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1. HOSACHUTEJBHASA 3AIIUCKA
PABOYEN NPOI'PAMMBI OBHIEOBPA30BATEJIBHOM
YYEBHOM JUCHUIIJIMHBI XUMU A

1.1. Ob6aacT, nNpUMeHEHHMs TMPOrPaMMBbl: peau3alus CpPeIHEro OOIIero
obpazoBanus B nipeenax [MIICC3 o cnenumansHocTsIM 09.02.06 CeteBoe U CUCTEMHOE
anmunuctpupoBanue, 10.02.04 OoOecneyenne HHPOPMAIIMOHHON O€30MaCHOCTH
TEJICKOMMYHUKAIIMOHHBIX ~ cucTteM, 13.02.11 TexHuyeckas  OKCIUTyaTalus W
oOCITy)KMBaHUE DJIEKTPUUYCCKOTO M  DIECKTPOMEXAHHYECKOro o0opymoBanus (10
OTpacisiM) B COOTBETCTBHM C MPUMEPHOU MPOrpamMMoOi, C y4€TOM TEXHOJOTHYECKOTO
pouIIst MOTy4aeMoro mpodeccuoHaIbHOTO 00pa30BaHMUs.

[Iporpamma paspaborana Ha ocHoBe TpeboBanuit dI'OC cpennero oOuero
oOpa3oBaHusl, PEIBABIAEMBbIX K CTPYKTYpE, COJEPKAHUIO M pPe3yJibTaTaM OCBOCHMSI
y4eOHON TUCITUTIINHBI « XUMHS», B COOTBETCTBHH ¢ PEKOMEHIAIIMSAMHI 10 OpPTaHU3aIuN
MOJIyYeHHUsS] CpPEeHEro oOIero oOpa3oBaHUsl B Mpejenax OCBOEHHUS 00pa3oBaTEIbHBIX
IporpamMM cpeaHero mpodeccuoHalbHOrO 00pa3oBaHUs Ha 0a3e OCHOBHOTO OOIIETO
oOpazoBaHMsi ¢  ydyeTroM  TpeOOBaHM  (enepaibHbIX  TOCYAAPCTBEHHBIX
o0pa3oBaTeNbHBIX CTAHJAPTOB M MOJy4aeMol mnpodeccud WU CHENUaIbHOCTH
cpeaHero npoheccuoHAIbHOTO 00pa30BaHus.

Copaepxkanrue TpPOrpaMMbl «XUMUS» HAMPABICHO Ha JIOCTMDKCHHE CISTYIOIINX
LeJeu:

o dbopMupoBaHre y OOyYarOmUXCS yMEHHUS OIICHWBATh 3HAYMMOCTH
XUMHUYECKOTO 3HAHUS JIJIST KAKIOTO YeTIOBEKa,

o dbopMupoBaHre y 00YyYarOUIUXCsl IEJIOCTHOTO TMPEJCTABICHUS O MHUPE U
pOJIM XUMHUU B CO3JJaHUM COBPEMEHHOM €CTECTBEHHOHAYYHON KapTUHBI MUPA; YMEHUS

OOBSACHATh OOBEKTHI M TMPOLIECCHl OKpY)KArOUIEH IeWCTBUTENBbHOCTH: MPUPOIHOM,

COLUAIBHOM, KYJbTYPHOU, TEXHUYECKON CPENbl, — HUCIIOIB3Ys ISl 3TOI0 XUMUYECKUE
3HAHUS;
o pa3BuUTHE y OOydYalOIMXCd YMEHHUM pa3iuyaTh (aKThl W OICHKH,

CpaBHUBATb OHLCHOYHLBIC BbLIBOJbI, BUJACTb HX CBA3b C KPUTCPHUAMH OLCHOK M CBA3b



KPUTEPHUEB C OMPEACIICHHON CUCTEMOU IEHHOCTeH, (GOpMyIrpoBaTh U 0OOCHOBBHIBATH
COOCTBEHHYIO MO3UITHIO;

o npuoOpeTeHre O0O0y4arolMMUCS ONbITa Pa3HOOOPa3HON NEeATEeNbHOCTH,
MO3HAHUS U CAaMOIIO3HAHMS; KIIFOUEBBIX HABBIKOB, UMEIOIINX YHUBEPCAIBHOE 3HAUCHHE
JUTSL  Pa3iMYHBIX BUIOB JCATEIHHOCTH (HABBIKOB PEIICHHUS] TPOOIEM, TPHHSITHS
pelIeHu, ToucKa, aHainu3a U 00paboTku MH(POPMALIMU, KOMMYHUKATUBHBIX HABBIKOB,
HaBBIKOB H3MEPEHUMN, COTPYJHHUYECTBA, O€30MACHOrO OOpallleHUs C BEIIECTBAMU B
TTOBCETHEBHOM KU3HU).

B pabodyro mnporpaMmy BKJIIOYEHO COJIepKaHHE, HANpaBJICHHOE Ha
dbopMupoBaHHE Y CTYJICHTOB KOMIICTCHIIMH, HEOOXOJAMMBIX [l KaueCTBEHHOIO
OCBOCHHS C TIOJIYYEHHEM CPEIHEro OOIIero oOpa3oBaHUSs; MPOTpaMMbl MOJITOTOBKH
crenuauctToB cpennero 3seHa (IIICC3).

Pabouass mporpamMmma y4eOHOM MAMCHMIUIMHBI «XUMUS» BKIIOYaeT B CeOs:
nabopaTopHblE H MpaKTHUYeCKHe paboThl, COJEpKaHHe Y4eOHOro Marepualia,
MOCJIEAOBATEILHOCTh €r0 M3YyYEHUS, paclpeqeseHue Y4eOHbIX 4YacoB, TEMaTHKY
pedepaToB yUUTHIBAsI TEXHUUECKUI MPOGUITH 00YHarOIINXCS.

JlaGoparopubie 3ansaTHs Noel,Ne2 No6,Ne7 No8 NeQ mpoBoasATCS WHAMBUIYATHHO
CTyJI€HTaMU, MPU HAJTUYUU HEOOXO0IMMOTro 000pyI0BaHUS U pEakTUBOB. Bce ocTanbHbie

MPOBOJIATCA KaK JEMOHCTpAIUA - BUPTYaIbHO, JINOO MPEerogaBaTesieM.

1.2. O0mas xapakTepucTUKa y4e0HO! JUCUUIINHbBI

XuMHSIT — 3TO HayKa O BEIIECTBaX, WX COCTAaBE W CTPOCHWH, CBOWCTBAX M
MpPEBpAIICHUIX, 3HAYEHWW XHMHYECKUX BEIIECTB, MaTEpPHAJIOB U TPOIECCOB B
MPaKTUYECKOMN ACSITEIBHOCTH YEIIOBEKA.

Conepxxanue  0011€00pa30BaTeIbHOM  Yy4EOHOM — MUCHUIUIMHBI  «XUMUSD
HaIpaBJICHO HAa YCBOCHHE OOYYaIOIIMMHKCS OCHOBHBIX TOHSTHH, 3aKOHOB M TEOPHUI
XUMUH; OBJIQJICHUE YMCHUSMH HaOOaTh XHWMHYCCKUE SIBJICHHS, IPOBOIUTH
XUMUYECKUN DKCIIEPUMEHT, MPOU3BOJIUTH PAcUeThl Ha OCHOBE XUMUYECKHUX (OPMYI

BEIIECTB U YPABHEHUN XUMUYECKUX PEAKIUN.



B mpouecce m3ydeHuss XuMuu y OOy4aronIuXcsi pa3BUBAIOTCS TO3HABATENbHBIC
MHTEPEChl W WHTEJUIEKTYaJIbHbIE CIOCOOHOCTH, IMOTPEOHOCTH B CaMOCTOSITEIIBHOM
OpUOOpEeTEeHHs] 3HAHUM [0 XMMHUHM B COOTBETCTBUU C BO3HMKAIOIIMMM KU3HEHHBIMU
npoOiieMaMy, BOCHIHTHIBAETCS O€peXKHOE OTHOIIEHUS K MPHUPOJAE, MOHHUMAaHHE
3JI0pOBOr0 00pa3a KU3HH, HEOOXOIMMOCTH MPEAYNPEKICHUS SBICHUMN, HAHOCSIIMX
Bpel 340pOBbI0 U OKpyXkarouieil cpene. OHM OCBauMBalOT IPUEMBI TPAMOTHOTO,
0€30MMacHOr0 UCMOJIB30BAHUSI XMMHUYECKUX BELIECTB U MAaTEpUaJOB, MPUMEHSIEMBIX B
OBITY, CEJIbCKOM XO35IIICTBE U Ha IPOU3BOICTBE.

B paboueit mporpamme 001meo0pa3oBaTebHON YICOHON MUCIUTLINHE « XHMUSD)
TEOPETUYECKHE BOMPOCH MAKCHMAaJIbHO CMEMICHBl K HAaYaly W3YYCHUS IUCIUTUINHEI,
T.K. MOCIEAYIOMNNA (aKkTUUECKHI MaTepuan paccMaTpUBalCs Ha OCHOBE M3YyUCHHBIX
TEOPUH.

Peanuszanus JeAyKTHBHOTO TMOAXOAAa K M3YYEHUIO XUMHUHU CIIOCOOCTBYET
Pa3BUTHUIO TAKUX JIOTUYECKUX ONEpaliii MBIIIJICHUS, KaK aHAJIU3 U CUHTE3, 0000111eHne
¥ KOHKpETHU3AaIlHsl, CpaBHEHHUE U aHAIOTHS, CUCTEMAaTH3aIlHsl U KiIacCUpUKALUA U Jp.

B paGoueii nmporpamMmMe o011e00pa3oBaTeIbHON yUeOHONW AUCHUIIIUHBL « XUMUSD)
YUHUTBIBAIOTCS OCOOEHHOCTH TEXHOJOTMYECKOro mnpoduis. OTO OTPaXeHO B
COJIepKaHUU 00YUYEeHHMsI, KOJINYECTBE YacOB, BBIACIIIEMbIX Ha U3yUYE€HUE OTACIbHBIX TEM
MporpamMMbl, TJIYOMHE UX OCBOCHHUA OOYyYalolUMUCI, O0bEeME |  XapakTepe
MPaKTUYECKUX 3aHSITHM, BUIaX BHEAYAUTOPHOM CAaMOCTOSTENbHOU PabOThI CTYAEHTOB.

Crnenu¢uka  uU3ydyeHUs  XMMHM  T[Pd  OBJAJCHUM  CHEHAIbHOCTEH
TEXHOJIOTMUECKOro mnpo¢uis oTpaxeHa B Kaxaod Tteme pazaena «CopepkaHue
y4eOHOM IuCUUILTUHBDY B pyOpuke «lIpodunbHbie M mpodecCHOHATBHO 3HAYUMBbIE
AJIIEMEHTHI COJIEpP)KaHUs». ITOT KOMIIOHEHT pealu3yercs Mpu HHIMBUIYaJbHOU
CaMOCTOATENIbHOM pabore oOyvarouuxcst (HamucaHuu pedepaToB, MOATOTOBKE
COOOIICHMI, 3aluTe TMPOEKTOB), B Tpolecce ydeOHON NEeATeNTbHOCTH  TOJ
PYKOBOJCTBOM IpenojaBaTesisi (BBIIOJIHEHUH XHMHYECKOTO HJKCIEpUMEHTa —
71a00paTOPHBIX OMBITOB M MPAKTUYECKUX PaOOT, peIICHUH MPAKTUKO-OPUEHTUPOBAHHBIX

pacueTHBIX 3a7a4 U T. 1.).



B npouecce wu3yyeHHsT XUMHHM TEOPETUUYECKUE CBEIACHHS JOTIOJHSIOTCA
JEMOHCTPAIUSIMH,  JIAOOPATOPHBIMA ~ OMNBITAMH W MPAKTHYCCKUMHU  3aHITHSIMHU.
3HAUUTENBPHOE MECTO OTBOAUTCA XHMHYECKOMY OJKCHEepUMEHTy. OH OTKpBIBacT
BO3MOXKHOCTh (DOPMHPOBATh y OOYyYaIONIUXCS CHEIUaIbHbIC MPEIMETHBIC YMEHUS:
paboTatb C BEHIECTBAMHU, BBIMOJHATH MPOCTHIE XHWMHUYECKHE OMBITH, YYUTh
0e30MacHOMY M 3KOJIOTMUECKH TPaMOTHOMY OOpAIlIEHUIO C BEIIECTBAMH, MaTepUalaMu

U TIpOIeCcCaMU B OBITY U Ha MIPOU3BOJICTBE.

1.3. Mecro aucuumiunbl B cTpykrype OIIOII: yueOnas aucuuminHa
«XuMus» SBISETCS COCTABHOM YacThlO 00sA3aTEIBLHOM MNpPEeIMETHOW 00JacTu
«EctectBennsie Hayku» OI'OC cpennero o61iero oopazoBaHusl.

B mpodeccrnonanbHbix 00pa30BaTENbHBIX OpraHU3ALMIX ydyeOHas JMCLMILIMHA
«Xumus» uzydaercsa B oOuieoopasoparenbHoM nukiie yueoHnoro miada OIIOII CITO na
0a3e OCHOBHOTO 0O1Iero o0pa3oBaHUs C MOJYYEHHEM CPEIHEro O0IIero oOpa3oBaHUs
(ITICC3).

B yueOnbix mnanax [ITICC3 yueOHas mucuuruimHa « XUMHS» BXOIUT B COCTaB
o01mux o0ueo0pa3oBaTeabHbIX YUEOHBIX AUCIUIUIMH, (POPMUPYEMBIX U3 00s3aTEIbHBIX
npeameTHbix obnacteit ®I'OC cpeanero oOmiero obpazoBaHus, IS CHEIMATBHOCTEN

CIIO TexHOJIOTHYECKOTO MPOdUIIS.

