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1 Pabouast mporpaMMa IMOJUICKHUT €KETOTHON aKTyaH3allid B COCTaBE OCHOBHOHN IMpo(eCCHOHATIBHON 00pazoBaTeIbHOI
MIPOTPaMMEI-TIPOTPaMMBbl  TIOATOTOBKH crennanuctoB cpenHero 3BeHa (OIIOII-IIIICC3). Ceenenns 00 akTyamu3aiiu
OIIOII-IIICC3 BHOCsTCs B ucT akryanusanuu OIIOII-ITIICC3.
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1. HACITIOPT MPOT PAMMBI YYEBHOM JUCHUATIINHBI (TPEIMETA)
OY/In.12 XUMMS

1.1. Ob6aacThr npuMeHeHHs padoueii MpPorpaMMbl

Pabouas mporpamma ydeOHON mucuuruinHbl (mpenvera) OV /.12 Xumus sIBISETCS 4acThIO
nmporpamMmbl  cpeaHero oOmiero obpaszoBanms mo crneruanbHocTsIM CIIO 23.02.01 Opranuzarus
MEePEBO30K U YNPABICHUE HA TPAHCIIOPTE (IO BUAAM).

Pabouas mporpamma OV/Im.12 Xumusi MOXeT OBITh HMCIOJIB30BaHa B MPO(EeCCHOHATBLHOMN
MOJIFOTOBKE, TIEPETIOATOTOBKE U MOBBIICHUH KBATH(PHUKAIIUN pad04YrX 10 mpodeccusim:

17244 TlpueMocaaTuuk rpy3a u Oaraxa.

1.2. MecTo yueOoHOo#i qucuumiinnabl B ctpykrype OINIOI-IIIICC3:

B yuebnbix minanax OIIOII-IITICC3 mecto ydeOHON MUCHMILIMHBI (ITpeIMeTa) - B COCTaBE
o0mumx 001e00pa3oBaTeIbHBIX YUYEOHBIX NUCIHUILINH, (POPMUPYEMBIX U3 00s3aTEIbHBIX MPEIMETHBIX
obnacreit ®I'OC cpennero obmero odpazoBanus, g crenuaabHocTed CIIO cOOTBETCTBYIOIIETO
npoduis mpodeccuoHaIbHOr0 00pa3oBaHus, peann3yercs Ha 1 Kypce.

1.3. [InanupyemMble pe3yJbTaThbl 0CBOCHHS IMCIUIJIMHBI (MpeaMeTa)

1.3.1 Ilenp y4eOHOW IUCHMIUIMHBI (TpenMeTa) — TpeOOBaHHUS K pe3yiIbTaTaM OCBOCHUS
yueOHOM TUCIUILIMHBI (IPEeIMETa).

N3yuenne xumuu Ha 0a30BOM YpPOBHE CpPEAHETO (MOJIHOTO) 00IIero oOpa3oBaHus HAIIPABICHO
Ha JIOCTH>KEHHUE CIIETYIOIINX IIeNeH:

— OCBOCHHME 3HAHMM O XMMHYECKOM COCTABIISIOIIECH €CTECTBEHHO-HAYYHOM KapTHUHBI MHpA,
BOXHEHIIINX XUMUYECKUX MOHATHSIX, 3aKOHAX U TEOPHSIX;

— OBJIQJICHUE YMEHHUSMH MPUMEHSATH TMOJYYCHHbIC 3HAHUSA A OOBSICHEHUS] PazHOOOpa3HBIX
XUMHYECKHX SBIIEHUH W CBONCTB BELIECTB, OLEHKH pOJIM XHUMHUU B Pa3BUTHH COBPEMEHHBIX
TEXHOJIOTHI U MOJTy4YE€HUH HOBBIX MaTE€pPUAJIOB;

— pPa3BUTHE TO3HABATENHHBIX WHTEPECOB M HMHTEIUIEKTYaJbHBIX CIHOCOOHOCTEH B Mpolecce
CaMOCTOSITEJIbHOTO TIPUOOPETEHUSI XUMHUECKUX 3HAHUM C MCMOJb30BaHUEM PA3JIMYHBIX MCTOYHUKOB
uH(pOpMaIIMH, B TOM YHUCIIE KOMITBIOTEPHBIX;

— BOCIUTAHUE YOEKIECHHOCTH B MO3UTUBHON POJIM XMMHUU B KU3HU COBPEMEHHOT'O OOIIECTBa,
HEO0OXOIUMOCTH XMMUYECKH TPAMOTHOTO OTHOIIIEHHUS K CBOEMY 3/IOPOBBIO U OKPYKAIOIIEH Cpee;

- MPUMEHEHHE TOJIYYCHHBIX 3HAHUW M YMEHUU i1 O€30MacHOTO HCIOJIb30BAHUS BEIIECTB U
MaTepuajoB B OBITY, CEIbCKOM XO3SHCTBE M Ha MPOU3BOJCTBE, PEIICHUS MPAKTHYECKHX 3a7ad B
MOBCETHEBHON JKWU3HHU, NPEAYNPEXKICHUs SBICHUM, HAHOCAIIUX BpEI 3J0POBBIO UEIOBEKA U
OKpYKarollen cpene.

1.3.2 B pesynbrate ocBoeHus yueOHOU muctmmuimabl OYm.12 Xumus rHa 6a30BOM ypOBHE
oOyJaronuiicss J0KEeH 3HATh U MOHUMATh:

— BaKHEHIIME XWMUYECKHE TOHSATHSA: BEIIECTBO, XUMHUUYECKHH SJEMEHT, aToM, MOJEeKyJa,
OTHOCHUTEJIbHBIE aTOMHAsi U MOJEKYJSIpHAsE MacChl, MOH, aJUIOTPONUS, U30TOIbI, XUMHUUYECKasl CBS3b,
AIIEKTPOOTPHUIIATEIBLHOCTh, BaJEHTHOCTb, CTENEHb OKHCIEHHS, MOJb, MOJSpHas Macca, MOJISPHBIN
00BbeM, BeIIeCcTBA MOJEKYISIPHOTO M HEMOJIEKYJSIPHOTO CTPOCHHMSI, PAcTBOPHI, DIEKTPOIUT U HE
AIIEKTPOJIUT, BJIEKTPOJIUTHYECKAs JUCCOLMALNSA, OKHCIUTENb M BOCCTAHOBUTENb, OKHCIEHUE U
BOCCTAHOBJICHHE, TEILIOBOW dPPEKT peakinu, CKOPOCTh XMMHUECKON peakiuu, KaTaanu3, XUMUIECKOe
paBHOBeECHE, YTIAEPOIHBIN CKeET, GyHKIIMOHAIBHAS TPYIINa, U30MEPHsI, TOMOJIOTHS;

— OCHOBHBIE 3aKOHbl XHMHHU: COXPAaHEHHS MacChl BEIIECTB, IIOCTOSHCTBA COCTaBa,
MEPUOJNYECKU I 3aKOH;

— OCHOBHBIE TEOPUU XUMUH: XUMUYECKOHN CBSI3U, IEKTPOJIUTUYECKON TUCCOIUALIMN, CTPOCHUS
OPraHUYECKHX COCIMHEHUH;

— Ba)KHEWILIME BeIIeCTBA M MaTepHalIbl: OCHOBHBIE METAJUIbl M CIUIaBbl; CEpHas, COJIAHAs,
a30THasi U YKCYCHasl KUCIIOTBI; LIeJI0UH, aMMHUaK, MUHepalbHble yI0OpEHHs, METaH, 3TUJICH, alleTUJICH,
OCH30JI, ITAHOJ, XUPHI, MBUIA, TJIIOKO3a, caxapo3a, Kpaxmall, KJIeTdaTka, OCeNKH, UCKYCCTBEHHBIC H
CUHTETHUYECKHE BOJIOKHA, KayYyKH, IJIACTMACCHI.

yMeTh:

— Ha3bIBaTh U3YYCHHBIE BEILIECTBA MO "TPUBUAJIBLHOU' MIIM MEKIYHAPOIHON HOMEHKIIATYPE;



— OIIPEJEIATh BAJIEHTHOCTh U CTENEHb OKUCICHHS XUMHMUYECKHX JIEMEHTOB, TUIl XMMUYECKON
CBA3M B COCIMHEHUSX, 3aps] HOHA, XapaKTep Cpeldsl B BOJIHBIX pacTBOpax HEOPraHMYECKHX
COEJMHEHUH, OKHMCIMTEIb U BOCCTAHOBMTENb, MPHHAUIEKHOCTb BEIIECTB K PA3JIMYHBIM Kjaccam
OPraHUYECKUX COCIUHEHU;

— XapaKTEepPU30BaTh AJIEMEHThI MaJIbIX EPHOI0B IO UX MOJIOKEHHIO B IEPHOANYECKON CUCTEME
.. Menpeneea, oOmMe XHMHUYCCKHE CBOHCTBA METAJIOB, HEMETAUIOB, OCHOBHBIX KJIACCOB
HEOPraHMYECKUX W OPraHUYECKUX COCIMHEHMH; CTPOCHHE M XUMHUYECKHE CBOMCTBA H3Yy4EHHBIX
OPraHUYECKUX COCIUHECHUM;

— O0OBSCHATH 3aBUCUMOCTb CBOICTB BELIECTB OT UX COCTaBa U CTPOEHUS, IPUPOAY XUMUYECKON
CBSI3U (MOHHOM, KOBAJEHTHOM, METaJUIMYECKOM), 3aBHCHUMOCTb CKOPOCTH XMMHUYECKOH pEaKkLUuu U
MOJIOKEHHUS XMMUYECKOTO PAaBHOBECHS OT Pa3IMUHBIX (PaKTOPOB,;

— BBINOJHATh XUMHUECKUI 3KCIIEPUMEHT 110 PACIO3HABAHUIO BAXKHEHIIMX HEOPraHMYECKUX U
OpraHMYECKUX BEIIECTB;

— TIPOBOAUTH CAMOCTOSITENIbHBIA TMOMCK XUMHUYECKOW HHGPOpPMAalLUU C HCIHOJIb30BAHUEM
Pa3IUYHBIX MCTOYHUKOB (HAyYHO-NOMYJISPHBIX H3JIaHUM, KOMIIBIOTEPHBIX 0a3 JaHHBIX, PECypcOB
WHTepHeTa); UCNOIb30BaTh KOMIBIOTEPHBIE TEXHOJIOTMU JUIsl OOpabOTKH M Hepefayd XUMUYECKOH
UHPOPMALIUH U €€ TIPE/ICTABICHUS B Pa3IMYHBIX (hopMax.

B pe3ynbrare ocBoeHus Y4eOHOW AMCHUIUIMHBI OOYYaroOIIMICS JOJDKEH HCIOJIb30BaTh
IPUOOPETEHHBIEC 3HAHUS U YMEHUS B IPAKTUUECKOM 1€ATE€IbHOCTU U MIOBCEHEBHON MKU3HU JJIS:

— 00BACHEHMSI XMMUYECKUX SIBICHUH, IPOMCXOIAIIUX B IPUPOJE, OBITY M HA IIPOU3BOJICTBE;

— olpezeNeH!s] BO3MOXKHOCTH MPOTEKaHUsI XUMUYECKUX MPEBPAILEHUN B Pa3IMUHBIX YCIOBUIX
U OLICHKH MX MOCIIEICTBUM;

— 3KOJIOTUYECKU I'PAaMOTHOTO MOBEJCHUS B OKpY KaIoLel cpeie;

— OLICHKH BIIMSIHUS XMMHYECKOT0 3arps3HEHUs OKpYXKarollel cpellbl Ha OpraHu3M YeJOBEeKa U
JIpYTUe *KUBbIE OpTraHU3MBI;

— ©Oe3omacHOro oOpalleHuss C TOPIOYMMHM U TOKCHUYHBIMHM BEILECTBaMH, J1IaOOPaTOPHBIM
000pyI0BaHKEM;

— MPUTOTOBJIEHUS PaCTBOPOB 33JaHHOM KOHIIEHTPAILIMH B OBITY ¥ Ha IPOM3BO/JICTBE;

— KPUTUYECKOM OLIEHKH JOCTOBEPHOCTH XMMHYECKON MH(QOpPMAIMK, IOCTYNAIOIMIEeNH U3 pa3HbIX
HCTOYHUKOB;

— TIOHMMAaHHS B3aUMOCBSI3M y4e€0OHOro TMpeAMeTa ¢ OCOOEHHOCTSAMM Mpodeccuil Hu
npoeCcCHOHATBHON JEeSATEIbHOCTH, B OCHOBE KOTOPBIX JIeXaT 3HaHWA 1O JAaHHOMY Yy4eOHOMY
peIMeTy.

1.3.3 [Inanupyemble pe3yabTaTbl OCBOCHUS YUeOHON AUCIUILIUHBI (TpeaIMeTa):

Ocoboe 3HaueHue yuyeOHasl TUCUUIUIMHA (TpeaMeT) uMeeT npu (GOpPMHUPOBAHUM U Pa3BUTUU
00MmMX U TPOo(eCCHOHATBHBIX KOMIETEHIIHH.

