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[TOACHUTEJIBHAA 3AIINCKA

[Iporpamma o061meoOpazoBaTeIbHOM y4eOHOW JUCHUIUIMHBI  «XUMUS)
npeaHa3HayeHa ISl U3y4YeHHs] XUMUH B MPO(eCCUOHANBHBIX 00pa30BaTeIbHbBIX
opranm3anusx CIIO, peanusyronux o0pa3oBaTeIbHYI0 MPOrpaMMy CPEIHETO
oOmiero oOpa3oBaHMsl B Mpejenax OCBOCHHS OCHOBHOH MpodeccroHaNbHOU
obpazoBarenbHoi mporpammsel CI10O (OITOIT CITO) Ha 6a3e 0CHOBHOTO 00IIIETO
oOpa3oBaHHsl MpPH MOATOTOBKE KBaTU(PHUIIMPOBAHHBIX PAO0YMX, CIY>KaIIHX,
CIIEMAINCTOB CPEIHETO 3BEHA.

[Iporpamma pazpaborana Ha ocHoBe TpeboBanuiit ®I'OC cpeanero oodiero
o0pa3oBaHusl, MPEABABISIEMBIX K CTPYKTYpe, COACPKAaHUIO U pe3ysbTaram
OCBOGHHUSI  y4eOHOM  JUCHMIUTUHBI  «XHUMHA», B  COOTBETCTBHH  C
PexomeHnmanusiMu mo opraHu3aluy MOJy4eHUs: CpeTHero o01ero o0pa3oBaHus
B  Ipedenax  OCBOEHHS  OOpa3oBaTENbHBIX  MPOTPAMM  CPEIHEro
MpoQeCCHOHAIBHOTO 00pa3oBaHus Ha 0a3e OCHOBHOIO 00IEro 0Opa3oBaHus C
y4eToM TpeOOoBaHU (eaepaibHbIX TIOCYJIapCTBEHHBIX 00pa30BaTEIbHBIX
CTaHIAapPTOB M IMOJIydaeMOH Mpodeccud WIA CHEUUATBHOCTU CPETHETO
npogeccuoHaIbHOr0 00paszoBanHus (mUchbMo JlemapraMeHTa rocyJapCTBEHHON
MIOJIUTHUKY B chepe MoAroToBKU padbounx kaapos u 110 Munobpuayku Poccun
ot 17.03.2015 Ne 06-259).

CopeprkaHue mporpaMmmbl « XMMHsD» HaIlpaBJiI€HO HAa JOCTHKEHUE

CHEQYIOIINX LeJIei:

* (opMHpoOBaHKE y O0YUYaAIOIINXCS YMEHUS OLIEHUBATh 3HAYNMOCTh
XUMHUYECKOTO 3HAHUS ISl KAKJOT0 YEIIOBEKa;

* (QopmupoBaHue y 00y4arouMxcs LEJIOCTHOrO MPEICTaBICHUS O MUPE U
pOJIM XMMHMHM B CO3/JaHUH COBPEMEHHOW €CTECTBEHHO-HAy4YHOW KapTUHBI
MHUpa; YMEHUS OOBIACHATH OOBEKTHI U TPOILECCHl  OKpYKaromeh
JNEUCTBUTEIBHOCTHU: IPUPOJHOM, COMAIIBHOM, KYJIbTYPHOM, TEXHUYECKOU
Cpelibl, — UCMOJb3Ys JUIsl 3TOr0 XUMUYECKUE 3HAHMUS;

* pa3BUTHE Yy OOydYarOlMXCS yMEHUW pasznuyaTh (AKThl W OLICHKH,
CpPaBHUBATH OLIEHOYHbBIE BHIBOJIbI, BUIETh X CBSI3b C KPUTEPHUSIMHU OLICHOK
U CBSI3b KPHUTEPUEB C  OMNPEACICHHOW CHUCTEMOM  LIEHHOCTEH,
dbopmyIupoBaTh 1 00OCHOBBIBATH COOCTBEHHYIO MTO3UIIUIO;

* IpUOOpeTeHHe OO0YYaAIOIIUMHUCS OIbITa Pa3sHOOOPA3HOUW JESTEIBHOCTH,
MO3HAHUS W CaMONO3HAHUWS,  KJIIOYEBBIX  HABBIKOB, HMEIOIIHNX
YHUBEPCAIBHOE 3HAUCHHUE ISl PA3JIMYHBIX BUJIOB JACSITEIBHOCTH (HABBIKOB
penieHus mpooJieM, MPUHATHS PELISHUM, TTOMCKa, aHaliu3a U 00paboTKU
uH(pOpMaIMK, KOMMYHUKATHUBHBIX HaBBIKOB, HAaBBIKOB HW3MEPCHUI,
COTpYIHMYECTBa, 0O€30macHOrO  OOpaileHus C  BEIIeCTBAaMU B
MTOBCEIHEBHOM KU3HN).

B mporpaMMy BKIIIOUEHO cofepiKaHHe, HallpaBI€HHOE Ha (OPMUPOBAHUE Y
CTYJICHTOB KOMITIETEHITNN, HEOOXOIMMBIX Uit KauecTBeHHOTO ocBoeHuss OITOIT
CIIO Ha 6a3e OCHOBHOro 00IIEero 0Opa3OBaHHUS C MOJIYYEHHUEM CPEIHETO



oOmero o0pa3oBaHMs; MPOrpaMMbl TOATOTOBKM  KBAIM(PUIIMPOBAHHBIX
pabouux, CiyXalux, MporpaMmMbl MOATOTOBKH CIENUATUCTOB CPEAHETO 3BE€HA
(ITIIKPC, IIICC3).



OBHIAS XAPAKTEPUCTUKA YUYEBHOMU JUCHHUITINHBI
«XNUMMUS»

X¥MHSI — 3TO HayKa O BEUIECTBAX, UX COCTaBE U CTPOCHUH, CBOMCTBAX U
NPEeBpAIlCHUSX, 3HAYCHUU XUMHUYECKUX BEIECTB, MaTEPUAJIOB U MPOLIECCOB B
IPAKTUYECKOM JESITEIbHOCTH YeJIOBEKa.

Conepxanne o0meoOpa3oBaTenbHON Y4eOHONW MUCIHUIUTAHBI  « XUMUSD)

HaIpaBJICHO HA YCBOCHHE OOYYaIOIIUMHCS OCHOBHBIX IMOHSATUN, 3aKOHOB U
TEOpU XHUMHH, OBJIAJICHUEC YMEHMUSIMH HAONIOAATh XUMHUYECKUE SIBJICHMS,
MIPOBOJIUTh XWMHUYECKHA DKCIEPUMEHT, MPOU3BOJUTH pPAacUeThl Ha OCHOBE
XUMUYECKUX (OPMYIT BEIIECTB U YPAaBHEHUN XUMUYECKUX PEaKIUH.
MPOIIECCEe M3YUYCHUS XUMHH Y OOYYaIOIIUXCS Pa3BHBAIOTCS TO3HABATEILHBIC
UHTEpPEChl W  UHTEIUICKTyaJbHbIE  CIIOCOOHOCTH,  MOTPEOHOCTH B
CaMOCTOATENILHOM MPUOOpPETEeHUsT 3HAHUW 1O XUMHUU B COOTBETCTBUHU C
BO3HHUKAIOIMMMH JKU3HCHHBIMA TPOOJIEMaMU, BOCIHUTHIBACTCS OEpEKHOE
OTHOIIEHUS K MPUPO/IE, IOHUMAaHUE 3/JOPOBOTO 00pa3a >KU3HU, HEOOXOAUMOCTH
MpEeAyNPEXICHUS IBICHUN, HAHOCAIIUX BPEJ 3lI0POBBIO U OKPYKAIOIIEH cpeie.
OHM OCBaWBAIOT TPHUEMBI TPAMOTHOTO, OE30MaCHOTO HCITOJIH30BAHUS
XUMUYECKAX BEIICCTB W MaTePHAIOB, NPHUMEHSIEMBIX B OBITY, CEIBCKOM
XO35IUCTBE U Ha MPOU3BOJICTBE.

[Ipu cTpykTypupOBaHHH coOJepkaHus o00Ieo0pa3oBaTebHON  yueOHOM
JTUCIUIUIMHBL  JUIsl  Mpo(ecCUOHANBHBIX 00pa30BaTENbHBIX OpraHu3aIluii,
peanu3ynmx o0pa3oBaTeIbHYI0 IPOrpaMMy CpPEHEro o0IIero oopa3oBaHus
B nipeaenax ocBoeHus OITOIT CITO na 6a3ze ocHOBHOrO 00111eT0 00pa3oBaHus,
YUUTHIBAJACh OOBEKTUBHAA pEaJbHOCTh — HEOOJBIION 00BbEeM Yacos,
OTIYIICHHBIX HA M3yYCHUE XUMHUHU M CTPEMIICHHE MaKCUMAJILHO COOTBETCTBO-
BaTh HJACIM pa3BUBAIOIIECTO OOydeHHs. [103TOMy TeopeTHYecKHne BOMPOCHI
MaKCHUMaJIbHO CMENIEHbl K Haydaldy HW3Y4YeHHUs AUCIUIUIUHBI, C TE€M YTOOBI
MOCJICTYIOIIHNI (haKTHUECKUI MaTepral pacCMaTPUBAJICS HA OCHOBE U3yUEHHBIX
TEOPUH.

Peanuzanus 1eayKTUBHOTO TOAXO0/a K HW3YYCHHUIO XHMHH CIIOCOOCTBYET
Pa3BUTHIO TAKUX JIOTHYCCKUX OTEpPAIMA MBINIJICHUS, KaK aHAJU3 W CHHTE3,
000011IeHe W KOHKpETH3allMs, CPAaBHCHHE W aHAJIOTHS, CUCTeMaTu3alus U
KJ1accuukanus u Jip.

B mporiecce u3ydeHMS XUMHH TEOPETHUYCCKHE CBEICHUS JOTOHSIOTCS
JTEMOHCTPAIUSIMHY, JTAOOPATOPHBIMU OTBITAMH M MPAKTHYCCKUMU 3aHITHIMHU.
3HAUUTETFHOE MECTO OTBOJUTCS XUMUYECKOMY dKCTIepUMeHTy. OH OTKPBIBAET
BO3MOXHOCTh (DOPMUPOBATh y OOYYAIOIIUXCS CIEIUATIbHBIE TMPEIMETHBIC
YMEHUS: paboTaTh C BEIIECTBAMM, BBITIOJHATH MPOCTHIE XUMHUECKHUE OTIBITHI,
YYUTH 0€301TaCHOMY M SKOJIOTUYECKH TPAMOTHOMY OOPAIIICHUIO C BEIIECTBAMH,
MaTepuaiamMH | MporieccaMu B OBITY M Ha PON3BOICTBE.



JIist opraHu3alid BHEAyIUTOPHOW CAMOCTOSITEBHOW pabOThl CTYIEHTOB
MIPEICTABJICH MPUMEPHBIN MepedeHb pedepaToB (TOKIANA0B), HHANBUIYATEHBIX
MIPOEKTOB.

Bmpornecce usydeHuss XumMuu BaXHO (HOPMHPOBATH HHPOPMAIMOHHYIO
KOMIIETEHTHOCTb 0o0y4Jaronmxcs. [TosTomy npu OpraHu3anuu
CaMOCTOSATENIbHONM  paboThl  HEOOXOAMMO  AKIIEHTHUPOBAaTh  BHUMAHHE
oOy4Jaromnuxcsi Ha Moucke MHGOPMAIMK B CPEACTBAX Macc-Menua, HTepHeTe,
y4eOHON M CIeNUaNbHOM JIUTEepaType C COOTBETCTBYIOUIUM O(DOpPMIICHUEM U
NPEACTABICHUEM PE3yJIbTATOB.

N3yuenne oOmeoOpa3oBaTeibHOM yuyeOHOM  JUCHMIUIMHBI — « XHUMUSDHY
3aBepIlaeTcs NojBeIecHueM UToroB B hopme AuddepeHInpoBaHHOTO 3a4eTa B
paMKax MPOMEXKYTOUHOM aTTecTalluu CTyAeHTOB B mpoiiecce ocBoenust OITOI1T
CIIO ¢ nonyuyenueM cpeanero odmiero oopaszosanus (IIITKPC, IITICC3.)1.

PE3YJIbTATBI OCBOEHUS YYEBHOM JUCHUILJINHBI

OcBoeHnue coiepkanusi y4eOHOU AUCHUTUIMHBI « XUMUSD, 00ECTIeYNBACT
JTOCTHXCHUE CTYJCHTAMH CIICAYIOIINX Pe3yJIbTATOB:

* JIUYHOCHIHDBIX:

—— YYBCTBO TOPAOCTH M YBAKEHHS K HMCTOPUU H JOCTHKEHUSAM
OTEYECTBEHHOM XUMHUYECKOW HAYKN; XUMUYECKH TPAMOTHOE NTOBEJCHUE
B NPOPECCHOHANBHON JEATENIBHOCTH W B OBITY IpU OOpALEHUH C
XUMHUYECKMMH BEILIECTBAMM, MaTepraiaMy U MPOLECCAMU;

—— TOTOBHOCTh K TPOJOJDKEHUIO OOpa3oBaHMsI W  MOBBIIICHUS
KBAIM(PUKALIUA B H30paHHOW Npo(EeCCHOHATBHON IeATEIbHOCTH U
O0OBEKTHUBHOE OCO3HAHUE POJIM XUMHUUYECKUX KOMIETEHIINI B 3TOM;

—— YMEHHE HCHOJb30BaTh JOCTUKEHUSI COBPEMEHHON XUMHUYECKOW HAYKH
U XHMHYECKMX TEXHOJOTUWA JUIsl TOBBIMIEHUS COOCTBEHHOTO
MHTEJUIEKTYaJIbHOTO Pa3BUTHUS
B BBIOpaHHO npodeccrnoHanbHOU AeATEIbHOCTH;

* MemanpeomenHuIX.

—— WCIIOJIb30BAaHUE PA3IMYHBIX BHJIOB IMO3HABATEIHHOM JESITEIbHOCTH U
OCHOBHBIX MHTEIICKTYaJIbHBIX onepanui (TOCTaHOBKH 3a/1a4u,
dbopMyIMpOBaHUS THIIOTE3, aHajdW3a W CHUHTE3a, CpPaBHEHMS, OOOOIICHUS,
CUCTEMATHU3AllMM, BBISBICHUS MPUYMHHO-CIEACTBEHHBIX CBS3EH, TIOUCKA
aHajoroB, (HOPMYJIMPOBAHUS BBIBOJOB) JIJIsI PEIICHUS ITOCTABICHHOW 3aJ1auu,
MPUMEHEHUE OCHOBHBIX METOJOB TMO3HAHUS (HAOMIONECHUS, HAYIHOTO
OKCIIEPUMEHTA) TSI U3YYCHHUS PA3IUYHBIX CTOPOH XMMHUYECKUX OOBEKTOB M
MPOIIECCOB, C KOTOPHIMM BO3HUKAaeT HEOOXOJMMOCTh CTaJIKUBAThCS B
npodeccruoHanbHoM cdepe;

—— WCIIOJIb30BAHUE PA3JIMYHBIX MCTOYHHMKOB ISl MOJYYEHUS] XUMHUYECKOMN
uH(pOpMaIuK, YMEHHE OIICHUTh €€ JIOCTOBEPHOCTD JIJIS JOCTHIKEHUS XOPOIIUX
pe3ynbTaToOB B MpodeccuoHaNbHOU cepe;



npeomMemHuIX:

—— c(hOPMHUPOBAHHOCTH MPEACTABICHUA O MECT€ XMMUU B COBPEMEHHOMU
HAy4YHOM KapTHHE MHpA; MOHUMAHUE POJIM XUMHUU B (POPMUPOBAHUU
Kpyroszopa u GyHKIHOHATBLHOM I'PaMOTHOCTH YeJIOBEKa JIJISl pelIeHUs
MPaKTUYECKUX 3a]1a4;

—— BJQJICHUE OCHOBOIIOJATalOMMMM XUMHYECKUMH  IOHATHSIMM,
TEOPUSIMH, 3aKOHAMHU U 3aKOHOMEPHOCTSIMHY,;

— YBEPEHHOE IIOJIb30BAHWE XHWMHMYECKOM TEPMHUHOJIOTHEN U
CHUMBOJIMKOM;

—  BJAQJACHUME  OCHOBHBIMM  METOJAAMU  HAy4YHOIO  IO3HAHWI,

UCIOJb3YEMBIMU B XHMHUU: HAONIOJICHUEM, ONHMCAHUEM, H3MEpPEHHUEM,

HKCIIEPUMEHTOM; yMEHHE 00pabaTbiBaTh, OOBICHITH PE3YJbTATHI

IPOBEJCHHBIX OMNBITOB M J€JaTh BBIBOJbI, TOTOBHOCTh M CIOCOOHOCTH

IIPUMEHATH METOBI II03HAHUS [IPU PELICHNUN IIPAKTUYECKUX 3a/ad4;

—— c(opMHpPOBAaHHOCT, YMEHHS JaBaThb KOJUYECTBEHHbIE OLEHKU MU

POU3BOAUTH PACUEThI 10 XUMUYECKUM (POPMYJIaM U YpaBHEHUSM;

—— BJIQJICHUE NPABWIAMHM TE€XHUKHA O€30MacHOCTH IPHU HCIOIb30BaHUU

XUMHYECKUX BEILECTB;

— c(hOpPMHPOBAHHOCTh COOCTBEHHOM MO3MIUU IO OTHOLIEHUIO K

XUMUYECKON HH(POPMALIMH, ITOTYyYaEMOM U3 pa3HbIX UCTOUYHUKOB.



COJIEP)KAHUE YYEBHOM JUCIUITIINHBI

BBenenue
Hayunble MeTOnBI MO3HAHUS BEHIECTB U XMUMUYECKHUX SIBJICHUH. Poiib
AKCIIEPUMEHTA U TEOPUHU B XUMUH. Moodenuposanue XuMuieckux npoyeccos.

1. OBIHAA 1 HEOPTAHUYECKAS XUMUA

1.1. Xumusi — HayKka o BellecTBax

CocraB BemecTBa. XuMHueckue 31eMeHThl. CrocoObl CyIIECTBOBAHUS
XUMHUYECKHUX AJIEMEHTOB: aTOMBbI, MPOCThIE U CIIOXHbBIE BellecTBa. Berectsa
MOCTOSIHHOTO M TIEPEMEHHOTO COCTaBa. 3aKOH MOCTOSHCTBA COCTaBa BEIIECTB.
BemectBa  MOneKymspHOTO U HEMOJEKYJIApHOro  crpoeHus. CrnocoOsl
OTOOpaXeHHMsSI ~ MOJICKYJ:  MOJIEKYJSpHbIE W  CTPYKTypHble  (DOPMYJIBI;
IapOCTEP>KHEBBIE M MacuTabHble MpocTpaHcTBeHHble (CTroapTa—bpuriebda)
MOJIETT! MOJIEKYI.

HN3mepenune BewmecrBa. Macca aTOMOB M MOJIEKYJI. ATOMHAasl €IMHHULA
macchl. OTHOCUTEIbHBIE aTOMHAs U MOJIEKYJIsIpHas Macchl. KonnuecTBo BeliecTa
U €IUHUIIBI €70 U3MEPEHUS: MOJIb, MMOJIb, KMOJIb. Unciio ABoraapo. MossipHas
macca.

ArperaTHbie COCTOSIHMA BellecTBa: TBepAoe (KPUCTAUIMUECKOE U
amop(HOe), XKUIKOE U Ta3000pa3Hoe. 3akOH ABOrajJpo U €ro CieICTBUS.
Momnsipabiii  00beM BelIeCTB B Ta3000pa3HOM cocTosHuH. OO0beTMHEHHBIN
ra3oBbIM 3aKOH U ypaBHeHUE Menneneesa—Kianenpona.

CMmecn BemecTB. Paznuuus MeXIy CMeCSIMH W XUMHUYECKHUMH
coequHeHUsIMU. MaccoBasi 1 00beMHas JOJIM KOMIIOHEHTOB CMECH.

Jemoncrpanuu. ONBITHL, WUIKOCTPUPYIOLIME 3aKOH COXPAHEHHUsI MACChI
BemiecTB. HabGop wmoxeneit atomoB W  MoJiekyd. HekoTopbele BeriecTBa
KOJM4ecTBOM 1 Mosib. Mozenb MOJISIpHOTO 00bema ra3os.

JlaGopaTopHblie onbIThI (IeMOHCTpauusa BuaAeopuabma). M3rorosieHne
MOJIeJIEN MOJIEKYJT HEKOTOPBIX OPTaHUYECKUX U HEOPraHUYECKUX BEIIECTB.

1.2. CTtpoenue aToma

ATOM — ¢JIO)KHAs yacTUlA. J[0Ka3aTenbCTBA CI0KHOCTH CTPOEHHUSI aTOMA:
KaTOAHBIE U PEHTTEHOBCKHE JIyuH, (POTOIP(DHEKT, paAOAKTUBHOCTD, JIEKTPOIIH3.

[InanerapHas monenb atoma 3. Pesepdopnaa. Ctpoenue atoma o H. bopy.
CoBpeMEHHBIE NPEACTABIEHUA O CTPOEHMHM aroMa. KopIycKyJsspHO-BOJHOBOW
Jyaau3M YaCTHUL] MUKPOMUDA.

