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1 MACIIOPT PABOYEHM ITPOI'PAMMBI YYEBHOT'O IIPEIMETA
OV].12 Xumus

1.1 O6aacTh npuMeHeHusi padoyeii MPorpaMMbl

Pabouast mporpamma yueOHoM guctumiuabel OYJl 12 Xumwus sBIsSe€TCS YacThIO
nporpaMMbl cpeaHero (TMOoiHOro) obmero obpaszoBanus mno crneuuansHoctd CIIO 27.02.03
ABTOMAaTHKA U TeJIeMEXaHHUKa Ha TPAHCIOPTE (JKEJIE3HOJOPOKHOM TPAHCIIOPTE).

I[Ipu peanmzanmmu paboyeid  OporpaMMbl  MOTYT  HCIOJB30BATHCS — Pa3IHUHBIC
oOpa3oBaTesibHble TEXHOJOTHH, B TOM YHCJE IUCTAaHIIMOHHBIE 0Opa30BaTENbHBIE TEXHOJOTHUH,
AIIEKTPOHHOE 00yYEHHeE.

PaGouass mporpamma ydeOHOro mpeaMeTa MOXKET ObITh  HCIOJb30BaHa B
npodeCCHOHATIBLHON MOATOTOBKE, MEPENOArOTOBKE M MOBBIIICHUH KBATM(HUKAMH PabOYUX IO
npodeccusim:

- DOJIEKTPOMOHTEp IO OOCITY>KMBAaHUIO U PEMOHTY YCTPOICTB CHUTHAJIM3aIUH,

LHEHTpaIMU3alun U 6J'IOKI/IpOBKI/I;
- QJICKTPOMOHTAXKHHUK 110 CUTHAJIIN3alIWH, HCHTPAIU3alluu 1 6J'IOKI/IpOBKe.

1.2. MecTto y4ueoHoii nucuunaudbl B crpyktype OINOII-IIIICC3:

B yueOnpix mmanax OIIOII-IIIICC3 yueOnas aucummauHa OY /[ 12 Xumus BXOIUT B
cocTaB OOMIMX y4eOHBIX MPEenIMETOB, (POPMUPYEMBIX M3 00S3aTENbHBIX MPEIMETHBIX obiacTeit
®I'OC cpennero obmiero oOpazoBanus, ans cneruanbHocTet CIIO. C yuérom mnpodumns
OCBaMBaeMOM CIECIIMAILHOCTH JaHHAas y4ueOHas JUCIUILIMHA peayin3yeTcs Ha 1 Kypce.

1.3 Il.ianupyembie pe3yJibTAThI OCBOEHUS Y4eOHOM TMCUMILINHBI:

1.3.1 Ilenp yueOHON AUCUUTIINHBL:

- OCBOCHME 3HAHUM O XMMUYECKON COCTABISAIOIIEH €CTECTBEHHOHAYYHOU KapTUHBI MUDA,
BOKHEHIINX XUMUYECKUX MOHATHUAX, 3aKOHAX U TEOPUSIX;

- OBJIaJICHWE YMEHUSMH TPUMEHITh TIOJIYYCHHBIC 3HAHUS JUIsi  OOBSICHEHUS
pa3HOOOpPa3HBIX XUMHUYECKHUX SIBJICHHM W CBOMCTB BEUIECTB, OICHKH POJIM XUMHUHU B Pa3BUTUU
COBPEMEHHBIX TEXHOJIOTUM U MOJTYYEHUU HOBBIX MAaTEPHAJIOB;

- pa3BUTHE MMO3HABATEIHHBIX HHTEPECOB U MHTEJIEKTYAIbHBIX CIIOCOOHOCTEH B Ipoliecce
CaMOCTOSITEIbHOTO TMPUOOPETEHUSI XUMHUYECKUX 3HAHUM C WCIOJIb30BAaHUEM Pa3IMYHBIX
HMCTOYHUKOB MH(POPMAIUH, B TOM UHCJIE KOMITBIOTEPHBIX;

- BOCIHTAHHE YOEXKICHHOCTH B IO3UTHBHOW pOJIM XUMHUU B KU3HH COBPEMEHHOTO
oOmiecTBa, HEOOXOAMMOCTH XHMHUYECKH TPAaMOTHOTO OTHOIICHHS K CBOEMY 3J0pPOBBIO U
OKpYKarollleil cpese;

- NPUMEHEHHE IIOJYYCHHbIX 3HAHUW W YMEHUH s Oe30MacHOTO HCIOIb30BAHUS
BEIIECTB M MATE€pUaJOB B OBITY, CEIHCKOM XO3AWCTBE M Ha MPOU3BOJICTBE, PEIICHUS
MPaKTUYECKUX 3aJlad B MOBCEIHEBHOW XW3HM, MPEAYNPEXKICHUS SIBICHUH, HAHOCALIUX BpE.
37I0pPOBBIO YETIOBEKA U OKPYKAIOIIEH cpelie.

1.3.2 B pe3ynbraTe 0CBOEHUS Y4eOHOM THUCIUTUTMHBI O0YYarOIIHIACS TOJKEH:

yMeTh:

- Ha3blBaThb M3Y4YEHHBbIE€ BELIECTBA MO "TPUBHAIBHOM" WIM MEXKIYHAPOAHOU
HOMEHKJIATYpE;

- ONpEeNeNsATh: BAJIEHTHOCTb U CTENEHb OKHUCJICHUS XWMUYECKHX DSJIEMEHTOB, THII
XUMUYECKOW CBSI3M B COCNUHEHHSX, 3aps] HMOHA, XapakTep cpeAabl B BOJHBIX PacTBOpPax
HEOPTraHWYECKUX COEJAMHEHUH, OKHUCIUTENb W BOCCTAHOBUTENb, MPUHAJICKHOCTh BEILECTB K
Pa3TMYHBIM KJIaccaM OPTaHUYECKUX COCTUHEHUI;

- XapaKTepHU30BaTh: JIEMEHTHI MaJbIX MEPUOAOB MO UX MoyiokeHUIo B [lepuoanueckoit
cucreme /.M. Menaeneena; oOmue XUMUYSCKUE CBOMCTBA META/UIOB, HEMETAJIJIOB, OCHOBHBIX
KJIACCOB HEOPTraHWYECKUX U OPraHMYECKUX COEAMHEHUMN; CTPOCHHE M XMMHYECKUE CBOICTBA
M3YYEHHBIX OPTaHUYECKUX COCTMHCHHUI;



- OOBACHATH: 3aBUCUMOCTb CBOWCTB BEIIECTB OT HMX COCTaBa M CTPOCHHS; MPUPOAY
XUMHUYECKOW CBSI3M (MOHHOM, KOBAJEHTHOM, METAUNIMYECKOW), 3aBHCHUMOCTh CKOPOCTH
XUMHUYECKON peakuH U MOJ0KEHHU XUMUYECKOTO PaBHOBECHUS OT Pa3IHMYHBIX (PAKTOPOB;

- BBINOJIHATD  XUMHUYECKUH  SKCIEpPUMEHT IO  PACHO3HABAHUIO  Ba)KHEHIIUX
HEOPraHMYECKUX U OPTaHHMYECKUX BEIIECTB;

- IPOBOJUTH CAMOCTOSITEIbHBIA MOUCK XUMHUYECKOM HH(OpPMAaLUU C HUCHOIb30BAHUEM
Pa3IMYHBIX UCTOYHUKOB (HAYYHO-TIONYJISIPHBIX M3/1aHUH, KOMIBIOTEPHBIX 0a3 TaHHBIX, PECYpPCOB
WHTepHeTa); HUCNONB30BaTh KOMIBIOTEPHBIE TEXHOJOIMM JUIsl OOpabOTKM U Iepesadu
XUMHUYECKON MH(OPMAITUH U €€ MPEICTABICHHS B Pa3INYHbBIX (opMax;

UCIOJb30BaTh MPHOOPETEHHbIE 3HAHMS M YMEHUS B INPAKTHYECKOM MAEATEIBHOCTH U
IIOBCEJHEBHOM KU3HHU JUIA:

- OOBSCHEHUS XMMHUYECKMX SBJICHMH, IPOUCXOMALUIMX B MpUpPOAE, OBITY U Ha
IIPOM3BOJICTBE;

- OIpeeNeHUs] BO3MOXKHOCTU IPOTEKaHHWs XMUMMYECKMX IPEBpAIleHUH B pa3IMuYHBIX
YCIIOBHSX M OIICHKH UX MOCJIE/ICTBHIA;

- 9KOJIOTUYECKH I'PaMOTHOI'O TIOBEICHHUS B OKpYXKalollei cpeie;

- OLIGHKM BIIMSHHUS XHMHYECKOTO 3arps3HEHUS OKPYKAIOLIEH Cpeipl Ha OpraHu3M
YeJI0BEKA U IPYTrHe )KUBbIE OPraHU3MBbI;

- Oe3omacHOro oOpaleHusi ¢ TOPIOYMMH M TOKCHYHBIMH BEUIECTBAMH, J1a0OpaTOPHBIM
000pyI0BaHUEM;

- IPUTOTOBJICHHUS PACTBOPOB 33/IaHHON KOHIICHTPAIMH B OBITY M HA TIPOU3BO/ICTBE;

- KPUTUYECKOH OLIEHKHM TOCTOBEPHOCTH XMMHUYECKOH MH(pOpMaluu, MOCTyHaromen u3
pa3HBIX HCTOYHHUKOB;

- TNOHMMaHHUS B3aUMOCBS3M Y4YEOHOTO IpeaMeTa C OCOOCHHOCTAMH Hpodeccuit U
npoeCCHOHATLHON NIeSTENFHOCTH, B OCHOBE KOTOPBIX JIe)KAT 3HAHHSA IO JaHHOMY y4eOHOMY
HpEeIMETYy.

3HATH:

- BKHEHIINE XMMHUYECKHE TIOHATH: BEIIEeCTBO, XUMHUYECKHUI 3JIEMEHT, aTOM, MOJIEKyJIa,
OTHOCHTEJIbHBIE aTOMHAsi M MOJIEKYJISIpHas MaccChl, MOH, aJJIOTPOIHS, W3O0TOIbI, XUMHUYECKas
CBSI3b, JJIEKTPOOTPHUIATENBHOCTb, BaJEHTHOCTh, CTENEHb OKHMCIEHMS, MOJb, MOJSpHas Macca,
MOJISIpHBI 00BEM, BEIIECTBA MOJEKYJISPHOTO W HEMOJEKYJISPHOTO CTPOSHHS, PacTBOPHI,
ANIEKTPOJIUT U HEINEKTPOJIMUT,  BJICKTPOJUTHYECKass  JAMCCOLMAIUS,  OKHCIUTEIb U
BOCCTAHOBUTEINIb, OKHCJICHHE ¥ BOCCTAHOBJICHWE, TEIUIOBOW J(PQPEKT peakiuu, CKOpOCTh
XUMHUYECKOM  peakIMM, KaTajiu3, XHMHYEeCKOe pPaBHOBECHE,  YIJIEPOJHBIH  CKeJeT,
(GyHKIMOHATBHAS TPYIIA, H30MEPHsI, TOMOJIOTHUS;

- OCHOBHBIE 3aKOHbl XHMMH: COXPAaHEHHMS MacChl BELIECTB, IOCTOSHCTBAa COCTaBa,
MEPUOJNYECKUI 3aKOH;

- OCHOBHBIE TEOPUM XHMHUH: XUMHUYECKOH CBSI3M, DJIEKTPOJUTHUECKOW TUCCOLMALINY,
CTPOCHHSI OPTaHUYECKUX COCTMHECHUH;

- B)XHEHIIINE BELECTBA U MaTepHallbl: OCHOBHBIE METAJUIbI U CIUIABBI; CEPHAasi, COJIsHA,
a30THasE W YKCYCHas KHCJIOTHI; IIEJIOYH, aMMHaK, MUHEpaJIbHBIC YIOOpEHUs, METaH, JTHIICH,
aleTusIeH, OEH30J, ATaHOJ, >KHUPBI, MbUIA, TJIOKO3a, caxapo3a, Kpaxmal, KJeTyaTka, OelKH,
UCKYCCTBEHHBIE U CHHTETHYECKUE BOJIOKHA, KAyIyKH, IJIACTMACCHI;

1.3.3 [Inanupyemblie pe3yabTaThl OCBOCHUS YUEOHON AUCIUTIINHBIL

Oco0oe 3HaueHne yuyeOHasi JUCIUIUIMHA UMeeT npu ¢popmupoBanuu U pazsutuu OK 01,
OK 02, OK 04, OK 07.

