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Paboyas nporpamMma y4yebHON AUCUMNAUHBI «XUMUSA» » pa3paboTaHa Ha
OCHOBaHWW MPUMEPHO Nporpammbl Y4e6HOW AUCUUNINHBI, PEKOMEHL0BaHHOM
PrAy «dNPO» (npotokon Ne 3 ot 21 mona 2015 r., PernctpaunoHHbIii HoMep
peueHsun 385 ot 23 uona 2015 r. drAy «®WPO»), B COOTBETCTBMM C
PekomeHAauusamMu no opraHusaunm nosyyeHns cpefHero obuiero o6pasoBaHuUs B
npegenax 0CBOEHMA 06pa3oBaTe/lbHbIX NMPOrpaMM CpegHero NpodeccuoHanbHOro
obpa3oBaHMsA Ha 6a3e OCHOBHOro 06Llero o6pasoBaHMsA C y4yeToMm [pumepHOWA
OCHOBHOM 06pa3oBaTe/lbHOW MporpamMmmbl  CpefHero obuwero o06pa3oBaHus,
0[l00pPEHHOI peLLeHneM (edepasbHOro y4e6HO-MeTOANYECKOTO 06beANHEHNS NO
obwemMy o6pasoBaHuMto (NPOTOKON OT 28 MtoHs 2016 r. No 2/16-3).

CocTaButenu: npenojasaTe/ib Kaeapbl 06LLe06pazoBaTe/IbHbIX
ancumnanH  T.B. HepsboBa, kaHAMAAT TEXHUYECKMX HayK, MNpenojaBaTefb
Kathepbl 06LLe06pa3oBaTe/ibHbIX gncumnamH 3.0. MaweHkKo.

PaccMOTpeHa Ha 3acefjaHui Kadeapbl 061e06pa3oBaTe/bHbIX AUCLUNINH
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1. MACMOPT PABEOYE MPOrPAMMbI YUEEHOW ANCLINMTNHBI
XNMINA

1.1. O6nacTb NPUMeHeHUs paboyeit NporpamMmmbl
Pabouyas nporpamma y4yebHON AucuMnanHbl aBnsetca yactbto MMCC3 no
cneymanbHocTam CI10
21.02.05 3emMeNnbHO-MMYLLLECTBEHHbIE OTHOLLEHNA
35.02.07 MexaHu3aLns CenbCKOro X03sincTea,
35.02.08 SnekTpudmKauus n aBTomaTu3alms CebCKOro X03sncTea,
23.02.03 TexHuyeckoe 06CNY>XMBaAHME W PEMOHT aBTOMOOMILHOrO TPaHCMOPTa,

09.02.05 MpuknagHasa nHpopmaTtmka (Mo oTpacnsm).

1.2. MecT0 y4debHon aucumnnnuHsl B NMMCCS3:

B yue6HOM nnaHe yyebHas AMcUUNANHA «XMUS» BXOAMT B COCTaB LIMKNA
06Lie06pa3oBaTe/ibHbIX YUYEOHbIX AWCUMIMANH, NpeanaraeMblXx 06pa3oBaTe/ibHbIX
obnacTten

1.3. Llenn n 3agaum yuyebHOI AMCUMNANHBLI - TPeboBaHMA K pe3ynbTaTam
OCBOEHUS YUeBHOWN ANCLUNINHDI:

CogepxaHue nporpamMmbl  «XWMWUSI»  HanpaBNeHO Ha  [OCTMXXEHME
cnefyroLnX Lenen:
-(bopMupoBaHMe Yy 00Y4YatOLLMXCA YMEHMSA OLEHMBATb 3HAYMMOCTb XMMMWUYECKOro
3HaHMA AN KaXKA0ro YesioBeka,;
-hopMupoBaHMEe Yy 06YyYarOLUMXCSH LEeNOCTHOro MNpeacTaBleHns 0 MUpe U posu
XUMUW B CO3[aHNN COBPEMEHHOIN eCTECTBEHHO-HaYYHON KapTUHbI MUPA;
YMEHMSA OOBACHATL O00bEKTbl U MPOLLECCHl OKPY>XKatolleid AeACTBUTENbHOCTM:
NMPUPOAHON, coUManbHOM, KYNbTYPHOR, TEXHNUYECKOW cpefbl, NCNO/b3ys ANs 3TOro
XUMUYECKUNE 3HAHUS,
-pasBuTME y 00yYaloWMXCs YMEHWA pa3nnyaTb (DakTbl M OLEHKW, CpaBHMBATb
OLIEHOYHbIE BbIBO/bI, BUAETb UX CBS3b C KPUTEPUSIMU OLEHOK M CBSA3b KPUTEPUEB C
OnpefeNneHHon CcUcTeMOW  LEHHOCTEeW, opmynupoBatb W 0OOCHOBLIBATb
COBCTBEHHYIO MO3ULNIO;
-npuobpeTeHne 06y4vatoLLMMNCS OMNbITa Pa3HOO6Pa3HON AeATENbHOCTH, NO3HAHNA
M CaMOMNO3HaHUS; KHOUYEBbIX HABbIKOB, MMEIOLLMX YHUBEPCA/IbHOE 3HaYeHNe ANs
Pa3IMyHbIX BMAOB [AeATENIbHOCTU (HaBbIKOB pELeHUs Npo6iemM, MPUHATUS
PELUEeHWIA, MNOWCKa, aHanM3a W 06paboTKM MHGOPMaLNK, KOMMYHMKATUBHbIX



HaBbIKOB, HAaBbIKOB W3MePeHWi, COTpyaHMYecTBa, 6e30MacHOro obpalleHust C
BELLLECTBAMI B NMOBCEAHEBHOW XKM3HN).
OCBOEHME COfEPXKaHWUS YYeBHON AUCUMNAUHBI «XUMKS», 0bBecrneymBaeT
NOCTUXEHWE CTYleHTamMu CNeAyHLLMX Pe3yNbTaToB:

¢ JINYHOCTHbIX

- YUyBCTBO ropaoCtn N yBaXXEHUA K UCTOPUN N OOCTUXKEHUAM OTEYECTBEHHOW
XUMUYECKOW HayKn; XUMMNYECKN TPaMOTHOE MOBEAEHNE B I'IpO(pGCCI/IOH&fIbHOVI
[eAaATe/IbHOCTU N B 6bITy npu O6paLLl|eHI/II/I C XUMUNYECKMMWN BeLlEeCTBaMW,
MatepuanamMmn n npoueccamu,

- TOTOBHOCTb K MNpPoAo/MKEHUO o6pa3OBava N MOBbILLEHNA KBafII/ICbI/IKaLIII/II/I B
I/I36p&HHOI7I I'IpO(*)eCCI/IOHa}'IbHOI‘/’I 0eATeNnbHOCTU U 00bEeKTMBHOE OCO3HaHWe posnn
XNMNYECKUNX KOMHETEHLLMVI B 3TOM,

- YMEHMWe WCMOoMb30BaTh [AOCTUMXKEHUSI COBPEMEHHON XUMWUUYECKOW HayKu W
XVMUYECKNX TEXHOMOTWIA NS MOBbILLEHNS COGCTBEHHOrO WMHTENNEKTYaNbHOIO
Pa3BUTUS B BbIOPaHHO NPOMECCUOHaNbHON AesTeNbHOCTHY;

e MeTanpeagmMeTHbIX

- MCNONb30BaHWe pa3/IMYHbIX BWOB MO3HABATe/IbHON [AeATENbHOCTU U
OCHOBHbIX NHTENNeKTYa/IbHbIX onepauui (mocTaHOBKM 3afauu,
(hopMyNMpoOBaHNA rUMOTe3, aHaaM3a W CUHTE3a, CpaBHEHUs, 0606LLeHNs,
cCUCTEMATU3aLUN,  BbISB/IEHUS  MPUYUHHO-CNIEACTBEHHbBIX  CBA3EW, MOMCKa
aHanoros, (hOpPMy/nMpPOBaHWS BbIBOAOB) A/1A PeLUeHUs MOCTaB/IeHHON 3afayun,
MPUMEHEHME OCHOBHbIX METOLOB NO3HaHMUA (HabMAeHWsA, Hay4yHOro
9KCNEPUMEHTA) AN U3YUYEHUS Pa3NYHbIX CTOPOH XMMUYECKUX OOBEKTOB U
MpoLeccoB, C KOTOPbIMW BO3HMKAeT HeobXOAMMOCTb CTa/IKMBATbCA B
npodeccmoHanbHOM ciepe;

