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1 ACIIOPT PABOYEM ITPOIT'PAMMBI YYEBHOI'O ITPEJIMETA
OV .12 Xumus
1.1 O6aacTh npuMeHeHusi padoyeii MPorpaMMbl
Pabouass mporpamma yueOHOW muctmmuiuHbl OVl 12 Xwumwusi sBiS€TCS YacThiO

IporpaMMbl CpefHero (MmonHoro) obmero obpasoBanus mo crenuansHocTH CIIO 13.02.07
DnexTpocHab)keHue (TI0 OTPACISIM).

[lpn peanmmszamum pabodueil TpPOrpaMMbl  MOTYT HCIIOJIB30BATHCS  PAa3IMYHbBIC
00pa3oBaTeNbHBIC TEXHOJIOTUH, B TOM YHCIIE JUCTAHIIMOHHBIE 00pa3oBaTeNbHBIC TEXHOJIOTHUH,
3JIEKTPOHHOE O0Yy4EHHE.

PaGouast mporpamma y4eOHOrOo mpeaMmeTra MOXET OBITh  HCIONB30BaHA B
npodeccHoHaIbHON TMOATOTOBKE, MEPEIOATOTOBKE U TOBBIIICHHH KBATU(QHUKALUK Pabodnx IO
npodeccusm:

- QJIEKTPOMOHTEP KOHTAKTHOH CETH;

- QIIEKTPOMOHTEP IO 00CTY)KMBAHUIO TIOJCTAHIIHI;

- 3JIEKTPOMOHTED 10 PEMOHTY BO3YIIHBIX JIMHUW 3JIEKTPOIIEepe1ay;

- QIIEKTPOMOHTEP 110 PEMOHTY U MOHTa)Xy KaOeJIbHbIH JTIMHUIA;

- QIIEKTPOMOHTEP TATOBOW MOACTaHIIUH.

Mecto yuyeOHoit nucuumiauasl B crpykrype OIIOII-IIIICC3:

B yuebnpix turanax OITOII-IIIICC3 yuebOnas aucummauHa OY /[ 12 Xumus BXOIUT B
cocTaB OOHIMX Y4eOHBIX MPEAMETOB, POPMHUPYEMBIX U3 00A3aTENBHBIX MPEAMETHBIX oOyacTei
®I'OC cpennero obmiero obpazoBanms, mius crnenuanbHocTed CIIO. C yuérom mpoduiis
OocBaMBaeMOM CHEIMATbHOCTH JaHHas yueOHas AUCHUILIIMHA peanusyeTcs Ha 1 Kypce.

1.3 IlnanupyemMble pe3yJbTaTbl OCBOCHHS Y4eOHOM IMCIHMIIJIMHbI:

1.3.1 Llens y4eOHOW AUCITUTUINHBL

- OCBOEHUE 3HAHUM O XMMHUYECKON COCTABIISIOIIEH €CTECTBEHHOHAYYHON KapTUHBI MUDA,
BOXHEHIINX XUMUYECKUX MOHATHUSIX, 3aKOHAX U TEOPHSIX;

- OBJIQJICHWE YMEHUSAMH TPUMEHATh IOJNyYCHHbIE 3HaHUS JUId  OOBSICHEHUS
pa3HOOOpa3HBIX XMMUYECKUX SIBJICHUI U CBOMCTB BEILECTB, OLEHKHU POJIM XHMUU B Pa3BUTHH
COBPEMEHHBIX TEXHOJIOTUH U TIOJyYEHUH HOBBIX MaTEpUAJIOB;

- pa3BUTHE NTO3HABATEIbHBIX MHTEPECOB U MHTEUIEKTYaJIbHBIX CIIOCOOHOCTEN B Ipoliecce
CaMOCTOSITENIFHOTO NPUOOPETeHUS] XUMHUYECKMX 3HAaHUM C HCIOJIb30BAaHUEM DPa3IUYHBIX
UCTOYHHUKOB MH(OPMAIIUH, B TOM YHCII€ KOMIBIOTEPHBIX;

- BOCHUTaHHE YOEXJAEHHOCTH B IO3UTUBHON pOJIM XHMHUU B KU3HH COBPEMEHHOIO
oOmiecTBa, HEOOXOAMMOCTH XHMHYECKH TI'PAaMOTHOTO OTHOIIEHHS K CBOEMY 3J0POBBIO U
OKpYKarollleil cpese;

- NpPUMEHEHHE TOJYYEHHBIX 3HAHUH M yMEHHUH Juig Oe30MacHOro MCIOJIb30BaHUA
BEUIECTB M MaTepuajoB B OBITY, CEIbCKOM XO3SIICTBE W Ha MPOU3BOJACTBE, pPELIECHUS
IIPAKTUYECKHUX 33134 B ITOBCEAHEBHOM JKHU3HM, NPEAYNPEXKICHUS SIBICHUN, HAHOCSIIMX BpPEN
3JI0POBBIO YEJIOBEKA U OKpYKaloIlel cpejie.

1.3.2 B pe3ynbpTare 0cBOCHHS yueOHOM TUCIUIUTMHBI 00yUYalOIMNACs JOKEH:

yMeThb:

- HasplBaThb M3yUYEHHBIE BELIECTBA MO '"TPUBHAIBHON' WIM MEXIYHAPOIHON
HOMEHKJIAType;

- OIpEAENATh. BAJEHTHOCTb U CTENEHb OKHUCIEHUS XUMHUYECKHX DJIEMEHTOB, THUIl
XUMHYECKON CBSI3M B COEQUHEHMSX, 3aps]l HOHA, XapakTep Cpelabl B BOAHBIX pPacTBOpax
HEOPraHUYECKUX COEAMHEHHUH, OKHCINTENb U BOCCTAHOBUTEND, IPHHAUIEKHOCTb BELIECTB K
pa3IMYHbIM KJIaccaM OPTaHUYECKUX COEAMHEHUN;



- XapaKTepHu30BaTh: 3JIEMEHTHl MaJbIX MEPHUOIOB MO UX MoJiokeHuio B [lepuoanueckoit
cucreme /.M. Menzeneena; o0Iue XMMUYCCKUE CBOMCTBA METAJIOB, HEMETAJII0B, OCHOBHBIX
KJIACCOB HEOPraHMYECKHUX M OPraHMYECKHUX COCAMHEHUHN; CTPOCHHE M XMMHYECKHE CBOICTBa
M3YYEHHBIX OPTaHUYECKUX COCTMHEHUI;

- OOBSCHATH: 3aBHUCHUMOCTh CBOMCTB BEUIECTB OT HMX COCTaBa U CTPOCHUS; MPUPOAY
XUMUYECKOM CBSI3M (MOHHOM, KOBAJEHTHOM, METANIMYECKOM), 3aBHCHUMOCTb CKOPOCTH
XUMHUYECKON pPeaKIMU U MOJ0KEHUSI XUMUYECKOTO PaBHOBECHS OT Pa3JIMYHBIX (PaKTOPOB;

- BBIIOJHATh XMMHYECKHH  SKCHEPUMEHT TI0  PACIO3HABAHUIO  BAXKHEHUIIUX
HEOPraHMYECKUX U OPraHUYECKUX BEIIECTB;

- TIPOBOAMTH CaMOCTOSITENILHBIM MOUCK XMMHUYECKON HMH(OpPMALMH C KCIOJIb30BAHUEM
Pa3IMYHBIX UCTOYHUKOB (Hay4YHO-TIOMYJISPHBIX U3AaHUM, KOMIBIOTEPHBIX 0a3 JaHHBIX, PECYPCOB
WuTepHeTa); HWCMOJIB30BaTh KOMIBIOTEPHBIC TEXHOJOTHH Ui O0pabOTKM U  Tepemadu
XUMHUUYECKON MHPOpPMAIUH U €€ IPECTABICHUS B Pa3IMUHbIX (hopMax;

UCIIOJIb30BaTh TPUOOpPETCHHBIC 3HAHWS W YMEHUS B IMPAKTUYCCKOW MEATEIHHOCTH H
MOBCEIHEBHOM JKU3HU IS

- OOBSCHEHUS XUMHUYECKUX SBJICHUW, NPOUCXOIAIIMX B MPUpPOAE, OBITY H Ha
MIPOU3BO/ICTBE;

- OmpeNesICHUsT BO3MOXHOCTU TMPOTEKAHHUS XUMHUYECKUX IPEBpAIICHUN B Pa3THUUYHBIX
YCIIOBUSIX U OIICHKU MX MOCIIEICTBHIA;

- 9KOJIOTMYECKH TPAMOTHOTO MOBEICHUSI B OKPYXKAIOIIEH Cpeie;

- OICHKU BIJIMSHUA XHMHYECKOTO 3arpsi3HEHUs OKpYKalolled cpeabpl Ha OpraHu3M
YEJIOBEKa U JAPYTHE KUBbIC OPTaHU3MBI,

- Oe3omacHOro oOpaleHus] ¢ TOPIOYUMU U TOKCHYHBIMU BELIECTBAMH, J1aOOPATOPHBIM
000pyI0BaHUEM;

- IPUTOTOBIICHUS PACTBOPOB 33JaHHOW KOHIIEHTPAIIMU B OBITY M HA MIPOU3BO/ICTBE;

- KpPUTUYECKOU OIICHKU JIOCTOBEPHOCTH XMUMHYECKOW HMH(OpMalUU, MOCTyHaromen u3
pa3HbIX UCTOYHHUKOB;

- TIOHMMaHUs B3alMOCBA3M Y4YeOHOro IMpeaMera ¢ OCOOEHHOCTSAMHU mpodeccuit u
mpoecCHOHANBEHOM JEATENIbHOCTH, B OCHOBE KOTOPBIX JIEKAT 3HAHUS MO JAHHOMY y4eOHOMY
MIpEMETY.

