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AHHOTAILIUA
NMporpamMmbl 001e00pa30BaTeIbHOM Y4eOHOM M CUUILTHHBI
OVA.18 XuMus B ClIelMATbHOCTH
CIICIIHATBLHOCTH:
15.02.14 OcHamienue cpeacTBaMy aBTOMAaTU3allMHd TEXHOJOTHYECKUX MPOIECCOB U MPOU3BOJICTB
(o otpacisiM) 1o IPOGHITIO MexHoI02UYeCKUll

PaGouyasi mporpamMmma y4yeOHON JUCHMIUIMHBI pa3padoTaHa Ha OCHOBe TpeOOBaHMIA
OI'OC cpenHero oOmiero o0pa3oBaHUs, NPEABIBISIEMBIX K CTPYKTYpe, COJCPKAHUIO U
pe3ysbTaTaM OCBOCHHS Y4eOHON MUCHUIUIMHBL, B COOTBETCTBHHU C MPOrPAMMOH IO JAUCIUILIUHE,
pexomeHnnoBanHoii ~ denepanbHbIM ~ TOCYAApPCTBEHHBIM  aBTOHOMHBIM  YUpEXKJIECHUEM
«®DenepanbHblid UHCTUTYT pa3BuTusa odpaszoBanus» (PI'AY «DUPOy»). IIporokon Ne 13 ot 29
ceHTsa0ps 2022r.

IIporpamma BK/II04YaeT B cedsi:

- MacmopT pabodei mporpaMMbl 001Ie00pa30BaTeIbHON YUeOHOM TUCIIUTUIUHBL;

- CTPYKTYPY U cofiepkaHue 001meo0pa3oBaTelIbHON YIeOHOM TUCITUTUIHHEI,

- YCIIOBUS peanu3anuu paboueil mporpammbl 0011e00pa3oBaTeIbHOM yUeOHOM TUCIUILTUHBL,
- KOHTPOJIb U OIIEHKA PE3yJIbTaTOB OCBOCHHS 001Ie00pa30BaTeIbHON yueOHOH TUCIIUITIIHHEI.

O0BbéM oOpa3zoBaTesbHON Yy4ueOHOI Harpy3ku oOydaromerocs — 39 yacoB, B TOM
YHCIIe:
00s3aTeNnbHOM ayAUTOpHON y4ueOHOW Harpy3ku oOydaromerocs 39 dacoB, TeopeThyecKas
noarotoBka 19 gacos, B ToM yuciie B opMe MPaKTHIECKON MoAroToBkH 19 yacos, mabopaTtopHo
- mpakTrueckue 3auaTus 20 yacoB, B TOM uucie B popMe npakTudeckoid moarotosku 20 4acos,
CaMOCTOSITCIILHON ayUTOpHON paboThl oOydwaromerocss 0 dWacoB, KoHcynabTaruu 0 d9acos,
sk3aMeH 0 4acos.

dopMa NPoOMeKYTOUHOI aTTeCTAlMU — KOMIUICKCHBIHN T epeHITMpoBaHHbINA 3a4ET.

HaunmeHoBaHue pa3aesioB THCIUTLTHHBI:
Paznen 1. Ctpoenue u cBOCTBa HEOPTaHUYECKHX BEIIECTB.
Paznen 2. JlucriepcHble CUCTEMBI.
Pasnen 3. [InacTmacchl ¥ BOJIOKHA KaK MOJIMMEPHBIE (BHICOKOMOJIEKYISIPHBIE) COSAMHEHHUS.



COJIEP)KAHUE

CTp.
OO61ast xapakTepucTiuka paboyeit mporpaMmbl 5
0011e00pa3oBaTeIbHON JUCIATIITMHBI
CrtpykTypa u coaepxaHue o01eo0pa3oBaTeIbHON TUCIUILTAHBI 15

VYcemoBust  peanuzaiidd - porpaMmbl — o0meodpasoBarenbHol 21
TUCTIATUTAHBI
KoHTpoJb 1 OIIEHKa pe3yIbTaTOB OCBOSHUS TUCIUTIIIHBI 22



1. OBLIASA XAPAKTEPUCTHUKA PABOYEM ITPOI'PAMMBbI
OBIIEOBPA30OBATEJBHOU JNUCIUIIJIMHBI

Oo6meoOpa3oBarenshas aucnumnHa «OY/I/1.18 Xumus B crenuambHOCTHY SIBIISETCS
00s3aTeNnbHOM  4YacThi0  00111e00pa30BaTEIbHOTO IMKIAa 00pa3oBaTelIbHOM MIpOrpaMMbl B
coorBerctBUM ¢ PI'OC CIIO mno cneumansHoctH 15.02.14 Ocnamenue cpencTBaMu
AaBTOMATHU3AIMK TEXHOJOTHYECKHUX MPOLIECCOB U MPOU3BOACTB (110 OTPACIISIM) TEXHOJIOTMYECKOTO
npoduiis, peainzyeMoil Ha 6a3e OCHOBHOTO 00IIEero 00pa30BaHUsL.

[Iporpamma paspaborana Ha ocHoBaHuu TpeboBanmii PI'OC cpegnero obmero
obpazoBanus. Ha uzydenune mucummumnbl «OY /.18 Xumus B crenuaabHOCTH» Ha 0a30BOM
ypoBHE oTBOAMTCS 39 YacoB.

1.2. I_Ie.]'II/I U IINTAHUPYEMBIE PE3YJbTATHI OCBOCHUSA TUCHUIIIMHBI:

Coneprkanne mporpaMmmbl o0ieoopazoBatenbHor qucuuiiniael «OYIJ1.18 Xumus B
CIEIUAbHOCTI) HAIPABJICHO Ha JOCTHKCHUE PE3YJbTaTOB €€ M3YYeHHS B COOTBETCTBHH C
tpeboBanusimu ®I'OC COO ¢ yuerom npodeccuonansHoi HanpasieHHocTH PI'OC CIIO.

1.2.1. Henu 4 3aga4 JUCHHUIJIHHBI:

Conepxkanue mporpammbl 0011€00pa3oBaTeibHON AUCHUIUIMHBL «OYJI.18 Xumus B
CIENMATLHOCTHY HAIIPABIECHO HA JOCTH)KEHUE CIICIYIONUX PE3YJIbTATOB:

@opMHUpOBaHHE y CTYACHTOB MPEIACTaBICHHA O XHMMHMYECKOM COCTaBIAIOLIECH
€CTeCTBEHHO — HAyYHOW KapTHHbI MHpa KaK OCHOBBI INPHHATHUS PEIICHUN B JKU3HCHHBIX U
MMPONU3BOACTBCHHBIX CUTYyallUAX, OTBETCTBCHHOI'O ITOBCACHHA B HpHpO[[HOfI cpeac.

o chopMHpOBaTh TOHUMAaHHWE 3aKOHOMEPHOCTEH  IMPOTEKaHWs  XMMHUYECKHUX
IIPOLIECCOB U ABJICHUI B OKPYXKAIOLIEN CPELE;
. pPa3BUTh YMEHHUS COCTaBJIATH (OPMYJbl HEOPraHWYECKUX U OPraHUYeCKHX

BEIIECTB, YypPAaBHEHUS XHUMUYECKUX PEAKIHH, OOBICHATH HX CMBICH, HHTEPIPETUPOBATH
pE3yJIbTaThl XUMUYECKHUX 3KCIIEPUMEHTOB;

J chopMUpoBaTh HaBbIKU MIPOBEICHUS MPOCTEHIINX XUMHYECKHX
AKCIIEPUMEHTAJIbHBIX HCCIICIOBAHUNA C COONIIOZICHUEM TIpaBUJ 0O€30macHOro oOpamieHus ¢
BEIIECTBAMHU U JIAOOPATOPHBIM 00OPYIOBaHUEM;

J pa3BUTh YMEHHUS MCHOJIb30BaTh HHGOPMAILMI0O XUMHYECKOI'O XapakTepa WH3
Pa3IUYHbBIX HCTOUYHUKOB;

o chopMHpOBaTh YMEHHUS HPOTHO3UPOBATH IMOCIEICTBUS CBOEH AEATEIBHOCTH U
XUMHUYECKHX MPUPOJIHBIX, OBITOBBIX U MPOU3BOACTBEHHBIX MTPOLIECCOB,;

J chopMUpOBaTh NOHMMAHUE 3HAYUMOCTH JOCTHMKEHMH XHMHUYECKOM HayKu H
TEXHOJIOTHH JIIsl pa3BUTHS COLIMAILHOM U TPOU3BOJACTBEHHOM cdep.



1.2.2. Tlnanupyemble pe3y/ibTaThl 0OCBOEHHUs 0011e00pa3oBaTe/bHOI JUCHUIIHHBI B c00TBeTCTBHU ¢ @T'OC CIIO u Ha ocHoBe ®I'OC

COO.

