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1. MACIHOPT PABOYEM NPOT'PAMMBI YUEBHOM JJUCHUTLJIUHBI

XUMUA

[Iporpamma paspaborana Ha ocHoBe TpeboBanuit ®I'OC cpennero odiero
o0pa3oBaHusl, MPEABABISIEMBIX K CTPYKTYpE, COJEPKaHUI0 U pe3yibTaTaM
OCBOCHHMS YYECOHOU TUCHUIUIMHBI « XUMHUS», B COOTBETCTBUM ¢ PexomenmanusmMu
0 OpraHM3alMu TMOJYYeHHUs CpelHero oOiiero oOpa3oBaHUsl B Mpejenax
OCBOCHHMSI ~ 00pa30BaTENIbHBIX  MpOTpaMM  CpeaHero  NpodeccCHOoHaTbHOTO
oOpa3oBaHusl Ha 0a3e OCHOBHOTO o0miero obpaszoBanus ¢ ydetoM I[IpumepHoii
OCHOBHOW 00pa30oBaTeIbHOM TPOTPAMMBI CPETHEro OOIIero o0pa3oBaHUS,
o100peHHOH pereHreM (eaepaibHOro y4eOHO-METOUUIECKOr0 0O0BEAUHEHUS 110
obmemMy oOpa3zoBaHuto (mpoTokos oT 28 uroHs 2016 1. « 2/16-3) u momydaeMoi
CIECUHAIIBHOCTH  cpefHero  npodecCHOHAbHOTO  00pa3oBaHus  (MHCHMO
JlenapramMeHTa TOCYAapCTBEHHOW IIOJUTUKH B c(epe MOATOTOBKUM pabdounx
kasipoB u JJI1O Muno6puayku Poccun ot 17.03.2015 Ne 06-259).

1.1. O6s1acTb npuMeHeHus1 padoyveil MPOrpaMmbl

PaGouas mporpamma o0mI€00pa3oBaTebHOM  y4eOHOW  JUCHUILIMHBI
«XuMHus» MpeAHa3HAuYCHA I H3yYeHUsI XUMUU B TIpe/iesiaX OCBOCHHUS OCHOBHOU
npodeccuoHanbHON oOpa3zoBarenbHol mporpammbl CIIO Ha 06aze OCHOBHOTO
oOmero oOpa3oBaHHA IpU MOATOTOBKE CIHEUUATUCTOB CPEAHEro 3BEHA 10
CHELHAIBHOCTH TEXHUYECKOTO MPOPUIIS:
23.02.03 Texnuueckoe 0OCITYKUBAHUE U PEMOHT aBTOMOOMILHOTO TPAHCIIOPTA.

1.2. Mecro y4yeOHO#! AMCUMILIMHBI B CTPYKType HPOrpamMMbl NOATOTOBKH
CIEeNUAJMCTOB CPeIHero 3BeHa:

VYyebHas aucHUIUIMHA «XUMUS» SBISETCS Y4YEOHBIM TPEAMETOM IO
BBIOOPY M3 00s3aTenbHOM npeameTHol oOnactu «EctectBenHbie Haykmy OI'OC
cpeaHero oo1ero oopa3oBaHus.

B mnpodeccruoHanbHbIX 00pa30BaTEIbHBIX OpPraHU3ANMSIX, PEATU3YIOIIUX
o0pa3oBaTeNnpHyI0 TPOrpaMMy CpEIHEro OOIIero oOpa3oBaHUsi B Mpejaesiax
OCBOCHHMSI TIPOTrpamMMbl MOJTOTOBKH crienuainuctoB cpennero 3seHa (IIIICC3) na
0aze OCHOBHOro o00miero oOpa3oBaHus, YydeOHas JUCHUIIIHHA «XUMUS»
n3ydaeTrcs B 00111e00pa3oBaTeIbHOM ITUKJIE.

B yueOnpix mmanax I[IIICC3 nmna cnenuanbHocTe CIIO TexHMYECKOTO
npoduias 1npodeCCUOHAIBHOTO 00pa3oBaHUs MECTO Y4YeOHOW JUCHUIUIUHBI
«XuMus» — B COCTaBe 00I11e00Pa30BaATEIbHBIX YUCOHBIX TUCIMUIUIMH MO BHIOODY,
dbopmupyemMbix U3 o00s3aTeNbHBIX TpeaMeTHbIX obnacteir PI'OC cpennero
o0111ero oOpa3oBaHus.

1.3. Hean u 3axa4u y4eOHOM AUCHMILUIMHBI — TPeOOBAHUS K pe3y/ibTaraM
OCBOCHUSA YUeOHOM IMCIUTIIUHBI:

ConepxxaHne mporpamMmbl  «XUMHUS»  HalpaBlI€HO Ha JIOCTHIXKEHUE
CIEAYIOIIMX LeJe:



* (opmupoBanue y oOydarOMIMXCS YMEHHUS OLICHUBATh 3HAYUMOCTh
XUMHYECKOTO 3HAHUS ISl KKJIOTO YEJIOBEKa;

* (hopMHupoBaHKE Yy OOYYAIOMIMXCS IEJIOCTHOTO MPEACTABICHUS O MUPE U
pOJIM XMMHH B CO3JaHUH COBPEMEHHOW €CTECTBEHHO-HAyYHOW KapTHUHBI MHUPA;
YMEHUSI OOBACHATH OOBEKTHI M MPOIECCHl OKpYXKalolehd eHCTBUTEIbHOCTH:
IPUPOJIHOM, COLMAIBHOM, KYJIbTYPHOM, TEXHUYECKON CpEIbl, — HCHOJIb3Ys IS
ATOr0 XUMHYECKHUE 3HAHUS;

* pa3BUTHE y OOyYAIOIIMXCS YMEHHH pa3iauuaTh (QakThl M OICHKH,
CPaBHUBATH OLIEHOYHBIE BBIBOJbI, BUJIETh X CBSI3b C KPUTEPUSAMH OLIEHOK H CBS3b
KPDUTEPUEB C ONPEICICHHON CHCTeMON IIeHHOCTEeH, QopMyaupoBaTh U
00OCHOBBIBAaTh COOCTBEHHYIO MO3HUILIUIO;

* mpuobpeTeHre OOYyYaIOUIUMUCS OMNbITa Pa3HOOOpPa3HOW NEATEIHHOCTH,
MO3HAHHUS M CAMOIIO3HAHMS; KIFOUEBBIX HABBIKOB, MUMEIOIINX YHHBEPCAIBHOE
3HAUEHUE ISl PA3NIUYHBIX BUIOB JEATEILHOCTH (HABBIKOB PEIICHHs MPOoOIeM,
OPUHATUS ~ PEIICHM, T[OMCKAa, aHaliu3a U  0o0paboTku  HH(OpMaIuy,
KOMMYHUKATHBHBIX  HABBIKOB,  HABBIKOB  U3MEPEHUH,  COTPYIHHYECTBA,
0€30MacHOro 0OpAaIIEHHS C BEIIECTBAMU B [IOBCETHEBHOM JKU3HN).

OcBoeHue conepkaHusd y4eOHOM TUCIUIUIMHBL «XUMUS», 00€CrednBacT
JOCTHKEHHE CTYCHTAMHU CICAYIOIINX Pe3yabTaToB:

* INYHOCTHBIX:

— YyBCTBO TOpPAOCTH M YBaXEHUA K MCTOPUU M JOCTHKEHUSIM
OTEUECTBEHHOW XHWMHMYECKOW HAyKH; XWMHYECKH TIPAMOTHOE IIOBEJCHUE B
MpO(PECCUOHAIBHON AEATENBHOCTH U B OBITY IPU OOpalleHHMH C XUMHYECKUMU
BEILIECTBAMHM, MAaTepUaIaMu U NPOLECCAMU;

— FOTOBHOCTb K IIPOJOJKEHUIO 00pa30BaHUs U MOBBIIICHUS KBATU(PUKALIMH
B U30paHHON NpodhecCHOHATBbHON AESTENbHOCTH U OOBEKTUBHOE OCO3HAHUE POJIU
XUMUYECKUX KOMIIETEHIIUN B 3TOM;

— YMEHHUE UCIOJIb30BaTh JOCTUKEHUS COBPEMEHHON XMMHUYECKOW HAyKH U
XUMHUYECKUX TEXHOJIOTMHA JJIsl TOBBIIIEHUS] COOCTBEHHOI'O MHTEIEKTYaJIbHOI'O
pa3BUTHS B BEIOpaHHOHM TTPO(ecCHOHaTBHOM eI TeTbHOCTH;

* MeTanpeAMEeTHbIX:

— HCHOJIb30BAaHHE PA3IMYHBIX BHJIOB IO3HABATEIBHON AESATEIBHOCTU U
OCHOBHBIX MHTEJIEKTYaJIbHBIX Olepaluil (I0OCTaHOBKH 3aJ1auu, (OpMYITUPOBAHUS
TUIIOTE3, aHajivM3a M CHUHTE3a, CpaBHEHMS, OO0O0OIIEeHUs, CHCTEeMaTU3alluu,
BBISIBJIICHUS NPUYUHHO-CJIEICTBEHHBIX CBA3EH, MOKCKa aHaJIOT OB,
(dbopMynMpoBaHMs BBIBOJIOB) Ui PELICHUS MOCTABJICHHOW 3a/lay, NPUMEHEHHE
OCHOBHBIX METOJIOB IO3HAHUsA (HAOIIOJCHUS, HAYYHOTO SKCIIEPUMEHTA) IS
U3YYEHHS PA3JIMYHBIX CTOPOH XMMUUYECKHX OOBEKTOB M MPOLECCOB, C KOTOPHIMU
BO3HHUKAET HEOOXOAMMOCTh CTAJTKUBATHCS B TpodeccuoHanbHol chepe;

— HCMOJIb30BAHUE PA3JIMYHBIX MCTOYHUKOB JJISl MOJTYYEHHS] XUMHUYECKOU
uH(pOpMalLlMi, YMEHHE OLIEHUTh €€ JOCTOBEPHOCTH JUIS JOCTHIKEHHS XOPOLIMX
pe3yNbTaTOB B MPOQPECCUOHATBHOM cdepe;

* IpeAMETHBIX:



— c(OPMHUPOBAHHOCTH MPEACTABICHUM O MECTE€ XUMHUU B COBPEMEHHOMU
HAy4YHOU KapTUHE MUpPA; IOHUMAaHUE POJIM XUMHUHU B (DOPMUPOBAHUH KPYrozopa u
(GYHKIIMOHATBHOM IPAMOTHOCTH YeJIOBEKA VISl PEIlICHUs MPAKTUYECKHUX 3a/1ay;

— BJIAJICHUE OCHOBOIOJIATralOINMU XUMUYECKUMU MOHATUSMH, TEOPUSIMU,
3aKOHAaMM W 3aKOHOMEPHOCTSIMH; YBEPEHHOE IIOJb30BAHUE XHMHUYECKOU
TEPMUHOJIOTUEN U CUMBOJIUKOM;

— BJIAJCHUE OCHOBHBIMM METOJAMU HAyYHOTO MMO3HAHUS, UCIOJIb3yEeMbIMU
B XMMHH: HaOIIOJCHUEM, OMHCAHUEM, M3MEPEHHEM, DKCIIEPUMEHTOM; YMEHHUE
00pabaThIBaTh, OOBICHITH PE3YyIbTAThl IPOBEACHHBIX OIMBITOB U JICJIaTh BHIBOJIHI;
TOTOBHOCTh M CIIOCOOHOCTh MPUMEHSIThH METOJbl TO3HAHUS TIPU PEIICHUU
MPAKTUYECKUX 3a/1a4;

— c(hopMUPOBAHHOCTh yMEHHUS JaBaTh KOJUYCCTBEHHBIC OICHKH W
MIPOU3BOANTH PACUETHI 10 XUMUYECKUM (HOpMYyJIaM U YPaBHCHHSIM;

— BJIQJICHUE TpaBUJIaMU TEXHUKH O€30MacHOCTH MPU HUCIOIH30BAHUU
XUMHYECKUX BEIIECTB;

— c(OPMHUPOBAHHOCTh COOCTBEHHOW TMO3MIIMM TIO OTHOIICHUIO K
XUMHUYECKON HHPOPMAIINH, TOTYy4aeMOM U3 Pa3HbIX UCTOYHUKOB.

