MWHUCTEPCTBO HAYKU U BbICLLUETO OBPA3OBAHUA PO

®reQyY BO «bpsHCKMM rocyapCTBEHHbIN
TEXHUYECKUI YHUBepcuTeT» (BITY)

[Tonurexuudeckuii komwiemk (IIK BI'TY)

YTBEPXIAIO

pektop ®I'bOY BO «BI'TY»

O.H. ®enonunn

«28» mag 2024r.

PABOYAS TIPOI'PAMMA
y4EOHOM JUCIIUTUTHBI
Bb.03 «Xumus»

e
OOKYMEHT NOANnMCAH
3NEKTPOHHOWM NOANNCHIO
CepTtudukar: 00DF212636081B4F2FEC2C849AFF43F11D
Bnapeneu: ®epoHnH Oner Hukonaesny
Lenicteutenen: ¢ 27.07.2023 go 19.10.2024
.
CnennaabHOCTb:

YpoBeHb 00pa30BaHUs BBITYCKHUKA:

[Tporpamma MoAroTOBKM CHEIUAINCTA
cpennero 3BeHa (ITITICC3):
[TpucBanBaeMast KB (UK
®dopma o0yueHus:

Cpok nonyuenust CI10 no IITICC3:
YpoBeHb 00pa3oBaHus, HEOOXOIUMBI
1u1s iprema Ha obyuenue o [IT1ICC3:

['ox mpuema Ha oOydyeHue Ha 1-i Kypc:

15.02.14
aBTOMAaTHU3aLAN

OcHanienue cpeacTBaMu
TEXHOJOTUYECKHUX
MIPOIIECCOB U MPOU3BOJICTB (IO OTPACISIM)

cpenHee mpodecCuoHaIbHOE 00pa30BaHUE
(CITO)

OasoBas
TEXHUK

O4dHas1

3 rona 10 mecsreB

OCHOBHOE 00111ee 00pa3oBaHue
2024

r. bpsuck 2024



Pabouas nporpamma
yueOHo nucuuruinabel b.03 Xumus (nanee — PII)

1A cienqUuanbHOCTH 15.02.14 OcHaleHre cpeIcTBAMU aBTOMATU3ALMKI TEXHOJIOTUYECKUX

IPOIIECCOB ¥ MPOU3BOACTB (TI0 OTpACIsiM)

Pazpaboran(un):
— npenoaasareins [IK BI'TY,
KaHIUJaT C-X HAyK 9. B. Kocomamnosa
PIIJT V]I paccMoTpeHa u ogo0peHa Ha 3ace/laHuu
peAMETHO-ITUKIOBOM KOMUCCUU
«Marematuueckue U 00IIMe €CTECTBEHHOHAYYHbIE TUCIUILIMHBDY
I[IK BI'TY (manee — II1IK)
oT «28» mas 2024r., mpotokos Ne 7
IIpencenarens ITIIK 9.B. Kocomamnosa
CormacoBaHO:

3amecturensb qupekropa [IK BI'TY
1o y4eoHou padbore
JILA. JIazapeBa

© Koconanosa 3.B.
© OI'bOY BO «bpsiHCKHIA TOCY1apCTBEHHBIN TEXHUYECKHUIA

YHUBCPCUTECT»



COJEP)KAHUE

OBIIASI XAPAKTEPUCTUKA PABOYE ITPOTPAMMBI
YYEBHON JUCIUTIIAHBI 5
CTPYKTYPA U COJIEP’)KAHUE YYEBHOM

TV CHMIITAHBI
YCJIOBMS PEAJIM3ALIMM YUYEBHOM

JTUCHUATIIMHBI
KOHTPOJIb M OLIEHKA PE3VJIbTATOB OCBOEHUS

YYEBHOM JUCHMIIIAHBI

CcTp.

13



1 OBIIASI XAPAKTEPUCTHUKA PABOYEN ITPOIT'PAMMBI YYEBHOM
JULATIIMHBI
. MecTo yueOHOI JUCHUILIUHBI B CTPYKTYpPe OCHOBHOM
npo¢eccuoHaIbHOH 00pa30BaTeIbHOM NPOrPAMMBI:

Yuebnas gucummummHa bJ[.03  «Xumus» paszpaboraHa Ha  OCHOBE
tpeboBanuii, coorBeTcTByOmMKUX ®I'OC COO, ®I'OC CIIO no cnenuaibHOCTH
38.02.01 Oxonomuka u OyxranTepckui yuer (MO OTpacisiM) U TOJOXKEHHM
dbenepanbHON OCHOBHOI 00111€00pazoBaTenbHoi nporpaMmmbl COO (manee — GOII
COO0), a Takxke ¢ yuetrom nosryqaemoit cnenuanboct CII1O.

B cootBerctBun ¢ ®I'OC COO yuebHnas aucturuimHa BJ[.03 «Xumus»
BXOJIUT B MPEAMETHYIO0 001acTh «OO0IIHe eCTeCTBeHHOHAYYHbIE NUCIHUILUIUHBD) U
ABIIETCS 00s3aTENbHON i m3ydeHus. YdeOHas mucuurummaa bJ1.03 «Xumus»
U3y4aeTcs Ha OA3080M YypOGHe.

Pabouas nporpamMma oOmieoOpazoBaTenbHOM yueOHOW nucuuriuHbl bJ1.03
«XuMHs»  SBISIETCSl  COCTAaBHOM  4YacThl0  MPOrpaMMHO-METOIMYECKOTO
compoBoknenuss OIl CIIO wa 6aze OCHOBHOTO 00mero oOpa3oBaHUS C
nonyuennem COO, peanmsyemoit B [lonutexanyeckom kosutemxe bI'TY.

1.2. Ileqb ¥ NUIAHUPYeMBbIe Pe3yJbTAThI 0CBOCHUS Y4eOHOM
AUCHMILIMHBI:
TJIABHBIMH LIETISIMU U3yUEHUS TIpeaMeTa « XUMUSD» B CPEAHEH IIKOJIe Ha
0a30BOM YPOBHE SIBJISIOTCSL:

- GOopMUpPOBAHUE  CHCTEMBl  XHMHUYECKHUX  3HAHUW KAk  BaKHEUIIeH
COCTaBIISIIONICH €CTECTBEHHO-HAYYHOH KapTHUHBI MHpPa, B OCHOBE KOTOPOU
JeKaT KIIIOYEBbIE MOHATHS, (yHIaMEHTAIbHbIE 3aKO- Hbl U TEOPUH XHUMUH,
OCBOEHHUE SI3bIKa HAyKH, YCBOCHHWE M TMOHH- MAaHHE CYIIHOCTU JOCTYITHBIX
000011eHN MUPOBO33PEHYECKOTO XapaKTepa, 03HAKOMJIEHHUE C UCTOPHUEHN HX
pa3BUTHUS U CTAHOBJICHUS;

- popmupoBaHUe W pa3BUTHE MPEACTABICHUN O HAYYHBIX METOJaX MO3HAHUS
BEIIECTB M XUMHUYECKUX PEAKIIH, HEOOXOIUMBIX ISl IPUOOPETEHHS] YMEHUN
OpPUEHTHPOBATHCS B MUPE BEIICCTB U XUMHUECKUX SIBICHUN, UMEIOIINX MECTO
B IIPUPOJIE, B MPAKTUUYECKOU U MOBCETHEBHOM KU3HU;

- pa3BUTHE YMEHUHN U CHOCOOOB JIEATENbHOCTH, CBSI3aAHHBIX C HAOIIOJIEHUEM U
OOBSICHEHHEM  XHMHUYECKOTO  3KCIEpUMEHTa, COOJIIOJICHUEM  TPaBHI
Oe3omacHoro oOpaieHus ¢ BemiecTBamMu Hapsimy ¢ 3TuM conepkatesibHast
XapaKTepUCTHKA IIeJIel U 3a7a4 U3y4ueHus MpeaMeTa B porpaMMe yTOYHeHa
U CKOPpPEKTHPOBAaHAa B COOTBETCTBUHU C HOBBIMHU MPUOPUTETAMH B CHUCTEME
obmiero cpea- Hero oOpazoBanus CerojgHs B NpENojaBaHUM XHUMHUHU B
OoJbIIell cTeneHn OTAAETCS MPEANOYTEHUE MPAKTUYECKOM KOMIIOHEHTE CO-
JepkaHuss OOy4YeHHsl, OPUEHTHPOBAHHOM Ha TMOATOTOBKY BBIITyCKHUKA
IIKOJIBI, BJAJCIOIIero He HabopoM 3HaHUW, a (YHKUHOHAIBHOU
IPaMOTHOCTBIO, TO €CTh CIOCOOAMH U YMEHUSMU aKTUBHOTO TIOJTy4YECHHUSI



3HAaHUU U IPUMEHEHUS UX B PEAIbHOM KU3HU IS PELICHUS MPAKTUYECKUX

3a1au

B 9T0if cBs3M IpH U3y4EHUH MpeaMeTa « XUMUs» TOMUHUPYIOIIee 3HaueHUe
nproOpeTaroT TaKue ey U 3a/1a41, Kak:

- ajanTanus o0y4aroluXcsl K YCIOBUSM JUHAMUYHO Pa3BUBAIOLIETOCS MHUpA,
(GopMUpOBaHHE HUHTEIJIEKTyaJIbHO pPa3BUTOM  JMYHOCTH, TOTOBOM K
caMO00pa30BaHUIO,  COTPYJHUYECTBY, CAMOCTOSITEIbHOMY  IPHUHATHUIO
IPaMOTHBIX PEIICHUH B KOHKPETHBIX >KM3HEHHBIX CUTYalMAX, CBSI3aHHBIX C
BEIIECTBAMH U UXIIPUMEHEHHUEM;

- popMupoBaHue Yy OOYYAarOMIMXCS  KJIIOYEBBIX HABHIKOB  (KITHOYEBBIX
KOMITETEHIIHI), IMEIOIUX YHUBEPCATILHOE 3HAYCHUE JUIS PA3IMYHBIX BHJIOB
NESTENbHOCTU: pelieHus TmpoOsiieM, TMOUCKa, aHamu3a U 00paboTKu
uHpopMaIui, HEOOXOMUMBIX [UJIsl MPHOOPETEHHUs OIbITa ACSTEIbHOCTH,
KOTOpasi 3aHUMaeT BaKHOE MECTO B MIO3HAHWU XUMUH, a TAKXKeE IS OI[CHKHU C
MO3ULUK HKOJIOTUYECKON O€30MacHOCTH XapakTepa BIHMSHUS BELIECTB U
XUMHUYECKUXIIPOLIECCOB HAa OPraHU3M UeJIOBEKa U MIPUPOJHYIO CPELy;

- pa3BUTHE TO3HABATEILHBIX HHTEPECOB, MHTEJUICKTYaJbHBIX M TBOPUYECKUX
CIOCOOHOCTEH 00YyYaromuXcs: CIIOCOOHOCTH CaMOCTOSTENBHO NpUOOpeTaTh
HOBbBIE 3HAHMSI IO XMMHUU B COOTBETCTBUHU C >KM3HEHHBIMHU MOTPEOHOCTSAMH,
UCIOJIb30BaTh COBPEMEHHbIE UH- (POPMALIMOHHBIE TEXHOJIOTHH Ul IOUCKa U
aHalM3a Y4eOHON U HAy4dyHO-NOMYJSPHOM HWHGOPMALUU XUMHYECKOTO
COJIEp>KaHUS;

- opMUpOBaHUE U PA3BUTHE Y O0YUYAIOUTUXCS aCCOIMATUBHOTO U JIOTHYECKOTO
MBILUICHNS, HaOII0JaTeIbHOCTH, COOPAaHHOCTH, AaKKypaTHOCTH, KOTOpBIE
0COOEHHO HEOOXOIUMBI, B YAaCTHOCTH, MpPH IUIAHUPOBAHUU M TNPOBEIACHUHU
XUMHUYECKOTO SKCIIEPUMEHTA;

- BOCHHTaHHE Yy OOydYalIUXCs YOSKIEHHOCTH B TyMaHHUCTHYECKOM
HANpPaBIEHHOCTH XMMHHU, €€ BaXXHON pPOJIM B PEIICHUH TI00ANBHBIX MpodiieM
paIroOHATBHOTO IPUPOIOTIOIH30BAHUS, TIOMOJTHEHUS YHEPTETUIECKUX PECYPCOB
M COXpaHEHMs MPHUPOAHOIO PABHOBECHS; OCO3HAHMSI HEOOXOJUMOCTH
OepeXKHOTr0 OTHOIICHHUS K MPUPOJE U CBOEMY 3JI0POBBIO, a TaKXkKe MPUOOPETEHUS
OTbITa WCIHOJB30BAaHUS TOJYYEHHBIX 3HAHUW [UIsI TPUHATHS TPAMOTHBIX

peH_IeHI/Iﬁ B CI/ITyaHI/IHX, CBJA3daHHBIX C XUMHNYCCKHUMU SIABJICHUIMMH.
B paMKax 0CBOEHMs NPOrpaMmbl y4ebHOM AUCLMIIMHBI Y 06yYatoLmxcs GopMUpyoTcs obLme
koMmneteHuun (OK):

Kon HaumenoBanue 001X KOMIIETECHIIMIA

OK 1 Bb16upath cnoco0bl pemeHns 3a1a4d npodecCuoHaIbHON
JEATEJIbHOCTH NPUMEHUTEIBHO K Pa3JIMYHbIM KOHTEKCTaM

OK 2 Hcnonp30BaTh COBPEMEHHBIE CPELICTBA TTIOMCKA, AHAJIN3A U]

MHTEpHpeTauuy nHpopManuu, 1 THPOPMALIMOHHBIE TEXHOJIOTUY]
JUTSL BBITTOJTHEHMS 3374 MPO(ECCUOHAIBHON e TENbHOCTH

OK 3 [1nanupoBaTh U peann3oBbIBaTh COOCTBEHHOE MPO(ECCHOHATLHOE U
JUYHOCTHOE Pa3BUTHE, MPEINPUHUMATENBCKYIO JIESITENHLHOCTh B

npodeccuoHaibHOM cepe, UCI0JIb30BaTh 3HAHMS N0 (PUHAHCOBOM




I'paMOTHOCTH B PA3JIMYHBIX )KU3HCHHBIX CUTYyallUsX.

OK 4 OddexkTruBHO B3aUMO/IeCTBOBATh U pabOTaTh B KOJUICKTUBE U
KOMaHJIE.
OK 5 OcyniecTBIATh YCTHYIO U MTUCbMEHHYI0 KOMMYHHUKAIIMIO Ha

rocyIapCcTBeHHOM s3blke Poccuiickoi denepannu ¢ y4yeTom
0COOEHHOCTEN COUMAIBLHOIO M KYJIBTYPHOIO KOHTEKCTA

OK 6 [IposiBAATE TpaKJaHCKO-NTATPUOTHYECKYIO TO3ULUIO,
JEMOHCTPUPOBATh OCO3HAHHOE MOBEACHUE HA OCHOBE
TPaJUIIMOHHBIX 00II€YEI0BEUYECKUX IEHHOCTEN, B TOM YHUCJIE C
y4€TOM FapMOHHU3ALMH MEKHAMOHAIBHBIX U MEKPEIUTHO3HBIX
OTHOLIEHUH, IPUMEHSTh CTAHAAPTHl AHTUKOPPYIIIMOHHOTO

ITOBCACHMI.

OK 7 ConelicTBOBaTh ~ COXPAHEHHUIO  OKPY KaloIIEH cpenpl,
pecypcocOepexeHuo, MPUMEHATh 3HaHUS 00 U3MEHEHUH KJIMMATa,
IPUHIUIIBI OepeKIMBOTO IIPOU3BOJICTBA, 3¢ deKTUBHO

JICHUCTBOBATH B UPE3BbIYANHBIX CUTYalHSIX

OK 8 Hcnonb30BaTh cpeacTBa PU3NUECKON KyJIbTYPhI JIs1 COXPAHEHUS U
YKPEIUICHHUS 3J0POBbsI B MpoILecce MPOdHeCCHOHAIBHOM
AEATEIbHOCTH U TOIep KaHusI HEOOXOIMMOTO YPOBHS (PU3NUECKOI

MOJrOTOBJIEHHOCTH.
OK 9 [Tonb30BaTbest MpodeccuoHaNbHON JOKYMEHTalMe! Ha
rOCYJIApCTBEHHOM M HHOCTPAHHOM SI3bIKaX.
nu npodeccruonansHbIMU KoMTIeTeHITUAMU (Hasee - [1K)
Kon HaumeHoBaHue BUI0B 1eSITEJIbHOCTH U
npodeccHoHATbHBIX KOMIIETCHINI
B/ Opranu3oBbIBaTh PEMOHTHBIE, MOHTAXHBIE U HAJIaJ0YHbIE
paboThI IO MPOMBIIIJIEHHOMY 000PY I0BAHUIO
IIK 3.4 Opranu3oBbIBaTh BHINOJHEHUE TPOU3BOICTBEHHBIX 3a/IaHUI
NOAYMHEHHBIM MTEPCOHATIOM

KommereHnnmn, chopmMupoBaHHBICE  OOyYarONUMHUCS  TPH  M3YyYCHHH
JUCIUIUIMHBL o0meoOpa3oBarenpbHoro mnukiaa bJ[.03 «Xumus» yrayOonstoTcs u
pacHIMpSIOTCA B MPOIECCe H3YYCHHUS JIMCHMIUIMH — OOIICTYMaHHUTapHOTO,
oOmenpoecCHOHAIBHOTO  IIMKJIAa, a  TakkKe  OTACHbHBIX  JUCIUILUIMH
npodeccuonansubix Moayiei OITOIT CIIO.