Oco6oe 3HaueHne TUuCIUITIMHA uMeeT pu popmupoBanuu 1 pazputuu OK u [1K

Kon n HaumeHoBanue
bopMUPYEMBIX KOMIIETCHITHIA

HJ'IaHI/IpyeMBIe PE3YIBbTATEI OCBOCHUSA JUCHUIIIMHBL

001rue

JucuunnuHapHbie

OK 01. Beibupats criocoOb1
pelIeHus 3a1aq
npoeCCHOHATLHON
JESATeIILHOCTH IPUMCHHUTEIHHO
K Pa3JINYHBIM KOHTCKCTaM;

- TOTOBHOCTH K TPYAY, OCO3HAHUE IIEHHOCTH
MacTepCTBa, TPYI0JI00ue;

- TOTOBHOCTh K aKTUBHOM JIEITCIHbHOCTH
TEXHOJOTHYECKON U COLMAIIBHON HAIIPaBJICHHOCTH,
CIOCOOHOCTh UHUITMUPOBATh, TUIAHUPOBATh U
CaMOCTOSITEJIbHO BBITIOJIHATH TAKYIO JACSITEIBHOCTD;

- HHTEPEC K pa3InuHbIM cdepam nmpodhecCHoHaATbLHON
JIeSITCIIbHOCTH,

OBnazieHre yHUBEPCAIbHBIMU Y4EOHBIMU
MMO3HABATEIIbHBIMU JCHCTBUSMH:

a) 6a30BBIC JJOTUYECKHE ICHCTBUS:

- CaMOCTOSTEIBHO (POPMYJIUPOBATH U aKTyaJIM3HUPOBATH
npo0iieMy, paccMaTpuBaTh €€ BCECTOPOHHE;

- YCTaHABIIMBATh CYIIECTBEHHBIN MPU3HAK WIIH
OCHOBaHUs AJI CPaBHEHMUSI, KIIacCUPUKALIUU U
00001eHMS,

- OTIIPENENATh LEH e TEIbHOCTH, 33/1aBaTh apaMeTpPhl
U KPUTEPUH UX JOCTHUKCHHSI,

- BBISIBIISITH 3aKOHOMEPHOCTH U TIPOTHBOPEUHS B
paccMaTpuBaeMbIX SIBICHUSX;

- BHOCUTH KOPPEKTHUBHI B IEATEILHOCTH, OIICHUBATh
COOTBETCTBHUE PE3YJIbTATOB IIEJISIM, OIICHUBATh PUCKU
MOCJIEJICTBUM AEATEIbHOCTH;

pa3BUBATh KPEaTUBHOE MBIIIVICHUE MTPU PEIICHUH
YKU3HEHHBIX TIPOo0IieM

0) 0a30BBIC UCCIIETOBATEIIBCKUE JICHCTBUS:

- BIIQJIETh CHUCTEMOW XMMHUYECKUX 3HAHUHM, KOTOpas
BKJIIOYAET: OCHOBOIIOJIATAOIINUE MTOHSATUS
(XMMUYECKHIT SIEMEHT, aTOM, JJICKTPOHHAs 000JI09YKa
aroma, S-, p-, d- S3JICKTPOHHBIC 0p6I/ITaJII/I aTOMOB,
MOH, MOJIEKyJa, BaJIEHTHOCTB,
3JIEKTPOOTPHUIIATEILHOCTD, CTETIEHb OKHCIICHHUS,
XUMHYECKas CBS3b, MOJIb, MOJISIPHASI MAcca, MOJIIPHBIHA
00BEM, YIIIEPOAHBIN CcKeneT, (QyHKIMOHAIbHAS
rpynna, paaudkai, U30MepHs, U30MEpHI,
TOMOJIOTUYECKHUI PsiJl, TOMOJIOTH, YTJIEBOJIOPO/IBI.
KHUCJIOPO/I - U a30TCOJIEPIKAIINe COeIUHEHUS.
OMOJIOTMYECKH aKTUBHBIC BEIIECTBA (YIICBOMABL. JKUPHI.
OeNKH), MOHOMED. TOJUMEp. CTPYKTYPHOE 3BEHO.
BBICOKOMOJIEKYJIIPHBIE COSTMHEHUSI. KPUCTAITUNYECKAs
peméTka. TUIbl XUMUUYECKUX peakinii (OKUCIUTEIBHO
— BOCCTaHOBUTENBHBIC, K30 — U SHIAOTEPMUUYECKHE.
peaKkIuu HOHHOTO OOMEHa), paCTBOP. JIEKTPOJIUTHI.
HE3JICKTPOJIUTHI. DJICKTPOJIUTHYECKAS JUCCOIIHALIHSI.
OKHCIIUTENb. BOCCTAHOBUTEIb, CKOPOCTh XUMUUYECKON
peaKkIni, XMUMUIECKOe PAaBHOBECHE); TEOPUH U 3aKOHBI
(Teopust XUMUYECKOTO CTPOEHUSI OPTaHUYECKUX
BemiecTB A. M. bytiiepoBa, Teopust
3JEKTPOJIUTHYECKON qucconuanuu, [lepuoanueckuii
3akoH JI. . MenneneeBa, 3aKOH COXpaHEHHsI MacChl),
3aKOHOMEPHOCTH, CUMBOJIMYECKUH SI3bIK XUMHH,
(hakToNOrHUecKre CBEJEHHs O CBOICTBaX, COCTaBE,




- BIIaJIETh HaBbIKAMHU y4eOHO-UCCIIE0BATEILCKOMN U
IPOCKTHOH IS TeNbHOCTH, HAaBBIKAMU Pa3peIeHus
npo0Jem;

- BBISIBJIATh IIPUYUHHO-CIICJICTBEHHBIE CBSI3U U
aKTyaJIu3UpOBaTh 33/1a4y, BbIIBUTaTh TUIIOTE3Y €€
peLIeHHs, HAXOIUTh apTyMEHTHI JJIS JI0Ka3aTeNIbCTBA
CBOMX YTBEPXKJICHUH, 3a7]aBaTh MapaMeTpbl U KPUTEPUU
peLIeHHS;

- aHAJIM3UPOBAThH MOJYYEHHBIE B XOJI€ PEIICHUS 3a/1a4H
pe3yabTaThl, KPUTHYECKH OIICHUBATH MX
JIOCTOBEPHOCTh, POTHO3UPOBATH U3MEHEHHUE B HOBBIX
YCIIOBHSX;

-- YMETb MIEPEHOCUTH 3HAHUS B MIO3HABATEIbHYIO U
NPaKTUYECKYIO 00JIACTH KU3HEICATEIHOCTH;

- YMETh UHTETPUPOBATH 3HAHUS U3 PA3HBIX IPEIMETHBIX
o0OJacrei;

- BBIZIBUTATh HOBBIC UJICH, TIpeIaraTh OpUTHHAJIbHbIC
MOJIXO/IbI U PEUICHUS;

- CIOCOOHOCTH MX MCIIOJIb30BAaHMS B TO3HABATENBHOMN U
COLIMAIBHON MTPAKTHUKE

HOJIY4YEeHUHU U 0€3011aCHOM HCIIOJIb30BaHUM BAXKHEUIIIMX
HEOPTaHMYECKUX U OPTaHMUECKUX BEIIECTB B OBITY U
IIPAKTUYECKOH NEATEIbHOCTH YEJI0BEKa,

- YMETb BBISABIIATH XapaKTEPHbIE IPU3HAKU U
B3aMMOCBS3b U3yYEHHBIX IIOHATUHN, IPUMEHSATD
COOTBETCTBYIOIIME IIOHATHS IIPHU OIUCAHUE CTPOCHUS U
CBOMCTB HEOPraHUYECKUX U OPraHUYECKUX BEILECTB U
UX MPEBpAIlEHUH; BBISBISATH B3aUMOCBSI3b XUMUUECKUX
3HAHWUMU C TIOHATUSAMU U NPEACTABICHUSAMU IPYTUX
€CTECTBEHHOHAYYHBIX IPEIMETOB;

- YMETb UCIIOJIb30BaTh HAMMEHOBAHMS XUMUYECKUX
COEAMHEHHUI MEXYHAPOIHOTO COK3a TEOPETUUECKOU
Y IIPUKJIAJHON XMMHH U TPUBHUAJIbHBIE HA3BAHUS
BaXHEHMILINX BEIIECTB (3TUJICH, alleTUIICH, TJIMLEPUH,
(beHon, popMasberu, yKCycHas KUCI0Ta, TIIULHH,
YTapHBIN ra3, YrJIEKUCIIbIA a3, aMMHAK, TallleHas
U3BECTb, HETALIEHAsl U3BECTb, IUTHEBAs COJA U
JPYTHX), COCTABIATH (DOPMYJIbI HEOPTaHUYECKUX U
OpPraHMYECKUX BEIIECTB, YPAaBHEHUS XUMHUYECKUX
peakuuii, OOBSICHITH UX CMBICIT; TOATBEPKAAThH
XapaKTEepHbIE XUMUYECKHUE CBOWCTBA BEIIECTB
COOTBETCTBYIOIIMMH SKCIIEPUMEHTAMH U 3aIIUCIMHU
YPaBHEHUN XUMUYECKUX PEAKIUH;

- YMETb yCTaHABIMBATh IIPUHAJJIE)KHOCTh N3YYEHHBIX
HEOPraHUYECKUX U OPraHMYECKHX BEIIECTB K
ONPEJIETICHHBIM KJIaccaM M IpyIIaM COeIUHEHNM,
XapaKTepU30BaTh UX COCTAB U BaXKHEUILINE CBOWCTBA;
OTIpeeIATh BUbl XUMHUECKUX CBsI3el (KOBaJIEHTHAS,
MOHHasl, METaJNIN4YecKasi, BOJOPOIHAs ), TUIIBI
KPUCTAIMYECKUX PEIIETOK BEIECTB;
KJaccu(UIMpPOBaTh XMMUYECKHE PEAKLINY;




