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1. HACHOPT ITPOI'PAMMBI

IosicuuTeNLHAA 3aIUCKA

Pabouas mporpamma o061eo0Opa3oBaTenbHON y4eOHOW AMCHUIUIMHBI «XUMUS» TMpeIHA3HAYECHA
JUIE U3YYEHHUsS XMMHUHM B TpodecCHOHANBHBIX o0pa3oBaTenbHbIx opranuzanusx CIIO, peanusyromux
o0pa3oBaTeNbHYI0 MPOrpaMMy CpEeIHEro o0mero oOpa3oBaHWsl B MpeAeliax OCBOSHUS OCHOBHOM
npodeccuoHabHON oOpazoBarensHol mporpamMMbl CITO (OITOIT CIIO) Ha 6a3e OCHOBHOTO OOIIETO
00pa3oBaHMs MPH MOATOTOBKE KBATU(UIIMPOBAHHBIX pab0UMX, CITY)KaIIHX.

Coneprkanue nporpaMMbl «XHUMHUS» HAMPABIICHO HA JOCTHXKEHUE CICAYIOMIUX IEeei:

. dbopMupoBaHrue y 0Oy4arOIIMUXCS YMEHHUS OLIEHMBATh 3HAYMMOCTb XMMHUYECKOTO 3HAHUS
JUIS KQKJIOTO YEJIOBEKA;
. dbopMupoBaHue y 00y4arOIIUXCS IEIOCTHOTO MPEACTABICHUS O MUPE U POJIM XUMUU B

CO3/IaHUU COBPEMEHHOH €CTeCTBEHHO-HAYYHON KAPTUHBI MUPA; YMEHUS OOBSICHITH OOBEKTHI U MPOIECCHI
OKpYy>Karolen JeHCTBUTEILHOCTH: MPUPOJAHOM, COIMAIBHOM, KYJIbTYpPHOH, TEXHUYECKOW Cpeapl, —
WCIIONB3YS JIs1 3TOTO XMMUYECKUE 3HAHMUS;

. pa3BUTHE Y 00y4aroOUIMXcs YMEHUN pa3nuyarh (PakThl U OLIEHKH, CPABHUBATH OIICHOYHBIC
BBIBOJIbI, BUJETh HMX CBSI3b C KPUTEPHUSIMHU OLICHOK U CBSI3b KPUTEPUEB C OMPEIEIECHHON CHUCTEeMOU
LeHHOCTe!, GOpMyITUPOBATH U OOOCHOBBIBATH COOCTBEHHYIO TO3HUIIHIO;

. npuoOpeTeHne OOy4YarOIIMMUCS OIbITa Pa3HOOOPAa3HON EATETbHOCTH, IO3HAHHUS W
CaMOIIO3HAHUS; KIIIOYEBBIX HABBIKOB, HMMEIOIIMX YHHBEpCAIbHOE 3HAUYCHHUE [JIS Pa3IMuYHBIX BHJIOB
NEeSATENLHOCTH (HABBIKOB pEIICHUS MpoOJieM, TPHHATHS PEIICHUH, TOWCKA, aHaanu3a U 00pabdoTKH
uH(pOpMalK, KOMMYHUKAaTUBHBIX HAaBBIKOB, HABBIKOB H3MEPEHHH, COTPYIHHYECTBA, O€30MacHOI0
oOpaIlieHus C BEIeCTBaMHU B TTIOBCETHEBHOM JKHU3HH).

B nporpammy BKIIIOUEHO CoOJIep)KaHUE, HaIpaBI€HHOE Ha (QOPMHUPOBAHUE Y CTYACHTOB
KOMIIETEHIIMH, HeoOXoauMbIX a1 kauecTBeHHOro ocsoeHuss OIIOIT CIIO na 0a3e OCHOBHOIO OOIIEIO
oOpa3oBaHHsl C TOJY4YeHHEM CpeAHero o0mero o0pa3oBaHWs; MNPOTrPaMMbl  MOJITOTOBKU
KBATM(DHUIIMPOBAHHBIX PabOYMX, CIY)KAIIUX, MPOrpaMMBbI MOATOTOBKH CIICIUAIMCTOB CPEIHEr0 3BEHA
(ITTIKPC, IIICC3).

Pabouas nporpamma yuebHoOU aucuumianHbl «Xumusi» cocrasieHa ¢ yuerom OITOIT CIIO na 6a3e
OCHOBHOTO OOIIIETO 00pa30BaHus, YTOUHSET CO/IepKaHNe yIeOHOT0 MaTepuaa, mocieA0BaTeIbHOCTh €ro
M3y4YeHUs, pachpelesieHne Y4eOHBIX 4YacoB, TEMAaTHKy pedepaTroB, BHAbI CAMOCTOSTEIBHBIX padoT,
YUUTHIBasl CHenu(uKy TMporpaMM TMOATOTOBKH KBATM(DUIMPOBAHHBIX pabodMX, CIOyXKalluX W
CHEIMATMCTOB CPEIHEr0 3BeHa, MO MPOPECCHH TPAKTOPUCT — MAIIUHUCT CEIbCKOXO3IHCTBEHHOTO
IIPOU3BO/JICTBA.

OO01masi XapakTepuCTHKA Y4eOHOH TUCHUTIMHBI «XHUMUS

XuMHsT — 3TO HayKa O BEIIEeCTBaX, UX COCTaBE M CTPOCHUH, CBOMCTBAX M IPEBPALICHUSX,
3HaYeHUU XUMHUYECKUX BEIIECTB, MATEPUAIIOB ¥ MPOIECCOB B MPAKTHUECKON JESITETHHOCTH YeTIOBEKA.

Coneprxanue o0rieoOpa3oBaTebHON yueOHOM TUCHUIUIMHBI «XHUMUS» HANpPaBICHO HA YCBOECHHUE
00y4aroIMMHUCST OCHOBHBIX TIOHSTHH, 3aKOHOB M TEOPU XWUMHH, OBJAJCHHE YMEHUSMH HaOIIOIATh
XUMHUYECKHE SIBJICHHS, MPOBOJUTH XUMHUECKUI S3KCIIEPUMEHT, NPOU3BOAMTH pAacyYeThl Ha OCHOBE
XUMHAYECKHX ()OPMYIT BEIIECTB M YPABHEHUI XUMUYECKUX PEaKITHA.

B mpouecce u3yueHuss XMMUU y OOyYaroIMXCS Pa3BUBAIOTCS IO3HABATEIbHBIE HMHTEPECHl U
WHTEIUICKTYaJIbHbIE CIOCOOHOCTH, TIOTPEOHOCTH B CAMOCTOSITETFHOM MTPHOOPETEHNS 3HAHUH 110 XUMHH B
COOTBETCTBUM C BO3HUKAIOUIMMHU >KU3HEHHBIMHU IMPOOJIEMaMU, BOCIHUTHIBAETCS OEpex HOe OTHOIICHHUS K
NpuUpojie, TOHMUMAaHUE 30POBOTO 00pa3a J>KU3HW, HEOOXOIUMOCTH TPEAYNPEKICHUS SBICHHA,
HAHOCSILUX BPE] 340POBbIO M OKPYXKAIOLIEH cperie.

OHHM OCBaMBAaIOT TPUEMBI TPAMOTHOTO, OE30MACHOTO HWCIIOJIB30BAaHUS XMMHUYECKHX BEHIECTB U
MaTepHaioB, IPUMEHSIEMbIX B OBITY, CEIbCKOM XO35SHCTBE U Ha MTPOU3BOJICTBE.

[Ipyn cTpyKTypupOBaHMM COJEp>KaHUs 00I11e00pa3oBaTeNbHON Y4eOHON TUCHUIUIMHBI IS
npodecCHOHATBHBIX 00pa30BaTENbHBIX OpPraHMU3alUi, peaTu3yIoUIMX 00pa3oBaTeIbHYIO0 MPOTrPaMMy
cpennero oOmiero oo6pazoanusi B mpenenax ocBoeHusi OIIOII CIIO na 6a3e OCHOBHOTO OOIIETO
00pa3oBaHMs, YYUThIBaTach OOBEKTHUBHAs peaibHOCTh — HEOONBIION 00beM YacoB, OTHYLIEHHBIX Ha
U3y4yeHHEe XUMHMU U CTPEMJICHME MaKCHUMAaJbHO COOTBETCTBOBATH HJEAM Pa3BUBAIOLIETO OOy4EHUS.

4



[TosTOMy TeopeTHYecKHe BOIPOCHl MAaKCUMAJIbHO CMEIIEHBI K Hayally M3y4eHHs TUCHUIUIMHBL, C TeM
YTOOBI MOCTEAYIOMHHN (PaKTHUESCKHI MaTepHall pacCMaTPUBAJICS HA OCHOBE U3yUEHHBIX TCOPHH.

Peanuzanusi A€IyKTUBHOTO TMOAXOJa K HM3YYCHHIO XHMHU CIOCOOCTBYET Ppa3BUTHIO TaKHX
JIOTUYECKUX OIepaluii MbIIUICHUS, KaK aHalu3 U CUHTE3, 0000IIeHHEe U KOHKpETHU3allusi, CpaBHEHUE U
aHAJIOTHS, CUCTEMATHU3AIMSI U KIIaCCU(PUKALIUS U JIP.

N3ydyenne xumuu B TpodeCCHOHATBHBIX O00pa30BaTENbHBIX OpPraHM3AlMgX, PEATU3YIOIINX
o0pa3oBaTeNbHYI0 MPOrpaMMy cpeaHero odmiero oopaszoBanus B mpezaenax ocBoenus OITOIT CIIO na
0asze OCHOBHOro oOmiero oOpa3oBaHHUS, MMEET CBOM OCOOEHHOCTH B 3aBHCHUMOCTH OT MNpoduis
npoeCCHOHATBHOTO 00pa3oBaHUsA. DTO BBIPAXKAETCS B COACPKAHUU OOydYEHUs, KOJIMYECTBE 4YacoB,
BBIJICTISIEMBIX Ha U3yYEHHUE OTIEIbHBIX TEM IPOrpaMMbl, IITyOMHE UX OCBOEHUS 00y4aromUMuUcs, oobeMe
U XapakTepe MPaKTUYECKHUX 3aHATUH, BHJIaX BHEAYAUTOPHONW CaMOCTOSTENIbHONW PabOThI CTYACHTOB.

IIpu ocBoenun npodeccuit CIIO texHumueckoro mpoduis mpodeccrmoHaTbHOrO 00pa3oBaHUS
XUMUS U3y4aercs Oosee yriyOiaeHHo Kak npoduibHas yyeOHas TUCIUILTHHA.

Creuunduka nu3y4eHus XUMHUH MIPH OBJIAJICHUU MPOPECCUSIMU U CHEIMATBHOCTAMU TEXHUYECKOTO
npodmis OTpakeHa B Kaxaod Teme pasaena «ConepkaHue ydeOHOM IUCHMIUIMHBIY B pPyOpuKe
«[IpoduibHbIe U TpodeccrnoHalbHO 3HAUUMBIE 3JIEMEHTBI COJCPIKAHUS Y.

OTOT KOMIIOHEHT pealn3yeTcs MpH WHAMBHIYaTbHOH CaMOCTOSTEIbHON paboTe 0Oydarommxcs
(Hanmucanun pedepaToB, TOATOTOBKE COOOIIECHUM, 3allWTe TMPOEKTOB), B Mpolecce y4eOHOU
NESTeIbHOCTH IO/ PYKOBOJCTBOM MpenojaBaTeis (BBHIIOJHEHUH XHMHUYECKOTO OJKCIIEPUMEHTa —
71a00PATOPHBIX OMBITOB U MPAKTUYECKUX PabOT, pelIeHUH MPaKTUKOOPUEHTUPOBAHHBIX PACUETHBIX 3a/1a4
UT. I.).

B mpomecce u3ydeHHs XHUMHHM TEOPETHUECKHUE CBEACHHUS JIOMOIHSIOTCA JIEMOHCTPAIUsMHU,
71a00paTOPHBIMH OTIBITAMU U MIPAKTHYECKUMH 3aHATUSAMH. 3HAYUTEIHHOE MECTO OTBOJUTCS XUMHUECKOMY
skcriepuMeHnTy. OH OTKPBIBAE€T BO3MOXHOCTh (JOPMUPOBATH Y 00YUAIOIIUXCS ClIeHUATbHbBIE ITPEIMETHBIC
YMEHHUsS: paboTaTh C BEIIECTBAMH, BBIOJIHATH MPOCTHIE XMMHUYECKHE ONBITHI, YUYUTh OE30MMacHOMY MU
SKOJIOTHUECKH TPaMOTHOMY OOpallleHHI0 C BellecTBaMM, MaTepuaiamMl M IpoleccamMu B ObITY M Ha
IIPOU3BOJICTBE.

Jlis  opraHu3alMyd BHEAyIUTOPHOM CaMOCTOATENHHOM paboOThl CTYACHTOB, OBIAICBAIOIINX
npodpeccusmu  CIIO  TexHmueckoro mnpoduias NPOoPEecCHOHATBHOTO O0pa3oBaHMs, MPEICTaBIICH
MIPUMEPHBIN nepeueHs pedepaToB (AOKIAA0B), HHAUBHUIYATbHBIX IPOEKTOB.

B mpomecce wu3ydeHHs XHMHM BakHO (OpMUpPOBaTh WHGOPMANHMOHHYIO KOMIIETEHTHOCTH
oOyuaromuxcs. [loaToMy mHpu opraHu3alvid CaMOCTOATENBHOM pabOThl HEOOXOAMMO AaKIEHTHPOBAThH
BHUMaHHE O0ydYaromMxcsi Ha NMOMCKe MH(OpMaluu B CpelcTBax Maccmenua, VMHtepHere, yueOHOH U
CIEeLUAIbHON JUTEpaType ¢ COOTBETCTBYIOIUM O(OPMIIEHUEM U NIPECTABICHUEM PE3yJIbTaTOB.