Koxa u HauMeHoBanue Ilnanupyemble pe3yabTaThbl 00y4eHHU s
?{%I;{R:II:EZ;K;;‘ JIM4YHOCTHBIE, MeTaNlpeAMeTHbIE IIpexmeTHbIE

OK 01. B YyacTu TPYAOBOIO | - BJIAJIETh CUCTEMON XMMHUYECKUX 3HAHUU,

Bri6upats criocoObt BOCITUTAHMSA: KOTOpasi BKJIIOYAET: OCHOBOIOJATaoIIne

pemIeHus 3a1a4 - TOTOBHOCTb K  TPYAY, | MOHATUS (XUMHUYECKAWA DJEMEHT, aToM,

npodecCHoHaNBHOM OCO3HaHHE IICHHOCTH | DJICKTPOHHass 00oJioyka aroma, S-, p-, d-

JIeATEIIbHOCTH MacTepcTBa, TPYA0It00ue; JNIEKTPOHHBIE  OpPOMTATM  aTOMOB, HOH,

MPUMEHUTEITBHO - TOTOBHOCTb K aKTHBHOM | MOJIEKYyIna, BaJICHTHOCTD,

K pa3JInYHbIM JEATEIIbHOCTU TEXHOJIOTUYECKOU | 3JIEKTPOOTPULIATEIHHOCTD, CTENCHb

KOHTEKCTaM U COLMAJIbHOM HANpPAaBIICHHOCTH, | OKUCICHUS, XWUMHUYECKasi CBS3b, MOJIb,
CIIOCOOHOCTh ~ HWHUIIMUPOBATh, | MOJSIpHAsE ~ Macca, MOJSIPHBIM  00BEM,
IUTAHUPOBATh M CAMOCTOSITEIHHO | YINICPOJHBIA  CKeleT,  (pyHKIHMOHAIbHAS
BBITIOJIHATH TaKylO | TpyIIa, pagukaig, HW30MEpHUs, HN30MEpHI,
JIeSITEIIbHOCTD; TOMOJIOTHYSCKHIA pan, TOMOJIOTH,
- MHTEPEC K PaA3JIMYHBIM | YIIIEBOAOPOIbI, KHCJIOPO/I- u
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chepam npodecCuoHaTBHOM
ACATCIIbHOCTH,

OsjajleHne YHUBePCAIbLHBIMH
Y4eOHBIMH  TO3HABATEILHBIMH
NEeHCTBUSIMM:

a) 0azoBbIe JIOTHYECKHUE
eHCTBUA:

- CaMOCTOSITEIILHO
dhopmynupoBaTh |
aKTyaJIU3UpOBaAThH npooiieMy,

paccMaTpuBaTh €€ BCECCTOPOHHE,
- YCTaHaBJIMBATb CyH.IGCTBGHHBIfI
INpU3HAK WA OCHOBAaHUA  JIA

CpaBHEHHUS, KiIacCU(PUKAIMK U
0000111eHHS;

- OIpenernsTh e
JeSTEIbHOCTH, 3a/1aBaTh
mapaMeTppl M KPUTEpHUH  UX
JOCTHKEHHS;

- BBUIBIISITH 3aKOHOMEPHOCTH U
MPOTHBOPEUHS B
paccMaTpUBaEMbIX SBIICHHSX;

- BHOCHTH KOPPEKTHBBI B
JeSTEIILHOCTD, OLICHUBATD

COOTBETCTBUE PE3YJIHTATOB LIETISM,

OLICHMBATh PHUCKH TMOCJIEICTBUN

JeSATEIbHOCTH;

- pa3BuUBaTh

MBILLIEHHE npu

YKU3HEHHBIX TIPOOIIEM

0) 0a30BbIe HMCCJIE0BATEIbCKUE
JefcTBHSI:

- BIAAeTh HaBBIKAMU YueOHO-

KpEaTUBHOE
pelleHnn

HCCIIEIOBATENILCKON "
IIPOEKTHOU JIeSITENbHOCTH,
HaBBIKAMH pasperieHus
npooem;
- BBISIBIATH MIPUYNHHO-
CJIEJICTBEHHBIE CBSI3U u
AKTyaJTM3UpPOBATh 3ajaqy,
BBIJIBUTaTh TUIIOTE3Y €€ PEICHM,
HaXOJIUTh apryMEHTBI TUTSt
JIOKa3aTesIbCTBa CBOUX
YTBEPKJICHUH, 3aJ1aBaTh
rnapameTpbl u KpUTEpUU
perieHus;
- aHAJIM3HUPOBATH MOJIyYCHHBIE B
XoJe perieHus 3aa4u
pe3ybTaThl, KPUTHYECKU

OIICHUBaTh HX JOCTOBEPHOCT,
MPOTHO3UPOBATh HM3MEHEHHE B
HOBBIX YCJIOBHSIX;

- YMETh TNEPEHOCUTh 3HAHUS B

a30TcojiepKaIlie
OMOJIOTHYECKH  aKTHBHBIC
(yrieBonbl, JKUpPBI, OEIKH),
MOJIUMED, CTPYKTYpHOE 3BEHO,
BBICOKOMOJIEKYJISIPHBIE COETMHEHHS,
KpUCTaJUINYeCKast pelieTKa, THITBI
XUMUYECKUX  peakiuid  (OKUCIUTEIbHO-
BOCCTaHOBHTEJIbHBIE, 9K30- u
SHJIOTEPMHUYECKHE,  PEaKUUHd  HMOHHOTO
oOmeHa), pacTBop, AIIEKTPOJITHI,
HE3JIEKTPOJIUTHI, AIIEKTPOIUTHYECKAS
JIICCOLIMAITHS, OKHCITUTEIb,
BOCCTAaHOBUTEIIb, CKOPOCTb XHUMHYECKOM
PEaKIK, XUMUYECKOE PABHOBECHE), TEOPUHU
U 3aKOHBI (TEOpUs XUMHUYECKOTO CTPOCHUS
opranndeckux BemniectB A.M. Bytiepora,
TEOpHst AIIEKTPOJIUTUYECKON
Jycconuanuu, nepuoandeckuii 3akon /.M.
MenneneeBa, 3aKOH COXPAaHEHHS] MaccChl),
3aKOHOMEPHOCTH,  CUMBOJIMYECKUIN SA3BIK
XUMUH, (DAKTOJIOTUUECKUE  CBEICHHUS O
CBOWMCTBAaX,  COCTaBE,  IIOJIYYEHUHM U
0e30MacHOM UCIIOJIb30BAHUM  BAKHEHIIINX
HEOPTaHUYECKUX u OpTraHUYECKUX
BEIIECTB B OBITY U  TPAKTHUECKOMN
NesTeTbHOCTH YETIOBEKa;

- YMETb BBISBIIATH XapaKTEPHbIE MPU3HAKH U
B3aUMOCBSI3b W3YYEHHBIX TIOHSITUH,
MPUMEHATh COOTBETCTBYIOIIME TOHSITHUS
IIPU ONHMCAHUM CTPOEHUS U CBOMCTB
HEOPraHWYECKUX U OPraHMYECKHX BEIECTB
U WX TPEBPAICHHUH; BBISBIATH B3aUMOCBSI3b
XUMHYECKHX 3HAHUH C TOHATUAMH U
NPEICTABICHUSIMHI JPYTHX
€CTECTBEHHOHAYYHBIX MPEIMETOB;

- yMEThb UCIOJIb30BaTh HAMMEHOBAHUS
XUMHYECKHX COCTMHEHHI
MEXIYHAPOAHOIO COH03a TEOPETUYECKON U
NMPUKITAHON XUMHH H  TPUBHAIBHBIC
Ha3BaHUSl BAXHEWIIMX BEIIECTB (ITHUIIEH,
areTUJICH, TJIUIEPHH, dbenou,
(dhopmansaeru, YKCYyCHast KHCJIOTA,
[JIALWH, YrapHbI Ta3, YIJIEKUCIIBIM ras,
aMMHaK, TallleHas W3BeCTh, HeEraleHas
W3BECTh, TMTHEBAsT COla U JIPYTHUX),
COCTaBJIATh (HOPMYIIBI HEOPraHMUYECKUX U
OpPraHMYeCKuX BEIIIECTB, ypaBHEHUs
XMUMUYECKUX  PEaKIUif, OOBICHATh UX
CMBICTT, MOATBEPXKAaTh  XapaKTepHbIE
XUMUYECKHE CBOICTBa BEILECTB
COOTBETCTBYIOUIMMH JKCIEPUMEHTAMU H
3aMHUCSIMH ypaBHEHUI XUMHYECKHIX
pEaKIINii;

COeIUHEHNS,
BCIIECTBA
MOHOMED,




IIO3HABaTCIIbHYIO u

MIPAKTUYECKYIO obnactu
KU3HEACATEIILHOCTH;
- yMeTh MHTETPUPOBATH

3HAHUSI M3 Pa3HBIX MPEIMETHBIX
obJacrei;

- BLIIBUTaTh HOBBIC HJICH,
rpeyiararb OpPUTMHAJIbHBIC
MOJXO0/Ibl U PEUICHUS;

- CIIOCOOHOCTL MX MCIIOJIL30BaHUS
B TIO3HABATENILHON M COIMAILHOM
MPaKTUKE

- YMEThb YCTaHaBIMBaTh IPUHAIEKHOCTh
W3Y4EHHBIX HEOPraHUYECKUX u
OpPraHUYeCKUX BEILECTB K OIpPEAeTICHHBIM
KjlaccaMm W Ipynmam  COCIMHEHUH,
XapaKTepu30BaTh UX COCTaB U BaKHEHININE
CBOMCTBA; ONPEIENATh BUBI
XUMHYECKHX cBsizeit (koBasyieHTHas,
WOHHAsl, METAJUTMYecKasi, BOAOPOJHAs),
TUIBI KPUCTATMYECKUX PEIIETOK BEILECTB;
KJIaCCU(HITUPOBATH XAUMUYECKHE
peakuuu;

- chopMHpOBaTh  MPEIACTABICHUSI: O
XUMHYECKOU COCTAaBJISIFOLIEH
€CTECTBEHHOHAYYHOW  KapTHUHBI  MHpA,
pOIM XUMHM B TIO3HAHMU  SIBJICHHM
IpHUPOJIbI, B (HOPMUPOBAHUH MBIIIICHHS U
KYJIBTYpPbI TUYHOCTH, €€ (YHKIMOHATBHOM
IPaMOTHOCTH, HEOOXOAUMOW JUIsl peIIeHUs
NPaKTUYEeCKUX 3a7ad U  IKOJOTMYECKH
00OCHOBAHHOI'O OTHOILEHHSI K CBOEMY
3JI0POBBIO U MIPUPOTHOM Cpee;

- yMETb  TPOBOJAUTH  pacyerbl IO
XUMAYECKUM (opMyrnaM M ypaBHEHHSIM
XUMUYECKUX PEAKUUN C HCIOJIH30BAHUEM
(bU3MUECKUX BEIHYMH, XapaKTePU3YIOIIUX
BEIIECTBA C  KOJMYECTBEHHOW CTOPOHBI:

MaccChl, o0beMa
(HOpManbHbIE yCIIOBHSA) rasos,
KOJIMYEeCTBa  BEUIECTBA;  HCIIOJIB30BaTh
CHUCTEMHbIE XHMHYECKHE 3HAHMUA JUId
NPUHSATHS ~ PEIIeHHH B KOHKPETHBIX
KU3HEHHBIX CUTYallUsX, CBS3aHHBIX C

BCHICCTBAMU U UX TPUMCHCHUEM.

OK 02.
Hcnonp3oBath
COBPEMEHHBIC
cpeiacTBa TIOWCKa,
aHajam3a u
WHTEPIIPETAUN
uH(popMaluuy, "
uH(pOpPMaIMOHHBIE
TEXHOJIOTHH TUTST
BBITIOJTHEHHST  3a]1a4
npodecCHOHANBHOM
JIeSATeTLHOCTH.

B o0nacTH HEeHHOCTH HAYYHOIO
MO3HAHUSA:

- c(OpMHPOBAHHOCTH
MHPOBO33pPEHMUS,
COOTBETCTBYIOIIIETO
COBPEMEHHOMY YPOBHIO Pa3BUTHSI
HAYKH " 0011eCTBEHHOM
NPAaKTUKH,  OCHOBAaHHOTO  Ha
AAATIOIE KyJIBTYD,
CIIOCOOCTBYIOILIETO ~ OCO3HAHMIO
CBOETO MECTA B MOJIUKYJIBTYPHOM
MHUDE;

- COBEPUICHCTBOBAHUE SI3BIKOBOM
U YHUTATENIbCKOM KYJIbTYphl Kak
CPEICTBA B3aUMOJICHCTBUS MEXKIY
JIIOJIbMU U TI03HAHUS MUPA;

- OCO3HaHME LIEHHOCTH HAy4YHOU
JeATEIbHOCTH, TOTOBHOCTh
OCYILIECTBIIATH  NPOEKTHYIO U
UCCIIEA0BATENILCKYIO

- yMeTb IUIAHUPOBaTb U  BBIIOJIHATH
XUMHYECKUH SKCIEPUMEHT (IIpeBpalieHUs
OpPraHMYeCKUX BEIIECTB IPU HarpeBaHUH,
MOJyYE€HUE OJTWIEHAa M U3Yy4YEHUE €ro
CBOMCTB, KayeCTBEHHbIE pEaklUuH Ha
AJIBAETU/IBI, KpaxMall, YKCYCHYIO KHUCIIOTY;
JieHaTypalys OelKOB TpH  HarpeBaHMU,
L[BETHBIE pEAaKUUH OEJIKOB; TPOBOAUTH
peakuuu HOHHOro OOMeHa, OMpeNesTh
Cpelly BOAHBIX PAacTBOPOB, KaueCTBEHHBIE
peakiuu Ha cynbdar-, KapOoHaT- U XJIOpHUI-

AQHWOHBI, Ha KATHOH aMMOHHS, pelarh
SKCIIEpUMEHTAIBHBIE 3aJauyll 10 TeMaM
"Mertasmbr" u "Hemeramtsr") B
COOTBETCTBUM C TpaBWIAMH  TEXHUKHU
0€30MaCHOCTH  TIpH oOpamieHnd ¢
BEILIECTBAMU u 71a60paTOPHBIM
000pyIOBaHUEM; TIPEICTABISTh PE3YJIbTATHI
XMUMHYECKOTO JKCIIEpUMEHTa B  (opme
3aIMCH  YPaBHEHUH  COOTBETCTBYIOIINX
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JESTETbHOCTh MHIMBUIYATIbHO U B
rpynne;
OsJanenue
y4eOHBIMH
MO3HABATEJIbLHBIMHU

e CTBUSIMU:

B) padora ¢ uHopmauuei:

- BIIJIETh HABBIKAMU TOJTYYEHUS

YHUBePCAILHBIMH

peakuuii ¥ (GopMyIUpOBaTH BBIBOJBI Ha
OCHOBE 3THX PE3YJIbTaTOB;

- YMETh  aHAJIM3UPOBATH  XUMHYCCKYFO
UH(pOpMAIMIO, TOTYYaeMyl0 M3 Pa3HBIX
VICTOYHHKOB (cpencts MaccoBOM
unpopmanuu, cetb HTEpHET 1 Ipyrue);

- BIIQJICTh OCHOBHBIMH METOJIaMH HAy4HOTO
TIO3HAHUSI BELICCTB M XUMHYCCKHUX SIBICHHI

uHpopMallMM U3  HUCTOYHHMKOB | (HAONIOJCHWE, W3MEPEHUE, DKCIICPUMEHT,

pasHBIX THIIOB, CAMOCTOSATEIILHO | MOJICIHPOBAHHUE);

OCYIIECTBJISITh ~ MOUCK, aHaM3, | - YMETh MTPOBO/IUTH pacydeTsl 1o

CHUCTEMAaTHU3ALHIO U | XHMUYeCKHUM GopMysiaM W YpaBHEHUSIM

HMHTEPIPETALNIO MHQOpMAILIMU | XUMHYECKUX PEAKIHid C MCIOIb30BAHUEM

pasNMYHBIX  BUIOB H  (GOPM | GUBNYECKUX BEIMYHH, XapaKTEPH3YIOIIHUX

MPEACTABICHUS; BCIIECTBA C KOJWYCCTBEHHOW CTOPOHBI:

- CO3/1aBaTh TEKCTbl B Ppa3IMYHbIX | MAacChl, 00beMa (HOpPMAaJIbHBIE YCIIOBHUSA)

dopmaTax C ydeToM Ha3HA4YEHHs | ra3os, KOJIMYECTBA BEIIIECTBA;

WHpOpMAITHN u LIEJICBOI | UCIIOJB30BaTh CHCTEMHBIE XHMHUUYECKHE

ay/JIUTOPHH, BBIOMpAs | 3HAHUS Ui T[PUHITHS PEIICHUNA B

ONTHMAJTHHYO (OpMy | KOHKPETHBIX  KHU3HCHHBIX  CHUTYaIlUsIX,

MIPE/ICTABIICHUS ¥ BU3YalIM3alliH; | CBA3aHHBIX C  BEIIECTBAMH W HX

- OIICHHWBAaTh JOCTOBEPHOCTh, | IPUMEHCHHUEM

JISTUTUMHOCTh MH(GOPMAITUH, €€

COOTBETCTBHE TIPABOBBIM 51

MOPaJIbHO-3THYECKUM HOPMaM;

- HCIOJB30BaTh cpencrea

MH(QOpPMAaIIMOHHBIX u

KOMMYHUKAITUOHHBIX

TEXHOJIOTUI B pelenuu

KOTHUTHBHBIX,

KOMMYHUKATUBHBIX 5

OpraHM3allMOHHBIX  3aJa4  C

CcoOMI0ICHUEM

TpeOoBaHMIA SPrOHOMUKH,

TEXHHUKU 0e30ITaCHOCTH,

THTHEHBI, pecypcocOepereH s,

MPABOBBIX W JTHYECKUX HOPM,

HOpM uH(MOPMAITMOHHON

0€30ITacHOCTH;

- BJIAJICTh HAaBBIKAMH

pacro3HaBaHKS u 3aIUTHI

uHpopMarmy, HHGOPMALMOHHON

0€30MacCHOCTH JINYHOCTH
OK 04. - TOTOBHOCTh K CaMOpa3BUTHIO, | - YyMETh IUIAHUPOBATh M  BBINOJHATH
OddexTnBHO CaMOCTOSITETLHOCTH W | XHMHUYECKHH 3KCIIEPUMEHT (TIpeBpaIlCeHUS
B3aMMOJICHCTBOBATh CaMOOTIPEIEICHHIO; OpPraHMYEeCKUX BEIIECTB TMPH HArpeBaHUH,
n paboTtatb B | - OBIIQJICHHC HAaBbIKAMU Yy4YEeOHO- | MOJIyYeHHE OTHIEHA W U3y4eHHE €ro
KOJIJICKTUBE U | UCCIIENOBATENbCKOM, MPOCKTHOM U | CBOWMCTB, KAUECTBEHHBIC  PEAKUUU  HA
KOMAaHJIE. COIIMAILHOM JEATEIBHOCTH; ITBJCTU/IBI, KpaxMal, YKCYCHYIO KHUCIIOTY;

OBinaneHne yHHBePCATbHBIMH
KOMMYHHMKATHUBHBIMH
JNeCTBUSIMU:

0) coBMecTHas1 1eITeJIbHOCTD:

JeHatypaiys O€JIKOB TIpH  HarpeBaHHY,
LBETHbIE pEaKIMu OENKOB; MPOBOJIUTH
peakiMu HOHHOTO OOMEHa, ONpeAeAThH
Cpeny BOAHBIX PACTBOPOB, KAa4ECTBEHHBIE
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- TIOHMMaTb W HCIOJIb30BaTh
MPEUMYIIEeCTBA

KOMaHJHOM M WHJIMBUIYAJILHON
paboTsr;

- IPUHMMATh LEIM COBMECTHOMN
JeATENTIbHOCTH,

OpraHHU30BbIBATH u
KOOPJIMHUPOBATh JICUCTBHA 10 €€
JOCTH)KEHHIO: COCTaBJATh IUIAH
JICUCTBUM, PACIPENCIATh POJIH C
Y4E€TOM  MHEHUH  y4aCTHUKOB
o0cyKnarhb PpE3yJIbTaThI
COBMECTHOM palOTh;

- KOOPAUHUPOBATh ¥ BBIIOIHSATH
paboTy B YCIIOBUSIX pEalIbHOTO,

BUPTYAJILHOTO u
KOMOMHHPOBAHHOT'O
B3aHMOJCHCTBUS;

- OCYWIECTBJAATb  IO3UTUBHOE
CTpaTETMYECKOE  IOBEJACHHE B

Pa3IMYHBIX CUTYalLUsX, IIPOSBIISTH
TBOPYECTBO U BOOOpaXKEHUE, ObITH
VMHULUATUBHBIM

OsiajgeHne yHHMBepcAJbHbIMU
PeryJIsiTHBHBIMH JelCTBHAMU:
r) NpUHATHE ce0s M APYrux
JIofeit:

- IPUHUMATh MOTHBBI "
apryMeHThl APYTuX JIOJed MpH
aHaM3e pe3yIIbTaToB
JeSTEIIbHOCTH;

- PU3HABATh CBOE TPABO M IPABO
JIPYTHX JIFO/ICH Ha OITHOKH;

- pa3BuBaTh CMOCOOHOCTh
IIOHUMATb MUp C TIO3UIINHN
JPYTOTo YeIOBEKa;

peakiyu Ha cyabdar-, KapOOHaT- U XJIOPU/I-
AQHUOHBI, HAa KAaTMOH AaMMOHHMS; pEIIaTh
JKCIEPUMEHTAIbHBIE 3a/laud 10 TeMaM
«MeTtaishy u «Hemeranbi») B

COOTBETCTBUM C MPaBWIAMH  TEXHHUKH
OezomacHOCTH ~ mpu  oOpamieHuu ¢
BEIICCTBAMH u 71a00paTOpHBIM
000pyI0BaHUEM; TPEACTABIATH PE3YIBTATHI
XMMHYECKOTO JKCIIEpUMEHTa B  Qopme
3allUCH  YPABHEHUH  COOTBETCTBYIOLIUX

peakuii 1 (GOpPMYIUPOBATH BHIBOJBI Ha
OCHOBE 3THX PE€3Yy/IbTaTOB

OK 07.
CopelicTBOBaTH
COXPAHCHHIO
OKpYXKaroIlel CpeJibl,
pecypcocOepeKeHHUIO,
OPUMEHSTh  3HAHH
00 W3MEHEHUU
KIIUMaTa, TPUHIUIIBI
OEpEKITUBOTO
MIPOU3BO/ICTBA,

a3 exTuBHO
JIENICTBOBATh B
Ype3BhIYANHBIX
CUTYaIlUsX.

B 00J1acTH 3K0/10rMYECKOro
BOCIIMTAHUS:

- chOopMHUPOBAHHOCTh
JKOJIOTUYECKOMN KYJIBTYpBI,
TMOHMMAHWE BIIMSHUS COIMAIILHO-
SKOHOMHUYECKUX TPOLIECCOB HA
COCTOSIHUE MIPUPOIHON 51
COLMAIBHOW Cpelbl, OCO3HAaHUE
TJI00AJIBHOTO XapaxkTepa
IKOJIOTHUECKUX TPOOIIEM;

- IUTAHUPOBAHUE u
OCYILIECTBJIICHUE  JECUCTBUH B
OKpY>Kalolle cpeie Ha OCHOBE
3HaHMUS ~ IeJIeH  YCTOWYMBOIO
pa3BUTHS YeJI0BEUYECTBA;
AKTMBHOE HEMPUSITHE ACUCTBUM,
IIPUHOCSIIUX BpE OKPYXKAIOLIEH

chopMHpOBaTh  TMPEJCTABICHUSA: O
XUMHAYECKON COCTaBJIAIONIEH
€CTECTBEHHOHAyYHOW  KapTHHBl  MHpa,
polM  XMMUM B IIO3HAHUU  SIBJICHUU

MPUPOABI, B POPMUPOBAHUU MBIIUIEHUS U
KYJIBTYpBI JINYHOCTH, €€ (PYHKIIMOHAILHOMN
TPaMOTHOCTH, HEOOXOAMMOMN TSI PEIICHUS
NPAaKTHYECKUX  3a/a4d  HKOJOTUYECKH
00OCHOBAHHOTO OTHOIIEHUS K CBOEMY
3JI0POBBIO U IPUPOIHON CpeEIe;

- yMeTh COOJIIOaTh MpaBHiIa IKOJIOTHYECKU
LENIeCO00pa3HOTO TOBEJICHU B OBITY H
TPYAOBOM  JIESITENBHOCTH B LETIIX
COXpaHEHUS CBOETO 3JI0pPOBbSI u
OKpY>KaroIen MIPUPOTHOM Cpelbl;
YUUTBIBATH  OIMMACHOCTb BO3IICI>1CTBPISI Ha
KVBBIC OPraHU3MbI OIPEJICIICHHBIX BEILIECTB,
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cpere; MOHMMAasl CMBICII TOKAa3aTeslsl NPEICeIbHON
- yMEHHE IIPOTHO3UPOBATh | TOIYCTUMOM KOHLIEHTpALUN
HeOJIaronpusITHHIE
JKOJIOTUYECKUE HIOCJIE/ICTBHS
IIPEANPUHIMAEMBIX

JEHCTBUMN, TPEAOTBPALIATh UX;

- paciupeHue OIlbITa
JEATEIIbHOCTU 9KOJIOTUYECKON
HaIIPaBJICHHOCTH;

- OBJIQJICHUE HAaBbIKaMM y4eOHO-
HCCIIEI0BATEIbCKOM, IIPOCKTHOU U
COLMATIbHON IESITENBHOCTH

K 2.1 — CaMOCTOSTEIbHBINA TOUCK HEOOX0AMMOI HHpOpMaIHH;

ObecnieunBarnb — OIpeAeIcHNUE KOJINYECTBCHHBIX U KaUECTBEHHBIX I0Ka3aTesel paboThl
BBIIIOJTHCHHE JKEJIC3HOIOPOIKHOI'O TPAHCIIOPTA,

YCIIOBHH 11O — BBITNIOJIHEHUE MTOCTPOCHUS IpaduKa JIBHKCHHS I0S3/10B;

Opranu3ann — OmpeJeleHre ONTUMAIFHOTO BapuaHTa IiaHa (OPMUPOBAHUS TPY30BBIX
JIBUKCHUS T10€3/108B;

TpancuopTa — pacueT nokasareseil miana GopMUPOBAHUS IPY30BEIX II0E3/I0B

B pesynbrare oOcCBOEHHS IpPOrpaMMbl Y4eOHOro mpeaMeTa pealu3yercs IporpaMma
BOCIIUTaHMsI, HalpaBJieHHast Ha (OPMHUPOBAHUE CIAEAYIOIUX JUYHOCTHBIX pe3yabTaToB (JIP):

JIP 2 IlposBasiouii  akTUBHYIO  TIpPaXJAHCKYI0  IO3ULUIO,  JE€MOHCTPUPYIOIIMMA
IIPUBEPKEHHOCTh IPUHLMUIIAM YECTHOCTH, MOPSIOYHOCTH, OTKPBITOCTH, SKOHOMHYECKH aKTUBHBIN U
YYacCTBYIOIIMM B CTYJAEHUYECKOM U TEPPUTOPHAIILHOM CAMOYIPABICHUHM, B TOM 4YHCIE Ha YCIOBMSX
NOOpOBOJIBUECTBA, MPOAYKTMBHO  B3aUMOACWUCTBYIOIIMM W Y4acTBYIOIIMH B  JAEATENbHOCTH
OOLIECTBEHHBIX OpraHU3alni.

