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1. IMMACIIOPT NPOI'PAMMBbI YYEBHOM JUCIUTIIVHBI
BJ.07 Xumus

1.1 Obs1acTh NPpUMeEHEHHUS TPOrPAMMBI
Pabouas mporpamma yueOHo# auctuiuimabl bJ[.07 Xumus siBiIsSeTcs COCTaBHOM 4acThlO OCHOBHOM

npo(ecCHOHANILHOM 00pa30BaTeIbHON MPOTrPAMMEBI TIOJTUTEXHUYECKOTO Koutemka ¢umana MI'TY B
nocenke S10JOHOBCKOM B COOTBETCTBHM C (pelepalbHBIM T'OCYJapCTBEHHBIM 00pa30oBaTeIbHBIM
CTaHJApTOM CpeaHero mnpodeccuoHaNbHOrO oOpasoBanust B cooTBercTBUU DPI'OC CIIO mo
cnenuanbaocTd 09.02.07 MHpOpMamOHHBIE CUCTEMBI U IIPOTPAMMHUPOBAHHE.

1.2 MecTo AUCHMILVINHBI B CTPYKTYpPe OCHOBHOI1 00pa30oBaTe/IbHOIl IPOrpaMMbl

Huctumumaa bJ1.07 XuMus  siBsieTcss TUCITUTUIMHOW 0a30BOTO IHMKIIA.

1.3 Lesun 1 3aga4u JMCUMIJIMHBI — TPeOOBaHNS K Pe3y/JbTAaTaM OCBOCHUS AU CHMIIIMHBI

B pe3ynbrare 0CBOGHUS TUCHMITTIMHBI 00YYatoLics JOIKEH:

yMeTb:

V1- onpenensTh BaJIGHTHOCTb U CTENEHb OKUCIEHUS XMMUYECKHX 3JIEMEHTOB, TUIl XMMHUYECKON
CBS3M B COCJIMHEHUSX, 3apsA]l MOHA, MPOCTPAHCTBEHHOE CTPOEHUE MOJIEKYJ, TUIl KPUCTAIIIMYECKON
pELIETKH, XapakTep cpelbl B BOJHBIX PAaCTBOpax, OKUCIUTENb M BOCCTAHOBUTEINb, HAIpPaBICHHE
CMEILIEHNS PaBHOBECHSI 110/ BIMSHUEM PA3JIMYHBIX (AKTOPOB, U30MEPBI U TOMOJIOTH, IPUHAIJIEKHOCTh
BEIIECTB K Pa3HbIM KJaccaM HEOPraHMYeCKUX M OPraHUYeCKUX COEJMHEHUH; THUIIBl peakuuil B
HEOPraHWYECKON U OpPraHU4eCKON XHUMUH;

V2- xapakTepuszoBath s-, P-, d-a5eMeHThI 0 uX mnosoxeHuoo B [lepuoaudeckoit cucreme ..
MengeneeBa; oOmmMe XMMHYECKHE CBOMCTBA METAJUIOB, HEMETAJJIOB, OCHOBHBIX KJIaccOB
HEOPraHMYECKUX U OPraHMYECKUX COCAMHEHU; CTPOCHHE U CBOMCTBA OPraHUYECKUX COeIMHEHU;

V3- 00BACHATH 3aBUCIMOCTDh CBOWCTB XMMHUYECKOTO JIEMEHTa M 00pa30BaHHBIX UM BEIECTB OT
nonoxenus B Ilepuoguueckoit cucreme [I.M. MenaeneeBa; 3aBUCUMOCTb CBOWCTB HEOPIaHUYECKHUX
BEUIECTB OT HUX COCTaBa W CTPOEHHUS, NPUPOJY XHMHUECKOH CBSI3U, 3aBUCHUMOCTb CKOpPOCTHU
XUMHUYECKON peakuu OT pa3InYHbIX (PAKTOPOB, PEAKIMOHHOW CIIOCOOHOCTH OpPraHUYECKUX
COETMHEHUH OT CTPOEHUS UX MOJEKYJI;

VY4- npoBOAKUTH pacyeThl M0 XUMUUYECKUM (pOpMyJiaM U ypaBHEHUSM pEaKLui;

V5- ocylecTBIATh CaMOCTOSATENbHBIH MOMCK XMMUYECKOW HMH(OpPMalMKU C HCHOJb30BAHUEM
Pa3INYHBIX UCTOYHHUKOB (CIIPABOYHBIX, HAYYHBIX M HAYYHO-TIOMYJISIPHBIX M3/1aHUM, KOMIbIOTEPHBIX
0a3 maHHBIX, pecypcoB VHTepHeTa); MCHOIb30BaTh KOMITBIOTEPHBIE TEXHOJOTHUU IJisi 00paboTKH U
nepeaayr XMMUYeCKod HHPOPMALIMH U €€ MPeJICTaBIeHHs B pa3InYHbIX (hopMax;

V6- ucnonb3oBaTh NPUOOPETEHHbIE 3HAHUSA U YMEHHS B IPAKTHUECKOM JEATENbHOCTH U
MOBCEHEBHOM JKMU3HU 1JIs1: OOBSICHEHUS! XUMUYECKUX SIBICHUI, MPOUCXOIALIMX B IPUPOJE, OBITY U Ha
IIPOM3BOJICTBE; OIpPEAETICHUS] XUMUYECKUX MPEBpPALEHU B pPa3jIMYHbIX YCIOBHUSX U OLIEHKH HX
MIOCJIEICTBHM.

3HATh:

31- BaKHEWIINME XMMHYECKHE IOHATHA: BELIECTBO, XMMHYECKHM DJIEMEHT, aTOM, MOJEKYJIa,
OTHOCHUTEJIbHbIE aTOMHAsl U MOJIEKYJIIpHAsi MacChl, MOH, aJUIOTPONUS, U30TOMbI, XUMUYECKasl CBS3b,
AJIEKTPOOTPHULIATENBHOCTh, BaJEHTHOCTb, CTENEHb OKMCIEHHS, MOJb, MOJSpHAs Macca, MOJIIPHBIN
00BbeM ra3000pa3HbIX BEIIECTB, BELIECTBA MOJIEKYJISIPHOTO U HEMOJIEKYJISIPHOTO CTPOEHUSI, PaCTBOPHI,
IIEKTPOJIUT U HEDJIEKTPOJIUT, SJIEKTPOJIUTHUECKAS IUCCOLMALINS, OKHCIUTENIb W BOCCTAHOBUTEID,
OKHCJICHHE U BOCCTAaHOBIIEHUE, TETNIOBOM 3PPEKT peakuu, CKOPOCTh XUMUYECKON peaklnu, KaTaaus,
XHUMHUYECKOE paBHOBECHE, YTIICPOIHBIN CKeNeT, (PyHKIMOHAIbHAS TPyIIa, H30MEPHsl, TOMOJIOTHS;

32- CTPOEHHUsI OPraHUYECKUX U HEOPTaHWYECKUX COETMHEHUI;

33- BaKHEHIIME BEIIECTBA M MaTepHabl: YIVIEKUCIBIH W YrapHbIM ras3bl, CEpHUCTBIA ras,
aMMHuaK, BOJa, MPUPOJHBIM ra3, MeTaH, 3TaH, ITWJEH, alleTWJeH, XJIOpUJ HaTpus, KapOoHAaT u
rUJIpoKapOOHAT HATpHs, KapOoHaT U docdaT KanbIus, OEH30J, METAHOI U 3TAHOJ, CIOXKHbIE YPUPHI,



KUPBI, MbLIa, MOHOCaxapuiabl (TJIOKO3a), JAUcaxapuibl (caxaposa), ToJucaxapuabl (KpaxMan |
LIGJ'IJ'IIOJIO?)&), AHWJINH, aMHHOKUCJIOTHI, 6CJ'IKI/I, HUCKYCCTBCHHBIC U CUHTCTUYCCKHUC BOJIOKHA, KaydyKH,
TUIACTMACCHI,

34- knaccuduKaIo 1 HOMEHKIATYPY HEOPTAaHHUECKUX M OPTaHUYECKUX COCTUHCHHIA,

35- mpupoIHBIE HCTOYHUKH YTIICBOJOPOIOB U CIIOCOOBI HX MepepaboTKH.

OcBoeHue conepkaHus ydeOHON TUCHUILIMHBI « XMMHUS», 00€CIIeUNBACT JOCTH)KEHUE
CTYJEHTaMHU CJIEAYIOLUX PE3YJIbTATOB:

JUYHOCMHDBIX:

— 4YyBCTBO TI'OPJOCTM M YBaXCHUS K HMCTOPHUM M JIOCTH)KEHUSAM OTEYECTBEHHOM XMMHYECKOMU
HayKHM; XMMHUYECKM I'DaMOTHOE IIOBEJEHHME B NPO(PECCHOHATIBHON IEATEIbHOCTH U B OBITY IpHU
oOpallleHuH ¢ XUMHUYECKUMH BEIIECTBAMU, MaTepUaIaMy U IIPOLECCAMY;

— TOTOBHOCTb K MPOJOJDKCHHIO OOpa3oBaHMs M TOBBIMICHHS KBadH(UKALUU B H30paHHOM
npoeCCUOHATIBHON JIESTEIbHOCTH U OOBEKTUBHOE OCO3HAHHME POJM XMMMUYECKHMX KOMIIETCHLUH B
ITOM;

— YMEHHME MHCHOJIb30BaTh JOCTH)KEHHUS COBPEMEHHOM XHMHUYECKOM HAyKM U XUMHYECKUX
TEXHOJIOTUH JJI1 TOBBILIEHUS COOCTBEHHOIO MHTEJUIEKTYaJlbHOTO pa3BUTUS B  BBIOpAaHHOM
poeCCUOHAIBHON JESATEIHHOCTH;

MemanpeomemHuix:

— HCIOJIB30BAHME  DPAJIMYHBIX  BHUJAOB  II03HABATEIBHOM  JEATEIIBHOCTH W OCHOBHBIX
MHTEJJIEKTYyaJIbHBIX Omepanuil (IOCTaHOBKHU 3a/a4yu, (OpMYyJMPOBAHUS TMIIOTE3, aHAJIU3a U CUHTE3a,
CpaBHEHMs, OO0OOIICHHUs, CHCTEeMAaTU3allu, BbIBIECHUS NPUUYMHHO-CIEICTBEHHBIX CBA3EH, IOUCKA
aHayoroB, ()OPMYJIMPOBAHNUS BBIBOJIOB) JUIS PEUICHUS TIOCTABICHHOMN 3a/1a4ud, TPUMEHEHUE OCHOBHBIX
METOI0B NO3HAaHUs (HAOJIOJEHHs, HAyYHOIO SKCHEPUMEHTA) JUIsl M3Y4YEHHs pPAa3JIMYHbIX CTOPOH
XUMHYECKHX OOBEKTOB W TIPOIECCOB, C KOTOPHIMH BO3HUKAeT HEOOXOIMMOCTH CTAJIKMBATHCS B
npodeccuoHalbHOU cdepe;

— HCMOJIb30BAHUE PA3JIUYHBIX MCTOYHHUKOB JUIS MOJIyYEHHUS] XMMUYECKOH MH(pOpPMAaLUU, yMEHUE
OLICHUTBH €€ JIOCTOBEPHOCTH /ISl IOCTHIKECHHUS XOPOIIUX PE3YIbTaTOB B MPOPECCHOHATBLHOM cdepe;

npeoMemHbIX.

— ¢chOpMHPOBAHHOCTb MPEACTABICHUN O MECTE XMMHU B COBPEMEHHOW HAay4HOH KapTHHE MHpa;
NOHMMAHHE POJM XUMHUHU B (POPMUPOBAHUU KPYro3opa M (PyHKIMOHAIBHON IpaMOTHOCTH YellOBEKa
JUISl pEIIEHUS TPAKTHYECKHX 3a/1a4;

— BIJIQJCHHE OCHOBOIIOJIATAIONIMMM XMMHUYECKUMHU MOHATHSAMH, TEOPUAMHM, 3aKOHAMH M
3aKOHOMEPHOCTSIMU; YBEPEHHOE MOJIb30BAHUE XUMHUYECKON TEPMUHOJIOTHEN U CUMBOJIMKOM;

— BIJIQJICHHME OCHOBHBIMM METOJAAMM HAyYHOTO TIO3HAHMs, UCIHOJIb3YEMBIMU B XHMHHU:
HaAOJIIOJIEHUEM, ONHUCAaHHEM, H3MEpPEHHEM, SKCIIEPUMEHTOM; yMeHHe o0pabarbiBaTh, OOBACHATH
pe3yJbTaThl MPOBEACHHBIX OMBITOB U JIeNIaTh BHIBOJIBI; FTOTOBHOCTh U CLIOCOOHOCTh MPUMEHSTh METO/bI
MO3HAHUS MPU PELICHUH MPAKTUYECKUX 33]1aY;

— c(hopMHpPOBAaHHOCTh YMEHHUS JaBaTh KOJMYECTBEHHBIE OLIEHKHM U IPOU3BOAUTH PacueThl IO
XUMHUYECKUM (hopMyJIaM U YPaBHEHUSIM;

— BJaJIeHHE PaBUIAMU TEXHUKU 0€30MacCHOCTH MPH MCIIOJIb30BaHUH XUMHUYECKHX BEIIECTB;

— c(hOpMHPOBAHHOCTh COOCTBEHHOM MO3UIMU IO OTHOIIEHHIO K XWMHYECKOW HH(OpMaiu,
MIOJIy4a€MOU U3 PA3HBIX NCTOYHHUKOB.

