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HHOACHUTEJBHAA 3AIINCKA

[Iporpamma 006mieo0pa3oBaTeIbHON yUeOHOM AUCIUIUIMHBI «XUMUsS» TpeaHa3HauYCHA
st usydenuss xumuu B UIIOY «PecnybnukaHckuil ryMaHUTapHBIA MEIUIIMHCKUI KOJIJIEIK UM.
N.A.ArabanaeBay, peanu3yromeM 00pa3oBaTEIbHYIO IPOrpaMMy CpPEIHEro o0IIero oopa3oBaHuUs
B IIpelenax OCBOCHHMS OCHOBHOW mpodeccruoHalbHONW oOpa3oBarenbHoi mporpammsl  CIIO
(OIIOIT CIIO) na 6a3e OCHOBHOTO 00IIero oOpa3oBaHHs MPU IOATOTOBKE CHEIHAIHUCTOB
CpEIIHEro 3BEHa.

[Tporpamma paspaborana Ha ocHoBe TpeboBanuii ®I'OC cpemHero obmiero odpa3oBaHwsl,
MPEIBIBISAEMBIX K CTPYKTYpE, COJEPXKAHUIO U pe3yJbTaTaM OCBOCHHS Y4eOHOW JMCHUIUINHBI
«XuMUs», B COOTBETCTBUU ¢ PexoMeHIalMsAMU MO OpraHU3alMy MOJTYYEHHUS CPEIHEro oOIIero
o0Opa3oBaHUs B Mpejesiax OCBOCHHsI 00pa3oBaTeIbHBIX MPOrPaMM CPEeIHEro MpodeccrnoHalbHOTO
oOpa3zoBanusi Ha 0a3e OCHOBHOTO OOIIEro oOpa3oBaHUs C ydeToM TpeOoBaHMid (hemeparbHBIX
rOCyTapCTBEHHBIX 00pa30BaTEIBHBIX CTAHAAPTOB U MOTydyaeMOl MPOoGECCHU WK CTICIIHATEHOCTH
cpenHero mnpogeccHoHaIbHOrO o0pasoBaHus (muchkMo JlemapramMeHTa ToOCyJapCTBEHHOM
MOJIUTUKU B chepe moaroroBku padounx kaapos u 11O Muno6puayku Poccun ot 17.03.2015 Ne
06-259).

ConeprkaHue MporpaMMbl « XUMHESD» HAIIPABIECHO HA IOCTHIKEHUE CIICTYIOIINX EJICH:

e (opmupoBaHHe y 00yHYaIOMIMXCSI YMEHUS OIEHUBATH 3HAYUMOCTh XUMHUYECKOTO 3HAHHS
JUTSL KaXKJIOTO YeJIOBEKa,

e (opmupoBaHHe y 00yUYAIOMIMXCS LEIOCTHOTO MPECTABICHHUSI O MUPE U POJU XHUMHHU B
CO3/IaHUM COBPEMEHHOW €CTECTBEHHO-HAyYHOW KapTHHBI MUPA; YMEHHS OOBICHATH OOBEKTHl U
IIPOLIECCHl  OKPY’KAIOIIEW  JEHCTBUTEIBHOCTH:  NIPUPOJHOW,  COLMAIBHOM, KYJBTYPHOH,
TEXHUYECKOM CpeJibl, — UCIOJb3Ysl ISl 3TOr0 XUMUYECKUE 3HAHUS;

e pa3BUTHE Yy OOydYarOIMXCS YMEHHH pa3nuyaTh (aKTbl U OLICHKH, CpPaBHHUBAThH
OLICHOYHBIE BBIBOJIBI, BHJIETh HMX CBS3b C KPUTEPUSMH OIEHOK H CBSI3b KPHTEPHEB C
OIpe/IeNIEHHON CUCTEMOM LIeHHOCTEN, (OpMYIMPOBAaTh U OOOCHOBBIBATH COOCTBEHHYIO MTO3ULHIO;

e npuoOpeTeHHEe OOYYAIONIMMHUCS OIBITa PA3HOOOPA3HOW JEATENBHOCTH, IMO3HAHHS |
CaMOIIO3HAHMUS; KIIOYEBBIX HABBIKOB, HMEIONIMX YHUBEPCAIbHOE 3HAUEHHUE ISl Pa3ITUYHBIX
BHUJIOB JIEATEILHOCTU (HABBIKOB pEIICHHS TPOOJeM, MPUHSATUS PEIICHUH, MOWCKA, aHalu3a U
00paboTku uHbopMaIumy, KOMMYHHUKATHBHBIX HABBIKOB, HABBIKOB H3MEepeHuil,
COTpYJAHUYECTBA, O€30MAaCHOT0 OOpaIlleHUs] C BEIIECTBAMU B MOBCEIHEBHOM JKM3HU).

B mporpammy BKIIOYEHO coOJEpKaHHE, HANpaBICHHOE Ha (OPMHUPOBAHUE Yy CTYICHTOB
KOMIIETEHIIMH, HeOOXOoAuMBIX s KauecTBeHHOTo ocBocHus OIIOIT CIIO na 06a3e OCHOBHOIO
o01miero oOpa3oBaHus ¢ MOJYYCHHEM CPETHEro oO0mero oopa3oBaHUs;, MPOTrPaMMbl TOATOTOBKH
cnernuanuctos cpeanero 3seHa (IIIICC3).

[Iporpamma y4eOHOM HNHMCHMIUIMHBI «XUMUS» SBISACTCS OCHOBOM Il  pa3pabOTKH
pabounx mporpaMMm, B KOTOPBIX MpodeccCuoHabHBIE 00pa3oBaTeIbHBIE OpraHU3AINH,
peanm3yomuye 00pa3oBaTENBHYIO IMPOTPAaMMy CPEIHEr0 O0O0IIero oOpa3oBaHHS B TIpEIeiax
ocsoerns OIIOII CIIO Ha 6a3e OCHOBHOro o0OIIero 0Opa3oBaHMSA, YTOUHSIOT COJEp)KaHUE
y4eOHOro MaTepuana, IMOCIeAOBATeIbHOCTh €ro M3Y4YeHHs, paclpeleieHHe Y4eOHBIX 4YacoB,
TeMaTUKy pedepaToB, BHIbl CAMOCTOSTENBHBIX pabOT, y4MThIBas creuuduky Mnporpamm



MOJITOTOBKM  KBAJU(UIIMPOBAHHBIX pPa00YMX, CIYXAIMX U CICIUAINCTOB CPEIHET0 3BCHA,
OCBaMBaeMoOl IPOPECCUN HITU CTICITUATIEHOCTH.

[IporpamMmma MOXeET HCIOJIb30BAThCSA APYTMMHU MPOGECCHOHATBHBIME 00pa30BaTEIbHBIMU
OpraHM3alusIMH,  pPEATM3YIONIMMH  00pa30BaTeIbHYK)  MPOTPaMMy  CpPEIHEro  oO0IIero
obpazoBanust B mpenenax ocBoenus OITOIT CIIO Ha 6a3e OCHOBHOTO 0O0mIETO OOpa3oBaHUS
(TITIKPC, IIIICC3).

OBIIAS XAPAKTEPUCTUKA YYEBHOM JUCHUITIJINHBI
«XHUMMUS»

XUMHsI — 3TO HayKa O BEIEeCTBaxX, UX COCTaBE U CTPOEHUH, CBOMCTBAX M MPEBPAILCHUSX,
3HAYEHUU XHMHUYECKUX BEIECTB, MAaTEpUAIOB U INPOLECCOB B IMPAKTUYECKON EATEIHHOCTH
YeJloBeKa.

Copnepxanue 001meo0pa3oBaTeNbHON yU4eOHOM AMCUMIUIMHBL «XHMHSA» HAlpaBIeHO Ha
yCBOEHHE O00yUaroIUMHUCs OCHOBHBIX TOHSATHH, 3aKOHOB M TEOPUH XHUMHUH; OBIAJCHHE
YMEHHUSIMH HaONI0JaTh XUMUYECKHE SBIICHHS, TMPOBOJUTH XUMHUYECKHH HOKCIIEPUMEHT,
MIPOM3BOJUTh PacyeThl HA OCHOBE XMMHUYECKHX ()OpPMYJI BELIECTB M YpPAaBHEHUN XMMHYECKUX
pEaKLHiA.

B mporecce u3yueHus XuMuM y 0OydaroIIUXCsl pa3BUBAIOTCS [MO3HABATEIbHBIE HHTEPECHI U
MHTEJJICKTyallbHbIE CIIOCOOHOCTH, MOTPEOHOCTH B CAMOCTOSITENILHOM MPHOOPETEHUsI 3HAHUU 110
XMMHH B COOTBETCTBUU C BO3HUKAIOIIUMU KU3HEHHBIMU MPOOIeMaMu, BOCIIUTHIBACTCS OEpeKHOE
OTHOILIEHHUS K IPUPOJIE, IOHUMAHHUE 3J0POBOr0 00pasa >KU3HHU, HEOOXOIUMOCTH MPEAYIPEKICHUS
SIBJICHUI, HAHOCSLIMX BPEJl 3I0POBBIO U OKPYKAIOIIEH cpeie.

OHM 0cBaMBaIOT MPUEMBI TPAMOTHOT'O, 0€30MaCHOTO UCIOIb30BAHUS XUMHUECKUX BEIECTB
Y MaTepuasoB, IPUMEHSIEMbIX B OBITY, CEILCKOM XO031CTBE U HA MPOU3BOJICTBE.

Peanuszanust AeTyKTUBHOTO MOAXO0/Aa K HM3YYEHHIO XMMHUU CHOCOOCTBYET Pa3BUTHIO TAKUX
JIOTHYECKUX OIepalil MBIIJICHUS, KaK aHaJlu3 M CHUHTE3, 0000IleHHe U KOHKpEeTU3allus,
CpaBHEHHE U aHAJIOTHsI, CACTEMAaTH3alMs U KIAaCCUPHUKAIMA U JIP.

ITpu OCBOEHUU cnenquansHoct  CITO €CTECTBEHHO-HAyYHOTO npoduis
npodeccuoHanbHOTO 00pa3oBaHMs XUMHUS H3ydaeTcsi Ha 0azoBoM ypoBHe DPI'OC cpeanero
o0mrero o0pa3oBaHus.

B mnpouecce n3ydeHHs XUMUU TEOPETUUYECKUE CBEIECHUS JOMOJHAIOTCS JEMOHCTpaIUsIMHU,
7a00paTOPHBIMHM OIBITAMH W TMPAKTHUYECKUMHU 3aHATUSAMH. 3HAUUTEIBHOE MECTO OTBOJUTCS
XMUMHUYECKOMY BKcrepuMeHTy. OH OTKpbIBa€T BO3MOXHOCTH (POPMHUPOBATH Yy OOY4YaOLIMXCS
CHelalbHble TMpeJMEeTHbIe yMEHHA: paldoTaTb C BEIIECTBAMH, BBINOJHATH IPOCTHIE
XUMHUYECKHE OIBIThI, Y4YUTh O€30[IaCHOMY U DSKOJOTMYECKHM TIPaMOTHOMY OOpaIIeHHIO C
BEIIECTBAMH, MaTepHallaMH U TPOLIECCaMU B OBITY M Ha MPOU3BOCTBE.

JUis opranuzany BHEAYJIUTOPHOW CaMOCTOSTENIbHOW PabOThl CTYACHTOB, OBJIAJECBAIOLINX
cnenuanbHocThio CIIO ectecTBeHHO-HAy4HOro Mnpoduist NpodecCHOHaIbHOro 00pa3oBaHMA,
MpeCTaBJICH NepeueHb pedepaToB (IOKIAI0B), MHIANBUIYATbHBIX ITPOCKTOB.

B nponecce u3yueHuss XuMuM BaxHO (popMHpOBaTh MHPOPMALMOHHYIO KOMIIETEHTHOCTD
oOyuatommxcst. [loaromy Tpu OpraHM3alMd  CaMOCTOSTENIbHON  paboThl  HEOOXOIMMO
aKIEHTUPOBAaTh BHUMaHHE OOYy4YaOLIMXCS Ha MOUCKe HMH(pOpMAIMM B CpPEACTBaX MacCMeaua,



WNuTtepHere, yueOHOW M CHENMANBHOW IJIUTEPAType C COOTBETCTBYIOLUIUM OQOpMIICHHEM U
MpeICTaBIEHUEM PE3YIbTATOB.

N3yuenne 00meoOpa3oBaTeIbHONM Y4EOHOW JHUCHMIUIMHBI «XUMHUS»  3aBEpIIACTCS
IIOABECACHHUECM HUTOI'OB B q)opMe 9K3aMCHa B paMKax HpOMG)I(}ITOIIHOﬁ arreéctauu CTYACHTOB B
nporecce ocBoenus OIIOII CIIO ¢ momyudenuem cpeanero oomero oopazosanus (ITIICC3.)



MECTO YYEBHOM JUCIIATIJIMHBI B YYEBHOM ILJIAHE

VYyeOHast aucuUIUIMHA «XUMMS» SBIAETCS y4YeOHbIM IpPEIMETOM 10 BBIOOPY U3
oOsi3atenpHOM  mpenMmeTHou obOmactu  «EctectBennsie Hayku» @OI'OC  cpeagnero o061iero
oOpa3oBaHUs.

VYyeOHast aucuuIUIMHA «XHUMUS» H3y4yaeTcs B 00I1e00pa3oBaTEIbHOM IUKIE Y4eOHOIro
OIIOII CIIO Ha 6a3e OCHOBHOro oOwIEr0 00pa3oBaHMs C HOJIYYEHHUEM CpPEIHEro oOIIero
obpazosanus (ITIICC3).

B yuebnom murane IIIICC3 wmecto y4eOHOW AMCHUIUIMHBI «XHMHS»— B COCTaBe
00111e00pa30BaTeNbHBIX YYeOHBIX AUCHUIUIMH IO BBIOOPY, (QOPMUPYEMBIX M3 00S3aTENBHBIX
npeameTHbix obsacteit ®I'OC cpennero oOmiero oOpasoBanusi, g npodeccuit CIIO wmm
crenuanbHocTelt CITO cooTBeTCTBYIOMIETO MTPOQMIIs MPOohEeCCHOHATEHOTO 00pa30BaHMS.

PE3YJbTATHI OCBOEHUA YYEFHOU JUCITATLIAHBI

OcBoenne coaepxaHusi y4eOHON NUCHUIUIMHBI «XHUMHSA», OOECHEUMBAaET IJOCTHUKECHHE
CTYJEHTaMH CIIeAYIOLUX pe3yJibTaToB:

® INYHOCTHBIX:

—YyBCTBO TOPJOCTH U YBAKEHUS K UCTOPUH M JOCTIKEHHUSIM OTEUECTBEHHOM XUMHUYECKOU
HayKH, XMMHYECKH TPAMOTHOE TMOBEJCHHE B MPOPECCHOHATBHOU NEATCILHOCTH U B OBITY NpH
o0palIeHny ¢ XUMHYECKUMH BEIIECTBAMH, MaTepHallaMi U IPOIIECCaMU;

—TOTOBHOCTh K TPOJODKCHHIO OOpa3oBaHWsT W  TOBBINICHUS KBaJU(pUKAIUU B
n30paHHON TMPO(ECCHOHAIBHONW JEsTETbHOCTH U OOBEKTUBHOE OCO3HAHUE POJIM XHMHYECKHUX
KOMIIETEHIIUI B 3TOM;

—yMEHHUE HCIOJIb30BATh JOCTUKEHUS COBPEMEHHOM XMUMHUYECKOM HAayKHM W XHUMHUYECKHX
TEXHOJOTHI JUIsl TOBBIIIECHUS COOCTBEHHOTO WHTEIJIEKTYalbHOTO pa3BUTHUA B BbIOpaHHOU
npodeccuoHaIbHO 1 TEeNbHOCTH;

® METaNpeIMETHBIX:

—HUCIIOJIb30BAHUE PA3JIMYHBIX BHJIOB IIO3HABATEJIBHOM JIEATEIBHOCTHU M  OCHOBHBIX
WHTEJJICKTyaJIbHbIX oOlepanuil (MMOCTAaHOBKM 3ajayd, (OpMYJIMpPOBAaHUS THUIIOTE3, aHAIM3A U
CHUHTE3a, CpaBHEHMs, OO0OOIIEHUsS, CUCTEMAaTH3allMH, BBISBICHUS MPUYUHHO-CIIEICTBEHHBIX
CBsI3€H, MOMCKA aHAJIOTOB, ()OPMYJIHUPOBAHMS BBIBOAOB) IJI PEIICHUS IOCTABICHHOW 3aJaud,
MPUMEHEHHE OCHOBHBIX METOIOB TMO3HaHUs (HAONIOEHUS, HAYYHOTO OKCIEpUMEHTA) s
W3Y4YEHHsI PA3IUYHBIX CTOPOH XHMHYECKHX OOBEKTOB M MPOLECCOB, C KOTOPHIMU BO3HUKAET
HEOOXOMMOCTh CTAJIKUBATHCS B MpOodecCuoHaIbHOM cdepe;

—UCIOJIb30BAaHUE PA3JIUYHBIX HMCTOYHUKOB ISl TOJYYEHUsS XUMHUYECKON HH(POpMAIINH,
YMEHHE OLEHUTb €€ JIOCTOBEPHOCTb JUIsl  JIOCTHJKEHUS  XOpOLIMX  pE3yJIbTaTOB B
npodeccruoHanbHOU cdepe;

® [IPEIMETHBIX:

—C(OPMUPOBAHHOCTh TPEACTABICHUA O MECTe€ XUMHU B COBPEMEHHOW HAy4YHOU
KapTUHE MHpa; TOHUMAHUE POJM XUMHUH B (OPMHUpPOBAHWUU Kpyro3opa u (HyHKIMOHAIBHOMN
rPAaMOTHOCTH YeJIOBEKa JJIsl PEUICHUs IPAKTUUYECKUX 3a/1a4;



—BJIAJICHUE OCHOBOIIOJIATAIOUIMMU XUMUYECKUMH [OHATUAMU, TEOPUAMM, 3aKOHAMU H
3aKOHOMEPHOCTSIMHU; YBEPEHHOE IMOJIb30BAHUE XHMHUYECKOW TEPMHHOJIOTMENW W CUMBOJIMKOM;

—BJIaJICHUE OCHOBHBIMH METOJAMU HAy4YHOIO ITO3HAHUS, HCHOJB3YEMBIMU B XHMUU:
HaOJIO/ICHUEM, OMUCAHHEM, U3MEpPEHHEM, SKCIePUMEHTOM; yMEHHE 00pabaTbiBaTh, OOBACHATH
pe3ynbTaThl MPOBEIEHHBIX ONBITOB M J€laTh BBIBOJbI, FOTOBHOCTb U CIIOCOOHOCTH MPUMEHSThH
METO/bI TO3HAHUS NP PELICHUU IPAKTUYECKUX 3a/1a4;

—Cc(pOpMUPOBAHHOCTh yYMEHMSI JaBaTh KOJUYECTBEHHbIE OIEHKH U  IPOU3BOIUTH
pacyeThl M0 XUMUYECKUM (POPMYJIaM U ypaBHEHUSIM;

—BJIaJICHUE TIPaBUJIAMU TEXHUKU O€30MIACHOCTH IIPU UCII0JIB30BAHUN XUMHUECKUX BEILECTB;

—Cc(pOpMUPOBAHHOCTh COOCTBEHHO! MO3UILIMU 10 OTHOIIEHUIO K XMMHUYECKOH MH(pOpMaIui,
IIOJIy4a€MOH U3 Pa3HbIX HCTOYHUKOB.

COJIEP)KAHUE YUYEBHOM JUCHUILIUHBI

BBenenne
Hayunble MeToabl MO3HAHUS BEUIECTB U XMUMHUYECKUX SBJICHUU. Poiib sKCnepuMeHTa U

TEOpHHM B XUMHUH. 3HaueHHe XuMuHU npu ocBoeHun npodeccuit CIIO u cneumansaocterr CITO
€CTECTBEHHO-HAYYHOT0 NMPOoduiIs mpophecCHOHATBHOIO 00pa30BaHMUs.

1. Oprannyeckass XumMus

1.1. IHpeomem opeanuueckori xumuu. Teopus cmpoenus OpeaHUYecKUx coeOUHeHuUlL

IIpeamer opranuyeckoii xumuu. [loHAaTHE 00 OPraHMYECKOM BEILECTBE M OpPraHUYECKON
xumuu. KpaTkuii ouepk UCTOpUU pa3BUTHUS OPraHUYECKOM XMMHH. BUTamm3Mm U ero kpyuieHue.
Oco0eHHOCTH CTPOCHUS OPraHUYECKUX coeMHeHnid. KpyroBopoT yriiepona B mpupo/e.

Teopust cTpoeHUusi OpraHum4yeckux coeauHeHuii A. M. Bbyraeposa. Ilpennocsiiku
co3faHusg Teopuu cTpoeHus. OCHOBHbIE MOJIOKEHHS Teopuu cTpoeHus A. M. byrtneposa.
XUMHUYECKOe CTPOEHHE M CBOMcTBa opraHnyeckux BemiecTB. [lonsrtue 06 nzomepun. CrocoOsl
0TOOpaXKeHHs CTPOSHUs MOJIEeKyIbI (hopMyIbl, Moenn). 3HaueHue Teopun A. M. Bytieposa s
pPa3BUTHUS OPTaHUYECKOW XMMUU U XUMHYECKUX ITPOTHO30B.