N3yuenne o0ieoOpa3oBaTeibHON y4eOHON MMCIMIUIMHBI «XHUMHS» 3aBEPIIACTCS MMOBEICHUEM
uToros B ¢opme auddpepeHIIPOBAHHOIO 3a4eTa B paMKaxX MPOMEXYTOUYHOM aTTecTal CTYyJEHTOB B
niporiecce ocBoenust OIIOIT CIIO ¢ monyuenuem cpeanero obmero oopazosanus (I[TITKPC.)

MecTo yuyeOHOI AUCHUIINHBI B Y4eOHOM IIaHe

VYuebHas MUCHUIUIMHA «XUMUs» SBISETCS y4eOHBIM HPEIMETOM IO BBIOOPY M3 00s3aTeIbHOM
npeameTHoi oomactu «EctecTtBennbie Hayku» OI'OC cpennero o6mero ooGpazoBaHus.

B mpodeccuonanbHbIX 00pa3oBaTeNbHBIX OPraHU3alMsIX, peaTU3yIOIUX 00pa3oBaTeIbHYIO
porpaMMy cpenHero obmero odpasoBanust B mnpeaenax ocBoeHus: OIIOII CIIO nHa 06aze OCHOBHOTO
obmiero obOpa3zoBaHMs, ydyeOHas IUCHMIUIMHA «XUMHs» H3ydaeTcss B 00I1e00pa3oBaTeNbHOM LUKIIE
yaebnoro OIIOII CIIO na 6a3e OCHOBHOro 00IIero OOpa3oBaHUsS C MOJYYCHHEM CPEIHETO OOIIero
obpazosanus ([TITKPC).

B yuebnpix mranax [IIIKPC, wmecto yuyeOHOW AMCUMIUIMHBI «XHMHS» — B COCTaBe
00111€00pa30BaTENbHBIX YUEOHBIX AUCIHUILIMH 110 BBIOOPY, POPMHUPYEMBIX U3 0053aTENbHBIX MPEIMETHBIX
obmacteit ®I'OC cpennero obmiero obpaszoBanus, mis npodeccuit CIIO cooTBeTcTBYIOMIETr0 MPOGUIs
poheCCHOHATLHOTO 00Pa30BaHMS.

PesyabTaThl ocBOeHHMA Y4eOHOM 1M COMIIIMHBI

OcBoenne coaepkaHusi Y4eOHOW JAUCIHUIUIMHBI «XHUMHSI», O0ECIeunBaeT JIOCTHIKEHUE
CTYJEHTaMH CIEAYIOIIMUX PE3YJIbTATOB:

® JIHMYHOCTHBIX:



— YyBCTBO TOPJIOCTH M YBRKEHUS K UCTOPUU M JOCTHXKEHUSM OTEUECTBEHHOM XMMHYECKON HAYKH;
XUMHUYECKH TPAMOTHOE IMOBEACHHE B MPOQPECCHOHANBHON AESITENbHOCTH U B OBITY IpHU OOpalleHuu C
XUMHAYECKHMH BEIIECTBAMH, MaTepHajJaMU U MPOLIECCAMU;

— TOTOBHOCTh K NPOAOJKEHHIO OOpa3oBaHMs M TMOBBIIIEHHUS KBalu(dUKAIMM B W30paHHOU
poeCCUOHATILHOMN IEATENFHOCTH U 00BEKTUBHOE OCO3HAHUE POJIM XMMUYECKHX KOMIIETCHIIUN B 3TOM;

— YMEHHME HCIOJIb30BaTh JOCTHKEHHSI COBPEMEHHOM XHWMHUYECKOW HAyKM M XUMHYECKHX
TEXHOJIOTUM  JUIsl  TIOBBIICHHS COOCTBEHHOTO HWHTEJUIEKTYaJbHOTO Pa3BUTHA B  BBIOpAHHOMN
npodeccnoHaNbHON 1eATENbHOCTH;

. MeTanpeaMeTHbIX:

— HCHOJb30BAaHUE PA3IMUYHBIX BHUAOB [I03HABATEIbHOW JAEATEIBHOCTH M  OCHOBHBIX
MHTEIJUICKTYaJIbHBIX Onepanuid (IIOCTaHOBKU 3ajaud, (OPMYIMPOBAHUS TUIOTE3, aHAJIM3a W CHHTE3a,
CpaBHEHHUs, O00O0OILEHHUs, CUCTEeMAaTHU3AlMH, BBIABICHUS MPUYUHHO-CICACTBEHHBIX CBsI3€d, MOUCKA
aHaJyoros, (hopMynupoBaHMs BBIBOAOB) JJISl PEIICHHS TOCTABICHHON 3aJaud, NPUMEHEHHE OCHOBHBIX
METOJIOB TMO3HaHMS (HAOMIOJEHUS, HAy4YHOTO OKCIEPUMEHTAa) [UIsl M3Y4YEHHUsS Ppa3IU4HbIX CTOPOH
XUMHAYECKHX OOBEKTOB M TNPOIECCOB, C KOTOPHIMH BO3HHMKAE€T HEOOXOAMMOCTb CTaJIKHBATHCSA B
npodeccuoHalbHOU chepe;

— HCIIOJIb30BAaHUE PA3IUYHBIX MCTOYHHMKOB JJISI MOJYyYEHHUS XMMHUYECKOH MHpOpMaluu, yMEHHE
OLICHUTH €€ IOCTOBEPHOCTH I JJOCTUKEHHSI XOPOILIUX Pe3yJIbTaTOB B MPoQecCHOHANTBHOMI cdepe;

. npeAMeTHBIX:

— chopMHpPOBAaHHOCTH MPEJICTABICHUI O MECTe XMMHUU B COBPEMEHHOUW HAay4YHOH KapTHHE MHpA;
MOHMMaHHE POJH XUMHU B (DOPMUPOBAHHU KPYro3opa W (HyHKIHOHAIBLHON I'PaMOTHOCTH YEIOBEKa IS
pelIeHrs MPaKTUYECKUX 3a7ay;

— BIIQJICHHE OCHOBOIIOJIATAIONIMMH XWMHUYECKUMHU TOHATUSIMH, TEOPUSMH, 3aKOHAMU U
3aKOHOMEPHOCTSIMU; YBEPEHHOE MOJIb30BaHNE XUMUYECKON TEPMUHOJIOTUEN Y CHMBOJIMKOIA;

— BJAJCHHE OCHOBHBIMH METOJaMH HAayYyHOTO TIO3HAHUS, HCIHOJIb3YEeMbIMH B XUMHH:
HaONIO/IGHUEM, OIMCAaHUEM, W3MEPEeHHUEM, OJKCIEPUMEHTOM; YyMeHue oOpabarhiBaTh, OOBICHATDH
pe3yabTaThl MPOBEJCHHBIX ONBITOB M JIENATh BHIBOBI; TOTOBHOCTh M CIIOCOOHOCTH NMPHUMEHSATH METOMBI
MO3HAHUS MPU PELICHUH MMPAKTUYECKUX 33]1a4;

— c(OPMHPOBAHHOCTh YMEHHS JaBaTh KOJMYECTBEHHBIE OICHKH W TPOU3BOIHMTH PACUEThl IO
XUMHYECKUM (pOpMysiaM U ypaBHEHUSIM;

— BJIaJICHHE NIPAaBUJIAMU TEXHUKHU 0€30TaCHOCTH TPH MCIIOIB30BAHUN XUMHUYECKUX BEIIECTB;

— c(opMUPOBAaHHOCTh COOCTBEHHOM MO3MLUHM MO OTHOUIEHHIO K XMMHUYECKOH HH(popMauuu,
IIOJIy4a€MOM U3 Pa3HbIX HCTOYHUKOB.

PazBuBate o61mue 1 npoheccuoHaIbHbIE KOMIETEHIINH:

Kon HaunmeHnoBanue pe3yabrara 00y4eHHs

IIK 1.4 | YuuThiBaTh XMMHUECKHE CBOMCTBA MaTEPUAJIOB TPHU BBIOJIHEHUU PA0OT MO TEXHUUECKOMY
00CITy’)KUBAaHHIO TPAKTOPOB, CEIbCKOXO35ICTBEHHBIX MAIIMH U 000py10BaHHS B MACTEPCKUX U
MIYHKTaX TEXHUYECKOTO O0CITYyKMBaHHSI.

OK'1 [ToHMMaTh CYIIHOCTh U COLMAIBHYIO 3HAUUMOCTh CBOEH Oyayiell mpodeccuu, NposiBIATh K
HEW YCTOWYMBBINA MHTEPEC.

OK 2 OpraHu3oBbIBaTh COOCTBEHHYIO J€STEIBHOCTD, UCXO/S U3 IIeJH U COCOOOB €€ JIOCTHKEHHUS,
OIIPEIETICHHBIX PYKOBOJUTEIIEM.

OK 3 AHanu3upoBaTh pabouyl0 CUTYalHIO, OCYILECTBIIATh TEKYIIIMHA U UTOTOBBIA KOHTPOJIb, OLIEHKY
U KOPPEKIHI0 COOCTBEHHOW JEATEIIbHOCTH, HECTH OTBETCTBEHHOCTh 3a PE3yJbTaThl CBOEH
paloTHI.

OK 4. | OcymecTBiusTh MNOUCK HH(POpPMAIUHM, HEOOXOAUMON Ui 3((HEKTUBHOTO  BBINOIHEHUS
npodeccnoHanbHbIX 3a1au.

OK 5. | Ucnonp3oBaTh HMH(DOPMAITMOHHO-KOMMYHHUKAIIMOHHBIE TEXHOJOTHH B MNPOPECCHOHATBHON
JEATEIbHOCTH.

OK 6. | PaGoraTth B kOMaH e, 3 (HeKTUBHO 0OIIATHCS C KOJUIEraMu, PYKOBOJICTBOM, KIIMEHTAMHU.

OK7. | Opranu3oBarb COOCTBEHHYIO NESATEIBHOCTh C COOJIIOJIEHHMEM TpeOOBaHMUN OXpaHbl Tpyda U

9KOJIOTHYECKON 0€30IaCHOCTH.




2. CTPYKTYPA U COAEP) KXAHUE YYEBHOM JUCHUITJINHBI
TeMaTHYeCKHH MJIaH

KoanyecTBo yacoB
Ne 35.01.13
/11 Pa3nesnl u Tembl Beero I-xypc Il-kypc | lll-xypc
| I | I [ |
1 OO0u1asi 1 HeOpraHu4veckKasi XuMusl 75 27 | 30 - - -
1.1 BBenenue 1 1 - - - - -
1.2 (OCHOBHBIC ITOHITHUS M 3aKOHBI XUMUN 8 8 - - - - -
[Tepuonnueckuii 3aKOH U TIEPUOIUYECKAS
1.3 cHCTeMa XMMHUYeCKuX dyemMeHToB [[.1. 7 7 - - - - -
MeHnzieneeBa U CTPOCHHUE aTOMa
1.4 CtpoeHue BenecTna 12 11 1 - - - -
15 Bopna. PacTtBopsl. DnekTponutuueckas 8 ) 8 ) ) ) )
JIACCOLIHAIUS
16 KJ'IaCCI/I(bE/IKaI_[I/I}I HEOPraHUYECKUX COCTMHEHUI 13 i 13 i i i i
1 UX CBOMCTBA
1.7 XUMHUECKUE PEaKIIH 14 - 8 6 - - -
1.8 MeTannasl 1 HEMETaJLIbI 12 - - 12 - - -
2 Opranunyeckasi XuMHUA 42 - - 130 )12 | - -
21 OCHOBHBIC TIOHATHS OPTaHUYECKON XUMUHU n 8 i i 8 i i i
TEOPHs CTPOCHUS OPTaHUICCKUX COCTMHEHUN
2.2 YraeBoJibl ¥ UX NPUPOJIHBIC HCTOYHUKHU 12 - - 12 - - -
23 Kucnopoacoaepkaiiue opraHndecKue 10 i i 10 i i i
COCAUHEHMS
24 A30TcoiepIKaIe OpraHnYeCKUE COSAMHEHUS. 10 i i 10 i i
[Tonumepsl
2.5 Hrorosoe 3aueTHoe 3aHATHE 2 - - - 2 - -
HUTOI'O: 117 27 | 30 | 48 | 12 - -




OcHOBHOIi pa3jien paGoueii NPOrpaMMebl -- KaJeHIapHO - TEMATHYECKOro IJIaHa

KoamngecTBo E Vposenn
= HaumMeHoBaHue pa3fenos U TeM. 1acos s OCBOCHHH.
£ | Coaepixanne yuebHoro marepuana, 1abopaTopHbie padoTbi 3 XapakTepucTHKA OCHOBHBIX BUI0B Junakruyeckue
=z U NPaKTHYeCKHe 3aHSTHs, CAMOCTOsITe]IbHasi padoTa Aymut | § AesITeJIbHOCTH CTYAeHTOB Dopmbl MaTepHabl 0
0 o0yuamommxcs, Kypcopasi padora (Ipoekr) (ecau X | opubIx | & = (Ha ypoBHe y4eOHBIX el CTBUIl) Texkyuero cpeAcTBa
- NpexycMOTPeHbI) <§( s T 2 g Konrpoust oGy4enus
I~ =) <
:g E 8 = 3nanui
1 2 314|5]6 7 8 9 10
IlepBoIii kKype — (574aca.)
1. OOmas u HeopraHn4yeckasi XMMHUsl 112| 75| 5 | 37
1.2 OcHoOBHbIE MOHATHS U 3aKOHBI XUMHUH 12| 8 0 4

