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1. HACIIOPT PABOYEI ITPOT'PAMMBI YYEBHOM TUCHUILIAHBI
XUMUA

1.1. O6snacTy npuMeHeHust pado4eii nporpaMmsl
Pabouas mporpamma y4eOHO# mucuurumnbl sBiserca yactero [ITICC3 mo
cnenuansHoCcTAM CIIO
21.02.05 3eMenbHO-UMYLIECTBEHHBIE OTHOLICHUS
35.02.07 Mexanu3anus CeabCKOTo X035MCTRA,
35.02.08 OnekTpuuKkanms 1 aBTOMATA3ALMS CETBCKOTO X035HCTBA,
23.02.03 TexHuueckoe OOCTYKMBAHUE W PEMOHT aBTOMOOWJIBHOIO TPAHCIOPTA,

09.02.05 Ipuknaanas nHpopMaruka (o OTpacysam).

1.2. Mecro y4e6noii mucunmiunsl B IIIICC3:

B yuebHoM miiaHe ydeOHas TUCUMITIMHA « XUMUS» BXOAUT B COCTAB LIMKJIIA
0011e00pa30BaTENBHBIX YUCOHBIX JUCLMIUIAH, MPEAgaracMbiXx 0O0pPa30BaTEIbHBIX
obmacreit

1.3. Henn u 3amaum y4eOHOIl JHCUHMINVIMHBI — TPeOOBaHHSA K pPe3y/bTaTam
O0CBOCHUSI Y4eOHOH JUCHUIIMHBI:

Conepxanue mporpaMmbl  «XMMHS»  HAOPaBICHO HA  JOCTHXKCHHE
CIEIYIOIINX LeJIeH:
-popmupoBanue y 0OydaroIUXcs YMEHHS OLEHUBATH 3HAYMMOCTb XUMHUYECKOTO
3HAHUS T KQKIOTO YEJIOBEKA,
-popmupoBanue y 00ydarOMMXCs LETOCTHOTO MPEACTABICHUS O MHPE M POJU
XUMUU B CO3JaHUU COBPEMEHHON €CTECTBEHHO-HAYYHON KAPTUHBI MUPA,
YMCHHS OOBICHIATH OOBEKTBI W MPOLECCHl OKPYKAKOLICH JEHCTBUTEIBHOCTH:
MIPUPOAHOM, COMAIBHOMN, KYJIBTYPHOM, TEXHUYECKON CPEIBI, UCIIOIB3YS Ul OTOr0
XUMUYECKUE 3HAHUS,
-pazBuTHE y O0yHarommxcs yMEHHMH pasnuyarh (akTel W OLICHKH, CPaBHUBATh
OLICHOYHBIE BBIBOJIBI, BUJIETh UX CBA3b C KPUTEPUSIMHU OLIEHOK U CBSI3b KPUTEPHUEB C
ONPEACTIEHHOW CUCTEMOH ILEHHOCTEH, (opMynupoBaTe ©  0OOCHOBBIBATH
COOCTBEHHYIO MO3UIIUIO;
-npruoOpeTeHrne 00YYAOIIUMUCS OTbITa PA3HOOOPA3HON ACITENbHOCTH, TO3HAHHMS
¥ CaMOMNO3HAHUS, KIIFOUEBBIX HABBIKOB, UMEIOIIUX YHUBEPCAIIBHOE 3HAYEHUE IS
PA3IMYHBIX BUAOB JACATECIBHOCTH (HABBIKOB PpEHICHHWS MPOOJIEM, NPUHATUS
pelIeHuii, moucka, aHanm3a W 00paboTkM WMH(OpPMALMKA, KOMMYHWKATUBHBIX



HABBIKOB, HABBIKOB HM3MEPCHWM, COTPYIHUYECTBA, O€30MacHOro OOpalCHHS C
BELICCTBAMHU B MOBCEAHECBHOMN KU3HM).
OcBoeHue conaepxkaHus y4eOHOU MUCHUIIIMHBI «XUMHS», 00€CIeUnBacT
JOCTUKEHHUE CTYJIEHTAMU CIICAYIOIUX PE3YJIBTATOB:

¢ JIMYHOCTHBIX

- YYBCTBO TOPAOCTH U YBAKEHUSA K UCTOPUU U JOCTHKECHHUSIM OTCUECTBEHHOM
XUMHYECKOH HAYKH, XMMHYECKHA TPAMOTHOE MOBEACHUE B MPOPECCHOHATBHON
JESATEIbHOCTH M B OBITY NpH OOpAallEHUH € XWMHUYECKUMHU BEILECTBAMM,
MaTepUaiaMy U NPOLECCaMUu;

- TOTOBHOCTbh K MPOAOJKEHUIO 00pa3oBaHus M MOBBIIIEHUS KBaTU(UKALMKA B
n30paHHO# NPO(ECCUOHATBHON AEATENIBHOCTH U OOBEKTUBHOE OCO3HAHHUE POJTU
XUMHUYECKUX KOMIETEHIIUIA B 3TOM;

- YMEHHE HCIOJIb30BATh AOCTHMKCHHS COBPEMEHHOH XMMWYECKOW HAyKu H
XUMHYECKUX TEXHOJIOTHH ISl TIOBBIICHHUS COOCTBEHHOIO MHTEJUIEKTYATbHOTO
pa3BUTHS B BEIOPAHHOH NMPO(ECCUOHATIBHON ACSITENBHOCTH,

¢ MCTAIIPCAMCTHLIX

- WCHOJIb30BAHME PA3IMYHBIX BUJOB [MO3HABATCIbHON JACATENBHOCTH U
OCHOBHBIX UHTEIUIEKTYaJIbHBIX onepauui (MMOCTaHOBKH 3a/1a4u,
(GopMynMpOBaHUS THUIOTE3, aHAIM3a W CHHTE3a, CPaBHCHHUS, OOOOIIEHUS,
CUCTEMATH3alluM, BBISBICHUS MPUYUHHO-CICACTBEHHBIX CBSI3€H, TOMCKa
aHaJioroB, (hopMyJUpOBaHMs BBIBOJAOB) JUIsl PEIICHUS] TIOCTABIEHHOW 3a/auu,
OPUMEHEHUE OCHOBHBIX METOJOB TO3HAHUS (HAOJIOACHUS, HAYYHOIO
AKCHEPUMEHTA) ISl M3YUEHUS Pa3IUYHBIX CTOPOH XUMHUYECKUX OOBEKTOB U
OpoLIECCOB, C KOTOPHIMU BO3HMKAET HEOOXOJMMOCTb CTAJIKUBaThCS B
npoeccnoHanbHOM cepe;

- WCTOJNIb30BAHME PA3TUYHBIX WCTOYHUKOB [IJIsi TIOJMYyUEHHUS XMUMHUYECKOMH
uH(pOpMaIMK, YMEHUE OIICHUTh €€ JOCTOBEPHOCTH AJIs JOCTHUKCHHS XOPOIIHUX
PE3YJIbTATOB B MPO)ECCUOHANBHOM cepe;

® TIPEIMETHBIX
- ¢c()OpMUPOBAHHOCTH MPEACTABJCHUN O MECTE XUMUU B COBPEMEHHOM HAyUYHOM

KapTUHE MHpa, MOHUMAHWE POJIM XUMUU B (OPMUPOBAHWMM KPYyros3opa u
(PYHKIIMOHAIBHON TPAMOTHOCTH YEJIOBEKA [UTSl PEIICHUS TPAKTUYECKUX 3a/1a4,

- BJIAJCHUE OCHOBOIIOJIATAIOMIUMU XWMHUYECKAMH IOHATUIMHU, TEOPHUIMH,
3aKOHAMA W 3aKOHOMEPHOCTSAMH, YBEPEHHOE IIOJIb30BAHUE XHUMHYECKOU
TEPMHUHOJIOTHEN W CHMBOJINKOIL,

- BJIaACHHUC OCHOBHBIMHM MCTOJaMHM HAYYHOI'O IIO3HAHHA, HCIIOJIbB3YCMBIMHU B
XHUMHH: Ha6J'IIOI[eHI/IeM, OIMMCaHnuCM, HM3MCPCHHUCM, OKCIICDUMCHTOM, YMCHHC
O6pa6aTBIBaTB, 00BACHATH PE3yibTaThbl HPOBCACHHLIX OIBLITOB U ACJIAThH BBLIBOJBIL,
TOTOBHOCTH M CIIOCOOHOCTH IPpUMCHATE MCTOJAbl IIO3HAHWA 1P PCHICHHUHN
IIPAKTUYCCKUX 3aaa4,



- c()OPMUPOBAHHOCTh YMEHUS JABaTh KOJMYECTBEHHBIC OLCHKM W MPOWU3BOIUTH
pacyeThl N0 XUMUYECKUM (pOpPMYJIaM M YPABHCHHUSIM,

- BJIAJCHUE TIPaBUJIaMU TEXHUKHA OC30MACHOCTH MPH MCIIOJIb30BAHUHA XUMHUUECKUAX
BCIIICCTB;

- c()OPMHUPOBAHHOCTh COOCTBEHHOM MO3WIMU IO OTHOLIEHWUIO K XUMWYECKOH
uHdopMaIm, NoJy4aeMoi U3 pa3HbIX HCTOYHUKOB.

