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PabGouast mporpamma 0011€00pa30BaTENHPHOTO MPEAMETa COCTaBJICHA Ha
OCHOBE TpeOOBaHMIA:

1. ®enepanpHoro 3akoHa oT 29 nexadpst 2012 r. N 273-03 "O06 obpazoBaHUM
B Poccuiickoii denepannn" (¢ U3MEHEHUSIMU U JOTIOJTHCHUSIMH );

2. ®I'OC CIIO no cnermansaocty 23.02.07 Texaudyeckoe oOCTyKMBaHUE U
PEMOHT JIBUTATEJIeH, CUCTEM U arperaToB aBTOMOOUIIEH YTBEPKIEHHOTO MPUKA30M
Munnpocsemieruss PO ot 12.12.2022 Ne 1100 (3apeructpupoBad MUHHCTEPCTBOM
toctuiuu Poccuiickoit ®@enepanuu 24.01.2023 peructpanuvonssiii Ne 72111) (c
M3MEHEHUSIMU U JOTIOJIHECHUSIMU );

3. ®I'OC COO yTBepkIeHHOTO MPUKa30M MHHHCTEpCTBa 00pa30oBaHUS U
Hayku Poccuiickoii ®@enepanuu ot 17 mas 2012 r. N 413 (c U3MEHEHUSIMU U
JIOTIOJTHEHUSIMH )

4. ®OII COO yTBepxkeHHOM mpruKkazoM MuHUCTEpCTBA pocBenieHus PO ot
18 mas 2023 r. N 371;

¢ yuerom IlpumepHoii paboueil mporpaMmbl 00I1Ic00pa3oBaTEILHOMN
JUCLHUILUIMHBI XUMUS YTBEPKACHHOM Ha 3aceqannu CoBeTa Mo OLEHKE COJIEPKAHUS
¥ KayeCTBa MPUMEPHBIX paboyuX MporpamMmm o0I1eo0pa3oBaTeILHOTO U COIIMATBHO-
T'YMaHHUTAPHOTO IIUKJIOB cpeHero npodeccuonaabHoro oopazoanus [Iporokomn Ne
14 ot «30» HOs10pst 2022 rona.

Pazpabotuuk: 'BIIOY HO «KBJIK»

Paccmotpeno 151 0/100peHo MPEIMETHO-IIUKIIOBOM KOMUCCHUEHN
00111e00pa30BaTEIbHBIX JUCIUTLINH
ITpoTokon Nell ot 13 utons 2023 r.
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1. OBIIASI XAPAKTEPUCTUKA PABOYEN ITIPOTPAMMBIYUEBHOTI'O
HHPEIMETA OYIIL.07 XUMUA

1.1. Mecto yuyeOHOro mipeAMeTa B  CTPYKType  OCHOBHOIi
npogeccnoHaIbLHON 00pa3oBaTeJIbHOM MPOTrPaAMMBI:

OO6mieoOpa3oBaTeNbHbIA ~ HpeAMET  «XUMHUSD»  SBISETCA  YacThlO
o011eo0pa3oBaTeNbHOTO IMKIAa 00pa30BaTeIbHON MPOrpaMMbl B COOTBETCTBUU C
®I'OC CIIO no cnenuansHocTH 23.02.07 TexHuueckoe 00CITy)KMBAaHUE U PEMOHT
JIBUTATENICH, CUCTEM U arperaToB aBTOMOOUJICH.

1.2. lleqiu ¥ nuIaHMpyeMble pe3yJabTaThl 0CBOEHHS JUCIMILIUHBI
1.2.1. lleam u 3aga4y JTUCHUTIMHBI

AnanTanus oOydYaronmuxcsi K YCIOBUSM JUHAMUYHO Pa3BUBAIOIIETOCS
Mupa, (OPMUPOBAHHE WHTEIUIEKTYaJbHO PAa3BUTOM JIMYHOCTH, TOTOBOM K
caM000pa30BaHUI0, COTPYIHUYECTBY, CAMOCTOSATEILHOMY MPUHATUIO TPAMOTHBIX
pEIICHNI B KOHKPETHBIX KU3HCHHBIX CUTYAIIHMSIX, CBI3aHHBIX C BEIIECTBAMH M MIX
MIPUMEHEHUEM;

dbopMupoBaHHe Yy OOYy4YarOUIUMXCS KIIOUEBBIX HABBIKOB (KJIIOUEBBIX
KOMIIETEHIIMI), MMEIOIIMX YHHBEPCAJIIbHOE 3HAY€HUE IS Pa3IMYHBIX BUIOB
JIeSITeILHOCTU: PeIlieHUs Tpo0ieM, TOUCKa, aHaliu3a U 00pabOTKK UHPOpPMALIUH,
HEOOXOMUMBIX I NMPUOOPETEHUsI OMbITa JEATEILHOCTH, KOTOpas 3aHUMAaeT
BAXHOE MECTO B TO3HAHUU XUMHHU, a TaKXKE JUIsl OICHKA C TIO3UIUH
AKOJIOTUYECKON OE€30MacHOCTH XapaKTepa BJIMSHUS BEIIECTB M XUMHUYECKUX
IPOLIECCOB HA OPraHU3M Y€JI0BEKA U IPUPOIAHYIO CPENY;

pa3BUTHE MO3HABATEIBLHBIX UHTEPECOB, MHTEIUIEKTYAIbHBIX U TBOPUYECKUX
CIIOCOOHOCTEW OO0yYaromIMXCs: CIMOCOOHOCTH CaMOCTOSITENIbHO TMPHOOpETaTh
HOBBIC 3HAHUS MO XUMHUU B COOTBETCTBUHM C >KHW3HEHHBIMU MOTPEOHOCTSIMH,
MCIIOJIb30BaTh COBPEMEHHbIE HH(POPMALMOHHBIE TEXHOJIOTMHM JUIsl TMOUCKA U
aHanu3a Yy4YeOHOW M HAy4yHO- MOMNYJSAPHOM UWHOOPMAIMUM XUMHUYECKOTO
COJIep KaHUS;

dbopMupoBaHHE€ U pa3BUTHE Y OOYYalOIIUXCS aCCOLUMUATHUBHOIO U
JIOTUYECKOTO MBIIUICHHS, HAOII0JATENbHOCTH, COOPAHHOCTH, AKKYpaTHOCTH,
KOTOpbIE OCOOCHHO HEOOXOAUMBI, B YAaCTHOCTH, NpPH ITUIAHUPOBAHUH U
MIPOBEICHUH XUMUYECKOIO IKCIIEPUMEHTA;

BOCHHUTaHHE Yy OOydYaomuxcsi YyOexAEHHOCTH B T'yMaHHUCTUYECKOM
HaIPaBJICHHOCTH XUMHUH, €€ BAXHOW POJM B PEIICHUH TJIOOAIBHBIX MPOOJIeM
pPalMOHAIBHOIO IPUPOAOIIOIB30BaHNs, IOTIOIHEHUS SHEPTETHUECKUX PECYPCOB U
COXPAaHEHHUsl MPHUPOJHOTO PABHOBECHS, OCO3HAHUS HEOOXOIMMOCTH OEpe’kKHOTO
OTHOIIECHUS K TMPHUPOJEC U CBOEMY 3J0POBbIO, a TaKKe NPHUOOpPETEHHs OIbITa
WCIIOJIb30BAHUS TMOTYYCHHBIX 3HAHWUW IS TPUHSATHS TPAMOTHBIX PCIICHHHA B
CUTYaIMIX, CBSI3aHHBIX ¢ XUMUYCCKUMH SBIICHUSIMH.

1.2.2. Ilnanupyemble Ppe3yJbTaThbl OCBOCHUS  001Ie00pa3oBaTEeILHOM
aucauIIMHbBI B cooTBeTcTBHH ¢ PI'OC CIIO m Ha ocHoBe PI'OC COO



Koa un
HauMEeHOBaHHe
hopmMupyembIx
KOMIIeTeHIU

I[Inanupyembie pe3yjbTaThl 0CBOEHHS THCIUILIUHBI

O6mme!

JMCHUIIMHAPHbIE?

OK 01. BeiOupars
CIOCOOBI PeIICHUs
3amaq
npodeccHoHaIbHON
JEATeLHOCTH
NPUMEHUTEIBHO K
pa3IUYHBIM
KOHTEKCTaM

B yacTu Tpy10BOT0 BOCIIMTAHUSI:

- TOTOBHOCTb K TpPYAY, OCO3HAaHHE ILIEHHOCTH MAaCTEpCTBa,
Tpyaoooue;

- TOTOBHOCTh K aKTHBHOM JEATEIHbHOCTH TEXHOJIOTHUCCKON |
COIIMAJIbHOM HAIPaBJICHHOCTH, CIOCOOHOCTh MHHUIIMUPOBATH,

IUIAaHUPOBaTb U CaMOCTOSITEJIbHO  BBIIOJHATH  TaKyro
NeSITebHOCTD;
- UWHTEpeC K pa3auuHbiM cdepam TpodhecCHOHATEHOM
JESITENIbHOCTH,
OBanagenue YHHUBEpPCAIbHBIMH Y4eOHBIMU

NO3HABATEJIbHbIMH A€l CTBUAMMU:

a) 0a30Bble JJOrHYecKHe JeHCTBHS.

- CaMOCTOATENIbHO (OPMYJIMPOBATH M AKTyaJIM3UpPOBATh
npobieMy, paccMaTpUBaTh €€ BCECTOPOHHE;

- YCTaHABJIMBAThH CYIIECTBEHHBII MPU3HAK WX OCHOBAHMS JUIS
CpaBHEHMsI, KJIJaCCU(PUKALUU U 0000IIeHN S,

- OIpeneNsaTh LN JAEATeIbHOCTH, 3aJaBaThb NapaMeTpbl U
KPUTEPUU UX TOCTUKEHUS;

- BBIBIATH  3aKOHOMEPHOCTM W MPOTHBOpEuYUss B
paccMaTpUBaEMBbIX SIBJICHUSX;

JESTENIbHOCTh,  OLICHUBATh

OLICHUBATL  PUCKU

- BHOCUTB KOPPCKTHUBBI B
COOTBCTCTBUC  PE3YJILTATOB
MOCJIEICTBUI ACATCIIBHOCTH

LM,

- BJIQJECTh CUCTEMOW XUMHUYECKUX 3HAHUK, KOTOPAsl BKIIOYAET:
OCHOBOIIOJIATalONMINE TIOHATUS (XUMHYECKUM JJIEMEHT, aToM,
3JIEKTPOHHAsI 000JI0UKa aToma, s-, P-, d-3JIeKTPOHHbBIE OPOUTAIIH
aTOMOB, HOH, MOJIEKYJIa, BaJICHTHOCTb, JJIEKTPOOTPULIATEIHLHOCTb,
CTEIEeHb OKUCJICHUS, XUMHUYECKasl CBSA3b, MOJIb, MOJISIPHAS Macca,
MOJIIpHBIA  00BEM, YTIEpOAHBIA CKeneT, (YHKIMOHAIbHAs
rpymma, paaudkai, U30MepHUsi, U30MEphbl, TOMOJIOTUYECKUN PAI,
TOMOJIOTH, YTJEBOAOPOJBI, KHUCIOPOJA- U a30TCOoJepiKalliue

COCAMHCHUA, OMOJIOTHYSCKH aKTHBHBIC BCIICCTBA (YTJICBOIH)I,

JKUPBI, O€JNKW), MOHOMEp, TMOJUMEp, CTPYKTYPHOE 3BEHO,
BBICOKOMOJICKYJIAPHBIC COCANHCHUA, KPUCTAJINIMYCCKAs pCUICTKa,
THUIIBI XUMHUYECKUX peakuuii (OKHCITUTENBHO-
BOCCTAHOBUTEJBHBIE, 3K30- U DSHAOTEPMHUYECKHE, PEaKIHUU

HOHHOT'O O6MeHa), pacTBOp, OJICKTPOJIUTBI, HEIJICKTPOJIHNTHI,

ANEKTPOJIUTUYECKAS U CCOIUAIuS, OKUCITUTEND,
BOCCTAHOBUTCIIb, CKOPOCTbH XUMHYECKOH peakunu, XUMHUYCCKOC
paBHOBECHE), TEOPUU U 3aKOHBI (TEOPUsSI XUMUUYECKOTO CTPOEHUS
AM. byrtneposa,

AIEKTPOJIUTUYECKON TUCCONUAINY, Tepuoandeckuii 3akon JI.1.

