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1 MACIIOPT PABOYEN TPOT'PAMMBI YYEBHOM JUCLHUINIAHBI
OVl 12. XUMUSI

1.1 ObnacTs npuMeHeHHs padoyeii MporpaMMbl
Pabouast mporpamma y4eOHON MUCIMIUIMHBI SBISETCS YaCThIO MPOTPAMMBI CPEIHETO (ITOJTHOTO)
obmero obpazoBanusi no crnenuanbHocTd CIIO 23.02.04 Texuuueckas SKCIUTyaTanus OIBEMHO-
TPAHCMOPTHBIX, CTPOUTEILHBIX, JOPOKHBIX MAIIUH U 000PYI0BAHUS (II0 OTPACIISIM)
[Ipu peanuzanmu paboyeil mporpaMmbl MOTYT HCIIOJIB30BaThCs Pa3IUuHble 00pa30BaTelIbHBIC

TEXHOJIOTUH, B TOM YHCJIE IWCTAHIIMOHHBIE O0Opa30BaTEIbHBIC TEXHOJIOTHH, JJICKTPOHHOE OOyYEHHE.
Pabouas mporpamma yueOHON IUCHMIUIMHBI MOXET OBITh HCHOJb30BaHA B MPOdecCHOHATBHOMN
MOJITOTOBKE, MIEPENOATrOTOBKE M MOBBIIICHUN KBATU(UKALINU pabodnX.

1.2 Mecto yueOHoii tucuuniuabl B cTpykType OIOII-TIIICC3:

O0r111e00pazoBaTelbHAS AUCIUITIMHA « XUMESD) H3ydaeTcsi Ha 0a30BOM YPOBHE B 00111e00pa30BaTeIbHOM
I[IUKJIE Y9eOHOTO TUIaHa OCHOBHOM Mpo(eccroHaTbHOM 00pa30BaTeIbHON MPOrPpaMMbI YKPYITHEHHBIX TPYTIIT
cnenuanbHocTeil / mpodeccuit: 13.00.00

Tpya0eMKOCTb IMCIUILTHHBI «XUMHsD» Ha 0a30BOM YPOBHE COCTABIISIET 72 Yaca, U3 KOTOphIX 64 yaca —
0a30BbIii MOAYJIb (6 pa3ienoB) U 8 YacoB — MPUKIAAHOW MoayJb (1 pasmen), BKIIOYAOIIMN MPAKTHUKO-
OPUEHTHPOBAHHOE COJIEPKaHNE KOHKPETHON PO(ECCUU WITH CIICIIHATLHOCTH.

[TpuknagHO#t MOMys b BKIIHOYAET OMuH pasnen. Pasmen 7 «Xumus B ObITY M NMPOU3BOJCTBEHHOU
NEeSATEILHOCTH 4YeJIOBeKay peanusyercs misg cneuuaabHoctd 23.02.04 Texuuueckas sKcIUTyaTalus
MOIBEMHO-TPAHCIIOPTHBIX, CTPOUTENBHBIX, TOPOKHBIX MALIUH U 000py10BaHUs (IIO OTPACIISIM)

Ha MaTepualie, CBS3aHHOTO C OSKOJOTMYECKOW OE30MacHOCTBI0O M OICHKOM TIOCTEICTBHI OBITOBOM H
MPOW3BOCTBEHHOM JIESITENTLHOCTH, IO OTpaciisiM Oyay1iie NpopecCHOHAIBLHON AESTENTbHOCTH 00y YaIOIINXCS.

1.3 Illnanupyemble pe3yJbTAThl OCBOCHHS] Y4eOHOMH TUCHMIIHHBI:
1.3.1 Ilenp yyeOHOM AUCUUIUINHBL

@®opMUpOBaHHE Yy CTYJCHTOB MPECTABICHUS O XHUMHYECKOM COCTaBJIAIOIICH €CTeCTBEHHOHAYYHOH
KapTUHBI MHpa KaK OCHOBBI TPHHATHS PpEIICHUH B JKU3HEHHBIX M MPOW3BOJCTBEHHBIX CUTYAIHsX,
OTBETCTBEHHOTI'0 TIOBEJICHUS B IPUPOIHOM Cpeie.

3amaun JUCIMILIMHbI:

1) chopmupoBaTh MOHMMaHNE 3aKOHOMEPHOCTEH MPOTEKAHUS XMMUYECKUX MPOIIECCOB U SBICHHI
B OKpYXKaIOILIEH cpelie, UEJOCTHOM HAay4HOM KapTHHBI MHpa, B3aUMOCBS3M M B3aMMO3aBUCHMOCTH
€CTECTBEHHBIX HaYK;

2) pa3BUTh YMCHHUS COCTABIATH (POPMYIIbI HEOPTAHMYECKUX U OPraHHYECKUX BEIIECTB, YPABHCHHS
XUMUYECKHX PEaKINii, OOBSICHSITH UX CMBICI, HHTEPIPETHPOBATh PE3YIbTAThl XUMUYECKHUX SKCIIEPUMEHTOB,

3) cdopmupoBaTh  HAaBBIKM NPOBEICHUS NPOCTEHIIMX XUMHUYECKHX SKCIEPUMEHTAIbHBIX
UCCIIeIOBaHUN € cOOMIOIEHHEM MpaBuil OE30MacHOro oOpallleHHs C BEUIeCTBaMH U J1abOpaTOpHBIM
000pyIOBaHHEM;

4) pa3BUTh YMEHHs WKCIIOJIb30BaTh WHMOPMAIMIO XUMHYECKOTO XapakTepa W3 Pa3IUYHbIX
HCTOYHUKOB,;

5) cdopMupoBaTh YMEHHS MPOTHO3MPOBATH IOCICIACTBUSI CBOCH MEATENBHOCTH U XUMHYECKUX
TPUPOJIHBIX, OBITOBBIX U ITPONU3BOACTBEHHBIX MPOLIECCOB;

6) cdopmMHpOBaTE NOHMMAaHUE 3HAYUMOCTU JOCTYDKCHUH XUMUYECKON HAyKW W TEXHOJOTHH JUIs
Pa3BUTHSI COITUATIBHON M TIPOW3BOJICTBEHHOM Cdep.



1.3.2 B pe3ynbTare 0cBOCHUs y4eOHOW AUCIUIUIMHBI 00yUYarOIIUNACS TOJIKECH

yMeThb:

- Ha3bIBaTh U3YUYEHHBIC BEIIECTBA O "TPUBUAIHLHON" MU MEXKTYHAPOIHON HOMEHKIIATYPE;

- ONpPENENsATh: BaJECHTHOCTb M CTENEHb OKHMCICHHUS XUMUYECKHUX SJIEMEHTOB, THUI XMMHYECKOMN
CBSI3M B COEIMHEHUSX, 3apsil MOHA, XapaKTep Cpeibl B BOJHBIX pACTBOPAX HEOPTaHUYECKUX COEAUHEHUM,
OKHUCJIUTEb W BOCCTAHOBMTEJb, IPHUHAUIEKHOCTh BELIECTB K Ppa3IMYHbIM KJIaccaM OPraHu4eCcKUX
COCIUHCHMI,

- XapaKTEpU30BaTh: IEMEHTHI MaJIbIX NIEPUOIOB 10 UX NOJIOKEHUIO B llepuoanueckoit cucreme
J.. MenneneeBa; oOImMe XUMHYECKHE CBOMCTBA META/NIOB, HEMETAJJIOB, OCHOBHBIX KJIAaCCOB
HEOPraHUYECKUX M OpPraHMYECKHX COEAUHEHMH; CTPOEHHUE M XMMHMUYECKHE CBOMCTBA H3YyYEHHBIX
OPraHUYEeCKUX COCTUHECHUN;

- O0BSACHATH: 3aBUCHMOCTb CBOMCTB BEILIECTB OT MX COCTaBa M CTPOCHMS; MPUPOLY XUMHUECKOU
CBA3M (MOHHOM, KOBAJIEHTHOW, METAJJIMYECKON), 3aBUCUMOCTh CKOPOCTH XUMHUYECKOW peakuuu Hu
MIOJIOKEHHS XMMUYECKOT'O PAaBHOBECHS OT Pa3IMUHBIX (PAKTOPOB;

- BBIIOJIHATh XMUMHUYECKUN HSKCIIEPUMEHT [0 PAClO3HABAHUIO BAXKHEHIINX HEOPraHWYECKUX U
OpPraHUYECKUX BEILECTB;

