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PaGouas mporpamma YI1.12 Xumus pazpaboTrana Ha OCHOBE U B COOTBETCTBHH
CO CJIEIYIOIIMMHU HOPMATUBHBIMU JIOKYMEHTAMH:

- ®enepanbHblil 3akoH «O0 obpazoBanuu B Poccuiickoit denepanuu» OT
29.12.2012 N 273-®3;

- IIpuka3 MunucrepctBa oOpasoBanusi 1 Hayku Poccuiickoit ®enepanmu
ot 17 mas 2012 r. Ne 413 «O6 yTtBepxkaeHuu ¢eaepaibHOro rocynapCcTBEHHOTO
00pa30BaTENBLHOTO CTAHIAPTa CPEAHETO OOIIero 00pa3oBaHMs» ¢ U3MEHEHUSIMHU U
nonoyiHeHUsIMH oT 29 nexadps 2014; 31 nexabps 2015 r., 29 urons 2017 r., 11
nekabps 2020 r., 12 aBrycra 2022 r.;

- [lucemo MunucrtepctBa obpazoBanusi U Hayku Poccun ot 17.03.2015 N
06-259 «O mHanpaBieHud AOPAOOTAHHBIX PEKOMEHIAIMI 10 OpTraHu3aIluu
MOJIyYeHHUS]  cpefdHero  olmiero  oOpa3oBaHUsi B Mpejeliax  OCBOCHHUSA
o0pa3zoBaTEIbHBIX MPOTrpaMM CpeAHEro mNpodeccHoHaIbHOro 00pa3oBaHUs Ha
0a3ze OCHOBHOTO 00IIero 00pa3oBaHHs C Y4eTOM TpeOoBaHUM (QenepaabHbIX
rOCyJIapCTBEHHBIX 00pa30BaTENIbHBIX CTAHJAPTOB U MOJTy4yaeMou npodeccuu Win
CHEIUATBHOCTU CPEAHETO MPO(HECCHOHATEHOTO 00Pa30BaAHUSY;

- [lucemo MunuctepcerBa npocserieHus: Poccun ot 20.07.2020 Ne 05-772
«O HampaBJIeHUH UHCTPYKTUBHO-METOIMUECKOTO MHUChMa;

- [Ipuka3z MunuctepcerBa npocsemenus Poccun ot 22.03.2021 Ne 115 «O6
yrBepkaenun [lopsinka opraHu3anuu W OCYIIECTBIEHHUS 00pa3oBaTelbHOMN
JEATeIBHOCTH IO  OCHOBHBIM  00mIeoOpa3oBaTeIbHBIM  MIpOorpaMMaMm -
oOpa3oBaTeNbHBIM MPOTPaMMaM HayaJdbHOTO OOIIEro, OCHOBHOTO OOIIETro H
cpenHero oOmiero oOpaszoBaHus» (3aperucTpupoBaH B Muniocte Poccun
20.04.2021, peructpanuonnsiii Ne 63180);

- Tlpukaz MunucrtepctBa npocserieHuss PO ot 24.08.2022 No 762 «O06
yTBepxkaeHun llopsiika opraHu3alM W OCYIIECTBICHUS 00pa3oBaTeIbHOM
JEATEIIbBHOCTH 110 00pa3oBaTeIbHBIM MpOorpaMMamM CpeaHero npohecCHoOHAIBHOTO

o0Opa3oBaHUs;



- [Ipuka3z MunucrepctBa npocsenierus PO ot 18 mas 2023 r. N 371 "O06
yTBepXACHUM (enepasbHOi 00pa30BaTeIbHOW MPOrPaMMbl CPEIHEro OOIIEero
oOpazoBaHus";

- IIpukaz MunuctepctBa npocsemienus Poccun ot 27.12.2023 Ne 1028
«O BHECEHUM U3MEHEHHMI B HEKOTOpbIE MpHKa3bl MuHuCTEpCTBA 00pPAa30BAHUS U
Hayku Poccurickoi @enepauuu 1 MuHHCTEpCTBA NPOCBELICHUA Poccurckou
®enepannn, kacawomuecs (eaepaabHbIX TOCYJApPCTBEHHBIX 00pa30BaTEIbHBIX
CTaHJapTOB OCHOBHOI'O 00IIEro 00pa30BaHUs U CPEAHETO OOIIEro 0Opa3oBaHUs»
(3apeructpupoBad B Muntocte Poccuun 02.02.2024, peructparonnsiii Ne 77121,
Bcrymnaet B cuiny ¢ 01.09.2024);

- IIpuka3z MunucrepcrBa npocsemenns Poccnn ot 01.02.2024 Ne 62 «O
BHECEHHMH W3MEHEHUH B HEKOTOpbIE MpHKa3bl MHUHHCTEPCTBA MPOCBEIICHUS
Poccuiickoii  @enepanuu, Kacaromuecs — (enepalbHbIX — 00pa3oBaTEIbHBIX
IporpaMM OCHOBHOTO O0ILEro oOpa3oBaHMsI U CPEAHEro oOIIero oOpa3oBaHU»
(3apeructpupoBan B MuHniocte Poccun 29.02.2024, peructpauMOHHbIA Ne
773780, crynaet B cuity ¢ 01.09.2024);

- [Ipuka3 MunucrepctBa npocsemienus Poccun ot 19.03.2024 Ne 171 «O
BHECEHMM W3MEHEHHMI B HEKOTOpbIE MpHUKa3bl MHUHHUCTEPCTBA MPOCBEILIECHUS
Poccuiickoit  ®eneparuu, Kacawommecss — (deaepalbHbIX  00pa30BaTEIbHBIX
porpaMM HauyajJbHOIo 00IIero o0pa3oBaHus, OCHOBHOTO OO0IIero oopa3oBaHus 1
cpenHero oo6mero oOpa3oBaHus» (3apeructpupoBan B MuHtocte Poccun
11.04.2024, peructpanmonnsiii Ne 77830, Bctymaet B cuity ¢ 01.09.2024);

- ®I'OC CIIO mo crenmansaocT  19.02.11 TexHOMOTHS TPOTYKTOB
IIUTaHUS PACTUTEIBHOTO CHIPbsl, YTBEpKAEHHBbIA [Ipukazom MwuHucrepcrsa

npocsemiernst Poccun Ne 958 ot «_10 » Hos6pst 2022 rona;

- OcHoBHasi npodeccuoHaapbHas oOpa3oBaTeIbHAs IporpaMma Io
cnermanbHocT 19.02.11 TexHomOrust MPOAYKTOB MUTAHUS PACTUTEIHLHOTO
ChIpbsi, yTBepkAeHHas npukazoM nupektopa [TAIIOY HCO «HKIIIull» ot
30.08. 2024 r Ne 1;



- Pabouas mporpamma Bocmutanus ['AIIOY HCO «HKIIIull» x
OIIOIl mo cmemumansHocT  19.02.11 TexHonorus NPOAYKTOB MUTAHUS
PaCTUTENBHOTO CHIPHSI.

- Ilpumepnas  paGouas  mporpamma  001Ie00Opa3oBaTENbHOIM
JUCIUTUTUHBI «XuMus» Ul PO(EeCCUOHANBHBIX  00pa30BaTEIbHBIX
opraHu3anui, yreepxkacHHas npotokoiaoMm Ne 14 ot 30.11.2022 r. ®I'BOY
JI10 UPIIO.

Opranuzanus - pa3paboTUuK: I'ocynapctBenHoe ABTOHOMHOE
npodeccruoHalibHOE 00pa3oBaTenbHOE yupexaeHue HoBocubupckoil obnactu

((HOBOCI/I6I/IpCKI/Iﬁ KOJJICOK HHIHGBOﬁ IIPOMBIINIJIICHHOCTHU H Hepepa60TKI/I».

CocraButens IlaraOytanHoBa Hacuma KanumysiaeBHa, mnpenoaaBaTenb

BBICIICH KBaTU(UKAITMOHHON KaTerOpUU

CoryiacoBaHo

MeTtoauct /H.W. Iyraesa/
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1. OBIIIASI XAPAKTEPUCTUKA PABOYEHN IMPOT'PAMMBI YYEBHOI'O
IMPEAMETA VII.12 XUMUSA

1.1. Mecro mnpeamMera B CTPYKType OCHOBHOM 00pa30oBaTe/bHOM
NPOrpaMMbl

VYuebubii npeamer YII.12  Xumus sBiasercs 00s3aTeIbHOW  YacThIO
00111e00pa3oBaTeNbHOrO IHMKJIA YYeOHOTO IJJaHa OCHOBHOW Mpo¢eCcCHOHATBHON
oOpazoBarensHOil mporpammel CIIO (OINIOIT CITO) B coorBerctBuu ¢ ®I'OC mo
cnenuanbHocTd 19.02.11 TexHomorust IPOAYKTOB MUTAHUSI PACTUTEIHLHOTO CHIPHS.

1.2. Heau u muiaHupyeMble pe3yJibTaThl OCBOCHUS MpeIMeTa

1.2.1. llean npeameTta

Copeprxanue nporpammel yueoHoro npeamera YI1.12 Xumus HampaBieHO Ha
JOCTH)KEHHE CIEAYIOIMX LEeH:

- (GOpMHUpPOBAHHUE Yy CTYJCHTOB XHMHUYECKOW COCTABIISAIOIIEH €CTECTBEHHO -
HAy4YHOM KAapTUHBI MHpPA KAaK OCHOBBI MPUHITHS PEIICHUWH B KU3HEHHBIX H
IIPOU3BOJICTBEHHBIX CUTYaLUsIX, OTBETCTBEHHOI'O TOBEACHUS B IPUPOIHOM Cpee.

3anauu:

1)chopmMupoBaTh TMOHUMAHHWE 3aKOHOMEPHOCTCH MPOTEKAHUS XUMHYCCKHX
IPOLIECCOB U SIBJICHUM B OKPYXKAIOUIEW cpelie, LEIOCTHOW HAy4YHOM KapTHUHBI MHUpA,
B3aMMOCBSI3H 1 B3aUMO3aBUCUMOCTH €CTECTBEHHBIX HAYK;

2)pa3BuUTh yMEHHUS TMPOBOJIUTH pACUYEThl IO XUMUYECKUM (QopMylIaMm H
YpaBHEHUSIM XUMHUYECKUX PEAKLUH, TMJIAHUPOBATh U HMHTEPIPETUPOBATH PE3YJbTaThl
XUMHUUYECKUX IKCTIEPUMEHTOB,

3)chopMupoBaTh HAaBBIKA MPOBEACHUS XHMHUYCCKMX OKCIEPUMEHTATbHBIX
UCCIIEIOBAHUM ¢ COOJIIOJIEHHEM MpaBUil O0€30MaCHOr0 OOpalieHus ¢ BEIeCTBaMU U
1abopaTopHBIM 000PYAOBaHUEM;

4)pa3BUTh YMEHUS aHAIU3UPOBATH, OIICHUBATH, TPOBEPITH HAa JOCTOBEPHOCTH U

0000111aTh THPOPMALIMIO XUMUYECKOTO XapaKTepa U3 Pa3InyHbIX HCTOYHHUKOB,



5)copMupOBaThH YMEHHS TPOTHO3UPOBATH ITOCIICICTBUS CBOCH JACSITEILHOCTH 1
XUMUYECKUX MPUPOTHBIX, OBITOBBIX U MTPOU3BOACTBEHHBIX MTPOIIECCOB;
6)chopMupoBaTH MOHMMAHUE 3HAYUMOCTH JTOCTHIKCHUN XUMHUYECKON HAyKH U

TEXHOJOTHH JJIs1 pa3BUTHS COIMATBHOMN 1 IPOM3BOACTBEHHOM cep.

1.2.2. Ilnanupyemblie Ppe3yJbTaThbl OCBOCHUS Y4eOHOr0 IpeaMeTa B
coorBeTcTBUM ¢ PI'OC CIIO 1 Ha ocHoBe PI'OC COO

PesynpraTom ocBoenusi yueOHoro mnpeamera YII.12 Xumus Ha ypoBHE
cpeaHero ooOmiero oOpazoBaHus B cooTBeTcTBUM ¢ TpeboBanusimu PI'OC CIIO
ABJsieTCd (POPMHUPOBAHUE U PA3BUTHUE COOTBETCTBYIOIIMX OOLIMX KOMIIETCHIIUN

(manee OK) u nmpodeccronanbubix komreTennui (nanee I1K).



Ko u HaumMeHOBaHUE
bopMHupyeMbIX
KOMIIEHTEHIIHI

[Inanupyemsle pe3ynbTaTbl OCBOCHUS IIPEAMETA

OO0mue

[IpenmetHbIE

OK 01. BeiOupats
CIIOCOOBI peICHUs 33124
npodeccnoHaATBEHOMI
JESTEeITbHOCTH
NPUMEHUTEIBHO K
pa3IMYHBIM

KOHTEKCTaM

B yactu Tpy10BOro BOCIIUTAHUSA:

- TOTOBHOCTb K TPYAY, OCO3HAaHUE IIEHHOCTH
MacTepcTBa

- Tpynoiooue

- TOTOBHOCTh K aKTHBHOH J€ATEILHOCTH
TEXHOJIOTMYECKOW U COLMAIbHON HAIIPaBJICHHOCTH,
CIIOCOOHOCTh UHUITMUPOBATh, TUIAHUPOBAThH U
CaMOCTOSITENTLHO BBITIOJIHATH TAKYIO 1€ATEIbHOCTB;
- HHTEPEC K pa3IMYHbIM chepam
po¢eCCUOHAITBHON JIEATEIbHOCTH;

- OBJIaJICHUE YHUBEPCAIBHBIMHI Y4€OHBIMU
MMO3HABATENbHBIMH AEHCTBUSIMHU

a) 0a30BbIC JJOTUYECKUE JICHCTBHUS:

- CaMOCTOATENbHO (HOPMYIINPOBAThH U
aKTyallu3UpOBaTh MPOOJIEMY, pacCMaTpUBATh €€
BCECTOPOHHE

- YCTaHaBJIMBAaTh CYUIECTBEHHbBIN TPU3HAK WU
OCHOBaHUS JJIs CPABHEHMSI, KIIacCU(PUKAIIIU 1
0000IIIeHHS

- OTIPEACIIATH 1NN IeATETHLHOCTH, 3a/1aBaTh
napamMeTpbl U KPUTEPUU UX TOCTUKECHUS

- BBISIBJISITH 3aKOHOMEPHOCTH M IIPOTHBOPEUHS B
paccMaTpuBaeMBbIX SIBJICHUSIX

- BHOCUTH KOPPEKTHBHI B I€ITEIILHOCTb,
OLICHUBATh COOTBETCTBUE PE3YJITATOB LIETISIM,
OLICHUBATh PUCKHU IMOCIEICTBHUI 1€ATEIbHOCTH;

- pa3BUBATh KPEATUBHOE MBILUICHUE MPU PEIICHUHN
KU3HEHHBIX TIPoOIIeM

0) 0a30BbBIC UCCIIEIOBATEIbCKUE ICHCTBUS:

- BJIaJICTh HaBBIKAMH y4eOHO-HCCIICIOBATEIHCKON 1
MIPOEKTHOM ESITeIbHOCTH, HABBIKAMU pa3pelICHUs

- BJIAZICTh CUCTEMON XMMUYECKHUX 3HAaHUH, KOTOPask BKIIIOYAET:
OCHOBOIIOJIATral0IME TOHATUS (XUMUYECKUI 3JIEMEHT. aTOM.
3IIEKTPOHHAs 000JI0UKa aToMa, S-, P-, d-dIIEKTPOHHBIC OpOUTAIH
aTOMOB, HOH, MOJIEKYJIa, BAJICHTHOCTb,
ANIEKTPOOTPHULIATEIBLHOCTD, CTEIIEHb OKUCIICHUS, XUMHYECKas
CBSI3b, MOJIb, MOJISIPHASI MAacca, MOJISIPHBIN 00bEeM, yrIIepOIHbBII
CKeJeT, (pyHKIMOHANbHAs TPYIIa, PaJuKal, H30MepHUs,
MU30MEpBbI, TOMOJIOTHYECKUH PsilI, TOMOJIOTH, YTII€BOAOPOIBI,
KHCJIOPOJ, ¥ a30TCOAEpIKaINe COeAMHEHUS, OMOJIOIMYECKH
aKTHBHbIE BelllecTBa (YIJI€BObI, JKUPbI, OEJIKK), MOHOMED,
IIOJINMED, CTPYKTYPHOE 3BEHO,

BBICOKOMOJIEKYJISIPHBIE COCIMHEHN S, KPUCTAJUIMYECKast
peleTKa, TUIbl XUMUYECKUX PEAKIMH (OKUCIUTENbHO-
BOCCTAHOBUTEJBHBIE, K30~ U SHIOTEPMHUUYECKHE, PEAKIINU
HMOHHOT0 00MeHa), pacTBOP, AJIEKTPOJIUTHI, HEITEKTPOIUTHI,
AIEKTPOJIUTUYECKAST TUCCOLUALINS, OKACIUTEND,
BOCCTaHOBUTENb, CKOPOCTb XMMUYECKON PEAKIUU, XUMUUECKOE
paBHOBECHE), TEOPUU U 3aKOHBI (TEOPUS XMMHUUYECKOTO
cTpoeHus oprannyeckux Beuects A.M. bytieposa, Teopust
JJIEKTPOJIUTUYECKON AUCCOLMALINY, IIEpUOANIEeCKUl 3akoH .M.
MemnneneeBa, 3aKOH COXpaHEHUSI MacChl). 3aKOHOMEPHOCTH,
CHUMBOJIMUYECKHUH SA3BIK XMMUH, (PAKTOIOTHYECKHUE CBEICHUS O
CBOIICTBax. cOCTaBe, MOJTYYCHUH U O€30IaCHOM HCIOIb30BaHUHI
BRXHEUIINX HEOPTaHWYECKUX U OPIraHUYECKUX BELIECTB B OBITY
U IIPAKTUYECKOU JEATEIBHOCTH YEIOBEKA;

