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1. MACHIOPT PABOYEM ITPOT'PAMMBI YUEBHOM JJUCHUTLTAHBI
XUMUs

1.1. O6saacTb npuMeHeHus1 padoyveil MPOrpaMmbl
PaGouast mporpamma yueOHOUM mucuuriuiuHbl siBisiercss yactbio I[IIICC3 mo
cnenanbHocTsaM CIIO
21.02.05 3eMenbHO-UMYIIIECTBEHHBIE OTHOIICHUS
35.02.07 Mexanu3ainus ceabCKOro X035MCTBa,
35.02.08 DnexkTpudukanys U aBTOMaTHU3AIHS CEIIBCKOTO XO3SMCTBA,
23.02.03 TexHuueckoe OOCITYy)KHMBaHHWE M PEMOHT aBTOMOOWJIHBHOTO TPaHCIIOPTA,

09.02.05 [Mpuknagnas uadopmaTrka (10 OTPACIISAM).

1.2. Mecrto yuyeOonou nucuuniunsl B [IIICC3:

B yueOHOM miaHe yyeOHas JUCHUILIMHA «XUMHUS» BXOJUT B COCTaB LIUKJIA
001eo0pa3oBaTeNbHbIX YYEOHBIX AMCLMIUIAH, MpPEIIaraeéMblx 00pa30oBaTEIbHBIX
obnacren

1.3. leau u 3a7a4u y4eOHOM AUCUMILIMHBI — TPe0OBaHUSA K pe3ybTaraM
OCBOCHUS Y4eOHOM NUCIHUILIMHBI:

Conepxxanne mnporpamMmsl  «XHMHSD»  HAOpaBI€HO Ha JOCTHXKEHHE
CIEIYIOIINX 1eJIe:
-popmupoBaHue y oOyyaroluXcsi YMEHHUSI OLEHUBATh 3HAYUMOCTh XMMHUYECKOTO
3HAHMS IS KOKJOTO YEJIOBEKA;
-popmupoBaHue y oOyyarolUXCsl LIEJOCTHOTO MPEJCTABICHUS O MHUPE U POJHU
XUMHUH B CO3JJaHUU COBPEMEHHOW €CTECTBEHHO-HAYYHON KapTUHBI MHUPA;
YMEHHSI OOBSICHATh OOBEKTHl U MPOIECCHl OKpPYKaIoIIEeH AeHCTBUTEIbHOCTH:
IIPUPOIHOM, COUMAIIBHOM, KYJIbTYPHOM, TEXHUYECKON CPEIbl, UCITONb3YS IS 3TOTO
XUMUYECKUE 3HAHMUS;
-pa3BUTHE y OOy4YalIIMXCAd YMEHUU pa3nuyaTh (DAKThl U OLUEHKH, CPAaBHHBATh
OLICHOYHBIE BBIBOJIbI, BUJIETh UX CBSA3b C KPUTEPUSIMH OLIEHOK U CBSI3b KPUTEPHUEB C
ONpENENICHHOW CHUCTEMOM IeHHOCTe#, QopMynupoBaTh U  00OCHOBBIBATh
COOCTBEHHYIO MO3UIIUIO;
-npuoOpeTeHrne 00y4aroIMMUCS OTbITa pa3HOOOPA3HON eI TeIbHOCTH, TO3HAHUS
Y CaMOTIO3HAHUS; KIIFOUEBBIX HABBIKOB, UMEIOLUX YHUBEPCAJIBbHOE 3HAUCHUE IS
pa3iMyYHBIX BUAOB JCSITENBHOCTH (HABBIKOB pELICHUS MpoOJieM, NPUHATHSA
pelIeHuii, TouCcKa, aHajau3a W o0paboTku uWHOOpPMAIUU, KOMMYHUKATHBHBIX



HABHIKOB, HAaBBIKOB HM3MEPEHUH, COTPYIHHUYECTBa, O€30MacHOT0 OOpaIeHUs C
BEIIIECTBAMH B ITOBCEAHEBHOMW JKU3HHU).
OcBoeHHE coONepKaHUSI YUEOHOW JUCIMIUIMHBI «XUMHSD», O0OeCreunBacT
JTOCTHXXCHUE CTYJICHTAMH CIICAYIOIINX PE3yJIbTaTOB:

® JIMYHOCTHBIX

- YyBCTBO TOPAOCTH U YBAXXEHHS K MCTOPUU U JOCTHKEHUSM OTCYECTBEHHOU
XUMHYECKON HAyKH; XMMHUYECKH TPaMOTHOE MOBEACHUE B MPO(PECCHOHATBHON
JESTEIbHOCTH U B OBITY TpH OOpalleHud ¢ XMMHYECKHMHU BEIIECTBAMHU,
MaTepUaJlaMU U IIPOLIECCAMU;

- TOTOBHOCTbH K MPOJIOJDKEHUIO 00pa30BaHUs U TMOBBIINICHUS KBaTU(UKALUU B
n30paHHON pOoecCHOHAIBHON AESITENbHOCTH U O0BEKTUBHOE OCO3HAHUE POJIU
XMUMHUYECKHUX KOMIIETEHIUH B 3TOM;

- YMEHHME HCIOJb30BaTh JOCTH)KEHUS COBPEMEHHOM XUMHUYECKOW HAyKU U
XUMHUYECKUX TEXHOJOTUHN JJIsl TIOBBIMIEHUS COOCTBEHHOTO MHTEIJIEKTYaJIbHOTO
pa3BUTHS B BEIOpaHHOM NIPpOo(decCuOHATBLHOM JIeSITEIbHOCTH;

¢ MCTAIIPCAMCTHBIX

- WCIOJIb30BaHUE Pa3IUYHBIX BHJIOB IT03HABATEIHHOW JESITCIIBHOCTH U
OCHOBHBIX WHTEJUICKTYaTbHBIX orepanu (TTOCTaHOBKH 3a/1a4w,
dbopMyIUpOBaHUSl THUIIOTE3, aHalU3a M CHUHTE3a, CpaBHEHHUsA, OOOOIIEHUS,
CHUCTEMATHU3AllMH, BBISIBICHUS TPUYMHHO-CICACTBEHHBIX CBS3CH, IOWCKA
aHaJoroB, ()OPMYIMPOBAHMS BHIBOJOB) IS PEIICHHS IOCTABJICHHOW 3aJadH,
NPUMEHEHUE OCHOBHBIX METOJOB TO3HaHUs (HAOMIOIEHUS, HAY4YHOIO
OKCIIEPUMEHTA) JJIi U3YYCHUS PA3IMUHBIX CTOPOH XUMHYECKHUX OOBEKTOB H
MPOIIECCOB, C KOTOPHIMU BO3HUKAE€T HEOOXOJUMOCTh CTalKMBaThCS B
npodeccruoHansHo chepe;

- HCIIOJIb30BAHWE PA3JIMYHBIX MCTOYHUKOB JJIA IMOJYYCHUS XUMHUYECKON
nH(popMaruu, yMEHHUE OLICHUTH €€ JIOCTOBEPHOCTD JIJISI TOCTHIXKEHUS XOPOIINX
pe3yJbTaToB B IIpodeccroHalbHOM cdepe;

® MPEAMETHBIX
- ¢c(OpMHUPOBAHHOCTH MIPEACTABICHUN O MECTE XMMHUHU B COBPEMEHHOM HayUYHOU

KapTUHE MHpa; IOHUMaHHE pOJIM XUMUU B (POPMUPOBAHUU Kpyrozopa u
(YyHKUIHMOHAJIBHOW TPaMOTHOCTH YeJIOBEKa JIJIsl PEIICHUsI MPAKTUYECKUX 3a/1a4;

- BJIQJICHUE OCHOBOIOJATAIOIMIMMUA XHUMUYECKUMHU TOHATUSIMHU, TEOPUIMH,
3aKOHAMHA W 3aKOHOMEPHOCTSIMHM; YBEPEHHOE IOJIb30BAHUE XUMHUYECKOU
TEPMHUHOJIOTHEN U CUMBOJIUKOM;

- BJIaJACHHUC OCHOBHBIMHM MCTOJdMH HAYYHOI'O IIO3HAHHUSA, HCIIOJIbB3YCMBIMHU B
XUMUU: H&6J’IIO)ICHI/ICM, OIMUCaHUuCM, H3MCPCHUCM, OKCIICPUMCHTOM, YMCHHUC
06pa6aTI)IBaTB, 00BACHATH PE3YJIbTAThI HIPOBCACHHLIX OIILITOB M ACJIATH BBIBOIbBI;
TOTOBHOCTh M CIIOCOOHOCTH NPpUMCHATH MCTOJABLI IMO3HAHMA IIPpU PCIICHHU
IMPAaKTHYCCKUX 3a7a4;



- c()OPMHUPOBAHHOCTb YMEHHS JaBaTh KOJIUYECTBEHHBIC OIICHKH U MPOU3BOIUTDH
pacueTsl [0 XUMUYECKUM (POpMyJIaM U YPaBHEHUSIM;

- BJIAACHHUC IIpaBUJIaMH TCXHUKHU 0e301acHOCTH IIpHu UCIIOJIb30BAHUHN XUMHUYCCKUX
BCHICCTB,

- chOpMHPOBAHHOCTh COOCTBEHHOW TO3UIIMU IO OTHOIICHWUIO K XUMHUYECKON
nH(pOpMaIuH, OTydaeMOl U3 Pa3HbIX HCTOYHUKOB.

