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1. IOACHUTEJIBHASA 3AIIMCKA

[Iporpamma o01meoOpa3oBaTenpHOM ydeOHoro npeamera YIIB.04 Xumus npegHazHaueHa
JUIST  W3YYCHHS XUMHH B TpodeccnoHambHbIX oOpa3oBarenbHbiXx opranumsamusx CIIO,
peanu3yrommx o00pa30BaTENbHYI0 TMPOrpaMMy CpeaHero oOmero oOpa3oBaHHMS B Ipelenax
OCBOCHHSI OCHOBHOH TpodeccroHanbHoi obpaszoBatenbHoi porpammer CITO (OITIOIT CITO) Ha
0a3e OCHOBHOTO 00IIEro 00pa30BaHUs IIPH MOJITOTOBKE CHEIMAINCTOB CPETHETO 3BEHA.

[Iporpamma pa3paborana Ha ocHoBe TpeboBanmii ®I'OC cpennero odmero oOpazoBaHwMS,
NPEIbABISEMBIX K CTPYKTYpE, COICpPXKAHUIO M pe3ylbTaTaM OCBOCHHUS Y4EOHOW IHCUUIUIMHBI
VIIB.04 Xwumwusi, B COOTBETCTBMU C PexkomMeHAamusM{ 1O OpraHU3AIMH IOJYYCHHUS CPETHEro
oOmiero oOpa3oBaHHMsi B Ipelneiax OCBOGHHUS OOpa30BaTelIbHBIX MPOrpaMM  CPETHEro
npodeccuOHaIBLHOr0 00pa3oBaHus Ha 6a3e OCHOBHOTO O0ILEro 00pa3oBaHMs C y4€TOM TpeOOBaHUI
denepanbHBIX TOCYIAPCTBEHHBIX 00Pa30BATENbHBIX CTAHAAPTOB W IMONy4aeMoOil mpodeccuu Him
CHEeUMATBHOCTH  cpeaHero  mpodeccuoHanbHoro  obpaszoBanus  (mucbMo  Jlemapramenra
TrOCY/IapCTBEHHOW MOJUTHKYU B cepe MoAroToBKH padounx kaapoB u IO MunobOpuayku Poccun
ot 17.03.2015 Ne 06-259).

Cogepxanue mporpaMmMbl yueOHnoro npeamera YIIB.04 Xumus HampaBieHO Ha TOCTHXKEHUE
CIEIYIOINX LeJel:

* (hopMupoBaHKE Y 00YYAIOIIKUXCS YMEHUS OLIEHUBATh 3HAUMMOCTh XUMUYECKOTO 3HAHUS IS
Ka)KI0ro YeJIOBEKa;

* popmupoBaHue y 00yydarouXxcsl LEJTOCTHOTO MPEACTABIECHUS O MUPE U POJIU XUMUU

B CO3JIJaHUH COBPEMEHHOM €CTECTBEHHO-HAYYHON KapTUHBI MUPA;

YMEHHSI OOBSICHITh OOBEKTHI M TPOILECCHI OKPYXKAIOMICH IEeHCTBUTEIBHOCTH: TPUPOTHOM,
COIMATILHOM, KYJIbTYPHOH, TEXHUYECKON CPEIIbI, — UCIOIB3YS JIJISl 3TOr0 XUMHUYSCKUAC 3HAHUS;

* pa3BUTHE Yy OOYYAIOIIUXCS YMEHHMH pa3nuyaTh (PaKThl U OLEHKHU, CPABHUBATH OLEHOUYHBIC
BBIBOJIbI, BUJIETh UX CBS3b C KPUTEPUSMHU OIICHOK U CBS3b KPUTEPUEB C OMPEICICHHON CHUCTEMOM
HeHHOCTeH, GOPMYTUPOBATH U OOOCHOBBIBATH COOCTBEHHYIO TTO3UITHIO;

* npuoOpeTeHrne 00yJaroIMMUCS OTBITa PAa3HOOOPAa3HOU JAeSTeNbHOCTH, TO3HAHUS

¥ CaMOITO3HAHUS; KIFOYCBBIX HABBIKOB, UMEIONINX YHHUBEPCATHHOE 3HAUCHHE IS

Pa3TUYHBIX BUIOB JIEATEIHHOCTH (HABBIKOB PEIICHUS MPOOJIeM, IPUHATHS PEIICHHH, TTONCKA,
aHam3a W 00paboTKM WHPOpPMAIUU, KOMMYHUKATUBHBIX HABBIKOB, HABBIKOB W3MEPEHUN,
COTPYAHUYECTBA, 0€30IMACHOTO OOPAIIEHUS C BEIIECTBAMH B TTOBCEIHEBHOM KU3HN).

B mporpammy BKIIOUEHO COJiep’KaHUE, HampaBlieHHOe Ha (OpPMHUpPOBAHUE Yy CTYIECHTOB
KOMIICTEHIIMI, HeoOXomuMbIX s KadecTBeHHOro ocBoeHuss OIIOIT CIIO nHa 06a3e OCHOBHOTrO
oOmiero oOpa3oBaHUs C TMOJY4YEeHHEM cpeaHero oOmiero oOpa3oBaHus; 00pa3oBaTeIbHOU
IIPOrpaMMBbI IOATOTOBKH clienuanucToB cpeasero 3seHa (IIIICC3).

[Tporpamma yuebHoro mnpemmera YIIB.04 Xwumus sBIsSeTCS OCHOBOW IS Pa3pabOTKU
pabouux mporpamMMm, B KOTOpPbIX TMpo(eccCHOHaNbHbIE O00pa3oBaTeIbHBIE OpraHU3AINH,
peanu3yrone 00pa3oBaTENbHYI0 TPOrpaMMy CpemHero ooOmero oOpa3oBaHHMs B Tpejenax
ocsoenuss OIIOII CIIO na 0a3e ocHOBHOro oOlIero oOpa3oBaHHsA, YTOUHSIOT COJAEp)KaHUE
yueOHOro Marepualia, IOCIEeI0BaTENIbHOCTh €ro HM3yueHHus, paclpeneieHue Y4eOHBbIX 4YacoB,
TeMaTUKy pedepaToB, BUIBI CAMOCTOATEIBHBIX pabOT, YyUYUTHIBAas CHEHU(PUKY TPOrpaMm
MOJTOTOBKU CIEIUAINCTOB CPEAHETO 3B€HA, OCBANBAEMOM CIIeIIMaTbHOCTH.



[IporpaMMa MOKET HCIOJIB30BATHCS JAPYTUMU MPO(HECCHOHAIBHBIMU 00pa30BaTEIbHBIMU
OpraHu3aIUsIME, PEATU3YIOIIUMU 00pa30BaTEIbHYIO IPOrPaMMy CpPEeIHEro o0IIero o0pa3oBaHus B
npenenax ocsoenust OIIOIT CITO na 6a3e ocHOoBHOTO 0011eT0 00pazoBanus (ITIICC3).

2. OBIIASA XAPAKTEPUCTUKA YYEBHOTI'O IIPEJIMETA

XuUMHS — 3TO HayKa O BEILIECTBAX, UX COCTABE U CTPOCHUH, CBOMCTBAX U IIPEBPAILCHUIX,
S3HAYCHHUU XHUMHWYCCKUX BCHICCTB, MATCPHUAIIOB M IIPOLECCCOB B HpaKTH‘ICCKOﬁ ACATCIIbHOCTH
YeJI0BEKA.

Conepxxanue oOuieoOpa3oBarenbHON ydeOHOro mnpeaMera «XuUMHs» HaIpaBiIeHO Ha
yCBOEHHE 00yUaIOIIMMUCS OCHOBHBIX IOHATHH, 3aKOHOB U TEOPUIl XUMHHU; OBJIICHUE YMEHUSAMU

HaOII0AaTh XMUMUYECKUE SIBJICHUS, NPOBOAUTh XUMHUYECKUN HKCIIEPUMEHT, NPOU3BOAUTH
pacyeTsl Ha OCHOBE XMMHUYECKUX ()OPMYIT BEIIECTB U YPABHEHUI XUMHUECKUX PEAKIIUH.

B npornecce n3yueHust XuMun y 00ydaromuxcsi pa3BUBAIOTCS MO3HABATEIbHBIC HHTEPECH U
MHTEIJUICKTYaJIbHbIE CIIOCOOHOCTH, MOTPEOHOCTH B CAaMOCTOSATEIILHOM NPUOOpETEeHUs] 3HAHUN 110
XUMHHU B COOTBETCTBHHU C BOSHUKAIOIIMMHU KU3HCHHBIMU HpO6JICMaMI/I, BOCIIMTBIBACTCA 6ep€)KHOG
OTHOIICHHS K TMPHPOJIE, TIOHUMAHUE 3I0POBOT0 00pa3a KU3HU, HEOOXOJUMOCTH MPEyPEKACHUS
SIBJICHUH, HAHOCSILUX BpeJl 3J0POBBIO U OKPYXKaIoILel cpere.

OHM 0CBaMBaIOT IPUEMBI TPAMOTHOI'0, 0€3011aCHOT0 UCIIOIb30BAHUS XUMHUECKUX BEIIECTB
U MaTepuasoB, IPUMEHSEMBIX B OBITY, CEJIbCKOM XO3sICTBE M Ha IPOU3BO/ICTBE.

[Ipu cTpyKTypHpOBaHUU coJepkKaHUs 001Ie00pa3oBaTeIbHON Y4eOHON AMCLUUIUINHBI JUIs
npoeCCHOHATBHBIX ~ 00pa30BATENbHBIX  OPraHW3alWd, pPeATH3YIOIHUX  00pa30BaTEIbHYIO
nporpaMMmy cpenaHero obOmero oOpasoBanusi B mpexaenax ocsoeHuss OIIOIT CIIO wa 6aze
OCHOBHOTO 00IIer0o 00pa30BaHUsl, YIUTHIBAJIACh OOBEKTUBHASI PEATbHOCTh — HEOOJIBIION 00bheM
4JaCoB, OTIIYHICHHBIX Ha MU3YUCHUC XMMHU U CTPEMIICHUC MAKCUMAJIbHO COOTBCTCTBOBATH HACAM
pa3BuBatoniero odydenus. IloaTomy TeopeTnyeckue BONIpPOChl MAaKCUMAIbHO CMEIIEHBl K Hayally
U3YUYEHUs TUCLUILIMHBI, C TEM YTOOBI NOCIEAYIOIUI (pakTUUECKH MaTepuall paccMaTpUBaJICs Ha
OCHOBE M3YYEHHBIX TEOPHA.

Peanuzanus AeIyKTUBHOTO MOJAXOA K M3YYEHUIO XMMUU CHOCOOCTBYET Pa3BUTHIO TAKHX
JJOIT'MYCCKUX onepaunﬁ MBIIIJICHHS, KaK aHaJlu3 WU CHHTE3, O606HIGHI/IC U KOHKpCETHU3alus,
CpaBHEHHUE U aHAJIOTHs, CUCTEMaTU3allMsl U KJIacCU(pUKaLus 1 JIp.

N3ydyenne xumMuu B NpoQecCHOHANbHBIX 00pa30BaTEeNbHBIX OPraHU3AlMSIX, PEATU3YIOLINX
00pa3oBaTeNbHYI0 MPOTpaMMy CpemHero olriero obpazoBaHusi B mpezenax ocBoeHust OIIOIT
CIIO Ha 6a3e ocHOBHOro 0O0IIero oOpa3oBaHHs, UMEET CBOM OCOOEHHOCTH B 3aBUCHUMOCTH OT
npodmis npodeccHoHANBbHOTO 00pa3oBaHUs. OJTO BBIpaXKaeTcsl B COACPKaHUU OOyueHUs,
KOJINYECTBE YaCOB, BBIJIEIIEMBIX Ha U3yUEHHE OT/IEJIbHBIX TEM MPOTrPAMMBI, TTTyOHMHE UX OCBOCHHUS
oOyyaromuMucs, oO0beMe U XapakTepe MpPaKTHUYECKHX 3aHATUH, BHUAAX BHEAYAUTOPHOM
CaMOCTOSITENIbHOM pabOThI CTYIEHTOB.

Cneumana HU3YyUYCHUA XHMHUU TIIPpHU OBJIAACHHUUN HpO(bGCCI/ISIMI/I 1 CIICNHUAJIbHOCTAMU
TEXHOJIOTUYECKOro Tpoduias oTpaxkeHa B Kaxaod Tteme pasnena «ConepkaHue y4yeOHOM
TUCIUTIIUHBDY B pyopuke «lIpodunbHpie W nmpodecCHOHAIBHO 3HAYMMBIE  DJIEMEHTHI
COZIEPIKAHUSY.

OTOT KOMIIOHEHT pealu3yercss NpU HHIAMBUIYaIbHOM CaMOCTOSATENbHOW paboTte
oOyyaromuxcs (HarmucaHuu pedepaToB, MOATOTOBKE COOOILIECHUH, 3alllUTe MMPOEKTOB), B MpoIEcce
y4eOHOM [1eATeNbHOCTH TOJ PYKOBOJACTBOM MpernojiaBaress (BBIMOJIHEHUH XUMHUYECKOTO



OKCIIEPUMEHTa —JIa0OPATOPHBIX OMNBITOB W MPAKTUYECKUX padOT, pPEHICHUU MPAKTUKO-
OpPUEHTUPOBAHHBIX PACUCTHBIX 33]1a4 U T. II.).

B mpouiecce n3ydeHus XUMHH TEOPETUIECKUE CBEICHUS JOTOIHSIOTCS IEMOHCTPAIIHSIMH,
1a00PaTOPHBIMU OIBITAMH U TPAKTHYECKUMHU 3aHATUSIMU.

3HAYUTENIBHOE MECTO OTBOJUTCS XUMHUYECKOMY OKcrepuMeHTy. OH  OTKpbIBaeT
BO3MOXXHOCTh (DOPMHUPOBATh Y OOYYAIOIIMXCS CHEIUAIbHbIE MPEIMETHbIE YMEHHs: paboTarh ¢
BELIECTBAMH, BBINOJHITh MPOCThIE XUMUYECKHE OIBITHI, YUUTh 0€30MaCHOMY M SKOJOTMYECKH
rpaMOTHOMY OOpallleHHI0 C BeleCTBaMH, MaTepuajaMH U TMpoleccaMu B OBITY U Ha
MIPOU3BO/JICTBE.

Jlnst opranu3anuy BHEAyAUTOPHON CaMOCTOSITEIbHON pabOThl CTYJEHTOB, OBJIAJIEBAIOIINX
cnenunanbHocTAMA  CIIO  texHONoruyeckoro mnpopmis mnpodeccnoHaTbHOro 00pa3oBaHus,
MIPEJICTaBJICH MPUMEPHEBIN MepeveHb pedepaToB (IOKIAI0B), UHIUBUIYATHHBIX MPOEKTOB.