PesynbpraramMu 0cBOEHUS MPOrpaMMbl YIEOHOW JUCIMILTAHBI 00YJaIONTUMHUCS
SBJISTFOTCS

Jluunocmuule pesynromamoi
— YyBCTBO TOPAOCTH M YBAXKCHHS K HWCTOPHH M JOCTHKCHHUSAM OTCUYCCTBCHHOM
XUMHYCCKONH HAayKH; XMMHYECKH TPAMOTHOE IOBEACHHE B TMPOQECCHOHATBHON
NEATEIPHOCTH W B OBITY MpU OOpallleHMH C XUMHUYCCKUMH BEIISCTBAMH,
MaTepraIaMH U IPOIEeCCaMH;



— TOTOBHOCTh K MPOJODKEHHIO OOpa3oBaHMsI M TMOBBIIICHUS KBaTU(UKALUU B
n30paHHO#l Mpo(decCHOHANBPHON AESITETbHOCTH M OOBEKTUBHOE OCO3HAHUE POIHU
XUMHUYECKUX KOMIIETEHIIUN B 3TOM;
— YMEHHME MHCHOJIb30BAaTh JOCTHMKEHHS COBPEMEHHOM XUMHWYECKOW HAYKH M
XUMUYECKUX TEXHOJOTUM ISl TOBBIIIEHUS COOCTBEHHOTO HWHTEIEKTYaJIbHOTO
pa3BUTHS B BEIOpaHHOM NTPOo(ecCHOHaIbHOM NeITeNbHOCTH;

Memanpeomemnuie pe3yibmamol
— HCHOJIb30BAHUE PA3JIMYHBIX BUJIOB MIO3HABATEIBHON ESTENBHOCTH U OCHOBHBIX
UHTEJUIEKTYaJbHBIX ONepaluil (IOCTaHOBKU 3aJaud, (HOpMYIMpPOBAHMS THMIIOTES,
aHalM3a M CHHTE3a, CpaBHEHMs, OOOOIIEHHs, CUCTEeMaTHU3alliH, BBISIBICHUS
PUYUHHO-CJIEICTBEHHBIX CBSA3€H, IOUCKA aHAJIOrOB, (POPMYIHPOBAHUS BBIBOJIOB)
JUISl pEUIEHUs TOCTABJIEHHOM 3aJau, TPUMEHEHNE OCHOBHBIX METOOB IMO3HAHUS
(HaOnroieHNs, HAYYHOI'O OJKCHEPHUMEHTA) Ul HW3YyYEHHs pAa3IUYHBIX CTOPOH
XUMHUYECKUX OOBEKTOB U MPOLECCOB, C KOTOPHIMH BO3HUKAET HEOOXOIUMOCTH
CTaJIKUBAThCA B MpodeccrnoHabHOi cdepe;
—  HUCIOJIB30BAHME PA3JIMYHBIX HCTOYHUKOB JUIS IIOJIYYEHHS] XUMHUYECKOU
uHbOpMaIlMU, YMEHUE OLICHUTh €€ JOCTOBEPHOCTb JSl JOCTHKEHHSI XOPOIIUX
pe3yJbTaTOB B MPO(PECCHOHANBHOM chepe;

IIpeomemusie pezyrvmamuvl cHOPMUPOBAHHOCTD MPEACTABICHUM O
MECTE XUMHUU B COBPEMEHHON HAay4YHOU
KapTUHE MUpPa; MIOHUMAaHUE POJIM XUMUU B (DOPMUPOBAHUH KPYro3opa U
(yHKUIHMOHAIBHOM TPAMOTHOCTH YeJIOBEKA JIJISl PEIICHUs MPAKTUYECKUX 3a/1ay;
—  BJAJCHUE OCHOBOIIOJIATAIOIIUMU XUMHUYECKUMH IMOHATUSAMHA, TEOPUAMH,
3aKOHAMHU U 3aKOHOMEPHOCTSAMH; YBEPEHHOE MTOJIb30BAHUE XUMUYECKOU
TEPMHUHOJIOTUEN U CUMBOJIUKOM;

—  BJAJCHHE OCHOBHBIMHU METOJIAMU HAYYHOT'O NTO3HAHUS, UCITOJIb3yEMBIMH B
XUMUU:

HaOJII0JICHHEM, ONHCAaHUEM, U3MEPEHUEM, SKCIIEPUMEHTOM; YMEHUE
00pabaTeIiBaTh, 0OBICHITH PE3YJbTAThHI MPOBEJCHHBIX OMBITOB U JEJIATh BHIBOBL;
TOTOBHOCTH U

CIIOCOOHOCTh MPUMEHSATh METO/IbI IO3HAHMSI TIPY PEIICHUH NMPAKTUYECKHUX 3a]1a4;
— c(OopMUPOBAHHOCTh YMEHUS JaBaTh KOJIMYECTBEHHBIC OIEHKH U
MIPOU3BOIUTH PACUYETHI [0 XUMHUUECKUM (HOpMyJIaM U YpaBHEHUSIM;

—  BJAJICHHE MPAaBWJIAMU TEXHUKUA O€30MACHOCTH TMPU HUCIIOIH30BAHUN
XMMHUYECKUX BEILIECTB;

— c(hOpMUPOBAHHOCTh COOCTBEHHOU MO3UIIUH O OTHOIIECHUIO K
XUMHUYECKON MH(POpMAIINU, TTOTy4aeMOU U3 pa3HbIX UCTOUYHUKOB

1.4. PexomeHyemMoe KOJIMYECTBO YACOB HA OCBOEHHE MPOTrPaMMBbl THCHHIINHBI:
MaKCUMaJIbHOH y4eOHOIl Harpy3ku oOydaromierocsi 72 yaca, B TOM YUCIIE:
00s13aTeIbHON ayAUTOPHON yueOHON HArpy3Ku oOydaromerocs 72 Jaca;
CaMOCTOSTENbHOM PabOThI 00yYaroIIerocsi  vaca.



2. CTPYKTYPA U COJIEP)KAHUE YYEFHOU JUCITATLTAHBI
2.1. O0bem y4eOHOI IMCUMIIMHBI U BBl y4e0HO0# padoThl

Bua yueOHoii padoThl Oovem
uacoe
MaxkcumasabHas yueOHasi HArpy3Ka (Bcero) 72
Oobs13aTes1bHAS AyINTOPHAS y4eOHAasl Harpy3Ka (Bcero) 72
B TOM YHCJIE:
TEOPETUYECKUE 3aHATHUS 48
MPaKTUYECKUE 3aHATHUS 24

KypcoBas pabota (IIpOeKT)

CamocrosiTesibHasi padoTa o0yyarierocs (Bcero)

B TOM 4YHUCJIC:

pegepam

cocmasieHue ypasHeHull
peuterue 3a0ay

0oK1a0

coobwenue

HUmoecosas ammecmayus 6 popme - oughghepernyuposannoeco 3avema




2.2. KajeH1apHO-TeMAaTH4YeCKHIl IUIAH U COAeP:KaHue Y4eOHOI TN CHUIINHBI

HaumeHoBaHue pa3aesoB U TeM

Conep:xxanne yue0HOTo MaTepuasga u () opMbl

OPraHM3alUM JAeSITeJIbHOCTH 00y4aromuxcst O0beM B Koabl koMneTeHI U,
yacax, B T.4. B | popMupoBaHuI0
popme KOTOPBIX
NPAKTHYECKOIi | clIocoOCTBYeET 31eMeHT
MmoAroToBKM NMporpamMmal
1 2 3 4
Pa3nea 1. Oprannveckast XuMus
Tema 1. IIpeqmeTt opranuyeckoi XuMnu. Jlexmus. [IpenmeT oprannueckoil Xumun: e€ BOSHUKHOBEHUE, 3 OK 1, OKS5, OK 7
Teopus XHMHYECKOT0 CTPOeHHUsl | pPa3BUTHE W 3HAYCHHUE B IMOJYIEHUH HOBBIX BEIIECTB U
OpPraHNYecKUuX COeXMHEeHMIt MaTepuasioB Teopus CTPOCHUS OPraHUYECKUX COCIMHECHUH
A M bytnepona, e€ ocHOBHBIE TTOJIOKEeHHUS CTPYKTYpHBIC
(G opMyJibl OPraHUYECKUX BEIIECTB ["'OMOIOTHsI, H30MEpHs
XuMHUYecKasl CBA3b B OPraHUYCCKUX COCIU- HEHHSX:
KpaTHBIE CBSI3H, G- U T-CBSI3U
[IpencraBnenue o KaccupUKaui OpraHUUECKUX BEIIECTB
Howmerknatypa OpPTaHHYECKUX COCTMHCHHMA
(cucTemaTHdecKas) ¥ TPUBHAIBHBIC HA3BAHMS BOXKHEHIITHX
MIPEeICTaBUTENCH KIACCOB OPraHUYECKUX BEIIECTB
IIpesenTauus. Buabl nzoMepos.
IIpocMoTp BuAEOpONHKAa «OCOOSHHOCTH UM 3HAYCHHC
OpPraHUYECKUX BEIIECTB
IIpaxtrueckas Noel OCHOBHBIE IOHATHS OPTaHUIECKON XUMUHN
Tema 2. Yraesonopoasl. IlpenesbHbie Jlexuus. AJKaHbl: COCTaB U CTPOEHUE, TOMOJIOTUYECKUN 12 OK2,0K3,0K6

yIieBoaopoasbl — ankanbl. HenpeneabHblie
YIJ1€BOAOPOABI — ATKEHbI. AJIKaIWUHEHBI.
AJIKHHBI. ApoMaTH4YecKHe YI1eBOA0POIbI
- apeHbl

pan MetaH W 3TaH — MPOCTEHIINE MPECTaBUTEIN
aIKaHOB: (PU3UYECKHUE U XUMUYCCKHE CBOMCTBA (peaKiiuu
3aMEIICHUs] U TOPEHHsI), HAXOXKACHHUE B IPUPOJE,
IMOJIYy4YCHUC U TPUMCHCHUC. AJKeHBI: COCTaB H
CTpOEHHE, TOMOJOTHYECKUH Pl DTHIIEH U TIPOTIIIICH

