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[Tpu pa3paboTke paboueii MporpaMMsbl AVCHUTITMHBI B OCHOBY TIOJIO’KEHBI:

1) ®I'OC cpegHero (monHOro) o6IIero obpa3oBaHMs, YTBEpP)KAEHHBbI MUHUCTEPCTBOM
obpa3oBanus ¥ HaykKu P® ot 17 mas 2012 rozma Ne 413.

2) YueOHbI# 1y1aH crierfuaibHOCTH 38.02.01 DKoHOMHKA M OyXTanTepckuil yueT (10 oTpaciisMm),
onobper Yuenoim coBetom PI'BOY BO Koctpomckoii I'CXA ot 22 deppans 2023 ropa,
NpOTOKO/ Ne 2.

Paboyas rnporpammMa yuebHOI AUCHUIUIMHEI 0fj00peHa Ha 3acefiaHny Kadespbl:
«AHaTOMUM 1 (PU3UOJIOTUU XKUBOTHBIX» OT «17» amnpens 2023 roza, npotokos Nel0

~ MoanvcaHo undposon

Ceprel/l nognucbio: Ceprei Banepbesuy

BanepbeBunu BapmuH

5 MUH [lata: 2023.04.17 13:01:48
Bpuo 3aBezytomuii Kadepoii, bapmun C.B. PP +03'00

EJ‘IeHa MoanwucaHo undposoi
. noanucoto: EneHa

Pa3pa60T‘lI/IKI/I . BaneHTM HOBH BanentnHoBHa LacTuHa

[ara: 2023.04.17

OLIeHT Kapeapbl
Aon denp a llactnHa 12:51:55 +03'00"

aHaTOMMU U (H3U0JIOTUU KUBOTHBIX, [IlacTuHa E.B.



ITACIIOPT PABOUYEH ITPOT'PAMMBI YYEBHOU JUCITUTTAHBI
1.1 O6/1acTh IpUMeHeHHs TIPOrPaMMBbI

Pabouasi TmporpaMma [AMCLUIUIMHBI ~SIBJISETCSI YaCThi0 TPOTPaMMbI  TO/ITOTOBKH
CreLMajucToOB cpeAHero 3BeHa B cooTBerctBUM ¢ PI'OC CIIO 1o crneuydanbHOCTH
38.02.01 OkoHOMUKA 1 OyXTranTepckuii yueT (110 OTpac/ism).

O6aacmb npogpeccuoHabHOL OesimesIbHOCMU 8bINYCKHUKOB:

BbINMyCKHUKY, OCBOMBIIME 00pa30oBaTe/bHYIO IPOrpaMMy, MOTYT OCYIECTB/ISITh
nipodecCHOHaTBLHYIO eATeNbHOCTb B 001acTi 08 ®UHAHCHI M 95KOHOMUKA.

O6vekmamu npogeccuoHabHOU 0esimeIbHOCIU 8bINYCKHUKOB SI8/1SIIOMCSA:

— aKTUBBI U 00s13aTeIbCTBa OpraHU3aluu;

— (haKThbI X035 CTBEHHOU JKU3HU;

— (uHaHCOBO-x03s11iCTBeHHast UHGOpMaLus;
— OyxranaTepckasi OTYeTHOCTb.

Buodsl npogpeccuonasibHOll OesimesibHOCMU 8bINYCKHUKOB:

—IOKYMEHTUPOBAHHE XO3SIMCTBEHHBIX OIEpaldid U BeJeHHe OyXraaTepcKoro yuera
aKTHMBOB OpPraHU3aLuy;

—BeJleHre OyXraJTepCKOro ydyeTa MCTOUHWUKOB (DOPMUDOBAHHSI aKTHBOB, BBITOJIHEHHUE
paboT 10 MHBeHTapU3aLiK aKTUBOB U (PMHAHCOBBLIX 00513aTe/IbCTB OpraHU3alvy;
—TpOBe/IeHKEe PACUeTOB C OFO/PKETOM M BHEOIOI)KETHBIMU (DOH/[aMH;

—COoCTaBJIeHUe U UCII0/Ib30BaHKe OyXranTepcKou ((hMHaHCOBOM) OTYETHOCTH;
—OCBOeHUe JJOJDKHOCTU ciyskalero «Kaccupy.

1.2. MecT0 AUCIMILUIMHBI B IPOrpamMMbl MOATOTOBKHU CIELMa/IMCTOB CPe/Hero 3BeHa
- TIpu 0ocCBoeHuH crieiasbHOCTe CIIO  comnuanbHO-9KOHOMUYECKOro mpodusst  yuebHast
JUCLMIUIMHA «XUMUsI» BXOAUT B 00Iieobpa3oBaresibHYI0 TOATOTOBKY, CpeHee TOJHOe
obpa3oBanue, 6a3oBas auciuruivHa (CO0.01.06)

1.3. Ie u 3agauM JUCHHMIUIMHBI — Tpe0OBaHUS K pe3y/JbTaraM OCBOEHHSA
JMCIIUT/IMHBI:

B pesynbraTe oCBOeHUsI YueOHOW [JUCIMILIMHBI «XHUMUSI» OOYYalOLIUHACS JI0/DKEH:
3HATh/MIIPeCTaB/IATh:

3-1 — MeCTo XMMHHM B COBDEMEHHOW HayYHOU KapTUHEe MUPa;

3-2 —posb x¥MuM B (DOPMHUPOBAaHUU Kpyro3opa U (PYHKLMOHA/JbHOM I'PaMOTHOCTH
yesioBeKa /1Jisl pellieHus1 TPaKTUUYeCKUX 3a/1ay;

3-2 —coOCTBEHHYFO TTO3UIIMIO TI0 OTHOIIEHHIO K XUMHUYeCKON WH(MOpMaLWH, T0/Ty4aeMOou
13 pa3HbIX UCTOUHHKOB.

yMeThb:

¥Y-1 — yBepeHHO 10J/1b30BaThCsl XUMHUUYECKOW TePMUHOJIOTUEN U CUMBOJIUKOM;

Y-2 —obpabatbiBaTh, 00OBSICHATEL Pe3y/IbTaThl POBEJEHHBIX OIBITOB U [Ie/1aTh BHIBO/IBI;

Y-3— npuMeHsITb MeTO/ibl TI03HAHUSI MPY PellleHUU MPaKTUUeCKuX 3aziay;

Y-3— naBaTh KO/IMUeCTBeHHbIE OL[eHKH U MPOBO/IUTH PAaCUEThI 110 XUMUUYECKUM (opMy/iam
Y ypaBHEHUSIM;

BJIQJIETh:

H-1 — BnaieTb 0CHOBOIO/MAraIUMU XUMHUYECKUMHU TOHATUSIMH, TeOPUSIMU, 3aKOHAMU U
3aKOHOMEPHOCTSIMY;

H-2 — OCHOBHbIMM MeTOZAMM HAy4yHOrO TIO3HAHWS, MCIO/b3yeMbIMU B XWMUU:

HabJTI0/IeHre, oTMcaHue, U3MepeHre, SKCIIepUMEHT;
H-3 — npaBuiaMy TeXHUKU 6€30MMacHOCTH TPH MCI0/Ib30BaHUN XMMHUUECKHX BEIECTB;
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JINYHOCTHBIE pe3y/IbTaThl 0CBOEHUS AUCLUIIUHbI
B pe3ynbTaTte ocBoeHust yueOHOM AUCLMIIMHBI BHITYCKHUK JI0/KeH 00/1a/laTh
C/1elyIOLIMUA JIMUHOCTHBIMU pe3y/ibTaTaMuU:
JIPo 4 - chopMUPOBAaHHOCTb MMPOBO33DeHMs, COOTBETCTBYIOI[EIO COBPEMEHHOMY YPOBHIO
Pa3BUTUsS HAayKM M OOIIECTBEHHOM TMPaKTHUKH, OCO3HAHHOTO HA [Uajiore KYJbTyp, a TaKKe
pa3/IMyHbIX (GOpM 00I1IeCTBEHHOTO CO3HAHMUsI, OCO3HAHUS CBOEro MecTa B TIOJIMKY/IbTYPHOM MUDE;
JIPo 5 - chopMHpPOBaHHOCTb OCHOB CaMOpPa3BUTHSI M CAMOBOCIIUTAaHUS B COOTBETCTBUU C

o01jeueioBeUeCKUMU [IEHHOCTSIMA W Hjlea/laMd  TPaKJAHCKOro 0OIecTBa; TOTOBHOCTh H
CIOCOOHOCTB K CaMOCTOSITe/TbHOU, TBOPYECKOW M OTBETCTBEHHOM J1eSITeTbHOCTH;

JIPo 7 - mposiBfieHre HaBbIKOB COTPYAHHWYECTBA CO CBePCTHHKAMHU, JAeTbMH MJIaZilliero Bo3pacTa,
B3pOC/BIMU B 00Opa3oBaTe/NbHOW, OOIIECTBEHHO TIOJIe3HOH, yueOHO-MCC/ie/[0BaTebCKOMH,
TIPOEKTHOM U APYTUX BUAAX [1esiTe/IbHOCTH;

JIPo 9 - rOTOBHOCTb W CITOCOOHOCTH K 00pa3oBaHHIO, B TOM YHC/Ie CaMOOOpa30BaHMIO, Ha
TIPOTSDKEHUM BCeM JKW3HW; CO3HaTe/bHOe OTHOIeHWe K HerpepbiBHOMY 00pa30BaHUIO Kak
YCJIOBUIO YCITEIITHOM MpodeccroHabHOU U 0011[eCTBeHHOU JesITeTbHOCTH;

JIPo 12 - OepexxHOe, OTBETCTBEHHOE U KOMIIETEHTHOE OTHOIIEHHEe K (QU3NUYECKOMY W
TICUX0JIOTUYECKOMY 37I0POBBIO, KaK COOCTBEHHOMY, TaK U APYrUX JItOJiei, yMeHHe OKa3bIBaThb
TMepBYIO TIOMOLI]b.

1.4. PEKOMEHAyEMOE KO/IMY€CTBO YdCOB Had OCBO€HHE MTPOrpaMMbl JUCLHUAII/INHbI:

MaKCHUMaJTbHOHM yueOHOM Harpy3ku o0yuaroiierocsi — 72 yaca, B TOM UHCJIe:
00s13aTe/IbHOM ayJUTOPHOM yueOHOM Harpy3ku odydarolerocst — 66 4acos;
camocTosiTesibHasi pabora — 4 Jaca;

NIPOMe’KyTOUHasl arTecTaLusi— 2 yaca.