IInanupyemble pe3yJbTaThl 00y4eHHs
O01mme KOMIETEHIINHT pY pesy y
O0mme JAucnunianHapHblie
OK 01. Bribupats crnoco6s! | B 4acTH TPYZLOBOIO | - BIIAJIETh CUCTEMOU
pelieHus 3aJ1a4 | BOCIIUTAHUS: XUMHYECKHX 3HAHHH, KOTOpas




npodeCcCHOHAIbHON
JACATCIIbHOCTH,
NPUMEHHUTEITHHO
Ppa3InYHbIM KOHTCKCTaM

- TOTOBHOCTb K  Tpyamy,
OCO3HaAHHE LIEHHOCTH
MacTepcTBa, TpyAoJto0ue;

- TOTOBHOCTh K aKTHBHOM

JIeATCIbHOCTH
TEXHOJIOTHYECKOM u
COLIMAIbHOMN
HaIpaBJIEHHOCTH,
CITIOCOOHOCTh HMHHUITMUPOBATH,
IJIaHUPOBATH Hu

CaMOCTOSITENIbHO ~ BBITIOJIHATH
TaKyIO JeSTeIbHOCTH;

-  UHTEpeC K pa3jIu4HbIM
chepam mpodeccrHoHaAThHON
JESITEIbHOCTH,

OBnazneHne yHUBEpPCAIbHBIMU
yueOHBIMU MMO3HABATEIHLHBIMU
JICUCTBUSIMU:
a)  0a30BBIC
NECUCTBUA:

- CaMOCTOSITEIIEHO
dbopMynupoBath u
aKTyaJIu3upoBaTh MpoOIEMY,
paccMaTpuBaTh ee
BCECTOPOHHE;

- yCTaHaBIUBATh
CYIIECTBEHHBIN TPU3HAK WU
OCHOBaHUs MJi1 CpPaBHEHUS,

JJOTHUYCCKUC

KJaccuukanum u
00001IeHHS;

- OTIPENIETISATh enu
JESITEIbHOCTH, 3a/aBaTh

nmapaMeTpsl U KPUTEPUU KX
JOCTHKEHUS;

- BBIABIIATH 3aKOHOMEPHOCTH
u MPOTUBOPEUHS B
paccMaTpUBaeMbIX SBICHUSX;
- BHOCHUTb KOPPEKTUBHI B
JIeSITCIIbHOCTb, OIICHUBATh
COOTBETCTBUE  PE3YJIbTATOB
[esIM,  OIEHWBAaTh  PUCKHU
MOCIIEACTBHM JIEATEIHHOCTH;
- pa3BUBaTh  KpeaTWBHOE
MBIIUUICHHE TPU  PEIICHUU
KU3HEHHBIX TIPOOIEM

0) 0a30BbIC
HCCIICIOBATEIbCKIE
JEHCTBUA:

- BJIQJICTh HaBBIKAMHU y4eOHO-
HCCIIeI0BATEIbCKOM u
MPOEKTHOMN JIESITETbHOCTH,
HaBBIKAMH paspeleHus

BKJIIOYACT:

OCHOBOIIOJIAraloIe  ITOHSITUS
(XMMHYECKUH DJIEMEHT, aToM,
AJIGKTPOHHAST 000J0YKa aToMa,

s-, p-, d-aimexTpoHHBIE
opouTanu aTOMOB, HOH,
MOJIEKYJIa, BaJICHTHOCTD,
3JIEKTPOOTPHIIATEIILHOCTD,

CTETIEHD OKUCJIEHUS,
XUMUYECKass  CBSI3b,  MOJIb,

MOJISIpHAsi Macca, MOJIPHBIN
00BEM, YIJIEPOIHBIA CKENeT,
(GyHKIMOHATIBHAS rpyImma,
paauKai, W30MEpHs, U30MEPHI,
TOMOJIOTHYECKU I psn,
TOMOJIOTH, YIJIEBOIOPOIBI,
KHCJIOPOJI- U a30TCOJIEpIKAIIUE
COEIUHEHMUS, OHMOJIOrHYECKHU
AKTHUBHbBIC BEIIECTBA
(yrneBopl, OeINKn),
MOHOMED, oJINMED,
CTPYKTYpHOE 3BEHO,
BBICOKOMOJICKYJISIPHBIC

COCIIMHEHUS, KPUCTAIUTHYCCKAS
pelieTKa, THIBI XHMHYCCKHX

KUPBI,

peaxuit (OKHCITUTENBHO-
BOCCTAHOBHUTEJBHBIC,  JK30-U
SHIOTEPMUUYECKHE,  pPEaKIUU

MOHHOTO OOMEHa), pacTBOp,
AMEKTPOJUTHI, HEIJEKTPOIHTHI,

ANEKTPOITUTHIECKAs
JUCCOLIAITNS, OKHUCJIUTEb,
BOCCTaHOBUTEITb, CKOpOCTh
XUMHUYECKON peaxiuu,
XUMHUYECKOE paBHOBECHE),
TEOpUHM U 3aKOHBI (Teopus
XUMHUYCCKOT'O CTPOCHUA

OpraHMYyecKkux BemecTs A.M.
byrneposa, Teopust
3JEKTPOJIUTUYECKON
JUCCOIMAINH, TEPUOIUYECKUI
3akoH J[.1. MeHeneeBa, 3aK0oH
COXpaHEeHUs Macchl),
3aKOHOMEPHOCTH,
CHMBOJIMYECKHH SI3BIK XHMHH,
(dakToNIOTUYECKHE CBEIEHUS O

CBOMCTBAX, COCTaBe,
MONlyYeHUH U 0e30macHOM
HCHOJB30BAaHUN  BaKHEHIIIMX
HEOPTaHUYECKUX H

OpTraHU4YC€CKUX BCIICCTB B 6BITy
nu HpaKTI/I‘{eCKOﬁ ACATCIIBHOCTH




npo0Jem;

- BBUSBISATH  NPUYUHHO-
CIEICTBEHHBbIE  CBSI3M W
aKTyaJIu3UpOoBaTh 3ajauy,
BBIJIBUTaTh  TUIOTE3y €€
pelieHus, HaxO0JIUTh
apryMEHThI JUTSt
JI0Ka3aTenbCTBa CBOUX
YTBEPKJICHHH, 3a/1aBaTh
napamMeTpsl U KPUTEPHUH
pelieHus;

- aHAJIM3UPOBATH I1OYYECHHbIE
B XOJ€ peuieHus 3a7adu
pE3yJIbTaThl, KPUTUYECKU
OLICHUBATh ux
JIOCTOBEPHOCTb,

[IPOTHO3UPOBATh H3MEHEHHE B
HOBBIX YCJIOBHUSX;

- YMETh MEPEHOCUTH 3HAHUS B
M03HABATEIbHYIO u
MPaKTUYECKYIO obmacTu
JKU3HEIEATEILHOCTH;

- yMeTb  HMHTEIPUPOBATH
3HAHHUS u3 pa3HbIX
MIPEIMETHBIX 00IacTel;

- BBIIBUIaTh HOBBIE MWJIEH,

HpGIIJIaFaTI) 0pI/IFI/IH AJIBHBIC
MOAXOMbI U PEIICHHUS;

- CHOCOOHOCTD 170,
HCITOJIb30BaHUS B
MMO3HaBaTEILHON u

COIMATBHOM IMMPAKTHUKE

YEJIOBEKa;
- YMGTI: BBIABJIATDH
XapaKTepHbIC  IMPU3HAKH |
B3aUMOCB3b I/I3y‘~IeHHbIX
MOHSATHUH, MPUMECHSITh
COOTB CTCTBYIOH_[I/IC IIOHATUA

OpU ONMCAHUM CTPOEHUS U
CBOMCTB HECOPraHUYECKUX U
OpPraHMYECKHUX BEIIECTB M HX

MIPEBPALLICHU; BBISBIISTH
B3aHMOCBSI3b XUMHYSCKHUX
3HAHUM C  TIOHATUSIMU |
MPEICTABICHUSIMU JIPYTHUX
€CTECTBEHHOHAYYHBIX
MPEIMETOB;

- YMETH HMCIOIb30BaTh
HAaUMCHOBAaHUS  XHMHYECKHX

COCIMHEHUN MEKIyHApOIHOTO

CO103a TEOPETHYECKOU U
IIPUKIIATHOM XUMHUHU u
TPUBHUAJIBHBIC Ha3BaHUA

BaXHEHIIINX BEIIECTB (STHUIICH,
aleTuiIeH, TIUIepuH, (eHom,
dbopmanbaerus, YKCyCHast
KHUCJIOTA, TJIMLIMH, YTapHbIX ras,
VIJEKHUCIBIA  ra3, aMMHak,
raimeHas HM3BECTb, HEralleHas
U3BECTh, NUThEBAasI coJda U
JPYTHX), COCTaBISITh (OPMYJIBI
HEOPTraHUYECKUX u
OPTraHUYECKHUX BEILIECTB,
yYpaBHEHUS XUMHUYECKHUX
peakIuii, OOBSICHATh UX CMBICIT;
MOATBEPKIATh  XApPAKTEPHBIE
XMMHYECKHE CBOMCTBA BEILIECTB
COOTBETCTBYIOIIMMH
SKCTIIEPUMEHTAMH U 3alHuCsIMU
YpaBHEHUN XUMHUYECKHX
pEaKLHNiA;

- YMETh yCTaHaBJIMBATh
MPUHAUICKHOCTh  U3YYCHHBIX
HEOPTraHUYECKHUX u
OPTraHWYECKUX  BEIIECTB K
ONpEeNEJICHHbIM  KJaccaM |
rpynmnam COEIMHEHMH,
XapaKTepU30BaTh UX COCTaB U
BaKHEHUIIIHE CBOMCTBA;
ONPENIENATh BUABl XUMUYECKUX
cBs3el (KOBAJICHTHAs, MOHHAS,
METaJUIMYecKasi, BOJIOPOJHAs),
THUTIBI KPUCTAITHIECKUX
peLIETOK BEILIECTB;




KJ1acCU(PUITUPOBATH
XUMHUYECKHE PEAKIINU;

- chopMHupOBaTH
MPEACTABICHUSA: O XUMAYECKOMN
COCTAaBJISIIOIIEH
€CTECTBEHHOHAY4YHON KapTHUHBI
MUpA, POJIM XUMHUH B MIO3HAHUU
SIBJICHUH HPUPOABL, B
(GbopMUPOBAHUN MBILIUICHUS U
KYJIBTYPBI JUYHOCTH, ee
G YHKIIMOHATBLHOM
IPaMOTHOCTH,  HEOOXOIMMOI
JUISL pEelICHUs TPAKTUYECKUX
3a1a4y u 9KOJIOTMYECKU
000CHOBAaHHOTO OTHOIIEHUS K
CBOEMY 3/10pOBBIO u
IPUPOJIHOI cpejie;

