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MHNOACHUTEJBHASA 3AIITMCKA

PabGouass mnporpamma yudeOHOro mpeaMeTa XUMHUS MpeJHA3HAYEHA IS
U3Y4YeHHUS XMUMHUHM B TpodeccroHadbHbIX oOpaszoBatenbHbiX opranuzanusx CIIO,
peanu3yronmx o0pa3oBaTeIbHYI0 MpPOrpaMMy CpeaHero oOIero oOpa3oBaHUs B
npenenax OCBOCHHMS OCHOBHOW oOpa3oBarenbHoM mporpammbl CIIO Ha 6aze
OCHOBHOTI'0 00111eT0 00pa30BaHusl MIPH MOJATOTOBKE CIEIIMAIMCTOB CPEIHETO 3BEHA.

Pabouass mporpamma paspaborana Ha ocHoBe TpeboBanuit ®I'OC cpennero
obOmero oOpa3oBaHUs, B COOTBETCTBHM C PEKOMEHIAIMAMH 10 OpTaHU3AINH
MOJTyYeHHUsI CpeHero oOiiero oopazoBaHus B Mpeeaax 0CBOCHUS 00pa30BaTEIbHbIX
pOrpaMM CpeHero mpodeccuoHanIbHOr0 00pa3oBaHus Ha 0a3e OCHOBHOTO OOIIETO
oOpazoBaHusi, ¢ yuetom [IpumepHoil mporpaMMbl 00I1Ie00pa3oBaTEIbHON yueOHOU
TUCHUIUIMHBL « XUMUD», pekoMeHa0BaHHOU DI'AY «OUPO» ot 21.07.2015r.

Conepxxanue paboueil mporpaMMbl yueOHOTO npeaMeTa XuMusi HalpaBiIeHO Ha
NOCTUKEHUE CIEAYIOUIUX 1ENEH:

. dbopmMupoBaHre y 00yUaIOIUXCSl YMEHUS OLICHUBATh 3HAYUMOCTh XUMHUECKOTO
3HAHUSA ISl KQXKIOTO YEJIOBEKa;

. dbopMupoBaHre y O0YYaIOMIUXCS LETOCTHOTO MPEACTABICHUS O MUPE U POJIH
XUMUHA B CO3[JaHUH COBPEMEHHOM €CTECTBEHHO-HAyYHON KApTUHBI MHPA; YMEHUS
OOBSACHATH OOBEKTHI U TPOIECCHl OKPY’KAIOIMIEH JEHCTBUTEIBHOCTHU: MPUPOTHOM,
COLMAIBHOM, KYJIBTYPHOM, TEXHHUYECKOM CpeIbl, — HCHOJB3YySd JJIsI 3TOro
XUMUYECKUE 3HAHUS;

pa3BUTHE Y OOYydYarOIIUXCS YMEHHMM pa3iaudaTh (DAKThl U OIEHKH, CPaBHUBATH
OIICHOYHBIEC BBIBObI, BUJETh UX CBSA3b C KPUTEPHUSMH OIICHOK U CBSI3b KPUTEPHUEB C
ONpENEICeHHOW CHCTEeMOW  IeHHOCTeW, (opmyiupoBaTh U OOOCHOBBIBATH
COOCTBEHHYIO MO3UIIUIO;

npuoOpeTeHrue  O0ydYaroUIMMUCS  OMbITa  Pa3sHOOOpPa3HOM  JEATENbHOCTH,
MO3HAHUS W CaMOIIO3HAHUS; KIIOYEBBIX HABBIKOB, HMEIOIIUX YHHBEPCAIbHOE
3HAUYEHHUE ISl PA3IMYHBIX BHJOB JEATEILHOCTH (HAaBBIKOB pEIICHUS MTPoOieMm,
NPUHATUS ~ pEIIeHWH, TOoucKa, aHanu3a W o0paboTku  uHpOpMmaIiuwy,
KOMMYHUKATHUBHBIX HABBIKOB, HABBIKOB U3MEPEHHH, COTPYJHUYECTBA, OE€30MMACHOTO
oOparieHus ¢ BEIeCTBaMHU B TOBCEAHEBHOM KU3HN).



OBILIAA XAPAKTEPUCTHUKA YYEBHOI'O ITPEJIMETA

XuUMHST — 3TO HayKa O BEIIECTBaX, UX COCTaBE M CTPOCHHUM, CBOMCTBAX U
NPEeBpAIlCHUAX, 3HAYEHUM XUMHUYECKHX BEIECTB, MAaTepUajIoB M MPOLECCOB B
IPAKTUYECKOM ESITeIbHOCTH YeJIOBEKA.

Conepxanue ydeOHOro mpeaMeTra XHUMHUSI HaNpaBIeHO HAa YCBOCHUE
OOy4alolMMUCSI OCHOBHBIX TOHSTHH, 3aKOHOB W TEOPUH XHMHH; OBJIAQJCHUE
YMEHUSMH HAOTIOIaTh XUMHUYECKUC SBJICHHS, POBOAUTH XUMHUECKHUI IKCIIEPUMEHT,
MPOU3BOJUTH pPacuyeThl Ha OCHOBE XHMHYECKUX (POPMYJT BEIIECTB M YpaBHEHHIA
XUMHUYECKUX PEAKIUH.

B nporecce uzydeHus XuMun y 00y4aroninxcs pa3BUBAIOTCS MMO3HABATEIbHBIC
WHTEPEChl M WHTEJUIEKTyallbHbIE CIIOCOOHOCTH, MOTPEOHOCTH B CaMOCTOSITEIEHOM
MPUOOPETEHUS 3HAHUHN 10 XUMHUU B COOTBETCTBUHU C BO3HUKAIOIIUMH JKU3HECHHBIMH
mpoOjeMaMu, BOCIHHUTHIBAETCA O€peKHOE OTHOIICHUS K TPHUpPOAE, IOHMMaHHUE
3I0pOBOr0 00pa3za KM3HU, HEOOXOAMMOCTU MPENYNPEKIACHUS SBICHUN, HAHOCAIUX
Bpea 30pOBbI0O U OKpyxKaroled cpene. OHM OCBaMBalOT HPHUEMBI T'PAMOTHOTO,
0€30MacHOr0 UCIOJIb30BaHUSI XUMUYECKUX BEIIECTB U MAaTEPUAIOB, IPUMEHSIEMBIX B
OBITY, CEJIbCKOM XO35IIICTBE U Ha IPOU3BOCTBE.

[Ipn CTPYKTYpUpOBaHMM COJEpKAHHUS Yy4eOHOTO IMpeAMETa YUYUTHIBACTCS
OOBEKTUBHASL PEATbHOCTh — HEOONBIION 00BEM YacoB, OTHYIICHHBIX Ha W3YYCHHE
XAMHA ¥ CTpPEeMJICHHE MAaKCHMaJbHO COOTBETCTBOBATH HJIESIM Pa3BUBAIOIICTO
oOyuenus. [losTomy TeopeTHdeckne BOMPOCHI MAKCHMAJIbHO CMEIIEHBI K Haudaly
W3YYCHHUS TUCIUIUIMHBI, C TeM 4YTOOBI MOCIEAYIOmUN (aKTUIECKU MaTtepual
paccMmaTpuBascs Ha OCHOBE N3YYCHHBIX TEOPHUH.

Peanuzamus OeAyKTUBHOTO TOAXOAa K HW3YYCHHIO XUMHH CIIOCOOCTBYET
Pa3BUTHIO TaKUX JIOTMYECKHX OMNEpalfii MBIIIJICHUS, KaKk aHaju3 W CHHTE3,
0000IIeHne W KOHKpETH3allds, CPaBHCHHE W aHaJOTHs, CHCTeMaTH3alus W
Kiaccuukanus u ap.

B npomecce u3ydeHHss XMMHM TEOPETHUYECKHUE CBEACHHUS JOMOJHSAIOTCA
JEMOHCTpPALUAMH, JTAOOPATOPHBIMU OMBITAMU U MPAKTUYECKUMH  3aHATUSIMH.
3HAUUTENTFHOE MECTO OTBOJUTCS XUMHUYECKOMY OJKcrepuMeHTy. OH OTKpbIBaeT
BO3MOXKHOCTh (DOPMHUPOBATH y OOYUYaIOIMIUXCS CHEIHAIbHBIE MPEAMETHBIC YMEHHUS:
paboTaTh C BEIICCTBAMH, BBHITIOJHATH MPOCTBIE XHWMHUYECKHE OIBITHI, YYHThH
0e30macHOMY UM DKOJIOTHYECKM TPaMOTHOMY OOpaIllEHHWI0 C  BEIleCTBAMH,
MaTepuaJaMH | MpoleccaMu B OBITY U Ha MIPOU3BO/ICTBE.

Jlyis opraHu3anuyu BHEAYJUTOPHOW CaMOCTOATEIBHOUW pabOThl 00yUYaIOIUXCS,
opnaneBatronmu  crienuaibHocTsMu  CIIO  mpencrtaBien mepedeHb pedepaToB
(mokJ1a10B), UHIAMBUIYAIbHBIX TIPOEKTOB.

B nmpomecce wusydeHus XuUMHUM BaxXHO (HOPMHUPOBATH HH(DOPMAITMOHHYIO
KOMIIETEHTHOCTh OOywatomuxcs. Iloaromy mnpu opraHuzanuy CcaMOCTOSTEIbHOU
paboOThl aKIEHTUPYETCS BHHUMAaHHE OOYYalOIUXCS Ha TMOUCKEe HWH(opmaruu B
cpenctBax wmaccmenua, MHTepHere, y4ueOHOW U CHEIUAIbHOM JUTEpaType ¢
COOTBETCTBYIOIIUM O(OPMIICHUEM U TPECTABICHUEM PE3YIIbTaTOB.

N3ydenne yueOHOro mpeamera XUMHS 3aBEpIIACTCS MOABEICHUEM HTOTOB B
dbopme 3K3aMeHa.



MECTO YYEBHOI'O TIPEJIMETA B YYEBHOM IIJIAHE

B yueOHOM TuTaHE TpOTpamMMBbl TOJATOTOBKH CICIMATUCTOB CPEIHETO 3BEHA
MECTO y4eOHOro mpeamMeTa XWMHS — B COCTaBe OOMIMX YYEOHBIX MPEIMETOB,
dbopmupyeMbIX U3 00s13aTenbHBIX TpeaMeTHbiX obnacteir ®I'OC cpennero o0O1ero
o0Opa3oBaHUs.

PE3YJBbTATBI OCBOEHUSA YYEBHOI'O ITPEJMETA

OcBoeHue coaepkaHusi ydeOHOro mpenMera Xumus, OOECIeUHnBaET
JTOCTUKEHHE 00YJAIOIIUMUCS CIETYIOIINX Pe3yIbTaTOB:

. JUYHOCMHBIX:

YYBCTBO TOPAOCTH U YBAKEHHUS K UCTOPUU U JOCTHKECHHUSIM OTE€UECTBEHHOM
XUMUYECKON HayKH; XHMHUYECKH TpaMOTHOE IOBEJIeHHEe B NpodeccrHoHaIbHOM
NESTEIPHOCTM U B OBITY TpU OOpallleHMH ¢ XUMUYECKUMH BEIECTBaMH,
MaTeprualiaMH ¥ IpoLeccCaMu;

TOTOBHOCThH K MPOJIOJKEHUIO 00pa30BaHUs U MOBBIIICHUS KBATU(PUKAIIUU B U3-
OpaHHOW TPO(ECCUOHATBPHONU AEATEIbHOCTH U OOBEKTUBHOE OCO3HAHHE POJIM XH-
MHUUYECKUX KOMIIETEHIIUN B 3TOM;

YMEHUE HCIOIb30BaTh JOCTH)KEHHSI COBPEMEHHOM XHMMHUYECKOW HAyKH U
XUMUYECKUX TEXHOJOTUHA JUI1 TOBBIIIEHUS COOCTBEHHOI'O HHTEIIEKTYalbHOTO
pa3BUTHS B BEIOpaHHOU Npo(dhecCUOHATBHON EATETbHOCTH;

. MemanpeomenmHlxX:

UCIIOJIb30BAHUE  PA3JIMYHBIX BUJOB [O3HABATEIbHOM JEATENBHOCTH U
OCHOBHBIX HWHTEJIEKTYaJbHbIX oOlepanuil (MOCTaHOBKM 3aJaud, (popMylInpoBaHUs
TUIO0TE3, aHAJIW3a U CUHTE3a, CPAaBHEHHS, 0000IIEHNs, CUCTEMATU3AIINH, BBISBICHUS
MPUYMHHO-CJIEJACTBEHHBIX CBS3€H, MOMCKA aHAJIOroB, (HOPMYIUPOBAHUS BBHIBOJIOB)
IUISl pEIIeHUs] MOCTaBJICHHOW 3aJaud, MPUMEHEHWE OCHOBHBIX METOAOB MO3HAHMS
(Habmro/IeHUs, HAy4YHOTO SKCIEPUMEHTA) JUIsl M3YYEHHs] Pa3JIMYHBIX CTOPOH XH-
MHUYECKUX OOBEKTOB M MPOIECCOB, ¢ KOTOPHIMH BO3HUKAET HEOOXOJUMOCTH CTal-
KHBaThCA B MpodeccuoHanbHOU chepe;

UCIIOJIb30BAaHUE PA3JIUYHBIX HMCTOYHMKOB JUISI TIOJIYYEHHS XUMHYECKOUN
uH(opManMK, YMEHHME OLEHUTh €€ JOCTOBEPHOCTb JUIsl JTOCTHXKEHHS XOPOLIUX
pe3yabTaToB B mpodeccruoHanbHol chepe;

. npeomMemHulx:

c(hOpMUPOBAHHOCTH MPEJCTABICHUI O MECT€ XUMHUHM B COBPEMEHHON Hay4dHOI
KapTHHE MHpa; MMOHUMaHUE POJM XUMHHM B (POPMHpPOBAHMHU Kpyrozopa W (PyHK-
[IMOHAIBHOW IPAMOTHOCTH Y€JIOBEKA JUIsl pELICHUs! TPAKTUYECKUX 3a]1aY;

BJIQJICHUE OCHOBOIIOJIATAIOIIUMHA XUMHUYECKUMU TOHSATUSIMU, TEOPHUSIMH,
3aKOHAMM WM 3aKOHOMEpPHOCTSIMH;  YBEPEHHOE  IO0Jb30BaHHE  XHMHYECKON
TEPMUHOJIOTUEN U CUMBOJIUKOM;

BJIaJICHUE OCHOBHBIMM METOJAaMU HAYYHOT'O IO3HAHUS, HCIOJIb3yEMbIMU B
XUMHUHU: HAOJIIOJICHHEM, ONUCAaHUEM, H3MEpPEHUEM, OSKCIIEPUMEHTOM; YMEHHE
0o0pabaTpiBaTh, OOBSCHATH PE3yJbTAaThl MPOBEACHHBIX OMBITOB W JENIATh BBIBOBI;
TOTOBHOCTh W CIIOCOOHOCTh TMPUMEHATh METONbI TIO3HAHUS TPU PEIICHUH
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MPAKTUYECKUX 3a/1a4;

c(hOpMHPOBAHHOCTh YMEHHS JaBaTh KOJIMUECTBEHHbIC OIEHKUA U MPOU3BOAUTH
pacyeTsl 0 XUMUYECKUM (POpMYJIaM U YPaBHEHUSIM;

BIAJCHUE TpaBWIaMH TEXHUKM OE€30MacHOCTH TPU  HMCHOJIb30BaHUU
XUMUYECKUX BEIIECTB;

c(hOpPMHPOBAHHOCTh COOCTBEHHOM MO3UIMU IO OTHOUICHUIO K XUMHUYECKOM
uH(pOopMaIuK, MOTy4aeMON U3 pa3HbIX HCTOYHUKOB.

