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1. TACIIOPT TPOT'PAMMBbI YYEBHOM JUCIUITIIUHBI



XUMUA

1.1. O0JacTh NpUMEHEeHHUs POTrPaMMbl

[Iporpamma y4eOHOI JUCHMIUIMHBI SIBISETCS YacTbl0 OCHOBHOHM MpodeccnoHanbHOM
oOpazoBarenibHON nporpaMmbl B cootBeTcTBUU ¢ I'OC no cnennanbroctu 25.02.08 «OkcmtyaTanus
OeCTMIIOTHBIX aBUALIMOHHBIX CUCTEMY.

1.2. MecTo y4eOHOIi TUCUMILUIMHBI B CTPYKTYpE€ OCHOBHOH MpOQeCcCHOHAIBHONW 00pa3oBaTeIbHOMN
nporpammel: aucuuiuimaa OY /.12 « XuMus» OTHOCHTCS K 00111e00pa3oBaTeIbHOMY ITUKITY.

B mpodeccuonanbHbix 00pa30BaTENbHBIX OPraHU3alMAX, PEATH3YIOIUX O00pa30BaTEIbHYIO
nmporpammy cpennero odmero oopasoBanus B npezaenax ocBoeHus OIIOIT CITO na 6a3e 0CHOBHOTO
obmiero oOpazoBanus, yueonas aucuurumna OY /.12 «Xumus» usydaercs B 00meo0pa3oBaTeIbHOM
nukie ydeonoro miana OIIOIT CIIO nHa 6a3e ocHOBHOro oOmiero oOpa3oBaHHsS C TOJYYCHHEM
cpenuero obmiero oopazosanus (IITICC3).

1.3. Hesn u 3a1a4n y4eOHOH AUCHMIIMHBI — TPEOOBAaHMS K PE3yJIbTaTaM OCBOCHUS yueOHOM
JUCLUIUINHBI.

OcBoenue conepxanusi yueoOHou nucuurinabl OYJ[.12 «Xumus» obOecrieunBaeT JOCTUKEHHE
CTYJEHTaMHU CIEAYIOIUX PE3YJIbTAaTOB!

JIMYHOCTHBIX:
JI1oco3Hanue 00y4aroIUMUCs POCCUHCKON IPa)1aHCKON HIEHTUYHOCTH;
JI2 rOTOBHOCTB K CaMOPa3BUTHIO, CAMOCTOSATEIILHOCTU M CAMOOIIPEAEIIEHUIO;
JI3 Hanmu4ue MOTHBALMU K O0YyUEHHIO U TMYHOCTHOMY Pa3BUTHUIO;
JI4 uenenampaBlieHHOE pa3BUTHE BHYTPEHHEHW NO3UIMM JIMYHOCTH HAa OCHOBE JTyXOBHO-
HPABCTBEHHBIX LieHHOCTeH HaponoB Poccuiickoii denepannu, HCTOPUYECKUX U HALKMOHAJIBHO-
KYJABTYPHBIX TPaguluid, (OPMHPOBAHHUE CHCTEMBI 3HAUUMBIX IIEHHOCTHO-CMBICIOBBIX YCTaHOBOK,
AHTUKOPPYILIMOHHOTO MHPOBO33PEHMS, MPABOCO3HAHUS, HKOJIOTHYECKOM KyJIBTYpbl, CIIOCOOHOCTH
CTaBUTh LI€JIU U CTPOUTDH KU3HEHHBIE IIJIaHBI.

MeTanpeIMeTHbIX:
M1 ocBoeHHbIE O0yYarOIIMMUCS MEXIPEIMETHbIE MOHATUS U YHUBEpCAJIbHbIE Y4eOHbIE NEHCTBUS
(peryssTUBHBIE, IO3HABATEIbHbIE, KOMMYHUKAaTHBHBIE);
M2 cnocoOGHOCTh MX MCIOJNB30BAHMSA B MO3HABAaTEIBbHOM M COLMAIBHOM MpPaKTHKE, TOTOBHOCTH K
CaMOCTOSITEIbHOMY IUIAHUPOBAHUIO U OCYIIECTBICHUIO YYeOHOH JeATeNbHOCTH, OpraHU3allH
y4e0HOr0 COTPYAHMYECTBA C MEAArorH4ecCKUMH pPAaOOTHHKAMU WU CBEPCTHUKAMH, K Y4YacTHIO B
NOCTPOEHUH MHIUBHUIyaJIbHON 00pa30BaTeIbHOM TPAaeKTOPUHU
M3 oBnaseHre HaBbIKAMH Y4EOHO-HUCCIIEI0BATENHCKOM, MPOEKTHON M COLMATBLHOM JACSITEIIbHOCTH

NpeIMeTHBIX:
I11 CdopmMupoBaHHOCTH MPEJICTABICHUI: O XUMHYECKOH COCTaBISIONIEN ecTeCTBEHHOHAy4HOM
KapTUHBl MHUpPA, POJIM XUMHM B TIO3HAHUM SIBIEHUH NpUpPONbl, B (OPMUPOBAHUM MBIIIJICHUS U
KYJBTYpPbI JIMYHOCTH, €€ (yHKIIMOHAILHOM IrpaMOTHOCTH, HEOOXOUMOMN JUIsl pelIeHHs MPAKTUYECKUX
3aJa4 U HKOJIOTUYECKH 0O0CHOBAaHHOI'O OTHOIIEHUS K CBOEMY 3710pPOBBIO M IPUPOTHOM Cpejie;
I12 BnaneHune cUCTEMOM XMMHYECKMX 3HAHMM, KOTOPAsl BKJIKOYAET: OCHOBOIIOJNATAIOIIME MOHSATHUS
(XMMMUYECKUH 3JIEMEHT, aroM, JJIEKTpOHHass 000JiouKa aroma, S-, p-, d-dJIEKTpPOHHbBIE OpOUTAIH
aTOMOB, MOH, MOJIEKYJIA, BaJIEHTHOCTb, 3JIEKTPOOTPULIATEIBHOCTD, CTEIIEHb OKUCIICHHS, XUMHUYECKast
CBSI3b, MOJIb, MOJISIpHAsi Macca, MOJISIPHBIM 00BbeM, YIIepOAHbIN ckejeT, (yHKIMOHAJIbHASA TpyIIa,
paaukan, HM30MepHs, WU30MEpbl, TOMOJIOTMYECKHUN Psii, TOMOJIOTH, YIJIEBOAOPOIbI, KHCIOPOA- H
a30TcoJepKalle COCNMHEHHs, OMOJOTMYECKH AaKTHBHbIE BellecTBa (YIJICBOABI, XHUPHI, OEIKn),
MOHOMEp, MOJUMEpP, CTPYKTYPHOE 3BEHO, BBICOKOMOJIEKYIISIPHBIE COEIUHEHUs, KPUCTAJINYECKas
pemieTka, THUNBl ~ XMMHYECKUX  peaknuid  (OKUCIUTENbHO-BOCCTAHOBHUTENbHbBIE, OJK30- U
SHIOTEPMUYECKUE, pPEAKIUd HOHHOrO OOMEHa), pacTBOp, ODJIEKTPOJIUTHI, HEIIEKTPOIUTHI,
ANIEKTPOJIUTHYECKAs AMCCOLUALNS, OKUCIUTEIb, BOCCTAHOBUTEb, CKOPOCTh XMMHUYECKOH peakiuy,
XUMHYECKOE PaBHOBECHE), TEOPHUH U 3aKOHBI (TEOpUS XHMUYECKOTO CTPOEHHUS OpPraHMYECKHX
BeniecTB A.M. byTiepoBa, TeopHs IEKTPOIUTHUECKON AMCCOLMALMM, Nepuoaudeckuil 3akon .M.
MenneneeBa, 3aKOH COXPaHEHHUS MacChl), 3aKOHOMEPHOCTH, CHMBOJMYECKHI S3bIK XHMHUH,