2. CTPYKTYPA N ITPUMEPHOE COJEPXXAHUE JUCIIUITI/TMHBI

2.1. O6beM AUCHUIUIMHBI ¥ BU/IbI YUeOHO#H padoThI

Obwvem uacos

Bug yue6HO paboThI Beero Comecmp Ne2
YueOHast Harpy3ka 00yuaronmuxcsi BO B3aUMO/IeMCTBUN 66 66
C mpeno/iaBaresieM (BCero)
B TOM UHCJIE:
TeopeThyeckoe o0yueHue (JIEeKI|K) 32 32
nabopaTopHbIe 3aHATHS 10 10
[paKTUYeCKHe 3aHATUS 24 24
KOHTPOJIbHBIE PabOThI - —
KOHCYJIbTallUU - -
KypcoBasi pabota (IpoeKT) — —
CamocTosiTenbHasi paboTa obyuatoirierocs (Bcero) 4 4
B TOM UHCJIE:
CaMOCTOsITe/TbHOE M3y4yeHHe yueOHOro MaTepyasa 2 2
TO/IrOTOBKa pedepaToB - -
TIOJITOTOBKA K TIPAKTUYEeCKUM 3aHSITHSIM 2 2
TIOJITOTOBKA K TEKYII[eMY KOHTPOJTIO 3HaHUM - -
caMocTosiTesibHas paboTa Hafi KypCoBoi paboToi
(npoekTom) - B
fnbdeperimpoanHLIi OuddepeHipoBaHHbBIN
[TpoMe)xyTouHast aTTecTaLust 3ayeT
3aueT 2 (yaca)
(2 yaca)




2.2. TemamuuecKuil n/aH u codepicaHue OUCYUNIUHbL: «Xumusi»

No HaumeHoBaHue Copep>xaHue yueOHOr0 MaTepuaJia, JabopaTopHble paboThI U MTPAKTHUEeCKHe 3aHATHS, Ob6beM YpoBeHb
n/n pasziena (TeMbl) caMmocTosiTe/TbHasi paboTa 00yuaroImuxcs, KypcoBast pabota (TIpOeKThI) YyacoB OCBOEHUsI
yueOHOU JUCIUIIAHEI
1 2 3 4 5
Paspien 1. «OCHOBBI CTPOEHMS BellleCTBa» 6
CopepxaHue yue0HOro MaTeprasia
TeopeTuueckoe o0yueHue:
CoBpemeHHast Mo/ie/ib CTpOeHUsI aToMa. CUMBOJIMUYECKUM S3bIK XUMUU. XUMUUECKHN 3/1eMeHT.
OneKTpoHHasi KOHpUrypauus atoma. Knaccudukaius XuMUuecKrx 371eMeHToB (s-, p-, d- 2
Tema 1.1. 371eMeHTbl). BasleHTHBIe 3/1IeKTPOHBI. BaJIeHTH(BCTb. OneKTpOHHasi IPUPOJAa XUMUUECKOW CBSI3U.
OneKTpoOTpULIaTe/IbHOCTb. BU/ibl XMUUecKol cBsi3u (KOBasleHTHasl, MOHHas1, MeTa/l/inuecKas,
CTtpoeHue aToMOB
MAECKIX BOJIOPOZHAsT) U CrIoco0bl ee 0Opa30BaHUsl. 1,2
1. IIpakTHyeckoe 3aHATHE Nel:
3/IeMeHTOB U < . . .
npEpoja Pelienve 3aaHii Ha UCIIOB30BaHE XUMHAYECKON CMMBO/IMK 1 Ha3sBaHH COe/MHEHHH 110
AMAIeCKON cBsiap | HOMEHK/IAType MeXIyHapOJHOTO COr03a TeOPeTHUeCKOH 1 MPUK/IaIHON XUMUHU 1 TPUBHA/TbHBIX 2
Ha3BaHUM /1S COCTAB/IeHUSI XUMUUECKHUX (POPMYJI IByXaTOMHBIX COeJUHEHUM (OKCUIOB,
Cy/ib(PU0B, TUAPUJIOB U T.11.) U APYTUX HEOPraHUUeCKUX COeAMHEHUM OT/je/TbHbIX K/1aCCOB.
[TpakTrueckue 3a/jaHusl Ha yCTAHOBJ/IEHHE CBSI3U MEXK/y CTPOEHHMEM aTOMOB XHUMHUUECKUX
3/1eMEHTOB U MeprUoAuYeCKUM M3MeHeHueM CBOMCTB XMMHUUYECKUX 3JIeMEHTOB U UX COeIMHEHUM B
cootBeTCcTBUM C [losiokeHneM ITepuoiuueckor CUCTeMBI.
CopepxaHue yue0HOro MaTepHasia
ITpakTnyeckoe 3ansaTHe No2:
[Teproanueckasi cuctemMa XuMHU4eckux 37eMeHTOB [I.1. MeHpeneeBa. Pr3nueckrii CMbICI
Tema 1.2. ITepropnueckoro 3akoHa [I.V1. MenieneeBa. 3aKOHOMEPHOCTH U3MEHEHUS CBOVMCTB XUMUUECKHUX
IMepuoguueckum 3/IeMEHTOB, 06pa3yeMbIX UMU IMPOCTHIX U CJIOKHBIX BEI[ECTB B COOTBETCTBUU C TI0JIO’KEHHEM 1
2. 3aKOH U Tab/mIa XUMHYECKOro 37emeHTa B [lepuognueckor cucteMe. MUpPOBO33peHUYECKOe U HAYUYHOe 3HaueHue 9

A.A. MenpeneeBa

[Teproguueckoro 3akoHa [.1. MenpeneeBa. [Ipornossl [I.11. MeHgeneeBa. OTKpPbITHE HOBBIX
XUMHYECKHX 3JIeMeHTOB. PellleHre MPaKTUKO-OPUEeHTHPOBAHHBIX TEOPETUUECKUX 3a/laHUl Ha
XapaKTepu3alui0 XUMUUeCKUX 3/1eMeHTOB «MeTalsinueckrie/HeMeTa/lsInueckre CBOMCTBa,
3J1eKTPOOTPULIATE/IbBHOCTh XUMUUYECKHX 3JIEMEHTOB B COOTBETCTBUU C UX 3JIEKTPOHHBIM CTPOEHHEM
Y TI0J1I0)KeHHeM B Nepro/InuecKol cucTeMe XuMUueckKux snemeHToB [I.M.MeHjeneeBa»




Paszpen 2. «XuMHueckKue peakijiu»

Tema 2.1.
THUnbI XUMHYECKHX
peakiui

Cojep:xaHue yueOHOro MaTepuasia

TeopeTHueckoe 00yyeHue:

Knaccudpukauys M TUMBI XUMUYECKMX peakLMid C yyacTHeM HeOpraHWyecKuxX BeLeCTB.
CocraB/iieHre ypaBHEHHMI peakI[iil COeJIMHEHUs, pa3/ioyKeHs1, 3aMellieHusi, 0OMeHa, B T.U.peakiui
TOpeHHs], OKUCJ/IeHHUS-BOCCTAHOB/IEHUSl. YPaBHEHUsS OKUC/IeHUs-BOCCTaHOB/eHUs. (CTerneHb
okucieHusl. OKUCIUTENb W BOCCTaHOBUTenb. (CoOCTaB/ieHWe W ypaBHMBaHWE OKHC/IUTe/IbHO-
BOCCTAaHOBUTE/IbHBIX  peakLUi MeTOZI0M 3/71eKTPOHHOI0 GanaHca. OxucresbHO-
BOCCTaHOBHUTEJIbHbIE PeakLUy B MPUPOJE, NMPOM3BO/CTBEHHBIX TPOLieccax U XKU3He[esATeIbHOCTU
OpraHu3MOB.

IIpakTnyeckoe 3ansaTue Ne3

KosmmuecTtBeHHble OTHOLIEHNS B XUMUK. OCHOBHBIE KOJIMUECTBEHHbIE 3aKOHbI B XMMUU U PacueThbl
M0 YpaBHEHHUsIM XUMHYECKHUX peakiui. Monb Kak eAuHMIa KOJMYecTBa BelecTBa. MovispHas
Macca. 3aKOHBI COXpaHEHHSI MAacChl W 3Hepruu. 3akoH ABorazipo. MosisipHbIi 00BEM Ta30B.
OTHOCuTeNbHasi TIJIOTHOCTb Tra3oB. PacueTbl MO YpaBHEHUSM XUMHYECKHUX peakUud C
WCTI0/Ib30BaHHEM Macchl, 00beMa (H.y.) ra3oB, KOJIMUeCTBa BelleCTBa.

Tema 2.2.
J/IeKTPo/IMTUYeCKas
JIMCCOIHALUA U
MOHHBIA 00MeH

TeopeTnyeckoe 00yueHuUe:

Teopust 31€KTPOIMTAUYECKOM Auccourauuu. VIOHBI. OJIEKTPOUTHI, HE3/eKTPOIUTHL. Peakumu
noHHOro obmeHa. CocTaB/ieHWe peakliii MOHHOTO OOMeHa MyTeM COCTAaB/IEHUS WX TIOJHBIX M
COKpAllleHHbIX HWOHHBIX ypaBHeHMM. KHC/IOTHO-OCHOBHbIE DeakLWW. 3a/laHHs Ha COCTaBIeHHe
HMOHHBIX peakLii.

JlaGopaTopHoe 3aHATHE:

JIaGoparopHasi padora Nel«THNbl XHMHUECKHX PeaKiuii».

WccnemoBanue THUTIOB (TI0 COCTaBY M KOJIMUECTBY UCXOHBIX U 00Pa3yIOIIUXCS BEIIeCTB) U
MPU3HAKOB XUMUUECKHX peakiuii. [IpoBefieHe peakijyii MOHHOTO 0OMeHa, orpe/iesieHre Cpefibl

BO/IHBIX PacTBOPOB. 3a/laHusl Ha COCTaB/IeHHe NOHHbBIX PeakKLUH.

KonTposbHas pabora

Nel «CTPOGHI/IE BelljeCTBa U XUMHUYECKHE PeaKI[UN»

Pa3pen 3. «CTpoeHue U CBOIICTBa HEOPraHUYECKHX BeleCTB»

16

Tema 3.1
Knaccuduxkanus,
HOMEHKJ/IaTypa Hu

CTpOeHue

Teoperuyeckoe odyueHue:

[Tpegmer HeopraHuueckod xuMmuM. Kiaccudukaiuss HeopraHWyeckux BerjecTB. [IpocTeie U
c/10>kHble BeljecTBa. OCHOBHBIE KJ1aCChl CJIOXKHBIX BeLLeCTB (OKCH/IbI, THIPOKCH/IbI, KUC/IOThI, COJIN).
B3anmocsssp HeopraHUuyecKux BelLleCTB. MexxMoseKy/isipHble B3aUMO/eNCTBUS.
Kpucraniorusparsl. ArperaTHble COCTOsIHUS BelljecTBa. KpucTa/uinueckrie M aMop(QHble BelllecTBa.




