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1. TIACHOPT PABOYEN IMPOI'PAMMBI YUYEBHOM
NUCLHUIIJIMHBIXUMU S

1.1 ObaacTh npuMeHeHHus1 padoyeil MporpaMmbl

[Tporpamma yueOHOI TUCHMILIMHBI SBIISETCS YaCThIO OCHOBHOW 00pa30BaTEIbHON
IporpaMmbl  MOJATOTOBKM CIIEUMAIUCTOB cpenHero 3BeHa (mamee — IIIICC3) B
cootBercTBUU ¢ PI'OC no cnenumansHOcTAM CIIO 08.02.10 CTpoHTENBCTBO KEJIE3HBIX
JI0pOT, IMyTh U IMyTEBOE XO3SICTBO.

1.2Mecto yueOHo# aucuuniauHbl B ctpykrype [ITICC3:

VYyeOHas qucruruimHa «XUMUS» SBISETCS yY€OHBIM MPEAMETOM IO BBEIOOPY U3
o0s3atenbHOM npeaMeTHo oOmacTu «EctectBenHble Haykm»y PI'OC cpemnero oOriero
obOpazoBanusi. B mpodeccruoHanbHBIX 00pa30BaTEIbHBIX OpPraHU3AIMSIX, PEATU3YIOIMIUX
00pa3oBaTeNbHyI0 MPOrpaMMy CpeIHEro o0Iero oOpa3oBaHUs B Mpeesiax OCBOCHHUS
[MIICC3 na 6a3ze ocHOBHOro 00IIEero oOpa3oBaHMs, ydyeOHAas AUCIUIUIMHA «XUMUSD
u3ydaetcsi B 001eoopazoBaresnibHoM yueoHoM nukiie [IIICC3 Ha 6a3e ocHOBHOTO 001Iero
00pa3oBaHus.

1.3 Heau wu 3agayum  y4eOHOUH JUCIUIUIMHBI - CTYIACHTAMHU CJICAYIOIINX
pEe3yIbTaTOB:

* IUYHOCMHBIX:

— YyBCTBO TOPJOCTH M YBAKCHUS K WCTOPUHM WU JOCTHKCHHSIM OTCUYCCTBCHHOU
XUMUYECKON HAayKH; XHMHYECKH TPaMOTHOE TOBEICHHE B MPOPECCHOHATBHON
NEATEILHOCTH U B OBITY TP OOpaIeHUN ¢ XUMUYECKHUMH BEIIECTBAMHU, MaTepuaiaMy 1
polieccamu;

— TOTOBHOCTh K TPOJOJDKEHHIO OOpa30BaHMsI W TOBBINICHUS KBaTU(UKAIMK B
n30paHHOM TPOQPECCHOHATILHON NIEATETbHOCTH UM OOBEKTHBHOE OCO3HAHUE POJIH
XUMUYECKUX KOMIETEHITUN B ATOM;

— YMEHHE UCIIOJNb30BaTh JOCTWIKEHUS COBPEMEHHOM XHWMHMUYECKOW HayKd U
XUMUYECKUX TEXHOJIOTUH JJIS MOBBIIICHUSI COOCTBEHHOT'O MHTEIUICKTYaJIbHOTO PAa3BUTHS
B BBIOpAHHOW TPO(PECCHOHATIBHOM €SI TEIbHOCTH;

* MmemanpeomMemHuIx:

— WCTOJB30BAHNE PA3IMYHBIX BUIOB MO3HABATEILHON JCATEIHPHOCTH U OCHOBHBIX
WHTEJUICKTYJIbHBIX OIepanuii (ITOCTaHOBKH 3a/1a4uu, (hOpMyJIMpOBAHUS THUITOTE3, aHAIIN3a
U CUHTE3a, CpaBHCHMs, OO0OOIIEHWS, CHUCTEMAaTHU3allif, BBISBICHUS TPUIMHHO-
CIICICTBCHHBIX CBSI3€H, IOMCKA aHAJIOTOB, ()OPMYJIUPOBAHMS BBIBOJOB)IJIS PEIICHUS
MOCTABJICHHOW 3aJayd, IPUMEHEHHWE OCHOBHBIX METOJOB T03HAHUs(HAOIIOACHUS,
HAyYHOTO SKCIEPUMEHTA) JIJISi W3YUYCHUS PA3IMYHBIX CTOPOH XUMHUYECKUX OOBEKTOB H
MPOIIECCOB, C KOTOPHIMH BO3HUKAET HEOOXOIUMOCTh CTAIKUBATHCS B TIPO(eccuoHaIbHOM
ctepe;

— WCIIOJIb30BAHWE PA3JIMYHBIX HWCTOYHUKOB JUISl TOJMYYEHUS XUMHYECKOU
uHdopMaIuu, yMEHHE OIICHHTh €€ JIOCTOBEPHOCTb IS JOCTIKEHUS XOPOIIUX
pe3ynbpTaToOB B MpodeccruoHaIbHOU cdepe;



* RPEOMEMHDBIX

— c(hopMUpOBaHHOCTH MPEACTABICHUI O MECTE€ XMMHUU B COBPEMEHHOW HAayYHOU
KapTUHE MHpa; T[OHMMAaHHWE pOJIM XUMHH B (OPMUPOBaHWHM Kpyrozopa u
GyHKIIMOHATFHOW TPAMOTHOCTH YEJIOBEKA JIJISl PEIICHUSI MPAKTHYECKUX 3a/1a4;

— BJQJICHUE OCHOBONOJIATAIONIUMUA XUMHUYECKUMH TOHSTHUSIMH, TEOPHUSIMH,
3aKOHAMH M 3aKOHOMEPHOCTSIMHU; YBEPEHHOE MOJIb30BAHHE XUMHUYECKOM TEPMUHOJIOTHUEN
1 CUMBOJIMKOM;

