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I[Tpu pa3paboTke paboyeii mporpamMMel yueOHOM JUCLIMTIIMHBI B OCHOBY TOJIOXKEHBI:

1) ®I'OC CIIO 1o Harpa/ieHHIO crieifuanbHoCTH: 23.02.03 TexHuueckoe 00C/Ty>KUBaHHe
U PEMOHT aBTOMOOW/IBHOT'O TPAHCIIOPTa, yTBepP)KAeHHbIM Tpuka3oM Ne 383 MuHHCTepCTBa
obpa3oBanus u Hayku P® oT «22» ampesist 2014 r.

2) ®I'OC cpexgHero (MoHOTO) 001ero 06pa30BaHusl, YTBEPXKAEHHBIM MUHHUCTEPCTBOM
obpa3oBanus ¥ HaykKu P® ot 17 mast 2012 1. Ne 413

3) Yuebubiii TiaH crenuasbHocTd 23.02.03 TexHuueckoe oOCTy)KHBaHWE W PEMOHT
aBTOMOOU/ILHOTO TpaHcropTa o06peH YuenbiM coBetoM ®T'BOY BO «Koctpomckoii I'CXA»
oT «26» deBpans 2020 r., mpoTokos Ne 2

Pabouass mporpamMma yueOHOM [AUCLUIUIMHBI Ofi0OpeHa Ha 3aceJaHWM Kadepbl:
«AHaToMuM 1 (PU3UOJIOTUU )KUBOTHBIX» OT «27» MapTa 2020r., nmpotokos Ne 8
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1 ITIACIIOPT PABOYEN ITPOTr' PAMMBI YUEBHOM JUCIIUILINHBI

1.1 O6/1acTh IpUMeHeHHs POTrPaMMBbI

ITporpaMmMa yueGHOM AUCLIUIIMHBI «XUMHS» SIBASETCS YaCThIO TTPOrPaMMBI TIOITOTOBKH
CIeLiMajMCcToOB  cpefHero 3BeHa B cooTtBerctBUU € PI'OC mno crneyuansHocT  CIIO
creranibHocTH  23.02.03 — TexHuueckoe o0oOCTy)KMBaHHWE W PEMOHT aBTOMOOH/ILHOTO
TpaHCIIopTa.

1.2 MecTo AUCHMIUVIMHBI B CTPYKType MNPOrpaMMbl T[IOJIOTOBKU CIIeLjMaIMCTOB
cpegHero 3BeHa YueOHas guciuruiHa (OY/.11) — «XuMusi» BXOAUT B COCTaB IMK/a 0a30BBIX
00111e00pa3oBaTe/IbHBIX JUCLIMIIIMH TP OCBOeHWM crierjuasibHocTel CITO  TeXHW4YecKoro
nipoust

1.3 Ile/1 1 3aauM JUCHUIUTAHBI — TPeOOBaHUS K pe3ybTaTaM OCBOEHHs AUCLIUTINHBL:

B pesynbTare oCBOeHUS yueOHOW AUCIUIUIMHBI «XUMHUS» (0a30BBI  YPOBEHB)
00yYaroImuicst JOJDKeH:

3HaTh:

- 0 MeCTe XMMHUM B COBPEMEHHOW HayuHOW KapTWHe MHpA; MOHUMaHWe PO/ XUMHU B
dopMupoBaHUM Kpyro3opa Y (YHKLUMOHA/JbHOM TPaMOTHOCTU uejioBeKa [J/s1 PpellieHust
MPAaKTUYeCKUX 3a/1ay;

- COOCTBEHHO! TO3UI[MU 110 OTHOIIEHHI0 K XMMUUYECKOH WH(OPMAlH, Mo/yuyaeMoi 13
Pa3HbIX UCTOYHUKOB.

Ymetn:

- laBaTh KOJMUECTBEHHBIE OL[eHKHU U MPOBOJIUTE PACUETHI TI0 XUMHUUECKHUM (hopMysiam U
ypaBHEHUsIM;

Baaaers:

- OCHOBOIIO/IATAlOIIUMM  XUMHUYECKUMM  TIOHSITUSIMH, TEeOpUsIMM, 3aKOHaMU U
3aKOHOMEPHOCTSIMU; YBEPEHHOE M0JIb30BaHNe XUMUUeCKOW TEPMHUHOJIOTUEN Y CUMBOJIUKOW;

- OCHOBHBIMH METO/]JaMM Hay4YHOT'O ITO3HAHMs, UCIIO/Ib3YEMBIMU B XUMHUU: HAOJIIO/IeHHE,
OMvCcaHWe, W3MepeHHe, JSKCIIepUMEeHT; yMeHHe 00pabaThiBaTh, OOBACHSATH pe3y/bTaThl
TIPOBEJEHHBIX OIMBITOB M /IeJlaTh BBIBO/IbI; TOTOBHOCTH U CIOCOOHOCTH TIPUMEHSATH METO/bI
T03HAHUS TIPY PeIIeHHH MMPaKTHUeCKUX 3a/iau;

- BJafieHUe TIpaBUaMH TeXHUKH 0e30MacHOCTH TIPU HCIO0J/b30BaHUU XUMHUECKUX
BeIIleCTB;

1.4 PekomeHAyeMoOe KO/JIMUECTBO YaCOB HA 0CBOEHMe NPOrpaMMbl AUCLUII/IUHBI:
MaKCUMaJIbHOW yueOHOM Harpy3ku obyuaroijerocst 128 yacoB, B TOM UHCIIe:
00s13aTe/IbHOM ayJUTOPHOU yueOHOM Harpy3Ku oOydarolerocst 78 4acos;
caMocCTosTe/TbHOM paboThl oOyyatorerocsi 50 4acos.

IIpomexyTouHas arTecranus B ¢opme: [InddepeHIIMPOBaHHBIN 3a46T



2 CTPYKTYPA U TIPUMEPHOE COJIEP)KAHUE YYEBHOM JUCITATITUHBI

2.1 O0beM yueOHOM AMCHMILIMHBI U BU/bI YUeOHO#H padoThI

O0Bem yacos

Buy, yue6Hoii paboThI Bcero Cemectp

Ne 2

MakcrMarnbHas yueOHasi Harpy3ka (BCero) 128 128

O6s13aTenbHast ayAMTOpHas yueOHast Harpys3ka (BCero) 78 78

B TOM UMCJIE:

TeopeTHYeCcKHe 3aHATUs (JIeKLUH, YPOKH) 33 33

[paKTUUYeCKHe 3aHATUS 45 45

CamocrositenibHast paboTa oOyuarorrierocst (Bcero) 50 50

B TOM UHCJIe:

CamocTosiTeNlbHOe M3yueHHe yueOHOro MaTrepuarna 15 15

BeinosiHeHWe MHYMBU/ya/IbHOTO 3a/laHUs 10 10

BrlinosiHeHMe fOMaIIHEro 3aiaHus 15 15

IToaroToBKa K NpakTUYeCKUM 3aHSITUSIM 10 10

[TpomesxyTouHas aTTectauys B popme MuddepeHLIMpOBaHHBIH
3aueT




2.2. TemaTHuecKHuil IJIaH U CO/iep>KaHKMe yueOHo#H Aucouimmab: XUMUA

No HaumeHoBaHue Copepxanue yue0HOro MaTepHaJia, 1adopaTopHbie padoThl U MPAKTUYECKHe 3aHATHS, O6bem | YpoBeHb
n/n | pasjena (TeMbl) CaMoCTOATe/IbHasi paboTa o0yuyarommxcs, KypcoBasi padora (IpoeKThbl) YacoB | OCBOEHUsA
y4eOHoOU
JAUCIUILIMHBI
1 3 4 5 6
1. Brenenue Copep:kaHue yueOHOro MaTepuasa: 2
HayuHble mMeTOApl MO3HAaHMS BeLeCTB U XUMHYECKUX SIBJIeHWWA. Pojib 3KCllepuMeHTa M TeOopvu B
XuMUU. MozieiipoBaHre XMMUYeCKUX MPOLIeCCOB.
Pa3pen 1. O01jas U HeopraHu4ecKasi XHMUsI 42/26
CopepxaHue yueOHOro MaTepuasa
Teoperuueckoe o0yueHue:
OcHoBHble TOHATHS XUMHUM. BemectBo. AToM. Mosekyna. XUMHUUECKUM 3j/1eMeHT. AJIIOTpONus.
[IpocThle U ciioxHbIEe BeljecTBa. KaueCTBeHHbIM U KOJTMYECTBEHHBIM COCTAB Bel[eCTB. XUMHUYECKHe
3HakKM U Qopmynbl. OTHOCUTe/bHbIE aTOMHAas M MoJIeKy/spHasi macchl. KonnuecTBO BeljecTBa.
OcHoBHbIe 3aKOHBI XMMUU. CTexroMeTpus. 3aKOH COXpaHeHUs] MacChl BellleCTB. 3aKOH ITOCTOSIHCTBA
COCTaBa BelLeCTB MOJIEKY/ISIPHOM CTPYKTYPhl. 3aKOH ABOrajipo M CAeACTBUSI UX Hero. PacueTHble
Tema 1.1 33/laud Ha HaxXOXKJeHWe OTHOCHUTE/IbHOM MOJIeKY/ISIDHOW MacChl, OMpe/ie/ieHhe MacCOBOM [JIO/IU 2
OcHOBHbIE XUMUYECKHUX 3/1IeMEeHTOB B C/I0KHOM BelljeCTBe. 1,2
2. TIOHATUSA U JleMoHCTpanun:
3aKOHBI XUMUK | Mozlen aTOMOB XMMMUECKHUX 37eMeHTOB. MoJenu MomeKya IIPOCTBIX U CIOXKHBIX BeLecTB
(mapoctepskHeBble ¥ CTroapra—bpurne6a). Kosiekipsi mpoCThIX U CIOXKHBIX BeljecTB. HekoTopble
BelllecTBa KoaMuecTBOM 1 Mosb. Mogenb MossspHOro o6beMa ra3oB. Asutorpornusi (ocdopa,
KHMCJI0pPO/ia, 0JIOBA.
KoHTposibHBbIE paboThI 2
CamocrosTeibHasA padoTa 00yJarommxcs:
[TpopaboTka KOHCMekTa. PelileHue 3a/lay Ha HaXO)K[eHHWe OTHOCUTeTbHON MOJIEKY/ISIPHOM MacChl, 2

oripeZie/ieHe MacCOBOM 10/ XUMHUUYECKUX 37IeMEHTOB B CJIO’KHOM Bell[eCTBe; KOJIMUecTBa BelljeCcTBa
U T.J.