B mporecce u3ydeHuss XuMUU BaXHO (GOPMHUPOBATH WH(DOPMANMOHHYIO KOMIIETCHTHOCTD
oOyuatomuxcs. IlosTromy mpu  opraHu3aluud  CaMOCTOSITENBHONM  pabOThl  HEOOXOAMMO
aKLEHTUPOBAaTh BHUMAaHHUE OOYYalOIIMXCS HA MOMCKE HH(OpPMAIMK B CPEICTBAX MaccMeaua,
WNuTtepHere, yuyeOHOW M CHENHANBHOM JIMUTEpPAType C COOTBETCTBYIOIIUM OGOpPMIICHHEM H
MIPE/ICTaBJICHUEM PE3yIbTaTOB.

Nzyuenue obmeoOpazoBaTenbHoil yueOHOoro mnpeamera YIIB.04 Xumus 3aBepiaercs
moJiBeficHHeM HUTOroB B Qopme auddepennupoBannoro 3avera (I cemectp) u B dopme
sk3amena (Il cemectp) B pamMkax MpOMEKYTOYHOW aTTECTAIMU CTYACHTOB B MPOIIECCE OCBOCHHUS
OIIOII CIIO ¢ mony4yenuem cpennero obmiero oopazosanus (IITICC3).

3. MECTO YYEBHOTI'O NIPEJIMETA B YYEBHOM IIJIAHE

VYuebnsiii mpeamer YIIB.04 Xwumus sBiseTcss y4eOHBIM TIPEAMETOM IO BBIOOPY U3
obs3arenpHONM mpenMeTHOM oOmactu  «EctectBeHHsle Haykum» OI'OC  cpemHero obmiero
oOpazoBaHus.

B mpodeccronanbHbpIx 00pa3oBaTeIbHBIX OPraHU3ALUAX, PEATU3YIOIUX 00pa30BaTENbHYIO
nporpaMMy cpesisero oomero oopazoBanus B npenenax ocsoenust OIIOIT CIIO Ha 6a3e 0CHOBHOTO
obmiero obpazoBanusi, yueOHbI mpenqmer YIIB.04 Xumus usydyaercs B 001ieoOpa3oBaTeIbHOM
ke yyeonoro OITOIT CITO Ha 6a3e 0CHOBHOTO 00IIero o0pa3oBaHMsl ¢ MOJYYEHHUEM CPEIHEro
o6rrero oopasosanus (ITTICC3).

B yuebnom mmane IIIICC3 mecto yueOHoro mpeamera YIIB.04 Xumus — B cocraBe
o011eo0pa3oBaTeabHbIX Y4YEOHBIX JUCHUIUIMH MO BBIOOpY, (opMHpyeMbIX H3 00s3aTeIbHBIX
npeameTHbeix obnacteit ®I'OC cpeagnero obmero obpazoBanus, i cnenuansHocTet CITIO
TEXHOJIOTUYECKOT0 NMpoduiIst mpohecCHoHaTbHOT0 00pa30BaHMsL.



4. PE3YJIBTATBI OCBOEHUA YYEBHOI'O IIPEJMETA

OcBoenne copepxkanusi ydeObnoro mpenmera YIIB.04 Xumusi obecrieuwBaeT TOCTHKEHUE
CTYZICHTaAMH CJICYIOIIUX PE3YyIbTaTOB:

JINYHOCTHBIX :

®4yBCTBO I'OPAOCTH U YBAXKEHUSI K HCTOPUU U TOCTHXKEHHUSIM OTEUECTBEHHOM XMMHUYECKON HAYKHU;
®XMMHUYECKU I'PaMOTHOE MOBECHUE B MPO(PECCUOHANBHOM IEATENTLHOCTH U B OBITY IPU 00paIlieHuu
C XMMHUYECKMMH BEUIECTBaMH, MaTepHajaMd M IPOLECCAMU; TOTOBHOCTb K IPOJOJKEHHIO
00pa30BaHUs W TOBBINICHUS KBATU(UKAUK B M30paHHON NpPOQPECCHOHATBHON IESTEIbHOCTH H
00BEKTUBHOE OCO3HAHUE POJIM XMMUUYECKHX KOMIIETEHLIUH B 3TOM;

eyMEHHE MHCIIOJB30BaTh JIOCTHIKCHUS COBPEMEHHOH XWMHUYECKOM M OHOJOTHMYECKOW HAayKH H
XUMHUYECKHX TEXHOJOTMH JJIsi TIOBBIIICHUS COOCTBEHHOTO WHTEIUIEKTYaJbHOTO pAa3BUTUSA B
BbIOpPaHHON MPO(ECCHOHATILHOMN AEATEIbHOCTH;

METANPEAMETHBIX

®IICIIOJB30BAHUE  PA3IMYHBIX  BUJIOB  IO3HABATENbHOW  JIEATEIBHOCTH W OCHOBHBIX
MHTEIUICKTYaJIbHBIX oOlepanuid (IOCTaHOBKM 3amayd, (OPMYJIMPOBAHUS THIIOTE3, aHaNM3a |
CHUHTE3a, CPAaBHCHUA, O606HI€HI/I$I, CUCTCMATHU3alluH, BBIABIICHUA ITPUIMHHO-CIICACTBCHHBIX CB?I3€I71,
IIOMCKa aHaJIOroB, (hOPMYJIMPOBAHMUS BBHIBOJIOB) JUISl PEILICHHS MOCTABICHHOM 3a/1a4u, IPUMEHEHHE
OCHOBHBIX METOJIOB I03HaHUs (HAOIIOAEHUS, HAYYHOTO SKCIIEPUMEHTA) JJIsl U3YUYEHUs Pa3InYHbIX
CTOPOH XHMHYECKHX OOBEKTOB W MPOLECCOB, C KOTOPHIMH BO3HUKAET HEOOXOIMMOCTh
CTaJIKUBAThCS B MPOPECCUOHAIBHOM cdepe;

®IICIIOJIb30BAaHUE PA3JIMYHBIX HMCTOYHUKOB JUJISl TIOJNYYCHHS XMMHUYECKOW WH(OpMAIMU, yMEHHE
OLICHHUTH €€ JIOCTOBEPHOCTH JUIS JOCTHIKEHUS XOPOIINX Pe3yIbTaTOB B IIPOoecCHOHABLHOM chepe;

NpeaAMETHBIX:

¢C(OPMHUPOBAHHOCTh TPEACTABICHUN O MeCTe XUMHMM U OHOJOIMM B COBPEMEHHOW Hay4HOM
KapTHUHE MUPAa;

®[IOHMMAHHUE POJIM XHUMHUM U OHONOrMHM B (OPMHUPOBAHMHU KpYrozopa M (PyHKIHMOHAIBHOM
IrPaMOTHOCTH Y€JIOBEKA JUJISl PELIEHUS IPAKTUYECKUX 3a/1ay;

®BJIa/ICHUE OCHOBOINOJAralolUMU XUMHUYECKUMU M OHOJIOIMYECKHMHU MOHSTHUSIMH, TEOPHUSIMHU,
3aKOHAMHU U 3aKOHOMEPHOCTSIMH;

®YBEPEHHOE I0JIb30BaHNE XUMUYECKOM U OMOJIOTHYECKON TEPMUHOJIOTHEN U CUMBOJIMKOM;
®BJIaJICHHE OCHOBHBIMM METOJAMH HAYYHOTO IO3HAHMs, UCIOJIb3YEeMbIMH B XUMHHU U OWOJIOTHH:
HaOJr0IeHNEM, OTTMCAaHUEM, U3MEPEHHEM, SKCTIEPUMEHTOM;

eyMeHUe 00paldaThiBaTh, 00BACHATH PE3YIbTaThl IPOBEACHHBIX ONBITOB U JI€NAaTh BHIBOJIBI;
®TOTOBHOCTB M CIIOCOOHOCTH MIPUMEHSITh METO/IbI IIO3HAHUS [IPH PEIICHUN NPAKTUUECKUX 3a]a4;
ec)OpMHpOBATH yMEHHUS JaBaTh KOJWYECTBEHHbIE OLIEHKM H MPOU3BOJUTH PpacyeThl IO
XUMHUYECKUM (hopMyJIaM U ypaBHEHUSIM;

eBJIa/IeHUE TIPaBUIIAMHU TEXHUKU O€30MMaCHOCTH MPH UCTIOIb30BAHUM XMMHUECKUX BEIIECTB;
echopMUpOBaTH COOCTBEHHYIO MO3UIIMIO 110 OTHOLIEHUIO K MH(GOpPMAIUH, MMOITYy4aeMOl U3 pa3HbIX
HCTOYHUKOB.



5. COAEP)KAHME YYEBHOI'O IIPEJJMETA
Texnonornueckuii npo¢uib npogeccnoHaIbLHOro 00pa3oBaHus

BBenenue

Hay4nble MeTOIBI MO3HAHUS BEIIECTB U XMUMHYECKHUX SBJICHHHA. PoJb 3KCIIEpUMEHTa M TEOPUH B
XUMUU. MoJenupoBaHiue XUMHUYECKHX TIPOIECCOB. 3HAYE€HHWE XHUMHH IIPU  OCBOCHHUHU
cnenuanbHocTeit CITO TexHomoruaeckoro npoduis npodeccCHoHaTbHOTO 00pa30BaHuUs.

1. O01mas 1 HeopraHu4yeckasi XuMHs

1.1. OcHosHble nonamus u 3aKOHbL XUMUU

OcHoBHbIE TOHATHUSI XUMUH. BeriectBo. AToM. Mosnekyna. XuMAYECKH 3JIEMEHT.

Amnotponus. IIpoctsie U ciokHble BelecTBa. KauecTBEHHBIN U KOJMYECTBEHHBIN COCTaB BEILECTB.
Xumuueckue 3Haku ¥ GopMyiibl. OTHOCUTENbHBIE aTOMHAsA U MOJEKyJsipHas Macchl. KonnuecTBo
BELICCTBA.

OcHoBHblE 3aKOHBI XMMHH. CTeXMOMETpHs. 3aKOH COXpPaHEHMs MAcChl BELIECTB. 3aKOH
IIOCTOSIHCTBA COCTaBa BEIIECTB MOJIEKYJISIPHON CTPYKTYpPBI. 3aKOH ABOTaJpo U CIEACTBUS U3 HETO.
PacueTHble 3a/1aun Ha HAXO0KIEHUE OTHOCUTEILHON MOJIEKYJIIPHON MACChl, ONPEIEICHHE MACCOBOU
JIOJIA XUMHUYECKHX AJIEMEHTOB B CIIOKHOM BELIECTBE.

Jlemoncmpayuu

Mopenu aToOMOB XMMHUYECKUX 3JIEMEHTOB.

Mozenu MoseKyJ IPOCTHIX U CIOXKHBIX BellecTB (1apocrepxHesble U CTioapra—Dbpurieda).
Konekuus mpocThIX U CI0KHBIX BELIECTB.

HexoTopsle BeniecTBa KOJIU4ecTBOM 1 MOJIb.

Mogenps MonsipHOTO 00bEeMa ra3os.

Annorponust pochopa, KHCIOPOAa, OJIOBA.

Ilpogpunvuvie u  npogheccuonanvHo  3HauuUMbvle  dNEMEHMbl  COOEPIHCAHUA.  AJIIOTPOIHBIE
Moaudukanuu yriaepoaa (anmas, rpaduT), Kuciaoponaa (KUCIOPOJ, 030H), oyioBa (cepoe u Oeroe
0110B0). [ToHATHE O XMMHUECKOHN TEXHOJIOTUH, OMOTEXHOJIOTUN U HAHOTEXHOJIOTHH.

1.2. Ilepuoouueckuil 3axon u Ilepuoouueckas cucmema xumudeckux snemenmos /1. M. Menoeneesa
u cmpoenue amoma

[Tepuognuecknii 3axkon JI. M. Menneneea. Otkpeitue JI. M. MenneneessiM Ilepnoanueckoro
3akoHa. [lepuonnyeckuii 3akoH B popmynuposke . V1. Menneneesa.

[Tepuonuueckast TabaMIIa XUMHUUECKUX IEMEHTOB — rpaduyeckoe 0TOOpakeHHE MePUOANYECKOrO
3akoHa. CTpyKTypa Mepruogu4ecKoi TabauIbl: Nepuosl (Majble U O0JbIINeE), TPYNIbl (TIaBHaAs U
noboyHas).

Cmpoenue amoma u Ilepuoouueckuti 3axon /{. 1. Menoeneesa. AToM — cioxkHas yactuna. Sapo
(IpOTOHBI M HEHUTPOHBI) U JIEKTPOHHAsA 00o0souka. M3oTombl. CTpoeHUE ANIEKTPOHHBIX 000JI04EK
aTOMOB 3JIEMEHTOB MaJblX MepruosoB. OCOOEHHOCTH CTPOEHHUS 3JIEKTPOHHBIX 00O0JOYEK aTOMOB
3JIEMEHTOB OOJIBIINX MEPHOAOB (IEPEXOTHBIX FTIEMEHTOB).

[Tonsitue 06 opOutansx. s-, p- u d-opOuTanu. DIEKTPOHHBIE KOHPUTYpPAIUU aTOMOB XHMHUYECKUX
JJIEMEHTOB.

CoBpemennast ¢opmynupoBka Ilepuoanueckoro 3akona. 3HaueHue Ilepmoauyeckoro 3akoHa M
Ilepnonnueckoir cucreMbl XxuMHYeckux snemMeHToB J[. M. MenpaeneeBa nns pa3BUTHS HAYKH H
MOHUMAaHUS XUMHYECKON KapTHHBI MUPA.

Jlemoncmpayuu

Paznuunsie ¢popmbl [lepuoanueckoil cuctemsl xumuyeckux snemenToB Jl. . Menzaeneesa.



JuHamudeckue TabIuUIb Uit MoAenupoBanus [leproamdeckoil CUCTEMBI.

OnexTpu3anus Tejl U UX B3aUMOJEHCTBHE.

Jlabopamopnuiii onvim

MonenupoBanue nocrpoeHus lleproanueckoil TabnMLIbI XUMUYECKUX IEMEHTOB.

Ilpogpunvuvie u npogheccuonanbHo 3HauumMvle 3aeMeHmMyvl cooepicanus. PaTnoakTUBHOCTb.
Hcnonb3oBaHue paguOaKkTUBHBIX M30TONOB B TEXHUYECKUX LENSIX. PEHTreHOBCKOE H3IydeHue U
€ro HCIOJb30BAHME B TEXHUKE U MeaulMHEe. MoJenupoBaHHE KaK METOJ IMPOTHO3HPOBAHUS
CUTyallMu Ha IPOU3BOJICTBE.

