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AHHOTAIIUA
nporpamMmMbl 00111€00pa30BaTEJIbHON Y4eOHOM TUCIUIIHHBI
OV /.18 Xumusi B CeNHAJIbHOCTH
CHEIUAIBHOCTH:
15.02.08 TexHOIOTHS MAIIMHOCTPOESHUS TI0 IPODUITIO MEXHOI0UYeCKULL

PaGouyasi nmporpamMma y4yeOHON JUCHMIUIMHBI pa3padoTaHa Ha OCHOBe TpeOOBaHMIA
OI'OC cpenHero oOmiero o0pa3oBaHUs, NPEABIBISIEMBIX K CTPYKTYpe, COJCPKAHUIO U
pe3ysibTaTaM OCBOCHHS Y4eOHON MUCHUIUIMHBL, B COOTBETCTBHHU C NMPOrPAMMOH IO JAUCIUILIUHE,
pexomeHnnoBanHoii ~ denepanbHbIM  TOCYAApPCTBEHHBIM  aBTOHOMHBIM  YUpEXKJIECHUEM
«®DenepanbHblii UHCTUTYT pa3BuTusa odpazoBanus» (PI'AY «DUPOy»). IIporokon Ne 13 ot 29
ceHTsa0ps 2022r.

IIporpamma BK/II04YaeT B cedsi:

- MacmopT pabodei mporpaMMbl 001Ie00pa30BaTeIbHON YUeOHOM TUCIIUIUIUHBL;

- CTPYKTYPY U cofiepkaHue 001meo0pa3oBaTelIbHON Y4eOHOM TUCITUTUINHEI,

- YCIIOBUS peain3anuu paboueil mporpammbl 0011e00pa3oBaTeIbHOM yueOHOM TUCIUILTNHBL,
- KOHTPOJIb U OIIEHKA PE3yJIbTaTOB OCBOCHHS 001Ie00pa30BaTeIbHON yueOHOH TUCIIUITIIHHEI.

O0BbéM oOpa3zoBaTesbHON Yy4ueOHOI Harpy3kum oOy4daromerocs — 39 yacoB, B TOM
YyHCIIe:
00s3aTeNnbHOM ayAUTOpHON y4ueOHOW Harpy3ku oOydaromerocs 39 dacoB, TeopeThuyecKas
noarotoBka 18 gacos, B ToMm uuciie B GopMe MPaKTHIECKON MOAroTOBKH 18 yacos, mabopaTtopHO
- mpakTryeckue 3auaTus 20 yacoB, B TOM uucie B popMe npakTudeckoid moarotosku 20 4acos,
CaMOCTOSITENIFHOW ayIuTOpHON paboThl oOydwaromerocss 0 uacoB, KoHCyibTanuu ( 4acos,
sk3aMeH 0 4yacos.

dopMa NPoOMeKYTOUHOI aTTeCTAlMU — KOMIUICKCHBIN T epeHITMpoBaHHbINA 3a4ET.

HaumeHnoBaHue pa3aesioB TUCIUTITHHBI:
Paznen 1. Ctpoenue u cBOiCTBa HEOPTaHUYECKHUX BEIIECTB.
Paznen 2. JlucriepcHble CUCTEMBI.
Paznen 3. [InacTmacchl M BOJIOKHA KaK MOJIMMEPHBIE (BHICOKOMOJIEKYISIPHBIE) COSAMHEHHUS.



COJEPXAHUE

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 PABOYEW ITPOI'PAMMBbI
OBIIEOBPA30OBATEJIbHOU JUCIHUIIJIMHbI

O6meo6pazoBarenpHas guciuiuimHa «OY /.18 Xumusa B cnenuaabHOCTH» SBIISICTCS
00s3aTeNIbHOM  YacThio  00Ie00pa30BaTENbHOIO IMKJIA 00pa30BaTENbHONW MpPOrpaMMbl B
cootBerctBUn ¢ DPI'OC CIIO mo cneumanbHocTH 15.02.08 TexHomorus MamIMHOCTPOCHHUS
TEXHOJIOTHYECKOT0 PoduIIs, pean3yeMoil Ha 6a3e OCHOBHOTO O0IIero 00pa3oBaHUsI.

[Iporpamma paspaborana Ha ocHoBaHuu TpeboBanmii PI'OC cpegnero obmero
obpazoBanus. Ha usydenune mucummumnbl «OYIJ[.18 Xumus B crienuaabHOCTH» Ha 0a30BOM
ypoBHE oTBOAMUTCS 39 YacoB.

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

Cogepxanne mporpaMmbl o0mieoopazoBarenbHoi aucuurinabl «OY /118 Xumus B
CIIEUATIbHOCTI) HAIIPABJICHO Ha JOCTHKCHHE PE3YJIbTaTOB €€ HM3YYEHHS B COOTBETCTBHH C
tpeboBanusimu ®I'OC COO ¢ yuerom nmpodeccuonansHoi HanpasieHHocTH PI'OC CIIO.

1.2.1. Henu 4 3aaa4 JUCHHUIJIHHBI:

Conepxkanure mporpammbl 0011€00pa3oBaTeibHON AUCHUIUIMHBL «OY/.18 Xumus B
CIENMATLHOCTIY HAIIPABIECHO HA JJOCTH)KEHUE CIICIYIONUX PE3YJIbTATOB:

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

° chopmMupoBaTh MOHMMAHUE 3aKOHOMEPHOCTEH MPOTEKAHMS  XMUMHYECKUX
MIPOLIECCOB U ABJICHHUI B OKpYKaroLIeH Cpelie;
) pa3BUTh YMEHHUS COCTaBIATH (POPMYJbl HEOPraHUYECKHMX U OPraHHMYECKUX

BELIECTB, YPAaBHEHUS XHUMUYECKUX PEAKIHUH, OOBICHATH HX CMBICH, HHTEPIPETUPOBATH
pE3yJIbTaThl XUMUYECKHUX 3KCIIEPUMEHTOB;

o chopMHpOBaThH HaBbIKN IIPOBEJCHUS IPOCTENIINX XUMHYECKHUX
AKCIIEPUMEHTAJIbHBIX HCCIICIOBAHUNA C COONIIOZICHUEM TIpaBUJ 0O€30macHOro oOpamieHus: ¢
BEIIECTBAMHU U JIAOOPATOPHBIM 00OPYOBaHUEM;

o pa3sBUTh YMEHHs HCIOJIb30BaTh HMH(POPMALMIO XHMHYECKOTO Xapakrepa U3
Pa3IUYHbBIX HCTOUYHUKOB;

J chopMUpOBaTh YMEHHUSI MPOTHO3MPOBATh IOCIEACTBUSA CBOEH IESATENIBHOCTH U
XUMHUYECKHX MPUPOIHBIX, OBITOBBIX U MPOU3BOACTBEHHBIX MTPOLIECCOB,;

o chopMHpOBaTh TMOHMMAaHUE 3HAYMMOCTU JIOCTH)KEHUH XMMHUYECKOH HayKu U
TEXHOJIOTHH JIIsl pa3BUTHS COLIMAILHOM U TPOU3BOJACTBEHHOM cep.



1.2.2. IlnaHupyeMmble pe3y/bTaThbl 0CBOEHHS 001e00pa3oBaTe1bHOI JHCHMIIMHBI B c00TBeTcTBHH ¢ PI'OC CIIO u Ha ocHoBe PI'OC

COO.

Ocoboe 3HaueHue AUCUUIUIMHA UMeeT rpu popmupoBanmnu u pazsutun OK u [1K

Ko n HaumeHoBanue
(bOpMHUPYEMBIX KOMITETCHITHI

[InmanupyemMble pe3ysbTaThl OCBOCHUS JUCLHUILIMHBI

00mume

I[I/ICHI/IHJ'H/IHapHBIC

OK 01. Beibupats cioco0sl
pelieHus 3aaa4d
npodeccnoHaTBEHOMI
JEATSIbHOCTH PUMEHHUTEILHO
K Pa3IMYHBIM KOHTEKCTaM;

- TOTOBHOCTH K TPY/y, OCO3HAHUE [IEHHOCTH
MacTepcTBa, TPYy10Jio0ue;

- TOTOBHOCTb K aKTHBHOU JCSITEITLHOCTU
TEXHOJIOTHYECKON M COIMAIIbHOIN HAMpPaBICHHOCTH,
CIIOCOOHOCTH MHUIIMHPOBATh, IFIAHUPOBATH H
CaMOCTOSITENILHO BBIMIOJIHATH TAKYIO A€ATEIbHOCTS;

- HHTEpEC K pa3IuyHbIM chepam npodeccuoHaTbHON
NESITEIbHOCTH,

OBnajieHe YHUBEPCATBHBIMU YICOHBIMU
MO3HABATEIILHBIMU JIEHCTBUSMU:

a) 0a30BBIC JTOTUYECKHE ICUCTBUS:

- CaMOCTOSITENBHO (POPMYIUPOBATH U aKTyaJU3UPOBATh
npo0sieMy, paccMaTpuBaTh €€ BCECTOPOHHE;

- YCTaHaBIMBATh CYIIECTBEHHBIA MPU3HAK WIIN
OCHOBAHUS JJII CPABHCHHUSI, KJITACCU(PUKALINN U
00001IeHHS;

- OTIPEIEIIATH LEH JISATSIIbHOCTH, 33/IaBaTh TapaMeTpPhI
U KPUTEPUU UX JOCTHUKCHHUS,

- BBISIBJISITH 3aKOHOMEPHOCTH U TIPOTHBOPEYHS B
paccMaTpUBaEMBbIX SIBICHUSX;

- BHOCUTH KOPPEKTHUBHI B JICATSIILHOCTH, OICHIUBATH
COOTBETCTBUE PE3YIHTATOB IENISIM, OIICHUBATh PUCKHU
MOCJIEACTBUN NeITETbHOCTH,

pa3BUBATh KPEaTUBHOE MBIILJICHUE MTPU PEUICHUH
JKU3HEHHBIX TTPOOIeM

0) 0a30BBIC UCCIIETOBATEIIBCKUE JICHCTBUS:

- BJAJETh CHUCTEMON XMMUYECKUX 3HAHUHM, KOTOpas
BKJIIOYAET: OCHOBOIIOJIATAFOIINE OHSTHS
(XMMHYECKUIT SIIEMEHT, aTOM, JICKTPOHHAs 000J104Ka
aroma, S-, P-, d — 3JIEKTPOHHBIE OPOUTAIM ATOMOB,
MOH, MOJIEKYyJa, BaJIEHTHOCTb,
NEKTPOOTPHULATEIBHOCTD, CTEIIEHb OKUCIICHMS,
XUMHYECKas CBS3b, MOJIb, MOJISIPHAsI Macca, MOJIIPHBIH
00BEM, YIIIepOAHbIM cKeneT, (QyHKIMOHAJIbHAS
rpynna, pajaukai, U30MepHsi, U30MEpHI,
TOMOJIOTMYECKUN PsAZl, TOMOJIOTH, YIJI€BOJIOPOBI.
KHUCJIOPOJI - U a30TCOJIEpIKAINE COEIUHEHUS.
OMOJIOTMYECKU aKTUBHBIE BeElLIeCTBA (YIJI€BObI. JKUPBHI.
OeNKM1), MOHOMED. TMOJUMEp. CTPYKTYPHOE 3BEHO.
BBICOKOMOJIEKYJISIPHBIE COEIMHEHNS. KPUCTAJUIMUECKAS
peméTKa. TUIIBl XUMUUECKUX peaklUi (OKHCIUTENBHO
— BOCCTAHOBUTEIIBHBIE, 9K30 — M SHIAOTEPMHUUYECKHUE.
peakiuyu HOHHOTO OOMEHa), PaCTBOP. AJIEKTPOJIUTHI.
HEDJIEKTPOJIUTBIL. IEKTPOJIUTHYECKAS TUCCOLUALIUS.
OKHUCJIUTEIb. BOCCTAHOBUTEIND, CKOPOCTh XUMUYECKOM
pEaKIK, XUMHUUECKOE PABHOBECHE); TEOPUHU U 3aKOHBI
(Teopust XMUMUYECKOTO CTPOEHUSI OPTaHUYECKUX
BeuiectB A. M. bytneposa, Teopust
3JIEKTPOJIUTUYECKON aucconunanuu, [lepuoaguueckuit
3akoH /1. 1. MenneneeBa, 3aKk0OH COXpaHEHHS MACChI),
3aKOHOMEPHOCTH, CHMBOJIMYECKUH S3bIK XUMUH,
(hakToNOrHUecKe CBEJEHHs O CBOMCTBAX, COCTaBe,




- BIIQJICTh HaBBIKAMHU y4eOHO-UCCIIE0BATEIBCKON
IIPOCKTHOM JIeATEIbHOCTH, HABBIKAMHU Pa3pEIICHUS
npo0Jem;

- BBISIBJISITH TIPUYMHHO-CIICJICTBCHHBIC CBA3H U
AKTyaJIM3UPOBATh 33724y, BEIBUTATh THIIOTE3Y €€
peIIeHNs, HAaXOAUTh aPTyMEHTHI JIJIS JIOKa3aTelIbCTBA
CBOMX YTBEPXKJICHUM, 33]1aBaTh MMAPaAMETPhl U KPUTEPUH
peIeHUS;

- aHAIM3UPOBATH MOJYUYEHHBIC B XOJIE PEIICHHUS 32141
pe3ysbTaThl, KPUTUYECKH OLICHUBATh UX
JIOCTOBEPHOCTh, POTHO3UPOBATH U3MEHEHNE B HOBBIX
YCIIOBHSIX;

-- YMETh MIEPEHOCUTH 3HAHUS B TIO3HABATEIBHYIO U
NPAaKTUYECKYIO O0JIACTH KU3HEICATCIILHOCTH;

- YMETh HHTETPUPOBATH 3HAHUS U3 PA3HBIX IPEIMETHBIX
obnacreii;

- BBIJIBUTATh HOBBIC WJICH, TIPEIaraTh OPUTUHATBHBIC
MOJIXOJIbI U PELICHUS;

- CIMIOCOOHOCTD UX UCIOJIb30BAHUS B MIO3HABATEIILHOM H
COILIMANILHOM MPaKTUKE

IIOJIyYE€HUHU U 0€3011aCHOM HCII0JIb30BAHUN BaXKHEMIINX
HEOPraHMYeCKUX U OPraHMYECKUX BEIIECTB B OBITY U
[IPAKTUYECKON IEATEIbHOCTH YEI0BEKA;

- YMETb BBIABIIATH XapaKTEPHbIE IIPU3HAKHU U
B3aUMOCBS3b U3YYCHHBIX ITOHATUH, IPUMEHATh
COOTBETCTBYIOIIUE TIOHATHS IIPU OIIMCAHUE CTPOCHUS U
CBOMCTB HEOPraHUYECKUX U OPraHUYECKUX BEILECTB U
UX MIPEBPALLEHUH; BBIABIIATH B3aUMOCBA3b XUMUYECKUX
3HaHUH C IOHATHUAMU U NPEICTABICHUIMU IPYTUX
€CTECTBEHHOHAYUYHBIX IIPEMETOB;

- YMETb HCII0JIb30BATh HANMEHOBAHUS XUMUYECKUX
COEMHEHUIN MEKIYHAPOJHOTO COK03a TEOPETUIECKON
Y IPUKJIAJHOW XMMUU U TPUBUAJIbHBIE HA3BAHMS
BO)XKHEHIINX BELECTB (3TUJICH, alleTUIIEH, ITIULEPHUH,
¢beHnon, hopManbaerua, yKCyCHas KUCIOTA, TIUIHH,
yrapHblIi ra3, yriIeKucibli Ia3, aMMHaK, raleHas
U3BECTh, HETAILIEHAsl U3BECTh, IUTHEBASI CONA U
JPYTUX), COCTABIATH (DOPMYJIbl HEOPTaHUUECKUX U
OpPraHWYECKUX BEIIECTB, YPABHEHUS XUMUYECKUX
peakuuii, OObACHATH X CMBICIT; TOJITBEPKAATh
XapakTepHble XUMUYECKHE CBOMCTBA BEIIECTB
COOTBETCTBYIOIIMMH SKCIIEPUMEHTAMU U 3aIUCAMHU
YPaBHEHUN XUMUYECKUX PEAKIUH;

- YMETb yCTaHaBIUBATh IIPUHAJUICKHOCTb U3YYEHHBIX
HEOPraHUYECKUX U OPraHUYECKHUX BEIIECTB K
OINPEEICHHBIM KJIaccaM U IpyIIaM COeIUHEHUH,
XapaKTEepU30BaTh UX COCTAB M BaXKHEHIIINE CBOMCTBA;
OIIPEAEIIATh BUIbl XMMUUECKUX CBSI3€l (KOBaJICHTHAS,
WOHHasl, METaJJIN4YecKasi, BOJOPOIHAS ), TUIIBI
KPUCTAIIMYECKUX PEILIETOK BEIECTB;
KJIacCU(UIIMPOBATH XUMUYECKUE PEAKIINH;




- c¢(OpMHUPOBATDH MPECTABICHUS: O XUMHUECKON
COCTaBJIAIOLIEH €CTECTBEHHOHAYYHON KapTHHBI MUPA,
pOJIM XUMHUU B IO3HAHMSI SIBJICHUN IIPUPOJIBL, B
(opMHUPOBAaHUN MBILIICHUS U KYJIbTYpPbI IMYHOCTH, €€
(yHKIMOHATLHON TPAMOTHOCTH, HEOOXOIUMOM IS
pELIeHUs TPAKTUYECKUX 3aa4 U DKOJIOTHYECKU
00OCHOBaHHOI'O OTHOUIEHHSI K CBOEMY 3/10pPOBBIO U
IIPUPOJIHOM cpene;

- YMETb POBOJUTH PACYETHI IO XUMUYECKUM

(dbopMyIaM U ypaBHEHHUSAM XUMHUUECKUX PEAKIIMHI C
UCTIOJIb30BaHNEM (PU3UYECKUX BEJTUYHMH,
XapaKTEpU3YIOIIMX BELIECTBA ¢ KOJIMYECTBEHHON
CTOPOHBI: Macchl, 00beMa (HOpMaJlbHbIE YCIOBHUS)
ra3oB, KOJIM4YECTBA BEUIECTBA; UCIIOJIb30BATh
CUCTEMHbIE XUMUYECKUE 3HAHUS JIJISl IPUHATHUS
pELIEHNI B KOHKPETHBIX KU3HEHHBIX CUTYalUsIX,
CBSI3aHHBIX C BEUIECTBAMU U UX IPUMEHEHHUEM.