3 4
Cogeprkanvie yueOHOTO MaTepHasa
Teopernueckoe o0yueHue:
[Tepuoanueckuii 3akoH [.U1. MenpeneeBa. OtkpeitTue .M. MeHngeneeBbiM [leprogrueckoro 3akoHa.
[Tepuoanueckuii 3akoH B (popmyirpoBke [I.11. MeHzeneeBa.
[Tepuoguueckass Tabnuila XUMHUECKUX 3JIEMEHTOB — Tpaduueckoe OTOOpaykeHHe TepHUOJUUYeCKOro
3akoHa. CTpyKTypa TNepuoinyeckoil Tabyuiibl: Tiepruopl (Masble ¥ OOJblIMe), TPYMIbI (TJIaBHas U
roboyHas).
CtpoeHue aTtoma U TMepuoauueckuii 3akoH .M. MeHpeneeBa. ATOM — C/IOKHasi 4acTulja. Szapo
T 12 (TIPOTOHBI ¥ HEUTPOHBI) U 3MeKTPOHHasi 00osouka. V3oTombl. CTpoeHHWe 371eKTPOHHBIX 000/10YeK
m eMa 1.2 | aTOMOB 57eMeHTOB Manbix neprojoB. OCOOEHHOCTH CTPOEeHMs 3/IEKTPOHHBIX 000/I0YeK aTOMOB
CPHOAMICCKIHI | 5/ 1eMenTOB GombLmx MepuozioB (repexoHbIX 37eMeHTOB). [loHsThe 06 opburansax. s-, p- u d-
m JaKOH 1 Opb6uTtanu. SneKTpoHHbIe KOH(PUTYPALIMK aTOMOB XUMHUYECKUX 37IeMEeHTOB.
epHOAICCKast CoBpemeHHasi (hOpMyJIMpDOBKa TIepUOJMYECKOr0 3aKOHA. 3HaueHWe TepruoMYecKoro 3akoHa U
chcrema MepuoJuYeckord CUCTeMbl xuUMHYecKuXx sseMeHToB [I.VI. MeHjeneeBa [ pa3sBUTUSI HAyKd U
XMMHHECKHX TTOHUMAaHUsI XUMUUeCKOW KapTUHbI MUPa.
3/1eMEeHTOB

O.N. MeHnpeneeBa
Yl CTPOEeHHe aToMa

JleMoHCTpanun:
Pa3znmuunble ¢opmbl [leproguueckol cucTeMbl XUMUYecKux 3jemeHToB [I.VM. MeHpeneeBa.
[NuHamuueckvie TabauLpl 71 MoZenupoBaHus [leproguueckoii cucTeMbl. DIeKTpU3aLusi Tea U WX
B3aMMO/IENCTBHE.

IIpakTnueckas pabora:
Mo/ieiupoBaHue TioctpoeHus [Teproiuueckoi TabaUIbl XHMHUUECKHUX 3/IEMEHTOB.

KoHTposibHBIE paboThI

CamocrosTeibHasA padoTa 00yJarommxcs:

[MToaroroBUTh Co0OIIeHHE Ha TeMy «OTKpBITHE TIEPUOAUYECKOTO 3aKOHa». PacueT Ko/MuecTBa
MIPOTOHOB, HEMTPOHOB, TEKTPOHOB B aTOMAaX Pa3lWYHbIX XUMUYEeCKUX 3/1eMeHTOB. CocTaB/ieHe
CX€eM CTPOeHHUs Y 3/IeKTPOHHBIX KOH(UTypalliii aTOMOB XMMHUECKHX 37IeMEHTOB.
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Tema 1.3
Ctpoenue
BellleCTBa

Copep)xaHue yueOHOro MaTepHasa

Teopernueckoe oOyueHnue: VoHHasi XMMHUecKass CBsi3b. KaTHOHBI, MX oOpa3oBaHHe W3 aTOMOB B
pe3ysibTaTe Tporjecca OKHUC/IeHWs. AHHOHBI, UX OOpa3oBaHMe M3 aTOMOB B pe3y/sbTaTe MpoLecca
BOCCTaHOB/eHUs. VIOHHasg CBA3b, KakK CBfA3b MeX/[y KaTMOHaMM UM aHMOHaMM 3a C4eT
3/1IeKTPOCTaTHYeCcKOro npuTsykeHusi. Kiaccuukaiys MOHOB: MO COCTaBy, 3HAKy 3apsifid, HaJIAUMIO
rugpaTtHoi 000/0uku. VIoHHbIe KpucTa/uinyeckue pelneTkd. CBOMCTBA BeI[eCTB C MOHHBIM TUIIOM
KPHUCTa//TMYeCKOU pelleTKH. KoBasieHTHasi Xumuueckasi CBsizb. MexaHn3M 00pa30BaHusI KOBAaJIeHTHOM
CBsi3U (0OMEeHHBIN U JOHOPHO-aKIeNTOPHBIN). DIeKTPOOTPHULaTeTbHOCTh. KOoBasleHTHbIe TI0JIIpHast U
HernoJisipHas CBsi3W. KpaTHOCTb KOBajleHTHOM CBSI3W. MoOneKy/sipHble U aTOMHbIe KpUCTa/yInyecKue
petieTky. CBOMCTBA BellleCTB C MOJIEKY/ISIPHBIMU Y aTOMHBIMU KPUCTA/IITMYECKUMU pelleTKaMHu.
Metannuueckass CBA3b. MeTa/uiiueckasi KpUCTa/l/IMUecKasl pelleTka U MeTa/Itueckas XUMuJecKast
cBs3b. Du3MuecKre CBOMCTBA MeTas/yIOB. ArperaTtHble COCTOSIHHSI BeleCTB W BOJOpPOJHAsl CBS3b.
TBepzoe, >KUAKOe U Ta3000pa3Hoe COCTOsIHUS BelrlecTB. [Tepexo/ BeljecTBa U3 OJHOTO arperaTHOro
cocTosiHusa B fpyroe. BogoposHas csaA3b. UucTble BellecTBa U cMecu. [IoHsATHe 0 cMmecu BeljecTs.
ComoreHHbIe U reTeporeHHble cMecd. CocTaB cMmecel: oObeMHasi U MacCoBasi [0/ KOMITOHEHTOB
cMecd, MaccoBast [Josig npuMmecei. [ucriepcHble cucteMbl. [IOHSITMe O [AWCIEPCHOM CHUCTeMe.
HOucniepcHasi ¢da3a U gucriepcuoHHasi cpefa. Kiaccudukauus aucriepcHeix cuctem. [loHaThe o
KOJIJIOUJIHBIX CUCTEeMaX.

JdemoHcTpanuu: MoJe/ib KPUCTa/VTMUeCKOM pellieTKH XJopujaa HaTpusi. OOpasiibl MUHepasioB C
WOHHOM KPHUCTa/UIAYeCKOM PpeLIeTKOW: KasibLuTa, raaura. Mojenu KpUCTa/VIMueCKUX pereToK
«Cyxoro Jjbfa» (WIM uoja), anMasa, rpadurta (wid kBapua). [Ipubopbl Ha KUAKUX KpUCTasIIax.
OO6pasipl pa3MUYHBbIX JUCIEPCHBIX CHCTEM: SMY/IbCHH, CYCIIeH3HWH, a’po30sieid, rejiel W 3071ei.
Koarynsuus. Cunepesuc. 3¢ ekt Tungansi.

IlpakTHueckas padora:
[TpuroTtoBeHye cycrieH3uu KapboHaTa KanbLiyis B Boge. IlomyueHre 3MyabCHHM MOTOPHOTO Macja.
O3HaKoM/IeHHe CO CBOMCTBAMH /IUCTIEPCHBIX CHUCTEM.

KoHTpo/ibHBIE paboThI
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%)

CamocrosiTennbHasi pabdora olOyuaromuxcsa: CaMocTosiTeslbHOe H3yueHWe TeMbl: lucriepcHble
cuctembl. [lucriepcHast (asa u [gucriepcroHHas cpefa. Kiaccudukaiivsi [JUCTIePCHBIX CHCTEM.
[ToHssTHE O KOJIOWAHBIX cucTeMax. Pabora ¢ yueOHOH sMTeparypoit u VIHTepHET - pecypCaMu.
CocraBneHnue Tabmmipl «Kmaccudukamys JUCTEPCHBIX CUCTEM», CPABHUTEBHOM XapaKTePUCTHUKU
TUMOB XHMWUECKOM CBSI3W. PellleHWe 3aJau Ha HaxoXKJeHHe OObeMHOM M MacCOBOM JIO/H
KOMIIOHEHTOB CMeCH, MaCCOBOM 10/TM IPUMECEH.

Tema 1.4
Bopga. PacTBopsl.
DJIEKTPOJIUTUYECK
ast ;MuccoLuarnys

Cogeprkanvie yueOHOTO MaTepHasa

Teoperuueckoe o0yuenue: Boza. PactBopbl. PactBopeHuwe. Boja Kak pacTBOPUTEIb.
PactBopuMocTh BeljecTB. HachlljeHHble, HeHAChIL|eHHbIe, MepechlllleHHble PaCTBOPbI. 3aBUCUMOCTh
pPacTBOPUMOCTH Ta30B, XUAKOCTeH U TBepAbIX BellecTB OT pa3/iMyHbIX (hakTopoB. MaccoBasi #ost
PacTBOPEHHOI'0 BellecTBa. JJIEKTPOIUTUYeCKass AUCCOLMALUA. OJIEKTPOIIUTBI U He 3JIeKTPOJIUTHI.
OneKTponUThYecKasi Juccolpanys. MexaHU3Mbl 3JIeKTPOIUTAYECKOW AUCCOLMALIMU AJis1 BEIeCTB C
Pa3/IMUYHbIMU TUTNIAMU XUMUYeCKOU CBsI3U. [ ' paTUpOBaHHbIe U He TMApPAaTUPOBaHHbIe MOHbL. CTerneHb
3JIEKTPOIUTHYECKOU auccoranyi. CUibHbIE U C1adble 371eKTPoIUThl. OCHOBHBIE T10JI0’KEeHUS] TeOPUH
371eKTPOJIUTUYECKOM Auccouraiui. KucioTbl, OCHOBaHUS U COMU Kak 3/IeKTPOJIUTHI.

Jdemoncrpanuu: PactBopumocTs BeirlecTB B Bozie. CoOupaHue Ta30B MeTO/OM BLITECHEHHS BO/JpI.
PacTBopeHre B BOJle CEPHOM KHCIOTBI W coieli amMMoHusi. OOpaslbl KpPUCTalIOTUAPATOB.
N3roToBneHne TruncoBOou MOBA3KW. VcmbITaHWe pacTBOPOB 3/IEKTPOIMTOB U HE3JEKTPOJIMTOB Ha
rpeAMeT [UCCOLMALMA. 3aBUCHMOCTb CTeNeHU 3eKTPOJIMTAYeCKOW AMCCOLMALIMM  YKCYCHOM
KUC/IOTBI OT pa3baBieHusi pacTtBopa. /IBiKeHHWe OKpallleHHbIX WOHOB B 3JIEKTPUYECKOM TIOJIe.
[TpUroToB/ieHKHE >KeCTKOW BOJbI U YCTPAHEHHUE ee KeCTKOCTH. MoHuTbl. OOpasijbl MUHEpalIbHbIX BOJ
pas/IMYHOro Ha3HaYeHusl.

ITpakTHueckasi pabora: [IpuroToBsieHre pacTBopa 3aZlaHHOM KOHI|eHTpaLuH. PerieHune 3agau.

