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1.IlosicHUTeIbHAA 3aIUCKA

Pabouas mporpamMma y4eOHON AMCIUTUTMHBI «XAMUS» TPEAHA3HAYEHA JJIsl OCBOCHUS
IIPOrpaMMBbl [TOJTOTOBKM CHELUAINCTOB cpenHero 3BeHa Mo crneunuansHoctu 08.02.09
MoHTax, HalaJKa U IKCIDTyaTalus dJIeKTPOOOOPYIOBaHHS MMPOMBIIUICHHBIX U TPAKIAHCKHX
37aHUid Ha 0a3e OCHOBHOTO 0OLIero oOpa3oBaHUS C TOMYyYEHHEM CpEeIHEero oOIIero
oOpa3oBaHus U peanusyercs Ha | Kypce ouHoM Gpopmbl 00yUeHUS

Pabouas mporpamma paspaborana Ha ocHoBe TpeboBanuii ®I'OC cpeanero obiero
00pa3oBaHMs, MPEABIBISEMBIX K CTPYKTYpE, COACPIKAHUIO U PE3yIbTaTaM OCBOCHHUS YUeOHOM
IUCLUUIUIMHBL «XHUMHUS», B COOTBETCTBUU C PekoMeHAalMsSMHU 1O OpraHu3alUH MONTyYeHHS
cpeaHero ob1iero oopazoBaHusl B Mpeieax OCBOCHHsI 00pa30BaTENIbHBIX POTPAMM CPEAHETO
npodeccHanbHOTO OO0pa3oBaHus Ha 0a3e OCHOBHOro oO0IIero o0Opa3oBaHHUS C YYETOM
TpeboBaHUil (penepasbHBIX rOCYIapCTBEHHBIX 00pa30BaTeNbHBIX CTAHIAPTOB U IMOJy4aeMOil
CMELUAIBHOCTH CpEJHEro mpodeccuoHalbHOro oOpazoBaHus (mucbMo JlemapramenTa
roCylapCTBEHHONH MOJUTHKU B cdepe MoAroToBkH padounx kaapoB u IO MwunobGpHayku
Poccun ot 17.03.2015 Ne 06-259).

JanHasi paboyas mporpaMma YYHTHIBAET BO3MOKHOCTH pealM3aluil  y4eOHOTO
Marepuaiga M CO3[aHUs CHEIMAaJIbHBIX YCIOBHM JUIsi MHBAJIHMIOB M JIMI[ C OTPAaHUYEHHBIMHU
BO3MOXXHOCTSIMH 370poBbs (Haee — OB3).

OOGyuenue wHBamuIOoB W jmi ¢ OB3 ocymecTBisercs ¢ yd4eToM OCOOEHHOCTEM
MCUXO(U3NIECKOTO PA3BUTHUS, WHIWBUAYAIBHBIX BO3MOXHOCTEH W COCTOSHHSI 37I0POBBS
Takux oOydvaromuxcsi. B Qunmane cosgarorcs crneuuanbHble YCIOBHA Ul TOTYYEHUS
CpemHero  MpoQeCcCHOHATBHOTO  O0pa3oBaHUs  OOyUYAIOIMIMMHCS C  OTPAaHUYCHHBIMU
BO3MOXKHOCTAMU 3710poBbs (HacTph 10 ctateu 79 denepanbHoro 3akoHa ot 29 nexkabps 2012 .
N 273-®3 «O6 obpazoBannu B Poccuiickoit deneparumy).

O06pa3zoBatenbHbIi Mpouecc i UHBAMUA0B U il ¢ OB3 ocymiecTisieTcst B €JMHOM
MOTOKE CO CBEPCTHUKAMH, HE UMEIOIIIUMH TaKUX OrPaHHYCHH.

Pabouass mporpamma MoXeT OBITh peaJii30BaHa C MPUMEHEHHEM OHIIEKTPOHHOTO
oOydeHUs, JUCTAHIMOHHBIX O0Opa30BaTeIbHBIX TEXHOJOTHH B  TPEIYCMOTPEHHBIX
3aKOHOJATENbCTBOM (hopMax OOyueHMs WM MPU UX COUYETAaHWM, IPHU NMPOBEACHUU YUEOHBIX
3aHSTHHA, TPAKTHK, TEKYIIEro KOHTPOIS YCIIEBAEMOCTH, IPOMEKYTOYHON aTTeCTaIllH
00YyJarOIIMXCsl.

[Tporpamma HarpaBiieHa Ha JTOCTHXKCHUE CIICAYIOIINX IeJIeii:

— QopmupoBaHue y oOydarOUIMXCsl YMEHMs OLEHHMBAaTh 3HAYUMOCTh XHMHUYECKOIO
3HAHUS [T KaX/I0TO YEJIOBEKa;

— (opmupoBaHHE Y OOYJAIOIIUXCS IIEJIOCTHOTO MPEACTABICHHSI O MUPE U PO XUMUU B
CO3JJaHUU COBPEMEHHOW €CTeCTBEHHO-HAYUYHOM KapTUHBI MHUPA;

— yMEHHUS OOBSCHATH OOBEKTHI M TPOLECCHl OKPYKAIOUIeH JeHCTBUTEIBHOCTH:
IPUPOIHOM, COLMAIBHOM, KyIbTYPHOH, TEXHUUYECKOM Cpelbl, UCHOIb3Ys Ul 3TOTO
XMUMUYECKHE 3HAHUS;

— pa3BuTHE Yy OOyYarOIMXCsS YMEHHH pa3inudyarh (axkTbl W OICHKH, CPaBHHUBAThH
OLIEHOYHBIE BBIBOJIbI, BHJIETh UX CBSI3b C KPUTEPUSIMH OLIEHOK U CBA3b KPUTEPHUEB C
OTIPEICIICHHON CHUCTEMOM IIEHHOCTEH, POpMYITHUPOBaTh U 0OOCHOBBIBATH COOCTBEHHYIO
MO3HIIUIO;

— TnpuoOpeTeHne OoOy4aroIMMUCS OIBITa PAa3HOOOPA3HOW AEATENHOCTH, MO3HAHUSA M
CaMOIIO3HAHUS; KJIIOYEBBIX HABBIKOB, MMEIOUIMX YHHMBEpCAJIBHOE 3HAYCHHE MJIs
Pa3NUYHBIX BHUOB JIEATEIHHOCTH (HABBIKOB PEIICHUS MpOOIeM, IPUHATHS pPEIICHHH,
MIONCKA, aHaju3a U 00pabOTKU MHPOPMAIMK, KOMMYHUKATHBHBIX HAaBBIKOB, HABBIKOB
U3MEpPEHHUH, COTpyJHHUYECTBa, Oe30macHOro oOpameHus ¢  BEIeCTBaMH B
MIOBCEAHEBHOM KU3HM).

B mpomecce u3ydeHuss XMMHUH y OOy4aroIIMXCs pa3BUBAIOTCS I103HABATEIbHBIC
UHTEpPECHl UM HHTEIUIEKTyaJbHbIE CIIOCOOHOCTH, IOTPEOHOCTH B  CaMOCTOSITEILHOM
npuoOpeTeHusi 3HAaHUKH TIO0 XHMHHU B COOTBETCTBHM C BO3HUKAIOUIMMHU IKHU3HEHHBIMU
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npo0ieMamMy, BOCIUTHIBAETCS OEpeKHOE OTHOIIEHUS K MpPUpPOJE, NMOHMMAaHHME 3I0POBOTO
oOpasa JKHU3HHM, HEOOXOAMUMOCTU MPENYNPEXIECHUS SBICHUN, HAHOCSIIUX BpPEA 30pOBBIO U
OKpYXKaroLlen cpele.

OOyuarolyecss OCBauBalOT IPHEMBbl T'PAMOTHOTO, OE30MACHOTO HCIIOJIb30BaHUS
XMMUYECKHX BEIECTB M MAaTePHAJIOB, IPUMEHIEMbIX B OBITY U Ha MIPOU3BOJICTBE.

[Ipu cTpyKkTypHpOBaHUM coAepKaHUs 001e00pa3oBaTelbHON y4eOHOM AUCIMUITITMHBI
TEOPETUUECKUE BOIIPOCHI MAaKCUMAJIbHO CMEILEHBl K Hayaly M3Y4EeHMsl JUCLMIUIMHBI, C TEM
9YTOOBI MOCIEAYIOMUN (paKTUUECKH Marepuall paccMaTpUBajics Ha OCHOBE M3YYE€HHBIX
TEOPUH.

B  mpouecce u3yueHusT ~XMMHHM ~ TEOPETUUYECKHME  CBEIEHHUS  JIOTOJIHSAIOTCA
J€MOHCTpALUAMH, Ja00paTOPHBIMU OMBITAMU M MPAKTHUECKUMHU 3aHATUSAMH. 3HAYUTEIHHOE
MECTO OTBOAMTCS XUMHUUECKOMY dKcrepuMeHTy. C 1enbio pa3HooOpa3uTh y4eOHbIH mpoiiecc
U PACHIMPHUTh KOJIUYECTBO JIAOOPATOPHBIX OMNBITOB OOJbIIas 4acTh JIAOOPAaTOPHBIX padoT
MIPOBOJIUTCSI B UHTEPAKTUBHON (opMe.

Jis  opraHuzalMyM  BHEAyIUTOPHOH CaMOCTOSITENbHOM padoThl  00y4aromuxcs
MIpeCTaBJIeH MPUMEPHBIN repeueHb pedeparoB (I0KIa10B), UHAUBUAYAIbHBIX TPOECKTOB.

B mpouecce u3ydenus xumuu QopMmupyercs HH(POPMAIMOHHAS KOMIIETEHTHOCTb
oOyuaromuxcs. IloaTroMy mnpu opraHu3aluu CaMOCTOSTENBHON pabOThl aKUEHTHPYETCs
BHUMaHHE OOy4YalolIMXCsl Ha TMOHMCKe WHGpOpPMalUU B CpeAcTBaX MaccMmenua, VHTepHere,
yueOHOM! U clieuaNbHOM JIUTEpaType ¢ COOTBETCTBYIOLUIMM O(POPMIIEHUEM U MPEACTABICHUEM
PE3YIBTATOB.