B pamkax ocBoeHusi y4eOHOW JUCIUIUIMHBI «XUMHUS» Y CTYJIEHTOB
cnermainbHoct  23.02.03  Texuuueckoe  0OOCIy)XMBaHWE€ U  PEMOHT
ABTOMOOMJILHOT'O TPAHCIIOPTA.

bopMUpPYIOTCA CIEayIONIME 001e KOMIETEeHIIUMN:

Kon HanmenoBanmue pe3yJibTara o0y4eHust
OK 1 [TonuMarp CyIIHOCTP © COLMAIBHYIO 3HAYUMOCTh CBOed Oymyiei
npodeccuu, MposBIATH K HEM YCTOWUYMBBIA HHTEPEC
OK 3 [IpuHuMaTh pemeHus B CTAaHAAPTHBIX U HECTAHIAPTHBIX CUTYaIUSIX U HECTH

3a HUX OTBCTCTBCHHOCTD

OK 5 Hcnonb3oBath  MHPOPMALIMOHHO-KOMMYHHUKAIIMOHHBIE ~ TEXHOJOTHMH B
po¢eCCUOHATBHON IEeATETLHOCTH

OK 6 PaGorare B KosIeKTHBE UM KOMaH[E, 3()pPEeKTUBHO 0OOLIATHCS C KOJUIEraMH,
PYKOBOJICTBOM, IOTPEOUTENIAMU

OK 7 bpate Ha cebs OTBETCTBEHHOCTh 3a padOTy WIEHOB KOMAaH/IbI
(TTOAYMHEHHBIX ), PE3YJIbTAT BBHIIOJIHEHUS 3a1aHUI

1.4. KoaudyecTBO 4YacoB HAa OCBOeHHEe Ppadodeil mNporpaMMmbl y4eOHOI

AUCHHUILINHBI:

MaKCUMaJIbHOM yueOHOW Harpy3ku oOy4aromierocs 117 yacoB, B TOM 4ucIe:
00s13aTeNbHON ayIUTOPHON yueOHOM Harpy3ku o0ydaromierocs 78 4acos;
CaMOCTOSITENIbHOM paboThl 0Oy4aromierocs 29 4acos;

KoHcynbTauuu 10 yacos.



2. CTPYKTYPA U COJAEP)KAHUE YUYEBHOM JJUCIIUTLJINHBI
2.1. O0bem y4yeOHOM TMCHMILIMHBI M BHAbI Y4e0HO padoThI

Bun yueoHoii pa6oTbi Oovem
uacog
MaxkcumasnbHasi yueOHas HArpy3Ka (Bcero) 117
Oo0si3aTesibHAs ayIMTOPHAsA yueOHasi Harpy3Ka (Bcero) 78
B TOM YUCJIE!
7a00paTOpHbIE PaOOTHI 12
MPAKTUYECKHUE 3aHATHS 8
KOHTPOJIbHBIE pabOThI -
CamocrosiTesibHas pa6oTa o0yuawierocs (Bcero) 29
B TOM YUCJIE!
popaboTKa KOHCIIEKTOB JICKITHI 5
penieHue 3aaaq 3
JlomaniHue KOHTPOJIbHbIE PaOOThI 4
pabora ¢ yueOHOi, crielMaIbHOM, CIIPaBOYHOM JIUTEpaTypOoi U
ANEKTPOHHBIMU pecypcamH Internet B ToM uncie: 17
- MOJITOTOBKA COOOIICHUH, pedhepaToB 23
- COCTaBJIeHUE TaOJIUYHOMN KIacCU(PUKAIIMN XUMUYECKUX )
COEIMHEHNI
- COCTaBJICHUE CJIOBaps TEPMUHOB
Koncynbrannm 10
[IpomexxyTounast arrecranus B popme 1u¢¢epeHunpoBaAHHOIO 3a4eTa




2.2. TemaTH4yeCcKHUil IJIAH U coAep:kaHue ydeOHou aucuunianasl XUMHUHN

HanmenoBanmne pa3aesnoB u ConepxaHue y4eOGHOT0 MaTepHuaja, JadopaTopubie padoThl H MPaAKTHYECKHE 3AHATHS, CAMOCTOSATEILHAS O0bem | YpoBeHb
TeM paéoTa 00yJaroumuxcs 4YacoB | OCBOEHHsI
1 2 3 4
BBenenue. BBenenue. ! 2
Hayunble MeTonpl IMO3HAHHMS BELIECTB M XUMHYECKUX SBICHWH. Poib SKCepUMEHTa M TEOpUH B XHMHH.
MopenupoBaHue XUMHYECKUX INPOIECCOB. 3HAUeHHE XUMUM NpH ocBoeHuu npodeccuid CI1O u cnenmambHOCTEH
CIIO Texanueckoro npoduisi npoecCHOHATBHOI0 00pa30BaHHUsI.
Pazgen I. O0mas n
HeopraHuyeckasi XMUMHsI 62
Coneprxanne yqeOHOTO MaTepHalia 5 2
Tema 1.1 OcHOBHBIE TOHATUA U | | | OcHOBHBIC MOHATHS XHMUH.
3aKOHBI XMUMHH. BemectBo. Atom. Momnekyna. XuMmMudeckuil 3meMeHT. Asmiorponust. [IpocThle W CIIOKHBIC BEIIECTBa.
OK 1. OK 3. OK 5 KauecTBeHHBI M KOJIMUECTBEHHBIH COCTAaB BEIECTB. XUMHYECKHE 3HAKU U (Qopmyisbl. OTHOCHTEIbHbIE
O’K 6, O’K 7 ’ aTOMHas U MOJIEKyJsipHas Maccel. KonnyecTBo BelecTna.
2. | OcHOBHbIE 3aKOHBI XHMMH.
3aKOH COXPaHEHHMS MacChl BEIIECTB. 3aKOH ITOCTOSHCTBA COCTaBa BEIIECTB MOJICKYIIIPHOH CTPYKTYPBL. 3aKOH
ABoranpo u cieacTBust ux Hero. CTexnoMeTpus. 3aKOH COXPAaHEHHUsI MacChl BEIECTB. 3aKOH MOCTOSHCTBA
COCTaBa BELIECTB MOJICKYJISIPHOH CTPYKTYPHI. 3aKOH ABOTapo U CIEICTBUS U3 HETO.
3. | PacuyeTHble 3a1a4u Ha HAX0XKJCHNUE OTHOCUTEIBHON MOJIEKYIIIPHOH MacChl, OTIpEeIIeHHEe MAacCOBOM on
XMMHYECKHX JIEMEHTOB B CIO’KHOM BEIIECTBE.
JlabopatopHble pabOTHI -
[IpakTHueckue 3aHsITUs -
KoHTposibpHbIe paboThI -
CamocrosTenbHast paboTa 00ydJaromxcs 2
Pabora ¢ yueOHOHU ¥ clieIMaIbHOM TUTEPaTypoid, AEKTPOHHBIME pecypcaMu Internet mo HalTMCaHUIO COOOIICHUH-
14..
CocraBnieHue ci0Bapsi TS PMUHOB 110 pasjien-14.
Copepxanre yaeOHOTO MaTepraia 6 2

Tema 1.2. Ilepuognueckuii
3aKOH H MePUOTUYECKAs
cuctema /.M. MenneneeBa u
CTPOEHHUE aToMa.

OK 1,0K 3,0K>5,
OK 6.

1 | Mepuonuueckuii 3axon JI. U. Menneneena.

Otkpeitue JI. . Menzaeneebim Ilepuoamueckoro 3akoHa. Ilepuoanyeckuii 3akoH B (opmyauposke J[. .
Menneneesa.llepuognueckass  Tabnuia  XUMHYECKHX  DJIEMEHTOB —  rpadudeckoe  OTOOpa)keHue
nepuoaudeckoro 3akoHa. CTpyKTypa HEpHUOIMYSCKOW TAaONHIBL: TEepHOABl (Manble W OONBINNE), TPYIIIEI
(rmaBHas u moOOYHAs).

2 | Crpoenne atoma u [lepuoanueckuii 3axon JI. U. Menaeneena.

ATOM — crokHas yactuna. Sapo (MpOTOHBI M HEHTPOHBI) M 3JEKTpoHHAs oboiodka. M3oromsl. Ctpoenue
ANIEKTPOHHBIX 00omouek aromoB ull01 smemeHTOB Manmblx neprnoaoB. OCOOEHHOCTH CTPOEHHS IJIEKTPOHHBIX
000JI0YeK aTOMOB JIEMEHTOB OOJBIINX MEPHOIOB (IIEPEXOAHBIX 31eMeHTOB). [loHsATHE 00 OpOHUTAIIX. §-, p- H
d-opOutanu. DIEKTpOHHBIE KOH(QHIypalMd aTrOMOB XHMHYECKMX djeMeHToB. CTpoeHHme aroma W
nepuoanuecknii 3akon JI.M.Menuaeneera. CoBpeMeHHas hopmynupoBka [leproanmaeckoro 3akoHa.

3 | 3nauenwe [leproandeckoro 3akona u [lepHOINYECKON CHCTEMBI XUMHYECKHX dneMenToB J[. Y. Menneneena
JUTS Pa3BUTHS HAYKH M TOHUMAaHHUS XMMUYECKOI KapTHHBI MUPA.