1.4. PexomeHnayeMoe KOJHYECTBO 4aCOB HA OCBOEHHE paldo4eil mMporpaMmbl
y4eOHOi AUCHMIIJIMHBI:

MaKCUMaJIbHOU yueOHOU Harpy3ku oOydvarouierocs 114 dacoB, B TOM
YUCTIE:
00s13aTeNbHON ayIMTOPHOM yueOHOH Harpy3ku oOydaroiierocst 76 4acos;
CaMOCTOATEIbHOM padoThl 00yyaromerocs 38 4acos.

2. CTPYKTYPA U COAEPKAHUE YUYEBHOU! JUCITUTLINHBI

2.1. O0beM y4eOHOH AUCHHUIJIMHBI H BHABI Y4€0HOii padoThI

Bup y4eOHoii paGoThI Oo6bem
4acoB

MakcumasibHast yueOHast Harpy3ka (Bcero) 114
O0s13aTe/IbHAsE ayAUTOPHAs Y4eOHasi Harpy3Ka (BCero) 76
B TOM YHCJIE!

J7a00paToOpHbBIE PabOTHI 24

MPAKTUYCCKUEC 3aHSITUS 22
CamocTosiTesibHast padoTa 00y4armerocs (Bcero) 38

Hmoeosas ammecmayust 6 hopme oughghepenyuposarnozo sauema — 2 cemecmp




2.2 TemaTH4yeCKHUii IJIAH U COAEP:KaHUE YU4eOHOH TUCHHIIMHBI « XUMUSD

Haumeno
BaHHUeE pa3aeioB

H TEM

Coaep:kaHue yueOHOro Marepuaa

Oo0nem

HacoB

YpoBeHb

OCBOCHHSA

Pazgea 1.

OO01mast 1 HeopraHUYEeCKask X IMHSI

Tema 1.1.

OCHOBHBIE TTIOHSITHS U 3aKOHBI

Jexuusa. OcHoBHbIe MOHATHS xUMUU. Bemectso. AtoM. Monekyna. Xumuueckui
sneMeHT. Amnorponus. [IpocTeie u cnoxkHbie BelecTBa. KauecTBeHHBIN 1 KOJTUYECTBEHHBIIN
COCTaB Bel[eCTB. XuMU4eckue 3Haku u (Gopmyisl. OTHOCUTENbHBIE AaTOMHAs U
MOJIeKyJIsIpHas Macchl. KonnuecTso BelecTsa.

OcHoBHbIE 3akOHbI xUMUU., (CTexuoMeTpusi. 3aKOH COXPAHEHUS MacChl BEIIECTB.
3aKOH NOCTOSTHCTBA COCTaBa BEIECTB MOJEKYJISPHOW CTPYKTyphl. 3akOH ABOrajgpo Hu
CJICACTBHS UX HETO.

1.2

IIpaktuyeckas padota. Ilopsmok paboThl B XUMHUYECKOW JTAOOPATOPUH M TEXHHUKA
OesomacHocTH. XWUMHUecKass Tocyna U JjabopatopHoe obopynoBaHue. BxomHoe
TECTUPOBAHUE.

Crexuomerpuyeckue pacdyersl. PacueTHble 3aa4M Ha HAXOXKICHHE OTHOCHUTEIbHOI
MOJIEKYJSIPHOH MAacChl, ONpPENeIeHne MAacCOBOHM IOJIM XUMHUYECKUX 3JIEMEHTOB B CIOXKHOM
BEIIIECTBE.

23

CamocrosiTenbHasi paboTa oOydaromimxcsi. ArperaTHble COCTOSHHSI BELIECTBA. TBEPAOE
(kpuctammueckoe u aMop(HOE), KHUIKOe U Ta3000pasHoe.
Pazanuns MEKAY CMECAMU U XUMHWYCCKUMH COCANHCHUAMU

23

Tema 1. 2.

Ilepuoanyecknn 3akoH u lIlepuoanyeckasi cHCTeMa XHMHYECKHX JJI€MEHTOB
JA.A. MeHaeneeBa U CTpPOeHHE ATOMA

Jexuusa. Otkpeitue .M. Mengaeneesbim Ilepuoanueckoro 3axkoHa. Ilepuoanueckuii
3akoH B (opmynuposke .M. Menneneera.CoBpemMeHHast GOpMyJIUPOBKA MEPHOAHMYECKOTO
3aKOHA. 3HAuYe€HHE MEePUOJUYECKOr0 3aKOHA M MEepUOIMYECKON CHCTeMbl XMMHUYECKHX

1,2




sneMeHToB J[.M. Menneneesa ajisi pa3BUTHsI HayKM U MOHMMAHUS XUMHMYECKOM KapTHHBI
Mupa.

[Mepuomuyeckas Tabnuila XUMHYECKUX JJIEMEHTOB — Ipaduyueckoe OToOpaskeHue
nepuoaAnydeckoro 3akoHa. CTpykTypa NEepUOIUYECKOW TaOMUIbl. MepUOAbl (Malible U
Oonpime), rpymnsl (TJIaBHAS U TOOOYHAS).

Ctpoenue aroma u nepuommveckuii 3axkoH M. Menneneesa. AToM — CiOXKHas
gactuia. Aapo (IpOTOHBI M HEHTPOHBI) W 3JIEKTpOHHast odoyouka. Mzoromel. CtpoeHue
3JIEKTPOHHBIX O0O0JIOUEK aTOMOB 3JIEMEHTOB MaJbIXx mepuonoB. OcoOEHHOCTH CTPOEHUs
3JIEKTPOHHBIX 00OJIOYEK aTOMOB 3JIEMEHTOB OOJIBIINX MEPUONOB (IIEPEXOIHBIX HJIEMEHTOB).
ITonsitue 06 opOutamsax: s-, p- u d-opbutanu. DJIEKTPOHHbIE KOH(UTYpALMH aTOMOB
XUMHYECKUX 3JIEMEHTOB.

IIpakTrueckoe 3anaTre. COCTABICHNUE HJIEKTPOHHBIX (POPMYJ M 3JEKTPOHHBIX CXEM
3JIEMEHTOB nepuoanyeckon cucreMsl /. 1. MeHnneneesa u XxapakTepUCTUKA UX CBOWCTB.

23

CamocrostenpHass pabora oOyvaromuxcs. Jloka3aTenbCTBa CIOXKHOCTH CTPOSHHS
aToMa. KAaTOAHBbIE U PEHTTeHOBCKUE Jy4d, (HOTO3D(EKT, pamuoaKTHBHOCTb, JIEKTPOJH3.
KopnyckynsipHO-BOJIHOBOM Ayalu3M 4aCTHUL MUKPOMUPA.

23

Tema 1.3.

CtpoeHue BemecTna

Jlexnus. MonHass xuMudeckas CBsi3b., KaTHOHBI, WX oOpa3oBaHHE H3 aTOMOB B
pe3ysibTaTe Mpolecca OKHUCIEeHUs. AHHOHBL, UX OOpa3oBaHHE W3 AaTOMOB B pe3yJbTare
npouecca BOCCTaHOBJICHUS. MOHHas CBfA3b, KaK CBSA3b MEXKAYy KaTHOHAMM U aHUOHAMHU 3a
CHYET AJIEKTPOCTATUYECKOTO MpuTsikeHust. Kitaccudpukalus HOHOB: 1O COCTaBy, 3HAKY 3apsiaa,
HAJTMYUIO THApAaTHOH 000s10uku. MoHHBIe KpucTaiumueckue pemerku. CBOWCTBA BEIIECTB C
WOHHBIM TUIIOM KPUCTAJIMYECKON PEIIETKU.