-YMETb BBISABIISITh XaPAKTEPHBIE IPU3HAKU U B3aUMOCBS3b
W3YYEHHBIX MTOHATUN, TPUMEHATh COOTBETCTBYIOIIME MOHATHS
npu

OIMCAHUU CTPOEHUS U CBOMCTB HEOPTaHUUECKUX U
OpPraHMYECKUX BEILECTB U X IIPEBPALCHU; BBISBIATD
B3aUMOCBA3b XMMUYECKUX 3HAHUN C TOHATUAMHU U




pooem;

- BBISIBJIATH IPUYMHHO-CIIEICTBEHHBIE CBSI3U U
aKTyaJIM3UpOBATh 3aj1auy, BBIJBUTaTh TUIIOTE3Y €€
peleH s, HaXOAUTh APTYMEHTHI JJIs1
JI0Ka3aTeIbCTBA CBOMX YTBEPIKICHHMIA, 33/1aBaTh
napaMeTphId KPUTEPHH PEIICHUS;

- aHAJIM3UPOBATH MOIYUYECHHBIE B XOJIE PEIICHUS
3aJ]auu JIOCTOBEPHOCTD, PE3YJbTaThl, KPUTHUECKU
OLICHUBATh UX MPOTHO3UPOBATH U3MCHCHHE B
HOBBIX YCJIOBHUSIX;

- YMETh IEPEHOCUTH 3HAHUS B TIO3HABATEIILHYIO U
MPAKTUYECKYIO 00JIACTH KU3HEICATEIIbHOCTH;

- YMETh UHTETPUPOBATh 3HAHUS U3 Pa3HBIX
MPEIMETHBIX 00JIACTEH; BBIIBUTATh HOBBIC UJICH,
npeJyIarath OpUrHHAIBHBIC TIOAXObI U PEIICHUS;
- ciocOOHOCTH MX UCTIOJIb30BaHUS B
ITO3HABATEJIBHON U COLMAIBHOM IPAKTUKE

MPEACTaBICHUSMU JPYTUX €CTECTBEHHOHAYYHBIX ITPEIMETOB;

- YMETb UCIOJIb30BaTh HAMMEHOBAHUSI XUMUYECKUX COCIMHEHUM
MEKIYHApOJHOTO COK03a TEOPETUUECKON M MIPUKIIATHON XUMHUH
Y TPUBUAJIbHbIC HA3BAHMS BAXKHEHIIINX BEIIECTB (ITUJICH.
areTUiIeH raulepuH GeHos GopManbaerul, YKCyCHast KUCIIO0Ta,
[JIMLWH, YTAPHBIN T'a3 YIIEKUCIIbIM a3 aMMUaK rameHas
W3BECTh HETallleHast U3BECTh. TUThEBAs COJIA U APYTHX)
COCTaBIISATh (POPMYJIBI HEOPTAHUIECKUX U OPTaHUICCKUX
BEIIECTB YPABHEHUSI XUMHUYECKHUX PEAKIHI OOBICHATD. UX
CMBICII, TOATBEPKIATh XapaKTEPHbIE XUMUYECKHUE CBOMCTBA
BEILECTB COOTBETCTBYIOLIMMU SKCIIEPUMEHTAMU U 3aMUCAMHU
YpaBHEHUN XUMUYECKUX

pEaKLHnii;

- YME€Tbh YCTaHABJIMBATh IIPUHA/JIEKHOCTb NU3yYEHHBIX
HEOPraHWYECKUX U OPraHUYECKUX BEIIECTB K OMPEACICHHBIM
KJIacCcaM U TpyIIiaM COeIMHEHUH, XapaKTeprU30BaTh UX COCTaB U
BOKHEHIIINE CBOMCTBA; ONPECATh BUbI XUMUYECKHUX CBSI3EH
(koBaneHTHAas, MOHHAS, METAJTUYECKAst, BOJOPOIHAS ), TUITHI
KPUCTAUTMYECKHUX PEIIETOK BEIIECTB; KIacCUu(PUIIMPOBAThH
XUMHUYECKUE PEAKIINH;

- c(hopMupOBaTh MPEACTABICHUS: O MATEPUATHLHOM E€AHHCTBE
MHpa, 3aKOHOMEPHOCTSIX U MO3HABAEMOCTH SIBJICHUI TIPUPOJIBL;
0 MECT€ U 3HAUEHUH XUMHH B CUCTEME €CTECTBEHHBIX HAYK U €€
poyii B 00ECTIEYeHUH YCTOMYMBOTO Pa3BUTHSI YETIOBEYECTBA: B
pelIeHrur IpooOIeM IKOIOTUYECKOM, YHEPTeTHUECKOM U
MUIIEBON OE30MaCHOCTH, B Pa3BUTHH MEAHUIIMHBI, CO3JJaHUHN
HOBBIX MaTe€pUajIoB, HOBbIX UCTOUHUKOB YHEPTUH, B
obecrieueHnn parmoHaIBHOTO MPUPOJIONIOIH30BAHUS, B
(hopMUpOBaHUM MHUPOBO33PEHUS U OOIIEH KyJIbTYphI YeJIOBEKa,
a TaK)Ke IKOJIOTHIECKH 0OOCHOBAHHOT'O OTHOIIICHUS K CBOEMY
30pPOBBIO U MPUPOTHOMN CPEJIE;

- BJIAJETh CUCTEMON. XUMUYECKUX 3HAHUI. KOTOpasi. BKIIIOYAET:
OCHOBOITOJIAraroIMe MOHATUS (JOMOJHUTENBHO K CHCTEME
TIOHSATHN 0a30BOT'O YPOBHSI) U30TOITBI OCHOBHOE U




BO30Y>KJICHHOE COCTOSIHME aTOMa. F’MOpHIM3alis aTOMHBIX
opbOuraneit xumuaeckas cBs3b ('c" M KpaTHBIE CBSI3H),
MOJISIpHAs! KOHLIEHTpALHsl. CTPYKTYpHas popMyIa n3oMepusl.
(cTpykTypHas.. reomeTpuueckas (IUC-TPaHC-U30MEPHUsI). TUTIbI
XUMHUYECKHUX peakluil (roMo- 1 reTeporeHHble 00paTuMbie U
HEOOpaTUMBIE) PACTBOPHI (ICTUHHBIE, TUCTIEPCHBIE CUCTEMBI),
KPHUCTAJUIOTHIPAThl CTENEHb AUCCOLHUALUN HIIEKTPOJIN3,
KPEKUHT pU(OPMUHT); TEOPUHU U 3aKOHBI, 3aKOHOMEPHOCTH,
MHUPOBO33PEHUYECKHE 3HAHMS, JIeXKAIUE B OCHOBE IOHMMAaHUS.
IPUYMHHOCTU U CUCTEMHOCTU. XMMHUYECKUX SIBJICHUU.
COBpPEMEHHBIE IIPECTABICHUS MEXaHU3MaX CTPOCHUH BEIECTBA
Ha aTOMHOM,

MOJIEKYJISIPHOM U HaIMOJIEKYJISIPHOM YPOBHSIX. IIPEJICTABICHHS
0 XMMHUYECKHUX PEAKLMH, TEPMOANHAMUYECKUX U KUHETUYECKUX
3aKOHOMEPHOCTSIX MX MPOTEKaHUs, 0 XUMHUUYECKOM PaBHOBECHUH,
JIMCTIEPCHBIX CHCTeMaX, (PaKTOIOTUYECKHE CBEICHUS O
CBOWCTBAX, COCTaBE, MOJIYYEHUHU 1 O€3011aCHOM HCII0JIb30BaHUU
BAYKHEHNIINX HEOPTaHUYECKUX U OPTraHUYECKUX BEILECTB B OBITY
U TIPaKTHYECKON JAEATENbHOCTH YeJI0BeKa; OOIINX HAyUHBIX
MPUHIMIIAX XUMHUYECKOTO MPOU3BOICTBA (Ha MpUMepe
IIPOM3BOJCTBA CEPHOM KHMCIIOTHI, aMMHUaKa, METaHOJIA,
nepepaboTku HEDTH);

- YMETh IPOBOJUTH PacyeThl 10 XUMHUECKUM (popMyiaM U
YPaBHEHUSAM XUMHUYECKUX PEAKIIUN C UCTIOIb30BAaHUEM
¢u3nyecKkux. BeIMUUH (Macchl 00beMa ra3oB KOJIMUYECTBA
BEIIECTBA), XapaKTEPU3YIOIIMX BEIIECTBA C KOJINYECTBEHHON
CTOPOHBI: PacUeThl O HAXOXKJCHHUIO XMMUYECKOH (POPMYIIBI
BEIIIECTBA; pacueThl MacChl (00BEMa, KOJTMIECTBA BEIIECTBA)
IIPOJYKTA PEAKLUH, €CIIU OJHO U3 UCXOJHBIX BEILECTB JAHO B
BHJIE PACTBOPA C ONPEIEIEHHON MacCOBOM 10J€ei
PacTBOPEHHOIO BEIIEeCTBA UM JaHO B U30bITKE (MMEeT
MIPUMECH); PacyeThl MaCCOBOM MJIM 0OBEMHOM J10JIM BBIXO/1a
MPOAYKTA peakiiy; pacyeThbl TEIIOBOro A peKTa peaKiuid,
00BEMHBIX OTHOLICHUH Ta30B;

- YMETh BBISBIISITh XapaKTEPHbIE MPU3HAKH U B3aUMOCBS3b.
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W3YUYEHHBIX TOHATUNA. IPUMEHATh COOTBETCTBYIOIIME. TOHATHS
npu

ONMCAHUU CTPOEHHUS U CBOMCTB HEOPTaHUUYECKUX U
OPraHUYEeCKHUX BELIECTB U UX MPEBPALLCHUIN BbIABIATH
B3aUMOCBSI3b XUMUYECKUX 3HAHUH C U MPEJICTABICHUSIMH.
JIPYTUX TIPEeIMETOB Juis OoJiee

MOHATHSIMH OCO3HAHHOTO TOHMUMAHUS U 00BSICHEHUS CYIITHOCTH
MAaTEpPHAIBHOTO €IMHCTBA MUPA: UCII0JIb30BATh CUCTEMHbBIE
XUMHUYECKHUE 3HAHUSA U1 O0BSICHEHUS ¥ POTHO3UPOBAHUS
SIBJICHUH, UMEIOIIUX €CTECTBEHHOHAYYHYIO IPUPOY;

- YMETb UCIOJIb30BATh HANMEHOBAHUSI XUMUYECKUX COECIMHEHUM
MEXKYHApOJHOTO COK03a TEOPETUUYECKON U IPUKIIATHON XUMHUH
Y TPUBHUAJIbHBIE HA3BaHUS BEILIECTB, OTHOCSIIINXCS K U3YYEHHBIM
KJIacCaM OPraHNUYeCKUX U HEOPraHUYECKUX COCIUHEHUI;
UCII0JIb30BaTh XMMUYECKY0 CUMBOJIMKY JJIs1 COCTaBJICHUS
(hopMyIT HEOPraHMUYECKUX BEIIECTB, MOJICKYIIIPHBIX U
CTPYKTYPHBIX (pa3BepHYTHIX, COKPAIIEHHBIX U CKEJIETHBIX )
(hopmyn opraHUYECKUX BEIIECTB; COCTABJIATh YPaBHEHUS
XMMHYECKHUX PEAKIUU U PACKPBIBATh UX CYIIHOCTD:
OKHCIIUTENBHO - BOCCTAHOBUTEIIBHBIX

peaxIuii MoCPEeICTBOM COCTABJICHHUS JIEKTPOHHOTO OanaHca
ATUX PEAKIUH; peaKuii HOHHOTO OOMEHA IMyTEM COCTABJICHHS
UX TIOJIHBIX U COKPALLIEHHBIX HOHHBIX YPaBHEHU; peaKLni
TUIPOJIN3a, PEaKLIUI

KOMIUIEKCO0Opa3oBaHusl (Ha MpUMeEpe THIPOKCOKOMILIEKCOB
[IMHKA ¥ AJTFOMUHUA); TIOATBEPKIATh XapaKTEPHBIC XUMUUECKUE
CBOMCTBA BEILIECTB COOTBETCTBYIOIUMHU IKCIIEPUMEHTAMH U
3alUCSMU YPABHEHUN XUMUYECKUX PEAKIIUM;

- YMETh KJ1accu(PUIIMPOBATh HEOPTAHNUECKHUE U OPTAaHUYECKUE
BEIIECTBA U XUMUUYECKHE PEAKIINH, CAMOCTOSTEIHFHO BIOUPATh
OCHOBaHUS ¥ KPUTEPUH [T KTacCU(DUKAINH U3yIaeMbIX
XUMHUYECKUX 00BEKTOB; XapaKTepHU30BaTh COCTAB M BaXKHEHIIIHE
CBOICTBA BEILIECTB, ITPUHAIICKAIINX K ONPEACIICHHBIM KJIacCaMm
Y TpYIIaM COeTMHEHUH (ITPOCThIe BEIECTBA, OKCUJIBI,
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THJIPOKCHUJIBI, COJIU, YIJIEBOAOPO/bI, IPOCThIE 3(UPHI, CHUPTHI,
(eHOIIbI, aTbIeru/Ibl, KETOHBI, KapOOHOBBIE KHCIOTHI, CIIOKHBIE
3¢UpBIL, KUPBI, YIIEBO/Ibl, aMUHBI, aMUHOKUCIIOTBI, OCIIKH);
IIPUMEHSTH 3HAHUSI O COCTAaBE U CBOMCTBAX BEILECTB AJIs
9KCHEPUMEHTAIbHOIN IPOBEPKHU TUIIOTE3 OTHOCUTEIBHO
3aKOHOMEPHOCTEN IIPOTEKaHUSI XUMUYECKUX PEAKIUN U
IIPOrHO3UPOBAHUS BO3MOKHOCTEN UX OCYLIECTBIICHHUS;

- YMETb MOATBEPKAATh HA KOHKPETHBIX IIPUMEPAX XapaKTep
3aBUCUMOCTH PEAKI[MOHHON CIIOCOOHOCTH OPraHNYeCKUX
COEJMHEHUH OT KPaTHOCTH U THUIIA KOBAJICHTHOM CBA3H,
B3aMMHOTI0 BJIMSIHUS aTOMOB U IPYII aTOMOB B MOJIEKYJIaX; a
TaKXe 0T 0COOCHHOCTEH peann3aliy Pa3InIHbIX MEXaHH3MOB
pEaKLHnii;

- YMETb XapaKTepHU30BaTh AIEKTPOHHOE CTPOEHHE aTOMOB (B
OCHOBHOM M BO30Y>K/IECHHOM COCTOSIHUM) U MOHOB XUMHUYECKHUX
snemeHToB 1- 4 nepuonos Ilepuoguueckoit cucremsr [1.1.
MeHieneeBa 1 UX BaJICHTHbIE BO3MOXHOCTH, UCIIOJIb3YS
nousitus "'s” "p", "'d- sanekTpoHHBIE" OpOUTATH, SHEPTETHUCCKHE
YPOBHHU; OOBSICHATH 3aKOHOMEPHOCTH U3MEHEHUS CBOIMCTB
XUMHYECKHX

3JIEMEHTOB M 00pa3yeMbIX UMH COEMHEHUH 110 epHoAaM U
rpymnmnam

OK 02. Mcnonw3oBaTh
CoBpemeHHbIE
CpeZAcTBa MOUCKa,
aHaM3a u
WHTEPIpETAINN
uHpopMalUu 1
MH(pOPMAalMOHHbIE
TEXHOJIOTUH IS
BBHITIOJTHEHUS 3a/1a4
npo¢eCcCuOHATBHON
JeSATeNbHOCTH

B o0s1acTH HEHHOCTH HAYYHOI'O MO3HAHUSA:

- ¢(hOpMUPOBAHHOCTH MUPOBO33PEHUS,
COOTBETCTBYIOILLIETO

COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKU U
00IIeCTBEHHOM MPAaKTUKH, OCHOBAHHOTO Ha
JMaJIore KyJIbTyp, CIOCOOCTBYIOIIETO OCO3HAHUIO
CBOETO MECTA B MOJUKYJIBTYPHOM MHPE;

- COBEPILIEHCTBOBAHME A3BIKOBOM M UNTATEIIbCKON
KYJIbTYpPbI KaKk CPEe/ICTBA B3aUMOJICHCTBUS MEXKTY
JIIOJIbMU U TTIO3HAHUS MUPA;

- OCO3HaHHE LIEHHOCTHU HAyYHOU e TeIbHOCTH,
TOTOBHOCTB

- YMETb IJIAHUPOBATH U BBIMOJIHATH XMMHUYECKUN IKCIIEPUMEHT
(mpeBpaleHust OpraHMYECKUX BEIIECTB PH HarpeBaHUH,
MIOJIy4YEHHUE 3TUJICHA U N3YYEHHE €r0 CBOMCTB, KaUeCTBEHHbBIE
peaxkiuy Ha ajdbAeTUbl, KpaxMaj, YKCYCHYIO KHCIIOTY;
JIeHaTypalnus OeKOB MPU HarpEeBAaHUH, I[BETHbIE PEAKIIUU
O€NKOB; MPOBOAMTDH PEAKIIUU HOHHOTO 0OMEHa, ONpPEAEIATh
Cpely BOJHBIX paCTBOPOB, KAUE€CTBEHHbIE PEAKIIUU Ha Cyb(at-
, KapOOHAT- U XJIOPH/I- aHMOHBI, HA KATUOH aMMOHHSI; pelIaTh
AKCIIEPUMEHTAJIbHBIE 33a1a4i 110 TeMaM "Metamisl" u
"HemeTaibl") B COOTBETCTBUH C TIPAaBUIIaMU TEXHUKU
0e30macHOCTH IpU OOpaIleHUH C J1a00paTOPHBIM
000pyI0BaHUEM; NIPEJICTABIIAT PE3YJIbTAThl XUMHUECKOTO
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OCYILIECTBIISATh MPOEKTHYIO U UCCIIEI0BATENBCKYIO
JesITeNIbHOCTh UHIUBUAYAIbHO U B TPYIIIIE;
OBJ1aieHHe YHUBEPCAJIbHBIMH YUeOHBIMU
NMO03HABATEJIbHbIMHU AelCTBUAMMU:

B) paboTa ¢ nHpOopMaIIei:

- BIIQJICTh HaBBIKAMU TIOJTy4eHUsI HHPOPMAIUHU U3
HCTOYHUKOB Pa3HBIX TUIIOB, CAMOCTOATEIHHO
OCYILECTBIISATH MOUCK, aHAJIN3, CHCTEMAaTU3ALIHIO U
WHTEpPIpETANIO UHPOPMALIMK Pa3IMYHbIX BUIOB U
dbopM mpencTaBiIeHUS;

- CO3/1aBaTh TEKCTHI B PA3JIMYHBIX popMaTax ¢
y4eTOM Ha3zHaueHHs HH(OPMAIUU U LIETEBOI
ayTUTOPHUH, BBIOMpas ONTUMaJIbHYIO (popmy
MIPEJICTABICHUS U BU3YyaIH3aIIH;

- OLICHUBATh IOCTOBEPHOCTb, JIESTUTUMHOCTh
nH(pOpMaIINH, €€ COOTBETCTBHE MTPABOBBIM U
MOpPaJIbHO-ITHYECKUM HOpMaM;

- UCTIOJIK30BATh CPEACTBA MHPOPMAIIMOHHBIX
KOMMYHHKAITUOHHBIX TEXHOJIOTHIA B PEIICHUN
KOTHUTHUBHBIX, KOMMYHUKATHBHBIX U
OpTaHU3aIMOHHBIX 33/1a4 C COOI0ICHUEM
TpeOOBaHUM SPrOHOMHKH, TEXHUKH O€30MaCHOCTH,
THTHEHBI, pecypcocOepeXeHus, IPaBOBBIX U
ATHUYECKUX HOPM, HOPM HH(OPMAIIMOHHOM
0C30IMaCHOCTH;

- BIIQJICTh HABBIKAMU PACIIO3HABAHUS U 3aIUTHI
nH(popmanuu, THPOPMAIIMOHHOM 0e30acHOCTH
JTUIHOCTH;

SKCIIEpUMEHTa B (hOpMe 3alKcH ypaBHEHUIN COOTBETCTBYIOLINX
peakiuii 1 GopMyITHPOBATH BBIBOJBI HA OCHOBE 3THUX
pE3yJIbTaTOB;

- YMETh aHATU3UPOBATh XUMHYECKYIO HH(POPMAITHIO,
MOJIy4aeMYI0 U3 Pa3HbIX HCTOYHUKOB (CPEICTB MaccOBOM
uHpopmanuu, cetb UHTEpHET 1 Ipyrue);

- BJIaZICTh OCHOBHBIMU METOJaMH Hay4YHOT'O TIO3HAHUSI BEILIECTB
U XUMHYECKUX SIBJICHUH. (HaOII0ICHHEe, U3MEPECHHUE,
OKCIIEPUMEHT MOJICTTUPOBAHUE);

- YMETh MPOBOJUTH PACUYCTHI 0 XUMHUYECKUM (HOpMyJIaM U
YpaBHEHUSAM XUMHYECKHX PEAKIMH ¢ UCTIOIb30BaHUEM
(U3HYECKUX BEIIMYMH, XapaKTePU3YIOIIUX BEIIECTBA C
KOJIMUECTBEHHOW CTOPOHBI: Macchl, 00beMa (HOpMaJlbHbIE
YCIJIOBUS1) Fa30B, KOJIMYECTBA BEILIECTBA; HCIOJIb30BaTh
CUCTEMHbIC XUMUYECKUE 3HAHUS JJIs IPUHSITUS PELICHUN B
KOHKPETHBIX J)KU3HCHHBIX CUTYAIUIX, CBI3aHHBIX C BEIICCTBAMHU
U UX IPAMCHCHUEM;

- YMETh CaMOCTOSATEIHHO TIAHUPOBATH M TPOBOIUTH
XUMHUYECKUN SKCIIEPUMEHT (TIOTy4YeHHe U U3YYeHHUE CBONCTB
HEOPTaHMYECKUX M OPTaHMYECKHUX BEIIECTB. KAYCCTBCHHBIC
peaxkuu yriieBoJ0po/I0B

Pa3IMYHBIX KJIACCOB M KUCIOPOICOIEPKAIIMNX OPTaHUYECKUX
BEIIIECTB, PEIICHNE IKCIIEPUMEHTAIBHBIX 3a/1a4 110
pacro3HaBaHUIO HEOPTAaHUICCKUX U OPTAHHMYECKUX BEIIECTB) C
coOroIeHreM MpaBuil 0€30MacHOro 00pallieHus ¢ BelecTBaMu
1 1abopaTopHBIM 000pya0BaHUEM, (HOPMYITUPOBATH IIEIIH
MCCJICTOBAHMSI, IPEIOCTABNIATH B Pa3InuHON Gopme
PE3yNIbTaThl IKCIIEPUMEHTA, aHAIM3UPOBAThH M OIICHUBATh HX
JIOCTOBEPHOCTH;

- YMETh OCYIIECTBJISATH LIEJICHATPABICHHBI MOUCK XUMHYECKON
uH(pOpMaIIUY B PA3IUYHBIX HCTOYHUKAX (HAy4YHAs U y4eOHO-
HayyHas JINTepaTypa, CpelICTBa MacCOBOM MHGOpMAIUH, CETh
WuTepHeT u Apyrue), KpUTHIECKH aHATU3UPOBATH XUMHUECKYIO
nHpopmaruio, mepepadbaTbiBaTh €€ U UCIIOJIH30BATh B
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COOTBETCTBUU C MIOCTABJIICHHON yueOHOU 3a1a4eii;

- BJIQJIETh CUCTEMOU 3HAHUHM O METOAAaX HAy4YHOrO0 MO3HAHUS
SIBJICHUH PUPOJIBI, UCIIOJIb3yEMbIX B €CTECTBEHHBIX HAYKAX U
YMEHUSMH NPUMEHATH 3TH 3HAHUS [IPU SKCIEPUMEHTAILHOM
UCCJIETOBAaHUH BEILECTB U JIJISl OOBSICHEHUSI XUMHUUECKHUX
SIBJIEHU, UMEIOIIHNX MECTO B IPUPOJIE MPAKTUYECKOMN
JIEATEIIbHOCTH YEJIOBEKA U B IIOBCEIHEBHOMW KU3HU;

OK 4. DddexTuBHO
B3aUMOJICHCTBOBATh U
paboTaTh B KOJUICKTHBE H
KOMaH/1e

- TOTOBHOCTh K CAMOPAa3BUTHIO,
CaMOCTOSATEIIbHOCTH

1 CaMOOIIPE/ICIICHUIO;

-OBJIa/ICHUE HAaBbIKaMU y4eOHO -
HCCIIEIOBATENILCKOM, MPOEKTHON U COIMAIbHOM
NEeSATEIbHOCTH,

OBnageHue yHUBEpCATbHBIMU
KOMMYHUKATUBHBIMU JEHCTBUAMM:

6) coBMeCTHas JIeATeIbHOCTD:

- IOHUMATh U UCTIOJH30BATh MPEUMYIIIECTBA
KOMaHJHOW U UHJIMBUyaIbHOU pabOThI;

- MPUHUMATH IIEJIM COBMECTHOM JEATEIHHOCTH,
OpraHU30BbIBATH U KOOPAMHUPOBATH EUCTBUS MO
ee JOCTIDKEHUIO; COCTABIIATH IIJIaH JIEHCTBHIA,
pacnpenenaTh pojid ¢ y4eTOM MHEHUM Y4aCTHUKOB
00CYyXKIaTh pe3ylbTaThl COBMECTHOU pabOoTHI;

- KOOPJIMHUPOBATH U BBINIOJIHATH PaboTy B
YCJIOBUSIX pPeaJbHOTO, BUPTYaJbHOTO U
KOMOWHHMPOBAHHOTO B3aUMO/ICHCTBUS;

- OCYIIECTBJISITh TIO3UTUBHOE CTPATETUUYECKOE
TTOBEICHUE

Pa3IUYHBIX CUTYAITUSIX, POSIBIISATH TBOPUYECTBO U
BOOOpakeHre, ObITh MHUITMATHBHBIM

OBnazieHue YHUBEPCATIBHBIMU PETYISTUBHBIMU
JEHUCTBUSIMH, IPUHATHE C€0sI U JPYTHUX JIFOJICH:

- MPUHUMATh MOTHUBBI U APTYMEHTHI IPYTUX JTFOACH
IIPU aHAJIM3€ PE3YJIbTATOB AEATEIbHOCTH;

- YMETb IJIAHUPOBATH U BBIITOJIHATE XMMHUUYECKUN IKCIIEPUMEHT
(mpeBpallleHus: OpraHMYECKUX BEIIECTB PU HArPEBaHUH,
MIOJIy4YEHHUE 3TUJICHA U U3YYEHUE €r0 CBOICTB, KAU€CTBEHHBIE
peaklMK Ha allbJErUIbl, KpaxMall, YKCYCHYIO KHCIIOTY;
JeHaTypanus OeKOB MPU HarPEBAaHHUH, I[BETHBIC PEAKIINU
O€NKOB; MPOBOAUTH PEAKIIUU HOHHOTO OOMEHa, ONpPEeAeIsATh
Cpely BOJIHBIX PaCTBOPOB, KAUECTBEHHBIE PEAKIIUU Ha CyIb(at-
, KapOOHAT- U XJIOPHJI-

aHMOHBI, Ha KATUOH aMMOHMUS; peLIaTh KCIIEPUMEHTAIIbHBIE
3aJa4uu

o temam "Meramibl" 1 "Hemeransl") B COOTBETCTBUU C
IpaBUJIaMU TEXHUKHU 0€30M1aCHOCTH MPH 0OpaIleHHH ¢
BelIeCTBaMU JJaOOPATOPHBIM 000pYyI0BaHUEM; MIPECTABIIATh
pe3yabTaThl XMMUYECKOTo 3KcniepuMenTa B popme 3anucu
YpaBHEHUH COOTBETCTBYIOIIMX peakuii U GOopMyIHpOBaTh
BBIBOJIbI HA OCHOBE ATHX PE3YyJIbTaTOB;

-YMETh CaMOCTOSITEIBHO MJIAHUPOBATh U IPOBOJUTH
XUMHUYECKHH SKCIIEPUMEHT (IIOJTy4YeHUE U U3yUEeHHE CBOMCTB
HEOPraHMUYECKUX U OPraHMYECKHUX BEIIECTB. KAUECTBEHHbBIE
peaxkuu yriieBoaopo10B

Pa3IMYHBIX KJIACCOB U KUCIOPOJICOAEPKALINX OPraHUYECKUX
BEUIECTB, PEIlIeHNE YKCIEPUMEHTAIbHBIX 3a/1a4 110
pacro3HaBaHUIO HEOPTaHUYECKUX U OPraHUYECKUX BEILIECTB) C
COOJTI0ICHHEM TPABIIT 0€30MTaCHOTO OOpaIEHUs C BEIIECTBAMU
U 1abOpaToOpHBIM 000pyAOBaHUEM, (POPMYIHPOBATH SN
HCCIJIEIOBaHMsI, IPEOCTABIIATh B Pa3IMuHON popme
pe3yJIbTaThl IKCIIEPUMEHTA, aHAJIM3UPOBATh U OLICHUBATh UX
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- IPU3HABATh CBOE MPABO U MPABO JPYTHUX JIIOAeH JIOCTOBEPHOCTH;
Ha OIIHOKH;
- pa3BUBaTh CIIOCOOHOCTH IOHUMATh MUD C
MO3UIIMHU JIPYTOT0 YeIOBEeKa:
OK 07. CopneiicTBoBaTh B 00/1acTH 3K0/10THY€CKOT0 BOCITUTAHMS - chopMupoBaTh MPEACTABJICHUS: 0 XUMHUYECKON

COXPAaHEHHUIO
OKpY>KaroIlen cpespl,
pecypcocOepexeHmIo,
MPUMEHSTh 3HaHUSI 00
W3MCHCHHU KIIMMaTa,
TIPUHIIHITBI

OCpPEIKITUBOTO
MIPOU3BO/ICTBA,

3¢ pexTUBHO

JIECTBOBAThH B
Ype3BhIYAIHBIX CUTYAIHIX

- ¢(hOpMHUPOBAHHOCTH HKOJIOTHIECKOH KYIbTYpPHI,
IIOHMMAaHHE COLIMAIILHO-DKOHOMHYECKHUX
IIPOLIECCOB HA COCTOSIHUE IIPUPOIHOU U
COLMAJILHOW Cpefibl, 0CO3HAaHUE II100aIbHOI0
XapakTepa 3KOJIOrMYECKUX IpolieM;

- IJIJAHUPOBAHUE U OCYLIECTBIICHUE IECHCTBUN B
OKpPY’KaIoIlleH Cpesie Ha OCHOBE 3HAHUA LENeH
YCTOMYMBOIO Pa3BUTHUS YEJIOBEUECTBA: AKTUBHOE
HEINpUATHE JEUCTBUN, IPUHOCAIINX BPEX
OKpY>Karollen cpere;

- YMEHHE NIPOTHO3UPOBATH HEOIATONIPUSITHbBIE
9KOJIOTUYECKUE MTOCIIEACTBUSA IPEANPUHUMAEMBIX
JNENCTBUMN, IPEAOTBPALLATD UX;

- paclIUpPEHUE OIbITA ACATEIBHOCTH
9KOJIOTUYECKOU

HaIlpaBJIECHHOCTH;

- OBJIaJICHUE HABBIKAMH YYEOHO -
HCCIIEA0BATENBCKOM, IPOCKTHON U COLIMAIBHON
JEeATEIbHOCTH;

COCTaBJIAIOIIEH €CTECTBEHHOHAYYHOM KapTHHBI MHpPA, POJIH
XMMUU B TIO3HAHUM SIBICHUM MpUpPOIbl, B (POPMHPOBAHUU
MBIIUICHUSI W  KYJIBTYpbl JIMYHOCTH, €€ (yHKIMOHAIHHON
IpaMOTHOCTH, HEOOXOIMMOW JJsi pelleHus] NPaKTUYECKUX
3aa4 U SKOJIOIMYECKH OOOCHOBAHHOI'O OTHOIIEHUS K CBOEMY
3I0POBBIO U IIPUPOJHOM CpELE;

- YyMEeTh COOJI0JAaTh MpPaBUiIa AKOJOTHYECKU IIETIECO00pa3HOTO
NOBEJCHUs B OBITY W TPYIOBOH JEATENbHOCTH B LENAX
COXPAaHEHHsI CBOETO 3JI0pPOBbSl U OKPYKAIOIIEH IPUPOIHOU
Cpellbl; YYMTHIBATh ONACHOCTb BO3JCHCTBUS Ha KHUBBIC
OpTraHnu3MBbI OIPCACIICHHBIX BCIICCTB, IIoOHUMas CMBICJI
ITOKa3aTelIsl MPEAeIbHON JOIyCTUMON

KOHLIEHTpAaLNN;

- YMETb NPOTHO3MPOBATH, AHAJIU3UPOBATH M OLIEHUBATH C
MO3UIUI 3KOJIOTUYECKON OE€30MacCHOCTH MOCIEACTBUS OBITOBOMN
U TPOU3BOACTBCHHOM IEATEIBHOCTH YEIOBEKA, CBA3AHHOW C
nepepaboTKON BEIIECTB; MCIOJIb30BaTh IOJTYYEHHbIE 3HAHUS
JUIs TIPUHATUS TPaMOTHBIX pELIeHUH NpoOjeM B CUTyaIusx,
CBSA3aHHBIX C XMMHEH;

- yMETb OCO3HaBaTb OIACHOCTb BO3JCUCTBUS Ha JKUBbBIC
OpTraHHu3MbI OIMPECACIICHHBIX BCIICCTB, IIOHUMas CMBICJI
MOKa3aTensl MPENENIbHOM  JOIMyCTUMOM  KOHLIEHTpalMH, U
MOSICHATH ~ Ha  NpUMepax  CcHocoObl  YMEHbUIEHHS U
IIPEIOTBPALIEHUS] MX BPEIHOTO BO3JACHCTBUS HA OpraHU3M
YeJIOBEKa.

I1IK 1.2. BeImoagaTs
TEXHOJIOTUYECKUE
OIepalnu 10 yCTPAHEHUIO

- AHAJIM3UPOBATH MOJYUYCHHBIC B XOAC PCIICHUSA
3aaa4u JOCTOBEPHOCTb, KPUTUUYCCKHU OLICHUBATHb UX
IIPOTrHO3UPOBATh U3MCHCHHUE B HOBBIX YCIIOBHSX]

- YMCTb INIEPCHOCUTH 3HAHNMA B ITO3HABATCIIBHYIO U

yMeTh CcOOMI0/IaTh MpaBUiIa TMOBEAECHUS B OBITY U TPYIOBOH
JIEATEIPHOCTH B LENAX COXPAHEHHsS CBOEr0  3J0pPOBbBS;
YUMUTBIBATH BO3JEHUCTBHS HA KUBBIC OPraHU3MbI OIIPEICIICHHBIX
BEILECTB, UCIIOJIb3Ys ITOKA3aTeNIN NPEACIbHON JOIYCTUMON
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HEUCIPaBHOCTEH B paboTe
TEXHOJIOTHYECKOTO
00opynoBaHusl, CUCTEM
0€30MacHOCTH U
CUTHAJIM3ALUH,
KOHTPOJILHO
HU3MEPUTENBHBIX TPHOOPOB
Y aBTOMAaTUKH HA
aBTOMATU3UPOBAHHBIX
TEXHOJIOTHYECKUX JIMHUSX
MPOU3BOACTBA MPOAYKTOB
MUTAHUS U3
PaCTUTENBHOTO ChIPbS B
COOTBETCTBUU C
AKCIUTyaTallMOHHOM
JTOKYMEHTaluen

MPAKTUYECKYIO 00JIACTH KU3HEACATEIbHOCTH;

- YMETb MHTETPUPOBATh 3HAHMSI U3 PA3HBIX
IIPEIMETHBIX 00JIaCTEH; BbIIBUTIaTh HOBbIE UJIEH,
IIpeyiaraTb OpUrMHaIbHbIC OIXOIbl U PELLEHUS;

KOHIICHTpALIUH;
- YMETh HCIIOJIb30BaTh IIOJYYEHHBbIC 3HAHUS JUISl TPUHATUS
IPaMOTHBIX PEIICHUN MpOOJIeM B CHUTYyalUsAX, CBS3aHHBIX C
XHMHUEH;

[IK 2.2. TIpoBoanTh
TEXHUYECKHE HAOIIOACHHUS
3a X040M
TEXHOJIOTMYSCKOTO
rpoliecca Mpou3BOJICTBA
xJieba, x1e000yI0UHBbIX,
MaKapOHHBIX U
KOHJAUTEPCKUX U3IEITHUI

[Tpon3BoanTh TAOOPATOPHBIE HCCIIEIOBAHUS
KauecTBa M 0€30IacHOCTHU Noay(}hadpuKaToB 1
TOTOBBIX IPOJYKTOB B U3rOTOBJICHUU
XJ1€000YyIOUHBIX U3CIIUMN.