- ¢(OpMHUPOBATh MPECTABICHHS: O XUMHUECKON
COCTaBIISIIONICH €CTeCTBEHHOHAYYHON KapTHHBI MUPA,
POJIM XMMHH B TIO3HAHUS SIBIICHHUI TPUPO/IBI, B
(hopMUPOBAHUH MBIIIJICHHS U KYJIBTYPBI JINYHOCTH, €€
(YHKIIMOHATLHON TPAMOTHOCTH, HEOOXOTUMOH TSI
pEIICHUS TPAKTUIECKHUX 3371a9 U IKOJIOTHUECKU
00OCHOBAHHOTO OTHOIIICHUS K CBOEMY 370POBBIO U
MIPUPOIHOM CPEE;

- YMETh IPOBOJUTH PACUETHI 10 XUMHUUECKUM
(dbopMyIiaM U ypaBHEHUSM XUMHUYECKUX PEAKIIUH C
UCIIOJIb30BaHUEM (DU3UYCCKUX BEJINYHH,
XapaKTePU3YIOIINX BEIICCTBA C KOJIMYECTBCHHON
CTOPOHBI: Macchl, 00beMa (HOpMaJbHbBIE YCIOBHS)
ra30B, KOJIMYECTBA BEUIECTBA; UCTIOIH30BATh
CHCTEMHBIC XUMUYCCKUE 3HAHUS ISl TIPUHSATHS
pelIeHn B KOHKPETHBIX JKU3HCHHBIX CUTYAIUsX,
CBSI3aHHBIX C BEIIECTBAMH U UX IIPUMEHCHUEM.

OK 02. Ucnonp30BaTh
COBpEMEHHBIC CPEJICTBA
IOMCKa, aHaJIn3a U
WHTEpIpEeTAA HHHOPMAITUN
1 uHGOPMAIMOHHBIE
TEXHOIOTHH IJIS BEIITOIHEHUS
3a/1a4 npodeccuoHanbHON
IEeITEILHOCTH

B o6nacTu IeHHOCTH Hay4YHOTO MMO3HAHUS:

- chopMUPOBAaHHOCTH MUPOBO33PEHUS,
COOTBETCTBYIOIIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHS
HAyKH U 0OLIECTBEHHOW MPAKTUKU, OCHOBAaHHOTO Ha
JMaore KyJibTyp, CIOCOOCTBYIOIET0 OCO3HAHUIO
CBOETO MeCTa B MOJHUKYIETYPHOM MHUPE;

- COBEPIIEHCTBOBAHUE S3BIKOBOM M YUTATENHCKON
KYJbTYpPbI KaK CPEICTBA B3AUMOJICHCTBHS MEXKIY
JIOJIbMU U TTO3HAHUS MUPA;

- OCO3HAHHE [IEHHOCTH HAYYHOH NI TEILHOCTH,
TOTOBHOCTH OCYIIECTBIISATH TPOSKTHYIO U
HCCICOOBATCIIbCKYIO ACATCIbHOCTE MHAUBUAYAJIbHO U B
rpymme.

OBnasieHre YHUBEPCAIbHBIMU Y4EOHBIMU

- YMETb IJIAHUPOBATh U BBINOJIHATH XUMUYECKUM
SKCTIIEPUMEHT (IIPEBPAIICHUSI OPTAaHUYECKUX BEIIECTB
IIpU HArPEBAHUM, MTOTYYEHUE ITUIICHA U U3yUYEHUE €ro
CBOMCTB, KQU€CTBEHHBIC PEAKIIMH HA aJIbJETHIbI,
Kpaxmall, YKCYCHYIO KHCIIOTY; AeHaTypalus OeIKoB
MIpU HArPEBaHUH, IIBETHBIC PEaKIINK OEIKOB;
MPOBOJIUTH PEAKIIUM HOHHOTO 0OMEHa, ONpEIeTsATh
cpeny BOJAHBIX PACTBOPOB, KAYECTBEHHBIE PEAKIIUN HA
cynb(at-, KapOOHAT- U XJIOPHI-aHUOHBI, Ha KaTHOH
aMMOHWUS; PeIIaTh SKCIIEPUMEHTATBHBIC 3aa91 110
teMaMm "Metamibel" u "Hemeramibsl'") B COOTBETCTBHH C
MpaBUJIaMU TEXHUKH 0€30TTaCHOCTH TP OOPAIICHHUH C
BeIIECTBaMH U JaOOPaTOPHBIM 000PYyIOBaHHEM;
MIPEACTABIIATH PE3YIbTATHl XHMHUYECKOTO




II03HABATEIbHBIMU JICHCTBUSMU:

B) paboTa ¢ nHpopMaIuei:

- BJIaJICTh HaBBIKAMHU MTOJyYECHUS HH(POPMAIIIH U3
HCTOYHUKOB Pa3HbIX TUIIOB, CAMOCTOSTEIILHO
OCYIIECTBIISATH TOUCK, AaHAJIN3, CUCTEMATU3AIHIO U
MHTEpIpeTannio HHPOPMALIUU PAa3TMIHBIX BUJOB U
dop™m npencTaBIeHNUS;

- CO3/1aBaTh TEKCTHI B PA3IIUYHBIX (OpPMATAX C YIETOM
Ha3Ha4YeHUS HH(POPMAIMH U LIEJIEBOH ayIUTOPHH,
BbIOMpas ONTUMANIbHYIO (POPMY NPEACTABICHUS U
BU3YyaIH3aLUH;

- OIICHUBATh JIOCTOBEPHOCTH, IETUTHUMHOCTD
uH(pOpMaINH, ee COOTBETCTBHE MPABOBBIM H MOPAJIbHO-
THYECKHM HOpMaM;

- UCTIOJIb30BATh CPEACTBAa HH()OPMALMOHHBIX U
KOMMYHHKAIIHOHHBIX TEXHOJIOTHI B PEIICHUH
KOTHUTUBHBIX, KOMMYHHKATUBHBIX ¥ OpPraHU3allMOHHBIX
3aja4 ¢ coOIroIeHneM TpeOOBaHU SPrOHOMUKH,
TEeXHUKU 0€30MaCHOCTH, TUTHEHBI, pecypcocOepekeHms,
NPaBOBBIX M ATHYECKUX HOPM, HOPM WH(POPMAITMOHHON
0e30IMacHOCTH;

- BJIaJIETh HaBBIKAMH PACIIO3HABAHMS U 3AIIUTHI
uHpopManuu, UH(HOPMAIIMOHHOM 0€30MacHOCTH
JTMYHOCTH.

HKCHEPUMEHTa B (JOpPMeE 3aIIUCU YpPaBHEHUI
COOTBETCTBYIOILINX peakuuii 1 HOpMyIHpOBaTh
BBIBO/IbI HA OCHOBE ITHX PE3yJIbTaTOB;

- YMETh aHAIM3UPOBATh XUMUYECKYIO HH(POPMAITHIO,
IOJIy4aeMYI0 U3 pa3HbIX HCTOYHHUKOB (CPE/ICTB
MaccoBoi nHpopmanuu, cetb IHTEpHET U Apyrue);

- BJIaJCTh OCHOBHBIMU METOJIaMH HayYHOI'O IIO3HAHUS
BEIIECTB M XUMHUECKUX SBJICHUH (Ha0I0eHNIE,
U3MEpEHUE, IKCIIEPUMEHT, MOJIEITUPOBAHUE);

- YMETb NIPOBOJUTH PACUETHI 10 XMMUYECKUM
(dbopMyIaM U ypaBHEHHUSAM XUMHUYECKUX PEAKIIMHI C
UCTIOJIb30BaHNEM (PU3NYECKUX BEITUYHMH,
XapaKTepU3YIOIUX BELIECTBA C KOJIMYECTBEHHON
CTOPOHBI: Macchl, 00beMa (HOpMaJbHbIE YCIOBHUS)
ra3oB, KOJIMYECTBA BELIECTBA; UCIOIb30BATh
CUCTEMHbIE XUMUYECKUE 3HAHUS JIJISl IPUHATUS
pelIeHUH B KOHKPETHBIX KU3HEHHBIX CUTYyaIUsX,
CBSI3aHHBIX C BEUIECTBAMU U UX IPUMEHEHHUEM.