KoBaneHnTHasi xumu4eckasi CBsi3b., MexXaHH3M O0pa3OBaHUs KOBAJECHTHOW CBS3H
(oOMeHHBIN U TOHOPHO-aKUENTOPHBIH). DJIEKTPOOTPUIATEIbHOCTh. KOBaIeHTHBIE TIOJISIpHAS
U HenoyisipHas CBA3KM. KpaTHOCTh KOBaJIEHTHOH CBsI3M. MOJEKyJIspHbIE W aTOMHBIE
Kpuctajuimueckue pewmerkd. CBONCTBA BEUIECTB C MOJICKYJSIPHBIMH M aTOMHBIMHU
KPUCTAJUIMYECKUMH PEIIETKAMM.

Merannuyeckass — CBA3b.  MeTajyinueckas — KpPUCTAJUIMYECKash — pelieTka U
MeTAJUIMYSCKasl XUMHIECKasi CBI3b. Pu3nmyecKkue CBOMCTBA METAJLIOB.

Jlexumsi. ArperatHbie COCTOSIHMSI BEIIECTB U BOAOPONHAS CBsi3b. 1BEPIOE, KUIKOE U
ra3o00pasHoOe COCTOSTHUS BemecTB. [lepexon BemecTBa U3 OJHOTO arperaTHOrO COCTOSTHUS B
npyroe. BonopoaHas CBs3b.

UucTtele BemectBa W cMecu. IloHstwe o cMecu BemecTB. | OMOreHHBIE H
rereporeHHbie cmecu. CoctaB cMecell: oObeMHasi U MaccoBasi JOJU KOMIIOHEHTOB CMECH,
MacCoBasi JOJIsl TPUMECE.

1.2




Hucnepcubie cucrembl. [lonsitue o nucnepcHod cucreme. JucnepcHas dasa u
nucniepcuonHast cpena. Kmaccudukamus aucnepcHbix cucteM. [IOHSATHE O KOJUIOMIHBIX
CUCTEMax.

Jlaboparopnast pabota. IlpurotoBneHune cycneH3nm KapOOHaTa KajblHMs B BOJE.
IMonyuenne smynbcnuu Macia. [lonyuenne smynbcun GeHsona.

23

CamocrosiTenbHas pabora oOyvaromuxcs. lloJsipHOCTE CBSI3M W TMOJNSPHOCTH
monekyibl. Konpencammsi. Tekyuects. Bosronka. Kpucrammmzanus. CyOmumauus u
necybnmumanus. AHOMaUU (PU3HUECKUX CBOMCTB BOAbL. JKunkue Kpuctaibl. MUHEpaibl U
TOpHBbIE MOPOABbI KAaK MPUPOIHBIE CMECH. DMYJbCHH M CyCHeH3ud. 301 (B TOM 4YHCIe
asposonu) u reqm. Koarysiimsi.

23

Tema 1.4.

Boaa. PacTBopbl. JJIeKTPOJINTHYECKAS ANUCCOLHAIUSA

Jlexuus. Bona. Pacteopsl. PacTtBopenue. Boma xak pactsoputens. PacTBOpuMOCTb
BEIICCTB. HaCbIH_IeHHbIej HCHACBIIICHHBIC, TICPECHIIICHHBIC PaCTBOPHI. 3aBUCUMOCTh
PacTBOPUMOCTH T'a30B, KUAKOCTEH M TBEPIBbIX BEIIECTB OT Pa3IHUHBIX (akTopoB. MaccoBas
10J1s1 PACTBOPEHHOTO BEILLECTBA.

.HGKLII/Iﬂ. QHGKTpOHI/ITI/ILIeCKaﬂ Aucconuanus. QHGKTpOHI/ITbI U  HESJICKTPOJINTHL.
SHGKTpOHI/ITI/ILIeCKaﬂ Aucconuanus. MexaHU3MBI BHGKTpOHHTquCKOﬁ AJucconuanmuun  AJid
BCIIECTB C Ppa3jInuHbIMU THUIIaMH XUMHAYECKOI CBA3H. rI/II[paTI/IpOBaHHbIe u
HETUAPATUPOBAHHBIE HOHBI. CreneHb BHGKTpOHHTquCKOﬁ AUucconranm. CunpHble U
crnabble 35eKTpoauThl. OCHOBHBIE IMOJIOKEHUS TEOPHH 3JIEKTPOIUTUYECKOH IHCCOLUALIUHL
KI/ICJ'IOTbI, OCHOBAHUSA U COJIU KAK SJICKTPOJIUTHI.

1.2

JlaboparopHas padora. [IpurotoeneHue pacTeopa 3aJaHHON KOHIIEHTPALNH
JlaboparopHuasi padora. Peakuum, uaymue ¢ oOpasoBaHHEM OCalKa, ra3a v BOJIBL.

23

CamocrosiTenbHas pabora obyuarommxcsi. Kpucramnorugparel. [lpumeneHne Boael B
TEXHUYCCKUX LECJIAX. KectrocTn BOAbI U CIocoObI ee YCTPAHCHUS. MI/IHepaJ'IbeIe BOABI.
Pemenne 3a1a4 Ha MacCCOBYIO JIOJIKO PACTBOPEHHOI'O BELIECTBA

23

Tema 1.5.

Knaccuduxanusi HeoprannuecKnux coeJHHEHHI U HX CBOHCTBA

Jlexums. Kucnotel u ux coiictBa. KHCIOTBI Kak 3JEKTPONUTHI, UX KiaccH(pukanms
[0 pAa3jIu4YHBIM [pHU3HAKaM. XHUMHUYECKHE CBOHCTBA KHUCJIOT B CBET€ TEOpUU
3AEKTpOIUTHYECKON auccouuan. OCOOEHHOCTH B3aUMOIEHCTBHUS KOHLIEHTPHPOBAHHON
CEpHOM U a30THON KUCIOT ¢ MeTauiaMu. OCHOBHBIE CIIOCOOBI ITOTYYEHHUS KUCIIOTHI.

OcHoBanust U ux cBoiicTBa. OCHOBAaHUSI KakK BJIEKTPOJHTHI, UX KiacCU(UKALUS TIO
pasIuYHBIM  npu3HakaM. XUMHYECKHE CBOWCTBA OCHOBAHHMII B CBET€ TEOPUHU

1.2




SIEKTPOJUTUYECKON auccouuanuu. Pas3noxkeHue HEpacTBOPUMBIX B BOJAE€ OCHOBAHUH.
OcCHOBHBIE CTTIOCOOBI IOTYYEHUSI OCHOBAHUH.

Jexuusa. Conu u ux cpoiicrBa. Conn kak 3aekTpoiutbl. Conlu cpenHue, KUCible U
OCHOBHBIE. XUMHUYECKH CBONCTBA COJIEH B CBETE TEOPHUH BJICKTPOJUTUUECKON TUCCOLIUALINM.
Crnocobs1 monyuenwust coneil. [ maponus comneil.

Oxcunpl w ux cBoiictBa. CojeoOpasyromue W HECoJeoOpa3yromue OKCHIBI.
OcHoBHbIE, aM(OTEPHBIE U KUCJIOTHBIE OKCHIIBL. 3aBUCUMOCTD XapaKkTepa OKCHIa OT CTEIIeHU
OKHCIIEHHsT OOpa3ymoIlero ero Merauia. XHUMHYeCKHe CBOWCTBa OKkcuaoB. IlomyueHue
OKCHUJIOB.

Jlaboparopnas pabdora. HcnblTanue pacTBOPOB  KHUCIOT — HHAWKATOPAMH.
BsanmopeiicTBiue MeTanIoB ¢ KHCIOTaMU. B3anmMonelcTBie KUCIOT ¢ OKCHIaMH METAJJIOB.
B3anmonelicTBue KUCIOT ¢ OCHOBAHUSIMU. B3auMoaecTBHE KUCIIOT C COJISIMU.

HcneltaHne pacTBOpPOB 1uegOo4ed HHAMKATOpaMu. B3aumopnelcTsue Imenodei ¢
consimu. Pa3iioxkeHne HepacTBOPUMBIX OCHOBAHHIA.

Jlaboparoprasi paborta. 'maponus cosieit pa3Tu4HOrO THIIA.