— MPOCTEHIINE MPEJACTABUTENN AIKSHOB: (PU3NICCKUC

1 XUMHUYECKHE CBOMCTBA (pe- aKIMy THAPUPOBAHUS,




raJOr€HUpOBaHUs, TUApaTaluy, OKHUCIICHUS u
MOJTUMEpPHU3a- IIHN), TTOJTyIeHUE U TPUMEHEHHE

Ankanuensl byranuen-1,3 u metunOy- Taaues-1,3:

CTPOEHHUE, BakKHEMNIIHE XUMHUYECKUE CBOICTBA
(peaxrus TTOJTUME- pHY3aIHH) [Momyuenune
CHHTETUYECKOTO KaydyKa ¥ Pe3UHBI
AJKUHBL: COCTaB " 0COOEHHOCTH CTPOCHHA,
TOMOJIOTHYECKHUI pan  AuetusieH —  MpOCTEHUIIni
MpPEICTaBUTEIh AIKUHOB: COCTaB, CTpOCHHE,
(husnueckue U XUMHYECKHE CBOlCTBa  (peaxkuuu
THUAPUPOBAHHUA, raJIoTeHUPOBAHMS, THIpaTallnHy,

TOpEeHWs), TOTy9YeHNE U IPIMEHEHHE.

Apensl benson: cocras, ctpoeHue, GU3MUECKHE H
XUMHYECKUE CBOMCTBA (PeakLUK IaJOreHUPOBAHUS U
HUTPOBAaHHS), TMOJy4YeHHE W MPUMEHEHHUE Tonyon:
cocmas,  cmpoenue, @usuueckue U Xumuueckue
ceolicmea (peaxyuu 2an02eHUPOBAHUS u
HUMpOBanus), nonyuenue U npumeHeHue
ToKCHYHOCTH apeHoB I'enetnyeckas CBSI3b
YIJIEBOJOPOJIOB,  IpPH- HAIeXKAIUX K  Pa3IuyHBIM
KJaccaM.

ITpupoaHble HICTOYHHUKH YTIIEBOIOPOAOB IIpupoaHblii ra3

U rnomyTHble HedTaHble ra3el. HedTh 1 €€ npoucxoxneHue
CriocoObl  mepepaboTku  HepTH:  MEperoHkKa, KPEKUHT
(TepMuYecKni,  KaTaIWTHYECKHWi), mUponu3  [IpoayKTsl
nepepaboTKu He(PTH, UX IPUMEHEHUE B IIPOMBILIIEHHOCTH U B
OpITy. KaMeHHBIH yroiab 1 IPOAYKTHI €ro IepepadoTKH.

[IpesenTanus. [IpocMoTp craiiioB «AJKaHBI, UX CBOWCTBA U
MpUMEHEHNe», «AJKEHBl, WX CBOWCTBA W NPHUMEHEHHE»,
«ArnKanueHpl, UX CBOWCTBA M TPUMEHEHUE», «AIKHHBI, UX
CBOMCTBa M MpUMEHEHUEe, «ApeHbl, HX CBOIlcTBA U
MPUMEHEHHE .

Buneoponnk «Creipbe s TOTYYSHHUS YTIEBOIOPOIOB.
Kpoakunr, pexrudukanus HedTH, KOKCOBAHHE YT
TIpaxTryeckasNe2. YrieBogopobl.
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JleMOHCTpatmoHHBIN ONBIT «I opeHue yriaeBoopo1oB ( Ha
MIpUMepe CBEYH).

Hanucanue peakuuii.

PacuerHsble 3a1aun Ha coAEpKaHUE YIIepoa B BEIIECTBAX,

€ro BIIMSHHUE Ha CBOMCTBA BCIICCTB

Tema3  @OyHKIUOHAJbHBbIE COCANHEHUS]
CnupTsl - O0THOATOMHBIE U
MHOroaToMHble. DeHOJIbI. AJbIeruasbl.
Ketonbl. Kap6oHoBble kuCa0ThI. 2Kupbl.
Cho:xHble 3puUpHI. YI1eBoAbI — MOHO-,
AH-, IOJIUCAXAPHUABI

Jlexus. [IpenenbHble  OAHOATOMHBIE CIIUPTHI Me-
TaHONI W 3TAHON: CTpOCHHE, (U3MUECKUE n
XUMUYECKHE CBOWCTBA (PEAKIMU C AKTHBHBIMH

MeTaJulaMu, TaJIOTCHOBOJOPOIAMH, TOpEeHHe),

npumeHeHue BonopoaHas cBsa3b JlelicTBue MeTaHoa U
3TaHOJA HA OPTaHU3M 4EJI0BEKa
MHOroaToMHBIE CIUPTHI DTUIEHIIIMKONb U TITULEPUH:
CTPOCHHE, ¢busnueckue U XUMHYECKHE CBOWCTBY
(B3aumMoneiicTBue co LIETOYHBIMA METaJIaAMH,)

Ka4CCTBCHHAsA pC€aKlrsgd Ha MHOT'OATOMHBIC CHI/IpTI)I)
JelictBue Ha opraHus3Mm uenoBeka IIpumeHeHue
TIIMOCpUHA U OTUJIICHTTIUKOJIA

®enon CTpoeHHE MONEKYINBI, (DU3NYECKUE |

XUMHUYECKUE CBOMCTBa (heHONa TOKCHYHOCTH (peHOIA

[Tpumenenue denona
Anpaerunel u kemonst DOpMaTbIETHI, allCTATbICTHI:
cTpoeHHe, (hu3HUYECKue A XHMHYECKHE  CBOMCTBa
(peakuun OKHCIIEHHS 74 BOCCTAHOBJIEHHS,
KadeCTBEHHBIE PEAKIINH), IOTyICHUE U TPUMEHEHHE
Ayemon:  cmpoenue, Qusuueckue U Xumuveckue
ceoticmea (peakyuu OKUCIeHUs. U 80CCMAHOGNCHUS),
noJydenue u npumeHenue.

OHOOCHOBHBIE MPE/IeIbHbIC KAPOOHOBBIC KUCIOTHI
MypaBbuHast U YKCyCHas KHUCJIOTBI: CTPOCHHE,
(usuveckue ¥ XHMHUYCECKHE CBOMCTBA (CBOMCTBA,
o01me

JUIS  KJacca  KHCIOT,  peakius  JTepu(HKaIuK),
noirydeHue U npuMeHernne CTteaprHOBast U OJICMHOBAS
KHUCJIOTBI KaK HpeHCTaBI/ITeHI/I BBICIIIUX Kap6OHOBLIX

KHCIIOT MBlIa KaK COJIM BBICIIUX Kap6OHOBBIX KHUCJIOT,

13

OK 6,0K 7, OK 8,
OK 9
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UX MOIOIIEe AeHCTBUE
Crnoxsble 3QUpPBl KaKk MPOW3BOJIHBIE KapOOHOBBIX
kuciot ['maponus cinoxHbix 3¢upos XKuper ['maponms
s)kupoB [IpuMeHeHne xupoB bronorudeckas poib ) KUPOB
YrneBozpl: cocTas, KiaccupuKanys yrieBoJgoB (MOHO-,
- W TIoNcaxapuasl) I'moko3a — MpOCTEHTITIiA
MOHOCaXapuI; 0COOEHHOCTH CTPOCHHSI MOJIEKYJIBI, (PU3H-
YecKHe M XUMHUUECKHE CBOWCTBA (B3aMO-IEHCTBHUE C

THIIPOKCHIIOM meau(Il), OKHCJICHHE aMMHAYHBIM]|
pacTBOpoM oKCcHa cepebpa(l), BOCCTaHOBJICHUE,
OposkeHue, pojib POTOCHHTE3A

IIpesenrtanus. Cnaiig-moy «CBoiicTBa u MIPUMEHEHUE

CUPTOB», «DEHONBI, WX CBOWCTBA M IPUMEHECHUE,
«Anbpneruipl, WX CBOWCTBa W MPUMEHEHHEY,
«KapOoHOBBIC KHCIIOTBI, UX CBOWCTBA U IPUMEHEHHEY,

«Xupsl, ux cBOMCTBA U IPUMEHEHUE, «YTJIEBOABI, UX

CBOMCTBa U IPUMEHEHHE.

