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1. OBIIASI XAPAKTEPUCTUKA IPUMEPHOM PABOYEM ITPOT'PAMMBbBI
OBIIIEOBPA3OBATEJIBHOM JUCHUNJIAHBI «XUMMUS»

1.1. MecTo IMCHUILVIMHBI B CTPYKTYpe OCHOBHOI TmpodeccuoHaIbHOI
00pa3oBaTeIbHOI MPOrPaMMBbI

HopmaTrBHYIO NMPaBOBYIO OCHOBY pealiM3allid CPEIHEro oOmiero o0pa3oBaHus, B Mpeieaax
OCBOCHHSI OCHOBHBIX 00pa30BaTENbHBIX IMPOrpaMM CpPeIHEro MpodeccuoHanbHOTO 00pa30BaHUs,
COCTaBJISIFOT:

» GenepanbHblii 3aK0H OT 29.12.2012 1. Ne 273-03 «O6 obpazosanuu B Poccuiickoit ®enepaunn» (B

pen. ®enepanbHoro 3akoHa ot 24.09.2022 N 371-D3);

. [Tpuxaz Munobpuayku Poccun ot 17.05.2012 1. Ne 413 «O6 yrBepxkaeHuu henepaibHOro

roCyIapCTBEHHOTO 00pa30BaTEIBLHOTO CpeaHero odmiero odpaszoBanus» (B pen. [Ipukaza Munmnpoca

ot 12.08.2022 N 732-®3);

o Ilpukaz MunoOpnayku Poccun ot 14.06.2013 r. Ne 464 «O6 yrBepxaenuu Ilopsinka
OpraHM3alliii ¥ OCYIIECTBICHHS 00pa30oBaTebHON JESATENbHOCTH 10 00pa30BaTEIbHBIM
porpaMMmaM CpeHero npodeccruoHaIbHOro 00pa3oBaHus» (mpekpamaet aeictaue ¢ 01.03.2023

r.);

o [Ilpukaz MunucrepcTBa npocsemienns Poccuiickoit @enepamun ot 24.08.2022 Ne 762 «O06
yrBepxaeHun [lopsiika opraHu3aldd W OCYIIECTBIEHHUS 00pa3oBaTENbHOU NEATEIHHOCTH IO
00pa3oBaTebHBIM MPOrpaMMaM CPEIHETO MPOPECCHOHATHLHOTO 00pa30BaHMs» (BCTYMAET B CHILY
¢ 01.03.2023);

o [Ilpuka3z Munnpocsemienuss Poccun ot 23.11.2022 No 1014 «OO6 ytBepxkaeHun denepaibHON
00pa3oBaTeNbHON MPOrpaMMBbI CpPEHETO 00IIero 00pa30BaHUS.

OOmeobpa3oBarenbHas JUCHMIUIMHA «XUMHUS» H3ydaeTcss Ha 0a30BOM ypOBHE B
00111e00pa30BaTeIbHOM IHUKJIE YIEOHOTO TIaHa OCHOBHOW MPOQECCHOHAIIBHONW 00pa30BaTeIbHOM
nporpammsl crieruanbHocTeit 23.02.05 «Oxcmryaraiys TpaHCIIOPTHOTO 3JIEKTPOOOOPYA0BaHUS U
aBTOMATHKH (10 BUIAM TPAHCIIOPTA, 32 UCKITIOYEHUEM BOIHOTO)»

TpynoeMKOCTh AUCHUITINHBI «XUMHUS» Ha 0a30BOM YpOBHE COCTaBIsieT 72 yaca, U3 KOTOPBIX
64 waca — 0a30BbIA MOAydh (6 pasmenoB) W 6 YacoB — MPHKIAIHON MOIYJIh IPAKTHKO-
OpPUEHTHPOBAHHOE COJIEPIKAHMSI, TIPHYEM 22 3aIITaHMPOBAHHBIX Ja00paTOPHO-TIPAKTHUECKUX padbOT
Takxke BKIO4aT 10 paboT ¢ mpodeccnoHaabHOM HAIPaBIEHHOCTHIO.

IIpukitagHOM MOIYJIb BKJIIOYAET OJUH pa3Je.

Pazpen 7 «XuMusg B IPOU3BOJACTBEHHOM JEATEIBHOCTU YEIOBEKA» pEAIU3yeTcs Ul
npodeccuit/cnennaibHOCTe!, CBI3aHHBIX € HKOJIOTHUECKON 0€30MMacHOCTBIO M OLIEHKOM MOCIIe/ICTBHIM
MIPOU3BOJICTBEHHON JI€ATENbHOCTH, MO OTpacisM Oynymed NnpopecCHOHaNbHON esSTEIbHOCTH
oOydJaronuxcs.

PaccmarpuBaroTcss HOBeHIIME JOCTHKEHUSI XUMAYECKON HAYKH U XUMUYECKON TEXHOJIOTHU.

Taxke mnpodeccHOHANBHBIH MOIYJIb OTPAXKAeTCd B OINPEACICHHBIX TeMaxX JUCLMIIIMHEI
IIPAKTUYECKOU YaCTBIO.



1.2. Heau 1 miiaHupyeMblie pe3yabTaThbl 0CBOCHUS IUCIUTIIUHbI

1.2.1. leau u 327244 AUCUUIJIMHBI

DOopMHUpPOBAaHUE Yy CTYIEHTOB IPEACTABICHUSA O XMUMMYECKOM COCTaBISAIOIIEH €CTECTBEHHO-
HAyYyHOW KapTUHBl MHUpa KaK OCHOBBI IPHUHSTHS PEIIEHUN B KU3HEHHBIX U IPOU3BOACTBEHHBIX
CUTYalUsX, OTBETCTBEHHOIO ITIOBEICHUS B IPUPOJHOM Cpeae.

3aga4u AUCHHUILIMHBL:

1) chopmupoBaTh NOHMMaHUE 3aKOHOMEPHOCTEH NPOTEKaHUS XMMUYECKHX IPOLIECCOB U
ABJICHUM B OKPY)KAIOIIEH Cpele, LEJIOCTHOM HAayyHOM KapTUHBI MHpa, B3aUMOCBS3U U
B3aMMO3aBHCUMOCTH €CTECTBEHHBIX HAYK;

2) pa3BUTb YMEHHUS COCTaBIATH (OPMYNBI HEOPraHWYECKMX M OpPraHMYECKHX BEIIECTB,
YPaBHEHUS XMMMUECKHUX peakUuid, OOBSCHATh UX CMBICI, WHTEPIPETUPOBATh PE3YJIbTATHI
XUMHUYECKHUX IKCIIEPUMEHTOB,

3) cdopmupoBaTh HABBIKM IPOBEACHUS MPOCTEHIINX XUMHUECKUX SKCIIEPUMEHTAIbHBIX
UCCIIEIOBAaHUM C COOJIIOZCHNEM IpaBUil 0€30IaCHOTO OOpalleHUs ¢ BELIeCTBaMHU U J1a00paTOPHBIM
000pyI0BaHUEM;

4) pa3BUTh YMEHMs HCIOJIb30BaTh HMH(GOPMAIMIO XMMUYECKOIO XapakTepa W3 Pa3IM4HbIX
HCTOYHUKOB;

5) copmupoBaTh yMEHHUS IPOrHO3UPOBATH MOCIEACTBUS CBOEH AESITEIbHOCTH U XUMHUYECKUX
IPUPOJIHBIX, OBITOBBIX U IPOU3BOJCTBEHHBIX IPOLIECCOB,;

6) chopMupoBaTh MOHUMAHHE 3HAYMMOCTH JIOCTH)KEHUN XMMHUYECKONM HAyKM U TEXHOJOTUH
JUIS Pa3BUTHS COLMAIIBHON U TPOU3BOJCTBEHHOM cdep.

I[ef[TeJ'II)HOCTI) YUYUTCIIA B O6y‘-I€HI/II/I XUMHUHU JOJIDKHA OBITH HarpaBJICHa Ha OOCTHXXCHHUC
00YYaIOUIMMUCS CIICAYIOIIUX JUYHOCHHBIX PE3YTbMaAmos:

» B IICHHOCTHO-OPUEHTAIIMOHHOW Cepe — YyBCTBO TOPAOCTH 32 POCCUHCKYIO XUMHUYECKYIO
HAayKy, TYMaHHU3M, OTHOIIIEHUE K TPYAY, LEIECYCTPEMIICHHOCTE;

» B TPYAOBOH cepe — rOTOBHOCTh K OCO3HAHHOMY BBIOODY JNanbHeHel 00pa3oBaTenbHON U
npodeccuoHaNbHON TPaeKTOPHUY;

» B TO3HaBaTelbHOW (KOTHUTUBHOM, WHTEIUIEKTYaJbHOH) cepe — yMEHHUE YyIpaBiIiATh CBOCH
II03HABATEIbHON 1A TETBHOCTBIO.

>

Mem anpeom emHnbimu pesyiomamamu OCBOCHH BbIITYCKHUKAMU IPOrpaMMBI 10 XUMHUH ABJIAIOTCA:

» WCHIOJNB30BaHWE YMEHUI M HaBBIKOB DPa3IMYHBIX BHUJIOB IO3HABATEIBbHOW IEATEIHLHOCTH,
NPUMEHEHUH OCHOBHBIX METOJOB IMO3HAHHUS (CHCTEMHO-MH(MOPMAIMOHHBIN aHAIN3,
MOJICIIMPOBAHME) JJIS1 U3YUEHUS PAa3IMUHBIX CTOPOH OKPY)KAIOIIEeH e CTBUTENIbHOCTH;
WCITOJIb30BAaHNE OCHOBHBIX MHTEJUIEKTYaJIbHBIX ONEpaLUil:

(dopMynUpoBaHUE TUIIOTE3, AHAIM3 M CHHTE3, CpPaBHEHHUE, 00OOIIEHHE, CHUCTeMaTH3aIus,
BBISIBJICHHE TPUYMHHO-CIICCTBEHHBIX CBSI3€H, TIOMCK aHAJIOTOB;

yYMEHHUE TeHepupOBaTh UACH U ONPEIENATh CPEICTBA, HEOOXOAUMBIE I UX pealn3alluy;
YMEHHUE ONpEeAeNaTh LENN U 337a4l JeSITeIbHOCTH, BEIOMPATh CPEICTBA pealu3aluy LEelnu U
IIPUMEHSATH UX Ha IIPAKTUKE;

UCIIOJIb30BaHNE PA3IMYHBIX HCTOYHUKOB JJISl TONYYEHHMs] XUMHUYECKOM HH(OpMaIMH,
MOHMMaHHE 3aBUCHUMOCTH COJepXkaHus U (POpMBI TpeAcTaBieHUss MHPOPMAIUH OT Ieeit
KOMMYHUKAaIUU U aJipecara.

YV VYV VYV



B oGnactu npeomemmnuvix pezynbmamoB n3yueHrue XUMHUH TPEJOCTABISET BOZMOXKHOCTh HA CTYIIEHU
CpemHero (IMOJIHOT0) 00IIero 00pa3oBaHus HAYYUThCS:

Ha 0a3060M ypOoBHE

1) 6 nosnasamenvuou cghepe —

a) aBaTh ONpPEACICHUS N3yUCHHBIM MTOHATHIM;

0) omHCHIBaTh JIEMOHCTPAI[MOHHBIE W CAMOCTOSITEIILHO IPOBEJICHHBIC SKCIIEPUMEHTHI,
UCTIONB3YS JIJISl 3TOTO €CTECTBEHHBIN (PYCCKUI, POAHON) SI3BIK M SI3bIK XHUMUHU;

B) OIKCBHIBATh W pa3nyaTh W3YYCHHBIE KJIACCHI HEOPTraHMYECKHX ¢ OPraHUYeCKHX
COCTMHEHUH, XUMUYECKHE PEaKIUH;

I') KJ1acCU(PUIIUPOBATH U3YUCHHBIC OOBEKTHI U SIBJICHUS;

1) HaOJIIOJaTh JIEMOHCTPUPYEMBIE M CAMOCTOSTEIBHO IPOBOJWUMBIC OIBITHI, XUMHYECKUE
pEaKIMu, MPOTEKAIOIINE B IPUPOJIC U B OBITY;

€) JenaTh BBIBOJABI W YMO3aKIIOUCHUS W3 HAONIOJIECHUH, W3YYCHHBIX XHUMHUYCCKUX
3aKOHOMEPHOCTEH, MPOrHO3MPOBATh CBOMCTBA HEW3YYCHHBIX BEIICCTB 110 AHAIOTHH CO
CBOWCTBAMH U3YYCHHBIX;

) CTPYKTYPHPOBATh H3yYCHHBI MaTepUa,

3) HHTEPIPETUPOBATH XUMHUECKYI0 WH(OPMAIIHIO, TIOTYYCHHYIO U3 IPYTUX UCTOYHUKOB;

1) ONKCHIBATh CTPOCHHE aTOMOB 3JieMeHTOB [—IV meprozaa ¢ ucnonbp30BaHUEM JICKTPOHHBIX
KOH(UTrypaluii aTOMOB;

K) MOJCIUPOBATh CTPOCHUE MPOCTCUIINX MOJICKYJ HEOPTaHWYECKUX W OPraHuYeCKHX
BEIIIECTB, KPUCTAIIIOB,;

2) 8 YeHHOCMHO-0PUEHMAYUOHHOU chepe —

AHAJIM3UPOBAT W OHOCHHUBATL IIOCICACTBUA  JIA OKPY)KaI-OH_[eﬁ Cpeabl OBITOBOM |
HpOI/ISBO,Z[CTBeHHOﬁ JACATCIIBHOCTH 4YCJIOBCKA, CBSI3aHHOM C nepepa60TK0171 BCHICCTB,

3) 6 mpyoosoti cihepe —

MMpOBOANTH XUMHYECKHH OKCIICPUMCHT,

4) 6 chepe uzuueckoii Kyromypor —

OKa3bIBaTh MEPBYIO MOMOIIL IPU OTPABIEHUIX, OXKOrax M JAPYIMX TpaBMaX, CBA3aHHBIX C
BElIECTBaMU U J1a00paTOPHBIM 000PYJOBAHUEM.

BoinyckHUK, 0CBOMBIIHI 00pa30BaTeIbHYI0 IPOTPaAMMY, J0JIKEH 00J1a1aTh CJIeTYI0IHMHA
o0muUMH KoMmneTeHuusamu (aajee - OK):

OK 01. Beibupats criocoOsbl pemieHus 3a1ay npo(eccHoHaNbHON NesITeIbHOCTH TPUMEHUTEIBHO K
pa3IMYHbIM KOHTEKCTaM;

OK 02. Mcnonp30BaTh COBpEMEHHBIE CPEJICTBA MOKCKA, aHAIN3a U UHTEpIpeTallui HHOpMaLuy 1
UH(POPMALIMOHHBIE TEXHOJIOTHH JUIs BBITIOJIHEHHS 3314 PO eCCHOHATBHOM eI TeTbHOCTH;

OK 03. [TnaHupoBaTh U peaan30BbIBaTh COOCTBEHHOE MPO(HECCHOHATEHOE U TMYHOCTHOE PA3BUTHE,
MpeIPUHUMATEIBCKYIO I€ATEIbHOCTh B TpodeccuoHanbHoM chepe, HCIob30BaTh 3HAHUS 10
(MHAHCOBON TPaMOTHOCTH B PA3JIMYHBIX JKU3HEHHBIX CUTYallHUAX;

OK 04. D¢ddexTrBHO B3aMMOACHCTBOBATH 1 pabOTaTh B KOJUIEKTUBE  KOMaH/IE;



OK 05. Ocy1iecTBasiTh YCTHYIO M MUCbMEHHYI0 KOMMYHUKAIMIO HA TOCYJJAPCTBEHHOM SI3bIKE
Poccutickoii denepanuu ¢ y4eToM 0COOCHHOCTEH COIMAIBHOTO M KYJIbTYPHOTO KOHTEKCTA;

OK 06. ITposaBisATh rpak IaHCKO-MATPUOTUYECKYIO MO3UIIUI0, JEMOHCTPUPOBATH OCO3ZHAHHOE
MOBE/ICHNE HAa OCHOBE TPAJAUIIMOHHBIX OOIICYEIIOBEYECKUX [IEHHOCTEH, B TOM YHCIIE C YIETOM
rapMOHHU3aUU MEKHALMOHAIBHBIX U MEKPEJIIUTHO3HBIX OTHOLIEHHUH, IPUMEHSTh CTaHAapThI
AHTUKOPPYIIIMOHHOTO MTOBEACHUS;

OK 07. CogeiicTBOBaTh COXpaHEHHUIO OKPYKAIOIICH CPeIbl, pECYypcocOepeKEeHHIO, TPUMEHSThH
3HaHMS 00 M3MEHEHUH KIMMAaTa, IIPUHIUITEI OEPEKINBOTO POU3BOICTBA, 3()(HEKTUBHO e CTBOBATD
B UPE3BBIYANHBIX CUTYALMSIX;

OK 08. Ucnonp3oBath cpeacTBa GU3NIECKOI KYIbTYphI U COXPAaHEHHS U YKPETIICHHS 310POBbS B
nporuecce NpodhecCHOHANBHON AATEILHOCTH U NOAJICPKaHUS HEOOXOJMMOT0 YPOBHS (PH3MUYECKOI
MOJrOTOBJICHHOCTH;

OK 09. [Tonmp30oBaThbcs MpodecCHOHATHHON TOKyMEHTAINEH Ha TOCYAapCTBEHHOM U HHOCTPAaHHOM
SI3BIKAX.

