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1. HOACHUTEJIBHASA 3AIINCKA

PabGouas nporpamma 00111€00pa30BaTENbHON YUEOHOM AUCHUILTUHBI « X UMUSD)
npeaHa3HaYeHa JUisl U3y4eHUsT XUMHUU B MPOo(decCUOHATBHBIX 00pa30BaTeIbHBIX Op-
ranmzanuax CIIO, peanusyronmx o0pa3oBaTebHYI0 IPOTrpaMMy CPEIHETOo OOIIero
oOpa3oBaHMs B IIPE/EIax OCBOCHHUSI OCHOBHOM NpOo(heCcCHOHaIbHOM 00pa30oBaTenbHON
nporpammbl CITO (ITIICC3 CIIO) Ha 6a3e oCHOBHOro OOIIEro oOpa3oBaHUsS TPU
MOJITOTOBKE CHELUAINCTOB CPEHETO 3BEHA.

[Iporpamma paszpadortana Ha ocHoBe Tpeboanuii ®I'OC cpeanero obiiero
o0Opa3oBaHusl, MPEABABIIEMBIX K CTPYKTYPE, COACPKAHUIO U PE3yJbTaTaM OCBOEHUS
y4eOHOM TUCHUIUIMHBI «XUMHUS», B COOTBETCTBUU ¢ PexoMeHIausiMu 1o opraHusa-
UM TIOJyYEHUsl CpPelHEro oOIero oOpa3oBaHMs B Ipeneiax OCBOEHMsI oOpa3oBa-
TEJIBHBIX MPOTPAMM CPEIHEro NpodhecCHOHATBLHOr0 00pa3oBaHus Ha 0a3e OCHOBHOTO
o0miero oopazoBaHus C yueToM TpeOoBaHUM (efepaibHbIX TOCYAapCTBEHHBIX 00pa-
30BaTENbHBIX CTAHAAPTOB U MOJIy4aeMON MpodecCu WM CHELHATbHOCTH CPEAHETO
npodeccuoHanbHOro o0pa3zoBanus (MucbMo JlemapraMeHTa rocyJapCcTBEHHOM MOJIu-
TUKH B cdepe moarotoBku padouux kaapoB u IO Mwunobpuayku Poccum ot
17.03.2015 Ne 06-259).

Coneprxkanue mporpaMmmbl « XMMHUsD) HAIPABJICHO HA JOCTUKEHUE CIIETYIOIIUX
eJsen:

- (dbopmHpoBaHrEe Yy 00yYarOIIUXCsl YMEHHS OLICHUBATh 3HAUMMOCTh XHUMHU-
YECKOI0 3HAHMS JIs1 KAKJOTO YEJIOBEKa;

- dbopMupoBaHUE y 00YYarOIIMXCS LEJIOCTHOIO MPEJICTABICHHUSI O MUPE U
pPOJIM XMMHUU B CO3[JaHUM COBPEMEHHOM €CTECTBEHHO-HAYYHOW KapTHHBI MUpPA; yMe-
HUSL O0BICHATH OOBEKTHI M MPOLECCHI OKPYKAIOLIEH NeHCTBUTEIbHOCTHU: IPUPOTHOM,
COLMAJIBHOM, KYJIbTYPHOM, TEXHUYECKOU CPEIbl, — HMCHOJIb3Ys A 3TOr0 XUMHYE-
CKHE€ 3HAHUS;

- pa3BUTHE y OOYYAIOMIMXCS YMEHHM pa3nudarh (aKkThl U OLCHKH, CPaB-
HUBaTh OLICHOYHBIE BBIBOJIbI, BUAETh UX CBS3b C KPUTEPUSIMU OLIEHOK U CBS3b KPUTE-

PHEB C ONPEACICHHON CUCTEMOM IIeHHOCTEH, (OpMyIHpOBaTh U 0OOCHOBBIBATH COO-



CTBEHHYIO MO3UIHUIO;

— npruoOpeTeHNEe O00YYAIOMMMHUCS OTIBITa Pa3sHOOOPA3HOUN JEATEIHHOCTH,
MO3HAHUS U CAaMOIIO3HAHUS;, KIIOYEBbIX HABBIKOB, UMEIOIIUX YHUBEpPCAIbLHOE 3HAYe-
HUE JJIs Pa3IMYHBIX BUJOB JIEATENLHOCTH (HABBIKOB PEIICHMs MPOOJIEM, MPUHATHS
pelleHui, MoucKa, aHanu3a U 00paboTku MH(OPMALUK, KOMMYHUKATHUBHBIX HAaBbI-
KOB, HABBIKOB U3MEPEHUM, COTPYAHUYECTBA, O€30MacHOr0 00pallleHus ¢ BeIeCTBAMU
B IMOBCEIHEBHOM JKU3HM ).

B mporpamMmy BKIIIOUEHO conep)KaHUE, HalpaBICHHOE Ha (OPMUPOBAHUE Y
CTYJICHTOB KOMIIETEHIIUM, HEOOXOAMMBIX i KadecTBeHHoro ocBoenus [IIICC3
CIIO Ha 6a3e OCHOBHOTO 0011Iero 00Opa3oBaHus C MOJTYYEHUEM CpeHero oo1ero oo-
pa30oBaHMs; MPOTPAMMBI MOJTOTOBKH KBaTU(UIUPOBAHHBIX PabOUMX, CIYKAIIHX,

pOrpamMMbl MOATOTOBKHU crienuanuctoB cpennero 38eHa (IIIICC3).

2. OBIIASI XAPAKTEPUCTHUKA YUEBHOM JUCIUATLIIAHBI

XuUMusl — 3TO HayKa O BEHIECTBAX, MX COCTaBE U CTPOEHUU, CBOMCTBAX U Ipe-
BpAIlICHUSIX, 3HAYEHUH XUMUYECKUX BEIIECTB, MAaTEPUAJIOB U MPOLIECCOB B MPaKTUYE-
CKOH HesITCIILHOCTH YEIOBEKa.

Conepxanue o0I11€00pa30BaTeIbHON YUeOHON JIHUCHMIUTUHBI «XUMHS» Ha-
MPaBJICHO HA YCBOCHUE O0YYAIOIIMMUCI OCHOBHBIX MOHSITUH, 3aKOHOB M TEOPUN XU-
MUU; OBJIQJICHUE YMEHUSMU HAOTIOaTh XUMUYECKUE SIBJICHUS, TPOBOJUTH XUMUYE-
CKUI 9KCTIEPUMEHT, MPOU3BOIUTH PACUETHl HA OCHOBE XMMHUYECKUX (POPMYIT BEIIECTB
Y YPABHEHUM XUMHUYECKUX PEAKIIUM.

B mpouiecce uzydenust xumun y o0y4aroniuxcsi pa3BUBalOTCS MMO3HABATEIIbHBIC
WHTEPEChl U HHTEJUICKTYaJIbHbIE€ CIOCOOHOCTH, MOTPEOHOCTH B CAMOCTOSITEILHOM
NPUOOPETCHUN 3HAHUW MO XMMHUU B COOTBETCTBUHU C BO3HHMKAIOIIMMU >KU3HCHHBIMU
mpo0seMaMu, BOCIIUTHIBACTCSA OEPEKHOE OTHOIICHUS K TIPUPOE, TOHUMAaHUE 370PO-
BOro 00pasza >KU3HU, HEOOXOAUMOCTH MPEAYIPEKICHUS SBICHUN, HAHOCSIINX Bpe]]
3JI0POBBIO U OKpY»Karorieit cpene. OHM OCBaMBAIOT MPUEMBbI TPAMOTHOTO, O€30TacHO-

ro MCIOJb30BaHUA XHMMHNYCCKHX BCIICCTB M MATCPHUAIOB, INPHUMCHICMELIX B 6BITy,



CEJIbCKOM XO3SIICTBE U Ha MPOU3BOJICTRE.

[Ipu cTpykTypupOBaHUU COAEpKaHUS 0011e00pa30BaTENbHON yueOHOW auc-
IMUTUTAHBI IS IPOQeCCHOHANBHBIX 00pa30BaTEIbHBIX OpTaHU3aIUi, Pean3yIONUX
00pa30BaTeNbHYI0 IPOTpaMMy CPEIHEro OOIIero 00pa30BaHUs B Mpejeiax OCBOCHUS
[MIICC3 CIIO nHa 6a3e 0CHOBHOTO 0OIIEro o0pa3oBaHus, YUUTHIBAJIACh OOHEKTUBHAS
pEaTbHOCTh — HEOOJNBIION 00BEM YacoB, OTIYIICHHBIX Ha HW3YYCHHE XUMUU H
CTpEeMJICHHE MaKCHMaJbHO COOTBETCTBOBATH WJESM pasBHBaroiiero ooydenwus. Ilo-
ATOMY TEOPETHYECKHE BOMPOCH MaKCHUMAaJIbHO CMEIICHBI K HaYaTy N3y4eHUS JUCITH-
IUTMHBI, C TeM 4YTOObI MOCHEAYIONINM (haKTUYECKU MaTepuala paccMaTpUBaJICS Ha
OCHOBE U3YUYEHHBIX TEOPHIA.

Peanuzanus Ae1yKTUBHOTO TOJIX0/1a K U3YYEHUIO XUMHUH CIIOCOOCTBYET pa3BU-
TUIO TAKUX JIOTUYECKUX OMNEpPalid MBIIUICHHS, KaK aHaJlu3 U CHHTE3, 0000IIeHUE U
KOHKpETHU3aIsl, CPAaBHEHUE M aHAJIOTHSI, CHCTeMAaTHU3aIusl U KiaccuduKaius u Jap.

N3yyenne xumuu B TPO(PECCHOHANBHBIX 00pa30BaTEbHBIX OpPraHU3alUIX,
peanu3yronmx o0pa3oBaTeIbHYI0 TPOrpaMMy CPEIHET0 00IIero oOpa3oBaHus B Mpe-
nenax ocBoenust [ITICC3 CIIO Ha 6a3e OCHOBHOTO OO0IIero oOpa3oBaHUs, UMEET
CBOM OCOOEHHOCTH B 3aBHCHMOCTU OT MPOQuUiIs NpoPEeCCHOHATIBHOIO 00pa30BaHMS.
DT0 BBIpaKaeTCs B COACPIKAHUU 00yUYEHUs, KOJIMYECTBE YACOB, BBIJEISEMBIX HA U3Y-
YEHHUE OTICJIBHBIX TEM MPOTrPaMMbl, TIIyOMHE UX OCBOCHHUS 00yJaromUMHUCS, 00bEMe
U XapakTepe MPaKTUYECKUX 3aHATHH, BUAX BHEAYIUTOPHOM CaMOCTOSITEIBHOMN pa-
OOTBI CTYJICHTOB.

Crennpurka M3y4eHHs XUMHH TPH OBJIAJCHUN MpodeccussMu U CrennuaIbHO-
CTSIMU TEXHHUYECKOro Ipoduiig oTpaxkeHa B Kaxaod teme pasnena «CopepkaHue
y4eOHON NUCIMIUIUHED B pyOpuke «lIpodunbHbie 1 mpoecCHOHATBHO 3HAYUMBIC
AIIEMEHTHI COJIEPKaHUs». DTOT KOMIIOHEHT peamu3yeTcsl Mpu WHANBUAYyAIbHON ca-
MOCTOSITENIbHON paboTe obOydaronuxcsi (HamucaHuu pedepaTtoB, MOATOTOBKE CO00-
[ICHUH, 3alUTe MPOEKTOB), B MpoLecce YUYEOHON AESITENbHOCTH MO PYKOBOJCTBOM
npenoaaBatens (BHIMOTHEHUA XUMHUYECKOTO KCIIEPUMEHTa — JIa0OPATOPHBIX OIIbI-
TOB U MPAKTUYECKUX PAOOT, PEIICHUH MPAKTUKO-OPUEHTUPOBAHHBIX PACUETHBIX 3a-

Ja4 u T.1.).



