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[Tpu pa3paboTke MpoOrpaMMbl MeXXIUCLIMTIMHAPHOTO Kypca B OCHOBY TTOJIOXKEHBI:
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1 ITIACIIOPT PABOYEN ITPOT'PAMMbBI YYEBHOT' O ITPEJJMETA

1.1 O6s1acTh NPpUMeHEeHHs MPOrPaMMBI

ITporpamma yueOGHOTro TipeZiMeTa (AUCIUIUIUHBI) « XUMHUSI» SIB/ISIETCS YaCThIO POrPaMMBbl
MOATOTOBKU CMELUaTMCTOB CpeHero 3BeHa B cootBeTcTBUM ¢ PI'OC no cneruansHoctu CITO
crieruanbHOCTH 23.02.07 TexHnyeckoe 00CTy>)KMBaHMe U PEMOHT aBTOTPAHCTIOPTHBIX CPe/ICTB.

1.2 Mecto AMCHMIVIMHBI B CTPYKType HpOrpamMMsbl TOJTOTOBKM CIIELjUaJiCTOB

cpequero 3sena YueGHoro mpeaMera (OYIL.07) — «Xumus» otHOCuTCH K 6a30BOil yacTh
00111e06pa3oBaTe/IbHOTO  [IMK/Ia TIPU  OCBOeHMM crieranbHocTeli CITO  TeXHOJI0rHYecKoro
nipousi.

1.3 Iles1 1 3aauM JUCHHUIUIAHBI — TPeOOBaHUS K pe3y/IbTaTaM OCBOEHHs AUCLIUTIIAHBL:

B pe3ynbraTe 0OCBOeHMsT yueOHOM [JUCIMIUIMHBI (Tipegmera) «Xumusi» (6a30BbIH
YPOBEHbB) 10/KHBI OTPaXkaTh:

1)  chopmMupoBaHHOCTH  TpeACTaBIeHUI: 0  XWMWUYECKOM  COCTaBJISIIOLeN
€CTeCTBeHHOHAYYHOM KapTHHbl MHUpPA, POMM XUMHM B T[I03HaHWU SIBJIEHUWW TPUPOJBI, B
(opMHUpPOBaHUM MBILLIEHUS] U KY/JAbTYPbl JIMUHOCTH, e€e (YHKLMOHAJIbHON TPaMOTHOCTH,
HeoOXOVMOM /1/1s PeleHHs] TIPaKTUYeCKUX 3a/lad M IKOJI0TUYeCKd 000CHOBAaHHOTO OTHOLIEHUS
K CBOEMY 3/I0POBBIO 1 TIPUPOJIHOU Cpejie;

2) B/aJileHre CHUCTeMOM XMMHYeCKWX 3HaHWM, KOTOpasi BK/IKOYaeT: OCHOBOIOJ/Iararoiiue
TIOHATHUST (XUMUYEeCKUW 3/IEMEHT, aTOM, 3JIeKTPOHHasi 000/i0uKa atoma, S-, p-, d-3/1eKTpOHHBIe
opbuTamM aTroMoOB, WOH, MOJIeKyJa, Ba/JeHTHOCTb, 3JeKTPOOTPHULATEILHOCTh, CTeleHb
OKHCJIeHUsI, XUMUYecKasl CBsI3b, MOJIb, MOJISIPDHAsl Macca, MOJISIPHBIN 00beM, YT/iepOIHbINA CKeJleT,
(yHKLMOHA/IbHAsl TpyNMa, pajuKaja, W30Mepus, WU30Mepbl, TOMOJOIMYEeCKUNA PpsAJl, TOMOJIOTH,
YTIEBOAOPO/bI, KUC/IOPO- U a30TCO/iepyKalljie CoeIMHeHNs], OMOIOTHUeCKA aKTUBHBIE BEIleCTBa
(yrneBogpl, >Kupbl, Oeykud), MOHOMep, MOJUMep, CTPYKTYPHOe 3BeHO, BLICOKOMOJEKYJspHbie
COeJUHEHMSs, KPUCTa//IMUecKas pelleTka, TUIbl XWMHUYECKHMX peakUuuid (OKHUCIUTeTbHO-
BOCCTAaHOBUTeJ/IbHBIE, 9K30- U SH/AOTepMHUeCKHe, peakluM HWOHHOro oOMeHa), pacTBOD,
3/1eKTPOJIUTHI, He3JIeKTPOJIUTHI, 3/1eKTPOJIUTUYECKast Jccouyanus, OKUCJIUTETb,
BOCCTaHOBUTE/b, CKOPOCTh XMMHUYECKOW peakLUM, XUMUUYeCKOe paBHOBECHE), TEOPUU U 3aKOHbI
(Teopusi XMMMUECKOTO CTpOeHHUsl opraHuueckux BemlectB A.M. ByriepoBa, Teopus
37IeKTPOJIMTUYECKON  [UCCoLMaliuy, Tepuoanueckui 3akoH [JI.MI. MeHpeneeBa, 3aKOH
COXpaHeHUsI MacChl), 3aKOHOMEPHOCTHM, CHMBOJIMUECKUWA SI3bIK XWMHUH, (HaKTOJIOrHUuecKre
CBe/IeHUs O CBOWCTBAaX, COCTaBe, TOAy4yeHWH W 0e30MacHOM MCII0/Ib30BaHUM Ba)KHEMILINX
HEOpPraHWYeCKHX M OPraHUUeCKUX BeIleCTB B ObITY U TIPAaKTUUECKOH /1esiTeJTbHOCTH Ue/lIOBeKa;

3) chopMHPOBAaHHOCTb YMEHHWM BBISB/IATH XapaKTepHble MPHU3HAKW U B3aUMOCBSI3b
W3y4YeHHbIX TOHSITHM, MPUMEHSITh COOTBETCTBYIOILME TIOHSITUSI TIPU OINWCAHWM CTPOEHUS] U
CBOMCTB HEOPraHWYeCKUX ¥ OpraHUuecKrX BelecTB U MX MpeBpall{eHuH; BbISBIATh B3aUMOCBSI3b
XUMUUECKUX 3HaHUM C TIOHATUSMUA U TpeJACTaB/leHUsIMU [IPYTUX eCTeCTBeHHOHAyUHBIX
TpeMeTOB;

4) chopMHUPOBAaHHOCTh YMEHWM HCI0/Ib30BaTh HAUMEHOBAHUSI XMMUUECKUX COeJUHEeHUM
MeXX/IyHapO/JIHOTO CO03a TeOpeTHYeCKOW W TPUK/IaJHOW XWUMWU W TpUBUA/bHble Ha3BaHUS
Ba)KHEMIIINX BellecTB (3TU/IEH, alleTU/ieH, TuleprH, ¢heHoJs, dopManbierus, yKCycHasi KUC/I0Ta,
[JIMLMH, YrapHbIM ra3, YIJIeKUC/IbId ra3, aMMHUaK, raiieHas W3BeCTb, HeralleHasi M3BeCTb,
MUTHeBasi Ccojla U APYTUX), COCTaB/ATh ()OPMYJibl HEOPraHMUeCKUX M OpraHMYecKUX BellecTB,
ypaBHEHUS] XUMHYeCKUX peakluid, OOBSCHATb WX CMBICT; TOATBEP)KAATh XapaKTepHbIe
XMMUUeCKUe CBOMCTBA BellleCTB COOTBETCTBYIOLIMMH 3KCIIePUMEHTaMHU U 3alUCSIMU YPaBHEHUM
XUMHUYECKUX peakLvii;

5) c¢hOopMHPOBAaHHOCTb YMEHMM YyCTaHaB/IMBAaTb MPHHA/IEKHOCTh H3ydeHHbIX
HEOPraHWUYeCKHX U OpraHhYecKuX BelecTB K Orpezie/ieHHbIM K/jaccaM U TpYyIaM COoeIMHeHHUH,



XapaKTepu30BaTh MX COCTaB U BaKHeHIlMe CBOMNCTBA; OMpefessiTh BUJbl XMMUUECKUX CBsi3eit
(KoBaseHTHasi, WOHHasi, MeTa/uIMuecKas, BOJOPOJHAas), THUIIbI KPUCTa/VIMYeCKUX peIIeTOK
Bell[eCTB; KIaCCU(PUIIMPOBaTh XUMHUUECKHe peaKliu;

6) B/iajeHHe OCHOBHBIMM MeTOJaMM HAy4YHOI'O TO3HaHUs BeIeCTB UM XUMHUYEeCKUX
sB/ieHnH (HabuttoieHre, U3MepeHue, SKCIIEPUMEHT, MO/IeTUPOBaHUE);

7) chopMUPOBAaHHOCTb yMEeHHM TPOBOAUTH pacyeThbl IO XUMHYECKUM (dopmysiaM u
ypaBHEHUsSM  XUMHUYECKMX  peaki[uii C  WCIOJb30BaHUEM  (U3NUYeCKUX  BeJIMUMH,
XapaKTepU3yIIIMX BellecTBa C KOJMYeCTBEHHOW CTOPOHBI: MacChl, oO0bema (HOpMasbHbIe
yCJIOBUSI) Ta30B, KOJIMYECTBA BeI[eCTBA; MCIOAb30BaTh CUCTEMHbIe XUMHWUeCKUe 3HaHUs Jis
TIDUHSTUS pPelleHUd B KOHKPETHBIX >KU3HEHHbIX CHUTYyalUsiX, CBS3aHHBIX C BellleCTBAMU U UX
TpUMeHeHUeM;

8) chopmupoBaHHOCTb yMeHUM TIJIaHUPOBAaTh U BBITIO/IHATh XUMUUECKUM 3KCTIePUMEHT
(mpeBpallleHUsi OpraHMYeCcKUX BelleCTB MPU HarpeBaHUM, TOJyuyeHUe 3TU/IeHa U HU3ydeHUe ero
CBOMCTB, KaueCTBEHHble peakLMu Ha ajbJerufibl, Kpaxmasa, YKCyCHYH KUC/OTY; JeHaTypaLus
0enKOB TpM HarpeBaHWM, LIBETHbIe peaKI[MM OeIKOB; MPOBOJUTH Peaklud WOHHOTO OoOMeHa,
orpefieiATh CpeJly BOAHBIX pPacTBOPOB, KaueCTBeHHbIE peaklM Ha cCyibdar-, KapOoHaT- u
XJIOPU/I-aHUOHBI, Ha KaTMOH AaMMOHHS; pellaTh 3KCIepuMeHTa/llbHble 3a/laud [0 TeMaM
"Metannel" u "Hemerannbl') B COOTBETCTBHH C TIPAaBW/IAMA TeXHHUKW 0e301aCHOCTH TpH
oOpalieHnd C BelleCcTBaMU M JlabopaTOpHBIM O00OOPYAOBaHWEM; TIPEJCTAB/ATh Pe3y/IbTaThl
XMMHUUECKOr0 SKCreprMeHTa B (hopMe 3amucu ypaBHEHHWW COOTBETCTBYIOLUX peakLuil U
(hopMynpoBaTh BHIBO/IbI HA OCHOBE 3THX pPe3y/bTaToB;

9) cdopMHPOBAaHHOCTb YMEHMSI aHAJM3UPOBAaTb XUMMUUYECKYyl0 HH(OpMaLHIo,
MOJIy4aeMyr0 U3 pasHbIX MCTOUHUKOB (CpeACTB MaccoBod HH(oOpMaluu, ceTb WHTepHET u
Aipyrue);

10) chopMHUpOBaHHOCTE YMEHHI COOJIFO/IaTh TTpaBWJia KOJOTMUYECKU Liernecoobpa3Horo
ToBeJileHUss B OBITYy W TPYJOBOHM [eATeJIbHOCTH B LIesIX COXPaHEHWs CBOEr0 3/0POBbSl U
OKpY>Katollleil TIPUPOAHON CpeJbl; YUUTHIBaTh OMACHOCTb BO3/[€HCTBUSI Ha >KHUBble OPTraHU3MbI
orpe/ie/ieHHBIX BellleCcTB, TOHUMasi CMbIC/I TIOKa3aTeJsis Mpe/ie/IbHOM JOMyCTUMOM KOHLIeHTpaluy;

1.3.1 [TIlnanupyeMble pe3y/ibTaThl OCBOeHHUS 001[e0Opa30BaTeNIbHOTO — TIpeMeTa
(aucuunmbbl) B cootBeTcTBUM ¢ PI'OC CIIO 1 Ha ocHoBe PI'OC COO:
OO61mMe KOMIeTeHIHH:

OK 01. BoibupaTh crmocoObl perleHust 3afau MpodecCHOHATBHON JesaTelbHOCTH,
TIPUMEHUTE/IbHO K Pa3/IMUHbIM KOHTEKCTaM.