BeinyckHUK, 0CBOMBIINIT 00pa30BaTe/IbHYI0 IPOrPaMMYy, T0JIKeH 00/1a1aTh
npogeccnoHAIbHBIMM KoMIleTeHIMAMHE (7asee - IIK), cooTBeTCcTBYIOIIMMH OCHOBHBIM BH/IaM
NesITeIbHOCTH:

[1K 1. OcymiecTBIATh 3KCIUTyaTallUI0 TPAHCIIOPTHOTO 3JIEKTPOOOOPYAOBAHUS U aBTOMATUKH.
IIK 1.1. Oprann3zoBaTh 3KCILTyaTall0, TEXHUYECKOE 00CTYKUBAaHNE U PEMOHT U3/1ETHIl
TPAHCHOPTHOT'O 3JEKTPOOOOPYIOBaHUS U aBTOMATHUKH.

IIK 1.2. KOHTpOHI/IpOBaTB X0 U Ka4C€CTBO BBIITOJTHCHHUA pa60T M0 TCXHUYCCKOMY O6CJ'Iy>KI/IBaHI/IIO u
PEMOHTY TPAHCIIOPTHOTO 3J'IeKTp0060py,Z[OBaHI/I${ 1 aBTOMATUKH.

1K 1.3. KoHTpoarpoBaTh TEXHUYECKOE COCTOSIHUE TPAHCIIOPTHOTO AJIEKTPOOOOPYIOBAHUS U
aBTOMATHKH, HAXOASAIINXCS B OKCILTyaTalluu.

[1K 1.4. CoctaBnsath AeQeKTHbIC BEJOMOCTH U OTUETHYIO TOKYMEHTAIIUIO.

[IK 1.5. HaxoauTe noJjiokeHue JeTaleid, arperaToB B IBUTAaTelIe U Ha aBTOTPAHCIIOPTHOM CPEJICTBE
I1K 2.0praan3oBbIBaTh AEATENBHOCTh KOJJIEKTUBA UCTIOJHUTENEH.

I1K 2.1. Opranu3oBbIBaTh pabOTy KOJIJIEKTHBA UCHIOTHUTEIEH.

1K 2.2. [1nanupoBaTh U OpraHU30BBIBATH IPOU3BOICTBEHHBIE PAOOTHI.

[1K 2.3. BeiOupath onTUMaIbHbIE PEIIEHUS B HECTAHIAPTHBIX CUTYaIHX.

1K 2.4. KoHTpoIMpoBaTh M OLIEHWBATH KAYECTBO BHIMIOJIHSAEMBIX padoT.

[1K 2.5. OneHnBaTh SKOHOMUYECKYIO A (PEKTHUBHOCTD IKCIUTYaTAIMOHHOMN IESITeIbHOCTH.

[1K 2.6. ObecnieunBaTh cOOIIOICHNE TEXHUKN OE30MMaCHOCTH Ha BBEPEHHOM MTPOU3BOJICTBEHHOM
y4dacTke.



I1K 2.7. Pa3zpabatpiBaTh MpeiI0KEHUS 110 COBEPIICHCTBOBAHUIO JEATEIHHOCTH
NoJipa3/iesieHus, TEXHUYECKOMY OOCIIY>)KUBAaHHUIO M PEMOHTY TPAHCIOPTHBIX CPE/ICTB.
I1K 3. YyacTBOBaTh B KOHCTPYKTOPCKO-TEXHOJIOTMYECKOUN padoTe.

[1K 3.1. PazpabaTbIiBaTh TEXHOJIOTUYECKHE TPOIIECCHl U3TOTOBICHHS U PEMOHTA JIeTalleH, Y3JI0B U
U3JIeNTUI TPAHCIIOPTHOTO 3JIEKTPOOOOPYIOBAHMS B COOTBETCTBUU C HOPMATHBHOM IOKyMEHTALIUEH.

1K 3.2. IIpoeKTupoBaTh U paCCYUTHIBATH TEXHOJIOTUICCKUE MPUCITIOCOOICHUS JAJIsI TPOU3BOJICTBA U
PEMOHTA AeTaleH, Y3JI0B U U3AETHA TPAaHCIIOPTHOT'O 3JIEKTPOOOOPYIOBAaHHS B COOTBETCTBUH C
TpeboBaHusIMU EquHOM cucTeMBbl KOHCTPYKTOpPCKOM nokymeHTanuu (nanee - ECK]I).

[1K 3.3. BBIMONHITH ONBITHO-IKCIIEPUMEHTAIBHEIC PA0OTHI IO COKPAIIEHUIO CPOKOB PEMOHTA,
CHIDKEHHIO ce0eCTOMMOCTH, TIOBBIIIEHHIO KauyecTBa padoT M pecypca JeTaleH.

[1K 3.4. OdopMIIATE KOHCTPYKTOPCKYIO U TEXHOJIOTHYECKYIO JOKYMEHTAIHIO.

1K 3.5. Opranu3oBaTh 3KCILTyaTallMI0 TEXHOJIOTHUECKONH OCHACTKU U MPOCTEHUIITNX
TEXHOJIOTHYECKHUX MPUCIIOCOOTICHUH.

[1K 4.ITpoBOIUTH AMATHOCTUPOBAHKE TPAHCIIOPTHOTO 3IEKTPOOOOPYIOBAHUS U ABTOMATHUKH.

[IK 4.1. OnpenensiTe TEXHUYECKOE COCTOSTHUE AETAJICH, Y310B U U3 TPAHCIIOPTHOTO
3EKTPOOOOPYIOBAaHUS M ABTOMATHKHU.



1.2.2. Ilnanupyembie pe3yJabTAThbl OCBOCHHA 001Ie00pa3oBaTeJbHON AUCHUILIMHBI B cooTBeTcTBMU ¢ PI'OC CIIO n

Ha ocHoBe PT'OC COO
Koa u IlianupyemMble pe3yJibTaThl 0CBOCHHS! A CHUILIHHBI
HAMMEHOBaHHE
(popmupyembix N )
KOMIMeTeHI i Obume JMCHMILIMHAPHDBIE

OK 01. Beibupats
CIOCOOBI pelIeHus
3a1a4
npodeccroHanbHO
¥ IeITEeILHOCTH
MPUMEHHUTENBHO K
Ppa3IMIHBIM
KOHTEKCTaM

B yacTH TPYA0BOr0 BOCHUTAHMSA:

- TOTOBHOCTh K TpPYAYy, OCO3HAaHHE IIEHHOCTH MacTepCTBa,
Tpynoarodue;

- TOTOBHOCTh K aKTHBHOM JEATETLHOCTH TEXHOIOTHIECKON H
COIMATLHON HANPaBIEHHOCTH, CIIOCOOHOCTh WHHUIIMMPOBATE,

IUIAHAPOBaTh W CaMOCTOSATENBHO  BBINOJHATH — TaKYyIO
JeATEIIbHOCTB;
- HWHTEpeC K pa3IuuHbIM cdepaM MpodecCHOHATBHON
JIeSITETIbHOCTH,
Osiagenne YHUBeEpCAJIbLHBIMH y4eOHbIMH

NMO3HABATEILHLIMH JeiCTBUSIMHU:

a) 0a30BbIe JIOTHYECKHE eliCTBUA.

- CaMOCTOSTENILHO (hOPMYJIMPOBAaTh W AKTyalU3UPOBATh
npobJeMy, pacCMaTPUBATh €€ BCECTOPOHHE;

- yCTaHaBJIMBATh CYIIECTBEHHbBIH MPU3HAK WA OCHOBAHUS
JUTSL CpaBHEHMS, KIacCU(PUKAIINHA U 0000IICHNS;

- OIpEAENATh UENH JAEATEIbHOCTH, 33a]aBaTh MapaMeTpbl U
KPUTEPHH UX TOCTHKCHUS;

- BBUIBJIATH  3aKOHOMEPHOCTH H
paccMaTpuBaeMbIX SIBICHUSX;

IIPOTUBOPLCHUSL B

- BHOCUTb KOPPEKTHBbl B J€ATEIbHOCTh, OIICHUBATH
COOTBETCTBHUE pE3YJIbTaTOB LENAM, OLEHUBATb PHUCKHU
MOCIIEICTBUN IeSITEILHOCTH;

- pa3BuUBaTh KpPEaTUBHOE MBIIUICEHUE IIPU  PEIICHUH

XKU3HEHHBIX TIPOOIIEM
0) 0a3oBbIe HcCCIEA0BATEIbLCKHE TeHCTBU:

- BIIaIETh CUCTEMON XMMUYECKUX 3HAHUH, KOTOpasi BKJIIOYAEeT: OCHOBOMOJIATAOIE TOHATUS
(XMMHYECKHH DJIEMEHT, aToM, OJIeKTpOHHas o0oyiouka aroma, S-, p-, O-JEKTPOHHBIC
opOuTanM aToOMOB, HOH, MOJEKyJa, BaJICHTHOCTb, 3JIEKTPOOTPULATENbHOCTh, CTEIEHb
OKHCIJICHHS, XMMHUYECKas CBA3b, MOJb, MOJISIPHAas Macca, MOJSPHBIA OOBEM, YTJIEPOIHBIH
CKeneT, (pyHKIMOHAIbHAsA TPYNIA, PaguKajl, M30MEpHs, M30MEphl, TOMOJOTHYECKUN psil,
TOMOJIOTH, YTJIEBOJOPOJBI, KHCIOPOA- M a30TCOJCpXKAIINEe COCIUHEHHS, OMOJIOrMYEeCKH
aKTHBHBIC BEIIECTBA (YIJIEBOJBI, XKHUPHI, OCIKH), MOHOMEp, MOJUMEP, CTPYKTYPHOE 3BEHO,
BBICOKOMOJICKYJISIDHBIE ~ COCOMHEHMS, KPHUCTAJUTMYECKas pelIeTKa, THUIBl XHMHYECKUX
peaKuHﬁ (OKI/ICHI/ITGHLHO-BOCCTaHOBI/ITeJ'II)HI)IC, OK30-U OHAOTEPMUYCCKHUEC, PCAKIUU MOHHOI'O
oOMEHa), pacTBOp, OJJIEKTPOIUTHI, HEIIEKTPONUTHL, BIEKTPONIUTHYECKAsl IUCCOLUALNS,
OKHCIIUTENb, BOCCTAHOBUTENb, CKOPOCTh XUMHUYECKON pEaKINH, XUMHUECKOEe PaBHOBECHUE),
TEOPHUH U 3aKOHBI (TEOPHsI XUMHUYECKOTO CTPOEHUs oprannyeckux BemecTs A.M. Bytieposa,
TEOpHUs JIEKTPOIUTHUUECKON Jucconuanuy, nepuoauueckuii 3akod .M. Menaeneesa, 3aKkoH
COXpaHEHHs MacChl), 3aKOHOMEPHOCTH, CHMBOJIMYECKHH SI3BIK XUMHH, (aKTOJIOTMYECKUE
CBEJICHHSI O CBOWCTBAX, COCTaBe, MOJyYCHWH M OE30IaCHOM HCIIOJIb30BAaHWM Ba)KHEHIINX
HEOPraHMYECKHX M OPraHMYECKHX BEUIECTB B OBITY ¥ TPAKTUYECKOH AEATEIHHOCTH
YeJIOBEKa;

- YMETh BBISBIATH XapaKTepHbIE PU3HAKH U B3aMMOCBSA3b M3YUCHHBIX ITOHATHH, NPUMEHSTH
COOTBETCTBYIOIINE IIOHATHSA TIPH OIMCAHHUHM CTPOCHUS M CBOMCTB HEOPraHWYECKHUX H
OPTraHUYECKUX BEUIECTB M WX IPEBPAIICHHUH; BBISBISATH B3aUMOCBS3b XUMHUIECKUX 3HAHUH C
TMOHATHUAMU U NIPEACTABJICHUAMU APYTUX €CTECTBEHHOHAYUYHBIX IPEAMETOB,

- YMETh HUCIOJIb30BATh HAMMCHOBAHUA XUMHYCCKUX COEI[I/IHGHI/Iﬁ MEXKIYHApOAHOI'O COrO3a
TeOpeTI/I‘IeCKOﬁ u HpHKHaﬂHOﬁ XUMHUU U TPUBUAJIBHBIC Ha3BAHUA Ba)KHEHIITHX BCHICCTB
(3THneH, aneTHiIeH, MNIMIepuH, GeHomn, GpopManbaerna, yKCycHast KHCIOTa, TIHITNH, yTapHbIA
ras, yl“J'[CKPICJ'[BIﬁ ra3, aMMHaK, ralmcHasa H3BECTb, HEramCHasd H3BECTh, ITHThEBAsA COJa H
JIPYTUX), COCTaBISATH (POPMYIbI HEOPTAHUYECKUX W OPTraHUYECKHX BEIIECTB, YPaBHEHHS

! YKa3bIBalOTCA IMYHOCTHBIE U MeTanpeaMeTHble pesybTaTtel 3 ®FOC COO (B nocnesHel pegakumm ot 12.08.2022) B oTrnaronbHoii dopme, Gopmupyemble 06LLe06pa3oBaTeNbHOM
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- BIaJETh HABBIKAMH  y4eOHO-HCCIICAOBATEILCKOH U
MPOEKTHOH JeATeIbHOCTH, HABBIKAMHU pa3pelieHHs IpodIieMm;
- BEISIBIISITH MPUYUHHO-CIIECTBECHHBIE CBSI3U u
aKTyalU3UpOBaTh 3a/1a4y, BBIIBUIATh FHIIOTE3y €€ PelleHUS,
HAXOAWTh  aPryMEHThl  JJISl  JIOKAa3aTelbCTBA  CBOHMX
YTBEPIKICHHUIA, 3a/1aBaTh MapaMETPhl U KPUTECPHUHU PEIICHUS;

- aHAJNW3UPOBATh IMOJYYCHHBIC B XOJC PEUICHUS 3aJayd
pe3ynbTaThl, KPUTHYCCKH OICHUBATH WX JOCTOBEPHOCTH,
MPOTHO3MPOBATH M3MCHEHUE B HOBBIX YCJIOBUSX;

- yMeTh TMEPEHOCUTh 3HAHUS B IIO3HABATCIBHYIO U
MPAaKTUYECKYIO 00JIACTH )KU3HECSITCIBHOCTH;

