MUWHMHCTEPCTBO OBPA30BAHUS, HAYKU U MOJIOJIEXU PECITYBJIMKU KPIM

IoCYJAPCTBEHHOE BIO/DKETHOE IMTPO®ECCHUOHAJIBHOE OBPA3OBATEJIbBHOE
YUYPEXJIEHUE PECITYBJIMKU KPbIM
«EBITATOPMMCKHNUN NHAYCTPUAJIbHBI TEXHUKYM»

oii nognmceio: MYTUHLEBA

Moanucaro undpos
HATAJIbA EBTEHbEBHA

MYTUHLEBA
1.2.643.3.131.1.1=120C393131303031303537353030,
1.2.643.100.3=120B3138353032333232303339,
email=055@crimeaedu.ru, c=RU, st=Pecny6nuka
Kpbiw, l=r.Egnatopus, 0=TOCY/IAPCTBEHHOE
BIO[DKETHOE MPOGECCHOHATILHOE
OBPA3OBATE/TbHOE YUPEX/IEHVE PECTYB/IUKIA
KPbIM "EBIMATOPUVCKI MHAYCTPUATIbHbI
TEXHUKYM", givenName=HATAJIbAl EBIEHbEBHA,
sn=MYTUHLEBA, cn=TTYTUHLIEBA HATATIbA
EBFEHEBHA
[Nata: 2023.02.09 09:49:16 +03'00"

PABOYASI IPOIT'PAMMA YUEBHOM JUCIUIIJINHBI
OV]1.09 Xumus

st mpodeccuid cpeHero mpodeccuoHaIbHOr0 00pa3oBaHuUs

YpoBeHb OCHOBHOM 00pa30BaTEIbHON MOATOTOBKH — 0a30BbIii
10 HAIIPaBJIECHUSM MOATOTOBKHU:

35.01.14 — MacTep no peMOHTY M TEXHHYECKOMY 00CJIyKUBaHUI MalIuHHO-
TPAKTOPHOI'0 MapKa

®opma 00y4yeHHUs1 — OUHAS
Cpoxk ocBoenusi OOII — 2 rona 10 mecsieB

EBnatopus, 2022 r.



OJIOBPEHA YTBEPXJIAIO

Ha 3acesannu [T(LDK obumeobpasosareisupix 3am. aupexrtopa 'BITOY PK

JHCLIMTUTHH « EBM@TOpHACKHH HHAYCTPHANBHbIH

[lporokon Nel« 27 » (% 2002 1 lcwu'xy\w

lMpencenarens komuceu 7»2 (Fes v 1087 /A W A.C. Cynaykosa
ke / ‘R \ 2% 20420

PaGouas nporpamma yueOHOM TUCUMIUTUHBI «XUMUS» pa3paboTaHa Ha
OCHOBE IIPUMEPHOI ITporpaMMbl 00111€00pa30BaTEILHON YUeOHON JUCIIUTIITNHBI
«DKonorus» A NpoPecCuOHANBHBIX 00pa30BaTeNIbHBIX OPraHU3aluH.
PexomennoBano ®@enepanbHbIM TOCYAapCTBEHHBIM aBTOHOMHBIM YUPEKICHUEM
«DenepanbHbI UHCTUTYT pa3BuTHs oOpazoBanHus» (PI'AY «DMPO») B kauecTBe
MPUMEPHON TPOrPaMMBbI JUIsl peau3alii OCHOBHOM NMpodecCroHaNbHON
obpasoBarenpHON porpamMmel CITO Ha 6a3e 0OCHOBHOTO 00111€T0 00pa30BaHUs C
noJjiyueHueM cpeaHero oduero oopazoanus [Iporokon Ne 3 ot 21 uronsa 2015 .
Perucrpaunonnsiii Homep penenzuu 387 ot 23 uronsa 2015 r. PI'AY «DHUPO», ¢
yrouHeHusiMu LlenTpa npodeccrnoHanbHOro 06pa3oBaHusi U CUCTEM
kBanupuxanun OI'AY «®UPO» [Iporokon Ne3 ot 25 mas 2017r.

Opranuzanus-pazpadotunk: ['BIIOY PK «EBnaTopuiickuii ”HAYCTpUATbHBIN
TEXHUKYM»

CocraButens: Typuk Hatanes JImutpueBHa, npenogaBarens xumun [ BITOY PK

«EBNIaTOPUMCKUN UHIYCTPUATIbEHBIN TEXHUKYM)
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1. HOACHUTEJIbBHAA 3AIINCKA

Hacrosimas mporpamma y4eOHOM UCHMIUIMHBI OPHEHTHPOBAaHA Ha PEAIN3ALUI0
(denepabHOTO0 KOMIIOHEHTA TOCYIapCTBEHHOTO 0Opa3zoBarenbHOro cranaapra (nainee — ®I'OC)
cpeanero oomiero oOpa3oBaHUS MO Xumuu Ha 0a30BOM YPOBHE B IIpelesiax OCHOBHOU
00pa30BaTEIILHON MPOTrPAMMEBI CPEAHETO MPOPECCHOHATBHOTO 00pa30BaHUS C YIETOM TPOGUIS
MOJIy4aeMoTo MPOPECCHOHAIBHOTO 00pa30BaHUsI.

[Iporpamma yueOHOUM AUCHUIUIMHBI «XUMUS» TpEeJHA3HAYCHA JUIS M3YYEHHUS XUMUU B
YUPEXKJEHUSAX CPEIHEr0o Npo(eccHOHAIbHOTO 00pa30BaHUs, PEATU3YIOIKUX 00pa30BaTEIbHYIO
MPOrpaMMy CpEIHEro o0IIero 00pa3oBaHusl MPHU MOITOTOBKE KBATU(HUIIUPOBAHHBIX pa0OUNX.

CornacHo «PexoMeHIaMsAMU TI0 OpraHW3alMd TOJYYEHUS CpEeIHero OO0Iero
o0Opa3oBaHus B IpeJiesiax 0CBOEHHUS 00pa30BaTeIbHbIX MPOTPaMM CPEIHET0 NPodeCCHOHATBHOTO
oOpa3oBaHusl Ha 0a3e OCHOBHOTO O0IIEro oOpa3oBaHUs C y4yeTOM TpeOoBaHMH (enepaabHBIX
TOCYJapCTBEHHBIX  OOpa3oBaTENbHBIX  CTAaHAAPTOB W  IOJlydaeMOW  Mpoeccud WM
CMENUANBHOCTA  CpPEIHEro MpoecCHOHANBFHOTO oOpa3oBanus» (mucbMo JlemaprameHrta
roCy/lapCTBEHHOW MOJMTUKH B cdepe MoArotroBku padouux kajapo u JAIIO MunoOpHayku
Poccun or 17.03.2015 Ne 06-259) xumusi wusy4aercs B YUPEKICHUSIX CPEIIHEro
npodeccuonanibHoro oOpazoBanusi (mamee — CIIO) ¢ yuerom mnpoduias  MOTyd4aeMOro
podecCHOHATBHOTO 00pa30BaHMUs.

ITpu ocBoennu mnpodeccuii CITO Texamueckoro mnpoduis: 13.01.10 - DnekrpomMoHTEp

0 PEMOHTY U OOCTYXKHUBAHUIO JJIEKTPOooOOpymoBaHUs (TI0 OTPACISIM)- XUMHUS H3Y4aeTcsl Kak

0a30BbIN yueOHBIN mpeameT. [Ipu mocTpoeHNM ydeOHOTO MpoIlecca YUUTHIBAIOTCS TPeOOBaHMS

OI'OC CIIO, xoTopble MpeaycMaTpuBarOT, 4TO BbIycKHUK, ocBouBIui OIIOII CIIO, nomkeH
001a1aTh OOIIMMH KOMIIETEHIIUSIMH, BKIIFOYAIOIUMU B ¢€0s CIIOCOOHOCTD:

OK 1. IloHnmaTh CYIIHOCTHh M COITMATBHYIO 3HAYUMOCTh CBOEH Oymyrei mpodeccuu,

MPOSBJISITH K HEM YCTOMYMBBINA MHTEPEC.

OK 2. OpraHI/ISOBBIBaTB CO6CTB€HHyI-O JCATCIIBHOCTDb, UCXOJ U3 LCIH U croco0oB ee
AOCTHIKCHUSA, OITPCACIICHHBIX PYKOBOJAUTCIICM.

OK 3. AHnanu3upoBaTh pabOYyl0 CHUTYyaIHMIO, OCYIIECTBJIATH TEKYIIMHA W WTOTOBBIN
KOHTPOJIb, OLEHKY U KOPPEKIHUI0 COOCTBEHHOU [eATENbHOCTH, HECTH OTBETCTBEHHOCTH 3a
pe3ynbTaThl CBOEH pabOTHI.

OK 4. OcymecTBiATh nouck uHpopMmanuu, HeoOxoaumon mnsi 3(hdEeKTUBHOro
BBITIOJTHEHUS MPO(ECCHOHAIBHBIX 3a/1a4.

OK 5. HcnompzoBaTh WHGOPMALUOHHO-KOMMYHUKAIIMOHHBIE  TEXHOJOTUU B
npohecCHOHATLHON JICATEIILHOCTH.

OK 6. PaGotate B komaHae, 3GGEeKTUBHO OOIIATHCS € KOJUIETaMH, PYKOBOJICTBOM,
KJIMEHTaMHU.

OK 7. UcnionHATh BOMHCKYIO 005I3aHHOCTh, B TOM YHCII€ C TPUMEHEHHEM MOJTYYEHHBIX
npodeccroHaNbHBIX 3HAHUH .

Co;[epncaHHe MporpaMmal «XUMUD» HaITpaBJICHO Ha JOCTHXKCHUC CIICAYIOIIUX LeIeH:

° (bOpMI/IpOBaHI/IC y 06yqaroumxc;{ YMCHHA OICHHUBATh 3HAYUMOCTb XUMHWYCCKOT'O 3HAHU IJIA
KaXXJJ0ro 4€JI0BCKa,

° (pOpMI/IpOBaHI/IC y 06yqa101m/1xc;[ HOCJIOCTHOI'O MPCEACTABJIICHUA O MHUPEC U POJIM XHUMHU B
CO3JaHuHn COBpeMeHHOﬁ CCTCCTBCHHO-HaquOﬁ KapTUHBI MUPA; YMCHHA OOBSCHIATh O0OBEKTHI U
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IIPOLIECCHl  OKPYXKAIOWIEH  JCHMCTBUTEIBHOCTH: IPHUPOJAHOW, COLMAIBHOM, KYJIbTYPHOH,
TEXHUYECKOM Cpesibl, — UCMOJIb3Yys ISl 3TOT0 XUMUYECKHE 3HAHUS;

* pa3BuUTHE Y OOyJalOUUXCs YMEHUH pa3nuvarh (akThl U OLEHKH, CPABHUBATH OLICHOYHBIC
BBIBO/IbI, BUIETh UX CBSI3b C KPUTEPUSMU OLIEHOK U CBSI3b KPUTEPUEB C OIIPENIECTICHHON CUCTEMOM
IEHHOCTEeH, (OPMYITUPOBATH U 0OOCHOBBIBATH COOCTBEHHYIO TIO3HIIHIO;

* npuoOpereHre OOYYAIONUMUCS OIBITa Pa3HOOOPAa3HOW JESATETHHOCTH, IO3HAHHUA W
CaMOIIO3HAHU; KIIOYEBBIX HAaBBIKOB, MMEIOIIMX YHUBEPCAJIBHOE 3HAUYEHUE AJIs Pa3IMuHBIX
BU/JIOB JIEATEIBHOCTH.

Conepxanue 00meoOpa3oBaTeIbHON Y4eOHOW TUCIUIUIMHBI «XWUMHUS» HAMPaBICHO Ha
YCBOEHHE OOYYaIOMIMMHCS OCHOBHBIX TIOHSTHH, 3aKOHOB W TEOPWUH XHMHH; OBIIAJCHUE
YMEHUSMHU HaONIOAAaTh XUMHYECKHE SBJICHHUS, TPOBOJUTH XHUMHUYECKHH AKCIIEPHMEHT,
MIPOU3BO/IUTh PACUYETHl HAa OCHOBE XMMHYECKHX ()OPMYJT BEIIECTB W YPaBHEHHHA XUMHUYECKHX
peaknmii. B mporecce W3ydeHHs XUMHUM Yy OOYYalOMIMXCSl Pa3BUBAIOTCS ITO3HABAaTEJIbHBIE
WHTEPECHl ¥ HHTEIUIEKTYalIbHbIE CTIOCOOHOCTH, MOTPEOHOCTH B CAMOCTOSITETHLHOM TPHOOPETEHHSI
3HaHUH TI0 XHMHH B COOTBETCTBUM C BO3HHMKAIOIIUMHU >KH3HEHHBIMH TpoOieMaMmu,
BOCIIUTHIBaeTCSl OEpeXHOe OTHOUICHWs K TpPUPOJe, NMOHMMaHWE 37J0pPOBOTO o0pa3a >KW3HH,
HEOO0XOAMMOCTH TIPEIAYTIPEXKICHHS SBICHIH, HAHOCSIINX BPEJI 3I0POBBIO M OKPYKAIOIIECH cpe/ie.
OHH OCBaMBaKOT NMPHEMBI TPAMOTHOTO, O€301TaCHOTO WCIOJB30BAHUS XUMUYECKUX BEIIECTB H
MaTepHAJIOB, IPUMECHICMBIX B OBITY.