CrtpoeHue aToMa yriaepojaa. DIEKTPOHHOE 00J1ako M OpOUTab, S- U p-OpOUTAIIH.

DJNEeKTPOHHBIE W DIIEKTPOHHO-Tpaduueckre (GopMylbl aToMa yriepoia B OCHOBHOM U
BO30YKJIEHHOM COCTOSIHUAX. KoBaneHTHash XMMHUUYECKas CBSI3b U €€ KJacCU(UKAIMS 10 CIoco0y
nepeKphIBaHUs OpOuTasei (- 1 m-CBS3M).

[Tonsitue rudpuauzanuu. Pasnuynble THNbI rubpuauzanuuu GopMa aTOMHBIX opOuTasei,
B3aMMHOE OTTaJKMBaHWE THOPUAHBIX OpOUTallel W UX paCHOJIOKEHHE B MPOCTPAHCTBE B
COOTBETCTBUM C MUHHUMYMOM 3HEPIrUU. I'eOoMeTpHsi MOJIEKYJl BELIECTB, 0OpAa30BaHHBIX aTOMaMH
yTAepoAa B pa3IUYHbIX COCTOSHUSX THOPUAN3AIIH.

Knaccnduxamusi opranudeckux coeaunenuii. Knaccudukanus opranndeckux BEIICCTB B
3aBUCUMOCTM OT CTpPO€HUs yrieponHol uenu. IloHstue (GyHKIMOHAIBHOW TIpYMIIHI.
Knaccudukanus opraHngecKux BEMIECTB 10 THITY (QYHKIIHOHAIEHOW TPYIIIIBL.

OCHOBBI HOMEHKJIATYPbl  OPraHM4YeCKHX BellecTB. TpuBHAJIbHbIE  Ha3BaHMS.
PannonaneHas HOMeHkKatypa kKak npenamectBeHHuna HomeHkinatypsl [UPAC. Homenknatypa



IUPAC: npunmmnsl o0pa3oBaHUs Ha3BaHWW, CTAPIIMHCTBO (YHKIMOHAJIBHBIX TPYI, HX
o0o3HaueHue B npedukcax u cypdukcax Ha3BaHUI OpraHUYECKUX BEIIECTB.

Tunbl XMMHYECKHUX CBSI3ed B OPraHM4YeCcKUX COeJMHEHHMSIX M CIOCO0bI MX pa3pbiBa.
Krnaccugukanys KoBaJleHTHBIX CBSA3EH 1O AJIEKTPOOTPULIATEILHOCTH CBA3aHHBIX aTOMOB, CIIOCO0Y
NEpEeKpBhIBaHUS OpOUTANICH, KPaTHOCTH, MeXaHU3My 00pazoBaHusA. CBs3b MPUPOABI XUMUYECKOH
CBSI3U C TUIIOM KPUCTAJUIMYECKON PEIIeTKU BEIeCTBa U ero (pU3n4ecKUMu CBOHCTBaMH. Pa3phiB
XUMHUYECKOH CBSI3M Kak TMpolecc, oOpaTHbli ee oOpa3oBaHHIO. [ OMOJIMTUYECKUH U
reTepOJIMTUYECKUI pa3phIBbl CBA3EH, UX COMOCTaBICHHE C OOMEHHBIM U JOHOPHO-aKIEHTOPHBIM
MeXaHu3MaMu ux oOpasoBanusi. [loHsTHe CBOOOZHOTO paaukana, HYKICOQWIBHOW U
INEKTPODUITHHON YaCTHUIIBL.

Kaaccudukannsa peaknmii B opranmdeckoil xumuu. [loHsaTHe 0 TMMAax M MeXaHU3Max
peaknuii B opranmdeckod xumuu. CyOctpat u peareHT. Kiaccudukamms peakmuii 1o
W3MEHEHUI0O B  CTPyKType cybOcTtpata (mpucOequHEHUE, OTIICIJIeHHe, 3aMelIeHHeE,
M30MEpHU3alMsi) U TUIYy peareHTa (pagukanbHble, HyKJIeo(QUIbHbIE, 3IEKTPO(UIBHBIE).

Peaxnun npucoenunenus (AN, Ag), s>numunuposanus (E), samemenus (SR, SN, SE).

n3oMmepuzanuu. PasHOBUAHOCTH peakuUui KaKIOro THMA: THAPUPOBAHHUE U JIETUAPHUPOBAHUE,
rajJjOreHUpOBAaHME U JIETaJOT€HUpPOBaHUE, TUApaTallig U JAeTUApATaLMs, THAPOraIor€HUPOBAHNE
U JAETUAPOTaJOTEHUPOBAHUE, MONMMEpU3alus U IMOJIMKOHJEHCAlus, [eperpynmnupoBKa.
OCOOEHHOCTH OKHCIUTEIbHO-BOCCTAHOBUTEBHBIX PEAKLIUI B OPraHMUECKOW XUMUU.

CoBpeMeHHbIEe NMpeICTABJIEHUS] 0 XMMH4YECKOM CTPOEHMH OPraHMYeCKHUX BellecTB.
OcHoBHbIE HampaBiieHUs1 pa3BuTusl Teopun ctpoeHust A.M.bytieposa. M3omepusi opraHnueckux
BellecTB U €€ BuAbl. CTpyKTypHast H30MEpUs: MEXKKIIACCOBasA, YIIEPOIHOIO CKEJIETa, MOI0KEHUS
KpaTHOM CBs3UM M (yHKIMOHANBHOU rpynmbl. [IpocTpaHcTBeHHast M3oMepusi: reoMeTpudeckas U
ontuyeckas. lloHsATHE acMMMeETpHUYecKoro LeHTpa. buonornyeckoe 3HaueHHE ONTHYECKOMN
n3oMepun. B3anMHoe BIMsSIHME aTOMOB B MOJIEKyJIaX OpPraHUYECKHX BELIECTB. DJIEKTPOHHbBIE
3¢ ¢eKThl aTOMOB M AaTOMHBIX TPYI B OPraHMYECKHUX MOJIEeKynax. MHAyKuuoHHbIH 3¢ddekr,
MOJIOKUTEIBHBIA W OTPUIATENBHBIN, €ro ocoOeHHOCTH. Me3omepHbii dhdext (3ddext
CONPSIKEHUS ), EFr0 OCOOCHHOCTH.

Hemoncmpayuu

Komnekuun opraHudeckux BewiecTB (B TOM 4YHCIE JIEKapCTBEHHBIX IpPENaparos,
KpacuTesieil), MarepraioB (IPUPOJHBIX M CHUHTETUYECKMX Kay4dyKOB, IIACTMACC U BOJIOKOH) W
u3aenui U3 HUX (HUTEH, TKaHeH, OT/IeI0YHbIX MaTepHUasoB).

Mopnenn monexkyn CHy, CoHyg, CoHp, CgHg, CH30H —mapocrepikHeBble U 0OBEMHBIE.

Monenu OTTaJIKUBaHUS THOPHUIHBIX OPOUTATICH C TOMOIILIO BO3YIIHBIX IIIAPOB.
BzaumopeiicTBe HaTpus C DTAHOJIOM W OTCYTCTBUE B3aMMOJEHCTBHUS C TUITUIOBBIM
aupom.
OnbITHI, MOATBEPKAAOINNE HATHUUE (DYHKIIMOHATBHBIX TPYIIIT
COCIMHEHUH Pa3IMIHBIX KIIACCOB.

Jlabopamopmubwtii onvim
NsroroBnenne wmojeneld MOJEKYJ— MPEICTABUTEICH pa3IMYHBIX KJIACCOB OPraHUYECKUX
COCIMHEHUM.



Ilpakmuueckue 3anamus.
OO0nHapykeHue yriepoJa W BOJOpPOAa B OpraHuveckoM coenuHeHuH. OOHapyKeHHe
rajoreHoB (mpoba belnpimTeitHa).

1.2. Ipeoenvuvie y2nesodopoon

Tomosiornyeckmii psix ankanoB. [lonstue 00 yraeBogopomax. OCOOCHHOCTH CTPOCHUS
IIPEEIbHBIX YIVIEBOAOPOAOB. AJIKaHbI KaK IPEICTaBUTENIN IPEAEIbHBIX YTIIIEBOLOPOIOB.

DJIEKTPOHHOE U NPOCTPAHCTBEHHOE CTPOEHUE MOJEKYJIbl METaHa M JPYrUX aJKaHOB.
l'omonornueckuii psg uw u3omepuss mnapaduHoB. HopmanbHOE W Pa3BETBICHHOE CTPOCHHE
yriepoaHou nenu. HoMeHkiatypa ajqkaHOB U aJIKWJIBbHBIX 3aMecTUTeNeil. PU3ndyecKue CBOKWCTBA
aJIKaHOB. AJIKaHbI B IPUPOJIE.

XumMHYecKHe cBoiicTBa ankaHoB. Peakuunm SR-Tuma: ramoreHupoBaHue (paboTsl

H.H.CemenoBa),uutpoBanue no KonoBasioBy. MexaHu3M peakuuu XJIOPUPOBAaHUS aJIKaHOB.
Peakuuu neruapupoBaHusi, TOPEHUsI, KATAIUTUYECKOTO OKHUCIEHUs ajdkaHOB. KpekMuHI aikaHOB,
pa3jauuHble BUIbl KPEKUHIA, IPUMEHEHUE B MPOMBIIUIEHHOCTH. [IMpoin3 U KOHBEpcUs METaHa,
M30MepU3aLMsl AJTKAHOB.

I[Ipumenenne u cnocodbl mosaydyeHusi ajakaHoB. OOJacTH NPUMEHEHUS aJKaHOB.
[IpombiniuieHHBIE CIIOCOOBI MOJYYEHHUs AJTKAHOB: IOJIYYEHHE W3 TMPUPOJHBIX HCTOYHHKOB,
KpPEKUHI MapaduHOB, MOJYyYEHHE CHUHTETHUECKOro OCH3MHA, Ta3uduKamnus yris, TMIpUPOBAHUE
ankaHoB. JlabopaTtopHbie criocoObl MOMyUeHUsT alKaHOB: CHHTE3 Biopia, aexapOOKCHINpPOBaHUE,
TUAPOJIN3 KapOuia alroMUHHUSL.

Hukaoankanpl. ['oMonornueckuid psx U HOMEHKIATypa LHMKIOAIKAHOB, WX OOIIas
dbopmyna. IloHsTHe o HanpsHKEHUW NHKIA. V30Mepusi IMKJIOATKAHOB: MEKKIIACCOBas,
YIIAEPOAHOTO CKeneTa, reomerpuueckas. [lomydyenne u ¢usnueckue CBONCTBA LUKIOAIKAHOB.
XuMUYecKue CBOMCTBA HUKIO ankaHOB. Crienuduka CBONCTB IIUKIOAIKAHOB CMAJIbIM pa3MepoM
nukia. Peaknmm npucoeIMHEHNs M paJuKalIbHOTO 3aMEIICHMS.

Hemoncmpayuu

Mopenu MoOJeKyJl MeTaHa, JAPYTMX alKaHOB, Pa3IMYHbIX KOH(pOpMAaIMi LUKIOTEKCaHa.
PactBopenue napapuHa B OEH3MHE U HCIIApEHUE PACTBOPUTEIIS U3 CMECH.

[TnaBnenuenapaduHanerooTHOIIIEHUEKBO,1€(PACTBOPUMOCTD,IIIIOTHOCTh,CMauYUBaHHUE ).

Pa3nenenue cMecu O€H3MH — BOJIa C IOMOILBIO I€IUTEIbHOW BOPOHKH.

I'opennemerana,pomnas-
OyTaHoBolicMecH,1aparHaByCIOBUAXU30BITKAMHEIOCTATKAKUCIOPO/IA.

B3pbIB cMecH MeTaHa ¢ BO31yXOM U XJIOpOM. BOCCTaHOBIEHHE OKCHIOB TSXKENBIX METAJNIOB
napauHOM.

OTHolIeHne HUKIIOTeKcaHa K OpOMHOM BOJIE M pacTBOPY IepMaHraHaTa Kajus.

Jlabopamopnuie onvimol

H3roroBnenue Moenen MOJIEKYJI aJIKAHOB U TaJIOTE€H aJIKaHOB.

NsrotoBnenue mapadMHUPOBAHHOW Oymaru, HCHBITAaHHE €€ CBOWCTB: OTHOIICHUS K BOJAE U
KUpam.

OO6Hapy>keHune BOJIbl, Ca)KH, YIJIEKHCIIOro ra3a B IPOAYKTaX TOPEHUs CBEUH.



O3HaKOMJIEHUECOCBONCTBAMUTBEPIbIXTAPA(QMHOB: IIJIABICHUEM, PACTBOPHUMOCTHIO
BBOJICHOPTaHUYECKUXPACTBOPUTEIISAX, XUMUIECKOMUHEPTHOCTHIO(0TCYTCTBHEMB3aUMOICHCTBUSACO
POMHOMBOI0, pacTBOpaMHIICpMaHTaHATAKAIHSI,THIPOKCUAAHATPUSH CEPHON KUCIIOTHI).

Ilpakmuueckoe 3anamue

[TomydeHneMeTaHAaUN3yICHUEETOCBONCTB: TOPCHUS, O THOIIICHIUSIKOPOMHOMBOJICH ~ PAaCTBOPY
MepMaHraHaTa Kajius.

1.3. Dmunenosvie u ouenosvie y2nes00opodsi

TI'omosiornyeckniipsiAaaKeHoB. DJIEKTPOHHOSUITPOCTPAHCTBEHHOECTPOCHUEMOJIEKYJIBI
JTUJICHA u AJIKEHOB. I'omonornyeckuii pan u obmtas bopmyn
aanKkeHOB.M30MepUs3 TUIICHOBBIX YTJIEBOIOPOAOB: MEKKIIACCOBAS, YTIIEPOAHOI OCKENIETa, IOJIOKEH UK
patHOMCBA3M, TeomeTpuueckas. OcoOEHHOCTH HOMEHKJIATYPbl STHJICHOBBIX YIJIEBOJOPOJIOB,
Ha3BaHMS BAKHEHIINX paguKaaoB. OU3NYECKUE CBOWCTBA AJIKEHOB.

XuMu4yeckue CBOICTBA AJKEHOB. OJEKTPODUIBLHBIM XapaKTep PEakluid, CKIOHHOCTh K
peakuusM TNPUCOEIUHEHUS, OKUCIEeHMs, nonuMmepusauuu. [IpaBuno MapkoBHUKOBa U €ro
3JIEKTPOHHOE 000CHOBaHHE. Peakuun
raJIOT€HUPOBAHUS, TUAPOrajIoreHUpOBaHUs, TuApaTaluu, ruipuposanus. MexannsmApeakuuid. I lon
ATHEOPEAKIHUAXIIONIUMEpU3aK. ['opeHne ankeHoB. Peakuuu OKHCIEHHS B MATKHUX M JKECTKHX
ycioBusix. Peakuus Barnepa u ee 3HaueHue Jjisi OOHapy>Ke€HUSI HEIMpeNeIbHBIX YIIeBOJI0POIOB,
MIOJTyYEHUS TJIUKOJIEH.

IIpumeHeHMencOcOObINOTYYeHUsIATKEeHOB. VI CI10/1b30BaHNEBBICOKOMPEAKIINOHHON
CHOCOOHOCTH AJIKEHOB B XMMHYECKOH NMPOMBINUIEHHOCTH. [IprMeHeHue 3TuaeHa U MpoIuIeHa.
[IpomsblnieHHbIE CLIOCOOBI OTYYEHUS aJKeHOB. Peakuuu neruapupoBaHys U KPEKHHra aJKeHOB.
JlaGopaTopHbie CTTOCOOBI MOTYyUEHUS AJTKEHOB.

Anxaauensl. I loraTHENKIaACCH (KA IMCHOBBIXYTIIEBOIOPOAOBIOB3aUMHOMYPACIIOJIOKEH!
IOKpaTHBIXCBsA3eHBMOIIEeKye. OCOOCHHOCTUAIEKTPOHHOT OUIPOCTPAHCTBEHHOT OCTPOCHUSICOTIPSIKE
HHbIXMEHOB.[IoHATHE O 7 21eKTpoHHOM cucTteme. HomeHKIaTypa AMEHOBBIX YIJIEBOJOPOIOB.
OCOOEHHOCTH XMMHUYECKHX CBOMCTB CONPSKEHHBIX JIMEHOB KaK CJIEICTBUE MX 3JIEKTPOHHOIO
ctpoenusi. Peaknuu 1,4-npucoeaunenus. Ilonmumepuszanuss nueHoB. CrocoObl MOMTyYEHHS
JMEHOBBIX yTIeBo0pooB: padoTsl C.B. Jlebenena, neruipupoBaHue ajlkaHOB.

OcHOBHBIC TOHSITHSI XHMHH BBICOKOMOJICKYJSIPHBIX COeJMHEHMH (Ha mnpuMepe
NPOAYKTOB MOJTMMEpPH3aANHT AJIKCHOB, AJIKaIMeHOB " HX
raJoreHInpou3BoAHbIX). MOHOMED,TOIMMED,PEaKIUATIONMMEPU3ALAN, CTEIICHBIIOIMMEPU3aLUU,CT
PYKTypHOEe3BeHO. TUIBI MOJMMEpHBIX LENEN: JIMHENHbIC, pPa3BETBICHHbIE, cluuThie. [loHsATHE O
CTEPEOpEryJIIpHbIX ~ nonuMepax. llomumepbl  TepMOIIACTUUHBIE U TEPMOPEAKTHUBHBIE.
[IpencraBnenue o miactMaccax u anacromepax. IlonmdTuineH BBICOKOro U HU3KOTO JAABIICHUS, €T0
cBoiicTBa u npumeHenue. Kartammsaropsl [urnepa— Hatra. IlonunponuieH, ero npuMeHeHue u
CBOMCTBA. ["anmorenconepsxamniue IOJIUMEPBL: TeQIIOH, HNOJUBUHWIXJIOPH.
KayuykunarypanpabliincuateTnueckue. Cononumepsl(0yTaaueHCTUPOIbHBINKAY Uy K). Bynkanuzan
usl KaydyKa, pe3uHa 1 500HHT.

Hemoncmpayuu

Mogenu MoJIeKysl CTPYKTYPHBIX M IPOCTPAHCTBEHHBIX HM30MEPOB AJIKCHOB M aJIKaJHWEHOB.
Komneknns «Kayuyk u pesnHay.



Henonumepuzanusikayuyka. CryneHUEMICUHOTOCOKaKay1yKOHOCOB(MOJI04ast,0/Ty BAHYHKOB,
¢buxyca).

Jlabopamopmuwie onvimot

OO6Hapy>keHHe HeTIpeIeTbHBIX COCTMHEHHU B KEPOCHHE, ckunuaape. O3HaKOMJIEHUE C
o0Opa3iaMy OJUATHIICHA U TTOJIUITPOITUIICHA.

PacnioznaBanue oOpa3IoB alKkaHOB U alIKEHOB.

Ilpakmuueckue 3anamus

[Tonydenue sTuIeHa aeruapaTalueit STUIOBOrO CIIUPTA.

B3aumopeiicTBue aTHIIeHa ¢ OpOMHOI BOJIOM, pacTBOpOM TepMaHranara kanus. CpaBHEHHE
TJTAMEHH STUJICHA C TUIAMEHEM TIpeJIeNIbHBIX YTIeBOI0POI0B (MeTaHa, MpONaHOyTaHOBOM cMecH).

1.4. Auemunenoswvie yznesooopoowt

TI'omosnornyeckuiipsigaIKMHOB. DJIEKTPOHHOECUIIPOCTPAHCTBEHHOECTPOCHHEALIETUIICHA u
IpYrux ankuHoB. ['oMmonormueckwii psg u  obOmas Qopmyna ankuHoB. HomeHknaTypa
AlETUJICHOBBIX YIJIEBOJOPOJOB. M30Mepusi MexXKiaccoBasi, YIJIEPOJHOTO CKEJeTa, MOJIOXKEHUS
KpaTHOM CBS3U.

XuMHnyecKue CBOCTBa M MpuMeHeHHe aJIKUHOB. OCOOEHHOCTH peakIMid MPHUCOETUHEHUS
o TPOHHOM yruepoa-yriepogHor cBsa3u. Peakumst KyuepoBa. IlpaBuno MapkoBHUKOBa
MIPUMEHUTEHHO K areTriieHaM. [1oaBmKHOCTh aTOMa BOIOPO/1a (KUCIIOTHBIE CBOMCTBA aJIKHHOB).
Oxkucnenne ankuHoB. Peakmus 3enuHckoro. IIpuMeHeHHE aleTHJICHOBBIX YTIIEBOIOPOIOB.
[TonuBuHMNaLETAT.

IMoxyuenue ankuHoB. [lonydeHue aneTuaeHa MUPOIU30M METaHa U KapOUIHBIM METOIOM.