CocTaB aTOMHOIO fiIpa — HYKJIOHBI: IPOTOHBI U HEUTPOHBI. M30TOMBI U
HYKJIAJBI. Y CTOMYMBOCTb S1IEP.



DJIeKTPOHHAas1 000109Kka aTOMOB. [loHATHE 00 AIMEKTPOHHON OpOUTATH U
ANEKTPOHHOM oOnake. KBaHTOBBIE umCa: TJIaBHOE, OpOWTAIBHOE (ITOOOYHOE),
MarHuTHOE W CHOHHOBOE. PacmpeneneHue 3JIEKTPOHOB TO JHEPTETUYCCKUM
YPOBHSIM, TIOYPOBHSM U OpOUTAIISIM B COOTBETCTBHH C TIPUHITUTIOM HAUMEHBIIICH
sHepruu, npuHnunoM [laymu u npaBmwiom ['yHma. DneKTpoHHBIE KOHGUTYpAITUN
aTOMOB XUMHUYECKHX 3JICMCHTOB.

BasileHTHBIC BO3MOKHOCTH aTOMOB XUMHUYECKHX JICMEHTOB.

DnekTpoHHas KiaccuuKaius XUMHUYECKHX JJIEMEHTOB: S-, p-, d-, f-
AJICMCHTHI.

Jemonctpamun. otodrddext. Moaenu opobutaneit pazmuaHor GopMmal.

JlaGopaTopHble onbIThHI (IeMOHCTpanusa Buaeopuabma). HaGmonenue
CTIICKTPOB HCITYyCKaHHUSI U TIOTJIOIICHUS COCIMHECHUH XUMHYECKHX DJIEMEHTOB C
MTOMOIIBIO CTICKTPOCKOTIA.

1.3. Iepuoauueckmii 3axon u Ilepuoguyeckasi cucreMa XMMHYECKHX
jeMeHTOB /I.A. MeHnaeeeBa

OtkpeiTHe Ilepumoamyeckoro 3akoHa. IIpennocbUIKK: HAKOIUICHHE
dakronoruyeckoro Mmarepuania, padbotsl npemamectseHHuKkoB (U.B. [lebepeiinepa,
A.D. Ianukyprya, Ix.A. Heronenaca, JLKO. Meiiepa), cbe3q XUMHUKOB B
Kapncpys, mmunoctHeie kadectBa J[.MI. MengeneeBa. Ortkpeitue JI.M.
MenneneeBbiM lleprnonnueckoro 3akoHa.

Iepnoauyeckuii 3akoH W cTrpoeHue aroma. 3orombl. CoBpemMeHHOE
MOHSTUE XHUMHUYECKOIro 3JeMEHTa. 3akoHOMepHOCTh . Mozmu. CoBpeMeHHas
dbopmynupoBka [lepuoauyeckoro 3akoHa. Ilepuogudeckas cucrema U CTPOCHUE
atoma. u3nuecKuil CMBICH MOPSIKOBOIO HOMEpa JIEMEHTOB, HOMEPOB I'PYIIIbI U
nepuoaa. Ilepmoanmyeckoe M3MEHEHUE CBOMCTB 3JIEMEHTOB: paJnyca aToMa;
SHEPrUM  HWOHU3AIMU;  BJIEKTPOOTPHUIATEIBHOCTU. [IpUUMHBI  U3MEHEHUd
METAJUIMYECKUX U HEMETAJUIMYECKUX CBOWMCTB 3JIEMEHTOB B IpyNIax v Nepuoaax,
B TOM 4HCJie OONBIIUX U CBepxOobpiux. 3HadeHue [leproanyeckoro 3akoHa u
[lepuoanueckort cuctembl xuMuUdeckux 3meMeHToB .M. MenneneeBa miist
pPa3BUTHS HAYKU Y TIOHUMAHUSI XUMUYECKOW KapTUHBI MUpA.

JNeMoHcTpauuu. Pasnuunble BapuanThl Tabmuubl [lepuogmueckoit
cucteMbl xumudeckux 3yemMeHToB J[.1. Menneneera. O6pa3ibl MPOCTHIX BEIIECTB
OKCHJIOB U TUAPOKCUIOB 3eMeHToB |l mepuona.

JlabopaTopHbie onbITHI (AeMOHcTpauusi BuAeo(puiabma). CpaBHEHHE
CBOMCTB MPOCTHIX BEILIECTB, OKCUJIOB U THIPOKCUAOB 351eMeHTOB |l nmepuona.

1.4. CTpoenue BelecTBa

ITonsiTHe 0 XUMHYECKOM CBA3H. THITLI XUMUYECKUX CBSA3CH: KOBAaJICHTHA,
VOHHAs, METAJUIMYECKAs U BOJOPOIHAS.

KoBasienTHasi xuMu4yeckasi cBsi3b. /[Ba MexaHuzma oOpa3oBaHUsS STOMN
CBSI3U: OOMEHHBIN U JOHOPHO-AKIENTOPHBIMN. OCHOBHBIE MapaMeTPhl ATOTO THUIIA
CBSI3U: JJIMHA, TPOYHOCTh, YTOJI CBSI3U WJIM BAaJIEHTHBIN yroia. OCHOBHBIE CBOMCTBA
KOBAJICHTHOM  CBSI3U:  HACBIIEHHOCTb, MOJISIPU3YEMOCTb W MPOYHOCTb.



DNEKTPOOTPUIIATENHHOCTh W KJIACCHU(UKAIMS KOBAJCHTHBIX CBSI3€H IO ITOMY
MPU3HAKY: TOJSPHASI U HEMOJISIPHAs KOBAJICHTHBIE CBsI3H. [IOJIIpHOCTH CBSI3U U
MOJISIPHOCTh MOJIEKYJIbI. CriocoO MepeKphIBaHUSL AJIEKTPOHHBIX OpOHUTANIed U
KjaccuduKanus KOBAJCHTHBIX CBSI3€M MO ATOMY NpPHU3HAKY: G- U T-CBS3U.
KpaTHOCTh KOBaJIGHTHBIX CBsi3ed W Kiaccu(UKalysg WX MO 3TOMY IMPU3HAKY:
OJIMHAapHbIE, IBOMHBIE, TPOWHBIE, TOJIYTOPHBIE. THUIIBI KPUCTAIUIMYECKUX PEMIETOK
y BEUIECTB C 3TUM THIIOM CBSI3U: aTOMHBIE M MOJIEKYJIApHbIe. DPU3NUECKHE
CBONCTBA BEILECTB C 3TUMHU KPUCTALINYECKUMHU PELIETKAMM.

Honnass xumuYyecKas CB#A3b, Kak KpaWHUW Cllydaldl KOBAJEHTHOM
NMOJSIpHOM  cBsi3u  MexaHu3m  o0Opa3oBaHMsi HMOHHOW  cBsi3U. oHHBIE
KPUCTAJUINYECKUE PEIIETKHA U CBOWCTBA BEIIECTB C TAKUMHU KPUCTAJIIAMH.

Mertaninyeckass XUMHYECKasi CBA3b, KaK OCOOBIM THUI XUMHYECKOMN
CBSI3U, CYLIECTBYIOIIMA B METAJUIaX M CIUIaBax. Ee oTimuus M CXOICTBO C
KOBJICHTHOM © HMOHHOM cBsi3siMA. (CBOWMCTBa METAJUIMYECKOW  CBS3U.
Merammyeckue KpUCTAIUIMYECKUE PEIIETKM U CBOMCTBA BELIECTB C TAaKUMHU
KpUCTaJUUIaMH.

Bonopoanasi xumuveckasi cBsi3b. Mexanusm o0Opa3oBaHUsI TAKOW CBSI3H.
Ee xnaccudukarusi: MexXMOJIEKYJsipHAs U BHYTPUMOJEKYJISpHAsS BOJOPOJHbBIC
CBsI3U. MoOJIeKysIpHbIE KPUCTAJUIMYECKUE PELICTKA Il OTOT0 THIIA CBS3HU.
Pu3nyecKkue CBOWCTBA BELIECTB C BOJAOPOAHOW CBs3bIO. buonoruueckas poib
BOJIOPOJIHBIX CBSI3€M B OpraHU3aluU CTPYKTYp OHOIIOIMMEPOB.

Ennnasg mpupoia XMMUYECKUX CBSI3€W: HAIMYNE PA3JUYHBIX TUIIOB CBA3EH
B OJTHOM BEILIECTBE, IEPEXO OAHOTO TUIIA CBSI3H B APYTOU U T.II.

KommiekcooOpasoBanue. IloHATHE O KOMIUIEKCHBIX COEIUHEHUSX.
KoopauHaimoHHOE YHMCIIO KOMILIEKCOOOpa3oBaTens. BHyTpeHHss U BHEUIHSA
chepa komiuiekcoB. HoMeHkI1aTypa KOMIUIEKCHBIX coeMHEeHMH. X 3HaueHue.

JemoncTpanuu. Moenn MOJIEKYJ pa3InyHOU apXUTeKTypel. Monenu u3
BO3IyIIHBIX [IAPOB IPOCTPAHCTBEHHOTO PACIIONOKEHUS SP-, SP>-, SP>-rHOPUIHBIX
opOutaneil. Mojenu KpHUCTAIUIMYECKUX PEIICTOK pa3MyHOro Tuma. Mojenu
mouekyn JIHK u Gernka.

JlaGopaTopHbie ONBITHI (memMmoHCTpanMs BUICOPUIBMA).
B3auMozeiicTBue MHOTOATOMHBIX CIHPTOB €  (PEIMHTOBOM  KHUIKOCTBIO.
KauecTBeHHbIE peakiy Ha HOoHBI Fe?* u Fe3*,

1.5. Hotumepsbl

Heopranuyeckue mnojaumepsl. lloimmepsr — mnpocTele BemecTtsa ¢
ATOMHOW KPUCTAINIMYECKOW PEUIETKOM: aJUIOTPOIHbIE BUAOU3MEHEHUS YTIIEpO/ia
(anmas, rpadut, KapOouH, GyJIepeH — B3aUMOCBSI3b THOPUAN3ALNKN OpOUTaIeH y
aTOMOB  yrjepoJa ¢  MPOCTPAHCTBEHHBIM  CTPOCHHEM  AJUIOTPOIHBIX
MoauUKAIIHIL); CEJIEH U TEeJUTYpP IENoueyHOro cTpoeHus. [lonumepsl — CIoXKHBIE
BEIIECTBA C AaTOMHOW KPHUCTAJUIMYECKOM PELIETKOW: KBapl, KpPEMHE3EM
(IMOKCUJHBIE COEIUHEHUS KPEMHHUS), KOPYHHI (OKCHJ allOMUHUSA) U
AITIOMOCWJIMKATHl (TTOJIEBBIE LINAThI, CIIOJA, KAOJHWH). MuHepallbl U TOpHbIE
nopoasl. Cepa muactuueckas. MuHepagbHOE BOJOKHO — acOecT. 3HaueHue



HEOPraHWYECKUX MPHUPOJHBIX MOJIMMEPOB B (HOPMHUPOBAHMM OJHOM U3
re0J0rn4ecKux 000JI04eK 3eMIIH — JINTOCHEPHI.

Oprannyeckne mnoJuMepbl. CnocoObl HX TMOJYYEHHS: PEAKIUU
NOJIMMEpPU3AlMM W PEaKUUU MOJIUMKOHAeHCAauu. CTpyKTypbl IOJUMEPOB:
JUHEHHbIE, PpAa3BETBICHHbIE M  IPOCTPAHCTBEHHbIE. CTPYyKTypHpOBaHUE
MOJIMMEPOB:  BYJKAHM3AIUs KaydyKoB, JayOlieHHe O€JKOB, OTBEpXKIACHHE
MTOJIMKOHIEHCALIMOHHBIX MTOJMMEPOB.

Knaccudukanus nomumMepoB 10 pa3iIndHbIM IPU3HAKAM.

HMemoncTpanuu. Komiekuuy miacrtmacc, KaydyKoB, BOJJOKOH, MUHEPAJIOB
Y FOPHBIX MOPOJ. MUHEpaIbHOE BOJIOKHO — acOecT U u3lenus u3 Hero. Moaenu
mounekyn 6enkos, JIHK, PHK.

JlabopaTopHble OIIBITHI (nemoHcTpanus BUIeOPUILMA).
O3HakomiieHHE ¢ OOpa3lnaMy IUIACTMACC, BOJIOKOH, Kayd4yKOB, MUHEPAJIOB M
ropueix mnopof. IIpoBepka macTMacc Ha 3JIEKTPUYECKYIO IPOBOJAMMOCTb,
rOpIOYECTh, OTHOLIEHHWE K pPACTBOpPAM KHUCIOT, IIEJIOYE W OKUCIUTENEH.
CpaBHEHHME CBOMCTB TEPMOPEAKTUBHBIX M TEPMOIUIACTMYHBIX IUIACTMACC.
[TosyueHne HUTEN U3 KallPOHOBOM MM JaBCaHOBOM cMOoJbl. OOHapyKeHHE XJI0pa
B IIOJINBUHWIXJIOPHUJE.

1.6. lucnepcHble CHCTEMbI

IonsiTue o nucnepcHbIX cucTemMax. Kimaccudukanus qucrepcHbIX CUCTEM
B 3aBUCUMOCTH OT arperaTHoOro COCTOSHUS TUCIIEPCUOHHOM CPEMIbl U TUCTIEPCHOM
dasbl, a TakkKe 1Mo pa3zMepy ux dacTtull. ['pydoaucnepcHbIe CUCTEMBI: SMYJIbLCUH H
cycneH3uu. TOHKOJIUCTIEPCHBIC CHUCTEMBI: KOJUIOWJHBIC (30JIM U renu) M
HCTHUHHBIC (MOJICKYJIIPHBIC, MOJICKYJISPHO-UOHHBIE 1 HOHHBIC). D dekT Turmams.
Koaryssiius B KOJTOMIHBIX pacTBopax. CHHEPE3UC B TEsX.

3HavYeHNe JHMCIEPCHBIX CHCTEM B XUBOW W HEXHUBONW MNpPUPOAE H
MPAKTUYECKON >KU3HM YEJIOBEKa. OMYJIbCUH M CYCIEH3UH B CTPOUTEIILCTBE,
MUIIEBOM M MEAUIMUHCKOW MPOMBIIIJIEHHOCTH, KOCMETHKE. buosornueckue,
MEJAUIMHCKUE U TEXHOJIOTHYECKHUE 30JIM. 3HAUYCHHUE Ielie B OpraHu3aluy >KUBOU
Marepuu. buonornueckue, NUIIEBBIE, MEIUIMHCKUE, KOCMETHYECKHUE TEIH.
Cunepesuc kak GakTop, Onpeaessiomuii CPOK TOAHOCTH MPOIYKIUA Ha OCHOBE
resieil. CBepThIBAHME KPOBH KaK OMOJIOTMUECKUI CUHEPE3UC, €r0 3HaYEHUE.

JemoHcTpanuu. Buibl AMCIEPCHBIX CUCTEM U UX XapaKTEpHbIC TPU3HAKH.
[IpoxokneHue Jyda cBeTa 4epe3 KOJUIOMIHBIE U UCTUHHBIE PacTBOPHI (dddexT
Tunnans).

JlaGopaTopHbie onbIThl (HeMOHCTpanusa Buaeopuiabma). I[lonyueHue
cycrneH3un cepbl U kKanudoiu. [lomydeHne 3MyabCuu pacTUTENLHOTO Macia U
oenzona. [lomyuenue 3015 kpaxmana. [lomyuenue 30715 cepbl U3 THOCYbGaTa
HaATpHSL.

1.7. Xumuueckue peakuuu

Knaccupuxkauusa XMMHYECKHX PpPeakKuMi B OPraHUYecKoOd U
Heopranuvyeckou xumuu. [Ionstue o xumnueckon peakunu. Peaknuun, naynme



0e3 M3MEHEHHs KAa4eCTBEHHOTO COCTaBa BEIIECTB: AJUIOTPONM3AIMS U
n3oMepuzanus. Peakuuu, uayniye ¢ “3SMEHEHHUEM COCTaBa BELIECTB: MO YUCITY U
XapaKTePy pearupyrommx 1 o0pa3yromuxcsl BEUECTB (pa3iokKeHUs, COETUHEHNUS,
3aMeIleHus, OOMEHa); IO W3MEHEHHUIO CTENeHEM OKUCICHHUS DJIEMEHTOB
(OKMCIHUTEIbHO-BOCCTAHOBUTENIBHBIE U HE OKHCIUTEIBHO-BOCCTAHOBUTEIBHBIC
peakiun); o TerioBoMy 3G deKTy (3K30- U 3HIA0TepMUUYeckue); o (aze (romo- u
IrEeTEPOTreHHBIC); 110 HalpaBlieHHIO (oOpatumble H  HeoOpaTUMBbIC); IO
UCIOJIb30BAHUIO KaTajau3aropa (KaTaJUTHUYEeCKHE U HEKaTaJTUTHYECKHue); 0
MeXaHU3MYy (paJuKalibHbIE, MOJICKYJISIPHbIC U HOHHBIE).

BeposiTHOCTB IPOTEKAHUS XUMUYECKUX Peakuuid. BHyTpeHHsIs YHEprus,
sHTaNbNUs. TermnoBo 3¢pdeKT XuMuueckux peakuuil. TepMoXuMHUECKHe
ypaBHeHusi. CTaHAapTHAs SHTANBIMUS peakluii 1 o0pa3oBaHUs BEUIECTB. 3aKOH
I''1. I'ecca u ero cieacTBus. DHTPONUSL.

Cxopoctp xumMHYeckux peakumil. [loHATHE O CKOpPOCTH peaKLHil.
CKOpOCTbh TOMO- ¥ TETEPOT€HHOM pEaKIIMU. JHEPIUsl aKTUBALIMH.

@akTOphl, BIUSIOIMIME HA CKOPOCTh XHUMHUYECKOM peakuuu. I[Ipuponma
pearupyronux BemecTB. Temmneparypa (3akoH Baut-I'odda). Konuenrpanus.
KaTtanuzatopsl 1 kaTaau3: roMo- U TeTepOTreHHbIN, nX MeXaHU3Mbl. DepMEHTHI, UX
CPaBHEHHE C HEOPraHWYECKHMMHU KaTall3aTOpaMHu. 3aBUCUMOCTb CKOPOCTH
peaKkuuii OT HOBEPXHOCTH CONPUKOCHOBEHHUSI PEArNPYIOIINX BEIIECTB.

O0paTuMoCcTh XUMHYECKHX Ppeakuuid. XuMH4YeCKOe paBHOBecHe.
[lonaTHE O XUMHYECKOM paBHOBECHH. PaBHOBECHbIE  KOHIEHTPALIUH.
JIMHaMUYHOCTh XUMUYECKOTO paBHOBECHS. DAKTOPHI, BIUAIONIME HA CMEIICHUE
paBHOBeCHUS: KOHIICHTpallUs, JaBieHue, remneparypa (npuniun Jle [llatense).

HMemoncTpanuu. [IpeBpamienue kpacHoro gocdopa B O6€blil; Kucaopoaa —
B 030H. Mojenu Oyrana u uzoOytaHa. [lonmydeHue kucnopojna w3 mnepokcuja
BOJIOpO/ia ¥ BOJBI; Aeruapartanus straHona. [lenouka npespaienuit P — P2Os —
H3POy4; cBoiicTBa YKCYCHOM KHUCTIOTHI;, PEaKIUH, HAYIIHE C 0Opa30BaHUEM OCaIKa,
raza M BOJIbl; CBOWCTBA METAJIJIOB, OKUCIICHUE aJIbJIETU/Ia B KUCJIOTY U CIHPTA B
anpaerua. Peakiuu ropeHus; peakuud 3HI0TEPMUYECKUE HA TPUMEPE PEaKINu
paszNoKeHHus  (9TaHONA, KAJIMMHOW CEJIUTpPhl, OMXpomMaTa aMMOHHS) U
HK30TEpPMUYECKHE HAa TIPUMEPE PEaKIHii coeuHeHus (oOeciiBeunBanne OpOMHON
BOJbl M pacTBOpa IMEpPMaHraHaTa Kajaus STUJICHOM, TallleHUe M3BECTU U Ap.).
B3anMopeiicTBue IMHKA C PaCTBOPAMM COJIIHOM M CEPHOM KHUCIOT MPH Pa3HBIX
TEMIIepaTypax, pa3HbIX KOHUEHTPALMAX COJSHOM KHUCJIOTBHI; pPa3jioKeHue
MepOKCcUAa KHUCIOpoa ¢ MOMOLIbI0 okcuaa Mapranma(l\V), katanassl ChIporo msca
u celporo kaptodens. BzauMmonelcTBHE IIMHKA Pa3IMYHOM TMOBEPXHOCTHU
(nopotika, IbUIM, TPaHyd) ¢ KUCIOTOW. Mojenb «kunsmero cios». CMenieHue
paBHOBecus B cucteme: Fe** + 3 CNS™ [1 Fe(CNS)3; oMbLIEHHE XHPOB, PEaKIIUK
sTepuUKai. 3aBUCUMOCTh CTEMEHU AJIEKTPOJUTHYECKON THUCCOIUAIIN
YKCYCHOM KUCITOTHI OT pa3zbaBieHusi. CpaBuenue cBoicTB 0,1 H pactBopoB cepHoit
U CEPHUCTOM KHUCJIOT; MypPaBBHUHOW M YKCYCHOW KMCIJIOT; TMAPOKCHUAOB JIUTHS,
HaTpUs U KaJusl.