JIP 4 IlposBndmomuii ¥ IEMOHCTPUPYIOLIMM yBa)KCHHE K JIOASIM TpyJa, OCO3HAIOIIMH
LEHHOCTh coOCTBeHHOro Tpyaa. Crpemsmuiics K (GOpPMHUPOBAHUIO B CETEBOM cpelle JIMYHOCTHO U
npo¢eCCHOHATBHOTO KOHCTPYKTUBHOTO «IIU(POBOTO CIIEIa.

JIP 16 IlpuoOpeTeHne oOy4arOMIMMUCS COIMAIBHO 3HAYMMBIX 3HAHWM O TIpaBUJIaX BEICHHS
HKOJIOTHYECKOT0 00pa3a )KU3HU O HOPMAaX U TPAAULUAX TPYAOBOM JEeSITEIbHOCTH Ye0BeKa O HOpMax U
TpaJuLUAX MOBEJCHUS YeI0BEKa B MHOTOHAI[MOHAIbHOM, MHOTOKYJIBTYPHOM OOIIIECTBE.

JIP 23 IlonyueHue oOy4arOmUMHUCS BO3MOXHOCTH CAMOPACKPBITHS M caMopeanu3anus
JUYHOCTH.

JIP 30 OcymecTBisomMil MOUCK M HCIOJIb30BaHME HH(OpMaIMKM, HEOOXOAMMOM s
3 PEKTUBHOTO BHIMOIHEHUS PA3TUYHBIX 33/1a4, TPOPECCUOHATBHOIO M JMYHOCTHOT'O Pa3BUTHSI.




2 CTPYKTYPA M COJIEP)KAHUE YUYEBHOM JACIHUILIAHBI

2.1 O0bem yueOHOM AUCHUILVIMHBI U BHIbI Y4eOHOH padoThl

Bun yuyeOHo# padoThI

O0BEéM B yacax

O0BéM 00pa3oBaTeJIbHOM MPOrPaMMBbI Y4e€OHOM U CIUATIIUMHbBI 72
B TOM YHCJIE:

OcHOBHOe coiep:KaHue 72
B TOM YHCJIE:

JIEKIIUH, YPOKHA 34
MIPaKTUYECKHE 3aHATHS 28
71a00paTOPHBIE 3aHATHS 10
IIpodeccnonaibHO-OpHEHTHPOBAHHOE COJIePKAHUE

B T.4..

MPaKTUYECKHUE 3aHATUS 28
n1abopaTopHbIE 3aHATH 10

[Ipome:xxyTounasi arrectanus B popme nuddepennupoBannoro 3auera (11 cemecrp)
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2.2 TemaTnuyeckuii IUVIaH U cofepxanue ydeOHou qucuuminnel OY n.12 XUMMUA

1 2 3 4
Dopmupyemble
KOMIICTCHUNH
HaumeHoBaHue pa3jaesioB U TeM Coaeprxxanue y4eOHOro MaTepuaJia, NpaKTHYeCKHe U J1a0opaToOpHble 3aHATHS, O0bem (OK),IIK nu
caMoCTOsITe/IbHAs padoTa 00y4arImuXxcs 4acoB JIMYHOCTHBIE
peE3yJabTaThI
(JIP)
Pa3znen 1. TeopeTudyeckue 0CHOBBI 8
XUMHUH
Tema 1.1 CtpoeHue aTOMOB. Coaepixanue yueOHOro MaTepuaJa
[lepronnyeckuii 3aKoH 1 TabnHIIA OsznakomiieHne oOywaromuxcst ¢ (opMaMu TeKylled U NPOMEXYTOYHOMH
.. Menpneneepa aTTECTALlMU, OCHOBHOW M JIONOJHUTEILHON JINTEPATYPON MO KYpCy AUCUUILIMHBI U
MPOBEICHUE MHCTPYKTAXKA M0 TEXHUKE 0€30IaCHOCTH.
OcHOBHBIC TIOHATHUS U 3aKOHBI HEOpraHudeckon m oOmiel xumuu. Ilepmogmueckas
cucreMa xumudeckux snnemeHToB .M. Menneneesa. Ctpoenne aroma. CoBpeMeHHas
Mozenb CcTpoeHusi atoma. CHMBOIMYECKUH SI3bIK XUMUHM. XHUMHYECKMH 3JIEMEHT.
OnekTpoHHas KoHpurypamus aroma. Kinaccudukanns XMMUYECKUX 3JI€MEHTOB (S-, pP- OK 01 OK 02
, d-anemenThI). BaneHTHbIE 3JIEKTpOHBL BaleHTHOCTh. DIEKTPOHHAs IMPUPOIA 2 TP 16.23.30
XUMAYECKOM  CBSI3U.  DJIEKTPOOTPUIATENLHOCTh.  BUABI  XUMHUYECKOW  CBSI3U =
(KoBasIeHTHasl, MOHHAs!, METAJUTMYECKas, BOJIOPOJIHAS) M CIIOCOObI €€ 00pa30BaHMsI.
[Teprommueckas cucrema xummuyeckux neMeHToB [I.M1. MenaeneeBa. @U3HMUECKHIA CMBICIT
[lepuognueckoro 3akona J[J. MenneneeBa. 3aKOHOMEPHOCTH W3MEHEHHsI CBOMCTB
XUMHYECKHX 3JIEMEHTOB, 00pa3yeMbIX MU MIPOCTHIX U CIIOKHBIX BELLIECTB B COOTBETCTBUI
C MOJIOKEHUEM XMUMHUUYECKOT0 dieMeHTa B [lepronnueckoii cucreme. MuUpoBO33pEeHUECKOE
u HayyHoe 3HaudeHue [lepmomuueckoro 3akona JI.M. Menneneesa. Ilpornoser JI.A.
MenpeneeBa. OTKpBITHE HOBBIX XUMHYECKHUX 3JIEMEHTOB
IIpakTH4eckoe 3ausitue  Nel | IIpakTtudeckoe 3ansitne Nel PemieHue npakTHMKO-OpUEHTHMPOBAHHBIX PAacUETHBIX
OCHOBHBIE KOJMYECTBEHHBIE 3aKOHBI | 3a71a4 10 TeMe: «OCHOBHBIE KOJIMYECTBEHHBIE 3aKOHBI M PACUETHI 110 YPaBHEHUSIM
¥ pacyeThl 10  YPAaBHEHUSM | XUMUUYECKHMX PEAKIIUIi» OK 01 OK 02
XUMUYECKHUX PeaKIni IIpoduiibHbIie U MPOPECCHOHATBLHO 3HAYMMBIE JJIEMEHThI COACPKAHUA: 2 JIP
2,4,16,23,30

XUMHUYECKUE SIBICHHS B OCHOBE TEXHOJIOTMYECKHX OIEpaluil Ha MpeANpUATHIX
KEJIEe3HOJOPOKHOT'O TPAHCTIOpTa (HAIUIAaBKA IPU PEMOHTHBIX paboTax, HaHECEHUE




JAKOKPACOYHBIX ITOKPBITUIN).

IIpakTHyeckoe 3ansaTHe Ne2
CocTaBiICHHE 3JIEKTPOHHO-
rpadudeckux GpopMy.J1 3J1eMEHTOB

IIpakTnueckoe 3ansaTHe Ne2 PenieHue npakTUKO-OPUEHTUPOBAHHBIX PACUETHBIX
3aga4 1o Teme: CocTaBieHHe 3JEKTPOHHO-TpahuIecKux GOpMyIl SJIEMEHTOB.
IIpoduibHbie U NPO(PECCHOHATBLHO 3HAYMMBIE JJIEMEHThI COJePKAHUA.

OK 01 OK 02
OCHOBHBIE XUMUYECKHE 3aKOHbI, TCOPHH U YUEHUS CIIOCOOCTBYIOT 00JIee ITOJIHOMY 2 TP 4.16.23.30
¥ OCO3HAHHOMY ITOHUMAHUIO0 XUMHUYECKHX TPOLIECCOB sl JOPMHUPOBAHUS TR
Hay4YHOT'O MUPOBO33PEHMSI; KAK OCHOBBI JIJIsl KOJINYECTBEHHBIX PACUETOB U PEILICHUS
MHOTHE PACYETHBIE 337ja4l IPAKTUUYECKOTI0 U TEXHOJOTMYECKOT0 3HAUYEHUSI.
IIpakTnyeckoe 3ansitue Ne3 IIpakTHyeckoe 3ansitue Ne3 PenieHue npakTUKO-OPUEHTHPOBAHHBIX 3aJaHUN MO
XapakTeprucTuKa XUMUYECKUX TeMe: XapaKTepUCTUKA XMMUYECKUX 3JIEMEHTOB 10 NOJIOKEHUIO B Ilepronnueckoin
3JIEMEHTOB T10 II0JIOKEHHUIO B cucreMe xummuueckux aemeHTos [I.11. Menneneesar.
[lepnoauueckoii cucreme IIpo¢gunbHbie 1 NpodhecCHOHAIBLHO 3HAYNMBbIE 3JIeMEHThI COAePKAHUS. OK 01 OK 02
XUMHUYECKHX d1eMeHToB /.M. OCHOBHbBIE XUMUYECKHE 3aKOHbI, TCOPHH U YUEHUS CIIOCOOCTBYIOT 00JIee MOJIHOMY 2 TP 4.16.23.30
Menneneena 1 OCO3HaHHOMY OHMMAaHHIO XUMHUYECKHUX IIPOLECCOB I (HOPMHUPOBAHUS PnTTT
Hay4YHOT'O MUPOBO33PEHMSI; 3HAHUE OCHOBHBIX XapaKTEPUCTHK U TOBEICHUS
MaTepuasa B pa3HbIX YCIOBUSX, Ul ONPEAEICHNs ONTUMAJIbHBIX YCIOBUN
9KCIITyaTalliy CPEACTB TEXHUUECKOIO OCHAILLEHMUS.
Pa3nen 2. XuMun4yeckue peakuuu 10
Tema 2.1. Tuns! XuMu4yeckux Coaepixanue yueOHOro MaTepuaJa
peakuuii. Kunetnueckne u Knaccuukanus XMMUYECKHX peaklUii B HEOPraHNYEeCKOM 1 OPraHu4ecKol XUMUH.
TEPMOXUMHUYECKHE 3aKOHOMEPHOCTH | OKUCIUTEIbHO-BOCCTAHOBUTENbHBIE peakuuu. CocTaBieHHME U YpaBHHBaHHE
IIPOTEKAaHUsI XMMUUYECKUX PEaKLINM. OKHCIIUTEIbHO-BOCCTAHOBUTEIBHBIX PEAKIMi METOJIOM »JJIEKTPOHHOro OajaHca.
DNeKTpoNn3 PacTBOPOB W paciuiaBoB. CKOPOCTh pEaklud, €€ 3aBHUCHUMOCTHh OT 5 OK 01 OK 02
pa3nuuHbIX (hakropo. Karanus. O6patuMocTs peakuuii. XUMHYECKOEe paBHOBECHE JIP 4,16,23,30
1 crocoObl ero cmemenus. Knaccupukanns XMMHUYECKUX peakuii: 0 TEII0BOMY
s dexTy (IK30TepMUYECKHE, SHIOTEPMUYECKHE), IO 00paTUMOCTH (0OpaTUMbIE U
HeoOpaTHMBbIe).
IIpakTH4eckoe 3ausitue  Ned | IIpakTtudeckoe 3ansitue Ned PemieHune NpakTHMKO-OPUEHTHMPOBAHHBIX PAacUETHBIX 2 OK 01 OK 02
CKOpOCTh XMMHUYECKUX peakuuil. | 3aaa4 no teme: "CKOpOoCTh XUMUYECKUX peakinii. XMMHUYECcKoe paBHOBecHE" K 2.1
XHUMHUYECKOE PAaBHOBECHE IIpopnibHbie W NPOPecCHOHAIBLHO 3HAYMMBIE JJIEMEHTHI COAEPKAHMSA. JIP 4,1 6,'23,3 0

bydepHble pacTBOpbl B TEXHOJOTHYECKUX IMpoleccax (MpH 3JIEKTPOXHUMHYECKOM
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HAaHCCCHHUH 3allTUTHBIX HOKpBITHfI, B IIPON3BOJICTBEC Kpacheneﬁ)

Tema 2.2 DnexTponuruyeckas
JMCCOLIMALUS U HOHHBIH 0OMEH

Coaep:xanue yueOHOro MaTepuaa

Teopus anexTponuTHUECKON Aucconnanuu. MIoHbl. DIeKTPOINThI, HEAIEKTPOIUTHI.
Peakuun wnonHoro oOmena. CocTaBieHME peakLUd HMOHHOIO OOMEHa IyTeM
COCTaBJIEHUS] MX TMOJHBIX M COKpAIIEHHBIX MOHHBIX YypaBHeHuH. KuciaorHo-
OCHOBHBIE peaKIMM. 3aJaHUs Ha COCTABJICHHME MOHHBIX peakiuid. ['maponus comei.
3HayeHue THJIpoNIKM3a B OMOJNIOrMYECKMX OOMEHHBIX mpoueccax. Ilpumenenue
THIPOJIN3a B IPOMBIIIJIEHHOCTH.

[IpakTHueckoe UCIOIb30BaHUE PEAKIIM HOHHOIO 0OMEHa U THAPOIIN3a B Ha
PEIIPUATHIX JKEJIE3HOJOPOKHOTO TPAHCIIOPTA.

OK 01 OK 02
JIP 4,16,23,30

JlabopaTopnoe padora Nel
Peakiuu nonHoro oomeHa.
I'maponus conent

JladopaTopHoe 3ansitue (padora) Nel "Peakuuu nonsoro oomena. ['maponus
coseit"

UccnenoBanue cpeabl pacTBOPOB CoJiel, OOpa30BaHHBIX CHJIBHBIMU M CIaOBIMU
MPOTOJIUTAMH, U UX pEaKIUi ¢ pacTBOpaMH MIENIOYM, M KapOoHaTa HATpus.
CocrapneHue peakiuii THAPOIN3a COJICH.