OcBoeHnue conepkanusi y9eOHON AUCIMIUIMHBI « XUMHUS», 00eCTieunBaeT JOCTIKEHNE
OOyUaIOUIMMHUCS CIIEAYIOIIUX PE3YIIbTATOB:

JIUYHOCHIHBIX:

— UYyBCTBO TOPAOCTH U YB&KEHHUA K HCTOPUM M JOCTHKECHHSAM OTEUYECTBEHHOMU
XMMHUYECKOM HayKd; XUMHYECKHM TPAaMOTHOE TOBEIACHHE B MPO(hecCHOHATBHOM
JESTeNbHOCTH U B OBITY ITPHU 0OpaIlEeHNH ¢ XUMUYECKUMH BEIIECTBAMHU, MaTepruaiaMu
U TIpOIECCaMU;

— TOTOBHOCTh K TMPOAODKEHHIO 00pa3oBaHMsl W TOBBIIIEHHMS KBaIU(PUKAUU B
n30paHHON NpodecCHOHATBHON NeATeNbHOCTH M OOBEKTHBHOE OCO3HAHUE POJIH
XUMHUYECKHX KOMIIETEHIIUH B 3TOM;

— YMEHHE UCIOJIb30BaTh JOCTHKECHHS COBPEMEHHON XUMHUYECKON HAYKH U XUMHYECKHUX
TEXHOJIOTUH U1l TOBBILIEHHS] COOCTBEHHOTO MHTEJUIEKTYyaJbHOTO Ppa3BUTHS B
BbIOpaHHON MPO(eCCUOHATBHON AEATEIbHOCTH;

Memanpeomemnbix:

— HCHOJb30BaHHWE PAa3IMYHBIX BHUJOB IIO3HABATENBHOM JESITEIBHOCTH M OCHOBHBIX
MHTEJUIEKTYaJIbHBIX Onepanuii (MOCTaHOBKM 3a/1aud, (HOpMYIUPOBAHHUS THIIOTE3,
aHaJIM3a U CUHTE3a, CpaBHEHUs, 000OIIEHHSI, CUCTEMAaTHU3allUH1, BbISIBICHUS IPUUYUHHO-
CJIC/ICTBEHHBIX CBS3€H, MMOMCKA aHAJIOTOB, (POPMYIMPOBAHUS BBIBOAOB) JJIS PELICHUS
MOCTABJIEHHOW 3a/laud, NPUMEHEHHE OCHOBHBIX METOAOB MO3HAHMs(HAOMIONACHNUS,
HAyYHOT'O SKCIEPUMEHTA) JJISl U3yYEHHsI PA3TUUHBIX CTOPOH XMMUYECKHX OOBEKTOB U
MpOLECCOB, €  KOTOPHIMH  BO3HHMKAaeT  HEOOXOIMMOCTb  CTaJKUBaThCsl B
npodeccruoHanbHOU chepe;

— HCIOJB30BAaHUE PA3TUYHBIX MCTOYHUKOB JJIsl TIOJTYYEHHUS XUMHUYECKON WH(pOpMaLu,
YMEHHE OLICHUTb €€ JOCTOBEPHOCTb ISl JOCTHXKEHUS XOPOUIMX PpEe3yJabTaToB B
npodeccruoHansHOU chepe;

npeoMemHuLX:

— c(opMUPOBaHHOCTb TPEJICTABIEHUH O MeCTe XWMHUH B COBPEMEHHOW Hay4HOM
KapTUHE MUDA;

— TIIOHMMaHHE pOJM XHMMHUH B (OPMHUPOBAHMM Kpyro3opa | (YHKIHOHAIBHOM
IPaMOTHOCTH Y€JIOBEKA JUIsl pEIICHUS TPaKTUUECKUX 3a]1a4;



BJIaJICHUE OCHOBOIIOJIATAIOMIMMHA XUMHUYCCKHUMH TIOHATHSIMH, TEOPHUSAMH, 3aKOHAMHU H
3aKOHOMEPHOCTSAMH; YBEPEHHOE IIOJIb30BAaHUE XHMHYECKOW TEPMUHOJIOTUEH U
CHMBOJIMKOM;

BJIAJICHUE OCHOBHBIMM METOAAMHU HAy4YHOTO MO3HAHUS, UCIOJIb3YEMbIMU B XHUMHUHU:
HaOJIFO/IEHNEM, OTIICAaHUEM, U3MEPEHUEM, IKCITIEPUMEHTOM;

yMeHue oO0OpabarbiBaTh, OOBSICHITH PE3YJbTaThl IPOBEICHHBIX OIBITOB W JIENIaTh
BBIBOJBI,

TOTOBHOCTh M CIIOCOOHOCTh TPHUMEHSTh METOABI TIO3HAHWS TPU PEIICHUH
MPaKTUYECKHX 3a/1a4;

c(OpMUPOBAHHOCTh yMEHHUS JIaBaTh KOJWYCCTBCHHBIC OICHKA W TPOU3BOJIUTH
pacyeThl o XUMHUYECKUM (HOpPMYJIaM B YPaBHEHUSIM;

BJIQJICHUE TMpaBUIAMH TEXHUKH O€30MaCHOCTH TMpPH HUCHOIb30BAaHUH XHUMHUECKHX
BEIIIECTB;

c(hOpMHPOBAHHOCTh COOCTBEHHOM TIO3MIIMM I10 OTHOIICHHI0 K XHMHYECKOU
nHGOPMAITUH, ITOJTy4aeMOU M3 Pa3HBIX HCTOYHHUKOB.

[Mpu peamuzanuu copepkaHus OOIICOOPa30BaTEILHON yUeOHOW JUCIUTUIHMHBI «XUMUS
MakcuMaJslbHasg ydeOHas Harpy3ka oOydarolluXcsl COCTaBsieT 78 4acoB, M3 HUX ayAUTOpPHAs
(oOs3arenpHas) yaeOHas Harpy3ka — 78 9acoB, Jekiuil — 50 yacoB, MpakTUIECKUX padoT — 28

Wrorosas arrecranus npoBoautcs B popme AudpepeHnpoBaHHOTO 3a4eTa.



2. TemaTnuecKkMii mjian

Makec. KonuuectBo aynuTopHbIX
Harpys3ka 4acoB
HaunmenoBanue pas3aciioB U TEM 06}/‘-1., gac Bcero B T.4. B Tu.
JIEKITUH JIII3, 113,
CEMUHApBI

Pazgen 1. O0mas u Heopranuveckas 46 46 30 16
XHUMHUSA
BBenenune 2 2 2
Tema 1.1. OcHOBHEBIE IOHATHS U 3aKOHEI 4 4 4
Tema 1.2. [lepponrueckuii 3aK0H U 4 4 2 2
[lepuonuueckas cucteMa XUMUYECKUX
anemeHToB /.M. Menneneesa u crpoeHue
aToma
Tewma 1.3. CTpoeHue BeliecTra 8 8 6 2
Tema 1.4. Boga. PactBopbl. 6 6 4 2
DJEKTPOTUTHIECCKAS TUCCOITUAITNS
Tema 1.5. Kimaccuduxanus HeopraHH4ECKuX 8 8 4 4
COCIMHEHUHN U UX CBOMCTBA
Tema 1.6. Xumuueckue peakimu 6 6 4 2
Tema 1.7. MeTamisl 1 HEMETAIIBI 8 8 4 4
Pazgesn 2. Opranuveckasi XumMust 32 32 20 12
Tema 2.1. OCHOBHBIE TOHATHSI OPraHUUECKON 6 6 4 2
XUMUHU U TEOPHUS CTPOCHUS OPTraHUIECKUX
CO€TUHEHUI
Tewma 2.2. YriieBoopoabl M UX NPUPOIHBIE 10 10 8 2
HCTOYHHKH
Tema 2.3. Kucnopoaconepxarniue 8 8 4 4
OpraHUYeCKHUE COCAMHEHUS
Tema 2.4. A3oTconepxaliyie opraHu4ecKue 8 8 4 4
coenuHeHus. [Tonumepst
Hroro: 78 78 50 28




3.Conep:xkanne y4eOHON JUCHUNIIMHBI

BBenenune
HaquLIe METOObBI IMTO3HAHUA BECHICCTB U XUMHNYCCKUX SIBJ'IeHI/II\/II. POJ'II) BKCHepI/IMeHTa )41
TEOpPUHU B XUMUU. MOJIETMPOBaHNE XUMUYECKUX TTPOLIECCOB.

Pasnesa 1. O0masi 1 HeopraHnyeckass XMMHA

Tema 1.1. OcHOBHBIE IOHATHS U 3AKOHbI XMMHH

OcHoBHbIe MOHATUA XUMHUM. BemecTtBo. AToM. Mosnekyna. XUMHUYECKUN DIIEMEHT.
Annorponus. [lpocTeie u cnoxHble BemiecTBa. KauecTBEHHBI M KOJMMYECTBEHHBIM COCTaB
BeIIeCTB. XUMHUYECKUE 3HAKU U (hopmyibl. OTHOCUTENBHBIC aTOMHASI K MOJICKYJISIPHAS MAcCCHI.
KonuuectBo BemecTna.

OcHoBHbIE 3aKOHbI XMMHUM. CTeXHOMETpHs. 3aKOH COXPAHEHHUS MAacChl BEIECTB.
3aKkOH TOCTOSHCTBA COCTaBa BELIECTB MOJEKYISIPHOM CTPYKTypbl. 3akoH ABOTajgpo H
CJIEJICTBUSI IX HETO.

PacueTHpie 3amaum Ha HAXOXKACHHUE OTHOCUTEIBHOM MOJEKYISIPHOW MAaccChl,
OTIPEJICIICHHE MAaCCOBOM IO XMMUYECKUX DJIEMEHTOB B CJI0)KHOM BEIIECTBE.

JdemoncTpanun. Mogenu aToMOB XHMHUYECKUX 3JEMEHTOB. Mojenu MoJieKysn
MPOCTBIX W CJOXHBIX BemecTB (mapoctepkHeBbie u Ctioapra—bpurneda). Komneknus
MPOCTBIX M CJOXKHBIX BewlecTB. Hekoropble BemiecTtBa KoaudecTBOM 1 Monb. Mopenb
MOJISIpHOTO 00BeMa Ta3oB. Aymorponus hocdopa, KUCITOpoaa, 0JIOBa.

Hpodpuabubie u NpodecCHOHANBHO 3HAYUMBIC JJIEMEHTHI COdepPKAHMS.
AnnorponHple MoauduKanuu yriepoaa (anmMas, rpadur), Kuciopoga (KHUCIOPOI, O30H),
onoBa (cepoe u Oenoe onoBO). [loHATHE O XMMHUYECKOW TEXHOIOTHUU, OMOTEXHOJIOTHUU W
HAaHOTEXHOJIOTHH.

Tema 1.2. Ilepuonnueckuii 3akoH u Ilepuonnyeckas cucreMa XMuMHYECKHX
snemenToB .M. MenaeiieeBa 1 CTpOEHHE aTOMA

Hepuonnuecknit 3akon .M. MenneneeBa. Otkpoitue J[.M. MenaeneeBbim
ITepuoanueckoro 3akoHa. [lepuoanueckuii 3akoH B popmynuposke .M. Menneneesa.

[lepuonuueckast TaOnmuWIa XUMHUYECKHX ODIIEMEHTOB — Tpaduyueckoe oToOpaxxeHue
nepuojryeckoro 3axkoHa. CTpykTypa NEpUOJMYECKON TaOMHMIbl: MEpUOAbl (Manble |
OoJbIIKe), TPYNIBI (IJIABHASI ¥ TOOOYHAs).