(akToNOrnYecKre CBEIEHUS O CBOICTBaX, COCTaBe, MOJYYEHHH M OE30MIaCHOM HCIOIb30BAHUH
BR)KHEHIINX HEOPraHMYECKUX M OPraHMYECKHX BELIECTB B OBITY M IMPAKTUYECKOH AEATEIbHOCTH
4eJI0BEKA;
I13 CdopMupOBaHHOCTh YMEHHMI BBIABIATH XapaKTepHble MPU3HAKM M B3aMMOCBS3b H3YyYEHHBIX
HNOHSTUM, MPUMEHATH COOTBETCTBYIOUIME TIOHATUS IIPU ONMCAHUU CTPOEHHUS M  CBOWCTB
HEOPraHMYeCKUX MOPraHMYeCKUX BELIECTB U UX MPEBPAIECHUH; BBIABIATh B3aUMOCBA3b XUMHUUECKUX
3HAHUN C IOHATUSAMHU UIIPEJCTABICHUSIMH JPYTUX €CTECTBEHHOHAYYHBIX IIPEAMETOB;
14 CdopMupoBaHHOCTh yMEHUW HCIIOJIB30BaTh HAWMMEHOBAHHWS XHMHYECKHX COCIWHCHHM
MEXYHApOIHOTO COI03a TEOPETHYECKOW M MPUKJIAJHON XHUMUM M TPUBUAJIBHBIE Ha3BaHUS
BOKHEHIINX BELIECTB (ITWJICH, aleTHICH, TIUIEpUH, (eHon, GopManbaerui, yKCycHas KHUCIOTa,
IJIMLIMH, YrapHbIH ra3, ymIeKUCIbIi ra3, aMMHaK, TalleHas M3BECTb, HeralleHas W3BEeCTb, NUThEBAs
Cola W JAPYTHX), COCTABIATH (POPMYJbl HEOPTaHUYECKHX M OPraHMYECKUX BEUIECTB, ypaBHEHHS
XMUMHUYECKUX PEAKLMH, OOBSACHATh UX CMBICH; MOATBEPXkIaTh XapaKTEpHble XMMUYECKHE CBOMCTBA
BELIECTB COOTBETCTBYIOLIMMHUAIKCIIEPUMEHTAMH U 3alIUCIMU YPABHEHUHM XUMHUECKUX PEaKIUi;
I15 ChopmupoBaHHOCTh YMEHUM yCTaHaBIMBaTh INPUHAIIEKHOCTh M3YYEHHBIX HEOPIaHWYECKHX U
OpraHMYECKHMX BEIIECTB K ONPEAEIECHHBIM KJlaccaM M IpyIIaM COEJUHEHMM, XapaKTepu30BaThb UX
COCTaB M Ba)KHEWIIME CBOWCTBA; ONPEAEATh BHUIbl XUMHUYECKHUX CBsA3eH (KOBaJIGHTHAs, HOHHasd,
METaJUIM4YeCKasi, BOAOPOMAHAsS), THUIBI KPUCTAUIMUYECKUX PEHIETOK BEIIECTB; KIACCHU(PHUIIMPOBATH
XUMHUYECKHUE PEAKIINH;
[16 BnageHue OCHOBHBIMM METOJAMM HAy4YHOI'O II03HAHUS BEIIECTB U XUMHUYECKUX SIBICHHM
(HabmroneHue, U3MepeHue, SKCIIePUMEHT, MOJICTUPOBaHUE);
I17 ChopMupOBaHHOCTh YMEHUN HPOBOAUTH PACUETHI MO XUMHUYECKHUM (OpMyJIaM U YPaBHEHMSIM
XMMHUYECKUX pEeakUUil ¢ MCHOIb30BaHHMEM (PU3UUECKUX BEJIWYMH, XapaKTepU3YIOIUX BELIECTBA C
KOJIMYECTBEHHON CTOPOHBI: Macchl, 00beMa (HOpMajbHbIE YCJIOBHUS) ra30B, KOJIMYECTBA BELIECTBA;
UCIIOJIb30BaTh CUCTEMHbIE XUMUUYECKUE 3HAHUS JJIS IPUHATUS PEIIEHUN B KOHKPETHBIX JKU3HEHHBIX
CUTYalUsIX, CBA3aHHBIX C BEIIECTBAMM U UX IPUMEHEHHEM;
I18 CdopMupOBaHHOCT, yMEHHUIl IUIAaHUPOBATh M  BBIIOJHATH XUMHUYECKHH 3KCIIEPUMEHT
(mpeBpallleHusi OPraHWYeCKUX BEIIECTB IPU HArpeBaHUU, IOJyYEHUE OTWUJIEHA M H3YyYEHHUE €ro
CBOMCTB, Ka4eCTBEHHBIE PEaKIMM Ha aJbJIeTUIbl, KpaxMmall, YKCyCHYIO KUCIIOTY; JIeHaTypalus OeJIKoB
IIPU HarpeBaHUM, [[BETHBIE PEaKLIUU OEJIKOB; IPOBOAUTH PEAKIIMH HOHHOTO 0OMEHA, ONPEAEIIATh Cpeay
BOJIHBIX PAaCTBOPOB, KaUECTBEHHbIE pEaKIUM Ha Cylb(ar-, KapOoHAT- U XJIOPUI-aHUOHBI, HA KaTHOH
aMMOHHUS;, pelIaTh JKCIepUMEHTalIbHbIe 3afaun 1o Temam "Mertael" u  "Hemeramnel") B
COOTBETCTBHUH C MPABUIAMUTEXHUKH O€30MaCHOCTH NP OOpAIEHUH C BEIIeCTBaMH U Ja00paTOpHBIM
000pyI0BaHNEM; ITPEJICTABISITHPE3YIBTAThl XUMUYECKOTO IKCIIEPUMEHTA B (hopMe 3allucu ypaBHEHHM
COOTBETCTBYIOIIMX peakiuil U (JOpMyIUpPOBaTh BBIBOJbI HA OCHOBE ATUX PE3YyJIbTaTOB;
I19 CdopmHupoBaHHOCT YMEHMSI aHAJIM3MPOBATh XUMHUYECKYIO HH(pOpMAIMIO, MOMyYaeMylo U3
Pa3sHBIXMCTOYHUKOB (CPEeICTB MaccoBOM MH(OpMaIu, cetb IHTepHET u apyrue);
I110 ChopmupoBaHHOCTH YMEHUH COOMIONATH TIPABHIIA HKOJIOTUUECKH IEIECO00Pa3HOTO MMOBEICHNUS B
OBITY U TPYIOBOH JEATETHLHOCTH B IIENAX COXPAHEHUS CBOETO 3/10POBbS U OKPYKAIOLIEH MpUpoHOH
CpeIbl; YYMTHIBATh OINACHOCTb BO3JCHCTBUS Ha JKHUBBIE OPIaHMU3MbBI OINPEAEIECHHBIX BEIIECTB,
MIOHMMasl CMBICII TIOKA3aTels IPEEIIbHOM T0ITyCTUMOM KOHIIEHTPALUH.

Pesynbrarel ocBoeHust HampasiieHbl Ha (popmupoBanue obumx (OK) u npodeccnoHanbHbIX
(ITK) xommeTeHIuni:
OK 01. Bpibupate croco0sl pemieHus 3aaad npodecCHOHaIbHOW NeATENIbHOCTH MPUMEHUTENBHO K
pa3IMYHBIM KOHTEKCTaM;
OK 02. Hcnonp30BaTh COBPEMEHHBIE CPE/ICTBA MOMCKA, aHAIM3a U MHTEpHpeTauuu nHbopMauuu, u
UH(POPMALIMOHHBIE TEXHOJIOTHH JUIs BBIOJIHEHHS 3314 IPOPEeCCHOHATBHOM eI TeTbHOCTH;
OK 04. D¢pdexTuBHO B3auMOIEHCTBOBATh U pabOTaTh B KOJUIEKTHUBE U KOMaHJIE.
OK 07. ConeiicTBOBaTh COXpaHEHUIO OKPY>KaIOIIEH Cpe/ibl, pecypcocOepexeHnIo, IPUMEHATh 3HAHUS
00 M3MEHEHUM KIMMaTa, NPHUHLMUIBI OEpexJMBOrO MPOM3BOACTBA, 3(PQPEKTUBHO JEHCTBOBATH B
Ype3BbIYAHBIX CUTYALHSIX.
[IK 3.4. CBoeBpeMEHHO BBIBIATH W YCTPAHATh HE3HAYUTENIbHbIE TEXHUYECKHE HEHCIIPaBHOCTU
UCTIOJIHUTEJIHBIX MEXaHU3MOB M YCTPOUCTB OECIMIOTHBIX BO3AYIIHBIX CY/I0OB CMEIIAHHOTO THIIA.



1.4. Kosim4ecTBO 4acoB Ha OCBOCHHME IPOrPaMMBbl y4eOHOM TUCHUIINHBI:
ydeOHast Harpy3ka 00y4aroIierocs 78 4acoB, B TOM YHCJIC:

— BO B3aMMOJICHCTBHHM C IIpenoaaBareniemM 78 4acoB,

— caMOCTosTeNbHAs paboTa 00y4aroIIErocs - He npedycCMOompeHa.