1.4. Pe3yabTaThl 0CBOCHUS 00111€00pa30BaTeIbHOM Y4eOHOMH TMCUUIIIIMHBI —

OcBoeHue cojiepkanus 00111e00pazoBaTeIbHON YUeOHON TUCIUIUTMHBL « XUMUSD,
00ecreynBaeT JOCTHKEHHUE CTYICHTaMH CIIEYIOIINX PE3yIbTaTOB:

JUYHOCMHBIX:

o YYBCTBO FOPJIOCTU U YBOXKEHUS K UCTOPUU U IOCTHIKEHUSIM OTEYECTBEHHOM
XUMHUYECKOW HayKW; XUMHYECKHM TpaMOTHOE TOBeJeHHEe B MpodhecCUOHATBHON
JESATETHLHOCTH U B OBITY MPHU 0OpaIeHuH ¢ XMMHYECKIMU BEIIECTBAMHU, MaTepUaIaMu

POIIECCAMU;



o TOTOBHOCTH K MPOJIOJDKEHUIO 00pa30BaHUs U MOBBIIIEHUS KBATU(UKAIIUY B
n30paHHON TPO(HECCHOHATBFHONW JEATENBHOCTH M OOBEKTUBHOE OCO3HAHUE POJIU
XUMUYECKUX KOMIIETEHIIUN B 9TOM;

J YMEHHUE HCIIOIb30BaTh JTOCTHKCHHUS COBPEMEHHOM XMMHUYECKOM HAyKU H
XUMUYECKUX TEXHOJIOTMM [UIsl TOBBIIIEHUS COOCTBEHHOI'O HWHTEUIEKTYaJIbHOIO
pa3BUTHUS B BEIOpaHHON IPO(ECCUOHATIBHON JESATENbHOCTH;

MemanpeomMemHmvix:

o WCIIOJIb30BAHUE PA3IUYHBIX BHJIOB I[I03HABATENBHOW JEATEIBHOCTH U
OCHOBHBIX HHTEJUIEKTyaJIbHbIX oOllepaluil (MOCTAaHOBKHM 3a1adud, (OpMYJIUPOBAHUS
TUIOTE3, aHaju3a U CHHTE3a, CPAaBHEHUS, 00OOIIEHUs, CUCTEMaTU3alluy, BbBISBICHMUS
MIPUYUHHO-CJIEICTBEHHBIX CBSI3€H, MOKUCKA aHAJOroB, (POPMYJIUPOBAHUS BBIBOJIOB) IS
pelIeHUs IIOCTaBICHHOW 3a/ayd, IIPUMEHEHUE OCHOBHBIX METOJIOB IO3HAHUS
(HaOmrolleHUs, HAYYHOTO OSKCIEpPUMEHTa) Uil HW3Y4YEHUS Ppa3IMYHbIX CTOPOH
XUMUYECKUX OOBEKTOB U TPOLECCOB, € KOTOPHIMU BO3HUKAET HEOOXOJIUMOCTh
CTAJIKUBAThCS B MPO(ECCUOHAIBHON cdepe;

o UCIIOJIb30BAHUE PA3IMYHBIX HMCTOYHUKOB JJIA MOJYYEHUS XUMHUYECKOU
uH(pOpManuy, YMEHUE OLEHUTh €€ JOCTOBEPHOCTh JUIsl JOCTHXKEHHSI XOPOIIUX
pe3yJIbTaTOB B MPOQECCHOHANTBHOM cdepe;

npeoOMemHbIX:

. dbopMupoBaHUE MPEACTABICHUN O MECTE XMMHUHM B COBPEMEHHON Hay4HOM
KapTUHE MMpa; MOHMMAHHE POJIM XHUMUU B (HOPMHUPOBAHHM Kpyrozopa u
(YHKLIHMOHAJIBLHOW TPaMOTHOCTH YeJIOBEKA JIJIsl PEIICHUs] MPAKTUYECKUX 3a/1a4;

o BJIaJICHUE OCHOBOIIOJIATAIOIIMMHA XWMHWYECKHUMHU TOHSATHSMH, TEOPHIMH,
3aKOHAMM M 3aKOHOMEPHOCTSIMH;  YBEPEHHOE  IOJb30BAHHE  XUMHUYECKOHN
TEPMHUHOJIOTUEN U CUMBOJIUKOM;

o BJIa/ICHUE OCHOBHBIMU METOJaMHU HAyYHOT'O MO3HAHUS, UCIOJIb3YEMbIMU B
XUMHH: HaONIOIGHUEM, OIMCAaHUEeM, HW3MEpPEHUEM, OKCIIEPUMEHTOM; yMEHHE

O6pa6aTBIBaTB, OOBSICHATH pPE3YIbTAaTbl MPOBCACHHLIX OIIBITOB MW [ACJIATb BBIBOABI;



TOTOBHOCTH ¥ CIIOCOOHOCTh MPUMEHSITh METOIbI TIO3HAHUS TIPH PEIICHUU PAKTUICCKUX
3az1ay;

o c(OPMUPOBAHHOCTh YMEHHUS JaBaTh KOJMYECTBEHHBIE OIEHKU W
IPOU3BOJIUTH PACUYETHI [0 XUMUUYECKUM (HOpMysaM U YpaBHEHUSM;

o BJIQJICHUE TMpPAaBUJIAMU TEXHUKU OE30MACHOCTH TMPU HCMOJb30BAHUU
XUMHUYECKUX BEIIECTB;

o c(hOpMHUPOBAHHOCTH COOCTBEHHOM MO3UIIMU O OTHOIICHUIO K XUMUYECKOM

uH(pOpMaInH, MOTy4aeMON U3 Pa3HbIX HICTOYHHUKOB.

B pe3ynbTaTe 0CBOCHHUS TUCHUTIIUHBI 00YYaIOIIUNACS TOJDKEH 3HATh:

. pOJib XMMHH B €CTECTBO3HAHUM, €€ CBSI3b C JPYTMMH €CTECTBEHHBIMH
HayKaMHM, 3HAY€HUE B KU3HU COBPEMEHHOI'O 00IIECTBA;

. BOKHEHIINE XUMHUYECKHUE TIOHSATHUSA: BEIIECTBO, XUMHUYECKUN 3JIEMEHT,
aToOM, MOJIEKYJIa, Macca aTOMOB M MOJIEKYJI, MOH, pPaJuKaJl, AJUIOTPOIIHS, HYKJICOTUIbI U
u30TONBI, S-, P-, d-, f- opOuTanm, XuMuYeckas CBA3b, 3JICKTPOOTPUIATECIHHOCTD,
BAJICHTHOCTh, CTENEHb OKHUCJIEHUSA, THOpUIU3alus OpOUTalie, MPOCTPAHCTBEHHOE
CTpOEHHE MOJEKyJd, MOJIb, MOJSpHas Macca, MOJSPHBIM 00beM, BellecTBa
MOJIEKYJISIDHOTO W HEMOJIEKYJSIPHOIO  CTPOEHUSA, KOMIUIEKCHBbIE COEOUHEHUS,
JIVCTIEPCHBIE CHCTEMbI, WMCTHHHBIE PACTBOPBI, JJEKTPOJUTHUYECKAs IUCCOLUALINA,
KHCJIOTHO-OCHOBHBIE pEAKIMU B BOAHBIX pacTBOpPAX, THUAPOJIA3, OKHUCICHUE U
BOCCTAHOBJICHUE, 3JIEKTPOJIM3, CKOPOCTh XMMHUUYECKOW PEAKIIMH, MEXAHU3M pPEaKIuu,
KaTaiau3, TeroBON 3¢h(eKT peakiuu, SHTAIbIUS, TEIMJI0Ta 00pa30BaHMS, IHTPOIHUS,
TeIIoTa 00pa30oBaHus, SHTPOMHMS, XUMHUYECKOE PaBHOBECHE, KOHCTaHTA, YIJIEPOIHBIN
ckeyieT, (DyHKIMOHAJIbHAsl TpyINa, TOMOJIOTHUS ,CTPYKTYpHass M MPOCTPaHCTBEHHas
M30MEpHsI, OCHOBHBIE THUIIbI PEAKIIUM B HEOPTAHUYECKON U OPTAHUYECKON XUMHUU;

. OCHOBHBIE 3aKOHBl XHUMHH: 3aKOH COXPAaHEHHUS MacChl BEIIECTBA,
MEPUOANYECKHUI 3aKOH, 3aKOH MOCTOSHCTBA COCTaBa, 3aKOH ABoraapo, 3akoH l'ecca,
3aKOH JEHUCTBYIONIMX MacC B KHHETUKE U TEPMOJIMHAMUKE;

. OCHOBHBIE TEOPUU XUMHUHU: CTPOCHHUS aTOMa, XHMHUYECKOW CBSI3H,

BHCKTpOJIHTI/I‘leCKOﬁ Jucconuranmnmy, KHUCIOT H OCHOBaHI/If/‘I, CTpOCHHUA OPraHUYCCKUX
9



COeIMHEHUN (BKJIIOYAsi CTEPEOXHMHIO), XHUMHUYECKYI) KHHETHUKY M XUMHUYECKYIO
TEPMOJIMHAMUKY;

. KJIacCU(pUKAIIMI0 M HOMEHKIATYPY HEOPraHWYECKHMX M OpPTaHUYECKHUX
COCJIMHECHUI;

. MIPUPOJIHBIC HCTOYHUKH YTJIEBOAOPOIOB U CIIOCOOBI UX TIEPepabOTKH;

. BEIIIECTBA M MAaTEpHUaibl, IMIMUPOKO HCIOJb3YEMbIE B MPAKTUKE: OCHOBHBIC
METAJIbI U CIUIaBbl, rpaduT, KBapl, CTEKIO, LIEMEHT, MHUHEpaJbHble yA0OpeHus,
MUHEpaJIbHbIe W OPraHUYeCKHUEe KHCJIOTHI, IIEJI0YH, aMMHAaK, YIJIEBOAOPOIbI, (PeHoII,
aQHWJIMH, METAHOJI, dTAHOJI, STUJICHTIINKOJIb, TJIMICPUH, (POopMaIbAeTHI, aleTaabIeTH/I,
aleToH, TJIIOKO3a, caxapo3a, Kpaxmayi, KJIeT4aTka, aMHUHOKHUCJIOThI, O€JKH,

HCKYCCTBCHHBIC BOJIOKHA, KaYYYKH, IIJTACTMACCHI, JKUPbI, MblJIa 1 MOIOIIIHUC CPCACTBA.

B PE3YIIbTAaTC OCBOCHUA JUCHUILINHBI o6ytmro1um¥10;1 JOJDKCH YMCTh!:

. Ha3bIBaTh HM3YYEHHBIE BEIIECTBA MO "TPUBHUAIBHOW"' M MEXKIyHApPOIHOU
HOMEHKJIaTypaM;
. ONPENEIIATh: BAJICHTHOCTh U CTENEHb OKUCJIEHUS XUMHYECKUX AJIEMEHTOB,

3apsii MOHA, TUN XWMHYECKOW CBSI3U, MPOCTPAHCTBEHHOE CTPOEHUE MOJICKYJ, THII
KPUCTAJITMYECKON PEIIETKH, XapaKTep Cpeabl B BOJHBIX PACTBOPAX, OKUCIUTEIbL U
BOCCTAHOBUTEJIb, HAIPABJICHUE CMEIICHUS PABHOBECHUS IOJ BIMSHHUEM Pa3IAYHBIX
(hakTOpOB, U30MEPHI U TOMOJIOTH, MPUHAJJICHKHOCTh BEIIECTB K Pa3IMYHbIM KjaccaM
OPTraHUYECKUX COCIMHEHUM, XapaKTep B3aUMHOIO BJIUSHUS aTOMOB B MOJIEKYJIaX, THITbI
peaKkuui B HEOPraHM4YECKOW U OPraHUYECKON XUMHH;

. XapakTepu3oBaTh: s-, p-, d-, f- 2JIEMEHTBI MO HX TMOJOXKCHHIO B
nepuoandeckor cucteme .M. MenaeneeBa; o0ime XUMHUECKHE CBOMCTBA METAJIIOB,
HEMETaJJIOB, OCHOBHBIX KJIAaCCOB HEOPTraHWYECKUX COCJAMHEHUMN; CTPOCHHE U CBOMCTBA
OpTaHUYECKUX COCIMHEHHH (YTJIEBOJOPOJOB, CHHUPTOB, (DEHOJOB, aIbIETUIAOB W
KETOHOB, KAPOOHOBBIX KUCJIOT, aMUHOB, aMUHOKHUCIIOT U yTJIIEBOIOB);

. OOBSICHSATh:  3aBUCUMOCTh ~ CBOMCTB  XHMHMYECKOTO  JJIEMEHTa U
00pa30BaHHBIX MM BEIIECTB OT TMOJOXEHUS B mepuoaudeckoit cucreme J[.U.

MGH,I[CJIeeBa; 3aBUCHMOCTb CBOMCTB HCOPraHNM4YCCKUX BCHICCTB OT HX COCTaBa H
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CTPOGHHUS, TPHUPOAY U CIOCOOBI O0pa30BaHUS XUMHYECKOW CBSI3U; 3aBHUCHUMOCTH
CKOPOCTH XUMHUYECKOW PEaKIMK OT Pa3IMIHbIX (DAKTOPOB, PEAKITMOHHONW CITOCOOHOCTH
OpTraHUYECKUX COCTMHEHUN OT CTPOCHHS UX MOJICKYJI;

. BBIMIOJIHATh XUMUUYECKUU HKCIEPUMEHT I0: PACIO3HABAHUIO BAXKHEHUIIMX
HEOPraHMYECKUX M OpPraHWYECKUX BEIIECTB; IMOJYUYCHUI0O KOHKPETHBIX BEIICCTB,
OTHOCSIIIUXCS K U3YYCHHBIM KJIacCaM COCTMHECHUI;

. MIPOBOJIUTH PACUETHI IO XUMUYECKUM (POpMyJIaM 1 ypaBHEHUSIM PEaKIINA;

. OCYILIECTBIIATh CAMOCTOSITEIBHBIM IMOMCK XUMHUYECKOM HWH(poOpMamuu ¢
WCIIOJB30BAaHUEM PAa3JIMYHBIX HCTOYHUKOB (CIPABOYHBIX, W HAYYHBIX U HAy4HO-
MOMYJISIPHBIX U3IaHUHN, KOMITBIOTEPHBIX 0a3 JaHHBIX, PECYPCOB HHTEPHETA);

. HCII0JIb30BaTh KOMITBIOTEPHBIC TEXHOJIOTHU JUIsi 0O0pabOTKM M Tepenadu
nHpopMaluu U €€ TMPEJCTaBICHUE B Ppa3NUyHbIX (opMax; HCIOJb30BAHUE
MIPUOOPETCHHBIX 3HAHUM M YMEHUM B MPAKTUUYCCKOU JESITEIHBHOCTH W IOBCEIHEBHOMU
JKU3HH JUIS:

. MMOHUMAHUSl TJI00AJBHBIX MPOOJIEM, COCTOSIIIMX TEpe] YEIOBEUECTBOM:

9KOJOTHYCCKHUX, OHCPICTUICCKUX U CBIPLCBBIX;

. OOBACHEHHS] XUMUYECKUX SBJICHUM, IPOUCXOAIINX B IPUPOAE, OBITY U Ha
IIPOU3BOJICTBE;

. JKOJIOTMYECKU I'PAMOTHOTO ITOBEICHHUS B OKPYKAIOLIEN CPELE;

. OLIEHKM BJIMSHHAS XHWMHYECKOIO 3arpsA3HEHHs] OKPYKAIOIIEH Cpeabl Ha

OpraHu3M YCJIOBCKA U APYIUC )KUBBIC OPIraHU3MBI;

. Oe3nomacTHOM pabOThl € BEIIECTBAMH B JIabopaTtopuu, OBITY W Ha
MIPOM3BOICTBE;
. OTpe/eNieHUus] BO3MOXKHOCTH TPOTEKaHHUsI XWMUYECKUX TMpEBpallleHuil B

Pa3JINYHBIX YCJIOBHAX U OICHKU UX HOCJ'ICI[CTBHfI;

. pacrio3HaHue U WASHTU(PUKAITUN BaXKHEHIIINX BEIICCTB U MAaTEPHAJIOB;
. OLICHKM Ka4eCTBa ITUTHEBOW BOABI U OTACIIbHBIX MUILIEBBIX MPOTYKTOB;
. KPUTHUYECKON  OIIEHKM JOCTOBEPHOCTH XUMHUYECKOM HWHGOpMaIUH,

MOCTYIAIOWIEN U3 Pa3HBIX UCTOYHHUKOB.
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B pabouyro mporpaMmy BKJIIOYEHO COJEpKaHWE, HANpPABJICHHOE HA
dbopMHpOBaHHE Yy CTYACHTOB OOHMMX © TPO(ECCHOHATBHBIX  KOMIICTCHIIHH,
HeoOXoauMbIX i1 KadecTBeHHOTo ocBoeHud IIIICC3 mo cnenmansHOcTsIM 09.02.06
CereBoe u cuctemHoe agmuHuctpupoBanue, 10.02.04 Obecneuenre HHPOPMAITIOHHOM
0€30IaCHOCTH TEJIEKOMMYHHUKAITMOHHBIX cucteM, 13.02.11 TexHMYecKkas dKCILTyaTaIus
U OOCIy)XKMBAaHHE DJJICKTPUYECKOTO M DJICKTPOMEXAaHHUYECKOro 000pyaoBaHus (I10
oTpaciisiM) Ha 0a3e OCHOBHOI'O 0OIler0 00Opa30BaHUs C MOJYYEHUEM CPEIHEro OOIIEro

oOpa3oBaHus;

1.5. Kosin4yecTBO 4acoB, OTBEACHHOEC HAa OCBOCHUHE paldoyeil NMPOrpaMMbl
001meo0pa3oBaTeJIbHOM JUCUUILIMHBI, B TOM YHCJIE:

MaKcUMasibHas yueOHas Harpy3ka — 78 4acos;

oOsi3aTenbHas ayAUTOpHAst yueOHas Harpys3ka — 784acos;

BHEAYyIUTOPHAs caMocTosITeNbHas pabota — 0 yacos,

KOHCyJbTauuu - 0 4acos.
1.6. U3meHeHMs], BHeCEHHbIe B Pado4Yyl0 MNpPOrpaMmy IO CPABHEHHUIO C

IIpumepHoii mporpamMmoil mo o0meo0pa3oBaTeJbHOM  y4eOHONl JMCHUIIMHE

«Xumus» 0e3 U3MEHEHUM
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2. CTPYKTYPA U COJIEP)KAHUE OBIEOBPA3OBATEJBHON YUEBHOM
JUCHUILIAHBI

2.1. O0bem 00mIe00pa3oBaTeIbHONM Y4€OHO! JUCHUIIMHBI M BBl Y4eOHOM
padoTbI

Bua yueOHoii paboThl Oo0bem yacoB

MakcuMasibHasi yyeOHasi HArpy3Ka (Bcero): 78

Oo0s13aTeIbHAN ayqUTOPHAs yueOHasi HATPy3Ka 78
(Bcero)

B TOM YHCJIE:

JlaGopatopHble 3aHATHS 14

[IpakTH4ecKkue 3aHITHS 24

KOHTPOJIbHBIE paOOThI 3

KOHCYJIbTAIIUH

Hrorosasi arrecranusi B gopme ougppepenyuposannozo 3auema
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2.2. TemaTnuyecKHil IVIAH U CO/IePsKAHUE Y4eOHOM M CHUIIMHBI

HaumeHoBanue Conep:xkanue yueOHOro marepuasa, Jlaboparopubie 3aHATHS, O6bem | YpoBeHb
pa3aejioB H TeEM IIpakTH4YecKHe 3aHSITHS, CAMOCTOSITEIbHASI Pad0Ta 00yYaI0OINXCS 4acoB | OCBOEHMHS
1 2 3 4
Beenenue Hayunbie MeTO/bI TO3HAHUS BEIIECTB U XUMHUYECKUX SIBJICHUH. POJb SKCIIEpUMEHTA U 1 1
TEOPUM B XUMHUH. MoIemMpoBaHue XMMHYECKUX POLIECCOB. 3HAYEHUE XUMHHU IIPU
ocBoeHuu cnenuansHocted CIIO TexHHYecKoro ypoBHs Npo¢heCcCHOHAIBHOTO
00pa3oBaHus
Paspen 1. Ob6wan u neopzanuyecKkas Xxumus
Tema 1.1. Copep:xanue y4e0HOro MaTepualia 2
OCHOBHBIE TIOHSITHS ¥ OcHoBHbIe MOHATHA U XUMHUH. Bemectso. Atom. Monexyna. XuMU4ECKMI DJIEMEHT.
Amnnotponus. [IpocTeie u ciiokHbIe BemecTBa. KauecTBEHHBIH U KOJTMYECTBEHHBIN COCTaB
3aKOHbI XUMHH BeIecTB. XUMHUUECKHE 3HAKH U POpMyJibl. OTHOCHTEIILHBIC AaTOMHASI U MOJICKYJISIPHAsI 1 1
Mmaccel. KonnuecTBo BemecTsa
OcHoBHbIe 3aKOHBI XUMUH. CTEXHOMETPHUS. 3aKOH COXPAaHEHHs MACChl BELIECTB. 3aKOH
HIOCTOSIHCTBA COCTaBa BEIIECTB MOJIEKYIISIPHOM CTPYKTYPHI. 3aKOH ABOTAJIpO H CIICICTBHS 1
U3 HETO
JlaGopatopHble 3aHITUS -
[TpakTuueckue 3ausatust Nel 1 2
PacuerHble 3a1a41 Ha HAX0KJAECHUE OTHOCUTENILHON MOJIEKYJIIPHOM MACCEI, ONIPEIE/ICHUE
MacCOBOM JI0IM XUMHYECKHUX JIEMEHTOB B CJIO’KHOM BEILIECTBE.
KoHTposnbHbIe paboThl -
Tema 1.2. Conepskanue yueOHOr0 MaTepmuaJia 4
TTepuoanyueckuii 3aKoH U | Tlepuoguueckuii 3axon JI.M. MenzaenaeeBa Otkpsitre Meneneessiv [ 1.
nepuoNYecKas cCucTeMa N
.. Menneneesa u [Tepuonuueckoro 3akona. [lepuoanueckuii 3akon B popmynupoBke Menaeneesa J[.1.
CTPOEHHE aTOMa [Tepunonnueckas TabauIa XUMUYECKUX IJIEMEHTOB — Tpaduueckoe 0ToOpakeHue
HEepHOANYECKOro 3akoHa. CTpyKTypa NeproAndecKOi TaOIuIbl: IEPUOJIBI (MaJIbIE U 1 1

OoJtpIue), TPy (TIaBHAS M TOOOYHAs).

Crpoenne aroma u Ilepuoamyecknin 3akon JI. . MenngeneeBa. ATom — ClioXKHas
yactuna. Aapo éHpOTOHLI Y HEUTPOHBI) U ANEKTPOHHAs oOonouka. M3oronsl. CTpoeHHe
DJIEKTPOHHBIX 000JOYEK aTOMOB AJIEMEHTOB MaJIbIX MeproJoB. OcoOOEHHOCTH CTPOSHUS




JJIEKTPOHHBIX  ODOJIOYEK aTOMOB DJIEMEHTOB OOJIBIIUX IEPUOJAOB  (IEPEXOMHBIX
anemeHToB). [loHsaTre 06 opOuTansix. s-, p- U d-opOuTanu. DIEKTPOHHBIE KOHPUTYpAITUU
ATOMOB XMMHYECKUX 3JIEMEHTOB.

CoBpemennast (opmynupoBka Ilepuoamueckoro 3akoHa. 3HaueHue Illepuommueckoro
3akoHa W Ilepumogmyeckoil cucteMbl xumuueckux siaeMmeHToB JI. WM. MenaeneeBa st
pa3BUTHS HAYKH U MOHUMAaHUSI XUMHUYECKON KapTHHBI MUPA.

JlabopaTopHbie 3aHsITHUA Nel
MogenupoBanue noctpoenus Ileproanueckoil TaOIUILEI XMMAYECKUX DJIIEMEHTOB

IIpakTHUyecKHe 3aHATHA Ne2

1. Hanucanue 51eKTPOHHBIX ()OPMyYJT aTOMOB 3JIEMEHTOB

2.Pemienue 3aganuil Ha U3MEHEHUE CBOMCTB XUMHUYECKUX 3JIEMEHTOB B 3aBUCHMOCTH OT
pAacCIOJIOKEHUS B IEPUOJUYECKON CUCTEME XUMHUYECKUX 3eMeHToB J[.1. Menneneesa

KoHTposnbHbIe paboThl

Tema 1.3

Conep:xanue y4eOHOI0 MaTepuaJia

CTtpoeHue BemecTBa

HNonnasa xumuyeckasi cBsf3b. KaTuoHBl, UX 00pa3oBaHUE M3 aTOMOB B pE3yJIbTaTe
npolecca OKHCIEHUs. AHHMOHBI, UX OOpa3oBaHWME M3 AaTOMOB B pE3ylbTaTe IpoIecca
BOCCTaHOBJICHMs. VMOHHas CBsI3b Kak CBs3b MEXIY KaTMOHAMU W aHUOHAMM 3a CYET
ANIEKTPOCTATUYECKOTO NpUTsKeHUs. Knaccuukanus MOHOB: MO COCTaBY, 3HAKy 3apsna,
HaJIMYMUIO TUAPATHON 0005104KH. VIoHHBIE KpHcTaunueckue pemerky. CBOMCTBA BEIIECTB
C MOHHBIM THUIIOM KPUCTAJUIMYECKOU PELIETKH.

KoBaneHnTHasi xuMu4yeckas cBsi3b. MexaHu3M o0Opa3OBaHMS KOBAJIEHTHOW CBS3U
(OOMEHHBI U JIOHOPHO-AaKLENTOPHBIN). DleKTpooTpulaTenbHOCTh. KoBajeHTHbIE
MOJISIpPHAsE W HEMOJIsIpHast CBA3U. KpaTHOCTh KOBAJICHTHOW CBsI3M. MOJNEKYISIpHBIE H
aTOMHBIE KpHUCTa/NIMueckue pemeTkd. CBOWCTBA BEHIECTB C MOJEKYISIPHBIMU H
ATOMHBIMH KPUCTAJUTMYECKUMH PEIIETKAMH.

Mertajuinyeckas cBsi3b. MeTtaaindeckas KpucTtajllinyeckad pCHICTKa WU MCTAJINYCCKAA
XMMHYECKasl CBA3b. DU3HMUECKHE CBOMCTBA METAJIJIOB.

ArperatHbie COCTOSIHHSI BelIeCTB M BOJAOPOAHAsA CBs3b. [Bepaoe, XHUIKOE U
razoo0pa3Hoe COCTOSHUS BemiecTB. llepexos BemecTBa W3 OJHOTO arperaTHoro
COCTOSIHUSI B JIPYIO€. Bogl%)ongaﬂ CBs3b. [lONSAPHOCTH CBSI3U W MOJSPHOCTb MOJICKYJIBI.
Konpgencanus. Texyuects. Bo3ronka. Kpucrammmzanus. CyonuManus U JecyoauManus.
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Yucreie BemecrBa U cMecH. [lonsaTue o cmecu BemecTB. ['OMOreHHBIE U IeTEpOreHHbIE
cmecu. CoctaB cMeceil: 00beMHasi 1 MaccoBasi 10JIM KOMIIOHEHTOB CMECH, MaccoBasi J0JIs
npuMeceil. AHoManuu (PU3MYECKHX CBOMCTB BOAbI. JKuakue KpucTtayuibl. MuHepanbl
TOpHBIE IOPOJBI KaK IPUPOIHBIE CMECH.

MucnepcHble cucrembl. llonstue o pgucnepcHou cucreme. JlucmepcHas daza u

nucnepcuonHasi cpena. Knaccudukanust aucriepcHbix cucteM. [IoHSATHE O KOJIJIOUTHBIX

CCHCTeMax. OMyJIbCUU U CyCIIEH3MH. 30U (B TOM 4Hciie a’po3osn) u reau. Koarynanus.
HHEpPE3HC.

JlaGopaTopHble 3ansiTus Ne2
JleMoHcTpaL U
I.HpI/IFOTOBHeHI/Ie CYCIICH31HU Kap60HaTa KaJIbI1us B BOJEC.

2 IlomyueHue 3MyIbCHH MOTOPHOTO Maca.
3.03HaKOMJIEHHE CO CBOMCTBAMU JAUCIIEPCHBIX CUCTEM.

IpakTuuyeckue 3anaTus Ne3
1.PacueTHEIC 3aa4u Ha OIPCACIICHUC MacCOBOM JO0JIN XUMHWYCCKHUX JJICMCHTOB B
CJIOKHOM BC€IICCTBC

KoHTposnbHbIe paboThl

Tema 1.4 Coaep:xanue yue0HOro MaTepuajia
Bona. PacTBopsl. Bopna. PacrBopsl. PacrBopenue. Bona kak pactBopurens. PacTBOpUMOCT BEILIECTB.
JIEKTPOJHTHYECKAS HacsliieHHbIE, HEHACBIIIEHHBIE, IEPECHIILEHHBIE PACTBOPHI. 3aBUCUMOCTb PACTBOPHUMOCTH
AUCCONHALMSA ra3oB, )KHJKOCTEH M TBEP/bIX BELIECTB OT PA3IUYHBIX (haKTOPOB. MaccoBas 104

pacTBOpeHHOTo BelecTBa. PacTBopeHne kak GU3NKO-XMMHUECKUN mporecc. TernoBble
3¢ dexTs! npu pacTBopeHnu. Kpucramioruaparsl.