- yYMETh CaMOCTOSATEIBHO
XAMHYECKHUMN YKCIIEPUMEHT.

- YMETb NPOTHO3UPOBATh, AHAJIMU3UPOBATH W OIEHUBATh C
MO3UIUI SKOJOTUYECKON OE€30MaCHOCTH MOCIECTBUS OBITOBON
Y TPOU3BOACTBEHHOM JE€ATEIBHOCTH YEIOBEKA, CBS3aHHOM C
nepepadoTKOM BEIIECTB;

-MCIIOJIb30BaTh MOJYYEHHBIC 3HAHUS JJISI IPUHSATUS TPAMOTHBIX
perieHuit mpoOieM B CUTYallusIX, CBSI3aHHBIX C XUMHUEH;

IJIaHUPOBATh n IMpOBOAUTH

B pamkax nporpammsl yuebHoro npeameta YI1.12 Xumus , B coorBetctBum ¢ TpedoBanusimu @I'OC COO, obyuaromuMucs
ocBauBaroTcs inuyHocTHbIE (JIP), metanpeameTtHsie (MP) 1 npeameTrHbie pe3ynbTaTsl 6a30Boro ypoBHs (I1P0O) u dopmupyrores

JUYHOCTHBIE PE3YyJIbTaThl peaanu3aluy nporpaMmMel Bocnutanus (JIPB) .



Koawl

HHaHI/IpyeMBIC PE3YJIbTAaThl OCBOCHUA y‘{e6HOF0 mpeaMeTa BKIIIOYar0T

JIP 01

9YBCTBO IopaoCTH U YBAXCHHUA K HUCTOPHUHU U HOCTHKCHHAM OTCYECTBECHHON XHMHYECKOU HAaYKHU, XUMHWYCCKHU
I'paMOTHOC ITOBCACHHC BHpO(i)E?CCPIOHaJILHOfI ACATCIBHOCTHU U B 6I>ITy IIpu 06paHI€HI/II/I C XUMHYCCKHNMH BCIICCTBAMU,
MaTcpuajiaMu U IMPOoHcCCaMu,

JIP 02

TOTOBHOCTH K MPOJIODKEHUIO 00pa30BaHUS U MOBHIICHHS KBATM(UKAIIMN B N30paHHOM MpodecCHOHaThHOM
NEATETLHOCTH U OOBEKTUBHOCOCO3HAHNE POJI XUMHUYECKUX KOMIIETECHITUH B ATOM;

JIP 03

YMEHHE HUCITOJIb30BaTh JOCTHKEHUS COBPEMEHHOM XMMHYECKOM HAYKH W XMMHYECKHUX TEXHOJIOTHUW JUIA TOBBIIICHUS
COOCTBEHHOIOMHTEJUIEKTYaJIbHOTO Pa3BUTHS B BEIOPAHHOU PO ecCHOHANbHON EATEIbHOCTH;

MP 01

WCIIOJIb30BAaHUE PA3JIUYHBIX BHUJIOB I103HABATEIIBHOW JEATEIIBHOCTH W OCHOBHBIX HMHTEJUICKTYaJIbHBIX ONEpanui
(mocTtaHOBKM 3a7a4u, (POPMYJIUpPOBAHUSA TUIOTE3, aHAJIM3a M CHUHTE3a, CpaBHEHUS, OOOOIIECHUS, CHUCTEMAaTHU3alluHy,
BBISIBJICHUS TPUYMHHO-CIICJCTBEHHBIX CBS3€H, IMOMCKA AaHAJOroB, (OPMYJIMPOBAHUS BBIBOJIOB) JUIS PpEIICHUS
MOCTABJICHHOW 3a/1aud, MPUMEHEHUE OCHOBHBIX METOJIOB TMO3HaHUS (HAOMIOJCHUS, HAYYHOTO HKCIIEPUMEHTA) s
U3YYCHUS! PA3IMYHBIX CTOPOH XHWMHUYECKHX OOBEKTOB W TPOIECCOB, C KOTOPHIMU BO3HHUKAET HEOOXOJAMMOCTH
CTaJIKUBAThCA B MpodeccunoHabHOU chepe;

MP 02

MCITIOJIb30BAHUE PA3JIMYHBIX UCTOUYHUKOB IS MOTYYEHUSI XUMHUECKOW MH(OpPMAIMU, YMEHUE OLIEHUTh €€
JOCTOBEPHOCTD ISl JOCTHKEHHUSIXOPOILIUX PE3YJIBTATOB B IPOPECCHOHANBHOM Cepe;

[1P6 01

c(OpMHPOBAHHOCTh MPEJICTABICHUI O MECTE XMMUU B COBPEMEHHON Hay4yHON KapTUHE MUpA; MOHUMAHHUE POJIU
XUMHH B (POPMHPOBAHUHKPYT030pa U (PYHKIIMOHATBHON TPAMOTHOCTH Y€JIOBEKA JUIsl PEIICHUsI TPAKTUUECKUX 3a/1a4;

I1P6 02

BJIaJICHUE OCHOBOMOJIATAIOIIMMU XWMHUYECKUMU MOHSITUSIMU, TEOPUSIMHU, 3aKOHAMH M 3aKOHOMEPHOCTSIMU;
YBEPEHHOE MOJb30BAHUEXUMUYECKON TEPMUHOJIOTUEN U CUMBOJIUKOM;

ITP6 03

BJIaICHUC OCHOBHBIMU MCTOJITAMHU HAYYHOT'O ITO3HAHUA, HCIIOJIL3YCMBIMHU B XUMHU: Ha6J'IIOI[eHI/ICM,
OIIMCAaHUCM, UBMCPCHUCM, OKCIICPUMCHTOM;

I1P6 04

YMCHHC O6pa6aTBIBaTB, OOBSICHATH PE3YIbTAThI ITPOBCACHHLIX OIBLITOB W ACJIATb BBIBOAbI; TOTOBHOCTL U
CITOCOOHOCTh IMPUMCHATh MCTOABINTIO3HAHHWSA ITPHU PCHICHUU ITPAKTHYCCKUX 3aa4;
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ITP6 05

c(OpMUPOBAHHOCTH YMEHHS 1aBaTh KOJIWYECTBEHHBIE OLEHKU U MMPOU3BOIUTH PACUETHI IO XUMUYECKUM (POpMyJIaM U
YPaBHEHUSM;

ITP6 06

BJIAICHUC ITpaBUJIaMH TCXHUKHN 0e301acHOCTH IIPpH NUCIIOJIb30OBAHWHU XUMHWYCCKUX BCUICCTB,

[1P6 07

c(OpMUPOBAHHOCTH COOCTBEHHOM MO3UIIUU 110 OTHOIIEHUIO K XUMUYECKOM HH(OpMALINHY, TTOTydaeMOU U3 Pa3HBIX
VCTOYHUKOB.

JIPs 01

OCOSHaI-OHII/Iﬁ cebs IrpaKaIaHMHOM H 3allIUTHUKOM BEJIMKOU CTPAaHbI

JIPB 02

[IposABIAOIIMI AKTUBHYIO TPAXKIAHCKYIO MO3ULHUIO, JEMOHCTPUPYIOIIMN MPUBEPKEHHOCTh MPUHLMIIAM YECTHOCTH,
MOPSIAOYHOCTH, OTKPBITOCTH, DKOHOMHUYECKH AKTHBHBIM W YYaCTBYIOIIMM B CTYACHYECKOM H TEPPUTOPHUATBHOM
CaMOYIIPaBJIEHUH, B TOM YHCJIE HA YCIOBHIX AJOOPOBOJIBYECTBA, IPOJYKTUBHO B3aUMOJEHCTBYIOIUN U YUaCTBYIOUIUI
B ICSITEIbHOCTH OOLIECTBEHHBIX OpraHu3alui

JIPB 03

Co0buroaroniyii HopMbI TPaBOMOPSIKA, CISAYIOIIMM HaeallaM rpakIaHCcKoro o0IecTBa, ooecredueHust 6e30macHOCTH,
npaB W cBoOoa TpaxkaaHn Poccun. JIosuibHBIM K yCTAaHOBKAM M TMPOSIBICHUSAM TMPEICTABUTENEH CyOKYIbTYp,
OTJIMYAIOIIMI MX OT TPyHIl C JAECTPYKTUBHBIM W JEBHAHTHBIM MOBEACHUEM. JIEMOHCTpUPYIOIIMN HENPUATHE U
MpEAYNPEKTAIONINI COIMATBLHO OMACHOE MOBEAECHUE OKPYKAIOIINUX

JIPB 04

[IposiBAsitOMi U JEMOHCTPUPYIOUIUN YBaXXEHUE K JIFOASIM TpyAa, OCO3HAIOUIMI HEHHOCTh COOCTBEHHOI'O Tpy/Aa.
Crpemsimuiics K(GOpMHPOBAHUIO B CETEBOM Cpe/ie JIMYHOCTHO U TPO(PECCHOHATBHOTO KOHCTPYKTUBHOTO «IIU(POBOTO
ciena»

JIPB 05

JIeMOHCTpUPYIOUTUNA TPUBEPIKEHHOCTh K POJHOMN KYJIbTYpe, HCTOPUYECKON MaMsITH Ha OCHOBE J1t00BU K Poaune,
POIHOMY HApOAy, MaJONPOJAMHE, MPUHATHUIO TPAAUIIMOHHBIX [IEHHOCTEW MHOTOHAIIMOHAIILHOTO Hapoia Poccun

JIPB 06

Oco3Haronuii TPUOPUTETHYIO [IEHHOCTh JINYHOCTHU YEJIOBEKA; YBAXKAIOIIUI COOCTBEHHYIO U UYXKYIO YHUKAJIBLHOCTD B
pa3IMyYHBIX CUTYaIUsX,BO BceX (hOpMax M BUAAX AEATEIbHOCTH.

JIPB 07

CoOmromaronuii ¥ MpoMaraHIuPYIOIMMWA TpaBWiIa 370pOBOrTO ©  Oe3omacHoro oOpasza JKM3HH, CIIOPTa;
PEeAyIPEXIAIOIINIA MO0 TIPEOI0ICBAIOIINI 3aBUCUIMOCTH OT aJIKOTOJIs1, TabaKka, ICUXOAKTUBHBIX BEIIECTB, a3apTHBIX
urp U T.0. COXpaHSIOMMUA TICUXOJOTHYECKYIO YCTOWYHMBOCTh B CHUTYaTUBHO CJIOKHBIX WM CTPEMHUTEIBLHO
MEHSIIOIUXCS CUTYaIUSIX
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2. CTPYKTYPA U COAEP KAHHUE YYEBHOI'O ITPEJMETA

2.1. O0beM yueOHOIro nmpeaMera U BU/AbI Y4eOHOIl padoThI

Bun yueOHOM paOoThI O0bem B
qacax

O06bem 00pa3zoBaTEIBLHOM MPOrpaMMBbl Y4EOHOTO MpeaMeTa 200
BT. U..

1. OcHoBHOE conepxaHue 133
B T. U:

TEOpEeTHIECKOe 00ydeHUE 40
MPAKTUYECKHUE 3aHATUS 63
nabopaTOpHbIE 3aHATUS 30

BT. 4..

[IpodeccrnonanbHO — OPUEHTUPOBAHHOE COJIEPKAHUE 32
(conmeprkaHue MPUKIATHOTO MOTYJIS)

BT. 4..

TEOPETUIECKOE 00yUeHHE 6
MPAaKTUYECKHUE 3aHATHUS 16
nabopaTOpHbIE 3aHATUS 10
2.CamocrosTenbHas paboTa 00ydaromerocs 67
[IpomexxyTouHas artectanus B popMe dK3aMeHa 8
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2.2. TemaTu4eckuii JIaH U coaep:xkanue yueonoro npeamera YIL.12 Xummus

HanmenoBanu Copepxanne yaeOHOT0 MaTepuana, 1ad0paTopHbIe U MPAKTUICCKUE 3aHATHS, O0beM yacoB Kot
€ pa3zeioB U
p KOHTPOJIbHBIE paOOTHI, CAMOCTOSATEIBHBIC PA0OTHI T3 |13 |13 | Cp | KOMIeTeHIH
TeM .
H’
pe3yJIbTaToB
OCBOCHUS
1 2 3 4 5 6 7
1 cemecTp
Pazgen 1. OcHOBBI cTPOEHUS BelleCTBA 2 4 6
Tema 1.1 Conep:xanue yueoOHoro marepuasa: CoBpeMeHHasi MOJIETb CTPOCHHUS aToMa. DJIEKTPOHHAs OK 01, JIP
CrpoeHue KoHpurypamus atoma. Kiaccudukanus XuMU4ecKuX 3JIeMeHTOB (s-, P-, d-?J‘IeMeHTLI). 01, JIP 02,
ATOMOB BanenTHbie 251eKTpoHBI. BaleHTHOCTE. DIEKTPOHHAS TIPUPO]Ia XUMUYECKOU CBSI3H. MIT 01, MIT
DJIEKTPOOTpUIIATEeIbHOCTh. KOBaJIeHTHAS CBSI3b, €€ PA3HOBUIHOCTH U MEXaHU3MbI 00pa30BaHHUS
XAMHUYECKHUX o . 02, ITP6 01,
(0OMEeHHBIN ¥ TOHOPHO-AKIENTOPHBIH). loHHAas cBsi3b. MeTaiuiiueckas cBsi3b. BogopoaHas
SNICMECHTOB M| cpg3p, MeKMOJIEKYIISIPHBIE B3aUMOIEHCTBHS. MI30TOIIBI, OCHOBHOE U BO30YKIEHHOE COCTOSIHHE 2 I1P6 02,
npupoja aToMa, THOpHIM3alMsI AaTOMHBIX opOuTanen I1P6 03
xumuueckux | [IpakTnuyeckoe 3ansatue Ne 1 CocraBienue 3jeKTPpOHHO-Tpaduyeckux Gopmya
CBA3EHN 3JIEMEHTOB, XHMHYECKUX (PopMmMYy.I 2
Pemenne npakTHUECKHWX 3aJlaHUN Ha COCTABJICHUE JJICKTPOHHO-rpaduueckux (Gopmy
aneMeHTOB 1-4 mepuonoB. Pemienue 3amaHuii Ha HCMONB30BAHME XUMHUYECKONW CHMBOJIUKH H
Ha3BaHWHA COCAWHCHHWN 110 HOMEHKJIATYpPEe MEXKIYHAPOJIHOTO COI03a TEOPETUYCCKOW W
NPUKIAJHOM XUMHH W TPHUBHAJIBHBIX HA3BaHWUU IS COCTABJICHUS XHMHUYECKHUX (HOPMYI
JIBYXaTOMHBIX COCTUHEHHH (OKCHIOB, CYyIb(OUIOB, THIPHUIOB U T.I1.) U JPYTUX HEOPTAHHUECKUX
COETMHEHUH OTAENBHBIX KJIacCOB.
CamocrtositenbHas padora Ne 1 PaGota ¢ nutepatypoii u HTepHeT-pecypcamu, MOATOTOBKA 2

COO6H.[CHHI>1 n Hpe3eHTaL{Hﬁ 10 TEMC «ATOM, MCXaHHU3M O6pa30BaHI/I$I XUMHYECKHUX CBS3EI».
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Tema 1.2. IIpakTuyeckoe 3ansaTue Ne 2 [lepuoanyeckasi cucTeMa XMMUYECKHX 3JIEMEHTOB OK 01, TIK
Ilepnonnueck | .. MennesieeBa 1.2, 11K 2.2,
UM 3aKOH U ®usnueckuit cMbicha [lepuoaunueckoro 3akona [I.1. MenneneeBa. 3akOHOMEPHOCTH U3MEHEHUS JIP 01, JIP
tabnuna J1.1. CBOMCTB XMMHUYECKHX DJIEMCHTOB, 06pa3yeMHx MMM IPOCTHIX U CIIOKHBIX BEIIESCTB B 02, MIT 01,
Menzeneepa | COOTBETCTBHH C MOJIOKEHHEM XUMUYECKOro ssiementa B [lepnoanyeckoii cucreme. MII 02, TIP6

MupoBo33peHueckoe u HayuHoe 3HaueHue [lepuoanueckoro 3akona /.M. Menneneesa. 01, TIPG 02,

[Iporuo3ser .M. MenneneeBa. OTKpbITHE HOBBIX XUMUUYECKUX JIEMEHTOB. I1PG 03

Perrenue npakTMKO-OpUEHTUPOBAHHBIX TEOPETUUECKUX 3a/JaHUN HA XapaKTEPU3aIUIO

XUMHYECKHX 3JIEMEHTOB «MeTauinueckue / HeMeTalINuecK1e CBOICTBA,

AIEKTPOOTPHUIATEIIBHOCTD U CPOJICTBO K JIEKTPOHY XMMHUYECKUX IJIEMEHTOB B COOTBETCTBUE C

UX SJIEKTPOHHBIM CTPOEHUEM U MOJIOKEHHEM B MEPHOJUIECKON CUCTEME XMMHUECKHUX

anemenToB JI.1. MenaeneeBay.

CamocrosiTeabHas padora Ne 2 Pabota ¢ nutepatypoii u MaTepHeT-pecypcaMu, MOAroTOBKa

COOOIIECHUH U TIPE3EHTALUN 110 TeMe «3HAYEHUS IEPHUOIUYECKOr0 3aKOHA IS HAYKH.