[Ipu cTpykTypupoBaHuM cojepxaHus 00I1e00pa3oBaTeIbHON Yy4eOHON AWCHUIUIMHBI IS
npodecCHOHABPHBIX ~ 00pa30BaTENBHBIX  OPraHM3alUi, peaTu3ylnX 00pa30BaTeNbHYIO
nmporpamMmy cpemHero oOmiero ooOpaszoBanusi B mpeaenax ocBoeHuss OIIOII CIIO na 06aze
OCHOBHOTO 00111ero 00pa3oBaHusl, yYUThIBAJIaCh 0OBEKTHBHAS PEaTbHOCTh — HEOOJIBIION 00BeM
4acoB, OTMYIIEHHBIX Ha U3y4YE€HUE XUMHUHU U CTPEMIICHHE MaKCUMaJIbHO COOTBETCTBOBAThH HIEAM
pazBuBatoriero ooydenus. [losTomy TeopeTrueckre BOIPOChl MaKCUMAIBHO CMEIIEHbI K Hadaly
W3YYEHHUS TUCHUIUIMHBI, C TEM 4TOObI MOCIeAYIOMMi (pakTHUEeCKUd MaTepHual paccMaTpUBalICs
Ha OCHOBE U3YYEHHBIX TEOPUH.

B npoduiibHy10 cOCTaBISAIONIYI0 BXOIUT NPOoecCHOHATbHO HAPABICHHOE COJIEpKAHHE,
HeoOxoIuMoe JUTsl yCBOGHHUsI ITpodeccnoHalbHOI 00pa3oBaTeIbHON MPOrpaMMBl,
(dbopmupoBanus y o0ydaromuxcsi npohecCHOHaIbHBIX KOMIIETEHIIUH.

B nporpamme mo xumuw, peanusyeMoil mpu HOJArOTOBKE 00y4aromuxcs o mnpodeccusm u
CHEIHAILHOCTSIM TEXHUYECKOro mpoduis, npoduiIbHON COCTABISAIOLIEH SBISETCS pa3aeibl
«OCHOBHBIE KJIACChl HEOPTAaHUYECKUX COCAUHEHUN», «[IpupoiHbIe HCTOYHUKHU YTIEBOAOPOIOBY
u «[lonumepusie MaTepuanbl», TeMbl «Kopposus metamnoBy, «PacTBopb» Tak Kak mpodeccud,
JUI KOTOPBIX pa3pabaThiBaeTcs MpPOrpaMMa, CBs3aHa C KCIOJIb30BAaHHMEM 3TUX BEIIECTB B
MIPOU3BOJICTBEHHOM JIEATEIILHOCTH.

B mponecce u3yueHuss XUMUU TEOPETUUYECKHE CBEICHHS IOTMOJHSAIOTCS JAEMOHCTPALUSIMHU,
mabopaTOPHBIMU OMBITAMH U MPAKTUYECKUMHU 3aHATUSMU. 3HAYUTEIHLHOE MECTO OTBOJIUTCS
XUMHUYECKOMY 3KcrepuMeHTy. OH OTKpBIBAET BO3MOXKHOCTH (POPMHUPOBATH Yy OOyYaIOMIMXCS
CrelHaibHbIe TPEeIMETHbIE YMEHHS: pa00TaTh C BEIIECTBAMH, BHITIOJIHATH MPOCTHIE XUMHYECKHE
OTIBITHI, YYUTh O€30MACHOMY U SKOJIOTUYECKU TPAaMOTHOMY OOPALIEHHIO C BEIIECTBAMHU.

B mpouiecce u3ydeHHs XUMUU BaXXHO (OPMHUPOBATh HH(YOPMAIMOHHYIO KOMIIETEHTHOCTD
oOyvaromuxcs. [loaToMy mpu oOpraHum3aluud  CaMOCTOSATENBHOW paboThl  HEOOXOIUMO
aKI[EHTUPOBATh BHUMaHWE OOydalolIUXCcs Ha MOMCKE WH(GOpMAalMK B CPEACTBAX Macc-Meaua,
WuTepHere, yuyeOHON W cHenManbHON JHUTEpaType C COOTBETCTBYIOUIMM O(OpPMIICHHEM U
MPEJCTaBICHUEM PE3YJIbTaTOB.

[Ipu wm3noxeHun marepuana COOJMIOJAETCS E€IUHCTBO TEPMHHOJIOTUHM U OOO3HAYEHUH B
COOTBETCTBUHU C JICHCTBYIOITUMU CTaHIAPTAMHU.



2. IIACIHOPT ITIPOT'PAMMBI YYEBHOU JUCHHUTIIJIINHBbI
«XHUMMUS»

2.1. O6JacTh NpUMeHEeHHs MPOTrPaMMBbI

[Iporpamma yueOHON AMCUMIUIMHBI «XHUMHSD» SBJISETCS YacThblO IPUMEPHON OCHOBHOM
npodeccnoHaIbHON 00pa3oBareabHONH TporpaMmel B cooTBeTcTBHH ¢ @I'OC mo mpodeccusm
CIIO. Ilporpamma y4eOHOW AMCHUIUIMHBI «XHUMUSD» SBISETCS YacThiO0 00I1e00pa3oBaTeNbHOM
MOATOTOBKH oOyuaronuxcs B yupexaenusx CI10.

2.2. Mecto Yy4yeOHOIl AUCUMIUVIMHBI B CTPYKTYpe OCHOBHOI mpodeccHoHATbHOI
o0pa3oBaTe/ibHOIl NpPOrpaMMbl: JUCIUIUIMHA BXOAUT B 0O0IIe00pa30BaTENbHBIN LHUKI |
OTHOCHUTCS K 6a30BbIM 00111€00pa30BaTEIbHBIM AUCHUTIIIMHAM.

2.3. lesan u 3a7a4m y4eOHOM TUCUUILUINHBI — TPeOOBAHMS K pPe3yJbTaTaM 0CBOEHUS
y4eOHOM IMCUMIINHBI:

OcBoeHHe cojaepX)aHUsA YYEOHOW TUCHUIUIUHBI «XHMHUS», OOCCTCUMBACT JTOCTHIKCHHUE
CTYJICHTAMH CIICYIOMNUX Pe3yabTaTOB:

* TUYHOCMHBIX .

—— YyBCTBO TOPJIOCTH U YBOKEHHUS K UCTOPHUH U JOCTIKCHHUSAM OTECYECTBEHHON XMMUYECKON
HayK{; XUMHYECKH TPaMOTHOE TOBEACHHE B MPO(ECCHOHAIBHON NEATEIbHOCTH W B OBITY MpH
00palleHuy ¢ XUMHUYECKUMH BEIIECTBAMH, MaTepraiaMH U MIPOIIECCAMU;

—— TOTOBHOCTH K TPOJIOJDKCHHIO 00pa30BaHMS W TOBBIINICHUS KBATH(UKAINN B U30paHHON
npoheCcCHOHANTBHOU ACATEIHPHOCTH U OOBEKTUBHOE OCO3HAHUE POJIM XMMHUYECKUX KOMIETEHITUN
B DTOM;

—— YMEHHE HCIIOJb30BaTh JOCTHKEHUS COBPEMEHHONW XUMHUYECKOW HAYKH M XUMHUYECKUX
TEXHOJIOTUH Ui TOBBIIMICHUS COOCTBEHHOTO MHTEJUICKTYaJIbHOTO pa3BUTHSA B BBIOPAHHOM
pohecCHOHANTBHOM JIEATEILHOCTH;

* MemanpeoMemHbIX.

—— HCIOJIb30BaHUE PA3JIMYHBIX BHUJOB IT03HABATEIILHOW JIEITEIIBHOCTH W OCHOBHBIX
HMHTEJUICKTYAJIbHBIX Ollepanuid (TIOCTAaHOBKH 3a1add, (HOpPMYIMpOBaHUS THIOTE3, aHajau3a W
CHUHTE3a, CpaBHCHHs, OOOOIICHHUS, CHCTEMATH3alli{, BBISBICHUS IPUYUHHO-CICICTBEHHBIX
CBsI3€H, MOMCKA aHAJIOTrOB, (POPMYIMPOBAHUS BHIBOJOB) JJISl PEIIEHUs MMOCTABIEHHOW 3ajauw,
MPUMEHEHHE OCHOBHBIX METOJIOB IO3HaHUS (HAONIONEHUS, HAYYHOTO SKCIEPUMEHTa) s
W3YYEHHUS DPA3NIUYHBIX CTOPOH XUMHUYECKHX OOBEKTOB M MPOIECCOB, C KOTOPHIMH BO3HUKAET
HEOOXOUMOCTh CTAIIKUBATHCS B MPO(decCHOHaILHOM cdepe;

—— WCMOJb30BAHUE PA3IUYHBIX HCTOYHHMKOB JJIsI TOJNYyYeHUS XMMHUYECKOW WHpopMaiuwy,
YMEHUE OLEHHUTh €€ JIOCTOBEPHOCTb JJisi JOCTHXKEHHS XOPOLIMX pPE3yJbTaTOB B
npoeccuoHanbHOU cdepe;

® NpPeOMEemHbIX.

— c(hopMHPOBAaHHOCTH MPEJCTABICHUN O MECTe XHUMHUHU B COBPEMEHHOW HAyYHOW KapTHHE
MUpa; TIOHUMAHHE POJIU XUMUHU B (OPMHUPOBAHUH KPYro3opa U (PyHKIHOHAIBHON IPpaMOTHOCTHU
YeloBeKa IS PEIIeHUs MTPaKTUYEeCKUX 3a7ad,

—— BIIaJIcHHE OCHOBOIIOJIATAIONIMMH XUMHYECKUMU TOHSITHSIMH, TEOPUSMH, 3aKOHAMH W
3aKOHOMEPHOCTSIMU; YBEPEHHOE T0JIb30BAHUE XUMHUECKON TEPMUHOJIOTHEH U CHMBOJIUKOM;

—— BJAJICHWE OCHOBHBIMH METOJAaMHU HAyYHOTO T[IO3HAHUS, HCHOIb3YEeMbIMU B XUMHH:
HaOO/ICHUEM, OTIHCAaHUEM, U3MEpPEHHUEM, DKCIIEPUMEHTOM; YMEHHE 00padaThiBaTh, OOBSICHSTH
pe3ynbTaThl MPOBEJCHHBIX OMBITOB U JENIaTh BBIBOJBI; TOTOBHOCTh U CIIOCOOHOCTH MPUMEHSTh
METO/IbI TIO3HAHUS TIPH PEIICHUN TPAKTHYECKUX 337134,



—— c()OpMUPOBAHHOCTb YMEHUS 1aBaTh KOJMYECTBEHHBIE OIICHKH U MIPOU3BOINTH

pacyeTsl M0 XUMUYECKUM (HOopMyIliaM U YpPaBHEHHSM;

—— BIIaJICHUE MPaBUJIAMH TEXHUKU 0E€30MAaCHOCTH IPU UCTIOIb30BaHIH XUMHYECKHUX BEILIECTB,;
—— ¢(hOpMHUPOBAHHOCTh COOCTBEHHON MO3UILMH 1O OTHONICHHWIO K XMMHYECKOW MH(pOpPMAaLUH,
II0JIy4aeMOM U3 pa3HbIX HCTOYHUKOB.