OK 02. Mcnons3oBaTh
COBpPEMEHHBIE CPECTBA
MOWCKa, aHAJIM3a U
UHTEpIpeTauy nHHopMauu
1 UHGOpPMaAIMOHHbIE
TEXHOJIOTUH JIJISl BBITTOJIHEHUS
3a1a4 mpodeccruoHambHOM
JeSTeNbHOCTH

B o6nactu ieHHOCTH HAYYHOTO TIO3HAHUS:

- ¢hOpMHUPOBAHHOCTH MUPOBO33PEHUS,
COOTBETCTBYIOLIETO COBPEMEHHOMY YPOBHIO Pa3BUTHUSA
HAyKH U OOIIECTBEHHOW MPAKTUKH, OCHOBAaHHOTO Ha
Jiajore KyiabTyp, CIOCOOCTBYIOIIETO OCO3HAHUIO
CBOEr0 MECTA B MOJIMKYJIBTYPHOM MUPE;

- COBEPILIEHCTBOBAHUE A3bIKOBOM M YMTATEIBCKOM
KYJBTYpPBI KaK CPEICTBA B3aUMOJIECUCTBUS MEXKIY
JIOIbMU U MMO3HAHUS MUDA;

- OCO3HAHHUE LIECHHOCTU HaYYHOU JAESATEIbHOCTH,
TOTOBHOCTbH OCYIIECTBIIATH TPOEKTHYIO U
HCCIIEIOBATENIbCKYIO IESTEIbHOCTh MHANBUIYAIbHO U B

rpymnme.
OBnajieHne YHUBEPCATbHBIMH YUE€OHBIMU

- YMETb MJIAHUPOBATh U BBIOJIHATH XUMHUECKUN
9KCIIEPUMEHT (IIPEBPAICHHS OPTaHUYECKHUX BELIECTB
IIpY HAarPEBAHWH, ITOJyYEHNE ITUICHA U U3yYEHUE €ro
CBOMCTB, KAUECTBEHHBIEC PEAKIIMY HA aJIbJIETHIbI,
Kpaxmall, YKCYCHYIO KUCIJIOTY; ieHaTyparus OelIKoB
IpY HarpeBaHUU, LIBETHBIC PEAKIIMH OEIKOB;
MIPOBOJUTH peaKlMi HOHHOTO OOMEHa, OIPEENSTh
Cpelly BOOHBIX PaCTBOPOB, KAUECTBEHHBIE pEAaKLIUU Ha
cynbdar-, kapOoHAT- U XJIOPUI-aHUOHBI, HA KATHOH
aMMOHHS; peIIaTh HKCIEPUMEHTAIbHBIE 33Ja4H 110
temaM "Metaisl" u "HemeTamisl'") B COOTBETCTBUU C
MIpaBUIIAMU TEXHUKU 0€30MaCHOCTHU MPU OOpAIIEHUH C
BelIECTBaMH U Ja0OPaTOPHBIM 000PYIOBaHHUEM;
MIPECTABIATh PE3YNbTATHI XUMUYECKOTO




MIO3HABATEIbHBIMU ACHCTBHUSIMHU:

B) pabota ¢ uHpopMaIuei:

- BJIaJICTh HaBbIKAaMH MOJyYeHUs HHPOPMALIUU U3
UCTOYHUKOB Pa3HbIX THIIOB, CAMOCTOSTEIIHO
OCYILECTBIISATh MIOUCK, aHAJIN3, CHCTEMAaTHU3aLIHI0 U
UHTEPIPETANNIO HHPOPMALIUU PA3THYHBIX BUIOB U
dbopM TpeCTaBICHNUS;

- CO3/1aBaTh TEKCTHI B PA3IIUYHBIX JOPMATAX C YIETOM
Ha3zHaueHUs MH(OPMAIINU U 1IETICBON ayAUTOPHH,
BBIOUpAst ONITUMAIIbHYIO (POPMY TIPECTABICHUS U
BU3YaITU3aIHH;

- OLICHUBATh JIOCTOBEPHOCTb, JICTUTHMHOCTh
UH(OPMaIINH, €€ COOTBETCTBHE MTPABOBBIM U MOPAIHHO-
ITHYECKUM HOpMaM;

- UCTIOJIB30BATh CPEACTBA HHPOPMAITUOHHBIX U
KOMMYHHKAIIHOHHBIX TEXHOJIOTHI B PEIICHUH
KOTHUTHBHBIX, KOMMYHHKATUBHBIX ¥ OPraHU3allHOHHBIX
3aj1a4 ¢ COOI0ICHUEM TPEOOBaHUI SPTOHOMUKH,
TEXHUKN 0€30MaCHOCTH, TUTHEHBI, PeCypcocOepekeH s,
NPaBOBBIX M ATHYECKUX HOPM, HOPM HH(POPMAIIMOHHOH
0€30I1aCHOCTH;

- BJIaJICTh HaBBIKAMH PACIIO3HABAHMS U 3aIUTHI
uH(popMaluu, HTHPOPMAIIMOHHON 0€30acHOCTH
JIMYHOCTH.

JKCIIEPUMEHTA B (hOpMeE 3aMucy ypaBHEHU N
COOTBETCTBYIOIIMX Peakuii u (GOpMyIHpOBaTh
BBIBOJIBI HA OCHOBE 3THX PE3yJbTaTOB;

- YMETh aHAIM3MPOBATh XUMUYECKYIO HH(POPMAITHIO,
MOJIy9aeMYI0 U3 Pa3HBIX HCTOYHHKOB (CPEIICTB
MaccoBOW MH(pOpMaIUH, ceTh IHTEpHET U Apyrue);

- BIIQJICTh OCHOBHBIMH METOJaMH HAyYHOTO ITO3HAHUS
BEIIECTB M XMMHUYECKHX SIBJICHUH (HaOr01eHuE,
M3MEpEeHUe, SKCIIEPUMEHT, MOICTTUPOBAHNE);

- YMETh MPOBOJUTH PACUYETHI IO XMMUYCCKUM
(dbopMyIiaM U ypaBHEHUSM XUMHUYECKUX PEAKIIUH C
UCIIOJIb30BaHUEM (DU3UYCCKHUX BEITUYHMH,
XapaKTePU3YIOIINX BEIICCTBA C KOJIMYECTBCHHON
CTOPOHBI: Macchl, 00beMa (HOpMabHbIE YCIOBHS)
ra30B, KOJIMYECTBA BEUIECTBA; UCTIOIH30BATh
CHCTEMHBIC XUMUYCCKUE 3HAHUS JJIs1 IPUHSATHS
pelIeHn B KOHKPETHBIX JKU3HCHHBIX CUTYaIIUsX,
CBSI3aHHBIX C BEIIECTBAMH U UX IIPUMEHCHUEM.