OpraHNYeCcKHUX BEIIECTB Teopus
MenjieneeBa, 3aKOH COXPAHEHHs MacChl), 3aKOHOMEPHOCTH,
CHUMBOJIMUECKUI SA3BIK XMMHUH, (DAKTOIOTHYECKUE CBEICHHUS O
CBOMCTBaX, COCTaBe, MOJIy4YEHUH M OE30MaCHOM HCIIOJIb30BAHUHU

BaKHEHUIIIUX HCOPraHNYCCKUX U OPraHUYICCKHUX BCILICCTB B 6LITy )51




- pa3BUBaTh KPEaTMBHOE MBIILICHUE ITPYU PELICHUH )KU3HEHHBIX
npo0emM

0) 0a30BbIe HCCJIeI0BaTeIbCKUE TeHCTBUS:

- BJIQ/IETh HAaBBIKAMHU Y4EOHO-HCCIIEI0BATENBCKON U IPOSKTHOM
JESITEIbHOCTH, HaBbIKAMU PA3pELIEHUs IPO0IIeEM;

- BBISIBIISITh IPUYMHHO-CJIEICTBEHHbIE CBA3U u
aKTyaJIM3UpOBaTh 3aJady, BBIABUIATh TMIIOTE3Y €€ PEIICHUS,
HaXOJUTb

YTBer(,HCHHﬁ, 3aJ1aBaThb 11apaMETpPhbl U KPUTCPUU PCUHICHH,

APTYMCHTBI JUIA JOKa3aTcJIbCTBa CBOHX
- AHAaJIM3UpOBaTh IIOJYYCHHBIC B XOAC PCIICHHUA 3adaydu
PE3yJbTaThI,

MMPOTrHO3UPOBATH U3BMCHCHHUC B HOBBIX YCIIOBUAX;

KpUTHYCCKH OLOCHHBATh HUX TOCTOBCPHOCTD,

- YMGTI) HepeHOCI/ITI) 3HAHUA B HO3HaBaTeJII>HyIO nu
HpaKTquCKyIO O6HaCTI/I KUBHEACATCIIBHOCTH,

- YMETb HHTEIPUPOBATb 3HAHUS W3 Pa3HBIX IPEAMETHBIX
o0OJacTei;

- BBUIBUTaTh HOBBIE WJIEW, TMpeAsiaraTb OpUTHHAIILHBIC
MOJIXO/IBI U PELICHUS;

- CIIOCOOHOCTD UX MCIIOIL30BaHUA B ITI03HABATEIBLHON U

COIIMATLHOM IMPAKTHUKE

IIPAKTUYECKOMN AEATEIbHOCTH YEJI0BEKa;
- YMETb BBIABIATH XapaKTEPHbIC IMPU3HAKUM U B3aUMOCBA3b
WU3YYCHHBIX IIOHATUH, NPUMEHATH COOTBETCTBYIOIIUE ITOHATHS
IIPU  OIMCAaHUM CTPOCHHUS U CBOMCTB HEOPraHMYECKUX U
OpraHUYECKUX U HX [PEBPALLCHUN;

BCIICCTB BBIABIIATH

B3aMMOCB3b XUMHUYCCKUX 3HAHUI C IIOHATUAMU u
MNpEACTAaBJICHUAMU JPYTUX CCTCCTBCHHOHAYYHBIX IMTPECAMCTOB,

- YMCThb UCIIOJIB30BATh HAUMCHOBAHUA XUMHUYCCKHUX CO@)II/IHCHI/Iﬁ
MCKAYHAPOAHOI'O CO03a TeOpeTquCKOﬁ u HpHKHaI[HOﬁ XUMHHU U
TPHUBHUAJIBHBIC Ba)KHEHIITNX BCIICCTB (BTI/IJ'IGH,
AalCTHUJICH, INIMLICPUH, (beHOJ'I, Q)opMaan[eerL, YKCYyCHasd KHUCJI0Ta,

T'JIMIIYH, yrapHBIﬁ ras, yrHCKHCHLIﬁ rajd, aMMHakK, TralacHas

Ha3BaHMHA

U3BECTb, HETralleHas HW3BECTb, NUTbEBas COJA U JIPYIHX),

bopmybl
BCILECTB, YPAaBHECHUS XHMHYCCKHX PEAKLHUi, OOBSICHATH HX

COCTaBIIATh HEOPraHWYECKUX U  OpPraHUYECKHUX
CMBICJI; TIOATBEPXKAATh XAPAKTEPHBIE XMMHYECKHE CBOMCTBA
BEILECTB COOTBETCTBYIOIIMMH OKCIIEPUMEHTAMM U 3aIUCAMU
YPaBHEHUN XUMUYECKUX PEAKIUN;

- yMeTb  YCTaHaBJIUBAaTh

HCOPTaHUYCCKUX MU OPraHUYCCKHUX BCIICCTB K OIPCACICHHBIM

IIPUHAJIC)KHOCTh  U3YYEHHBIX
KJIaccaM M TpyniiaM COEIMHEHUH, XapaKTEepU30BaTh UX COCTAB U
BOKHEHIIME CBOWMCTBA; OMNPENEIATh BUIbl XUMHUYECKHX CBS3EH
(koBasieHTHasi, WOHHAs, METAJTMYECKAas, BOJOPOJHAS), THUIIBI
KPUCTAJUTMYECKUX  PEIIETOK  BEIIEeCTB,  KJIACCU(UIIMPOBATH
XUMHUUYECKHE PEAKIUU;

- chopMUpOBaTh TPEICTABICHHSI: O MaTePHAILHOM EIUHCTBE
MHPA, 3aKOHOMEPHOCTAX U NTO3HABAEMOCTHU SIBJICHUH MPUPOIBI; O
MECTE€ U 3HAYEHUHU XMMHHM B CUCTEME €CTECTBEHHBIX HAyK U €€

poiii B O0ECreYeHUH YCTOMYMBOTO PA3BUTHS YEIOBEUECTBA: B




pelIeHnr Mpo0ieM 3KOJOTHYECKON, SHEPTreTHUECKON U MUIIEBON
0€30MacHOCTH, B Pa3BUTHM MEAMIMHBI, CO3JAHUM HOBBIX
MaTepuajoB, HOBBIX HCTOYHMKOB OSHEPrud, B OOecleueHUuu
pPalMOHANIBHOTO  MPHUPOJIOIONB30BaHHU, B  (OPMHPOBAHUHU
MHUpPOBO33pPEHUSI U OOIIEH KyJIbTyphl YeEJIOBEKa, a TaKxKe
HKOJIOTMYECKH OOOCHOBAHHOT'O OTHOIIEHHUS K CBOEMY 3/I0POBBIO U
MIPUPOAHON CpelE;

- BJAJeTh CUCTEMOM XMMHMYECKUX 3HAHMM, KOTOpas BKIKOYAET:
OCHOBOIIOJIATAIOIINE TIOHATUSA (JOMOJHUTENLHO K CHCTEME
NOHATHIM  0a30BOr0  ypoOBHSI) - HM30TONBL, OCHOBHOE U
BO30Y)KJICHHOE COCTOSHUE aToMa, TUOpHIM3alUs aTOMHBIX
opOutaneit, xumudeckas cBsa3p ("G " m "', KpaTHBIE CBS3H),
MOJISIpHAsl KOHLEHTpAMs, CTPYKTypHas (opMmyia, H30MEpHs
(cTpyKTypHasi, reoMerpuyeckasl (LUC-TPAaHC-U30MEpUsi), THIIbI
XUMHUYECKUX DPEaKIHUi (roMO- U reTeporeHHble, oOpaTHUMble U
HeoOpaTUMbIe), pacTBOPHI (MCTUHHBIE, JUCTIEPCHBIE CUCTEMBI),
KPUCTAJJIOTUAPATBI,  CTENEHb  JUCCOLMALMM,  DJIEKTPOJIU3,
KPEKUHT, PU(POPMHUHT); TEOPUHM M 3aKOHBI, 3aKOHOMEPHOCTH,
MHUPOBO33PEHUYECKUE 3HAHMS, JIEKAIIME B OCHOBE ITOHUMaHMS
NPUYMHHOCTH U CUCTEMHOCTHM  XHMHMYECKUX  SBJICHH,
COBpPEMEHHbIE TMPEJCTABJIECHUS O CTPOCHHWU BEIIECTBA Ha
aTOMHOM, MOJIEKYJSIPHOM M HAJMOJEKYJISPHOM YpPOBHSX;
NpeJICTaBlICHUsT O  MeXaHM3MaxX XHMHUYECKHX  peakUui,
TEPMOJMHAMHYECKUX U KHHETHYECKHX 3aKOHOMEPHOCTSIX HX
IIPOTEKAHUS, O XUMUYECKOM PAaBHOBECHH, IUCIIEPCHBIX CUCTEMAX,
(aKTOJIOrHUECKUE CBEJICHHUS O CBOMCTBAX, COCTAaBE, MOJTYYECHUH U
0€30macHOM HCIOJIb30BAaHUHM BA)KHEHIINX HEOPraHMYeCKHX W
OpPTaHWYECKUX BEIIECTB B OBITY U MPAKTUYECKOW NEATEITHHOCTH
yelioBeKa;  OOMMX  HAy4YHbIX  IPHUHLUIAX  XHUMHYECKOTO




MIPOM3BOJICTBA (HA MpUMEpe IPOU3BOJCTBA CEPHOM KHCIOTHI,
aMMHUaKa, METaHoJIa, IepepadoTKu HePTH);

- YMeThb NIpPOBOAMUTH pacueThl MO XHUMHUYECKUM (opmyrnam u
YpAaBHEHHMSIM  XHMHYECKUX PpEaKUUMil C  HUCIOJIb30BAHUEM
¢u3nueckux BeNMWYMH (Macchl, O0beMa Ta30B, KOJIMYECTBA
BEIIECTBA), XapaKTEPHU3YIOUINX BEIIECTBA C KOJHMYECTBEHHOM
CTOPOHBI: pacueThl IO HAXOXKICHHIO XMMHUYECKOH (POpMYIIBI
BEIIECTBa; pacueThl Macchl (00beMa, KOJMYECTBA BEIECTBA)
MPOJYKTa peaklyu, €CId OJHO U3 HCXOTHBIX BEIIECTB JAHO B
BU/JIE PACTBOpA C OMPEICTICHHON MacCOBOIl 10JIel paCTBOPEHHOTO
BElleCTBA WM JaHO B U30BITKE (MMEET MPUMECH); pPacdeThbl
MaccoBOM WM OOBEMHOH JOJHM BBIXOJA MPOAYKTA pPEaKIUu;
pacueTsl TEIIoBOTO 3 deKra peaknuii, 00bEMHBIX OTHOIICHUH
ra3os;

- YMeTh BBISBIATH XapaKTePHbIC IPU3HAKH W B3aUMOCBS3b
W3YYCHHBIX TIOHATUH, NMPHUMEHSATH COOTBETCTBYIOIIUE ITOHSITHS
IpU OMHCAaHWU CTPOCHUS M CBOWCTB HEOPTaHUYECKUX U
OpraHMYECKUX BEIIECTB M WX TMPEBpallleHUuH; BBISBIATH
B3aMMOCBS3b  XUMHYECKMX  3HaHHUM C  TOHATHSIMH U
IPEJCTaBICHUAMHU APYTUX MPEIMETOB A Oojiee OCO3HAHHOTO
MOHUMaHHS U OOBSICHEHUS CYIIHOCTH MaTEepPHaIbHOTO €INHCTBA
MHUpa; HCIOJB30BATh CHUCTEMHBIC XHUMHUYECKHE 3HAHUSA IS
OOBSICHEHUSI W  TPOTHO3UPOBAHMS  SBICHWH, WMEIOIINX
€CTECTBEHHOHAYYHYIO IPUPOIY;

- YMETh UCIOJB30BaTh HAMMEHOBAHUS XUMUYECKUX COCTUHEHUM
MEXYHAPOJIHOTO COI03a TEOPETUUYECKON M MPUKIIAJTHON XUMUU U
TPUBUAIBbHBIE HA3BaHUS BEIIECTB, OTHOCSIIMXCS K W3YYCHHBIM
KJlacCaM OpPraHMYeCKUX U HEOPTraHWYeCKHX COCIWHEHUH;
UCTIONB30BaTh XWMHYECKYI0 CHMBOJIUKY IS COCTaBIICHHS




dbopMyn1  HEOpPraHMYeCKHUX  BEINECTB, MOJEKYISPHBIX U
CTPYKTYPHBIX (pa3BEpPHYTBIX, COKpAIIEHHBIX M CKEJETHBIX)
dbopMyn1 OpraHMYECKMX BEIIECTB; COCTaBJIATh YpaBHEHMS
XUMUYECKUX  pEakKUud U  pacKpblBaTb MX  CYIIHOCTbH:
OKHUCIUTCIBHO-BOCCTAHOBUTCIIBHBIX peaKuHﬁ moCcpcaACTBOM
COCTaBJICHUS DJIEKTPOHHOTO OajlaHCa 3TUX PEaKIHif; peakKIui
HOHHOI'O obMeHa myTeM COCTaBJICHUA ux IIOJIHBIX u
COKPALEHHBIX HOHHBIX YPaBHEHUH; peakUud TI'MIpOJIu3a,

peaxkuuit KOMIUIEKCO0Opa3oBaHus (Ha npuMepe
THJIPOKCOKOMITJIEKCOB IIMHKA U aJTIOMUHHS); MOJITBEPKIATh
XapakTepHbIe XUMHUYECKHE CBOIiCTBa BEIICCTB

COOTBETCTBYIOIIMMHU 3KCIEPUMEHTAMU M 3aMKCSIMHU YPaBHEHUU
XUMHUYECKUX PEAKIIUIL;

- YMETh KIACCHU(PUIMPOBATH HEOPTraHUYECKHEC W OPTraHUYCCKUE
BEILIECTBA M XMMHYECKUE PEAKIIUH, CAMOCTOSITEILHO BBHIOMPATH
OCHOBaHUSI W KPUTEpUU I KIAcCU(PHUKAUU U3YydaeMbIX
XUMHUYECKUX OOBEKTOB; XapaKTepU30BaTh COCTAB M BaKHEUIITHE
CBOMCTBA BEILIECTB, MPUHAJIEKAIINUX K ONPENEIECHHBIM KilaccaM
W TpyIIaM COeOUHEHWH (MpOoCThle BEIIeCTBAa, OKCHUJBI,
THJIPOKCHUJIBI, CONU; YTIIEBOAOPOIbI, MPOCThIE (UPHI, CIHUPTHI,
(dheHOoBI, aNblIeTUbl, KETOHBI, KAPOOHOBBIE KUCIIOTHI, CIOKHBIC
3(hUpkI, KHUPHI, YIIEBOJbI, AMUHBI, AMHUHOKHUCIOTHI, OEIKH);
MPUMEHATh 3HAHUS O COCTaBE M CBOMCTBAxX BEIICCTB ISt
OKCIIEPUMEHTAIbHOW  TPOBEPKHM  TUIMOTE3  OTHOCHUTEIHHO
3aKOHOMEPHOCTEH MpOTEKaHUsT XUMHUYECKHX peakuul u
MIPOTHO3UPOBAHHUS BO3MOKHOCTEN UX OCYILIECTBIICHMUS;