OK 04. O¢pdexTuBHO
B3aHUMOJICHCTBOBATh U
paboTaTh B KOJUIEKTHBE U
KOMaH]JIE;

TOTOBHOCTb K CAMOPAa3BUTHIO, CAMOCTOSITEIBHOCTU U
CaMOOITPENETIEHHUIO;

-OBJIa/ICHUE HaBbIKaMH Y4eOHO-HCCIIEI0BATENbCKOM,
MPOEKTHOM U COLIMAIbHOMN JAEATEIbHOCTH;

OBnajeHne yHUBEpCAIbHBIMU KOMMYHHKATHBHBIMU
NEUCTBUSIMU:

0) cOBMeCTHas JICSITEIIbHOCTD:

- MIOHUMATh M UCIOJIb30BATh MPEUMYIIECTBA KOMAHHOMN

- YMETb IUIaHUPOBATH U BBINOJHATH XUMHUECKUN
SKCTIEPUMEHT (IIPEBPAIICHUST OPTAaHUYECKUX BEIIECTB
IIPY HarpeBaHUU, NIOJIyYEHHUE ITUIICHA U U3YUYEHUE €0
CBOWCTB , KAUECTBEHHbBIC PEAKIIMU HA AJIbICTU/IBI,
Kpaxmall, YKCYCHYIO KUCJIOTY; JeHaTypalus OEIKOB
MIPY HArPEBaHUH, [IBETHBIC PEAKIINHU OEIIKOB;
MIPOBOJUTH PEaKIIMU MOHHOTO OOMEHa, ONIPEIENATh
Cpeay BOJHBIX PACTBOPOB, KAUECTBEHHBIE PEAKIINHU Ha




Y UHIUBUIyaJIbHOU PabOTHI;

MPUHUMATS [[EJTH COBMECTHON ACSITETLHOCTH,
OpPraHU30BBIBATh M KOOPAMHUPOBATH JICHCTBHS 110 €€
JOCTIIKEHHIO: COCTaBJIATH IJIAH JACHCTBUI,
pacipenesnsaTh poJid ¢ y4eTOM MHEHUH YIaCTHHKOB
00CyXJaTh pe3yIbTaThl COBMECTHOU paboThI;

- KOOPAMHUPOBATH M BBIOIHATE PAOOTY B YCIOBHUAX
peabHOTO, BUPTYaITbHOTO H KOMOMHUPOBAHHOTO
B3aUMOJICHCTBUSI;

- OCYIIECTBIIATH MMO3UTUBHOE CTPATETUIECCKOE
MOBE/ICHUE B PA3IMYHBIX CUTYAIHUIX, TPOSBISATH
TBOPUYECTBO U BOOOpaKEHUE, OBITh NHUITUATHBHBIM.
OBnazneHre yHUBEPCAIbHBIMU PETYISTUBHBIMU
JICICTBUSIMU

T) IpUHATHE ce0s ¥ IPYTUX JIOJCH:

- IPUHUMATHh MOTHBBI U QPTYMEHTHI IPYTHX JTFOACH TIPH
aHaJIM3€e Pe3yNbTAaTOB JIEATEIbHOCTH;

- IPU3HABATh CBOE MPABO U MIPABO APYTUX JIFOJICH HA
OIINOKH,

- pa3BHUBATh CITIOCOOHOCTH TOHUMATh MUP C TTO3UITUH
JPYTOro 4eoBeKa.

cynb(ar-, KapOOHAT- U XJIOPUI-aHUOHBI, Ha KaTUOH
aMMOHUSL; pelIaTh SKCIIEPUMEHTAIbHBIC 3324 110
temaM "Metambl" u "Hemeramibl'") B COOTBETCTBHH C
MpaBWJIAMU TEXHHUKH 0€30MaCHOCTH MpU 00palieHuu ¢
BEIIECTBAMHU U J1a00paTOPHBIM 000PYIOBAHHEM;
MPEACTABIATH PE3YJIbTATHl XUMUYECKOTO
JKCIIEpUMEHTa B (hOpMe 3aMucy ypaBHEHUN
COOTBETCTBYIOIIUX PEaKIHii U (OPMYyIUPOBATH
BBIBO/IbI HA OCHOBE 3THUX PE3YJIbTaTOB;

OK 07. ConeicTBOBaThH
COXPAHEHUIO OKPYKAIOLIEH
Cpelibl, pecypcocOepekeHHIO,
MIPUMEHSITh 3HaHUS 00
W3MCHEHHUU KIINMAaTa,
MIPUHIIMITEI OEPEKITUBOTO
MIPOU3BOJICTBA, 3(PPEKTUBHO
JIECTBOBATh B UPE3BbIYANHBIX
CUTYaIHIX

B o6sacTy 3K0710rn4ecKOro BOCIUTaHUS:

- c(hOPMHUPOBAHHOCTH IKOJIOTUUECKON KYIbTYPHI,
MMOHUMAaHUE BIUSHUSA COLUAITBHO-2KOHOMUYECKUX
IIPOLECCOB HA COCTOSIHUE NTPUPOJTHON U COLIMAIBHOMN
CpeJibl, 0CO3HAHUE TTI00ATBLHOTO XapaKTepa
HKOJIOTUUYECKUX MPOOIIeM;

- IUITAHUPOBAHUE U OCYIIECTBIICHUE ACHCTBUH B
OKpYKaroIlleH cpesie Ha OCHOBE 3HAHUS LIENIEN
YCTOMYMBOTO Pa3BUTHUS YEJIOBEUECTBA; aKTUBHOE
HENPUITUE JEUCTBUM, TPUHOCALLIUX BPEIl OKPYNKAOLIEN
cpene;

- copmMupoBaTh MPEICTABICHUS: O XUMUYECKON
COCTABJISIFOLIEH €CTECTBEHHOHAYYHOM KApTUHBI MUPA,
pOJIM XUMUU B TIO3HAHUHM SIBJICHUHN TIPUPOJIBI, B
(hopMUPOBaHUM MBIIIJICHHS U KYJIbTYPbI INYHOCTH, €€
(yHKIIMOHATBHON TPAMOTHOCTH, HEOOXOIUMOM /115t
PELICHUS TPAKTUYECKUX 3a]1a4 U SKOJIOTHUECKH
000CHOBAHHOT'O OTHOIIIEHUS K CBOEMY 3/I0POBBIO U
TIPUPOIHOM CPEE;

- YMEeTb COOJI0IaTh MpaBUiIa 3KOJOTUIECKH
11enecoo0pa3Horo MoBeAeHus B OBITY U TPYIOBOM
NESTETLHOCTH B IEJISIX COXPAHEHUSI CBOETO 37I0POBbS U
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- yMEHHUE POTHO3UPOBATH HEOJIATOTIPUSITHBIC
HKOJIOTUYECKUE MOCIIECACTBUS IIPEANPUHUMAEMBIX
JIEUCTBUI, IPEIOTBPALLIATh HX;

- pacIHIMPEHUE ONBITA IEATEIbHOCTH IKOJIOTHUECKOM
HaIpaBJICHHOCTH;

- OBJIAJICHUE HaBbIKAMU Y4€OHO-UCCIIEI0BATEIbCKOM,
MIPOCKTHOM M COIMATILHOM JESITEIHHOCTH;

OKpY>Karollel MpUPOJAHOI Cpeibl; yYUTHIBATD
OMacHOCTh BO3JCHCTBHUS HA KUBBIE OPraHU3MBbI
OTpe/IeNICHHBIX BEIIECTB, TOHUMAsl CMBICI TTOKa3aTels
npeaenbHol qonycrumoi konuentpauuu (I11K)

[IK 1.1. OcyiiecTBasiTh
aHaAJIN3 UMEIOIINXCS PELICHUI
JUTsl BBIOOpA MPOTPaMMHOTO
obOecrnieueHus IJIs CO3AaHus U
TECTUPOBAHUS MOJICIH
9JIEMCHTOB CUCTEM
aBTOMATH3aI1 HA OCHOBE
TEXHUYECKOIr0 3aJaHHs.

- TOTOBHOCTbH K CAMOPA3BUTHUIO CAMOCTOATEILHOCTH U
CaMOOIPEIEICHHUIO;

- IeJICHAIIPABJICHHOE PAa3BUTHE BHYTPEHHEH MO3UIINH
JMYHOCTH Ha OCHOBE J1yXOBHO-HPaBCTBEHHBIX
HeHHocTel Hapoa0B P®, HallMOHANIBHBIX KYJIBTYD,
HUCTOPUYECKHUX TPAAUIIHi; POPMUPOBAHUE CHCTEMBI
3HAYUMBIX [ICHHOCTHO-CMBICJIOBBIX YCTaHOBOK,
HKOJIOTUYECKOHN KYJIBTYPhI; CHOCOOHOCTH CTaBUThH IIEJIH
U CTPOUTD KU3HEHHBIE IIJIaHbI;

- AQHAJIM3UPOBATH MOJYUYEHHBIE B XOJI€ PELICHUS
pe3ynbTaThl, KPUTUYECKH OLIEHUBATh UX
JIOCTOBEPHOCTH, TPOTHO3UPOBATh U3MEHEHHS B HOBBIX
YCIIOBHUSIX;

- ymeTh (hOPMUPOBATH AITOPUTMBI, PEIICHUS
MpOOJIEMHBIX 33JJaHUI HA OCHOBE U3YYEHUS aITOPUTMOB
pelieHus: CTaHJapPTHBIX 3aJaHUH;

- BJIa/IeTh HABBIKAMHU Y4eOHO-HCCIEI0BATEIbCKON U
MIPOEKTHOM JIeATEIbHOCTH, HABBIKAMU Pa3peIieHust
npobiuewm;

- c(OPMHPOBAHHOCTb IPEACTABIECHUI: O XUMUYECKOM
COCTaBJISIIOLIEH €CTeCTBEHHOHAYYHOM KapTHHBI MUPA,
pOJIM XMMHUU B IIO3HAHUM SIBJICHUN TPUPO/IBI, B
(hOopMHUPOBAHNUY MBIIIJICHHUS U KYJIbTYPbI TMYHOCTH, €€
(YHKIIMOHATIBLHOM IPaMOTHOCTH, HEOOXO MO IS
pelIeHUs IPaKTUYECKUX 3a]a4 U IKOJIOTUYECKU
000CHOBAHHOT'0 OTHOILIEHUS K CBOEMY 370POBBIO U
MPUPOJHOM CpeLIE;