Crpoenue atoma u nepuoaunyveckuii 3axkon .M. MenneneeBa. AToOM — CIIOXKHas
gactuma. Aapo (IpOTOHBI M HEUTPOHBI) W AJEKTpOHHAs obOonouka. M3oromsl. CTpoeHwme
ANEKTPOHHBIX O00O0JIOYEK aTOMOB JJIEMEHTOB MallbIX MNepuofoB. OCOOEHHOCTH CTPOEHUS
ANIEKTPOHHBIX 000JIOUEK aTOMOB 3JE€MEHTOB OOJIBIINX MEPHUOAOB (MEPEXOJHBIX JIEMEHTOB).
[Tonstne o0 opOutansx. s-, p- u d-Opburanu. DNEeKTPOHHbIE KOH(MUTYpallMM aTOMOB
XUMHUYECKHX IEMEHTOB.

CoBpemeHHasi (OPMYTUPOBKA IMEPUOIUYECKOTO 3aKOHA. 3HAYEHUE IMEPUOIUYECKOrO
3aKOHA M MEPUOJUYECKON CHCTEMBbI XUMHUYECKHUX AeMeHTOB J[.M. MenneneeBa s pa3Butus
HayK{ ¥ TIOHUMaHUsI XUMUYECKON KapTUHBI MHpA.

JemoncTpanuu. Paznuunbie ¢opmbel  Ilepuonuyeckoil CUCTEMBI XUMHUYECKHX
anementoB  J.M. MengeneeBa. [luHamuueckue — TaOMUIBI AN MOJACTUPOBAHUS
[Teproguyeckoi cucTemMbl. DNEKTPU3ALUS TEJT U UX B3aUMOJICUCTBUE.

JlaGopatopnas pabota Nel.
Crpykrypa TaOIuIbl XMMUYECKHX 3JIEMEHTOB.
IIpopuniabHbie W NpPodecCHOHAIBHO 3HAYMMBbIE JJIEMEHTBI  COHEePKAHMSA.
PagnoaktuBHOCTh. Mcnonp3oBaHME pagVOAKTUBHBIX H30TONOB B TEXHUYECKHUX LEJIAX.



PeHTreHOBCKOE M3IIy4eHHME M €r0 MCIOIb30BaHUE B TEXHHUKE U MeAulMHE. MoneaupoBaHue
KaK METOJ] IPOrHO3UPOBAHMSI CUTyallul HA IPOU3BOJICTBE.

Tema 1.3. CTpoeHue BemecTsa

Honnasa xumuueckas cBsizb. KaTnoHbl, X 00pa3oBaHHE W3 aTOMOB B pe3ylbTare
mpouecca OKUCIEeHHA. AHHOHBI, UX 00pa3oBaHHME M3 aTOMOB B pe3ylbTare Ipolecca
BOCCTaHOBIEHUS. VOHHas CBs3b, KaK CBS3b MEXJy KAaTHOHaMH U AaHHOHAMM 3a CYET
aneKTpocTatudeckoro nputskeHus. Kiaccudukanus HOHOB: MO COCTaBy, 3HAKy 3apsna,
HAJIMYMIO TUApaTHOU 000mouky. MoHHbIe KpucTayumyeckue pemietkd. CBoicTBa BEIIECTB C
MOHHBIM THIIOM KPUCTAJUINYECKOW PEIIEeTKH.

KoBajienTHasi xumMuueckasi cBsi3b. MexaHU3M 0OOpa30BaHMs KOBAJIEHTHON CBS3H
(0OMEHHBIN U JOHOPHO-AKIETITOPHBIN). DIEKTPOOTpULIaTeIbHOCTh. KoBasleHTHbIE MOospHas
U HemnoisipHas CBA3U. KpaTHOCTh KOBajJ€HTHOM CBSI3U. MOJIEKYIsIpHBIE M aTOMHBIE
Kpuctaymmueckue pemerkd. CBolicTBa BEIIECTB C MOJEKYISIPHBIMU M aTOMHBIMH
KPUCTAININYECKUMU PELIETKAMH.

Merannuyeckasi  cBf3b.  MeTaqmueckass — KpUCTaJUIMUECKas — pelieTka |
MeTaJNIn4ecKasi XUMHUYeCKas CBA3b. PU3nUYeCcKue CBOMCTBAa METAIIIOB.

ArperatHble COCTOSIHMSI BelleCTB M BOJOPOAHAasi CBfI3b. [Bepioe, JXKUIKOE HU
razoo0pa3Hoe cocTossHHs BeulecTB. [lepexoa BemecTBa U3 OAHOTO arperaTHOrO COCTOSIHUS B
npyroe. BogoponHas cBS3b.

Yucrole BemecrBa W cMecu. [loHatne o cmecu BewecTB. [oMoreHHsle H
rereporeHHble cMecu. CocTtaB cMmeceil: oObeMHass U MaccoBasi JI0JIM KOMIIOHEHTOB CMECH,
MaccoBas J0JIs IPUMECEH.

Jucnepcuble cucremsbl. [lonartne o aucnepcHou cucreme. JlucnepcHas ¢aza u
aucniepcuonHas cpefa. Knaccudukanus aucnepcHbix cucteM. [IoHATHE O KOJJIOMAHBIX
CUCTEMAX.

JlemoncTpanuu. Mojenb KpHCTAIIMYECKOW pemeTky Xjopuna Harpus. OOpasibl
MHHEpAJIOB C HOHHOM KpUCTAJUIMYECKOM pEHIeTKOW: Kajuplura, raaura. Mozgenn
KPUCTANIMYECKUX PELIETOK «CyXOro JjbJaa» (WIM HOoAa), ainmasa, rpaduta (WIM KBapla).
[Tpubopsl Ha kuIKUX KpUcTaax. OOpa3ubl pa3IUYHBIX AUCIEPCHBIX CHUCTEM: 3MYJIbCH,
CyCIIeH3UH, a3po3oneil, reneit u 3omeit. Koarymsus. Cunepesuc. Iddext Tunpans.

JlaGoparopHast pabota Ne2.
JlucniepcHble CHCTEMBI M UX CBOWCTBA.
[IpurotoBnienue cycrneH3uu kKapOoHaTa KaiblMsg B Boxe. [lomyueHue sMynbCcUM
MOTOPHOTO Maciyia. O3HAKOMJIEHHE CO CBOMCTBAMM JTUCIIEPCHBIX CHCTEM.

IIpopuniabHbie W NpPodecCHOHAIBHO 3HAYMMBbIE JJIEMEHTBI  COMEePKAHMSA.
[TonsspHOCTH CBA3M W TOMAPHOCTH MoneKyinbl. Konnpencamus. TekyuecTs. Bosroska.
Kpucrammuzanus. Cyonumanus v necyonumanus. AHOManuu (U3NYECKUX CBOMCTB BOJBI.
Kunkne kpucrtamisl. MuHepaslbl U TOPHBIE MOPOABI KaK MPHUPOIHBIE CMECH. OMYIbCHHU U
cycrieH3uu. 301 (B TOM uuciie adpo3onu) u renu. Koarymsmus. Cunepesuc.

Tema 1.4. Bona. PacTBopbl. DJIeKTPoJUTHYECKAS AUCCOLMAIUSA

Bona. PacrBopsnl. PacTBopenue. Boga xak pactBopurens. PacTBOpUMOCTh BEILIECTB.
HacelienHble, HEHACBHIIIECHHBIE, MEPECHIIICHHBIE PACTBOPHI. 3aBUCUMOCTH PAaCTBOPHUMOCTH
ra3oB, )KUIAKOCTEH U TBEP/IbIX BEIIECTB OT pa3IMYHbIX (haKTOPOB.

MaccoBast 101151 paCTBOPEHHOT'O BELIECTBA.

JJIEKTPOIUTHYECKAs] ~ AUCCOMMANMA.  ODJIEKTPOJIUTBI U HENIEKTPOJIUTHI.
DNEeKTPOIUTHYECKAsT AUcCconManus. MeXaHW3Mbl SJIEKTPOJUTUYECKON JUCCOLMALMM IS
BEIIECTB C  pa3sIW4YHBIMM  THUIIAMM  XUMHYECKOM  CBsA3U. [maparupoBaHHBIE U
HEeruJpaTupoBaHHble HOHBI. CTeNeHb AMEKTPOIUTHYECKOH Auccoranyu. CuibHbIE U ciaadbie
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ANEKTPOIUTHI. OCHOBHBIE IOJIOKEHHUS TEOPUH AIEKTPOIUTHUECKON nucconuannu. Kucmorsl,
OCHOBAaHUS U COJIM KaK JIEKTPOJIUTHI.

Jemoncrpanuu. PactBopumocts BemectB B Boje. CoOupaHue ra3oB METOAOM
BBITECHEHMsI BOJbl. PacTBopeHue B BOAE CEpHOM KHUCIOTHI U conelt amMmMoHMs. OOpasisl
KpUCTAJJIOTUAPATOB.  M3roToBneHne  rumncoBodl  mNoBsi3ku.  McmelTaHme — pacTBOpOB
ANIEKTPOJIUTOB M HEIJIEKTPOJIUTOB HA MpeaMeT AUCCOLHUAlMHU. 3aBUCUMOCTb CTENEeHU
ANEKTPOTUTHYECKON TUCCOIMALUMN YKCYCHOM KHUCIOTHI OT paz0aBiieHHs pacTBopa. JBrxeHue
OKpalLIEHHBIX HOHOB B JIEKTpUUYECKOM MoJie. [IpuroroBienne »ecTkoi BOJbl U yCTpaHEHHE ee
xecTkocTu. MonuTel. O6pa3isl MUHEPAIbHBIX BOJ PA3TMYHOTO HA3HAYECHUS.

JlaGoparopHast padoraNe3
[IpuroToBneHne pacTBOpa 3aJaHHON KOHLEHTPALMH.

IIpopuiabHbie H  NPOPecCHOHAIBHO-3HAYUMbIEC  JIEMEHTBbI  COJEePKAHMA.
PacTBOopeHne kak (u3MKo-XUMHUYecKHil mporecc. TemsaoBble 3()(eKkTsl MpU PacTBOPEHHH.
Kpucramnoruaparel. Pemenue 3agad Ha MacCoBYKO JOJIX0 PACTBOPEHHOIO BEIIECTBA.
[IpuMeHeHre BOABI B TEXHMYECKUX IesiX. JKECTKOCTh BOABI M CHOCOOBI €€ yCTpaHEHUs.
MuHepaibHbIE BOJIBI.