1.4 Komnerenunu oOy4amomerocsi, ¢opmupyemble B pe3yJibTaTe  OCBOCHHS
AUCHHUNIMHBI:

OOpaszoBarenbHass W BOCIUTATEIbHAs JEATEIBHOCTh HampaBieHa Ha (OPMHUpPOBAHUE Y
00yuJaroIerocs caeayoIuX KOMIETeHIUI:

OK 0l1. BroiOupars crnocoObl pemeHHs 3afad  MpO(ECCHOHAIBHOW  J1eATeNIbHOCTH,
MPUMEHUTEIBHO K Pa3IMYHBIM KOHTEKCTaM.

OK 02. OcymuiecTBisATh MOUCK, aHATU3 U HHTEPIPETALUI0 MHPOPMALUU, HEOOXOAMMOM UIs
BBITNIOJTHEHUS 3a/1a4 MPOPECCUOHATBHON AESITETbHOCTH.



OK 03. IlnanupoBaTh W peaNM30BbIBATH COOCTBEHHOE MPOQPECCHOHAIBHOE W JIMYHOCTHOE
pa3BUTHE.

OK 04. PaGorath B KOJUIGKTUBE M KOMaHJe, 3P(HEeKTUBHO B3aWMOJCHCTBOBATh C KOJIJIETaMH,
PYKOBOJICTBOM, KJIMEHTAMHU.

OK 05. OcymecTBIISITh YCTHYIO U TUCBMEHHYI0O KOMMYHHUKAIIMIO HA TOCYIapCTBEHHOM SI3BIKE C
y4€TOM 0COOEHHOCTEN COLIMAIIBHOTO U KYJIbTYPHOI'O KOHTEKCTA.

OK 06. IIposBiATh rpa)kAaHCKO-MATPUOTHYECKYIO MO3ULIMIO, JEMOHCTPUPOBATH OCO3HAHHOE
NOBEJICHHE HA OCHOBE TPAJAWLMOHHBIX OOIIEYETOBEYECKMX LEHHOCTEH, MPUMEHSITh CTaHIApPTHI
AHTUKOPPYILHUOHHOTO MOBEICHUSI.

OK 07. CozeiicTBOBaTh COXpaHEHHIO OKPYKAIOIIEH cpellbl, pecypcocOepekeHuto, 3hdhekTuBHO
JIEICTBOBATDH B YPE3BBIYANHBIX CUTYAIUX.

OK 09. Ucnonp3oBaTh HHPOPMALIMOHHBIE TEXHOJIOTHH B IPOPECCUOHATBHOMN NEATETLHOCTH.

1.5 Kosin4ecTBO 4acOB Ha OCBOEHHE MPOTrPaMMBbI:
MaKcuMallbHas ydeOHas Harpy3ka oOydaromuxcs — 72 4aca,
oOsi3aTenbHas ayAUTOpHAs yueOHas Harpy3ka ooydJaroniuxcs — 72 yaca.



2. CTPYKTYPA U COJIEP’)KAHUE OBPA3OBATEJIbHON U BOCIIUTATEJILHON
JNESITEJBHOCTH IO PEAJIM3ALIMA YYEBHOM JUCLUIIINHBI
BJ1.07 XUMUSA
2.1 O0beM QMCHMIIMHBI U BUbI Y4e0HO#i padoThl

Bupa yueOHoii padoThI Beero Cemectp
4acoB 1

AyauTopHbIe 3aHATHS (BCero) 72 72
B Tom uucne:
Jlexmmum (J1) 36 36
[Tpaktuueckue 3ausatus (113) 10 10
Cemunapsl (C) - -
JlaGopaTtopusie padoTs (JIP) 26 26
CamocrositesabHas padora crygenTos (CPC) (Bcero) - -
Koncynbranumii - -
dopma MIPOMEXKYTOYHOMN arrectanuu | qud.3adet | nud.3avet
nuddepeHIMpPOBaHHBIN 3a4eT
O01mas Tpya0eMKoCTh 72 72




2.2 Tematnueckuii maan bJ[.07 Xumus
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Pa3nes 1. OcHOBBI CTPOEHNS BelleCTBA
1 J1 CrpoeHre aTOMOB XUMHUYECKHX JIEMEHTOB M IPUPOJIa XUMHUYECKON CBSI3H 2 2
Pewienue 3ananuii Ha UCHIOJIB30BAHUE XUMUYECKON CUMBOJIMKH U HA3BaHUU COCIUHEHUI IO HOMEHKIIAType
2 31 MEXXyHApOIHOTO COI03a TEOPETUUYECKOM U MPUKIIATHON XUMUU U TPUBUAILHBIX HA3BaHUH JJIs1 COCTABJICHUS 2 2
XUMHYECKUX (POPMYIT IBYXaTOMHBIX COSAMHECHUH (OKCUIOB, CYIb(UIOB, THAPUIOB | T.I1.) U IPYTHMX HEOPraHUUSCKUX
COCTUHCHHUH OTIEIBHBIX KJIACCOB.
3 JI12 Ileproanyueckuii 3aK0H M IIepHogndecKas cucTeMa XuMudeckux siiemenToB JI.M.MeHaeneena. 2 2
[Tepuoauueckuii 3aK0H U IEPUOINUECKas cUcTeMa XUMUYeckux 3neMeHToB J.M.MenaeneeBa. Penienre npakTuko-
4 132 OPUEHTUPOBAHHBIX TEOPETUYCCKUX 33JJaHUM HA XapaKTePU3AIUI0 XUMUYECKUX 3JIEMEHTOB «MeTtamndeckue / 2 2
Pa3zpen 2. Xumnueckue peakunu
5 J13 Tunpl XUMAYECKUX PEeaKIui 2 2
KonnuectBeHnsie oTHOIIEHUS B XUMHUHA. OCHOBHBIE KOTMYECTBEHHBIC 3aKOHBI B XUMUU U PACUETHI IO YPaBHEHUSM
6 3 3 XUMUYECKUX peakiuil. Mosb Kak eJuHUIA KOJIMYECTBa BellecTBa. MossipHas Macca. 3aKOHbI COXPAaHEHUSI MacChl U 2 2
sHeprun. 3akoH ABoraapo. MomispHeIi 00beM razoB. OTHOCHTENBHAS TDIOTHOCTh Ta30B. PacueTsl o ypaBHEHHIM
XUMHUYECKUX PEaKIUil ¢ UCIOJIb30BAHMEM MacChl, 00beMa (HOpMaJlbHbBIC YCIIOBHS) ra30B, KOJMYECTBA BEIIESCTBA
Teopus dAEKTPOTUTHIECCKON Jucconuanuy. IOHbBI. DIEKTPOIHUTHI, HEJIEKTPOJIUTHI. Peakiiy HoHHOTO 0OMeHa.
7 14 CocraBneHue peakiuii FOHHOTO 0OMEHa ITyTeM COCTaBJICHHUS UX IOTHBIX M COKPAIICHHBIX HOHHBIX YPaBHEHHI. 2 2
KucnotHo-ocHOBHBIE peaklivu. 3a/laHUs Ha COCTABJICHUE HOHHBIX PEaKInil
JlaGoparophast pabota “TUIbl XUMUYECKUX PEaKIUi’”. 2
8 JIP 1 Hccnenoanue TUIOB (TI0 COCTaBY U KOJIMYECTBY UCXOHBIX M 00Pa3yOIIMXCS BELIECTB) U IPU3HAKOB XUMUYECKUX 2
peaknwmii. [IpoBenenne peaknuii FOHHOTO 0OMEHa, OTIpeIeNICHHE CPEIbI BOJHBIX PACTBOPOB. 3aaHUs HA COCTABIICHNE
MOHHBIX DEAKIIAI
9 13 4 CrtpoeHue BelecTBa U XUMHUYeCKUe peakuuu. [lenoas urpa « TaliHbI XUMHH U OHOJIOTHNY. 2 2
Pa3nes 3. CTpoeHHe M CBOHCTBA HEOPrAaHMYECKUX BellleCTB




10

Jd5

Knaccudukarms, HOMEHKJIATypa B CTPOSHIE HEOPTaHWYECKIX BEIIECTB

11

JIP 2

Pemenne mpakTHUecKUX 3alaHUi 10 KiaccuUKAIINN, HOMEHKIIATYpE  XUMHYECKUM (OpMyJIaM HEOPraHMIECKUX
BEILECTB PA3JIUYHbBIX KJIacCOB (YrapHbIi ra3, YIJICKUCHbIN Ta3, aMMHAK, ralieHast H3BeCTh, HeralieHast U3BeCTh,
MUTHEBAs COMA U IPYTHX): HA3bIBATh U COCTABIIATH ()OPMYJIbI XMMUYECKUX BEIIECTB, OMPEIEISITh MPUHAICHKHOCTh K

12

Jd6

Mertamisl. O6HH/IC (1)I/I3I/I‘IGCKI/IC U XHUMHYECKHE CBOMCTBA MeTalaoB. CrocoObI IMOJIy4YCHUA. 3HaUYCHUE METAJIOB U

13

JT7

Hewmeramisl. O0mue Gu3ndecKkue 1 XUMIYIECKHE CBOMCTBA HEMETAILTOB. THITMYHBIC cBOWCcTBa HeMeTauioB [V— VI
rpynn. Knaccudukarys 1 HOMEHKIIATypa COSIMHEHUI HeMeTalIoB. KpyroBopoThl OMOTEHHBIX 3JIEMEHTOB B IIPUPOJIC

14

JI8

XUMHUYECKHE CBOMCTBA OCHOBHBIX KJIACCOB HEOPTAHUUYECKUX BEIIECTB (OKCHIOB, TUIPOKCHUIOB, KUCIIOT, COJICH U JIp.).
3aKOHOMEPHOCTH B U3MEHEHUHU CBOMCTB MPOCTHIX BEIIECTB, BOJOPOIHBIX COCTUHEHUH, BBICIIUX OKCHIOB U
TUIPOKCHIOB

215

1135

CocTraBiieHue ypaBHEHUH XUMUYECKUX PEAKLIUN C y4aCTHEM MPOCTHIX U CIOXKHBIX HEOPTaHUYECKUX BEIIECTB: METAJIJIOB
Y HEMETAaJJIOB; OKCHIOB METAIIJIOB, HEMETAJUIOB M aM()OTEPHBIX 3JIEMEHTOB; HEOPTAHHYECKUX KHCIIOT, OCHOBAaHUN U
aM(pOTEepHBIX THAPOKCHIOB; HEOPTAaHHUECKUX COJIEH, XapaKTepPU3YyIOIINX X CBONCTBA.