B npouecce nzydeHus: XuMHH TEOPETUYECKUE CBEAEHUS JOMOJHSIOTCS 1€MOH-
CTpalusiMu, JJaOOPATOPHBIMU OMBITAMHU U MPAKTHYECKUMU 3aHITUAMU. 3HAUUTEITHHOE
MECTO OTBOJUTCS XMMHUYECKOMY 3KCHEpUMEHTY. OH OTKpBIBAET BO3ZMOXKHOCTH (pop-
MHUPOBaTh y 00y4arOIUXCS CHEUAIbHbIE IPEIMETHBIE YMEHUS: pab0OTaTh C BELECT-
BaMU, BBINOJHSTH NPOCTbIE XUMUYECKUE OIBITHI, YUIUTh 0€30IaCHOMY U 3KOJIOTHYE-
CKU IPaMOTHOMY OOpallleHHUIO C BEIIECTBAMHU, MaTEpUaIaMH U MIpOLiecCaMu B OBITY U
Ha MPOU3BOJICTBE.

B nponecce n3ydeHus XMMHHM BaXHO (OPMUPOBATH MHPOPMAILMOHHYIO KOM-
NETEHTHOCTh OOy4aromuxcsa. [103ToMy mpu opraHu3anuy CaMOCTOSITENBHONW PadOThI
HEOOXOJIMMO AKLIEHTUPOBATh BHUMAHHE OOYy4YalOIIMXCA HA TMOHUCKE MH(pOpMaluu B
cpencTBax maccmenua, HTepHere, yueOHOM U CHEUAIbHOM JIUTEpaType ¢ COOTBET-
CTBYIOIIMM O(OPMJIEHUEM U NIPEICTABICHUEM PE3YJIbTATOB.

N3ydenne o61eo0pazoBaTeNbHON yueOHON TUCHUILUIMHBI «XHUMHUS» 3aBeplia-
eTCsl MOJBEACHUEM UTOTOB B popMe AUPPEpEeHINPOBAHHOTO 3aUeTa B paMKax Mpo-
MEKYTOYHOU arrectanuu cTyaeHToB B nponecce ocBoeHus [IIICC3 CIIO ¢ momyue-

HUeM cpenHero obmero oopaszosanus (IIIICC3.).

3. MECTO YYEBHOM JJUCIHUILIMHBI B YYEFHOM ILJTAHE

VYyebHast nucIMIUIMHA « XUMUSD) SBISIETCA YYEOHBIM MTPEAMETOM IO BBIOOPY U3
oOsi3atenbHOM npeaMeTHor oOnactu «EctectBenHble Haykuy PI'OC cpeanero o6-
ero o0pa3oBaHusl.

B npoeCcCHOHANTBHBIX 00Pa30BaTEIBHBIX OpPTaHU3AMMAX, PEATHIYIOITIX
o0pa3zoBaTeIbLHYIO POrpaMMy CpeHero odmiero oopa3oBaHus B Mpeeaax 0OCBOCHHUS
[TIICC3 CIIO na 6a3e ocHOBHOTO 00111er0o 00pa3oBaHus, ydeOHast JUCITUTUTHHA «XU-
MUs» u3ydaercs B obmieodpazoBarenbHoM 1ukie yueoHoro IIIICC3 CIIO na 6a3e
OCHOBHOTO 00IIIeT0 00pa3oBaHMs C TMOJYYCHHEM CpEeaHero oOiiero oOpa3oBaHUS
(TIIICC3).

B yueonbix mianax I[IIICC3 Mecto yuyeOHON MUCHUIUIMHBI «XUMUS» - B
coctaBe 0011e00pa3oBaTeNbHBIX YICOHBIX JUCITUIUINH TIO0 BBIOOPY, HOPMUPYEMBIX U3

oOsi3atenbHbIX npeaMeTHhIX obsiacteit I'OC cpeanero oOiiero oOpazoBaHus, AJis



cneruanbHocTe CIIO cooTBercTByIOMmEro mpoduiis mpopecCuOHAIBHOTO 00pa3o-

BaHHA.

4. PE3YJIbTATBHI OCBOEHUSA YYEFHOM JUCIHUILIUHBI

OcBoeHue coaepkaHHsl Y4€OHON AUCHUIUIMHBI «XUMUs», 00eCrednBaeT 10c-
TUKEHUE CTYJIEHTaMHU CIEAYIOINX Pe3yJIbTATOB:
JIMYHOCTHBIX
— YYBCTBO TOPAOCTU U YBAXEHUSA K UCTOPUHU U JOCTHKEHUSM OTE€YECTBEHHOM
XUMHYECKON HayKW; XUMHUYECKU TPaMOTHOE TOBEJIEHUE B MPO(ecCHOHATBLHOU aes-
TEIBHOCTH U B OBITY IpU OOpalIeHUH C XMMHUUYECKMMHU BEIIECTBAMU, MaTepHaIaMU U
MPOLIECCAMH;
— TOTOBHOCTh K MPOJOJIKEHHIO OOpa30BaHUSl U TOBBIIIEHUS KBaTU(UKALUU B
n30paHHON NPo(eCCUOHATBHON JEATEIBHOCTH U OOBEKTUBHOE OCO3HAHUE POJIU XH-
MUYECKUX KOMIIETEHIIUI B 3TOM;
— YMEHUE HMCIOJIb30BaTh JTOCTHMKEHHUSI COBPEMEHHOM XMMHYECKOW HAayKH U XU-
MUYECKUX TEXHOJIOTUW JJI MOBBIIMIEHHUS COOCTBEHHOTO MHTEIUIEKTYyaJbHOTO pa3BU-
TUS B BBIOPAaHHOW MPO(PECCUOHAIBHON AESTENbHOCTH;
MeTanpeIMeTHbIX:
— UCITOJIb30BAHUE PA3JIMYHBIX BHJIOB ITO3HABATEIIBHOW JEATEIBHOCTH U OCHOB-
HBIX MHTEJJIEKTYyaJbHBIX Oonepanuil (IOCTaHOBKY 3aJa4uM, (OPMYIUPOBAHUS TUIIOTE3,
aHalM3a U CMHTE3a, CpaBHEHUs, 0000IIEHHs], CHCTEMAaTU3alluH, BbISIBICHUS MMPUYNH-
HO-CJIE/ICTBEHHBIX CBSI3€H, IOMCKA aHAJIOTOB, (POPMYJIMPOBAHUS BHIBOJOB) JUJIS pellie-
HUSI TIOCTABJIICHHOM 3aJjayM, IPUMEHEHUE OCHOBHBIX METOJOB IMO3HaHUs (HaOIroze-
HUS, HAYYHOT'O SKCIEPUMEHTA) JUIsl U3YYeHHs Pa3IMUHbIX CTOPOH XUMHUYECKUX 00b-
€KTOB U TPOILIECCOB, C KOTOPHIMU BO3HHUKAET HEOOXOAMMOCTb CTAJIKUBAThCS B MPO-
beccruoHalIbHOM cdepe;
— UCIOJIb30BaHUE PA3IMYHBIX UCTOYHHUKOB IS MOJyYEHUSI XUMUYECKOU MH(POP-
Mall{, YMEHHE OLICHUTh €€ JIOCTOBEPHOCTD IS JOCTHKEHUS XOPOIIUX PE3YIbTaTOB

B ITpodecCuoHaNIbHOM cepe;



NpeAMEeTHBIX:

- c(hOpMHUPOBAHHOCTH MPEICTABICHUN O MECTEe XMMHUHM B COBPEMEHHON HAy4YHOM
KapTUHE MHUpA; TOHUMAaHUE POJIM XUMHUH B (POPMHUPOBAHUU KPYyroszopa U (pyHKIHO-
HaJIbHOM IPAMOTHOCTH YEJIOBEKA IS PELICHHS IPAKTUYECKUX 3a/1ay;

— BJIAJICHUE OCHOBOIOJAralOIMMH XUMUYECKUMH TTOHSITUSAMU, TEOPUSIMH, 3aKO-
HaMH ¥ 3aKOHOMEPHOCTSIMH; YBEPEHHOE IOJIb30BAaHUE XUMHUYECKON TEPMUHOJIOTHEN
1 CUMBOJIMKOM;

— BJIAJICHUE OCHOBHBIMH METOJAAMH HAYYHOTO IMO3HAHMS, UCIIOJIb3YEMBIMU B XHU-
MUU: HAOJIIOJICHHEM, OTIICAaHUEM, U3MEPEHUEM, SKCIIEPUMEHTOM; YMEHHEe 00pabdaThI-
BaTbh, OOBSICHATH PE3yJIbTAThl IPOBE/ICHHBIX OIBITOB U JIENIaTh BHIBOJIbI, TOTOBHOCTD U
CIIOCOOHOCTh MPUMEHSTHh METO/Ibl TTIO3HAHUS TIPU PEIICHUU MTPAKTUUECKUX 3a/ady;

— c(hOpMHUPOBAHHOCTh YMEHHUS JaBaTh KOJIMYECTBEHHBIC OIICHKUA U MPOU3BOIUTH
pacyeTsl 0 XUMHUUYECKUM (OpMYJIaM U YPaBHEHUSM;

— BJIQJICHUE TIpaBUJIaMH TEXHUKH OE€30MAaCHOCTH MPU KMCIOJIb30BAHUM XUMHUYE-
CKHUX BEILIECTB;

— c(hOpPMHUPOBAHHOCTh COOCTBEHHOW MO3UIMU IO OTHOIIEHUIO K XUMUYECKON

uH(pOopMauu, NOJy4aeMOH U3 Pa3HbIX HCTOYHUKOB.

5. COAEPXXAHUE YYEBHOH JUCHUIJIUHBI

Texauueckuit npoduiib TpoPecCHOHATBHOT0 00pa30BaAHMS

BBenenue

HayuHnbie MeTOABI MO3HAHUS BEIIECTB U XUMHUUYECKUX siBJIeHUM. PoJib skcniepuMeHTa
U TeOpUU B XUMHUU. MoJieTupoBaHNe XUMUYECKUX MPOIIECCOB. 3HAUCHUE XUMUU TIPU
ocBoernu npodeccuit CIIO u cnenmansuocteit CIIO TexHudeckoro npoduis mpo-
(deccnoHanbHOrO0 00pa30BaHUS.

1. O0masi ¥ HeOpraHuv4ecKas XuMus

1.1. OcHOBHbBIE NOHATHS U 3AKOHbI XUMHUH

OcHoBHbIe TOHATHA XuMHH. BemectBo.AToM.Mosnekyna. XuMMHUECKUN 3JIEMEHT.
Annotponus. IIpocTeie U ciiokHBIE BemiecTBa. KaueCTBEHHBIH U KOJWYECTBEHHBIM

COCTaB BELIECTB. XUMHUUYECKHE 3HAKU U (Hopmyibl. OTHOCUTEIbHBIE ATOMHASI U MOJIe-



KyJsipHast Mmacchl. KonndecTBo BelecTna.

OcHoBHbIe 3aKOHBI XUMHUH. CTEXHOMETPHS.3aKOH COXPAaHEHHUS MAaCChl BEIIECTB. 3a-
KOH TOCTOSIHCTBA COCTaBa BEIIECTB MOJICKYJISIPHOM CTPYKTYphl. 3aKOH ABOTaJpo U
CJIEICTBUS U3 HETO.

PacueTHble 3aaud Ha HAXOXKJEHUE OTHOCUTEIHLHON MOJEKYJISPHOM Macchl, onpee-
JICHUE MacCCOBOM JIOJIM XUMUYECKUX 3JIEMEHTOB B CJI0’KHOM BEIIIECTBE.
JleMoHCTpanumn

Monenu aToOMOB XUMHUYECKHUX AJIEMEHTOB.

Mogenu MOJIeKyJl IPOCTBIX M CIOKHBIX BEIIECTB (IIapocTep:kHeBble U CTroapTa—
bpurneoba).

Kosnekust mpocThIX U CIIOKHBIX BellecTB. HekoTopeie BemecTBa KOJIUYECTBOM 1
MOJIb. MoJielIb MOJIIPHOTO 00BhEMA ra30B.

Amnorponus ¢pocdopa, KUCIopoa, 010Ba.