HeOpraHu4YecKux
BeIIeCTB

Tumnbl KpPUCTA//IMUECKUX peIIeTOK (aToMHasi, MOJIeKy/sipHas, HWOHHasl, MeTa/l/inuecKas).
3aBUCUMOCTb (PM3UUYECKUX CBOMCTB BelllecTBa OT THIA KPUCTA//IMUECKOM peleTKu. 3aBUCHMOCTb
XUMHUYECKOW aKTUBHOCTHU Bell[eCTB OT BH/ja XUMUUECKOW CBS3U U TUTA KPUCTA/VIAUeCKOU pelleTKH.
ITpuurHBI MHOTOOOpAa3Ksl BeLeCTB.

IIpakTnyeckue 3aHaTus Ned:

HomeHknaTypa HeopraHWuyecKux BeIeCTB: Ha3BaHMe BelecTBa UCXOAS W3 WX XUMHUUECKOH
dbopMysibl WM COCTaBeHWe XUMHUYeCKOW (OopMy/abl MCXO[s W3 Ha3BaHUs BelllecTBa TI0
MeXXyHapOAHOU WM TPUBHATLHOW HOMEHK/IaType.

PelrieHue MpakTHUYeCKUX 3a/laHUM TI0 KaacCU(PUKaIMKM, HOMeHK/IaType U XUMHUUYecKuM (opMysiaMm
HeopraHUueCKHX BeleCTB pa3/MUHbIX KIacCoOB (yrapHbIi ra3, yrjaeKucbli ra3, aMMUak, raiieHast
W3BeCTb, HerailleHasi W3BeCTb, MUTbeBas COJa W [JPYTUX): Ha3BaThb M COCTaB/SATh (HOPMYJIbI
XUMUUECKUX BeILleCTB, ONpe/e/isiTh TPUHA/JIe)KHOCTD K K/IacCy.

Wctounuku xumudeckoid wHdopmauyy (cpeicTB MaccoBod HH(opMaluu, ceTh VIHTepHeT u
Jpyrue). Ilorck nHopmalyy 1o Ha3BaHUsIM, UleHTUdUKaTopaM, CTPYKTYPHBIM (hopMyiaMm.

Tema 3.2. dusuko-
XHMHUYECKHe
CBOMCTBA
HeopraHu4YecKux
BeIeCTB

TeopeTnyeckoe o0yueHue:

Mertasiel. O61ue pusnyecKre U XUMHUUYeCKre CBOMCTBa MeTa/ioB. CriocoObl momyueHusi. 3HaueHue
MeTa/VIOB ¥ HEeMEeTa/VIOB B MPUPOJe U KU3HeesATe/IbHOCTU UejloBeKa M opraHvu3MoB. Kopposus
METaJUIOB: BU/IbI KOPPO3UH, CTIOCOOBI 3aIlIUTHI METAJ/VIOB OT KOPPO3UH.

Hemetammel. OOmpe ¢u3nuecke ¥ XMMHUYECKHE CBOWCTBA HEMETA/UIOB. THMHMUHBbIE CBOWCTBA
MetaisioB IV— VII rpynn. Kraccudukauys U HOMEHKIaTypa COeJWHEHUN HeMeTaslloB.
KpyroBopoThbl 6MOTeHHBIX 37IEMEHTOB B TIPUPO/IE.

XvMHUeckre CBOMCTBAa OCHOBHBIX K/aCCOB HEOPraHWYecKuX BelecTB (OKCHU/0OB, TMIPOKCHU/IOB,
KUCJIOT, COMlel U Ap.). 3aKOHOMEePHOCTU B M3MEHEeHUM CBOWCTB TMPOCTHIX BEIeCTB, BOJAOPOAHbBIX
COeIMHeHWH, BBICILIMX OKCUZ0B U TUJPOKCHU/IOB.

IIpakTnyeckoe 3aHsaTHe Neb:

CocraByieHre ypaBHEHUM XUMUUECKUX PeaKLMK C yuaCTHeM MPOCTHIX U CJIOKHBIX HEOPraHUYeCKUX
Bell[eCTB: MeTa/uIOB U HeMeTasyIOB; OKCH/IOB MeTa/l/IOB, HeMeTa/UIOB U aM(OTepPHBIX 3/IeMEHTOB;
HeOpraHUueCcKUx KHCJIOT, OCHOBaHMM W aM@OTepHbIX THUAPOKCUOB; HeOpraHW4yeCcKuX CoJie,
XapaKTepU3YIOIIMX UX CBOWCTBA.

PerieHve NpakTUKO-OpPUEHTHPOBAHHBIX TEOPETUUYECKUX 3aZlaHUM Ha CBOMCTBA, COCTAaB, MOTy4YeHHe
1 Oe30MacHOe WCITO/b30BaHHE BaXXHEUIIIMX HeOpraHWYeCKMX BeleCTB B OBITY W TPAKTHUUeCKOH
JleaTeJIbHOCTY YesloBeKa.




8. Tema 3.3. JIaGoparTopHasi pabora Ne2«aeHTH(HKALUA HEOPraHUYECKHX BEIeCTB».
Npentudukanua | PemieHne skcriepuMeHTa/lbHBIX 33/ay M0 XUMUUECKHM CBOMCTBAaM META//IOB U HEMETaJljIoB, 0
HeopraHu4ecKnx pacrio3HaBaHUID U TIONIyUeHUI0 COeJUHEHWM MeTa//iIoB U HeMeTas/uioB. WaeHTuduMKaiys 2
BellecTB HeOpraHUuUecKHX BeIeCTB C KCIOMb30BaHUEM HX (PU3MKO-XWMHUUYECKUX CBOMCTB, XapaKTepPHBIX
KaueCTBEHHBIX peakiuii. KauecTBeHHbIe peakliy Ha Cy/abdart-, KapOoHAT- U XJIOPUJ, —aHUOHbI, Ha
KaTUOHbI aMMOHUSI.
9. KonTposibHasi pabora Ne2 «CB0#CTBa HEOPraHHYECKHUX BeIeCTB» 2
Pa3pgen 4. «CTpoeHue U CBOMCTBA OPraHUYeCKHX BelljeCTB» 24
10. Tema 4.1. TeopeTHueckoe 00yyeHue:
Knaccudukanus, [TosiBneHue U pa3BUTHE OPraHUUECKOM XUMHUU Kak Hayku. IIpegmeT opraHuueckoi xumun. Mecto 2
CTpOeHue 1 Y 3HaueHUe OPraHUuueCcKord XMMUU B CUCTeMe eCTeCTBeHHbIX HayK.
HOMeHK/IaTypa XHWMHUUeCKOe CTPOeHHe KakK MOPSZi0K COeJMHEeHHsI aTOMOB B MOJIeKYJle COrJIaCHO MX BaJIeHTHOCTH.
OpPraHuYecKux OCHOBHBIE TIOJIOXKEHUSI TEOPUU XHWMUUECKOTO0 CTPOEeHMsI OpraHhyeckKux coeiuHeHuit A.M.
BellecTB ByTnepoBa. Yr/iepoJHbld CKeleT OpraHM4ecKod MOJeKy/bl. 3aBUCUMOCTb CBOWCTB BeLLeCTB OT
XUMHYECKOTO CTPOEeHUs MOJIeKy/1. MI3oMepusi U U30Mephl.
[TonsitTue o dyHkuuoHanbHOM rpymnme. Pagukan. TIpvHLMIBI KJacCU(UKALMM OpraHUYecKux
coeluHeHU. MexyHapoJHasi HOMEHK/JAaTypa U TPUHLUIBI HOMEHK/AaTypbl OpraHU4ecKux
coepuHenuil. [loHsTHe 006 a30TCOAEpIKAIUX COeJUHEHHSIX, OMOIOTHYECKA aKTUBHBIX BeIeCTBaX
(yrneBojax, kupax, 0Oekax W Jp.), BbICOKOMOJIEKY/ISIPHBIX COeJUHEHUsX (MOHOMED, TMOJUMEp,
CTPYKTYpPHO€ 3B€HO)
IIpakTHnyeckoe 3ansaTue Neb:
HomeHknaTypa opraHMuecKux CoeIMHeHWH OT/iefIbHbIX K1acCOB (HachlllleHHbIe, HeHaChIIleHHbIe U
apoOMaTHYeCKHe YreBOZOPOAbI, CIIUPThI, (De€HOJIbI, albJeru/ibl, KETOHbI, KADOOHOBbIE KUC/IOTHI U
np.) CocraBreHue TOMHBIX U COKpAllleHHbIX CTPYKTYPHbIX (OPMYJ OpraHUYecKUX BelecTB 2
OT/leJIbHbIX KJ/IaCCOB, HWCIIO/Mb3ysl MX Ha3BaHWsI MO CHUCTeMaTUueCKOW HOMeHK/aType (3TUJIeH,
alieTusieH, rvlepuH, dheHos, popManbierus, YKCycHasi KUC/IOTa, TJIMLUH). PacueTsl npocTeiiieit
(hopmyJ/ibl OpraHruecKo MOJIeKYJIbl, UCXO/sl U3 3/IEeMeHTHOr0 cocTaBa (B %).
11. Tema 4.2.
CsoiicTBa TeopeTnueckoe 00yJeHHUe:
OpPraHuYecKux OU3MKO-XMMHUYeCKWe CBONCTBA OPraHWYeCKHUX COeAVMHEHUH OT/eNbHBbIX K/IacCcoB (0COOEHHOCTU
coeJMHeHUuM K/accudUKallid ¥ HOMEHK/IaTypbl BHYTPH KJjacca; TOMOJIOTHYEeCKHH psii U obiast (opmyra; 2

n30Mepusi; pu3nUYecKre CBOMCTBA; XMMUYeCKHe CBOWCTBA; CTIOCOOBI MOTyYeHusT):




— TnpeJiesibHbIe YI/IeBOJOPOAbI (a/IKaHbl U LIUK/I0a/IKaHbl). ['opeHre MeTaHa KakK OIMH U3 OCHOBHBIX
HMCTOYHUKOB Terla B TIPOMBIIIJIEHHOCTH U ObiTy. CBOWHCTBA TPUPOJHBIX YIJIEBOZOPO/IOB,
HaxO0)K[eHre B [IPUPO/ie U NPUMeHeHKe aJIKaHOB;