DJIeKTPOJMTHYeCKAsI AUCCOLUALMS. DNEKTPOIUTHI u HE3JIEKTPOUTHI.
DIIEKTPOIUTHYECKAS

aucconuanusa. MexaHu3Mbl  SJEKTPOJIMTUYECKOW JIHUCCOLMALMU Uil BEIIECTB C
Pa3MYHBIMH THUIIAMU XHUMHYECKOW CBs3U. [ HMIpaTUpOBaHHBIE W HETHUIAPATUPOBAHHBIE
noHbl. CTeneHpb INeKTpoNuTHYecKo aucconmanuu. CHIIbHBIE M Ca0ble JIEKTPOIHUTHI.
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OCHOBHBIC ITOJIOKCHHS TEOpHUNn BJICKTPOJIHTI/I‘ICCKOI}’I Jucconnanuu. KI/ICJ'IOTBI, OCHOBAHMHA
1 COJIM KaK 3JICKTPOJIUTHI.

JlaGopaTopHbIe 3aHATUS

IIpakTHyeckne 3aHATHA Ned 5
Peliienue 3a71a4 Ha HAX0XKACHUE MacCOBOHU JOJIM paCTBOPCHHOI'O BCIICCTBA.
HpI/IFOTOBJ'IeHI/IC pacTBOpa 3alaHHOXW KOHICHTpallun

KoHTpoJibHbIE paboThI

Tema 1.5 Copaep:xanue y4e0HOro MmaTepualia
Knacenpuxanus Kuciaorel m ux cpoiicrBa. KuHCIOTBI Kak 3JIEKTPOIMTBHL, MX Kilaccudukauus 110
HEOPraHu4ecKuX pasiM4HBIM  IpU3HAaKaM. XUMHYECKHE CBOWCTBA KHCIOT B  CBET€ TEOPUHU
coeTMHEHMIT H UX IEKTPOIUTHYECKON Ancconranud. OcoOEHHOCTH B3aMMOJEHCTBHS KOHLIEHTPHPOBAHHON
cBOlicTBa CepHOI U a30THOU KUCIIOTHI ¢ MeTayuilaMu. OCHOBHBIE CLIOCOOBI MOTyYSHHS KHUCIOTHI.

[IpaBuna paz0aBieHUs CEepHOM KHUCIOTHL VIcmonb3oBaHME CEPHOM KHUCIOTHI B
MIPOMBIIIUICHHOCTH.

OcHoBanuss U ux cBoiictBa. OCHOBaHHS Kak DJEKTPOJIUTHI, WX KIacCH(PHUKAIUS IO
pa3IUYHBIM  NOpU3HAKaM. XHMHUYECKHE CBOMCTBA OCHOBAaHUWA B CBETE TEOPHUH
ANEKTPOJIUTUYECKON Auccouranuu. Pas3noxkeHue HEpacTBOPUMBIX B BOJI€ OCHOBAHMIA.
OcHOBHBIE CIOCOOBI TOJYy4eHHs] OCHOBaHWW. [ameHas u HeramieHas W3BECTb, HX
MIPUMEHEHUE B CTPOUTEIILCTBE.

Cosmn u ux cpoiicrBa. Conu kak 3nekTponuThl. Coau CpeaHue, KUCIbIE U OCHOBHBIE.
XUMHUYECKUE CBOWCTBA COJEM B CBET€ TEOPUHU DIIEKTPOJIUTHYECKON JMCCOLHUAINH.
Crnioco6s1 momydeHust coyieid. ['maponns comnen.

Oxcuabl U ux cBoiicrBa. Coneobpasyromue 1 Hecosieoopaszyromue okcuabl. OCHOBHBIE,
aMCbOTepHBIe N KHCJIOTHBIE OKCHIBI. 3aBUCUMOCTD XapakTe€pa OKCHuaga OT CTCICHHU
OKHUCJICHHS 00pa3yloliero ero Mmeramia. XHMHYECKHE CBOMCTBa OKcHIOB. llomyueHue
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OKCHJIOB.

JlaboparopHbie 3anaTus Ne3
JdemoHcTpauus

1.McnipiTanue pacTBOPOB KUCIIOT HHIUKATOPAMHU.
2.B3anmoeiicTBrE METAIJIOB ¢ KHCIIOTAMHU.
3.B3aumoeicTBrE KHUCIOT C OKCHIAMH METAJIJIOB.
4.B3zauMoeiicTBIE KUCIOT C OCHOBAHUSIMHU.
5.B3anMoericTBHE KHCIIOT C COJISIMH.

6./ cnpITaHre pacTBOPOB MIEIOYEH MHINKATOPAMH.
7.B3auMoaeiCTBHE IISI0UCH C COJISIMH.
8.Paznoxxenne HepaCTBOPUMBIX OCHOBAHHA.
9.B3anMoeiCTBHE COICH C METaJlJIAMU.

10.B3aumMopeiicTBue coieil Ipyr ¢ IpyroMm.
11.I'maponus coseit pa3auyHOTo TUIIA.

IpakTuuyeckue 3ausaTus NeS

| .Pemienrie ypaBHEHUN IEKTPOJUTHYECKON AUCCOLMALINI
2.Pemienue ypaBHeHUN peakuit

3.Pemienue 3a1a4 Ha HaX0XKJIEHHME MaCCOBOU JIOIH
4.Pemenue 3a1a4 Ha BeIBeJCHUE (HOPMYII

KoHTposnbHbIe paboThl

Tema 1.6

Conep:xanue y4eOHOI0 MaTepualia

XuMH4YecKHne pPe€aknuu

Kuaccupukanuss xumuyeckux peakumi. Peakuum coelMHEHMs, pa3ioKeHMS,
3aMeIICHUS,

oOMmeHa. Katanutnyeckue peakuuu. OdpaTimbie 1 HEOOpAaTUMBbIE PEAKIUH.

['oMOreHHbI€ U TeTEpOreHHbIE PEAKIIMH. DK30TEPMUYECKUE U SHAOTEPMHUUECKUE PEAKIIUH.
TemoBoit ekt xumudeckux peakiuii. TepMoxuMuyecKrue ypaBHEHUS!.

OKHCIUTENbHO-BOCCTAHOBHUTEIbHbIE Pe€aKIuu. Crenenp okucieHus. OKHCIHTEIbL H
BOCCTaHOBJICHHE. BocCCTaHOBUTENL M OKHCIICHHE. MCTOJI OJICKTPOHHOI'O OanaHca JJIsL
COCTaBJICHUA ypaBHeHI/Iﬁ OKHCJIHUTCIBbHO-BOCCTAaHOBHUTCIIbHBIX peaKuHﬁ
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[TousitTue 00 onekTponuse. DJEKTPOJIM3  PACIIaBOB.  DIEKTPOJIU3  PACTBOPOB.
DNEKTPOIUTUUECKOE MOTYUeHHE altoMuHus. [IpakTnueckoe NpuMeHEHHUE IEKTPOIIN3a.
["anpBanomiactuka. 'anpBanocrerus. PagunupoBanue BETHBIX METAIIIOB.

CxopocTh XUMHYeCKHX peakuuii. [IoHATHE O CKOPOCTH XUMUYECKUX PEAKIUI.
3aBUCUMOCTb CKOPOCTH XUMHUYECKUX PEAKLUI OT pa3iIuuHbIX (PAKTOPOB: MPHPOIBI
pearupyromux BeUeCTB, UX KOHIICHTPALUK, TEMIIEPATyphl, IOBEPXHOCTH
CONPUKOCHOBEHHMSI U UCIIOJIb30BaHUS KaTaIUu3aTOPOB.

Karanus. 'omoreHnHble U rereporeHsslie karanu3aropsl. [Ipomoropsl. Katanutuueckue
a1bl. UTHrMOUTOPBI

O0paTuMocTh XHMHYeCKHX peakumil. OOpaTuMble W HEOOpAaTUMBbIE PpPEAKIMHU.
XUMHUYECKOE PABHOBECHE U CIIOCOOBI €r0 CMEIEHUSI.

JlaGoparopHble 3ansaTUsA Ned
JdeMoHCcTpanus

1.Peakius 3amelieHuss MeIM KeJIe30M B PACTBOPE MEHOTO KyIlopoca.

2.Peaknuu, uaymie ¢ o0pa3oBaHUEM OCaJIKa, ra3a WIH BOJBI.

3.3aBUCUMOCTb CKOPOCTH B3aUMOJICUCTBHUS COJITHOM KHCIIOTHI C METaJUIAMU OT UX
IIPUPOJIBIL.

4.3aBUCUMOCTH CKOPOCTH B3aUMOJICHCTBUS IIMHKA C COJISTHOM KUCIIOTOM OT ee
KOHILIEHTpalUu.

5.3aBUCHUMOCTB CKOPOCTH B3auMojieicTBus okcuaa meau (II) ¢ ceproit kucnotoit ot
TEMIIEPATYPHI.

IIpakTuyeckue 3aHATHS Ne6
1.Pemenune ypaBHEHUM peakuii 00paTUMBIX ¥ HEOOPATHMBIX
2.Pemenue 3a1a4 Ha BIMSHNAE BHEITHUX BO3JCHCTBUM Ha COCTOSTHUE PABHOBECHS CUCTEMBI

KoHTpoJibHbIE paboThI

Tema 1.7

Copnep:xanue y4e0HOr0 MaTepuaJia

MeTajliibl 1 HEMETAJLJIbI

Metaniabl. OCOOEHHOCTH CTPOEHHUS aTOMOB M KpucTauioB. Pusnyeckue CBOHCTBA
MmeTaiioB. Kiaccuduxaiys MeTaaoB Mo pa3TudHbIM pU3HAKaM. XMMUYECKUE CBOMCTBa
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METaJUIOB. DJICKTPOXUMUYECKHA PSJI HAMPSOKCHUH MeTaioB. Mertamwtorepmust. OO6rmue
crnocoObl moayuyeHuss MmetaioB. Ilonstue o weramtypruu. Ilupomeramnyprus,
TUAPOMETAJULYPIUsl U dneKkTpomeTautyprus. CruiaBsl yepHble U LBEeTHbIE. [Ipon3BoACTBO
Yyr'yHa U CTaJu.

Hemeramabsl. OcoOeHHOCTH CTPOCHUA aTOMOB. Hemerammer — IMMPOCTBIC BCUICCTBA.
3aBUCUMOCTh CBOWMCTB TaJIOTEHOB OT MX IIOJIOKCHHS B Hepnom/mecxoﬁ CHCTEME.
OKHCIUTEIIBHBIE M BOCCTAHOBHUTEIILHBIC CBOMCTBA HEMETAJUIOB B 3aBUCHUMOCTH OT HX
MMOJIOKCHUA B PANY IJJICKTPOOTPHIATCIBHOCTH. HonyquI/Ie HEMCTAIJIOB (I)paKI_II/IOHHOI‘/‘I
HGpGFOHKOfI KHUJKOI'O BO3ayXa U 3JICKTPOJIM30M paCTBOPOB WJIM PACIIIIABOB 3JICKTPOJIMTOB.
CuimkaTHas IIPOMBIIIJIICHHOCTD. HpOI/ISBOI[CTBO cepHoﬁ KHCJIOTHI.

JlaGopaTopHblie 3aHATHA N5
JleMoHcTpaL U

1.3akasika ¥ OTITYCK CTaju.

2.03HaKOMIJIEHHE CO CTPYKTYpaMHu ceporo u 06ea0ro 4yryHa.
3.PacniozHaBanue pya xeiesa.

IIpakTnuyeckue 3anaTus Ne7

[Torydyenue, coOnpaHue M paclio3HaBaHKE I'a30B.
Pemenne OKCIICPUMCHTAJIBHBIX 3a/1a4.

KoHTposnbHbIe paboThl

Pa3nen 2

Oprannyeckasi Xumus

Tema 2.1.

Conepkanue y4eOHOr0 MaTepHuaJia

OcHOBHBIE IOHATHS
OpPraHuYecKoil XUMHH U
TeOpHUsi CTPOEHUS
OpPraHuYecKux
COeTUHEHHNH

IIpeamer oprannyeckoit xumuu. [IpupoHbIe, HCKYCCTBEHHBIE U CUHTETUYECKUE
opraHuueckue Beniectsa. CpaBHEHNE OPraHUYECKUX BEIIECTB C HEOPraHUYECKUMH.

BanenTHOCTE. XMMHUECKOE CTPOCHUE KaK MOpAAOK COCAUMHCHHA aTOMOB B MOJICKYJIBI
11O BAJICHTHOCTH.
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Teopus crpoeHnsi oprannyeckux coequnennii A. M. byriaeposa. OcHOBHBIE

IIOJIOXKEHUS
TEOPUU XMMHUYECKOTO cTpoeHus. M3oMepus 1 u3oMephbl. XuMuueckue GopMyJibl 1 MOJEIN
MOJIEKYJI B OPraHUYECKOU XUMUHU.