JlaGopatopHbie paboThI

HpaKTI/I‘lCCKI/Ie 3aHATHA




KoHTponbHbBIE pabOThI

CamocTosTenpHast padoTa 00ydJaronuxcs
[IpopaboTka KOHCIIEKTA JCKI[HiA: COCTABJICHHUE IUTAHA XapaKTEPUCTUKU XUMHYCCKOTO JIEMEHTA IO MOJIOKEHHIO €ro
B nepuoauueckoii cucreme JI.M.Menzeneena.

Tema 1.3. CtpoeHue BemecTsa.

OK1,0K 3,0K>5,
OK 6, OK 7.

ConepkaHue yueOHOro MaTepuaia

1 | CTpoeHue BemecTBa. Buabsl XuMnueckoii cBs3u.

Honnasi xumuyeckasi cBs3b. KaTHoHbl, MX 00pa3oBaHHEe M3 aTOMOB B pe3ysbTaTe MpOILECca OKUCIICHUS.
AHHOHBI, X 00pa30BaHUE U3 aTOMOB B Pe3yJIbTaTe Mpolecca BOCCTAHOBIEHHS. FIOHHAsI CBSI3b KaK CBSI3b MEXKIY
KaTHOHaMH M aHMOHAMH 3a CYET DJIEKTPOCTaTHYECKOro MpHUTsDKeHMs. Kilaccndukanus MOHOB: O COCTaBy,
3HaKy 3apa/a, HATHIHIO

rugpaTHo  oOonouku. MoHHBIE KpucTayumdeckue pemeTrkd. CBOHCTBa BEIMIECTB C HOHHBIM  THIIOM
KpUCTAJUIMYECKON PELIETKHY.

KoBanenTHass xumuueckasi cBsi3b. MexaHn3M o0pa30oBaHHs KOBAJCHTHOW CBs3HM (OOMEHHBIN M TOHOPHO-
aKIENTOPHBIN). OJIEKTPOOTPHLATENbHOCTh. KOBaleHTHBIE TONISIpHAasT W HEmoispHas CBsi3u. KpaTHOCTh
KOBAJCHTHOW CBS3M. MOJIEKySIpHBIE W aTOMHbBIC KpHCTaJulMdeckne pemeTkn. CBoicTBa BEHIECTB C
MOJICKYJIAPHBIMU 1 aTOMHBIMU KPUCTATJIMYCCKUMU PCUHICTKAMU.

Merajaanyeckas cBsi3b. MeTamnnueckas KpUCTaJUIMYEeCKas pelleTka M MeTauIndeckas XUMHUYecKasl CBA3b.
Du3nUECKUe CBOMCTBA METAJIIOB.

2 | ArperaTubie COCTOSIHHMS BELECTB H BOAOPOIHAS CBA3D.
TBepaoe, )xunKoe ¥ ra3000pa3zHoe COCTOSHUS BellecTB. [lepexo BemecTBa n3 0JJHOr0 arperaTHOro COCTOSTHUS
B Jipyroe. Bogopoanas cBsi3b.

3 | Yncrnle BemecrBa M cMmecH. Ilonstue o cMecu BemiecTB. [oMoreHHble M rereporeHnbie cMecd. CocTas
cMeceil: 00beMHasi 1 MaccoBasi IOJIM KOMIOHEHTOB CMECH, MAacCOBast JI0JIsl IPUMECEH.

JucnepcHblie cuctemsbl. Ilonarue o mucnepcHoii cucteme. JucmepcHast ¢asa M AWCIEPCHOHHAs Cpena.
Knaccudukanus aucnepcHsix cucreM. [ToHATHE 0 KOJUIOWAHBIX CHCTEMaX.

JlabopaTopHbIie paboTHI
O3HaKOMJICHHE CO CBOMCTBAMH JAUCIICPCHBIX CUCTEM.

HpaKTI/I‘{eCKI/IC 3aHATHA

KoHTpoibpHbIe paboThI

CamocrosrenbHas paboTa 00ydJaromuxcs
Pabora ¢ yueOHOU M clielaIbHOM JINTEepaTypOi, SIEKTPOHHBIMHU pecypcam Internet no HanMcaHuO pedepara.

Tema 1.4. Boga. PactBopbl.
Teopust 2JIEKTPOTUTUUECKON
JTUCCOIIMAITUH.

OK 1, OK 3, OK 5,
OK 6, OK 7

Copepxanne yueOHOTO MaTepHraia

1 | Boga. Pacreopbl. PacrBopenne. Boga kak pactBopuTenb. PacTBopHMOCTH BemecTB. HachleHHEIE,
HCHACBIIICHHBIC, TICPECHIIICHHBIC PACTBOPLI. 3aBHCUMOCTH pPaCcTBOPpUMOCTHU Ta30B, )KHHKOCTeﬁ n TBEPABIX
BEIIIECTB OT Pa3In4YHbIX (PaKTOPOB.

MaccoBas 1011 pacCTBOPEHHOTO BELLIECTBA.

2 3JIEKTpOJIHTH'-leCKaH AUCCOMMNAIIHUSA. QHGKTPOJ'H/ITLI 1 HEJJICKTPOJIUTHI. SHCKTPOJ'II/ITI/I‘IGCKEIH Jucconuanus.
MexaHnu3MEL BHCKTpOJIHTI/I‘IeCKOﬁ Auccouranuu 4jid BeUEeCTB € pa3jindiHbIMU TUIIAMU XAMUYECKOH CBSI3H.
FI/IHpaTI/IpOBaHHLIG 1 HCTUAPATUPOBAHHLIC NOHBI. CreneHb BHGKTpOHI/ITH‘IGCKOﬁ JUCCOIMalIH. CuibHBIE B
cnalbie QJICKTPOJIUTHI. OCHOBHEIE ITOJI0KCHHUS TCOpUHn 3HeKTp0HHTH‘lCCKOI>'I JUCCOIMalH. KI/ICJ'IOTLI,
OCHOBAHUS U COJIN KaK 3JICKTPOJIUTHI.

JlabopaTopHbie paboThI

IIpakTrueckue 3aHATUS
IIpuroToBiieHHE PACTBOPOB 3aIaHHON KOHIICHTPAIIUH

KonTtpoasHbIe paboThI




CamocTosTenpHast padoTa 00ydJaronuxcs
ITpopaboTka KOHCIIEKTa JIEKI[HMii: COCTABIEHHE OMOPHOIO KOHCIEKTA -2 .
BrimosHenue nomainiaeid KOHTPOJIBHON padoTh — 24.

Tema 1.5. Knaccuduxarms
HEOPTaHMUYECKUX COSAMHCHUN U
HX CBOMCTBa

OK1,0K 3,0K>5,
OK 6, OK 7.

ConepkaHue yueOHOro MaTepuaia

1 | Knaccudukanus HeOpraHu4eCKUX coeIMHEeHUI.

Kucaorsel u ux cpoiicrBa. KHCIOTBI Kak 3JIEKTPOJIUTHL, MX KJIACCH(HUKALUS IO PA3JIMIHBIM IIPHU3HAKaAM.
XUMHAYECKHE CBOMCTBA KHCIOT B CBETE TEOPUH DICKTPOIMTHYECKOH nucconmanud. OcobGeHHOCTH
B3aWMOJICHCTBHASL KOHIICHTPUPOBAHHON CEpHOH W a30THOW KHCIOT ¢ MeramiamMu. OCHOBHBIE CIIOCOOBI
MOTYyYCHHS KUCTOTHI.

OcHoBaHusA u UX cBoiicTBa. OCHOBAaHUS KaK 3JIEKTPOJHUTHI, MX KIACCH(UKAIMA MO PA3IUYHBIM NPH3HAKAM.
XUMHUYECKHUE CBOMCTBA OCHOBAHMM B CBETE TEOPUU JJIEKTPOIMTHYECKOM aucconuanuu. PaznoxeHue
HEepacTBOPUMBIX B BOie OCHOBaHUI. OCHOBHBIE CIIOCOOBI MTOJTyYESHUS] OCHOBAHHH.

Oxcuansl m ux cBoiictBa. ConecoOpasyroiue u HecosneoOpasyromye okcuabl. OCHOBHBIC, aM(OTEpHBIC U
KUCIIOTHBIE OKCHJIbl. 3aBUCHMOCTh XapakTepa OKCHJAa OT CTEIeHH OKUCJICHHs OOpa3ylollero ero Meraiia.
Xumuueckue cBoncTBa oKkcuaoB. [lomydueHne okcuaos.

2 | Cosu u ux coiicra. Cosu Kak 3eKTpoauThl. CONM CPEHUE, KUCIBIE U OCHOBHEIE.
XUMHYECKUE CBOHCTBA COJIEH B CBETE TEOPUH AIIEKTPOIUTHUECKOH quccoruaniy. CriocoObl MOydeHHs COJeil.
I'uapoJsius coJieid.

JlabopaTopHbIie paboTHI
CBolicTBa KHCJIOT ¥ OCHOBAaHHIA.
HcnbiTanue pacTBOPOB KHCIOT MHAMKATOpam WM. B3auMoneHCTBUE KUCIOT ¢ MeTaulaMd, OKCHIAMU METaJJIOB, C
OCHOBAaHHUSAMHU U ¢ coyisiMU.CBoMcTBa 1enoyell. McnbiTanue pacTBOpOB Liesoueld HHAUKaTopamu. B3aumonencreue
mienoyeii ¢ comsiMu. PasnoskeHrne HepaCTBOPUMBIX OCHOBAHHIHA.
CaoiicTBa couieil. 'maposns cosei.
BzaumonelictBre cosnell ¢ MeTajiaMu, Ipyr ¢ ApyroM. I'uaponaus coseil pa3iInuHoro TUIA.

IIpakTrueckue 3aHsITUS

KonTtponpHEIe paboThl

CamocrosrenbHas paboTa 00yJarommxcs
[IpopaboTka KOHCTEKTa JIEKIHI: COCTABJICHHWE CXEM TEeHETHYECKHX CBSI3eH MEXIy OCHOBHBIMH KIlACCaMH
HEOPraHMYECKUX COEAMHEHUH -1 4.
Pabota ¢ ydeOHOW W chmenuadbHOW JUTEPATYpOH, SJIEKTPOHHBIMU pecypcamu Internet mo HamUCaHHIO
pedepara - 24.

Tema 1.6. Xumuueckue
peaxImn

OK 1,0K 3,0K>5,
OK 6, 0K 7

Copnepxanne ydeOHOTO MaTepHaia

1 | Knaccupukanusi XUMHYECKHX Ppeakuuil. Peakiuu COEIVHEHWs, pas3IOKEHUs, 3aMEUIEHHs, OOMEHa.
Kartanmutnueckue peakiuu. OOpaTuMble W HEOOpaTUMBIC PEaKIUU. |'OMOT€HHBIC U TE€TEePOTEHHBIE PEaKIUH.
OK30TepMUYECKHE 1 SHAOTEPMHUUECKUE peaky. TemaoBoi 3 GeKT XUMIHIECKUX peakuuil. TepMoXumMmaecKue
YpaBHEHHS.