Hemoncmpayuu

Mopenu MOJEKYJIbl alleTUIICHA U IPYTHX ATKUHOB.

[Tonydenue ameruneHa U3 KapOwWga KaiblUs, O3HAKOMIICHHE C (U3HYECKUMHU H
XUMUYECKUMH CBOWCTBaMU alleTUJIEHA: PACTBOPUMOCTBIO B BOJE, TOPEHUEM, B3aHMOJICHCTBHEM C
OpoMHOIi BO/IOH, pacTBOPOM NepMaHTaHata kanus, cosiMu meau (I) u cepebpa.

Jlabopamopmubwtii onvim

N3roroBiienne Moaenei MOJIEKyJI alTKUHOB, UX H30MEPOB.

1.5. Apomamuueckue yzneso0opoow

I'omoJsiornyeckuii psiq  apeHoB. beH301 Kak IIpeacTaBuTeNb apeHoB. Passurue
npezcTaBiaeHuiocTpoeHMnOeH3051a. COBpeMEeHHBIENPEICTaBICHNU1003IEKTPOHHOMUIIPOCTPAHCTBE
HHOMCTpoeHHHOeH301a.O0pa3oBaHNeapOMaTHIECKONT-cucTeMbL. ] oMosI0TH OeHsoua, 1704
HOMEHKIaTypa, obmas (opmyna. HoMmeHnknaTypa i Iu3aMelIEHHBIX IMPOU3BOJHBIX OeH30Ia:
opmo-, mema-, napa-pacloyiokKeHue 3aMmecturesie. Pu3ndecKkue CBOMCTBA apEHOB.

Xumuueckue cBoiicTBa apeHoB. llpumepsl peakiuii 31eKTpO(UIBHOTO 3aMELCHHS:
rajJloreHUpOBaHus,  alkWiupoBaHus  (kartamuzatopsl  Dpupaens—Kpadrea), HuTpoBanwus,
cyab(pupoBaHus. Peakuuu ruapupoBaHHMs M NpHCOEAMHEHUs xyiopa K OeH3onmy. OcobeHHocTH
XMMHUYECKHX CBOICTB TOMOJIOTOB OeH30sa. B3aumHOe BiIMsSHHME aTOMOB Ha IpUMEpe



roMoJyioropapeHoB. OpueHTalusl B peakiyax 3eKTpopuibHoro 3amenieHus. Opuentantsl 1 u 11
pona.

IIpumenennennonyyenneapeHoB. I IpupoHbIENCTOYHUKUAPOMATHUECKUXYTIIEBOAOPOIOB.
ApoMaTtuzanus ajJKkaHOB M LUKIOAJTIKaHOB. AJIKUIIMpOBaHuE OEH3071a.

Hemoncmpayuu

[lapocTepkHeBbIe U 00BbEMHBIE MOJIEIM MOJIEKYJ O€H305la U €ro roMosioro. Pasnenenue
cMecH OeH30JI— BOJla C TIOMOIIBIO I€UTEIbHON BOPOHKH.

PactBopsiromasicriocoOHOCTOeH301a(IKCTPAKITUAOPTaHUYECKUXHHEOPTaHUUECKIX
BEIIECTBOCH30I0MU3BOIHOTOPACTBOPaio/1a,KpacuTeNeH;pacCTBOPEHUEBOCH3 0JICBEILIECTB,
TPYZAHOPACTBOPUMBIX B BOJI€ (CEpbl, OEH30MHOM KHCIOTHI).

['openne GeH3zona.

OtHomrenne OeH30J1a K OpOMHOM BOJIe, pacTBOp yrepMaHranarta kamus. [lonyuenue
HUTPOOECH30J1a.

OzHakomiieHHe ¢ (U3UYECKHMMH CBOWCTBAMHM apOMAaTHYECKHX YTJIEBOJOPOIOB C
ucrnonp3oBaHueM pactBoputesiss «ConbBeHT». M3roTroBieHHE M HUCMOIb30BaHUE MPOCTEHIIEro
npubopa i xpomarorpaduu.

[Tony4yennebensomnaaexkapOoKkcHINpoBaHUEeMOeH30HOMKNCIOTHL. [Tosyuennenpaccioenue
sMyJibcuu OeH3ona ¢ Bojoil. OTHoueHue O6eH3oja K OpOMHOI BOAE M pacTBOpPY INE€pMaHraHaTa
KaJIHsl.

1.6. Hpupoonsie ucmounuxu y2ne6o0opooos

He¢g1h. Haxoxnenue B mpupone, coctaB M (Qusudeckue cpoiictBa HedTH.TormnmuBHO-
sHeprernyeckoezHaueHueHeu. IIpompinuiennasnepepadorkaneptu. Pektudukarys
He(TH,0CHOBHBIC()pAKIIMHEEpa3IeICHUS NXHCIIONIb30BaHue. BropuanasnepepadoTka
HedTenpoaykToB. PexTrdukanusamasyranpuymenbiieHHoM1aBiIeHnn. Kpekunrae g renpoaykros. P
a3IMYHBIeBUABIKpekHHTa, padboThIB.I . IlyxoBa. MI30Mepu3ausiaakaHOB.
ANKUITUpOBaHUEHENPEeNbHBIXYTTIEB010p010B. Pudopmunruedprenpoaykros.Kauectso
aBTOMOOMJIBHOTO TOIIMBA. OKTaHOBOE YHCIIO.

IIpupoaublii 1 nonyTHbIH HedTAHON ra3pl. CpaBHEHHE COCTaBa MPUPOAHOTO U MOIMYTHOTO
ra3oB, UX IPAaKTHYECKOE UCIOIb30BaHHE.

Kamennbiii yroab. OCHOBHbIE HalpaBJIE€HUs UCIIOJIb30BaHUS KaMEeHHOTo yris. KokcoBanue
KaMEHHOTO YIUIA, BaKHEWINNE MPOIYKTHl 3TOrO Ipolecca: KOKC, KAMEHHOYTOJIbHAsl CMOJja, Haj
cmonbHass Boxa. CoenMHEHWs, BBIIEIAEMbIE M3 KaMEHHOYTIOJIBHOM CMOJBL  IIpomykTsl,
10JIy4aeMble U3 HaJl CMOJIbHOU BOJBI.

DKOJIOTHYeCKHEACTIEKTHI00BIYH, IEPEPa0OTKUUUCTIONb30BAHUAT OPIOUYNXUCKOTIAEMBIX.

Hemoncmpayuu

Komnexuusa «lIpupoaHbie NCTOUYHUKHN YIIeBOLOPOAOB». CpaBHEHHE IPOLIECCOB FOPEHUS
HedTH 1 npupoHOTO raza. O6pazoBanne He(PTIHON IJIEHKU HA TTOBEPXHOCTH BOJIBI.

Karanurudeckuii KpeKHHT napaduna (MM KepoCcHuHa).

Jlabopamopnuie onvimoi

OnpeneneHre HaJaW4yusl HENpeNeibHbIX YIJIEBOJOPOAOB B OEH3MHE U KEPOCHHE.
PactBopuMOCTh pa3iauuHbIX HedTenpoaykroB (OeH3uMHa, KEpOCHHA, JU3EJIbHOIO TOIUIMBA,
Ba3enHa, napaduHa) Ipyr B aIpyre.



1.7. I'uopokcunvusie coedunenua

Crpoenne u kiaaccupukanusi cnuproB. Krnaccudukanus COUpPTOB 1O  TUMY
YTJIEBOIOPOHOTOPAIUKAIIA, YUCTYTHAPOKCHIIBHBIXT PYIITUTHITYaTOMAaYTJIEPO/1a,CBI3aHHOTOC
TUAPOKCHIIBHON TPYIIION. DJIEKTPOHHOE M TIPOCTPAHCTBEHHOE CTPOCHHUE THAPOKCUIBLHOMN TPYTIIIBI.
BnusiHue ctpoeHust cnupToB Ha UX (pu3nUecKue cBOMCTBA. MeXMoIeKyIsipHasl BOJOPOAHAS CBS3b.
l'omonoruueckuii psiag  HpeAesbHBIX OJHOATOMHBIX CHUPTOB. M3omMepuss M HOMEHKJIATypa
aJIKaHOJIOB, WX 001mas Gopmyna.

XHMHYecKHeCBOHCTBAATKAHOJI0B. PeakiinoHHascriocoOHOCThIIPEATbHBIX0IHOATOMHBIX
ciuptoB. CpaBHEHHE KHUCJIOTHO-OCHOBHBIX CBOWCTB OPraHMYECKMX M HEOPraHWYECKHUX
coenuHeHul, coaepxkamux OH-rpynmy: KUCIOT, OCHOBaHUM, aM(OTEPHBIX COCTUHEHUI (BOMIBI,
cnupToB). Peakuuu, moaTBepiKAarollMe KUCIOTHBbIE CBOMCTBA CIHUPTOB. Peakiuu 3aMenieHus
THIPOKCUIBHOM Tpymnmbl. MeXMONeKyJsipHas JAeTHApaTalus CIUPTOB, YCIOBUS 00pa30BaHUS
MPOCTHIX PUPOB.

Cnoxsble 3(QUpbl HEOPTaHWYECKUX W OPraHUYECKUX KHCIOT, PEaKIMH JTepudUKaInu.
OkuclieHre U OKUCIUTEIbHOE IETUIPUPOBAHNE CITUPTOB.

Cnoco0bl mOJIy4eHUs] CHHUPTOB. ['Haponu3rasoreH ajnkaHoB. ['HapaTanusi ajaKeHOB,
yCIIOBUS €€ MpoBeeHus. BoccTanoBieHe KapOOHUIBHBIX COEAMHEHUH.

OT1aeibHbIE NMPEACTABUTENN AJKAHOJOB. MeTaHOJ, €ro MPOMBIIIICHHOE TOJyYeHHE W
MPUMEHEHHE B TMPOMBIIUICHHOCTU. buonorndeckoe paeWictBue MeraHona. Crneuuduyeckue
CIIOCOOBI IOMYUYEHUS ITUIIOBOTO criupTa. DU3NOIOrHYecKoe JecTBHIE dTaHOMA.

MHoroaromuble cnupThbl. l3omepuss ¥ HOMEHKIATypa MpEeACTaBUTENEH ABYyX- |
TPEXaTOMHBIX CHUPTOB. OCOOEHHOCTH XUMHUYECKHUX CBOWCTB MHOTOATOMHBIX CIHPTOB, HX
KauecTBEeHHOE oOHapyxeHue. OTHenbHbIe MPEACTABUTEIIN: ITUIICHIIINKOIb, TIIHIICPUH, CIIOCOOBI
UX TIOJyYEHHUs], MPAKTUUYECKOE MPUMEHEHHE.

DeH0J1.DTeKTPOHHOCUIIPOCTPAHCTBEHHOECTpoeHHE (PeHOTa. B3anMHOEBIIMIHUEaPOMATHYECK
Or0 KOJIbIIa U TUAPOKCUIBHOU TPYTIIIHI.

XuMmudeckuecBorcTBadeHoIakakPyHKITUIETOXUMHIECKOTrocTpoeHus1. bpomupoBanueheHomn
a(kKauecTBEHHASIPEAKIINS ), HUTPOBaHUE(TTUKPHUHOBASKUCIIOTA,EECBONCTBAN

npuMmeHeHne).O0pa3oBaHie OKPAIIEHHBIX KOMIUIEKCOB CHOHOM F63+.HpI/IMeHeHI/Ie ¢enona.
[Tonmyuyenue ¢peHoIa B TPOMBIIIIICHHOCTH.

emoncmpayuu

Mopenu MOIeKyJ1 CHUPTOB U (PEHOIIOB.

PactBOopuMOCTh B BOJI€ aJKaHOJIOB, STWJICHIVIMKOJSA, TiulepuHa, ¢eHona. CpaBHeHUE
CKOpOCTH B3aWMOJICHCTBHS HATpUsi C OTAHOJOM, NPOMAHOJIOM-2,2-METUIIPONAHOIOM-2,
[JIMLEPUHOM.

[Tomyuenue 6pomMaTaHa U3 ATAHONA.

BritecHenne enosna u3 peHossaTa HaTPHUS YrOJIbHONW KHCIOTOM.

Peaxuus denomna c popmanbaerugom.

KagecTBeHHbIE peakiuy Ha (PEHOIL.

3aBUCHUMOCTH PaCTBOPUMOCTH (Pe€HOJIA B BOJIE OT TEMIIEPATYPHL.

B3aumopeiicTBue geHoma ¢ pacTBOPOM IIETOYH.



Pacno3naBanue pacTBOpoB (eHonsATa HaTpus U KapOoHarta HaTpus (OGapOoTax
BBIJIBIXa€MOT'0 BO3/lyXa WU JeHCTBUE CUIIbHON KUCIIOTHI).

PacrniozHaBaHue BOAHBIX pacTBOPOB (PEHOJIA U TIIULIEPUHA.

Jlabopamopmuwvie onvimol

Pextudukamms cMecu 3TaHOT — BOJA.

OOHapy»KeHue BOJbl B a3€0TPOIHON CMECH BOJBI U ATUIIOBOTO CITUPTA.

Ilpakmuueckue 3anamusn

W3yueHne pacTBOPUMOCTH CIIUPTOB B BOJIE.

OxucneHue CnupTOB Pa3IMuHOr0 CTPOCHUS XPOMOBOM CMECHIO.

[Tony4yenue austrinoBoro 3¢gupa. [lonyuenue raumepara Menu.

1.8. Anvoezuovt u kemonwi

F'omonornueckne psiabl  ajbAerugioB MW KeToHOB. [lonsatne o KapOOHUIBHBIX
COCIMHEHUSAX. JJICKTPOHHOE CTPOCHHE KapOOHWIBbHOW Tpymmbl. M3oMepus u HOMEHKIATypa
aJbACTUIOB U KeTOHOB. Du3nyeckue cBOWCTBa KAPOOHUIBHBIX COSTUHEHUH.

XuMHYecKHe CBOICTBA ajbJernjioB M KeTOHOB. PeakmuoHHas CrocoOHOCTH
KapOOHUJIBHBIX COEIMHEHUN. Peakiuu OKHCIEeHUs albJeruaoB, KauyeCTBEHHBbIC peaklud Ha
anpJeruinyto rpynmny. Peakuuu mnonukoHaeHcanuu: oOpa3oBaHue (GeHonodopMabaeruaHbIX
CMOJI.

IIpumeHeHne U TOJyYeHHE KapPOOHMJIbLHBIX coeluMHeHUil. [IpuMeHeHne anbAeruoB U
KETOHOB B OBITYy M TPOMBIIUICHHOCTH. AIBJETHIIBI M KETOHBI B Mpupoae (dpUpHbIe Macia,
tdbepomonsl). Ilomydyenne KapOOHWIBHBIX COEIWHEHUN OKHCICHHEM CIUPTOB, TUIApaTanueit
AJKWHOB, OKHCJIEHUEM YIJIEBOAOPOAOB. OTHAENbHBIE NPEACTABUTENMN AJIBJIETUIOB M KETOHOB,
CHEIU(PUICCKUE CIIOCOOBI UX IMOYICHHS U CBOMCTBA.

Hemoncmpayuu

[MlapocTepkHEeBble U OOBEMHBIE MOJEITH MOJICKYJ albJCTHUAOB M KETOHOB. l[lomydeHwe
YKCYCHOTO ajbJerujia, OKHUCIEHHWE 3TaHOJIa XPOMOBOW cMmechlo. KadecTBEHHbIE peakuuu Ha
aJbJAECTUHYIO IPYIIITY.

Jlabopamopmuvie onvimot

OxucneHue 3TaHoJIa B 3TaHAJb PACKAJIEHHON MEAHOMN IPOBOJIOKOM.

[Tonyuenue deHonopopManbICTHAHOTO TOIUMEDPA.

Pacnio3naBanue pactBopa arneToHa u ¢popmainHa.

Ilpakmuueckue 3anamus

N3yueHne BOCCTAaHOBHUTENBHBIX CBOWCTB aJbJCTHUIOB: PEAKIUS «CEPEOPSHOTO 3epKaja,
BoccTaHoBjIeHUE Tuapokcuaa meau(1l).

BzaumoneiictBue Gpopmanbaeruia ¢ TuApoCcyIbGUTOM HATPHUSL.

1.9. Kapéonosvie kucnomol u ux npouzeoonvie

I'omosormyeckmnii psiaq nmpeaeJbHbIX OJHOOCHOBHBIX KapOOHOBBIX KHCJAOT. [loHsTHE O
KapOOHOBBIX KHCIIOTaX M WX KIacCHU(pUKAIUsA. DIEKTPOHHOE M TPOCTPAHCTBEHHOE CTPOCHHE
KapOOKCUJIbHOW rpynmnbl. ['oMonornyeckuili psijy NpPEAesbHbIX OJHOOCHOBHBIX KapOOHOBBIX



KHCIIOT, IX HOMEHKIIATypa U U30oMepus. MeKMOIeKyIsIpHbIE BOJAOPOIHBIC CBSA3H KapOOKCHIBLHBIX
TpyII, UX BIUSHUE HA GU3NYECKHE CBOMCTBA KAPOOHOBBIX KUCIOT.

XuMHYeCKHe CBOCTBA KapOOHOBBIX KHMCJIOT. Peakiuu, WUIIOCTPUPYIOIINE KUCIOTHBIE
CBOMCTBA M HUX CpaBHEHHWE CO CBOWCTBAaMM HEOpraHuyeckux kucioT. OOpa3oBaHUe
(YHKIIMOHATIBHBIX TPOU3BOJHBIX KapOOHOBBIX KHCIOT. Peakium stepuduranuu. AHTHIPHUIBI
KapOOHOBBIX KUCJIOT, UX TIOJyYEHUE U IPUMEHEHHE.

Cnoco0bl moJiy4eHHs1 KapOOHOBBIX KHCJI0T. OTae/bHbIe NPEACTABHTEHM W HX
3HayeHue. OOmuMe crnocoObl MOMYYEHHs: OKUCIICHHUE alKaHOB, aJKEHOB, MEPBUYHBIX CIUPTOB,
aNbJeTua0B. BakHelmme mnpeacTaBUTeNM KapOOHOBBIX KHCIOT, WX OWOJIOTHYECKas pOJb,
cnenuduyeckre CcrnocoObl MONYyYeHHs, CBOWCTBA M MPUMEHEHHE YPaBBHHOH, YKCYCHOM,
MAJIbMUTUHOBOW M CTE€APUHOBOM; AaKpPWJIOBOM M METAKPWJIOBOW; OJIEMHOBOM, JIMHOJEBOW U
JINHOJIEHOBOM; I[aBEeJIEBOM; OCH30MHOM KHUCIIOT.

Caoxnbie 3¢upbl. CTpoeHHE U HOMEHKJIATypa CIOXHBIX dS(PHUPOB, MeEXKKIACCOBas
n3oMepHsi ¢ KapOOHOBBIMM KHcIOTaMU. CriocoObl MONYYEHHs CIOKHBIX 3¢pupoB. OOpaTUMOCTh
peakiuu 3tepudukanuud U (HAaKTOphl, BIUAIOIIME HA CcMelleHue paBHoBecus. OOpazoBaHHe
cnoxHbIX TonudGupoB. [lonudtunentepedranat. JlaBcan kak MNpeACTaBUTENh CHHTETHUECKUX
BOJIOKOH. XMMUYECKHE CBOWCTBA U MPUMEHEHHUE CII0KHBIX A(UPOB.

Kupsbl. Kuppl kak cioxxsble 3¢upbl riunepuHa. KapOoHOBbIE KHCIIOTHI, BXOJISILIUE B
COCTaB HUPOB. 3aBUCUMOCTb KOHCHUCTEHLIMM >KMPOB OT MX COCTaBa. XHMMHMUYECKHE CBOMCTBA
YKUPOB: TUAPOJIU3, OMBUJIEHUE, THIAPUPOBaHUE. buonornyeckas poiib KUPOB, UX HUCIOIB30BAHUE B
OBITY U IPOMBIIIIEHHOCTH.

Comn kapOoHOBBIX KuCJ0T. Mputa. CrocoObl IMOJTy4YeHHUs COJICH: B3aUMOJCHCTBHE
KapOOHOBBIX KHUCJIOT C METaUIaMH, OCHOBHBIM M OKCHIaMH, OCHOBAaHUSIMH, COJISIMH; LIEIOYHOMN
THIPOJIN3 CIOXKHBIX 3(PHUPOB. XUMHYECKHE CBOMCTBA COJeW KapOOHOBBIX KHCIOT: THUAPOIU3,
peaxkiu MOHHOTO oOMeHa. Mbljia, CYIIHOCTh MOIOLIETo AeicTBUs. OTHOIIEHHE MbLIa K KeCTKOM
Bozie. Cunrernueckue morouue cpeactBa—CMC(aeTepreHTsl), ux NPEeuMyIIecTBa U HEJOCTATKH.

Hemoncmpayuu

3HAKOMCTBO C (PU3NYECKUMU CBOWCTBAMHU BaXKHEUIIIUX KApOOHOBBIX KUCIOT. Bo3ronka
OCH30MHON KUCIIOTBHI.

OTHoIIEHNE Pa3TUYHBIX KAPOOHOBBIX KUCIOT K BOJIE.