B _pe3yjabTaTe M3VYeHHSl VYeOHOI JUCHUILIMHBLI _«XHMHS) 00VUYAIONIMICSH JI0JKEH
YMeETh:

* Ha3bIBATh: U3yUYCHHBIC BEIIECTBA M0 TPUBHAIILHOMN WJIM MEKIyHAPOIHON HOMEHKIIATYPE;

* ompeaesiTb: BAJICHTHOCTh W CTENEHb OKHUCJICHUS XUMUYECKUX DJIEMEHTOB, THII
XUMHUYECKON CBSI3M B COCJAMHEHHSX, 3aps]l MOHA, XapakTep Cpeabl B BOJHBIX PacTBOpPax
HEOPraHMYECKNX W  OPraHWYEeCKUX  COCTUHEHUH, OKHUCIHTEIb W  BOCCTAaHOBHUTEIbD,
MIPUHAJJICKHOCTD BEIIECTB K pa3HbIM KJIACCaM HEOPTAaHMYECKUX U OPTAaHMYECKUX COSIMHEHUH;

* XapaKTepM30BaTh: DJIEMEHTHl MaJIbIX MEPUOJOB MO WX MOJoKeHHio B llepuomnyeckoit
cucreme JI.1. MenpaeneeBa; o0nme XUMHUYECKHE CBOKWCTBA METAJUIOB, HEMETAJIJIOB, OCHOBHBIX
KJIACCOB HEOPraHMYECKHX U OPraHUYECKUX COCIUHEHUMN; CTPOCHHE W XHMHUYECKHE CBOMCTBA
M3Y4YEHHBIX HEOPTAHUYECKUX U OPTaHMUECKUX COCTMHCHU;

* 00BSICHATBH: 3aBHCUMOCTh CBOWCTB BEIIECTB OT WX COCTaBa M CTPOCHHS, MPUPOIY
XUMUYECKON CBsI3M (MOHHOW KOBAJEHTHOMW, METAJUNIMYECKOW W BOJOPOJHOMN), 3aBUCHMOCTH
CKOPOCTH XUMHUYECKOW pEaKIUh W TOJIO)KEHHE XHMHUYECKOTO PaBHOBECHS OT Pa3JIMYHBIX
(bakTopoB;

* BBINOJHATHL XUMHUYECKMHA JKCIEPUMEHT: TI0 PACIO3HABAHWUIO  BAKHEUIINX
HEOPraHWYECKUX U OPTaHUYECKUX COEIUHECHHUIA;

* NMPOBOAMTH: CAMOCTOSITEIBHBIM TMOUCK XHUMHUYECKOW HWH(OOPMAIMU C HCIOJIb30BAaHUEM
Pa3IUYHBIX HCTOYHUKOB (HAYIHO-TIOMYJSIPHBIX M3JJaHUH, KOMITBIOTEPHBIX 0a3 JaHHBIX, PECYPCOB
HNHTepHeTra); HCMONB30BaTh KOMIIBIOTEPHBIE TEXHOJIOTHMH Il OO0paboOTKM W Tepeaadu
XUMUYECKON MH(OpMAITUU U €€ TIPEICTABIICHUS B Pa3IUYHBIX (hopMax;

* CBA3BIBATH: N3YYCHHBIN MaTEpHall CO CBOCH MpodeCCHOHATBHON IeATeTLHOCTHIO;

* peliaTh: pacyCTHBIC 3a1a4U 10 XUMHUECKUM (HOpMYiiaM U YpaBHEHUSIM;

* HCIOJIb30BATh NMPUOOPETEHHbIe 3HAHUSA U YMEHHMSI B MPAKTHYECKOM /1eATeIbHOCTH U
IOBCEIHEBHOM KU3HU:

- s OOBACHEHHMS XHMHYECKHX SIBIICHHM, TPOMCXOIAIIMX B TPUPOJE, OBITY W Ha
MPOU3BOJICTBE;

- ONpeAeNICHUS. BO3MOXHOCTH TNPOTEKAHUS XUMUUYECKUX TMPEBPALICHUN B Pa3IuyHBIX
YCIIOBUSIX U OLIEHKH UX TOCIIEICTBUN;

- SKOJIOTMYECKHU TPaMOTHOTO TIOBE/ICHUS B OKPYXKAIOLIEH Cpee;

- OLICHKH BIIMSIHUSI XUMHUUYECKOIO 3arpsA3HEHUs OKPY’KaIOIIEeH Cpe/ibl HA OpraHu3M 4YelO0BeKa U
JIpYTHU€E )KUBbIE OPraHU3MBI;

-0e30macHOr0 OOpaIIeHus] ¢ TOPIOYMMH M TOKCHYHBIMHU BEIIECTBAMH M JIAOOPATOPHBIM
obopynoBaHuem;

- IPUTOTOBJIEHUS PACTBOPOB 33JaHHOW KOHIIEHTPAIIMU B OBITY U Ha MPOU3BOJICTBE;

- KPUTHUYECKOW OIICHKH JOCTOBEPHOCTH XUMHUYECKOW HWH(GOpMAalUMU, MOCTyHarome wu3
Pa3HBIX UICTOUYHHUKOB.

B pe3viabTaTe HM3VYEeHHS VYEOHOM JHCHMILIMHBI «XHMMHS» O00VUAIOIIMICA J0JIKEH
3HATh:

* Ba)KHeHIIMe XUMHYECKHe NMOHATHSA: BEUIECTBO, XUMUYECKUM DIIEMEHT, aTOM, MOJIEKYJa,
OTHOCHUTEJIbHBIE aTOMHAsl U MOJIEKYJSIpHAsi MacChbl, MOH, aJUIOTPOIHS, HM30TOINbI, XMMUYECKas
CBSI3b, JJIEKTPOOTPULATEIIBHOCTD, BAJICHTHOCTh, CTEIIEHb OKHUCIIEHHUS, MOJIb, MOJSIpHas Macca,
MOJISIpHBI 00BEM Ta3000pa3HBIX BEIIECTB, BEHIECTBA MOJEKYISIPHOTO M HEMOJIEKYISPHOTO
CTPOEHHUsI, PACTBOPBI, DJIEKTPOJUT U HEIIEKTPOJIUT, DIIEKTPOJUTHYECKAs JHUCCOLMALus,
OKHCITUTENb U BOCCTAHOBUTEIb, OKHCICHHE M BOCCTAHOBIIEHHE, TEIIOBOH 3((EeKT peaxiuw,
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CKOPOCTh XMUMHYECKOW pEeaklM{, KaTallu3, XUMUYECKOE DPABHOBECHE, YIJIIEPOIHBINH CKEJIET,
(yHKIIMOHATBHAS TPYIITA, H30MEPUsl, TOMOJIOTHS;

* OCHOBHbIE 3aKOHbI XUMHM: COXPAaHEHUsI MacChl BEIIECTB, IOCTOSIHCTBA COCTAaBA BEIIECTB,
IIepnoanueckuit 3akoH /.. Menneneesna;

* OCHOBHbIE TEOPMM XHMMHHM: XMMHUECKON CBS3HM, AJIEKTPOJUTUUYECKOW AUCCOLMALINH,
CTPOCHHMS OPTAaHUYECKUX U HEOPraHUYECKUX COCTMHECHHUI;

* BakHel1IMe BelleCTBAa M MaTepuaJIbl: BAKHEHIIINE METaJJIbl U CILJIaBbl; CEPHAs, COJISHAS,
a30THas M YKCYCHasi KMCIIOTbI; OJIaropo/HbIe Ta3bl, BOJOPOJI, KUCIOPO/, TaJIOTEHBbI, 1IEI0YHbIE
METaJUTbI; OCHOBHEIC, KACIOTHBIC U aM(DOTEPHBIC OKCUIBI M THIPOKCHIBI, IEI0YH, YIIICKHCITBIA
W YrapHblil Ta3bl, CEpHUCTBIA ra3, aMMHaK, BOJA, MPUPOJHBIA Tra3, METaH, 3TaH, STUJICH,
alleTUJIeH, XJOpUJ HaTpusi, kKapOoHAT U ruapokapOOHaT HaTpus, KapOoHAT U gocdar KampLus,
OEH30JI, METAaHOJ M JTaHOJ, CJOXHbIE A(QUPbI, KUPHI, MblIa, MOHOcCaxXapuisl (TJIIOK03a),
nucaxapuel (caxaposa), mojmcaxapuabl (Kpaxmaidl W IIeJUTI0NI03a), aHWJINH, aMUHOKUCIIOTHI,
O€JIKH, UCKYCCTBEHHbIE U CHHTETUYECKHE BOJIOKHA, KayuyKH, MJIaCTMACCHI.

2.4. Kosin4ecTBO 4acoB HA OCBOEHHE MPOrpaMMbl y4eOHOI TUCHHMIIUHBI:

MaKCUMAaIIbHOW y4eOHOW Harpy3ku oOydarommuxcst — 129 gacos, B ToM umcie:
00s13aTeIbHOM ayIUTOPHOM yueOHOW Harpy3Ku oOydarommxcsi - 86 4acos;

CaMOCTOSTEIHFHOU paboThI oOyuatomerocs -43 Jaca.



3. CTPYKTYPA U COJAEPKAHUE YUEBHOM JUCITATLIAHBI

3.1. O0beM yueOHOH AMCUUIUIMHBI U BUbI Y4eOHOIi padoThI

Bua yueOHo# paGoThl

Oovem uacoe

pabotam

MaxkcumaJibHas yyeOHasi Harpy3ka (Bcero) 129
O06si3aTeIbHAS AyIUTOPHAs yueOHas HArpy3Ka (Bcero) 86
B TOM YHCJIE:
JCKIUH 56
MPAKTUYECKHE 3aHATHS 30
KOHTPOJIbHBIE paOdOTHI 1
CamocrosiTesibHas paboTa o0yuarouierocsi (Bcero) 43
B TOM YHCJIE:
BHEAyJUTOPHAsl caMoOCTOsATeIbHAss pabora: paboTa HaaA  MarepuaIoMm 18
Y9eOHUKOB, KOHCTICKTOM JICKITHH;
BBITIOJTHEHUE WHIAWBHIYAJIBHBIX 3a/IaHUH, TBOPYECKHE PaOOTHI Pa3HBIX BHUOB, 12
MOUCK WHpoOpMAMu B ceTH VIHTEepHET, TOJArOTOBKAa MaTepuaiga Ul
HCCTIE0BATEBCKON (IMMPOCKTHOM) NMEATEILHOCTH (TEMaTHKa CaMOCTOSTEIbHOMN
paboThl);
MOATOTOBKA MPAKTUUYECKUM 3aHATHIM, 0()OPMIICHHE OTUETOB MO BHIMOJIHEHHBIM 13

HroroBas arrecranus B popme: muddepeHIMpOBaHHBIN 3a4eT




3.2. TemaTu4yeckuii IJIaH M coJep:KaHue Y4eOHOI U CHUILTHHBI

«XuMUD»
HaumenoBaHue pa3jesioB u Conep:xkanue y4eOHOro MaTepnaJa, JJabopaTopHblie M NPaKTHYecKUe Pad0ThI, CAMOCTOAITE/IbHAS padoTa O0beM yacos Yposensn
TEM o0yyarommxcst OCBOCHMS
1 2 3 4
BBenenue Copaep:xanne yueOHOr0 MaTepuaia: 2
BBonHbI nHCTpYKTax. HaydHble METOBI IIO3HAHUS BELIECTB U XUMUUYECKUX SIBJICHUM. 1 2
Ponb sxcniepuMenTa 1 TeOpUK B XUMHU. MOAETHPOBaHUE XUMHYECKHX TIPOIIECCOB. 1
PA3JEJI 1. OBLHASA U HEOPTAHUYECKAS XUMMUSI.
Tema 1.1 Copaep:xanne yueOHOT0 MaTepuaia: 9
OcHoBHbIE TOHATHA U 1. OcHoBHBIe MOHATUS XUMMU. BemectBo. AToM. Monekymna. XuMHYeCKUH JIeMEHT. AJITOTPOMHSL. 1 2
3AKOHBI XUMHH. KauecTBeHHbIH 1 KONUYECTBEHHBIH cocTaB BellecTB. OTHOCUTENbHBIE aTOMHASL U MOJIEKYJISIpHAsI MacChl.
2 OcHOBHBIE 3aKOHBI XUMHUH. CTexnomerpus. 3aKOH IOCTOSHCTBA COCTaBa BELIECTB MOJIEKYJISIPHOM 2
CTPYKTYPHI. 3aKOH ABOTQIpO U CIEACTBHS UX HETO. 2
3. [IpocThie U CI0XKHBIC BEIIESCTRA. 1 2
4, . XuMmudaeckre 3HaKd U (hOPMYIIEL. 1 2
IIpakTyeckune 3aHATUSA
IIpakTnueckoe 3ansaTue Nel. PenieHue pacyeTHbIX 3a/1a4 HA HAXOXKJICHUE OTHOCUTEIHHON 1 2
MOJIEKYJISIPHOM MacCBhl.
IIpakTyeckoe 3ansaTue Ne2. Perrenre pacueTHBIX 3a/1a4 Ha ONPEICICHIE MaCCOBOM 0TI 1 2
XMMHYECKUX JIEMEHTOB B CIIOKHOM BELIECTBE.
IIpakTuueckoe 3ansaTue Ne3. PaccraHoBka K03()(PHUIIMEHTOB B ypaBHEHHSIX XUMUYECKUX PEAKIIUH 1 2
IIpakTuueckoe 3ansaTue Ned4.PacueTHsle 3a71a91 Ha 3aKOH ABOTaIPO. 1 2
Tema 1.2 Conep:xkanue yueOHOro MarepuaJjia: 6
Hepuomnyecknii 3akoH u | 1. llepuoanyeckuii 3axkon JI.U. Menaeseesa. Otkpritue JI.1. Menneneessim [lepuonunaeckoro 1 2
Iepuoanyeckas cuctemMa | 3aKOHA. [epnomuueckwii 3axoH B hopmynuporke J[.M. Menneneena.
xumuuecknx yaementos | 2-CTpoeHue aroma u nepuoanyeckuii 3akoH /.M. Menneneesa. 1 2
1 2