— Hemnpejle/bHble (anKeHbl, alKWHbI U anKaJueHbl) WU apoMaThuyecKue YTJieBOAopoAbl. ['opeHue
aljeTU/eHa KaK MCTOYHUK BBICOKOTEMIIepaTypHOI'O IJIaMeHU [i/1s1 CBapKU Y Pe3KH MeTaslJiOB;

— KHCJIOPO/ZICOZIepoKall[ie coequHeHUs] (CUPThI U (DEeHOJIbI, a/lbJeTUbl U KeTOHbI, KApOOHOBBIE
KUCJIOTBI U 3(UPHI, XKUPHBI, YI/IeBoAbl). [IpakTHueckoe rnpuMeHeHUe STUIEHTJIUKOJS, TJIMIepUHa,
tdeHona. IlpumeHenue Qopmanbaeruja, aleTaablervjia, YKCYCHOM KHC/IOThl. Mblla Kak COJIU
BBICIIIMX KapOOHOBBIX KMC/IOT. MOMOIIMe CBOHCTBA MbL/Ia;

— asoTcofiepkaliye coequHeHUsi (aMHUHBI M aMHUHOKHC/IOTHI, Oesiku). BbICOKOMOMEKynspHbie
coequHeHUs] (CUHTeTHYecKHMe W OMOJOrMuecKu akTHBHBIE). MoHOMep, MOoJuMep, CTPYKTYpHOe
3BeHO. [TomMMepu3anys 3TUIeHa KaKk OCHOBHOE HarlpaB/ieHWe ero MCIo/b30BaHus. ['eHeTHuecKas
CBsI3b M@Ky K/IaCCAMU OPraHUUeCKUX COeJUHEeHHUH.

IIpakTHueckoe 3aHATHe Ne7: CBOMCTBAa OpraHUYeCKUX COeJAMHEHUN OT/[e/bHBbIX KJ/1acCOB
(TpUBHA/IbHAs U MeXKAyHapoHasi HOMEHK/IaTypa, XUMHUeCKHe CBOKMCTBA, CIIOCOOBI MOTydeHus):
rpefie/ibHble (a7KaHbl U I1[MK/IOA/TKaHbl), HerpeJenbHble (a/KeHbl, aJKMHbI U a/KaJueHbl) U
apoMaTUuecKue yTJIeBOAOPO/bl, CITUPTHI U (heHOJIbI, KApOOHOBBIE KUCIOTHI M 3GUPHI, albJeTUIbl U
KEeTOHbI, aMUHbI U aMUHOKUCJIOThI, BEICOKOMOJIEKYJ/ISIPHbIE COeJiJMHeHHs. 3aZlaHusl Ha COCTaBJ/IeHHe
yPaBHEHUN XMMUYECKHUX peakl[ii C yuacTheM OpraHUueCcKUX BelleCTB Ha OCHOBAaHMM UX COCTaBa U
CTPOEHMUSI.

CocraByieHMe cxeM peakiui (B TOM uuC/Ae MO TpeJJ/I0)KeHHbIM IeflouKaM MpeBpalleHul),
XapaKTepU3YILIUX XUMHYeCKrMe CBOWCTBA OpPraHWYeCKUX COeJVHEHUW OT/Je/bHbIX K/acCOB,
Ccrocobbl WX TIONyYeHWS] Y Ha3BaHWe OpraHUYeCKWX COeJUHEHWM 10 TPUBHAIbHOW WU
MEeK/YHapOJAHOW CHUCTeMaTH4YeCKOM HOMeHK/aType. PellleHMe NPaKTUKO-OPUEHTUPOBAaHHBIX
TeopeTUUeCKUX 3alaHUi Ha CBOMCTBA OPraHMYeCcKHUX COeIMHeHUN OT/e/bHbIX K/1aCCOB.
JlabopaTopHoOe 3aHATHE:

JIabopaTopHasi pabota Ne3 «IIpeBpaineHre opraHMueCKHX BeleCTB MPH HarpeBaHHN».
[TonyueHue STwieHa U uU3yuyeHHe ero (U3MUECKUX W XUMHUUECKUX CBOWCTB. MojenupoBaHue
MOJIEKYJ1 U XUMHUUYEeCKUX TTpeBpallleHU Ha prUMepe 3TaHa, 3TW/IeHa U alleThieHa U Jip.

12.

Tema 4.3.
NpenTtudukanus
OpraHuYecKHux
BelleCTB, UX

Teopernueckoe o0yueHue:

Buoopranuueckue coequHeHus. I[IppumMeHeHre v Orooruyeckast posb yriaeBozioB. OKUC/IeHHe
yTJIEBOZIOB — UCTOUYHHK SHEPTUH >KUBbIX OpraHu3mMoB. O6/1acTy IpUMeHeHHs aMUHOKHCJIOT.
ITpeBpaiijeHus 6eIKOB MUK B opraHu3Me. buonornueckue GyHKIpu 6ekoB. bronornueckue
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3HaueHHue u
npuMeHeHHe B
OBITOBOM U
NMPOM3BO/|CTBEHHOMN
AeATe/IbHOCTH
yesI0BeKa

PoJib OpraHMuecKoi XUMHH B PeIlIeHUH 1po0/ieM SHepreTuyeckoi 6e30macHOCTH, B Pa3BUTHH
MeMINHBI, CO3/JaHUH HOBLIX MaTepUasioB, HOBLIX MCTOUHUKOB SHEPTyH (a/IbTePHATHBHbIE
WCTOYHUKHY 3Hepruu). OmacHOCTb BO3/IeHCTBUS Ha KHUBbIe OPraHU3Mbl OPraHUYeCKUX BEIeCTB
OT/IeNIbHBIX K/IaCCOB (YT/I€BO/IbI, CITUPTHI, (EHOJIbI, XJIOPOPraHUUeCKHe TTPOHU3BO/JHbIE, a/lbIeTH/IbI
U JIp.), CMBICJI [TOKa3aTesis TIpeZieJIbHO Z0MyCTUMOMN KOHIIEHTPAI|H.

JIabopaTopHoe 3aHATHE:

JIaGoparopHast pa6ora Ned «VaeHTH(UKANMA OpPraHUYeCKHX COeJHUHEHUH OT/e/TbHbIX
KJ/IaCCOB».

VaeHTHbUKAIMS OpraHUYeCKUX COeIMHEeHUM OT/e/TbHBIX K/1acCOB (Ha ITPUMeEpe a/lbJeruioB,
KpaxMasia, YKCYCHOM KHMCJIOThI, Oe/TKOB U T.I1.) C UCTIO/Ib30BaHNEM UX (PU3UKO-XUMUUECKUX
CBOWCTB M XapaKTePHBIX KaueCTBEHHBIX peakiuii. [leHaTyparus Oe/ika mpy HarpeBaHWM. L[BeTHbIe
peakiuu 6e1KOB. BO3HMKHOBEHHE aHATMTUUECKOT0 CUTHA/A C TOUKU 3PEeHUST XUMUUECKUX
TIPOLIECCOB TPH MPOTEKAaHUK KaueCTBEHHOMW peaKI[iH, TO3BOJISIONIeH UAeHTU(DHUIIMPOBATh
TIpe/I/I0yKeHHbIe OpPraHUUeCKre BelliecTBa.

13.

KoHTtposibHasi padora Ne3 « CTPyKTypa U CBOICTBA OPraHMYeCKHX BeleCTB»

N

Pa3pen 5. «KuHeTHueckue ¥ TepMoJUHAMHUYeCKe 3aKOHOMEPHOCTH NMPOTeKaHUsl XMMHUeCKHX peakIjui»

14.

Tema 5.1. Ckopocthb
XUMHUYeCKHX
peaknuu.
XumMuuyeckoe
paBHOBecHe

TeopeTnyeckoe 00yueHuUe:

CKOpOCTb peakljiu, ee 3aBUCMMOCTb OT pa3/IMUHbIX ()aKTOpPOB: MPUPOAbLI PearupyroliuX BelecTs,
KOHL[eHTpalliM pearupyrolux BellecTs, TemnepaTypsl (mpaBuwio Bant-T'odda), nnomanu
peakLIMOHHOM oBepXHOCTH. TernnoBele 3()(heKThl XUMUUECKUX peakLjuii. DK30- U 3HJ0TepMUYecKre
peakiur. OOpaTUMOCTh peakiuii. XUMHUeCKoe pPaBHOBECHe W €ro CMelljeHHe TIoJ, AelCTBUeM
pa3nnyHbIX (aKTOPOB (KOHLIEHTpaLsi peareHTOB WM TIPOAYKTOB peaklLdd, JlaBJeHue,
Temreparypa) [ CO3[aHUsl ONTHMMa/bHbIX YCIOBUWA [IPOTEKaHUS] XMMHUYECKMX [IpPOLIeCCOB.
[TpyHun Jle-Illartense.

IIpakTHueckoe 3aHATHE Ne8:

PelieHne NpakTUKO-OPUEHTHMPOBAHHbIX 3a/jlaHUM Ha aHa/iv3 ()akTOpOB, BAMSIOIIMX Ha U3MeHeHHe
CKOPOCTM XHWMHUYECKOM peakiuM, B TOM UHC/e C TO3WLUN SKOJ0THYeCKU LiesiecoobpasHOro
roBefieHUsi B OBITY W TPYJOBOM [IeTEBHOCTH B LeJIIX COXPAHEHWs CBOEr0 370POBbSl U
OKpY’Karolllel IPUPOIHOM Cpeibl.

Perienne mpakTUKO-OpPYEHTHMPOBAaHHBIX 33/laHWMi Ha NpuMmeHeHWe npuHuuna Jle-lllatense as
HaxXOXK/J|eHWsl HalpaB/IeHUs] CMell|eHUs] PaBHOBeCHUs] XMMHYEeCKON peakLMd U aHaiu3 (PakTopOB,
BJIMSIFOLMX Ha CMellleHre XMMHUYeCKOr0 paBHOBECHSI.
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Paspen 6. PacTtBopsbl

17.