— BJIAQJICHUE OCHOBHBIMH METOJIaMH HAyYHOrO TO3HAHHUS, HCIOJIb3YEMBIMU B
XUMHUHM:  HaONMIOJIEHUEM, OMNHCAaHUEM, HU3MEPEHHEM, OKCIEPUMEHTOM; yMEHHUE
o0pabaTbiBaTh, OOBICHATH pE3yJbTaThl IPOBEICHHBIX OMNBITOB U JIeJaTh BBIBOJIBI;
TOTOBHOCTh M CIIOCOOHOCTHh MPUMEHSITh METOJIbI MO3HAHUS MIPU PEUICHUU MPAKTUYECKUX
3az1ayg;

— c(OpMHUPOBAHHOCTh YMEHHUS JaBaTh KOJIMYECTBEHHBIC OLICHKU M MPOU3BOJUTH
pacueThl M0 XUMUYECKUM (OopMyJiaM U YPaBHEHUSIM;

— BJIaJICHUE MpaBUJIAMU TEXHUKU O€30MAaCHOCTU TMPHU UCIIOIb30BAHUU XUMUYECKUX
BEIIECTB;

— c(hOpMUPOBAHHOCTb COOCTBEHHOM IMO3UIMUA MO OTHOUIEHUIO K XUMHUYECKOU
uH(dOpMaIuH, MOTy4aeMOr U3 Pa3HbIX HICTOYHUKOB.

1.4 Koin4yecTBO 4acOB Ha OCBOCHHUE Y4eOHOM JUCHMILUIUHBI:
MakcumanbHol yueOHOM Harpy3ku oOydatomierocs 117 yacoB, B TOM ducie:
O0s3aTenbHOM ayTMTOPHOM yueOHOM Harpy3ku oOyuatroiierocs /8 4acos;
CamocrosiTenbHOM paboThl o0yuarorierocs 39 4acos.



2. CTPYKTYPA U COJAEP)KAHUE YYEFHOM JUCIIUILIAHBI

2.1. O6beM yueOHOM TUCIMIUIMHBI U BUABI y9€OHOH pabOThI

Buy yueGHol paboTh

Obvem uacos

MakcumaiibHasi yueOHasi Harpy3ka (BCero) 117
CamocrosiTenbHas paboTa o0yuatromierocs (Bcero) 39
OO0si3aTenpHas ayAUTOpHAsi yueOHasi Harpy3ka (BCero) 78
B TOM YHCJIC:

JICKIIUH, YPOKH

PAKTUYCCKUE 3aHSITHUS 8
71a00paTOPHBIE 3aHITUS 22

HUrorosas arrectamusi B ¢opme auddepeHupoBanHoro 3auera B ||
cemecTpe




2.2. TemaTH4yeCcKHii IVIAH U co/iep:KaHUE Y4eOHOH TUCHUIJIMHBI « X UMUI»

Haumenosanue paznenos u| Coxepikanue ydyeOHOTo marepuala, JaboparopHbie paboThl M MPaKTUUYECKHE 3aHATUA, camocToATelbHas; OObeM YpoBeHb
TeM pabora 9acoB OcBoenust
1 2 3 4
Brenenue Hayunbie MeTOpI TO3HAHUS BEIIECTB U XUMHUUYECKHUX sIBJICHUH. Posib 3KCIiepuMeHTa U TEOPUU B XUMHH. 2
MonenupoBanue XuMUYeckux mpoueccoB. CamocTodrenbHas pabora: MOArOoTOBUTH pedepars: Tema 2
"HanoTexHoyOTHs Kak MPUOPUTETHOE HAIpPaBJIECHUE DPA3BUTUS Hayku U mnpousBoictBa B P®D", Temsbl
"XUMHUYECKHE TEXHOJIOT: OMOTEXHOJOTMH M HaHOoTexHoyioruu " "HaHOTEeXHOJOrus Kak MNPUOPUTETHOE
HaIlpaBJICHUE PA3BUTHS HAYKH M MIPOU3BOJICTBA B PD"
Pasnen 1 Oo611as 32
WHEOpraHuyecKast
XUMUS
Tema 1.1 OcHoBHble| [loHATHS BemiecTBa, aToma, MOJIEKYJIbl, XUMHUYECKOTO 3JIEMEHTA, aJUIOTPONHH, MPOCTOTO M CIOXKHOTO) 4 2
TIOHSTHUSA U 3aKOHBI BEIIIECTBA, KAYECTBEHHOTO M KOJIMYECTBEHHOTO COCTaBa BEIIECTBA, XMUMHYECKUX 3HAKOB, (opmyi,
OTHOCUTEIILHOM aTOMHOM M MOJIEKYJSIPHOM MAacchl, KOJIMYeCTBa BellecTBa. OCHOBHBIE 3aKOHBI XUMMH:
CrexuomeTpusi, 3aKOH COXpaHEHUsI MacChl BEIIECTBA, 3aKOH MOCTOSTHCTBA COCTAaBa BEIIECTB MOJICKYJISIPHOMN
CTPYKTYpBI, 3aKOH ABorajpo. PacueTHble 3aauu Ha HAXOXJIECHHE OTHOCHUTEIBHO MOJIEKYJSIPHOU MacChl
ompe/ieJIeHUe MaCCOBOM JI0JTM XUMHYECKHX PJIEMEHTOB B CII0’KHOM BEIIECTBE.
CamocrosiTeibHasi padora: noarotoButh pedeparsl: Tembl: "Hayunsle oTkpsiTist M.B. JlomoHOcoBa". 2
Brimonnuts 3amanue: Arca, ArsoArzN, ArspmcpaBHUTE AT ¢ TaHHBIMU TIEPUOUUECKOTON CHCTEMBI. 1
Tema 1.2 Otkpeitnie [JI.M.MengeneeBeim  Ilepunoandeckoro 3akoHa. Ilepuomuueckuil 3akoH, MNEpHOAUYECKAs 2 3
[lepuonnueckuii 3aKkoH M| CHUCTEMa €€ CTPYKTypa, aTOM, CTPOCHHME aTOMOB 3JIEMEHTOB NEPBBIX 4-X mepuonoB. M3oTomnbl. 3HaueHue
MepUoNYecKasl  CHCTEMa| 3aKOHa JJIS PA3BUTHS MIPUPOIBI.
XUMHYECKUX  d1eMeHToB| CamocTosiTenbHas paboTa: MOAroTOBUTH pedeparhl Ha TeMbl; «Ku3Hb u aedarensHocTh .M. MenneneeBay, 2
.. Menpeneena H| «CHHTE3 HOBBIX JIEMEHTOBY.
CTpPOEHHUE aTomMa 3ajaHus: 3anucaTb CTPOEHUE aTOMOB 3-X MEPUO0B 3