OK 04. DdpdexTuBHO
B3aMMO/ICHICTBOBATh U
paboTaTh B KOJUIEKTHBE U
KOMaHJe;

TOTOBHOCTH K CAMOPA3BUTHIO, CAMOCTOSITEIbBHOCTH U
CaMOOTIPE/ICIICHUIO;

-OBJIaJIEHNE HABBIKAMH Y4e€OHO-UCCIIEIOBATEIHCKOM,
MIPOEKTHOM M COLMATBLHOMN AESITENbHOCTH;

OBnasieHne yHUBEPCATBHBIMA KOMMYHHKATHBHBIMU
JICICTBUSIMU:

0) cCOBMECTHasl IeSITEIbHOCTb:

- IOHUMATh U UCTIOJIb30BATh MPEUMYIIIECTBA KOMAHIHOM

- YMETb MJIAHUPOBATh U BBIOJIHATH XUMUUECKUN
9KCIIEPUMEHT (IIPEBPAILCHNs OPTaHUYECKHUX BELIECTB
IIpY HarpeBaHMUHU, IOJy4YEHHUE STUJICHA U U3YUYEHUE €ro
CBOMCTB , KAUECTBEHHbIEC PEAKLIUU Ha aJIbJETU/IbI,
Kpaxmall, YKCYCHYIO KUCIJIOTY; JeHaTypalus OelKoB
MIpY HarPEBaHHH, I[BETHBIC PEAKIINH OEIKOB;
MIPOBOJUTH pPEaKLM HOHHOTO OOMEHa, OIPEIENSTh
Cpelly BOJHBIX pacTBOPOB, KAUECTBEHHBIE pEAKLIUU Ha




Y MHIUBHUIYAJILHON pabOTHI,

MIPUHUMATH 1IEJTH COBMECTHOM JIESITEIIbHOCTH,
OpPTraHW30BBIBATH U KOOPJAMHUPOBATH JIEHCTBUS TIO €€
IOCTHOKEHMIO: COCTABIATH IIJIaH NEHCTBUH,
pacmpeaensaTh PO ¢ y4eTOM MHCHUN YYaCTHHUKOB
00CyX1aTh pe3yJbTaThl COBMECTHOM pabOTHI;

- KOOPJIMHUPOBATH U BBINIOJHATH PAOOTy B YCIOBHSX
peabHOTO, BUPTYATHLHOTO M1 KOMOMHUPOBAHHOTO
B3aUMOJCHCTBUS;

- OCYLIECTBIIATH MO3UTUBHOE CTPATETUYECKOE
MOBEJICHUE B PA3IMYHBIX CUTYAIHX, IPOSBIISATH
TBOPYECTBO U BOOOpaKeHHE, ObITh MHUIIMATHBHBIM.
OBnajieHUe YHUBEPCATBHBIMU PETYISATHBHBIMA
NENCTBUSIMU:

T') IpUHATHE ce0s U IPYTHX JIIOCH:

- IPUHUMATh MOTHUBBI U aPTYMEHTHI IPYTHX JIOACH MpH
aHaAJIN3E PE3YJIbTATOB JICATEIHLHOCTH;

- IPU3HABATh CBOE MPABO U MPABO APYTUX JIFOJIEH Ha
OIINOKH;

- pa3BUBATh CIIOCOOHOCTH TOHUMATh MUP C TTO3UIHH
JIPYTOro YeJI0BeKa.

cynb(ar-, KapOOHAT- U XJIOPHI-aHUOHBI, HA KaTHOH
aMMOHMSI; peliaTh SKCIIEPUMEHTAIIbHBIE 33/1a4H 110
temaM "Metaisl" u "HemeTamisl'") B COOTBETCTBUU C
IpaBUJIAMU TEXHUKHU 0€30M1aCHOCTH NP 0OpalleHUH ¢
BEIIECTBAMH U J1a00PaTOPHBIM 000pYyI0BaHUEM;
IPEACTaBIATh PE3yIbTaThl XMMUYECKOTIO
SKCIEpUMEHTa B (JOpMeE 3aMMCH YpaBHEHHI
COOTBETCTBYIOLIMX peakuuil U GopMyIHpoBaTh
BBIBOJIbl HA OCHOBE 3THX PE3YJIbTaTOB;

OK 07. CopnelicTBoBaTh
COXPaHEHUIO OKPYKAOLIEH
Cpellbl, pECYPCOCOEPEKEHNIO,
MPUMEHSTH 3HaHUsI 00
M3MEHEHHUHU KJIMMaTa,
MIPUHIIMIIBI OEPEKITUBOTO
MIPOU3BO/ICTBA, 3P (HEKTUBHO
JIECTBOBATh B UPE3BbIYANHBIX
CUTYyalUsAX

B o6nacTu 5K0710TrH4eCcKOro BOCIIUTAHUS:

- c(hopMUPOBaAaHHOCTH IKOJIOTHUECKON KYJIbTYPHI,
MMOHUMAaHUE BIUSHUS COLUATBbHO-3KOHOMHYECKUX
MPOLECCOB HA COCTOSTHUE MTPUPOJIHON U COLIMATBLHOM
CpeIlbl, 0CO3HAHUE TTI00AaTBFHOTO XapaKTepa
HKOJIOTUYECKUX TTPOOIIEM;

- IMJJAHUPOBAHUE U OCYIIECTBICHHUE JIUCTBUI B
OKpYKaloIllei cpesie Ha OCHOBE 3HAHUS LIEJIei
YCTOMUYMBOTO Pa3BUTHUS YEIOBEUECTBA; AKTUBHOE
HETIPUATUE JEUCTBUHM, TPUHOCAIINUX BPEl OKPYN AOIIEH
cpene;

- chopMHUPOBAThH MPEACTABICHHS: O XUMHUECKOM
COCTABJISIFOLIEN €CTECTBEHHOHAYYHOM KApTUHBI MUDA,
POJIM XMMUU B MTIO3HAHUHU ABJIICHUI NPUPOJIBI, B
(1)0pMI/Ip0BaHI/II/I MBIINJICHUS U KYJIBTYPbI JINYHOCTH, €€
(YHKITMOHATTEHOW TPaMOTHOCTH, HEOOXOAUMOM ISt
PEHICHUA MPAKTHYCCKUX 3aJa4 U OKOJIOTMYCCKU
000CHOBAHHOTO OTHOIIIEHHUS K CBOEMY 3/IOPOBBIO U
MPUPOIHOM CpeE;

- yMeTbh COOMI0aTh MpaBUila SKOJOTHIECKH
1erecoo0pa3Horo MoBeJAeHUs B ObITY U TPY1OBOM
JIeATEIIbHOCTH B IEJSIX COXPAHEHHUsI CBOETO 37J0POBbS U
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- YMEHHE IIPOrHO3UPOBATh HEOIArONPUATHBIE
3KOJIOTUYECKHE MOCTIEACTBUS IPEANPUHUMAEMBIX
JIEHCTBHM, IPEAOTBPAILATD UX;

- pacCIIMpPEHHE ONBITA IEATEIBHOCTH IKOJIOTHUECKOM
HaIIPaBJICHHOCTY;

- OBJIaJICHUE HaBbIKAMU Y4€OHO-HCCIIEI0BATEbCKOMH,
MPOEKTHOM U COLIMATIbHOM AEATEIIbHOCTH;

OKpY>KaloIllel MPUPOJIHOMN CPeJibl; YYUTHIBATh
OIACHOCTh BO3/IEUCTBHUS HA JKUBbIE OPTaHU3MBbI
OTpEJICJICHHBIX BEIIECTB, TOHUMAasl CMBICI ITOKa3aTess
npeaenbHo gomyctumMoi kouentpauu (ITJ1K)

1K 1.2. Beibupats MeTox
MOJIyYEHHUs 3aTOTOBOK C
YYETOM YCJIOBUH
IIPOU3BOJICTBA

- TOTOBHOCTb K CAMOPAa3BUTHIO CAMOCTOATEILHOCTU U
CaMOOIIPE/ICIICHUIO;

- LeJICHAIIPaBJICHHOE Pa3BUTHE BHYTPEHHEH MO3ULIUU
JUYHOCTU HAa OCHOBE 1YXOBHO-HPABCTBEHHBIX
LIEHHOCTEN Hapo0B PP, HalMOHAJIBHBIX KYJIBTYD,
UCTOPUYECKHX TPATUINi; POPMUPOBAHUE CHCTEMBI
3HAUYUMBIX [IEHHOCTHO-CMBICIIOBBIX YCTaHOBOK,
9KOJIOTHYECKON KYIbTYphI; CTIOCOOHOCTH CTAaBUTH 1IENN
U CTPOUTD KU3HEHHBIE IIJIaHbl;

- aHaJU3HPOBATH MOJTYUYEHHBIE B XOJ€ PELICHUS
pe3yNbTaThl, KPUTUYECKH OLIEHUBATh MX
JIOCTOBEPHOCTbH, IPOTHO3UPOBATh U3MEHEHUS B HOBBIX
YCIIOBUSIX;

- yMeTb (OPMUPOBATH AJITOPUTMBI, pEIICHUS
poOJIEMHBIX 3aJaHUI Ha OCHOBE U3YyYEHUs aITOPUTMOB
pEILIeHNs CTaHAAPTHBIX 3a/1aHUN;

- BIIQJIETh HABBIKAMH Y4EOHO-HUCCIEA0BATEIbCKON 1
IIPOEKTHOM J1eATENbHOCTH, HABBIKAMHU PAa3pEILCHUS
npo0Jem;