OunsMm «llonyyenue cnupra. Bpen cnupra s

opraHu3Ma

IIpaktuueckas No3. OyHKIMOHANBHBIE COCTUHEHUSI.
Hanucanue peakuuit.

JeMoHCcTpaoHHbIe OMBITH «Peakius cepeOpssHOTO 3epKanay,
«OxpammBaroniue CBONCTBA (heHonay, «KauecTBeHHEBIE
peakuud Ha KpaxMmal U TIoKo3y», «Peakius comsl c
JIMMOHHOM KHCIJIOTOM)

Tema 4. AMHHBI. AMHHOKHCJOTEI.
Bbeaxkn

Jlexiusa. AMUHHBIE ¥ OE€IKOBBIE COSIUHEHHUS. AMUHEL.
MeTtunamua U aHMWJIUH: COCTaB, CTpOCHUE,
(hm3nyecKue U XMMUYECKUE CBOICTBA (TOpeHue,
B3aMMOJICHCTBHE C BOJON M KUCIOTaMH).

AMWHOKHCIIOTHI Kak aM(oTepHBIC opra- HUYECKUE
coenquHeHnsT Pu3nyeckue W XUMHUYECKHE CBOMCTBa
aMUHOKHCIIOT (Ha mpuUMepe IHiuHA) bromornveckoe

3Ha-4yeHHe aMUHOKHCIOT. [lentuapl.

benkn kak IMPpUPOAHBIC BBICOKOMOJICKYJIAPHBIC
coeauHenus llepBuuHasi, BTOpUYHAs W TPETHYHAS
CTPpYKTypa  O€JKOB XYWMUYECKHE CBOWCTBA OEJIKOB:

OK 4, OK 38,
[IK 3.4
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TUIPOJIN3, IEHATYPallnsl, KAYeCTBEHHbIE PEaKIIMU Ha
Oenku
[Ipesentanus «ColictBa OenkoB. IlpumeneHne OesKOB.
Bonesnu, cBA3aHHBIE ¢ HEAOCTATKOM U MIEPEU30BITKOM OeJKa
WJIN HapyIIeHHeM OSIKOBOTO OOMEHa B OPTaHU3MEY
IIpaktrueckass No4. AMuHHBIE U OCTTKOBBIC COSIMHCHIS
Hamucanne peakumii. M3ydyeHne NMpUMEHEHUS OJHOTO W3
0EeJIKOB.
JemoHcTpanuonHbie onbiT «l|BeTHBIE peaknuu OENKOB.

Jenatypanus Oenka.

Pazgea Il Heopranuveckass xumus

Tema 5. OcHOBHBLIE 3aKOHBI XMMHH.
Ctpoenne atomoB. Ilepuonmyeckuii
3aKO0H H Ilepuoguyeckas cucrem
XxuMudeckux 3jeMeHToB J[. I. Menae
JjeeBa

XUMHYECKAN DJIEMEHT ATOM Snpo aroma, U30TOIBL.
OnekTpoHHas  00o0yi0ouka DHEpreTHvyecKue YpOBHH,
MMOAYPOBHH ATOMHBIE OpOWTANH, S-, p-, d-DIIEMEHTHI

OcobennocTu pacmpeneacHus DIEKTPO- HOB TIO

opOHTaNsIM B aToMaX 3JIEMEHTOB IEPBBIX YETHIPEX
MEPHUOIOB DIEKTPOHHASKOH(PUTYpAIUs aTOMOB

Ilepuonnuecknii 3akoH u Ilepuoaunueckas cucrema
XUMHYECKHUX DJIICMEHTOB

O W MenneneeBa CBs3p NEPHOAMYECKO- T'O 3aKOHA H
Ilepuonnueckoit cuctemMbl XMMHUYECKHX aneMmeHToB [ U
MeHpene eBa ¢ COBpPEMEHHOH Teopueld CTPOCHHS] aTOMOB
3aKOHOMEPHOCTH  HM3MEHEHHUS  CBOHCTB  XMMHYECKHX
3JIEMEHTOB

1 00pa3yeMbIX UMH MIPOCTHIX U CIIOKHBIX BEMIECTB O
rpynmnam v rnepuojaam.

Hemeramnsr Ilonoxenune HemeramnoB B Ilepuoguyeckoi
cucteMe xumudeckux anemeHtoB J[ W MenneneeBa wu
OCOOCHHOCTH CTpPOCHHS aroMoB Du3WYecKWe CBOMCTBA
HEMETA/NIOB  AJIJTOTpONHMS He- METauIoB (Ha TIpuUMepe
KHCJI0po/a, cepbl,docdhopa u yriepoaa)

Mertambl [Tonoxenune metaiuioB B [lepu- oguueckoi
CHCTEME XUMHUYECKUX 3jie- MeHTOB J| 11 MeHneneeBa
OCcoOOeHHOCTH  CTPOCHHSA 3IEKTPOHHBIX 000J10U€eK
atoMoB MeTtaiuioB  OOmue  (u3nyeckne — CBOWCTBa
MeTautoB CINIaBbl METAIIIOB DJIEKTPO- XUMHUYECKUAN PSIT

OK 3, 0K,
OK 6
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HaIpsHKEHUN METaJlIoB
XWMHYECKHE CBOWCTBA BAKHEHTIIINX METAJIOB (HATPHH,
KaJIui, KaJabIIAi
3HadeHHE TTEPUOTUICCKOTO 3aKOHA B Pa3BUTHH
HAYKH

JdemMoHcTpanuu
Buns! Tabnun «llepuoanyeckas cucteMa XUMHYECKUX
anemenToB /[ I Mennaeneera»
[Ipaktnueckass  pabora Ne5. [lepuoguueckuii  3aKoH.
Omnpenenenue 3apsiza s11pa, yiuciaa IPOTOHOB 3JIEMEHTa
tabmuie! J[.U. MenneneeBa mo BapraHTaMm.

IIpakTrueckas Neé6. OCHOBHBIE 3aKOHBI XUMHU.
PacueTHnie 3amaun
Tema 6. CTpoenue BemecrBa. MHorooopa Crpoenue BEIlECTBA  XUMHYECKAs CBsI3b Buuel 20 OK1
3HMe BellecTB. 44. XUMHUYECKOM  CBsI3M  (KOBaJEHTHast HENoJIIpHast U
MOJIIpHAsl,  WOHHAs, MeTayinyeckas) MexaHu3Mbl

00pazo- BaHMSI KOBAJICHTHON XUMHYECKOW CBSI3U
(oOMeHHBINT M JOHOPHO-aKLENTOpHBINA) Bomopoanas
CBs3b BaneHTHOCTH DneKTpooTpuIaTeIbHOCTh CTEeTeHb
okucieHus MIoHBI: KaTHOHBI
W aHUOHBI
BemectBa MOJEKYNSIpHOTO W HEMOJEKY- JISIPHOTO
CTpOEHUs 3aKOH MOCTOSHCTBA COCTABA BEIIeCTBA THUIIBI
KPUCTAJNIMYECKUX PEUIETOK U CBOMCTBA BEILIECTB
Tlonstue o JucnepcHbIX cuctemMax VCTUHHBIE U
KOJIJIOWIHBIE pacTBOpbl MaccoBas M0Jisl BEIIECTBa B
pacTBope
Knaccudukarms HEOPTraHUYECKUX coeu- HEHUH
HomenknaTypa Heopranuueckux BemecTB I 'eneTnyeckas
CBSI3b HEOPTaHU- YECKUX BEIIECTB, MPUHAIICKAIINX K
pa3-TUYHBIM KJIaccaM.
Bona, KHCIIOTHI, OCHOBaHH, COJIH, OmHapHBIC
COCIUHECHHUS, NX CBOMCTBA.
IIpesentanus. Cnaiia-moy «Buasl XuMudeckoil cBsi3u».
Buneo «Metoanbl paznencHus cmeceit», «llomydyenue
KHUCJIOT Ha IPOU3BOACTBEY
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[Tpaktuueckas Ne 7. CpaBHUTEIBHBIN aHATU3 PA3HBIX
BUJIOB XMMHUYECKOU CBSI3H.

IIpakTueckas padora Ne§. UucTsle BemecTBa 1 CMECH.
Pacuernbie 3anaun.

HeMoHcTpannoHHbli onbIT. IIponyckanue cBeta yepes
TUCTHIMPOBAHHYIO BOLY M OOBIUHYIO, pa3/ieleHne
cMecei.