Tema 6.1. ITousaTue o
pacTBopax

TeopeTHueckoe o0yueHue:

PacTBopeHye Kak pU3NKO-XUMHUUeCKui rporjecc. PactBopsl. CriocoObI MPUTOTOBIEHHsS] paCTBOPOB.
PactBopuMocTe. MaccoBasi [0/ pacTBOpeHHOro BeljecTtBa. CMBIC/ IIOKa3aTess IpefebHO
JOTMYCTUMOW KOHLIEHTPallii W €ro WCII0/b30BaHHe B OIleHKe 3KOJIOTMYeCKOW 0e30macHOCTH.
[TpaBu/a 3K0JIOTHUECKH 1ie/ieco00pa3Horo MoBejeHus B ObITY U TPYZOBOU eI TeTbHOCTU B LIEJSX
COXpaHEeHHsI CBOEr0 3[0POBbSI U OKpY’Karollleld MPUPOAHOU Cpeibl; OMaCHOCTh BO3/JEHCTBUS Ha
JKVBble OpraHU3Mbl OIpe/ie/IeHHbIX BelecTB. PellleHHe MMPakKTUKO-OPHUEHTHMPOBAHHBIX PAaCUeTHBIX
3aflaHUM Ha PacTBOPBI, UCTIO/Ib3yeMble B OBITOBOM U MPOM3BOJCTBEHHOM IeATe/IbHOCTH YeToBeKa.
JIabopaTopHasi padota Ne5 «IIpuroroBieHHe pacTBOPOB».

[IpurotoBneHve pacTBOPOB 3afaHHOM (MaccoBoM, %) KOHLeHTpauud (C  MpaKTUKO-
OpMEeHTUPOBaHHBIMK BOTIPOCaMH) U OMpeJiesieHre Cpe/ibl BOAHBIX PacTBOPOB. PellleHue 3ajau Ha
TIPUTOTOBJIEHHE PAaCTBOPOB.

IIpodeccuoHaIbHO-0pPHEHTHPOBAHHOE CO/lep)KaHMe (coiep)KaHue MPUKJ/IaIHOT0 MOAYJIsT)

Pa3fien 7. «Xumus B ObITY U IPOU3BO/ICTBEHHOM AeSITeTLHOCTH Ye/I0BeKa»

22.

Tema 7.1.
Xumus B ObITY U
MPOU3BOJACTBEHHOMN
AeATeIbHOCTH
ye/I0BeKa

TeopeTnyeckoe o0yueHue:

Hogenmme gocTKeHUss XMMUYeCKOM HAYKU U XMMUUeCKOM TeXHOJI0rnu. Posib xummu B
obecrieueHUH 3KOJIOTUUECKOH, SHEPreTUYeCKOU 1 MUILeBo 0e30MacHOCTH, Pa3BUTHH MeIULIVHBIL.
[TpaBu/ia noucka v aHaaM3a XMMUUECKOW MH(OPMaLMK U3 pa3/IMYHbIX UCTOUHMKOB (Hay4yHast U
yuebHO-Hay4yHasi IMTepaTypa, Cpe/iCTBa MacCcoBOi uHdopMaluu, cetb VIHTepHeT).

IIpakTHyeckoe 3aHATHE Ne9:

[Mouck ¥ aHanM3 KeliCoB O MPUMeHeHUH XMMHUUeCKHX BelleCTB U TeXHOJIOTHM ¢ yueToM Oyayiei
npodecCHOHaNbHON  /leATeIbHOCTM IO TemMaM: BaKHelllMe CTpOMTe/bHble MaTepuassbl,
KOHCTPYKLIMOHHble MaTepuasbl, KpacKH, CTeK/I0, KepamMHuKa, MaTepuasbl [/ 371eKTPOHHKH,
HaHOMaTepHasbl, TEKCTU/IbHbIE BOJOKHA, UCTOUHUKM SHEPruM, OpraHuyeckKrWe M MUHepasbHble
yno0peHusi, ieKapCTBeHHbIE BeleCTBa, ObITOBasi XUMUSI.

3amura Keiica: [lpeacraBneHre pe3y/nbTaToB pelleHHs KelcoB B (opMe MMHHU-OK/Iaja C
ripe3eHTalen.

28.

IIpomexyTouHas
aTrTecTanusa

JuddepeHuripoBaHHbIi 3aueT

NTOI'O:

72
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2.3 IlpumepHas TeMaTHKa KypPCOBBIX IPOeKTOB (padoT), pacueTHo-rpaduueckux pador

He npexnycmoTpeHo

2.4 CamocTosTe/IbHasA padoTa cTyJeHTa

2.4.1. Buasl CPC

[TpuBOASATCS BUIBI CAMOCTOSITEIbHOM PabOThI CTYZAEHTa, MOPSAO0K WX BLITIOJTHEHUS] U KOHTPOJIS,

110 OTAEe/IbHBIM pa3fejaM JUCIUIT/IMHEBI.

Ne Bcero
Ne | ce | HaumeHnoBaHue tem Bu 4acoB
n/ M OBl
I ecT CP
p C
1 2 3 4 5
Paszpen 1. OcHoBbl cTpoeHusi | CaMoOCTOsITe/IbHOe H3ydyeHue yuebHoro | 4
BelllecTBa MaTepHara. ITpopaboTka yueOHOM u
Paspen 2. Xumunueckue CHIelMalbHOM  JIMTepaTypbl.  BbINosHeHre
peakiuu .
Paspen 3. Crpoeririe u JOMalllHUX 3aJjaHuii, TMOATrOTOBKa pedepara
CBOHCTBA HEOPTaHHYECKHX (npe3zenTaruu). OdopmieHre MNpPaKTUUECKUX
BELL[eCTB pabor. [ToAroToBKa K K TeCTUPOBaHUIO.
Paspen 4. CtpoeHnue u
CBOMCTBA OpraHUYeCKUX
1 2 BellleCTB
Pazgen 5. Kunetnueckue u
TepMOJUHaMUUecKue
3aKOHOMEPHOCTH MPOTeKaHUsI
XUMHUECKUX PeaKLvii
Paspen 6. PactBopnl
Paszpaen 7. Xumusi B ObITY U
MPOKM3BO/CTBEHHOU
JlesiTeIbHOCTH uesioBeKa
WNTOT'O 4

2.5. OneHouHble CpeACTBA /A TeKyIIero KOHTPOJIA YyCIeBaeMOCTH, MPOMEXYTOUHOM
aTTeCcTAallH 10 HTOraM O0CBOEHHMS JUCIMIUIMHBI

OneHOYHbIE Cpe/ICTBA Mpe/iCTaB/ieHbl B (OH/E OLIeHOYHBIX CPe/ICTB M0 AUCLUIIIMHE.
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3 YCJ/IOBUSA PEAJIM3ALIANA ITPOI'PAMMBI JVUCHUILI/INHbI

3.1 TpeGoBaHUsI K MUHUMA/TbHOMY MaTepPHA/IbHO-TeXHHUECKOMY 00ecreyeHHIo

Peasu3arnysi mporpaMMbl AUCLUTUIMHBI TpeOyeT Hamuuus yueOHOTo KabWHeTa  ecTeCTBO3HAHUE: XUMHUS

HanmenoBanue
No rpesMeTa, HanmeHoBaHue yueOHOTO
. JUCLIUTUIVHEI B KabuHeTa, MaCTepCKOM, [TepeueHb OCHOBHOTO 000PY/I0OBaHMS, TEXHUUECKUX CPEJCTB 00yueHUs

COOTBETCTBHH C naboparopuu

yueOHBIM TJIAaHOM
Ayputopus 531
JleKUMOHHast TIOTOYHAs ayJUTOPUSI, OCHAIL[eHHas! CIel[Man3upOBaHHON MebesTbio U
YueOHbIe ayIUTOPUH JJIs1 TeXHUYEeCKUMH CPe/ICTBaMH 00yueHwUsl.
1 MPOBeIeHUs 3aHATUM MynbTUMeaniiHOe 0060py/J0BaHME:
JIEKLIMOHHOT'O THIIA Intel(R) Pentium(R) CPU G620 @ 2.60GHz, Microsoft Windows SL 8.1 Russian

Academic Open License 64407027, Microsoft Office 2010 Russian Academic Open
License 47105980, Kaspersky Endpoint Security Standart Edition Educational

YueOHbIe ayIUTOPUH JJIsT AypuTopus 538
CO0.02.03 Xonust | TPOBEAEHNS nabopaTopHO- | BBITSDKHOM 11Kad), 1abopaTOpHbBIE CTOJIbI, yueOHbIe TEMAaTHUECKHE CTEH/IbI, OFOPEeTKHU /ISt
2 o MPaKTUYeCKUX 3aHATUN U TUTPOBAHUS, CIIUPTOBKH, IJTUTKA JIeKTPUUECKasi, TPUOOPHI /IS 37IeKTPOJIH3a U
3aHSITUN CEeMUHAPCKOT0 rajibBaHUKM, XUMHAYeCKasi MOCy/ia U peakKTUBbl, Myde/bHas Iieub, TEPMOMETPHI,
THIA CeKYH/JOMepbl, apeOMeTpbI

Ayputopust 257, OCHallleHHasi CrelUaJu3upOBaHHON Me0e/bl0 M TeXHUYeCKUMU
cpeactBamMu o0yueHust. be3muCKOBBIe TepMHHAbHBbIE CTAHIMKM 12I0T. C BBIXOJOM B
3 Ayputopus s NurtepHer u DUOC ®PI'BOY BO Koctpomckoii I'CXA, Intel(R) Pentium(R) CPU G4600
camocrositesibHOM pabotel | @ 3.60GHz, Microsoft Windows SL 8.1 Russian Academic Open License 64407027,
Microsoft Office 2010 Russian Academic Open License 47105956, Kaspersky Endpoint
Security Standart Edition Educational

*CrieL{uasibHble MIOMeLLeHUSs — ayZJUTOPYH [I71s1 IPOBe/|eHUsI 3aHSATUM JIEKLIMOHHOT O TUIIA, 3aHATUI CEMUHApPCKOT0 TUIa, KYPCOBOTO POEKTUPOBAHKS

(BBITTO/THEHNST KYPCOBBIX PabOT), TPYITIOBBIX M MHAVBUYA/TbHBIX KOHCY/IbTALIMH, TEKYII[Ero KOHTPOJISI ¥ IPOMEKYTOYHOM aTTeCTaluy, a TakyKe TTIOMeLeHHs

JJIsl CAMOCTOSITe/IbHOU PabOTHI.
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3.2. YueOHo-MeTOANYeCKOe U HHPOPMALIMOHHOE 00ecnieueHHEe JUCHUTIMHBI

d) OCHOBHas JIMTEPATYPd

Ne
n/n

Bup u3panua

BbixogHbIe JaHHBbIE

KosmmyecTBoO
JK3eMIIIPOB

1.

