSIOMEH HASHTUQUIMPOBATh MPEASIOKEHHBIE
OpPraHUYECKUE BEIIECTBA
Paspean S. Kunernyeckne u TepMOAMHAMHYECKHE 3AKOHOMEPHOCTH NMPOTEKAHUS XUMHYECKHX PeaKIui
CkopocTb Coaep:xanue yueOHOro MaTepuasa
XUMHUYECKHX

Teopernueckoe o0yuenune




peaKLHii. CkopocTh peakiuu, €€ 3aBHUCHUMOCTh OT Pa3iM4YHbIX (PAKTOPOB: MPUPOJIBI PEarupyrollux BeUIeCTB, OK 01, OK 02,
XUMUYECKOE KOHLEHTPALlUl pEearupymoolux BELIECTB, TEMIEpaTypbl U IUIOAAM PEAKIMOHHOW IOBEPXHOCTH. OK 04, OK 07,
paBHOBecHe TennoBsie 3¢ ekt XHMHYECKHX PEAKIHH. DK30- ¥ SHI0TEPMHUYECKHUE, PEAKIUU. § JIP 2, JIP 4, JIP
OOpatuMocTh peakiuii. XUMHUYECKOE PaBHOBECHE M €ro CMEIICHHE I0J JEHCTBHEM pa3JIM4YHbIX 16. JIP 23. JIP 30
(hakTOpoB (KOHLIEHTPALIUS PEareHTOB WU MPOJIYKTOB PEaKINH, AaBlIEHUE, TEMIEpaTypa) Uil CO3/1aHUs ’ ’
ONTUMAJIbHBIX YCIOBUM IIPOTEeKaHUs xumudeckux npoueccos. Ipunnun Jle [larense
IIpakTnyeckoe 3ansaTue Ne 9. PemieHne npakTUKO-OpMEHTUPOBAHHBIX 3aJaHHUI Ha aHANU3 (aKTOPOB, OK 01, OK 02,
BIUSIOIIMX HA W3MEHEHHE CKOPOCTH XHMHUYECKOM pEaKkiuu, B T.4. C MO3ULUH 3KOJOTHYECKU OK 04, OK 07,
11e1eco00pa3Horo MoBeIeHUs B OBITY U TPYAOBOM JIEATEIBHOCTH B LIESX COXPAHEHUS CBOETO 37J0POBbS JIP 2. JIP 4. JIP
() (v 3 b
U OKpY>KaroIllel IpUpOTHOM Ccpeibl.
PYXRAIOIICH HIPHPOAHON Cheil § 16, JIP 23, JIP 30
Pemenne mnpakTUKO-OPUEHTUPOBAHHBIX 3aJaHUM Ha mnpuMmeHeHue npuHuuna Jle-Illarense s
HaXOXJECHHUS HAIpPaBJICHUS CMELIEHUS PpABHOBECHS XUMHUYECKOW peakuMM U aHaiau3 (akTopoB,
BJIMSAIONINX HA CMEUIEHUE XUMUYECKOTO PAaBHOBECHUS
Pa3neu 6. PactBopsI
Tema 6.1. Conep:xanue yueOHOro MaTepuaJia
ITonsitre o TeopeTuueckoe ooyueHune
pacTBopax PactBopeHue kak ¢usnko-xumuueckuil mpornecc. PactBopsl. CriocoObl NMPHUTOTOBJIEHUS PACTBOPOB. OK 01, OK 02,
PaCTBoprMOCTI). MaccoBast 10111 pacTBOpEHHOTO BemiecTBa. CMBICT MOKa3aTelsl MPEeesIbHO JIOIMYCChI OK 04, OK 07,
OIIPEACIEHHBIX BEIIECTB.
pen m . . . JIP 2, JIP 4, JIP
Pemenne npakTUKO-OpUEHTUPOBAHHBIX PACUETHBIX 3a/laHUN HA PacTBOPBI, UCIIOJIb3yeMbIE B OBITOBOU U 16. JIP 23. JIP 30
ITPOU3BOJICTBEHHON JESTEILHOCTH YEJIOBEKA ’ ’
Tema 6.2. Coaep:xaHue yueOHOro MaTepuasa
Hccnenonarne JlaGopatopHoe 3ansaTue Ne 5. JlabopaTtopHas pabota «IIpurorosieHue pacTBOpOB». OK 01, OK 02,
CBOMCTB PaCTBOPOB | [[puroToBjieHHe pacTBOPOB 3aJaHHOM (MaccoBoif, %) KOHLEHTPAIUHU (C MPAKTUKO-OPUEHTHPOBAHHBIMH OK 04, OK 07,
BOIIPOCaMHM) U OTIpeieNieHUe CPeibl BOJHBIX PACTBOPOB. JIP 2, JIP 4, JIP

Pemrenue 3amad Ha TPUTOTOBJICHUE PACTBOPOB

16, JIP 23, JIP 30

IIpodeccnonaibHO-0PHMEHTHPOBAHHOE COJAEP:KAHUE (COAepKAHUE TPUKJIIATHOTO MOIYJIs1)

Pa3zpen 7.