1.3. Cmpoenue sewecmsa

Honnas xumuueckass cBs3b. KaTtmonbl, mx oOpa3oBaHuMe M3 aTOMOB B pe3yibTaTre mpolecca
OKHUCJIEHHA. AHHOHBI, MX O00pa3oBaHUE M3 aTOMOB B pE3yJbTaTe MPOIECCa BOCCTAHOBJIECHUS.
MoHHas CBsA3b Kak CBA3b MEXAY KaTHOHAMU M AHHOHAMU 33 CYET JJIEKTPOCTATUYECKOIO
nputsbkenus. Knaccudukanus MOHOB: IO COCTaBy, 3HAKY 3apsijia, HATMYHUIO THAPATHON 00OIOUKH.
HNonHble kpucramumueckue pemerkd. CBOMCTBAa BEIIECTB C MOHHBIM THUIIOM KPUCTaJUIMYECKOU
PELIETKU.

KoBanentHas xumuueckas CBsi3b. MexaHuU3M OOpa3oBaHMs KOBAJCHTHOM CBsI3U (OOMEHHBIM U
JIOHOPHO-aKIENTOPHBIN). DIEKTPOOTpHUIIATETbHOCTh. KOBaNEeHTHBIE MONSIpHAS ¥ HETIOJSIPHASL CBS3H.
KpaTHocTh KOBasieHTHOH CcBsi3U. MoJieKyJIspHbIE U aTOMHbIE KpUCcTauInuecKue pemeTku. CBoicTBa
BEILECTB C MOJIEKYJISIPHBIMU M @TOMHBIMHM KPUCTAJNIMYECKUMH PELIECTKAMH.

Meramnmueckas cBsA3b. MeTaummueckass KpUCTAIIMYECKasl PEeIIeTKa U METAJUINYECKasi XUMUYECKast
CBsA3b. PU3HUECKHE CBOWCTBA METAJIIOB.

ArperaTHble COCTOSIHHSI BEIIECTB W BOJOPOAHAs CBS3b. TBepaoe, >KUAKOE M razoo0pa3Hoe
cocTtosHMs BenlecTB. llepexon BemecTBa U3 OHOrO arperaTHOrO COCTOSIHUS B APYTOE.

Bonopoanas cBsi3b.

Yuctsle BemecTBa U cMmecH. [loHsitue o cMecu BeniecTB. ['OMOreHHbIE UM TE€TEPOr€HHBIE CMECH.
CocraB cMmeceii: 00beMHasi 1 MaccoBasi J0JIM KOMIIOHEHTOB CMECH, MacCOBasi A0 IpUMECEH.
Hucnepcubie cuctembl. [loHsTHe 0 aucmepcHol cucrteMe. [lucnepcHas ¢asa W JAUCIIEPCHOHHAS
cpena. Kinaccuduxanus nucnepcHbix cuctem. [IoHATHE 0 KOJIJIOUIHBIX CHCTEMAX.

Jlemoncmpayuu

Mogenb KpUCTaNINYECKON PEIIETKH XJIOPHIA HATPUSL.

OO0pa31pl MUHEPAJIOB ¢ MOHHOW KPUCTAINTMUECKON PEeIeTKON: KalblUTa, FajuTa.

Mojenu KpUCTaJUTMYECKUX PELIETOK «CYXOro Jpaa» (Win Hona), anmasa, rpadura (WM KBapua).
[TpuGops! Ha KUJIKUX KpUCTAIUIAX.

OO0pa31bl pa3NTUYHBIX IUCIIEPCHBIX CUCTEM: SMYJIbCUH, CyCIIEH3UH, a9p030J1eii, renei u 3oei.
Koarymsanus.

Cunepesuc.

Oddext Tunnpans.

Jlabopamopnvie onvimol

[TpuroroBneHue cycrieH3nu kapooHaTa KanbLus B BOJE.

ITony4yenue sMylIbCHA MOTOPHOT'O MacJIa.

O3HaKOMJIEHHE CO CBOMCTBAMHU AUCIIEPCHBIX CUCTEM.

Ilpogunvuvie u npogpeccuonanvrno 3sHavumvle snemenmsi cooepixcanus. [lONAPHOCTb CBA3M U
noysipHOCTh MoJiekynbl. Konnmencanus. Texydects. Bo3ronka. Kpucrammszarus. CyOonumarus u
necyonumanus. AHoMalnuu (pu3nuecKkux cBOMCTB BoAbl. XKuakue kpuctamisl. MuHepasnbl U TOpHBIE
MOPO/IbI KaK MPUPOJIHbIE CMECH. DMYJIbCUH U CYCIIEH3UH.

3omu (B TOM umncie adpo3oin) u renu. Koarymsmus. Cuaepesuc.



1.4. Booa. Pacmeopul. Dnexmpoaumuieckas ouccoyuayus

Bopa. Pacteopsl. PactBopenue. Bona kak pactBopurens. PacTBOpUMOCTS BEIIECTB.

Hacebltiennbie, HeHACHIIIEHHBIE, TTEPECHIILIEHHBIE PACTBOPHI. 3aBUCUMOCTb PACTBOPUMOCTH

ra3o0B, JKUIKOCTEH U TBEP/BIX BEIIECTB OT Pa3IUYHBIX (PAKTOPOB.

MaccoBas 10J11 paCTBOPEHHOT'O BEIIECTBA.

DIIEKTPONUTHYECKAS AUCCOLMALMS. DIEKTPOJIUTHI U HEAJIEKTPOUTHL. DIIEKTPOIUTHYECKAs
aucconuanys. MexaHu3Mbl 3JIEKTPOIUTUYECKON TUCCOUMALNU ISl BEUIECTB C PAa3IMYHBIMU
TUMIAMM  XMMHUYECKOW CBsI3U. ['WapaTupoBaHHbIE W HErWAPATUPOBAHHbIE HOHBL. (CTeneHb
aNeKTponuTHyYeckoil auccormanuu. CuiabHble W cialble 3IeKTPoauThl. OCHOBHBIE MOJOKEHUS
TEOPHHU JIEKTPOJIMTHYECKON Jucconuanuu. Kuciorsl, OCHOBAHMS U COJIU KaK 3JICKTPOJIUTHI.
Jlemoncmpayuu

PacTBOpHMOCTB BELIECTB B BOJIE.

CoOupaHue ra30B METOJIOM BBITECHEHHS BOJIBI.

PactBopeHue B BOJie CEpHOM KUCIIOTHI U COJIEN aMMOHHSL.

OO6pa3ibl KPUCTAJUIOTHIPATOB.

N3roroBieHne rurcoBoi NOBS3KU.

HcnibiTanue pacTBOPOB AJEKTPOIUTOB U HEAIEKTPOIUTOB Ha MPEAMET AUCCOLIMALIIH.

3aBUCUMOCTh CTETEHU JJICKTPOJUTHYCCKON IUCCOIMAIMA YKCYCHOW KHCIIOTHI OT pa30aBieHHs
pactBopa.

JIBH>KEHME OKPALIEHHBIX HOHOB B 3JIEKTPUYECKOM TOJIE.

[IpuroToBieHnE KECTKON BOJbI U YCTPAHEHUE €€ KECTKOCTH.

HNouursl.

O06pa3upl MUHEPATbHBIX BOJ PA3TUYHOTO HA3HAYCHHUS.

Ilpakmuueckoe 3anamue

[IpuroroBneHue pacTBopa 3aJJaHHON KOHLEHTpAI1H.

Ipogunvuvie u npogheccuonanrbHo 3HauuMmvle d1emenmuvl cooepicanus. PactBopenue kak Gpusmuko-
XUMHUYecKuii rporecc. TernoBbie 3P PEeKThI MPU paCTBOPEHUU.

Kpucrannoruapatel. Penmenre 3agay Ha MacCoOBYIO JOJIFO paCTBOPEHHOIO BeniecTra. [Ipumenenune
BOJIbI B TEXHUYECKHX IeNsX. JKECTKOCTh BOJIBI M CIIOCOOBI €€ yCTpaHeHusl. MUuHepabHbIE BOJIBI.
1.5. Knaccughuxayus neopeanuueckux coeOuHeHuil u ux ceoucmaeda

Kucnoter u ux cBoiictBa. KHUCIOTBI Kak 3IEKTPOIUTHI, UX KIACCU(PUKALUA TO Pa3TuYHBIM
MpU3HaKaM. XMMUYECKHE CBOMCTBA KUCIIOT B CBETE TEOPUH JIEKTPOIUTHUECKOU

mucconuanuu. OcOOeHHOCTH B3aUMOICHCTBHUSI KOHIICHTPUPOBAHHOM CEpHON U a30THOMN

KHUCTIOT ¢ MeTaJulaMu. OCHOBHBIE CLIOCOOBI MOTYYESHHS KUCIOTHI.

OcHoBaHust U uX cBoOWCTBA. OCHOBAaHUSA KaK DJIEKTPOIHUTHI, MX KIACCH(MUKAIUSA TO Pa3TUIHBIM
Mpu3HaKaM. XMMUYECKUE CBOMCTBA OCHOBAHUI B CBETE TEOPUHU IICKTPOJIUTHUECKON TUCCOIUALIUH.
Pa3znosxeHne HepacTBOPUMBIX B BOJIE OCHOBaHMM. OCHOBHBIE CITIOCOOBI TIOJYUYE€HUSI OCHOBAHUM.
Conu u ux cBoiictBa. Conu Kak 31eKTponuThbl. Colu cpeiHNe, KUCIbIe 1 OCHOBHBIE.

XUMHYECKUE CBOWCTBA COJIEH B CBETE TEOPUH AIIEKTPOIUTHIECKON quccormanui. CrocoObl
MIOJIy4EHUS COJIEH.

I'upponus coment.

Oxcunpl 1 ux cBoiictBa. Cosneobpa3zyromiue U HecosneoOpasyromire okcuibl. OCHOBHBIE,
am(poTepHble M KHUCIOTHBIE OKCHJABI. 3aBHCHUMOCTh XapakTepa OKCHIa OT CTENEeHU OKHCICHHS
00pa3yroiero ero MeTajuia. XuMAYECKHE CBOWCTBA OKCUIOB. [lomyueHne oKkCuios.
Jlemoncmpayuu

B3anmoneiicTBre a30THOM U KOHIEHTPUPOBAHHOM CEPHOM KUCIIOT C METAJIJIaMH.
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['openue docdopa 1 pacTBOpeHHE IPOLYKTa TOPEHHUS B BOJIE.

[Tony4yenue u cBoiicTBa aM(pOTEPHOTO THIPOKCUIA.

HeoOGpatumslit ruponu3 kapOuaa KaibLus.

OO6paTtuMBblii TUAPOIU3 COJIEH PA3TUYHOTO THIIA.

10

Jlabopamophvie onvimol

HcnplTaHue pacTBOPOB KUCIOT HHAMKATOPAMHU.

B3anmoneincTBue METauIoB ¢ KUCIOTaMHU.

B3anmoneincTBue KUcioT ¢ OKCUIaMi METaJlIOB.

B3anmopnencTeue KUCIOT C OCHOBAHUSIMU.

B3anmopnencTBre KUCIIOT C COJISIMH.

HcnbiTanue pacTBOPOB LIEJIOYEH MHANKATOPAMM.

B3anmopencTere menoyen ¢ CoIsIMH.

Pa3nosxeHne HEpacTBOPUMBIX OCHOBAaHUM.

Bs3auMozeiicTBue cojiel ¢ MeTaJJIaMU.

B3aumopeiicTBue coield Ipyr ¢ Ipyrom.

['unponus conelt pa3nuyHOro THUIIA.

Ipogunvuvie u npogheccuonanvho 3mnauumvie snemenmsi cooepicanus. IlpaBuna pazOaBieHUs
CEpPHOU KUCIOTHI. Mconp30BaHue CEPHON KUCIOTHI B IPOMBIILIIIEHHOCTH.

Enxue menouyw, UX HUCHOJIb30BaHUE B IPOMBILUICHHOCTH. ['alleHas W HeramieHas H3BECTb, HX
NpUMEHEHHE B CTPOUTENLCTBE. [ UIic 1 anedacTp, THIICOBaHUE.

ITonsitue o pH pactBopa. KucnortHas, menouHasi, HEUTpaibHas cpesia pacCTBOPOB.

1.6. Xumuuecxkue peaxkyuu

Knaccugukanus XxumMuueckux peakuuid. Peakiuy coeMHeHus, pa3ioKeHus, 3aMelieHns, oOMeHa.
Kartanutnueckue peakiuu. ObparuMele 1 HEOOpaTUMBbIE PEAKLIUU.

['oMoreHHbI€ U TeTEpOreHHbIE PEAKIIMH. DK30TEPMUUYECKUE U SHAOTEPMHUUECKUE PEAKIIHH.
TennoBoii 3¢ ekt xumudeckux peakuid. TepMoXuMUYecKne ypaBHEHUSI.
OKHCIUTENbHO-BOCCTAaHOBUTEIbHBIE peakiu. CTeneHb oKkucieHus. OKUCIUTeNnb U
BOCCTaHOBJIEHHE. BoccTaHOBUTENb U OKHCIIeHHEe. MeToJ 3JIeKTPOHHOT0 OanaHca AJis COCTABIICHUS
YPaBHEHUI OKUCIIUTEIBHO-BOCCTAHOBUTENIBHBIX PEAKIIUH.

CkopocTh xumMudeckux peakuui. lloHATHE O CKOPOCTM XMMHYECKHMX peakLuid. 3aBHUCHUMOCThb
CKOPOCTH XUMHYECKUX PEAKIIUN OT Pa3IMUHBIX (PAKTOPOB: MPUPOABI pearupyromux

BEUIECTB, UX KOHIIEHTpAlMM, TEMIIEPaTyphl, NOBEPXHOCTH CONPUKOCHOBEHMSI M HCIOJIb30BAaHUA
KaTaJIu3aTOpOB.

OOpatumMocTh XUMHYECKMX peakuuil. OOpaTumble U HEOOpaTHMble peaklud. XHUMHUYECKOoe
pPaBHOBECHE U CIIOCOOBI €T0 CMEILEHUS.

Jlemoncmpayuu

[Tprmepsl HEOOpPATUMBIX peaklUid, HAYIIHUX C 00pa30BaHUEM OCAJIKa, Ta3a UIIN BOJBI.

3aBUCHUMOCTb CKOPOCTH pEAKLUU OT IPUPOJIbI PEarPYIOIINX BEIIECTB.

B3aumMopeiicTBie pacTBOpPOB CEpHON KHCIOTHI C pacTBOpaMU THOCYJb(ara HATpUs pazIMuHON
KOHLEHTPALUU 1 TEMIIEPATYPHI.

Mopnenp KUISALIETo CIosl.