JlaGopaTopHbie onbIThl (HeMOHCTpanusa Buaeopuiabma). I[lonydeHue
KHCJIOpOAa Pa3joKEeHUEM MEPOKCHIA BOJOPOJAa W(WJIM) MEepMaHraHatra Kajus.



Peakuuu, uayime ¢ oOpa3oBaHUEM OCAJIKa, ra3a WU BOJbI 1JI1 OPTaHUYECKUX U
HEOPraHUYECKUX KUCIOT.

1.8. PacTBOpBI

IHonsitue o pacrBopax. OuU3NKO-XUMHUYECKAs] MPUPOAA PACTBOPEHUS U
pacTBOpOB. B3auMOAENCTBUE pACTBOPUTENE W PACTBOPEHHOIO BELIECTBA.
PactBopumocTs BemiecTB. CrocoObl BBIpaKE€HUS KOHILIEHTPAallMU PAacTBOPOB:
MaccoBas J10Ji1 pAaCTBOPEHHOIO BellleCcTBa (ITPOLIEHTHAS ), MOJISIPHAS.

Teopusi 2JIeKTPOJMTHYECKON aMcconManuu. MexXaHu3M IuCCOLUALNN
BEILIECTB C PA3JMYHBIMU TUIIAMHA XUMUYECKUX CBsA3€U. BKIaa pyCCKUX yYEHBIX B
pa3BUTHE TPEACTABICHUA 00 »IeKTponuTHueckor aucconuanuu. OCHOBHBIC
ITOJIOKEHUS TEOPUHU ANEKTPOIUTHYECKON JVCCOLIMALINAH. Crenenb
ANEKTPOTUTUUECKON Aucconranu U (pakTopbl ee 3aBUCUMOCTU. CHIIbHBIE U
CPEAHUE AIEKTPOJIHTBHI.

Juccouuanus Boasl. Bogopoassii nokasarens. Cpena BOJHBIX pacTBOPOB
AJIEKTPOJINTOB. Peakiuu oOMeHa B BOAHBIX paCTBOPAX 3JIEKTPOIUTOB.

I'maposam3 kak  oOMeHHbI  mpomecc. HeoOpaTumeiii  rugposaus
OPraHUYECKUX U HEOPTaHWYECKUX COCAMHEHUN U €r0 3HAYCHUE B IIPAKTUYECKON
NEATEIIBHOCTH YEJIOBEKa.

OOpatumbiii rugponu3 cojed. CryneHuyaTelii ruaponus. [Ipaktuueckoe
IIPUMEHEHUE TUAPOIN3A.

['maponus opraHuyeckux BemecTB  (O€IKOB, JKUPOB, YIJIEBOJOB,
noauHykiaeotTuaoB, AT®) u ero Ouonsornueckoe M MPAKTHUECKOE 3HAUYCHHE.
OMbuieHne xxkupoB. Peakuus srepupukarum.

JleMOHCTpau. CpaBHeHue AJIEKTPOTPOBOTHOCTH pPacTBOpOB
ANEeKTpoauToB. (CMelieHne paBHOBECHS JUCCOLMAIMHM  CIA0OBIX  KUCIOT.
Nuaukatopsl ¥ M3MEHEHHE MX OKpPAacKM B pasHbIX cpemax. CEepHOKHCIBIN U
(dbepMEeHTaTUBHBIN TUAPOIN3 YIJIEBOMOB. [ Maponu3 kKapOOHATOB, CyiIh(haToB U
CUWJIMKATOB WIEJOYHBIX MeTauioB; HutpaToB cBuHna(ll) wim nmuka, xmopuna
aMMOHWUSI.

JlaGopaTopHbie ONbITHI (AeMOHCTpamusi Buaeo(pmiabMma). Xapakrep
JTUCCOIIMAIINH PA3IMYHBIX THAPOKCHIOB.

1.9. OKHCINTETBbHO-BOCCTAHOBUTEILHbIEC peakumu.
DJIEKTPOXMMHUYECKHE MPOLECCHI

OKHCINTETBLHO-BOCCTAHOBUTEIbHbIe peaknuu. CTENeHb OKUCIICHUS.
BoccranoBuremn u okumcimrenn. OKHCIIEHHE W BOCCTAaHOBJIEHHE. BakHeiimme
OKHMCIIMTEIN MU BOCCTAHOBHUTEIM. BoccTaHOBHTEJIBHBIC CBOMCTBA METAJVIOB —
NpOCThIX  BemecTB. OKUCIUTENBHBIE W  BOCCTAHOBUTEJIBHBIE  CBOMCTBA
HEMETAJIJIOB — MPOCTHIX BEIIECTB. BOCCTAaHOBUTENBbHBIE CBOMCTBA BEIIECTB,
00pa30BaHHBIX JJIEMEHTAaMU B HU3IIEH (OTpUIIATEIBHOM) CTENEHU OKHUCIICHUSI.
OxkucnauTeabHbIE CBOMCTBA BEILECTB, OOpPAa30BaHHBIX DJJIEMEHTAMU B BBICIIEH
(TI0JIOKUTENTLHOM) CTENeHN OKUcIeHUsl. OKUCIUTENbHBIE U BOCCTAHOBUTEIBHBIE



CBOICTBa BelIECTB, 00pPa30BaHHBIX 3JEMEHTAMU B MPOMEXKYTOUHBIX CTEMEHSX
OKHCJIEHHUS.

Kaaccupukanmss  OKMCIMTEIbHO-BOCCTAHOBUTEIBHBIX  PEeAKIUIA.
Peaknuym MeEXaTOMHOTO U MEXMOJEKYISIPHOTO OKHUCIEHHS-BOCCTAHOBIICHHUS.
Peakuum  BHYTpUMOJEKYJISIPHOIO  OKHCJIEHUS-BOCCTAHOBJIEHHUS.  Peakuuu
CaMOOKHCJICHHSI-CAMOBOCCTAHOBIIEHUS (AUCTIPONIOPLIMOHUPOBAHMS).

MeTonbl COCTaBIEHUSI YpPaBHEHUN OKHCIUTEIbHO-BOCCTAHOBUTEIBHBIX
peakuuii. Meron 3nekTpoHHOro OanaHca. BnusHue cpeabpl Ha NpOTEKaHUE
OKHUCJIUTEIbHO-BOCCTAHOBUTEIBHBIX MPOIECCOB.

XuMHYeCcKHe HMCTOYHHUKHM TOKA. OJEKTPOJHbIE TNOTEeHUUaNbl. Psn
CTaHAAPTHBIX  DJIEKTPOJAHBIX  TMOTCHIHMAIOB  (IJCKTPOXUMUUYECKUNA  PsJT
HaNpsDKEHU MeTayuioB). ['aqbBaHUYECKHE AJIEMEHTBl U MPUHIUIIBI UX pabOTHI.
CocrapneHue ranbBaHUYECKUX IeMEHTOB. OOpa3oBaHME TajlbBAHMYECKHUX I1ap
IIpU XUMHUYECKHUX Mpoleccax. ['aJbBaHMYECKHE 3JIEMEHThI, NPUMEHSIEMBbIE B
KU3HHU: CBUHIOBAas aKKyMyJsITOpHas Oarapes, HUKEIb-KaJIMHEBBbIE OaTapew,
TOTUIUBHBIE 3JIEMEHTBHI.

DJIEKTPOJIM3 PACIVIABOB U BOAHBIX PACTBOPOB 3JIEKTPOIHUTOB. IIpoieccsl,
MIPOUCXO/SIINE HAa KAaTOJIE U aHOJIE. Y PaBHEHUS SJIEKTPOXUMHUUYECKHUX MTPOLIECCOB.
ONEeKTpoJIN3 BOJHBIX PACTBOPOB C HHEPTHBIMHM JJIEKTPOAAMU. OJIEKTPOJIH3
BOJHBIX PACTBOPOB C PACTBOPUMBIMU dJIEKTpoaaMH. IIpakTudueckoe npumMeHeHne
AIEKTPOJIN3A.

JeMoHcTpanuu.  BoccTaHOBiIEHME — IUXpoMara  KaJius  [IUHKOM.
Boccranosnenne oxcuga menu(ll) yrmem u Bomopomom. BoccrtanosneHue
JUXpoMaTa Kalusl STUIOBBIM CHUPTOM. OKHCIUTENbHBIE CBOMCTBA a30THOU
KACIOTBI. OKHUCIMTENBHBIE CBOMCTBAa JAuXpomaTra Kanus. ['ampBaHUYecKue
DJIEMEHTHI B OaTapeiiku. DiekTposn3 pactBopa xiopuaa meau(ll).

JlaGopaTopHbie OIbITHI (neMoHcTpanus BUIeOPUIBMA).
B3anmoneiicTBue METauiOB ¢ HEMETAJUIAMH, a TAKXKE C PACTBOPAMH COJIEM U
pacTBOpaMH KHUCJIOT. B3auMoaeicTBHE CEpHOM M a30THOM KHCIOT C MEABIO.
OxucnuTenpHble CBOMCTBA MEPMAHIaHaTa Kajlis B Pa3JIMYHBIX Cpeiax.

1.10. Knaccudgukamnus BemectTB. [IpocTblie BemecTBa

Knaccupukanusas Heopranmuyeckux BemecTB. [IpocTeie U CllOXKHBIE
BemectBa.  Oxcuapl, wux  kiaccuukauua. ['mapokcuabsl  (OCHOBaHUA,
KUCJIOPOACOIEpIKAIIME KUCIOThI, amMdoTrepHble Tuapokcunabl). Kuciaorsl, ux
knaccuukanua. OcHoBaHusA, ux kinaccupukauus. Conau cpeaHue, KUCIble,
OCHOBHBIE U KOMILUIEKCHBIE.

Meramabl. [lomoxenune wMertauioB B Ilepuoanueckon cucreme u
O0COOEHHOCTH CTpOeHHusl X atoMoB. [IpocThie BemiecTBa — METAJUIBI: CTPOCHHE
KPUCTAJIJIOB M METAJUIMYECKasi XUMHUUecKast cBsi3b. OO0mIue pu3nyeckue cBOMCTBa
METAJJIOB U UX BOCCTAHOBUTEJIbHBIE CBOMCTBA: B3AMMOJCHCTBHE C HEMETAIIIaMU
(KucnoposoM, rajaoreHaMu, Cepoil, a30TOM, BOJOPOJOM), BOAOW, KUCIOTaMH,
pacTBOpaMH COJIE, OPraHUYECKUMU BEIIECTBAMHU (CIUPTaMU, rajloreHalIKaHAMU,
¢deHonmoMm, Kuciotamu), co IesoyamMu. OKCHABI M THAPOKCUABI METAJIOB.



3aBUCUMOCTb CBOMCTB 3THUX COEIUWHEHUN OT CTENEHEHl OKHUCIEHHS METAaJIOB.
3HauYE€HHE METAJUIOB B IIPUPOJIE U KU3HU OPTraHU3MOB.

Koppo3us wmeramioB. I[lonarne xoppo3uu. XuMmMuyecKas KOpPPO3HS.
DnexkTpoxuMuueckas Kopposus. CrocoObl 3alIUThl METAINIOB OT KOPPO3UHU.

O0mmue cmocod0bl TMOJYyYeHUS] MeTALIOB. MeTamibl B NpUPOJE.
Meramtyprus U ee BUIBL: IHPO-, TUAPO- U IIEKTPOMETALIYPIUs. DJIEKTPOIIU3
pacIuIaBoOB M pacTBOPOB COCMHEHUI METAJUIOB U €r0 IPAKTUYECKOE 3HAYCHUE.

Hemeramniasbl. IlosokeHne HeMETAIOB B INEPUOJUYECKOM CHCTEME,
OCOOEHHOCTH CTPOEHUS UX aTOMOB. DJIEKTPOOTPULIATEIILHOCTD.

bnaropoanslie ra3sl. DNEKTPOHHOE CTPOEHUE ATOMOB OJIarOPOIHBIX I'a30B U
OCOOEHHOCTH MX XUMUYECKUX U (PU3HUECKUX CBOUCTB.

Hemerassl — mpocThle BemecTBa. ATOMHOE M MOJIEKYJISIPHOE UX CTPOEHUE.
Annorponus. XuMUYECKHE CBOMCTBA HEMETAIOB. OKHCIMTENbHBIE CBOMCTBA!
B3aMMOJICUCTBUE C METAJUIAMH, BOJOPOAOM, MEHEE DIEKTPOOTPULATEIbHBIMU
HEMETAUIAMH, HEKOTOPBIMU CJIOKHBIMHM BeEIleCTBaMH. BoccTaHOBUTEIBHBIE
CBOMCTBa HEMETAVIOB B pEaKIUsAX C (TOPOM, KHUCIOPOJIOM, CIOXKHBIMU
BEIIIECTBAMU-OKUCIUTESIMU (A30THOM U CEPHOM KUCJIOTaMH U JIp.).

HMemoncTpanuu.  Komnexkuust — «Knaccudukanus — HeopraHM4ecKux
BEIIECTB» M oOpasibl npencraBurenei kinaccoB. Komekius «Knaccudukarms
OpraHUYEeCKUX BEIHIECTB» W 00pasibl MpeacTaBUTeNe kiaccoB. Mojaenu
KPUCTAINIMYECKUX PEMIETOK MeTauioB. KoJulekuuss METauioB C pa3HbIMU
¢dusznueckumMu cBoiicTBaMu. B3auMopeiicTBue UTHs, HATPUs, MarHus U *Keje3a ¢
KHUCIIOPOJIOM; WICJIOYHBIX METaJUIOB C BOJOW, CIHpTaMu, (EHOJIOM; ILHMHKA C
pacTBOpaMH COJISTHOM M CEPHOM KHCIJIOT; HATPUSA C CEPOM; AIFOMUHHS C MOJOM,;
JKeJe3a ¢ paCTBOPOM MEIHOI'O KyIopoca; aIFOMUHUS C paCTBOPOM €/IKOTO HaTpa.
Oxcunpl U THAPOKCUABI XpoMa. Koppo3usi MeTanioB B 3aBUCUMOCTH OT YCIIOBUH.
3amura METauioB OT KOPPO3UH: 00pa3libl «HEPKABEEK», 3AIIUTHBIX TOKPBITUH.
Komnekumst pya. Onekrponn3 pacTBOpPOB cojieid. Moaenu KpUCTALUTMYECKHUX
pemeTok uojaa, anMasa, rpadurta. Asorpornus (ocdopa, cepwl, KHCIOPOIA.
B3auMozpeiicTBue Bogopoaa ¢ KMUCIOPOJIOM; CYpPbMbI C XJIOPOM; HATPHUS C UOJIOM;
XJIopa C pacTBOPOM OpoMHIa Kallisg;, XJIOPHOM M CEpOBOJOPOJHON BOIBI;
oOeciBeyrBaHre OPOMHOM BOJIbI ITHIIEHOM WUJIU alleTUIICHOM.

JlaGopaTopHble onbITHI (IeMOHCTPauus BuaeopuiaIbmMa). O3HaKOMIICHHE
c oOpa3uamMu  TOpeacTaBUTENIed  KJIACCOB  HEOPTaHWYECKUX  BEILECTB.
O3HakoMieHHE ¢ oOpa3laMu MpeACTaBUTENEH KIacCOB OPraHMYECKUX BEIIECTB.
O3HaKOMIIEHHE C KOJUIEKLIUEN PYI.

[Tonyyenne u cBoucTBa Kuciopona. llomydeHue m CBOWMCTBA BOAOPOAA.
ITonydeHue mIacTUYECKON cepbl, XMMUYECKHE CBOMCTBA cepbl. B3anmonenicTeue
METaJIOB C PacTBOpaMH KUCIOT U cojied. CBoiicTBa yriisi: afcOpOIMOHHBIE,
BOCCTAaHOBUTENbHbIE. B3auMojeicTBUE IIMHKA WJIM QJIIOMUHUS C PAacTBOpaMu
KUCIOT u 1enoded. OkpaliMBaHuE IUIAMEHM KAaTHOHAMU UIEJTOYHBIX U
IEJIOYHO3EMENbHBIX METAILIOB.



1.11. OcHOBHBIE KJIACCHI HCOPTAHUYECKHUX M OPTrAaHUYEeCKHUX COeIHHEHN I

Boxopoanbie coeauHeHusi HeMmerTa/uioB. IlomydyeHue ammuaka wu
XJIOPOBOAOPOJA CUHTE30M U KOCBEHHO. Duznueckue cBoilcTBa. OTHOLICHUE K
BOJIE: KUCJIOTHO-OCHOBHBIE CBOMCTBA.

Oxcuabl U aHTUAPUABI KapOOHOBBIX KUCJI0T. Heconeobpasyromue u
cosieoOpasyromue okcuabl. KucnoTHeie OKcuabl, WX cBoMcTBa. OCHOBHBIE
OKCH/JIbI, UX CBOKCTBA. AM(OTEpHBIE OKCHJIBI, NX CBOMCTBA. 3aBUCUMOCTH CBOWCTB
OKCHJIOB METAJJIOB OT CTEMEHU OKUCJIEHUSL. AHTUIPHUILI KAPOOHOBBIX KUCIIOT KaK
AHAJIOTH KUCJIOTHBIX OKCHJIOB.

Kucaorsl oprannvyeckue U Heopranudeckue. KucioTel B CBETE TEOpUH
ANEKTPOIUTUIECKON Tucconrauu. KucinoTel B CBETE NPOTOIUTHYECKON TEOPHUHU.
Knaccudukanus opraHudecKux W HeOpraHWdeckux Kuciaor. OOmme cBOHCTBa
KHCJIOT: B3aUMOJEHCTBHE OPTaHUYECKUX U HEOPTAaHUYECKUX KUCIIOT C METAJIJIAMU,
OCHOBHBIMU W aM(OTEpPHBIMU OKCHUJAMU U THUIPOKCUIAMHU, C COJISIMH,
oOpa3oBaHHE CIIOXKHBIX 3QUpoB. OCOOEHHOCTH CBOWCTB KOHILIEHTPUPOBAHHOM
CEpHOM Y A30THOM KHUCJIIOT.

OcHoBaHUsI OpraHuveckue M HeopraHm4veckme. OCHOBaHUSI B CBETE
TEOPUU  BJEKTPOIUTHUYECKOW  aucconuanud.  OCHOBaHHS B CBETE
npoToJauThueckoil Teopun. Kiaccudukanus opraHM4eCKUX U HEOPTaHUYECKUX
OCHOBaHHWW. XMMHYECKHE CBOMCTBA ILIEIOYEW W HEPACTBOPUMBIX OCHOBAHHM.
CBoiicTBa 0€CKUCIOPOIHBIX OCHOBAHMI: aMMHaKa U aMUHOB. B3auMHoOe BIIUSIHUE
aTOMOB B MOJIEKYJIC aHWJINHA.

AM@oTepHbIe OpPraHuvYecKMe M HeEOpPraHu4vecKkue COeJIMHEHUA.
AM@oTepHblE OCHOBaHHA B CBETE MPOTOIUTHYECKOW Teopuu. AMEPOTEPHOCTH
OKCHJIOB Y THAPOKCUAOB MEPEXOAHBIX METAIJIOB: B3aUMOJEHUCTBHUE C KUCIOTAMHU
Y LIEJI0YaMH.

Coau. Knaccudukamnuss m xumMudeckue cBorcTBa cojeil. OcoOeHHOCTH
CBOWCTB COJIEW OPraHUYECKUX U HEOPTaHUYECKUX KUCIIOT.

I'enernyeckass CBfI3b  MEXKAY  KJIACCAMM  OPraHUYECKHX H
HEOPraHUuYeCKMX coeMHeHu. [IoHATHE O FEeHETUYECKOM CBA3U U TEHETUUECKUX
pA1ax B HEOPTAaHUYECKON U OPTraHUYECKON XUMUU. ['eHeTnYecKue psipl MeTauia
(Ha mpuUMepe KalbIUsl M Kelie3a), HeMeTallia (Cepbl U KPEeMHUs), MEPEXOTHOTO
snemMeHTa (MHKa). ['eHeTnyeckue psiibl U TeHETHUYECKas CBS3b B OPraHUYECKOM
XuMUU. EqMHCTBO MHpa BEIIECTB.