Tema 1.5. Knaccupuxkanusi HeOpraHm4ecKux COeIMHEHN U UX CBOICTBa

Kucnorsl U ux cBoiictBa. KHCIOTBI Kak 3JEKTPONUTHI, WX KIACCUPUKAIUS TIO
pa3IMyYHBIM MpU3HaKaM. XHUMHYECKHE CBOMCTBA KHUCIIOT B CBETE€ TEOPHH AJIEKTPOIUTHUECKOM
mucconnanui. OCOOEHHOCTH B3aMMOJCHCTBUS KOHIIGHTPHUPOBAHHOW CEpPHOM W a30THOM
KHUCIIOT ¢ MeTajulaMi. OCHOBHBIE CLIOCOOBI OTYYEHHS KUCIIOTHI.

OcHoBaHusl U uX cBoiicTBa. OCHOBaHUS KaK AJIEKTPOJUTHI, UX KiIacCUPUKAIMA 1O
pa3IMYHBIM ~ TPU3HAKaM. XUMHYECKHE€ CBOMCTBA OCHOBAaHMM B  CBETE  TEOPUU
ANIEKTPOJIUTHUECKON Juccouuanuu. PasnokeHue HepacTBOPUMBIX B BOAE OCHOBaHUM.
OcHOBHBIE CTIOCOOBI MOTYYEHHUS OCHOBAHUH.

Coum u1 ux cpoiicrBa. Conu Kak 271eKTponuTsl. Conu cpenHue, KUCIblE U OCHOBHBIE.
XWMHYECKH CBOMCTBA COJIEH B CBETE TEOPHH IJIEKTPOIUTHYECKOW muccormanuu. CriocoOs
IIOJIy4EHHUSI COJIEH.

I'mpponus comnen.

Oxcuabpl u ux cBoiictBa. CorneobOpasyronie M HecojaeoOpa3yrolie OKCHIBI.
OcHoBHble, aM(pOTEepHbIE U KUCIOTHBIE OKCUbl. 3aBUCUMOCTh XapaKTepa OKCHJa OT CTETEeHU
OKHCJIEHHs 00pa3ylollero ero Merajia. XHMHYECKHe CBOMCTBa OKcuoB. Ilomyuenue
OKCH/JIOB.

JemoncTpanuu. B3aumonencTere a30THOM U KOHLEHTPUPOBAHHOW CEPHOM KUCIOT C
Metamiamu. [openue docdopa u pacTBopeHHe TpOayKTa TopeHus B Boje. [lomydenune u
cBoiicTBa amMmorepHoro ruapokcuaa. HeoOpatumblii ruaponu3 kapOujga  KaubLus.
OOpaTuMBI THIPOIU3 COJECH Pa3IMIYHOTO THIIA.

JlaGopatopnas pabota Ned
XUMHYECKHE CBOMCTBA KUCJIOT U OCHOBAHUH.

HcnbiTanue pacTBOpOB KHCIOT MHAMKAropamu. BzanmopieilcTBUE MeETauioB C
KuciioTamMu. B3auMomeicTBHe KHUCIOT C OKCHJAMH METaJUIOB. B3auMmopelcTBHE KHCIOT C
OCHOBaHUSIMH. B3anmoaelcTBIE KUCIOT C COJISIMH.

HcnbiTanue pacTBOpOB IIEJIOYEH WHAMKATOpaMu. BzauMmopeilcTBue muienoyend ¢
consiMu. PasznoxkeHne HepacTBOPUMBIX OCHOBAHUM.

10



JIaGoparopnast paGota Ne5
I'maponus conen.

B3anmoneiictBue coseil ¢ meramuiamMu. B3amMmonencTBue coned Apyr ¢ JApyroMm.
I'maponus conel pa3IuyHOro THIIA.

IIpopuniabHbie U NPpo(decCHOHAIBHO 3HAYMMBIE dJIeMEeHThI coaepxxanus. IIpasuna
pa3baBiieHUs CEpHOM KHUCIOTHL. Vcronp3oBaHME CEPHOM KHUCIOTHI B IMPOMBINIIEHHOCTH.
Enxue menoun, X UCIOJIB30BAHUE B IIPOMBILNUICHHOCTH. [ 'alieHas ¥ HerauieHasi U3BeCTb, €
MIPUMEHEHUE B CTPOUTENbCTBE. [ UIic 1 anedacTp, TUIICOBaHUE.

ITonsitue o pH pactBopa. KucinorHas, menodnas, HeUTpaabHas Cpeaibl PACTBOPOB.

Tema 1.6. Xumnueckue peakunu

Kuaccnpukanuss XMMHYECKHX peakuMid. Peaknuuy COEIWHEHHs, Ppa3JIOKEeHMS,
3amerieHusi, ooOmena. Karamutunueckue peakuuu. OOpaThMble U HEOOpAaTHUMbIE PEaKIMH.
['oMOreHHbIE M TeTEpOreHHBbIE pPEaKIUU. JK30TEPMUYECKHE WU SHIOTEPMHUYECKHE PEAKIIMH.
TenuoBoit 3pdext xumMuueckux peakuuii. TepMoxumMuueckrue ypaBHEHUsI.

OKHCIUTEBHO-BOCCTAHOBUTEIbHbIC peakuuu. CteneHp okucieHus. OKUCIUTENb
U BOCCTaHOBJIEHUE. BoccraHoBuTens M OKucieHHe. MeTon 3JeKTpOHHOro OanaHca Juis
COCTaBJICHUS] YPABHEHUI OKUCIIMTEIBHO-BOCCTAHOBUTEIBHBIX PEAKIIHIA.

Cxopocth xuMH4yeckux peakuui. [IoHSATHE O CKOPOCTM XMMMUYECKHMX PEaKIMM.
3aBUCHUMOCTh CKOPOCTH XHMHUYECKHX peakUuid OT pa3inuyHbIX (HAKTOPOB: TMPUPOBI
pearupyromux BeUeCTB, UX KOHLEHTPALUU, TEMIIEPATypPbl, IOBEPXHOCTU COIIPUKOCHOBEHUS U
HCITOJIB30BaHUS KaTaJanu3aTopoB.

OOpaTumocTs XUMHYecKHX peakuuii. OOpatumble ¥ HeoOpaTUMbIe PpEaKIHH.
XUMUYECKOe PaBHOBECHE U CIIOCOOBI €r0 CMELICHHUS.

Jemoncrpanuu. Ilpumepbl HeOOpaTUMBIX peakuMi, HIYHIMX C 0Opa3oBaHUEM
0oCcajJKa, ra3a WIA BOJbl. 3aBUCUMOCTb CKOPOCTH PEAKIUU OT IPHUPOABI PEarupyromnx
BellecTB. B3aumozelcTBie pacTBOPOB CEPHOM KUCIOTHI C pacTBOpPaMHU THOCYIb(haTa HAaTpUs
Pa3IMYHON KOHIIEHTpAUMU U TeMneparypbl. MoJenb KUIAIIEro CIos. 3aBUCUMOCTh CKOPOCTH
XMMHUUYECKOM pEeakUMHU OT INPUCYTCTBUS KaTaJIM3aropa Ha IPHUMEpE Pa3IOKEHHUsS MEPOKCHUIA
BOJIOPOZIa C TOMOINBIO JMOKCHJAa MapraHua M Karajasbl. Mogens anekrponusepa. Mogaenb
JIEKTPOJIU3HOM BaHHBI JIS IIOTYYECHUS AIFOMUHUA. MOzielb KOJIOHHBI CHHTE3a aMMHUAKa.

JlaGoparopnast pabora Ne6
Bupl XuMUYeCKHUX peakIfii U CKOPOCTh WX MPOTEKAHUSI.

Peakiust 3amemieHuss Menu JKele3oM B pPacTBOpPE METHOro Kymopoca. Peaxiuw,
uayIue ¢ o0pa3oBaHMEM OCaJIKa, ra3a MM BOABI. 3aBUCUMOCTh CKOPOCTH B3aUMOJEHCTBHS
COJISTHOM KHCJIOTBHI C METaJUIaMH OT UX MPHUPOJbL. 3aBUCUMOCTh CKOPOCTH B3aUMOJEHCTBUS
LIMHKA C COJIIHOM KHCJIOTOH OT €€ KOHLEHTPAalUU. 3aBUCUMOCTb CKOPOCTH B3aUMOAECHCTBUS
okcuna menu (I1) ¢ cepHoit kUCIOTON OT TeMIEPaTypBhl.

IpoduabHbie U MPoPeccHOHAIBLHO 3HAYMMBbIE 3JIeMEHThI coaep:xkanus. [lonstue
00 anekTposnnse. DNEKTPOJIU3 PacIUIaBOB. JEKTPOIM3 PACTBOPOB. NEKTPOIUTHUECKOE
MOJIy4eHHe amOMHUHMS. [IpakTHueckoe IIpUMEHEHWEe HIIEKTpoNin3a. [ albBaHOIUIACTHKA.
l'anbBanocrerus. PadpuHupoBanue IBETHBIX METAIIIOB.

Karanu3s. I'omorennsie u rereporeHssie karanu3aropsl. [Ipomoropsl. Karanutuueckue
a1b1. IHTHOUTOPBI.

[Ipon3BoacTBO aMMHMaKa: ChIpbe, anmnaparypa, Hay4yHbl€ IPUHIIMIIBL.
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Tema 1.7. MeTaJu1bl M HEeMeTaJLIbI

Metannbl. OcoOEHHOCTH CTPOECHMS aTOMOB M KpHucTayioB. dusnueckue cBoiicTBa
MmeTayuioB. Knaccudukanuss MeTayuioB MO pa3IMYHbIM NpU3HAKaM. XUMHUYECKHE CBOMCTBa
METAJUIOB. DJIEKTPOXUMHUYECKUN P HAPSHKEHNH METAIIIOB. MeTaoTepmus.

O6ure ciocoosl nomyyenus MetayioB. [lonstre o Metamnypruu. [lupomeramryprus,
TUJIPOMETAJLTYPIusl U 3eKTpoMeTauryprus. CrijiaBbel YepHbIE U 1{BETHBIE.

Hemeranibl. OcoGeHHOCTH cTpoeHHsl aToMoB. HemeTayuibl — mpocThie BeEIecTBa.
3aBUCUMOCTh CBOMCTB TaJlOTEHOB OT HX TNOJokeHud B Ilepuomanueckoil cucreme.
OxuCAUTENbHBIE W BOCCTAHOBUTEJBHBIE CBONMCTBA HEMETAIIOB B 3aBUCHMOCTH OT HX
MIOJIOKEHUSI B PAY AIEKTPOOTPULIATEILHOCTH.

JMemoncTpanun. Komtekuusa meramuioB. BzaumozeiicTBie METaIIOB ¢ HEMETAJUIAMU
(>kenes3a, IMHKA W aJIOMUHHUS C CEPOM, aTIOMUHUS C HMOJIOM, CYpPbMBI C XJIOPOM, T'OpeHHe
’&KeJesa B xyiope). [openue Metamios. ATIOMUHOTEPMUSL.