3aBUCHUMOCTh CKOPOCTHM XHMHYECKOM peakuuu OT TMPUCYTCTBHUS KaTaliu3aropa Ha IpUMeEpe
pa3I0XKeHHs MepOKCUAa BOAOPOa C MOMOIIBIO JUOKCHIa MapraHiia U Karaja3bl.

Mogens anekTpoausepa.

Monenb 37eKTpOAU3HON BaHHBI JUISl TOTYYEHUS aTFOMUHUS.
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Mopnenb KOJIOHHBI CUHTE3a aMMHUaKa.

Jlabopamophvie onvimoi

Peakuus 3amenieHnss Meau ene30oM B pacTBOPE METHOTO KyIopoca.

Peakuuu, naymue ¢ o0pazoBaHueM OCaJlKa, ra3a W BOJIBL.

3aBUCUMOCTBh CKOPOCTH B3aUMOJEHCTBHUSA COISTHOM KUCIIOTHI C METAJJIAMHU OT UX PUPOBL.
3aBUCUMOCTbh CKOPOCTH B3aMMOJEHCTBUS LIMHKA C COJISTHOM KHUCIOTON OT €€ KOHLICHTPALUH.
3aBHCUMOCTB CKOPOCTH B3auMoieiicTBus okcuaa menu (II) ¢ cepHol KUCIIOTO# OT TeMIiepaTyphl.
Ilpogpunvusie u npogheccuonanvHo 3nauumvle 21emenmol cooepoicanus. Ilonarue o0 3neKkTpoause.
DJIEKTPOIN3 PACIUIABOB. DJIEKTPOJIU3 PACTBOPOB. DIEKTPOIUTUUECKOE

noJjiyueHue anmoMuHus. [IpakTuueckoe npuMeHeHue 3eKTpoan3a. ['aapBaHoIIacTHKA.
['anpBanocrerus. PaduHrpoBanre BETHBIX METAILJIOB.

Karamu3. I'omoreHHble U reTeporeHHsle Karajus3aTopbl. IIpomotopel. Karanutudeckue subl.
HNHTHOUTOpHI.

[Ipon3BOACTBO aMMUaKa: CbIpbE, anmnaparypa, Hay4yHble IPUHLIUIIBL.

1.7. Memannvl u nememanol

Metamnbl. OcoOEHHOCTH CTPOEHHS aTOMOB M KpucTawioB. Du3nueckue CBOICTBA METaJIOB.
Knaccudukanus MeTauioB IO pa3iIMYHBIM TMpU3HAKaM. XUMHYECKHE CBOWCTBA METAUIOB.
DNEKTPOXUMHUYCCKHIA Pl HANpsDKEHUH MeTauioB. Metammiorepmusi. O0mue criocoObl moydeHust
metayioB.  llonarue o  merammypruu.  [lupomeramnyprusi,  HAPOMETALUIypruss U
anexkTpometauryprusi. CriiaBbl YepHBIE U IIBETHBIE.

Hewmeramnel. OcoOeHHocTH cTpoeHusi aToMoB. Hemeramuibl — mpocThlie BeliecTBa. 3aBUCUMOCTD
CBOMCTB TaJIOTEHOB OT HX I[IOJOXKEHUS B IepuoAndeckol cucreme. OKHUCIHUTENbHbIE W
BOCCTAHOBUTEJbHBIE CBOMCTBA HEMETA/NIOB B 3aBUCUMOCTH OT MX TIOJIOKEHUS B PALY
3JIEKTPOOTPULATETBHOCTH.

Jlemoncmpayuu

Komnexknus metamios.

B3aumoneiicTBue MeTajioB ¢ HEMeTaulaMu (Kese3a, [IMHKAa U allOMUHUS C CEpOH, aJlOMUHUS C
H0JI0M, CYpbMBI C XJIOPOM, TOPEHUE KeJe3a B XJIOpe).

I'openue meTtauios.

ATIOMUHOTEPMUSL.

Komnexknuss HemeramioB. I'openue HemertayioB (cepel, (ocdopa, yrias). BeitecHeHne MeHee
AKTUBHBIX aJIOTEHOB U3 PACTBOPOB UX COJIeH 0ojiee akTUBHBIMH TraJIOT€HAMHU.

Mogenb NpOMBIIUIEHHON YCTaHOBKH ISl ITPOM3BOJICTBA CEPHOM KHUCIOTHL. Monenps meuum ams
o0xxura u3BecTHsAKa. Koyulekuuu mpoayKIMi CHIIMKAaTHOW MpPOMBIIIJIEHHOCTH (cTekna, (apdopa,
¢asiHCa, IeMEHTa pa3InYHbIX MApOK U Ip.).

Jlabopamopnvie onvimol

3akaska 1 OTIYCK CTaJH.

O3HakoOMJIEHUE CO CTPYKTYpaMHU CEPOTo M OEJIOT0 YyTryHa.

PacnosnaBanue pyn xenesa.

Ipaxmuueckue 3anamus

[Tonydyenue, cobupanue u pacro3HaBaHHUE Ta30B.

Pemenne skcriepuMeHTANBHBIX 3aa4.

IIpogunvnvie u npogeccuonanvno 3sHauumvie 21emenmsl cooepxcanus. Kopposzus MeTayios:
XUMHUYECKAsl U AJIEKTPOXUMUYECKas. 3aBUCUMOCTb CKOPOCTU KOPPO3UH

OT YCJIOBHH OKpyxatomen cpeasl. Kiaccupukamuss KOppo3ud METaUIOB 10  Pa3IuYHBIM
npusHakaM. CriocoOb!I 3alIUThl METAJIIOB OT KOPPO3HH.
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IIpou3BOACTBO YyTr'yHa U CTaJIH.

[Tony4yenne HeMeTaIIOB (PPAKIIMOHHON MEPETOHKO KUAKOTO BO3/1yXa U AJIEKTPOIH30M

PacTBOPOB WJIM PACILIABOB AJEKTPOIUTOB.

CunukartHasi IpOMBIIUIEHHOCTh. [Ipon3BOACTBO CEPHOM KUCIIOTHI.

2. Opranuyeckas XuMust

2.1. OcHogHble NoOHAMUS OP2AHUYECKOU XUMUU U MEOPUS CMPOEHUS]

Op2aHU4ecKUux coeOUuHeHull

[Ipeamer oprannueckoil xumuu. [IpupojHbIE, UCKYCCTBEHHBIE W CHHTETUYECKHUE OPraHUYECKHE
BelecTBa. CpaBHEHUE OPraHMYECKUX BEUIECTB C HEOPraHUYECKUMH.

BasnentHOCTB. XMMHYECKOE CTpPOEHHME KaK IOPSAOK COEJUHEHUs aTOMOB B MOJIEKYJBI 110
BAJICHTHOCTH.

Teopus crpoeHust opraHudeckux coenuuennii A. M. bytiepoBa. OCHOBHbIE TTOJIOKEHUS

TEOPHH XMMHUYECKOT0 cTpoeHus. Vi3omepus u nzomepsl. XuMuieckue (GopMysibl U MOETH MOJICKYJI
B OPraHUYECKON XUMUHU.

Knaccudukanus opranudeckux pemiecTB. Knmaccudukainus BElIECTB MO CTPOSHHUIO YIIIEPOIHOIO
CKeJleTa W HANMMYUI0 (QYHKIMOHANBHBIX Tpymil. ['omonoru u romosorusi. Hauana HOMEHKIATypbI
IUPAC.

Knaccugukanus peaknmié B OpraHMYecKOd XuUMHH. Peakumu mnpucoenuHeHHs (TUAPUPOBAHHUSA,
rajoreHupoOBaHus, TUAPOrajJIoOreHUPOBAHUS, TUApPATALAN). Peakiun OTUIETIJIEHUS
(eruzpupoBaHus, 1€rUAPOraIOreHUPOBaHMS, JeTuapaTanun). Peakiuu 3ameneHus.

Peakunn n3omepusanum.

Jlemoncmpayuu

Mopaenu MoseKyJ1 TOMOJIOTOB U U30MEPOB OPraHUYECKUX COECIMHEHUM.

KauectBeHHoe OOHapyXeHHE YIriepoja, BOJOpOJa M XJIOpa B MOJEKyJaX OpPraHHYECKUX
COEeIMHEHUI.

Jlabopamopuwiii onvim

N3rorosiieHne Moaeneil MOJIEKyJI OpraHUYeCKUX BEILIECTB.

IIpogunvnvie u npogheccuonanvno snauumovie 2nemenmuvl cooepowcanus. llonarue o cydcrpate u
pearenTe. Peakium OKHUCIIEHHS W BOCCTAHOBJIGHHMS OpraHudeckux BemiecTB. CpaBHEHHE
KIacCU(UKALUU COCTUHEHUN M KiacCU(PUKAIMKM peakluii B HEOPraHUYECKOW W OpraHHYecKoin
XUMUH.

2.2. Yene6o0opoowi u ux npupoonvle ucmo4HuKu

AnkaHbl. AJKaHbI: TOMOJOTMYECKUU psAl, MU30MEPHUS M HOMEHKJIATypa aJKaHOB. XUMHUYECKHE
CBOICTBa ankaHOB (MeTaHa, 93TaHAa): TOPEHHEe, 3aMelleHHe, paszloKeHue, ACTUAPUPOBAHUE.
[IpMeHeHre aJKaHOB HAa OCHOBE CBOMCTB. AJIKEHBI. DTHJIEH, €r0 MoJyueHue (JAeruapupoBaHueM
JTaHa, JeMoJIMMepHu3anueil mnonusTwieHa). ['omonoruueckuid psan, H30MepHsi, HOMEHKIATypa
AJKEHOB. XHUMHUYECKHE

CBOMCTBA 3TUJICHA: TOPEHHE, KAYECTBEHHBIE peakinu (00eciBeUnBaHEe OPOMHOM BOJBI M pacTBOpA
NepMaHraHara Kaiaus), Tuaparanus, noaumepusauus. [[puMeHenne sTuaeHa Ha OCHOBE CBOMCTB.
Huenbl u kayuyku. IloHsSiTHE O NOHMEHAX Kak YIJIEBOAOPOJAX C JBYMsS JIBOMHBIMHU CBSI3SIMH.
ConpsikeHHbIE JHEHBl. XHUMHUYECKHME CBOWCTBa OyramueHa-1,3 u wu3ompeHa: oOeciBeUMBaHUE
OpOoMHOI BOABI M MOTMMEPHU3alvs B Kaydyku. HaTypanbHbIN U CHHTETHUECKHUE Kaydyku. Pe3uHa.
AnkuHbL. AnieTuneH. XMMUYECKHUE CBOMCTBA alleTHIICHA: TOPEHHE, 00ECIIBEUHBAHNE

OpOMHOHM BOJBI, TMPUCOCTWHEHUN XJIOPOBOJOPOJAA M Tuapatanus. llpuMmeHeHue areTwieHa Ha
OCHOBE CBOMCTB. MexXKaccoBasi U30Mepusl C aNKaJUEHAMU.
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Apenbl.  benzon. Xumuyeckue cBoiicTBa  O€H305a: TOpEHHE, PpEaKIUd  3aMEeLICHHUs
(ramoreHupoBaHue, HUTpoBaHue). [IpuMenenne 6eH301a Ha OCHOBE CBOWCTB.

IIpupoaHble HMCTOYHUKH YIJI€BOAOPONOB. IIpuponHbIii ra3: cocraB, NPUMEHEHHE B KadeCTBE
TOILIUBA.

Hedts. CoctaB u nepepadborka HedTu. [leperonka nedru. HedrenpomykTer.

Jlemoncmpayuu

['openue MeTaHa, TUICHA, alleTUIICHA.

OTHolIeHNe MeTaHa, STHIEHa, alleTUIeHa U OEH30J1a K pacTBOpaM IlepMaHraHata Kajaus 1 OpoMHON
BOJIC.

[TonydyeHue »THUIeHAa peakuMed AeTHIpaTalii STaHONa, aleTWIeHa — THIPOIU30M KapOuaa
KaJIbLUS.

Pa3znosxeHne kaydyka IIpy Harp€BaHUM, UCIIBITAHUE IIPOJYKTOB PA3JI0KEHUS HA HEIIPEIEIbHOCTD.
Komnekuust o6pazno HepTu U HedrenpoaykToB. Komneknus «KamMeHHBIH Yroiab W TPOAYKIUS
KOKCOXMMHYECKOTO IPOU3BOACTBAY.

Jlabopamophuie onvimol

O3HakoMIIeHHE ¢ KOJUIEKLIMeH 00pa3loB He()TH U IPOJYKTOB €€ nepepaboTKH.

O3HakoMJIEHHE C KOJUIEKLIMEeH KaydyKoB U 0Opa3liaMy U3Jeuil U3 pe3uHsbl.

Ilpogpunvuvie u npogeccuonanrvno 3unauumvie dnemenmsl cooepicanus. Ilpasuno B. B.
MapkoBuukoBa. Knaccudukanust 1 HazHaueHne kaydykoB. Kiaccudukanus n Ha3HAYeHUE PE3UH.
Bynkann3zanus kayyyka.

[Tony4yenue aneTwieHa MHUPOJIM30M METaHAa M KapOHIHBIM criocoOoM. Peakius monmmepu3anuu
BUHWIXJIopUAa. [lonuBuHMIXIIOpUA U ero npuMeHeHue. Tpumepu3sanus aneTuieHa B 6eH307.
[Tonsatue o0 »skcTpakumu. BoccraHoBieHune HUTpoOeH30ja B aHWIMH. ['OMOJOrMYecKuil psin
apeHoB. Tonyon. Hurposanue Tosryona. Tporui.

OcCHOBHBIE HalpaBJIeHUs IPOMBIIUIEHHON NIepepadOTKU NPUPOAHOTO rasa.

[TomryTHBIN HEPTSIHOI ra3, ero nepepadoTKa.

[Tpomecchl MPOMBINUICHHOW TepepaboTKu HepTH: KpeKHHTr, pudopMuHr. OKTAaHOBOE YHCIIO
OEH3MHOB U LIETAHOBOE YHUCIIO JU3EIBHOIO TOILIMBA.

Kokcoxnmuueckoe Mpou3BOACTBO U €r0 MPOLYKIUS.

2.3. Kucnopoocoodeparcawue opeanuieckue coeOuHeHus

Cruptel. IlonydyeHune staHona Opo’keHHMEM TIJIIOKO3bl M TUApaTanued sTuieHa. ['MapokcuiibHas
rpymnmna kKak ¢yHKunoHanbHas. [ToHATHE 0 mpenenbHbIX OJHOATOMHBIX CIIUPTaX.