JMemoncrpanmun. KoUIeKIIUM KHUCIOTHBIX, OCHOBHBIX M aM(OTEpPHBIX
OKCHJOB, JIEMOHCTpalMsi MX CBOMCTB. B3amMoaelcTBHE KOHUEHTPHUPOBAHHBIX
A30THOM U CEPHOM KHUCIIOT, a TaK)Ke pa30aBICHHOW a30THOM KHUCJIOTHI C MEJbIO.
Peakuus «cepeOpsiHOrO 3epkajay» JJjis MypaBbUHOW KHCJIOTHI. B3aumopeiicTBue
pacTBOpa T'MAPOKCHUIA HATPHUS C KMCIOTHBIMU okcuaamu (okcuaoM dochopa(V)),
aM(pOTEepHBIMU THIPOKCUAAMU (THAPOKCUIOM IIUHKA). B3aumoaeiicTBue aMmmuaka
C XJIOPOBOJIOPOJOM M BOAON. AHAJIOTHYHO JUIsI MeTUJIaMuHa. B3aumojencTBue
AMUHOKHCJIOT C KUCIO0TaMu U 1ienodyamu. OCyIecTBICHUE IEPEXOJIOB:

Ca —> CaO > Cag(PO4)2 —> Ca(OH)2

P— P205 —> H3PO4



Cu — CuO —» CuSO4 — Cu(OH); —» CuO — Cu
CszOH —> C2H4 —> C2H4BI’2

JlabopaTtopHblie onbITHI (AeMOHcTpauus Buaeopuiabma). [lonyyenue u
CBOMCTBa yriekucioro rasza. CBOWCTBa COJISIHOM, cepHOM (pa30aBlieHHOW) U
YKCYCHOM KucoT. B3anMopeicTBrue Tuapokcuaa HaTpusl ¢ colsiMu (Cynbdarom
Menu(ll) u xmopuaom ammonust). Paznoxxenune ruapokcuaa meau. [lonydenue u
am(poTepHBIC CBOWCTBA THApPOKcHIA amtoMuHUs. [lomydeHue KecTKoW BOIBI U
M3y4YECHUE €€ CBOMCTB. Y CTPAHEHHUE BPEMEHHOM U MOCTOSIHHOM KECTKOCTH.

1.12. Xumus 3J1eMeHTOB
S-DJIEMEHTHI.

Bopopoa. /IBoWCTBEHHOE mMOJIOKEHHE Bojopoda B Ilepuoamueckou
cucreme. M3ortombl  Bopopoma. Tsbkemas Bojga.  OKHCIHUTENBHBIE U
BOCCTAaHOBUTEJIBHBIE CBOWCTBA BOJOPOJA, €r0 MOJYYCHUE U NpUMeHeHue. Pomip
BOJIOPOJia B )KUBOM U HEKUBOM MPUPOJIE.

Boga. Ponp Boabl Kak  cpemooOpasylomiero  BElIeCTBa  KJIETKH.
DKOJOTUYECKHUE aCTIEKThI BOJONOJIb30BAHUA.

uiemenThl |A-rpymnbl. llenounsie Metamibl. OOmas xapakTepuCTHKA
HIEJTIOYHBIX METAJUIOB HAa OCHOBaHWM ToNOkeHUs B llepmogmueckoint cucreme
anemeHToB [I.1. MenneneeBa u crpoenust aromoB. [lonyuenue, gpuznueckue u
XMMHUYECKUE CBOMCTBA IIEJOYHBIX METAIUIOB. KaTHOHBI MIETOYHBIX METAJIIIOB KaK
BaXHEHIIas XUMUYecKas (opMa HUX CYIIECTBOBAHMS, PETYJATUBHAs POJb
KaTUOHOB KaJlhsl M HaTpusl B KUBOM KileTKe. [IpuponHbie coequHeHus: HATpUs U
KaJIUs, UX 3HAYCHHUE.

DuiemeHThl |IA-rpynnbl. OOmias xapakTepUCTHKA IEI0YHO3EMENbHBIX
METAJUIOB M MarHus Ha OCHOBaHUU MOJoOXeHus B llepuommueckon cucreme
anemeHToB .M. MenneneeBa u crtpoeHuss aromoB. Kanpuuii, ero nosjaydeHue,
bu3UYeCKre W XUMHUYECKHE CBOMCTBA. BaxkHelIne cOeAMHEHUS KalbIlUs, WX
3Ha4YeHUe U puMeHeHue. Kanbuuii B mpupoie, ero Ouojgorudeckas poib.

p-DJIEMEHTHI.

AJiroMuMHNHA. XapaKkTEpUCTHKA ATIOMHHHUS HAa OCHOBAHUU IOJIOKEHHS B
Ilepnonmueckoir cucreme sneMeHtoB J[.M.MenneneeBa um CTpoeHUs aroma.
[Tonyuenue, ¢u3nyeckue W XUMHUYECKHE CBOMCTBa adtoMUHUS. Baxueiiue
COCIMHECHUS AJIFOMHUHUSA, UX CBOWCTBA, 3HAYUEHHE W NpuMeHeHue. l[IpupoaHeie
COCIMHEHUS AIIFOMUHUSL.

Yraepon u kpemuuii. OOmas XapakTEepUCTHKAa HAa OCHOBAHUHM WX
nojioxxenud B Ilepuoanueckon cucreme .M. MenaeneeBa u cTpoeHus aroma.
[IpocTrie BemecTBa, 0Opa30BaHHBIE ATUMU deMeHTaMU. OKCUABI U TUIPOKCHUIBI
yIjiepoa M KpeMmHUs. BakHEHIIHWe COJIM YrOJbHOW M KPEMHUEBOM KHUCIOT.
CunnkaTtHasi IpOMBIIIIIEHHOCTb.

Iagorennl. OOmas xapakTepUCTHKa TaJOTeHOB HAa OCHOBAHUU WX
nosioxkenus B [lepuognueckon cucreme snemeHToB . M.MenneneeBa u ctpoeHus
aTOMOB. ['ajJloreHbl — MPOCTHIE BEIIECTBA: CTPOCHHE MOJEKYJ, XHUMHUYECKHE
CBOMCTBA, TOJIYyYCHUE U NMPUMEHEHUE. BaKHENIINE COEAUHEHUS TallOTCHOB, UX




CBONCTBA, 3HAaYeHUE U IpUMEHEHME. [ 'anorensl B mpupoae. buonornyeckas poib
raJIOr€HOB.

Xaabkorenbl. OOmas XapakTepUCTUKA XaJIbKOT€HOB HAa OCHOBAaHUU MX
nonoxxenus B [lepunoanueckoit cucreme anemenToB [[.M. Menaeneesa u crpoenus
aToMOB. XaJIbKOTE€HbI — MPOCThIe BemiecTBa. Asuiorponus. CTpoeHHE MOJIEKYJ
QJIOTPONHBIX MoaupuKauuid M uX cBoicTBa. llodydeHune U mHpUMEHEHHE
KHCJIOPOJIa M cepbl. XaIbKOTEHBI B IPUPOJIE, UX OMOJIOTHYECKAs! pOJIb.

dueMmeHTbl VA-rpynmbl. OOmasi XapakTepUCTHKA 3JEMEHTOB 3TOM
TPyl HA OCHOBAaHUHU UX MOJOXEHUS B llepuoanyeckoil cucteme 3JIEMEHTOB
.. MenneneeBa u crpoeHHss aroMoB. CTpoeHME MOJIEKYJbl a30Ta M
JJIOTPOTHBIX MoupuKanuii pocdopa, ux Gpuznveckre 1 XUMUYECKUE CBOWCTBA.
Bonopoausie coenunenust anemeHToB VA-rpynnsl. Oxcuabl a3ora u docdopa,
COOTBETCTBYIOIIME UM KHUCIOTHL. Coyid 3TUX KHUCIOT. CBOMCTBA KHCIOPOIHBIX
coequHEeHH a3ota u ¢ocdopa, UX 3HAYECHUE U MPUMEHEeHHe. A30T U docdop B
MPUPOJE, X OMOJIOTUYECKAs POJIb.

duemenThl |VA-rpynnbl. OOmas XxapakTepUCTHKa 3JIEMEHTOB 3TOU
IPYIIBl HA OCHOBAHUM WX NOJIOXKEHHs B llepmommyeckoin cuCTEME SJIEMEHTOB
JI.1. MenaeneeBa u CTpOEHHUsI aTOMOB. YTIIEpOa U ero ajuiotponus. CBOWCTBA
JJIOTPOTIHBIX MOJU(UKALUN yriepoja, uX 3HaueHue U npuMeHenne. OKCUIbl U
TUAPOKCHJIBI YIIIEpOJa U KPEMHUS, UX XUMUYECKHE CBOMCTBA. CONM yroiabHOU U
KPEMHHUEBBIX KUCJIOT, UX 3HaU€HHUE U npumeHeHue. [IpuponooOpa3zyromas poiib
yraepoJa AJIsd )KUBOM U KPEMHUS — JJI1 HEKUBOM IPUPOIBI.

d-DiIeMeHTHI.

Ocob6ennoctu crpoeHust atoMoB d-anementoB (IB-VIIIB-rpymm). Menp,
IIUHK, XpOM, X€JIe30, MapraHel] Kak IMpOCTbIe BELIECTBA, UX (UINYECKUE U
XUMUYECKUE CBOMCTBA. HaxoxaeHue 3TuX MeTaioB B IPUPOE, UX MOJYyUYEHUE U
3HayeHue. CoenuHeHHus (-3JIEMEHTOB C PA3JIMYHBIMH CTENICHSIMH OKHCJICHUS.
XapakTep OKCHIO0B U THJIPOKCUAOB 3TUX JIEMEHTOB B 3aBUCUMOCTH OT CTENEHU
OKHUCJIEHUS] MEeTalIa.

HMemoncTpanuu. Koiekiuy  OpOCTBIX  BEIIECTB,  0Opa30BaHHBIX
AJIEMEHTAMHM PA3JMYHBIX DJEKTPOHHBIX CeMEWCTB. KoJekuuum MuHEpanoB U
ropasix nopoA. IlomydeHne annoTponHbIX MOIM(MUKALMKA KHUCIOPOJA, CEpPHI,
dochopa. XumMuueckwe CBOWCTBa BOJOPOJA, KHUCIOponaa, cepbl, docdopa,
raJOreHOB, yIiIiepoza.

Oxcuupl cepsl, a30Ta, yriiepoja, *ejae3a, Mapraiia, MeIy ¢ pa3Iu4HbIMU
CTEIEHSIMU OKUCIIEHMs], UX CBOMCTBA.

I'mapokcuasl cepsl, XpoMa, Maprasiia, XKene3a, MEAu, aJlOMUHUA U [IMHKA,
UX TIOJIyYEHNE U XUMUYECKHE CBOWCTBA.

JlabopaTopHbie omnbIThl (AeMOHCTpauus Buaeopuiabma). l3yueHue
CBOWCTB IPOCTHIX BELIECTB U COCIUHEHUM S-2JIEMEHTOB.

N3yyeHune CBOKMCTB MPOCTHIX BEIIECTB U COEAUHEHUHN p-3JIEMEHTOB.

V3ydeHne CBOMCTB MPOCTHIX BEUISCTB M COCAMHEHUH (-327IeMEHTOB.

1.13. XuMus B KU3HHU 001I€CTBA



X¥MUA ¥ IPOU3BOACTBO. XMMUYECKAs MPOMBILIIIEHHOCTh U XUMHUYECKUE
TexHonoruu. CeIpbe i1 XMMUYECKOW MPOMBIIUICHHOCTH. Boja B Xxumudeckon
MPOMBIIUICHHOCTH. JHEPrusi Il XUMHUYECKOro Mpou3BojacTBa. HayuHble
MPUHIKIBI XUMUYECKOTO MPOU3BOJICTBA. 3al[UTa OKPY>KAIOIIEH Cpelibl U OXpaHa
TpyAa TpPU XUMHUYECKOM TMpPOU3BOACTBE. (OCHOBHBIE CTaJUU XHUMHUYECKOTO
npou3BojicTBa. CpaBHEHUE TPOU3BOJCTBA AMMHUAKA U METAHOJA.

XuMHA B CeJIbCKOM XO035IiCTBe. XUMHU3aLUA CEIBCKOTO XO35MCTBA U €€
HarpaBlieHUs. PacTeHWss W 10YBa, IOYBCHHBIM MOTJIOMIAOIINNA KOMIUIEKC.
YnoOpenust 1 ux kinaccuduxanus. XUMUYECKUE CPEICTBA 3alIUThl PACTCHUM.
OTtpuiiaTenbHble TOCIEACTBUS MPUMEHEHUS TECTULMIOB W Oophba C HUMHU.
XHUMU3aLUs KUBOTHOBOJICTBA.

XuMusi U IKOJOrusi. XUMHUUYECKOE 3arps3HEHUE OKPYKAOUIEH CpEJIbl.
Oxpana tuapocdepbl OT XUMHYECKOTo 3arpsi3HeHus. OxXpaHa TOYBBI OT
XUMHUYECKOTO 3arpsisHeHus. OxpaHa atMoc(hepbl OT XUMHUYECKOTO 3arpsi3HEHUS.
Oxpana (iopsl U payHbl OT XMMUYECKOTO 3arps3HeHUs. BUOTEXHOI0THSI M TeHHAs
WHXXEHEpHS.

Xumus 4 MOBCEeIHEBHAA *KU3Hb YesioBeka. /lomamHss antexka. Moromue
u yucTsmme cpeacrsa. CpencrBa 00pbObI ¢ OBITOBBIMH HaceKOMbIMU. CpeacTBa
JIMYHOM TUTUEHBI U KOCMETUKU. XUMUS 1 TUIa. MapKUpOBKa YyITaKOBKA MHUIIEBBIX
Y TUTHEHUYECKHUX MPOAYKTOB U YMEHHUE UX YUTATh. DKOJIOTHUS KWIHUIIA. XUMUA U
TEHETUKA YEJIOBEKa.

JemoHcTpanuu. MoJenu NpPOU3BOJACTBA CEPHOM KHUCIOTHI M aMMHAaKa.
Komneknusa ynobpenuii u nectunuioB. OOpasubl cpefCTB OBITOBOM XMUMHH U
JIEKapCTBEHHBIX IIpenapaToB.

JlaGopaTopHblie onbITHI (IeMOHCTpanus Buaeopuiabma). O3HaKOMIICHUE
C KoJJIeKIMen yaoOpeHnuit u nectunaoB. O3HakomiieHne ¢ o0pa3lamMu CpeacTB
OBITOBOI XMMUHU U JICKAPCTBEHHBIX MIPENapaToB.

1. OPTAHUYECKASA XUMUSA

1.1. Ilpeamet opranuyeckoii xumuu. Teopusi CTpoeHUsI OPraHNYECKHUX
COeIMHECHUH

IIpeamer opranuyeckoii xumuu. [TousiTHe 06 OpraHUYECKOM BEIIECTBE U
OpPraHnYecKon XxuMuu. Kpatkuii Ouepk UCTOPUHU Pa3BUTHSL OPraHUUECKONU XUMUHU.
Buranusm u ero kpymenue. OcoOEHHOCTH CTPOEHUS] OPraHUYECKUX COCTUHEHH.
Kpyrosopor yriepoaa B mpupoze.

Teopust crpoeHusi opranumyeckux coeauHenu A.M. byrtiaeposa.
[Ipenmoceuikn co3maHusi Teopurd CTpoeHUs. OCHOBHBIE ITOJIOKEHHS TEOPUHU
ctpoenusi A.M.bytiepoBa. XUMHUYECKOE CTPOCHUE M CBOMCTBA OPraHUYECKUX
BemecTB. [lonstue 06 nzomepun. CriocoObl OTOOPAKEHUSI CTPOEHUSI MOJIEKYJIbI
(bopmynbl, monenu). 3Hauenwe Teopun A.M. bBytiepoBa s pa3BUTHS
OPTraHUYECKON XMMHUHU U XUMHUYECKUX MPOTHO30B.



Crtpoenne aTtoma yriepona. IJIEKTPOHHOE O0JaKo W OpOuTalb, S- W p-
opOuTanu. DIEKTPOHHBIE U ANEKTPOHHO-Tpadrueckre GopMyIibl aToMa yriepoia
B OCHOBHOM M BO30YKJICHHOM COCTOSIHUSIX. KOBalleHTHAsi XMMUYECKasi CBA3b U €€
KJaccuduKaius 1no cnocody nepekpuiBanus opouraneit (o- u n-csizu). [lousarue
rubpuauzanuu. Pasnuyneie TUIIBI THOpUAN3aUU U (opMa aTOMHBIX OpOuUTaiei,
B3aMMHOE OTTAJKMBAaHUE THOPUIHBIX OpOUTAe M UX PACIOJOXKEHHE B
IPOCTPAHCTBE B COOTBETCTBMM C MHHHUMYMOM HHEpruu. ['eoMeTpusi MoJieKys
BEIIECTB, OOpA30BaHHBIX AaTOMaMU VriepoJa B Pa3IUYHBIX COCTOSHUSIX
TUOpUIU3ALIIH.

Knaccupukanust  opranmyeckux  coegquHenmi.  Kmaccudukarmys
OpraHUYECKUX BEIIECTB B 3aBUCUMOCTH OT CTpOEeHUs yriepoaHoi uenu. [lonstue
dbyHKIIMOHAMBHONM Tpynmbl. Kiaccudukanus opraHWYeCcKUX BEMIECTB 10 THUITY
(GYHKIIMOHATBHOU TPYIITIHI.

OCHOBBI HOMEHKJIATYPbl OPraHHYeCKHX BellecTB. TpHUBHAIIbHbBIC
Ha3BaHUs. PalimoHanbHas HOMEHKIATypa KaK NpeAlIeCTBEHHUIIA HOMEHKIIATYPbI
IUPAC. Howmenknarypa IUPAC: mnpunnunel oOpa3oBaHus  Ha3BaHWUIA,
CTapIIMHCTBO (PYHKIIMOHAJIBHBIX TPYNI, UX 0003HaueHHe B Mpeduxkcax u
cypdukcax Ha3BaHUN OPraHUYECKUX BEIIECTB.

Tunbl XMMHUYECKUX CBAA3EH B OPraHMYeCKUX COeITMHEHUSIX U COCO0bI UX
pa3pbiBa. Kiaccudukaiiusi KOBAJICHTHBIX CBSI3eH MO 3JIEKTPOOTPHUIATEIBHOCTU
CBSI3aHHBIX aTOMOB, CIIOCOOY MEpPEKphIBaHUS OpOUTaNIel, KPaTHOCTH, MEXaHU3MY
oOpazoBaHus. CBs3b MPUPOJIBI XUMUUYECKON CBSI3U C TUIIOM KPHUCTAIMYECKOMN
pELIETKH BEIIECTBA U €T0 (PU3NUECKUMH CBOMCTBAMHU. Pa3pblB XUMHUUECKOU CBSI3H,
Kak mpoliecc, 00paTHbIi ee 00pa3zoBaHui0. ['OMOIUTUUECKUI U TETEPOIUTUYECKUIN
pa3pbIBbl CBSI3E€H, UX COMOCTABICHHWE C OOMEHHBIM W JOHOPHO-aKIENTOPHBIM
MEXaHM3MaMH  HUX  00pa30oBaHWUS. [lonsatue  cBOOOMHOrO  pajuKana,
HYKJICO(PMIBHON U ANIEKTPOPUILHON YaCTHIIBI.

Knaccuduxkanus peakuuii B opranndeckod xumuu. [lonsarue o tunax u
MEXaHU3Max peakuuid B opraHudeckod xumuu. CyOCTpar # peareHr.
Knaccudukanus peakumii 1m0 HM3MEHEHMIO B  CTPYKType cyOcTpara
(mpucoenuHeHue, OTIICIUICHUE, 3aMEIeHUe, W30MepHU3aIlis) U THIy peareHTa
(pamukanbHble, HYKICOpUIbHBIC, dIEKTpoduiIbHbIe). Peakiuu mpucoeauHeHUs
(An, Ag), amumunupoBanus (E), 3amemenust (Sr, Sn, Sg), HM30MepHu3alMH.
Pa3zHoBHIHOCTH peakIuil KaXJIO0ro THUIA: TUAPUPOBAHUE M JIETUIPUPOBAHUE,
raJJoreHUpOBaHWE W JICTAJIOTCHUPOBAHUE, THUApATallus W Jeruaparaius,
TUAPOrajJOTeHUPOBAHUE W JIETUAPOrajJOreHUPOBAHUE, TOJUMEPHU3ALUST U
MOJIMKOH/ICHCAIIUS, neperpynmnupoBKa. Ocobennoctu OKHUCITUTENBHO-
BOCCTAHOBUTEIBHBIX PEAKIIUN B OPraHUIECKON XUMHUH.

CoBpeMeHHBbIE  TpeICTABJIEHMST O  XMMHUYECKOM  CTPOEHUM
opraHn4veckmnx BemecTB. OCHOBHbIC HANpPaBJIEHUS PAa3BUTHUS TEOPUU CTPOCHUS
A.M. bytnepoBa. M3oMepusi opraHM4eCcKUX BEIIECTB U €€ BHUabl. CTpyKTypHas
M30MEPUS: MEXKKIIACCOBasl, YIJIEPOJHOIO CKEJEeTa, MOJ0KEHUsI KPaTHOM CBSI3U U
dbyHKIIMOHAMBHOM Tpymmbl. [IpocTpaHCTBEHHAs] M30MEpHs: TEOMETpUYECKas U
ontuyeckas. [loHaTHe acMMMETpPUYECKOro IIeHTpa. buonornueckoe 3HaUYeHUE
ONTUYECKOW M30Mepuu. BzauMHoe BIMsIHUE aTOMOB B MOJIEKYJIaX OPTaHHUYECKUX



BELIECTB. DJIEKTPOHHBIE 3PPEKTh aTOMOB W ATOMHBIX T'PYMI B OPraHUYECKUX
MoJiekynax. MHIyKInOHHBIN 3(PQEKT, MON0KUTETbHBIA U OTPULIATEIbHBIN, €T0
ocobennocT. Me3omepHsIit 3G hekT (3hPeKT conpskeHus ), ero 0COOSHHOCTH.