CpaBnenue pH BOJHBIX pacCTBOPOB YKCYCHOM M COJISHOM KUCJIOT OJJMHAKOBOW MOJISIPHOCTH.

[TosrydyeHne npUATHO MAXHYIIEro CI0KHOIO 3upa.

OTHOIIEHUE CIMBOYHOTO, TOACOJHEYHOTO, MAITMHHOTO Macell M MaprapuHa K OpoMHOI
BOJIE U PaCcTBOPY MEpMaHraHaTa KaJus.

Jlabopamopnvie onvimoi

B3anMopeicTBue pacTBOpa yKCYCHOM KHCJIOTBI C MarHMEM, OKCHJIOM LIMHKA, TUAPOKCHIOM
xenesa (I11), pactBopom kapOoHaTa Kaius U cTeapaTa Kaius.

O3HakoMJIEHHE ¢ 00pa3liaMu CJIOXKHBIX A(PHPOB.

OTHOIIIEHNE CIIOKHBIX 2(PUPOB K BOJIC U OPraHUYECKUM BEIlleCTBaM. BhIBe1eHNE KUPHOTO
ISITHA C TIOMOLIBIO CIIOXKHOT0 3upa.

PacTBOpUMOCTB KMpPOB B BOJE U OPraHUYECKUX PACTBOPUTEIAX.

CpaBHEHHME MOIOIINX CBOMCTB X034iCTBEHHOT0 Mbuta 1 CMC B 5KeCTKOM BOJIE.

Ilpakmuueckue 3anamus



PacTBOpHMMOCTbh paznUuUHBIX KapOOHOBBIX KHCIOT B Boje. BzaumosneilcTBue YKCYCHOM
KUCJIOTHI ¢ MeTayutaMu. [lonmydenue n30aMmuaoBoro 3hupa yKCyCHOW KHUCIIOTHI.

CpaBHEHUE CTENEHM HEHACHIIEHHOCTH TBEPJAOr0 U KUAKOro >XUpoB. OMBUIEHHE JKHUpA.
[lonyyeHrne MblIa M M3yYEHHE €ro0 CBOMCTB: IMEHOOOPAa30BaHUSA, PEAKIMUMOHHOTO OOMEHa,
THJIPOJIN3a, BBIJICIIEHUS CBOOOAHBIX )KUPHBIX KUCIOT.

1.10. Vznesoow

Ilonsitue 00 yriaesogax. Knaccudukanus yriaeBogoB. MoHO-, AM- U TOJUCAXApPUIBL,
MIPEJICTAaBUTENN KaX101 rpyNIbl yriieBoAOB. buonornyeckas posb yrieBoJoB, UX 3HAYEHUE B KU3HU
4yeJioBeKa U o01IecTBa.

Momnocaxapuabl. CTpoeHHEHONTHYECKAIU30MEPUIMOHOCaxapu10B. VIXKiaccupukausmoyn
CJIyaTOMOBYTJIepOJaunpupoiekapOoHuIbHONT py bl opmynsiduiepan Xeyopca ISt
u300paxkeHusi MOJIeKyJI MOHocaxapuaoB. OTHeceHne MoHocaxapuaoB K D-u L-psany. Baxneiiue
MPEACTAaBUTEIN MOHO3.

['mroko3a, cTpoeHne ee MOJIEKYJbl U ¢u3nueckue cBorcTBa. Tayromepusi. XuMHUYECKUE
CBOWCTBA TJIIOKO3BI: PEAKIMU IO AIbJCTUAHON Tpymme («cepeOpsSHOro 3epKaiay, OKUCICHHE
a30THOM  KHUCIOTOM, ruapupoBaHue).Peakimym TIIOKO3bl Kak MHOrOQTOMHOIO  CHHpTa:
B3aMMOJICHCTBHE TIIOKO3bI ¢ THapokcuioM meau(ll)mpu koMHaTHON Temmeparype U HarpeBaHHUH.
Paznuunble Tunbl OpoxeHus (CIUpTOBOE, MOJIOYHOKKCIOE). ['ioko3a B mpupojae. buonoruueckas
POJIb U IPUMEHEHHE IITI0K03bl. DpyKTO3a KaK n30Mep IitoKo3bl. CpaBHEHHE CTPOSHHSI MOJIEKYJIbI
U XUMHYECKUX CBOMCTB TITIOKO3bI U GpyKTO3bl. DPyKTO3a B MPUPOE U €€ OMOJIOrHYecKas poib.

[TenTo3b1. P603a 1 ge3okcuprbo03a Kak mpeICTaBUTENN albI0NeHT03. CTpOoeHHE MOJIEKYI.

Jucaxapuasbl. Crpoenue JIACaxapuJIOB. Cnoco0 COUJICHEHHUS LIUKJIOB.
BoccranaBnuBarome M HE BOCCTAHABIMBAIOLIME CBOMCTBA JAMCaxapuJ0B KakK CJEACTBUE
cowleHeHHs 1uKiaa. CTpoeHue M XMMHUYECKHE CBOMCTBa caxapo3bl. TEXHOJIOrMYECKHE OCHOBBI
IIPOM3BOJICTBA caxapo3bl. JIakTo3a 1 MaJIbTO3a KaK U30MEphI CaXxapo3bl.

Moancaxapuasl. O6miee crpoeHue mnonucaxapuaoB. CTpoeHHE MOJIEKYJbl Kpaxmarna,
aMniI03a M aMUJIoneKTHH. Du3nyeckue CBOMCTBA Kpaxmalla, €ro HaX0XKJICHHE B NPUPOJE U
Ouosorudeckas poib. I'mukoreH. Xumudeckue cBoiicTBa Kpaxmana. CTpoeHHEe 3JIeMEHTapHOTO
3BEHa LIEJUTIOJNO3bl. BiusHuEe CTpoeHHs MOJMMEpPHON Lenu Ha (U3NYECKUe U XUMHYECKHE
CBOWCTBA  WEJUIIOJIO3bL. [ 'MAposin3  LEUIono3bl, 00pa3oBaHME  CIOXKHBIX  3(QUPOB €
HEOPraHMYECKUMU W OpraHMYecKUMU KuciotaMu. [loHsTHe 00 HMCKYCCTBEHHBIX BOJOKHAX:
aleTaTHOM IIenke, Bucko3ze. Haxoxkaenuwe B mpupoie U Ouosioruyeckass pojb ILEJIH0I03bI.
CpaBHeHHE CBOMCTB Kpaxmaiia U 1eJITF0I03bI.

Hemoncmpayuu

OO0pa31pl YIiIeBOI0B U U3EJINN U3 HUX.

[lonmyuyenue caxapaTa KajaplUs W BBIIEJIECHUE Caxapo3bl M3 pacTBOpa caxapaTa KajbLusl.
B3anmopericTBre TFOK03bI ¢ ((YKCHHCEPHUCTOM KHUCIOTOM.

OTtHoweHne pacTBOpoB caxaposbl U ManbTo3blk Cu (OH)2npunarpeBanuu. O3HaKOMIIEHHUE C
(bu3nYecKMMU CBOWCTBAMH KpaxmMaja U LeJUII0JI03bI.

Habyxanue 1nemnoao3sl 1 KpaxMana B Boje. [lonyueHne TpuHUTpaTa LENTI0I03BbL.

Konekuus BOJIOKOH.

Jlabopamopuwie onvimot



O3HakoMyIeHHE C (PU3NYECKUMH CBOMCTBAMH TJTFOKO3bI (aNITeYHAas! yIaKoBKa, TAOJIETKH).

KucnoTHbI ruaposns caxapo3sl.

3HAKOMCTBO C 00pa3amMu MoJIucaxapuaoB.

OO6napyxeHue Kpaxmaja C NMOMOIIbI0 KAaueCTBEHHOH peakuuu B Mene, xjiede, Horypre,
MaprapuHe, MAaKapOHHBIX U3JIEIHUSIX, KpyIax.

Ilpakmuueckue 3anamus

Peakuus «cepeOpstHOro 3epkaia» TIIOKO3bl. B3anMmopeilcTBhUe TIIOKO3bI C THUAPOKCUIAOM
menu (I1) mpu pa3nuuHBIX TeMIepaTypax.

JelicTBe aMMHaYHOT'O PaCTBOPA OKCHJIa cepedpa Ha caxaposy.

OO0Hapy>keHue JTaKTo3bl B MoJIoke. [{eficTBre iio1a Ha Kpaxmal.

1.11. Amunwi, amunoxucnomer, 6enxu

Knaccnduxamusi u nzomepusi amunoB. [lonarue 06 amunax. [lepBudHble, BTOPUYHBIE U
TpeTuyHble aMuHbl. Kiaccudukamnuss aMHHOB MO TUIY YIVIEBOAOPOJIHOTO pajauKaia U YHCIY
aMUHOTPYII B MoJieKyJe. ['oMonornueckue psiibl NpeAesibHbIX aTu(paTHIeCKUX U apOMaTHYECKUX
aMHUHOB, U30MEPHSI U HOMEHKIIATYPA.

XHMHYeCcKHe CBOMCTBA AMHHOB. AMUHBI KaK OPTraHUYECKUE OCHOBAHUS, UX CPABHEHUE C
aMMHMAKOM M JPYTMMH HEOPraHWYECKMMHM OCHOBaHHAMHM. CpaBHEHHME XMMHYECKHUX CBOMCTB
anudaTUYecKuXx M apoMaTH4ecKuX amMuHOB. OOpa3oBaHME aMHIOB. AHWIMHOBBIE KpacHUTEIH.
[TonsTe o cuHTeTHYECKUX BOOKHAX. [lonnaMuipl ¥ noJMaMuAHbIE CAHTETUYECKUE BOJIOKHA.

IIpumenenue u mosyyenue amuHoB. [lonyuenne amunoB. Pa6oter H. H. 3ununa.

AMuHOKHCJIO0TBI. [loHsATHE 00 aMHMHOKHCIOTaX, WX KilaccHUKALMSI U CTPOCHHUE.
Onruyeckas wW30MepHs 0O-aMUHOKHUCIOT. HoMmeHknaTypa aMHHOKHMCIOT. JI{BOHCTBEHHOCTh
KHCJIOTHO-OCHOBHBIX CBOWCTB aMHUHOKHCIOT W €€ MNpUYMHbL. bunonspheie noHsl. Peaxiuun
kouzaeHcaruu. IlentugHast cBsi3b. CHHTETHYECKHE BOJIOKHA: KampoH, »HaHT. Kiaccuduxarms
BOJIOKOH. [loydyenne aMuHOKHCIIOT, UX IPUMEHEHUE U OMosorndyeckas (QyHKIIHS.

Beaxku. benku kak npupoaneie nonumepsl. llepBuuHas, BTOpHUYHAs, TpeTUYHAs U
YETBEPTUYHASL CTPYKTYphl OenkoB. DUOpWUIIpHBIE € TIOOYIspHBIE Oenku. XUMHUYECKUE
CBOIicTBa OENKOB: TOpEHUe, JAeHAaTypalus, THUAPOJIN3, KaueCTBEHHbIE (LIBETHBIC)PEaKLUU.
buonornueckue ¢yHkuuu OenkoB, WX 3HaueHWe. benku kak KommoHeHT mnuimu. [IpoGiema
OEJIKOBOI'0 TOJIO/IaHUS U ITyTU €€ PELICHMUS.

Hemoncmpayuu

Pu3NUeCKUECBONCTBAMETHIIAMHUHA: arPEraTHOECOCTOSIHUE, [IBET,3aM1aX,0THOIEHUE K  BOJIE.
I'openune MeTrnamuHa.

BzaumopelicTBue aHWJIMHA U METUJIAMHUHA C BOJAOM M KUCIOTAMH.

OxpammBanue TKaHEH aHWIMHOBBIMU KPACUTEISIMH.

Ob6Hapy>xeHre GyHKIIMOHATBHBIX TPYIII B MOJIEKYJIaX aMUHOKHCIIOT.

Heittpanu3zanus menoun aMuHOKUCIIOTOM.

Helirpanuzanysi KUCI0THI aMUHOKHUCIIOTOM.

PacTBOpeHue u ocaxxJeHre OEIKOB.

Jlabopamopnuie onvimoi

H3roroBieHue mapocTep>KHEBBIX 1 00bEMHBIX MOJIeIeii H30MEPHBIX aMUHOB.

PacTBopeHue 6enKkoB B BOJIE U UX KOATYJISILIMS.



OO6Hapy>xeHue Oelka B KypHHOM STHIE B MOJIOKE.

Ilpakmuueckue 3anamus

OO6pa3zoBanue coseit anmwimHa. bpomupoBanue aHuIMHA.
O6pa3zoBanue cosneit raumuHa. [lomyyeHne MeTHON COJH TITHITHA.
Henarypanust 6enka. [[BeTHbIE peakiuu OSIIKOB.

1.12. Azomcooepyucawue zemepoyuxnuueckue coedunenus. Hykneunoevie kuciomol

HykiienHoBble KucJa0Thl. HyKII€MHOBBIE KHUCIOTHI Kak MPUPOJHBIE IOJIUMEPHI.
Hykneoruasl, ux crpoenue, npumepbl. AT® u AJID, ux B3auMOIpeBpallleHUE U POJIb 3TOrO
npouecca B mpupozae. Ilonstue JIHK u PHK. Crpoenue [AHK, ee mepBuunas u BTOpHUHAas
ctpykrypa. Paboret ®@.Kpuka u J[.Yorcona. KoMmiuieMeHTapHOCTh a30THCTBIX OCHOBaHUM.
Permukarust JIHK. Oco6ennoctu crpoenus PHK. Tunet PHK u ux Ouonorudeckue (GpyHKIUU.
[TonsTre o TponuHoMm kojne (kogoHe). bruocunTes Genka B )KUBOW KJeTKe. [ eHHas MHKEHEpHs U
o6unorexHonorus. TpaHncreHHble (OPMbI pACTCHHI U )KUBOTHBIX.

Hemoncmpayuu

Mojaenu MOJIEKYJT BAXKHENUIIUX TETEPOLIUKIIOB.

Komnnekuus rerepoluKIndYecKuxX COequHEHUH.

JeiicTBre pacTBOpa MUPHUANHA HA UHIUKATOP.

B3anmopeicTBre nupuanHa ¢ COISTHON KHCIOTOM.

Mopens wmonekynsl JIHK, agemMoHCTpamusi mpUHIMIA KOMIUIEMEHTAPHOCTH a30THCTHIX
OCHOBaHM.

OO0pa3ipl IPOAYKTOB MUTAHUS U3 TPAHCTEHHBIX ()OPM PaCTEHUH U KUBOTHBIX.

JlexapcTBaunpenaparbl,u3roTOBIEHHBIEMETOIAMUT€HHOMMH)KEHEPUUHOUOTEXHOJIOT UH.

Jlabopamopmbwiii onvim

H3roroBieHre 00bEMHBIX U IIAPOCTEPIKHEBBIX MOJIEICH a30TUCTBIX TeTEPOIIUKIIOB.

113 Buonozuuecku akmuenvle coeOuHeHus

®epmenTbl. [loHaTne 0 ¢epMeHTax Kak O OMOJOTMYECKUX KaTalu3aTopax OeIKOoBOM
npupoabl. OCOOEHHOCTH CTPOSHUS M CBOWCTB B CPABHEHUHU C HEOPTraHMUECKUMHU KaTalu3aTOPaMU.
Knaccugukauus ¢pepmenToB. OCOOEHHOCTH CTPOEHHSI U CBOWCTB (PEPMEHTOB: CEIEKTUBHOCTb U
3¢ (PEeKTUBHOCTh. 3aBUCUMOCTh aKTUBHOCTU (PepPMEHTOB OT Temrieparypsl U pH cpenbl. 3HaueHne
(bepMeHTOB B OMOJIOTUU U IPUMEHEHHUE B IPOMBIIIUIEHHOCTH.

Buramunsbl. Ilonstne o BuramuHax. Mx knaccudpukamus u obozHadeHue. Hopwma
notpebienus BUTaMuHOB. BogopactBopumele (Ha mpuMmepe ButamuHoB C, rpynmsl B u P) u xupo
pacTBopuMble(Ha mnpumepe ButamMuHOB A,D m E). A  BUTaMUHO3BI, TUNEPBUTAMHUHO3bI U
THIIOBUTAMUHO3BI, UX MPO(UITAKTHKA.

I'opmonsbl. [ToHsATHE 0 rOpMOHAX Kak OMOJIOTMYECKHM aKTHBHBIX BEIECTBAaX, BBITOIHSAIOLINX
SHAOKPUHHYIO PETYJSIHUI0 JKU3HENEATENIbHOCTH opraHu3sMoB. Kiaccudukanus TropMOHOB:
CTEpPOU/IbI, TPOU3BOAHBIE AMMHOKHCIIOT, MOJMIENTHIHbIE W OenKoBble TOpMOHBL OTIeNbHbBIE
IPEJICTaBUTENN: 3CTPAINOJI, TECTOCTEPOH, HHCYJINH, aJpEHAIIH.



JlekapcTBa. [loHsATHE O JeKapcTBax Kak XMMHOTEpareBTUYECKUX MpemapaTtax. Kparkue
UCTOPUYECKHUE CBEACHHA O BO3HMKHOBEHHMM W pPa3BUTUU XUMHOTEpanuu. [pynmbl JeKapcTB:
cynbhamMuabl  (CTPENTONMA), AHTUOMOTHUKM (MECHUUWIJIWH), AHTHIUPETUKH (aCIUPHUH),
aHaJbreTUKU(aHaIbIMH). MeXaHu3M JIeNCTBHS HEKOTOPHIX JIGKAPCTBEHHBIX MPENapaToB, CTPOCHHE
MOJICKYJI, TIPOTHO3UPOBAHUE CBOIMCTB HA OCHOBE aHAIM3a XUMHUYECKOTO CTPOCHHS. AHTUOMOTHKH,
WX KIaccu(HKAIUS IO CTPOSHUIO, TUITY U CIEKTPY AeHCTBUS. be3onacHble criocoObl MpUMEHEeHus,
JIEKapCTBEHHBIE (JOPMBI.

Hemoncmpayuu

CpaBHenue ckopoctd paznokenus H202 mom jgeiictBueM (QepMeHTa Karaiasbl W
Heoprannyecknx karanmmuzaropos: KI, FeCl3, MnO2.

OO0pa31pl BATAMUHHBIX TPETapaToB.

[TommBUTAMUHBL.

Nnmoctpanuu dotorpaduii >)KHBOTHBIX C pa3IMIHBIMU (POPMaMK aBUTAMHUHO30B.

[Tnakat ¢ M300pakeHHMEM CTPYKTYPHBIX (DOpMYyJ 3CTpaanoja, TECTOCTEPOHA, aJpEHAIMHA.
BiaumoneiictBue agpenanuna c pacrsopom FeCl3.

BenkoBast mpupoa HHCYIMHA (1IBETHAS PeaKus Ha OSKH).

[Inakatel waM  KomorpamMmbel ¢ dopMmynaMud  amujaa  Cylb(GaHWIOBOM  KHCIOTHI,
JUruApoOIUeBON U JIOKHON AUTUAPO(GOIUEBOM KHUCIOT, OCH3WINEHULWUINHA, TETPALUKINHA,
nedorakcuma, aciupuHa.

Jlabopamopnuvie onvimol

VcnpiTanue pacTBOPUMOCTH aJIpeHAIMHA B BOJIE U COJSTHON KHUCTIOTE.

OO6Hapy’keHHE acTIMprUHA B TOTOBOM JIEKAPCTBEHHOH (hopMme.

Ilpakmuueckue 3anamus

OOHapy»xeHue BUTaMUHa A B TIOACOTHEYHOM Maciie. OOHapysxenue Butamuna C B si0109HOM
coke. OmnpeneneHue BuTaMuHa D B peIObeM KUPE WM KYPHHOM KEITKE.

[elictBue amMwmiio3bl CIIOHBI Ha Kpaxmai. J[leficTBue neruaporeHa3bl Ha METUIICHOBBIN
cuHuil. JleiicTBHe KaTaia3bl HA IEPOKCH]T BOJIOPOIA.

AHanmM3 JIEKapCTBEHHBIX IMPENapaToB, MPOU3BOAHBIX CATUIMUIOBOM KHCIOTHL. AHAIU3
JICKapCTBEHHBIX MIPETapaToB, MPOU3BOIHBIX 7-aMUHO(EHOMA.

2. OO0umasi ¥ HeOPraHUYecKasi XUMUS

2.1. Xumus — nayxa o éewgecmeax

CoctaB BemecTBa. Xumudeckue 3ieMeHTbl. CHocoObl CyIIECTBOBAHUS XHMHUYECKUX
JJIEMEHTOB: aTOMBI, IPOCTBIE M CJIOKHBIE BEIECTBA. BellecTBa MOCTOSHHOTO M NEPEMEHHOTO
cocTaBa. 3aKOH MOCTOSTHCTBA COCTaBa BEIECTB. BerecTBa MOJIEKYyJISIPHOTO U HEMOJIEKYJISIPHOTO
ctpoeHus. CrocoObl OTOOpak€HUS MOJIEKYJ: MOJIEKYJSIPDHBIE M CTPYKTYpHbIE (DOPMYJIBL;
IIapOCTEePKHEBbIE U MacITaOHbIe TIpocTpancTBeHHbIE (CTI0apTa—bpurie6a) Moaenu MOIeKyI.