23

lIpakmuueckoe sausmue Koumponenas paboma no memamv OCHOBHBIE TOHATUS U
3akoHbl. llepunonuueckuii 3axoH u llepuoanyeckas cucrema xumudeckux snemenTtos J.H.
MeHnaeneeBa W CTPOEHHE aTOMA. CtpoeHue BemecTsa. Bopma. PactBopsL
DNeKTpoNuTHYeCKass HUCCOLIMALIMSL. Krnaccudukaumsi HEOPraHMYECKUX COSNUHEHUH |
MIXCBOWCTBA.

CamocrositennpHass pabora oOywaromuxcs. lcrnonp3oBaHHWe CEpHOW KHCJIOTHI B
MPOMBILIIEHHOCTU. Enkue mienoun, ux HCIOJb30BaHHE B MPOMBIILICHHOCTH. [ammeHas u
HeraieHasi i3BeCTh, €€ MPUMEHEHHE B CTPOUTENbCTBE. [ uric u anedactp, rUNCOBaHUe.

23

Tema 1.6.

XuMHYeCKHe peakuuu

Jlexus. Knaccudukaruss XuMuuecKux peakiuii, Peakiny CoeTMHEeHUs, Pa3IoKeHMSI,
3amenienusi, oomena. Karanutudeckue peakumu. OOpatumble U HeOOpaTHMBIE PEAKIIUM.
I'omMoreHHble U reTeporeHHble peakluy. JK30TepMUYECKHE U HHAOTEPMHUUYECKHUE PeaKLUU.
Tennooit 3¢ ekt xuMudeckux peakuii. TepMoxuMudeckne ypaBHEHHUSI.

OxUCIUTENbHO-BOCCTAHOBUTENbHEIE peakiuu. CreneHb okucieHus. OKUCIUTENb U
BOCCTaHOBJIEHHE. BoccraHoBHUTENb W OKHCIEHHE. MeTox 3JeKTPOHHOro OanaHca JUIs
COCTaBJICHUs] YPABHEHUI OKUCIUTENBHO-BOCCTAHOBUTEBHBIX PEAKLIUMI.

1.2

Jlaboparoprnass ~ pabora. OxucnurenpbHbIe CBOHCTBA TMEepPMaHTaHATAa KaJlus B
pasnuuHbIX cpepax. Peakius 3aMelIeHUs] MEAM KEJI€30M B PAaCTBOPE MEIHOIO KYIOpOca.

23
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3aBUCUMOCTb CKOPOCTH B3aUMOEHCTBUS COJITHON KHUCJIOTHI C METaJUIaMH OT MX MPHUPOIBL
3aBUCHMOCTb CKOPOCTH B3aMMOEHCTBUSI LIMHKA C COJITHON KUCJIOTOM OT €€ KOHIICHTPALIHH.

CamocrositenbHast  pabora oOyuaromumxcsa ['ampBaHOmIacTHMKa.  3aBHCHUMOCTD
CKOpPOCTH B3auMozencTaus okcuaa Mean(ll) ¢ cepHOi KHCIOTOH OT TeMIIepaTyphlL.

23

Tema 1.7.

MeTanabl 1 HEMETALIbI

Jlexuus. Metamnsl. OCOOEHHOCTH CTPOEHHUsI aTOMOB U KpUCTaJUIOB. Pusndeckue
cBoiicTBa MeTauioB. Kiaccudukauuss METayuioB 1O Pa3IMYHBIM MPH3HAKAM. XHUMHYECKHUE
CBOICTBA METAJJIOB. DJIEKTPOXUMHUYECKUH Pl HANPsKEHUI MeTauloB. MeTtaioTepMusi.

Ob0wmme  crmocobbl  monydyeHMs ~— MeTawioB.  lloHATHE O  METAJUTyprum.
Iupomerannyprusi, TUAPOMETATYyprus U sJexkTpoMeranyprusi. CruiaBbl depHble WU
L[BETHBIE.

Jlexuns. Hemeramnbl. OcoOeHHOCTH cTpoeHust aTtoMoB. Hemeramsl — mpocTbie
BelIEeCTBAa. 3aBUCUMOCTb CBOWMCTB raJIoOrT€HOB OT UX noJioskeHus B Ilepuonudeckoil cucreme.
OxucnuTenbHble U BOCCTAHOBUTENbHbIE CBONCTBA HEMETAJUIOB B 3aBUCUMOCTH OT HX
TIOJIOXKEHUS B PSIAY HJIEKTPOOTPULIATEIbHOCTH.

1.2

Jlaboparopnas padora. [TonyueHnue, coOupaHue U pacrio3HaBaHUE ra3oB.

23

Jlaboparoprasi paborta. B3aumonelicTBue METaJIOB ¢ BOAOW, Cpa30aBIEHHBIMU
KHUCJIOTAMU, C KOHUCHTPUPOBAHHBIMH KHCJIOTAMMU.

23

IIpaktuyeckue 3aHATUSA. O3HAKOMJIEHHE C KOJJIEKIMeHN pya. 3aKanka U OTIyCK CTajH.
(O3HaKOMJIEHHE CO CTPYKTYPaMH CEPOro U OeJIOro 4yryHa

23

CamocrosiTenbHas pabota oOywarommxcs. Koppo3ust MeTamioB: XUMHUECKass H
BJIEKTPOXUMHUECKast. 3aBUCUMOCTb CKOPOCTH KOPPO3UHM OT YCIOBUH OKpy’Karolled cpenbl.
Knaccupukanust KOppo3ud METAUIOB MO pa3U4YHbIM npu3HakaMm. CrnocoObl 3aIIUThI
METAJUIOB OT KOPPO3HH.

23

Pazpea 2.

OPTAHNYECKASA XUMUA

Tema 2.1.

OcHOBHblE TMOHATHA OpraHudeckod xumuu Teopus CTpPOEHUS OpPraHUYECKHX
COeqUHEHUN

Jexuusa. OcCHOBHblE TOHATUS OpPraHUYECKONM XHWMHUHU UM TEOpUsl CTPOEHHUs
OpraHu4ecKux coenuHeHuil. lIpenmer opranmueckon xumuu. IIpupoaHsie, HCKYCCTBEHHbIE
U CHUHTETHYECKHE oOpraHudeckue BemlecTBa. (CpaBHEHHE OPraHUYECKUX BEIIECTB C
HeopraHndeckumu. BaneHTHOCTb. XMMHUYECKOE CTPOEHUE KaK MOPSNOK COeNNHEHHUsI aTOMOB
B MOJIEKYJIbI IO BAJICHTHOCTH.

Teopust crpoeHuss opranudeckux coenuHeHuit A.M. bytneposa. OcHoBHbIE
MOJIOXKEHUSI TEOPUU XUMHUYECKOTO CTpoeHusl. M3oMepust u m3oMepbl. XuMHUecKue GopMyIibl
Y MOZIE€JIA MOJIEKYJI B OPraHNYECKON XUMHUH.

1.2

11



Knaccnpukauus opranmdeckux seriecTs. Kiaccudukauus BemecTB MO CTPOSHHIO
yIIepOJHOrO CKeJleTa W HAIWYMI0 (PYHKIMOHANBHBIX Tpymm. ['OMONOTH W TOMOJOTHSL
Hauana nomenknatypsl [UPAC.

Knaccupukaums peakimii B OpPraHUYECKOM XUMHH. Peakuuu mNpUCOCTUHEHUs

(TuppupOBaHMs, TaJOT€HUPOBAHMS, TUAPOTANOTCHHPOBAHUS, THApaTanuu). Peakuuu
OTLICTUICHHUs1 (AETHIPUPOBAHUS, [ETHAPOTajJOreHUPOBAHMs, Jeruaparauvu). Peakuuu
3aMeleHus. Peakiium n3oMepusanum.

HpaKTI/ILIeCKOG 3aHaTUe. M3roToBiaeHne Moaeei MOJICKYJI OpTraHUYCCKUX BCIICCTB

23

CamocrosiTenbHast pabora obOyuarommxcsi. KpaTkuii odepk HCTOpUU Pa3BUTHS
opraHuyeckoil xumuu. Buranusm u ero kpyuieHue. 3HaueHue teopun A .M. ByTtneposa nns
Pa3BUTHS OPraHUYECKON XMMHUH U XUMUYECKUX MTPOrHO30B.