CocraBieHre KapToYeK ¢ XUMUYECKUMHU JIEMEHTAMU U UX XapaKTEPUCTHKHU.
Pa3nea 2. XumMnueckue peakuumn
Tema 2.1. Conep:kanue y4eOHOro MaTepuaJa: OK 01, JIP
Tuner Knaccudukanus u THUNBI XUMHYECKHX pEaKIUid C y4acTHEM HEOPraHMYeCKHX BEIECTB. 01, JIP 02,
XAMUYECKHUX KomuuectBennple oTHOIIEHHS B XUMHH. OCHOBHBIC KOJWYECTBEHHBIC 3aKOHBI B XHMHH H MII 01, MII
peakuuit pacyeTsl MO YpPaBHEHUSIM XUMHUYECKHUX peakiuil. Mojib Kak €JuHUIla KOJWYECTBA BEIIECTBA. 02, ITP6 01,

MonspHas Macca. 3aKOHBI COXpPAHEHHUS! MAacChl U SHEPTUU. 3aKoH ABorajipo. MonsipHblil 00beM I1P6 02,

ra3oB. OTHOCUTENbHAS IUIOTHOCTH T'a30B. I1P6 03

Peakiuu koMmriekcooOpa3oBaHUs C y4acTHEM HEOPraHMYECKHX BEIIECTB (Ha MpuMepe
THUAPOKCOKOMILJIEKCOB IIMHKA M aTFOMUHUSA).
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IIpakTHyeckoe 3ansaTHe Ne 3 YpaBHeHMIl peakuuii coeJUHEHHUs1, PA3JI0KeHHs, 3aMelleHH,
o0MeHa. YpaBHEeHUs peaKUMid ropeHusi, HOHHOr0 00MeHa, OKUCJIEeHUSI-BOCCTAHOBJIEHHS.
PacuetrHble 3anaun.

Pacuer xonnmdyecTBEHHBIX XapaKTCPUCTUK UCXOAHBIX BCHICCTB U ITPOAYKTOB PCaKIINU. Pacuer
KOJIMYECTBEHHBIX XapaKTEPUCTUK MTPOIYKTa PEaKLIUU COSUHEHMS, €CIIM OJHO U3 BELIECTB JaHO
B U30BITKE W/UIIM COJIEPKUT IpuMecH. Pacuer MaccoBoil miim 00beMHOM 10JIM BBIXOJ1a IPOJYKTa
PEAKIMU COEUHEHUS OT TEOPETUUECKH BO3ZMOXKHOI0. PacueT 00beMHbBIX OTHOIIEHUH ra3oB.
Pacuer maccel (00beM, KOTMYECTBO BEIIECTBA) MPOAYKTA PEAKINH, €CIIM OJJHO U3 BEIIECTB JaHO
B BHJIE PACTBOPA C OIPEIEICHHON MaCCOBOM 10JIEM paCTBOPEHHOIO BELIECTBA.

JlaboparopHoe 3ansTHe Ne 1 YpaBHeHUsI OKHCICHUA-BOCCTAHOBJICHHUS 110 THIIAM
XHMHUYECKHUX pPeakuunid. JJIeKTPoJIu3.

Crenenb okucneHus. OKUCIUTENb U BOCCTAHOBUTENb. OKUCIUTENIbHO- BOCCTAHOBUTEIIbHBIE
PC€aKkuru B Ipupoac, NpOU3BOACTBCHHBIX MTPOLECCAX U KU3HCACATCIIBHOCTU OPTraHU3MOB.
OKHUCIUTEIHLHO-BOCCTAHOBUTEIBHBIN IMOTCHIHUAJI CPCABI. CocTaBieHue u YpaBHHBAHUC
OKHUCJIUTEIIbHO- BOCCTAHOBUTENIBHBIX PEAKIMII METOI0M 3JIEKTPOHHOIO OanaHca. TunuyHbIe
HEOPraHWYECKHE OKUCIIUTEIN U BOCCTAHOBUTENH. DIIEKTPOIU3 PACTBOPOB U PACILIABOB COJIEH.

JlabopaTopHoe 3ansiTe Ne 2 Peaknum, naymue ¢ 00pa3zoBaHueM 0CaJKa, ra3a MM BOJbI.

CamocrositenbHas padora Ne 3 PabGota ¢ nutepatypoil u HTepHET-pecypcamu, MOATrOTOBKA
cooOumieHnit W mpe3eHTanMii 1o TeMme «lIpuposa XMUMHYECKMX peakLUid.DIEeKTPOIU3».
Odopmnenue 1a00paTopHO-MIPAKTHUECKOM pabOTHI, MOJTOTOBKA K 3aIlIUTE.

Tema 2.2.
DNEeKTPOIUTH
yeckas
JIACCOIAAINS
1 UOHHBIN
oOMeH

Conep:xaHue yueOHoro Mmarepuaja: Teopust SJIEKTPOTUTHICCKON AUCCOIMaIin. Peakiuu
noHHOTO 0OMeHa. CocTaBJICHHUE peaKIMii HOHHOTO OOMEHA IyTeM COCTABJICHUS MX MOJIHBIX
COKpAIIIEHHBIX MOHHBIX ypaBHEeHUH. ['uponu3 coneil. 3HaYeHUE THAPOIIN3a B OMOJIOTHUECKUX
0OMEHHBIX Tiporieccax. [I[puMeHeHne THAPOTN3a B IPOMBINIUICHHOCTH.

OK 01, JIP
01, JIP 02,
MIT 01, MIT
02, TIP6 01,
P6 02,
T1P6 03

JlabopaTopHusie 3ansTus Ne 3 Peakuum ruapoJimnsa.

WccnenoBanue cpenbl paCTBOPOB COJICH, 00pa30BaHHBIX CHIIBHBIMH M CJIA0BIMH TTPOTOJIUTAMH, H
UX peakiMi ¢ pacTBOpaMmM wIeoud M kapOoHaTta HaTpus. CocTaBleHUE peakIil TUAposIH3a
COJICH.
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IIpakTnyeckoe 3ansitue Ne 4 CTpoeHue BelleCTBA U XUMHYECKHE PeaKIuM.
KonTtpouabsnas padora 1

CamocrositesibHas padora Ne 4 Pabora ¢ nuteparypoir u MHTEpHET-pecypcaMu, MOATOTOBKA
coobumiennii u mpeseHranuii mo Teme «l'mapomus». Odopmienue nabopaTopHOil PabOTHI,
MOJIFOTOBKA K 3alllUTE.

Pa3znea 3

CTpoe}me H CBOMCTBA HECOPraHNnYeCKUX BECIIECTB

Tema 3.1.
Krnaccudukan
s,
HOMEHKJIATYypP
a U CTPOCHUE
HEOPTraHUYECK
UX BEIICCTB

Conep:kanue y4deOHoro wmarepumasa: IlpenMer Heopranudeckod Xumuu. B3aumocBszb
Heopranuueckux BemiecTB. Kimaccudukanms HeopraHMUecKuX BemiecTB. [IpocTeie M CIOXKHBIE
BenecTBa. OCHOBHBIE KJIACChI CIIOKHBIX BEIIECTB (OKCHU[BI, THAPOKCHUIBI, KHUCIOTHI, COJIH).
Homenknarypa u Ha3BaHHE HEOPTaHMYECKUX BEIIECTB UCXOS U3 UX XUMHUECKOU (hOPMYJIBI HITH
COCTaBIICHHE XMUMHUYECKON (HOpMysbl UCXOJ M3 Ha3BaHMs BELIECTBA MO MEXIYHAPOJIHON WM
TPUBHAIILHOM HOMEHKJIAType. MexXMOoeKysipHble  B3auMoAeucTBUA. Kpucraimmoruaparsl.
ArperatHble cocTOsiHUs BemiecTBa. Kpucramnuueckue u amopdHble BemiecTBa. THIIbI
KPUCTAIIMYECKUX PEIIETOK (aTOMHAas, MOJIEKYJIIpHasi, MOHHAsI, METa/NInYecKas). 3aBUCUMOCTb
(¢u3nYeCKUX CBOMCTB BEIIECTBA OT TUIA KPUCTAIMYECKON pemeTKu. [IpuarHbel MHOrooOpas3us
BemecTB. COBpPEMEHHBIE NPEJICTABICHUS O CTPOCHUU TBEPIABIX, >KUIKUX U Tra3000pa3HbIX
BenlecTs. JKuakue KpucTasuibl.

IIpakTyeckoe 3ansaTHe Ne S 3agaum Ha MaccOBBIe 10JIM XHMHYECKOI0 3JIEMEHTA B
mMoJiekyJie. CocTaBjieHHe XUMHYECKHUX (GopMy.JI.
Pemenue 3amau Ha pacueT MaccoBOil MOJaM (Macchl) XMMHUYECKOTO 3J€MEHTa (COCJUHEHHs) B
MoJiekyne (cmecu). PerieHune mpakTHUeCcKHMX 3aJaHMi MO Kiiaccu(UKalMK, HOMEHKIAType U
XUMHYECKHM (opMyslaM HEOpPraHMYeCKMX BEIIECTB Ppa3IUYHBIX KJIaccoB (Ha3bIBaTh U
COCTaBJIATh GOPMYJIbI XUMUYECKHX BEUIECTB, ONPEAENIATh MPUHAJIEKHOCTD K KIaccy).
Hctounukn XuMudeckoil wuHpopMmanuu (HayyHas W YydeOHO-Hay4Has JHTEpaTypa,
cpeactBa MaccoBod uHpopmauuu, cetb WHrepner u apyrue). Ilowck uHbopManuu 1o
Ha3BaHUAM, UACHTU(PHUKATOPAM, CTPYKTYPHBIM (OpPMYIIaM.

CamocrtositenbHas padora Ne 5 PaGota ¢ nutepatypoii u HTepHeT-pecypcamu, MOATrOTOBKA
cooOuieHuit 1 npe3eHTaruii no reme «IIpocTbie U CIOKHBIE BEIIECTBAY.

OK 01, JIP
01, JIP 02,
MIT 01, MII
02, 11P6 01,
I1P6 02,
I1P6 03

Tema 3.2.
duzuko-
XUMUYECKUE

Conep:xxanue yueoHoro marepuana: Meramipl. O0mue puznyeckne U XUMHUYECKHUE CBOWCTBA
MeTaiioB. CrocoObl TMONyYeHHs. 3HAUYeHHWE METAUIOB W HEMETAIJIOB B TMPHUPOAE W
JKU3HEJEATEIILHOCTH YeIOBEeKa U OpraHu3MoB. Kopposusi MeTaioB: BUIBI KOPPO3UH, CIIOCOOBI

OK 01, OK
02
TK 1.2, TIK
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CBOICTBA 3aIUTHl METAUIOB OT Kopposuu. Hemeramnbl. OOmue dusnyeckue M XMMUYECKHE CBOMCTBA 2.2, JIP 01,
HEOpraHu4deck | HemeTayyioB. Tunuunslie cBoiicTBa MetaiwioB [Y— YII rpynmn. Knaccudukanus u HomeHKnatypa JIP 02, MII
HX BEIIECTB COCTMHEHUH HeMeTaII0B. KpyroBopoThl OMOT€HHBIX JIEMEHTOB B IIPUPOJIC. 01, MIT 02,
I1P6 01,
I1P6 02,
I1P6 03
IIpakTHyeckoe 3ansiTHe Ne 6 YpaBHeHHs XUMHYECKHUX PeaKIHil ¢ y4acTHeM NMPOCTBIX U
CJI0’KHBIX HEOPraHUYeCKUX BellecTB.
CocraBieHne ypaBHEHUN XUMUYECKUX PEAKLUM C y4aCTUEM IIPOCTBIX U CIOKHBIX
HEOPraHMYECKUX BEIIECTB: OKCUJOB METAJUIOB, HEMETAJUIOB U aM(OTEPHBIX FIEMEHTOB;
HEOPraHMYEeCKUX KHUCIOT, OCHOBAaHUN U aM(OTEpHBIX IMIPOKCUIOB, HEOPraHUUECKUX COJIEH,
XapaKTEepU3YIOIINX UX CBOMCTBA. PellieHne npakTuKo-OpuEeHTUPOBAHHBIX TEOPETHUECKUX
3aJJaHu} Ha CBOMCTBA U MOJIyYEHUE HEOPIaHUYECKUX BEILECTB.
JlabopaTopHnoe 3ansitue Ne 4 CpoiicTBa MeTa/LUI0B U HeMeTa/LI0B. Iloryyenue rasos.
HccnenoBanne GpU3NYECKUX M XUMUYECKHX CBOWCTB METAJUIOB M HEMETAJLIOB.
JlaGopaTopHoe 3aHsiTHe N2 5 JDKcnepuMeHTAbHbIE 32Ja4H 10 CBOICTBAM XMMHU4€eCKUM
CBOICTBAM METAJLJIOB H HEMETAJLI0B, 110 PACIIO3HABAHHUIO M MOJIYy4YCHUIO COCIMHECHUH
METAJIOB M HEMETAJLII0B.
CamocrositesbHas pabora Ne 6 Pabora ¢ nutepatypoii u UnTepHeT-pecypcaMu, HOArOTOBKA
coo01eHni 1 npe3eHTanuil no teme «Metaisl 1 HemeTamiby. OdopMieHue 1adopaTopHo-
MPAKTUYECKON pabOThI, MOATOTOBKA K 3aIHTE.
Tema 3.3. Conep:xanue ydeOHOro marepuana: OOuiye NpeacTaBiIeHHUs O IMPOMBILIUIEHHBIX CIOCO0ax OK 01, OK
[Ipon3BOJCTB | MOJIy4€HHS XMMHUYECKHUX BEIIECTB (HAa MpUMepe MPOU3BOJICTBA aMMHaKa, CEPHOM KHCIOTHI). 02
0 UYepnas u nBeTrHas MeTaryprus. IIpakTudeckoe NpHUMEHEHHWE 3JIEKTPOIN3a A IOJYyYEHHS IK 1.2, TIK
HEOpPraHWYECK | LIEJIOYHBIX, IIEJIOYHO3EMEIbHBIX METaiIoB U  amoMuHusA. CTeKIo W CUIMKaTHas 2.2, JIP 01,
UX BEIIECTB. IPOMBIIIIEHHOCTh. [Ipo0ieMa 0TX0A0B U MOOOYHBIX MPOTYKTOB. JIP 02, MII
3HaueHne u 01, MIT 02,
IIPUMEHEHNE I1P6 01,
B OBITY U Ha I1P6 02,
MIPOU3BOJICTBE I1P6 03
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IIpakTnyeckoe 3ansiTue Ne 7 Poab HeopraHuyeckod XMMHUM B PA3BUTHM MeIULMHBI,
CO3/IaHMH HOBBIX MaTePHAJI0B, HOBbIX HCTOYHHKOB JHEPIrHH.

Pemennie nmpakTUKO-OPHUEHTUPOBAHHBIX 3aJlaHUN O POJM HEOPraHMYECKOW XUMUU B Pa3BUTUU
MEIUIUHEI,
MPOMBIIIJICHHOCTH), HOBBIX HMCTOYHUKOB SHEPruu (aJbTEpPHATUBHBIC MCTOYHUKU SHEPrUU) B
peleHn: mpoodIIeM SKOJIIOTHIECKOH, YHEPTeTUIECKOM U MHUILEBOH O€30MacHOCTH.

CO3/laHMM  HOBBIX MarepuajoB (B  CTPOUTENbCTBE M JAp. OTpacisax

IIpakTnyeckoe 3ansitue Ne § CBolCTBA HEOPraHMYECKHUX BelECTB.
KonTposbHnas padora 2

CamocrosiTtesibHas padora Ne 7 Pabora ¢ nuteparypoir u MHTEpHET-pecypcaMu, MOATOTOBKA
coo01IeHu# u npe3eHTanui o reme «I[Ipon3BoIcTBO HEOPraHUYECKUX BEUIECTBY.

Pazpea 4.

CTpoeHue M CBOIICTBAa OPraHM4YeCKUX BelleCTB

12

10

Tema 4.1.

Kiaccudukar

usl, CTPOCHHE
u
HOMEHKJIATyp
a
OpPraHUYECKU
X BEILECTB

Conep:xxanue yueOHOro wmarepuasa: Ilpenmer oprannyeckod xumuu. BzaumocBs3b
HEOPraHWYECKUX M OPraHUYECKUX BEIIECTB. XMMHUYECKOE CTPOCHHE KaK MOPSAOK COCIUHEHMS
aTOMOB B MOJIEKYJIE COTJIACHO WX BaJICHTHOCTU. OCHOBHBIC MOJIOKEHUS TEOPUU XUMHUYECKOTO
CTPOEHHUsI OpraHuueckux coenuHeHuil A.M. bytiepoBa. YrinepoJHbIil CKEJIET OpPraHMYeCcKOu
MOJIEKYJIbI. MoOJIeKysipHble M CTPYKTYpPHBIE (pa3BEpHYTHIE, COKpAIICHHBIE) XUMUUYECKHE
¢dbopMyIbl. 3aBUCUMOCTh CBOWCTB BEIIECTB OT XMMHUYECKOTO CTPOEHUs Mojekyn. M3omepus u
U30Mephl (CTPYKTypHasi, TreoMeTpuyeckas (Iuc-TpaHc-u3omepusi). KpaTHOCTh XHMHUECKOM
cBs3u. llonstue o ¢yHkuoHaneHOM Tpynme. [IpuHUUNBI KiacCUUKAIUKU OPraHUYECKUX
coeMHEeHUN. MexayHapoaHas HOMEHKIJIATypa W IPUHLUIBI HOMEHKJIATYPbl OPraHUYECKHUX
COCTUHEHUH.

OK 01, JIP
01, JIP 02,
MIT 01, MIT
02, TIP6 01,
TP6 02,
T1P6 03

IIpakTyeckoe 3anaTne Ne 9 HomeHK/IaTypa OpraHu4ecKuX COeANHEHHUH.

