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Pabouas nporpamma yue6Hoi nucuuminael Q0/1.04. Xumus paspaborana Ha
OCHOBe TpeboBaHuil DeepasbHOTO rOCyJapCTBEHHOTO 00pa30BaTEIbLHOTO CTaHAapTa
cpeaHero ooOmero o0pa3oBaHUS 110  CIEHHATBLHOCTH 23.02.04 Texuuuyeckas
IKCILIYATAIUSA MOAbEMHO-TPAHCIIOPTHBIX, CTPOUTEIbHBIX, IOPOKHBIX MAIIMH H
o0opynoBanusi (mo orpacjaM) (0a3oBas MOATOTOBKA), YTBEPKIACHHOTO MPHUKA30M
MunucrepctBa IIpocBemienus P® ot 12.08.2022 Ne 732, npeabpaBisieMbIX K
CTPYKTYpE, COJICPKAHUIO U PE3yJIbTaTaM OCBOEHHUS YUeOHON TUCIUIUIMHBI « XUMUSD U
npuMepHOl pabouelt mporpaMMbl 0011€00pa30BaATEIbHON JUCIUIUIUHBI « XUMUSD IS
npo(ecCHOHANBHBIX 00pa30BaTENbHBIX OpraHu3aluii yTBEpKJIeHHONH WMHcTuTyTOM
Pazsutus [Ipodeccuonansrnoro O6pazoBanus ot 30 HosiOpst 2022 roaa.
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1 O0mas xapakTepucTuKa padoueii nporpaMmal
1.1 MecTo IMCHUIIMHBI B CTPYKTYpPe OCHOBHO# NPO(ecCHOHANBHOMI
o0pa3oBaTeJIbHOI POrPaMMBbI

Oob1eoOpa3oBaTenbHas AUCHUILTHHA « XUMUS) U3ydaeTcs Ha 6a30BOM ypOBHE B
00pa30BaTEeIbHOM LIUMKJIE Y4EOHOTO TIaHa OCHOBHOM Mpo(deccroHaIbHOIM
oOpa3oBaTensHOM MporpaMMbl crieruaibHocTer: 23.02.04.

Tpya0eMKOCTh TUCIUILIMHBI BKIIFOYAET « XUMUsD» COCTABIAET 72 yaca, U3
KOTOpbIX 64 yaca 0a30BbIil MOJIyJIb COCTOSIIIMI U3 6 pa3eioB U § YaCOB MPHUKJIIATHOM
MOJYJIb COCTOSAIMH U3 1 pa3ziena, BKIFOYAOMIMI PAKTUKO - OPUEHTHPOBAHHOE
COJIEp’KaHNE KOHKPETHOW CIIEIIUaTbHOCTH.

[IpukinagHoit MOTYJIb BKIIOYAET OJUH paszzein. Pasaen 7» Xumus B ObITYy U
MIPOU3BOJICTBEHHOM AESATEIbHOCTH YEIOBEKA» PEan3yeTcs Al CIeUaIbHOCTEN
23.02.04 na mMatepualie KECOB, CBSI3aHHBIX C IKOJIOTUYECKON O€30MaCHOCTHIO U
OILICHKOW MOCJeACTBUIM OBITOBOM U MPOU3BOJCTBEHHOM JESITEIILHOCTH, IO OTPACIISIM
Oyayuieil npodeccuoHaNIbHOM 1EeATEIbHOCTH 00yUYaOIUXCS.

[Tepuoa 0oOyueHus ¢ y4eToM JOTUKH (POPMUPOBAHUS MPEIMETHBIX PE3YIbTATOB,
o01IUX U MPOPECCUOHATIBHBIX KOMITIETEHIIUN, MEKIIPEIMETHBIX CBSI3€U C IPyTUMHU
JUCHUILUIMHAMU 00111€00pa30BaTeIbHOTO U 00111eTpo(heCCHOHAIBLHOTO UK
COCTAaBJISIET OAMH YY€OHBIN roJl, B IEpBOM cemecTpe 32 yaca u Bo BTopoM 40 yacos.

1.2. lleau 1 nu1aHUpyeMble Pe3yJbTAaThl 0CBOCHUS AMCUHUILIMHBI
1.2.1. Heau u 3a1a4u AMCHUTLIAHBI
dopmupoBanue y 00yJaromuxcs MpeICTaBICHUS 0 XUMUYECKOW COCTaBIISIONICH
€CTECTBEHHO-HAYUYHOW KapTUHBI MUPA KaK OCHOBBI PUHSTHUS PEIIEHUN B )KU3HEHHBIX
Y TIPOU3BOJICTBEHHBIX CUTYAIUSX, OTBETCTBEHHOTO MOBECHUS B TPUPOIHOM CpeE.
3amaun TUCUMILTUHBI:

1) copmupoBaTh NOHUMAHKE 3aKOHOMEPHOCTEN MPOTEKAHUS XUMHYECKUX
ITPOLIECCOB U SABJIEHUN B OKPYXKAIOLLEH Cpelie, LIETOCTHOM HAYYHOU KapTHUHBI
MHpa, B3aUMOCBSI3HU U B3aMMO3aBUCUMOCTH €CTECTBEHHBIX HAYK;

2) pa3BUTh YMEHUS COCTABIATH ()OPMYJIbI HEOPTAHUYECKUX U OPTaHUUECKUX
BEIIIECTB, YPABHEHUN XUMUUECKUX PEAKIIUM, OOBSICHITh UX CMBICII,
HHTEPIIPETUPOBATH PE3YJIbTAThl XUMUUECKUX IKCIIEPUMEHTOB,;

3) chopmupoBaTh HaBBIKH MTPOBEJCHUS MPOCTEUIINX XUMUYECKUX
AKCTIEPUMEHTATILHBIX UCCIIEAOBAHUN ¢ COOIIOIEHHEM MpaBui 0€301aCHOTO
oOpallieHusl ¢ BEIIECTBAMH U JIaOOpaTOPHBIM 000PYI0BAHUEM;

4) pa3BUTH yMEHUS UCIOJIb30BaTh MHPOPMAIIHIO XUMHUYECKOTO XapaKkTepa u3
Pa3JIMYHBIX UICTOYHUKOB;

5) copmupoBaTh YMEHHS MPOTHO3UPOBATH MOCIEICTBUS CBOCH IEATETLHOCTH H
XUMUYECKUX TIPUPOTHBIX, OBITOBBIX M MPON3BOICTBEHHBIX MPOIIECCOB;

6) copmMupoBaTh NIOHUMAHKE 3HAYMMOCTH JTOCTHKCHUM XUMUYECKON HAYKU U
TEXHOJIOTUH ISl PA3BUTHS COIMAIBLHOM 1 MMPOM3BOJICTBEHHOM cep



1.2.2. Ili1anupyemMblie pe3yJbTaThl OCBOCHHS 0011e00pa3oBaTeIbHOM IMCHUIIMHBI B cooTBeTcTBUN ¢ PI'OC CIIO n

Ha ocaose ®I'OC COO

Kon u [Inanupyemble pe3yJbTaThl OCBOCHUS TUCIUIIIINHBI
HanMMCHOBAHHE
bopMHpyEMBIX Oo6mue JlucunurimHapHbie
KOMIIETEHITU N
OK 01. B yacTu Tpy10BOro BOCIIUTAHMS: - BJIAJI€Th CUCTEMON XMMHUUYECKUX 3HAHUH, KOTOpas
Bribupats - TOTOBHOCTD K TPY/y, OCO3HaHHE IIEHHOCTH | BKJIFOYACT: OCHOBOIIOJIATAIOIINE TTOHATHS (XUMUUCCKUI
CITOCOOBI MacTepCcTBa, TPYI0IIO0HE; AJIEMEHT, aTOM, JIEKTPOHHAs 000JI0YKa aToMa, S-, p-,
pelIeHus 3a71a4 | - TOTOBHOCTh K AKTUBHOM JIESITEIIbHOCTH d-3meKkTpoHHBIC OPOUTAIM AaTOMOB, HOH, MOJIEKYJIa,
npodeCCUOHAb | TEXHOJIOTMYECKON U COIMaIbHOM BAJICHTHOCTb, 3JIEKTPOOTPULIATEIIbLHOCTh, CTETIEHb
HOH HaMpaBJIeHHOCTH, CIIOCOOHOCTH OKHCJIEHUSI, XUMUYECKas CBA3b, MOJIb, MOJISIPHASA Macca,
IEITEIbHOCTHU WHULIMUPOBATh, INIAHUPOBATH U MOJISIPHBIN 00BEM, YIIIEPOAHBIN CKeleT, PYHKIMOHATbHAS
MIPUMEHUTEIIBHO | CAMOCTOSITEIIBHO BBIITOJIHATH TAKYHO rpynna, pagukai, U30MEpUsi, U30MEPbI, TOMOJIOTUYECKUN
K pa3JIUYHbIM JICATEIILHOCTD; pAl, TOMOJIOTH, YTJIEBOAOPOAbI, KUCIOPOA- U
KOHTEKCTaM - HIHTEPEC K pa3JInuHbIM cepam a30TCoJIepKalllle COCTMHEHUS, OMOJIOTHYECKU AKTUBHBIC

npoheCCUOHAIBHON JIEATEIbHOCTH,
OBJiaeHne yHMBEPCATbHBIMHU YUeOHBIMH
MO3HABATEJIbLHBIMHU JeHCTBUSIMMU:

a) 0a3oBbIe JIOrHYECKHE JeHCTBHUSA:

- CaMOCTOSITENHHO (POPMYIUPOBATH U
aKTyaJIu3upoBaTh MpoOJIeMy, pacCMaTpUBATh
€€ BCECTOPOHHE;

- YCTaHABJIMBATh CYIIIECTBEHHBIN MTPU3HAK
WJIM OCHOBAHUSI JIJIs1 CPAaBHEHUS,
KJ1accupuKauu U 0000IICHHUS;