Ipopuiabubie U NMPodecCHOHAIBHO 3HAYMMBbIE JJIEMEHTHI CoJep:KaHuMsl. AJIo-
TpomHble MoaudUKaMU yriepoaa (anmas, rpadur), kuciaopoaa (KUCIOPOJI, O30H),
oJioBa (cepoe u 6emnoe 0J10B0). [ToHATHE 0 XMMHUYECKON TEXHOJIOTHH, OMOTEXHOJIOT MU
Y HAHOTEXHOJIOTHUHU.

1.2. Ilepuoanuecknii 3axkoH u Ileprnoanyeckasi cucreMa XUMHYECKHX 3JI€MEHTOB
JA.A.MeHnjejieeBa U CTPOEHHE aTOMA

Hepuoanueckui 3akon [.M.Menaeneesa .Otkpoitne [[.M1.Menneneesim [lepno-
nudeckoro 3akoHa. Ilepuonndeckuii 3akoH B popmynupoBke JI.M.Menaeneena.
[lepuoguyeckas Tabiuila XMMUYECKUX DJIEMEHTOB — Trpaduyeckoe OTOOpakeHue
nepuoAndeckoro 3akoHa. CTpykTypa NEepUOIUUECKON TaOIUIIbl: TEPUOJIbI (MajIble U
OombIIIKE), TPYIIIHI (TJIaBHAS U TOOOYHAS).

Crpoenne atoma u Ilepuoauveckuii 3akon I.U. MennesneeBa. ATOM —CJ0XHas
yactuna. Sapo (mpoTOHBI M HEUTPOHBI) U ANIEKTpOHHAs o0osiouka. M3oTtombl. CTpoe-
HUE DJIEKTPOHHBIX O0O0JIOYEK aTOMOB JJIEMEHTOB MaJbIX mepuoaoB. OcoOeHHOCTH
CTPOCHHS DJICKTPOHHBIX O0O0JIOYEK aTOMOB AJIEMEHTOB OOJIBIIMX MEPUOAOB (Tepe-
XOIHBIX 37eMeHTOB). [loHsatue 006 opOurtamsx. S-, p- u O-opOurtagm. DIECKTPOHHBIE

KOH(UTypaluy aTOMOB XUMUYECKUX JIEMEHTOB.
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CoBpemennas dopmynupoBka [lepuoandeckoro 3akoHa. 3Hadenue [leprogugaeckoro
3akoHa u [lepmoamueckon cucrembl xumudeckux 3nemeHtoB J[.M.Menneneesa s
pa3BUTHUA HAYKU U TOHUMAHUSA XUMUYECKON KapTUHBI MHUPA.

JleMoHCTpauun

Paznuunbsie  dopmbel  Ilepuogmyeckoif  CHCTEMBl  XHMHYECKHUX  DJIEMECHTOB
J.M.Menneneena.

JuHamudeckue TabIuIbl 7151 MoJenupoBanus [lepuoandeckoit cucTemMbl. DIEKTPHU-
3aIysl TEJI U UX B3aUMOJICHCTBHE.

JlabopaTopHbIii onbIT

MopenupoBanue noctpoenus [leproguyeckoi TaOIUIBI XUMUYECKUX SJIEMEHTOB.
IHpopuiabHbie 1 NPOPEeCCHOHAIBHO 3HAYUMBbIE YJIEMEHThI coaep:xkanus. Paauo-
AKTUBHOCTbh. M CMOJIb30BaHME PAJMOAKTUBHBIX HM30TONOB B TEXHUYECKHUX LEIISX.
PeHTreHoBCKO€ M3IydeHHUE U €r0 MCIOJb30BAHUE B TEXHUKE U MeauiuHe. Moaenu-

POBAHHUC KaK MCTO IIPOTHO3UPOBAHUA CUTYAallXU HA IIPOU3BOJICTBC.

1.3. Ctpoenue BemecTna.

HNonnas xummuueckasi cBsi3b. KaTnoHbl, ux 00pa3oBaHUE W3 aTOMOB B PE3YJIbTATE
npoluecca OKUCIeHUs. AHUOHBI, UX 00pa30BaHME U3 aTOMOB B pe3yjbTaTe Ipolecca
BOCCTaHOBJICHUA. VIOHHAs CBsA3b KaK CBA3b MEXKJYy KaTHOHAMU U AHUOHAMM 3a CYET
AIEKTPOCTATUYECKOTO MpuUTsHKeHusa. Knaccudukaiys MOHOB: 1O COCTaBy, 3HAKy 3a-
psifa, HAJIMYUIO TUAPATHON 00osouku. oHHBIE KpucTayummueckue pemeTku. CBou-
CTBAa BEIIECTB C NOHHBIM THUIIOM KPUCTAJUIMYECKON PEIIETKH.

KoBanenTHasi xumMu4yeckasi cBsi3b. MexaHu3M 00pa30BaHUSl KOBaJIEHTHOM CBs-
31(OOMEHHBIM U TOHOPHO-AKIENITOPHBIN ). DIEKTPOOTPHUIIATEILHOCTh. KOBaIeHTHBIE
NOJISIpHAast HENoJsipHas CBA3UM. KpaTHOCTh KOBaJIEHTHOW CBA3UM. MONEKyIspHBIE U
aTOMHBIE KpHUCTAJUIMYECKHE pemeTkr. CBONCTBAa BEIIECTB C MOJEKYJISIPHBIMH H
ATOMHBIMH KPUCTANINYECKUMHU PELIETKAMM.

Meranunyeckas ¢Bsi3b. MeTamumyeckass KpUCTAIUIMYECKAs! PEIIETKAa U MEeTaJInye-
CKasl XMMHYeECKas CBsA3b. PU3NUECKHE CBOMCTBA METAJIOB.

ArperaTHme COCTOSIHUA BEIECTB U BOI0OPOIHAA CBA3Lb. TBGpI[Oe, KHUIOKOE U raso-
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oOpa3Hoe cocTosHuA BemiecTB. [lepexon BemecTBa U3 OJHOIO arperaTHOro COCTOs-
HUs B 1pyroe. Bonoponnas cBA3b.

Yucrtble BemecTBa U cMecH. [lonstue o cmecu BemiecTB. ' OMOTEHHBIE U TETEPO-
reHHble cMecu. CocTtaB cMmeceil: 00beMHass 1 MaccoBasi JOJM KOMIIOHEHTOB CMECH,
MaccoBasi JOJIsl IPUMECEH.

JucnepcHbie cuctembl. [lonstue o qucnepcHoi cucrteme. JlucniepcHas daza u auc-
nepcuoHHas cpena. Knmaccuduxamms aucnepcHsix cucteM. [IoHSATHE O KOJUTOMAHBIX
CUCTEMAX.

JleMoHCTpanun

Mopenb KpUCTaUIMYeCKON PEIIETKH XJIOpUIa HATPHS.

OOpa3ipl MUHEPAJIOB C MOHHOW KPUCTATMYECKON pEIIeTKOW: KaJbIUTa, rajuTa.
Mogenu KpuCTaUIMYECKUX PEHIETOK «CyXOro Jibaa» (Wi iona), aamasa, rpadura
(unu KBapia).

[Tpubopsl Ha KUAKUX KPUCTAILIIAX.

OOpas1pl pa3IMYHBIX TUCIIEPCHBIX CUCTEM: AMYJIbCHI, CYCIIEH3UH, a’dpo30JIeil, reneu
U 30JIeH.

Koarymsmusa. Cunepesuc. ddext Tunmans.

JlaGopaTopHblie ONbITHI

[IpuroroBnenue cycrneHsun kapOoHaTa Kaiublius B Boje. [lomydeHue smynbcun mMo-
TOPHOTrO Maciya. O3HaKOMJIEHHE CO CBOMCTBAMHM JIUCIIEPCHBIX CUCTEM.

1.4. Bona. PacTBopbl. DJIEeKTPOJIUTHYECKAS THCCOUALUS

Boaa. PacrBopsl. PacTtBopenne. Boga kak pactBopurenb. PaCTBOPpUMOCThH BEIIECTB.
HacpllieHHble, HEHACHIIIEHHbIC, MEPECHIIIEHHBIE PAacTBOPhL. 3aBUCUMOCTH PacTBO-
PUMOCTH Ta30B, KUIKOCTEH U TBEPJIbIX BEIIECTB OT PAa3IMUHBIX (DAKTOPOB.

MaccoBas 10J11 paCTBOPEHHOT'O BEILIECTBA.

DJIEKTPOJUTHYCCKAS TUCCOUMALNMSA. DJIECKTPOIUTHI U HEDJIEKTPOUTHI. IIEKTPOIU-
TAYECKas Auccolruanus. MeXaHu3Mbl 3JIEKTPOJUTAYECKON IUCCOUMAIMU I Be-
IIECTB C PA3JIUYHBIMU TUIIAMU XUMUYECKOM CBs3H. ['MapaTupoBaHHBIC U HETHIPATU-
poBaHHBbIE MOHBI. CTEMEeHb SJEKTPOJUTHYECKON aucconuanmu. CHiibHbIE U clia0bie

SJICKTPOJIUTEI. OCHOBHBIC TIOJIOKCHHS TECOpHUHU 3J'ICKTpOJIPITH‘ICCKOI>i Jucconuanuu.
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KucnoTel, 0CHOBaHMS U COJIA KaK 3JIEKTPOJIUTBHL.

JAemMoHCTpanun

PacTBOpHMOCTH BELIECTB B BOJE.

CobOupanne razoB METOJOM BBITECHEHHUS BOJIbI. PacTBOpeHre B BOJie CEPHON KUCIOTHI
u cosieit aMMoHus1. OOpa3Ibl KPUCTATIIOTHAPATOB.

N3roroBieHne TUIICOBOU MOBS3KHU.

HcnpiTaHne pacTBOPOB JIEKTPOIUTOB U HEANEKTPOJIUTOB HA MPEAMET AUCCOLUALIHNH.
3aBUCHUMOCTb CTENEHU HJIEKTPOJMTHYECKON IHCCOLMAIUU YKCYCHOW KHCIOTBI OT
pa30aBieHUs pacTBOpA.

JIBMKEHHE OKpAIIEHHBIX MOHOB B 3JIEKTPUYECKOM Toje. [IpuroroBieHue kecTKou
BO/JIbI U YCTPAHEHUE €€ )KECTKOCTU. IOHUTHI.

OO6pa3ipbl MUHEPATIBHBIX BOJ| Pa3JIUYHOTO HA3HAYCHUSI.

IIpakTuyeckoe 3aHsATHE

[IpuroroBiieHNE pacTBOpa 3aJaHHON KOHIEHTPALUU.

IpopuiabHbie U MPpodecCHOHATIBLHO 3HAYUMBbIE 3JIEMEHTbI colep:xkaHus. PacTBo-
peHue Kak (QU3MKO-XUMUYeCKuil mporecc. TeruioBbie 3DPeKThl MpU pacTBOPEHUHU.
Kpucramnoruaparel. Pemenne 3aga4 Ha MacCOBYIO JIOJIO pACTBOPEHHOTO BENIECTBA.
[Ipumenenne BoJIbI B TEXHUUECKUX TeNsX. JKECTKOCTh BOJIBI U CIIOCOOBI €€ yCTpaHe-
HUsl. MuHEpabHbIE BOJIBI.

1.5. Kinaccupukanusi HeOpraHU4eCKUX COeIMHEHU U UX CBOICTBA

Kuciaorsl u ux cBoiicrBa. KucioTel Kak 3lEKTPOIUTHI, UX KIacCHU(PUKAILMS 110 pa3-
JMYHBIM MIPU3HAKaM. XMMHUUYECKHE CBOMCTBA KUCJIOT B CBETE TEOPUH IJICKTPOJIATHYE-
ckoi mucconuanui. OcoOEHHOCTH B3aUMOJECUCTBUS KOHLIEHTPUPOBAHHOW CEPHOM U
a30THOM KUCIOT ¢ MeTayuiaMu. OCHOBHBIE CIIOCOOBI TTOTYYEHUST KUCITOTHI.
OcHoBanusi 1 ux cBoiictBa. OCHOBaHMS KaK SJIEKTPOJIUTHI, UX KiIacCHUPUKAIMS 1O
pPa3IMYHBIM NpHU3HAKaM. XHMHUYECKHE CBOWCTBA OCHOBAHUM B CBETE TEOPUM DJIEK-
TPOJIMTUYECKOMN Mccounanu. Pa3inoxxkeHnne HepacTBOPUMBIX B BOJie OCHOBaHUM. Oc-
HOBHBIE CITIOCOOBI MOJTYyUYCHUSI OCHOBAHUM.