Kaaccudukanus opranndyeckux Bemects. Kitaccudukanus BeeCTB M0 CTPOSHUIO
YIIEPOJIHOTO CKEJIeTa U HATHYUIO (DYHKIIMOHATBHBIX TPYIII. [ 'OMOJIOTH ¥ TOMOJIOTHSL.
Hauana nomenknarypsl [IUPAC. Tlonstue o cyocrpare u pearenre. Peakiuu okuciaeHus u

BOCCTaHOBJICHHsI OPTaHUYECKUX BELIECTB. 1
Kiuaccnpukanus peakuuii B OpraHMyeckoil XuMuM. Peakuyu nprucoeuHeHus
(ruapupoOBaHus, TATOT€HUPOBAHMSI, THAPOTaIOr€HUPOBaHMsL, TuApaTaun). Peakuuu
OTLLIEIUIEHU (AETUAPUPOBAHUS, AETUAPOTaJIOreHUPOBaHUs, Ieruapartauun). Peakuuu
3amelneHus. Peakuuu usomepusanuu. CpaBHeHHE KilacCU(UKALUN COCTUHEHUN U
KJIacCU(UKAIMK PeaKkIiii B HEOPTaHMYECKOW ¥ OPraHMYECKONH XUMUH.
JlaGopaTopHbie 3ansiTus Ne6
JleMoOHCTpalust j 1
1.M3roroBnenne Mozenel MOJIEKYJI OpPraHNYECKUX BEIIECTB.
IpakTnueckue 3anaTHs Ne§
1.OnpezeneHyre BaIEHTHOCTH aTOMOB B BEILLIECTBAX M0 X CTPYKTYPHBIX (popmyiiam. 2
2.Hanmcanue cTpyKTypHBIX (POPMYIT BEILIECTB 110 UX MOJEKYISIPHBIM (OPMYIIaM.
KonTtpoabHbIe paboThI -
Tema 2.2 Conepxxkanue yueOHOr0 MaTepuaJia 18
Yri1eBoaopoabl U UX | AJKaHbl. ['OMOIOIUYECKUI DS, H30MEPHs M HOMEHKIATypa alKaHOB. XHMHYCCKHE
IPUPOIHBIE CBOMCTBA aJIKaHOB (ME€TaHa, dTaHa): TOPEHUE, 3aMElICHUE, Pa3JI0KEHHE, AeTHIPUPOBAHUE. 2
ITpuMeHeHre aIKaHOB Ha OCHOBE CBOWCTB
HCTOYHUKH =
AJIKeHbl. DTHUJIEH, ero MojlyuyeHue (IeruIpupoBaHrueM dTaHa, AToIuMepr3aluei
HOJIMATUIIEHA). ['oMonoruyeckuii psizt, U30MepHs, HOMEHKJIaTypa alKeHOB. XUMUYECKHE 2

CBOMCTBA ATHJICHA! rOpCHUC, KAYCCTBCHHLIC PCAKIITNN (O6CCI.IBC‘-II/IB8.HI/I€ 6p0MHOI71 BOJbI 1
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pacTBOpa epMaHraHara Kajuus), ruaparanus, noaumepusanus. [IpumMenenue stuneHa Ha
ocHoBe cBOMCTB. [IpaBuio B. B. MapkoBHuKOBA.

Juenbl un kaydyku. [IoHATHE O IMEHAX KaK yIJIEBOJOPOIaX C ABYMS IBOMHBIMH CBS3SIMH.
CornpsikeHHbIE TUeHbl. XUMUYECKHUE CBOMCTBA OyTaaueHa-1,3 u uzonpexa:
oOeciiBeunBaHHE OPOMHO¥ BOIBI M TTOJTMMEpH3allysl B Kaydyku. HaTypanbHbIH 1
CUHTEeTHUYECKHE KayuyKku. Pesuna. Knaccudukaius u Ha3HaYCHHE KaydyKOB.
Knaccudukanus u HazHaueHue pe3nH. Bynkanuzanus kayvyka.

AJnkuHBI. AuetrieH. XMMUYECKHE CBOMCTBA alleTUIICHA: TOpeHne, 00ecIiBeYMBaHNE
OpoMHOW BOABI, MPUCOECAMHEHHH XJIOpOBoAopoAa W Tuiparauusa. llpuMeHenue
alleTUIICHAaHA OCHOBE CBOMCTB. MEKKIIaccoBast U30MEPHs C AJIKAJUECHAMM.

[Tony4yenue ameTuieHa MAPOIU30M MEeTaHa U KapOUIHBIM criocobom. Peakius
MOJIMMEPU3aLUU BUHUIXJIOpHUAA. [IoNMBUHUIXIIOpU U ero npuMeHeHue. Tpumepuszanus
aleTuiieHa B O€H30171.

Apenbl. benzon. XuMuueckne CBOMCTBa O€H30Ja: TOPEHHME, pPEAKIUH 3aMELICHUS
(ramorenupoBaHue, HUTpoBaHue). [IpuMeHenne 6eH301a Ha OCHOBE CBOMCTB.

[Tonsitne 06 skcTpakumu. BoccraHoBneHne HUTPOOEH307a B aHWIMH. [ oMonorndeckuit
psan apeHoB. Tonyon. Hurposanue Tosryona. Tporui.

IIpuponnble MCTOYHMKH YyrieBoaopoaos. IIpupoaHblil ras: cocraB, IpUMEHEHUE B
kagectBe TomuBa.Hepts. CocraB u mnepepabotka Heptu. Ileperonka Hedru.
Hedrenponykrsl. OCHOBHBIE HampaBlIeHUs MPOMBIIUIEHHON NepepalOTKU MPUPOIHOIO
rasa.

[TonyTHbIl HedTAHOM Tra3, ero nepepadotka. IIporeccsl nMpoMbIIEHHOW MepepaboTKU
HeTH: KpekuHr, pudopMuHr. OKTaHOBOE 4YHCIO OCH3MHOB M IIETAHOBOE YHCIIO
Ju3enbHoro TommmBa. KokcoXxnMmuiyeckoe mpou3BOJCTBO U €r0 IPOAYKIIHS.

JlaGopaTopHble 3ansiTus Ne7
JleMoHCcTpanus .
1.3roToBneHne Moiesieid MOJIEKYJI OPraHUYECKUX BEIIECTB.

2.03HaKoMIIeHHE C KOJUIEKIIMeH 00pa3iioB HEPTH U MPOIYKTOB €€ MepepaboTKu.
3.03HaKOMJICHHE C KOJUIEKLIMEH KaydyKOB U 00pa3liaMy U3AEINI U3 Pe3UHBI.

IIpakTnueckue 3aHATHS Ne9

1.Hanucanue CTpyKTYpHBIX (opMyII

2. Hanncanune n3omepos

3.Pemenue 3a1a4y Ha onpe/esieHne MOJIEKYJIIPHON POpMYyJIbI

4.ITpumeHeHre MEeKAYHAPOAHOW HOMEHKIIATYPBI JUIsi HA3BaHUH OPraHUYECKUX BEIIECTB
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KoHTposnbHbIe paboThl

Tema 2.3

Conepskanue yueOHOr0 MaTepuaJia

12

Kucaopoacoaep:xamue
opraHnyecKme
CoeTUHEeHHUsI

Conuptel. [lomydenue »drTaHonma OpOKEHHEM TJIOKO3bl W TUApATalMedl dTHIICHA.
['unpokcunpHas rpynna kak QyHkuuoHalbHas. [IoHSATHE O MpenenabHBIX OJHOATOMHBIX
cnuprax. METWIOBBIM COUPT U €ro MCIOJb30BaHUE B KAYECTBE XMMHUYECKOTO CBHIPBA.
TOKCMYHOCTh METaHOJIAa M IMpaBWJIa TEXHUKH OE30MacHOCTH MpH paboTe ¢ HUM.
XVMHYECKUE CBOMCTBA ATAHOJA: B3AUMOCHCTBHE C HATpUEM, 00Opa3oBaHUE POCTHIX M 13
CIIOXHBIX A(UPOB, OKUCIECHUE B anbiaeru. [IpuMeHeHne sTaHOla Ha OCHOBE CBOWCTB.
AJKoronusm, €ro mocjaeACcTBUs AJi1 OpraHu3Ma 4elloBeKa M NpeaynpexiaeHue. I munepux
KaK IPEJICTaBUTEIb MHOMOATOMHBIX CIHPTOB. KauecTBeHHasi peakiusi Ha MHOTOATOMHbBIE
cupthl. [IpuMeHeHue raunepuHa. DTUIIEHTIIUKOIb U €ro IpUMEeHeHUe. TOKCHYHOCTH
STUJICHIJIMKOJIS ¥ MPaBUJIa TEXHUKHU 0€30MacHOCTH MpU paboTe ¢ HUM.

®enos1. Ousnueckue U XMMUYECKHE CBOiicTBa (eHosia. B3auMHOe BIUsSHHE aTOMOB B
MOJIeKyJe (eHoNa: B3aMMOACHUCTBHE C THUAPOKCHIIOM HATpUS WU a30THOH KHCIOTOH.
[Ipumenenne ¢enona Ha ocHoBe cBoiicTB. IlomyueHne ¢eHona u3 MPOIYKTOB
KOKCOXMMMYECKOTO MPOM3BOACTBA U U3 OeH3zona. [lonukoHneHcanus ¢opmanbaeruia ¢
¢denonom B peHonopopMaIbIEruIHy0 CMOTY

Aabaeruapl. [lonstue o0 anprerunax. AjpAerwaHas Tpynna Kak (QyHKIHOHAIbHAS.
dopmanbaeru U €ro CBONCTBA: OKUCIEHHE B COOTBETCTBYIONIYIO  KHUCIOTY,
BOCCTAHOBJIEHME B COOTBETCTBYIOLIMU cnupT. [lodyuyeHue anpAeruyioB OKHCICHHEM
COOTBETCTBYIOIIMX CHUPTOB. [IpuMeHeHune ¢opmanpaernga Ha OCHOBE €ro CBOWCTB.
Auneranpaerua. [lonsatne o keToHax Ha npumepe auneroHa. [IpumeneHue areToHa B
TEXHUKE U IPOMBIIIIJIICHHOCTH

KapoOonoBbie kuciothl. [Tonstue o kapOoHOBBIX kKucioTax. KapOokcuipHas rpymnmna Kak
¢dbyHKIMOHanbHas. ['oMonoruueckuii psia MpeAeNbHbIX OJHOOCHOBHBIX KapOOHOBBIX
KUCIOT. MHOroo0pasue KapOOHOBBIX KUCIOT (ILIaBEJIE€BO KHUCIOTHI KaK JIBYXOCHOBHOM,
AKpPUJIOBOIM KHUCJIOTHl KaK HeIpeieabHOW, OEH30MHOM KHCIOTHI KaK apOMaTHYeCKOM).
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[TonydyeHne KapOOHOBBIX KHCIOT OKHCIEHHUEM abJAErHI0B. XHMMHUYECKHE CBOMICTBA
YKCYCHOW KHCJOTBL: OOIIME CBOWCTBA C MHHEPAJbHBIMU KHCIOTAMH M PEaKIUsl
stepudukanuu. [IpuMeHeHne yKCyCcHOM KHCIIOTBI HA OCHOBE CBOWCTB. Bhiciine kupHbIe
KHCJIOTBI HA IPUMEPE NAIBMUTUHOBOM U CTEAPUHOBOU

Caoxnpie 3pupbl U kupbl. [lonydeHne cioxHbBIX 3(QUPOB peaKIHer ITEpUPUKALINH.
CrnoxxHble 3Gupsl B MPUPOJE, UX 3HAUYCHHE. [I[puMeHeHUe CIOXKHBIX d(PUPOB HA OCHOBE
cBoMcTB. JXupsl kak cinoxubie dupsl. Kinaccudukamnus xupoB. XUMHUYECKHE CBOWCTBA
JKUPOB: THUAPOJIN3 U TUIPUPOBAHHME KHUAKUX KHUPOB. lIprMeHeHHEe XUPOB HAa OCHOBE
cBoiictB. Mbuia. Ilnenkoobpasyromue macia. 3aMeHa >KUPOB B TEXHUKE HEMHILEBHIM
CBIPbEM.

YrueBoabl. YrieBoibl, HX Kiaccudukamnus: MoHocaxapuibl (TJI0K03a, (GpykTo3a),
aucaxapuabl (caxapo3a) W ToJidcaxapuabl (Kpaxmal W Ieiutoiio3a). [mrokoza —
BEIIECTBO C JBOMCTBEHHOW (YHKIMEH — anbIeruJocHupT. XHUMHUYECKHE CBOWCTBA
TJIFOKO3BI: OKHCJICHHE B TJIIOKOHOBYIO KHCJIOTY, BOCCTAHOBJICHHE B COPOHT, CHHUPTOBOE
Opoxxenue. [IprMeHeHHe TIIIOKO3bI Ha OCHOBE CBOMCTB. 3HA4YCHHE YIJIEBOJOB B >KHBOM
npupoac 1 XU3HU YCIIOBCKA. ITonsatue o pe€akuugax IMOJIH- KOHACHCAINU U T'MApOJin3a Ha
IprUMepe B3aUMOIIPEBpAIllEHHUI: TIIIoKo3a <> mnoiucaxapua. CHilocoBaHHE KOPMOB.
HurpoBanne nemnronossl. [Inpokcnnus.

JlabopaTopHbie 3ansiTus Ne§

JleMoHCcTpaL U

1.PacTBOpeHue rimueprHa B BoJie U B3auMoJieiicteue ¢ rugpokcuoM meau (1.
2.CBolicTBa YKCYCHOM KHCTIOTHI, OOIIHE CO CBOMCTBAMU MUHEPAIBHBIX KUCIIOT.
3.JlokazaTenbCTBO HEMPEAEIbHOI0 XapakTepa KHUJIKOTO KUpa.

4.B3anMoelicTBHE TIIIOKO3BI U caxapo3bl ¢ ruapokcuom mMeau (II).
5.KauecTBeHHas peaknus Ha Kpaxmail.

IpakTnueckue 3ansaTust Nel(
1.Pemenue 3a1a4 Ha MacCOBYIO JOJIIO

2,3

KoHTpoJibHbIE paboThI

Tema 2.4

Copnep:xanue y4eOHOIro MaTepuaJia
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A3oTcoaep:xamue
OpraHuveckKue
coeIMHEeHHUs.
IMosumepbi

Amunsbl. llonarue o0 amunHax. Anudaruyeckue aMmuHbI, HUX Kilaccupukauus u
HOMEHKJIaTypa. AHWIMH Kak opraHudeckoe ocHoBaHue. [lonyuenue aHwiIMHa U3
HuTpoOen3ona.lIpumMenenue anuIMHA HA OCHOBE CBOMCTB.

AMHHOKHCJIOTHI. AMMHOKHCIOTEI KakK am(poTepHbIC T YHKIIMOHAIIbHBIS
OPraHUYEeCKUECOCIMHEHUSI. XUMUYECKUE CBOMCTBA AMUHOKHCIOT: B3aUMOJICMCTBHE C
IeJI0YaMH, KUCIIOTaMH HUIPYT ¢ APYyrom (peakuus MmojaukoHaeHcauun). [lenTtuaHas cBs3b
u nojunentuasl. [ [pyMeHeHne aMMHOKUCIIOT HAa OCHOBE CBOWCTB.

Beakun. llepBuuHas, BTOpHYHAs, TPETUYHAs CTPYKTYpbl O€nKoB. XWUMHYECKUE
CBOWCTBAOEJIKOB: TOpEHUE, ACHATYypalus, P03, IIBETHbIE peakiuu. buoigornueckue
(GyHKIIMNOETKOB.