Temal.3 Crpoenue Buapl XUMHUECKOW CBSI3U: MOHHAs, KOBAJICHTHAS MOJSPHAs U HEMOJSIPHASA, METAINIMYECKast, BOJOPOIHAS. 4
BELIECTBA Kpucrannmuueckue pemetku. Mexann3Mbl 00pa3oBanusi cBsi3u. CBOWCTBA BEUIECTB C PA3HBIM BUIOM CBSI3H.
UucTtele BemecTBa U cMecH. [ucriepcHple U KOJIJIOUIHBIE CUCTEMBI.
CamocrosrenbHas paboTa: HOArOTOBUTH pedepaTsl Ha TeMbl; « [lnasma-uerBeproe cocrtosHuey, «OxpaHal
OKpY>Karlollle cpeabl», « PacTBOpHI B HallleH KU3HW.
JlaboparopHast padora Ne 1 IlpuroroBiienue cycneH3uid U SMysbcuid. O3HAKOMIJICHHE CO CBOMCTBAMH 2
JUCIIEPCHBIX CUCTEM. 2
Tema: 1.4 Bona, pactBOphl, pacTBOpeHue. PacTBOpMMOCTb, HACHIIIEHHBIE, KOHLEHTPUPOBAHHBIC, pPa30aBlIEHHBIC 2
Bopa,pacTtBopsl, pacTBopbl. MaccoBasi A0is- pelleHHe 3ajad. OJEKTPOJIMTUYECKass AMCCOLMAIUs , 3JIEKTPOJIMTHI,
AIEKTPOJIUTUYECKAS HERJIEKTPOJIUTHI, CTENICHb TUCCOLUAIINHU, CUIILHBIC U CJIa0ble JIEKTPOJIUTHI, OCHOBHBIE MOJIOKEHHS TEOPHUU. 2
JUCCOLIUALIUS. CamocrosiTenbHas padoTa: TeMbl pehepaToB; « Y CTpaHEHHUE )KECTKOCTH BOAbD», «OXpaHa BOJJOEMOBY.
Pewmnth 3a1aun Ha pacTBOpHI. 2
[IpaxTnueckast padora Nel IIpuroroBieHnue pacTBopa 3alaHHOM KOHLEHTpALUU. 2
Temal.5 Kucnotsl, ux cBoicTBa ,kiaccuukanus, TucCoraIus, CiocoObl MOTyYeHHUS. 2
Knaccudukanus OcHoBaHMs1, UX CBOMCTBA, KJIacCU(PUKAILNS, TUCCOLHUALNS, CTIOCOOBI OTYUYESHHUS.
HEOPraHUYECKUX Conm ,ux cBOMCTBA, KJIacCU(PUKALIUSI, TACCOIUAIS, CITOCOOBI momyueHus. ['uaponus.
COEIMHEHUN " ux| OKcHJipl, UX CBOWCTBA, KJIacCU(UKALUS, TUCCOLMALIUS, CTIOCOOBI ITOTyUEHHS.
CBOICTBA. CamocrosiTenbHast padoTa: MOJATOTOBUTH pedeparsl Ha Tembl; « CepHas KuciaoTra — XJe0 XUMHUYECKOH 2
IIPOMBILITIEHHOCTHY, « COJM B HALLIEH KU3HUY.
3ajanus; ypaBHEHUS JUCCOLUAIINH. 2
JIaGoparopHas pabota Ne2 V3yueHue CBOWCTB KUCIIOT, IIEI04EH, coseit 2




Temal.6 Krnaccudukanusa XuMudeckix peakuuii; CoeIMHeHe, pa3ioKeHue, 3aMelieHre, 0OMeHa, KaTaIMTUYeCKHe, 2
XUMHUYECKUE PEaKIIH. o0Opatumble, HEoOpaTUMBbIE, TOMOT'CHHBIE, reTeporeHHbIE, IK30TEPMHUECKUE,
SHAOTEPMUYECKUE ,0KHUCITUTEIIBHO-
BOoCccTaHOBUTENbHBIE. TermnoBoil a¢dekr, 3anaun Ha TeroBoii 3¢ dexT. CocTaBneHre OKUCIUTETHHO-
BOCCTaHOBUTENbHBIX peakuuil. OOpaTuMocTh, paBHOBecHE, (PaKTOPHI BIUSIOIINE HA €T0 CMEIICHHE.
CamocrosTenbHas padoTa: ypaBHATH C MOMOIIBIO OajlaHCca ypaBHEHHUs 3alTUCAHHBIC B TETPAIH. 2
JlaboparopHas pabota Ne3 M3ydyeHue pa3nuuHbIX TUIIOB PEAKIUH. 2
Peakiium Mex 1y JKeJie30M U PaCTBOPOM COJIM ME/IH, PEAKIUU HIyIIHe ¢ 00pa3oBaHHEM OCajKa, ra3a, BOJbI. 2
JlaboparopHas pabota Ned OKHCIUTENBHO-BOCCTAHOBUTENIbHBIE PEAKIUU.
Tema 1.7 MeTaibsl CTpOCHUE, HAXO0XICHUE B TaOIuUIEe, GU3NICCKUE CBOMCTBA, CIIOCOOBI TOMyUCHUS, XUMHUCCKUE 2
MerTaiibl 1 HEMETaJUIb. coiictBa. CrinaBel. HemeTanmsl cTpoeHue, CBONCTBA.
CaMocrosiTenbpHasl padoTa: MOArOTOBUTH pedeparsl Ha TeMbl: «Pojb METaUIOB B JKU3HH YEIOBEUYECTBAY, 2
«Koppo3zust meraniony, «/cnoiap30BaHUE METAJUIOB Ha JKEJIE3HOM TOpOTe).
JlaboparopHast pabota Ne5S O0mime CBOMCTBA METAJUIOB, PEAKIIMA METAJLIOB ¢ HEMETAJTIaMH, C KHCIIOTAMHU. 2
ITpakTryeckas pabora Ne2 Pemenne skcriepuMEeHTaNIbHBIX 3a/1a4, Ha paclio3HaBaHKUE BEIIECTB.
2
Paznen 2. 44
Oprannyeckas XMMUS.
Tema 2.1 [Ipenmer oprannueckoit xumuu. T. X. C. A, M. bytneposa. Knaccudukanus opraHu4eckiux coeIMHEHUM.
OcHOBHBIE nousATus| ['mapupoBaHue,raToreHMpOBaHUE, TUAPOTALMS, THIPOraJOreHUPOBAaHUE.
OpraHn4eCcKon CamocrositenpHas pabota: cooOmieHust «Ku3znb u nearensHocTh A. M. BytnepoBay, «Opranuueckue 4
XUMUU, TEOPHUS BEIIIECTBA B HAIIeH )KU3HU», « DKOJIOTHYECKHE MPOOIeMbI TP UCTIOIB30BAHUE YTIIEBOJOPOIOBY.
CTpPOGHHMSI  OpraHMYecKkHux 3amaHus: cocTaBUTh H3oMmepsl CEH18. 2
BEIIIECTB. IIpakTruyeckas pabora Ne3 M3roroBienue Mojaenei MOJIeKyJI. 2
2