1.4. PekomenayemMoe KOJIMYECTBO YAaCOB HA OCBOCHHE padoyveil MpOrpaMmbl
yueOHOM TUCHMIJIMHBI:

MaKCUMaJbHOW y4eOHOW Harpy3ku oOydaromerocss 114 dgacoB, B TOM
qrCIIe:
00s3aTeNIbHON ayAUTOPHOM yueOHOM HArpy3Ku oOydaromnierocs: 76 4acos;
CaMOCTOSITENFHOM paboThl oOyuatomierocsi 38 4acos.

2. CTPYKTYPA U COJAEP)KAHUE YUEBHOM JJUCIHUILIUHBI

2.1. O0bem yueOHOM QTUCHMILUIMHBI M BHAbI Y4e0OHOH padoThI

Bup yueOHo# padoThl Oo0bem
4acoB

MaxkcumasnbHasi yueOHasi HArpy3Ka (Bcero) 114
Oo0s3aTesIbHAs ayAUTOPHAs y4eOHAasi HATPY3Ka (BCero) 76
B TOM YHCJIE:

1ab0paTopHbIe pabOTHI 24

MPAKTUYECKUE 3aHATHS 22
CamocrosiTesibHas padoTa o0yuawierocs (Bcero) 38

Umoecosas ammecmayus 6 hopme ougpghepenyuposannoeo 3auema — 2 cemecmp




2.2 TemaTu4yecKuil IJIAH U COAEPKAHNE Y4eOHOM AUCHUIITHHBI « XUMUS»

Haumeno
BaHHe pa3/ie/ioB

H TeM

Conep:xanue yueOHOTro MaTepHaJia

O0LeM

acoB

YpoBeHb

OCBOCHHUHA

1

Pazpea 1.

OO01mmas u HeopraHu4YecKasi XUMUS

Tema 1.1.

OCHOBHBIE TTOHSITUSA U 3aKOHBI

Jlexumsi. OcHOBHbIE NMOHATUA XuMuHU. BemectBo. Atom. Monekyna. XuMuyeckuii
anemeHT. Ayutorponus. [Ipocteie u cioxxHble BemecTBa. KauecTBEHHBIN U KOJMYECTBEHHBIN
COCTaB BEIIECTB. XHUMHYecKHe 3HaKu U (opmynbl. OTHOCUTENbHBIE AaTOMHas U
MOJIEKYJIIpHAst Macchl. KonnuecTBo BeMeCTBA.

OcHoBHBIE 3aKOHBI XUMHHM. CTeXxHOMeTpusi. 3aKOH COXPAHEHHS MacChl BEIIECTB.
3aKOH TMOCTOSIHCTBA COCTAaBa BEIECTB MOJICKYJISIPHOM CTPYKTYpbl. 3akOH ABOrajpo u
CIIEACTBHUS X HETO.

1.2

[Ipaktuueckas padorta. I[lopsnok pabOThl B XMMHUYECKON JTaOOpaTOpUM M TEXHUKA
OesomacHocTH. XHWMHUecKas Tocyna U JabopaTopHoe oOopymoBaHHe. BxomaHoe
TECTUPOBAHUE.

Crexuomerpuueckue pacueThl. PacueTHble 3aaul Ha HAXO0XKJIEHUE OTHOCHUTEIbHOU
MOJIEKYJISIPHOM Macchl, ONpEesIeHne MAacCOBOM JOJIU XUMHUYECKUX AJIEMEHTOB B CJIOKHOM
BELIECTBE.

2.3

CamocTrosrenbHas pabora oOydaromuxcsi. ArperaTHbleé COCTOSIHUSI BEILLECTBAa: TBEPAOE
(kpucTamuyeckoe 1 aMoppHOE), KHUJIKOE U Ira3000pa3Hoe.
Pazmmuns MCKAY CMCCAMU U XUMHUYCCKUMU COCANHCHUSAMU

2.3

Tema 1. 2.

Hepuoauveckuii 3akoH u Ilepuoamyeckasi cucreMa XMMHUYECKHUX 3JIEMEHTOB
JA.A. MeHnaeneeBa U CTpOeHHE aTOMA

Jlexuus. Otkpeitue .M. MenneneeBeiM Ilepuonnueckoro 3akoHa. Ilepnonnuecknit
3akoH B ¢opmynupoBke [I.V. MenneneeBa.CoBpeMeHHas GopMyJIHpOBKa MEPUOIUIECKOTO
3aKOHA. 3HAUEHUE NEPUOAMYECKOr0 3aKOHA M TEPUOJUYECKOM CHCTEMBl XHMHUYECKUX

1,2




anemeHToB [[.1. MenneneeBa miis pa3sBUTHS HAayKU M ITIOHUMAaHUsS XUMUYECKOM KapTUHBI
MUpa.

[lepuonuueckass TabiuIa XUMHYECKHX 3JEMEHTOB — TIpaduueckoe OTOOpakeHHe
nepuoandeckoro 3akoHa. CTpyKTypa NEpUOIUYECKON TaOIULbl: MEepHOoAbl (Majible |
0oJbIIKe), TPYNIBI (TIaBHAS U TOOOYHAs).

Ctpoenne aroma u nepuoandeckuii 3akoH [[.M. MenneneeBa. ATOM — ClOXKHas
gactuna. Sapo (MpOoTOHBI M HEUTPOHBI) W 3JEKTPOHHAas obosouka. M3ortombl. CtpocHme
ANEKTPOHHBIX 000JOYEK aTOMOB 3JEMEHTOB MabIX MNepuofoB. OCOOEHHOCTU CTPOCHUS
ANEKTPOHHBIX 00O0JOYEK aTOMOB AJIEMEHTOB OOJIBIIUX MEPUOJOB (IIEPEXOMHBIX IEMEHTOB).
[Toustue 06 opOuransx: S-, p- u d-opOuTamu. DIEKTPOHHBIE KOH(PHUIYpAI[MH aTOMOB
XUMHUYECKUX JJIEMEHTOB.

ITpakTnyeckoe 3ansaTue. CocTaBieHUE HIEKTPOHHBIX (OPMYI U 3JIEKTPOHHBIX CXEM
3JIEMEHTOB neproaudecko cucremsl .M. MenzaeneeBa u XxapakTepucTuKa UX CBOMCTB.

2.3

CamocTtosaTenbHas pabora oOydaromuxcs. Jloka3arenbCcTBa CIIOKHOCTH CTPOCHHUS
aToMa: KaTOJHBIC W PEHTTEHOBCKHE Iy4H, (POTOIPPEKT, paguoaKTHBHOCTb, IJICKTPOIIU3.
KopnyckynspHo-BOTHOBOH Ayann3M YacTHUI] MUKPOMUDA.

2.3

Tema 1.3.

CTpOCHHe BelIECTBA

Jlexums. MonHas Xumudeckas CBsi3b. KaTHOHBI, MX 0OOpa3oBaHHE H3 aTOMOB B
pe3yibTaTe Mpolecca OKUCICHUs. AHUOHBI, UX O0pa3oBaHME U3 aTOMOB B pe3yJbTare
npoiiecca BoccTaHOBJIEHMs. MoHHas CBsI3b, KaKk CBSI3b MEXJIYy KaTHOHAaMHM M aHUOHAMH 3a
CYET AJIEKTPOCTATHUECKOTO pUTshKkeHus. Kimaccudukaius HOHOB: IO COCTaBy, 3HAKY 3apsfa,
HAJIMYHUIO THIIPATHON 000104yKku. MloHHBIE KpucTamndeckue pemeTku. CBocTBa BEIIECTB €
MOHHBIM THIIOM KPUCTAJTHYECKOM PEIIeTKH.