- BJIaJICHHE CUCTEMOW XMMUYECKUX 3HAHUN, KOTOpast
BKJIIOUYAET: OCHOBOIIOJIAralONINe MOHATHS (XUMUYECKUM
9JIEMEHT, aTOM, JIEKTPOHHAs 000J104Ka aToMa, s-, p-,
d-aneKTpOHHBIC OpPOUTAITH ATOMOB, HOH, MOJICKYJIa,
BaJICHTHOCTb, 2JIEKTPOOTPULIATEIBHOCTD, CTENIEHD
OKHCJIEHUS, XUMHUYECKas CBS3b, MOJIb, MOJIIpHAs Macca,
MOJISIPHBINA 00BEM, YIIIEpPOAHBIHN CKeTeT,
(yHKIIMOHATIBHAS TPYIINA, paguKal, U30MepHs,
MU30MEPBI, TOMOJIOITMYECKUH Psifl, TOMOJIOTH,
YTJIEBOAOPOABI, KUCIOPOA-U a30TCOAEpKAILNE
COEJIMHEHUS], OMOJIOrMYECKH aKTHBHBIE BEIIECTBA
(yrneBoapl, )KUpPBI, OETTKN), MOHOMED, TIOJTUMED,
CTPYKTYpPHOE 3BE€HO, BHICOKOMOJIEKYJISIPHBIE
COETMHEHUS, KpUCTaNINYecKas perieTka, TUIIbI
XUMHUYECKHUX PEAKIMN ( OKMCIUTENBHO-
BOCCTAaHOBUTEJbHBIE, 3K30-U SHAOTEPMUYECKUE,
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peaKuuyu HOHHOTO OOMEHa), PacTBOP, AIEKTPOJIUTHI,

HEJIEKTPOJIUTHI, MEKTPOIUTHYECKAS IUCCOLMALINS,
OKHUCJIUTEJb, BOCCTAHOBUTENb, CKOPOCTh XMMHUYECKOI
peakuuu, XMUMUYECKOE PaBHOBECHE), TEOPUM U 3aKOHBI
(Teopust XUMUYECKOTO CTPOEHUSI OPraHUYECKUX
BeuecTB A.M. byTiiepoBa, TeOpus 371E€KTPOIUTHUECKON
Jccouuanuu, nepuoauyeckuit 3akon .M.
MenpeneeBa, 3aKOH COXpaHEHUsI Macchl),
3aKOHOMEPHOCTH, CHMBOJIMYECKUH S3BIK XUMHU,
(haKTOJIOTHUECKUE CBEJICHHUS O CBOICTBAX, COCTaBE,
MOJTy4YeHUU ¥ 0€30MaCHOM UCTOJIb30BaHUU BAKHEUIITUX
HEOPTaHWYECKUX U OPraHUYECKUX BEIIECTB B OBITY U
MPAKTUYECKOH JESITeTbHOCTH YeJIOBEKa;

- c(OpMHUPOBAHHOCTh YMEHUU BBISBIISITH XapAKTCPHBIC
IPU3HAKU ¥ B3aUMOCBSI3b U3YUYECHHBIX MOHITHIA,
MPUMEHSTH COOTBETCTBYIOIINE MOHSTHS ITPH ONMTUCAHHUH
CTPOEHHS ¥ CBOMCTB HEOPTAaHUYECKUX U OPTaHHUECKUX
BEIIECTB U UX MPEBPAILCHUI; BBISBISITH B3AUMOCBS3b
XUMHYECKHUX 3HAHUH C MOHATHIMH U MPEICTABICHUSIMU
JPYTUX €CTECTBEHHOHAYYHBIX MPEIMETOB;

- ¢(hOpMUPOBAHHOCTh YMEHUH UCTIOTIH30BATh
HaUMEHOBAHUS XUMHUYECKUX COSTUHEHUN
MEXYHAPOIHOTO COI03a TEOPETUYECKON U
MIPUKJIATHON XUMUH U TPUBUAIILHBIC Ha3BAHUS
BaXHEHUIIINX BEIIeCTB ( OTUJICH, alleTHIICH, TJIUIepHUH,
dbenon, popManpaerui, ykCycHasi KUCIOTa, TIUIUH,
yrapHbli Ta3, YIIeKUCIbIi Ta3, aMMHUaK, TalieHas
W3BECTb, HETallleHas! U3BECTh, MUThEBAsI CO/AA U
JPYTHX), COCTABIATH (DOPMYIIBI HEOPTaHUYECKUX U
OpPTraHWYECKUX BEIIECTB, YPABHCHUS XUMHUYECKUX
peakuuii, OOBSICHITh UX CMBICIT; TOATBEPKAAThH
XapaKTepHble XMMHUYECKHE CBOIMCTBA BEIIECTB
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COOTBETCTBYIOIIMMH 3KCIIEPUMEHTAMHU U 3alUCIMU
YpPaBHEHUN XUMHUYECKUX PEAKLIUI;

- ¢(hOpMHUPOBAHHOCTh YMEHUH yCTaHABIUBATD
MIPUHAIEKHOCTh U3YYEHHBIX HEOPTaHUYECKUX U
OpPraHMYECKUX BELIECTB K OIPEACIICHHBIM KJIaccaM U
rpynnaM COeAMHEHUM, XapaKTEpU30BaTh UX COCTaB U
Ba)KHEUIIME CBOMCTBA; ONPEACIIATHh BUABI XUMUYECKUX
CBs3el (KOBaJEHTHAs, HOHHAs, METAJUIMUECKas,
BOJIOPOHAS ), TUIIBI KPUCTAIUTMUECKUX PELIETOK
BEIIECTB; KJIACCU(PHUIIMPOBATH XUMUIECKUE PEAKIIH;

- BJIaJIEHUE OCHOBHBIMHM METOJaMU Hay4HOI'O
MO3HAHUS BEIIECTB U XUMUYECKUX SIBICHUN
(HabnroneHue, u3MepeHue, SKCIIePUMEHT,
MOJICJIMPOBAHUE);

- ¢(hOpMUPOBAHHOCTh YMEHUN IPOBOJAUTDH PACUETHI MO
XUMHAYECKHM (HOpMyJIaM U yPaBHEHUSM XUMHUYECKUX
peaxIuii ¢ UCIOJIb30BaHuEM (DU3UUECKUX BEIUYHH,
XapaKTEepU3YIOIINX BEIIECTBA C KOJIMYECTBEHHOU
CTOPOHBI: Macchl, 00beMa (HOpMalbHbIE YCIOBHS)
ra3oB, KOJJMYECTBA BEIIECTBA; UCIIOJIb30BATh
CHUCTEMHBIE XUMUYECKUE 3HAHUS NI TIPUHATHUSA
pelIeHnid B KOHKPETHBIX )KU3HEHHBIX CUTYaIUsX,
CBSI3aHHBIX C BEUIECTBAMM U UX IPUMEHEHHEM;

- ¢(hOpMHUPOBAHHOCTh YMEHUH TUIAHUPOBATH U
BBINOJIHATH XUMHUECKUI SKCIIEPUMEHT (IIPEBpalCHHS
OpPraHMYECKUX BEIECTB IPU HAarpEeBaHUU, TOJTyUEHHE
STWJIEHA U U3YYEHHUE €TO CBOMCTB, KAUECTBEHHBIE
peaKkuuu Ha ajmbJerubl, Kpaxmaj, YKCYCHYIO KHCIIOTY;
JieHaTypanus OeKOB PU HarpeBaHUH, [[BETHbIE
peakuuu 6eIKOoB; IPOBOAUTH PEaKIIUH HOHHOTO
0o0MeHa, OIpeaeNsATh CPey BOAHBIX PACTBOPOB,
KaueCTBEHHbIE PEaKINH Ha cyab(aT-, KapOoHaT- U
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XJIOPUJI-aHUOHBI, HA KATHOH aMMOHHSI; peliaTh
SKCIEPUMEHTAIIbHBIC 33/1a4M 10 TeMaM "Metasuibl" u
"HemeTtamsl'") B COOTBETCTBUU C MPABHIIAMH TEXHUKH
0€30MMacCHOCTH NP OOPAIICHUH C BEIIECTBAMH U
1a00paTOPHBIM 000PYIOBAaHUEM; IPEACTABIISATh
pe3yabTaThl XUMHUYECKOTO IKCIIEPUMEHTA B (popme
3aMycy ypaBHEHUN COOTBETCTBYIOLIUX PEAKIUM U
(hopMyIHpPOBATH BBIBOABI HA OCHOBE ITHX PE3YJIbTAaTOB;

- ¢(hOpMUPOBAHHOCTh YMEHHUS aHAIU3UPOBAThH
XUMHAYECKYI0 HHPOPMALIUIO, TTOIY4aeMYI0 U3 Pa3HBIX
UCTOYHUKOB (CPEACTB MacCOBOM MH(OPMALIUU, CETh
Wnrepuer u apyrue);