1 Beenenne Hayunbie MeTObI IO3HAHUSA BEUIECTB U XUMUYECKUX Y4uebHUK YMeHue naBaTb  ONpeAe/ieHuE U | YCTHBIA Y4ebHUK
sIBIICHUN. Pojb sKcriepuMenTa u O.C.I'abpuenss, | onepupoBaTh cnenytouumu |onpe 11K 1.4 O.C.I'abpuenss,
TEOPUHU B XUMHUHM. MoJenupoBaHHE XHMMUYECKHUX IPOLIECCOB. ctp.3 -16 XUMHUYECKMMU IOHATUSAMHU: BEILIECTBO, -OK 7 N.I'.OctpoymoBa
3HaueHue XUMHMHU 1pu  ocBoeHun 1npodeccuit  CIIO 312101 XUMUYECKUH 3JIEMEHT, aToM,

TEXHUYECKOT0 MPOoduis MpopheCcCUOHATBHOTO 00pa30BaHMUS. MOJICKYJIa, OTHOCHUTEIbHBIC aTOMHAs U
OcHOBHbIe MOHATHA XUMHUH. BemectBo. AtoM. Monekyrna. MOJIEKYJIIpHAs Macchl, VIOH,
Xumudeckuii snemeHnt. Ammorporms. [IpocTele M CIOXHBIC QUTOTPONHS, H30TOINBI, XHMHYECKas
BemecTBa. KauecTBeHHbIH M KOIMYECTBEHHBIH COCTAB BEIIECTB. CBSI3b, IEKTPOOTPHULIATEIEHOCTD,

2 | Xumndeckue 3HaKd U GpopMyibl. OTHOCUTENBHBIC AaTOMHAS U YaeOHuK BaJICHTHOCTh, CTETICHb OKHUCIICHUS, | Y CTHBIN Mognenu aToMOB

MoJIeKyJIsipHast Macchl. KonmuecTBo BemecTsa. O.C.I'abpuensiH | MOJIb, MOJIIDHas Macca, MOJSAPHBINA orpoc XUMHUYECKHX
JdeMoHncTpauuu ctp. 11-15 00beM ra3000pa3HBIX sewecTs, | [1K1.4 OK7 3JIEMEHTOB.
Mopenn aTOMOB XUMHUYECKHUX JIEMEHTOB. BEILECTBA MOJIEKYJISIPHOTO u
Mojenu MOJIEKYJT IPOCTBIX M CIIOXKHBIX BEIIECTB HEMOJIEKYJIIPHOTO CTpOCHHS,
(mapocrepxxueBbie u Ctroapra—bpurneta). pacTBOpHI, BJIEKTPOJIUT u
Konmexims mpocThIX U CI0KHBIX BEIIECTB. 31210l 1 HE3NIEKTPOJINT, INEKTPOIUTHIECKAs
HexkoTtopsie BemmecTBa KOJIMIECTBOM | MOJb. JHCCOLMAIYS, OKHCJIUTEIh u
Moens MOJISIpHOTO 00beMa ra3oB. BOCCTaHOBUTEIb, OKHCJICHHE u
Amnotponust pochopa, KUcIopoIa, 0JI0Ba. BOCCTAHOBJICHHE, TEIUIOBOA 3PQeKT
[MpodunbHble 1 TPOdecCHOHATIBHO 3HAYNMBIE AJIEMEHTEHI peaKkuuy,  CKOPOCTh  XMMHYECKOH
CoJIepKaHUS. peaxiuy, KaTalms, XHUMHYECKOe
AnnoTporHele MoauduKauy yriepoja (anmas, rpadur), paBHOBeCHE,  YTIEPOIHBIA  CKEJIET,
Kucyiopoza (KHCJIOpoJ, 030H), 0JI0Ba (cepoe 1 Oes1oe 0J10BO). (yHKIMOHAIbHAS IPyINa, H30MEPHs,

3 | OcHoBHbIe 3aKOHBI XUMHH. CTEXHOMETPHS. 3aKOH COXPaHEHUS YueOHHuK TOMOJIOTHSL. VYerueii | TectoBble 3anaHus
MAacchl BEECTB. 3aKOH MOCTOSIHCTBA COCTAaBa BEILIECTB 31 210l1 0O.C.I'abpuensH, omnpoc IIK YueOHuK
MOJIEKYJISIPHOHM CTPYKTYpPHI. 3aKOH ABOTAPO U CIEACTBUS U3 ctp.16-18 1.4 0K 7 0O.C.I'abpuensH,
HETO. ctp.16-19




HpI/I‘IHHHO'CHe,Z[CTBCHHOﬁ

4 IloHsiTHE 0 XUMHYECKOM TEXHOJIOTUH, OMOTEXHOJIOTHH U Koncnekr YcrHBIN Yuebuuk
HaHOTEXHOJIOTHH. PacueTHbIe 3a7]a91 Ha HAXOXKCHHUE 3 oTpoc O.C.I'abpuensH,
OTHOCHUTEJIbHON MOJICKYJIIPHOW MAcCCHhI, OTIpEIeTICHHIE [IK1.4-OK7 | WN.I'.OctpoymoBa
MacCOBOM JJOJIM XMMUYECKUX JIIEMEHTOB B CJI0)KHOM BEILIECTBE.

1.3 TIlepumoguyeckmii 3aKOH M  NepeoAHYecKasi cUcTeMa 11
xuMuueckux d3j1eMeHToB JI.W. MeHae/ieeBa M CTPOEHHE aTOMA

5 | INepuogmaeckuii 3axon J.J11.MenneneeBa. OTKpHITHE YaeOHNK DopMynupoBaHUE 3aKOHOB YcTHbIl Ilepuonuueckas
I .MeunneneesbiMm Ilepunoanueckoro 3akoHa. [lepuogudeckuii O.C.T'abpmensH,| cOXpaHeHHSI MacCchl ~ BEIIECTB U oIpoc cucrema
3akoH B popmynuposke /1. . Menneneesa.llepuonnueckas W.I".OctpoyMoOBa| MOCTOSIHCTBA COCTAaBa BEILECTB. Tectuposa- | [1.11. Menneneesa,
TabnMIa XMMHUYECKHUX JIEMEHTOB — rpaduueckoe 3 crp.19-24 YcTaHOBKa NpHUMHHO-ciencTBeHHOH | Hue I1K1.4- TectoBble
oTo0OpakeHHe epruoJuyeckoro 3akona. CTpykrypa CBSI3U MEXAY COAEp)KaHUEM OK7 3a7aHus Y YeOHUK
MEPUOANYECKON TaOIHIIBI: TIEPHOJIBI (MaJIble U OOJIbIINE), 9THX  3aKOHOB M  HaNHCaHUEM 0O.C.I'abpuenss,
rpyninsl (raaBHast U MoOOYHAs). XUMHUUYECKHUX (POPMYIT ¥ ypaBHEHHH. N.I".OctpoymoBa

6 Crtpoenne atoma u [lepuoanueckuii 3akon J[.M.Menneneea. YuebHuk YcTaHOBKa 3BOJIIOIMOHHOW CYIIHOCTH YcrTHBIT Ilepuoanueckas
ATOM — cI0XHas 9acTULa. Sapo (IpOTOHBI U HEUTPOHBI) U O.C.I'abpwuesisH, | MEHACICEBCKOM M COBPEMEHHOH ompoc cucrema
aneKkTpoHHas obomouka. M3oTomer. CTpoeHHE STEKTPOHHBIX N.I'.OctpoymoBa| hOpMyJIHPOBOK nepuoguueckoro | I[1K1.4-OK7 | A.M. Menneneesa
000JI09eK aTOMOB AJIEMEHTOB MaJbIX epuo0B. OcoOeHHOCTH cTp.24-31 3akoHa JI. 1. Menneneena.

CTPOCHUS DIEKTPOHHBIX 000JI0YEK aTOMOB JIEMEHTOB OOJIBIIINX OOpsicHeHHE (U3WYICCKOTO  CMBICTA
MIeproI0B (TIEPEXOTHBIX SJIEMEHTOB). CHUMBOJIMKH TICPHUOJUYSCKON TaOIHIIBI
[onsatue 06 opbuTAIAX. S-, p- U d-OpOUTATH. DICKTPOHHBIC XUMu4eckux  asnemenroB . .
KOH(HUTypaIuy aTOMOB XUMHUYIECKHUX IIEMEHTOB. MenneneeBa (HOMEpOB  3JIEMEHTAa,
Cospemennas hopmyarpoBka [leproanieckoro 3akoHa. 3 nepuoAa, Tpynmbl) MW yCTaHOBKA
3nauenue [lepuoanyeckoro 3akoHa u [leprogudeckoii CHCTEMBI MIPUYMHHO-CIIEJICTBEHHON
xumuueckux snemeHToB Jl. 1. Menneneesa 115 pa3BUTHS CBSI3M MEXAY CTpPOCHHUEM aroMa u
HAyKH ¥ IOHUMaHUs XUMUYECKON KapTHHBI MHpA. 3aKOHOMEPHOCTSMHU U3MEHEHHS
JeMoHcTpanum CBOWCTB 2JIEMEHTOB W 00Opa30BaHHBIX
Pasmiansie Gpopmer [leproandeckoit cucTeMbl XUMIYECKUX MMH BELIECTB B IEPUOJIAX U IpyMax.
anementoB J. 1. Menneneena. XapaKTepHUCTUKa 3JIEMEHTOB MajblX U
JuraMudeckre TaOIuIB! A MoaenupoBaHus [leproamaeckoit GoJIBIINX 1502 (Vi (0):! o ux
CHUCTEMBI. MIOJIOKEHHIO B [epuoanueckoit
7 DneKkTpu3anus Tell U UX B3aUMOJECTBHE. VueOHuk cucreme [I. U. Menneneepa VY cTHBIN VuebHuk
[IpopmieHele W TpodecCHOHAFHO 3HAYMMEIC SJIEMEHTHI 0O.C.I'abpuensH, oIpoc 0O.C.I'abpuensn,
COZIEPIKAHNUS. PangnoakTHBHOCTE. HUcnonp3oBanue N.T.Octpoymosa| O6bsicnenne  Qusndeckoro cmbicna |[1K1.4-OK7| W.I.Ocrpoymosa
PpaaroaKTUBHBIX HU30TOIIOB B TEXHUYECKHUX enax. 3 CHMBOJIMKH IEPHOAMYECKON TaONHULIbI
PenTreHoBcKOe M3Ty4YeHHE M €0 HCIOJIh30BaHUE B TEXHUKE U XuMudeckux  snemeHtoB . .
MeauiuHe. MojaenupoBaHHe KaK MeETOH MPOTHO3HPOBAHUS MenneneeBa (HOMEpOB  DJIEMEHTAa,
CUTYAIll1 Ha TPOU3BOJICTBE. rmeprosa, TPYONbl) ¥ YCTaHOBKA




8 JladopatopHasi pa6oTa Nel «MonenupoBaHue MOCTPOCHUS Otuér o JITI3 | cBsi3m Mexay crpoeHneM atoma W | 3au€rmo |Meton. YkazaHus K
[Teprogudeckoi TaOIUIBI XUMHYECKUX dJIEMEHTOBY. 3aKOHOMEPHOCTSIMHU U3MEHEHUS JIIT3 JIIT3
CBOMCTB 3JIEGMEHTOB M OOpa30BaHHBIX
MMM BEIIECTB B IEPHUOAAX U TPYTIax.
XapakTepUCTHKA 3IEMEHTOB MaJlbIX U
3] 2 00IBIIIX TIEPUOJIOB o 10:
MOJ0XKEHUIO B IIepuonuueckoi
cucteme [. 1. Menneneera
1.4.CTpoenne BemecTs 18 | 12
9 Honnass xumuyeckast cBsi3b. KaTHOHBI, MX oOpa3oBaHHE U3 VYuebHuK Xumudeckue sneMeHTbl. Croco0bl VYcTHbIif YueOHNK
aTOMOB B pE3yJIbTaTe IpoLecca OKUCICHMS. AHHOHBL, HX O.C.I'aOpuensH| cymiecTBOBaHHUS XUMUICCKAX 0Ipoc 0O.C.I'abpuenss,
oOpa3oBaHHEe W3 aTOMOB B  pe3ylbTare  mpoliecca , 3JIEMEHTOB: [IK1.4-OK7 | WU.I'.OctpoymoBa
BOCCTaHOBJICHUS. VIOHHAs CBA3b KaK CBSI3b MEXIY KaTHOHAMH 1 N.T".OcTpoyMOB| aTOMBI, IPOCTHIE U CIIOXKHBIC BEIIECTBA.
aHMOHAMH 32 CUET 3JIEKTPOCTa- 312 acrp.31-34 BermecTBa MocTOSHHOTO U IEPEMEHHOTO
THYECKOTO NpuTspKeHus. Kiaccudukanms MOHOB: IO COCTaBy, cOCTaBa. 3aKOH MOCTOSIHCTBA COCTaBa [Nepuoanaeckas
3HaKy 3apsfa, HaIMYMIO TUAPAaTHOM oOonouku. loHHBIE BelecTB. BemecTBa MonekysipHOTO 1 cucrema
KpHUCTa/inueckue pemerkd. CBOWCTBa BEIIECTB C HOHHBIM HEMOJIEKYJIIPHOTO .M. Mengeneesa,
TUIIOM KPUCTAITMYECKON PEIIEeTKH. ctpoenusi. CriocoObl 0TOOpaXkeHUs
MOJIEKYJI: MOJICKYJISIPHBIE U TecToBble 3a1aHUA
10 Kiaccudukanus HOHOB 1O COCTaBy, 3HaKy pa3psijia, THAPATHON Y4eOHuk CTPYKTYpHBIE Vel
000J10YKH. WNonnblie KpHUCTAIINYECKHE peleTku O.C.T'abpuensn| GHOpMyIIBl; IIAPOCTEPIKHEBBIE U ompoc [IpoOupku, XuMm.
JdemoncTpanun , MacIITaOHbIe TPOCTPAHCTBEHHBIE [1K1.4-OK7 BemecTBa
Moenb KpUCTAITHYECKON PEIIETKH XJIOPH/Ia HATPHS. N.T.Ocrpoymos| (Crroapra — Bpurieda)
OO0pa3ipel MUHEPAJIOB ¢ MOHHOW KPHCTATMYSCKON pPEIeTKOM: acrp.31-34 MOZEIIU MOJIEKYJI [IpesenTanus,
KaJbIUTa, TAJIHUTA. 2| 9 BuieohIIM
Mopenn KpHCTaJUIMYECKUX PEHIETOK «CYXOro Jibaay (Wiu
Hona), ammasa, rpaduTa (WM KBapIa).
[Tpnubops! Ha XUAKKUX KPUCTAIIIAX. VYueOHuK
OOpa3pl  pa3NUYHBIX  JTUCIEPCHBIX  CHCTEM:  OMYJIBCHH, 0O.C.I'abpuensH,
CycrneH3HH, a3po3oJeil, reneit u 3omeit. Koarymsius. N.I".OctpoymoBa
Cunepesuc. Dddext Tungans.
11 KoBasieHTHas XuMU4eckas CBsi3b. MexaHI3M 00pa3oBaHUs YaeOHuK VYcTHbIl
KOBQJICHTHOI CBA3M (OOMEHHBIA M TOHOPHO-aKIEITOPHBIN). 0O.C.I'abpuensa ompoc VaeOHuK
DIIEKTPOOTPHIIATELHOCTS. KOBaJIEHTHBIE NOJSIPHAS 1 , IIK1.4-OK7 | O.C.I'abpuensn,
HETOJIsAPHAs CBsA3U. KpaTHOCTh KOBAJIEHTHOM CBSI3H. 3|2 N.T'.OctpoymoB N.T".OctpoymoBa
MonexymasipHble 1 aTOMHbIE KPUCTAIUIMYECKHE PEIIETKH. a crp.34-39