- 1CMOMb30BaHNE Pa3IMUHbIX WCTOYHWUKOB AN MOMYYEHUS XUMUYECKON
VH(OpMaLUK, YMEHNE OLEHUTL €e [0CTOBEPHOCTb A/ AOCTUXKEHUS XOPOLUUX
pe3ynbTaToOB B MPO(ECCMOHAMBHOM Chepe;

e MNpPeAMETHbIX
- ChOPMMPOBAHHOCTb NPEACTAB/EHUIA O MECTE XUMUW B COBPEMEHHOW Hay4HO

KapTUHE MWpa; TMOHMMaHMe PonM XUMUKU B  (hOPMUPOBAHMMU Kpyrosopa WU
(YHKLMOHaNbHOI rpaMOTHOCTU YenoBeKa A/1st peLleHns NPpakTUYeCKMX 3aaauy;

- BNafieHMe OCHOBOMOMAraldWUMN  XUMUYECKUMU  MOHATUAMKU, TEOPUAMMU,
3aKOHamn 1 3aKOHOMEPHOCTSIMW;  YBEPEHHOE  MO0/Ib30BaHME  XMMMUYECKOM
TEPMUHOOTEN N CUMBONKOWA;

- B/lageéHne OCHOBHbIMM METOAaMW Hay4YHOro Tro3HaHuA, WCMNOMb3yEMbIMA B
XUMNN: Ha6mo,qu|/|e|v|, onncaHnem, WIMEPEHNEM, IKCNEPUMEHTOM; YMEHUE
06pa6aTbIBaTb, 00BACHATH pesynbTaTbl NPOBEAEHHbLIX OMbITOB W A€fiaTb BblBOAbI,
rOTOBHOCTb W CMOCOBHOCTb MPUMEHATL METOAblI MO3HaHWUA TMNpPU PeELlEHNN
MPaKTUYECKUX 3agad,



- C(bOpMI/IpOBaHHOCTb YMEHNA faBaTb KOJ/INYECTBEHHbLIE OLEHKU W MPOUN3BOAUNTDL
pacyeTbl MO XUMNYECKNM CbOpMyI'IaM N YPaBHEHUAM;

- BnafieHve npaBunamMy TeEXHUKM 6e30MacHOCTY NPU UCNOMb30BaHUM XUMUYECKNX
BELLIECTB;

- ChOPMMPOBAHHOCTb COOGCTBEHHOV MNO3ULMX MO OTHOLUEHWUIO K XMMUYECKON
VH(opMaLK, Nofy4YaemMoint 13 pasHbIX UCTOYHUKOB.

1.4. PeKOMeHYeMOe KO/IMYeCTBO YacoB Ha OCBOEHWe pabouyeil mMporpaMmbl
y4eOHOIN ANCUUNINHBI:

MaKCUMa/bHON yueGHOI Harpysku obyudaioulerocs 114 yacos, B TOM
yuncne:
06513aTe/bHOI ayAMTOPHOI Yue6HOI Harpysku 06yyaroLLerocs 76 4acos;
caMoCTOsTeIbHOV PaboThl 06yyvatoLerocs 38 yacos.

2. CTPYKTYPA N COOEP>XAHUE YYEBHOW ANCUVNNNHBI

2.1. O6bem y4ebHOM AnCLUNANHBI N BUAbI y4ebHOI paboThl

Bug y4yebHoM paboThbl Obbem
4acos

MakcnmanbHas ydyebHasa Harpyska (BCero) 114
Obs3aTenbHas ayautopHas yyebHasa Harpyska (Bcero) 76
B TOM 4ucre:

nabopartopHble paboTbl 24

NPaKTUYeCKne 3aHATUSA 22
CamocTtoATenbHas paboTta oby4yaroLerocs (BCero) 38

MTorosas arTecTauyus B dpopme andpepeHLMpOBaHHOro 3a4yeTa - 2 CEMeCTp



HaunmeHo
BaHue pasfenos

n TeM

Pasgen 1.

Tema 1.1.

Tema 1. 2.

2.2 TeMaTU4YeCKUIA NaaH 1 cogep)kaHne y4ebHON ANCUUNINHBI «XUMUS»

CogepxaHue y4ye6Horo matepuana

O6Las 1 HeopraHMyeckas XuMmuns
OCHOBHble MOHATUA 1 3aKOHbI

Jlekyms.  OCHOBHble MOHATMS XumuW. BewiectBo. AToM. Monekyna. XvMWUYecKui
anemeHT. Annotponus. FpocTble U CNOXHbIe BelecTBa. KauyecTBEHHbIA U KONNYECTBEHHbIN
cocTaB BellecTB. XWUMWUYECKME 3HAKM W (opmy/bl.  OTHOCUTENIbHble aTOMHas U
MOneKynsapHaa maccbl. KonnyecTso BeLLecTsa.

OCHOBHbIe 3aKOHbl XUMUK. CTexnmomeTpusa. 3aKOH COXPaHEHUA MacChbl BELLECTB.
3aKOH NOCTOAHCTBA COCTaBa BELLECTB MOJIEKYNSAPHOW CTPYKTypbl. 3akoH ABOragpo u
CNefCTBUA UX HErO.

MpakTuyeckas pabota. Mopsagok paboTbl B XMMMYECKON Nabopatopum n TexHuKa
6esonacHoCTW.  XuMuyeckasd nocyga W nabopatopHoe obopyposaHve. BxopgHoe
TECTUPOBaHMeE.

CTexmoMeTpuyeckme pacyeTbl. PacyeTHble 3afaun Ha HaxOXAeHUe OTHOCUTE/IbHOW
MOJIEKYNSAPHON Macchl, OnpefesieHne MaccoBOW [0/ XMMUYECKUX 3/IEMEHTOB B C/OXXHOM
BeLLecTBe.

CamocTonTenbHas pabota obyuarolmxca. ArperatHble COCTOSHUS BellecTBa: TBepaoe
(KpucTannnyeckoe 1 aMmopgHoOe), XXMAKOe 1 ra3oobpasHoe.
Pasznnuuns mexay cMecamMn U XMMUYECKUMUN COeANHEHNAMMN

Mepuognuecknii 3akoH K Mepuognyeckas CUCTEMa XMMWUYECKUX 3M1EMEHTOB

O.. MeHaeneeBa 1 CTPOeHNE aToma

Nekumns. OTkpbiTwe O.W. MeHgeneesbiM lMeprofmyeckoro 3akoHa. MNeprognyeckumii
3aKOH B (hopmynuposBke AO.M. MeHpeneesa.CoBpemMeHHasi (hopMy/MpoBKa MePUoLMYecKoro
3aKOHa. 3HauyeHWe MepuUoAMYECKOro 3akoHa W MEePUOANYECKON CUCTEMbI XMMMUYECKMX

O6beM

yacoB

YpoBeHb

0CBOEHWNA

12

2.3

2.3

12



Tema 1.3.

anemeHToB .M. MeHfeneesa Ana pasBUTUS HayKW U MOHUMaHWUS XUMWUYECKOW KapTWHbI
Mumpa.

Mepuogmnyeckas Tabnuua XMMUYECKUX 3/1EMEHTOB - rpafuyeckoe oTobpaxkeHue
nepuognyeckoro 3akoHa. CTpyKTypa nNepuoavyeckoin Tabnuubl: nepuofbl (Manble ©
60/bLUNE), TPYNMbl (FNaBHas 1M No6o4YHas).

CTpoeHne atoma W nepuogmyeckuin 3akoH [A.M. MeHpgeneeBa. ATOM - CNOXHas
yactmua. A4po (NPOTOHbI M HEWTPOHbI) M 3NeKTPOHHas 060n04Ka. M3oTonbl. CTpoeHue
3N1IEKTPOHHbLIX 060/104eK aTOMOB 3/1eMEHTOB MasbiX MepuofoB. OCOBEHHOCTM CTPOeHUs
3N1IEKTPOHHbIX 000/I04EK aTOMOB 3/1EMEHTOB 60/bLUMX NepuofoB (NepexofHbIX 3/IEMEHTOB).
MoHATMEe 06 opbuTanax: s-, p- W J-opbutann. ONIEKTPOHHble KOHMUrypauunm aTomMoB
XUMUYECKUX 3/1EMEHTOB.

MpakTnyeckoe 3aHATME. COCTaB/IeHWE 3NEKTPOHHbIX (HOPMYN U 3NEKTPOHHbLIX CXeM
31IEMEHTOB Nepuogmnyeckoi cuctembl .M. MeHaeneeBa 1 XxapakTepucTKa UX CBOWCTB.