J.A. MenneneeBa u

3. CTpyKTypa HepHoauIecKoi TaOIrIIbL.
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CTpOeHHe aToMa.

HpaKTI/I‘IeCKI/Ie 3aHATUA

[pakTuyeckoe 3ansaTue Ne5. [Toctpoenus [lepuoauueckoit TaOIUIBI XMMUUECKHUX 3JIEMEHTOB. 1 2
[pakTuyeckoe 3ansaTue Ne6. MozaenupoBanue noctpoenust [lepuoaumueckoil TaGIUIBI XUMHYECKUX 1 2
3JIEMEHTOB. 1 2
IMpakTuyeckoe 3ansaTHe Ne/. Pemenue 3anau.
Tema 1.3 Conep:xanue yueOHOro MaTepuaJa: 9
CTtpoeHue BelecTBa 1. Monnas xumMuveckas cBsi3b. KaTHOHBI 1 aHHOHBI, X 00pa3oBaHue U3 aToMoB Kitaccuduxarms 1 2
HOHOB: TI0 COCTaBY, 3HAKY 3apsia, HATHYHIO THIPATHOH 00OIOYKH.
2. KoBanenTHasi XuMH4ecKasi cBsi3b. MexaHu3M 00pa30BaHUs KOBAJIEHTHOU CBSI3H. 1 2
OnekTpooTpUliaTedbHOCTh. KoBaJeHTHBIE MOISIpHAS U HEMOJISIPHAS! CBS3H.
3. ArperaTHblie COCTOSIHMSI BellleCTB M BOJIOPOIAHAA CBSA3b. 1 2
4. Yuctole BenecTBa u cMecu. [loHsTre o cMecu BeriecTB. [ OMOreHHBIE U T€TEPOTreHHBIE CMECH. 1 2
CocraB cMeceii: 00beMHasi 1 MaccoBast JIOJIM KOMIIOHEHTOB CMECH, MaccoBast JI0JIsl IpUMecei.
5. MonekymnspHbIe 1 aTOMHbIE KPUCTAJUTMYECKHE PEIIETKH. 1 2
6. Kitaccudukanus TUCIepCHBIX CUCTEM. 1 2
IMpakTHyeckne 3aHATHS.
IIpakTyeckoe 3ansaTue Ne8. PerneHrne XuMUIeCKIX ypaBHEHHH. 1 2
IIpakTueckoe 3ansaTue Ne9, CocraBieHue TaOIUITHI IT0 CBOWCTBAM JAUCIICPCHBIX CHCTEM. 1 2
IIpakTuueckoe 3ansaTHe Nel(. Perienre pacyeTHbIX 3a7a4 Ha CMECH. 1 2
Tema 1.4 Conep:xanue yueOHOro MaTepuaJsa: 7
Bonaa. PactBopsbl.
1. Boaa. PacTBopsl. PacTBopenne. Bona kak pacTBopuTeNs. PacTBOPHMOCTE BEIIIECTB. 1 2
JNEKTPOTHTH I ECKAS 2. DaekTpojuTHYecKas Aucconuanusi. Cradbie ¥ CHIIBHBIC JICKTPOJIUTHI M HEJICKTPOIIHTHL. 1
Auccouuanus. MexaHu3MBI IIEKTPOIUTHIECKON JUCCOIMALINY IS BEMIECTB ¢ Pa3IMIHBIMU THIIAMU XUMHUYECKON
CBSI3U.
3. Knaccudukariust pacTBOpOB. 1 2
4. HaceimmeHHbIe, HEHACHITIIEHHBIE, PACTBOPHI. 1
IIpakTH4yeckue 3aHATHS
IpakTuyeckoe 3ansaTue Nell. Pemenue pacdeTHBIX 3a7a9 Ha PaCTBOPEI. 1 2
IIpakTuyeckoe 3ansaTHe Nel2.CocraBieHne ONMHBIX U COKPAIIEHHBIX HOHHBIX YPaBHEHUH. 1 2
IIpakTnuyeckoe 3ansaTue Nel3. YpaBHeHUE 3JEKTPOTUTUIUECKON TUCCOLMAIIII 1 2
Tema 1.5 Copaep:xanne y4e0HOro MaTepuaia: 15
Kaaccnpuxanus 1. KucoTsl 1 ux cBoiicTBa. KHCIOTHI KaK 3JeKTPOIUTHI, NX KIacCU(DHUKAINS IO Pa3INIHBIM 2 2
HeopraHu4YecKux npu3HaKkaM. XHUMHUYECKHEe CBOMCTBA KUCIIOT B CBETE TEOPHH AJIEKTPOIUTUYECKON JUCCOIHAIINH.

OcobenHocTH BBaHMO,I[GfICTBHH KOHI.[CHTpPIpOBaHHOﬁ cepHoﬁ M a30THOH KHCJIOT C METaJJIaMH.
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COeTMHEHUH U uX

OCHOBHBIE CITOCOOBI MTOTYYEHUS KUCIIOT.

CBOJiCTBA. 2. OcHoBaHus U uX cBoiicTBa. OCHOBaHUS KaK dJIEKTPOJIHTHI, UX KIACCU(DUKALIUS 110 2 2
pa3IMYHBIM IPU3HAKaM. XMMHUYECKUE CBOMCTBA OCHOBAHUM B CBETE TEOPUU
3IEKTPOJIUTUYECKON AUCCcOUrau. Pas3noxkenne HepacCTBOPUMBIX B BOJIE OCHOBAHUM.
OcHoOBHBIE CLIOCOOBI MOTY4YEHUS OCHOBAHUH.
3. Coau u ux coiicrBa. Conu kak 371eKTponuThl. Conu cpenHue, KUCIbIe U OCHOBHBIE. XHUMUYECKH 2 2
CBOMCTBa coJIell B CBETE TEOPHUHU DIICKTPOIUTHYECKON Arcconuanui. CriocoObl MOTyYeHUs COTEH.
I'mpponus conew.
4. Oxcuanbl U ux cBoiictBa. CoseoOpa3yronire u Hecosieoopasyromue okcuibl. OCHOBHBIE, 2 2
aM(doTepHbIE U KUCITOTHBIE OKCUBI. 3aBUCUMOCTh XapaKTepa OKCHUA OT CTETICHH OKUCIICHUS
00pa3yrolero ero MeTauia. XuMUYECKUe CBOMCTBA OKCHAOB. [lomydeHne okcuaoB
IIpakTHYeckne 3aHATHS:
IIpakTuyeckoe 3anaTHE Nel4. Perenue ypaBHeHUN 10 XMMHYECKHM CBOMCTBAM KHCIIOT. 1 2
IIpakTuyeckoe 3anaTHe NelS. Pemenne ypaBHeHUN 10 XMMHYECKHM CBOMCTBaM OCHOBaHUH. 1 2
IpakTyeckoe 3ansaTue Nel6. Xumudeckrne CBOMCTBA OCHOBAHHIA. 1 2
IIpakTuyeckoe 3anaTHe Nel7. Pemenne ypaBHEHHH 110 XMMHYECKIM CBOHCTBAaM COJIEH. 2
IIpakTuyeckoe 3anaTHe Nel8 Pemenne ypaBHeHHI M0 XUMHUYECKUM CBOWCTBAM OKCHIOB. 1 2
IIpakTuueckoe 3ansaTHe Nel9. PerieHue pacyeTHbIX 3a1a4. 1 2
1
Tema 1.6 Conep:xanue yue0HOro MaTepuaJsa: 12

Metaniasl 1 HeMeTauibl. | 1. MeTaiabl. OCOOCHHOCTH CTPOCHHS aTOMOB 1 KPUCTAIUTOB. DU3NIECKUE CBOMCTBA METAIIIOB. 2 2
Kiraccudukarms MeTanios 1Mo pa3numdHbeIM mpr3HakaMm. O01ie crocoOb! MOTydeH!sT METalIOB.
2. XHMHYeCKHe CBOCTBA METAJLIOB. DJICKTPOXUMUYCCKHUI Pl HAIIPSUKEHUI METaJLIOB.
3. Koppo3usi, BUIbI KOPPO3HH, CIIOCOOBI 3aIIUTHL. 1 2
4, HemeTtanabl. OcOOEHHOCTH CTPOCHHS aTOMOB. HeMeTaisl — MpocThie BEmecTBa. 3aBUCUMOCTh 1 2
CBOMCTB TaJIOT€HOB OT UX MosioxkeHus B [lepuoandeckoit cucreme. 2 2
5. XuMnueckue cBoiicTBa HeMeTALI0B. OKUCIUTENbHBIE U BOCCTAHOBUTEIBHBIE CBOUCTBA
HEMETAJUIOB B 3aBUCHMOCTH OT UX IOJOXKEHHSI B PSIY 3JCKTPOOTPHLATEIBHOCTH. 1 2
[IpakTuueckue 3aHATHS:
IIpakTuueckoe 3ansaTue Ne20. Pemenne ypaBHeHHI M0 XUMHYECKIM CBOHCTBAM METAJLIIOB. 1 2
IMpakTuuyeckoe 3ansaTue Ne21l. 3akanka u OTITyCK CTaIH 1 2
IMpakTnyeckoe 3ansitue Ne22. PelieHre ypaBHEHUM 110 XUMUYECKUM CBOMCTBAM HEMETAJUIOB. 1 2
IpakTryeckoe 3ausTue Ne23. Peienue 3a1au. 1 2
KonTtpoabnas padora Nel Heoprannueckast Xumusi. 1 2
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Tema 1.7 Copaep:xanne yueOHOT0 MaTepuaia: 9
XumMuyeckue peakuud. | BBoaHBIH HHCTPYKTAK 1 2
1. Knaccuduxanusi XaMHYecKUX peakuuii. Peakuny coequHEeHUs, pa3inokKeHns, 3aMelIeHus, oOMeHa.
Karanutrueckue peakiun. OOpaTuMble 1 HEOOpAaTUMBIE peaKuK. [ OMOTreHHBIE U TeTeporeHHbIe
peaknuu. DK30TepMHUUECKUE U IHA0TepMHUUYecKre peakiun. TermmoBoit 3 dekT Xxumuuecknx peakuni.
TepMOXUMHUECKHE YPABHEHUSL. 1 2
2. OKHCINTEJBHO-BOCCTAHOBHUTEbHBIE peaknuu. CteneHb okucnenus. OKuciIuTens u
BOCCTaHOBJIeHHE. BoccTaHOBUTEND M OKUCIIEHHE. MeTo 3JIEKTPOHHOr 0 OaiaHca Ui COCTaBICHUS
YpaBHEHUI OKUCIUTENbHO-BOCCTAHOBUTEIIBHBIX PEAKIIUH. 1 2
3. CkopocTh XuMHYeCKHX peakiuii. [[oHATHE 0 CKOPOCTH XMMHUECKUX peaKIfil. 3aBUCMOCTb
CKOPOCTH XMMUYECKUX PEAKIUil OT pa3iuuHBIX (DAKTOPOB: IPUPOBI PEATUPYIONINX BEIECTB, NX
KOHIIEHTPAIIH, TEMIIEPATYPhI, TOBEPXHOCTH COMPUKOCHOBEHUS U MCIIOIb30BAaHMUS KaTaIN3aTOPOB. 1 2
4. OopaTuMocTh XUMHYeCKHX peakiuii. OOpaTuMble 1 HEOOpAaTUMBIE pEaKIIu. XUMUYECKOE
paBHOBECHE U CIIOCOOBI €T0 CMEIIEHHSI.
IIpakTH4YecKkue 3aHATHA.
IpakTnuyeckoe 3ansaTue Ne24. V3ydeHne peakiinii 3aMeIIeHns, oOMeHa. 1 2
IIpakTu4yeckoe 3anaTHe Ne25. M3yueHne peakunii pa3noKeHusi, COSTUHEHHUS. 1 2
IpakTuyeckoe 3ansaTue Ne26. PacctanoBka k03¢ (UIIMEHTOB B YPaBHEHUSAX XUMUYECKUX 1 2
peaKIuii. 1 2
IIpakTnyeckoe 3ansaTue Ne27. Permenne pacdeTHBIX 3a1aY.
IIpakTyeckoe 3ansaTue Ne28. PemeHne XuUMIUIeCKUX ypaBHEHUH. 1 2
Paznen 2. OPTAHUYECKASA XUMMUS
Tema 2.1 Conaep:xanue yueOHOT0 MaTepuaia: 7
Kuaaccupuxanus 1. Ilpeamet oprannyeckoi xumuu. [Ipupoanslie, NCKycCTBEHHbBIE 1 CHHTETHYECKHAE OPTaHUYECKHE 1 2
OpraHMYecKuxX BemecTBa. CpaBHEHHE OPraHMUYECKUX BEIIECTB C HEOPraHUYECKUMH.
BeleCTB. Y IJ1eB00POIbI 2. Knaccudukanus oprannyeckux BemrectB. Kiraccudukarus BemecTB 1Mo CTpOSHUIO YIIIEPOIHOTO 1 2
1 MX IPHPOHbIE CKelera ¥ HallM9uio Q)yHKuI/IOHaJILHHerpyHH. 1 2
3. AnKaHbl. AJKaHbI: TOMOJIOTUYECKUH PsA, N30MEPHsI 1 HOMEHKJIATypa aJIKaHOB.
HCTOHHUKH 4. IlpupoaHble HCTOYHUKH YIJ1eBoA0poaoB. [Ipuponuslii ra3: coctas, NPUMEHEHHE B KAYECTBE 1 2
TOILINBA.
5. He¢tb. CocraB u nepepabotka Hedtu. Ileperonka nedtu. Hedrenpoaykrsl. bensun, cocras, 1 2
CrIOCOOBI MoTy4yeHus. JleToHalnonHasi CTOMKOCTh OEH3MHA.
6. KaMeHHBI# yrosb, IpOIYKTHI €ro mnepepadoTKH. 1 2
7. OcHOBHbBIe BH/IbI TOIJIMBA U X 3HAYCHUE B SHEPTETHKE CTPAHBbI. 1 2