CamocrosiTeTbHasi padoTa oOyudarommuxcsa: PelleHWe 3a7au Ha HaxOXAeHHe MACCOBOHW JOH
pacTBOpeHHOro BelljecTBa. IloAroTOBKa K TIpakTUuecKod paboTte «[IpuroTtoBsieHue pacTBopa
33/laHHOM KOHL[eHTpalumn». CocCTaB/ieHHe ypaBHEHWM >SJ/IeKTPOUTUUECKOW AMCCOLMALM, peaKLUi
rMoHHOro obMmeHa. [ToroTOBUTE COOOIIIeHHe Ha TeMy «PacTBOpbI BOKPYT Hac»
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Tema 1.5
Knaccudukarnms
HeopraHuueCcKux
COeZIUHEeHUMN U UX

CBONCTBA

CojiepkaHue yuebHOro MaTepHuasa

Teopernueckoe o0OyueHue: Kuciotel W WX CBOHCTBAa. KHC/IOTBI KakK 37€KTPOJMTHI, HUX
KaccuduKalys T0 pa3/idyHbiM TIpU3HaKaM. XUMHUUeCKhe CBONCTBAa KHCIOT B CBeTe TeOpuH
3/IEKTPOJIATHUECKON Auccorariui. OcobeHHOCTH B3aMMOJeHCTBHSI KOHIIEHTPUPOBAHHOW CepHON U
a30THOM KUCJIOT C MeTa/ulaMu. OCHOBHBIE CITOCOOBI TIOJTyYeHUsT KUCI0TbI. OCHOBaHUS M KX CBOWCTBA.
OcHOBaHUS Kak »>J/IeKTPOJIUThI, WX KIaCCU(QUKaALUs [0 pa3UuHbIM MpH3HAaKaM. XUMHUUecKue
CBOMCTBAa OCHOBAaHMM B CBeTe TEOPUM 3EKTPOIUTAYECKOW [JuccolMalvu. PassokeHue
HEpaCcTBOPUMBIX B BO/le OCHOBaHWW. OCHOBHBIE CITOCOOBI TIOMydeHHsi OocHOBaHWMU. ComM U UX
cBoiicTBa. Conu Kak 37eKTponuthl. Conu cpejHUe, KUC/Ible U OCHOBHbIe. XMMUUECKU CBOMCTBA COJIel
B CBeTe TEOPUH 3JIEKTPOMTHUECKOH auccoruaiuu. CriocoObl moyuyeHus: coneid. ['maponus comei.
Oxkcuapl ¥ ux cBoiictBa. Coseobpasytoiiye u HecoseoOpasyrorye okcuabl. OCHOBHbIE, aM(oTepHbIe
M KUCJIOTHBIE OKCH/Ibl. 3aBUCMMOCTb XapaKTepa OKCH/Ia OT CTeNeHW OKHMC/JeHHs 00pa3yroIlero ero
MeTasa. XUMHAYecKre CBOMCTBA OKCUZOB. [TosyueHre OKCU/I0B.

JemoHcTpanuu: B3anMogelicTBre a30THOM U KOHI[EHTPHPOBAHHOM CEpHOM KHUCJIOT C MeTasllaMHu.
['openue docdopa 1 pacTBopeHUe NIPOAYKTa TopeHus B Boje. [lomyueHue 1 cBoiicTBa aMm(bOTepHOT0
rugpokcuia. HeoOpaTuMblii ruiponn3 Kapouaa Kanbiys. OOpaTUMBbIM TMAPOINU3 COel Pa3MuyHOro
THIIA.

IlpakTHueckas pabdora: VcrbiTaHre pacTBOPOB KMC/IOT MHAMKATOpaMy. B3anMo/elicTBie MeTasioB
C KuoloTamMM. B3aumogelcTBMe KHUCIOT C OKCHMZAAMU MeTalaoB. B3auMmogeilcTBue KHUCIOT C
OCHOBaHUsIMU. B3aumozelnicTBre KUCIOT € COAMU. VcnbiTaHne pacTBOPOB 11le/i0uel NHAUKAaTOPaMHU.
B3aumogeiictBue 1jenouyeit ¢ consmu. PasnokeHHe HepaCTBOPMMBIX OCHOBaHWM. B3aumogericTBue
coJiel ¢ MeTa/ulamMu. B3anmogerctBue cosent Apyr ¢ Apyrom. ['uaponus coser pa3iviyHOro TUMa.

KoHTposibHBbIE paboThI

CamocrosiTenibHasi pabora oOyuarommxcsa: CocraBieHue 0000mjaromed  TabmuIpl  TI0
HOMEHK/IaType ¥ XMMUUECKMM CBOMCTBAM OCHOBHBIX K/IaCCOB HEOPTaHUUECKUX COeIUHEHUH.
[MoArotoBUTh [OK/MaZ Ha TeMy: «VICro/b30BaHWe MUHEpaTbHBIX KHC/IOT Ha TMPeAIPUSATUSX
PAa3/IMYHOTO MPOGUISI».
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Tema 1.6
Xumuueckue
peakiuu

Cogeprkanrie yueOHOTO MaTepHasa

Teopernueckoe o0yueHue: Kiaccubukaiys XUMHUECKHX peakluid. Peakiuu coefrHeHus,
pa3ioXKeHus, 3amelrieHus, oomeHa. Katamutrueckue peakiur. OOpaTrMble U HeOOpaTUMBbIe PeaKI[UH.
['oMoreHHbIe U reTeporeHHble peakluu. JK30TepMUYecKre 1M SHJ0TepMUYecKre peaklyu. TernaoBoi
3¢ deKT XxuMHUecKUx peakiyii. TepMoXyUMUUuecKre ypaBHeHUS.

OKHC/IUTe/TbHO-BOCCTAHOBUTE/IbHBIE peakjuu. CTeneHb OKUC/IeHUs. OKUCINTe/Ib U BOCCTaHOBJIEHKE.
BoccraHoBuTe/lb M OKWC/IeHWe. MeTOZ 3/MeKTPOHHOro 0OasaHca /sl COCTaB/IeHUWsI ypaBHEHHMA
OKHUC/IUTE/TbHO-BOCCTAHOBUTE/bHBIX peaklvidi. CKOpOCTb XUMHUUeCKuX peaklui. [ToHsiTHe 0 cKopocTu
XUMHUUECKUX peaklyi. 3aBUCMMOCTb CKOPOCTHM XWMHYEeCKMX peaklid OT pa3/MuHbIX (aKTOPOB:
MpUPOJbl  pearvupyroliuMx  BeljecTB, WX  KOHLIEHTpalWW, Temreparypbl,  I1OBEPXHOCTU
COTIPUKOCHOBEHHSI M WCII0/Ib30BaHMsI Karanu3aropoB. OOpaTMMOCTb XMUMUUYECKHX —peaKI[Ui.
OOpaTumble ¥ HeoOpaTHMbIe peaki[ii. XMMUUECKOe paBHOBECHE U CTTIOCOOBI er0 CMeIleHUsl.
JdemoncTpanuu: IIpumepbl HEOOpAaTUMBIX peaKI[Ui, WAYLUX C 00pa30oBaHHMEM O0CAJKa, rasa WM
BO/bl. 3aBUCHMMOCTb CKOPOCTM peakLMyd OT MNPUPOJbI pearvpyrollvx BewllecTB. B3anmogelicTBue
pacTBOPOB CEpHOM KMCJIOThI C pacTBOpaMd THUOCYJb(aTa HaTpUsi Pa3/MYHOM KOHLIEHTpaLUU WU
TeMriepaTypbl. Moge/nbp KUMsero cos. 3aBAUCMMOCTb CKOPOCTHM XUMHWYECKOM peakUydd OT
TIPUCYTCTBUS KaTajv3aropa Ha IpUMepe pas/ioyKeHUsl IepoKCHa BOZOpOoJa C MOMOLIbH JUOKCUZA
MapraHija 4 Karanasel. Mogenb snekTposv3epa. Mogesb 5/1€KTPOIM3HOM BaHHBI /ISl TTOTYYeHUs
amrOMUHUS. MoJiesib KOJIOHHBI CUHTEe3a aMMUaKa.

IlpakTnueckasi paGora: Peakius 3ameleHWss Me[U >Kele30M B PAacTBOpPe MeZHOTO KyIopoca.
Peakuyy, uaymue c obpasoBaHreM 0Ca/iKa, rasa Wiu BoJbl. 3aBUCUMOCTb CKOPOCTH B3aUMO/eCTBUS
COJITHOU KUCJIOTBI C MeTa//IlaMM OT MX NPUPO/bl. 3aBUCUMOCTb CKOPOCTH B3aWMOZEUCTBUS LIMHKA C
COJISTHOUW KUCJIOTOW OT ee KOHLIeHTpaLWy. 3aBUCUMOCTbh CKOPOCTU B3auMoelicTBus okcuza megu(1l) c
CepHOM KUCI0TOU OT TeMITepaTyphl.

KonTtposibHas padora «PacTBopbl. OKHUINTETEHO-BOCCTAHOBUTE/IbHbBIE PeaKIiuH»

CamocrosiTenibHasg pabora oOydyaromuxcs: CaMOCTOSITe/IbHOE H3yueHHe TeMbl: OJIeKTPO/IN3.
Pabora ¢ yuebHol murepaTypoii CocraBneHue cxembl: «Knaccupukanys XMMHUYECKHX pPeakLUii».
Pemmenvie BapyaTuBHBIX 3a7a4. PacctaHOBKa KO3((ULMEHTOB B OKUC/IUTE/TIbHO—BOCCTaHOBUTEIbHBIX
peaklysiX MeTOZI0M 3/7IeKTPOHHOTro HasaHca
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Tema 1.7
MeTtanniel n
HeMeTaJ/lIbl

Cogeprkanvie yueOHOTO MaTepHasa

Teopernueckoe odyuyeHue: Metasibl. OCOOEHHOCTH CTPOEHHST aTOMOB M KpHUCTa/IOB. PU3nuecKre
cBoiicTBa MeTasoB. Knaccudukaiys MeTasioB M0 pa3vuyHbIM MPU3HAKaM. XHUMHUUYecKue CBOMCTBA
MeTaJUIOB. DJIEKTPOXUMHUYECKUW psiJi HarpspkeHU MeTanioB. Metamiorepmus. OOrque criocoOb
rojiyueHrsi MeTasuioB. [loHATHe O MeTa/uyprud. [lupomeTannyprus, TUAPOMeTa/UTyprusi |
yekTpometautyprus. CrijiaBel 4epHble W LiBeTHble. HemeTasibl. OCOOEHHOCTH CTPOEHHS aTOMOB.
HemeTannbl — TIpocThie BelllecTBa. 3aBUCUMOCTh CBOWCTB TajioT€HOB OT UX TIOJIOKEHHS B
[Tepuognueckoii cucteMe. OKUCIUTeNbHbIE W BOCCTAHOBUTE/IbHbIE CBOMCTBA HeMeTajioB B
3aBUCUMOCTH OT UX TI0JIO’KEeHUS B PSIZIY 3/1EKTPOOTPHULIATETbHOCTH.

JemoHcTpanuu: Kosnekiusi MetaaioB. B3anMozeiicTBie MeTas/lyIoB C HeMeTa/ulaMy (Jkesie3a, LIMHKa
Y aJIlOMUHUS C CepOM, altOMUHUS C MO0M, CYpbMBbI C XJIOPOM, FOpeHue >Keje3a B xjope). ['opeHue
MeTannoB. AmoMuHoTepMmusi. Komekuys HeMeTanioB. ['opeHue HemeTtasnoB (cepsbl, Gpocdopa, yris).
BbITecHeHre MeHee aKTMBHBIX TajlOr€HOB W3 PAaCTBOPOB WX COjiel 00jiee aKTHBHBIMU TajloreHaMM.
Mogenb TIPOMBIIIIEHHON YCTaHOBKH /IJIsi TIPOM3BO/ICTBA CEPHOM KHUCIOThL. Mojienb rmeuun fjisi 06kura
M3BeCTHsIKa. KosiieKiuy MpoAyKLUi CUIMKaTHOM TPOMBIIIEHHOCTA (CTekKsa, ¢apdopa, ¢asHca,
LieMeHTa pa3/IMYHbIX MapoK U Ap.) 3aKaska U OTIyck ctaau. O3HaKoMJIeHHe CO CTPYKTypaMH Ceporo u
Genoro uyryHa. Pacrio3HaBaHue pyz Jkese3a.

IlpakTnueckue paborel: [losyueHne, cobupaHWe W  pacrio3HaBaHWe Ta30B. PeleHue
JKCIIepYMeHTa/IbHBIX 3a/jay. 3akajlka U OTIYyCK craau. O3HakoM/leHue CO CTPYKTypamMHu Ceporo u
6enoro uyryHa. PacriosHaBaHue py/ >kene3a.