OK 02. HMcnonp3oBaTh COBpeMEHHbIe CpefCTBAa IIOMCKA, aHaau3a U WHTepIipeTaluu
vH(popMaLMy, U WUH(OPMAaLMOHHbIE TEXHOJIOTMU [ BBINOJHEHUs 3ajad NpogeccuoHanbHOU
LesITe/IbHOCTY;

OK 04. D¢ddexTriBHO B3auMOZeliCTBOBATh U paboTaTh B KOJIJIEKTHBE U KOMaH/Ie;

OK 07. CopelicTBOBaTb COXPaHEHHIO OKpYJKawoleil cpefpl, pecypcocOepekeHHIo,
NpUMEHSITh 3HaHUsI 00 W3MeHeHWW K/MMaTa, TIPUHLUIBI Oepe)KMBOro TPOU3BO/ICTBA,
5(eKTUBHO /1eliCTBOBaTh B UpPe3BblYalHbIX CUTYyaLUsX;

JINYHOCTHBIE pe3y/IbTaThl 0CBOEHHS YUeOHOr0 mpeMeTa (FUCIHILUINHBI):

Koj muuHOCTHBIX
pe3y/IbTaToB peaju3anuu
NporpamMMbl BOCIMTaHUA

JIMYHOCTHBIE Pe3y/IbTaThI peaH3anin
nporpaMMbI BOCIIUTaHHA (JeCKPUINTOPbI)

CchopMUPOBaHHOCTb ~ MHPOBO33peHHsl,  COOTBETCTBYIOL[ETO
COBPEMEHHOMY YDOBHIO pa3BUTHSI HAyKH U OOIIeCTBeHHOMN
MPaKTHKWA, OCO3HAHHOTO Ha Juajore KylbTyp, a TaKxke JIPo 4
pa3MuHbIX (GOPM 0OIL[eCTBEHHOTO CO3HAHMSI, 0CO3HAHUSI CBOETO
MecCTa B MOUKY/IbTYPHOM MHDE;




JIMYHOCTHBIE pe3y/IbTaThl peaju3aniun
NMpOrpaMMbl BOCIIHTaHMA (JIeCKPUIITOPHI)

Koj mHYHOCTHBIX
pe3y/IbTaToB peajau3anuu
NpPOrpamMMbl BOCIIMTAHUA

CchopMUPOBaHHOCTb OCHOB CaMOPAa3BUTHSL M CAMOBOCITUTaHMUS B
COOTBETCTBHUH C 00II[eUe/I0BeUeCKMMHU 1IEHHOCTSIMH M HJjea/laMH
IPaXKIaHCKOTO 00IIecTBa; TOTOBHOCTH U CIIOCOOHOCTH K
CaMOCTOSTe/IbHOM, TBOPUYECKOU 51 OTBETCTBEHHOU
JesiTeNTbHOCTH;

JIPo 5

[TposiBjieHre HAaBLIKOB COTPYJHMUYECTBA CO CBEPCTHHUKAMHU,
JleThbMH MJIZIIIIEr0 BO3pacTa, B3POC/bIMH B 00Opa3oBaTe/bHOM,
00I111eCTBEHHO TI0JIe3HOM, yueOHO-HCC/IeI0BaTe/TbCKOM,
NIPOEKTHOW M APYTUX BH/AX [eATeTbHOCTH

JIPo 7

['OTOBHOCTL M CIIOCOOHOCTL K 00pa30BaHWIO, B TOM YHCIIE
camMoo0pa30BaHUIO, Ha TMPOTSHKEHHUU BCel >KW3HHU; CO3HATe/IbHOe
OTHOILIEHWEe K HernpepbIBHOMY 00pa30BaHUI0 KaK YCIOBHIO
YCITeIIHOM NpodeccoHaIbHOM 1 0011[eCTBEHHOU JIesITe/TbHOCTH;

JIPo 9

bepexxHoe, OTBETCTBEHHOe M KOMIIETEHTHOe OTHOILIEeHUe K
¢bu3nueckoMy UM TICHMXOJIOTMYECKOMY  3/I0pPOBbIO,  KakK
COOCTBEHHOMY, TaK W JDPYrHUX JIIOJIel, yMeHHe OKa3bIBaTb
TIepPBYIO MOMOLI]b;

JIPo 12

1.4 PexkoMeHjyemMoe KO/IMYeCTBO YacOB Ha
AUCIUIIUHBI:

OCBOEHHE TPOrPaMMbI

MaKCUMaJIbHOM yueOHO Harpy3ku o0Oyuaroijerocsi 72 4yacoB, B TOM YHCIIE:
obs13aTenbHON ayJUTOPHON yueOHOI Harpy3ku obyuaroijerocst 60 yacos;

caMocTosTe/IbHOM paboTel oOyyarorrerocsi 12 yacos.

ITpomeskyTouHas aTTectaius B popme: JuggepenyuposanHbiii 3auém




2. CTPYKTYPA N ITPUMEPHOE COJAEPXKAHUWE YUEBHOI'O ITPE/IMETA

2.1 O0beM JUCHUIUTHHBI H BU/IbI y4eOHOH padoThI

Bup yueGHOI paboThI

O0BeM yacoB

Bcero
4acoB

Cemectp Ne2

YuyeOHasi Harpy3ka 00yuaroIuxcst BO B3aUMOZEMCTBUN C
ripernofiaBaTesieM (BCero)

72

72

OO0si3aTenibHas ayIuTOpHas yueOHasi Harpy3ka (Bcero) B
TOM UHCJIe:

60

60

TeopeTHueckoe obyueHne

20

nabopaTopHbIe 3aHATHS

TMPpAKTHUYECKHEe 3aHATHA

40

KOHTPOJIbHBIE paOOTHI

KoHcynbranuu

KypcoBasi paboTa (1ipoekT) (ecu npedycmompeHo)

CamocrosiTenbHast paboTta obyuatolierocs (Bcero)
B TOM UHCJIE:

CaMOCTOATE/IbHOE N3yueHne y‘lE6HOFO MaTepuasia

MOAr0TOBKa pedepaToB

MOATOTOBKA K ITPAKTHYECKUM 3dHATHUAM

IMOATrO0TOBKA K TEKYIIEMY KOHTPOJIIO 3HaHUH

caMmocTosiTesibHasi paboTa Hafi KypCOBOM paboToi
(mpoekToMm) (ecu npedycMoOmpeHo

I/IH,ELI/IBI/I,Z[yaIIbeII\/’I IMPOEKT

apyrue Buael CPC

[TpomexyTouHast 3auet (3)

aTTecTanus I depeHIMPOBaHHbBIN 3a4eT

(A3)

9K3ameH (J)




2.2. TemamuuecKuil n/1aH u cooepycaHue yueGH020 npeomema: «Xumusi»

Ne HavmeHnoBanue CojepkaHue yuebHOro MaTepuara, 1abopaTopHbie paboThbI U TIPAaKTHUeCKUe 3aHSITHS, O6bem YpoBeHnb
n/n pa3zena (TeMbl) caMmocTosiTe/TbHas paboTa 00yuaromuxcst, KypcoBasi pabota (TIpOeKThbI) 4yacoB OCBOEHUsI
yueOHOU AMCIUTITUHBI
1 2 3 4 5
Paspiesn 1. «OCHOBBI CTPOEHUA BelleCTBa» 6
Copep:xaHue yueOHOro MaTepuasa
TeopeTuueckoe o0yueHue:
CoBpeMeHHast Mo/ie/ib CTpoeHUsI aToMa. CHMBOIMUECKUM S3bIK XUMUM. XUMAUECKHHN 3/1eMeHT.
OnekTpoHHasi KOHGUrypaluys atoMma. Kinaccudukaiys XuMuueckrux 3/eMeHToB (s-, p-, d- 2
Tema 1.1. 371eMeHThI). BaneHTHbIe 3/1eKTPOHBI. BaleHTHOCTb. D1eKTpOHHAsi MPUPO/Aa XUMUUECKOW CBSI3U.
O/IeKTPOOTPHULIaTe/TbHOCTh. BUbl XMMHUUeCKOM CBsA3U (KOBa/leHTHasl, MOHHasi, MeTa/l/Tn4yecKasi,
CTtpoeHnune aToMOB
MAYECKUX BOZIOPO/THAs1) U CITIOCOOBI ee 0Opa30BaHUs. 1,2
1. IIpakTH4yeckoe 3aHATHE Nel:
3/IeMeHTOB U < . . .
npuposa Perrenvie 3a1aHii Ha UCIIO/Ib30BaHWe XUMHUUECKOU CMMBO/IMKH 1 Ha3BaHUH COE/IMHEHNH 110
XAMAIeCKOM cBsiap | HOMEHKIATyDe MeXIHapOJHOTO COr03a TeOPeTHUCKOH 1 MIPUK/IaIHON XUMUHU 1 TPUBHAITbHBIX 2
Ha3BaHWM [i/Is1 COCTaB/IeHUSI XUMUUeCKUX (JOpMyJT ABYXaTOMHBIX COeJUHEHU (OKCH/OB,
Cy/b(PUI0B, TUAPU/IOB U T.I1.) U JPYTUX HEOPraHUUeCKUX COeJJMHeHNI OT/le/IbHBIX K/1aCCOB.
[IpakTHueckue 3a7jlaHUsl HAa YCTAHOBJIEHHE CBA3W MEX/y CTPOEHHEM aTOMOB XMMUUECKHUX
37IEMEHTOB U MepUOANYEeCKUM M3MeHeHHeM CBOMCTB XMMHUUYECKUX 3JIeMEHTOB U UX COeIMHEHUM B
cootBeTcTBUM C [Tonoxxennem [leproiueckoil CUCTEMBI.
Cojep>kaHue yueOHOro MaTepuasia
ITpakTHuyeckoe 3ausaTue Ne2:
[Tepuoanueckasi cuctema Xumudeckux 3/eMeHToB [1.1. MeHpeneeBa. @u3nueckuii CMbIC/
Tema 1.2. [Tepuoanueckoro 3akoHa [1.1. MeHieneeBa. 3aKOHOMEPHOCTH U3MeHEeHUSsI CBOMCTB XMMUUECKUX
ITepuoguueckuu 3/IEMEHTOB, 00pa3yeMbIX UMM IMPOCThLIX U CJIOXKHBIX BEI[eCTB B COOTBETCTBUH C T10JIOKEHHEM 1
2. 3aKO0H W Tab/mia XMMHYeCKOro 3nemeHnTa B [lepuoanueckol cucreme. MUpPOBO33peHUECKOe M HayuHOe 3HaueHue 2
A.N. Menpeneesa | [lepuoauueckoro 3akoHa [I.11. Menpesneesa. [Iporno3ssl [I.M1. MenpeneeBa. OTKpbITHE HOBBIX
XMMHUYECKUX 371eMeHTOB. PellleHre MpakKTUKO-OPHYeHTHPOBAaHHBIX TeOPeTUUeCKUX 3a/laHUui Ha
XapaKTepHu3alvi0 XUMUUeCKUX 3/IeMeHTOB «MeTayinueckre/HeMeTa/lJInueckre CBOMCTBa,
371eKTPOOTPULIATEIBHOCTh XUMUUYECKUX 3JIEMEHTOB B COOTBETCTBUU C UX 3JIEKTPOHHBIM CTPOEHHEM
Y TI0JI0KeHHEeM B TIepU0/IMUeCKOr CUCTeMe XMMUUeCKux 3yieMeHToB [I..MeHieneeBa»
Pasfen 2. « XuMuuecKue peakijumu» 8
3. Tema 2.1. \ Cojiep)kaHue yue0HOro MmaTepuasa 2




Tunel XUMHUECKHX
peakiuii

TeopeTHueckoe o0yueHue:

Knaccudukanyss M THMbl XUMHUECKUX peaklUWd C ydacTHeM HeOopraHM4yecKuX BelecTB.
CocTaB/ieHre ypaBHEHWN peakIii COeIMHEHMS], pa3/IoKeHHs], 3aMellleHusi, 00MeHa, B T.U.peaKI[|i
rOpeHusl, OKHWCJIeHWsI-BOCCTAHOB/IEHUSl. YDaBHEHUsI OKUCJIEHHS-BOCCTaHOBJ/eHUs. (CTerneHb
okuwieHusl. OKUCIUTeNb W BOCCTaHOBUTeIb. (CoCTaB/lieHMe U ypaBHHWBaHHWE OKUC/IUTE/IbHO-
BOCCTAaHOBUTE/NbHBIX  peakUuid  MeTO/0M 3J1eKTPOHHOI'0 GanaHca. OxkuC/IUTeNIbHO-
BOCCTAaHOBHUTeJIbHbIE PeakLuy B MPUPOJeE, MPOM3BOACTBEHHBIX IpOLjeccax U KU3He[esATeIbHOCTU
OpraHv3MOB.