3HATh:

- BOKHEWIIIME XUMHUYECKUE TIOHSTHS: BEIIECTBO, XMMHUECKUH 2JIEMEHT, aTOM, MOJIEKYyJIa,
OTHOCHUTEJIbHBIE aTOMHAas W MOJIEKYJISIpHAas MaccChl, MOH, aJUIOTPOIHUs, U30TOMbI, XUMHUYECKas
CBSI3b, DJIEKTPOOTPHUIIATEILHOCTh, BaJEHTHOCTh, CTENEHb OKHCJICHHS, MOJIb, MOJISIpHAs Macca,
MOJIIDHBIA 00BEM, BellecTBa MOJEKYISIPHOTO M HEMOJEKYISPHOTO CTPOEHUsS, PacTBOPHI,
ANEKTPOJIUT W HEIJCKTPOJUT,  IJICKTPOJUTHYECKAs  JUCCOIMAILUSA,  OKHCIUTETh U
BOCCTAaHOBUTENb, OKHCJCHHE M BOCCTAaHOBIEHHUE, TEIIOBOM d((PEeKT peakuuu, CKOPOCTh
XUMHUYECKOW  peaklMH, KaTajiu3, XHUMHYECKOE pPaBHOBECHE,  YIJIEPOIHBIM  CKeEJeT,
GbyHKIIMOHATBHAS TPYIIA, U30MEPUSs, TOMOJIOTHUS;

- OCHOBHBIE 3aKOHBI XHWMHHU: COXPAHEHHS MAacCChl BEIIECTB, TMOCTOSHCTBA COCTaBa,
MEePUOIUYECKHI 3aKOH;

- OCHOBHBIC TEOPHUU XUMHH: XUMHUYECKON CBS3U, DJIEKTPOJUTHYECCKOW JTHCCOIUAIINH,
CTPOEHHUSI OPIraHUYECKUX COCIUHEHUN;

- BaXKHEWININE BEIIECTBA U MaTEPHAIIbl: OCHOBHBIE METAJIIBI U CIUIABBI, CEpHAasi, COJISTHAS,
a30THas W YKCYCHasl KHUCJIOTHI; IIENIOYM, aMMHUaK, MHUHEpalIbHbIE yIOOpEHUs, METaH, ITHIIEH,
areTuseH, OCH30JI, 3TAaHOJ, >KUPBI, MbUIA, TJIIOKO3a, caxapo3a, Kpaxmal, KJeTdaTka, OeKH,
HCKYCCTBEHHbBIE U CHHTETUYECKHUE BOJIOKHA, Kay4yKH, IJIACTMACCHI;

1.3.3 Iitarupyembie pe3yIbTaThl OCBOCHHS YICOHOM TUCITUILTAHBI:

Ocoboe 3HayeHne ydueOHas AUCHUILUIMHA uMeeT npu popmupoBanuu u passutuu OK 01,
OK 02, OK 04, OK 07.



O01mme KOMIEeTEeHINHU

IInanupyemMsble pe3yJbTaThl 00Y4eHHUS

Oo01mue JAucuunimHapHbie
OK O01. Bsibupars cmocoOsl | B 4acTu TPYAOBOTO | - BJIAJIETh CHUCTEMOM
peleHus 3a/1a4 | BOCIIUTAHUS: XUMHYECKHX 3HAHHUM, KOTOpas
npohecCHOHATBLHOM - TOTOBHOCTb K TpPYAY, | BKIIIOYAECT:
JESITeIIbHOCTH, OCO3HaHHE [IEHHOCTU | OCHOBOIOJIATAIOIINE TOHATUS
MPUMEHUTEIHHO K | MacTepcTBa, TPyA0I00ue; (XMMHYECKUN DIIEMEHT, aToM,

Ppa3IuYHbIM KOHTCKCTaM

- TOTOBHOCTH K aKTHUBHOM

JeSITeTbHOCTH
TEXHOJIOTUYECKOM u
COLIMAJIbHOU
HalpaBJIEHHOCTH,
CIIOCOOHOCTh HMHUILIMHUPOBATD,
IUIaHUPOBATh u

CaMOCTOSITCIILHO ~ BBITIOJTHSATH
TaKylo JAesITebHOCTD;

- UWHTEpeC K pa3IUYHBIM
chepam mpodeccruoHaTbHOM
JIESITCIIbHOCTH,

OBnaneHre yHHUBEpPCAIbHBIMU
y4eOHBIMH TTO3HABATEIHLHBIMU
NEeNCTBUSIMU:
a)  0a30BBIC
NEeNCTBU:

- CaMOCTOSITEIILHO
dbopMynupoBath u
aKTyaJIu3upoBaTh MpoOIEMY,
paccMaTpuBaTh ee
BCECTOPOHHE;

- yCTaHaBIUBATh
CYIIECTBECHHBIA TIPHU3HAK WIIH
OCHOBaHHUs MJi1 CpPaBHEHUS,

JJOTHUYCCKUC

KJaccuukanuu u
00001IeHHS;

- OTIPENIETISATh enu
JESITEIbHOCTH, 3a/aBaTh

nmapaMeTpsl U KPUTEPUU KX
JOCTHIKEHUS;

- BBIABIIATH 3aKOHOMEPHOCTH
u MIPOTUBOPEUHS B
paccMaTpUBaeMbIX SBIICHUSX;
- BHOCHUTb KOPPEKTHUBBI B
JIESITEIIbHOCTb, OIICHUBATH
COOTBETCTBHE  PE3YJIbTATOB
[eIsIM,  OIEHWUBAaTh  PUCKHU
MOCIIEACTBHM JIEATEIHHOCTH;

- pa3BUBaTh  KpEaTWBHOE
MBIIUUICHHE TPU  PEIICHUU
KU3HCHHBIX TIPOOIEM

0) 0a30BbIC
HCCIIeIOBATEIILCKUC
JNEUCTBHA:

QJICKTPOHHAsA 000JI04YKa aToMa,

S-, p-, d-anmexTpoHHbBIE
opouranu aTOMOB, VIOH,
MOJIEKYJIa, BaJIECHTHOCTb,
JNEKTPOOTPHULATEIBLHOCTb,

CTEIIEHb OKHCJIEHUS,
XUMHYECKass  CBA3b,  MOIb,
MOJISIpDHAsE Macca, MOJISIPHBIN

0o0BbeM, YIJIEPOJHBIM CKeNerT,
GyHKIMOHATBHAS rpymnmna,
panuKal, U30MepHs, U30MEpHI,
TOMOJIOTHYECKUU pan,
TOMOJIOTH, yIJI€BOJOPOIBI,
KHCJIOPO/I- U a30TCOJIEpIKAIIUe
COCIUHEHUS,  OMOJOrMYecKU
AKTHUBHBIC BEIIIECTBA
(yrmeBopl, OeINKn),
MOHOMED, MOJIMED,
CTPYKTypHOE 3BEHO,
BBICOKOMOJICKYJISIPHBIE

COEUHEHUS, KPUCTAJUIMYECKas
pelieTka, THUIBI XHUMHYECKUX
peaxuit (OKHCITUTENBHO-
BOCCTAQHOBUTEIIbHBIE,  JK30-U
SHAOTEPMHUYECKUE,  PEaKIHH
MOHHOTO OOMEHa), pacTBOp,
ANEKTPOJUTHI, HEIJIEKTPOIHTHI,

KUPBI,

ANEKTPOITUTHIECKAs
JUCCOLIAIINSA, OKHUCIIUTETb,
BOCCTaHOBUTEITb, CKOpOCTh
XUMHUYECKON peaxiuu,
XUMHYECKOE paBHOBECHE),
TEOpUHU U 3aKOHBI (Teopus
XUMHUYECKOT'O CTPOCHUA

OpraHMyeckux Bemects A.M.
bytneposa, Teopust
3JEKTPOJIUTUYECKON
JUCCOIMAINH, TEPUOIUIECKUI
3akoH J[.11. MeHeneeBa, 3aKoH
COXpaHEHUs Macchl),
3aKOHOMEPHOCTH,
CHMBOJIMYECKHM SI3BIK XHUMHH,
(dakToNIOTUYECKHE CBEICHUS O
CBOMCTBAX, COCTaBe,
MOJTYy4YeHUH ©  0e30MacHOM




- BJIAJACTh HaBbIKaMU y‘IGGHO-

HCCIIEI0BATENbCKON u
MIPOEKTHOMN JIESITENIBHOCTH,
HaBbIKAMU paspenieHus
npo0Jem;

- BBISIBJIATH MMPpUYIUHHO-
CJIICACTBCHHBIC CBA3HU n

aKTyaJIN3UpPOBATh 3aaaqy,
BBIIBUTaTh  THUIIOTE3y €€
peuieHus, HaXOJIUTh
apryMeHThI IS
JIOKa3aTelIbCTBA CBOHUX
YTBEPKICHHI, 3aJ1aBaTh
napaMeTpbl U KpPUTEpPUU
peLIeHHUS;

- AHAJIM3UPOBATH ITOJTYYCHHBIC
B XO04A€C pClICHUA 3aJadu

PE3yibTaThl, KPUTHYCCKHA
OLICHHUBATh ux
JOCTOBEPHOCTb,

MIPOTHO3UPOBATh U3MEHEHHUE B
HOBBIX YCJIOBUSIX;

- yMETh MEPEHOCUTDH 3HAHUS B
MMO3HABATEJIbHYIO 31
MPAKTHYECKYIO obnactu
JKU3HEIEATCILHOCTH;

- yMeTb  UHTETPUPOBATh
3HAHUSA u3 pa3HBIX
MIPEeIMETHBIX 00IacTel;

- BBIIBHUTaTh HOBBIE WIIEH,
npeniaraTb  OpUTHHAJIbHBIC
MOAXO/bI U PEIICHHUS;

- CIOCOOHOCTD ux
HCITOJIb30BAHUS B
[M03HABATEILHOMN u

COLIMAIbHON NTPAKTHKE

HNCITIOJIb30BAHHUHN Ba)KHCﬁMHX
HEOPraHHYECKUX u
OpI‘aHI/I‘ICCKI/IX BCIICCTB B 6BITy
U TIPAKTHYCCKOHN JESITeIbHOCTH
YEJI0OBEKA;

- YMETb BBISIBIISITD
XapakTepHble  IPU3HAKM U
B3aMMOCBS3b W3Y4YECHHBIX
NIOHATUH, IIPUMEHATD

COOTBETCTBYIOIIIME  IIOHATHUA
IIPU ONMCAaHUU CTPOCHUA U
CBOMCTB HEOPraHUYECKUX H
OpraHWYECKHUX BEIIECTB U HX

IIpEBpAILCHHII; BBISIBIIATD
B3alMOCBS3b XUMHUYECKHUX
3HAaHUH C  TOHATUSIMU U
IPEJICTaBICHUSIMU JIPYTUX
€CTECTBEHHOHAYYHBIX
IIPEMETOB;

- YMETb HCII0JIb30BATh

HalMEHOBAHUSA  XHUMHYECKUX
COCIMHEHUN MEKIyHApOIHOTO
COl03a  TEOPEeTHYECKOM |
MPUKJIAHON XUMHUH u
TPUBHAJIbHBIE Ha3BaHUs
BOKHEHIINX BEIIECTB (ITHIICH,
alleTWieH, DIMLEpHH, (eHou,
dopmanberus, YKCyCHas
KUCJIOTA, TJIMIUH, YTapHbIH ras,
VIJIEKUCIBIA ~ Ta3, AaMMHAK,
raieHas W3BeCTb, HeralleHas
U3BECTh, NUTHhEBas coda U
JPYTUX), COCTABIATH (POPMYIIbI

HEOPTaHUYCCKUX n
OpTaHUYCCKUX BCIICCTB,
YpaBHCHHA XUMHUYCCKUX

peakuuii, OObSICHATh UX CMBICI;
MMOATBECPKIAATH XapaKTCPHBIC
XUMUYECKHE CBOWCTBA BELIECTB
COOTBCTCTBYHOIIMMU
JKCIEPUMEHTAMU U 3alMUCsIMU
ypaBHEHUH XUMHUYECKUX
peakuui;