- YMeTh MOATBEPKJaTh Ha KOHKPETHBIX MpPUMEpPAX XapakTep
3aBHUCHUMOCTH  PEAKIMOHHOM  CHOCOOHOCTH  OpPraHMYECKUX
COCIIMHEHUH OT KPaTHOCTH M ThMa KoBajieHTHOH cBsi3u ("0 " m
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nn

), B3AUMHOT'O BIIMSIHUS ATOMOB U TPYIIIT aTOMOB B MOJIEKYJIax; a
TaK)ke€ OT OCOOEHHOCTEH peanu3aliyl pa3IMYHBIX MEXaHU3MOB
MPOTEKAHUS PEaKIuii;

- YMETh XapaKTepU30BaTh DJICKTPOHHOE CTPOCHHE aTOMOB (B
OCHOBHOM U BO30YXJICHHOM COCTOSIHUHM) M MOHOB XMMHYECKUX
anemeHToB 1 - 4 mnepuopoB llepuommueckoit cucremsr JI.U.
MeHnyeneeBa v UX BaJICHTHBIC BO3MOXKHOCTH, UCTIONB3YS TOHATHS
"s", "p", "d-anmekTpoHHBIC" OpOUTAIH, SHEPTETHUECKHE YPOBHHU;
OOBSACHATh 3aKOHOMEPHOCTU W3MEHEHHS CBOWCTB XMMHYECKUX
AIIEMEHTOB U 00pa3yeMblX UMHU COCOUHEHHH MO Mepuojam u

rpyimmam,

OK 02. Mcnonb3oBaTh
COBpPEMEHHBIC
CpezacTBa MOUCKa,
aHaIu3a u
UHTEpHpeTanuu
uHpOpMaLUU U
MH(pOPMalMOHHbIE
TEXHOJIOTUH IS
BBITIOJTHEHUS 3a/1a4
npo¢eCcCuOHAITBHON
JeSTEeTbHOCTH

B o0Js1acTH HEHHOCTH HAYYHOI'0 MO3HAHUS:

- c(hOpPMHUPOBAHHOCTb MHUPOBO33PEHHUS, COOTBETCTBYIOIIETO
COBPEMEHHOMY YPOBHIO Da3BUTHUS HAyKH U OOIIECTBEHHOM
IIPAKTHKH, OCHOBaHHOTO Ha yaore KYJBTYD,
CIIOCOOCTBYIOIIETO OCO3HAHMIO CBOETO  MecTa B
MOJINKYJIBTYPHOM MHDE;

- COBEPILICHCTBOBAHME SI3BIKOBOM M YUTATEIBCKON KYJIbTYPBI
KaK CpeCTBa B3aUMOJEHUCTBUS MEXAY JIIOJbMU U MO3HAHUS
MUDA;

- OCO3HaHHUE I[EHHOCTU HAy4YHOH AESITEeIbHOCTH, FOTOBHOCTH
OCYIIECTBIISATh IPOEKTHYIO u UCCIIEI0BATEIbCKYIO
JeSTeIbHOCTh MHJIMBUyalIbHO U B TPYIIIE;

Osianenue YHHBEPCAJIbLHBIMH Y4eOHBIMHU
NMO3HABATEJIbHBIMH AeHCTBUIMMU:

B) padora ¢ uHpopmanueii:

- BJIaJIeTh HaBbIKAMH MOJIy4eHHs] UH)OPMAIH U3 HCTOYHUKOB
pa3HbIX TUIIOB, CAMOCTOSATEIHHO OCYILIECTBIISITH IIOUCK, AHATTU3,

- YMETh IUJIAHUPOBATh W BBINOIHATH XUMHUYECKUI HKCIECPUMEHT
(mpeBpamieHusi OpPraHUYECKUX BEHIECTB TIPM  HArpeBaHUH,
MOJIyYeHHUE JTHUJICHa W HM3YyYCHHE €ro CBOWCTB, KaueCTBEHHBIC
peaknuMM Ha albJETH/bl, KpaxMal, YKCYCHYIO KHCJIOTY;
JIeHaTypanus OeJIKOB ITPH HarpeBaHHUM, LIBETHBIE PEAKIIUU OEIIKOB;
IPOBOJIUTH PEaKIIMK HOHHOT0 0OMEHa, OTPEIEIATh Cpely BOJHBIX
pacTBOPOB, KaueCTBEHHbIE PEaKIMU Ha cyinbdar-, kapOoHAT- U
XJIOPUA-aHUOHBI, Ha KaTHOH aMMOHWS,; pemarb
OKCIIEpUMEHTANIbHBIE  3ajaud 1o TemMaM "Metamnel" u
"Hemetannsl") B COOTBETCTBUM C MpaBWJIAMU TEXHUKH
0€301MacHOCTH MU OOpAaIlleHNHU C BEIEeCTBAaMHU U J1a00paTOPHBIM
000pyIOBaHWEM; TIPEACTABIATH  PE3YJIbTAaThl  XUMHYECKOTO
HKCIEpUMEHTa B (OpPME 3alUCH YPAaBHEHHH COOTBETCTBYIOIIUX
peakuuii u  (GOpPMYIMpPOBATH BBIBOABI HAa OCHOBE JTHUX
pe3ysbTaToB;
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CHUCTEMAaTH3AlMI0 M HHTEPIPETAIUI0 HHGOPMALIUN PA3TMYHBIX
BUJIOB B (DOPM IpE/ICTABICHHUS;

- co3J1aBaTh TEKCTHI B pa3IM4YHBIX (opMarax C yd4eToM
Ha3Ha4YCHHUS WHQOpPMAIMK W LEJICBOW ayIUTOpUHU, BhIOMpas
ONTUMATBEHYIO0 (POPMY TIPEICTABICHHS U BU3YyaTH3aIUH;

- OIICHUBATh JJOCTOBEPHOCTH, JIETUTUMHOCTh WH(OpMAIUH, €€
COOTBETCTBUE MPABOBBIM U MOPATHHO-ITHIECCKUM HOPMaM;

- HCIIOJIb30BAaTh CpeacTBa UH(OPMALMOHHBIX u
KOMMYHHKAIIHOHHBIX TEXHOJOTMH B PEHICHUH KOTHHTHBHBIX,
KOMMYHHKATHBHBIX M  OpPraHM3AlMOHHBIX  33aJad  C
COOJIIOIEHUEM TpeOoBaHUI TEXHUKHU

6630HaCHOCTI/I, T'MT'NCHBI, pecypcoc6epe>KeHI/I;I, IIpaBOBbBIX H

9ProHOMHUKH,

ATHYECKHX HOPM, HOPM WH(POPMALIMOHHOH 0€301acHOCTH;
- BJIaACTb HaBbIKaMHU pacCliO3HaBaHHA U 3alIUThL I/IH(i)OpMaIII/II/I,
WH(OPMAIMOHHON 0€30MaCHOCTH JTMYHOCTH;

- yMeTh  AaHAIM3WPOBATh  XHMHYECKYI0  HH(OpMAIHIO,
MOJy4aeMyl0 W3 pa3HbIX MCTOYHUKOB (CPEICTB MAacCCOBOM
uHpopmanuu, cetb UHTEpHET U Ipyrue);

- BIIaJICTh OCHOBHBIMU METOJIaMU HAYYHOTO MTO3HAHUS BEIIECTB
XUMHYECKUX SIBIICHUH (HAONIOACHHUE, U3MEPEHUE, IKCIIEPUMEHT,
MOJICIIUPOBAHUE);

- YMETh TpPOBOJMTH pacdeThl MO XUMHYECKHM (opmynam u
YpaBHEHUSIM

(hU3UIECKUX

XUMHNYCCKHX peaKI_II/Iﬁ C
XapaKTCPU3YIOIIUX BCIICCTBA C

obbema (HOpMaJbHBIE

UCIIOJIb30BaHUEM
BEJINYMH,
KOJIMYECTBEHHOM
yCIIOBUS)

CTOpPOHBI: MAacCChI,

ra3oB, KOJIMYECTBa  BEILECTBA;  HCIIOJIb30BATh
CUCTEMHbIE XUMHUYECKHE 3HaHUS s MPUHATHS pEIIeHUNd B
KOHKPCTHBIX JXU3HCHHBIX CUTYyallUAX, CBA3aHHLIX C BCHICCTBAMU
" X IPUMCHCHHUEM

- YMETBh CaMOCTOATCJIbHO IIJIAHUPOBATL U ITPOBOJANUTDH XUMHUYECKUHU
AKCIIEPUMEHT (TIOJTyUYeHHEe U U3yYEHUE CBOMCTB HEOPTaHUYECKUX
M OpPraHMYECKHUX  BEIIECTB,  KAYECTBEHHBIE  PEAKIUHU
YIIEBOJOPOAOB PA3NUYHBIX KJIACCOB U KHUCIOPOICOIAEPIKAIINX
OpPraHUYECKUX BEIIECTB, PEIICHHE IKCIIEPUMEHTAIbHBIX 3a/1a4 110
pacrlo3HaBaHUIO HEOPTaHUYECKUX M OPTaHUYECKUX BEIIECTB) C
COOJTI0ICHHEM MPaBHII 0€30MaCHOTO OOpaIeHUs C BEIIECTBAMU U
nmabopaTopHBIM  OOOpyaoBaHWEM,  (QOPMYIHPOBATH  IEIU
MCCIIEIOBAHMSI, TIPEAOCTABIISTh B PA3IMYHON (hopMe pe3yIbTaThI
OKCIICPUMCHTA, aHAJIU3UPOBATh U OICHUBATh NX NJOCTOBCPHOCTD,
- YMeTh OCYIIECTBIISTH I[EJICHANIPABICHHBIN MOUCK XUMHYECKOU
uH(pOpMallUd B Pa3NUYHBIX HMCTOYHMKAX (HaydyHas U y4eOHO-
Hay4yHas JHUTepaTypa, CpeicTBa MaccoBOM HWH(MOpMAaIUU, CETh
WuTepHeT u Apyrue), KPUTUYECKH aHAIM3UPOBATh XUMHUYECKYIO
uH(popMaIHnIo,

nepepabaTbiBaTh €€ W HCIOJIb30BaTh B
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COOTBETCTBUH C TIOCTABJICHHOW y4eOHOM 3a1a4eii;

- BJAJETh CHUCTEMOM 3HAHUKW O METOJAaX HAyYHOTO TO3HAHUS
SIBJICHUH TPUPOJIBI, HUCIIOIB3YEMbIX B €CTECTBEHHBIX HayKax H
YMEHUSAMH MPUMEHSATh 3TH 3HAHUS TPHU SKCIEPUMEHTAIHHOM
HCCIENOBAHUNA BEIIECTB H IT OOBICHEHHI XHUMHYECKUX
IpUpoJIe
JIESITEILHOCTH YEJIOBEKA M B IOBCEIHEBHOM JKU3HH;

SBJICHUW, MMEKIINX MECTO B MPAKTUYECKOU

OK 04. Db dexTuBHO
B3aMMOJICHCTBOBATh U
pabortath B
KOJUJICKTUBE U
KOMaH1e

- TOTOBHOCTb K CaMOpPa3BUTHIO, CAMOCTOSITEJILHOCTH U
CaMOOIIPEIEICHHUIO;

-OBJIaJICHHE HaBBIKAMH yueOHO-UCCIIeI0BATENbCKOMH,
MPOEKTHOM M COIMAIBLHOMN JEATEIbHOCTH;

OBjaaaenue
JeHCTBUSIMMU

6) COBMECTHaA 1eATEJIbHOCTD.