IMpopuiabHbie ¥ npodeccHOHAJBHO 3HAYUMbIC JJIEMEHTHI COJepP/KaHUA.
[IpuMeHeHne Ha XKeNe3HOAOPOKHOM TPAHCIOPTE PEaKIMH HOHHOTO OOMEHa st
yMSITYEHUST BOJABI (CHIDKEHHE KOHIEHTPAllMd HMOHOB Ca® u Mg2+). I'mpponus Ha
MPEANPUSITHSIX JKEJIE3HOJOPOKHOTO TPAHCIIOPTA.

OK 01 OK 04
JIP 4,16,23,30

IIpakTH4eckoe 3ansitue  Neb
OKHCITUTEITEHO-BOCCTAaHOBHUTEIHLHBIC
peaxiuu

IIpakTnyeckoe 3ansitue NeS PemieHue SKCIEpUMEHTAIBHBIX 3a7ad [0 TEME:
"OKHCIUTENBHO-BOCCTAHOBUTENIbHBIE peakuuu"

IMpopuiabubie ¥ nNpodgecCHOHAIBHO 3HAYUMbIC JJIEMEHTHI COJEPKAHUA.
3HaueHUE OKHUCIIUTEIbHO-BOCCTAHOBUTENBHBIX peakuuid B MNpUpPOJE M Ha
MPEANPUATHIX KEIE3HOAOPOKHOW oTpaciu. OKHUCIUTENBHO — BOCCTAHOBUTEIbHBIE
MPOLIECChl KAaK OCHOBAa MPOIIECCOB KOPPO3UM METANIOB, PabOThl XUMHYECKHX
HMCTOYHHMKOB TOKA U aKKyMYJISITOPOB U T.JI.

OK 01 OK 04
JIP 4,16,23,30

Paszgea 3. CTpoenne u cBOiiCTBAa HeO

raHNn4YeCKHuX BelIeCTB

14

Tema 3.1 Knaccuduxkarus,
HOMEHKJIATypa U CTPOCHHE
HEOPTaHMYECKUX BEIIESCTB

Conep:xanue yueOHOro MaTepuasa

[Ipenmer Heopranmyeckol XuMHH. B3anMOCBA3b HEOPraHMYECKUX BEIIECTB.
Knaccudukanus HeopraHudeckux BemiecTB. [IpocThie W CIOXKHBIE BEIIECTBA.
OCHOBHBIE KJIACCHI CJIOKHBIX BEIIECTB (OKCHIBI, THAPOKCHUIIBI, KUCIOTHI, COJIH).
Homenkiarypa 1 HazBaHuME HEOPraHMYECKUX BELIECTB UCXOJSA U3 MX XUMUYECKOU
(hopMyIIbI UM COCTABJIEHHE XUMUYECKOW (hOPMYIIbI UCXO/IS U3 Ha3BaHUS BEIECTBA
10 MEXKJIYHAapOOHOM WM TPUBMAJIBHOM HOMEHKJIAType. MeXMOIeKyJIspHbIe

OK 01 OK 02
JIP 4,16,23,30
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B3aumogeicTeusa. Kpucrautoruaparsl.  ArperatHble  COCTOSHMs — BEILECTBA.
Kpucrannmuueckue u amopduble BemiecTBa. THIBI KPUCTAUIMYECKUX PEIIETOK
(aToMHasi, MOJEKYJsIpHasi, MOHHAsA, MeTaIn4eckas). 3aBUCHUMOCTb (DU3MUYECKHX
CBOWCTB BEIIECTBA OT THUIIA KPUCTAJUINYECKOH pemeTku. [IpuuuHbl MHOTrOOOpa3us
BemecTB. COBpeMEHHBIE NPEICTABICHHUA O CTPOCHUU TBEPIBIX, JKUIKUX U
ra3o00pa3HbIX BemecTB. JKUaK1e KpUCTalIbl.

IIpakTnueckoe 3aHsITHE Ne6
Knaccudukanms u HOMEHKIATypa
HEOPraHUYECKUX COEAVNHEHUN

IIpakTuyeckoe 3ansitTue Ne6 PeiieHne npakTUKO-OPUEHTUPOBAHHBIX PACUETHBIX
3amad o reme: Kiiaccudukanusi 1 HOMEHKIJIATypa HEOPTaHUYCCKUX COSAMHCHUN
IIpoduibHbie U MPoPecCHOHATIBLHO 3HAYUMbIE JJIEMEHTbI COACPKAHUS.

W cTOYHUK MEHBI B IEHHBIX OTHETYIIMTENSAX — B3aUMOAEUCTBUE KUCIOTHOTO U OKr([)f{ (2)II< 02
LIEJIOYHOTO pacTBopa. Mcrnonab3oBaHue KayCTUYECKOW COJIbl, KAJIbLIUHUPOBAHHOU P 4.16 '23 30
COJIbl, CHJIMKATa HAaTPHsl, MeTacuiInKara Hatpus, ¢pocdarsl (TpuHarpuiipocdar u T
Tpunoaudochat HaTpUs) 151 OUUCTKU MTOBEPXHOCTEH U MPHU UX MOATOTOBKE MO
3aIUTHBIE TOKPITHS

Tema 3.2 OU3NKO-XMMUYECKHUE Conep:xanue yueOHOro MaTepuaJia

CBOMCTBA HEOpraHWYeCcKuX BemecTB. | Metamel. OO0mue ¢Gu3nueckue W XUMHYECKHE CBOMCTBA MeTaioB. CriocoObl OK 01 OK 02

Mertasl. MIOJIy4€HUsl. 3HAYEHUE METAJUIOB U HEMETAJJIOB B MPUPOJIE U KU3HEACITEIbHOCTH TIP 4.16.23.30
YeJoBeKa U opranu3MoB. Koppos3usi MeTaiioB: BUIIBI KOPPO3HUH, CIIOCOOBI 3aIUTHI R
METAJJIOB OT KOPPO3UHU

IIpakTH4eckoe 3ausitue  Ne7 | [IpakTudeckoe 3ansaTue Ne7 PemieHue sKkcnepuMeHTaIbHBIX 3ajad Mo Teme: "

CBolicTBa METAIIIIOB CaoiicTBa MeTa/uioB "
IIpopunbHbie M NMpoecCHOHAIBLHO 3HAYMMBbIe JJIeMEHThbI coaepkaHus. [l OK 01 OK 02
JUHUHA CBA3M U YCTPOMCTB CBSI3U, OOCIHYXHBaHMM U PEMOHTE TPAHCIOPTHOTO K 2.1
PaZMOAIIEKTPOHHOTO 00O0pPYIOBaHUSI HEOOXOIUMBI CTajeallOMUHEBBIE IPOBOJA. P 4.16 '23 30
Menanblii 1 TaTyHHBIN IPOKAT UCIIOJIB3YETCS IIPU U3TOTOBJIEHUHU U PEMOHTE JeTallel T
pa3IMYHOM amnmaparypbl KeJle3HOJOPOKHOM cBs3u. IlpuMeHeHue cIuiaBoB s
M3TOTOBJICHHSI KOTJIOB 7KeJIe3HOAOPOKHBIX IIMCTEPH, BATOHOB, JK/J] TOJIOTHA U T/,

Tema 3.2.1 Hemerainsl. Conepxanue yueOHOIro MaTepuaJia
Hemerannsl. Tlonoxenne B IICXD J[.M. MenneneeBa, 0COOEHHOCTH CTPOCHHS.
OO6mue Qusnyeckue U XMMHYECKHE CBOWCTBA HEMETaUIOB. THUNUYHBIE CBOMCTBA OK 01 OK 02
HemetaioB IV- VII rpynn. Knaccupukanuss u HOMEHKIATypa COEIMHEHHH TIP 4.16.23.30

,10,29,

HeMeTalsioB. KpyroBopoTbl OMOTEHHBIX 3JEMEHTOB B MpHUpojAe. XHUMHUYECKHE
CBOMCTBAa OCHOBHBIX KJIACCOB HEOPTraHUYECKHX BEIIECTB (OKCHUIIOB, THAPOKCHUJIOB,
KHUCJIOT, COJIEH M JAp.). 3aKOHOMEPHOCTH B M3MCHEHHH CBOMCTB NMPOCTHIX BEIIECTB,
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BOJOPOAHBIX COGHHHGHHﬁ, BBICIIIUX OKCHUIOB U THAPOKCUJIOB.

JlaboparopHnasi pabora No2
CBolicTBa HEMETAIIJIOB

JlaGopaTopHas padora Ne2 CpolicTBa HEMETAILJIOB

UccnenoBanne puanyecknx 1 XMMUYECKUX CBOMCTB HEMETAUIOB. Perienue
SKCIEPUMEHTAIIbHBIX 3a/a4 10 CBOMCTBAM XMMHUYECKUM CBOWCTBAM HEMETAIIIOB, O
pacrno3HaBaHUIO U MOITYYSHHUIO COEAMHEHUN HEMETAJUIOB.

I[MpoduibHbie U MPodeccHoHATBLHO 3HAYMMBbIE 3JIEMEHThI coep:xkanus. CeneH
— OCHOBA JIJIsl U3TOTOBJICHUS BhIIpSIMUTENEH U hoTorneMeHToB. Vcnonb3oBaHue
yriepo/ia B KauecTBE MPOBOJIHUKA, YIIIEPOIHOE BOJIOKHO Ul CO3JaHMsI JIETKUX U
SKOHOMHYECKHU I(P(HEKTUBHBIX FTTEMEHTOB KOHCTPYKIIHH >KEI€3HOIOPOKHOTO
TPAHCIIOPTA U3 KOMIIO3UIITMOHHBIX MAaTEPHAJIOB.

OK 01 OK 02
OK 04
IIK 2.1

JIP 4,16,23,30

Tema 3.3 nenTudukamnus
HEOPTaHWYECKUX COCTMHCHUHU.

Conep:xanue yueOHOro MaTepuaJia

XUMHYECKUE CBOMCTBA OCHOBHBIX KJIACCOB HEOPTaHUYECKUX BEIIECTB (OKCHIOB,
THAPOKCHUIOB, KUCIIOT, coyiel u Ap.). ['eHeTnueckas cBsA3b HEOPraHUIECKHUX
COGI[I/IHCHI/If/'I. 3aKOHOMepHOCTI/I B I3MEHECHNU CBOWCTB MMPOCThIX BCUICCTB,
BOJOPOJIHBIX COCUHEHHI, BBICIINX OKCUIIOB M THAPOKCUAOB. nentuduxars
HCOPraHNYCCKUX BCIICCTB C MCIIOJIL30BAHUEM UX (1)I/I3I/IKO-XI/IMI/I‘-ICCKI/IX CBOfICTB,
XapaKTepHBIX KaYECTBEHHBIX peakiuii. [[poBenenrne MUHI-KOH(EPEHITNN HA TEMY:
«XUMHUS — IpYT UK Bpar?»

OK 01 OK 02
OK 07
JIP 4,16,23,30

Hmoz I cemecmpa: MakcumanbHasi yaeOHas Harpyska (BCero)
O0s3aTenbHast ayIMTOPHAs yueOHas Harpy3ka (Bcero)
MPAaKTUYECKHUE 3aHATHS

nabopatopHble 3aHATHS (paboTh)

32

32

14

Pa3nes 4. CTpoeHue H CBOICTBa Opr

AHHYECKHUX CoeJHHEeHUI

32

Tema 4.1 Knaccuduxkarus,
CTpPOEHHE U HOMEHKIIATypa
OpraHMYECKUX BEIIECTB

Conep:xaHnue y4eOHOro MaTepuasa

OsznakomnieHne oOyvaromuxcst ¢ (GopMamMH TeKylled | NPOMEXKYTOUHOM
aTTeCTalliy, OCHOBHOW M JONOJHUTEIBHOW JIMTEPATYpPOU MO KypCy IHUCHMIUINHBI U
MPOBEICHUE UHCTPYKTaXKa 110 TEXHUKE O€30MacHOCTH.

[TonsaTe 00 OpraHMYECKUX BEIIECTBAX, WX IMPUMEHEHHWE Ha KEJIE3HOM IopoTe.
[losiBeHne W pa3BUTHE OpPraHMYECKOM XMMHMM Kak Hayku. [Ipeamer opraHmueckoi
XUMUH. MecTo M 3HaueHHe OpraHMYecKOW XMMHUHU B CHCTEME €CTECTBEHHBIX HayK.
XUMHYECKOE CTPOCHHME KaK IMOPSAJOK COEAMHEHHUS aTOMOB MOJIEKYJE COIJIaCHO MX
BAJIGHTHOCTU. [IprMeHeHMe OpraHnyeckux BEIIECTB Ha JKEJIE3HOW JOopore.
[los10)kEHHS TEOpUHM XUMHYECKOIO CTPOEHUs] OpraHu4ecKux coennHeHud A.M.