Coun u ux cpoiicra. Conu kax 3neKTpoiauThl. Conu cpeaHue, KUCIble 1 OCHOBHBIE.

XUMHUYECKUE CBOWCTBA COJIEM B CBETE€ TEOPUHM IJIEKTPOJIUTHUUECKON IUCCOLHUALNH.
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Crioco0bl MoTyueHus CoJel.

['mnponus conen.

Oxcuanbl 1 ux cpoiictBa. Cosneobpa3zyroniye u Hecoseoopaszyrome okcuabl. OCHOB-
HbIe, aM(OTEpHbIC W KUCJIOTHBIE OKCHIBL. 3aBUCUMOCTh XapaKTepa OKCHAA OT CTe-
MEHU OKUCIICHUs 00pa3yolIero ero Metaia. XuMUYecKue cBoicTBa okcuaoB. Ilo-
Jy4YE€HUE OKCUJOB.

JleMoHCTpanumn

B3auMopencTBre a30THOM UM KOHLICHTPUPOBAHHOM CEPHOM KUCJIOT ¢ MeTauiaMu. [ o-
penue docdopa u pacTBOPEHUE MPOTYKTa TOPEHUS B BOJIE.

[Tomyuenue u cBoiictBa ampoTepHoro rujpokcuaa. Heodparumelii rugponaus kapou-
na kanpiysa. OOpaTuMblid THAPOJIU3 COJIEH Pa3IMYHOIO THUIIA.

JlabopaTopHbIe ONbITHI

HcnpiTaHne pacTBOPOB KUCIOT UHAUKATOPpAMU. B3auMo1eicTBUE METAJIIOB C KUCIIO-
TamMu. B3anmonencTBue KUCIOT ¢ OKCUAAMHU METAJUIOB. B3anMoAencTBUE KUCIIOT C
OoCHOBaHUSIMH. B3anMoaeiicTBHe KHUCIOT C COJISIMH.

HcnpiTaHue pacTBOPOB IIEJIOYEH HHAMKATOpamMu. B3auMoaencTBHE ILIENOYE C CO-
nsaMHu. PazmokeHue HepacTBOPHMMBIX OCHOBaHMU. B3ammonencTBue conel ¢ Meral-
naMmu. B3anmonencrsue cosen Ipyr ¢ ApyroM. ['maponns conen pa3anyHoro TUIA.
IHpo¢puiabHbie U NPOPECCHOHATBHO 3HAYUMBbIE 3JIEMEHThI COACPKAHUSA.

[IpaBuna pas3baBieHusi cepHOM KHUCIOTHI. Vcnosib3oBaHUE CEpPHOW KHUCIOTHI B MPO-
MBIIUIEHHOCTH. EfKne menoyuun, ux UCoJib30BaHUE B MPOMBIIUIEHHOCTH. ['amenas u
HeralleHas U3BeCTb, X MPUMEHEHHUE B CTpOUTENbCTBE. ['UIc u anedactp, runcona-
HUE.

[Tonstue o pH pactBopa. Kucnornas, menoynas, HEMTpajabHas cpelia paCTBOPOB.

1.6. Xumuueckue peakumu

Knaccudpuxkanusa xummuyeckux peakumi. Peakunn coenuHeHus, pa3jioKeHUs, 3a-
MmereHusi, oomena. Karanutudeckue peakiuu. OOpaTumbie U HEOOpaTHMbIC pEak-
UK. [ OMOTE€HHBIE U T€TEPOTCHHBIE PEAKIIUU. DK30TEPMUUECKUE U IHIOTEPMUUECKUE
peaknuu. TennoBor A3 (HEKT XUMUIECKUX peakiuii. TepMoXUMUIeCKre YpaBHEHHUS.

OKkucauTeIbHO-BOCCTAHOBUTEIbLHbIE PE€aKIIU. Crenenn okuciaeHusa. OKUCIUTEIb
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¥ BOCCTaHOBJICHHE. BoccTaHOBHTENb W OKMCIEHUE. METO/ AJIEKTPOHHOTO OanaHca
JUJISl COCTaBJICHUS] YPABHEHUN OKUCIIUTEIIbHO-BOCCTAHOBUTEIBHBIX PEAKIIUA.
CxopocTh XUMHUYECKUX peakuuii. [IoHSITHE 0 CKOPOCTH XMMHYECKUX pEaKLMil. 3a-
BUCHMOCTb CKOPOCTH XUMUYECKUX PEAKIUN OT Pa3IUIHBIX (DAKTOPOB: MPUPOJIBI pea-
TUPYIOIINX BEIIECTB, UX KOHIIEHTPAILIMHU, TEMIIEPATYPbl, TOBEPXHOCTH COMPUKOCHO-
BEHUA U UCIIOJIB30BAHUS KaTaanu3aTOPOB.

Oo0paTtumocTh XuMHYeckuXx peakuuii. OOpaTuMbie 1 HEOOpAaTUMBIE peakluu. Xu-
MHUYECKOE PAaBHOBECHE M CIIOCOOBI €TI0 CMEIIICHHUS.

JleMoHCTpanun

[IpuMepbl HEOOpaTUMBIX pPeaKIMii, UAYIHUX ¢ 00pa30BaHUEM OCaJKa, ra3a Uiu BOJBI.
3aBUCHUMOCTh CKOPOCTH PEAKLMK OT MPUPOABl PEArupyroIuX BemecTB. B3anmoaen-
CTBHUE PACTBOPOB CEPHOM KHUCIOTHI C pacTBOpaMu THOCYJb(aTa HATPUS pazTUYHOMN
KOHIICHTPAIMU U TeMIIepaTypbl. MOJ€Ib KUISIIETO CIIOSI.

3aBUCHUMOCTh CKOPOCTH XHMHYECKOM peakUuMu OT MPUCYTCTBUSL KaTajau3aTopa Ha
MIPUMEPE PA3JIOKEHUS MEPOKCHIA BOJOPOAA C MOMOIIBIO JUOKCUA MapraHia U Ka-
Tanazbl. Mojenb 3aeKkTponausepa. Mojaenb 3JIEKTPOIU3HOW BaHHBI ISl MOTYyYEHUS
amoMuHKs. Moaenb KOJIOHHBI CUHTE3a aMMHUAKA.

JlaGopaTopHblie ONBbITHI

Peakius 3aMelnieHuss Meau Keje30M B pacTBOpPE MEIHOro Kymnopoca. Peakuuu, uny-
e ¢ 00pa3oBaHUEM OCaJIKa, T'a3a WU BOJBI.

3aBUCHUMOCTh CKOPOCTH B3aUMOJICUCTBUS COJISIHOW KHUCIOTHI C METalaMU OT UX IpHU-
POMBI.

3aBUCUMOCTh CKOPOCTH B3aUMOJECHCTBUA IMHKA C COJITHOW KUCIIOTOM OT €€ KOHIICH-
TpalHu.

3aBUCUMOCTh CKOpPOCTH B3aummozeiicTBus okcuaa meau (Il) ¢ cepnoit kucmortoit ot
TeMIEepaTyphl.

IIpoduiabHbie U MPOPecCHOHAIBHO 3HAYUMBIE 3JIEeMeHThI coaepxkaHus. [loHs-
THE 00 AJIEKTPOJIN3e. DIEKTPOIU3 PACIUIABOB. DJIEKTPOIU3 PACTBOPOB. DIICKTPOJIH-
TUYECKOE TMOJTyueHHe antoMuHus. [IpakTuueckoe npuMeHeHue snekrpoinusa. ['anpBa-

Horutactuka. ['ansBanocterus. PaduHupoBaHue 1IBETHBIX METAJUIOB.
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Karanu3. ['omorennsle u rereporeHHsle karanum3aropsl. [Ipomoropsl. Katanutuue-
cKkue siabl. UIHruOUTOpHI.

[Ipon3BOACTBO aMMHUAKa: ChIPhE, allllapaTypa, HAYYHbIE TPUHLIUIIBL.

1.7. MeTaiibl 1 HeMeTaJIbI

Mertaibl. OcOOEHHOCTH CTPOCHUSI aTOMOB U KpUCTaIOB. PU3NYECKHE CBOMCTBA
MetauioB. Knaccudukanuss MeTayuioB MO pa3MyHBIM IpU3HAKAM. XUMUYECKUE
CBOMCTBA METAJIOB. DJIEKTPOXMMHUUECKUN Psii HANpSHKEHUM MeTauioB. Merano-
TEPMUSL.

O6mme crocoOwl TorydeHus: MeTayioB. [lonstue o metammypruu. [Tupomeramtyp-
TUsl, TUAPOMETALTYPrUsl U dJiekTpoMeTautyprusi. CIiiaBbl YepHBIE U [IBETHHIC.
Hemeranabl. OcoOeHHOCTH CTpOEHUSI aToMOB. HemeTarmibl—mpocThie BelIeCTBa.
3aBUCMMOCTh CBOMCTB TaJOT€HOB OT HMX MOJIOKEHUS B IMEPUOJUYECKON CHCTEME.
OKuCIUTENBHBIE U BOCCTAHOBUTEIBHBIE CBOMCTBA HEMETAIJIOB B 3aBUCUMOCTH OT MX
MOJIOKEHHUS B PALY SIEKTPOOTPULATEILHOCTH.

JleMoHCTpauumn

Komneknus meramioB. B3aumojelicTBre METAJJIOB ¢ HEMeTaiaMu (Kese3a, IMHKA U
AJTIOMUHHS C CEPOM, ATIOMUHUS C MOJOM, CYPBMBI C XJIOPOM, TOPEHHE KeJe3a B XJIO-
pe). 'openue MeTamioB. AJTIOMUHOTEPMHUSI.

Komneknus mHemertamio. I'openne HeMeTamioB (cepsl, hocdopa, yris). BeitecHenue
MEHEE aKTUBHBIX FaJIOTEHOB U3 PACTBOPOB UX COJIeH 00Jiee aKTUBHBIMU TaJIOTEHAMM.
Mogenbp NpOMBIIIJIEHHON YCTaHOBKHU ISl TPOM3BOACTBA CEPHOM KHUCIOTBHL. Mojenb
neyu s 00kura u3BecTHska. Kosekiuu npoyKiuil CUIIMKATHON MTPOMBIILICHHO-
ctu (cTekia, hapdopa, dasHca, IeMEHTa pa3IMYHBIX MAPOK U JIp.).

JlaGopaTopHblie ONBbITHI

3akasika ¥ OTIycK ctainu. O3HaKOMIIEHHE CO CTPYKTypaMu CEpOro

u 6enoro uyryHa. Pacmo3naBanue pyj xenesa.

IIpakTu4yeckue 3aHATHS

[Tonyuenue, coOMpaHue U pacro3HaBaHUE Ta30B. PelieHne sKcrnepuMeHTaIbHbIX 3a-
Jay.

IIpodunbubie U npodeccHOHAIBLHO 3HAYMMBbIE JIEMEHTHI coaepxanus. Koppo-



3Usl METAJVIOB: XUMHUYECKasi U 3JIEKTPOXUMHUYECKasi. 3aBUCUMOCTb CKOPOCTH KOpPpO-
3UM OT YCJIOBMI OKpy»karomen cpensl. Kinaccuduxanus Koppo3un METauioB 1Mo pas-
JUYHBIM Mpu3HakaM. CriocoObl 3alIUThl METAJUIOB OT KOPPO3UHU.

[Ipon3BOICTBO UyryHa U CTaJM.

[Tonyyenue HeMeTamuioB GpaklIMOHHON MEPErOHKON JKUJIKOTO BO3/IyXa U AJIEKTPOJIU-
30M pacTBOPOB WJIM PACILJIABOB JIEKTPOJIUTOB.

CunukatHasi IpOMBILIIEHHOCTh. [[pOM3BOACTBO CEPHON KHCIIOTHI.