[Ipaktnueckas padora Ne9. Bona, ee cBoiicTBa.
JeMoHCTpaunoHHBIA omnbIT. B3anMozeiicTBue BOIbI ¢
aKTUBHBIM METAJLIOM.

[IpaxTrueckas padora Nel0. Kucmotsl, nx cBoicTBa.
Peakuumn, pacueTHble 3a1a4u.

JleMOHCTpallMOHHBIN ONBIT. B3aumoaeicTBre KUCIOTHI C
COJIBIO (METIOM).

IIpaktnueckas pabota Nell. OcHoBaHuWsA, COIH,

OuHapHbIe coequHeHUs. Peakiun.

Tema 7. Xumuueckne
peakuumn

Xummgeckas peaknus Kimaccudukanys XuMIIecKux
peaKkuuii B HEOPraHMYeCKOW U OPraHuYeCKON XUMUU
3aKOH COXpaHEHHUS MacChl BEIIECTB;, 3aKOH
COXpaHEHUS U MPEBPAIEHUS SHEPTUHU TTPU XUMUYe-

CKHX PEaKIUsIX
CKOpOCTh peaklyy, €€ 3aBUCUMOCTb OT Pa3IuUYHbIX
(akTopoB OOpaTuMmble peakuu XHUMHUECKOE
paBHOBecue DakTOphl, BIUSIOIIME HA COCTOSHHUE
xumuueckoro pasHosecus [Ipunnun Jle larense.
OKHCIUTEIBHO-BOCCTAHOBUTEIBHBIE peakuuu
Tousmue 06 snexmponuze pacniagos u pacmeopos
coneil. [Ipumenenue snexkmponusa.
Ponv kamanuzamopos u uneubumopos. Ponv
UOUKAMOPOB.
IIpaktuueckas Nel2. Tunsl U yciIoBUsL peakuui.
JleMOHCTpallMOHHbBIN ONBIT «/{edCTBHUE MHIMKATOPOBY
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OK 1-4,1IK 3.4

HpOMC)KYTOLIHaH aTTeCcTanus B (l)OpMC

I depeHInpOBaHHOTO 3a4eTa
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Bcero:

73
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3. YCJOBUS PEAJIM3AIINN YYEFHOHR JUCHOUTILINHBI
3.1 CnenmanbHble TOMEIIECHUS JIJISl peaTM3aiiy MPOTpaMMbl yueOHOM
JTACUUATUIAHBI.

Jlns peanu3anuu mporpamMMbl y4eOHON JUCITUTUIMHBI JOJKHBI OBIThH

MPEIYCMOTPEHBI CICIYIOIINUE CICIAATBHBIC TOMEIICHUS:

Xumudeckast JiabopaTopusi, OCHaIlIEHHas 000PYOBaHUEM.

O6opynoBanue yueOHOro kabuHera BiirovaeT : 1. [leproanyeckyro cuctema 3JIeMeHTOB
J. 1. Menneneena (Tabnuiia).

2. DNCKTPOXUMUYCCKHH Psiji HAPSHKEHUH MeTaJIoB (Ta0iuia).

3. Tabmuma «PacTBOpHMOCTH COJIEH.

4. Cxembl THOpUIM3AIMH 00JJAKOB OPTaHUYECKHX BEIIESCTB

TexHuueckue cpencTBa 00ydeHHUs:

1. Komnetorep B coope Intel Original LGA-1155 Pentium G2120
2.1Ipuntep HP Laser Jet 1020

3.MynasTuMenuiinbiid ipoekTop Vivitek D519

Ilpubopwi, annapamypa, uncmpymenmoi
* Becsl paBHOIUIEUEBbIE, pyUHBIE C MIpeeIaMu B3BELIMBAaHUS B rpammax: ot 0,02

r.polr.;

*  Juctunnsarop
*  OrHerymmTenu

* CnupromeTpbl

* Cerku MeTaJUIMUYECKHe acOECTUPOBAHHBIE PA3HBIX Pa3MEPOB
« IllraTtuB Metaminyeckuit ¢ HAOOPOM KOJIeIl U JIaroK

» IlraruB pyst npodbupox

* CnuproBKa

*  Muxpockon 6uonorunueckuit (ouHOKyIsIp 4-100%)

* Apeomerp

*  BuimsxHOIM mikad

Hocyda U ecnomocaneilbHble mamepuailbl

. taTuB 1ab0paTOPHBIN AJIs 3aKpEIICHUS TIOCYAbl U
npuOOopoB ¢ 2-3 nankamu

. [IpoOupku

. Boponka naboparopnas

. Konba xoHnyeckast pa3HOil eMKOCTH

. [Tamouky CTEKIISTHHBIE

. [Iunerka riasxas

. CrakaHbl XMMUYECKUE PA3HON EMKOCTH
. Crekiia npeIMETHBIE
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. Turmu papdoposbie

. HunuHapsl MEPHBIE

. Yamka BbIIapUTeNIbHAS

. HIurker TUTeThbHBIC

. Bbymara ¢uibTpoBaHHas

. Bara rurpockonunueckas

. Jlep>katenb 11t IPOOHPOK
. taTuB Ay npoOUpoK

. Epmm nmst Motiku k016 1 mpoOupox
. Hosxannel

. ITonorenue

. Kpyxxku papdoposbie

. CrexJa yacoBble

. XVAMHYECKUEC PEAKTUBBI

. XUMHUYECKUE UHAUKATOPHI

3.2. MadpopmanioHHOE 00ecrieyeHre peann3ay mporpaMMbl
y4eOHOU TUCIUTUTUHBI.
3.2.1 OcHOBHBIE NTE€YaTHBIE U AJICKTPOHHBIC U3aHHUS.

Kinonos II.W., ITepmuka O.B. Opranndeckast xumusi. CI10. 9BC «Jlauby,
2022. 43 c¢. — ISBN 978-5-8114-7321-2. OnextponHsbIi pecypc. McTouHnK

nocrymna: www.profspo.ru

3.2.2 JlonoanumenbHble UCMOYHUKU.!

[Nadpuensn O.C., OctpoymoB W.I'., CnagkoB C.A. Xumus. 11 kiacc.
bazoBbiit ypoBeHb. M.: Akanemusi, 2022. 200c. ISBN 978 — 5-09-06871-6.
Onexrponnsit pecypce. Url: www.catalog.prosv.ru

[apmunH, A. I1. Opranmueckass XuUMHs B PHCYHKaX, TaOJIWIax, cXeMax :
yueOHoe nocobue / A. II. I'apunn. — 4-e uzn. — Cankr-IletepOypr :
XUMM3AT, 2022. — 184 c. — ISBN 978-5-93808-384-4. — Tekcr :
anexkTpoHHBIH // Lludpopoit o6pazoBarenbHbIil pecypc IPR SMART : [caiit].
— URL: https://www.iprbookshop.ru/121306.html (maTa oO6parmenmus:
29.04.2022).

Ucunopos, B. A. Dxonornyeckas Xumus : yueOHoe ocoOue st By30B / B.
A. UcunopoB. — 4-e nzn. — Canxr-IletepOypr : XUMU3JIAT, 2022. —
304 c. — ISBN 978-5-93808-390-5. — Tekcr : anexTponnbii // udposoii
oOpazoBatenbHbiii pecypc IPR SMART : [caiit]. — URL:
https://www.iprbookshop.ru/122440.html (1ara oGpamienus: 24.06.2022)
JleButikuit M.M. J1o6po noxanoBaTs B xumurio, 2021. McTtounuk goctymna:
www.profspo.ru

[Tenuka B.U., AdanacwseBa O.0., JIaBpentseBa O.B. Opranuyeckass Xumus.