OKHCIUTENBHO-BOCCTAHOBUTE/IbHbIe peakuuu. CreneHp oOkuciIeHHA. OKHCIUTENs W BOCCTAaHOBJICHHE.
BoccranoBurens U okucieHre. MeToJ 3JIEKTPOHHOTO OayaHca Uil COCTaBJICHUS! ypaBHEHHH OKHCIHMTEILHO-
BOCCTAHOBUTEJIbHBIX PEAKIIM.

2 | Ckopocrh XHMHYECKHX peakumii. [IOHATHE O CKOPOCTH XMMHUYECKHMX peakiuil. 3aBUCHMOCTH CKOPOCTU
XMMHUYECKHX pEeakuuil OT pa3sMuHbIX (AKTOPOB: IIPUPOJABI PEArMPYIONIMX BEIECTB, MX KOHIEHTpAlWH,
TeMIIepaTypbl, IOBEPXHOCTU CONPUKOCHOBEHHUS U HUCIOIb30BaHUs KaTaIU3aTOPOB.

OopaTuMocTh XUMHYecKkHX peakuuii. OOparumble 1 HeoOpaTHMBbIE peaknud. XHMHUYECKOE paBHOBECHE U
CIIOCOOBI €T0 CMELIEHHS.

JlabopaTopHbie paboTHI
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Peaknum, naymue ¢ 00pa3oBaHHEM OcajKa, ra3a Wi BOJBL.
3aBHCHMOCTh CKOPOCTH XMMHUYECKHUX PEAKIMH OT pa3IHIHBIX (JaKTOPOB.

IIpakTraeckue 3aHATHS

KoHTposbHbIe paboTh

CamocrosTenbHast paboTa 00ydaronxcs 2
Paborta ¢ y4. U chell. JIMTepaTypoi, SJICKTPOHHBIMY pecypcamu Internet mo HamucaHuio pedepara-2u.
ConepkaHue yueOHOro MaTepuaia 4
Tewma 1.7.Meraiist u Metasuibl. OcOOCHHOCTH CTPOEHHSI aTOMOB U KpUcTauioB. @uszndeckue cBorcTBa MeTamuioB. Kiaccudukanms
HCMCTATIIIBL. METAJIOB 110 Pa3JIMYHBIM MPU3HAKaM. XUMHUYECKHE CBOWCTBA METAIIOB. DIIEKTPOXHUMHUUESCKU DS/ alpsuKCHHHA
OK 1, OK 3, OK 5, MetaiwioB. Meramuorepmust. OOmume cnocoObl  monyueHust MeTauioB. [loHsATHE O MeTauTyprHu.
OK 6, OK 7. [TupomeTammyprus, THAPOMETAJUTYPIHsl U 3JeKTpoMeTalnyprusi. CrijiaBsl UepHbIE U IIBETHBIE.
2 | Hemeramibl. OCOGEHHOCTH CTPOEHUS aTOMOB. HeMeTamisl — MpOCThIE BEIECTBA. 3aBHCHMMOCTH CBOMCTB
TaJIOTEHOB OT UX IOJIOXKEHHS B NMEPHOANIECKON cucteMe. OKHCIUTENbHBIE M BOCCTAHOBUTEIBHBIE CBOWCTBA
HEMETAJJIOB B 3aBUCUMOCTH OT UX IHOJI0KEHUS B PSAAY dIEKTPOOTPHULATEIBHOCTH.
JlaGopatopHbie paboThI -
[IpakTuueckue 3aHATHS 4
[Momyuenne, coOupaHue U paclo3HaBaHUE T'a30B.
PenieHune skcneprMEHTanbHbIX 3a0a4.
KoHTponbHEIE paboThI -
CamocrosTenbHast padoTa 00ydaromuxcs 2
Pabora ¢ y4eOHOM M cHenmanbHOW JHUTEpaTypod W HIEKTPOHHBIMH pecypcaMH Internet mo HamMCaHHUIO
pedepara.-24.
Paznes I1. Opranuyeckas 44
XUMHUS
CopneprkaHne yaeOHOr0 MaTepuania
Tema 2.1. OcHoBHble nonsaTuss | 1 | Tpeamer opranuueckoii xumuu. [IpUpoHbIE, UCKYCCTBEHHBIE U CUHTETHYECKUE OPraHUYECKUE BEIIECTBA. 4
OPTaHUYECKON XMMHUHU U TEOPHS CpaBHEHHE OpPraHMYECKUX BEIIECTB C HEOPTaHHYECKUMH. BaleHTHOCTh. XUMHYECKOE CTPOEHHE KaK IOPSIOK
CTPOEHHUS OPTaHNYECKUX COEJITHEHHS aTOMOB B MOJIEKYJIBI IT0 BaJICHTHOCTH.
COCIMHEHUI Teopuss cTpoeHust opranumdeckux coeaquHeHuid A. M. ByrtiaepoBa. OCHOBHBIE MOJOXEHUS TEOPHUH
XMMHYECKOT0 cTpoeHus. M3omepust n u3omepbl. XuMuueckue GopMyIibl U MOJIENH MOJIEKYJ B OPraHMYeCcKOM
OK 6, OK'7 2 | Knaccu(ukanusi opranuyeckux Bemecrs. Knaccuukanus BEIECTB M0 CTPOSHHIO YIIIEPOJHOTO CKENETA U
HaM4yKio QyHKIMOHAIBHBIX Ipymn. ['omonoru u romonorus. Hayana Homenkiarypsl IUPAC.
Knaccupukanusi peaknmii B opranmveckoil xumuu. Peaknuu mnpucoenuHeHus (THIPUPOBaHUS,
raJloreHUPOBAaHMs, T'HIPOTaJOTeHUPOBaHMA, THApaTanuu). Peakumu oTmieruieHus — (JeTHAPUPOBaHUS,
JIETUAPOTaIOTeHUPOBaHus, feruaparanun). Peakuuu 3amemenus. Peakiiuu nzomepusamum.
JlabopaTopHbie paboTHI -
[IpakTUyeckue 3aHATUS -
KoHTponbHbBIE pabOThI -
CamocrosTenpHas paboTa 00ydaromuxcs 1
CocTtaBneHue cioBapsi TEPMUHOB 1O pasjeny -1u.
Copepxannie yaeOHOT0 MaTepuaia
Tema 2.2. YrieBomoposs! 1 ux 1 AJKaHbl. AJKaHBI: TOMOJIOTHYECKUH P, ©30MEPHs 1 HOMEHKJIATYpa alKaHOB. XMMHYECKHE CBOMCTBA 8

MMPpUPOJAHBIC HCTOYHHUKH

ajkaHOB (ME€TaHa, dTaHa): TOPEHHE, 3aMeIlleHUe, pa3lioKeHue, IeruIpupoBanue. [I[puMeHeHe aTkaHoB Ha
OCHOBE CBOMCTB.

HenpeneabHble yriaeBoaopoabl.
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OK 1,0K 3,0K>5,
OK 6

AJIKeHBI. OTWIEH, €ro TodydeHue (JCTUAPUPOBAHMEM JTaHa, [ENOJUMEpH3AIe IOJIMITHIICHA).
T'omonoruueckuit psn, u30Mepusi, HOMEHKJATypa aJKEHOB. XHWMHYECKHE CBOWCTBA 3TUJIEHA: TOpEHUE,
KadeCTBEHHBIE peaknuu (oOecrnBednBaHWE OPOMHOW BOIOBI M PAacTBOpa IepMaHraHaTa Kajus), THIPATaIlws,
nosumepusanys. [Ipumenenne sTuieHaHa OCHOBE CBOMCTB.

Juennl n kayuyku. [loHATHE O IHMEHAaX Kak yIJIEBOJAOPOAaxX C ABYMS IBOWHBIMH CBS3sIMH. CoOmNpspKEeHHbIE
JMEeHBI. XUMIYeCcKUe CBoiicTBa OyTaguena-1,3 u m3ompeHa: odecuBedrnBaHre OPOMHON BOJIBI M IIOJIMMEPH3AITISL
B Kay4ykH. HaTypanbHbIi ¥ cHHTeTHUECKHE Kay4uyKH. PesuHa.

Aaxunbl. AnetwieH. XHMMHUYECKHE CBOWCTBAa aleTWIEHA: TOpeHMe, oOeclBeYMBaHHE OPOMHOM BOJbI,
MIPUCOEUHEHUI XJIOpOBOAOPOAA U ruapartanys. IIpuMeHeHue aneTuaeHa Ha OCHOBE CBOMCTB. MexKiIaccoBast
U30MEepHsl C aJIKaJHeHaMH.

3. | Apennl. benzon. Xumudeckue CBOMCTBA OeH301a: TOPEHHE, PEAKIMH 3aMEIleHus (TaJOreHUPOBAHUE,
HuTpoBaHue). Ilpumenenue GeH301a HA OCHOBE CBOMCTB.
4. | IlpupoaHbIe HCTOYHUKY YIJIEBOAOPOAOB. [IpupoHEIii ra3: cocTas, IPUMEHEHUE B KAYECTBE TOILIMBA.

Hedtb. CocTaB u nepepadbotka HedtH. [leperonka Hedh . HedrenpoaykThl.

JlabopatopHble pabOTHI

IIpakTrueckue 3aHsITUS

KoHTponbHbIe paboThI

CamocrosTenbHas padoTa 00yJaromuxcs

Pemenne 3ama4 n ynpaXHEHUH 110 COCTABICHUIO (POPMYIT aTKaHOB — 1 4.

Pemmenue pacu€THeIX 3a1a4- 24.

Pabota ¢ yueOHOl 1 cnenuabHOR JIMTEPATyPO, SIEKTPOHHBIME pecypcaMu Internet mo Hanmcanuo pedeparta - 24.

2.3. Kucnopoacoaepsxariue
OpPraHUYECKHUEC COCAUHEHHUS

OK 1,0K 3,0K}5,
OK 6, 0K 7

Copepxanue yaeOHOro MaTepuaa

1

Cnuptsl. [lonydenue staHona OpOXKEHHWEM TIIIOKO3bI M THApaTanueil dTwieHa. [ MIpoKcHibHas Tpyma Kak
¢ynkuronanpHas. [loHATHE O TmpelesbHBIX OJHOATOMHBIX CIUpPTax. XHMHYECKHE CBOMCTBA OJTaHOJA!
B3aUMO/ICIICTBUE C HaTpueM, 00pa3oBaHKe MPOCTHIX U CIOKHBIX 3(pUpPOB, OKKCiIeHUe B anbierus. [IpumeneHue
3TaHOJIa HA OCHOBE CBOMCTB. AJIKOTOJIU3M, €70 MOCJIEACTBHSA AJsl OpTaHU3Ma YeJIOBEKa U MPeIyIpexKIeHUE.
I'munepuH Kak MpeAcTaBUTENIh MHOTOATOMHBIX CHUPTOB. KauecTBeHHast peakiisi HA MHOTOaTOMHBIE CIIHPTBHI.
IIpumeHneHue rimuepuHa.