HMemoncTpauuu. KoJulekuuyn OpraHMYecKUX BEIIECTB (B TOM YHCIE
JIEKapCTBEHHBIX IMpENapaToB, KpacuTesiei), MarepuasioB (NMPUPOAHBIX U
CUHTETUYECKUX KaydyyKOB, MJIACTMACC W BOJIOKOH) M H3JEIUNA U3 HUX (HUTH,
TKAaHH, OT/ICJIOYHbIC MAaTEPHAIIbI).

Mogaenu monexyn CHa, CoHa, CoH, CeHs, CH3OH — mapoctepxkHeBbie 1
oObeMHbIe. Moenu OTTaJKUBaHUS TUOPUIHBIX oOpOUTaied € MOMOIIbIO
BO3JIYLIHBIX IIAPOB.

B3anmopeiicTBue HaTpusi C 3TAHOJIOM M OTCYTCTBHE B3aWMOJICUCTBUSA C
JTUATUIIOBBIM 3(PUPOM.

OneIThl, TOATBEPXKIAOIMNE HaMWuue (PYHKIUOHATBHBIX TPYIIT Y
COEJIMHEHUH Pa3JIMYHBIX KJIACCOB.

JlaGopaTopHble onbIThI (1eMOHCTpauus Buaeoguiabma). Mzrorosienue
MOJICJIE MOJEKYJ — MNPEACTABUTEICH pAa3JUYHBIX KJIACCOB OPraHUYECKHUX
COECIMHEHU.

1.2. IIpenesibHbBIE YIJIEBOAOPO/IbI

T'omosiornyeckuii psaa  ankanoB. Ilonarue o0 yriaeBogoponax.
OcoOEHHOCTH  CTpOEHHUSI  TpPENCIbHBIX  YIJIEBOJOPOAOB.  AJIKAHBI  Kak
PEACTABUTEIIN IPEACIIbHBIX YIIIEBOAOPOAOB. DIEKTPOHHOE U IPOCTPAHCTBEHHOE
CTPOCHHE MOJIEKYJIBI METaHa M JAPYIMX AJKaHOB. [ OMOJOTMYECKHMU pAd U
n3omepusi napaduHoB. HopmallbHOE M pa3BETBICHHOE CTPOECHHUE YIJIEPOAHOU
nenu. HomeHknatypa ankaHOB M aJKWIBHBIX 3amecTutencd. Pdusndeckue
CBOMCTBA AJIKAHOB. AJIKaHbI B IPUPOJIE.

XuMHYEeCKHE CBOMCTBA ajJKaHOB. Peakiuym Sg-THIA: rajoreHUpPOBAHHE
(padotst H.H. CemenoBa), nutpoBanue no KonoBanoBy. MexaHu3m peakiiuu
XJIOPUPOBAHUS aJNKAHOB. Peakiuu neruipupoBaHus, TOPEHUsI, KAaTAIITUTHYECKOTO
OKHCJIEHUS aJIKaHOB. KpEKMHT allkaHOB, pa3JIMYHbIE BUAbI KPEKUHT A, IPUMEHEHUE
B IIPOMBILUICHHOCTH. [IMpOIN3 1 KOHBEPCUS METaHa, U30MEPU3ALINS AJIKAHOB.

IIpumeHenne u cnocoObl MOJy4YeHHs ajJKaHoOB. O0iacTu NMpUMEHEHUs
ankaHoB. [IpombllIeHHBIE CHOCOOBI MOJYYEHHUs aJKaHOB: TMOJIYYEHUE U3
MPUPOJHBIX HCTOYHHKOB, KPEKUHT MapauHOB, MOJYyYEHHUE CHUHTETUUYECKOTO
OeH3uHa, ra3udukaius yrisi, THAPUPOBaHUE alkeHOB. JlabopaTopHbie CrIOCOOBI
MOJIYYEeHHS aJIKaHOB: cMHTE3 Biopiia, qekapOoKcuiInmpoBanue, rTupoan3 Kapouia
AJFOMUHMUSL.

[ukiaoankanbl. ['OMOJIOTUYECKUN psii 1 HOMEHKJIATYpa LUKIIOAIKAHOB,
ux oo6mas popmyna. [lonstre o HanpspkeHUU MUKIa. M30Mepus UKIOAIKAHOB:
MEXKKJIACCOBas, YIJIEPOAHOr0 CKejera, reomerpudeckas. [lomydyenue wu
dbu3uYecKre CBONCTBA IMKIIOATKAHOB. XUMHUUYECKHE CBOMCTBA IUKJIOAJIKAHOB.
Cneunduka CBOWCTB IMKIOAIKAHOB C MalbIM pa3MepoM IuKia. Peaknuun
IPUCOEANHEHNS U PAIUKAIBHOTO 3aMENIEHUS.

JdemoHcTpanuu. Mozaenu MoJIeKyJl METaHa, IPYTUX aJIKaHOB, Pa3JIMYHBIX
koH(popmaruii nukinorekcana. PactBopenue nmapaduna B OCH3MHE U WCTIAPECHUE



pacTBopuTenss M3 cMmecu. [lnaBneHue mapapuHa M €ro OTHOLIEHUE K BOAE
(pacTBOpPUMOCTb, IJIOTHOCTh, CMauuBaHue). Pa3nenenne cMmecu OeH3MH—BOJA C
IOMOIIIBIO JIEJTUTENIbHON BOPOHKHU. ['opeHne meTtaHa, mponaH-OyTaHOBON CMeECH,
napaduHa B yCIOBHAX M30bITKA U HEJOCTATKa KUCI0poaa. B3pbIB cMecu MeTaHa ¢
BO3IyXOM U XJIOpOM. BoccTaHOBIEHHE OKCHIOB TSKEIBIX METAIIOB MapaduHOM.
OTHoOIlIEHHE LIUKJIOTeKCcaHa K OpOMHOM BOJIE M pacTBOPY IE€pMaHraHaTa Kajusl.

JlabopatopHble OIIBITHI (nemoHcTpauus BUIeO0PUILMA).
N3roroBienne monened MOJIEKYJl alKaHOB M TaJOT€HAIKaHOB. M3rorosiieHue
napauHUpPOBaHHON OyMaru, UCHBITAHUE €€ CBOMCTB: OTHOLIEHHE K BOJE U
xupaM. OOHapyKEHHE BOJIbl, CaKH, YIJIEKUCIOrO ra3a B MPOJIYKTaX TOPEHUs
cBeud. (O3HaKOMJIEHME CO CBOMCTBAMM TBEPAbIX Napa(UHOB: ILIABIECHUE,
PacTBOPUMOCTH B BOJIE ¥ OPTAHMYECKUX PACTBOPUTENSX, XUMAYECKASI UHEPTHOCTH
(oTcyTcTBHME B3aMMOACHCTBUS ¢ OpOMHOW BOJOHM, pacTBOpaMU I[E€pMaHraHaTa
KaJIis, TUAPOKCHIA HATPHSI U CEPHOM KUCIOTHI).

1.3. OTU/IeHOBBIE U THEHOBbIE YIJIEBOI0OPOAbI

I'omoJiornyeckuii psa AJKEHOB. ODJIEKTPOHHOE W IMPOCTPAHCTBEHHOE
CTpPOEHHE MOJIEKYJbl ATWJIEHAa W aikeHoB. [‘omonorumyeckuii psig u oOmias
dopmyna ankeHoB. M3oMepusi >TUICHOBBIX YTIJIEBOJOPOJIOB: MEKKIACCOBAS,
VIJIEPOJHOTO  CKEJEeTa, IIOJOXKEHUsI KPaTHOW  CBSA3HM, TI'€OMETpUYECKAs.
OcoOEHHOCTH  HOMEHKJIATyphl  ATHJICHOBBIX  YTJIEBOJOPOJOB,  Ha3BaHUs
BAKHEUIINUX pagnuKanoB. Pu3nueckue CBOMCTBA AJIKEHOB.

XuMHYecKHe CBOMCTBA AJIKEHOB. DIIEKTPODUIBHBIN XapakTep peakiu,
CKJIOHHOCTb K PEAKIHSIM MTPUCOCINHEHUS, OKUCIICHUS, TonuMepu3anuu. [Ipasuio
MapKOBHUKOBA U €ro 3JEKTPOHHOE 0O0OCHOBaHUWE. Peakuuu raaoreHupoBaHUs,
TUAPOrajJOreHUPOBAHMS, TUpaTallui, TUApUpoBaHus. MexaHusM Ag-peakiiuid.
[TonsiTre 0 peakuusax noJumMepusanuu. I 'opeHne ankeHoB. Peakiiny OKUCIeHus B
MSITKUX U KECTKUX ycyoBusax. Peakius Barnepa u ee 3HaueHus 171 OOHApYKEHUS
HENPEAEIbHBIX YTIIEBOAOPOIOB, MOJYYECHHUS TIIMKOJICH.

IIpuMeHeHMe ¥ CIIOCOOBI MOJTyYEHUS AJTKEHOB. Mcronp30BaHne BBICOKON
PEaKIIMOHHON CIIOCOOHOCTH alKeHOB B XUMHUYECKOW TPOMBINIJICHHOCTH.
[Ipumenenue sTuieHa W mponuieHa. [IpoMbllieHHBIE CHOCOOBI TMOTYYEHUS
ankeHoB. Peakiuu neruapupoBaHus W KpEKUHTAa ajikaHoB. JlaGopatopHbie
CIOCOOBI MOTYYEHUS aJTKEHOB.

Aakanunensl. [lonstue u kinaccudukaims TUEHOBBIX YTIEBOAOPOIOB IO
B3aMMHOMY PpACTIOJIOKEHUIO KpAaTHBIX CBs3ed B Mosekyne. OcoOeHHOCTH
3JIEKTPOHHOTO U MPOCTPAHCTBEHHOT'O CTPOEHUSI CONPSIKEHHBIX NUeHOB. [loHsTHE
O T-3JIEKTPOHHOW cucTteMe. HomeHknaTypa JOHEHOBBIX YIJIEBOJOPOIOB.
OC00EHHOCTH XMMHYECKUX CBOWCTB COMPSDKCHHBIX JMEHOB, KAaK CIIEICTBUE UX
AIEKTPOHHOTO cTpoeHus. Peakuuu 1,4-npucoeaunenus. [lonumepusanus 1ueHOB.
Croco0Opl  monyueHus JUEHOBBIX YyriieBojopooB: padotrel C.B. JleGenena,
JETUIPUPOBAHUE AJIKAHOB.

OcHOBHbIC TOHATHA XHMHMH BBICOKOMOJIEKYJSIPHBIX COCAMHEHMHM Ha
IIpUMEPE  NOPOAYKTOB  NOJIMMEPHU3ALMH  AJIKEHOB, AJIKAJUEHOB M  HX
rajoreHNPOU3BOAHBIX. MOHOMED, TTOJIUMED, PEaKIUs NOJIUMEpPU3aLNH, CTEIEHD



IIOJIMMEPU3ALUU, CTPYKTYPHOE 3BEHO. TUIBI IOJMMEPHBIX LENEW: JINHEWHBIE,
pa3BeTBiIeHHbIE, cLuuThie. [IoHsATHE O cTEepeoperysipHbIX nosmMepax. [lonumepsr
TEpMOILIACTUYHBIE W TepMopeakTuBHbIE. lIpeacraBineHne o macTMaccax Hu
anacroMepax. lIomuMITUIEH BBICOKOTO M HHU3KOIO [JABICHUS, €r0 CBOMCTBA U
npuMmenenue. Karanusaroper Lurnepa—Harra. [lonmmnponniien, ero npumeHeHne
u cBoiictBa. [asoreHcozaepkamue mHOIUMEPBL: TE(QIOH, NOJUBUHUIXJIOPHI.
Kayuyku HaTypanbHblil 1 cuHTeTHUeckue. Conoaumepsl (0yTaaueHCTUPOIbHBIN
Kayudyk). Bynkanuzauus kaydyka, pe3uHa U S00HUT.

JdeMoHcTpanuu. Mojenn MOJIEKyJd CTPYKTYPHBIX M IPOCTPAaHCTBEHHBIX
N30MEPOB AIKEHOB U ankaaueHoB. Komteknus «Kaydyk U pe3uHay.

JenonnMepusanus kKaydyka. CrymieHue MIIEYHOTO COKa KaydyKOHOCOB
(MoJt0Uas, 01yBaHYMKOB, (PUKYyCa).

JlaGopaTopHble onbITHI (1eMOHcTpauus Buaeopuiabma). OOHapyxeHHe
HENIPEJEIbHbIX COCIMHEHWH B KepocuHe, ckunupape. O3HaKOMIEHHE C
oOpa3laMu MoNM3TUIIEHA U ModunponuieHa. Pacno3HaBanue oOpa3loB alkaHOB
Y QJIKCHOB.

1.4. AueTujieHOBbI€ YIJI€BOAOPOAbI

I'omoJiornvyecknid psii aJKHHOB. JJEKTPOHHOE WM IPOCTPAHCTBEHHOE
CTPOEHUE alleTHJIEHA U APYTHUX AIKUHOB. ['oMosiorndeckuii psa u oomas popmyina
anknHOB. HoMeHknaTypa  aneTWIIEHOBBIX  yruieBoAOpoAoB.  M3omepus
MEKKJIaCCOBast, YIJIEPOAHOTO CKEJIETA, MOJ0KEHUS KPATHOU CBS3H.

XuMHYecKue CBOMCTBA U MPUMEHEeHHe aTKUHOB. OCOOCHHOCTU peakuui
MIPUCOEIUHEHHS] IO TPOWHOW YIriepoa-yriiepoqHou cszu. Peakmus Kydeposa.
[IpaBmio MapkOBHHKOBAa NPUMEHUTENBHO K aneTwieHaM. [[oaBrmKHOCTH aTomMa
BOJIOpojia (KUCJIOTHBIE CBOMCTBAa aJKWHOB). OKHCIICHHE QJIKHWHOB. Peakius
3enuHcKoro. [I[puMeHeHne aleTuaeHOBBIX YriieBogopo1oB. IToimBrHMIanETaT.

[Hounyyenue ankuHoB. [lonydyeHue aneTuieHa NOUPOJIM30M METAaHA U
KapOUIHBIM METOOM.

JdemoncTpanun. Monenu MOJEKYJbl aleTUJIeHAa W JIPYTUX QJIKUHOB.
[Tonyyenue aneruneHa u3 kapOuja KaJbliMsi, O3HAKOMJIEHUE ¢ (U3HMUECKUMU U
XMMUYECKUMH CBOWMCTBAMHU allETWJICHA: PACTBOPUMOCTH B BOJAE, TOPEHUE,
B3aUMOJICHCTBUE C OpPOMHOM BOJIOM, PACTBOPOM IE€pMaHraHaTa Kajus, COJISIMU
menu(l) u cepedpa.

JlaGopaTopHble onbIThI (IeMOHCcTpanus Buaeoguiabma). Mzrorosienue
MOJENEN MOJIEKYJ AIIKUHOB, UX U30MEPOB.

1.5. ApomaTH4ecKHe yrieBoI0pPoabl

I'omosnoruveckuii psig apeHoB. beH301 Kak IPEACTAaBUTENb APEHOB.
PazBuTue npeacrapienuii o ctpoennu 6eH3o1a. CoBpeMeHHbIE MPEICTaBICHUS 00
AJIEKTPOHHOM M  TPOCTPAHCTBEHHOM CTpoeHuH OeH3oia. (OOpazoBaHue
apoOMaTUYeCKOW T-CHCTeMBbl. ['omonoru O€H305la, MX HOMEHKJIATypa, oOIas
dopmyna. Homenknatypa ais au3aMelieHHBIX TMPOWU3BOIHBIX O€H30y1a: opmo-,
mema-, napa-pacnoiokeHne 3amecturesnei. GU3nyecKkue CBOMCTBA apEHOB.



Xumuyeckue cBoiicTBa apeHoB. [Ipumepsl peakumii 37eKTPOOUIBLHOTO
3aMEIIECHMS: TAJOT€HUPOBAaHUE, ANKWIMpoBaHHWe (Kartanu3aTopel Dpuaens—
Kpadrca), wnutpoBanue, cynbpupoBanue. Peakuuu THUAPUPOBAHUS U
NpPUCOEANHEHUA XJopa K OeH3omy. OCOOEHHOCTH XHUMHUYECKHX CBOWCTB
rOMOJIOTOB OeH30J1a. B3auMHOe BIUsSHUE aTOMOB Ha IIPUMEPE TOMOJIOTOB apEHOB.
OpueHTanus B peakiusx snekrpodunsHoro 3amenieHus. OpuenrtanTtsl | u Il poga.

Ilpumenenne u  moJydyeHue apeHoB. [lpuponHble HCTOYHMKH
apOMaTHYECKUX YTJIEBOJAOPONOB. Apomaru3alus ajkaHOB W LHKJIOAJIKAHOB.
AnxunupoBaHue OeH30a.

HNemoncTpanuu. IllapoctepxHeBbie W 00BEMHBIE MOJIETH MOJEKYI
O0enszona u ero romoisioroB. Pazgenenne cmecu O€H30J—BOJa C TOMOUIBIO
JIENUTENIbHON BOPOHKHU. PacTBopsioimasi crnocoOHOCTh OeH3oia (IKCTpaKIus
OpPraHUYECKUX U HEOPTraHMYECKHUX BEIIECTB OEH30JI0M U3 BOJHOTO pacTBOpa MO/,
KpacuTellei; pacTBOpeHHE B OCH30Jie BEUIECTB, TPYIHOPACTBOPUMBIX B BOJE
(cepsl, 6eH30HOM KUCOTHI). ['operue 6en3ona. OTHolIeHHe OeH301a K OpOMHOM
BOJI, pacTBOPY NepManranara kanus. [loaydenne HUTpoOeH301Ia.

O3HakomiieHME € (U3WYECKMMH  CBOMCTBAMHM  apOMAaTHYECKHUX
YIIEBOIOPOAOB C MCIOIb30BaHUEM pacTBopuTenst «ConapBeHT». M3roToBneHune u
UCIIOJIb30BaHUE MPOCTENUIIET0 Mpudopa sl XpoMaTorpauu.

[Tomyuenue OeH307a J1E€KapOOKCHIMPOBAHUEM OEH30MHOM  KHCIIOTHI.
[lonyueHnue u pacciioeHue 3MyJiabcuM OeH30ja ¢ Boaod. OTHoueHus: OeH3o0ia K
OpOMHOI BOJI€ U pacTBOPY IIEpMaHIraHaTa Kajusl.

1.6. [IpupoaHble HCTOYHUKH YIJIEBOAOPO/10B

He¢rs. Haxoxzaenue B npupoje, coctaB U GU3HMUECKUE CBOWCTBA HEPTH.
TomnuBHO-?HEepreTuyeckoe 3HaueHue HedTu. [IpombinuieHHas nepepaboTka
Heptu. Pextudukanus HedTH, OCHOBHBIE (paKIUU €€ pas3delieHus, Hux
ucrnoyib3oBanue. Btopuunas mnepepaborka HedTenmpoaykToB. PexTudukarms
MasyTa TMpU yMEHBIIEHHOM aaBieHuu. KpekuHr HedrenpoaykroB. Paznuunbie
BUJIBI KpekuHTa, padoTsl B.I'. lllyxoBa. M3oMepu3zaius ajqkaHoB. AJIKIIMPOBAHNE
HEMpeneNbHbIX yraeBoAoponoB. Pudopmunr nedrenpoaykroB. KauecTBo
aBTOMOOUIILHOTO TOMIMBa. OKTaHOBOE YHUCIIO.

Ipupoanblii u nonyrHbid HedTaHOM ra3. CpaBHeHue cocTaBa
MPUPOJHOTO ¥ MOMYTHOIO Ta30B, NX MPAKTUYECKOE UCITOIb30BAHHUE.

Kamennbiil yrosib. OCHOBHBIE HaIlpaBJICHUS UCHOJIb30BAHUSI KAMEHHOIO
yriisi. KokcoBaHME KaMEHHOrO Yrild, BaXXHEWIIME MPOAYKTHI 3TOr0 Mpolecca:
KOKC, KAMEHHOYTOJIbHAsA CMOJa, HaJcMoJibHag Boja. COeIMHEHUS, BBIACISEMbIC
13 KAMEHHOYTOJIbHOM CMOJIBL. [TpoayKThI, OTy4aeMple U3 HAACMOJIbHON BOBI.

DKOJIOTUYECKHE aCHEeKThl JTOOBIYM, TEepPepadOTKM €  HUCIOJIb30BAHUS
FOPIOYUX UCKOIMAEMBIX.

Jdemoncrpanun. Komtexkuus «I[IpupogHble HCTOUHUKHA YTIE€BOJOPOIAOBY.
CpaBHeHne TporieccoB TopeHuss Heptu u mpupomHoro raza. OOpazoBaHue
He(TSHOW TIJICHKM HA TTOBEPXHOCTH BOJBI. KaTanuTudeckuit KpeKuHr napaduHa
(nm KepocuHa).