YueGHOe rocobue

Bop3oga, JI. JI. OcHOBEI 0011el XUMUH : yuebHOe
noco6ue / JI. [1. bop3oBa, H. FO. UepHukoBa. - CaHKT-
[MTetepOypr : Jlanb, 2022. - 480 c. : u. - ISBN 978-5-
8114-1608-0. — Tekcr : snmekTpoHHbIM. — URL:
https://reader.lanbook.com/book/211691. — Pexxum
JOCTYyTIA: AJisl aBTOPU3. TIO/Ib30BaTesen.

HeorpanuueHHbIM
JIOCTYTI

YueGHOe rtocobue

I'mauka, H. JI. O61as xumus : yueGHOe Tiocobue ajist
CIIO / H. JI. 'nunka. - 3p. crepeotur. - Mocksa :
Knopyc, 2020. - 750 c. : un. - (CpezaHee
npodeccrioHabHOe obpa3zoBanue). - ISBN 978-5-406-
01549-0. - TekcT : HerocpeICTBEHHbIM.
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JIOTIOJTHUTE/TbHAsI JIMTepaTypa

Ne
n/n

Bup n3panua

BruIixoaHble faHHbIE

KosmmuecTBoO
JK3eMILIAPOB

YueOHUK

I'a6puensn, O.C. Xumwus 1715 npodeccrii u
Crielia/bHOCTeN TeXHUuueckoro npoduss [TekcrT] :
yueOHUK Jjis cpefi. ¥ HauanbH. obpa3oBanusi / O. C.
'abpuesnsnH, U. I'. OCTpOyMOB. - 5-e U3[., CTepeoTHII.
- M. : Akagemus, 2012. - 256 c. : un. - (HauanbHoe u
cpezHee TipodeccroHaIbHOE 00pa3oBaHue.
OO61eobpa3oBaTe/ibHbIE JUCIUTUIAHEI). - ISBN 978-
5-7695-9085-6. - rnan212 : 357-00.

15

YueOHUK

I'abpuensin, O.C. Xwumus 151 npodeccuii u
CreLMaabHOCTeN TexHhuueckKoro rpoduss [Tekcr] :
yuebnuk gyt CI1O / O. C. T'abpuenss, U. T'.
OctpoymoB. - M. : Akagemus, 2015. - 256 c. : un. -
(O61meobpa3oBaresibHbIE AUCLUATUIAHBL.
ITpodeccronanbHoe obpa3zoBanue). - ISBN 978-5-
4468-2528-8. - k116 : 847-45

30

YueOHUK

Caenko, O.E. Xumus gns Kosnemkei [Tekcr] :
yuebnuk st CITO / O. E. CaeHko. - 5-e u3f,.,
crepeorul. - PoctoB H//] : ®eHukc, 2014. - 282 c. -
(Cpennee npodeccronanbHoe obpa3oBanue). - ISBN
978-5-222-22270-6. - rnag214 : 270-20.

10

YueOGHUK

Ycnexu B XMMHM M XUMHY€CKOH TeXHOJIOTUH
[DnieKTpOHHBIN pecypc] : HayuHbIH XypHan /
Poccniickuii XUMUKO-TeXHOJIOTUYeCKUM
yHusepcureT uM. [I. I. Mengesneesa. - M : PXTY,
1999.-. - 12 BbII. B rog,. - Pexxum focryna:
http://e.lanbook.com/journal/element.php?pl10_id=2
381, Tpebyetcs peructpanus. - ISSN 1506-2017.

HeorpanvnueHHbI1
JOCTyI

YyeOHUK

KBaHT [D/1eKTpOHHBIN pecypc] : HayuHOo-
MOMYJIIPHBIN >)XypHa/1 / MOCKOBCKUH LIEHTP
HerpepLIBHOTO MaTeMaThueckoro oopasoBanus. - M
: MITHMO, 1970.-. - 6 BbII. B rog,. - Pexxum

HeorpanvnueHHbI1
JOCTyI

15




JOCTyTa:
http://e.Janbook.com/journal/element.php?pl10_id=2
372, Tpebyetcs pervcrpanys. - ISSN 0130-2221.

B) IepUOANYeCcKHe U3/JaHuA:

e BectHuk AIIK BepxHeBO/DKbs : Hay4YHO-TIDUK/IAAHOM >XypHasn // JlaHb : 3/IeKTPOHHO-
oubmoreunas cucrema. — URL: https://e.lanbook.com/journal/2194. — Pexkxum focTyma: st
aBTOpHM3. monb3oBaTeneid; URL: https://yaragrovuz.ru/index.php/nauka-i-mezhdunarodnaya-
deyatelnost/zhurnal-vestnik-apk-vekhnevolzhya. — Pexxum fgoctyma: cBoOOJHBI.

e Borpockl HOPMAaTUBHO-TIPABOBOTO PETY/JIMPOBAaHUS B BETEPUHAPUM: HAyUHO-TIPUKJIAJHOU
JKypHa1 // Jlanb : 3JIEKTPOHHO-O0UO/TMOTEeUHAS cucrema. - URL:
https://e.lanbook.com/journal/2209. — Pexxum foctyma: Ajis aBTOpu3. rosib3oBatesneii; URL:
https://spbguvm.ru/academy/scince/scientificjournals/journall/. — Pexxum goctyra: cBOOOJHBIH.

e T'yMaHUTapHbBIE aCleKThbl OXOThl U OXOTHUYBEr0 XO35HCTBA: HAYUHO-TIPAKTUUECKUH »KYPHAas
// HayuHas 3/IEKTPOHHAsI oubnmoTeka. - URL:
https://www.elibrary.ru/contents.asp?id=37793437. — Pexum jocTyna: /[AJjsi aBTOPHS3.
rionb3osareseii; URL: http://biosphere-sib.ru/scientific-practical-journals/arhivs.php. — Peskum
JOCTYyTIa: CBOOOHBIM.
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1") 0a3bI JaHHBIX U I/IH('I)OpMaLII/IOHHO-CHpaBO‘-IHbIe U TIOUCKOBBI€ CHCTEMBI

HaumMeHnoBaHue 3/1eKTPOHHO-
610/IMOTEUHOM CHCTEMBI,
Npe/iOCTaB/IsAOLL el BO3SMOYKHOCTD
KPYIJIOCYTOYHOI'O
JIMCTaHLIMOHHOT O
VHJUBUZYaJBbHOIO JOCTYTIA JJIs
Ka)KI0T0 00ydJarolerocs u3 aoboit
TOUKH, B KOTOPOU UMeeTCsl OCTYI
K ceTu IHTEpHeT, afipec B CeTH

CBefieHus1 0 TIpaBooO/IaziaTesie
3JIEKTPOHHO-0MO/TMOTEUHOM
CHCTEeMBI, 6a3bl JAHHBIX
Y 3aK/TFOUEHHOM C HUM JIOTOBOpE,
BK/TFOUasi CPOK JIeMCTBUS
3aK/TFOYEHHOTO ZIOrOBOpa

CBefieHHs 0 HATAUUU
3aperucTpUpOBaHHOM
B YCTaHOBJIEHHOM TIOpsiZike 6a3e
JTaHHBIX MaTepHasioB 3JIeKTPOHHO-
OMOIMOTEeUHON CUCTEMBI U / UK
CrefieHHs 0 HATUUNHA
3aperucTpUpPOBAHHOTO
B YCTaHOBJIEHHOM TIOPSiZIKe
3/7IeKTPOHHOI'0 CpefiCTBa MaCCOBOM

Hanvurie BO3MOXHOCTU
OJJHOBPEMEHHOI'0
WH/IMBU/Ya/IbHOTO JIOCTYTIA
K 37IeKTPOHHO-0MO/THOTeUHOM
CHCTEeMeE, B TOM UHCTIe
OJJHOBPEMEHHOT0 JI0CTyTIa
K KOKIOMY U3/IaHUI0, BXOASIIEMY B
3JIeKTPOHHO-0MO/TMOTeUHYO
CUCTEMY, He MeHee ueM JJisi
25 TIpOLIeHTOB 00YYaroLUXCsl

WHTepHeT / 6a3bl JaHHBIX vHopmMaL1 0 KaKZ0# U3 popM IosydeHust
obpa3oBaHUs

00O «3bC Jlaub». [loroBop
Ne 3271/2 o1 17.03.2022r.
peucreyet ¢ 21.03.2022 no
20.03.2023r.; Oorosop Ne COb CBuzeTeNnbCTBO O TrOCy/lapCTBEHHOU
HB-171 ot 23.12.2019 pelicTByeT | perucrpanyu GEEIN JlaHHBIX

DneKTpOHHO-OMbMoTeuHast no 31.12.2023. OO0 Ne 2011620038 or 11.01.2011

cuctema wu3zartenscTtBa  «JlaHb» | MI3marenibCTBO «JIaHb». «M3parensctBo  JlaHb.  OJIEKTPOHHO- .

Bosmoxken OZTHOBPEMEHHbIN

http://e.lanbook.com

JIvuieH3uoHHBIA oroBop Ne 312/2
ot 17.03.2022r. geicTByeT C
21.03.2022 no 20.03.2023r.;
CornalieHve o COTpyJHAYECTBE
Nel12/74 ot 21.03.2022 p0
20.03.2023r.