Tema 2.2. AJKaHBI; CTPOCHHE, TOMOJIOTHYCCKHUU psZl, U30MEpHs, CIOCOOBI TMOJYYCHHS, XMMHUYECKHE CBOWCTBA, 10 2
VYri1eBo10pOabI Y| IPUMCHEHHUE.
UX MPUPOAHBIC UICTOYHHUKHU.| AJIKEHBI: CTPOEHHUE, TOMOJOTHYECKHH psl, H30MEpHs, CIOCOObl MOJIY4YeHHs, XUMHUYECKHE CBONCTBA,
MIPUMCHCHHE.
JleHoBbIe: CTpOCHUE, CIIOCOOBI MOTYUYSHHS, XHMUYECKHE CBONCTBA, IPUMEHEHHE. 2 2
AJKHUHBIL: CTPOCHUE, U30MEPHS, CIIOCOOBI MOTYYCHHSI, XAMIUYECKHUE CBOMCTBA, IPUMCHECHHE.
ApeHBI: CTpOCHHE, U30MEPHUSL, CIOCOOBI OTYyYEHUs, XUMUYECKHE CBOMCTBA, MPUMEHEHUE.
[TpupogHBIE HICTOYHUKH YTIEBOJOPOJOB: HEPTH, I'a3, KOKC. 2 2
CaMoctosTenbHas paboTa: MOATOTOBUTH pedeparbl: «XUMHUS YTIECBOJOPOAHOTO CBHIPhS U MOs Oyymias 4
npodeccus», «PE3SHHOTEXHUYIECKOE MTPOU3BOJICTBO U €r0 POJIh HAYIHO-TEXHUICCKOM IIPOTPECCey. 2 2
3amaHus: BBIMOJIHUTD YIPAXKHEHHS, PEIIUTh [ENOYKH MPEBPAIICHHIA.
JIaboparopHast pabota Ne6 OmnpeneneHue yriaepoaa, BOJAOPOIa B OPraHnISCKUX COCTUHEHUSX.
JlaGoparopHas pa6ora Ne7 ITonyieHne U CBOWCTBA ATUJICHA. 2
Tewma 2.3. CnupTel; CTpOEHHE, H30MepHus, CIOCOOBbl MOJY4YCHHS, XUMHUYECKHE CBOWCTBA, MPUMEHEHHE, 4 2
Kucnopoaconep:xarme kinaccuukanus. ['nunepun. deHon ero cTpoeHHe, CBOWCTBA NMpPUMEHEHHE. ATNBIEruapl CTPOCHHE,
Opranunueckue CBOMCTBa, cmocoObl momyueHus. KapOOHOBBIE KHCIOTBHI KiIacCH(HKAIUS, CHOCOOBI TMOTy4YEeHHUS,
COCTUHCHUS XuUMHYeckne cBorictBa. CIIoKHBIC d(UPHI, KUPHI TOJTyYeHUE, CBOMCTBA, MpUMeHeHHe. Mblia. YTIeBO b 2
kiaccuduKalys, IoaydyeHue, CBONCTBA, MPUMEHEHHE. 2
CamocrosiTenpHas paboTa: MOArOTOBUTE pedepaThl «AJIKOTOIH3M», 3cce «S1 Chel yraeBom. 2 2
3aaHus: ENOYKU MPEeBPAIICHHH.
JlabopaTtopHas padota Ne8 O3nakomiieHHe ¢ GU3NIECKUMHA U XUMUYECKUMH CBOMCTBAMU ITaHOJIA. 2 2
JlaboparopHast pabota Ne9 VccnenoBanue CBONCTB TIUIIEPUHA U AJIbETHU/IOB. 2 2
JlabopaTtopHnas padotaNe 10 UccnenoBanue CBONCTB YKCYCHOM KUCTOTHI U MBLIA. 2 2
JlaboparopHast pabota Ne 11 MccinenoBanue CBOMCTB yTIeBOIOB. 1

KonTponsnas pabora Ne 1




Tema 2.4. AMUHBI KJIaccHpUKAIMsI, CBOWCTBA, NPUMEHEHWE. AHUIWH. AMHWHOKHCIOTBHI IIOJyYeHHUE, CBOWCTBA, 7
A3zoTcoaepxaiiue npuMeHeHHe. benku CTpyKTypel, CBOiCTBa, mnpuMeHeHue. llomumepsl kinaccudukanusi, CBOWCTBA,
OpraHUYEeCKHEe COCTUHEHMs | IPUMEHEHHE.
CamocrosarenbHas paboTa: MOArOTOBUTH pedeparsl Ha TEMbl: « AHHIMHOBBIE KpacuTenny, «Ku3Hb ecTb 2
Croco0 CyIIecTBOBaHUS OEITKOBBIX TEI».
3ananue: 3amucaTh 00pa30BaHUE MENTH/IOB. 2
[IpakTuueckas pabora Ne4 CoiicTBa Oenka, aHUINH.KapOH. 2
Uroro:
1174