KoBanentHas xumudeckas cBsi3b. MeXxaHU3M 00pa3oBaHUs KOBAJIEHTHOH CBS3U
(0OOMEHHBIN M TOHOPHO-aKIENTOPHBIN). DIEKTPOOTPUIIATEIHHOCTh. KOBasIeHTHBIE MOJsIpHAas
U HenojspHas cBs3u. KpaTHOCTh KOBaJEHTHOW CBSI3UM. MOJNEKyIsIpHblE M aTOMHBbIE
KpUcTajuinueckue pemerkn. CBOWCTBa BEHIECTB € MOJICKYJISPHBIMA W aTOMHBIMU
KPUCTAJUTMYECKUMU PEIIETKaMHU.

Merammueckass  cBsizb.  MeTauiueckass — KpUCTAUIMYECKass — pelieTka |
MeTaJInuecKass XuMudeckas cBsa3b. Ouznueckre cCBOMCTBA METAJIIIOB.

Jleknusa. ArperaTHble COCTOSIHUA BEIIECTB U BOAOPOJIHAS CBA3b. TBEpoe, )KUIAKOE U
ra3oo0pa3Hoe cOCTOsIHUSA BemlecTB. [lepexo BemecTBa U3 0JTHOTO arperaTHOrO COCTOSIHUS B
npyroe. BogopoiHas cBA3b.

Uucteie BemectBa W cMmecH. llomsarme o cMecu BelmiecTB. [ OMOreHHBIE U
rereporeHHsie cMecu. CocTaB cMeceil: 00beMHass U MaccoBasi O KOMIIOHEHTOB CMECH,
MaccoBas J10JIisl IPUMECEH.

1.2




Hucnepcusie cuctembl. [lonstue o nucmepcHoit cucreme. [lucmepcuas ¢asza u
nucriepcuoHHas cpena. Knaccudukanms nucnepcHbix cucteM. IloHsATHE O KOJUIOMAHBIX
CUCTEMAX.

JlaGoparopHasi paborta. IlpuroroBieHue cycrneH3uM KapOOHaTa KaibliUi B BOJE.
[Tonmyyenue smynbcuu macia. Iloaydenne sMmynscun OeH3071a.

2.3

CamocrostenpHas pabora oOy4aromuxcs. [lomspHOCTD CBA3M W TOJSPHOCTH
Monekynbl. Konnencanusa. Tekydects. Bosronka. Kpucrammmzarmus. CyOnumanus u
necyonumanus. AHOMaTUN (PU3MYECKUX CBOMCTB BOIBL. JKuakue kpucramisl. MuHepaibsl U
TOPHbIE MOPOJbl KaK HPUPOAHBIE CMECH. OMYJIbCUU M CYCHEH3MHM. 301 (B TOM 4YHCIE
a’po3oiin) u renu. Koarynauus.

2.3

Tema 1.4.

Boaa. PacTBopbl. DieKTpoMTHYECKAS U CCONUAUSA

12

Jlexums. Bonma. PactBopbl. PacTtBopenne. Boma kak pactBoputens. PacTBopuMOCTb
BeniecTB. HacblllleHHbIE, HEHACBHIICHHBIE, IIEPECBHIEHHBIE PAacTBOPBHL. 3aBUCUMOCTH
PacTBOPUMOCTH I'a30B, KHUJIKOCTEH U TBEPJBIX BEIIECTB OT pa3IMuHbIX (akTOpoB. MaccoBas
7107151 pACTBOPEHHOI'O BEIIECTBA.

Jlexuus. DIEeKTpOIUTHYECKAs AMCCOLUALUA. OJIEKTPOIUTBI M HEDJIEKTPOJIUTHI.
3JICKTpO.HI/ITI/I‘ICCKa$I Jucconuanui. MexaHNU3MBI 3JICKTp0JIHTH‘-IGCKOI>i Juccomuanuuy 1A
BCUICCTB C PasiInIHbIMU TUIIaMu XUMHYECKOM CBA3U. FI/II[paTI/IpOBaHHBIG u
HCTUAPAaTUPOBAHHLIC HOHBI. CreneHb BHGKTpOHI/ITI/I‘-IeCKOf/'I Jucconuanuu. CuilbHBIE U
ciabble IeKTposnThl. OCHOBHBIE MOJIOKEHHSI TEOPUU NIEKTPOIUTUYECKON JUCCOLUALNH.
KucnoTsl, OCHOBaHMSI U COJIM KaK 3JIEKTPOJIUTHIL.

1.2

JlaGopaTtopHast pabota. [IpuroroBnenue pacTBopa 3aJlaHHON KOHIIEHTPAIIUU
JlaboparopHas padota. Peakuuu, uaymue ¢ oOpa3oBaHHEM OCa/iKa, ra3a M BOJIBI.

2.3

CamocrosrtenbHas pabora obyvaromuxcsa. Kpucramnorunparel. [IpumeHenne Bojbl B
TEXHUUYECKUX LesX. JKecTKOCTh BOJABI U CIOCOOBI €€ yCTpaHeHHs. MuHepajlbHble BOJIBI.
Pemenue 3a1a4 Ha MacCOBYIO JIOJIFO paCTBOPEHHOT'O BELIECTBA

2.3

Tema 1.5.

KJIaCCI/I(l)I/IKaIII/IH HEOPraHu4eCKUuX coeIUHEHNH 1 UX CBOMCTBa

15

Jlexuus. Kucnotel n ux cBoiictBa. KMCIOTBI Kak 3JEKTPOJIUTHI, UX Kiaccu(uKanus
[0 pa3IWYHBIM MpHU3HAKaM. XHUMHYECKHE CBOWCTBA KHCIOT B CBET€ TEOpHUH
NIEKTPOIUTHYECKON nuccormanuu. OCcOOEHHOCTH B3aUMOJCHCTBUS KOHILIEHTPUPOBAHHOMN
CEpHOI 1 a30THOM KHUCIOT ¢ MeTayulaMi. OCHOBHBIE CITOCOOBI TOyYEHUS! KUCIIOTHI.

OcHoBanust U ux cBoiictBa. OCHOBaHUS KaK 3JIEKTPOJIMTHI, UX Kiaccu(UKalus 1o
pa3IMYHBIM ~ MPHU3HAKAM. XHMHYECKHE CBOMCTBA OCHOBAHMII B CBETE€ TEOPHUH

1.2




3JIEKTPOJIUTAYECKON Auccouranuvu. Pa3nokeHue HepacTBOPUMBIX B BOJE OCHOBAHUIA.
OcHOBHBIE CTIOCOOBI MOTYYEHUST OCHOBAHUH.

Jlexuus. Comu u ux coiictBa. Conu Kak 31eKTpoiuThl. COlaM CpeiHue, KUCHbIE U
OCHOBHbIE. XMMUYECKH CBOMICTBA COJIEH B CBETE€ TEOPUM AJIEKTPOIUTUUECKON TUCCOLUALIUU.
Crnioco0plI nostyuenus coseit. 'maponus cosei.

Oxcugpl ¥ ux cBoiictBa. ConeoOpasyiolnme U Hecolaeo0pa3yrole OKCUIBL.
OcHoBHbIE, aM(DOTEPHBIE M KUCIOTHBIE OKCHU/IBI. 3aBUCIMOCTh XapaKTepa OKCHJIA OT CTEIICHH
OKHUCJIeHHs oOpa3yollero ero Meramia. XHUMHYECKHe CBoicTBa okcuaoB. [lomydenue
OKCHJIOB.

JlaGoparopHas pabora. HcnobiTaHue pacTBOPOB KHUCIOT  HMHIUKATOPAMHU.
B3anmoneiicTBre MeTaninoB ¢ KUCIOTaMu. B3anMoOIEMCTBHE KUCIOT ¢ OKCUAAMU METAJUIOB.
BiaumopeiicTBue KUCIOT ¢ OCHOBaHUAMHU. B3anmoeiicTBie KICIOT ¢ COSIMHU.

HcnbiTanue pacTBOpOB IIENOYEH HMHAMKATOpaMH. B3amMoneicTBHe IIenoden ¢
consiMu. Pa3ioxeHne HepacTBOPUMBIX OCHOBAHUIA.

JlabopaTtopHas pabota. ['nposn3 coneit pa3Iin4yHoro TUIA.

2.3

Ilpaxmuueckoe 3anamue Konwmponvuasa paboma no memam OCHOBHBIE MOHATHS U
3akoHbl. llepuogmueckuii 3akoH n [lepuoguyeckas cucremMa XMMUYECKUX 3j1eMeHTOB J[.M.
MenpeneeBa HW  CTPOEHUE aTOMA. Ctpoenue BelecTBa. Boma. PactBopbl.
ONEKTPOIUTHYECKAS JUCCOLUALUA. Krnaccudukaimss HeopraHMYecKuX COCJUHEHUH WU
HXCBOMCTBA.