ObubmoTeyHas cucTreMa» /
CugietensctBo 0 perucrpauyu CMU
IJI Ne ©C77-42547 ot 03.11.2010

HayuHast 3nekTpoHHasi 6ubmoTeka
http://www.eLibrary.ru

OO0 HAYUHAA
SJIEKTPOHHAS{A BUBJINOTEKA
JIurieH3MOHHOe COoTJIalleHye

ot 31.03.2017, 6e3 orpaHuUeHUs
CpoKa

CBUZIETeNIBCTBO O TOCYAAPCTBEHHOU
perucTparuu GEEIN JTAaHHBIX
Ne 2010620732 ot 14.12.2010
«DJIeKTPOHHO-0MO/MMOTeUHasi cHUcTeMa
elibrary», mnpaBooGnagatenis OO0
«PYHOb» / CBHU/IeTe/IbCTBO

VH/IMBU/ya/IbHbIM HEOTPAHUUEHHbIN
JOCTYIT K KaXIOMy U3/JaHUIO,
BXO/AIIEMY B 3/IeKTPOHHO-
0610/MOTeYHbBIe CHCTEMBI 0e3
orpaHuYeHuln
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HanmeHoBaHMe 3/1eKTPOHHO-
6MOJIMOTeYHOMN CUCTEMBI,
TIPeJOCTABJISAIOIEH BO3MOYKHOCTh
KPYT/IOCYyTOYHOT'O
JMUCTaHILIMOHHOTO
VH/IUBU/Iya/IbHOTO IOCTYTIA JIIsI
Ka)K/I0r0o 00y4aroierocst u3 aro06oi
TOUKH, B KOTOPOK MUMeeTCsl JOCTYII
K ceTu VIHTepHeT, afpec B CeTH

Caezenust o ipaBoobagaTesie
3/IEKTPOHHO-0MOTMOTEeUHOH
cUcTeMbl, 6a3bl JaHHBIX
Y 3aK/IFOYEHHOM C HUM JIOTOBOpE,
BKJ/TFOYAsi CPOK JIeUCTBUS
3aK/TFOUEHHOTO ZIOTOBOpa

CBefieHus1 0 HAIMUUU
3aperucTpUpOBaHHOMN
B YCTaHOBJIEHHOM TIOpsifKe Oa3e
JTAHHBIX MaTepHaJIOB eKTPOHHO-
OUO/IMOTEeUHOM CUCTEMBI U / WK
CBefieHHs 0 HATAUUU
3aperuCcTpUpOBaHHOIO
B YCTaHOBJIEHHOM TIOPSiIKe
3JIeKTPOHHOT'O CPe/ICTBa MacCOBOM

Hanvunie BO3MOXHOCTH
OJJHOBPEMEHHOI0
VH/IMBH/Ya/IbHOTO [JOCTYIIa
K JIEKTPOHHO-O0UO/TMOTeUHOM
cUcTeMe, B TOM YKCJIe
OJJHOBPEMEHHOTI'0 ZI0CTyMa
K K&KJ0MY M3/JaHHI0, BXOAALLEMY B
3/IeKTPOHHO-O0MOIMOTeYHY O
cucTeMy, He MeHee yeM JJIsl
25 TIPOLIEHTOB 00YUarOLUXCST

WuTepHeT / 6a3bl JAHHBIX vH(opMalu T0 KaXk/10¥1 U3 (opM MOJTyyeHUst
obOpa3oBaHust
o peructpaguu CMU 3JT Ne PC77-
42487 or 27.10.2010
Homep nuieH3MM Ha WCII0/Ib30BaHUE
O/1eKTpOHHas oubsmmoreka | HITO «MHbopmCuctemar» rporpamMmHoro  npoaykra  ABUC
Koctpomckon ['CXA | JInLieH31OHHOe corJalleHye MAPK SQL 070420080839. IlpaBo
http://lib.ksaa.edu.ru/marcweb Ne 070420080839 ot 07.04.2008 VICTI0J1b30BaHus1 puHaaiexutr ®I'bOY
BO Koctpomckon 'CXA
WupopmanrionHas CUCTEMA | p A v PHIIN ITT
«EnuHoe OKHO JlocTyna . | CBugerenbcTBO 0 perucrpayuu CMU
K oOpa3oBarenbHBIM pecypcam» «MHpopmHKay. Hexommepueckuii o Ne 77 — 8044 ot 16.06.2003
http://window.edu.ru TIPO/IYKT CO CBOOOHBIM JJOCTYTIOM
Bo3morxeH OJIHOBPEMEeHHbII

OI'BY «PT'b». loroBop
Ne101/H3B/1303 ot 27.01.2016

VIH/IMBU/lya/IbHbIA HEOrDAHUUEHHbIN
JOCTYyN K M3[JaHUsIM, MOJJIeXalliM

HariyonaneHas 5/IeKTPOHHAsA | C HeOrpaHWYeHHOM nponoHrauyeld | CBugeTenscTBo 0 perucrparuu CMU CBOBOLHOM HCIIO/IL 3OBAHMIO
616moTeka hitp:/H36.pd ®IBY «PT'B» Jlorosop Ne 77-814 ot 28.04.1999 AHOMY '
Ne101/H3B/1303-n ot 23.05.2019 AAOCTYM K W3JAHUSM, OXpaHAEMEIM
. . RN aBTOPCKMM  TpaBOM, BO3MOJK€H
C HeOrpaHWYeHHOU NPOJIOHTaLyen

13 DJIeKTPOHHOI'0 YWTaIbHOIO 3a/1a
CnpaBounHasi [IpaBoBas Cucrema | OOO «KoncyneranT KocTtpoma» | CBuzetenscTtBo 0 peructpayud CMU | Bo3MoxXeH JIOKa/libHBIM — CeTEeBOM

«KoncynpranTllaoc» Horosop Ne 105 ot 09.02.2023 A1 Ne ®C 77-42075 ot 08.01.2003 JOCTYII
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1") JIMLIEH3MOHHOE IMMpOorpaMmMHOe obecrieueHue

HanmeHoBaHMe IpOrpaMMHOT0 obecrieueHuUst

Caezienust 0 ipaBoob1afiaTesie (JIMLeH3UAT, HOMEP JIMLeH3UH, [jaTa BblIauy,
CPOK /JIeMCTBUSI )M 3aK/IFOUEHHOM C HHUM JIOTOBODE

Windows Prof 7 Academic Open License

MaiikpocodT, 47105956, 30.06.2010, mocTosiHHasi

Microsoft Office 2010 Russian Academic Open License

Matikpocodt, 47105956, 30.06.2010, nocTosiHHAast

Microsoft Windows SL 8.1 Russian Academic Open License

MaiikpocodT, 64407027, 25.11.2014, nocTosiHHast

Microsoft Office 2013 Russian Academic Open License

Matikpocodt, 64407027, 25.11.2014, nnocTosiHHast

Microsoft SQL Server Standard Edition Academic

Matikpocodt, 44794865, 13.11.2008, nocTosiHHast

Microsoft Windows Server Standard 2008 Academic

MaiikpocodT, 44794865, 13.11.2008, nocTosiHHast

Microsoft Windows Server Standard 2008 R2 Academic

Matikpocodt, 48946846, 24.08.2011, nocTosiHHAast

[TporpamMHOe obecrieueHre « AHTHUIIaTAAT»

AO «AHTHUIIarAaT», JIALIeH3UOHHBIN JIOTOBOP Ne 5442
ot 05.09.2022, 1 ropg,

Kaspersky Endpoint Security ayis 6usneca — CrangapTHbIA Russian
Edition. 250-499Node 1 year Educational Renewal License

000 «IpumCodt», foroBop Nel26 ot 30.03.2023, 1 rof
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3.3 KaspoBoe obecrieueHre 00pa3oBaTe/IbHOTO MPoIjecca

XapakKTeprCTHKA Te/Jaroriueckux paboTHUKOB

Ne HavmeHoBaHue
T/ npeaMeTa, hamunus, ums, Kakoe obpa3oBaTesibHOe yueHast CTaX paboThI OCHOBHOE MeCTO yC/I0BUSI
JOUCLIMTIMHBI B OTYEeCTRO, yupexieHue OKOHYUI, CTereHb, BCEro | B T.U. [1e/IarOTHUeCcKOiM paboTsl, TIpUB/IEUEHNS
COOTBETCTBHUU C JIOJDKHOCTb T10 CreLyanbHOCTh yueHoe aboThI JIOJDKHOCTh K
yueOHOM TTaHOM [ITaTHOMY (HaripaBsieHye MOATOTOBKY) |  (TIOUETHOE) BCETO B T.4. TIO Tesjaroruyeck
PaCITUCaHKUIO 0 ZIOKYMEHTY 00 3BaHue, YKa3aHHOMY oM
obpa3oBaHUN KBa/mMpuKa- npeJiMery, JlesiTe/TIbHOCTH
IIMOHHAs JMCLIATIHE (trraTHbIN
KaTeropusi pabOoTHUK,
BHYTPEHHUU
COBMECTHUTEJIb,
BHEIITHUM
COBMECTHUTEJIb,
HHOe)
[[lactuHa Enena KocTpomckoii Kanaugar 30 27 27 ®I'bOY BO [ItarHbIi
BajieHTHHOBHa, Ce/bCKOXO3ANCTBEHHBIM | CeIbCKOX03s KocTtpomckast
UHCTUTYT MCTBEHHBIX I'CXA, paboTHuK
JIOLIEHT, HayK
TIpernoziaBaTesib 3oorexnusi, OO0 JTOIIEHT,
«CTONMNYHBIN LIEHTP» TperoaaBaTens
[IperiogaBanne XuMuy B
C00.02.03 obpa3oBaTenbHOU
1 XUMUST OpraHu3aruy,

36.06.01 BetepriHapus u
300TEXHUS

Uccnenosarens,
TMperno/iaBaTesib-
HcceioBaresib

Pabouas MnporpaMma AUCHUIIMHBI 4J11 UHBAJINA0B U JIML C OrPaHUYE€HHBIMU BO3MO>XHOCTAMU 310POBbA pa3pa6aTbIBBETCH NHAWBHUYaA/JIbHO C

yueToM ocobeHHOCTEH HCI/IXO(I)I/IBI/I‘-IECKOFO Pa3BUTHA, UHOWUBHUYA/IbHBIX BO3MO>KHOCTEM 1 COCTOSIHUS 340POBbs TaKHUX 06yT-IaIOU_[I/IXC$I
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4. KOHTPOJIb 1 OHEHKA PE3YJ/IbTATOB OCBOEHUSA AVCLHAIIVINHbI

Koutpoib u  oueHka

pe3yJ/ibTaToB

OCBO€HUA  OUCHUII/IMHBI OCYyILIeCTBJ/IAeTCA

Tiperio/iaBaTesieM B TIpoliecce TIPOBe/leHUs] TPAaKTUUYeCKUX 3aHATUHA M jabopaTopHbIX pabor,
TEeCTUPOBAHUS, a TAK)Ke BBITOJIHEHHUS O0YJalOLUMHCA WHAVBHUYaTbHBIX 3a/laHUM, TTPOEKTOB,

1 CCJIeJOBaHMIA.

Pe3ynbTaTsl 00yueHus
(ocBOeHHBIe YMeHHsl, yCBOeHHbIe 3HaHMs1)

@opMbI U METO/JbI KOHTPOJISI U OLIeHKH
pe3y/IbTaToOB 00yueHus!