CamocTonaTenbHaa paboTa obyuvarowmxcs. [lokasaTenbCTBa CIOXHOCTUM CTPOEHUS
aTomMa: KaTOAHble W PEeHTreHOBCKWMe fyun, (HOTOIMPEKT, pafnoaKTUBHOCTb, 3N1EKTPONN3.
KopnyckynsipHO-BO/THOBOW Ayann3M YacTuL, MUKPOMMpa.

CTpoeHune BeLlecTBa

Nekums. VoHHas xumuueckas cBssb. KaTuoHbl, Mx o06pa3oBaHWe W3 aTOMOB B
pesyfnbTaTe npouecca OKUC/EHUA. AHWMOHbI, UX 06pa3oBaHMe U3 aTOMOB B pesysbTate
npowecca BOCCTaHOBNEHMA. VIOHHAA CBA3b, KaK CBA3b MEXAY KaTMoHamu W aHMOHaMu 3a
CYET 3N1eKTPOCTATUYECKOr0 NpUTsHXeHns. Knaccugukaumsa MOHOB: MO COCTaBy, 3HaKY 3apsja,
HaIMYMIO TMAPATHOW 060M0YKUN. VIOHHbIE KpUCTaninyeckne pelleTku. CBOMCTBA BeLLECTB C
MNOHHbIM TUMOM KPUCTa//IMYECKOW PELUETKM.

KoBasieHTHas XuMuyeckas CBfA3b. MexaHu3M 006pa3oBaHWA KOBAJIEHTHOW CBA3N
(06MEHHBbIV 1 AOHOPHO-aKLENTOPHbIN). SNEKTPOOTPULATENIbHOCTL. KoBaneHTHbIe nonsipHas
N HenonspHasa cBA3WM. KpaTHOCTb KOBa/IEHTHOM CBA3W. MONeKynsipHble U aToOMHble
KpucTannuyeckme pewetkn. CBOMNCTBA BeWeECTB C MOJIEKYNIAPHbIMA U ATOMHbIMM
KPUCTaNINYECKMMWN PeLLETKamM.

MeTannnyeckaa  cBA3b.  MeTanninyeckaa  KpuUCTa/liMYecKaa — peletka Mu
MeTa/l/InyecKas Xummyeckas cBsizb. Pu3nyeckme cBONCTBA META//IOB.

Nekuma. ArperaTHble COCTOAHUA BeLLEeCTB M BOAOPOAHAA CBA3b. TBepAoe, XXUAKOe U
razoobpasHoe CoCTOAHMS BelyecTB. Nepexos BelecTsa U3 OLHOIO arperatHoro COCTOsHUS B
Apyroe. BofopoaHas cBA3b.

Yunctole Bewectsa M cmecn. [loHATME O CMecu BellecTB. [OMOreHHble W
reTeporeHHble cMecu. CoctaB cMeceil: 06beMHas M Maccosas [0/in KOMMOHEHTOB CMeCH,
mMaccoBas [0/ NpUMeceil.

2.3

2.3
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Tema 1.4.

Tema 1.5.

[uncnepcHble cuctembl. TMOHATME O AUCNEPCHOM cucTeme. [AucnepcHas (asa wu
aucnepcuoHHas cpega. Knaccugumkaums auMcnepcHbIX cucTem. TMOHATUE O KONNOMAHBIX
cucTemax.

NabopaTopHast pab6oTa. purotoBnieHne cycrneH3uMn KapboHaTa KanbUuMs B BOfeE.
Mony4yeHne amynbcun macna. ronyyeHne amynbcumn 6eH3ona.

CamocToAaTeNbHasas paboTta ob6yvarowmxca. [MONSPHOCTb  CBA3M U MONSPHOCTb
mMonekynbl. KoHfeHcauusa. TekyyecTb. BosroHka. Kpuctaniusaumsa. Cybnumauma u
fecy6numaumsa. AHOMaMn (OU3NYECKUX CBOWCTB BOAbl. XXuAkue Kpuctanibl. MuHepanbl v
FOpHble MOPOAbl Kak MPUPOLHble CMecu. AMy/bCUU K cycneHsuu. 3onm (B TOM uucne
aspo3onu) u renn. Koarynauus.

Boga. PacTBopbl. SneKTponnTunyeckas guccoumayms

Nexkuma. Bopga. PactBopbl. PacTBopeHne. Boaa Kak pacTtBopuTenb. PacTBOPMMOCTb
BellecTB. HacbllWeHHble, HeHacbllleHHble, MepecbileHHble pacTBOpbl.  3aBUCMMOCTb
pacTBOPMMOCTM ra3oB, XXMAKOCTEW M TBepAblX BELLECTB OT pa3NnyHbIX PakTopoB. MaccoBas
[0 PaCTBOPEHHOrO BeLLeCTBa.

Nekuymns.  INeKTpoNuTUYecKas Aauccoumaums. ONeKTPONUTbl U HE3NEKTPOIUTSI.
AnekTponuTMYecKas Aauccoumaums. MexaHU3Mbl 31eKTPOAUTUYECKON Auccounaumnm ans
BEWECTB C  pa3/IMYHbIMKA  TUNAaMU  XUMUYECKON  CBA3W.  [MApaTMpoBaHHble U
HermapaTUpoBaHHble WOHbl. CTeneHb 3MEKTPONMTUYECKON auccoumaunn. CunbHble ©
cnabble 3neKTponnTbl. OCHOBHbIE MOMIOXKEHUS TEOPUN 3NEKTPOSIMTUYECKONW AMccoumaumm.
KuncnoTbl, OCHOBaHMA M COMN KaK 3/1EKTPO/UTBI.

NabopatopHas paboTa. MNpuroToBneHne pactTeopa 3afaHHON KOHLEHTpaLnm
NabopaTopHas paboTa. Peakuun, nayume ¢ obpasoBaHveM ocafka, rasa v Bofbl.

CamocTonTenbHas paboTa obyuvarowmxcsa. Kpuctannormgpatel. MNMpuMeHeHue BOAbl B
TeXHUYECKMX Lensax. XXecTKoCTb BOAbl U CMOCOObI ee yCTpaHeHusi. MuHepasbHble BOAbI.
PelleHmne 3aa4 Ha MaccoBYH [0/t0 PacTBOPEHHOrO BeLlecTBa

Knaccugpmkaumnsa HeopraHNYeCKMX COeJMHEHNIA N NX CBOCTBA

Nekyua. Kncnotbl 1 nx ceoiictBa. KNCNOTbl KakK 3M1eKTPOAUTBI, MX Kiaccupukawms
N0  pas/iyHbIM  MNpu3Hakam. XUMU4YecKMe CBOWCTBA KUCNOT B CBeTe  Teopuu
3NEKTPONNTMYECKON auccoumaunn. OCO6eHHOCTM B3aMMOAENCTBUS KOHLEHTPMPOBAHHON
CepHOW 1 a30THON KNCNOT ¢ MeTaninamu. OCHOBHbIEe CNOCO6bI MOMYyYeHUs KUCNOTbI.

OcHOBaHMS M uX cBolicTBa. OCHOBaHUA KakK 31eKTPOAUTBI, UX Knaccugukaums no
pasnnyYHbIM  Npu3HakaM.  XMUMU4YEcKMe CBOMCTBA OCHOBaHW/A B CBeTe  Teopuu

12
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2.3

2.3
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2.3

2.3
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Tema 1.6.

3NEKTPONNTUYECKON Auccoumaumn. PasnoxeHue HepacTBOPUMbLIX B BOLE OCHOBaHWIA.
OCHOBHbIe Crocobbl NOMYyYeHUs OCHOBaHWIA.

JNexupsa. Conu n mnx ceoilctBa. Cony Kak 3nekTponutbl. Conu cpefHue, Kuc/ble v
OCHOBHble. XVMIMWUYECKMN CBOICTBA CO/MEN B CBETE TEOPUW 3NIEKTPOIMTUYECKON AMccoumaumm.
Cnocobbl nonyyeHus conein. Mmaponns coneil.

Okengbl n ux ceoictBa. Coneobpasylowne u  HeconeobpasyroLline OKCUAbI.
OCHOBHble, aM(hOTEPHbIE N KMCNOTHbIE OKCUAbI. 3aBUCKMOCTb XapakTepa OKcuia OT CTeneHu
OKWCNeHns ob6pasyrolero ero Metasia. XMMUYECKME CBOWCTBA OKCWUAOB. [lonyyeHue
OKCU[0B.