CBolicTBa BCIICCTB C MOJICKYJISAPHBIMU U aTOMHBIMHA
KPUCTAJTIMYCCKUMU PCIICTKAMU.

Merton. Yka3anus k

10



12

Merannmuaeckas CBs3b.  MeTammmdeckas
pelIeTka U MeTaJTHIecKast

XAMHUYEeCKass  CB3b. (DU3NMYECKHE CBOWCTBA  METAJIIOB.
ATrperaTHBIE COCTOSHHSI BEIISCTB M BOJOPOJHAs  CBS3b.
TBepmoe, Xuakoe ¥ Ta3000pa3HOE COCTOSHHUS BEIIECTB.
[lepexox BemecTBa M3 OXHOTO arperaTHOr0 COCTOSHHUA B

JIpyroe.

KpuCTaJllIMIECKaA

VueOHuK
O.C.I'abpuensu

N.I".OctpoymoB
acrp.339-43

13

Uucteie BemiecTBa U cMecH. IloHSTHE O CMecH BEIECTB.
l'omorennsie u rereporeHHbie cmecu. CocraB cMmeceit:
o0beMHast XU MaccoBas [OJUM KOMIIOHEHTOB CMECH, MacCOBas
J10J1s1 IpUMECEH.

Jucnepcuple cucteMbl. [loHsiTHE 0 AuUCHEpCHOW cHCTEME.
HucniepcHas ¢aza u aucnepcuonHHas cpena. Kiaccuduxanms
JIUCNIEPCHBIX cUCTeM. [IOHSATHE O KONJIOUJHBIX CUCTEMAX.

VYuebHux
0O.C.I'abpuensa

N.I".OctpoymoB
a cTp.49-57

14

Ipopunbubie U npodeccuoHATbHO 3HAYHUMBbIE 3JIEMEHTbI
coepxkaHusi. IlomapHOCTH CBSI3M M TOJSPHOCTH MOJIEKYJIBI.
Konpencaumsa. Tekyudects. Bosronka. Kpucramnuzauws.
Cybmumanuss u  jgecyOnuMarus. AHOMamuM  (YU3HISCKHUX
CBOHCTB BoAbl. JKunmkme Kpucrayutel. MuHepainsl W TOpHBIC
MOPOABI KaK MPHUPOAHBIE CMECH. DMYNIBCHH U CYCTICH3UH.301I1
(B Tom umcne asposonu) u renu. Koarymsamus. Cunepesuc.
JladopaTtopnasi padoraNe2 [IpurotoBieHue CyCIEH3UU
kapOoHarta Kanblsi B Boje. [loiyueHne aMyabcHd MOTOPHOTO
Macyia. O3HaKOMJIEHHE CO CBOMCTBAMH JHCIIEPCHBIX CHCTEM.

Koncnekr

YcrHBIN
oTpoc
TIK1.4-OK7

YcrHbIn
oTpoc
I1IK1.4-OK7

VcTHBIN
orpoc
I1K1.4-OK7

JIIT

1.5 Boaa. PacTBopbl. DJIeKTPOIUTHYECKAS TUCCOUALIMS

12

15

Bopa. PactBopel. PactBopenue. Bonxa kak pacTBOpUTEINb.
PactBopuMocTs BemecTB. CBoiicTBa BOJABI M €€ NPHUMEHEHUE.
PactBopsl. PacTBOpuMOCTE BemecTs B Boae. MaccoBast qoms
PacTBOPEHHOIO BellecTBa. HacklleHHble, HEHACBIIICHHEIE,
MEPECHIIICHHBIE  PACTBOPBL.  3aBUCHMOCTb  PacTBOPUMOCTHU
ra3oB, JKHJAKOCTEH M TBEpPABIX BELIECTB OT pPAa3IMYHBIX
(axTopoB.

Jemonctpanumn

PacTBOpHMOCTE BEIIECTB B BOJE.

IIpakTuueckoe 3aHsTUE

[TpuroroBneHne pacTBOpa 3aJaHHOW KOHIICHTPAITUH

Y4aebHuK
0O.C.I'abpuensa

N.I".OctpoymoB
acrp.57-62

16

DNEKTPOIUTHYECKAS JIMCCOITHAITHA. DNEKTPOTUTHI H
HE3JIEKTPOUTHI. DIIEKTPOTUTHIECKAS JTUCCOITHAITHS.
MexaHU3MBI 3JIEKTPOTUTHYECKON TUCCOLMALIUU J1JI BEUIECTB C
Pa3IUYHBIMU TUIIAMH XUMHUYECKOH CBsI3U. ['UapaTUpOBaHHBIE U
HETUJPATUPOBAHHBIEC HOHBI.

JeMmoHcTpanuu

CoOupaHue ra30B METOJIOM BBITCCHCHUS BOJIBL.

YueOHHUK
0O.C.I'abpuensH,
N.I".OctpoymoBal

cTp.62-72

Bopa kak pacTBopUTelb.
PacTBOpHMOCTH BEIECTB.
HaceleHHbIe, HeHACHILICHHEIE,
MePECHILCHHBIC PACTBOPEL
3aBUCUMOCTD PACTBOPUMOCTH

ra3oB, JKHIKOCTEH 1 TBEP/BIX BEILECTB
OT pa3NINYHbIX (haKTOPOB.

MaccoBasi 105151 PaCTBOPEHHOTO
BEIIIECTBA.

DNeKTpOIUTHYECKAs AUCCOLMALIHS.
OIEKTPOIUTHI ¥ HEIJIEKTPOUTHL.
OneKTpoIuTHIeCKas

Juccouuanus. MexaHu3Mbl
JIEKTPOIUTHUECKOH TUCCOMAIINN JIIS
BEIIECTB C PA3JIMYHBIMU

THIIAMH XUMHYECKOH CBSI3H.
I'mpparupoBaHHble U
HEruipaTHpoBaHHbIe HOHbI. CTeneHb

YcerHbIN
orpoc
I1K1.4-OK7

Y4aeOHHUK
0O.C.I'abpuensn,
N.I".OctpoymoBa

VY cTHBIN
oTpoc
TIK1 .4-
OK?7

Y4eOHuk
0O.C.I'abpuensH,
N.I".OctpoymoBa

cTp.62-72

11



Wsrorosnenue rurncoBoii mos3ku. MoHUTEL

SIIEKTPOIUTHUECKOMN

17 Jlucconmanyst KHCIOT COJIEH U MIENOYeH. YVueOHuk crp.72-| nuccounanuu. CHUIbHbBIC U c1adble YcTHbI Y4eOHuk ctp.72-
JemoHCcTpanun 73 371eKTPOIUTHI. OCHOBHBIE TIOJIOKCHUS otpoc 73
PactBoperme B Bome  cepHoit  kmcioTel  CremeHB TEOpHH [IK1.4-

ANEKTPONUTHIECKOW aumcconnanyu. CuibHBIE ¥ ci1a0bIe 3JIEKTPOIIUTUYECKON TUCCOLUALIH. OK7
JNIEKTPOIIHUTHI. OcHOBHBIE TIOJIOXKEHHS TEOpHU Kucnotsl, 0CHOBaHUS U COJH KaK
NEKTPOIUTHUYECKOH nucconnanuy. KHCIIOTBI, OCHOBaHMSA H 3EKTPOJIUTHI

COJIH KaK 3JI€KTPOJIUTHL. 3| 2

JemoHcTpanun McnelTaHHe pacTBOPOB  AMEKTPOIMTOB U

HERJICKTPOJIUTOB Ha MpeaMeT IUCCOILMAalUU. 3aBHCHUMOCTb

CTETEeHU 3JIEKTPOIUTUIECKON TUCCOLMALNN YKCYCHOM KUCIOTHI

oT pa3z0aBiieHUs] pacTBopa. J[BH)KEHHE OKpalleHHBIX MOHOB B

JJIEKTPUYECKOM Tone. H  coseil  amMoHusi.  OOpasisl

KPHUCTAJUIOTHIPATOB.

18 IpopunbHble M NPOPecCHOHAIBLHO 3HAYNMBbIE JJ1eMEeHTbI Koncnekr VYcTHbIN YaeOHHuK
coep:xkaHusi. PactBopeHne kak (pU3NKO-XUMHIUECKUIT ITpoIiecc. oIpoc 0O.C.I'abpuenss,
TenmoBrie 3¢ eKTH IpH paCTBOPCHHUH. IIK1.4- N.I".OctpoymoBa
Kpucrannoruapatel. Pemenue 3ana4 Ha MaccoByIO J10JTO OK7 ctp.73-78
pacTBOpeHHOTO BemecTBa. [IpuMeHeHre BOIBI B TEXHUUECKHX 312
nensix. JKecTkocTh BO/IbI M CIIOCOOBI €€ YCTpaHEeHHSI.

MuHepainbpHble BOABL.

Jemoncrpauuu IIpurotosineHue ;kecTkoil BOJbI U yCTPaHEHHE
ee sxecTkocTH. OOpasIbl MUHEPATIBHBIX BOJI PA3IHMUYHOTO
Ha3HAYCHMUSL.

1.6 Knaccuduranust HeOPraHu4eCKUX COeIMHEHHA U UX CBOACTBA | o0 | 13

19 Kucnorel m ux cBoictBa. KHCIOTBI Kak 3JIEKTPOJIUTHI, HX YaeOHHuK Kucnots! u ux coiictBa. Kuciaorsl kak VYceTHbli YaeOHuK
KiIaccu(UKaUs 10 pPa3IMYHBIM MpH3HAKaM. XHUMHUYECKUe O.C.T'aOpuenst | SJCKTPOIHTHL, UX KIACCUPUKAIHS IO oIpoc 0O.C.I'abpuensn,
CBOMCTBa KHUCJIOT B CBET€ TEOPUU DIEKTPOJUTHUECKON H, Pa3IUYHBIM [IK1.4- N.I".OctpoymoBa
JIUCCOLIMAIIAH. 3 2 N.I".Octpoym npu3HakaM. XMMHYECKHE CBOMCTBA OK7

oBa ,cTp72-77 KHCJIOT B CBETE TCOPHH
BJIEKTPOIIUTHUECKOMN
quccorpanun. OcoOeHHOCTH

20 Oco0eHHOCTH B3aUMOJICHCTBUS KOHIICHTPHPOBAHHOW CEPHOW U YaeOHuK B3aUMO/ICHCTBHUSI KOHIIEHTPUPOBAHHOM YcTHBIH Y4aeOHHK
a30THOM KUCIOT ¢ MeTauiaMi. OCHOBHBIE CIIOCOOBI TIOTyUEHHS 0O.C.I'abpuenss, CepHOM M a30THO onpoc 0O.C.I'abpuensH,
KHCJIOTHI. 3|2 N.I".OctpoymoBa KHCIOT ¢ MeTayutaMi. OCHOBHEBIE [IK1.4- N.I'.OctpoymoBa
HemoHCcTpanun ,CTP CIOCOOBI MOTYYEHHs KUCIOTHI. OK7 cTp.72-77,
B3aumopnelicTBue a30THOM M KOHLEHTPUPOBAHHON CEpHOMU OcHoBaHus U ux cBoiicTBa. OCHOBaHUSA
KHCJIOT C METaJIaMH. KaK 3JIEKTPOJINTHI, UX KJIaCCU(PHUKALIUSL