2. Oprannyeckasi XuMusi

2.1. OcCHOBHbIC MOHATHUS OPraHUYECKON XMMHMHU U TEOPHUsSl CTPOCHUS Opra-
HUYeCKUX COeIUHEeHUM

IIpeamer opranuyeckoi XuMuu. [IpupogHbIe, HCKYCCTBEHHBIE U CUHTETUYECKUE
oprannyeckue Beniecrpa. CpaBHEHUE OPraHUYECKUX BEMIECTB C HEOPTaHUYECKUMU.
BanentHOCTh. XMMHUYECKOE CTPOCHUE KaK MOPSAO0K COCAUHEHUSI aTOMOB B MOJICKYJIbI
10 BAJICHTHOCTH.

Teopusi crpoenusi opranudeckux coeguHeHuid A.M.bytieposa. OCHOBHBIE MO-
JIOKEHHSI TEOPUHU XUMHUUYECKOro cTpoeHus. M3omepus u n3oMepbl. XUMHUUYECKUE
(dbopMyIIbl U MOJIEIN MOJIEKYJI B OPTaHUYECKOW XUMUHU.

Kaaccupukanusi oprannyeckux BemecrTB. Kinaccuduxaius BemecTB Mo CTPOSHUIO
YTIAEPOHOTO CKelieTa M HATM4KUI0 (yHKIIMOHATIBHBIX TPYII. ['OMOJIOTH 1 TOMOJIOTHSI.
Hauama Homenkmarypsr IUPAC.

Knaccupukanus peakumii B OPpraHM4ecKOM XUMHM. Peakiuu NpuCOEIHMHEHUS
(rumpupoBaHusl, TAJIOTEHUPOBAHUSI, TUAPOraJIOTEHUPOBaHUS, TuapaTanuu). Peakuum
OTIICTUICHUS (IeTUIPUPOBAHUSI, IETUIPOTATIOTCHUPOBAHUS, IETUAPATAIIN ).
Peakunu 3amenienus. Peakunu nzoMmepusanum.

JleMoHCTpauumn

Mogenu MOJIEKY TOMOJIOTOB U H30MEPOB OPTaHUYECKUX COEAUHECHUM.
KauectBenHoe 0OHapyKeHHE YTIIepoaa, BOJOPOAa M XJIopa B MOJICKYyJIax OopraHuYe-
CKUX COCIMHCHMU.

JlaGopaTopHblii ONIBIT

N3rorosieHne MOJIEIIEN MOJIEKYJT OPraHUYECKUX BEILIECTB.
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IIpodunbHbIe U NPOPECcCHOHATBHO 3HAYUMBbIE dJIeMEHThI coaepxanus. [lonsatue
0 cybcTpare u peareHTe. Peakiimm OKHUCIIEHUS W BOCCTAHOBJICHHSI OPTAaHUYECKUX Be-
niecTB. CpaBHeHHE KJIacCU(PUKALMUA COCTUHEHUN M KilacCU(PUKAlMU peakiuil B He-
OpPTraHWYECKON U OPraHNYECKOU XUMUH.

2.2. Yri1eBOA0OPOAbI U UX NPUPOAHbIE UCTOYHUKH

AJkaHbl. AJIKaHbl: TOMOJIOTUYECKUH Psill, ©30MEPHUSI U HOMEHKJIATypa alKaHOB. XH-
MUYECKHE CBOMCTBA alkaHOB (MeTaHa, 3TaHa): TOPEHHUE, 3aMCILCHUE, PA3JI0KECHUE,
neruapupoBanue. [I[puMeHeHne ankaHoB HA OCHOBE CBOMCTB.

AJIKeHBbI. DTWUJICH, €ro MOJy4YeHHUE(JIeTUuIpUpPOBAaHUEM 3TaHa, JCMOoIUMepu3aluen
noynudTUiIeHa). ['oMonornyeckuii psia, ©30MepHsi, HOMEHKJIATypa aJIKeHOB. XUMUYe-
CKHUE€ CBOMCTBA ATWJICHA: TOPEHHUE, KaUeCTBEHHbIE peakuuu (oOeciiBeunBaHue Opom-
HOU BOJBI U pacTBOpa MepMaHraHaTa Kajus), ruapaTaius, noaumepusamnus. [Ipume-
HEHHE ITUJICHA HA OCHOBE CBOKCTB.

J{uenbl 1 kayuyku. [ToHsTHE O IHEHAX KaK YIIE€BOAOPOaX C ABYMS JBOMHBIMU CBS-
3siMu. CONpsDKEHHBIE JUEHbl. XMMHYECKHWE CBOMCTBa OyTaaueHa-1,3 W u3ompeHa:
oOecliBeunBaHe OpPOMHOM BOJIbI M TOJMMEpHU3alus B Kayuyku. HarypanbHblii u
CUHTETUYECKME KayuyKu. Pe3uHa.

AJKHHBI. AnieTrieH. XUMMHAYECKHUEe CBOMCTBA alleTUIICHA :TOpeHue, 00eCcIiBeunBaHUe
OpOMHOM BOJIBI, MPUCOCIUHEHUH XJI0pOBOAOpoaa U ruaparanus. [IpumeHenue are-
TUJICHA Ha OCHOBE CBOMCTB. MEXKIIACCOBASI U30OMEPUS C AIKATUCHAMH.

Apenbl. benzon. Xumuueckue cBoicTBa O€H30i1a: TOpPEHHE, PEAKIMH 3aMellle-
HUsI(raJoreHupoBaHue, HuTpoBanue). [I[puMeneHue 6eH3071a Ha OCHOBE CBOMCTB.
IIpupoaHbie HCTOYHMKH YIJIeBOAOPOAOB. [IpupoaHsbIil ra3: coctaB, IPUMEHEHHUE B
KaueCTBE TOIUINBA.

Hedts. CoctaB u nepepadbotka Hedtu. [leperonka nHedru. Hedrenpomykrer.
JlemoHcTpanuu

['openue meTaHa, 3TUJIEHA, allETUIICHA.

OTHolIeHre MeTaHa, STUIICHA, alleTUJIeHa U OeH30J1a K pacTBOpaM MepMaHraHara Ka-
Jus 1 OPOMHOM BOJIE.

HonyquHe OTHJICHA peaKHHeﬁ ACruapaTtalyy 3TaHOJIa, allCTUICHA — THAPOJIM30M



KapOu1a KaabIusl.

Pa3noxenue kayuyyka Npu HarpeBaHUU, UCIBITAHUE MPOAYKTOB PA3JI0KEHUS HA He-
PEAETbHOCTD.

Komnexuus o6pasnoB HepTH U HedrenpoaykToB. Komnekus «KaMeHHBIN yronp u
MPOAYKIUSI KOKCOXUMUYECKOTO TIPOU3BOJACTBAY.

JlaGopaTopHbIe ONbITHI

O3HakOMJICHHE C KOJUIEKIIEH 00pa3IioB HEPTH U MPOAYKTOB ee nepepaboTku. O3Ha-
KOMJICHUE C KOJUIEKIIMEHN KayuyyKOoB U 00pa3liaMu U3CJIUi U3 pEe3UHBI.

IIpo¢puibHbIe U NPO(pecCHOHAIBLHO 3HAYMMBIE 3J1eMEeHThI coaep:kanus. [Ipasuio
B.B.MapkoBHukoBa. Kiaccudukauus u HazHaueHue kayuyykoB. Knaccupukauus u
Ha3HA4YCHUE pe3nH. BynkaHn3amnus kayqyka.

[TonyueHue aneTusieHa MUPOJIU30M METaHa U KapOUJIHBIM criocoOoM. Peakiius mosu-
MepHu3aluy BUHWIXJIopuaa. [lonuBuHUIXIOpUI U €ro npumeHenue. Tpumepuzanus
arieTuiIeHa B O€H30J1.

[TonsiTue 06 skcrpakuuu. BocctaHoBiIeHHME HUTPOOEH30a B aHWIMH. ['oMonoruye-
CKuM psax apeHoB. Toiyon. HurpoBanue tosryona. Tpotui.

OCHOBHBIE HamNpaBJICHHUs] MPOMBIIUICHHON NepepadOoTKu MpupogHoro rasza. Ilomyt-
HbII He(TSIHOM Ta3, ero nepepadoTKa.

[Ipotiecchl TPOMBITIIEHHON TIepepabOTKu HedTH: KpeKUHT, pudopMuHT. OKTaHOBOE
YUCJI0 OEH3UHOB U LETAHOBOE YMCJIO JU3EJIbHOTO TOIIMBA.

KokcoxumMuyeckoe nponu3BOICTBO U €r0 MPOIYKLHS.

2.3. Kuciopoacoaepxaniue opraHuyeckne coeJMHeHUus

Cnuprsl. [lonyyeHue 3TaHoa OpOXKEHHUEM TIIFOKO3bI U TUpaTanuen stuieHa. ['um-
pOKCHIIbHAs Tpymma Kak (yHKUuOHaibHas. [loHATHE O MpenenbHBIX OJHOATOMHBIX
cnupTax. XMMUYECKHE CBOMCTBA ATAaHOJIA: B3aUMOJICHCTBUE C HATPUEM, OOpa30BaHHE
IPOCTBIX U CIOXKHBIX 3()UPOB, OKUCIICHUE B anbjerusl. [IlpumeHeHune sTaHosna Ha Oc-
HOBE CBOMCTB. AJIKOTOJIM3M, €ro MOCJIEACTBHS Il OpraHU3Ma YeJloBEeKa W Ipeny-
MPEXJICHUE.

['muuepuH Kak MpencTaBUTENb MHOTOATOMHBIX cIUPTOB. KauecTBeHHas peakuus Ha

MHOT'OAaTOMHBIC CIIMPTHI. HpI/IMCHeHI/IC rimiepuHa.
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®enou. Pusnyeckue U XUMUYECKUE CBOMCTBA (peHona. B3aumHoe BIusiHuE aTOMOB B
MoJieKyne (eHosia: B3aUMOACHCTBUE C TUAPOKCUAOM HATPUS M a30THOW KHCIOTOM.
[TpumeHneHune ¢peHosia Ha OCHOBE CBOMCTB.

Aabaeruabl. [Toastue 06 anpaeruaax. AnpaeruaHas Tpymma Kak (yHKIIHOHATbHAS.
DopManbACTUI U €r0 CBOKMCTBA: OKMCIIEHHE B COOTBETCTBYIOIIYIO KHCIIOTY, BOCCTa-
HOBJICHME B COOTBETCTBYIOUIMHN cnupT. IlosydeHue ampaeruioB OKUCIEHUEM COOT-
BETCTBYIOIIUX cnupToB. [Ipumenenne popmanpaernia Ha OCHOBE €ro CBOMCTB.
Kapoonosrblie kucorsl. [lonarue o kapOoHOBBIX kucinoTax. KapbokcunpHas rpymnmna
Kak (pyHKIHOHANbHAsA. [ 'OMOIOTHYECKHI P MpeaeIbHBIX OJHOOCHOBHBIX KapOOHO-
BbIX KUCJHOT. [lonyyeHne kapOOHOBBIX KHCIOT OKHCJIEHHEM albJETUIOB. XUMUYE-
CKHE CBOICTBA YKCYCHOM KHCJIOTHI: OOIIME CBOWCTBA C MUHEPAJIIbHBIMU KUCIOTAMHU U
peakuust stepudukanuu. [IpuMeHeHHe YKCYCHOM KHCIOThI Ha OCHOBE CBOICTB.
BrIcmme )KMpHBIE KUCIOTHI HAa IPUMEPE MaTbMUTUHOBOM U CTEApUHOBOM.

Caoxuble 3¢gupsbl u :xkupbl. [lonydeHue cioxHbIX 3QUPOB peakiuen sTepuduka-
uuu. CroxHele 3pupbl B pupoje, ux 3HayeHue. [IlpuMeHenne cinoxxHbeix 3(pUpoB Ha
OCHOBE CBOMCTB.

Kupsl kak cioxubie 3¢upbl. Knaccupukamnus xupoB. XUMUYECKUE CBOMCTBA KU-
POB: THAPOJIN3 U THIPUPOBAHME KHUJIKUX >KUPOB. lIprMeHeHHE XKUpOB Ha OCHOBE
CBOMCTB. MbLia.