XUMHUYECKHEe CBOMCTBA 3TaHOJA: B3aUMOJIEWCTBUE C HAaTpUEM, 00pa30BaHHE MPOCTHIX M CIOXKHBIX
3(pUpOB, OKUCIIEHHE B albJerua. [[puMeHeHne 3TaHoIa Ha OCHOBE CBOMCTB.

AJKOronM3M, ero MocyieACTBUs JIIsl OpraHu3Ma YeJloBeKa U IMpeaylpexIeHuE.

['muuepuH Kak MpeICcTaBUTENb MHOIOATOMHBIX — cnupToB. KauecTBeHHass peakuusi Ha
MHOr0oaToMHbI€ cnupThl. [I[puMeHeHue riunepuHa.

®enon. Pusznueckne U XUMUYECKHE CBOMCTBA (eHosa. B3auMHoe BiIusSHME aTOMOB B MOJIEKYJIE
(deHona: B3aMMOEHCTBHE C TMJIPOKCUAOM HATpHsl U a30THOM KucioToil. Ilpumenenue ¢geHona Ha
OCHOBE CBOMCTB.

Anbnerunst. [Tonstue o0 anpaerunax. AnpaeruaHas rpymnmna kak GyHKIHOHAIbHAS.

@opMabIErUl U €ro CBOWCTBA: OKHCIEHHUE B COOTBETCTBYIOIIYIO KHCJIOTY, BOCCTAHOBJIEHHE B
COOTBETCTBYIOIIMI crupT. [lomydeHne anbaernioB OKHUCIEHHEM COOTBETCTBYIOIIMX CIHPTOB.
[Tpumenenue popmMaibaeruaa Ha OCHOBE €ro CBONCTB.

Kap6onoBeie kucnorel. [lonstue o kapOOHOBBIX Kuciotax. KapOokcuibHas rpynmna Kak
¢byHkoHanbHas. ['oMonornueckuil psajx MNpeAeNbHbIX OJHOOCHOBHBIX KAapOOHOBBIX KHCIIOT.
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[Tony4yenne KapOOHOBBIX KHUCIOT OKHCICHHEM albJETHAOB. XHMHUYECKHE CBOMCTBA YKCYCHOU
KHUCTIOTHI: O0IIMEe CBOWCTBA C MUHEPATbHBIMU KUCIOTaMU H peakius stepudukarmu. [Ipumenenue
YKCYCHOM KHMCJIOTBI HA OCHOBE CBOMCTB. BhICIINE KMPHBIEC KUCIIOTHI HA IIPUMEPE NAIbMUTUHOBON U
CTE€apUHOBOM.

Cnoxuble 3¢upbl U xupbl. [lonydenue cnoxxHbiXx 3QupoB peakiuueil strepuduxanmuu. CroxHbE
3¢upsl B pupoe, ux 3HadeHue. [IpumeHeHne cia0KHbIX 3PUPOB HA OCHOBE CBOMCTB.

Kupsl kak croxubie 3¢upbl. Knaccubukanus xupoB. XUMHUECKHE CBOMCTBA KUPOB: THUIPOIHU3 U
TUAPUPOBAHUE KUJIKUX >KUPOB. [I[puMeHeHne )KupoB Ha OCHOBE CBOMCTB. MbLia.

VYrneBoabl. YTiieBoAbl, UX KilaccuuKaius: MoOHocaxapubl (TIOKo03a, (PYKTO3a), Iucaxapuibl
(caxapo3a) u mojucaxapuibl (Kpaxmall U LeII0JI03a).

['moko3a — BEIMIECTBO C JABOWCTBEHHON (YHKIIMEH — ambIACTUIOCIUPT. XUMUYECKHUE CBOMCTBA
TJIFOKO3BI: OKUCJIEHUE B TJIFOKOHOBYIO KHCIIOTY, BOCCTAaHOBIIEHHE B COPOUT, CIIUPTOBOE OpPOKEHHE.
[TprMeHeHue TTII0KO3bl HA OCHOBE CBOMCTB.

3HaueHue YIJIEBOJAOB B JKUBOM MpHUpOAe U KHU3HU denoBeka. lloHATne o0 peakuusax
MOJIMKOHACHCALIUU U TUPOIIN3a HA IPUMEpE B3aUMOINPEBPAIICHUN: TIIF0KO03a <> MOJUCcCaxapHl.
Jlemoncmpayuu

OkucieHye cnupra B ajabAeTU/I.

KauecTBeHHbIE peaklIM HA MHOTOATOMHBIE CIIUPTBHI.

PacTBOopuMocCTh (peHona B Boje mpu 0OBIYHON TeMIlepaType U HarpeBaHUH.

KauecTBeHHbIE peakiiy Ha (hEHOJI.

Peakuus cepeOpsiHOro 3epkaiia ajnbAerui0B U IIIKO3bI.

OxkucneHue aabAEeTUAOB U TIIOKO3bI B KUCIOTY ¢ nomoisio ruapokcuaa meau (II). KauectBennas
peakius Ha kpaxmain. Komnekuus 3(pupHbIX Macen.

Jlabopamopnvie onvimol

PacTBopenue riouneprHa B Bojie U B3auMoeiicteue ¢ ruapokcuaom meau (II).

CBoiicTBa YKCYCHOU KHUCJIOTHI, OOIIHME CO CBOMCTBAMU MUHEPATBHBIX KUCIIOT.

Jloka3aTenbCcTBO HEMPEAEIbHOT0 XapaKTepa JKHUIKOr0 KHUPa.

B3aumoneiicTBue riaoKo3bl U caxaposbl ¢ ruapokcuaoM meau (I1).

KauecTtBeHHast peakiuys Ha KpaxMad.

Ilpogpunvuvie u npogheccuonanrbHo 3HayuMvle 1eMeHmvl cooepicanus. MeTUIoBbI CIUPT U €ro
MCII0JIb30BaHUE B KAYECTBE XUMUYECKOIO ChIpbs. TOKCMYHOCTH MeTaHOJa

U MpaBWJla TEXHUKHU 0€30MacHOCTH NMpH paboTe ¢ HUM. DTUIICHIJIMKOJb U €r0 PUMEHEHHE.
TOKCHYHOCTD STUJICHIJIMKOJS U IPaBUiIa TEXHUKU 0€30MacCHOCTH MU paboTe ¢ HUM.

[Tony4yenue ¢peHona u3 NPoIyKTOB KOKCOXMMHYECKOTO IPOU3BOJICTBA U U3 OeH30J1a.
[MonmukonaeHcamus hopmanbaeruaa ¢ peHosom B GeHoI0PpOpMaTbIETHIHYIO CMOTY.
Aueranbnerun. [lonsiTe o KeToHax Ha npuMmepe aneroHa. IlpuMeHeHue aneToHa B TEXHHUKE U
MPOMBIIIIIEHHOCTH.

MHoroo6pa3ue KapOOHOBBIX KHCJIOT (IIaBEJIEBOM KHUCIOTHl KaK JIBYXOCHOBHOW, aKpPHUJIOBOM
KHUCITIOTHI KaK HEMpPeaeIbHOM, OEH30MHON KUCTIOThHI KaK apOMaTHYeCKOM ).

[TnenkooOpasyromue macia. 3aMeHa KUPOB B TEXHHUKE HEMUILEBBIM ChipbeM. CHHTETHYECKHE
MOIOIIIME CPEJICTBA.

MonoyHokuciaoe OpoxkeHue TIIoKo3bl. KucioMmonounsle mnpoaykTsl. CHIIOCOBaHHE KOPMOB.
HutpoBanue nemntono3sl. [InpokcuinuH.

2.4. A3omcooepacawue opeanuueckue coeounenus. Ilonumepni

Awmwunbl. [lonatue 06 amuHax. AnudaTudecKkue aMHUHBI, WX KIacCH(UKAIMA WU HOMEHKIATypa.
AHUWJIMH KaK oprannyeckoe ocHoBaHue. [lomyuenue anuinHa u3 HUTpoOEH301a.
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IIpuMeHeHre aHUIIMHA HA OCHOBE CBOWCTB.

AMUHOKHCIOTHI. AMHUHOKHCIIOTHI Kak aM(oTepHbIe TU(PYHKINOHATIbHBIE OPraHUYECKHE
coeuHEHUs. XUMUYECKUE CBOMCTBA aMHUHOKHUCIIOT: B3aUMOJEHUCTBUE C IIE€JI0YaMH, KHCIOTAMU U
JpYyT ¢ Apyrom (peakuus noaukosaeHcauun). [lentuaHas cBsS3b U NOJUIEITHIBI.

[IpumMeHeHre aMUHOKHCIIOT Ha OCHOBE CBOMCTB.

benku. [lepBuunasi, BTOpUUHas, TPETUYHAS CTPYKTYPbI O€TKOB. XMMHUECKHE CBONCTBA

OeNIKOB: rOpeHue, JeHaTypalus, TUAPOIU3, IIBETHbIE peakinu. buonornueckue GyHKIIUN OEIKOB.
[Tonumepsl. benku u nonucaxapupl Kak OMOMOTUMEPHI.

[Tnactmaccel. [Tomydyenne NoauMepoB peakiuei MoIuMepr3aluu U MOJTUKOHICHCAIIUH.
TepMorulacTu4HbIE U TEPMOPEAKTUBHBIE I1acTMacchl. [IpencraBurenu niacrmace.

Bonokna, nx kmaccudukanus. IlomydeHue BoIOKOH. OTAENbHBIE TPEICTABUTENN XUMHYECKHX
BOJIOKOH.

Jlemoncmpayuu

B3auMozeiicTBue aMMHaKka U aHWIMHA C COJISTHOM KUCIOTOM.

Peakius anunuHa ¢ 6poMHOM BOJIOH.

JlokazaTenbcTBO HAMMYKS (PYHKIIMOHAIBHBIX TPYII B pACTBOPAX aMUHOKHUCIIOT.

PactBopeHnue u ocaxaeHnue 6eIKoB.

[{BeTHBIE peakuu OEIKOB.

I'openue nTuybero nepa v WEpCTAHON HUTH.

Jlabopamopnvie onvimol

PactBopenue 6enkoB B BojE.

OO6Hapy:xeHue 0elKOB B MOJIOKE U MSICHOM OYJIbOHE.

Henarypauus pactBopa 0eiKa KypuHOTO siilla CIUPTOM, pacCTBOPaMHU COJIEH TSIKEIBIX

METAJIJIOB U MIPU HarPEBaHUH.

Ipaxmuueckue 3anamus

Pemenune sxcriepuMeHTATBHBIX 33129 HA UACHTU(UKAIINIO OPTaHMYECKUX COSAMHEHUH.
PacrnioznaBanue miacTMacc ¥ BOJIOKOH.

IIpogunbnvle u npogeccuonanvHo 3HaAUUMbBlE IIEMEHMbl  COOepIHcaHus. AMUHOKAIIPOHOBAs
kuciorta. KanpoH kak npencraBuTeNb MOJMAaMUAHBIX BOJIOKOH. Mcnonb30BaHue ruipoin3a OeIKoB
B IIPOMBIIIJIEHHOCTH. [TonmmBHHUIXTIOPUA, noJuTeTpadTopITUIICH (Tedion).
denonodgopmanbaeruinble miactMacesl. Lemtynona. I[pompliieHHOe TPOU3BOACTBO XUMHUECKUX
BOJIOKOH.

IIpumepHbIe TeMbl pedepaToB (10KIa10B), HTHAHNBHAYAJTbHBIX MIPOCKTOB

* bUOTEXHOIOTHS U TeHHas HHXKeHepus — TexHosorun X XI Beka.

* HaHOTEXHOJOTHS KaK TPUOPUTETHOE HANIPABIICHUE Pa3BUTUA HAYKH U TPOU3BOJICTBA
B Poccuiickoit @enepanuu.

* CoBpeMEHHBIE METO/IbI 00e33apasKMBAHUS BOJIBI.

* AloTponus METaJIoB.

* Xuznb u nesrenpHocTh .. Menneneena.

* «[lepuoanueckomy 3aK0oHY OyayIlee He TPO3UT Pa3pyIICHUEM. ..

* Cunres 114-ro anemMenTa — TpuyMQp pocCUMCKUX (HU3UKOB-SIIEPIIUKOB.
* 3o0Tomsl Boopoaa.

* lcrionp30BaHuE paIiOAKTUBHBIX U30TOMOB B TEXHUYECKUX LIENISX.

* PEHTT€HOBCKOE U3IyYEHHE U €TI0 UCIOJIb30BAHUE B TEXHUKE U MEJIULIMHE.
* [I1a3mMa — 4yeTBepTOE COCTOSAHUE BEIIECTBA.

* AMopdHBIE BelIecTBa B IPUPOJE, TEXHUKE, OBITY.
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* OxpaHa OKpyXKarollel cpeibl OT XUMHUYECKOTO 3arpsi3HeHns. KonnuecTBeHHbIE XapaKTEPUCTUKH
3arpsiI3HEHUS OKPYKAIOILEH CPEJIbI.

* [Ipumenenue TBepAOTrO U razoodpazHoro okcuaa yriaeposaa (IV).

* 3amMTa 030HOBOI'O 3KPaHa OT XUMHUECKOI'O 3arpsi3HEHUS.

* ['pyOoucnepcHble CUCTEMBI, UX KJIaCCU(UKALIUA U UCIIOJIb30BaHUE B IPOPECCUOHATBHOMN
JIeATEIbHOCTH.

* Kocmernyeckue renu.

* [IpuMeHeHnE CyCIIeH3UI U AIMYJIbCUNA B CTPOUTEIILCTBE.

* MuHepaJibl ¥ TOpHbIE TOPO/Ibl KAK OCHOBA JIUTOC(EPHI.

* PactBOps!I BOKpyr Hac. Tumsl pacTBOpoOB.

* Boza Kak peareHr u cpea s XMMUYECKOT0 IIpoLecca.

* Xuzusb u nearenbHocts C.Appenuyca.

* BkJ1aJ] OTEUECTBEHHBIX YYEHBIX B Pa3BUTHE TCOPUU MIEKTPOIUTUYECKON TUCCOLUALINH.

* YcTpaHeHHe KECTKOCTU BOJBI HA TPOMBIIIIICHHBIX IPEATPUATHSAX.

* CepHast KHCIIOTa — «XJI€0 XUMHUYECKOH MPOMBIIIICHHOCTH.

* Mcnonb3oBaHHe MUHEPATIBHBIX KMCIOT Ha HIPEANPUATHIX PAa3IUUYHOTO IPOQHIIS.

* OKCHU/IBI U COJIM KaK CTPOUTEIbHBIE MAaTEPUAJIBL.

* Ncropus rumca.

* [ToBapeHHas1 COIb KAK XMMUYECKOE CHIPBE.

* MHoronaukuil kapooHat Kaiblus: B IPUPOAE, B IPOMBIIUIEHHOCTH, B OBITY.

* Peakiiuu ropenusi Ha MpOU3BOJICTBE U B OBITY.