IMoanmepsl. benku u monucaxapupl Kak OMOMOTUMEPHI.

IInacrmaccel. [lonydeHre noauMepoB peakuuen MOJIUMEpPU3alui U MOJUKOHICHCALNH.
TepMoruiacTu4HbIE U TEPMOpPEAKTUBHBIE I1acTMacchl. [IpencraBurenu niacrmace.

Bosiokna, ux kuaaccupukanusi. [lomydyeHue BoJOKOH. OTAeNbHbIE NPEACTABUTEIN
XUMHUYECKHX BOJIOKOH.

JlaGopaTopHble 3aHsaTUA Ne9

JleMoHCcTpaL U

1.PacTBOpeHue OenKkoB B BOJE.

2.00HapyxeHHe OeJIKOB B MOJIOKE U MSICHOM OyJIbOHE.

3. JlenaTypauus pactTBopa Gejika KypuHOTO SiIa CIUPTOM, PACTBOPAMHM COJIEH TSAKEIBIX
METaJUIOB IIPU HarpeBaHUU

IIpakTnueckue 3anaTust Nell
1.Pemenne skciepuMeHTANBHBIX 33/1a4 HAa UACHTU(DUKAIIINIO OPTAaHUYECKUX COSTUHECHUH.
2.Pacrnio3naBanue miacTMacc ¥ BOJIOKOH
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Kontponbsubie paboThl (¢ hepeHIMpOBaHHBIN 3a4eT)

1

Bcero:

/8

JUisl XapaKTepUCTUKH YPOBHS OCBOEHHs y4eOHOI0 MaTepHralia UCIIOJIb3YIOTCS Celylolue 0003HaYeHHUs:

1. — o3HaKOMHTENBHBIN (Y3HABaHHE U3YUYECHHBIX OOBEKTOB, CBOMCTB);

2. — penpOAYKTUBHBIN (BBHIIOTHEHHUE JIEATEIBHOCTH 110 00pa3Ily, MHCTPYKIIUU, METOAUYECKUM PEKOMEHIAIUSIM TN IO

PYKOBOJICTBOM IPENOAaBaTeNA);3. — MIPOAYKTUBHBIN (IUIIAHUPOBAHUE U CAMOCTOSITENIBHOE BBINIOJHEHUE AESATENBHOCTH, PEIICHNE

MPOOJIEMHBIX, CUTYAlIMOHHBIX 3aJaHUi1).
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3. XAPAKTEPUCTUKA OCHOBHBIX BUJIOB YYEFHOU AESTEJBHOCTH

OBYYAIOIINXCA
Conep:xkanue XapakTepuCTHKAa OCHOBHBIX BU/IOB J1eSITeJIbHOCTH
00y4eHus CTYJIEHTOB
(Ha ypoBHE Y4eOHBIX JeiiCTBHH)
Baxuenmmue YmMmeHne — gaBaTh  OINpENENIeHME U OIlepUpOBaTh
XHMHYeCKHe CIEAYIOIMIMMUA XUMHUYECKUMH TOHSTUSIMHU:  BELIECTBO,
NOHATHUS XUMUYECKUN BJIEMEHT, aTOM, MOJIEKYJIa, OTHOCUTEIIbHbBIC

aTOMHasi W MOJIEKYJISIpHAas Macchl, HOH, aJJIOTPOIHS,
W30TONbI, XUMUYECKAs CBA3b, AJIEKTPOOTPHUILATEIBHOCTD,
BaJICHTHOCTb, CTENIEHb OKHUCIIEHUS, MOJIb, MOJISIPHAs Macca,
MOJISIpDHBI  00BEM Ta3000pa3HbIX BEIIECTB, BEIIECTBA
MOJIEKYJIIPHOTO ¥ HEMOJIEKYJISIPHOTO CTPOEHUSI, PaCTBOPBI,
ANEKTPOJIUTBL M  HEIJEKTPOJIUTHI, DIEKTPOJIUTHYECKAS
JUCCOLIMAIINS, OKUCITUTENb U BOCCTAHOBUTENb, OKUCIIEHUE
U BOCCTaHOBJICHHE, TEIJIOBON 3()(PEKT peakiuu, cKOpocThb
XUMHUYECKOM peakln, KaTaln3, XMMUYECKOE PABHOBECHE,
YIJIEpOAHBIN CKelleT, PyHKUNOHANIbHAS TPYIIa, U30MEpHS,
TrOMOJIOTHS

OCHOBHBIEC 32aKOHBI
XUMHUH

@opMyIMpPOBAHUE 3aKOHOB COXPAHEHUSI MACChI BEUIECTB U
MOCTOSTHCTBA COCTaBa BEIIECTB. YCTAaHOBKA MNPUYUHHO-
CJICZICTBEHHOM CBSI3M MEXIY COJIEPKAHUEM ITHUX 3aKOHOB U
HalMCaHUeM XUMHUYECKUX (QopMyal U  ypaBHEHUH.
YcTaHoBKa 3BOJIIOIMOHHON CYIIHOCTH MEHAEIEEBCKOU H
COBpPEMEHHOU (OPMYJIHUPOBOK MEPUOANMIECKOrO 3aKoHa /.
H. Meunneneena.

OOBsicHeHHE buznYecKoro CMbICTIa CUMBOJIUKHU
MePUOANYCCKON TaOIUIBl XUMUYECKHX anmemeHToB JI. .
MeHnneneeBa (HOMEPOB 3JIEMEHTA, MEPUOJA, TPYIIbI) U
YCTAHOBKa  IMPUYMHHO-CIEACTBEHHON  CBSI3U  MEXIY
CTPOCHHMEM aToMa U 3aKOHOMEPHOCTSMU H3MEHEHUS
CBOMCTB D2JIEMEHTOB M OOpa30BaHHBIX MMHU BEIICCTB B
nepuoAax W rpynmnax. XapakTepucTHKa 3JIEMEHTOB MaJlbIX
u  OOJBIIMX  TMEPUOJOB MO UX  TMOJOXKEHUI0O B
Ilepnogmueckoi cucreme 1. 1. Menneneena

OcHOBHBIC TEOpPUH
XHMHHU

YcTraHoBKa 3aBUCHMOCTH CBOMCTB XMMHYECKUX BEIIECTB
OT CTpPOCHHUSI aTOMOB OOpa3yIIIMX WX XUMHYECKUX
AJEMEHTOB.  XapakTEPUCTHUKA  BAXXHEWIIMX  THUIIOB
XUMHYECKUX CBA3E€M U OTHOCUTEIBHOCTH ATON THUIIOJOTHUHU.
OObsicHEeHHE 3aBHCHMOCTH CBOMCTB BEIIECTB OT WX
COCTaBa U CTPOCHHUS KPUCTAIUIMYECKUX PELIETOK.

dopMynUpOBKa OCHOBHBIX MTOJIOKEHU TEOpUU
AJIEKTPOJUTHYECKON JUCCOLMALMM U XAPAKTEPUCTUKA B
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CBET€ OJTOW TEOpUU CBOMCTB OCHOBHBIX  KJIACCOB
HEOPTraHUYECKUX COCTUHEHUH.

dopMynHupoBKa OCHOBHBIX MOJIOKECHUI TeOpUuu
XUMHUYECKOTO CTPOEHUS OPraHWYeCKUX COCAMHEHHH W
XapaKTEpUCTUKA B CBETE 3TOM TEOPUU CBOMCTB OCHOBHBIX
KJIACCOB OPraHUYECKUX COCIMHEHUN

Baxueiniue
BellecTBa
MaTepHuaJbl

XapakTepucTruKa cCOCTaBa, CTPOEHUS, CBOMCTB, MOJIYYCHUS
U NpUMeHEeHHUs BaxHelmmx metamwioB (IA u II A rpynm,
ATFOMHUHMS, JKeJie3a, a B €CTeCTBEHHO-HAYYHOM Ipoduiie u
HEKOTOPBIX d-3JIEMEHTOB) U UX COEIUHEHUH.
XapakTepucTuKa COCTaBa, CTPOEHUS, CBOMCTB, MOJIYYECHUS
U mpuMeHeHHus BaxkHenmmx HemetaioB (VIII A, VIIA,
VIA rpynn, a Takke azora u Qocdopa, yriepoma u
KpEMHHUS, BOJIOPO/Ia) U UX COeMHEHUI. XapaKTepucTUKa
COCTaBa, CTPOCHUS, CBOMCTB, IOJYYECHHS] W NPHUMEHEHHS
BOKHEHIIMX  KIACCOB  YIVIEBOJOPOOB (anmkaHOB,
LUKJIOAJIKa-

HOB, aJIKCHOB, AJIKKWHOB, aPEHOB) U UX HanOoJjee 3HaUUMbIX
B HApOJHOXO3SIMICTBEHHOM  IIJJaHE  MpPEICTaBUTEIEH.
AHanornynas XapaKTepUCTUKa BAKHENIINX
NpeACTaBUTENEed  JAPYTHX  KJIacCOB  OPTraHUYECKUX
COCIMHEHUI: METAaHOJa M STaHOJA, CJIOXKHBIX 3(HUPOB,
YKUPOB, MbLI, aJbJETU10B ((OpMaTIbIETHIOB U
aleTanb/erua), KETOHOB (alleToHa), KapOOHOBBIX KUCIIOT
(YKCYCHOM KHCJOTBI, 1JIsl €CTECTBEHHO-HAYYHOTO MPOQPUIIs
IIpeICTaBUTENIEH OPYrux KJIACCOB KHCJIOT),
MOHOCaxapua0B (TJIFOKO3bI), JUCaXapuaoB (caxaposbl),
noJIucaxapuaoB  (Kpaxmajia W IEJUTION03bI),aHUITNHA,
aAMUHOKHCIIOT, OEJIKOB, HCKYCCTBEHHBIX U CHHTETUYECKHX
BOJIOKOH, Kay4yKOB, IJIACTMACC

XUMHYEeCKHUI
SI3bIKH CHMBOJINKA

Hcnonb3zoBaHne B y4yeOHOM U mpodeccHOoHaNbHON
JESITETbHOCTH

XUMHUYECKUX TEPMUHOB U CUMBOJIUKH.

Ha3panue W3y4eHHBIX BEIIECTB MO TPUBUAIBHOM WU
MEXIYHApPOJIHOM HOMEHKJIAType W OTPAXKEHHUE COCTaBa
ATUX COCIMHEHUN C TMOMOIIBI0 XHUMHUYECKUX (HOpPMYIL.
OTpaxeHrne XUMHUYECKMX IMPOIECCOB C  IMOMOILBIO
YPAaBHEHHUM XUMUYECKHUX PEAKIIUI

XuMHYeCKHne
peakuuu

OObsicHEeHHE  CYIIHOCTH  XMMHUYECKHX  TMPOIECCOB.
Knaccudukanys XuMHUUECKHX peakmuii 1O Pa3IuYHbIM
MpU3HAKAM: YHCIYy M COCTaBy MNPOAYKTOB M PEarcHTOB,
TerioBoMy 3(dexTy, HampapleHHuio, (aze, HaIUIUIO
KaraquM3aTopa,  M3MEHEHHMIO  CTeNeHEHd  OKHUCIEeHHS
AJIEMEHTOB,  O0pa3yloIIMX  BEHlecTBA. Y CTAaHOBKaA
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NPU3HAKOB OOIIEro M pa3jMyHOrO B THUIIOJIOTUU peaKiuil
JUIs ~ HEOPraHWYEeCKOM W OpPraHMYecKoil  XHUMUH.
Knaccudukanuss BemecTB U MPOLECCOB C TOUKH 3PEHHS
OKHCJIEHUs-BOCCTaHOBIEHUs. (CocCTaBlieHUE ypaBHEHMH
peaxIyii ¢ MOMOIIBIO0 METO/1a IIEKTPOHHOTO OajaHca.
OObsiCHEHHE  3aBUCUMOCTHM  CKOPOCTM  XMMHUYECKOU
peaKuu H TOJIOKEHHS] XUMHUYECKOTO pPaBHOBECHUS OT
pa3anyuHbIX (PaKTOPOB

BreinmonHeHue XUMHYECKOIO OKCIICPpUMCHTA B IIOJIHOM

XuMu4ecKkui COOTBETCTBUU
IKCIEPUMEHT C TIpaBWJIaMH 0€30TTaCHOCTH.
HaGmionenue, Qukcanuss W  ONHUCAaHUE PE3yJIbTaTOB
ITPOBEJEHHOI0 SKCIIEPUMEHTA
[IpoBeneHNE CAMOCTOSITENBHOTO TOMCKA XHUMHUYECKOU
XuMuieckas uH(pOpPMAIUU C UCIOJIb30BAHUEM PA3IMYHBIX MCTOUYHUKOB
uHopmanus (HaAy4YHO-TIOIYJISIPHBIX
U3JIaHUl, KOMIIBIOTEPHBIX 0a3  JIaHHBIX, PECYPCOB
WuTepHera).
HUcnonb3oBaHWE  KOMIOBIOTEPHBIX  TEXHOJOTHM  JJIsS
00paboTKH
W Tepenadyd  XUMHUYECKOM — uHboOpManuu U €€
MIPECTABJICHUS B Pa3IMYHBIX (popmax
YcraHoBKa  3aBUCMMOCTH  MEXAY Kauye€CTBEHHOHM U
Pacuernt MO | KOJMYECTBEHHOM CTOpPOHAMU XHWMHUYECKHX OOBEKTOB U
XHMHYECKUM IIPOLIECCOB.
dhopmynam Pemenue pacyeTHBIX 3a/1a4 MO0 XUMHUYECKUM (popMmyliaMm H
U YPABHECHUAM YpaBHEHUSIM
OOBsICHEHHE XUMUYECKUX SBJICHUM, TMPOUCXOISIIINX B
IpodunbHoe U | IpUpoJe, ObITY U HA TPOU3BOJICTBE.
npogeccuonanbuo | OnpeneneHre BO3MOKHOCTEW IPOTEKAHMS XHWMHUYECKHUX
3HAYMMOE MPEBpAIEHUN B pa3IUYHBIX YCIOBUSX.
co/iep:KaHue CoOmrofieHre  MpaBWJI  DKOJIOTMYECKU  IPaMOTHOTO

MOBEACHUS B OKPYXKAIOILIEH Cpeie.
O1ueHKa BIUSIHUSL XUMHUUYECKOTO 3arpA3HEHUS OKPYKAOIIEn

CpeIsl Ha OpPraHW3M 4YejloBeKa H JPYTHE IKUBBIC
OpPTaHU3MBI.
CoOmonennie  mpaBun  Oe3omacHOro  oOparieHus: ¢

TOPIOYMMH W TOKCHYHBIMH BEIIIECTBAMH, JIa0OPaTOPHBIM
00opyZI0BaHUEM.