COJIEPXAHUME YYEBHOI'O IIPEAMETA
BBenenue

Hayunble wMeTOnbl TO3HAHWS BEIIECTB M XHUMHUYECKUX sABJICHUU. Ponb
AKCIEPUMEHTa M TEOPUU B XUMHUH. MOJACIMPOBAHUE XUMHUUYECKUX MPOLECCOB.
3nauenue xumuu npu ocBoenuu mpodeccuit CIIO u cneumansHoctedt CIIO
TEXHUYECKOTO podusis mpopecCuoHAIBHOTO 00pa30BaHUs.

Paznen 1. O61mme noHATHSA M 3aKOHbI XuMuM. CTpoeHMe BelecTBA

1.1 OcHoBHbBIE NOHATHSA U 3aKOHbI XHMHUH

OcHoBHbIE mTOHATHA XUMHUM. BemectBo. ATomM. Monekyna. XHWMHUYECKHM
aneMeHT. Amnotrpornus. IIpocTeie W cloxkHble BemecTBa. KayecTBEHHBIM U
KOJIMYECTBEHHBIN COCTaB BEIIECTB. XUMUYECKHUE 3HAKU U POopMyJibl. OTHOCUTEITBHbBIE
aTOMHas U MOJIeKyJIspHasi Macchl. Kon4yecTBo BeliecTna.

OcHOBHBIE 3aKOHBI XUMUHU. CTEXHUOMETPUS. 3aKOH COXPAHEHUSI MACCHI BEIIECTB.
3aKOH MOCTOSIHCTBA COCTaBa BEILIECTB MOJIEKYJISIPHOM CTPYKTYpbl. 3aKOH ABOTraapo U
CJIECTBUS U3 HETO.

PacyeTHble 3aaun Ha HAaXOXICHUE OTHOCUTEIIBHOM MOJIEKYJSIPHOM MAacChl,
ONpeIeJICHHE MAaCCOBOM JOJIM XUMHUYECKUX JJIIEMEHTOB B CJIOKHOM BEILIECTBE.

Jlemoncmpayuu

Mopenu aToOMOB XUMUYECKHX JIEMEHTOB.

Mopenu MoJIeKyJI IPOCTBIX U CJIOXKHBIX BelecTB (1apocrepxkHeBbie u CTroapTa
— bpurne6a).

Kosnekiust mpocThIX U CI0KHBIX BEIIECTB.

HexoTophbie BelecTBa KOJIUYECTBOM | MOJIb.

Mopeinb MOISIpHOTO 00beMa ra3oB.

Annorpornus ¢ocdopa, KHCI0poa, 0JI0Ba.

Ilpogpunvuvie u npogheccuonanvno 3Hauumbvle INEMEHMbL COOEPIHCAHUA.
AnnorponHbie MoauduKauu yriepona (anmMas, rpadur), kuciopona (KHUCIOPO/,
030H), oyioBa (cepoe u Oenoe o0J0BO). IloHATHE O XMMHUYCCKOM TEXHOJIOTHH,
OMOTEXHOJIOTUH U HAHOTEXHOJIOTHH.

CaMocrosiTesibHAsA padoTa: pElICHUE PACYETHBIX 33/1a4 M0 HAXOXKIECHUE
OTHOCHUTEIIbHON MOJIEKYJIIPHON MAaCChl, ONPEICIICHUIO MaCCOBOM JOJIM XUMUYECKUX
AJIEMEHTOB B CJIOKHOM BEIIIECTBE.



1.2 Ilepuoamyeckuii 3axkoH u Ilepmoamueckass cucreMa XUMHYECKHX
jaemeHTOB /.. MenaesieeBa 4 CTpOeHHE aTOMA

ITepuoanueckuii 3axkon .M. MenneneeBa. Otkpeitue .M. MeHaeneeBbiM
[Tepuomuueckoro 3akoHa. Ilepumoamdveckuit 3akoH B dopmymupoBke J[. M.
Menneneesna.

[lepuonuueckass Tabnuua XUMHUYECKUX  DJIEMEHTOB —  rpaduyeckoe
OTOOpaKEHHE TEPHOIUYECKOTO 3akoHa. CTpyKTypa MEpUOIUYECKONW TaOJIHUIIB:
NepHoJIbl (MaJible ¥ OOJIbLINE), TPYNIbI (TJIABHASI U TOOOYHAs).

Cmpoenue amoma u Ilepuoouueckuit 3axon /I.HU. Menoeneeea. Atom —
ClOXkHas 4actuma. Sapo (IpOTOHBI W HEUTPOHBI) M DIIEKTPOHHAsT 00O0JIOYKA.
N3otomnbl. CTpoeHUE FNEKTPOHHBIX 000JI0YEK aTOMOB 3JIEMEHTOB MajbIX MEPUOIOB.
OCoOEHHOCTH CTPOEHUSI AJICKTPOHHBIX OOO0JOUEK AaTOMOB 3JIEMEHTOB OOIBIINX
neprooB (ITEPEXOHBIX 3JeMEeHTOB). [loHATHE 00 OopOuTaNIX. S-, p- U d-opOuTAIH.
DneKTpOoHHbIE KOHPUTYPAIIMY ATOMOB XUMUYECKUX DJIEMEHTOB.

CoBpemennas  ¢opmynupoBka  [lepuogmdeckoro  3akoHa.  3HAYCHHE
ITepunoanueckoro 3akoHa u llepuoguueckoi cucremMbl XUMHUYECKUX 31eMeHTOB /1. 1.
MeHnneneeBa 1Jis pa3BUTHS HAYKUA U IOHUMaHUs XUMUYECKON KapTUHBI MUPA.

Jemoncmpavyuu

Pazmuunbie dopmbl [lepuoanueckoii cucteMbl XUMHUYECKUX 3ieMeHtoB [I.U.
Menneneesa.

Jlunamudeckue Tabauibl 411 MojieiupoBanus [lepuoanueckoit CuCTEMBI.

DIIeKTpU3aLKS TENl U UX B3aUMOJCHCTBUE.

Jlabopamopnutit onvim

MopenupoBanue mnoctpoeHus llepuoanueckodt  TaOMUIBI  XUMHUUYECKUX
3JIEMEHTOB.

Ilpogpunvuvie u npogheccuonanvhno 3nauumvlie INEMEHMbL COOEPHCAHUA.
PagnoaktuBHOCTh. VCHoONb30BaHME pPagMOAKTUBHBIX H30TONOB B TEXHUYECKHUX
Leysix. PEHTreHOBCKOE M3JIyYEHHE U €r0 MCIOJIb30BAHUME B TEXHUKE M MEIULMHE.
MoaenupoBaHue Kak METOJI MPOrHO3UPOBAHUS CUTYallMU Ha MPOU3BOJICTBE.

CamocrosiTesibHAs pad0Ta: MOACIMPOBAHUE KAK METOJ IPOTHO3UPOBAHUS
CUTYyallMy Ha MPOU3BOJICTBE.

1.3 Ctpoenue BemecTrna

Nonnas xumuyeckas cBsizb. KaTnoHsl, UX 00pa3oBaHKe U3 aTOMOB B pe3yjbTaTe
rpoliecca OKUCIEeHUA. AHUOHBI, UX 00pa30BaHUE U3 aTOMOB B pe3yibTaTe Mmpouecca
BOCCTaHOBJIEHUS. VIOHHAs CBS3b KaK CBA3b MEXAY KaTHOHAMHM M aHHMOHAMU 3a CYET
ANEKTPOCTATUYECKOTO MNpuTshKeHus. Kiaccudukanuss MOHOB: MO COCTaBy, 3HAKY
3apsAna, HATMYUI0 TUAPATHOM 000J104KKM. WOHHBIE KpPUCTAUIMYECKHE pPEIIEeTKH.
CBoiiCcTBA BEMIECTB C MOHHBIM TUIIOM KPUCTAJNIMUYECKON PEIIETKH.

KoBasienTHas xumuueckasi cBs3b. MexaHu3m 00pa3oBaHMs KOBAJECHTHOUW CBS3H
(0OOMEHHBIT W JOHOPHO-AKIIENTOPHBIN). DJIEKTPOOTPUIIATETLHOCTh. KOBajieHTHBIC
IOJISIpHAs. M HENOJIApHAs CBsA3U. KpaTHOCTH KOBaJEHTHOM CBA3U. MOJIEKYJIApHBIE U
aTOMHBIE KpHUCTAJUIMYECKUE pemeTku. CBONWCTBA BEIMIECTB C MOJIEKYJISPHBIMH H

8



ATOMHBIMH KPUCTAJUIMYECKUMU PEIIETKaAMHU.

Meranmnuueckas CBs3b. Merajuinueckass KpHUCTaJUIMUECKas pelmerka |
METAIUIMYECKAS] XUMUYECKAs CBA3b. PDU3NUYECKHE CBOMCTBA METAIIIOB.

ArperaTHble COCTOSIHUSI BEIIECTB M BOJOPOAHAs CB3b. TBEpHOE, JKHUIKOE M
razoo0pa3Hoe cocTosHMs BemlecTB. Ilepexosa BemiecTBa M3 OJHOTO arperaTHOro
COCTOSIHUSA B ipyroe. BomoponHas cBS3b.

Uucteie BemecTtBa M cmecu. [loHstme o cmecu BemecTB. ['oMOreHHoie u
rereporeHubie cMecu. CocTaB cMmeceil: o0beMHas 1 MaccoBasi JOJIH KOMIIOHEHTOB
CMECH, MaccoBasi J0JIsl IPUMECEH.

Hemoncmpayuu

Mopeinb KpUCTaUIMYECKOU PEMIETKH XJIOpUIa HATPHSL.

O6pa3ipl MHUHEPAIOB C HOHHOM KPUCTAUIMYECKOW PEHISTKOM: KaJblIUTa,
TaJInTA.

Mopenu KpUCTaUIMYECKHX PEIIETOK «CYXOro Jibja» (Wi #ona), ajiMasa,
rpaduTa (MU KBapua).

[Tpubopsl HA KUIKUX KPUCTAIIIAX.

Jlabopamopnwie onvimuol

[IpuroTtoBneHue cycneH3uu KkapOoHaTa KaJlblus B BOJIE.

Ilpogpunvnvie u npogheccuonanvho 3HauuMvle 3IJ1EMEHMBL COOEPHCAHUA.
[TonsipHOCTE CBSI3M M MOJIIPHOCTH MoJIeKyJbl. Konnencanus. Texydects. Bo3ronka.
Kpucramnmuzanusa. CydnuManus u necyonumanus. AHOMaIuu (pPU3NYECKUX CBOWCTB
BOJbL. JKuakue KpucTaibl.

CamocrosTesbHas padora: MonenmpoBaHue KPUCTAJUIMYECKUX PEIIETOK
XJIOPUJIa HaTpHsl, CyXOro JibJia, anMasa, rpadura.

1.4 IucnepcHble cCUCTEMBI

[Tonarue o aucnepcHoi cucrteme. JlucrepcHas ¢aza U IUCTIICPCHOHHAS Ccpefa.
Knaccudukanus qucnepcHsix cucteM. [IoHSITHE 0 KOTOMAHBIX CUCTEMAaX.

Jlemoncmpavyuu

OO0pa3ipl pa3IUYHbIX AUCIEPCHBIX CUCTEM: dMYJIbCUHM, CYCIEH3HM, a’po30JIei,
resie v 301ei.

Koarymnsauus.

Cunepesuc.

Oddexr Tunpans.

Jlabopamopnuie onvimol

[IpuroroBieHue cycreH3uu KapooHaTa KaJlbLiusl B BOJIE.

[Tony4yeHue 3MyabCUU MOTOPHOTO Macia.

O3HaKOMIIEHHE CO CBOMCTBAMU AUCTIEPCHBIX CUCTEM.

Ilpoghunvuvie u npogheccuonanvho 3HauuMvle 3INEMEHMbL COOEPHCAHUA.
Kunkue xpucramiabl. MuHepalibl W TOPHbIE MOPOJbI KakK MPUPOJHBIE CMECH.
OMynbcHMM W CycneH3uu. 3o0iud (B TOM 4uclie a’3po3onu) u renu. Koarymsmws.
Cunepesuc.

CamocrositesibHasi padota: MoaenupoBaHue AUCHEPCHBIX CHCTEM.



1.5 Boaa. PacTBopbl. DJIeKTPOJTUTHYECKAS TUCCONHAIUSA

Bopa. PactBopml. PactBopenme. Boma kak pactBoputenb. PacTBOpHMOCTH
BellecTB. HachlllieHHbIE, HEHACHIIEHHBIE, TIEPECHIIICHHBIE PACTBOPHI. 3ABUCUMOCTD
PacTBOPUMOCTH T'a30B, )KUIAKOCTEH U TBEPBIX BEUIECTB OT Pa3IMYHBIX (haKTOPOB.

MaccoBast 10Ji1 paCTBOPEHHOTO BELIECTBA.

OJIEKTPOJIUTAYECKAsE  JUCCOLMAIMUA.  ODJNEKTPOJHUTBI W HEIJIEKTPOUTHI.
DJNEKTPOIUTHYECKAsT AUCCOMaIa. MexXaHU3Mbl 3JEKTPOIUTUYECKON AUCCOIUALINN
U1 BEUIECTB C PA3JIMYHBIMUA THUNAMH XUMHYECKOW CBA3U. [ MIOpaTUpOBaHHBIC H
HETUpaTUPOBAHHbIEC HOHBI. CTENEHb ANEKTPOIUTHYECKOUN aucconuanuu. CUiabHbIE U
cinabpie  ANeKTPONAUTH. (OCHOBHBIE TOJOXEHUS TEOPUU  AIEKTPOIUTUYECKOM
nucconuanvu. KucimoTel, OCHOBaHMS M COJIM KaK 3JIEKTPOJIUTHI.