OK 01 OK 02
JIP 4,16,23,30
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bytnepoBa. YriepoaHblil CKElIEeT OPraHu4eCcKO MOJEKYJbl 3aBUCUMOCTH CBOWMCTB
BEIIECTB OT XMMHYECKOIO CTPOCHUs MOJIeKyl. M3omepus u umsomepsl. lloHsaTne o
¢dbyukuuonansHoM rpynne. Pamukan.  [lpuninumnel kiaccuduKkaiu OpraHUYECcKHX
coeVHEeHUN. MexayHapoaHas HOMEHKJIATypa M INPUHLUUIBI  HOMEHKJIATyphbI
OpPraHUYeCKUX COeTMHEHUN

Tema 4.2 CpolicTBa OpraHMYECKUX
coequuenuit. [Ipenenbubie
YTIIEBOJIOPOIBI

Conep:xanue yueOHOIro MaTepuaJia

OU3NKO-XUMUYECKUE CBOMCTBA OPraHMYECKUX COCIMHEHUN OTAEIbHBIX KIJIACCOB
(ocobenHOCTH KiIaccU(UKAIIMK U HOMEHKIIATYPbl BHYTPH KJIACCa; TOMOJOTHYECKUH
psaa u obmas gopmyna; uzomepus; GU3NYECKUE CBOWCTBA; XUMUYECKHE CBOWCTBA;
criocoObl mosyueHusi): [lpenenbHble yriaeBOMOpOAbl (JIKAHBI W ITUKIOATKAHBI).
OcoOenHocTty KinaccupuKalud 1 HOMEHKIIATyphl, H30MepHsl, pU3nvecKkre CBONCTBRA,
XUMHNYCCKHUEC CBOfICTBa, CHOCOOBI MMOJIYUCHUA. rOpeHI/IC ME€TaHa KaK OJWUH Hu3
OCHOBHBIX MCTOYHUKOB TeIJIa B MPOMBINIICHHOCTH U ObITY. CBOICTBA MPUPOTHBIX
YTII€BOJIOPOAOB, HAX0K/ICHUE B MPUPOJIC U IPUMEHEHUE aJTKAHOB.

OK 01 OK 02
JIP 4,16,23,30

Tema 4.2.1 HenpenenbHbie 1
apOMAaTUYECKHE YTIIEBOIOPOIbI

Conep:xanue yueOHOro MaTepuaJia

HenpenenbHbie (aqkeHbl, alKUHBI U aidkagueHbl). OCOOEHHOCTH KIIacCU(PHUKAIUUA U
HOMEHKJIATYphl, H30Mepusl, GU3MUECKHE CBOMCTBA, XUMUYECKHE CBOWCTBA, CIIOCOOBI
nonydeHust. [lonmumepusarusi dSTWieHa Kak OCHOBHOE HANpPaBJICHHE  €ro
ucnonb3oBanus. Apensl. CocTaB, CTpOEHUE, MONTyYeHHE. ['OpeHre aleThiieHa Kak
WCTOYHUK BBICOKOTEMIIEPATYpPHOTO IUIAMEHU [JIi CBAapKH W PE3KH METaJUIOB.
[IpakTueckoe TPUMEHEHHE aJKEHOB U aJKaJUE€HOB B IKEJIE3HOAOPOKHOM
XO3SMUCTBE

OK 01 OK 02
JIP 4,16,23,30

IIpakTnyeckoe  3anaTme  Ne8
O3HakoMIeHIE C KOJIIEKITHEH
0o0pa3uoB HePTH M MpOAYKTaAMH €&
nepepaboTKH.

IIpakTnuyeckoe 3ansiTne Ne§ O3HakOoMIIEHHE C KOJUIEKIMeH 00pa3oB HePTU U
MPOIYKTaMHu €€ nepepaboTKU.

IIpoduiabHbie U MPOoPecCHOHATIBLHO 3HAYMMBbIE 3JIEMEHTBI COAePKAHUS
HC(l)TL — 9TO OCHOBHO€ CI:Ipbé AJId IPOU3BOACTBA Pa3JIMIHOTO BH/a TOIJIUB
(kapOropaTopHOe, AM3eIbHOE, TOMIOYHOE) 1 Maces Ha 1. JKUIKUE YTrIeBOAOPOIbI
(OeH3uHbI, KEPOCUHBI, COJSIPOBbIE Macia, Ma3yT) - B KAUeCTBE TOPIOYETO B
JIBUTATENSAX BHYTPEHHETO CTOPAHHUS MTOABHYKHOTO COCTaBa JKEJIE3HOL0POKHOIO
TpaHcnopta. TBep/bie yriaeBo1opoabl (Mapa@uHbl) — KOMIIOHEHTHI JKUJIKUX CMa30K,
HCIIOJIB3YEMBIX JJI1 CMa3KH IIPH PEMOHTE JeTallel pa3InyHON anmnapaTypsl
KeJIe3HOI0pOKHOM cBs13u. Hanbonblee mpuMeHeHHe U3 CMa304YHbIX Maced,
UCTOJIb3yEMBIX Ha 5KeJIe3HOJOPOKHOM TPAHCIIOPTE, MOIYUHITH HCUOKUE MACAA U
naacmuyecKue CMasKu.

OK 01 OK 02
K 2.1
JIP 4,16,23,30
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IIpakTnueckoe 3aHsATHE Ne9
Howmenxkiarypa OPraHUYECKHUX
COEIMHEHUI OTAENBHBIX KJIAcCCOB

IIpakTuyeckoe 3ansitue Ne9Q PerieHue nmpakTUKO-OPUEHTUPOBAHHBIX 3aJaHUN TIO
teme: HoMeHkatypa opraHm4eckux COeIMHEHUN OTAENbHBIX KIaCCOB
IIpopuibHbIe ¥ PO(ECCHOHATBLHO 3HAYMMbIE 3JIeMEHTHI COAePKAHMS.

OK 01 OK 02

XKunkue yrieBonopo/ibl (0€H3UHBL, KEPOCHHBI, COJIIPOBBIE Maciia, Ma3yT) - B K 2.1
KauecTBE FOPIOYEro B ABUTATENSIX BHYTPEHHEIO CTOPaHUS MOABHKHOTO COCTaBa TP 4.16.23.30
KEJIE3HOJOPOIKHOTO TpaHCIopTa. TBep/bIe yriieBoI0po Ikl (TapaduHbl) — T
KOMITOHEHTBHI JKUJIKUX CMa30K, UCIIOJIb3YEMBIX JJIsi CMa3KH IPU PEMOHTE JieTayiel
Pa3IMYHON anmnapaTypbl KeJIE€3HOJOPOKHOM CBSI3U.

IIpakTuyeckoe 3ansatue  Nel( | Ilpakrnueckoe 3ansaTue Nel() PemieHue sSKCHEepUMEHTAIbHBIX 3a7ad IO TEMeE:

[lonyuenue stunena u usyyenue ero | "[lonydenue aTuneHa u u3y4eHue ero cBOMCTB"

CBOMCTB IIpopunbHbie M NpPoPecCHOHATBLHO 3HAYMMbIE JJIEMEHTHI COJdEPKAHMS. OK 1 OK 2
[IpumeHeHus MONMMEPOB HA MPEANPUATUAX KEIE3HOJIOPOKHOIO TPAHCIIOpTA JJIs K 2.1
anekTpousonauuu, I[IpoaykTel mTomUMEpHU3alMM OKCHUJA OSTUJIEHA — JIOKCH] P 4.16 '23 30
(KOMITOHEHT SIOKCHIHON CMOJIbI) MPUMEHSETCS I 3aJUBKU TpaHC()OopMaTopoB, T
KOHTYpPHBIX KaTylleK W JApoccenieil, KOTOpble O00eCcleuynBaT YCTONYMBOCTH
anmnapaTtypsl K yAapam M 3JeKTPOU30JISILMU

Tema 4.2.2 CiupTb! U (heHOJBI. Coaep:xanue yueOHOro MaTepuaa
Oco0enHocTy Ki1accu(pUKalul 1 HOMEHKIIATyphl, H30MepHsl, pU3NUEeCKe CBONCTBA, OK 01 OK 02
XUMHUYECKHE CBOMCTBA, CHocoObl monydeHus. [IpakTuueckoe mpUMEHEHUE JIP 4,16,23,30
STWICHIIMKOJIS, ruuepuHa. [Ipumenenue gopmanpaerua, aleraibIerusa.

Tema 4.2.3 Anpaeruzsl Coaep:xanue y4eOHOro MaTepuaa
[TonsTue 06 anpaerngax. Anbaeruasas rpynmna kak QyHKIuoHanbHas1. XUMHUYECKHE OK 01 OK 02
CBOMCTBa, TONMyYeHUE albJCTUIOB, MPUMEHEHHE (OpMalIbJErujia Ha OCHOBE €ro JIP 4,16,23,30
CBOMCTB.

IIpakTuyeckoe 3ansitue Nell IpakTuyeckoe 3anaTue Nell Pemienne skciepuMeHTAIbHBIX 33124 110 TEME:

CBolCTBa CIUPTOB U AIbJIETU/IOB "CBoiicTBa CIUPTOB M AJIbJIETHIOB "
IIpopunibubie W NPOPecCHOHAIBLHO 3HAYMMBIE JJIEMEHTHI COAEPKAHMSA.
OpHOaTOMHBIE CIUPTHI — KaK OCHOBA JIAKOKPACOYHBIX MaTEpUajiOB, HAXOISAIIMX OK 01 OK 02
CBOC IPUMEHEHHE B IKEJNE3HOIOPOKHOM X03sHcTBEe (Kpacka Jyist TOKPBITHS K 2.1
YCTPOMCTB M JAeTajeill pa3uyHOW ammaparypbl KeJIe3HOJOPOKHOM  CBS3H; TP 4.16.23.30

16,23,

macTu(puKaTopsl, MPUMEHSEMBIE B CBETO-, TEPMO-, MOPO30-, BIATOCTOMKHUX
JETAISIX PA3IMYIHOMN aInmapaTyphl )KeJIE3HOJOPOKHOU CBsA3U. H T.1.). [IpakTHdeckoe
S3HAYCHUC apOMATUUCCKUX CIIMPTOB W HUX IMMPOU3BOAHLIX B KCIC3HOJOPOKHOM
xo3siicTBe. AHWINHO-(pOpMaNbIeruIHble — KOMIIOHEHT 5JIEKTPOU3OJISIIMOHHBIX
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JIAaKOB, HEOOXOIUMBIX B DJIEKTPOTEXHUUECKOH ammapaType. MypaBbUHBIN anbaeru
KaK KOMIIOHEHT OaKEeJIMTOBOTO JIaKa, SIBIISIOMUMCS aHTUKOPPO3UOHHBIM MMOKPBITHEM
JUIS YCTPOMCTB W JleTajeil pa3lM4yHOW ammaparypbl KeJIe3HOJOPOKHOM CBS3H.
TekCcTOMUT Kak OCHOBa JJIs H3TOTOBJIEHUS AIIEKTPOM30JATOpOB. IllprMeHeHue
al[eTOHA B JKEJIE3HOJOPOKHOM XO3sIICTBE.

Tema 4.2.4 KapO0oHOBBIE KHCIIOTHI

Conep:xanue yueOHOIro MaTepuaJia
Kap6onossie kucnotsl. [TonsTue 0 kap6oHOBBIX KucinoTax. KapbokcunpHas rpymnmna

Kak (yHKIHOHATBHAs. ['OMOJOrMYecKH psi TMPENeNbHBIX OJHOOCHOBHBIX OK 01 OK 02
KapOOHOBBIX KHCIOT. XHUMHYECKHE CBOWCTBA YKCYCHOW KHCIIOTHI: OOIIHME CBOWCTBA JIP 4,16,23,30
C MUHEPAJIHHBIMHU KUCIOTaMH M peakius srepudukanun. [I[pumenenne kapoOOHOBBIX
KHUCJIOT HA OCHOBE CBOMCTB.
Tema 4.2.5 Ciioxxubie 3pupsl 1 Conep:xanue yueOHOro Marepuasa
JKUPBI O¢duper u xupbl. I[lomyueHue crOXHBIX 3(GUPOB peakue >TepudpuKaluu.
Crnoxable 3GUpbl B NpUpojae, WX 3Ha4YeHHe. [IpuMeHeHHe CIIOKHBIX 3(UPOB Ha
OCHOBE CBOWCTB. OK 01 OK 02
Kupsl kak cnoxssle 3¢upbl. Knaccuduxamus KupoB. XUMHUYECKHE CBOWCTBA JIP 4,16,23,30
KUPOB: TUAPOJIN3 U TUAPUPOBAHUE JKUIKUX KUPOB. IIpruMeHenune :x1upoB Ha OCHOBE
CBOMCTB. MbLa.
Osnakomiuenue: Komnexiust 3UpHBIX Macer.
IIpakTuyeckoe 3ansaTue Nel2 IIpakTuyeckoe 3ansaTue Nel?2 Perrenne 3KClIepUMEHTATBHBIX 33124 110 TEME:
N3yueHue cBoicTB KapOOHOBBIX " KapOOHOBBIE KUCIIOTHI U UX TPOU3BOIHBIE " OK 01 OK 02
KHUCJIOT U UX IPOU3BOAHBIX IIpoduibHbie U MPOPecCHOHATBLHO 3HAYMMBIE JJIEMEHTBI COJePKAHUA. K 2.1
[Ipumenenue maBeneBor KUCIOTHI Il OYMCTKU METAJUIOB OT PYKaBUMHBI U HAKUIIH. JIP 4,16,23,30
U JIETAJICH pa3JIMYHON anmnapaTypbl KEJIE3HOI0POKHOM CBSI3U
Tema 4.2.6 Azorconepxariue Coaep:xanue yueOHOro MaTepuaa OK 01 OK 02
COECIMHEHUS Oco0eHHocTH KITacCU(pHUKAIMU 1 HOMEHKJIATYypbl, H30Mepusi, GU3NYeCcCKue CBOUCTBA, TP 4.16.23.30
XUMHYECKHE CBOICTBA, CITIOCOOBI MOTYUEHUSI. T
JlaGopaTopnoe 3ansitue (padora) | JlabopaTopHoe 3ansTue (padora) Ne3 "Xumuueckue cBoiicTBa aHWINHA. [[BeTHBIE
Ne3 XumMudeckue CBOMCTBA aHUIIMHA. | peaklUy Ha Oenku". OK 01 OK 02
[[BeTHBIEC peakuu Ha OENKH. IIpodpunibHble W NPOPecCHOHAIBLHO 3HAYMMBIE 3JIEMEHTHI COAEP/KAHMS. OK 04
AMUHBI 100aBJISIOT B COCTaB KpacuTeNeil 1 HHTHOUTOPOB KOPPO3UH, TPUMEHSIEMBIX K 2.1
Ha OOBEKTax JKEJIEe3HOJOPOKHOIO TpaHCIopTa. TpeTHdyHble aMHUHBI SABISIOTCS )
JIP 4,16,23,30