YraeBoabl. YrieBonabl, UX KiIaccuPUKauus: MOHOcaxapuabl(TJIIOK03a, (PpPyKTO-
3a),Iucaxapu/sl (caxapo3a) U moJiMcaxapuibl (Kpaxmal U IeJUTI003a).

['mrok03a — BeElIeCTBO C JBOMCTBEHHOM (YHKLIHMEH — anbAErMIOCIHPT. XUMHUYeE-
CKHME CBOKCTBA IJIFOKO3bl: OKHCIIEHUE B TJIOKOHOBYIO KHCIJIOTY, BOCCTAHOBJICHUE B
copOuT, CIupTOBOE OpokeHHE. [IprMeHeHne riIoK03bl Ha OCHOBE CBOMCTB.

3HaYCHHUE YTJIEBOJOB B KHUBOW MPUPOAE M KU3HU 4esioBeka. [[oHsATHE O peakuusax
ITOJIMKOH/JICHCAIMU U THIPOJIN3a HA IPUMEPE B3aUMOIIPEBPALLEHNN: TJII0K03a <> I10-
JaUcaxapu.

JlemoHcTpanuu

OxuciieHre crupTa B aJIbJIETU.

KauecTBeHHBIC PCaKy Ha MHOTIOATOMHBIC CITMPTEI.
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PactBopumocCTh (eHONIa B BOJIE TipHu OOBIYHOWM TeMriepaType W HarpeBaHuu. Kauecr-
BEHHBIE PeaKuy Ha (PEHOI.

Peakiust cepeOpsiHOTO 3epKalia aiubJAeTUI0B U TITIOKO3BI.

OKuclieHue ambJAEeTHIOB U TIIOKO3bI B KUCIIOTY C TOMOIIBI0 Trapokcuaa meau (11).
KauectBennas peakius Ha kpaxmai. Kosuiekiust 3(pupHBIX Macen.

JlaGopaTopHbIe ONbITHI

PactBopenue riuiepuHa B Bojie U B3aumojieiicteue ¢ ruapokcuaom meau (I1). Cpoii-
CTBa YKCYCHOM KHUCIIOTBI, 00IIIME CO CBOMCTBAMH MUHEPAJIbHBIX KUCIOT. [{oka3aTenb-
CTBO HEIPEJEIBLHOTO XapaKkTepa *KUJIKOTO KUpA.

B3aumoneiicTBue ritoko3bl U caxaposbl ¢ rugapokcuiom meau (I1). KauectBennas pe-
aKIMs HA KpaxMall.

IIpodunbubie 1 NPodeccCHOHATBLHO 3HAYUMBbIE 3JIEMEHTHI COJIePKAHMS.
MeTUIIoBBIN CIIUPT U €r0 KCIOJIb30BaHUE B KAYECTBE XUMHUUYECKOTO ChIpbs. TokcHU-
HOCTh METAHOJIA U MpaBUJia TEXHUKU 0€30MaCHOCTU MpU paboTe ¢ HUM. DTUJICHTIIHU-
KOJIb U €ro mpuMeHeHHe. TOKCUYHOCTh ATWICHTJIMKOJISI U MpaBUiia TEXHUKU 0€30-
MACHOCTH MpHU paboTe C HUM.

[Tonyuenue ¢eHona U3 TPOJYKTOB KOKCOXMMHYECKOTO MPOU3BOJICTBA U U3 OEH30JIa.
[TomukonaeHcamnus Gpopmanpaeruaa ¢ GeHojaoM B heHoT0hopMaTbACTHIHYIO CMOJTY.
Aneransaerun. [lonsiTue o keToHax Ha npumMepe aneroHa. [IpumeHeHue aleToHa B
TEXHUKE U TPOMBIILJICHHOCTH.

Mmuoroo0pasue kapOOHOBBIX KHCIOT (IllaBEeJIeBOM KHUCIOTHI KaK JBYXOCHOBHOM, aK-
PUIIOBOM KHMCIJIOTHI KaK HEMpeaebHOM, OEH30MHON KUCIIOThI KaK apOMaTHUECKOM ).
[InenkooOpa3yronure Maciia. 3aMeHa KUPOB B TEXHUKE HEMUILEBBIM ChIpbeM. CUHTE-
TUYECKUE MOIOIIINE CPEJICTBA.

MonouHokucioe OpokeHue TIoKOo3bl. Kuciomonounbsie mpoayktsl. CuiaocoBaHUe
kopMoOB. HutpoBanue nemntono3sl. [Iupokcunus.

2.4. A3zoTcoaepxamue opranudeckue coequnenus. Ioaumepnbl

Amunbl. [Tonarue 00 amuHax. Anudarndeckue aMHHBI, UX KiIacCU(PUKAIUSI U HO-
MEHKJIaTypa. AHUIMH KaK OpraHu4eckoe ocHoBaHue. [loilyueHue aHWIMHA U3 HUT-

poben3ona. [IpumeHeHne aHMIIMHA Ha OCHOBE CBOMCTB.
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AMHUHOKHCJI0TBHI. AMHHOKHCIIOTHI Kak aMm(oTepHbIe MU(PYHKITMOHAILHBIE OpTraHuye-
CKMECOCIUHEHNS. XUMUYECKNE CBOKMCTBA AMUHOKHUCIIOT: B3aMMOJECHCTBUE C IIENO-
yaMu, KUCJIOTaMHU U JIpYT ¢ ApyroM (peaxiys MoJIMKoHieHcauuu). [lentuaHas cBs3b
Y nojunenTubl. [I[puMeHenrne aMMHOKHUCIIOT HA OCHOBE CBOMCTB.

Bbeaxu. IlepBuunas, BTOpU4Hasi, TPETUUHASI CTPYKTYpPbl O€JIKOB. XUMHYECKUE CBOM-
cTBa OENKOB: TOpEHUE, JIeHaTypalus, TUAPOJIN3, IBETHbIE peakiuu . buonorunye-
cKkue QyHKIUHN OCIKOB.

IMosumepsl. benku u nonucaxapuabl Kak OMOMOIMMEPHI.

ILmactmaccel. [lonydeHne moaMmMepoB peakuyen MoJMMEpPU3alii U MTOJIMKOHIEHCA-
uuu. TepmoninacTUUHbIE U TEPMOPEAKTUBHBIE TIacTMacchl. [IpeacraBurenu ruiact-
Macc.

Bosokna, ux kiaccupurkauus. [lomyyenne BomokoH. OTAEnbHBIE NPENCTABUTENN
XUMHYECKUX BOJIOKOH.

JlemoHcTpanuu

B3auMopelicTBue aMMUaka M aHWJIMHA C COJITHOM KHCIOTOW. Peakuusi aHwivHa ¢
OpOMHOM BOJIOH.

JlokazaTenbCcTBO HaIu4usi GYHKIIMOHAIBHBIX TPYIII B paCTBOPAaX aMUHOKHUCIIOT. Pac-
TBOPEHHUE U OCaXICHNE OEIIKOB.

[{BeTHBIE peakiuu OEIKOB.

['opeHne nTuubero nepa v MEPCTIHON HUTH.

JlaGopaTopHblie ONBbITHI

PactBopenue 6eKoB B BOJIE.

OOnapy:xeHue 0eJIKOB B MOJIOKE U MSICHOM OyJIbOHE.

Jlenatypanus pacTBopa Oejika KypUHOTO SIHIla CIUPTOM, pacTBOpaMHU COJieH TshKe-
JIBIX METAJJIOB U MIPU HArPEBAHUMU.

IIpakTu4yeckue 3aHATHS

Pemenue skcnepruMeHTANBHBIX 33/1a4 Ha WIACHTU(UKAIIMIO OPTaHMYECKUX COeIMHE-
HUN. Pacnio3HaBaHue miacTMace U BOJIOKOH.

IIpodunbubie u nmpodeccHOHATIBLHO 3HAYUMBbIE 3JIEMEHThI COJAep:KaHusA. AMUHO-

KaIlipoHOBas KHCJIOTA. KaHpOH KaK IMpCACTAaBHUTCIIb MMOJUAMHUAHBIX BOJIOKOH. Hcnons-
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30BaHUE TUPOJN3a OENKOB B MpOMbIUIeHHOCTH. [lonmuBuHMIXI0pHA, onurerpad-
TopaTiiieH (Tedion). Penonodopmanpaeruaubie miactmaccsl. Llemmymnoua. Ilpo-
MBIIJIEHHOE IPOU3BOJICTBO XMMUYECKUX BOJIOKOH.

IIpumepHbIe TeMbI pedepaToB (10KJIAA0B), HHAUBUAYAJIbHBIX IIPOEKTOB!

1. buorexHonorus u reHHas uHxkeHepus — TexHojgoruu XXI Beka.

2. HaHoTexHOI0TMS Kak NMPUOPUTETHOE HAIIPABICHUE PA3BUTHS HAYKU U IIPOU3-
BoJacTBa B Poccuiickon denepanuu.

CoBpeMeHHbIE METO/bI 00€33apaXKMBAHUS BOJIbI.

AnnoTponusi METaJJIOB.

Kusznb u gesrenbHocTh J.M.Menaeneena.

«I[lepuoguueckoMy 3aKkoHy Oyayliee He TPO3UT Pa3pyLICHUEM. . .)»

Cunre3 114-ro sanemenTa — TpuyM@ poCCUNUCKUX (PU3UKOB-SEPILIUKOB.

N3otomnsl Bogopoaa.

© © N o o B~ W

Hcnonb3oBanue paiiOaKTUBHBIX U30TOMOB B TEXHUYECKUX TEISIX.

10. PeHTreHOBCKOE M3TyUYCHHUE M €TO MCIOJIb30BaHUE B TEXHUKE M MEIHIIHHE.

11. TIna3zma — 4eTBEpTOE COCTOSIHUE BEIECTRA.

12. AmopdHbIe BemecTBa B IpUpo/ie, TEXHUKE, OBITY.

13.  Oxpana okpy»Karoiiei cpejibl OT XMMHUYECKOTO 3arpsisHeHus. KonnuecTBeHHbIE
XapaKTEPUCTUKU 3arPsI3HEHUS OKPYKAIOIIEH Cpeibl.

14. IlpuMmeHeHHe TBEpIOro u razooopasHoro okcuaa yriaepoxaa (1V).

15. 3ammTa 030HOBOTO PKpaHa OT XUMHUYECKOTO 3arps3HEHUS.

16. I'pyOoaucriepcHbIE CUCTEMBI, UX KJIacCH(UKAILIKS U UCIIOJIb30BaHKE B TTpodec-
CUOHAJILHOU AESITEIbHOCTH.

17. Kocmerndeckue remnu.

18. IIpumeHeHHe CyCIeH3H U AMYIBCUI B CTPOUTEIHCTBE.

19. MuHepamnbl ¥ TOPHBIEC MTOPOJIBI KAK OCHOBA JIUTOCHEPHI.

20.  PactBOpHBI BOKpYT Hac. TUIBI pacTBOPOB.

21. Bopja kak peareHt u cpefa Juisi XMMUYECKOro mpoliecca.

22.  Xwuzsb u nesrensHocTh C.AppeHuyca.

23. Bksaja oTe4eCTBEHHBIX YYEHBIX B Pa3BUTHE TEOPUHU BJIEKTPOJUTUUYECKOM IHC-
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coanuu.

24,
25,
26.
J81.
217,
28.
29.
30.
31.
32,
33.
34,
35.

YCTpaHeHI/Ie JKCCTKOCTHU BOJIbI HAa IPOMBIINIJICHHBIX IMPCAITPHUATUAX.
CepHaﬂ KHCJIOTa — «XJIeO XMMHYECKOM IMPOMBIIIJIICHHOCTH .

Hcnonp30BaHne MUHEPAIbHBIX KUCIOT Ha MPEANPHUATHIX Pa3InIHOro mpodu-

OKCHIBI M COIM KaK CTPOUTENIBHBIE MAaTEPUAIIBI.

Hcropus rumca.

[ToBapeHHas COJIb KAK XMMHYECKOE ChIPhE.