- ¢(hOopMHPOBAHHOCTH MPEJCTABICHUN: O XUMUIECKOU
COCTAaBJISIFOLIEH €CTECTBEHHOHAYYHOM KApTUHBI MUDA,
pOJIM XUMUHU B IO3HAHUM SIBJICHUI IPUPOJIBI, B
(hopMUPOBaHUH MBIIIJICHHUS U KYIbTYPBI IUYHOCTH, €€
(YHKITMOHATTLHOM TPaMOTHOCTH, HEOOXOIUMOH TSt
pELICHUS IPAKTUYECKUX 3a]1a4 U SKOJIOTHYECKHU
000CHOBAHHOT'O OTHOIIIEHUS K CBOEMY 3/I0POBBIO U
IPUPOJHOU cpee;

- BJIQJICHUE CHCTEMON XMMUYECKUX 3HAHUM, KOTOpas
BKJIIOYAET: OCHOBOIIOJIATAIONINE MOHATHS (XUMUYECKHMA
3JIEMEHT, aTOM, AJIEKTPOHHAsI 000JI0UKa aToma, S-, p-,
d-a1eKTpOHHBIC OpPOUTAITH ATOMOB, HOH, MOJIEKYJIa,
BAJICHTHOCTb, 3JIEKTPOOTPUIATEIBHOCTD, CTENICHb
OKHCJICHUS, XUMUAYECKas CBA3b, MOJIb, MOJISIpDHAs Macca,
MOJIIPHBINA 00BEM, YIIIEPOJHBIN CKETIET,
(yHKIIMOHATBEHAS TPYIINA, PagUKal, U30MEpHs,
HU30MEPBI, TOMOJIOTUYECKUI PsJl, TOMOJIOTH,
YTJIEBOAOPOBL, KUCIOPOI-U a30TCOIEPIKAILNE
COCIMHECHMSI, OMOJIOTUYECKHU aKTUBHBIE BEIIECTBA
(yrmeBompl, JKUPBI, OETKH), MOHOMED, TIOTTUMED,
CTPYKTYPHOE 3BE€HO, BBICOKOMOJIEKYJISIPHbBIE
COEIMHEHHUS, KpUCTAIIINYECKAs PELIETKA, THUIIbI
XUMUYECKUX Peakiuii ( OKUCITUTEIBHO-
BOCCTaHOBUTEJIbHBIE, dK30-U SHJIOTEPMUUYECKUE,
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peaxiuu HOHHOTO 0OMeHa), pacTBOP, IIEKTPOJIUTHI,
HEAJIEKTPOJIUTHI, JIEKTPOJIUTUYECKAS JUCCOLUALINS,
OKUCJIUTEJb, BOCCTAHOBUTENb, CKOPOCTh XUMHUYECKOM
peaKkunu, XMMUYeCKOE PaBHOBECHE), TEOPUH U 3aKOHBI
(Teopust XMMUYECKOIO CTPOEHUSI OPraHUUYECKUX
BeiecTB A.M. byTtiiepoBa, Teopust 3JIEKTPOJIUTHIECKOM
JMccouranuu, nepuoguyeckuit 3akon J1.1.
Menzeneena, 3aKOH COXpaHEHUSI Macchl),
3aKOHOMEPHOCTH, CHMBOJINYECKUH A3bIK XUMUH,
(hakTonornueckue CBEJACHMs O CBOMCTBAX, COCTaRBe,
HOJy4Ye€HUH 1 0€3011aCHOM UCIOJIb30BaHUU BAXKHEUIITNX
HEOPraHUYECKUX U OPraHMYECKHUX BEIIECTB B OBITY U
IPAKTUYECKOH 1E€ATEIbHOCTH YEJI0BEKa;

- c¢(hOpMUPOBAHHOCTh YMEHUH BBISIBISTH XapaKTepHbIC
IPU3HAKU ¥ B3aUMOCBSI3b U3YUYEHHBIX IOHITUH,
INPUMEHSATH COOTBETCTBYIOLIUE MOHATHS MPU ONIMCAHUU
CTPOEHHS U CBOMCTB HEOPTaHUYECKUX U OPraHUUECKUX
BELLECTB U UX MPEBPALLIECHUN; BBIABISTh B3AUMOCBS3b
XUMHUYECKHUX 3HAaHUH C MOHATUSAMU U MPEACTABICHUSIMU
JPYTHUX €CTECTBEHHOHAYYHBIX NPEIMETOB;

- ¢(OpMHUPOBAHHOCTh YMEHUH UCIOIb30BaTh
HaUMEHOBAHUS XMMHYECKUX COCIUHEHUN
MEXTYHApOAHOIO COH03a TEOPETHUECKON U
NPUKIAJHON XMMHUH U TPUBHAIIbHBIE Ha3BaHUS
BaYKHEHMIINX BellecTB ( 3TUJICH, alleTUIICH, TIUIEPUH,
¢beHon, popManbaerua, yKCycHas KUCI0Ta, TIULHH,
YTapHBbIi ra3, yrJIeKUCIIbIA ra3, aMMHaK, raleHas
U3BECTb, HETAILIEHAs! U3BECTh, IUTHEBAsI COAA U
JPYTHX), COCTABIATH (YOPMYJIBI HEOPTaHUYECKUX U
OpPraHMYECKUX BEIIECTB, yPAaBHEHUS XUMUYECKUX
peakuuii, OOBSICHITH UX CMBICIT; TOATBEPKAATh
XapaKTepHble XMMUUYECKHUE CBOMCTBA BELLIECTB
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COOTBETCTBYIOIIMMH SKCIIEPUMEHTAMHU U 3alUCIMU
YpaBHEHUN XUMUUYECKUX PEaKIIHii;

- c(hOpMHUPOBAHHOCTh YMEHUH yCTAaHABIMBATH
INPUHAIJICKHOCTh U3YUEHHBIX HEOPTraHUYECKUX U
OPraHUYEeCKHUX BELIECTB K OMPEACIICHHBIM KJIacCaM U
rpyIIiaM COEUHEHUH, XapaKTepru30BaTh UX COCTaB U
Ba)XKHEHUIIME CBOMCTBA; ONPEIEIATh BUIbI XUMUYECKUX
CBsi3ei (KOBaJIeHTHAs, MOHHAs, METaJUTMUECKas,
BOJIOPOHAS ), TUITHI KPUCTAJUIMUECKUX PEIIETOK
BEIIECTB; KJIaCCU(DUIIUPOBATH XUMHUUECKHUE PEAKIUH;

- BJIQJICHUE OCHOBHBIMHM METOJAMU HAYYHOI'O
MO3HAHUS BEIIECTB U XUMUUYECKHUX SBJICHHUM
(HabirofcHMEe, U3MEPEHHE, IKCIIEPUMEHT,
MOJICTTUPOBAHUE);

- ¢(hOpMHUPOBAHHOCTh YMEHU TIPOBOJUTH PACUETHI 1O
XUMHYECKUM (hopMysiaM U ypaBHEHUSM XUMHUECKUX
peaKknuii ¢ UCIOIb30BaHHEM (DU3UYECKHIX BEITHYKH,
XapaKTEePU3YIOLIUX BEIIECTBA C KOJIMYECTBEHHOU
CTOPOHBI: Macchbl, 00beMa (HOpMaJIbHbIE YCIOBHS)
ra3oB, KOJMYECTBa BEUIECTBA; UCIIOIb30BAThH
CHUCTEMHBIE XUMHYECKUE 3HAHUS JIJIST TPUHATHUS
pELICHUI B KOHKPETHBIX )KU3HEHHBIX CUTYALMSIX,
CBSI3aHHBIX C BEIIECTBAMH M MX MPUMEHEHUEM;

- ¢(hOpMUPOBAHHOCTh YMEHUH TUIAHUPOBATh U
BBITIOJTHATH XUMHUECKUH IKCIIEPUMEHT (TIPEeBpaIICHUS
OpPraHWYECKUX BELIECTB IIPU HAIPEBAHUH, ITOJTyYEHUE
STUJICEHA U U3YYEHUE €r0 CBOMCTB, KAYECTBEHHBIE
peaKIu Ha allbJIETUAbl, KpaxMa, YKCYCHYIO KHCIIOTY;
JeHaTypanus 0eIKOB MPU HArPEBaHUH, I[BETHHIE
peakiuu OeIKOB; MPOBOAUTH PEAKIIUU HOHHOTO
oOMeHa, OIIpeIeIATh CPEey BOTHBIX PACTBOPOB,
KaueCTBEHHBIC PEaKINH Ha Cynb(aT-, KapOOoHAT- U

13



XJIOpUI-aHUOHBI, HA KATUOH aMMOHMSI; peliaTh
SKCIIEpUMEHTAIbHBIE 3a/1a4u 10 TeMaM "Metamisl" u
"HemeTanel") B COOTBETCTBUM € IPABHIJIAMU TEXHUKH
0€3011aCHOCTH TP OOPALEHUHU C BELIECTBAMU U
1a00paTOPHBIM 000PYI0OBAaHUEM; IPEACTABIISATh
pe3yabTaThl XUMMUYECKOTO SKCIIEPUMEHTA B (popme
3aIlMCU YPAaBHEHUM COOTBETCTBYIOIUX PEAKLUN U
(opMyIMpPOBAThH BBIBOABI HA OCHOBE 3THX PE3YJIbTATOB;