- IPOBOJUTH CAMOCTOSTEIbHBIA MOUCK XUMUYECKON MHPOPMALIUU C UCIIOJIb30BAHUEM PA3IUUYHbBIX
UCTOYHUKOB (HAYYHO-TIONMYJISIPHBIX W3JaHUH, KOMIBIOTEPHBIX 0a3 JaHHBIX, pecypcoB VHTepHeTa);
HCII0JIb30BaTh KOMIIBIOTEPHBIE TEXHOJIOTUU ISl 00pabOTKH U Nepesaud XMMHYECKON UH(pOopMaliu U ee
IIPEJCTABICHUS B PA3IMYHBIX (hOpMax; UCIOIb30BaTh IPUOOPETECHHbIE 3HAHUS M YMEHUS B IPAKTUYECKOM
NESTEIbBHOCTH W TOBCEJHEBHOM XU3HU IJIs: - OOBSCHEHUS XUMHUYECKUX SIBICHHUM, MPOUCXOSAIINUX B
npuposie, ObITYy W Ha MPOU3BOJACTBE; - OMNPEACICHHS BO3MOXHOCTH IPOTEKAHUS XHUMHUYECKHX
MPEBPALECHUH B PAa3JIMUHBIX YCIOBUSAX U OLICHKH UX MOCJIEICTBUM;

- DKOJIOTMYECKH IPaMOTHOIO ITOBEAECHUS B OKPY KAIOLIEH cpeae;

- OLIEHKH BJIMSIHMS XMMHYECKOTO 3arps3HEHMs] OKpYy)Karollled cpeibl Ha OpraHu3M 4YelloBeKa U
JpyTHe )KUBbIE OPraHU3MBI;

- Oe3omacHoro oOpanieHusi C TOPIOYMMH M TOKCHYHBIMM BEIIECTBAMH, J1abOpaTOPHBIM
o0opya0BaHUEM;

- IPUTOTOBJIEHUS PACTBOPOB 33JJaHHON KOHIIEHTPALlMU B OBITY U Ha MPOU3BOJICTBE;

- KPUTHYECKOW OIEHKU JOCTOBEPHOCTH XMMHUYECKOW MH(pOpMaIuu, MOCTyHarome U3 pasHbIX
HCTOYHUKOB,

- TIOHMMaThb  B3aUMOCBSI3b  y4€OHOM  JUCHUIUIMHBI C  OCOOEHHOCTSMH  MPOQecCcHH
poeCCHOHATBFHOMN IeATEIIbHOCTH, B OCHOBE KOTOPBIX JIS)KAT 3HAHHS 10 JAHHOH y4eOHOH TUCIHITIIHHE.

3HATh:

- Ba)XHEWIIME XUMUYECKUE IIOHATHUSA: BELIECTBO, XUMHYECKHH >3JIEMEHT, aToM, MOJEKYyJa,
OTHOCUTEJIbHBIE AaTOMHAasi M MOJIEKYJIIpHAs MaccChl, MOH, aJUIOTPONMS, M30TOIbI, XMUMHYECKasi CBS3b,
AJIEKTPOOTPHIIATENBHOCTD, BAJIGHTHOCTD, CTETICHb OKUCIICHHSI, MOJIb, MOJISIpHAsI Macca, MOJIAPHBIN 00beM,
BEILECTBA MOJIEKYJIIPHOTO M HEMOJIEKYJIIPHOTO CTPOEHUS, PACTBOPBI, SJIEKTPOIUT U HEIEKTPOJIUT,
ANEKTPOJIUTUYECKAsT JUCCOLMALUS, OKUCINUTEIb U BOCCTAHOBUTENb, OKHCIEHHE W BOCCTaHOBJICHUE,
TEIUIOBON 3(peKT peakuuu, CKOPOCTh XUMHUUYECKOM peakiuu, KaTalu3, XHUMHUYECKOe paBHOBECHE,
YTIEPOIHBIN CKeNeT, (PyHKIIMOHATbHAS TPYyTIIa, H30MEPHs, TOMOJIOTHS;

- OCHOBHBIE 3aKOHBI XUMUHU: COXPAHEHUSI MAcChl BELIECTB, IOCTOSTHCTBA COCTABA, NEPUOINYECKHIMA
3aKOH,;

- OCHOBHBIE TEOPUM XMUMHHU: XUMUYECKOM CBSI3U, 3JIEKTPOJUTUYECKOW NHUCCOLUMALNU, CTPOCHUS
OPraHUYECKUX COCTMHECHUM;

- Ba)KHEMIIIME BEIIECTBA U MaTEpHaIbl: OCHOBHBIE METAJIbI U CIUJIABbI; CEpHasl, COJISIHAs, a30THAS
U YKCyCHasl KUCJIOThI; IIEJI0YH, aMMUaK, MUHEpaJIbHbIE y100peHUs, MeTaH, 3TUJICH, alleTUJIeH, OeH301I,
3TaHOJ, KUPBI, MbLJIa, TJIFOK03a, caxapo3a, Kpaxmall, KieTdyaTka, 0eIKU, UICKyCCTBEHHBIE H CHHTETUYECKHE
BOJIOKHA, Kay4yKH, IJIaCTMACCHI.



1.3.3 [Inanupyemble pe3ybTaThl OCBOCHUS Y4€OHOTO TIpeaAMETa!

Ocoboe 3HaueHne yueOHbIi mpeaMer umeet npu ¢popmuposanuu 1 pa3sutun OK.

O6mue Ilnanupyemble pe3yabTaThbl 00y4eHUs
KOMIIETEeHIIUH O6mue’ I[l/lcuun.]mr[apm,le2
OK 01. B yacT TPY10BOr0 BOCIMTAHUS: - BJIAZIETH CUCTEMOU
Bri6upath criocoOsI - TOTOBHOCTb K TpyAY, OCO3HAHUE | XUMUYECKUX 3HAHWH, KOTOpas
penieHus 3aaa4y IIEHHOCTH MacTepCTBa, TPYAO0I00ue; BKJIFOYAET. OCHOBOIIOJIATAOIIHE

npodeccroHanbHOI
JeATETbHOCTH
MPUMEHHUTEIHHO

K pa3Iu4HbIM
KOHTEKCTam

- TOTOBHOCTH K aKTHBHOM ACATCIIbHOCTH

TEXHOJIOTHYECKOM " COoIMaJIbHOM
HaIpaBJIEHHOCTH, CIIOCOOHOCTD
WHULIUUPOBATb, IJIaHUPOBATH n
CaMOCTOSITEIBHO BBIITOJIHATH TaKyo
JIeSITEIbHOCTD;

- UHTEpeC K pa3nuuHeiM  chepam
npodeccrnoHaIbHOM

JIeSITEILHOCTH,

OBiaieHne YHHBEPCAIbHBIMH Y4Ye€OHBIMU
NMO3HABATEJIbLHBIMH JICHCTBHSIMH:

a) 0a30Bble JIOrnYecKue JAeiicTBUsL:

- CaMOCTOSATENIbHO  (hopMyIHpOBATH n
aKTyaJu3upoBaTh MpobieMy, paccMaTpuUBaTh
€€ BCECTOPOHHE;

- YCTaHaBJII/IBaTB CYH_IGCTBCHHblﬁ HpI/I3HaK NI
OCHOBAHUS JIJISl CPaBHEHUS, KiacCU(UKAIUN U
0000111eHNS;

- OMpPEIENATH IIEH JICSITEIbHOCTH, —3a/1aBaTh
IapaMeTphl U KPUTEPUH UX JOCTIDKEHNUS,

- BBISIBJIATH 3aKOHOMEPHOCTH U TIPOTHBOPEUHS
B paCCManI/IBaeMBIX SABJICHUAX,

- BHOCHUTb KOPPEKTHBBI B  JIEATEIBHOCTD,
OIIEHWBATh COOTBETCTBUE PE3YJIBTATOB IIEJISIM,
OLICHHUBATh PUCKH MTOCJICICTBHUI IeITEIbHOCTH;
- pa3BuBaTh KPEATUBHOE MBIIUICHUE NpU
pEIIeHUH )KU3HEHHBIX MTPO0IeM

0) 0a30BbIe HCCIIeN0BaATEIbLCKHE AeliCTBUS:

- BJIaJIETh HAaBBIKAMH yueOHO-
HCCIIeIOBATEIbLCKOM u IIPOEKTHOU
JIeATCIBHOCTH, HaBBIKAMU pasperieHust
pooIiem;

- BBIABJIATH IPUUUHHO-CJICICTBEHHBIC CBS3H U
aKTyaJIM3UpOBaTh 3a/a4y, BbIIBUTaTh TUIIOTE3Y
€€  pCIICHWs, HAaXOMWThb apryMEHTbl I
JIOKa3aTesIbCTBAa CBOMX YTBEPXKACHUM, 3a1aBATh
IapaMeTpsl U KPUTEPUU PELLICHHUS;