OcHoBHbIE HaIpaBJIeHUs pa3BUTHsI Teopuu cTtpoeHus: A.M. bytneposa. Hszomepus
OpraHUYEeCKUX BelecTB U ee BUAbl. CTPyKTypHas M30MEpHs: MEXKJIAcCOBas, YIIepOAHOro
CKeJeTa, TOJIOKEHUS KPaTHOH CBsi3M W (PYHKUMOHANBHOH rpynmbl. lIpocTpancTBeHHas
U30MepUsl: reoMeTpuueckass u onrtudeckas. IloHsATHe acUMMETPUUYECKOro LIEHTpa.
buonoruyeckoe 3HaueHHe ONTHYECKON M30Mepuu. B3anMHoOe BiMsSHUE aTOMOB B MOJIEKYJIaxX
OPTaHUYECKUX BELIECTB. DJIEKTPOHHBIE 3(PPEKTH aTOMOB U ATOMHBIX TPYIII B OPraHHYECKIX

23

Tema 2.2

Yriaesoaopoas! U HX NPUPOAHDBIE HCTOYHUKH

13

Jlexumsi. Ankanbl. ['oMojiornyeckuil psin, U30OMEpUsT U HOMEHKJATypa aJIKaHOB.
XUMHUUECKHE CBOICTBAa alKaHOB (METaHa, 3TaHa). TOpPEHHE, 3aMEIEHHE, DPa3JIOKEHHE,
neruapuposanue. [Ipumenenne ankaHoB Ha OCHOBE CBOMNCTB.

AJNKeHbl. DTHJIEH, €ro TOJiydeHHe (IernapupOBaHUEM 3TaHa, NETOJUMEpU3AIINe
MOJIUATHIICHA). | OMOJNIOTMYECKUH PsAll, U30MEPHs, HOMEHKJIATypa AaJIKeHOB. XUMHUYECKUE
CBOICTBa STWJICHA: TOPEHHUE, KAYeCTBEHHbIE peakuuu (OOecIBEYMBAHME WOMHOH BOIBI W
pacTBOpa TMEepMaHraHaTa Kajivs), THApaTanus, nojuMepusanvs. [IpuMeHeHHe 3THIeHa Ha
OCHOBE CBOWCTB.

Juenel u kayuyku. IloHSATHE O AMEHax Kak yIJIeBOAOPOAAX C ABYMs JBOMHBIMHU
ces3simu.  CompspkeHHbIE NHEHbL XUMHUYeCKHWe cBoiicTBa OytamueHa-1,3 u w3ompeHa:
oOecrBeuMBaHME WOAHOW BOABI M MOJUMepU3alusl B Kayduykd. HartypanpHbii u
CHUHTETHYECKHE Kayuyku. Pe3una.

Anxunbl, AnerniieH. XUMUYECKHe CBOWMCTBA alleTHJICHA: TOpPeHHe, 00eCcIBEUnBaHUe
OpOMHOI BOJIBI, MPUCOEAMHEHUE XJIOPOBOIOPOa U ruaparauus. IlpuMeHeHne aneTuaeHa Ha
OCHOBE CBOMCTB. MekKnaccoBast U30MepUsl C alKagueHaMU.

Apenbl. benson XuMmuueckne cBOiicTBa O€H30ia: TOpPEHHE, PEaKLUH 3aMELICHUs

1.2
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(ranoreHupoBanue, HuTpoBaHue). [IpumeHeHe OeH30/1a HA OCHOBE CBOWCTB.

Jlaboparoprasi padora. OTHOIIEHHWE MeETaHa, JTHJIEHA, aleTUiIeHa U OeH3oNla K
pacTBOpaM TiepMaHraHata Kaiauss U OpomHoii Bozxe. IlomydyeHwe »sTHieHa peakuen
JETUAPATALNN 3TAHOJA, AlIETUIICHA — THIPOIM30M KapOuaa KaJbIusl.

23

IIpakTrueckast pabora. O3HaKOMIIEHHE C KOJUIEKIEeH 00pa3noB He(PTH U MPOAYKTOB
ee mepepadorku. O3HakomieHue ¢ Koseknued «KaMeHHBIH yromp ©  MPOAYKLUS
KOKCOXUMHYECKOTO MPOU3BOACTBay. O3HaKOMIIEHHE C KOJUIEKLHEeH KaydyKoB M 00pa3maMu
W3EJIUN U3 PE3UHBL

23

CamocrosiTenbHast pabora obydaromuxcs. IIpombiiieHHBIE CIOCOOBI MONYUYEHHS
AJIKAHOB. TIOJIy4EHHE W3 MPUPOAHBIX HCTOYHHKOB, KPEKUHI MapapuHOB, MOJyYEHHE
CHHTETHYeCKOro OeH3uHa, rasuukalus yris, rHApupoBaHue ajkeHOB. JlaGopatopHbie
CHOCOOBI MONYYEHUsS] alIKaHOB: CHHTE3 Bropma, mexkapOOKCHIIMpOBaHHE, THAPOIN3 KapOuma
AFOMUHUSI.

IMonydyenne wu (u3UYecKHe CBOWCTBA IUKJIOAJIKAHOB. XHMHYECKHUE CBOMCTBA
IIUKJIOAJIKAHOB

23

Tema 2.3.

Kucnopoacoaep:xkammue oprannieckue coeHeHHUs!

Jexmmsa. Crmprtel. Ilonyuenwe sTaHONa OpOKEHHWEM TJIOKO3bI W THApATAIMEd
stuneHa. [uppokcunpHas rpynma kak (yHKOHOHambHas. IloHATHE O TIpeneTbHBIX
ONHOATOMHBIX CIHUPTax. XHWMHYECKHE CBONCTBA O3TAHONA. B3aUMOMAEHUCTBUE C HATPHUEM,
o0pa3oBaHUe MPOCTBHIX U CIOKHBIX 3(pUPOB, OKUCIeHHe B anpaerun. llpuMeHenne sTanona
Ha OCHOBE CBOWCTB. AJIKOIOJIM3M, €ro MOCIEeICTBUS U PEeayNpPeKIeHUE.

I'muuepun xak mpencTaBUTENb MHOTOATOMHBIX CIUPTOB. KauecTBeHHas peakuus Ha
MHOroaTomusle cnupthl. [Ipumenenue rnuuepuHa.

@Denon. OusnuecKkre U XUMHUYECKHUE CBOMCTBA (heHosa. B3anMHoe BIHMsIHIE aTOMOB B
MoJieKyJie (eHosa: B3aNMOACHCTBHE C THUAPOKCHIOM HATPUS M a30THOM KHCJIOTOH.
[Ipumenenne (eHoa Ha OCHOBE CBOWCTB.

Anpnerunsl. [lonstue 06 amppernnax. AJbpaerugHasi rpynna Kak (pyHKIHOHAIbHASL.
dopmManbaerua U ero CBONCTBA. OKUCIEHUE B COOTBETCTBYIOLIYIO KUCJIOTY,BOCCTAHOBJIEHUE
B COOTBeTCTBYHOIMK crnupT. IlomydeHune anbpaerugoB OKHUCIEHHEM COOTBETCTBYIOIIMX
cnupToB. Ilpumenenue Gpopmanbaernaa Ha OCHOBE €ro CBOHCTB.

Kapbonossie xucnotsl. [lonsiTre 0 kapOOHOBBIX KucioTtax. KapOokcunpHas rpymmna
KaKk (yHKIHOHaIbHAs. | OMOJIOTHUECKUI pSA MpEeaeNbHBIX OZHOOCHOBHBIX KapOOHOBBIX
kuciot. [lonyuerne kapOOHOBBIX KHCJIOT OKHCJICEHHEM albACTHI0B. XUMHUECKHUE CBOHCTBA
YKCYCHOM KHCJIOTBI. OOIIME CBOHCTBA € MHHEPAJbHBIMH KHCJIOTAMH M PEaKLUs
srepudukanun. [IpuMeHeHHe YKCYCHOUM KHCJIOTBI Ha OCHOBE CBOWCTB. Bmicimiue >KupHbIE

1.2
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KHCJIOTBI Ha MPUMeEpPe MaJbMUTHHOBON M CTEAPUHOBOM KUCIIOT.

Crnoxable 3¢upsl 1 sxupbl. [lonmyueHne ciokHbIX 3(QUPOB peakuueil sTepuduKarim.
Crnoxnble 3¢pupsl B IpUpoe, UX 3HaUeHHe. [I[puMeHeHne CI0XKHbBIX 3(PUPOB.