KaTaau3aTopaMu OTBEPXKICHHSI B TIOJHYPETAaHOBBIX JIAKaX, HCIOIb3YEMbIX s
OTJICNIKM  PAJIMOdJIEKTPOHHOM ammapaTyphl, JeTajled MOJBI)KHOTO COCTaBa.
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AHWINHO-(GOpMANIBIAETUIHBIE CMOJIBI, HPOAYKT IIOJMKOHJIEHCAlUU AHWIMHA U
dopmanpaeruia B NPUCYTCTBUM  COJSIHOM — KHCIIOTBI,  HMCIOJB3YIOT — JIJIS
IIPUTOTOBIICHUS INEKTPOU30JIALINOHHBIX JIAKOB, HEOOXOIUMBIX B
EKTPOTEXHUYECKOW ammaparype. AMMHOIUIACTBI, COZAEpXkallie MENTUIHYIO
IpyIILy, SBISIIOIIMECS TEPMOPEAKTUBHBIMUA IOJUMEPAMH, UAYT IUISl U3TOTOBIICHUS
JEKOPaTUBHBIX MaTEpPUAJIOB U DJIEKTPUYECKOM amnmaparypbsl B JIOKOMOTHBHBIX
coctaBax. Bo Bcex pecropaHax B I0€3/1aX MCIOJB3YIOT JIErKHE HEOBIOIIHECcs
TapeJIKU, U3TOTOBJICHHBIC U3 PAa3HOBHHOCTH aMHUHOILIACTOB (Meanyp).

Tema 4.3 Opranuyeckue BelecTBa B
JKHU3HENEATEIbHOCTH YEJIOBEKA.

Conep:xanue yueOHOro MaTepuaJia

buooprannueckue coenunenus. [Ipumenenue u OMONOrHYECcKass poJib YrIEBOIOB.
OxucneHue yriaeBoJOB — HCTOYHUK OHEPrUU >KUBBIX oOpraHu3zMoB. OOnactu
MPUMEHEHUS] aMHHOKHCJIOT. [IpeBpaiienus O€IKOB THIM B  OpraHU3ME.
buonoruueckue Qynkuuu OenkoB. buonormyeckue ¢yHKIMM kupoB. Poib
OpPraHWYECKON XMMHHU B PEHICHUH MPOOJIeM MHINEBOH Oe3omacHocTr. HykienHOBEIC
KHUCJIOTBI: cOocTaB M cTpoeHue. CTpoeHue HyKJIeoTHAOB. CoOCTaB HYKJIEHMHOBBIX
kucinotr (JJHK, PHK). Ponp HyKIEMHOBBIX KHCJIOT B JKU3HEACITEIBHOCTU
OpPraHu3MOB.

Ponp xuMum B oOecne4eHHHM SKOJOTUYECKOW, DHEPreTUYECKONM U MHIIEBOU
6e3omacHOCTH. Pollb OpraHMYecKoil XMMHUHM B PElIEHUU MPoOJIeM SHEPreTHUYeCKOn
0€30MacHOCTH, B PAa3BUTUU MEAMIIMHBI, CO3JaHUU HOBBIX MaTEpPHAIOB, HOBBIX
WCTOYHUKOB DOHEPruu (ambTEpHATUBHBIE KMCTOYHMKU OJHepruw). OmnacHOCTh
BO3JCHCTBUSL HA KUBBIE OPraHW3Mbl OPTAHMYECKHX BEHIECTB OT/ACIIBHBIX KIIACCOB
(YyrneBomopo/ibl, CIUPTHI, (PEHOIBI, XJIOPOPTaHUYECKHE TPOU3BOHbBIE, ATbICTHABI U
JIp.), CMBICIT TTIOKa3aTeJIsl MPEEIbHO TOMYCTUMONW KOHIICHTPAIIUH.

OK 01 OK 02
JIP 4,16,23,30

JlaboparopHoe 3ansitue (padorta)
Ne4 CpoiicTBa yrieBoa0B

JlabopaTopHoe 3ansitue (padora) Ne4 "CpolicTBa yriieBogoB"

IpoduibHbie U MPophecCHOHATILHO 3HAYMMBbIE YJIEMEHTBI cojlepKaHusA. I HUpbI
MAacJISTHOW KHUCIIOTHI, 00pa30BaHHbIE MACISTHOKHCIIBIM OpPOXKEHHUEM TITIOKO3HI,
HCIOJIb3YIOTCS KaK IJIaCTU(UKATOPHI JAKOB JAJIsl YCTPOUCTB U JIeTanei pa3muyHOn
anmnaparypsl )KeJIE3HOLOPOKHOU CBSI3U. YTJIEBOJBI U UX ITPOU3BOAHBIC UCIIOIB3YIOT
B KauecTBE MUTATEIHHOTO MPOIYKTA B MPUBOK3AJIbHBIX Kade, pecTopaHax u T.1I.;
IIPU IPOM3BOJICTBE OyMaru, KjieeB; HaKpaxMaluBaHHs Oelbsi Ha MPayeyHbIX
koMmOunarax MIIC; miis U3roTOBICHHS BKJIA IBIINICH MTOAIIMITHUKOB BTYJIOK,
HIECTEPEH IMOJBHUKHOIO COCTABA JKEJIE3HOIOPOKHOIO TPAHCIIOPTA.

OK 01 OK 02
OK 04
IK 2.1

JIP 4,16,23,30

Pa3nen 5. lucnepcHble cucTEMBI
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JlaGopatopHoe 3ansiTHe (padora) JlaGopaTopHoe 3ansiTue (padora) NeS «lccnenoBanue IUCIIEPCHBIX CUCTEM. 2

NeS HccnenoBanne AMCIepCHBIX IIpuroroBieHue u N3y4eHUe CBOMCTB NUCIIEPCHBIX CUCTEM Pa3HbIX BUJIOB:

CUCTEM. CYCIIEH3MH, IMYJIbCUH, KOJUIOUAHOIO pacTBopa. CpaBHEHUE CBOWCTB UCTUHHBIX U OK 01 OK 02
KOJUJTOUJIHBIX PACTBOPOB, BBISIBIICHHE OCHOBHBIX PAa3IMYUN MEKy HUMH. OK 04
IIpopunbHble M NpPoecCHOHAJBLHO 3HAYMMbIe JJIE€MEHTbI COAePKAHUS. IK 2.1
[IpuMeHeHHEe cMOI ¥ OMTyMa HPH CTPOMTENBCTBE U PEMOHTE JKENIE3HBIX JIOPOT, JIP 4,16,23,30
Cycrien3un aOpa3uWBHBIX MAaTEPHAJIOB B BUAE MACT JJIS OYMIICHUS U TOJHUPOBKHU
METANINYECKUX TOBEPXHOCTEN; JIAKH, KPACKH.

IpakTuyeckoe 3ausatue Ne 13 | [IpakTnueckoe 3ansaTue Ne 13 Penienue npakTUKO-OPHUEHTHPOBAHHBIX PACYETHBIX 2

Pemenune 3amau Ha DpUrOTOBJICHME | 3a/1ad4 IO TeMme: Pemienue 3agad Ha NPUTOTOBJIEHUE PACTBOPOB.

pacTBOpPOB. IIpoduibHbie U NPO(PEeCCHOHATBLHO 3HAYMMBIE JJIEMEHTBI COJEePKAHUA. OK 01 OK 02
[Ipurorosnenue pabouyero pacTBopa npu Je3uH(EKUs IOBEPXHOCTEH B BaroHax U IIK 2.1
MOMENICHUSX /1 Tpancnopta (3 %-HOTo pacTBOpa XJIOpPaMHHA, COJISTHON KUCIOTHI JIP 4,16,23,30
WINM KayCTUYECKOH CO/ibl) MPUTOTOBJIEHHUE HEUTPAIU3YIOLIETr0 pacTBOpa MpU
XUMHUYECKHUX 0XKOrax.

Paznen 6. KauecTBeHHBbIE peaknuy 00HAPYKeHUS] HEOPTAHUYECKMX U OPraHUYeCKHX BellecTB 2

I[pakTuyeckoe 3ansaTue  Nel4 | [IpakTnueckoe 3ansaTue Nel4 PemieHue SKCepUMEHTANBHBIX 337ad [0 TEME: 2

Pemenune JKCIIEPUMEHTANbHBIX | «PelieHne HKCIEepUMEHTAIbHBIX 3aJad [0 paclO3HaBaHUI OPraHUYECKHUX OK 01 OK 02

3a1a4y 1o pacro3HaBaHMIO | BELIECTBY. OK 07

OpPraHMYECKUX BEILECTB. IIpo¢gunbHbie M NpodeccHOHAIBLHO 3HAYMMBbIE 3JIEMEHThI COAePKAHUsA. Y MEHUE MK 2.1
pacrio3HaBaTh U 3HaTh (PU3MKO-XMMHUYECKHE CBOMCTBA MEPEBO3UMBIX BEIIECTB TIP 4.16.23.30
(KHCITOT, TOTUTHB, PEAreHTOB U JIp.), B T.4. U OTIACHBIX IPY30B, ICHCTBUS C T
XMMHYECKHMHU BELIECTBAMH B ABAPUIHBIX CUTYaIUsX.

Pa3nen 7. Xumusi B ObITY U POU3BO/JACTBEHHOI 1eATEIbHOCTH YeJIOBEKA 2

Tema 7.1 Xumust B ObITY U Ha Coaep:xanue yueOHOro MaTepuaa

npousBojcTBe. O0o0LIeHNE U Hoselime g0CTHKEHNST XUMUYECKON HAYKH M XMMHUYECKOW TEXHOJIOTUU. Poie xummn OK 01 OK 02

CUCTEMATH3alMsl 3HAaHUH. B 00€CIeYEeHNH HKOJIOTHUYECKOM, SJHEPreTUIECKOI U MUIIEBON O€30MaCHOCTH, PA3BUTHH OK 07

JuddepennripoBaHHbIN 3a4eT. MeauiuHbl. [lpaBuna moucka M aHaiIM3a XUMHYECKOM MH(OpMAlMU W3 Pa3iIUYHBIX 2 K 2.1
UCTOYHUKOB (HayyHas M ydeOHO-Hay4yHas JIMTeparypa, CpeJICTBa MAacCOBOM P 4.16 '23 30
nHdopmanuu, cetb UHTEpHET). T
O6o06u1eHne u cuctemMaru3anys 3Hanui. AuddepeHunpoBanHbIil 3a4eT.

Hmoe Il cemecmpa: MakcumanbHasi yaeOHast Harpy3Ka (BCero) 40

17




O0s3arespHas ayUTOpHas yueOHas Harpys3Ka (BCero) 40
MPAKTUYECKUE 3AHATUA 14
nabopaTopHbIe 3aHATHS (paboTHI) 6

IIpome:kyTounas arrecraums : (uddepeHIIMPOBAHHBIN 3a4eT
NUTOrO 72
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3. YCJIOBUS PEAJIM3AIIUU TPOT'PAMMBI YYEBHOM JUCIHUIIINHBI

3.1 TpeGoBaHusi K MUHMMAJIBLHOMY MATEPUAJIbHO-TEXHUYECKOMY 00ecie4eHH 0

YyebHas TUCIUIUIMHA PEATN3yeTCs B y4eOHOM KaOMHETEe CONMANbHO-3KOHOMUYECKUX TUCIIUILIHH.

O06opynoBaHue yueOHOro KabuHeTa:

— II0CaJJOYHBIE MECTA 110 KOJIMYECTBY 00Yy4aIOIIUXCS;

— paboudee MecTO MPeroaaBaTes;

— MCTOJUYCCKHUEC MATCPUAJIbI IO JUCHHUIIIINHEC,

Texnuueckue cpernctBa oOyueHust pabouero MecTa MpENoJaBaTelNsi:  KOMIIBIOTEPHOE
o0opynoBaHue, KOTOpOE JOKHO COOTBETCTBOBAaTh COBPEMEHHBIM TpeOOBaHUSAM O€30IacCHOCTH U
HaAEKHOCTH, MPEAYCMATPUBATh BO3MOXKHOCTh MHOTO(YHKIIMOHAJIBLHOTO HCIOJB30BaHUS KaOWHETa, C
LENbI0 M3YyYEHHUS COOTBETCTBYIOLIEH JMCUUIUIMHBI, MYJIbTUMEIUIIHOE 00OpynoBaHUE (IIPOEKTOp U
MIPOEKIIMOHHBINA PKpaH UM UHTEPaKTUBHAsS JOCKA), IOKAIbHAs CETh C BBIXOJIOM B Internet.

HammeHoBanue cnenuaabHOrO TIOMEIICHHUS: TIOMEIIEHHE JUIsI CaMOCTOSITEIbHOW pPabOTHI,
YuranpHeli 3a1. OCHALIEHHOCTh: pabouee MecTo, KOMIbIOTEP (HOYTOYK) C IOCTYIIOM K ceTH «/HTepHeT»
u O1OC.