10




3. YCJIOBUSA PEAJIN3AIIUU YYEBHOM JUCIHUILIUHBI

3.1. TpeboBaHUSI K MUHMMAJIBbHOMY MATEPHAIBLHO-TEXHHUYECKOMY 00ecredyeHUIo

OcBoeHnue nmporpaMMbl y9eOHON TUCITUTIIMHBI « XHUMUSD TIPEAroiaracT HaInIue B
npodeccroHanbHOl 00pa30BaTEeIbHON OpraHu3aliy, pean3yromlieil 00pa3oBaTelbHYIO
nporpamMmy cpeaHero oomero oOpazoBanus B mpenenax ocBoeHus [IIICC3 na 6aze
OCHOBHOT'0 00111eT0 00pa3oBaHusl, KaOWHETa XUMUHU.

[Tomemnienne kaOWHETa [IOJDKHO YIOBJIETBOPATH TpeboBanusiM CaHUTapHO-
snuaemMuosiornueckux mpaswi v HopMatuBoB (CaulluH 2.4.2 No 178-02) u ObITh
OCHAILIEHO THUIIOBBIM O0OpYIOBAHHMEM, YKa3aHHBIM B HACTOSIIIMX TPeOOBaHUSX, B TOM
quclie  CIEHUATM3UPOBAHHOW  y4eOHOM  MeOenplo M CpeACTBaMU  OOyYeHHS,
JOCTaTOYHBIMH [IJI51 BBITIOJTHEHUS TPEOOBAHMM K YPOBHIO IMOATOTOBKH 00YUYAOIIIAXCSI.

VYyeOHast IUCUUILIMHA PEAIU3yeTCsl B yUeOHOM KaOuHeTe XUMUHU.

OcHalleHHOCTh  CHEUHMAJBHBIX  NOMELleHHWH W  NOMelleHWid  Jis
CaMOCTOSITeILHOM PadoThI:

Mebean:

[TocamouHbie MeCTa IO KOJIMYECTBY OOYYaIOIIUXCS;

paboyee MecTO MpenoaBaTeis;

JTIOCKa KJIACCHAs;

KOMITbIOTEpHOE 000pY/I0BaHUE,

MYJIbTUMEIUIHOE 000py10BaHue (TIPOEKTOP U MPOEKIIMOHHBIN 9KpaH);

JIOKaJbHAas CETh C BBIXOJIOM B Internet;

METOJMYECKHE MaTepUalIbl 1O AUCIUIUINHE;

- cren « b opmalus mo kabuHeTy»

- crenn «llepuognyeckas cuctema

- creH] «Heopranmueckas XumMus»

- cteH «Opranudeckast XuMuUs»

ITomemeHue 11st CAMOCTOSATEILHOM PadOTHI

Mebean:

CroJ ynTaTeNHCKUM

CTOn KOMIBIOTEPHBIN

Ctos 0HOTYMOOBBII

Crynps

[[Ixad-BuTpuHa AJI BHICTABOK

CTo1 111 UHBAJINUI0B

KommnsroTep

[TopTaTiBHAS MHIYKIIMOHHAS METIS IS CIaOOCTBIIIAIINX

KnaBuarypa c a30ykoit bpaits.

Brixon B uHTEpHET

KoMiuieKkT JIMIIeH3MOHHOT0 IPOrPAMMHOI0 00ecIieYeHust

MSWindows 7 (cyomunensuonnsiii toropop Ne CJ1-130523001 ot 23.05.2013 )

MSOffice 2013 (cyOumnIieH3MOHHOE COTJIAIIICHUE K TOCYAapPCTBCHHOMY KOHTPAKTY
ot 21 mas 2014 r. Ne 10-14)

Kaspersky Endpoint Security for Windows

Yandex Browser (GNU Lesser General Public License)

7-zip (GNUGPL)

UnrealCommander (GNUGPL)
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Brixon B uHTEpHET

3.2 UndopmanmonHoe odecnevyeHne 00yueHmst

[lepeuenn HCIIOJIb3yEeMBIX y4eOHBIX U3JIaHU, HNuTepHeT-pecypcos,
JIOTIOJTHUTEILHON JTUTEPATyPhl

Y4ebHo-MeToAnuecKoe 00eCieUeHHE TUCIUTLITUHBI

3.2.1 OcHoBHas1 yueOHasi JIuTepaTypa

1. I'muaka, H.JI. O6mas xumus [DneKTpOHHBIN pecypc|: ydueOHOe mocodue /
I'muaka H.JI. — Mocksa: KuoPyc, 2017. — 748 c. — ISBN 978-5-406-05620-2. —
URL: https://book.ru/book/921322. — Tekct: snekTpoHHBIA. — Pexum mgocryna:
https://www.book.ru/book/921322 mo mapouto.

2. I'muaka, H.JI. OOmas xummsi [DneKTpoHHBIA pecypc]: ydeOHOe mocodue /
I'muaka H.JI. — Mocksa: KuaoPyc, 2018. — 748 c¢. — ISBN 978-5-406-06002-5. —
URL: https://book.ru/book/926479. — Tekcr: 3JeKTpOHHBIH. — PexkuM mocryma:
https://www.book.ru/book/926479 no mapouo.

3. I'muaka, H.JI. O6mas xumus [DaeKTpoHHBIH pecypc]: ydyeOHoe mocobue /
I'muaka H.JI. — Mocksa: KuoPyc, 2019. — 748 c. — ISBN 978-5-406-06847-2. —
URL: https://book.ru/book/932114. — TekcT: 3IEKTPOHHBIH. — PEKUAM JIOCTYIA:
https://www.book.ru/book/932114 no mapouo.