Jemoncmpayuu

PacTtBOoprMOCTE BEIECTB B BOJIE.

Cobupanue ra30B METOJIOM BBITECHEHHUS BO/IbI.

PacTBopeHnue B BOJ€ CEpHOM KUCIIOTHI U COJIEM aMMOHUSI.

OO0pasipl KPUCTATIIOTHIPATOB.

N3roroBieHne TUIICOBOM MOBA3KHU.

HcnpiTanne pacTBOPOB JJIEKTPOJIMTOB M HEAJIEKTPOJIUTOB HAa MPEIAMET
JIUCCOLIMALIAH.

3aBUCHUMOCTB CTENEHHU DJIEKTPOJIUTUYECKOW AUCCOLNMALNHA YKCYCHOM KHCIIOTBI
OT pa30aBlieHUs pacTBOpA.

JIBM>KEHHE OKPAIICHHBIX HOHOB B AJIEKTPUUYECKOM IMOJIE.

[IpuroToBneHue KECTKOW BOBI U YCTPAHEHUE €€ KECTKOCTH.

HNonuTsl.

OO6pa3iibl MUHEPAJIBHBIX BOJ| Pa3IUYHOTO HA3HAUEHUSI.

Ilpakmuueckoe 3anamue

[IpuroroBieHue pacTBopa 3aJaHHON KOHIIEHTPALIUU.

Ilpogpunvuvie u npogpeccuonanvro 3nauumoie nemenmol cooeprycanus. Pac-
TBOpEHHUE KaK GU3UKO-XUMUUYECKHM mporiecc. TemnoBbie 3¢ (HeKThI IPU paCTBOPEHUHU.
Kpucramnorugparel. Pemenue 3aga4 Ha MacCOBYIO JIOJF0 PACTBOPEHHOI'O BEIIECTBA.
[IpumeHneHnre BOABI B TEXHUYECKUX IeNsAX. JKECTKOCTh BOJBI W CHOCOOBI ee
ycTpaHeHus. MuHepaIbHbIE BOJBI.

CamocrosiTesibHAas padoTa: NPUTOTOBJIEHNE PACTBOPOB 3aJaHHOMN
KOHIEHTPAIUHU

Paznen 2. Oprannyeckasi Xumus

2.1. OcHOBHbIE MOHATHS OPrAHUYECKON XMMHUM U TEOPHs CTPOEHMSI
OPraHuYeCcKuX CoeuHeHnI

[Ipenmer oprannueckor xumuu. [IpupoaHbie, ICKYCCTBEHHBIE U CUHTETUYECKUE
oprannueckue BeiecTBa. CpaBHEHHE OPraHUYECKHUX BEIIECTB C HEOPTAHUYECKUMU.

BanentHOCT. XUMHUYECKOE CTPOEHHE KAK MOPSAOK COCAUHEHHS AaTOMOB B
MOJIEKYJIbI T10 BaJIEHTHOCTH.
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Teopust crpoeHust opranuueckux coeauHeHuii A. M. bytnepoBa. OcCHOBHBbIE
MOJIOKEHUSI TEOPUU XMMHYECKOTO CTpoeHHs. M3omepuss U u3oMepbl. XUMHUUYECKUE
(GhOopMyJIIbl U MOZEIIM MOJIEKYJI B OPTraHUYECKOW XUMUHU.

Knaccudukanusa opranudeckux BemiecTB. Kiaccudukanus BemectB 1o
CTPOCHHUIO YIJIEPOJHOTO CKeJieTa U HAIMYUIO (PYHKIIMOHAJIBHBIX IpyIil. ['oMonoru u
romoJiorusi. Hauana nomenkmnatypsl IlUPAC.

Knaccudukanus peakuuit B opranuyeckod Xumuu. Peaknuu npucoearnHEHUs
(runpupoBaHusl, TAJIOTEHUPOBAHUS, THAPOTaIOTCHUPOBAHMS, TUaApaTanuu). Peakunu
OTIICTUICHUSI  (IETUAPUPOBAHUS,  JETUAPOTaJOTCHUPOBAHUS,  JIETUApaTaIuu).
Peakiuu 3amemienus. Peakuun nzomepusamuu.

Hemoncmpayuu

Mojienn MOJIEKYJI TOMOJIOTOB U H30MEPOB OPTaHUYECKUX COEIUHECHUM.

KauecTtBeHHOE€ OOHapyxeHue yriepoja, BOJOpOJa U XJopa B MOJEKyJIax
OPraHUYECKUX COCAUHECHUMU.

Jlabopamopnuwiii onvim

N3rorosnenne MoAene MOJIEKYJI OPraHUYECKUX BEILECTB.

Ilpogpunvnvie u npogeccuonanvro 3nauumovie 3nemenmul cooeprycanus. 11o-
HATHE O cyOcTtpare u peareHre. Peaknuu OKuCIEHUS W BOCCTaHOBJICHUS
opranudeckux BemiecTB. CpaBHeHHE Ki1acCU(PUKAIIMK COSTUHEHUN U KilacCuPUKaluu
pEaKUMi B HEOPTaHUYECKON U OPraHUYECKON XUMHUU.

CamocrosiTesibHasi padoTa: MPOBEICHUE PEAKIIUN OKHUCIICHUS-
BOCCTAHOBJICHUSA C MPOJTYKTAMH TUTAHUS.

2.2¥YT1J1eBOI0PObI U MX MPUPOIHbIE HCTOYHUKH

AJIKaHbI. AJIKaHbI: TOMOJIOTUYECKUN Psll, NU30MEPUS U HOMEHKJIATypa aJIKaHOB.
XHUMHUYECKUE CBOMCTBA aIKaHOB (METaHa, 3TaHa): TOPEHHUE, 3aMELIEHUE, PA3JI0KEHUE,
neruapupoBanue. [IpumeHeHune akaHoB Ha OCHOBE CBOMCTB.

AJIKEHBI. OTUIEH, €ro IIOJTy4YECHUE (meruapupoBaHUEM JTaHa,
JIENOJIMMEpHU3aIel oIMATUIICHa). [ OMOTIOTUYeCKHit psiji, U30Mepusi, HOMEHKJIATypa
aNKeHOB. XUMHMYECKHE CBOMCTBAa OJTWJICHA: TOPEHUE, KAYECTBEHHBIE PEaKLUU
(oOecrBeunBaHre OpPOMHOUM BOJIBI M PAcTBOpa MEpMaHraHaTa Kaylus), TUApATaIMs,
nonuMepusanus. [IpuMeHenue 3TriieHa Ha OCHOBE CBOMCTB.

Jvensl u kaydyku. [loHsITHE O THEHAX KaK YIJIEBOJOPOAAX C JABYMS JBOMHBIMU
cBsi3aMu. ConpsiKeHHbIE TUeHbl. XMMHUYECKUE CBOMCTBA OyTanueHa-1,3 u u3omnpeHa:
oOecliBeurBaHUE OpOMHOM BOJBI M TOJUMEpHU3alus B Kayuyku. HarypaibHblii u
CUHTETUYECKHE KayuyKu. Pe3uHa.

AnkuHbl.  AuetwieH. XUMHYECKME  CBOMCTBA  allETWIIEHA:  TOPEHHE,
oOecliBeunBaHME OPOMHOM BOJIbI, MPUCOEIMHEHUN XJIOPOBOAOPOAA U THUJpaTallusl.
IIpumeHeHne aneTuiaeHa Ha OCHOBE CBOMCTB. MexXKinaccoBas U30MEpUS C
aJKaJUCHAMU.

Apenbl. benzon. Xwumudeckue CBOHCTBa OCH30ja: TOPEHHE, PEAKIIMH
3aMeleHus (ra- JoreHupoBaHUE, HUTpoBaHue). [IpumeHenune OeH305la HA OCHOBE
CBONCTB.

[IprponHble HCTOYHUKH YTIEBOIOPOAOB. [IpupoaHbIi ra3: coctaB, IPUMEHEHHE
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B Ka4€CTBE TOILIMBA.

Hedts. Coctas u nepepadbotka nedtu. [leperonka Hedtu. Hedrenpomykror.

Jlemoncmpayuu

['openue MeTaHa, 3TUiIeHA, alleTUIICHA.

OtHolleHHEe MeTaHa, OJTWJeHa, aleTwieHa U OeH3ojla K pacTBOpam
nepMaHranara Kajius 1 OpoMHOM BOJIE.

[Tonyyenue »STHiIeHa peakUMeW Jeruaparaldyd dSTaHOJa, aleTuleHa —
TUAPOJIM30M KapOH1a KaJIbLIHsl.

Pa3noxenue kaydyka pu HarpeBaHHH, UCIIBITAHUE MPOTYKTOB Pa3JIOKEHUS Ha
HEIPEAEIbHOCTb.

Konnekmus oOpasmoB Hedhtn u HedrenmpomykToB. Kommekimus «KameHHBII
YTOJIb U NPOAYKIUS KOKCOXUMUYECKOTO TPOU3BOICTBAY.

Jlabopamopnuvie onvimol

O3HakoMJIEHHE ¢ KOJJIEKLIMEH 00pa3oB He(PTH U IPOAYKTOB €€ MepepadOTKHU.

O3HaKOMJIEHHE € KOJUIEKLIUEH KayuyKOB M 00pa3liaMy U3JIE€IUM U3 pE3UHBI.

IlIpogpunvusvie u npogpeccuonanvro 3Hauumvle 31emenmol cooeprycanus. 1lpa-
Buio B. B. MapkoBuukoBa. Kiaccudukanus u  Ha3HaueHUE KaydyKOB.
Knaccudukanus u HazHaueHue pe3uH. Bynkanuzamus kayqyka.

[ToyueHue aneTuieHa NUPOJIM30M METaHa U KapOUAHBIM criocoboMm. Peaxius
MoJMMEpU3aluu  BUHWIxJOpUAa. [lomuBuHUIXIOpUA ©  €ro  INPUMEHEHHE.
Tpumepuzanus aneTuieHa B 0€H30171.

[lonsitue 00 oSkcTpakuuu. BoccTaHoBieHHE HUTPOOEH307a B  AHUJIUH.
I'omonoruueckuii psig apenos. Tomyon. HutpoBanue tonyosna. TpoTui.

OcHOBHBIEC HAMPABJICHUS MPOMBIIIUICHHON MepepadOTKU MPUPOTHOTO ra3a.

[TonyTHbi HE(TAHOM Ta3, ero nepepadoTKa.

[Ipouiecchl MPOMBINIIIEHHOW TEepepabOTKM HEPTH: KPEKUHT, PUPOPMUHT.
OxTaHOBOE YKCIIO OEH3UHOB M LIETAHOBOE YHCIIO TU3EJILHOTO TOIIMBA.

KokcoxumMnueckoe nporu3BOACTBO U €ro MPOITYKIIHSL.

CamocTrosiTesibHast pad0Ta: NPOBEICHUE KAUECTBEHHBIX PEAKIIUNA HA
HEIPEAEIIbHBIE YIIIEBOIOPOIBI.

2.3 Kucjiopoacoaep:kaniue opraHndeckue coeTMHeHusl

Cruptsl. [lonyueHue sTaHosia OpOKEHHUEM TJIFOKO3bl U THApATalMed dTUIICHA.
I'mapokcunpHas rpynna kKak — ¢QyHKOUOHanbHass. [loHsTne o0 mpeaebHBIX
OJHOATOMHBIX CIUpPTaX. XUMHYECKHME CBOMCTBA 3TAHOJIA: B3aMMOJEHUCTBHUE C
HaTpueMm, oOpa3oBaHHWE MPOCTHIX U CJIOXHBIX A(UPOB, OKUCICHHUE B aJIbJCTHU/IL.
[IpumeHeHne 5TaHOJIAa HA OCHOBE CBOMCTB. AJIKOTOJM3M, €ro MOCIEACTBUS IS
OpraHu3Ma YeJIOBEKa U MPEeAYNPEXKIACHHUE.

['muuepuH  kKak TPEACTaBUTENIL MHOIOATOMHBIX CHUPTOB. KauecTBeHHas
peaKurs Ha MHOTOATOMHbIE ClIUPTHIL. [I[prMeHeHue rauuepuHa.

Oenon. duzmveckne U XUMHUYECKHE CBoWcTBa (eHona. B3ammHoe BiusiHHE
aTOMOB B MOJIEKyJie (DeHOa: B3aMMOJEUCTBUE C THIPOKCHUIOM HATPUS W a30THOU
kucnortoil. [I[pumenenne penona Ha OCHOBE CBOMCTB.

Ampperunpl.  Ilomatue 00  ampmermmax. AnpaerugHas —Tpynma — Kak
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¢dbynkuonanpHas. @opManbIerua U €ro CBOWCTBA: OKHCIEHUE B COOTBETCTBYIOIIYIO
KHCIJIOTY, BOCCTAHOBIICHHME B COOTBETCTBYIOIIMI crupT. [lomydyeHue anpaerugoB
OKHCJICHUEM COOTBETCTBYIOIIMX cHUpPTOB. [IprmeHenue popmanbaeruga Ha OCHOBE
€ro CBOMCTB.

Kap6onossie kucnotsl. Ilonstre o kapOoHOBBIX KucioTax. KapOokcuiibHas
rpynna kak ¢yHKUHOHaidbHas. ['oMojornyeckuil psii MpeneabHbIX OJTHOOCHOBHBIX
KapOOHOBBIX KHUCIOT. [loiiydeHne KapOOHOBBIX KHCIOT OKHUCICHUEM AallbJIETHIOB.
XHWMHUYECKUE CBOICTBA YKCYCHOW KHCIJIOTBI: OOIIME CBOMCTBA C MHUHEPAIBbHBIMU
KHUCIIOTaMU U peakuus 3Tepudu- kauuu. [IpuMeHenne ykcycHON KHCIOTH Ha OCHOBE
CBONCTB. BpIcIIne KUPHBIE KUCIIOTHI HA IPUMEPE NAIBMUTUHOBOW U CTEAPUHOBOM.

Cnoxusie d¢upsl u xupbl. [lodydeHue CIOXKHBIX 3PUPOB peakIueit
srepuukannun. CroxHbeie 3QUpbl B PUPOJE, UX 3HaUeHHE. [[puMeHeHne CIOKHBIX
3(UpPOB HA OCHOBE CBOMCTB.

Kupsl kak cnoxssle 3¢upsl. Knaccupukanus xupoB. XuUMHUYECKHE CBONCTBA
’KUPOB: TUAPOJIU3 U THAPUPOBAHKE KUIKHUX KUPOB. [[puMeHeHne )KUpOB HA OCHOBE
CBOWCTB. MbUIa.