13




Tema 2.2 Conepixanne y4eGHOro MaTepuaa: 10
Kucnoponconepxxkamue | 1. Cnuprsl [lonydenue sTanona OposkeHHEM TIIOKO3bI U TUApaTanuen sTuineHa. [ mapokcuipHas 1 2
opraHmyecKue BemecTsa | IPYNIa KaK GpyHKuroHanbHas. [IoHsTHE O IPENENbHBIX OHOATOMHBIX CIIUPTAX.

2. ®enou. OusnvecKrue 1 XUMHUICCKUE CBOMCTBA ()eHOIA., 1 2
3. Aabaeruanl. [Tonstue o0 anpaeruaax. AnbAeruaHas rpymnma kak GyHkiuoHanpHas. GopMaibaeru
U €r0 CBOMCTBA: OKUCJICHHE B COOTBETCTBYIOIIYIO KHCIIOTY. 1 2
4. Kap6oHoBbIe KHCJIOTBI. [loHsATHE 0 KapOOHOBBIX KHCIOTax. KapOokcuibHast rpyrmna Kak
(yHKIMOHATBHAS. ['OMOJIOrHYeCKHiA psifl IPEEIbHBIX OJJHOOCHOBHBIX KapOOHOBBIX KUCIOT. [lonyyeHue 1 2
KapOOHOBBIX KHCJIOT OKHCJICHHEM aJIbJICTUI0B. XUMHUYECKHUE CBOMCTBA YKCYCHOM KHCIIOTHI: OOIIHE
CBOWCTBA C MUHEPAJIbHBIMUA KUCJIOTAMH U PEAKIIHS STEPUPUKAITUH.
5. Caoxuble 3¢ups! u xupbl. [lonyueHue cioxHbIX 3UpoB peaknuei dtepuduranui. CIoxKHbIC 2 2
3(upsl B IpUpPoOjIe, MX 3HaUYeHue. [IpuMeHeHne CII0KHBIX A3(UPOB Ha OCHOBE CBOMCTB. JKUpPBI Kak
cinoxuble 3¢upsl. Kimaccuukanus sxupos.
6. YraeBoabl. YTIIeBOIb, MX KiaccH(pUKaus: MOHOCaxapuabl (TI0K03a, PPyKTO3a), AUcCaXapUIbl 1 2
(caxapo3sa) u monucaxapuabl (Kpaxmall U MeJUTI0I03a).
IMpakTHYecKkne 3aHATUSA .
IpakTuueckoe 3ansaTHe Ne29. PeileHne XUMHUYECKUX YPaBHEHUH. 1 2
IpakTuueckoe 3ansaTHe Ne30. PerieHue pacyeTHbIX 3a1a4. 1 2
JAuddepenunpopannblii 3aueT 1 2

J1s XapaKTepUCTUKU YPOBHS OCBOEHMS y4eOHOI0 MaTepuaa HCIIOIb3yIOTCS ClIeayonre 0003HaueH s :

1. — 03HAaKOMUTEIBHBIN (y3HABAHHE paHEe U3yYCHHBIX 0OBEKTOB, CBOMCTR);
2. — PeNpOaYKTUBHBIN (BBITIOJHEHUE JICATEIBHOCTH 110 00pa3ily, HHCTPYKIIUH HITH IO/ PYKOBOJICTBOM )
3. — IPOAYKTHBHBIH (TUTAHUPOBAHKUE U CAMOCTOSITEIIBHOE BBITIOJHEHUE JIEATSILHOCTH, PEIICHHE TIPOOIEMHBIX 3a/1a4)
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4. YCJIOBUS PEAJIM3AIIAU ITPOTPAMMBI YUYEBHOM TUCIIUILIVHBI

4.1. Tpe6oBaHHMSI K MUHUMAJILHOMY MaTepHAJbHO-TEXHHYECKOMY O0ecredeHHI0

OcBoeHue mporpaMmbl  Y4eOHOM  NUCHMIUIMHBI — «XHMMHS»  [peanojaraeT  HaJu4yue B
npodeccuoHanbHOW  00pa30BaTeNbHON OpraHu3alliM, peaau3ylomeld o00pa30BaTeNbHYI0 IMPOrpaMMmy
cpenHero obmiero oOpazoBanmsi B mpenenax ocBoenuss OIIOIT CITIO nHa 6a3e OCHOBHOTO OOIIETo
oOpa3oBanusi, kaOuMHeTa XUMHUHU cC Jaboparopueil m 1a0OpaHTCKON KOMHATOH, B KOTOPOM HMMEETCS
BO3MOJKHOCTh OOecreynTh CBOOOMHBIA J0CTynm B MHTEepHET BO Bpemsi Y4eOHOTO 3aHSATHS M B IEPUOJ
BHEY4YEOHOU NEeSITETHLHOCTH 00yJarOIIUXCS.

[lomemienne kabuHETa JOJKHO YIOBJIETBOPATH TpeOoBaHMsM CaHHUTapHO- SMUIEMHOJIOTHYECKUX
npaBwi u HopmatuBoB (CanlluH 2.4.2 Ne 178-02) u ObITh OCHAIEHO THUIIOBBIM OOOPYIOBaHHEM,
YKa3aHHbIM B HAaCTOSIIUX TPeOOBaHUSAX, B TOM YHCJIE CHELMAIM3UPOBAHHON YyueOHONl Mebenbio u
cpeacTBaMH  OO0Y4eHHs, JOCTAaTOYHBIMU JUISL BBIIOJHEHHS TpeOOBaHMII K YPOBHIO IOATOTOBKH
00yJaronuxcs.

B xaOuneTe 105kHO OBITH MYJIBTUMEMITHOE 000PyI0BaHKE, IOCPEACTBOM KOTOPOTO
Y4aCTHUKH 00pa30BaTENbHOIO Mpoliecca MOTYT IPOCMAaTPUBATh BU3YAJIbHYIO HH(OPMALIHIO
10 XMMUH, CO3/1aBaTh IPE3EHTALINH, BUJEOMaTepHaibl U T. II.

B coctaB y4eOHO-METOOMYECKOTO U MaTepUalbHO-TEXHUYECKOTO OCHAIIEHUs KaOuMHEeTa XUMUU
BXOJIST:

*  MHOTO(QYHKIMOHAJIbHBIN KOMILIEKC MIpernojaBaTels;

® JIEMOHCTPALlMOHHOTO U YYEHHUYECKOTO IKCIIEPUMEHTA,

* cpeAcTBa HOBBIX MH(OPMAIIMOHHBIX TEXHOJOTHUH;

* PpEaKTHuBHI,

* TepeYHH OCHOBHOM U JOTOJHUTEIHLHOMN y4eOHOM TUTepaTyphl;
*  BCIIOMOTaTeIbHOE 000PYIOBaHUE U MHCTPYKIIMH;

e  MukponabopaTopus JUIsi XAMHUYECKOTO dKCIiepuMeHTa 131mT.

e JlabopaTopHbIii KOMIUIEKT (HAOOp) JIs1 HAYAJIBHOTO O0y4YeHUsT XUMUU 1 3111T.
e  VYcTpoicTBO AJist XpaHEHUs (XpaHWIIHILE) XUMUYECKUX PEaKTHBOB

e [lltaTtuB 1abopaTOPHBIA XUMUYECKUN 1311IT.

e HarpeBarenb npoOupok 13miT.

e JlabopaTopHas OaHs IS YYSHUYIECKOTO dKCIIepUMeHTa 131mT.
e JlabopaTOpHBI KOMIUIEKC JIJIs Y4eOHOHM MPaKTUYECKOM U IPOSKTHOM JISATSIIBHOCTH 110 XUMHUHU

(JIKX)

B Oubnuoteunsiii GoHA BXOMAT y4eOHMKH H ydeOHO-MeToamdeckue Komiuiektel (YMK),
PEKOMEH/IOBaHHBIC WJIM JIONYIICHHBIC JIJIS HWCIOJIb30BaHUS B MPOQECCHOHAIBHBIX 00pa30BaTEIbHBIX
OpraHu3aIysIX, PeATU3YIOIINX 00pa30BaTEIBHYIO MPOTrPAMMY CPEIHETO
obmero oopazoBanus B npezenax oceoeHuss OITOIT CITO Ha 6a3e 0ocCHOBHOTO 00IIIero 00pa3oBaHMS.

bubnuoreynbiii GoHI MOXKET OBITh JOMOJHEH XHMHYECKOW OSHIMKIONEANEH, CIPaBOYHHUKAMH,
KHUTAMH JIJIs YTEHHS 110 XHUMUHU.

B mpomecce ocBoeHus mporpamMmbl y4eOHOW TUCHMILTUHBI «XUMHS» CTYAEHTHI JIOJDKHBI UMETh
BO3MOHOCTh JIOCTyNa K AJIGKTPOHHBIM Y4eOHBIM MaTrepuajiaM MO XUMHUHU, UMEIOIIMMCS B CBOOOJHOM
nocrymne B ceti HTepHET (3IEKTPOHHBIM KHHUTaM, MPaKTHKyMaM,TecTaM, MaTepuaiam EI'D u ap.).