* BupryanbsHoe MOAEINPOBaHNE XUMUYECKHUX IIPOLIECCOB.

* DJIEKTPOJIN3 PACTBOPOB 3JIEKTPOIUTOB.

* DJIEKTPOJIN3 PACIUIaBOB NIEKTPOJIUTOB.

* [IpakTryeckoe MpUMEHEHHE AIEKTPOIIN3a: padMHUPOBAHUE, ralbBaHOIIJIACTUKA, FaIbBAaHOCTETHSL.
* Mcropus nosydeHus U Npou3BOJACTBA AIFOMUHUS.

* DIEKTPOIIUTHIECKOE TTOTyYeHHE U pahUHUPOBAHUE MEIH.

* XXuznp u pesrenpHocTs 1. [{9BH.

* PoJsib METaIIIOB B UCTOPUU YEJIOBEYECKOM HMBHIM3ALUU. McTopus oTeuecTBEHHON YepHON
MeTairyprud. COBpeMEHHOE METAJUTYPTUYECKOE IPOU3BOJICTBO.

* lcTopus 0T€4eCTBEHHOM LIBETHOW METAJUIypruu. PoJIb METAIIIOB U CILUIABOB B HAYYHO-
TEXHUYECKOM IIPOrpecce.

* Koppo3ust MeTanioB 1 criocoObl 3alIUThl OT KOPPO3HUH.

* HepTHBIE WK O6J1aropoHbIE Ta3bl.

* Pox1arommye cony — rajoreHsl.

* cTopus mBEACKON CIIUYKH.

* lcropust BOSHUKHOBEHHUS U Pa3BUTHUSI OPIraHUYECKON XUMUH.

* J)Kusns u gestensHocTs A.M.byTneposa.

* Butaimsm u ero kKpax.

* Ponb 0Te€4eCTBEHHBIX yUEHBIX B CTAHOBIECHUH U PA3BUTUU MUPOBOM OPraHMYECKON XUMHH.
* CoBpeMEHHBIE MTPE/ICTABICHUS O TEOPUH XUMUYECKOT'O CTPOEHUSI.

* DKOJIOTMYECKUE aCTIEKThI NCIIOJIb30BaHUs YIJIEBOJOPOIHOTO CBIPBSI.

* DKOHOMHUYECKHUE acTeKThl MEXIYHAPOIHOTO COTPYJHNUYECTBA IO UCIIOJIb30BAHUIO
YTIIEBOJOPOAHOTO CHIPBSI.

* Ucropus oTKpBITUS U pa3pabOTKU Ta30BbIX U HEPTAHBIX MECTOPOXKACHUN B Poccuiickoii
denepanuu.

* XuMus yriaeBoA0OPOJTHOTO CHIPhS U MOsI Oyay1as mpogeccusi.

* YII1eBOJOPOIHOE TOIUINBO, €TO BUJIbI U HA3HAYEHHUE.

* CUHTEeTUYECKHE KayuyKU: UCTOPHS, MHOT000Opa3ue U MepCreKTUBBI.

* Pe3MHOTEXHUYECKOE MPOU3BOJICTBO U €r0 POJIb B HAYYHO-TEXHUYECKOM IIPOrpecce.

* CBapo4YHOE IPOU3BOJICTBO U POJIb XUMHUH YITIEBOJOPOOB B HEM.

* HedTh 1 ee TpaHCIIOPTHPOBKA KaK OCHOBA B3aWMOBBITO/IHOTO MEX/TYHAPOHOI'O COTPYIHUYECTBA.
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6. MECTO YYEBHOI'O IIPEJJMETA B YYEGBHOM IIJIAHE

Yueonsii npeaver YIIB.04 Xwumus sBisercs ydeOHBIM MPEAMETOM IO BBIOOPY W3
obOsi3arenpbHOM  mpenMmeTHor oOmact  «EcrectBennblie Haykm» DI'OC  cpemnero obmero
o0OpazoBaHusl.

B mpodeccuonanbubix 00pa3oBaTeNbHBIX OpPraHMU3AlMAX, PEATU3YIOMIMX 00pa30oBaTeNbHYIO
nporpaMmy cpennero oomero oopazoBanus B npenenax ocsoenus OIIOIT CITO na 6a3e 0CHOBHOTO
obmero obOpazoBanus, yuyeOHbI npeamer YIIB.04 Xwumus uszydaercs B 0011e00pa3oBaTeIbHOM
ukie yuebnoro miaHa OIIOIT CIIO Ha 6a3e OCHOBHOTO OOIIEr0 OOpa30BaHHS C TOTyYCHHEM
cpemHero odmiero oopasoBaHus.

O0bem yuyeOHOTO0 npeaMeTa U BUAbI y4eOHO# padoThl.

Bua yueOHoii padoThl Oo0bem
4acoB

MakcumasnbHas yueOHasi Harpy3ka (Bcero) 125

B TOM YHCIIE:

- TEOPETUIECKOE O0yICHUE 79

- IPAKTUYECKHUE 3aHATHS 38

- CaMOCTOSATENbHAs paboTa -

- KOHCYJIbTaIlu! 2

- IpoMekyTouHas arrectanus (1 ceMecTp) — TeKyIasi OleHKa -

- IPOMEXYTOUHas aTTecTanus (2 ceMecTp) — IK3aMeH 6
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7. TEMATUYECKOE INIAHUPOBAHME C OIIPEJEJEHUEM OCHOBHBIX BUJIOB YYEBHOM JESATEJIBbHOCTH OBYUYAIOIINXCA

HanmeHoBaHnue Copep:xaHue yuedOHOI0 MaTepHaJia, JIaGopaTopHble paGoThl H NPAKTHYECKHe 3aHATHS, O0bém Yposens
pa3fesioB H TeM caMocTosITeIbHasi padoTa 00y4yalouxcs. 4acoB OCBOEHHUS
1 2 3 4
Pazpnea 1. OPI'AHUYECKAS XUMUSA 56
Tema 1.1 Conep:xanue yueOHOro MaTepuaJia 12
OcCHOBHBIC IIOHSITHS | BBEJCHNE B OPraHMYECKyl0 XUMMIO. BHIbl XMMHYECKHX CBs3€ B OpPraHMYECKHUX COECIUHEHUSAX U 6 2
OpraHHYecKoi CrocoObI X pa3pbiBa. Bupl yriiepoaHbix neneil. Bunbl rubpuan3anum.
XHUMHH 1 TeopHsi Knaccudukanus yrneBoz[opoL[OB.FOMonoquf:CKHe psLIBL.
Teopus crpoenus oprannueckux coequHennit A.M.bytneposa.
crpoettust [ToHsATHE O TUIIAX U MEXAHU3MAX PEaKIMi B OPraHUYECKON XUMUH.
OPTaHMHeCKHuX U3oMepusi OpraHMYecKuX BEIIECTB M ee BHAbL CTPYKTypHAs M30MEpHS: MEKKIACCOBAs, yIIEPOIHOTO
COCTHHEHHH CKeJleTa, MOJIOKEHHsI KPaTHOH CBsi3U U pyHKuMoHanpHOU rpynmnel. Hagana Homenkinatypsl [UPAC.
A.M. byreposa IIpakTHyeckue u JadopaTopHbIe 3aHATHS 4 2
CocraBieHne CTpyKTYpHBIX (OpPMYJT yTIIEBOAOPOIOB.
CocraBieHue CTPYKTYpHbIX (opMyn H30MepoB M MX Ha3BaHMM 1O  CHUCTeMaTHYeCKOH
(MeXIyHApOIHOM ) HOMEHKIATYpeE.
JI. P. KayecTBeHHBIIl aHAJIN3 OPraHUYECKUX COECIMHEHUM.
Tema 1.2. Coaep:xaHue yueOHOro MaTepuaJia 6 2
IIpeneabHble ['omonornyeckuii paa ankaHoB. OCOOEHHOCTH CTPOEHHUS PEJETbHBIX YTIIEBOJIOPOIOB. 4
YIJ1€BO0PObI XUMHYECKHE CBOWMCTBA ankaHOB. MexaHM3M peakuuu 3amelneHus. IIpuMeHeHnme #  crocoObl
MIOJIy4YEHUS AJIKaHOB.
I"oMostornueckuii psii M HOMEHKJIATypa IMKJIOAJIKAaHOB, MX 0011as popMyia.
Coaep:xanue y4eOHOro MaTepuasa 10 2
Tema 1.3. I'omonornueckuii psil aIKEHOB, UX CTPOCHUE M H30MEpHUs. XUMHUYECKHE CBOMCTBA aJKECHOB. 4
ITHIEHOBBIE U DneKTpOGUIbHBIN XapaKTep PeaKiHii TPUCOSANHEHHS, PEAKI[H OKUCICHUS, IIOTHMEPU3ALIUH.
AMEHOBbIE [MosnydeHue U MpUMEHEHUE ATKEHOB.
YIJI€BOAOPOABI [TonsTHe u KIaccuuUKalys JUSHOBBIX YTIEBOIOPOIOB.
ConpsixenHble 1ueHbl. HaTypanbHblli 1 CHHTETHUYECKHE KaydyKd. Pe3uHa.
OCHOBHbIE TOHATHS XHMMHHM BBICOKOMOJIEKYJISIDHBIX COEIAMHEHUI, MOHOMEp, IOJMMEp, pEeaKIus
HOJUMEPU3AIMH, CTENeHb MOJMMEPU3aLuH, CTPYKTYPHOE 3BE€HO.
IIpakTnyeckue u 1adOpaTOPHbIE 3AHATHS 2 2
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CocraBiieHHE CTPYKTYPHBIX (JOPMYIT H30MEPOB AIKCHOB H JIKaINEHOB.
CocraBiieHue ypaBHEHUHN peakiui.

Tema 1.4. Coaep:xanue yueOHOro MaTepuaJia 8
AIleTHJICHOBBIE ["'omosioruyeckuit psij alKUHOB. 2
YIJIEBOOPO/IbI DIEKTPOHHOE U MIPOCTPAHCTBEHHOE CTPOCHUE ALCTHIICHA ¥ APYTUX alKMHOB. M3oMepust. Xumudeckue

CBOWCTBA aJIKWHOB.
[Tony4yeHue ¥ IPUMEHEHHE ATKHHOB.
IIpakTuyeckue u JadopaToOpHbIe 3AHATHS 4
Haxoxnenne MonekymnsipHOH (opMynbl ra3000pa3sHOrO  YIJIEBOAOPOJA IO MHPOAYKTAM CrOpPaHUS,
OTHOCHUTEJIbHOM IJIOTHOCTH U MAaCCOBOM J10JI€ 3JIEMEHTOB.
Tema 1.5 Conep:kanue y4eOHOIro MaTepuaa 6
ApomaTuueckue beH3on kak mpesncraBuTeNb apeHOB. ApoMaTHYeCKast CBSI3b. 2
YIJ1€BOI0POAbI XuMmuyeckue cBoricTBa 6enszona. [I[puMeHeHme u noiyyeHrue apeHos.

IIpakTuyeckue u JadopaTopHble 3aHATHS 2
Penienue 3a1a4 10 XMMUYECKUM YPABHEHMSIM.

Tema 1.6. Conep:xanue yueOHOro MaTepuaJia 4
IIpupoanbie Hedts. Haxoxxaenue B npupose, coctaB U pU3N4ecKrue CBOMCTBA HEPTH. 1
HCTOYHUKH [Ipupoanslii u nonyTHbIA HEPTAHON ra3pl. CpaBHEHHE cOCTaBa IMPUPOJHOIO M IOMYTHOIO ra3oB, HUX

yIJ1€BOJAOPOA0B IIPAKTUYECKOE HCII0JIb30BaHUE.
Kamennsiit yrosnb. OCHOBHBIE HAITPABJICHHSI HCIIOIH30BAHUSI KAMEHHOTO YTJISI.
IIpakTHuyeckue u JadopaTopHble 3aHATHS 1
Pemrenue 3a1a4 Mo XMMHYECKIM YPAaBHEHHSIM.
Conep:xanue yueOHOro MaTepuaJa 6
Tema 1.7. [MonsTHE O TIPEETHHBIX OJJHOATOMHBIX CIUPTaxX. [ MAPOKCHIIbHAS IPyTIIa KaK (QyHKIIMOHAIbHAS. 3
I'napoxcuibHeie Xumuueckue cBoicTBa 3TaHona. [lonydyeHne 3TaHona OpOKEHUEM IUIIOKO3bl M THApaTalieil dTuieHa.
COCNMHECHMA [TpumeHnenue 3TaHoONA.
W3omepust 1 HOMEHKIIATypa MpeACTaBUTENEH IBYX- H TPEX aTOMHBIX CITUPTOB.
®enoin. Puznyeckue M XUMUUECKUE cBOIcTBa peHosa. B3amMHoe BIusiHIE aTOMOB B MOJIEKyJie (eHona.
[Tpumenenue deHona.
IIpakTnyeckue u 1adopaTopHbie 3aHATHSA 1
CocraBieHue CTPYKTYPHBIX (OPMYJT H30MEPOB OJJTHOATOMHBIX CIIUPTOB.
Tema 1.8. Coaep:xanue yueOHOro MaTepuaJia 6
AJIbJAErnIbl M KeTOHbI | | OMOJOrMYECKHE Psi/ibl AJIbAETHIOB U KeTOHOB. [IoHsATHE 0 KapOOHUIIBHBIX COETUHEHHIX. XUMHUECKUE 2

CBOMCTBA AJILACTUIOB 1 KETOHOB.
OT,Z[GJ'H)HI)IG HpeJICTaBI/ITeJ'II/I AJIBJICTUI0OB W KETOHOB, cneumbnqecxne CHOCO6BI ux nonyqum[ %1
CBOWCTBA.

20




IIpakTuyeckue u JadOpPaTOPHbIE 3AHATHS
N3omepus anbaeruios.
JI. P. [lonydeHune yKCyCHOTO aJibJIeTH/IA.

Tema 1.9.
KapOoHoBbIe KHCI0THI
1 X NPOU3BOJIHbIE

Coaeprxanue yueOHOro MaTepuasa

I'omosnoruueckuil psia MpeaesibHbIX OJHOOCHOBHBIX KAapOOHOBBIX KHCIIOT. XUMHUYECKHE CBOMICTBa
KapOOHOBBIX KUCJIOT.

Crnoxuble 3¢upbl. CTpoeHHE M HOMEHKJATypa CJIOXKHBIX 3(QHUPOB, MEXKIACCOBas M30MEpUS C
KapOOHOBBIMU KHCIIOTAMHU.

XKups! kak cnoxHble 3QUpsl runepuHa. Mpuia.