CamocrositennbHass pabora oOydaromuxcs. Vcmonb3oBaHHME CEpHOM KHUCIOTHI B
MPOMBIIITICHHOCTH. EjKue mienoun, uX MCHOJb30BaHUE B MPOMBIIUIEHHOCTU. ['amieHas u
HeraieHasi H3BeCTh, €€ IPUMEHECHHE B CTPOUTEIILCTBE. [ UTIC U anebacTp, TUTICOBAHHUE.

2.3

Tema 1.6.

XuMHYeCKHe peaKkunu

Jlexuus. Knaccugukanus XuMu4eckux peaxkiuii. Peakiium coenHeHns, pa3noxKeHus,
3aMeneHusi, oomena. Karanutnueckue peaxiuu. OOpaTuMble U HeoOpaTHUMbIE pEaKIUu.
I'oMoreHHbIE U reTEpOreHHbIE peakUuu. JK30TEPMUUYECKHE U HHAOTEPMHUUYECKUE PEAKIIUH.
TennoBoii 3¢ ekt xumuueckux peakuii. TepMoXxuMuyecKkue ypaBHEHUS.

OKHCINTENBHO-BOCCTAHOBUTENbHBIE peakiuu. CreneHb okucieHus. OKUCIUTENb U
BOCCTaHOBIEHHE. BoccraHoBuTens M okucieHue. MeToj 3JI€KTpOHHOro OanaHca s
COCTaBJIEHUS YPABHEHUM OKHUCIUTEIBbHO-BOCCTAHOBUTEIbHBIX PEAKIINM.

1.2

JlaGopartopnass ~ pabota. OKuHCIHUTENbHBIE CBOWCTBAa IE€pMaHraHarta Kaius B
pasnuuHbIX cpenax. Peakius 3amelieHHs MEAM Kelle30M B pacTBOpPE MEJHOrO Kymnopoca.

2.3
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3aBI/ICI/IMOCTB CKOpOCTI/I B3&PIMOI[CI>1CTBHSI COHHHOfI KHUCJIOThI C MCTaJlJlaMH OT HUX HpI/IpO,Z[BI.
3aBHCUMOCTh CKOPOCTH B3aMMOJEHCTBUS IMHKA C COJISTHOM KMCJIOTOM OT €€ KOHIIEHTPAIlUH.

CamocrosarenbHass pabora oOyuatommxcsi [anpBaHOIIacTMKA.  3aBHCHMOCTB
cKopocTH B3aumoiercTBus okcuaa Meau(ll) ¢ cepHoit kuciaoToi OT TeMieparypsl.

2.3

Tema 1.7.

MeTajiibl 1 HEMETAJLIBI

14

Jlexiusi. Metamibl. OcOOEHHOCTH CTPOEHUS aTOMOB M KpucTayioB. dusuueckue
cBOWcTBa MeTauioB. Knaccudukaiys METa/uIoB MO Pa3juYHBIM TpU3HAKaM. XHMHUYECKUE
CBOWCTBA METAJJIOB. DJICKTPOXUMUUYECKUIN Pl HANPSHKECHUH METAIIIOB. MeTamoTepMus.

OOmme  crmocoObl  TWOJMy4YeHUss ~ MeTauioB.  lloHsATHE O  METaJUIypruu.
[Iupomeramnyprusi, TUAPOMETALIYPruss U d3jekTpomeTtautyprus. CriaBel 4YepHbIE U
LIBETHBIEC.

Jlexiusi. Hemeramnbl. OcoOGeHHOCTH CTpoeHHsl atomMoB. Hemeramnbl — mpocThie
BEIIECTBA. 3aBUCUMOCTh CBOMCTB TaJIOTEHOB OT MX MojoxkeHus B [lepuoanueckoil cucreme.
OKuCIUTENbHBIE M BOCCTAHOBHUTENIbHBIE CBOMCTBA HEMETAUIOB B 3aBUCHMOCTH OT HX
TIOJIOXKEHUS B PSTY AJIEKTPOOTPUIIATEITLHOCTH.

1.2

JlaboparopHas padota. [Tonmyuenue, cobupanue 1 pacrio3HaBaHUE ra30B.

2.3

JlaboparopHass pabGota. B3aumoneicTBue MeTalIOB € BOAOH, Cpa30aBICHHBIMU
KHCJIOTaMH, C KOHIIEHTPUPOBAHHBIMU KHCIIOTAMHU.

2.3

[IpakTuueckue 3ausaTHs. O3HAKOMIIEHUE C KOJUIEKIUEH py/. 3aKkalka U OTIYCK CTallu.
O3HaKOMJICHHE CO CTPYKTYPaMH CEporo M 0eJIoro yyryHa

2.3

CamocrositenpHass pabota oOydvaroruxcs. Koppos3usi MeranmioB: XuMudeckas |
AIEKTPOXUMHUYECKasl. 3aBUCUMOCTh CKOPOCTH KOPPO3UHU OT YCIIOBUW OKPY’KAOIIEH Cpeibl.
Knaccudukanuss koppo3und METAIOB MO pa3dudHBIM Tpu3HakaM. CrocoObl 3amuThl
METAJUIOB OT KOPPO3HH.

2.3

Paznen 2.

OPI'AHUYECKASA XUMUA

Tema 2.1.

OcCHOBHbIE TIOHATHSA OpPraHUYECKOW XUMHM Teopus CTPOEHUS OpPraHMYECKUX
COoeTMHEHUN

Jlexuusa. OCHOBHBIE TIOHATUS OpPraHUYECKOM XUMUM M TEOpHUsS CTPOEHUs
opraHu4eckux coennHeHnd. IIpenmer oprannueckoi xumuu. lIpupoaHble, HCKYCCTBEHHBIE
U CHUHTETHMYECKHE OpraHumdyeckue BeniecrBa. CpaBHEHHME OpraHMYeCKHMX BEIIECTB C
HEOpPraHn4eCKMMH. BaleHTHOCTh. XMMHUYECKOE CTPOEHUE KaK MOPSIOK COETMHEHUS! aTOMOB
B MOJIEKYJIBI 110 BAJICHTHOCTH.

Teopust crpoenuss opranumyeckux coenuHeHuit A.M. byrtnepoBa. OcHoOBHbIE
MOJIOXKEHUS TEOPUHM XUMUYECKOTo CcTpoeHus. M3omepus u uzomepsl. XumMuueckrue Gpopmysbl
Y MOJZICJIA MOJIEKYJI B OPTraHUYECKOM XUMHUH.

1.2
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Knaccudukanus opranndyeckux BemecTB. Knaccudukanusi BemecTB 1Mo CTPOCHUIO
YIJIEPOJHOrO CKeJeTa M HaJu4Mi0 (PYHKIMOHAIBHBIX TIpynn. ['OMOJIOTM M TOMOJOTHS.
Hauana nomenknarypsr IUPAC.

Knaccugukamuss peakumii B OpraHMYecKOd XWMUHU. Peaknum mpucoeanHeHUs

(rugpupoBaHMsl, TaJlOTEHUPOBAHUSA, TUIAPOTAJIOTEHUPOBaHUA, Truaparanuu). Peakuun
OTILEIJICHUs (JETUAPUPOBAHUSA, JETUAPOrAJIOreHUPOBaHUs, Jeruapartanuu). Peaxnuun
3ameleHus. Peakuuu nsomepusanuu.

[IpakTueckoe 3angaTue. M3roToBIeHUE MOAEIEH MOJIEKYJ OPraHUYECKUX BEILIECTB

2.3

CamocTtosTenpHas pabora oOyuaromuxcs. KpaTkwii o4epKk UCTOPUU Pa3BUTHS
OpraHM4ecKkord XuMuu. Butamusm u ero kpyuenue. 3Hadyenue teopuu A.M. byrinepoBa mis
Pa3BUTHS OPraHUYECKON XUMHUHM U XUMUYECKHUX MTPOTHO30B.