- YMETb YCTaHaBJIMBATh
IIPUHAJIC)KHOCTh  U3Y4YECHHBIX
HCOPTraHNYCCKUX n
OpPraHMYEeCKUX  BEIIECTB K
ONpEACIECHHBIM  KllaccaM U

rpynmnam COCIUHECHUI,
XapaKTepU30BaTh MX COCTAB M
BaKHEHIIIE CBOMCTBA;

ONnpeaAcCIsATb BUABI XUMHWYCCKHUX




cBsi3ei (KOBaJIeHTHAs, MOHHAas,
MeTaJJINYecKas, BOJOPOIHAs),
THUTIBI KPUCTATNIECKUX
pelIeToK BEIIECTB;
KJIaccu(puIpoBaTh
XUMHUYECKHUE PEaKIIH;

- copmHpoBaTh
MPEJICTABICHUS: O XUMUYECKON
COCTABJISIIOLIEN
€CTECTBEHHOHAYYHOW KapTUHBI
MHpa, POJIM XUMHH B TIO3HAHUHU
SBJICHUI PUPOJIBI, B
(GOpMUPOBAHUN MBIIUICHUS U
KYJIbTYpbl ~ JIMYHOCTH, ee
(GyHKIMOHATBLHON
rPaMOTHOCTH,  HEOOXOIUMO
JUIE  PEUICHUs NPAKTUYECKUX
3a1a4 " HKOJIOTHYECKU
000CHOBAaHHOTO OTHOIIEHUS K
CBOEMY 3II0POBBIO u
IPUPOJIHOI cpejie;

- YMETh MIPOBOJUTH PACUETHI O
XUMHYEeCKUM  Qopmynam  H
YpaBHCHUSIM XUMHUYECKHX
peakuuii C HCIOJIb30BAHHEM
buznIeCKux BEJIMYHH,
XapaKTEepPU3YIOIINX BEIIecTBa C
KOJIMYECTBEHHOMN CTOPOHBI:
Macchl, o0beMa (HOpMaJbHBIC

YCIIOBHSI) Ta30B, KOJUYECTBA
BELIECTBA; HCII0JIb30BATh
CUCTEMHBbIE XUMHUYECKHE
3HaHUSA JUIs MPUHATHUS
peneHuin B KOHKPETHBIX
YKU3HEHHBIX CUTYyalUsIX,
CBSI3aHHBIX C BEILIECTBAMHU U UX

IPUMEHEHUEM
OK  02. Ucnonb3oBars | B obnactu LEHHOCTU | - yMEThb IUIAHUPOBAaTh U
COBPEMEHHBIE CPEICTBa | HAYYHOTO ITO3HAHUSA: BBITOJIHATD XUMUYECKUN
MIOMCKA, aHanu3a u|- c(OpMUPOBAHHOCTH | IKCIIEPUMEHT  (TpeBpalleHus
UHTEpHpeTanuu HHOpMAIMK | MUPOBO33pEHUS, OpPraHMYECKUX BEIIECTB IIPH
u UH(GOPMAIIMOHHBIE | COOTBETCTBYIOIIETO HarpeBaHuu, MOJTy4yeHue
TEXHOJIOTHH JAJIS1 BHIIIOJIHEHUS | COBPEMEHHOMY YPOBHIO | OTWJIEHA U  W3yYEHUE  €r0
3ajay  mpodeccroHalbHOM | pa3BUTHS HayKH U | CBOICTB, KauyeCTBEHHbIE
JESATEIIBHOCTH 00111eCTBEHHOH NpPaKTUKHU, | pEaKUMd  HAa  QJIbJETH/BbI,
OCHOBAaHHOTO Ha JMajore | Kpaxmaj, YKCYCHYIO KHCIIOTY;
KYJIBTYp, CHOCOOCTBYIOLIETO | IeHaTypalusi  OenKoB  IpH

OCO3HAHHMIO CBOETO MECTa B
MOJUKYJIBbTYPHOM MHUPE;

- COBEpIICHCTBOBAHHE
SI3LIKOBOM W YMTATEILCKOMU
KyJIbTYpbl  KaKk  CpeJICTBa

Harp€BaHM, BETHBIC PCAKIINN
O€NIKOB; TPOBOJIUTH pPEAKIUU
HOHHOTO OOMEHa, ONpEeNeNsTh
cpedy BOJHBIX  pacTBOPOB,
KauC€CTBCHHbBIC pCaKnu Ha




B3aUMOJICUCTBUS MEXIY
JIIOJIBMH U TTIO3HAHMS MHUPA;

- OCO3HAHHE LICHHOCTH
Hay4IHOH JIEeITEIBHOCTH,
TOTOBHOCTD OCYIIECTBIISTh
MIPOCKTHYIO u
HCCJIEI0BATENIbCKYIO
JIeITEIbHOCTD
WHJUBUIYAJIbHO U B TPYIIIIE;
OBnajieHne yHUBEPCATbHBIMH
y4eOHBIMU MO3HABATEIbHBIMHU
NEUCTBUSIMU:

B) paboTa ¢ nHpopMaIuei:

- BJIAJETh HaBBIKAMH
MOJTydeHUs: WHPOpMAIUU W3
HMCTOYHMKOB pa3HBIX THIIOB,

CaMOCTOSITENIbHO
OCYIIECTBIISATh [TOUCK, aHATIU3,
CUCTEMAaTHU3aIIHI0 u
MHTEpIIpETaLNIO

uH(popMaluu pa3IyYHBIX
BUJIOB u bopm
MPEJICTaBJICHHUS,

- co3laBaTb  TEKCThl B
pa3auuHbIX  QopmMaTax  C
y4eTOM Ha3HAYCHUS
uHbpoOpMallul U IEJIEBOM
ayAUTOpPHH, BBIOMpast
ONTUMAIIEHYIO bopmy
MpEJICTaBICHUS "
BU3YaIH3aIiH;

- OLOCHHUBATH AJOCTOBCPHOCTD,
JJCTUTUMHOCTD HH(bOpMaHHH,
€€ COOTBCTCTBUC MNPABOBBIM U
MOPaJIbHO-3TUYCCKUM

HOpMaw;

- HCIOJIb30BaThb  CpPEICTBA
MH(OPMaLMOHHBIX u
KOMMYHUKaIMOHHBIX
TEXHOJIOTMMI B PEIICHUH
KOTHUTUBHBIX,
KOMMYHHKaTHUBHBIX u

OpTraHHU3allMOHHBIX 3ada4 C

cobmonenneM  TpeOOoBaHMI
PTrOHOMUKH, TEXHHKH
0€30ITacHOCTH, TUTHUEHEI,
pecypcocOepexeHus,
IMPAaBOBBIX U OTHUYCCKUX HOPM,
HOpM uHGOPMaIMOHHON
0€e30I1acHOCTH;

- BIIAJIETh HaBBIKaMU

pacCrio3sHaBaHWsA W 3alIUThI

KapOoHart- u
Ha KaTUOH

cynbdar-,
XJIOPUJI-aHUOHBI,
aMMOHHS, pemiarb
9KCIIEPUMEHTANIbHBIE  3aJlaud
no Ttemam "Meramibsl" U
"Hemertamisl") B COOTBETCTBUU
c MpaBUIIaAMU TEXHHUKHU
0e30macHOCTH TIpH OOpaIieHUU
c BEIICCTBAMH u
1a60paTOPHBIM

0o0opyIoBaHNEM; MPEACTABIATh
pe3yNIbTaThI XUMHYECKOT0
IKCIIEPUMEHTa B (hOpME 3aIHCH
YpaBHEHUH COOTBETCTBYIOLIUX

peakuuii U  (HopMyIHpOBaTh
BBIBOZBI Ha OCHOBE 3THUX
pe3yIbTaTOB;

- YMETb aHaJIM3UPOBATh
XUMHUYECKYI0  MH(OpMALHIO,
NOJIYy4aeMyld U3  pasHbIX
UCTOYHUKOB (cpencTs

MaccoBoM HHGpOpMaIUK, CETh
Wntepner u npyrue);

- BJIAJIETh OCHOBHBIMH
METO/IaMH Hay4YHOT'O TTO3HAHHMSI
BEIIECTB 5 XAMHUYECKHAX
SIBJICHUI (mabmroieHue,
U3MEpeHHeE, IKCIIEPUMEHT,
MOJIETTUPOBAHUE);

- YMETh TPOBOJIUTH PACUETHI 11O
XUMHYEeCKUM  QopmynamM u
YPaBHEHUSIM XUMHUYECKHX
peakiuii C HCIOIb30BAHHEM
bu3IecKux BEJINYMH,
XapaKTepU3YIOIINX BEIIeCTBa C
KOJIMYECTBEHHOMN CTOPOHBI:
Macchl, o0beMa (HOpMaJbHBIC

YCIIOBHSI) Ta30B, KOJUYECTBA
BELIECTBA; HCII0JIb30BATh
CUCTEMHBbIE XUMHUYECKHE
3HAHUA JUIS TIPUHSITUS
peneHui B KOHKPETHBIX
YKU3HEHHBIX CUTyalusX,

CBsI3aHHBIX C BE€OICCTBAMU H HX
IMPUMCHCHUCM




uHpopManuy,

nH(}pOpMaAITMOHHOM
0e30IaCHOCTHU JTUYHOCTH;
OKO04. D¢ dekTuBHO | - TOTOBHOCTh K |- yMeTb IUIaHHpPOBaTh |
B3aUMO/ICHCTBOBATh U | CaMOpa3BUTHIO, BBITIOJIHATD XUMUYECKUM
paboTaTh B KOJUIEKTHBE U | CAMOCTOSITEIbHOCTU U | OKCIIEPUMEHT  (IIpeBpaIleHUs
KOMaH/1e CaMOOTIPE/ICIICHUIO; OpraHWYECKUX BEIIECTB IMpHU
-OBJIa/ICHUE HaBbIKAMU | HarpeBaHUH, MOJTy4YeHUe
y4eOHO-UCCIIEeIOBATENIbCKOM, | OTUJIEHA U  U3Y4YEHHE  €ro
MPOEKTHOM MW  COIMAJIbHOW | CBOWCTB, KayeCTBEHHbBIC
JIeATEeIbHOCTH; peakiuu Ha albACTU/IBI,
OBnazsieHre yHHBEpPCAIbHBIMU | KpaxMmall, YKCYCHYIO KHCIIOTY;
KOMMYHHUKATUBHBIMU JneHaTypauuss — O€JIKOB  IpH
JEHCTBUSMU: HarpeBaHUU, LIBETHHIC PEaKLIUU

0) coBMeCTHasl 1eATeIbHOCTD:
- MOHMMAaTh M HCIIOJIb30BATh
MPEUMYIIECTBA KOMaHIHON W
WH/IMBUYaJIbHOU PaOOTHI;