21 OcHoBaHus U uX cBoicTBa. OCHOBAaHHUS KaK AJIEKTPOJUTHI, UX YueOHuk o pas3IMIHbIM VY cTHBIN VueOHuk
KiIaccuUKaus 10 pPa3IMYHBIM MpU3HAKaM. XHUMHUYECKUE O.C.Tabpuensn,| Npu3HaKaM. XMMUIECKUE CBOKCTBA orpoc 0O.C.I'abpuensH,
CBOWCTBA OCHOBAHMH B CBETC TCOPUH JJICKTPOIUTHYCCKON [ 3 2 N.I".OctpoymoBal OCHOBaHUH B CBETE TEOPUH 1IK1.4- N.I".OctpoymoBa
auccounauuu.  PaznoxkeHue — HEpacTBOPUMBIX B BOJE ,cTp 78-81 DIIEKTPOJIUTHIECKOH OK?7 cTp.78-81,

ocHOoBaHMU. OCHOBHBIC CIIOCOOBI MOJTYYCHUST OCHOBAHUM.

nucconuanuu. Pasnoskenue
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22 Conu u ux csoiictBa. Conu kak snekrponutel. Conu cpenHue, YueOHHUK HEPacCTBOPUMBIX B BOJIE OCHOBaHMH. OC Yuebuuk
KHWCIIbIE W OCHOBHBIE. XHWMHYECKHE CBOWMCTBAa COJIEH B CBeTe O.C.I'abpuens OCHOBHBIE CITOCOOBI T"abpuensH,
TEOpHH  JJIEKTpoNUTHUecKor  auccommanuud.  CrocoOsb 3|2 H, MOJTy9EHHUsT OCHOBaHUH. N.I".OctpoymoBa
MONy4YeHUs coeid. [maponus comei. N.I'.Octpoym Comn un ux cBoiictBa. Conn Kak cTp.82-92
JemoHCcTpanun oBa ,cTp 82-92 | snexrponutel. Conu cpenHue, KUCIbIE
OOpaTUMBII THAPOIIN3 COJIEH PA3ITMIHOTO THUIIA ¥ OCHOBHEIE.

23 Oxcusl u HX CBOMCTBA. ConeoOpazyrorie u YyeOuuk XUMHUYECKUE CBOMCTBA COJIEH B CBETE VueOHuK
HeconeoOpasytomue okcuael. OcHOBHBIE, aM(oTepHBIE W 0.C.I'adpuen TEOPUH IJIEKTPOIUTHICCKOM 0O.C.I'abpuenss,
KHUCJIOTHBIE OKCHJBL. 3aBUCHUMOCTb XapakTepa OKCHAa OT fH, aucconuanyy. Cooco0st N.I".OctpoymoBa
CTETIEHU OKHUCICHHS 00pa3yloIlero ero Meramia. XUMHUYECKUe N.I'.OcTtpoym MOJTy4EeHUs COJIEH. cTp.92-97
CBOMCTBa OKCHIOB. TToydeHne OKCUIIOB. 3|2 oBa cTp92-97 I'unponus coneil.

JleMoHcTpanuu OKcHJIbI U UX CBOMCTBA.
T'openue ¢dochopa u pacTBOpeHHE MPOAYKTA TOPEHHUS B BOJIE. ConeoOpasyrourue u
[Tomyuenue u CBOMCTBa amdoTepHOro HECOJIe00pa3yIoIIie OKCHUIBL.
ruapokcuaa. HeobpaTuMmenii rTuapom3 KapOuia KaibIus. OCHOBHBIE,
aM(pOTEpHBIC M KHUCIOTHBIC OKCHUJIBL.

24 IMpoduibHbie W NMPOPECCHOHATBHO 3HAYMMbBIE 3JIEMEHThI 3aBHCHMOCTB XapakTepa OKCH/a OT Verabii VuebHuK
cogep:kanusi. [IpaBmnma pa30aBiICHHS CEPHON  KHCIOTHL. CTCIICHU OKUCJIEHUSA oIpoc 0O.C.I'abpuenss,
Hcnonp30BaHne cepHOM KUCIOTHI B MpOMBbIIUIEHHOCTU. Enkue 00pa3yIolEero ero MeTajua. [IK1.4-OK7 | N.I'.OctpoymoBa
LIEJIOYH, UX UCIOJb30BAaHUE B MPOMBIIUIEHHOCTU. [amieHas u XMMHUYECKUE CBOWCTBA OKCUJIOB. ctp.78-92
HeTralieHas H3BeCTb, [onyuen
UX TNpUMeHeHHe B cTpoutenscTBe. [unc u JlaboparopHas
pa6oraNe3 3|2
VcnipTaHne pacTBOPOB KUCIOT HHINKATOPAMH. Otuét mo JIIT3
B3aumonelcTBUE METAIUIOB C KUCIOTaMU.

B3aumoneicTBue KUCIOT C OKCUIAMU METAJLUIOB.
BzaumopelicTBre KUCIOT C OCHOBAHUSMH.

BsanMopneiicTBie KHCIIOT € COJSIMH. anedacTp, THIICOBAHHE.
[onstue o pH pacteopa. Kucnornas, menodnas, HeUTpaabHas
cpelia pacTBOpPOB.

25 | JlaGopaTopHasi padoraNed Otuér mo JIII3 Meroanueckue
UcnpiTanue pacTBOpOB LIeNI0UENd HHAUKATOPAMH. ykazanust k JIII3.
B3aumoneiicTBue menoyei ¢ coysMu. 3auér no
Pa3znoxxeHne HepacTBOPUMBIX OCHOBAHUH. 5|1 JITI3
B3aumonelicTBue cozeil ¢ MeTajamu.

B3aumonelicTBue coneil Ipyr ¢ Apyrom.
I'npponus coneit pa3IMyHOro TUIA.
1.7 XumMnueckue peakuuu 21 | 14
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26 Knaccudukauus XUMHYECKUX peakumii. Peakuun YueOHHuK Knaccudukanus XuMHIEeCKUX pPeaKIni. Y4eOHuK
COEIMHEHNS, pasIoXKeHUs, 3aMEIEHNs, obOMeHa. O.C.TI'abpuensH,| Peakiuu coequHEHHS, PA3IOKCHHUS, 0.C.I'abpuensu,.T.
Karamutnueckne peakmuu. OOpaTuMble W HEOOpaTHUMBIC N.I".OctpoymoBal 3aMEIICHUs, OctpoymoBa cTp.98-
peakmuu.  ['OMOTeHHBIE W TCTEPOTCHHBIE  PEAKIIHH. cTp.98-116 obOmena. Katanutnueckue peakium. 116
OK30TepMUYECKHE W JHIOTEPMHUYECCKHE PEAKIUU. TerIoBOH OO6paTtuMbie 1 HEOOpPATUMBIE PEAKIIHH. YcTHBIH
3¢ PeKT XUMHUIECKIX peakiuil. TepMoXuMHUIecKre ypaBHECHNUS. I'oMoreHHBIE U TETEPOTCHHBIC PEAKIINH. ompoc.

Hemoncmpayuu: Dx3oTepmudeckue u suaorepmuueckue | [1K1.4-OK7
[TprMepbl HEOOPATUMBIX PEAKIHN, HAYIINX ¢ 00pa30BaHHEM peaxIuu.
ocajika, ra3a Wiu BOJIBL. 3121011 TemnoBoit 3¢ (heKT XUMHYSCKUX PEaKITUI.
3aBHCUMOCTh CKOPOCTH PEAKIIUU OT MPHUPOJIBI PEATHPYIOIHX TepMoXuMHYECKHIE YPABHCHUS.
BEIIICCTB. OKHUCIIUTETFHO-BOCCTAHOBUTEIILHBIC
IB3anMoieliCTBIE PACTBOPOB CEPHOM KUCIIOTHI C PACTBOPAMH peakimu. CTereHb OKUCIICHUS.
THOCYNb(aTa HATPHUS PA3TNIHON KOHIICHTPALNH U TEMIIEPATyPHI. OKHUCIUTENs U BOCCTAHOBJICHHE.
IMoteNb KUTISIIETO CIIOS. Boccranosurens u okucienue. Meron
3aBHCUMOCTH CKOPOCTH XUMHUYIECKOH PEaKInu OT IPUCYTCTBHS AJIEKTPOHHOTO OayaHca IS COCTaBICHUS
KaTaJln3aTopa Ha IIPUMEpe Pa3IoKeHUs MIEPOKCHIa BOIOPOIA C YpaBHEHHI OKHCIUTEIHHO-
MOMOIIIBIO TMOKCH/IA MapTaHIla U KaTala3bl. BOCCTAHOBHTEIIFHBIX PEAKIIHH.

27 OKHCIUTETHLHO-BOCCTAHOBUTE/IBHBIE peakuun. CTeneHb VueOHUK CKOPOCTh XUMHUYECKHUX PEAKITHH. VcrHbBIH Y4eOHHK
okucinenus. OKUCIUTENb U BOCCTaHOBIIEHUE. BoccTaHoBUTEND 312101 0O.C.I'abpuensH, [TonsTrE 0 CKOPOCTH XUMHYECKUX ompoc. O.C.T'abpuensa
1 OKHCJIeHHe. MeTo ANIeKTPOHHOTO OanaHca /I COCTaBICHUS N.I".OctpoymoBa peakuuii. 3aBUCUMOCTb I1K1.4- N.I".OctpoymoBa
ypaBHEHUH OKHCIUTEIBbHO-BOCCTAHOBUTEIIBHBIX PEAKIIUH. cTp.98-116 CKOPOCTH XUMHYECKHUX PEaKIuii OT OK?7 c1p.98-116

28 CxopocTb xumMmu4eckux peakumii. [lousatue o ckopoctu pas3nuuHbIX (haKTOPOB: IPUPOJIBI Tectupona YueOHUK
XUMHUUYECKHUX PeaKInii. 3aBUCUMOCTh CKOPOCTH XUMHUYECKUX pearupyoumx BEeIeCTB, UX HHE. 0O.C.I'abpuensu
peakuuii OT pa3nuIHbIX (GaKTOPOB: MPUPOIBI PEATUPYIOIIUX 3121011 KOHLEHTpalnu, TEMIIEpaTypsl, N.T".OctpoymoBa
BEIIECTB, MX KOHIICHTPAIINH, TEMIIEPATYPhI, TOBEPXHOCTH IMMOBEPXHOCTH COIIPUKOCHOBCHUS U cTp.98-116
COTIPUKOCHOBEHUS M UCTIOJIb30BaHMs KaTaIN3aTOPOB. HCTIOJIB30BaHUs KaTalH3aTOPOB.

29 O0paTuMOCTh XUMHYECKUX peakiuuii. OOpaTuMbIe U O06paTUMOCTb XUMHYECKHMX PEAKIIMH. YuebHuk
HEOOpaTHMBbIC PeakIni. XUMHUIECKOE PABHOBECHE U CITOCOOBI 3 1 0 1 O6patumble 1 HEOOpAaTHMBbIE PEAKLIUH. O.C.I'abpuensan,U.T.
ero cMmemieHus. Toropoe 3aueTHoe 3aHIATHE XuMuueckoe OctpoymoBa cTp.98-

paBHOBECHE H CITOCOOBI €r0 CMEIIECHUS 116
Bropoii kypc — (60 yacos.)
30 | IloBTOpPEHHE OCHOBHBIX MOMEHTOB TEOPHH 32 MEePBbIii Kypc ‘ 3 ‘ 2 ‘ 0 ‘ 1 ‘
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31 IIpopuabHbie U TnpodeccHOHATBLHO 3HAYMMBbIE 3JIeMEHThbI Koncnexr . YTl YueOHIK
cogep:kaHusi. [loHsTHe 00 d2nekTponu3e.  DIEKTPOIH3 Oco0eHHOCTH CTPOEHUS aTOMOB U onpoc  [0.C.I'abpuensu,N.T.
pacruiaBoB. DJEKTPOIHM3 PACTBOPOB.  DIIEKTPOJUTHUECKOE KpucTtauioB. ®uzndeckue CBOMCTBA I1K1.4-OK7 OcTtpoymoBa
MOy ICHIE QTFOMUHUSL. [IpaxTrdyeckoe TIpUMEHECHNE MetayuioB. Kiaccudukarus MeTaioB
AIEKTPOIH3A. lanpBaHOIUIIACTHKA. lampBaHOCTETHS. 10 Pa3IUYHBIM MTPU3HAKAM.

PaduampoBanme netHpIXx MeTaiioB. Katanms. ['omorennsie n XYUMHYECKUE CBOMCTBA METAIJIOB.
reTeporeHHble KaraiauzaTopbl. [IpomoTopsl. Kartanuruueckue DNEeKTPOXUMHUYUECKHUN Pl HATTPSHKSHUH
SITBL. Wuruburopsr. | 3 2 0 1 MeTauioB. Metamnorepmust. OOriue
[Ipou3BoACTBO amMMMaka: ChIpbe, armaparypa, Hay4HbIC CIIOCOOBI OTYYSHHSI METAJUIOB.
TIPUHITUITBL. [onsiTHe 0 MeTaJUTYpruH.
Hemoncmpayuu IIupomeramryprus, riAPOMETAILTYPrust
e Mogens 3IeKTpoIu3epa. u anekTpomerauryprus. CruiaBsl
e Mojenb 31€KTPONIU3HON BaHHBI JUIsl TOTY4EHUS YCPHBIC U IIBETHHIC.
AUTFOMUHHUSL. Hewmetammsr. OcoOeHHOCTH CTPOSHHS
Moiens KOJIOHHBI CHHTE3a aMMHaKa. aTomoB. HeMeTasmisl — npocTele

32 JlabopaTopHasi paGora NeS Oruér mo JITT3 | BEIICCTBA. 3aBHCHMOCTB 3au€r mo |Meton. YkazaHus K
Peaxuust 3amelieHnst MeaU KeNe30M B pacTBOPE METHOTO CBOCTB FaHOFeVHOB OT HX IOJIOKCHHUS B JIII3 JITI3
KyIopoca. MIEPUOTNICCKON CUCTEME.