OcHOBHbIE HalpaBJieHUs pa3BUTHUs Teopun ctpoenus A.M. byrneposa. N3omepus
OpraHWYECKUX BEIIECTB U €€ BUAbl. CTPYKTypHAs U30MEPHs: MEKKIACCOBasi, YIIEPOIHOTO
CKeJeTa, MOJIOKEHHUs] KpaTHOW CBsi3u W (PyHKUMOHaNbHOU rpymmbl. [IpocTpancTBeHHas
M30MepHUs: TreoMeTpuueckas W onTudeckas. [loHsTHE acMMMETPUYECKOTO IIEHTpa.
buonoruueckoe 3HaueHUE ONTHYECKON M30MepHH. B3anMHOE BIUSHUE aTOMOB B MOJIEKYJIaxX
OpPraHUYECKUX BEIIECTB. DICKTPOHHBIC Y3(P(EKTH ATOMOB M ATOMHBIX TPYII B OPTaHUICCKUX

2.3

Tema 2.2

YrieBoaopoabl M UX NPUPOTHBbIE HCTOYHUKH

13

Jlexuus. Anxanel. ['omonoruueckuid psij, M30MEpUs U HOMEHKJIATypa aJIKaHOB.
XUMHYECKHE CBOMCTBAa ajkaHOB (MeTaHa, A3TaHAa): TOPEHHUE, 3aMEIECHUE, Pa3JIOKECHHE,
nerugpupoBanue. [I[puMeHeHne ankaHOB Ha OCHOBE CBOMCTB.

AnkeHbl. DTWUJIEH, €ro MOJy4YeHHe (IeruIpHUpOBaHUEM JTaHa, JEHOoJUMepu3aluen
NOJUATUWIIEHA). ['oMonorndeckuii psaa, M30MepHs, HOMEHKJIATypa aJKeHOB. XHUMHYECKUE
CBOMCTBAa STWJIEHA: IOpEHHE, KaueCTBEHHbIE peakiuu (oOeclBeUMBaHWE HOJIHOM BOJBI U
pacTBOpa INepMaHraHarta Kajus), rujapartanus, noiauMepusanus. IlpumeHeHue sTuieHa Ha
OCHOBE CBOWCTB.

Juensl n kaydyku. [loHsTHE O nHMEHax Kak YIJIEBOAOPOJAX € ABYMs JIBOHMHBIMU
cBm3siMu. CompspkeHHBIE JHEHBI. XUMUYECKHE CBOMCTBa OyraaueHa-1,3 U u30mpeHa:
oOeclBeUMBaHME MOJHOM BOJBI M MOJUMEpU3alUs B Kayudykd. HaTypanbHbIi U
CUHTETUYECKHE KayuyKu. Pe3una.

AnxuHbl. AnetniaeH. XUMHYECKUEe CBOWCTBA alleTUJICHA: TOpeHHue, 00ecIiBeUnBaHHe
OpOMHOI BOJIbI, TPUCOEAMHEHNE XJIOPOBOAOPOAAa U TuipaTtauusd. [I[pumeHenue ameruieHa Ha
OCHOBE CBOMCTB. MeXKi1accoBasi H30MEpUs C aJIKaIuEHaAMHU.

Apenbl. benzon.XuMmuyeckue cBoicTBa O€H305a: TOpEeHUE, PEaKIHMH 3aMelleHus

1.2
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(raoreHupoBanue, HUTpoBaHue). [I[pumMenenne GeH301a HA OCHOBE CBOWCTB.

JlaboparopHasi pabota. OTHOIIEHHWE MeETaHa, ITHIIEHA, alleTWIeHa W OeH3ola K
pacTBopaM TiepMaHraHata Kaiuuss u OpomHON Boje. [lomyueHwe »dTHieHa peakiuen
JETUpATAIIMU ITAHOJIA, alleTHIICHA — THIPOJIN30M KapOuaa KalbIusl.

2.3

[TpakTuyeckas pabora. O3HaKOMJICHHE C KOJJIEKIIMENH 00pa3loB HEPTU U IPOAYKTOB
ee mepepaborku. O3HakomieHHe ¢ Koyulekuued «KaMeHHbBI yroab H  HPOMYKIHS
KOKCOXMMHUYECKOTO MPOU3BOACTBa». O3HAaKOMIIEHHE C KOJUIEKLMEH KaydyyKoB M oOpa3lnaMu
W3/1eJINI U3 PE3UHBI.

2.3

CamocrostenbHas pabora oOydaromuxcs. [IpombllnuieHHBIE CITOCOOBI MOJTyYEHHUS
QJIKAHOB: TIOJIyY€HHE W3 TPHPOTHBIX HCTOYHHMKOB, KPEKHHT TMapa@uHOB, IOJyYCHHE
CHUHTETHYECKOro OeH3uHa, razuukanus yris, TMIpUpoBaHuE alkeHoB. JlaGoparopHsble
CIIOCOOBI TOIyUeHMs aJIKaHOB: CHHTE3 Bropa, nexkapOOKCHIIMpOBaHUE, THAPOIN3 Kapouia
AITIOMUHMUS.

[Tonydenne ¥ (QU3MUECKHE CBOICTBa IUKIOAIKAHOB. XHWMHUYECKHE CBOWCTBA
LIMKJIOAJIKAHOB

2.3

Tema 2.3.

Kucaopoaconep:kamue oprannyeckue coeTHHEHUs

Jlekuus. Cnuptel. [losmyueHue sTaHOona OpOXKEHHMEM TIJIIOKO3bl W TMIpaTanuen
stuieHa. [wWapokcwnbHas Tpynma Kak (QyHKOuoHanbHas. [loHATHE O TpeneNbHBIX
OJTHOATOMHBIX cHUpTax. XMMHUYECKHE CBOMCTBA JTAHOJIA: B3aUMOJEHCTBHE C HATPHUEM,
00pa3oBaHME MPOCTHIX M CIOXKHBIX 3()UPOB, OKHCICHNUE B ajbjaerui. [IlpumMeHenne stanona
Ha OCHOBE CBOMCTB. AJIKOT0JIN3M, €r0 IOCIEACTBUS U IPENYNPEKICHHUE.

I'muuepuH kak npeacTaBUTENb MHOTMOATOMHBIX CIMpTOB. KauecTBeHHas peakius Ha
MHOI0aTOMHBbIE cIUPTHI. [I[puMeHenue riuunepuHa.

®enon. Gusnueckne U XUMHUYECKUE CBOICTBa (eHosa. B3auMHoe BIMsHUE aTOMOB B
MoJieKyJe (eHona: B3aUMOACWCTBUE C TUAPOKCHIOM HATpUs M A30THOM KHCIOTOM.
[Ipumenenue (heHosia Ha OCHOBE CBOWCTB.

Anbneruapl. [lonstie 06 anpaernnax. AnbJIeruaHas rpynna Kak yHKIHOHAIbHAS.
DopMalIbIETH U €r0 CBOMCTBA: OKUCIEHHE B COOTBETCTBYIOIYIO KHCIIOTY,BOCCTAHOBJICHHE
B COOTBETCTBYOUMI cnupT. llomydeHue anpaernioB OKHUCIEHMEM COOTBETCTBYIOLIMX
cnuptoB. [IpuMenenmne Gpopmainbaeruia Ha OCHOBE €ro CBOMCTB.

KapOonoBeie kucnotel. [lonarue o kapOoHOBBIX KucinoTax. KapOokcunbHas rpymnmna
Kak (yHKIHOHaIbHas. ['oMonoruueckuil psii MpeAeabHBIX OJHOOCHOBHBIX KapOOHOBBIX
kuciaoT. [lonmyueHre kapOOHOBBIX KHUCIOT OKHUCICHHUEM allbJETHI0B. XUMUYECKHE CBOWCTBA
YKCYCHOM KHCJOTHI: OOIIME CBOHCTBA C MHMHEPAIbHBIMU KHUCIOTAaMH M  peaklus
srepudukanyy. [IpumMeHeHne yKCYCHOM KHCIOTBI Ha OCHOBE CBOWMCTB. Briciine »HpHBIE

1.2
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KHUCJIOThI Ha MPUMEPE NAIbMUTUHOBOM U CTE€APUHOBOM KUCIIOT.

Crnoxnsie 3¢upsl U xKupbl. [lomydeHne ciokHbBIX d3PUPOB peakiueit 3TepuduKaIum.
CrnosxHbie 3(¢upsl B IpUpOJIE, NX 3HaYeHHE. [[prMeHeHne CII0XKHBIX d(DUPOB.

XKupsl kak cnoxkubie 3¢upsl. Knaccuduxanms ;xupoB. XUMHUYECKUE CBOWCTBA KHUPOB:
TUAPOJIN3 U TUIAPUPOBAHUE )KUIKUX KUPOB. IIpuMeHeHne :K1upoB Ha OCHOBE CBOMCTB.MbLIa.