- yMETh HWHTETPUPOBATh 3HAHUS W3 Pa3HbIX MPEAMETHBIX
obacrei;

- BBIIBHTATh HOBBIE HJIEH,
MOAXObI U PEIICHUS;

- CIOCOOHOCTD MX MCIIONB30BaHMS B IO3HABATEIBHON U
COIMAbHON TMPAKTHKE

npegjiaratb  OpHUIiHaJIbHBIC

XMUMHYECKUX Ppeaknuii, OOBSACHATH MX CMBICH; TOATBEP)KAATh XapaKTEPHbIE XHMHUYECKHE
CBOHCTBA BEIIECTB COOTBETCTBYIOIIMMH OSKCICPUMEHTAMH M 3alUCSIMH  ypaBHEHHUH
XUMUYECKUX PEAKIIUIL;

- YMEThb YCTaHaBJIMBATh NPHHAUICKHOCTh N3YyYCHHBIX HEOPTaHMYECKHX M OPraHWIECKUX
BEIIECTB K OINPEACICHHBIM KJIaccaM M IPyNIaM COSIMHEHHUH, XapaKTepHU30BaTh UX COCTaB U
BaKHEHIINE CBOMCTBA; ONpenenaTh BHIBl XMUMHYECKHX CBs3el (KOBaJICHTHas, HOHHasd,
MeTajulndyecKas,  BOJOPOJHAsA),  TUIBl  KPUCTAUIMYECKHX  PEIIETOK  BEIIECTB;
Kiaccu(PUIMPOBaTh XUMHYECKUE PEAKIIH;

- chopMHpOBaTh NPEACTABICHUS: O XHMHUYECKOW COCTaBJIAIONIEH €CTECTBEHHOHAYYHOM
KapTUHBI MUpa, POJIM XMMUH B NTO3HAHWU SIBJICHUI IPUPOJIBI, B (OPMHUPOBAHUU MBILIICHUS U
KyJIbTYpbl JIMYHOCTH, €€ (PyHKIMOHAIBHOM TI'paMOTHOCTH, HEOOXOAMMOM Ul peLIeHHs
MPAaKTHYECKNX 3a/1ad M 3KOJIOTHYECKH O0OOCHOBAHHOTO OTHOIIEHHS K CBOEMY 3[0POBBIO U
MIPUPOTHOI cpene;

- YMEThb TNPOBOJWTH PACYETHl 0 XUMHYECKUM (OpMyJaM H YPaBHEHUSIM XHMHUYECKHX
peakmuii C HCIOJB30BaHUEM (HM3WYECKUX BEIMYMH, XapaKTEPHU3YIONMX BEIIECTBA C
KOJIMYECTBEHHOW CTOPOHBI: Macchl, 00beMa (HOpPMaJIbHBIC YCIIOBHS) Ta30B, KOJIHYIECTBA
BEIIECTBA; HCIIOIb30BaTh CHCTEMHBIC XHMHUYECKHE 3HAHWS IS TPHHATHS DPEUICHUH B
KOHKPETHBIX )KU3HCHHBIX CUTYalluAX, CBA3aHHBIX C BEIIECTBAMHA U UX IPUMCHCHUEM

OK 02.
Hcnons3oBath
COBPEMCHHBIE
Cpe/CcTBa MOMUCKa,
aHaNM3a u
MHTEPIPETANH
HHPOPMALIUHT H
MHPOPMALMOHHBIE
TEXHOJIOTHH IS
BBINOJTHEHHS 3a71a4
npodeccroHanbHO
H 1eITeIbHOCTH

B 00J1acTH HeHHOCTH HAYYHOI0 O3HAHUS:

- copMHPOBaHHOCTE MHPOBO33PEHHS, COOTBETCTBYIOIIEIO
COBPEMECHHOMY YPOBHIO Pa3BUTHs HAyKH M OOIIECTBEHHOM
MPaKTHKH, OCHOBaHHOTO Ha  JAWanore KyJBbTYP,
CIIOCOOCTBYIOILIETO ~ OCO3HAaHMIO ~ CBOEro  Mecra B
MOJUKYJITYPHOM MUPE;

- COBEPLICHCTBOBAHUE S3BIKOBOW M YHTATEIHCKON KYIBTYpPHI
KaK CpeJICTBA B3aUMOCHUCTBUS MEXAY JIIOJbMHU U ITO3HAHUS

MUDA;
- OCO3HaHME LIEHHOCTH HAYYHOM NeATeIbHOCTH, TOTOBHOCTD
OCYILECTBIIATh MIPOEKTHYIO u HCCIIEIOBATEIbCKYIO

JACATCIbHOCTD UHAUBUAYAJIBHO U B TPYIIIIC,
Osiagenne YHUBepCAJILHBIMH
NMO3HABATEJbHBIMH AeiCTBUSIMM:

B) padora ¢ nnopmanmeii:

- BIIQJETh HAaBBIKAMM IIOJyYeHHs HHPOpManuu U3
UCTOYHUKOB PA3HBIX THUIIOB, CAMOCTOSITENBHO OCYIIECTBISTH
MOUCK, AaHalM3, CHUCTEMATU3allMI0 M  MHTEPHPETALHIO
nH(OpMaLMK Pa3TUYHBIX BUAOB U ()OPM MPEJICTABICHHS;

- co3maBaTh TEKCTHI B PAa3NMYHBIX (hopMaTax ¢ ydeTom
Ha3Ha4YeHWs WHPOpPMAIUK U ITIeJIEBON ayTUTOPUH, BHIOHpas

yueOHbIMHU

- yMeThb IUIAHUPOBaTb W  BBINOJHATH XUMHYECKHM OSKCHEpUMEHT (TpeBpalleHus
OpPraHMYECKHX BEIECTB TPH HArpeBaHUU, TONyYEHHE 3TUIEHAa M U3yYeHHE €ro CBOICTB,
Ka4eCTBEHHbIC PEaKkIMU Ha allbACTUAbI, KpaxMmall, YKCYCHYIO KHCIIOTY; JCHATypamnus OeIKoB
NP HArpeBaHWM, NBETHbIE pEaKIUu OEJKOB; INPOBOAWTH pPEAKUUH HOHHOTO OOMEHa,
OTIPEIETATh CPeAy BOAHBIX PAacTBOPOB, KAUECTBEHHbIE PEAKLIUH Ha Cyib(daT-, kKapOoHaT- U
XJIOPHJ-aHHOHbI, HAa KAaTHOH aMMOHMS; pellaTh JKCIIEPHMEHTAIbHbIE 3aJadd II0 TeMaM
"Metamter" u "Hemerainiel") B COOTBETCTBHU C INPaBHJIAMH TEXHUKH O€30TACHOCTH TpPH
oOpallleHHH C BellecTBaMH U JIADOpaTOPHBIM O00OPYAOBAHUEM; IPEJCTABIATh PE3YJIbTAThI
XHMHYECKOTO JKCHEepHMEeHTa B (opMe 3alucH YpaBHEHHH COOTBETCTBYIOUIMX peakuui H
(opMynHpOBaTh BEIBOJIBI HA OCHOBE 3THUX PE3YNIbTaTOB;

- YMETh aHAIN3UPOBATH XUMHYECKYI0O MH(POPMAIMIO, TIOJIy4aeMyI0 U3 Pa3HbIX UCTOYHHUKOB
(cpenctB MaccoBoii uHpOpMaIKH, ceTh HTEpHET 1 Apyrue);

- BJIaZeTh OCHOBHBIMH METOJaMM HAyYHOTO TO3HAHHS BEIIECTB M XMMUYECKHUX SBICHUIN
(HabmroneHne, N3MepeHne, HIKCIIEPUMEHT, MOAEINPOBAHHUE);

- YMEThb MNpPOBOJMTH PACYETHl 0 XUMHUYECKUM (OpMyJaM M YPaBHEHUSIM XUMHYECKUX
peakmuii C WCIOJIb30BaHUEM (HM3MYECKUX BEJIMYMH, XapaKTEPU3YIONIMX BEIIECTBA C
KOJINYECTBEHHOW CTOPOHBI: Macchl, 0O0beMa (HOpPMaJIbHBIE YCIIOBHS) Ta30B, KOJIMYECTBA
BEIIECTBA; WUCIONb30BaTh CHUCTEMHBIE XMMUYECKHE 3HAaHUS Ul INPHUHATUS DPELIEHUH B
KOHKPETHBIX XKH3HEHHBIX CUTYyalUsX, CBSI3aHHBIX C BEHIECTBAMU U UX IPUMEHEHUEM




ONTHMAJIBHYIO (pOpMY MPENCTABICHHS U BU3YaIH3aIUH;

- OLIEHUBATh JOCTOBEPHOCTH, IETHTUMHOCTh HH(OPMAIIHH, €€
COOTBETCTBHE MPABOBBIM U MOPAIBHO-3THUECKUM HOPMaM;

- HUCIONB30BaTh  CPEACTBA  HMH(POPMAIMOHHBIX U
KOMMYHHUKAIMOHHBIX TEXHOIOTHH B PEIICHUN KOTHUTHUBHBIX,
KOMMYHHKAaTUBHBIX W OPraHM3allUOHHBIX  3aJad  C
coOmoneHueM  TpeOOBaHMH  SPrOHOMHKH,  TEXHUKH
0e30macHOCTH, TMTHEHBI, pecypcocOepexeH s, TPaBOBBIX U
9THYECKUX HOPM, HOPM MH(OPMALIMOHHOH 0€30MacHOCTH;

- BJIa/IETh HaBbIKAMH PACIIO3HABAHUS U 3aLIHUTHI
nHdopmanuy, HHGOPMALMOHHOW 0€30MaCHOCTH JIMYHOCTH,

OK 04.

D dexTnBHO
B3aMO/IeHiCTBOBAT
b ¥ paboTaTh B
KOJUICKTHBE U
KOMaHJIe

- TOTOBHOCTb K CAaMOpPa3BUTHUIO, CAMOCTOSTEIBHOCTH U
CaMOOIIPEIETICHHIO;

-OBJIAJICHUE HaBBIKaMHU yaeOHO-HCCIIe JOBATEIBCKOM,
MIPOEKTHOM M COLMAILHON NEeATEIbHOCTH;

OBiajgenne YHMBEPCAIbHBIMH KOMMYHMKATHBHBIMHU
JeHCTBUSIMU:

0) coBMecTHasN 1eTeJIbHOCTD!

- IIOHMMAaTh U KCIOJNH30BATh MPEUMYINECTBA KOMaHIHOU U
WHIAUBUAYAIbHON paboTHI;

- MPUHUMATD Leau COBMECTHOM JESATENBHOCTH,
OpraHU30BBIBATh M KOOPAWHUPOBATH JAEHCTBHA IO €€
JIOCTHXKEHUIO: COCTAaBJATh IUIaH JACUCTBMI, paclpeneisTbh
POJIH C YIETOM MHEHUI yY4aCTHHKOB OOCYKIATh pE3yIbTATHI
COBMECTHOH paboTHI;

- KOOPJIWHUPOBAaTH ¥ BBINOJHATH pabOTy B YCIOBUSIX
peaNbHOTO, BUPTYaJIbHOTO u KOMOMHHPOBAHHOT'O
B3aUMOJICHCTBUS;

- OCYIIECTBIISITh MO3UTUBHOE CTPATETHMUECKOE MOBEICHUE B
Pa3NUYHBIX ~ CUTYyalUsX, TMPOSBIATH  TBOPYECTBO U
BooOpakeHne, ObITh MHUITUATUBHBIM

OBaagenue YHHMBepPCAJIbHbIMH peryJasiTuBHbIMHA
AelCTBUSIMU:

) NpUHATHE ceGsl U IPYTUX JIO/Iei:

- NPUHUMATb MOTHBBI U apTyMEHTHl JPYrUX JIOAed mIpu
aHaJIM3€e Pe3yNbTaTOB AEATEIbHOCTH;

- TpU3HABAThb CBOE IMPaBO M IMpaBO JPYrux JIoAell Ha
OIINOKHU;

- pa3BUBaTh CIIOCOOHOCTH MMOHMUMATh MUP C MO3UIUH JIPYTOTO

- yMeTh IUIAHHPOBAaTh M BBINOJHATH XHMHUYCCKMH OSKCHEPHMEHT (TIPEBPAIICHUS
OpPTaHWYECKUX BEIIECTB IIPH HAarpeBaHMH, MOJYUYCHHE STHICHA M HM3YYEHHE €r0 CBOWCTB,
Ka4eCTBEHHbIC PEaKkIMy Ha JIbACTHUIBI, KpaxMall, YKCYCHYIO KHCIIOTY; JCHATypanus OeIKOB
NpU HarpeBaHWM, LBETHHIE pEaKUUU OEJNKOB; INPOBOJUTh PEAaKIMH HOHHOIO OOMeHa,
OIpEJIeTATh CPEAy BOAHBIX PAacTBOPOB, KaUECTBEHHbIE peaKLUUH Ha CyibdaT-, kKapOoHaT- U
XJIOPU-aHUOHBI, Ha KaTHOH aMMOHHS; pellaTh 3KCIEePHUMEHTAIbHBIC 33Jaud IO TeMaM
"Metamsl" u "Hemeramisl") B COOTBETCTBUM C NMpPaBWIIAMH TEXHHKH O€30IIACHOCTH IIPH
oOpallleHHH C BellleCTBaMH U JIADOpaTOPHBIM 00OPYAOBAHUEM; IPEICTABIATh PE3YIbTAThI
XMMHYECKOTO JKCHEepHMeHTa B (opMe 3amucH ypaBHEHHH COOTBETCTBYIOIIMX PEaKLUil H
(hOopMyIHPOBaTH BHIBOJBI HA OCHOBE 3TUX PE3yJIbTATOB
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YeJI0BEKa,