®enos. Pusnyeckne W XUMHUYECKHe cBoHcTBa (peHoma. BzammHoe BiHsHHME aTOMOB B MOJIeKyse (eHoua:
B3aMMO/ICHCTBHUE C THIPOKCHAOM HATpHs M a30THOH Kucsiotoi. [IpiMenenue ¢eHosia Ha OCHOBE CBOMCTB.

Aabaernapl. [lonsatne o0 anpiaermpax. AnpAerujHas rpynna kKak (yHkumonanmbHas.dopmanbaerun u ero
CBOWCTBA: OKUCJIEHUE B COOTBETCTBYIOILYIO KHCIOTY, BOCCTAHOBJIIEHUE B COOTBETCTBYIOIUH criupT. [lonyuenue
JIB/ICTUI0B OKUCIICHUEM COOTBETCTBYIOIIMX CIIMPTOB. [IpuMeHenue ¢popManbaernia Ha OCHOBE €r0 CBOMCTB.
Kap6onoBbie kuciaorsl. [lonsarue o kapOOHOBBIX KucioTax. KapOokcuibHas rpynmna Kak (GpyHKIMOHAIbHAS.
Tl'omonormuecknii psii MpeAETbHBIX OJHOOCHOBHBIX KapOOHOBHIX KHCJOT. [loiydeHne kapOOHOBBIX KHCIIOT
OKHCJICHHEM aJIbJeTHI0B. XMMHUYECKHE CBOWCTBA YKCYCHOW KHCIIOTBHI: OOIIHME CBOWCTBA C MHHEpPAIbHBIMH
KHCIIOTaMU U peakius sTeprupukarnmy. [I[puMeHeHre YKCYyCHOM KHCIIOTH Ha OCHOBE CBOMCTB. Bhiciue skupHBIC
KHUCJIOTBIHA IPUMEPE NAJIbMUTHHOBOM U CTEAPUHOBOH.

Cao:xublie 3¢upbl 1 xupbl. [lomydeHne clIoXHBIX 3pupoB peaknmed stepudukannu. CroxxHbIe YU B
npupoje, UX 3HaueHue. [IpuMeHeHrne CIOKHBIX 3(UPOB HA OCHOBE CBOUCTB. JKUpBI Kak CIOXKHBIE 3(PHPHI.
Knaccudpukanus >xupoB. XUMHUYECKHE CBOWCTBA JKHPOB: THAPOIWU3 W THIPUPOBAHUE KHUAKUX >KHUPOB.
IIpumeHeHue KUpoB HA OCHOBE CBOKUCTB. MbLia.

YraeBoapl. YTIeBOABI, X KIacCH()HUKALMSA: MOHOCAXapuIbl (TIIOK03a, GPYyKTO3a), AUCAXapHIsl (caxapos3a) U
nmojmcaxapuabl  (Kpaxmal U IIeJUII0J03a). [JIFoKo3a — BEMIeCTBO C JABOMCTBEHHOW (yHKIHMEH —
ajbJeruocnupT. XUMHYECKHE CBOMCTBA IIIOKO3bl: OKHUCIEHHE B TJIIOKOHOBYIO KHCIIOTY, BOCCTAHOBJICHHE B
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copburt, crimproBoe Opokenwe. [IpruMeHeHne TIIOKO3Bl HAa OCHOBE CBOMCTB. 3HAUCHHE YTIIEBOIOB B JKHBOI
NpUPOAEC W KW3HHM deNloBeKa. [loHATHE O peaknusx IONMKOHACHCAIIMA M THUAPONIW3a Ha MpHUMeEpe
B3aMMOTIPEBPAIICHUI: TIIIOK03a <> MOJIUCAXapU.

JlabopaTopHbie pabOTHI 2
XUMHUECKUe CBOICTBA CIIUPTOB M YKCYCHOM KUCIIOTHI.
CBaoiicTBa )XHPOB U yIiIeBoJ0B. ([oka3aTenbcTBO HENPEAEIbHOIO XapaKTepa X KUIKOTO KUpa.
B3anmogeiicTBue rioKo3bl U caxapossl ¢ ruapokcuioM Mean (I1). KauectBenHas peakiust Ha Kpaxmad.)
IIpakTHyeckue 3aHATUS -
KoHTponbHbIe paboThl -
CamocrosrenbHas paboTa 00ydJaromuxcs 4
CocraBnenune Tabnu4HON KiIaccu(UKALUU OPraHMYECKUX COSAMHEHHUH — 24.
Pabota ¢ yueOHOI 1 criennalbHO JINTepaTypoi U 3JIEKTPOHHBIMU pecypcaMu Internet mo moaroroske pedepara 24.
2..4. AzotcomeprKaue Copepxanrie yaeOHOro MaTepraa 4
OPraHUYECKUE COETMHEHHS. I | Amunebl ITonstue 00 amuHax. AnudaTnyecKue aMUHBI, X KIaCCU(PUKALMA U HOMEHKIATypa. AHWIMH Kak
TMonmepsI opranndeckoe ocHoBaHue. [lomyueHne aHmINHA U3 HUTpoOeH30:1a. IIpiMeHeHne aHnIMHA Ha OCHOBE CBOMCTB.
AMHMHOKHCJIOTBL. AMHHOKHCIOTBHI Kak am@oTepHble IU(YHKIMOHAIBHBIE OpPraHUYECKHE COCAMHEHUSI.
.OK 1, 0K 3,0K 4, OK 5, XUMHUECKHEe CBOHCTBA aMUHOKHCIIOT: B3aUMOJEHCTBUE C IIENI0YaMH, KUCIOTaMH U APYT € APYroM (peakius
OK 69 OK7 HOHHKOH}ICHC&L{I/II/I). HeHTHZ[HaH CBA3b U NOJUIICIITUABI. HpI/IMeHeHHe aMHUHOKHCJIOT Ha OCHOBE CBOMCTB.
2 | Beakn. [lepeuunas, BTOpPUYHAS, TPETHYHAS CTPYKTYpbl OGENKOB. XMUMHYECKHE CBOMCTBA OENKOB: TOPEHHE,
JIeHaTypalusl, THAPOJIN3, [IBETHbIE peakiiu. bronornyeckne QyHKIUH OEIKOB.
IToaumepsl. benku u nonucaxapuabl Kak OHOMIOTUMEPHL.
Inacrmacesl. [lonydeHre NoaMMepoB peakiyell MONIUMEPU3alUK U MOJUKOHACHCALNU. TepMOMIaCTUYHbIE U
TepMOpeaKTHBHBIE InacTMacchl. [IpencraButenu nmiaactmace.
Bonokna, nx kinaccupukamms. IHonydenne BonokoH. OTaenbHbIE NPEACTABUTENN XUMHUYECKUX BOJOKOH.
JlabopaTopHbIie paboTHI 2
W3yueHne CBOWCTB O€NKOB
IIpakTudeckue 3aHATUS 2
Pemenne skcriepuMeHTaIBHBIX 33/1a4 HA UICHTU(HUKAILIIIO OPTaHMIECKUX COCTMHEHHH.
Pacno3HaBaHue mnacTMacc ¥ BOJIOKOH.
KoHTponbHEIE paboThI -
CamocrosTenbHast paboTa 00ydJaromuxcs 2
BrlnosiHeHUE JToMaIIHEH KOHTPOJIBHOH padoThl — 2 4.
HUrorosoe 3ansiTue. JIuddepeHunpoBaHHblii 3a4€T 2
KoncyabTanuu 10
Bcero: 117

i1 XapakTepUCTHKH YPOBHS OCBOCHUS yUeOHOT0 MaTepHaja UCIIONIB3YIOTCS CIIEAYIOIINEe 0003HAUCHHUS:

1 — 03HaKOMUTENBHBIH (Y3HABaHHE paHEee N3YYEHHBIX OOBEKTOB, CBOMCTB);

2 — penpoAYKTUBHBIN (BBIIOJIHEHUE JIEATEIILHOCTH 10 00pa3ily, MHCTPYKIIMU WIIH TIOJT PyKOBOJCTBOM);

3 — IpOAYKTUBHBIN (IJITAHUPOBAHHUE M CAMOCTOSITENILHOE BBINIOJIHEHHE ACATENFHOCTH, pelieHre TPpOoOIeMHBIX 3a1ay).
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XAPAKTEPUCTHUKA OCHOBHBIX BUJOB YUEBHOM

AEATEJBHOCTU CTYJAEHTOB

Copep:xanue 00y4eHHs

XapakTepucTHKa OCHOBHBIX BU/IOB JIeSIT€IbHOCTH CTY/eHTOB (HA YPOBHE
y4eOHBIX JIeiicTBUii)

Baxxkueiinime
XHUMHYECKHE MOHATHSA

YMeHue JlaBaTh OINpENEICHUE W ONEPUPOBATh  CICAYIONIMMHU
XMMHUYECKHUMU TOHSITUSMH: BEIIECTBO, XUMHUYCCKHUI 3JICMEHT, aToM,
MOJIEKYJIa, OTHOCUTEIILHBIC aTOMHAsI U MOJICKYJISIDHAsE MacChl, HOH,
AIUTOTPOTIHA, U30TOIIBI, XHMHUYECKast CBSI3b,
AJIEKTPOOTPHUIIATEIIEHOCT, BaJICHTHOCTh, CTEIICHb OKUCIICHUS, MOJIb,
MOJIIpHAsT Macca, MOJSPHBIH 00BeM Ta3000pa3HBIX BEIIECTB,
BEIIECTBA  MOJICKYJSIPHOTO W HEMOJCKYJSIPHOTO  CTPOCHHS,
pacTBOPBI, 3JEKTPOJUT H  HEDICKTPOJIHT, IJICKTPOIHTUYCCKAS
JMCCOIMAINS, OKHCIUTEIh W BOCCTAHOBHUTEIb, OKHCICHHE H
BOCCTAQHOBJICHHE,  TEIUIOBOM  A(QQEeKT  peakuuu, CKOPOCTb
XUMHAYECKOH  peakIMM, KaTajdu3, XHUMHYECKOE paBHOBECHE,
YIJICPOIHBIA  CKeleT, (YHKIMOHAJIbHAS — TPYINa, H30MEpHs,
TOMOJIOTHSI

OcHoOBHBIE 32aKOHBI
XHMHH

@opMyIMpOBaHUE 3aKOHOB COXPAHEHHs MacChl BELIECTB U
MIOCTOSIHCTBA ~ COCTaBa  BEHIECTB.  YCTAHOBKAa  IPUYHUHHO-
CIIEICTBEHHOW CBSI3U MEXJY COAEPXKAHUEM JITUX 3aKOHOB U
HamuMcaHUeM XUMHUYecKuX (opMyl © ypaBHEHHIl. VYcTaHOBKa
SBOJIOLMOHHOM  CYIIIHOCTH  MEHJEIEEBCKOM M COBPEMEHHOM
dbopmynupoBok mnepuoanyeckoro 3akoHa JI. W. Menzaeneesa.
OObscHeHrnEe (U3MYECKOrO CMbICIa CHUMBOJIMKH MEPUOAMYECKON
Tabnuubel xumudeckux snemeHToB JI. WM. MenneneeBa (HoMepoB
3JIEMEHTA, IEpUO0/ia, TPYMIIbl) U YCTAaHOBKA IPUYMHHO-CIIEICTBEHHOM
CBA3M MEXKIY CTPOCHUEM aroMa U 3aKOHOMEPHOCTSIMH H3MEHEHUS
CBOMCTB 3JIEMEHTOB M 00pa30BaHHBIX MMM BEUIECTB B NEpHOAaX U
rpymnmax.