- YMETh MPOBOJUTH PACUETHI 1O
XUMHYECKHM  dopMylIaM |
YpaBHEHUSM XUMHUYECKHUX
peakuuii ¢ HCHOJIb30BAHUEM
buznueckux BEJIMYUH,
XapaKTEepU3YIOIINX BELIECTBA C
KOJIMYECTBEHHOM CTOPOHBI:
Macchl, 00beMa (HOpMajbHbIE

YCIIOBUS) Ta30B, KOJWYECTBA
BEIL[ECTBA; UCTIOJIb30BATh
CHCTEMHbIE XUMHYECKHE
3HaHUS TUIst TIPUHSATHS
pelmieHnid B KOHKPETHBIX
KU3HEHHBIX CUTYyaIUsX,
CBSI3aHHBIX C BELIECTBAMH U UX

IPUMEHEHUEM
OK  02. Ucnonb3oBars | B obnactu LEHHOCTU | - yMEThb IUIAHUPOBAaTh U
COBpPEMEHHBIE CpeACTBa | HAYYHOT'O IMO3HAHUS: BBITOJIHATh XUMHUYECKUH
TIOUCKa, aHaIM3a u|- c(OPMHUPOBAHHOCTD | SKCHEPUMEHT  (TIpeBpaILIEHUs
UHTEpHpeTanuy HHHOPMAIMH | MUPOBO33PEHUS, OpPraHWYeCKHUX BEIIECTB TPH
U UH(QOPMALIMOHHBIE | COOTBETCTBYIOLIETO HarpeBaHuH, MoJIy4eHue
TEXHOJIOTUH JIJISl BBITIOJIHEHHUS | COBPEMEHHOMY YPOBHIO | 3TWJIEHA M  H3Y4EHHE €ro
3agad  MpoecCHOHANBHOM | pa3BUTHA HaYKU U | CBOMCTB, KayeCTBEHHbBIE
JeATEIIEHOCTH 00IIeCTBEHHOH NPaKTUKH, | peaKMd  HAa  AJIBJCTHJIBI,
OCHOBaHHOTO Ha  JHajiore | Kpaxmal, YKCYCHYIO KHCIOTY;
KyJIbTYp, CIIOCOOCTBYIOLIETO | A€HAaTypamus  O€lIKOB  IpH

OCO3HAHMIO CBOEr0 MeCTa B
MOJUKYJIBTYPHOM MHUPE;

- COBEpLICHCTBOBAHHE
SI3BIKOBOM M YMTATENBCKOH
KyJbTYpbl ~ Kak  CpEJACTBa
B3aUMOJICUCTBUA MEXIY
JIOJBMU U IIO3HAHUS MUPA;

- OCO3HaAHHE IIEHHOCTH
HAaY4YHOU JIeATEIILHOCTH,

HArpeBaHUU, [IBETHHIE PEaKIIUU
OCJIKOB; TIPOBOJUTH PEAKITUU
MOHHOTO OOMeEHa, OMpeAesTh
Cpely BOJTHBIX  PAaCTBOPOB,
KaueCTBCHHbIE  pEaKIHH Ha
cynbdar-, KapOoHaT- "
XJIOPUJI-AaHHOHBI, Ha KaTHOH
aMMOHHMS; pernrarb
OKCIIEPUMEHTANILHBIE  3aJlaud




TFOTOBHOCTb ~ OCYILECTBIISATh
IIPOEKTHYIO "
UCCIIEI0BATEIbCKYIO
JIESITENIbHOCTD

WHAUBUAYAIILHO U B TPYIIIIE;
OBnazneHne yHHMBEpPCAIbHBIMU
y4eOHBIMU MO3HABATEIbHBIMU
JICUCTBUSIMU:

B) pabota ¢ uHpopMaIuei:

- BJIAJICTh HaBBIKaMU
nojiyueHus: MHboOpManuu u3
HUCTOYHUKOB Pa3HBIX THIIOB,

CaMOCTOSATENIEHO

OCYLIECTBJISATH IIOMCK, aHAIN3,
CHCTEMaTH3aIIHI0 u
MHTEPIPETAIHIO

uHpopManuu Pa3INYHBIX
BUJIOB u bopm
Ipe/ICTaBICHNUS;

- co3maBaTh  TEKCTHl B
pasnmuyHBIX  (opmaTax  C
y4eToM Ha3HAYCHUS
uHpopManuu W IEJIEBOU
ayJUTOPHH, BBIOHpast
ONTUMAJIBHYIO bopmy
Hpe/ICTaBICHUS u
BU3YaJTU3aIH;

- OLICHUBATh JIOCTOBEPHOCTb,
JIETUTUMHOCTh HMH(OpMaINH,
€€ COOTBETCTBUE IPABOBBIM U
MOPAJIBHO-3TUYECKUM

HOpMaM;

- HCHOJb30BaTh  CPEICTBA
MH(POPMALMOHHBIX u
KOMMYHHKAIITHOHHBIX
TEXHOJOTUH B  pEUICHUH
KOTHUTHBHBIX,
KOMMYHHKaTHBHBIX U

OpPraHW3aIMOHHBIX 3aJad C
coOmoieneM  TpeOoBaHUM
HPTOHOMHUKH, TEXHHUKH
0€30I1acHOCTH, TUTHECHEI,
pecypcocOepekeHusl,
NPaBOBBIX U ATUYECKUX HOPM,
HOPM nH(GOpPMallMOHHON
0€30IMacCHOCTH;

- BIIQJICTh
pacno3HaBaHHs U
uH(popMaluuy,
UH(POPMALIMOHHOM
0€30IMaCHOCTH JIMIHOCTH;

HaBBIKaAMH
3allIUThI

no Ttemam "Mertamisl"  m
"Hemeramibl") B COOTBETCTBUU
c IpaBUIaAMHU TEXHUKU
0€30I1aCHOCTH TIPH OOpaIIeHUuN
c BEIIECTBAMU u
1a00paTOPHBIM

000pyJ0BaHUEM; IPEICTABIAT
pe3yJIbTaThl XUMHYECKOIO
9KCHEpUMEHTa B (OpME 3arncu
YPaBHEHUH COOTBETCTBYIOIIUX
peakuuii U GOpMyIHPOBATh
BBIBOJIbI HAa OCHOBE  3THX

pe3yJIbTaTOB;

- yMETh aHAIM3UPOBATh
XUMHYECKYI0  HH(pOpMaluio,
NOJlyYaeMyl0 M3  pasHbIX
HUCTOYHUKOB (cpencts

MaccoBoM HHGpOpMaIuK, CETh
Wurepuer u apyrue);

- BJIQJIETh OCHOBHBIMH
MCTOJaMH HAY4YHOI'0 ITO3HAHUA
BEIIIECTB u XUMHYECKHUX
SIBJICHUH (mabmronienue,
U3MepeHue, AKCIIEPUMEHT,
MOJICJIUPOBAHUE);

- YMETb IIPOBOJIUTH PACUETHI 10
XUMHYECKHM  dopMylIaM |
YpaBHEHHSIM XUMHYECKHX
peakuuii ¢ HCHOJIb30BAHUEM
bu3nvecKux BEJINYMH,
XapaKTePU3YIOIINX BEIIECTBA C
KOJINYECTBEHHOMN CTOPOHBI:
Macchl, o0beMa (HOpMaJbHbIE
yCIOBHSA) Ta30B, KOJUYECTBA

BE€IICCTBA, HCIIOJB30BaTh
CHUCTCMHBIC XUMHUYCCKUC
3HaHUuA JUIA IIPUHATHA
peH.ICHI/Iﬁ B KOHKPETHBIX
KHN3HCHHBIX CUTyaluix,

CBA3aHHBIX C BCHICCTBAMH U HUX
IPUMCHCHUEM

OK04.

O dexTnBHO

- T'OTOBHOCTb K

- YMCTb IJIAaHUPOBATH nu




B3alMMOJICHCTBOBATE u
paboTaTh B KOJUIEKTUBE U
KOMaHJIe

CaMOPAa3BUTHIO,
CaMOCTOSTEIIbHOCTH u
CaMOOTIPE/ICIICHUIO;
-OBJIaJICHUE HaBBIKAMH
y4eOHO-UCCIIeI0BATEIbCKOM,
MPOEKTHOM MW  COLMAJIBLHOU
JIeSITEJIbHOCTH;

OBnazneHne yHHUBEpPCAIbHBIMU
KOMMYHHUKATUBHBIMU
JCUCTBUSMU:

0) COBMECTHas NIeATEeIbHOCTD:
- IOHUMATh W MCIOJIH30BaTh

BBINOIHATD XUMHUYECKUAN
9KCIIEPUMEHT  (IPEBpAICHHUS
OPraHMYECKHUX BEILIECTB IIPH
HarpeBaHuy, IIOJTyYEHHUE
STWJIEHa U  M3Yy4YEHUE  €ro
CBOMCTB, Ka4eCTBEHHBIC
peakuuu Ha aJbJIErUIbI,

Kpaxmaj, YKCYCHYIO KHCJIOTY;
JeHaTypanus  O€NKOB  IpH
Harpe€BaHuu, OBCTHBIC PCAKIIUU
OeJKOB; MPOBOAUTH PEAKIIUU
MOHHOTO OOMEHa, ONpEeAETATH

MpPEeUMYIIeCTBa KOMaHIHOW U | Cpely  BOJHBIX  PacTBOPOB,
WHIUBUIYAIBHON pabOTHI; KAueCTBEHHbIC pEakluu Ha
- NPUHUMATH ey | cynbdar-, KapOoHaT- u
COBMECTHOM  JIEATENBHOCTH, | XJIOPUA-aHUOHBI, Ha KaTHUOH
OpraHU30BBIBATH U | aMMOHHS; pemiaTth
KOOPJAMHUPOBATh  JIEUCTBUS | DKCIIEPUMEHTANIbHBIE  3aJlau
o ee JOCTIDKCHHIO: | mo  TemaMm  "Mertamibl"
COCTaBJIATh IUIaH JeWcTBul, | "Hemeramibl") B COOTBETCTBUU
pacupenensiTh poJii C yY4EeTOM | C MpaBUiiaMu TEXHUKU
MHEHUI YUaCTHUKOB | 0€30MacCHOCTH MpU OOpalieHUH
00cyxaaTh pe3yabTaThl | C BEILIECTBAMH u
COBMECTHOM palOThI; 1a00paTOPHBIM
- KOOPJIUHUPOBATH U | 00opyAOBaHUEM; MPEICTABIATD
BBITIOJHATH paboty B | pPE3YJIbTATHI XUMHYECKOT0
YCIIOBHSIX pEABHOTO, | IKCIIEPUMEHTa B (hopMe 3aIuch
BUPTYaJIbHOTO U | YpaBHEHUU COOTBETCTBYIOIINX
KOMOMHHPOBAHHOTO peakuuii U (HopMyIHpOBaTh
B3aUMO/ICUCTBUS; BBIBOJABl HAa OCHOBE 3THUX
- OCYIIECTBIIATH TMO3UTHUBHOE | pe3yJbTATOB
CTpaTernyecKoe MOBEJCHUE B
Pa3ITUYHBIX CUTYaITUsX,
MpOSIBISATE  TBOPYECTBO U
BOOOpaxeHwue, OBITH
WHUIIUATUBHBIM
OBnazneHne yHHUBEpPCAIbHBIMU
PEryIATUBHBIMU IEHCTBUSMU:
I) NpuHATHE ce0d U JIpYrux
JIOJIEHU:
- NpPUHUMATh MOTHUBBI U
apryMEHThl JAPYruX JIIOJAeH
Py aHAIW3€ PE3YJIbTaTOB
JIeATEIbHOCTH;
- TIpU3HaBaTh CBOE TPaBO U
MpaBoO JIpyrux JIIOAeH Ha
OIINOKH,
- pa3BHUBaTh CIOCOOHOCTH
MOHUMATh MHUpP C TO3HUIUH
JIPYroro 4enoBeKa;
OK 07. CopeiictoBats | B 005acTH  9KOJIOTHMYECKOTO | - chopMupoBaTh
COXPAHECHHIO OKpY)Karollei | BOCOUTAHMSI: MPEJICTABJICHUS: O XUMUYECKOMN