JlabopaTtopHblie onbITHI (AeMOHCTpanust Buaeopuiabma). OnpeneneHue
HAJIMYUs HENpPEeIeIbHBIX YTIIEBOAOPOIOB B OEH3UHE U KepocuHe. PacTBopumMocThb
pa3IMYHbIX HEPTENpPOoayKTOB (OCH3MH, KEPOCUH, AM3EIbHOE TOIIMBO, Ba3ElUH,

napaduH) APYT B IpyTe.



1.7. 'napokcHIbHBbIE COeTNHEHU S

Crpoenue u kiaaccupukanus cnuproB. Knaccudukanus crnupToB IO
TUILY YTJIEBOJOPOJHOrO PAHUKaja, YUCITY TMAPOKCUIIBHBIX TPYII U TUILY aToMa
yriepoaa, CBS3aHHOTO € THUAPOKCWIBHOM  TPYNIIOH. OJIEKTPOHHOE U
IPOCTPAHCTBEHHOE CTPOCHUE THUAPOKCHIBHOW TIpynnbl. BimsHue cTpoeHus
CIIUPTOB Ha uX (pusnmyeckue cBONCTBA. MeEKMOJIEKYsIpHAs BOJOPOIHAS CBS3b.
['omosornuecknii psig NpEAEenbHbIX OJHOATOMHBIX CIUPTOB. IM3omepus u
HOMEHKJIaTypa aJIkaHOJIOB, UX 00111ast hopmyIa.

XuMuYecKHe CBOMCTBA AJIKAHOJIOB. PeakimoHHas CHnocoOHOCTH
MpPEJEIbHBIX OJTHOATOMHBIX CUPTOB. CpaBHEHUE KHUCIOTHO-OCHOBHBIX CBOMCTB
OpPraHUYeCKUX M HEOPraHMYeCKUX CcoeAuHeHun, coaepxkamux OH-rpymnmy:
KHCJIOT, OCHOBaHWH, aM(OTEepHBIX COEIWHEHWU (BOIbI, CHUPTOB). Peaknmw,
NOATBEPKAAIOIINE KHUCIOTHBIE CBOMCTBA CHUPTOB. Peakuum 3aMelieHHs
TUAPOKCUIBHOM TpynIibl. MeXMOJIEKyIIsIpHas JeTUipaTaluns CIUPTOB, YCIOBUS
oOpa3zoBanusi mpocThix dupoB. CrloxkHbIE d>PUPHl HEOPTaHUYECKUX U
OpraHUYEeCKUX KHUCIOT, peakiuu srepuduxanuu. OKUCICHUE U OKUCIUTEIBHOE
JNETUAPUPOBAHUE CITUPTOB.

Cnoco0b1 mostyuyeHus CHUPTOB. [ Maponu3 rajioreHankaHoB. ['uaparamus
aJIKEHOB, YCIJIOBHS €€ MpoBeieHUs. BoccTaHOBIEHNE KapOOHWIBHBIX COCTMHEHUH.

OTtaesibHbIE MPEACTABUTEH AJTKAHOJI0B. METAaHOI, €ro MPOMBIIIJIEHHOE
MOJIYyYEeHHE M TPUMEHEHHWE B MPOMBINUICHHOCTH. buonornueckoe [neucTBUE
MetaHosa. Creuuduyeckue CrnocoObl  MOJYYEHHUS  ATUIOBOTO  CIIHPTA.
PU3HOJIOTMYECKOE JEUCTBUE ITAHOIIA.

MHoroaromuble cnupThl. M30Mepusi 1 HOMEHKJIATypa MpeacTaBUTENCH
JIBYX- U TPEXaTOMHBIX CcOUpPTOB. (OCOOCHHOCTHM XHWMHUYECKHUX CBOICTB
MHOTOAQTOMHBIX ~CIIUPTOB, MX KayeCTBEHHOe OOHapyxeHue. OTaenbHbIe
NPENCTaBUTENIN: ATWICHIJUKONb, TJIMIIEPUH, CHOCOOBI WX  TOJY4YEHUs,
MPaKTUYECKOE TPUMEHEHHUE.

®eHo.1. DIEKTPOHHOE U TPOCTPAHCTBEHHOE cTpoeHue (perona. Bzanmuoe
BIIMSIHUE apOMATHYECKOT0 KOJIbIIAa U THAPOKCHIBHOM IPYMIIBI.

XuMHuUecKre CBOMCTBa (peHoJIa KaKk QYHKIIUS €r0 XUMHUYECKOTO CTPOCHHUSI.
BpomupoBanue ¢enona (kKauecTBeHHas peakivsi), HUTpOBaHHUE (TMTUKPUHOBAsS
KHUCJIOTa, €€ CBOMCTBA U MpuMeHeHue). O0pa3oBaHue OKpAIIEHHBIX KOMIIJIEKCOB C
nonom Fe**. TIpumenenue (enona. [lonyuenue GpeHona B POMBILIIEHHOCTH.

JemoucTpamuun. Mojaenu MoJieKyJ1 ClIUpTOB U GpeHosioB. PacTBOpuMOCTh B
BOJIE QJIKAHOJIOB, ATWICHIJIMKOJS, TiauuepuHa, ¢geHosa. CpaBHEHHE CKOPOCTH
B3aMMOJCHCTBHSI HATPUs C ITAHOJIOM, MPOIMAHOIOM-2, 2-METHIIPONaHOIOM-2,
riinepuHoM. [lomyuenue OpomdTaHa u3 3TaHoja. BeiTecHeHue ¢eHona u3
denonsiTa HATpUSI YroJbHOW KUCIOTOW. Peakius deHona ¢ GopmMambiaerumiom.
KadectBennsie peakiiuu Ha HeHOI. 3aBUCUMOCTH PaCTBOPUMOCTH (heHOIa B BOJIC
oT Temmeparypsl. B3aumopeiictBue (QeHoma ¢ pacTBOPOM  IIETIOYH.
Pacnio3naBanue pacTBOpoB (eHOJNsATa HATpUsi U KapOoHaTa HaTpus (O6apOoTaxk
BBIJIBIXa€MOI0 BO3AyXa WM JENCTBUE CHJIBHOM KHUCIOTHI). Pacno3HaBaHue
BOJHBIX PacTBOPOB ()eHOJIA U TIIUIIEPUHA.



JlaGopaTopHble onbITHI (1eMOHCTPanus Buaeopuiabma). Pektuduxarys
cMecH 3TaHoi—Boja. OOHapyXeHHe BOAbI B a3€0TPONHOM CMecH BOABI U
STUJIOBOIO CIIUPTA.

1.8. A.]Ibllerl/lllbl H KE€TOHbI

I'omonoruyeckue psabl ajdbAeruaoB M  KeTOHOB. Ilonsatne o
KapOOHWJIBHBIX COCIMHEHUSIX. DJICKTPOHHOE CTPOCHHE KapOOHUIBHON TPYIIIIHL
N3omepuss 1 HOMEHKJIATypa ajJbIETUI0B M KETOHOB. (DU3MYECKHE CBOWCTBA
KapOOHWIBHBIX COETUHEHUH.

XMMHYeCKHe CBOMCTBAa aJbJAECrMAOB M KeTOHOB. PeaknumoHHas
CIIOCOOHOCTh KapOOHWJIBHBIX COEIWHEHHUN. Peakiuum OKHUCIEHHs albJEru/IOB,
Ka4eCTBEHHBIC PEAKLMH Ha aJbJCTMAHYIO Ipymnmy. Peakiuu moamKoHIeHCAlnn:
obpazoBaHue GpeHo10)OpPMabICTUIHBIX CMOJIL.

IlpumeHeHue U MOJIydYeHHEe KAPOOHMJIbHBIX coeaqnHeHuil. [I[pumeneHue
QJIBJIETUJIOB U KETOHOB B OBITY M NPOMBIIUIEHHOCTU. AJIBJETUJIbI U KETOHBI B
npupojie (3pupHsie Macna, pepoMonsl). [lonydeHre KapOOHUIBHBIX COEAUHEHNUN
OKHCJICHUEM CHUPTOB, TUApAaTalyeld aJlKWUHOB, OKHMCIIEHHUEM YIJIEBOLOPOIOB.
OTnenpHBIE IPEICTABUTENN AJIbJIETUIOB U KETOHOB, CIIELIM(PUUECKHUE CLIOCOOBI NX
ITOJTYYEHHUSI U CBOMCTBA.

HNemoncTpanuu. IllapoctepxHeBble W 0OBEMHBIE MOJIETU MOJIEKYI
aNbAETUAOB U KETOHOB. [lomydeHne yKCyCHOro ajbIernia OKACICHUEM 3TaHOJIa
XPOMOBOU cMeChI0. KauecTBEHHbIE peakny Ha aJIbJACTHIHYIO TPYIIIY.

JlaGoparopHbie omnbIThl (AeMOHCTpauusi Buaeouiabma). OkucieHue
JTaHOJAa B JTaHalb PACKAICHHOW MEIHOW MpoBoioKkou. llomydyenwne
(deHonodopmanbIerugHOrO MnoiuMepa. Pacno3HaBaHWe pacTBOpa aleToHa u
dbopmainuHa.

1.9. Kap0oHoBbI€ KHCJI0THI U UX MPOU3BOIHbIE

I'omonoruvyeckuii psix mnpeAeJbHBIX OJHOOCHOBHBIX KapOOHOBBIX
kucJaoT. [ToHsTHE 0 KApOOHOBBIX KUCIOTaX U UX Kiaccuukarus. IIEeKTPOHHOE
Y MPOCTPAHCTBEHHOE CTPOEHUE KAPOOKCHIBHOM rpymnmbl. ['oMogornyeckuii pssn
IpeeNbHBIX OJJTHOOCHOBHBIX KaPOOHOBBIX KUCIIOT, KX HOMEHKJIATYpa U U30MEPHSL.
MexMOoIeKyIIpHbIe BOJOPOAHBIC CBSI3U KapOOKCHIBHBIX TPYIIN, UX BIMSHUE HA
dusnueckue cBOMCTBa KAPOOHOBBIX KUCIIOT.

XHMHUYeCKHUe CBOMCTBA KapO0OHOBBIX KHCJOT. Peakmunu,
WUTIOCTPUPYIOIIME KHUCJIOTHBIE CBOMCTBA M MX CpPAaBHEHHE CO CBOMCTBaMHU
HeopraHudeckux Kkuciaor. OOpa3zoBaHue (YHKIIMOHAIBHBIX MPOU3BOIHBIX
KapOOHOBBIX KUCIOT. Peakinu sTepudukanuu. AHTUAPUIBE KApOOHOBBIX KUCTIOT,
UX MOJyYEHUE U TPUMEHEHHE.

Cnocoonl MOJIyYeHH I Kap0OHOBBIX KHCJIOT. OTtaenbHbIE
npeacTaBuTe] M M uX 3HaveHwe. OOmMe crnocoObl MOMYYEHUS: OKUCIECHUE
aJKaHOB, AQJKEHOB, IMEPBUYHBIX  CIHUPTOB,  aJbJETHIOB. BaxHeilue
peACTAaBUTENIN KapOOHOBBIX KHUCIOT, UX OMOJIOrMYECKast pojb, crenupuieckue
COoCOOBbl MOJyYEHHUs, CBOMCTBA W MPUMEHEHUE MYpPaBbUHOH, YKCYCHOW,



[TAJIBMUTUHOBOM M CTEAapUHOBOM; AKPWJIOBOM M METAKPUIOBOM; OJIEMHOBOMU,
JIMHOJICBOH U JTUHOJICHOBOI1; IIIaBEICBOM; OCH30MHOI KUCIIOT.

Caoxuble 3¢upbl. CTpoeHHE U HOMEHKIATYypa CJIOXHBIX 3(HPOB,
MEKKJIacCcoBass M30MEpHUsi ¢ KapOOHOBBIMH KHUcCIOTamMH. CrocoObl MOJy4EeHUS
CJIOKHBIX 3PUPOB. OOPAaTUMOCTH PeaKINK 3TepUPUKALNN U PAKTOPHI, BIHUSIONINE
HAa  cMelleHue  paBHoBecus.  (OOpa3oBaHUE — CIOXKHBIX  MOJUI(DHUPOB.
[Monmuatunentepedranar. JlapcaH Kak MpeiCTaBUTENIb CUHTETUYECKUX BOJIOKOH.
XHUMHUYECKHE CBOMCTBA U MPUMEHEHHE CIIOKHBIX (PUPOB.

Kupsbl. XKupsl kak cinoxubsie 3¢upsl riauiepruHa. KapOoHOBbIE KUCIIOTHI,
BXOJSIIUE B COCTaB )KUPOB. 3aBUCUMOCTh KOHCUCTEHIIUH KUPOB OT UX COCTABA.
XHWMHUYECKHE CBOWCTBA JKHPOB: THUAPOJIM3, OMBUICHUE, THUIPUPOBAHHUE.
buonoruyeckas posib )KUPOB, UX UCIIOJIB30BAHUE B OBITY U MPOMBIIIJIEHHOCTH.

Coan kap0OoHOBBIX KHMCJIOT. Mpuia. CnocoObl MOMy4EHUS COJICH:
B3aUMOJICCTBUE KapOOHOBBIX KHCJIOT C METAJJIaMU, OCHOBHBIMH OKCHJIAMH,
OCHOBAHUSIMH, COJISIMH; IIEJTOYHON THUAPOIHU3 CIOXKHBIX 3PUpOB. XUMUYECKUE
CBOMCTBa COJI€l KapOOHOBBIX KHCJOT: THIPOJU3, PEAKIMH HOHHOIO OOMEHa.
Mpbuia, CyliHOCTh MOMOMIIEro AeWcTBUsS. OTHOIIEHHWE MbLIa K KECTKOM BOJE.
Cunrernueckue moromue cpeactsa — CMC (metepreHTsl), UX NPEeUMYLIECTBA U
HEJOCTaTKH.

JleMoHcTpanuu. 3HaKOMCTBO € (PU3MYECKMMM CBOMCTBAMM Ba)KHEMILIUX
KapOOHOBBIX KUCIOT. Bo3ronka OeH3oitHON KucinoThl. OTHOIIEHHE pa3iIMYHBIX
KapOOHOBBIX KHCHOT K Boje. CpaBHeHue pH BOIHBIX pacTBOPOB YKCYCHOM U
COJIIHOM KHCIIOTBI OJIMHAKOBOW MOJSpHOCTHU. lloslydeHHre NpUATHO NMaxXHYLIETO
CJI0KHOTO 3¢pupa. OTHOILIEHHE CIUBOYHOIO, MTOCOIHEYHOTO, MAILIMHHOTO Macell
U MapraprHa K OpoMHOM BOJI€ U pacTBOPY IIEpMaHraHaTa KaJjusl.

JlabopaTopHbIe ONbITHI (nemoHCcTpaL U BUIeO0PUILMA).
B3auMmopeiicTBue pacTBOpa YKCYCHOM KHUCJIOTHI C MarHueM, OKCHIOM IIMHKA,
ruapokcusiom xenesa (ll1), pactBopom kapOoHaTa Kanmusi U cTeapara Kayusl.
O3HakomiieHHE ¢ 00pa3uaMu CIO0KHBIX 3(PrpoB. OTHOIIEHHE CIOKHBIX 3(PUPOB K
BOJIE U OPraHUYECKHM BellecTBaM. «BpiBeeHHE» KUPHOTO IMSTHA C MOMOIIbIO
CJIOXHOTO0 3(upa. PacTBOPUMOCTH KUPOB B BOJE U OPIrAaHMUECKUX PACTBOPUTEIISIX.
CpaBHEeHHE MOIOIIMX CBOMCTB X034icTBEHHOr0 Mbl1a 1 CMC B 5K€CTKOMU BOJIE.

1.10. YriaeBoanl

IonsaTne 06 yruesogax. Kiaccudukauus yrieBogoB. Mono-, Au- u
MOJIMCaxapyuibl, NPEACTABUTENN KaXKIOW TPYIIBl YIJIIEBOAOB. buonornueckas
pOJIb YTIIEBOAOB, UX 3HAYEHHUE B KU3HH YEJIOBEKA U OOIIECTBA.

Monocaxapuabl. CTpoeHHE U ONTUYECKAsk U30MEPUsi MOHOcaxapuaoB. Mx
KJ1accu(pUKaLus 10 YUCITYy aTOMOB YIJIepoJia U MPUPOJe KapOOHUIBHON TPYIIIIBL.
®opmynbel Oumepa u Xeyopca Il U300paKEHUST MOJIEKYJT MOHOCAXapHJIOB.
OtHecenune MoHOcaxapuaoB kK D- u L-psay. Baxuelive npeacraBuTeIm MOHO3.

['moko3a, cTpoeHue ee MOJIEKYJbl U (PU3NUYecKhe CBOWCTBA. TayTromepus.
XUMHAYECKHE CBOMCTBA TIJIIOKO3bl: PEAaKUUU [0 QIBACTUAHOM  TPYIIIE
(«cepeOpstHOrO  3epKaia», OKHCJIEHHE a30THOM KHCIOTOH, TUIPUPOBAHHUE).



Peakuuy riroko3bl KaK MHOIOATOMHOI'O CIIMPTA: B3aMMOJIEHCTBHE TIIFOKO3BI C
ruapokcuioMm Meau(ll) mpu KoMHAaTHOM TeMIiepaType U HarpeBaHuu. PaznmuyHbie
TUATIBI  OpOKeHHUS (CIIHMPTOBOE, MOJIOYHOKHCIIOE). [JI0Ko3a B TpHpOJeE.
buonorrnyeckast pojap U NPUMEHEHHUE TIIFOKO3bl. DPYKTO3a KaK U30MEP IIIIOKO3BI.
CpaBHEHHE CTPOEHUSI MOJIEKYJIbl M1 XUMHUYECKHX CBOWCTB TJIIOKO3bI U (PPYKTO3BI.
®pyKTO3a B IPUPOJIE U €€ OOJIOTUYECKAsl POJIb.

[lento3bl. Pubo3a u ae3okcupub03a Kak MPEICTABUTENU aNbJONEHTO3.
CtpoeHue MoJIeKyI.

Mucaxapuabl. Ctpoenue aucaxapugoB. Crnocod COUYJICHEHUS IHMKIOB.
BoccranaBnuBaroniue M HEBOCCTAHABIIMBAIOIIME CBOMCTBA JIMCAaXapHJIOB Kak
ciencTBue couseHeHus: nukia. CTpoeHHe M XMMHUYECKHME CBOMCTBA Caxapo3bl.
TexHonornyeckre OCHOBBI MPOM3BOJICTBA caxapo3bl. JIakTo3a M MajbTo3a Kak
M30MEpPHI CaXapo3bl.

Hoaucaxapuapl. O01ee ctpoeHue nonucaxapuaos. CTpOEHUE MOJIEKYIIbI
Kpaxmaja, amMuio3a W aMuwIoneKTuH. (PU3nyYecKhe CBOWCTBA Kpaxmania, €ro
HaxOX/JE€HUE B MNpPUpPOAE M Ouojormyeckas poib. [ JukoreH. XuUMUYECKUE
cBoiicTBa Kpaxmaina. CTpoeHHE 3JIEMEHTApHOTO 3BEHA LEIUTIONO03bl. BrusHue
CTPOEHHSA TMOJUMEPHOW Ienu Ha (U3MYECKUE U XUMHUYECKHE CBOICTBa
LEJUTI0I03bl.  ['Maponu3 1eiono3sl, Oo0pa3oBaHME CIOXKHBIX 3(QUPOB ¢
HEOPTraHWYECKUMU M OpraHuyYecKUMH KucioTamu. [loHsTHE 00 MCKYCCTBEHHBIX
BOJIOKHAX: alleTaTHBIN 1IeJK, BUcKo3a. Haxoxienue B mpupoie u Ouosornueckas
poJib 1EeUTI0103bl. CpaBHEHHE CBOMCTB Kpaxmaia U [EJUIFOJIO3BI.

JMemoncTpamuu. OOpa3ipl YriieBoJIOB U u3fenuid u3 Hux. [lomydenwue
caxapaTa KaJblMs WU BBIJCICHHUE Caxapo3bl M3 pacTBOpa caxapara KaJbI[Usl.
B3aumogeiicTBue 1IIOKO3bI C¢  (PYKCHHCEPHHCTOM KHCIOTOM. OTHOIIEHUE
pacTBOpoB caxapo3bl 1 MasibTo3bl K CU(OH), npu HarpeBannu. O3HAKOMIICHHUE C
(u3HUeCKMMU CBOMCTBAMM Kpaxmania M Lesuitosio3bl. HaOyxaHue 1Hemono3bl u
Kpaxmaiia B Boze. [lomydyeHue TpuHuTpaTa Heuioa03bl. Komeknns BOJIOKOH.

JlaGopaTopHble onbIThHI (IeMOHCTPauus Buaeopuiabma). O3HaKOMIICHUE
¢ (usnueckuMHM CBOMCTBaAMHU TJIFOKO3bl (amTeyHas YIMaKOBKa, TaOJETKH).
KucnoTtHelii ruponus caxapo3bl. 3HAKOMCTBO € 0Opa3lamu MOJHCaXapuaoB.
OO0HapyxeHue Kpaxmaia C MOMOIIbI0 KaueCTBEHHOW peakinu B MeJe, XJyeoe,
Horypre, MapraprHe, MaKapOHHBIX U3JETUAX, Kpynax.