- c(OpMHPOBAHHOCTH YMEHHS aHAIU3UPOBATH
XMUMHUYECKYI0 HHPOPMALIUIO, MOTY4aeMYI0 U3 Pa3HbIX
HCTOYHHKOB (CPEICTB MacCOBOM MH(OpMAINH, CETh
WnTepHer u npyrue);

- c(OpPMHPOBAHHOCTH YMEHUI COOII0IATh MTpaBUIIa
9KOJIOTUYECKH 11eJ1eCO00pa3HOro MOBEACHUS B ObITY U
TPYAOBOM AEATEIBbHOCTHU B LEJIIX COXPAHEHUSI CBOETO
3JI0pOBbsI U OKpYXKarollel MPUPOIHON Cpebl;
YUUTBIBaTh OACHOCTh BO3/ICHCTBUS HA KUBBIE
OpraHU3MBbl ONPE/IEICHHBIX BEIECTB, IOHUMAsi CMbICI
IIOKA3aTelsl MPeIeIbHOM T0NyCTUMON KOHIICHTPALIHY;
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2. CTPYKTYPA U COJIEP)KAHUE OBIIIEOBPA3OBATEJBHOM JJUCIIUILIMHBI

2.1 O0beM QM CHUIIMHBI U BHAbI YU4eOHO# padoThI

Bun yueOHO# paOoThI Obmem B
qacax

O6bpeM 00pa3oBaTeNIbHON MPOTrPaMMBbIl TUCHUTUTHHBI 39
Copnepxanue 39
BT. Y.

TEOPETUUYECKOE 00yUCHHE 19
PAKTHUECKHUE 3aHATHS/TIPAKTUYECKasl TOJrOTOBKA 6
J1a00paTopHbIe 3aHIATHsI/PaKTUYECKas MOITOTOBKA 14

KOHTPOJIbHBIE paOOTHI

[TpukmagHol MoyNb (MM MPOdEeCCHOHATBPHO-OPUEHTUPOBAHHOE
CoZICp>KaHUe)

BT. 4.:

TCOPCTUYICCKOC O6y‘I€HI/Ie

IMPAKTHYCCKUC 3aHATH

71a00paTOPHBIC 3aHITHS

KOHTPOJIbHBIE padOThI

IMPAKTHYCCKaAs ITOATIOTOBKA

caMoCTosATeNbHas (BHEayAUTOpHAs) paboTa 00y4aromierocs (BCero)

IIpomexyTouHasi arrecTaums (KOMIUICKCHBIN
nuddepeHIupOBaHHBIN 3a4ET)




2.2. TemaTuyeckuii mjaH u coaep:xkanue TucuiInHbl «OYJ1/1.18 Xumus B cnenuaJbHOCTH»

HaumenoBanue pa3nenos u
TeM

Copneprkanue yueOHOTO MaTepuaina, 1abopaTopHbIE U MIPAKTHYECKHUE
paboThI, caMOCTOsATEIbHAS paboTa 00yJaroIUXCsl, KypcoBasi pabota
(IpoeKT) (ecnu MperyCMOTPEHBI)

O0BeM 4acoB

dopmupyemslie o01IHe
1 IpodecCHOHATIbHBIE
KOMIICTCHIIUN

1

2

4

Pa3jien 1. CTpoeHue u CBOICTBA HEOPraHUYECKHX BelIeCTB

20

Tema 1.1.
DU3UKO-XUMHUUECKUE
CBOIICTBa METAJLIOB.

Conep:xanue yueOHOro MaTepuaia, B TOM YHCJIe ¢ JJIeMeHTaMM
npodeccHoHAIbLHOH HANIPABJEHHOCTH

1. OOume cBoiicTBa MeTayioB. CTpoeHHE aTOMa METAJLIIOB [IEPBON U
TpeTbel rpynmnsl. Kpucraminyeckas pemerka MeTajlioB.
XuMuyeckue cBorcTBa MeTaylioB. OTHOIIEHUE K HEMETAIUIAM U
CJIO’KHBIM BelllecTBaM (psii HapsHKEHUH METaJlJIoB).

2. ®usnveckue cBOMCTBA MeTa/UTOB. Kimaccudukarus MeTauioB B
TeXHHKEe. MexaHnuecKkue CBOICTBa (IIaCTUYHOCTh, KOBKOCTb,
TATY4YecTh). JloObIBaHMe MeTaiioB u3 pya. CriocoOsl oborammeHus
pya (GproTanMOHHBIN, TPaBUTAIMOHHBII, MATHUTHBIN).

JlaGopaTopHble padoThl, B TOM YHCJIE € JJIeMEeHTaMHU
npogecCHOHAIBHON HANPABJIEHHOCTH:

1. I/I3yquI/Ie B3aUMOACHCTBHS METAJIJIOB C PacTBOPAMH KUCJOT.

2. M3ydeHune miacTUIHOCTH (TIPOYHOCTH HA U3TH0) METAIUIOB;
TEIIONPOBOJHOCTH METAJUIOB; MAarHUTHBIX CBOMCTB METAJIOB
(>xene30, KOOAJIbT, HUKEb).

3. Pacno3HaBaHMeE JKeII€3HBIX pya (reMaTI/IT, JIMUMOHMHT, MarHeTI/IT).

IIpakTHyeckne padboThl, B TOM YHCJI€ € JJIeMEeHTAMH
npodeccHOHAIBLHOM HANIPABJIEHHOCTH:

1. CocraBieHne cxeM Mociea0BaTeIbHOI0 MPEBPALICHHS OKCHUIA B
METaJLI.

CamocrosiTesqibHasi (BHeayIUTOPHAas1) padoTa 00y4aromuxcs:
[ToaroToBUTH COOOIIEHNE 00 UCTIONH30BAHUH XUMHKO-

TepMUYECKOH 00pabOTKH METAINIOB IIEMEHTAIINH, a30TUPOBAHUS,

[MaHupoBaHus U AU Py3HON METATIU3AIUN B METAJUTYPTHH.

OK 01, OK 02,
OK 04,IIK 1.2
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Tema 1.2.
TeopeTnueckrue OCHOBBI
METaJLTyPrHYECKHUX
IIPOLIECCOB.

Conep:xanue yueOHOro MaTepuasa, B TOM YHCJIe ¢ JJIeMeHTaMM
npodeccHoHAIbLHOH HANIPABJEHHOCTH

3. XKeneszo. Haxoxnenue B nmpupose. [IpousBoacTBo yyryHa u
cTajgu. XUMUYECKHUE PEaKIINH, TPOTEKAIOIINE B PA3HBIX YaCTSIX
nomeHHoM neuu. [1naBka B anekTpuueckux rneyax. CruiaBsbl.
JnarpaMMbl COCTOSIHUSI METAJUTMYECKUX cucTeM. CIiiaBbl xKere3a
(yrnepoaucTsie, JETUPOBAHHBIE, KOHCTPYKIIMOHHBIE,
WHCTPYMEHTAJIbHBIC).

4. Koppo3zust MeTalioB. XUMHUECKasi KOPPO3usl.
DNEKTPOXUMHUYECKAst KOPPo3us (TIPUHITUT TCHCTBUS
rajibBAHMYECKOTO AJIEMEHTa). BUIIBI 2JIEKTPOXUMUYECKOH KOPPO3UH
(atmMocdepHas, Koppo3us B TpyHTe, KOHTaKTHAas ). CIIocoObI 3aIUTHI
OT Koppo3uu. HaneceHne 3aUTHBIX TOKPBITUH, U3MEHEHUE COCTaBa
CpeJIb, DJIGKTPOXUMUYCCKUE METOIBI (KaTOTHAS ¥ POTEKTOPHAS).

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

IIpakTnyeckue padoThbl, B TOM 4HcJIe C dJIeMeHTaMU
npodeccHOHAIBLHOM HAIPABJIEHHOCTH

2. Pemenue 3a7aa4 ¢ UCITI0JIb30BaHUEM MacCoOBOM A0JIn HpHMCCCfI B
CBIPBEC, BBIXO/JAbI MPOAYKTA PECAKIIMKU OT TCOPETHUICCKHU BO3ZMOXKHOTO.

3. M3ydenue cnoco6oB 60pb0BI ¢ Koppo3ueil. CocTaBiaeHne CXeMbl
KJ'IaCCI/Iq)I/IKaHI/II/I 110 PA3JIMYHBIM ITPHU3HAKAM.

CamocrosiTesibHas (BHeayAMTOPHasi) padoTa 00y4aommxcs:

[ToaroroBuTh COOOIIEHNE 00 UCTIONB30BAHUH CITOCOOOB
TEPMUYECKON 00pabOTKH METAIIJIOB: OTXKUT, HOPMaIu3alys, 3aKajka,
OTITYCK B MCTAJUTYPTIHH.