Konnexkuust nemeramioB. [openne nHemetannos (cepsl, ¢pocdopa, ymis). BeirecHenue
MeHee aKTHUBHBIX I'aJIOTEHOB M3 PACTBOPOB MX COJIel Oojiee aKTUBHBIMU T'aJlOr€HaMHU.

Mogenps NpOMBINUIEHHOW YCTAHOBKH JJIsl ITPOW3BOZCTBA CEPHOM KHUCIOTHL. Monenb
neyn Juid oOXura wu3BecTHAKA. KOJUIEKIMH NPOAYKIMH CHIIMKATHOM MPOMBIIUICHHOCTH
(crekna, dapdopa, dasHca, 1IeMEHTa pa3TUIHBIX MapOK U Jp.)

JIaboparopHas pabora Ne7
Merasl 1 UX CBOWCTBA.

3akaska ¥ oTHyck cTayiu. O3HaKOMJIEHHE CO CTPYKTypaMHU CEeporo W Oenoro 4yryHa.
PacnioznaBanue pyn xeinesa.

JlaGoparopHast pabota Ne§
XUMHYECKHE CBOMCTBA METAJIOB ¥ HEMETAJJIOB

IIpopuiabHbie u NpodecCHOHATBLHO 3HAYMMBbIE 3JIEeMEeHTHhI cofepkanus. Kopposus
METAJJIOB: XHMUYECKass M JJIEKTPOXUMHUYECKas. 3aBUCUMOCTb CKOPOCTH KOPPO3MHM OT
yCIIOBHM OKpykaromeit cpenbl. Knaccudukaruss Koppo3uM METaUIOB 10  Pa3IuYHBIM
npusHakaM. CrocoObl 3alIUThl METAIIJIOB OT KOPPO3HH.

[Ipon3BoaCTBO YyryHa M CTaJIH.

[Tonyyenune HemeTayuioB  (PAaKIMOHHON NEPEeroHKOM JKUAKOTO  BO3AyXa H
IEKTPOJIM30M PACTBOPOB WIIM PACIUIABOB 3JIEKTPOJIUTOB.

CunukarHas IpOMBIIUIEHHOCTh. [IponM3BOICTBO CEpHON KUCIIOTHI.

Pasznes 2. Opranuveckasi XumMust

Tema 2.1. OCHOBHBIE NOHATHS OPraHUYECKOW XUMHMHU U TEOPUS CTPOCHUS
OPraHUYeCcKUX COeAUHECHUM

IIpeamer opranuveckoil xumMuM. I[IpuponHble, NCKYCCTBEHHBIE W CHHTETUYECKHE
opranuyeckue BeniectBa. CpaBHEHNE OPraHUYECKUX BEIIECTB C HEOPIraHUUYECKUMH.

BanentHocTh. XMMHUYECKOE CTPOCHHE KAK MOPSIOK COCIMHEHHSI aTOMOB B MOJIEKYIIBI
10 BaJICHTHOCTH.

Teopusi cTpoeHuss opranumyeckux coeaumHeHuin A.M. BbyrtiepoBa. OcHOBHbIE
MOJIOXKEHUSI TEOPUN XUMHUYECKOTO cTpoeHus. M3omepus u nzomepsl. XuMuueckue GopMyisl U
MOJIESIN MOJIEKYJI B OPTaHUYECKON XUMUHU.

Knaccuduxanus oprannyeckux Bemects. Kinaccudpukanys BemecTB Mo CTPOCHUIO
YIJIEPOJIHOTO CKeJleTa U HAIM4YMI0 (PyHKIMOHATIBHBIX Tpyni. ['omonoru u romonorusi. Hayana
HoMmenknarypsl [UPAC.

Knaccupukanus peakuuii B OpraHMyeckod XuMuM. Peakiuu npuCcOeIUHEHUS
(ruapupoBaHus, TaJlOTCHUPOBAHUs, TMIPOTaJOreHUpOBaHMsA, ruaparanuu). Peakuuu
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OTLICIUIEHUS  (AETUAPUPOBAHUSA, JETUAPOTraJIOTEHUPOBAHUs, JAeruaparanuu). Peakuuu
3aMmelnieHus. Peakiuy u3omMepusaiuu.

JemoncTpanuu. Mongenu MOJIEKYl TIOMOJIOTOB M M30MEPOB  OPraHMYECKUX
coenuHennil. KadyecTBeHHOe oOHapykeHHE YIVIEpoAa, BOXOpOJa M XJopa B MOJEKylax
OpPraHUYeCKUX COCTUHEHUH.

JlabGoparopnas pabota Ne9
Mopnenu MOJeKyil.
W3roroBnenue Mozaeneit MOJIEKyll OpraHMYECKHX BEIISCTB.

[MpoduabHbie U MPOPecCHOHAIBHO 3HAYMMBbIE JIeMEHThI coaep:xkanus. [lonsTue
0 cyOcTpare u peareHTe. Peakiiuy OKHCIEHHS W BOCCTAHOBIICHUS OPraHUYECKUX BEIICCTB.
CpaBHeHme kinaccupUKAllMU COCAMHEHUN M KIACCU(UKAIMU peaKkluid B HEOPraHUYECKON U
OpraHNY€CKON XHUMUHU.

Tema 2.2. YrieBoaoponasl ¥ HX NPUPOAHbIE HCTOYHHKH

AnkaHbl. AJIKaHbl: TOMOJOTMYECKHM psJ, WU30MEpHUs W HOMEHKIATypa aJKaHOB.
XUMUYEeCKHEe CBOMCTBA alKaHOB (MeTaHa, STaHA): TOPEHHUE, 3aMelIeHHe, pa3JIoKEHUE,
neruapupoBanue. [I[puMeHeHre aJqkaHOB Ha OCHOBE CBOMCTB.

AJIKeHBbI. DTWIEH, €ro TOJIy4eHHE (ICTUIPUPOBAHMEM HTaHA, JCMOJUMEpHU3aINeit
nonudTUIeHa). l'omMonoruueckuii psiA, M30MepHs, HOMEHKIATypa ajKeHOB. XHMHUYECKHE
CBOMCTBa ATHUJIEHA: TOPEHHE, KaueCTBEHHbIE peakiuu (oOecuBeuynBaHHUE OpPOMHOW BOIBI U
pacTBOpa NEpMaHraHata Kallds), TUAparauus, noaumepusauus. [IpumeHneHue sTuieHa Ha
OCHOBE CBOMCTB.

Auennbl m kayuyyku. [loHsiTUE O JMEHax Kak yIIEBOIOPOAAX C ABYMS JBOMHBIMHU
cBsi3aMu. CompspkeHHBbIE JTUEHBbl. XUMHYecKHe cBoiicTBa OyramueHa-1,3 u  u30mpeHa:
oOeciBeunBaHne OpOMHOM BOJBI M TOJMMEpH3AIUMsA B Kaydyku. HaTypanpHblld
CUHTETHYECKUE Kayuyku. Pe3uHa.

AJIKMHBI. AnieTuiieH. XMMUYECKUE CBOMCTBA alleTWIICHA: TOpPEHHE, 00eCIIBEUNBAHNE
OpOMHOI BOIBI, TPUCOESTUHEHNE XJIOPOBOJOPOAA U TuapaTanus. [IpuMeHeHne aneTuieHa Ha
OCHOBE CBOMCTB. MexXKi1accoBasi U30MEpHs C aJIKaJHUEHAMU.

Apenbl. benzon. Xumuueckue cBoiicTBa OeH3051a: TOpPEHHE, PEaKIUH 3aMEICHHS
(ramorenupoBaHue, HUTpoBanue). [I[pumenenre 6eH3051a HA OCHOBE CBOMCTB.

IIpuponnbie HCTOYHMKH yriieBogoponoB. [IpuponHblil ra3: cocraB, IpUMEHEHHUE B
Ka4eCTBE TOILJIMBA.

Hedts. CocraB u nepepadotka HedTh. [leperonka nedru. Hedrenpomykrsr.

JdeMoncTpanuu. lopeHue MeraHa, JTWieHa, auneTwieHa. OTHOILIEHHWE MeTaHa,
STHJIEHA, alleTHWIeHa M O€H30/la K pacTBOpaM IepMaHraHara Kajausi U OpOMHOM Boje.
[TomyueHue STUICHA peaklyed AEeTUApaATAlK dTaHOJA, alleTUICHA — THAPOIM30M KapOuaa
Kajnplus. Pa3nokeHue Kaydyka NpU HarpeBaHWM, WCIBITAHHWE MPOAYKTOB Ppa3JIOKEHHUs Ha
HenpenenbHocTh. Komnekuus o6pasuoB Hedtu n HedrenpoaykroB. Komnekuus «KameHHbIN
YTOJIb U MPOYKLIHSI KOKCOXUMHUYECKOTO MTPOU3BOICTBAY.

JlaGoparopHast padota Nel0
HedTp 1 HEDTETTPOIYKTHI.
O3HakomJieHHE C KOJUIEKIMeH oO0pa3moB He(pTH M TPOAYKTOB €€ IepepaboTKH.
O3HaKOMJICHHE C KOJUICKITUEH KaydyKOB U 00pa3IiaMu U3IEINi U3 PE3UHBI.

IIpoduabHbie U NMPO(PecCHOHATILHO 3HAYUMBbIE 3JIeMeHThI conep:kanus. [IpaBuio
B.B. MapkoBuukoBa. Kiaccudukanns u Ha3HaueHue KayuykoB. Kiaccuduxanus u
Ha3Ha4YeHue pe3nH. Bynkanuzanus kaydyka.

[TonydyeHnue areTwieHa HUPOJIM30M MeTaHa W KapOWAHBIM crocobom. Peakuus
MOJINMEpU3alui BUHWIXJIopuaa. [lonuBuHunxnopua u ero npuMmeHeHue. Tpumepuzanus

aleTuiieHa B O€H30II.
13



[Tonstue 00  okcrpakuuu. BoccraHoBieHune — HUTpoOeH30a B AQHHWJIUH.
T'omonoruueckuii psig apenos. Tosryon. Hurposanue Tonmyona. TpoTtui.

OCHOBHBIE HAIIPABJICHHUS TPOMBILIEHHOH MepepadOTKHU MPHPOIHOIO rasa.

[TomyTHbIN HeTAHOM ra3, ero nepepadoTKa.

IIporeccbl MpOMBINIUIEHHON TepepaOboTKH HePTH: KpeKHHT, pugopMuHr. OKTaHOBOE
4Kcyi0 OEH3WHOB U LIETAHOBOE YHCIIO TU3EIbHOTO TOILINBA.

KokcoxnuMuueckoe Mpou3BOACTBO U €T0 MPOAYKIIHSL.