IIpakTHuecKoe 3aHaTHe No3

KonmuecTBeHHble OTHOLIEHNS B XUMUM. OCHOBHBIE KOJIMUECTBEHHbIE 3aKOHbI B XMMUU U PacyeThl
M0 YpaBHEHHUsIM XMMHUYECKUX peakiui. Monb Kak eAUHMIa KOJIMYecTBa BellecTBa. MoJisipHas
Macca. 3aKOHbI COXpaHEHHWS MacChl W SHepruu. 3akoH ABorazipo. MoJisipHBIE 00BbEM Ta30B.
OTHOCUTe/NbHasi TIJIOTHOCTh Tra3oB. PacueTbl MO YpaBHEHUSM XUMHWYECKHX peakLUd C
WCTI0/Tb30BAHKEM Macchl, 00beMa (H.y.) ra3oB, KOJIMUeCTBa BelleCTBa.

Tema 2.2.
J/IeKTPo/IMTHYeCKast
JHUCCOLHALNA U
WOHHBIHA 00MeH

Teopernueckoe o0yueHue:

Teopusi 371€KTPOIMTAUECKON AUcCcoUMali. VoHBL. OeKTPO/IUTHI, He3MeKTPOIUThl. Peakiuu
nOHHOTO oOMeHa. CocTaB/ieHHe peakiiii MOHHOTO OOMeHa IyTeéM COCTaB/I€HUs UX TIOJHBIX U
COKpAll|eHHbIX HOHHBIX ypaBHeHWW. KHC/I0THO-OCHOBHBIE peaklMM. 3aJjaHusi Ha COCTaBjeHUe
VIOHHBIX peaKkLAi.

JlaGopaTopHoe 3aHATHE:

JTaGoparopHasi padoTa Nel«THIIbI XUMHUECKHUX PeaKIHii».

VccnemoBadvie THMOB (110 COCTAaBY U KOJIMYECTBY MUCXOAHBIX U 00pa3yOL[UXCs BEIeCTB) U
TIPU3HAKOB XUMUUECKUX peakiuii. [IpoBefieHre peakijuii HOHHOTO 0OMeHa, orpefiesieHre Cpeibl

BO/IHBIX PaCcTBOPOB. 3a/laHNsl HA COCTaB/IeHHe NOHHbIX peaKLUH.

KouTposbHas padora

Nel «CTpoeHue BemecTBa M XUMHUYECKHE PeaKIu»

Pa3pen 3. «CTpoeHue U CBOICTBA HEOPraHUUYECKHX BelleCTB»
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Tema 3.1
Knaccuduxkanus,
HOMEHKJ/IaTypa U

CTpoeHue
HeopraHu4YecKux

BeIleCTB

Teopernyeckoe obyueHue:

[Tpegmer HeopraHuueckod xumuM. Kiaccudukaiuss HeopraHuyeckux BerlecTB. [IpocTeie U
cnoxHble BemjecTBa. OCHOBHbIE K/acChl C/IOXKHBIX BelllecTB (OKCHAbI, THPOKCHU[bI, KUC/IOTHI,
comv). B3auMMocBA3EL HeOpraHM4eCKMX  BeIlecTB. MeKMOJIeKy/sIpHble  B3aUMOZEeNCTBUS.
Kpucrannoruzapatel. ArperaTHble COCTOSIHMSI BelllecTBa. Kpucramivueckue u  amopgHble
BelllecTBa. TUIbI KPUCTA//IMUECKUX PeIleToK (aTOMHasi, MOJIeKy/IsipHasi, MOHHasi, MeTajyinyeckas).
3aBUCHMOCTh (PM3MYECKUX CBOMCTB BelllecTBa OT TWUIA KPUCTA/JIMYECKON pelleTKU. 3aBUCHMOCTb
XMMHWYECKOM aKTMBHOCTU BeleCTB OT BUJA XUMUYECKOW CBS3M U TUIA KPUCTAIIMUECKOU

peiieTku. [TpuurHBI MHOT00Opa3usi BeILleCTB.




IIpakTnyeckue 3auaTus Ne4:

HomeHknaTtypa HeopraHWyecKuX BeIleCTB: Ha3BaHWe BeIeCTBA MCXOZS W3 UX XUMUUECKOU
dbopMynbl WM COCTaBleHWe XHUMUUecKoW (oOpMy/abl WCXO[s W3 Ha3BaHUs BelllecTBa II0
Me)KZyHapOJAHOW WU/ TPUBUAbHOW HOMEHKJ/IaType.

PerieHne mpakTUUYeCKuX 3alaHUM M0 KjacCU(PUKaI[MM, HOMEHK/IaType U XUMUYecKuM (hopmyiam
HEOPraHWUYeCKHX BeLeCTB pa3/TMUHbIX KIacCoOB (yrapHbIi ras, yrieKUc/bli ra3, aMMuak, ramieHas
W3BeCTb, HerallleHas W3BeCTb, MUTheBas COJla W [JPYTUX): Ha3BaTb U COCTaB/SATh (HOPMYJIBI
XMMUUECKUX BeIeCTB, ONpe/esisTh IPUHA/JIE)KHOCTD K K/1accy.

WcTounukyu xumuueckoidt uHbopMailuu (cpefcTB MaccoBoi uHbopMaiuu, ceTb VHTepHeT u
npyrue). ITorck nHbopMalu o Ha3BaHUSIM, WleHTU(PUKATOpaM, CTPYKTYPHbIM hopMy/iaM.

Tema 3.2. ®usuko-
XMMHUYECKHe
CBOHCTBA
HeopraHuYecKux
BeIecTB

Teopernueckoe o0yueHue:

Mertamnel. O6mme ¢u3dyeckre W XUMHUECKHe CBOMCTBa MeTa/uioB. CrocoObl TOMydeHus.
3HaueHHe MeTa/uUIOB U HeMeTa/UIOB B IIPUpOJe U JKU3He[esATe/JbHOCTH 4YejioBeKa M OpraHu3MOB.
Koppo3ust MeTasyioB: BUIbI KOPPO3UH, CITIOCOOBI 3aIIUThl METAJIOB OT KOPPO3HH.

Hemetanmiel. O6mue ¢u3nyeckue ¥ XUMUYECKHe CBOWCTBA HeMeTa/VIOB. TUITMUHBIE CBOMCTBa
MetamioB IV— VII rpynn. Kraccudukanus U HOMeHKIAaTypa COeJUHEHWl HeMeTaslsloB.
KpyroBopoTbl OMOTe€HHBIX 3/IEMEHTOB B MTPUPO/IE.

XuMHyeckre CBOMCTBAa OCHOBHBIX K/1aCCOB HeOpraHMYeCKUX BelllecTB (OKCHZOB, TWJPOKCH[OB,
KHCJIOT, COMeld M Jp.). 3aKOHOMEPHOCTH B M3MEHEHUHU CBOMCTB MPOCTBHIX BeIeCTB, BOJOPOJHBIX
COeIMHeHWH, BBICILIUX OKCU/IOB U THIPOKCH/IOB.

IIpakTHuyeckoe 3ausaTHe No5:

CocTaB/ieHre ypaBHEHMM XUMMUUECKUX peakluid C yyaCcTWeM TIPOCTBIX U  CJIOXKHBIX
HeopraHWuyeCKUX BelecTB: MeTa/UIOB U HeMeTa/l/IOB; OKCHUJOB METa/lJIOB, HeMeTa/UIOB U
am(bOTepHBIX 371eMEeHTOB; HeOpraHUueCcKWX KUC/IOT, OCHOBaHHMM W aM(OTepHBbIX TUAPOKCHU/IOB;
HeOpraHWuYecKrx COjiel, XxapaKTepU3yHIIUX UX CBOMCTBA.

PerreHrie npakTUKO-OpPUEHTUPOBAaHHBIX TEOPETUUECKUX 3aJjaHUM Ha CBOMCTBA, COCTaB, MOJyYeHHe
u Ge3omacHOe HCI0/Ib30BaHWe Ba)KHEWIIMX HeOpraHW4YeCKUX BelleCcTB B ObITY W IMpaKTUUecKou
JleATeJIbHOCTH YesloBeKa.

Tema 3.3.
NpenTudukaius
HEeOPraHUYeCKUuX

BeIIeCTB

JIabopaTopHasi pabora Ne2«geHTHIHUKALMS HEOPraHUYECKUX BEIeCTB».

PerieHne sKcriepuMeHTa/NbHBIX 33/jad 10 XWUMWYECKMM CBOMCTBAM MeTaslyIoOB W HEMeTaslsoB, IO
pacrio3HaBaHUIO UM TOMNYYEHUI0 COeJVMHEHWM MeTalJIoB M HeMeTa/yioB. VaeHTU(UKanms
HeOpraHUYeCcKUX BeIeCcTB C UCIMOb30BaHUEM UX (U3UKO-XUMUUECKHUX CBOMNCTB, XapaKTepPHBIX
KaueCTBeHHBIX peakiuii. KauecTBeHHbIe peaki[uu Ha cynb(dar-, KapboHAaT- U XJIOPHU/, —aHUOHBI, Ha
KaTHOHbI aMMOHMS.

KonTposbHas pabora Ne2 «CBo#CTBa HEOPraHHUYECKHX BElIeCTB»




Pa3pen 4. «CTpoeHue 1 CBOMCTBA OPraHNYeCKHX BellleCTB»
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10.

Tema 4.1.
Knaccudukanus,
CTpOeHue 1
HOMEHKJ/IaTypa
OpraHuYecKHux
BelleCcTB

TeopeTnueckoe o0yueHue:

[TosiByieHre U pa3BUTHe OPraHUYECKOM XMMHUU Kak Hayku. [IpegmMeT opranndeckor xumuu. Mecto
Y 3HaYeHHe OpraHuvecKor XMMHY B CUCTEME eCTeCTBEHHBIX HayK.

XHMHUUeCKOe CTPOeHHE Kak MOpPSAOoK COeJMHEeHUs aTOMOB B MOJIeKYJ/le COrJIaCHO UX BaJIEHTHOCTH.
OCHOBHbIE TIOJIO)KEHUSI TEOPUM XUMHUYECKOrO0 CTPOEHMs OpraHhyeckux coeiuHeHud A.M.
ByTtnepoBa. YrnepogHblii CKejleT OPraHUUeCKOW MOJIeKY/Ibl. 3aBUCUMOCTb CBOWCTB BeLIECTB OT
XMMHYEeCKOIro CTPOeHUs MOJIeKyJ1. MI3oMepusi U u3o0Mepsl.