VYrneBoabl. YriieBoAbl, UX KiaccuUKalus: MOHOcaxapuabl (INI0Ko3a, (pYyKTO3a),
Jucaxapu/ibl (caxaposa) U mojucaxapusl (Kpaxmai U HeJlTi0103a).

['11rox03a — BEmecTBO ¢ JBOMCTBEHHOW (YHKIIHMEH — albJACTUIOCTHUPT. XUMUUYECKHUE
CBOWMCTBA TJIFOKO3BI: OKHCJIICHHE B TJIIOKOHOBYIO KHCJIOTY, BOCCTAHOBJICHHE B COpOWT,
cnuproBoe Opoxenue. [IpuMeHeHne TioKo3b6l Ha OCHOBE CBOMCTB.

3HavYeHHE YTJIEBOJIOB B KUBOW MPHUPOJAE U KU3HMU uernoBeka. [loHsTue o peakuusx
MOJIMKOHJCHCAIMK ¥ THAPOJM3a Ha IMpUMepe B3aMMONpEBpAlllCeHUN: TIOKo3a —>
ToJIcaxapus.

JlabopaTtopHas pabota. OkucieHue cnupra B ajbjaeruj. KauecTBeHHbIE peakiuu Ha

MHOT0aTOMHBIE€ CIUPTHL. PacTBOpeHue TauleprHa B BOJE U B3aUMOJICHCTBUE C THUIPOKCHUIOM 2.3
meau(ll).
JlaboparopHass pabora. CBoHCTBa YKCYCHOH KHCJIOTBHI, OOIIHME CO CBOWCTBaMHU
MUHEPAITBHBIX KUCIIOT.
JIaGoparopHnast pabora. J[oka3aTelbCTBO HEMPEAETBFHOTO XapaKTepa XKHUIKOTO KHUpA.
B3aumMogeiicTBrue Ti0K03blI M caxaposbl ¢ ruapokcuaoM meau(ll). Peakuwmst cepedpsiHOTO
3epKajia rIroK03bl. KadecTBeHHas! peakius Ha Kpaxmall.
CamocrositenbHast pabota. [lonmydenue ¢eHona U3 MPOIYKTOB KOKCOXMMHUYECKOTO
MPOU3BOJICTBA U U3 OEH30JIa. 2.3

[TonukonaeHcanus hopManbaeruaa ¢ GpeHoaoM B peHoaopopManbIeruIHy0 CMOTY.
Auneransaerus. [Ionstue o keToHax Ha npumepe amertoHa. [[pumeHeHne aleToHa B TEXHUKE
Y IPOMBILUIEHHOCTH.

MHoroo6pa3ue KapOOHOBBIX KHCIOT (IIaBesieBasi KUCIOTa Kak JIBYXOCHOBHas,
aKpHJIOBasi KUCJIOTa KaK HelpeiebHasi, OeH30iiHas KUCIOTa KaK apoMaTHIecKast).

[InenkooOpa3zyromue Macia. 3aMeHa JKUPOB B TEXHHUKE HEMHIIEBBIM CHIPEM.
CuHTeTHYECKHE MOIOIINE CPEACTBA.

MomnouHokucnoe OpokeHue Tioko3bl. Kuciomonounsle npoayktel. CuilocOoBaHUE
kKopMoB. HutpoBanue nenntono3sl. [Iupokcunus.

Tema 2. 4.

A3oTcoaep:kainme oprannyeckue coennHenusi. [loaumepnt

13
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[Ipaktuyeckas pabora. Ilomumepsl. benku u monmcaxapuasl Kak OMOIOIUMEPHI.
PacnioznaBaHue miacTMacc U BOJIOKOH.

2.3

[IpakTuyeckas paborta. PemieHne sKCepMMEHTANBHBIX 3aa4 HAa HACHTH()HKAIINIO
OpPraHUYECKUX COCAUHECHUN.

2.3

[Ipaktuyeckas pabora. benku. IlepBuunasi, BTOpHYHAs, TPETUYHAS CTPYKTYPHI
OenkoB. XHMMHUYECKHE CBOMCTBAa OCNKOB  TOpEHHE, JCHATypalus, THUAPOJIN3, LBETHHIC
peakimu. buonornueckue QyHKIMH OSTKOB.

2.3

CamocrosarenbHas padota. AmuHbl. [loHaTne 00 ammuHax. Anudatuyeckue aMuHBbl,
uX Ki1accupUKays ¥ HOMEHKJIATypa. AHMIMH, KaK OpraHndeckoe ocHoBanue. Ilomydyenue
aHWJIMHA U3 HUTpoOeH3o01a. [IpuMeHeHre aHUIIMHA Ha OCHOBE CBOMCTB.

AMUHOKHCIOTBL. ~ AMHMHOKHUCIOTHI  Kak  aMm@oTepHble  AU(PYHKIHMOHAIbHBIC
OpraHuYecKue COoeAMHEHUs. XMMUYECKHE CBOMCTBa aMHHOKHUCIOT: B3aUMOJIEWUCTBUE CO
IeJI0YaMu, KUCJIOTaMH U APYT ¢ APYroM (peakius moJiMKoHaeHcauun). [lentuanas cBs3b u
nojunentuasl. [IpuMeHeHre aMMHOKUCIIOT HA OCHOBE CBOMCTB.

AMI/IHOKaHpOHOBaﬂ KHCJIOTA. KaHpOH KakK OpcACTaBUTCIIb IMOJIMAMUJIHBIX BOJIOKOH.
Hcnonb3oBanue  rujponusza  OEIKOB B HPOMBIIUICHHOCTH.  [loMMBUHMIXIOPHL,
nonuterpadropaTriieH  (teduon). [lmactmaccel. Ilomydenue TOIMMEPOB — peakiuen
MOJIMMEPHU3aLMH U TOJIUKOHAEHCAMU. TepMOoIuIacTUUHbIe U TEPMOPEAKTUBHBIE TJIACTMACCHI.
IIpencraBurenu mnactmac. eHonopopmanbpaeruanele miactmacesl. Lemrynonsn. BonokHa,
ux kinaccupukaus. Ilomydenune BonokoH. OTnenbHblE NPEACTABUTENN XUMHUYECKUX
BOJIOKOH. HpOMI:IHIJ'ICHHOG MMPON3BOJACTBO XUMHNYCCKHUX BOJIOKOH.

2.3

[Tpaktuueckas padora. Mtorosas KOHTpoJsibHas paboTta

JuddepenurpoBanHbIii 3a4eT

BCEI'O:

114
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3. YCJIOBUA PEAJIN3AIIAN YYEBHOU JUCIUILINHBI

3.1. TpeGoBanus K MUHUMAJIbHOMY MaTepHAIbHO-TEXHUYECKOMY
o0ecre4yeHNIO

Peanuzanust y4eOHOM AMCHUIIIMHBI TpeOyeT Haluuus Y4eOHOTro KaOuHeTa
«XUMUD).
OobopynoBanue yueOHOro kaduHera:

Cneunanu3upoBaHHas MeOenb, JOCKa MapKepHasi, MYJIbTUMEIUITHOE
obopymoBanue: 3kpan Screan Media 2x2,

npoektop EpsonEB-X12, mxad nactennsiii, Hoyroyk FUJITSU FINBB29,
KOJIOHKH Sven, kabemn komMmyTaruu Habop i1 mpoBeneHust 1abopaTopHbIX paboT

HaGop st mpoBeaeHus AeMOHCTpaIid

HaGop xumMudecknx peakTHBOB

CrakaH ¢ mkajion

Xauat JlabopanT (96-100/170-176)

Mxad ansa nadoparopuoii nmocyast JIK-800 HIJIIT (800x450x2010)

HIMaTesb J/93bIKa JIBYXCTOPOHHHIMA

[IITaTuB geM. XuUM.

[IITaruB neMoHCTpAIl.

[tatuB 1151 mpoOUPOK

[ITatuB nadbopatop.

DIEKTPOIIUTKA

TepmomeTp xu.

TepmomeTp 1a6.100C

3aXUM BUHTOBOM

3aXUM MPOOUPOYHBII

3a)XUM NIPYKUHHBIN

Kon." Antomunnit"

Kon."Munepainsr"

Koin."Crexio"

Kon."UyryH u ctanb

Kon."IIkana tBepa."

Komnnekiusa «MunepaiibHbIe yT00pEHUSD)

Komnekuus «KamMeHHbIN yroyib U MPOAYKTHI €ro NepepadoTKM»

Komnekuus «KamMeHHbIN yroyb U MPOAYKTHI €ro NepepadoTKM»

Konmexnus «lInactmaccer

Komnekmus «BonokHa

Komrmuiekt aromoB

Komruiexr epieit

Kommiekt moaesnen

Kommuiexkt Moieneit aToMOB 151 COCTaBIEHUS MOJIEKYJI CO CTEPKHSAMHU

Konyc tpen.