MHuoronukuii KapOOHAT KalbLMA: B IPUPOJE, B TPOMBIIIJICHHOCTH, B OBITY.
Peakuu ropeHust Ha NPOU3BOJICTBE U B OBITY.

BupryanbHOe MOAEIMPOBAHNE XUMUUYECKUX IIPOLIECCOB.

DIIEKTPOJIA3 PACTBOPOB IEKTPOIUTOB.

DNEKTPOJIN3 pacIlsIaBOB JIEKTPOJIUTOB.

HpaKTI/I‘-IGCKOG IMPUMCHCHHUC JJICKTPOJIN3a: pa(bI/IHI/IpOBaHI/Ie, raJIbBaHOIIJIaCTH-

Ka, TaJIbBaHOCTCTHUA

36.
37.
38.
39.

Hcropust moaydyeHus U IPOU3BOACTBA AJTFOMUHUS.
DIEKTPOIUTUYECKOE MOTyUeHUE U papUHUPOBAHUE MEH.
Kuznp u gesrensHOCTh 1. JI3BH.

Posib MeTaJUIOB B MCTOPHUM YEJIOBEUECKOW MUBUIM3aNUU. McTopus oredect-

BEHHOU 4YepHOM MeTautyprun. COBpeEMEHHOE METAILUTYPTrUYECKOE IMPOU3BOIACTBO.

40.

Hcropust 0T€4ECTBEHHON LBETHOW METAJUTypruu. Posib METanoB U CILIaBOB B

HAay4YHO-TEXHUUYECKOM TTporpecce.

41.
42.
43.
44,
45.
46.
47.
48.

Koppo3ust MmeTamioB u ciocoObl 3alUTHl OT KOPPO3HUH.
WNHepTHBIE Wau 0J1aropoJIHBIC Ta3kl.

Poxnaromye cojini — rajoreHsl.

HcTopus mBeACKON CIIMYKH.

HcTopusi BOSHUKHOBEHHUS M Pa3BUTHSI OPTaHUYECKON XUMUU.
Kuznb u nearensHocts A.M.byTieposa.

Burtanusm u ero kpax.

Poib oTeuecTBEHHBIX YUCHLBIX B CTAHOBJICHUHU W PA3BUTHHU MHpOBOfI opraHuve-
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CKOUM XMMUH.

49.  CoBpeMeHHBbIE MPEACTABICHHUS O TEOPUH XUMUYECKOTO CTPOCHUSI.

50.  Dkojoruyeckue acreKThl UCTIOIb30BaHUS YTIIEBOJOPOIHOTO ChIPHSI.

51. DKOHOMHYECKHE aCIEKThbl MEXITYHAPOJIHOIO COTPYIHHYECTBA MO UCIIOIb30Ba-
HUIO YTJIEBOJOPOIHOTO ChIPHSI.

52. Hcropus OTKpBITHS U pa3pabOTKH Ta30BBIX U HEPTIHBIX MECTOPOXKICHUHN B
Poccuiickon ®@enepanumu.

53.  XuMHus yriieBOJOPOJTHOTO ChIPbS M MOsI Oy ytast mpodeccus.

54.  YrieBoaopoJHOE TOIUIUBO, €T0 BUJIbI M HA3HAUYCHHUE.

55. CuHTeTHuecKHEe KaydyyKd: UCTOPHS, MHOTOOOpa3ue U NEePCIEeKTUBEI.

56. Pe3umHOTEXHMUYECKOE MPOU3BOJCTBO U €r0 POJb B HAYYHO-TEXHUYECKOM IpO-
rpecce.

57.  Cpapo4HOE€ IPOU3BOACTBO U POJIb XUMHUH YIJIEBOJAOPOJOB B HEM.

58. Hedtb u ee TpaHCcOpTUPOBKA KaK OCHOBA B3aUMOBBITOJJHOTO MEKyHAPOIHO-

r0 COTPYJHUYECTBA.

6. TEMATHYECKOE [INTAHUPOBAHHUE

PaGouuM y4yeOHBIM IJIaHOM Jis 00111€00pa30BaTEIBLHON JUCHUILIUHBI «XUMUS» B
npenenax ocBoeHus: OIIOIT CIIO na 6a3e oCHOBHOTO 00IIEr0 0Opa3oBaHUs C MOJTY-
yeHueM cpegnero oobmero oopazosanus (IIIICC3) makcumanbHas yueOHast Harpy3ka

oOydJaromuxcs ornpesecHa U COCTaBIISCT:

O0beM yueOHOM TUCHUIIMHBI M BUABI Y4eOHOU padoThI

Bun yuebnoit paboTbl O6beM yacoB
MaxkcumanbHasi yaueOHasi Harpyska (BCero) 117
OO0s3aTenbHas ayTuTOpHAs ydeOHast Harpy3ka (BCero) 78
B TOM YHCIIE:
MPAKTUYECKHUE 3aHSITUS 20
1abopaTOPHBIE 3aHATHS 8
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CamocTtosTenpHas pabota o0ydaromerocs (BCero)

39

[Tpomexxyrounas arrecramus B popme auddepeHInpoBaHHOTO 3a4eTa
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7. TEMATUYECKUM ILJIAH

IIpakTu- | JlaGopa- Camocrosi-
HaumeHnoBaHue pa3ieioB u
Tem Bcero Teopusi | yeckue TOPHbIE TeJIbHAsl pa-
3aHATHSA 3aHATHSA oora
Beenenne 2 0
1. O0mas u Heopranm4veckas 0
XHUMHUSA
1.1. OcHOBHBIE TTOHATHSA B 2 5 2
3aKOHBI
1.2. [lepuoauueckuii 3aKOH U
Ilepuonuueckas cucrema xu- 4 5 4
MHYECKHuX djeMeHToB /. 1.
MenieneeBa U CTpOCHHUE aTOMa
1.3. CtpoeHue BemecTBa 6 2 4
1.4. Bona. PacTBopbI.
DIIEKTPOTUTHYECKAsS JUCCO- 2 2 4
LMK
1.5. Knaccudukanus neopra-
HUYECKUX COCAUHEHUN U UX 4 2 2
CBOMCTBaA
1.6. XumMuyeckue peakiuu 4 2 4
1.7. MeTaiibl 1 HEMETaJlIb 6 2 2 6
2. Opranunyeckasi XuMust 0 0
2.1. OcHOBHBIE MTOHATHUS Opra-
HUYECKOU XMMUU U TCOPUS 5 5 9
CTPOCHUS OPTaHUYECKUX CO-
e IUHEHNN
2.2. YrneBoJopo/ibl U UX Mpu- 5 9 9 4
pPOJIHBIE UCTOYHUKHU
2.3. Kucnopoaconaepxanine 6 5 5 4
OpTraHUYECKUE COCAMHEHUS
2.4. Azorcoaeprkanue opra-
Hudeckue coenuuenus. [Tomm- 6 2 3
MEpbI
Hroro 50 20 8 39

8. XAPAKTEPUCTHUKA OCHOBHBIX BUJIOB YYEFHOM JEATEJbHOCTH

CTYJIEHTOB

XapakTepucTHKA OCHOBHBIX BH/J0B /IeSITeJIbHOCTH CTYI€HTOB
(Ha ypoBHe Y4eOHBIX AeiCTBHI)
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Ba:kueiinime
XHMHYECKHUeE
MOHATHSA

YMeHue 1aBaTh ONpPENENeHUE U ONEepUPOBaTh CIACAYIOIUMH XUMUUECKUMHU TTOHS-
TUSIMU: BEILIECTBO, XUMUYECKUM 3JIEMEHT, aTOM, MOJIEKYJIa, OTHOCUTEIbHBIE ATOM-
Hasi U MOJIEKYJIsIpHask MaccChl, MOH, QJJIOTPOIMs, HU30TOIbI, XUMHUYECKasi CBS3b,
JIEKTPOOTPHULIATEILHOCTh, BaJEHTHOCTb, CTENEHb OKUCIEHHS, MOJb, MOJSIpHas
Macca, MOJSIpHbIH 00bEM Ia3000pa3HbIX BEILECTB, BEIIECTBA MOJEKYJISIPHOTO U
HEMOJIEKYJIIPHOTO CTPOEHUS, PaCTBOPBI, 3JIEKTPOIUT U HEDIEKTPOJIMT, IEKTPO-
JUTHYECKas JUCCOLMALUSA, OKUCIUTENb U BOCCTAHOBUTEIb, OKUCIIEHHE U BOCCTa-
HOBJICHHE, TEIUIOBOH 3(h(eKT peakiuu, CKOPOCTh XMMUYECKON PEaKIiy, KaTaius,
XMMHUYECKOE paBHOBECHUE, YIIIEPOAHBIN CKeleT, PyHKIHMOHAIbHAS IPyIIa, U30Me-
pHsi, TOMOJIOTHSI

OcHoBHBIE
3aKOHBI
XHMHUHA

dopMyIupoBaHHE 3aKOHOB COXPAHEHUsI MAacChl BEILECTB M IOCTOSHCTBA COCTABa
BEILIECTB.

YcTaHOBKa NPUYUHHO-CIIEACTBEHHON CBA3U MEX]y COIEPKAaHUEM ITHX 3aKOHOB U
HaMCaHUEeM XMMHUYECKHX (OPMYI U ypaBHEHUH.

VYcTaHOBKa 3BONIOLMOHHOM CYIIHOCTH MEH[ENICEBCKOW U COBPEMEHHOHN (opmy-
JIMPOBOK nepuoaudeckoro 3akona /[ M. Meunneneesa.

OO0BbsicHeHHE (PU3NYECKOTO CMBICIA CUMBOJIUKU NEPUOANYECKON TaOIMLbl XUMU-
yeckux 3nemeHToB JI.MI.MeHnneneeBa (HOMEpOB 3jeMeHTa, MEepUoJa, TPYIIIbI) U
yCTaHOBKAa MPUYMHHO-CIIEICTBEHHOH CBSA3M MEXJYy CTPOEHHEM aToMa U 3aKOHO-
MCPHOCTAMU M3MCHCHHA CBA3U MCKAY CTPOCHHEM aToOMa M 3aKOHOMCPHOCTAMU
U3MEHEHHs CBOICTB 3J€MEHTOB M OOpa30BaHHBIX MMHU BELIECTB B IEpUOJaX U
rpymmax.

XapaKkTepUCTUKA IEMEHTOB MAJIbIX U OOJBIINX MEPUOIOB MO UX MOJOKEHUIO B
Ilepnonnueckoni cucreme JI.M1.Menneneesa

OcHoBHBIE
TeopuM
MHH

XH-

VYcTaHoOBKa 3aBUCUMOCTH CBOMCTB XMMUYECKHMX BEIIECTB OT CTPOEHUSI aTOMOB 00-
pPa3yoUIMX UX XUMHUYECKHX AJIEMEHTOB. XapaKTepUCTUKAa Ba)KHEUIINX THUIIOB XU-
MHUYECKUX CBS3€M U OTHOCUTENBHOCTU 3TOH TUIONOruU. OObSICHEHHE 3aBUCUMO-
CTH CBOICTB BEUIECTB OT UX COCTaBa U CTPOECHMSI KPUCTAUIMUECKHUX PEIIETOK.
@opMyIUpOBKa OCHOBHBIX IIOJIOKEHUN TEOPUM DJIEKTPOJUTHUYECKOW AHCCOLMA-
LMY U XapaKTEepUCTUKA B CBETE ITOW TEOPUU CBOMCTB OCHOBHBIX KJIACCOB HEOpra-
HUYECKUX COENMHEHHH. POpMyIMPOBKa OCHOBHBIX ITOJIOXEHUM TEOPUH XUMUYE-
CKOT'O CTPOEHHUSI OPTaHNYECKUX COECUHEHUHM M XapaKTepUCTUKa B CBETE 3TOH Teo-
pHH CBOWCTB OCHOBHBIX KJIACCOB OPraHMYECKUX COCIUHEHUN

Ba:kueiinime
BeliecTBa M
MaTepuaJibl

XapakTepucTUKa COCTaBa, CTPOCHUS, CBOWCTB, MOJIYYCHUS W MPUMEHEHHS BaXK-
Heiimmx metamwioB (IA u Il A rpynm, amromMuHuS, Xele3a, a B €CTECTBEHHO-
HAYYHOM MPO(dHUIe U HEKOTOPBIX (-3JIEMEHTOB) U UX COCTUHCHH.
XapakTepucTuKa COCTaBa, CTPOEHUS, CBOWMCTB, MOJYYECHUS U MPUMEHEHHS BaXK-
nHermux Hemerawios (VI A, VIIA, VIA rpynm, a Takkeazora u gocdopa, yrie-
poJia M KpeMHHS, BOJOPOAA) U UX COeTUHEHUH.