VYrneBoabl. YrieBoApl, HX KilaccUPUKanuUs: MoOHOcaxapuabl (TJIIOKO3a,
bpykTOo3a), TMcaxapuibl (caxaposa) U rnojrcaxapuabl (Kpaxmal v HEeJUTI0I03a).

I'moko3a — BemecTBO C JBOWCTBEHHOM (YHKIMEH — alIbJCTHIOCIIHPT.
XHMMHUYECKHE CBOMCTBA  IVIFOKO3bl: OKHMCIEHHME B  TIVIIOKOHOBYIO  KHCIIOTY,
BOCCTaHOBJIEHHE B COPOUT, CIUPTOBOE OpokeHue. [[pumenenune ritoko3sl Ha OCHOBE
CBONCTB.

3HaueHue YIJIEBOJOB B KMBOWM IIPUPOJNE M KU3HM dvenoBeka. [lonsatue o
peaKuusAX NOJHUKOHAEHCAIMM W TUAPOJIM3a HAa IPHUMEPE B3aWUMOIPEBPAILCHUM:
TJIFOKO3a -0- MOJUCaXapul.

Hemoncmpauuu

OxuciieHre crupTa B aJIbJIETU.

KauecTBeHHbBIE peaKIM¥ HA MHOTOATOMHBIE CITHUPTHI.

PacTBopuMOCTh (peHOIa B BOJIE MPU OOBIYHOM TeMIEpaType U HarpeBaHUH.

KauecTBeHHbIe peakiuu Ha (HEHOII.

Peakuust cepeOpsiHOrO 3epKaiia ajlbJIerHI0B U TITFOKO3bI.

OxuciieHre ambJEruioB U TIIIOKO3bl B KHCIOTY C MOMOIIBIO THAPOKCUAA MEAU
(IT). KauecTBennas peakuus Ha kpaxmai. Kommekmus 23pupHBIX Macel.

Jlabopamopnuvie onvimaol

PacTBOpeHuMe riuieprHa B BOJIE M B3auMoaercTBue ¢ ruapokcuaom meau (11).

CBoiicTBa YKCYCHOM KHCIIOTBI, O0IIME CO CBOMCTBAMU MUHEPAIBHBIX KUCIOT.

JIoka3aTenbCTBO HEMPEAEIBHOIO XapaKTepa )KUAKOTO KUpa.

B3anmMoericTBIE ITIOKO3BI M caxapo3bl ¢ Tuapokcuaom meau (11).

KauecTBeHHas peakuus Ha Kpaxmal.

Ilpoghunvuvie u npogheccuonanvho 3HauuMvle 3INEMEHMbL COOEPHCAHUA.
MeTunoBelid CIUPT W €ro HCIOJIb30BAaHHE B KAayeCTBE XUMHUYECKOTO CBIPbS.
TokcuuHOCTh METaHONA M MpaBWJIa TEXHUKM O€30MacHOCTH MpH paboTe C HUM.
OTUJIEHTJIUKOJIb W €ro MNpUMEHEHHE. TOKCHYHOCTh JTHICHIVIMKOJS M TIpaBHIIA
TEXHHUKHU 0€30MacHOCTH IpH paboTe ¢ HUM.

[lomyuenue ¢eHona U3 MPOIYKTOB KOKCOXHMMHUYECKOTO MPOHM3BOACTBA U W3
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Oenzorna.

[Tonukonnencanust Gopmanpaeruia ¢ ¢GpeHosioMm B ¢GeHon0hopMalIbIECTHAHYIO
cmony. Aueranpaerup. [loHdaTHe 0 KeTOHaXx Ha mpumepe auneroHa. lIpumeHeHue
alleTOHA B TEXHHUKE U MTPOMBIILICHHOCTH.

MHuoroo6pa3ue kapOOHOBBIX KHUCIOT (I11aBeJIeBOM KHCIOTHI KaK JBYXOCHOBHOM,
aKpUJIOBOM KHUCJIOTHI KaK HeMpeaeIbHON, OCH30MHOM KUCIOThI KaK apOMaTHYeCKOM ).

[InenkooOpa3yromue maciia. 3aMeHa KUPOB B TEXHUKE HEMMILEBBIM CHIPHEM.
CuHTEeTHYECKHE MOIOIIKE CPEICTBRA.

MonoyHokucioe  OpokeHHE  TIIOKO3bl.  KHCIIOMOJIOWHBIE  MPOMYKTHI.
CunocoBanue kopmoB. HutpoBanue 1emiono3sl. [Iupokcuans.

CaMocrosiTelibHas padoTa: 10Ka3aTelIbCTBO HEMPEACIBHOTO XapaKkTepa
KUJIKOTO kHpa. KauecTBeHHas peaknuus Ha KpaxMall.

2.4 A3otcoaep:kaniue oprannyeckue coeannenus. [loaumepnbl

Amunsl. [lonarue 06 amuHax. Anudarnyeckue aMHHbI, UX Kiaccupukauus u
HOMEHKJIaTypa. AHWINH KaK OpraHu4eckoe ocHoBaHue. llosydeHue aHwnnHa u3
HUTpoOeH3oma. [I[puMeHeHne aHuIMHa Ha OCHOBE CBOMCTB.

AMUHOKHUCIIOTBL. AMMHOKHUCIOTBI Kak aM@OTepHble AU(PYHKIIMOHAIbHbBIE
OpraHUYECKUE COCIMHEHUS. XUMUYECKUE CBOMCTBA aMUHOKHUCIIOT: B3aUMOZCHCTBUE
C LIEeJI0YaMH, KAUCIOTAMH U APYT € Apyrom (peakuus noiaukoHaeHcanuu). [lenruanas
CBSI3b U NOJUIIENTHABL. [[puMEeHeHne aMUHOKHUCIIOT HA OCHOBE CBOMCTB.

benku. IlepBuuHasi, BTOpUYHAs, TPETUYHAS CTPYKTYphl OEIKOB. XHUMHUYECKHE
CBOMCTBa O€IKOB: TOpEHWe, JAeHaTypauus, THAPOJIU3, LIBETHBIE PEAKIIHHU.
buonornyecknue QpyHKIIMN OETKOB.

[Tonumepsl. benku n nonucaxapuibl Kak OMONOJIUMEPHI.

[Inmactmaccel.  llomydyeHune  monuMepoB  peakuuend  IMOJMMEpU3alud |
IIOJIMKOHJECHCAMK.  TepMOIUIaCTUYHBIE M TEPMOPEAKTUBHBIE  IIJIACTMACCHI.
[IpencraBurenu miacTMmace.

Bonokna, wux  knaccuduxarmusa.  [lomydenue  BomokoH.  OTaenbHbIE
IIPEACTABUTENN XUMUYECKUX BOJIOKOH.

Jlemoncmpayuu

B3aumopeiictBue aMMHuaka M aHUJIMHA C COJITHOM KUCIOTOM.

Peakuus anunmHa ¢ GpOMHOM BOJIOH.

JlokazaTenbCTBO HAMMUUS (PYHKIIMOHAJIBHBIX TPYIIN B PACTBOPAX aMUHOKUCIIOT.

PacTtBOpeHue u ocaxxjaeHue OCIKOB.

[IBeTHBIE peakuuu OENKOB.

I'openue nruybero nepa u MWEepCTIHON HUTH.

Jlabopamopnuvie onvimol

PactBopenue 6e1koB B BoJIE.

Obnapy>xeHue 6eIKOB B MOJIOKE U MSICHOM OyJIbOHE.

Jlenatyparus pactBopa Oeika KypHHOTO SHIla CIUPTOM, PAacTBOPAMU COJEH
TSDKEJIBIX METAJUIOB U IPU HATPEBAHUMU.

Ilpakmuueckue 3anamus

Pemenne »5SKCHepMMEHTANbHBIX 33Ja4 Ha UWACHTU(DUKAIIMIO OpPraHMYECKHUX
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COCIMHEHU.

Pacnio3naBanue macTMacc v BOJOKOH.

Ilpogunvnvie u npogheccuonanvro 3nauumvle INEMeHmMsvl CO0EPHCAnUuA. AMu-
HOKAaINpoHOBasi KkucioTa. KanmpoH kak MpeAcTaBUTENb MOJIMAMHUIHBIX BOJIOKOH.
Wcnonb3zoBanue ruaponn3a OEIKOB B MPOMBIIUICHHOCTH. [lonmMBUHMIXIIOpUT,
nosmteTpadTopaTiiien  (tediuion).  denonodopManbaeruaHbIE  TUIACTMACCHI.
Hemmynoun. [TpoMbllieHHOE TPOU3BOACTBO XUMUYECKUX BOJIOKOH.

CamocrosiTesibHasi padoTa: pernieHne SKCIePUMEHTATBHBIX 3a71a4 Ha
OOHapyXEHUE OPraHUYECKUX COCAUHEHUM.

Paznen 3. O01mas 1 HeOpraHm4ecKass XumMmsi

3.1 XuMu4ecKkue peakinuu

Knaccudukanusa xumMuueckux peakiuil. Peakiium coeMHeHusl, pa3inoxeHus, 3a-
MemeHusi, obmena. Karamutuueckue peakuun. OOpaTumble M HeoOpaTHUMbIE
peakuud. ['OMOreHHble M TIETEPOTrE€HHbIE PpPEAKIUU. OJK3O0TEPMHUYECKHE U
SHAOTEPMUYECKHE  peakuuu. TemmoBol  3((PEeKT  XUMHYECKHX  pEeaKIui.
Tepmoxumuyeckrue ypaBHEHHUS.

OKHCIIUTENBEHO-BOCCTAHOBUTEIIbHBIE pEaKInH. CreneHb OKHUCJIEHHUS.
Oxuciurens W BOCCTaHOBIIEHHME. BoccraHoBuTenb UM OkuciaeHue. Meroa
AJIEKTPOHHOTO  OajmaHca  JUIl  COCTaBJICHHUS  ypaBHEHUH  OKHUCIUTENIbHO-
BOCCTAHOBUTEJIBHBIX PEAKLIUN.

CkopocTh XuMHUUecKuX peakiui. [IoHsATHE O CKOPOCTH XMUMHYECKHX PEaKIIHM.
3aBUCHUMOCTh CKOPOCTH XMMHUYECKHMX PEaKIHUH OT paziu4HbIX (PAKTOPOB: MPUPOJIBI
pearupyromux  BEHNIECTB, WX KOHILEHTpPAlUWH, TEMIIEpaTypbl, MOBEPXHOCTH
CONPUKOCHOBEHHSI M UCIIOIb30BAaHMSI KaTaIN3aTOPOB.

OOpatuMocTh XUMUYECKUX peakiui. OOpaTuMble U HEOOpaTUMBbIE PEAKIIMH.
XHUMHUYECKOE PAaBHOBECHE U CITOCOOBI €T0 CMEILIEHHUS.

Hemoncmpauuu

[Ipumepsl HEOOPATUMBIX PEAKIMH, UAYIIUX ¢ 00pa30BaHMEM OCaJlKa, ra3a WiH
BO/IBL.

3aBUCHUMOCTbh CKOPOCTH PEAKLIUK OT MPUPOJIbl PEATUPYIOIINX BEIIECTB.

B3auMopeiicTBue pacTBOpPOB CEPHOW KHCIOTHI C pacTBOpaMu THOCYJb(aTa
HaTpuUs Pa3IMYHON KOHIIEHTPAMU U TEMIEPATYPHI.

Mojenp KUISIIEro COosl.

3aBUCHUMOCTb CKOPOCTH XMMUYECKOW PEaKIMu OT MPUCYTCTBUA KaTaau3aTopa Ha
MIPUMEPE PA3JT0KEHUS TMEPOKCHUIA BOAOPOAA C IMOMOIIBIO JUOKCHIA MapraHia Hu
KaTanasbl.

Mogaenb arexTpomsepa.

Mojienb 3JIeKTPOIU3HON BaHHBI 1JISI TIOJTYYECHUST alTFOMUHUSL.

Mopenb KOJJOHHBI CHHTE3a AMMHUAKa.

Jlabopamopnuvie onvimaol

Peakuus 3amenieHuss MeIn KeJIe30M B paCTBOPE MEAHOTO KyIlOpoca.

15



Peakuuu, uaymue ¢ oOpazoBaHHEeM OCa/iKa, ra3a Wi BOAbIL.

3aBUCHUMOCTh CKOPOCTH B3aUMOJECHCTBHSI COISTHOM KUCJIOTHI C METAJJIaMU OT UX
IPUPOJIBI.

3aBUCHUMOCTh CKOPOCTH B3aUMOJECHCTBHUSl LIMHKA C COJISTHOM KHCIIOTOM OT €€
KOHLICHTPALINH.

3aBUCUMOCTB CKOpOCTH B3aumojieicTBus okcuna meau (II) ¢ cepHoit kucnoroit
OT TeMIIEPaTypPHI.

Ilpocghunvuvie u npogheccuonanvho 3HauuMble 3INEMEHMbBL COOEPHCAHUA.
[Touarue 00 »snekTponn3e. ODIEKTPOJIM3 PaCIUIaBOB. IJIEKTPOJU3 PACTBOPOB.
DNEeKTpOJIUTUYECKOE  MOJydYeHHe  amoMuHudA.  IIpakTuyeckoe  NpUMEHEHHE
anekTponusa. ['ampBaHomnactuka. [anmpBaHocterusa. PaduHupoBaHuE IIBETHBIX
METAJLJIOB.

Karamu3. [T'OoMOreHHele ¥ TreTeporeHHble KaTanu3atopel. [IpomMoTOpEI.
Karanutuueckue sapl. UTHruOuTOpBHI.

IIpon3BOACTBO aMMHaKa: ChIPbE, ANIAPaTypa, HAYYHbIE IPUHLIMIIBL.

CamocrosiTesibHasi padoTa: onpenereHue CKOPOCTH XUMUYECKON peakuu
IIPU U3MEHEHUHU PA3IUYHBIX (PaKTOPOB.

3.2 Knaccuukanus HeOpraHu4eCKuX COeJUHEHUI U UX CBOIiCTBA

Kucnorsl u ux cBoiictBa. KHCIOTHI Kak 3JEKTPOIUTHI, UX KiIacCU(pUKAIUs IO
pa3IMYHBIM NOpuU3HaKaM. XUMHYECKHE CBOMCTBA KHUCIOT B CBETE TEOpPUH
BJIEKTPOJIUTUYECKOMN JACCOLMALIAH. OcobenHnocTu B3aNMOJCHCTBUS
KOHLIEHTPUPOBAHHOW CEPHOM M a30THOM KHUCJIOT ¢ MeTauiaMu. OCHOBHBIE CIIOCOOBI
MOJTyYE€HUS KUCIIOTHI.