- IMPUHHUMATDh neian
COBMECTHOH  JICATEIILHOCTH,
OpTraHrU30BbIBATH u
KOOPJIMHUPOBATh  JCUCTBUS
o ee JOCTHKEHUIO!
COCTaBJIATh IUIAH JICHCTBUH,
pacrpeneNaTh PO ¢ y4eTOM

MHEHUH YYaCTHHUKOB
00cyX1aTh pe3ynbTaThl
COBMECTHOM paboTHI;

- KOOPJAWHUPOBATH "
BBINOJIHATh paboty B
YCIIOBHSAX peanbHOro,
BUPTYaJIbHOTO u
KOMOMHHPOBAHHOTO
B3aUMO/IEICTBHUS;

- OCYHCCTBJIATH IMO3UTHBHOC
CTPATCTUYCCKOC IMOBCIACHHEC B

pa3InIHBIX CHUTYaIHUSIX,
IMMPOSABJIATH TBOPYECTBO u
BOOOpaKeHue, OBITh
NHUIIMAaTUBHBIM

OBnajieHne yHUBEPCATbHBIMU
pel"y.]'ISITI/IBHI)IMI/I ﬂeﬁCTBHHMHZ
I) MpUHATHE CceOS U JIPYrux
JIIOJIEN:

- [pUHUMATh MOTHUBBI U
apryMEeHTbl JApYIMX JIFOJAEH
IIPY  aHalIM3€ Ppe3yJbTaTOB
JeSITEIIbHOCTH;

- TpU3HaBaThb CBOE IPaBO HU
IIpaBO Jpyrux JIIOAEH Ha
OIINOKH,

- pa3BuUBaTh CIIOCOOHOCTH

0€NKOB; IPOBOAMUTH PEAKLUU
MOHHOTO OOMEHa, OMpeAessiTh
Cpely BOJOHBIX  PAaCTBOPOB,
KaueCTBEHHbIE  pEaKklIUH Ha
cynbdar-, KapOoHaT- "
XJIOPUJI-AaHUOHBI, Ha KaTHOH
aMMOHHUS; pemaThb
JKCIIEPUMEHTANIbHBIE  3aJla4d
no Ttemam "Meramisl" U
"Hemeramibl") B COOTBETCTBUH
c MpaBUIIAMHA TEXHHUKHU
0e30macHOCTH TIpH 0OpaIicHUU
c BELIECTBAMHU u
1a00paTOPHBIM

000pyI0BaHNEM; TIPEICTABIISITH
pe3ynbTaThl XMUMHUYECKOT O
JKCIIEpUMEHTa B (hopMe 3arucu
YPaBHEHMH COOTBETCTBYIOIINUX

peakuuii U (HopMyIHpOBaThH
BBIBOJBI HAa OCHOBE  OTHX
pE3yJIbTaTOB




MOHMMATh MHP C TO3UIHU
JPYTOro 4eJI0BeKa;

OK 07. CopneiicTBOBaTH
COXpPaHEHUIO OKpY>Karolen
Cpenbl,  pecypcocOepeReHHIO,
MPUMEHSTh 3HAHUS 00
WU3MEHEHUH KIIUMAaTa, IPUHITATTBI
OCpeKIMBOTO  MPOM3BOJCTBA,
3ppeKTUBHO  NeiicTBOBaTh B

‘IpC3BLI‘I&I>iHHX CUTYyalUsIX

B o0Omacti »PKOJIOTHYECKOTO
BOCIIUTAHUS:

- c(hOpMUPOBAHHOCTH
HKOJIOTMYECKON  KYJIBbTYpBHI,
MOHWMAaHUE BITUSTHUS
COLIMATIbHO-3KOHOMHYECKUX
IPOIIECCOB HA  COCTOSIHUE
MPUPOAHON M COIMAJILHOU
cpepl, OCO3HaHHE
rJ100aJIbHOTO Xapakrepa
HKOJIOTHYECKUX MPOOIIEM;

- IUTAHUPOBaHUE u
OCYILIECTBJICHUE JICMCTBUI B
OKpyXaromie  cpeae  Ha
OCHOBE 3HAHUS nesen
YCTOHYHMBOTO pa3BUTHS
4eJI0BEYECTBA,;

AKTUBHOE HEenpusTue

JICHCTBHM, NMPUHOCIIINX BpEL
OKpY’Karolllen cpee;

- yYMEHHE IPOTHO3HPOBATH
HEeOIaronpusITHbIC
JKOJIOTUYECKHUE IOCIIECICTBHS
MpeANPUHUMAEMBbIX
JICHCTBUM,  IPeNoTBpallaTh
UX;

- pacimpeHue OIbITa
JEATEIbHOCTH YKOJIOTUYECKON
HaIlpaBJIEHHOCTH,

- OBJIAJCHUE  HaBBIKAMU
y4eOHO-UCCIIeI0BATENHCKOM,
MPOEKTHOM MW  COLMAJIBHOU
JIeATEIbHOCTH;

- chopmMHpoBaTh
MPEJICTABICHUS: O XUMUYECKON
COCTaBJIAOLIEH
€CTECTBEHHOHAYYHOW KapTUHBI
MUpA, POJIM XUMHUU B TIO3HAHUU
SBJICHUN IPUPOJIBI, B
(GOpMUPOBAHUN MBIIUICHUS U
KYJIbTYpbl ~ JIMYHOCTH, ee
(byHKIMOHATHHON
IPaMOTHOCTH,  HEOOXOIUMO
JUISE  PEIICHUS TPAKTUISCKUX
3a/1a4y u HKOJIOTMYECKU
000CHOBAaHHOTO OTHOIICHUS K
CBOEMY 3J10pPOBBIO u
MIPUPOJIHOM CpeLIE;

- yMeTb CcoOOJIOAaTh MpaBHIia
9KOJIOTHYECKH
1eJIeCO00Pa3HOro MOBEACHUS B

ObITY u TPY1OBOM
JESATEIIBHOCTH B LeJsX
COXPaHEHHUsI CBOETO 3/I0POBbs U
OKpY>Karoleu MPUPOTHOMN
Cpelbl; YYHUTHIBATH OIIACHOCTh
BO3JCHCTBUS Ha KUBBIC
OpraHU3MBbI OIIPEIECICHHBIX
BEIIECTB, IIOHMMAas  CMBICH
IoKasareiist NIpeAeIIbHON

HOHYCTHMOﬁ KOHICHTpaluu

B pE3YIbTAaTC OCBOCHHA HPOTPAMMEBI yqe6H0171 JAUCHUIINIMHBI PCaIu3yeTCs IMporpamMmma

BOCIIMTaHMsI, HaNpaByieHHast Ha (OPMHUPOBAHUE CIEAYIOMNX JUYHOCTHBIX pe3yabTaToB (JIP):
JIP 02 IIposBnstomuii ak THBHYIO TPaKIAHCKYIO TTO3ULIUIO, IEMOHCTPUPYIOIINH

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

AKTHBHBIN U YYaCTBYIOIIUHI B CTYJIEHYECKOM U TEPPUTOPHATBHOM CAMOYIIPABIECHUH, B TOM

YHUCJIe Ha YCIOBUSIX T0OPOBOIBYECTBA, MPOAYKTHBHO B3aUMOICUCTBYIOIINA U YIaCTBYIOIINI B

NI TeTLHOCTH OOIIECTBEHHBIX OpPTaHU3aIUH.
JIP 04 TIposBasionuii ¥ AEMOHCTPUPYIOIIUNA YBAXEHHUE K JIFOIIM TPYAa, OCO3HAIOIIHIMA

OCHHOCTDb COOCTBEHHOT'O Tpyaa. CTpCMHH.IHfICSI K (I)OpMHpOBaHI/IIO B CETEBOI Cpeac JIMYHOCTHO U

po(hecCHOHATEHOTO KOHCTPYKTHBHOTO «IIU(PPOBOTO CIEAAN.
JIP 16 IlpuoOpereHne 0oOy4YaIOUIMMUCS COIHUAIBHO 3HAYMMBIX 3HAHWA O TMpaBUIaX

BCACHUA JKOJIOITMYCCKOI'O O6p8.38. JKHU3HHU O HOpMax H Tpaaulusax pr,[[OBOﬁ JACATCIIBHOCTH

YCJIOBEKa O HOpMax H

MHOTOKYJIBTYPHOM OOIIIECTBE.

TpAaauLIMAX  TOBEIACHUS
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YCIOBCKa B

MHOI'OHallMOHaJIbHOM,




JIP 23 TlonydeHune 0Oy4aromMMHUCS BO3MOXKHOCTH CaMOPACKPBITUS U CaMOpeaTh3arius

JINYHOCTHU.

JIP 30 OcymiecTBIsOMMNA MOUCK M HCIONB30BaHUE WH(POpMANUU, HEOOXOIUMOU IS
3¢ PEKTUBHOTO BHIOTHEHUS PA3TUYHBIX 33/1a4, TPOPECCUOHATBHOTO M JMYHOCTHOTO Pa3BUTHSI.

2 CTPYKTYPA U COAEP)KAHUE YYEBHOI'O ITPEJIMETA

2.1 O6beM yueOHOro npeaMeTa U BUABI y4eOHOi padoThl

Bup yueOHoii paboTbl

O0BEM B yacax

O0bém 00pa3oBaTeIbHON POrpaMMbl Y4eOHOI0 peaMeTa 72
B TOM 4YHCIJIC:

Copaepxxanue yueOHOro MaTepuasa 66
B TOM YHCIJIC:

JIEKLIWH, YPOKU 32
camocTosTeNbHas paboTa

[PaKTUYECKUE 3aHATUS 24
nabopaTOpPHBIE 3aHATUS 10
IIpodeccuonanbHO-OPHEHTHPOBAHHOE COlePKAHHE 6
B T.4.:

TEOpeTHUecKoe 00ydeHue 2

MPAKTUYCCKUC 3aHATUA

1abopaTOPHBIE 3aHATHS

IIpomexyTouyHas arrecTanuu: 1updepeHNPOBAHHBIN 324€T 2 cemecTp,
npyrue opmbl atTectanum — 1 cemecTp
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2.2 TemaTn4yecknii IJIaH U CoJepPKaHUe Y4eOHOr0 peaMera

dopmHpyeMble
HaumeHnoBaHue KOMIIeTEeHI[UH
Copepxxanue y4eOHOIro MaTepuaJia, NPaAKTHYEeCKHe U J1a00opaToOpHbIe 3aHATHS, O0bem
PAICTOB M TEM caMoCTOsITe/IbHAsI padoTa 00y4aroIMXcst 4acoB (OK),IK u
JINYHOCTHBbIE
pe3yabTtatsl (JIP)
1 2 3 4
1 cemectp (14 yacoB —Jk + 4 yaca Jio + 14 yacoB n3)
Pa3zgen 1. OcHOBBI CTPOEHUS BelleCTBA 8
Tema 1.1. Coaep:xanue yueOHOro MaTepuaJia 4
Crpoenne atomoB | TeopeTHueckoe odyueHue
XUMHICCKHX CoBpemennas MoJ€eb CTpoenus aroMa. CUMBOJIMYECKMH S3bIK XUMHUU. XMMHYECKUH DJIEMEHT. OK 01, OK 02, OK 04,
SJICMCHTOB 1 DnekTpoHHas KoH(urypaus aroma. Kimaccupukamus XUMHYECKHX dJeMEHTOB (s-, p-, d- OK 07, JIP 2, JIP 4, JIP
fipupona 3JIeMeHThI). BajieHTHbIE 3JIeKTPOHBI. BaseHTHOCTh. DIIEKTPOHHAs PUPOIa XUMHUUYECKON CBSA3H. 2 16. JIP 23. JIP 30
XUMHUHECKON DIIEKTPOOTPHUIIATENBHOCTD. BHIBI XUMHYECKON CBA3M (KOBAJEHTHAs, HOHHAS, METAIINYECKas, ’ ’
CBA3H BOJIOPOJTHAS) U CIIOCOOBI €€ 00pa30BaHUSI
IIpakTHyeckoe 3ansaTue Ne 1. OK 01, OK 02, OK 04,
Pemienue 3amanuii Ha MCMOJIB30BAHUE XMMHYECKOW CUMBOJIMKM W HA3BaHUN COCAMHEHHUN MO OK 07, JIP 2, JIP 4, JIP
HOMEHKJIAType MEXIYHAPOTHOTO COI03a TEOPETHUUECKON M MIPUKIIATHOW XUMHUHU U TPUBHAIIBHBIX 16, JIP 23, JIP 30
Ha3BaHWHA JUIS COCTABIICHUS XHMHUYECKUX (OPMYIT IBYXaTOMHBIX COSAMHCHHUN (OKCHIIOB, 5
Cynb(GUI0B, THAPUAOB U T.I.) U IPYTHX HEOPTAHUYECKUX COSAMHEHUN OTJEIBbHBIX KIIACCOB.
[IpakTHyeckue 3aJaHds Ha YCTAaHOBJICHUE CBSI3M MEXJIY CTPOCHHEM aTOMOB XHMHUYECKHUX
AJIEMEHTOB U MEPUOAMYECKUM H3MEHEHHEM CBOWCTB XUMUYECKHUX JIEMEHTOB U UX COCTUHEHUM
B COOTBETCTBHHM C MOJIOXKEHHEM [lepnoanyeckoil CUCTEMBI.
Tema 1.2. Coaep:xanue yueOHOro MaTepuasa 4
[Mepuonnuecknii  |I[IpakTuyeckoe 3ansiThe Ne 2. OK 01, OK 02, OK 04,
3akoH u Tabmnua | [Mepuoamyeckas cucremMa XuMuueckux odneMeHtoB JI.W. Menneneea. ®Pu3HUecKuil CMBICIT OK 07, JIP 2, JIP 4, JIP
H.N. Menneneesa (I[Tepuomuueckoro 3akona J[.M. MenaeneeBa. 3aKOHOMEPHOCTH H3MEHEHHS CBOMCTB 16, JIP 23, JIP 30
XUMHUYECKHUX 3JIEMEHTOB, 00pa3yeMbIX UMM MPOCTBIX M CIOXHBIX BEIIECTB B COOTBETCTBHH C 4

MOJIO)KEHUEM XHUMH4YecKoro sjemeHTa B Ilepuonnueckoit cucreme. MUpPOBO33pEHUYECKOE U
Hay4Hoe 3HaueHue Ilepuoanueckoro 3akoHa JI.11. Menneneesa. IIpornossr .M. Menneneesa.
OTKpbITHE HOBBIX XUMHUYECKUX IEMEHTOB.




Pemienue nNpakTUKO-OPMEHTUPOBAHHBIX TEOPETUUYECKUX 3aJaHMM HA  XapaKTepU3alHUI0
XAMHUYECKHUX 2JIEMEHTOB «MeTaTnaecKue / HEMETAIMYECKHE CBOIiCTBa,
3HeKTpOOTpI/ILIaTeJIBHOCTb XUMHUYCCKUX DJIJIEMCHTOB B COOTBCTCTBHUU C HUX 3J'ICKTpOHHbIM
CTPOCHHEM M TIOJIOKEHHEM B IIEPUOJUYECKON CHCTEeME XUMHYeCKux diemeHToB J[.U.
MenneneeBay

Pa3nen 2. XuMnueckue peakuuu
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Tema 2.1. Tumesl
XUMHYECKHX
peaxkun

Conep:kanue y4e0OHOIro MaTepuaa

Teopernueckoe o0yueHue

Knaccn(;omcauml N THUIIbI XUMHWYCCKUX peaKuHﬁ C y4aCTHEM HCOPraHM4YCCKUX BCIICCTB.
CocraBnenune ypaBHCHI/Iﬁ peaKHI/Iﬁ COCIUMHCHUA, PA3JIOKCHUA, 3aMCIIICHU A, O6M€Ha, B T.4.
peaKum?I ropCHus, OKUCICHUSA-BOCCTAHOBJIICHUA.

ypaBHeHI/IH OKHCJICHHI-BOCCTaHOBJICHUS. CTeneHb OKHUCIeHUA. OKHUCIUTENb U BOCCTAHOBUTEIIb.
CocraBieHue u YpaBHHUBAHUC OKHUCIUTCIbHO-BOCCTAHOBUTCIIbHBIX peaKHI/If/'I METOA0OM
QJICKTPOHHOI'O 6ananca. OKHCIMTEIbHO-BOCCTAHOBUTEILHBIE p€aKuuun B IIpUpoOAcC,
IMPOMU3BOJACTBCHHBIX IMPOLCCCAX U JKUZHCACATCIbHOCTU OPraHu3MOB

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

IIpakTnyeckoe 3ansaTue Ne 3.

KomnyecrBenuple oTHOmEHHS B XUMHUH. OCHOBHBIE KOJHYECTBEHHBIE 3aKOHBI B XUMHH H
pacyeTsl MO YpaBHEHUSAM XHMHUYECKUX peakiuid. Mosb Kak eJMHMIA KOJUYECTBa BEIIECTBA.
MounsipHast Mmacca. 3aKOHBI COXpaHEHUSI MacChl U SHEPTUU. 3aKOH ABoraapo. MomspHblil 00beM
ra3oB. OTHOCUTENbHAs IJIOTHOCTh Ta30B. PacyeTsl Mo ypaBHEHUSAM XMMHUYECKMX PEaKLUUN C
MCII0JIb30BAHUEM Macchl, 00beMa (HOpMaJIbHbIE YCIOBHSI) Fa30B, KOJMYECTBA BENIECTBA

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 37eKTpoAUTHYECKON Auccounanuu. MoHbl. DIEeKTpOAUThI, HEINEKTPOIUTHI. Peakiumn
noHHOTO 0oOMeHa. CocTaBlieHHe peakIrii HOHHOTO OOMEHA MyTeM COCTaBJICHHS WX TOJIHBIX U
COKpAIlleHHBIX MOHHBIX ypaBHEHUN. KHUCIOTHO-OCHOBHBIE peaklMH. 3aJaHHsl HA COCTaBJICHUE
VOHHBIX PEaKIHM

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

JlabopaTopHoe 3ansiTHe Ne 1.

JlaboparopHas padoTa “TuUNbl XUMHUYECKUX pPEaKIIUi’.

HccnenoBanue TUIMOB (11O COCTaBY M KOJMYECTBY MCXOAHBIX U 0Opa3yloIIUXCs BELIECTB) U
MPU3HAKOB XUMHUYECKHX peakiuil. [IpoBeneHue peakmuii MOHHOTO OOMEHa, OmpeeiIcHUE
CpCAbl BOOHLIX paCTBOPOB. 3a,Z[aHI/ISI Ha COCTaBJICHHUC NOHHBIX peaKuHﬁ

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




Pa3nean 3. CTpoeHue U CBOIiCTBA HEOPTAaHUYECKHX BellleCTB 14
Tema 3.1. Conep:kanue y4e0OHOTro MaTepuaa 4
Knaccupukanus, | Teoperuueckoe o0y4enue
HOMCHKIATYPA M T nenver Heopranmueckoil xummu. Kiaccudukanms HeOpraHMYECKHX BEILIECTB. IIpocTsie H OK 01, OK 02, OK 04,
CTPOCHHUC CJIOXHBIE BemlecTBa. OCHOBHBIE KJIACCHI CIIOKHBIX BEIIECTB (OKCHUIBI, TUAPOKCUIBI, KUCIOTHI, OK 07, JIP 2, JIP 4, JIP
HEOPraHUYCCKUX |conM). B3auMOCBs3b HEOPTaHMYECKHX BEIIECTB. ATperarHple COCTOSHHUS — BEIIECTBA. 16, JIP 23, JIP 30
BEIICCTB Kpucrammuueckne u amopdHbie BemlecTBa. THUIBI KPUCTAUIMYECKHX PEHICTOK (aromHas, 2
MOJIEKYJISIpHAsl, MOHHAsA, METaJIM4ecKas). 3aBUCHUMOCTh (DM3MUYECKUX CBOWCTB BEIIECTBA OT
TUMA KPUCTAUIMYECKOU PEIIETKH. 3aBUCUMOCTh XMMHUYECKOW aKTUBHOCTH BEIIECTB OT BUJIA
XUMHUYECKOH CBS3U U THIA KPUCTALINYECKON pemeTku. [I[puunHbl MHOrooOpa3us BEIIeCTB
IIpakTu4yeckoe 3ansiTue Ne 4., OK 01, OK 02, OK 04,
Homenknatypa HeopraHMuecKHX BEIIECTB: Ha3BaHUE BEIIECTBA MCXOMS U3 UX XUMUYECKOH OK 07, JIP 2, JIP 4, JIP
(GbopMyIbl WM COCTABJICHHE XUMHUYECKON (OpMynbl HMCXOAs W3 Ha3BaHUSA BEIIECTBA IO 16, JIP 23, JIP 30
MexayHapoanoi (MIOITAK) unu TpuBuaibHON HOMEHKIIATYpE.
Pemenne mpakTHYecKHX 3aJaHUi MO KIAacCHU(UKAIMU, HOMEHKIAType W XUMHYECKUM 9
dbopmynaM HEOPraHWYECKHX BEIIECTB PA3IMYHBIX KJIAcCOB (yrapHbId ra3, YrieKHCIbIN Tas,
aMMHaK, raiieHas HM3BeCTh, HETallleHas W3BeCTh, MUThEBAs COJAa M JPYrHX): Ha3bIBaTh H
COCTaBJISITH (POPMYITbI XUMHUYECKUX BEIECTB, OMPEISIATh MPUHAIIICKHOCTH K KJIaccy.
Hctounuku xumudeckoir uHpopMauu (cpeAacTB MaccoBod uHpopmammu, cetb MHTEpHET U
npyrue). [louck nHpopmalvy 1o Ha3BaHUIM, HIECHTH(PHKATOPaM, CTPYKTYPHBIM (opMyiaM
Tema 3.2. @usuxo-| Coaep:kaHue yuedOHOro MaTepuaa 8
XUMUYECKHE Teoperuueckoe o0yuenue
cBOMCTBA Mertamnel. O6mme Qu3ndeckie W XMMHYECKHe CBOMCTBAa MeTamioB. CIOCOOBI IONyYEHHS. OK 01, OK 02, OK 04,
HEOPraHMICCKUX  |3payeHre METAUIOB M HEMETAILIOB B PUPOJIE M KU3HEAEATENLHOCTH YEIOBEKA U OPraHM3MOB. 2 OK 07, JIP 2, JIP 4, JIP
BCIICCTB Koppo3us MeTannos: BUIbI KOPPO3HH, CIIOCOOBI 3aIIMTHI METAJUIOB OT KOPPO3UHU 16, JIP 23, JIP 30
Hemerannel. O0mue gusnyeckue U XUMHUECKUE CBOMCTBA HEMETAIIOB. TUIHMYHBIE CBOMCTBA OK 01, OK 02, OK 04,
HemerawioB [V— VII rpynm. Knaccubukaiss ¥ HOMEHKIATypa COEIMHEHHH HEMETAaJIOB. 2 OK 07, JIP 2, JIP 4, JIP
KpyroBopoTbl OMOTEHHBIX 3JIEMEHTOB B IPUPOJIE 16, JIP 23, JIP 30
XWMHYECKHE CBOMCTBA OCHOBHBIX KJIACCOB HEOPTAHMYECKUX BEIIECTB (OKCHIOB, THAPOKCHJIOB, OK 01, OK 02, OK 04,
KHCJIOT, COJIEH | JIp.). 3aKOHOMEPHOCTH B H3MCHEHHH CBOWCTB MPOCTHIX BEIIECTB, BOAOPOIHBIX 2 OK 07, JIP 2, JIP 4, JIP