- ONIPEIETISATH LIeJIU JISATEIbHOCTH, 33]1aBaTh

BelecTBa (YriaeBOIbl, JKUPbI, OCJIKN), MOHOMED, MOJIUMED,
CTPYKTYPHOE 3BE€HO, BBICOKOMOJICKYJISIPHBIE COCIMHECHUS,
KPUCTAJUTMYECKAS PELIETKA, TUIThl XUMHUYECKHUX PEAKIUN
(OKHCITUTETEHO-BOCCTAHOBUTEIBHBIC, DK30-1
SHIO0TECPMHUYCCKHE, PEaKIIMi HOHHOTO 0OMEHa), pacTBOp,
BJIEKTPOJIUTBI, HEAJICKTPOJIUTBI, JICKTPOJIUTHYECKAS
JIUCCOLMALINS, OKUCIIUTEIb, BOCCTAHOBUTEIb, CKOPOCTh
XUMHYECKOM peaKIuu, XUMUIECKOE PAaBHOBECHE), TCOPUU U
3aKOHBI (TEOPUS XUMHUECKOTO CTPOCHHUS OPTaHMYECKUX
BemecTB A.M. byTiepoBa, Teopust JIIEKTPOIIUTHUECKON
quccouranuu, nepuoanyecknuit 3akod .M. Menneneena,




napaMeTpbl U KPUTEPUU UX JOCTHKCHUS;
- BBISIBIIATh 3aKOHOMEPHOCTH U
MIPOTUBOPEUHS B paCCMaTPUBAEMBIX
SIBJICHUSX

- BHOCUTbH KOPPEKTHUBBI B ACATEILHOCTb,
OLICHUBATh COOTBETCTBUE PE3YJIbTATOB
1EJISIM, OIEHUBATh PUCKH TOCIICICTBUI
JIeSITCILHOCTH,

- pa3BUBaTh KPEaTUBHOE MBIIIJICHUE TIPU
pelIeHUH )KU3HEHHBIX TTPo0JIeM

0) 0a3oBbIe MCCIE0BATEIbCKHE TeHCTBHUA:
- BJIQJICTh HaBBIKAMHU y4eOHO-
HCCIIEIOBATENICKOM U MPOEKTHOM
NEATEeIIbHOCTH, HABBIKAMH pa3peIIeHUs
npo0JieM;

- BBISIBJIATh IPUUUHHO-CJIC/ICTBEHHBIE CBS3U
U aKTyaJIU3upOBaTh 3a/1a4y, BbIJBUTATh
TUTIOTE3Y €€ pelieHUs], HAaXOIUTh apryMEHTHI
JUJISL JOKA3aTebCTBA CBOMX YTBEPKICHUM,
3a71aBaTh MapaMeTPhbl U KPUTEPUU PEIICHUS;
- aHAJIU3UPOBATH MTOJTYUYEHHBIE B XOJI€
pelIeHus 3aJ1a4d pe3yJibTaThl, KPUTHIECKHU
OIIEHUBATh UX JIOCTOBEPHOCTb,
MIPOTHO3UPOBATHh U3MEHEHHUE B HOBBIX
YCIOBUSIX;

- YMETh IEPEHOCUTH 3HAHUS B
MO3HABATEJbHYIO U MPAKTUYECKYI0 00J1acTU
JKH3HEICSITCIIHHOCTH;

3aKOH COXpPAaHEHUSI MaCChl), 3aKOHOMEPHOCTH,
CUMBOJIMYECKUH S3bIK XUMUH, (PaKTOJIOTUIECKUE CBEICHUS O
CBOMCTBaX, COCTaBE, MOJyYECHUHU U OE30MIaCHOM
MCIIOJB30BaHNUU BaXKHEHIITUX HEOPTAHUUECKUX U
OpPTraHUYECKUX BEIIECTB B OBITY M MPAKTHIECKOU
JIEATEeIIbHOCTH YEJIOBEKa;

- YMETb BBISIBIIATh XapaKTEPHbIC MPU3HAKU U B3aUMOCBSI3b
M3YUYEHHBIX MOHATHH, MPUMEHSITh COOTBETCTBYIOLIUE
MOHATHS TIPU ONKMCAHUU CTPOCHUS U CBOWCTB
HEOPTaHUYECKUX U OPTaHMYECKUX BEILIECTB U UX
MIPEBPAILECHU; BBISBIATh B3AUMOCBA3b XUMHUECKUX 3HAHUI
C IOHATUSMU U IPEACTABICHUSIMU APYTUX
€CTECTBEHHOHAYYHBIX MIPEAMETOB;

- YMETh UCIOJIb30BaTh HAUMEHOBAHUS XUMUUECKUX
COEIMHEHUN MEXIYHAPOJHOTO COK03a TEOPETUUECKON U
MPUKJIAIHOW XUMUU U TPUBUAIbHBIE HA3BaHUS BaXKHEUIITUX
BEILIECTB (ITWICH, alleTUJICH, TIULIepUH, (PEeHOII,
dbopmanbpaeru, yKCycHasi KUCJI0Ta, TIUIMH, YyTapHbIN a3,
YIJICKUCIIBIN Ta3, aMMHaK, ralieHas u3BeCTh, HeTalIeHas
U3BECTh, MUTHEBAS CO/IA U JPYTUX), COCTABIISITH (POPMYJIbI
HEOPTaHUYECKUX U OPTaHMUYECKUX BEILIECTB, YPABHEHUS
XUMHUYECKUX PEAKIINI, OOBSICHATH UX CMBICH; TIOJITBEPKAATh
XapaKTEepHbIE XUMUYECKUE CBOMCTBA BEILIECTB
COOTBETCTBYIOIIMMU SKCIEPUMEHTAMH U 3aMKUCIMU
YPAaBHEHUM XUMUYECKHUX PEAKLINM;

- YMETh YCTaHABJIMBAaTh MPUHAIJICKHOCTh U3YUEHHBIX
HEOPTaHUYECKUX U OPTaHMYECKUX BEILIECTB K OMPEACICHHBIM
KJIaccaM U TPYIIaM COCIMHEHUH, XapaKTepU30BaTh UX




- YMETh UHTETPHUPOBAThH 3HAHMSI M3 PA3HBIX
MPEIMETHBIX 001acTei;

- BBIJIBUTATh HOBBIC HJICH, TIPEIIaraTh
OpPUTHHAJIBHBIC TIOJIXOIBI U PEIICHHS,

- CITIOCOOHOCTD UX UCIOJIb30BAHUS B
ITIO3HABATEJILHON U COLMAIIBHON MTPAKTUKE

COCTaB M BAXKHEUIIINE CBOMCTBA; ONPEICIISITh BUIbI
XUMUYECKUX CBs3eH (KOBAJICHTHAs, MOHHAS, METAJJTMYECKas,
BOJIOPO/IHAS ), TUIIBl KPUCTAINTMYECKUX PELIETOK BEIIECTB;
KJIacCU(PUIMPOBATH XUMUICCKUE PEAKITNN;

- copMUpOBATH IPEICTABIICHUS: O XUMHUIECKOM
COCTAaBJISAIONICH €CTEeCTBEHHOHAYYHOU KapTUHBI MUPA, POIU
XUMUH B IO3HAHUU SIBJICHUN MTPUPO/IbI, B HOPMUPOBAHUU
MBIIUICHUS U KYJIbTYpbl IMYHOCTH, €€ (DYyHKIIMOHATIBLHOM
IPaMOTHOCTH, HEOOXOMMOM JIJIsl PEIIeHUs MPAKTUYECKUX
3aJ1a4y ¥ 9KOJIOTMYECKH 0O0OCHOBAHHOTO OTHOIIICHUS K CBOEMY
3I0POBBIO ¥ IPUPOJHOM CPEJE;

- YMETb MPOBOJIUTH PACUETHI IO XUMUYECKUM (POpMYJIaM U
YPaBHEHUSIM XUMUUYECKUX PEAKIIUMA C UCTIOJIb30BAHUEM
(bU3MYECKUX BEIMYHH, XapaKTEPU3YIOIINX BEIIECTBA C
KOJIMYECTBEHHOM CTOPOHBI: MacChl, 00beMa (HOpMaJIbHBIC
yCJIOBUSI) Ta30B, KOJIMUECTBA BEILIECTBA; UCIIOIb30BaTh
CUCTEMHBIC XUMUYECKUE 3HAHUS JIJIsl IPUHSATUS PEIICHUH B
KOHKPETHBIX )KU3HEHHBIX CUTYaIUsAX, CBSI3aHHBIX C
BEIIIECTBAMU U UX MPUMEHEHUEM

OK 02.
Hcnonp3oBath
COBPEMEHHBIE
cpencTBa
IIOKCKA,
aHanu3a u
UHTEpHpeTaluu
uH(popMauu u
uH(OPMAIMOHH

B o0J1acTH IEHHOCTH HAYYHOT'O NMO3HAHUS:
- chopMUPOBAaHHOCTH MUPOBO33PEHHS,
COOTBETCTBYIOLIETO COBPEMEHHOMY YPOBHIO
Pa3BUTHS HAYKU U OOIIECTBEHHOMN MPAKTUKH,
OCHOBAHHOTO Ha JUAJIOTE KYJBTYD,
CIIOCOOCTBYIOIIEr0 OCO3HAHUIO CBOETO MECTa
B IOJIMKYJIBTYPHOM MUDPE;

- COBEPIICHCTBOBAHUE A3BIKOBOU U
YUTATEIIbCKOU KYJIbTYPhI KaK CPEACTBA

- YMETh IUIAaHUPOBATH U BBITIOJHITH XUMUYCCKUN
AKCIIEpUMEHT (MIPEeBpaIEHUs] OPTaHUYECKUX BEIIECTB MPU
HarpeBaHuM, MOJIyYCHHUE ITUJICHA U U3YUECHHUE €ro CBOMCTB,
Ka4eCTBEHHbIC PEAKIIMM Ha aJIbJIETU/Ibl, KpaXxMaJl, YKCYCHYIO
KHUCJIOTY; JIeHaTypalys OCJIKOB P HarpeBaHUH, IIBETHBIC
peakiuu OeJIKOB; MPOBOJIUTH PEAKIIMU HOHHOTO 0OMeHa,
OTIPENIEIIATh CPEY BOJHBIX PACTBOPOB, KAUECTBEHHBIC
peakiuu Ha cyiab(dar-, kapOoHAT- U XJIOPUI-aHUOHBI, Ha
KaTUOH aMMOHHUS; peIlIaTh SKCIIEPUMEHTAIbHBIC 33]]a4H 110




BIC TEXHOJIOTHH
e
BBITTOJTHEHHSI
3a7a4
npodeccuoHanb
HOMN
JeSITeTbHOCTH

B3aUMOJICUCTBUS MEXY JIOAbMU U IO3HAHUS
MUpa;

- OCO3HAHUE LIEHHOCTU HAYYHOU
JEeATEIbHOCTH, TOTOBHOCTH OCYIIECTBIISAThH
IIPOEKTHYIO U MCCIIEIOBATEIBCKYIO
NEeATEIbHOCTh HHIUBUIYAJIbHO U B TPYIIIIE;
OBJiageHne yHMBepPCAIbHBIMHA Y4eOHBIMH
MO3HABATEJIbLHBIMH JeHCTBUSIMMU:

B) padoTta ¢ nuHdopmanueii:

- BJIQJIETh HABBIKAMU MTOTYYECHHUS
uHGOpMaIMU U3 UICTOYHUKOB Pa3HbBIX TUIIOB,
CaMOCTOATEIIBHO OCYIECTBIIATH IIOUCK,
aHaJIN3, CUCTEMATU3ALUI0 U HHTEPIIPETALIUIO
uH(pOpMaIKU Pa3IMYHbIX BUIOB U (hopM
IIPE/ICTABIICHHUS;

- CO3/1aBaTh TEKCTHI B pa3JIMYHBIX (popmaTax ¢
y4€TOM Ha3HauYe€HUs] HHPOPMALIMK U LETIEBOI
ayJIMTOPHUH, BBIOMPASI ONITUMAIIbHYIO (hopMy
MPEICTABIICHUS U BU3yaJIU3al1U;

- OLIEHUBATH IOCTOBEPHOCTbD, JIETUTUMHOCTh
uH(pOpMaIK, €€ COOTBETCTBUE MPABOBBIM U
MOPAJIBHO-3THYECKUM HOPMaM;

- HCII0JIb30BATh CPe/ICTBA HHPOPMAILIMOHHBIX
Y KOMMYHUKAIIMOHHBIX TEXHOJIOTHI B
pEelIEHNH KOTHUTUBHBIX, KOMMYHUKATUBHBIX
Y OpraHU3alMOHHBIX 33/1a4 C COOMIOEHUEM
TpeOOBAHUM SPrOHOMUKH, TEXHUKU
0€301aCHOCTH, TUTHCHBI,

temam "Metamibl" u "Hemeramisl'") B COOTBETCTBUU C
IpaBUIaMHi TEXHUKHU 0€30MMaCHOCTH ITPU OOPAILEHNH C
BEIIECTBAaMH U JaOOPaTOPHBIM 000PYI0BaHUEM;
MPEACTABIIATH PE3YJIbTAaThl XUMUYECKOTO SIKCIIEPUMEHTA B
dbopme 3anucH ypaBHEHUN COOTBETCTBYIONIUX PEAKITHI U
(dbopMyIIHpOBaTh BHIBOJIBI HA OCHOBE ATHX PE3yJIHbTATOB;

- YMETb aHaJIU3UPOBATh XUMHUECKYIO HH(HOPMAILIHIO,
MOJIy4aeMyI0 U3 Pa3HbIX HCTOYHUKOB (CPECTB MacCOBOM
uHdopmaiuu, cetb IHTepHET u Apyrue);

- BJIaJIETh OCHOBHBIMU METOJ[aMHU HAYYHOTO TTO3HAHUS
BEIIIECTB U XUMUYECKHUX SIBJICHUH (HaOII0/IeHNE, N3MEPEHUE,
DKCIIEPUMEHT, MOJICJIMPOBAHUE);

- YMETh IPOBOJIUTH PACUETHI 10 XUMUYECKUM (HopMysiamM 1
YPABHEHUSIM XUMUYECKUX PEAKIUHI C UCIIOJIb30BAHUEM
(U3MYECKUX BEJIIMYMH, XapaKTEPU3YIOIINX BEIECTBA C
KOJINYECTBEHHOM CTOPOHBI: MacChl, 00beMa (HOpMaJIbHBIC
YCJIOBHSI) Ta30B, KOJIMYECTBA BEIIECTBA; UCIOJIb30BATh
CUCTEMHBIC XUMUYECKUE 3HAHUS JIJIsl IPUHSATHUS PEIICHUH B
KOHKPETHBIX JKU3HCHHBIX CUTYAIIHSIX, CBI3aHHBIX C
BEILIECTBAMHU U UX MPUMEHEHUEM




pecypcocOepexeH s, MPaBOBBIX M STHYECKUX
HOpPM, HOPM HH()OPMAITHOHHOM
0e30ITacCHOCTH;

- BIIQJICTh HaBBIKAMU PACIIO3HABAHUS U
3anUThl HHGOpMaIuH, HHHOPMAITMOHHON
0€30IaCHOCTH JIMIYHOCTH;

OK 04.
OddekTrBHO
B3aUMOJECHUCTBO
BaTh U paboTaTh
B KOJUIEKTUBE U
KOMaH/Ie

- TOTOBHOCTb K CAMOPAa3BUTHIO,
CaMOCTOSITEJIbHOCTH M CAMOOIIPEICIICHUIO;
-OBJIaJICHUE HAaBBIKAMHU y4eOHO-
HCCJIE0BATEIIBCKOM, TPOCKTHON U
COILMAJIBHOM JEATEIBHOCTH;

OBJ1ajieHN e YHUBEPCAJIbHBIMHU
KOMMYHHUKATUBHBIMHU 1eHCTBUSIMH:

0) coBMecTHas J1eITeJIbHOCTD:

- IOHUMATh U KUCTIOJIB30BaTh MPEUMYIIECTBA
KOMaHJIHOM ¥ MHJIUBUIYaJIbHOU pabOThI;

- IPUHUMATH LIEJIA COBMECTHOMN
NEATEeIbHOCTH, OPTaHU30BHIBAThH U
KOOPJIUHUPOBATH JACHUCTBUS T10 €€
JIOCTH)KEHMIO: COCTABJISITH IJIaH JCHCTBUH,
pacupeaeisTh pojau ¢ y4eTOM MHEHUM
YYaCTHHUKOB 00CYKJaTh PE3yJIbTaThI
COBMECTHOM paboThI;

- KOOPJIMHUPOBATH M BBITIOJIHATH PabOTy B
YCIIOBHSIX PEATbHOI0, BUPTYAJIBHOTO U
KOMOMHUPOBAHHOTO B3aUMO/ICHCTBUS;

- OCYILIECTBIIATH MTO3UTUBHOE CTPATETUUECKOE
MIOBEJICHHUE B PA3JUYHBIX CUTYaIIMSIX,

- YMETH IUIAHUPOBATH U BBITIOJHITH XUMUYECKUN
AKCTIIEPUMEHT (IIpeBpaIeHUs] OPraHUYECKUX BEIIECTB MIPU
HarpeBaHUM, MOJIyYECHHUE ITUIICHA U U3YUYECHUE €r0 CBOMCTB,
KauEeCTBEHHbBIC PEAKIIMU Ha aJbJCTU/Ibl, KpaXMall, yKCYCHYIO
KHUCIIOTY; JIeHaTypaiusi O€JIKOB MPU HArpeBaHUU, [IBETHHIE
peakiuu OeJIKOB; MPOBOJUTH PEAKIIUM HOHHOTO 0OMEHa,
ONPEAENATHh CPEAY BOAHBIX PACTBOPOB, KAUECTBEHHBIC
peakiuu Ha cyib(dar-, kapOoHAT- U XJIOPUJI-aHUOHBI, Ha
KaTHOH AaMMOHHS; PEIATh SKCIIEPUMEHTAIbHbBIC 33]]a4H 10
temaM "Metamiel" u "Hemeramisr") B COOTBETCTBHUH C
MpaBUJIaMH TEXHUKHU 0€30MacCHOCTH ITPU OOpaIeHUH ¢
BEILIECTBAMHU U JIA0OPATOPHBIM 000PYAOBAHUEM;
MPEJICTABIATH PE3YJIbTATHI XUMUYECKOTO SKCIIEPUMEHTA B
dhopme 3anmucu ypaBHEHUH COOTBETCTBYIOIIUX PEAKIIMM U
(bopMyTUPOBaTh BHIBOJIBI HA OCHOBE ITHX PE3YJIHTATOB




MIPOSIBJISITH TBOPUYECTBO M BOOOpaKeHUE, OBITh
WHUIIAATHBHBIM

OBjaieHUe YHUBEPCAJIbHBIMH
PeryJsiTUBHbIMU J1eiiCTBUSIMU:

r) IPUHATHE Ce0H U APYTUX JIOJeH:

- MPUHAMATHh MOTHUBEI M apTYMEHTBI JPYTHX
JFOZICH MPH aHATTN3e PE3yIbTaTOB
JeSITEIIbHOCTH;

- IPU3HABATh CBOE MPABO U MPABO JIPYTUX
JIIOJICH Ha OIIMOKM;

- pa3BUBATh CIIOCOOHOCTH TOHUMATh MUP C
MO3UIIMU JPYTOT0 YeJIOBEKA;

OK 07.
ConencTBoBaTh
COXpPaHECHUIO
OKpYy Karoleu
cpesl,
pecypcocoepex
EHUIO,
MPUMEHSTh
3HaHUs 00
U3MEHEHUU
KJIMMarta,
PUHITUTIBI
OEpEKIUBOTO
MIPOU3BOJICTRA,
b pexTuBHO
JIEMCTBOBATh B

B 001acTH 3K0J10rH14€CKOro BOCIIUTAHUS

- ¢(hOPMHUPOBAHHOCTH IKOJOTHIECKOM
KYJbTYpPbl, IOHUMAaHWE BIUSHUS COLIUAIBHO-
AKOHOMMYECKHUX MPOIECCOB Ha COCTOSIHUE
MPUPOJHON U COLIMATBLHOM CPEIbl, 0OCOZHAHUE
rJ100aJIbHOTO XapaKTepa KOJIOTHYECKUX
npo0em;

- TUJTAHUPOBAHUE U OCYIIECCTBIICHUE JICHCTBUM
B OKPY’KAIOIIEH CpeIe HA OCHOBE 3HAHMS
1I€JIEM YCTOMYMBOTO PA3BUTHS YEJIOBEUECTBA;
AKTUBHOE HEMPUSATUE JCUCTBUH,
MIPUHOCAIIUX BPE OKPYKAIOIIEH CPEE;

- YMEHHUE TPOTHO3UPOBATH HEOIArONIPUSTHBIC
9KOJIOTUUYECKHE MOCICICTBUS
MPEANPUHUMAEMBIX JIEUCTBUN,
MPEIOTBPAIIATh UX;

- copMUPOBATh MPEACTABICHUS: O XUMUYECKON
COCTaBJISIFOIIEN €CTECTBEHHOHAYYHOW KapTUHBI MUPA, POJIH
XUMUHU B TO3HAHUH SIBJICHUW MPUPOJIbI, B POPMUPOBAHUU
MBIIUICHUS U KYJbTYPhI JIMYHOCTH, €€ (DYHKIIMOHATLHON
IPaMOTHOCTH, HEOOXOAUMOM JJI pelIeHUs MPAKTUYECKUX
3a/1a4y ¥ 3KOJIOTHYECKH OOOCHOBAHHOT'O OTHOILIEHHUS K CBOEMY
3I0POBBIO ¥ IPUPOJHOM CPEE;