KoHTposibHBIE paboThI

CamocrositesibHass pabora odyuarwmuxca: CamocrosTesibHOe u3ydeHre TeMbl: OO1iue CriocoOsbI
rosiyueHust MeTanioB. [ToHsiTue o metasunypruu. CrisiaBbl YepHbIe U [IBETHbIE.

XapakTepyuCcTUKa TUMMAYHBIX METa/VIOB U HEMeTa/yIoB Mo BbIOOpY obyuaroierocs. ITogroroeBka K
TIPaKTUYeCKol paboTe «PelieHre 3KCIIePUMEHTA/IbHBIX 3a/lau Ha WIeHTU(UKALIMI0 HeOpraHUUeCKUX
coequHeHMM». [loAroToBUTH [MOK/AaZ Ha TeMy «Pojb MeTa/uyioB B HCTOPHUU UeI0BeUYeCKOU
LIMBUIM3aLMW», «XUMUSI MeTasJIOB B Moel ITpodeCcCHoHaTIbHOU J1esiTeIbHOCTHY.
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3 4 5 6
Pa3pesn 2 Opranuyeckas XMMus 36/24
Cogiep>xaHue yueOHOro MaTepuara
Teoperuueckoe o0yueHnue:
Ilpegmer opranuyeckod XuMuW. IIpUposiHBIE, MCKYCCTBEHHBIE M CHHTETHUYECKHe OpraHW4ecKue
BemectBa. CpaBHeHHe OPraHUMYeCKHX Bel|eCTB C HeopraHMyecKUMH. BaneHTHOCTb. XuMHUUecKoe
CTpOeHHEe KaK TMOPAAOK COeJUHEHWs aTOMOB B MOJIEKY/bI IO Ba/JeHTHOCTH. Teopus cTpoeHus
opraHuyeckux coeguHeHuii A.M. byrtnepoBa. OCHOBHBIe II0JIOKEHUSI TEOPUM XUMHUYECKOTO
crpoenus. M3omepus ¥ m3oMepbl. XUMUUecKhe (OpMysbl U MOJENM MOJIeKy/l B OpPraHM4ecKon
Tema 2.1 xumud. Knaccudukanus opraHddyeckux BemlecTB. Kaccudukanysi BelecTB 10 CTPOEHHIO 4
OCHOBHBI® YIJIePOJHOTO CKe/leTa M HalW4Mi0 (YHKLUMOHANBHBIX Trpyrn. ['omonorm u romonorus. Hauvana 1,2
TOHSITHSI HoMmeHK/1aTypel IUPAC. Knaccugukaiys peakliyii B OpraHuueckoi xumuu. Peakiiuy nprucoejuHeHus
oprannueckoii | (TWAPMPOBAHMS, rajoreHUpPOBaHUs, TMJPOrajOreHUPOBAHMUS, TMApaTaluy). Peaklun OTILer/eHus
xumun ¥ Teopust | (A€THAPUPOBAHUSA, JleTMJpOrajoreHMpoBaHus, Jierujparanuy). Peakipyn 3amellienus. Peakiyn
CTpOEHHUST M30MepU3aL1n.
opraHuyeckux | /\€MOHCTpaLUH:
COeMHeHUH Mogenu Monekys roMo/I0roB ¥ U30MepoB OpraHuueckrx coefiuHeHui. KauecTBeHHOe 06HapykeHue
yraepoja, BOA0pOo/a U XJI0pa B MOJIeKY/1ax OPraHMYeCKUX COeMHeHUM.
ITpakTuueckas pabora: /13roToB/eHe MoJienell MoJieKy/1 OpraHMuecKUX BelliecTB. PellieHue 3a/ay. 4
KoHTpo/ibHBIE padoThI -
CamocrosiTenibHasi paboTa 00yJyarmuxcs: )
IToaroroButk A0K/az Ha TeMy: «Po/ib OTeUeCTBEHHBIX yYeHBIX B CTAHOB/IEHWM W Pa3sBUTUU MUPOBOU 8

OpraHUYecKOW XUMHUN».
CocTaBjieHre CTPYKTYPHBIX (hOpMyJ1 OpraHUueCKUX BelllecTB, MX W30MepPOB 1 TOMOJIOTOB.
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10.

Tema 2.2
YrneBoopojel U
VX NIPUPOJHbIe
VICTOYHUKU

Cogeprkanvie yueOHOTO MaTepHasa

Teoperuueckoe o0yueHue: AjKaHbl. AJIKaHbI: TOMOJIOTHUECKWN DsiJl, ©30MepHsi U HOMEeHK/aTypa
a/KaHOB. XMMHUECKHe CBOWCTBA aJKaHOB (MeTaHa, 3TaHa): TOpeHue, 3aMellleHHe, DPa3/ioKeHue,
jerujpupoBanue. [IprMeHeHHe a/lKaHOB Ha OCHOBE CBOWCTB. AJIKeHbl. DTW/IEH, €ro IoJiyuyeHue
(mermapupoBaHWeM 3TaHa, JAernojuMepHu3aliied MoausTWieHa). ['oMonoruyeckui psifi, U30MepHus,
HOMEHK/IaTypa aJKeHOB. XHMHYecKue CBOMCTBa 3TW/IeHA: TOpeHue, KayeCTBeHHble peakluu
(obeciBeuriBaHMe OPOMHOM BOJBI M PAcTBOpa TepMaHTaHaTa Kaus), TUApaTalys, TToJTUMepH3aliysl.
[TpyMeHeHHe 3TU/IeHA HAa OCHOBE CBOMCTB. [lveHbl U KayuyKu. [ToHSTHe 0 [UeHax Kak yrieBoJopojax
C [OByMs JBOWHBIMU CBsi3AMU. CoONpsDKeHHblEe OUeHbl. XUMHUeCKWe CBOMCTBa OyTagueHa-1,3 u
n3omnpeHa: obecliBeurBaHWe OpPOMHOM BOJBI W TIOJMMepH3alsl B Kaydyykd. HaTypanbHbI |
CHUHTeTHYeCKUe Kayuyku. Pe3uHa. A/KuHbI. AljeTUeH. XUMUYeCcKre CBOMCTBA aljeTH/ieHa: TOpeHue,
obecriBeunBaHre OPOMHOM BO/IbI, TIPUCOEAMHEHHE XJIOPOBOJOPOJAa W ruzpatauusi. [IpuMeHeHHe
aljeTW/ieHa Ha OCHOBe CBOWCTB. MexK/aaccoBasi U30Mepusi C ajkajvueHamu. ApeHbl. beH3os.
XumHueckue CBOMCTBa OeH301a: ropeHUe, peaklid 3aMelreHusi (TaoreHupoBaHWe, HUTPOBAHUE).
[TpuMeHeHue OeH30/1a HA OCHOBe CBOMCTB. ITpHpO/iHbIE HICTOUHUKH YTJIeBOI0PO/10B. [IpUpoJHbIl Ta3:
CoCTaB, MpUMeHeHHe B KadecTBe TorumBa. Hedte. CoctaB u nepepabotka HedTu. IleperoHka HehTu.
Hedrenpoaykrsl.

JemMoHcTpanuu: ['opeHre MeTaHa, 3TU/IeHa, aljeTuieHa. OTHOLLIeHUe MeTaHa, 3TWU/IeHa, alleTuieHa U
OeH30/1a K pacTBOpaM T[epMaHraHata Kaivss W OpomHol Boge. IlonyueHue 3TH/IeHa peakiyei
JeruipaTalldd 3TaHOJIA, alleTHU/IeHa — THPOMU30M KapOuza Kasblus. Pa3no)keHue Kaydyka TIpH
HarpeBaHWH, UCIIbITaHHUe TPO/[yKTOB pa3/ioyKeHus Ha HerpezAeabHOCTh. Kosiekiyst 06pasiioB HedTH U
HedTenpoaykToB. Komekiys «KaMeHHbIN yro/ib ¥ IPOAYKLIYS KOKCOXUMUUECKOTO POU3BOACTBAY.

IlpakTnueckas pabora: O3HakomeHWe C KoJuleKiuel o0pa3ioB HepTU U TPOJYKTOB ee
nepepaboTku. O3HaKOMJIEHHE C KOJUTeKIIMeH KayuyyKoB M oOpa3ljamMu W3/e/iiii U3 pe3uHbl. PerieHne
3ajiau.

KoHTposibHas padora «Yr/1€eBoA0pOAbI»

CamocrosTenbHasA padora obdyuarmmxcsa: HasBaHue BellleCTB 110 MeXXyHapOAHOW HOMeHK/aType
IUPAC. CocraBieHve U pelleHue TeHeTUUecKux Lernouek. CaMoCTosATe/lbHOe WU3ydyeHHWe TeMbl:
Llnkioankasel. ["'oMosiornyeckuii psii 1 HOMEHK/IAaTypa LIMK/I0a/IKaHOB, UX o011as popMysia.
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W3omepusi 1IMK/I0aTKaHOB: MeXK/IaccoBasi, YryiepogHoro ckenera. I[lonyyeHne u ¢usnueckue
CBOMCTBA LIMK/I0AaTKAHOB. XMMHUUeCKUe CBOUCTBA LIUK/I0a/TKaHOB. [IpriMeHeHMe.

PerieHue 3a/1au Ha HaXOX/IeHUsT MOJIEKY/ISIPHOM )OpPMyJIbI ra3000pa3HOro yryieBoiopo/a.
[ToArOTOBUTE MOK/IA[ Ha TeMy IO BbIOOpY: «XUMHS YIJIEBOJOPOJHOTO ChIPbsi M MOsI Oymyras
npodeccusi», «YT/IeBOJAOPOJHOe TOIUIMBO, €ro BHUJbI M Ha3HaueHWe», «IKOJIOTMUeCKHe acCIeKThbl
WCII0/1b30BaHUS YTI€BOJOPOJHOIO ChIPbS» U AP.

11.