- ¢(hOpMUPOBAHHOCTh YMEHUH COOIIOIATh MPaBHIIa
9KOJIOTMYECKHU 11€1€c000pa3HOro MoBeJACHUs B ObITY U
TPYAOBOH JEATEILHOCTHU B IEJIAX COXPAaHEHUSI CBOETO
310POBBS U OKPYXKAIOIEH IPUPOTHOMN CPELIbI;
YUUTHIBaTh OMACHOCThH BO3/ICHCTBUS HA KUBBIE
OpraHU3MBbI ONPE/IEIIEHHBIX BEIIECTB, TOHUMAs CMbICI
MOKa3aTelisl MPeJeIbHON JONYCTUMON KOHLIEHTPAIlUK;
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2. CTPYKTYPA U COAEPX KAHUE OBIIEOBPA3OBATEJbHOM JUCITATLIAHBI

2.1 O0beM JMCHUIJIMHBI M BH/ABI Y4e0HOH padoThl

Bug yueOHo# paboThI Obrem 5
yacax

O6beM 00pa3oBaTEIHLHONM MPOTPAMMBI TUCITUTTHHBI 39
Copnepxanue 39
BT. 4.
TEOPETUUYECKOE 00yUCHHE 19
MPAKTUICCKUAC 3aHATHS/TIPAKTUYECKAsl TIOJTOTOBKA 6
71abopaTopHBIC 3aHATHS/TIPAKTHYECKAs TOITOTOBKA 14
KOHTPOJIbHBIE pabOThI -
[TpuknagHoit MOy (WK PO eCcCHOHATBHO-OPUEHTHPOBAHHOE -
COJIEp’KAHHE)
BT. 4.
TEOpETUIECKOe 0O0yUeHUe -
MPAKTUICCKUAC 3aHATHS -
71a00paTOPHBIC 3aHITHS -
KOHTPOJIbHBIE pabOThI -
MPAaKTUYECKasl MOJITOTOBKA 39

caMoCTosATeNbHas (BHEayAUTOpHAs) paboTa 00y4aromierocs (BCero)

B TOM 4HCJIC.

IIpomexyTounasi arrectaums (KOMIUICKCHBIN
nudpepeHInpoBaHHBIN 3a4€ET)




2.2. TemaTudeckuii njan u cogep:xkanue ucunanubl «OY /1,18 Xumusi B cnenuajabHOCTH»

HanmenoBanmne pasaciioB u
TEM

Conepxxanue yueOHOTO MaTepHaa, JJabopaToOpHbIE H MPAKTHUECKHE
paboThl, camocTosATeNbHAS paboTa 00ydaromuxcs, KypcoBas pabora
(ipoekT) (ecnu mperyCMOTPEHBI)

O0BbeM yacoB

dopmupyembie o0mIHe
U npoeccuoHabHbIC
KOMIETCHIMH

1

2

4

Pasznen 1. CTpoe}me H CBOMCTBAa HEOPraHMIeCKHUX BC€UICCTB

20

Tema 1.1.
Duznko-xuMHUYECKUE
CBOIiCTBa METAJLJIOB.

Conep:xanue y4yeOHOro MaTepuasa, B TOM YHcJIe € 3JIeMeHTaMu
npo¢ecCHOHATbHOM HANIPABJIEHHOCTH

1. O6mme cBoiicTBa MeTaiuoB. CTpoeHHE aTOMa METAJIOB IEPBOU 1
TpeThel rpynnsl. Kpucramnmdeckas pemeTka MeTauioB.
XUMHYECKUE CBOKMCTBA METAJIIOB. OTHOLIEHUE K HEMETAIUIAM U
CJIO’KHBIM BellecTBaM (psii HAIPSDKEHUH METAJLIOB).

2. dusnyeckue cBorcTBa MeTa/LIOB. Kimaccudukaius MeTaioB B
TEeXHHUKE. MexaHN4eCcKHne CBOMCTBA (TUTACTUYHOCTh, KOBKOCT,
TAry4yecTsh). JloopiBanne MeTaisioB u3 pya. CrocoOsl oboramieHus
pyx (proTanMoOHHBIH, TPAaBUTAITMOHHBIN, MATHUTHBIN).

JlaGoparopHblie padoThbl, B TOM YHCJI€E C 3JIEMEHTAMHU
npodeccHOHAIBLHOM HATIPABJIEHHOCTH

1. Vzydyenue B3anMOICHCTBHUS METAJUIOB C PACTBOPAMHU KHUCJIOT.

2. M3ydeHue miacTUYHOCTH (TIPOYHOCTH HA U3THO0) METAIUIOB,;
TCIJIOMPOBOAHOCTHU METAJIJIOB; MAarHUTHBIX CBOICTB METAJIOB
(>xene30, KOOANIBT, HUKEIb).

3. Pacro3naBanme xene3HbIX pya (TeMaTHT, IUMOHUT, MarHETHT).

IIpakTH4eckne padboThl, B TOM YHCJIE € JJIeMEHTAMM
npodeccHoHAIbLHOM HAIPABJIEHHOCTH

1. CocraBiieHne cxeM MOCIIeI0BATEIbHOTO IPEBPAILLIEHUS OKCH/IA B
MeTaJl.

CamocrosiTesibHas (BHeayANTOPHasi) padoTa 00y4aroImMXcs:
IToaroroBurs cooOmieHe 00 UCIIOIB30BAHNN XUMHUKO-

TEPMUYECKOH 00pabOTKH METAJIJIOB [IEeMEHTAIMH, a30THPOBAHMUS,

LMaHUPOBaHusA U AU Py3HON MeTaTIN3aUN B METAJUTYPrHH.

OK 01, OK 02,
OKO04,IIK 1.1
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Tema 1.2.
TeopeTnyeckue OCHOBBI
METaJLTyprUuecKux
IIPOLIECCOB.

Conep:xanue y4ye0OHOro MaTepuasa, B TOM YHcJIe € 3JIeMeHTaMu
npo¢ecCHOHATbHON HANIPABJIEHHOCTH !

3. XKenezo. Haxoxnenue B mpupoze. [Ipon3BoacTBo 4yyryHa u
cTanu. XUMHUYECKUE PEAKIIUU, TPOTEKAIOIIUE B PA3HBIX YACTAX
noMeHHoM neu. [1naBka B anexkrpuueckux nevyax. CruiaBbl.
JluarpaMMbl COCTOSIHUS MeTaiuTnyeckux cucreM. CIuiaBbl xeles3a
(yrimepoaucTsle, IerupoBaHHbIEe, KOHCTPYKIIUOHHBIE,
UHCTPYMEHTAJILHBIE).

4. Koppo3ust MeTajijioB. XUMUYeCKasi KOppo3usl.
DReKTpOXUMHYECKas KOppo3us (IPUHIUT AeHCTBUS
raJbBaHMYECKOTO AJIEMEHTa). BUIIBI 2JIEKTPOXUMUYECKOI KOPPO3UH
(atmocdepHas, kKoppo3us B TpyHTe, KOHTaKTHas1). CriocoObl 3aIIUThI
OT Koppo3uu. Hanecenne 3aMTHBIX MMOKPBITUH, H3MEHEHHE COCTaBa
CpeIbl, AIIEKTPOXUMHUYECKUE METOIbI (KaTOIHAs M TPOTEKTOPHAS).

JlabGopaTopHble padoThl, B TOM YHUCJIE C dJIEeMEHTAMU
npo¢ecCHOHAIBLHON HANIPABJIEHHOCTH:

IMpakTHyeckue padoThl, B TOM YHCJIe C JIeMEeHTaAaMH
npo¢)ecCHOHAIBLHON HANTPABJIEHHOCTH:

2. PemieHue 3a7a4 ¢ UCTIOJIB30BaHUEM MAacCOBOM JIOJIH MTPUMECE B
CBIPbE, BBIXOJIbl MPOAYKTA PEAKIIUU OT TEOPETHUYECKH BO3MOKHOTO.

3. Usyuenue cnoco0oB 60ps0BI ¢ Koppo3uei. CocTaBiICHUE CXEMBbI
KJacCU(UKALIUY TIO Pa3IMYHBIM MTPU3HAKAM.

CamocrosiTesibHas (BHeayANTOPHAasi) paboTa 00y4arommXxcs:

IToaroToBuTh coo0IIEHNE 00 UCITOIB30BAHUN CIIOCOO0B
TEPMHUYECKOH 00pabOTKH METAJUIOB: OTXKUT, HOPMAJTU3aIlns, 3aKallka,
OTITYCK B METAJUTYPTHUH.

OK 01, OK 02,
OK04,IIK 1.1

Paznen 2. /lucniepcHble CHCTEMBI.

(o]

Tema 2.1.
JlucriepcHbIE CUCTEMBI
(hakTOpHI MX YCTONYUBOCTH.

Conep:xanue yueOHOro MaTepuasia, B TOM YHMCJIe ¢ JJIeMeHTaMK
npodeccHoHaIbLHOH HANIPABJIEHHOCTH

OK 01, OK 02,
OK07,1IK 1.1
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5. Komnounusie cuctemsl. Mctunnbie pactBopsl. JucnepcHbie
cuctembl. Kitaccudukarsi TMCrepCHBIX CUCTEM 110 COCTaBY.
CrtpoeHnue u GpakTopbl YCTOWYMBOCTU CUCTEM. AIPO30JIH, IMYIbCHUH,
CYCII€H3MH, I'€Jd, 30JIU.