[MonstTe o ¢yHKIMOHaNbHOU rpynme. Paavkan. [IpuHIuUNbl KaaccUUKALMA OpPraHuYecKuX
coefuHeHU. MexayHapoAHass HOMEHK/IaTypa W TNPUHLMIIBI HOMEHK/IATypbl OpraHu4ecKuX
coeauiHeHuii. IToHsATHe 006 a30TCoAEpIKAIUX COEUHEHHUSX, OMOOTMUeCKH aKTHBHBIX BEIeCTBAaX
(yrneBogax, >xupax, Oeykax W [p.), BLICOKOMOJIEKY/SIDHBIX COeAUHeHUsiX (MOHOMep, TIOJIMMep,
CTPYKTYPHOE 3B€HO)

IIpakTHyeckoe 3auaTue Neb:

HomeHk/aTypa opraHuueckux coeJMHeHUN OTJe/bHbIX K/1aCCOB (HaChIleHHbIe, HeHAChILL|eHHbIe U
apoMaThyecKue YTJeBOJOPO/bl, CTIUPTHI, (DEeHOJIbI, albJeru/ibl, KeTOHbI, KADOOHOBLIE KUC/IOTHI U
np.) CocTaBieHue TIONHBIX U COKpaIlleHHbIX CTPYKTYPHBIX (OPMY/ OpraHUUeCKWX BeIecTB
OT[lefIbHbIX KJ/IaCCOB, WCIIO/Ib3Yysl WX Ha3BaHWs [0 CUCTeMaTH4yecKol HOMeHK/aType (STHIIeH,
aljeTu/eH, rauLepuH, deHos, popmManbaeru, yKCyCcHasi KUCI0Ta, TJIMLKH). PacueTbl npocTeliiiei
(hopMysibl OpraHMuYecKou MOJsIeKyJibl, ICXOZsl U3 3/IeMeHTHOro cocTtana (B %).

11.

Tema 4.2.
CBoiicTBa
OpraHuYecKux
CoeIUHEeHHM

Teopernueckoe o0yueHuUe:

®U3NKO-XUMUYeCKHe CBOMCTBA OPraHWYeCKUX COeAWHEHUM OT/ebHBIX K/IacCoB (0COOeHHOCTH
K/accupUKalid ¥ HOMEHK/IaTypbl BHYTPM KJjacca; TOMOJIOTHYeCKHM psj U obiasi (hopmyrna;
r3omepusi; pU3nUecKre CBOMCTBA; XMMUUYeCKHe CBOMCTBA; CIIOCOOBI MOTyUeHus):

— TipefieNibHBIE YT/IEBOOPO/bI (a/IKaHbl U LUK/I0a/IKaHbI). ['opeHre MeTaHa KakK OZIMH U3 OCHOBHBIX
HMCTOYHUKOB TeI/la B TIPOMBIIIJIEHHOCTH W ObITy. CBOWCTBa TPUPOJHBIX YIJIEBO/IOPO/IOB,
HaxXo)K/leHre B TIPUPO/ie U MpUMeHeHHe aTKaHOB,;

— Herpe/ie/ibHble (a/KeHbl, a/IKUHbl W a/Ka/[ieHbl) U apoMaTUuecKue YryieBoZopo/bl. ['opeHue
aljeTUIeHa Kak UCTOUHHK BBICOKOTEMITEPATYPHOTO TJIaMeHH /IJisi CBapKH M Pe3KU MeTaJslioB,;

— KUCIOPO/ICOo/iepyKallie CoeANHeHus1 (CIMPThl U (DeHOJbI, aabAerubl U KeTOHbI, KapOOHOBBIE
KUCJIOTHI U 3(UPBI, >KUPbI, YT/eBOAbI). [IpakThuecKoe TIpUMeHeHHe 3THU/IeHTIMKOJIsA, T/IULeprHa,
tenona. [NpumeHeHue (opmanbiervja, ailleTanbAeruzia, YKCYCHOW KHUCIOTbl. Mbila Kak COU
BBICIIIMX KapOOHOBBLIX KUC/IOT. Motoli[rie CBOMCTBA MbI/Ia;

— a30TcofieprKalye coefHeHWs] (aMUHBI WU AMUHOKHUCJIOTHI, Oenku). BbICOKOMOEKY/sipHbIe
coefviHeHUs1 (CUHTeTUYeCKHe M OMOJIOTMYeCKW akTHBHbIe). MoHOMep, TMoivMMep, CTPYKTYPHOe




3BeHO. [Tommmepu3alius 3TUeHa KaKk OCHOBHOe HarlpaB/ieHHe ero MCIoJb30BaHus. ['eHeTHuecKas
CBSI3b MEXK/y K/IJaCCaMHU OpraHu4eCcKUX COeJHeHMI.

IIpakTuyeckoe 3aHaTHe Ne7: CBOWCTBAa OpPraHUYECKUX COEAUHEHUM OT[eNbHbIX KJ1aCCOB
(TpuBMasbHAS U MeXKAyHapOoJHasi HOMEHK/IaTypa, XUMHUeCKHe CBOMCTBA, CIIOCOOBI MOTyueHUsl):
rpefieNibHble (a7KaHbl U LMK/IOAJKaHbl), Hempejie/ibHble (aJKeHbl, aJKUHbl W anKaZueHbl) U
apomaTtruyecKue yriaeBOAOPOAbI, CIIUPTHI U (eHOIbl, KApOOHOBLIE KUC/IOTHI U 3(UPHI, a/bAeruibl U
KeTOHbI, aMUHbl U AMUHOKHCJIOTHI, BHICOKOMOJIEKY/ISIDHbIE COeZIMHeHUsl. 3a/laHusl Ha COCTaB/ieHHe
yPaBHEHH XUMUUECKHX peakLUid C yuaCTUeM OpraHu4eCcKUX BelleCTB Ha OCHOBAHWHU MX COCTaBa U
CTpOeHuUs.

CocTaBiieHre CxeM peakiuii (B TOM 4YHC/e T0 TIpeAJIOKeHHBbIM LlelloukaM TipeBpallieHuit),
XapaKTepU3yIOIINX XUMHUeCKhe CBOMCTBA OpraHUYeCKUX COeJWHeHUN OTJe/lbHbIX K/1acCOB,
crocoObl WX TIOMydYeHUs] W Ha3BaHWe OpPraHWYeCKUX COeAWHEHWM 110 TPUBHAIBHOW WU
MEeXIYHapOJAHON CHCTeMaTHYecKOW HOMeHK/aType. PellleHMe MNpPaKTUKO-OpPHEHTHUPOBAHHBIX
TeopeTUUeCKUX 3alaHuii Ha CBOMCTBA OPraHUYeCcKHUX CoeJMHeHUN OT/e/IbHbIX K/IaCCOB.
JlaGopaTopHoe 3aHATHE:

JIaGoparopHas pa6orta Ne3 «IIpeBpaiijeHue OpraHuYeCKHX BelecTB NMPU HarpeBaHUH».
[TosnyueHve 3TWeHA U U3ydyeHHe ero (PU3MUECKUX U XUMHUUYEeCKMX CBOMCTB. MojenvpoBaHue
MOJIeKY/1 1 XMMUUeCKUX MpeBpallleHri Ha MpUMepe 3TaHa, TWIeHa U alleTU/ieHa v JIp.

12.

Tema 4.3.
Npentudukanus
OpraHuYecKux
BEIIeCTB, UX
3HaUeHHe U
NpUMeHeHHe B
OBITOBOI H
NMPOU3BO/ICTBeHHOU
AeATeTbHOCTH
ye/ioBeKa

TeopeTrueckoe o0yueHue:

buoopraanueckue coeuHeHus1. [IpumeHeHre u Oroornyeckast posb yriaeBofoB. OKucieHre
YT7IEBOZIOB — UCTOYHMK SHEPTUHU XKUBBIX OpraHu3MoB. O06/1acTy IpUMeHeHNsI aMUHOKHUCIIOT.
[TpeBpaiijeHus 6e/IKOB MM B OpraHu3Me. buonornueckue GpyHKImM 6ekoB. brionornueckue
Po/ib OpraHuuecKor XMMHH B PeIlIeHUH MPo0JieM SHepreTuUeckol 6e30MmacHOCTH, B pa3BUTHH
Me/IUI[UHBI, CO3JJaHUH HOBBIX MaTepUaioB, HOBBIX UCTOUYHUKOB SHepruu (aJbTepHATHBHBIE
WUCTOYHMKHU 3Hepruu). OnacHOCTh BO3/I€HCTBUS Ha )KUBbIE OPraHU3Mbl OPraHUUeCKHX BEIIeCTB
OT/IeJIbHBIX K/IaCCOB (YT/IeBO/IbI, CITUPTHI, (DEHOJIbI, XJIOPOPraHUUeCKre MTPOU3BO/IHbIE, a/TberH/Ibl
U JIp.), CMBIC/I TTOKa3aTeisl TIpeZie/IbHO 0MYCTUMOM KOHI|eHTPALIUH.

JIabopaTropHoe 3aHATHE:

JlaGoparopHass pa6ora Ned «UaeHTHPHKALUA OPraHUYECKHX COeJUHEHHH OTAeTbHBIX
KJ/IaCCOB».

W peHTUdUKAIMS OpraHUYeCKUX COeIUHEeHUH OT/e/TbHBIX K/1aCCOB (Ha MpUMepe ajberu/ioB,
KpaxMasa, YKCYCHOM KUCJIOThI, Oe/TKOB U T.I1.) C UCTIO/Ib30BaHUEM UX (PU3UKO-XUMHUUYECKUX
CBOWCTB M XapaKTePHBIX KaueCTBEHHBIX peakiuii. [leHaTypalys Oesika rpy HarpeBaHUH. LIBeTHbIe
peakiy 6enKoB. BO3HMKHOBeHWE aHATUTHUYECKOTO CUTHAJIA C TOUKHU 3PEHUS] XUMHUUECKUX
TIPOL[eCCOB TPH MPOTEKaHWM KaueCTBEHHOM peakIi[yH, MO3BOJISIOIeN UIeHTU(DHIMPOBATh




‘ rpeajIoKeHHbie OpraHn4yeCKre BelleCTBd.

13.

KonTponbHas pabora Ne3 «CTpyKTypa M CBOICTBA OPraHHYeCKUX BeliecTB»

N

Pa3;1e11 5. «KuHeTHuuecKkue u TepMOANHAMHUYECKHE 3dKOHOMEPHOCTH NTPOTEKAHUA XUMHYECKHUX peaKunﬁ»

14.

Tema 5.1. CKopocTh
XUMHYECKUX
peakiuii.
XuMmuueckKoe
paBHOBecHe

Teopernueckoe o0yueHue:

CKOpOCTb peakliiy, ee 3aBUCHMOCTb OT Pa3/IMYHbIX (DAKTOPOB: TIPUPO/IbI PearupyroluX BelecTs,
KOHLIEHTpallid pearvpyrolux BellecTB, Temneparypbl (mpaBuno Baut-I'odda), momagu
pPeaki[MOHHON  TIOBepxXHOCTH. TeruioBble 3(PQeKThl XUMHUUYECKMX peakluuid. OJK30- U
3H0TepMUUecKre peakiuu. OOpaTUMOCTb peakiuil. XMMHUUYeCKoe PaBHOBeCHe W ero CMelljeHue
Mof JelCTBHMEM pa3/UuHbIX (DaKTOPOB (KOHI[eHTpAl[isi peareHTOB WM TPOAYKTOB peakiivHy,
JlaBlieHWe, TemrepaTypa) [Jisi CO3[aHusl ONTHMAasbHBIX YC/IOBHM TIPOTEKaHUSI XUMUUECKHUX
riponjeccos. [Ipunnmn Jle-Illaresnbe.

IIpakTHyeckoe 3aHATHE Ne8:

PerieHne MpakTUKO-OPUEHTUPOBAHHBIX 3a/laHMl Ha aHa/Mu3 (DaKTOPOB, BAMUSIOIIMX Ha U3MeHeHHe
CKOPOCTH XWMHUYECKOH peakI[i¥, B TOM UHCJIe C TO3ULUM 3KOJOTUYeCKU LiesiecoobpasHoro
TOBeJIeHUsT B OBITY M TPYAOBOW [eATeNbHOCTU B IIe/IIX COXPaHEHWs CBOEro 37I0POBbSI U
OKpY>Katollleld TPUPOJHOM Cpefbl.