Kupsl kak cnoxHbie 3¢pupsl. Knaccudukanus xupos. XuMHUECKHE CBOHCTBA JKUPOB:
THIPOJIN3 U TUAPUPOBAHHE )KUIKUX KUPOB. I[prMeHeHne *KUpoB Ha OCHOBE CBOHCTB. MbLia.

VYrneBoasl. YrieBoabl, ux KiaccupuKaus: MOHOcaxapuabl (TOK03a, PpykTosa),
aucaxapuabl (caxapo3a) U Mojrcaxapuabl (KpaxMa U HeJUT0JI03a).

I'moko3a — BeImecTBO ¢ ABOWCTBEHHOH (DYHKIMEH — albIerHAOCIHPT. XUMHUYECKHE
CBOWCTBA TJIFOKO3bI. OKHCJIEHHE B TJIFOKOHOBYIO KHCJIOTY, BOCCTAaHOBJICHHE B COpOUT,
crupToBoe Opoxkenue. [IpuMeHeHHe TIIFOKO3bl HA OCHOBE CBOKCTB.

3Ha4yeHHe yriieBOJOB B KMBOH NMPHPOAE U JKU3HU uenoBeka. IloHATHE O peakuusx
NOJUKOHACHCALIMM W THIPOIM3a Ha TNPUMEpPe B3aMMONPEBPALICHHWNA: TJIOKO3a —>
NIOJICAXAPHUI.

Jlaboparoprasi pabora. Oxucienne cnupra B anbaerun. KadecTBeHHbIE peakiu Ha

MHOIOaTOMHBIE CIIUPTHI. PacTBOpEHNE INIMLIEPHHA B BOJE U B3aUMOAECHCTBUE C THAPOKCHIOM 23
menu(1D).
Jlaboparoprasi pabora. CBo¥CTBa YKCYCHOH KHCJOTBHI, OOIIHE CO CBOWCTBAMU
MUHEPAJIbHBIX KHCIIOT.
Jlaboparopnas padora. Jloka3aTeNbCTBO HEMPEEIbHOIO XapakTepa KUIKOTO JKHUpA.
Bs3aumoneticTBrue TIrOKO3bl U caxaposbl ¢ ruapokcuaoMm memu(ll). Peakuus cepebpsiHOTO
3epKkaja rroko3bl. KadecTBeHHas peakiyst Ha KpaxMall.
Camocrositenpaas pabora. Ilonydenne QeHona U3 MPOAYKTOB KOKCOXMMHYECKOTO
MPOU3BOJICTBA U U3 OEH30a. 23

IMonukounencams popmanpaeruaa ¢ GeHosoM B peHoNOPOPMaNTBIETHIHYIO CMOTY.
AL[eTaJ'IbI[eFI/II[. IlonsiTue 0 KeTOHAX Ha NpuMeEPE al€ToHaA. HpI/IMeHeHI/Ie alleTOHAa B TCXHUKEC
" IPOMBILJIICHHOCTH.

MuorooOpa3ue KapOOHOBBIX KHCIOT (IHaBejeBas KHCIOTa KaK JBYXOCHOBHasl,
aKpUJIOBAsi KUCJIOTA KaK HempeeibHasi, OeH30MHas KHCIOTa KaK apoMaTU4ecKasi).

[TnenkooOpasyromue Macina. 3aMeHa JXKHPOB B TEXHHKE HEMHINEBHIM ChIPHEM.
CuHTeTHYEeCKHE MOIOIITNE CPEICTBA.

MosnouHokucaoe OposkeHue rmoko3bl. Kuciaomosounsle npoayktsl. CHUIOCOBaHUE
kopmoB. HurpoBanue 1iesun0103bl. [Tupokcuius.

Tema 2. 4.

A3oTcoaepxamue opraHudeckue coenuderust. Ilonnmepsi

13
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IIpakTrueckas padora. Ilommmeprl. benkn m monmcaxapunbl Kak OMOMOIUMEPHI.
Pacno3HaBaHHe MIacTMacCc ¥ BOJOKOH.

23

[Ipaktuyeckas paborta. PelneHne >KCNEPUMEHTANTBHBIX 3a1a4 HA HASHTU(DUKALIUIO
OPraHUYE€CKUX COCIAUHEHUH.

23

IIpakTrueckass paborta. benkm. IlepBuuHass, BTOpUYHAS, TPETHYHAS CTPYKTYPHI
OenkoB. XUMHYECKHE CBOWCTBA OEJNKOB  TOpEHHE, ACHATypauus, TUAPOJH3, LBETHbBIC
peakimu. buonornueckrne GyHKINH OSITKOB.

23

Camocrostenpaas pabota. Amunsl. IlorsTne 00 amuHax. Anudarndeckne aMHHBI,
uX KiaccupuKanus ¥ HOMEHKJIATypa. AHWUJIMH, KaK OpraHudeckoe ocHosaHue. Ilomydenne
aHWINHA U3 HUTpoOeH3oma. [IpuMeHeHne aHMIMHa HAa OCHOBE CBOKCTB.

AMUHOKHCTIOTEL. ~ AMHHOKHCJIOTBI  Kak  aMmdoTepHple  AN(PYHKIHOHAIbHbIC
OpraHuvYeCcKHe COeAWHEeHUs. XUMHUYECKHE CBOWCTBA AMUHOKMCIOT. B3aUMOJEWUCTBUE CO
IIeJI0YaMH, KHCIOTaMH U IPyT C APYroM (peaxiuus MoJukoHaeHcauuu). Ilentuanas cBsisb U
nonunentunbl. [IpumeHeHre aMHHOKUCIIOT HA OCHOBE CBOMCTB.

AMuHOKaIpoHoBas kuciora. KampoH kak HpencTaBUTeNb MOJIUAMUIHBIX BOJIOKOH.
Ucnonp3oBanne  rugponuza  O€NKOB B MPOMBINUIEHHOCTH.  [loNMBHHWIXJIOpHL,
nonurerpadpropsTuner (teduon). Ilmactmaccel. IlomyueHnme monMMEpOB peakuueit
MOJIMMEPU3ALNH U MOJUKOHASHCAlUU. TepMOMIacTUUHbIE U TEPMOPEAKTUBHBIE MJ1aCTMACCHI.
[IpencraBurenu mnactmac. Penonodopmanbaeruanbie miactmaceel. Lemmynonn. BomokHa,
ux kjaccudpukanus. Ilomydenue BonokoH. OTaenbHbIE TNPEACTABUTENN XHUMHYECKHX
BOJIOKOH. IIpoMBIIIIEHHOE TPOU3BOACTBO XUMHUYECKIX BOJIOKOH.

23

ITpakTiueckas padora. Mrorosast koHTposBHAS padoTa

HuddepeHunpoBaHHbIH 3aueT

BCEI'O:

114
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3. YCJIOBUA PEAJIN3AIIMN YYEBHOM TUCIIUITIINHBI

3.1. TpeOGoBanuss K MHHUMAJIBHOMY  MATE€PHAJIbHO-TEXHUYECKOMY
o0ecre4eHu o

Peanmzanuss y4eOHOM mucHMIUIMHBL TpeOyeT Haimmuusl y4eOHOro KaOHWHETa
«XUAMUD?.
O6GopynoBanne yueOHOro KabuHeTa:

Crneumanu3upoBanHas MeOellb, JOCKAa MapKepHas, MYJIBTUMEIUIIHOE
obopynoBanue: skpan Screan Media 2x2,

npoekrop EpsonEB-X12, mkad nactennslii, HoyTOyk FUJITSU FINBB29,
KOJIOHKM Sven, kadean kommyTanuu HabGop juist mpoBeacHUs 1a0OparopHbIX padoT

Habop s npoBeaeHust AEMOHCTpalnid

Habop XxuMHu4eCKUX pEaKTHBOB

CrakaH ¢ mkajnoi

Xanar JlaGopant (96-100/170-176)

[lIxad mans nadoparopuoit mocyast JIK-800 LIIJIIT (800x450x2010)

HINATENb JI/A3bIKA JBYXCTOPOHHUIA

[MTaruB aeM. Xum.

[MITaruB neMOHCTpALL.

[IItatuB A npoOUpoK

[IIrarus naboparop.

ONEKTPOITUTKA

TepMoMeTp KU L.

Tepmometp nmabd. 100C

3aKUM BUHTOBOM

3axuM TPOOUPOUHBIN

3@KUM NPY>KUHHBIA

Kon." Amromunmin"

Koun."Munepaist”

Koun."Crekno"

Kon."UyryH u cranb

Kon."IITkanma tBep."