Tema 2.3
Kucnopogcopepx
aiue
OpraHuyeckKue
COeIUHeHUst

CojiepkaHue yueOHOro MaTepuasa

Teoperuueckoe obyuenue: Crivpthl. ITonyuyeHue 3TaHo/Ma OpPOXKEHHWEM TIUIFOKO3bI M THpaTalder
TUieHa. ['MApOKcWIbHas Tpymmna Kak (yHKUUOHanbHas. [IoHsiTHe O TpefenbHBIX OJHOATOMHBIX
cnvpTax. XUMUYecKde CBOWCTBA 3TaHOJA: B3aUMO/EMCTBUE C HaTpueM, oOpa3oBaHMe MPOCTHIX U
CIIOXHBIX 3()UPOB, OKWCIeHUe B anbjeruf. [IpumeHeHre 3TaHO/a HA OCHOBE CBOMCTB. AJIKOTO/IU3M,
ero MoC/nejCTBUS W MpeAyrnpexieHue. ['JuiepyH Kak MpeAcTaBUTe/lb MHOTOAaTOMHBIX CIIUPTOB.
KauecTBeHHas peaklysi HA MHOTOaTOMHBIe CTTAPTHL. [IprmeHenure riuijeprHa. ®eHos. PUnvecKue u
XMMHUUeCKHe CBOUCTBA (peHosa. B3arMHOe BivsiHMe aTOMOB B MoJieKyse (peHOsa: B3aUMOZEeUCTBUe C
TUIPOKCU/IOM HaTpUsi U a30THOM KUCIOTOW. IpuMeHeHue ¢eHO/la Ha OCHOBE CBOMCTB. AJIbJETU[IbI.
[TousiTe 00 anbierujax. AJbjerdiHas Tpynrna Kak (QyHKIUOHanbHas. PopMmanbieruj, U ero
CBOMCTBA: OKMCJ/IEHHE B COOTBETCTBYIOL[YIO KUCJOTY, BOCCTAHOB/IEHHE B COOTBETCTBYIOLUM CIUPT.
[TonyueHuve anbJeru/i0B OKUC/IEHUEM COOTBETCTBYIOLMX CIMPTOB. [IprMeHeHue opmanbiervzia Ha
OCHOBe ero CBOMCTB. KapboHOBbIe KHCIOTHL [ToHSATHE 0 KapOOHOBBIX KuCIOTax. KapOokcuibHast
rpyrnmna kKak ¢yHKLUWOHaAbHas. ['OMONOruyeckuii psii TipefiesibHbIX OJZHOOCHOBHBIX KapOOHOBBIX
KUCOT. [TonmyueHre KapOOHOBBIX KUC/IOT OKUCTIEHHEM a/lbJeruioB. XMMHUYeCKUe CBOMCTBA YKCYCHOM
KWC/IOTHI: 00li[e CBOWMCTBA C MUHEPAJbHBIMU KUCIOTaMU U peakuys stepudukauyu. [IpumeHeHue
YKCYCHOM KHC/IOThI Ha OCHOBE CBOMCTB. BhIcilie >XUpHbIe KUC/IOThl Ha TIpUMepe MaJbMUTHHOBOW U
cTeaprHOBOW. CrokHble 3(Upbl U Xupbl. [lonyyeHre c10XXHBIX 3(MPOB peakliyell 3TepuprKaLMH.
CnoxHble 3(pUpbl B MpUpofe, UX 3HaueHue. [IpriMeHeHUe CIOXKHBIX 3(MPOB Ha OCHOBE CBOMCTB.
’Kvpel Kak cnoxHble 3¢gupbl. Knaccudukarnys xUupoB. XMMHAYeCKHUe CBOMCTBA >KHUPOB: T'M/IPOJIU3 U
TU/IPUPOBaHKe XXUJKUX >KUPOB. [IprMeHeHNe )KUPOB Ha OCHOBe CBOWMCTB. Mbljia. YT/IeBOJBbI.
YrneBozpl, UX KnaccuuKalus: MOHocaxapuzbl (T/H0KO03a, (pykTo3a), Aucaxapuzbl (caxaposa) U
rosvcaxapypl (Kpaxman U Les/uirosiosa). [/10oKo3a — BellecTBO C JBOMCTBeHHOW (yHKIuel —
anbJleruiocnupT. XUMHUUeCKHe CBOMCTBA ITFOKO3bl: OKUC/IEHUE B TJTFOKOHOBYIO KMCJIOTY,
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BOCCTaHOBJIeHUe B cOpOUT, criupToBoe OpoxkeHue. [IpriMeHeHMe T/IF0KO3bl Ha OCHOBE CBOWCTB.
3HaueHUe YIJIeBOJOB B KUBOU NPUPO/ie Y KU3HU uyesioBeKa. [IoHATHe 0 peakMsaX MOMMKOHZeHCalun
Y TUJPO/IM3a Ha MpUMepe B3arMOIpeBpallleHUii: [/II0K03a —> MoJMcaxapu.

JdemoncTpanuu: OkucieHWe crnvpta B anbjery/. KauecTBeHHble peaklid Ha MHOTrOAaTOMHbIE
cnupThl. PacTBopuMocTh (eHosla B BoZile TIpU OOBIYHOW TeMmriepaType W TPH HarpeBaHWM.
KauecTBeHHble peakiuv Ha ¢eHon. Peakiusi cepeOpSIHOTO 3epKaja ajbJerW0B U TJIFOKO3BIL.
OxkucneHWe anbJeruioB U IVIIOKO3bl B KMC/IOTY C nomolgpto rusipokcusa megu(ll). KauecrBennas
peakiusi Ha Kpaxmai. Komnnekuys 3¢yMpHbIX Maces.

IlpakTnueckas pabora: PacTBopeHue T/MillepUHAa B BOJle W B3aUMOJEHCTBHE C THUAPOKCHIOM

meau(IT). CpoicTBa YKCYCHOM KHCJ/IOTBI, OOI[Me CO CBOWCTBAMM MWHEPAIbHBIX  KHCJIOT.
[lokasaTe/ibCTBO HelpeAebHOr0 XapaKTepa »XUAKOr0 Xupa. BzauMozeiicTBre T/IF0KO3bI U CaXapo3bl C
rugpokcuaoM Megu(1l). KauectBeHHas peakijusi Ha Kpaxmas. PellieHue 3aziau.

KonTposibHas pabora «Kuc/iopo/ coaepikaiye opraHudecKkue coeJUuHeHUs»

CamocrosTenbHass pabora o0yuarmuxcs: CaMoCTosTe/IbHOE MU3yueHWe TeMbl: MHOroaTOMHbIe
cnupThl. Vi30Mepusi 1 HOMeHK/IaTypa Mpe/iCTaBUTe el IByX- U TPeXaTOMHBIX CITUpTOB. OCcobeHHOCTH
XUMUYECKMX CBOMCTB MHOTOaTOMHBIX CIIMPTOB, WX KauecTBeHHOe oOHapykeHue. OTjenbHbIe
TIpe/ICTaBUTENTA: STHIEHT/IMKO/Ib, TJIML[EPHH, CITIOCOOBI WX TOJyYeHHUs, TIPAaKTUUYeCKoe TpUMeHeHHe.
3HaueHUWe YTJIEBOJIOB B JKUBOW TPHUPOZE M >KW3HU uvesioBeKa. Pabora c yueOHOW, CrpaBOYHOM
qutepatypod u VHTepHeT - pecypcamu. CocTaB/ieHVWe U pelleHWe TeHeTUYeCKHUX Leroyek.
[ToAroTOBUTE ZIOK/Ia/ HAa TEMY I10 BbIOOPY: «DTaHO/I: Be/Myaiiiiee 671aro U CTpalHoe 3710», «3aMeHa
JKAPOB B TEeXHHKE HEIHUILeBbIM CbIpbeM», «Cpe[CTBa TMTHeHbl Ha OCHOBE KHCIOPOJACOZEeprKalux
OpraHMuecKUx coefuHeHU», «CuHTeTMueckue Motouque cpeacrea (CMC): pgocTorMHCTBA M
HeJJOCTaTKW» U JIp.
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3

12.

Tema 2.4
A3soTcopepxatiye
OopraHuyeckue
COeIMHEeHUSI.
[Tomimeps!

Copgep>xanue yueOHOTO MaTepHasa

Teopernueckoe oOyuenue: AMuHbL. [loHsiTHe 06 aMuHax. AHWIMH, KaK OpraHUYecKoe
ocHoBaHue. [losmydyeHme aHWIMHA u3 HUTpPOOeH30sa. IIpMeHeHVe aHW/IMHA Ha OCHOBE
CBOWMCTB.

AMUHOKHUCIOTBL. AMMHOKUCIOTBI Kak amMdoTepHble AUQPYHKIMOHAIbHbIE OpraHuYecKue
coefuHeHUsl. XUMHUUeCKWe CBOMCTBA AaMHHOKMCJIOT: B3aMMOJEWCTBHE CO  Le/04YaMy,
KUCJIOTaMH U APYT C ApyroM (peakiysi MOMMKOHAeHcaun). [lenTuaHas CBsA3b U MOJIMITENTH/IBIL.
[IprMeHeHHe aMUHOKMC/IOT Ha OCHOBe CBOWCTB. benku. IlepBuuHasi, BTOpUYHAasi, TPeTUUHasI
CTPYKTYpbl 0enkoB. XUMHUeCKHe CBOHCTBA O€/KOB: TOpeHWe, [eHaTypalusi, THAPOJIU3,
[[BeTHble peakUuu. buonornueckue ¢yHKUuM OenkoB. OCHOBHbIE TIOHATHSI XUMHH
BBICOKOMOJIEKYJISIPHBIX COoefiMHeHWH. MoHOMep, MoJ/iMMep, MoJiyueHue TMOJMMEPOB peakLuen
MO/IMMepU3aLii U MOJMKOH/eHCAlW, CTeleHb MOJIMMepU3aly, CTPYKTYpHOe 3BeHO. Turbl
MOJIMMEePHBIX 1[eTel: JIMHelHble, pa3BeTB/IeHHbIe, CIIKThIe. BosjiokHa, MX KaaccuduKaiusi.
[Tonyuenue BonokoH. OTjenbHbIe MpefCcTaBUTeTM XUMUUECKHUX BOJIOKOH.

JeMoHcTparum: B3arMo/eiicTBe aMMUaKa U aHW/IMHA C COJISTHOM KUC/IOTOM. Peakijusi aHW/IMHa
c OpomHOi BofoW. [loka3aTenbCTBO Hanmuuusi (YHKUMOHA/JBHBIX TPYIT B  PacTBOpAx
aMUHOKHUC/IOT. PacTBopeHne W ocaxzieHue OenkoB. LIBeTHble peakuyu OenkoB. ['opeHue
NITUYBEro Tepa W IIepCTSIHOM HUTH. PacTtBopenuwe OenkoB B Boge. OOHapy)keHue OeNKOB B
MOJIOKE W B MSCHOM OynboHe. JleHaTypaiusi pacTBopa Oejflka KypHHOIO sIMIla CITUPTOM,
pPacTBOPaMHU COJIeM TsDKeJIbIX MeTa/IJIOB M P HarpeBaHUHU.

ITpakTHYeckue padoOThI: 3aKaaKa M OTIYCK cTanmd. O3HAKOMJ/IEHHE CO CTPYKTYpaMu Ceporo u
Genoro uyryHa. Pacmo3HaBaHue pyj >kene3a. PellleHWe 3KCTiepUMeHTalbHBIX 3aZiauy Ha
WJieHTU(UKAL[MI0 OPraHUueCKUX coeZiIMHeHUH. Pacrio3HaBaHue 1/1acTMacC ¥ BOJIOKOH.

KoHTposibHBIEe paboThI

CamocrosTenbHass paGora oOyuarompmxca: CaMoOCTOsiITeIbHOE — H3yueHHWe — TeMbl:
[Tnactmaccel. TepMmomacTUuHble U TepMOpeakTUBHble IulacTMaccel. IIpencraBurenu
nnactMacc. Kayuyku HarypanbHbld M CUHTeTHUUecKue. ByskaHu3alus Kaydyka, pe3uHa.
Pabora ¢ yueOHOM, cripaBOYHOM yiuTepaTypoil u VIHTepHeT - pecypcamu. [1oAroToBUTE AOKIaZ
Ha TeMy 1o BbIGopy: «brosornueckve ¢yHKIMU 6enkoB», «benkoBasi oCHOBa UMMYHHTETa,
«Jedpnmur Oesnka B THIEBBIX TPOAYKTaX M €ro TpeoJoleHHe B paMKax r100anbHOMN
MIPO/IOBOJILCTBEHHOM TMporpamMmMbi». I10AroToBKa K pakTHYeCKUM paboTam
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| BCET'O

| 128 |

2.3 IlpumepHas TeMaTHKa KypCOBBIX IPOEKTOB (padoT), pacueTHo-rpaduueckux pador

He nipegycmoTtpeHo

2.4 CamocTosTe/IbHAsA padoTa cTyJeHTa

2.4.1. Buae1 CPC

HPI/IBO'E[HTCH BHbI CaMOCTOATETLHOM pa60TLI CTY[AEHTa, ITIOPSAAOK MX BLIITIOJIHEHWA U KOHTPOJIA, 110 OTAE/IbHBIM pa3ejiaM JUCLUITJIMHBI.