OcHoBaHus 1 ux cBoiicTBa. OCHOBaHUS KaK 3JEKTPOJUTHI, UX KIIaCCHU(PUKALIUS
[0 Pa3JIMYHBIM ITpU3HAKaM. XUMHUYECKHE CBOWCTBA OCHOBAaHHM B CBETE TEOPUHU
AJIEKTPOJIUTUYECKON Auccolannu. Pa3inoxenre HepacTBOPUMBIX B BOJ€ OCHOBAaHMM.
OcHoOBHBIE CTIOCOOBI TTOJTYYEHHUSI OCHOBAHMIA.

Comu m ux cBoiictBa. Conm kak 3yekTposuTbl. Conu CpelHHe, KUCIbIE U
OCHOBHbIE. XMMHYECKHE CBOMCTBA COJIEM B CBETE€ TEOPUM DIIEKTPOIUTUYECKOU
nucconuanu. CrocoObI MOTYYEHUs COJICH.

I'mpponus comen.

Oxkcunel U ux cpoicTBa. CoeoOpa3yrolue M HECOoJe00pa3yrolue OKCH/IBI.
OcHoBHbIE, aM(pOTEPHBIC U KUCIOTHBIE OKCUJIbI. 3ABUCUMOCTh XapaKkTepa OKCHUJIa OT
CTETIEHH OKHCIIEHUsI 00pa3yrolero ero mMeramia. XMMHAYECKHE CBOMCTBAa OKCHUJIOB.
[Tosryuenne okCUIOB.

Hemoncmpauuu

BzaumopericTBre a30THOW M KOHUIEHTPUPOBAHHOM CEPHOM KUCIIOT C METAJJIAMU.

['openue docdopa u pacTBOpeHUE MPOIYKTa TOPEHUS B BOJIE.

[Tomydyenue u cBoiicTBa aMm(pOTEPHOTO THAPOKCHIA.

HeoOGpaTuMeblii Tuapon3 KapOuaa KaabIius.

OOpaTuMbli THAPOJIA3 COJIEH PA3TUIHOTO THUIIA.

Jlabopamopnwie onvimaol

HcneiTanne pacTBOPOB KUCIOT HHAUKATOPAMMU.
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B3anMopaeiicTBe METAJIOB ¢ KMCIOTAMH.

BzaumopelicTBue KUCIOT C OKCHUJIaMU METAJIOB.

BzaumojeiicTBUEe KUCIOT C OCHOBAHHUSIMHU.

B3anMoaenicTBuE KUCIOT C COISIMM.

HcnpiTanne pacTBOPOB 1IeJI0YEN UHANKATOPAMHU.

B3aumopeiicTBue 1mieinode ¢ COJIAMU.

PaznoxeHne HepacTBOPUMBIX OCHOBAHUH.

BzaumojelicTBue coyiei ¢ MeTallIaMu.

B3aumopeiicTBre coset Apyr ¢ IPyrom.

I'maponu3 conent pa3IMyHOrO THUIIA.

Ilpogpunvnvie u npogheccuonanvno 3Hauumvlie 3I1EMEHMBL COOEPHCAHUA.
[IpaBwina pazbaBiaeHuss cepHOM KUCIOTHI. VCmosib30BaHWE CEPHOM KHCIOTHI B
MPOMBIIIJICHHOCTH. EJKHE 1IeoYr, WX HCIOJIb30BAHUE B IPOMBIIUIEHHOCTH.
["amenas u HeraimieHas U3BECTh, UX IMIPUMEHEHHE B CTPpOUTENbCTBE. [ MIIC 1 anmebactp,
TUIICOBAHUE.

ITonstue o pH pactBopa. KucnortHas, 1mienodHasi, HEWTpajbHas cpeaa
PacTBOPOB.

CamocTosiTesibHAasi padoTa: UCIIBITAHUE PACTBOPOB KUCIIOT, IIEJIOUEH
WHAWMKATOpamu u onpeaeiieHue pH pactropa.

3.3. MeTa/LiIbl H HEMETAJLIIBI

Meramibl. OCOOEHHOCTH CTPOCHHMSI aTOMOB M KpUCTAUIOB. (PuU3nyeckue
cBoiicTBa MeTauioB. Kiaccudukaiuss MeTajuioB MO  Pa3MyYHbIM  MPU3HAKAM.
XUMHUYECKHE CBOMCTBA METAJIOB. DIEKTPOXUMUYECKUN Psii HAPSIKEHUN METAJIOB.
Mertamnorepmus.

O6mme crnocoObl monydyeHuss MeTtaioB. [loHdATHE 0  MeTaTyprumu.
[TupomMerannyprus, THAPOMETALTYPrus U 3JIeKTpoMeTautyprusi. CriiaBbl YepHbIE U
LIBETHBIE.

Hemeramnbl. OcobenHoctu cTpoeHus atomoB. Hemertamnmsl — mpocThbie
BEILIECTBA. 3aBHCHUMOCTh CBOMICTB TaJIOT€HOB OT UX IOJIO)KEHHS B MEPUOANYECKON
cucteMe. OKHCIUTENIBHBIE M BOCCTAaHOBHUTEIBHBIE CBOWCTBA HEMETAUIOB B
3aBUCUMOCTH OT UX MOJIOKEHHUS B PAY 3JIEKTPOOTPULATEIBHOCTH.

Hemoncmpauuu

Konaexuus meTamios.

B3aumoneiicTBe METAJIOB ¢ HEMeTaUlaMHu (KeJie3a, IIMHKA U aJIFOMUHUS C
Cepoil, AIFOMUHUSI C HOJIOM, CYPbMBI C XJIOPOM, TOPEHHE Kejle3a B XJI0pe).

I'openue merannos.

AJFOMUHOTEPMUS.

Konneknus wemeramioB. ['openme HemetaimoB (cepwl, docdopa, yris).
BriTecHeHne MeHee aKTUBHBIX TaJIOT€HOB U3 PACTBOPOB MX cOJjei Oosiee aKTUBHBIMU
raJloreHamMu.

Mojenp OPOMBINUIEHHOM YCTAaHOBKHM JUIsl ITPOM3BOACTBA CEPHOM KHCIOTBHI.
Monens meun s oOxura wu3BecTHsKAa. KoNIeKIuu MNPOIYyKIUN CHUIMKATHOU
MIPOMBIIIJICHHOCTH (CTeka, papdopa, dasHca, IeMEHTa pa3IndHbIX MAPOK U Ip.).
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Jlabopamopnuie onvimol

3aKajuka ¥ OTILYCK CTaJlu.

O3HaKOMJIEHHE CO CTPYKTYPaMH CEpPOro U Oesoro yyryHa.

PacnioznaBanue pyz xenesa.

Ilpakmuueckue 3anamus

[Tonyuenue, cobnpanue 1 pacrio3HaBaHHUE ra3oB.

Pemenne skcriepuMEHTAaIbHBIX 3a/1a4.

Ilpogpunvuvie u npogheccuonanvno 3nauumoie rnemenmol cooeprcanus. Kop-
pO3usi METAUIOB: XHMHYECKass M JJIEKTPOXUMHUYECKas. 3aBUCUMOCTb CKOPOCTH
KOPpO3UH OT yCIOBUI OKpysKatomei cpeasl. Knaccudukaius Koppo3un METauioB 1o
pa3auyHbIM npu3HakaM. CrocoObl 3aIIUTHl METANIOB OT KOPPO3UH.

[Ipon3BOACTBO UyryHa U CTAJIH.

[Tonyyenue HemeTamyioB (PAKLIMOHHON TMEPErOHKOM JKHUIKOrO BO3AyXa H
AIIEKTPOJIU30M PACTBOPOB MJIM PACILIIABOB AJIEKTPOJIUTOB.

CunmkaTHasi IpOMBIIIIIEHHOCTD. [IpOonM3BOICTBO CEPHON KHCIIOTHI.

CamocrosiTesibHasi padoTa: U3yyeHre 3aBUCUMOCTH CKOPOCTH KOPPO3UHU
METAJJIOB OT YCIOBHUM OKPY>KAOIIEH CPEIbI.

Pa3nen 4. XuMus B ;KH3HH 001IeCTBA
4.1. Xumus ¥ Npou3BOJACTBO

XHUMHYECKAs] TPOMBIIUIEHHOCTh U XUMHYECKUE TEXHOJIOTHH.

Celpbe IS XHMHUYECKOM TNPOMBINUIEHHOCTH. Boaa B XuUMHUYeCKOU
MPOMBIIIJIEHHOCTH. DHEPTUS U1l XUMUYECKOr0 Mpou3BoACcTBA. HayuHble MPUHIMIIBI
XUMHYECKOTO MTPOU3BOJCTBA.

3amuTa OKpyXKaromied cpeapl M OXpaHa TpyAa IIPpU  XUMHYECKOM
npousBojcTBE. (OCHOBHBIE CTaaud XHUMHUYECKOTO Mpou3BojcTBa. (CpaBHEHUE
MPOU3BOACTBA AMMHAKA U METAHOJA.

4.2. XuMHuA B CeJIbCKOM X03MHCTBE

XuMH3aIUs CeJILCKOTO XO35MCTBA U €€ HAPaBJICHUS.

Pactenus u mouBa, MOYBEHHBIM MOTJIOMIAIOIINN KOMILIEKC. Y IOOpEHUS U HX
Kiaccupukanus. XUMHUYECKHE CpEJICTBA 3alllUThl pacTeHui. OTpulatebHbIe
MOCJEACTBUSl MNPUMEHEHUsS] TMECTUIUMI0B W Ooppba ¢ HUMU. XHUMHU3ALMSI
’KHBOTHOBO/ICTBA.

4.3. X¥MHUS U DKOJIOTUSA
XvUMHUECKOe 3arps3HeHue OKpykawmied cpenbl. Oxpana rumgpocdepsl oOT
XHMHMYECKOTo 3arps3HeHus. OxpaHa MOYBBI OT XMMHUYECKOTO 3arpssHeHus. OxpaHa

atMocepsl OT XHMHYECKOro 3arps3HeHusa. Oxpana ¢uopbel u ¢ayHbl OT
XUMHUYECKOTO 3arps3HEHHS.
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4.4 buorexHoJiorusi
buoTrexHonorus ¥ reHHasi UHXXEHEpHs.
4.5. XuMud ¥ NOBCeIHEBHAA KU3HL Y€JI0BEKA

Jomamuss anteka. Motomue u gucTsAmme cpenctBa. CpencrBa O0phOBI C
OBITOBEIMU HaceKOoMbIMU. CpelncTBa JIMYHONW THUTHEHBI U KOCMETHUKH. DKOJOTHS
JKIITHIA. XUMUS U TeHETUKA YeJIOBEKA

4.6 XumMus u mumeBasi NPOMbINIVICHHOCTb

Xumuss u num@a. MapKupoBKM YHNAKOBOK TMHIIEBBIX UM TUTHEHUYECKHUX
MPOIYKTOB
Y YMEHUE UX YUTATh.

Jlemoncmpavyuu

Mopenu npou3BOJCTBA CEPHON KUCIOTHI U aMMHAKA.

Komnekius yno0peHuil u necTuiimioB.

OO0pa3siel cpeaCTB OBITOBOM XUMUHU U JIEKAPCTBEHHBIX MPENapaToB.

Ilpakmuueckue 3anamusn

O3HaKkOMJIEHHE C KOJUIEKIIMEH yA0OpEHUM U MECTUIUIOB.

O3nakomiieHHE C oOpasllaMu CPEeACTB OBITOBOM XUMHHM M JIEKAPCTBEHHBIX
Mpernaparos.

Tembl pepepaToB (10KJIA10B)

* bHOTEXHOJIOTHS U T€HHAsI HKEHEPUS — TexHoIornuu X XI Beka.

* HanorexHonoruss Kak NOPHOPUTETHOE HANpPaBICHUE PA3BUTHS HAYKU W
MIPOU3BOJICTBA

B Poccuiickoit denepanum.

* CoBpeMeHHBIC METOIb 00€33apaskMBaHUSI BOJIBI.

* AlutoTponusi METAJLJIOB.

* Xuznb u nesarenvaocts [.M.Menneneena.

* «I[lepnonnueckoMy 3aKoHy Oyaylllee HE TPO3UT Pa3pPYyLICHUEM. . .»

* Cunres 114-ro anemenTa — TpuyM@ poCCUMCKUX PUBUKOB-SACPIINKOB.

* M30T0MBI BOZOPOAA.

* lcnonp3oBaHue pajiMOaKTUBHBIX U30TOMOB B TEXHUYECKHUX LIEIISX.

* PeHTreHoBCcKO€ U3IIy4eHHUE U €ro UCIOJIb30BaHUE B TEXHUKE U MEIUIIMHE.

* [Ina3ma — 4yeTBepTOE COCTOSHHUE BEIIECTBA.

* AmopdHbIe BelecTBa B MPUPOJIE, TEXHUKE, OBITY.

* OxpaHa OKpy»XKarlieil cpeibl OT XUMUYECKOT0 3arpsiz3HeHus. KonnuecTBeHHbIE Xa-
PAKTEPUCTUKH 3arpsI3HEHUST OKPYKAIOIIEH CPeIbl.

* [I[pumenenne TBEpI0TO U Ta3000pa3Horo okcuaa yriaepoaa (IV).

* 3ammTa 030HOBOI'O SKpaHa OT XUMHUYECKOIO 3arps3HEHUS.

* ['pyboaucnepcHbie CUCTEMBI, MX KJIACCU(PUKALUS U UCIOIb30BaHHUE B podeccro-
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HAJIBHOM JAEATEIIbHOCTH.

» KocMeTnueckue renmu.

* [IpuMeHeHne CyCcieH3Ui U 3MYJIbCHI B CTPOUTENBCTBE.

* MuHepansl ¥ TOpHBIE MOPOJIbI KAK OCHOBA JIUTOCHEPHI.

* PacTBOpBI BOKpYT HAc. TUnbl pacTBOPOB.

* Bona kak peareHT U cpenia s XMMAYECKOro Ipoliecca.

* )Xusnb u aesrenbHocTh C. AppeHuyca.

* Bxilag OTEYECTBEHHBIX YUYEHBIX B pPa3BUTHUE TEOPUHU DIICKTPOJIUTHYECKON
JTVCCOLIAALINH.

* YCcTpaHEeHUE )KECTKOCTH BOAbI HA MTPOMBIIIJIEHHBIX MPEANPUATHSIX.

* CepHas KACI0Ta — «XJIEO XUMUYECKON MPOMBIIIIIEHHOCTH.

* Mcnonp30BaHre MUHEPATBHBIX KUCIOT Ha NPEINPUATUSAX PA3IMYHOTO TPO(UIIA.

* OKcHUabl U COMM KaK CTPOUTENIbHBIE MAaTEPUAIIBI.

* Hcropus runca.