H 00

IIpakTuyeckue u JadopaToOpHbIe 3AHATHS
CriocoObI mosryyeHust KapOOHOBBIX KUCIIOT.
Crnoco0bl MoTy4eHust JKUPOB.

Pemienne pacueTHbIX 3a1a4.

Tema 1.10.
Yriaesoanl

Conep:xanue yueOHOro MaTepuaJa

Knaccudukanus yrneBogoB. XMMHYECKHE CBOMCTBA TIFOKO3BI.

Hucaxapunpl. Ctpoenue aucaxapuaoB. Ciocod couaeHeHUs [UKIIOB.
XuMuyeckue cBoiicTBa kpaxmaia. CTpoeHUe 3JEMEHTAPHOr0 3BE€HA 1IEJIII0I03bI.

oo

HpaKaneCKne Hu naﬁopaTopHme 3aHATHUA
JI. P. KauecTBeHHEBIE pCaKlMy Ha OPraHu4YCCKUC COCAMHCHM.

Tema 1.11.
A3oTconepaxamme
coeUHEeHHUs

Conep:xanue yueOHOro MaTepuaJia

Knaccudukanus u n3omepuss aMuHOB. XUMHUYECKUE CBOMCTBA aMHHOB.
AmMuHOKUCTOTHL [ToHsITHE 00 aMUHOKHUCIIOTaX, MX KIACCH(PUKAIUSI U CTPOSHHE.
benku kak mpupoHbIe TOTUMEPHI.

HyxkiennoBbIe KUCIOTHI KaK PUPOAHBIE TTOJIUMEPBHI.
[Tonstue IHK u PHK.

IIpakTnyeckue u 1a00paTOPHbIE 3AHATHS
CTpyKTyphI OETTKOB.
Jlenarypanus G6enka. [{BeTHbIe peakiinu 6EIKOB.

Paznen 2.

OBIIASA U HEOPTAHUYECKASA XUMMUSA

61

Tema 2.1
Xumus - HAyKa o
BellecTBax.

Conep:kanue y4e0OHOIro MaTepuaa

OCHOBBI aTOMHO-MOJIEKYJIIPHOTO YYEHHS.

OTHOCHTEbHBIC aTOMHAs M MOJICKYJIsIpHast Macchl. KomudecTBo BeliecTsa.
OcHOBHBIE 3aKOHBI aTOMHO-MOJIEKYJIIPHOTO YYCHHUS.

CMecn  BemecTB.  MaccoBast 1 00beMHast 10JIH KOMIIOHEHTOB CMECH.

w oo

IIpakTnyeckne u 1ad0paTOpHbIE 3aHATHSA
Pemienue 3a1a4 Ha KOJMYECTBO BEILECTBA.
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Pemenue 3amay Ha MacCcoBYIO M OOBEMHYIO JTOJIM KOMIIOHEHTOB CMECH.

Tema 2.2 Conep:xanue yueOHOro MaTepuaJia 6
CTpoeHue aToMa [Teproandeckast TabJIMIIa XUMHYECKUX 3TIeMEHTOB. COBpEMEHHBIE TIPEICTABICHUS O CTPOCHUU aTOMA. 2
NepUoOAUYECKHi 3aK0H C .
0CTaB aTOMHOTO siipa. [loHsTHE 00 AIEKTPOHHOM OPOUTAIIN K AJIEKTPOHHOM 00J1ake. KBaHTOBBIC Unca.
J. 1. MenaeneeBa
IIpakTuyeckue u JJadbopaTopHbie 3aHATHS 2
CocraBiieHre AJIEKTPOHHBIX U 3JEKTPOHHO-rpaduueckux ¢GopMysl aTOMOB 3JIEMEHTOB, OIpe/ecHHE
BaJICHTHBIX BO3MOXHOCTEH. OnpeneneHue GopmMys1 BEIIECTB.

Tema 2.3 Coaep:xanue yueOHOro MaTepuaJia 8
XUMHYECKasi CBS3b. Buner xumuueckoit cBsizu. KoBaneHTHast xumuueckasi CBSi3b. MeXaHuU3M 00pa30BaHUS KOBaJIEHTHON 2
CTpoenHe BelecTBa cBsi3U (0OMEHHBIHN U JTOHOPHO-aKuenTopHbii). Metonst BC u MO.

HNonnas xumuueckas cBsi3b. MeTannyeckas CBs3b.
IIpakTHyeckue u JadopaTopHbIe 3aHATHS 4
OrnpezesieHne TUIIA XUMUYECKOM CBSA3U B PA3JIMUYHbIX COCIUHEHUSX.
OrnpezesieHne TUNA KPUCTAUIMYECKUX PELIETOK B PA3JMYHBIX COCIMHEHUSIX.
Tema 2.4 Coaep:xanue yueOHOro MaTepuaJia 8
Xumuueckne cucreMbl | OCHOBHBIE TIOHSTHS U ONPECIICHHS. | OMOT€HHbBIE U TE€TEPOTCHHBIE CUCTEMBI. 2
l"azoBble cuctemsl. TBEpAbIE cucTeMbl. JKUAKHE CUCTEMBI.
JlucnepcHble CUCTEMBI.
IIpakTHyeckue u JadbopaTopHbIe 3aHATHS 2
Pemenue 3agad no reme «XMMHUYECKHUE CUCTEMBIY.
Tema 2.5 Coaep:xaHue yueOHOro MaTepuaJia 14
Yuenne o Knaccudukaryss XaMU4eCKUX peaKiuid. 8
XHMHYECKOM OKHCTUTENbHO-BOCCTAHOBUTEIBHBIE U OOMEHHBIEC PEAKIIHH.
npouecce TennoBoii 3 pexT xumudeckon peaKIuH. OCHOBHBIE 3aKOHBI TEPMOJUHAMUKH. 3
CKOpOCTh XMMHUYECKHX PEAKIHil. 3aBUCUMOCTh CKOPOCTH XMMHUYECKHX PEaKIUH OT Pa3IuYHBIX
¢dakropos. Karanus.
OOpaTUMOCTh XUMUYECKHX peakiiii. XMMHUECKOe PABHOBECHE U CITOCOOBI €r0 CMEIIEHHSI.
[IpakTuueckue u 1a00paTOpHBIE 3aHATH 2
Pemenue 3a1ad mo CKOPOCTH XMMHUYECKUX PEAKITUN U CMEIICHUIO XUMHUYECKOTO PABHOBECHSI.
Copep:xanne yueOHOTO MaTepuana 12
Tema 2.6 [TonsiTue o pactBopax. Teopus IEKTPOIUTHIECKON TUCCOLIUALINH. 4
PactBOpBI
5IIEKTPOJIUTOB Peakiiuu noHHOr0 0OMEHa B BOJHBIX PACTBOPAX AJICKTPOIUTOB.
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Kucnoter u ocHoBanus. pH cpenbl. BydepHbie pacTBOpHI.

I'uaponu3 kak 0OMEHHBIN TIpoIIece.
IIpousBeneHne pacTBOPUMOCTH.
KommekcoobpazoBanue.

[TpakTudeckue u 1a00paTOPHBIC 3AHITHS
JI. P. Peakuun nonnoro oomena. ['maponus cosei.
JI. P. [IpuroToBieHue pacTBOPOB PA3JIMYHBIX BUAOB KOHLICHTPALUH.

Tema 2.7
OKHUCIITUTENBHO-
BOCCTAaHOBUTEIIHLHBIE

Copnepxkanue y4eOHOro MaTepHuana
OKHCINTENBHO-BOCCTAHOBUTEIbHBIE PEAKIIMM B paCTBOpaAXx.
Knaccugukanusi OKUCIUTENbHO-BOCCTAHOBUTEIBHBIX PEAKIINH.

10

pCaKIuu.

DNEKTPOIN3 PACIIIABOB U BOAHBIX PACTBOPOB JEKTPOIUTOB.
DIEKTPOIH3.

[IpakTuueckue u 1a00paTOPHBIC 3AHITHS
DNEeKTPOIN3 PACTBOPOB COJIEH.
JI. P. DnexTponu3 pacTBOPOB XJIOpUJIa HATPHS M MEHOTO KyIopoca.

Tema 2.8 Coneprxkanue yueOHOro MaTepuasia
XuMust Kucnopon. Oxcupl.
3JIEMEHTOR TIABHBIX bnaropoubie ra3sl: momyueHue, coiicta. O0Ias XapakTepUCTHKA CBOMCTB JIEMEHTOB TIIaBHBIX
MOy MOATPYII U UX COSAUHEHUN.
OnemMeHTh! 7 IpyMNIibl — FAJIOTE€HBI: MOJIY4YeHHE, CBOMCTBA, BOAOPOHBIE COEINHEHUS, KUCIIOTHI.
DneMeHTHI 6 TPyMNIbl — XaJIbKOTEHBI: MTOJIy4eHUE, CBOWCTBA, BOJIOPOJAHBIE COSAMHEHMS], KUCTIOTHI.
ONEMEHTHI 5 TpyMIIbL: NOJYyYEHUE, CBONCTBA, BOJOPOIHBIE COETMHEHNS, KUCIIOTHI.
DneMeHTHI 4 TpyMNIbl: NOJy4YeHUE, CBONCTBA, BOJOPOIHbIE COEAMHEHNUS, KUCIOTHI.
OnemMeHThI 3 IpymNIbl: NOJy4YEeHUE, CBOMCTBA, BOJOPOJHBIE COEAUHEHUS, THIPOKCOIIPOU3BOIHBIE.
DOnemeHTHl | Tpynnbl — MIET0YHBIE METaJUIbI: MOJIyY€HUE, CBOMCTBA, BOJOPOIAHBIE COEIUHEHUS,
THJIPOKCOIIPOU3BOIHBIE.
ONEeMEHTHI 2 TPYIIIBL: MOJIy4eHHE, CBOMCTBA, BOJOPOAHBIE COEAUHEHHUS, THIPOKCOIIPOU3BOHBIE.
[IlenmouHO3eMeNbHBIC METAJIIIBI.

[IpakTuueckue u 1a00paTOPHbIE 3aHITUS
PelreHne 3a1a4HaCBOMCTBA JIEMEHTOB IVIABHBIX NOATPYIII U UX COCAUHEHUM.

Copep:xanue yueOHOTO MaTepuana

Tema 2.9. OcHOBBI KOOpAMHAIMOHHOW Teopuu BepHepa. KoMiiekcHble coequHEHUs, UX H30MEPHSL.

XuUMUs NEPEXOIHBIX
3JIEMEHTOR OKHCIUTENTEHO-BOCCTAHOBUTENIBHBIC U KHCIIOTHO-OCHOBHBIE CBOMCTBA KOMITJIEKCHBIX COCTMHEHUMN.




[lepBbIii psaa EpeXOAHBIX 2JIEMEHTOB: CTPOCHHE aTOMOB, COJIEpKaHue B IPUPOJIE, MTOJIyUYEeHUE U3 Py,
WX COCANHEHHUS.

Btopoit u TpeTuil pan nepexoaHbIX 3JIEMEHTOB (TSKENbIE MEePEeXOAHbIE METAUIbl): CTPOCHUE aTOMOB,
coJiep>KaHue B MPUPOJIE, UX COCTUHEHHUSI.

HaHTaHOI/II[BI N aKTHHOHUIbI: CTPOCHHUE AaTOMOB, COJACPKAHHME B IPUPOAC, IPOCTBIC BCIIECCTBA H
COCIMHCHNA.

[IpakTuueckue u 1a00paTOPHbIC 3aHITUS 2
Pemiennesagauna cBOMCTBA NEPEXOIHBIX JIIEMEHTOB U UX COCAUHEHUM.
PemennesagauHa KOMIJIEKCHBIE COCTMHEHUS.

Koncynpranumn 2
DK3aMeH 6
Bcero: 125

Jli XapakTepUCTUKU YPOBHS OCBOSHMsI yUeOHOT0 MaTepuala UCIONIb3YIOTCS CIeyrolue 0003HaueHuUs:

1. — o3HaKOMUTENbHBIH (Y3HaBaHUE paHee U3yUYECHHBIX 00BEKTOB, CBOHCTB);

2. — penpOAYKTUBHBIHN (BBIIOIHEHUE JIEATEIBHOCTH 110 00pa3ily, UHCTPYKLMH WIH 0] PyKOBOJICTBOM)

3. — IPOAYKTUBHBIH (IUTAHUPOBAHUE U CAMOCTOSITEIILHOE BBIITOJHEHHE ACATEIBHOCTH, pEIIeHUE TPOOJIEMHBIX 33/1a4)
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8. YHEBHO-METOANYECKOE U MATEPUAJIBHO-TEXHUYECKOE
OBECIIEYHEHHUE IMTPOI'PAMMBbI YYEBHOI'O ITPE/IMETA

OcBoenue mnporpammbl yueOHoro mnpeamera YIIB.04 Xumusi npeamnosiaraeT Haaudue
y4eOHOro KabMHeTa XMMHYeCKMX JUCHMILJIMH, B KOTOPOM MMEETCSI BO3MOXKHOCTh 00€CIeUnTh
CcBOOOIHBIA A0CTYyn B MHTepHET BO Bpemsi y4yeOHOro 3aHATHA W B IEPHOJA BHEY4YEOHOMH
JESITeIbHOCTH 00yUYarOIIUXCSL.

[Tomemenne kaOuHETa XMMHUYECKMX JUCLHMIUIMH YJIOBJIETBOPSIET TpPeOOBaHUSAM

CaHUTApPHO-3MUJIEMUOTIOTHYeCKUX TnpaBwi U HopMatuBoB (CanlluH 2.4.2 Ne 178-02) wu
OCHAIIIEHO  CICIHATU3UPOBAHHON yueOHOUW MeOenbio, TPOTHUBOMOXKAPHBIM HHBEHTAPEM,
anTeuyKod ¢ HAOOPOM MEPEBA30YHBIX CPEIICTB M MEAMKAMEHTOB, MHCTPYKIIMEW MO TpaBHIIaM
0e30macHOCTH TpyJda IJis YYalluxcs, XypHajd pPEerucTpalud HWHCTPYKTaXa IO MpaBUiiaM
0C30MacHOCTH W CpeAcTBaMH OOYYEHHs, JTOCTATOYHBIMHU [UIsl BBITIOJHEHHUS TpeOOBaHUU K
YPOBHIO TTOJITOTOBKX 00YYarOITUXCsl.

8.1. TpeGoBaHuUsI K MAaTePUATbHO-TEXHUYECKOMY 00ecTiedeHuI0

Peanuzamust yueOHOTO mpenMera TpeOyeT Haauuus Y4eOHOro KaOMHeTa XHUMHYeCKHX
AUCIHUILINH.