Xumus B ObITY M IPOM3BOACTBEHHOM 1eATEIbHOCTH Y€JI0BEKa

XuMmus B ObITY U
IIPOU3BOJCTBEHHON
JeSTeIbHOCTH

Conep:xanue yueOHOro MaTepuaJa

Teoperuyeckoe o0yueHue

Hogeilimme n10CTHXXEHUSI XUMHYSCKON HAayKHU U XUMHYECKOH TeXHOJIOTHH. PoJIb XMMHU B 00eCIIeUeHHH

OK 01, OK 02,




YCI0BCKa

9KOJIOTMUYECKOM, SHEPreTUUECKON U MUILEBOI 0€3011aCHOCTH, pa3BUTHM MeAULMHBI. [IpaBuia noucka u OK 04, OK 07,
aHaJIM3a XUMHYECKOW MHPOPMALIMU U3 Pa3IMYHBIX HCTOYHUKOB (Hay4yHast U y4yeOHO-HayYHas JIP 2, JIP 4, JIP
JIUTEpaTypa, CpesicTBa MaccoBoi nHpopmarum, cetb HTepHeT) 16, JIP 23, JIP 30
IMpakTnyeckoe 3ansaTre Ne 10. [Touck u aHanu3 KeMCOB O MPUMEHEHUN XUMUYECKUX BELIECTB U OK 01, OK 02,
TEXHOJIOTHH ¢ y4€ToM OyayIieit npodecCHOHaIbHOM ACSITEIBPHOCTH 110 TEMaM: BaKHEHIITHE OK 04, OK 07,
CTPOUTEIBHBIE MAaTepUAJIbl, KOHCTPYKIIMOHHBIE MAaTEepUaJIbl, KPACKH, CTEKJIO, KEpaMuKa, MaTEpUaIbl 1JIs JIP 2, JIP 4, JIP

3JIEKTPOHUKHU, HAHOMATEPUAJIbl, TEKCTHUIIbHBIE BOJIOKHA, ICTOYHUKH YHEPTUHU, OPTAaHUYECKUE U
MUHEpAIBLHBIC YI0OpEHUs, JICKAPCTBEHHBIC BEIIECTBA, OBITOBAS XHUMHS.
3ammra: [IpencraBienne pe3ynbTaToB penieHnus KeHcoB B (hopMe MUHHU-IOKIAAA C TIPe3eHTanen

16, JIP 23, JIP 30

IIpome:xxyTounasi arrecTanum: AuddepeHuMpPOBaAHHBIN 3a4éT 2 cemecTp, Apyrue Gpopmsl
arrecrauuu — 1 cemecTp

Bcero
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3. YCJIOBUS PEAJIM3ALIMU TPOT'PAMMBI YYEFHOU JUCITATLIMHBI
3.1 TpeOoBaHus K MUHHMAJIbHOMY MATEePHAJBLHO-TEXHHYECKOMY 00ecne4YeHU 0

YueOHBbIl peIMeT peau3yeTcs B:
a) yueOHOM kabuHeTe Kaduner Ne2416
O06opynoBanne yueOHOTo KaOuHeTa:

- I0CA/I0YHBIE MECTA 110 KOJIUYECTBY 00YUaIOIINXCS;

- paboyee MECTO Mpero1aBaTes;

- MCTOAUYCCKUC MAaTCpHAJIbI IO JUCHUILIIMHE.