Pacuersl mpocteifmeil Gopmynbl OpraHMYECKONH MOJIEKYJbI, MCXOMAS W3 3JIEMEHTHOTO
coctaBa (B %). HomeHknaTypa opraHM4ecKux CO€AMHEHUI OTJENbHBIX KIAacCOB (HACHIILIEHHBIE,
HEHACBIIIEHHbIE M apOMAaTUYECKUE YIJIEBOAOPOJbI, CHUPTHI, (PEHONBI, aTbIAETUIbl, KETOHBI,
KapOOHOBBIE KHCIOTHI U Jip.) CocTaBieHHE TOJHBIX M COKPAIIEHHBIX CTPYKTYPHBIX (OpMYyI
OPraHWYECKUX BEUIECTB OTIEIBHBIX KJIACCOB, MCIOJbB3ysd WX HA3BAHMS II0 CUCTEMATUYECKOMN
HOMeHKJaTrype. Pacuersl mpocreiimeld (opMmynbl OpraHMYECKOW MOJIEKYINIBI, HCXOAS U3
AJIEMEHTHOT0 cocTaBa (B %).

CamocrosiTeibHasi padora Ne 8 PabGora ¢ nutepatypoit 1 MHTepHET-pecypcaMu, MOATOTOBKA
cooOuieHuit u npeseHTanuii no reme «Teopus CTPOCHUSI OPraHUUECKUX COSTUHEHUI.
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Odopmrenue npakTuyeckoi paboThI IO 3a/1a4aM, MOATOTOBKA K 3alllUTe.

Tema 4.2.
CpoiicTBa
OpraHUYecKu
X COCTMHCHUH

Conep:xxanue ydeOHOro marepuana: @DU3NKO-XUMUYECKHE CBOMCTBA OPraHHMYECKHUX
COCIMHEHUIN OTNEJIbHBIX KJIAcCOB (O0COOEHHOCTHU Kiaccu(UKAMK UM HOMEHKJIATYpbl BHYTpPU
Kjlacca; TOMOJIOTMYECKMHA psan W obmas ¢opmyna; uzomepusi; (pu3HuUecKHue CBOWCTBA;
XUMHUYECKHE CBOKCTBA; crocoObl monyueHusi): IIpenenbHbie yrieBoaoposl. ['operne MeraHa
KaK OJIMH U3 OCHOBHBIX HCTOYHHKOB TEIUIa B MIPOMBIIIIEHHOCTH U ObITY. CBOWCTBA MPUPOIHBIX
YTJIEBOJOPOAOB, HAX0KICHHUE B MPUPOJIC U TPUMEHEHHUE aJIKAHOB;

Here,I[CJ'IBHBIG U apOMAaTHU4YCCKHUE YIIJICBOAOPOABI. HOJ’II/IMepI/ISaHI/Iﬂ 9THJIEHa KaK OCHOBHOC
HaIpaBJICHUEC €TO HUCIIOJIb30BaHUA. FOpeHI/Ie alCTHUJICHA KaK MCTOYHUK BBICOKOTCMIICPATYPHOI'O
IJIaMCHU JI CBAPKH U PE3KHU METAJLJIOB,

Kucnoponconepkamme coenvHeHus (COUPTBl U TpOCcThie 3(Uphl, (EHONBI, aNbICTUIbl U
KETOHbI, KapOOHOBBIE KHCJIOTBI U UX MpousBojHble). IIpakTHueckoe mnpuUMeHEHUE
STUJICHIJIUKONS, MuiepuHa, ¢penona. [Ipumenenne popmanbaeruaa, aleranbieruaa, yKCyCHOM
KHACIOTH. MblJIa KaK COJIM BBICHIMX KapOOHOBBIX KHCIOT. MOIOIINE CBOMCTBA MBLIA;

A30Tcoz[ep>1<amne COCIUHCHUA (aMI/IHBI 1 aMHMHOKHUCJIOTHI, 66J'IKI/I).

IIpakTuyeckoe 3anaTtue Ne 10 I'eHeTmueckasi CBSI3b MexkAy KJIACCAMH OPraHUYeCKHX
coequHeHuii. PacueTHble 3a1a4m.

PacueTrHble 3a1a4M 110 YpPaBHEHMSIM XMUMHMUYECKUX PEAKLIHUM C y4aCTUEM OPTraHUYECKHX BELIECTB.
Pemenue Lenoyek NpeBpalieHUH Ha T€HETUYECKYHO CBS3b MEXKAY KIACCaMH OpPraHUYECKHUX
COCIMHEHUN C COCTaBJICHUEM HA3BaHUM OPraHUYECKUX COCJUHEHUN II0 TPUBHAIBHOM WIH
MEXIYHAPOJAHOU CUCTEMAaTUYECKOM HOMEHKIIaType. PellleHre pacyeTHBIX 3a1a4 110 ypaBHEHUAM
peaKIui C y4aCTUEM OPraHUYECKUX BELIECTB.

JlabopaTopHnoe 3ansitne Ne 6 Ilosydenue 3TH/IeHA U M3y4YeHHE €0 CBOMCTB.

JlabopaTtopnoe 3ansitue Ne 7 CpoiicTBa KHCJI0POACOAEPKAIIUX OPraHUYeCKUX
COeIMHEHH.

JlaGopaTtopHoe 3ansaTue Ne 8 PacuerHble 3a1a4u ¢ MCNOJIb30BAHUEM IJIOTHOCTH ra30B 110
BOJIOPOIY M BO31YyXY.

CamocrosiTeibHasi padora Ne 9 PabGora ¢ nmrepatypoit u MHTEepHET-pecypcaMu, MOATOTOBKA
coobumieHnid W mpeseHTanmii 1o TeMe «Kilacchl OpraHMYecKMX COEAMHEHUH M HX
xapakrepuctukn». OdopmiieHre 1a00paTOPHO-TIPAKTUUECKONW PaObOTHI, MOJTOTOBKA K 3aIUTE.

OK 01, OK
02, JIP 01,
JIP 02, MII
01, MII 02,
I1P6 01,
I1P6 02,
I1P6 03
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Tema 4.3. Copepxxanue y4deOHOro marepuaja: buooprannueckue coeauHenus. Ilpumenenue u | 2
Opranuuecku | Ouosjoruueckas poJib yriaeBoJoB. OKHUCIIEHHE YIJIEBOJOB — HWCTOYHUK DSHEPIrUU KUBBIX
e BemiecTBa B | oprauu3mMoB. O0OnacTu NpUMEHEHHs] aMUHOKUCTIOT. buonornueckue GyHKIUU OEIKOB, KUPOB.
xu3HenesTen | buonormueckue QyHKIMU KUPOB. Poib OpraHn4eckoil XMMUU B pEIIEHUH MpoOJIeM MUIIEBOM
BHOCTHU U 0€30MacHOCTH.
4eJl0BeKa. HyxnenHoBble KUCIIOTBI: cocTaB U cTpoeHue. CTpoeHne HykineoTuA0B. CocTaB HYKJIEMHOBBIX
ITIpousBoacts | kucnot (JJHK, PHK). Ponb HykJIeHHOBBIX KHCIIOT B )KU3HEACIATCILHOCTH OPraHU3MOB.
on ITpon3BoacTBO OpraHnveckux BeniecTs. CUHTETUYECKUE U HCKYCCTBEHHBIE BOJIOKHA.
NpUMCHCHHE | Ponb opraHnyeckoil XMMHM B pEIICHUU MPOOJIeM IHEPreTHYecKoil Oe30MacHOCTH, B Pa3BUTUHU
OpPraHMYCCKH | MEAMIIMHBI, CO3JJaHUM HOBBIX MAaTEpHUAaJIOB, HOBBIX HCTOYHHKOB JHEpPruu (aJbTepHATHBHbBIC
X BEILIECTB B MCTOYHUKU YHEPTUH).
IPOMBIIUICHH | [IpakTnuyeckoe 3ansaTHe Ne 11 XuMHuyecKHe peakluM, OTPAaKawIUe XHUMHYECKYIO 2
OCTH AKTHMBHOCTb OPraHMYeCKHX COeJUHEHHIl B Pa3IMYHbIX cpefax

IIpakTuyeckoe 3anaTme Ne 12 CrTpyKTypa M CBOCTBAa OpPraHHYecKHX BelIeCTB. 2

KonTposbnas padora 3

CamocrositesibHass padora Ne 10 Pabora c¢ nureparypoit u WHTepHeT-pecypcamu, 2

MOJIFOTOBKA COOOIICHUH U TIPE3CHTAINH 10 TeMe «BHOOTHYecKkr akKTUBHBIC COSIMHCHIS.

3a 1 cemectp: 24 | 24 | 16
32
HUTOI'O 3A 1 CEMECTP: 96
2 cemecTp

Paspea S. KunHernueckue M TepMOIMHAMHYECKHE 3aKOHOMEPHOCTH TNPOTEKAHMS XHUMHYECKHX | 6 6 2 8

peakuuii
Tema 5.1. Conep:xkanue y4yeOHOro martepuasa: Xumuyeckue peakiuu. Knaccudukanus XUMUYecKHx | 2 OK 01, OK
Kunernuecku | peakuuii: mo @a3zoBoMy cocTaBy (FOMOT€HHbIE W TE€TEPOr€HHbBIE), MO HCIOJIb30BAHUIO 02
e KaTajau3aTopa (KaTaJuTHYEeCKUE U HEKaTAIUTUYECKHUE). IIK 1.2, IIK
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3aKkOHOMEpHO | CKOpOCTh pEaKIuu, €€ 3aBUCHUMOCTb OT Pa3IMYHBIX (PAKTOPOB: MPUPOIBI PEArupyHOITUX 2.2, JIP 01,
CTH BEIIECTB, KOHIEHTPAIlMM pPEarupyroulux BeIIecTB, Temmneparypsl (mpaBwio Baut-I'odda), JIP 02, MII
MPOTEKaHUS IJIOMIAJAN PEAKIMOHHOW MOBEPXHOCTH, HAIMYMS KaTajnu3aTtopa. Pojib kaTtaiM3atopoB B MpUpPO/IE 01, MIT 02,
XUMHYECKUX | MU TPOMBILIUIEHHOM IPOU3BOJCTBE. OHEPrusl aKTUBalMHU. AKTHUBUPOBAHHBIH KOMILIEKC. I1P6 01,
peakuuii Kartanuzatops! u katanu3. Ponap kaTanu3aTtopoB B IPUPOJIE U TPOMBIIIIIEHHOM MTPOU3BOACTBE. I1P6 02,
I1P6 03

JlaGopaTtopHoe 3ansitue Ne 9 M3yyeHune 3aBHCMMOCTH CKOPOCTH PeAKIHUH OT Pa3JIHYHBIX

(paxTopos

Pemennie mnpakTUKO-OPUEHTHPOBAHHBIX 33JaHUN Ha aHaIU3 (aKTOPOB, BIHUAIOIIMX Ha

HM3MEHEHHE CKOPOCTH XUMHYECKON PEeaKIIHH.

CamocrositeabHas padora Ne 11 IloaroroBka cooOuieHus (KOMIBIOTEPHOM MPE3EHTAINH) 110

Tteme: «CKopocTh XUMHUECKO peakuuny». OdopmieHue 1adbopaTtopHO-IPAKTHUECKON paboThI,

MOJMOTOBKA K 3alllUTe.
Tema 5.2. Conep:xxanue yueOHOTro MaTepHaJia: OK 01, OK
Tepmogunam | Kimaccudukarnust XUMHYECKHX peakiuii: 1o TemIioBoMy d(hdekry (3K30TepMHUECKHE, 02
NYECKHE SHJOTEPMHYECKHE), 1O oOpatuMocTd (oOparuMmble W HeoOpatumbie). TemioBbie 3(pQeKTh IIK 1.2, IIK
3aKOHOMEPHO | XUMHUYECKHX peakuuil. Tepmoxumuueckue ypaBHeHHs. OOpaTUMOCTh peakuuid. XUMHUECKOe 2.2, JIP 01,
CTH pPaBHOBECHE M €r0 CMEIIEHUE MO/ JAeHCTBHEM Pa3INYHbIX (PAKTOPOB (KOHIIEHTpPALUS pearecHTOB JIP 02, MII
MIPOTEKAHUS WIM TPOAYKTOB DPEaKIUH, aBJI€HHUE, TeMmIiepaTrypa) Uil CO3JAaHMsI ONTHUMAaJbHBIX YCIOBHM 01, MII 02,
XMMHAYECKHX | IPOTEKAHUs XUMHUYECKUX mpoueccoB. [loHsTue 06 sHTanbnuu u sHTponuu. DHeprus ['nboca. I1P6 01,
peakIuii. 3akoH ['ecca u ciencTBus U3 Hero. Poib cMeleHus: paBHOBECHS B TEXHOJIOTHYECKUX MPOIEeccaXx. I1P6 02,
PaBHOBecue IpakTnyeckoe 3ansiTue Ne 13 Mpunuun Jle Hlatenve. Biausinue pa3inunbix (aKkTopoB HA I1P6 03
XUMHYECKUX | M3MEeHeHHe PABHOBECUS] XUMHUYECKHX pPeaKIui.
peakui Pemenue mpakTHKO-OPHEHTUPOBAHHBIX 3a/JaHuil Ha npuMeHeHue npuHiuna Jle-Ulatense s

HaxXOXIACHUA HAIIPABJIICHUA CMCUICHHA PAaBHOBCCHUA XUMHYECKOMN PCaku U aHaJIN3 q)aKTOPOB,
BIUAKOIIHNUX Ha CMCIICHUC XUMHNYCCKOT'O paBHOBECH.

IIpakTuyeckoe 3anaTe Ne 14 3akoH aefCTBYHOIIMX MAcC M KOHCTAHTA XHMHYECKOIoO
paBHOBecHS.

PacueTsl paBHOBECHBIX KOHIIEHTPALMM PEArnpyroX BEUIECTB U MPOAYKTOB peakuuid. Pacuerst
TETI0BOTO 3 (heKTa peaKIuu.
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IpakTnyeckoe 3ansitue Ne 15 CkopocTh XMMHUYECKON peakui U XUMUYECKoe
paBHoBecHue. KontposibHas padora 4

CamocrositesibHas padora Ne 12 [ToaroroBka coobmenus (KOMIbIOTEPHOM MPE3EHTAIUH) 110
Teme: «XuMudeckoe paBHoBecuey. OpopmiieHre 1a00paTOPHO-TIPAKTHUECKON PadOTHI,
MOJIMOTOBKA K 3aIllUTE.

Paznea 6. JlucnepcHbie CHCTEMbI
Tema 6.1. Coaep:xxanue yuyeOHoro marepmana: JlucnepcHele cuctemsl. KosonaHble CUCTEMBI. OK 01, OK
Hucnepcusie | Knaccugukamuss aucnepcHbIX cucteM 1o coctaBy. CtpoeHue u  (akTOpbl YCTOMYHMBOCTH 02, OK 07
CHCTEMBI U JUCIIEPCHBIX CcHUCTEeM. Pacro3HaBaHuME HCTUHHBIX pacTBOPOB, KOJUIOMJIHBIX pPacTBOPOB U [IK 1.2, TIK
(baxTops! NX rpyooaucnepcHelx cucteM. CtpoeHue wmuneibsl. PaccenBaHue cBeTra HpU MHPOXOXKIECHUU 2.2,JIP 01,
YCTOMYMBOCT | CBETOBOIO ITy4YKa 4yepe3 ONTHUYECKH HeOIHOpOoIHYOo cpeny (3ddexra Tunnans). JIP 02, MII
u IIpakTnyeckoe 3ansitue Ne 16 PacrBopel. PacrBopumocts. MaccoBasi 10J4 01, MII 02,

PacTBOPEHHOI0 BelIeCcTBA. I1P6 01,

Hctunneie pactBopbl. PacTBopeHHne Kak (U3MKO-XUMHUYECKHH mporecc. PactBopel. CriocoOs I1P6 02,

IPUTOTOBIICHUST pacTBOpoB. PacTtBopumocTh. MaccoBas 101 pacTBOPEHHOIO BELIECTBA. ITP6 03

[IpenenbHO AONMYCTUMBIE KOHLEHTpPAlMM M MX MHCIIOJIB30BAHHE B OLIEHKE HKOJIOIMYECKOM

0€30MacHOCTH.

IIpakTuyeckoe 3ansaTue Ne 17 Pemienue 3a1a4 Ha NPUTOTOBJIEHHE PACTBOPOB.

Pemenne mNpakTUKO-OPUEHTHPOBAHHBIX PACUYETHBIX 33JaHMM Ha JUCIEPCHBIE CHCTEMBI,

UCMONIb3yeMble B OBITOBOM M IPOM3BOACTBEHHOM JAEATENbHOCTH YEJIOBEKa, C IO3UIUI

HKOJIOTMYECKON 0€30MacHOCTH MOCIEACTBUA M TPAaMOTHBIX pEIHIeHUH MpoOseM, CBS3aHHBIX C

XAMUEN.