Ne /it Ne cemecTpa HanmeHoBaHue pa3ziesioB v Tem Bupner CPC E;:Cegg
Pazgen 1. O0uas u HeopraHu4YecKasi XUMHSA [ToarotoBka K TpakTUYECKUM 3aHATUSIM
1.1.0cHOBHBIe MOHATUSA U 3aKOHBI XVMUM. C HCII0/Ib30BaHUEM MeTOUYeCKUX
1.2.Tlepuognueckuii 3akoH U [leproguueckass cucTema | peKOMeH/al[Mi Tperno/jaBaTeis.
xuMuyeckux 3nemeHtoB [I.M1. MenpeneeBa. CtpoeHue
aTroma. CamocTosiTeNlbHOEe U3yueHHWe Y4eOHOro

1 1 1.3.CtpoeHue BemecTsa. Marepuana. [IoAroToBka K KOHTPOJILHOM 26
1.4.Boga. PacTBOpEBI. D/IeKTPOIUTUYECKas AUCCOLUALU. pabore.
1.5.Knaccudukanyss HeopraHM4eCKMX COeAUHEHUW U UX
CBONCTBA.
1.6.XvMHnyeckue peakLiiu
1.7.MeTanibl U HeMeTallbl.

Pa3per 2. Opranuyeckas XuMus [TogrotoBka K TMpakTUYECKUM 3aHATUSIM
2.1.0CHOBHBIE TIOHATUS OpPraHUYeCKOM XWMMUU. Teopusi | C  HCIIO/NB30BaHWEM  MeTOAWYeCKUX
CTPOEHUsI OPraHUueCcKuX CoeMHeHUH. peKoMeH/jaluii pero/iaBarerisi.

1 2 2.2.YT171eBOA0pPO/AbI Y UX NPUPOHBIe UCTOUHUKMU. 24
2.3.Kucopojcozepykaiiye opraHuueckue coeJiHeHUs. CamocrosiTeslbHOe H3yueHHe yueOHOro
2.4.A30TCcopepxkarrye OopraHuyecKue coeuHeHMs. | Matepuana. [1oAroToBka K KOHTPOJILHOM
[Tommepsl. pabore

Hmozo uacos 50
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2.4.2 T'paduk padoThi 00yuaromerocs

Cemectp Ne 2
YcnosHoe Homep Hepenu
dopma 0LIeHOYHOTO Cpe/iCTBa
obosnauenne (0 |1 (2 |3 |4 |5 |6 |7 |8 |9 |10 |11 |12 [13 |14 |15 |16 |17 |18
Ornpoc @) + + + +
KonTponbHast paboTa Knp. + +
CobecenoBanue C6. + + + +
HomariHee R I R I B S B S B e O e + |+ |+ |+ |+
a3
3adaHue

2.4.3 CBejenus o opmax o0yueHus
23 % - UIHTEePAKTUBHBIX 3aHATHI OT 00beMa ayIUTOPHBIX 3aHIATHUN

Buzipl yueOHOl ieaTeIbHOCTH, IPOBOAMMBIE B

BI/I'E[]:I y‘l66H0ﬁ AeATe/IbHOCTH, IMTPOBOJHUMEIE B dKTHUBHBIX U

HazBauue
N - TpaZMIIMOHHBIX (hopMax MHTepaKTUBHBIX (hopmax
o
i AH};IIHHHHHH TeopeTnueckoe 00yueHHe ITpakTHyeckKoe obyueHue TeopeTrnyeckoe 00yueHre ITpakTHueckoe oOyueHre
KommuectBo KomuectBo Komuect KommuectBo
DopMBI DopMBbI ®opMBI DopMBI
4acoB 4acoB BO 4aCcOB 4acoB
Teopetnueckue
Teopernueck IIpakTHueck 3IE)lHHTI/IH C Pabora
1 Xumug p 23 p 18 10 MaJibIX 25
e 3aHATUA e 3aHATUA TpUBJIeYeHNEM
rpyInax
CTYJIeHTOB

2.5 OueHouYHbIe Cpe/ICTBA /I/I TeKYIero KOHTPOJIsl yCIieBaeMoCTH, IPOMEe)KyTOUHOU aTTeCTalMH 110 UTOraM 0CBOEHHS JUCIUTITHHBI
OLieHOYHbIE Cpe/ICTBA Mpe/iCTaB/ieHbl B (OH/e OLIeHOYHBIX CPe/ICTB 10 AUCLUIIIMHE.
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3 YCJIOBUA PEAJIM3ALIINN ITPOI'PAMMBI INCIHHUITVIMHBI

3.1 TpeGoBaHusA K MUHUMA/JIbHOMY MaTePHA/IbHO-TEXHUUECKOMY 00ecredeHHI0

Peanu3aniyisi mporpaMMbl AMCHUTUIMHBL TpeOyeT Hamnuusl yaeOHOro KabuHeTa «XuUMUn» U yuebHOM 1abopaTopun « XUMHUM»
O6opyaoBaHue yue6HOro KabuHeTa:

Ne HaumeHoBaHUe HaumeHoBaHue cnierjia/jibHbIX*
m\i | JUCHMIVIMHBI (MOAY/Is1), noMeIleHu! U moMeneHu OCHaIIeHHOCTh CrelHa/IbHbIX MOMeI[eHHN U MoOMelleHuHd JJis
NMPAKTHUK B COOTBETCTBUH AJISl CAMOCTOATeTbHOMN CaMoCTOATE/TbHOM PadoThI
C Y4eOHBIM IUIAHOM padoThI
Ayputopus 531, 532
YueOHbIe ayJUTOPUU MynbTUMeUiHOE U KOMITbIOTepHOe obopyznoBanue: G620/2GB/1TB,
J71s1 TIPOBe/IeHNs 3aHATHIN npoektop Benq., ayauo- W BUjeoTexHUKAa. JIMlIeH3MOHHOe TMPOrpaMMHOE
JIeKI[MOHHOTO TUTIa obecrieuenrie: Windows XP Prof, Microsoft Office 2003Std / Microsoft Open
License 64407027,47105956
YueOHbIi KaOMHeT XHUMHH
AyauTopus — 534
[leMOHCTpaLIMOHHBIE ~ MaTepuasbl, TabJMUIBl, pa3AaTOUYHbIe MaTepuasbl,
repyojyyeckass  CACTeMa XuUMHWUYeCKUx  asemeHTOB  [I.M.Menpeneesa,
TepUOIUUeCKU Dsifi HaNpsPKeHUM M 3J1eKTPOOTPULIAaTE/IbHOCTH  MeTasl/ioB,
Tab/MIla PaCTBOPUMOCTU COJiel, KUCIOT M OCHOBAaHWM B BOJe, TJIAaKaThl 110
1. Xumus XUMHUU, XUMHAUeCKas TI0Cy/a, yueHnyeckas J0CKa.

YueOHbIe ayJUTOPUA
U151 TIpOBeZieHust 1TabopaTopHO-
MPAaKTUUECKHUX 3aHATHH U
3aHSITUM CEMUHAPCKOTO THIA

YueOHas 1adopaTopus XUMHH
Aypuropus — 538

BoITsbkHBIe 1IKadbl, 1abopaTopHbIe IMKadbl, TEXHUUECKHE W AHATUTHYECKHEe
BeChl, TEPMOCTAT, LieHTpr(yra, XMMUUeCcKre peakTHBbI, JabopaTopHas 1Mocy/a,
IleMOHCTpallMOHHBIE ~ MaTepuasbl, TaOMMIIbI, pa3/laTOYHble MaTepuasbl,
repyoAuvueckas — cudcreMa —XuMuueckux — dyieMeHTtoB  [.M.MeHpeneesa,
MepUOIUUeCKUM DSJi HaMpsKeHWW M 3/IeKTPOOTPULIATE/IbHOCTH  MeTasUIOB,
TabsMIla pacTBOPUMOCTU COJiel, KUCIOT W OCHOBaHWM B BOje, TJIaKaThbl 1O
XUMUW, XUMUYECKHe PeakTHBbI, yueHWUecKass [JOoCKa, TpUOOpbI /s
3/IEKTPOJIM3a U Ta/IbBaHUKU, OFOPETKH /11 TATPOBAHUSI, CITUPTOBKU.
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YyeOHbIe ayIUTOPUN
11 CAMOCTOSITe/TbHOM PaboThI

AypuTopus 257
DJIeKTPOHHBIN UMTA/IbHBIN 3a1 Ha 15 pabounx MecT ¢ BbIxo[oM B VIHTepHeT u
SUNOC ®I'bOY BO Koctpomckoii 'CXA Be3nnckoBbie TepMUHAIbHbIE
craHuu 12mr.
ITporpammuoe obecrieuenue: Office 2003, Mozilla, Open Office, Windows
Server 2003r2.
YuraabHbIH 3a/1 0M0/IMOTEKH C METOAUYECKHM KaOMHeTOM:
BubmioTeunsiii ¢pouz. Ctomnbl — 60 wT., cTysbs — 60 1WT., OPrrexHUKa
(Kcepokc)

YuebOHbIe ayJUTOPUA
7151 TPYTITIOBBIX U
WH/MBH/IyalTbHBIX

KOHCY/IbTaL[|H, TEKYIL[ETO
KOHTPOJISI yCTIeEBAeMOCTH U
TIPOMEXXYTOUHOM aTTecTaluu

YueOHbIi KaOuHeT XUMHHU
Ayautopus — 534
IleMOHCTpaLlMOHHbIE ~ MaTepuasbl, TaOMMIIbI, pa3JaTOYHble MaTepuasbl,
rnepuoAuyeckas CcuAcCTeMa XuMHuyeckux dyeMeHTOB  [I.M.MeHpeneeBa,
MepUOUUeCKU Dsii HaNpsPKeHUM M 3J1eKTPOOTPULIATe/IbHOCTH  MeTasl/ioB,
TabsMIla pacTBOPUMOCTU COJiel, KUCIOT W OCHOBaHWM B BOJe, TIAKaThl 10
XAMUM, XUMUYECKas TI0Cy/1a, YueHhuecKas JoCKa.