- YMeTb COOJII0IaTh MPaBUJIa IKOJIOTHIECKU
11€JIECO00Pa3HOTO MOBEACHUS B OBITY U TPYI0BOM
JIESITETIbHOCTH B LIEJISIX COXPAHEHUs CBOETO 310POBbs U
OKPYKaroUIer MPUPOJHOU CPENIbL; YUUTHIBATH OITACHOCTH
BO3JCHUCTBUSI HA KUBBIE OPTaHU3MBI ONIPEIECIIEHHBIX
BEIIECTB, IOHUMAsI CMBICII MIOKA3aTelNs NpeaeIbHON
JIOITyCTUMOM KOHIEHTPAIUU

10




Ype3BBIYANHBIX | - PACHIMPEHHUE OIbITA JEATEIbHOCTH
CUTYaLUAX IKOJIOTUYECKOM HAMPaBICHHOCTH;

- OBJIaJICHUE HaBBIKAMH y4eOHO-

MCCIIEI0BATENBCKOM, MPOEKTHON U

COIIMAJIbHOM JICATCIHbHOCTH;
[1K 3.6 -OBJIaJICHUE  YMEHHMSIMH M  HaBBIKaAMU | - KJaCCU(UIUPOBATH HEOPraHUUECKUE U OPraHUYECKUE
ObecnieunBaTh | pa3TUYHBIX BUJIOB MO3HABATENLHOM | BEIIECTBA B COOTBETCTBUH C UX CTPOECHUEM
PUEMKY JESATEIbHOCTH JIJISl U3YUYEHUSI Pa3HbIX CTOPOH | -yCTaHABIMBATh 3aBUCUMOCTh (PU3UKO-XUMUYECKUX CBONCTB
HKCIUTYaTallMOH | OKPYXAaloIIero MHUpa; OpPraHUYECKUX BEIIECTB OT CTPOEHUS MOJIEKYJI
HBIX - IPUMEHEHHE OCHOBHBIX METOJIOB MO3HAHMS | - yCTaHABIMBATh 3aBUCUMOCTD (PU3UKO-XUMUYECKUX CBOICTB
MaTepuasos, (HaOMroICHUSl, HAYYHOTO SKCIEPUMEHTA) JUIs | HEOPraHMYECKUX BELIECTB OT CTPOEHMSI aTOMOB U MOJIEKYJI, a
KOHTPOJIb U3YYCHUS Pa3UYHBIX CTOPOH XHMHUYECKHX | TAK)KE THUIA KPUCTAJUIMYECKON PEIIeTKH
Ka4yecTBa, y4eT, | OObeKTOB W TMpPOLIECCOB, C KOTOPBIMHU | -HIECHTU(GUIIUPOBATH OPraHUYECKUE BEIIECTBA, UX 3HAUCHUE
yCIIOBUS BO3HUKAET HEOOXOIMMOCTHh CTAJIKMBATHCS B | M MPUMEHEHHE B OBITOBOM M MPOU3BOCTBEHHON
Oe3onacHocTu | mpodeccuoHanbHOM cdepe; JEATEeIIbHOCTH YeJIOBEKa
IIpY XpaHEHUHU U
BbI1aue
TOTUTUBHO-
CMa304HbIX
MaTepHaioB
[1K 3.7 - OBJIaJICHUE YMEHHUSIMHU OIPEAEATh IeNIU | -XapaKTepU30BaTh BIUSHUE KOHLIEHTPALIMU Pearupyommx
CobmonaTh M 3aJaud  JEeSATEeNIbHOCTH,  BBIOMpATh | BEIIECTB U TEMIEPATyphl HA CKOPOCTh XUMUYECKUX PEaKIUil
YCTaHOBJICHHBIE | CPENICTBA I WX JOCTH)KCHUS Ha IPAKTHKE; | -pa3indyaTh UCTUHHBIC PACTBOPHI
TpeOoBaHUS, - OBJIaJICHUE YMEHHUSMHU MTPOTHO3HPOBATh -ACCNeIoBaTh (U3UKO-XUMHUECKHE CBOMCTBA HCTUHHBIX
JNEHCTBYIOIIME | HEOIArompusTHBIC YKOJIOTUYECKUE pacTBOpOB
HOPMBI, MOCTICACTBHSI IPEATNPUHUMACMBIX IEHCTBUH, | - yMETh COOIIOIATh MPaBUiIa SKOJOTHIECKH

IIpaBUJIa U

peoTBpallaTh UX;

11eJIeCO00pa3HOT0 MOBEICHHS B OBITY U TPYJOBOH
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CTaHJIapThI,
Kacaromecs
DKOJIOTHYECKOU
0e30ImacHOCTH
MPOU3BOJICTBEH
HOH
JIeATEIILHOCTH
CTPYKTYPHOTO
MoJIpa3accHuUs

— HCHOJIb30BAHHE PA3JIMYHBIX HCTOYHUKOB
JUTSL TIOY4YEHUST XUMHUYECKOW WHGOpMAIIIH,
YMEHHE OLEHHUTb €€ JOCTOBEPHOCTb s
JOCTMIKEHHsI  XOpOIIMX  PE3yJbTaTOB B
npoeccuoHanpHOM cepe;

JIESITETHOCTH B LIEJISIX COXPAHEHUS CBOETO 3I0POBbS U
OKPYXaroUIer MPUPOJTHOU CPENIbL;, YYUTHIBATH OMTACHOCTH
BO3JICHCTBUS HA KUBBIE OPTAaHU3MBbI ONIPEICIICHHBIX
BEIIECTB, IOHUMAS CMBICII IIOKA3aTENS MPEICIbHON
JIOITYyCTUMOM KOHIEHTPALUU

-OLICHUBATh MOCIIECTBUS OBITOBOM U MPOU3BOJACTBEHHOM
JIEATEIIbBHOCTH Y€JIOBEKA C TTO3ULINI YKOJIOTUYECKOM
0e30macHOCTH

12




2. CTpyKTypa 1 coaepkaHue 001eo0pa3oBaTe/IbHOM IMCHUILIMHBI « XUMUD)

2.1 00beM JUCHUIJIMHBI U BU/AbI Y4eOHOH padoThl

Bup yyeOHo# padoThI

O0BeM B yacax

O0bem 00pa3oBaTe/IbHON NPOrPaMMBbI JUCHUIIIMHBI 72
B T.4.

OcHOBHOE coJep:KaHue 66
BT. 4..

TEOPETUYECKOE 00yUCHHE 32
MPAKTUYECKUE 3aHATUS (B T. 4. KOHTPOJIbHBIE PAaOOTHI) 24
1a00paTOpPHBIC 3aHITHUS 10
IIpogeccnoHaIbHO-OPUEHTHPOBAHHOE CO/IEPKAHHE 6
(copepkaHue NPUKJIATHOTO MOYJIsI)

BT. 4..

TEOPETUYECKOE 00yUCHHE 2
MPAKTUYECKUE 3AHATUSA 4

IIpome:xxyTouHas aTTecTALUA
(mudpepeHIUPOBAHHDII 3a4€T)
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2.2. TemaTu4yeCcKMi MJIAH M COAEPKAHUE TN CIIUTIIHHBI

Conep:xanue yueOHOIro MaTepuaJa

HaumenoBanue Oo0bem dopmMupyemblie
(ocHOBHOe M NPO(ecCHOHAIBLHO-0PUEHTHPOBAHHOE),
pa3aesioB U TeM N 4acoB KOMIIeTEeHIIUH
JiabopaTopHbIe U MPaAKTHYECKUEe 3aHATHUS, IPUKJIATHON MO1YJ/Ib
1 2 3 4
Pa3znea 1. OcHOBBI CTPOEHMS BellleCTBA 8
Tema 1.1. OcHOBHOe coiep:KkaHue 4 OK 01
Crpoenue atomoB | Teoperndeckoe o0yueHue 2
XUMHUICCKHX CoBpemenHass MoOjellb CTPOeHUST aToma. CHMBOJIMYECKHH SI3BIK  XUMHU. XUMHYECKHN DJIEMEHT.
SJICMCHTOB OnekrporHas KoH(purypamus atoma. Kimaccudukamuss XUMHUSCKHX 3JIEMEHTOB (S-, p-, d-37€MeHTHI).
fipupoaa BasentHble  9JE€KTpOHBI.  BaneHTHOCTh.  DJEKTpPOHHAs  MPUPOJAa  XUMHYECKOH  CBS3W. 2
XUMHUHCCKON CBA3N |3 51ekTpOOTPULIATENILHOCTh.  BHIABI  XMMHMYECKOH CBsA3M (KOBAaJ€HTHAs, MOHHAs, MeTaUIMYecKas,
BOJIOPOJIHAST) U CIIOCOOBI €€ 00pa3oBaHuUs
I[IpakTnyeckue 3aHATHS 2
IIpakTuyeckoe 3anusitue 1 Pemienne 3aiannii Ha UCTIOIB30BAaHUE XUMUYECKONH CUMBOJIMKY M Ha3BaHUU
COCIMHEHUI M0 HOMEHKJIAType MEXIyHApOJHOTO COK3a TEOPETHYECKOW M MPHUKIAJHON XUMHH U
TPUBHUAJILHBIX HA3BaHWUM NJIi COCTABJICHUS XUMUUYECKUX (DOPMYII IBYXaTOMHBIX COCIIMHEHHM (OKCHJIOB,
Cynb(MUI0B, THAPUAOB U T.I1.) U IPYTHX HEOPTAaHUYECKUX COETMHEHUN OTJEIBbHBIX KIIACCOB. 2
[IpakTUueckue 3a7aHusl Ha YCTAHOBJICHUE CBSI3M MEXJYy CTPOCHHUEM aTOMOB XHMHUYECKHUX JJIEMEHTOB U
MEePUOIUYECKUM HU3MEHEHHEM CBOICTB XMMHUYECKHUX 3JIEMEHTOB M UX COECIWHEHHUU B COOTBETCTBUM C
nosjokeHueM [leproinuyeckoi CUCTEMBI.
Tema 1.2. OcHoBHOe coaep:kaHue 4 OK 01
[Tepnonnueckuit IIpakTHYeckne 3aHATHA 4 OK 02
3aKOH ¥ TaOmuIa IpakTuueckoe 3ausitue 2 [lepruoauueckas cucteMa XuMudeckux semento J[.1. Menzeneesa.
JA.1. Menneneesa ®usnueckuit cmpich [lepuonnueckoro 3akona /.M. MenneneeBa. 3akOHOMEPHOCTH U3MEHEHUS CBOMCTB
XUMHUYECKHUX AJIEMEHTOB, 00Pa3yeMbIX UMHU MIPOCTHIX U CIIOKHBIX BEIIECTB B COOTBETCTBUU C
MOJIOKEHUEM XMMUYECKOTO anieMeHTa B [lepuoaudeckoit cucteme. MUpOBO33pEeHUECKOE U HAYUHOE
3HaueHue [lepuonnueckoro 3akona /.M. Menaeneesa. [Iporaossr .M. Menaeneea. OTKpbITHE HOBBIX 4

XUMHUYCCKUX 3JICMCHTOB.