JlaGopaTopHble padoThl, B TOM YHCJIE C 3JIeMEeHTaMHU
npodeccHoHAIbLHOH HAIPABJIEHHOCTH

4. O3HaKOMJIEHHME C JUCIIEPCHBIMU cUcTeMaMU. M3yueHne cBOICTB
00pa31oB IUCIEPCHBIX CUCTEM, UCIIOJIb3YEMBbIX B OBITY CYCIIEH3UI
SMYJbCUM, MACT U TeJIN. MEAMIMHCKHE U KOCMETUYECKUE TEN.

IIpakTnyeckue padoThbl, B TOM 4HcJIe € dJIeMeHTaMU
npodeccHOHAIBLHOM HATIPABJIEHHOCTH

CamocrosiTesibHasA (BHeayAUTOPHAasi) padoTa 00y4aromuxcs:

[TonroroBuTh coobmieHue Ha TeMmy: «Kakue mporeccsl,
MIPOUCXOISAIINE B JUCHEPCHBIX CUCTEMAaX, OTPAHUYUBAIOT CPOK
TOJJHOCTU IIPOAYKTOB, JIEKAPCTBEHHBIX M KOCMETUYECKUX
MpenapaToBy.

Tema 2.2.
Hccnenosanue CBOWCTB
JUCTICPCHBIX CHCTEM.

ConeprxaHue y4e0HOro MaTepuasia, B TOM YHCJI€ € 3JIeMEHTaMH
npo¢ecCHOHAILHON HANPABJIEHHOCTH !

6. Pacno3HaBaHMe UCTHHHBIX PaCTBOPOB, KOJIOUTHBIX PACTBOPOB U
rpyboaucnepcHsix cucreM. CTpoeHue muieisl. PaccenBanue cera
IIPY NIPOXO0KJIEHUH CBETOBOTO ITy4Ka Y€pe3 ONTUYECKU
HEOoJIHOpoAHYIO cpeny (3ddext Tunnans).

JlaGopaTopHbie padoThl, B TOM YHCJIE C 3JIeMEeHTAMHU
npodeccHoHAIbLHOM HAIPABJIEHHOCTH

5. IlpuroroBieHue cycrneH3un KapOOHaTa KaabIUs B BOJIE.
OMyIbcHs MOTOPHOTO Macia.

IIpakTH4eckne padoThl, B TOM YHCJIE € JJIEMEHTAMH
NnpodeccHOHAIBLHOM HANIPABJIEHHOCTH

OK 01, OK 02,
OK 07,IIK 1.1
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CamocrosiTesqibHasi (BHeaAyIUTOPHAs1) pa0doTa 00y4YarouXxcsi:
[TonroToBuTh COOOIIEHUE O TUTIAX (PMIBTPYIOIIUX YCTPOUCTB IS
OYHUCTKHU BO3/yXa, IPUMEHIEMBIX Ha MPOMBIIIJICHHBIX MPEATPUATUIX

METAJIITypruuecKOro Npon3BOCTBA.

Pasznea 3. IliiacTtMacesl M BOJIO

KHA KaK NOoJIMMepPHbIe (BLICOKOMOJIEKYJISIPHbIE) COeINHEHUS.

10

Tema 3.1.
IIpupoaHbIE CUHTETHYECKHE

Conep:xanue y4yeOHOro MaTepuasa, B TOM YHcJIe € 3JIeMeHTaMu
npo¢ecCHOHATbHOM HANIPABJIEHHOCTH

BBICOKOMOJIEKYJISIPHbIE
COEIMHEHMS (I1OJIMMEPHI)

7. IlpuponHbie BHICOKOMOJIEKYJISIPHBIE COSAMHEHHUS (IIEPCTh, MIEK,
KO’Ka, IpeBeCHUHA, IPUPOTHBIN KaydyK) 00JIaCTh UX PHUMEHEHUS.
OO6nacTi MPaKTUYECKOTO MPUMEHEHHSI TIOJIMMEPOB: OBITOBBIC
npuOOpPHI, TKAHU, KOMITBIOTEpHAS TEXHHUKA, TETITION30JISAIHUS, TETaIH
MexaHu3MoB. CiocoObI MOTY4YEeHUS: TOTUMEPU3ALIUU TN
noyinkoHgeHcauuu. CTpyKTypa MOJIMMEPOB.

JlaGoparopHblie padoThbl, B TOM YHCJI€E C 3JIEMEHTAMHU
npodeccHoHAIbLHOM HANIPABJIEHHOCTH:
6. M3ydeHue CBOWCTB Kay4uyKa U PE3UHBI.

IIpakTnyeckue padoThbl, B TOM 4HcJIe € 3JIeMeHTaMU
npodeccHoHAIbLHOM HAIPABJIEHHOCTH

CamocrosiTesibHas (BHeayANTOPHasi) padoTa 00y4aommXxcs:
[ToaroroButk cooluieHue Ha Temy: «[IpuMeHeHne moIMMepoB st
M3TrOTOBJIEHUS I€TAJIEH PA3IMYHBIX MEXaHU3MOB).

OK 01, OK 02,
OKO04,IIK 1.1

Tema 3.2.
IInacTmaccsl.

Coaepixanue yueOHOIro MaTepuasa, B TOM 4YMcJje € dJieMeHTaMu
npodeccHOHAIBLHOM HANIPABJICHHOCTH

8. Tepmomactuunble monmMmepsl. [lommatunen. [Tommunponmex.
ITosnydyeHne NOIMBUHUIXIOPUAA — IUIJIEKTPUKA.
[Tonurerpadropatunen (terpadropateH wim Teduion). [lonyuenune
TEPMOPEAKTUBHBIX IJIACTMACC.

JlaGopaTopHble padoThl, B TOM YHCJIE € 3JIeMEeHTaMHU
npodeccuoHaJIbLHOH HANIPABJIEHHOCTH:

OK 01, OK 02,
OK 04,IIK 1.1
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IIpakTuyeckue padboTbl, B TOM YHCJIE C 3JIeMEHTAMHU
npo¢ecCHOHATbHON HANIPABJIEHHOCTH !

CamocrosiTesibHasi (BHeayIUTOPHAs1) pa0doTa 00y4arouXcsi:

[ToaroroBuTh cooOIIeHUE HA TeMy: «Kakuie MaTepralibl Ha3bIBAIOT
mactTMaccaMu. Ha kakue rpynmsl OHU ACNATCS 110 CIOCo0y
MOJIYYEHUS ¥ IO OTHOIICHHIO K HarpeBaHuto. HazoBute o0nactu ux
MIPUMEHEHUSI.

Tema 3.3.
BosokHa.

Conep:xanue y4yeOHOIro MaTepuasa, B TOM YHCJIe € 3JIeMeHTaMH
npo¢ecCHOHATbHOM HANIPABJIEHHOCTH

9. IIpupopHbIe BOJIOKHA )KUBOTHOTO M PACTHTEIHEHOTO
MPOUCXOXKACHUS. XMMUYECKHE BOJIOKHA — NCKYCCTBEHHBIC
cuHrernueckue. Crioco6sl nomydenus. Peakuun srepuduxanuu.
O061aCcTh NPUMEHEHUS.

JlaGoparopHblie padoThbl, B TOM YHCJI€E C 3JIEMEHTAMHU
npodeccHOHATBLHOH HANIPABJIEHHOCTH:
7. V3ydeHue CBOWCTB MJIaCTMACC U BOJIOKOH.

IIpakTHyeckue padoThl, B TOM YHCJIE C JIeMEeHTaAaMH
npo¢ecCHOHAIBLHON HANPABJIEHHOCTH:

CamocTosiTesibHasA (BHeayIUTOPHAs1) padoTa 00y4arommuxcs:

[ToarotoBuTk coobIIeHUE HAa TeMy: «KakiM crmocoOoM MoIy4aroT
YHUKaJIbHOE MOJIMaMHIHOE BOJIOKHO KeBiap. Ero cBoiicta u
MIPUMEHEHHUE.

OK 01, OK 02,
OK 04, OK 07,
K 1.1

IIpakTrueckas moAroToBKa

39

ITpomerxyTouHas aTTeCTALUs: KOMNIEKCHbIU OupghepeHyuposantulii 3auem

Bcezo:

39
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3. VYCJIOBHUA PEAJIM3AIIMM TIPOTPAMMBI OBIIEOBPA3OBATEJILHOM
JUCIHUIIVINHBI

3.1. TpebdoBaHus K MUHUMAJIbHOMY MATEPHAILHO-TEXHHYECKOMY 00ecnedyeHU 0

Jliia peanuzanuy OporpaMMbl JUCHMILTUHBL JOJDKHBI ObITh MPEAYCMOTPEHBI CIIEIYIOIIHNE
CHelManbHble TOMEIICHUS: Y4eOHBIH KaOMHeT XHMMUU W/WIM y4eOHOM XMMHUYECKOMH
1abopaToOpHUH.