4. lpo3noB, A. A. Xumus [DneKTpoHHbIN pecypc]: yueoHoe nocodue s CIIO /
A. A. [Iposznos, M. B. JIpo3znoBa. — Caparos: Hayunas kuura, 2019. — 317 ¢. — ISBN
978-5-9758-1900-0. — TekcT: eKTpOHHBIH // DneKTpoHHO-0nbIuoTeuHas cucrema [PR
BOOKS: [caiit]. — URL.: http://www.iprbookshop.ru/87083.html. — Pesxxum moctyma:
IS aBTOPU3HP. TIOJIB30BATENEH IO MaPOJIIO.

5. Xumus [DnekTpoHHbI pecypc]: yueObnoe nocobue ana CIIO / cocraButenu I
1O. Boctpukosa, E. A. Xopoxopauna. — Caparos: [IpodobpazoBanue, 2019. — 91 ¢. —
ISBN 978-5-4488-0369-7. — TekcT: 2JIEKTPOHHBIN // DIEKTPOHHO-OMOIMOTEYHAS
cucreMa [PR BOOKS: [caiitr]. — URL: http://www.iprbookshop.ru/87280.html. —
Pexum nocryma: st aBTOpU3UP. MOJIB30BATENEH T10 TTAPOIIIO.

6. I'muaka, H.JI. O6mas xumus [DaeKTpoHHBIH pecypc]: yuyeOHOoe mocobue /
I'muaka H.JI. — Mocksa: KuoPyc, 2020. — 749 c. — ISBN 978-5-406-01549-0. —
URL: https://book.ru/book/935925. — Tekcr: aaekTpoHHBIH. — PexxkuM mocryma:
https://www.book.ru/book/935925 no mapo:tto.

3.2.2 /lonosiHUTEIbLHAS YUeOHAasl JIUTepaTypa

1. CupotkuH, P.O. Xumus [DnektpoHHblil pecypc]: yueonuk / Cupotkun P.O.,
Cupotkun O.C. — Mocksa: KuoPyc, 2017. — 363 c¢. — ISBN 978-5-406-05518-2. —
URL: https://book.ru/book/922393. — Tekct: snekTpoHHBIA. — Pexum gocryna:
https://www.book.ru/book/922393 no mapo:tto.

2. Aptemenko, A.W. Opranudeckass Xumusi [IJIEKTPOHHBINA pecypc|: y4eOHUK /
Aptemenko A.M1. — Mocksa: KnoPyc, 2018. — 528 ¢. — (CII1O). — ISBN 978-5-406-
05331-7. — URL: https://book.ru/book/924050. — TekcT: 3eKTPOHHBIA. — Pexxum
nocryna: https://www.book.ru/book/924050 mo maposto.

3. I'muuka, H.JIL. 3agaun u yripakHeHus 110 001Ie XuMun [ DIeKTPOHHBIN pecypc]:
yueOnuk / 'muuka H.JI. u ap. — Mocksa: KunoPyc, 2018. — 240 ¢. — ISBN 978-5-406-
06022-3. — URL: https://book.ru/book/924119. — Tekct: 3aeKTPOHHBIA. — Pexum
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nocryna: https://www.book.ru/book/924119 no maposto.

4. Ackaposa, JI. X. Xumus [DnekTpoHHbIN pecypc]: yduebHoe nocodue ajs CI1O /
JI. X. Ackapora; monx pemakumert JI. A. baitkoBoit. — 2-¢ um3a. — Capartos,
ExatepunOypr: [IpodobpazoBanue, Ypanbckuil GpeaepaibHbii yHuBepcuteT, 2019. — 79
c. — ISBN 978-5-4488-0382-6, 978-5-7996-2917-5. — TekcT: >JeKTPOHHBIA //
OnekTpoHHO-OMOmoreunas  cucrema IPR BOOKS: [caiiT]. —  URL:
http://www.iprbookshop.ru/87899.nhtml. — Pexum pgocTyma: pas  aBTOPH3HP.
MOJIB30BATENIEH IO TTAPOIIIO.

5. I'munka, H.JI. 3amaun u ynpakHeHus 1o oO1iei Xxumuu [ DJIeKTPOHHBIN pecypc]:
yuebnoe nmocobue / ['muaka H.JI. u np. — Mocksa: KuoPyc, 2019. — 240 ¢. — ISBN
978-5-406-07195-3. — URL.: https://book.ru/book/932528. — TekcT: 37IeKTpOHHBINA. —
Pexxum noctyma: https://www.book.ru/book/932528 mo mapouo.

6. Cupotkun, O.C. Xumus [Dnekrponnsiii pecype]: yuebnuk / Cuporkun O.C.
— MockBa: KuoPyc, 2019. — 363 c¢. — ISBN 978-5-406-06688-1. — URL.:
https://book.ru/book/930225. —  Tekct: osyekTpoHHBIH. — Pexxum  jgocryna:
https://www.book.ru/book/930225 no mapouto.

7. Jlyneiiko, T. I'. Xumus [DnexkrponHsiii pecypc]: yuebnuk mius CIIO / T. T.
Jlyneiiko, O. B. [Ig6m0, E. A. PemernukoBa. — CapatoB, Mocksa: IIpodobpa3oBanue,
At I[Tu Ap Menua, 2020. — 308 c. — ISBN 978-5-4488-0433-5, 978-5-4497-0395-8. —
Tekct: anexTpoHHbIN // DnekTpoHHO-OMOMHMoTeyHast cuctema [PR BOOKS: [caiiT]. —
URL: http://www.iprbookshop.ru/94217.html. — Pexum pocTyma: mis aBTOPU3HUP.
nonb3oBateneil. - DOI: https://doi.org/10.23682/94217 no napouio.

3.2.3 UnTepHeT-pecypcsl

1. OtkpeiTas Xumus. — https://multiring.ru/course/chemistry/content/index.htmi#.
WJgm2eYOUI.

2. EpuHoe OKHO JocTyna K HHQOPMalUMOHHBIM pecypcaM. XHUMHUS. —
http://window.edu.ru/catalog/resources?p_rubr=2.1.25.

3. [Tlopran ¢yHIaMEHTAILHOTO XUMHUYECKOro oOpazoBanusi Poccun. —
http://www.chemnet.ru.