* [IoBapeHHas1 COJIb KAK XUMUYECKOE CBIPHE.

* MHoronukuii kKapOOHAT KalblUs: B PUPOJIE, B TPOMBIIINICHHOCTH, B OBITY.

* Peakuiuu ropeHus Ha mpoU3BOJICTBE U B OBITY.

* BupTyasibHOE MOJIEIMPOBAHUE XUMUYECKUX ITPOLECCOB.

* DJIEKTPOJIU3 PACTBOPOB 3JIEKTPOJIUTOB.

* DJIEKTPOJIU3 PaCIIaBOB JIEKTPOIUTOB.

* [IpakTHueckoe MPUMEHEHHE AIEKTPOJIN3a: papUHUPOBAHKE, TAIbBAHOIIACTHKA,
raJqbBaHOCTETHS.

* lcTopus nonydeHrs u nporu3BOACTBA ATFOMUHUS.

* DJEKTPOIUTUUECKOE MOTYyUYEeHUE U padUHUPOBAHUE MEIH.

* )Kuznb u aesarenbHocTh [, JI9BH.

* Posib METAIIIOB B UCTOPHM YEJIOBEUECKON IMBWIM3aUnU. VlcTopus oTeuecTBEHHON
yepHoi MeTauryprud. COBpeMEHHOE METAILUTYPruYecKoe IPOU3BOJICTBO.

* HMcropusi OTE€UECTBEHHOM LBETHOW MeETaAUypruu. Pojib MeTayyioB M CIUIABOB B
HAay4YHO-

TEXHUYECKOM IIpOorpecce.

» Koppo3us MeTanioB 1 criocoObl 3alIUThl OT KOPPO3HUHU.

* lnepTHbIe WK 61aropoHBIE Ta3kl.

* Poxxnaroniye cojim — TraJoreHsl.

* lcropus BEICKON CIIMYKH.

* lcTopursi BOSHUKHOBEHUS U PA3BUTHUSI OPraHUYE€CKON XUMUHU.

* XKXusnb u aesrenbHoCcTh A.M. byTieposa.

* Butaimmsm u ero kpax.

* PoJIb OTEUECTBEHHBIX YYEHBIX B CTAHOBJICHUH U PA3BUTUH MUPOBOW OPTraHUYECKON
XUMHUHU.

* COoBpeMEHHBIE NPEACTABIEHUS O TEOPHUH XUMUYECKOT'O CTPOCHHSI.

* DKOJIOTUYECKUE ACIIEKTHI UCITOJIB30BAHUS YTIIEBOAOPOIHOIO CHIPHS.

* DKOHOMUYECKHE aCIIEKThl MEXKITYHAPOIHOTO COTPYAHUYECTBA 10 UCIIOJI30BAHUIO
YIJIEBOJOPOAHOTO CHIPbSI.

* Hcropust OTKpBITHS W Pa3pabOTKH Ta30BBIX M HEQTIHBIX MECTOPOXKICHHUHA B
Poccuiickon @enepanun.
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* XuMusi yriaeBOAOPOTHOTO CHIPhS M MOsI Oy Tytiasi mpodeccus.
* YI1eBO0POIHOE TOILIIUBO, €r0 BUbI U HA3HAUCHUE.

* CUHTETHYECKHE KayUyKH: UCTOPHUS, MHOTOOOpa3ue U MEePCIEeKTUBBI.
* Pe3anHOTEXHHYECKOE MPOU3BOACTBO U €T0 POJIb B HAYYHO-TEXHUYECKOM IIpOrpecce.
» CBapo4HOE IPOU3BOJICTBO U POJIb XUMHUH YTJIEBOJIOPOJIOB B HEM.
* Hed1pb 1 ee TpaHCHIOPTUPOBKA KaK OCHOBA B3aUMOBBITOAHOTO MEXKIYHAPOJHOTO

COTPYAHHUYICCTBA

TEMATHYECKOE IINTAHUPOBAHUE

[Ipn peanuzanuu comepkaHus y4eOHOro TMpeaMeTa XUMHsS MaKCUMabHas
ydyeOHasi Harpy3ka oOydJaroluxcs COCTaBisieT 252 yaca: W3 HUX ayJIuTOpHas
BHEAYyAUTOPHAA

(oOsi3aTenbHast)  HaArpys3ka

oOyyarommxcst -
camocTosTeNbHas paboTa oOyJaronuxcs - 84 Jaca,

168

TemaTnuecKkni mjiaH

YacoB;

Bup yueOHoI padoThI

KosnuecTBo uacoB

Pa3nesibl, TeMbI BCero |MpakT. u Jab.| cam. MakKc.
padoThI pad | Harpy3ka

BBencHue 2 1 3
Paznea 1. O01ume NOHATUS U 3aKOHbI 26 4 13 39
xumuu CTpoeHue Belecrsa
1.1 OcHOBHBIEC MOHSATHUS U 3aKOHBI XUMUU 6 1 3 9
Cocras BemiectBa. I3mMepennsi B XUMUHU.
1.2 Ctpoenue aroma. [leproanueckuii 3aKoH 6 1 3 9
/1. 1. MenneneeBa B CBETE TEOPUH O
CTPOCHHUH aToOMa.
1.3 Xumudeckast CBsI3b 4 2 6
1.4 JlucriepcHble CUCTEMBI 2 1 3
1.5 Teopus 3NEKTPOIUTHIECKON 8 2 4 12
TUCCOITHAITIHT
Paznen 2. Opranuyeckasi XuMHusA 92 25 46 138
2.1 OCHOBHBIE OHATUSA OPTAaHUYECKON 8 1 4 12
XUMUHU U TCOPHUS CTPOCHUS OPTaHUYECKUX
COCIMHECHUU
2.2 YrineBogopoasl U UX MPUPOJHBIE 32 11 16 48
NCTOYHUKHU
2.3 Kucnopojacoaepskaiiue opraHu4eckue 36 11 18 54
COCTMHECHMUSI
2.4 AzoTconeprkaliue opraHu4ecKue 16 2 8 24
coeauHenus. [lommmepsl
Pasznen 3. O01mas u Heopranu4eckas 36 11 18 54

XUMUA
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3.1 Xumudeckue peakiuu 10 3 5 15
3.2 Kitaccudukarys HeopraHu4ecKux 14 4 7 21
COCIMHCHUN U UX CBOMCTBA

3.3 MeTtauisl 1 HEMETaIIbI 12 4 6 18
Pa3znen 4. XumMus B :KM3HH 00111eCTBA 12 6 18
4.1 Xumuueckasi IpOMBIIUIEHHOCTb U 2 1 3
XAMUYECKasT TEXHOIOT U

4.2 XUMHS U CEJIbCKOE X03SIHCTBO 2 1 3
4.3 Xumus u mpoOJIeMbl OKpYXKaroIiei cpenpl| 2 1 3
4.4 BrnoTexHOIOT U 2 1 3
4.5 Xumus 1 moBceTHEBHAS JKU3Hb YEJIOBEKA. 2 1 3
4.6 XyvMHsI ¥ TAILEBAsI IPOMBIIIJIEHHOCTb. 2 1 3
Bcero 168 40 84 252

IIpomexyTouyHas arrecranus B popme 3K3aMeHa

XAPAKTEPUCTHUKA OCHOBHBIX BUJIOB YUEBHOW JESATEJIBHOCTH
OBYYAIOILMXCS

Conep:xanue o0yuyeHusi | XapaKTepuCTHUKA OCHOBHBIX BU/I0OB [1€ATEJIbHOCTH
o0yyaromuxcs (Ha YypoBHe YUYeOHBIX ACHCTBUI)
Baxueimme XUMHYECKHEYMEHHE  J1aBaThb  ONPEICIICHWE W ONEpPUpPOBATh
MOHSATHS CICAYIOIMMHA XUMHYECKUMH TOHATUSIMU: BEILECTBO,
XMMUYECKUHN JJIEMEHT, aTOM, MOJIEKYJIA, OTHOCUTEIbHBIE
ATOMHass M MOJIEKYJIIpHAsT MacChl, HOH, aJJIOTPOIIHUS,
M30TOIBI, XUMUYECKAsl CBA3b, 3JIEKTPOOTPULIATEIBHOCTD,
BAJICHTHOCTb, CTENEHb OKHUCJIEHUSA, MOJIb, MOJISIpHAs
Macca, MOJIAPHBIH 00BEM Ta3000pa3HBIX BEIIECTB,
BEIIECTBA  MOJIEKYJISIPHOTO U HEMOJIEKYJIIPHOIO
CTPOEHHUS, PACTBOPBI, DIJIEKTPOJIUT U HEDIIEKTPOJIUT,
DIEKTPOJIMTUYECKAs ~ JTUCCOLMALMS, OKHUCIUTEIh WU
BOCCTAHOBHUTEIb, OKHUCJICEHHME U  BOCCTAHOBJICHHE,
TerioBo A(h(EeKT peakiuu, CKOPOCTh XHWMHYECKOH
[peaKLnH, KaTajus, XUMHUYECKOE paBHOBECHE,
YIJICpOIAHBIN  CKeJeT, (QyHKUMOHAJIbHAas  Trpymia,
M30MEPHSI, TOMOJIOT S

OcHOBHBIE 3aKOHBI XUMUU [DPOPMYJIMPOBAHKHE 3aKOHOB COXPAHEHHSI MacChl BEIIECTB
Y IIOCTOSTHCTBA COCTaBa BEILIECTB.

YCTaHOBKAa MNPUYUHHO-CIICICTBEHHOM CBSI3U  MEXKIY
COAEPKAHUEM ITUX 3aKOHOB M HAIMMCAHUEM XMMHUYECKUX|
dbopMyn W ypaBHEHHMH. YCTaHOBKAa HBOJIOLMOHHON
CYIIHOCTH MEH/ICJICEBCKOM 151 COBPEMEHHOMU
bopMmynupoBok  mepuonuueckoro 3akona JI. W
MenneneeBa. OObsICHEHHE  (PU3UYECKOTO  CMBICIA
CUMBOJIMKA TEPUOJIMYECKONM TaOJIMIbl XMMHYECKUX
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pinementoB J[. WM. MenpgeneeBa (HOMEpPOB DdJIEMEHTA,
nepuojia, TPyNIbl) W yCTAHOBKA  MPUYMHHO-
CIEACTBEHHOW CBSI3M MEXKIYy CTPOCHHEM aTromMa H
3aKOHOMEPHOCTSIMH W3MEHEHHSI CBOWCTB 3JIEMEHTOB H
00pa30BaHHBIX MU BEIIECTB B IEPUOJAX U FPYIITIAX.
XapakTepucTUKa DJIEMEHTOB MallbIX M OOJBIINX
[epuoJ0oB IO uX mnosiokeHntro B Ilepuogmueckoi
cucteme [[. 1. Menaeneena

OCHOBHBIE TEOPUU XUMHH

Y CcTaHOBKA 3aBUCUMOCTH CBOMCTB XHUMHUYECKUX BEILECTB
OT CTPOEHUS AaTOMOB OOpPa3ymOIIMX WX XHUMHYECKUX
PJIEMEHTOB.  XapakKTEepPUCTHKAa  BAXXHEUIIMX  TUIOB
XMMUYECKUX CBA3€M U  OTHOCUTEIIBHOCTHM  3TOH
TUIOJIOTUH.

OObsiCHEHHE 3aBUCHMOCTH CBOMCTB BEIIECTB OT MX
COCTaBa U CTPOCHUS KPUCTAIUIMYECKUX PELIETOK.
DOpMyIMpPOBKAa  OCHOBHBIX  IOJIOKEHUH  TEOpUH
PIIEKTPOJIMTUYECKON NUCCOLUALMU U XapaKTEPUCTUKA B
CBETE OTOM TEOPUHM CBOWCTB OCHOBHBIX KJIACCOB
HEOPTraHUYECKUX COCTUHEHHUI.

DOpMyIMpPOBKAa  OCHOBHBIX  MOJIOKEHUH  TEOPUH
XAMHUYECKOTO CTPOEHUSI OPraHUYECKUX COCIUHEHUW U
XapaKTEpUCTUKA B CBETE HJTOM TEOPUU CBOWCTB
OCHOBHBIX KJIACCOB OPTaHUYECKUX COCAUHECHUHN

Ba>xHeiimue BemniecTsa 1
MaTepHabl

XapakTepucTuka  COCTaBa,  CTPOCHMS, CBOWCTB,
MOJIYYEHHUS] U TPUMEHEHHS BaxHeNWnx meTtamioB (1A u
[l A rpynm, amoMUHHA, >Kejie3a, & B €CTECTBEHHO-
HayqHOM MpoQuIe U HEKOTOPBIX O-3JIEeMEHTOB) M HX
COCIMHEHUN.

XapakTepucTuKa  COCTaBa,  CTPOCHMS, CBOWCTB,
MOJy4eHUs] W TPUMEHEHHUS BaKHEWIIWX HEMETaJIOB
(VIII A, YHA, Y!A rpynn, a Takxke azota u docdopa,
yrjiepoa W KpEMHHsS, BOJOPOJA) U HMX COCIUHCHUM.
XapakTepucTUKa  COCTaBa,  CTPOCHMS,  CBOWCTB,
MOJTydeHUs] W TPUMEHEHUS BaXKHEHIIUX  KJIACCOB
YTJIEBOJOPOAOB  (AJKaHOB, IMKIIOAJIKAHOB, aJKEHOB,
QJIKMHOB, apeHOB) W MX HauboJiee 3HAYUMBIX B
HapOJHOXO3IMCTBEHHOM ILIAHE MTPEICTABUTEIICH.
AHaJIOTUYHAs XapaKTepUCTHKA BOXKHENIINX
NpEeACTABUTENIE  JAPYrMX  KJIACCOB  OpPraHUYECKUX|
COCIMHEHMI: METAHOJa W ATAHOJIA, CJIOXKHBIX 3(PHUPOB,
PKUPOB, MBI, albJerugoB  (hopManbIeTUioB |
areTanbaAeTuaa), KEeTOHOB (aleroHa), KapOOHOBBIX
KUCJIOT (YKCYCHOM KHCJIOTHI, 1JI1 €CTECTBEHHO-HAYYHOTO
npoduiis npeacTaBUTENed JIPYrUX KIACCOB KHCIOT),
MOHOCaxapua0B (TJIFOKO3bI), JHMCAaxXapujoB (caxaposbl),
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MoJIMCaxapuaoB (KpaxMajia U IeJUTI0N03bl), aHWIMHA,
AMUHOKHCIIOT, O€JIKOB, HCKYCCTBEHHBIX u
CUHTETUYECKUX BOJIOKOH, Kay4yKOB, IJIACTMACC

XUMHUYECKUN A3BIK U
CUMBOJIAKA

Mcnonb3oBanue B y4eOHOM W MpodecCHOHATBHOM
NEATEIbBHOCTH XUMUYECKUX TEPMUHOB U CHMBOJIUKH.
Ha3BaHne HM3y4eHHBIX BEIIECTB IO TPUBHAIBHOW WU
MEXXIYHAPOJIHON HOMEHKJIATYPE M OTPAKEHUE COCTABA
PTUX COSAUHEHUN C TIOMOIIHI0 XUMUYECKUX (HOPMYII.