HN3mepenne BemecTBa. Macca aTOMOB W MOJIEKYJ. ATOMHasi €IUHUIA MAacCChI.
OTtHOCUTENBHBIEATOMHAAUMOJIEKYJIIpHasiMacchl. KosnyecTBOBELIECTBANE IMHULIBIETOU3MEPEH U
MOJIb, MMOJIb, KMOJIb. Yuciao ABoraapo. MossipHast macca.



ArperaTHble COCTOSIHMA BemecTBa. TBeproe (KpUCTANTMUECKOE U aMOP(HOE), JKUIIKOE U
ra3oo0pa3Hoe arperaTHble COCTOSIHUS BEIeCTBA. 3aKOH ABOTaJpo M €ro CieACTBUSA. MOJspHbIi
00beM BemIeCTB B Tra3000pa3HOM cocTOsSHHH. OOBEIWHEHHBIN Ta30BBIM 3aKOH M ypaBHEHHE
MemnneneeBa—Kunanelipona.

Cmecu BemiecTB. Pa3nuuust MeXIy cMECSIMU M XMMHYECKHMHU COEAMHEHUsIMU. MaccoBast U
00BbEeMHas! 10JI1 KOMIIOHEHTOB CMECH.

emoncmpauyuu

OnBIThI, WTIOCTPUPYIOUINE 3aKOH COXPAHEHHUS MacChl BEIIECTB.

Habop mozeneit aToMOB 1 MOJIEKYII.

HexoTtopsie BemiecTBa KOJIMYECTBOM B 1 MOJIb.

Mopenb MOJISIpHOTO 00BbeMa ra3oB.

Ilpakmuueckue 3anamusn

H3zroroBnenue Mozenel MOJIEKYJI HEKOTOPBIX OPraHUYECKUX U HEOPraHMUECKHUX BEIECTB.

OuncTtkaBeniecTBpUIbTPOBaHUEMUANCTUILISIIIMEH. OUlCTKaBEeIeCTBIIEPEKPUCTAIIIM3AIHEH.

2.2. Cmpoenue amoma

ATOM — cJio:kHasi yacTuua. J[oka3zaTenbcTBa CIOXKHOCTH CTPOCHHUS aToMa: KaTOTHBIE U
PEHTreHOBCKHE JTydH, (HOTOIPDEKT, paguOaKTUBHOCTD, JICKTPOJIH3.

[Tnaneraprasmonensatomald.Pesepdopaa. CtpoennearomanoH. bopy.CoBpemenHbIe
MpeACTaBICHUS 0 CTpoeHUHU aToMa. KopryCKysipHO-BOJTHOBOM JTyal3M YacTHUI] MUKPOMUDA.

CocTaB aTOMHOIO0 siipa. HyK/IOHBI: MPOTOHBI M HEUTPOHBI. I30TOMBI U HYKITUIBI.

Y CTOMYUBOCTS sA11€EP.

DJIeKTPOHHAsA 000J104Ka aTOMOB. [loHsATHE 00 SIEKTPOHHOW OPOMTAIN W AIEKTPOHHOM
obnake. KBaHTOBBIC umcna: TiaBHOE, OpOUTaNbHOE (TOOOYHOE), MArHUTHOE W CITHHOBOEC.
PacripeieneHre AMEKTPOHOB TIO JHEPreTUYCCKUM YPOBHSM, TOAYyPOBHSM H OpOHTAIsIM B
COOTBETCTBUM C TPUHIIUIIOM HAaWMEHbIIeH sSHepruu, npuHnunoMm [laymu w mpasuiom [yHpa.
DNeKTPOHHBIE KOH(MUTYpPAIIUN ATOMOB XUMUYECKUX AJIIEMEHTOB.

BanenTHble BO3MOKHOCTH @TOMOB XMMHUYECKHX 3JIEMEHTOB.

DIeKTpOHHAS KiIacCU(PUKAIUS XUMHUCCKHX 3JICMEHTOB: -, P-, d-, f-ameMenThI.

Hemoncmpayuu

®Dorodddexr.

Monenu opOutaneii pa3TuaHOn HOPMBI.

Jlabopamopmubwiii onvim

Hao0mroteHnecneKTpoBUCITY CKAHUSTUTIOTJIOIIEHUSICOS TMHEHU X UMY CKUX DJIEMEHTOB c
IIOMOIIbIO CIIEKTPOCKOTIA.

2.3. Iepuoouueckuii 3axon u Ilepuoduueckas cucmema xumuueckux snemenmos J]. H.
Menoeneesa

OTkpbiTHE NMepUOANIECKOro 3aKO0HA. [Ipennocwuiku: HAKOILUICHUE
¢daxrTonornueckoro marepuana, paborel mnpenmectseHHukoB (M.B. JleGepeitnepa, A.D.



[Mankyprya, /Ix. A. Heronenaca, JI. FO. Meiiepa), cbe3n xumukoB B Kapicpya, JTMUHOCTHBIE
kauectBa /.. MenaeneeBa. OtkpsiTue .M. MenneneeBsiM [lepnoanueckoro 3akoHa.

Ilepuoauyeckuii 3akoH W crTpoeHre aroma. M3otonbl. COBpPEMEHHOE IOHATHE
XUMUYECKOTO  dJieMeHTa.  3akoHOMepHOCTh  [.Mo3mu.  CoBpemeHHass  GopMyTUpOBKa
Ilepuognueckoro 3akona. Ilepmommnueckas cucrtema U crpoeHue aroMa. PU3HYECKUM CMBICIT
MOPSIAKOBOTO HOMEpa 3JEMEHTOB, HOMEPOB Tpynmbel U mnepuona. llepumoaumyeckoe u3mMeHeHUe
CBOMCTB 3JIEMEHTOB: paJuyca aTOMa; SHEPIMH MOHMU3ALUU; JIEKTPOOTpULATENbHOCTH. [IpnunHbI
W3MEHEHUs METAJUIMYECKNX M HEMETAJUIMYECKUX CBOWCTB AJIEMEHTOB B IPYyIIIAaX U MEPHOJAX, B
TOM 4uClIe OONbIIMX U CcBepxOoibiux. 3HaueHue [lepuoguueckoro 3akoHa u llepuoanueckoit
cucteMbl xumuueckux osnemeHToB J[.M. MenneneeBa nisi pa3BUTHS HAyKU U TOHUMAHHS
XUMHUYECKON KAPTUHBI MUPA.

Hemoncmpayuu

Paznmuunbie BapuanThl TaOimibl [lepromnyeckoit cucteMbl XuMudeckux asiemeHToB JI. .
Menneneena.

OO0pa31pl IPOCTHIX BEIIECTB OKCUAOB U TUIPOKCUIOB dieMeHToB 111 nepuona.

Jlabopamopnuwtit onvim

CpaBHeHHEe CBOMCTB IPOCTHIX BEIIECTB, OKCUIOB U THAPOKCUIOB 31eMeHToB |11 mepuona.

2.4. Cmpoenue eewgecmea

IlonsiTHe 0 XMMHUecKOil cBs3M. THUIBI XMMHYECKUX CBSI3CH: KOBaJICHTHas, WOHHasi,
METAJNIMYECKAst U BOAOPOIHAS.

KoBasienTHasi xumMu4eckasi cBsi3b. /[Ba MexaHn3ma oOpa3oBaHus ATON CBSA3H: OOMEHHBIN U
JIOHOPHO-aKLENTOPHbIA. OCHOBHBIE MTapaMETPbl ATOI'0 TUIA CBS3M: JIJIMHA, IPOYHOCTH, YTOJ CBSI3U
WM BaJeHTHBIM  yroi. (OCHOBHBIE CBOWCTBA KOBAJCHTHOM  CBSI3U:  HACHIIICHHOCTb,
MOJISIPU3YEMOCTh U TPOYHOCTh. DJIEKTPOOTPUIIATEIHHOCTh M KiIacCU(PUKAIUS KOBAJICHTHBIX
CBSI3€M 10 3TOMY MNPHU3HAKY: MOJSPHAS U HEMOJISIPHAS KOBAJEHTHbIE CBSA3U. lIoJsIpHOCTH CBS3M U
MOJIIPHOCTh MOJIeKyJbl. Croco0 TMepeKphIBaHUS JJICKTPOHHBIX OpOWTaleld W KiacCUUKAIUs
KOBAJIEHTHBIX CBA3€HU IO ATOMY MPHU3HAKY: G- U TM-CBSA3U. KpaTHOCTh KOBAJICHTHBIX CBSI3€H M
KJIaccupUKays WX MOATOMY TMPHU3HAKY: OJWHAPHBIC, TBOWHBIC, TPOWHBIE, MOJYTOPHBIC. THITBI
KPUCTAJUIMYECKUX PEIIETOK Yy BEUIECTB C 3THM THUIIOM CBS3U: aTOMHBIE U MOJIEKYJISPHBIC.
DuU3NYECKUE CBOKCTBA BEIIECTB C 3TUMU KPUCTAIIMYECKUMHU PELLIETKAMH.

HNonnas xummuueckasi cBsi3b. KpaliHuii ciiydail KOBaJICHTHOM MOJIAPHOU CBSI3M. MeXaHU3M
0o0pa3oBaHusl HOHHOH CBsI3H. MIOHHBIE KPUCTAUIMUECKUE PEIICTKA M CBOMCTBA BEIIECTB C TAKUMH
KpHUCTaJUIaMHU.

MeTa/uinueckass Xumuueckasi ¢Bsi3b. OcoObIi TUIT XUMHYECKOM CBS3H, CYIIECTBYIOIINI B
MeTaulax W cIutaBax. Ee OTIMYMS M CXOJCTBO C KOBAJCHTHOM M HMOHHOM cBA3sMH. CBolicTBa
METAJUTMYECKON CBsI3U. MeTalnyeckue KPUCTANIMYECKHUE PEIIeTKH U CBOMCTBA BEIIECTB C
TaKUMH KPUCTAJIJIAMH.

Bomopoanasi xumu4Yeckasi CBsi3b. MexaHu3M oOpa3oBaHHsl TakoW CBsi3U. Ee
KJaccu(UKaIus: MeKMOJICKYJISIpHAS U BHY TPUMOJICKYJISIpHAs. BOJAOPOAHbBIE CBSA3H. MOJIEKYISIpHBIC
KPUCTALIMYECKUE PELIETKH Uil 3TOro Tumna cBsA3u. Duznyeckue CBOMCTBA BEIIECTB C
BOJIOPOJIHOM CBsI3bI0. buosiornueckass poJjib BOJOPOAHBIX CBSI3€H B OPraHU3alMU CTPYKTYP
OMOMOIUMEPOB.



Enunass mpupona XUMHUYECKHUX CBSI3€M: Haluyue pa3IMYHBIX THUIOB CBSI3ed B OJIHOM
BEILECTBE, NIEPEX0/] OJTHOTO TUIIA CBA3U B APYrOM U T. 1.

KommniiekcooOpaszoBanme. [loHsiTHE O KOMIUIEKCHBIX coelMHEHUsX. KoopauHaimoHHoe
YHUCJIO KOMIUIeKCcooOpa3oBaTensi. BuyTpennsass u BHemHss cdepa xomiuiekcoB. HomeHnknaTtypa
KOMIUIEKCHBIX coequHeHMM. 1IX 3HaueHne.

Hemoncmpayuu

Mopenu MOeKy1 pa3InyHON apXUTEKTYPBHI.

Mogenn w3 BO3AYIIHBIX IIAPOB IPOCTPAHCTBEHHOTO PACIOIOXKEHHUS Sp-, Sp2-, Sp3-
TUOpUAHBIX OpOUTAIEH.

Mopenu KpuCTaIIIMUeCKuX PemeTok pazauyHoro Tuna. Moaenu monekyn JIHK u Genka.

Jlabopamopnvsie onvimol

B3aumMonelicTBre MHOIOATOMHBIX CIIUPTOB C(HETMHIOBOM KUIKOCTBIO.

KayecTBeHHBIE peakIIMi HA HOHBI Fel*t uFed*,

2.5. Honumepwr

Heopranuyeckune mouauMmepsl. [lomumepsl — mpocTble BeHECTBA €  ATOMHOMU
KPUCTAJUIMYECKON PEIIeTKOM: aJuloTpOIHbIe BUAOU3MEHEHH yriepoaa (ainmas, rpadur, KapouH,
¢bymiepeH, B3aUMOCBSA3b TMOpUAM3aLUU OpOUTaNel y aTOMOB YIJIEpOAa C IPOCTPAHCTBEHHBIM
CTPOEHUEM AJUIOTPOIHBIX MOAU(DUKALMI); CeJIeH U TeJUTyp LenodeyHoro crpoenus. Iloaumepsi—
CJIOXKHBIE BELIECTBA C ATOMHOM KPHUCTAJUIMYECKOM pPEelIeTKOM: KBapll, KpeMHe3eM (JIMOKCHUIHbIE
COEIMHEHMs KPEMHUs),KOPYHA(OKCH] AIIOMHUHUS) U aFOMOCHIMKATHl (IIOJIEBBIE HINATHI, CIIIOJA,
KaosinH). MuHepanbsl ¥ ropHsie nopoasl. Cepa miactuueckas. MuHepalbHOE BOJIOKHO—AacOecCT.
3HayeHHe HEOpPraHMYECKUX MPUPOJTHBIX MOJUMEPOB B (POPMHUPOBAHUU OJHOM U3 T€0JIOTMYECKUX
00os104eK 3eMiIi —IUTOChEpHI.

Oprananyeckne noaumepbl. CriocoObl UX MOJIYUYEHUS: PEaKLUU OJUMEPU3ALINH U PEAKIIUH
nojukoHAeHcauuu. CTpyKTyphl MOJMMEPOB: JIMHEWHBIE, PAa3BETBICHHBIE M NPOCTPAHCTBEHHBIE.
CTpyKTypHpOBaHHE TIOJIMMEPOB: BYJIKAHMU3ALUSA KaydyKoB, HyOJieHHEe OEJIKOB, OTBEpXKIEHUE
HOJIMKOH/ICHCALIMOHHBIX ITOJIMMEPOB.

Knaccudukanus nonuMepoB 1Mo pa3aIuyHbIM IPU3HAKAM.

Hemoncmpayuu

Komnekuuu mutactMacc, KaydyKoB, BOJOKOH, MUHEPAJIOB U TOPHBIX NOpOJ. MuHEpaibHOe
BOJIOKHO — acOecT — U M3J1eIMs U3 Hero.

Monenu momnekyn 6enkos, JIHK, PHK.

Jlabopamopmuvie onvimot

O3zHakoMiieHHe ¢ 00pa3liaMu IIaCTMAcC, BOJIOKOH, Kay4YyKOB, MUHEPAJIOB M TOPHBIX TOPO/I.

[IpoBepka miacTMacc Ha 3JIEKTPUUYECKYHO IPOBOAUMOCTb, I'OPIOYECTb, OTHOILLEHUE K
pacTBOpaM KHUCIIOT, IEN0YEH U OKUCIIUTENEH.

CpaBHeHuE CBOWCTB TEPMOPEAKTUBHBIX M TEPMOIIJIACTUYHBIX TIACTMACC.

[Tomyyenue HUTEN U3 KapOHOBOM WJIM JJABCAHOBON CMOJIBI.

OO6Hapy>xeHue XJ1opa B HOJUBUHWIXJIOPU/IE.

2.6. Jucnepcuvie cucmemoi



IMousitue o AucnepcHbIX cucremax. Knaccudukaiuys NTUCTIEPCHBIX CUCTEM B 3aBUCHMOCTH
0TarperaTHOro COCTOSIHUSL JUCIEPCUOHHOMN Cpebl U AUCIEPCHOM (asbl, a Takke Mo pasMepy HX
yacTull. ['py00 AuCnepCHBIE CHUCTEMBI: dMYJIbCUU U CYCHEH3WH. TOHKOIUCIIEPCHBIC CHUCTEMBI:
KOJUIOM/IHBIE(30JIMUTE€NIM) M MCTUHHBIE(MOJIEKYJISIPDHBIE, MOJEKYJIIPHO-UOHHBIE U HOHHBIE).
Dddext Tunpans. Koarynsaius B KOIJIOUIHBIX pacTBopax. CHHEpE3HC B TeIsX.

3Ha4veHHe AUCHEPCHBIX CHCTEM B KMBOM M HE:KMBOW NPHPOJE U MPAKTHYECKON KU3HHU
yesjoBeKa. OMYJIbCUM M CYCIEH3UM B CTPOUTEIBCTBE, TMHIINEBOH H  MEIMIIMHCKOMN
MPOMBIIIUIEHHOCTH, KOCMETHKE. bruosornueckue, MEAUIIMHCKAE U TEXHOJIOTUYECKHE 30711, 3HAUCHHE
rejed B OpraHM3alMM  JKUBOM MaTepuu. bHOJOrMYeckue, MHILEBbIE, MEIUIUHCKUE,
kocMeTuueckue renu. CuHepesuc Kak (hakTop, OMpeessIFoIIii CPOK TOJHOCTH MPOAYKIIMHM Ha
ocHoBe resnieil. CBepThIBAaHUE KPOBU KaK OMOJIOTHUECKUI CHHEPE3HUC, €r0 3HAUCHHE.

Hemoncmpayuu

Buasl qucniepcHBIX CUCTEM U UX XapaKTEepPHBIC MPU3HAKU.

[IpoxoxxaeHue Tyda cBeTa yepe3 KOJUIOUAHbBIE U UCTUHHBIE pacTBOPbI (3 ekt Tunmans).

Jlabopamopnuie onvimoi

[Tomyuenue cycreH3uu cepbl U KaHU(POIH.

[TosryueHnue 3MyIbCUM PACTUTEIBLHOTO Macia U OeH30a.

[Monmyuenwue 305 kpaxmaina. [lomydenue 30515 cepbl U3 THOCYIb(haTa HATPUSI.

2.7. Xumuueckue peakyuu

Kaaccnpuxanusi XuMu4ecKMX peakuvii B OPraHMYecKO W HEOPraHMYecKol XHMHH.
[Tonsatue o xumuyeckoil peakiuu. Peakiuum, maynipe 06e3 M3MEHEHHsS Ka4eCTBEHHOT'O COCTaBa
BEIIECTB: aJUIOTPONU3aLus U n3omepuzanus. Peakum, uaymye ¢ N3MEHEHHEM COCTaBa BELIECTB:
[0 YMCIy U XapaKTepy pearupyrouux U o0pas3yrolUXcsl BELIECTB (pa3iioKeHUs, COEAUHEHHS,
3aMelIeHus, OOMEHA);lI0 W3MEHEHHIO CTENeHEH OKUCJIEHUS DJIEMEHTOB (OKHCIUTEIBHO-
BOCCTaHOBUTEJIbHbBIE u HEOKHUCIIUTEIbHO-BOCCTAHOBUTEIHHBIE peaxiumn); 1o
TerIoBoMY?3 (PP ekTy(3K30-UIHI0TEpMHUUECKHE );TT0(a3e(TOMO-UTETePOrCHHBIC ); [TOHATTPABICHUIO
(oOpatumble W HeOOpaTHMBIC); TIO MCIOJB30BAHUIO Karaimu3atopa (KaTaJIuTHYECKUe |
HEKaTaAJIMTUYECKUE); TI0O MEXaHU3MY (paJMKalbHbIe, MOJIEKYJISIPHBIE U HOHHBIE).

BeposiTHOCTH NpOTEeKAHUS] XMMHMYECKHUX peakuuil. BHyTpeHHSsT SHEprusi, SHTaJIbIIUS.
TermoBo# ApdekT XumMudecknx peaknuid. TepMoxumuueckre ypaBHeHWs. CTaHmapTHas SHTAIBITUS
peaxiuii u oopazoBaHus BemiecTB. 3akoH I'.M.I"ecca u ero cienctBust. DHTPOIIHSI.

Cxopocths xumMuveckux peakmuii. [lorstue o cxopoctu peaknuii. CKOPOCTh TOMO- U
TFeTEPOreHHOMN peaKIuu. JHEPrusi aKTUBALIUU.

@akTophl, BAMSIOIIME HA CKOPOCTh XUMHUYECKOM peakuuu. llpupoma pearupyrommx
BemecTB. Temneparypa (3akon Baut—I odda). Konnentpamnusa. KatanuzaTopsl 1 kataims: romo-
U TEeTepOoreHHbI, ux MexaHu3Mbl. @DepMmMeHTb, HUX CpaBHEHHE C HEOPraHUYECKUMU
KaTajau3aTopaMu. 3aBUCHUMOCTb CKOpPOCTM pE€akUuid OT IOBEPXHOCTHM CONPUKOCHOBEHUS
pearupyooumx BeuecTB.

OOpaTtuMocTh XUMHUYECKMX peakuuil. XumMu4deckoe paBHoBecue. [loHsaTue 0 Xumuyeckom
paBHOBecuH. PaBHOBeCHBIE KOHILIEHTpAaLUU. [JMHAMUYHOCTh XUMUYECKOTO paBHOBecHs. DaKTOPHI,



BIUSIIONIUE HA CMEIEHUE PAaBHOBECHsS: KOHIEHTpallWs, JAaBlIeHUWEe, TemmepaTtypa (mpuHmmm Jle
[Tatense).