Pemrenne IMPAKTUKO-OPUCHTUPOBAHHBIX TCOPETUICCKUX 3a11aH1/1171 Ha XapaKTEpHu3anuo XUMHYCCKUX
3JIEMEHTOB «MeTalInuecKrue / HEMETAINYCCKUE CBOﬁCTBa, QJICKTPOOTPUHATCIIBHOCTD XUMHWYCCKUX
9JICMCHTOB B COOTBCTCTBHHU C UX JJICKTPOHHBIM CTPOCHUEM U ITOJOXKCHHUEM B nepnonuquKoﬁ CHUCTEMC
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xumuueckux 3yemenToB .M. MeneneeBay

Pa3nen 2. Xumuueckne peakuumn 10
Tema 2.1. Tunel OcHOBHOe coiep:KkaHue 6 OK 01
XUMHYECKHX Teopernueckoe o0yuenne 2 IIK 3.1
peakuui Knaccudukanuys u TUIIBI XUMUYECKUX PEaKkUil ¢ ydacTueM Heopranudeckux BeuecTB. CocTtaBieHue

YpaBHEHUU PEaKINil COSAMHEHNUS, PA3JIOKCHHS, 3aMeIICHHsI, 0OMEHa, B T.4. pEaKIUi TOPCHHSI,

OKHCJICHUSA-BOCCTAHOBJICHHUS.

VYpaBHeHUs OKHUCIEHUS-BOccTaHOBIIEHU. CTeneHb okuciaeHusl. OKUCINUTENb U BOCCTAHOBUTENb. 2

CocraBieHre U ypaBHUBaHUE OKHCIUTEIbHO-BOCCTAHOBUTENIBHBIX PEAKIIUil METOI0M 3JIEKTPOHHOTO

Oananca. OKUCINTENbHO-BOCCTAHOBUTENIBHBIE PEAKIIUY B IPUPOJIE, IPOM3BOACTBEHHBIX ITpOLIECcCax U

YKU3ZHEJESTEIIbHOCTH OPTraHN3MOB

IIpakTHYeckne 3aHATHA 4

IIpakTuyeckoe 3ansaTue 3 KoinuecTBeHHbIE OTHOIICHHS B XUMUU. OCHOBHBIC KOJIMYECTBEHHBIC

3aKOHBI B XMMHH U PAcyeThl [0 YPABHEHUSIM XMUMHUECKUX peakuuid. Mosb Kak equHHIa KOJIHMYecTBa

BeulecTBa. MossipHas macca. 3aKOHbl COXPaHEHHUsI MAacChl M 3HEPruu. 3akoH ABoraapo. MosspHbIi 4

0o0beM razoB. OTHOCUTENbHAsI MJIOTHOCTh ra3oB. PacueThl MO ypaBHEHHUSM XUMHYECKHX pPEaKIM C

VICII0JIb30BAaHUEM Macchl, 00beMa (HOpMaJIbHbIE YCIOBHSI) I'a30B, KOJIMUECTBA BEIIECTBA
Tema 2.2. OcHOBHOe coiep:KaHue 4 OK 01
ONEKTPONIUTAYECKAs | TeopeTHUecKoe 06ydeHHe 2 OK 04
Jauccouuanus u K 3.1
MOHHEIH OOMeH Teopus ameKTpOIUTHYECKON nuccormanuu. MoHbl. DIeKTPOIUThI, HEAJIEKTPOIUTHL. Peakinmu MOHHOTO

obmeHna. CocraBieHHE peakIMii MOHHOTO OOMEHa IMyTeM COCTABIEHUS HMX IMOJHBIX M COKPAIIEHHBIX 2

MOHHBIX YpaBHEHUN. KHCIOTHO-OCHOBHBIE peakliuy. 3aJaHus Ha COCTABJIEHNE NOHHBIX PEAKIUIl

JlabopaTopHble 3aHATHUS 2

JlabopaTopnas 3ansitue Nel “Turbl XUMHUYECKUX PEAKIM~ .

HccnenoBanue TUIIOB (110 COCTaBY U KOJIMYECTBY MCXOJIHBIX U 00Pa3yIOIIMXCsl BEIIECTB) U IPU3HAKOB )

XUMHYecKHX peakiuii. [I[poBeneHune peakiuii HOHHOTO 0OMEHa, ONPeIeIeHUEe CPEIbl BOTHBIX

pacTBOPOB. 3a/laHus HA COCTaBJICHHE HOHHBIX peakluit
Paznean 3. CTpoeHue U CBOIiCTBAa HEOPTAHUYECKHX BeleCTB 16
Tema 3.1. OcHOBHOE coaepKaHue 6 OK 01
Knaccudukauys, Teopernueckoe ofyueHue 2
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HOMEHKJIaTypa u
CTpOEHHE
HEOPraHUYECKUX
BEIIECTB

[Tpenmer Heopranuueckoit xumuu. Kiaccuduxanus HeopraHuueckux BemiecTB. [IpocTsie U CI0kKHbIe
BerecTBa. OCHOBHBIC KIIACCHI CIIOKHBIX BEIIECTB (OKCHIBI, THAPOKCHU/IBI, KUCIOTHI, coH). B3anMocBs3b
HEOPraHMYECKUX BEIIECTB. ArperatHbie COCTOSHUS BemecTBa. Kpucraminueckue u aMoppHbIe
BEIeCTBA. THIBI KPUCTAIMYECKUX PELIETOK (aTOMHAs!, MOJIEKYJISIpHAs, HOHHAsI, METAITTMYECKas ).
3aBUCUMOCTh (PU3UUECKUX CBOMCTB BEIIECTBA OT TUIA KPUCTAIUTMYECKON PEHIETKU. 3aBUCHMOCTb
XMMHUYECKON aKTUBHOCTH BEIIECTB OT BHJa XMMUYECKON CBSI3M M TUIA KPHUCTAJUINYECKON PEIIETKH.
[TpryrHBI MHOTOOOpa3Nsl BEIIECTB

HpaKaneCRne 3aHATHSA

IIpakTuyeckoe 3ansaTue 4 HoMeHKi1aTypa HEOPraHMYECKUX BEIIECTB: HA3BaHUE BEUIECTBA UCXOIS U3
WX XUMUYECKON (hOPMYJIBI HIIM COCTABIICHIE XUMUYECKON (DOPMYJIBI HICXO/IS U3 Ha3BaHUS BEIIIECTBA TI0
mexayHapoanoi (MIOITAK) wnu TpuBHaibHON HOMEHKIATYpeE.

Pemenne npakTHUECKHX 3aJaHUN 1O KIacCH(PHUKAIMH, HOMEHKIAType W XUMHYECKHM (PopMyliaM
HEOPraHMYECKUX BEIUIECTB PA3IMYHBIX KIACCOB (YrapHbIM Ta3, YIJIEKHCIBIM Ta3, aMMHaK, ramieHas
W3BECTh, HETallleHasi U3BECTh, MUTHEBAS COJA U APYTHX): HA3bIBATh U COCTABJIATH (POPMYJIBI XUMUYECKUX
BEILECTB, ONPEEATh NPUHAAJIEKHOCTh K KJIaccy.

VcTounnkn XuMHYeCKOH nHPOpMaIiu (CpeICTB MacCOBOM MHpOpMAIuH, ceTh MHTepHET 1 n1pyTHe).
[Torck nHpOpPMAIK 110 HA3BAHUSIM, HICHTU(HUKATOpaM, CTPYKTYPHBIM (hopmyriam

OK 02
K 3.1

Tema 3.2. Pusuko-
XHMUYECKHE
CBOMCTBA
HCOpFaHI/I‘IeCKI/IX
BEIIECTB

OcHoBHOE CoAECpKaHUuEC

Teoperuueckoe o0yueHue

Mertamnel. O6mue Qusnueckue U XUMUYECKHE CBOMCTBAa MeTayioB. CrocoObl MOdy4yeHUs. 3HaYeHHE
METAJUIOB M HEMETAJUIOB B MPHUPOJE M JKU3HEAEATENbHOCTH 4YeJOBeKa M opraHu3MoB. Kopposus
METAaJUIOB: BHJIBI KOPPO3HH, CIIOCOOBI 3aIIUTHI METAJIOB OT KOPPO3UH

Hemeramnsl. OOmme ¢Qusnueckue M XMMHUYECKHE CBOMCTBa HEMETa/IoB. THUMHMYHBIE CBOWCTBA
HemetayuioB [V— VII rpynn. Knaccudukauns u HoMeHkIaTypa coequHeHN HemeTamioB. KpyroBopoTst
OMOT€HHBIX JIEMEHTOB B IPUPOJE

XVMHYECKHE CBOWCTBA OCHOBHBIX KJIACCOB HEOPTaHMYECKHUX BEIIECTB (OKCHI0B, TUIPOKCUIOB, KHCIIOT,
coJieii u ap.). 3aKOHOMEPHOCTH B U3BMEHEHUHU CBOMCTB MIPOCTHIX BEIIECTB, BOJIOPOIHBIX COSAMHEHUH,
BBICHIMX OKCHJIOB U THAPOKCHJIOB

[MpakTnyeckue 3aHATHS

OK 01
OK 02
I1IK 3.1
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IIpakTnyeckoe 3anaTue S5 CocTaBieHUE YPAaBHEHHI XUMHMUYECKHUX PEAKIUM C y4acTUEM MPOCTHIX U
CJIOKHBIX HEOPTraHWYECKUX BEIIECTB: METAUIOB M HEMETAJJIOB; OKCHJIOB METAJIOB, HEMETAJUIOB U
aM(pOTEepHBIX DJIEMEHTOB; HEOPraHUYECKMX KHCIOT, OCHOBAaHUNH M aM(OTEPHBIX T'HAPOKCHIOB;