XapakTepucTUKa COCTaBa, CTPOCHUS, CBOWCTB, MOJIYYCHUS W MPUMEHEHHS BaXK-
HEHIINX KIJIACCOB YIJIEBOJOPOJOB (QJIKAHOB, LUKIOAIKAHOB, aJKEHOB, AIKMHOB,
apeHoOB) M WX HamboJiee 3HAYMMBIXB HAPOTHOXO3SHCTBEHHOM TUIAHE MPEICTABH-
TEJICH.

AHaJOTHUYHAs XapaKTePUCTHKA BAKHEWITUX IPEJICTaBUTEIICH aHWINHA, aMUHO-
KHUCTIOT, OEJIKOB, HCKYCCTBEHHBIX U CIOXHBIX 3(UPOB, KUPOB, MBI, aIbJICTHI0B
(bopmanpaernoB M areTaibAeruaa), KETOHOB (aleToHa), KapOOHOBBIX KHCIIOT
(YKCYCHOM KHCIOTBI, JIJIsl €CTECTBEHHOHAYYHOTO MPOQUIIs MpeaCcTaBUTeNeH apy-
TUX KJIACCOB KHUCJIOT), MOHOCAXapuI0B (TIIOKO3BI), AUCAXapUI0B (Caxapossl), MO-
aucaxapuioB (Kpaxmaia ¥ IeJUTI0I03b]),aHUINHA, aMUHOKUCIIOT, OEITKOB, UCKYC-
CTBEHHBIX ¥ CHHTETHYECKHX BOJIOKOH, KaydyKOB, TJIIACTMACC.

XuMHYeCKUui
A3BIK

Hcnons3oBaHue B yqe6H0171 )51 HpO(I)CCCHOHaHLHOﬁ ACATCIBHOCTH XHMHUYCCKUX
TEPMHUHOB W CHMBOJIMKH. Hazsanmne HN3YUCHHBIX BCHICCTB I10 TpHBHaﬂBHOﬁ HUIIN
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CHUMBOJINKA

MEXIYHapOAHON HOMEHKJIAType U OTPAXKEHUE COCTaBa 3THUX COCAMHEHUM C IO-
MOIIBI0 XUMHUYECKHUX (hOPMYIL.

OTpakeHre XUMHUYECKUX MPOIECCOB C MOMOIIBI0 YPaBHCHUN XMUMHUYECKUX Peak-
V5051

XuMHnueckKue
peakuumn

OOBbsicHEHHE CYLIHOCTH XMMHYECKHUX mpoueccoB. Kimaccudukauus XuMuueckux
peakuuil 1o pa3jMyHbIM IpPU3HAKAM: YUCILy U COCTaBY IPOJYKTOB M PEAreHTOB,
TeroBoMy 3¢ dexry, HanpaBieHUo, Ga3e, HATMYUIO KaTaIu3aTopa, U3MEHEHHIO
CTETIEHEH OKHCICHHS 3JIEMEHTOB, 00Pa3yIOIIMX BEUIECTBA. Y CTAHOBKA MPU3HAKOB
00IIero M pa3IMyHOro B THUIIOJOTHM PEaKIUi Uil HEOPraHUYeCKOM M opraHuye-
ckoif xumun. Kiaccudukanus BemecTB 1 MpoueccoB ¢ TOUYKH 3PEHUST OKUCIICHHSI-
BOCCTaHOBJICHMsI. COCTaBIECHUE YPAaBHEHUI PEAaKLMH C MOMOLIBI0 METOJA JJIEK-
TpoHHOTO Oananca. OOBsICHEHNE 3aBUCUMOCTH CKOPOCTH XMMHUYECKOH PEaKkInu U
HOJIOKEHHS XMMUYECKOTI'0 PAaBHOBECHS OT Pa3IMyYHbIX (PAKTOPOB

XuMHYECKUM
IKCIEPUMEHT

BolnosnHeHne XMMHYECKOI0 3KCIIEPUMEHTA B IIOJIHOM COOTBETCTBUM C IIpaBUIIAMHU
6e3onacHoctu. HabGmronenue, ¢pukcanys u onucaHue pe3ysibTaToOB MPOBEAECHHOIO
HKCIEPUMEHTA

Xumunyeckas
uHopMmanus

[IpoBeneHne caMOCTOATENIFHOTO MOMCKAa XUMHUYECKON MH(OpMAIMU € UCIIONB30-
BaHMEM Pa3JIMYHBIX UCTOYHUKOB (HAYYIHO-TIOMYJISIPHBIX U3aHUN, KOMITBIOTEPHBIX
0a3 maHHBIX, pecypcoB MHTepHeTa). Mcrnonb30BaHne KOMIBIOTEPHBIX TEXHOJIOTUI
Ui 00pabOTKM W Tepenayd XUMHUYECKOW MH(GOpMAIlMM U €€ TPEICTABICHHUS B
pa3IUuUHBIX (hopMax

Pacuersl mo
XHMHYECKHM
¢popmyram wu
YPABHEHHUAM

VYcraHOBKa 3aBUCHMOCTH MEXKJY Ka4eCTBEHHOM M KOJIMYECTBEHHOM CTOPOHAMHU
XUMHUYECKHX OOBEKTOB U IIPOLIECCOB.
Pemenune pacueTHbIX 3324 IO XUMUYECKUM (DOPMYIIaM U YPaBHEHHUSIM.

IIpopuiabHoe
" npodec-
CHOHAJILHO
3HAYHMOe CO-
AepsKaHue

OO0ObsicHEHHEe XMMHUYECKUX SIBJICHHUM, IPOUCXOAIIUX B MPUPOJE, OBITY U Ha Ipo-
U3BOJICTBE.

Onpenenenre BO3MOKHOCTEN MPOTEKAaHUS XMMHUUYECKUX MPEBpAIEHUN B paziny-
HBIX YCIIOBUSIX.

Co0moeHne mpaByil 3KOJIOTHYECKH IPaMOTHOTO TIOBEIEHHS B OKPYKaIoOILeH cpe-
ae.

OneHka BIMSHMUS XMMHUYECKOTO 3arpsi3HEHUs] OKpY’Kalolled cpesibl Ha OpraHu3M
YeJI0OBEKA U IPYTUE KUBBIE OPTaHU3MBI.

CobutoieHue mpaBuil 0€30MacHOTO OOpPAIEHUS! ¢ TOPIOYMMHU U TOKCUYHBIMU Be-
I1eCTBaMH, JJaOOPaTOPHBIM 00OPYJOBAHUEM.

[TonroroBka pacTBOPOB 3a/laHHOM KOHLIEHTPALMU B OBITY U HA IPOM3BOJICTBE.
Kputnyeckas orneHka JOCTOBEPHOCTH XMMHUYECKOH MH(pOpPMAaLUH, MOCTYMAOLIeH
U3 pa3HbIX UICTOYHHUKOB

9. YYEBHO-METOANYECKOE U MATEPUAJIBHO-TEXHUYECKOE

OBECIIEYEHHUE

OobopynoBaHne y4eOHOro KaOuHeTa:

Kopniyc 8, nutep A, xkabunet Ne 412 xumuu JJis1 MPOBEACHUS MTPAKTUUECKUX U JICK-

IOUOHHBIX 3.’:1H$ITPII>1, IrpynIoBbIX U MHAWUBUAYAJIbHBIX KOHCYJ'IBTaHI/II\/’I, TCKYIICIO KOH-

TPOJISL ¥ IPOMEKYTOUHOM aTTECTALUN:

26 1ocaIoOYHbIX MECT;

S=60,8 m2;
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KOMILJIEKT y9eOHON MeOenu;

KOMITJIEKT Y4€OHO-HATJISTHBIX TOCOOUIA;

Kommsrorep ¢.0. <Socket775>Asus mouut. 19 ACER IIpoektop Epson EB-X62, TV
Supra STV-LC40T871FL;

WutepakruBHas pocka Hitachi Joctyn B cets MuTepHeT.

Kopmycl0, nmutep E, maGoparopuss MHGOPMAIMOHHBIX TEXHOJIOTHHA B Tpodeccro-
HanbHOU nesarenbHocTh Ne 304 mJisi mpoBEeICHUSI CaMOCTOATEIIbHOM padOThI (KOMITb-
IOTEPHBIN Kj1acc):

30 mocagoYHBIX MECT;

S=170 ’;

Hoytoyk Acer Aspire E5-771 Gi Core 13 400SU 1700Mh j17.3 HD+j6Cb;
Kommeiorep B cOope: mporeccop IntelS1150 CeleronG1840;mouutop 18.5
ViewSonic;

Okpan Ha TpeHore MW200*200;

Ckanep MUSTEK mnanmetHbIi;

Buneonpoekrop NECNP40 DLP.

10. PEKOMEHAYEMAS JINTEPATYPA

OCHOBHBIE UCTOYHUKH:

1. T'a6puensa O.C., OctpoymoB N.I". Xumus aiis npodeccuit u

CIEUAIBHOCTEN TEXHUYECKOTO NMPOGUIIs: YUeOHUK IJI CTY. YUPEKIESHUN Cpe.
[Tpod. obpazoBanusi. — M., 2014.

I[OHOHHHTCHI)HI)I@ HNCTOYHHNKH:

1. 'abpuensu O.C., OctpoymoB N.I'., Octpoymona E.E. u ap. Xumus nisa npodec-
CHI U CTIEIIUATBHOCTEH €CTECTBEHHO-HAYYHOTO MPOIIIA: YIeOHUK I CTYI. YUpe-
XKaeHui cpen. mpod. obpazoBanus. — M., 2014.

3. l'abpuensu O.C., OctpoymoB N.I'., Cnankos C.A., lopodeea H.M.IIpaktukym:
y4e0. mocodue i CTy . yupexaeHuil cpel. npod. oopazoBanus. — M., 2014.

4. T'abpuensu O.C., JIsicoBa I'.I'. Xumus. Tectsl, 3a1aun 1 yrpaxHeHus: y4de0. mo-
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cobue ISt CTyA.yIpexxaeHui cpea. mpod. oopazosanus. — M., 2014.

5. Epoxun K0.M., KoBanesa U.b. Xumus ayia npodeccuil u crenuanbHOCTEH TEXHH-
YECKOTO M €CTECTBEHHO-HAYYHOTO MPOQHIIeH: YIeOHUK IS CTY. YIPEIKIACHHUA Cpe.
npo¢. odpazoBanus. —M., 2014.

6. Epoxun .M. Xumusa: 3amaun u ynpaxHeHus: yudeO.mocoOue st
CTYI.yUpeXaeHUH cpea. npod. oopazoBanus. — M., 2014.

7. Epoxun FO.M.COOpHMK TeCTOBBIX 3aJaHUl MO XuUMHUU: ydebd. mocobwe ams
CTYI.yUpeXaeHuH cpea. npod. oopazoBanus. — M., 2014.

HNHuTepHeT-pecypenl:

www.pvg.mk.ru (omumnuazna «I[lokopu BopoOseBbI TOPBI»).

www.hemi.wallst.ru (O0pa3oBaTeabHbIN CAaUT IS ITKOJIBHUKOB « XUMUSI).
www.alhimikov.net (OGpa3oBaTenbHBIN CalT AJIsl IKOJIHHUKOB)

www.chem.msu.su (21ekTpoHHast OMOIMOTEKa IO XUMHH ).

www.hvsh.ru (kypHas «XuMuUs B IIKOJIEY).

WWW.hij.ru (xypHan « XUMHUS U )KU3HBY)
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