Cpelbl,  pecypcocOepexeHulo,
MIPUMEHSTh 3HAHUA 00
U3MEHEHHH KIIUMAaTa, IPHHITATTBI
OCpeKIMBOTO  MPOM3BOJCTBA,
3¢ (peKkTHBHO  NEWCTBOBATH B
Ype3BhIYAHBIX CHTYaIUSIX

- c(hopMUPOBAHHOCTH
JKOJIOTUYECKON  KYJIBTYpHI,
IIOHUMaHUe BIIMSIHUS
COLIMATILHO-3KOHOMMUYECKUX
IIPOLIECCOB  HAa  COCTOSIHUE
IIPUPOJHOM M COLMAIBHOMN
cpenpl, OCO3HaHUue
I00ATEHOTO Xapakrepa
HKOJIOTMYECKUX Mpo0iem;

- IJIaHUPOBaHUE u
OCYILIECTBJICHUE JICHCTBUI B
OKpYyXarllen  cpeae  Ha
OCHOBE 3HaHUS uenen
YCTOMYHBOTO pa3BUTHUA
YeJI0BEUECTBA;

aKTHBHOE HETIPUsTHE

JIEMCTBUM, MPUHOCSIIINX BpeEL
OKpYXaIOILEH Cpee;

- yYMEHHE [POrHO3UPOBATh
HeOIaronpusITHbIC
DKOJIOTUYECKHE IOCIIECICTBHS
peANPUHUMAEMBIX
JICHCTBHM,  IpPeNOoTBpallaTh
UXx;

- pacimpeHue OTIbITa
JIeATEIbHOCTH YKOJIOTHYECKOM
HAIPaBJIEHHOCTH;

- OBJAJCHUE  HaBbIKAMU
y4eOHO-UCCIIeI0BATENHCKOM,
MPOEKTHOM MW  COLMAJIBHOU
JIESITEIbHOCTH;

COCTAaBJISIIONIEH
€CTECTBEHHOHAY4YHOU KapTHUHBI
MHpA, POJIM XUMHUU B TIO3HAHUU
SIBJICHUH HPUPOABL, B
(OpMHPOBAHUU MBIIUIEHUS H
KYJIBTYpbI JUYHOCTH, ee
G YHKIIMOHATBEHOM
IPaMOTHOCTH,  HE00XOauMOMH
JUId  PEUIeHUs NPaKTUYECKUX
3a1a4y u HKOJIOTMUYECKU
00OCHOBAaHHOTO OTHOIIEHUS K
CBOEMY 3/10pOBBIO u
MPUPOJIHON Ccpelie;

- yMeTh coOMI0aTh MpaBUia
9KOJIOTUYECKU
11€JIECO00Pa3HOTO MOBECHUS B

OBITY u TPYAOBOH
JeSATEIbHOCTH B LEeTAX
COXPAHEHHUsI CBOETO 3/I0POBbs U
OKpY>Karolen MPUPOTHOMN
Cpelbl; YYHUTHIBATH OIIACHOCTh
BO3JECHCTBUS Ha KUBBIC
OpraHU3MBbI OIIPEIETICHHBIX
BEUIECTB, [IOHMMAasi  CMBICI
[oKa3areiist IIpeAeIIbHON

JOTYCTUMOMN KOHIICHTPAIIUU

B pesynbraTe 0ocBOeHMsS MpOrpaMMbl y4eOHOM IUCHUIUIMHBI pealn3yeTcs MporpaMma
BOCIIMTaHMsI, HaNpaBiieHHast Ha (OPMHUPOBAHUE CIEAYIOMNX JUYHOCTHBIX pe3yabTaToB (JIP):
JIP 02 IIposiBnstomuii ak THBHYIO TPaKIAHCKYIO TTO3ULIUIO, IEMOHCTPUPYIOIINH

MPUBCPIKCHHOCTD IPUHIUITIAM YE€CTHOCTH, IMOPATOIYHOCTHU, OTKPBITOCTH, 9dKOHOMHUYCCKHU

aKTUBHBIA U y‘IaCTBYIOH_II/Iﬁ B CTYACHUYCCKOM U TCPPUTOPHAIIBHOM CaAMOYIIPpABJIICHHU, B TOM

YHUCJIe Ha YCIOBUSIX T0OPOBOIBYECTBA, MPOAYKTHBHO B3aUMOICUCTBYIOIINM U YHaCTBYIOIINI B
JIeSTeTLHOCTH OOIIECTBEHHBIX OpPTaHU3aIUH.

JIP 04 TIposBisionuii ¥ AeMOHCTPUPYIOIIANA YBAXCHHUE K JIFOIIM TPYAa, OCO3HAIOIIHIMA
IIEHHOCTh COOCTBEHHOTO Tpyaa. Ctpemsmuiics K GOpMUPOBAHUIO B CETEBOM CpeJie TUIHOCTHO U

poeCCHOHATBHOTO KOHCTPYKTUBHOTO «IIU(POBOTO CIIEaa.
JIP 16 IlpuobpereHue OO0y4arOUIMMHCA COLMAIBHO 3HAYMMBIX 3HAHMM O MpaBHIIax
BEJICHUS SKOJIOTHYECKOro o0pa3a >KM3HM O HOpMax M TPaJuIMsIX TPYAOBOHW JEATEIbHOCTH

YCJIIOBCKAa O HOpMax U

MHOTOKYJIBTYPHOM OOIIIECTBE.

TPaIULUAX TIOBEACHUS

YCJIOBCKa B

MHOI'OHallMOHaJIbHOM,

JIP 23 Ilonyuyenue oOydaromuMHCS BO3MOKHOCTH CaMOPACKPBITHUS U camMoOpeann3alus

JINYHOCTHU.

JIP 30 OcymecTBIsSIOMMN MOUCK W UCIOJIb30BaHUE WH(POpPMAIUA, HEOOXOIUMOMN s

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

2.1 O6beM yueOHOro0 npeaMeTa U BUABI y4eOHOi padoThl

Bup yuyeoHoii padoTbi O0béM B yacax

O0bém 00pasoBaTeIbHON NPOrpaMMbl Y4eOHOI0 peaMera 72
B TOM YHCIIE:
Conep:xaHue yueOHOro MaTepuasa 66
B TOM YHCIIE:
JEKINH, YPOKH 32
caMoCTOsTeNIbHAas paboTa
NPaKTUYECKUE 3aHATHS 24
nabopaTOpPHBIE 3aHATUS 10
IIpodeccuonanbHO-OPHEHTHPOBAHHOE COlePIKAHME 6
B T.4..
TEOPETUIECKOe O0yueHUe 2
NPaKTUYECKUE 3aHATHS 4
1a00paTOpHbIE 3aHATHUS

IIpomexyTounas arrecranuu: 1updepeHNPOBAHHBIN 3a4€T 2 cemecTp,

npyrue ¢popmsbl arTecTanuu — 1 cemectp
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2.2 TemaTH4ecKuii IJIaH U cOoJlepPKaHUe Y4eOHOI 0 MpeaMeTa

dopmMupyembie
HanmeHoBaHMe KOMIIEeTEHIIU U
Conep:kanue y4eOHOT0 MaTepHuaJia, NpaKkTU4ecKue v JadopaTopHble 3aHATHS, Oo0bem
PAICI0B H TEM CaMOCTOSITe/IbHAsI padoTa 00y4yaoumxcs 4yacoB (OK),IIK u
JIMYHOCTHBIE
pe3yabtarsl (JIP)
1 2 3 4
1 cemectp (14 yacoB — ak + 4 yaca 0 + 14 yacoB n3)
Pa3zgen 1. OcHOBBI CTPOEHUS BelleCTBA 8
Tema 1.1. Coaep:xanue yueOHOro MaTepuaJia 4
Crpoenue atomoB | Teopernueckoe o0ydeHue
XHMHICCKHX CoBpeMmeHHas MOZEIb CTpocHHs aToMa. CHUMBOIUYECKUN SI3bIK XUMUH. XUMHUYCCKUI DIIEMEHT. OK 01, OK 02, OK 04,
SJICMCHTOB 1 DnexTpoHHas KOH(pUrypamus aroma. Kmaccudukanuss XHUMHYECKHX 3JIEMEHTOB (s-, p-, d- OK 07, JIP 2, JIP 4, JIP
fipupona 3JIeMeHTHI). BanieHTHBIC 2JIeKTPOHBI. BaJIeHTHOCTh. DJIEKTPOHHAS MPUPOJIa XUMHUCCKOU CBS3H. 2 16. JIP 23. JIP 30
XAMAYECKON DIIEKTPOOTPHUIIATETBHOCTD. BHIBI XUMUYIECKON CBsA3M (KOBAJICHTHAS, HOHHAS, METAIINYECKAs, ’ ’
CBA3H BOJIOPOJTHAs) U CIIOCOOBI €€ 00pa3oBaHUsI
IMpakTnyeckoe 3ansitue Ne 1. OK 01, OK 02, OK 04,
Pemenue 3aganHuii Ha UCIMOJIL30BAaHUE XUMHYECKOU CHMBOIMKH H HE\I’BBaHI/II\/’I COCMHEHUM TI0 OK 07, JIP 2, JIP 4, JIP
HOMEHKJIATyp€e MEXIYHAPOIHOTO COI03a TEOPETUUECKONW M MPUKIIATHON XUMHH U TPUBUATBHBIX 16, JIP 23, JIP 30
Ha3BaHWM JUIS COCTABIIEHUS XUMHYECKUX (POPMYT IBYXaTOMHBIX COEAMHEHUU (OKCHIIOB, 2
Cynb()UI0B, THAPUJIOB U T.1I.) U APYTUX HEOPTAHUUECKUX COCAMHEHUHN OT/IEIBHBIX KJIaCCOB.
[IpakTHueckue 3aJaHusi Ha YCTAHOBIIEHHE CBSI3M MEXK]Y CTPOCHUEM aTOMOB XMMHYECKUX
AJIEMEHTOB U TEPUOINYECCKUM N3MEHEHUEM CBOMCTB XMMHUYECKHX AJIEMEHTOB M UX COCTMHCHHI
B COOTBETCTBHUU C NosIoxkeHueM [lepuoanueckoil CUCTEMBI.
Tema 1.2. Conep:xanue yueOHOro MaTepuaJa 4
Ilepuonnueckuii  ([IpakTuyeckoe 3ausThe Ne 2. OK 01, OK 02, OK 04,
3aKoH U Tabmuua | [epuoamueckas cuctema xumuueckux dneMmeHToB JI.M. Menneneea. ®Pu3nuecknuii CMBICT OK 07, JIP 2, JIP 4, JIP
J.1. Menneneesa [lepuoanueckoro 3akona J[.M. MenzaeneeBa. 3aKOHOMEPHOCTH U3MEHEHHUS CBOMCTB 16, JIP 23, JIP 30
XUMHUYECKUX DJIEMEHTOB, 00pa3yeMbIX UMHU MPOCTHIX W CIIOKHBIX BEIIECTB B COOTBETCTBUU C 4

MOJIOKEHUEM XUMHUYEeCKOro 3yieMeHta B Ilepmoaunueckoil cucreme. MupoBo33peHUecKoe M
HayuyHoe 3HaueHue [lepuoanueckoro 3akona /.M. MenneneeBa. [Ipornossl JI.1. Menaeneena.
OTKprTI/Ie HOBBIX XUMHYCCKHUX 3JICMCHTOB.