OCHaIIEHHOCTh: KOMIUIEKT Y4eOHON MeOenn (CTOJIbI yUYeHUYECKHE, CTYJbsl YYEHHYECKHe,

CTOJI MIperoaBaTelis, CTyJ IpernoaaBarens), focka ayautopHas JIA -349 -1 mr.; mkad BBITSKHOU
JEMOHCTPALIMOHHBIN HAMOJIbHBIN 0e3 (xum) -1 mit.;

HaGoper komnexuwmii: "Uyryn wu cramp"; "AmomMuHui", "Bosiokna", "Mertayubr",
"MuHepaisl 1 TopHbIe TOpo s, "MuHnepanbubie ynoopenus"; "HedTs u BakHeHIIINE MPOAYKTHI €€
nepepadotku"; "Ilractmaccer"; "TormmuBo"; "Illkama TBepaocT";

TexHuyeckue cpencTBa OOy4UEHMs: MPOEKTOP MEPEHOCHOM, PKpaH MEePEHOCHOM, dKpaH A
NIUHAMHUYECKHUX ITOCOOUH.

VYyebHO-HarsIIHBIE TOCOOUS - KOMILUIEKT IJIAKATOB XUMUKOB

TexHunueckue cpeacrsa oOydeHus pabouero Mecra NpenoAaBaressi: KOMIIbIOTEPHOE
00opyI0oBaHUE, KOTOPOE NOKHO COOTBETCTBOBATH COBPEMEHHBIM TPEOOBAaHHSIM OE30MACHOCTH U
HaAEKHOCTH, IPEAYCMATPUBATh BO3MOXKHOCTh MHOTO() YHKIIMOHATILHOTO HCIIOIb30BaHHS KaOMHeTa,
C IIEJIbI0 U3YYEHHSI COOTBETCTBYIOUIEH NUCHUIUIMHBI, MyJIbTUMEIUITHOE 000pyA0BaHKe (IPOEKTOP U
MIPOEKIIMOHHBINA YKpPaH UM HMHTEPaKTUBHAsS JOCKA), IOKAIbHAs CETh C BBIXOJIOM B Internet.

HaumeHoBanue crenuaibHOrO TIOMEUIEHHS: YydeOHas ayauTopusi Mg HPOBEICHUS
MPAKTUYECKUX 3aHATUH, TPYIIOBBIX KOHCYIbTAIMH, WHAUBUAYATbHBIX KOHCYJIbTAIMH, TEKYILETO
KOHTPOJISI M TPOMEXKYTOYHOW aTTECTallid, OCHAICHHbIE OOOPYJOBAaHMEM W TEXHUYECKUMU
cpelncTBaMu OOYYeHHSs, a TAaKK€ YHTAJIBbHBIA 3, TIOMEIIEHUs NJIsi CaMOCTOSITENIbHOM paloThI, C
nocrynoM k cetu «MuaTepuer» u UOC.

0) JlabopaTopus «Xumus» Ne2415

OcHalleHHOCTh: KOMIUIEKT y4eOHON Mebenu (CTONbl y4eHHYeCKHe, CTYNbsS YUYEHUYECKUE,
CTOJI TpernoiaBaresi, CTyN MpernojaBaTens), mKad Ans oaexabl — 1mrT., mkad KHWKHBIA — 11IT.,
mkag ¢ moiakamu- 1 mr.,

JIaboparopHnoe obGopynoBanue: Becbl HP-200 (1 mir.); Habop nabopaTtopHOil mOCyasl U
MPUHAJUICKHOCTEH;  00OpymoBaHWE Uil  JAEMOHCTPAllUM  XMMHUYECKMX  ONBITOB,  CTOJI
JI€MOHCTPALIMOHHBIA XUMUYECKUH, CTOJI JIaDOPATOPHBIA XUMUYECKUH (2 IIT.), CTOJI JIaDOpaTOPHBIN
C MOMKOM U CYIIUIIKOU, CTYJ JaOOpaTOPHBIN, TyM0a MeTaJTM4eCKas MOAKaTHAs, MKad IS TTOCY/IbI
1 puOOpoB (XUM.), MKad A7 XpaHEHHUS] XUMHUUECKUX PEeaKTUBOB, mKkadp menuuuHckuil [IMM 2,
TEJIeKKa XUMUYECKas.

HaGopsl npemoHcTpanmonnsie: "Habop XUMHUYECKHX 3IE€MEHTOB",

n

HabGop neopranuka",
«Habop nns coctaBieHus 00bEMHBIX MOJIETIEH MOIEKYI.
tabnuna "[lepuoandeckas cucreMa XMMHUYECKUX dJIeMEeHTOB MeHaeneeBa'- 1 mt.; Tabnuia
"PacTBOpUMOCTH COJIEH, KUCITOT U OCHOBaHMi B BoAe" - 1 mT.;
IlepeyeHb JIMIEH3MOHHOTO M  CBOOOJAHO PACHPOCTPAHAEMOr0 TPOrPAMMHOIO
obecreyeHus:
1. JIumieH3nOHHOE CUCTEMHOE M MPHUKIIATHOE TIPOTrPAMMHOE 00ECTICUCHHE;
2. JINIeH3MOHHOE aHTUBUPYCHOE MTPOTrPAMMHOE OOeCTIeueHUE.