JlabopaTopHas pabota. WcnblTaHWe pacTBOPOB  KWUCAOT  UHAMKATOpamu.
B3aumogelicTBue MeTannoB € Kucnotamu. B3aumogericTBue KMCAOT C OKCMAAMU MeTassioB.
B3aMmopencTBMe KMCNOT C OCHOBaHWUAMMW. B3auMoencTBMe KUCNOT C CONAMMU.

WcnbiTaHne pacTBOPOB LeNoYein uHAMKatopamu. BsaumopeiicTeue wienouvein c
conamu. Pas3noXkeHne HepacTBOPUMbIX OCHOBaHWIA.

NabopaTtopHas pab6oTa. MmMaponuns conei pasinMyHoOro Tmna.

MpakTunyeckoe 3aHATME KOHTpoOnbHaa paboTa no TemaM OCHOBHble MOHATUA ©

3aKoHbl. [Mepnoanyeckmnini 3akoH u Mepuoguyeckas cucTtemMa XMMUYECKUX anemeHToB ..

MeHgeneesa UM CTpPOeHWe  atoma. CTpoeHne  BellecTBa. Boga. PacTtBopbl.
JNEKTPONUTMYECKAsd Auccoumnams. Knaccuukaums HeopraHMYecKUX COeAVHEHUIA 1
MXCBOWCTBA.

CamocTosTeNbHas pa6oTa 06yvarolyxcs. VCnonb3oBaHWe CEpPHON KUCMOTbl B
MPOMbILLNEHHOCTW. EflKMe Leno4un, ux WUCronb3oBaHWe B MPOMbILLINEHHOCTU. [alleHas u
HeralleHas W3BeCTb, €e NPUMEHEHNE B CTPOMTENLCTBE. [TUNC 1 anebacTp, rmncoBaHue.

XNMU4yeckune peakuum

Jlekymsa. Knaccugukauma XMMmMYecKux peakuuii. Peakuum coefuHeHNs, pa3noxeHus,
3amMelleHns, obmeHa. KaTanmTudeckue peakumun. ObpaTvmMble M HeobpaTVMble peakLuu.
[TOMOreHHbIE N reTeporeHHble peakunn. IK30TEPMUYECKME N IHOOTEPMUYECKME peaKLuUu.
TennoBon aPPeKT XMMUYECKMX peakLnii. TepMOXUMUYECKNE YPaBHEHUS.

OKUCNNTENLHO-BOCCTAHOBUTENbHBLIE peakuun. CTeneHb OKUCNeHUsa. OKUCAUTENb U
BOCCTaHOB/IeHMe. BoccTaHOBUTENlb W OKMCNeHVe. MeToA 3neKTPOHHOro 6anaHca Ans
COCTaBNEHUS YPaBHEHUI OKUCINTENIbHO-BOCCTAHOBUTENbHbIX PeaKLuii.

JNabopaTopHas paboTa. OKWUCAWUTeNbHblE CBOWCTBA MepMaHraHata Kanus B
pasNNYHbIX cpefax. Peakuus 3amelleHWs Mefn >Xene3oMm B pacTBOpPe MefHOro Kyrnopoca.

2.3

2.3
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Tema 1.7.

Pasgen 2.
Tema 2.1

3aBMCUMOCTb CKOPOCTU B3aMMOJECTBUS COMSHOM KUCNOTbI C MeTailaMu OT UX NPUpOAbI.
3aBNCMMOCTb CKOPOCTM B3aUMOAENCTBUA LIMHKA C CONAHON KNCNOTOM OT €6 KOHLEHTpaLuu.
CamocTosTenbHaa pabota obyvarowmxcs [anbBaHoONMIacTMkKa.  3aBMCUMOCTb
CKOpOCTY B3aumopgencTana okcmga mMean(1l) ¢ cepHoli KUCNOTOM OT TemnepaTypsbl.
MeTannbl n HemeTanNbl

Nekuyus. Metannbl. OCO6EHHOCTWM CTPOEHUS aTOMOB W KpucTanioB. Pusnyeckue
cBOlCTBa MeTaioB. Knaccugukaumsa metannoB no pasiMyHbIM Npu3HakaMm. XuMUYecKue
CBOWCTBA METa/1I0B. DNIEKTPOXUMUYECKUIA P HAMPsOXKEHWIA MeTannoB. MeTannotepmus.

O6buwue  cnocobbl  nonyyeHws  mMeTannoB.  [MoHATME O MeTallyprum.
MupomeTannyprus, ruapoMeTaniyprus u anekTpometannyprus. Crnaebl  4YepHble W
LiBETHbIE.

Nekuyus. HemeTannbl. OCO6EHHOCTW CTPOEHUs aTtomoB. HemeTansibl - NpocTble
BeLlecTBa. 3aBUCMMOCTb CBOWCTB rasioreHoB OT MX NONOXeHUs B [1epnoAnyecKoil cucteme.
OKucnuTenbHble U BOCCTAaHOBUTENbHbIE CBOMNCTBA HEMETaN/I0B B 3aBUCMMOCTM OT UX
MONOXeHUS B PAAY 3/1EKTPOOTPULATENLHOCTH.

NabopaTopHas paboTa. NMony4yeHne, cobmpaHme 1 pacno3HaBaHWe rasos.

NabopaTtopHas pa6boTa. B3aumopgeincteme MeTannoB C BOAONA, Cpa3baBfEHHbIMM
KMCNOTaMW, C KOHLEHTPUPOBAHHLIMU KUCNOTaMU.

MpakTuyeckune 3aHATUA. O3HAKOM/EHME C KOMEKLMel pya. 3akaika 1 OTNyCK CTa/u.
O3HaKoM/IeHME CO CTPYKTypaMu Ceporo u 6enoro 4yryHa

CamocToAaTenbHas pabota obyvarowmxcs. Kopposus MeTanioB: XUMWUYecKass W
3NIEKTPOXMMMYECKas. 3aBUCUMOCTb CKOPOCTM KOPPO3WMM OT YCNOBUIA OKPYXaloLLein cpefbl.
Knaccumkauma Kopposuum MeTansioB N0 pas3fiviHbiM - npu3Hakam. Crnocobbl 3alnThl
MeTasINoB OT KOPPO3UMU.

OPIAHNYECKAA XMWA

OCHOBHble MOHATUA OpPraHWYecKOn Xumuu Teopus CTPOEHUS  OpraHUYecKux
COeANHEHWI

Nekymna.  OCHOBHble MOHATUA  OPraHWYeCKOW XWMUM U Teopus  CTPOEHMS
OpraHnyeckux coeguHeHuin. MpefMeT OpraHUYecKon xumum. MpupogHble, NCKYCCTBEHHbIE
N CUHTETUYEeCKMe opraHuyeckne BewlectBa. CpaBHeHME OpraHNMYecKMX BeLLecTB C
HeopraHMyecknmun. BaneHTHOCTb. XMMWYECKOe CTPOEHME KaK MopsaaoK COeAUHEHMA aTOMOB
B MO/1IEKY bl NO Ba/IEHTHOCTMW.

Teopns CTPOEHWA oOpraHu4yeckux coeguvHeHwuii A.M. byTtnepoBa. OCHOBHbIE
MOMOXEHUA TEOPUN XMMUYECKOTO CTPOeHUs. Vi3omepus u nsomepbl. XMMUYeCcKne (hopmyJibl
1 MOLENN MOJMIEKY/T B OPraHNYeCcKOn X1MUN.

4 2.3
14
4 1.2
5 2.3
) 2.3
5 2.3
A 2.3
1.2
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Tema 2.2

Knaccumkauma opraHuMYeckux BelyecTB. Knaccugukaums BeLlecTB N0 CTPOEHUIO
YrNepoAHOro ckeneta W HaanMumio (YHKUUOHANbHBLIX rpynn. [OMOIoOrM 1 romosiorus.
Hauana HomeHknatypbl IUPAC.

Knaccuukaumsa peakumii B OpraHuMYeckoin Xumuu. Peakumm npucoefuHeHUs

(rMapupoBaHWs,  ranoreHUpoBaHWs,  FMAPOranoreHMpoBaHus,  rugpataummn).  Peakuyun
oTwenneHns  (LernapvpoBaHns, AervaporanoreHMpoBaHus, —germgpartauyuun).  Peakumu
3ameLLeHns. Peakuuy nsomepusayuu.

MpaKTuyeckoe 3aHATME. VI3roToBeHe Moaeneli MoNeKyn OpraHMYecknx BeLecTs

CamocTosiTenbHas paboTa obyvatowmxcs. KpaTKuii 04epk WUCTOpUM pasBUTUA
OpraHunyeckoin xmmun. Butanusm n ero kpyweHve. 3HadyeHue teopumn A.M. byTneposa ans
Pa3BUTUA OPraHNYecKOm XMMUN N XUMUYECKNX MPOrHO30B.