Penrenne nmpakTHKO-OPHEHTHPOBAHHBIX TEOPETHUECKUX 3a/IaHUI HA CBOICTBA, COCTaB, MOMyYCHUE U Oe30IacHOe
WCIIOJIb30BaHUE BAXKHEHIITNX HEOPTaHUUECKUX BEIIECTB B OBITY U MPAKTHUECKOH JISSITEIbHOCTH YEIOBEKa

16

JIP 3

JIaboparopHras padora «neHTnduKanmus HEOPTaHUIECKUX BEIIECTBY.
Pemenne OKCHCPUMECHTAJIBHBIX 3a1a4 110 XUMHUYCCKUM CBOMCTBaM METAJJIOB U HEMETAJUIOB, IO PACIIO3HABAHUIO U
[OTyYCHUIO COCJMHEHUIT METaIJIOB ¥ HEMETAJLIOB.
NneHTudukanys HeOpraHMIeCKUX BELIECTB C HCTIOJIB30BAaHHEM UX (PU3HKO-XMMHUYECKHUX CBOMCTB, XapaKTEPHBIX
Ka4yeCTBEHHBIX peakiuii. KauecTBeHHbIC peakIMu Ha CyibdaT-, KapOOHAT- M XJIOPHI-aHHOHBI, Hd KATHOH aMMOHHS

Pa3nes 4. CTpoeHHe M CBOHCTBA OPraHHYECKUX BEIeCTB

17

JI19

Knaccudukauus, crpoeHre 1 HOMEHKJIATypa OPraHNuECKUX BEIECTB

18

JIP 4

Homenknatypa opraHn4ecKux COSANHEHUH OTACNBHBIX KIIaCCOB (HACHIIICHHBIC, HEHACHIIICHHBIE U aDOMaTHYECKUE
YTJIEBOIOPOIBI, CIIUPTHL, (PEHOIIBI, alTbACTH/IbI, KETOHBI, KapOOHOBBIE KHCIOTHI | Jip.) CocTaBiieHHE MOIHBIX U
COKpAIllEeHHBIX CTPYKTYPHBIX ()OPMYJI OPraHHUYECKHUX BEUIECTB OT/ACIBHBIX KJIACCOB, UCTIONB3Ys MX Ha3BaHUS 110
CHCTEeMaTHYEeCKOW M TPUBHAIILHOI HOMEHKJIAType (3THIICH, alleTHIICH, ITUIepuH, Gpenom, 19 ¢opmanpaerun, ykcycHas
KHCJIOTa, DIHIUH). Pacdersl pocrefimieit GopMyJibl OpraHnIecKOi MOJICKYIIBI, UCXOJIsl M3 DJIEMEHTHOrO cocTaa (B %)

19

J10

VTI1eBO0PO/IBI C IPOCTHIMU CBS3SIMH — JIKaHBI U IIMKJIOAJIKAHbL: 0COOCHHOCTH KIIaCCU(PHUKAIIMNA 1 HOMEHKIIATYPbI
BHYTPH KJ1acca; TOMOJIOTHUECKUN psiJT ¥ 0011as popmysia; usoMepus; GU3nuecKrue CBONCTBA; XUMUYECKHE CBOMCTBA;
CIOCOOBI IOTYUEHHSL.

20

J11

VYTIeBOIOpOIbI C OJTHOM KPATHOMN CBSI3bI0 — aJIKEHBI, AIKKHBI: 0COOEHHOCTH KJIACCU(UKAIIUU 1 HOMEHKIIATYPhI BHYTPU
KJ1acca; FOMOJIOTHYECKHU psit 1 o01ast popmyiia; uzomepusi; Gpu3ndecKre CBOMCTBA; XUMHUECKUE CBOWCTBA; CIIOCOOBI
OJIYICHUSL.
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JT12

HpHpO}lHBIC HUCTOYHUKH YTIICBOAOPOAOB U UX nepepa60TI<a.
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J13

Kuciopoacoaepkariye opraHidecKie COeANHEHNS: CIIMPThI U (PEHOIIBL: 0COOEHHOCTH KIaCCH(PHUKALINU K
HOMEHKJIATYPBI BHYTPH KJIacca; TOMOJIOTHUECKHU st ¥ 00111ast hopMyIia; H3oMepusi; PU3HUecKre CBONCTBA;
XHUMHUYECKHE CBOMCTBA; CIOCOOBI moydeHus. [IpakTryeckoe MpUMEHEHHE STHIIOBOTO CITUPTA, STUICHTITHKOJIS,
rounepuHa. heHona.

23

14

Kucnopojacoaepxaiue opraHu4ecKie COSTUHEHHS. AJIbJICTUIBI U KETOHBI: OCOOCHHOCTH KJIACCU(DUKAIIH U
HOMEHKIIATypBI BHYTPH KJIacca; TOMOJIOTHYECKUH psa u o0miast popmya; nzomepus; Gu3ndecKie CBONCTBA;
XUMHYECKHE CBOWCTBA; cIOcO0RI momyueHus. [Ipumenenne dhopmanpaernia, aleTaabIeruaa.

24

JIP 5

CBolicTBa OPraHUYECKUX COSMHCHUN OTACIBHBIX KJIACCOB (TPUBUAIBHAS U MEKIYHAPOIHAS HOMCHKIIATYpa,
XUMHYECKHE CBOWCTBA, CTIOCOOBI TTOMYUYEHHsI): TTPE/IeNbHbIE (AIKaHbI M IUKIIOATKAHBI), HETIPEIeNbHbIE (aIKEeHEI,
ANKWHBI U aTTKaINEHbBI) U ApOMATHICCKHUE YTIICBOJOPO/IbI, CIIUPTHI U (PEHOIBI, KAPOOHOBBIC KUCIOTHI U 3(QUPHI,
AJIbACTHUAbI U KETOHBI, aMUHBI 1 aMUHOKHCJIOTEI, BBICOKOMOJICKYJISIPHBIC COCANHCHMUS. 3aI[aHI/I$1 Ha COCTaBJICHUEC
ypaBHCHI/Iﬁ XUMHNYECCKUX pCaKHI/Iﬁ C Y4aCTUCM OPraHMvYCCKUX BCUICCTB HAa OCHOBAHWHU UX COCTaBa U CTPOCHUA

25

JIP 6

CocraBieHHE CXeM peakui (B TOM YKCIIE O NPeI0OKEHHBIM LENOYKaM MPEeBPaIleHuil), XapaKTepU3yOLINX
XMMUYECKHE CBOMCTBA OPraHUYECKUX COCTUHEHUN OTIEIBHBIX KIaCCOB, CIIOCOOBI MX MOMYYCHHUS M HA3BaHHE
OpraHU4eCKUX COEAUHEHUH 110 TPUBUAIBHON UM MEKIYHAPOJAHON CUCTEMATUYECKOW HOMEHKIIAType.
Pemenne mpakTHKO-OpUEHTHPOBAHHBIX TEOPETUYECKUX 33JaHUHA HA CBOMCTBA OPraHUYECKHUX COCIUHEHHUN OTIEIbHBIX
KJIaCCOB

26

JIP 7

JIaboparopras pabora “IIpeBpaiieHuss OpraHUYecKUX BEIIECTB IMPU HarpeBaHUH .
ITomyuenue 3TUIIeHa U U3yYEHHE €T0 CBOMCTB. MosenrpoBaHue MOJIEKYJI 1 XUMHUYECKHUX MPEBpaIlleHHi Ha IpuMepe
DTAHA. DTUIICHA. AIICTUICHA U 1IN

27

J15

I/I,I[GHTI/I(I)I/IKaLII/IH OpPraHNYCCKUX BCHICCTB, UX 3HAUYCHUC U [IPUMCHCHUC B OBITOBOM U HpOH3BOZ[CTBCHHOﬁ JACATCIIBHOCTHU
YCIIOBCKa

28

JIP 8

Wnentudukanys opraHuyecKuX COSIMHEHUN OTICIbHBIX KJ1acCOB. PacTBopeHue u ocaxkaenue 0enkoB. [{BeTHbIe
peaxium OeNKOB.

29

JIP 9

BricokoMoneKkysipHbIe COSAMHEHHS: MOHOMEp, IOJMUMEp, CTPYKTypHOE 3BeHO. [lommmepusarusi STHIICHA Kak
OCHOBHO€ HAaIPaBJICHHE €r0 MCIOIb30BAHNUS.

Pasznen 5. Kunernueckue u TCEPMOIUHAMUYCCKHUEC 3AKOHOMEPHOCTH MPOTCKAHUA XUMHUYCCKHUX pealcunii

30

J16

CKOpOCTB peakiiniy, €€ 3aBUCUMOCTD OT PA3IUYHBIX (DAKTOPOB: IPUPOBI PEATUPYIOIMINX BEIIECTB, KOHIIEHTPAIHH
pearupyoIux BemecTs, TEMIIEPATyphl U TUIOMIAIH PEaKIIMOHHON MIOBEPXHOCTHU. TeroBbie 3 PEeKTh XUMHISCKHX
peakuuil. OK30- U 3HIOTEPMHUUECKUE, PEaKIIUH.
ObparumocTh peakuil. XMMHYECKOE PaBHOBECHE U €TI0 CMEIICHHUE MO ICHCTBUEM Pa3IUUHBIX (DaKTOPOB
(KOHIIEHTpalKs PEareHTOB WX MPOIYKTOB PEAKINH, JaBJIEHUE, TEMIIEpaTypa) Ui CO3/IaHus ONITUMAIIBHBIX YCIOBUN
IIPOTEKaHUsl XUMHUecKUX npoueccoB. IIpunnun Jle [latense
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JIP 10

PerneHue mpakTHKO-OPUCHTUPOBAHHBIX 3aJaHNH Ha aHANHU3 (PAKTOPOB, BIMSAIONIUX HA U3MEHEHHE CKOPOCTA XUMUYECKON
[peakIny, B T.4. C MO3UIUI SKOJIOTHUECKH IIeJIECO00PA3HOTO MOBEACHUS B OBITY M TPYIOBOH JEATEIBHOCTH B IEIIAX
COXPaHEHUS CBOETO 3J0POBbS U OKPYXKAIOLIEH IPUPOIHOM CpEBL.

PelieHre mpakTUKO-OPUEHTUPOBAHHBIX 3a/1aHnii Ha puMeHeHue npunnumna Jle-lllarense Ay Hax0XKAeHUS HATIPABJICHUS
CMEIIICHUs] pABHOBECHsI XUMHUYECKOM PeakIuy U aHau3 (JaKTOPOB, BIUSIONIMX Ha CMEIICHUE XUMHUYECKOTO PABHOBECHS

Pa3znen 6. PacTBopbl
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J17

PactBopeHue Kak PU3NKO-XUMHIecKuil mporiecc. PactBopsl. CriocoOBI TPUTOTOBIICHUS PACTBOPOB. PacTBOPHMOCTS.
MaccoBas 07151 paCTBOPEHHOTO BetiecTBa. CMBICH MOKa3aTelNs MPEIebHO TOMYCTUMOM KOHIIEHTPAIIUU H €r0
MCIIOJIb30BaHME B OIICHKE IKOJIOTMYECKON OEe30M1acHOCTH.

[IpaBuia 3KOJIOTHYECKH TEIeCO00Pa3HOTO MMOBEACHHS B OBITY U TPYIOBOU ACSITETHHOCTH B IIESAX COXPAHEHUS CBOETO
3II0POBBS 1 OKPYXKAIOIIEH IPUPOIHON Cpeibl; OTIACHOCThH BO3ICHCTBUS HA KUBBIC OPTaHU3MEBI OTIPE/IEIEHHBIX BEIIECTB.
Perienue MpakTHKO-OPUCHTUPOBAHHBIX PACUECTHBIX 3aJJaHUH Ha PACTBOPHI, UCTIOJIb3yEMbIC B OBITOBOU U
[IPOM3BOJICTBEHHOM JCATEIHHOCTH YEIOBEKA

33

JIP 11

JlaGopartopHas pabota «[IpurororieHue pacTBOPOBY.

[TpuroToBieHne pacTBOPOB 3aJaHHOM (MacCOBOM, %) KOHLIEHTpANXH (C IPAKTHKO-OPUEHTHPOBAHHBIMH BOTIPOCAMH) H
OIIpeesICHHE CPEAbl BOAHBIX PACTBOPOB.

Perenne 3a1a4 Ha MPUTOTOBJIEHHUE PACTBOPOB

HpO(l)eCCHOHaJILHO-OpI/IeHTI/IPOBaHHOC CoACpPKaHue (couepmaﬂne MPUKJIATHOT0 MOZ]yJ'[ﬂ)

Pa3znen 7. Xumus B ObITY U NPOU3BOACTBEHHOI AeATEIbHOCTH YeJ0BeKa

34

J118

Hogeiiiue JOCTHKEHUS XUMHYSCKON HAYKA U XUMHYECKON TEXHOJIOTHH. Pojib XMMUHK B 00ECIIEUSHUH 3KOJIOTHUSCKOM,
SHEPreTUYeCKOW W THUIIEBOH O€30MacHOCTH, pa3BUTHM MeAWNUHEL. [IpaBmia mowcka W aHalW3a XUMHYECKOH
WHGOPMAITUH U3 PA3IUYHBIX UCTOYHUKOB (Hay4YHAs M yueOHO-HAy4HAs INTEpaTypa, CPeJCTBa MaCCOBOI WH(pOPMAIIHH,
ceTh MHTEpHET)

35

JIP 12

ITpaBuTa 3KOJIOTHIECKH TIETECO00PA3HOT0 MMOBEAECHUS B OBITY M TPY/IOBOM AESITEIBHOCTH B IENIX COXPAHEHHS CBOETO
37I0pOBbs M OKPY’KarOLIEN IPUPOJIHOM CPEJIbI; OMTACHOCTh BO3/IEUCTBUS HA KUBbIE OPTaHU3MBI OIIPEIAECICHHBIX BEIIECTB.
CMbICTT ToKa3atesst MpeAeabHO JOMYyCTUMON KOHIICHTPAI[UH U €T0 UCIOJb30BAHUE B OIICHKE SKOJIOTHICSCKOM
0€30I1aCHOCTH.