- aHAMM3MpOBaTh  IOMYyYEHHBIE B  XOJIE
pellieHHsl 3aJaud  Pe3yJbTaThl, KPUTHUYECKU
OLIEHUBATh ux JIOCTOBEPHOCTb,
MIPOrHO3UPOBATh U3MEHEHHne B

HOBBIX YCJIOBHUAX;

IIOHATHUA (XI/IMI/ILICCKI/Iﬁ DJIEMCHT,

aToM, OJJIEKTPOHHas 000JO0YKa
aroma, S-, P-, O-3nEKTpOHHBIC
opbuTanu aTOMOB, HOH,
MOJIEKYJIa, BaJICHTHOCTb,

AIIEKTPOOTPHUILIATEILHOCTD,
CTETeHb OKHUCIICHUS, XUMUYECKast
CBsI3b, MOJIb, MOJIIpDHAsl Macca,
MOJISIDHBIA  00BEM, YTIIEPOJHBIN
CKeJleT, ()YHKIMOHAIbHAS TPYIITa,
pazMKal, W30Mepus, H30MepHl,
TOMOJIOTUYECKHN PsiZl, TOMOJIOTH,
YIJIEBOAOPObl, KHCIOPOA- H
a30TcoJiepKalllie  COEAUHEHMUS,
OMOJIOTUYECKU AKTUBHBIC
BemecTBa  (yraeBOMAbBI, KHUPHI,
OenKku), MOHOMEp, TOJUMED,
CTPYKTypHOE 3BEHO,
BBICOKOMOJICKYJISIPHBIE
COCJIMHEHUS, KpUCTAIIHMYecKas
peleTka, THUIBI ~ XUMHYECKUX
peakuuit (OKUCITUTENBHO-
BOCCTAHOBHTEIIbHBIE, JK30- U
SHJIOTEPMUYECKHE, peakiuu
HOHHOTO  OOMEHa),  pacTBOp,
ANIEKTPOJIUTHL,  HEIIEKTPOIIUTEHI,
AIIEKTPOITUTHYECKAS
JICCOLIUAIINS,
BOCCTaHOBHTEITb,
XUMHUYECKOU
XUMHUYECKOe

OKHCIIUTEb,
CKOpOCTh
peakiuu,

paBHOBecHE),

TEOPUM U  3aKOHBI  (Teopus

XUMHUYECKOTO CTpOCHUS

oprannyeckux BemiectB  A.M.

byrneposa, Teopus

ANEKTPOIUTUYECKON

JUCCOUMALN, TEPHUOIUYECKUN

3akoH /.M. MenpeneeBa, 3aKoH

COXpaHEHUS Macchl),

3aKOHOMEPHOCTH,

CUMBOJIMUYECKHUI

(haKTOIOrHYECKHe

S3BIK  XHMMMH,
CBEIECHUSA O

VKa3pIBalOTCA JINYHOCTHBIE W MeTanpeametHble pe3yabrarsl u3 GI'OC COO (B mocnennei penakimu ot 12.08.2022) B
OTIJIArOJIBHOM (opMe, hopMHpyeMBbIe 00IIe00pa30BaTeIFHON AUCIUILINHON
2 ucuuruiMHapHble (MPEIMETHBIE) PE3YJIbTAaThl YKa3bIBAIOTCA B COOTBETCTBMH C MX MOJHBIM nepeunem Bo GI'OC COO (B
nocneauei penakuuu ot 12.08.2022)




- YMETh NIEPEHOCUTH 3HAHUS B ITO3HABATEIILHYIO
u MIPAaKTUYECKYIO obnactu
JKU3HEIEATEILHOCTH,

- YMeThb MHTETPHPOBATh 3HAHHUS M3 Pa3HBIX
MPeAMETHBIX 00JIaCTeH;

- BBIBUTaTh ~ HOBBIC ~ HWJICH,  IpeyIararh
OPUTHHAJIBHBIC MOXO/IbI ¥ PEIICHHUS,

- CITOCOOHOCTH 1704 HCIIOJIB30BaHUS B
TM03HABATENIHLHON M COITUAILHOM MPaKTHUKE

CBOWCTBAX, COCTaBE, MOJy4YCHUH U
0e30macHOM UCIIOJIb30BaHUU
BO)KHEHIIINX HEOPraHMYECKUX U
OpraHMYECKUX BEIIECTB B OBITY
U TPaKTUYECKOW JAESITeTbHOCTU
YEJI0BEKa,

- YMETh BBIIBJISITH XapaKTepHbIE
MPU3HAKU u B3aUMOCBSI3b
W3YYCHHBIX TIOHATHUH, IPUMEHSITh
COOTBETCTBYIOUIUE MOHATUSA TIPU
ONMCAHUU CTPOEHUS U CBOMCTB
HEOPraHUYECKUX U OPraHUYEeCKUX
BEUIECTB M HUX [PEeBpalllCHUil;
BBISBIIATH B3aUMOCBSI3b
XUMHAYECKHUX 3HAHUU c
MOHATUSIMH M TIPEACTaBICHUSIMU
JIpYyTUX  €CTECTBEHHOHAYUYHBIX
IIPEIMETOB;

- yMETh
HAaMMEHOBAHUS
COCIMHEHUN  MEXITyHAPOIHOIO
Coro3a TEOPETUIECKOU u
IIPUKJIATHOU XUMHUU u
TPUBUATIHHBIC Ha3BaHUs
BOXHEHIITMX BEIIECTB (ITUIIEH,
aneTWIeH, TIHIEpuH, (eHo,
dbopmanbaerun, yYKCYyCHast
KUCJIOTa, TJIMIUH, YrapHbIA ras,
YTIEKUCIBIT ras, aMMHUaK,
raiieHas M3BECTh, HeralieHas
u3BeCTh, TMHUTHEBAas CoAa U
JIPYyTUX), COCTABIATH (HOPMYJIBI
HEOPraHMYECKUX U OPraHUYECKUX
BEIIECTB, YPABHEHHS] XUMUUYECKHX
peakiuii, OOBICHITh WX CMBICI;

HCIIOJIBb30BAaTh
XUMHUYCCKUX

MOJITBEPKIaTh XapaKTepHbIE
XUMHUYECKHE CBOMCTBA BEILECTB
COOTBETCTBYIOILIMMHU
OKCIIEPUMEHTAMU U 3aMUCAMHU
YpaBHEHUH XUMHUYECKHUX
peakuuii;

- yMeTh yCTaHaBJIUBATh
MIPUHA/IIC)KHOCTh W3YYEHHBIX
HEOPTraHMYECKUX u
OpPraHUYECKUX BEIIECTB K
ONpENENEeHHbIM  KJlaccaM |
rpynmnam COCJIMHEHUIA,
XapakTepu30BaTb HMX COCTaB M
Ba)KHEHIIIIIC CBOWCTBA;
OINpeaesaTh BU/IBI
XUMHUYECKHUX CBsI3ei
(koBajieHTHas, VOHHa,
MeTaJuIn4yeckasi,  BOJOPOJHAs),

TUIIbI KPUCTAJUNIMYCCKUX PCHICTOK




BEIIIECTB,; KJIacCH(pHUITIPOBATH
XUMHUYCCKHEC

peakiuy;

- chopMUPOBATH MPEICTABICHUS:
0 XUMHYECKOH COCTaBJIAIOIIEH
€CTECTBCHHOHAYYHOU KapTHHBI

MuUpa, pojii XMMHUHU B IIO3HAHUU

SBJICHUN HIPUPO/IBI, B
(GOpMHpPOBAHUU MBIIIJICHUS U
KYJIbTYpBI JIMYHOCTH, ee

(YHKIIMOHAIBHONH T'PaMOTHOCTH,

HEOOXOMMON sl pelleHus
NPaKTUYECKUX 3a1a4 u
HKOJIOTUYECKH ~ OOOCHOBaHHOIO

OTHOIIEHUS K CBOEMY 3/I0POBBIO
U IIPUPOTHOM CPEAE;
- YMEThb NPOBOJAUTH PACUETHI 110

XAMHYECKUM  (dopMyllaM |
YpaBHEHHSAM XUMUYECKUX
peakuuMid ¢  HUCIOJb30BaHUEM
bU3UIECKUX BEJIMYMH,
XapaKTEepU3YIOIINX  BEIIECTBA C
KOJINYECTBEHHON CTOpPOHBI:
MaccChl, o0beMa
(HOpMaJlbHBIE YCJIOBHS) TIa30B,
KOJINYECTBA BEIIIECTBA;
UCIIOJIb30BaTh CHCTEMHBbIE
XMUMUYECKHe 3HAHUS Ui
HPUHATHS peleHni B
KOHKPETHBIX KU3HEHHBIX
CHUTYyaIUsX, CBSI3aHHBIX c

BCIICCTBAMU U UX IIPUMCHCHNCM.