HEOPraHWYECKUX COJIEH, XapaKTEPU3YIOLUX UX CBOMCTBA. 2

Penienne npakTHKO-OPUEHTUPOBAHHBIX TEOPETHYECKUX 3aJaHUM HA CBOMCTBA, COCTaB, IOJIY4YEHUE U

0e30macHOe HUCHOJIb30BAHUE BAXKHEWUIIMX HEOPraHWYECKUX BEIIECTB B OBITY M NPAKTHYECKOM

JESTEIIBHOCTH YEJIOBEKA
Tema 3.3. OcHOBHOe coiep:KaHue 2 OK 01
Unentudpuranus JlaGopaTopHbIie 3aHATHS 2 OK 02
HCOPTaHUHECCKUX JlaGopaTopHnas 3ansitue Ne2 «Mnentuukaiss HEOPraHNIECKUX BELIECTBY. OK 04
BCIICCTB Pemienne sKCnEepuMEHTAIBHBIX 3a4ay 110 XUMHUYECKMM CBOMCTBAM METAJUIOB M HEMETAJUIOB, IO

PAacIIO3HABAHUIO U MTOIIYYEHUIO COEAMHEHUN METAJNIOB U HEMETAJUIOB. )

WnenTudukanyss HEOPraHWYECKUX BEILECTB C MCIOJIb30BAaHHMEM HX (QHU3MKO-XMMHUYECKHX CBOWCTB,

XapaKTepHBIX KayeCTBEHHBIX peakuuid. KadecTBeHHBIE peakuuu Ha cynbdar-, kapOOHAT- U XJIOPUA-

AQHUOHBI, HA KATHOH aMMOHUS
Paznen 4. CTpoeHue U CBOIiCTBA OPraHNYECKUX BellleCTB 24
Tema 4.1. OcHoBHOe coJep:kaHue 4 OK 01
Knaccuduxanus, Teopernueckoe o0yueHune 2 IIK 3.1
CTPOCHHUE 1 [losiBneHne U pa3BUTHE OPTaHUYECKONM XUMUU KAk Hayku. [Ipeamer opranndecko xuMun. Mecto u
HOMEHKJIaTypa 3HAUYEHUE OPTaHNYECKOU XMMHUH B CHCTEME €CTECTBEHHBIX HayK.
OpraHUYEeCKUX XHMMHYECKOE CTPOEHHE KaK MOPSAJOK COEAMHEHHS aTOMOB B MOJIEKYJIE COIVIACHO MX BAJICHTHOCTH.
BELIECTB OcCHOBHBIE MOJOXEHUS TEOPUU XUMHUYECKOTO CTPOEHHS OpraHudeckux coeauHeHnid A.M. bytieposa.

VriepoaHslii CKEIET OpPraHWYeCKOW MOJEKYJbl. 3aBUCHUMOCTH CBOMCTB BEIIECTB OT XHUMHYECKOTO )

CTpPOEHHUs MOJIeKy1. M3omepus U u30MepBL.

[TousstTue o ¢yHkuuoHanbHOW rpynne. Panukan. IlpuHnunel kiiaccupukanuy — OpraHUYECKHUX

coequHeHU. MexayHapoaHas HOMEHKJIaTypa U MPUHIMIIBI HOMEHKJIATYpPbl OPTaHUYECKUX COEIMHEHHM.

[TonsiTre 00 a3oTcoAepKallUX COETMHEHUAX, OMOIOrMUECKH aKTUBHBIX BellecTBax (yrieBojax, Kupax,

OeKax u Jip.), BBICOKOMOJIEKYJISIPHBIX CO€AMHEHUIX (MOHOMED, IOJIUMED, CTPYKTYPHOE 3BEHO)

[MpakTnyeckue 3aHATHS 2

IIpakTuyeckoe 3anaTHe 6 HomeHkiaTypa OpPraHMY4ECKUX COEIMHEHHH OTHENBbHBIX KIIACCOB

(HachIlICHHbIe, HEHACHIIIEHHBIE M apOMAaTUYECKHE YTJIEBOJOPOJbI, CIUPTHL, (EHONBI, allbIETHIbI, )

KETOHBI, KapOOHOBBIE KUCIOTHI U Jip.) CocTaBlieHHE MOJHBIX M COKPAILlEHHBIX CTPYKTYPHBIX (OpMYJ
OpraHMYECKHUX BELIECTB OTJEIbHBIX KJIACCOB, MCIOJIb3Ysl WX Ha3BaHUS 110 CUCTEMATHYECKOH U
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TPUBUAIBHON HOMEHKIIaType (3TUJIEH, alleTUIIeH, TIulepuH, (heHo, Gpopmanpaerns, yKCycHasi KICIOoTa,

rmiuH). Pacuetsl npocreiimeii popMybl OpraHMuecKod MOJIEKYJIbl, HCXO/S M3 3JIEMEHTHOTO COCTaBa
(8 %)

Tema 4.2. CBolicTBa
OpraHUYECKUX
COCTMHEHUN

OcHOBHOe coiep:KaHue

14

TeopeTI/meCKoe oﬁyqe}me

OU3NKO-XUMUYECKHUE CBOMCTBA OpPraHMYECKUX COCIUHEHUI OTHENbHBIX KJIAccoB (OCOOEHHOCTH
KJIaccu(UKauy 1 HOMEHKJIATyphl BHYTPHU KJIacca; TOMOJIOTHYECKHH psia U obmmast GpopMyiia; nzomepus;
buznyecKkre CBOMCTBA; XUMHUYECKHE CBOMCTBA; CIIOCOOBI MOTYUYECHHS]):

— IpeAesbHbIE YIIIEBOJAOPO/bl (aJIKaHbl U IMKJIOANKaHbl). ['OpeHre MeTaHa Kak OJMH M3 OCHOBHBIX
UCTOYHUKOB TEIUIA B IPOMBIIUIEHHOCTH U ObITY. CBOMCTBA MPUPOAHBIX YIJIEBOAOPOAOB, HAXOXKICHHUE B
IIPUPOJE U IPUMEHEHUE AJIKAHOB;

— HemnpejeibHble (AIKEHbl, AJKUHBl M aJKaJWeHbl) M apoMaTHYecKHue YrieBoaopoabl. ['openue
AILETUJICHA KaK MICTOYHUK BBICOKOTEMIIEPATYPHOTI'O IIJIJAMEHU ISl CBAPKU U PE3KH METAJIIIOB

— KUCJIOPOJCOJEpIKAIINE COeTUHEHUS (CIUPTHI U (EHOIIbI, KapOOHOBBIE KUCIOTHI U 3(DUPHI, allbJETUIbI
U KETOHBI, XHUPBI, yriaeBojsl). [IpakThyeckoe NPUMEHEHHE OJTHIICHTIUKOJNS, ThuIlepuHa, (eHona.
[Ipumenenue Qopmanpaeruaa, amneTaablIeruaa, YKCYCHOM KHCIOThL. MplUla Kak COJIM  BBICHIMX
KapOOHOBBIX KHUCJIOT. MOIOIIHE CBOHCTBA MbLIa

— a30TCOJepXKallKe COeIMHEHUS (AMUHBI 1 AMUHOKHUCIIOTHI, O€JIKK). BhICOKOMOIIEKYIsIpHbIE COEAMHEHUS
(cuHTeTHYeckMe W OMOJIOTMYECKU-AaKTUBHbIE). MoOHOMEp, MOJUMEp, CTPYKTYpHOE  3BEHO.
[Tonnmepu3anyst STHIEHA KaK OCHOBHOE HAIIPaBJIEHUE €r0 MCII0JIb30BaHMSL.

I'eHeTHYeCKas CBSI3b MEXAY KJIAaCCAMH OpraHMYECKUX COCIUHEHUM

HpaKTuquKue 3aHATHUSA

IIpakTnyeckoe 3ansaTHe 7 CBOWCTBA OPraHUYECKUX COCTUHEHUIN OTNENbHBIX KJIACCOB (TPUBHAIbHAS U
MeEXIyHapoAHas HOMEHKJIaTypa, XUMUYECKHE CBOMCTBA, CIIOCOOBI MOJIyYEeHHUs): TpeelibHbIEe (aJIKaHbl U
IIUKJIOAJIKAaHbl), HeNpe/enbHble (AJIKeHbI, aJKUHBl W alKaJueHbl) M apOMaTHYeCKHEe YTIIEBOAOPOBI,
cnupThl U (heHosbl, KapOOHOBBIE KUCIOTHI U 3(UPHI, adbJAETHABl U KETOHBI, AMUHBI U aMUHOKHUCIIOTHI,
BBICOKOMOJIEKYJISIDHBIE COECIMHEHUS. 3aJaHus Ha COCTABICHHE YPABHEHUI XMMMUYECKHUX PEAKIUN C
Y4aCTHEM OPTaHMYECKUX BEIIECTB HA OCHOBAHUM MX COCTaBa U CTPOCHUS

IIpakTnyeckoe 3ansitue 8 CocraBineHne cxeM peakuuil (B TOM YHUCIE MO MPESIOKEHHBIM IeMoYKaM
MpEBpalleHN), XapaKTepU3yIOUIMX XUMHUYECKHE CBOWCTBA OPraHUYECKHUX COEAMHEHHUH OTAENbHBIX
KJIACCOB, CMOCOOBI MX TIOJyYE€HUS M Ha3BaHHE OPraHWYECKUX COEIAMHEHHH IO TPUBHMAIBHON WM
MEXIYHAPOJAHONW CHCTEMATHYECKOW HOMEHKIIAType.

Pemienue nNpakTUKO-OPUEHTUPOBAHHBIX TEOPETUYECKUX 3aJaHUM  HA CBOMCTBA OPraHUYECKHUX

OK 01
OK 02
OK 04
K 3.1
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COEIUHEHUHN OTAENbHBIX KIACCOB

JlabopaTopnasi paGora

JlaGoparopnas 3ansTue Ne 3 «IIpeBpaiieHus opraHu4eCcKuX BEUIECTB IPU HArPEBAHUK.
ITomyuyenue 3TUIIEHA U U3y4YEHUE €r0 CBOMCTB. MoOJenpoBaHue MOJIEKYJI U XUMUYECKHUX MPEBPALLCHUN
Ha IpUMEpPE dTaHa, ITUICHA, alleTUIICHA U JP.