Hemoncmpayuu

[IpeBparienue kpacHoro ocdopa B 6€bIi; KUCIOPOIa B 030H.

Mopnenu Oytana u n300yTaHa.

[lomyueHue KucIOpoaa u3 NEPOKCH 1A BOAOPOAA U BOBL; AETHIPATALIUS STAHOIA.

Lenouka npeBpamennii P — P205 — H3PO4; cBoiicTBa yKCYCHON KHUCIIOTBI; PEaKIIHH,
uaynme ¢ o0pa3oBaHUEM OCaJlKa, ra3a W BOJbI; CBOWCTBAa METANIOB, OKHCIICEHHE ajbJeruaa B
KHUCJIOTY U CIIUPTA B JIbACTHI.

Peakuuu ropenusi; peakiiuu HI0TEPMUUECKUE HA MPUMEPE PEAKIMK Pa3ioxKeHus (3TaHoa,
KaJM{HOM CeTUTPhI, OMXpoMaTa aMMOHUS) U SK30TEPMHUYECKHE HAa PUMEPE PEAKIIUN COCTUHEHUS
(oGecrBeuyrBaHre OPOMHOI BOJBI M paCTBOpA NIEpMaHraHaTa Kajiisi STHJICHOM, ralleHne U3BeCTU U
Jp.).

B3aumopeiictBue 1MHKA C pPacTBOpAaMU COJSTHOM M CEPHOM KHUCIOT TIPU  PasHBIX
TEMIEPATyPax, Pa3HbIX KOHIEHTPALUAX COJITHON KHCIIOTHI; Pa3lIOKEHUE MEPOKCHIa KUCIOPOa C
nomoltsio okcuaa Mapranua (IV), katanassl CbIporo Msca u CbIporo kaproderns.

BzaumopeiicTBie IMHKA pa3TUYHON MOBEPXHOCTH(IIOPOIIKA, ITBUIH, TPaHYJ)C KUCIOTOM.

Mopneinb «KHIISIIEro Cos».

Cwmemienne paBHoBecusi B cucreme: Fe 3+ + 3 CNS — «—— Fe(CNS)3; ombuieHue
KHUPOB, peakiuu dSTepuduKaui. 3aBUCUMOCTh CTEMEHU JIICKTPOIUTUYECCKONW IUCCOIUAIIUU
YKCYCHOM KHCJIOTHI OT pa30aBiIeHHUS.

CpaBuenue cBoiictB 0,1H pacTBOpoB cepHONM M CEPHUCTOM KHUCIOT; MYpPaBbUHOW U
YKCYCHOM KHCJIOT; TUIPOKCUIOB JINTHS, HATPHS U KaJIHSI.

Jlabopamopnuie onvimot

[Tomydenue KuCIOpOIa pa3ioKeHUEM EPOKCHIA BOJIOPO/Ia U (UITH) epMaHraHaTa Kajius.

Peakuuu, wuaymme ¢ oOpa3oBaHMEM OCajKa, Ta3a WIM BOJbl i OPraHUYecKHX W
HEOPTraHMYECKUX KHUCJIOT.

2.8. Pacmeopu

IlousitTue o pacrBopax. @PU3MKO-XMMHUYECKass NPHUPOAA PACTBOPEHUS U PACTBOPOB.
B3aumopeiicTBre pacTBOPUTENS U paCTBOPEHHOTro BemiecTBa. PactBopumocTts BemecTB. CrocoOsl
BBIPAKEHHUS KOHIEHTpAILMM DPacTBOPOB: MaccoBas [0JS PacTBOPEHHOTO BellecTBa (IPOLIEHTHas),
MOJIIpHAsI.

Teopust JJIEKTPOTUTHYECKOM JMCCOLMALMM. MexaHW3M JHCCOLMALMU  BELIECTB C
pa3IMYHbIMU TUIIAMH XMMHMYECKUX CBA3€H. BKiaa pycCKHMX yueHBIX B pa3BUTHE NpEACTABICHUN
00 nsnekTponuTudeckoil aucconuanuud. OCHOBHBIE TOJOXKEHUS TEOPUH AIIEKTPOIUTHYECKOM
mucconpranuu. CTeneHb 3JIEKTPOJUTHUECKOM JuccolManuu U (akTopbl €€ 3aBUCHUMOCTH.
CunpHbIE U CpEJHUE DIIEKTPOJIUTHI.

Juccounanus Bosbl. Bogopoanslii nokasaresnb. Cpea BOJHBIX pacCTBOPOB AIEKTPOJIUTOB.

Peakuun oOMeHa B BOJHBIX PACTBOpPAX AJICKTPOJIUTOB.

I'mapoin3 kak oO0MeHHbId mnpouecc. HeoOpaTuMbli THUAPOIU3 OpPraHUYECKUX U
HEOPraHMYECKUX COCUHEHUHN U €ro 3Ha4YCHHUE B IPAKTUUYECKON JACATEIBHOCTH YEJIOBEKA.



OO6patumsblii  ruaponus coneil. CrynenuaTslii ruaponu3. IlpakTuueckoe HpUMEHEHHE
TUAPOIN3A.

['unponn3 opraHndecKkux BemecTB (OEIKOB, )KUPOB, YTIEBOAOB, MOJUHYKICOTHA0B, ATD) n
ero OMOJOruuecKoe U npakTuyeckoe 3HaueHue. OMbuUIeHHE )XKUPOB. Peakius arepudukanuy.

Hemoncmpayuu

CpaBHeHHE 3J1EKTPONIPOBOIHOCTU PACTBOPOB AIEKTPOIUTOB. CMEIIEeHNE paBHOBECUS
JUCCOLIMAIINY CJIA0BIX KUCIIOT.

NHaukaTopsl 1 UI3MEHEHHUE UX OKPACKU B pa3HbIX cpefax. CepHOKHUCIBIA U
(hepMEeHTATUBHBIN THIPOJIN3 YTIEBOIOB.

['unponus kapOOHATOB, CYIB(HATOB ¥ CHIIMKATOB MICJIOYHBIX METaJI0B; HUTPaToB cBUHIA (I1)
WJIU IIUHKA, XJIOPUJ1a AMMOHHUS.

Jlabopamopmbwtii onvim

XapakTep JUCCOLUAlUU Pa3InYHbIX THAPOKCUIOB.

Ilpakmuueckoe 3anamue

[IpuroroBnenue pacTBOPOB pa3INYHbIX BUJOB KOHIEHTPAIUH.

2.9. Oxucnumenwvno-eoccmanogumenvhvie peaxyuu. I1eKmpoxumudecKue npoyeccol

OKHCIMTEbHO-BOCCTAHOBUTE/IbHBbIE peakunu. CTeneHb okuciaeHus. BocctanoBurenu u
okuciutenu. OKHUCIIEHHWE MW BOCCTaHOBJICHHE. BakHEHIIME OKHCIUTSIN ¥ BOCCTAHOBHUTCIIH.
BoccraHoBUTENbHBIE CBOMCTBA METAUIOB — MPOCTBIX BemIeCTB. OKHUCIUTEIbHBIE u
BOCCTaHOBUTEJIBHBIE CBOMCTBA HEMETAJUIOB—IIPOCTBIX BENIECTB. BOCCTaHOBUTEIIbHBIE CBOMCTBA
BEIIECTB, OOpa30BaHHBIX DJIEMEHTAMU B HU3IIEH (OTPHUIATEIHHON)CTENIEHH OKUCICHHUS.
OxuCIUTEIbHEIC CBOMMCTBa BEIIECTB, 00pa3oBaHHBIX 3JIEMEHTaMH B BBICIIIEH
(monmoXkuTenbHON)cTeneHn  OKHUcIeHUus. OKHCIUTENbHBIE M BOCCTAHOBUTEIIBHBIC CBOWCTBA
BEIIIECTB, 00Pa30BAHHBIX AJIEMEHTAMHU B MMPOMEKYTOUHBIX CTETICHSIX OKUCIICHHUS.

Knaccupurkauus OKHCJINTEIbHO-BOCCTAHOBUTEIBHBIX peaxuuii. Peaxkuu
MEXKaTOMHOT'O Hu MEXKMOJIEKYJISIPHOTO OKHCJIEHUSA-BOCCTAHOBJICHUS. Peaxiuu
BHYTPUMOJIEKYJISIPHOTO OKHMCJICHUA-BOCCTAHOBICHUS. Peaknnu CaMOOKHCICHUSI -

CaMOBOCCTaHOBJICHUS (JIUCTIPONTOPIIMOHUPOBAHUS ).

MeTtoapl COCTaBJICHUS YpPaBHEHUH OKHCIHUTEIbHO-BOCCTAHOBUTEIBHBIX peakumii. Metox
ANIeKTPOHHOT00aNaHca. BiusiHrecpe IbIHaPOTeKaHUEOKUCITUTEThHO-BOCCTAHOBHUTEILHBIX
IIPOLIECCOB.

XuMHnyecKue HCTOYHUKH TOKA. DJIEKTPOIHBIC OTECHIIMAIIBL. Psi cTaHIapTHBIX JIEKTPOTHBIX
MOTEHLIUAJIOB (JIEKTPOXUMHUUECKUH psAJl HANPsHKEHUH MeTayuioB). ["ampBaHWYECKUE AJIEMEHTHI U
MpUHLIMIBI UX paboThl. CocTaBlieHNE TraJIbBAHUYECKUX 3JIeMeHTOB. OOpa3oBaHKe ralbBAHUYECKUX
nap NOpv XUMHUYECKUX TMpoleccax. [ agbBaHUYECKHE JJIEMEHTHI, IMPUMEHSAEMbIE B JKU3HU:
CBUHIIOBAs aKKyMYJIsITOpHasi 6aTtapesi, HUKeNb-KaJMUEBbIe OaTapeu, TOIUTMBHBIE JIEMEHTHI.

DJIEKTPOJIM3 PaciuiaBOB M BOJAHBIX PacTBOPOB  3JjeKTpoauToB. [Iporeccsl,
MIPOUCXO/SIIME Ha KaTOJeHaHOoJe. YPaBHEHUS JJIEKTPOXUMHUYECKUX IPOLIECCOB. IIEKTPOIU3
BOJIHBIX PAcCTBOPOB C HWHEPTHBIMH DJIEKTPOJAMHU. DJIEKTPOJIM3 BOJHBIX PACTBOPOB C
pacTBOpUMBIMHU 3JIeKTpoaamu. [IpakTuueckoe NpUMEHEHHUE JIEKTPOIU3a.

Hemoncmpayuu

BoccranoBnenue nuxpomara Kajius IUHKOM.

Boccranosnenue okcuna meau (11) yrinem u Bogopoaom.



BoccranoBnenue quxpoMara Kajivs 3TUIOBBIM CIIUPTOM.

OKHCIUTENbHBIE CBOMCTBA A30THON KUCIOTBHI.

OKHCIIUTENBHBIE CBOMCTBA AUXPOMATa KaJusl.

["asibBaHUYECKHE JIEMEHTHI U OaTapeKy.

DnekTponu3 pactBopa xiopuaa meau (II).

Jlabopamopnuie onvimol

B3anMopeiicTBue METaINIOB ¢ HEMETAUIAMH, a TAK)Ke€ C pacTBOPaMU COJIEH U pacTBOPAMHU
KHCJIOT.

B3aumopelicTBrue cepHOi M a30THOM KUCJIOT C MeAbl0. OKUCIUTENbHBIE CBOMCTBA
MepMaHraHaTa Kajausi B pa3u4yHbIX cpeax.

2.10. Knaccuguxayus éewecme. Ilpocmouie sewecmea

Kaacenpukanus Heopranuveckux BemiecTs. [Ipoctsie u cinoxHble BeniecTBa. OKCHIBI,
ux knaccudukamusa. 'mapokcuabl (OCHOBaHHS, KUCIOPOACOAEpPKAIIME KHCIOTHI, aM(OTepHbIE
ruapokcuabl). Kucnotsl, ux kiaccudpukanusa. OcHoBaHMs, X Kiaccudukauusa. Conu cpeaHue,
KHCJIbIE€, OCHOBHBIE U KOMILJIEKCHBIE.

Metanabl. [TonoxxeHne MeTaaioB B IEPUOANUECKON CHCTEME M OCOOCHHOCTH CTPOEHUS UX
aTtoMoB. IIpocThie BelecTBa — METaUIbl: CTPOEHUE KPUCTAJIIOB M METaJUIMYECKas XUMHUYecKast
cBa3b. OOmme Qu3nyeckre CBOWCTBA METAJIOB M HMX BOCCTAHOBUTEIBHBIE CBOWMCTBA:
B3aMMOJICHCTBHE C HEMETAJIaMU (KUCJIOPOJIOM, TaJOT€HaMH, CEPO, a30TOM, BOJIOPOIOM ),BOJIOM,
KHCJIOTaMHU, PacTBOpaMHU COJIEH, OPraHMYECKUMH BeElIeCTBaMHU (CIUPTAMU, TajioTeH ajlkaHaMU,
(dbeHonoM, kuciotamu), menodamu. OKCHUIIBI U THAPOKCUIBI METAIJIOB. 3aBUCUMOCTH CBOMCTB
9TUX COCAMHEHHH OT CTENeHeil OKHCIIEHUS METayuIoB. 3HAUEHUE METAJJIOB B MPUPOJE U KU3HU
OpraHU3MOB.

Koppo3us meramnoB. [lonstue koppo3uu. Xumuueckas KOPpO3Us. DIIEKTPOXHUMHUYECKas
Koppo3ust. CriocoObI 3alUThl METAIIIIOB OT KOPPO3HH.

O0mme cnoco0bI MoTydYeHusi MeTALIOB .MeTauisl B ipupojae. MeTtajutyprust u €€ BUJIbL:
MUPO-,TUAPO-U  AJIEKTPOMETAJUTYPrus. DJIEKTPOJIU3 PpacljiaBOB M PacTBOPOB COEIMHEHUH
METAJIJIOB M €T0 MPAKTUYECKOE 3HAUCHHE.

Hememannwt. Ilonoxenne HemetaisioB B [lepuonndeckoit cucreme, 0COOEHHOCTH CTPOSHUS
HX aTOMOB. DJIEKTPOOTPULIATENbHOCTb.

bnaropoaabie ra3el. DIEKTPOHHOE CTPOSHHUE ATOMOB OJIArOPOJIHBIX Ta30B U OCOOEHHOCTH UX
XUMHUYECKHUX U PU3NYECKUX CBOMCTB.

Hemetannmet — mpocthie BemiecTBa. WX aTroMHOE W MOJEKYJISIPHOE CTPOCHHE UX.
Amnorponusi. XMMHUECKUE CBOMCTBA HEMETAJIIOB. OKHUCIUTENbHBIE CBOWCTBA: B3aUMOJICHCTBUE C
MeTaJIaMH, BOJIOPOJIOM, MEHEE 3JIEKTPOOTPULIATEIbHBIMU HEMETAUIAMH, HEKOTOPBIMH CJIOKHBIMU
BEIlIECTBaMU. BOCCTaHOBUTENBbHBIE CBOICTBA HEMETAUIOB B pEaKIMSIX C (TOPOM, KUCIOPOAOM,
CJIOHBIMU BEIIECTBAMU — OKUCIIUTEISIMU (a30THOM U CEPHOM KUCIOTaMU U JIp.).

Hemoncmpayuu

Komnexkmust «Kmaccudukamusi HEOpPraHM4eCKUX BEIIECTB» W 00pas3llbl MpeCcTaBHTENCH
KJIACCOB.

Komnexkuus «Knaccudukanuss opraHMUecKMX BEIIECTB» U 00pa3lbl IpeacTaBUTENCH
KJIaCCOB.



Mopenu KpUCTAIIIMYECKUX PEIIETOK METAIIOB.

Konnekuus MeTaiioB ¢ pa3HbIMU (PU3NIECKIMH CBOHCTBAMHU.

B3aumoneiicTBue nuTHs, HaTpUs, MarHus U jkeje3a ¢ KUCIOPOJIOM; IIEIOYHbIX METAJJIOB C
BOJIOM, ciupTamMu, (EeHOJIOM; IIMHKA C PACTBOPAMU COJITHOM M CEPHOW KHUCJIOT; HATPHUS C CEPOM;
AIIOMHUHMS C HOZIOM; JKeje3a C PaCTBOPOM MEIHOrO KyIOopoca; ajllOMUHHUS C PacTBOPOM €IKOTO
Hatpa.

OKcuabl ¥ THAPOKCUIBI XpOMa.

Koppo3us MeTaninoB B 3aBUCUMOCTHU OT YCIIOBHIA.

3amuTa METaJIOB OT KOPPO3UU: 00pa3Iilbl «HEPKABEEK», 3aIMUTHRIX TOKphITHIA. Koyuekmus
PyXA.

DIIEKTPOIN3 PACTBOPOB COJIEH.

Moaenu KpuCTaIUTMIECKUX PEIIETOK Hoa, anmasa, rpaduta. Amnorponus dhocdopa, cephl,
KHCIIOpO/Ia.

BzaumopericTBue BOJOPOIa C KUCIOPOAOM; CYpPbMbI C XJIOPOM; HATPHs C WOJOM; XJopa C
pacTBOpOM OpOMUIA KAIHS, XJIOPHOW M CEPOBOIOPOAHON BOJIBI; OOECIIBEUNBAHUE OPOMHOI BOJIBI
STUJICHOM WJIM allETUIIEHOM.

Jlabopamopmuvie onvimot

O3zHakoMiieHHe ¢ 00pa3liaMy PeCTaBUTENEeN KIIAaCCOB HEOPraHUUECKHUX BEIIECTB.

O3HakomIIeHHE ¢ 00pa3liaMu MPeICTABUTENIEH KJIaCCOB OPraHMYECKUX BEIIECTB.

O3HakoOMJIEHUE C KOJUIEKIUEHN py.

[TomyueHue KUCIOPOJa U €T0 CBOMCTBA.

[Tonydenue Boopo/ia U €ro CBOMCTBA.

[Tomy4yenue mIacTU4eCKOM cepbl, XUMHYECKHE CBOMCTBA CEPBI.

BzaumopelicTBue MeTaIOB ¢ PpACTBOPAMH KUCJIOT U COJIEH.

CBoiicTBa yriisi: aIcCOpOIIMOHHBIE, BOCCTAHOBUTEHHEIE.

B3aumopeiicTBie IMHKA WU aJIFOMUHUS C PACTBOPAMHU KHUCIIOT U IIEJI0YEH.

OxkpaiMBaHue MIaMEHH KaTHOHAMHU IIEJIOYHBIX U MIET0YHO3EMEIbHBIX METAJIJIOB.

2.11. Ocnosuvie knaccvi neopzanuueckux u op2anuiecKux coeOUHenuil

Bonopoanbie coenHeHusi HeMeTa/L10B. [lomydyeHne aMmMmuaka u XJIOpOBOJIOPOJa CUHTE30M U
KocBeHHO. Dusnueckue cBoicTBa. OTHOIIEHHE K BOJIE: KUCJIOTHO-OCHOBHBIE CBOMCTBA.

Oxcuabl U aHTHAPUIBI KAPOOHOBBIX KHCJI0T. HecoseoOpasyromue u coeodpasyroriue
okcuzpl. KucnotHele okcuabl, uX cBoiicTBa. OCHOBHBIE OKCHBI, MX CBOicTBa. AMQoTepHbIE
OKCHJIbI, WX CBONCTBA. 3aBUCHUMOCTh CBOWCTB OKCHJIOB METAJUIOB OT CTENEHU OKHUCICHUS.
AHTUIpUABI KAPOOHOBBIX KUCIIOT KaK aHAJIOTU KUCIIOTHBIX OKCHUIOB.

Kuciaorsl opranuyeckue uW  Heopranmveckme. Kuciorst B cBeTe Teopuu
AIEKTPOIMTUUECKOH nuccoruanuu. KucinoTsl B cBete npotonuTruieckoil reopun. Knaccuduxanums
OPraHWYECKHX U HEOPraHW4YecKuX KUCIOoT. OOmue CBOWCTBA KHUCIOT: B3aUMOJICHCTBUE
OpPraHUYECKUX U HEOPraHWYECKUX KHUCIOT C METa/slaMU, OCHOBHBIMHM U aM(pOTEPHBIMU OKCHUIAMU



U TUIPOKCHIAMH, COJIIMH, O Opa3oBaHHe CIOXHBIX 3(upoB. OCOOEHHOCTH CBOMCTB
KOHLIEHTPUPOBAHHOW CEPHOM U a30THOU KHUCIIOT.

OcHoBaHMs oOpraHu4YecKkMe M Heopranm4yeckue. OCHOBaHMS B CBETE TEOPHUH
NEeKTpoNUTHYeCKOM  nucconanvi. OcCHOBaHMSI B CBETE  NPOTOJUTHYECKOW  TEOpUH.
Knaccudukanus opraHMuecKuX ¥ HEOPraHMYECKUX OCHOBAaHMH. XMMHUYECKHE CBOWCTBA IIEJIOUEH
U HEepacTBOPUMBIX OCHOBaHMU. CBoiicTBa OECKHUCIOPOAHBIX OCHOBAHMN: aMMMaKa W aMHHOB.
B3aumHOe BiusiHUE aTOMOB B MOJIEKYJIE AaHWJIMHA.