Peakiuu, uayiue ¢ 00pa3oBaHHEM OCajKa, T'a3a WK BOJIBL. OxuciuresnbHbie

3aBUCUMOCTH CKOPOCTH B3aUMOJICHCTBUS COJISTHOM KHCIOTHI C 3 2 2 1 1 BOCCTAaHOBUTEJIBHBIC CBOMCTBA
METAJUIAMU OT UX IIPUPOBI. HEMETaAJIJIOB B 3aBUCHUMOCTH OT UX
3aBUCUMOCTH CKOPOCTH B3aUMOJICHCTBUS IIMHKA C COJISTHON TOJIOKCHHUS B pALY

KHUCJIOTOM OT €€ KOHLIEHTPAII1H. SJIEKTPOOTPULIATEIIPHOCTH.
3aBHCHMOCTB CKOPOCTH B3anMozeiicTBus okcuaa meau (I1) ¢

CEPHOM KUCIIOTOH OT TeMIepaTyphl.

1.8 | Meranabl 1 HeMeTaJLIbI 18 | 12 6 TectupoBanu| TectupoBanue
Honoowcenue memannoe 6 nepeod. cucmeme Ilonyuenue 302010l1 YaeOHUK e. [IK1.4-

33 | memannos. Cniaswvl uepHvie u ygemmovie 0O.C.I'abpuensH, OK7 IIpoGupxkw, xuM.

34 | Qusuueckue u xumuyeckue c6-6a Memalo8 3121 0| 1 [MNIOcrpoymosa Bermectsa, MeTanbi,

35 | Kopposus memannos u ee npedynpesicoenue. Jlab. PabomaNe6 30120l 1 ctp.116-126 Obpasupt pyat
«Pacnosnasanue memannogy

36 Hememannwi. Ocobennocmu cmpoenus. 3 2 0 1 VuebHuk

37 3asucumocms c80lCME 2a7102€HO8. 3| 2| 0|1 |OCTIabpuenss,

38 Cesoticmea Hememanios ux 3a6UCUMOCHb. U.I'.Octpoymosa

crp.127-140
31201
3auér no
JII3
Opranuyeckasi XHMUs 63 42| 4 |21

2.1 OcHOBHBIE IOHSITHSI OPTAHMYECKOl XMMHUHU U T€OPHUsI CTPOEHHSI 2lel1la [NonsiTre 06 opranndeckoM BeniecTse U |TectupoBann| TecToBble 3a1aHns

OPraHMYeCKHX COeAMHEeHUIT opranuudeckoit xumuu. Kpatkuii ouepk | e. I[IK1.4-

39 | llpupoonvie u uckyccmeennvie ope. Bewecmea Banenmnocme. 30200l VYuebHuK HCTOPHUH Pa3BUTHSI OPraHUIECKON OK7
Xumuy. cmpoenue amomos Crpl41-146.
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40 Teopust cmpoenus ope. Coed.A.M. Bymieposa VueOnuk[7] XUMUH. BUTAmuM3M u ero KpyIieHue.
31201
Crp.147-152 | OcoOeHHOCTH CTPOCHUS OPTaHUYECKUX
41 Knaccugpurayus opeanuueckux sewyecms. Barenmnocme. VueOnuk[6] coenuHeHuil. Kpyrosopot yriepona B Marepwuan as
Xumuy. cmpoenue amomos Jlab. PabomaNe 7 «H3eomoenenue 31201 Crp.25-354 npupoae. Teopust CTpoeHUs 3auér mo HM3TOTOBJICHUS
MoOeneti MOLeKY1» OpPraHUYECKUX COCIUHEHUN JII13 MOZEJEN MOJIEKYT
42 | Knaccugpuxayus peaxyuil 6 ope. Xumuu Vue6nuk[6] | A.M.Bytieposa. Ilpennoceuiku

CTp.l 53-156 co37aHus Teopuu cTpoeHus. OCHOBHbBIE
TI0JI0KEHHS TEOPUH CTPOCHHUS

A M.BytnepoBa. Xumuueckoe
CTPOCHHUE U CBOICTBA OPraHMYECKUX
BemectTB. [loHsTHe 00 n3oMepum.
Crnoco0bI 0TOOpakeHHsI CTPOSHHUS
MOJIEKYITBI ((POPMYITBI, MOJEIIN).
3nauenue reopun A.M.bytneposa ans
Pa3BUTHUS OPraHUIECKOW XUMHHU U
XMMHYECKHX MTPOTHO30B.

CrpoeHue aToMa yrieposa.
DeKTpOHHOE 00JIaKO U OpOUTAIIB, S- U
p-opOuTanu. DIeKTPOHHbIE

U AJIEKTPOHHO-Tpaduyeckre GopMyIibl
aToma yriepozaa B OCHOBHOM U BO30Yk-
JICHHOM cocTosiHusAx. KoBaneHnTHas
XMMHUUECKasl CBSI3b U €€ KiacCu(UKaIus
110 c1I0co0y NepeKphIBaHMs OpOUTaNIei
(o- 1 m-cBs3M). [oHsTHE
ruOpuu3anyu. Pa3nuaHble THITEI
ruOpuIu3aniy 1 GopMa aTOMHBIX
opOuTanei, B3aMMHOE OTTAJIKHBaHHE
THOPHUIHBIX OpOUTaIeH 1 NX
pacriojyio)keHHe B IPOCTPAHCTBE B
COOTBETCTBHU C MUHUMYMOM SHEPTHH.
I'eomerpust MoJIeKy BELLECTB,
00pa30BaHHBIX aTOMaMH YIieposa B
Pa3IMYHbBIX COCTOSIHUSIX

THOpUAM3AITIHI

2.2 YrjeBoabl U UX NPUPOAHbIE HCTOYHUKHU 18 | 12

43 | Anxanvr Ilpumenenue Anxkarnos Vuebuuk[2] [[lonsTue 00 yriaeBofopoaax. YCTHBIH

Crp.12-24  (OcoOeHHOCTH CTPOCHUS 0Inpoc

44 | Anxenwi I[lpumenenue ankenos VYuebuuk[2] [IpeneNbHBIX YIIE€BOAOPOAOB. AJKaHBI YCTHBIN

Crp.29-40 [Kax MpeICTaBUTENH HpeeNbHBIX| OMpoC

45 | Juenwi u kayuyxu VYuebHuk[2] [YTIICBOAOPOAOB. YcrHbIi

Crp.40-50 DIIEKTPOHHOE u IPOCTPAHCTBEHHOE| 0mpoc




46 Ankunsl ApeHvl 3|2 CTpOCHHE MOJIEKYJIBI METaHa W JPYrux| YCTHBIN
ankanoB. ['omonmornueckuit onpoc
47 Tlpupoonvie ucmoynuxu yeneeo0opooos 309 PO u HU30MepUst napaguHoOB. YcTHBIN
HopMmasnbHOe U pa3BeTBIEHHOE CTPOECHUE | OMpPOC
48 | Jlab. Paboma Ne8 «Hegmwb u npooykmsi Hegpmenepepabomruy Oruer no JITI3 yriiepoaHoi LCTIH. Homenknarypa 3auér no |O6pasibl NPOLYKTOB
3 2 QJIKAHOB | aanIJILHLIx 3aMECTUTEJIEU. JITI3 HedTenepepaboTKu
du3nveckue CBOMCTBA aJKaHOB. AJIKaHB
B TIpHPOJIE.
2.3 Kucjopoacoaep:kamue opraHn4ecKue coeTuHeHus 15 | 10
49 Cnupmpot, cnocob nonyuenus. Xum. ceoticmea I nuyepuH. 3|2 VYuebuuk[2] benzon xak npeactaBUTeNb apEHOB. YueOuuk[2]
Ipumenenue enuyepuna. Crp.76-88 PasButue npencraBneHnit Crp.76-88
50 Denon Anvoezuonvl 3|9 Vue6uuk[2] | o cTpoenun 6enzona. CoBpeMeHHbIE YcrHbIi
CTp.89-102 MpeICTaBJICHUSA 00 3JICKTPOHHOM U onpoc
51 Kapbonosuie kucnomol Yeneeooul 3|9 VYuebuuk[2] | TPOCTPAHCTBEHHOM I'munenun,
Crp.103-124 | crpoenuu 6ensona. OGpazoBanue THIPOKCHUI MEIIH,
52 Crodicrvie dupbl u sHcupul 3| o apoMaTHIecKoil m-cucteMsl. ['omomoru MIPOOUPKH, KOJIOBI,
OcH30I1a, IX HOMCHKIIATypa, 00Imas nmabopaTopHOE
53 Jlab. Paboma Ne9 «Bzaumooelicmsue enuyepuna u cuopokcuoa opmyma. Homenknatypa aust 3auér no obopynoBatue
Mmeou, pacmeopenue 6 6ode. CeoUCMEA MUHEPATLHBIX KUCIOM AU3AMCIICHHBIX IIPOU3BOIHBIX JIi3
(ykeyea)» 3| 9 OeH3oJa: OpTO-, METa-, napa-.
pacIiojoKeHHue 3aMeCTUTENeH.
Ouznyeckue
CBOMCTBA apeHOB.
2.4 A3zorcoaepaxainme opranmdeckne coequnenns. Iloaumepst 15| 10
54 | Amunwi. OcrosHvie nonamus u ceoticmea lIpumenenue anuiuna VueGuuk[6] Knaccudukanus ciuptoB 1o Tumy YcerHbii 6enKu, MpoOUpKH,
Ha OCHOBE CE0TICME 3|2 Crp.212-220 YTIEBOAOPOAHOTO paguKaa, YUCITy ompoc KOJIOBI,
THIPOKCHIIBHBIX TPYIIII U TUITYy aTOMa nmabopaTopHOe
55 Amunoxucromol. OcrhogHnble céolicmaa. 3 2 YI{€6HI/IK[6] yriaepoja, CBA3aHHOTO C FPII[pOI(CPIJ'ILHOﬁ ()60py;[()BaHne
Crp.220-226 | rpynmoii. DIEKTPOHHOE ¥ NPOCTPAHCT-
56 | Ilpumenenue amunoxucnom benxku. Cmpyxmypa u ceoticmaa. BEHHOE CTPOSHHE THPOKCHIBHOM
buonoauueckue ynxyuu benxos. 312 TpyIIsL. BiustHue cTpoeHus CIUpTOB Ha
nx (pU3NIecKre CBONCTBA.
57 Honumepul. Buononumepw -norucaxapuowt Ilnacmmaccoi. MeKMOIeKyIApHAS BOJIOPO/IHAS CB3b.
Boxokta u ux knaccudurayus 312 T'oMounoruyeckuit psizt npeaebHbIX
OJHOATOMHBIX cIUPTOB. 30Mepust 3a4éT 1mo
58 Jlab. Paboma Nel( «Ceoticmea 6enxkosy 3|2 M HOMEHKJIATypa aIKaHOJIOB, HX 00mas JI13
dbopmyna
2.5 UTorosoe 3aueTHoe 3ausatue /1.3 2 | 2
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IIpumepHbIe TeMbl pedpepaToB (10KIAA0B),
UHAMBUIYAJIbHBIX IPOCKTOB

. buotexHonOTrMs ¥ reHHas nHKeHepus — TexHosoruu X XI Beka.

. HaHoTexHONOTHS Kak NPUOPUTETHOE HAIpPABICHUE PAa3BUTHUS HAYyKU U
MIPOU3BOACTBA

B Poccuiickoit denepannu.

. CoBpeMeHHbIE METO/IbI 00€33apaKuBAHUS BOIBI.

. ANIOTpOINHS METAIIJIOB.

. Kuznb u gesarenbHocTh . 1. Meneneena.

. «Ilepuoanueckomy 3aKOHY OyJIyIliee HE TPO3UT Pa3PYIICHUEM. .. )

. Cunre3 114-ro sanementa — TpuyM@ poCcCUNUCKUX (HU3UKOB-SIEPIIUKOB.

. N3oTombl Bogopoaa.

. Hcnonb30BaHnEe paguOaKTUBHBIX U30TONIOB B TEXHUYECKUX LIENISIX.

. PEeHTreHOBCKOE M3IIyYEHHE U €T0 UCIIOJIB30BAHUE B TEXHUKE U MEULIMHE.

. [1na3ma — 4yeTBepTOE COCTOSTHUE BEIIECTBA.

. AMopdHBbIe BeecTBa B IPUPOAE, TEXHUKE, OBITY.

. OxpaHa  OKpyXawlel cpeabpl OT  XUMHYECKOTrO  3arps3HCHMUS.
KonnuectBeHHbIe

XapaKTePUCTUKU 3arPS3HEHUS OKPY KAIOIIEH CPEeIbl.

. [IpuMeHeHue TBEp0TO U razo00pa3zHoro okcuaa yriaeposaa (IV).

. 3ammTa 030HOBOTO SKPaHA OT XUMHAYECKOTO 3arps3HEHNUS.

. ['pybonucnepcHbie CcUCTEMBbI, WX KilacCHUKAIMSI W UCIOJb30BAaHUE B
npodeccro-

HaJIbHOM JI€SATEIIbHOCTH.