OK 02.
Hcnons3oBath
COBpPEMEHHBIE
cpencTpa TIONCKaA,
aHanmm3a u
WHTEPIpETAIHN
uHpopMaIuu u
nH(pOpPMaLIMOHHbIE
TEXHOJIOTHH ISt
BEITIOJIHEHUST  3ajad
npodeccroHanbHOM
NESITEbHOCTH.

B o6;1acTH IEHHOCTH HAYYHOT'0 O3HAHUS:

- c(hopMUPOBAHHOCTb MHPOBO33PEHMS,
COOTBETCTBYIOILIETO  COBPEMEHHOMY  YPOBHIO
pa3BUTHUS HayKH U OOIIECTBEHHOW MPAKTHKH,
OCHOBaHHOTO HA JUAIore KyJIBTYp,
CITIOCOOCTBYIOILIETO OCO3HAHHMIO CBOETO MeCTa B

MOJIMKYJIBTYPHOM MHPE;

- COBEPILIEHCTBOBAHNE SI3BIKOBOM 51
YUTATENIbCKOW  KYJBTYpbl ~ Kak  CpeACTBa
B3aPIMOII€I>JICTBI/ISI MCXKIY JIIOAbMHU U TTO3HAHUA
MHPA;

- OCO3HAHME LIEHHOCTH HAay4YHOH JAEATEIbHOCTH,
TOTOBHOCTb ~ OCYIIECTBJISTH IPOEKTHYIO U
HCCIIEIOBATEINIBCKYIO JESITEIIBHOCTb

WMHIIMBUIYaJILHO U B TPYIIIIE;

OBiageHne yHUBepPCAJIbHBIMHU Y4eOHBIMU
M03HABATEJIbHbIMU AeiiCTBUSIMU:

B) padota ¢ uHdopmanuei:

- BIAJICTh HABBIKAMU TOIYYEeHUs] MHGOPMAIUU
U3  HCTOYHHKOB pasHbIX  TUIIOB,
CaMOCTOSITETIHHO OCYIIECTBISTh MOUCK, aHAJIH3,
CHCTEMaTU3aIIUI0 u UHTEPIPETALINIO

- YMEThH IJIaHUPOBATb u
BBIIIOJIHATH XUMHUYCCKHM
SKCIICPUMCHT (HpeBpaH_[eHI/ISI
OpraHn4eCKux BCIICCTB Ipn

HArpeBaHWM, TIOTyYeHHUE JTHIICHA
M  H3YYEHHE €ro  CBOICTB,
Ka4eCTBCHHBIC  PEaKIMi  Ha
IBICTH/IBI, KpaxMall, YKCYCHYIO
KUCJIOTY; JICHaTyparus OeNKOB
Npyd  HArPEBaHWUH,  I[BETHBIC
peakimu  O€NKOB;  MPOBOAUTH
peaknuy ~ HMOHHOTO  OOMEHa,
ONpeAensiTh Cpeay  BOIHBIX
pacTBOpOB, KayeCTBEHHbIE
peaknuu Ha cyibdar-, kapooHaT-
U XJIOpUJ-aHUOHBI, HA KAaTHOH
aMMOHHSI; pemarb
SKCIIEPUMEHTATbHBIE 3a7aul T10
TeMam "Metamibr" u
"Hemetamibl'") B COOTBETCTBUU C
TpaBUIIaAMHU TEXHUKHU
0€30MacHOCTH MpHU OOpAILICHUH C




UHpOpMaIU Ppa3IUYHBIX
(dhopM TIpeICTaBICHHS,

- CO37IaBaTh TEKCTHI B Pa3IMYHBIX (opMarax ¢
y4eToM Ha3HaueHHs1 MH(GOPMAIMU M IETICBOU
ayJUTOpUH, BBIOMpas ONTUMAIBHYIO (hopmy
NPE/ICTABIICHUS M BU3YaJIH3allNH;

- OIICHHMBATh JIOCTOBEPHOCTb, JISTUTUMHOCTD
uH(OpPMAIIK, €€ COOTBETCTBHE NPABOBBIM U
MOPaJIbHO-ITHUYECKUM HOpMaM;

- HCTOJIL30BaTh CPENICTBA MH(POPMAIIMOHHBIX U
KOMMYHHKAITMOHHBIX TEXHOJOTHU B PEIICHUU
KOTHUTHBHBIX, KOMMYHHUKATUBHBIX U
OpPraHM3aIMOHHBIX 3a/ad C COOII0JCHHEM

BUJIOB u

TpeboBaHU SPrOHOMUKH, TEXHHUKU
0€30MacHOCTH, TUTHUCHEI,
pecypcocOepexeHus, MIPaBOBBIX u

THYECKUX HOPM, HOPM HH(POPMAITMOHHON
0€30I1aCHOCTH;

- BJIAJICTh HABBIKAMHU PACIIO3HABAHUS M 3alLUThI
uH(popMaLy, MHPOPMAIMOHHONW 0e30MacHOCTH
JIMYHOCTH

BEILIECTBAMH U  J1aOOpaTOpPHBIM

00Opy/ZIOBaHUEM;  TPEICTABIISTH
pe3yIIbTaThl XUMHYECKOTO
dKCIIEpUMEHTa B (opMe 3amucH
YpaBHEHHH  COOTBETCTBYIOIINX
peakimii  u  (GOpPMYIHPOBATH
BBIBOJII HAa  OCHOBE  3THX
pe3yJIbTaTOB;

- yMeTh aHATM3UPOBAThH
XUMHUYECKYIO uH(OopMaIuIo,
MOTy4aeMyto u3 Pa3HBIX

HCTOYHHUKOB (CPEACTB MAacCOBOU
uHpopmaiu, cetb MHTepHEeT u
apyrue);

- BJAJETh OCHOBHBIMU METOJAMH
HAYYHOTO TIO3HAHUSI BEIIECTB M
XUMHYCCKUX SIBIICHUI
(HabmronieHue, W3MEpEHUE,
AKCIEPUMEHT, MOJICJIMPOBAHHUE);

- YMETh MPOBOJIUTH PACUYETHI IO

XUMUYECKUM  opMysaM U
YPaBHCHUSM XUMHYECKHX
peakuuid ¢  HMCIOJb30BAaHUEM
bU3UIECKUX BEJIMYMH,
XapaKTepU3YIOIINX BEIIeCTBA C
KOJINYECTBEHHON CTOpPOHBI:
Macchl, oObemMa (HOpMaJIbHbIE
yCIIOBUSI) Ta30B, KOJUYECTBa
BEIIECTBA; UCIIOJIb30BATh

CHUCTCMHBIC XMMHNUYCCKHUEC 3HAHUA

Ui TPUHSATHS — pelleHuil B
KOHKPETHBIX KU3HEHHBIX
CHUTYaIHsIX, CBSI3aHHBIX c

BCHICCTBAMU 1 UX TPUMCHCHHUCM

OK 04.
DddexTuBHO
B3aMMO/IEHCTBOBATh
u pabortath
KOJIJICKTHBE
KOMaHJIe.