Konnekuus « MuHepaiabHbIE yIOOPEHUS»

Konnekuus «KaMEeHHBIH yroyib U TPOAYKTHI €70 MepepadoTKM»

Konnekuus «KaMEeHHBIH yroyib U TPOAYKTHI €70 MepepadoTKM»

Komnekums «Ilmactmaccen»

Komnexkuus «BosiokHay

Kommiekt aromoB

Komuiekr epruei

Komrekr Mmoaeneit

KoMmiekT Moaeneid aToMOB [T COCTABIIEHUS] MOJIEKYJT CO CTEPKHSAMHU

Konyc Tpen.

Jloxkka s coxuranus

[nmanap 1- 250- 2 ¢ HOC
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HaGop marep. xumus
Habop ckisiHok 30m
Kommnekt yueOHO-HaAMIAIHBIX CTEHIOB TUCIUTUIMHBI « X UMUSD)
Cerka acbecroBas 15 * 15
Tabnuia "l[lpaBuna TexHuku Oe3onacHoCcTH B kabuHete xumuu'" 70 Ha 100
BUHWUII
bymara unaukaropHas
Becesl anekrponnbie (Tounocts 0,01; 1o 200 1)

Texnnuyeckue cpeacrsa 00y4eHHs JEKIHOHHBIX ayAMTOPUIi:

Peammzanuss y4eOHON aucuMIUIMHBL TpeOyeT HaMMuusl Y4YeOHbIX KaOWHETOB,
OCHAUICHHBIX MYJIETUMEIUIUHBIM 000PYA0BaHUEM — ayoumopus 119

-Okpan 3x2 LUMIEN MoTOpH30BaHHBII

-IIpoextop EpsonEB-X12

-llTxad HacTeHHBIH

-HoytOyk

Tun LI Mobile DualCore Intel Celeron B830, 1800 MHz
CucremHas miara FUJITSU FINBB29

Uurcer CUCTEMHOM TUIaThI Intel Panther Point HM70, Intel Sandy
Bridge

CucreMHas mamMsTh 1895 Mb

Bupneoananrep Intel(R) HD Graphics (773972 Kb)

Juckoseiit Hakonutenns  TOSHIBA MQO1ABF032 SCSI Disk Device (320 I'B,
5400 RPM, SATA-III)

-Kononku Microlab

- KaGenn komMmmyTanum.

Ayauropus 211
-Okpan Didis2x2
-IIpoextop ASER
-llTkad HacTeHHBIH
-Kononku DNS
- KaGenu komMmmyTanmu
-HoytOyk (koHurypanus):
(- Tun LIT DualCore , 1600 MHz;
- Cucremnuas mara Hewlett-PackardHPNotebook;
- Hurcer cucTeMHOM 11aTel HEU3BECTHO,
- CucremHas namste 3944 Mb;
- Buneoanantep Intel(R) HD Graphics (1 I'b);
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- uckosbiitnakonurens TOSHIBA MQO1ABF050 ATA Device (500 I'b, 5400
RPM, SATA-III).

CocTaB yCTaHOBJICHHOTO JIMIICH3MOHHOTO MPOTPAMMHOTO O0CCTICUCHHUS
(T10):

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

Konctpykrop TectoB 2551

[TomeleHune st CaMOCTOATENBHOM pabOThI

Crenmanu3nupoBaHHas MeOesb, KOMITJIEKT KOMIbIOTEPHON TEXHUKHU B COOpE
(cuctemublii 6510k 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, moauTop:
Proview 777(N)/ 786(N) [17" CRT], kmaBuarypa, Mbis. ), 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 monutop: acer v193w
[19"], k1aBuaTypa, MbIllib.) C BO3MOXXHOCTBIO MOAKIFOUEHUS K ceTH MIHTEpHET 1
oOecreueHus 10CTyna B JICKTPOHHYIO WH(POPMAIMOHHO-00PA30BATENBHYIO CPELY
benropoackoro I'AY; HacTeHHBIN TUIa3MEHHbIA TeneBu3op SAMSUNG
PS50C450B1 Black HD (mmaronans 127 cm), aynmo-Buaeo kadens HDMI

3.2. UudopmanmonHoe odecrieyeHue 00y4eHus1.

[TepeyeHb yUeOHBIX U3JaHUH, THTEPHET-PECYPCOB:

OCHOBHBIC HCTOUYHUKH:

1. Tamenko, 2. O. Xumwus: y4yeOHOe mnocoOue K J1abOpaTOPHOMY
npakTUKyMy st cTyaeHToB CIIO TexHMuYeckoro mpoduis CrnenuanbHOCTEH:
"MexaHu3anus CeIbCKOro Xo3siicTra", "OnekTpudukanus CenbCKOro Xo3sicrTea',
"3eMeNbHO-UMYIECTBEHHbIE OTHOWICHU', "lIpukiagHas wH(opmaruka (1o
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otpacnsam)”, "TexHW4yeckoe OOCNYyXMBaHWE W  PEMOHT  aBTOMOOW/bHOIO
TpaHcnopTta™ / 3. O. lNaweHko, T. B. Hepa6osa, J1. A. MaHOxuHa ; benropoackuia
FAY. - 2-e u3g., nepepab. n gon. - benropog : benropogckuin FAY, 2016. - 48 c. -
Pexxum goctyna :http://gps.ru/bMwOW

2.CaeHko, O. E. XvMmusa s HEXMMUYECKUX CneumanbHOCTeR: yYebHNK [ans
cpeaHero npodeccnoHansHoro obpasosaHus] / O. E. CaeHko. - PocTtoB H/L:
deHnke, 2015. - 346 c. - (CpeaHee npodeccroHaibHOe 06pa3oBaHme)

NHTepHeT-pecypcbl:
http://lib.bsaa.edu.ru - 9b benropoackoro F'AY

http//znanium.com - 36C «3HaHNyM»
http://e.lanbook.com - 3BC «J1aHb»
http://ebs.rgazu.ru - 36C «AgriLib»

4. KOHTPOJ1b 1 OLLEHKA PE3YJIbTATOB OCBOEHUNA YUEBHOW
ONCLUMINHBI

KOHTPONlb M OUeHKa pe3ynbTaTOB  OCBOEHMS  Y4eOHOW  AMCUMMNIUHBI

OCYLLECTBNAETCA NpenojasaTe/sieM B MpoLecce MPOBeLeHMs  MPaKTUYECKMX

3aHATUA W N1abopaTOpHbIX pPaboT, TEeCTUMPOBaHUS, a TaKXKe BbIMOHEHUS

0byvarowmnmMmnca MHANBMAYaNbHbIX 3afaHnii, NPOEKTOB, NCCNef0BaHWIA.

PesynbTaTbl 06yuyeHuns dopMbl U METOAbI KOHTPONA U
(ocBOEHHbIE YMEHUSA, YCBOEHHbIE 3HAHNA) OLLEHKWN pe3ysibTaToB 06yUYeHUsA
YMeHuns:

KOMOUHWPOBaHHBIN: MpaKTUYeCcKmne
3aHATMA, peweHmne 3agau,
TecTupoBaHue,

KOHTpONbHasA paboTa.