Tema 2.3. Kuciopoacoaep:xamue oprannyecKue coeIuHeHUs

Couptbl. Ilonydyenue sTaHona Opo)keHHEM IVIIOKO3bl W THApaTalield 3TUIICHA.
luapokcunbHas rpymna kak (yHKOuoOHanbHas. [loHsATHE O mpeneabHBIX OIHOATOMHBIX
cnuprax. XHUMHUYECKHE CBOMICTBa 3TaHONA: B3aUMOJEHCTBUE C HaTrpueMm, oOpa3oBaHUE
IPOCTBIX M CIOXKHBIX 3(HUPOB, OKHCICHHWE B anblerui. llpumMeHeHue sTaHOla Ha OCHOBE
CBOMCTB. AJIKOTOJIU3M, €TI0 MOCJEICTBUS U MPEeAYIpEKICHHE.

I'muueprH Kak mpeacTaBUTENb MHOTOAaTOMHBIX crupToB. KauecTBeHHas peakiuus Ha
MHOT'0aTOMHBbIE CIUPTHI. [I[puMeHenne nmnepuHa.

®enon. Puznyeckue U XUMUUYECKUE CBOMCTBA (heHoa. B3anuMHOe BIUSHHE aTOMOB B
MoJiekyne (eHona: B3aUMOJECIHCTBHE C THAPOKCHIOM HAaTpusi M a30THOM KHCIIOTOM.
[Tpumenenue ¢eHosa Ha OCHOBE CBOMCTB.

Aasbaeruasbl. [lonstue o0 ampaeruaax. AjibAeruaHas rpynmna kak (GyHKIMOHAIbHAS.
@opManbIETUI U €ro CBOMCTBA: OKUCICHUE B COOTBETCTBYIOLYIO KUCIIOTY, BOCCTAHOBIICHUE B
COOTBETCTBYIOIMI ciupT. [lonydeHne anbaeruioB OKUCIEHUEM COOTBETCTBYIOLIUX CIAPTOB.
[Tpumenenue dpopmainbaeruia Ha OCHOBE €r0 CBOMCTB.

KapGonoBbie kuciaorsl. [lonarue o kapooHoBBIX KucinoTax. KapOokcuibHas rpymmna
Kak (yHKIMOHANBHAS. [OMONOTMYECKH PSA TPENeTbHBIX OJHOOCHOBHBIX KapOOHOBBIX
kucioT. IlonydeHre kapOOHOBBIX KUCIOT OKHUCICHHEM ajbJETHA0B. XUMHYECKHE CBONCTBA
YKCYCHOM KHCJIOTBI: OOIIME CBOWCTBA C MHHEPAJbHBIMH KHCJIOTAMU U  peaKIus
srepudukanun. [IpuMeHeHne yKCYCHOW KHCJIOTBI Ha OCHOBE CBOKMCTB. Bwicuine >XKupHBIE
KHCJIOTBI Ha IPUMEPE MAIIbMUTHHOBON U CTEAPUHOBOM.

Caoxuble 3¢upsbl 1 xkupbl. [lonyyeHne cioxkHbIX 3¢UpOB peakuuei TepruduKanum.
Crnoxaele 3¢upbl B npupone, Mx 3HaueHue. [IpuMeHeHHe CIOXHBIX 3(HUPOB Ha OCHOBE
CBOMCTB.

Kupsr kak cinoxnble d¢upsl. Knaccudukaius ;kupoB. XUMHYECKHE CBOMCTBA JKUPOB:
TUAPOJIA3 U THAPUPOBAHUE KUIKUX KUPOB. [I[puMeHeHne )KupoB Ha OCHOBE CBOWCTB. MBbLia.

YrneBoabl. YIieBonbl, MX KiaccuuKaius: MoHOcaxapuibl (INIoko3a, (QpyKrosa),
aycaxapuibl (caxapo3a) U mojaucaxapuibl (Kpaxmall U HeJUToNI03a).

['mroko3a — BemIECTBO C JBOMCTBEHHON (YHKIMEH — anbAerHI0CHUPT. XUMHUECKHE
CBOMCTBAa TJIIOKO3BI: OKHCIE€HHE B IVIIOKOHOBYIO KHCIIOTY, BOCCTaHOBJIEHHE B COpOWT,
ciuproBoe Opoxenue. [IpuMeHeHne ITI0K03bl HA OCHOBE CBOWCTB.

3HaueHWe YITIEBOJOB B JKMBOM MPUPONE W KU3HU 4YesoBeka. [loHsTHE O peakmusax
MOJIMKOHACHCAIMM M TUAPOJIM3a HAa MPUMEPE B3aUMONPEBPAILICHUN: IIIOKO3a —>
MIOJINCAXAPUIL.

HemoncTpanun. OxucieHue cnupra B anpleruja. KadecTBEHHbIE peakuu Ha
MHOTOaTOMHBIE CITUPTHL. PacTBOpUMOCTh (peHONa B BOJAE MPU OOBIYHOM TeMIIepaType H IMpH
HarpeBanun. KauectBeHnble peakinu Ha ¢eHoid. Peakuus cepeOpsHOTO 3epkajia anbIeruoB
1 TI0K03bl. OKUCIIEHNE aJb/IETHI0B U TIIIOKO3bI B KUCJIOTY ¢ OMOIIbI0 ruapokcuaa meau(Il).
KauectBenHas peaxius Ha kpaxmain. Komiekuust 3pupHbIX Maced.

JlaboparopHas padora Nell.
XUMHYECKHEe CBOMCTBA KUCIOPOACOICPIKAIINX OPTaHUIECKUX COCAMHEHHUH.
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PacTtBopenne mmuepuHa B BOJA€ M B3auMonelcTBue ¢ rujgpokcugoM Meau(ll).
CBoiicTBa YKCYCHOM KHCJIOTHI, OOIIME CO CBOMCTBAMU MUHEPAJIbHBIX KHCIOT. JloKa3areiabcTBO
HEIPENEIIbBHOIO XapakTepa »KUAKOro »Kupa. B3anMopelcTBhHEe IIIOKO3BI M Caxapos3bl ¢
runpokcuoM Meau(Il). KauectBennas peakius Ha Kpaxmall.

IIpopuniabHbie W NpPodecCHOHAIBHO 3HAYMMBbIE JJIEMEHTBI  COMEePKAHMSA.
MeTunoBelii COIMPT M €ro HCIOJIb30BAaHUE B KAYECTBE XMMHUYECKOIO ChIpbsi. TOKCHYHOCTH
MeTaHOJa U MpaBWJa TEXHUKU OE30MacHOCTH MpH paboTe ¢ HUM. DTHIEHIIHMKOIb U €ro
npuMeHeHrne. TOKCHYHOCTh STHJICHITIUKOJIS M MPaBUia TEXHUKH 0€30IacHOCTH Ipu padote ¢
HUM.

[Tonyuenue geHona U3 NPOAYKTOB KOKCOXMMHUYECKOTO IMPOU3BOJICTBA U U3 OeH3071a.

[TomukonaeHcanus dopmanpaeruaa ¢ GeroroM B GpeHosoPpopMaIbIETUIHYIO CMOITY.
Auneransaerua. [lonsTie o keToHax Ha NpUMepe aneToHa. [I[pumeHeHne alleToHa B TEXHUKE U
MIPOMBILIUIEHHOCTH.

MHoroo6pa3zue KapOOHOBBIX KHCIOT (IaBeneBas KUCIOTa KakK JBYXOCHOBHasd,
aKpHJIOBasi KUCJIOTa KaK HempezelbHas, OeH30MHas KUCI0Ta Kak apoMaTuyecKkas).

[InenkooOpa3ytomue Macia. 3amMeHa KHPOB B TEXHHKE HEMHUILEBBIM CBHIPHEM.
CUHTETHYECKHE MOIOIIUE CPEACTBRA.

MosnouHokucnoe OpoxeHue TimoKo3bl. Kucinomonounsle mnponyktel. CuilocoBaHHE
kopMoB. HutpoBanue nenntonossl. [Iupokcunus.

Tema 2.4. A3orconep:kanue oprannyeckue coequneHus. [loaumepsnl

AMunbl. [lonsitue 006 amuHax. Anudaruyeckue aMuHBI, UX KIacCHUQUKAIUSA U
HOMEHKJIaTypa. AHWINH, Kak OpraHudeckoe ocHoBaHue. llonydeHue aHwiImHa U3
HUTpoOeH3oma. [I[pumMeHeHre aHnIMHa Ha OCHOBE CBOICTB.

AMMHOKHUCJIOTBI.  AMHMHOKHCIOTBI ~ Kak  aMm@oTepHble  JU(YHKLIHOHAIbHbIE
OpraHUYEeCKHe COeIUHEHHUs. XHUMHYECKHE CBOICTBA aMUHOKHUCIIOT. B3aUMOJEICTBHE CO
1iesI04aMy, KUCJIOTaMHM U IpYr ¢ ApYyroMm (peakuus noinukoHAeHcauun). IlentunHas cBa3p u
nonunentu bl [I[puMeHeHre aMuHOKHUCIIOT Ha OCHOBE CBOMCTB.

Beaxn. IlepBuuHas, BTOpUYHAs, TpPETUYHAs CTPYKTYpbl OeskoB. XHMHUYECKHE
CBOMCTBa O€JKOB: TOpeHHe, JAeHaTypalus, TUAPOJI3, LBETHbIE peakuuu. buonorunyeckue
(byHKIUN OEJIKOB.

IMoaumepsl. benku u nonucaxapuabl Kak OMOMOIUMEDHI.

[InacTmaccel. [Tomyuenue MIOJIMMEPOB peakuuen MOJIMMEPU3ALIAN u
MOJIUKOHJICHCAIlMK. TepMOIJIaCTUUHbIE M TEepMOpEaKTHBHbIE I1acTMacchl. [IpencraBurenu
IJ1aCTMAcC.

Bonokna, ux xnaccuduxanus. Ilomydenue BomokoH. OTaenbHbIE MpeaCTaBUTENN
XUMHUYECKHUX BOJIOKOH.

JdemoncTpaumnu. B3aumonelicTBie aMMHaKa M aHWJIMHA C COJITHOM KUCIOTOM. Peakius
aHWIMHaA ¢ OpoMHON Bozoi. Jloka3aTelbCTBO HAMMUMs (PYHKIMOHANBHBIX TPYII B PacTBOpax
aMUHOKHUCIIOT. PacTBopenne um ocaxnenue OenkoB. lI[BeTHple peakmmm OenkoB. [openwme
IITUYBETO NIEPa U IIEPCTIHON HUTH.

JlaGoparopHast pabota Nel2
XHWMHUYECKUE CBOMCTBA a30TCOAEPIKAIINX OPraHUYECKUX COCTMHEHHM.
JlaGoparopHas pabora Nel3
Nnentuduxanus opraHndeckux coenHeHui. Pacno3HaBanue miactMace ¥ BOJIOKOH.