OCHOBHble Hanpas/eHNs pasBuUTUSA Teopun cTpoeHns A.M. byTneposa. 3omepusa
OpraHMYyecKkmnx BeLLecTB M ee BUAbl. CTPYKTYpHaa M30Mepuda: MeXXKnaccoBas, YrnepogHoro
CKeneta, MOMIOXKEHWUA KPaTHOW CBA3M W (PYHKUMOHaNbHOW rpynnbl. [pocTpaHCTBEHHas
n3omepua:  reomeTpuyeckaa W ontuyeckad. [1oHATME aCMMMETPUYECKOro  LeHTpa.
Buonornyeckoe 3HayeHe ONTUYECKOM U3oMepun. B3aMMHOe BAMSHUE aTOMOB B MOJieKy1ax
OpraHMyecKux BeLLecTB. JEKTPOHHbIE 3PdeKTbl aTOMOB Y aTOMHbIX TPYNMN B OPraHNYecKmx

YrneBogopoabl 1 X NPUPOAHbIE NCTOUHUKM

Nekuns. AnkaHbl. [OMOMOrMYECKUA psafd, U30Mepusi U HOMEHKNaTypa aJikaHoB.
XuUMU4yeckne CBOMCTBA a/lkaHOB (MeTaHa, 3TaHa): TOpeHuWe, 3aMelleHune, pas/ioKeHUe,
AerngpuposaHue. MNpriMeHeHne allkaHOB Ha OCHOBE CBOMCTB.

ANKeHbl. OTW/eH, ero nonyyeHuve (LernapupoBaHMEM 3TaHa, [fenonumepusaluent
nonuaTnneHa). OMONOrMYeckU psfg, U30OMepus, HOMEHKNAaTypa aJKeHOB. XMUMUYeCcKue
CBOWCTBa 3TW/IEHA: TOPEHMe, KauyeCTBEHHble peakuun (obecuBeumBaHUe WOAHOW BOAbl U
pacTBopa MnepMaHraHara Kanus), rugpatauus, nonvmepusauums. FpuUMeHeHWe 3TUEHA Ha
OCHOBE CBOWCTB.

[uveHbl 1 kayuyku. TMOHATUE O AMEHAxX Kak Yrnesofopofax C [ABYMSA [BOWHbIMM
cBazsimn. ConpspkeHHble AMeHbl. XMMUYeckue CBOCTBa OyTagmeHa-1,3 M um3onpeHa:
obecuBeymMBaHMe MWOLHOW BOAbI W MNOAMMepU3auMs B  Kaydyyku. HaTypaibHbll U
CUHTETUYECKME KayyyKn. Pe3nHa.

ANKUHbI. AueTuneH. XUMUYeCKMe CBOWCTBA aueTu/ieHa: ropeHue, obecLBevmBaHue
O6pOMHOI BOAbI, NPUCOEAMHEHME X/TOPOBOAOPOAA U rnapataums. NpuMeHeHUe aLeTuieHa Ha
OCHOBe CBOICTB. MexXkKnaccoBas U30Mepus C a/ikagneHamu.

ApeHbl. beH3on.Xumnyeckne cBoiicTBa 6eH30na: ropeHve, peakuuMn 3aMeLleHuns

2.3
2.3
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Tema 2.3.

(ranoreHnpoBaHune, HUTpoBaHue). MNMprUMeHeHe 6eH30/1a Ha OCHOBE CBOWCTB.

NabopaTopHad paboTta. OTHOLWIEHME MeTaHa, 3TWeHa, aueTuneHa U 6GeH3ona K
pacTBopaM MepMaHraHata KaiuMsi u OpoMHO Boge. [lonyvyeHWe 3TueHa peakuuen
fervjparaumm aTaHona, aueTuieHa - rmaponn3om kapbuaa kanbums.

MpakTnyeckas pabota. O3HaKOMIEHUE C KONMeKLMed 06pa3LoB HethTU 1 NPOAYKTOB
ee nepepaboTkn. O3HaKOMNeHWe C Ko/nekumen «KameHHbI yronb W NpogyKuus
KOKCOXMMWYECKOro Npom3BoACTBa». O3HaKOMJIEHWE C KOJNEKLUMEN KayuyyKoB 1 obpasuamu
N3LENNIA U3 PE3NHBI.

CamocTonaTenbHaa pabota obydarowmxcs. [poMbIlIeHHbIE CNOCOObLI MOMyYeHUs
aKaHOB: MOMlyYeHWe W3 MPUPOAHBLIX WCTOUYHMKOB, KPEKUHT napauHOB, MNOAy4YeHue
CUHTETMYeCKOro 6eH3VHa, rasugukauus yrng, ruapupoBaHue ankeHoB. JlabopaTopHble
cnocobbl MoflyyeHUs asikaHoB: CUHTe3 Bropua, gekapbokcunvposaHue, rMaponus Kapbuga
ANHOMUHUS.

MonyyeHve © (U3MYECKME CBOWCTBA LMKNOANKAHOB. XWMWUYECKMe CBOICTBA
LIMK/0a/TIKaHOB

Kucnopoacogepialime opraHM4ecKmne coefMHeHNs

Nekuma. CnupTbl. MonyyeHne 3TaHona OPOXEHWEM T[/IOKO3bl U ruapaTaumer
aTuneHa. [nApokcunbHas rpynna Kak (QyHKUMoHasbHasd. [1OHATME O nNpefesibHbIX
OAHOATOMHbIX cnupTax. XUMWYECcKUe CBOMCTBa 3TaHOMA: B3aMMOLENCTBME C HATPUEM,
06pa3oBaHMe MPOCTbIX W CMOXHbIX 3PUPOB, OKUCNEeHWe B anbferng. MNprMeHeHve aTaHona
Ha OCHOBe CBOMCTB. ANKOronn3M, ero NOCNeACTBUA 1 NpeaynpeXxxaeHue.

MUepuH Kak npefcTaBuTeNb MHOrOAaTOMHbIX CMPTOB. KayecTBeHHas peakuus Ha
MHOr0aTOMHble CupTbl. MpUMeHeHne rnuleprHa.

®eHon. Pusnyeckre 1 XMMMUUECKe CBOMCTBa (heHoNa. B3avMHOe BAMSHUE aTOMOB B
MOfeKyne (eHona: B3aMMOAEWCTBME C TMAPOKCMAOM HATpPUS U a30THOW  KWUCNOTON.
MpumeHeHWe eHoa Ha OCHOBE CBOWACTB.

Anbgerngbl. MoHATMEe 06 anbgerngax. AnbfernaHas rpynna kak QyHKLMoHaNbHas.
dopmanbaerng 1 ero CBOCTBa: OKUCNEHME B COOTBETCTBYIOLLYIO KUCNOTY,BOCCTAHOBNEHME
B COOTBETCTBYHOLWMI cnupT. [lonyyeHWe anbAervaoB OKWUCIEHWEM COOTBETCTBYHOLLMX
cnupToB. MNMpumeHeHWe hopManbieruia Ha OCHOBE ero CBOMCTB.

Kap6oHoBble KucnoTbl. MoHATME O KapbOHOBLIX Kucnotax. KapbokcunbHas rpynna
KaK (PYHKUMOHaNbHasA. [TOMOnornyeckui psag npepenbHbiX OLHOOCHOBHbLIX KapBOHOBbIX
Kucnot. MonyyeHne KapOOHOBbLIX KMCNOT OKUCNEHMEM anbAerngoB. XMMUYECKMe CBOWCTBA
YKCYCHOM KUCNOTbl: 06LiMe CBOWCTBA C MUHepaibHbIMW  KUCNOTaMU U peakuums
aTepumkaumn. FNpUMeHeHUe YKCYCHOM KUCMOTbl Ha OCHOBE CBOMCTB. BbiCLUME XXMPHble

2.3

2.3

2.3
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Tema 2. 4.

KMCNOTbI Ha NpUMepe NasbMUTUHOBOW M CTEaPMHOBOMN KUCAOT.

CnoXHble 3upbl 1 Xnpbl. onyveHne CNOXHbIX 3MPOB peakumein aTepumKaymn.
CnoxHble aupbl B Npupose, nx 3HaveHue. NMprUMeHeHne CMoXHbIX 3QUPOB.

YKunpbl Kak cnoXHble agmpbl. Knaccndukauus xmpoB. XMUYeckmne CBONCTBA XXNPOB:
rMAPONN3 U TUAPUPOBAHME XULKNX XKUPOB. MNpYMeHeHMe XMPOB Ha OCHOBE CBOWMCTB.MbIa.