2. CTPYKTYPA U COJIEP)KAHUE YUEBHOM JUCIHUILIAHBI

2.1. OO0bem y4eOHOH TMCHUIJIMHBI U BUAbI y4eOHOH padoThl

Buj yueOHoii padoThl O0Bbem yacos

YueOHas Harpy3ka o0y4aromierocsi (Bcero) 78
Bo B3auMoeiicCTBUM € NIpernojaBarejiemM: 78
OcHOBHOe coiep:KaHHe 72
B TOM YHCIIE:

TEOPETUICCKOE OOYUCHHE 54

71a0. ¥ MPAKTHYECKUE 3aHIATHS 18
IIpodeccuonaiLHO-OPHEHTHPOBAHHOE cojep:kaHue (conep:xkanue 4
NMPHUKJIAJTHOTO MOTYJIs1)

B TOM YHCJIE:

TEOPETUYECKOE 00yUeHHE 2

71a0. ¥ IPaKTUYECKUE 3aHATUS 2
WuauBuyanbHBIA IPOEKT (da/nem) HET
Koncyabranuum 2
IIpomesxyTounas arrecrauus B popme Judghepenyuposannozo 3auema




2.2. Temarnueckuii I1aH M coxep:kanne ydeOHoi Aucuuminnabl OY/1.12 Xumus

HaumeHnoBaHue pa3nesioB u Coaepxxanue yueOHOIro MaTepuasa, 1a00paTopHble M NpakTHUYeckue 3aHATHsA, | O0bem | @opmupyembie
TeM CaMOCTOsITeIbHAsA PadoTa 00y4aoIUXCH YacoB | KOMIIETCHIIUH
OK, IIK
Paznes 1. O01masi 1 HeOpraHm4veckasi XuMus
Tema 1.1. Conep:xanue yueOHOro MarepuaJia 4
OcCHOBHBIC IOHATHSA U 1 | Beenenne. Hayunble MeTOABI MO3HAHUS BEIIECTB W XUMUYECKUX SIBICHUM. 2
3aKOHbI XMMHH OcHoBHble OHATHS XUMUU. BemectBo. Atom. Mosnekyna. XuMU4EeCKUI AIEMEHT. OK 01
Annorponus. IIpocTeie U CIOXKHbBIE BeleCTBA. XUMUYECKHE 3HAKH M (OPMYJIBL.
OTtHOocUTeNbHBIE aTOMHAsI U MOJIEKYJIsipHast Macchl. KomnuecTBo BemiecTsa.
2 | OcHoBHbIE 3aKOHBI XUMHH. CTeXHOMETpuUs. 3aKOH COXPAaHEHHUS MaccChl BELIECTB. 2
3aKOH IOCTOSHCTBA COCTABA BEIECTB. 3aKOH ABOIalpo U CJIEICTBUS U3 HETO.
Tema 1.2. Conep:xkanue yueOHOro MaTepuaJia 6
Ilepuoauyecknii 3aK0H U 3 | llepuonuueckuii 3axoH /[.M. Menneneea. [lepuonuueckas Tabauna XMMHUECKUX 2 OK 01,
Ilepnoguyeckas cucrema 3NIEMEHTOB — Tpaduueckoe OTOOpaKeHHe MepHUoAnYecKoro 3akoHa. CTpyKTypa OK 02
XuMH4Yeckux diementos .. MEPUOINYECKON TaOIUIBl: TEepUobl (Majible W OoJbIlKe), TPYMIbl (TJIaBHAs |
MenpaeJsieeBa 1 cTpoeHHe no0oYHas).
aromMa 4 | Ctpoenue aroma u nepuoanueckuit 3akon JI.M. MenneneeBa. Snpo (IpoTOHBI U 2
HEHUTPOHBI) M OAJIeKTpoHHas obosnouka. M3otombl. CTpoeHue 3IEKTPOHHBIX
000JI04€K aTOMOB JIEMEHTOB MaJbIX NeproaoB. [Tonarus 06 opbutanix. S-, p- u
d-op6uTanu. DneKTpOHHbIE KOHPUTYypalluu aTOMOB XUMUYECKUX 3JIEMEHTOB.
IIpakTHYeckoe 3aHATHE (IpaKTHYeCKasi MOAroToBka) Nel OK 04, 07
5 | DnexTpoHHbIE KOH(PUTYPALIUK aTOMOB XUMHUYECKUX JIEMEHTOB. 2
Tema 1.3. Conepxanue y4eOHOro MarepuaJa 8




CTpoeHue BellecTBa

TlonaTne 0 XUMHUYECKOI CBI3H.

6 HNonnass xumuyeckas cBsizb. Karuonbl, aHuoHsl. MexaHusm oOpa3oBaHUA
MOHHOM CBA3U. VIOHHBIE KPUCTAIUIMYECKHUE PEIIETKU M CBOWCTBA BELIECTB C
TaKUMU KpUCTaJIaMHU.
KoBasienTHast XuMuueckast cBsi3b. Mexanu3M 00pa3oBaHUsS KOBAJICHTHOW CBSI3H.
DNeKTpOOTPULIATEIBHOCTb.
Mertannuueckass ~ KpUCTAJUIMUECKas PELIETKAa U METaJNINYeCKask XUMUYECKas OK 01
CBS3b.
OK 02
ArperaTHble COCTOSIHMSI BELECTB M BOJOPOJHAs CBA3b. UMCThIE BEIIECTBA U
7 cMecH. | OMOTEeHHBIE U T€TEPOTreHHBIE CMECH.
CoctaB cmeceil: 00bEMHas © MaccoBas IOl KOMIIOHEHTOB CMECH.
HucnepcHble cucrembl. Kinaccuduxanus aucnepcHsix cuctem. llonarue o
KOJJIOUJIHBIX CHCTEMaX.
JlabGopaTopHoe 3aHsiTHe (IPaKTHYeCKasi MOATOTOBKa) Nel
8 1. H3MeHeHue OKpacKy MHAMKATOPOB B PAa3JIMYHBIX CPEIaAX. OK 04, 07
2. O3HaKOMJIEHHUE C JUCIEPCHBIMU CUCTEMAMH.
3. MexaHu3m 00pa30BaHUs KUCIOTHBIX JOXK/EH.
9 KonTpoabnas pabora Nel Crpoenue aroma, BeliecTBa

Tema 1.4.
ITonsiTHe 0 pacTBOpaXx.
DJIEKTPOTUTHYECKAsI

Coaep:xanue yueOHOro MarepuaJa




AUcconranusa

10

PactBopenne kak (usuxo-xummuueckuii mpouecc. PactBopel.  CriocoOb
IIPUTOTOBJIEHUS] PacTBOPOB. PacTBopuMocTh. MaccoBast 7107151 pacCTBOPEHHOIO
BemiecTBa. CMBICT TOKa3aTens MpeieIbHO-I0IyCTUMON KOHIEHTPAIIMHA U €T0
UCIONb30BaHUE B  OLEHKE JKojoruueckon OesomacHoctd. [IpaBumia
HKOJIOTUYECKH  I1e7IeCOO0pa3sHOro TMOBEAEHUS B OBITY M TPYHOBOH
NESITEeIbHOCTH B LENAX COXPAHEHUS CBOETO 3JI0pOBbsi M OKpY’Karolen
MIPUPOIAHOU CpeaBl.

Pemienne mNpakTHKO- OPHMEHTHPOBAHHBIX PAaCYETHBIX 3a/laHMIl Ha
PacCTBOPBI, UCHOJIb3yeMbIE B OBITOBON M NPOW3BOJICTBEHHOHN NEATEILHOCTH
4yejoBeKa (IIPUIOTOBJIEHUE pacTBOpa COAbI Ul  IOJIOCKaHMS TOpia;
MIPUTOTOBJICHUE PACTBOPA Cynb(ara Meau AJs YIAJICHUs ¢ MOOETKH PIKaBBbIX
IISATEH.

OK 01

OK 02

OK 07
I1K 3.4.

11

Teopus snekrponutnueckoit nucconnanuu. CUiabHbIC U ca0ble TEKTPOIHUTHI.
KucnoTel, OCHOBaHHMSI M COJTU KaK AJIEKTPOIUTHL. Peakiiuu HOHHOTo 0OMeHa.
CocraBiieHHE MONHBIX U COKPALLEHHBIX HOHHBIX YPABHEHUH.

12

JlaGoparTopHoe 3aHsiTHe (IPAKTHYECKAS MOATOTOBKA) Ne2

1. Pemenue 3a1au Ha IPUTOTOBJIEHUE PACTBOPOB

2. IlpuroroBieHue pacTBopa ¢ 3aJaHHOM MacCOBOM J0JI€H paCTBOPEHHOTO
BEIIECTBA

OK 04, 07

Tema 1.5
Kuaacenpuxanus
HEOPraHu4YecKux

coeIMHEeHUH U UX CBOICTBA

Coaep:xanue yueOHOro MarepuaJa

13

Kucaorsl u ux coiictBa. KHciaoThl Kak 31€KTPOIMUTHI, UX KiIacCU(UKALMS 110
pa3aMYHbIM TpU3HaKaM. XHMHUYECKHE CBOMCTBAa KHCJIOT B CBETE€ TEOpUHU
IEKTPOIUTHIECKON TNCCOLUALINN.

nucconnanui. OCHOBHBIE CIIOCOOBI MOTYYEHHUST KUCIIOT.