Vu. [Toco6-e ms CI1O, 2021. McTounuk gocTyna: www.profspo.ru
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» IIpecc U.A. Obmas xumus. ObC «Jlanb», 2021. 496 c. cTtounuk mocTymna:
www.elanbook.com

* Pymsutuc I'.E., ®enpaman @.b. Xumus. 10 knacc. ba3oBelii ypoBeHb. M.:
[Tpoceemenue. 2022. 192 c¢. Dnexrponnsiid pecypc. Url:pdf.11klasov.net

» Capkucsn 3.M., ne Benr A.B., llkypko 1.B. Oprannueckas xumus. CIIO.
ObC «Jlamby, 2022. 188 c. DnekTpoHHBIN pecypce. Mcrounmk pocTymna:
www.elanbook.com

NHTtepHeT pecypcsl
* http: //www.iprbookshop.ru/ - DnekTpoHHO-O0MOIMOTEYHAs cucTEMA
« [PRbooks http://www.consultant.ru/ - CiipaBouHO-IIpaBOBasi cucrema
KoncynbranTlliroc
» http: /www.elibrary.ru/ - HanimonasipHas a1eKTpoHHass OMOIMoTeKa
* http: //www.edu.ru/ - ®eaepansubiii Uatepuer-nopran «Poccuiickoe

o0pa3oBaHUE»

IIporpamMHoe o0ecnieueHue
MS Win XP Professional SP2 32-bit Russian Legalization DVD license Ne43899319,

muneH3noHHbIN gorosop ot 07.05.2008 (OO0 "HIIO Unaykuus

Bbpsinckoe npenct."), "Microsoft Office Standard 2007" Microsoft Open License
43178755 (OOO "HIIO Wunyxkuus'"), HOMep 3aKa3a TOPrOBOr0 IMOCPEIHUKA
ML766281-3

METOANYECKOE OBECIIEYHEHHE
JANCHUAITINHBI -YMK
-Metonuueckue yka3zaHus 110 MPOBEICHUIO IPAKTUYECKUX PadoT Mo

Xumuu -MeToaudeckue yka3zaHus 110 BHEAY JUTOPHOU padoTe no XUMHH

3.3. OcoOeHHOCTH OpraHu3aluy 00pa30BaTEIBLHOTO MPOLIECca AJIsl UHBAIHUJIOB U
JIML] C OTPAHUYEHHBIMU BO3MOXHOCTSIMH 3JJOPOBbS OCBAaWBAIOIIUX [IPOrpaMMy
y4eOHON AUCLUIUIUHBI.

N3ydeHre AUCUMITIIMHBI MHBAIMIAMU U JIMIAMU C OTpaHUYE€HHBIMU
BO3MOKHOCTSIMH 310POBbsI OPraHU3YETCS C y4€TOM 0COOEHHOCTEN

NCUXO0(pU3NYECKOTO Pa3BUTHSL, HHAUBUAYAIbHBIX BOBMOXKHOCTEHN U
COCTOSIHUSA 3/10POBbSI TAKUX O0YyYarOIIUXCS.

[Tpu npoBeneHnn yueOHBIX 3aHATHI oOecneurBaeTcsi COO0IeHNE
CIIEYIOIUX TPEOOBAHUI:

- y‘-IC6HBIC 3aHATHA IIPOBOAATCA OJIsI MHBAJIMAOB MU JIMI C OIrPaHUYCHHBIMHA
BO3MOKHOCTAMHU 310POBLA B OI[HOﬁ AyauTOprunu COBMCCTHO C O6y‘{aIOHII/IMI/ICH, HC
HMCIOIIMMHA  OI'PaHUYCHHBIX BO3MOXXHOCTEH 3A0pOBbiA, €CJIIK 3TO HC CO34acT

TPYAHOCTEH I 00yJarONIUXCs B XO/1€ YUEOHBIX 3aHSATHIA;
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- TPUCYTCTBUE accUCTeHTa U3 uuciaa pabotHukoB BI'TY  wumm
MIPUBJICUCHHBIX JIUI], OKA3BbIBAIOIIETO O0YJAOIIMMCS HEOOXOIUMYIO TEXHHYECKYIO
MOMOIb C YYETOM UX HHAUBUIYATbHBIX OCOOCHHOCTEH (3aHATh pabouee MecCTo,
nepeBUraThcs, MpounTarh U 0QOPMUTH 3aJaHue, OOMIAThCA C MEAAaroru4ecKuM
pabOTHUKOM H T. U.);

- oOyyaromuecs ¢ y4eToM UX WHJIUBUAYAJIBHBIX OCOOCHHOCTEH MOTYT
M0JIb30BAThCSl HEOOXOIUMBIMHU UM TEXHUYECKUMU CPEJICTBAMH;

- MAaTepUaJIbHO-TEXHUYECKUE YCIIOBHS JOJKHBI oOecrieuynBaTh
BO3MOXXHOCTh OECHPENSATCTBEHHOTO JOCTyNa OOyYaroluxcsi B ayJIUTOPHUH,
TyaJeTHbIE W Jpyrde MOMEIICHUs, a TaKXe WX MpeObIBaHMUS B YKa3aHHBIX
MOMEIIEeHUsIX (HaIu4ue MaHayCcoB, MOPYYHEH, PacIIMPEHHBIX ABEPHBIX MPOEMOB,
JU(TOB, MIPU OTCYTCTBUM JIMPTOB ayIUTOPHs JOJKHA PacIoiaraThCsi Ha MEPBOM
ATaXE; HATMYUE CIICIUATBHBIX KPECENT U IPYTUX MPUCITOCOOTICHUN).
JIOTIOTHUTENBHO TP MPOBEICHNN YUeOHBIX 3aHATHI 00ecrieynBaeTcs
COOJTIO/IEHUE CIIENYIONUX TPeOOBaHUM B 3aBUCUMOCTH OT KaTeTropuid
00y4Yaromuxcs ¢ OrpaHUYEHHBIMU BO3MOKHOCTSIMU 3710POBBSI:

a) JUIS CJICTIBIX: 3aJ]aHUsl U MHBIC MAaTePUAIbl JUTsl H3yYCHUS TACITATITUHBI
odopmistores penbedHO-ToUeUHbIM pudTOoM bpaiins uin B Bue 3JI€KTPOHHOTO
JOKYMEHTa, IOCTYITHOTO C TIOMOIIBI0O KOMIIBIOTEPA CO CIICIHATN3HPOBAHHBIM
MIPOTPAMMHBIM O0SCTICYCHHUEM JIJIS CIICTIBIX, MITA 3aUUTHIBAIOTCS] ACCHCTCHTOM;
MMCbMEHHBIE 3aJITaHUs BBITIOJHSIOTCS HA Oymare penbeHO-TOUeYHBIM MIPUGTOM
Bpaiins wim Ha KOMIIBIOTEPE CO CIEIUATHU3UPOBAHHBIM MPOTPAMMHBIM
o0ecIeueHueM IS CIEMbIX, WM HaIMKTOBBIBAIOTCS ACCUCTEHTY; 00YUJarOIIUMCSI
JUTS BBITIOJTHEHUS 33JIaHUs TIPU HEOOXOIMMOCTH TIPEIOCTABISAETCS KOMITJIEKT
MUCHhMEHHBIX MPUHAICKHOCTEH 1 Oymara Jijisi IchbMa peibe(pHO-TOYCUHBIM
mpudToM bpaiiis, KOMIBIOTEp CO CHEIMATM3UPOBAHHBIM IPOTPAMMHBIM
00CCIICYCHUEM TSI CIICTIBIX;

0) U1t cTabOBUASAIIMNX: 00ECIIEUNBAETCS MHANBUAYaJIbHOE PABHOMEPHOE
ocelieHne He MeHee 300 Jroke; mpu HEOOXOIMMOCTH 00yYarOIUMCS
IPEIOCTABIISETCS YBEINUHMBAIOIIEE YCTPOMCTBO; 3aJaHUs JIJIs1 BBITNIOJIHEHUS U MHBIE
MaTepHrasibl OQPOPMIISIOTCS YBETUYEHHBIM IIPUPTOM;

B) /I MIIyXUX U CIA00CITBIIANINX: 00ECTICYMBACTCS HATHUYNE
3BYKOYCHJIMBAIOLIEH anmnapaTypbl KOJJIEKTUBHOTO MOJIb30BAHUS, IIPU
HEO0OX0IMMOCTH 00YyYaIOUIUMCS TPEAOCTABIISETCS 3BYKOYCUITMBAOIIAS
arraparypa MHAMBUAYAIBHOIO MOJIb30BAHUS;

T') JUIsl JIMILL C TSDKEJIBIMU HAPYIIEHUSIMU PEYH, TITYXUX, CIa00CITBIIIAIINX BCE
KOHTPOJIbHO-OLIEHOYHBIE MEPOTIPUATHS T10 KEJIAHUIO O0YYaIOIIUXCS MOTYT
MPOBOJUTHCS B MUCbMEHHOU (PopMme;

N) JUIS JIMI C HapyLIEHUSMHU OIMOPHO-ABUraTENbHOrO amnmapara (TsDKeJIbIMU
HapyILICHUSAMHU JBUTATEIbHBIX (PYHKIMI BEPXHUX KOHEUHOCTEN MM OTCYTCTBUEM
BEPXHUX KOHEYHOCTEW): MMCbMEHHBIE 3a/IaHUSI BBIIIOIHSIOTCA Ha KOMIIBIOTEPE CO
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CHEIUATM3UPOBAHHBIM IMPOTPAMMHBIM 00€CTICUeHUEM WITH HAIUKTOBBIBAIOTCS
ACCHCTEHTY; T10 JKEeJIaHUI0 00Y4YaIoUINXCcs BCe KOHTPOJIbHO-OLIEHOUHBIE
MEpOTIPUATHS MOTYT ITPOBOJIUTHCA B YCTHOM (popMme.