Oo0opynoBanne yueOHOro kadnnera:
- TOCAZI0YHBIE MECTA MO KOJIMYECTBY 00YJAIOIIIXCS,
- pabouee MecTo MpenogaBaTelis ¢ AEMOHCTPALMOHHBIM CTOJIOM,
- y4eOHBI KOMIUIEKT mocoouit «buomorusy»
- yUeOHO-METOAMYECKUN KOMILIEKT
- KOMIIBIOTEP C JIMLEH3UOHHBIM IIPOTrPAMMHBIM 00€CIIEUEHUEM;
- MyJIbTUMEIUATIPOCKTOP;
- TIPUHTED;
- UTHTEPaKTUBHAS T0CKa
- TabopaTopHasi MocyAa U peaKTUBHI.

JlabopaTopHoe o6opyaoBaHue:
— nabopaTopHBIE IITATUBHI
— IITaTUB JEMOHCTPAIIMOHHBIN
— TpuOOpHI TS TOTYYEHUS Ta30B
— anmnapat Kunma
— BoOjsfHaI OaHsd
— DJIEKTPUYECKUI HarpeBareib

Crenabl:
— mnepuoanueckas cucrema .M. MenneneeBa
— TabiuIa pacTBOPUMOCTH
— P DIEKTPOXMMHUYECKUX HANPSKEHUHA METAJUIOB

Konnexkuumn:
— MeTaJUTBI M CIUTaBbI
— TOJIMMEpPHBIE MaTepHaJIbI
— He(Th U MPOIYKTHI €€ epepadoTKI
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8.2. UudopmanuonHoe odecrneyeHue 00yueHust
IlepeyeHb pekoOMeHIyeMbIX YuUeOHbIX H31aHuii, UHTepHeT-pecypcoB, 10MOJIHUTETbHOM
JIUTEPATYyPbI

OcCHOBHBIEC HCTOYHUKH

1.Audpunorenona U., babkos A.B., [Tonkos B.A. Xumus. Yuebnuk u npaktukym s CIIO. -
M.: FOpaiit, 2019

2.I'aiimykoBa b.M. TexHuka U TEXHOIOTHS JIAOOPATOPHBIX paboT: yueOHoe mocobue. - C-I16.:
Jlanp, 2019

3.Andunorenosa, 1. B. Xumus: y4eOHUK U TPAKTHKYM JUISI CPEIHETO podeccrHOHAIBHOTO
obpazopanus / M. B. Audunorenosa, A. B. badkos, B. A. [TonkoB. — 2-¢ u31., UCHp. U IO, —
Mocksa: UsnparensctBo IOpaiit, 2019. — 291 c. — (IlpodeccuonansHoe oOpa3oBaHue). —
ISBN 978-5-534-11719-6. — Tekct: anektponnsiit // OBC IOpaiit [caiiT]

HNuTepHeT-pecypces:

1.ITerepOyprckoe obpazoBanue. — Pexxum noctyna: http://petersburgedu.ru/

2.MudopmarioHHo-00pa3oBaTeNbHbIi mopal. — Pexxum gocrtyma: http://spbappo.ru/

3.1leHTp OolleHKM KauecTBa 0Opa3oBaHUs U WH(HOPMAITMOHHBIX TEXHOJIOTHH. — Pexxum
nocryma: http://www/rcokoit.ru/

4 EnvHast KoJuteKus udpoBBIX 00pa3oBaTeIbHBIX pecypcoB. — Pexxum gocryma:
http://school-collection.edu.ru/

5.@ecTuBanb negaroruueckux uaend «OTKpbITIN ypok». — Pexxum gocrymna:
http://festival.1september.ru/subjects/4/

6.Karanor  smekTpoHHBIX  00pa3oBaTelbHBIX  pecypcoB. —  Pexum  mocryma:
som.fsio.ru/subject.asp?id=10000755

7.DenepanbHblii EHTP HWH(GOPMAIIMOHHO-00pa30BaTEIbHBIX pecypcoB. — Pexxum mocryma:
fcior.edu.ru/

8.Ypoku.HeT. — Pexxum mgoctyna: http://www.uroki.net/

9.Anxumuk. — Pesxum goctyma: www.alhimik.ru/

10.XKypnan «buomorus». — Pexxum goctyma: www.bio.1september.ru

11.ITeHTp 2IEKTPOHHOTO 0Opa3oBaHus «Jiaocy. — Pexum moctyma: www.edios.ru
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9. KOHTPOJIb 1 OLIEHKA PE3YJIbTATOB OCBOEHUS YYEBHOI'O IIPE/IMETA

KoHTponk ¥ oOlleHKa pe3ylbTaTOB OCBOCHUS YYEOHOW IUCIUILUIMHBI OCYIIECTBISICTCS
npenojaBaTesieM B IMpoLecce MPOBEACHUs MPAKTUUYECKUX 3aHATHI M J1abopaTOpHBIX paboT, a
TaK)Ke BBIMOJTHCHHSI OOYYAIOIIMMUCS WHIMBUAYAIBHBIX 3a/JIaHUN, TPOCKTOB, TECTUPOBAHUS,

HCCIICIOBAHUH U JIp.

Pe3yabTarsl 00yyeHus
(ocBOEHHBbIE YMEHHS1, YCBOEHHbIE
3HAHMS)

®opMBbI M METOAbI KOHTPOJIS ¥ OLlEeHKH
pe3yabTaToB 00y4eHHust

B pesynprare ocBoeHus y4ueOHOTO
npeaMera 00yqaromuiicst JOJKEH yMeTh!

® Ha3pIBATh: WU3YYCHHbBIC BEIIECTBA
[0 TPUBHAJIBHOM WM  MEXAYHapOIHOU
HOMEHKJIATypE;

® omnpenesiTh: BAJICHTHOCTh U
CTENEHb OKMCIEHUS XMMUUYECKUX 3JIEMEHTOB,
TUIl XUMHUYECKOM CBSI3U B COEIUHEHUSX,
3apsj], MOHA, XapakTep Cpenbl B BOJIHBIX
pacTBOpax HEOPTaHUYECKUX U OPraHUYECKUX
COEIMHEHUH, OKUCIIUTENb U BOCCTAHOBUTEIID,
IPUHAUIEKHOCTh  BEIECTB K  Pa3HbIM
KJIJacCaM HEOPraHWYECKUX U OPraHu4eCKHX
COCIMHEHNH;

® XapaKTepH30BaTh: DJIEMEHTBI
MaJbIX IIEPUONOB IO HX IIOJOKEHUIO B
ITepnonnueckon cucreme .M. Menneneesa;
o0mMe XUMHMUYECKHE CBOWCTBA METAJUIOB,
HEMETAJIJIOB, OCHOBHBIX KJIaCCOB
HEOPraHUYECKUX U OpPraHUYECKHUX
COCIMHEHUI; CTpOEHHME M XUMHYECKHE
CBOMCTBAa W3Y4YECHHBIX HEOPraHWYECKUX U
OPraHUYECKHX COCIMHEHUN;

e 00BACHATBH: 3aBUCUMOCTH CBOWCTB
BEUIECTB OT HX COCTaBa M CTPOCHMI,
OpUpOYy XMMHMYECKOM  CBSI3M  (MOHHOMU

KOBAJICHTHOM, MeTaJJIn4ecKon "
BOJIOPOJIHO), 3aBHCHUMOCTD CKOpPOCTH
XAMHUYECKOM  pEaKUMM U IIOJIOXKEHHUE
XAMHYECKOTO PABHOBECHUSI OT PA3JIUYHBIX
(baxTOpoB;

¢ BLINOJHATEH XUMHYECKHI
JKCIIEPUMEHT: j{0) pacro3HaBaHUIO
BaKHEHIIINX HEOPraHUYECKUX u

OPraHUYECKHX COCTUHEHUN;

® NPOBOAUTH: CaMOCTOSTENbHBIN
MOWCK  XUMHUYECKOW  uHpopMmammu ¢
WCTIOJIb30BAHUEM PA3JIUYHBIX HCTOYHHUKOB

TECTUPOBaAHHE

NpaKkTHYeCKHe padoThl

NpaKTHYeCKue padoTbl

NpaKTHYeCKue padoTbl

JadopaTopHbie padoThl
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(Hay4HO-TIOMYJISIPHBIX U3JIaHui,
KOMIBIOTEPHBIX 0a3 JIaHHBIX, PECYpPCOB
HuTepHeTa); MCHOIB30BaTh KOMIIBIOTEPHBIE
TEXHOJOTHUH Juisi 00paboTKM H Tepenaqu
XUMHUYECKON uHbopMaIu u ee
MPEJICTABJICHUS B Pa3IMYHbIX (hopMax;

e CBA3BIBATBH: W3YYCHHBIN Marepual
co CBOECH npodeccuoHaTbHON
JeSITeTIbHOCTBIO;

e pemiaThb: pacyeTHbIE 3aJadyd IO
XUMHUYECKUM (opMysiaM U ypaBHEHUSIM;

HCMO0JIB30BATH npuodpeTeHHbIe
3HAHUSI M YMeHHSl B NPAKTHYeCcKOM
JeSITeIbHOCTH M MOBCEIHEBHOM KU3HU:

e /11  OOBSICHEHHS  XUMHUYECKHX
SBJICHUH, IPOUCXOASIINX B IPUPOJIE, OBITY U
Ha NMPOU3BOCTBE;

® OmpeeIeHUs BO3MOXKHOCTH
MPOTEKaHUs XHMHUYECKUX TMpeBpalleHuil B
Pa3IUYHBIX  YCIOBHSIX M OICHKH  HX
MTOCJIC/ICTBHI;

® DJKOJIOTUYECKH rpaMOTHOTO
MOBEJICHUS B OKPYKAIOLIEH CPENE;

® OIEHKU BIHUAHUA  XUMHUYECKOIO
3arpsi3HEHUS]  OKpYXKalIled  cpeasl  Ha
OpraHu3M 4eJOBEeKa U JIpYyI'He >KHUBBIC
OpTraHHU3MBI;

e (e30macHoro oOpareHust c
TOPIOYMMH M TOKCUYHBIMU BEIIECTBAMHU U
71a00paTOPHBIM 000PYIOBaHUEM;

® TPUTOTOBJICHUS pacTBOpOB
3a/IaHHOM KOHIEHTpaluu B OBITY W Ha
MIPOM3BOJICTBE;

® KPUTHUYECKOU OLICHKH
JIOCTOBEPHOCTH XHMHUYECKOW HH(pOpMAIINH,
MTOCTYIAOIIEH U3 PA3HBIX HCTOYHHUKOB.

B pesynpraTre ocBOeHUs y4eOHOTO
npeaMeTa o0yJaromuics T0HKeH 3HATh!

e BaKkHeiilIue XHMHYecKHne
NMOHSITHSA: BEIIECTBO, XMMUYECKUN AJIEMEHT,
aToM, MOJIEKYJIa, OTHOCUTEIbHbIE aTOMHAs U
MOJIEKYJISIpHAsE MacChl, HOH, aJJIOTPOIMS,
U30TOIIbI, XUMHUYeCcKas CBSI3b,
AIIEKTPOOTPHUILIATEIHHOCTD, BaJICHTHOCT,
CTETeHb OKUCIIEHUS, MOJIb, MOJISIPHAsI Macca,
MOJIIpHBIH 00BEM Tra3000pa3HbIX BEIIECTB,
BELIECTBA MOJIEKYJISIPHOTO u
HEMOJIEKYJISIPHOTO ~ CTPOEHHMsI,  pacTBOPHI,
IIEKTPOJIUT u HERJIEKTPOJIUT,
AIIEKTPOJIUTUYECKAS JUCCOLIMALINA,

COOOIIIeHN,
JOKJIABbI,
npe3eHTaluu,
CeMHUHAaPBI

NpaKTHYecKue padboTbl

JOKJIAAbI

NpaKkTHYeCKHe padoThl

JMOKJIA/Ibl, Pe3eHTALHI

AOKJIaAbI, MPE3CHTAIIUN

HHCTPYKTAXK

NpaKTHYeCKue padoTbl

ceMHUHAp
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OKHCIINTEIIb U BOCCTAHOBUTCIIb, OKHMCIICHUEC U

BOCCTAHOBJICHHE, TEII0BOMN apdexT
pEaKIUK, CKOPOCTb XHMHYECKOW pPEaKIH,
KaTaJus, XUMHYECKOe paBHOBecHE,

VIICpOAHBI  CKeJeT,  (QYHKIHMOHAIbHAS
rpymnmna, i30MepHsi, TOMOJIOTHS;

® OCHOBHbIC 3aKOHBbI XHMHUM:
COXpPAHEHHUsI MAacChl BEILECTB, IOCTOSHCTBA
cocraBa BewllecTB, llepmoguueckuil 3aKoH
.. Menneneena;

® OCHOBHbIE TeopuM XUMHUH;
XAMHYECKOW  CBSI3H, DJIEKTPOJIUTHYECKOU
JUCCOLMALMY, CTPOEHUS OpPraHUYEeCKUX U
HEOPraHUYECKUX COCIMHEHUN;

e BajkKHeHIIHe BellecTBa )
MaTepHaJIbl: BAaXHEUIIME METAUIbl U
CIUIaBbl, CEpHAas, COJsAHAs, Aa30THAs WU
YKCyCHasi KHCIOTBI; OJIarOpOJHBIE Ta3bl,
BOJIOPOJI, KHUCJIOPOJ, TAJIOrEHBI, IIEJIOYHbIE
METaUlbl;  OCHOBHBIE,  KHUCIOTHBIE U
aMm(pOTepHbIE  OKCHUIBI W  THIPOKCH]IBI,
LIEJIOYM, YIJIEKUCHBIA W yrapHblii rasbl,
CEpHUCTBIA Ta3, aMMHUAK, BOJIA, MPHUPOIHBIN
ra3, MeTaH, 3TaH, 3TUJIEH, alleTUIICH, XJIOPH/]L
HaTpUs, KapOoOHAT U TUAPOKAPOOHAT HATPHS,
kapooHat u (Qocdar xampuus, O€H30II,
METAHOJI M ATaHOJ, CIOKHBIC d(UPBI, )KHUPBI,

MbLIa, MOHOCaXapH/Ibl (rmroko3a),
aucaxapuabl - (caxaposa), IOJIMCaxapubl
(kpaxmai u LIEJUTI0I03A), AHWJIUH,
AMUHOKUCIIOTBI, OCJIKH, WCKYCCTBEHHBIC W
CUHTETHYECKUE BOJIOKHA, Kay4qyKH,
TUTACTMACCHI,

TeCTUPOBaHHe, NMCbMEHHbIE
YCTHBIE OTBEThI 00y4aIOIIUXCS

TECTUPOBaHHUE

NUCbMEHHBIN 0NPoC

TeCTUPOBaHHe, NMCbMEHHbIe
YCTHBIE OTBeThI 00Y4aI0LIUXCsl

OIIPOCHI,

OIIPOCHI,
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