3.2.4 Od¢unuajbHble, CNPaBOYHO-OMOHOrpaduyeckrne W NEPHOAUYECKHE
U31aHus

1. Cracp, H. ®@. O6mas u HeopraHuyeckas XUMHS [DICKTPOHHBIM pecypc]:

cupaBounuk minsg CIIO / H. ®@. Crace; nmon penmakiueit A. II. Uneun. — Capatos:
[IpodobpazoBanme, 2017. — 92 c. — ISBN 978-5-4488-0022-1. — Tekcr:
AJEKTPOHHBIN // DnexkTpoHHO-OnbOMmoTeunas cucrema IPR BOOKS: [caiit]. — URL:
http://www.iprbookshop.ru/66393.html. — Pexum J0CTYyTIA: TUTSI

aBTOpu3up.noas3oBateneit. - DOI: https://doi.org/10.23682/66393 no naposito.

2. O xene3HomopoxHOM TpaHcnopre B Poccuiickoin @Penepanuum |[Tekcr]:
®enepanbabiii 3ak0H 0T 10.01.2003 Nel7-®3 B pemakunn denepaibHOr0 3aKOHA OT
03.08.2018 Ne 342-®3. — ExarepunOypr: T/ YpantOpH3nar, 2019. — 36 c. — 5 7k3.

3. VYcraB xene3HoaopoxkHoro Ttpancnopta Poccuiickoit ®enepauun [Tekcrt):
®enepanbHbiii 3akoH 0T 10.01.2003 Nel8-@3 B penakiuu DenepanbHOTO 3aKOHA OT
03.08.2018 Ne 312-@3. — ExarepunOypr: T/l YpantOpU3nar, 2019. — 80 c. — 5 7ks.

4. I'ynok [Tekcr]: exenneBHas TpaHncnoptHas razera (2017, 2018, 2019, 2020 rr.)
— 1200 5xk3.

5. Kene3HonopoxkHbIM TpaHcnopT [TEeKCT]: exkeMeCSYHbIN HayYHO-TEOPETUUECKUI
TEeXHUKO-3KOHOMHUYEeCKUi xypHai (2017, 2018, 2019, 2020 rr.) — 60 3k3.
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6. Tpancnopt Poccum [TekcT]: Bcepoccuiickasi TpaHCHOPTHAsl €KEHeAeNbHas
nHpopMalmoHHo-aHauTHYecKas razeta (2017, 2018, 2019, 2020 rr.) — 240 k3.

7. ABToMaruka, cBsS3b, wHHPopMaTtHkKa [TeKkcT]: eXeMecCsSYHbIi HaydHO-
TEOPETUUYECKUM M MPOM3BOJICTBEHHO-TeXxHUYeckuil )ypHan ( 2017, 2018, 2019, 2020
IT.). — 60 7K3.
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4. KOHTPOJIb U OLIEHKA PE3YJIbTATOB OCBOEHMS YUEBHO
JUCHMUILIAHBI

Pesynbrarel oOydyeHus: - 3T0 (GOPMYIUPOBKH TOTO, YTO MMEHHO JIOJDKEH 3HATh,
NOHUMAaTh W/WIM B COCTOSIHUM TMPOJEMOHCTPUPOBATH OOyYalOUIUICS IO OKOHYAHUU
porpamMMbl 00yUYEHUSI.

KonTposs 1 orieHKa pe3yabTaTOB OCBOCHUS YUEOHOUM JUCHUILIUHBI OCYIIECTBIISIETCS
MPEroIaBaTesieM B IPOIecce MPOBEACHUS MPAKTUYECKUX 3aHATUN U TaOOPAaTOPHBIX padoT,
TECTUPOBAHMS, a TaKXKE BBITIOJIHCHUS OOYYAIOMMMUCS WHIWBUIYAIBHBIX 3aJaHUM,
MIPOEKTOB, UCCIIEAOBAHUM.

OcHOBHBIE TOKA3ATEIH
OlIEHKH Pe3yJIbTAaTOB

Pe3yabTarsl 00yyeHus
(ocBOEHHBbIE YMEHM S,

®opMa 1 MeTObI KOHTPOJIA
U OLIeHKH pe3yJibTATOB

YCBOCHHBbIC 3HAHUSA, OIIBIT o0yueHust
NesITeJIbHOCTH)

B pe3yabpTare U3YYEHHUS JleMoHCTpanust OCHOBHBIX CamocrosiTenbHbIe padOTHI,
yueOHOU JUCLHUIIINHBI MOHSITUH U IPAKTUYECKOE KOHTpPOJIbHAsI paboTa,
«XUMUS oOyJaromuit MIPUMEHEHUE BBIIIOJIHEHUE YIIPAXKHEHUHN U
JIOJDKEH 3HATH/TIOHAMATh: TEKCTOBBIX 3aJaHUM,
Baskneiimmue XHMHYECKHE BBIIIOJIHEHUE JTOKIAA0B U
NOHSITHS BEIIECTBO, pedepaToB, H3rOTOBIICHUE
XMMHUYECKUN DIIEMEHT, aToM, MO/IEJIEN OPTAaHUYECKHUX
MOJIEKYJIa, OTHOCHUTEJIbHBIE BCIIECCTB, BLIIIOJHCHUE U
arTOMHass W  MOJIEKYJISIpHas odopmiieHre 1a60paTOPHBIX
MaccChl, HOH, aJUIOTPOIIHs, pabor

M30TOIBI, XUMUYECKAs CBS3b,
ANEKTPOOTPHUIATEIBHOCTb,

BaJICHTHOCTD, CTCIICHb
OKHCJICHHSI, MOJIb, MOJISIpHAs
Macca, MOJISIPHBI  00beM
ra3o00pa3HbIX BEIIIECTB,

BELIECTBA MOJIEKYJISIPHOTO U
HEMOJIEKYJISIPHOTO  CTPOEHUS,
pacTBOpBl,  IEKTPOJIIUT U
HERJIEKTPOJIUT,
IEKTPOIUTUYECKAsS
JYCCOLMaIsl, OKUCIUTENb U
BOCCTaHOBUTENb, OKHCIIEHUE U