JIoJKKa 1 COKUTaHUS

Humuaap 1- 250- 2 ¢ HOC
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Ha6op marep. xumus
Habop ckisaok 30Mm
Komriekt yueOHO-HAnISIAHBIX CTEHI0B TUCIUIUTMHBI « XUMUSD)
Cetka acOectoBas 15 * 15
Ta6muna "IlpaBuna TexHuku Oe3omacHocTH B kabuHeTe xumuu" 70 Ha 100
BUHHII
bymara unaukaropHas
Becni anektponnsie (Tounocts 0,01; 1o 200 r)

TexHuueckue cpeacrsa oﬁyqemm JICKIITMOHHBIX aynnTopnﬁ:

Peanuzamus y4eOHOM JUCHMIUIUHBI TpeOyeT HalW4yus Y4eOHbIX KaOMHETOB,
OCHAIICHHBIX MYJIbTUMEIUINHBIM 000pyA0BaHUEM — ayoumopus 119

-Okpan 3x2 LUMIEN motopu3oBaHHbII

-IIpoextop EpsonEB-X12

-llIkad HacTeHHBIH

-HoyTOyk

Tum L1 Mobile DualCore Intel Celeron B830, 1800 MHz
Cucremnas miara FUJITSU FINBB29

Yurncer cUCTEMHOM TUIaThI Intel Panther Point HM70, Intel Sandy
Bridge

CucreMHast naMsTh 1895 Mb

Bupaeoananrep Intel(R) HD Graphics (773972 Kb)

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

-Kononku Microlab

- Kabenu kommyTanuu.

Ayautopus 211
-Okpan Didis2x2
-IIpoextop ASER
-IlIkad HacTeHHBIN
-Komonku DNS
- Kabenu kommyTanuu
-HoytOyx (kondurypanus):
(- Tum LIIT DualCore , 1600 MHz;
- Cucremuas iara Hewlett-PackardHPNotebook;
- Yuncer cucreMHoM 1miatel HensBecTHO;
- CucremHuas namsatb 3944 Mb;
- Buneoananrep Intel(R) HD Graphics (1 I'b);
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- uckoseiiinakornurenas TOSHIBA MQO1ABF050 ATA Device (500 I'b, 5400

RPM, SATA-III).

CocTaB yCTaHOBJICHHOTO JIMIIEH3UOHHOTO IPOrPAMMHOIO OOCCIICUCHHUS
(ITO):

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

KonctpykTop TectoB 2551

[Tomenienue st CaMOCTOATENbHOM pabOThI

Crnenuanu3nupoBaHHas MeOelb; KOMIUIEKT KOMIIBIOTEPHOM TEXHUKHU B cOOpe
(cuctemunlii 0110k: Asus P4ABGL-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, MoauTOp:
Proview 777(N) / 786(N) [17" CRT], x1aBuarypa, Mbliib.); Foxconn
G31MVP/G31MXP\DualCore Intel Pentium E2200\1 I'b DDR2-800 DDR2
SDRAM\MAXTOR STM3160215A (160 I'b, 7200 RPM, Ultra-
ATA/100)\Optiarc DVD RW AD-7243S\Intel GMA 3100 mouuTop: acer v193w
[19"], ktaBuaTypa, Mblilib.) C BO3MOKHOCTHIO MOJKIIOUCHUS K ceTH VHTepHeT U
obOecrieueHus JOCTYIa B JJIEKTPOHHYIO HHPOPMAITMOHHO-00Pa30BaTEIbHYIO CPEY
benropoackoro I'AY; HacTteHHBIHN M1a3MeHHBIN TeneBu3zop SAMSUNG
PS50C450B1 Black HD (muaronans 127 cm); ayauo-sujaeo kadbens HDMI

3.2. UudopmannoHHoe odecnevyeHne 00yueHusl.

[lepeueHb yueOHBIX U3aHUN, UHTEPHET-PECYPCOB:

OCHOBHBIC HCTOYHUKH:

1. Tamenko, 3. O. Xumus: yueOHOE TOCOOME K JIaOOPATOPHOMY
npaktukymy s crygaeHTtoB CIIO TexHmueckoro mpoQuiisi CHenuanTbHOCTEH:
"MexaHu3anms CebCKOro Xo3sicTBa", "DnekTpuduKanms cerbCKoro xo3sicraa",
"3emenpHO-UMYyIIIeCTBeHHbIE oTHOmeHus", "[lpuxkmannas wuHopmaTuka (10
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orpacisam)", "TexHuueckoe

oOCIyXMBaHUE U

PEMOHT  aBTOMOOWJIBHOTO

tpancnopta" / 3. O. I'amenko, T. B. Hepsabosa, JI. A. ManoxuHa ; bearopoackuii

['AY. - 2-e u3x., nepepad. u gomn. - benropon : benropoackuit 'AY, 2016. - 48 c. —

Pexxum moctyna :http://qps.ru/bMw9W

2.Caenko, O. E. Xumust 1151 HEXUMHUYECKUX CTICITUATBHOCTEH: YUCOHUK [ 1S
cpennero mpodeccuonansHoro oobpazoanus| / O. E. Caenko. - PoctoB H//I:
®denukce, 2015. - 346 c. - (Cpennee npodeccrnoHaIbHOE 00pa30BaHUE)

HNuTepHeT-pecypcebl:

http://lib.bsaa.edu.ru — 9b Bearopoackoro 'AY

http://znanium.com — 9BC «3Hannym»

http://e.lanbook.com — 9BC «Jlaub»
http://ebs.rgazu.ru — IBC «AgriLib»

4. KOHTPOJIb U OLIEHKA PE3YJIbTATOB OCBOEHUS YUYEBHOUI
JANCHUITJINHBI

KoHTpons u  OllEHKa  pPe3ysibTaTOB

OCBOCHMUA

y4eOHOU  JAUCIUTLIIUHBI

OCYHICCTBICTCA IMPCIIOAAaBaATCIICM B IIPOHCCCE TIMPOBCACHUA IPAKTHYCCKHUX

3aHATUM © J1abopaTOpHBIX PabdoT,

TCCTUPOBAHMH,

a TaK)XKC BBIIIOJIHCHUSA

O6y‘laIOHII/IMI/IC5{ HHAWBUAYAJIbHBIX BaﬂaHHﬁ, ITPOCKTOB, I/ICCJ'ICI[OBaHI/H\/'I.

Pe3yabTaTsl 00yyeHus

(OCBOCHHLIC YmMeEeHud, yCBOCHHBIC 3Hal—ll/lﬂ)

(I)OpMI)I H METOAbI KOHTPOJIA U

OLIEHKH Pe3yJIbTATOB 00y4eHusl

YMmenus:
KoMOMHMpOBaHHBIN: TPAKTHYECKHE
HA3bIBATH: W3y4YEHHBIC BEIIECTBA 1o
o . | 3aHATHUS, pEUICHHE 3a/a4,
«TPUBHAITBHOW U MEXIYHapOIHOU
TECTUPOBAHHUE,
HOMEHKJIaType

KOHTpOJIbHAs paboTa.

onpeaeasiTb: BaJICHTHOCTL M CTCIEHb OKHWCIICHUS
XUMHUYCCKUX JJICMCHTOB, THII XUMHYCCKOU CBSI3U B

COCAMHCHUAX, 3aps[i HOHA, XapaKTCep CpCAbl B
BOIHBIX pacTBOpax HCOPTaHNYCCKUX n
OpTaHUYCCKUX COCHHHCHHﬁ, OKHCIIUTCIIb u
BOCCTAHOBUTCIIb, MNPUHAMJIC)KHOCTh BCIICCTB K

pa3HBIM KJIacCaM HEOPTraHMYECKUX M OPraHUYECKUX
COeTUHEHNN

KomOnHupoBaHHBIH: TpakTUYECKHUE
3aHATHS, PEIICHNE 3a1a4,
TECTUPOBAHUE,

KOHTpOJIbHAs paboTa.

XapaKTepPU30BaTh: JIEMEHTHl MaJIbIX IEPUOJIOB 110
nx nonoxeHurw B llepmogmueckon cucreme JI.M.