YHUBEpPCAJTBbHBIMHA KOMMYHUKATHBHBIMHA

- MOHUMAaThb M MCIIOJIb30BATH IMPEUMYIIECTBA KOMAHJIHOM U
WH/IMBUYaJIbHONU PabOTHI;

- IIPUHUMATH LEH COBMECTHOM JEATEIBHOCTH,
OpraHM30BBIBATH W KOOPJAMHUPOBATb JIEUCTBUA IO €€
JOCTHKEHHIO: COCTABJIATH IUIAH IEHCTBUH, PACIIPENETATH POIU
C Y4YeTOM MHEHHMH YYaCTHHUKOB OOCYXJIaThb pe3yJlbTaThbl
COBMECTHOM paboThI;

- KOOpPAMHMUPOBATb U BBHINOJHATH pPabOTy B YCIOBHSX
peasibHOTO, BUPTYaJIbHOIO u KOMOMHHPOBAHHOTO
B3aMMO/ICHCTBHS,

- OCYILIECTBJISITh TMO3UTUBHOE CTPATErMUECKOE IIOBEIECHUE B
pa3IMyYHBIX IPOSABIATE ~ TBOPYECTBO U

BOO6pa)KeHI/Ie, OBITh HWHHUIINaTUBHBIM

CUTyaluiXx,

Osuanenue YHUBePCAJbHBIMH peryJsiTHBHbIMH

JACHCTBUSAIMU:

- YMETh IUIAHUPOBATH U BBINOJHATH XUMHUYECKUN 3KCHEPUMEHT
(mpeBpallleHusT OpPraHUYECKHUX BEIIECTB
MOJIy4YeHUE ATUJIEHA M U3YYEHUE €ro CBOWMCTB, KauyeCTBEHHbIC
peakuuu Ha KpaxMmaji, YKCYCHYIO
JIeHATyparus OSIKOB ITPH HArPEBaHUHY, IIBETHBIC PEAKITUH OCITKOB;

IIpu  HarpC€BaHHU,

aJIbJICTU/IbI, KHCJIIOTY;
IIPOBOAMTD PEAKLIMK HOHHOT'O OOMEHA, ONIPEEINISTh CPEAY BOAHBIX
pacTBOpOB, KaueCTBEHHbIE peakluu Ha cyiabdar-, kKapOoHAT- U
XJIOpU-AaHUOHBI, Ha KaTHOH aMMOHUS;
"Metamnsl"  u

TCXHHUKHU

pelars
DKCIEPUMEHTAJbHBIE  33Jaud 10 TeMaM
"Hemeramnpl") B COOTBETCTBUHM C IpaBUJIaMHU
0e30macHOCTH MpHU OOpaIlleHNH € BEIECTBAMHU M JJaOOPaTOPHBIM
000pyIOBaHUEM; TPEACTABIATh  PE3YJIbTaThl  XUMHYECKOTO
SKCIIEpUMEHTa B (popMe 3amucHu ypaBHEHUH COOTBETCTBYIOIIHX
peakuuii W (opMynHpoBaThb BBIBOJBl HAa OCHOBE JTHX
pe3yIbTATOB;

-yYMETh CaMOCTOSITENILHO MJIAHUPOBAThH U MPOBOIUTH XUMUYECKHUI
AKCIIEPUMEHT (TIOJIy4€HHE U U3yYEHUE CBONCTB HEOPTaHMUECKUX
U OpPraHMYECKHX  BEIIECTB,  KAYECTBEHHBIE  PEAKIUH
YIJIEBOJOPOAOB PA3INYHBIX KJIACCOB M KHCIOPOACOAEPIKAIINX
OpPraHMYECKUX BEILECTB, PELICHHE HKCIIEPUMEHTAJIbHBIX 3a/1a4 110
pacro3HaBaHUIO0 HEOPIaHWYECKUX M OPraHUYECKUX BEIIECTB) C

COOJTI0ICHHEM MPABIIT 0€30MaCHOTO OOpaIeHHs C BEIIECTBAMU U
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I') NPHHATHE ce0sl M IPYTHX JIKO/Ieid:
- IpPUHAMATh MOTHBBI M apryMEHTHl APYTUX JIOAEH
aHaJIM3€ PEe3yJbTAaTOB JIEATEIbHOCTH;

npu

- IPU3HABATH CBOE MPABO U MPABO JPYTUX JIOAEH Ha OIINOKH;
- pa3BUBaTh CIOCOOHOCTH TOHUMATh MUP C TO3UIHH JPYTOro
YEJI0BCKA;

nabopaTtopHbIM  o0opyaoBaHueM,  (OpMYIHpOBaTh  IIeNU
UCCJIEIOBAHMsI, IPEIOCTABIATh B PA3IMYHON (OopMe pe3ynbTaThbl
AKCIIEPUMEHTA, aHAJIM3UPOBATh U OIICHUBATh UX IOCTOBEPHOCTH;

OK 07.
CoelicTBOBAaTh
COXPaHEHHUIO
OKpY>KaroIen Cpesl,
pecypcocOepexeHuIo,
MPUMEHSTH 3HAHUS 00
W3MCHCHUU KIIUMaTa,
TIPUHIIHAITBI
OepexKIMBOTO
MIPOU3BO/ICTBA,

3G PEKTUBHO
JIECTBOBATH B
Ype3BBIYANHBIX
CUTYaITUSX

B o0Js1acTH 3K0/10rM4eCKOr0 BOCIIUTAHUS:

- ¢(hOpMUPOBAHHOCTH 3KOJOIMUYECKON KYJIbTYphl, IOHUMaHHUE
BIMSHUS  COLUMAJIBHO-DKOHOMHYECKMX  IIPOLIECCOB  Ha
COCTOSIHUE TNPUPOJHOW M COLMAIBHOW Cpelbl, OCO3HAHHE
17100aIbHOTO XapakTepa HKOJIOTMUECKUX MpobieM;

- IUJAHUPOBAHUE U OCYLIECTBICHUE JECHCTBUM B OKPYKAIOIIECH
Cpele Ha OCHOBE 3HAaHMs LEIed YCTOMYMBOIO pa3BUTHUA
YeJI0BEYECTBA;

AKTMBHOE  HENpUATHE  JICWCTBUH,
OKpYXKarolleu cpee;

- YMEHHUE NMPOrHO3UPOBATh HEOJIArONpPUATHBIE SKOJIOTUYECKHE

MNOCJICACTBUA MMPECATTPUHUMACMBIX HeﬁCTBHﬁ, npeaoTBpanaTb

IMPUHOCAIIUX BpEa

UX;

- pacInpeHue OITbITa JACATCIIBHOCTH 3KOJIOTHYCCKON
HAITPaBJICHHOCTH,
- OBJIaZAICHUEC HaBbIKaMH y‘IC6H0'HCCHCHOB&T@HBCKOﬁ,

MPOEKTHOM U COLIMAIbHOM JNEATEIbHOCTH;

- copMUPOBATH MPEACTABICHUS: O XUMUYECKOM COCTABIISIONICH
€CTECTBEHHOHAYYHOM KapTUHBI MUpPA, POJIM XUMHUHU B MO3HAHUU
SBJICHUN NPHUPOJBI, B (POPMUPOBAHUM MBIIIJICHUS U KYJIbTYPHI
JMYHOCTH, €€ (PYHKIMOHAJIBHON IPaMOTHOCTH, HEOOXOAUMOM J1J1st
peLIeHHs] TPAKTUYECKUX 3a7a4 M SKOJIOTHYECKH 00OCHOBAHHOTO
OTHOLIEHMSI K CBOEMY 3/10POBbIO U PUPOJAHOM CPEIIE;

- yMeTb COOJIOJaTh MpaBUia SKOJIOTMYECKH Lenecoo0pa3HOro
MOBEJICHUS B OBITY W TPYJOBOH IEATETBHOCTH B IIEJSX
COXPAHEHHUsI CBOETO 310POBbS U OKPYKAIOLIEH IPUPOIHOM CPEMBL;
YUNTBHIBaTh ONACHOCTh BO3ACUCTBHUS HA JKUBBIE OPraHU3MBbI
OIIPEEIIEHHBIX IIOHMMAasl  CMBICH  IOKa3aTells
IIpeIeNbHON JOMYCTUMOM KOHIIEHTPALWH;

BCIIECTB,

- YMETb IPOTHO3UPOBATD, AHAJIU3UPOBATH U OLICHUBATDH C MO3HIIHI

JKOJIOTHUYECKOM  OE30IMaCHOCTH  TOCHEACTBUS OBITOBOM U

MPOU3BOACTBEHHON JEATEIbHOCTH YEJIOBEKA, CBA3aHHOM C
nepepadoOTKOM BEIIECTB; UCIOIB30BATh MOJYUCHHBIC 3HAHUS IS
MPUHATHS TPAMOTHBIX pEIICHWH TMpoOjieM B  CHUTyaIlusx,
CBSI3aHHBIX C XUMUEH;

- YMCTb OCO3HAaBaThb OIACHOCTb BO3ACUCTBUS Ha JKUBEIC

OpTraHHU3MBbI ONpCACIICHHBIX BCIICCTB, ITOHHUMasn CMBICJI
IIoKa3aTeia HpeHCHBHOﬁ ,[[OHyCTHMOﬁ KOHIICHTpalnu, n
IOACHATD Ha mpumMepax CIIOCOOBI YMCHBIICHUSA n

MPEIOTBPALIEHUs] WX BPEIHOIO0 BO3ACHCTBUS HA OpraHu3M
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YCJIOBCKa.

IIK 3.2
OcymecTBIATh
TEXHHYECKOE
o0cTyXKMBaHUE
TPAaHCMHUCCHH,
XOJIOBOM YaCTH U
OpPraHoB yIpaBJICHUS
aBTOMOOMJIEH
COIJIacHO
TEXHOIOTHYECKOM
JOKYMEHTAITUH.

I1IK 4.3

[IpoBOIHTH OKpacKy
aBTOMOOMIIBHBIX
KY30BOB.

- Oco3HaHHbIN BBIOODP Oyayiei npodeccun U BO3MOKHOCTEH
peanu3aii COOCTBEHHBIX J)KU3HEHHBIX TUIAHOB; OTHOIICHUE K
npodeCCHOHATILHOMN 1eATEFHOCTH KaK BO3MOKHOCTH y4acTus
B PCIICHUU JINYHBIX, OOIIECTBEHHBIX, TOCYAAPCTBEHHBIX,
0O0IIeHAIIMOHAIBHBIX TPOOJIEM.

- YMeHHe caMOCTOSITENIbHO ONPENEIATh LN AATEIIbHOCTH U
COCTABJIATH TUIAHBI ICATEIILHOCTH; CAMOCTOSITEIILHO
OCYILECTBIISATh, KOHTPOIUPOBATh U KOPPEKTUPOBATH
NeSITeIbHOCTD; UCIIOJIb30BaTh BCE BOZMOXKHBIC PECYPCHI JIJIs
JOCTHMDKEHUS TIOCTABJICHHBIX IS U pean3aluy IIaHOB
JESITEIIbHOCTH; BBIOUPATh YCIICIITHBIC CTPATETHH B Pa3IMIHBIX
CUTYaITUIX

- CchopMHPOBAaHHOCTH MPEJICTABICHUI O MECTE XUMHHU B
COBPEMEHHOM Hay4YHOH KapTHHE MUPA; TOHUMaHHE PO XUMUHU
B (DOPMHUPOBAHUHU KPYTro30pa U (PYHKIIMOHAIEHON

IPaMOTHOCTH YeJIOBeKa [ PeIICHHUs TPAKTUIECKUX 3a/1a4;

- Bnanenue npaBuiamMu TeXHUKH 0€30MACHOCTH NIPU
MCTIOJIb30BAHUU XUMHUECKUX BEIIECTB;
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JInyHOCTHBIE Pe3yJIbTAThI

Kox JM4HOCTHBIX

peanu3anuy NporpaMMbl BOCIIMTAHHUS pe3yJIbTaToB
(Oeckpunmopui) peajM3anuu
NPOrpamMMbl
BOCIIUTAHUSA
CoOmroaroluii -~ HOpMbBI  [IPaBOIOpsIIKA,  CIEAYIOIIMKA  Hjaeanam
rpaxaaHcKoro odimiecTBa, obecrieyeHus 0e30MacHOCTH, MpaB U cBOOOA
rpaxgad  Poccum. JlosnpHBIM K yCTaHOBKaM U IIPOSBIICHUSAM
IpeJcTaBUTeNIe  CyOKynbTyp, OTIMYAOMMI HMX OT TIpymnm C JIP 3
JNECTPYKTUBHBIM M JEBHAHTHBIM IOBEACHHEM. JleMOHCTpHUpyrOmMii
HENPUHATHE W NPEIyNPEKJAIONIMI COLMAIBHO OIIACHOE IIOBEIEHUE
OKPYKAIOIIUX.
[IposBisAOmUiA ¥ JEMOHCTPUPYIOIIMHA YBaX€HHE K JIIOAAM TPYyHa,
OCO3HAIOIIMK LEHHOCTh CcoOCTBeHHOro Ttpyma. Crpemsmmiics K JIP 4
(OpMHpPOBAHHIO B CETEBOW Cpefe JIMYHOCTHO U MPO(eCcCHOHATBHOTO
KOHCTPYKTUBHOTO «IIM()POBOTO CIIEIa.
JIeMOHCTpHUpYIOIIMH  NPHUBEPKEHHOCTb K POJHOM  KYJIbBTYype,
HCTOPUYECKON MaMATH Ha OCHOBe J0OBHM K PojuHe, porHOMYy Hapony, JIP 5
Majon poluHe, IIPUHSTHIO TpaZuLMOHHBIX LIEHHOCTEN
MHOTI'OHAIIMOHAJILHOTO Hapoaa Poccun.
[IposBisOmNi yBaXXEHUE K JIFOASIM CTapIIETrO OKOJIEHHs U TOTOBHOCTD K
Y4YacCTHIO B COLIMATIbHOW MOAJEPIKKE U BOJIOHTEPCKUX JIBHIKECHUSX. P 6
Oco3HatromMif  NPUOPUTETHYKD  LEHHOCTh  JIMYHOCTH  YEJIOBEKa;
yYBaXKalOIIUi COOCTBEHHYIO U UY)XKYIO YHHUKQJIBHOCTh B Pa3iIMYHBIX JIP 7
CUTYyalHsX, BO BCeX OpPMax U BUAAX JEATSIHLHOCTH.
3a00TAIIMNACS O 3alUTE OKPYXKAIOWEH Cpelbl, COOCTBEHHOW W UyKOU JIP 10
0€30I1aCHOCTH, B TOM 4yHciie HH(POBOIl.
3aboTammiics O 3alluTe OKpY’Karolled cpenbl, COOCTBEHHOW M UyKOM
0€30MacHOCTH, B TOM yHcie HU(POBOil. AP 11
[TposiBnsitomnii  yBa)keHHE K JCTETUUYECKHM IIEHHOCTSIM, OOJadaroluit 1P 12

OCHOBAaMH 3CTETHYECKOU KYJIbTYPBI.