OK 07. B o6s1acTH 3K0/10TMYECKOT0 BOCIIUTAHUS: - copMHpOBaTh MPEACTABICHUSA: O XHMHYECCKOH COCTABIIIOUICH €CTECTBCHHOHAYYHOU
CopneficTBOBaTh - copMHUPOBAHHOCTH IKOIOTHIECKOH KyIbTYpPbI, IOHUMaHUE | KapTHHBI MUPA, POJIH XUMUH B TIO3HAHWUH SBJICHUHN MPUPOIBL, B GOPMUPOBAHNH MBIIUICHUS 1
COXPaHECHHIO BIMSHHS  COIMANBHO-?KOHOMHYECKHX  IIPOLECCOB  Ha | KyJIbTYPhl JIMYHOCTH, €€ (YHKIMOHAIFHOW TPaMOTHOCTH, HEOOXOAMMOM IS pemIeHHUsI
OKpYyXarolieu COCTOSIHWE TIPUPOTHOW M COIMAIBHOM CpeAbl, OCO3HAHHE | MPAKTHYSCKUX 3a/a4 U SKOJIOTHMICCKH OOOCHOBAHHOTO OTHOIICHHS K CBOEMY 3IOPOBBIO U
cpepl, r106aIbHOTO XapaKTepa YKOJOTHIECKUX MPodiIeM; OPHUPOJIHOI Cpene;
pecypcocOepekeH | -  IUIAHUPOBAHWE W OCYIIECTBICHHE  ICWCTBHH B | - yMETh COONIOAATh MpaBHJIA SKOJOTHYECKH IEJIeCO00pa3HOr0 TOBEACHUS B OBITY H
U0, IPUMEHSTh OKpYXarolle cpefie Ha OCHOBE 3HAHMS 1LieJIed YCTOWYUBOrO | TPYAOBOM ACSITENBHOCTH B LEISIX COXPAHEHUS CBOETO 310POBbs U OKpPYKaOlel NMPUPOAHON
3HaHUA 00 Ppa3BUTHA YCJIOBCYECCTBA, CpCabl; YUHUTBIBATH OMMACHOCTDH BO3HeﬁCTBHH Ha XUBBIC OpTaHU3MbI ONIPEACIICHHBIX BCIICCTB,
U3MCHCHUU AKTHBHOC HCIIPpUATHUC ﬂeﬁCTBHﬁ, MPUHOCAIINX BpEd | MOHUMaA CMBICTI ITOKa3aTEJIsd Hpe}leﬂbHOﬁ HOHyCTHMOﬁ KOHIICHTpalun
KJIUMATa, OKpy>Karouiei cpene;
TMPUHIUIIBI - YMEHUE MIPOTHO3UPOBATH He6HaFOHpI/IﬂTHbIe
6epexIMBOTO 9KOJIOTMYECKUE MOCIEICTBUS NPEAIPUHUMAEMBIX JEHCTBUM,
IMMpOU3BO/JICTBA, MMpeaAOTBpaIIaTh UX;
3(1)(1)6KTI/IBHO - pacmmpeHue OIIBITa ACATCIIBHOCTH 3KOJIOTHIECKOH
HeﬁCTBOBaTL B HalpaBJICHHOCTH;
IIpC?sBI;I‘IaI\/'IHLIX - OBJIaACHUEC HAaBbIKAMH y‘le6HO-HCCHGHOB&TGHLCKOﬁ,
CUTyalusax HpOCKTHOﬁ u COI.[PIaJ'ILHOfI JACATCIIBHOCTH,
MK1. B yacTu Tpy10BOro BOCHUTAHMS: ®  J1aBaTh OINPENEIICHUS U3YYEHHBIM ITIOHATUAM,
Ocy1iecTBIsATh - TOTOBHOCTH K TpyAy, OCO3HaHWE LCHHOCTH MacTepcrsa, KI1acCU(UIMPOBATH U3yYCHHBIC OOBEKTHI U SBIICHNUS;
SKCILTyaTalluio TpyAomobue; e JejlaTb BbIBOJABI M  YMO3aKJIIOYCHHUS U3 HaOJIIOICHUI, M3YYCHHBIX
Oguanenne YHHBepPCAJIbHBIMHU y4eOHBIMU o o
TpaHCIIOPTHOI'O o ) 3aKOHOMEPHOCTEN, MPOTHO3UPOBATh CBOWCTBA HEU3YyUEHHBIX BEIIECTB IO
MO3HABATECJIbHBIMHU JCUCTBUSAMM: o
3J1EKTPO0OOPY 0 2) 6230BbIe JTOTHYECKHE /ICHCTBHSI: AQHAJIOTUU CO CBOMCTBAMU U3YYEHHBIX;
BaHuA U - CAMOCTOATENBHO (OPMYJTHPOBATH M  AKTYaJIH3HPOBATh ® aHaNU3MPOBaTh U OLEHHMBATH MOCIEACTBUS MJI1 OKpY>KaloWEH cpeabl
aBTOMATHKH. npo6IIeMy, paccMaTpUBaTh €€ BCECTOPOHHE; OBITOBOM M NPOU3BOJACTBEHHON [EATENILHOCTU 4YEJIOBEKa, CBA3aHHOM C
0) 6azoBBIC HCCJIEA0BATENbCKHE JeliCTBUA: nepepadoTKON BEIIECTB;
- BJI1aCTh HaBbIKaMHU y‘IG6HO-I/ICCHCI[OBaTCHBCKOI>'I u
MIPOEKTHOH NEeSTETHHOCTH, HABBIKAMH Pa3peIIeHus MpooieM;
TIK2. B yacTu Tpy10BOro BOCIMTAHMA: e JieNaTh BBIBOABI M YMO3aKIIOYCHHWS W3 HAONIOJCHWHA, W3yYEHHBIX
Opranu3oBsIBaTh | - TOTOBHOCTH K TPYAY, OCO3HAHMC LEHHOCTH MAacCTEepCTBa, 3aKOHOMEPHOCTEH, MPOTrHO3UPOBATH CBOWCTBA HEM3YUYEHHBIX BEIIECTB IO
JIeSATEIILHOCTh TpyRomodue; AHAJIOTUH CO CBOMCTBAMH M3yUYCHHbIX;
KOJUICKTHBA Ogaanenne YHHMBepPCAJIbHBIMHU Y4eOHBIMHU e OB 6
. JIE€Tb YMEHMSAMH padoTaTh B TPYIIE C BBIIOJHEHUEM pPa3JIUYHBIX
HCIIOJIHUTEIEH. NMo3HaABATECJbHbBIMU JCUCTBUSAMM:

a) 6a3oBbIe JIOTHYeCKHUeE 1eHCTBHA .
- CaMOCTOSITEIbHO (OPMYJIMPOBaTh M aKTyaJIU3UPOBATH

COLMANIBHBIX ~ pOJiel, IUIaHUpPOBaTh pPadOTy TPYHNbI, PALUOHAIBHO
pacipenenaTh ACSITEIbHOCTh B HECTAHJAPTHBIX CHUTyalUsX, aJeKBaTHO
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pobJeMy, pacCMaTpUBATh €€ BCECTOPOHHE;

0) 0a3oBbIe HCCIeA0BATEIbLCKHE TEHCTBUA:

- BIIA/ICTh HaBBIKAMH YIeOHO-HUCCIIEI0BATEIIECKON 1
MIPOEKTHOH NEeATETHHOCTH, HABBIKAMH Pa3peIeHHUs IIPOOIeM;

OIICHUBATh BKJAJ] KaXKJIOIO0 W3 YYaCTHHKOB TPYINbl B pelIcHHE
paccMaTpuBaeMOi poodIeMbI

TIK3. YyacTtBOBaThH
B

KOHCTPYKTOPCKO-
TEXHOJIOTHYECKOI
pabore.

B yacTu Tpy10BOIro BOCIUTAHMS:

- TOTOBHOCTb K TPYly, OCO3HAHHE LIEHHOCTU MacTepCTBa,
Tpynoarooue;

- TOTOBHOCTb K aKTUBHOM JI€SATEILHOCTH TEXHOJIOTHYECKOM 1
COLMAIEHOW HAIIPABIIEHHOCTH, CTIOCOOHOCTh HHUIIUUPOBATH,
TUTAHUPOBATH U CAMOCTOSITEIIFHO BBITIOTHATH TAKYIO
JIESITENBHOCTD;

OByageHne yHHBepCcaJIbHbIMH YU4eOHBIMM
NMO3HABATEJIbLHBLIMH JIEHCTBUSIMH:

a) 0a30BbIe JJOTHYecKHe AelicCTBUA:

- CaMOCTOSATENBEHO (HOPMYITHUPOBATH U AKTYaTU3UPOBATh
npobyieMy, paccMaTpuBaTh €€ BCECTOPOHHE;

- OTpeNeNsTh e AeATEeIbHOCTH, 3aaBaTh MapaMeTphl U
KPUTEPUHU UX JOCTHIKCHUS,

- BHOCUTH KOppeKTI/IBLI B ACATCIIBHOCTD, OLICHUBATDH
COOTBETCTBHUE PE3YJIbTATOB IIEJISIM, OIICHUBATh PUCKHU
MOCJIECTBUI IEITENBLHOCTH;

0) 0a30BbIe HCC/IEI0BATEIBLCKUE NeHCTBHS:

- aHAJIM3UPOBAThH MTOJTyYCHHBIEC B XO/I€ PEIICHUS 3a1a4l
pe3yIbTaThl, KPUTUIECKU OLCHUBATH MX JTOCTOBEPHOCTH,
MPOTHO3MPOBATH M3MECHEHUE B HOBBIX YCIOBUSX;

e  J1aBaTh ONPE/EIICHUS U3YUCHHBIM TOHSATHUSIM;

e  Kkiaccu(UIUPOBATH U3YYCHHBIC OOBEKTHI U SBJICHUS;

e  JleNIaTh BBIBOJIBI M YMO3AKIIOUCHHUS U3 HAOIOICHUI, H3YYCHHBIX 3aKOHOMEPHOCTEH,
MIPOTHO3UPOBATh CBOMCTBA HEU3YUECHHBIX BEIIECTB 10 aHAJIOTUU CO CBOMCTBAMH
H3yYCHHBIX;

®  AHANIM3WPOBATH W OLIEHMBATH MOCIEACTBHA ISl OKPYKAIOIIEH cpelbl OBITOBOH 1
MIPOU3BOJICTBCHHOW JCSTEIHHOCTH YEIOBEKA, CBA3aHHOMU C mepepaboTKOH BEIIEeCTB;
BJIa[ICTh OCHOBOIIOJIATAIOMIAMH TTOHATUSAMH U BEIMYMHAME,  XapaKTePU3YOIUMH

XUMHYECKIE IPOIECCHI;
BIIa/IETh 3aKOHOMEPHOCTSIMH, 3aKOHAMU U TEOPUSIMH U UCTIOJIH30BATh X
MIPH aHAJIN3€ XUMUYECKUX SIBIICHUN U TPOIIECCOB.

ITK4.ITpoBoauThb
JMarHOCTHPOBAaHU
€ TPaHCIIOPTHOTO
3eKTpoobopyaoBa
HHS U aBTOMaTHUKHU.

- B yacTH Tpya10BOr0o BOCIUTAHNSA:

TOTOBHOCTH K TPY/ly, OCO3HAHHE [IEHHOCTH MacTepCTBa,
Tpyaonrooue;

- TOTOBHOCTb K aKTUBHOM J€ATEIbHOCTH TEXHOIOTUYECKOH 1
COLIMAILHON HalpaBJICHHOCTH, CIIOCOOHOCTh HHUITMUPOBATH,
TUIAaHWPOBATh M CAMOCTOSTEIILHO BBIIOJIHATE TAKYIO
JIeSITEeIIHOCTB;

OBgiajieHre YHUBEPCAIbHBIMH y4eOHBIMU TO3HABATEIHHBIMU
JNEUCTBUSIMU:

a) 6a3oBble JOrHYeCKHe JeiicTBHA:

- CaMOCTOATENLHO (POPMYIINPOBATh U AKTYaJIH3UPOBAThH
npo0IieMy, paccCMaTpUBATh €€ BCECTOPOHHE;

e  J1aBaTh ONpeeIeHUS N3YICHHBIM MOHATHM;

e  KIaccupUIUPOBATH H3YUYCHHBIE OOBEKTHI U SBJICHUS,;

e  JernaTh BBIBOJBI M YMO3AKIIIOUEHHS U3 HAOIOIeHUH, N3yUYSHHBIX 3aKOHOMEPHOCTEH,
MPOTHO3UPOBATH CBOMCTBA HEN3YUCHHBIX BEIIECTB 110 aHAJIOTHH CO CBOHCTBAMHU
M3y4EeHHBIX; COOJIOIaTh IIpaBuiIa 0€301acHOTo TPY/ia PH MTPOBEJICHUHT
WCCIIEJOBaHNH € MCIIOIb30BaHNEM U(DPOBBIX U3MEPHUTEIILHBIX YCTPOHCTB U
1ab0opaTOpPHOro 000PYyIOBAHUS;
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- OMPEJICTISTh 1IEJH ASSTEIbHOCTH, 33/1aBaTh MapaMeTphl U
KPHUTEPHH UX TOCTHKCHUSI;

- BHOCUTb KOPPEKTHBBI B ICSITEIBHOCTD, OLCHUBATh
COOTBETCTBHE PE3yJIbTATOB LIEJISIM, OLICHUBATH PUCKU
MOCJICACTBHI AEATCILHOCTH,

0) 0a30BbBIE HCCIIENOBATEIBLCKUE AeHCTBHS:

- aHAJIM3UPOBAThH MOJYYCHHBIC B XO/IC PEIICHUS 3a/1a4H
Pe3yabTaThl, KPUTUYCCKU OLCHUBATH MX JIOCTOBEPHOCTH,
MPOTHO3MPOBATH M3MCHEHUE B HOBBIX YCIOBHUSX.
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2. CTPYKTYPA U COJAEPXKAHUE OBIIEOBPA3OBATEJBbHOM JUCIHUIIIUHBI «XUMMUS»

2.1. O0beM QM CHUIUIMHBI U BHAbI YU4eOHOI padoThl

Bua yueOHoii padoThl

O0BeM B yacax

O06beM 00pa3oBaTeIbHOM MPOrpaMMBbl TUCITHIIJIMHBI 72
B T.4

OcHoOBHOe coiep:KaHue 64
BT. 4.:

TEOpeTUIeCcKoe 00yueHue 44
JlaGopaTOpHO-TIpaKTUYECKHE 3aHATUS 20
U3 HUX C NMPO(heCCHOHABHBIM COAECP)KaHUEM 8
IIpodeccnoHaILHO-OPHEHTHPOBAHHOE CO/lep:KaHue (CoepKaHne 6
NPHUKJIATHOTO MOIYJIA)

BT. 4.:

TeopeTudecKoe o0ydeHue 4
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MPAKTUYCCKUC 3aHATUA

IIpomexyTouHast aTTecTAanMA (3a4ET)
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2.2. TemaTH4yeCKHUii MJIAH U coJePKaHUE TUCIIUIJIMHBI

2.2.1. TemaTnueckui mian

Ne mi/mm HaumenoBanue pasneinos. O0beM yacoB B TOM YHCJIE U3 HUX
nabopatopHo- | mpodeccCHoHATLHOTO
IIPAKTUYECKUX | MOJYJIS.

Axaemuveckuii o00beMm. 72

Pazpea 1. OcHOBBI CTpPOEHMSI BelleCTBA 6 -

Tema 1.1. CtpoeHue aTOMOB XMMHYECKHX 3JIEMEHTOB U IPUPOAA XMMHUUYECKON CBSI3U 2 -

Tema 1.2. [Tepnoanueckuii 3aKoH U nepuoanydeckas Tabnumna Menneneesa 1. 1. 4 1

Pa3nean 2. XuMHYEeCKHE peaKkuu 10 -

Tema2.1 THUIbl XUMHUYECKUX PEaKLIHi 4 1

Tema 2.2. DNEKTPOIUTHYECKAs JUCCOLMALUS U MOHHBI 00MEH 6 1 1

Paznen 3. | CTpoeHue u cBOWCTBA HEOPraHNYECKUX BelleCTB 16

Tema 3.1 Knaccudukanus, HOMEHKIATypa U CTPOEHUE HEOPTaHUYECKUX BEILIECTB 5 1

Tema 3.2. PU3HKO- XUMUYECKHE CBOMCTBA HEOPTAHMYECKUX BEILIECTB 8 1 1

Tema 3.3 WNnentudukanus HEOPraHNYeCKuX BELECTB 3 1 1

Pazneua 4. CTpoeHne 1 CBOIICTBA OPraHUYeCKUX BelllecTB 24

Tema 4.1. Knaccudukanus cTpoeHus: 1 HOMEHKJIaTypa OPraHU4eCcKUX BELIECTB 4 1

Tema 4.2. CBoiicTBa OpraHM4eCKUX BEIIECTB 13 4 1

Tema 4.3. Wnentudukanus opraHnyeckux BemecTB. X 3HaueHne U NpuMeHeHne 7 1 1
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Paznen 5. | KuHernueckue u TepMOAHHAMHUYECKHE 3AaKOHOMEPHOCTH NPOTEeKAHUSA 4

XHMHYECKHX peakui
Tema 5.1. CKOpOCTh XMMUYECKUX PEAKITUI 4 1
Pa3nean 6. PacTBOpbI 4
Tema 6.1. [TonsTHS O pacTBOpax 2
Tema 6.2. HccnenoBanue CBOMCTB paCTBOPOB 2 1 1

HTOro B 0CHOBHOM CO/IepPKAHUHU 64 12 8
IIpodeccnoHaIbHO-0PHEHTUPOBAHHBIA MOIYJIb
Paszgea 7. Xumus B ObITY M IPOM3BO/ICTBEHHOM 1eATEJIbHOCTH YeJI0BeKa 6 2
JudpepeHnupoBaHHbIN 3a4eT 2

Hroro | 72 12 10
2.2.2.Conepxxanue 1 KOMIETEHIINH.