36

JIP13

ITouck 1 aHanM3 KEHCOB 0 MPUMEHEHUH XUMHUECKUX BEIIECTB M TEXHOJIOTUH C yueToM Oyayiieit npodeccuoHaibHON
JIESITENIbHOCTH 110 TEMaM: BaKHEHIIIME CTPOUTENIbHbIE MaTepUalIbl, KOHCTPYKIIMOHHbIE MaTepHalibl, KPACKH, CTEKJIO,
KEpaMuKa, MaTepUabl 1S JJIEKTPOHUKH, HAHOMATEPUAJIbI, TEKCTUIIbHBIE BOJIOKHA, ICTOYHUKH SHEPIMH, OPTaHUYECKUE
Y MUHEpaJIbHEIE yI00peHMs], JIeKapCTBEHHBIC BEIIeCTBa, ObITOBas XuMus. 3ammura: [Ipencrapnenue pe3ynsTaToB
perieHus KecoB B (hopMe MHUHH-TIOKJIQ/Ia C TIPe3SHTaITHEH.

NUTOI'O

72

36
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Koabl

(popmupyembix
HaunmeHnoBaHue Copaepxxanue yueOHOro MaTepuaJia (OCHOBHOe U NPo(decCHOHATBLHO-OPHUEHTHPOBAHHOe), 1a00paTOpPHbIE OBLeM 92COB KOMIIETeHLIU,
pa3aeioB U TeM NPaKTHYECKHE 3aHATHUS, IPUKIATHON MOAYJIb OCBaMBaeMbIX
3HAHMH U
yMeHuii
1 2 3 4
Pa3zpnen 1. OcHOBBI CTPOEHMS BeleCTBA
Tema 1.1. OcHOBHOE coJep:KaHne 31-33,
Crpoenue atoMoB | TeopeTnyeckoe 00y4eHmne vi, 33]74631 >
XUMIICCKHIX CoBpeMeHHas MofieNib CTpoeHus aroMa. CHMBOIMYECKHM S3BIK XUMHUH. XUMHYECKHH SJIEMEHT. DJIEKTPOHHAs V7, y 9
SJICMCHTOB 1 KOH(bHrypaumI aTomMma. Knaccn(bmcauml XUMHUUYECKUX DJIEMEHTOB (s-, pP-, d-:-)neMeHTLI). BaneHTHbIE 3JIEKTPOHEI. 2 OK 01-OK 07,
npupoma BaneHTHOCTB. DJIEKTpOHHAS TPUPOJIa XUMUUECKOM CBA3U. DIEKTPOOTPHUIIATEILHOCTh. BUIbI XUMHUUECKOM CBSA3U OK 09
XUMHICCKOM CBASN | (1 opanenTHAs, HOHHAS, METAIUINYECKAS, BOJOPO/IHAS) H CIIOCOOBI €e 06pa30BaHHs
IIpakTuyeckue 3aHATHS
Peuienue 3a1anuii Ha UCNIOJIB30BAHNE XUMUYECKOW CUMBOJIMKY U Ha3BaHUM COCIMHEHUI 10 HOMEHKIIATYpE
MEKIYHApOIHOTO CO03a TEOPETUYECKON U MPUKIATHOW XUMHUHU U TPUBUATIBHBIX HA3BAHUM JIJIs1 COCTABIICHUSA
XUMHUECKUX (POPMYIT IBYXaTOMHBIX COSAMHECHUMN (OKCUIOB, CYIb(QHUI0B, THAPUIOB U T.I1.) U APYTHUX
HEOPTaHWYIECKUX COSTUHEHUH OTIECIBHBIX KIACCOB. 2
[IpakTHueckue 3a1aHus Ha YCTAHOBJICHUE CBS3H MEKIY CTPOCHUEM aTOMOB XMMHUYECKHUX JIEMEHTOB U
MEPUOINYECKUM U3MEHEHUEM CBOMCTB XUMUYECKUX 3JIEMEHTOB U UX COETMHEHUN B COOTBETCTBUU C MOJIOKEHUEM
Ilepronueckoil CUCTEMBI.
Tema 1.2. OcHOBHOe coep:kaHne 31- 33,
[Tepuonnueckuii IIpakTuyeckue 3aHATUS 03; 0;7(7)K y097
3AKOH M TabmuIla Ilepuoanueckas cucrema xumuueckux snemeHToB .M. Menneneesa. ®usnueckuit cmpici [lepuoanyeckoro OK 09 ’
AN Menneneesa | 0oua J.M. MenneneeBa. 3aKOHOMEPHOCTH H3MEHEHHNSI CBOMCTB XMMHYECKUX JIIEMEHTOB, 00pa3yeMbIX UMH
MIPOCTHIX U CIIOXKHBIX BEMIECTB B COOTBETCTBHH C MOJIOKEHUEM XUMHUIECKOT0 AyieMenTa B [lepuoamaeckoit
cucreMe. MupoBo33peHueckoe U HayuHoe 3HaueHnue [lepuonunueckoro 3akona .M. Menneneesa. [Ipornossr J[.U.
MenneneeBa. OTKpBITHE HOBBIX XUMUUYECKUX JIIEMEHTOB. 2

Pemenne IMPAKTUKO-OPHUECHTUPOBAHHBIX TCOPETUIYCCKUX 3aJIaHI/II>’I Ha XapaKTepu3auuo XUMUYCCKUX 3JIEMCHTOB
«Meranmuieckne / HEMETaNIMYECKUE CBOMCTBA, DIIEKTPOOTPUIIATEIILHOCTh XUMHUYECKHX 3JIEMEHTOB B
COOTBETCTBHUHU C UX DJIEKTPOHHBIM CTPOCHUEM U MOJIOXKEHUEM B EPUOANUECKON CUCTEME XMMHUECKHUX JIEMEHTOB
JI.1. MenneneeBa

Pa3znen 2. Xumnueckue peakuuu




Tema 2.1. Tumsr OcHOBHOE coJiepKaHne 31-33,
XUMHYECKAX TeopeTuueckoe o0yueHue Y1-Y7,Y9
N OK 01-OK 07,
peakuuit
. . OK 09

Krnaccudukarus u TUIIBI XHMUYECKHUX PEaKIUi C y9acTHEM HeOpraHMYeCKuX BeniecTB. COCTaBlieHUE YpaBHEHUH

peaxiuii coeIMHEHUS, Pa3IoKCHUS, 3aMEIICHUs, OOMEHA, B T.4. PEaKIHil TOPSHHUSI, OKUCIICHUSI-BOCCTAHOBJICHHUSL.

YpaBHeHHS OKUCIEHUA-BOccTaHOBIEeHHs. CTeneHb okuciaeHns. OKUCIUTENbh U BOCCTaHOBHUTENh. COCTaBICHUE H

ypaBHHBaHNE OKHCIUTEIHFHO-BOCCTAHOBUTEIBHBIX PEAKIII METOIOM SJIEKTPOHHOTO Oananca. OKUCIUTENBHO-

BOCCTAaHOBUTEILHBIC PEAKIIUU B TIPUPOJIE, TPOU3BOACTBEHHBIX MPOIIECCAX U KU3HEIEATSIILHOCTA OPTaHU3MOB

IIpakTuyeckue 3aHATHS

KoanuecTBeHHbBIE OTHOIIEHUS B XUMHH. OCHOBHBIE KOJIMYECTBEHHBIE 3aKOHBI B XUMUH U PacCUCTEI 110

YpaBHEHUSIM XUMHUYECKUX peakuuid. MoJib KaKk eIMHHLIAa KOJIMYECTBA BellecTBa. MoiisipHas Macca. 3aKOHbI

COXpPaHEHWUS MacChl M HHepTuH. 3aKoH ABoraapo. MossipHbIi 00beM razoB. OTHOCHUTENbHAS TUIOTHOCTH Ta30B.

PacueTtsl mo YpaBHCHUAM XUMUUCCKUX pCaKHI/Iﬁ C HUCIIOJIb30BaAaHUEM MAacCChI, O6’beMa (HOpMaﬂbHBIe yCJ'IOBI/IH)

ra3oB, KOJIMYECTBA BEHIECTBA
Tema 2.2. OcHOBHOE coJep:KaHne 31-33,
DNeKTpoUTHYIECKas | T Y1-¥7,Y9

eopeTnyeckoe o0yueHnue
HACCOIMAIUS 1 P . OK 01-0K 07,

A nHar Teopus anexTponuTudeckoit nucconuanui. oHbI. DIIEKTPOIUTHI, HEAIEKTPOIUTEL. Peakiiny noHHOTO 0OMEHa. OK 09
MOHHBIH 0OMEH CocraBieHue peakiuii HOHHOro 0OMeHa IyTeM COCTaBIICHHS UX TIOJHBIX ¥ COKPAIICHHBIX HOHHBIX YPaBHEHH.

KHCI0THO-0CHOBHBIC peakiMy. 3aaHus Ha COCTABJICHUE HOHHBIX PEaKIui

JlabopaTopHbIe 3aHATHS

JlaboparopHas padota “THITBI XUMHYECKUX PEAKIIHA .

Hccnenopanue TUIOB (110 COCTaBY U KOJUYECTBY HCXOAHBIX U 00Pa3yIONIUXCS BEIIECTB) U MPU3HAKOB

XUMHUECKUX peakiuii. [IpoBesieHre peakiuii HOHHOrO 0OMEHa, OIPEe/ICIICHUE CPEIbl BOJIHBIX PACTBOPOB.

3amaHusl Ha COCTABIEHNE HOHHBIX PEeaKINN
KonTpoabnas

CrtpoeHue BemecTBa U XUMHYECKUE PEaKIIuu
pabora 1
Paznen 3. CTpoeHue U CBOIICTBA HEOPraHUYECKUX BElIeCTB
Tema 3.1. OcHoBHOE coepKaHue 31- 33,
Knaccudukanus, Teopernueckoe obyuenne V1-V7,¥9




HOMEHKJIATypa 1
CTpOCHUE
HEOPTraHMYECKUX
BCILIECTB

[IpenmeT Heopranmueckoi xumun. Kinaccudukanus HeOpraHUIeCKUX BelecTB. [IpocThie U CIIOKHBIC BEIIECTBA.
OCHOBHBIE KJIACCHI CIIOKHBIX BEMIECTB (OKCHIIBI, THAPOKCHIBI, KUCIIOTHI, COJIN). B3aMMOCBS3h HEOpPTraHMIECKUX
BEIICCTB. ArperaTtHbie COCTOSIHUS BelecTBa. Kpucrammniyeckue U aMopQHBIE BeIeCTBa. TUIBI KPUCTANTMYSCKIX
pelIeTok (aToOMHas, MOJICKYJIsIpHAsI, HOHHAS, METAUTUYCCKAst). 3aBUCUMOCTh (PU3UYCCKUX CBOWCTB BEIECTBA OT
THTIA KPUCTAINTUIECKON penIeTKr. 3aBUCHMOCTh XHMHYECKOW aKTUBHOCTH BEIIECTB OT BUAA XUMHUECKOM CBAZH U
THTIA KPUCTAINTUIECKOH perreTku. [[pramHsl MHOrooOpasus BemecTB

l'[paRanecm/le 3aHATUSA

Homenknatypa HeopraHMYeCKHX BELIECTB: HA3BAHUE BELIECTBA UCXOAS U3 MX XUMHUYECKOH (POpMyIIBl MK
COCTaBJIEHHE XUMHUUECKON (OPMYIIBI UCXO/S U3 Ha3BaHMs BelecTsa 1o MexkayHapoanoit (MIOITAK) wmu
TPUBHUAIBLHON HOMEHKIIATYpE.

Pemenune nmpakTuieckux 3agaHuil no kaaccuuKaluy, HOMEHKIAType U XUMHUUECKUM (opMyIaM
HEOPraHMYECKHUX BEIIECTB Pa3IMYHbIX KJIACCOB (YrapHbIN Ta3, YIIEeKUCIBIN ra3, aMMHaK, TallleHasi H3BECTh,
HeTalleHasi U3BeCTh, MUThEBAs COJIa M APYTHX): HA3bIBATh U COCTABIATH (DOPMYIIBI XUMUYECKHUX BEIIECTB,
OTIpeNeJIATh IPUHAMIIEKHOCTD K KJIaccy.