OK 01, OK 02,
OK 04,IIK 1.2

Pa3nen 2. /lucnepcHble CHCTEMBI.

(o]

Tema 2.1.
JlucriepcHbIe CUCTEMBI U
(aKTOpPHI MX YCTONYHBOCTH.

Conep:xanue y4yeOHOro MmaTepuasa, B TOM YHcJie € 3JIeMeHTaMu
NnpodeccHOHAIBLHOM HANIPABJICHHOCTH

OK 01, OK 02,
OK 07,IIK 1.2
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5. Komnounneie cucremsl. Mctunnsle pactBopsl. JucnepcHbie
cucremsl. Kitaccudukanus JUCIIEPCHBIX CUCTEM 10 COCTAaBY.
CrtpoeHue u pakToOpbl YCTOWIMBOCTU CUCTEM. ADPO30ITH, IMYIHCHH,
CYCIIEH3MH, I'€JU, 30JIU.

JlaGopaTropHblie padoThbl, B TOM YHCJIE € 3JIEMEHTAMU
npo¢ecCHOHATbHOM HANIPABJIEHHOCTH

4. O3HakOMJICHHE C JUCIIEPCHBIMU cUcTeMaMu. V3yueHue cBOICTB
00pa3LoB AUCHEPCHBIX CUCTEM, HCIIOJIb3YEMbIX B OBITY CYCIICH3HM
AMYJIBCUH, MACT U reiuil. MeAuIMHCKIEe U KOCMETHYECKHE Tellu.

IMpakTHyeckue padoThl, B TOM YHCJIe € JIeMEeHTaAaMH
npogecCHOHAIBHON HANPABJIEHHOCTH:

CamocTrosiTe1bHasl (BHeayTUTOPHAsI) pa6oTa 00y4aloIuXxcsi:

[ToxroroButh coolOrieHue Ha TeMy: «Kakue nmpouecchl,
MPOMCXO/IAIINE B TUCIIEPCHBIX CHCTEMaX, OTPAaHUYHUBAIOT CPOK
TOJHOCTH MTPOAYKTOB, JICKAPCTBEHHBIX H KOCMETUYECKHUX
npenapaToBy.

Tema 2.2.
WccnenoBanne CBOUCTB
JUCIIEPCHBIX CUCTEM.

Conep:xanue yueOHOIro MaTepuasa, B TOM YHMCJIe ¢ 3JIeMEeHTaAMM
npodeccHoHAIbLHOM HANIPABJIEHHOCTH:

6. Pacmo3nHaBaHMe UCTUHHBIX PACTBOPOB, KOJUTOMTHBIX PACTBOPOB H
rpyboaucnepcHbix cucreM. CTpoeHne muuesisl. PaccenBanue cBeta
IIpH IMPOXOKIACHUH CBETOBOI'O ITy4YKa 4€PE3 ONITUUCCKH
HeoJHOpoAHYIO cpeny (3ddext Tunaans).

JlaGopaTopHble padoThl, B TOM YHUCJIE C JIEeMEHTAMU
npodeccHOHAIBLHOM HANIPABJIEHHOCTH:

5. IlpuroroBienue cycrneH3nuun kapOoHaTa KajablUsl B BOJE.
OMyJbCHS MOTOPHOTO Maca.

IIpakTHyeckne padboThbl, B TOM YHCJIE € JJIeMEHTAMM
npodeccuoHaIbLHOH HAIPABJIEHHOCTH

OK 01, OK 02,
OK 07,1IK 1.2
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CamocrosiTesibHas (BHeayANTOPHasi) padoTa 00y4aommxcs:
ITonroToBuTh COOOIIEHUE O TUIIAX (PUIIBTPYIOIIUX YCTPOUCTB IS
OUYHMCTKHU BO3/yXa, IPUMEHSIEMBIX Ha IPOMBIIIJICHHBIX MPEANPUATUAX

METAJUTYPrHU€CKOro MpOU3BOACTRA.

Pasznea 3. IlitactMaccehbl ¥ BOJIO

KHa KaK NOJMMEPHBIC (BLICOKOMOJ'[eKyJIﬂpHBIe) COCIMHCHHUA .

10

Tema 3.1.
[TpupoaHbIC CHHTETHYECKHE

Conep:xanue yueOHOro MaTepuaia, B TOM YHCJIe ¢ JJIeMeHTaMM
npodeccHoHAIbLHOH HANIPABJEHHOCTH

BBICOKOMOJICKYJISIPHBIE
COCTMHEHMS (TIOJTUMEPHI)

7. TlpuponHbie BEBICOKOMOJICKYIISIPHBIE COeTUHEHUS (IIEPCTh, MIEIK,
KO’Ka, IPeBeCHHA, IPUPOTHBII KaydyK) 00JacTh UX IPUMEHEHHUS.
O06sacTH NPAKTUYECKOTO IPUMEHEHMSI TIOJIMMEPOB: ObITOBBIE
npuOOPHL, TKAHU, KOMITBIOTEpHAst TEXHUKA, TEIUIOU30JISIIHS, ICTaIH
MexaHu3MOB. CIIOCOOBI MOTydeHUS: TTOIMMEPU3ALIUH HITH
noJuKoHaeHcauuu. CTpyKTypa oJIMMEpOB.

JlabGopaTopHble padoThl, B TOM YHUCJIE C JIEeMEHTAMU
npogeccuoHaILHOI HANIPABJIEHHOCTH:
6. M3ydeHue CBOMCTB KaydyKa M PE3UHBI.

IIpakTHyeckne padboThbl, B TOM YHCJI€e € JJIeMEeHTAMM
npodeccHOHATBLHOM HANIPABJIEHHOCTH

CamocTrosiTe1bHasi (BHeayIUTOPHAsi) pa6oTa 00y4aloImuXxcsi:
[ToxroroBuTh cooOIIeHUE HA TeMY: «[IpUMEHEHUE TTOTMMEPOB JIJIs
HU3TrOTOBJICHUA z[eTaneﬁ Pa3JINYHBIX MCXAHU3MOB)).

OK 01, OK 02,
OK 04,IIK 1.2

Tema 3.2.
TlmacTmaccel.

Conep:xanue yueOHOro MaTepuasa, B TOM YHMCJIe ¢ 3JIeMEeHTaMM
npodeccHoHAIBLHOM HAIPABJIEHHOCTH

8. Tepmomnactuunsle nonuMmepsl. [Tonustunen. [Tonunponunex.
[Tonmy4yeHne NOTMBUHUIXJIOPHIA — TUIJIEKTPHKA.
[Tonmurerpadropatuinex (terpadropaten win tedion). [Tonyuenue
TEPMOPEaKTHUBHBIX IJIACTMACC.

JlaGopaTopHbie padoThl, B TOM YHCJIE C dJIEeMEHTAMHU
NnpodeccHOHATBLHONM HATIPABJIEHHOCTH:

OK 01, OK 02,
OK 04,TIK 1.2
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IIpakTHyeckne padboThbl, B TOM YHCJI€e € JJIeMEeHTAMM
npodeccHoHAIbLHOH HANIPABJEHHOCTH

CamocrosiTesibHas (BHeayAUTOPHasi) padoTa 00y4arommxcs:

ITonroroButk coobuieHue Ha TeMy: «Kakue Marepuasbl Ha3bIBAIOT
iactMaccamu. Ha kakue rpynmsl OHU JESTCs 0 croco0y
IIOJTy4YEeHHUs U 110 OTHOLICHUIO K HarpeBaHuto. Ha3zoBute obnactu ux
IIPUMEHEHHUSI.

Tema 3.3.
BonokHa.

Conep:xanue yueOHOro MaTepuaia, B TOM YHCJIe ¢ dJIeMeHTaM#
npodeccHoHAIbLHOH HAIPABJEHHOCTH

9. IlpuponHbie BOJOKHA )KHBOTHOTO M PACTUTEILHOTO
MPOUCXO0XKACHUA. XUMUYECKUE BOJIOKHA — UCKYCCTBEHHBIE U
cuarernaeckue. CriocoOsl momydenus. Peakunu srepuduxanuu.
O061acTh NPUMEHEHUSI.

JlabGopaTopHble padoThl, B TOM YHUCJIE C JIEeMEHTAMU
npogeccuoHaIbHOI HANPABJIEHHOCTH:
7. V3ydeHue cBOWCTB IJIaCTMACC U BOJIOKOH.

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

CamocrosiTesibHas (BHeayANTOPHasi) padoTa 00y4aommxcs:

[ToaroroButk coolIieHNE HA TeMy: «KakuM crmocoOoM MoyqaroT
YHHUKQJIBHOE MOJIMaMHIHOE BOJIOKHO KeBiap. Ero cBoiicTBa n
IPUMEHEHUEY.