IIpn u3ydyeHuu JMCHUILVIMHBI B hopMaTe 3J1eKTPOHHOr0 00y4YeHHMs ¢ MCIO0JIb30BAHHEM
A0T

1. DnexTponnas mwiatpopma: Zoom;

2. DnektponHas miargopma Moodle.

3.2. UnpopMmannoHHoOe obecrniedeHre peajn3alui NPOorpaMmMbl

Jlns peann3anuu nporpammbl OnOinoredHsiit GpoHa oOpa3oBaTeNbHONW OpraHU3alMM UMEET
IICYaTHBIE W/WIK BJIEKTPOHHbIE 00pa30BaTelbHble U MH()OPMALMOHHBIE PECYPCHI, MCIIOJIb3YEMbIE B
00pa3oBaTeIbHOM IIpoLiecce.

Ilepeuennb H3IaHUM,

pPEeKOMEHAyeMbIX Yy4eOHBIX JAOMOJIHUTEJIbHON JINTEpaTyphl

HNHuTepHeT-pecypcoB, 6a3bl JaHHBIX OM01HOTEYHOrO (POHAA:
3.2.1.0cHOBHBIE HCTOYHUKM:

oOpa3oBaHus 2-¢

W31, UCTIP. H JIOT.

Jlebenes FO. A., | Xumus : yueOHuk | MockBa :  M3maTenbCcTBO | [DIEKTPOHHBIN pecypc]
@anees I'. H., | nna cpennero | FOpaiit, 2023. —
lony6eB A. M., | npodeccuonansu | 431 c. pexum nocryna:
[lanoBan B. H. | oro o6pa3osanwust | https://urait.ru/bcode/5130
— 2 w3n., | 13
nepepald. u oM.
AundunorenoBa | Xummus : yuyeOHuk | MockBa :  M3matenbcTBo | [DneKTpoHHBIN pecypc]
W. B., ba6bkoB A. | u mpaktukym s | FOpaiit, 2023. — 291 c.
B., IlonkoB B. | cpemnero pexUM
A. npodeccronanbH | gocryma:  https://urait.ru/
oro bcode/513807

Huxkonbsckuii A.

Xumus : yueOHUK

niepepad. u Jor

Mocksa : 3aaTenscTBo

b., CyBopoB A. | u npaktukym ans | FOpaiir, 2023. — 507 ¢. —
B. CpEIIHETO (ITpodeccuonansHoe
npodeccuoHanbH | 00pa3oBaHUE). PEKUM
oro oOpa3zoBaHusi | JIOCTyMa:
— 2-e u31., https://urait.ru/bcode/5135

37

[DnexkTpoHHbI pecypc]

3.2.2. 1010 THUTEIbHbIE UCTOYHUKM:

®anees [.H Xumus. Mocka : M3gaTenbCcTBO | [DIEKTPOHHBIN pecypc]|
3agavHuK . FOpaiit, 2023. — 236 c.
y4ueOHOe MOocoOue | PeKUM JIOCTYyTIA:
JUTSL cpennero | https://urait.ru/bcode/5130
npodeccnonamsa | 91
oro oOpazoBaHus
Pocun U. B., | Xumus. YueOnuk | MockBa: M3garenscTBO | [DNEeKTpOHHBIN pecypc]
Tomuuaa JI. ., | m 3agaunuk : aus | KOpaiit, 2023. — 420 c. —
Conosses C. H. CpEIHETO (ITpoeccronansHoe
npodeccuoHabH | oOpazoBanmue). Pexxum
oro o0Opa3oBaHus | JOCTYyIA:
https://urait.ru/bcode/5120
22

21



https://urait.ru/bcode/513073
https://urait.ru/bcode/513073
https://urait.ru/bcode/513807
https://urait.ru/bcode/513807
https://urait.ru/bcode/513537
https://urait.ru/bcode/513537
https://urait.ru/bcode/513091
https://urait.ru/bcode/513091
https://urait.ru/bcode/512022
https://urait.ru/bcode/512022

3.2.4. Ilepeyenb mpodeccHOHAIBHBIX 0a3 JAHHBIX M HH(POPMALMOHHBIX CHPABOYHBIX
cucTem:

1. HaydHo-momynsipHBIA MPOEKT «IJEMEHTHl OONBIION Hayku « (Pu3MKa, XuUMUs,
MaTeMaTuKa, aCTPOHOMHMS, HayKa O XH3HH, Hayka o 3emuie). HoBoCTH HayKu, KHHTH, HAy4HO-
HOMYJISIPHBIC CTAaThH, JICKLIUH, SHIMKIoneuu. https://postnauka.ru/themes/chemistry - nekuuu mo
xumun Ha caiite IToctmayka. https:// gotourl.ru/4780 (https://elementy/ru/) Pexxum mocryma:
CBOOOIHBIM.