JIMYHOCTHDbIE pPe3yJdbTaThbl

peaausanvu nporpamMmbl BOCMUTAHHUS, OIIPEACICHHBIC CyﬁLeKTaMI/I

06pa30BaTeJ’ILHOFO nmpouecca

CoOGnromaronii YceraB 1 npaBuiia BHYTPEHHETO paclops/IKa, JOKalbHbIe

HOPMATHBHBIE aKThI JIJISI CTYJICHTOB Y UpEIKICHUS P29
CoxpaHstonuidi M MPEYMHOXKAIOIMIUM Tpagulluu W YKJIaJ KOJUIEIKa, JIP 30
BIIQJICIONNN 3HAHUSMU 00 UCTOPHUH KOJITIEIKA

YMeronmii - TpaHCIUPOBaTh  MOJOKUTEIbHBIA  OMBIT  COOCTBEHHOTO JIP 31
oOyJeHus

Cobmoaronuii 5THYecKrue HOPMbI TIOBEJICHUS M OOIIEeHUs JIP 32
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2. CTPYKTYPA U COJEPKAHUE OBIIIEOBPA30OBATEJLHOM

JANCHUITJIMHBI « XUMMWUSA»

2.1. O0beM TUMCHHUILVIMHBI U BUABI Y4eOHO# padoThl

Bun yueO6Hoii padoThI

O0BeM B yacax

O06beM 00pa3oBaTe/IbHOI NMPOrpaMMbl THCIHIJIMHBI 39
B T.4.

OcHOBHOe cojiep:KaHue 39
BT. 4.

TEOPETUIECKOE 00yUeHHE 31
MPAKTUYECKUE 3aHITUA 4
Ja00paTOpHBIE 3aHIATHUS 4
B Tom unciie npodeccnoHaTbHO-OPUEHTHPOBAHHOE 3
coJiep:kaHue (coaep:KaHue MPUKJIATHOTO MOTYJINA)

B T. 4.

TEOpETHUIECKoe 00yueHne 3

MPAKTUYCCKUC 3aHATUA

nabopaTOpHBIE 3aHATUS

IIpomexkyTouHasi arrecrauus AM(pPpepeHUMPOBAHHBIN 3a4eT
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2.2. TemaTH4eCKHUil IUVIAH U COJAEPKAHNE TUCIUTLINHBI

HaumenoBanue Conep:kanue y4eOHOro MaTepuasia (0OCHOBHOE M NMPO(PecCHOHATIBLHO-OPHUEHTHPOBAHHOE), OBLeM 19COB dopMupyemble
pa3/iesioB U TeM Ja0opaTopHbIe U MPAKTHYECKHE 3aHSITHSI, IPUKJIATHOH MOIY.JIb KOMITETeHIHH
Pa3zgea 1. OcHOBBI cTPOEHUS BelleCTBA 4
Tema 1.1. OcHoBHOE coepKaHue 3 OK 01
Crpoenne atomoB | Teoperuueckoe o0ydeHune 3
XAMAHCCKUX CoBpemenHass MoOJeb CTpoeHHs atoma. CHUMBOJMYECKHM S3BIK XUMHH. XHMHUYECKHH OJIEMEHT.
SNCMCHTOB H DiekTpoHHas KoHurypaunus aroma. Kiaccupukanus XUMHUECKMX JJIEMEHTOB (S-, P-, d-3IaeMeHTHI).
fipupona BasmeHTHbIC ~ JJIEKTPOHBI.  BaleHTHOCTh.  DIEKTPOHHAsT ~ MPUPOJA  XMMHYCCKOW  CBSI3ML 3
XAMAYCCKON DeKTPOOTPHUIIATEILHOCTh. BHABI XHMHYECKOH CBsSI3M (KOBAJICHTHAs, HWOHHAs, METaIMYeCKas,
CBA3H BOJIOPOJIHAs) U CIIOCOOBI €€ 00pa3oBaHUsI
Tema 1.2. OcHoOBHOE co/lep:KaHue 1 OK 01
[Tepuomuueckuii | IIpakTHUeCKHe 3aHATHS 1 OK 02
3aKOH H TabmuIa [eproanyeckas cucreMa XUMHIecKuXx siemenToB J[. M. Menneneesa. OU3HUECKU CMBICIT
AW Menneneesa |[Tepyuonuueckoro sakona .M. MeHeneesa. 3aKoHOMEPHOCTH H3MEHEHHS CBONCTB XMMHYECKHX
3JIEMEHTOB, 00Pa3yeMBIX MU IIPOCTHIX M CIOXKHBIX BEIECTB B COOTBETCTBUH C IOJ0KEHUEM
XMMHYECKOTO 2j1eMenTa B [leproandeckoii cuctemMe. MUPOBO33pEHUECKOE M HAYYHOE 3HAYECHHUE
[Tepuonunueckoro 3akona /.M. Menneneesa. [Iporunoss .M. MenneneeBa. OTKpBITHE HOBBIX 1
XMMHYECKUX JIEMEHTOB.
PelieHne NpakTUKO-OPUEHTUPOBAHHBIX TEOPETUUECKUX 3aJaHUI HA XapPaKTEPU3ALUIO XUMHIECKUX
3JIEMEHTOB «MeTaTnyecKue / HEeMETaUTMYECKHE CBOMCTBA, DJIEKTPOOTPHIIATEILHOCTD XUMUYECKHX
5JIEMEHTOB B COOTBETCTBHH C MX DJIEKTPOHHBIM CTPOEHHEM U MOJIOKEHUEM B IEPUOMIECKOM CUCTEME
xumuueckux anemenToB .M. MenieneeBay
Paznen 2. Xumuyeckne peakuumn 6
Tema 2.1. Tumsl OcHoBHOe coep:KaHue 3 OK 01
XHMHYECKUX Teopernueckoe o0yueHue 2
peakuuii Knaccudukanus u TUIIBI XUMUYECKUX PEaKIUil ¢ yuacTHEM HeopraHudeckux BeuiecTB. CocTaBieHe
ypaBHEHUH PeaKIMil COEAUHEHNSI, Pa3JIOKEH s, 3aMeLeH s, 0OMEHa, B T.4. PEaKIUil TOPEHUS,
OKHCJIEHHA-BOCCTAHOBJIEHHUSL.
VpaBHeHHs OKUCIIEHHUs-BoccTaHOBIeHUS. CTeneHs oKucaenus. OKUCIUTENb U BOCCTAHOBUTEIb. 2

CocraBneHnue u YpaBHHUBAHUEC OKHUCIUTCIIbHO-BOCCTAHOBUTCIIbBHBIX peaxunﬁ METOOOM BJICKTPOHHOT'O
Oananca. OKHCIUTEIIbHO-BOCCTAaHOBUTEIIbHBIC pcaKkuuu B rIpupoac, NpOU3BOJACTBCHHBIX IMMPOLICCCAX U
KUBHCACATCIbHOCTH OPraHn3MOB
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IIpakTHYeckne 3aHATHA

KonuuecTBeHHbIE OTHOLIEHUS B XUMUU. OCHOBHBIE KOJIMUECTBEHHBIE 3aKOHBI B XMMUU U PacyeThl 10
YPaBHEHMSIM XMUMMUYECKHX peakuuid. Mosb Kak eJuHMIa KOoJM4ecTBa BellecTBa. MouspHas macca.
3aKOHBI COXpAaHEHHS Macchl W 3HEpPruu. 3akoH ABoraapo. MomspHblii 00beM ra3oB. OTHOCHUTENIBHAS
IUIOTHOCTb ra3oB. Pacdersl Mo ypaBHEHUSAM XMMHYECKHUX PEaKLUUil C MCIOJIb30BaHMEM Macchl, 00beMa
(HOpMaJIbHBIE YCJIOBUS) ra30B, KOJIMYECTBA BEILIECTBA

Tema 2.2. OcHoBHOeE coep:kaHue OK 01
ONEeKTPONUTHYCCKA | TeopeTHdecKoe odydeHne OK 04
A MUCCOLNALMA M | Teopys »IeKTPOINTHYECKON AUcCONManuy. MOHBI. DIEKTPOIUTHI, HEXNEKTPOIUTEL. Peakuu HOHHOTO
MOHHbIH 0OMEH obmena. CocTaBiieHHE peaknuii MOHHOTO OOMEHA MyTEeM COCTaBJICHHS HMX MOJHBIX M COKPAIIEHHBIX

MOHHBIX ypaBHeHUH. KHCIOTHO-OCHOBHBIE peakluu. 3aJaHus Ha COCTABICHNE HOHHBIX PEeaKIIHii

JlabopaTropHble 3aHATHUS

JlaboparopHas padoTa “TuUIbl XUMHUYECKUX PEAKLIUM .

HccnenoBaHue TUIIOB (110 COCTaBY U KOJIMUYECTBY UCXOHBIX U 00Pa3yIOIIUXCsl BEIIECTB) U MPU3HAKOB

XUMUYECKUX peakiuid. [IpoBeeHune peakiuit HOHHOr0 0OMEHa, ONPECIICHHE CPEIbl BOTHBIX

pacTBOpOB. 3a/laHus HA COCTaBJICHHE NOHHBIX peakluit
Pazpean 3. CTpoeHue 1 CBOIICTBA HEOPTAHUYECKHUX BelleCTB
Tema 3.1. OcHoBHOE coaep:xaHue OK 01
Knaccupurauus, | Teopermdeckoe oGyueHmne OK 02
HOMCHKJIATYPA M |TTpenmer Heopranuueckoit xumun. Kinaccudukanus HeOpraHuueckiX BemecTB. IIpocThie M CIOKHBIE IIK...
CTPOCHHE BeniecTBa. OCHOBHBIE KIIACCHI CIIOKHBIX BELIECTB (OKCHIBI, THAPOKCHIBI, KUCIOTHI, COJIM). B3auMocBs3b
HCOPTaHNYCCKUX | yeopraHMYECKUX BEUIECTB. ArperaTHble COCTOSHUS BelecTBa. Kpucrammmueckue 1 aMmopgHbIe
BCIICCTB BellecTBa. TUIBI KPUCTAIIMYECKUX PELIETOK (ATOMHAs, MOJIEKYJISIpHAs, HOHHAs, METAJIIMYECKast).

3aBUCUMOCTh (PU3UUECKUX CBOMCTB BEIIECTBA OT THUIA KPUCTAIUIMYECKON pEIIeTKU. 3aBUCUMOCTb
XUMHUYECKON aKTUBHOCTH BEUIECTB OT BUAA XUMUYECKON CBSA3H U TUIIA KPUCTATNINYECKOMN PEIIETKH.
[TpryrHBI MHOTOOOpa3usl BEIIECTB

IIpakTuyeckue 3aHATHSA

Homenknarypa HeOpraHMueckrx BEIIEeCTB: Ha3BaHHUE BELIECTBA UCXO/I U3 UX XUMUYECKOU (hOpMYIIbI
WM COCTaBJIEHUE XMMHUYECKON (OPMYIIBI UCXOIsl U3 Ha3BaHUS BEILECTBA [0 MEXTYHAPOIHON
(MIOITAK) miu TpuBHaIbHOM HOMEHKIIATYpE.

Pemenne mnpakTHyeckux 3allaHUM MO KJIAcCH(PUKAIMK, HOMEHKIAType M XUMHUYECKUM (opMylaM
HEOPraHMYECKUX BEIIECTB Pa3JIMYHBIX KJIaccoB (yrapHblil Tra3, YIVIEKHCIBIM ras3, aMMHak, ramieHas
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U3BECTb, HETallIeHas! U3BECTh, MUThEBAs COAA U JPYTUX): HA3bIBATh U COCTABIATH (YOPMYJIbI XUMUYECKUX
BEILECTB, ONPEEIATh NPUHAIEKHOCTD K KJIacCy.