HaumeHoBaHue Conep:kanue y4eOHOro Marepuasa (0OCHOBHOE M NPO(PecCHOHATBLHO-OPUEHTHPOBAHHOE), OBLeM YACOR dopmupyembie
pa3iesioB U TeM JIadopaToOpHbIe U NMPAKTHYECKUEe 3aHATHS, IPUKJIATHON MO1YJIb KOMIIeTCeHIIHH
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1 2 3 4
OcHoOBHOE coepKaHue 64
Pa3nes 1. OcHOBBI CTPpOEHUs BellecTBa 6
Tema OcHoBHOe cogepkaHue 2 OK 01
1.1.Ctpoenue
ATOMOB Teopernueckoe o0yueHue 2
XUMHUYECKUX
3IIEMEHTOB H CoBpemeHHass MoJeib CTpoeHHs] atoMa. CHMBOJMYECKHHM S3bIK XUMHH. XUMHUYECKHH 3IIEMEHT.
npupoza DnexkTpoHHas KoHpurypanus atoma. Kiaccupukaims XUMHUSCKUX 3JIEMEHTOB (s-, P-, d-3J1eMEHTHI).
XUMHYECKOR BanentHele  anekTpoHbl.  BaneHTHOCTb.  DIIEKTpOHHAsT ~ MPUPOAA  XUMHUYECKOW  CBS3H.
CBS3H ONeKTPOOTPULATEIbHOCTh. BuIpl XMMHUYECKOM CBA3M (KOBaJ€HTHAs, WOHHAs, MeETalJIMyecKas,
BOJIOPO/IHAS) M CITIOCOOBI ee 00pa30BaHUs
Tema 1.2. OcHoBHOe coaep:xaHue 4 OK 01
Ilepnonnueckuin OK 02
3aKOH M Tabnmuia | 1€OpeTHYeckoe odyuenue 3
H.HN. Menneneesa _
[Tepuonnueckas cucrema xumudeckux sneMeHToB J[.M. MenaeneeBa. ®U3nyueckuii CMbICIT
Ilepnognueckoro 3akoHa J[.11. MenneneeBa. 3akOHOMEPHOCTU U3MEHEHUS CBOMCTB XUMHUYECKHUX
3JIEMEHTOB, 00pa3yeMbIX UMU MPOCTHIX U CIOXKHBIX BEIIECTB B COOTBETCTBUH C MOJIO)KEHUEM
XUMHUECKOTro 3yieMeHTa B [lepuonnueckoii cucreme. MUpOBO33pEHUECKOE U HAYUYHOE 3HAUEHUE
[Tepuoanueckoro 3akona JI.1. Menneneesa. [Iporuosst .M. MenneneeBa. OTKpbITHE HOBBIX
XUMHYECKHUX 3JIEMEHTOB.
IIpakTnyeckoe 3ansATHE PerieHne NpakTUKO-OPUEHTUPOBAHHBIX TEOPETUUECKUX 3aJaHUN Ha
XapaKTePUCTHKY XMMHYECKHUX dJIEMEHTOB «MeTaminueckue / HeMeTaJUInuecKrue CBOMCTBA,
ANEKTPOOTPHUIATETLHOCTh XUMHUUECKUX 3JIEMEHTOB B COOTBETCTBUU C UX 3JIEKTPOHHBIM CTPOCHUEM U 1
II0JIO)KEHUEM B IIEPUOANUECKON cucTeMe XUMHUecKux 3nemeHToB JI.M1. Menneneesa»
Pa3pnen 2. XuMu4yeckue peakuuu 10
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Tema 2.1. Tumer
XUMHAYECKHAX
peakuuii

OcHOBHOe coep:KkaHue

TeopeTuyeckoe o0yueHue

Kiaccudukanms v TUITBI XUMHUYECKUX PEAKIUi C ydacTHEM HeOpraHW4YecKux BemecTB. CocTaBlIeHHE
ypaBHEHUH PEaKIMi COSTMHCHUS, PA3JIOKCHHUS, 3aMEIICHHsI, 0OOMEHa, B T.4. pEaKIUi TOPCHUS,
OKHCJICHHS-BOCCTAHOBJICHHS.

VYpaBHeHUs OKHUCIIEHUSI-BOCCTaHOBIICHUsI. CTeneHb okucaeHusi. OKUCIUTENb U BOCCTAHOBUTEb.
CocraBieHre U ypaBHUBAHUE OKHCIUTEIbHO-BOCCTAHOBUTENIBHBIX PEAKIIUNA METOJIOM JIEKTPOHHOTO
Oanmanca. OKHCIUTEIBHO-BOCCTAHOBUTEILHBIC PEAKIIUU B TIPUPO/IE, IIPOU3BOICTBEHHBIX MPOIECCaX U
YKU3HEIEATSIIbHOCTH OPraHU3MOB

HpaKaneCRue 3aHATHUSA

KonunuectBeHHble OoTHOLIEHUS! B XUMUU. OCHOBHbIE KOJIMYECTBEHHBIE 3aKOHBl B XUMHUU U PacdeThbl IO
YpaBHEHMSM XMMHMYECKMX peakuuid. Moyib Kak eJMHMLA KOJIM4ecTBa BelecTBa. MoisipHas Macca.
3aKOHBI COXpaHEHHsS MAacChl M dHEPruu. 3aKoH ABoraapo. MoisipHblii 00beM ra3zoB. OTHOCHTENbHAS
IUIOTHOCTh ra3oB. PacyeTsl Mo ypaBHEHHSM XMMHUYECKMX PEaKLUH C MCIIOJIb30BAaHHMEM MAacchl, 00beMa
(HOpMaJIbHBIE YCIIOBUS) Ta30B, KOJIMYECTBA BEILIECTBA

OK 01

Tema 2.2.
DIEeKTPOTUTHYECKA
s IUCCOLTHAIIHAS 1
WOHHEII 00MeH

OcHoBHOE coaepKaHue

TeopeTuquKoe oﬁyqelme

Teopus snekTpoauTHyeckoit auccounanuu. VMoHbI. DIeKTPOIUTHI, HEAIEKTPOINTHI. Peakiuy MOHHOTO
oOMeHa. CocTaBiieHHE peaklMii MOHHOTO OOMEHa IyTeM COCTaBJIEHHUS HX IOJHBIX M COKpAIIEHHBIX
MOHHBIX ypaBHeHUH. KHCIOTHO-OCHOBHBIE peakiyu. 3a/1aHusl Ha COCTaBIEHUE HOHHBIX PeaKkLui

JlabopaTopuble 3ausitusi-Ilpogconep:xanue.

JIaGoparopHas paboTa .Peakiiun HOHHOTO OOMEHa B aKKyMYJISTOpaXx.

WccnenoBanue TUIOB (110 COCTaBY U KOJIMYECTBY UCXOAHBIX U 00Pa3yOIINXCs BEIIECTB) U MPU3HAKOB
XUMHYecKHuX peakiuil. [IpoBenenue peakiuii HOHHOro 0OMEHa, OIpeIeIeHUe CPe/Ibl BOIHBIX
pacTBOpoOB. 3a/1aHUS HA COCTABJICHHE HOHHBIX peaKlnuii

OK 01
OK 04
I1K1
I1K3

IIpakTnueckas padora. O/] KucioT, OCHOBaHMIA, COJEHl.
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Pa3nen 3. CTpoeHue ¥ CBOICTBA HEOPTAHUYECKHX BelleCTB 16
Tema 3.1. OcHoBHOe coJep:xkaHue 5 OK 01
Knaccudukanms, OK 02
HOMEHKJIATYPA 1 Teoperuueckoe 00yueHue 4 K1
CTPOCHHE . [K2
S R— [Ipenmer Heoprannueckoit xumuu. Kiaccudukanus HeopraHuueckux BemecTs. [IpocTeie U CI0KHbIe
p BenecTBa. OCHOBHBIE KIIACCHI CIIOKHBIX BEIIECTB (OKCHIbI, THAPOKCUIBI, KUCIOTHI, COJIH). B3aumMocBs3b K4

BEITecTR HEOPTraHMYECKUX BEUIECTB. ArperaTHble COCTOSHUS BemecTBa. Kpucrammuueckue u aMmophHbIe

BellecTBa. TUIBI KPUCTAIUTMYECKUX PEIIETOK (aTOMHasl, MOJICKYJIsIpHAs, MOHHASI, METAJJINYECKast).

3aBHCUMOCTD (PU3UUECKUX CBOICTB BEIIECTBA OT THUIA KPUCTATMYECKON PEIIETKH. 3aBUCUMOCTb

XUMHYECKON aKTUBHOCTHU BEIUIECTB OT BUAa XUMUYECKON CBS3H U TUIA KPUCTATUINYECKOMN peIIeTKH.

[IprunHbI MHOrOOOpa3us BELIECTB

IIpakTnyeckune 3aHATHA- POPCOAEPKAHME. 1

I'eneTrnyeckas CBSI3b BEILECTB, IPEBPAILIEHHUS C BEIIECTBAMU IIpU paboTe aBTOMOOUIIS.

Homenknarypa HeOpraHMYECKMX BEIIECTB: HA3BAaHHUE BEIIECTBA UCXOMS U3 X XUMHUYECKON (hOPMYITBI

WJIM COCTABJICHUE XUMHUUYECKON (POpMYIIbI UCXOs U3 Ha3BaHUs BEIIECTBA MO MEXKIYyHAPOTHOM

(MIOITAK) nnu TpuBHaJIbHON HOMEHKJIIATYDE.

Pemenne mpakThyeckux 3aJaHUN MO KIacCHU(PHUKAIMU, HOMEHKIAType M XHUMHYECKUM (opmyrnam

HEOPTaHMYECKUX BEIECTB PAa3IMYHBIX KIIACCOB (YrapHBIA Ta3, YIJIEKHCIBIA Ta3, aMMHAaK, ramieHas

U3BECTb, HETallleHas! U3BECTh, MUThEBAs COAA U JPYTHX): HA3bIBaTh U COCTABIATH (DOPMYIIBI XUMUYECKHUX

BEIIECTB, ONPEACIATH MPHHAICKHOCTD K KIIaccy.

HcTounuku xumuueckoi nHpopmaIu (CpecTB MaccoBoi nHpopMaiuu, cetb HTepHeT u 1pyrue).

[Touck nHGOpMaNU IO Ha3BaHHUSM, HIEHTH(PHUKATOpAM, CTPYKTYPHBIM popmynam. [Ipumenenne

BEIIECTB B MPOU3BOJCTBEHHOM JESITEIbHOCTH.
Tema 3.2. ®usuko-| OcHOBHOE coep:kaHne 8 OK 01
XUMUYECKHE OK 02
CBOMCTBA Teoperuueckoe o0yueHue 6 K1
:ZEIF::;HBH%CKHX Mertamnbl. O0uue guznyeckue U XUMMUYECKHe CBOMCTBAa MeTayuioB. CrocoObl mosyueHus. 3HaueHHe HEZ

IT

MCTAJUIOB M HCMCTAJIJIOB B MPHUPOAC U KHU3HCACATCIBHOCTH YCJIOBCKA U OPraHU3MOB. KOppO3I/I}I
MCTAJIJIOB: BUABI KOPPO3HUH, CITOCOOBI 3aIIUTEI METAJUIOB OT KOPPO3HNHU
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Hemeramnel. OOmue ¢u3nueckue W XUMHUYECKHE CBOWCTBA HEMETAUIOB. THIIWYHBIE CBOWCTBA
HemetauioB IV— VII rpynm. Kimaccudukanus 1 HOMEHKIAaTypa COeAMHEHNH HeMeTaioB. KpyroBopoTsr
OMOTCHHBIX PJICMEHTOB B TIPUPOJIC

XHUMHUYECKHE CBOMCTBA OCHOBHBIX KJIACCOB HCOPraHNMYCCKUX BCUICCTB (OKCI/II[OB, THUAPOKCHUIAOB, KUCIIOT,
coJieii u I[p) 3aKOHOMepHOCTI/I B U3MEHECHHUM CBOMCTB IIPOCTBIX BEIIECCTB, BOOJOPOJHBIX COCHHHGHHﬁ,
BBICHIUX OKCUIA0B U THAPOKCUIOB

HpaKaneCRne 3aHATHSA

CocrapneHrue ypaBHEHMM XUMHUYECKHUX PEAKIMI C Yy4aCTHEM MPOCTBIX M CIOKHBIX HEOPTraHUYECKUX
BELIECTB: METAJUIOB M HEMETAJUIOB; OKCHUIOB METaJIOB, HEMETaUIOB M aM(OTEPHBIX JJIEMEHTOB;
HEOPTaHWYECKUX KHCIOT, OCHOBaHHMA ¥ aM(OTEPHBIX THAPOKCUIOB, HEOPTaHWYCCKUX COJICH,
XapaKTEePU3YIOUIUX UX CBOMCTBA.

IMpodconep:xkanue- PelieHne MPaKTUKO-OPUEHTUPOBAHHBIX TEOPETHUYECKUX 3aJaHUM HAa CBOMCTBA,
COCTaB, MOJIyueHHE U 0€30MacHOe MCIHOJBb30BAHHWE BAXKHEHIINX HEOPraHUYECKUX BEIIECTB B OBITY U
MPAKTUYECKOM IESITEIbHOCTH YEIOBEKA, IPOU3BOICTBEHHON JEATEIIbHOCTH.

Oco0eHHOCTH CBOICTB HEMETAINIOB M UX COCUHEHHH UCIIOJIb3yEMBIX B aBTOMOOMIIE

Tema 3.3.
Wnentuduxanus
HEOPTaHUYECKUX
BCIISCTB

OcHoBHOE CoAepKaHue

Teopernueckoe oOydeHHE.
I/II[CHTI/I(l)I/IKaHI/Iﬂ HCOPraHNYCCKUX BCIICCTB C MCITIOJIb30BaAHUEM UX @HSHKO-XI/IMH‘ICCKI/IX CBOI>'ICTB,
XapaKTCPHBIX KaUCCTBCHHBIX peaKuHﬁ.

JlabopaTopuas padora «neHTudukanmst HEOPraHMUYECKUX BEIIECTBY.

Pemenne skcriepuMeHTalIbHBIX 3a/ad [0 XUMHUYECKHMM CBONCTBAM METaUIOB M HEMETAIJIOB, IO
pacro3HaBaHMIO U TIOJTYYCHUIO COSIMHEHUI METAIUIOB M HEMETAJUIOB.

WNnentudukanus HEOPraHUYECKUX BEIIECTB C HUCIHOIb30BAaHUEM HX (PU3MKO-XUMUYECKUX CBOMCTB,
XapaKTEepHBIX KAauyeCTBEHHBIX peakiuil. KauecTBeHHble peakiuu Ha cyiabdar-, kapOOHAT- U XJIOPHJI-
aHUOHBI, HA KATHOH aMMOHMUSI.

OK 01

OK 02

OK 03
I1K1
I1K2

IIpakTuyeckue 3aHATHS — NPo(CcoAepKAHME.

Oco0eHHOCTH CBOMCTB METAJNIOB M X COCTUHEHUH HCIIOIb3yeMbIX B aBTOMOOMIIE

I/I)I@HTH(l)I/IKaIII/HI HCOPTaHUYCCKUX BCIICCTB C HCIIOJIB30BAHHUEM HX (i)I/I3I/IKO-XI/IMI/I‘-IeCKI/IX CBOI\/'ICTB,
XapaKTEePHBIX KAUECTBEHHBIX PEAKIUH.
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Pazpen 4.

CTpoeHue u CBOCTBA OPraHMYEeCKHUX BelIeCTB

24

Tema 4.1.
Knaccudukanms,
CTPOCHHUE U
HOMEHKJIaTypa
OpPraHUYeCKUX
BCIIIECTB

OcHoBHOe cogepkaHue

TeopeTuyeckoe o0yueHue

IlosiBiieHME M pa3BUTHE OPTaHMYECKOM XMMHUHU Kak Hayku. [Ipenmer oprannueckon xumun. Mecro u
3HAYEHUE OPraHUYECKOU XMMHMH B CUCTEME €CTECTBEHHBIX HayK.