2. CaiiT HayYHO-IIOMYJIIPHOTO XypHaida «Xumus u 3u3Hb». https:// gotourl.ru/4785 Pexxum
JIOCTYyTIa: CBOOO/IHBIN.

3. CaliT 0 XUMHUHU: KJIACCHUYECKHME YYCOHUKH, CIPABOYHHKH, DHIUKJIONCIUH, ITOUCK
OpPraHMYEeCKUX M HEOPraHWYECKUX PEaKIUil, COCTaBICHUE ypaBHeHHU peakuuid. https:// www.
xumuk.ru/ Pesxxum octyna: CBOOOHBIIA.

4. [Inardpopma Zoom st TPOBEACHUS OHJAMH-3aHATHH M BHIEO-KOH(EPEHITHIA.
[DnekTpoHHbIii pecypc]. Pexxum moctyma: https://zoom.us/.

5. DmnexktpoHHas uH(pOpMalMOHHO-0Opa3oBaTenbHas cpena Ha 1uiargopme Moodle.
[DnekTponHbIi pecypc]. Pexxum moctyna: https://moodle.ospu.su/
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https://postnauka.ru/themes/chemistry
https://elementy/ru/
https://zoom.us/
https://moodle.ospu.su/

4 KOHTPOJIb M OIIEHKA PE3YJIbTATOB OCBOEHMSI YUEBHOM JUCIATLIMHBI

KonTpons

U OLIEHKa pe3yibTaToB

OCBOCHU

0011e00pa3oBaTebHON  TUCITUTUIAHBI

PAaCKpBIBAIOTCS Yepe3 NUCILHUILIMHAPHBIE PE3ybTaThl, HANpPaBICHHbIE Ha (pOpMUpOBaHHE OOLIMX H

npodeCCHOHATBHBIX KOMIIETEHIIMIA MO pa3/ieiiaM U TeMaM COJIepKaHusl yueOHOro Marepuaia.

[Tpomexxyrounas arrecramnus B popme auddepeHmpoBanHoTo 3a4€Ta (2 cemectp)

Oo6mue komnerenun (OK),
JINYHOCTHBIE pe3yabTaTsl (JIP)

Pa3zgen/Tema

THun oueHoYHbIX
MeponpUATHI

OK 01. Beibupats criocoobt
peuieHus 3aaa4y
npodeccnoHaTbEHOM
JEATEIILHOCTH IPUMEHHUTEIBHOK
pa3IUYHBIM KOHTEKCTaM

Pl: Tema 1.1

P2: Tema 2.1, Tema 2.2

P3: Tema 3.1

P4: Tema 4.1, Tema 4.2, Tema 4.3
P5: Tema 5.1

P6: Tema 6.1

P7: Tema 7.1

- YCTHBIN onpoc;

- 3aaun Ha COCTaBIIEHUE
XUMHYECKHX (HOPMYIT;

- 3amanud Ha
HCIIOIL30BaHUSA
XUMHYECKOH CHUMBOJIMKHU U
Ha3BaHUU COCTUHEHUH 110
HOMEHKJIAType
MEXTYHApOIHOTO COI03a
TEOPETUYECKOUN 1
MPUKIIATHOW XUMUHU U
TPUBUAIIbHBIX Ha3BAHUM JIJIs
COCTaBJICHUS XUMUYECKHUX

dopmy;

- 3aciylMBaHue
COOOLIEHUH U OIIEHKa X
HOJITOTOBKY;

- Pe3ynbTat BbIOIHEHUS
BHEAYIUTOPHBIX
CaMOCTOSITENIbHBIX paloT;

- Pe3ynbTat BbIOIHEHUS
PAKTUYECKON paboThI;

-IIpakTuko-
OPHUEHTUPOBAHHBIE 3a[aHNU;