PerieHre MpPaKTUKO-OPHEHTUPOBAHHBIX 3a/laHW Ha TipUMeHeHue mpuHIUMNa Jle-Illatenbe asst
HaxO0)K/JieHWsI HarpaB/ieHUsl CMeLleHUs paBHOBECUSI XMMHUUeCKOW peaklUU U aHaau3 (akTOpOB,
B/IUSTIIOIIMX Ha CMelljeHe XUMHUUYeCKOr0 PaBHOBECHSI.

Paspien 6. PacTBopbl

10

17.

Tema 6.1. ITouaTue o
pacTBopax

TeopeTnueckoe o0yueHuHe:

PacTtBopeHue Kak (hr3MKo-XUMHUUeCKuii riporiecc. PactBopbl. CriocoObl IPUTOTOB/IEHNSI PACTBOPOB.
PactBoprMocTb. MaccoBasg 011 pacTBOpPeHHOro BeljecTBa. CMBICI TOKa3aressi MpefiesIbHO
JIOTTyCTUMOM KOHLIEHTPAllUM W €ero WCII0/Ib30BaHWe B OLeHKe 3KOJI0THYeCcKOW 6e30MmacHOCTH.
[TpaBusia 3KOI0TUYECKH 1iesiecoo0pa3HOro MoBe/ieHrsl B ObITY U TPYJJOBOU /IeTeTbHOCTH B TIeJISIX
COXpaHeHHs CBOEr0 3[0POBbs M OKPY’Karollled MPUPOJHOU Cpe/ibl; OMacHOCTb BO3JEUCTBUSI Ha
JKVBble OpraHU3Mbl OMpe/ie/IeHHbIX BelllecTB. PellleHre MPaKTUKO-OPHEeHTHMPOBAaHHBIX paCcyeTHbIX
3a/laHUl Ha PaCTBOPBI, UCIIO/Ib3yeMble B ObITOBOM M IMPOM3BOZCTBEHHOM /IeTeIbHOCTH UeI0BeKa.
JlabopaTopHasi pabora Ne5 «IIpuroToB/ieHHe pacCTBOPOB».

[IpurotoBneHue pacTBOPOB  3aZlaHHOW (MaccoBoM, %) KOHLeHTpauuu (C TPaKTHUKO-
OpHEHTMPOBaHHBIMU BOIIPOCAaMH) W OMpeJie/ieHre Cpe/ibl BOAHBIX pacTBOpOB. PellileHue 3asjau Ha
TIPUTrOTOBJIEHME PACTBOPOB.

IlpodeccuonanbHO-0pHeHTHPOBAHHOE cofiep>kKaHue (Coiep)KaHHe MPUKJ/IAJHOT0 MOJYJIA)




Pa3fien 7. «XumMus B ObITY ¥ IPOM3BO/ICTBEHHOH AEATE/THLHOCTH Ye/I0BeKa» 6
22. Tema 7.1. TeopeTnueckoe o0yueHue:
Xumusi B ObITY U Hogeiiiivie AOCTMXeHUS] XUMUUECKOW HaYKU U XMMUUeCKOMN TeXHOJIOTHUU. Posib XUMUH B 2
NMPOU3BOACTBeHHON | 0OecrieueHUH SKOIOTMUeCKOM, SHepPreTHUeCcKoi 1 MUILeBOi 6e301acHOCTH, pa3BUTUU MeUIUHBI.
AeATe/TbHOCTH [TpaBusia moucka U aHaM3a XUMAYECKOW MH(OPMaLIUY 13 Pa3/IMUHbIX UCTOYHUKOB (HayuHasi U
yeji0BeKa yueOHO-HayuyHasi TUTepaTypa, Cpe/[CTBa MaCcCOBOM MHGbOpMaI[1H, ceTb VIHTepHEeT).
IIpakTHyeckoe 3auaTue Ne9:
[MTovck U aHa/M3 KeHCoB O IPUMEeHeHWH XUMUUYEeCKUX BeLeCTB U TeXHOJIOTHH C yueToM Oyayiiei
rnpodecCHOHa/NbHOM  ZIeITe/IbHOCTA [0  TeMaM: BakKHeMlllie CTpOWTe/IbHble MaTepualbl,
KOHCTPYKL[MOHHbIE MaTepuasbl, KpacKW, CTeK/I0, KepamMHKa, MaTepuasbl [Jjs 3J1eKTPOHUKH,
HaHOMaTepHasbl, TeKCTUIbHbIe BOJIOKHA, WCTOUHWUKUA SHEPryH, OpraHhyeckue W MUHepasbHble
yn00peHus, ieKapCTBeHHbBIE Bell[eCTBa, ObITOBAst XUMHUSI.
3ammTa Keiica: [lpencraBieHue pe3yabTaTOB pellleHUs] KelWCOB B (opmMe MUHHU-AOKIafa C
Tipe3eHTaruei.
28. ITpomexxyTouHast . 2
JuddepeHyupoBaHHbIii 3aueT
arrecranus
NTOro: 60




2.3 IIpumMepHasi TeMaTHMKa KYPCOBBIX HNPOEKTOB (pador), pacueTHO-rpapuuecKux

pabot

He npengycmoTtpeHo

2.4 CamocrosTeibHas padoTa cTyAeHTa
2.4.1. Buasl CPC
[IpuBoAsTCS BUABI CAMOCTOSITE/NILHON DPabOTHI CTy/eHTa, TIOPSJOK WX BBIOJHEHUS |
KOHTPOJIs,, 110 OTZle/IbHBIM pa3jienaM AUCLUIUIVHBL.

Ne
Noe | ce
n/ M
a ecT

HaumeHoBaHMe Tem

Bupaer CPC

Bcero
4acoB

3

4

Pa3pen 1. OCHOBBI CTpOEHUSA
Bell[eCTBa

Pa3pen 2. Xumnuueckue
peakLuu

Paspen 3. Ctpoenue u
CBOMCTBa HEOPraHUUeCKUX
BellleCTB

Pa3pen 4. CtpoeHue u
CBOMCTBA OpraHUYeCKUx
Bell|eCTB

Pa3pen 5. KuHeTuueckue u
TepMOIMHaMUUeCKre
3aKOHOMEpPHOCTH MPOTeKaHUs
XMMUYECKHX peakiui
Paspen 6. PacTBopb!

Pazpen 7. Xvmusi B ObITY U
TPOU3BO/CTBEHHOM
JlesATeJIbHOCTH YesIOBeKa

CamocTosiTenlbHOe yueOHOTO
yuebHOM u

BrinosHeHue

H3yueHue
ITpopaboTka
CrelaJibHOM  JIUTepaTyphbl.
JIOMaIllHUX 3a/laHui, TOAroToBKa pedepara
(mpe3enrtaruun). OdopmaeHre MpaKTUUeCKUX
pabot. IToAaroToBKa K K TeCTUPOBAHMIO.

MaTepHara.

12

NTOIro

12

2.5 OueHouHble Cpe/CTBa A/ TeKYIIero KOHTPOJIs1 yCIIeBaeMOCTH, NMPOMe)XXyTOUHOMI
aTTecTalyy Mo UTOraM OCBOEeHMS M CIMII/IMHbI
O1jeHOUHBbIe CPe/ICTBA Mpe/|CTaB/eHbl B (JOH/Ie OL[eHOUYHBIX CPE/ICTB I10 AUCLIUTUIMHE.




2.6 CBepenus 0 popmax o0yueHus

Ne HasBanue Buib1 yueOHO¥ /1esITe/TbHOCTH, TIPOBOAVMBIE B Buib1 yueOHOM /1esITe/TbHOCTH, TIPOBOAVIMbIE B aKTHBHBIX U

n/m yueOHOM TPaJMIIMOHHBIX hopMa HWHTepPaKTUBHBIX (hopmax
JVICLIUTITAHBI TeopeTrueckoe [TpakTueckoe oOyyeHue TeopeTtrueckoe oOyyeHue [pakTrueckoe obyueHve
o0OyueHue
®opmbl | KommuectBo | PopMbl Komuectso DopMbl KonmuecTBo ®opwmbl Komuectso
JacoB 4yacoB 4yacoB 4yacoB
1 OVIl.7 JIeKIUS 2 [IpakTnue 5 Jlexnys- 18 Mertoz paboTel 35
X UMM CKUe JUCKYCCUs, B MaJIbIX
3aHATHSA, JIeKLIKsi- Tpecc rpyIrmax,
KOH(epeHIHst MeTO/, KeNCOoB

89,4 % - UHTePAaKTUBHBIX 3aHATHI OT 00beMa ayJUTOPHBIX 3aHSTHH.

3 YCJ/IOBUSA PEAJIM3ALIUU ITPOI'PAMMBI IVCOUITI/INHBI
3.1 TpeGoBaHUsI K MUHUMA/TbHOMY MaTepPHA/TBHO-TEXHUUECKOMY 00ecreyeHHIo
Peanu3anyisi mporpaMMsl AWCHUIIIMHBI TpeOyeT Hannuusi yueOHOro kabruHeta «EcTecTBO3HaHME: XUMUSI».

O6opy/joBaHKe yueOHOro KabMHeTa:

No HaumeHoBaHue

n/m ripeiMeTa, JUCLUTIIMHbI
B COOTBETCTBUM C
yueOHBIM TJIaHOM

HaumeHoBaHue yueOHOTO
KabuHeTa

[TepeueHb OCHOBHOTO 000PYZIOBaHUS, TEXHUUECKUX CPE/ICTB 00yUeHus

OVYI1.7 Xumusn

YueOHbIe ayJUTOPUH
IS TIPOBE/IEHHUST
3aHSITHI JIEKIJMOHHOTO
THIIA

Aypuropus 531
JleKLlMOHHasE TOTOYHAasi ayJAUTOPHS, OCHallleHHas CIeljaJu3upoBaHHOMN
Mebenbl0 W TeXHWYeCKUMU Cpe/icTBaMM oOyueHUs. MysibTUMeJuitHOe

obopyioBaHMe: KOMITBIOTEp, TpoeKkTop Beng, TeneBr3op

YuebGHble ayIUTOPUH JJ1s1
TIpOBe/IeHus 1abopaToOpPHO-
MIPaKTUYeCKUX 3aHATUHN U
3aHATUM CEMUHAPCKOro TUIMa

YuyeOHas naboparopusa Xumuu. Ayguropusi — 538
[Tocagounbix mect — 20. CtoJ1 riperiojasareris.
BuiTspkHBIe 1TKadbl, 1abopaTopHbie TKadbl, TEXHUUECKWe U aHAaTMTUUeCKHe BeChl,
TEPMOCTAT, LIeHTpU(yra, XMMUUeCKHe PeakTHBI, TabopaTopHasi ocy/a.
JleMOHCTpaLIMOHHbIE ~ MaTepuasbl, TabAMLbI,  pa3faTouHble  MaTepuasbl,
repyvojuyeckKas cucTrema XUMUYECKUX 3/1IEMEHTOB O.N.Menpeneesa,
TepyuoIUUeCKUi psifi HamlpsDKeHHUH U 3/1eKTPOOTPULIaTe/TbHOCTH MeTaslioB, Tab/uiia
pPacTBOPUMOCTH COJIeM, KUCJIOT W OCHOBAaHWM B BOJle, IJIaKaTbl M0 XHMUH,




XUMUYEeCKHe peakTHBbI, yueHWuecKas [OCKa, TIpUOOpBI [Js1 37eKTpo/u3a |
raJlbBaHUKH, OFOPETKU /ISl THTPOBAHUSI, CITUPTOBKHU.