OcHoBaHug U UX cBoicTBa. OCHOBAHMSI KaK 3JEKTPOJIUTHI, UX KilacCU(pUKaLUs
1o

pa3IMYHBIM MNpHU3HAKAM. XHWMHUYECKHE CBOMCTBA OCHOBAaHUW B CBETE TEOPUHU
ANEKTPOIMTHUECKONH  nucconuanuud.  OCHOBHbIE — CHOCOOBI  MOJYYEHHUs
OCHOBaHUM.

OK 02




14

Comu u ux cpoiictBa. Conu kak 31eKTpoauThl. ColM CpeaHHUE, KUCIbIE U
OCHOBHbIE. XMMHUYECKHE CBOICTBA COJIEH B CBETE€ TEOPUHU AIEKTPOIUTHUECKOM
nuccoruarui. CrocoObl monyueHus coneit. ['maponus comneit.

Oxcuabl U ux cpoiictBa. ConeobOpasyroniye U Hecoaeo0pasyrolue OKCHIIBI.
OcHoBHBIE, aM(OTEpHBIE M KHUCIOTHBIE OKCHJIBL. 3aBUCHMOCTh XapakrTepa
OKCHJIa OT CTENEHU OKHUCJICHHs] OOpa3yIollero ero meramia. XUMHYECKHe
CBOKCTBa OKCUJIOB. [TonydyeHne OKCHIOB.

15

JlaGoparTopHoe 3aHsiTHe (IPAKTHYECKAs MOATOTOBKA) Ne3
Peaknuu xapakTepHbIe 11 paCTBOPOB KHUCIIOT, OCHOBAHMM, COJIEH

OK 04
OK 07

16

KonTpoabnas padora Ne2 Kiiaccel HEOpraHM4eCKUX COEIMHEHUI

Tema 1.6
XuMu4yeckKue
peakuuu

Coaep:xkanue yueOHOro MarepuaJia

17

Knaccuukamus u TOBl XuMHYECKUX peakuuid. OOparnMbie U HEOOpaTUMBbIC
peakuuu. OK30TEPMUYECKHE M DHAOTEpMHUYEcCKHE peakuuu. CKopocTh
XUMHUYECKUX peakuuid. XUMHUYECKOE PABHOBECHE M CIIOCOOBI €ro CMEILEHUS.
OKHCIUTENBHO-BOCCTAHOBUTEIBHBIE  PEAKLMH. Crenenn OKHCJICHUS.
OxuciuTennb M BOCCTAaHOBUTENb. MeTonpl 21EeKTpOHHOro OamaHca Ui
COCTABJIEHUSI  YPaBHEHUH  OKHUCIMTEIbHO-BOCCTAHOBUTENBHBIX  pEaKIUil.
OKHCINTENBbHO-BOCCTAHOBUTENBHBIE PEAKLUU B MPHUPOJE, MPOU3BOJICTBEHHBIX
IIPOLIECCaX U KU3ZHEAESITEIbHOCTH OPraHU3MOB.

OK 01

18

IIpakTHyeckoe 3aHATHE (MPAKTHYECKAS MOATOTOBKA) Ne2
OKHCIUTENBbHO-BOCCTAHOBUTENbHBIE peakiuu. CocTaBIeHus
YpaBHEHHMI METOJIOM 3JIEKTPOHHOTO OajnaHca.
OKHCIIUTENbHO-BOCCTAHOBUTEIBHBIE PEAKIIUU B IPUPOJIE.

OK 04, 07

19

KonTpoabhas pa6ora Ne3 Xumuueckue peakiiuu

Tema 1.7
MeTaIbl 1 HEMETAJLJIbI

Coaep:xkanue yueOHOro MarepuaJia

20

Mertannbl. OcCOOEHHOCTH CTPOEHUSI aTOMOB U KPUCTAJIJIOB.
dusnyeckue, XMMUYECKUE CBONCTBA METAJIIIOB.
DJIEKTPOXUMHUYECKUH PsiJi HANIPSKEHUH MeTauioB. Metamiorepmust.

21

Hemerannsl. OcobeHHOCTH CTPOCHUA aTOMOB. OKHCIUTEIBHEIC n
BOCCTAHOBHTEIIFHBIE CBOMCTBA HEMETAJIJIOB B 3aBUCUMOCTH OT MX ITOJIOKCHHUS B
pAAY SJICKTPOOTPULIATCIIBHOCTH.

OK 01
OK 02




22 | IIpakTH4eckoe 3aHATHE (MpaKTHYecKasa moAroroska) Ne3 «Ilomyuenue 2
KOMIIJICKCHBIX COECAMHEHUI»
23 | KouTpoabHas padora Ned4 «MeTauibl U HEMETAJLIbD» 2
Paznea 2. Opranuyeckasi Xumusi
Tema 2.1. Conepxanue yueOHOro MarepuaJia 4
OcHOBHBIE IOHATHS 24 | Ilpeamer  opraHuuecko — xumuu.  [lpupoaHbie,  HCKYCCTBEHHBIE U 2 OK 01
OpPraHn4yecKol XUuMHUH CUHTETUUYECKHE OpraHnyeckue BeuecTBa. CpaBHEHUS OPraHMYECKUX BEIIECTB
1 TEOPHs CTPOCHUS C HEOpraHm4yeckuMu. BaneHTHOCTh. XMMHMUYECKOE CTPOCHHME KaK IOPSIAOK
OpPraHu4ecKux COEIMHEHMS aTOMOB B MOJIEKYJIbI 110 BAJIECHTHOCTH.
COCIMHEeHU I Teopust crpoeHust opranumdeckux coennHeHuii A.M. bymieposa. OcHOBHbIE
MOJIOKEHUSI TEOPHUM XUMHUYECKOro CcTpoeHus. M3omepus U HM30MEpHL
Xumuyeckue QGOpMyIbl W MOJEIM MOJEKYJA B OPraHMYeCKOW XUMMH.
Knaccuduxarusi opraHHuecKiX BEHIIECTB 110 CTPOCHUIO YIIIEPOTHOTO CKelleTa H
HAJIMYUIO (PYHKIIMOHAIBHBIX Ipynn. ['oMoJIorH.
25 | IlpakTH4yeckoe 3aHsATHE (MPaKTHYeCKasi MOATOTOBKA) Ned
Pemenue 3anau. Onpeznenenne BaJICHTHOCTH U CTEIICHU OKUCIICHUSI  aTOMOB B 2
BemecTBax. CocTaBieHNe NOTHBIX U COKPAIICHHBIX CTPYKTYPHBIX (POpMyIIL.
Tema 2.2. Coaep:kanue yueOHOro MarepuaJia 10
YrieBoaopoabl M X 26 | AIKaHbl: TOMOJOTMYECKMH psl, H30MEPUS M HOMEHKJIATypa aJIKaHOB. 2 OK 01
NPUPOIHbIC HCTOYHUKH XUMHYECKHE CBOMCTBAa allkaHOB (ME€TaHa, 95TaHa): TOPEHHE, 3aMelIeHUE, OK 02
pasnoxeHue, Aeruapruposanue. [IpuMeHenne alkaHoB Ha OCHOBE CBOMCTB. OK 04
AJIKEHBI. Oturex, ero HOJTyYyeHue (mermapupoBaHueM  JTaHa,
JernoiuMepu3alel  monuasTUiIeHa). loMonmormueckui  psja,  M30MepHs,
HOMEHKJIaTypa aJKeHOB. XHMHUYECKHME CBOICTBa JTWUJIEHA: TOpPEHHUE,
KaueCTBEHHblEe peakuuu (oOecuBeurBaHHE OpPOMHONW BOJIBI M  pPacTBOpa
NepMaHraHara Kajuus), ruaparanus, noanumepusanus. [Ipumenenue stuneHa Ha
OCHOBE CBOWCTB.
27 | dueHsl u Kayuyku. [loHATHE O nHEHAX KaK yIIEBOAOPOJAxX C JIByMs JBOMHBIMU 2

cBs3siMu. CompspKeHHblE TUEeHbl. XHUMHUYEcKHe cBoicTBa OyrtaaueHa 1,3 u
n3omnpeHa: obeclBeUMBaHHE OpOMHOM BOJBI U TMOJMMEpHU3alUsi B KaydyKH.
HarypanbHble 1 cuHTeTHUECKHE KayuyKH. Pe3una.

Ankusabl.  AnerwieH. XUMHUYECKHE  CBOWCTBAa  aleTHWJICHA: TOPEHHE,
obecrBeunBaHue OpOMHON  BOABI, MPHCOEAWHEHHE XJOPOBOIOpOJA U
ruaparanus. [IpuMeHeHne aneTwieHa Ha OCHOBE CBOMCTB. MexkiiaccoBas




M30MEpHs C ATKaJUEHAMU.
Apenbl. benzon. Xumuyeckwe CcBOWCTBa OCH30JIa: TOpPEHHUE, PEaKIUH
3amelieHus (TajoreHupoBaHue, HuTpoBanue). [lpumenenue 6eH3051a Ha OCHOBE
CBOMCTB.