KomMOuHUpOBaHHBIH: TpaKTHYECKHUE
3aHATHS, pellIeHHe 3a/1ay,
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MenneneeBa;,  oOIMe  XUMHYECKHME  CBOMCTBa
MCTAJIOB, HEMCTAJIJIOB, OCHOBHBIX KJIaCCOB
HEOPraHWYECKHMX W OPraHUYeCKHX COCAUHEHUH;
CTpOeHI/Ie U XUMHUYCCKUC CBOfICTBa I/I3y‘-IeHHBIX
HEOPraHWYECKUX U OPTaHUYECKUX COCITMHECHHM

TECTUPOBAHUE,
KOHTpOJIbHAs padoTa.

00BSICHATB: 3aBUCUMOCTH CBOWCTB BEIIECTB OT HUX
COCTaBa M CTPOCHUS, MPUPOAY XHUMHYECKOW CBSI3HU
(noHHOM KOBJICHTHOM, METaUTNYeCKON u
BOJIOPOJIHOM), 3aBHCHMOCTb CKOPOCTH XUMHYECKON
pPEaKUMHU U MOJIOKEHNE XUMUYECKOTO PABHOBECHS OT
pa3IUYHBIX (HaKTOPOB;

KomMOnHUpOBaHHBIH: TPaKTHYECKHUE
3aHATHSA, PELICHUE 3a/1a4,
TECTUPOBAHUE,

KOHTpOJIbHasl paboTa.

NMPOBOIUTh: CAMOCTOSATEIbHBIA MOUCK XUMHYECKOMN
uH(pOpMAllUM C  HUCIOJB30BAaHUEM  PA3THYHBIX
HUCTOYHUKOB (HaAYy4HO-TIOMYJISIPHBIX U3JIaHuM,
KOMIIBIOTEPHBIX 0a3 NaHHBIX, pecypcoB MHTEepHETA);
UCIIOJIb30BAaTh KOMITBIOTEPHBIE TEXHOJOTMH IS
00pabOoTKH U Mepeaud XUMHUIECKOW HH(popMaIu 1
ee MPeCTaBICHUS B PA3IIMYHBIX

dopmax;

CBSI3BIBAThH: W3YYEHHBI Marepuas co CBOeil
pohecCuOHANBHOM e TENIbHOCTBIO;

HCIOJIB30BATH TPUOOPETEHHbIC 3HAHUS U YMEHHS B
MPAKTUYECKOW  JIESITENBHOCTA W MOBCEIHEBHOM
KU3HU:

- g OOBSCHEHUS  XUMHYCCKHX  SBIICHUH,
OPOUCXOISAIIUX B MpHpoae, ObITY ©  Ha
IIPOU3BO/ICTBE;

- ompelneieHHss ~ BO3MOXKHOCTH  IMPOTEKAHUS
XUMHUYECKHUX MPEBPAIICHUN B PA3IMUHBIX YCIOBHUSIX
Y OLIGHKH UX TOCJE/ICTBUM;

- OKOJIOTUYECKH TPaMOTHOTO  TIOBEJCHUS B
OKpYXKarollleu cpere;

- OICHKM BIUSHUS XHMHYECKOTO 3arps3HCHHS
OKpYXarolle cpelbl Ha OpraHU3M 4YeJIOBeKa W
JPYTHE KUBBIC OPTaHU3MBI,

- Oe3omacHoro oOpamieHuss ¢ TOPIOYUMH U
TOKCHYHBIMH ~ BEIIECTBAMH W J1aOOPAaTOPHBIM
o0opynoBaHuEM;

- MIPUTOTOBIICHUS pacTBOpOB 3aJlaHHOM
KOHIIEHTPAIIUU B OBITY U Ha MPOU3BOJICTBE;
KPUTHYECKOW OLIEHKH JOCTOBEPHOCTH XUMHUYECKOU
uH(popMaIuy, MOCTyMaroImen u3 pa3HbIX
WUCTOYHHUKOB.

NuauBuyanbHbIN: MPOEKTHAS
(uccienoBarenbckast paboTa).

I'pynmnoBas: 3acirymmBanue pedepaTos.

peliaTh: pacyeTHhIE 33Ja4d 10 XUMHUYECKUM
dbopmysam U ypaBHCHHSIM;

KomOuHMpoBaHHBIH: penieHue 3aaay;
KOHTpOJIbHast paboTa

BAXKHelIIIMe XHMHYeCKHEe IOHATHS: BE€HIICCTBO,
XUMHYECKHUI OJICMCHT, aToM, MOJICKYIJIA,
OTHOCUTCIIBHBIC aTOMHAasA W MOJICKYJIIpHAasA MaccChl,
HOH, aJuIoOTpOonusA, H30TOIIbI, XHUMHYCCKasd CBA3b,
SJICKTPOOTPULATCIIBHOCTh, BAJICHTHOCTL, CTCIICHb

KoMOnHMpOBaHHBIN: TPaKTHYECKHE
3aHATUSA, PELICHUE 3a/1aY,
TECTUPOBAHMUE,

KOHTpOJIbHas padoTa.
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OKHCJICHUS, MOJb, MOJISIpHAs Macca, MOJISIPHBIH
o0beM  ra3000pa3HBIX  BEIIECTB, BEIECTBA
MOJICKYJIIPHOTO U HEMOJICKYJSIPHOTO  CTPOCHHS,
pacTBOPEI, AIEKTPOITUT u HEDJICKTPOJIUT,
JJIEKTPOJIUTHYCCKAS JTUCCOIMAIHS, OKHCIUTEIb |
BOCCTAHOBUTEIIb, OKHUCJIICHHE M BOCCTAHOBJICHHE,
TEIJIOBOM 3P(PEKT peakIiu, CKOPOCTh XUMHUYCCKOM
peakiMu, KaTajlu3, XHMHYECKOE paBHOBECHE,
yIJIEPOMHBIA  CKeJleT, (YyHKIMOHAIbHAs TIpyIIa,
U30MEpHsI, TOMOJIOTHS,

OCHOBHbI€ 3aKOHbI XMMHH: COXPaHEHHUS MacChl
BEIIECTB, IIOCTOSIHCTBA cocTaBa BEIIIECTB,
[lepuoanueckuii 3akon [I.1. Menneneena;

KoMOMHMpOBaHHBIN: TPAKTUYECKHE
3aHATHS, PELLIEHUE 3a/1aY,
TECTUPOBaHUE,

KOHTpOJIbHAs padoTa.

OCHOBHBIC TE€OPpHUM XHUMHHU] XUMHYSCKOHN CBA3H,
SHCKTpOHHTH‘IeCKOﬁ Jucconuanuu, CTPOCHUA
OPraHu4YCCKUX U HCOPraHM4ICCKHUX COGHHH@HHﬁ;

KoMOMHMpOBaHHBIN: TPAKTUYECKHE
3aHATHS, PELIEHUE 3a/1aY,
TECTUPOBaHUE,

KOHTpOJIbHAsE padoTa.

Ba’KHeHIIMe BellecTBAa M MATEPUAJIbI: BOKHEHIIINE
MCTAJUJIBI M CIUIaBbl, CCpHad, COJIdHAA, a30THaAsA U
YKCYCHAsi KUCJIOTBI; OJaropoJiHble Ta3bl, BOJOPOI,
KHCIIOPO/I, raJoreHbI, IICJIOYHBIC
METaJUIbI;0CHOBHBIC, KHCIOTHbIE W aMQpOTEpHbIC
OKCHUAbI W THUAPOKCHIBI, IICJIOYH, er'ICKHCJIBIfI n
yrapHblii Ta3bl, CEPHUCTHIM ra3, amMMHaK, BOJa,
NPUPOJIHBIA Ta3, METaH, 3TaH, JTWJICH, AalleTHIICH,
XJIOpHU HATpHsl, KapOOHAT U TUAPOKApOOHAT HATPUS,
kapOooHaT u (ocdar Kaiplnus, OCH30J, METAHOI U
9TaHOJ,  CJOXKHBIE  AQUPBI,  JKUPBI,  MBbLIA,
MOHOCaxapusl (TJII0KO03a), AUcaxapuabl (caxaposa),
nonucaxapupl (Kpaxman W IENI0J03a), aHWIWH,

AMHWHOKHCIIOTHI, 6CJ'IKI/I, HNCKYCCTBCHHBIC n
CUHTCTUYCCKHUEC BOJIOKHA, KAY4YyKH, IIJIaCTMACCHI;
mpaBujia TEXHUKH 0e30macHOCTH npu

HCIIOJBb30BaHMH XUMHNYCCKHX BCIICCTB.

KoMOuHHPOBaHHBII: IPAKTHYECKHE
3aHATHs, PCLICHUE 3a/1a4,
TECTHPOBAHUE,

KOHTpOJIbHAs padoTa.
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