YuyeOHbIe ayIUTOPUN AyauTopus 257, OCHalljeHHasl CTiel[dau3upOBaHHON Mebesbio U
CaMOCTOSITE/TbHOU PabOTHI TeXHUYEeCKUMU CpeCTBaMHu 00yueHusl. Be3guckoBbie
TepMUHa/bHbIe CTaHUK 16 wT. ¢ BeixogoM B MHTepHeT 1 ONOC
®I'BOY BO Koctpomckoit I'CXA, Intel(R) Pentium(R) CPU
G4600 @ 3.60GHz




3.2 UudopmanuonHoe odecrieueHne 00yueHust
a) OCHOBHas JIUTepaTypa:

Ne
n/

HaumeHoBaHue

ABTOp, Ha3BaHKe, MECTO W3/aHUS,
W3/1aTe/IbCTBO, TO/| U3/1aHuUsI yueOHO U
yueOHO-MeToJueCKO# JTUTePaTyphbI

Ncnonb3y
eTCs TIpU
HU3y4YeHuU
pasziesnoB

CeMme
CTp

KonuuectBo
9K3eMIUISIPOB

B
(83715 00)
Teke

Ha
Kajde
£Ape

3

4

6

7

YuebHoe rmocobue

I'maaka, H. JI OOujas xumus
yuebHOe mocobue ans CITO / H. JL.
I'nuHka. - V3. crepeotun. - Mocksa :
Knopyc, 2020. - 750 c. : wn -
(Cpennee ripodeccuoHa/ibHOE
obpa3oBanue). - ISBN 978-5-406-
01549-0. - TekcT
HerocpeAcTBeHHbIN. - K120 : 1133-00.

1,2

II

51

Pabouast TeTpazib

Xumusa : pabouasi TeTpagb AJIs
KOHTAaKTHOM UM CaMOCTOSITebHOM
paboTbI  CTYAEHTOB  CIeUaTbHOCTH
23.02.03 «TexHuueckoe
o0ciy>KuBaHUe u DPEMOHT
aBTOTPAHCIIOPTa», 07.02.01
«Apxurektypa», 1 Kypc, OYHOH
¢dopmbl 00yuenusi / Illactuna E. B. ;
Moporuna O. K. ; Cobonera O. B. ;
KocTpomckasi 'CXA. Kadenpa
aHaTOMHUHU U (PU3HOJIOTHUN KUBOTHBIX. -
ucnp. u  jgom. - KapaBaeBo
Koctpomckas I'CXA, 2021. - 60 c. :
un. - Tekct: snekTpoHHbld. - URL:
http://lib.ksaa.edu.ru/marcweb. -
Pexum  fgoctyma: A/t aBTOpUS.
rosib3oBaresei. - M121.

1,2

II

Heorpa
HUYEeHH
1317}

JOCTYT

Pabouas TeTpajb

Xumusa : pabouas TeTpaib s
KOHTaKTHOM M CaMOCTOSITe/IbHOMN
paboThl  CTYAEHTOB  CIelMaJbHOCTU
23.02.03 «TexHuueckoe
o0c/y>KuBaHUe u PEMOHT
aBTOTPAHCIOPTa», 07.02.01
«ApxuTekTypa», 1 Kypc, OUHOM
¢dopmbl 0byuenusi / Illactuna E. B. ;
Moporuna O. K. ; Cobonera O. B. ;
KocTtpomckas I'CXA. Kadenpa
aHaTOMUU U PU3UOJIOTUN KUBOTHBIX. -
ucrip. u  gon. - KapaBaeBo
Kocrpomckas I'CXA, 2021. - 60 c. :
WI.

1,2

II

100

0) Jomo/THUTE/IbHAsA JIUTEeparypa:

Ne
n/

HavmeHoBaHue

ABTOD, Ha3BaHUe, MECTO U3JaHUS,
W3/1aTe/IbCTBO, TO/I U3/laHus yueOHOH
¥ yueOHO-MeTOinUeCKOH JInTepaTyphl

Wcnonb
3yeTcs
npu
H3ydeH

CeMmec
Tp

KommuectBo
9K3eMIISIPOB

B
oubmo

Ha
Kajde




uu
paszeno
B

TeKe

Ape

YyebHoe
rocobue

Aptemenko, A. 1. Oprannueckas
XUMUS /11 HEXUMUUECKUX
HarpaB/IeHUH MMOATOTOBKHU: yueOHOe
rocobue / A. 1. AptemMeHKO. - 3-e
u3f., ucnp. - Cankr-IletepOypr: JlaHb,
2021. - 608 c. : um. - (YueObHUKH 7151
By30B. CrieljuasibHasi iuTeparypa). -
ISBN 9-785-8114-1620-2. - Tekcr :
31eKTpoHHbIN. - URL:
https://e.lanbook.com/book/168595. -
Pexxum mocryma: /i aBTOpU3.
T10J1b30BaTeJiei.

1,2

II

Heorpa
HUYEHH
bIN

JIOCTyT

Y4yeOHUK

Eropos, B. B. Heopranuueckas u
aHa/IMTUYeCcKask XUMUSL.
AHanuTHYecKasi XMMus : yueOHUK / B.
B. Eropos, H. 1. BopoOneBa. - CaHKT-
[TetepOypr : Jlanb, 2021. - 144 c. -
ISBN 978-5-8114-1602-8. - Tekcr :
31eKTpoHHbIN. - URL:
https://e.lanbook.com/book/168653. -
Pexxum mocryma: /i aBTOpU3.
T10J/Ib30BaTe’ieil.

1,2

II

Heorpa
HUYEeHH
bIf

JOCTYTI

YuyebHOe
rocobue

boromosnona, 1.

B. Heopranuueckas Xxumus :
yuebHoe riocobue / Y. B. Boromosioga.
- Mocksa : UH®PA-M, 2020. - 336 c.
- (CpenHee ripodeccruoHa/ibHOE
obpa3oBanue). - ISBN 978-5-98281-
187-5. - Tekcr : snekTpoHHbId. - URL:
https://znanium.com/catalog/product/1
061490. — PexxuM focTyra: 1o
TO/ITIMCKe.

1,2

II

Heorpa
HUYEeHH
bIf

JIOCTYTI

ITocobue

Epoxun FO.M. COopHMK 3asau W
yTpaKHeHU 1o XUMUU (c
JVJAKTUUeCKUMU MaTepuaiamu) - M.:
W3naTenbCkUM  LIeHTp  «AKaZeMus»,
2010

1,2

II

YuebHUK

Caenko O.E. Xumus a1 KosuiemKen.
- M.: MWN3patenbCTBO  «@DEHUKC»,
2010,2014

1,2

II

30

YuebHUK

Fabpuensn O.C. Xummwsi. 10 kmacc.
Ba3oBblii  ypoBeHb:  yueb.  gis
obirieobpa3oBar. yupexkgeHuit. — M.:
W3partenbCkuii  1[eHTP «AKaZieMHUs»,
2011

1,2

II

10

YuebHUK

Fabpuensn O.C. Xumms. 11 knacc.
[MpopuneHbI  ypoBeHb: yueb. st
obmjeobpasosar. yupexzenuii / O.C.
["abpuesnsiH, I".I".JIpiCcOBa. -M.:

1,2

II

10




W3patenbCkuii  1eHTp «AKajeMus»,
2011

Epoxun FO.M. Xumus: YueOHUK 7151
cp. nipod. yueOHBIX 3aBefieHUH. - M.:
W3pnaTenbCckuili  LIeHTp «AKaJeMusi»,
2011

8 YuebHUK 1,2 I 24 -

Iabpuenssu O.C., OctpoymoB W.T'.,
HopodeeBa H.M. IIpakTuKym TI0
obr1ei, HEOpPraHUUeCKOM U
OpraHMuyeckon  xumum. -  M.:
W3gartenbCkuii  1LeHTp «AKaZeMusi»,
2011.

9 [IpakTHUKym 1,2 II 10 -

abpuenssu  O.C. Xumust st
ripoeccuii u crieliaibHOCTeH
10 YueOHUK TeXHUYECKOTO MPOoGhusIst: yueObHUK /st 1,2 II 10 -
CIIO. -M.: W3parenbCKuil LIEHTP
«Akagemusi», 2010

Fabpuensu  O.C., JIleicoBa TI.I.
Xumus. XHMHS B TeCTax, 3afadyax U
ynpakHeHUsix. - M.: W3paTenbckuii
LleHTp «AKazemusi», 2011

11 ITocobue 1,2 I 15 -

Cupuk, C.M. Xumusi [D1eKTPOHHBIH
pecypc]: yueb6. mocobue / C. M.
VueBroe Cupuk, A. B. IlerpymmHa. - Hoctyn
12 JJIeKTpOH. JaH. - Kemeposo: I'BOY 1,2 II HeorpaH -
rocobue " .

BIIO KemepoBckuit W4eH
rocyHuBepcucretr”, 2013. - 120 c. -
ISBN 978-5-8353-1527-7

B) nepuogndyecKue U3 dHus:

e Becthuk AIIK BepxHeBO/DKbSI : HAy4YHO-TIPUK/IQJHOM >KypHan // JlaHb : 5/IeKTPOHHO-
oubmioreunass cucrema. — URL: https://e.lanbook.com/journal/2194. — Pexxum poctyma: st
aBTopu3. monb3oBateneil; URL:  https://yaragrovuz.ru/index.php/nauka-i-mezhdunarodnaya-
deyatelnost/zhurnal-vestnik-apk-vekhnevolzhya. — Pexxum focTyma: cBo60OAHBIM.

e Borpockl HOPMAaTHMBHO-NIPaBOBOTO pEryIMpPOBaHUs B BeTePUHApWU: HAYYHO-TIPUK/IA[HOU
JKypHas / Jlanp : 3/IeKTPOHHO-0MbMoTeuHast cucrema. - URL:
https://e.Janbook.com/journal/2209. — Pexum pocTtymna: Anasi aBTopu3. mojb3oBaTened; URL:
https://spbguvm.ru/academy/scince/scientificjournals/journal1/. — Pe>xum fgocTtyra: cBOOOJHBIH.

e ['ymMaHWTapHbIe acreKTbl OXOThl U OXOTHHWYbEro X03sWCTBa: HayYyHO-TIPaKTUUeCKU >KypHasl //
HayuHas snekrpoHHasi 6ubnvoreka. — URL: https://www.elibrary.ru/contents.asp?id=37793437. —
Pexxum foctyma: Anst aBTopu3. rnosib3oBarteneit; URL: http://biosphere-sib.ru/scientific-practical-
journals/arhivs.php. — Pexxum goctyma: cBOOOAHBIH.



https://e.lanbook.com/journal/2194
https://yaragrovuz.ru/index.php/nauka-i-mezhdunarodnaya-deyatelnost/zhurnal-vestnik-apk-vekhnevolzhya
https://yaragrovuz.ru/index.php/nauka-i-mezhdunarodnaya-deyatelnost/zhurnal-vestnik-apk-vekhnevolzhya
https://e.lanbook.com/journal/2209
https://spbguvm.ru/academy/scince/scientificjournals/journal1/
https://www.elibrary.ru/contents.asp?id=37793437
http://biosphere-sib.ru/scientific-practical-journals/arhivs.php
http://biosphere-sib.ru/scientific-practical-journals/arhivs.php

I‘) 0a3bl AdHHBIX, nmbopmauuoxmo-cnpasoqnble H MOHUCKOBbIe CUCTEMBbI:

HaunmeHoBaHMe 371eKTPOHHO-
01O/ IMOTeUHON CUCTEMBI,
MpeA0CTaB/IsIOIIen
BO3MOXXHOCTh KPYTJIOCYTOUHOTO
JMUCTaHI[UOHHOTO
WH/IUBU/[yaIbHOTO JOCTYTIA [IJIst
KaK/IOTO 00y4aroIerocs us3
JIF000M TOUKH, B KOTOPOU
HUMEeTCsI IOCTYI K CETH
WHTepHeT, agpec B CeTH

CBefieHus1 0 TIpaBooO/IaziaTesie
3/1IEKTPOHHO-0MO/TMOTEUHOM
cucteMbl, 6a3bl JaHHBIX
Y 3aK/TFOUEHHOM C HUM JIOTOBOPE,
BKJ/IFOUasi CPOK J1eHiCTBUSI
3aKJTFOYEHHOTO JJ0T0BOpa