XHUMHYECKOE CTPOEHUE KAaK IOPSAOK COCIUHEHUs aTOMOB B MOJIEKYJIE COIVIACHO MX BaJIEHTHOCTH.
OcCHOBHBIE TOJIOKEHUS TEOPUU XHMHUYECKOTO CTPOCHMsI OpraHuyeckux coeauHeHuid A.M. bytieposa.
YriuepogHblii CKENET OPraHUYeCKOM MOJIEKYJbl. 3aBUCHUMOCTb CBOMCTB BEILECTB OT XUMHUYECKOTO
CTpPOEHHUsI MOJIeKy. M3omMepHs U n30MepBl.

[lonatue o ¢yHkuuonaneHoW rpynne. Panukan. IlpuHnunsl kinaccuuKanuyd  OpraHUYECKHX
COCIMHEHMI. MexayHapoqHasi HOMEHKJIATypa M I[PUHLOMIBI  HOMEHKIATYpbl OPraHUYECKHX
coeauHenuil. IlonsaTne 00 a3oTcolepXKallMX COEAMHEHUSX, OMOJOTMYECKHM AaKTHBHBIX BeIIECTBaX
(yrmeBomax, Xupax, Oenkax U Jp.), BBICOKOMOJIEKYJSIPHBIX COEJUHEHMSIX (MOHOMEp, IOJUMED,
CTPYKTYPHOE 3BEHO)

IIpakTH4yeckue 3aHATHS

Homenkiatypa opraHuyeckux COEIMHEHHMH OTAENBHBIX KJIACCOB (HACHIIICHHBIE, HEHACHIIICHHBIE W
apoMaTHYeCKHUEe YTJIEBOJOPO/bI, CIUPTHI, (DEHOIBbI, albJIerHIbl, KETOHBI, KAPOOHOBBIE KHUCIOTHI U JIp.)
CocraBneHre TMOJTHBIX W COKPAIIEHHBIX CTPYKTYPHBIX (OPMYJT OPraHUYECKHUX BEIIECTB OTICITHHBIX
KJIACCOB, HCIIONIb3Yys WX HAa3BaHUS MO CHUCTEMAaTHUYECKOW W TPUBHUAIBHOW HOMEHKIAType (ITUIIEH,
aneTuseH, TIUIepuH, (eHon, (GopmanbAerusl, YKCyCHas KHUCIOTa, TIWIUH). PacdeTsl mpocreiiei
(GbopMyIbl OpraHUYecKoi MOJIEKYJIBbI, UCXOMAS U3 dJIEMEHTHOTro cocTaBa (B %). [IpuMenenue cnupToB u
JIPYTUX OPTAaHUYECKHUX BEIIECTB B MPOU3BOJICTBEHHON JEATEIBHOCTH.

OK 01
I1K1
I1K3
[1K4

Tema 4.2.
CaoiicTBa
OpTraHUYECKHUX
COCTUHEHUN

OcHoBHOE CoAEpKaHuE

13

Teopernueckoe o0yuenue

OU3NKO-XUMUYECKHUE CBOWCTBA OPraHUYECKUX COEIMHEHUN OTHENbHBIX KJaccoB (0COOEHHOCTH
KJ1acCU()UKALMU 1 HOMEHKJIATypbl BHYTPH KJIacca; TOMOJIOTMYECKHH psia U o01mas popmysa; U30MEpHUs;
¢u3nyecKkre CBOMCTBA; XUMUYECKHE CBOMCTBA; CLIOCOOBI MOTYUYESHHUS):

OK 01

OK 02

OK 04
[K1
I1K2
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— TpeJenbHbIe YrIeBOAOPObI (IKaHbI U IHUKJIOANKaHbl). ['OpeHre MeTaHa Kak OJWH M3 OCHOBHBIX
HMCTOYHHMKOB TEIJIa B IPOMBIIINICHHOCTH U ObITy. CBOKCTBA MPUPOAHBIX YIIIEBOJAOPOI0B, HAXOXKICHHUE B
MPUPOJE U TPUMEHEHUE AJTKAHOB;

— HempenenbHble (JKeHbI, aJKWUHBl W alKaJUCHBI) W apoMaTHYeCKue yrieBojaopoiabl. [opeHue
alETUICHA KaK UCTOYHUK BBICOKOTEMIIEPATYPHOIO IUIAMEHU JIJIs1 CBAPKU U PE3KU METAJIOB

— KHUCJIOPOACOACPIKAIINEe COCTUHEHNS (CTUPTHI M (PEHOIBI, KapOOHOBBIE KHCIOTHI M A(PHUPHI, albICTUIbI
U KETOHBI, JKUPBI, yrieBoipbl). IIpakTHueckoe NpUMEHEHHE ATWICHIJIMKONS, TJIHLEepuHa, (eHoua.
[Ipumenenne Qopmanpaeruaa, ameraibAeTUAd, YKCYCHOH KHUCIOTHL. MpUla Kak COJU  BBICIIUX
KapOOHOBBIX KHCIOT. MOIOIINe CBOWCTBA MbLIa

— a30TCcoJep)KalINe COCAMHEHUS (aMUHBI M AMHHOKHCIOTHI, Oeliku). BBICOKOMONEKYIsIpHBIC
COeIMHEHUS (CHHTETHYECKHE M OMOJIOTMYeCKU-aKTHBHbIC). MOHOMEp, MOJIMMEpP, CTPYKTYPHOE 3BEHO.
[TonmMepu3sanus 3THIIEHA KAK OCHOBHOE HAIIPABJIICHUE €r0 UCIIOIb30BaHUS.

I'enernueckas CBsA3b MEXKIY KilaCCaMM OPraHUYECKUX COCIUHEHUN

HpaKaneCRue 3aHATHSA

CBolicTBa OpraHUYECKMX COCIMHEHUN OTAEIbHBIX KJIAcCOB (TpUBHAIbHAA M MEXIyHApOJHas
HOMEHKJIaTypa, XUMHUUECKUE CBOMCTBA, CIIOCOOBI MOMYUYEeHHUs): IpeAebHble (ANKaHbl U LUKIOAIKaHBbI),
HenpeJenbHble (aJKEeHbI, aJKUHbI U aJIKaJIMEHbl) U apOMaTHYECKUEe YTIIEBOJOPO/IbI, CIUPTHI U (DEHOIBI,
KapOOHOBbIE ~ KHCIOTBI WU 3(QUpPbI, adbAETHIbl MU  KETOHBbl, AaMHHbI M  AMUHOKHCIOTHI,
BBICOKOMOJIEKYJISIPHBIE COEIUHEHUS. 3aJaHusl Ha COCTaBJICHHE YpaBHEHUN XMMMUYECKHUX DPEaKIHH C
y4acCTHEM OPTaHUYECKUX BEIIECTB HA OCHOBAHUM UX COCTaBa U CTPOEHHUS

CocraBieHne cxeM peakuuid (B TOM 4YHCIE€ 10 MPEAJOKEHHBIM IIEeMOYKaM TIpeBpalleHuit),
XapaKTepU3yIOIUX XMMUYECKHE CBOMCTBA OPraHUYECKHUX COECTUHEHUH OTHENbHBIX KJIACCOB, CIIOCOObBI
UX TIOJIy4CHHMS M Ha3BaHUE OPraHWYECKUX COECIMHEHMM N0 TPHUBHAIBHOM WM MEXKIYHAPOIHOU
CHUCTEMATUYECKON HOMEHKIIATYpE.

IIpoduanpasieHHOCTh.PenieHne NpakTHKO-OPUEHTUPOBAHHBIX TEOPETHUUYECKUX 3aJaHUl Ha CBOMCTBA
OpPraHUYECKUX COCTUHEHUH OTAEIbHBIX KJIaccoB. [[puMeHeHne opraHnuecKix BEIeCTB B aBTOMOOMIIE.

JlaGoparopHas pabdora

I1K4
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JlabopaTopHas pabota “IIpeBparieHus OpraHnYeCKUX BEUIECTB, KAUECTBECHHBIC PEAKIIUH .
MonenrpoBaHue MOJICKYJ M XUMUYECKUX MTPEBPAIICHUI HA IPUMEPE 3TaHa, STUJICHA, alleTHIICHA U JIp.

Tema 4.3. OcHoBHOe coJep:xkaHue OK 01
Nnentuduxanus OK 02
OpraHUYECKUX TeopeTuyeckoe o0yueHue OK 04
BEIIECTB, UX 5 K1
3HAYCHHE U MOOpTaHWYeCKue coequHeHus. [IpuMeHneHue u Ouosormueckas poib yriaeBogoB. OKucIeHHe
NpUMeHEHNE B JIJI€BOJOB — MHCTOYHUK OHHEPrUM IKUBBIX oOpraHu3MoB. OOnacTd NpPUMEHEHUS aMUHOKHUCIOT. K2
6LITOBOI 1 [IpeBparenuss OenKOB MHUIMM B OpraHu3Mme. buonornuyeckue ¢GyHKIUH OenkoB. buomormueckue [1K4
NPOM3BOJICTBEHHOI byHKIMY KUpoB. Posb oprannyeckoil XuMuu B peleHuH mpooaeM MUieBoil 0e30macHOCTH.
ACATCIIEHOCTH Ponp opranmyeckoil XMMHHM B pEHICHUU NPOOJIEM SHEPreTHYECKON O€30MacHOCTH, B PA3BUTHH
HeJoseKa MEAMIIMHBI, CO3JaHUH HOBBIX MaTepUAJIOB, HOBBIX HCTOYHHUKOB YHEPIHH (aJbTEPHATUBHbBIC HCTOYHUKU

sHeprun). OnacHOCTh BO3/ICUCTBHS Ha )KMBBIE OPTaHU3Mbl OPTAHMYECKUX BEIIECTB OTJEIBHBIX KJIACCOB

(YyrneBomopobl, CHUPTHI, (DEHOJNBI, XJIOPOPraHWYECKUE MPOU3BOAHBIC, ANBACTHABI U [p.), CMBICI

MoKa3aTelist MPeeIbHO TOMYyCTUMON KOHIICHTPAlUU

IIpakTuyeckoe 3aHsATHE- MPOQHANPABIEHHOCTD. PelieHne npakTHKo-OpueHTHPOBAHHBIX

TEOPETUYECKUX 3aJJaHUI Ha CBOMCTBA OPTaHUYECKUX COSAMHEHUN OTIENbHBIX KJ1accoB. Ponb

OpPraHMYECKON XUMHUU B CO3/IaHUU HOBBIX MaTEPHUAJIOB JIJIsl aBTOMOOUIIS M HOBBIX HCTOYHUKOB YHEPTHH.

JlaGopaTopHble 3aHATHUS

JlaboparopHas pabdota: “UneHTrduKalys opraHU4eCKuX COeAMHEHUN OTEIbHBIX KIIACCOB”

Nnentudukanus opraHM4eCKUX COSAMHEHUI OTAETBHBIX KJIACCOB (HAa MPUMEpE allbICTUIOB, Kpaxmaa,

YKCYCHOM KHCIOTHI, O€IKOB W T.M.) C HCIOJIb30BaHHEM UX (UBUKO-XMMHUYECKUX CBOICTB U

XapakTEepHBIX KadyeCTBEHHBIX peakmuil. JleHarypamus Oenka mpu HarpeBaHuu. LIBeTHBIE peakiuu

0enkoB. BO3HUKHOBEHHE aHAJIMTHUYECKOTO CHTHANA C TOYKH 3PEHUS XUMHUYECKHX IIPOIECCOB MpPH

MPOTEKAaHNWU Ka4€CTBEHHOM PEaKIINH, MTO3BOJISTIOIICH MACHTH(UIIMPOBATH NIPEITIOKEHHBIC OPTaHUYECKHE

BEILIECTBA
Paspean S. Kunernyeckue u TepMOAMHAMHYECKHE 3AKOHOMEPHOCTH NMPOTEKAHUS XUMHYECKHX PeaKIui
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Tema 5.1.Ckopocthb

OcHOBHOe coep:KkaHue

OK 01

XUMHUYECKUX OK 02
peaKkIui. IIK1
XHUMHYECKOE K2
paBHOBECHE
Teopernueckoe o0yueHue
CKOpoCTh peakiuu, €€ 3aBUCUMOCTh OT Pa3jIMyYHBIX (DAKTOPOB: MPUPOIBI PEATHPYIONIUX BEIIECTB,
KOHIICHTPALlUA PEArupyrolIuX BEIIECTB, TEMIEPaTypbl M IUIOMAAM PEAKIIMOHHOW TOBEPXHOCTH.
TemnoBsie 3 (HeKThl XUMUYECKUX peaKuil. DK30- U SHIOTEPMHUUECKHE, PEAKIIHIH.
O6parumocth peakiuid. XUMHUYECKOE PAaBHOBECHE U €r0 CMEIIEHWE TMOJ JEUCTBHUEM Pa3IMYHBIX
(bakToOpoB (KOHLIEHTpPALIUS PEareHTOB WU MPOJIYKTOB PEaKINH, AaBlIEHUE, TEMIEpaTypa) Ul CO3/1aHUs
ONTUMAJIBHBIX YCIOBUM MPOTEKaHUsI XUMUYeCcKuX nporeccoB. [Ipunmun Jle- [llarense
IIpakTuyeckue 3aHATHSA- NPOGHATIPABJIEHHOCTb. OK 01
OK 02
XHUMHUYECKOE PAaBHOBECHE B PEAKIUAX, IPOTEKAOIINX ITPU MPOU3BOICTBEHHBIX IIPOLIECCAX. K1
Pemenue mnpakTHKO-OPUEHTUPOBAHHBIX 3a/laHUM Ha aHauu3 (PAKTOPOB, BIMSIONIUX HA H3MEHEHUE
CKOPOCTH XMMHUYECKON pEeaKiuu, B T.4. C MO3HUIIMNA IKOJIOTUYECKH 11eJ1ecO00pa3HOTo MOBEACHUS B OBITY K2
Y TPYJOBOM JIEATEIHOCTH B IIEJISX COXPAHEHHS CBOETO 3/I0POBbS 1 OKPY>KAIOIIEH TPUPOIHONU CPEIBI.
Pemrenne mnpakTUKO-OPUEHTUPOBAHHBIX 3aJaHuM Ha mnpuMmeHeHue npuHuuna Jle-Illarense s
HaxOXXJICHUS HaINpaBJiEeHUs CMEIIEHUsS PaBHOBECHS XUMHUYECKOM peaKkIuu U aHaiu3 (PaKkToOpoB,
BIIMAIONINX HA CMEUIEHUE XUMUYECKOTO PABHOBECUS
Pazneu 6. PacrBopbI
Tema 6.1. OcHoBHOe coaep:xaHue OK 01
[TonsTue o OK 02
pacTBopax Teopernyeckoe o0yuenue OK 07
PactBopenune kak Qusuko-xumuyeckuii mporecc. PactBopel. CrnocoObl TPHUTOTOBJICHHS PAaCTBOPOB. TIK1
I1K4

PactBopuMocTs. MaccoBass 101 pacTBOpeHHOro BeniectBa. (CMbICT TOKas3aTessd IPEAEIbHO
JOIMyCTUMON KOHLIEHTPALMH U €0 UCIIOIb30BAHUE B OLIEHKE IKOJIOTMYECKOI 0€301MacHOCTH.
[IpaBuia SKOJIOTMYECKH IEIeCO00Pa3HOr0 MOBEACHHS B OBITY M TPYJOBOH [EATENBHOCTH B LEJIX
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COXPAHEHHUs CBOETO 3JI0POBBS U OKPYXKArOIled NMPUPOAHON CPEJbl; ONACHOCTb BO3JAEHCTBUS HA KUBBIC
OpPraHMU3MBI OIPEJCIICHHBIX BELIECTB.