HcTounnku XuMuueckoi nHpopMaIiu (CpeICTB MacCOBOM MHpopMaIum, ceth MHTepHET U Ipyrue).
[Touck nHdopmaImu 1o Ha3BaHUSAM, HIEHTU(UKATOPAM, CTPYKTYPHBIM (hopMyam

Tema 3.2. ®usuxo-| OcHOBHOE cofepKaHHE 3 OK 01
XUMHUYECKHE TeopeTnueckoe odyuenune 2 OK 02
CBONCTBA Mertamibl. O0mue punyeckne U XUMUYECKHE CBOWMCTBa MeTaIoB. CrocoObI TOJMydYeHHs. 3HAYEHUE IIK...
HCOPraHWHYCCKUX  |pveTayioOB M HEMETALIOB B IMPHPOAC M IKM3HEICATEILHOCTH 4YelOBeKa W opraHu3MoB. Kopposwus
BCIICCTB METAaJUIOB: BUJIbl KOPPO3HH, CIIOCOOBI 3aIIUThl METAIOB OT KOPPO3UH

Hemeramnsl. OOmue ¢usnyeckue M XUMHYECKHE CBOMCTBA HEMETaIoB. THIIMYHBIE CBOMCTBa 2

HemetawioB [V— VII rpynn. Knaccudukanus m HoMeHKIIaTypa coeTuHeHUH HeMeTauioB. KpyroBopoTsl

OMOT€HHBIX JIEMEHTOB B IIPUPOJE

XVMHYECKHE CBOWCTBA OCHOBHBIX KJIACCOB HEOPraHMYECKUX BELIECTB (OKCUAOB, THIPOKCHIOB, KUCIIOT,

coJjiei u z1p.). 3aKOHOMEPHOCTH B U3MEHEHHH CBOMCTB IMPOCTHIX BEILECTB, BOJAOPOAHBIX COSINHEHHH,

BBICILIMX OKCHJIOB M THAPOKCHIOB

IIpakTnyeckue 3aHATHSA 1

CocraBieHre ypaBHEHMM XMMMUYECKUX PEAKIHUH C ydyacTUEM IPOCTBIX U CIIOKHBIX HEOPraHMYECKUX

BEIIECTB: META/JIOB W HEMETAJJIOB; OKCHJIOB METAJUIOB, HEMETAUIOB M aM(OTEPHBIX 3JIEMEHTOB;

HEOPraHMYECKUX KHCIOT, OCHOBAHMW M aMQOTEpPHBIX T'HAPOKCHIOB; HEOPraHUYECKHX COJIEH,

XapaKTEepU3YIOLIMX UX CBOMCTBA. 1

Pemrenne npakTUKO-OPUEHTHPOBAHHBIX TEOPETUYECKHUX 3aJaHUN Ha CBOMCTBA, COCTAB, MOJYYEHUE H

0e30macHOe HCIMOJIb30BAaHUE BAKHEHIINX HEOPraHWMYeCKHMX BEUIECTB B OBITY W IPAaKTUYECKOH

JIESITEJIbHOCTH YEeJIOBEKa
Tema 3.3. OcHoBHOE coep:KaHue 1 OK 01
Unentnduranust | JlaGoparopHbie 3aHATHS 1 OK 02
HEOPraHM4eCKUX | JTagoparopHasi pabota «aeHTH(UKAIUS HEOPTaHHYECKHX BELICCTB. OK 04
BEIICCTB Pemenne skcrnepuMEHTaNbHBIX 33434 0 XHMHUYECKMM CBOMCTBAM METAUIOB M HEMETAJUIOB, IO

pacro3HaBaHMIO U MOJYYEHUIO COeIMHEHUN METAJUIOB U HEMETAJLIOB. 1

WnenTudukanyss HEOPraHUYECKUX BELIECTB C HCIOJb30BaHUEM HX (PU3MKO-XMMUYECKUX CBOMCTB,

XapaKTepHBIX KaueCTBEHHBIX peakiuil. KauecTBeHHble peakuuu Ha cynbdar-, kapOOHAT- U XJIOPHJI-

AQHMOHBI, HA KATUOH aMMOHHSI
Pazgen 4. CTpoeHue U CBOIiCTBAa OPraHM4YeCKUX BelleCTB 10

OcHoBHOe coaepkaHue 2
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Tema 4.1. Teopernueckoe o0yueHue OK 01
Knaccuduxanus, |[losBieHue v pa3BUTHE OPraHUYECKON XUMUK Kak Haykd. [IpeaqMeT opranudeckoi xumMuu. Mecto u 1IK...
CTpOEHHUE U 3HAYCHHE OPTraHNUYECKON XHUMUH B CUCTEME €CTECTBEHHBIX HayK.
HOMEHKJIAaTypa XHUMHYECKOE CTPOEHHE KaK MOPSIOK COCIMHEHHS aTOMOB B MOJIEKYJIE COIJIaCHO MX BaJICHTHOCTH.
OpraHUYECcKHX OCHOBHbIE TOJOXKEHUSI TEOPUU XUMHUYECKOTO CTPOCHHS OpraHuyeckux coeaunenuin A.M. bytieposa.
BEIIECTB YrinepoaHblii CKEJIeT OpPraHu4eckod MOJIEKYJbl. 3aBHCHUMOCTh CBOMICTB BEIIECTB OT XHMHUYECKOTO

cTpoeHust MoJiekyn. M3omepust 1 u30Mepsbl.

[lonstue o QynkuuoHanbHoii rpynne. Panukan. IlpuHnunel KiaccUpUKaUU  OpPraHUYECKUX

coeMHeHUN. Mex1yHapogHasi HOMEHKJIaTypa U MPUHLUIIBI HOMEHKJIATYPhl OPraHUYECKUX COCIMHEHUM.

[Tonsitrie 06 a30TCoNEpKAIINX COSAMHEHUSX, OMOJIOTMYEeCKH aKTUBHBIX BelllecTBaX (YIiieBoAax, *KHUpax,

OeJIkax U Jp.), BEICOKOMOJIEKYJISIPHBIX COETUHEHUSIX (MOHOMED, OJUMED, CTPYKTYPHOE 3BEHO)
Tema 4.2. OcHoBHOE coep:kaHue OK 01
CaoiicTBa Teoperuueckoe oGyuenue OK 02
OpraHU4CCKUX OU3NKO-XUMUUYECKHE CBOMCTBA OPraHUYECKUX COCIWHEHUM OTACNIBHBIX KJIacCOB (OCOOEHHOCTH OK 04
COeIMHEHUI KJIacCU(UKALMU U HOMEHKJIATYphl BHYTPH KJIacca; TOMOJIOTUYECKUH psii U obmas popmyna; u3omMepus; IIK...

(du3nYecKue CBONCTBA; XUMUYECKHE CBOMCTBA; CITIOCOOBI MOJTYyUCHHUS ):

— IpeJesibHbIE YIIIEBOAOPOAbI (aJKaHbl U LUKJIOANKaHbl). ['OpeHne MeTaHa Kak OJUH M3 OCHOBHBIX
HNCTOYHHKOB TCILJIa B MPOMBIIIJICHHOCTH 1 6LITy. CsolicTBa MMPUPOAHBIX YITICBOAOPOJ0B, HAXOXKICHUC B
IIPUPOJIE ¥ IPUMEHEHHUE AJIKAHOB;

— HETIpe/IeTbHbIE (AJIKEHBI, AIKUHBI U aJIKaJUEHbI) U apOMaTH4eCKHe yriaeBo1opoabl. ['opeHue aneruieHa
KaK MCTOYHHK BBICOKOTEMIIEPATYPHOIO IUIAMEHH Il CBAPKU U PE3KH METAJUIOB

— KUCJIOPOCOEpIKAIINE COSTUHEHUS (CTUPTHI U (DeHOIIbI, KapOOHOBBIE KUCIOTHI M 3(DUPBI, ATbAETUIBI U
KETOHBI, UpPBI, YrJeBonbl). IIpakThyueckoe NpPUMEHEHHE OTUJICHTIUKONS, TJHIEpUHa, ¢eHoa.
[Ipumenenue dopmanpaeruaa, aneTanbAeTHAa, YKCYCHOM KHUCIOThL. Mblla Kak COJM  BBICHINX
KapOOHOBBIX KUCIOT. Moro1ne CBOMCTBA MbLIa

— a30TcojiepKallrie CoOeAMHeHHsI (AaMUHBI 1 aMUHOKHUCIIOTHI, OeNki). BricOKOMONIEKyIsIpHbIE COeTMHEHUS
(cuHTeTHYECKHE W OWOJIOTHYECKH-aKTHBHBIC). MOHOMEp, TMOJUMEp, CTPYKTYPHOE  3BEHO.
[Tonumepusanus 3TUIeHa KaKk OCHOBHOE HaIIPaBJICHUE €r0 UCII0JIb30BaHUSI.

I'emeTnyeckas CBA3b MCKAY KilaCCaMU OPTraHUYCCKUX COGJII/IHGHI/IIZ

JlabopaTopnasi paGora

JlaGopatopHas pabota “IIpeBpalieHuss OpraHMUECKUX BEIIECTB MPU HarpeBaHUM'".
ITomy4yenue sTUIEHA U U3YYEHHE €r0 CBOMCTB. MoaennpoBaHue MOJIEKYJ U XUMUYECKUX IPEBPALLECHAN
Ha IIPUMEPE dTaHa, YTUICHA, alleTUIICHA U JIP.
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Tema 4.3. OcHoOBHOE coep:kaHue 2 OK 01
Unentnukaims | Teopermueckoe obydenune 2 OK 02
OpTaHIICCKuX buooprannueckue coenuHeHus. llpumenenue u Ouosiornyeckas poib YrieBoaoB. OxucieHue OK 04
BCIIECTB, MX yIJIE€BOJAOB — HCTOYHUK SHEPrUM SKUBBIX OpraHu3MoB. OOnacTH NPUMEHEHUS aMUHOKHUCIOT. 1 IIK...
SHATCHHC 1 [IpeBpamenust 6e1KoB MUK B opranusme. buonornyeckue Gpynkiun 6enxo. buonornyeckue GpyHkimm
TIpUMCHEHHC B XHpoB. Posib oprannueckoil XMMUU B pelieHUH pobJieM NuiieBoi 0€30MacHOCTH
ObITOBOIH 1 .| Ponb opranuueckoii XMMHUHM B pEIICHHMH NpoOIeM 3HEPreTHYecKond Oe301MacHOCTH, B Pa3BUTHH
TPOMSBOACTBCHHON| 1oy HbI, CO3MaHMH HOBBIX MaTepHaoB, HOBbIX UCTOYHUKOB SHEPIUHU (AIbTEPHATUBHBIE HCTOYHUKH
ACATCIILHOCTH sHepruu). OnacHOCTh BO3AEMCTBHS HA XKUBbIE OPIaHU3Mbl OPraHUUYECKUX BEILIECTB OTJEJIbHBIX KJIACCOB 1
HernoseKa (YraeBoJopo/sl, CHUPTHL, (EHOJIbI, XJIOPOPraHUYECKUE IPOU3BOJHBIC, albJErMIbl M Jp.), CMBICI
110Ka3aTesl MPEAesIbHO TOMYCTUMON KOHLEHTpALlUU
Pazgen S. Kunernuyeckue u TepMOAMHAMUYECKHE 3AKOHOMEPHOCTH NPOTEKAHUSI XMMHUYECKHX PeaKIui 4
CxopocTb OcHoBHOe coep:kaHue 4 OK 01
XUMHYECKHUX TeopeTrnueckoe odyuenue 4 OK 02
peaKiui. CKOpoCTh peakluM, €€ 3aBMCUMOCTb OT DPa3IM4HBIX ()AKTOPOB: NPHPOJBI PEarupyrollux BELIECTB, IIK...
Xummaeckoe KOHILICHTpAllUM pPEArupyrolMX BELIECTB, TEMIEPATYpPhl W IUIOL[AAM PEAKIHOHHOM IIOBEPXHOCTH.
paBHOBECHE TennoBble 3¢ (eKThl XMMUYECKUX peakuil. DK30- U SHAOTEPMHUUECKUE, PEAKIIHH. 4
OO6patuMocTh peaklinii. XMUMHUYECKOE paBHOBECHE U €r0 CMEIIEHUE MO/ IEHCTBUEM Pa3INUHbIX (PAaKTOPOB
(KOHIIEHTpalMs peareHTOB WM MPOAYKTOB pEaKLMH, JaBlIeHHE, TemIeparypa) A CO3/1aHus
ONTUMAJIBHBIX YCIOBUN MPOTEKaHUs XuMHueckux nporeccon. [lpunnun Jle [latense
Pasznen 6. PacTBopsI 4
Tema 6.1. OcHoBHOE coep:KaHue 4 OK 01
Hownstre o Teopernueckoe oGyuenue 3 OK 02
pacTeopax PacTBOpeHne Kak (DM3HKO-XHMHUUECKMH mporecc. PactBopbl. CrocoObl TPUTOTOBIEHUS PAaCcTBOPOB. OK 07
PactBoprnMocTs. MaccoBas 107151 pacTBOpeHHOr0 BeniecTBa. CMBICI TOKAa3aTelNs IPEIEIbHO JOITyCTUMOM IIK...
KOHIIEHTPAIIUU U €T0 UCIOJIb30BAHNE B OLIEHKE SKOJIOIMYECKON 0€30MacCHOCTH.
[TpaBuna 5KOIOTHYECKH Ie1eCO00Pa3HOro MOBEACHUS B OBITY M TPYAOBOH NEATETBHOCTH B LIENAX 3
COXpaHEHHUs CBOETO 3/I0pPOBbSl U OKPYXKaroIle MpUPOJHON Cpenbl; ONMACHOCTh BO3/AECUCTBUS HA YKUBBIC
OpraHU3Mbl ONIPEJEIICHHBIX BELIECTB.
Pemennie npakTHKO-OpUEHTUPOBAHHBIX PACUETHBIX 3aJlaHUI HA PACTBOPHI, UCHOJIb3yEMbIE B OBITOBOW U
IIPOU3BOJICTBEHHON JESTEIILHOCTH YEJIOBEKA
JlaGopaTopHble 3aHATHSA 1

JlabopaTtopHast pabota «[IpuroroBieHue pacTBOPOB».
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[TpuroTtoBneHne pacTBOPOB 3aJJaHHON (MaccoBOM, %) KOHLEHTpALHU (C MPAaKTUKO-OPHUEHTUPOBAHHBIMHU
BOIIPOCaMH) U OTIpeieNIeHUE Cpeibl BOJHBIX PACTBOPOB.
Pemienue 3a1a4 Ha IPUTOTOBJICHUE PACTBOPOB