HaumenoBanue crienuanbHOrO MOMEUIEHMs: yueOHask ayJUTOPHS JUIsl IPOBEIECHUS IPAKTUYECKUX
3aHSATUNA, TPYNNOBBIX KOHCYIbTALMMA, WHIUBUIAYaIbHBIX KOHCYJbTAIMi, TEKYIIEro KOHTPOII,
MIPOMEXYTOUHOHM aTTecTtanuu, YdeOHas ayAUTOPHUM, OCHAIIEHHbIE OOOpPYAOBaHWEM U TEXHUYECKHUMHU
cpeactBamMu  oOydeHus. OcHameHHOCTh: KommiekT ydeOHOH Mebenn, HOYTOYK, TNPOEKIMOHHOE
o0opynoBaHue (MyJIbTUMETUINHBINA TPOEKTOP U IKPaH).

IlepeyeHb JHIEH3UOHHOTO U CBOOOIHO PACHPOCTPAHIEMOIr0 MPOrPpaMMHOI0 o0eceyeHusl:

Microsoft Office 2010 Professional Plus (ITaket mporpamm Word, Excel, Access, PowerPoint,
Outlook, OneNote, Publisher)

Microsoft Office 2007 Professional (ITaker nmporpamm Word, Excel, Access, PowerPoint, Outlook,
OneNote, Publisher)

Microsoft Windows 10 Professional 64-bit Russian DSP OEI

Microsoft Windows 7/8.1 Professional

Cepsucer OM1OC OpHUIIC

AutoCAD

KOMIIAC-3D

IIpn u3ydyeHun JMCHUILIAHBI B (popMaTe 3JIeKTPOHHOr0 00y4yeHus ¢ ucnouan3zopanuem 10T

Heorpannuennast BO3MOXHOCTh J0ocTyma, ooydaromierocss kK OMOC u3 mo0oit ToOukH, B KOTOPOH
UMeeTCsl JOCTYIl K HWH(POPMAIMOHHO-TEIEKOMMYHUKAIIMOHHOW cetn «lHTepHeT» (mamee - ceTb
«IHTEepHeT»), KaK Ha TEPPUTOPUN OPTaHU3AIINH, TaK U BHE €€.

Hoctyn x cuctemam BuacokoHdpepeHrcBszn INOC (MoOmIbHAsS U AEKCTOMHAS BEPCHH WJIH KE
BEO-KIIMEHT).

3.2. UudopmanuoHHOE o0ecnedeHre peau3aluu NPporpaMmbl

Jns peanuzanuu mporpamMMbl OMOnIHOTEYHBIH (DOHI 00pa3oBaTEIbHON OpPraHMU3ALUHU JOJKEH
WUMETP TeYaTHBIC H/WJIH 3JIEKTPOHHBIE 00pa3oBaTelbHbIe M HH(POPMAIMOHHBIE PECYPCHI, PEKOMEHTyeMbIe
IUTSL MICTIOJTB30BaHUs B 00pa30BaTEIBHOM IIpOIiecce.

ITepeyenb pexkoMeHayeMBbIX y4eOHBIX M3AaHUH, JONOJHUTEIbHON JuTepaTtypbl UHTEpHeT-
pecypcoB, 0a3bl JaHHbIX O0M0JIMOTEYHOr0 hoHaA:

OcHOBHbBIC HCTOYHHKH:

1. T'abpuensn, O. C. Xumus: 11-i knacc: 6a30Bbii ypoBenb: yueOnuk / O. C. 'abpuensn, U. T
Octpoymos, C. A. CiiankoB. — 5-e u3j., crep. — Mocksa: [Ipocsemenue, 2023. — 127 c. — ISBN 978-
5-09-103623-7. — Tekct : anexkTpoHHBbI // Jlanb : 31neKTpoHHO-OmMOMMoTeunas cucrema. — URL:
https://e.lanbook.com/book/335036.

2. I'abpuensH, O. C. Xumus: 10-i kmacce: 6a30Bbiii ypoBeHb: yueOnuk / O. C. 'adbpuensn, U. T.
Octpoymos, C. A. CiiankoB. — 5-e u3j., crep. — Mocksa: [Ipocsemenue, 2023. — 128 ¢. — ISBN 978-
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https://e.lanbook.com/book/335036

5-09-107222-8. — Tekct : anexkTpoHHblii / Jlanp : 31neKTpoHHO-OmOmMoreunas cucrema. — URL:
https://e.lanbook.com/book/335039.

JlonoJIHUTEeIbHbIE HCTOYHHKH (JIJ151 BEITIOJIHGHHS BHEAYIUTOPHOM CaMOCTOSITEIbHOU pabOTHI):

1. bopucos, A. H., Xumus: yuebnuk / A. H. bopucos, E. C. Octpormsinos, T. b. boiinosa, JI. II.
ApnameBa. — MockBa: KnoPyc, 2024. — 331 c¢. — ISBN 978-5-406-11987-7. —  URL:
https://book.ru/book/950237 (mara ob6pamenus: 13.06.2023). — TeKCT: 3E€KTPOHHBIH.

2. Jleancosa, O. U., Xumus: yueonuk / O. . JleancoBa. — Mocksa: KnoPyc, 2023. — 307 c. —
ISBN 978-5-406-11978-5. — URL: https://book.ru/book/950217.

Ilepuoguyeckne U3IaHUA:
Vitamin De (Butamun /le)
Hayka u xu3Hb

Ilepeyenn npogeccnoHaAIbHBIX 623 JAHHBIX U MHGOPMALMOHHBIX CIIPABOYHBIX CHCTEM:
1. Dnextponnas uHpopManumoHHass oOpasoBarenbHas cpena OpUIIC. - Pexum pgocryma:

http://mindload.ru/

2. CIIC «Kouncynbrant [Tmocy» - Pexxum nocryna: http://www.consultant.ru/

3. OBC Yu4eOHO-METOINYECKOTO ILEHTpa MO OO0pa30BaHHIO Ha KEJIE3HOJOPOKHOM TPAHCIOPTE
(OB YMILI XK/T) - Pexxum poctymna: https://umczdt.ru/

4. ObC m3natenscTBa «Jlanby»- Pesxum mocryma: https://e.lanbook.com/

5. 5bC BOOK.RU- Pexwum noctymna: https://www.book.ru/
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4. KOHTPOJIb 1 OIIEHKA PE3YJbTATOB OCBOEHUS YYEFHOM JUCIUILINHBI

KoHntpoub

U OLCHKa PpC3yJIbTaTOB

OCBOCHHUSI y4eOHON JAUCIUIUIMHBI

OCYHICCTBIIACTCA

mnpenoaaBaTeyIiEM B IIPOLECCC MMPOBEACHUA IMPAKTUICCKUX SaHHTHﬁ, TECTUPOBAHUS, @ TaAKKE BBIIIOJIHCHUA

oOyJaronuMucs

HHAWUBUAYAJIbHBIX

3aJaHuH.

[TpomexxyTouHas

arrectauus B (dopme

I[I/I(l)(bepeHI_II/IpOBaHHOFO 3a4€Ta: CAaHbl HA IMMOJIOKHUTCIBbHYIO OLICHKY TCMAaTUYCCKUE TECTHI.

OcBanBaemble Paznen/Tema THun oeHOYHBIX MePONPUATHIA
romnerennuu (OK, IIK),
JIUYHOCTHBIC PE3yJ/IbTaThbl
(JIP)

OK 01 Bei6upats cioco6sr | P1: Tema 1.1 - YCTHBIN 0onpoc;

peleHus 3a1a4 P2: Tema 2.1, Tema 2.2 - 3a7aud Ha COCTaBJICHUE XHWMHUYECKHX

npodeCcCuoHAITBHON P3: Tema 3.1. — 3.3; bopmyi;

EeITeNbHOCTHU P4: Tema 4.1 — 4.3, - 3aganus Ha HCIIOJIE30BaHUS

MPUMEHUTEIBHO P5: Tema 5.1 XAMUYECKOW CHUMBOJWMKA W Ha3BaHUU

K pa3JIM4YHbIM P6: Tema 6.1 COCIMHEHU I 1o HOMEHKJIAType

KOHTEKCTaM P7: Tema 7.1 MEXIYHAPOJHOIO0 COK3a TEOPETUUYECKON

P8: Tema 8.1 U TPUKIAJAHON XUMHUHM U TPUBUAIBHBIX

JIP 2,4,16,23,30 Ha3BaHUU ISl COCTABJICHUS XUMHUYECKHUX
opmyu;

- 3acnymmuBaHue COOOIICHHM M OIICHKA
UX MOJTOTOBKH;

- Pesynprar BBIIIOJIHEHUS
BHEAYIUTOPHBIX CaMOCTOSITEIIbHBIX
pabor;

- Pe3ynbprar BBINOJHEHUA MPAKTAYECKOMN
paboTHI;

- [IpakTUKO-OpUEHTUPOBAHHBIE 3aJaHNUS;

- IlonGop, ananmu3 u mpeoOpa3zoBaHUE
y4eOHO nHpopManuu

OK 02 P1: Tema 1.1 - YcTHBIN onpoc

Hcnonbs3oBatk P2: Tema 2.1, Tema 2.2 - 3acnymmMBaHHe COOOIIEHMM M OIIEHKa

COBpPEMEHHBIE cpencta | P3: Tema 3.1. — 3.3; UX NIOATOTOBKHU;

TTIOMCKa, aHajgn3a u | P4: Tema 4.1 —4.3, - 3aganus Ha HUCIIOJIL30BaHUS

HMHTEPIPETALUU P5: Tema 5.1 XUMUYECKONM CUMBOJIMKM W Ha3BaHUU

uH(popmanuu, u | P6: Tema 6.1 COETMHEHU I o HOMEHKJIaType

nH(OpMAaIIMOHHBIE P7: Tema 7.1 MEXKIYHAPOJHOIO COK3a TEOPETHUUECKOM

TEXHOJIOTUU s | P8: Tema 8.1 U TPUKIAAHOW XWUMHUU M TPUBHAIBHBIX

BBITTOJIHEHUS 3a/1a4 Ha3BaHUU NJI COCTABJIEHUS XUMHUYECKHUX

npodecCuoHATBHON dhopmym;

NESATEBHOCTH. - Pesynprar BBITIOJIHEHUS
BHEAyIUTOPHBIX CaMOCTOSITEITbHBIX
pabot

JIP 2,4,16,23,30 - Pe3ynpTar BBINOJHEHUS NMPAKTUYECKOU
paboTHI;

-IIpakTHKO-OpHEHTHUPOBAHHbIE 33/IaHNUS;
- TlonbGop, anamu3 u mpeoOpa3zoBaHUE
yueOHO nHpopmManuu

OK 04 P2: Tema 2.2 - YcTHBIN onpoc

DddexTrBHO P3: Tema 3.2 - 3acnymmMBaHUE COOOIICHUN W OIICHKA

B3aHMOJICHCTBOBATh u | P4: Tema 4.2, Tema 4.3 HX IIOJATOTOBKHU;
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paboTath B KOJUIGKTHBE W
KOMaH/Ie.

JIP 2,4,16,23,30

P6: Tema 6.1

- 3ananus Ha HCIOJIb30BAHUS
XMMHYECKOM CHMBOJMKM U Ha3BaHUU
COEIMHEHU N o HOMEHKJIAType
MEXITYHAPOIHOTO COK03a TEOPETHYECKOM
U TMPUKIAJAHON XUMHUH U TPUBUAIBHBIX
Ha3BaHWH JJIsi COCTABIICHUS XUMHYECKHX
(opmyu;

- Pesynbrar
BHEAYIUTOPHBIX
pabor

- PesynbTar BBINOMHEHUS MPAKTUYECKOM
paboTsr;

- PesynbTar BeIMosHEHUS Ja00paTOpHOI
paboTHI;

-IIpakTUKO-OpHUEHTUPOBAHHBIC 3a/IaHUS;

- ITlogbop, anamm3 u mpeoOpa3zoBaHUE
yuebHol nHpopManuu

BBIINIOJIHCHU A
CaMOCTOATCIIbHBIX

OK 07

ConeiicTBOBaThH
COXPAHEHHUIO OKpPYKaoIIeH
Cpelbl,
pecypcocOepeKeHHtIo,
NPUMEHITh  3HaHUS 00
W3MCHCHHUU KJIMMaTa,
MPUHIMIBL  OEPEKITHUBOTO
MIPOU3BOJICTBA,

3¢ (HeKTUBHO 1eHCTBOBATH B
YpE3BBIYANHBIX CHTYAIIHSIX.

P3: Tema 3.3
P7: Tema 7.1
P8: Tema 8.1

-IIpakTHKO-OpUEHTUPOBAHHBIC 33/1aHUS;
- Ilombop, aHamu3 u mpeoOpa3zoBaHUE
yueOHol nHpopManuy,

JIP 4,16,23,30

IIK 2.1. P3: Tema 3.1, 3.2 - PesynbTar BBINOSHEHUS MPAKTUYECKOU
OO0ecrieunBaTh P4: Tema 4.2.1,4.2.3 paboThI;

BBITIOJIHEHUE YCIIOBUH IO P6: Tema 6.1. - Pe3ynbrar BhITIONIHEHUS J1aOOpaTOPHOMA
OpraHu3alyy IBUKCHUS P8: Tema 8.1 paboThI;

TpaHcrnopTa

-IIpakTHKO-OpUEHTHPOBAHHBIEC 33/IaHUS;
- Ilonbop, anamu3 u mnpeoOpazoBaHHE
yueOHol nHpopManuu

5. IEPEYEHDb UCIHIOJIB3YEMbBIX METOJ0OB OBYUEHUSA
5.1 ITaccuBHBbIE: NEKIUH (TEOPETUUECKUE 3aHATHS ), ONIPOCHI, TPAKTHUECKHE U JIaDopaTOpHBIE

3aHATUA.

5.2 AKTHBHBIC U UHTEPAKTUBHBIC: MUHU - KOH(PEPESHITHS.
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