COCIMHEHHH, BBICIITUX OKCHIOB U THAPOKCHJIOB

16, JIP 23, JIP 30




IIpakTuyeckoe 3ansaTue Ne S.

CocraBineHue ypaBHEHMM XUMHUYECKHMX peakIUil C y4acTHEeM MPOCThIX U  CIOXKHBIX
HEOPraHUYECKUX BEILECTB: METAUIOB M HEMETaNIOB; OKCHJIOB METaJLIOB, HEMETAIUIOB U
aM(OTEPHBIX IEMEHTOB; HEOPraHMYECKUX KHCIOT, OCHOBAHUN M aM(OTEPHBIX I'MIPOKCHUIOB;

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

HEOPraHUYECKUX COJIEH, XapaKTEPU3YIOIUX UX CBOKUCTBA. 2

Pemenne mnpakTUKO-OPUEHTHUPOBAHHBIX TEOPETHUUECKUX 3aJaHU Ha CBOMCTBA, COCTaB,

NoJilydyeHue M Oe30MacHOE HCIOJIb30BaHHE BAKHEHIIMX HEOPraHMYECKHUX BEIIECTB B OBITY U

MIPAKTUYECKON JAESITEILHOCTH YEeIIOBEKa
Tema 3.3. Conep:xaHue yueOHOro MaTepuaJia 2
Wnentuduxanus |JlaGopaTopnoe 3ansThe Ne 2. OK 01, OK 02, OK 04,
Heopranndeckux |Jlaboparopnas pabora «MneHTHduUKaIKsa HEOPIraHUYECKUX BEIIECTBY. OK 07, JIP 2, JIP 4, JIP
BeIIECTB Pemenue skcriepuMeHTANBHBIX 3324 IO XUMUYECKUM CBOMCTBAM METAJUIOB U HEMETAIIJIOB, IO 16, JIP 23, JIP 30

pacrno3HaBaHUIO U MOJYYEHUIO COEIMHEHUN METAJUIOB U HEMETAJLIOB. 2

Wnentudukanus HeOpraHn4ecKux BELIECTB C UCIOJIb30BAHUEM X (PU3UKO-XUMUYECKUX

CBOWCTB, XapaKTEPHBIX KaUeCTBEHHBIX peakuunii. KauecTBeHHbIE peakiiuu Ha Cynbdar-,

KapOOHAT- U XJIOPUA-AaHHOHBI, HA KATHOH aMMOHMSI

2 cemectp (20 yacoB gk + 6 yacoB 16 + 14 yacoB 1n3)

Pazneua 4. CrpoeHne 1 CBOIICTBA OPraHUYeCKHUX BelIeCTB 24
Tema 4.1. Coaepixanue yueOHOro MaTepuasa 4
Knaccugukanus, | Teoperndeckoe oGydyenue
CTPOCHHC U [losiBieHne M pa3BUTHE OPTAaHMYECKOW XMMHUHU KakK Hayku. [IpenMer opraHndeckor XuMHUN. OK 01, OK 02, OK 04,
HOMEHKJIaTypa MecTo 1 3HaUeHUE OPraHMYECKOH XHUMHUH B CUCTEME €CTECTBEHHBIX HaYK. OK 07, JIP 2, JIP 4, JIP
OpraHUYECKHX XUMUYECKOE CTPOEHHE KaK IMOpPSAJOK COEIWHEHHS aTOMOB B MOJEKYyJieé COrJacHO HUX 16, JIP 23, JIP 30
BEIIECTB BaJIEHTHOCTH. (OCHOBHBIE TMOJIOKEHHUSI TEOPHUM XHMHUYECKOTO CTPOEHHUS OpraHMYeCcKUX

coequHennii A.M. BbytiiepoBa. YriaepoaHblil CKeJIeT OpraHWuYeCKO MOJEKYJbl. 3aBUCUMOCTh

CBOMCTB BEILLIECTB OT XUMUUYECKOT'O CTPOCHHUS MOJIeKyl1. M3oMepus U n30MepBhl. 2

[Tonsite o ¢yHkuoHanbHOU rpynne. Paauxan. IlpuHnunel kinaccudukanuy OpraHUYECKUX
coequHeHUl. MexyHapoaHas HOMEHKJIaTypa W NPUHUUIB HOMEHKJIATYpbhl OPraHUYECKUX
coenuaeHuii. [loHsTHE 00 a30TCOAEp)KAMUX COCIUHECHHSIX, OWOJOTHYECKH aKTHBHBIX
BellecTBax (yrieBojax, xKupax, Oenkax u Jip.), BRICOKOMOJEKYIISIPHBIX COeIMHEHUSIX (MOHOMED,
MTOJIMMED, CTPYKTYPHOE 3BEHO)




IIpakTyeckoe 3ansaTHe Ne 6.

HomeHnknarypa  OpraHM4eckux  COCIUHEHHMH  OTHENbHBIX  KJIACCOB  (HACBILICHHBIE,
HEHACBIIIEHHBIE M apOMaTUYEeCKHE YTICBOJOPOABI, CHHUPTHI, (DEHOJBI, AIbJCTUABI, KETOHBI,
KapOOHOBbIE KHUCIOTHI U Jp.) CocTaBieHHE NOJHBIX U COKPAILEHHBIX CTPYKTYPHBIX (hopMys
OpPraHUYECKUX BEILECTB OTACIIBHBIX KJIACCOB, UCIOJIb3Ysl MX HA3BAHMS 110 CUCTEMATUYECKON U
TPUBHAJIBHON HOMEHKJIATYpe (3TUJIEH, alleTUJIeH, IIUIEepuH, (peHom, GopMalbIeru, YKCycHas
KHCIO0Ta, ruiuH). Pacuérel mpocreiimeit ¢GopMysasl OpraHMYecKOW MOJICKYJIBI, UCXOAS M3
AJIEMEHTHOTO0 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-XMUMUYECKHE CBOMCTBA OPraHMYECKUX COEITMHEHUN OT/ENbHBIX KJIAacCOB (0COOEHHOCTH
KJ1accu()MKAMU U HOMEHKJIATYPbl BHYTPH KJIacca; TOMOJOTHYECKHH psii ¥ olmmiast Gpopmya;
u3zomepusi; pU3NUECcCKUe CBOMCTBA; XMMUYECKHE CBOWCTBA; CIIOCOOBI IOJIyUEHUS ):

— MpefesbHbIE YIIEBOIOPOAbl (aJKaHbl W IUKIOAIKaHbl). ['opeHuMe MeraHa Kak OJMH U3
OCHOBHBIX MCTOYHHMKOB TE€IUIa B IPOMBIINUIEHHOCTH U ObITy. CBOHCTBa NPUPOIHBIX
YTJIEBOJOPOOB, HAXO0XKICHHUE B IIPUPOJIE U IPUMEHEHHE aJIKAHOB;

— HelpeJeNibHbIe (aJIKEeHbI, ATKUHBI U aJIKaJMeHbl) 1 apOMaTHUYECKUE YTiaeBoJopobl. ['opeHue
alleTHJIEHa KaK HCTOYHUK BHICOKOTEMIIEPATYPHOTO IJIAMEHU JIJIsl CBAPKHU M PE3KH METAJJIOB

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

— KHUCJIOPOJICOJIEpKAIllMe COeAMHEHUs (CUpPThl U (PEeHOIIbl, KapOOHOBBIE KHCIOTHI U 3(UPHI,
anbJIeru/ibl U KETOHbI, JXUPbI, yraeBonbl). IIpakThueckoe mNpUMEHEHHE STUIIEHIJIMKOJS,
rnuiepuHa, pexona. [Ipumenenne Gopmanbaeruaa, aneranbIerujia, yKCyCHOH KUCIOThl. Mbuia
KaK COJIM BBICHIMX KapOOHOBBIX KHCJIOT. Moromye CBONCTBA MblIa

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

— a30TCoJIep)KaIllue COCAMHEHHUS (aMUHBI M aMHHOKHCIIOTHI, Oenku). BricOKOMONEKyISpHbIE
COeMHEHUS (CHHTETUYECKUE U OMONOTHYECKU-aKTUBHBIE). MOHOMED, MOMUMEpP, CTPYKTYPHOE
3BeHO. [lomumepu3anust STuIeHa Kak OCHOBHOE HAIIPaBJICHUE €T0 UCIIOJIb30BaHUS.
['eneTnyeckas CBsI3b MEXKy KJlacCaMi OPraHUYE€CKUX COCIMHEHHI

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

IIpakTH4yeckoe 3ansaTue Ne 7.