Hcrounnkn XxuMudeckoi HHbopManun (CpeIcTB MaccoBOi HH(popManuu, ceTh MaTepHeT 1 npyrue). [lonck
WHQOPMAIUH 110 HA3BaHMSM, HACHTH(QHUKATOpaM, CTPYKTYpHBIM popMyiam

OK 01-OK 07,
OK 09

Tema 3.2. duzuko-
XHMHYECKHUE
CBOMCTBa
HEOPTaHUIECKUX
BEIIIECTB

OcHoBHOe corep:kaHne

TeopeaneCKoe oﬁyqe}me

Mertamnel. OOmmue Gpuznyeckne 1 XUMU4YecKre cBoiicTBa MeTaiioB. CriocoObl onyyeHus. 3HaYeHHE METAJIJIOB U
HEMETAJUIOB B IIPUPOJIE U )KU3HEIEATEIBHOCTH YeJIoBeKa U Opranu3MoB. Kopposus MeTaioB: BUABI KOPPO3HH,
CIOCOOBI 3aIUTHl METAJUIOB OT KOPPO3UH

Hemetamibl. O01ue Gu3nyYecKue U XMMUYSCKUE CBOHCTBA HEMETAJIOB. THIIMYHBIE CBOWCTBA HEMETaLIOB [V—
VII rpynn. Knaccudukariyst ¥ HOMEHKIIATypa COeIMHEHHI HeMeTaIUI0B. KpyroBopoThl OMOTEHHBIX SJIEMEHTOB B

PUPOJIe

XWMHYECKIE CBOMCTBA OCHOBHBIX KJIACCOB HEOPTAHUUECKHUX BEIMIECTB (OKCHIOB, TUAPOKCHIOB, KHCIIOT, COJICH U
Iip.). 3aKOHOMEPHOCTH B M3MEHEHUH CBOMCTB MPOCTHIX BEIIECTB, BOJOPOIHBIX COSTUHEHU, BBICIITHX OKCHIIOB U
TUJIPOKCHJIOB

HpaKTuquKne 3aHATUSA

CocraBieHue ypaBHeHI/Iﬁ XUMHUUYCCKHUX peaKuHﬁ C Y4aCTHUEM IIPOCTHIX M CIIOKHBIX HCOPIraHNMYCCKUX BEIICCTB:
METAJIJIOB U HEMECTAJIJIOB, OKCHUI0B MCTAJIJIOB, HEMCTAJIJIOB U aM(i)OTepHBIX 3JICMCHTOB; HCOPTraHNYCCKUX KHUCIIOT,
OCHOBAHHMH U aM(bOTCpHLIX TUAPOKCHUI0OB; HCOPraHNUYCCKUX coneﬁ, XapaKTCPpU3YIOIUX UX CBOICTBA.

Pemienne IMPAKTUKO-OPHUCHTUPOBAHHBIX TCOPETUICCKUX Ba,Z[aHI/Iﬁ Ha CBOﬁCTBa, COCTaB, MMOJIYUYCHUC U Oe3omacHoe
HCII0JIb30BaHNE BAXKHEHUIIINX HCOPraHNYCCKUX BEUICCTB B 6I>ITy )41 HpaKTI/I‘ICCKOﬁ JACATCIIBHOCTH YCJIOBCKA

31- 33,
Y1-V7,Y9
OK 01-OK 07,

OK 09




Tema 3.3. OcHoBHOe coiep:kaHne OK 01-OK 07,
Wnentuduxanus JlaGopaTopHble 3aHATHSA OK 09
HCOPraHN9CCKHUX JIaGopaTopHas padora «aeHTr(GUKAIMS HEOPTAaHUYECKUX BEILECTBY.
BCIICCTB Pemienne sxcrepuMeHTalIbHBIX 337a4 10 XMMUYECKHM CBOMCTBaM METAJJIOB U HEMETAJUIOB, 110 PaCIO3HABAHUIO U
MOJTyYEHHUIO COEMHEHNI METaJIOB U HEMETAIIJIOB.
WnenTnduxanns HEOPraHUUECKUX BEIIECTB C UCIOIb30BAHMEM UX (HU3NKO-XUMHUUECKUX CBOHCTB, XapaKTE€PHBIX
KadeCTBEHHBIX peakiuid. KauecTBeHHbIE peakunu Ha cynbdaT-, KapOOHAT- ¥ XJIOPHI-aHUOHBI, HA KATHOH
aMMOHHS
KonTpoabnas N
CBoiicTBa HEOPTaHNUECKHX BEIIECTB
paGora 2
Pazpnen 4. CTpoeHue U CBOICTBA OPraHMYEeCKUX BelleCTB
Tema 4.1. OcHOBHOE co/iepKaHne 31- 33,
Knaccuduxanms, Teoperuyeckoe o0ydeHune y1-¥7,¥9
OK 01-OK 07,
CTpPOCHHUE 1 IlosiBnenue W pasBHTHE OpraHM4ecKoi XuMuu Kak Hayku. [Ipeamer oprannueckoit Xumun. MecTo U 3HauYeHUe OK 09
HOMEHKJIaTypa OpPraHMYECKOM XMMHH B CUCTEME ECTECTBEHHBIX HAYK.
OpraHMYECKHX XHMHYECcKOoe CTPOCHHE KaK MOPAJO0K COeTMHEHHSI aTOMOB B MOJIEKYJIE COIJIaCHO MX BaleHTHOCTU. OCHOBHBIE
BEICCTB TIOJIO’KEHUS TEOPUN XUMUYECKOTO CTPOCHHS OpraHnyeckux coequHeHnid A.M. bytnepoBa. YriepoaHslit ckener
OpPraHMYECKON MOJIEKYJIBI. 3aBUCUMOCTH CBOMCTB BELLIECTB OT XUMHUYECKOTO CTPOEHUS MoJieKyl. M3oMepus n
HU30MEPBHI.
[MonsTre o ¢pyHKIMOHANBHOM Tpyme. Pangukan. [IpuHINTIB KTacCHPHUKALIMN OPraHUYeCKUX COSTUHEHNH.
MesxayHapoHass HOMEHKIIATypa ¥ IPUHIUITEI HOMEHKJIATYPhl OpraHHYecKuX coeuHeHui. [lonstue 06
a30TCOoJIEpXKAIINX COeIMHEHUIX, ONOJIOrMUECKH aKTUBHBIX BellecTBax (yriieBoJax, Xupax, Oeskax u ap.),
BBICOKOMOJIEKYJIIPHBIX COETMHEHHIX (MOHOMED, MTOJINMED, CTPYKTYPHOE 3BEHO)
IIpakTuyeckue 3aHATHS
HowmenkiaTypa opraHM4ecKkux COeIMHEHUH OT/AEIbHBIX KJIACCOB (HACHIIIEHHBIE, HEHACHIIIEHHBIE
apOMAaTUYECKHUE YIIIEBOAOPOIbI, CIIUPTHI, PEHOIBI, aJbIETUABI, KETOHBI, KAPOOHOBBIE KUCIOTHI U 1IP.)
CocTaBieHue MOJHBIX U COKPAICHHBIX CTPYKTYPHBIX (POPMYJI OPraHNYECKUX BEIIECTB OTACIbHBIX KIaCCOB,
WCTIOJIB3YS MX HAa3BaHUS 110 CHCTEMATHYECKON 1 TPUBUANBHON HOMEHKIIAType (STUIIEH, alleTUIIEH, TIUIEePHH,
¢benomn, popmanbaerua, yKkCycHasi KUCI0Ta, TIUIKH). PacyeTs! mpocreiieii popMyssl opraHudecKoil MOJIEKYJIbI,
MCXOJIsl U3 AIIEMEHTHOro cocTana (B %)
Tema 4.2. CoiictBa | OcHOBHOE coaep:kaHue 31- 33,
V1i-¥Y9
OpFaHI/IIICCIiI/IX TeopeTndeckoe o0yyeHune OK 01-OK 07,
COCTMHCHHUH DU3NKO-XUMHUYECKHE CBOMCTBA OPraHUYECKUX COCAMHEHUI OTIACIIBHBIX KITaCCOB (OCOOCHHOCTH KJIACCU(DUKAIH OK 09

Y HOMEHKJIATYPbl BHYTPH KJIacca; TOMOJIOTUYECKHA Psit U 001mas opmyiia; u3oMepusi; PU3NIecKue CBOMCTBA;
XUMHUYECKHE CBOMCTBA; CITOCOOBI MTOTYICHIS ):




— TpeeNbHBIE YTIEBOJOPOIH (AKaHbI U ITUKIOANKaHbI). [ OpeHrne MeTana Kak OIWH M3 OCHOBHBIX HCTOYHUKOB
TEeIUIa B TPOMBIIUICHHOCTH ¥ ObITy. CBOMCTBA MPUPOIHBIX YIIIEBOJAOPOIOB, HAXOXK/ICHUE B MTPUPOJIE U
MIPUMEHEHUE aJIKaHOB;

— HeTpeAeNbHbIC (aJTKEHBI, AIKIMHBI ¥ aJTKaINEeHBI) ¥ apOMaTHIECKIe yTIeBOJOPOIbL. | opeHue areTuieHa Kak
WMCTOYHHK BBICOKOTEMITEPATYPHOTO TIIAMEHH JIJISl CBAPKH M PE3KH METAJIOB

— KUCJIOPOACOACPKAIUE COSAUMHEHUS (CITUPTHI U ()eHOJIBbI, KAPOOHOBBIC KHCIOTHI U 3(UPHI, AJTBJICTUIIHI U KETOHBI,
JKUPBI, YTIeBObI). [IpakTHieckoe IpUMEHEHHE STHIICHTIINKOJIS, TIHIepuHa, ¢eHomna. [Ipumenenne
¢dopMmanbpaernaa, aleTanpIeTuaa, yKCyCHOM KHCIOTHL. MBlTa KaK COJIM BRICIITUX KapOOHOBBIX KACIOT. Moromue
CBOMCTBA MbLIIa

— a30TCOAEPIKaIINE COCTUHEHUS (AMHHBI 1 aMUHOKHCIIOTHI, OETIKH ). BBICOKOMOJIEKYISPHBIE COCAMHEHHUS
(cuHTEeTHYECKHE B OMOJIOTHUECKU-aKTUBHBIE). MOHOMEp, TTOJIMMEp, CTPYKTypHOE 3BeHO. [lommepu3anus
9THJIEHA KaK OCHOBHOE HAIlPaBJIEHUE €T0 UCIOIb30BaHMSL.

I'eHeTHYECKast CBS3b MEXKY KJIACCAMM OPraHUYECKUX COCIUHEHUN

IIpakTuyeckue 3aHATHS

CBOliCTBa OPraHUYECKHUX COSAMHCHUN OTACIbHBIX KJIACCOB (TPUBUAIBbHAS U MEKIYHAPOIHAs HOMECHKIIATYpa,
XUMHYECKHE CBOWCTBA, CTIOCOOBI TTOMYUEHHS): TIPE/IeIbHbIE (AIKaHbI ¥ IUKIIOATKAHBI), HETIPEIeIbHbIE (aIKEHEI,
ANKWHBI U aJIKaJINEHbBI) U apOMATHICCKHUE YTIICBOJOPO/IbI, CIIUPTHI U (PEHOITBI, KApOOHOBBIC KUCIOTHI U 3()UPHI,
AJIbACTHUIbI U KETOHBI, aMUHBI 1 aMUHOKHCJIOTBI, BBICOKOMOJICKYJIIPHBIC COCANHCHMS. 3aI[aHI/IH Ha COCTaBJICHUEC
ypaBHeHI/Iﬁ XUMHNYCCKUX peaKuHﬁ C YJaCTUEM OPraHMYCCKUX BCHICCTB HAa OCHOBAHNHU UX COCTaBa Y CTPOCHUA

CocTaBiieHue cxeM peakiui (B TOM YHCIIe TI0 PEIOKEHHBIM [IEMOYKaM MPEBPAIEHH ), XapaKTePU3YIOIIHX
XUMHYECKHE CBOWCTBA OPTaHUYECKUX COSAMHEHUH OTACTBHBIX KJIACCOB, CIOCOOBI UX MOYYCHUS U Ha3BaHUE
OpraHUYECKUX COECJUHEHUH 110 TPUBUAIBHON WIN MEKyHAPOAHON CUCTEMATUYECKOM HOMEHKIIATYPE.
Peuienne npakTMKO-OpUEHTUPOBAHHBIX TEOPETUUECKUX 3aIaHUIN HA CBOMCTBA OPTaHUYECKUX COCIMHEHUN
OTJEIbHBIX KJIACCOB

JlabopaTtopHas paGoTa

JlaGoparopnast padota “IIpeBpaiienns OpraHMYeCKUX BELIECTB IPH HArpeBaHuu'".
Tlonyuenue 3THIIEHa U U3yYEHHE €ro CBOKMCTB. MOIEeIMpOBaHUE MOJIEKYJI U XMMUUYECKUX ITPEBPALLICHUNA Ha
IpUMepe 3TaHa, 3TWIEHA, alleTUIeHa U JIp.