3.2 NudopmanoHHoe odecrieueHne 00yueHus
a) OCHOBHas JMTeparypa:

KommuecTBo
Ncnons3yercs
Ne | HaumeHoBaHu ABTOp, Ha3BaHUe, MeCTO U3/AHUS, U3/]aTe/TLCTBO, TO/ U3AHHS 9K3eMILISIPOB
o N rpu usyuyenuu | Cemectp
/m e yueOHOM 1 yueOHO-MeTOJMUEeCKOH JTUTEePaTyPhI A31C/I0B B Ha
basA O6ubmoreke | Kadezape
1 2 3 4 5 6 7
Fabpuensn O.C. Xumusi. 10 kmacc. Ba3oBeii ypoBeHb: yueb. zsist
1 YueOHUK obmieobpazoBar. yupexkaeHuir. — M.: U3gaTensCKuil  1ieHTP 1,2 II 10 -
«Axkagemusi», 2011
Fabpuensun O.C. Xummsi. 11 kmacc. I[IpoduibHbIA ypoBeHb: yuel.
2 YueOHUK n1st obirieobpasosar. yupexzaenuii / O.C. INabpuensn, I'.I".JIbicoBa. — 1,2 II 10 -
M.: N3parenbckuil eHTp «Akagemusi», 2011
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3 VaeGHIK Epoxun FO.M. XI/H\EHH: YueOHUK 7151 Cp. TIpod. yueOHBIX 3aBeJIeHHH. 1,2 1 24 i
- M.: 3paTenbckuii LeHTp «Akazemus», 2011
Iabpuensia O.C., Octpoymos WU.T'., [lopodeeBa H.M. IIpakTHUKyM I10
4 [lpakTvKym | oOleli, HeOpraHWYeCKOM ¥ OpraHWYeckod XuUMuu. - M.: 1,2 II 10 -
W3pnarenbckuit 11eHTp «AKageMusi», 2011,
Fabpuensn O.C. Xwmus pans mpodeccuid U CrieLdanbHOCTeH
5 YueOHUK TexHuueckoro mpoduss: yueoHuk s CIIO. -M.: M3parenbckuid 1,2 II 10 -
LleHTp «AKagemusi», 2010
6 Mocobue I'abpuensa O.C., JIsicoBa I'.T'. XI/IUMI/IH. XyMHS B TeCTax, 3ajjauyax u 1.2 I 15 )
ynpaxHeHusix. - M.: M3narenbckuil eHTp «AKagemusi», 2011
Cupuk, C.M. Xumus [DneKTpoHHbIM pecypc]: yueb. nmocobue / C. M.
7 YuebHoe Cupuk, A. B. IlerpymmHa. - OsekTpoH. faH. - Kemeposo: I'BOY 19 I He’g:CaTIZqu )
rocobue BIIO "KemepoBckuii rocynuBepcuctet”, 2013. - 120 c. - ISBN 978- ’ P
5-8353-1527-7 "
6) JonoHUTeNbHAs IMTepaTypa:
KommuecTBo
Ne ABTOp, Ha3BaHWe, MeCTO W3/IaHus, U3aTeIbCTBO, MO/ U31aHUs Mcriom3yercs 9K3eMILISIPDOB
HaumeHnoBanue . N npu usyuenun | Cemectp
n/m yueOHOM 1 yueOHO-MeTOJMUeCKOH JTUTePaTyphI pa3ieoR B Ha
oubmoreke | Kadezape
Epoxun FO.M. COopHUK 3ajjau M yOpaKHeHWil 1Mo Xumuu (cC
1 [Tocobue OUJAKTUUeCKUMH MaTepuanamu) - M.: V3gaTenbCKui LIEHTP 1,2 II 5 -
«Axagemusi», 2010
Caenko O.E. Xumms pns komnemken. - M.: W3parenbcTBo
2 YaebnuK «DennKc», 2010,2014 1.2 1 30 -
Xumusi [OnekTpoHHBIA pecypc]: 1aboparop. TMPaKTUKyM [ist
cTyjeHTOoB 1 Kypca HampaBiaeHMM mnoarotoBku — 35.03.06
"ArpouHkeHepus", 13.03.02 "DJ/IeKTposHepreTyuka 51 Toctyn
3 [IpakTrKyMm snektpoTtexHuka", 08.04.01 "CrpoutenbctBo" o0OuHOU (HOPMBI 1,2 II -
obyuenusi / Kocrpomckas I'CXA. Kad. HeopraHuueckod w HEOTparHeH
6uonoruyeckoit xumun; Moporuta O.K.; baman T.M. // YuebHo-
MeTOoAWYeCcKre U3faHusl (akynbTeTa BeTePUHAPHON MeJWLMHbI U
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300TexHUM. - KI'CXA, 2014. - DnekTpoH. gaH. (1 daiin).

YyebHoe
rocobue

CrpaBounuk 10 xumuu [Tekct]: yueb6. mocobue / CaHKT-
[TeTepOyprckuii roc. rnosMrexHuueckuid yH-T; bauxor JI.H. [u
ap.]. - M.: IlpocnekT, 2013. - 160 c. - ISBN 978-5-392-09516-2. -
rnag213: 200-00.

1,2

II 1 -

3.3 IlpodeccuoHabHbBIE 0a3bl AAHHBIX M HH()OPMALMOHHbIE CIPABOYHBIE CHCTEMbI

HaumeHnoBaHMe 3/1IeEKTPOHHO-
0MO/IMOTeYHOM CHCTEMBI,
npe/I0CTaB/IAI0IeH
BO3MOXKHOCTb KPYI/I0CyTOYHOT0
AMCTAHI[HOHHOT 0
HH/JUBUYA/JTBHOT0 AOCTYMA /ISt
KaX/|0ro 00y4aruerocs us3
/11000 TOUKH, B KOTOPOH
HMeeTCs J0CTYN K CeTH
HNuTepHet, aapec B ceTu
HNuTepHeT / 6a3bI JAHHBIX

CaepieHusi 0 mpaBood.iajaresne
3/IeKTPOHHO-0M0/THOTeUHOM
CHCTeMBbl, 0a3bI JAHHBIX U
3aK/IIOYEeHHOM C HUM /I0roBope,
BKJIIOUYAs CPOK /IeiCTBUA
3aK/IIOYEHHOr'0 I0r0BOpa

CBejieHNsI 0 HA/TUYHMHU 3apPeruCTPHUPOBAHHON
B YCTaHOBJIEHHOM MOPsiKe 0a3e JaHHBIX
MaTepHA/IOB 3/IEKTPOHHO-0H0/IHOTeUHOMH

cucreMbl M / uin CBeJleHUsA 0 HA/THUMH
3aperuCTPUPOBAHHOIO B YCTAHOB/IEHHOM

NMopsAjKe 3/IeKTPOHHOT0 CPeACTBA MacCOBOU

uHpopManun

Hanvuune B0O3MOXXHOCTH
0JHOBPEMEHHOT0 WHUBUAYA/TEHOT0
JOCTYIA K JIeKTPOHHO-0HO/IH0TeUH oM
cUCTeMe, B TOM YHC/Ie
OJHOBPEMEHHOI'0 JOCTYNA K KAX/0MY
U3JaHHI0, BXOJSIIIeMY B 3JIEKTPOHHO-
OUO/IMOTEeYHYH0 CHCTEMY, He MeHee YeM
JJ/1 25 MPOLeHTOB 00yYaroIUXCsl Mo
Kap0# u3 (popM moJrydeHHst
o0pazoBaHusA

OneKkTpoHHO-OMOMMOTeUHas
cucTeMa uU3/iaTesbCTBa «JIaHb»
http://e.Janbook.com

00O «3BC Jlanb»

Horosop Ne 56/20 ot 16.03.2020
nerictByet 0 21.03.2021;
CornauieHve o COTpyiHUYeCTBe
Ne20/56 ot 21.03.2020

70 21.03.2021;

Horosop Ne COb HB-171

ot 23.12.2019 peiicTByeT

no 31.12.2022

CBuieTenbCTBO 0 rOCyJapCTBEeHHOM
perucTparuy 6a3bl JaHHBIX

Ne 2011620038 ot 11.01.2011
«M3parenbCTBO JlaHb. D/IEKTPOHHO-
oubnroTteuHast cuctema» / CBHI€TEIbCTBO
o peructpauu CMU DJI Ne ®C77-42547
ot 03.11.2010

HayuyHas 5/1eKTpOHHas

OO0 HAYUHAA

CBHJIeTenbCTBO O rOCyiapCTBEHHOU

Bo3MoykeH 0JHOBpeMeHHbIM
VH/IMBU/yaIbHbIM HEeOrpaHUUeHHbBIN
JOCTYTI K K&X/[OMY U3/IaHHIO,
BXO/IAIIIEMY B 3JIEKTPOHHO-
O0MO/MMOTEeUHbIe CUCTEMBI

6e3 orpaHUUYeHUI
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http://e.lanbook.com/

6ubroreka SJIEKTPOHHASA
http://www.eLibrary.ru BUBJ/IMOTEKA
JIvLleH31OHHOe corJalleHye
ot 31.03.2017, 6e3 orpaHuYeHuUs
CpoKa

peructparuu 6a3bl JaHHBIX

Ne 2010620732 ot 14.12.2010
«3neKTpOHHO-0MO/IMOTeUHas CUCTeMa
elibrary», npaBoo6sagatesis OO0
«PYHO3b» / CBuzerenbCcTBO

o peructpauu CMU 3JI Ne ®C77-42487
ot 27.10.2010

HITO «MHpopmCucTtema»
JInlleH3MOHHOe COorlallleHue
Ne 070420080839 ot 07.04.2008

OnekTpoHHas OUb/MOTEKa
Koctpomckoii TCXA
http://lib.ksaa.edu.ru/marcweb

Homep /viieH31HM Ha UCTI0/Ib30BaHKe
rporpammHoro rnpogykra AbBMIC MAPK
SQL 070420080839. I1paso
VICII0/1b30BaHus NpuHaziexxutr I'bOY
BO Koctpomckoii 'CXA

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

C HeorpaHUYeHHOM

TIPOJIOHT aLen

®I'BY «PT'b» [loroeop
Ne101/H3B/1303-n ot 23.05.2019
C HeOrpaHWYEeHHOU
MpOJIOHTaluen

HauoHanbHas 35neKTpoHHast

oubsmoreka http://H36.pd

Bo3Mo)xeH 0lHOBpeMeHHbIM
VHJUBUYalbHbI HEOrPaHUYEeHHbIN
JOCTYTI K U3JJaHUSIM, TTOZ/IEXKAIIM
CBOOOJHOMY MCIO/Ib30BaHUIO.
MocTym K U3faHusiM, OXpaHsieMbIM
aBTOPCKUM ITPABOM, BO3MOJKEH U3
ONeKTPOHHOr0 YHUTA/ILHOTO 3a/1a

CugzietenbcTBO 0 perucrpanuu CMH Ne
77-814 ot 28.04.1999

JInIeH31MO0HHOe MPOrPaMMHOe o0ecreueHHe

HaumeHoBaHue MporpaMMHOro odecreueHus

CaBejieHusi 0 paBoo00,1ajjaTee (JIMIeH3UaT, HOMeP JIMIeH3UH, iaTa BbIJauH,
CPOK JeliCTBHSI) M 3aK/II0U€HHOM C HUM /IOTOBOpe

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

SunRav TestOfficePro

SunRav Software, 25.04.2012, nocTosiHHast

Microsoft Windows Server Standard 2008 Academic

Maiikpocodt, 44794865, 13.11.2008, nocTtosiHHas
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Microsoft Windows Server Standard 2008 R2 Academic

Matikpocodt, 48946846, 24.08.2011, rocTosiHHast

Microsoft SQL Server Standard Edition Academic

Matikpocodt, 44794865, 13.11.2008, rocTosiHHast

[TporpamMHOe obecrieueHre «AHTHUIIaTAAT»

AO «AHTUIIaruaT», MULeH3uoHHbIN AoroBop Nel553 ot 25.09.2019, 1 rog,

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

000 «IpumCodT», MuiieH3uoHHbIN J0roBop Ned4 ot 14.02.2020, 1 rog,

3.4 KaapoBoe o0ecnieyeHne 06pa3oBaTe/IbHOr0 Mporecca

Ne HaumenoBanue XapakTepuCTHKA MeJjarornyeckux paboOTHUKOB
n/m npeameTa, hamunus, ums, Kakoe yueHast CTaXX paboThI OCHOBHOE MeCTO YCJIOBUS
JVCLIUTITUHBI OTUeCTBO, obpa3oBaTenbHOe CTereHb, BCEro | B T.Y. [TeJarOrMuYeCKOM paboThl, TIpUB/I€YEHHUS
(Mopyns) B IIOJDKHOCTB 110 yupexxjieHue yueHoe a60ThI JIOJDKHOCTh K Ie/laroruyeckoiu
COOTBETCTBUU C LITaTHOMY OKOHYUJI, (moueTHoe) BCEro B T.4. TIO ZeTe/IbHOCTH
yueOHOM pacIicaHuio CIeaTbHOCTh 3BaHUe, YKa3aHHOMY (wraTHBIN
I/IaHOM (narpaBneHve KBa/MuKa- IDeIMET pabOTHUK,
TOAITOTOBKH) TIO LMOHHAs PEAMETY, BHYTpEHHUI
UCLIATITTAH
JOKyMeHTY 00 KaTeropus AUCLIAILIHHE, COBMECTHUTEb,
o6pa3oBaHUN (Mozyrmo) BHeIIHUIH
COBMECTUTEb,
HHOE)
KocTpomckoit
CeMbCKOXO035MCTBeHH
BI UHCTUT PTEOY BO
[TacTyHa cre HaanoZTTb' 24rona Kocrpomckas
Enena ! ) 27 net A I'CXA, kadepa .
«300MHXeHep»; 5 24 ropa [ITaTHbIM
1 Xumus BanenTuHOBHa o - 1 aHaTOMUU U
Komparckun MecsL] 5 MecsLeB paboTHUK
o Mecs1] ¢usnonorvu
Tl'ocymapcrBeHHbIN eB
MpernojaBaTesib >KUBOTHBIX
YHuBepcurer,
TrpernojaBaresib
CIeLraaTbHOCTh:
«ITearor-mcuxoJsior
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HavajbHOTO
o0Opa3oBaHMsI»;
Kuivnépckui