Pemenne npakTHKO-OpUEHTUPOBAHHBIX PACUETHBIX 3a/laHUM HA PacTBOPBI, UCIIOJIb3yEMBbIE B OBITOBOU U
IIPOU3BOJICTBEHHON JEATEILHOCTH YEJIOBEKA

Tema 6.2. OCHOBHOE cOiepKaHNe OK 01
Uccnenosanue OK 02
cBoifcTs pacTBopos [/IadopaTopHble 3aHATHS OK 04
[1K1
JlaboparopHas padota «lIpuroroBienue pacTBOPOB».
JlabopaTopHas paboTa- npoHanpaBIeHHOCTh. Penienne 3a1a4 Ha pacTBOPbI, KOTOPHIE UCIIONIB3YIOTCS TIK2
B aBTOMOOMIIE.
[IpuroroBneHue pacTBOpOB 3a/aHHOM (MAaccOBOM,%) KOHLIEHTpaLMU (C MPAKTUKO-OPUEHTUPOBAHHBIMU
BOIIPOCaMHM) U OTIpeieNieHue Cpeibl BOJAHBIX PACTBOPOB.
IIpodeccuoHaTbLHO-OPHEHTHPOBAHHOE CO/IepKaHNe (Coep:KaHNe MPHKJIATHOTO MOAYJIs).
Paznen 7. XuMHUS B IPOU3BOICTBEHHOM 1eATEJIHLHOCTH YeJI0BEKA. OK 01
OK 02
Xumust B OBITY X |OcHOBHOE COflepiKaHue OK 04
MPOU3BOACTBEHHOMN
P OK 07
eI TENIbHOCTH TeopeTnueckoe odyueHnue
YeJI0BeKa [TK1- TTK4

Hogeliime 1ocTuKeHUs: XUMUYECKOH HAyKU M XUMHUYECKOHW TexHonoruu. Pons xuMuun B obecriedeHnn
HKOJIOTUYECKOM, IHEPTreTUIECKON O€30MaCHOCTH, PAa3BUTHH MEAUITUHBI.

Ponp xuMum B pa3paOOTKe HOBBIX TEXHOJOIMH INpPH HM3rOTOBJICHHMU JeTajedl aBTOMOOWJIS, BUIOB
TOIIMBA, Macell, OXJaKIaouX xkuakocrel. [Ipumenenue cnupros B aBTomoOmiie. [IpaBuia nmoucka u
aHaM3a XUMHYECKOW HH(OpPMalMM U3 pa3IMYHBIX HCTOYHUKOB (Hay4yHas M yduyeOHO-HaydHas
JauTepaTypa, CpeicTBa MaccoBoi nHpopmauu, cetb IHTepHeT)

IIpakTHyeckue 3aHATHA

Ilouck u anamu3 I/IH(I)OpMaI_II/II/I O NPUMCHCHHUU XUMHUUYCCKHX BCHICCTB U TEXHOJIOTHH ¢ y4€TOM 6y;1y1ue171
HpO(i)eCCHOHaHBHOfI JACATCIBHOCTH I10 TEMaM: BaKHEHIITIE MaTCpHraJibl U3 CIIJIaBOB METAJIJIOB,
KOHCTPYKIHUOHHBIC MaTCPpHUAJIbl, KPACKU, CTCKJIO, KEPaMHKa, MAaTCpHUAJIbl JJIA DJICKTPOHHUKH,
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HaHOMAaTepHallbl, TEKCTUIIHLHBIC BOJIOKHA, HCTOYHUKHU SHEPTUU, OPTAHMYECKHE aBTOBEIECTBA, OBITOBAS
XUMHSI, UCTIOJIb3yeMasi IpU 00CITy>KUBaHUU aBTOMOOMIIS, TJIACTMACCHI [T 3JEKTPOOoOOpyI0BaHUS.
3ammra: [IpeacraBienne pe3ynbTaToB peuieHus B popMe JOKIaaa, Pe3eHTALNH.

IIpoMe:xxyTouHasi aTTecTalUs M0 TUCHUILIMHE (3a4eT)

Bcero

72
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3. YCJIOBUSA PEAJIN3AIIMU TPOTPAMMBI OBIIIEOBPA3OBATEJIBHON
JANCHUITTINHBI

3.1. TpeboBaHUSA K MUHUMAJILHOMY MATEPHAJIBLHO-TEXHHYECKOMY 00ecneYyeHn 0
Jlist peanuzaiiid  MPOTPaMMbl  TUCIHUTUTHHBI JTOJKHBI OBITh TMPEIYCMOTPEHBI CIEAYIOIIHIE
CrelaJbHbIE TIOMEIICHUS: YICOHBI KAOMHET XUMUU U/ UM YIeOHOW XUMHUECKOU JTaO0OpaTOPUH.

Oo6opynoBanue y4eOHOro kabumHera (HarJsIHble MOCOOMS): HAOOPHI IIAPOCTEPIKHEBBIX
MoJieJe MOJIeKYJ, MOJEIH KPUCTANIMYECKUX PEIIETOK, KOJJICKIIUU MPOCTBIX M CIOKHBIX BEIIECTB
W/WIM KOJUIEKIMM TOJIMMEPOB; KOJUIEKIUS TOPHBIX IMOpPOJA W MHUHEpajoB, Tabnuua MeHneneesa,
yaeOHbIe (UIBEMBI, UGPOBBIC 00pa30BaTEIIbLHBIC PECYPCHI.

TexHn4yeckue cpeacTsa o0y4eHHsi: KOMIBIOTEpP C YCTPOUCTBAMHU BOCIIPOM3BEICHUS 3BYKa,
NPUHTEP, MYJIBTUMEIUA-TIPOCKTOP C HKPAHOM, MYJIbTHUMEIUMHAs J0CKa, yKa3Ka-TIpe3eHTep MJis
IIPE3CHTALAMN.

Oo6opynoBanue Jadopatopum U padovYux MecT JIaOOPATOPUM: MEH3YPKH, IHIIETKH-
KareJbHUIIbI, TEPMOMETPBI, MUKPOCKOII, JYIIbl, IPEIMETHbIC U MOKPOBHBIE CTEKJIA, TUIAHIIETHI IS
KaleJbHBIX peakiuii, GuiIbTpoBalbHAsg Oymara, MPOMBIBAIKHU, CTEKJISIHHbIE MPOOUPKHU, PE3HHOBBIC
npoOku, QoHapuKU, HAOOP PEaKTUBOB, CTEKISHHBIC MANIOYKH, IITATUBBI ISl MPOOUPOK; MEpPHBIC
WIMH]PBI, BOPOHKU CTEKJIIHHBIE, BOPOHKH JAeNUTeNbHble nunuHapudeckue (50-100 mi), cTynku ¢
necTukoM, (appopoBbIe YAIIKH, IMAHIETHI, (WIBTPHI OyMakKHBIC, BaTa, MapJsi, YacOBHIC CTEKIIA,
JICKTPOTUIUTKH, JTa00paTOPHBIC INTATUBBI, CIIUPTOBBIC TOPEIKH, CIUYKH, TPHUOOp YIS TOTYICHHS
ra3oB (Wwin npoOUpKa ¢ ra300TBOJHON TpyOKOIt), AepKaTenu Ui IPOOUPOK, CKISHKU JJIs1 XpaHEHUs
PEaKTHBOB, pa3fgaTOYHbIC JIOTKH; XUMHueckue ctakanbl (50, 100 u 200 mu1); mmaTenu; TUHIETHI,
TUTEJIbHBIC LI, CEKyHOMEpHI (TaiiMepsl), MepHble pooupku (Ha 10-20 mi1) 1 MepHbIE KOJIObI
(25, 50, 100 u 200 mi), BoasiHast O6aHs (MM TEPMOCTAT), CTEKIISIHHBIE MATOYKH; KOHUYECKHE KOJIOBI
st TuTpoBanus (50 u 100 muT); MHAMKATOpHBIE MOJIOCKU 7S ompeneneHus pH u cranmapTHas
WHAWKATOpHAs IIKalla; YHUBEPCaIbHbIM UHAUKATOp; numneTku Ha 1, 10, 50 mu (wnm no3atopsl Ha 1, 5
u 10 M), OropeTku [Uid TUTpOBaHUs, MeauiuHckue mnpuibl Ha 100—-150 mi, nabopatopHble W/uau
aHaJIUTUYEeCKUe Bechl, pH-MeTphl, cymmibHBIN 1IKad, U Ip. T1abopaTopHOe 000PYyI0BAHUE.

3.2. UndopmanmnoHHoe obecrniedeHHe peajn3alui NPorpaMmmMbl
IlepeyeHb UCOIb3YyeMbIX YUEOHBIX U3TAHUIA.

1. Xumust a1 npodeccuii U CrienuaaIbHOCTeN TeXHuYeckoro npoduis. Yueonuk, ['abpuensu O.C.,
OctpoymoB N.I' — M.:, OUL] «Akanemus», 2023.

2.T'abpuensn O.C., OctpoymoB U.T"., CnagkoB C.A. Xumus. [Ipaktukym. — M.: OULl «Axagemus»,
2023.

3.I'abpuensu O.C. Xumus. TecTsl, 3agauu, ynpaxaenus. — M.: OUL] «Akagemusy», 2023.

4 Pym3utuc I'.E., ®enpaman @.I'. Xumus: yued. g 10 kn.cpeqn.mk. — M.: [Ipocsemenue, 2023.
5.Pymsutnc I'.E., ®enpaman @.I". Xumus:yueo.nms 1 1kn.cpeqn.mk. — M.: [Ipocsemenue, 2023.
6.I'abpuensu O.C. Xumus. 10 knacc. [Ipodunbueiii ypoBeHs: yueb. 1ist o6meo0pa3oBar.
yupexaenuit / O.C. I'abpuensan, @.H. Mackaes, C.1O. [Tonomapes, B.11. Tepenun. — M., 2023.
7.I'abpuensu O.C. Xumus. 10 knacc. ba3oBsiil ypoBeHb: yued. s o01ieo0pa3oBar. yupexKaIeHu. —
M., 2023.

8.I'abpuensa O.C. Xumus. 11 knacc. ba3oBsiil ypoBeHb: yued. s o0mieo0pa3oBar. yupexkaeHui. —
M., 2023.
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4. KOHTPOJIb M OLIEHKA PE3YJIbTATOB OCBOEHMSI OBIIIEOBPA30OBATEJIBLHOM
T CHATIIAHBI

KOHTpOJ'IB N OLCHKA pPE3yJIbTaTOB 06y‘leHI/I5{ OCYHICCTBIIACTCA IMPEIIoaaBaTeJIEM B IIPOLIECCE

NPOBEICHUS MPAKTUUYECKUX 3aHATUN U J1aOOPaTOPHBIX pabOT, TECTHPOBAHUS, a TAK)KE BBITOIHEHHS

00y4aromyMuUCs WHIAUBHUIYaJIbHBIX 3aJaHUN, MPOEKTOB, HCCIeNOBaHMU. Pe3ymbraThl 00y4deHHS

OMpCACIIA0T, YTO 06yqaloumecsl AOJDKHBI 3HATh, IMOHUMAThb WU ACMOHCTPUPOBATL IO 3aBCPLICHUU

HU3YUCHUA JUCHUIIIINHBI.

Jis popmupoBaHUs, KOHTPOJISL U OLICHKH PE3YyJIbTaTOB OCBOCHUS Y4YEOHOUM IHCIUIUIMHBI
UCIIONIB3YETCSI CHCTEMa OIICHOYHBIX MEpPONPUATUHN, MPEICTAaBISIONas COOO0NH KOMIUIEKC Y4eOHBIX
MEPONPUITHIA, COTIACOBAHHBIX C pe3yibTaTaMu 00yueHust u chopmynupoBaHHbIX ¢ yuerom OI'OC
COO (nmpenmetnsie pe3ynabTaTsl o quctuminae) u @I'OC CIIO.

Tunbl OllEeHOYHBIX

Ne | OK/IIK | Moayas/Pazgen/Tema | Pesyabrat 00yuenust .
MeponpusiTHii
I | OcHoBHOe coaepkanne
1 Pa3nes 1. OcHoBbI Popmyauposars
0a3oBble MOHATHS U
CTpOEeHHS BellecTBA
3aKOHBI XUMHUH
1.1 |OKO01 CrtpoeHue aToMOB Cocrasnars xummnueckue |1. Tect «CtpoeHune atomoB
XUMHUYECKHX JJIEMEHTOB |(DOPMYIIBI COSMHCHHUM B |XUMHUYECKUX PJICMEHTOB U
U TIPUPOJIa XUMUYIECKOW |COOTBETCTBHH CO MIPUPOTa XUMUYCCKON CBSI3M».
CBSI3U CTENIEHBIO OKHUCIICHUS 2. 3amaun Ha COCTaBJICHUE
XUMHUYECKHX DJIEMEHTOB, |XHUMHUYECKUX QOopMyT
MCXOJIS U3 BAJIGHTHOCTH U |ABYXaTOMHBIX COCIUHEHHI
ANEKTPOOTPHUIATETLHOCTH |(OKCHUIIOB, CYNb()HUIOB, THAPUIOB
U T.11.).
3. 3agaHus Ha UCTIOJIL30BAHUE
XUMHYECKOH CHMBOJIUKU U
Ha3BaHUW COCMHEHUN 1O
HOMEHKJIATYpE MEXITyHApOIHOTO
COI03a TEOPETUYECKON U
MPUKJIAHON XUMUU U
TPUBHAIIBHBIX HA3BAHUU IS
COCTaBJIICHUS] XUMUYECKUX
(hopmyn TByXaTOMHBIX
COeTMHEHUH (OKCHJIOB,
Cynab(GUI0B, THAPUAOB U T.I1.) U
JIPYTHX HEOPTAHUYECKUX
COETMHEHMI OTAENBHBIX KJIacCOB
1.2 | OK 01 [Teprnonnueckuii 3aKOH 1| XapaKTepru30BaTh 1. Tect «Mertammuieckue /
OK 02 tabnuma J{.U. XUMHYECKHE AJIEMEHTH B |HEMETaJJINYeCKHE CBONCTBA,
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OK/IIK

Moayas/Paznen/Tema

Pe3yabTar 00y4yeHus

THnbI OLEHOYHEIX
MeponpUusTHI

Meupeneena

COOTBETCTBHH C UX
MIOJIO’KECHUEM B
IIEPUOMYECKON CUCTEME
XUMHUYECKHUX 3JIEMEHTOB
.. MenneneeBa

3JIEKTPOOTPULIATEIIBHOCTD U
CPOJICTBO K DJIEKTPOHY
XHMUYCCKHX DJICMCHTOB B
COOTBETCTBHUE C UX 3JICKTPOHHBIM
CTPOCHUEM U TOJI0KEHHUEM B
IIEpUONYECKON CUCTEME
XUMHUYECKHX dj1eMeHToB ..
Meunneneesay.

2. [IpakTryeckue 3aJaHus Ha
YCTaHOBJICHUE CBSI3U MEXY
CTPOCHHUEM aTOMOB XUMHUYECKUX
3JIEMEHTOB M TIEPUOUIECKUM
N3MEHEHHEM CBOMCTB
XUMHYECKHUX 3JIEMEHTOB U UX
COCIUHCHHI B COOTBETCTBUH C
nonoxenueM llepuonnueckoit
CHCTEME.