Pemenne mnpakTUKO-OPMEHTHUPOBAHHBIX TEOPETHMYECKHX 3aJaHUM HAa XapaKTepHU3alHIo
XUMHUYECKHUX JJIEMEHTOB «Meramdeckue / HEMETaJUIMYECKUE CBONCTBA,
NEKTPOOTPHULIATEILHOCTE XMMHYECKUX JJIEMEHTOB B COOTBETCTBUM C HUX DIJIEKTPOHHBIM
CTPOCHHEM M IIOJIOKEHHUEM B IIEPUOJHUYECKON CHCTEME XUMHUYECKUX diemeHToB J[.M.
Meunneneesay

Pa3znea 2. XumMmuyeckue peakumu
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Tema 2.1. Tumesl
XUMHYECKHX
peaxkun

Conep:kanue y4e0OHOIro MaTepuaa

Teopernueckoe o0yueHue

Knaccudukanus u THIBI XUMUYECKUX PEaKIUi C ydacTHeM HEOPraHUYECKUX BEIIECTB.
CocrapneHnue ypaBHEHUHN pEeaKIMid COSAMHEHUS, PA3JIOKEHUS, 3aMEIIICHUs], 0OMEHa, B T.4.
peaKIuii TOpeHM S, OKMCICHUSI-BOCCTAHOBIICHHUS.

ypaBHGHI/Iﬂ OKHCJIICHUA-BOCCTAHOBJICHUSL. CTGHGHI) OKHUCJICHHUA. OKI/ICJII/ITGJH) 1 BOCCTAHOBHUTCIIb.
CocraBiieHre U ypaBHUBAaHUE OKHCIUTEIbHO-BOCCTAHOBUTENBHBIX PEAKIIHI METOI0M
31eKTpOHHOTO OanaHca. OKUCIUTETFHO-BOCCTAHOBUTEIILHBIE PEAKIIUU B TIPUPOJIE,
MTPOM3BOJICTBEHHBIX MPOIIECCaX U KU3HEACITCIBHOCTH OPTraHU3MOB

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

IIpakTnueckoe 3ansaTue Ne 3.

KonnyectBeHHble OTHOIIEHUS B XUMHHM. OCHOBHbBIE KOJMYECTBEHHbIE 3aKOHbl B XMMHUHU U
PpacUCThbl MO YpaBHCHHUAM XHUMHUUYCCKUX pCaKHHﬁ. Mob Kak C€ANHHIIa KOJIMYECTBa BCIIIECTBA.
ModsipHast Macca. 3aKOHBI COXPaHEHUs MacChl U HEpruu. 3akoH ABoraapo. MosspHblil 00beM
razoB. OTHOCUTENbHAS IUIOTHOCTh T'a30B. PacueTsl MO YpaBHEHMSIM XMMHUYECKUX DPEAKIMH C
MCIOJIb30BAHUEM MACChl, 00beMa (HOpMaJIbHbIE YCIOBUS) Ia30B, KOJIMYECTBA BEIECTBA

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

Tema 2.2.
DIIEKTPOIUTHYECKA
sI JUCCOLIHALINA U
WOHHEII 00MeH

Conep:xanue yueOHOro MaTepuaJa

Teopernueckoe odyuenune

Teopus 3JIEKTPOAUTHYECKON Aucconranyu. MoHbI. DIIEKTpOIUTHI, HEINEKTPOJUTHI. Peaknumn
noHHOro oomena. CocraBieHue peakluii HOHHOrOo oOMeHa IyTeM COCTaBJICHHMS MX MOJHBIX U
COKpAIllCHHBIX MOHHBIX ypaBHEHUN. KHMCIOTHO-OCHOBHBIE peaklIMH. 3aJaHHS HA COCTaBJICHHUE
VOHHBIX PEaKLUN

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

JlaGoparopHoe 3ansTHe Ne 1.

JlaGopatopHas paboTa “TUnbl XUMHUYECKUX PeaKIui’.

HccnenoBanue THMOB (110 COCTaBY U KOJWYECTBY MCXOJHBIX M OOPa3yOIIMXCS BELIECTB) U
IIPU3HAKOB XUMHUUYECKMX peakuui. [IpoBenenue peakiuili MOHHOrO OOMEHa, OINpeie/ieHUue
Cpelbl BOAHBIX PACTBOPOB. 3alaHUs HA COCTABICHUE HOHHBIX pEeaKIUn

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




Paznea 3. CTpoeHne 1 CBOMCTBA HEOPIAaHMYECKHX BeleCTB 14
Tema 3.1. Conep:kanue y4e0OHOTro MaTepuaa 4
Knaccupukanus, | Teoperudeckoe oGy4yenue
HOMCHKIIATypa 1 [Ipenmer Heopranmyeckoi xumuu. Kitaccupukanus HEOpraHHMYECKHUX BemiecTB. lIpocTeie u OK 01, OK 02, OK 04,
CTPOCHUC cloxkHble BenlecTBa. OCHOBHBIE KJIACChI CIIOKHBIX BEIIECTB (OKCH[bI, THAPOKCUIbI, KHCIOTHI, OK 07, JIP 2, JIP 4, JIP
HEOPraHN4CCKUX COJIH). B3auMocBs3b HCOPraHM4YCCKHUX  BCIICCTB. ArperaTHLIe COCTOSAHUSA  BEIIECTBA. 16, JIP 23, JIP 30
BEIIIECTB Kpucrannuueckue u amopdHbie BemiecTBa. THUIBI KPUCTAUIMUECKUX PEHIETOK (aTromHas, 2
MOJICKYJISIpHAsl, MOHHAS, METaJUIN4YecKas ). 3aBUCHUMOCTb (DM3MYECKHX CBOMCTB BEIIECTBA OT
TUNA KPUCTAJIMUECKOW peIIeTKH. 3aBUCUMOCTb XMMHYECKOM aKTHMBHOCTH BELIECTB OT BHUJA
XUMHUYECKOH CBSI3U U THIA KPUCTAIIIMYECKON peweTKu. [lpuunHbel MHOrooOpasust BelecTB
IIpakTuyeckoe 3anaTue Ne 4, OK 01, OK 02, OK 04,
Homenknatypa HeOpraHM4ecKHX BEIIEeCTB: HAa3BaHUE BEIECTBA HUCXOS U3 UX XMUMHUYECKOM OK 07, JIP 2, JIP 4, JIP
(GopMyJIBl WM COCTaBIIEHHE XHMHUYECKOH (OpMynsl HMCXOIs M3 Ha3BaHHUs BEIIECTBA 110 16. JIP 23. JIP 30
(v v 3 b
mexayHapoanoit (MFOITAK) unu TpuBHaabHON HOMEHKIIATYpE.
Pemenne mnpakTH4eCKMX 3aJaHU MO KIAacCU(UKALMM, HOMEHKIAType U XUMHYECKUM 2
¢dbopMynaM HEOpraHMYECKMX BEIIECTB pa3jIMYHBIX KIAccOB (yrapHbli ras, yIJIEKUCIbIN ras,
aMMHaK, raiieHas WU3BeCTh, HETallleHas H3BECTb, NMUThEBAs COJAa M JIPYrHX): Ha3bIBaThb U
COCTaBJISATh (POPMYJIBI XUMHUECKUX BEIIECTB, ONPEAEIATh IPHUHAUIEKHOCTD K KJIaccy.
HcTounuku xumudeckoi HHpopmanuu (cpeAacTB MaccoBoM HHpopmanuu, cetb MHTEepHET U
apyrue). Ilouck napopmanuu no Ha3BaHusIM, HICHTH(UKATOpaM, CTPYKTYPHBIM (popMyam
Tema 3.2. @usuxo-| Coaep:kaHue yuedOHOro MaTepuaa 8
XUMHUYECKHE Teopernueckoe odyuenue
CBOMCTBA Mertamnpl. O0mue QGu3nueckue M XUMHUYECKHe CBOWCTBa MeTaioB. CrocoObl MOJTyYEHHS. OK 01, OK 02, OK 04,
HCOPTraHWYCCKUX  |3pageHne METAJUIOB U HEMETAJUIOB B MPHUPOJIE U KU3IHENEATSIIFHOCTH YeJIOBEKa U OPTaHM3MOB. 2 OK 07, JIP 2, JIP 4, JIP
BEIIIECTB Koppo3us MeTannoB: BUABI KOPPO3HH, CIIOCOOBI 3aIMTH METAJUIOB OT KOPPO3UU 16, JIP 23, JIP 30
Hemeramnpl. OOmue pusznueckre ' XUMUYECKUE CBOMCTBA HEMETAJUIOB. THIIMYHBIC CBOMCTBA OK 01, OK 02, OK 04,
HemeraioB IV— VII rpynn. Knaccudukamus m HOMEHKJIATypa COEAMHEHHH HEMEeTalsIoB. 2 OK 07, JIP 2, JIP 4, JIP
KpyroBopoTsl OMOTE€HHBIX 3JIEMEHTOB B TIPUPO/IE 16, JIP 23, JIP 30
XHWMHUYECKHE CBOMCTBA OCHOBHBIX KJIACCOB HEOPTAaHUYECKUX BELIECTB (OKCHIIOB, THAPOKCUIOB, OK 01, OK 02, OK 04,
KHCJIOT, COJIEN | JIp.). 3aKOHOMEPHOCTH B U3MEHEHHH CBOUCTB MPOCTHIX BEIIECTB, BOAOPOIHBIX 2 OK 07, JIP 2, JIP 4, JIP

COC,Z[I/IHGHI/If/'I, BBICHINX OKCHUAOB U THAPOKCHUIOB

16, JIP 23, JIP 30




IIpakTnyeckoe 3ansitue Ne 5.

CocraBieHHe YpaBHEHMl XMMMUYECKHUX pEakUUid C Y4acTUEM IPOCTBIX M  CIOXHBIX
HEOPraHMYECKHUX BEIIECTB: METAJJIOB W HEMETaVIOB; OKCHUIOB METAJJIOB, HEMETAJUIOB H
aM(bOTepHBIX 9JICMCHTOB, HCOPraHNM4YCCKUX KHUCIIOT, OCHOBAHUU U aM(l)OTeprIX THUAPOKCUIOB,

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

HEOPraHMYEeCKUX COJICH, XapaKTepU3yIOIUX UX CBOMCTRA. 2

Pemenne mnpakTHKO-OPUEHTHUPOBAHHBIX TEOPETHMUECKUX 3aJaHUM Ha CBOMCTBAa, COCTaB,

NOJTy4eHHe M 0e30I1aCHOE MCIIOJIb30BAaHME BAXKHEMIIMX HEOPraHUYECKUX BELIECTB B OBITY M

IIPaKTUYECKON JAESITEIbHOCTH YEJIOBEKa
Tema 3.3. Conep:xaHue yueOHOro MaTepuaJia 2
Wnentuduxanus  |JlaGoparopnoe 3ansTue Ne 2. OK 01, OK 02, OK 04,
Heopranndeckux |Jlaboparopnas pabora «MneHTH(UKaLKMA HEOPITaHUIECKHUX BEIIECTBY. OK 07, JIP 2, JIP 4, JIP
BEIECTB Pemenue skcriepuMEHTANBHBIX 337a4 10 XUMUYECKUM CBOMCTBAM METAJUIOB U HEMETAILIIOB, 110 16, JIP 23, JIP 30

pacro3HaBaHMIO U MOJTYYEHHUIO COEAMHEHUH METaJUIOB U HEMETAJIIOB. 2

Wnentudukaiys HEOPraHUIeCKUX BEUIECTB C HUCIOIB30BAaHUEM MX (PU3UKO-XUMHUECKUX

CBOMCTB, XapaKTEPHbIX KaueCTBEHHbIX peakuuii. KauecTBeHHbIE peakliuy Ha Cynbdar-,