28

IIpupoaHble HCTOYHUKH YINIEBOAOPOAOB. [IpuponHbIi ra3: cocTas, IPUMEHEHUE
B KauecTBe TorumBa. Hedts. CocraB u nepepaborka HedTu. [leperonka HedTH.
HedrenpoayKThl.

29

JlaGopaTtopHoe 3aHsiTHe (MpaKkTHYecKasi moaroropka) Ne4 Ileperonka Hed T

30

KontpoJuabHasi pabora NeS YrieBonopoibl

Tema 2.3
Kucsaoponoconepxammue
OpraHuyYecKue BelecTBa

Con

ep:kaHue y4eOHOro MaTepuaJia

31

Cnuprtsl. [lonydyenne ataHona OpoKEHHUEM IIIIOKO3bl M THApaTallMeld 3TUJICHA.
I'mppokcunbHas rpynna kak ¢(yHkivoHanpHas. IloHATHe O mnpenenbHBIX
OJIHOATOMHBIX CHUpTax. XUMUYECKHME CBOMCTBA 3TaHOjJa. B3aumoneicTBue ¢
HaTpueM, oOpa3oBaHHUE MPOCTBIX U CIOKHBIX 3(PUPOB, OKUCICHUE B allbJETHUI.
[IpumeHneHue sTaHOIa HA OCHOBE CBOMCTB.

I'munepuH  Kak INpeAcTaBUTENb MHOIOATOMHBIX cnupToB. KauecTBeHHas
peakiuus Ha MHOTOaTOMHbIE CIUPTHL. [IpMeHenne munepuHa.

Anpnerunpl.  Ilonstue 00  anpiermpax. AsbplerujHas —rpynna  Kak
¢yHknuoHanbHass. Dopmanplerusy U €ro  CBOWCTBA:  OKHCIEHUE B
COOTBETCTBYIOLIYIO KHCJIOTY, BOCCTAHOBJIICHHE B COOTBETCTBYIOLIUMN CIHUPT.
[lomyyeHue  anpaeruioB  OKHUCICHHUEM  COOTBETCTBYIOLIUX  CIUPTOB.
[TpumeHeHue ¢popmasbaeriia Ha OCHOBE CBOMCTB.

S RE- NS

OK 01
OK 02
OK 04

32

Kap6onoBeie kucnotsl. [Tonstue o kapOoHOBBIX Kkuciorax. KapOokcuibHas
rpynmna kak ¢yHkuuoHanbHas. [lomydyeHne kapOOHOBBIX KHCIIOT OKHCIIEHHEM
anbJeruoB. XMMHUYECKHE CBOMCTBA YKCYCHOM KMCIIOTBI: OOILIME CBOMCTBA C
MUHEpaJbHbIMUA KHCIOTaMH U peakius srepudukanun. [Ipumenenne ykcycHon
KHCIIOTBI Ha OCHOBE CBOICTB. BpIcmMe »XHMpHBIE KHUCIOTBI Ha HpUMEpe
NaJIbMUTHHOBOM U CTEAPUHOBOIA.

Cnoxnple 3bupbl U kupbl. l[lomydeHune CcIoXHBIX dS()HPOB peaknuen
srepudukanuu. CroxHbele 3QuUpel B INpHpoAe, UX 3HaueHue. [IpuMeneHue
CJIOXKHBIX 3()MPOB Ha OCHOBE CBOMCTB.

Kupsl kak cioxseie 3¢upbl. Knaccudpukanus xupoB. XMMHUUYECKUE CBOHWCTBA
KHUPOB: THIPOIIN3

Y TUIPUPOBAHME KUAKUX KUPOB. [[puMenenue xupos. Melia.

YrneBonbl, uX Kiaccudukaims: MoHOcaxapuabl  (TIIOK03a, (PpyKTo3a),

OK 01
OK 02
OK 04




JIACaXapu/ibl.

33 | JlabopaTopHoe 3aHsiTHE (IPAKTHYECKAs MOATOTOBKAa) NeS 2
CBoiicTBa 3TUJIOBOTO CIUPTA, INIUIEPHUHA, YKCYCHON KHUCIIOTHI
Tema 2.4. Conep:xanue y4eOHOro MarepuaJia 6
A3oToconep:kamue 34 | 1._Amunsbl. [lonstue 00 amuHax. AHWIMH KaK OpPraHMYECKOE COCIMHEHHE.
OpraHuY4ecKue COCAMHECHHS. [Tonyyenue anmnmHa w3 HUTpoOeH3ona. [IpuMmeHeHWe aHWIMHA HA OCHOBE 2
IHHoaumepsl. CBOIICTB.
AMUHOKUCIOTBL Kak aM(poTepHble AU(PYHKIHUOHAIbHBIE OpraHUYecKHe
COCAMHEHHS. XHMHYECKHME CBOWCTBA AaMHUHOKHUCIOT. llentuaHas CBA3b. OK 01
[IpyuMeHeHre aMUHOKUCIIOT. OK 02
35 | 2. benku. buonornveckas pyHKIUs OEIKOB. 2 OK 04
Honumepsl. ITnactmaccel. [lonydyeHne monuMepoB peakiuen MoJIMMepH3auu
U TIOJIUKOHJCHCAIMU. TepMOIUIaCTUYHBIE U TEPMOPEAKTUBHBIC ILJIACTMACCHI.
[IpencraBuTenu miacTmace.
IIpodeccuonaibHO-OPHEHTHPOBAHHOE colepKaHue (colep:KaHNe NPUKJIATHOTO MOIYJIs1)
36 | IlpakTnueckoe 3aHATHe (NMpaKTU4Yeckass moAroroska) Ne5 Pemenue 2 OK 01
SKCIEPUMEHTAJbHBIX 3a/lad Ha WACHTU(DHUKAIIMIO OPraHUYEeCKUX COCIMHEHHIA. OK 02
PacnioznaBanue miacTMacc U BOJIOKOH. OK 04
1K 3.4.
IIpodeccnonaIbHO-OPHEHTHPOBAHHOE Co/lepKaHMe (ColepKaHue MPUKJIATHOTO MOTYJIs1)
Pasnen 3. Xumusi B ObITY ¥ IPOU3BOJICTBEHHOII 1eATEJIbHOCTH YeJIOBEKA
Tema 3.1 Conepxanue y4eOHOro Marepuaa 2
Xumusi B ObITY H 37 = =
. HocTtmxenus COBPEMEHHOM XUMHUHU B TYMaHUTapHOU chepe 2
TPOU3BOICTECHHOM poQeCcCHOHATBHOM IeATETLHOCTH. OK 01
ACATEILHOCTH He10BEKa Ponp xuMuM B 00€CIIEUEHHH DKOJIOTHYECKOM M MHINEBOM OE30MacHOCTH. OK 02
MunepanbpHble BellecTBa B MPOIyKTaxX MUTaHMs, NUIIeBble 100aBku. [IpaBuia OK 04
MOWCKa W aHaIM3a XUMUYECKOW WHGOpMAIMM M3 Pa3IUYHBIX HCTOYHUKOB OK 07
(HayyHas W ydeOHO-Hay4Has JIUTEpaTypa, CpeAcTBa MacCcOBOW HMH(OpMaluu, [IK 3.4.
ceTb MHTEpHET)
Koncyapranumn 2
JAundpepenuupoBanubiii 3a4eT 2

Bcero:

78




3. YCJOBUSA PEAJIN3AIIMNA YUYEBHOM JUCIIUILINHBI

3.1 TpeﬁﬁBaHl/lﬂ K MUHUMAJBbHOMY MaT€¢pUuaJIbHO-TCXHUIECCKOMY odecneyeHnIo

Peanu3zarus nporpaMmbl JUCITUTIIMHBI TPEOYET HATUYHS yUeOHOTO KaOnHeTa « XUMUSD».
O6opynoBanue yueOHOro KabUHeTA!

- IpernoAaBaTeIbCKUM ¢TO U cTya -1(1) mT.;

- CTOJI IEMOHCTPAIlMOHHBIN — [ 1IIT.;

- MapThl ¥ CTYJbsA - 13(26) miT.;

- yueOHas jocka — 1 wrT.;

- mKadwl 1151 XpaHeHUs] YICOHUKOB, TUIAKTHICCKUX MaTEpHaIOB — | IIT.

JlaboparopHbie 000pyI0BaHHE:

- XUMU4Yeckue crakadbl — 40 mr.;

- npoOupku — 20 mr.;

- XUMUYECKUE BOPOHKH — 15 1IT.;

- KOJIOBI i1t TUTPOBAHUS — 15 1mT.;

- ineTky — 20 mT.;

- 6ropetku — 20 mit.;

- YCTaHOBKH JJIs IEPErOHKH — 11T,

- TSXHOXHMUYECKHE BEChI — 2IIIT.;

- IITaTUBEI — 15 1mT.;

- Habop apeomeTposB - | wT.