Tema 4.3. OcHOBHOe coiep:KkaHue OK 01
Unentudurarms Teopernueckoe o0yueHue OK 02
OpTaHIICCKHuX buooprannueckue coenauHenusi. I[IpuMenenne u Ouosiormueckass poJyib yriaeBoaoB. OkucieHue OK 04
BCIIECTB, MX VIJIEBOJOB — KMCTOYHHMK SHEPrUM JKUBBIX OpraHu3mMoB. OOIacTH MNPUMEHEHHS aMUHOKHCIIOT.
SHATCHHC 1 [IpeBpamienus: OenkOB THUIIM B opraHu3me. buonormdyeckue QyHkiuu OenkoB. buonorumdeckue
TIpUMCHCHHC B byHKIMM xupoB. Posib oprannueckoil XuMuu B pelieHrH npo0seM MUIeBo 6€300acHOCTH
ObITOBOH 1 . | Ponp opranuueckoii XumMuum B pemIeHUH OpoOJIEM 3HEPreTUYecKor Oe30macHOCTH, B Pa3BUTUHU
TPOH3BOACTBCHION MEAMIIMHBI, CO3JJaHIH HOBBIX MAaTEPHUAaIOB, HOBBIX UCTOYHUKOB YHEPIUH (aJIbTEPHATUBHBIE HCTOUHUKH
ACATCIILHOCTH sHeprun). OnacHOCTh BO3/ICUCTBUS HA )KUBBIE OPraHU3Mbl OPTaHUYECKUX BEUIECTB OTACIBbHBIX KJIACCOB
HesoBeka (YrneBomopobl, CHUPTHI, (PEHONBI, XJIOPOPraHUYECKUE MPOU3BOAHBIC, ANbICTUIBI U Ap.), CMBICI

MOKa3aTelisl MPEeIbHO TIOMYCTUMOW KOHIICHTPAIIUU

JlaGopaTopHble 3aHATHSA

JladopaTopnas 3ansitue Ned4 “VneHTudukanus opraHn4eCcKuX COCTMHEHUH OTIACIbHBIX KJIACCOB™

Nnentudukanus opraHU4eCKUX COSAMHEHUN OTIEIBHBIX KJIAcCOB (Ha MpUMEpEe albJAETHUI0B, KpaxMala,

YKCYCHON KHUCIIOTBI, OEIKOB U T.II.) C UCIIOIE30BaHUEM UX (PU3UKO-XUMHUYECKUX CBOWCTB U XapaKTEPHBIX

KaueCcTBEHHbIX  peakumil.  Jlemarypaumuss  Oenka  npu  HarpeBaHud.  L[BeTHble — peakuuu

0enkoB.BO3HUKHOBEHHE aHATUTUYECKOTO CHUTHAlAa C TOYKH 3pPEHUS XHMHUYECKUX IMPOLIECCOB MPHU

MPOTEKAHWU KAY€CTBEHHOM PEaKInU, MO3BOJIAIONICH MACHTU(DHUIIUPOBATH MPEAJIOKEHHBIE OPTraHUIECKHE

BEILIECTBA
Pazpean 5. Kuneruyeckue u TepMoOAUHAMHYECKHE 3AKOHOMEPHOCTH MPOTEKAHUA XUMHYECKUX PeaKIuii
Tema 5.1 Ckopocts | OCHOBHOE coJiep:KaHue OK 01
XHMqufKHX Teopernyeckoe o0yueHue OK 02
g{eaxunn. CKOpOCTh pEaKIuu, €€ 3aBHCHMOCTh OT PAa3IUYHBIX (PAKTOPOB: MPHUPOABI PEATUPYIOMINX BEIIECTB, IIK 3.1
p;ﬁzgzzﬁze KOHILIGHTpAllUM pEarupyroumx BEIIECTB, TEMIEpPaTypbl W IUIOLIAAM PEAKIIMOHHOW MOBEPXHOCTH.

TeroBbie 3¢ (HEKTH XUMUYECKUX peakuil. DK30- U S3HIOTEPMHUUECKHE, PEAKIIH.
OO6paruMocTh peakiuii. XUMHUYECKOe DPAaBHOBECHE M €ro CMEUIeHHWE I0J JEHCTBHEM pa3IMYHbIX
(bakTOpoB (KOHLIEHTPAllUs PEareHTOB WJIM NPOAYKTOB PEaKIMH, AaBJIEHUE, TEMIEpaTypa) sl CO3TaHMs
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ONTHUMAJIBHBIX YCIOBUN NMpOTEKaHUs XuMuieckux npoueccos. [Ipunnun JlelllaTtense

IIpakTnyeckue 3aHATHS

IIpakTuyeckoe 3ansitue 9 PenieHue MpPakTUKO-OPUEHTUPOBAHHBIX 3aJaHU Ha aHanu3 (HaKTOPOB,
BIIMSIIOIIMX HAa M3MEHEHUE CKOPOCTH XHMHUYECKOW pEaKUWH, B T.4. C MO3ULUN 3KOJIOTHYECKHU
1€JIeCO00Pa3HOro MOBEICHUS B OBITY U TPYAOBOM JESATENLHOCTH B LIETSX COXPAHEHUS CBOETO 3/I0POBBS
Y OKPYXKaIOLIEH TPUPOIHON CPEIbI.

PemieHne mnpakTHUKO-OPUEHTUPOBAHHBIX 3alaHui Ha mnpuMmeHeHnue npuHnuna Jle-llatense ana
HAXOXJICHUS HAINpPaBIICHUS CMCIICHUS PABHOBECHS XHMHUYSCKON peaknuu W aHamu3 (HaKTOpoB,
BIIMSIOIIMX HA CMEIIEHUE XUMHUYECKOTr0 paBHOBECHS

Pazgea 6. PacTBOpbI
Tema 6.1. OcHoBHOe coJep:kaHue OK 01
HonsTne o TeopeTnueckoe ofydenue OK 02
pactsopax PactBopenune kak Qusnko-xumuueckuid mpouecc. PactBopbl. CriocoObl NPUTrOTOBIEHUS PacTBOPOB. OK 07
PactBopumocTs. MaccoBast 1onis  pacTBopeHHOro BemiecTBa. CMBICH TIOKa3zaTesiss MPeaesIbHO K 3.1
JIOITyCTUMON KOHLIEHTPALMH U €r0 UCIOJIb30BAHNE B OLIEHKE 3KOJIOIMUECKON 0€30acHOCTH.
[TpaBuyia 5KOJOTMYECKH 1I€JIECO00pPA3HOr0 MOBEACHUS B OBITY U TPYJIOBOW JEATENBHOCTH B LENSIX
COXPAHEHHUs CBOETO 370POBbsl U OKpPYXKAIOIIEH NMPUPOAHON CPENbl; OMACHOCTh BO3ICHCTBHS Ha >KUBBIE
OpraHU3Mbl OIPEJIEICHHBIX BEIIECTB.
Pemenue npakTuKo-OpUEHTHPOBAHHBIX PACUETHBIX 3aJlaHUM Ha pacTBOPBI, UCIOJIb3yeMble B OBITOBOM U
IIPOU3BOJICTBEHHON JESITEIbHOCTH YEJIOBEKa
Tema 6.2. OcHoBHOe coaep:kaHue OK 01
Hccnenosanme JlaGopaTopHble 3aHATHS OK 02
CBOUCTB PaCTBOPOB | Tagoparopnas 3ansitue Ne 5 «[IpHroTOBIEHHE PACTBOPOBY. OK 04
[TpuroTtoBneHne pacTBOPOB 3aaHHOM (MaccoBOU, %) KOHIEHTpaIMH (C MPaKTUKO-OPUEHTUPOBAHHBIMU IK 3.1
BOIIPOCaMH) U ONIPEAEIEHUE CPEbl BOJHBIX PACTBOPOB.
Pemenue 3a/1a4 Ha IPUTOTOBJIEHHE PACTBOPOB
IIpo¢deccnonaibHO-OpHMEHTHPOBAHHOE COJEePKaHUeE (COAepPKAHUE MPUKJIATHOTO MOLYJIs1)
Paznen 7. Xumust B ObITY ¥ IPOU3BOJACTBEHHOI 1€ATEILHOCTH YeI0BeKa OK 01
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Tema 7.1 Xumusa B [QcunoBHoe coJep;KaHue 6 OK 02
OsiTy 1 . |Teopernueckoe ooyueHue 2 OK 04
HPOMSBOACTBCHION "hy o ihre JOCTUKEHHS] XMMUUYECKON HayKu U XUMUYEeCKOW TexHosoruu. Posib xumun B obecrieueHuu OK 07
NEeATEIbHOCTH - 9 .
HeIOBEKA 9KOJIOTMUYECKOM, SJHEPIeTUYECKON U MUILEBON O€30I1aCHOCTH, pa3BUTUM MeauLuHbL. [IpaBuia noucka u ) IK 3.1

aHaJM3a XUMHUYECKOW UHGOpMaluu M3 Pa3IMYHBIX MCTOYHUKOB (Hay4yHass M ydeOHO-Hay4dHas

JUTEpaTypa, CPeJICTBA MaccoBOM nHpopMmaiyu, cetb MHTEpHET)

I[IpakTnyeckue 3aHATHS 4

IIpakTuyeckoe 3ansitue 10 Ilouck W aHanM3 KEHCOB O NPUMEHEHUM XHMHMYECKUX BEIIECTB U

TEXHOJOTHH ¢ yderoM Oynaymed mpodecCHOHANBHON NEATENbHOCTH [0 TeMaM: BaKHEHIIHe

CTPOUTEIIbHBIE MAaTEepUaibl, KOHCTPYKIIMOHHBIE MaTepUaJIbl, KPACKH, CTEKIIO, KEpaMUKa, MaTepHabl s

JJIEKTPOHMKH, HAHOMATEPHUAJIbl, TEKCTWIbHBIE BOJOKHA, HCTOYHHKU DJHEPrUU, OpPraHUYECKUE U 4

MUHEpaJIbHBIE yI00pEHUs, IEKAPCTBEHHBIE BEIIECTBA, OBITOBAS XUMHUSI.

IpakTnyeckoe 3ansaTue 11 3ammra:[IpencraBnenne pe3ynbTaToOB pemieHHs KeWCOB B (opMe MHHHU-

JIOKJIaJia ¢ Mpe3eHTaIen

IIpome:xkyTouyHas arTecTanus no gucuumnanHe (1ugdepeHMpoBaHHbIH 324€T) -

Bcero 72
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3. YciaoBus peaju3ainuu NporpaMmMbl 001e00pa3oBaTeIbHOM JUCHUIJINHbBI

3.1. TpeGoBanuss K MHUHMUMAJIbHOMY  MATEPHAJbHO-TEXHHUYECKOMY
o0ecrneuyeHu10

Peanuzanust mnporpamMMbl  AUCHUIUIMHBL TpPeOyeT HaIM4uus Y4eOHOTO
KaOWHeTa €CTECTBEHHO- HAYYHBIX AUCITUIUIMH, OCHAIIEHHOTO C COOTBETCTBHHU C
npuitoxenuem 7 OOIL.