OnpefensATb: Ba/ieHTHOCTb W CTeneHb OKucneHns KOMOUHMPOBAHHBIA: MpaKTUYeCcKmne
XUMWUYECKUX 3NEMEHTOB, TUM XWMWYECKOW CBA3M B 3aHATUS, pelleHue 3ajad,
COeMHEHNAX, 3apsff WOHa, XapakTep cpefAbl B TecTUpoOBaHWUe,

BOAHbIX pacTBopax HeopraHM4YecKnx M KOHTPOAbHasA paboTa.
OpraHMyeckKnx COEeANHEHWA, OKUCANTENb n

BOCCTAHOBUTENb, MNPUHAANEXHOCTb  BeWecTB K

pasHbIM Kjaccam HEOPraHWYecKMX U OpPraHn4yeckux

COelUHEHNIA

XapaKTepu30oBaTh: 3/1EMEHTbl MajibiXx NepnoAoB Mo KOMOGWHMPOBAHHbLIW: NPaKTUYeCKNeE
UX nofoxeHunw B lepuogmnyeckoin cucteme [.M. 3aHATUA, pelweHue 3agad,

Ha3blBaTh: M3yYeHHble BellecTBa no
«TPUBUANBHON» unu MeXZAYHapOoLHOI
HOMEHK/aType
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MeHpaeneeBa; obuiune XUMMNYECKME cBolicTBa
mMeTannos, HemMeTannos, OCHOBHbIX KNnaccos
HEOPTraHWYECKUX U OpPraHWYEeCcKUX COeAUHEHWI;
CTPOEHME U XUMMWYECKUE CBOWCTBA M3YUYEHHbIX
HEOPraHWYECKUX M OPraHNUYECKUX CoOeUHEH NI
06bSACHATb: 3aBUCUMOCTb CBOIWCTB BEeLeCTB OT WUX
cocTaBa M CTPOEHMS, MPUPOLY XMMUYECKON CBA3U
(VOHHOTA KOBaNEHTHOM, MeTannm4yecKo n
BOAOPOAHOI), 3aBUCMMOCTb CKOPOCTU XUMMUYECKOI
peakunMn n MONOXeHNEe XUMMNYECKOTO paBHOBECUS OT
pa3nnyHbIX HaKTOPOB;

NPOBOANTbL: CAMOCTOATE/bHbIA MOUCK XUMUYECKOI
MHpoOpMaLMMm €  UCNONMb30BAHUMEM  Pa3AMNYHbIX
MCTOYHWNKOB (Hay4HO-nmonynsapHbIX n3gaHui,
KOMMbOTePHbIX 6a3 faHHbIX, pecypcoB NHTepHeTa);
MCMNONb30BaTb KOMMbIOTEPHbIE TEXHONOTUW  ANS
06pabOTKM N Nepefavyn XMMMUYECKON MHpopMaumm u
ee NpeAcTaBNeHUA B pPasfinyHbIX

hopmax;

CBA3bIBaTb: W3Yy4YeHHbIA MaTepuan CcO CBOEN
npoeccroHanbHO AeATENbHOCTbIO;

MCnonb30BaTb NPUOGPETEHHbIE 3HAHUA U YMEHUA B
NpakTU4YecKol [eATeNbHOCTM W  MNOBCEAHEBHOIN
XU3HU:

- ana 06BACHEHUA  XMMUYECKUX  ABAEHWUNA,
npoucxogdawmx B  nNpupoje, ObITYy W Ha
NPOM3BOACTBE;

- onpegeneHuns BO3MOXHOCTHU npoTeKaHus
XUMWUYECKUX NpeBpaLlieHUil B pasNUHbIX YCNOBUAX
M OLEeHKN UX NOCNeACTBUNA;

- 3KONOruYyeckM rpamMoOTHOrO  MNOBEAeHWs B
OKpYy>KatlLen cpege;

- OLEHKM B/NAHMA XWUMWYECKOTO 3arpss3HeHus
OKpyXawLwei cpefbl Ha OPraHM3sM 4enoBeka MU
LPYTVe XXNUBble OpraHn3Mbl;

- 6esonacHoro o6paweHMa C TOPOYUMMK U
TOKCUYHbIMM Bel ecTBaMu n  nabopaTopHbIM
060pyLOBaHUEM;

- NPUroTOBAEHUA pacTBOpOB 3afaHHOI
KOHUeHTpauum B 6bITy U HA NPOM3BOACTBE;
KPUTUYECKON OLEHKW [LOCTOBEPHOCTU XUMWUYECKOIN
MHopmaLum, nocTynatouiei n3 pasHbIX
MCTOYHUKOB.

pewaTtb: pacyeTHble 3aja4ynm M0 XUMMWUYECKUM
hopMynam v ypaBHEHUAM;

BaXHeMWne XUMWUYECKNE MNOHATUSA: BeLWwecTBo,
XUMUYECKNI ANNIEMEHT, aTtom, MO/EKYNa,
OTHOCUTENNbHble aTOMHaA W MOJIEKYyNnApHaa MaccChl,
MOH, annotTponunda, W30TONbI, XUWMMUYECKaAa CBA3b,
3NIEKTPOOTPMNLATENIbHOCTD, Ba/leHTHOCTb, CTeleHb

TecTUpOBaHue,
KOHTpOoNbHas paboTa.

KOMOUHWPOBAHHLIN: MpaKTUYecKune
3aHATUA, pelleHne 3afad,
TecTUpoOBaHue,

KOHTpOoNbHas paboTa.

NHanBMAyanbHbIli: NPOeKTHas
(uccnepoBaTenbckasa pabora).
pynnoBas: 3acnywunBaHue pehepartos.

KoM6MHMPOBaHHbIN: pelleHne 3a4ay;
KOHTpONbHaa paboTta

KoMbOUHMpPOBaHHbI: NpakTuyeckune
3aHATUA, pelleHne 3ajau,
TecTMpoBaHue,

KOHTpONbHasA paboTa.
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OKHCIICHHsI, MOJIb, MOJISIpHAs Macca, MOJISIPHBIi
o0beM  ra3000pa3sHBIX  BEINECTB, BeIeCTBA
MOJIEKYJISIPHOTO M HEMOJIEKYJISIPHOTO  CTPOEHHS,
pacTBOPBI, SNEKTPOJIUT u HEDJIEKTPOJIUT,
DJIEKTPOJIUTUYECKAS TUCCOLHAIINS, OKHUCIHUTENb U
BOCCTaHOBUTEJb, OKUCJIEHHE M BOCCTAHOBJICHHE,
TeroBoH 3P PeKT peakiuu, CKOPOCTh X UMHUYECKOM
peakuuu, KaTaJu3, XUMHNYECCKOC paBHOBECHUE,
yIIePOOHBIA  CKeNneT, (PyHKIMOHANbHAS TPyIa,
HU30MEPHsI, TOMOJIOTHSI;

OCHOBHBI€ 3aKOHBbI XHMHH: COXPAaHCHUA MACChI
BEILECTB, MOCTOSIHCTBA cocTaBa BEILECTB,
Ilepuoanueckutii 3axon /.M. Menneneesa,

KoMOMHUPOBaHHBIN: MPaKTUIECKHE
3aHATHs, PELICHUE 3a4a4,
TECTHUPOBAHUE,

KOHTpOJIbHAsI padoTa.

OCHOBHbBI€ TE€OpHUH XHUMHH, XUMHAYECKOI CBs3U,
BHGKTpOHHTquCKOﬁ JAucconuanmu, CTPOCHUA
OPTaHUYCCKUX U HCOPTAHUYCCKUX COGHHHGHHﬁ;

KoMOMHUPOBaHHBIN: MPaKTHIECKHE
3aHATHs, PELICHUE 3a4a4,
TECTHUPOBAHUE,

KOHTpOJIbHAsI paboTa.

BaKHeHIIHe BelleCTBA U MaTepPHUAJIbl: BAXKHENIINE
METaJUlbl W CIUIABBI, CEpHasl, COJIIHAs, a30THas U
YKCYCHAsl KHCJIOTBI, OJaropomHble Ta3bl, BOIOPOL,
KHCJIOPOL, raJIOreHbl, IIEeJIOYHbIE
METaJUIbI,0CHOBHBIC, KHUCJIOTHBIE U aM(OTepHBIE
OKCHIBl M THAPOKCHUIBI, INENOYH, VIJEKUCIBIH U
yrapHbId Trasbl, CEPHUCTBIA ra3, aMMHaK, BOAA,
NPUPOAHBIA Ta3, MeTaH, 3TaH, STWICH, aleTHIIEH,
XJIOpUA HaTpus1, KapOOHAT U ruAPOKapOOHAT HATPHS,
kapOboHaT u ¢ocdar Kanbuus, OSH30J, METAHON U
STAHON,  CIOXHBIE  3(UPBL,  KUPBL,  MbUIA,
MOHOCaxapuabl (TIFOKO03a), Aucaxapuabl (caxaposa),
noyimcaxapuabl (Kpaxman W UEJUIF0JI03a), aHMIINH,

AMHWHOKHNCJIOTEI, 66J’IKI/I, HCKYCCTBCHHBIC u
CUHTCTUYCCKUE BOJIOKHA, KAay4YyKH, ILJIACTMACCHI,
npasujia TCXHUKH 0e30IMmacHOCTH npu

HUCITOJB30BAHUHN XUMHWYCCKUX BCHIICCTB.

KoMOMHUPOBaHHBIN: MPaKTHIECKHE
3aHATHs, PELICHUE 3a4a4,
TECTUPOBAHUE,

KOHTPOJIbHAst padoTa.
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