3. IIpakTUKO-OpHUEHTUPOBAHHbBIEC
TEOPETUUYECKHUE 3a/1aHUs HA
XapaKTEPUCTUKY XUMHUYECKUX
9JIEMEHTOB: «MeTtainyeckue /
HeMeTaJNIMYecKre CBOMCTBA,
AJIEKTPOOTPHUIATEIHHOCTD U
CPOJCTBO K AJIEKTPOHY
XHUMHYECKHUX 3JIEMEHTOB B
COOTBETCTBHUE C MX 3JIEKTPOHHBIM
CTPOEHUEM H TOJIOKEHHUEM B
IIEPUOIUYECKON CHCTEME
XAMUYECKHX DJIEMECHTOB

J.1. MenneneeBa»

Pasznea 2. XumMuueckue
peakuuu

XapaKTepnsoBaTb THIIBI
XUMHUYECCKUX peaKum”l

KontpoabHas padora
«CTpoeHue BelecTBa u
XHMHYECKHe PeaKnn

2.1

OK 01
OK 04

THuIel XUMHUYECKUX
peakuui

CocTraBisATh peakuuu
COEIMHEHUS, Pa3JI0KEHUS,
oOMeHa, 3aMelIeHHS,
OKHUCIIUTEIBHO-
BOCCTaHOBUTEJIbHBIC
peakuuu

1. 3amauu Ha cocTaBiIeHUE
YPaBHEHUH PEAKIUN:

— COCIMHEHM S, 3aMELIEHUS,
pasnokeHus, 0OMeHa,

— OKUCJIUTENBHO-
BOCCTAHOBUTEIBHBIX PEAKIIHI C
HCIIOJIb30BAHUEM METO/1a
3JIEKTPOHHOTO OajaHca.
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OK/IIK

Moayas/Paznen/Tema

Pe3yabTar 00y4yeHus

THnbI OLEHOYHEIX
MeponpUusTHI

2. 3agauu Ha pacyeT MaccChl
BEIIeCTBA UM 00bEMa

ra3oB I10 U3BECTHOMY KOJIMUECTBY
BELIECTBA, MAcCe WIH 00BEMY
OJIHOTO U3 yYacTBYIOILIUX B
peaklu BELIECTB; PACUETHI
Macchl (00bEMa, KOJIMYECTBA
BEIIECTBA) IPOAYKTOB PEAKIINH,
€CJIM OJIHO U3 BEIIECTB UMEET
npuMecu

2.2

OKO01,02

DIIEKTPOTUTHIECKAs
JIUCCOLMALNAA U HOHHBII
oOMeH

CocTaBisTh ypaBHCHHS
XUMHYECKHX PEAKIIHH
HOHHOTO OOMeEHa ¢
ydacTUeM
HeOpFaHI/IqGCKI/IX BCIICCTB

1. 3amanus Ha cocTaBIICHUE
MOJICKYJISIPHBIX U MOHHBIX
pEeaKuuii C y4aCTUEM KHUCIIOT,
OCHOBaHHUI U COJICH,
YCTaHOBJICHHE U3MCHCHHUS
KHCJIOTHOCTH CPEJIbI

2. JJaboparopnas paboTa
"Peakiuu HOHHOTO OOMEHAY.

Pa3pnen 3. Crpoenue u
CBONCTBA
HEOPraHUYeCcKUX
BellecTB

HccnenoBath cTpoeHue u
CBOIICTBA
HEOPraHHYeCKuX
BellecTB

KonTpoasnas padora
«CBOHCTBa HEOPraHHYECKUX
BeLIeCTB»
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OK/IIK

Moayas/Paznen/Tema

Pe3yabTar 00y4yeHus

THnbI OLEHOYHEIX
MeponpUusTHI

3.1

OK
01,02.
ITK1
I1K2,4.

Knaccudukanus,
HOMEHKJIATypa H
CTpOEHHUE
HEOPTaHUYECKUX
BEIIIECTB

Knaccudunuposars
HEOpraHUYecKue
BELIECTBA B COOTBETCTBUU
C UX CTPOEHUEM

1. Tect «Homenkiarypa u
Ha3BaHHUE HEOPTaHUYECKUX
BEILIECTB UCXO/S U3 UX
XUMHYECKON (OPMYITBI UITH
COCTABJICHUE XUMHUYECKOU
(hopMyITBI HCXOIS U3 HA3BAHUS
BEIIECTBA 10 MEXKIYyHAPOTHOM
WJIM TPUBHAIBHOMN
HOMEHKJIAType».

2. 3ajauu Ha pacyeT MacCoOBOM
JI0JIU (MacChl) XMMHUYECKOTO
3JIEMEHTA (COeAMHEHHUS) B
MoJIeKyJie (cMecH).

3. [IpakTuyueckue 3a1anus 1Mo
KJIacCU(pUKall1, HOMEHKJIAType U
XUMHYECKUM (hopmynam
HEOPraHUYECKUX BEIIECTB
pa3IMYHBIX KJIACCOB.

4. [IpakTuyeckue 3a1aHus Ha
ONpeAeICHuE XUMUYECKON
AKTUBHOCTH BEIIECTB B
3aBUCUMOCTH BUJIa XUMUYECKOM
CBSI3U U THTIA KPUCTAINIMYECKON
pELIeTKH

3.2

OK 01
OK 02
[1K.1
I1K3
I1K4

Du3nKO-XNMHYECKIE
CBOMCTBa
HEOPTaHUYECKUX
BEIIIECTB

YcTaHaBIMBaTh
3aBUCHUMOCTH (PU3HUKO-
XUMHYECKUX CBOMCTB
HEOPraHUYECKHUX BEILECTB
OT CTPOEHUSI aTOMOB U
MOJICKYJI, a TAK)KE THUTIA
KPHUCTAJUTNYECKOMN
pemeTku

1. Tect «OcobGenHoctu
XUMHUYECKUX CBOMCTB OKCHJIOB,
KHUCJIOT, OCHOBaHU, aM(pOTEpHBIX
TUIPOKCUIOB U COJIEI.

2. 3agaHus Ha COCTaBJICHUE
YPaBHEHUN XUMUYECKUX PEaKIUI
C Y4acTHEM MPOCTHIX U CIOKHBIX
HEOpPraHUYECKUX BEIIECTB:
OKCHJIOB METAJIJIOB, HEMETAIIJIOB U
aM(pOTEePHBIX DIIEMEHTOB;
HEOPraHUYECKUX KHUCIIOT,
OCHOBaHUH M aM(OTEPHBIX
TUAPOKCHJIOB, HEOPTaHUYECKUX
COJIEH, XapaKTEPUIYIOLIUX HX
CBOMCTBA U CIIOCOOBI IOJTYYEHHUSI.
3. [IpakTHKO-OpHUEHTUPOBAHHBIEC
TEOPETUYECKUE 3aaHus Ha
CBOMCTBA U IIOJIy4YCHUE
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THnbI OLEHOYHEIX

Ne | OK/TIK | Moayas/Pa3nen/Tema | Pe3dyabrar 00y4yeHust .
MeponpusTHi
HEOPraHUYECKUX BEIIECTB
3.3 | OK 01 Nnentudukanys Hccnenosath 1. IIpakTHKO-OpPUEHTUPOBAHHBIE
OK 02 |HeopraHuuecKux KaueCTBEHHbBIC PEAKIUN  |3aJaHUs M0 COCTABICHUIO
OK 04 |BemectB HEOPraHWYECKUX BEIIECTB |XMMUYECKUX PEAKIIUNA C yHaCTUEM
HEOPraHUYeCKUX BEIIECTB,
HCIIONB3YEMBIX ISl UX
HUICHTH(PUKAIIY.
2.JIaboparopnas pabota:
“Unentuduxanus
HEOPTraHWYECKUX BELIECTB”

4 Pa3nen 4. Ctpoenue u |HcciaenoBars crpoenue u|Konrponbnas padora
CBOICTBA cBoiicTBa oprannveckux («CTpoeHmne u CBOMCTBA
OpPraHMYecKux BeleCTB OPraHMYecKHuX BelecTB»
BelIeCTB

4.1 |OKO01, |Knaccudukamms, Knaccudumnupopars 1. 3agaHus Ha cOCTaBIIEHUE

[TK.1I1IK |cTpoenue u OpraHMYEeCcKre BEIIeCTBA B [HA3BaHUN OPraHUYECKUX

3, HOMEHKJIATypa COOTBETCTBHHU C UX COEIMHEHUI IO TPUBUAIILHOW WJTH

[1K 4 OpPraHWYECKHUX BEIIECTB |CTPOCHUEM MEXKIyHAPOAHOU
CHUCTEMATUYECKON HOMEHKJIATYype.
2. 3ajaHus Ha COCTaBJIEHUE
MOJIHBIX M COKPAILEHHBIX
CTPYKTYPHBIX (hOpMYIT
OpraHUYECKUX BELIECTB
OTJIETIbHBIX KJIACCOB.
3. 3amaun Ha onpezeneHue
npocreien GopmyIibt
OpPTaHUYECKON MOJIEKYJIIbI, UCXO/IsI
13 DJIEMEHTHOTO cocTaBa (B %)

4.2 | OKO01 CBolicTBa OpraHMYECKUX | Y CTAaHABIMBATh 1. 3amaHus Ha cocTaBiIeHUE

OK 02 |coenuHeHUI 3aBUCHUMOCTh (PU3UKO- YPaBHEHUN XUMUYECKUX pPEaKIUI

OK 04 XUMUYECKUX CBOMCTB C y4aCTHEM OPraHUYECKUX

IK1 OpPraHWYECKUX BELIECTB OT |BEIIECTB HA OCHOBAaHUU UX

[1K2 CTPOEHHUS MOJIEKYJI COCTaBa M CTPOEHUS.

[1K4 2. 3aaHus Ha COCTABIIEHUE

YPaBHEHUN XUMUYECKUX PEAKIUH,
WJUTFOCTPUPYIOIINX XUMUYECKUE
CBOICTBA C YYETOM MEXaHU3MOB
MPOTEKAHUS JaHHBIX PEaKINN U
TEHETHUYECKOM CBSI3U
OpPraHUYECKUX BEILECTB Pa3HbIX
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THnbI OLEHOYHEIX

Ne | OK/TIK | Moayas/Pa3nen/Tema | Pe3dyabrar 00y4yeHust .
MeponpusITHI
KJIACCOB.
3. PacuerHble 3a1a4u 11O
YPaBHEHUSIM PEAKLHUI C yHaCTUEM
OpPraHUYECKUX BEILECTB.
4. JlaboparopHas pabota
“IIpeBparieHust OpraHu4eCcKuX
BelecTs”
4.3 | OK 01 Wnentuduxamms Hccnenosath 1.IIpakTuKO-OpUEHTUPOBAaHHbBIE
OK 02 |opraHu4eckux BEUIECTB, |KAUECTBEHHBIC PEAKIUN  |33JaHUs 10 COCTABICHUIO
OK 04 |ux 3HaueHue u OpraHU4YeCKHUX XMMHYECKUX PEAKIUi ¢ ydacTuEM
ITK1 IpUMEHEHHE B OBITOBON |COE€AMHEHUH OT/ENbHBIX |OpraHUYECKHUX BEILECTB, B T.U.
I1K2 Y IIPOU3BOACTBEHHOMN KJIACCOB UCIIOJIB3YEMBIX JUIS UX
[1K4 JIESITEIbBHOCTH YEJIOBEKa UICHTU(HUKAIMA B OBITY U
IPOMBIIIIEHHOCTH.
2.JIaboparopnas pabdora:
“Unentuduxanus opraHnyecKux
COEIMHEHUH OTAEIBHBIX KJIacCOB™
5 Pazneua 5. XapakTepu3oBaThb
Kunernyeckue u BJIMSIHHE PA3JIHYHBIX
TepMOAMHAMHUYeCKHe |(aKkTOpOB Ha
3aKOHOMEPHOCTH PaBHOBeCHE U CKOPOCTh
NPOTEKAHUS XHMHYECKHX pPeaKIui
XHMHYECKHX peakuui
5 | OK Ol CKOpOCTb XMMMUYECKUX | XapaKTepu30BaTh IIpakTHKO-OpUEHTUPOBAHHBIE
OK 02 |peaxkuuii. XMUMHYECKOE |BIUSHUE KOHIIEHTPAIlMM  |TE€OpPETHUYECKUE 3aJaHus Ha
IIK1 paBHOBECHE pearvpyronux BeIecTB U |aHaINU3 (PaKTOpOB, BIUAIONIUX HA
[1K2 TEMIIepaTypbl Ha CKOPOCTb |U3MEHEHNE CKOPOCTH XUMHUYECKOU
XUMHYECKUX PEaKIUn peakuuu. [Ipaktrko-
XapakTepu3oBaTh OpUEHTUPOBAHHBIE 3aJaHUS Ha
BIIUSTHUE U3MEHEHUS IIpUMEHEeHHe puHuuna Jle-
KOHLIEHTpauuu Bemiects, |lllaTenbe 11 HaXOXACHUS
peakuuu cpeasl u HaIlpaBJICHUS CMEIIECHUS
TEeMIEpaTypbl HA PaBHOBECHS] XUMUYECKON peaKuu
CMeIlleHne XUMUYECKOT0 |M aHaiu3 (GaKTOPOB, BIUSIOMINUX
paBHOBECHS Ha CMeIlleHNuEe XUMUYECKOTO
paBHOBECHS
6 HccaenoBaTs HCTHHHEBIE

Pa3zgen 6. PacTtBopbl

PACTBOPBHI € 3aJaHHBIMH
XapaKTepUCTUKAMHU
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THnbI OLEHOYHEIX

Ne | OK/TIK | Moayas/Pa3nen/Tema | Pe3dyabrar 00y4yeHust .
MeponpusTHi
6.1 | OK 01 [TonsiTue o pactBopax  |Paznuyarh UCTUHHbBIE 1. 3ajaun Ha MPUTOTOBJIIEHUE
OK 02 pacTBOpbI pacTBOPOB.
ITKO07 2. IIpakTuKO-OpUEHTHUPOBAHHbBIE
IK1 pacyeTHbIC 3aJaHus Ha
I1K4 JIACTIEPCHBIE CUCTEMBI,
WCIOJIb3yeMbIC B OBITOBOM U
IIPOU3BOJICTBEHHOMN AESITEIbHOCTH
YelioBeKa
6.2 | OK Hccnenosanue cBoiictB |Mccnenoats Gpusnko- JlaGopaTopHas padora
01.ITK02 |pacTBOpOB XMMHYECKHE CBOMCTBA “IIpuroToBiaeHue pacTBOPOB”
OK 04 HWCTUHHBIX PacTBOPOB
[1K1
[1K2

Il | IIpodeccnoHaIbHO-OPUEHTHPOBAHHOE COJEP KaHUe (COAepPKaHUe MPUKIATHOTO MOIYJIs)

7 Pa3pen 7. OuenuBartp nociaeacreus|3amura pedepara (¢ yuerom
Xumus B ObITY U OBITOBOI U Oyayuei npodeccuoHaJIbHOM
NMPON3BOACTBEHHOI NMPOM3BOJCTBEHHOI JAesiTeJIbHOCTH)
JAesITeJIbHOCTH JesiTeJIbHOCTH YeJI0BeKa
Ye10BeKa ¢ MO3ULMH

JKOJIOTHYECKOMI
0e3onmacHoOCTH

OK 01
OK 02
OK 04
OK 07
[1K1-4

XuMmus B ObITY U
IIPOU3BOJCTBEHHON
JESATEIIBHOCTH YEJIOBEKA

O11eHMBATh MMOCIEACTBUS
OBITOBOM U
MIPOU3BOJICTBEHHOMN
JIeSITENLHOCTH YeI0BeKa C
MO3UIAMN DKOJIOTHUECKOM
0e30macHOCTH

Pedepar, npezenranusi(c yaetom
Oymyuieit mpodeccuoHanbHON
JESITEIIbHOCTH)

Bo3MoskHBIE TEMBI :

1. BnusiHue aBToMoOums Ha
KJTUMarT.

2. bynymue matepuansl s
MalIMHO- U IPUOOPOCTPOEHUS,
3IEKTPOOOOPYIOBAHHS.

3. HoBble MaTepuasl 1is
aKKyYMYIIATOPHBIX OaTapei.

4. XuMHUYEeCKHUEe BEIIEeCTBA,
UCHOJb3yeMble JUISl TPOM3BOICTBA
ABTOMATHKH ITPH 00CITY)KHUBaHUS
aBTOMOOMIIS.
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