CBefleHHsI O HATUUUU
3aperuCcTpUpOBaHHON B YCTAaHOB/IEHHOM
ropsizike 6a3e JaHHBIX MaTepHaOB
3/IEKTPOHHO-0MO/IMOTEUHOM CUCTEMBI U
/ nnu CBefieHUs1 0 HaTMUUU
3aperuCcTpUpPOBaHHOTO
B YCTaHOBJIEHHOM TIOPsIJKe
3/IeKTPOHHOT'O Cpe/ICTBAa MacCOBOM
vH(popMaLuu

Hanuure BO3MOXKHOCTH
O/THOBPEMEHHOTO WHWBU/YaTbHOTO
JIOCTyTIa K 3/IEKTPOHHO-0H0/IMOTeUHOM
CHUCTEMeE, B TOM UHCJIe
OJTHOBPEMEHHOT0 JIOCTYTIA K KaXKJOMY
W3/JaHUI0, BXOASIIEMY B 3/IEKTPOHHO-
OMOIMOTEeUHYIO CUCTEMY, HE MeHee
yeM Ji71st 25 TIPOLIEHTOB 00YJarOIXCSI
0 KaXk/]0¥ U3 OopM MOTyYeHUsI

VHTepHeT / 6a3bl JAHHBIX obpasoBanms
00O «3BC Jlaub». [Torosop
Ne 3271/2 ot 17.03.2022r.
nerictByet ¢ 21.03.2022 no
20.03.2023r.; Jorosop Ne COb CBUZETEe/NICTBO O TOCYAapCTBEHHOU
HB-171 ot 23.12.2019 pelicTByeT | perucTpaLyu 0a3bl JAHHBIX
OneKTpOHHO-0Mb/TMoTeuHast 1o 31.12.2023. 000 No 2011620038 oT 11.01.2011
chcTeMa wu3zarenbCTBa «JlaHb» | 3matenbCTBO «JIaHb». «M3parensctBo  JlaHb.  DJIEKTPOHHO- 4
http://e.lanbook.com JIviieH31OHHBIHM fioroBop Ne 312/2 | 6ubavoTeuHast cucTemMa» /
ot 17.03.2022r. felcTByeT C CBugeTensCTBO 0 peructpauyu CMU
21.03.2022 po 20.03.2023r.; SJI Ne ®C77-42547 ot 03.11.2010
CornaiieHve 0 COTpyJHAUECTBe
Nel12/74 ot 21.03.2022 o
20.03.2023r.
CBUeTeNnbCTBO 0  TOCY[apCTBEHHOM
OO0 HAYUHAHA perucrparyu 6a3bl JaHHbIX | Bo3moxkeH OZIHOBPEMEHHBI!
SJIEKTPOHHASA Ne 2010620732 0T 14.12.2010 | uHguBYAYanbHbI  HeOrpaHWYEeHHBIU
Hayunas 3JIeKTPOHHAs
P S BMB/INMOTEKA <<3JI€KTPOHHO-6I/I6JII/IOT€"—IHEIH CUCTeMaA | JOCTYy K  KaKIOMY  U3[aHUIO,
http://www.eLibrary.ru JIvLleH3WOHHOE COorJialleHue elibrary», mpaBoobOmagatenns OO0 | BxogsiemMy B 3/IEKTPOHHO-
: : . ot 31.03.2017, 6e3 orpanuuenusi | «PYHIb» / CBugieTenbCTBO | OUO/IMOTEUHBIE CUCTeMbI oe3
CpoKa o peructpauyi CMU 3JI Ne DC77- | orpaHUYEHUI.

42487 ot 27.10.2010

ombmoTeka
I'CXA

OJIeKTPOHHas
Koctpomckon

HITO «MudopmCucrema»
JIWIeH3WOHHOE COT/IallleHue

Homep /uLleH3MM Ha WCIIO/Ib30BaHUE
IIPOrPaAMMHOI'0 IIPOAYKTA ABNC



http://e.lanbook.com/
http://www.elibrary.ru/
http://www.elibrary.ru/
http://www.elibrary.ru/

http://lib.ksaa.edu.ru/marcweb

Ne 070420080839 ot 07.04.2008

MAPK SQL 070420080839. IlIpaso
VICII0/Ib30BaHus npuHaginexxur ®I'bOy
BO Koctpomckoii 'CXA

WndopmainionHas cUcTeMa
«EarHoe OKHO JocTyria
K 00pa3oBaTe/ibHbIM pecypcam»
http://window.edu.ru

OIr'AY 'HUU UTT
«MHdopmuiKka». Hekommepueckuii
TIPOZIYKT CO CBOOOHBIM
JOCTYTIOM

CBugetensCcTBO 0 peructpaunn CMU
A1 Ne 77 — 8044 ot 16.06.2003

HaL[HOHaJIbHaH 3JIEKTPOHHAsA

6ubmoteka http://H36.pd

OI'BY «PI'b». [loroBop
Ne101/H3b/1303 ot 27.01.2016

C HeOrpaHUYeHHON

TIPOJIOHT aLuen

®I'bY «PI'b» Jorosop
Ne101/H3b/1303-n ot 23.05.2019
C HeOrpaHUYeHHON

TIPOJIOHT aluen

CeupertenscTBO 0 peructpaiuu CMU
No 77-814 ot 28.04.1999

CnipaBouHas IIpaBoBas
Cucrema «KoHcysnbranTIIroc»

OOO «KoHncynpTanT Koctpoma»
Horosop Ne 105 ot 09.02.2023

CugzietesnibcTBO 0 perucrpanuu CMU
A1 Ne @C 77-42075 ot 08.01.2003

HaumeHoBaHe 371eKTPOHHO-
OMO/IMOTEeUHON CUCTEMBI,
TIPeI0CTaB/ISIOLIeN
BO3MO)KHOCTb KPYIJIOCYyTOUHOTO
JVICTAaHLIMOHHOT O
VH/IUBH/ya/IbHOT'O IOCTYTIA JIIst
KaX/]0r0 00yuaroIerocst u3
7000 TOUKH, B KOTOPOM
VMeeTCs IOCTYII K CeTH
Nurepnert, agpec B cetu
VHTepHeT / 6a3bl JAHHBIX

Crezenust 0 ipaBoob1aziaresie
3/IEKTPOHHO-0MOTMOTEeUHOMH
CUCTeMbl, 6a3bl JAHHBIX
Y 3aK/IFOUEHHOM C HUM /I0TOBOPE,
BKJ/TFOUasi CPOK JIeUCTBUS
3aK/IFOUEHHOT0 /10TOBOpa

CBenieHust 0 HATUUUA
3aperucTpUpOBaHHOM B YCTaHOBJIEHHOM
nopsizike 6a3e JaHHBIX MaTepPHAJIOB
3/IEKTPOHHO-0MO/TMOTEUHOM CUCTEMBI U
/ mnu CBefleHrs 0 HaTMUYUHA
3aperuCcTpUpoOBaHHOrO
B YCTaHOBJIEHHOM MOpPsiJKe
3/IEKTPOHHOI'O CpeJiCTBa MaCCOBOM

Bo3morkeH OJ{HOBPEMEeHHbII
VH/UBUYa/lbHbI  HEOTrPaHUUEHHbIN
JOCTYNl K W3JaHUsM, TOAJIeXKalluM
CcBOOOJHOMY HCITO/Tb30BaHu0. [locTym
K U3/laHUsIM, OXpaHseMbIM aBTOPCKUM
TIPaBOM, BO3MOXKeH M3 DJIEKTPOHHOTO
YUTabLHOTO 3ajia.

OneKTpOHHO-OMbMoTeuHast
cucTeMa u3parenbcTBa «JIaHb»
http://e.Janbook.com

00O «3BC Jlanb». [Torosop

Ne B271/2 o1 17.03.2022r.
perctByet ¢ 21.03.2022 no
20.03.2023r.; Jorosop Ne COBb
HB-171 ot 23.12.2019 peiicTByeT
no 31.12.2023. OO0
N3parensctBo «JIaHb».

vHbopMaLu
CBU/IeTeNILCTBO O  TOCYAApPCTBEHHOM
perucTparuu 6a3bl JTAaHHBIX

Ne 2011620038 oT 11.01.2011
«3maTenbcTBO  JlaHb.  DJIEKTPOHHO-
oubmoTeuHas cUcTeMa» /

CBugetenscTBO 0 peructpaunun CMU
IJI Ne ®C77-42547 ot 03.11.2010

Bo3moxkeH JIOKAJILHBIN CeTeBoU

JOCTYTI.



http://lib.ksaa.edu.ru/marcweb
http://window.edu.ru/
http://нэб.рф/
http://e.lanbook.com/

JIutjeH3uoHHbIN AoroBop Ne 312/2
ot 17.03.2022r. felcTByeT C
21.03.2022 no 20.03.2023r.;
CoralilieHye 0 COTpyHUYECTBe
Nel12/74 ot 21.03.2022 o
20.03.2023r.

) JIMLIeH3UOHHOE MPOrpaMMHoe odecrieyeHne

HanmeHoBaHMe IpOrpaMMHOT0 0becrieueHuUst

Caezienust 0 ipaBoob/1afiaTesnie (JIMLeH3UAT, HOMEP JIMLeH3WH, []aTa BbIAauH,
CPOK JIeMCTBUS )M 3aK/IFOUEHHOM C HHUM JIOTOBOPE

Windows Prof 7 Academic Open License

MaiikpocodT, 47105956, 30.06.2010, mocTosiHHast

Microsoft Office 2010 Russian Academic Open License

Matikpocodt, 47105956, 30.06.2010, nocTosiHHast

Microsoft Windows SL 8.1 Russian Academic Open License

MaiikpocodT, 64407027, 25.11.2014, nocTosiHHast

Microsoft Office 2013 Russian Academic Open License

MaiikpocodT, 64407027, 25.11.2014, nocTosiHHAast

Microsoft SQL Server Standard Edition Academic

Matikpocodt, 44794865, 13.11.2008, nocTosiHHast

Microsoft Windows Server Standard 2008 Academic

Maiikpocodt, 44794865, 13.11.2008, nocTrosiHHAast

Microsoft Windows Server Standard 2008 R2 Academic

MatikpocodT, 48946846, 24.08.2011, nocTosiHHast

[TporpamMMHOe obecrieueHre «AHTHUIIarAaT»

AO «AHTHUIUIarUaT», MULIeH3UOHHBIN Aorosop Ne 7373
ot 09.10.2023, 1 rof

Kaspersky Endpoint Security pays 6usHeca — CraHgapTHbIA Russian
Edition. 250-499Node 1 year Educational Renewal License

000 «pumCodt», foroBop Ne 54 ot 12.04.2024, 1 ro,




3.3 KaspoBoe obecrieueHne 00pa3oBaTe/IbHOTO MPoIjecca

XapaKTeprCTHKA Te/Jaroriueckux paboTHUKOB

Ne HavmeHoBaHue
/T TipeiMeTa, hamunus, ums, Kakoe obpa3oBaTesibHOe yueHast CTaXK paboThI OCHOBHOE MeCTO yCII0BUS
JVCLIMIUIMHBI B OTYEeCTRO, yupexxieHre OKOHYWI, CTereHb, BCEro | B T.U. Me/laroruyecKou paboTsl, TIPUBJIEUEHMUST
COOTBETCTBUU C JIOJDKHOCTB T10 CreLyanbHOCTh yueHoe aboThI [IOJDKHOCTh K
yueOHOM TITaHOM [ITaTHOMY (HarpaB/ieHye MOJITOTOBKK) |  (TIOUETHOe) BCETO B T.U. TIO neJjaroruyeck
pacITUCaHUIO T0 ZIOKyMEeHTY 00 3BaHue, YKa3aHHOMY ou
oOpa3oBaHNU KBa/mMpuKa- TpeiMeTy, JesITeNTIbHOCTH
IIMOHHAs JVCLIATIIHE (IrTaTHbIN
KaTeropusi pabOTHUK,
BHYTPEHHUI
COBMECTHUTEJIb,
BHEITHUN
COBMECTHUTEJIb,
HHOe)
[IlactuHa Enena KocTpomckoii Kanauaar 301 30 30 ®I'bOY BO [ITaTHbIH
BajieHTHHOBHa, Ce/IbCKOXO3AMCTBEHHBIA | CeIbCKOX03s KocTtpomckast
AHCTUTYT MCTBEHHBIX I'CXA, paboTHuK
JIOLIEHT, HayK
TIperoziaBaTesib 3oorexnus, OO0 JTOIIeHT,
«CTONMMYHBIN LIeHTP» TperoaaBaTens
[IpernofaBanue XumMuy B
. OVIL7 obpa3oBaTenbHOM
X AMist OpraHu3alyy,