OK 01, OK 02,
OK 04, OK 07,
K 1.2

HpaKTI/I‘leCKaﬂ IMOATOTOBKA

38

[TpoMexyTouHas aTTeCTalMsl: KOMNIEKCHbLU Ouphepenyuposannblii 3auem

Bcezo:

39
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3. YCJOBHUSA PEAJU3AIIMA TPOTPAMMBI OBIIEOBPA3OBATEJIBHOM
JTACIATIIAHBI

3.1. TpebdoBaHUsI K MUHMMAJIbHOMY MaTepPHAIbHO-TEXHUYECKOMY 00ecedyeHuIo

Jlnst peanu3anuy MPOrpaMMbl TUCIHUILIMHBI JOJDKHBI OBITh MPETYCMOTPEHBI CIEAYIOIINE
CHelMallbHble TOMEIICHUA: Y4eOHBIH KaOMHET XUMUU W/WIK y4eOHOW XMMHYECKOM
nabopaTopuu.

O6opynoBanne yuyeOHOro kaOuWHeTa (HarJsIIHBIE MOcoOMs): HAOOPBI MIAPOCTEPKHEBBIX
MOJIENIell MOJIEKYJI, MOJENH KPUCTAIUIMYECKHX PEIIETOK, KOJUICKIIMH MPOCTBIX M CIOXKHBIX
BEIIECTB W/WJIM KOJUIEKIIMM IOJHMMEPOB; KOJJIEKUHUS TOPHBIX MOPOJ M MHUHEpajoB, Tadiuia
Menpeneesa, yaeOHbie GribMbl, IU(PPOBBIE 00pa30BaTEILHBIC PECYPCHI.

Texnuyeckue cpeicTBa OOy4YEHMs: KOMIBIOTEp C YCTPOHMCTBAMHU BOCHPOM3BEICHUS
3BYKA.

O6opynoBanue Ja0opaTOpuud U paboyux MecT JadopaTOpuu: MEH3YPKH, IHUIETKU-
KaIeJIbHUIbI, TEPMOMETPBI, MUKPOCKOII, JYIbl, IPEIMETHbIE W MOKPOBHBIE CTEKJIA, IJIAHIICTHI
JUISL KamelbHbIX peakiuil, (uibTpoBaibHas Oymara, MPOMBIBAJIKU, CTEKJISIHHbIE MPOOHUPKH,
pe3uHOBBIE TMPOOKH, (oHApUKH, HAOOpP PEAKTHBOB, CTEKISHHBIC ITaJOYKH, IITATHUBBI JUIS
MPOOUPOK; MEPHBIEC IMIUHAPHI, BODOHKH CTEKJISTHHBIC, BOPOHKH JICTUTENbHbIEC [HUINHAPUYECKUE
(50-100 mu1), cTynmku ¢ eCTHKOM, GappopoBbIC YaIIKH, MUHIETHI, PHUIBTPHl OyMaXKHbIC, BaTa,
Mapiisi, 4YacoBbI€ CTEKJA, SJEKTPOIUIMTKHU, J1a0OpaTOpHbIE INTATUBBI, CIUPTOBBIE TOPENKH,
CIIUYKH, MPUOOp IJIs MOJTYyYEHHUs Ta30B (WM MPOOMpPKa C Ta300TBOJHON TPYOKOH), AepKaTean
JUTsE IPOOUPOK, CKIISIHKH ISl XpaHEHHsI pEaKTUBOB, pa3/laTOUYHbIE JTOTKH; XUMUYECKUE CTaKaHbI
(50, 100 u 200 mu1); mmarenaw; NUHLIETHI; TUTEIbHBIE IIMIILIBI; CEKYHIOMEPHI (TaliMephbl), MEPHbIE
npobupku (Ha 10-20 mur) m mepHble kouOwr (25, 50, 100 u 200 M), BomsHas OaHs (Wiau
TEPMOCTAT), CTEKJSHHBbIE MAaJOYKHU; KOHHWYECKHE KoiObl ans tutpoBaHus (50 u 100 wun);
WHAWKATOPHBIC TOJOCKA JJs ompeneneHus pH U craHgapTHas WHIMKATOpHAs IIIKasa;
YHUBEpCaIbHbIA UHAMKATOP; nuneTku Ha 1, 10, 50 mu (wim no3aropst Ha 1, 5 u 10 mu), OropeTku
JUTSL TATPOBAHUS, MeAUIIMHCKHE npHuIsl Ha 100—150 M, tabopaTopHbIe W/HIIM aHATUTHYECKUE
BECHI, CYIIMIBHBIN mKad, U Ap. 1a00paTopHOE 000PYIOBAHHE.

3.2. HudpopmanuoHHOe 0becnieyeHHe peaTn3aluu NPOorpaMmMbl

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.
uB. wi1.ISBN 978-5-0054-0476-3.

2. Ousndeckas U koonaHas xumus. B 2 vactax. Y. 1. Ousndeckas XuUMHUS:
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 U3TAHUS:

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 1 OHEHKA PE3YJIbBTATOB OCBOEHMUSA JTUCIIUITJIMHbI

KoHTpons M oOLEHKa pacKphIBalOTCS Yepe3 YCBOSHHBIC 3HAHUS M IMPHOOPETEHHBIC
oOyJaromuMucs yMEHHUs, HampaBieHHblE Ha (opMmupoBaHHEe 0OIUX U MPOdEeCCHOHATBHBIX
KomrereHuii. KommnereHu qOmKHBI OBITh COOTHECEHBI C MPEAMETHBIMU pe3yibraTamu. Jlis
KOHTpPOJISI U OLIEHKH pe3yJbTaToB OOydeHHUs MperojaaBareib BbIOUpaeT (OpMbI U METOIbI C

y4eTOM NpoQecCHoHaANN3aNKA 00yISHHS M0 TPOrpaMMe AUCIUTUINHBL.

Kox v HanmenoBanue Pazpen/Tema THun oeHoOYHBIX
(popMupyembIx MeponpUATHI
KOMIIeTeHIH I

OK.01 Pa3znea 1, Tema 1.1, 1.2. - YCTHBIN OIpOC;
Pa3znen 2, Temsr 2.1, 2.2. - GpOHTATIBLHBII OIPOC;
Pa3nen 3, Temur 3.1, 3.2, 3.3. - HaOJIroIeHNE 3a
OK.02 Pazgen 1, Tema 1.1, 1.2. XO0JIOM BBITIOJTHCHHS
Pa3znen 2, Temsr 2.1, 2.2. 1abopaTOpHBIX padoT;
Pa3nea 3, Temur 3.1, 3.2, 3.3. - OLICHKA BEITIOJTHEHUS
OK.04 Paznen 1, Tema 1.1, 1.2. 1abopaTopHBIX PadoT;
Paznen 3, Temnr 3.1, 3.2, 3.3. - OIICHKA TECTOBBIX
OK.07 Pa3nen 2, Temsr 2.1, 2.2. 3aJlaHui;
Paznen 3, Temsr 3.3. - HaOJIOJIEHHE U
OIICHKa pabOTHI B
KOMaH/IC;
- KOMILJICKCHBIN
nuddepeHIpOBaHHBIN
3a4er
[IK 1.2. Pasnea 1, Tema 1.1, 1.2,

Pa3nen 2, Temnr 2.1, 2.2.

Pasnen 3, Temnr 3.1, 3.2, 3.3.
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YTBEPX/JIAIO

MN.0. ®amunus /
« » 20 I.

JUCT PETACTPALINA PI?.M}EHEHPH?I
PABOYEHU ITPOI'PAMMBI YYEBHOU JTUCIUIIJIMHbI

(Haumenosanue OUCYUNIUHbL / MOOYIs)

110 HaIIpaBJICHUIO ITIOATOTOBKHU / CIICHUaJIbHOCTH / npocbeccpm

(K00 U HaumMeHO8aHUe HanpasgeHus NOO20MosKu / cheyuanrsHocmu / npogeccuu)

(rox Habopa , popMa oOydeHUs )

Ha20 /20 yuyeOHBIi rog

B npumepnyro/padouyto nporpamMmmy Y/ BHOCATCS CleyIONINE U3MEHEHUS:

Howme Howmepa sucros
. . OcHoBaHne
p Pasnen npumepHoii/paboueii AHHYJIH-
3aMEHEH- JUTS. BHECCHUS
n3Me- POrpaMMsl (IIyHKT) HOBBIX | POBAaHHEI N
HBIX U3MCHCHUU
HEHUA X

PaCCMOTpeH Ha 3aCCAaHuHn HpeﬂMeTHO'HHKHOBOﬁ KOMHUCCHHU

IIPOTOKOJ OT « » 20 r. Ne

(OondxcHOCmY) (noonucs) (U.0. Damunus)
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