IIpodeccnonaIbHO-OPHMEHTHPOBAHHOE COAepKaAHMe (COePKAHUE TPUKJIATHOTO MOXYJIs) 3
Paszpen 7. Xumusi B ObITY M IPOU3BOACTBEHHON 1€ATEILHOCTH YeJI0BeKa 3 OK 01
Xumus B ObITY U [QcHOBHOE coJiep:KaHue 3 OK 02
MIPOU3BOJCTBEHHOMN
P A Teopernueckoe o0yuenue 3 OK 04
NEeATEILHOCTH — = v OK 07
HeIOBEKA Hosgeiimure nocTuykeHus XUMHUYECKON HAyKH U XMMHUYECKON TeXHOJIOruH. Poib xumun B obecrieyeHun
9KOJIOTHUYECKOH, SJHEPTeTUUECKON U MUIICBOM 0€30MaCHOCTH, pa3BUTHH METUIMHBIL. [IpaBuiia moucka u 3 IIK...
aHalM3a XUMHYECKOW HH(OpMalMM U3 PAa3IWYHBIX HCTOYHUKOB (HaydyHas UM ydeOHO-Hay4dHas
JUTepaTypa, CpeAcTBa MaccoBoi nHpopmanuu, cetb HTepHeT)
IIpomeskyTouHnas arrectauus B ¢popme 1u(pPepeHUPOBAHHOIO 3a4eTa 2
Bcero 72

22




3. YCJI0OBUSA PEAJIMBALIUU ITPOI'PAMMBI YYEBHOTI'O IPE/IMETA

3.1. TpeOGoBaHusi K MUHMMAJLHOMY MAaTePUATbHO-TEXHUYECKOMY
o0ecneyeHmn 1o
JucuunnuHa peanu3yercs Ha Oaze kaOuHeTa-1adopaTOpUu XHUMHHU U
OHOJIOrHN.
O6opynoBanue yueOHOTO KabrHETa-1a00paTOpPHu:
Cronbl ydyeHMUYecKHe, CTysbs ydeHudeckue. CTon mpernojaBaTeis, CTYI
npenojasarens. Jlocka ayquTopHas.
WNHTepakTuBHAs 10CKA, HOYTOYK, MYJbTUMEIUNHBINA MPOEKTOP, BBITSKHOU
mkad.
JlabopatopHoe 00OpyJIOBaHHUE: MEPEHOCHBIE IITATUBBI sl (PPOHTAIBHBIX
paboT; BEChI JIEKTPOHHBIE, TA0OpaTOpHas Mocya.
VY4eOHO-HarIAIHbIE TOCOOUS:
Komriekt tabnuil mo Xumuu:
- [lepronueckasi cucteMa XMMUYECKUX 3JIEMEHTOB;
- PacTBOpMMOCTB KHCIOT, OCHOBAHUH, COJIEH B BOJIE U CPEZIa PACTBOPOB;
- [IpaBuna no TexHuke 0€30MaACHOCTH IpH PaboTe B XUMHUUYECKOM KaOUHETE;
- DNEKTPOXUMHUYECKUM PsIi HAPSHKEHUN METAILIIOB.
OO6opy0BaHNE U PEAKTUBBI:
PeakTussr:
. Habop 1C «Kucnotsi»
. Ha6op 3 BC «Illenoun»
. Habop 5C «Oprannyeckue BemecTBa»
. Habop 6C «Opranndeckue BEIIECCTBA»
. Habop 7C «MunHepanbHble y100pEHUsD
. Habop 9BC «O06pa3is Heoprannueckux BeecTB
. Habop 11C «Conu 115t 1eMOHCTPAIIMOHHBIX OIBITOBY
. Ha6op 12BC «Heoprannyeckue BemecTBa»
. Ha6op 14BC «CynbdaTtsl, cynbputsi, Cyabhuabn
10. Ha6op 16BC «MeTaiibl, OKCHIBD»
11. Ha6op 17BC «Hutputs» ¢ cepedpom
12. Ha6op 18BC «Coenunenue xpoma

O 00 N N kWD

13. Ha6op 19BC «Coenunenue mapraHia»

14. Ha6op 20BC «Kucmoten»

15. Habop 21BC «Heopranudeckue BenecTBa
16.Ha6op 22BC «1nankaTtopb»

Koutexkunu:

1. Kayuyk.
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2. BosokHa.

3. Hedrs.

4. MuHepaibl ¥ TOPHbIE TIOPOJIBI.

5. ANIFOMUHHI.

6. MuHepanbHble y100pEHHUS.

7. MeTajuibl ¥ CIJIaBBbI.

3.2. UadopmanmoHHoe odecnieyeHrue peajiu3aluu NporpaMmbl

OcHoBHas JuTeparypa

Epemun B.B. Xumus. 10 knacce. YrinyOn€HHbll ypoBeHb. DIIEKTpOHHAs (opMa
yueOHuka.: YueOnuk / B.B. Epemun, H.E. Ky3smenko, B.W. Tepenun [u ap.]; mox.
pen. B.B. Jlynun — Mocksa: [Ipocemienue, 2023. — 448 c. — [DIEKTpOHHBIM
pecypc] - www.book.ru

Epemun B.B. Xumus. 11 knacc. YriayO0n€HHbIM ypoBeHb. DIeKTpoHHAs (hopma
yueoHuka.: Yueonuk / B.B. Epemun, H.E. Ky3sMmenko, A.A. [po3nos, B.B. Jlynus;
non. pea. B.B. Jlynun — Mocksa : IlpocBemenne, 2023. — 480 c. —
[DnexTpoHHBIH pecype] - Www.book.ru
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4. KOHTPOJIb 1 OIIEHKA PE3YJIbTATOB OCBOEHUA

OBIIEOEPA3OBATEJABHOM JUCIHUILINHBI

KOHTpOJII) u OLICHKAa PE3YJIbTAaTOB O6y‘{CHI/I}I OCYHCCTBIIACTCA

MMpEroaaBaTCjIcM B IIPOLICCCC IMTPOBCACHUA ITPAKTUICCKUX 3aHATUM U Ha60paTOpHI>IX
pa60T, TCCTUPOBAHNA, a TAKKC BBIIIOJIHCHHUA O6y‘IaIOHII/IMI/ICH HHAWBUAYAJIBbHBIX
3aﬂaHHﬁ, ITPOCKTOB, I/ICCJ'IGILOBaHI/H?I. PGSYHI)T&TLI 06y‘ICHI/ISI OIIpCACIIAIOT, YTO
06y‘IaIOHII/IeC}I HOJDKHBI 3HATH, IIOHHUMATb U ACMOHCTPHPOBATH IIO 3aBCPIICHHUU
HU3yUCHUS OUCIHHUIIIINHBI.

s popmMupoBaHus, KOHTPOJS U OLEHKU PE3yJIbTaTOB OCBOCHUS Y4eOHOM

JUCIHUIUIAHBI KCIIOJIB3YETCSI CHCTEMA OLIEHOYHBIX MEPONPUATUH, TPEACTABIISIONIAS
coOOl KOMILJIEKC Y4YE€OHBIX MEpPONPUSITUM, COTJIaCOBAHHBIX C pe3yJibTaTaMu
oOyuenus u chopmynupoBanHbix ¢ yauetoMm ®I'OC COO (npeaMeTHbie pe3yabTaThl
no auciumune) u @I'OC CIIO.

Tunbl OlleHOYHBIX

XUMHYECKHX 3JIEMEHTOB
U TIPUPO/Ia XUMUYECKOI
CBSI3U

dbopMyIbl COETMHEHUN B
COOTBETCTBUU CO
CTENEHbIO OKUCIICHUS
XUMUYECKHUX AJIEMEHTOB,
MCXOJIS U3 BaJICHTHOCTH U
ANIEKTPOOTPHULATETLHOCTH

Ne | OK/IIK | Moayas/Pazgen/Tema | Pesynbrar 00yueHus .
MeponpusiTHii
I OcHoBHOE co/iep:KaHue
1 dopmyaHpoBaTh
Pa3nea 1. OcHoBbI pMYy-TIp
0a3oBble NOHATHUS U
CTPOEHHUS BellecTBa
3aKOHBI XUMHHU
1.1 | OK 01 Crpoenue aToMOB CocraBmsars xumuueckue |1. Tect «Ctpoenue atomoB

XUMUYECKUX AIIEMEHTOB U
PUPOJA XUMHUYECKOMN
CBSA3U».

2. 3ama4n Ha COCTaBIICHUE
XUMUYECKHUX (HopmMyIT
JIBYXaTOMHBIX COETUHEHUN
(okcu10B, Cynb(PUIOB,
TUAPUIOB U T.IL.).

3. 3aganus Ha
HCIIOJIb30BaHUE
XUMHUYECKOM CUMBOJIMKHU U
Ha3BaHUH COeIWHEHUH 1O
HOMEHKJIaType
MEXIYHAPOJHOTO COI03a
TEOPETUYECKON 1
NPUKIIATHOW XUMUHU U
TPUBUAIBHBIX HA3BaHUU IS
COCTaBJICHUS] XUMUYECKUX
dbopMyI ABYXaTOMHBIX
COeIMHEHUH (OKCHUJIOB,
Cynb(hUI0B, THAPUIOB U
T.I1.) ¥ IPYyTUX
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Tunsl oleHOYHBIX

Ne | OK/TIK | Moayas/Pa3znen/Tema | Pe3yabratr 00y4eHusi .
MeponpusiTHi

HEOPTraHUYECKHUX
COEIMHEHUH OTAENbHBIX
KJIACCOB

1.2 [ OK 01 [Tepuonuueckuii 3aKoH U | XapakTepHu30BaTh 1. Tect «Mertammuieckue /

OK 02 tabmuma J[.1. XUMHUYECKUE DJIEMEHTEL B |HEMETAJUINUYECKHE
Menpeneena COOTBETCTBUU C UX CBOIICTBA,

HIOJIOKEHHUEM B
IIEPUOIUYECKON CUCTEME
XUMHUYECKUX 3JIEMEHTOB
J.N. Menneneena

3JIEKTPOOTPULIATEIBHOCTD U
CPOJICTBO K BJIEKTPOHY
XHMUYCCKHX DJIECMCHTOB B
COOTBETCTBUE C X
3JIEKTPOHHBIM CTPOCHUEM U
ITOJIOKEHHUEM B
MEPUOUYECKON CUCTEME
XMMHYECKHX 3JIEMEHTOB
J.1. MenaeneeBay.

2. IlpakTyeckue 3a1anus
Ha YCTAHOBJICHUE CBSI3U
MEXIy CTPOCHHEM aTOMOB
XHUMUYECKHX DJIEMCHTOB U
MePUOINYECKUM
M3MECHECHUEM CBOMCTB
XHUMUYECKHUX DJIEMEHTOB U
UX COCJIUHEHUI B
COOTBETCTBUH C
MTOJIOKEHUEM
[Iepnonnueckoii cucreme.
3. IIpakTuko-
OPUEHTHPOBAHHBIE
TEOPETHUECKHUE 3aJaHusI Ha
XapaKTepU3aLnIo
XHUMUYECKHUX DJIEMCHTOB:
«Meramnnyeckue /
HEMETaJUIMYECKUe
CBOMCTBA,
3JIEKTPOOTPULIATEIIBHOCTD U
CPOJICTBO K DJIEKTPOHY
XHUMUYECKHUX JIECMCHTOB B
COOTBETCTBHUE C X
3JIEKTPOHHBIM CTPOCHUEM U
MIOJIOXKCHUEM B
MEPUOIUYECKON CUCTEME
XUMHYECKHX IJIEMEHTOB
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OK/IIK

Monyas/Pa3nen/Tema

Pe3yabTar 00yyeHus

Tunsl oleHOYHBIX
MeponpUusITHI

J.1. MenneneeBa»

Pazgen 2. Xumnueckue
peakuuun

XapaKTepl/I30BaTL THIIBI
XUMHUYECCKHUX peammifl

Konrtpoabnas padora
«CTpoeHue BelecTBa u
XMMHYeCKHe peaknun»

2.1

OK 01
OK 04

THUIIBI XUMHYECKUX
peakuuii

CocTaBiATh peakuu
COC/IMHEHUS, Pa3JIOKCHNUS,
oOMeHa, 3aMeIleHH,
OKHCIIUTEIIFHO-
BOCCTaHOBHTEIIbHBIC
peakuuu

1. 3agaun Ha cocTaBiieHUE
YpaBHEHUHN peaKIuil:

— COEMHEHMS], 3aMeILeHUS,
paznoxkeHusi, 0OMeHa;

— OKHUCIIUTENbHO-
BOCCTAaHOBUTEJIbHBIX
pEaKLHUii C HCIIOJIb30BAHUEM
METO0/1a AJICKTPOHHOTO
OanaHca.