1.11. AMHHBI, AMMHOKHCJIOTBI, O0€JIKH

Kaaccupukanus u usomepusi aMmuHoB. [lonstue 06 amunax. [lepsuunsie,
BTOPUYHBIE U TpeTWYHble amuHbl. Kriaccudukamuss aMHHOB TI0 THUITY
YTJIEBOAOPOIHOTO pajvKaia U YUCIy aMUHOTPYIII B MoJieKyJe. [ omonoruueckue
pPAIbl TPEAeNbHBIX aTu(aTHYECKUX U apOMaTHYECKUX aMHHOB, HU30MEpUS U
HOMEHKJIATypa.

XuMHYeCKHe CBOWCTBA AaMUHOB. AMUHBI KaK OPraHUYE€CKUE OCHOBAHUS,
WX CpaBHEHME C AMMHUAKOM UM JPYTMMH HEOPTraHMYECKUMHU OCHOBAHUSIMHU.
CpaBHeHHE XMMHUYECKUX CBOMCTB alu(paTUUECKUX M apOMaTUUYECKUX AMHUHOB.



ObpazoBanue amMua0B. AHWIMHOBBIE Kpacutenu. [loHaTne o CHUHTETHYECKUX
BOJIOKHAX. [lonmaMuIpl ¥ NOJIMAMUIHBIE CUHTETUYECKUE BOJIOKHA.

IIpumenenne u mnouaydyeHue amMuHoB. [lomyuenue amuHOB. PaboThI
H.H.3ununa.

AMUHOKHCHAOTHI. [loHATHE 00 AMWHOKHCIOTAX, WX KiIacCU(pUKAIUSI |
ctpoeHne.  OnrTuyeckas  HM30MEpHUs  O-aMUMHOKMCIOT.  HomeHnkiartypa
AMUHOKHUCIIOT. J[BOMCTBEHHOCTH KMCIIOTHO-OCHOBHBIX CBOMCTB aMUHOKHCJIOT U €€
puyuHbl. bumnonsapaeie nOHBL. Peaknum konaeHcaumu. [lentuanas CBA3b.
CuHTeTHUYECKHE BOJIOKHA: KanpoH, sHaHT. Knaccudukarus BonokoH. [lonydenue
AMUHOKHUCIIOT, UX IPUMEHEHHE U OMoJIorHYecKas (QyHKIIHSL.

beaxku. benxku kak npupoanesie nonumepsl. llepBuuHnas, BTOpH4YHAA,
TPEeTUYHAs U YETBEPTUYHAS CTPYKTYphI O€TKOB. PUOPMILIPHBIC U TJIOOYISIpHBIC
Oenku. XUMHUYECKHME CBOMCTBa OENKOB: TOpEHHUE, ACHATYpalus, THUAPOIIU3,
KayeCTBEHHbIEC (LBETHBIE) peakuuu. buonormueckne ¢QyHKIUM OEIKOB, HUX
3HaueHue. beaku kak kKoMnoHeHT nuiy. [Ipodaema 6eKoBOro rojiofanus U myTu
ee pelIeHus.

JMemoncTtpanun. @u3nyecKkue CBOWCTBA METHJIAMHHA: arperatHoe
COCTOSIHME, IBET, 3amax, OTHOWIEHWE K BoJe. [OpeHne MeTuIaMuHa.
B3anmoneiicTBre aHMIMHA U METHIIAMUHA C BOJON M KUciIoTaMu. OKpalluBaHHe
TKaHEeW aHWJIMHOBBIMU KpacuTeiasimMu. OO0HapyxeHue GyHKIUOHATBHBIX TPYII B
MOJIEKYJIaX  AMUHOKHMCIOT. HeWTpamuzamus  menodyn  aMHHOKHCIIOTOM.
Heittpanuzanus KucaoTsl aMUHOKUCIIOTOW. PacTBOpeHure U ocaxaeHrue OeIKoB.

JlaGopaTopHble onbIThI (1eMOHCTpauus Buaeoguiabma). Mzrorosienue
IapOCTEP>)KHEBBIX M OOBEMHBIX MOJENEH H30MEpHBIX amMUHOB. PacTBopeHue
O€JIKOB B BOJIE€ M UX Koarysnus. OOHapykeHue Oellka B KYpUHOM SIIIE U MOJIOKE.

1.12. A3oTcoaep:Kamue reTepolUKINYEeCcKre COeIMHEeHMSI.
HykJienHoBbI€ KHCJI0THI

HykinenHoBble KuCJI0TbI. HyKIEMHOBbIE KUCIOTBI KaK MPUPOIHBIE
nonumepbl. Hykneotuasl, ux crpoenHue, npumepbl. ATO u AP, ux
B3aMOIIPEBPAIIEHHUE U POJIb 3TOTO Tporiecca B nmpupoze. [loustue [JTHK n PHK.
Crpoenne JIHK, ee nmepBuuHas u BropuuHas ctpykrypa. Padorsr ®. Kpuka u /1.
Yorcona. KommieMeHTapHOCTh a30TUCTBIX OCHOBaHuW. Pennukanms JIHK.
Ocobennoctu ctpoenus PHK. Tunst PHK u ux Ouonmornueckue QyHKIuu.
[TonsiTre o TponyHOM KoJie (KoJ0HE). bruocunTe3 Oerka B )kMBOM KiieTke. [ eHHas
WHXXEHEpHUs U OMoTexHOoIorus. TpaHcreHHbie GOPMbI paCTEHUN U KUBOTHBIX.

JdemoncTpanuu. Mogenu  MOJIEKYJT  BaXHEHIINX  T'E€TEPOLMKIIOB.
Kosnekius rerepoukIndeckux coeqnHeHni. [lericTBue pacTBopa NUpHUINHA Ha
MHAUKATOp. B3ammopencTBue mNHUpHUANHA C COJSIHOM KHCIOTOW. Mojenb
Mosiekynsl JIHK, nemoHCTpanust mpuHIMIIA KOMIUIEMEHTAPHOCTU a30THUCTHIX
ocHoBaHMM. OOpa3Ibl MPOITYKTOB MUTAHUS W3 TPAHCTEHHBIX (OPM paCTCHUU U



KMBOTHBIX. JIekapcTBa M mpemaparsl, HW3rOTOBJIEHHBIE METOJAMH TI'€HHOU
WH)XEHEPUU 1 OMOTEXHOJIOTHH.

JlabopaTopHble onbITHI (IeMOHCTPAaLUA BUAeO(pHIbMA). 3roToBIEeHNE
00BEMHBIX U MIAPOCTEPKHEBBIX MOJIENIEN a30TUCTHIX FE€TEPOLUKIIOB.

1.13. BuoJornyecKku aKTUBHbIE COeIMHEHUA

®epmenTsl. [IoHsATHE O PepMeHTaX KaK O OMOJOTMYECKUX KaTaau3aTopax
0enkoBoil mpupoabl. OCOOEHHOCTH CTPOEHHMSI U CBOWCTB B CpPaBHEHUM C
HEOpraHn4YecKuMu Karanuzatopamu. Knaccuduxanus pepmentoB. OcoOeHHOCTH
CTPOEHMUSI U CBOMCTB ()EPMEHTOB: CEJIEKTUBHOCTD U 3PPEKTUBHOCTD. 3aBUCUMOCTD
aKTUBHOCTHU (pepMeHTOB OT TemnepaTypsl U pH cpenpl. 3HaueHue GepMEHTOB B
OMOJIOTMH U IPUMEHEHNE B IPOMBIIIIEHHOCTH.

Butamunbl. [Tonarue o Butamunax. Ux kimaccudukamnms u 0003HaAUCHHE.
Hopwma notpebnenust BuTaMuHoB. BogopacTBopumMble (Ha mpumepe BUTAaMUHOB C,
rpynnel B u P) u xupopactBopumele (Ha npumepe ButamMuHOB A, D u E).
ABHUTaMHHO3bI, TUIIEPBUTAMUHO3bI U TUITOBUTAMUHO3bI, KX MPO(PHIIaKTHKA.

I'opmonsl. [ToHsITHE 0 TOPMOHAX KaK OMOJIOTMYECKH aKTUBHBIX BEIIECTBAX,
BBIMIOJIHSIIOUIMX SHIOKPUHHYIO PETYJSLHI0O KU3HEEATEIbHOCTH OpPTraHU3MOB.
Knaccudpukauus  ropMOHOB:  CTEpOMIbI,  IPOU3BOJHBIE  AMHUHOKHCIIOT,
HOJUNENTHIHBIE U OeNKOBbIe TOPMOHBI. OTIEIbHBIE TPEICTABUTENN: 3CTPAINOI,
TECTOCTEPOH, MHCYJINH, aIPEHAJIVH.

JlekapcrBa. IloHsATHE O JekapcTBaX KaKk XUMHOTEPAIIEBTHUECKUX
npenaparax. KpaTkue MCTOPHYECKHE CBEJIECHHS O BO3HUKHOBEHHH M Pa3BUTUHU
xumuoTepanuu. ['pynnsl JekapcTB: cylbdaMuipl (CTpENTOLUA), aHTUOMOTUKU
(MeHULIWJUIMH), aHTUITUPETUKHU (aCIHMPUH), aHAJIBI€TUKH (aHaJIbIMH). MeXxaHu3M
JEUCTBUA HEKOTOPBIX JIEKAPCTBEHHBIX IpENapaToB, CTPOCHHE MOJEKYII,
MPOTHO3WPOBAHUE CBOMCTB HA OCHOBE aHalIM3a XHUMHYECKOTO CTPOCHHUS.
AHTHOMOTHKHU, UX KJIacCU(PUKALUS TO CTPOEHUIO, TUIY M CHEKTPY ACHCTBUS.
be3onacHsbie criocoObl NPUMEHEHMS], JIEKAPCTBEHHbBIE (DOPMBI.

Jemoncrpanmun. CpaBHeHHE CKOpocTH pasnioxkenus HoO, nox neiicteruem
¢depMeHTa Karanmasbl W HeopraHuueckmx karamusatopoB: Kl, FeCls, MnO..
OOpas3ipl  BUTaMUHHBIX — mpenapatoB.  [lomuButamunbl.  Wmmroctparuu
doTorpaduit KMBOTHBIX C pa3au4YHbIMU (GopMamMu aBUTaMHUHO30B. [lmakar c
U300pKEHUEM CTPYKTYPHBIX (OPMYJ ICTPaMO0a, TECTOCTEPOHA, aJlpEHAIMHA.
Bzaumoneticteue anpenainna ¢ pactBopom FeCls. Benkosas nmpupoaa uHCynuHA
(uBetHas peakuust Ha Oenku). [1makatel Wi KomorpaMMbl ¢ GopMyiaMu aMuja
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KHCJIOT, OCH3WINECHUIIMIIINHA, TETPAMKINHA, ITepoTakcrma, aciupyrHa.

JlaGopaTopHbie onbIThl (AeMOHCTpauus Buaeopuabma). McnbiTanue
PacTBOPUMOCTH aJIp€HAIMHA B BOJIE U COJIIHOM KucnoTe. OOHapy)eHre aclupruHa
B FOTOBOM JIEKapCTBEHHOU popme.
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TPEBOBAHUSA K PE3YJIBbTATAM OBYUEHUSA

B pe3ynbrare uzydeHus yueOHON NHUCHUILIMHBI «XUMUS» 00yYaroluics
JOJDKEH

3HATh/TIOHUMATh:

® poOJb XMMHUHM B €CTECTBO3HAHMM, €€ CBS3b C JPYTMMH €CTECTBEHHBIMHU
HayKaMH, 3HAYCHHE B )KU3HU COBPEMEHHOTO OOIIECTBA;

e BakHelIlIHe XUMHYECKHeE MOHSATHS: BCIICCTBO, XMMHUYECKHUI 3JIEMEHT, aTOM,
MOJIEKYJIa, Macca aTOMOB ¥ MOJIEKYJI, KOH, PAJINKAJI, aJTIOTPONUS, HYKIUbI U
HU30TOIbI, aTOMHBIE S-, P-, d-opOuTanu, XHUMHYECKas  CBS3b,
AIEKTPOOTPULIATEILHOCTD, BAJIGHTHOCTD, CTEIICHh OKUCIICHUS, THOPHUIN3ALIUS
opOuTasne, MpoCTPaHCTBEHHOE CTPOCHUE MOJEKYJ, MOJIb, MOJISIpHAs Macca,
MOJISIPHBIM 00bEM Ta3000pa3HbIX BEIECTB, BEIIECTBA MOJEKYJISPHOTO H
HEMOJIEKYJIIPHOTO CTPOEHUS, KOMIUIEKCHBIE COCIWHEHHUS, JIUCIIEPCHBIC
CHUCTEMBI, HWCTHUHHBIC PAaCTBOPBI, DJICKTPOJIUTHUYECKAs]  AUCCOLMALNS,
KMCJIOTHO-OCHOBHBIC PEAKIIMM B BOJIHBIX PacTBOpAX, TMAPOJIN3, OKUCICHUE U
BOCCTAHOBJICHUE, B3JIEKTPOJIM3, CKOPOCTh XMMHYECKOW pEaKIMU, MEXAHU3M
peakluuM, KaTanu3, TEeIoBoM A(@eKT peakuuu, >SHTaIbIUsA, TEIoTa
00pa3oBaHus, SHTPONHUS, XUMUUYECKOE paBHOBECHE, KOHCTAaHTa PaBHOBECHUS,
YIJIEPOJHBIN CKeleT, QYHKIMOHANIbHAS TPYIINa, TOMOJIOTHS, CTPYKTypHas U
POCTPAHCTBEHHAS HW30MEPHS, HHAYKTUBHBIM U ME30MEpPHBIH A(h(PEKTHI,
anekTpodui, HyKIeohus, OCHOBHBIC THUIBl PEAKIMi B HEOPTraHUYECKON H
OPTaHUYECKON XUMHUH;

® OCHOBHbI€ 3aKOHbI XMMHH: 3aKOH COXPaHEHMS MAacChl BEIIECTB, 3aKOH
MOCTOSIHCTBA cOCTaBa BellecTB, [lepmonumueckunii 3akon .M. Menneneena,
3akoH ['ecca, 3aKkoH ABOrajapo;

® OCHOBHbIE TeOPUM XHUMMH; CTPOCHUS aTOMa, XHUMHYECKOW CBSI3H,
BJICKTPOJIUTUYECKOW  JUCCOIMAIMHA, KHCIOT Y OCHOBAaHHMH, CTPOCHHUS
OPTaHUYECKUX U HEOPraHUYECKUX COCAMHEHUHN (BKJIIOYAs CTEPEOXHMHMIO),
XUMUYECKYI0 KUHETUKY U XUMHUYECKYIO0 TEPMOUHAMUKY;

e KJACCH(PUKANUI0O W HOMEHKJATYPY HEOPraHUYECKUX M OPraHUYEeCKHUX
COCJIMHCHMUI;

NPUPOIHbIe HCTOYHHUKM YTJIEBOJOPOJIOB 1 CIIOCOOBI X MEPEepadOTKU;
BellleCTBA M MATEPHUAJIbl, HIMPOKO UCIOJIb3yeMble B PAKTHKE: OCHOBHBIE
METaJIIbI U CIUIABBI, TPa(UT, KBapll, MUHEPAJIbHBIC YA0OpESHUS, MUHEPATbHBIC
Y OpraHUYeCKue KUCJIOTHI, IEeJI0YH, aMMHUAK, YIJIEBOA0OPOAbl, (DEHOJ, aHWIJIHH,
METaHOJI, 3TAHOJI, dTWJICHTJIUKOJIb, TTTULEPUH, POPMANIBAETU/I, AllIETAIBIACTU/I,
alleToOH, TJIFOKO3a, caxapo3a, KpaxMmall, KjleTdaTKa, aMUHOKHUCIIOTBI, OCJKH,
HWCKYCCTBEHHBIE BOJIOKHA, KaydyKH, IUIACTMACChI, KMPbI, MbUIa U MOIOIINE
CpEJICTBa;

yMeETh:

® Ha3bIBATh: U3YUYECHHBIC BEIIECTBA M0 «TPUBHAIBHOW» HIIM MEXKIYHAPOIHON
HOMEHKJIaTypaM;

e omnpeaesiTh: BAJICHTHOCTh U CTENEHb OKUCICHUS XUMHUYECKUX 3JIEMEHTOB,
TUIl XUMUYECKON CBSI3U B COEIMHEHHUSX, 3aps]l MOHA, MPOCTPAHCTBEHHOE
CTPOCHHUE MOJIEKYJI, THUIl KPUCTANIMYECKOW pEIIETKH, XapakTep Cpeabl B
BOJHBIX PaCTBOPAX, OKUCIUTENIb U BOCCTAHOBUTEND, HAITPABIICHUE CMEIECHUS



paBHOBECHSI IO/ BIMSIHHMEM PA3JIMYHBIX (PAKTOPOB, U30MEPHI U T'OMOJIOTH,
MPUHAAJIEKHOCTh BEIIECTB K Pa3HbIM KJIacCcaM HEOPraHUYECKHX U
OpraHUYECKUX COCIMHECHMM; XapakTep B3aMMHOIO BIUSHHA aTOMOB B
MOJIEKYJIaX, TUIIbl PEAKIIUA B HEOPTAaHUUYECKON U OPraHUYECKOW XUMUU;
XapaKTepu30BaTh: S-, P-, d-371eMeHTHI 110 UX NoJokeHuto B [lepuoanueckoit
cucteme J[.M. MenaeneeBa, oOIIHE XHUMHUYECKHE CBOMCTBA METAILIOB,
HEMETAJUIOB, OCHOBHBIX KJIaCCOB HEOPraHWYECKUX U OPraHHYECKHX
COCIMHEHMI; CTPOCHME W  CBOMCTBA  OpPraHUYECKUX  COCJUHEHUM
(YrneBomopoJoB, CHOUPTOB, (PEHOJOB, ANbJIETHIOB, KETOHOB, KapOOHOBBIX
KHCJIOT, aMUHOB, aMUHOKHCIIOT U YTJIEBOJIOB);

00BbSACHATH: 3aBUCUMOCTb CBOMCTB XUMUYECKOT'O 3JIEMEHTA U 00pa30BaHHBIX
MM BEIIECTB OT moJjioxkeHus B llepuonnueckon cucreme .M. Menneneesa;
3aBUCUMOCTb CBOWCTB HEOPraHWYECKHUX BEUIECTB OT UX COCTaBa U CTPOCHUS,
MPUPOAY XUMHUYECKOW CBSI3H, 3aBUCHUMOCTb CKOPOCTH XMMHYECKOW peakuu
OT pa3IuYHbIX (PAKTOPOB, PEAKIMOHHOM CIIOCOOHOCTH OPraHUYEeCKUX
COCIMHEHHI OT CTPOEHUS UX MOJIEKYJI,

BBINIOJIHATh XMMHMYECKHH IKCIEPUMEHT IO PaClO3HABAHUIO Ba)KHEHIIMX
HEOPraHWYECKUX M OPraHMYECKUX BEIIECTB, IIOJIYYEHUIO KOHKPETHBIX
BEILIECTB, OTHOCAILIUXCS K U3YYEHHBIM KJlaccaM COEJIMHEHUN;

NPOBOIMTH PAaCUYEThl 10 XMMUUYECKUM (POpMYJIaM U yPaBHEHUSM PEaKIUil;
OCYLIECTBJIATh CAMOCTOSITENIbHBIA IMOUCK XWUMHUYECKOW HWH(pOpManuu ¢
UCII0JIb30BAaHUEM PA3IMYHBIX HCTOYHUKOB (CIPAaBOYHBIX, HAYYHBIX U HAYYHO-
MOMYJISIPHBIX M3/IaHUN, KOMITBIOTEPHBIX 0a3 JaHHBIX, pecypcoB MHTepHETa);
HCIIOJIb30BaTh KOMIIBIOTEPHBIE TEXHOJOTUU [JIsi OOpaOOTKM M Mepeaadu
XUMHUYECKON MHPOPMAIIUH U €€ TPEJCTABICHUS B PA3IUYHBIX opMax;

HCMOJIb30BAaTh NPHOOpPETeHHbIE 3HAHUSA M YMEHUS B NPAKTHYECKOH
AeSITeJIbHOCTU M MOBCEHEBHOM KU3HU:

JUIS. TIOHUMAaHUs TJI00albHBIX MPOOJIEM, CTOSIIMX TEpe]] 4eIOBEUECTBOM:
AKOJIOTMYECKUX, YHEPTETUUECKUX U ChIPHEBBIX;

OOBACHEHUS] XUMUYECKUX SIBJICHUH, MPOUCXOISIINX B MpUpoie, ObITY U Ha
MIPOU3BOJICTBE;

AKOJIOTHYECKH TPAMOTHOTO MTOBEJICHUS B OKPYKAOLIEN CPELE;

OIICHKH BJIMSIHUST XMMHYECKOTO 3arpsi3HEHUs OKpY’Kawolleld cpeabl Ha
OpraHu3M YeJIOBEKa U IPYTHUE )KUBbIE OPTaHU3MBI;

0e3omacHoi paboThI C BellleCTBaMU B JJa0OpaTOpUH, ObITY M Ha IPOU3BOJICTBE;
ONpENEIICHUS] BO3MOXKHOCTH MPOTEKAaHUS XHUMHUYECKHX TMPEBpAIICHUN B
Pa3JIMYHBIX YCIOBUIX U OLICHKU UX TIOCJIEICTBUM;

pacro3HaBaHus ¥ UICHTU(DHUKAIIMY BaKHEUIITUX BEIIECTB U MaTEpUAJIOB;
OIICHKH Ka4eCTBa MUTHEBOU BOJIbI U OT/CJIbHBIX MUIIEBBIX MTPOIYKTOB;
KPUTUYECKON  OIICHKA  JIOCTOBEPHOCTHM  XUMHUYECKON  uHpOpmaIuwy,
MOCTYTMAIOIIEeH U3 Pa3IUYHBIX HCTOYHUKOB.