CBolicTBa OPraHMYECKUX COEAMHEHUN OTIENbHBIX KJIACCOB (TpUBUAIBbHAA U MEXIyHApOIHas
HOMEHKJIaTypa, XMMHYECKHE CBOMICTBa, CIOCOOBI IMOJIy4EHHUS): MpeleibHble (aJKaHbl H
[UKJIOANKAHbI), HemNpeAenabHble (aJKEHbl, AJKHHBI U aJKaJueHbl) M apOMaTHYeCKue
YTIEBOAOPOAbI, COUPTHI U (EeHOJIbI, KApOOHOBBIE KUCIOTHI M 3(QUPHI, adbAETUIbl U KETOHBI,
aMUHBl M aMUHOKHUCIIOTBI, BBICOKOMOJIEKYJSIPHBIE COEAUHEHMs. 3aJaHUsl HAa COCTaBJICHHE
YpaBHEHUM XMMHUYECKHUX DPEAKLUUH C Y4acTHEM OPraHWYECKUX BEIIECTB Ha OCHOBAaHUM HX

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




COCTaBa U CTPOCHUA

IIpakTnyeckoe 3ansiTue Ne 8.

CocraBnenue cxeM peakuuii (B TOM  4YHCIE€ 1O  MPEAIOKEHHBIM  IIEOYKaM
MIPEeBPALICHHI ), XapaKTePU3YIOIIUX ~ XUMUYECKHE CBONCTBA OPraHUYECKHMX COEIUHEHHI
OTJIENBHBIX KJIACCOB, CIOCOOBI WX TOJYYCHHsS] W Ha3BaHHE OPraHMYECKHX COCAMHCHUU I10
TPUBHAIBHON WJIM MEXIYHAPOJHON CUCTEMATUYECKONH HOMEHKJIIATYype.

Pemienne npakTHKO-OpUEHTUPOBAHHBIX TEOPETUYECKUX 3aJaHUI HAa CBOMCTBA OPraHUYECKHUX
COEJIMHEHUI OTJENIbHBIX KJIACCOB

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

JlabopaTopHoe 3ansiTue Ne 3.

JlaboparopHast pabota “IIpeBpaimieHus opraHMUECKUX BemiecTB Npu HarpeBanuu'. [lomyuenue
STHJIEHA U U3YYE€HHE ero CBOMCTB. MojenupoBaHrue MOJIEKY M XUMUYECKHUX MpeBpalleHuid Ha
IIpUMepe 3TaHa, ITUJIEHA, alleTUJIEHA U JIp.

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

Tema 4.3.

Nnentudukanys
OpPTaHHYECKUX
BEIIECTB, UX
3HAYEHUE U
MpPUMEHEHUE B
OBITOBOM U
MIPOU3BOJICTBEHHON
EeSTENTLHOCTH
yeJIoBeKa

Coaep:xanue yueOHOro MaTepuaJia

Teoperuueckoe o0yueHue

bruooprannueckue coequHenus. [Ipumenenne u 6uonoruyeckas posib yrieBoaoB. OKucieHue
YIJIEBOIOB — MCTOYHHUK SHEPTHM KMBBIX OpraHu3zMoB. O01acTH MpUMEHEHUs aMHUHOKUCIIOT.
[IpeBparenus 6e1koB NUIIM B opranuzMe. buonornueckue ¢pynknuu 6enkoB. buonornyeckue
¢yHKIMU kUpoB. Posib opraHnyeckoi XUMHUM B pellIEHUH TPOoOJIeM MUIEeBOi 0€30MacHOCTH

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

Posnb oprannyeckoit XMMUHU B pEIEHUN MPoOIeM 3HEepreTuyeckon 0€30MacHOCTH, B pa3BUTHU
MEIUIMHBI, CO3JJaHUM HOBBIX MAaTE€pPHaOB, HOBBIX MCTOYHHUKOB SHEPrHM (aJIbTEpHATHUBHBIC
MCTOYHUKHU 3Heprun). OnacHOCTbh BO3/ICHCTBUS Ha JKUBbIE OPraHU3Mbl OPraHMYECKUX BEIIECTB
OTJENbHBIX KJIACCOB (YIJIEBOJIOPOAbI, CIUPTHI, (PEHOJBI, XJIOPOPTraHUYECKHUE IPOU3BOIHBIE,
aJIBJIETUIBI U IP.), CMBICI IOKA3aTeNsl MPEIIbHO JOYCTUMON KOHIIEHTPAINH

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

JlaGoparopHoe 3ansiTue Ne 4.

JlaboparopHast pabota: “UneHTHdUKAIMSI OPraHUYECKUX COSAMHEHUN OTIENbHBIX KJIacCOB”
Nnentudukanus opraHuuecKuX COCIWHEHUM OTACNBHBIX KJIACCOB (HA MPUMEPE albJACTHIIOB,
Kpaxmalna, YKCYCHOH KHUCIIOTBI, O€IKOB U T.Nl.) C HCIOJB30BAaHHEM HUX (U3UKO-XUMHUYECKHX
CBOWCTB M XapaKTePHBIX Ka4YECTBEHHBIX peakiuid. [lenarypanus Oeinka TpW HarpeBaHUH.
[IBeTHbie peakuuu OenkoB. BO3HUKHOBEHHE AaHATUTHYECKOTO CHUTHANIA C TOYKH 3PEHHS
XUMHUYECKHX TPOLECCOB MPH IPOTEKAHWH KAYECTBEHHOW PEAKLIWH, TMO3BOJISIOLIEH
I/I,Z[GHTI/I(l)I/II_[I/IpOBaTI: NPCAJIOKCHHBIC OPTaHUYCCKUC BCIICCTBA

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

Pazpea 5.

Kunernyeckne W TepMOAMHAMHYECKHE 3aKOHOMEPHOCTH TMPOTEKAHUS XUMHMYECKHX
peakuuii




CkopocTh
XUMHYECKHUX
peaKLHii.
XUMHYECKOE
paBHOBECHE

Conep:xanue yueOHOro MaTepuaJia

Teopernueckoe o0yueHue

CKOpoCTh peakllid, €€ 3aBUCUMOCTh OT pa3jMuYHbIX (AKTOPOB: MPHUPOABI PEarupyroLIuX
BELIECTB, KOHILIEHTpAIMM pEearupyroliyux BELIECTB, TEMIIEPATypbl U IUIOLIAJU pPEaKLHOHHOU
noBepxHOoCcTU. TemnoBbie AGGEKTbl XMUMHYECKUX peakuuid. DK30- U SHIOTEPMHUYECKHE,
peaxkuuu.

OO6patumocTh peakiuii. XMMHUYEeCKOe PaBHOBECHUE U €T0 CMEIIEHHUE MO ACHCTBUEM Pa3IUYHbIX
(akTOpOB (KOHIEHTpAIMsl PEarecHTOB WMJIM MPOJYKTOB PEaKIUH, JaBJICHUE, TeMIIepaTrypa) IJis
CO3/IaHHS ONTHMAJILHBIX YCIOBHI MPOTEeKaHus XuMuueckux nporeccoB. [Ipunnun Jle [llatenne

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

IIpakTnueckoe 3ansaTue Ne 9.

Pemienune mnpakTHKO-OPUEHTHUPOBAHHBIX 3aJaHUi Ha aHaiau3 (AaKTOpoB, BIUAIOLIMX HAa
M3MEHEHHE CKOPOCTH XMMHYECKOH PEaKIUH, B T.4U. C TIO3ULUH YKOJOTHYECKH 1[eTIecO00pa3HOTro
NOBEJICHUsI B OBITY M TPYAOBOM JEATEIBHOCTU B LEJAX COXPAaHEHHsI CBOEro 3/10pOBbS U
OKpY>Karolle NPUPOJTHON CPEBI.

Perienne npakTUKO-OpUEHTHPOBAHHBIX 33JaHU Ha npuMeHeHue npuHiuna Jle-Illarense mis
HaxXOXJACHUA HaIlPpaBJICHUSA CMCUICHUA PABHOBCCHA XUMHYECKOH pP€aKk U aHaJIn3 q)aKTOpOB,
BIIMSIFOIMX HA CMEIIEHNE XUMHUECKOT0 PABHOBECHSI

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

Pasznea 6.

PacTBOpbI

Tema 6.1.
TlonsaTtue o
pacTBopax

Conep:xaHue y4eOHOro MaTepuaJia

TeopeaneCKoe oﬁyqeﬂue

PactBopenne kak (¢usnko-xumuueckuii mpouecc. PactBopbl. CrnocoObl NPUTOTOBIIEHUS
pactBopoB. PacTtBopnMocTs. MaccoBast nonst pacTBOpéHHOro BemectBa. CMBICT MOKa3aTens
MIPENIEIBbHO JOIYCChI ONPENEIEHHBIX BEIIECTB.

Pemennie nmpakTHKO-OpUEHTUPOBAHHBIX PACUETHBIX 3aJaHUN HAa PAaCTBOPBI, UCIOJIb3yeMbIE B
OBITOBOM U POU3BOJCTBEHHON JESTEIHHOCTH 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

JlaGoparopHoe 3ansiTue Ne S.

JIaGoparophas pabota «IIpurotoBiaeHne pacTBOPOB».

[IpurotoBnenue pacTBOPOB 3aJaHHONW (MaccoBOM, %) KOHIEHTpalMu (C MPaKTUKO-
OpPUEHTUPOBAHHBIMU BOIIPOCAMM) U ONIPEAEIEHUE CPENBI BOJHBIX PACTBOPOB.

PenieHue 3a1a4 Ha IPUTOTOBJIEHNE 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

XuMmus B ObITY U
IIPOM3BOJICTBEHHOMN
JESTEIbHOCTH
YeJI0BEKa

Conep:xanue yueOHOro MaTepuaJa

TeopeaneCKoe oﬁyqe}me

Hoselimue MOCTHMKEHUS XUMHUYECKOM HAyKHM M XMMHYECKOM TexHOJOruu. Poinb xumuu B
o0eCreYeHnn 3KOJOIMYECKOM, SHEpPreTMYecKod | MUIIEeBOH 0e30MacHOCTH, pa3BUTHU
MeauuuHbl. [IpaBuia mowcka W aHanmM3a XHMHYECKOH WHGOpMANMU W3 Pa3IUYHBIX
HCTOYHMKOB (Hay4yHasi U yueOHO-Hay4yHasl JUTepaTypa, CpeicTBAa MacCOBON MH(OpMaLUH, CETh
WHuTepHer)

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

IIpakTuyeckoe 3ansaTue Ne 10.

Ilouck m aHanM3 KEHWCOB O IIPUMEHEHHHM XMMHUYECKUX BEIIECTB M TEXHOJIOTMH C Y4ETOM
Oyaymelt mnpodeccMOHAIBHOM JEesITEeIbHOCTH IO TeMaM: BaKHEHIIne CTpPOUTENbHbIe
Marepuaibl, KOHCTPYKIIMOHHBIE MaTepHasbl, KPACKH, CTEKJIO, KEpaMHKa, MaTepuajbl Ui
NIEKTPOHUKH, HAHOMATEPUaJIbl, TEKCTUIbHBIE BOJIOKHA, UCTOYHUKU YHEPIHMH, OPraHUYECKUE U
MUHEpaJIbHbIE yI00pEHUs, IeKapCTBEHHBIE BEIIECTBA, OBITOBAsT XUMHSL.