XapakTeprucTUKa 3JIEMEHTOB MaJIbIX M OOJBIIMX MEPUOAOB MO HX
nonoxeHuro B Ilepuoanueckoii cucreme /[. . Menneneesa

OcHoBHBIE TEOpUH
XUMHH

VcranoBka 3aBHCHMOCTH CBOMCTB XHMHYECKHX BEIIECTB OT
CTpPOCHHS aTOMOB OOpPa3yIOIIUX WX XUMHUYECKHX DJEMEHTOB.
XapakTepuCTHUKAa BAKHEHMIIMX THUIOB XUMHUYECKUX CBS3EH WU
OTHOCUTEIBLHOCTH JTOH THHonorud. OObSCHEHUE 3aBUCHMOCTH
CBOWCTB BEIIECTB OT HMX COCTaBa M CTPOCHHS KPUCTALIMYECKUX
pemerok.  POpMYJIHPOBKA  OCHOBHBIX  IIOJIOKEHUH  TEOPUHU
BJIEKTPOIUTAYECKON JUCCOLUAMU U XAPAKTEPUCTUKA B CBETE ITOU
TEOPUU CBOMCTB OCHOBHBIX KJIACCOB HEOPIaHUYECKUX COCAUHECHUM.
@OopMyJIUPOBKA OCHOBHBIX IOJOXEHUA TEOPHUH XHUMHYECKOIO
CTPOECHUSI OPraHUYECKUX COCIMHEHUW U XAPAKTEPUCTHUKA B CBETE
OTOM  TEOpPHUH  CBOMCTB OCHOBHBIX KJIAaCCOB  OPTraHMYECKUX
COE€TUHEHUH

Baskueiinime BemecTrsa
H MaTepHaJIbl

XapakTepucThKa COCTaBa, CTPOCHHMs, CBOWCTB, IIOIYYEHUS U
npuMeHeHus BaxxHenmmx metamuioB (IA u II A rpynn, amomunps,
xKele3a, a B E€CTECTBEHHO-HAydyHOM Impoduie u HeKoTopbix d-
AJIEMEHTOB) M UX COETMHEHUN. XapaKTepUCTUKA COCTaBa, CTPOSHHUS,
CBOMCTB, MOJIy4€HUS U MPUMEHEHHUs BakHeHmmx HemetauioB (VIII
A, VIIA, VIA rpynm, a Takxke azota u ¢ocdopa, yriepoaa u
KpEeMHHUS, BOJIOPO/Ia) U UX COEIMHEHUH. XapaKTepUCTHUKa COCTaBa,
CTPOEHHUsI, CBOMCTB, IIOJIy4€HHS U IPUMEHEHHUs] BaXKHEHIINX KIACCOB
YTI€BOAOPOAOB (AJKAaHOB, LMKIOAJIKAHOB, QJIKEHOB, aJKHHOB,
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apeHoB) M UX HauboJiee 3HAYUMBIX B HAPOTHOXO3SUCTBEHHOM ILJIaHE
IpeACTaBUTENEH. AHaTOrM4YHas XapaKTEpUCTHKA  Ba)KHEHIIMX
Mpe/CTaBUTeNed JIPYrUX KJIacCOB OpPraHMYeCKHX COEIMHEHUH:
METaHOJIa U 3TaHOJAa, CIOXKHBIX 3()UPOB, KUPOB, MBLI, aJbIETHIOB
(bopmanmperuioB W aneTalbaeruga), KETOHOB  (aleToHa),
KapOOHOBBIX KHUCIOT (YKCYCHOM KHCIIOTBI, JJISI €CTECTBEHHO-
Hay4yHOro Npouis MpencTaBUTENed JPYruxX KiIaccoB KHCIOT),
MOHOCaxapu0B (TI1rOKO3BI), JcaxapuioB (caxapo3sl),
MoJIncaxapuioB (Kpaxmaia U LEeJUII0I03bl), aHWIMHA, aMUHOKUCIIOT,
0€IIKOB, MCKYCCTBEHHBIX M CHHTETHYECKHMX BOJOKOH, Kay4yKOB,
J1acTMacc

XHUMHYECKH A3BIK U
CHMBOJINKA

Hcnonp3oBanue B y4eOHOW M HPOQPECCHOHATBHON IesTeIbHOCTH
XUMHMYECKHX TEPMHHOB W CUMBOJIMKM. Ha3BaHue u3y4eHHBIX
BEILIECTB 110 TPUBUAJIBHOM MM MEXKIYHApOJHOM HOMEHKIIAType M
OTpaKEHHE COCTaBa ITHUX COCAMHEHMHM C IIOMOIIBI) XMMHYECKHX
¢dopmyn. OtpakeHHEe XHMHYECKHX IMPOIECCOB C  MOMOIIBIO
YPaBHEHUI XUMHUYECKUX pPEeaKLUi

XuMH4YecKHe pe€aknumn

OOBsicHEHHE CYIIHOCTH XMMHYECKHX mporeccoB. Kmaccuduxanms
XUMHUYECKUX peaKkLHil M0 pa3IuyHbIM IPU3HAKAM: YUCILY U COCTaBY
MPOJIYKTOB M PeareHToB, TerioBoMy 3 dekTy, HanpasieHuro, hase,
HIMYMIO  KaTajiu3aTropa, MW3MEHEHHIO CTEHNeHEW  OKHCICHMS
9JIEMEHTOB, 00Pa3yIONIMX BEIIECTBA. Y CTAHOBKA NMPU3HAKOB OOIIETO
U Pa3IUYHOTO B THUIIOJOTHM pEaKUUi Uil HEOpPraHU4ecKoil Hu
opranudeckoil xumun. Kiaccuduuukanys BEeIIeCTB U MPOLECCOB C
TOYKH  3peHMs  OKuClIeHUs-BoccTaHoBieHus.  CocraBieHue
YpaBHEHUI peakuuil ¢ MOMOIIBI0 METOJa IEKTPOHHOIro OanaHca.
OOBpsicHEHHE 3aBHCHMOCTH CKOPOCTH XHMMYECKOW peakiuuu U
MIOJIOKEHHSI XHMUYECKOTO PAaBHOBECHS OT Pa3IMYHBIX (PAKTOPOB

XuMHYeCKUit BrinmonHeHne XUMHUYECKOTO SKCIIEPUMEHTA B TTOTHOM COOTBETCTBUU

IKCIEPUMEHT ¢ mpaBwiamu Oe3ornacHocTu. Habmronenne, ukcanus U onucaHue
PE3yNbTAaTOB MPOBEICHHOTO KCIIEPUMEHTA

Xumuyeckas [IpoBeneHne CaMOCTOSTEIIHEHOTO MOMCKA XMMHYECKOH HMH(OpMAIUn

uHpopMmanus C HWCMOJIb30BaHHMEM PA3IMYHBIX MCTOYHUKOB (HAYUHO-TIOMYJISIPHBIX

W3IaHUKM, KOMIBIOTEPHBIX 0a3 MJaHHBIX, pecypcoB WHTepHeTa).
Hcnonb30BaHne KOMMOBIOTEPHBIX TEXHOJOTHH sl 0O0paboTKH U
nepegayd XUMHUYECKOW WHOOpMAIMM W €€ TMpeACTaBICHUs B
pas3nuyuHbIX (hopMax

Pacuernl mo

VYcTaHOBKA 3aBUCHMOCTH MEKy Ka4€CTBEHHOW M KOJIMYECTBEHHOM

XHMHYECKHM CTOPOHAMHM XMMHUYECKMX OOBEKTOB U IpoleccoB. Pemenue
dhopmynam u pacyeTHBIX 3a7a4 [0 XUMUYECKUM QopMyJiaM U ypaBHEHHUSIM
YPABHEHHAM

IIpopuiabHoe n OObsicHEHHE XUMHYECKHX SBJIEHUH, MPOUCXOAAIIUX B MPHUPOJE,
npogeccunoHaAIbHO OBITY M Ha ipou3BoACcTBe. OnpeaereHne BO3MOXKHOCTENH IPOTEKaHUs

3HAYUMO€ COACPKaHUuE

XUMUYECKHUX TPEBpaIIeHUN B pa3nuuHbIX ycinoBusax. CoOiroaeHue
MpaBWJI DSKOJOTHYECKH TPaMOTHOTO TOBEJCHHS B OKpYKaroIen
cpene. OneHKA BIUSHHUS XUMHYECKOTO 3arpsi3HEHUS OKPYKAIOIICH
Cpensl Ha OpraHW3M uYelOBeKa W JPYrHe KUBbIE OPTaHU3MBIL.
CobmroieHne mpaBuil 0€30MacHOr0 OOpalleHHs] ¢ TOPIOYUMU U
TOKCUYHBIMU  BEIIECTBAMH, JTAOOPATOPHBIM  00OPYIOBAHUEM.
[ToaroroBka pacTBOPOB 3aJaHHOW KOHIIEHTpAMK B OBITY M Ha
npou3BoJcTBe. Kputnueckas olieHKa JOCTOBEPHOCTH XUMHUYECKOM
WH(OPMAIIHHN, TIOCTYITAOIIEH U3 Pa3HBIX HCTOYHHKOB
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3. YCJIOBHUS PEAJIM3AIINY YYEFHOM JJUCITUITJIMHBI
3.1. TpeGoBanusi K MHHAMAJIBHOMY  MATEPHAJbHO-TEXHUYECKOMY
o0ecrne4eHn 10

Peanuzanus yueOHON TUCHUIIIMHBI TpeOyeT Hanuuus y4eOHOTro KaOuHeTa u
1ab0paToOpUn XUMUHU.