KapOOHAT- U XJIOPUJI-aHHUOHBI, HA KATHOH aMMOHMSI

2 cemectp (20 yacoB jak + 6 yacos 10 + 14 yacoB n3)

Pa3nean 4. CTpoeHue U CBOIiCTBA OPraHNYEeCKUX BellleCTB 24
Tema 4.1. Coaepixanue yueOHOro MaTepuasa 4
Knaccugukanus, | Teoperndeckoe oGydyenue
CTPOCHHC U ITosiBiieHME U pa3BUTHE OPTAaHMYECKOW XUMHUHU KaK Hayku. [IpenMer opranndeckon XuMuu. OK 01, OK 02, OK 04,
HOMEHKJIaTypa MecTo u 3HaUeHHE OpraHMYeCcKON XMMHUHU B CUCTEME €CTECTBEHHBIX HAYK. OK 07, JIP 2, JIP 4, JIP
OpraHMYECKUX XHWMHYECKOE CTPOCHHE KakK IOPSIOK COEIMHEHUS aTOMOB B MOJIEKYJIE COINIACHO MX 16, JIP 23, JIP 30
BEIIeCTB BaJIeHTHOCTH. (OCHOBHBIE TMOJOXEHUS TEOPHUM XUMHUYECKOIO CTPOEHHUS OpraHHYeCcKHUX

coequHeHnil A.M. bytnepoBa. YTiepoaHblil CKEIET OpraHM4eCKONH MOJIEKYJNBl. 3aBUCUMOCTD

CBOMCTB BEILIECTB OT XMMHUECKOTO CTPOCHHS MOJIEeKYJ. MI3oMepusi U H30MepHI. 2

Ilonatue o ¢ynHkumoHanbHOUM rpynme. Panukan. IIpuHIMIB KiaccUPUKAMA OpPraHUYECKHX
coelMHEHN. MexayHapoaHas HOMEHKJIATypa W IPUHIUIBl HOMEHKJIATypbl OPraHMYECKHX
coequHeHuil. Ilonatme 00 azoTcomep)KallUX COCIUHEHUAX, OHOJOIMYECKH AaKTHBHBIX
BeniecTBax (yriieBosiax, )Xupax, OenKax u Jip.), BRICOKOMOJIEKYISIPHBIX COSTMHEHHSX (MOHOMED,
IIOJINMEP, CTPYKTYPHOE 3BEHO)




IIpakTnyeckoe 3ansiTue Ne 6.

Homenkiatypa ~ OpraHM4YecKMX  COCQUHEHUW  OTHIEIBHBIX  KJIAcCOB  (HACBIIICHHBIE,
HEHACBILICHHBIE U apOMAaTHYECKHE YTIEBOAOPOIbI, CIUPTHI, (DEHOJNBI, albJErH/ibl, KETOHBI,
KapOOHOBBIC KHUCIOTHI U Jp.) CocTaBleHHE MOIHBIX M COKPAIICHHBIX CTPYKTYPHBIX (hopmyi
OpPraHMYECKUX BEIIECTB OTAEIbHBIX KJIACCOB, UCIOJB3YS MX Ha3BaHUS MO CUCTEMATHYECKOW U
TPUBHAIILHON HOMEHKJIAType (3THUIICH, alleTUIICH, TTIUIepUH, PeHoM, popManbaeru, yKCycHast
KHCIoTa, ruiuH). Pacy€rel mpocreiimieid ¢opMyiibl OPraHMYECKON MOJIEKYNbI, UCXOIS W3
3JIEMEHTHOT0 cocTaBa (B %)

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

Tema 4.2.
CaolicTBa
OpraHUYeCKHUX
COeIMHEHUN

Conep:xanue yueOHOro MaTepuaJia

12

TeopeaneCKoe oﬁyqe}me

OU3NKO-XUMUYECKUE CBOICTBA OPraHMUECKUX COEIMHEHUN OT/AEIbHBIX KJIACCOB (0COOEHHOCTH
KJ1accu(UKaLMU U HOMEHKJIATYpbl BHYTPH KJlacca; TOMOJOIMYECKHM psii v olmias Gopmyia;
n30Mepusl; PU3MUECKUE CBOMCTBA; XMMUYECKHE CBOWCTBA; CITOCOOBI IMOTyUeHUS ):

— IpeliesIbHbIE YIJIEBOJOPOJIbl (aJKaHbl M IMKJIOANKaHbl). ['opeHune MeraHa Kak OJUH U3
OCHOBHBIX MCTOYHHMKOB Te€IJJa B TPOMBILUIEHHOCTH U ObiTy. CBOMCTBAa HNPHUPOAHBIX
YIJI€BOJIOPOOB, HAX0XK/IEHUE B IIPUPOJIE U IPUMEHEHHE AJIKAHOB;

— HenpeJeNbHble (AIKEHbl, AIKUHBI U aJIKaJWEHbl) U apOMaTHYECKHE YrieBoa0poAbl. ['opeHue
alleTHJICHA KaK HCTOYHUK BHICOKOTEMIIEPATYPHOTO IJIAMEHU JIJIsl CBAPKU M PE3KH METAJNIOB

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

— KHCJIOPOJICO/IEPIKAIIUE COETUHEHUS (CIIMPTHI U (PEHOJbI, KapOOHOBBIE KUCIOTHI U 3(UPHL,
albJETUABl U KETOHBI, KHpPHI, YyriaeBoisl). IlpakTuueckoe NpHUMEHEHHE STUIIEHTIIUKOJI,
riauiepuHa, peHona. [Ipumenenue popmanbaernaa, aleranbIeruja, yKCyCHOU KUCIOTh. Mbuia
KaK COJIM BBICIIMX KapOOHOBBIX KUCIOT. MololIie CBOMCTBA MbLIa

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

— a30Tco/IepIKalllie COeMHEHHs (aMHUHBI U aMMHOKHUCIOTHI, Oenku). BbicokoMomeKyssipHble
COEMHEHMS (CUHTETUYEeCKHE U OMOJOrnYecKu-akTUBHBIE). MoOHOMED, MOIUMeEp, CTPYKTYpHOE
3BeHO. [lomuMmepu3anus dTUIeHa Kak OCHOBHOE HAIIPABJIICHUE €70 UCIIOJIb30BaHUS.
I'eneTndeckas CBsI3b MEXKy KlacCaMu OPraHU4EeCKNUX COECIMHEHHUN

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

IIpakTnyeckoe 3ansaTue Ne 7.

CBoiicTBa OpraHMYECKUX COEAMHEHUN OTIENbHBIX KJIACCOB (TpUBHAIbHAS U MEXKIyHApOJHAs
HOMEHKJIATypa, XUMHUYECKHE CBOICTBa, CIOCOOBI TMOJYYEHHUs): TMpeneNbHble (aJKaHbl |
HHKHO&HK&HBI), HETIPCACIIBHBIC (aJ'IKeHBI, AJIKUHbI H aIIKa)II/IeHI)I) n  apoMaTHYCCKUEC
YTJI€BOAOPOABI, CIUPTHI U (PEHOIIbI, KapOOHOBBIE KHCIOTHI U 3(UPHI, adbJETHIbl U KETOHBI,
aMUHBl W aMHHOKHCIIOTBI, BBICOKOMOJICKYJSIDHBIC COCAMHEHHS. 3adaHus Ha COCTaBJICHHE
YpaBHEHUN XMMHMYECKUX PEAKLMM C y4aCTUEM OPraHWYECKHUX BEUIECTB HAa OCHOBAHUHU HUX

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




COCTaBa U CTPOCHUA

IIpakTyeckoe 3ansaTHe Ne 8.

CocraBieHne cxeM peakuuii (B TOM  4Wcie MO  MNPEAJIOKEHHBIM  LEMOYKaM
MPEBPAIICHUI ), XapaKTePU3YIOIIUX ~ XMMHUYECKHE CBONCTBA OpPraHUYECKHX  COCAMHEHUU
OTJENbHBIX KJIACCOB, CIOCOOBI MX TMOJYYeHHs] U Ha3BaHHE OPraHMYECKHX COCJAMHEHUHN IO
TPUBUAJILHON WIH MEKIyHAPOIHOW CUCTEMATUYECKOM HOMEHKIIATypeE.

PemreHne npakTUKO-OpPUEHTUPOBAHHBIX TEOPETUYECKUX 3a/JaHUM Ha CBOWCTBA OPraHUYECKUX
COEJIMHEHUH OTJENIbHBIX KJIACCOB

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

JlabopaTopHoe 3ansitue Ne 3.

JlaboparopHas pabota “IIpeBpaiieHus opraHMuecKux BemiecTB Mpu HarpeBanuu'. [lomyuenue
STUJIEHA U U3Y4YEHUE €T0 CBOMCTB. MoaenpoBaHre MOJIEKYJI U XMMUYECKUX NIPEBpAIICHUN Ha
MpUMepe dTaHa, YTUIICHA, alleTUJICHA U JIp.

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

Tema 4.3.
WNnentudukanus
OpPTaHHYECKUX
BEILIECTB, UX
3HAYCHUE H
MIPUMCHCHHE B
OBLITOBOM U
IIPOU3BOJCTBEHHOMN
JIeITeIIbHOCTH
yeJoBeKa

Coaep:xanue yueOHOro MaTepuaJia

Teoperuueckoe o0yueHue

buooprannueckue coequHenus. [Ipumenenue u 6uonoruyeckast posib yrieBojoB. OKucieHue
YTJI€BOJIOB — UCTOYHHUK 3HEPIMM KUBBIX OpraHuzMoB. OOnacTu NMpUMEHEHUs aMHUHOKHCIIOT.
IIpeBpamienus GenkoB MUK B opranusMe. buonorndeckue ¢pynkuun 6enkon. buonornyeckue
¢GyHKIMM xKpoB. Ponb opraHnyeckoi XMMUHK B pellIeHUH IpobJieM NHIEeBOH 0€30MacHOCTH

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

Ponb oprannueckoil XMuMuM B pelIeHUH MPOOIEM SHEPreTUYECKO Oe30MacHOCTH, B Pa3BUTUHU
MEIULUHBI, CO3JaHUU HOBBIX MaTe€pHajOB, HOBBIX HMCTOYHHUKOB 3HEPrUM (aJbTepHATHBHbIE
WCTOYHUKHU 3Hepruu). OnacHOCTh BO3/IEUCTBUS HA )KMBbIE OPraHU3Mbl OPraHUYECKUX BELIECTB
OTIENBHBIX KJIAcCOB (YIJI€BOAOPOABI, CHUPTHI, (PEHOJIbI, XJIOPOPTaHUYECKUE IMPOU3BOAHBIE,
aJIbJIETUJIbI U JIP.), CMBICJI TOKA3aTesl MPeAEIbHO JOIMYCTUMON KOHIIEHTPAluU

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

JlabopaTopHoe 3ansitue Ne 4.

JlabopaTopHas pabota: “UneHTrduKams OpraHUYECKUX COCTUHEHUU OTACIBbHBIX KJIACCOB’
WNnentudukaius opraHMYECKUX COCTUHEHHH OTAENBHBIX KIACCOB (Ha MpHMEpE albJErHJIOB,
KpaxMaja, YKCYCHOM KHCJIOTBHI, O€JIKOB M T.MI.) C WCIOJIb30BaHWEM HUX (DU3UKO-XUMHUUYECKHX
CBOMCTB M XapaKTEpHBIX KAueCTBEHHBIX peakiuil. JleHaTypamus Oenka MpU HarpeBaHUM.
IIBeTHBIe peaknuu OenkoB. BO3HUKHOBEHHWE aHATUTHYECKOTO CHUTHANA C TOYKH 3PEHUS
XUMHYECKUX TMPOLECCOB TMPH MPOTEKAHMH KAYeCTBEHHON peakIuu, MO3BOJIAIONIEH
UJICHTUQUIMPOBATH NPEAJIOKEHHbIE OpraHNYeCKHe BEeIECTBA

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

Pa3nea S.