BOCCTAHOBJICHHE,  TEIJIOBOM
ahdexT peakmuu, CKOPOCTH
XUMHUYECKON peakiuu,
KaTajus, XUMHUYECKOE
paBHOBecHE, YTIIE€POIHBIN
CKEJIET, (byHKIIMOHATTbHAS
rpyInmna, U30Mepus,
TOMOJIOTHS,

OcHOBHbBIE 3aKOHBI XHMMH:
COXpaHCHUA MACChbl BCHICCTB,

IIOCTOAHCTBO cocCTaBa
HCKYCCTBCHHBIC n
CHUHTCTUYCCKUC

BOJIOKHA, KaY9IYKH,

15



IIJIACTMACCHI;
Ymersn:

* HaspIBaTh: U3y4eHHbIC
BEILECTBA,

IIOTPUBUAIBHOU W
MEXKIYyHAPOAHOU
HOMEHKJIATypE; .
Onpenensito:

BaJICHTHOCTb U CTEIICHb
OKMCJICHUSI XUMHUYECKHX
3JIEMECHTOB, THUIN XHUMHYSCKOM
CBSI3U B COCIMHEHUSIX, 3apsij
HWOHA, XapakTrep cpeapl B
BOJIHBIX pacTBopax
HEOPraHUYECKUX U
OPraHUYEeCKUX COCOUHEHH,

OKHCITUTENh "
BOCCTAaHOBUTEb,

MIPUHAJUICKHOCTh BEIIECTB K
pa3HBIM KJIaccam
HEOPTraHUYECKUX "

OPraHUYEeCKUX COCTUHECHUM;

* XapakTepu3oBarth:
JJIEMEHTBl MAJIbIX IEPUOJOB
II0 KX  IIOJOXKEHHIO B

IIepunoanueckoit cucreme
J.N.

Menpeneena; obOmue
XUMHYECKHE CBOMCTBA
METaJJIOB, HEMETAILIOB,
OCHOBHEIX KJIACCOB
HEOPTaHHYECKUX 5

OpPraHM4YeCKUX COECAMHECHHII;
CTPOEHHUE H  XHUMHUYECKHE
CBOMCTBA W3Y4YEHHBIX
HEOPraHUYECKUX "
OPraHNYEeCKUX COCTUHECHUM;

* O0BbSACHATD:

3aBUCHUMOCTD CBOWCTB
BEIIECTB OT HX COCTaBa H
CTpPOEHUH, MpUpoay

XUMHYECKOH CBSI3H

(MOHHOW KOBAJICHTHOM,

* OTIpECIICHUs] BO3MOYKHOCTH
[TpoTexanust XUMHUUECKUX
MPEBPALLIECHUHN B PAa3JIMYHBIX
YCIIOBHSIX M OIEHKH MX
TOCJIEICTBUH; * DKOJOTHISCKH
TPaMOTHOTO TTOBEICHUS

B OKPY’KaIOUIEH CpPENE;

* OIICHKH BJIMSHUS
XUMHUYECKOTO

3arps3HEHUs OKPYIKAKOIIEeH
Cpenbl Ha OPraHU3M YeIOBEeKa
"

JPYTHUE KUBbIC OPTAaHU3MBI;

* 0€30IMacCHOT0 0OpAIEeHHUS C
TOPIOYUMH U TOKCHYHBIMHU
BelIeCTBaMH U J1a00paTOPHBIM
o0opyaoBaHUEM; *
IIPUTOTOBJICHUSI PACTBOPOB
3aJJaHHON KOHIICHTPAIlUH B
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ObITY

Y Ha MPOU3BOJICTBE; *
KPUTHYECKOW OLICHKH
JIOCTOBEPHOCTU XUMHYECKON
nH(OpMAIINY, TTOCTYyTAOIIEH
W3 Pa3HbIX UCTOYHUKOB.

5. HEPEYEHDb UCITIOJIB3YEMbBIX METOJ0OB OBYUYEHUSA

5.1 TIlaccuBHbIe:

- JIEKIIWHM TPAIUIIMOHHBIC 0€3 TMPUMEHEHUS MYJIbTUMEAUNHBIX CPEICTB W 0e3
pa3aTOYHOTO MaTepHaa;

- IEMOHCTpALMsl YYEOHBIX (PUIBMOB;

- pacckas;

- CEMHHApBI, TPEUMYIIICCTBEHHO B BHJIe OOCYXICHHUS OKJIAIOB CTYJIEHTOB IO TEM
WJIA UHBIM BOIIPOCaM;

- CaMOCTOSITEJIbHBIE U KOHTPOJIbHBIE PA0OTHI;

- T€CTBI;

- YTEHUE U OIpPOC.

(63aumooeticmeue npenooasameisi Kak cyovekma ¢ 00y4anuumcs KaKk o0vbeKmom
NO3HABAMENLHOU 0esmenbHOCMUL)

5.2  AKTHBHbIE H HHTEPAKTUBHbBIE:

- paboTa B rpyImnax;

- yueOHasl IUCKYCCHS;

- IEJIOBBIC U POJICBEIC UTPHI,

- UTPOBBIC YIPAKHEHNUS,

- TBOPYECKUE 3aJaHUS;

- KpyTJible CTOJIBI (KOH(EPEHIINH) C UCTIOJIb30BAHUEM CPEJICTB MYJIbTUMEINA;

- peleHue MpoOJIeMHBIX 3a/1a4;

- aHaJIM3 KOHKPETHBIX CUTYAIINIA;

- METOJ] MOJTyJIbHOTO 00YUYEHUS;

- MPAKTUYECKUI SKCIIEPUMEHT;

- 00y4YeHune ¢ UCIOJIb30BaHUEM KOMITBIOTEPHBIX 00YUaIOMIUX MPOTrPaMM;

(83aumooeticmeue npenooasamensi Kak cyoveKma ¢ 00yYaOWUMCsL Kak cyObeKxmom
NO3HABAMENLHOU OessmenbHOCML)
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