4.2. UudopmanuonHoe odecrieyeHne 00yyeHUs1
[TepeueHs peKOMEHIyeMbIX Y4eOHbBIX U3aHui, IHTepHeT-pecypcoB, JOMOTHUTENLHON TUTEPATyPhI

HopmaTuBHBIE HCTOYHMKM:

1.Koncturymus Poccuiickoit denepanyu (mpuHATa BCeHapoAHBIM TosiocoBanneM 12.12.1993) (c
y4ETOM TMOMPABOK, BHECEHHBIX (e/iepalbHBIMU KOHCTUTYIIMOHHBIMU 3akoHaMu P® o mompaBkax K
Koncturyuu PO ot 30.12.2008 Ne 6-OK3, ot 30.12.2008 Ne 7-0K3) // C3 PD. — 2009. — Ne 4. — Cr.
445,

2. O6 obpaszosanuu B Poccuiickoit @enepaunu: penep. 3akoH ot 29.12. 2012 Ne 273-D3 (B pen.
®enepanbHbix 3aKk0HOB OT 07.05.2013 Ne 99-03, o1 07.06.2013 Ne 120-P3, ot 02.07.2013 Ne 170-D3, ot
23.07.2013 Ne 203-®3, o1 25.11.2013 Ne 317-D3, ot 03.02.2014 Ne 11-P3, ot 03.02.2014 Ne 15-D3, ot
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http://www.himlabo.ru/chemistry/laboratornoe-oborudovanie/mikrolaboratoriya-dlya-khimicheskogo-eksperimenta
http://www.himlabo.ru/chemistry/laboratornoe-oborudovanie/laboratornyj-komplekt-nabor-dlya-nachalnogo-obucheniya-khimii
http://www.himlabo.ru/chemistry/laboratornoe-oborudovanie/khranilishche-dlya-khimicheskikh-reaktivov
http://www.himlabo.ru/chemistry/laboratornoe-oborudovanie/shtativ-laboratornyj-khimicheskij
http://www.himlabo.ru/chemistry/laboratornoe-oborudovanie/nagrevatel-probirok
http://www.himlabo.ru/chemistry/laboratornoe-oborudovanie/laboratornaya-banya-dlya-uchenicheskogo-eksperimenta

05.05.2014 Ne 84-®3, o1 27.05.2014 No 135-D3, o1 04.06.2014 Ne 148-D73, ¢ u3M., BHECCHHBIMHU
®epnepanbubiM 3ak0HOM OT 04.06.2014 Ne 145-D3, B pea. ot 03.07.2016, ¢ uzm. ot 19.12.2016.)

3.ITpuka3 Munucrepctsa oopazoBanus u Hayku PO «O06 yrBepxaeHun QenepaibHOTo
roCyJapCTBEHHOTO 00pa30BaTEIbHOTO CTaHAapTa CPEAHErO (TI0JTHOTO) 00IIero 00pa3oBaHMsDY
(3apeructpupoBan B Muntocte PO 07.06.2012 Ne 24480).

4. Tlpuka3 MunuctepcrBa obpazoBanus 1 Hayku PO ot 31 gekabps 2015 r. Ne1578 "O BHeceHuu
M3MEHEHHH B (eiepaIbHbIi rocy1apCTBEHHBIN 00pa30BaTENbHBIN CTAHAAPT CPEIHETo 00IIero
o0pa3oBaHus, YTBEPKICHHBIN MprKa3oM MuHucTepcTBa 00pa3oBanus u Hayku Poccuiickoit dexepanuu ot
17 mast 2012 1. N413"

5.ITucemo JlenapramMenTa rocy1apCTBEHHOW OJIUTUKY B chepe MOATOTOBKU pabounx KaapoB U
JTIO Muno6pHayku Poccun ot 17.03.2015 Ne06-259 «PexoMeHaannu mo OpraHU3anyy MOTydeHHS
cpeanero o0riero o0Opa3oBaHus B Mpe/IesiaX OCBOCHHS

00pa3zoBaTeNbHBIX MPOTPAMM CPEIHETO MPOPecCHOHATBEHOTO 00pa3oBaHus Ha 6a3e OCHOBHOTO
oOuiero o6pa3oBaHus ¢ yueToM TpeOoBaHM (peepaabHbIX TOCYIApCTBEHHBIX 00pa30BaTEIbHbIX
CTaHJAPTOB U TOIy4aeMOW MPO(PECCUH HITH CIIEIUATFHOCTH CPETHETO TMPO(HEecCHOHATEHOTO
00pazoBaHUs.

6.IIpumepHast ocHOBHast 00pa3oBaTeIbHAs IPOrpaMMa CpeTHEro 001Iero 00pa3oBanus, 0J00peHHAs
peuieHreM ¢enepanbHOro yueOHO-METOINYECKOT0 00beJUHEHHS 110 001IeMy 00pa30BaHMIO (IPOTOKOJI OT
28 uronst 2016 1. Ne 2/16-3).

7.®enepanbubiii 3akoH oT 10.01.2002 Ne 7-D3 «O06 oxpaHe oOKpy»Karomien cpeap» (B pea. oOT
25.06.2012, c u3m. ot 05.03.2013) // C3 P®. — 2002, — Ne2. — Cr.133.

OcCHOBHBbIC HCTOYHUKH:

1. Bbaysp O.C. Teopernueckas 6uonorus / 3.C. baysp; Coct. u mpum. FO.I1. l'onukosa; Berym. cT.
M.D. Baysp. — CII6.: Pocroxk, 2017. — 352 c.

2. T'opoxosa C.C. OcHoBsl Ouosiorun: YueoHoe mocodue / C.C. I'opoxosa, H.A. Ilpokonenko, H.B.
KocomanoBa. — M.: U1 Akagemus, 2017. — 64 c.

3. XKerynos I'.®., Jleontrer J1.B., lllepbak E.B. buonorus knetku. ®U3nKo-XUMHAYECKHUE, CTPYKTYPHO-
(hyHKIIMOHATBHBIE M MHPOPMAIIMOHHBIE OCHOBBL. — M.: Jlenann, 2018. — 544 c.

4. Kyznenora T.A. O6mias 6uonorus. Teopus u npaktuka: YuedHoe nmocooue / T.A. Ky3nenona, 1. A.
Baxxenosa. — CII0.: JIans, 2018. — 144 c.

5. Cunmopoa M.B. buonorus uenoBeka. YemoBek kak OMOCOIHMAIIBHOE CYIIECTBO. YUeOHUK. — M.:
Jlansn, 2019. — 240 c.

I[OHOJIHI/[TCJILHLIC HCTOYHHUKMU:

1. Cnecapenko H.A. OcHOBBI OHOJIOTHMM PAa3MHOKEHHsS U pa3BUTHs. YUueOHO-METOAUYECKOE Mocodue
11 BO. — M.: Jlans, 2020. — 80 c.

2. Tynaxosa O. B. buonorus. Yuebnoe nocobue. — M.: Jupextmenua [Tadbmummnr, 2020. — 450 c.

3. Tymukun E.W. Obmias 6uonorus ¢ OCHOBaMH SKOJIOTMH U MPHUPOI0OXpaHHOM aearensHocTH / E.M.
Tynukun. — M.: Academia, 2017. — 16 c.

4. Hlanupo . C. buonornyeckas xumus. YuebHoe nocooue. — M.: Jlans, 2020. — 312 c.

5. HHurepHer-pecypc.  YHuBepcaibHas  sHuukionemuss — «Kpyrocser».  ®opma  nocryna:
WWWw.Krugosvet.ru

6. Hurepuer-pecypc. bubmmuorexka wuHctuTytra «OTKpbITOE 0OmecTBo». dopma  gocryna:
www.auditorium.ru

7. IlycranoBa T. A. buosorus B cxemax, Tabiauuax 1 pucyHkax. YuyeOHoe nocobue. — M.: DeHUKC,
2020. — 142 c.

8. http://www.researcher.ru/ unrepuer-nopran «VccrienoBarenbckas AeATEIbHOCTD IKOJIbHUKOB

9. http://www.lseptember.ru/ uznarenbckuii oM «IlepBoe ceHTIOPs»

10. http://www.it-n.ru/ cetb TBOPUECKUX yIUTEICH

11. http://en.edu.ru ecrecTBeHHO-Hay4YHBIH MOPTAT

12. http://www.km.ru mynsrunopran KM.RU

13. http://www.vschool.ru/ Buptyansnas mkona KM.ru
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XAPAKTEPUCTHUKA OCHOBHBIX BUIOB YYEFHOU JEATEJIbHOCTH

CTYJIEHTOB

Coneprxanue o0ydeHHs

XapakTeprUCTHKa OCHOBHBIX BUJIOB JICATEIILHOCTH CTYJICHTOB (Ha YpOBHE
y4eOHBIX JIeHCTBHIA)

Bakneiinime xXuMuieckue
HOHSITUA

YMeHue naBath ONpeesieHue U ONIEPUPOBATh CIEAYIOIUMHA XUMHUUYECKUMHU
MOHATHUSMMU: BEILIECTBO, XUMUYECKUN JIEMEHT, aTOM, MOJIEKYJIa,
OTHOCUTCIIBHBIC aTOMHAsA 1 MOJICKYJIsIpHAad MacChbl, MOH,

AJUIOTPOIINA, U30TOIIbI, XUMHUYCCKaA CBA3b, SJICKTPOOTPHUIATCILHOCTD,
BaJICHTHOCTb, CTEIIEHb OKHCIIEHUS, MOJIb, MOJISIPHAs Macca,

MOJISIPHBIM 00beM ra3000pa3HBIX BELIECTB, BEIIECTBA MOJIEKYISIPHOTO U
HEMOJIEKYJIIPHOIO CTPOEHUS, pACTBOPBIL, MIEKTPOIIUT, IEKTPOIUTHYECKAS
JUCCOLMALIUS, OKUCIIUTENb U BOCCTAHOBUTENb, OKUCIICHUE U
BOCCTaHOBJIEHHUE, TEIVIOBOM 3(PPEKT peaknu, CKOPOCTb XUMHUUECKON
peakiuu, KaTajlinu3, XMMHUYEeCKOe PaBHOBECHUE, YIIIEPOJHBIN CKENET,
(yHKIIMOHAIBHAS TPYIIa, H30Mepus,

TOMOJIOTHSI

OCHOBHBIE 3aKOHBI XUMUH

dopMynHpoBaHHUE 3aKOHOB COXPAaHEHHUS MACChl BEIIECTB U MOCTOSTHCTBA
COCTaBa BEIIECTB. Y CTAHOBKA MPUYNHHO-CIICJICTBEHHON CBSI3U MEXKIY
coJIepKaHueM

ITUX 3aKOHOB U HalMCAaHUEM XUMHUUYECKHX (HOPMYJT U YPaBHEHHIA.
VYcTaHoBKa 3BOJIIOIIMOHHON CYIITHOCTH MEHIEIIEEBCKON M COBPEMEHHOM
dhopmynupoBok nepuoanyeckoro 3akona J[. . Menpaeneena.

OO6bsacHenne GU3MUECKOro CMbICIa CUMBOJIMKHU TEPUOANYECKOM

TaOMHIBl XUMUYeCKuX 351eMeHToB [[. 1. MenaeneeBa (HOMepoB 3J1e-MEHTa,
nepuoa, TPyNIbl) U YCTAaHOBKA MPUIMHHO-CIICICTBEHHON

CBSI3U MEXy CTPOCHHEM aTOMa U 3aKOHOMEPHOCTSIMU U3MEHEHUS

CBOMCTB 3JIEMEHTOB ¥ 00OpPa30BaHHBIX UMM BEIIECTB B MEPHOJIAaX U TPYIIIAX.
XapakTepucTUKa 3JIEMEHTOB MAJILIX U OOJIBIITUX MTEPUOIOB IO MX
noJioxxeHuto B [lepuoanueckoit cucreme JI. 1. MenneneeBa

OcCHOBHBIC TEOpHUU XUMUU

YcTraHoBKa 3aBUCUMOCTH CBOMCTB XUMUYECKHX BEIIECTB OT CTPOEHUS
aTOMOB O0Opa3yIOIINX UX XUMHYECKHX JIEMEHTOB.

XapakTepuCTUKa BAXKHEHUIIIUX TUIIOB XUMUYECKUX CBSI3EH U
OTHOCHTEIBHOCTH 3TOM THIIOJIOTHH.

OObsiCHEHNE 3aBUCHUMOCTH CBOMCTB BEIIECTB OT X COCTaBa U CTPOCHUS
KPUCTAUIMYECKUX pelieToK. POpMyJIUpOBKAa OCHOBHBIX MOJIOKEHUN TEOPUHU
AJIEKTPOJIUTUYECKON JUCCOIUAIIMU U XapaKTEPUCTUKA B CBETE 3TOU TEOpUU
CBOMCTB

OCHOBHBIX KJIACCOB HEOPTraHUYECKUX cOeMHEeHU. DopMyIrupoBKa
OCHOBHBIX TOJIO’KCHUH TEOPUH XUMHUYECKOTO CTPOCHUSI OPraHUYECKHUX
COCJIMHEHUH U XapaKTEPUCTHUKA B CBETE ATOU

TEOPUH CBOMCTB OCHOBHBIX KJIACCOB OPraHUYECKUX COCAMHEHUMN

Baxkueiimnue BemiecTBa u
Marepuabl

XapakTepucTuka cocTaBa, CTpPOEHHS, CBOMCTB, TIOJYYEHUS U IPUME-HEHUS
BakHeimumx metamioB (IA u II A rpynm, antoMuHus, Kene-3a, a B
€CTECTBEHHO-HAYYHOM Mpoduie 1 HEKOTOPHIX d-2I€eMEHTOB)

U UX COCOUHEHUH.