PeakTusBhr:

- COJIM, KUCJIOTBI, OCHOBAHMUSI, METAJIJIbI, UHIUKATOPBHI.

[Tepnonuueckas cucreMa xumudeckux 3mneMeHToB J[.1. Mennaeneena.

3.2. UudopmanuonHoe odecrieyeHne 00yueHusl.

Ilepeuenb pexoMeHAyeMbIX Y4eOHbIX u3AaHuii, HMHTepHeT-pecypcoB, JAONOJHUTEILHOI
JIMTEPATYpPHbI.

OCHOBHBIE UICTOUYHHKHU:

1. Pyn3utuc I'yatuc ExaboBuu. Xumus. bazoBblil ypoBeHb: anekTpoHHas ¢opma yuedHuka st CI1O

https://znanium.ru/catalog/document?1d=437480

2. boromonosa, U. B. Heopranuueckas xumus: yuyeoHoe nocodue / M. B. boromonosa. - Mocksa:
NH®PA-M, 2021. - 336 c.: ui. - (ITPO®Unsw). - ISBN 978-5-98281-187-5. - TekcT: 25eKTPOHHBIN. -
URL: https://znanium.ru/catalog/product/1362442

4. NBanos, B. I. Oprannyeckas xumus. Kparkuii kypc: Yuebnoe nocodue / sanos B.I", I'ea O.H. -
Mocksa: KYPC, HULL UH®PA-M, 2018. - 222 c. - ISBN 978-5-905554-61-2. - TekcT: 31€KTPOHHBIN.
- URL: https://znanium.ru/catalog/product/912392

1. XuMuK.ru — caiit o xumuu. PEXXUM JJOCTVIIA: http://xumuk.ru/ cBo60AHBIIM

2. Kypnan «XumusiB mkosue». Pexum nocryna: http://hvsh.ru

3. JNIEKTPOHHBIN KypHAT « XUMUKU U XuMus». Pexxum noctyna: http:// chemistry-chemists/com/index.
html

4. http://www.chem.ru —3neKTpOHHBIN Y4eOHUK

5. EnuHoe okHO AocTymna Kk o0pazoBarenbHbIM pecypcam. http://window.edu.ru

6. I'no6anteka. ['mobanpHas OnbIMOTEKa HaydYHBIX pecypcoB. http://globalteka.ru/index.html

7. www.bio. I september.ru

8. www.bio.nature.ru

9. www.edios.ru

10 www.km.ru/educftion



https://znanium.ru/catalog/document?id=437480
https://znanium.ru/catalog/product/1362442
http://globalteka.ru/index.html
https://www.google.com/url?q=http://www.bio.1september.ru/&sa=D&ust=1519392982952000&usg=AFQjCNG2WSBhd6Y-CFuZevJKonujkvGzzw
https://www.google.com/url?q=http://www.bio.nature.ru/&sa=D&ust=1519392982953000&usg=AFQjCNE6bEgJenGoWuabFvV14xjAhMh5dg
https://www.google.com/url?q=http://www.edios.ru/&sa=D&ust=1519392982954000&usg=AFQjCNGdHZJH5bvwf2peO24qEs7fYrGkzw
https://www.google.com/url?q=http://www.km.ru/educftion&sa=D&ust=1519392982954000&usg=AFQjCNEttDu2Gcyt56uYUDCEFZZPNOyb5A

4. KOHTPOJIb U OIIEHKA PE3YJbTATOB OCBOEHUS YYUEBHOM JUCHUILINHBI

KOHTpOJIb H OIEHKa pe3yJIbTaTOB OCBOCHHA y‘l€6HOI>'I JUCHUIINIMHBL OCYIICCTBIIACTCA
npenoaaBarcjicM B IIPOLCCCC IMPOBCACHUA MPAKTHUYCCKUX SaHHTHﬁ, TCCTUPOBAHHUA, a TaAKKC
BBITIOJTHEHU A 06y‘laIOI_HI/IMI/ICH HHAUBUAYAJIbHBIX 3a,I[aHI/II>'I, ITPOCKTOB, PICCJ'IC,Z[OB&HPIIZ.

Pe3ysnbTarhl 00y4yeHus

®opMbI M METO/IbI KOHTPOJISA ¥
OIIEHKH Pe3YJbTATOB 00y4eHH s

JInyHocTHLIE:

JI1oco3Hanue 00y4yaromyUMHUCs POCCUHCKON TPaskKaaHCKON
HACHTUYHOCTH;

JI2 roTOBHOCTB K CaMOpa3BUTHUIO, CAMOCTOSITEIIbHOCTH U
CaMOOIIPEEIICHHUIO;

JI3 Hamuuue MOTHBAILIUH K

00y4YEeHUIO U JINYHOCTHOMY

Pa3BUTHIO;

JI4 ueneHampaBieHHOE pa3BUTUE BHYTPEHHEW IO3UIIMHU
JIMYHOCTH HA OCHOBE JYXOBHO-HPABCTBEHHBIX LIEHHOCTEH
HapojoB Poccuiickoit @Denepanuu, MUCTOPUUYECKUX U
HAI[MOHAJILHO-KYJIBTYPHBIX  Tpaaulud,  (OPMHPOBAHHE
CHUCTEMbl 3HAYMMbIX IIEHHOCTHO-CMBICIOBBIX YCTaHOBOK,
AHTHUKOPPYNIMOHHOTO  MHPOBO33pPEHHS, MPABOCO3HAHUSA,
9KOJIOTUYECKON KYNIBTYpbl, CIIOCOOHOCTU CTaBUTh IIENU U
CTPOUTH KU3HCHHBIC IJIAHBI.

CooO1eHus Ha TEMY:
«HaHoTexHOIOrNsa Kak
MPUOPUTETHOE HAIPABJICHHE
pPa3BHUTHS HAYKHU W POU3BOJICTBA B
Poccuiickoit ®eneparum.
CocraBiicHHE OTYECTOB I10
MPAKTUYECKUM M JTA0OPaTOPHBIM
paboTam; coCcTaBJICHHE TAOJIHII,
cxeMm, rpad)uKOB Ha OCHOBaHUHU
IMICHbMEHHOTI'0O TEKCTAa;

OreHka 3a BBICTYIUICHHE Ha 3aHSATUU
C COOOIICHUEM Ha TEMY:
«IIpumMeHeHne KOMITBIOTEPHBIX
CHCTEM B XHUMHUYECKOM
IIPOU3BOJICTBE.

MeTtanpeamMeTHble:

M1 ocBoeHHBIE O00YyYAIOIIUMUCS MEXKIPEIMETHBIC MOHITHS
U yHUBEpCaJIbHbIE y4eOHbIE JCUCTBUS (PETyIsTUBHBIC,
Mo3HaBaTeIbHbIe, KOMMYHHKATHBHEIE);

M2 crnocoOHOCTh MX MCIIOJIB30BaHHS B II03HABATEIFHONM U
COIIMAIbHOM MPAKTUKE, TOTOBHOCTh K CaMOCTOSATEIbHOMY
MJIAHUPOBAHUIO U OCYIIECTBICHHUIO YUEOHOU JESITEIHHOCTH,
OpraHu3aIi y4eOHOTO COTPYIHUYECTBA C MEeJarorHuyeCKUMU
pabOTHHKAMU W CBEPCTHUKAMH, K y4YacTHUIO B TMOCTPOCHHUH
WHAWBUAYaIbHON 00pa30BaTeNIbHON TPaeKTOpUU

M3  oBmameHue HaBBIKAMH Y4e€OHO-MCCIIEIOBATEIHCKOM,
MIPOEKTHOM U COLMATIbHOM E€ATEIbHOCTH

YMeTh UHTETpUPOBATh 3HAHUS U3
Pa3HBIX IPEIMETHBIX O0acTen
(xumus 1 “THGOPMATHKA): OIIEHKA 3a
BBICTYIUICHHE Ha 3aHSATUU HA TEMY:
«/cnonbp3oBaHue TPOrPaMMHBIX
MaKeTOB IPHU PACCTABICHUN
K09()(pUIIMEHTOB B OKUCTUTENBHO-
BOCCTaHOBHTEIHHBIX PEAKIIHSIX,
U300paKEHUU CTPYKTYPHBIX (HOpMYIT
OpPTaHHYECKHUX BEIICCTBY.
CocraBieHre OTYETOB 10
MIPOBEJICHUIO TTPAKTHICCKHUX
3aHSATHH;

Pabora no nposepke ommbok
OJIHOTPYTIITHUKOB MIPU PEIIEHUN
MPAKTUYECKHUX 3a/1a4;

IIpeamerHbIe:

I11 CdopmupoBaHHOCTh MPEACTABICHUI: O XHUMHUYECKOM
COCTABJISIFOLIEN €CTECTBEHHOHAYYHOM KapTUHBI MHUPA, POIU
XUMUU B TIO3HAHUU SIBICHHH TPUPOABI, B (POPMUPOBAHUHI
MBIIUICHUST W KYJIBTYpPhl JIMYHOCTH, €€ (DyHKIMOHAIBHOM
TPAaMOTHOCTH, HEOOXOIUMOW ISl PEMICHUS] MPAKTHIECKUX
3aa4 M DKOJOTMYECKHM OOOCHOBAaHHOTO OTHOIICHHS K
CBOEMY 3/I0POBbIO U MPUPOTHOU CpEIE;

[12 Bnagenue cuCTEMOM XHWMHUUYECKUX 3HAHUN, KOTOpast
BKJIFOYAET: OCHOBOTIOJIATAIOIINE TOHATHS (XUMHUYECKHUI
DIIEMEHT, aToM, JJeKTpPOHHasi 00oyouka aroma, s-, p-, d-

Texyui KOHTPOIIb:
pPEUTHHTOBAs OLICHKA 3HAHUI
CTYJIEHTOB I10 AUCLUIUIMHE,
YCTHBIM KOHTPOJIb,
TECTUPOBAHUE,
KOHTpPOJIbHBIE PAOOTHI.