Kunerndeckne u TepMOAMHAMHMYECKHE 3aKOHOMEPHOCTH TMPOTEKAHUSI XUMHYECKHX
peakuuii




CkopocTh
XUMHYECKHUX
peaKLHii.
XUMHYECKOE
paBHOBECHE

Conep:xanue yueOHOro MaTepuaJia

Teopernueckoe o0yueHue

CKOpOCTb peakiuy, €€ 3aBHCUMOCTh OT Pas3IMYHBIX (PAKTOPOB: TMPHUPOJBI pearupyrommx
BELIECTB, KOHILIEHTPALMM PEarupyrolluX BELIECTB, TEMIIEPATYPbl M IUIOLIAIN PEaKLHOHHOU
noBepxHOCTU. TeruoBele 3(PQPEKTHl XUMHUYECKUX peakiuid. OK30- M IHAOTEPMHUECKUE,
peaxkuuu.

OOpaTumocThb peakuuii. XMMHUYECKOE PAaBHOBECHE U €0 CMELIECHHUE MO/ AEHCTBUEM Pa3INUHbIX
(bakTOpoB (KOHIEHTpAlMsl peareHTOB WJIM IPOAYKTOB pEakLuH, JaBjieHUE, TeMIleparypa) s
CO3JjaHUsl ONTUMAJIBHBIX YCIOBUN NMPOTEKAaHUs XUMUYeCKUX npoueccos. [Ipunnun Jle [Hlatense

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

IIpakTHyeckoe 3ansaTne Ne 9.

Pemenne mpaKkTUKO-OPHEHTHUPOBAHHBIX 3aJaHWii HAa aHaiau3 (AKTOpOB, BIMSAIOUIMX HAa
M3MEHEHHE CKOPOCTH XMMHUYECKON PEeaklUu, B T.4U. C MO3ULUH SKOJOIMUYECKH 11e1ecO00pa3HOro
MOBE/ICHHUA B OBITY M TPYJAOBOM JEATEIBHOCTU B LEISAX COXPAHEHUS CBOETO 3JI0pPOBbS M
OKpY>KaroIllell IPUPOIHOM Cpenbl.

Pemenne npakTUKO-OpUEHTHPOBAHHBIX 3aJaHUi Ha npuMmeHeHue npuHuuna Jle-Illarense mis
HaXO0XKJICHHUs HaNpaBJICHUS CMELICHUs PaBHOBECHS XMMUYECKOH peaklM U aHajau3 (akTOpOB,
BJIMSAIOIIMX HA CMENIEHUE XUMUYECKOTO PABHOBECUS

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

Pasznea 6.

PacrBopbI

Tema 6.1.
TlonsaTtue o
pacTBopax

Conep:xaHue y4eOHOro MaTepuaJia

TeopeaneCKoe oﬁyqeﬂue

PactBopenne kak ¢usnko-xumMuueckuii mporecc. PactBopbl. CmocoObl MPUTOTOBIEHUS
pactBopoB. PactBopuMocTs. MaccoBast oyt pacTBOpEHHOTO BemiecTBa. CMBICT MOKa3aTems
MPEAETBHO JONYCChI ONPEAETIEHHBIX BEIIECTB.

Pemienue nmpakTHKO-OpHMEHTUPOBAHHBIX PACUETHBIX 3aJaHUM HA PacTBOPHI, MCIOJIb3YEMBIE B
OBITOBOM M IPOM3BOJICTBEHHOU JIEATEITLHOCTH YEJIOBEKA

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

Tema 6.2.
Hccnenosanne
CBOMCTB PacTBOpPOB

Conep:xanue yueOHOro MaTepuaJia

JlabopaTopHoe 3ansitue Ne S.

JlabopaTtopHas pabota «IIpuroroBieHue pacTBOPOBY».

[IpuroroBneHre pacTBOpPOB 3aJaHHON (MaccoBoil, %) KOHIEHTpauuu (C TPaKTHKO-
OpPUEHTUPOBAHHBIMU BOIPOCAMH) U OIIPEETICHUE CPEIbI BOJHBIX PACTBOPOB.

Perienue 3a1a4 Ha NPUTOTOBJICHNE PACTBOPOB

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

IIpodeccnoHaIbHO-OPHEHTHPOBAHHOE COAEpPKaAHMe (COEePKAHUE TPUKJIIATHOTO MOXYJIS)




Pa3pen 7.

Xumusa B 6I>ITy H Hp0H3B0[[CTBeHHOﬁ HECATCJIBbHOCTHA Y€JI0BCKA

Xumus B ObITY U
MIPOU3BOACTBEHHOMN
JESITeIbHOCTH
YyeJloBeKa

Conep:kanue y4eOHOIro MaTepuaa

TeopeaneCKoe oﬁyqe}me

Hogeiime nocTukeHuss XUMUYECKOW HAyKHM W XUMHUYECKOW TexHoJioruu. Posib xumuu B
00ECTIeYeHNN JKOJOTHYECKOW, DSHEPreTMYeCKOW M MUIIeBOH Oe30MacHOCTH, pa3BUTHH

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

MenuuuHbl. [IpaBmina moucka W aHaMM3a XHUMHYECKOWM WHGOpPMAIMM €3 Pa3IudHBIX 2 16, JIP 23, JIP 30
WMCTOYHUKOB (Hay4Has U yueOHO-HAy4YHas JINTepaTypa, CPEICTBA MACCOBON MHGOPMAIUH, CETh

HHTtepHer)

IIpakTuyeckoe 3ansaTue Ne 10. OK 01, OK 02, OK 04,
[Touck u aHanu3 KEWCOB O NMPUMEHEHUM XUMHUYECKUX BEUIECTB M TEXHOJOTHH C Y4ETOM OK 07, JIP 2, JIP 4, JIP
Oyaymier mpopecCHOHANBHONW ACSITENLHOCTH IO TEMaM: BaKHEHIIME CTPOUTEIIBHEIC 16, JIP 23, JIP 30
MaTepuaibl, KOHCTPYKIIMOHHBIE MaTepuajbl, KPAaCKH, CTEKJIO, KepaMHKa, MaTepuaibl s 4

AJIEKTPOHHUKH, HAHOMATEPHAIbl, TEKCTUJIbHBIE BOJIOKHA, UCTOYHUKU SHEPTUM, OPTaHUUYECKUE U

MUHEpaJbHbIE YI00peHus, IEKapCTBEHHBIC BEIIECTBA, OBITOBAS XUMHUSL.

3ammra: [lpencraBineHue pe3yabTaTOB pEIICHUs KEHCOB B (QopMe MHUHHU-TOKIaAa C

Mpe3eHTaluen

IIpomexyTouynas arrecranuu: 1M depeHINPOBAHHBIN 3a4€T 2 cemecTp, Apyrue (popmsol

arrecrauuu — 1 cemectp

Bcero 72




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
O06opynoBanue yueOHOT0o KaOMHeTa:

- I0CA/I0YHBIE MECTA 110 KOJIUYECTBY 00YUaIOIINXCS;

- paboyee MECTO Mpero1aBaTes;

- MCTOAUYCCKUC MAaTCpHAJIbI IO JUCHUILIIMHE.

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

CTOJI MIpernoaBaTelis, CTyJ IpernoaaBarens), qocka aynautopHas JJA -349 -1 mr.; mkad BBITSIKHON
JEMOHCTPALIMOHHBIN HAMOJIbHBIN 0e3 (xum) -1 mit.;

HaGoper komnexuwmii: "Uyryn wu cramp"; "AmomMuHui", "Bosiokna", "Mertayubr",
"MuHepaisl 1 TopHbIe TOposl", "MuHnepanbubie ynoopenus"; "HedTs u BakHEHIIINE MPOAYKTHI €€
nepepadotku"; "Iltactmaccer"; "TormmuBo"; "Illkama TBepaocTu";

TexHuyeckue cpencTBa OOy4UEHMs: POEKTOP MEPEHOCHOM, PKpaH MEePEHOCHOM, dKpaH s
NIUHAMHUYECKHUX ITOCOOUH.

VYyebHO-HarsIIHBIE TOCOOUS - KOMILUIEKT IJIAKATOB XUMUKOB

Texnuueckue cpeacTtsa o00ydeHUss paboyero Mecra NPENojaBaresisi: KOMITbIOTEPHOE
o0opymoBaHue, KOTOPOE JIOJKHO COOTBETCTBOBATH COBPEMEHHBIM TPEOOBaHUSM O€30MACHOCTH U
HaAEKHOCTH, IPEAYCMATPUBATh BO3MOXKHOCTh MHOTO() YHKIIMOHATILHOTO HCIIOIb30BaHHS KaOMHeTa,
C IIEJIbI0 U3YYEHHSI COOTBETCTBYIOICH TUCIUILUIUHBI, MyJIbTUMENITHOE 000pyn0BaHue (IPOSKTOP U
MIPOEKIIMOHHBINA PKpaH UM UHTEPAKTUBHAs JOCKA), JIOKaJIbHAas CeTh C BBIX0J0M B Internet.

HaumeHoBanue crenuaibHOrO TIOMEUIEHHS: YydeOHas ayauTopusi Mg HPOBEICHUS
MPAKTUYECKUX 3aHSATUH, TPYIMIOBBIX KOHCYJIbTAIMM, UHIUBUAYATbHBIX KOHCYJIBTAIMH, TEKYILEro
KOHTPOJISI M TPOMEXKYTOYHOW aTTECTallud, OCHAIICHHBbIE OOOPYJOBAHUEM U TEXHUYECKUMHU
cpelncTBaMu OOYYeHHSs, a TAaKK€ YHTAJIBbHBIA 3, TIOMEIIEHUs NJIsi CaMOCTOSITENIbHOM paloThI, C
nocrynoM k cetu «MuaTepuer» u UOC.

0) JlabopaTopusi «Xumus» Ne2415

OcHalleHHOCTh: KOMIUIEKT y4eOHON Mebenu (CTONbl yYeHHUYECKHe, CTYNbs YYEHHUYECKUe,
CTOJI TpernoiaBaresi, CTyN MpernojaBaTens), mKad Aas oaexabl — 1mrT., mkad KHWKHBIA — 1IT.,
mkag ¢ moiakamu- 1 mr.,

JIaboparopHnoe obGopynoBanue: Becbl HP-200 (1 mir.); Habop maGopaTopHOil MOCyasl U
MPUHAJUICKHOCTEH;  000pymoOBaHHWE  JUII  JEMOHCTPAllUM  XMMHYECKHUX  OIBITOB,  CTOJ
JI€MOHCTPALIMOHHBIA XUMUYECKUH, CTOJI JIaDOPATOPHBIA XUMUYECKUH (2 IIT.), CTOJI JIaDOpaTOPHBIN
C MOMKOM U CYIIUIIKOU, CTYJ TaOOPaTOPHBIN, TyMOa MEeTaJTMYEeCKas MOAKaTHAsI, mKad IS TOCYAbI
1 IpubOpoB (XUM.), KA I XpaHEHUsS] XUMHUUECKUX peakTUBOB, MmKad meaunuHckuil [LHIMM 2,
TEJIeKKa XUMUYECKas.

HaGopsl npemoHcTpanmonnsie: "Habop XUMHUYECKHX 3IE€MEHTOB",
«Habop nns coctaBieHus 00bEMHBIX MOJIETIEH MOIEKYI.

tabnuna "[lepuoanyeckas cucreMa XUMUYECKUX dIeMeHTOB MennaeneeBa'- 1 mt.; Tabnuia

n

HabGop neopranuka",

"PacTBOpUMOCTH COJIEH, KUCITOT U OCHOBaHMi B BoAe" - 1 mT.;
IlepeyeHb JIMIEH3MOHHOTO M  CBOOOJAHO PACHPOCTPAHAEMOr0 TPOrPAMMHOIO
obecreyeHus:
1. JIumeH3nOHHOE CUCTEMHOE U MPHUKIIATHOE MPOrPaMMHOE 00ECTICUCHHE;
2. JINIeH3MOHHOE aHTUBUPYCHOE MTPOTrPAMMHOE OOeCTIeueHUE.