OTpaxeHue XHUMHYECKUX TMPOIECCOB C IMOMOUIBIO
YPABHEHHIN XUMHUYECKUX PEAKIIUU
XUMHUUYECKUE pEAKIUU OObsiICHEHHE  CYIIHOCTH  XUMHYECKHX  IPOIIECCOB.

Knaccupukanus XUMHUYECKUX PEAKIUM MO Pa3IUYHBbIM
pPU3HAKaM: YHUCIy U COCTaBy IPOAYKTOB U PEArcHTOB,
TersioBoMy 3¢ GdeKTy, HampaBieHHIO, (aze, HAIUYUIO
KaTaau3aropa, HW3MEHEHUIO  CTEIEHEH  OKHUCIICHUs
HIIEMEHTOB, 00Pa3yIOLIUX BEILECTBA.

YcTaHOBKa MPU3HAKOB OOIIEr0 M pa3jMYHOTO B
TUMOJIOTUM  pEAKUMd  JUII  HEOPraHMYEeCKOM W
OPraHUYECKON XUMHH.

Kiaccudukanys BemecTB U MPOLIECCOB C TOYKU 3PEHHUS
OKHCIICHHUS-BOCCTAHOBIICHHs. (COCTaBJICHHE YpAaBHEHHM
[PEAKLMii C MOMOIIBIO METO/IA ANEKTPOHHOTO OanaHca.
OObsiICHEHWE 3aBUCUMOCTH  CKOPOCTH  XHMHYECKOU
PEAKIMM W IIOJOKEHUS XUMHUYECKOTO PABHOBECHUS OT|
pa3IuYHBIX (haKTOPOB

XUMHAYECKUN IKCTIEPU-
MEHT

BrinoHeHe XUMUYECKOTO SKCIEPUMEHTa B TOJHOM
COOTBETCTBHUH C MPABUJIAMU OE30MTACHOCTH.
HaGnronenue, ¢ukcanus ©W oOmHCaHUE pPE3yIbTaTOB
MTPOBEICHHOT'O YKCIIEPUMEHTA

Xumuueckas nHGoOpMaIus

[TpoBeneHNE CaMOCTOSTEIBHOTO IOMCKA XHMHYECKOM
uHbOpMaITuu C HCITOJTb30BAaHUEM Pa3TNYHBIX
MCTOYHUKOB (HayIHO-TIOITYJISIPHBIX W3JIaHUH,
KOMITBIOTEPHBIX 0a3 JaHHBIX, pecypcoB HMHTepHETa).
Mcrionp30BaHWe  KOMITBIOTEPHBIX — TEXHOJOTHUH IS
00paboOTKHN M TIepenayu XUMUIECKON nHMOpMAIIN U ee
MPE/ICTABIICHUS B PA3JIMYHBIX (hopmMax

PacueThl M0 XUMHMYECKUM
(bopMynaM U ypaBHEHUSIM

YCTaHOBKAa 3aBUCHMOCTH MEXKJIY KayeCTBEHHOM W
KOJIMYECTBEHHOW CTOPOHAMU XMMHUYECKUX OOBEKTOB U
[IPOLIECCOB.

PelieHre pacyeTHBIX 3a/1ad MO0 XMMUYECKUM (PopMysiam
W YpaBHEHUSIM

[IpodunbHOE 1 ipodec-
CHOHAJIBHO 3HAYMMOE
coZiepKaHue

OOBsICHEHHE XUMHUYECKUX SIBJICHUU, MPOUCXOMASIINX B
npupoe, ObITY U Ha IPOU3BOJICTBE.

OrnpeneneHre BO3MOXKHOCTEH MPOTEKAHUSI XUMHUYECKHUX
NpeBpallleHUl B Pa3JIMYHBIX YCIOBUSAX.
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CoOmnrofieHle  TpaBUJI  AKOJIOTMYECKH  TPAMOTHOIO
MMOBEJICHUS B OKPY>KaloIleH cpeie.

Or1eHka BIIUSTHUS XUMHYECKOTO 3arps3HEHUs
OKpY’Karollel cpellbl Ha OpPTraHW3M YesioBeKa W Jpyrue
PKUBBIC OPTaHU3MBI.

CoOmroieHrie  TpaBUJI  0€30MacHOTO  OOpalieHus: ¢
TOPIOYMMH U TOKCUYHBIMH BEIECTBAMH, J1a0OPaTOPHBIM
obopynoBanueM. [loaroroBka pacTBOPOB 3aJaHHOU
KOHIICHTPAITUU B OBITY ¥ Ha TIPOM3BOJICTBE.
Kputrnueckass oOLEHKAa JOCTOBEPHOCTH XHMHUYECKOU
nH(OpMaIH, TOCTYNAIONMIEH U3 PA3HBIX HCTOYHUKOB

YYEBHO-METOINYECKOE 1 MATEPUAJIBHO-TEXHUYECKOE
OBECIIEYEHME ITPOT'PAMMBbI YYEBHOI'O ITPEJIMETA

Peanuzanus yaeOHOTro npeameTa OCyIecTBISIETCS B:

KaOunet o0menpogeccuoHaabHbIX JUCHUILIAH Ne 16

YyeOHast ayTuTOpHs ISl TPOBEICHUS YUE€OHBIX, MPAKTHUECKUX 3aHATHN, IS
TPYNIIOBBIX U MHANBUAYATBHBIX KOHCYIbTAIIUN, I CAMOCTOSITCIIBHON PaOOThI, IS
TEKYIIEro KOHTPOJIS U MTPOMEKYTOUHOHN aTTECTAIIHH.

Cron u cTyn A TperoAaBaTensi, CTONBI U CTYJbs Al 00yJaromuxcs, J0CKa,
TpuOyHa, HOyTOyk ASUS KS0AF c BbeixogoM B ceTb MHTEpHET U TpPOrpaMMHBIM
obecneuenueM: Microsoft Windows 7(Kontpakt Ne0327100004511000026-45788 ot
06.06.2011), LibreOffice(0ecruiatHoe\cBOOOIHO — pacmpocTpaHsemoe),  SIHaekc
Bbpaysep (6ecmatHoe\cBOOOAHO pacmpocTpaHseMoe); 3kpaH Projecta SlimScreen
(180x180 cm) Matte WhiteS, Case Black Grey; mynpTumenuiinbiii mpoektop BenQ
Projector MW663 (DLP , 3000 mromen, 13000:1, 1280x800, D-Sub, HDMI, RCA, S-
Video, USB, IIAY, 2 D/3D), creHumpl, IIakaThl, TaOJUIIBI, ITOJTHBIN
MYJbTUMEIUNHBIA KypC OpPraHM4eCKOM XHMMUHU + BCE ONBITBI OpPraHUKH
«Opranudeckas XUMHs», yuyeOHOE JJIeKTpoHHOe u3maHue «Xumusa (8-11 kimacc).
BupryanpHas madoparopus», yaeOHO-METOTUYECKHN KOMIUIEKC « XHMHUS.

JlaGoparopusi xumuu Ne 14

VYueOHas ayauTopus I POBEICHUS Ta00PaTOPHBIX 3aHATHH, JIJIS TPYITIOBBIX
Y UHIVUBUIYaJTbHBIX KOHCYJIbTAITUH, IJI TEKYIIETO KOHTPOJIS.

Cronm W CTyn Ans TpenojaBarelisi, KOMIUICKT JlabopaTopHOW Mebenu s
00yJarommxcs.

JlabopaTopHoe oOopyaoBaHHE ¥ MPUOOPHI: OaHs BOASHASA, AUCTHILISATOD,
pedpakToMeTp, MOIAPUMETP,  (POTOIIEKTPOKOJIOPUMETP,  BJIaromep,  BECHI
AHATMTHYECKUE, BEChl TEXHOXUMHUYECKHE, XOJOIMWIHHUK OBITOBOM, OTHETYIIUTEIb,
ITATUBB METAJUIMYECKHE, OCHAIICHHbIE HAa0OpaMM JIAMIOK W KOJIeI, CYIIMJIKA IS
CTEKJISTHHOM TOCY/IbI, mKad BBITSHKHOM, MKad CYHIMIBHBINA, TEpMOCTaT, MydeabHas
1eyb, MOMKA;

JlabGopaTopHble NPUHAUIKHOCTH M TOCYJa: CHUPTOBas Tropeika, TpyOKu
CTEKJISIHHBbIE, (ap(opoBble TPEYroJbHUKH, INTATUBBI JJIs MPOOUPOK, IIMATEIH
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METaJUTMYECKHE, JTOKKH TJIACTMACCOBBIC IS CBHIMMYYUX MPOTYKTOB, MHUKPOIIIIATEb,
NpOOUpPKH J1abOpaTOpHbIE, CTAKAHBI XMMUYECKHE, KOJIObI KOHUYECKHE DpieHmenepa,
BOpPOHKAa CTEKJISIHHAasg KOHWYECKas, OIOKChI, CTaKaHYMKU JJisi B3BEIIMBAHMUS,
AKCHUKATOp, CKIISIHKU JIJISi PEAKTUBOB, CKIISIHKM C TyOyCcOM, KOJOBbI, CTE€KJIa YaCOBHIE,
KpUCTANIU3aTOpP, TPYOKU XJIOpKAJIbLIUEBbIC, IPEAMETHBIEC cTeKIa, papdopoBas yaiia,
ctynka QapdopoBas ¢ MEeCTUKOM, Oymara MHAMKATOpHAs yHUBEpcalibHas, Oymara
(GuIbTpOBaANIbHAS, BaTa TUTPOCKONMYECKAsA, JIep KaTeld JIJIsi MPOoOUPOK, KapaHall 13
BOCKa TI0 CTEKJY, MaJIOYKU CTEKJISTHHBIC, MUHIIET, MPOOKU PE3WHOBHIE, PE3NHOBBIC
MEepPYaTKU, CETKa acOecToBas MeETAIMYECKas, KOHTCHHEp JUIsl PEYHOTo IIecKa,
anTeyKa I OKa3aHWs TMEPBOM MEIUIIMHCKOW TMOMOINN;, XUMHYECKHE PEaKTHBBHI B
COOTBETCTBHUH C paboyeil MporpaMmMoi.

MeOGenb: JOEeMOHCTPAllMOHHBIA  CTOJI, JOCKAa ayAauTopHas, MmKkad s
XUMUYCCKUX PEAKTUBOB, IMTKA(] I XUMUYECKOMN TTOCYIBI, Ceid), CTOI 1 TPrOOPOB,
CTOJI I BECOB, CTOJ JIAOOpAaTOpHBIM, MmKadp — CTEUIaXK, Yy4eOHO-METOIUYECKHM
KOMILJIEKC «XHUMHUSD.

JlabopaTopusi wuHpoOpMaTHKM W HWHPOPMANUOHHBLIX TEXHOJOrH B
npodeccnoHaANbLHOM JeATeJIbHOCTH Ne 25

VYyebHas ayauTopusi i1 TPOBEICHUS TMPAKTUYECKUX U J1a0OPaTOPHBIX
3aHATHH, ISl CAMOCTOSTEIBLHON paboThl, ISl TEKYIIETO KOHTPOJIS .

Cron m Kpecio sl MpemnojaBaTelisa, CTOJbl U Kpeciia sl o0ydarouuxcs,
nepcoHanbHble KoMIbtoTepsl | TP Business — 15 mT. ¢ BBIX0A0M B ceTh MIHTEpHET u
nporpamMmmMHbiM obecrieueHneM: MS Windows 10(konTpakt Nell2 ot 30.07.2015),
1C:Ilpeanpusitue 8 (muueH3uoHHb noroBop 2205 ot 17.06.2015), LibreOffice
(6ecruratHOE\CBOOOTHO pacrpocTpaHsieMoe), Annexkc.bpaysep
(6ecrutatHoe\cBoOOAHO pactpocTpansemoe), Ham Cazx 10 (kontpakt NeCCG BP-542
or 04.10.2017), GIMP (6ecmmatHoe\cBOOOMHO pacrpocTpansemoe), Inkscape
Project(6ecmumatnoe\cBoboano  pacupoctpansemoe), CIIC Koucynsrant Ilmroc
(moroBop 5329-C ot 01.06.2015), Hanoromnarensiuk FOJI(6ecmmaTHoe\cBOOO1HO
pacmpocTpansiemoe), Dxonomuueckuii ananus 4.0 (morosop 2007\158 ot 23.10.07),
MathCad Edu, Ramus Educational (6ecmmatnoe\cBoOOIHO pacmpocTpaHsieMoe),
Bizagi  Modeler  (OecrutatHoe\cBOOOAHO  paclpoCTpaHsIeMoe), 7 Zip
(OecmmaTHOC\CBOOOIHO paCIPOCTPAHIEMOE).

[Tomeniennss kabuHeTa W J1A0OpAaTOPUl  YJIOBJIETBOPSIOT TPEOOBAHUSIM

CaHutapHO-3MHIeMHOJIOTHYECKUX TIpaBuil U HopMmaTuBOB (CanlluH 2.4.2 Ne 178-
02).
JINTEPATYPA

Joist o0y4yaromuxcs
OcHoBHblIe ucTouHUKH (OHN):
OU 1. I'nmuuka, H.JI. O06mas xumus : yuebnoe nocobue / ['muaka H.JI. —

Mockaa : KuoPyc, 2020. — 749 c. — (CIIO). — ISBN 978-5-406-01549-0. — URL.:
https://book.ru/book/935925 . — TekcT : 3IeKTPOHHBIN.
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OU 2. Apremenko, A.U. Opranndeckast xumus : yaeOHuk / Apremenko A.U.
— Mockaa : KnoPyc, 2018. — 528 c¢. — (CIIO). — ISBN 978-5-406-05331-7. —
URL.: https://book.ru/book/924050 . — TeKcT : 371eKTpOHHBII.

OU 3. Cupotkus, O.C. Xumus : yueoHuk / Cupotkun O.C. — Mockaa :
KnoPyc, 2019. — 363 c. — (my1g 6akanaBpoB). — ISBN 978-5-406-06688-1. —
URL.: https://book.ru/book/930225 .— TeKcT : 37eKTPOHHBI.