36.06.01 BetepyHapus u
300TeXHUs

Wccnenosarens,
rpernojaBaresib-
Wccae0BaTesib

Pabouas MnporpaMma AUCHUI/IMHBI 4J11 UHBA/IMA0B U JIML C OrPaHHY€HHBIMU BO3MOXXHOCTAMHU 3/10POBbSA pa3pa6aTblBaETCH WHAWBHUYa/IBHO C

yueToM ocobeHHOCTEH HCI/IXO(I)I/IBI/ILIECKOFO Pa3BUTHA, UHAWUBHUYa/IbHBIX BO3MO>KHOCTEM 1 COCTOSIHUS 300POBbA TAKUX O6y'an-OI_U"I/IXC$I




4. KOHTPO/Ib ¥ OIIEHKA
MCHATUIVHBI

PE3YJ/IbTATOB OCBOEHUA

KoHTponb ¥ oOLleHKa pe3y/nbTaTOB OCBOEHUS AUCLIMIUIMHBI OCYILEeCTB/ISeTCS
TperiofiaBaTesieM B TIPOLIeCCe TIPOBeAEHHs TMPAKTUUYeCKUX 3aHATHUN U 1abopaTOpPHBIX
paboT, TeCcTUpOBaHUs, a TakKe BBIOJIHEHUS OO0YJYarIUMHUCS WHAWBUAYATbHBIX

3a/laHUM, POEKTOB, UCC/IeJOBaHUM.

Pe3ynbTaThl 00yueHHs
(oCBOEHHBIE YMEHHs1, YCBOEHHbIe 3HAHHsI)

@®opMBbI M METOAbI KOHTPOJISI
OLIeHKH Pe3y/IbTaToB 00yueHHus

OOyuaroImumiics Jo/DKeH:

3HaTh/IIOHUMATh

- MeCTO XMMHUM B COBpEMEHHOI Hay4yHOMH
KapTHHe MUpa; TTIOHUMAThb POJIb XUMHUU B
(hopMHpoBaHUY Kpyro3opa 1 pyHKLIMOHAIbHON
IPaMOTHOCTH ueJioBeKa [i/Isl pelleHUst
MpaKTUYeCcKUX 3ajay;

- COOCTBEHHYIO MO3ULIMIO 110 OTHOLIEHHUFO K
XUMHUUeCKON UH(pOpMaLuH, MoydaeMou u3
pa3HbIX UCTOYHUKOB.

YCTHBIE U THWCbMEHHBIM  OIpPOC;

TeCTUPOBaHUe;

9KCTIepTHasi OIleHKa BBICTYIUIEHWM C
COO0OIIIeHUAMU (moxknamamu),
pedepaTamu Ha 3aHATHSIX,
BBIIO/THEHUE TIPaKTHUKO-

OpHEHTUPOBaHHbBIX 3a7au.

yMeTb:

- laBaTh KOJIMUeCTBEeHHbIe OLIeHKU U MPOBO/IUTD
pacueThbl 1I0 XUMUYeCKUM GopMy/iam U
yPaBHEHUSIM;

YCTHBII U THUCbMEHHBIM  OMpOC;

TeCTUPOBaHUe;

9KCTiepTHasi OIleHKA BBICTYIUIEHHH C
COO0O0IIeHUAMHU (moxnamamm),
pedepaTamu Ha 3aHSTHSIX,
BBITTO/THEHHE TIPaKTHUKO-

OPHUEHTHPOBAHHBLIX 3d/ia4.

HpOME)Ky'TO'-IHaH dTTecranus

Hugdepenyupoeannsiii 3auem
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IIpunoxenne 1 Kapra pe3y/1bTaToB 0CBOeHHA yueOHOro nmpegMeTa

HanmMeHoBaHue yueOHOTO TIpefiMeTa: «XUMHUSI»

Lesb AUCLUITIMHBI

HCC/IeZIOBaHUS.

Haqu/ITbCH HCII0J/Ib30BATh OCHOBHBIE 3dKOHbI €CTECTBEHHOHAYYHBIX AWCLIUIIIMH B HpOCl)QCCHOHaJ'IBHOﬁ AedTe/IbHOCTH,
MMPpUMEHATE METOAbl MATEMATHYECKOI'O0 dHd4/IM3d W MOJAE/IMPOBAHUS, TEOPETUUECKOro MW SKCIIEepHUMEHTa/IbBHOIO

3agauu

I/I3YLII/ITI:> OCHOBHBIe XMMIUeCK1e saBJ/IeHN ], QJYH,anEHTaIIbHI)IE IMOHATHA, 3dKOHbBI 1 TEOPUU XUMUH.

B npotiecce 0cBoeHUs1 JaHHOW AUCLUMIUVIMHBI CTYIeHT (OPMUPYET U IeMOHCTPUPYET CJlelyIOle KOMIIOHEHThI 3HaHUI U yMeHUi

TexHosioruu dopMa OL}eHOUYHOI'0 YpoBHU 0CBOeHUs
IlepeueHb KOMITOHEHTOB
(hopMUpoBaHUsI cpeficTBa KOMITOHEHTOB
3HaTh:
- MeCTO XMMHHU B COBPEMEHHOM HayuHOM KapTHHEe MUDa;
[IOHUMAaTh POJib XUMUU B (POPMUPOBAHUU KPyro3opa 1 KouTposnbHas pabora .
P v (b p P pyr P HpaKTI/ILIECKI/Ie 3aHATHUA p P o OBHE\KOMI/ITBHBHBII/I,
(yHKLMOHA/TBHOM TPAaMOTHOCTHU YeJioBeKa JJisl pelleHust OTyeT 10 CaMOCTOSTeTbHON o
CamocrosiTensHast pabora perpoAyKTHUBHBIN
MPaKTUYeCKUX 3a/iay; pabote
- COOCTBEHHYFO TO3ULIMIO 110 OTHOLIEHHIO K XUMUYeCKOU
vH(dOopMalyy, MoJyyaeMon U3 pa3HbIX UCTOYHUKOB.
Ymertsn:
KonTtponbsHas pabora.
- laBaThb KOJIMYECTBEHHbIE OLIeHKU U IPOBOJAUTHL PACYeThI 110 [TpakTHYecKue 3aHATHS .
JoKiaz Ha 3aHATHAX 10 TeMe PenpofyKTUBHBIN
XUMUUECKUM (POpMy/iaM U ypaBHEHUSIM; CamocrosiTesibHasi pabora pedepata
Bnapers:
- OCHOBOTIOJIArat0LMMU XUMHUYECKUMU TTIOHATUSIMUA, TEOPUSMH,
3aKOHAMU M 3aKOHOMEPHOCTSIMU; YBEepeHHOe I10/Ib30BaHue
XUMHUYECKOW TePMUHOJIOTUEeN U CUMBOJIMKOW; KouTposnbHas paboTa o
HpaKTI/ILIECKI/Ie 3dHATUA OBHaKOMHTeJ'IbHBII/I,
- OCHOBHBIMH MeTO/laMU Hay4YHOI'0 TTI03HaHUs, UCII0/Ib3yeMbIMU 3almra OTUeTOB 110 o
CamocTosTenbHas paboTta PerpoLyKTUBHBIN

B XUMHU: HaO/TIOZIeHue, OITMCcaHue, U3MepeHHe, SKCIIePUMEHT;
yMeHHe 00pabaTbiBaTh, 00BSCHUTD Pe3y/bTaThl IPOBEIEHHBIX
OTIBITOB U [eJ1aTh BBIBO/IbI; TOTOBHOCTb U CITIOCOOHOCTD
MIPUMEHSITh METO/IbI TIO3HAHWS TIPY PEIeHNH MPaKTUYeCKUX

caMocCTosITesIbHOM pabore




3ajau;
- BJIaJIeHUe TIPaBUIaMH TeXHUKU 0e301acHOCTH TIpU
HCITI0/Ib30BaHUM XMMUUECKHX BEIIleCTB.

JIMYHOCTHBIE pe3y/IbTaThl:

JIPo 4 - cpopMUpOBaHHOCTb MUPOBO33pEHNS, JIeKLMs1, CAMOCTOSATE/IbHAs TecTupoBanue, pelieHye 03HAKOMUTeJIbHBII
COOTBETCTBYIOIIEr0 COBPEMEHHOMY YPOBHIO Pa3BUTHSA HAYKU U pa6ota 3ajad, AoMallHee 3a/laHue,

0011]eCTBEHHO MPAKTUKHM, 0CO3HAHHOTO Ha /IUasiore KyabTyp, a orpoc

TaK)Xe Pa3/IMYHbIX ()OPM OOILI[eCTBEHHOTO CO3HAHMS, OCO3HAHUS

CBOEr0 MeCTa B [T0/IUKY/IbTYPHOM MUDE;

JIPo 5 - chopMHUPOBaHHOCTh OCHOB CaMOPa3BUTHS U JIeK[Us1, TpaKTU4ecKast TectupoBaHue, pelieHre PernpoAyKTHBHLIH
CaMOBOCTIUTaHUSI B COOTBETCTBUH C 00I1IeYesI0BeueCKUMU pa6ota 3a/ia4, /loMalllHee 3a/laHue,

LIEHHOCTSIMM 1 HZieajlaMH IPa’KJaHCKOTO 00I1leCTBa; TOTOBHOCTD orpoc

Y CrIoCOOHOCTh K CaMOCTOSITe/TbHOM, TBOPYECKOW U

OTBETCTBEHHOM JleATeNIbHOCTH;

JIPo 7 - nposiB/ieHNe HaBbIKOB COTPYHUYECTBA CO JIEKLIUs, TIPAaKTHYeCKast TecTHpoBaHue, pelleHne TMPO/YKTUBHBIN
CBEpPCTHUKAMU, JeTEMU MalIero Bo3pacTta, B3pOC/IbIMHU B pabota, camocTosTebHAsK 3a/ia4, flOMallHee 3a/laHKE,

obpa3oBaTe/ibHOM, 00IIeCTBEHHO T0JIe3HOM, yueOHO- paGorta, 9KCKypCHsi 0onpoc

HCCJIe[I0BaTe/IbCKOM, MPOEKTHOW U APYTUX BUZAX

JlesATe/IbHOCTH;

JIP0 9 - rOTOBHOCTE ¥ CITIOCOOHOCTL K 00pa30BaHUI0, B TOM CamocrosiTesibHasi paboTa TectupoBaHue, pelieHre PerpoAyKTHBHBIH
yuce caMoobpa3oBaHKIO, Ha MPOTSDKEHUH BCel >KH3HHU; 3a/ia4, /loMalllHee 3a/laHue,

CO3HaTe/lbHOe OTHOIIIeHHWe K HerpephIBHOMY 00pa30BaHHI0 Kak orpoc

YCJIOBUIO YCITEIITHOM MpodeCcCHoHabHOM U 0011[eCTBEHHOM

JlesITe/IbHOCTH;

JIPo 12 - OGepexHOe, OTBETCTBEHHOE U KOMIIETEHTHOE Jlek1juis, ipakTUyeckas TectupoBanue, pelieHue penpoyKTUBHBIH

OTHOLLIeHWe K (M3MYeCKOMY U TICUXO0JIOTMYeCKOMY 3[J0POBBIO,
Kak COOCTBEHHOMY, TakK U [PYTUX JiHofiel, yMeHHe OKa3bIBaTb
MepBYHO [IOMOLI]b;

pabota, camocTosiTe/TbHAs
paborta, FKCKypcHs

3a71ay, JoMalliHee 3a/jaHue,
orpoc
b depeHIIMPOBAHHBIM
3aueT