3ammra: [IpencraBieHue pe3ynbTaTOB pelleHUs KeHcoB B (¢opMe MHHM-JOKIaAa ¢
Mpe3eHTalnen

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

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

Bcero

72




3. YCJIOBUA PEAJIN3AIIMA TPOTPAMMBI YUEBHOM TV CHUILIMHBI
3.1 TpeOoBaHus K MUHHMAJIbHOMY MATEePHAJBLHO-TEXHHYECKOMY 00ecne4YeHU 0

Y4eOHbIi MpeIMET peaTu3yeTcsl B:
a) yueOHOM KabuHeTe Kaouner Ne2416
O06opynoBanue yueOHOT0o KaOMHeTa:

- IOCa/I0YHBIE MECTA 110 KOJIMYECTBY 00YJaIOMINXCS;

- pabouee MeCTO MpernoiaBaTes;

- METOJIMYECKHE MaTEePUAIIBI IO AUCIHUIUINHE.

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.



IIpn u3ydyeHuu JMCHUILIMHBI B hopMaTe 3I1eKTPOHHOr0 00y4YeHHMs ¢ MCIO0JIb30BAHHEM
A0T

1. DnexTponnas mwiatpopma: Zoom;

2. DnektponHas miargopma Moodle.

3.2. UnpopMannoHHOe obecrniedeHne peajn3alui NPOorpaMMbl

Jns peaninzanuu nporpammbl OnOimotedHsiil poHa oOpa3oBaTebHOW OpraHU3aLUU UMEeT
IICYaTHBIE W/WIK BJIEKTPOHHbIE 00pa30BaTelbHble U MH()OPMALMOHHBIE PECYPCHI, MCIIOJIb3YEMbIE B
00pa3oBaTeIbHOM IIpoLiecce.

Ilepeuennb H3IaHUM,

pPEeKOMEHAyeMbIX Yy4eOHBIX JAOMOJIHUTEIbHON  JINTepaTypbl

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

o0OpazoBaHus 2-¢

n3a., UCIIp. U JOII.

Jlebener FO. A., | Xumus : yueOnuk | MockBa :  M3maTenbcTBO | [DNEKTpOHHBIN pecypc]
®anees I'. H., | oqna cpeanero | FOpaiir, 2023. —
lonmy6eB A. M., | mpodeccuonansl | 431 c. pexxum gocTyna:
[lamosan B. H. | oro o6pasoBanus | https://urait.ru/bcode/5130
— 2-e wm3m., | 13
niepepad. u JOII.
AundunorenoBa | Xummus : yueOHuk | MockBa :  M3maTenbeTBO | [DNEKTpOHHBIN pecypc|
. B., babkoB A. | u mpaktukym s | FOpaiir, 2023. — 291 c.
B., IlomkoB B. | cpennero pexuM
A. npodeccroHanbH | goctyma:  https://urait.ru/
oro bcode/513807

Huxonsckuii A.

XuMuS : y4eOHUK

oro O6pa3OBaHI/IH

Mocksa : MI31aTeinscTBo

b., CyBopoB A. | unpaktukym st | FOpaiit, 2023. — 507 ¢. —
B. CPEIHETO (ITpodheccronanpHoE
npodeccuoHabH | 00pa30BaHHE). PEKUM

J0CTyIa:
https://urait.ru/bcode/5135
37

[DneKkTpoHHbIN pecypc]

Pymutuc I'. E.

Xumus: 0a30BbII
YPOBEHB :
y4eOHHK

Mockasa: IIpocsemienue,
2024. — 336 c. — pexum
JlocTyna:
https://e.lanbook.com/boo
k/408677

[ DI1eKTpOHHBIH pecypc]

3.2.2. /10110 THUTEIbHbI€ HCTOYHUKM:

®danees ['.H Xumws. Mocka : M3gaTenbCcTBO | [DIEKTPOHHBIN pecypc|
3agavHuK : HOpaiit, 2023. — 236 c.
y4eOHOe MOoCcoOHe | PeKUM JIOCTYyTIA:
JUTSL cpennero | https://urait.ru/bcode/5130
npodeccnonamsa | 91
oro oopazoBaHus
Pocun U. B., | Xumusa. YueOuuk | MockBa :  M3maTensCcTBO | [DIEKTPOHHBIN pecypc|
Tomuna JI. JI., | u 3amaunuk : nns | FOpaiit, 2023. — 420 c. —
ConoeeB  C. | cpeanero (ITpodeccnonansuoe
H. npodeccuonansH | obpa3zoBanue). Pexum
oro oOpa3oBaHMs | JIOCTyMa:
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 1 OLIEHKA PE3YJIbTATOB OCBOEHHSA YUYEFHOM JUCIATLIAHBI

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), Pasznen/Tema THun oneHoYHbIX
JINYHOCTHBIE pe3yabTaTsl (JIP) MepOonpHATHIA
OK 01. Bseibupars cnoco0sl P1: Tema 1.1 - YerHbli onpoc;
pelieHus 3amadl P2: Tema 2.1, Tema 2.2 - 3amaun Ha COCTaBJICHUE
npodeccnoHaTEHOM P3: Tema 3.1 XUMUYECKUX (HOpMYIT;
JeAaTeNIbHOCTH mpuMmeHutesbHo K P4: Tema 4.1, Tema 4.2, - 3amaHus Ha HCHOJIb30BaHUSA
Pa3IUYHBIM KOHTEKCTaM Tema 4.3 XHUMUYCCKOU CHMBOJINKH i
JIP 02,JIP 04, JIP 16. JIP 23, P5: Tema 5.1 Ha3BaHUM COeIUHEHHI I10
JIP 30 P6: Tema 6.1 HOMEHKJIaType  MEXIYHapOIAHOIO
P7: Tema 7.1 coro3a TEOPETUYECKOM u
MPUKJIAHON XUMUH u

TPUBUAJIBHBIX  Ha3BaHUU  JUIA
COCTaBJICHUS] XUMHYECKUX (HOpMYIT;
- 3acnymuBaHUEe  COOOLICHMH H
OIIEHKA UX MOJTrOTOBKHU;

- Pesynbrar BBITTOJTHEHUS
BHCAYAUTOPHBIX CaAMOCTOATCIbHBIX
pabor;

- Pe3y.]'II:vTaT BBITTOJIHECHU L

HNpaKTUYECKOH paboThl;
-IIpakTUKO-OpHUEHTUPOBAHHBIE

3a/laHus;
- [Ton6op, aHaIun3 "
npeoOpa3oBaHue yueOHOM
nHpopmanuu
OK 02. Hcnons3oBare | P1: Tema 1.1 - YCTHBIN onpoc
COBpPEMEHHBIE cpencta | P2: Tema 2.1 - 3acnmymBaHue — COOOUICHWH U
TIOMCKa, aHaInu3a u | P3: Tema 3.1, OIICHKA MX IIOJITOTOBKH;
untepnpetaru nHpopmanuu u | Tema 3.2, Tema - 3agaHus HAa  UCIOJIb30BaHUSA
nH()OPMAIMOHHBIE TEXHONOTHH | 3.3 XUMHAYECKON CHUMBOJIMKH u
s BBITIOJIHEHUS 3amaqy | P4: Tema 4.1, Ha3BaHUU COCITMHEHUH o
npodeccroHanbHOM Tema 4.2, Tema HOMEHKJIATYpE  MEXAYHApOJIHOIO
JESTEIbHOCTH 4.3 coro3a TEOPETUUECKON u
JIP 02,JIP 04, JIP 16. JIP 23, P5: Tema 5.1 MPUKIAAHON XUMHUHU U TPUBUAIBHBIX
JIP 30 P6: Tema 6.1 Ha3BaHUU JUTSt COCTAaBJICHUS
P7: Tema 7.1 XUMHUYECKHX (HOPMYIT;
- Pesynbrar BBITIOJTHEHUS

BHCAYAUTOPHBIX CaMOCTOATCIIbHBIX
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pabot

- PesynpraT BBITTOJTHEHUS
MPaKTUYECKON pabOThI;
-[IpakTHKO-OpHEHTHPOBAHHbIE
RaJlaHuUs;

- [TonGop, a”HaJIu3 u
mpeoOpa3oBaHue yueOHOU
nHpopmarun

OK 04. S dexTuBHO
B3aUMOJIECHCTBOBATh U paboTaTh
B KOJIJICKTHBE U KOMaH/Ie

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

P2: Tema 2.2
P4: Tema 4.2, Tema 4.3

- YCTHBIN OpOC

- 3aciaymuBaHWEe — COOOIICHUHA U
OIICHKA UX MOJITOTOBKH;

- 3agaHus HAa  UCIOJIb30BaHUSA
XUMHYECKON CHMBOJIUKHA 5
Ha3BaHUU COETUHEHUHN o
HOMEHKJIATYpE  MEXIYHapOJIHOTO
coro3a TEOPETUUECKOU u
MPUKJIATHON XUMUU U TPUBUATBHBIX
Ha3BaHUU JUTSt COCTABJICHUS
XUMHYECKUX POPMYIT;

- Pesynprar BBIITOJIHEHUS
BHEAYJIUTOPHBIX CaMOCTOSTEIbHBIX
pador

- Pesynbrar BBITIOJTHCHUS
MPAKTUYECKON paboThI;
- Pesynbrar BBITIOJTHCHUS

lmaGopaTopHOM PabOTHI,
-[IpakTHKO-OpHUEHTHPOBAHHBIC
3aJlaHus;

- [Ton6op, aHaIN3 "
mpeoOpa3oBaHue yueOHOU
nH(popManuu

OK 07. CogelictBoBaTh
COXPAHEHHIO  OKpYKAroLIEH
Cpelbl, pecypcocOepekeHuIo,

MIPUMEHSITh 3HAHUS 00
W3MEHEHUH KJIMMaTa,
IIPUHIATIBI OepeKIIMBOTO
IPOU3BOJCTBA, APPEKTUBHO
JENCTBOBATH B

Ype3BbIYAIHBIX CUTYaIUAX
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

-1 IpakTHKO-OpHEHTUPOBAHHBIE
3a/1aHus;

- [Ton6op, aHaIN3 "
mpeoOpa3oBaHue yueOHOU
MH(pOpMaLnu;

S HEPEYEHDB UCIIOJIB3YEMBIX METOJAOB OB YUYEHU A

5.1 IlaccuBHBIE: ONPOC, PENPOAYKTHUBHBIC YIPAKHEHUS IO 3aKpEIUIEHUI0 U OTpaboTKe

HN3YUCHHOT'O MaTcpualia

5.2 AKTUBHBIE W HWHTEpAaKTHBHBIC: 3BPHCTUYECKHE Oecelbl, TUCKYCCHUH, KpPYIJIBIH CTOI,

MMpEe3CHTalrs, BUKTOPHHA, KBECT.
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