TeMma 4.3.

Unentuduxanms
OpPraHUYECKUX
BEIIECTB, UX
3HAYEHHUE U
MPUMEHEHHUE B

OcHoBHOE coaepkaHue

TCOPCTI/I'ICCKOQ oﬁylle}me

buooprannueckue coenunenus. [Ipumenenue u Onosoruveckas poib yrieBo1oB. OKHCICHHE YTIeBOJIOB —
HNCTOYHUK DHCPI'UH XKUBBIX OPraHU3MOB. O6J'IaCTI/I MMPUMCHCHUA aMUHOKHUCIIOT. HpeBpameHI/Is{ O€JIKOB IIMIIIHU B
opranusme. buonoruueckue GpyHkimu 6enkoB. bruojornyeckue QyHKIUM KUPOB. PO opraHrnueckoil XumMun B
pelnieHruy npo0IeM MUIIeBoi 0€30MacCHOCTH

31-33,
Y¥1-V9
OK 01-OK 07,

OK 09




OBITOBOI U Pons opranmdeckoil XUMUH B pEeIICHHAN TIPOOJIEM SHEPTeTHIECKOM 0€301MacHOCTH, B Pa3BUTHH MEIHUIIHHEI,
MPOU3BOCTBEHHON | CO37aHMM HOBBIX MAaTEPUAIOB, HOBBIX HICTOYHUKOB YHEPTHHU (AJIbTEPHATUBHBIC UCTOYHUKH dHeprun). OmacHOCTh
JeSATEILHOCTU BO3JICHCTBUS HA J)KUBBIC OPTraHU3Mbl OPTAHHYCCKUX BEIIECTB OT/ICIIBHBIX KJIaCCOB (YIIIEBOIOPOIbI, CITUPTHI, 2
YeloBeKa (heHOIIBI, XJIOPOPTaHUIECKIE TPON3BOIHBIE, ATBIETH/IBI U JIP.), CMBICI MTOKa3aTelNs MPeelIbHO JOITyCTHMOI
KOHIICHTPAIIH

JlaGopaTopHble 3aHATHSA

Jlaboparophas padota: “UneHTH(UKAIMS OPraHUYECKUX COSAUHEHUN OTICIBHBIX KIIACCOB™
Wnentndukanmst opraHMYecKuX COSTUHEHHH OTAENBHBIX KJIAacCOB (Ha IPUMEpEe albICTHIOB, KpaxMala,
YKCYCHOM KHUCIIOTBI, OEJIKOB U T.II.) C UCTIOJIh30BAHUEM MX (PM3UKO-XHUMUYIECKIX CBOWCTB U XapaKTEPHBIX
KaueCTBCHHBIX peakiuii. Jlenatyparust Oeyika mpu HarpeBaHuu. L[BeTHbIe peakiuy 0ekoB. Bo3HMKHOBEHNE
AQHAJTUTUYECKOTO CUTHAIA C TOUKH 3PSHUS XUMUUYECKUX MPOIECCOB MPU MPOTEKAHUH KAaY€CTBEHHOU PEaKIUH,
MTO3BOJISTIONIEH HASHTH(DUIIMPOBATH MPEIOKEHHBIC OPraHNIEeCKIE BEIIECTBA

KonTposabnas

pabora 3 CTpyKTypa U CBOHCTBA OPraHUYECKUX BEIICCTB 2

Pasznean 5. Kunernueckue n TEPMOAUHAMHYCCKHUE 3AKOHOMEPHOCTHU NMPOTCKAHUA XUMHYECCKUX peaKum‘fI

CkopocTh OcHOBHOe coaeps;kaHue 31- 33,
V1-V9
OK 01-OK 07,

OK 09

XUMUYECKHUX
peaKLuii.
XuMH4Ieckoe
paBHOBecHE

TeopeaneCKoe oﬁyqe}me

CKOpOCTb peakiiy, €€ 3aBUCUMOCTb OT Pa3IMYHbIX (PaKTOPOB: IPUPObI PEarupyrONINX BeIECTB, KOHIEHTPALUH
pearupyonmx BeuecTB, TEMIIEPAaTyphl U IUIOMAAN PEAKIIMOHHOM oBepXHOCTH. TensoBsie 3 deKTh
XUMHUYECKUX peakiuil. DK30- U 3HJO0TEPMHUUECKUE, PEaKIIH.

OobparumocTh peakuii. XuMHYECKOE paBHOBECHE U €T0 CMEIICHHUE MO ISHCTBUEM Pa3IUUHBIX (DaKTOPOB
(KOHLIEHTpAaLKs pEareHTOB WK MPOILYyKTOB PEaKiuy, TaBJIeHHEe, TEMIIepaTypa) Ui CO3JaHns ONTHMAIbHBIX
YCJOBMM NPOTEKaHUsI XMMUYECKUX npoueccos. Ipunimn Jle Hlarense

IpakTHYecKHe 3aHATHS 31- 33,
Y1-Y9
OK 01-OK 07,

OK 09

PelieHue mpakTUKO-OPUESHTUPOBAHHBIX 3aJ[aHUN Ha aHAIM3 (PAKTOPOB, BIMSIOIINX Ha H3MEHECHHE CKOPOCTH
XUMHYECKOH peakiuu, B T.4U. C IIO3UINI SKOJIOTHUYECKH IIeTIeCO00Pa3HOro MOBEICHUS B OBITY M TPYIOBOM
JIESITEIbHOCTH B LEJISAX COXPAHEHMS CBOETO 3/I0POBbs U OKPYIKAIOIIEH TPUPOIHOMN CpEbI.

Pemenue npakTUKO-OpUEHTUPOBAHHBIX 3aJaHUM Ha TpuMeHeHue npuHuuna Jle-1llatenbe g HaxoXKAeHU
HaTPaBJICHUS CMEIICHHUS PABHOBECHUSI XUMUYECKON pPEeaKlvu ¥ aHainu3 PaKkTOpOB, BIHUAIOIINX HAa CMEIIEHUE
XMMHYECKOTO PABHOBECHS




Paznean 6. PacTBOpBI
Tema 6.1. OcHOBHOE coepKaHue 31- 33,
V1-VY9
Iousitie o TeopeTuueckoe o0yueHue OK 01-OK 07
)
pacTeopax PacrBopenue kak (hu3nko-xumudeckuii mporecc. PactBopsl. CriocoObI MPUTOTOBIICHHS PACTBOPOB. OK 09
PactBoprMocTh. MaccoBasi 1o pacTBOpEeHHOTO BemiecTBa. CMBICI TIOKa3aTeNsl MPeAeIbHO J0MyCTUMON
KOHIICHTPAITNHU B €T0 MCIIOIH30BaHNE B OIICHKE PKOJIOTHIECKON 0€30TIacCHOCTH.
[IpaBuiia 3KOJOTHYECKH TENISCO00PA3HOTO MOBEACHUS B OBITY U TPYIOBOW JACSITEIBHOCTH B LIEISIX COXPaHEHUS
CBOETO 3JI0POBbS U OKPYIKAIOIICH MPUPOTHON CPEJIbl; OMTACHOCTh BO3CHCTBHUS Ha KUBIC OPTaHU3MbI
OTIpEICIICHHBIX BEIICCTR.
Penrenme npakTHKO-OPHEHTUPOBAHHBIX PACUETHBIX 33JaHUI Ha PACTBOPHI, UCTIONB3yeMbIe B OBITOBOM H
MIPOU3BOACTBEHHOM NEATSILHOCTH YEIOBEKA
Tema 6.2. OcHOBHOE coiepKaHue 31-33,
V1-V¥V9
Hccnenosanne JlaGopaTopHble 3aHATHS OK 01-OK 07
v 1
CBOMCTB pacTBOPOB JlaGopaTtopHas padota «[IpUroTOBICHHE PACTBOPOBY. OK 09
[Ipurorosienue pacTBOPOB 3aJaHHOI (MacCcOBOH, %) KOHIIEHTPAIUH (C MPAKTUKO-OPUECHTUPOBAHHBIMHU
BOIIPOCAMHM) U OTPEJICIICHUE CPEibl BOAHBIX PACTBOPOBR.
Pemennie 3a/1a4 Ha IPUTOTOBIIEHHE PACTBOPOB
I[IpodeccnoHaILHO-OPHEHTUPOBAHHOE Colep:KaHue (COAePKAHNE MPUKJIIATHOTO MOTYJIsI)
Paznen 7. Xumusi B ObITY U MPOU3BOJACTBEHHOM JeSITeTLHOCTH YeJ0BeKa 31-33,
V1-VY9
Xumus B ObITY U OcHOBHOe coaep:kaHue OK 01-OK 07
v 1
IIPOU3BOJACTBCHHOU
P Teopernueckoe o0yueHue OK 09
JEITEIBHOCTH
qeIOBEKA Hogeiimme gocTimkeHuss XMMUYECKOH HAYKHA U XUMUYECKOH TexHoIorun. Pois XuMuu B obecrieueHnn

9KOJIOT'MYECKOM, JHEPTeTUIECKOM U MHUIICBON 0€30MaCHOCTH, Pa3BUTHH MeIUIMHEI. [IpaBuiia oMcKa U aHajM3a
XUMHYECKOI HH()OPMAIIMU U3 pa3INYHBIX ICTOYHUKOB (Hay4Has U y4eOHO-HaydHas TUTepaTypa, Cpe/cTBa
MaccoBol nH(popmanuu, ceth MHTEpHET)

JlabopaTopHbIe 3aHATHS

HpaBHna 9KOJIOIrM4Y€CKHU HCHCCOO6p33HOFO IIOBCACHUS B 6LITy n pr).'lOBOﬁ JACATCIBHOCTH B LCJIAX COXPAHCHUS CBOCTO
340POBbA U Oprxca}omeﬁ HpI/IpOHHOﬁ Cpeabl; OIIaCHOCTb BO3H€ﬁCTBI/Iﬂ Ha XUBbIC OPraHU3Mbl OIIPEACIICHHBIX BCUICCTB.

CMBEICT ITOKa3aTelIst IIpEACILHO HOHYCTHMOﬁ KOHIICHTpAalIUX U €TI0 UCIIOJIb30BAHNE B OILICHKE 9KOJIOTHYECKOM 0€30IMaCHOCTH.

TTouck u aHaTN3 KEMCOB O MPUMEHEHUN XUMUIECKUX BEIIECTB U TEXHOJIOTHH C YIETOM Oy IyIIei
podeCCUOHATBLHON IEATEIFHOCTH 0 TEMaM: BAXKHEHIITE CTPOUTEIHHBIC MAaTEPUAIIbI, KOHCTPYKITMOHHBIS
MaTepUallbl, KpaCKH, CTEKIIO, KEpaMUKa, MaTEpUaibl IS SJIEKTPOHUKH, HAHOMATEpHalbl, TEKCTUIIbHBIE BOJIOKHA,
HMCTOYHHMKH SHEPTUH, OPraHMYECKUE ¥ MUHEPaIbHbIC YI00PEHNs, IEKAPCTBEHHBIC BEIIECTBA, OBITOBAs XMMUSI.