[Inakatel 1O Xxumuu, Bechl Jabopatopubie BIIP 200-2k71, Bech
nabopatopubsie BJIT 510, razoananuzarop “HOnusi-2», KOMIUIEKT J1a00paTOpHBIMA
«[Tuenka-Y/xum», xommiekt nabopatopubii «[luenka-H», K®K-3, wnabops
XUMHUUYECKUX PEAKTUBOB (TECThl), HAOOPHI XUMHYECKON TMOCYIbI, XHMHYECKas
nabopaTtopus, mKkad BBITSDKHOW NIl KAOMHETAa XUMHUU C CAHTEXHUKOW. MOHHUTOD
19" ViewSonik-VA1932W glossy - black 16"10Sms DVI 300cd 100000:1;
untepaktuBHas qocka INTERWRITE DuaBoard 1279

3.2. MupopmanuonHoe odecredeHne 00y4eHust

Ilepeyenby y4eOHBbIX wu3gaHuil, WHTepHeT-pecypcoB, [IONMOJHUTEIbLHOM
JIUTEPATYPHI

a) OCHOBHAs JTUTEpATypa

No

NcTounuk
n/m

lNa6puensa O.C. Xumusa s npodeccuil U CrenuabHOCTEH TEXHUYECKOTO
1 | mpoduns: yueobnuk / ['abpuensn O.C., 1.I'.OctpoymoB. — 7-e¢ u3m., cTep. —
Mocksa: U1 Axkanemusi, 2018 — 272 ¢. — TeKCT: HEMOCPEACTBEHHbIN

AnbunorenoBa, M. B. Xummusa: y4yeOHMK M NPaKTUKYM JJISI CPEIHETO
npodeccruonanbHoro oopazosanus / M. B. Audunorenosa, A. B. babkos, B.

5 A. IlonkoB. — 2-e u3x., uctp. u pon. — Mocksa: U3narensctBo KOpaiit,
2019. — 291 c. — (IIpodeccuonanbHoe obpazoBanue). — ISBN 978-5-534-
11719-6. — Texker: oanekrponasi  /  ObC  HOpait [caiit]. —

URL.: https://www.biblio-online.ru/bcode/445993.

0) TOTMOTHUTENbHAS JIUTEpaTypa:

No Hcrounuk
/T
3 Caenko O.E. Xumusa nnsa xosemxed [Tekct] : ydueOHMK . — 5-¢ u3m. /
O.E. Caenko . — PoctoB-Ha-Jlony : @enukc, 2014 — 282 c.
I'munxka, H. JI. O6mas xumus. 3a1aun U yrpaxHeHus: yaeOHO-TIPaKTHIECKOe
nocobue s cpennero npodeccuoHanbHoro odpazopanus / H. JI. I'munka ;
4 noxa peaakuuert B. A. Ilonkora, A. B. babkoBa. — 14-e u3ag. — Mockaa :
M3parensctBo  [Opaiit, 2019. — 236 c¢. — (IIpodeccrnonanbHOE
obpazoBanue). — ISBN 978-5-534-09475-6. — TekcT : ANEKTPOHHBIN //
OBbC [Opaiir [caiiT]. — URL: https://www.biblio-online.ru/bcode/433858.
[Ilep6akoB, B. B. Heoprannueckass xumusi. Borpocsl u 3amaun : yueOHOE
5 mocobue g cpemHero mpodeccmoHaabHOro o6OpazoBanms / B. B.

[Ilepb6akoB, A. A. ®upep, H. H. bap6otuna. — 2-e usn., ucnp. U JOI. —
Mocksa : U3parensctBo FOpaiit, 2019. — 107 ¢. — (IIpodeccronanbHoe
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https://www.biblio-online.ru/bcode/445993
https://www.biblio-online.ru/bcode/433858

obpazoBanue). — ISBN 978-5-534-09133-5. — TekcT : 3IeKTPOHHBIN //
OBbC HOpaiit [caiit]. — URL: https://www.biblio-online.ru/bcode/441353.

Amnapues, A. U. O6mias xumusa. COOpHUK 3aaHUIl ¢ IPUMEPAMH PEIICHUH :
ydaeOHOoe mocobue il cpeaHero mpodeccroHanbHoro obpasoanus / A. H.
AmapueB, JI. WM. Adonuna. — 2-e u3m., ucop. U jgon. — Mocksa :
M3parensctBo  Opaiit, 2019. — 127 c¢. — (IIpodeccrnoHabHOE
obpazoBanue). — ISBN 978-5-534-09932-4. — TekcT : 3ICKTPOHHBIN //
OBbC [Opaiir [caiiT]. — URL: https://www.biblio-online.ru/bcode/438405.

EcrectBeHHnble W TexHuYeckwe paboTel: Hayd. JKypHan/ri. pex. A.SL
XaskuH. — MockBa : OO0 «M3narenbctBo CryTHUK +», 2002 -. —Bbeixoaur
12 paz3 B roxm. ISBN nmeuvarnoir Bepcum 1684-2626.-Tekct
HenocpeacTBeHHbIN 2019 Nel-12; 2018 Nel-12; 2017 Nel-12; 2016 Nel-12;
2015 Nel-12

BECTHUK BOPOHEXCKOI'O I'OCYAAPCTBEHHOI'O
YHUBEPCUTETA. CEPUA : XUMUA. BUOJIOTUA. ©APMALIMA
Hay4YHBIH OKypHaT / ydpenutenb : BopoHEXCKUN TOCymIapCTBEHHBIN
yHuBepcuteT. — Boponex : 2000 - .-unicno BeimyckoB B roxa: 4. ISSN
neyatHou Bepcun: 1609-0675.

B) HH(QOPMAITMOHHBIC JIEKTPOHHO-00pa30BaTEIbHBIC PECYPCHI:

No

HcTounuk
/11
| DnekTpoHHass OmOmmoreuHas cucteMa «bubmmuoTex. MzmarensctBo KY»
https://mgri-rggru.bibliotech.ru
OnekTpoHHO-0nOmoTeunass cucrtema «M3marensctBo  Jlawb»/ KO
2 | UmxenepHo-texuuueckue Hayku (TromI['Y)
www.e.lanbook.com
DneKTpoHHO-OnOmoTeuHass cucrema  elibrary» /  IIpaBooOnagarens:
3 | O6uecTBO ¢ orpaHrueHHON 0TBeTCTBeHHOCTHI0 «PYHOb) (RU)
https://elibrary.ru
4 | DnexkrponHas 6ubnmoTeunas cucrema «HOpaiity / www.biblio-online.ru
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https://www.biblio-online.ru/bcode/441353
https://www.biblio-online.ru/bcode/438405
https://elibrary.ru/
http://www.biblio-online.ru/

4. KOHTPOJIb 1 OLIEHKA PE3YJIbTATOB OCBOEHMSI YYEBHOM
JANCHUIIJINHBI
Kontpoib W omeHka pe3ylbTaTOB OCBOCHHS Y4YEOHOW TUCHUILIMHBI
OCYUIECTBIISICTCSl TMpENnojaBaTesieM B IPOIecCe MPOBEICHUS YYEOHBIX 3aHSTHUH,

MPaKTUYECKUX 3aHATHM M J1aOOpaTOpHBIX padOT, TECTUPOBAHMS, a TaKKe
BBITIOJTHEHUS oOy4JaromuMucs WHIUBUTyaJIbHBIX 3aJIaHuH, MIPOEKTOB,
HUCCIIeI0OBaHUM.

PesyabTaTnl 00yueHus

®opmMbI U METOAbI KOHTPOJISI M OLIEHKHU
pe3yJbTaToB 00y4eHusl

¢ JIHMYHOCTHBIC:

— YyBCTBO TOPJIOCTH M YB@KCHHS K
HUCTOPpUHU W JOCTHUIKCHHUAM OTCUYCCTBCHHOM
XMMHYECKON HAayKH; XMMHUYECKH TPaMOTHOE
MIOBE/ICHUE B npodeccuoHanbHOM
JIeATEIFHOCTH U B OBITY TPU OOpalieHuu ¢
XUMHUYCCKUMU BCIICCTBAMH, MAaTCpUaJlaMU U
IpoLeccamMH;

JuddepeHmpoBanHbIN 3a4ET.
TectupoBanue.

Y CTHBIN U TUCBMEHHBIN OIIPOC.

Brimonnenue u 3amura 1a00paTOpHBIX padoT.
BrinonHenue npaktuyeckux padorT.

OKcriepTHas OILIGHKa JIOKJIaJ0B U  3alluTa
pedepatos.
DKkcnepTHas OLIeHKA BBITTOJIHCHHSI

CaMOCTOSITENIbHOM pabOTHI.

— TOTOBHOCTh K MPOJOJDKCHHIO
0o0pa3oBaHUS W TOBBIIICHUS KBATU(UKANN
B n30paHHOM npodeccuoHaTbHON
JESTEIIbBHOCTH W OOBEKTUBHOE OCO3HAHHE
POJIM XMMHUYECKHX KOMITETCHIIUH B 3TOM;

JuddepeHnupoBaHHbIN 3a4ET.
TectupoBanue.

VY CTHBIN ¥ MMCBMEHHBIH OIPOC.

BrinonHenue u 3amnura 1adopaTopHbIX padoT.
BrimonHenue npakTuyeckux padorT.

OKcrepTHass OIEHKa JOKJIAJOB M  3aluTa
pedeparos.
3KCHepTHa$I OII€HKa BBIITOJIHECHU A

CaMOCTOSITEJIbHOM pabOTHI.

— YMEHHE HCIOJIb30BaTh JOCTHKECHUS
COBPEMEHHOM  XUMUYECKOM  HAyKM U
XUMHYECKUX TEXHOJIOTMM I TOBBIILIECHUS
COOCTBEHHOT'0 MHTEJUIEKTYaJIbHOIO Pa3BUTHUS
B BBIOpaHHOM npodeccuoHanbHOM
JeATEIbHOCTH

JuddepenuripoBaHHbIN 3a4ET.
TectupoBanue.

Y CTHBIN 1 TUCBMEHHBIN OIIPOC.

Beinonuenue u 3amura 1abopaTopHbIX padoT.
BrinonHenue npakTuyeckux padorT.

OKcrepTHas OIIEHKa JIOKJIaJ0B U  3alluTa
pedepaTos.
DKkcnepTHas OLIEHKA BBITIOJTHEHHU S

CaMOCTOSITENIbHOM pabOTHI.

* MeTanpeIMeTHBIX:

— HCIIOJI30BaHKUE PA3INIHBIX BHUIOB
MO3HABATENILHON JESTENbHOCTH M OCHOBHBIX
HUHTEIICKTYaTBHBIX Omepanuil (MOCTaHOBKU
3anaun, GOpMyITUPOBAHUS TUIIOTE3, aHAN3A
W CHHTE3a, CpaBHEHHS,  000O0IIEHNs,
CUCTEeMATH3allNH, BBISIBICHUS MPUYUHHO-
CIICJICTBEHHBIX CBSI3CH, TIOWCKA aHAJIOTOB,
(GbOopMyITUpOBaHUS BBIBOJOB) IJSI PEIICHUS
TIOCTaBJICHHON 3aJ1a4u, MIPUMECHCHUE
OCHOBHBIX METOJIOB TIO3HAHUSI (HAOIIOACHMSI,
HAyYHOTO OJKCIEPUMEHTAa) JUIS H3yYeHUs
Pa3IMYHBIX CTOPOH XUMHUYECKUX OOBEKTOB U
IPOIECCOB, C  KOTOPBIMH  BO3HUKAET

JuddepeHupoBaHHbIN 3a4ET.
TectupoBanue.