B
n

- TOTOBHOCTb K CaMOpa3BUTHIO,
CaMOCTOSITETIBHOCTH U CaMOOTIPEEIIEHUIO;
- OBJIQJICHNE HaBbIKaMH yueOHo-

WCCIIEI0BATEIbCKOM, IPOEKTHOM M COLMAIBHOMN
NeSITeIbHOCTH;

Ogananenne YHHUBEPCAJIbLHBIMU
KOMMYHHMKATHBHBIMH JICHCTBHUSIMH:

0) coBMeCTHAs /IeSITeJIbHOCTD:

- IMOHMMAaTh WU HCIIOJIB30BaTh MPCUMYIICCTBA
KOMaH/THOW ¥ MHIUBUIyaJIbHOU PaOOTHI;

- TPUHUMATH LI COBMECTHOM JEATENIbHOCTH,
OpraHHW30BbIBaTh M KOOPAWHUPOBATH JICHCTBUS
[0 €€ JOCTWKEHHUIO: COCTaBJISATh IUIAH
JNEUCTBUM, paclpeAeisiTh pojd C Yy4ETOM
MHEHUI yYaCTHHKOB OOCYXIaTh pe3yJIbTaThl
COBMECTHOI paboTh;

- KOOPIVHUPOBaTh M BBIIOJNHITH pPadOTy B
YCIOBUSIX ~ PEAJbHOrO,  BHUPTYaJIbHOIO U
KOMOWHHUPOBAHHOTO B3aUMOJCHCTBHS,

- OCYLIECTBJISITh TO3UTHUBHOE CTPATErHYECKOe

- YMEThH IUIaHUPOBATb u
BBIIIOJIHATH XAUMHYECKHI
SKCIICPUMCHT (npeBpameHwI
OpPraHn4cCKux BCHIICCTB Ipu

HarpeBaHuM, MOJIyYeHUE dTHIIEHA
U  HU3yYEHUE €ro  CBOICTB,
KaueCTBEHHBIE  pEakiMd  Ha
aIBAETUIbI, KpaxMmall, YKCYCHYIO
KUCJIOTY; JeHaTypaius OelKoB
NpyU  HAarpeBaHWHW,  LIBETHBIC
peakiuu  ONKOB;  MPOBOJIUTH
peaknmuy  HMOHHOTO  OOMEHa,
OmpeneNniaTh  CpeAy  BOJHBIX
pacTBOpOB, Ka4yeCTBEHHbIE
peakiuu Ha cynbgar-, KapOoHaT-
U XJIOpUJI-aHUOHBI, Ha KaTHOH
aMMOHUSI; pemarb
AKCIIEpUMEHTAIbHBIE 3aJaudl 0
TeMaM "Metasmibr" u




MOBEICHUE B PA3MUHBIX  CUTYallUsX,
TIPOSIBIISATH TBOPYECTBO M BOOOpaKeHHE, OBITh
WHUIMATABHBIM

OsaaneHue YHHBEPCAIBLHbIMH
PeryJIsiITHBHBIMH JIEHCTBHSIMHU:

I) IPUHATHE ce0sl U APYTUX JIIOJei:

- IPUHUMAaTh MOTHUBBI W apPryMEHThI APYTHX
mrozein npu aHanm3e pe3yJIbTaToB
JeSITEIIbHOCTH;

- MpU3HAaBaTh CBOE MPaBO M TIPaBO JPYTUX
JIIOJCH Ha OIIMOKH,

- pa3BUBaTh CHOCOOHOCTh TIOHUMATh MHpP C
MTO3HIIMH IPYTOr0 YEIOBEKA,

"Hemetasuibl") B COOTBETCTBUM C
NpaBUIaAMHU TEXHUKU
0€30MacHOCTH NpU OOpaIleHUH ¢
BELIECTBAMU U J1JA0OPAaTOPHBIM

00OpyZIOBaHMEM;  TIPEACTABIISTH
pe3yJIbTaThl XUMHYECKOTO
JKCIepUMEHTa B (opMe 3amucu
YPaBHEHUH  COOTBETCTBYIOLIUX
peakimii U (GOpMyJIMPOBATH
BBIBOJBl Ha  OCHOBE  ITHX
pe3yJIbTaToB

OK 07. B 00/1acTH 3K0/710rM4€CKOr0 BOCIIMTAHNS - chopMHPOBaTH TPEACTABICHUS:
ConelicTBOBaThH - c(hOopMHPOBAHHOCTH AKOJIOTHYECKON | O XMMHYECKOW COCTaBJISIOLIEH
COXpaHEHUIO KyJbTypbl, TOHUMaHUE BIMUSHUS COLIMAJIBHO- | €CTECTBEHHOHAYYHOW KApPTUHBI
OKpY>alomel cpebl, | SKOHOMUYECKUX  MPOLECCOB  HA  COCTOSHUE | MHPA, POJIM XHMHUHU B MMO3HAHUH
pecypcocOepeKeHHIO, TIPUPOTHON W COLMAIBHOM CpPEIlbl, OCO3HAHHE | SBJICHUN MPUPOJIBL, B
NPUMEHATh  3HAHHA | [VIOOAIBLHOrO  Xapakrepa  9KOJOIHYECKHX (GOpPMHUPOBAHUM MBIIIJICHUS H
06 U3MeHeHuu | Ipodiem; KYJIBTYPbI JUYHOCTH, ee
KJIMMaTa, HPUHIMIbE | - [UIAHAPOBAHUE M OCYIIECCTBIICHHE JCHCTBHIA B | (YHKIIMOHAIBHON T'PaMOTHOCTH,
GEpPEKITHBOrO oxpyzxa}omeﬁ cpelie Ha OCHOBE 3HAHUS LeNiel | HEOOXOOMMOM A pelIeHHs
IPOM3BOJCTEA, YCTOWYHUBOTO pa3BUTHS YEJIOBEUECTBA; | MPAKTUYECKUX 3a/1a4n
> deKTUBHO AKTHBHOE HEMNpHATHE JCUCTBHUM, TPUHOCSIIUX | SKOJIOTUYECKH  OOOCHOBAHHOTO
NefiCTBOBAT B | BPEI OKpyKaroIei cpene; OTHOLICHHS K CBOEMY 3/I0POBBIO
Ype3BLIYAIHBIX - yMEHHE MIPOTHO3UPOBATh | U MPUPOJHOU CPEAE;
CHTYAIHSX. HeOIaronpusTHHIE 9KOJIOTHYECKHE | - YMETh COOMIOAaTh TMpaBuIIa
MOCTIEJICTBUS NPEANPUHIMACMBIX | SKOJIOTHYECKH I1e7IecO00pa3HOro
JNEUCTBUM, PEAOTBPAILATh UX; MOBEJICHUSI B OBITY W TPYJOBOU
- pacimpeHue OIbITa JEATENIbHOCTU | JACATCIIBHOCTH B TEIISIX
AKOJIOTMYECKON HANPaBIEHHOCTH; COXpaHEHHs CBOETr0 3/I0pOBbS U
- OBJIQ/ICHHE HaBbIKAMHU y4eOHO- | OKpY>KaroIIel MPUPOTHON CPEJIbl;
HCCIICA0BATCIIbCKOM, IPOCKTHOU W COLIMAJIbHOH YYUTHIBATh OIIACHOCTDH
HACATCIIBHOCTH; BO3CUCTBUSA Ha JKUBBIE
OpraHU3MbI OIpeAETIEHHbBIX
BEIIIECTB, MOHUMAs CMBICIT
MoKa3ares MIPEESIbHON
JIONYCTUMOW KOHIIEHTpAIlUU
IIK 2.1 - yYMEHHE OIpEeAeIATh KOHCTPYKTHBHBIE | - COPMHUPOBATH MPEICTABICHHUS:
[InanupoBaTh U | OCOOEHHOCTH  yCTPOMCTB W TpUOOPOB | O CBOMCTBAX METAJUIOB, CIUIABaX,
OpraHU30BbIBATH AIEKTPUYECKUX YCTAHOBOK U CETEH; BUJAX  KOPPO3UH, obnactu
paboTy MO pEMOHTY | -  TMOHMMAaHHUE  CHUCTEMbl  TEXHMYECKOTO | MPUMEHEHHUS HEMETAJUIMYECKUX U
o0opy1oBaHUs OOCITy’)KMBaHHsI M PEMOHTAa YCTPOMCTB U | KOMIO3UIIMOHHBIX MaTEepHAJIOB,

pUOOPOB ANEKTPUUYECKUX YCTAHOBOK U CeTel

CBOMCTBAX HEOPraHWYECKHX U
OPraHUYECKUX COCIMHEHHI,
0e30macHOM MCHOJIb30BaHUH
BAKHEHIIIMX HEOPTraHUYECKUX M
OpPraHMYECKHUX BEIIECTB B OBITY
U TPAKTUYECKOW IEATEIBHOCTH
YEJIOBEKa.




B pesynbrare ocBoeHUs MporpamMmbl y4eOHOTO MpeaMeTa peanu3yercs MporpaMMa BOCIUTAHUS,
HarpaBJieHHas Ha (pOpMUPOBaAHUE CIICTYIONMINX JIMYHOCTHBIX pe3ysbTaTtoB (JIP):

JIP 2 IlposiBigronnii akTUBHYIO TPAXKIAHCKYIO MO3HIUIO, JEMOHCTPUPYIOIIUA TPUBEPKEHHOCTh
MIPUHLIMIIAM YECTHOCTH, INOPSAIOYHOCTH, OTKPBITOCTH, KOHOMUYECKM AKTHBHBIH M YYacCTBYIOLUIMI B
CTYJEHYECKOM U TEPPUTOPUATIHLHOM CaMOYIpPABIEHUWH, B TOM YHUCJIE HAa YCJIOBUAX J10OpPOBOJILYECTBA,
MPOAYKTUBHO B3aWMOJICHCTBYIOMIMIA M YUaCTBYIOIIHUH B ESITEILHOCTH OOIIECTBEHHBIX OPraHU3aIuil.