O6opynoBanne y4eOHOro KabwHeTa (HArsaHbIE TTOCOOMS): HAOOPBI MIAPOCTEPKHEBBIX
MoJieJIel MOJIEKYJ, MOJENN KPUCTAJUTMUECKUX PEHIeTOK, KOJUIEKLIHUHU MIPOCTBIX M CIOMKHBIX
BEIICCTB W/WJIM KOJUICKIIMH IIOJIMMEPOB; KOJIICKIMS TOPHBIX TOPOJ W MHUHEpAJoB, TadiuvIa
MenneneeBa, yueOHbIie rIIbMBI, ITU(POBBIE 00PA30BATEIBHBIC PECYPCHI.

TexHuyeckue cpeacTBa OOYYCHHsS: KOMIBIOTEp C YCTPOWCTBAMH BOCIPOU3BEICHUS
3BYKa.

O6opynoBanue J1a0OpaTOpUu U paboyux MecCT TabOopaTOpUU: MEH3YpPKH, IHUIICTKH-
KaleJbHUIIbI, TEPMOMETPBI, MUKPOCKOII, JIYIIbI, TPEIMETHbIE U TOKPOBHBIE CTEKJIA, IJIAHIIETHI
JUTSL KamelbHBIX pPeaKIuid, (QUiIbTpoBaibHAas Oymara, MPOMBIBATIKU, CTCKISIHHBIC MPOOHPKH,
pEe3WHOBBIE MPOOKU, (HOHAPUKH, HAOOpP pPEAaKTUBOB, CTEKJISHHBIC MATOYKH, IITATHUBBI IS
POOUPOK; MEPHBIC MIJIUHAPHI, BODOHKU CTEKJISHHBIC, BOPOHKH JICTUTCILHBIC [IINHIAPUICCKUE
(50-100 mu), cTynmku ¢ ecTHKOM, GappopoBbIe YalIKH, MAHIETHI, GUILTPHl OyMaXKHbIE, BaTa,
MapJiisi, YacoBBIC CTEKJA, OSJCKTPOIUIMTKHU, JIA0OPATOPHBIC INTATUBBI, CIHUPTOBBIC TOPEIKH,
CIUYKH, TpUOOp Ui MOTYYeHHs Ta30B (UM MPOOHMpKA C Ta300TBOJHON TPYOKOH), nepikaTenu
JUTSE IPOOUPOK, CKIISTHKH ISl XpaHCHHsI PEaKTUBOB, Pa3IaTOYHBIC JTOTKH; XUMUYCCKUE CTAKaHBI
(50, 100 u 200 mu1); mmareny; TUHIETHI; TUTEIbHBIC HIMIILIBI; CEKYHIOMEPHI (TaliMephbl), MEpHbIE
npobupku (Ha 10-20 mu) u mepsie konowr (25, 50, 100 u 200 mn), BomsHass Oanst (Uiu
TEPMOCTaT), CTEKJISHHBIC MAaJOYKHU; KOHUYECKHEe KoiObl anst tutpoBanHus (50 u 100 wun);
WHIWKATOPHBIC TIOJIOCKA JJIsi ompeneiieHus pH © craHmapTHas WHIMKATOPHAS —IIKAJa;
YHHUBEpCaIbHBIA HHANKATOP; muneTk Ha 1, 10, 50 mu (wnu go3atopsl Ha 1, 5 u 10 mi), GropeTku
JUISL TATPOBAHUS, MeauIMHCKUE mmpuibl Ha 100—150 mut, mabopaTopHbie W/UU aHATTUTUYECKUE
BECHI, CYIIWIBHBIN MIKad, U ap. 1abopaTopHOE 000PYIOBAHHUE.

3.2. HudopmanuoHHOe o0ecnieueHHe PeaTN3ANNU MPOTrPAMMBI

3.2.1. OcHoBHbIE NMeYaTHBIE U3TAHUSA

1. I"abpuensH, O.C. Xumus st npodeccuil U CeualbHOCTEH TEXHUYECKOTO
npodutst: yueOnuk st crya. yupexxaenuit CI1O / O.C. I'abpuensa, U.I'. Octpoymos. — 10-¢
u3., ucnp. — M.: OGpa3oBaTenbHO — U3AATEIbCKHI HIEHTP «AKamemusi», 2022. — 272, [8] c.

8. wi.ISBN 978-5-0054-0476-3.

2. dusnueckad n komwtongHas xumus. B 2 gactax. U. 1. dusnueckas xuMus:
y4eOHUK 1711 cpefHero mpogeccuoHanbHoro oopasosanus/ B. HO. KontoxoB [u ap.]; mo
penakmueii B. 10. Konroxora, K. W. [Tomosa. - 2 —e usa-e, ucmp., AOI.: TOJ peAakiueii B.

M. KoncrantunoBa. —, crep. - Mocksa: M3a. IOpaiit, 2022. — 259¢. (IIpodeccuonanbuoe
obpa3zoBanmue). - ISBN 978-5-534-08974-5.

3.2.2. OcHOBHBIE YJIEKTPOHHbIE U3TAHHUS:

1. AndunorenoBa, U.B. Xwumus: y4eOHHUK W TPAKTUKYM JUISI  CPEIHETO
npodeccuonanbHoro obpasosanusi /| 1.B. Anpunorenona, A.B. babkos, B.A. [Tonko. — 2-¢
u3M., uctp. u aon. — Mocksa: U3parensctBo KOpaiit, 2023. — 291 c. — (IlpodeccronanpHoe
oOpa3zoBanue). — ISBN 978-5-534-11719-6. — Tekcrt: snexTpoHHbI // OOpa3oBarenbHas
miatpopma FOpaiir [caiit]. — URL: https://urait.ru/bcode/513807 (mata oOpamieHus:
28.06.2023).
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4. KOHTPOJIb U OHEHKA PE3YJIbTATOB OCBOEHHWA JTUCIIUITJIMHbI

KoHTposib M OIlGHKa pacKpbIBaIOTCS Yepe3 YCBOCHHBIE 3HAHUS W TNPHOOPETCHHBIC
00y4aromyMMHUCs YMEHHUs, HampaBieHHble Ha (HOpMUpOBaHHE OOIIMX W TMPO(HEeCCHOHAIBHBIX
KomrieTeHIiH. KoMneTeHmn D0KHBI OBITH COOTHECEHBI ¢ MPEAMETHBIMU pe3yiabTaTamu. s
KOHTPOJISI U OLEHKH pe3ylIbTaTOB OOy4YeHHs MpenojaBaTeib BbIOWpaeT (OpPMBI U METOIBI C

Y4eTOM NMpoQecCHOHANU3AINN 00YUSHHS 110 IPOrpaMMe JTUCHUTUIHHBI.

Koa n HaumMeHoBaHue Pazgen/Tema THun oeHoYHbIX
(popmMupyembix MeponpUATHI
KOMIIeTeHI Ui

OK.01 Pa3znen 1, Tema 1.1, 1.2, - YCTHBIH OIpOC;
Paznen 2, Temnr 2.1, 2.2. - (hpoHTANBHBIN OIPOC;
Pasnen 3, Temnr 3.1, 3.2, 3.3. - HaOJIroIeHue 3a
OK.02 Pa3nea 1, Tema 1.1, 1.2, XOOM BBIIIOJTHEHHUS
Pa3nen 2, Temnr 2.1, 2.2. 1ab0paTopHBIX pabdoT;
Pasnen 3, Temnr 3.1, 3.2, 3.3. - OLI€HKA BBIIIOJIHEHUS
OK.04 Paznen 1, Tema 1.1, 1.2. n1abopaTOpHBIX padoT;
Pasnen 3, Temnr 3.1, 3.2, 3.3. - OLIEHKA TECTOBBIX
OK.07 Paznen 2, Temnr 2.1, 2.2. 3aJaHul;
Pasznea 3, Tems! 3.3. - HaOJIIOJICHUE U
OIICHKa paboThI B
KOMaH/fe;
- KOMIIJICKCHBIN
g hepeHIMPOBAHHBIN
3a4yer
IIK 1.1. Pa3znea 1, Tema 1.1, 1.2.

Pasnen 2, Temur 2.1, 2.2.

Pa3nean 3, Temur 3.1, 3.2, 3.3.
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YTBEPXIAIO

/N.0. ®amunus /
« » 20 I.

JUCT PETUCTPALIUY U3MEHEHUI
PABOYEN TIPOT'PAMMBI YUYEBHOM JJUCIUILIAHBI

(naumernosanue OUCYUNIUHBL / MOOYIS)

10 HAIIPABJICHUIO MOATOTOBKHY / CIIEIIUABHOCTH / Ipodeccuu

(K00 U HaumMeHOB8aHue HanpasieHus NoO20mosKu / cneyuansHocmu / npogeccuu)

(rox Habopa , bopma oOyuecHus )

Ha20 /20 y4eOHblii roa

B npumepnyro/padouyto nmporpammy Y/ BHOCSTCS CleIyIONIHE N3MEHEHHS:

Howme Howmepa sucros
. . OcHoBaHne
p Pasnen npumepHoii/paboueii AHHYJIH-
3aMEHEH- JUTS. BHECCHUS
n3Me- POrpaMMsl (IIyHKT) HOBBIX | POBAaHHEI N
HBIX W3MEHEHUH
HCHUS X

Paccmotpen Ha 3aceaHuu  TTPEAMETHO-IIUKJIOBOM KOMUCCUH

MIPOTOKOJI OT « » 20 1. Ne

(Oondicrocms) (noonucs) (HU.0. Damunus)
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