- [TonGop, ananus u
npeoOpa3oBaHue yaeOHOH
UHpOpMaLIUU

OK 02. Mcnonbs3oBaTh
COBpEMEHHBIE CPEJICTBA MOKCKA,
aHaJIN3a W WHTEPIIPETAIIH
uHbopMaIuU U
nH(OPMAIIMOHHBIE TEXHOJIOTUU
JUTSL BBITIOJTHEHUS 337124
npodeccnoHanbHOMI
JeSTebHOCTH

P1: Tema 1.1

P2: Tema 2.1

P3: Tema 3.1, Tema 3.2,
Tema 3.3

P4: Tema 4.1, Tema 4.2,
Tema 4.3

P5: Tema 5.1

P6: Tema 6.1

P7: Tema 7.1

- YCTHBIN onpoc

- 3acirylMBaHue
COOOIIEHUH 1 OIIEHKA X
MOJITOTOBKH;

- 3a1aHNs Ha MCIIOIB30BaHMs
XHUMHUECKOM CUMBOJIMKU U
Ha3BaHUM COEIMHEHHIT O
HOMEHKJIaType
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MEKTYHapOAHOTO COK03a
TEOPETUYECKON U
[PUKIAAHON XUMUU U
TPUBUAJIBHBIX HA3BaHUM JJIs
COCTaBJICHHS XMMHYSCKHX

bopmyir;

- PCSYJILTaT BBIINIOJIHCHU A
BHEAYAUTOPHBIX
CaMOCTOSATCIIbHBIX pa60T

- Pe3ynbTat BINOTHEHUS
MPAKTUYECKON pabOThI;

-IIpakTuko-
OpUEHTUPOBAHHBIE 3aJaHMS;

- [lon6op, ananus u
npeoOpa3zoBanue yueOHOU
nHpopMaun

OK 04. DddexTuBHO
B3alMOJICIICTBOBATh U pabOTAaTHB
KOJIJIEKTHBE U KOMaH/Ie

P2: Tema 2.2
P4: Tema 4.2, Tema 4.3

- YCTHBIN OIIpOC

- 3aciylBaHue
COOOIIEHNI U OLIEHKA UX
[IOArOTOBKU,

- 3aaHys Ha MCIOIB30BaHMs
XHUMHYCCKON CUMBOJIMKH U
Ha3BaHUM COEIMHEHHI 11O
HOMEHKJIAType
MEKTYHapOAHOTO COK03a
TEOPETUYECKON U
MPUKJIATHON XUMUHU U
TPUBUAIILHBIX Ha3BaHUN TSI
COCTABJICHHS XMMHYISCKHX

bopmyi;

- PeSYJ'H)TaT BBIITOJIHCHU A
BHEAyIUTOPHBIX
CaMOCTOSITENIbHBIX PadOT

- PesynbTaT BBINIONIHEHUS
MPaKTUYECKON paboThI;

- Pe3ym>TaT BBITIOJTHCHU A
mabopaTopHON PabOTHI;

-IIpakTuko-
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OPHUCHTHPOBAHHBIC 3a/JaHN;

- [lon6op, ananus u
npeoOpa3zoBaHue yueOHOU

MH(pOpMaIUU
OK 07. ConelicTBOBaTh P2: Tema 2.2 -[IpakTHKO-
COXPaHEHHUIO OKPYKAIOIIEH P4: Tema 4.2, Tema 4.3 OpUEHTUPOBAHHBIC 3a]JaHNUS;
Cpelibl, pecypcocOepeKeHHIO, P7: Tema 7.1
IIPUMEHSITh 3HAHUS 00 - [Tonbop, ananus u
U3MEHCHUH KJIMMaTa, npeoOpazoBaHue yueOHOI
IPUHIUIBL OEPEXKIMBOTO MHGbOpMAIIHH;

MIPOU3BOJICTBA, 3PPEKTUBHO
JICCTBOBATh B UPE3BbIYAHBIX
CUTYAaIHSIX

S HEPEYEHDB UCIIOJIB3YEMBIX METOJAOB OB YUYEHU A

5.1 TlaccuBHBIC: OMPOC, PEMPOAYKTUBHBIC YIPAKHECHUS IO 3aKPCILICHUI0 W OTPabOTKe
M3YYEHHOTO MaTepuaa

5.2 AKTUBHBIE W HHTEPAKTUBHBIC: IBPUCTHUYECKHE Oeceibl, TUCKYCCUM, KPYIJIBIA CTOI,
Mpe3eHTAalNs, BUKTOPHHA, KBECT.
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