Yrnesofbl. YrneBofbl, UX Knaccuukaums: MoHocaxapuibl (rnoko3a, (ppykTosa),
Ancaxapufbl (caxaposa) v nonmcaxapugbl (Kpaxman v Lennonosa).

NtoKo3a - BEWECTBO C [BONCTBEHHON (YHKUMER - anbaerngocnupt. XuMuyeckue
CBOMCTBa [/OKO3bl: OKUCNEHWE B T/IHOKOHOBYHK KWCMOTY, BOCCTaHOB/IEHWE B COpOMT,
cnupToBoe 6poxeHue. MpuMeHeHWe rN0KO3bl Ha OCHOBE CBOWCTB.

3HaueHWe YrneBOLOB B XWBOW MPUPOAE W XU3HWU YenoBeka. MOHATUE O peakuusx
NOMMKOHAEHCAUMMN W TWAPOAM3a Ha MpUMepe B3aMMOMNPEBPALLEHWIA: [/llOKo3a ----- >
nosmcaxapuz,.

NNabopaTtopHas pabota. OkucneHve cnvpta B anbgerns. KauyecTBeHHble peakuuu Ha
MHOroaTOMHble CnupTbl. PacTBOpEHMe rMLepnHa B BoAe 1 B3aMMOLENCTBME C TMAPOKCUL0M 4 2.3
mean(11).

NabopaTtopHast pabota. CBOWCTBA YKCYCHOW KWUCNOTbI, 06LiME CO CBOWCTBamMMU
MUHepPasIbHbIX KUCNOT.

NNabopaTtopHas paboTta. [loka3aTenbCTBO HenpeaesibHOr0 Xapakrepa >XXWAKOro Xupa.
B3anmogelicTBME T/HOKO3bl M caxapo3bl C rugpokcugom meam(1l). Peakums cepebpsHOro
3epKana rniokKo3sbl. KauecTBeHHas peakums Ha Kpaxmart.

CamocTtosTenbHaa pabota. MonyyeHue geHona mM3 MNPOAYKTOB KOKCOXMMUYECKOrO
NPOU3BOACTBA 1 U3 GeH3oNa. 1 2.3

MonnkoHaeHcaums opmanbaermaa ¢ GeHosIoM B peHonoopManbaerngHyo cMony.

AueTtanbgerng. NoHATUE 0 KETOHAX Ha npumepe aueToHa. [NMprMeHeHMe aueToHa B TEXHUKE
1 MPOMbILLIEHHOCTH.

MHoroo6pasme Kap6OHOBbIX KWUCMOT (WaBeneBas KUCMOTa Kak [BYXOCHOBHas,
aKpWioBas KMCNoTa Kak HenpegenbHas, 6eH30MHas KMC0Ta Kak apoMaTmyeckas).

MneHkoobpasytoLMe Macna. 3amMeHa >XMPOB B TEXHUKE HEMULLEBLIM CbIPbEM.

CuHTeTMYeCKne MoloLLMe CpeacTBa.

MornoyHokncnoe 6poxeHuwe rnOKo3bl. KncnomonoyHsle npogykTbl. CunocoBaHue
KOpMOB. HUTpoBaHue Lennkonosbl. MUpoKCnuH.

A30TcofepKallime opraHmyeckue coefmHeHus. Monnmepsbl 13

14



MpakTnyeckas pabota. [lonumepbl. benkun n nonucaxapuabl Kak 6uMononnmepsi.
Pacno3HaBaHWe nnacTmMacc 1 BO/IOKOH.

MpakTnyeckas paboTa. PelleHne aKCnepuMeHTalbHbIX 3afay Ha WAEHTU(UKaALMIO
OpraHNYecKnx CoeauHeHMWIA.

MpakTnyeckas paboTta. benku. TlepBuMYHas, BTOpWUYHasA, TPeTUYHas CTPYKTYpbI
6enkoB. XMMUYecKue CBOWCTBa 0OENKOB  ropeHWe, [feHaTypauus, TUApPONu3, LBeTHble
peakuun. bruonornyeckue yHKUNN GEKOB.

CamocTtosTenbHaa pabota. AMUHbIL. oHATME 06 amuHax. AnudaTtvyeckme amuHbl,
NX Knaccugukaumsa n HOMeHKNatypa. AHWIWH, KaK OpraHuyeckoe ocHoBaHue. MonydeHue
aHWNMHa 13 HATPoOeH30Ma. MpUMeHeHWe aHWIHA Ha OCHOBE CBOWACTB.

AMWHOKMCNOTbI.  AMWHOKWUCNOTbI  Kak  amdgoTepHble  AUPYHKLUMOHANbHbIE
opraHuyeckue CcoefuHeHUs. XUMWUYECKMe CBOWCTBA aMWHOKWUCNOT: B3aUMOLENCTBUE CO
Lwenoyamu, KucnotTamm v gpyr ¢ gpyrom (peakums nonukoHgeHcauuu). MentugHas cBsAsb U
nonunenTugbl. MprMeHeHNe aMMHOKUCIOT Ha OCHOBE CBOWACTB.

AMUHOKanpoHoBas Kucnota. KanpoH Kak npefctaBuTeNb MOANAMUAHLIX BOJIOKOH.
Wcnonb3oBaHne  rugponusa  6enkoB B NPOMbIWAEHHOCTU.  ToAnBUHUAXNOPUL,
nonuteTpadropatuaeH (TednoH). [nactmaccebl. [lofyyeHWe MNOAUMEPOB  peakLuuei
nonumepusaLmm 1 NoNNKoHAeHcaummn. TepmMonnacTUyHble U TePMOPeaKTMBHbIE MNacTMaccChl.
MpegctaBuTenn nnactmac. ®eHonoopmanbaervHble nnactmaccel. Llennynong. BonokHa,
nx Knaccugpukaums. TlonyyeHne BONOKOH. OTAeNbHble MPeACTaBUTENIM  XUMMUYECKUX
BOJIOKOH. MpOMbILLINEHHOE NPOU3BOACTBO XMMUYECKMX BOIOKOH.

MpakTuyeckas paborta. VTorosas KOHTpoNbHas paboTa

OunddepeHupoBaHHbIA 3a4eT
BCEIO:

114

2.3

2.3

2.3

2.3
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3. YCJIOBUA PEANTU3ALINW YUEEHOW ANCLINMNTNHBI

3.1. TpeboBaHUA K MUHUMaIbHOMY MaTepuanbHO-TEXHUYECKOMY
obecneyeHuto

Peannsaymsa y4yebHON aucuMnavHbL TpebyeT Hannumsa Yy4yebHOro KabuHeTa
«KXUMUA».
Ob6opyaoBaHue y4ebHOro KabuHera:

CneynanusMpoBaHHas Mebenb, [0OCKa MapKepHasd, MYy/bTUMEAULHOE
obopypoBaHue: akpaH Screan Media 2x2,

npoekTop EpsonEB-X12, wkag HacTeHHbIn, HOyToYK FUJITSU FINBB29,
KOMOHKKM Sven, Kabenu kommyTaumn Habop ans nposefeHUs nabopaTtopHbIX paboT

Habop ans npoBefeHMs AeMOHCTpaL il

Habop XMMUYECKNX peaKkTUBOB

CTakaH C LwKanomn

Xanat JlabopaHT (96-100/170-176)

LLIkadh ans na6opatopHoi nocyabl JIK-800 LLIJIM (800x450%2010)

linatenb A4/93blka 4BYXCTOPOHHUIA

LLiTaTvB gem. Xum.

LLITaTvB gemMoHcTpay,

LLITaTe ana npobupok

LLITaTB naboparop.

QNeKTponInTKa

TepMOMEeTp Xna,

TepmomeTp na6.100C

3a)KMM BUHTOBOW

3aXX1M NPo6MPOYHBIiA

3aKUM NPY>KMHHbIN

Kon." AntoMUHNIA™

Kon."MuHepanb!”

Kon."Crekno"

Kon."HyryH u ctanb

Kon."LLkana TBepa."

Konnekuna «MwuHepanbHble yA06peHns»

Konnekuus «KameHHbIN yronb 1 NpoLyKTbl ero nepepaboTKm»

Konnekuus «KameHHbIn yronb 1 NpogyKTbl €ro nepepaboTKm»

Konnekuusa «lnactmaccbi»

Konnekuna «BonokHa»

KomnnekT aTomoB

KomnnekT epLuei

Komnnekt mogenei

KomnnekT mofeneit aToMOB [/1 COCTaB/IEHUS MOJIEKY/T CO CTEPXXHAMY

KoHycC TpeH.