. KocMmernueckue remnu.

. [IprumeHeHune CyCreH3nil ¥ SMYJIbCUI B CTPOUTENLCTBE.

. Munepaibl 1 TOpHBIE TTOPOABI KAK OCHOBA JTUTOC(EPHI.

. PacTtBOpb!l BOKpyT Hac. Tursl pacTBOpOB.

. Bopa kak peareHT u cpefa il XMMUYECKOTO Ipolecca.

. Kuznb u gedarensHocth C. AppeHuyca.

. Bxnas oTe4eCTBEHHBIX YUEHBIX B Pa3BUTUE TEOPHUH JICKTPOJIUTUUECKOMN
JTUCCOLIAALIH.

. VYcTpaHeHue )KECTKOCTH BOJIbI Ha TTPOMBIIIIJICHHBIX TIPEATPUITHSX.

. CepHas KHcClIOTa — «XJ1€0 XUMUYECKON TPOMBIIILIEHHOCTH.

. Hcnonb30BaHWEe MUHEPATBHBIX KHUCIOT Ha MPEANPUATHIX Pa3IMYHOTO
podus.

. OKcHUIbI U CONU KaK CTPOUTEbHBIE MATEPUATIBI.

. Hctopus rurnca.

. [ToBapeHHast COJib KaK XUMUYECKOE ChIPhE.

. MHuoronukuii kKapOOHAT KalbIUs: B IPUPOJIE, B MPOMBIIIIIEHHOCTH, B OBITY.

. Peakiuu ropeHust Ha MPOU3BOJICTBE U B OBITY.
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. BuptyanbsHO€ MOAEIMPOBAHNE XUMHUYECKUX IIPOLIECCOB.

. DIIEKTPOJIN3 PACTBOPOB JIEKTPOJIUTOB.

. DIIEKTPOJIN3 PACIUIABOB AJIEKTPOJIUTOB.

. [IpakTueckoe MIPUMEHEHUE AIEKTPOJIN3A! paduHUpOBaHUE,
raJbBaHOIJIACTHKA,

raJbBaHOCTETHS.

. Hcropus noiaydeHus: U1 TPOU3BOICTBA AIIFOMUHUSL.

. DAEKTPOIUTUYECKOE MOTYUCHHE U paPUHUPOBAHUE MEITH.

. Kusznp u gesrensHOCTh 1. JI9BH.

. Ponp wmeTamioB B HCTOpHMH 4YeNnOBEYECKOM UuBWwIM3auuu. Mceropus
OTEYECTBEHHOU

yepHoi MeTauryprud. COBpeMEHHOE METaNypruyecKoe IpOru3BOICTBO.

. Hctopust 0TeueCTBEHHOM IBETHOM METAJUTypruu. Posb MeTaioB u CILIaBoOB
B HAyYHO-TEXHUYECKOM IIpOrpecce.

. Koppo3ust MeTasioB U criocoObl 3alUTHl OT KOPPO3UH.

. WNuepTtHbIC UM OJ1aropoIHbIE Ta3bl.

. Poxaromue coyim — rajoreHsl.

. Hcropus mBeICKOW CIIMYKH.

. HcToprisi BOSHUKHOBEHUS U Pa3BUTHSI OPTaHUYECKOU XUMHUM.

. Kuznb u nearenbHocTh A. M. ByTiepoga.

. Butanusm u ero kpax.

. Posb  OTE€UECTBEHHBIX YYEHBIX B CTAHOBJICHUW W Pa3BUTUU MHUPOBOMU
OpraHUYEeCKOMN

XUMUH.

. CoBpeMEHHBIE IPEACTABIEHUS O TEOPUU XUMUYECKOTO CTPOEHUS.

. DKOJOTUYECKHUE ACIEKThI HCTIOJIB30BAHUS YTIIEBOJOPOIHOIO CHIPBA.

. OKOHOMHUYECKHE  aCHEKThl  MEXKIYHAapOJHOTO  COTPYAHUYECTBA IO
VICIOJIB30BAHUIO

YTJIEBOJOPOJHOTO CHIPHSI.

. Hcropust OTKpBITHS U pa3pabOTKH Ta30BBIX U HE(DTIHBIX MECTOPOXKICHUN B
Pocculickon ®@enepanumu.

. XUMHSI YTIIEBOJIOPOIHOTO CBHIPBS U MOsi OyayIast mpodeccus.

. YTrneBogopoaHOE TOILIMBO, €TI0 BUABI U HA3HAYCHHUE.

. CuHTETHYECKHE KaydyKHu: UCTOPHUS, MHOTOOOpa3ue U MEPCIEKTUBHI.

. Pe3nHOTEXHNYECKOE TMPOU3BOJACTBO W €r0 POJIb B HAYYHO-TEXHUYECKOM
nporpecce.

. CBapouyHOE IMTPOU3BOJICTBO U POJIb XUMHUU YTIEBOJOPOIOB B HEM.

. Hedtp u ee TpaHCcmOpTHpOBKAa Kak OCHOBAa B3aUMOBBITOIHOTO
MEKTyHApOIHOTO

COTPYIHUYECTBA.
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3.YCJOBUS PEAJIN3AIIAU ITPOTPAMMBI YYEBHOM JUCIATLIMHBI
y4eOHO-MeToAuYecKOe M MaTepPHAIBLHO-TEXHHYECKOoe
obecrneyeHue NPOrpaMmMbl y4eOHOM THCHUIIMHBI « XMMHSI»
OcBoeHue mnporpamMmbl y4yeOHOM IUCHMIUIMHBI «XHUMMs» IpEANoyiaraeT Hajludue B
npodecCHOHATBHOM  00pa30BaTENbHON  OpraHu3alliK, pealu3ylomeld  o0pa3oBaTeIbHYIO
nmporpammy cpeaHero oomero oOpaszoBanus B mpenenax ocBoeHust OIIOIT CIIO na 0Gase
OCHOBHOTO 00111ero 00pa3oBaHus, KAOMHETAa XUMHUH ¢ J1abopaTopueil ¥ 1abOpaHTCKOW KOMHATOM,
B KOTOPOM HMEETCs BO3MOYKHOCTh OO€CIeuyuTh CBOOOAHBIM JTocTyn B VHTEpHET BO Bpems
y4eOHOT0 3aHATHS U B IIEPUOJ] BHEYUEOHOM 1EATEIbHOCTH 00yJaroIINXCS.
[Tomemienue kabruHeTa JODKHO YAOBIETBOPATH TpeOoBaHUAM CaHUTapHO-3MUAEMUOIOTHYECKUX
npasui 1 HopMaTuBOB (CaulluH 2.4.2 Ne 178-02) u ObITh OCHAIIIEHO TUTIOBBIM 000PYAOBAHUEM,
yKa3aHHBIM B HaCTOSIIMX TPeOOBAHUAX, B TOM YHCIE CHELHATU3UPOBAHHON yueOHOI Mebenbio
U CpelCTBaMH OOyUYCHHsI, JOCTATOYHBIMU JUIS BHITIOJHEHUS] TPEOOBAHUHN K YPOBHIO MOATOTOBKH
oOyJaronuxcs.
B kabunHere HOKHO OBITH MYJIBTUMEIUIHHOE 000PYA0BAaHUE, TOCPEICTBOM KOTOPOT'O YYACTHUKU
00pa30BaTEeNILHOrO Ipoliecca MOTYT HPOCMATPHUBATh BHU3YalbHYI0 HH(GOpPMALMIO IO XUMHH,
CO3/1aBaTh NMPE3CHTALUH, BUJICOMATEPHAIIBI U T. 1.
B cocraB yueOHO-METOIMYECKOTO U MaTEpPHAIbHO-TEXHUUECKOr0 OCHAILEHHUs KaOuHEeTa XUMHUU
BXOJISIT:

. MHOTO() YHKIIHOHAJIbHBIA KOMILJICKC MPETIO1aBaTels;

. HaTypaJIbHbIE  OOBEKTBI, MOJENIU, TNpUOOpl W  HAOOPBHI IS  TOCTAaHOBKHU
JIEMOHCTPAIIMOHHOTO M YYCHHUYECKOTO IKCIICPUMEHTA;

. MEYATHBIC U YKPAaHHO-3BYKOBBIC CPE/ICTBA OOYUCHHS,

. CpEeJCTBA HOBBIX MH(DOPMAIIMOHHBIX TEXHOJOTHH;

. PEaKTHUBHI;

. NIEPEYHN OCHOBHOH M JIOTIOJHUTEIBHON YUeOHO TUTepaTyphl,

. BCIIOMOTaTeIIbHOS 000PYAOBAHUE U MHCTPYKITUH;

. OubmmoTeyHbIi HOH]I.

B Oubnuoreunsli QoHA BXOAAT Y4eOHHUKM U ydeOHO-Meroauuyeckue komriekTol (YMK),
PEKOMEH/IOBaHHbIE ~ WJIM  JIONMYIIEHHbIE I  WCHOJb30BaHMA B  IPOQECCHOHATIBHBIX
00pa30BaTEeNbHBIX OPraHM3ALMUAK, PEATH3YIOIMIMX 00pa30BATENBHYIO IPOrPaMMy CpEIHEro
obmiero obOpaszoBanus B mpenenax ocBoeHuss OIIOIT CIIO wa ©6a3e OCHOBHOTO OOIIETO
o0OpazoBaHus.

bubnuoreunsiii GoHI MOXET OBITH JOMOJHEH XMMHUYECKOH SHIMKIONEIUEH, ClpaBOYHUKAMH,
KHUTAMH JIJIS] YTEHUS TI0 XUMUH.

B nporecce ocBoeHus: mporpaMMbl y4eOHOM TUCHMITIMHBI « XUMHUS» CTYIEHTHI J0JKHBI UMETh
BO3MOXKHOCTh JIOCTYMa K JJIGKTPOHHBIM YYE€OHBIM MaTepualiaM [0 XHUMHH, HMEIOUIMMCS B
cBOOOJHOM jocTyne B ceTh IHTepHeT (9JIEKTPOHHBIM KHUTAM, IPaKTUKyMaM, TECTaM,
Marepuaiam EI'D u np.).

1 IIucemo MunucrepctBa oOpa3oBanust U Hayku P® or 24.11.2011 Ne MJI-1552/03 «O6
OCHAILLIEHUH  0011e00pa30BaTeNbHBIX  YUPEKACHUM yueOHBIM U y4eOHO-TabopaTOpHBIM
000pyIOBaHUEM.

PEKOMEHAYEMAS JIUTEPATYPA
151 cTy1IeHTOB

1. Tabpuensu O. C., OctpoymoB U. I'. Xumus ans mpodeccuil W crnenuaabHOCTEH
TEXHUYECKOTO POoduiiss: yaeOHUK JJIsl CTY. YUpEeKIAEHUU cpen. mpod. oOpazoBaHus. —
M., 2014.

2. Taopuensa O.C., Ocrpoymos N.T'., CnagkoB C.A., lopodeeBa H.M. ITpakTukym: yueo.
[Tocobue mst ctya. yupexaeHuit cpea. mpod. obpazosanus. — M., 2014.

3. Taopuensn O. C., Octpoymos U. I'., Cnagkos C. A. Xumus: mocoOue JyIst IOATOTOBKH K
EI'D: yue0. mocobue /ist CTyA. yupexaeHuit cpen. npod. oopazoBanus. — M., 2014.
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['abpuensn O.C., JIsicoBa I'.I'. Xumus. TecTsl, 3a7aun U ynpakHeHus: yued. mocodue
IUTSL CTYJI. YUpeXIeHu cpe. nmpod. oOpazoBanus. — M., 2014.

Epoxun 0. M., Koanea WM. b. Xumms mns mnpodeccuii U CrenualbHOCTEH
TEXHUYECKOTO M EeCTECTBEHHO-HAyyHOro mpoduieil: ydyeOHUK Uid CTYyZ. YUYPEKIECHUMN
cpen. mpod. oopazoBanus. —M., 2014.

Epoxun 0. M. Xumus: 3amaun u ynpaxHeHUs: y4eO. mocoOue s CTyA. YUPeKISHUN
cpen. mpod. oopazoBanus. — M., 2014.

Epoxun HO.M. COOpHMK TECTOBBIX 3aJlaHMi IO XHUMHH: y4ded. MmocoOwe s CTYyI.
VYupexaenuii cpen. npod. oopazoBanus. — M., 2014,

Epoxun 10.M., KoBanera N.b. Xumus ajis npodeccuii U CieHAIbHOCTEH TEXHUIECKOTO
npoduis. DINEKTPOHHBIN yaeOHO-MeToAnYeCKHii Komruieke. — M., 2014.

CrnankoB C. A., OcrtpoymoB WN.I'., I'abpuensu O.C., JlykpsnoBa H.H. Xumms nus
npodeccuii M CHeNMaIbHOCTEH TEXHHYECKOro NPOQHIIA. DJIEKTPOHHOE MPHIIOKEHHE
(3MeKTpOHHOE yueOHOE M3JIaHue) IS CTYI. YUPEXKACHHUH cpen. mpod. oOpa3oBaHHs. —
M., 2014.

I[.]Iﬂ nmpenogaBaTeist

1.

2.

O®enepanbhbiii 3akoH 0T 29.11.2012 No 273-®@3 «0O06 obOpazoBanuu B Poccuiickoit
Denepaunun.

[Tpuka3 MunucrepctBa oOpazoBanusi U Hayku P® ot 17.05.2012 Ne 413 «O6
YTBEPAKACHUU (PeIepalIbHOTO TOCYIaPCTBEHHOIO 00pa30BaTEIbHOIO CTaHAApTa CPEAHETO
(momHOTO) 00I11IETO 00pa30BAHM Y.