2. 3a/1aun Ha pacyeT MaccChl
BEIIeCTBA UIN 00bEMa
ra3oB M0 U3BECTHOMY
KOJIMYECTBY BEIECTBA,
Macce Uil 00bEMY OJTHOTO
U3 YYaCTBYIOIIUX B
pEaKLHUH BELIECTB; PACUETHI
Mmacchl (00bEMa,
KOJIMYECTBA BEIIECTBA)
MPOJIYKTOB PEAKLIUH, €CITU
OJIHO U3 BEIIECTB UMEET
npuMecu

2.2

DNEeKTPOIUTHYECKAS
JIUCCOLIMAIIASA U MOHHBIHN
oOMeH

CocTaBnsTh ypaBHEHUS
XUMHUYECKUX PeaKIuu
HOHHOT0 OOMeHa ¢
y4acTueM
HeopFaHI/I'-IeCKI/IX BCIIICCTB

1. 3amanus Ha cocTaBJICHUE
MOJIEKYJIIPHBIX U HOHHBIX
peakui ¢ yyacTueM
KHCJIOT, OCHOBAaHUH 1
COJIEH, yCTaHOBJICHUE
W3MEHEHUS KUCIIOTHOCTHU
cpenbl

2. JJaboparopHas paboTa
"THIIB XUMHYECKUX
peakuuit”

Pazpnen 3. Ctpoenue u
CBOMCTBA
HEOPraHUYeCKUX
BeIeCTB

HccaenoBarb cTpoenue u
CBONCTBA
HEOPraHH4eCKHUX
BellecTB

KonTtpoasnas padora
«CBoiicTBa
HEOpPraHHu4ecKHuX
BellecTB)»
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OK/IIK

Monyas/Pa3nen/Tema

Pe3yabTar 00yyeHus

Tunsl oleHOYHBIX
MeponpUusITHI

3.1

OK 01

Knaccudukanus,
HOMEHKJIaTypa U
CTPOCHHE
HEOPraHHYECKUX
BEIIECTB

Knaccugunuponartsb
HEOpraHUYECKHe
BEI[ECTBA B COOTBETCTBHH
C UX CTPOCHHEM

1. Tect «Homenknarypa u
Ha3BaHHUE HEOPTaHUYECKUX
BEIIECTB UCXOJIS U3 UX
XUMHYECKON GOpMYIIbI UITU
COCTaBJICHHE XUMUYECKOU
(bopMyIbI HCXOS U3
HA3BaHUS BEIIECTBA 110
MEXKTYHapOAHON WU
TPUBHAIIBHOU
HOMEHKJIAType».

2. 3aauu Ha pacyer
MacCOBOH 101U (MaccChl)
XUMHYECKOT0 JIEMEHTa
(coenuHeHus1) B MOJIEKYJIE
(cmecn).

3. lIpakTrueckue 3amanus
10 KJIacCU(UKAIINH,
HOMEHKJIaType U
XUMHYECKUM (hopmyrnam
HEOPraHMYECKUX BEIIECTB
pa3IMYHBIX KJIACCOB.

4. IpakTuyeckue 3a1aHus
Ha OIpe/ieJIeHHe
XUMHUYECKOH aKTUBHOCTH
BEIICCTB B 3aBUCUMOCTHU
BUJIa XUMHUYICCKOU CBSI3U H
TUTIA KPUCTAJUTMYECKOM
peIIeTKH

3.2

OK 01
OK 02

DU3NKO-XUMHYECKHE
CBOMCTBA
HEOPraHUYECKUX
BEILIECTB

YcranaBiuBaTh
3aBHCHUMOCTh (PU3UKO-
XHUMHYECKHUX CBOMCTB
HEOPraHWYECKUX BEILECTB
OT CTPOEHUSI aTOMOB 1
MOJIEKYJI, a TAaK)Ke TUTIa
KPUCTaJUIMYECKOU
peIIeTKH

1. Tect «OcobeHHOCTH
XHMMHYECKHX CBOHCTB
OKCHJIOB, KHCIIOT,
OCHOBaHUH, aM(OTEPHBIX
TUJPOKCHJIOB U COJICH».

2. 3amaHus Ha COCTaBJICHUE
YpaBHEHUH XUMHUYECKUX
peaKIuil ¢ yyaCTUEM
MPOCTBIX U CIOKHBIX
HEOPTraHWYECKHUX BEIECTB:
OKCHOB METaJIOB,
HEMETAIJIOB U aM(OTEPHBIX
DJIEMEHTOB;
HEOPTaHWYECKHUX KHUCIIOT,
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OK/IIK

Monyas/Pa3nen/Tema

Pe3yabTar 00yyeHus

Tunsl oeHOYHBIX
MeponpUusITHI

OCHOBaHUU U aM()OTEPHBIX
THIPOKCHJIOB,
HEOPraHUYECKUX COJIEeH,
XapaKTEePHU3YIOIINX MX
CBOMCTBa M CIIOCOOBI
HOJTY4eHHUS.

3. IlpakTuxo-
OpPUEHTHUPOBAHHBIE
TEOpPEeTUYECKHE 3aaHus Ha
CBOMCTBa M MOJY4YEHHE
HEOPraHNYECKUX BEIIECTB

3.3

OK 01
OK 02
OK 04

Nnentuduxanus
HEOPraHMYECKUX
BEIIECTB

Hccnenosats
Ka4eCTBEHHBIC PEAKIIUH
HEOPraHWYECKUX BEIIECTB

1. IlpakTuko-
OPHUEHTHPOBAHHBIC 3aJaHUS
10 COCTaBJICHUIO
XUMUYECKUX PEaKIUi C
y4aCcTUEM HEOPTraHUIECKUX
BEIICCTB, UCIIOJIb3YEMBIX
JUTSL UX WICHTU(UKALINH.
2.Jlaboparopuas pabora:
“Unentuduxanys
HEOPTraHWYECKUX BEIECTB”

Pasnen 4. Ctpoenue u
CBOliCTBa
OPraHMYecKux
BeleCTB

HccnenoBarb cTpoeHue H
CBOICTBA OPraHMYeCKHX
BEIIECTB

KonTpoabnas padora
«CTpoeHune U CBOMCTBA
OPraHM4ecKHX BellecTB)

4.1

OK 01

Knaccudukanus,
CTpOCHHE U
HOMECHKJIATypa
OpPraHUYECKUX BEIIECTB

Knaccugunuponats
OpraHMYecKHe BEIeCTBa B
COOTBETCTBHUH C UX
CTPOCHUEM

1. 3amanus Ha cocTaBJICHUE
Ha3BaHUN OPraHUYECKUX
COEIMHEHHUH 110
TPUBHUAIBHOMN WU
MEXKTyHapOAHOMN
CHUCTEMAaTHUECKOH
HOMEHKJIaType.

2. 3aaHus Ha cOCTaBJICHUE
MOJIHBIX M COKPAILEHHBIX
CTPYKTYPHBIX (hOpMYIT
OpPTaHUYECKUX BEIIECTB
OTJEIBHBIX KJIACCOB.

3. 3aauu Ha OMNpeaeIeHne
npocTteiiien GopmMyIibl
OpraHUYECKON MOJIEKYJIbI,
HCXOJIS U3 BJIICMCHTHOI'O
cocrtaBa (B %)
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Tunsl oeHOYHBIX

Ne | OK/TIK | Moayas/Pa3znen/Tema | Pe3yabratr 00y4eHusi .
MepOonpUATHI
4.2 | OK01 |CgoiicTBa OpraHn4ecKHX | Y CTaHABIUBATh 1. 3amaHus Ha cocTaBIEHUE
OK 02 |coenuneHnuii 3aBUCUMOCTH (DU3HKO- YpaBHEHUH XUMHUUYECKUX
OK 04 XUMHUYECKUX CBOMCTB pEeaKIUii C yyacTueM
OpPraHMYECKUX BEILIECTB OT [OPraHMYECKUX BEIIECTB HA
CTPOEHUS MOJIEKYI OCHOBAHMHU UX COCTaBa U
CTpOEHHUS.
2. 3ajaHus Ha COCTaBJICHUE
YPaBHEHUN XUMUYECKUX
peaKuuit,
WITIOCTPUPYIOIIUX
XMMHUYECKHE CBOMCTBA C
y4€TOM MEXaHU3MOB
POTEKaHUS JaHHBIX
pEaKUUil U TeHETUYECKOU
CBSI3M OPraHUYECKHUX
BEIIECTB Pa3HbIX KIIACCOB.
3. PacyerHble 3a1auu 10
YPaBHEHMSIM PeakLuil ¢
y4acCTHEM OpPraHUYeCKUX
BEILIECTB.
4. JIaboparopHas paboTa
“IIpeBpamieHust
OpraHMYECKUX BEIIECTB IPU
HarpeBaHuu"
4.3 | OK01 |Unentndukarmus Hccenenosars 1.IIpakTuko-
OK 02 |opraHnYecKuX BEIIECTB, [KAUECTBEHHbIE pEAKLIUH  |OPUEHTUPOBAHHbIE 3aJaHUS
OK 04 |ux 3HaueHue u OpPraHUYEeCKUX 110 COCTaBJICHHUIO
IPUMEHEHHE B OBITOBOM |COEAMHEHUI OTIENbHBIX |XUMHUYECKUX pPeakLuii ¢
Y IPOM3BOJICTBEHHOMN KJIACCOB y4acTUEM OPTaHUYECKUX
JEATEIBHOCTH YEJIOBEKA BELIECTB, B T.4.
UCIIOJIb3YEMBIX JIJIS UX
uAeHTU(UKAINH B OBITY U
MPOMBIIIIIEHHOCTH.
5 Paznea 5. XapakrTepu3oBaThb
Kunernueckue u BJIHSIHUE PA3JIMYHBIX
TepMoAMHAMHMYecKHe |(paKkTOpoB Ha
3aKOHOMEPHOCTH paBHOBecHe U CKOPOCTh
NPOTEKAHUS XHMHYECKHX peakuui
XHUMHMYECKHX PeaKui
5 | OKO01 CkopocTb XMMHUECKUX | XapaKTepu30BaTh IIpakTuko-
OK 02 |peakumii. XMMHYECKOE (BIMSIHME KOHLUEHTPALMM |OPUEHTHPOBAHHBIE

paBHOBECHE

pearupyroiux BelecTB U

TCOPCTUUCCKHUC 3a/laHN A Ha
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Tunsl oleHOYHBIX

Ne | OK/TIK | Moayas/Pa3znen/Tema | Pe3yabratr 00y4eHusi .
MeponpusiTHi
TEMIIepaTypbl Ha CKOPOCTh [aHaIH3 (PaKTOPOB,
XUMHUYECKUX peaKIni BIIUSIIOLINX HA U3MEHEHHE
XapakTepu3oBarhb CKOPOCTH XUMHUYECKOM
BIIUSTHUE U3MEHEHUS peaxiuu. [IpakTrko-
KOHIEHTPAILlUU BEIIECTB, |OPUEHTHUPOBAHHBIC 3aJaHUS
peaxkiuu cpeasl u Ha MPUMEHEHUE NIPUHIUNA
TEMIIEpATyphl HA Jle-IllaTense niist
CMEIIIEHNE XUMHUECKOTO |HaXO0XK/IEHUS HAIpaBJIECHUS
paBHOBECHSI CMEILIEHUS] PAaBHOBECHS
XUMHYECKON peaklnu u
aHayu3 QakTopoB,
BIIUSIIOUINX HA CMEIICHUE
XUMHYECKOTO PaBHOBECHS
6 HUccaenoBaTh HCTHHHBIE
Pa3znen 6. PacTtBopsl PACTBOPBHI € 3aJaHHBIMHU
XapaKTepUCTHKAMU
6.1 | OK 01 [Tonstue o pactBopax  (Pa3nuuars UCTUHHBIE 1. 3agauu Ha
OK 02 pacTBOpHI MIPUTOTOBJIEHUE PACTBOPOB.
2. IlpakTuko-
OpUEHTUPOBAHHBIE
pacueTHbIe 3a/1aHus Ha
JUCIIEPCHBIE CUCTEMBI,
UCTIOJIb3yeMble B OBITOBOW U
IIPOU3BOJCTBEHHOM
JESATEIIBHOCTH YEJIOBEKA
OK 01  |Hccnenoanue coiictB |MccaenoBars pu3nKo- JlaGoparopHas paboTa
OK 04 |pacTBOpOB XUMUYECKHE CBOMCTBA “IIpuroroBneHue
HCTHUHHBIX PaCTBOPOB pacTBopoB”
Il | IlpodeccnoHaILHO-OPHEHTHPOBAHHOE CO/lepKaHue (CoaepkaHne MPUKJIATHOTO
MOIYJIs1)

7 Paspen 7. OuenuBarp nociaencreus | Mcciaenosareabckue
Xumus B ObITY B OBITOBOM H padoTsbI
NPOM3BOJACTBEHHOI MPOM3BOACTBEHHOMI
AeATeJIbHOCTH AeATeJJbHOCTH YeJI0BeKa
YyeJ10BeKa ¢ MO3M UM

JKO0JIOTHYECKOM
0e3omacHOCTH
OK 01 Xumus B OBITY U OuenuBath nocnencteus |Keiic (¢ yaerom Oymymieit
OK 02 |[npou3BOACTBEHHOMN OBITOBOM U npodeccuoHaIbHON
OK 04 [meATenbHOCTH YEIOBEKA (POM3BOACTBEHHOMN JESTEIIBHOCTH )
OK 07 JIESITEIBHOCTH YelloBeKa ¢ | Bo3Mo)KHbIE TEMBI KEHCOB:
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Tunsl oeHOYHBIX

Ne | OK/TIK | Moayas/Pa3znen/Tema | Pe3yabratr 00y4eHusi .
MeponpUsITHI

IIK 3.2 no3unui sxostoruueckor |1. Iloremnenue kimMmara u

IIK 4.3 0e30ImacHOCTH BBICBOOOKIEHHUE Ia30BBIX

THJIPATOB CO JIHA OKEaHa.
2. byayiue maTepuansl s
aBWa-, MallIMHO- U
prOOPOCTPOCHHSI.

3. HoBble maTepuaisl ass
COJIHEYHBIX OaTapeii.

4. JlekapcTBa Ha OCHOBE
PaCTUTEIBHBIX MPEIapaToB
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