JToXKa A/1e CXMUraHus

LinnnHgp 1- 250- 2 ¢ Hoc
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Habop matep. xumus

Habop cknsaHok 30m

KomMnnekT yyebHO-Harfg4HbIX CTEHA0B AUCLUMINHBI «XUMUS»

Cetka acbectoBad 15 * 15

Tabnuua "lMpaBuna TeXHUKN 6e30nacHOCTU B KabuHeTe xumun” 70 Ha 100
BUHUN

Bymara nHgmkatopHas
Becbl 3nekTpoHHbIe (TOYHOCTL 0,01; go 200 r)

TexHun4deckue cpeacrtea 06y'~—IeHI/IFI NEKUNOHHBbIX ay,EI,I/ITOpI/IVIZ

Peannsaymsa y4ye6HOM AMCUMNAWHBI TpebyeT Hanuuma Y4yebHbIX KabWHETOB,
OCHALLLeHHbIX MY/IbTUMEAUAHBIM 060pYyi0BaHUEM - ayauTopusa 119

-OKpaH 3x2 LUMIEN MOTOpM30BaHHbIM

-IMpoekTop EpsonEB-X12

-LLIKady HacTeHHbIN

-HoyT6yK

Tun UM Mobile DualCore Intel Celeron B830, 1800 MHz
CucrtemHasa nnata FUJITSU FINBB29

YunceT CMCTEMHOW NNaThbl Intel Panther Point HM70, Intel Sandy
Bridge

CuctemHas namaTb 1895 Mb

Bupgeoagantep Intel(R) HD Graphics (773972 KB)

Anckosblii Hakonutens TOSHIBA MQO1ABF032 SCSI Disk Device (320 I'b,
5400 RPM, SATA-III)

-KonoHkmn Microlab

- Kabenun kommyTaumn.

AyanTtopusa 211
-OkpaH Didis2x2
-IMpoekTop ASER
-LLIKady HacTeHHbIN
-KonoHkn DNS
- Kabenn kommyTtauumu
-HoyTbyK (KOH(u1rypauums):
(- Tun 4N DualCore , 1600 MHz;
- CuctemHas nnara Hewlett-PackardHPNotebook;
- YunceT cucteMHolM nnatbl HensBecTHO;
- CuctemHasa namatb 3944 MB;
- Bugeoagantep Intel(R) HD Graphics (1 I'b);
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- OunckosblitHakonuTens TOSHIBA MQO1ABF050 ATA Device (500 I'b, 5400
RPM, SATA-I1II).
CocTaB YyCTaHOB/IEHHOr0 J/NLEH3NOHHOIO MPOrpaMMHOro obecneyvyeHuns

L O)
Windows 7x64 SP3
LibreOfficePortable 3.5
Stduviewer 1.6.180.0
GIMPPortable 2.6.12
Microsoft Office 2010 Standard
Microsoft Access 2010
Microsoft OneNote 2010
Microsoft Project 2010
Microsoft Visio 2010
HaoZip 2.8.1.8782
SunRav TestOffice 6.0.0.655 Final
KoHCTpyKTOp TecToB 2551

MomeLLeHMe A1 CaMOCTOSATE/IbHON paboThl

CneuuannsnpoBaHHas Mebesnb; KOMMNIEKT KOMMbIOTEPHOW TEXHWUKKN B cO0ope
(cucTtemHbIin 6nok: Asus PABGL-MX\Intel Celeron, 1715 MHz\256 M6 PC2700
DDR SDRAM\ST320014A (20 I'6, 5400 RPM, Ultra-ATA/100)\ NEC CD-ROM
CD-3002A\Intel(R) 82845G/GL/GE/PE/GV Graphics Controller, moHuTOp:
Proview 777(N) / 786(N) [17" CRT], knaBmatypa, MblLb.); Foxconn
G31MVP/G31MXP\DualCore Intel Pentium E2200\1 'b DDR2-800 DDR2
SDRAM\MAXTOR STM3160215A (160 I'b, 7200 RPM, Ultra-
ATA/100)\Optiarc DVD RW AD-7243S\Intel GMA 3100 moHuTOp: acer v193w
[19"], knaBmnaTypa, Mbillb.) C BO3MOXXHOCTbIO MOAK/IOYEHUA K CETU VIHTEPHET 1
obecneyeHns JOCTYNa B 3/1EKTPOHHYO UH(OPMaLNOHHO-00pa30BaTebHY0 cpesy
Benropoackoro CAY; HaCTeHHbI NnasMmeHHbI Tenesnsop SAMSUNG
PS50C450B1 Black HD (guaroHanb 127 cm); ayauo-suieo kabenbs HDMI

3.2. "HhopmaLnoHHOe obecriedeHne 06y4YeHUs.

MepeyeHb YUeOHbIX N3AaHWI, NHTEPHET-PECYPCOB:

OCHOBHbIE UCTOYHUNKMU:

1 MaweHko, 3. O. Xwumwua: ydyebHoe nocobrve K nabopaTopHOMY
NpakTukKymy ans ctyaeHtoB CIMO TexHU4Yeckoro npoguns cneumanbHOCTENR:

"MexaHn3auus cenbCKoro Xo3sncTea™, "OneKTpudukaumns cenbCKoro xossmcrea”,
"3emefIbHO-UMYLLLeCTBEHHbIE  OTHOLWeHua", "lpuknagHas wHgopmatuka (Mo
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oTpacnam)”, "TexHW4yeckoe O0OCNY>XMBaHWE W  PEMOHT  aBTOMOOWILHOIO
TpaHcropTa" / 3. O. lNaweHko, T. B. Heps6osa, /1. A. MaHoXuHa ; benropofckuia
FAY. - 2-e u3g., nepepabd. u gon. - benropop : benropoacknin FTAY, 2016. - 48 c. -
Pexxum goctyna :http://gps.ru/bMwowW

2.CaeHko, O. E. Xvmusi gns HEXMMUYECKUX CneunanbHOCTEN: yYebHNK [ans
cpefHero npodeccnoHanbHoro ob6pasosaHua] / O. E. CaeHko. - PoctoB H/[;
deHunkc, 2015. - 346 c. - (CpefHee npoeccrnoHanbHoe 06pasoBaHue)

NHTepHeT-pecypcebl:
http://lib.bsaa.edu.ru - 3b benropoackoro F'AY

http//znanium.com - 9BC «3HaHUyM»
http://elanbook.com - 3BC «JlaHb»
http://ebs.rgazu.ru - 3BC «AgriLib»

4. KOHTPOJIb N OLUEHKA PE3YJIbTATOB OCBOEHWNA YUEBHOW
ANCUNMTHBI

KOHTpONb M OUeHKA  pe3ynbTaTOB  OCBOEHMSI  Y4YeBHOM  AWUCLMNIUHDI

OCYLLeCTBNSETCA MNpenojaBaTefieM B MNPOLECCE NPOBeAEHMS  MPaKTUYECKMX

3aHATMIA 1 nabopaTopHbIX paboT, TeCTUPOBAaHMS, a TakKXe BbIMONHEHNS

O6yl-la}0LLl|I/IMI/ICFI NHANBUNAYa/IbHbIX 38.,an|/||7|, MPOEKTOB, VICCI'IE,EI,OBaHI/II\/'I.