CamocrositenbHas padora Ne 13 TloaroroBka cooOuieHus! (KOMIBIOTEPHON MPE3EHTAIMH) 1O

Teme: «PacTBopsD».
Tema 6.2. JlabopaTopHnoe 3ansitue Ne 10 IlpuroroBiieHue pacTBOpOB. OK 01, OK
Hccnenosanun | Ilpurorosnenue pPacTBOPOB 3a/laHHON (MOJIIPHOM) KOHIIEHTpauuu  (c IIPAKTHKO- 02
€ CBOMCTB OpPUEHTUPOBAHHBIMU BOIIPOCAMHM ), OTIpEIeNIEHUE CPEIbl BOJHBIX PACTBOPOB. K 1.2, TIK
JUCIIEPCHBIX 2.2, JIP 01,
CHUCTEM JIJTSI JIP 02, MII
1504 01, MII 02,
uaeHTuduKaI I1P6 01,

29



4474 I1P6 02,
I1P6 03
IpakTnyeckoe 3ansitue Ne 18 JIucnepcHblie cucTeMbl.
KonTpoubnas paéora S
CamocrositesibHast padora Ne 14 3arps3HeHHe OKpYXaloIIed cpelbl, IUCIEPCHBIMU
CUCTEeMaMH; 3alllUTa OKpYXaromiei cpeasl (coobmenue). OdopmieHue 1adopaTopHol paboThI,
HOJrOTOBKA K 3allIUTe.
Paszpnen 7. KadecTBeHHbIe peakiuu 00HAPYKeHHS] HEOPTaHUYEeCKUX M OPraHMYeCKHUX BellecTB
Tema 7.1. IIpakTuyeckoe 3ansitue Ne 19 KadyecTBeHHbIe XUMHYECKHE PeaKI[UH, XapaKTepHbIe JIJIA OK 01, OK
OOHapyXeHU | OOHApY:KeHHs] KATHOHOB. 02
e IpakTnyeckoe 3ansitue Ne 20 KayecTBeHHble XUMHMYECKHE PEAKUMH, XapaKTepHbIe sl
HEOPraHU4YeCK | o0HapyKeHUsI AHHOHOB.
HUX KaTHOHOB | JlaGopaTtopHoe 3ansaTHe Ne 11 AHajquTH4YeCKHe peaKIuy KATHOHOB U AHUOHOB.
Y aHMOHOB
CamocrositeibHast padora Ne 15 Odopmienue nabopaTopHO-TPAKTUUECKOM pPadoOTHI,
noArotToBka k 3amure. [loaroroBka cooOmieHus (KOMIBIOTEPHOW MPE3CHTAIMH) IO TEME:
«Knaccuduxanms KaTHOHOB U AaHUOHOB).
Tema 7.2. IIpakTuyeckoe 3anaTue Ne 21 KavecTBeHHble XMMHUYeCKHe PeaKIUM, XapaKTepHbIe 1JIf OK 01, OK
OOHapyxeHU | oOHApY:KeHHsI OTAETbHBIX KJIACCOB OPraHMYeCKMX COeTHHEHHii: (PeHO0JI0B, AJILIETH/IOB, 02,
e KpaxMaJia, YKCYCHOM KHCJI0Tbl, AMUHOKHCJIOT U Jp. JIP 01, JIP
opranuyecku | IIpakTudeckoe 3ansitue Ne 22 /leHaTypanus 0eJIKOB NPH HATPEBAHUM, IBETHbIC PeaKIUH 02, MII1 01,
X BEIISCTB 0eJIKOB. MII 02, ITP6
OTIEIBHBIX CocraBieHne KaueCTBEHHBIX peakiuil oOHapy>KeHHs OPraHMYEeCKHUX COEJUHEHUH OTIEeNbHBIX 01, TIP6 02,
KJIACCOB C KJIACCOB. I1P6 03
UCIONB30BaH | JlaGopaTopHoe 3aHaTHe Ne 12 KavecTBeHHble peakluM Ha OTAeJbHbIE KJIACCHI
neM OpPraHU4YeCKHUX BelleCTB.
Ka4CCTBCHHBI | CamocTosiTeibHasi padora Ne 16 Odopmienue 11abopaTopHO-IPAKTUYECKONH pPaOOTHI,
X peaKuui MOJAroTOBKA K 3amuTe. [loaroroBka cooOieHus (KOMIbIOTEPHOM Npe3eHTanum) rno reme: « Poib
Oeka B MULIEBOM MPOMBIIIJIEHHOCTH Y.
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IIpodeccnonabHO-OPUEHTUPOBAHHOE COJePKAHME (COMEPKAHUE PUKJIATHOTO MOIYJIs1)
Paznea 8. Xumus B ObITY M IPOM3BOACTBEHHOM 1eITeJIbHOCTH YeJIOBeKa 6 2
Tema 8.1. IIpakTuyeckoe 3ansaTue Ne 23 DJkoJiornyeckasi 60e30MaCHOCTh MOC/AEICTBUHA ObBITOBO M 2 OK 01, OK
Xumus B NPOU3BOICTBEHHOM /1eITeJILHOCTH YeJ10BeKa, CB3aHHAs ¢ epepadoTKOil BellecTB. 02, OK 04,
OBITY U IIpakTuyeckoe 3ansitue Ne 24  Keiicbl (¢ yuerom Oyayuieii mnpodeccHOHATbHOM 2 OK 07,
MIPOU3BOJICTBE | AeATEJHLHOCTH) HA aHAJM3 MH(OPMAIUM 0 NPOM3BOJACTBEHHOH IeATEJIbHOCTH 4eJI0BeKa, JIP 01, JIP
HHOMU CBSI3AHHOM ¢ TmepepadOTKOIl M MOJyYeHHEM BellecTB, a TaKKe ¢ IKOJOTHYeCKOu 02, MII 01,
JIEATEIILHOCTH | 0€30MaCHOCThIO. MIT 02, ITP6
YeIIoBEKa INpakxTuyeckoe 3ansitue Ne 25 3ammura keiica: IlpencraBienne pe3y/ibTATOB pellleHHs 2 01, TIP6 02,
KelCcoB (BBICTYIUIEHHE ¢ Pe3eHTaLnel) I1P6 03
CamocrosiTeabHas padora Ne 17 OdopmiieHne npakTUdeckoi paboThl, MOArOTOBKA K 3alllUTe 2
KEHNCOB.
Paznen 9. HccaenoBanue 1 XUMHUYECKHiIT aHAJIN3 00beKTOB OMoc(epbl 13 11
Tema 9.1. Jladoparopnoe 3ansiTue Ne 13 OcHOBBI J1a00paTOPHO NPAKTUKH. OK 01, JIP
OcHoBBI JlaboparopHass mocyga M XUMHYECKHE peakTUBbl. (OCHOBHBIC J1a0OPATOPHBIE OMEPALIUU. 01,
naboparopHo | JlJaboparopHoe oOopynoBanue. TexHuka O€30MaCHOCTH W TpaBWia pabOThl (MOBEICHUS) B JIP 02, MII
! IPakTUKHU B | JabopaTopuu. 01, MII 02,
npodeccuona | IMpakruyeckoe 3ausitue Ne 26 THNOBbIE PacyeThl M0 TEMATHKE YKCIHEPUMEHTA (BBIXOJ 2 ITP6 01,
JBHBIX NPOAYKTA PeaKIuH, MAcca HABECKH, 00beM). I1P6 02,
nabopaTopus | CamocTosiTebHAast padora Ne 18 Odopmienue nabopaTOpHO-TIPAKTUUYECKOH paboTHl, 4 | 11P6 03,
X noaroToBka k 3ammre. Odopmienue 6ykneros no teme: « Th B mabopaTopuu XumMum» I1P6 06
Tema 9.2. Conep:xanue yyeOHoro marepuana: Kinaccudukanuus mpo6 BoJbI 1O BUAY U Ha3HAUYEHHUIO, OK 01, OK
XUMHUYECKUH | UCXO/d U3 €€ XMMHUYECKOro cocraBa. OpraHosientudyeckue CBOMCTBa (3amax, MpO3pavyHOCTb, 02, OK 07
aHayu3 Mpo0 | IBETHOCTb, MYTHOCTb) BOABL. KHCIOTHOCTh M mIienoyHOCTh BOAbL. pH cpenbl U meronabl ee IIK 1.2, TIK
BO/JIBI onpezaeneHus. JKecTKocTs BOIBI U METOABI €€ onpeesieHns. CylllHOCTh METOAAa TUTPOBAHUS. 2.2, JIP 01,
Buel sxecTKOCTH BOJIBI (BpeMeHHas U MOCTOsiHHAsA). JKecTKOCTh BOJIbI KaK MPUYHMHA BBITIAJACHUS JIP 02, MII
0CaJIKOB MM 00pPa30BaHUS COJICOTIONKEHUN, UIMEIOLINX MECTO B OBITY M Ha IIPOU3BOJICTBE. 01, MII 02,
CoctaB coyieil, BBI3BIBAIOIIMX JKECTKOCTh BOJbI. XHMHUYECKHE TIPOLIECCHI, YCTPAHSIOIINE I1P6 01,
JKECTKOCTb  BOJbl. YpaBHEHUS XUMMUECKHUX PEAKLUH, WUIIOCTPUPYIOIUX IPOLECCHI, I1P6 02,
MIPOUCXOSAIINE TTPH YCTPAHCHUH JKECTKOCTU. Y CTpaHEHHE BPEMEHHOM JKECTKOCTH OBITOBBIMHU H I1P6 03
XUMHUYECKHUMHU crioco0amu. CriocoObl yCTpaHEeHHUsI TOCTOSHHON KECTKOCTH.
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IpakTnueckoe 3anaTue Ne 27 CnocoObl BBIPpAKEHUS KOHIEHTPAIlUUM PACTBOPOB:
MaccoBas J10Jisl PACTBOPEHHOI0 BellecTBAa, MOJISIPHASA H MOJIJIbHAsE KOHIeHTpauuu. Tutp
pacTBopa.

I[IpakTuyeckoe 3ansitue Ne 28 Pacuer KOHUEHTpaluii 3arpsi3HAIOMIMX BelIECTB M HMX
CpaBHEHHeE C NpeaebHO qonycTUMbIMUA KOHIeHTpauusivu (IT11K).

JladoparopHoe 3ansaTue Ne 14 OnpeesieHne skeCTKOCTH BOJbI H CIIOCOOBI €e YCTPAHEeHUsl.

CamocrtositenbHas padora Ne 19 PabGota ¢ nurepatypoii u HTepHET-pecypcaMu, MOATOTOBKA
COOOIIIEHUH U TIPE3EHTAIIUN 110 TEMAaTHKE.

Tema 9.3. Coaep:xxanue yueOHoro marepuaja: KauecTBeHHbI XUMUUYECKHI COCTAB MPOJYKTOB MUTAHMUSL. OK 01, OK
Xumunueckuii | Bemectsa, danscudunupyromume npoayKThl MUTaHUS, W BEIIECTBA, 3arPS3HSIONINE TPOITYKTHI 02, OK 07
KOHTPOJIb nutanud. OnpeneneHue 3arps3HAOIMX XUMUYECKHUX BEIIECTB B MPOAYKTaxX MHUTAHMUS, IIK 1.2, TIK
KadecTBa ONPEEIICHUE BEIIECTB, HE 3asBJICHHBIX B COCTABE MPOAYKTOB IMUTAHUS. 2.2, JIP 01,
OpPOAYKTOB IpakTnyeckoe 3ansaTue Ne 29 OpranuyecKkue U HeOpraHuYeCcKHue BellecTBa, BXOAsIIIUE B JIP 02, MIT
IATAHUS COCTAB NMPOAYKTOB MUTAHMS. 01, MII 02,
Omnpenenenue coctaBa 0Jr0/1 Ha COJEP>KaHUE MAKPO U MUKPOIJIEMEHTOB. I1P6 01,
Jladoparopnoe 3ansitue Ne 15  HcciaenoBaHue mNpoAYKTOB MNHUTAHUS HA HaJIUYHe 11P6 02,
YIJIEBOIOB. ITP6 03
CamocrosiTeibHasi padora Ne 20 PaGora ¢ nuteparypoit 1 HTepHeT-pecypcamu, MOArOTOBKA
COOOIIEHUH U TIPE3EHTAIIM 110 TeMaTHKE.
Tema 9.4. Conep:xanue yyedHoro matepuana: Knaccupukaius nous 1o BUay U Ha3HAYEHUIO, UCXOS U3 OK 01, OK
XUMHYECKUN | XUMHUECcKoro cocTaBa. nentudukamust mpoObl MOYBHI 0 €€ XMMHUYECKOMY COCTaBY, ONUCAHUE 02, OK 07,
aHanu3 npo0 | BOBMOXKHOCTEH ee mpuMmeHeHHs. TpeOoBaHMs K KayecTBY MOYBBI PA3TMYHOTO HA3HAYEHUS. JIP 01,
TOYBBI Onucanre 0COOEHHOCTEHN MCIOIB30BaHUS TIOYB B 3aBHCHMOCTH OT THIIOB, CITIOCOOBI YITyUIICHUS JIP 02, MII
KauecTBa IMOYB B 3aBUCHMOCTH OT HazHaueHWs. OONacTh HUCHOIB30BAaHUS OPraHUYECKUX 01, MIT 02,
y10OpeHuit B 3aBUCUMOCTH OT Kaue€CTBEHHOro cocTaBa. OnucaHue OpraHMuecKuX yJI00peHui u I1P6 01,
UX IPUMEHEHHUE B 3aBUCUMOCTH OT COCTaBa II0YBLI U €€ Pa3HOBUIHOCTH. I1P6 02,
IIpakTuyeckoe 3ansiTue Ne 30 O6s1acTu Ha3HaYeHUs (IPUMEHEHNsI) OYBBI. I1P6 03

O6nactn Ha3HaveHHs] (MPUMEHEHHWs) TOYBBI, UCXOMS W3 KAa4eCTBEHHOTO M KOJMYECTBEHHOTO
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coctaBa. Posib HEOpraHMYECKUX BEILECTB B KaUECTBE MUHEPAIbHBIX YAOOPEHUH, ylIydIlIuTenen
nouBbl. COCTaB MUHEPATBHBIX YIOOPEHUH U X MPUMEHEHHE B 3aBUCUMOCTH OT COCTaBa MOYBHI
U ee pa3HOBUIHOCTH.
CamocrtositenbHas padora Ne 21 PabGota ¢ nurepatypoii u lHTepHET-pecypcaMu, OArOTOBKA 2
COOOILIEHUH U MPe3eHTalUi 110 TEMaTHKE.
Tema 9.5. Conepxxanue yueOHoro marepuana: VccienoBanusi o0beKkTOB O6uochepsl. Meroapl moucka, | 2 OK 01, OK
HccnenoBanu | aHanmsa U 00paObOTKH HHPOPMAIIMKM B Pa3JIMYHBIX HCTOYHHKAX. 02, OK 04,
€ 00BEKTOB IpakTuyeckoe 3anaTue Ne 31 HccienoBanne 00beKTa HA KHMCJIOTHOCTb, WIEJOYHOCTD, 2 OK 07
onochepsl XHMHYECKHI COCTAB (3arpSI3HUTEIH, MAKPO- M MHUKPOJJE€MEHThI). K 1.2, TIK
OreHKa KayecTBa HCCIISTyeMOro 00beKTa, UCXOMS U3 PE3yJIbTaATOB XUMUYECKOTO aHAJIM3a 2.2, JIP 01,
IlpakTu4eckoe 3ansiTue Ne 32 1 JIP 02, MIT
HToroBasi KOHTPOJILHAs padora 6 01, MII 02,
I1P6 01,
CamocrositesnbHas padora Ne 22 Pabora ¢ nuteparypoid 1 UHTepHET-pecypcaMu, MoAroTOBKa 1 | IIPG 02,
COOOIIIEHUH U MPE3EeHTAIUI 110 TeMaTHKe. I1P6 03
3a 2 cemecTp: 16 |39 |14 | 35
NUTOIO 3A 2 CEMECTP: 104
UTOIO:
40 |63 |30 | 67
200
IIpomexyTouynas arrecranus (3K3aMeH) 8
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3. YCIOBHUSI PEAJM3AIIMMA PABOYEW ITPOT'PAMMBI
YUYEBHOI'O IPEIMETA

3.1. MarepuajabHO-TeXHHYECKHE YCJIOBHS peaTu3aluy MNPOrpaMMbl
yueOHOro npeamera

Jlnst peanu3anyy IporpaMMbl y4eOHOTO peMeTa B HAIMYNU KaOMHET: XUMUS,
TabopaTopusi: XUMHUS JUIsl TIPOBEACHUS 3aHATUN BCEX BHUIOB, MPEAYCMOTPEHHBIX
0o0pa30BaTeNpbHOM MPOTrpaMMON, B TOM YHCIE TPYIIOBBIX M HMHIWBUIYaTbHBIX
KOHCYJIbTAIMH, TEKYIIEro KOHTPOJS M MPOMEXKYTOYHOM aTTeCTallud, a TakkKe s
CaMOCTOSITENTFHOM U BOCIIUTATEILHON PaOOTHI.

MatepuaabHO-TEXHUYECKas 6aza KabuHeTa COOTBETCTBYET

JEHCTBYIOIUM CAaHUTAPHBIM U POTUBOIMOKAPHBIM HOPMaM.

MarepuanbHO-TEXHUUECKOE OCHAIlleHne KaOuHeTa: XUMMH, JabopaTopuu:

XUMHNHU

Kabunet: xumus,O0opynoBaHue:

nmaboparopus: KomneioTep craiimoHapHsl-1

XAMUS [TpunTep — 1

Jlocka yaeHnueckas - 2

Mojenu KpUCTaNTNYECKHX PEIIeTOK U OpraHMYeCKHUX BelecTs - 12
KoJeKun moJie3HbIX HCKOTTAeMBIX, MUHEPAIOB i METAJUIOB - 3
YueOHbIe MIaKaThl MO U3Y4YeHUIO XUMuH - 20

ArTedka nepBoil moMoIu padboTHukam - 1

HarnsigHoe mocoOue st caMOCTOSITENBHBIX paboT - 6

Harussmaoe mocooue Jiis 1ab0paTopHO - MPAKTHIECKUX padoT - 6
HarmnsiHoe mocoOue JuIst aTTecTaliu CTYJeHTOB — 6

CTOJI IS BECOB — 2

Croun 11 TUTpOBAHUSA - 2

Ctot 1abopaTopHbIi pabouwii - 2

Cron ocTpoBHOH — 4

CToJ MPUCTEHHBIN - 3

Cron-moiika JIAB-ITPO MO30 - 2

[[kad BBITSX)HON U1 MyenbHbIXTIeueii-1

[xa¢ BeITSKHON — 1

Kpecio — 20

[[xad ms 1abopaTOpHON TTOCYIHI - 2

[xad nns oxexasl — 1

[Ixad st XxpaHEHUS] pEaKTHBOB- 2

Cymunka Juis npooupos - 2

Xumudeckast mocysa (JlaboparopHasi):

MPOOUPKH, KOJIOBI, BOPOHKU, XMMHUYECKHE CTaKaHbI, IITATUBHI, JEpIKaTEelH,
MUTIETKH, OFOKCHI, CTUPTOBKH, MEPHAs TIOCY/a, YaIlIKH! JIJTsl BRITTAPHUBAHHUS,
CTYIKM U TECTHK, HpOOHMPKOCYIINTENb, NPOOHpKOAep)kaTelb. PacxonHble
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MaTepHalbl: XUMUYECKHE PEaKTHBBI, HA0OphI: «Illemoumy

«Oprannueckue BenecTay, «O0pasibl HEOPraHUIECKUX BEIIECTBY,
«I["anorenunbry, «Cynbdatsl, CyabPUThI, Cyabduab, «I agoreHbn,

«Metaisl 1 okcubly, «Hutpatey, «Coenunenus: xpomay, «MHAUKATOPH.
[lepuonuueckas cucrema /. . Menneneena;

[I1akaThl 10 OPraHUYECKON U HEOPTaHUYECKOW XUMUMU.