[ToxroroBka pacTBOPOB 3aaHHON KOHIICHTPAIIUU B OBITY U
Ha MPOU3BOJICTBE.

Kputnueckass  OlEHKa  JOCTOBEPHOCTH  XHMHYCCKOM
uHGOPMAIIUH, ITOCTYIAONIEH 13 Pa3HBIX HCTOUYHHUKOB
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4. YCJIOBHUS PEAJIM3AIIMN ITPOTPAMMBI OBIIIEOBPA3OBATEJIbBHOM
YYEBHOM JUCHUTIJIMHBI
4.1. TpeOoBanussi K MHUHMMAJBHOMY MATEPHAIbHO-TEXHUYECKOMY

o0ecrevyeHNIO peajn3anum 001eo0pa3oBaTeILHON YUeOHOM IUCIUILINHBI

Peanuzauus y4eOHOM NHCHMIUIMHBI TpeOyeT Haiuuue ydeOHOM ayauTopuu No
302 kabuneT “EcTecTBEHHO-HAYYHBIX JUCITUTLINH

o ObopynoBanue: [lpeseHrannoHHoe 000pya0BaHHE, MPOCKTOP, PKpPaH AJis
npoektopa, 11K, yueOHas mebens.

o VYyeOHo-HarmsiHOe  mocobue: koMmruiekT YMK  nmo  aucuunimHe
(InmakTUYeCKUe — Marepualibl, KOHTPOJBHO-OIEHOYHBIE  CPEJICTBA,  HAIJISAJIHbIC
MaTepuabl 1 T.1.)

o [Iporpammuoe obGecrnieuenue: OC Linux Debian 10 (JIumensus GNU

General Public License)

4.2.Y4eOHO-MeTOAMYECKOEe oOlOecnedeHrne o00meo0pa3oBaTebHOl y4eOHOH
AUCUMILTHHBI.
Ilepeyenbp  pexkoMeHAYeMbIX  Y4YeOHbIX  W3JAHMH, ONOJHUTEILHOU

JIUTEPATYPbI, NI 00yYAIOIUXCS U MPenoiaBarTeJis.

OcHoBHas auTEparypa

1. I'munaka, H.JI. O6mas xumus: yaedbHoe nocodue / H.JL. I'nmmuka. — wuzgm.
crep. - M.: KunoPyc, 2020. — 749 ¢. — (Cpennee npodeccuoHaibHoe 00pa3oBaHue).
ISBN 978-5-406-01549-0. — URL: https://book.ru/book/935925 (nata oOparmenwus:
11.12.2020). — TekcT: 21eKTPOHHBIH.

JlonoiHUTEIbHAS JIUTEepaTypa

1. Aptemenko, A.W. Oprannueckass xumus: yueOHuk / A.M. Apremenko. —
5-¢ u3n., uctp. - M.: KaoPyc, 2018. — 528 c. — (CI1O). — ISBN 978-5-406-05331-7.
— URL: https://book.ru/book/924050 (mara oOpamenus: 11.12.2020). — Texkcr:
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ANEKTPOHHBINA. PekoMenaoBaHo MuHUCTEpCTBOM 00pa30oBaHUS B KauecTBE y4eOHMKaA

IJIs1 CPCAHUX CIICHHUAJIbHBIX qu6HBIX BaBeI[CHI/Iﬁ

2. Caenxo, O.E. EcrectBo3nanme: yuebHoe mocobue / O.E. Caenko, T.II
Tpymmna, O.B. JlorBunenko. — 7-¢ usf., crep. - M.: KuoPyc, 2020. — 363 c. —
(Cpennee mnpodeccuonanbHoe oOpazoBanue). ISBN 978-5-406-01415-8. — URL:
https://book.ru/book/939217 (nata obpamenus: 11.12.2020). — TekcT: 3JIEKTPOHHBIH.
Pex. ®I'AY «DUPO».

3. Caenko, O.E. EcrectBo3Hanue. IIpakTukym:  y4eOHO-TIPaKTUYECKOE
nocobue / O.E. Caenko, O.B.Jlorsunenxo , C.C. bypoa. — Mocksa: KuoPyc, 2021. —
241 c¢. — ISBN 978-5-406-07893-8. — URL: https://book.ru/book/938427 (mata
obOpamenus: 11.12.2020). — TekcT: snexkTpoHHbINA. Pek. axcniepTHbiM coBeToM YMO B

cucteme BO u CIIO

4, Caenko, O.E. EcrectBo3nanme: yuyeOHOe mocobme /O.E. Caenxo, T.II.
Tpymuna, O.B. ApytionsiH. — 6-¢ usn., crep. - M.: KunoPyc, 2018. — 364 c. —
(Cpennee mpodeccuonanbHoe obOpazoBanue). ISBN 978-5-406-016475-7. — Tekcr:
HenocpeacTBeHHBIN. Pex. ®T'AY «DUPO».

HuTepHer- pecypcesl

1. ChemNet: nopran gpyHmaMmeHTaIpHOTO XUMUYECKOTO oOpazoBanus - URL:
http://www.chemnet.ru.

2. OcHOBBI XUMHH: 00pa30BATENbHBIN CAUT JUIsl IIKOJIBHUKOB U CTYACHTOB -
URL:http://www.hemi.nsu.ru.

3. WebElements:  oHnailH-CIpaBOYHUK  XMMHUYECKHX  DJIEMEHTOB -
URL.:http://webelements.narod.ru.

4.  Mup xumun - URL:http://mirhim.ucoz.ru/.

S. Komnekumsi  «EcTeCTBEHHOHAy4YHBIE  DKCHEPUMEHTBI»:  XUMHUS -
URL:http://experiment.edu.ru.

6. Xumusi I8 BCeX: WIUTIOCTPUPOBAHHBIE MaTepuaiabl 1O  OOIIeH,
OpPTaHUYECKOU U HEOPTaHUYECKOU XUMHH - URL.:http://school-

sector.relarn.ru/nsm/chemistry/Rus/chemy.html.
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5. KOHTPOJIb 1 OHEHKA PE3YJIBTATOB OCBOEHUS
OBHIEOBPA30OBATEJBHOU YYEBHOU JUCHUIIINHBI
KoHTponib ¥ olleHKa pe3yJlbTaTOB OCBOEHHUS 00I1e00pa3oBaTebHON yueOHOM

JUCHUIUIMHBL  OCYILECTBIISIETCA ~ MpenojaBarelieM B MPOIECce  IPOBEACHUS
NPaKTUUYECKUX 3aHSATUM M J1a0OpaTOPHBIX pabOT, TECTUPOBAHUS, a TAKXKE BBITTOJTHCHUS
00yJaroIMMMUCS UHIUBUIYAJIBHBIX 3a/IaHUH, TPOCKTOB, UCCIIEOBAHUM.

KoHTposib M OLleHKAa pPE3yJabTaTOB OCBOCHMS AUCHUILIMHBI OCYIIECTBISETCA
npernojaBaTeyieM B IMPOIECcCe MPOBEACHHUS NMPAKTUUECKUX 3aHATUH W J1aOOpaTOPHBIX
paboT, TECTUpPOBaHUS, a TaKXKE BBIMOJTHEHUS OOYJAIONUMUCS WHIUBHUIYaTbHBIX

3aJlaHuM, IIPOEKTOB, UCCJICIOBAHUM.

Pe3yabTaThl 00yueHus Pe3yabTaThl 00yueHus ®opMbI U METOAbI
(mpeaMeTHBbIE) (ocBOCHHBIE YMEHMS, KOHTPOJISI M OLEHKHU
YCBOEHHbIE 3HAHUS) pe3yabTaToB 00y4YeHusl
IIpeameTHbIC

B pe3ysbTare ocBoeHUs1 y4eOHOM IMCHUIIIMHBI 00YYAIOIIMIiCSI 10JIKEeH:

chopMupoBath OOBSICHATD XUMH4YeCKUX | Tekymmii KOHTPOJIb:
MPEJCTAaBICHHA O  MECTE | SBJICHWH, MPOUCXOJAIIMX B | - TECTUPOBAHUE;
XUMHH B COBPEMEHHOH | mpupoJe, OBITY u Ha | - OI[EHKa Ha KOHTPOJIbHOU
HAayyHOM  KapTUHE MHpa; | IPOU3BOJICTBE. Cobnronats | pabore;
MOHMMaHUE POJIM XWMHUHU B | IpaBHUIIa 9KOJIOTHUECKHU | - YCTHBIM OMPOC;
(GhopMHUPOBaHHH KPYro3opa W | TPAMOTHOTO  TIOBEJEHHUS B | - OIIEHKA JOKJIAJIOB
(GYHKITMOHATTEHOM oKpyxaromieir cpene. Ornenka | - IPE3CHTAUUN
TPaMOTHOCTH 4YEJIOBEKA IS | BusSTHUS xummueckoro | ATOroBbIN KOHTPOJIb:
pelieHus NPAKTHYECKUX | 3arpsi3HEHUs OKpyKarorneii | - TCCTHPOBaHHE,
3aaad, Ccpelpl Ha OpraHu3M 4esoBeka u | - OLCHKa Ha

JIPYTHE )KUBbIE OPTaHU3MBI. nudpepeHIPOBAHHOM

Cobmronenue npaBu | 3a9CTe

O6e3omacHOrO  oOpamieHust ¢

TOPIOYMMH W TOKCHUYHBIMH

BELIECTBaMH,  JIabOpaTOPHBIM

o0opynoBaHuEM.
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-BJIaJIETh
OCHOBOIIOJIar alo MU
XUMHYECKUMH  TOHATHUSIMH,
TEOpUsIMU,  3aKOHAMH U
3aKOHOMEPHOCTSIMU;
yYBEpPEHHOE M0JIb30BaHUE

XUMHYECKON TEPMHUHOJIOTUEH
U CHUMBOJIMKOI;

Ymeth hopMynupoBaTh 3aKOHBI,

JlaBaThb ONpEAEIECHUA. YMETh
YCTaHaBJIUBATh MPUYUHHO
CJIEACTBEHHON CBSI3M  MEXAY
coaepKaHueM 3aKOHOB i
HaIlMCaHUEM XUMHYECKHUX
dbopmyn Hu ypaBHEHUH.
Hcnonb3oBanne B y4eOHOH W
npo¢eCCHOHATbHON

JIESATCILHOCTH XUMHYECKHUX
TEPMHUHOB n CHMBOJIAKH.

Hazpanune HN3YUCHHBIX BCHICCTB
1o TPUBUAIBHON WIH
MEXIYHAPOJAHOW HOMEHKIIAType
U OTPaXCHHE COCTaBa JTHUX
COCIMHEHUN c IIOMOILBIO
XMUMUYECKUX (POPMYIL.

Texkymmii KOHTPOJIb:

- TECTUPOBAHUE;

-YCTHBIN OMpoc

- TeMaTHYCCKHUI TUKTAHT;
HUTOroBbiii KOHTPOJIb:

- TECTUPOBAHUE;

- OLICHKA Ha
muddepeHIIpPOBaHHOM
3adere

-BJIAJICTh OCHOBHBIMH
METOJIaMHU HAy4YHOTO
MO3HAHUS, HCIIOJIb3YEMbIMH B
XUMHH: HaOJIIOICHUEM,
ONMCAaHHEM,  HM3MEPCHHEM,
IKCIIEPUMEHTOM; YMCHHE
oOpabaTbiBaTh,  OOBSICHATH
pe3yNbTaThl  MPOBEICHHBIX

OIBITOB M JENaTh BBIBOJBI,
TOTOBHOCTh M CIIOCOOHOCTH

BrinmonHnenue 1o aJiropuTmy,
aHaJIu3 BBIIIOJIHCHHA 3aJaHUus,

NpPaBUIBHOCTh  OGOPMIICHUS
peuicHugd n OTBE€TOB.
OrtpaxeHnue XUMHUYECKUX
IIPOLIECCOB c IIOMOIIIBIO
YpaBHEHUU XUMUYECKUX
peaKuui.

Texymuii KOHTPOJIb:

- YCTHBIN OIIpOC

- IPOBE/ICHUE IKCIIEPUMEHTA
-caMocCTOsATeNbHAsT padboTa
HUTOroBbiii KOHTPOJIb:

- TECTUPOBAHUE;

- OLICHKA Ha

TG depeHITPOBAaHHOM
3ayere

MIPUMEHSATH METO/IbI
MO3HAHHWS TIPU  PEIICHUU

MPaKTUYECKUX 3a/1a4;

chopMHUpOBATH ymenusi | OTpaboTaTh HABBIKU PEIICHUS Texkymmii KOHTPOJIb:
JlaBaTh KOJIMYECTBEHHBIE | TPAKTUUYECKUX 3a/1a4y. Y METh - TECTUPOBAHUE;

OIICHKA W  MPOU3BOJUTH | peHIaTh pacueTHHIC 3aa4H 110 - OIICHKA Ha

pacueTsl TO XHUMHUYECKUM | XUMHUYECKUM (HopMynaM u CaMOCTOSITENIbHOM paboTe

dbopmynaM U ypaBHEHUSIM;

YPAaBHEHUSIM;

HUToroBbiii KOHTPOJIb:
- TECTUPOBAHUE;

- BOIIPOCHI HA YPOKE;

- OLIEHKA Ha

b depeHIIpOBaHHOM
3a4ere
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-BIIAJICTh npaBUJIaMA
TEXHUKHA O€30MacHOCTH TMpH
UCTIOJIB30BAHUHN XMMUYECKUX

BrImmonmHeHe XMMHYECKOTO
9KCIICPUMCHTA B ITIOJIHOM
COOTBETCTBUH C ITpaBHUJIaMU

Texkymmii KOHTPOJIb:
- TECTUPOBAHUE;

- PCUHICHUEC CUTYallMOHHBIX

BEILIECTB; 0e30IacHOCTH

3a/1ad4;

- pedeparsr;
- IPE3eHTAIUN

chopMHUpOBaTh COOCTBEHHYIO

HpOBeI[eHI/Ie CaMOCTOATECIBHOI'O

Texkymmii KOHTPOJIb:

[MO3UIIMIO 10 OTHOIIEHHUIO K | IIOMCKA XAMHYECKOH | - JOKJIAIBL,
XUMHYECKOH  uH(popManuu, | nHGOpMaIuu C | -Ipe3eHTaIuu
MOJy4yaeMoOil M3  Pa3HbIX | UCHOJB30BAHWEM  pazNUYHBIX | UTOroBBIN KOHTPOIb:
HCTOYHHKOB. HCTOYHHUKOB (Hay4HO- | - BOIIPOCHI HA YPOKE;
MOMYJISIPHBIX A3aHuH, | - OLlIEHKa Ha
KOMIIBIOTEPHBIX 0a3 JaHHBIX, | JuddHepeHIMPOBAHHOM
pecypcoB HTepHETA). 3a4eTe
Tabnwuia 2

Pe3yabTaTsl 00yuyeHus
(INYHOCTHBIE, MeTANIPeAMETHbIE)

®opMbI U METO/IbI KOHTPOJIS U
OLIEHKH Pe3yJIbTATOB 00y4YeHusl

JIMYHOCTHBI

(©

-cOopMHUpPOBaTH YYBCTBO TOPJIOCTH U YBaXKEHHUSA K
HUCTOPHUH u JIOCTH>KCHHSIM OTEUECTBEHHOU
XUMUYECKOM  HAayKHd;  XUMHUYECKH  TIpaMOTHOE
MoBeJIeHHE B MPO(PECCHOHATILHON JCATEIHHOCTH U B
OBITY TIpH OOpaIeHNH ¢ XUMHUYECKUMHU BEUIECTBAMH,
MaTepuagaMH U MpoLeccaMu;

WuTepnperanys pe3ysibTaToB
HaOJII0ACHUH 32 1A TEIbHOCTBIO
00y4aroLerocst B IpoLecce OCBOCHUS
00pa3oBaTeNIbHON MPOTrpamMMBbl.
[TpoBenenue nabopaTOpPHBIX U
MIPAKTUYECKHUX 3aAHITHH.