IIpopuniabHbie W NpPodecCHOHAIBHO 3HAYMMBbIE JJIEMEHTBI  COHEePKAHMSA.
AMuHOKanpoHoBasg Kuciora. KampoH kak NpeAcTaBUTENs MOJIMAMUIHBIX  BOJIOKOH.
Wcnonp3oBanue  rujgponuza  OenkoB B MpOMbIIUIEHHOCTH.  [lonmuBHHMIXIIOpUA,
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nonuterpadTopsTUiieH (tednon). DenonmodopmanpiaeruaHble MIacTMacchl.  Llemmymoun.
[TpompITIUIEeHHOE TPOU3BOACTBO XUMHUYECKHIX BOJIOKOH.
ITepeuens 1aboparopHbIX paboT
No Tema HaunmenoBanwue nabopatopHbIX padoT Komn-Bo
1\l 4acoB
1 1.2 CrpykTypa TabIHIbl XUMHUYECKHUX DJIEMEHTOB 2
2 1.3 JlicriepcHble CUCTEMBI U MX CBOMCTBA 2
3 1.4 [IpuroroBieHre pacTBOpa 3aJJaHHOM KOHIICHTPAIIKH. 2
4 1.5 XUMHUYECKHE CBOMCTBA KMCIOT M OCHOBAaHUM 2
5 ['uaponus coneit 2
6 1.6 Bubl XuMu4ecKux peakiuil 1 CKOpOCTh UX MPOTEKaHUS 2
7 1.7 MeTamisl 1 MX CBOHCTBA 2
8 1.7 XUMHUYEeCKHE CBOMCTBA METAJIJIOB ¥ HEMETAILIOB 2
9 2.1 Moaenu MoJieKyI 2
10 22 Hedth u HEDTEPOTYKTHI 2
11 2.3 XUMHUUYECKHE CBOWCTBA KUCIOPOACOAEPKANINX OPraHHYeCKUX 4
COCTMHEHUH
12 2.4 XUMUUECKHE CBOMCTBA a30TCOAEPKAIMX OPraHMIeCKUX 2
COCIUHCHMI
13 2.4 Nnentudukanus opraHudecKuX coeanHeHWi. Pacro3naBanue 2
IUIACTMACC U BOJIOKOH.
Hroro: 28

4.Y4e0HO-MeTOANYECKOE H MATEPHAJIBLHO-TEXHHYECKOe o0ecnedyeHrue y4eOHoM

JTUCIHUIIINHBI
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Jlns ocBoeHus: yd4eOHOW AMCHUIUIMHBI HMeeTcs ydeOHas aynutopusi «KaOuner
xumuny. [lomernienne kaOWMHETA XWMHH YIOBJIETBOpseT TpeboBanusiM (CaHHUTapHO-
AMUIEMUOIOTUYECKUX TPABUI M HOPMATHBOB U OCHAIIIEHO TUIIOBBIM 000PYIOBaHUEM.

B kaOunere wuMmeercs MyAbTUMEIMIHOE OOOPYIOBaHHE, TOCPEICTBOM KOTOPOTO
oOydJaromuecst MOTYT IPOCMAaTPUBaTh BU3YaJIbHYI0 HHPOPMAIIHIO.

B coctaB y4eOHO-METOAUYECKOTO W MaTePHUATbHO-TEXHUYECKOTO O00eCTIeUueHUs
paboueii mporpaMMbl Y9eOHOU TUCITUTUTUHBI «XUMHUSDY, BXOJST:

I. OGopynoBanue yuebHOro KabuHeTa:

— mocaouHble MecTa s oOydarormmxcs (34 mocagovYHbIX MeCT);

— pabodee MeCTO MperoaaBaressi, 00OPYIOBAaHHOE TEPCOHATBLHBIM KOMIBIOTEPOM C

JTUICH3UOHHBIM ~ TPOTPAaMMHBIM ~ 00€CTIeYeHHEeM, COOTBETCTBYIOIIUM  pa3leiam

MIPOTpaMMBI.

— MOCKH Juis nH(OpMaIUU MPOOKOBBIE, JOCKa 3-X dIIEMEHTHAs,

— CTOJIBI TAOOpaTOpHBIE.

II. Texnuyeckue cpencTsa 0Oy4eHUs:

— DKPaH 3JIEKTPOHHbBI HACTEHHBIN;

— MYJIBTUMEINA-TTPOEKTOP.

III. KoMmiekT TeXHMYECKON NOKYMEHTAIMU, B TOM YHCJIE MHCTPYKIHMH IO OXpaHE Tpyla
s oOyJarommxcsi B KaOWHETe OWOJOTMHM, WHCTPYKLIMU TIO0 OXpaHe Tpyaa Jis
MIPOBENICHUS TIPAKTHYECKUX PAOOT TI0 OMOJIOTHH, KYPHAT PETUCTPAIIMH HHCTPYKTaKEH
110 OXpaHEe TPy/a HA 3aHATHUSX.

5.YcaoBus peanuzanuu padodeii NporpaMmsbl 1Jisi HHBAJIWAOB U JIHIL C 0B3

I[Ipn peanuzanuu pabouell mMporpaMMbl y4eOHOW ITUCHMIUTUHBI «XUMHSD» JUIS
vHBaMMAOB W Jul ¢ OB3 B eIMHOM MOTOKE CO CBEPCTHHKAMH, HE HMEIOIMIMMHU TaKUX
OTrpaHUYEHUI, HOPMATUBHBIN CPOK OCBOEHHMSI IPOTPAMMBI HE YBEITMUMBAETCS.

Jnst maBanunoB u nui ¢ OB3 o0ydeHue mMpoBOAUTCS C yd4eTOM OCOOEHHOCTEH HX
NCUXO(U3NIECKOTO Pa3BUTHS, X UHIUBUAYAIBHBIX BOBMOXHOCTEH U COCTOSHUS 310POBbSI.

[Tpu m3yuenun y4eOHOM MUCHUIUIMHBI JUIsi MHBAIUI0B U jull ¢ OB3 obecneunBaercs
COOITIOZICHHE CIEeYIOIIUX OOMIMX TPeOOBAHMIA:

— OCYIIECTBJIICHHE Tpolecca oOydeHus uisi wHBaMWaAoB u Juil ¢ OB3 B omHOM
ayIlUTOPUM COBMECTHO C OOy4YalOUIMMHUCS, HE MMEIOUIMMH OrpaHMYEHHBIX
BO3MOXXHOCTEM 370pOBBS;

— UWHAMBHUIYaJIbHOE KOHCYJIBTUPOBaHHE MHBAIUAOB U L ¢ OB3;

— TOJh30BaHHE HEOOXOIUMBIMHU TEXHUYECKUMHU CPEJICTBAMU O0y4EHHUS;

— OpraHu3anuu pabodero Mecrta A HHBaIU0B U ul ¢ OB3;

— o0ecriedyeHune Me4aTHbIMU U 3JIEKTPOHHBIMU 00pa30BaTebHBIMU pecypcaMu (yueOHbIe
nocobus, Marepuanbl Ui CaMOCTOSTEIbHOM paboTbl ©W  T.JO.) B  (Qopmax,
a/IaNTUPOBAHHBIX K OTPAaHMYEHUSIM UX 3JJ0POBBS M BOCIIPUATHS HHPOPMALIUH.

B 3aBucHMMOCTH OT KOHKpPETHOTO BHJAA OTPaHMUYEHUS 370POBbs (HapyLIEHUs cllyxa
(Tmyxme, crnaboCHpIIaIrue), HapylIeHUus 3peHHs (CIernble, CIa0OBUIAIINE), HapyIICHUS
OIOPHO-ABUTaTeIbHOTO ammapara U Ap.) o0ecreunBaeTcsi COOMOACHNE CIeIYIONMX O0InX
TpeOoBaHMI:

— obecrieueHue MHAMBHIyaTbHOTO paBHOMEPHOTO ocBelleHus: He MeHee 300 Jtokc;

— JUIS BBITIOJIHEHWS 3aJaHuii wHBamugamM W Jjunam ¢ OB3 npum HeobxomumocTH
IIPEOCTABIIAETCS YBEINUMBAIOIINECS YCTPONCTBO;

— 3aJaHus A [PaKTHYECKHX, J1a00paTOpHBIX, CAMOCTOATENbHBIX M HHBIX paboT
oopMIIsIIOTCS YBEIMUEHHBIM IIPU(TOM;

— TI0 JKEJaHWI0 O0O0y4aloUIUXCs TEeKYyIIMH U WTOTOBBIA KOHTPOJb 3HAHMM MO y4eOHOU
JMCLUIUIMHE IPOBOUTCS B MUCbMEHHOW, YCTHON M HHOU yoOHOMU (opme.
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Peanmzanust  pabGoueit  mporpamMMbl  y4eOHOW  JAMCHUIUIMHBI — 0OecCreunBaeTcs
MearoTMIeCKUMHU KaJIpaMy, UMEIOIITUMHU BBICIIee 00pa30BaHUEe, COOTBETCTBYIOIIEE PODHITIO
JAHHOW TIPOTpaMMBbI U MPOLIEANTNX 00yueHue 1o nmporpamMme «MHKITI03UBHOE 00pa3oBaHUeE B
BY3e».

18



6.XapakrepucTHKa OCHOBHBIX BUI0B Y4eOHOM NeATeJbHOCTH 00y4ar0IIHXCs

Coneprxanue o0y4yeHHUs
CTYZICHTOB (Ha ypOBHE
y4eOHBIX JICHCTBUN)

XapaKTepI/ICTI/IKa OCHOBHBIX BUJ10B
JCATCIIBHOCTH

Baxueiiniue
XUMHNYCCKHUC ITIOHATUA

VYMeHue 1aBaTh OIpeeIeHNe U ONEPHPOBATh CISTYIOIINMHU
XUMHNYCCKUMMU ITOHATUAMU . BEIICCTBO, XUMHYCCKHH 3JICMCHT, aTOM,
MOJIEKYJIa, OTHOCHUTENIbHBIC aTOMHAsI U MOJICKYJISIpHAsi MacChI,

HOH ,aJUIOTPOIINA, U30TOIIbI, XUMHUYCCKasA CBA3b,
AIIEKTPOOTPHULIATEIIEHOCTh, BAJICHTHOCTh, CTETIEHh OKUCIICHUS,
MOJIb, MOJISIPHASI Macca, MOJISIPHBIM 00beM ra3000pa3HbIX BEIIECTB,
BEILIECTBA MOJICKYJIIPHOTO ¥ HEMOJICKYJISIPHOTO CTPOCHHS,
PacTBOPBI, HIEKTPOIUT U HEIIEKTPOIIUT, JICKTPOIUTUIECKAS
JMCCOLMAINS, OKHCIUTENb M BOCCTAHOBUTEIb, OKUCIICHHUE
BOCCTAHOBJICHHE, TEIIIOBOH 3 (PEKT peaKiiu, CKOPOCTh
XUMHUUYECKOH peakluy, KaTalin3, XMMHYECKOe PaBHOBECHE,
YIIEPOIHBIN CKeNeT, (PyHKIMOHATIbHAS IPYIIa, HU30MEpHs,
T'OMOJIOTHsI

OCHOBHBIE 3aKOHBI
XAMUAUA

®opMynupoBaHUE 3aKOHOB COXPAHEHUS MacChl BELIECTB U
MOCTOSTHCTBA COCTaBa BEIIECTB.