Pe3ynbTaTbl 06y4YeHUs DopMbl N METOAbI KOHTPONSA U
(oCBOEHHbIE YMEHUS, YCBOEHHbIE 3HAHUS) OLEHKW pe3y/sibTaToB 06yYeHUs
YMeHus:

KOMOGUHMPOBaHHbI: NMpakTU4ecKue
3aHATUA, peLLeHune 3a4ad,
TECTUPOBaHME,

KOHTpPO/bHasa pabora.

onpefenaTb: BaleHTHOCTb W CTeneHb OKucneHns KoMOWHMPOBaHHbIN: NpakTUYecKue
XUMUYECKUX 3/1EMEHTOB, TUM XUMWYECKOW CBA3M B 3aHATUSA, PeLLUeHMe 3adau,
COE[JMHEHUAX, 3apsaf  WOHa, XapakTep cpedbl B TECTUPOBaHME,

BOAHbIX pacTeopax HeopraHn4eckunx M KOHTpO/NbHaa paborta.
OpraHM4yecknx  COeAMHEHWH, oKucnuTen  Mu

BOCCTAHOBUTENb, MPUHAA/EXKHOCTb  BELEeCTB K

pasHbIM KfaccaM HeopraHW4yeckKmx v opraHNYyecKunx

COeANHEHNI

XapaKTepun3oBaTb: 3/IEMEHTbl Ma/biX MepuofoB No KoMOUHMPOBaHHLIN: NpaKTUyecKune
MX nonoxeHuto B lMepuogmyeckoit cucteme AWM. 3aHATUA, pelueHMne 3agad,

HasblBaTb: N3YYeHHbIe BelLecTBa no
«TPUBMANbHO» unm MEXAYHapOoLHOA
HOMeHKnaType
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MeHpgeneeBa;  06WMe  XMMUYECKMe  CBOIACTBA
MeTanfoB,  HEMETa//IOB,  OCHOBHbIX  KaccoB
HEOpraHMYeckKUxX W OpPraHUYeckuxX COeAMHEHMWIA;
CTPOEHME W XUMWYECKMEe CBOMCTBA W3YyYEHHbIX
HeopraHMYyecknx 1 OpraHNYecknX CoeuHeHNM
06BACHATL: 3aBUCMMOCTb CBOWCTB BELLECTB OT WX
cocTaBa W CTPOEHMSs, NPUPOLY XMMMWUYECKON CBA3N
(noHHoOR KOBa/IeHTHOW, MeTa/In4YeCKo 7
BO/JOPOAHOI), 3aBMCUMOCTb CKOPOCTU XMMMUYECKOW
peakuuy 1 NONOXEHNEe XMMUYECKOr0 paBHOBECUS OT
pa3Nn4YHbIX PaKTOpPOB;

NPOBOANTL: CaMOCTOATE/NbHbIA MOUCK XUMUYECKOW
nHopMauMM € UCMOMb30BAHWEM  Pa3INYHbIX
NCTOYHWKOB (Hay4HO-NoONyNAPHbIX N3LaHW,
KOMMNbIOTEPHbIX 6a3 AaHHbIX, pecypcoB HTepHeTa);
MCNONb30BaTb KOMMbIOTEPHbIE TEXHONMOTUN  AN1A
06paboTKM 1 nepegayn XMMUYECKON MH(opmaLmn 1
ee NpeACTaB/IeHNs B Pa3INYHbIX

(hopmax;

CBA3bIBaTb: W3YYEHHbI MaTepuan CO  CBOeii
NpotheccnoHanbHON AeATeNbHOCTBIO;

NCNoMb30BaTb MPUOOPETEHHbIE 3HAHUS U YMEHUSA B
NPaKTUYecKON  [eATeNbHOCTM M NOBCEAHEBHON
XU3HU:

- pna OOBACHEHUA  XUMUYECKUX  SIBNEHWIA,
npoucxogsawmx B npupoge, ObITy ©U  Ha
MPOU3BO/CTBE;

- ofpefeneHns  BO3MOXHOCTU npoTeKaHus
XVMUWYECKMX MpPeBpaLLEHNA B PasfIMUHbIX YCI0BUAX
1 OLEHKMN UX NOCNeACTBUIN;

- 9KONOTMYecKM  rpaMOTHOrO  MOBefeHUs B
OKpyXatoLLeit cpefe;

- OUEHKM B/MSHUA XUMWUYECKOrO 3arpsisHeHus
OKpY)atolleil cpefbl Ha OpraHuW3M YesoBeka U
ApYTue XuBble OpraHn3Mbl;

- GesonmacHoro obpaleHus € ropoYMMKU U
TOKCUYHBIMX  BellecTtBaMuM 1M nabopaTopHbIM
06opyoBaHNeM;

- NPUroToBEHUA pacTBOpOB 3afjaHHO
KOHLeHTpaLmm B BbITY U Ha NPON3BOACTBE;
KPUTUYECKON OLEHKN [OCTOBEPHOCTU XUMWUYECKOM
NHopmaLmn, nocTynaroLle 3 pasHbIX
NCTOYHUKOB.

pewiatb: pacyeTHble 3afjayM N0  XUMUYECKUM
(hopMynam 1 ypaBHeHUAM;

BaXXKHEMLLUNE XMMUYECKUE TMOHATUSA: BeELWeCcTBO,
XUMMNYECKNI 3NIEMEHT, aTom, MOJIEKYNa,
OTHOCWTE/IbHbIE aTOMHast M MOMIEKYNSPHas Macchl,
WOH, anioTponus, WM30TOMbl, XUMUYeCKas CBA3b,
3NEKTPOOTPMLATENbHOCTb, Ba/leHTHOCTb, CTEMeHb

TecTMpoBaHMe,
KOHTPO/IbHas paboTa.

KOMOMHUPOBaHHbIN: NpakTU4eckue
3aHATUSA, peLLeHmne 3aaad,
TecTupoBaHue,

KOHTpO/IbHasa paboTa.

NHavBMAayanbHbIA: NpoeKTHas
(nccneposatenbckas paboTa).

pynnoBasi: 3ac/yLiMBaHune pedepaTos.

KoMOGMHUpOBaHHbIN: peLleHne 3a4ay;
KOHTpO/IbHasa paboTa

KoMOMHUPOBaHHbIN: NpakTU4eckue
3aHATUSA, peLLeHmne 3aaad,
TecTupoBaHue,

KOHTpO/bHasa pabora.
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OKWUCNeHWsl, MONb, MONAPHAasA Macca,
06bem rasoobpasHbIx BELLeCTB, BelllecTBa
MONEKYNAPHOro W HEMOJIEKY/IAPHOTO  CTPOEHWS,
pacTBopbl, 3NeKTpoNuUT n HeaNeKTPoNuT,
3NEKTPONIMTUYECKAA AMccoumauns, OKUCIUTENb U
BOCCTaHOBMUTENb, OKMWC/IEHWEe W BOCCTaHOB/NEHWE,
TennoBoiN 3hMeKT peakummn, CKOPOCTb XUMUYECKOM
peakuun,  KataamMs,  XMMWYECKOe  paBHOBECUe,
YrNepoAHbll  cKenet, (YHKUMOHAaNbHas rpynna,
N30Mepus, romMosorus;

OCHOBHbIE 3aKOHbl XUMWW: COXPaHEHUs Macchl
BELLeCTB, MOCTOSAHCTBA cocTaBa BELLeCTB,
Mepuogmnyecknin 3akoH [./1. MeHgeneesa;

MONSAPHBbI

OCHOBHble TEOPUN XUMUM; XUMUYECKON CBSA3N,
3NEKTPONIMTUYECKO  AnccouMaluM,  CTPOEHUS
OpPraHNyYecknx 1 HEOPraHNYeCcKMX COeMHEHNIA;

Ba)KHelLLMe BeLLecTBa U MaTepumanbl: BakHeLmne
MeTa/l/ibl WU CMNaBbl; CepHas, CoMdHasA, as3oTHad W
YKCYCHas KWCNOTbl; GnaropogHble rasbl, BOLOPOL,
K1CNopog, rasioreHsi, LLeoYHble
MeTal/ibl;0CHOBHbIe, KUC/IOTHble U am{oTepHble
OKCUAbl W TUAPOKCUAbI, LUENOYU, YINeKUCbIA W
yrapHblii rasbl, CEPHWUCTbIA Tra3, ammuak, BOJa,
NPUPOAHBIA ra3, MeTaH, 3TaH, 3TU/IEH, aueTW/eH,
XJI0pUA, HaTpUsA, KapboHaT M rmapokKapboHaT HaTpus,
KapboHaT u Qocgar Kanbums, 6eH301, MeTaHoN U
3TaHO/,  CNOXHble  3(MPbl,  XWPbl,  MblIa,
MOHOcaxapuapbl (rKo3a), aucaxapuibl (caxaposa),
nonucaxapuapl (Kpaxman u Uennnosa), aHwuIuH,

aAMWHOKWNCNOTHI, 6enku, NCKYCCTBEHHbIE n
CUHTETUYECKMNE BOJIOKHA, Kay4yyKu, MacTMacchbl;
npasunna TEXHUKN 6e30MacHOCTM npu

MNcnob30BaHNN XMMNYECKNX BELLIECTB.

KOMOMHUPOBaHHbIN: NpakTU4eckue
3aHATUSA, peLLeHmne 3aaad,
TecTMpoBaHue,

KOHTpO/bHasa pabora.
KOMOMHUPOBaHHbIN: NpakTU4eckue
3aHATUSA, peLLeHmne 3aaad,
TecTupoBaHue,

KOHTpO/IbHas paboTa.
KoMOMHUPOBaHHbIN: NpakTU4eckue
3aHATUSA, peLLeHmne 3aaad,
TecTupoBaHue,

KOHTpO/bHasa pabora.

21