OWU 4. Bacunesckas, E. YI. Heopranudeckas xumus : yueoHoe nocodue / E.
. Bacunesckas, O. . Ceuxo, T. JI. llleBrioBa. — MuHnck : PecrmyOnmukanckwit
MHCTHUTYT npodeccuonanbHoro oopazosanus (PUIIO), 2019. — 246 c. — ISBN 978-
985-503-901-4. — TekcT : 3MeKTPOHHBIH // DNeKTpOoHHO-O0nbnoTeunas cuctema IPR
BOOKS : [caiiT]. — URL.: http://www.iprbookshop.ru/93429.. — Pexum noctyma:
JUISl aBTOPU3HP. MTOJIb30BATENEN

JomosHurtenbHble ucTouHuKN (JAN):

I 1. Koposun, H. B. Obmias xumus: 1ab0paTOpHBIN MPAKTUKYM: Y4eOHOE
nocobue / H. B. Koposun, B. K. Kamsimosa, E. . Yapuc. — MockBa: KnoPyc,
2017. — 336 ¢. — (Cpeanee npodeccuonanbHoe odpasoanue) // DBC Book.ru:
caitt / Pexxum moctyma:. https://www.book.ru/book/921446 . — 3arnasue ¢ 9kpaHa.

I 2. FOposckasi, M. A. OCHOBBI OpraHUYECKON XUMHUH : ydyeObHOoe mocodue /
M. A. IOpogckas, A. B. Kypkun. — 4-e¢ uzn. — Mocksa : JlaGopatopus 3HaHUH,

2020. — 238 c¢. — ISBN 978-5-00101-757-8. — TekcT : BJCKTPOHHBIN //
OnekTpoHHO-OuOmoreunass cucrema [PR BOOKS :  [caiit]. — URL:
http://www.iprbookshop.ru/4586.html . — Pexum goctyma: mims  aBTOPU3HP.
ITonwp30Bareneit

JAU 3. 3agaun u ynpaxHeHus o ooduieit xumu : yueonuk / H.JI. I'nmunka u np.
— Mocksa : KunoPyc, 2018. — 240 c. // DBC Book.ru: caiir / Pexxum mocryna:
https://www.book.ru/book/924119- 3arnasue ¢ skpaHa.

AN 4. boposnes, . B. Oprannueckas XuMusi: TEPMUHBI 1 OCHOBHBIE PEAKIIUH
/ U. B. boposneB. — 4-¢ u3n. — Mockga : Jlabopatopus 3Hanuit, 2020. — 360 ¢. —
ISBN 978-5-00101-752-3. — TeKcT : AIeKTPOHHBIHN // DIEeKTPOHHO-O0MOIMOTEYHAS
cucrema IPR BOOKS : [caiit]. — URL: http://www.iprbookshop.ru/12248.html . —
Pexxum nocrymna: st aBTOpU3UP. MOJIb30BATENEH

JA 5. bpeitkoBa, A. JI. OOmas u HeopraHuyeckass XuMus : MPAKTUKYM JIJIs
CIIO / A. 1. bpeitkoBa. — CapatoB : IIpodoOpazosanue, 2020. — 124 ¢c. — ISBN
978-5-4488-0687-2. — TeKcT : 3ME€KTPOHHBIN // DNEKTPOHHO-OMOIMOTEUHAsI cCUCTEMa
IPR BOOKS : [caiit]. — URL: http://www.iprbookshop.ru/92126.html . — Pexum
J0CTyNa: JUIsl aBTOPU3HP. MOJIb30BaTENEH

AN 6. Mudraxosa, H. III. O6mas u Heopranudeckas xumus. Teopus u
npakTuka : yaeonoe nmocooue / H. III. Mudraxona, T. I1. I[TerpoBa ; mox penakuueit
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KOHTPOJIb 1 ONEHKA PE3YJIBTATOB OCBOEHUA
YYEBHOI'O IIPEMETA

KonTponnb © oOLEHKa pe3ylbTaToOB OCBOCHUS  ydeOHOro IpenMera
OCYILIECTBIISIETCS NIPENOJABATENEM B IIPOLIECCE MPOBEACHUS YCTHOTO U ITMCbMEHHOIO
ompoca, TECTUPOBAHUS, BBINOJHEHUE JIOKJIAJOB, a TaKXKe  BbIITOJIHECHHS
OoOy4arolMMUCSl MHAMBUAYAIbHBIX 3a/IaHUM, UCCIIEJOBAHUM, NMPOBEPKH M OLEHKU

NPAKTUYECKUX U JIaOOPaTOPHBIX padoT.

Pe3yabTaThl 00y4yeHus
(nmpeaMeTHBIE Pe3yJbTAThI)

®opMbI 1 METOAbI KOHTPOJISI U OLIEHKH
pe3yJabTaTOB 00y4YeHMSsI

c(hOpMHUPOBAHHOCTH
MPEJICTABICHUN O MECTE XUMUU B
COBPEMEHHOW HAYYHOU KapTHHE MUPA;
NOHUMaHUE POJIU XUMHH B
(GbopMHpOBaHUU KPYTro30pa U (PyHK-
UOHAJIBHON I'PaMOTHOCTH Y€JI0BEKA JJIS
peuIeHus] NPAKTUYECKUX 3a/aY;

OnepaTUBHBIN KOHTPOJIb B pOpME:

- IPOBEPKHU U OLIEHKH MPAKTUIECKUX U
71a00paTOPHBIX PadoT;

- BBIIIOJIHEHUE JI0KJIAJI0B;

- MpOBEpKa U OIleHKa pedepaToB

- TECTOBBIN KOHTPOJIb.

BJIaJICHUE OCHOBOIIOJIATAI0IUMHU
XUMUYECKUMU ITOHATUAMU, TEOPUIMHU,
3aKOHAaMU U 3aKOHOMEPHOCTSMU;
YBEPEHHOE I0JIb30BaHNE XUMHYECKON
TEPMHUHOJIOTUEN U CUMBOJIUKOM;

OnepaTUBHBIN KOHTPOJIb B hOpME:
- UHAVMBUAYaJIbHbIA YCTHBIN ONPOC;
- (poHTAIBHBIN YCTHBIN OMPOC;

- TECTOBBIM KOHTPOJIb;

- BBIIIOJIHEHUE JI0KJIA/IOB;

- MPOBEPKa U OIleHKa pedepaTos.

BJIaJICHHE OCHOBHBIMH METOIaMH
HAyYHOTO MTO3HAHUS, UCIIOIH3yEMbIMH B
XUMUU: HAOTIOACHUEM, OTTMCAHUEM,
U3MEpPEHUEM, SKCIIEPUMEHTOM; YMEHUE
00pabaTbIBaTh, OOBSICHATH PE3YJILTATHI
MIPOBEICHHBIX OIBITOB U JI€JIaTh BHIBOJIBI;
TOTOBHOCTh M CIIOCOOHOCTH MTPUMEHSTh
METO/Ibl TO3HAHUS TIPH PEIICHUN
MPAKTUYECKUX 3a]1a4;

OnepaTUBHBIN KOHTPOJIb B popMeE:

- IPOBEPKU U OLICHKU MPAKTUYECKUX U
71a00paTOPHBIX PadoT;

- TECTOBBIM KOHTPOJIb;

-YCTHBIN OIIPOC.

c(hOpMHUPOBAHHOCTH YMEHUS
JaBaTh KOJUYCCTBEHHBIC OICHKH M
MIPOU3BOINTH PACUCTHI 10 XUMHUCCKUM
dbopmysiaM U ypaBHEHUSIM;

OnepaTUBHBIN KOHTPOJb B hOpMeE:

- MPOBEPKHU U OIICHKU MPAKTUUCCKUX U
71a00paTOPHBIX PadoT;

- BBITIOJTHEHHUE JTIOKJIAJIOB;

- MpOBEpKa U OIleHKa pedepaToB

- TECTOBBIM KOHTPOJIb.

BJIaJICHUE TIPABHJIAMU TCXHUKH
0€30MacHOCTH MPHU UCTIOJIb30BAaHUHT
XUMHYCCKHUX BEIICCTB;

OmnepaTuBHBIN KOHTPOJIb B OpME:

- IPOBEPKHU U OLICHKU NPAKTUYECKUX U
n1abopaTopHBIX PaboT;

- UHAUBUIyaJIbHbIN YCTHBIN OIPOC;

- (ppoHTANBHBIN YCTHBIIN OMPOC;

- TECTOBBII KOHTPOJIb;
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c(hOpMHUPOBAHHOCTH COOCTBEHHOM
MIO3UIINH 110 OTHOIICHUIO K XUMHYECKOH

uHdOpMaIuK, MOTy4aeMON U3 pa3HbIX
MCTOYHUKOB.

-YCTHBIN OIPOC.

OmnepaTuBHBIN KOHTPOJIb B PopMme:

- POBEPKH U OIIEHKH MPAKTUICCKUX 1
71a00paTOPHBIX PadOT;

- TECTOBBIN KOHTPOJIb;

IIpome:xkyTouHas arrectaumus B (popMe 3K3aMeHA 10 3aBEPUICHUIO Kypca
Y4eOHOro npeamera

@opMbI U METOABI KOHTPOJISI M OLICHKM PE3YJIbTaTOB OOYYEHHS JOJKHBI
MO3BOJIATH IPOBEPSTH Y 00YUAIOMINXCS HE TOJNBKO C(HOPMUPOBAHHOCTH MPEAMETHBIX

pe3yJIbTaTOB, HO W Pa3BUTHE JIMYHOCTHBIX M METANPEIMETHBIX PE3YJIbTATOB
o0yueHus.
Pe3yabTaThl OcHoBHBIE DopMbI U METOAbI
(IMYHOCTHBIE U MeTallpeIMeTHbIE) | MOKA3aTeJH OUEHKHA | KOHTPOJISI M OLIEHKH
pe3yJabTara

JIMYHOCTHBIE Pe3yJIbTAThI

YyBCTBO TOPJIOCTH M YBAXKECHUS | MPOSIBIICHUE NuTepnperanus
K UCTOPUHU U TOCTHKEHUSIM IrPaXJaHCTBEHHOCTH, | PE3YyJIbTATOB
OTEYECTBEHHOW XMMHUYECKON HAyKH; | HaTPUOTU3MA; HaOJII0ICHUI 32
XMMHUYECKH TPAMOTHOE MOBEACHUE B | YMEHHM I'PaAMOTHO NEATSIILHOCTRIO

poheCCUOHAIBHOU JIEITEILHOCTH U

oOpaiatbesi ¢

oOyyaroierocs B

00BEKTHUBHOE OCO3HAHUE POJIU XH-
MUYECKUX KOMITETEHITHI B 3TOM;

B OBITY MpH 0OpaIieHuu ¢ XUMHYECKUMHU MPOLIECCE OCBOCHUS
XUMHUYECKUMU BEIIECTBAMH, BEIIIECTBAMHU U oOpa3oBarTenbHON
MaTepualiaMH ¥ IpolieccaMu; MaTepualiaMy; IPOrpaMMBbl
TOTOBHOCTH K MPOJOTIKEHUIO CTpPEMJIEHUE K Nurtepnperanms
00pa30BaHUsI U TOBBITIICHUS MOJTYYEHHIO HOBBIX pE3yIbTaTOB
KBATH(UKAIIMK B U30paHHON 3HAHUU; HaOIIOICHUI 32
PO EeCCUOHATILHOM AESITENIBHOCTU U NESATEeIbHOCThIO

oOyyaroierocs B
MIPOIIECCE OCBOCHHS
oOpazoBaTeIbHON
IPOTPaAMMBI

YMEHHE HCIOJIb30BATh
JOCTHKEHUS COBPEMEHHOMN
XUMUYECKON HAYKH i XUMHUYECKHIX
TEXHOJIOTH JIJIs1 TOBBIIICHUS
COOCTBEHHOT'O UHTEJIEKTYaJIbHOTO
pa3BUTHS B BEIOpAHHOM
1poheCCUOHAIBHON JIEATEIbHOCTH;

c(hOpMHUPOBAHHOCTH
K CaMOPa3BHTHIO;

VYyactue B padote
KpYXKa; HAy4YHO-
HUCCIeI0BaTCIbCKOMN
e TEeLHOCTH;

METAINIPECIMETHLIC PE3YJ/ILTATHI

VCMOJIb30BAaHUE PA3IUYHBIX
BHUJIOB IIO3HABATEIbHOU
NESITSIILHOCTA 1 OCHOBHBIX

YMEHHE COEJIUHSTh
TEOPETHUYECKUE
3HAHUSA C

Iloaroroska k
MIPOXO0XKIAECHUIO
MIPAKTUKU;
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UHTEJIEKTYaJIbHbIX ONEpaLHii MPaKTUYECKON y4acTue B
(mOCTaHOBKHM 3aja4H, JeSATETbHOCTBIO; KOJUIEKTUBHBIX
(dbopMyIUpOBaHUs TUIIOTE3, aHATIU3A U MEPONPUATUSIX
CUHTE3a, CPaBHEHMsI, 0000IIICHUS,

CUCTEMATHU3AIINH, BbISBIICHUS

PUYUHHO-CJIEICTBEHHBIX CBSI3EH,

MOKCKa aHAJIOTOB, (POPMYITHUPOBAHUS

BBIBOZIOB) JIJISl PEIIICHUS

MOCTaBJICHHOW 3a/1a4M, TPUMEHEHHE

OCHOBHBIX METOJIOB TIO3HAHUS

(HaOrOIEHYUSI, HAYYHOTO

AKCIEPUMEHTA) JUIsl U3YUEHUS

Pa3IUYHBIX CTOPOH XUMHUECKUX

O0OBEKTOB U MPOLIECCOB, C KOTOPBIMU

BO3HUKAET HEOOXOJUMOCTh

CTaJIKUBATHCS B MPO(DecCUOHATBHOM

cdepe;

UCTIOJIb30BAaHUE PA3TUIHBIX CIIOCOOHOCTB K [ToaroroBka
HWCTOYHUKOB JIJISI TOJTYYCHUS s PekTUBHOMY pedeparos, 10KIIaI0B,
XUMUYIECKON HHPOPMAIINH, YMEHUE MIOUCKY UCTIOJIb30BaHUE
OLICHUTH €€ IOCTOBEPHOCTD IS HEOOXO0UMON AIIEKTPOHHBIX
JTOCTIOKCHUSI XOPOIIINX PE3YIbTAaTOB B | HH(GOPMAITUH; HNCTOYHHUKOB.
npodeccuoHanbHOM cdepe; UCITIOJIb30BaHUE HaGnronenue 3a

Pa3TUYHBIX HaBBIKAMH palbOTHI B

HMCTOYHUKOB rJI00JIbHBIX,

uHdopmauu, KOPIOPAaTUBHBIX U

BKJTFOYASI JIOKaJIbHBIX

AJIEKTPOHHBIE; UH(OPMAITMOHHBIX
CEeTSX
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