MHCTPYKIIMOHHBIE TEXHOJIOTHYECKHE KapThl, JEMOHCTPAIMOHHBIE YYCOHO -
HarJIsSIAHBIE TIOCOOMS, KapThl, IUIAKAaThl, JAUAAKTHYECKUM U Ppa3aaTOYHBIN
MaTepUaIbl.

B Hanuuuu crnenyrolmuii nepedyeHb KOMIUIEKTa JIMIEH3MOHHOIO M CBOOOJIHO

PaCcpoCTpaHACMOIO IIPOIrPaMMHOI'O obecrieueHus.

Ne HanmeHoBaHMe JUIIEH3MOHHOTO U CBOOOJHO  PacHpOCTPaHSIEMOTO

n/n MpOrpaMMHOTO  OOecrieueHus, B TOM  UHCIE€  OTEYECTBEHHOTO
MIPOU3BOJICTBA

1 Oducnoe 10 u3 cocraBa makera Microsoft Office 2019

2 Omneparmonnast cucrema Microsoft Windows 10 mist o6pa3oBatenbHBIX
Opra”Hu3anuin

3 AHTHBHpYCHOE NporpaMMHoe obecnieuenne Kacnepckuit

3.2. TpeOoBaHMS K KAIPOBbIM YCJIOBHUAM peau3alnu

Peanuzanus oOpa3oBaTenbHOM mporpaMmbl 00eCIIeYMBAETCs MeJarornueCKUMU
pabOTHUKaMHU KOJJIE)KAa, a TaKXKe JIMIAaMH, NPHUBJICKAEMbIMU K pealu3aluu
00pa30BaTeNbHOM MPOrpamMmbl, B TOM YHCIIE U3 YUCIIA PYKOBOJIUTENEH U paOOTHUKOB
OpraHu3alvii, HamnpaBJIeHUE JEATEIBHOCTH KOTOPBIX COOTBETCTBYET 00JIacTH
npodeCCUOHAILHONW ~ JIESITEIbHOCTH W HMEIOUIUX CTax paboThl B  JTaHHOU
npodheCCHOHAIBHOM 001aCTH HE MEHee 3 JIeT.

[lenarornyeckue pabOOTHUKHM, NPHUBJICKAEMbIE K peagu3alydyd MPOTPaMMBbl
NOJIy4aroT JIONOJHUTENIbHOE IMpodeccnoHanibHoe 00pa3oBaHUE [0 MPOrpaMMam
NOBBILICHHSI KBaTHPUKAIMKN HE pexke | pa3a B 3 roja, ¢ yueToM pacIlIupeHHsl CIIeKTpa
npo(ecCHOHANbHBIX KOMIETEHIMH, B TOM 4Yuciae B (opmMe CTaXUPOBKU B
OpraHu3alMsIX, HaNpaBiIeHHE JCSITEIbHOCTH KOTOPBIX COOTBETCTBYET 00JIacTH

po¢heCCUOHANILHON JIEATEIIbHOCTH.
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Jlonss ~ memarornyeckux — paOOTHMKOB,  OOECHEYMBAIOIIMX  OCBOCHHUE
00yJaromuMucs MpoQecCHOHATBHBIX MOJYJIEH, UMEIOIUX ONbBIT JACATEIBHOCTH HE
MEHee TpexX JeT B OpraHu3alMsX, HaMpaBICHUE JEATCIBHOCTH KOTOPBIX
COOTBETCTBYET 00JacTH MPOPECCHOHAIBHONW JESITCIIbHOCTH B OOIIEM dYHCIIe
MEeAarornYecKuX paOOTHUKOB, PEATM3YIONINX MPOTpamMMbl MPOodecCHOHATBHBIX

MoyJieil 00pa3oBaTeIbHOM MPOTPaMMBbI, COCTABIISIET HE MEHEee 25 MPOLIEHTOB.

3. 3. UndopmaunoHHoe odecnevyeHue o0yueHHUsl.

JIyist peanu3anuu MporpaMMbl KaKIbIH 00yJaroIIuiicss 00ecreyeH TOCTYIOM K
0a3zaM JaHHBIX U OMOIMOTEYHOMY (POHTY 0Opa30BaTEIbHOM OpraHu3aliu.

bubnuoTeunsiit poHT UMEET NIeYaTHbIC W/WIIK 3JIEKTPOHHBIE 00pa30BaTEbHbIC
U UH(POpPMAIIMOHHBIE PECYpPChl, PEKOMEHIOBAaHHbIE JJIsI KCIOJIb30BaHUS B
o0pa3oBaTeIbLHOM MPOIEcce, HE CTaplle MSATH JIET C MOMEHTA U3/IaHus.

[lepeuyeHb yuyeOHBIX U3AHUM:

1. AHanuTHYeCKass XUMUS  ydeO. JJIs CTyA. YUpexIeHUU cpen. npod.
oOpazoBanus / [FO.M. I'ny6koB, B.A. ['onoBaueBa, I0.A. Edpumona u ap.] ;mox pexn.
A.A. Umenko. — M. : U3naTenbckuit ieHTp «Akagemus», 2019

2. bemnk, B.B. ®usnueckas u xomonaHas xumusa / B.B. Bemuk, K.H.
Kuenckas.- M.: U3narenbckuii ueHTp «Akaaemus», 2019

3. AxmeroB H.C. O6mias u Heoprannueckas xumus. / H.C. AxmeroB. — M.:
N3narensckuii neHTp «Axkamemus», 2019

4, Bonbxun B.B. O6mas xwumwus. OcHoBHOM kypc / B.B. BombxunH. —
[Tepms, 2019

S. [TerpoB A.A., bamesn X.B., Tpomenko A.T. Opranuyeckass xumus /
AA.

JlononHuTENBHAS IUTEpATYpA:
1. baunos, JI. H. Xumusa: yueonuxk mns CIIO / JI. H. baunos, W. JI.
[lepdpunona, T. B. CokomoBa. — 2-¢ uzn., crep. — Cankr-IlerepOypr: Jlanp, 2021.
— 260 c. — ISBN 978-5-8114-7904-7.
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2. Taopumensa O.C., OctpoymoB W.I. Xumus npns mpodeccuit u
CHELHMATBHOCTEH TEXHUYECKOro Npouist: y4eOHUK AN CTyA. YUPEKICHHH Cpel.
npod. obpazoBanus. — M., 2019.

3. Tabpuensiu O.C., OctpoymoB WU.I'., OctpoymoBa E.E. u ap. Xumus nns
npodeccuii U CreUaATbHOCTEH €CTECTBEHHO-HAYYHOTO TMPOQWIIS: YUeOHHUK IS CTY/.

yupexJIeHui cpe. mpod. odpazoanus. — M., 2020.
26
4. Tabpuensa O.C., OctpoymoB W.I'., CmagxoB C.A., Jlopodeera H.M.

[TpakTukyM: y4eb. mocoOue s CTyA. YUpEeKIeHHH cpen. mpod. oOpa3oBaHUS. —
M., 2021.

5. T'abpuensiu O.C., OctpoymoB WN.I'., CnagkoB C.A. Xumus: nocobue s
moaroroBku k EID: ydeb. mocobue I CTyA. YUYpexkaeHUU cpera. mpod.
oOpazoBanus. — M., 2014.

6. I'a6puensn O.C., JIbicoBa I'.I'. Xumus. TecTol, 3a1auu U yIIpaKHEHHS: yaeO.
mocoowue I CTY. yUpexaeHul cpeal. mpod. oopazoBanus. — M., 2014

7. T'yceBa, E. B. Xumus mna CIIO: yueOHO-MeToauueckoe mocobue / E. B.
['yceBa, M. P. 3uranmmna, /[. . Kynukoa. — Kazans: KHUTY, 2019. — 168 c.

8. Uepnukosa, H. FO. Xumus B 1OCTYMHOM HM3J10KE€HUU: YU4eOHOE mocodue ams
cno / H. 1O. YepnukoBa. — 2-e usn., crep. — Cankr-IlerepOypr: Jlanp, 2022. —
316c.

HNurepHer- pecypcebl:

1. hemi.wallst.ru - «Xumus. O6pa3oBaTENLHBINA CAUT JIJISI ITKOJILHUKOBY

2. www.alhimikov.net - O6pa3oBaTenbHbIN CalT A5 MIKOJIHHHUKOB

3. chem.msu.su - DiekTpoHHas ONOIMOTEKA IO XUMUH

4. www.enauki.ru — WHTepHeT-u3gaHue JUis yuutenei «EcTecTBeHHbIC
HAYKU»

S. 1september.ru - metomuueckas razera "IlepBoe ceHTSIOps"

6. hvsh.ru - sxypran «Xumust B IIKOJIE

7. WwWw.hij.ru -«Xumus u
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4. KOHTPOJIb 1 OLHEHKA PE3YJIbTATOB OCBOEHHS YUEBHOI'O
MMPEAMETA

KoHTposilb ¥  OlIEHKa OCBOGHHMS NPOrpaMMbl  Y4eOHOro MpeaMeTa
pacKpbIBaIOTCA Yepe3 YCBOCHHbBIC 3HAHUS U MPUOOPETECHHBIE 00YYAIOIIUMUCS YMEHHUS
W HaBBIKM , HampaBJeHHblE Ha (OPMHUpPOBAHUE OOIMMX U MPOPECCHOHATBHBIX
KOMIIETCHIIUM, KOTOpbIE€ CHUHXPOHM3UPYIOTCS C TMPEAMETHBIMH  pe3yJbTaTaMu
OOyYeHHS ¥ TMYHOCTHBIMU PE3YJIbTaTAMH BOCTIUTAHHUS.

JIJist KOHTPOJISI ¥ OLIEHKH Pe3yJbTaTOB 0Oy4EeHHs MPEeayCMOTpPEH BbIOOp hopm
¥ METOJIOB C YYETOM MPO(EeCCHOHATBHON HAMPaBICHHOCTH O0YUEHUS 10 MPOTrpaMMe

y4eOHOTro MpeIMeTa.

Kox u naummenoBanme| Paznen/Tema Tun oreHoYHBIX MEPONPUATUN
dbopMupyeMBbIX
KOMIIETEHIINI
OK 01.BeiOupats| Paznen 1. Temsr: 1.1, 1.2. YcTHBIN U QPOHTATBHBIHN OIPOC,
CIoco0bI pemenus| Paznen 2. Temsr: 2.1, 2.2. OneHka BBIOJIHEHUS JTaOOPATOPHBIX U
3aja4 Paznen 3. Temni: 3.1,3.2, 3.3. MPAKTUYECKUX pabor (pemeHus]
poQecCHOHAIbHON Paznen 4. Temsr: 4.1,4.2,4.3. | KaueCTBEHHBIX, pacUeTHBIX,
JIeSITETbHOCTH Paznen 5. Temsi:5.1, 5.2. poeCCHOHAIBHO OPUEHTHPOBAHHBIX
MIPUMCHHUTEITHHO K Pasnen 6. Temsl: 6.1, 6.2. 3amay);
pa3JIUYHBIM Pazgen 7. Temnr: 7.1., 7.2. OIICHKA TSCTOBBIX 3aJaHHI;
KOHTEKCTaM Paznen 8. Temsr: 8.1. OlIEHKa KOHTPOJIbHBIX padoT;

Pazgen 9. Temsbr: 9.1,9.2., 9.3| BBINOJIHEHHBIX IPOEKTOB;

9.4.9.5. OIlEHKa BBITIOJIHEHUS JOMAIIIHUX|

CaMOCTOSITENLHBIX PadoT;
HaOJII0/IEHUE U OLIEHKA PEelIeHUs KelcH
3a/a4; HaOJIIOJeHUE U OLIEHKA JIeJIOBOMH]

UTPBI;
OLICHKAa BBIIIOJIHEHUSI WHTEPAKTHBHBIX
3a1aHUI
OK3aMeH

OK 02.Mcnons3oBats| Paznen 3. Temsrl: 3.2, 3.3. YcTHBIM 1 GpoHTATBHBIN onpoc,

coBpeMeHHbIe cpeacTBal Paznen 4. Temsl: 4.2, 4.3. OneHka BBIOJIHEHUS! TaOOPATOPHBIX U

noucka, aHanm3za W Paszgen 5. Temsr:5.1, 5.2. PaKTHYECKHUX pabot (pemeHus

WHTEpIpeTauu Paznmen 6. Temsr: 6.1, 6.2. Ka4EeCTBEHHBIX, pacUETHBIX,

UHpOpPMALIUHU U Paznen 7. Temsr: 7.1., 7.2. npo(eCCHOHATTBHO  OPUEHTUPOBAHHBIX

MH(pOpMalMOHHbBIE Paznen 8. Temsr: 8.1. 3aj1ay);

TEXHOJIOTUH aas Pazmen 9. Temser: 9.2., 9.3 oleHKa TECTOBBIX 3aJaHHIL;

BBITTIOJTHEHUS 3amadl 9.4.,9.5. OIICHKA KOHTPOJIBHBIX padoT;

npodeccuoHaIbHON BBITIOJIHEHHBIX IIPOEKTOB;

JeSITEIIbBHOCTH OLICHKa  BBINOJHEHUS  JIOMAIHUX

CaMOCTOSITENILHBIX PadoT;
HaOJII0/IeHNE U OIIEHKAa pelIeHHs KelcH
3a/1a4; HAOJIIOZICHUE U OIICHKA JIeJIOBOMH]
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UTPHI;
OIICHKA BBITIOJHEHUS HMHTEPAKTHBHBIX
3aJaHui
OK3aMeH

OK 04. D¢ddexruBno
B3aUMO/ICIICTBOBATh M
paboTarh B KOJJICKTHUBE
U KOMaHjie

Pasnen 8. Temsr: 8.1.

Pazgen 9. Temnr: 9.4.,9.5.

YcTHbI 1 GpOHTATBHBIN OMPOC,
OmeHKa BBIOJTHEHUS JIAOOPATOPHBIX M
MIPaKTUYECKUX pabort (pemienus
Ka4eCTBEHHBIX, pacCUeTHBIX,
po(eCCUOHATIBHO  OPUEHTUPOBAHHBIX
3a/1ay4);

OLICHKA TECTOBBIX 3aJaHMIL;
OLICHKA KOHTPOJIBHBIX PadoT;
OLIEHKa KOHTPOJIBHBIX padoT;
BBIIIOJTHEHHBIX IIPOEKTOB;
OLICHKAa  BBIMOJHEHUS
CaMOCTOSATENILHBIX PadoOT;
HaOJr0/IeHNE M OIEHKA PEIICHUST KeHcC-
3a7a4; HaOJIO/IEHHE M OLIEHKA JIEJIOBOM
UTPBI,

OLICHKAa BBINOJHEHHUS HHTEPaKTHBHBIX
3a1aHUI

JOMaIIHUX|

OK 07.CogxeticTBOBAaTH

Pa3zgen 6. Temnr: 6.1.

COXPAaHEHHUIO Pazpen 8. Temsr: 8.1. YcTHBIN U GpOHTANIBHEIN Onpoc,
okpyxaromei  cpenpl,| Paznen 9. Temsbr: 9.1,9.2., 9.3 Onenka BbINOJHEHUS JTA00OPATOPHBIX U
pecypcocOepexeHH, 9.4.95. MPAKTUYECKUX pabor (pemeHus]
MPUMCHSTh 3HaHUS 00 Ka4eCTBCHHBIX, pacyYeTHBIX,
W3MEHEHUU  KIIMMaTa, npo(hecCHOHATLHO OPUEHTUPOBAHHBIX
IIPUHIIUIIBI 3aj1a4);
OepexIINBOro BBIMIOJTHEHHBIX ITPOEKTOB;
MPOU3BOJICTBA, OIICHKA  BBITIOJHEHUS  JIOMAITHUX
s heKTUBHO CaMOCTOSITENLHBIX PadoT;
JIeHCTBOBATH B OIICHKA BBITIOJIHEHUSI HHTEPAKTUBHBIX]
Ype3BbIYaHBIX 3aJlaHUN
CUTYaITUSIX
I[IK 1.1. Bemonaars Paszgen 1. Temsr: 1.2.
TEXHOJIOTHYECKHE Pasgen 3. Temsr: 3.2, 3.3. . .

Y CTHBIN U MUCHbMEHHBIHN 0Mmpoc,
onepauuu Paznen 4. Temsr: 4.3.

nabopaTOpHbIE W TPAKTUYECKHE
IIPOU3BOJICTBA Paznen 5. Temsr:5.1, 5.2.

paboThl, TECTUPOBAHUE,
npoaykToB nutanus u3l Pazmen 6. Temsr: 6.1, 6.2.

KOHTpOJbHas paboTa
MscHOro  coipbst Bl Pazmen 9. Temsr: 9.2.,9.3..9.5.
COOTBETCTBUU v
TEXHOJIOTUYECKUMHU
WHCTPYKITUSMHU.
JIP 01, JIP 02
I[IK 2.2. IlIpoBoauts| Pazmen 1. Temsr: 1.2. YCTHBIN U TUCBMEHHBIN OIIPOC,
nabopaTopHble Paznen 3. Temsr: 3.2, 3.3. nabopaTopHble U IPAKTHYECKUE
UCCIIEI0BAHUS Paznen 4. Temsr: 4.3. paboThI, TECTUPOBAHHUE,
Ka4yecTBa v Pazgen 5. Temsr:5.1, 5.2. KOHTpOJIbHAs paboTa
Oe3omacHOCTH  ChIpbs,| Paznen 6. Temsr: 6.1, 6.2.
nonypadbpukaron n Paznen 9. Temsr: 9.2.,9.3.,9.5.
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TOTOBOM MNPOIYKLIMHU B
npouecce
MPOU3BOCTBA
MPOAYKTOB MMATaHUS]
JKHUBOTHOT'O
MIPOUCXOKICHUS.

JIP 01,JIP 02, JIP 03
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