YcraHnoBka HpH‘-IHHHO-CJIGIICTBCHHOfI CBA3H MCXKY COACPKaHNEM
ATHX 3aKOHOB U HallMCAHUEM XUMHUYECKHX (POpMYI U YpaBHEHUH.
YcTaHOBKa 3BOJIIOIMOHHOM CYIIIHOCTH MEHJIEJIEEBCKOM U
COBpeMeHHOM (HOpMyTHUpPOBOK Nepuoaudeckoro 3akona /1. U.
Menneneesa.

OOBbsicHeHNEe (PU3NIECKOTO CMBICIIA CHMBOJIMKH MTEPHOANYECKOM
TaOIUIBl XUMUYeckux dreMenToB []. M. MenneneeBa (HOMepOB 31¢
MEHTa, MepHoa, TPYIIb) U YCTAHOBKA MPUYUHHO-CIIEICTBEHHOM
CBA3U MCXKAY CTPOCHUEM aTOMa U 3aKOHOMECPHOCTIAMU U3MCHCHUS
CBOWMCTB 2JIEMEHTOB M 00pa30BaHHBIX MU BEIIECTB B EPUO/IAX U
rpymnmnax.

XapakTepucTuKa IEMEHTOB MaJIbIX U OOJIBIINX MEPUOJOB MO MX
nosiokeHUIo B Ilepuonmyeckoii cucreme /1. M. Menaeneesa

OCHOBHBIE TCOpHHU
XUMHUHN

YcTaHoBKa 3aBUCUMOCTH CBOMCTB XMMHYECKHUX BEILIECTB OT
CTPOCHHS aTOMOB 00pa3yOMUX HX XUMUYCCKUAX 3JICMCHTOB.
XapaKTepucTUKa BAXKHEUILIUX TUIIOB XUMHUYECKUX CBSI3EH U
OTHOCHUTEIBHOCTH PTOM THUIIOIOTHH.

OObsgcHeHHe 3aBUCUMOCTH CBOMCTB BEIIECTB OT UX COCTaBa U
CTPOEHUS KPUCTAIIMYECKUX PEUIETOK.

@opMyIUpPOBKa OCHOBHBIX MOJIOKEHUH TEOPUHU
ANEKTPOIMTUYECKON JUCCOLUALIMYU U XapaKTEPUCTHUKA B CBETE ATOU
TEOPHUH CBOMCTB OCHOBHBIX KJIACCOB HEOPTaHUYECKUX COCAMHEHUI.
DOpMYITUPOBKAa OCHOBHBIX MOJOKEHHIN TEOPHUH XUMUYECKOTO
CTPOEHHUSI OPrAaHUYECKUX COCIMHEHUN U XapaKTepUCTHUKA B CBETE
3TOM TEOPHUH CBOMCTB OCHOBHBIX KJIACCOB OPraHUYECKUX
CoeqMHEHUN

Baxueiimnne BeriecTtsa
Y MaTepuaibl

XapaKkTepucTrKa cOCTaBa, CTPOEHUS, CBOMCTB, IIOJyUYEHHUS U
IIpUMeHeHus BaxHemux merauios (IA u II A rpynm, anoMuHus,
)Kene3a, U UX COCIMHEHUH.

XapaKkTepucTUKa COCTaBa, CTPOCHUS, CBOMCTB, IIOJIy4YEHHUS U
npuMmeHnenus BaxHeimux Hemeramion (VIII A, VIIA, VIA rpynn,
a TaKkxke a3ora u pocdopa, yrinepoaa u KpeMHUsI, BOIOPOJa) U UX
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Conepxanue o0yueHus
CTYZICHTOB (Ha ypOBHE
y4eOHBIX JICHCTBUN)

XapaKTepI/ICTI/IKa OCHOBHBIX BUJ10B
JCATCIIBHOCTH

COCTMHEHUH.

XapakTepucTuKa CoCTaBa, CTPOCHUS, CBOMCTB, TTOTYyYSHUS U
MIPUMEHEHHUS BaXKHEHIIINX KJIAaCCOB YITIEBOJOPOJIOB (AJIKaHOB,
LMKJIOAJIKAaHOB, aJIKEHOB, AJIKNHOB, APEHOB) U UX Haubosee
3HAYUMBbIX B HAPOAHOXO3SICTBEHHOM IUIaHE MPEeACTaBUTENEH.
AHanoruyHas XxapakTepUCTHKa BaKHEMILINX MpEICTaBUTEIEH
JIPYTUX KJIacCOB OPraHMYECKUX COCIUHEHHI: METaHoIa U 3TaHoJIa,
CJIOKHBIX A(UPOB, )KHPOB, MBLI, AJIbICTHIOB (POPMATILIETUIOB
areTaabAeTH/1a), KETOHOB (aleToHa), KaApOOHOBBIX KHUCIIOT
(YKCYCHOM KHCJIOTBI, MOHOCAXapHua0B (IJIFOKO3bI), TMCaXapuioB
(caxapo3sl), MoyIMcaxapuaoB (Kpaxmaja U IeJUTI0I03bI ),aHUINHA,
AMUHOKHCIIOT, OSITKOB, NCKYCCTBEHHBIX U CHHTETUYECKHUX BOJIOKOH,
Kay4yKOB, IJIACTMACC

XUMHYECKUH A3BIK U
CHMBOJIUKA

Hcnonp3oBanue B yueOHOM 1 TPo(heCcCHOHAIBHOM IeATeTbHOCTH
XUMHUYECKUX TEPMUHOB U CUMBOJIUKH.

Ha3Banue u3y4eHHbIX BELIECTB 10 TPUBUAIBHON WU
MEXKIYHApOTHOM HOMEHKJIAType U OTPaKEHUE COCTaBa ATUX
COCIMHEHHH C TTIOMOIIBIO XUMUICCKUX (POPMYIL.

OtpakeHre XUMHUYECKUX MPOIIECCOB C MOMOIILI0 YPAaBHEHUM
XUMHYECKHUX PEeaKnid

XHUMHYECKHE pcaknuun

OOBsicHEHHE CYIIHOCTH XUMUYECKUX mporeccoB. Knaccudukarms
XUMHUYCCKUX peaKHI/Iﬁ 110 paSHHqHBIM HpI/ISHaKaMI ‘II/ICJ'Iy 158 COCTaBy
MPOAYKTOB M PEareHToOB, TEIUIOBOMY 3 eKTy, HanpaBieHuo, jase,
HAJINYUTIO KaTaJ'II/IBaTOpa, N3MCHCHHNIO CTGHCHeﬁ OKHCJICHUA
AIIEMEHTOB, 00pa3yIOIINX BEIIEeCTBA.

YcTaHoBKa MPU3HAKOB OOIIETO U PA3IMYHOTO B THIIOJIOTHUU
peakuuii A5 HEOPraHUYECKOW U OPraHMYECKOM XUMUH.
Kraccudukarms BemecTs u MPoeccoB ¢ TOUKH 3pEHUS
OKHUCJIEHUsI-BOCCTaHOBJEHUs. COCTaBIIEHUE YPABHEHUIN peakLuii ¢
TIOMOIIIBIO METO/Ia AJIEKTPOHHOTO OaaHca.

OOBbsicHEeHNE 3aBUCUMOCTH CKOPOCTH XUMHUYECKOH peakinu u
MOJIOKEHHSI XUMHUYECKOTO PAaBHOBECHS OT Pa3IMUHBIX (pakTopoB

XUMHUYECKUI BrlnonHeHre XUMHYECKOTO SKCIIEPUMEHTA B IIOJIHOM COOTBETCTBUU
JKCIIEPUMEHT C NpaBHJIaMH O€30I1aCHOCTH.
HabGmonenue, gukcaus 1 onucaHue pe3yibTaToB MIPOBEIEHHOIO
JKCIIEPUMEHTA
XuMmuueckas [TpoBeneHne caMOCTOATENBHOTO MOUCKA XUMUUECKONH HHPOpMAITIH
uHpopMaIus C MCTIOJIb30BaHUEM PA3JINYHBIX UCTOYHUKOB (HAYUHO-TIOMYISIPHBIX

M3/1aHUH, KOMITBIOTEPHBIX 0a3 JaHHBIX, pecypcoB MHTepHeTa).
Hcnonp3oBaHNe KOMIBIOTEPHBIX TEXHOJIOTUH 17151 00pabOTKH U
nepesayn XUMU4eCcKo HHPOPMAIUK U €€ MPECTaBICHUS B
pa3ianuHbIX hopMax

PacueTsl 110
XUMHUYECKUM

bopmynam
Y ypaBHCHUSIM

YcTaHOBKA 3aBUCHMOCTH MEKy KaY€CTBEHHOW U KOJIMYECTBEHHOU
CTOPOHAMU XUMHUYECKUX OOBEKTOB U MPOLIECCOB.

Pemenne pacyeTHBIX 3a/1a4 IO XMMUYECKHM (popMyraM 1
YPaBHEHHAM

OObsiCHEHNE XMMUYECKUX SBICHHMH, IIPOUCXO/SIINX B IIPHPOJIE,
OBITY M Ha POU3BOJICTBE.
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Conepxanue o0yueHus
CTYZICHTOB (Ha ypOBHE
y4eOHBIX JICHCTBUN)

XapaKTepI/ICTI/IKa OCHOBHBIX BUJ10B
JCATCIIBHOCTH

[TpodunsHOE 1
npogeccHoOHaNTBHO
3HAYUMOE COJICPIKaHUE

Omnpeznenenue BO3MOKHOCTEH MPOTEKAHHUSI XUMUYECKUX
IIPEBPALIEHUI B PA3JIMYHBIX YCIOBUSX.

Cobmnronenue mpaBuil 3KOJIOTUYECKU TPAMOTHOTO MTOBE/ICHUS B
OKpYKarouen cpeae.

OneHka BIMSHUS XMMHUYECKOTO 3arpsi3HEHUS] OKPY>KaIoIe cpezbl
Ha OpPTraHU3M YEJIOBEKA U IPYT'He KUBBIE OPraHU3MBI.
Cobmnronenue npaBui 6e30macHOro oOpaiieHus ¢ TOpIOYUMHU U
TOKCHYHBIMH BEIIECTBAMHU, TAOOPATOPHBIM 00OPYIOBAHHUEM.
[TonroroBka pacTBOPOB 3a/1aHHOM KOHIIEHTPAIIMH B ObITY U Ha
IIPOU3BO/ICTBE.

Kputnueckast oneHka J0CTOBEpHOCTH XUMUYECKON MH(POpMALIIH,
ITOCTYIIAIOIEH U3 Pa3HbIX HCTOUHUKOB
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