[IpomexkyTOUYHBIN KOHTPOJIb:
Jugpepenyuposannuiii 3auem




DIIEKTPOHHBIE ~ OpOMTAaTM  aroMOB, HWOH,  MOJIEKYIa,
BAJICHTHOCT, ANIEKTPOOTPHIIATEITLHOCTH, CTETIeHb
OKHUCJICHUS, XUMHYECKasl CBS3b, MOIIb, MOJISIpHAsh Macca,
MOJISIPHBIA 00BEM, YIIEPOIHBINA CKeNeT, (pyHKIHMOHAIbHAS
rpynmna, paaukal, HW30MEpHUs, U30MEpPBI, TOMOJOTHYECCKUI
ps, TOMOJIOTH, YIIIEBOAOPOIBI, KHCIIOPO/I- U
a30TCO/IepIKAIUE COCNUHEHUS, OUOJOTUYECKH AKTHUBHBIE
BelecTBa (YIIEBOMBI, KXUPBI, OCIKH), MOHOMED, TOJIUMED,
CTPYKTYpHOE 3BEHO, BBICOKOMOJICKYJSIPHBIE COCIUHEHUS,
KPUCTAJUINYECKas PEIIeTKA, THUIBI XUMHYECKUX pEaKIui

(OKMCIUTENIbHO-BOCCTAHOBUTEIBHBIC, 9K30- u
SHIOTEPMUYECKHE, PEaKIMd HOHHOro oOMeHa), pacTBOp,
AIIEKTPOJIUTHI, HEAJIEKTPOJIUTHI, ANEKTPOIUTHUECKAS

JUCCOLMALUSA, OKHMCIUTENb, BOCCTAHOBHUTEIb, CKOPOCTh
XUMHUYECKOHN peaklny, XUMHUYECKOE PaBHOBECUE), TEOPUU U
3aKOHbI (TE€OpUSI XHMHYECKOTO CTPOEHHUsS] OpPraHUYEeCKHUX
BemiectB A.M. bytiepoBa, Teopus 3JIEKTPOIUTHUECKOMN
nuccouuanuu, nepuoguuyeckuii 3akon J[.M. Menpeneesa,
3aKOH COXpaHEeHUs Macchl), 3aKOHOMEPHOCTH,
CUMBOJINYECKUIA3BIK XMMHUH, (PAKTOIOIMUYECKUE CBEJCHUS O
CBOMCTBaxX, cocTaBe, IMOJIYyYEeHUHM U  0Oe30MacCHOM
MCIIOJIb30BaHUH BaXHEUIINX HEOPraHUYECKUX "
OpraHMYECKMX BEIIECTB B OBITY M  IPaKTUYECKOH
JESATEIIBHOCTH YEJI0BEKa,

I13 CdopmupoBaHHOCTh yYMEHUU BBISBIATH XapaKTEPHbIE
IIPU3HAKU U B3aUMOCBS3b M3YUYCHHBIX ITOHATHM, IPUMEHSITh
COOTBETCTBYIOLIIME MOHSTHUS IPU OIUCAHUU CTPOEHUS HU
CBOMCTB HEOPraHMYECKHX M OPTaHUYECKUX BELIECTB U HX
IIPEBPAIEHN; BBISBIATH B3aUMOCBSI3b XUMUUECKUX 3HAHUM

c MOHATUAMHU u Mpe/ICTAaBICHUSMHU JIPYTHX
€CTECTBEHHOHAYYHBIX TTPEIMETOB;
114 CdopmupoBaHHOCTH yMEHUMI HCII0JIb30BaTh

HAaUMEHOBAaHUS XMMHMUYECKHX COECTUHEHHIN MEXITyHapOIHOTO
COK3a TEOPETUYECKOM U MPUKIAJHOM  XUMHH U
TPUBUAJIbHBIE Ha3BaHMsS BaXXHEHIINMX BeIIECTB (ITHIIEH,
alleTWieH, MIHLIepHH, (eHon, (opManbaerui, YKCyCHas
KHCJIOTA, TIIMLMH, YrapHbIM ra3, yIJIeKUCIbld ra3, aMMHaK,
raiieHasi M3BECTb, HETAllCHas W3BECTb, IUTHEBAs COAA U
JIpYyTHUX), COCTaBJIATH (OpPMYyJIbl HEOPraHUYECKHX U
OpraHMYECKHUX BEILECTB, YPABHEHHUS] XUMUYECKUX PEaKIIM,
OOBSICHATH WX CMBICH; MOJATBEP)KIaTb XapaKTepHbIE
XUMHYECKHE CBOWCTBA  BEUIECTB  COOTBETCTBYIOIIUMU
HKCHEPUMEHTAMU U 3alHUCSIMH YpaBHEHUN XUMHUYECKUX
peakuuii;

I15 CdopMupoBaHHOCTH YMEHHI YCTaHABJINBATh
IPUHAUIEKHOCTh ~ M3YYEHHBIX  HEOPraHMYECKUX  H
OpraHMYECKHX BEIIECTB K OMNpPEIEJIEHHbIM KJlaccaM H
rpynmnaM COEIMHEHUH, XapaKTepHU30BaTb WX COCTaB U
BaKHEHIIME CBOMCTBA; ONPENENATh BUABl XUMHUYECKUX
CBsI3EH (kKoBajIeHTHa, HOHHas, MeTaJuITn4ecKas,
BOJIOPOJIHAS), TUIBl KPUCTAIIIMYECKUX PEIIETOK BEIIECTB;
KJIacCU(UIIUPOBATH XUMHUECKUE PEaKIUH;

[16 BnaneHue OCHOBHBIMH METOAAMM HAYyYHOTO MO3HAHHUS




BEIIECTB U XUMHUYECKUX SIBIICHUH (HaOnroeHne, u3MepeHue,
9KCIEPUMEHT, MOJIETIMPOBAHUE);

[17 CdopMupOBaHHOCTH yMEHHUI MPOBOAUTH PACUETHI IO
XUMHYECKUM (QopMyJaM M ypaBHEHHSAM XHUMHYECKHX
peaknuii ¢  HCIOJIb30BaHMEM  (U3WYECKHX  BEJIUYHH,
XapaKTEePU3YIOIIUX BEIIECTBA C KOJIMYECTBEHHOM CTOPOHBI:
Macchbl, oObeMa (HOpMaJbHBIE YCIOBHUS) T'a30B, KOJHMUYECTBA
BELICCTBA; HCIOJIb30BaTb CUCTEMHbBIC XUMHYECKUE 3HAHMS
JUIsL TPUHATHUSL PEIIEHUH B KOHKPETHBIX IKHU3HEHHBIX
CUTyalUsIX, CBA3aHHBIX C BEIIECTBAMM U UX IPUMEHEHHEM,;
18  CdopMHUpPOBaHHOCT,  yMEHHMH  IUIAHUPOBATH |
BBIMOJIHATh ~ XUMHMUYECKUH  SKCIIEPUMEHT (MpeBpalleHus
OpraHMYECKMX BEIIECTB IPU HATPEBAHUM, IIOIYUECHHE
STWJIEHA U U3YyYEHHE €0 CBOMCTB, KaUE€CTBEHHBIC PEaKLUU
Ha aJbJEru/bl, KpaxMmall, YKCyCHYIO KHUCIIOTY; JAE€HaTypalus
OEIKOB MpU HarpeBaHWH, IBETHbIE peaKIUH OENKOB;
IPOBOJIUTh PEAaKIMM HMOHHOIO OOMEHA, OINpPENeysTh Cpery
BOJIHBIX PACTBOPOB, KayeCTBEHHbIE PEaKIMM Ha cCyabdar-,
KapOOHAT- M XJIOPUI-aHHOHBI, HA KATHOH aMMOHHS; PellaTh
SKCIIEpUMEHTAJIbHBIE 3a7aud 1o TemaM "Mertamnsl" u
"Hemetannel") B COOTBETCTBUM C NpPaBWIAMU TEXHUKH
06e30macHOCTM IpU  OOpalleHud C  BELECTBAMU U
naboparopHbIM 000pYIOBaHHUEM; MPEACTABISTH PE3YAbTATHI
XMMHUYECKOTO JKCIIEpUMEHTa B (OpME 3alMcH YpaBHEHUI
COOTBETCTBYIOIIMX PEAKIMA W (OPMYTUPOBATH BHIBOABI HA
OCHOBE ATHX PE3YJIbTATOB;