XapakTepucTuka cocTaBa, CTPOEHUs1, CBOMCTB, OJYUYECHHUS U IPUME-HEHUS
BaxxHeimux HemeramoB (VIII A, VIIA, VIA rpynm, a Takxe

azota u ocdopa, yriepoaa ¥ KpeMHHUsI, BOJOPOA) U KX COSTUHEHHIA.
XapakTepuCTHUKa COCTaBa, CTPOCHUS, CBOWCTB, NIOJIYYEHUSI U IPUMEHEHUS
BKHEHIIIMX KJIACCOB YIIIEBOJIOPOIOB (AIKAHOB, ITMKIOATKAHOB, aJIKEHOB,
AIIKMHOB, apEHOB) M UX HanOoJIee 3HAYMMBIX

B HApPOJIHOXO3SIMCTBEHHOM IJIaHE MPEACTABUTENEH.

AHaJorMyHas XapakTEPUCTHKA BAKHEUIINX NPe/ICTaBUTENEH
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JPYrux KJIaccoB OPraHMYECKUX COCAMHEHUI: METaHOIa ¥ 3TaHOJa,
CJIOKHBIX 3()UPOB, )KUPOB, MBLJ, IbACTUAOB ((PopMaNbIETUIOB U
aleTalbJernja), KETOHOB (aleTOHa), KapOOHOBBIX KUCIOT (YKCYC-HOM
KHCJIOTBI, JJIs1 €CTECTBEHHO-HAYYHOTO MPO(UIIS IpeICTaBUTE-JIeH APYrHX
KJIACCOB KHUCJIOT), MOHOCaxapu10B (TJIFOKO3bI), IMCaXapuI0B (caxapo3bl),
noJMcaxapuaoB (Kpaxmasa U 1eJUT0JI03bl),

aHWJInHa, aMMHOKUCIIOT, 6CJ'IKOB, HCKYCCTBCHHBIX 1 CHHTCTUYCCKUX
BOJIOKOH, Kay9yKOB, IIJIACTMACC

XUMHYECKUN A3BIK
U CUMBOJIMKA

Hcnonp3oBanue B yueOHOH 1 TpodecCnOHATBHOMN e TETbHOCTH
XMMHUYECKUX TEPMUHOB U CUMBOJIMKHU.

Ha3BaHne n3y4eHHBIX BEIIECTB 10 TPUBUAIBHON WIH MEXIYHAPOIHON
HOMEHKJIaType U OTPAKEHHUE COCTaBA ITUX COCIUHEHUN C IIOMOIIBIO
XUMHUYECKUX popMyi. OTpaxkeHHe XMMHUYECKUX IMPOIECCOB C IOMOIIbIO
YPaBHEHUH XUMHUUYECKUX PEaKIIHI

XUMHUYECKUE PEAKIUN

OObscHeHne CYyITHOCTH XUMHUYECKUX TpolieccoB. Kitaccupukanus
XMMHMUYECKUX PEAKLIUH M0 pa3IMYHbIM MPU3HAKAM: YUCILY U COCTaBY
MPOJAYKTOB U PEAareHTOB, TEIJIOBOMY 3¢ (DeKTy, HanpaBieHuo, ¢ase,
HaJIMYHUIO KaTaJu3aTopa, U3MEHEHHUIO CTETIEHEN OKMCIIEHUS DJIEMEHTOB,
00pa3yromux BenecTna. Y CTaHOBKA MPU3HAKOB OOIIET0 U Pa3InyHOTO B
TUTIOJIOTUYN PEAKLNN JUIsl HEOPTraHMYECKOM M OPraHUYECKOW XUMUU.
Knaccudukanus BenecTs 1 NpoueccoB ¢ TOUKH 3pEHUSI OKUCIICHHUS -
BoccTaHoBNeHUs. CocTaBlieHUE YpaBHEHUN peakiii ¢ MOMOIIBI0 METO 1A
AIEKTPOHHOTO OajaHca.

OOBbsicHEHNE 3aBUCUMOCTH CKOPOCTH XUMUYECKOM PEAKIIUU U MOJIOKEHUS
XMMUYECKOTO PABHOBECHS OT PA3JINYHBIX (PAKTOPOB

XUMUYECKUH SKCIEPUMEHT

BrImonHeHne XUMHYECKOTO SKCIIEPUMEHTA B TIOJTHOM COOTBETCTBUU C
npaBWjaMu 0€30MaCHOCTH.

Habnronenue, ¢ukcarus u onrcaHue pe3ynbTaToOB MPOBEICHHOTO
HKCTIIEPUMEHTA

PacdueTsl Mo xuMudecKkuM

hopmynam
Y YpaBHEHUSIM

YcTaHOBKa 3aBUCMMOCTH MEX/1y KaueCTBEHHOM M KOJIMYECTBEHHOM
CTOPOHAMU XMMHUYECKUX 00BEKTOB U IpolieccoB. Perenne pacueTHbIX
3a/1a4 10 XUMUYECKUM (HopMyJaM U YpaBHEHHSIM

[IpodunsHOE 1
po(hecCHOHATLHO 3HAYHMOE
CoJIepKaHHe

OOBbscHEHNE XUMUYECKHUX HBHCHI/Iﬁ, IMPOUCXOAAINIUX B IMIPHUPOAC,

6BITy " Ha MPOU3BOJACTBC. OHpe,I[CJ'IeHI/IC BO3MO>KHOCTEH IIPOTCKAHUA
XUMHUYCCKUX npeBpameHHﬁ B PA3JIMYHBIX YCIIOBUAX.

CO6J'IIO,Z[CHI/I6 IIpaBHJI SKOJOTIHYCCKH I'PaMOTHOI'O IIOBCACHUS B
01<py>1<a10mep"1 cpeac. OHCHK& BJIUSAHUA XUMHUYCCKOI'O 3arpsA3HCHUA
01<py>1<a10mep"1 CpCAbl Ha OpraHnu3M YCJIOBCKA U APYTHUC JKUBLIC OPIraHU3MBbI.
CO6J'IIO,Z[CHI/I6 IIpaBUJI 0e30macHoro 06paIJ_IeHI/I$I C rOprOYMMH U TOKCHUYHBIMHA
BCIICCTBAMU, J'Ia60paTOprIM O60py,HOBaHI/IeM. IToaroroska PacTBOPOB
3aJaHHOM KOHIOCHTpAallu B 6BITy H Ha ITPOU3BOACTBC.

KpI/ITI/I‘{eCKaH OI€CHKa JOCTOBEPHOCTU XHMHYECKOH I/IH(I)OpMaLII/II/I,
HOCTYHaIOH_[eﬁ N3 pa3HbIX HCTOYHHUKOB
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5. KOHTPOJIb 1 OLIEHKA PE3YJIbTATOB

OCBOEHHSA YYEBHOM JUCIIUILINHBI
KoHTpoJb 1 O1IeHKA Pe3y/IbTaTOB OCBOEHHS YUE€OHOM TUCIMITIIMHBI OCYIIECTBIISECTCS MPENOaBaTeieM B

nporecce MpoBeISHHS MPAKTHUECKUX 3aHATHIA U JJAOOPAaTOPHBIX pabOT, TECTUPOBAHUS, a TAKKE

BBITIOJIHCHU L O6y‘-IaIOHII/IMI/IC$I HHIUBUAYAJIbHBIX 321[[21HI/II>1, IMIPOCKTOB, HCCHGI{OBaHHﬁ.

Pesynbrarel 00ydeHus
(0cBOEHHBIE YMEHUS, YCBOCHHBIE 3HAHUS)

OcHOBHBIE TIOKA3aTENN OI[CHKU
pe3yJIbTaToB

Ymenus:

Y1. Ha3pIBaTh: U3Y4YECHHBIC BEIIECTBA II0 | - XapaKTEPU30BaTh CBOKWCTBA OPIrAHUYECKHUX BEIECTB,
TPUBHAIBHON 1581071 MEKIyHapOJHOU | TUCIIEPCHBIX U KOJJIOUIHBIX CHCTEM

HOMEHKJIATYPE; - Pacnio3HaBarh CBOMCTBA OPraHMYECKUX BEILIECTB

- Paznuuath no xumuyeckum Gpopmysam, BUAaM CBA3H,
(GyHKIMOHAIBHOU TPyIINaM, KJIAacChl OpraHUYeCKUX
BEIIECTB

- COOTHOCHUTH (POPMYITY BEIIECTBA U KJIAccC
yIJI€BOI0POJIOB

- BRIOWpaTh HAa3BaHUE YIJIEBOA0PO/Ia

Y2. onpeaejsiTh: BAJCHTHOCTh M CTEIEHb
OKHUCJICHUS XUMHUYECKHX 3JEMEHTOB, THII
XUMHYECKON CBS3M B COCIWHEHUSX, 3apsf
MOHA, XapakTep cpeabl B BOJHBIX pPacTBOpPAx
HEOPraHUYECKUX u OpraHUYECKUX
COEIMHEHUH, OKUCIUTENb U BOCCTAHOBHTEID,
MIPUHA/IKHOCTh BEIIECTB K pa3HbIM KJaccam

- 3aKkaH4YMBaTh YPAaBHEHMS] XUMHUYECKUX PEAKIIUM,
COTJIaCHO CTETICHH OKHUCIICHHUS JIIEMEHTOB

- PaccTaBnsaTe ko pHUIIEHTH B ypaBHEHHUAX
XMMHMYECKHUX PEAKIHAX COTVIACHO 3aKOHY COXPAHCHHUS
MacChbl

- [lepeuncnsaTe OTAMYNSA OPraHUYECKUX BEIECTB APYT
OT Jpyra M0 XUMUYECKHM CBOWCTBaM

HEOPraHU4eCKuX u opranuveckux | - OnpeaensaTh CTENCHb OKHCICHHS YIEMEHTOB
COCIIMHEHUH; - BEIOMPATh CBOMCTBA, U3MEHSIOIICECS B IEPHOJIC HITU
rpyrme
- BBIOMpaTh CyMMY KOA(D(PHUITMEHTOB B IIOJTHOM HOHHOM
YpaBHEHHH PEAKIIUU
- BBIOMpATH H30MEP K JAHHOMY BEIIECTBY
- BEIOMPATh KUCIIOTHI, OCHOBAHMSI, COJIH, OKCHIBI U3
NPEIOKEHHBIX (hOpMYyIT
¥Y3. xapakTepM30BaTh: JJIEMEHTHl MAJIbIX | - BBIOUPATH KMCIOTHI, OCHOBAHUS, OKCUJIBI, COJIU
MIEPUOJIOB 1o ux MOJIOKCHHIO B | - BBIOMPATh JIEMEHTHI TOOOYHBIX TTOATPYIIIT
[Mepuonnyeckoit cucreme J[.M. MeHneneeBa; | - Ha3bIBaTh U BBIOMPATh MAKCHMAJIbHOE KOJIHMYECTBO
oOmme XUMHYECKHME CBONCTBA METAJIOB, | 3JIEKTPOHOB Ha OpOUTANISIX
HEMETAaJIJIOB, OCHOBHBIX KJIACCOB | - BEIOMPATh YHUCIIO TPOTOHOB HEUTPOHOB U AIIEKTPOHOB
HEOPraHHYECKUX u OpraHUYECKUX | Y aTOMOB 3JIEMEHTOB
COCIMHEHUH; CTpOEHHME U  XUMHYECKHE | - BHIOMpPATh OTHOCUTEIHHYIO MOJIEKYJISIPHYIO Macca

CBOMCTBA HU3YYCHHBIX HCOPIraHUYCCKUX U
OpraHu4YC€CKUX COCI[PIH@HPIIZ;

BCIICCTBA
- HaXOUTb OTHOCUTCIIbBHYIO MOJICKYJIAPHYIO Macca
BCIICCTBA

Y4. o00bACHATBH: 3aBUCHUMOCTb  CBOWCTB
BEILIECTB OT MX COCTaBa U CTPOEHUS, IPUPOIY
XUMHYECKON CBsI3M (MOHHOM KOBAaJEHTHOM,
METAJUTMYECKON M BOJOPOJIHOI), 3aBUCUMOCTD
CKOPOCTH XMMMUYECKOW pEaKIMH U MOJIOKEHHE

- CoCcTaBIATh YpaBHCHHA XUMHUYCCKUX peaKL[I/Iﬁ
COTJIACHO UBMCHCHUAMMU, ITPOUCXOAAIIUMU C
MNpOAYKTaMU B XOJC TCXHOJIOTHYCCKOI'O IIpoLecca

- OHpCI[C.HSITB, COTJIaCHO MPpHUHIUITY .HemaTCJIBC,
N3MCHCHUC XMUMHWYCCKOI'0 PABHOBCCHUS B 06paTI/IMBIX
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XUMHNYCCKOI'O
(baxTopoB;

paBHOBECHUA OT PpPa3JIMYHBIX

peaKIusIX Mo ISHCTBUEM Pa3IMUHBIX (PaKTOPOB.