- TOTOBHOCTh K TPOJODKCHHIO O0Opa3oBaHUS U
MTOBBIIICHUS KB (DUKALIH B n30paHHOI
MpOopECCUOHABHONU JEATEIPHOCTH M OOBEKTUBHOE
OCO3HAHUE POJIU XUMHUYECKUX KOMIETEHIUHN B 3TOM;

WHTepnperanus pe3yapTaToB
HaOJI0ICHUH 32 IeITeNbHOCThIO
00yy4aromerocs B poLecce OCBOSHUS
00pa30BaTeIbHOW MPOrPaMMBI

- YMCHHUC HCIIOJIB30BATh AOCTHUIKCHUSA COBpCMCHHOfI
XUMHYECKOU HAaYKH U XUMHUYCCKUX TEXHOJIOTHit JIIA

MOBBIIIEHUS! ~ COOCTBEHHOTO  HMHTEIUIEKTYaJbHOTO
pazBuTHsg B BBIOpaHHOM  NpodeccHOHAIbHON
NESITENIBHOCTH;

WuTepnperarnus pe3ynbTaToB
HaOJIOICHNUH 32 e TETFHOCTHIO
00yyaromerocs B porecce OCBOSHUs
o0pa3oBaTenbHON

MIPOTPaMMBbI
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METallpEeIMETHLIC

- ACIIOJIb30BaHME PA3JIMYHBIX BHJIOB MO3HaBaTeabHOM | JlabopatopHo-IIpakTHUecKkue 3aHATHS
NEeSATEIbHOCTH W OCHOBHBIX  HMHTEIUICKTYaIbHBIX | CeMUHApHI

oreparii (MMOCTAaHOBKHM 3aJa4dd, (OPMYJIUPOBAHHUS | YUeOHO-TIPAKTHUECKHUE KOH(PEPECHIINN
TUIOTE3, aHAJIM3a U CUHTE3a, CpaBHEHUs, 0000meHus, | KoHkypch

CHUCTEMaTHU3all1H, BBISIBIICHHUS NPUYUHHO- | OJIUMITHAIBI

CJICJICTBCHHBIX CBSI3CH, ITOMCKA aHaJIOr OB,
(bopMyIIMpPOBaHHUS BBIBOJIOB) JUTS peleHus
MOCTABIICHHOW  3a/1ayd, TMPUMEHEHHE OCHOBHBIX
METOJIOB ~ TO3HaHWS  (HAONIOJCHHUS,  HAYYHOTrO
OKCIIEPUMEHTA) JUISl W3YYCHUS PA3JIHYHBIX CTOPOH
XUMHYECKHX OOBEKTOB M IPOIECCOB, C KOTOPBIMH
BO3HMKAaeT  HEOOXOAMMOCTh  CTAJKHBaThCA B
npodeccuoHabHOU chepe;

— HCMOJB30BaHUE PA3NIMYHBIX HMCTOYHUKOB s | JlaboparopHo-IIpakTrueckue 3aHATHS
MOJIyYeHUsT XUMHUYeCKoW uH(popmanuu, ymeHue | CeMuHaphI
OIICHUTh €€ JIOCTOBEPHOCTh I  JIOCTHXKCHHS | YUeOHO-NpaKTHUYEeCKUEe KOH(DEPEHITUN
XOpOIIUX Pe3yabTaTOB B MpodeccuoHanbHOM cdepe; | KoHkypcsr
Onummnuagsl

Bonpocs! k 1uddepeHUMPOBAHHOMY 3a4eTy 10 XUMHH

1. [Ipenmer u 3amaun xuMuur. OCHOBHBIE TOHATHUS XUMHUU (XUMHUUYECKUU
AJIEMEHT, aTOM, MOJIEKYJa, BEIIECTBO, ayutoTpornusi). OCHOBHBIE 3aKOHBI XUMHH (3aKOH
MOCTOSIHCTBA COCTaBa BEMIECTBA, 3aKOH ABOTraJipo, 3aKOH COXPAHEHUS MAaCChl BEIIECTBA,
nepuoanueckuii 3akoH /.M. Menneneena).

2. Ctpoenue Ilepuoandeckoil cuCTeMbl XHUMHUYECKUX dieMeHToB JI..
MenpaeneeBa, 3aKOHOMEPHOCTH HM3MEHEHHUSI CBOWMCTB B CHUCTEME M €€ 3HAYCHHE.
Ctpoenne aroma xumuueckoro sjemeHTa. [IpuBectn mpumep Ha 3yeMeHTax 1-3
nepuona [ICXD JI.1. Menneneena.

3. CocraB u cTtpoeHue BemecTBa. Xumuueckas ¢opmyna. OTHOCUTENbHAS

ATOMHasd W MOJICKYJISIpHAass Macca. MaccoBas JO0JIs1  JJICMCHTAa B XHMHYCCKOM
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COCIMHEHUH. BBIUMCINTE MAacCOBYIO JIOJII0O 3JIEMEHTOB B COEAMHEHUU (IO BHIOODPY
YUUTEA).

4. Tunel XuUMUYECKOM CBSI3M (MOHHAs, KOBAJCHTHAs, MeETaJUIMYecKas,
BOJIOPOJHAs), MEXaHW3M 0Opa3oBaHUS, CBOWCTBA BEIIECTB C  Pa3IMYHBIMU
XUMUYECKUMU CBsI3iMU. [IpuBecTr mpumep cxeMbl 00pa30BaHus KaKI0TO THUIIA CBS3H.

5. JlucniepcHble CHCTEMBI: COCTaB, KiaccU(UKaluMy, TPUMEPHl BEUIECTB,
CBONCTBA BEILECTB.

6. Huctele BemiecTBa U cMmecd. Buael cmeceil, ux 3HayeHue. Bpramciauthb
MacCOBBIE 101 KOMIIOHEHTOB BEILIECTB B CMECH (I10 BEIOOPY YUHTEs).

7. OCHOBHBIE TIOJIOKEHHSI TEOPUM  IJIEKTPOJIUTHYECKOM  JTHCCOLMALU
(bopmynupoBKa M HMX CYIIHOCTB). 3amucaTh ypaBHEHHE B MOHHOM Buje (10 BbIOOPY
YUUTEA).

8. Kucnorel B cBeTe TEOPHUH AJIEKTPOJUTUUYECKON TUCCOIMAUU (TTOHSTHE
«KHUCJOTBI», UX CBOWCTBA U 3HAUEHHUE). 3alKcaTh ypPaBHEHUS pEaKIMil B HOHHOM BUJIE,
MTOATBEPKIAAOIINE CBOMCTBA KUCIIOT.

9. OcHOBaHUs B CBETE€ TEOPUM DJICKTPOJUTUYECKON Auccouranuu (TMOHSITHE
«OCHOBaHHUS», UX CBOMCTBA W 3HAYEHHUE). 3alucaTh YPaBHEHUSA PEAKLUUd B HMOHHOM
BUJIE, TOATBEPKIAOIINE CBOMCTBA OCHOBAHUM.

10. Conu B cBeTe TEOPUU ODIIEKTPOIUTHUYECKON Jucconuanuu (TIOHSTHE
«COJM», UX CBOMCTBAa M 3HAYEHHE). 3alucaTh YPaBHEHUsI peakUuid B MOHHOM BUJE,
MOJATBEPKAAOIIUE CBOMCTBA COJIEH.

11. Oxcuzpl B CBETE TEOPUHM DJIEKTPOJMTHYECKOW AUCCOLMALMM (MTOHSATHE
«OKCHJIb», X CBOMCTBAa W 3HAUEHHUE). 3amucaTh ypaBHEHHUS peaklUuid B MOHHOM BHUJE,
ITOATBEPKIAAIOIINE CBOMCTBA OKCUIOB.

12.  Krnaccudukamuum XuMHYECKUX peakiuil (1o KOJWYEeCTBY M COCTaBy
PEareHTOB U MPOAYKTOB PEAKLUU, 10 U3MEHECHUIO CTEIIEHU OKHUCJIECHHS, HO TEILUIOBOMY
abdexTy, Mo HaIUUYUIO KaTaiu3aTopa, mo (a3oBOMY COCTOSHHMIO W T.1.). [IpuBectu

MpUMEPHI YPaBHEHUH peakIuil K KaKI0iM KiaccupuKaiu.
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13. CKOpOCTh XMUMHUYECKOW peakiuu, (PakTopbl BIHUAIONIHE HA CKOPOCThH
XUMHYECKOUN peakiuu. XUMHUYECKOe PaBHOBECUE U CIIOCOOBI ero cMmenieHus. [Ipusectu
pUMEp CIIOCOO0B CMEUIEHUSI XUMUYECKOTO paBHOBECHS Ha PEaKI[MU CUHTE3a aMMHUaKa.

14.  Metambl (monoxkenue B IICXD JI.M. MeHnneneeBa, CTpOo€HHE aroma,
¢bu3nUecKkue U XMMHUYECKUE CBOWCTBa, MpuMeHeHue). [IpuBecTu npuMepsl XUMUYECKUX
peakiMii MeTaJJIOB HAa KOHKPETHBIX MpuMepax (YpaBHEHHS 3allMcaTh B MOJEKYJISIPHOM
1 MOHHOM BHjie). CriiaBbl (BUbI, UX IPUMEHEHUE).

15.  CnocoObl mMOJy4YeHUs MeTayioB (OOIIMe 3Tambl MPOU3BOJCTBA, BHJIbI
MeTaTypruu ¢ npumepamu). Kopposusi MeramnoB (MOHSITUE, BHIABI KOPPO3UU U
CIOCOOBI 3aIUTHI OT KOPPO3HUH).

16. Hemeramnel (monoxxenue B IICXD JI.M. MenneneeBa, cTpoeHHE aToMma,
(bu3nyeckre U XMMUYECKUE CBOMCTBA, MpuMeHeHue). [IpuBecTy npuMepbl XUMUYECKHUX
peakiMii HEMETAJUIOB Ha KOHKPETHBIX TNpuMepax (ypaBHEHUsS 3amucaTh B
MOJIEKYJIIPHOM ¥ HOHHOM BHUJIE).

17.  Teopmusa cTpoeHuss oprannueckux coeauHeHnid A.M. byrtaeposa
(IpennoCchUIKK CO3/IaHusA, TOJIOKEHUSI TEOPUU M HMX TOSICHEHHUE C IMpUMEpamu, ee
3HA4YCHUE ISl Pa3BUTHS XUMUK).

18.  Anxanbl (COCTaB, CTPOCHHE, H30MEpHs, HOMEHKJIaTypa, (pU3udecKkue u
XUMUYECKHE CBONCTBA, CIOCOOBI MOTyYeHre, IPUMEHEHHE).

19. AnkeHbl M aJKUHBI (COCTaB, CTPOEHUE, H30MEpHUs, HOMEHKJIATYpa,
(bu3NYecKue 1 XUMHUYECKHE CBOMCTBA, CIIOCOOBI TTOJIyYCHHE, IPUMEHEHNE).

20. AnkamveHsl W apeHbl (COCTaB, CTPOCHUE, H30MEpHs, HOMEHKJIAaTypa,
(buzryecKkre 1 XUMUYECKHE CBONCTBA, CIIOCOOBI MOJy4eHUE, TPUMEHEHHE).

21.  Chouptel (cocTaB, CTpOCHHE, M30MEpHs, HOMEHKJIATypa, (pu3udeckue u
XUMUYECKHE CBOMCTBA, CIOCOOBI OJTyYeHHE, IPUMEHEHUE).

22. KapOoHoBbIe KHUCIOTHI (COCTaB, CTPOCHHME, H30MEpPHs, HOMEHKJIATYpa,
(bu3MYecKue 1 XUMHYECKHE CBOMCTBA, CIIOCOOBI TIOJIyYCHHE, IPUMEHEHNE).

23.  YrueBoawl (cocTaB, CTpOCHHUE, U30MEPHUS, HOMEHKJIATypa, (GU3UYECKUE U

XUMUYECKHE CBONCTBA, CIOCOOBI MOTyYeHNEe, TPUMEHEHHE).
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24.  A3zoTconepiKaliue OpraHUYeCKHe COSAWHCHHUS — aMUHBI, aMUHOKHCIIOTBI,
O0enku (cCocTaB, CTPOCHHE, W30MEpHs, HOMEHKIATypa, (U3NYECKUE U XHUMHUYECKUE
CBOMCTBA, CIIOCOOBI IMOJTyYeHUE, IPUMCHEHHE).

25. IImactmaccel u BojoKHA (KiaccudUKaIus, CBOMCTBA, CIOCOOBI TOTYUYCHUS,

OTACJIBHBIC IIPCACTABUTCIIN U UX 3H8.“ICHI/I€).
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