3ammra: [IpeacTaBieHne pe3ynbTaToB PENICHHUS KEHCOB B JopMe MUHHU-ITOKIIAA C PE3CHTAINCH




IIpome:kyTouHas aTTecTALMS M0 JUCHHUILINHE (3a4€T)

Bcero

72




3. KAJEHIAPHBIN I'PA®UK BOCIIUTATEJIBHOM PABOTHI IO JJUCIHUILIMHE

Monyn

[ara,
IIPOBEICHUS

b 3. YueOHo-uccIeIoBaTeNbCcKasi U Hay4YHO-HCCIIeI0BATENbCKAs IeATeIbHOCTD
Mecto | Ha3zpanue ®opma OtBerctBeHHbI | JlocTmxkeHUs
MEpOTIPUATHS MPOBEACHUS 00yJaromuxcs
MEpONPUSITHS

OxTs16ps, 2023

_ | Henosas urpa
[TonmmrexHuueckui .
«Tanupl XUMHH U COpMHPOBAHHOCTS
Konnek puimana | WHaMBUyallbHO pMHUp
HOJIOT I P.H.ITanewm
MI'TY B nocernke -rpynmosast OK 01-OK 07, OK 09

S16n10HOBCKOM

P

XHUMHHU.

pecypc

4. YCJIOBUYS PEAJIM3ALIUU ITPOT'PAMMBI JUCHUTIJIMHBI
4.1 TpeOoBaHusl K MATEPUATILHO-TeXHUYECKOMY 00ecnevyeHHI0
eanuzanus nporpammsbl guctuiuiiabl BJ1.07 Xumust tpebyer Hanuuus jgaboparopuu oOuei

JlaGopaTopus 00IIeH XUMHUH:

MOCaI0YHbIE MECTa MO KOJIMYECTBY 00YUarOIINXCS;
pabodee MecTo MpernojaBaTes;

ydeOHasi 10CKa;

mkad 171 XpaHeHus: JOKYMEHTOB U JTUTEPaTypPhl;
y4e0HO-METOIUYECKUE TIOCOOHUS;

Mocy/ia JUisl XAMUYECKHUX JJab0paTOpuid:

K0J1061 KoHMYeckue 6e3 mutuda KH-2-300-50;

ko101 MepHBIe [IM 2a-25-2 ¢ mpoOKoi;

ko061 MepHBIe [IM 2a-50-2 ¢ mpoOKoi;

ko101 MepHBIe [IM 28-100-2 ¢ mpoOKoii;

crakanbl xumuueckue 100 cm?, 200 cm?, 500 cm?;
IWIMHIPBI MEPHBIE CT. OCH 1-25-2;

BOPOHKHU CTEKJISTHHBIE;

MTUTIETKH;

puoOop SISl IEMOHCTPAIIMH 3aKOHA COXPAHEHHS MaCCHI;
JIEMOHCTPAIIMOHHBIE TITAKaThI:

«Tabnuma Meunaeneesay;

«IIpaBmia TexHUKH 0€30MACHOCTH B KAOMHETaX XUMUNY;
«O01ue cBeleHusl O TPYIIax YrieBOJI0POIOBY.

4.2 UndopmanmnonHoe odecrieyeHue 00y4eHus
Ilepeyennb y4eOHBIX M3JaHWH OCHOBHOW M [IONOJHHUTEJbHOH JuTeparypbl, UHTepHeT-
0B

OcHOBHBIE MCTOYHHNKH:

1.

I'muuka, H.JI. OGmas xumust [DnekTpoHHBIA pecypc]: yuebnoe mocooue / 'muuka H.JI. -

Mocksa: KuoPyc, 2020. - 749 c. - OBC «BOOK.RU» - Pexxum noctyna: https://book.ru/book/935925
I_[OHOJIHP[TC.HI)HLIC HUCTOYHUKMH:

2.

Epoxun, FO.M. Xumus misa npodeccuii U crienuaabHOCTeH TEXHUYECKOT0 U €CTeCTBEHHO-

HayuyHoro npoduieit: yueonuk / FO.M. Epoxun, U.b. KoBanesa. - MockBa: Akagemus, 2018. - 496 c.


https://book.ru/book/935925

5. KOHTPOJIb 1 OHEHKA PE3YJIbTATOB OBYYEHHUS 1 BOCIIMTAHUA 110

Pe3ysabTarhl 00y4eHsi 1 BOCIUTAHMS

MeToabl OLIECHKH

V1- onpenensiTh BaJIEHTHOCTb U CTEIEHb

YYEBHOM JINCIUTLJIMHE
Kpurepum oueHkn
OI_[eHKa «OTIIUNYHO» BBICTABJISICTCA
oOyuaromemMycsi, eciu OH TJIyOOKO H

OKHCJICHUS XUMHUYECKUX 3JIEMEHTOB, THUII
XUMHUYECKON CBSA3U B COCIMHEHUSX, 3apsi
WOHA,  IPOCTPAHCTBEHHOE  CTPOCHHE
MOJIEKYJI, TUIl KPUCTAJUTMUYECKOU PEIIETKH,
XapakTep cpeiapl B BOJHBIX pacTBOpax,
OKHUCIUTENh u BOCCTaHOBUTEb,
HaIlpaBJICHUE CMELICHUSI PAaBHOBECUS IOJ
BIIUSTHUEM Pa3IIUYHBIX (DAKTOPOB;

VY2 - xapakTepu3oBath S-, P-, 0-37eMeHTHI
no ux nonoxenuto B Ilepuonnueckon

cucreme JI.M. MeHnneneeBa; oOmme
XUMHUYECKHE CBOMCTBa METAJIJIOB,
HEMETAJIJIOB, OCHOBHBIX KJ14CCOB

HEOPraHUYECKUX COCIMHEHUI;

V3 - OOBICHATHL 3aBUCHMOCTH CBOWCTB
XUMHYECKOTO DJIEMEHTa U 00pa30oBaHHBIX

UM BeLIeCTB  OT  IOJOXEHHUA B
[Iepunoanueckoit cucreMe JN.
MenjeneeBa;  3aBUCHUMOCTb  CBOWCTB

HEOpPraHMYECKUX BEILECTB OT UX COCTaBa U
CTPOEHUS, NPHUPOLY XUMHUYECKOW CBS3H,
3aBUCHUMOCTb ~ CKOPOCTH  XMMHYECKOU
PEaKIMU OT PA3IUYHBIX (PAKTOPOB;

VY4- npoBoauTh pacueTsl MO0 XUMUYECKUM
(dbopMysaM U ypaBHEHUSIM peaKiyii;

V5-  ocylecTBIsATh  CaMOCTOSITEIbHBIN
IIOUCK  XMMHUYECKOM MHpopManmuu ¢
HCIIOJIb30BAHUEM PA3JIUYHbIX UCTOYHUKOB
(cripaBOYHBIX, HAy4yHBIX M  HayyHO-
MOMYJISIPHBIX ~ W3JIaHHWH, KOMITBIOTEPHBIX
06a3 JaHHBIX, pecypcoB MHTepHeTa);
UCII0JIb30BATh KOMIIBIOTEPHbBIE
TEXHOJIOTUU [UIl OO0paboTKM U Tepenadyu
XUMUYECKON uH(popMauu " ee
MPEJCTABICHNS B PA3IMYHBIX pOpMax;

Y6 - wucnonp3oBaTh NPUOOpPETEHHBIE
3HaHUSI M YMEHHUA B MPAKTUYECKOH
NESTEIbHOCTY U IOBCEJAHEBHOM KU3HU
JUIsA: OOBSACHEHMS XUMHUYECKUX SBIICHHM,
MPOUCXOJAIINX B TIpUpoae, ObITy U Ha
IIPOU3BOJICTBE; ONPEAEIECHUS XUMUUECKUX
MPEBPALICHU B pa3iIMuYHBIX YCIOBHUSIX U
OLICHKH MX MOCJEICTBUM;

IIPOYHO YCBOWJI IPOIPAMMHBIM MaTepHall
Kypca, HCUYEPIIBIBAIOLIE,
MMOCJIEOBATEIbHO, YETKO M JIOTHYECKHU
CTPOMHO €ro u3jaraeT, YyMEEeT TECHO
YBA3BIBATH  TEOPUI0  C  IPAKTHUKOM,
CBOOOJIHO CIIpaBJsieTCS C 3amadyamMu |
BOIIPOCAMH, HE 3aTPYIHSETCS C OTBETaMH
MIpY BUJIOU3MEHEHUU 3aJIlaHH, PABUIBLHO
O00OCHOBBIBAET  NIPUHATHIE  PELICHMUS,
BJIaJIC€T Pa3HOCTOPOHHUMH HaBbIKAMHU M
HpI/IeMaMI/I BBIITOJTHCHUA HpaKTI/I‘-IeCKI/IX
3aj1ad4;

OIlCHKA «XOpouIo» BBICTaBJISICTCS
oOyyaromemMycsi, €Clii OH TBEPJIO 3HAET
Marepual  Kypca, TpaMOTHO U IO
CyIIECTBY H3JIaraeT €ro, He JOIycCKas
C}’HIGCTBCHHI)IX HeTO‘IHOCTeﬁ B OTBCTC Ha
BOIIPOC, MPaBUIBLHO MPUMEHSIET
TGOPCTH‘ICCKI/IG ITOJIOKCHUA HpI/I pCIHeHI/II/I
MPAKTUYECKUX BOIIPOCOB U 3aj/1ay, BIaJACeT
H€O6XOI[I/IMI)IMI/I HaBbIKAMHN " HpI/IeMaMI/I
WX BBIIIOJIHEHUS

OILICHKA «yIIOBJIETBOPUTEIIHHO
BBICTABIIIETCS OOy4YalOIIEeMyCs, €Cld OH
UMECT 3HAHUSA TOJIBKO OCHOBHOI'O
Marepuana, HO HE YCBOWJI €ro JAeTallew,
JIOITYCKAeT HETOYHOCTH, HEAOCTATOYHO
MpaBUIbHBIE (POPMYITUPOBKH, HAPYIICHHUS
JIOTHYCCKOU MMOCJIEIOBATEILHOCTH B
W3JI0)KEHUU MPOrpaMMHOI0 MaTepuala,
HCIBITBIBAET 3aTpyaHEHUS npu
BBITIOJIHEHUU IIPAKTUYECKUX 3a/1ady;
OIICHKAa «HGy,I[OBJ'IGTBOpI/ITeJ'II)HO»
BBICTABIIIETCS OOydaromeMycsl, KOTOPBIH
HE 3HaeT 3HAYNTEIILHOU qJacTu
MIPOrPAMMHOI0  Marepuana, JIOIyCKaeT
CYLLIECTBEHHbIE OIIMOKHU, HEYBEPEHHO, C
OONIBIITNMU 3aTPyIHEHUSIMHU peraer
npaKTqucxne 3a1a4yu NN HEC
CIIPABJISIETCS ¢ HUMU CaMOCTOATENIBHO.

OkcnepTHas
OLIEHKa
JIEATEeIIbHOCTH
00ydJaronuxcst
IPU  BBITIOJTHEHUHT
n 3alIUTE
pe3yNIbTaTOB
MPAKTUYECKHUX
3aHATHM, OIpoca,
pe3yabTaTOB
BHEAYUTOPHOMU
CaMOCTOSATENLHOM
paboThI
oOyJaromuxcsi u
JIPYTHX BHJIOB
TEKYIIETro
KOHTPOJISI U T.II.