[Tpuka3 MunucrepcTBa oOpasoBanusi u Hayku PD ot 29.12.2014 Ne 1645 «O BHeceHun
u3menenuit B Ilpukaz MunuctepctBa obpazoBanusi u Hayku P® ot 17.05.2012 Ne 413
“O0 ytBepkacHUH (enepaTbHOTO TOCYAAPCTBEHHOTO 0O0pa30BaTEIbHOIO CTaHAApTa
CpemHero (IMOJIHOT0) 00IIero oOpa3oBaHUs .

[Tucemo J[lemapramMeHTa TOCYZApCTBEHHOW NOJUTUKH B c(epe MOATOTOBKH paboumx
kagapoB u JAIIO MunoGpuayku Poccun ot 17.03.2015 Ne 06-259 «PexomeHnanuu 1o
OpraHM3alMy TOJY4YeHHs] CpedHero oOmiero o0pa3oBaHHsA B MpeAenax OCBOCHUS
00pa30BaTeNbHBIX MPOrpaMM CpeIHEero MpodeccHoHalbHOro o0Opa3oBaHUS Ha 0ase
OCHOBHOT0 00I11eT0 00pa30BaHusl ¢ y4eTOM TpeOOBaHUI (eiepalibHbIX TOCY1apCTBEHHBIX
00pa3oBaTeNbHBIX CTAHJAPTOB U MOJIy4aeMOM MpodecCun WK CeNUATbHOCTH CPEIHEro
npodeccuoHaIbHOTr0 00pa30BaHUS.

I'abpuensn O. C., JlpicoBa I'. I'. Xumus: kHUra mjis mpernojaBaTens: yued.-MeToJ.
nmocobue. —M., 2012.

I'abpuensn O. C. u ap. Xumusg ans npodeccuil U CrenuaTbHOCTEH TEXHUYECKOTO
npoduis (3JIEKTPOHHOE MPHUIIOKEHNUE).

HHTEpPHeT-pPecypchl

WWWwW
WWWwW
WWWwW
WWw
WWWwW
WWWwW
WWWwW
WWWwW
www

. pvg. mk. ru (omumnuazna «ITokopu BopoObeBbI TOpPBI»).

. hemi. wallst. ru (O6pa3zoBaTenbHbII CAUT JJIs NIKOJBHUKOB «XUMHUS).
. alhimikov. net (OGpa3oBaTenbHbIN CAUT AJIS IKOJIBHUKOB).

. Chem. msu. su (QnekTpoHHass OUOINOTEKA IO XUMUH ).

. enauki. ru (uHTEpHET-U3JaHueE 711 yuuTeneil «EcTecTBeHHbIE HAyKU»).
. Iseptember. ru (Merogudeckas razera «llepBoe ceHTIOps»).

. hvsh. ru (xypHan «Xumus B IIKoJe»).

. hij. ru (xypHan «XuMHS U )KU3HBY).

. chemistry-chemists. com (3JIEKTPOHHBIN KypHaT «XUMHKH U XUMUSD).
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4. KOHTPOJIb M OLIEHKA PE3YJIbTATOB OCBOEHUWS YUEBHOM

TACIATLITAHBI

Pe3yabTaThl 00yueHus
(mpeaMeTHbIE Pe3yJbTATHI)

@opMBbI U METO/IbI KOHTPOJIS
U OIIEHKH Pe3yJbTaToB
o0yueHust

B pesynbpTaTe 0CBOCHMS TUCIMILUIMHBI 00 YYArOIIHICS JOIKEH
MPOJIEMOHCTPHUPOBATH MPEJAMETHBIC PE3YJIbTAThI OCBOCHUS
y4eOHON JUCIUTUINHBI " XumMus'":

- ¢(hOpMHUPOBAHHOCTH MPEICTABICHUN O MECTE XUMUU B
COBPEMEHHOUN HAyYHOW KapTHHE MUPA; -TIOHUMAHHUE POJIHA
XUMHHU B OPMHUPOBAHUU KPYro3opa U ()yHKIIMOHATbHOU
IPaMOTHOCTH YeJIOBEKa JIJIs PEIICHUS IPAKTUICCKUX 3a]1a4;

- chopMHPOBAHHOCTH COOCTBEHHOM MO3UIUH 110 OTHOIICHUIO K
XUMUYECKON HH(DOPMAIUH, TIOJTy4aeMOr U3 pa3HbIX
HCTOYHHUKOB.

OnepaTuBHBIA KOHTPOJIb:

- B YCTHOM WJIM IMCbMEHHOMN
dopme;

- TECTUPOBaHUE

- BJIaJICHUE OCHOBOIIOJIArarolUMU XUMHUYECKUMU ITOHATHIMU,
TEOPHUAMH, 3aKOHAMH 1 3aKOHOMEPHOCTSIMH;

-YBEPEHHOE 0JIb30BaHUE XUMUYECKON TEPMHUHOJIOTUEN U
CHMBOJIUKOM;

OnepaTUBHBIN KOHTPOJIb!

- B YCTHOM WJIM IMCbMEHHOMN
hopme;

- TECTUPOBAHUE;

- IPOCMOTP U OLIEHKA OTYETOB
M0 MPAKTUYECKUM 3aHATHSIM U
nabopaTopHBIM paboTam

- BJIaJICHHE OCHOBHBIMHM METOJIaMH HAY4YHOT'O ITI03HAHUS,
UCIOJIb3yEeMbIMU B XUMHH: HAOJIOICHNE, OIIMCaHue,
U3MEPEHHE, IKCIIEPUMEHT;

- yMeHue 00pabaThiBaTh, OOBACHATH PE3YIbTATHI IPOBEAECHHBIX
OIBITOB U J€JIATh BBIBOJIBI;

- TOTOBHOCTb U CIIOCOOHOCTH MIPUMEHATh METO]IbI TO3HAHUS
IIPU PEIICHNUN TPAKTUYECKUX 3a]1a4;

OnepaTuBHBIN KOHTPOJIb!

- B YCTHOM WJIM IMCbMEHHOMN
dopme;

- TECTUPOBAHHUE;

- IPOCMOTP U OLEHKA OTYETOB
[0 IPAKTUYECKUM 3aHATHAM U
nabopaTopHbIM paboTam

c(OpPMHPOBAHHOCTb YMEHUS J1aBaTh KOJIMYECTBEHHBIE OLIEHKU U
IPOBOAMTDH PacueThl N0 XUMUYECKUM QopMysiam U
YPaBHEHUSIM;

- BJIaJICHHE MTpaBHWJIaMU TEXHUKH 0€30MaCHOCTH HpHU
UCIIOJIb30BAHUN XUMUYECKUX BELIECTB;

OnepaTHBHBII KOHTPOJIB!

- B YCTHOM WJIM IMCbMEHHOMN
dopme;

- TECTUPOBAHUE;

- IPOCMOTP U OLIEHKA OTYETOB
110 IPAKTUIECKUM 3aHSATHIM U
1a0opaTOpHBIM paboTam
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[Ipunoxenunel

MJIAHUPOBAHUE YYEBHBIX 3AHSITHII C UCHIOJIb30BAHUEM
AKTHUBHBIX 1 UHTEPAKTUBHBIX ®OPM Y METO/IOB OBYUEHUS
(B TOM YHCJIE TUCTAHIIMOHHBIX)

Koa-
AKTHBHBIC 1 HHTEPAKTHBHbIE
Tema y4yeOHOr0 3aHATHS BO JAMcTaHIIUOHHO
(¢opmbI U MeTOABI 00yUeHH S
4acoB
OO6pazoBaTenbHas
. mwiardopma Poccuiickas
1.ITonsTHE O XUMHUYECKOM .
TeXHOJOTHH, GHOTEXHONOTHH H IIpesentanus Power Point OneKTpoHHas 1IKOoJIa
HaHOTEXHOJOTHH 2 (PSLI)
Buneopomuk Pazgen 1
2. 3unauenue Ilepuognaeckoro 2
3akoHa u [leproamaeckoit IIpesenranms Power Point OO6pa3oBaTenbHas
CHUCTEMBI XUMUYECKUX miatdopma Poccuiickas
anemenToB /. . MenneneeBa Buneoponuk DNeKTpOHHAS IIKOJIa
JUISL pa3BUTUS HAyKU U NHTepakTHBHOE TECTUPOBAHUE (POLII)
MOHUMAaHUs XUMHYECKOMN Pazgen 15,22
KapTHHBI MHpa.
3. CTpoeHue BEILECTB Ipesenranus Power Point OO0pa3zoBaTenbHas
2 miatdopma Poccuiickas
Buneoponuk DIIEeKTpOHHAS IIKOJIa
(POLII)
Paznen 16
4 YucTele BELIECTBA U CMECH.. OO6pazoBaTenbHas
2 [IpesenTanms Power Point miatdopma Poccuiickas
DJNeKTpOHHAS IIKOJIa
Buneoponuk (PDILII)
Paznens.
5. IongpHOCTH CBSA3U U
MOJISIPHOCTH MOJIEKYJIBI. 2 [pesenrtanus Power Point O6pazoBaTenpHas
Konpencanus. TexyudecTb. utardopma Poccuiickas
Bosronka. Kpucrammmsanus. Buneoponuk OneKTpOHHas IIKO0JIa
CyOnumarnus 1 aecyoaumariusl. (POILII)
AHOMaTUU PU3NIESCKUX Paznen 20
CBOMCTB BOOEL. JKunkue
KpHCTauIbl. MUHeEpasl 1
TOpHBIE TIOPOBI KaK MPUPOTHBIE
cMecu. DMYJIbCUH U
CyCHeH3HU.301H (B TOM YHCIIe
aspozonn) u renu. Koaryssimst.
CuHepesuc
6. PacTBOpenue kak Qusuko- OO0pa3oBaTenbHas
XUMHYECKUHN TpoIiecc. 2 [pesenranus Power Point wiatpopma Poccuiickast
TennoBeie 3 PeKThI pu DeKTpOHHAs MIKOJIa
PacTBOpPEHUH. Buneoponuk (POLI)
Pazpnen 6,18
7.
[IpaBuna pa30aBiIcHHUS CEPHOM 2 [Ipesenranus Power Point OOpa3zoBaTenbHast
KHUCJIOTBI. Hcnons3oBanue wiatgopma Poccuiickas
cepHOU KHUCJIOTBI B Buneopomnuk DeKTpOHHAs MIKOJIa
MPOMBIIIEHHOCTH. Enkue (POII)
IIEJIOYH, WX MCHOJb30BAHHUE B WHurepaktuBHOE Paznen 13-14
IpoMBbIIITICHHOCTH. [ameHas u TECTUPOBaHUE

23




HerameHas M3BECTb,UX
MIPIMEHEHHUE B CTPOUTEIBCTBE.
['unic
8. Knmaccuduranms XuMuyecKux OO6pa3oBaTenpHast
peaKIIHiA. 2 IIpesenranms Power Point matdopma Poccuiickas
DIIeKTpOHHAS IIKOJIa
Buneoponuk (POILI)
Pazpmen 17.
O.llonsitie 00  IJACKTPOJIH3E.
DIeKTpOIn3 pacIIaBoB. 2 IIpesenranms Power Point OO6pa3zoBaTenbpHas
DIeKTpoIn3 pacTBOPOB. Buaeoypox iardopma Poccutickas
DIEKTPOIINTHIECKOE TIOTyUCHHE DIIeKTpOHHAs IIKOJIa
ATFOMUHUS. [IpakTHueckoe (POII)
MIpUMEHEHHUE 3JIEKTPOIIH3a. Pazpen 11-12
l'anpBanoOILTACTHKA.
l'anbBaHOCTET U
PadurnpoBanue I[BETHBIX
METaJJIOB
10. Kopposusi MeTasioB W €e 2 [IpesenTanus Power Point OO6pa3oBaTenbHas
OpeaynpexIcHUE. miatdopma Poccuiickas
Buneoypok, OneKTpoHHas 1IKoJIa
(POLI)
Pazgen 12.
11. Teopus cTpoeHus opr. 2 [IpesenTanms Power Point OO6pazoBaTenbHas
coen.A.M. bytiepona iatdopma Poccuiickas
Buneoponuk OneKTpoHHas IIKOoJIa
(PDIII)
12. IlpupoaHble HCTOYHUKA 2 [IpesenTanus Power Point. OO6pazoBaTenbHas
YIJIEBOJIOPOAOB Buneoypok, wiardopma Poccutickas
DIIEKTpOHHAS IIKOJIa
(POLI)
Paznen 9-10
13. Tlonumepsl. buononumepst - 2 [Ipesenranus Power Point OO6pasoBaTeybHas
noscaxapu el ITnacTmaccer. Buneoypok, mardopma Poccniickas
Bosokna u ux kiaccuukanys DJIeKTPOHHAS MIKOIA
(POL)
Pazgen 14,21

[Tpunoxenune-2

JUCT UBSMEHEHUI U JOMMOJHEHWA, BHECEHHBIX B PABOUYIO

IMPOI'PAMMY
HN3menenne Ne 1 ot I., Yr1BepxkaeHo:
Ha 3acemannu [IK OV /| qucuurmimH,
roja, npotokoa Ne
MOJIIUCH ( )
b0 CraJjo OcHoBaHue

JloGaBnens! ctp.23-24

IUTAaHUPOBAHHUE YyUeOHBIX
3aHSTHH C UCTIOIb30BaHUEM
aKTUBHBIX U UHTEPAKTUBHBIX
¢dbopM 1 MeTO10B 00yUeHHUs

(B TOM 4HcCI€e TUCTAaHIIMOHHBIX)
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