JIP 4 IlposiBasitominii 1 AEMOHCTPUPYIOMIMM YBaKEeHUE K JIFOJISIM TPYJa, OCO3HAIOLIUN LIEHHOCTh
cobctBeHHoro Ttpyaa. Crpemsimmiics K ¢GOPMHPOBAHHIO B CETEBOM cpeie JHUYHOCTHO U
poecCHOHATEHOTO KOHCTPYKTHBHOTO «ITU(POBOTO CIIEIay.

JIP 16 Ilpuobperenne oOy4yarOIIMMHUCS COLMAIBHO 3HAYMMBIX 3HAHUH O TMpaBWJIAX BEICHUS
9KOJIOTUYECKOr0 00pa3a JKU3HU O HOpMax M TPaJULMIX TPYIOBOH AEATEIBHOCTH YEJIOBEKAa O HOpMaxX U
TPaJUIHAX TOBEICHUS YEIOBEKAa B MHOTOHALIMOHAIBHOM, MHOTOKYJIBTYPHOM OOIIECTBE.

JIP 23 TlonyuyeHune 00y4aromMMHCS BO3MOXKHOCTH CAMOPACKPBITHS i cCaMOpeaTu3alus JMYHOCTH.

JIP. 30 OcymecTBisOmUil MOUCK W HUCMHOJb30BaHUE HWHPOpPMALUMU, HEOOXOAUMON s
3 QEKTUBHOTO BHIMOJIHEHNS PA3IMYHBIX 3a/1a4, TPO(PECCHOHATBHOTO U JINYHOCTHOTO Pa3BUTHSL.



2 CTPYKTYPA U COAEPXKAHUE YYEBHOU JUCIUATLIAHBI

2.1 O0beM yueOHOH IMCUMIJIMHBI M BUABI Y4e0HO0I padoThl

Bua yueOHoii paGoThl

O0BEéM B yacax

O0béM o0pa3oBaTeIbHOI MPOrpaMMbl Y4eOHOM JMCIUIIIHHbI 72
B TOM YUCIJIE:
OcHoBHOe coepxaHue 72
B TOM YHUCIJIE:
JICKIINY, YPOKHU 34
MPAKTUYECKHUE 3aHATUS 28
1a00paTOPHBIE 3aHATHS 10
IIpodeccnoHaIbHO-0PUEHTHPOBAHHOE COACPKAHUE
B T.4..
TEOpEeTUIEeCKoe OO0yueHUe 34
MPAKTUYCCKHUE 3aHITHS 28
1a00paTOPHBIE 3aHATHS 10
KOHTPOJIbHbIE Pa00THI 2
B coomeemcmeuu ¢ yuebnvim naanom no umozam | cemecmpa ammecmayus
nposooumcs 6 hopme KOHMPOILHOU Pabombl.
[Ipome:xxyTounasi arrectamus (B popme auddepeHInpoBaHHOTO 3a4€Ta) 2




2.2 TemaTn4yecKHUil IUVIaH U COlePKaAHUE Y4eOHOM TN CHUIITTHHBI

1 2 3 4
dopMupyemble
HanMeHoBaHMe pa3/ieioB U TeM Coaep:xanue yueOHOro MaTepnaJia, NpaKTHYeCKHe U JJa00paTOpHbIE 3aHATHS, O0bem Kogllze}i;?m"
caMoCTosiTeIbHAsA padoTa 00yyaomuxcs 4yacos n(nqn)(,)ch,I:e
pesyabTarsl (JIP)
Pasnea 1. Teopernyeckne 0CHOBbI XUMHUH 8
Tema 1.1 Ctpoenue aToMOB. 1.1.1 OcHoBHBbIE MOHATHS U 3aKOHBI HEOpraHudeckou u oduieit xumun. [lepuoauueckas OK 01 OK 02
[Iepuoanueckuii 3aKOH U cucreMa xumudeckux iemeHToB [.M. MenaeneeBa. CTpoeHue aroma JIP 16,23,30
NEPUOANYECKAs CUCTEMA Conep:xanue yueOHOro Marepuasa
XUMUYECKUX ieMeHToB J[. 1. CoBpemeHHast Mozielb CTpoeHHsT aroMa. CHMBOJIMYECKMH SI3bIK XMMHU. XUMWYECKUH DJIEMEHT.
Menpeneena OnekTpoHHas KoH(purypaius atoma. Kiaccudukaims XHMHYECKHX dJieMeHTOB (S-, p-, d-
2JIEMEHTHI). BaneHTHbIe 271eKTpoHbl. BageHTHOCTb. DIIEKTpOHHAS IPUPOAA XUMHUYECKON CBSI3H.
DJeKTpOOTpULIATENIBHOCTh. BUbl XUMUUECKOI CBSI3U (KOBAJIE€HTHAsl, MOHHAs, METaUTMUYEeCKas,
BOJIOPO/IHAsT) U CIIOCOOBI ee 00pa30BaHusl. 2
Ilepromnueckast cucrema xumuueckux dieMeHToB J[.M. MenneneeBa. DU3MYECKUN CMBICT
Iepromnueckoro 3akona J[.M. MenneneeBa. 3akOHOMEPHOCTH M3MEHEHHS CBOWCTB XUMHYECKHUX
3JIEMEHTOB, 00Opa3yeMbIX MMHU TPOCTHIX U CJIOXKHBIX BEIECTB B COOTBETCTBHU C IOJIOKEHUEM
XUMHYECKOro 3rieMenta B Ilepuommueckori cucreme. MUpOBO33PEHYECKOE M HAyYHOE 3HAYEHHE
[lepromnueckoro 3akona [I.M. MenneneeBa. IIpornossr .M. MenneneeBa. OTKpbhITHE HOBBIX
XUMHYECKHX 3JIEMEHTOB
1.1. 2 TIpakTuyeckoe 3ansiTue Nel PemeHune mpakTUKO-OPHUEHTHUPOBAHHBIX PACUETHBIX
3a7a4 1no Teme: "OCHOBHBIE KOJIMYECTBEHHBIE 3aKOHbI M pacueThl [0 YpaBHEHUSIM OK 01 OK 02
XUMHYECKHUX peakiui'” 2 K 2.1
IIpopuiabHbie 1 NpodecCHOHATBHO 3HAYUMbIE JJIEMEHTHI COAePKAHMA: XUMUYECKHE TP 2.4.1 6'23 30
SBJICHUSI B OCHOBE TEXHOJIOTMUYECKHUX OIEepaluii Ha MPeArnpHUsATHIX KEJIe3HOJOPOKHOTO T
TpaHcnopTa (HarulaBka Py PEMOHTHBIX pa00TaxX, HAHECCHUE JJAKOKPACOYHBIX TIOKPBITHH).
1.1.3 IIpakTnueckoe 3ansaTue Ne2 PerieHue NPaKTHKO-OPUEHTUPOBAHHBIX PACUETHBIX
3agau no teme: llepuommyeckas cucremMa xumudeckux siemeHtoB .M. Menpaeneesa. OK 01 OK 02
Crpoenne atoMa 2 IK 2.1

HpO(l)I/IJII)HbIe Hu l'[pO(l)eCC]/IOHa.TIbHO SHAYUMMBbIC€ JJIEMEHTBI COACPKaHUA. OcHOBHBIE
XUMHYCCKHUC 3daKOHBI, TCOPUU U YUCHUA CHOCO6CTBYIOT boiee INOJJHOMY MW OCO3HAHHOMY

JIP 2,4,16,23,30




2

NOHUMAHHMIO XUMHUYECKUX TPOLECCOB Id (POPMUPOBAHUS HAYYHOTO MHPOBO33PEHHS; Kak
OCHOBBI JUIl KOJIMYECTBEHHBIX pACYETOB U PELICHHs MHOIME PpAaCyYETHBIC 3a7a4u
IIPAKTUYECKOr0 ¥ TEXHOJOTMYECKOr0 3HAYCHUSI.

1.1.4 IlpakTuueckoe 3anaTue Ne3 PerieHue >KCrEepUMEHTANBHBIX 3a/lad MO TeMe: THITbl
XUMHYECKHUX CBS3€. TUIBI KPUCTAINIMYECKUX PELIETOK

IpoduabHble U NpodeccHOHATIBLHO 3HAYHMMbIE 3JIEMEHThI colep:kaHusi. BemjectBa ¢
aTOMHOM ¥  METAUIMYECKONM  KPUCTAUIMYECKUMU  pPELIETKaMU  KakK  KOMITOHEHTBI
MOJyIPOBOJHUKOBBIX ~ MaTepuaioB, (OTOIIEMEHTOB, JHUOAOB, HHTETPAIBHBIX U
AIEKTPUUYECKUX CXEM.