31- BaxkHeHIIMe XUMHYECKHE ITOHATHSI:
BEIIECTBO, XUMMYECKHUM DHJIEMEHT, aTOM,
MOJIEKYJIa, OTHOCUTEIbHBIE aTOMHasi |
MOJIEKYJIIpHAsl MaccChbl, MOH, aJUIOTPOIMS,

MN30TOIIbI, XUMHUYCCKas CBs3b,
QJICKTPOOTPUIATCIIBHOCTL, BaJICHTHOCTD,
CTCIICHb OKHUCJICHHUA, MOJIb, MOJIApHasd

macca, MOJ'ISIpHBIﬁ 00BeM I‘a3006p8.3HBIX
BCIICCTB, BCHICCTBA MOJICKYJISIDHOI'O M

Onenka «OTIUIHO» BBICTABIISIECTCSA
oOyuaromemycs, €clii OH TIIyOoko u
IIPOYHO YCBOWJI IPOIPAMMHBIA MaTepHall
Kypca, HCYEPIIBIBAOLIIE,
IIOCJIEIOBATEIIbHO, YETKO M JIOTUYECKH
CTPOMHO €ro M3J1aracr, yMeeT TECHO
YBA3BIBaTh  TEOPUIO C  IPAKTHUKOM,
CBOOOJTHO CHpaBisieTcss C 3aJadaMud U
BOIIPOCAMM, HE 3aTPYJHSETCS C OTBETAMU

OkcnepTHas
OLICHKA
JeSITeIbHOCTH
00y4Jarmuxcst
pu ompoce,
KOHTpOJIE
pe3yabTaToOB
BHEAYJUTOPHOU
CaMOCTOSATEIbHON
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HEMOJIEKYJISIPHOTO CTPOEHUS, PACTBOPBI,

AIEKTPOIUT u HE3JIEKTPOJIUT,
AIEKTPOJIUTHYECKAS JIECCOLIHAIIS,
OKHUCIIUTEID u BOCCTAaHOBHTEIIb,

OKHCJICHHE W BOCCTAHOBJIICHHE, TETUIOBOM
3 (deKT peakiuu, CKOPOCTh XUMHUYECKOU

peaxuuu, KaTajus, XUMHYECKOe
paBHOBECHE;
32 - CTpOCHMSI  OpPraHUYECKUX U

HEOPraHWYECKUX COCIUHEHUI;

33 - wiaccuuKaMipo W HOMEHKIJIATYPY
HEOPraHWYECKUX COCIMHEHUN;

IIPY BUJOU3MECHECHHUH 3aJJaHUM, IPABUIIBHO
O00OCHOBBIBACT  MPHUHATHIE  PELICHMS,
BJIAICET Pa3HOCTOPOHHHUMH HAaBBIKAMU H
IPUEMAMU  BBIIIOJHEHUS TMPAKTUUECKUX
3ajad4;

OLICHKA «XOPpOILIO» BBICTABJIAETCS
oOyuaromiemycs, €ciid OH TBEpPAO 3HAeT
MaTepuail  Kypca, TpamMOTHO U IO
CyLIECTBY H3JIaracT €ro, He JOIycKas
CYILLIECTBEHHBIX HETOYHOCTEH B OTBETE Ha
BOIIPOC, IIPaBUJIBHO IPUMEHSET
TEOPETUYECKUE TOJIOKEHUS IIPU PELIEHUN
IIPAKTUYECKUX BOIIPOCOB U 3a]1a4, BJIAJECET
HEOOXOJUMBIMU HaBbIKAMHM M IPHUEMAMHU
UX BBIIIOJIHEHUS;

OLICHKA «YZOBIIETBOPUTEIILHO
BBICTABIIIETCS O0ydYaroIeMycsi, €cild OH
UMEET  3HAaHUS  TOJbKO  OCHOBHOIO
MaTepuanga, HO HE YCBOWJ €ro AeTajei,
JIOIYCKAaeT HETOYHOCTH, HEIOCTATOYHO
paBUiIbHbIE (POPMYIUPOBKH, HAPYIICHUS
JIOTUYECKOW  TOCJIENOBATEIbHOCTH B
U3JI0O)KEHUU IIPOrpaMMHOIO MaTepuala,
UCIBITHIBACT 3aTpyIHEHUs npu
BBITIOJTHEHUH NTPAKTUYECKUX 33124,

OILICHKA «HEYAOBJIETBOPUTEIBLHO
BBICTABIIIETCS OOydaromeMycsi, KOTOPBIi
HE 3HaeT 3HAYNTCIILHOU qacTu
MPOrpaMMHOIO  MaTepualia, JIOIyCKaeT
CYLLIECTBEHHbIE OIIMOKHU, HEYBEPEHHO, C
OOJNBIIINMU 3aTpyAHEHUSIMU pelaer
HpaKTI/I‘-IeCKI/Ie 3a1a4u NN HC

CIIPAaBJICTCA C HUMH CaMOCTOATCIIbHO.

paboTsl

oOydJaromuxcst |

JIPYTHUX
TEKYILETro
KOHTPOJISI

BUIIOB
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6. AIATITAIIUSI PABOYEM ITPOT'PAMMBI IIPU OBYUEHUU MHBAJIUJOB U
JINL C O'PAHUYEHHBIMUA BO3MOXKHOCTSAMMU 310POBbSA

Ananranus padouedr mporpammbl AUcHUILIMHBL BJ[.07 Xumus mpoBOIUTCS TpH peaTn3aliu
aJanTUBHON 00pa30BaTEIBHON MPOrPAMMBI — IIPOTPAMMBbI MIOATOTOBKH CHEIHAIMCTOB CPETHETO 3BEHA
no crnenuasbHocTH 09.02.07 WHpOpManMOHHBIE CHCTEMBl W TNPOrPAaMMHPOBAHHE B IEIAX
obecrieueHus paBa WHBAJIUJIOB U JIUI[ C OTPAHUYCHHBIMH BO3MOKHOCTSIMU 37J0pPOBbS Ha MOJIyYCHUE
Mpo)eCCHOHAIBHOTO ~ 00pa30BaHUs, CO3JaHUS  HEOOXOAUMBIX JUIi  TIOJYYCHHS  CPEIHEro
npodecCHoHATLHOTO 00pa30BaHMs YCIOBHM, a TaKKe OOECIEeUeHUs TOCTIIKEHUS OO0YyJaroIIUMUCS
WHBAJIMJIAMH W JIMIIAMH C OIPAaHMYCHHBIMH BO3MOYKHOCTSIMHU 3JI0POBBSI Pe3yJbTaTOB (HOPMHUPOBAHMS
MPaKTUYECKOTO OIbITA.

Obopyoosanue nabopamopuu obweti xumuu O 0OVHAWUXCSA C  PA3TUYHLIMU  BUOAMU
02paHudenUs 300p08bs

OcHamienue Jsaboparopuu OOmIEH XUMHM JOJDKHO OTBEYaTh OCOOBIM 00pa30BaTEIbHBIM
NOTPEOHOCTSAM OOYyYaIOUMXCSd WHBAJIUAOB U JIML C OrPAaHUYCHHBIMU BO3MOXKHOCTSMHU 3/I0POBBS.
JlaGopatopus JobKHA OBITH OCHAIIEHa OOOPYAOBAaHHEM M YYEOHBIMH MECTaAMU C TEXHUYECKUMHU
cpeacTBaMu OOyueHus AJisi 00y4arouXCsl ¢ pa3IMYHbIMU BHJIaMU OTPAHUYEHHH 30POBbSL.

JIaboparopus, B KOTOpO# 00ydaroTCs JIHIa ¢ HAPYIICHUEM CIIyXa JOJKHA OBITh 000py0BaHa
pPaZMOKIACCOM, KOMIBIOTEPHON TEXHUKOH, ayJAHMOTEXHUKOW, BUACOTEXHUKOU, DIIEKTPOHHON IOCKOM,
MYJIbTUMEAUMHON CHCTEMOM.

Jna crnaboBumanmx oOydarolmuxcs B JIaDOpaTOPUU  IMPEAyCMATPUBAIOTCS POCMOTP
yIAJIEHHBIX 00BbEKTOB IPHU TIOMOIIH BHICOYBEIMIUTENCH IS YIAIEHHOTO TIPOCMOTpPA, UCIIOJIb30BAHNE
bpailieBckoli KOMITBIOTEPHOM TEXHHKH, DJIEKTPOHHBIX JYI, MPOrpaMM HEBU3YaIbHOI'O JOCTyMHa K
UHPOpPMALIHU, TEXHUYECKUX CPEJICTB MpUeMa-Tiepeadd yaeOHOH HHPOPMAITUH B JTOCTYITHBIX (popMax.

Jlyia o0yyarommxcsi ¢ HapyleHHEM OMOPHO-ABUTaTEIbHOIO ammapara J1adopaTopus A0KHA
OBITH 000pPYyIOBaHA MEPEABIKHOM PETYIUPYEMOM MApTOM.

BrlmieykasaHHoe OCHaIIeHHE YCTaHABIMBACTCS B JIAOOPATOPUH MPU HATUYUHU OOYYarOIIUXCS
10 aJanTUPOBaHHOW 00pa30BATENBHON NpPOrpaMMe C Y4YETOM HWMEIOIIErocs THMA HapyHICHUH
3JI0POBBS y 00yYarOIIerocs.

Hugppopmayuonnoe u memoouueckoe obecneuenue o0yuaruuxcs

JlocTyn K “”HPOPMALMOHHBIM U 6UOIHOrpadUUecKM pecypcaM T0JKeH ObITh PEACTaBIEH B
dopmax, ananTHPOBAHHBIX K OTPAaHHYCHHUSM 3JI0POBBS OOYYAarOIIMXCS WHBAJIUIOB M JIAI[ C
OTPaHUYEHHBIMU BO3MOXXHOCTSMU 3/JOPOBBS:

Jlist Tt ¢ HapyIIeHUsIMH 3peHus (He MEeHee OJTHOTO BUA):

- B Ie4aTHO! (opMe yBEIIMUEHHBIM HIPUPTOM;

- B (popMe 3EKTPOHHOTO IOKYMEHTA;

- B hopme aynnodaiina;

- B neyaTHoM ¢opMe Ha si3bike bpaiins.

Jlnist a1 ¢ HapyIIEHUsIMU CiTyXa:

- B leyatHou opme;

- B (hopMe 3JIEKTPOHHOTO JOKYMEHTA.

Jyist v1n ¢ HapyIIEHUSIMH OTIOPHO-JIBUTATEIHHOTO amnmapara (He MEHee OJTHOTO BHJIA):

- B IeYaTHOM opme;

- B (popme 3IeKTPOHHOTO IOKYMEHTA;

- B (hopMme ayanodaiina.

Jlist Ui ¢ HEpBHO-TICUXWYECKMMHU HapyHICHUSIMH (pacCTPOHCTBO ayTHUYECKOTO CIIEKTpa,
HapylIeHHe ICUXUYECKOro pa3BUTHs) (He MEHee OJJHOTO BUIA):

- CTIOJIb30BAHNE TEKCTA C MILTIOCTPAIIUSIMH,

- MyJIbTUMEIUITHbIE MaTepUaIIbI.

Bo Bpems caMocCTOSITENbHOH TIOATOTOBKM OOydarommecs WHBAIMABI W JIHIOA C
OTpaHUYEHHBIMU BO3MOXKHOCTSMH 3/J0POBbS JOJKHBI OBITH 0OecrieueHbl 10CTyNoM K cetu MHTepHeT.

Dopmbl U MemMOObl KOHMPOA U OYEHKU Pe3VIbmamos 00yyeHus
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[Tpumensiemble pu peanuzanuu padodeit nporpammsl guctuminabl B/1.07 Xumus dopmsl u
METO/bI KOHTPOJIS IPOBOJATCS C YYETOM OTPaHUUYCHUS 310POBbs 00yYaIOLIUXCSL.

[Menpr0 TEKylIEro KOHTPOJS SBISAETCA CBOCBPEMEHHOE BBIABICHHME 3aTPyJHEHUH U
OTCTaBaHMs 00yYaIOLIErocs ¢ OrPaHUYEHHBIMU BO3MOYKHOCTSIMU 3/10pPOBbSI 1 BHECEHHE KOPPEKTUBOB B
y4€OHYIO J1€ATENbHOCTD.

dopma HPOMEKYTOYHOM AaTTeCTAaMM YCTAHABIMBACTCA C YYE€TOM HMHIUBUIYaJIbHBIX
NCUXO(PHU3MUECKUX OCOOCHHOCTEH  OOyYalomMXCs HMHBAIWAOB M JHUI C OTPAaHUYCHHBIMHU
BO3MOXHOCTSIMHM 370pOBbsl (YCTHO, IMMCBMEHHO Ha Oymare, MUCbMEHHO Ha KOMIIbIOTEpE, B (opMme
TECTUPOBAHUSA U T.IL.).

IIpu mpoBeneHNN NPOMEXKYTOUHON aTTecTalMM OOydaroleMycs MpeloCTaBIseTCs BpeMs Ha
IOJIFOTOBKY K OTBETY, YBEJIIMYEHHOE HE 0o0Jjiee YeM B TPU pa3a, YCTAHOBIEHHOI'O NIl MOATOTOBKU K
OTBETY 00yUaroIIUMCs, HE UMEIOLUM OIPaHUUYEHUN B COCTOSHUM 3/10POBbSL.
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7. JUCT BHECEHHBIX U3BMEHEHUI

JlomosiHeHns1 M U3MeHeHHsI B padoueii mporpamMmme

HA / yueOHbIi roj

B pab6ouyro nporpammy b/1.07 Xumust
no cneruanbHocTr 09.02.07 MHbOopMaIimoHHbIe CHCTEMBI M IPOTPaMMHUPOBAHHE

BHOCATCA CICAYIOIHNE NOIMOJIHEHUA U U3MCHCHUA !

JloTmoJIHEHUS M U3MEHEHHUS BHEC P.H. ITanem
(moamnuce)

Pabouas nporpamMmMa nepecMoTpeHa 1 0JJo0OpeHa Ha 3acelaHuu NPeIMETHOH (LIMKIOBOI) KOMHCCUU
0O0I1eCTBEHHOI'O MMUTAHUS U TOBAPOBEACHUS

« » 20 T.

IIpencenarens npeaMeTHON

(LIMKIJIOBOIT) KOMUCCUU P.H. [Tanem
(moxnuce)
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