Y CTHBIN ¥ IMCBMEHHBIH OIIPOC.

BrimoHeHme 1 3amnuTa 1a00paTopHBIX padoT.
Beinonnenue npakTHyeckux padorT.

DKcnepTHash OICHKA JIOKJIAJAO0B M 3allUTa
pedeparos.
:’)KCHepTHaﬂ OLICHKAa BBITIOJIHCHU A

CaMOCTOSITEIbHOM pa6OTI>I.
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HE00XOIMMOCTh CTaJIKUBATHCSI B
npodeccuoHaIbHOH chepe;

- UCIIOJIb30BaHUE pa3IMYHbIX
WMCTOYHUKOB JJisi TIOJYYEHHUS] XUMHUYECKOU
uHpopMalliM,  yMEHHE  OLEHUTh €€
JIOCTOBEPHOCTh JJISI JTOCTHXKEHHSI XOPOLINX
pe3yNbTaTOB B MPOQeccCuOHANBbHOM cdepe;

HuddepennupoBaHHbIi 3a4ET.
TectupoBanue.

VY CTHBINM U MUCEMEHHBIHN OMpoc.

BremonHenue u 3amuTa 1adopaTopHBIX padorT.
Brinmonnenue npakTuyeckux padorT.

OKcriepTHasE OLEHKA JIOKJIAaJ0B M 3allUTa
pedepaTos.
OKcnepTHas OIICHKA BBITIOJTHEHUS

CaMOCTOATEILHON pa6OTBI.

* IPEIMETHBIX:

—c(hOPMUPOBAHHOCTb IPEJICTABICHHUH
0 MECT€ XMMHHU B COBPEMEHHOM Hay4HOH
KapTUHE MHpa; IOHUMAaHUE pOJIM XHMHUHU B
(dbopMupoBaHUU Kpyrosopa u
(YHKLIMOHAJIBHON TI'PaMOTHOCTH 4eJOBEKa
JUISl pEeIIEHUs IPAKTUYECKUX 3a/1a4;

JuddepeHpoBanHbIi 3a4ET.
TectupoBanue.

Y CTHBIN U TUCBMEHHBIN OIIPOC.

Brimonnenue u 3amura 1a00paTOpHBIX padoT.
BrinonHenue npaktuyeckux padorT.

OKcrepTHas OILIEHKa JIOKJIaJ0B U  3alluTa
pedepaTos.
DKkcnepTHas OLIeHKa BBITTOJIHCHHSI

CaMOCTOSITENIbHOM pabOTHI.

— BJaJIcHHE OCHOBOIIOJAraloIuMu
XUMHUYECKUMH MOHSTHUSIMH, TEOPUSMH,
3aKOHAMHU U 3aKOHOMEPHOCTSIMU; YBEPEHHOE
MOJIb30BaHNE XUMUYECKOW TEPMUHOJIOTHEN U
CUMBOJIMKOI;

JuddepeHnupoBaHHbIN 3a4ET.
TectupoBanue.

VY CTHBIN ¥ NMCBMEHHBIH OIpOC.

BrinonHeHue u 3amnuTa 1adopaTopHbIX padoT.
BrimonHenue npakTuyeckux padorT.

OKcriepTHasi OLEHKa JIOKJIAaJ0B M 3alUTa
pedepaTos.
DKkcriepTHas OIICHKA BBITIOJTHEHUS

CaMOCTOSITEJIbHOM pabOTHI.

— BIIQJICHUE OCHOBHBIMH METOJAMH
Hay4YHOTO TIO03HAHUS, MCIOJIb3YEMbIMH B
XUMHAU: HaOI0IeHNEM, OITCAHHUEM,
U3MEPEHUEM,  JKCIIEPUMEHTOM;  yMEHHE
oOpabatrbiBaTh,  OOBSICHATH  PE3YJbTAThI
IPOBE/IEHHBIX OIBITOB U JEJaTh BBIBOJIBI,
TOTOBHOCTh W  CIIOCOOHOCTH IPHUMEHSTh
METObI MO3HAHUSA npu peleHnu
NPaKTUYECKHX 33134,

JuddepenuripoBaHHbIN 3a4ET.
TectupoBanue.

Y CTHBIN 1 TUCBMEHHBIN OTIPOC.

Beinonnenue u 3amura 1abopaTopHbIX padoT.
BrinonHenune npakTuyeckux padorT.

DKcrepTHas OIIEHKa JIOKJIaJ0B U  3alluTa
pedepaTos.
DKkcnepTHas OLIEHKA BBITIOJTHEHUS

CaMOCTOSITENIbHOM pabOTHI.

— c(OPMHPOBAHHOCTh YMEHUS JJaBaTh
KOJIMYECTBEHHBIE OLIEHKH W IPOU3BOJIUTH
pacyeTbl MO XHMMHUYECKMM (opMmynam
YPaBHEHUSM;

JuddepeHupoBaHHbIN 3a4ET.
TectupoBanue.

VY CTHBIN U MUCBMEHHBIN OIPOC.

BrimoHeHme 1 3amnuTa 1a00paTopHBIX padoT.
Beinonnenue npakTHyeckux pador.
OKcrnepTHash OIEHKa JOKJIAJ0B H
pedeparos.

OKcnepTHas OIICHKA
CaMOCTOSITEJIbHOM PabOTHI.

3aIuTa

BBIITOJIHEHU A

— BJIaJC€HHUC IIpaBUJIaMU TEXHHUKHU
0e30MmacHOCTH npu HUCIIOJIb30BaHNU
XUMHUYCCKHUX BCHICCTB,

JuddepenurpoBaHHbIi 3a4ET.
TectupoBanue.

VY CTHBII 1 MUCEMEHHBIHN OMpOC.

Beinonnenue u 3amura 1abopaTOpHBIX padoT.
BrinonHenune npakTuyeckux pador.
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OKcliepTHasT OIEHKAa JIOKJIAZOB W 3alluTa
pedeparos.
DKcrnepTHast OLICHKa BBITIOJTHEHHUSI

CaMOCTOSITEIIbHOU paboThI.

— c(opMHpPOBAaHHOCTH COOCTBEHHOMH
[O3UIMU [0 OTHOUICHHIO K XHUMHYECKOH

JuddepeHpoBaHHbIi 3aUET.
TectupoBanue.

uHGOpMaIMU, MOJIy4aeMOM M3  pasHBIX | YCTHBIM M MHUCEMEHHBIH OIpoC.
HCTOYHUKOB. BrimonHenune u 3ammra 1ab0paTopHBIX padoT.
BrimoHeHne npaktudeckux pador.
OKcrepTHas OlEHKA JIOKNIQJOB M 3alluTa
pedeparos.
DKcrepTHas OLIEHKA BBITTOJIHEHHSI
CaMOCTOSITENIHOM paboThI.
PazpaboTunk:
CO® MI'PA IpernoaaBaTesb M.A. XpycnoBa
06023085, %
“&g,;,- (4] Hu,jf’ o %,
JKCNepThI: / 2%
h s
IS 8
CTU HUTY MUCuC rpero; §Ib /S 3 .A. Tlonesa
(mecTo paboThI) (3aHMMaEMAK AR AT 4 O JITHCh, THHITHAEL,
‘ e ” damums)
CO® MI'PU npernojaBaTesb %4/ H.B. KopossikoBckast

(Mecto paboThI)

(3aHMMaeMast TI0JKHOCTD )

(ﬁg,bﬁn‘fdcr,,nﬁnunanbl, bammus)
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SYKCNEPTHOE 3AKIIOYEHUE

Ha paGouyro nporpaMmy y4eOHOM TUCLIUIIHHBI «XuMus»
10 CIeLHABHOCTH:
23.02.03 «TexHuueckoe oOCIyKMBaHUe 1 PEMOHT aBTOMOOHJIBHOTO TPAHCIIOPTay

PaspaGorank  pabo4yed  MPOTrpamMMBL: XpycioBa Mapus  AHIpeeBHa,
npenoxasarens xumun  GIBOY BO «Crapoockosbckuit  dumman  Poccuniickuit
roCy/IapCTBEHHbIN Te0IoropasBe/louHbI YHUBEPCUTET NMEHH Cepro OpIKOHUKH3E»
(COD MI'PN).

PaGouast mporpamMma 4eTKO CTPYKTypHUpOBaHa U COCTOUT HU3: HACTIopTa paboueit
pOrpamMMbl, CONEpKaHWs yJeOHOH JMCLMIUIMHBL 10 pasjenam ¢ [EpedHeM
MPAKTUYECKUX 3aHSATHI U CaMOCTOSTEIEHOH paboThl CTY/IEHTOB, CITMCKa OCHOBHOW 1
JIOTIOJIHUTEIBHON JTUTEpaTypbl U KOHTPOJIsSE U OLIEHKH PE3yJIbTaTOB OCBOCHUA yueOHOH
JTIACITUTIIIAHBI. .

Pabouass mporpamMma COCTaBjeHa Ha OCHOBE NPUMEPHON  IPOrpamMmbl
o01ieo0pa3zoBareNpHOM  y4eOHON JUCUUIIMHBI «Xumus» s npohecCuoHalbHbBIX
00pa3oBaTeNbHBIX OpPraHu3allii, pexomenioBanHoit ®T'AY «®UPO» s peanusaiin
OCHOBHOI#1 Tpo(hecCHOHAIBHOM 06pa3013aTem>Hoﬁ nporpammMsl CITO na 6a3e OCHOBHOT'O
06111ero 06pa30BaHHs C TONyYEHHEM CPeIHEro 00IIero o6paszosanust (ITporoxon Ne3 ot
21 utons 2015 r. PervcTpalluOHHBI HOMEP penensuu 385 ot 23 mrons 2015 r.)

@OopMbl M METOJBI KOHTPOJIs OTOOpaHBI ONTHMAIBHO M obecrneynBaroT
JOCTHIKEHHE CTyI€HTAMM JIMYHOCTHBIX, MPEIMETHBIX U METAIPEMETHBIX PE3yJIbTaToB.

[lepedyenb yueOHBIX M3IaHUH COINCPKUT NOCTATOYHOC KOJIMUIECTBO yueOHBbIX
M3naHnil U VIHTepHEeT-pecypcoB, aKTyalbHbIX Uls (POPMUPOBAHHMS COOTBETCTBYIOLINX
KOMTIETeHIIM M, 3HAaHUH U yMEHHUH,

Jlanast pabouasi mporpamMma MoKeT ObITh PEKOMEHIOBaHa JUIA NPUMEHEHHT B
y4eGHOM ITPOIIecce MO CIEeNHUaIbHOCTH:

23.02.03 «Texuuueckoe oOCIyXXMBaHWE U  PEMOHT aBTOMOOMIIBHOTO
TpaHCIIOPTa»

Dxcnept: Enena AnexcanaposHa [lonesa
(®.1N.0.)
npernoiaBaTesb
CTU HUTY MUCHUC