AmdoTepHble oOpraHuvyeckne U HeOpraHmveckue coeguHenusi. AMporepHbie OCHOBAHUS
B CBETE MPOTOJUTUYECKOH TEOpUH. AMQPOTEPHOCTh OKCHIOB M THIPOKCHUAOB IIEPEXOIHBIX
METaJJIOB: B3aUMOJAECUCTBHE C KUCIOTAMU U LIEIOYAMH.

Coau. Knaccudpukanuss u Xxumuueckue cBoiictBa conieil. OcoOEHHOCTH CBOMCTB coieit
OpPraHMYECKHUX M HEOPraHMYECKUX KUCIOT.

I'eneTn4yeckast CBA3b MEKAY KJIACCAMU OPraHU4eCKUX U HEOPraHU4eCKUX COeAHHEHHUH.
[lonsiTHE O TEHETUYECKOM CBA3M M N'€HETUYECKHX PAJIaX B HEOPTraHWYECKOW U OPraHM4eCKON XMUMUH.
I'enernueckue psapl MeTaula (Ha TpuUMepe KalblUs U Kelesa),HemeTauia (Cepbl U
KPEMHHMS),[IEPEXOITHOT0  AJeMeHTa(IIMHKa). ] eHeTHueckue psiibl M TeHEeTHYecKas CBs3b B
OpraHMYeCKON XUMHUHU. EMHCTBO MUpa BEILECTB.

Hemoncmpayuu

Komnneximu KUCI0THBIX, OCHOBHBIX M aM()OTEPHBIX OKCHIOB, IEMOHCTPALIUS MX CBOHCTB.

B3aumopeiicTBie KOHIIEGHTPUPOBAHHBIX a30THOW M CEpHOM KHUCIIOT, a Takke paz0aBIeHHON
A30THON KHCJIOTHI C MEJBIO.

Peakius «cepeOpsiHOro 3epKaiiay il MypaBbUHOW KHUCIIOTHI.

B3aumoneiicTBue pacTtBopa THAPOKCHAA HATpHUsl C KHUCIOTHBIMH OKCHAAMHU (OKCHIIOM
docdopa (V)), amdpoTepHBIMU TUAPOKCUTAMHE (THAPOKCUIOM IIHHKA).

B3aumonelicTBue amMmmmuaka ¢ XJ0poBOAOPOJOM U BOIOM. AHAJIOTUYHO JJI1 METHIIAMUHA.

B3aumoneicTBue aMMHOKHCIIOT ¢ KUCIOTaMU | 1iesiodaMu. OCyIEeCTBICHHE IEPEXOJ0B:

Ca — Ca0O — Ca3(P0O4)2 — Ca(OH)2
P — P205 — H3PO4
Cu — CuO — CuS04 — Cu(OH)2 — CuO — Cu
C2HS50H — C2H4 — C2H4Br2

Jlabopamopmuwie onvimot

[TonyueHune u CBOMCTBA yIIIEKUCIIOTO rasa.

CBoiicTBa cosTHOM, cepHOH (pa30aBICHHOI) H YKCYCHON KUCIIOT.

BzaumopeiictBue tuapokcuna Hatpus c¢ coisiMu (cynbdarom meau (II) u xmopumom
aMMOHHUA).

Pa3noxenue ruapokcuia Meau.

[Toryuenne u amdoTepHbIe CBOMCTBA THIPOKCH 1A amoMuHuUs. [1oydeHne KeCTKOM BOJIbI 1
U3Yy4YEHUE €€ CBOMCTB.

YcTpaHneHrne BpeMEHHOU U TOCTOSHHOM JKECTKOCTH.

Ilpakmuueckue 3anamus

[Tomyyenue XJIOpOBOIOPOJA U COJSHOM KHMCIIOTHI, UX cBoWcTBa. [lonmyyenne aMmmuaka, ero
CBOMCTBA.



2.12. Xumusn snemenmos

S-Onemenmuol

Boxopoa. /IBolicTBEHHOE IOJOKEHUE BOAOPOAA B MEPUOAMUYECKOU cucteMe. M3oTomsl
Bojopona. Tsokemas Boja. OKHCIUTENBHBIE M BOCCTAHOBUTEJIBHBIE CBOWCTBA BOJOPOJA, €rO
MOJIyYeHHUE U IpuMeHeHue. Poiib BOJOpoaa B )KUBOW U HEXKUBOW IIPUPOJIE.

Bona. Ponbs Boabl Kak cpenooOpas3yroLIero BEIIECTBA KIETKU. DKOJIOIMYECKHE aCIEKThbI
BOJOIIOJIb30BAHMSL.

JaeMmeHTbl IA-rpynmsel. Illenounsle Metayuibl. OOmias XapakTEepUCTHKA ILEJIOYHBIX
METAJJIOB Ha OCHOBaHMHU ToJiokeHus B Ilepuonnueckoit cucreme snementoB .M. MenpaeneeBa u
cTpoeHusi aromoB. [lomydyenue, (usnyeckre M XMMHUYECKHE CBONCTBA INEIOYHBIX METAJUIOB.
KaTtnoHbl mIENOYHBIX METANJIOB KaK BaKHeHIIas XuMmMuueckas ¢(opmMa HMX CyIIECTBOBAaHUS,
peryisTUBHAs POJib KATUOHOB Kallusl U HATpUsl B KUBOU KieTke. IIpupoaHble coeuHeHus HaTpus
Y KaJusl, UX 3Ha4CHHUE.

JnemeHThl IIA- rpynnbl. O0mas xapakTEepUCTHKA IIEIOYHO 3E€MEJbHBIX METaUIOB U
MarHus Ha OCHOBaHUM NoJiokeHus B [lepuonnueckoin cucreme snnemeHtoB JI.M. Menneneesa u
cTpoeHusi aroMoB. Kanbimii, ero noixydenue, Gu3nveckue 1 XMMUYECKHe CBOMCTBA. Bakneiimme
COEJIMHEHUS Kajbllis, UX 3HaueHue M npumeHeHue. Kanpuuit B mpupoje, ero Ouojoruyeckas
pOJIb.

p-Onemenmol

AsroMuHMHE. XapaKTepUCTUKAa AJIOMUHUSA Ha OCHOBAaHMHU INOJIOKEHMS B Ilepmonmnueckoit
cucremMe »snemeHtoB JI.M. MenneneeBa u cTpoeHust aroma. Ilomyuenue, ¢usndyeckue u
XMMHYECKHE CBOMCTBA aTIOMUHUA. BakHelIne cOeNMHEHNs alIOMUHMS, UX CBOMCTBA, 3HAUECHUE
u npuMeHeHnue. [IpupoaHsle COeqUHEHNS aTIOMUAHUS.



VYriaeponx u kpemumii. OOmas xapakTepuCTHKa Ha OCHOBAaHUM HX IIOJIOKEHUS B
[Tepuonnueckont cucreme JI.M. MenneneeBa u crpoeHus artoma. IIpocTeie BemiecTna,
00pa3zoBaHHBIC dTUMU deMeHTaMu. OKCHIIBI U THIPOKCHIIBI yTIepoaa U KpeMHus. Bakuelme
COJIM YTOJBHOM M KpEMHUEBOM KUCIOT. CUIIMKATHAS IPOMBIILIJIEHHOCTb.

Ianorenbr .OOmas XapakTepUCTHKAa TaJOreHOB HAa OCHOBAaHUM HMX IIOJIOKEHUS B
ITepronnueckoit cucteme smemeHToB J[.M. MenpeneeBa wu crtpoeHus aTomMoB. ['amoreHbl—
MPOCTHIE BEILECTBA: CTPOCHUE MOJIEKYJI, XUMHUYECKUE CBOMCTBA, MOJIyYCHHE U IMPUMEHEHHE.
Baxuelime coeIMHEHUs TaJOreHOB, MX CBOWCTBA, 3HAYCHUE M NpUMEHEHHE. [anoreHsl B
npupoje. buonornyeckas posib rajJoreHoB.

Xanbkorennl. OOmasi xapakTepUCTHKa XaJdbKOT€HOB HAa OCHOBAHMM WX TIOJIOKEHHS B
[Tepronnueckoit cucreme snnemeHtoB JI. M. MenaeneeBa u cTpoeHHs aTOMOB. XaJbKOT€HbI—
npoctele BemecTBa. Auorpornus. CTpoeHHME MOJEKYJ aUIOTPONHBIX MOAU(PUKALUNA U HUX
cBoicTBa. [lomyueHue W npUMEHEHHE KUCIOpOoAa M cepbl. XaJlbKOT€Hbl B NPHUPOAE, HX
Ouosoruveckas poib.

OuemeHnThl VA-rpynnbl. O011as xapakTeprCTHKA JIEMEHTOB 3TOM TPYIIBI HA OCHOBAHUH
ux nosoxkenus B Ilepuonnueckon cucreme anemenToB .M. MenneneeBa U CTpOCHHsI aTOMOB.
CrpoeHre MOJEKYJBl a30Ta M aUIOTPONHBIX Moaudukamuii (ocdopa, ux ¢uzuveckue u
XUMUYECKHE CBoMcTBa. Bomopoansie coenuHeHus: 3neMeHTOB VA-rpymmbl. OKcuabl a3ota U
tdocdopa, coorBercTByIOUMe MM KHCIOTHL. Coiau 3TuX KHCIOT. CBOWCTBA KHUCIOPOIHBIX
coeuHeHU# a3ota U (ochopa, X 3HAYCHUE W NMPUMEHEHHE. A30T U Gocdop B IpHUpPOAE, UX
Ouosornueckas poJb.

JuiemenTbl IVA-rpynnbl. OOmias XapakTepuUCTHUKa 3JIEMEHTOB STOW TIpyHmbl Ha
OCHOBaHMM uX TnonokeHuss B llepumoamueckoit cucreme snemeHtoB J[.M. Menaeneesa u
CTpOEHHUS aTOMOB. Yriepoa u ero amiorpornus. CBOHCTBa alIOTPONMHBIX MOAUGUKALNN
yriieposa, WX 3HaueHHe W npuMeHeHue. OKCHUIbI M THUIPOKCHUILI YIJIepoJa M KPEMHHUS, HUX
xumMudeckne cBoricTBa. Coiu yroJlbHOM M KPEeMHHUEBBIX KHCIIOT, UX 3HAUYCHHE W TMPUMEHECHHE.
[pupomoobpazyromast poJib yriiepoaa Jis >KUBOW U KPEMHUS ISl HE )KUBOM MTPUPO/IBL.

d-Dnemenmor

Ocobennoctu ctpoenus aromoB d-anementoB (IB-VIIIB-rpynm). Mens, muHK, Xpowm,
JKeJle30, MapraHel] Kak TpOCTble BellecTBa, MX (U3MUECKHEe W XHUMHUYECKHE CBOWCTBA.
HaxoxaeHre 3THX MeTaylIoB B MPHUPOJIE, UX TomydeHue U 3HadeHue. CoequHeHus d-271eMeHTOB ¢
pPa3IMYHBIMKU CTETICHAMU OKHCIICHUS. XapakTep OKCHIOB M THAPOKCHIOB 3THUX 3JEMEHTOB B
3aBUCUMOCTH OT CTEIIEHU OKHUCIICHHS METaJlja.

Hemoncmpayuu

Komneknuu mpoCThIX BEIIECTB, 0Opa30BAaHHBIX JJIEMEHTAMHU PA3JIMYHBIX SJIEKTPOHHBIX
CEMEHCTB.

Konnexkunu MuHepanoB U TOPHBIX TOPOJ.

[TonydyeHnne anmoOTpPONHBIX MoAU(pUKAIMKA KuUCTIopona, cepbl, docdhopa. XuMUUYECKUE
CBOICTBa BOZOpO/Ia, KUCIOPOAA, cepbl, pochopa, raioreHos, yrieposa.

Okcuapl cepwl, a30Ta, yriiepoja, »ejesza, MapraHiia, MEAU C Pa3TUYHBIMU CTEMEHIMH
OKHCJICHHSI, MX CBOICTBA.

['unpokcuibl cepbl, XpoMa, Maprasiia, xeies3a, MeI1, aJlOMUHUS U I[IUHKA, UX MOJIYyYEHUE
U XMMHYECKHE CBOMCTBA.

Jlabopamopmuvie onvimot

M3yueHne CBOMCTB MPOCTBIX BEUIECTB U COCTMHEHUM S-2JIIEMEHTOB.

M3yueHne CBOMCTB MPOCTBIX BELIECTB U COCAUHEHUMN P-3JIEMEHTOB.



3y4eHne CBOWCTB MPOCTHIX BEIECTB U COSTMHEHUI 0-3JIEMEHTOB.
Ilpakmuueckue 3anamusn

[TosryuyeHne TuIpOKCUIOB AJIFOMUHHUS U IUHKA; UCCIIEJOBAaHUE UX CBOWCTB.
[Tony4yeHnue u uccieoBaHuEe CBOMCTB OKCHIIOB CEpBI, yIieposa, pocdopa.

2.13. Xumus ¢ yncuznu o6uiecmea

XuMHSI ¥ NMPOU3BOACTBO. XUMHUYECKAs] TMPOMBIIUIEHHOCTh U XUMUYECKHE TEXHOJIOTHHU.
Colpbe 111 XMMHUYECKOW MPOMBIIIEHHOCTH. Boga B XMMHUYECKOW MPOMBIIIIICHHOCTH. DHEPTrust
JUISL XUMUYECKOT0 MPOU3BOJCTBA. HayuHble MPUHIMIIBI XUMHUYECKOTO MPOM3BOACTBA. 3alllUTa
OKpY’KaIoIlIeW cpeibl U OXpaHa TpyJla NpU XHUMHUYECKOM MpOu3BOACTBE. OCHOBHBIE CTaauU
XUMHUYECKOT0 Mpon3BoACcTBA. CpaBHEHHE MPOU3BOJCTBA aMMHAaKa U METAHOJIA.

XuMHs B CeJbCKOM XO03f1iicTBe. XMMHU3ALUS CEIBCKOrO XO35iCTBA U €€ HAIPABJICHUS.
Pactenust u mouBa, MOYBEHHBIN MOTJIOMIAIONIUN KOMIUIEKC. Y IOOpEHUs U UX KiacCUpUKAIuS.
XUMUYECKHE CPECTBA 3aLUThI pacTeHni. OTpULIaTeNIbHbIE TIOCIEICTBUS IPUMEHEHUS ECTUIUI0B
u 6opb0a ¢ HUMH. XUMU3AIIUS )KUBOTHOBOJICTBA.

Xumus 1 3koj0rusi. XMMUYECKoe 3arpsisHeHre oKpy»karorieit cpeabl. OxpaHa ruapochepsl
OT XHUMHYECKOro 3arpsis3HeHus. OxpaHa TMOYBBI OT XUMHYECKOro 3arpsiHeHus. OxpaHa
aTMocdepbl OT XUMHYecKoro 3arpsizHeHus. OxpaHa ¢uopsl  u (ayHBl OT XMMHYECKOTO
3arpsi3HEHUs. BUOTEXHOJIOT U U TEHHAsI UHKEHEPUS.

XuMHus U NMOBCEJHEBHAS KU3Hb 4esioBeKa. JlomamHaAs anTeka. Moromue u yucTsanme
cpernctBa. CpenctBa 6oppObl ¢ OBITOBBIMH HaceKOMbIMU. CpeacTBa JMYHOM THIHMEHBI U
KOCMETHUKHU. XUMHS U NUIa. MapKUpOBKH YIAKOBOK IMHILNEBBIX U THTUEHUYECKUX MPOITYKTOB U
YMEHHUE UX YATATh. DKOJIOTHS KWINIIA. XUMUS U TCHETHKA YEJIOBEKa.

Hemoncmpayuu

Mopenu npou3BOICTBA CEPHOM KUCIOTHI M amMmmuaka. Komnekiust ynoOpenuii u
MIECTULIA]IOB.

OO6pa3ipbl cpeacTB OBITOBOM XUMHUU U JIEKAPCTBEHHBIX MPENapaToB.

Ilpakmuueckue 3anamus

O3HaKOMJIEHHE C KOJUICKIIMEH yI10OpeHui 1 MeCTUIUI0B.

O3zHakomMiieHHe ¢ 00pa3liaMu CpeCTB OBITOBOI XUMUU U JIEKAPCTBEHHBIX MPENApaToB.

IIpumepHble Tembl pedepaToB (10K/I210B),
HHIUBHUIYAJbHBIX POEKTOB
e buotexHosnorus v reHHas uHXeHepus: — TexHosioruu XXI Beka.

e HaHoTexHONMOTHsI KaKk NPUOPUTETHOE HAMPABICHHWE DPA3BUTHUS HAYKHM W TPOU3BOJICTBA B
Poccuiickoit ®enepanun.

e CoBpeMeHHbIE METOBI 00€33apaKUBAHUS BOJIBI.

e AJIOTPOIHS METAJIOB.

e Xusnp u gesrensaocts .M. Mennaencena.

o «IlepuommyeckoMy 3aKOHYy OyayIIee HE TPO3HUT PA3PYUICHUEM. . .»

e Cunres 114-ro snemenTta — TpuyMd pOCCUICKUX (PU3UKOB-5IEPUIHKOB.

e M3otomsl Bomopoa.
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Hcnonp3oBaHue pauoaKTUBHBIX U30TOMOB B TEXHUYECKUX LIETISAX.
PentrenoBckoe U31y4eHUE U €ro UCIIOJIb30BAHUE B TEXHUKE U MEJIUIIUHE.
[Ina3ma — yeTBepTOE COCTOSIHUE BEILIECTBA.

AMop(dHbIe BelecTBa B IPUPOJIe, TEXHUKE, OBITY.

OxpaHa OKpyXaromel cpeabl OT XHMHUYECKoro 3arpsisHeHus. KonudecTBeHHBIE

XapaKTEPUCTHKU 3arpsA3HEHMs OKPYKaIOLIeH cpebl.

[Ipumenenne TBepAOro u razoodpasnoro okcusa yriaepona(lVv).
3amuTa 030HOBOT'O SKpaHa OT XUMUYECKOTO 3arpsi3HEHUSI.

['pyboaucnepcHbie cucTeMbl, UX KilaccuUKalys W HCIOJIb30BaHHE B IMpodeccruoHanbHON

JCATCIBbHOCTH.

KocMmernueckue renu.

[IpumeHeHne CyCieH3Uil U YMYJIbCUI B CTPOUTEIILCTBE.

MuHepaiibl 1 TOpHBIE IOPOJIbl KAK OCHOBA JIUTOC(EPHI.

PactBops! Bokpyr Hac. Tunsl pacTBOpPOB.

Bona xak peareHT u cpesa 11l XMMUYECKOT 0 IIpoliecca.

Kuznb u nestensHocth C. AppeHuyca.

Bxnazx oTeuecTBEHHBIX YUEHBIX B Pa3BUTUE TEOPUH ICKTPOIUTHYECKON TUCCOLUALIUN.
YcerpaHeHne KeCTKOCTH BOJIbI Ha TPOMBIIIIEHHBIX PEANPUATHSIX.

CepHas KuciaoTa — «xj1€0 XUMUYECKOUN TPOMBIIIITIEHHOCTHY.

Hcnonbp3oBaHne MUHEPAIBHBIX KUCIOT HA MPEANPHUATUAX Pa3IMYHOI0 IpoQuIIs.
OKcubl U CONU KaK CTPOUTENbHBIE MaTepHAaIbI.

Hcropus rumnca.

[loBapeHHas coylb Kak XUMHUYECKOE CHIPhE.

MHoronukuii KapOoHAaT KalbLus: B IPUPOJIE, B IPOMBILIUIEHHOCTH, B OBITY.
Peakuuu ropenust Ha IPOU3BOJCTBE U B OBITY.

BupryansHoe MoeMpoBaHNE XMMHUYECKUX ITPOLIECCOB.

DNEKTPOIN3 PACTBOPOB AIEKTPOJIUTOB.

DNEeKTPOIN3 PACILIABOB JIEKTPOIUTOB.

[IpakTHueckoe  MpUMEHEHHE  3JEKTpoiu3a:  padUHUpOBAaHME,  TaJIbBAHOIUIACTHUKA,

TraJJbBaHOCTCI HA.

Hcrtopus mosydeHus: ¥ MPOU3BOICTBA AITFOMUHUSL.
DIEKTPOIUTHUECKOE TIOTYyUYeHHE U paQUHUPOBAHUE MEIH.
Kuznup n gesarenbHocTh 1. J3BH.

Ponp meTamioB B MCTOPUM 4YEIOBEYECKOM LMBHIM3ALMHU. VICTOpUS OTEHYECTBEHHOW 4YEpHOM

MCTaJLITypruu. COBpeMeHHOG MCTAJUTYPIrU4CCKOC IMMpOU3BOACTBO.

I/ICTOpI/IH OTE€YECTBEHHOM IIBETHOI MCTAJIITypruu. Poip MeTalsioB U CIIJIaBOB B HAay4YHO-

TCXHHUYCCKOM IIPpOrpeccCe.