4. KOHTPOJIb 1 OIIEHKA PE3YJIbTATOB OCBOEHHS YUEBHOM

JUCHMIIIAHBI

KOHTpo/b M OLEHKa pe3y/nbTaTOB OCBOEHUA Yy4ebHOW AUCLUUNAUHDI
M NabopaTopHbIX

NPOBEMEHUS MPAKTUYECKUX  3aHATUI

paboTt, TecTMpoBaHus,

obyyarowmmMmca MHANBMAYaNbHbIX 3aJaHWNI, MPOEKTOB, UCCNEAO0BAHUN.

a

OCYLLECTBASAETCA B Mpolecce

TaKXe BbIMNOJIHEHUA

PesyabTaTnl 00yyeHus
(OcHOBHBIE BHBI 1eATEJIBLHOCTH

00y4aro1HuXCH)

Kpurepuu onenkn

MeToabl OIEHKH

YmMmenuns:

IIpoBoauth peakuumy, MO/ITBEPIKIAIOIINE
XapaKTEepHBIC CBOMCTBA H3yYacMBIX Be-
LIECTB; Paclo3HaBaTh ONBITHBIM MYTEM HOHBI

METaJJIOB, IPUCYTCTBYOLINE

B BOJIHBIX pacTBOpax
Hab6:ronate 1 onuceIBaTh JEMOHCTpAIK- OHHBIC
OTIBITHI; IPOBOJIUTH U ONMUCHIBATH XUMHUYECKUI
9KCHEPUMEHT

"O1iuHO" -95% NpaBUIBHBIX
OTBETOB

"Xopomo" - 75% - 94% npaBUIBHBIX
OTBETOB
"V nosnerBopurensHo" -40- 74%

MIPaBUJIBHBIX OTBETOB
"HeynosnerBoputenbHo " - MeHee

40% TpaBUIHLHBIX OTBETOB

Brinonnenne
MPaKTUYECKHUX padoT,

MIPOXO0XKJICHUE TECTOBOM
HPOTrpaMMBI, OIIPOC

CnenoBatb HpaBHIaM HOJIb30BaHUS "O1anuHO" -95% NpaBUIBHBIX TecrupoBanue,
XUMHUYECKOHl mocymod ®  1abopaTOpHBIM OTBETOB KOHTpOIIbHAs paboTa
o0opynoBaHUEM

ITpoBOUTE BEMMKCIIEHNUS IO YPAaBHEHH- M
XMMHUYECKUX PEAKLUI
CaMOCTOATENIbHO  MJIAHUPOBAaTh U OCY-
IIECTBIIATE CBOIO IIO3HABATEIBHYIO €S-
TENbHOCTh, NPUHMMAThL AKTHBHOE y4YacTHE B

IPYNIIOBOH Y4eOHOH NesTeNbHOCTH

"Xopomo" - 75% - 94% npaBUIBHBIX
OTBETOB
"V nosnerBopurenbHo' -40- 74%
TIPaBHJIBHBIX OTBETOB
"HeynoBneTBopuTensHO" - MEHEE

40% npaBUILHBIX OTBETOB

IIpuHUMaTE y4acTre B 00CyX)ISHHU TPOOIEM

XAMHYCCKOU u 9KOJIOTHYECKOMN
HATIPaBIICHHOCTH, BBICKA3bIBATh COOCTBEHHYIO
MMO3UIUIO 10 mpobiemMe TpeJiaraThb

BO3MOKHBIC ITyTH eé peuIeHusd

"OtaraHO" -95% NpaBUITBHBIX
OTBETOB

"Xopomo" - 75% - 94% npaBUIBHBIX
OTBETOB
"V nosnerBopurenbHo" -40- 74%

Omnpoc, KOHTPOJIbHAs
pabota
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MPaBUJIBHBIX OTBETOB
"HeynosneTBoputensHo" - MeHee
40% mpaBUIBHBIX OTBETOB

3HaAHUA:

OOBsACHATH 00IIMEe 3aKOHOMEPHOCTH B
HM3MEHEHUH CBOMCTB HEMETAILIOB
U UX COEUHEHUN ¢ y4éTOM CTPOCHHUS
ux aTOMOB u THIOJIOXKECHUS B
Ilepuoguueckoit  cucreme XUMHYECKUX
snemenToB J| I Menneneena

XapakTepu3oBaTh (onuchIBaTh)
XUMHYECKHE CBOWCTBA HEMETAIJIOB, HX
Ba)KHEHIIINX COSANHEHHH, TIOATBEPIKAAs
9TO OIKCAHUE MIpUMEepaMH  ypaBHEHUH
COOTBETCTBYIOIIUX XUMHUUECKUX PEAKIHHA

XapakTepu30BaTh BIUSHUE HEMETAJIOB U
UX COCAMHEHHH Ha XMBBIC OPTaHU3MBI;
OITMCHIBATh NIPUMEHEHUE B Pa3iIy- HBIX
o0JIacTsIX MPAKTHIECKOH AesTeNb- HOCTH
YeIoBeKa

PackppIBaTh CyIIHOCTh OKHUCIHTEIb- HO-
BOCCTAQHOBHTEJIBHBIX peakuuit mo-
CPEACTBOM COCTaBJICHUS 3JEKTPOHHOTO

obmue

OanaHca 9THX peakuit

"O1im4HO0" -95% NpaBUIBHBIX
OTBETOB
"Xopomo" - 75% - 94% npaBUIBHBIX
OTBETOB
"V nosnerBopurenbHo" -40- 74%
MPaBUJIBHBIX OTBETOB
"HeynoBneTBopuTtensHO" - MeHEe

40% npaBUIILHBIX OTBETOB

Omnpoc, BBITIOJTHEHUE
MPAaKTHYECKOH PabOThI
U ee 3aIuTa

PackppIBaTh CMBICT  H3yYaeMbBIX HOHSTHH
(BBIIETATH UX XapaKTepHBIe MPU- 3HAKN) 1
TIPUMEHSTh 3TH MOHATHUS TP ONHCAHUH

COCTaBa W CTPOEHMS BEIIECTB, IS
00BSICHEHUSI OTJCTBHBIX (DAKTOB
U SIBJICHUH
OOBsiCHATH OO0IIME 3aKOHOMEPHOCTHU B
HU3MEHEHUH CBOMCTB JIEMEHTOB —
METaJUIOB U UX COEAUHEHMH C ydéToM
CTPOEHHMA HMX aTOMOB U IIOJIOXKEHUS B

TIEPHOAMYECKOM TaOIHIIe

"O1n4Ho0" -95% mpaBUNBHBIX
OTBETOB
"Xopomo" - 75% - 94% npaBUIBHBIX

OTBETOB

"V nosnerBopurenbHo" -40- 74%

MIPaBUIBHBIX OTBETOB
"HeynmoBneTBopuTensHO" - MeHEe
40% npaBUIIBHBIX OTBETOB

Tecruposanue,
BBINIOJTHEHHE
MPAaKTHYECKOH pabOThI
U ee 3almra

AHanMM3UpOBaTh W KPUTHIECKH OICHH-BATh
nHpOpMaIHIO, CBI3aHHYIO C XHMH-YECKUMH
MPOIECCAMH U UX

OKPYKaIOLLEN Cpeibl

BJIMAHHUEM HA COCTOSHHUEC

"O1imuHo" -95% mpaBUNBHBIX
OTBETOB
"Xopomio" - 75% - 94% npaBUIBHBIX

OTBETOB

"V nosnerBopurenbHo" -40- 74%

TIPaBUJIBHBIX OTBETOB
"HeynoBneTBopuTensHO" - MEHEE
40% TpaBHUIBHBIX OTBETOB

KonTponbHas padora,
BBITIOJTHEHHE
MPaKTHYECKON pabOThI

" €€ 3al1uTa

JIuct 00HOBJIeHUs pabo4eil MporpaMMbl y4eOHOM IM CHUINJIMHBI.

Pabouas nporpamMmma yueOHON JUCHUTUIAHBI
b/1.03 Xumus

ons cneyuailbHocmu

15.02.14 OcHaiieHre cpeAacTBaMU aBTOMATHU3ALUH TEXHOJIOTHYECKUX MTPOLIECCOB U

IPOU3BOJICTB (IO OTPACISIM)
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B nensx akryanmu3anun 0CHOBHOM PO eCCHOHATbEHON 00pa30BaTeIbHOM
IporpaMMbl B pabouyro mporpammy
BHECEHBI CJIETyIONIUE U3MEHEHHUS (IOTIOJTHEHNS):

U3MEHEHUN HET

N3meHnenns (nmomosiHeHUs) B pabouyyr0 mporpaMMmy pacCMOTPEHBI U
omoopensl Ha 3acemanuu I[IIK (maummenoanue IILIK, oTBeTcTBeHHOU 3a
peanu3aluio JUCHUILINHBI)

« 27 »  ampens 2023 r., mnporokona Ne 9

(noonucv)
[Ipencenarens [TIK (3.B. Koconanoesa)
CormnacoBaHo:

3amecturenpb qupekropa [IK BI'TY

(noonucyw)

1o y4eOHoM pabdore, (JI.A. Jlazapesa)
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