3.2. UudopmanunonHoe odecnevyeHne 00ydeHust

Jlns  peanuzanyu  mporpaMMbl  OMOIUMOTEYHBIM (GOHI 00pa30BaTEIHLHOM
OpraHu3alliy JO0HKEH UMETh MEeYaTHbIC W/UITU AJIEKTPOHHBIE 00pa3oBaTEeIbHBIC U
WH()OPMAITMOHHBIE  PECYpChl, PEKOMEHIIOBAaHHBIE IS  HCIOJIL30BaHHUS B
00pa30BaTeNLHOM MpOoIIecce, HE CTapIiie MATH JIET C MOMEHTA U3/IaHus.

3.2.1 OcHoBHas yuyeOHasi JJUTEepaTypa

1. Pymsutuc, I'. E. Xumus: 6a30Bblil ypoBeHsb : yueOHuk / I'. E. Pynzuruc,
@. I'. ®enbaman. — Mocksa : [Ipocsemenue, 2024, — 336 ¢. — ISBN 978-5-09-
111351-8. — Texkcr : anexTpoHHbI# // JIaHb : 3IeKTPOHHO-OMOIMOTEYHAs! CUCTEMA.
— URL: https://e.lanbook.com/book/408677

3.2.2 JlonosiHUTEJIbHAS yUeOHad JJUTEepaTypa

1. AudunorenoBa, WM. B. Xumusa. bazosbiii ypoBenb: 10—I11 xkiacchi :
yueOHUK Juisi  cpenHero  oOmero  oOpasoBanus/ WM. B. AudunoreHona,
A. B. ba6bkos, B. A. IlonikoB. — 2-¢ u3x., uctp. u non. — Mocksa : M3gaTenbcTBo
FOpaiit, 2024. — 290 c¢. — (O6meoOpazoBaTenbublil k). — ISBN 978-5-534-
16098-7. — Texcr : anekTponHbiii // O6pa3oBarenbHas miatdopma FOpait [cait].
— URL: https://urait.ru/bcode/544870

2. AupunorenoBa, WM. B. Xumus : yyeOHUK M TPAKTUKYM ISl CPEIHETO
npodeccuoHanbHOro  obpaszoBanusi/  W. B. Andunorenora, A. B. baOkos,
B. A. IlonkoB. — 2-¢ u3g., ucnp. u gon. — Mocksa : M3garensctBo HOpailt,
2024. — 291 c.— (IlpodeccuonanbHoe obpazoBanue). — [SBN 978-5-534-
11719-6. — Texkct : anexkTponHsbIil // O6pazoBaTenbHas wiargopma FOpaiit [caiT].
— URL: https://urait.ru/bcode/538526

3. AmapueB, A.MW. Ob6mas xumusi. COOpHUK 3alaHUil C TpPUMEpPaMU
perieHuit : yueOHOoe mocoOue Mg CpeaHEero MpoecCHOHAIBHOTO 00pa3oBaHUs /

A. W. Anapues, JI. 1. Aponnna. — 2-e w3n., ucnp. W jgom. — Mocksa :
M3narenscTBo FOpaiit, 2024. — 127 ¢. — (IIpodeccnonanpHoe oOpazoBaHue). —
ISBN 978-5-534-09932-4. — Tekct : osnektpoHHbli // OOpa3zoBarenbHas

matgopma FOpaiit [caiiT]. — URL: https://urait.ru/bcode/539181

4. I'abpuensn, O. C. Xumus: 10-i knacc: 0a30BbIM ypoBeHb : yueOHUK / O.
C. I'abpuensn, U. I'. Octpoymos, C. A. CragkoB. — 5-e uza., ctep. — Mockaa :
[Ipoceemenne, 2023. — 128 c. — ISBN 978-5-09-107222-8. — Tekcr :
ANEKTPOHHBIN //  JlaHb : 2JIeKTpOHHO-OMOMoTeuHass cuctemMa. — URL:
https://e.lanbook.com/book/335039
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5. Tabpuensu, O. C. Xumus: 11-if kinacc: 6a30BbIi ypoBeHb : yueOHuk / O.
C. I'abpuensan, U. I'. Octpoymos, C. A. CragkoB. — 5-e uza., crep. — Mockaa :
[Ipocemenne, 2023. — 127 c. — ISBN 978-5-09-103623-7. — Teker :
AEKTPOHHEIN //  JlaHp : onekTpoHHO-OMOMMoOTeyHass cucrema. — URL:
https://e.lanbook.com/book/335036

6. MapteiHoBa, T.B. Xumus : yd4eOHMK M NPaKTUKYM IJIs CpPEIHEro
npodeccuonansHoro  obpaszoBanus/ T. B. MapteiHOBa, . B. ApTamonosa,

E. b. 'onynoB ; mox obmeit pexakuueit T. B. MapteiHOBON. — 2-€ W31., UCIIP. U
non. — Mocksa : U3gatenbctBo FOpaiit, 2024. — 368 c¢. — (IIpodeccuonanbHoe
oOpazoBanue). — ISBN 978-5-534-11018-0. — TekcT : 5JIEKTpOHHBIN //
OO6pazoBaTenbHas miatgopma FOpaiit [caiT]. —

URL: https://urait.ru/bcode/536721
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4. KOHTPOJIb M OLIEHKA Pe3YyJbTATOB OCBOCHHS 0011e00pa30BaTeIbHOM

JTUCIHUILINHBI

KoHTpo/ibu olleHKAa PAaCKPBIBAIOTCS Yepe3 MUCIUIIMHAPHBIC PE3yJIbTaThI,
YCBOCHHBIC 3HAHUS U MMPUOOPETEHHBIC O0YYAIONIMMICS YMEHHS, HAIIPABJICHHBIC HA
dbopmupoBaHre 00MUX ¥ MPOHEeCCHOHATBHBIX KOMITETESHITHN.

Oo6man/npodeccuoHaabHast
KOMIETEeHIIUs

Paszngen/Tema

Tun oeHoYHbIX MEePONPUATHH

OK 01.

Br16upatb criocoOst
penieHus 3a1a4
npodecCHOHATBLHOM
JeSATEIbHOCTH
MMPUMCHHUTCIILHO K
Pa3IUYHBIM KOHTEKCTaM

P1, Temsr 1.1,1.2

P2, Temsr 2.1., 2.2, I1-o/c
P 3, Temsr 3.1., 3.2, 3.3, II-
o/c

P4, Tems1 4.1,4.2, 4.3, I1-
o/c

P 5, Tema 5.1

P 6, Temsl 6.1, 6.2, I1-o/c
P 7, Temn 7.1, I1-o/c

- YCTHBIH OIIpPOC;

- TECTUPOBaHHUE;

- caMoCToOsITeNbHAs paboTa;

- IPAKTUYECKOE 3aHSITHE;

- 1abOpaTOPHOE 3AHSITHE;

- nudepeHITMPOBaHHBIN 3a4eT

OK 02. Hcnonb3oBaTh
COBpPEMEHHBIE CPEICTBA
MOKCKA, aHaJIN3a U
WHTEPIPETALNH
uHpopmanuu u
MH(pOpPMalLlMOHHbIE
TEXHOJIOTHH IS
BBITIOJIHEHHUS 337124

P1,Temal.2

P 3, Temsr 3.1., 3.2, 3.3, II-
o/c

P 4, Temsr 4.2, 4.3, I1-o/c
P 5, Tema 5.1

P 6, Tems! 6.1, 6.2, I1-o/c
P 7, Temnr 7.1, I1-o/c

- YCTHBIH OIpOC;

- TECTHPOBAHHUE;

- caMOCTOsATeNbHas paboTa;

- IPAKTUYECKOE 3aHITHE;

- 1a0opaToOpHOE 3aHATHE;

- muddepeHIPOBAHHBINA 3a4eT

npodeccuoHanbHOM

JIeITEIIbHOCTH

OK 04. P 2, Temsr 2.2, I1-0/c - YCTHBIH OIIpPOC;
D deKkTuBHO P 3, Temsr 3.3 - TECTUPOBAHHE;

B3aMMOJIENCTBOBATh U
paboTaTh B KOJJIEKTUBE U
KOMaH/e

P 4, Tems1 4.2, 4.3, T1-o/c
P 6, Temsn1 6.2, I1-o/c
P 7, Temsr 7.1, I1-0/c

- camMocCTosATeNbHas paboTa;

- IPAKTUYECKOE 3aHATHUE;

- 1a0OpaToOpHOE 3aHATHE;

- i epeHIpOBaHHBIN 3a4eT

OK 07

CopelicTBOBaTH
COXPAHEHUIO OKPYKaIOIIEH
cpenpl,
pecypcocOepeKeHHUIO,
MPUMEHSTh 3HAHUS 00
U3MCHEHUH KJIMMarTa,
MIPUHIIUIIBI OEPEKITUBOTO
MIPOU3BOJICTBA, 3P PEKTUBHO
JIECTBOBATH B
Ype3BBIYANHBIX CHTYAITUSIX

P 4, Temsr 4.1, I1-0/c
P 6, Tems! 6.1, I1-o/c
P 7, Tems! 7.1, I1-0/c

- YCTHBIH OIIpOC;

- TECTUPOBAHHUE;

- camMocCTosATeNbHas paboTa;

- IPaKTUYECKOE 3aHATHUE;

- 1a0opaToOpHOE 3aHATHE;

- i epeHIpOBaHHBIN 3a4eT

1K 3.1. IInanuposats u
OpraHU30BBIBATH PabOTy MO
TPaHCIIOPTHO-
JIOTUCTHUYECKOMY
00CcITy)KHBaHUIO B cepe

P 2, Temsr 21., 2.2, T1-0/c
P 3, Tema 3.1, 3.2, I1-o/c
P4, Tema4.1,4.2, I1-o/c
P 6, Tema 6.1, I1-o/c
P 7, Tema 7.1, I1-o/c

- YCTHBIH OIIPOC;

- TECTUPOBAHHUE;

- caMOCTOsATeNbHas paboTa;

- IPAKTUYECKOE 3aHATHE;

- 1a0opaTopHOE 3aHATHE,

- nudepeHITMpPOBaHHBIN 3a9€T
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I'PY30BBIX IIEPEBO3OK
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