MPUMEPHBIE TEMBI PE®@EPATOB JJISI CAMOCTOSATEJBHOM

PABOTBI CTYJIEHTOB

buorexHonorus u renHas nHxxeHepusa — TexHosorun XXI Beka.
HanoTexHONOrHUs Kak NPUOPUTETHOE HAIMPABICHUE PAa3BUTUA HAYKU H
npou3BocTBa B Poccuirickon denepamuu.

CoBpeMeHHbIE METO/IbI 00e33apaskuBaHUs BOJIbI.

AJIOTPOIHS METAJUIOB.

Kuznp n gesareabHocTs .M. Menaeneena.

«Ilepuogmaeckomy 3aKOHY OyyIIee He TPO3UT Pa3PYIICHUEM. .. )»

Cunres 114-ro anemenTa — TpuyM( pOCCUNUCKUX PUIUKOB-SAICPIIUKOB.
N3oTomnsl Bogopoa.

Hcnonb3oBaHue pauoaKTUBHBIX U30TOMOB B TEXHUYECKUX IIENISIX.
PeHTreHoBCKOE U3TyYEHUE U €T0 UCIIOJIL30BAHUE B TEXHUKE U MEJUIIMHE.
[Ina3ma — 4yeTBepTOE COCTOSTHUE BEIIECTBA.

AMopdHBIe BeliecTBa B IPUPOJAE, TEXHUKE, OBITY.

OxpaHa OKpyXawlen cpeapl OT XUMHYECKOrO  3arps3HCHMUS.
KonuuecTBeHHbIE XapaKTEPUCTUKU 3arpsI3HEHUS OKPYKAIOIICH Cpeibl.
[Ipumenenue TBepIOTO U razoo0pazHoro okcuaa yriaeposaa (IV).

3amurTa 030HOBOTO 3KpaHa OT XUMUYECKOTO 3arpsi3HEHHUS.
I'pyGoaucnepcHble CUCTEMBI, UX KiacCUPUKAIUS U KCIOJIb30BAHUE B
poheCCUOHATIBHOU JIEITEIIbHOCTH.

KocMmetnueckue renm.

[IpuMeHeHue CyCrieH3ui U AMYJIbCUN B CTPOUTEIBCTBE.

MuHepalibl ¥ TOPHBIE TOPOJIbI KAK OCHOBA JINTOCHEPHI.

PacTtBOpBI BOKpYT Hac. THIIBI pacTBOPOB.

Bopna kak peareHT u cpefa 1uisi XUMUYECKOT0 Mpolecca.

Kuznsb u gearensHocth C. Appenuyca.

Bxrnag oTeuecTBEHHBIX YUEHBIX B Pa3BUTHE TEOPUHU DJICKTPOJIUTUUYECKOU

JIUCCOLIMALIAH.

YcTpaHeHue KeCTKOCTH BOJIbI Ha MPOMBILUIEHHBIX TPEINPUATUSX.
CepHas KuCI0Ta — «XJI€0 XUMUYECKON TPOMBIILIIIEHHOCTH.
Hcronb30BaHNE MUHEPAIBHBIX KHUCIOT HAa MPEANPUATHAX Pa3IHYHOTO
npoQus.

OKcHIbl ¥ CONM KaK CTPOUTENBHBIE MaTEPHAJIBI.

Hcrtopus rurnca.

[ToBapeHHas COJIb KaK XUMUYECKOE ChIPhE.

MHoronukuii kapOOHAT KajbLus: B NPUPOJAE, B HPOMBIIUIEHHOCTH, B
OBITY.

Peakuuu ropeHust Ha IPOU3BOJICTBE U B OBITY.

BupryanbHO€ MOAEINPOBAaHUE XUMUYECKUX ITPOLIECCOB.

DIEKTPOIN3 pacTBOPOB AIEKTPOJIUTOB.

DIEKTPOJIN3 pacIIaBOB 3JEKTPOJIUTOB.

[IpakTrueckoe IPUMEHEHUE AIIEKTPOJIN3A: papuHHpOBaHUE,
raJIbBaHOIUIACTHKA, FaIbBAHOCTETHS.



Hcropus nomydeHus 1 mpou3BOACTBA ATIOMUHUS.

DAEKTPOIUTUYECKOE MOTYUCHHE U PAPUHUPOBAHUE ME/TH.

Kuznb u gesarenbHocTh [, J19BH.

Ponp MeTtaymioB B MCTOpHM YEJIOBEUECKOM UMBWIM3auuu. lcropus

OTE€YECTBEHHON YepHOW MeTalryprud. COBpPEMEHHOE METaJLIypru4ecKoe
IIPOU3BOJCTBO.

HUctopusi oTedeCcTBEHHOM LBETHOM MeTautypruv. Pone MeTtaiuioB u
CIUIABOB B HAYYHO-TEXHUYECKOM MPOrPECCE.
Koppo3zus meTamioB 1 criocoObI 3aIUTH OT KOPPO3HH.
WNuepTHbIC Unu 6J1aropoIHbIE Ta3bl.
Poxxnaromue coym — rajoreHsl.
Hcropus mBenCcKon CIIUYKH.
Hctopus BO3HUKHOBEHHUS U PA3BUTHUSL OPTaHUYECKON XUMUMU.
Kuznb u gearensHocTh A.M. byTtiieposa.
Butanusm u ero kpax.
Ponp 0OTEYeCTBEHHBIX YYEHBIX B CTAHOBICHUM W PAa3BUTUHA MHUPOBOMU
OpraHUYECKON XUMUHU.
CoBpeMeHHbIE TPEACTABICHUS O TEOPUN XUMUYECKOTO CTPOCHHUS.
DKOJIOTUYECKHUE aCIEKThI HCTIOJIb30BAHUS YTIIEBOJOPOIHOTO ChIPBSI.
ODKOHOMHUYECKHE  aCMEeKThl MEXIYHAapOJAHOITO COTPYJIHUYECTBA MO
UCIIOJIb30BaHUIO YIJIEBOAOPOIHOTO CHIPHSI.
Uctopus oTkpeITHs U pa3pabOTKU ra30BbIX U HEPTIHBIX MECTOPOKICHUM
B Poccuiickoit @enepannu.
XuUMUS YTIIEBOIOPOIHOTO ChIPhS U MOsI Oyyiasi mpodeccus.
YTrieBogopoaHOE TOILIMBO, €r0 BUAbI U HA3HAYCHHE.
CuHTeTHYECKHE KaydyKH: UCTOPHS, MHOTOOOpa3ue U NePCIeKTUBEI.
Pe3nHOTEXHUYECKOE MPOU3BOACTBO U €0 POJb B HAYYHO-TEXHUUYECKOM
nporpecce.
CBapouyHO€ MPOU3BOJICTBO U POJIh XUMUU YTIIEBOJIOPOJIOB B HEM.
Hepts u ee TpaHcmopTHpOBKa Kak OCHOBAa B3aWMOBBITOJIHOTO
MEKTYHAPOJHOTO COTPYAHUYECTBA.
dopmanbaerul Kak OCHOBA MOJYYEHUS BEIIECTB U MAaTEPUAJIOB JIJIsi MOEH
PO ECCHOHATIEHOM ESITENIbHOCTH.

HexBaTka npogoBOJbCTBUS Kak rio0anbHas mpodiieMa 4elaoBeuecTBa U
MyTH €€ PEIICHUSI.
CpencrtBa TUTMEHBl Ha OCHOBE KHCJIOPOCOJAEPIKAIIMX OPraHUYEeCKUX
COCAMHEHUNW. AHWIMHOBBIE KpPACUTEIM: HCTOpPHUS, MPOU3BOJCTBO,
MEepPCIIeKTUBA.
AHWIMHOBBIE KPACUTEU: UCTOPUS, TPOU3BOJICTBO, MEPCIIEKTHBA.
Hedunut Oenka B MUIIEBBIX MPOJIYKTaX M €r0 MPEOJI0JICHUE B paMKax
1J1I00aJbHON TTPOIOBOJILCTBEHHOM MPOTPAMMBI.



XAPAKTEPUCTHUKA OCHOBHBIX BHJIOB YUEBHOM JESATEJIBHOCTU

CTYIAEHTOB
Coaepixanue XapakTepucTHKA OCHOBHBIX BHI0B /1eSITeJIbHOCTH CTY/ICHTOB
o0y4eHust
(Ha ypoBHe Yy4eOHBIX AeiicTBHIi)
Baxueiimue
XHMHYecKHe YMeHue n1aBath onpeesieHue U ONepUpOBaTh CIAEAYIOIIMMH XU
NOHATHS MUYECKMMHU ITOHATUSAMU: BEIIECTBO, XUMUYECKHUI 2JIEMEHT, aTOM,
QIITIOTPOIINSL, U30TOIIbI, XUMUUECKAsl CBS3b, JIEKTPOOTPULIATEND
HOCTh, BAJICHTHOCTb, CTEIIEHb OKUCIIEHHSI, MOJIb, MOJISIPHAs Macca,
MOJIIpHBIN 00BEM ra3000pa3HbIX BELIECTB, BELIECTBA MOJIEKYJISIPHO-
'O U HEMOJIEKYJISIPHOTO CTPOEHHUS, PACTBOPBI, IEKTPOIUT U HEIIEK-
TPOJIUT, BJIEKTPOJIUTHYECKAS JUCCOLMALUS, OKMCIUTENb U BOCCTA-
CKOPOCTh XUMUYECKOM peakluy, KaTajau3, XMMUYECKOE PaBHO-
BECHE, YIJCPOIHBIA CKeNeT, (YHKIMOHAIbHAs TPYIIa, W30Mepus,
rOMOJIOT M.
(OCHOBHBIE 3aKOHBI @opMyIUMpOBAaHME 3aKOHOB COXPAaHEHUS MAacChl BEUIECTB W
XumMuu [I0CTOSTHCTBA COCTaBa BEIIECTB.

VYcraHOBKa NPUUMHHO-CIIEICTBEHHON CBSI3U MEXKY COAEpKaHUEM
9THX 3aKOHOB U HAIMCAaHUEM XMMHUYECKUX POPMYJ U YPABHEHUM.
YcraHOBKa  HBOJIIOUMOHHOM  CYIIHOCTHM  MEHJIEJICEBCKOW U
COBpeMEHHOW (POpPMYITMPOBOK Tepuoamyeckoro 3akoHa J[.W.
Menneneena.

OO0mbsicHeHHE (PU3NIECKOTO CMBICTA CUMBOJIMKH TIEPHOAMYECKON
TabnuIbl xuMuaeckux >nemeHToB JI.M. MenaeneeBa (HOMepoB 3iie-
MEHTa, IepUo/ia, TPYIIIbl) U YCTAHOBKA IPUYNHHO-CIIEICTBEHHOM
CBSA3U MEXAY CTPOCHHEM aTOMa U 3aKOHOMEPHOCTSIMU U3MEHEHUS
CBOIMCTB 3JIEMEHTOB U 00Pa30BaHHBIX UMHU BELIECTB B NIEPHOIAX

U Tpynmnax.

XapakTepuCTUKA AIEMEHTOB MaJIbIX U OOJBIINX EPUOIOB MO UX
mosoxeHutro B [lepuoanueckoii cucreme [I.11. Menzaeneesa.




IIpooonsicenue madbauyvi

Conep:xkanue
o0yueHust

XapaKTepl/lCTl/lKa OCHOBHBIX BUA0OB ACATCJIbHOCTH CTYACHTOB

(Ha ypoBHe y4eOHBIX el CcTBHII)

OcCHOBHbIE TeopHH
XHMUH

VYcraHoBKa 3aBUCUMOCTH CBOMCTB XMMHUUYECKHUX BEILIECTB OT CTPOE-
HUS aTOMOB 00Pa3yIOIINUX UX XUMHUECKUX HJIEMEHTOB.
XapakTepucTrKa BaKHEHIINX TUIIOB XUMUYECKUX CBA3EH U OTHO-
CUTEJIIBHOCTH 3TON TUIIOJIOTHH.

OObscHeHrEe 3aBUCUMOCTH CBOMCTB BEIIECTB OT UX COCTaBa U CTPOe-
HUS KPUCTAIUINYECKUX PELIETOK.

@opMyIHpPOBKa OCHOBHBIX MOJIOKEHUI TEOPUU IIEKTPOTUTHYEC-
CKOM JIMCCOLIMAlUN U XapaKTEPUCTHUKA B CBETE ATOM TEOPUU CBOWCTB
OCHOBHBIX KJIACCOB HEOPTaHUYECKUX COCIUHEHUM.

@opMyIMpPOBKA OCHOBHBIX I10JIOKEHUM TEOPUU XUMHUYECKOI0 CTpOE-
HUS OPTAaHUYECKUX COCAMHEHUI U XapaKTepUCTUKA B CBETE 3TOU
TEOPHUH CBOMCTB OCHOBHBIX KJIACCOB OPTAaHMYECKUX COCIUHEHUM.

BaskHelilme BenecTrsa
U MaTepHuajbl

XapakTepucTUKa COCTaBa, CTPOEHUS, CBOICTB, NOJIYUYEHUS U IIPUME-
HeHus BaxHenmux meramnoB (IA u Il A rpynn, antomuHus, xene-
3a, a B €CTECTBEHHO-HAYYHOM INpo(duie U HEKOTOPBIX d-37€MEHTOB)
U UX COCIMHEHHH.

XapakTepucTUKa COCTaBa, CTPOEHUS, CBOICTB, OJIYYEHUS U IPHUME-
Henus BaxHeimux nemeramwion (VIIL A, VIIA, VIA rpynmn, a takxke
azorta u pocdopa, yriaeposa 1 KpEMHHUs, BOAOPOA) U UX COCTUHEHHH.
XapakTepucTUKa COCTaBa, CTPOEHUSI, CBOMCTB, MOTYYEHHS U ITPUMe-
HEHMsI BAKHEHUIINX KJIaCCOB YIIEBOAOPOAOB (AJIKAHOB, LIMKIOANIKA-
HOB, QJIKEHOB, AIKHHOB, QpEHOB) U WX HanOOJIee 3HAYUMBIX

B HapOJHOXO35MCTBEHHOM IUIAHE MIPEICTaBUTENIEH.

AHanornyHas XxapakTepUCTHKA BAKHEHUIIINX IIPEICTaBUTENIEH
JPYTHUX KJIACCOB OPraHMYECKUX COCIUHEHMI: METAHOJIA U 3TAHOJIa,
CJIOKHBIX 3(PUPOB, KUPOB, MbLI, aJTbAECTUAOB ((HOpPMaTbAECTUIOB U
areTanbJierua), KeTOHOB (aleToHa), KapOOHOBBIX KUCIOT (YKCyC-
HOM KHUCIIOTBI, 1151 €CTECTBEHHO-HAYYHOTO PO UIIsl IpeiCTaBUTE-
JIeH Jpyrux KJIaccoB KUCIIOT), MOHOCAXapHJI0B (TJIIOKO3bI), 1Ucaxa-
PHUIOB (caxapo3bl), MOJIMCAXaApUA0B (KpaxMaia U IeJITI0I036),
aHWJIMHA, aMMHOKUCIIOT, OEJIKOB, UCKYCCTBEHHBIX U CHHTETHYECKUX
BOJIOKOH, Kay4yKOB, IJIaCTMAacC.

XuMH4YecKui A3bIK
M CUMBOJIMKA

Hcnonb3oBanue B yueOHOH U PO eCCHOHATBLHOMN 1eATeIbHOCTH
XUMHUYECKUX TEPMUHOB U CUMBOJIMKU.

Ha3BaHue n3y4eHHBIX BEILECTB 10 TPUBUAIBLHON WIH MEKIyHAPO -
HOM HOMEHKJIAType U OTPAXKEHUE COCTABA ATUX COEAMHEHUH C IIOMO-
HIbI0 XUMHUYECKUX (POPMYIL.

OTtpaxeHre XUMHYECKUX MPOLECCOB C IIOMONIBIO0 YPABHEHUN XUMU-
YECKUX PEAKLUN.




OxoHnyanue maodauyvl

Conepxanue
o0y4eHust

XapakTepuCcTHKA OCHOBHBIX BH/I0B /IeSITeJIbHOCTH CTY/ICHTOB
(Ha ypoBHe Y4eOHBIX 1eiiCTBHI)

XuMUYeCKHe peakuu

OOBsiCHEHHE CYIIIHOCTH XMMUYECKUX ITPOLIECCOB.

Knaccugukaius XuMUYeCKUX PEaKIUii 10 pa3IMyHbIM IPU3HAKAM:
YUCIY U COCTaBY, NMPOAYKTOB U PEareHTOB, TEIUIOBOMY 3P QEKTy,
HanpasleHuio, (¢a3e, HAIMUYMIO KaTaIu3aTopa, H3MEHCHHUIO
CTEIEHEH OKUCIIEHUS 2JIEMEHTOB, 00Pa3yIOIINX BELIECTBA.
YcTaHoBKa IPU3HAKOB OOLIETO U PA3JIMYHOIO B TUIIOJIOTUU PEaKLIUi
JUISl HEOPTaHMYECKOW U OpraHMYeCcKOW XMMHUHU.

Knaccugukanus BemecTB 1 IpoIeccoB ¢ TOYKH 3PEHUS
OKHCIIeHUs-BoccTaHOBIeHUs. CocTaBleHNe YpaBHEHUH peakiui

C IIOMOIIBIO METO/A 3JIEKTPOHHOT 0 OaslaHca.

OOBsiCHEHHE 3aBUCUMOCTH CKOpPOCTHM XHUMHYECKOM peakuuu u
MOJIOKEHHUS XMMUYECKOTO PAaBHOBECHS OT Pa3IHMUHBIX (PAKTOPOB.

XuMHUYeCKHI IKCIIepH-

BrInTonmHeHNE XUMUYIECKOTO OKCIICPUMCHTA B ITOJIHOM COOTBCTCTBUH
C ITpaBUJIaMH 0€30I1aCHOCTH.

MEHT Habnronenue, pukcanus u onucanue pe3yabTaToB MPOBEICHHOTO
JKCIIEPUMEHTA.
[TpoBeneHne caMOCTOSATEIHHOTO MOUCKA XUMUUECKON HH(POPMAIIH
XumMnueckas C HUCIIOJIb30BAaHUEM Pa3IMUHbIX UCTOYHUKOB (HAyUHO-TOMYJISPHBIX
uHpopManus U3JIaHU}, KOMIIBIOTEPHBIX 0a3 IaHHBIX, pecypcoB MHTepHETA).

Hcronp30BaHne KOMIBIOTEPHBIX TEXHOJIOTUH ISt 00pabOTKH
U 1epelaud XMMUYecKoi HH(OpMaIK U ee PeCTaBIeHUs B pa3-
JUYHBIX (hopMax.

Pacuersl o
XMMHYECKHUM
dbopmynam

U YPABHEHHUAM

VYcTaHOBKa 3aBUCMMOCTH MEX]ly KAUECTBEHHON M KOJIMYECTBEHHOM
CTOPOHAMHU XMMHUYECKUX OOBEKTOB U MPOLIECCOB.

Pemienue pacueTHbIX 3aj1a4 10 XUMUYECKUM (OpMYJiaM U ypaBHe-
HUSIM.

IIpoduibnoe u
npogeccuoHaIbHO
3HAYMMOE COJepKaHue

OOBsICHEHHEe XUMHUYECKHX SIBICHUU, MPOUCXOJAIIMX B TPUPOJIE,
OBITY U Ha IPOU3BOJICTBE.

OmnpeneneHne BO3MOKHOCTEH MPOTEKAHNS XUMHYECKUX MTPEBpaIIe-
HUH B Pa3IMYHBIX YCIOBUSX.

CoOmroienne MpaBUil AKOJOTUYECKH TPAMOTHOTO TIOBEACHUS B
OKpY>Karollen cpefie.

OreHKa BIUSHUS XUMAYECKOTO 3arps3HEHUS OKPYKAFOIIEH CPeIbI
Ha OpPTaHW3M YeJIOBEKa U APYTUe )KUBbIE OPTaHU3MBI.

Cobuoienue npaBui 0e301macHOro 0OpaIieHus ¢ TOPIOYUMHU U TOK-
CHUYHBIMU BEIIECTBAMU, JIA0OPATOPHBIM 000PYAOBAHHUEM.
[ToaroToBka pacTBOPOB 3aJaHHOM KOHIICHTPAIIUU B OBITY U Ha TIPO-
W3BOJICTBE.

Kputndaeckast orieHKa JOCTOBEPHOCTH XMMHYECKOH WH(POpMAITHH,

HOCTyrIElIOH.ICfI 13 pa3HbIX HCTOYHHKOB.
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