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

Pa3nen 2. Xumuueckne peakuumn

10

Tema 2.1 Tunbel XUMHYECKUX
peakuui

2.1.1 Knaccudukanus v TUIIBI XUMHUUECKUX PEAKIM HEOPraHMUECKUX COSTUHEHHM

OK 01 OK 02
IIK 2.1
JIP 4,16,23,30

Conep:kanue y4e0HOTro MaTepuaa

Knaccudukanus v THUNBI XUMUYECKMX pEaKIHUA C y4yacTHEM HEOPraHMYECKHUX BEIIECTB.
CocraBieHrne ypaBHEHUH peakIMil COeIUMHEHMsS, Pa3lOKEeHHs, 3aMellleHusi, oOMeHa, B T.4.
peaxiuii TopeHus, OKUCIIEHUsI-BOCCTAHOBICHHUS.

YpaBHeHHsSI  OKHCIIeHUS-BOccTaHOBiIeHUA. CTemeHb  okucieHus.  OKHUCITUTENb |
BoccTaHOBUTENh. (COCTaBI€HHME W  YpaBHUBAHUE OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX
peaxiuii MeToI0M dJIEKTpOHHOro OanmaHca. OKUCIUTENFHO-BOCCTAHOBUTEIBHBIC PEaKIIUU B
MIPUPOJIE, MPOU3BOJICTBEHHBIX POLIECCAX U )KU3HEAEATEIbHOCTH OPTaHU3MOB.

2.1.2 TIlpakTtuyeckoe 3ansitue Ned4 PemieHue 5SKCIepUMEHTAIBHBIX 3a7ad IO TEME:
"OKHUCIUTEIBHO-BOCCTAHOBUTEIBHBIE PEAKIINM"

IIpodguiabHbie W NpodecCHOHATBHO 3HAYMMBbIC JJIEMEHTBHI COJEpPKAHUs. 3HAa4YCHHE
OKHCIIUTEIbHO-BOCCTAHOBUTEIIBHBIX ~ pE€aKUMH B TNPHUPOAE M  HA  NPEANPHUATHIX
JKEJIE3HOJOPOKHOM oTpaciyu. OKUCIUTEIPHO — BOCCTAHOBUTENIBHBIE IPOLECCHl KAK OCHOBA
MPOLIECCOB KOPPO3UH METAIIOB, pabOThl XUMHUYECKHX UCTOUHUKOB TOKA U aKKYMYJISITOPOB U

T./.

OK 01 OK 02
IK 2.1
JIP 4,16,23,30

Tema 2.2 DiiekTpoIuTHYECKAS
JTUCCOIHALIMA M HOHHBII 00MeH

2.2.1 PacTBopeHne Kak (pU3UKO-XUMHUIECKUN TTPOIIECC.

OK 01 OK 04
IK 2.1
JIP 4,16,23,30

Copepxanue yyeOHOro MmaTepuaJia
Teopust >neKTpoIUTHYECKON nucconranuu. MoHbl. DIEKTPOIUTHI, HEAJIEKTPOIUTHI. Peakumn
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noHHoro oomena. CocTaBiieHHE peaKHI/Iﬁ HOHHOTO 0OMeHa IMYTEM COCTABJICHUA UX IIOJIHBIX U
COKpAIICHHBIX HOHHBIX ypaBHeHHfI. Kucnorao-ocHoBHBIC pcaKknuu. 3aI[aHI/I}I Ha COCTaBJICHHUC
HOHHBIX peaKHI/II‘;I.

HpaKTquCKOG HUCIIOJIB30BaHHUC peaKquI HOHHOTO OOMEHa U TUAPOJIM3a B TCXHOJIOTHICCKUX
nmponeccax KEJIC3HOAOPOIKHOI'O TpaHCIIOPTaA. [ToHsTHS: TaIbBaHOCTET us1, raJlbBaHOILIIACTHUKA,
HX IPAKTHYCCKOC 3HAYCHHUE B KCJIC3HOAOPOKHOM XO3SHCTBE.

2.2.2 JladopaTopHoe 3aHsaTHe (padora) Nel "MccienoBaHue CBOMCTB 3JEKTPOJIUTOB.
Onpenenenne pH cpeapl pacTBopoB. Teopus 3IEKTPOIUTUUECKON TUCCOITHAIN"
IpoduabHbie U NpodeccuOHAIBLHO 3HAYMMbIE 3JIEMEHTbI COiePKAHUA. AKKYMYJISTOPBI:

OPUHIUI HMX padoThl, MX NPUMEHEHHE B YCTPOMCTBaX M NPUOOPax IIEKTPUUYECKHX
YCTaHOBOK U CETEH.

OK 01 OK 04
IIK 2.1
JIP 4,16,23,30

2.2.3 JlaGopaTopHoe 3ansitue (padora) Ne2 "Peakuuu nonnoro oomena. I'maponus coneid”
IIpopuiabubie H NPopecCHOHANBHO 3HAYMMBIE 3JIEMEHThI coaepkanud. [IpuMenenre Ha
YKEJIC3HOJOPO’KHOM TPAHCIIOPTE PEAKIIMU MOHHOTO 0OMEHa I YMATUYEHUS BOJIbI (CHIDKCHHE
KoHLeHTpauy HoHoB Ca®* m Mg?"). Tuaponus Ha NpeanpHATHSX SKEIe3HOIOPOKHOIO
TpaHCIOPTA.

OK 01 OK 04
IK 2.1
JIP 4,16,23,30

Pa3zpnen 3. CTpoeHune BeliecTBa U CBOMCTBA HEOPraHMYECKUX BELIECTB

14

Tema 3.1
HOMEHKJIaTypa

Knaccudukanms,

u

HCOPTraHNYCCKUX BCIICCTB

CTPOCHUC

3.1.1 OcHOBHBIE KIIaCCHI CJIOXKHBIX HEOPTAaHMUECKUX COCTMHEHUH.

OK 01 OK 02
IIK 2.1
JIP 4,16,23,30

Conep:xkanue yueOHOro Mmarepuasa

[Tpenmer Heopranuueckoil xumuu. Knaccudukanus Heopranuueckux BemiecTs. [Ipocteie u
cilokHble BemiecTBa. (OCHOBHBIE KJIACChl CIIOKHBIX BEIIECTB (OKCHUABI, THUAPOKCH]IBI,
KHCJIOTBI, COJIM). B3auMOCBSI3b HEOPraHMYECKUX BELIECTB. ArperaTHble COCTOSIHUSA
BemiecTBa. Kpucramnmdeckue u amopdHble BemecTBa. THUIBI KPUCTAIIMYECKUX PELIETOK
(aToMHasi, MOJEKYJSpHas, MOHHAas, MeTa/lInueckas). 3aBUCUMOCTb (U3UUYECKUX CBOWCTB
BEUIECTBA OT THUIA KPHUCTAUIMYECKOM PEIIETKH. 3aBUCHUMOCTb XUMHUYECKOW AKTUBHOCTH
BEUICCTB OT BHJA XUMHYECKOM CBSI3M M THUINA KPUCTAIIMYECKOW pemieTkd. IIpuumHel
MHOTr000pa3usi BELIECTB

3.1.2 IIpakTuyeckoe 3ansitue NeS PermieHne sKCIepUMEHTANIBHBIX 33/1a4 110 TeMe: YucThie
BEILIECTBA U cMecH. [lucniepcHble CHCTEMBL.