WHCTUTYT
HeTPepbIBHOTO
obpa3oBaHus
CreLyanbHOCTh:
«MeHePKMEHT B
obpa3oBaHUN»,
«Ilcuxonorus»;
®I'BOY BO
«KocTpomckas
I'CXA» 36.06.01
Betepunapus u
300TeXHUS
«/ccnenoBarerib.
IIpenogaBaTensb-
WCCIIeIoBaTeNby,
000 «CTo/MUYHBIM
yueOHbIH [IeHTP» 110
rporpaMme
«YuuTesib XUMUU:
[IperniogaBanue
XUMHU B
obpa3oBaTenbHOM
OpraHu3alvmn»




4 KOHTPOJIb 11 OLIEHKA PE3YJ/IbBTATOB OCBOEHUA JUCIIUIL/INHBI

KoHTponb ¥ oOlleHKa pe3y/bTaTOB  OCBOEHHUS  AUCLUIUIMHBI  OCYIIeCTBJISIeTCS
rperiofiaBaTesieM B TIpOL[eCcCe TPOBeAEeHUs TIPAaKTUUeCKUX 3aHSTUM W 1abopaTopHBIX pabor,
TECTUPOBAHUS, a TaKXKe BBITIOJIHEHUSI OOYYaIOIUMHUCS WHIAWBHUYaTbHBIX 3a/]JaHHUM, TPOEKTOB,
HCClleJOBaHUM.

Pe3ynbTaThl 00yueHHs
(oCBOeHHBIE YMeHHs, YCBOHHbIe 3HAHUS)

@®opMBbI M METOJbI KOHTPOJISI H OL[eHKHU
pe3y/IbTaToB 00yYeHHsI

OOyuaroIuics 0JDKeH:

3HAaTh/IIOHMMATh

- MeCTO XMMHH B COBpEMEHHOW HayYHOU KapTHHe
MUpa; MOHUMAaTh POJib XUMUU B (HOPMUPOBAHUU
Kpyro3opa U (pyHKLMOHaIbHON TPaMOTHOCTU
yesioBeKa JJisl pellieHus IPAaKTUUeCKUX 3a/au;

- COOCTBEHHYFO MO3ULIMIO TI0 OTHOILIEHUIO K
XUMUUeCKOoW nHpopMalyu, MoayyaeMoi U3 pa3HbIx
HCTOYHUKOB.

YcTHBIN u MMCbMeHHbIN OI1pOC;
TeCTUPOBaHUe;
JKCTiepTHasi OLleHKa BBICTYIJIBHUHA C

coo0ijeHUsAMH ([JOK/IailaMu), pedepaTamu
Ha 3aHATHSX, BBIMOJIHEHHE IPAaKTHKO-
OpPUeHTHPOBaHHbIX 3a/iau.

yMeThb:
- laBaTh KOJIMUECTBEHHbIE OL|EHKU U MPOBOJUTD
pacueThl 10 XUMHUYEeCKUM (opMyJiaM U YpaBHEHUSIM;

YcTHBIN u MMCbMeHHbIN OIpoc;
TeCTUPOBaHUe;
JKCMepTHasi OLleHKAa BBICTYIUIEHUW C

cooOijeHus MU (JoK/IaamMu), pedepaTamu
Ha 3aHSATUSX, BBLITIOJIHEHWE TIPaKTHKO-
OpPHEeHTHUPOBaHHBIX 3afiau.

BJIaJIeTh:
- OCHOBOIIOJIararlMMU XUMAUECKUMU TTOHSTUSIMH,
TeOpUsIMH, 3aKOHaMU U 3aKOHOMEPHOCTSIMU;

yBepeHHOe M0/Ib30BaHre XUMUUeCKOW TePMUHOJ/IOTUeN

U CUMBOJIUKOH;

- OCHOBHBIMH MEeTOZIaMH HayUHOT'O TI03HaHUSI,
WCTIO/Ib3yeMbIMU B XUMUH: Ha0JIIO/JeHre, OTTMCaHue,
W3MepeHue, SKCIIepUMEHT; yMeHHe 00pabaThiBaTh,
0O0BSICHUTB Pe3y/bTaThl MPOBEJIeHHBIX OIbITOB U
J1e/1aTh BBIBO/IbI; TOTOBHOCTh M CITOCOOHOCTD
TIPUMEHSITh MEeTO/Ibl [T03HAHUS TIPU pellieHur
NpaKTUUeCKUX 3a/1ay;

- B/IaJieHHe TIPaBUIaMU TeXHUKH 06e301acHOCTH TIpU
WCII0/Tb30BaHUU XMMHUUYECKHUX Bell|eCTB.

YcTHbIN U MMCbMeHHbIN Orpoc;
TeCTUPOBaHUe;
JKCrepTHasi OLleHKAa BBICTYIUIEHUW C

cooOmjeHus MU (JoK/IajamMu), pedepaTamu
Ha 3aHSATUSIX, BBLITIOJIHEHWE TIPaKTHKO-
OpPMEHTUPOBaHHbIX 3a/au.

IIpoMe)xyTouHasi aTTecTalus

Jugpepenyupoeannbiii 3auem
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IIpunoxenue 1 KapTa pe3y/1bTaToB 0CBOEHHUsI AMCIUIIHHBI

HavMeHOBaHMe TUCLUIIMHBL: « XUMUSI»

Llenb qUCHUTIIUHBI

Hay‘-II/ITbCﬂ HCII0J/Ib30BATb OCHOBHLIE€ 3dKOHbBI €CTeCTBEHHOHAYYHbIX [OUCLHUIIIMH B HpO(bECCHOH&JIbHOﬁ AedaTeJIbHOCTH,
MMPUMEHATH MeTOJAbI MATeMdTUUEeCKOI'0 aHa/IM3d MU MOJIe/IMPOBAHN A, TEOPETHUYECKOI'0 W 3KCIIepHMMEHTA/IbHOI'0 MCCIeJ0OBAHUA.

3ajgauu

I/I3YIII/ITI:> OCHOBHBIe XMMIUeCK1e sBJ/IeHN S, QJYH,I[aMEHTaJIbeIe IMOHATHA, 3dKOHBI U TEOPHUHU XHMMHUH.

B niporjecce ocBoeHus JaHHOW AMCLMIUVIMHBI CTYAEHT (JOPMUPYET U JeMOHCTPUPYET CJleflyIoliiie KOMIIOHEHTbl 3HAaHUW U YMeHUH

TleneueHb KOMIOHEHTOR Texnonornu dopma OLIeHOYHOr' 0 YpoBHU 0CBOEHUSA
P dhopmMupoBaHUsI cpeJiCTBa KOMITOHEHTOB
3HaTh:
. . KonTponbHas
- MeCTO XMMHWM B COBpEMeHHOU HayuHOl KapTHUHe MHpPa; TOHUMAaTh POJib XUMUU TIpaKTHUeCKUe 3aHATUS pabota
B (hopMUpOBaHUU KPYro3opa 1 ¢yHKIMOHAIbHOW IPaMOTHOCTH UejioBeKa /s CaMOCTOSTELHAS OTuer o O3HaKOMUTEbHBIH,
pellieHus TIPaKTUUeCKUX 3afiau; aGora CAMOCTOSTE L HOM PernpoAYKTHUBHBIN
- COOCTBEHHYIO TIO3UIIUIO 110 OTHOILIEHHIO K XUMUUeCKOW WH(OpPMAaI|H, MoTydyaeMon 13 p a6oTe
Pa3HbIX UCTOYHHKOB. p T
Ymern: KoHutposbHas
ITpakTrueckure 3aHSATHS
- laBaTh KOJIMUECTBEHHbIE OLIEHKU 1 TIPOBOJUTDH PacueThl 10 XUMUYEeCKUM CaAMOCTOSTEILHAS pabora. PelDOIVKTUBHLL
dbopMysiaM ¥ ypaBHEHUSIM; Gora Mokaz Ha 3aHSITUSIX PoAYyK
p 1o TeMe pedepara.

Bnagersn:
- OCHOBOII0JIaraloIIMMUA XUMUUYECKUMU TTOHSITUSIMU, TeOPUSIMHU, 3aKOHAMU U
3aKOHOMEPHOCTSIMH; YBepeHHOe T10/Ib30BaHHe XUMUUECKOW TePMUHOJIOTHEN U
CHMBOJIUKOMU; KoHTtposbHas
- OCHOBHBIMH METOZIJaMU HayUHOTO TI03HAHMUSI, UCTIO/Ib3YeMbIMUA B XUMUHU: [TpakTHUeckue 3aHATHUS pabota O3SHAKOMUTEILHLL
HabJroieHre, omnrcaHue, U3MepeHue, SKCIIepUMeHT; yMeHHe 00pabaThIiBaTh, CamocrosiTesibHast 3aiuTa 0T4eTOB M0 - ’
OO0BSICHUTE pe3yJ/bTaThl POBeIEHHBIX OIBITOB U ZieJlaTh BBIBOZbI; TOTOBHOCTD U pabota CaMOCTOSITe/TbHOM PEMpOAYK

n HOCTb IMPUMEHSITh MeTO/Ibl TIO3HAHUSI TIPU pellleHUH MPaKTUUeCKUX y; Te.
CrocobHOC e eTo, 03Ha erie a €CKHUX 3a7iay; abore

- B/IaJleHHWEe MMPpaBU/IaMH TEXHUKHU 6e3011acHOCTH TPpH UCITI0J/Ib30BdHHUN
XHUMHYECKHUX BelleCTB.
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JInCT mepeyTBep KAeHUsI padoueil MPOrpaMMbl YUe0HOH JUCIUITHHBI

Pabouast mporpaMma:

omobpenHa Ha 2020/2021 yuebHbIii rof. ITpoTokon Ne8 3acesanus Kadeapbl
ot “27” mapra 2020r.
Beayuuii mperno/jaBareib
3aB. Kadeapoii

ofo6peHa Ha 20__/20__ yueb6HsbIi rof. [TpoTtokon Ne __ 3acefanust Kadeapsl
oT“__ " 20 r.

Bepywmuii nperiofasaresnn
3aB. Kadepoii

omobpena Ha 20__/20__ yuebHsIii rof. ITpoTokoa Ne_ 3acesmanust Kadeapsl
or“__ " 20 T.

Bepnyiuii nperiosaBaresnb
3aB. Kadeapoii

ofo6pena Ha 20__/20__ yuebHsbI# rof. [Tpotokon Ne _ 3acesaHus Kadeapbl
oT“__ " 20 T.

Bepyuii npernosasaresnb
3aB. Kadegpoii

ogo6peHa Ha 20__/20___ yueb6#siii rof,. [IpoTtokon Ne ____ 3acefanust Kadeapsl
orT“__ " 20 T.

Bepnyiuii nperiosaBaresnb
3aB. Kadeapoii
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