119 CdopmMupoBaHHOCTH YMEHHS AHAJIU3UPOBATH
XUMHUYECKYI0 HHGOpPMALMIO, IOJy4yaeMyl M3 pa3HbIX
UCTOYHHMKOB (CpEeICTB MaccoBOd HMHQOpMAlUH, CETb
WuTtepHer u npyrue);

I110 CdopMupoBaHHOCTH yMEHHUH COOMIONATh TMpaBUiIa
HKOJIOTUYECKH 11eJIeCO00pa3HOro IOBEAECHUS B OBITY U
TPYILOBOW JI€ATEIBbHOCTH B LEISIX COXPAHEHHUS CBOETO
3I0pPOBbsl M OKPYJKAIOLIEW INPUPONHON CpeAbl; YYUTHIBATH
OMACHOCTh  BO3AEWUCTBHUA  Ha  KHUBbIE  OPraHU3MBI
ONpEACIEHHBIX BEIIECTB, IOHMMAs CMBICI I10Ka3aTels
IIPENEIBHON JOIYCTUMON KOHLICHTPALIMH.

@opMBl U METOABI KOHTPOJIS M OLIEHKH PEe3yJbTaTOB OOYYEHMs] MO3BOJISIOT NPOBEPUTH Yy

oOyuJatroruxcst chopMHUPOBAHHOCTH OOIINX U MPOPECCHOHATHHBIX KOMITETEHITUH.

PesyabTaTsl OcHoBHbIE MOKa3aTen ®opMBI M METOABI KOHTPOJIS

(ocBOCHHBIE 00IIKE OLICHKH pe3yJIbTaTa U OLlCHKH pe3yJIbTAaTOB
KOMIIETEHIIUH)

OK 01. Bsibupars | O60cHOBaHHOCTH u aJICKBATHOCTD | Y CTHBIN onpoc o

CHOCOOBI peleHHs 3a/1ad | IPUMEHEHUs] METOAOB M CHocoOOB | 0e30macHOCTH  TpyAa  NpH

npodeCCHOHATBHON pemieHusT MpodecCUOHATBHBIX  3a7ad. | BBIMIOJHEHUH  J1abOpaTOPHBIX

JESATEIIBHOCTH PanmonanpHOCTb u KOPPEKTHOCTb | 3aHATHUI;

MPUMEHUTEIHHO K | UCTIOIBb30BaHUS nHpopmanroHHbIx | OreHka BBITIOJTHEHUS

pa3IMYHBIM KOHTEKCTaM; | peCypcoB B  NpPO(ecCHOHATbHOH U | J1aOopaTopHBIX 3aHATHHA Ne 4,5,
y4eOHOU e TeTLHOCTH. MpaKTU4YeCcKoro 3ansatus No4




OK 02. Hcnonp3oBats | CTpemieHrne ocBOUTh paboty ¢ pasHeiMu | OnieHka 3a  odopmiieHune u
COBpEMEHHbIE CpeZCTBa | BUAaMH HHPOpMAIUU: AUarpaMMamH, | 3alIUTy pedepara Ha
NOWCKa,  aHajuM3a | | CHMBOJaMH, Tpadukamu, Tekcramy, | Temy:«HaHorexHonoruu B
UHTEPIIpETaluU TabJMllaMy; BJaJICHUE COBPEMEHHBIMHU | KOMIIBIOTEPHBIX CHCTEMaxX |
uHpopManuy, U | CPECTBAMHU IIOJyYEHUS U IMEepeladyd | KOMIUIEKCAax».
nH(pOpMaIMOHHBIC uHpopmaruu (dakc, ckaHep, | OneHKka 3a BBICTYIUICHHE Ha
TEXHOJIOTUHU JUI | KOMIIBIOTEp, TNPHHTEP W T.JI.) U | 3aHATHM C COOOIIEHHEM Ha
BBITIOJTHEHUS 3a1a4 | HHPOPMAIIMOHHBIMH U | TemMy: «Pa3Butne
npodeccuoHaIbHON TEJIEKOMMYHUKALIMOHHBIMU UH(OPMAITMOHHBIX
JeSITEIbHOCTH; TEXHOJOTUSIMU (ayauoBu€03aNHCh, | TEXHOJIOTHH W HPOrpaMMHOIO
anexktpoHHas noura, CMU. Murepuer obecrieyeHus B
He(pTeXUMHUUIECKOM
IIPOU3BOACTBE.»
OK 04. DSddextuBro | CnocoOHOCTH MIPOSIBIISITD HaBbIKK | OLIEHKa y4dacTHsl Ha 3aHSTHUSAX,
B3aMMOJICHICTBOBAaTh M | MEXJIMYHOCTHOTO  OOIICHUS, HABBIKH | IPOBOIUMBIX B bopme
paboTaTh B KOJIJICKTUBE U | pa0OTHI B KOMaHJIe Ha OOIIMK pe3yNbTar; | BAKTOPUHBI MO TeMe: «Ku3Hb
KOMaHJe. IPOSIBIIATH CIPaBEUIUBOCTh, | U JESATENBHOCTh  BEJIMKHX
T00pOKENATeTbHOCTD; BIOXHOBIISITh BCEX | PYCCKUX YYEHBIX-XUMHUKOB
YJEHOB KOMaHAbl BHOCUThL ToJie3Hblit | J[.M.Menneneena,
BKJIaJ] B paboTy. M.B.JIoMoHocoOBa,
A.M.bytneposa.
OK 07. CopueiictBoBath | CHOpMUPOBAHHOCTH sKojoruyeckor | OleHKa  BBICTYIUIGHHS — Ha
COXPAaHEHHUIO KyJIbTYpbl, = OCO3HAaHHE  TIJIOOAIBHOTO | 3aHATUU C COOOIIEHHEM Ha
OKpYyXKarouieu Cpelbl, | XapakTepa JKOJIOIMYECKMX Mpo0jeMm; | Tembl: «3allluTa O030HOBOTO
pecypcocOepexeHHIo, AKTUBHOE HEenpusTHe NEICTBHI, | 5kKpaHa  OT  XUMHYECKOIO
IPUMEHSTh 3HaHUS 00 | IPUHOCSIIMX BPEJ OKpYyKaolllel cpene; | 3arpsisHeHus»;  «l nobanpHas
M3MEHEHUU KIIUMaTa, | CTpeMJICHUE IPOTHO3UPOBATh | MpobIeMa  YeloBEYeCTBA  —
HNPUHLUIIB OEepeKIUBOro | HEOIAronpUsTHbIE 9KOJIOTMUYECKHE | Mpo0iieMa MpPEecHOW BOJBI Ha
IIPOU3BOJICTBA, MOCIIEACTBHUS IpeanpuHIMaeMBbIX | 3emiie (IpeasoKeHue myTen eé
3¢ (HeKTUBHO JIEMCTBHI, IPEJOTBPAILATD HX. peIIeHus ).
JIeCTBOBATH B Ouenka BBITTOJIHEHUS
Ype3BbIYAHBIX naboparopHoro 3aHatus Nel
CUTYalUsX.
PesyabTarsl
(ocBOCHHBIC OcHoBHbBIC OKa3aTeIn ®opMbI U METOABI
npogeccuoHaIbHbIE OlIeHKH pe3yJbTaTa KOHTPOJIS M OLIEeHKH
KOMIIETEHIIMH)

I[IK 3.4. CBoeBpeMEHHO
BBISIBIIATH U YCTPAHSTH
HE3HAYUTEIIbHbIE
TEXHUUYECKNE
HEHCIIPaBHOCTH
MCIIOJTHUTENIbHBIX
MEXaHU3MOB M YCTPOUCTB
OeCTUIOTHBIX
BO3/TYIIHBIX
CMEIIAHHOTO THIIA.

CYJI0B

CopMHpPOBAaHHOCTh TPEACTABICHUN O

XUMHUYECKOMI COCTAaBJIAIONIEN
€CTECTBEHHOHAYYHOM KapTUHBI MUpa MPHU
TEXHUUYECKOM o0cTyKUBaHUU

MEXaHU3MOB H YCTpOﬁCTB OCCITMIOTHBIX
BO3YIIHBIX CYJOB.

Ha6.]'II-OI[CHI/Ie n OINCHKa Ha
MNPaKTHYCCKHUX 3aHATUAX