IIpu u3ydyeHuM TUCHUILIMHBI B dopMaTe 3J1eKTPOHHOr0 00y4eHHsSI € MCIOJIb30BaHHEM
A0T

1. DnexTponnas mwiatpopma: Zoom;

2. DnektponHas miargopma Moodle.

3.2. UnpopMannoHHOe obecrniedeHne peajn3alui NPOorpaMMbl

Jlia peanuzanuu mporpaMMbl OuGInoTeuHblit GoHa 0Opa3oBaTenbHONW OpraHU3aluU UMEET
NeYaTHbIE W/WJIM AJIEKTPOHHBIE 00pa3oBaTeiabHble U MH(OPMALMOHHBIE PECYPCHI, UCIONb3yEMbIE B
o0pa3oBaTelIbHOM MpoIiecce.

IlepeyeHb pexkoMeHAYeMbIX Y4YeOHBIX W3JAaHM, JONOJHHUTEJILHON JHMTEPATypPbl
HNuTepHeT-pecypcoB, 0a3bl JaHHBIX 0M0JIM0TEeYHOr0 oHa:

3.2.1.0cHOBHBbIEC HCTOYHUKMH:

Jlebenes FO. A., | Xumus : yueOHuk | MockBa :  M3maTenbCcTBO | [DIEKTPOHHBIN pecypc|
Qanees I'. H., | nna cpennero | FOpaiit, 2023. —
lony6eB A. M., | npodeccuonansu | 431 c. pexum nocryna:

[lanoBan B. H. | oro o6pa3osanust | https://urait.ru/bcode/5130

— 2-e w3n., | 13
nepepad. u Aom.
AundunorenoBa | Xummus : yuyeOHuk | MockBa :  M3matenbcTBo | [DneKTpoHHBIN pecypc]
W. B., ba6bkoB A. | u npaktukym s | FOpaiit, 2023. — 291 c.
B., IlonkoB B. | cpemnero pexUM
A. npodeccroHanbH | goctyma: - https://urait.ru/
oro bcode/513807

oOpa3oBaHus 2-¢
W3]1., KCTIP. | JIOII.

Huxonbckuit A. | Xumus : yueOuuk | Mocksa : M3naTenscTBO [DneKTpOoHHBII pecypc]
b., CyBopoB A. | u npaktukym anst | FOpaiir, 2023. — 507 ¢. —
B. CPEIIHETO (ITpodeccuonansuoe

npodeccroHanbH | 00pa3oBaHKE). PEXKUM
oro oopazoBaHusi | JAOCTyIa:

https://urait.ru/bcode/5135

37
Pymsutuc I'. E. | Xumus: 6azoBeiii | Mocksa: [IpocBemienue, [DneKkTpoHHBII pecypc]
YPOBEHb : 2024, — 336 ¢. — pexum
y4eOHUK JIOCTYyTIA:
https://e.lanbook.com/boo
k/408677
3.2.2. /10110 THUTEIbHbI€ HCTOYHUKM:
®anees [.H Xumus. MockBa :  M3gaTenbCcTBO | [DIEKTPOHHBIN pecypc]|
3a/IaYHVK : FOpaiit, 2023. — 236 c.
yuyeOHOoe Mmocolue | pekum JoCTyma:

st cpennero | https://urait.ru/bcode/5130
npodeccuonanby | 91
oro oOpa3oBaHMs

Pocun WU. B., | Xumus. Yuebuuk | MockBa : UM3marenbcTBo | [DIEKTPOHHBINA pecypc]
Tomuna JI. 1., | m 3amaunuk : mis | FOpaiit, 2023. — 420 ¢. —
ConoseeB  C. | cpenHero (ITpoeccronansHoe

H. npodeccuoHabH | oOpazoBanmue). Pexxum

oro o0Opa3oBaHus | JOCTYyIa:
https://urait.ru/bcode/5120
22
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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

3.2.3. Ilepnoauyeckue U3IaHUA: HE IPEAYCMOTPEHBI

3.2.4. Ilepeyenb npodeccHOHAIBHBIX 023 JaHHBIX H HHGOPMALMOHHBIX CIIPABOYHBIX
CHCTeM: HE IIPEeyCMOTpEHA

4 KOHTPOJIb M OLIEHKA PE3YJIbTATOB OCBOEHUS YYEBHOM JUCIATIINHBI

KoHTtpons u omeHka pe3yibTaTOB OCBOCHHUS 00IIe00pa3oBaTeNbHOW  JUCHUIUIMHBI
PaCKpBIBAIOTCSL Yepe3 MUCIHUILTMHAPHBIC PE3yJIbTaThl, HANPABICHHbICE Ha (POpMUpOBaHHE OOLIMX H
poeCCUOHATLHBIX KOMITIETEHITHI 10 pa3/ieiiaM U TeMaM COJICpKaHusl y9eOHOro MaTepuara.

[Tpomexxyrounas arrecramus B popme auddepeHnmpoBanHoTo 3a4€Ta (2 cemectp)

Oo6mue komnerennun (OK), Paszngen/Tema THun omeHOYHBIX
JIMYHOCTHBIE pe3yabTaThl (JIP) MeponpHUATHIA
OK 01. Beioupare croco6s] P1: Tema 1.1 - YCTHBIN onpoc;
pelieHus 3agayl P2: Tema 2.1, Tema 2.2 - 3amaum  Ha  COCTaBJICHUE
npodeCcCuOHATBHON P3: Tema 3.1 XUMHYECKHUX HOpMYIT;
NesATEeIbHOCTH TpuMeHuTenbHO K| P4: Tema 4.1, Tema 4.2, - 3amanuss Ha HCMIOIH30BAHUS
Pa3IMYHBIM KOHTEKCTaM Tema 4.3 XUMHUYECKON CUMBOJIUKH u
JIP 02,JIP 04, JIP 16. JIP 23, P5: Tema 5.1 Ha3BaHUH COeIUHEHHUI o
JIP 30 P6: Tema 6.1 HOMEHKJIaType  MEXJYHapOJIHOI'O
P7: Tema 7.1 COr03a TEOPETHUYECKOU u
MPUKIIATHOM XUMHH u

TPUBHAJIBHBIX Ha3BaHUU JJIA
COCTABJICHUS] XUMHYECKUX (HOpMYyT;
- 3aciymuMBaHWE€  COOOIICHHWH u
OIIEHKA UX TMOJTOTOBKHU;

- Pe3y.]'II:TaT BBITIOJIHCHU S
BHEAYIUTOPHBIX CaAMOCTOSITEIbHBIX
pabor;

- PesynbTar BBITIOJTHEHUS

MPaKTU4YECKON pabOTHI;
-IIpakTHKO-OpUEHTUPOBAHHBIE

3a/IaHMS;
- [Ton6op, aHaIu3 u
npeoOpazoBaHue yueOHOU
UHpOpMaLIUU
OK 02. Hcnons3zoBare | P1: Tema 1.1 - YCTHBIN OIIpOC
COBpPEMEHHBIE cpeactBa | P2: Tema 2.1 - 3aciaymvBaHHE — COOOIICHHH W
IOKCKa, aHajIu3a u | P3: Tema 3.1, OLICHKA MX IIOJTOTOBKHU;
untepnpetanuu uapopmaruu u | Tema 3.2, Tema - 3amaHusi Ha  UCIOJb30BaHUS
nH(pOpMaIMOHHBIE TEeXHONOTHH | 3.3 XUMUYECKOMN CHUMBOJIMKH u
TS BBITIOJTHEHUS 3amagd | P4: Tema 4.1, Ha3BaHUU COETMHEHNN 1o
npodeccnoHanbHOMI Tema 4.2, Tema HOMEHKJIATYpE  MEXAYHApPOJHOIO
JeSTeTbHOCTH 4.3 cor03a TEOPETHUYECKON "
JIP 02,JIP 04, JIP 16. JIP 23, P5: Tema 5.1 MPUKIAAHON XUMHUHU U TPUBHUAIBHBIX
JIP 30 P6: Tema 6.1 Ha3BaHUHN TS COCTaBJICHHUS
P7: Tema 7.1 XUMHUYECKUX POPMYIT;
- Pesynprar BBITIOJTHCHUS

BHCAYOAUTOPHBIX CaMOCTOSATCIIbHBIX
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padot

- Pesynbrar BBITIOJTHEHUS
MIPAKTUYECKON pabOThI;
-IIpakTHKO-OpUEHTUPOBAHHBIE
3alaHus;

- [Tox6op, aHaIn3 u
npeoOpa3oBaHue yaeOHOI
mHpOopMaun

OK 04. DddexkTrrHO
B3aMMO/ICHCTBOBATh U pabOTaTh
B KOJUICKTHBE U KOMaHJIC

JIP 02,JIP 04, JIP 16. JIP 23,
JIP 30

P2: Tema 2.2
P4: Tema 4.2, Tema 4.3

- YCTHBIN onpoc

- 3aciaylmuMBaHWe — COOOIIECHUN U
OIICHKA MX TIOJTOTOBKU;

- 3agaHus HAa  UCIOJIb30BaHUSA
XUMHUECKON CUMBOJIUKH u
Ha3BAHUUI COEUHEHU I o
HOMEHKJIAType  MEXAyHapOJHOTO
COr03a TEOPETUYECKOMN 51
MPUKJIATHON XUMHUU M TPUBHAIIbHBIX
Ha3BaHUU TUTST COCTAaBJICHHS
XUMHUYECKUX POPMYI;

- Pesynbrar BBITIOJTHCHUS
BHEAYIUTOPHBIX CaAMOCTOSITEIbHBIX
pabot

- PesynbraT BBITTOJTHEHUS
MPaKTUYECKON pabOThI;
- PesynbraT BBITTOJTHEHUS

mabopaTopHON PabOTHI;
-IIpakTHKO-OpUEHTHPOBAHHbBIE
3aJlaHus;

- [Toxoop, aHaIm3 u
npeoOpa3oBaHue yueOHOU
MHpopMauu

OK 07. CoelicTBOBaTh
COXPAaHEHUI0  OKpY)Karolen
Cpelbl, pecypcocOepekeHHUIo,
MPUMEHSITh 3HAaHUA 00

H3MCHEHUU KJIUMarTa,
MIPUHLUIIBI OepexXITMBOTO
Mpou3BOACTBA, 3h(HEKTUBHO
JIENICTBOBATh B

YpE3BBIYANHBIX CUTYALUAX
JIP 02,JIP 04, JIP 16. JIP 23,
JIP 30

P2: Tema 2.2
P4: Tema 4.2, Tema 4.3
P7: Tema 7.1

-[IpakTHKO-OpUEHTHPOBAaHHBIE
3aJlaHus;

- [Tonoop, aHaIm3 u
npeoOpa3oBaHue yueOHOU
MHGpOpMaINH;

S IEPEYEHDb UCITIOJIB3YEMbBIX METOJAOB OBYUYEHUSA

5.1 TlaccuBHbIE: ONpPOC, PENPOIYKTHUBHBIE YIPaKHEHUS [0 3aKPEIJICHUI0 U OTpaboTKe

HN3YUCHHOT'O MaTCpualia

5.2 AKTUBHBIE W WHTEPAKTHBHBIC: IBPUCTHUYECKHE Oeceibl, TUCKYCCUHM, KPYIJIBIA CTOI,

MMpe3CHTalsd, BUKTOpPHHA, KBECCT.
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