OOyuaroImicst I0JDKeH:

3HAaTh/IIOHMMAaTh

3-1 — MeCcTo XMMHMH B COBpEMEHHOW Hay4YHOU
KapTUHe MUPa;

Y cTHBIN u MHUCLMEHHBIN 0rpoc;
TeCTHPOBaHMUe;
JKCIepTHast OLleHKa  BBICTYILIEHUH C

cooO01eHusIMU (I0OKIalaMu), pedepatramMu Ha

Y-2 —obpabatbiBaTh, OOBSCHATE pe3y/bTAThI

3-2 —pomp xuMUM B (DOPMHPOBaHUM | 3aHATHUSX, BBITIOJIHEHHE NIPaKTUKO-
Kpyrosopa ¥ ()yHKLIMOHa/IbHOM I'PaMOTHOCTH | ODUEHTUPOBAHHBIX 3a/1ay.

yeJsiOBeKa /IJIs pelleHus NpakTUYeCKUx 3ajay;

3-3 —coOCTBEHHYIO TTO3ULIUIO TI0 OTHOIIEHHUIO

K XMMHUYeCKOW MH(popMaLuy, rnoayyaeMon 13

PasHbIX UCTOYHUKOB

yMeTh: YcTHBIN v MMCbMEeHHBIN OI1poc;
¥Y-1 — yBepeHHO M0/b30BaTbCsl XMMHUUYECKOW | TeCTUPOBaHUE;

TePMHUHOJIOTEN U CUMBOJIUKOW; JKCIIepTHasi  OLleHKa  BBICTYIUIEHUM  C

cooOLeHusIMU (I0KIailaMi), pedepatraMyd Ha

H-3 - MMpaBU/IaMH TEXHUKH 6e30macHOCTH pu
HCII0/Ib30BdHMH XMMHWYECKHX BEIeCTB

MPOBeIEHHBIX OMBITOB U /le/1aTh BbIBO/IbI; 3aHSATUSIX, BBITIO/THEHUE MPaKTUKO-
Y-3— npuMeHATb MeTOAbl TMO3HaHWs MPU | OPUEHTHUPOBAHHBIX 3a/ay.

pelleHrH MPaKTUYeCKrX 3a/ay;

Y-3— pgaBaThb KOJMYECTBEHHbIE OL[EHKHM U

MPOBOJUTb  PACUETBl 1O  XUMHUYECKHUM

dhopMynaM ¥ ypaBHEHUSIM

BJIajieTh:

H-1 — ocHoBomosararomumMyu XUMHUUYECKUMU | Y CTHBIN u MUCbMEHHbBIN OTIpOC;
MOHSITUSIMUA,  TEOPUSIMH,  3aKOHaMU U | TeCTUPOBAHUE;

3aKOHOMEPHOCTSIMY; SKCIIepTHasi  OLleHKa  BBICTYIUIEHUM  C
H-2 — OCHOBHBIMH MeTOJaMH Hay4HOro | cooOIeHussMU (ZoKiazamMu), pedepaTamu Ha
MO3HaHWS, MCIOJb3yeMbIMU B  XUMHH: | 3aHATHUSX, BBITIO/THEHHE MPaKTUKO-
HabsroieHue, onucaHue, r3MepeHUe, | OpUeHTHPOBaHHbBIX 3a/1au.

JKCIepHUMEHT;

IIpoMeXXyTOUHbIN KOHTPOJIb:

Jud.3auer
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IIpunoxenue 1 Kapra pe3y/ibTaToB 0CBOeHUS AU CIUTINHBI

HaumMeHoBanue gucuurivbbl: EctectBo3Hanue. Mogynb 1 « Xumus»

Lenb AUCLUIIIMHBI

Haqu/ITbCH HCII0/Ib30BaTh OCHOBHBIE 3dKOHBI €CT€CTBEHHOHAYYHBLIX [AWCLUIIVIMH B HpOCl)ECCHOHaJIbHOﬁ AedaTe/IbHOCTH,
MPUMEHATHE METOAbI MATEMATHUYECKOI'O dHa/IM3d U MOJe/IMPOBAHKS, TEOPETUYECKOI'0 ¥ 3KCIIeDUMEHTA/IbHOI'0 MCC/Ie10BAHUS.

3ajauu V3yunTh OCHOBHbIE XHUMUUeCKUe siBieHus], hyH/laMeHTa/lbHble TIOHATHS, 3aKOHbI Y TEOPUU XUMUMU.
B nipoliecce ocBoeHMs1 JaHHOM JMCLMIIMHBI CTY/IeHT (hOPMUPYeT U IeMOHCTPUPYET C/ie[yolllie KOMIIOHEHThI 3HAHUU U YMEeHU
YpoBHu
TexHonoruu @dopma OLIeHOYHOr' 0
[TepeyeHb KOMITOHEHTOB OCBOEHUSs
dhopmupoBaHUs cpeJiCcTBa
KOMITOHEHTOB
3HaTh:
3-1 — MecTo XMWY B COBPEMEHHOM HayuHOU KapTUHe MUDA; TTDAKTHUECKHE SAHSITISL KonTtposnbHast pabora O3HakoMmuTe
3-2 —ponb xuMuM B (OPMHPOBAHUN KPyro3opa U yHKLIMOHAIbHON IPaMOTHOCTH Cp Otuer no JIbHBIMN,
aMOCTOsITe/IbHas .
yesioBeKa /1Jisl pellieHus IPaKTUUeCKUX 3a/1ay; GoTa CaMOCTOSTe/IbHOU PEerpOyKTHB
3-3 —cOOCTBEHHYIO TIO3ULIMIO TI0 OTHOILIEHHUIO K XMMUUYeCcKoi HH(opMaruu, p pabore HBIU
MOTy4aeMOU U3 Pa3HbIX HCTOYHUKOB
Ywmern:
¥Y-1 — yBepeHHO 10J1b30BaThCSA XUMUUYECKOM TEPMUHOJIOTHEN U CUMBOJIMKOW;
Y-2 —obpabatbIBaTh, 00BSICHAThL Pe3y/IbTaThl POBEJEHHBIX OIBITOB U JIe/IaTh [TpakTtrueckue 3aHsATHs | KoHTposibHas paboTa. PelDOLVKIME
BBIBO/IbI; CamMocTosiTe/TbHast JoKnaj Ha 3aHSTHSIX TT0 Hmﬁp AyE
Y-3— NpuUMeHsITh MeTOZbl TI03HAHUSI TTPH PellleHNU TTPaKTUUeCKUX 3a/au; paboTta TeMe pedeparTa.
Y-3— aBaTh KOJIMUeCTBeHHbIe OLIEHKU U TIPOBOAUTL PACUéThI 0 XUMUUYECKUM
dhopmysiaM ¥ ypaBHEHUSIM
Bnapers:
H-1 — ocHoBoTIIO/MarafoIMMU XUMHUUYECKUMHU TTOHSATUSIMH, TeOPUSMHU, 3aKOHAMHU U
KonTtpospHast pabora O3HakomuTe
3aKOHOMEPHOCTSIMY; [MpakTHyeckue 3aHITUS o
3alyra OT4eTOB I10 JIbHBIMN,
H-2 — ocHOBHBIMU METOZjJaMH HayYHOT'O TI03HAHMSI, UCITI0/Ib3YeMbIMU B XUMUMU: CamocTosiTe/ibHast N
CaMoCTOSITeTbHOM pernpoyKTUB
HabJTrofieHre, oTrcaHue, U3MepeHue, SKCIIepUMEHT; pabora o
pabore. HBIM

H-3 — npaBunamMu TeXHUKH 6e30MacHOCTH TIPU UCIT0/Ib30BaHUN XUMUUECKUX
BeII[eCTB.

JINUHOCTHBIE Pe€3y/Ja1bTAdThbI
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JIPo 4 - chopMUPOBaHHOCTh MUPOBO33peHUSI, COOTBETCTBYIOL[ETO COBPEMEHHOMY

JIEeKLIUS, TectrpoBanue, O03HAKOMHUTeJI

YPOBHIO Pa3BHUTHSI HayKW M OOIIECTBEHHOW MPaKTHKH, OCO3HAHHOTO Ha Juajiore | caMoCTosTenbHasi paboTta | cobecesoBaHue, pedepaT bHBIN
KYJIbTYP, @ TaKXXe Pa3/InuHbIX (hOpM 0OIIeCTBEHHOTO CO3HAHMsI, 0CO3HAHUSI CBOET'O
MeCTa B MOJMKY/IbTYPHOM MUDE;
JIPo 5 - chopMUpPOBAaHHOCTH OCHOB CAaMOPa3BUTHSI M CAMOBOCIIUTAHWS B | JIEKLUS, IPaKTHUecKast TectupoBanue, pPenpojyKTUB
COOTBETCTBUM C OOIIeue/IOBeUeCKUMH 1[eHHOCTSMH U WjjeajlaMi TPaKJaHCKOTO pabora cobecenoBanue, pedepar HBII
o0IeCcTBa; TOTOBHOCTH M CIIOCOOHOCTH K CaMOCTOSITE/IbHOW, TBOPYECKOW U
OTBETCTBEHHOM [1eiTeIbHOCTY;

JIeKLUS1, paKTUyecKast TectupoBanue, MPOAYKTUBH
JIPo 7 - mposiBlieHWe HaBBIKOB COTPYAHUUECTBAa CO CBEPCTHUKAMH, J€TbMHU pa6ora, cobGecegoBanue, pedepar bIi
MJIaJilllero BO3pacTa, B3pPOC/ILIMA B 0Opa30BaTe/IbHOM, OOIECTBEHHO IT0JI€3HOM, CaMOCTOSTE/ILHAS
yueOHO-HUCCIeZI0BaTe/IbCKOM, TTPOEKTHOM U APYTUX BUZAX 1esTe/IbHOCTH; paGoTa, 9KCKYpCHsl
JIPo 9 - TroTOBHOCTH M CIOCOOHOCTH K 00pa3oBaHMIO, B TOM UHCIIe CamocrosiTenbHas TectupoBaHue, penpojyKTUB
camMo00pa30BaHMI0, Ha TIPOTSDKEHWUM BCEM >KM3HM; CO3HATeJIbHOE OTHOIIEHWEe K pabora cobecenioBanue, pedpepar | HbIM
HeTpepbLIBHOMY 00pa30BaHMUI0 KaK YCJIOBUIO YCIENIHOW MpodhecCHoHaTbHONW U
00I11eCTBEHHOM /leATeTbHOCTH;

Jlekuusi, MpaKTUYeCKast TectupoBanue, PerpoAyKTUB
JIPo 12 - bepe)xHoe, OTBeTCTBEHHOE Y KOMIIETEHTHOe OTHOILLIeHHe K (PU3UUeCKOMY paboTa, cobeceoBanme, HLI
U TICUX0JIOTHYeCKOMY 3/0POBBIO, KaK COOCTBEHHOMY, TaK U APYTUX JIFOJel, yMeHue CAMOCTOSTE/LHAS pedepar, sK3ameH

OKa3bIBATH IMEePBYHO MMOMOIb

paborTa, 3KCKypcus
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