- HaspiBathb ycioBHs, OT KOTOPBIX 3aBUCHT PaBHOBECHE
B 0OpaTUMBIX PEaKIHAX

- [lepeuncnsaTh ycnoBust HEOOPATUMOCTH pPEaKIHUii

- HaspiBaTh npu3HAKH, OT KOTOPBIX 3aBUCHT CKOPOCTh
XUMHYECKUX PEAKIIUI

YS. BBINOJHATH XUMUYECKUN JKCIEPHUMEHT:

o pacno3HaBaHUIO BOKHEUIINX
HCOPraHNn4CCKUuX u OpPraHNYCCKUX
COCAUHCHUM;

- [lonGupath peakTuBHI 1 00OPYAOBAHUE IS
NPOBEICHUS XUMHUECKUX PEAKIIUil COTIACHO YCIOBHSIM
NPOTEKAHHS U TPYIIIOBBIM PeareHTaM.

- ManumynupoBaTh XUMHYECKHM 000pyJOBaHUEM,
coOuro/1ast MpaBMIia TEXHUKH O€30MacHOCTH

- Ha3piBaTh OCHOBHBIE NTpaBUIIa TEXHUKH O€30MIaCHOCTH
npu paboTe B XuMU4ecKoi Jaboparopuu;

- BBINOJHATE AEHCTBHS B COOTBETCTBUU C ITPABHIIAMHA

- HazpiBatb BUBI 1a00PaTOPHOTO 000PYIOBAHUS

- HazpiBath BemiecTBa ¢ KOTOPBIMH PEarupyroT
KUCJIOTHI, IIEJI0YN, OCHOBAHHUSI, OKCH/IBI, COJIH,
OpraHUYecKre BEIIeCTBa

- HazpiBatb BUBI 1a00PaTOPHOTO 000PYIOBAHUS
(BOpOHOK, KOJI0, TUTIETOK, CTAKAHOB)

- [lepeuncnsaTh nMpaBuiIa HCHOIH30BAHUS
1ab0paTopHOTro 000PYI0OBAHUS

- BEIOMPATH BEIIECTBA, C KOTOPHIMU B3aUMOJICHCTBYET
JaHHOE

- Ha3bIBATh BEIECTBA, C KOTOPHIMH B3aNMOJICHCTBYET
JaHHOE

Y6. npoBOAUTHL: CAaMOCTOSITEIBHBIA TOUCK
XMUMHYECKON MH(OpPMALIUU C UCTOIb30BaHUEM
Pa3IMYHbIX UCTOYHUKOB (Hay4YHO-TIOMYJSPHBIX
U3/laHuM, KOMIBIOTEPHBIX 0a3  JaHHBIX,
pecypcoB Wutepuera); UCIOJIb30BaTh
KOMITBIOTEPHBIE TEXHOJIOTUU AJIsi 00paboTKU U
neperayd XUMUYEeCKoW uHMopManuu u ee
MIpeJICTaBJICHUS B Pa3IUYHbIX (popmax;

- BBIOMPATh CYXJIECHHUS, COTJACHO TEKCTY

- HaXOJIUTh B TEKCTE JOKa3aTelIbCTBA K Mpolieme,
OTBETHI Ha BOIIPOCHI

- IEPEUUCIIATH CBOWCTBA MaTEpUaOB U BEIIECTB

- Ha OCHOBE TEKCTa Ha3bIBAaTh INIABHYIO MBICIIh

- Ha ocHoBe TekcTa BIOMPATh UCTUHHBIE U JIOKHBIE
CYXKICHHUS.

- YcraHaBiauBaTh JIOTHYECKYIO MTOCIIEI0BATENLHOCTD
JTAHHBIX, COCTABJISITH CXEMBbI

- AHanu3upys sIBJICHUS BIOMPATh UCTUHHBIE U
JIO)KHBIE, UCIIPABIISATH OIIMOKU

Y7. cBA3BIBATH: W3YYEHHBIM Marepual co
cBOeH MpodecCHOHAILHOMN ACSITEIIBHOCTDIO;

- 3anuchIiBaTh YPaBHEHUSI XUMUYECKUX PEAKIUI 11O
cxeme

- Paznmu4yate TAN XUMHAYECKOW peakiuu 1o €€ 3anucu
XUMHYECKOH

- YKa3pIBaTh MPU3HAKU KIACCU(PUKAIIUU U TUIIBI
XUMHUYECKUX PEAKIIUI

- OCYLIECTBJISATH CXEMY IIPEBPALLEHUI OJTHUX BELIECTB B

JpyrHe

¥Y8. pemarp: pacyeTHble  3anadu
XUMUYECKUM (POpMYJIaM U YpaBHEHUSIM;

1o

- Bbruncisate HCKOMYI0 BEIMYUHY 1O Macce, 00beMy,
KOJIMYECTBY BEILECTBA

- CocTaBiATh NPOTIOPLMH JUISl HAXOXKIACHHS HCKOMBIX
BEJIMYMH 10 YPAaBHEHUIO PEAKLIUU

- AHaIM3UPOBATH COJIEP/KAHUE U YCIOBUSA 331a4

- OnpenensaTh UICKOMBIE BETMUUHBI 110 3alaHHBIM
COTJIaCHO 3aKOHaM XHMHU

- ConocTaBiATh UICKOMbIE BEJIMYMHBI U BEIOUPATh
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(bOpPMYITBI TSI IX HAXOKICHUS

- [Ipon3BOINTH BBIYUCIICHHS, UCTIONB3YS (POPMYIIBI
VMCKOMBIX BEJIMYUH U JJAHHBIC 10 YCIOBUIO

- [TonOuparb GopMyIIbI 7S BEIYUCICHHS] HCKOMBIX
BEJIMYHH

- 3anuchIBaTh YCIOBHS 337a4l XUMUYECKUMU
CHUMBOJIAMH JUIsl BBIIIOJIHEHUS PACYETOB MACChl U
KOJIMYECTBA BELIECTBA

- BBIOMpaTh MAaKCUMAJIbHYIO BAJICHTHOCTh aTOMa

- pemaTs 3aJ1a4i Ha KOJIMYECTBO BELIECTBA, PACTBOPHI
MOJICKYJISIpHYIO (hOpMYyITy BElIecTBa

Y9. ucnojib30BaTh NpUOOPETEHHBIC 3HAHUS U
YMEHUS B TMPAKTUYECKOU JACSITEIHHOCTH U
MMOBCEAHEBHOW KU3HU:

Ui OOBSICHEHHSI XUMUYECKUX  SIBJICHHM,
MPOUCXOJAIINX B TpHUpoAe, OBITY U Ha
MIPOU3BO/JICTBE;

OTpEJeNeHUusT  BO3MOXHOCTH  INPOTEKAHUS
XUMUYECKUX TIPEBPAIICHUN B  Pa3IMIHBIX
YCIIOBHUSAX U OLEHKU MX MOCIEACTBHIA;
9KOJIOTMYECKH TPaMOTHOTO TMOBEACHUS B
OKpYyKarolleu cpene;

OIIEHKH BJIMSTHUS XUMHYECKOTO 3arpsi3HEHUS
OKpY’Kalolllel cpe/ibl Ha OpraHu3M YeJloBeKa U
Jpyrue KUBbIe OPraHNU3MBI.

- [lepeuncnaTs 1abopatopHoe 000pyIOBaHUE, COTIACHO
METOZaM XUMHUUYECKOTO aHaJIN3a

- COOTHOCHUTDH HpOIIYKTBI U BUABI ]II/ICHepCHI)IX CUCTCM
- Ha3bIBATh TUIIBI I[I/ICHepCHI)IX CUCTEM

- IaBaTh OIPEJICIICHIE MMOHATUSAM JIUCIIEPCHAS Cpena,
nucrniepcHas dasa

- 110 HpOHeHTHOMy OTHOIILICHU IO OHpC}ICJ’IHTB
0e30MacHOCTh JJAHHOTO BEIIECTBA IS DKOJIOTHH

- 110 YCHOBI/ISIM peaKHI/II/I OHpeHeJ'ISITB BO3MOXHOCTbH
HpOTeKaHI/ISI XUMHUYCCKUX peaKHI/II\/'I

- paCCqHTBIBaTB KOJIMYECTBO BOJbBI U BCIIIECTBA 1JIA
IIPUTOTOBJIEHUS PACTBOPA 3a/IaHHOM KOHILIEHTPaluu

- IEPEYHCIIATH CBOWCTBA MaTEPUAJIOB U BEIICCTB

3Hanusa:

31. BaxHelllMe XMMHUUYECKHE TOHSTHSI: | -JaBaTh ONPEACICHAE TOHITUAM: BEIIECTBO,
BEIIECTBO, XUMHUYECKUM OJEMEHT, aTOM, | XUMHYECKUH DJIEMEHT, aTOM, MOJIEKYJIa, OKUCITUTENIb 1
MOJIEKYJIa, OTHOCHUTEIbHBIC  aTOMHas ¥ | BOCCTAHOBUTEIb, OKUCIICHUE M BOCCTAHOBIICHHE,
MOJIEKYJIIpHAsE MacChl, HOH, aJJIOTPOIHS, | K30MEPHS, TOMOJIOTHS;

H30TOIIBI, XUMHYEeCcKas CBs3b, | - Pa3nuyaTh MOHATHS OKMCIUTEIb H BOCCTAHOBUTED,
ANEKTPOOTPHUIIATETHHOCTD, BAJICHTHOCTD, | OKHCJIEHHE U BOCCTAHOBJICHHUE

CTEeNeHb OKHUCJICHMs, MOJIb, MOJISIpHas Macca,
MOJISIpHBIM  00BbeM Tra3000pa3HbIX BEILIECTB,
BEIIECTBA.

- OIPEIENISITh CTENEHb OKUCICHUS
- [TogOupath cBOCTBA IPYIIIOBBIX PEareHTOB COTIACHO
YCIOBUSM IIPOTEKAHUS

32. oCHOBHbIE 3aKOHbI XHUMHM: COXPaHEHUS

Macchl  BEIIECTB, IIOCTOSHCTBA  COCTaBa
BemiectB, llepmomuueckuit  3akon ..
Menpeneena;

-Ha3bIBaTh OCHOBHBIE 3aKOHBI XUMHH: 3aKOH
COXpaHEHHUs MacChl, 3aKOH ABOTajipo, 3aKOH
IIOCTOSIHCTBA COCTaBa, 3aKOH 00BEMHBIX OTHOIIEHUH -
JlaBaThb omnpeaesieHue MOHATHUSM THIPOJIU3,
IHACCOLNAIINS

- XMMUYECKUMH CUMBOJIAMH 3alIMCBIBATh TIPOIIECC
TUAPOIN3a, JUCCOLMALIMN COJIEH pa3IMuYHON TPUPOIBL,
JUCCOIMAIIMHU AJIEKTPOJIUTOB B BOAHBIX PACTBOPAX

33. OCHOBHBIC TEOpPHMH XHMHM; XUMHUYECKON
CBSI3U, OJEKTPOJMTUYECKOM  TUCCOIMALINH,
CTPOCHHUSI OPraHWYECKMX U HEOPraHUYeCKUX
COCIUHEHMH;

- JlaBaTp onpeneneHune 3K30TEPMUIECKHE U
SHAOTEPMHUUYECKUE PEAKIIUU

- PaznuuaTe 3K30TEpMUYECKHE U DHIOTEPMUUYECKUE
peakuuu

- 3anuchIBaTh YpaBHEHUS! XUMHUUECKUX PEAKLIUH,
COOTBETCTBYIOIIUX XMMUYECKUM CBOWCTBaM
OpPraHMYECKUX BEILECTB

- BBIOpaTh ypaBHEHUS PEAKIIUU, KOTOPOMY
COOTBETCTBYET COKPALEHHOE
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