I[IpopuiabHbie U MPogecCHOHATBLHO 3HAYMMBIE 3JIEMEHTHI coep:kaHusa. CTeKIOMIACTUK
KaK OCHOBA JJIsl U3TOTOBJICHUS AeTaJleil yCTPOUCTB U MPUOOPOB ANEKTPUUECKUX YCTAHOBOK M

OK 01 OK 02
IK 2.1
JIP 4,16,23,30




1 2 4
ceTen..
Tema 3.2  ®wusuko-xumudeckue | 3.2.1 Meramisl. [Tonoxenue B [ICXD JI.M. MenneneeBa, ocobeHHocTH ctpoeHus. Kopposus OK 01 OK 02
CBOMCTBA HEOPraHUYECKHUX BEIIECTB | METAJJIOB. METO/IbI 3a1U Tl KOHCTPYKLUN TOABUKHOIO COCTaBa IIK 2.1
JIP 4,16,23,30
Conep:kanue y4e0HOIro MaTepuaJia
Mertamnbl. OOme pusnueckre U XMMUYECKHE CBOMCTBA MeTauioB. CrocoObl MOTy4YEeHUS.
3HaueHUE METaUIOB M HEMETAUNIOB B MPUPOAE U IKU3HEAEATEIbHOCTU YEJIOBEKa H
opranu3mMoB. Koppo3usi MeTamnoB: BHUIBI KOPPO3UH, CIOCOOBI 3alIUThl METaNIOB OT
KOppO3UH
3.2.2 IlpakTuyeckoe 3aHsTHe Ne6 PermieHue O>KCIEpUMEHTAIBHBIX 3a/ad 10 TEME:
"Merasmib"
IpopuabHbie U nMpodeccHoHAIBLHO 3HAYUMBbIE 3JIeMEHTHI colep:xkaHusi. B xo3zsiicTBe OK 01 OK 02
ANIEKTPU(UKALIMK U SHEPreTUKH OCHOBHOE KOJMYECTBO IIBETHBIX METAJUIOB PACXOIYIOTCS K 2.1
IIPU PEMOHTHBIX pabOTax Ha KOHTAaKTHOH ceTH (3aMeHa MEIHBIX KOHTaKTHOTO MPOBOJA U 1P 4.16 ’23 30
HECYIIIETO TPOCa), a TAKXKe NPU YCUICHUH U PEKOHCTPYKIIUU YCTPOUCTB ANEKTPOCHAOKEHUS. T
Oco0eHHOCTH KOPPO3UH  3KEJIE3HOJIOPOKHBIX OINOpP KOHTAKTHOM CETH, PaCIOJIOKEHHBIX B
Pa3IMYHbIX KIMMAaTHYECKHUX MOsCaX.
3.2.3. Hemeramnsl. [Tonoxenue B [ICXD JI.1. MenaeneeBa, 0COOEHHOCTU CTPOSHUS OK 01 OK 02
[IK 2.1
JIP 4,16,23,30
Conep:xanue yueOHOIro MaTepuaJia
Hewmeramnel. OOume ¢usnueckue M XMMUYECKHE CBOWCTBA HEMETAUIOB. THUIUYHBIE
cBoiictBa HemetaiioB [V- VII rpymnn. Knaccudukanuss 1 HOMEHKIATypa COeIMHEHHN
HeMmeTaJsioB. [IpuMeHeHne Ba)XHENIINX HEMETANIOB U UX COEUHEHHUH B XKEJIE3HOAOPOKHOM
xo3sicTBe KpyroBopoThl OMOT€HHBIX 3JIEMEHTOB B IPUPOJIE
3.2.4 Tlpaxktuuyeckoe 3aHsiTme Ne7/ PemieHue SKCHEpUMEHTAIBHBIX 33734 IO TEMe:
" " OK 01 OK 02
Hewmerannst K 2.1
I[IpoduiabHblie U NpodeccHoOHATBLHO 3HAYUMBbIE 3JIEMEHThI cojepxanus.. CeneH — OCHOBa TP 4.16 '23 30
JUISl N3TOTOBJICHHUS BBITIPSMUTENIEH U (DOTOAJIEMEHTOB. T
Tema 3.3 WNnentudukamus | 3.3.1 ['eneTnueckas CBSI3b HEOPraHUIECKUX COSTMHEHHUN OK 01 OK 02
HEOPraHUYECKUX COCAUHEHUI Hrorosasi koHTpoJibHasi padora Nel IIK 2.1
JIP 4,16,23,30

Conep:xaHue y4eOHOro MaTepuaJia




1 2 3 4
XUMHUYECKHE CBOWCTBA OCHOBHBIX KJIACCOB HEOPraHMYECKMX BeliecTB  (OKCHIIOB,
THJIPOKCUIOB, KUCIIOT, COJieH ¥ J1p.). 3aKOHOMEPHOCTH B W3MEHCHHMH CBOWCTB MPOCTHIX
BEIIECTB, BOJOPOIHBIX COCIUHEHWH, BBICIIMX OKCHUIOB W TUAPOKCUAOB. MmeHTuukamms
HEOPTraHMYECKUX BEIIECTB C HKCIONB30BAHHMEM UX (U3UKO-XMMHUYECKUX CBOKCTB,
XapaKTEePHBIX KAUECTBCHHBIX PEAKIIUN
Hmoz | cemecmpa: MaxcumanbHas yaeOHast Harpy3ka (BCero) 32
O0s3aTenbHas ayAUTOpHAs yueOHast Harpyska (Bcero) 32
IIPaKTUYECKUE 3aHATUA 14
nabopaTopHble 3aHATHS (PabOThI) 4
KOHTpOJIbHas paboTa 2
Pasnen 4. CTpoeHue U CBOICTBA OPraHMYeCKUX coeTMHEeHUIt 32
Tema 4.1 Knaccudukanus, | 4.1.1 [Nonstre 06 opraHMYeCKHX BEIIECTBAX, MX MPUMEHEHHUE Ha JKEIe3HOU Jopore. OK 01 OK 02
CTpOCHHE 51 HOMEHKJIATypa [IK 2.1
OPraHUYECKUX BEILIECTB JIP 4,16,23,30
Conep:xanue yueOHOro MaTepuaJia 2
[losiBneHre W pa3BUTHUE OPraHMYECKOM XMMHHM Kak Haykd. [Ipeamer opraHmueckod XHMHUU.
MecTo M 3HaY€HHWE OpPraHUYECKOM XHMHHU B CHUCTEME €CTECTBEHHBIX HayK. XUMHYECKOE
CTPOCHHME KaK TNOpATOK COEIUHEHHS AaTOMOB MOJIEKYJE€ COTJIACHO UX BaJE€HTHOCTH.
[TpyMeHeHre OpraHMYeCcKUX BEIIECTB Ha JKeJIE3HOM opore
4.1.2 Teopust A.M. Bytneposa. Knaccuduxanus opraHu4eckrux BELIeCTB. OK 01 OK 02
IK 2.1
JIP 4,16,23,30
Conep:xxanue yueOHOro MaTepuasia 2
[TonoxxeHust TeOpUM XMMHUYECKOTO CTPOEHUsl opraHundeckux coequHennii A.M. Byrtneposa.
VYTriepoHbIi CKENET OPraHUYECKOM MOJIEKYJIbl 3aBUCUMOCTh CBOMCTB BELLIECTB OT XUMHUYECKOTO
cTpoeHust Monekyi. M3omepust u m3zomepsl. [lonstne o QyHKuMOHaNBHOW rpymme. Pamukar.
[MpuHIMITEl KITacCU(UKAIIMKA OPTaHUYEeCKUX COeIMHEHUH. MeXmayHapoaHas HOMEHKIaTypa U
MIPUHITUITB] HOMEHKJIATYPbl OPraHUYeCKUX COSAMHEHHIA
Tema 4.2 CpoiicTBa opranudeckux | 4.2.1 AnKkaHbI: COCTaB, CTPOSHUE, TOMOJIOTHYCCKHM PSIJIL. OK 01 OK 02
COEMHEHHI [K 2.1
JIP 4,16,23,30
Conep:kanue y4e0HOIro MaTepuaa 2

IIpenenbHple yraeBogopoab! (aJIkaHbl U NUKIOATKaHbl). (OCcOOCHHOCTH KIACCHU(PUKAINKI H
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HOMEHKJIATyphl, H30MepHUs, (PU3MUECKUE CBOWCTBA, XMMHUYECKHE CBOMCTBA, CIIOCOOBI
noigydeHuss. l'opeHne MeTaHa Kak OIMH M3 OCHOBHBIX HCTOYHMKOB TEIUIA B
INPOMBIIIICHHOCTH M OBITY. CBOWCTBA MPUPOHBIX YTICBOAOPOAOB, HAXOXKIECHHE B TPUPOJIE
U IPUMEHEHUE aJIKaHOB.

4.2.2 Tlpaktuuyeckoe 3aHsTHe Ne8 PemeHue SKCHEpUMEHTAIBHBIX 33434 IO TEMe:
"CpaBHUTENIbHASA XapaKTEPUCTHKA METaHa 1 3TaHa"

IIpopuabubie M 1NpodecCHOHAIBLHO 3HAYMMBbIE 3JIeMEHTbI cojaep:kaHusi. JKunkue
yIaeBoAopoAbl (O€H3MHBI, KEPOCHUHBI, COJIIPOBBIE Macia, Ma3yT) - B KaueCTBE I'OPIOYEro B
JIBUTATEJII