Koppo3ust MeTasiioB U criocoObl 3aIUThl OT KOPPO3UH.
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WueptHble uau 0JaropoHbie Ta3bl.

Poxnaronme conm —ranoreHsl.

HcTopus mBeACKON CIMYKH.

Hcropusi BOSHUKHOBEHUS U PA3BUTHS OPTAHUYECKON XUMHUH.

Kuznub u gestensHocTh A.M. ByTieposa.

Buranusm u ero kpax.

Posb oTeuecTBEHHBIX YUEHBIX B CTAHOBJICHUU U PA3BUTUH MUPOBOI OPraHUYECKON XUMHH.
CoBpeMeHHbIE TPEACTABICHUS O TEOPUH XUMUYECKOTO CTPOECHHUSI.

DKOJIOTHYECKHE aCMEKThl UCITOJIH30BAHUS YTIIEBOJOPOIHOTO CHIPHSI.

DKOHOMUYECKHUE ACIICKThI MCKAYHApPOAHOTO COTpyaAHHUYICCTBA 10 HCIIOJIB30BaHHIO

YTJIEBOIOPOJHOTO CHIPBS.

HcTopusioTKpBITUANPa3pa00TKUTa30BRIXHHEPTIHBIXMECTOpOKAeHuBPoccuiickoiidenepanu

XuUMHsl YTIEBOJAOPOTHOTO CHIPhsl U MOsI Oy ayIast mpogeccusi.
YTIIeBOJOPOIHOE TOTUIMBO, €0 BUJIBI U HA3HAUCHHE.

CUHTEeTHYECKHE KayuyKH: HCTOPHSI, MHOTOOOpa3ue U ePCIICKTHBEI.
Pe3nHOTeXHHYECKORTTPON3BOICTBOUETOPOIEBHAYYHO-TEXHUIECKOMITpOTpecce.
CBapo4HOE MPOHU3BOJICTBO M POJIb XUMHHU YTIIEBOJIOPOIOB B HEM.

Heptr u ee TpaHCIIOPTHPOBKA Kak OCHOBAa B3aMMOBBITOJHOTO  MEXIyHApOIHOTO

COTPYIHUYECTBA.
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TEMATHYECKOE IINTAHUPOBAHHUE

[Tpu peanuzanmu conepkanus 00IIE00pa30BaTEIbHON YUCOHON NUCIUTUTHHBI « XUMUS) B
npenenax ocoenuss OITOIT CITIO Ha 6a3e OCHOBHOTO OOIIEro OOpa3oBaHHS C MOJYyYCHHEM
cpeanero obmero ooOpazoanus (IIIIKPC, TIIICC3) wmakcumasibHas yuyeOHash Harpyska
oOyuarommxcst cocTaBimsieT—195 wdacoB, W3 HHX ayauTopHas (oOs3aTenbHas) Harpyska
00yJaromuxcsi, BKJII0Yasi MpaKTU4YeCKue 3aHsaTus, -130 yacoB, BHEayIUTOPHAS CAMOCTOSITEIIbHAS
pabora cryaeHToB -9054acos.

TEMATHYECKHM ILTAH

Buj yueOHoii padoThl

KonuvectBo
AynutopHble 3ausaTus. Coaep:xxanue 00y4eHHs1 1acos

Bgenenue 1
1. Oprannyeckast XumMus 60
1.1. [Ipenmet oprannyeckor xumMuu. Teopus 4
CTPOEHUS OPraHUYECKUX COETMHEHUN

1.2. TlpenenbHble yriieBOAOPOIBI 3)
1.3. DTHIIEHOBBIE U TUEHOBBIE YTIIEBOAOPOBI 6
1.4. AueTuneHoBbI€ yIIIEBOIOPOBI 4
1.5. ApoMatnuueckue yrieBo10pOosl 4
1.6. ITpupoaHbIe HCTOYHUKHN YTIIEBOAOPOIOB 4
1.7. I'uapoKcUIbHbIE COETUHEHUS 7
1.8. Anbaeruibl ¥ KETOHBI 4
1.9. KapOoHOBBIE KHCIIOTBI U UX MPOU3BOIHBIE 6
1.10. YrneBons! 6
1.11. AMHUHBI, aMHHOKHMCIOTEI, O€IKH 6
1.12. A3zoTconeprkalie reTeporuKInuecKue 4
coenuHeHus. HykiemHOBBIE KUCIOTHI

1.13. buomoruuecky akTUBHBIE COEIUHEHNS 5
2. O0mas 1 HeOpraHuvdecKass XuMus 70
2.1. XuMus — HayKa O BELIECTBAX 2
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2.2. CtpoeHue aToma

2.3. Ilepnonnueckuii 3akoH u Ilepuonnueckas cucteMa XUMHUIECKUX
aneMeHTOoB [[.M.Menneneera

2.4. CtpoeHue BellecTBa
2.5. [Tonumepsnl

2.6. JlucnepcHbie CUCTEMBI
2.7. XUMUYECKHUE peaKIuu
2.8. PacTtBOpBI

2.9. OKUCIUTENTbHO-BOCCTAHOBUTEIIBHBIE PEAKIIMU. DJIEKTPOXUMHUYECKHE
MIPOLIECCHI

2.10. Knaccugukanus seuects. [IpocTeie BemecTBa

2.11. OcHOBHBIE KJIaCChl HEOPTaHUUECKUX U OPTaHUYECKUX COETUHEHUI
2.12. Xumus 371€MEHTOB

2.13. Xumus B )KM3HHU 0011I€CTBA

Hroro

BueaynuTopHasi camocTosiTeJIbHasi padoTa

HOI[FOTOBKEI BBICTyrIJ'ICHI/Iﬁ 10 3aJaHHbIM TE€MaM, JOKJIaJ0B, pe(bepaTOB, 9CCC,
UHAUBUAYAJIbHOT'O IIPOCKTA C HCIIOJIB30BaHHUEM HH(bOpMaL[I/IOHHBIX

TEXHOJIOTHI U JIp.

I[IpomexyTounas arrectauus B popMe IK3aMeHa

Bcero
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XAPAKTEPUCTHUKA OCHOBHBIX BUJIOB YYEBHOM JEATEJIbHOCTH

Conep:kanue 00y4eHust

Baxkneiinme xuMuueckKue

TIOHATHUA

OCHOBHBIE 3aKOHBI

XUMHHN

OCHOBHEBIE TCOPUU XUMUHU

CTYJIEHTOB

XapaKTepHCTI/IKa OCHOBHbIX BH/10B y'{eﬁHOﬁ
AeATECJIBbHOCTA CTYACHTOB

(Ha ypoBHe y4eOHBIX NelCTBHI)

VYMeHne pmaBaTh OIPEAETICHHE W ONEPUPOBATh CIEAYIOIINMHU
XUMHUYECKUMU TOHATHUSMU: BELIECTBO, XUMHUYECKUI 3IIEMEHT,
aTOM, MOJIEKYyJIa, OTHOCHTEIBHBIE aTOMHAas W MOJICKYJISpHas
Macchl, HWOH, aJUIOTPOIUS, HW30TONBI, XHUMHYECKas CBS3b,
JIEKTPOOTPUIATEBHOCTh, BAJCHTHOCTh, CTENEHb OKHCICHHS,
MOJIb, MOJIIpHas Macca, MOJSIPHBIH 00BEM Tra3000pa3HBIX
BEIIECTB, BEIIECTBA MOJIEKYJISIPHOTO M  HEMOJEKYISIPHOTO
CTPOEHMS,  PAaCTBOPbHI,  IEKTPOJUT U  HEIJIEKTPOJIUT,
JEKTPOIUTHYECKAS JMCcCOLMaLus, OKHCIIUTENb U
BOCCTAaHOBUTENb, OKHCICHHE M BOCCTAHOBICHHE, TEIUIOBOM
3¢ ¢eKT peakiuH, CKOPOCTh XMMHUYECKOW peakIuH, KaTaus,
XMMHYECKOE PaBHOBECHE, YTIICPOJHBIA CKeleT, (PyHKINOHAIBHAS
rpymnmna, u30Mepus, TOMOJIOT U

DopMyIHpOBaHHE 3aKOHOB COXpAHEHUsI MAacChl BEIIECTB U
MOCTOSTHCTBA COCTaBa BEIIECTB.

YcraHoBKa PUYUHHO-CJICICTBEHHOM CBSI3U MEXIY
COICpP)KAHMEM OTHX 3aKOHOB M HAIMCAHHEM XUMHUYECKHX
(bopMys U ypaBHEHHUH.

YcTaHoBKa 3BOJIOLMOHHOW  CYIIHOCTH  MEHJIEJIEEBCKOW U
COBPEMEHHOM (hOpMyIHPOBOK  TEPUOAUUYECKOTO 3aKOHAa
J..Menneneena.

OObsicHeHHEe (PU3NYECKOTO CMBICTIA CUMBOJIMKH TEPUOAMYECKON
Tabnuipl xumudeckux anemeHToB [|.M.MennaeneeBa (HomepoB
JJIeMEHTa, Tepuojia, TPYNNbl)) U yCTAaHOBKA MPHUYHUHHO-
CIIEICTBEHHOM  CBA3M  MEXIy  CTPOEHHEM  aToMa |
3aKOHOMCPHOCTAMU U3MCHCHUA CBOICTB JJIEMCHTOB n
00pa30BaHHBIX MU BEILIECTB B MIEPUOJIaX U IpyMax.

XapaKTepHCTUKA JIEMEHTOB MaJIbIX U OOJNBIINX MEPHUOIOB IO UX
nosioxkenuto B [lepuognueckont cucreme J[.M1.Menneneesa

VYcTaHOBKA 3aBUCHUMOCTH CBOMCTB XMMHMYECKHX BEIIECTB OT
CTPOEHHS aTOMOB 00Pa3YIOIIUX UX XUMUYECKUX 3JIEMEHTOB.

XapakTepucTHKa BAXKHEHIIMX THUIIOB XHWMHUYECKHX CBS3E€M H
OTHOCHUTEJIBHOCTHU 3TOM THUIIOJIOTHH.

OObsCHEHHE 3aBUCHMOCTH CBOICTB BCIICCTB OT HMX COCTaBa H
CTPOCHHUA KPUCTAJINIMICCKUX PCIICTOK.

DopmyJIMpOBKa OCHOBHBIX MOJIOKEHU I TEOpUH
AJIEKTPOJIUTUYECKON UCCOLMAlMA M XapaKTepPUCTHUKA B CBETE
9TOM TEOpPUHU CBOMCTB OCHOBHBIX KJIACCOB HEOPraHUYECKUX
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Bakueiiiue Bemniectsa

" MaTepUualibl

XUMUYECKUN A3BIK

1 CHMMBOJIMKa

XUMUYECKUN
SKCIIEPUMEHT

Xumuaeckas
uHpopManus

COCIUHEHUH.

@OopMyIHpPOBKAa OCHOBHBIX MOJIOKEHUI TEOPUU XUMHUYECKOTO
CTPOEHHUS OPTaHUYECKUX COCAMHEHHUIN U XapaKTEPUCTHUKA B CBETE
9TOM TEOpHUH CBOWCTB OCHOBHBIX KJIACCOB OPraHUYECKUX
COeIUHEHNN

XapaKkTepucTUKa COCTaBa, CTPOEHMs, CBOMCTB, IOJNyYeHHUs U
npuMeHeHus BakHedmmx wMertawioB (IA w II A rpymm,
QIIOMUHUS, JKelle3a, a B ECTECTBEHHO-HAyyHOM mpoduiie u
HEKOTOPBIX d-3JIEMEHTOB) U MX COCMHCHH.

XapakTepucThKa COCTaBa, CTPOCHHS, CBOMCTB, IOJYy4YEHUA H
npuMeHeHus BaxkHeimux HemertamuioB (VIII A, VIIA, VIA
rpynm, a Takke a3zora u ¢ocdopa, yriepoja U KpeMHHS,
BOJIOPOJIa) U UX COEIMHEHUH.

XapakTepucTUKa COCTaBa, CTPOCHHUS, CBOWCTB, MOJYYCHHS U
NPUMEHEHHUS BaXKHEWIIIMX KJIACCOB YIJIEBOJIOPOJIOB (QJIKaHOB,
[IUKJIOAJIKaHOB, aJKEHOB, AJKWHOB, apeHOB) M UX Haubojee
3HAQYMMBIX B HAPOHOXO35IMCTBEHHOM IIJIaHE MPEICTABUTEIICH.

AHaJIOTUYHAsl XapaKTEPUCTHKA BaXXHEUIIMX MpeICTaBUTEICH
JIpPYTUX KJIACCOB OPraHMYECKUX COCJAUHEHHMM: MeTaHola |
9TaHoOJa, CIOXHBIX 3(GUPOB, JKUPOB, MBUI, aJbJETHI0OB
(popmanbrerunos u

areTajgbpAeruia), KETOHOB (areToHa), KapOOHOBBIX KHCJIOT
(YKCYCHOM KHCJOTBHI, JJii €CTeCTBEHHO-HAy4YHOTO Mpodus
NpEeJICTaBUTENICH JPYTUX KIACCOB KHCJIOT), MOHOCaXapHI0B
(rmroko3bl),  AWcaxapuAoB  (caxaposbl),  MOJIMCAXapHUIOB
(kpaxmana W IEJUTIOJIO03bl), aHWIMHA, aMUHOKHCIIOT, OCIIKOB,
HNCKYCCTBCHHBIX u CUHTCTHUYCCKUX BOJIOKOH, Kay4yKOB,
TuIacTMace

Hcnonp3oBanue B yueOHOM U podecCHOHATBEHON e TeIbHOCTH
XMMHYECKUX TEPMUHOB M CUMBOJIUKH.

Ha3Banme M3y4yeHHBIX BELIECTB IO TPUBUAIBHOW WU
MEXJIYHapOJHOW HOMEHKJIAType M OTpa)X€HHE COCTaBa ATHX
COEJIMHEHUH C MMOMOIIBI0 XMMUYECKUX (POPMYIL.

OtpakeHHE XUMHUYECKUX IPOLIECCOB C IOMOIIBIO ypaBHEHUN
XMMHYECKHUX PEaKIMH

Brimonnenue XHUMHUYCCKOI'O OKCIICPUMCHTA B IIOJIHOM
COOTBETCTBHH C IIpaBUJIaMH 0€30I1aCHOCTH.

HabGmronenne,  ¢ukcamuss W ONUCaHHE  Pe3yJIbTaTOB
MIPOBEJIEHHOT'0 3KCIIEpUMEHTA

[IpoBenenue CaMOCTOSATEIBHOTO IOMCKA XHUMHYCSCKOHN
I/IH(l)OpMaIII/II/I C HUCIIOJIB30BAHUEM pa3JII/I‘~IHI)IX NCTOYHUKOB
(HaAYy4YHO-TIOMYJSPHBIX HW3JaHUI, KOMIBIOTEPHBIX 0a3 JaHHBIX,
pecypcoB MHTepHeTa).
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PacueThl M0 XUMHYECKHM
dhopmyam
U YPaBHEHUSAM

[IpodunsHOE 1
po¢heCCHOHAEHO
3HAYMMOE

cofiep)KaHKe

Hcnonp3oBaHne KOMIIBIOTEPHBIX TEXHOJIOTUH U1l 00pabOTKH U
nepeadyd XUMHUYECKOH MH(pOpMAIMM W €€ TPEICTaBICHUS B
pa3iuuHbIX (hopmax

¥YcraHoBka 3aBUCUMOCTU MEXKIY KaueCTBCHHOU u
KOJINYECTBEHHOH  CTOPOHAMM  XMMHYECKMX  OOBEKTOB U
npoueccoB. Pemenue pacyeTHBIX 3amad [0  XUMHYECKUM
dhopmynaMm U ypaBHEHUSAM

OOBbsicHEHHE XMMHUYECKUX SIBJICHUH, IPOUCXOIAIIUX B MPHUPOJIE,
OBITY 1 Ha IPOU3BO/ICTBE.

OmpeneneHre  BO3MOXKHOCTEH  TPOTEKAHUS  XMUMHYECKUX
MIPEeBPAIICHUI B PA3TUYHBIX YCIOBUSIX.

Colnronenne mpaBmil SKOJIOTUYECKA TPAMOTHOTO TTOBEJICHHS B
OKpY’KalolIen cpee.

OneHka BIMSHMS XUMHUYECKOIO 3arpsi3HEHUS OKpY’Karolen
Cpebl Ha OpPraHU3M 4YeJIOBEKA U JPYTHUe )KUBbIE OPTaHU3MBI.

Cobmtonenue npaBuil 0e30MacHOro oOpalieHus ¢ FOPYUMU U
TOKCUYHBIMH BEILIECTBAMU, JJAOOPATOPHBIM 000PYAOBAHUEM.

[ToaroroBka pacTBOpPOB 3a/laHHOW KOHIIGHTpAllMd B OBITY M Ha
IIPOU3BO/ICTBE.

Kputnueckas OIICHKA JIOCTOBEPHOCTH XUMHYECKOMN
nH(pOpMaIINY, TTOCTYTAIOIIECH U3 Pa3HBIX UCTOYHUKOB
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YYEBHO-METOAUYECKOEMATEPHUAJIBHO-TEXHUYECKOE
OBECIIEYEHHME ITPOT'PAMMBI YUEFHOM JUCIHUATIIAHBI «XUMMST»

Jnst ocBoeHus mporpamMmbl yueOHo# guctuiuinabl « Xumusy YIIOY «PecmyOnukanckuit
TYMaHUTApHBI MeTUIMHCKUKA  Kowtemk uM. M.A. AraGamaeBa» pacrnonaraer ydeOHbBIM
KaOMHETOM XHMHU C JlabopaTopueil U JIaOOpaHTCKOM KOMHAaTOH, B KOTOPOM HMEETCs
BO3MOXXHOCTh OOecneunTh cBOOOAHBIN nocTyn B MHTEepHET BO BpeMsl y4eOHOro 3aHATUS U B
MepHoJ] BHEYUEOHOH 1eATEeIbHOCTH 00yUYatOIINXCS.

[Tomemenne kabuHETa yAOBIETBOpsET TpeOoBaHusAM CaHHTAapPHO-3MUACMHOIOTHIECKUX
npaBun u  HopMmatuBoB (CanlluH 2.4.2 Ne 178-02) u ObITh OCHAIIEHO THUIIOBBIM
000py/10BaHHEM, YKa3aHHBIM B HACTOALIMX TPeOOBAHUAX, B TOM UHUCIIE CHELMATU3UPOBAHHOU
y4eOHOW MeOeNpl0 M CpeACTBaMU OOYYEHHS, JOCTATOYHBIMH JIJISi BBITIOJHEHUS TPpeOOBaHUMA
K YPOBHIO IIOJIFOTOBKU 00y4arOIIUXCSl.

KaGuner xumum 17151 NpoBEACHNS JEKIMOHHBIX U PAKTUYECKUX 3aHATHI
AynUTOpHBIE CTOJIBI, ayAUTOPHBIE CTYJbS, ayAUTOPHAs J10CKa, CTOJI JUIs MpemnojaBaTeis, CTyll
U1 IpernoaBaTessi, yueOHO-HarJIsgJHbIe TTOCOOMSL.

368670, Poccuiickass ®Denepaunus, Pecnydsuka darectan, ropoa darecranckume Orum,
yiauna M.I'opbkoro,40.
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URL.: http://biblioclub.ru/index.php?page=book&id=485652

4 Jlynetiko, T.I'. Merononornueckuii 6a3zuc xumuu. Kak pemarorcs HaydHbIE 3a1a4Hd:
y4eOHHMK ¢ pe3ysbratamMu aBTOpckux uccnemoBanuit / T.I'. Jlymetiko; FOxHbiit (enepanbHbIif
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3. Poccuiickue antexku / . pea. M. Amnekcee; yupea. u m3a. OOO «I'PVYIIIIA
PEMEJIMYM». — Mocksa: Pemenuym, 2020. — Ne 1-2 (331). — 81 c.: wi. — Peskum gocTyma: mo
noxamucke. — URL: https://biblioclub.ru/index.php?page=book&id=601427.

COBpeMeHHLIe leO(l)QCCI/IOHaJILHBIe 0a3bl JAHHBIX U HH(l)OpMaIII/IOHHbIe PECYPCHI CETH
HuTepHert:

1. http://www.sestrinskoedelo.ru/

2. http://yamedsestra.ru/

3. http://medvuz.info/
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MeTtoauyeckue yKazaHus 10 U3yYeHUIO Y4eOHOH AUCHMIIIMHBI

Pa6ora ¢ JIeKuMOHHBIM MaTepHAJIOM

Jlekimss — »3TO cHCTEMAaTHYECKOe, MOCIEAOBATEIbHOE, MOHOJIOTMUYECKOE YCTHOE
U3JI0KEHUE TpernojaBaTesieM (JeKTOpoM) yueOHOTro MaTepuania, Kak MpaBuiio, TEOPETHUECKOTrO
xapaktepa. Kak omgHa W3 opraHW3anMOHHBIX (OpM OOYYEHHS W OJWH U3 METOJOB OOydeHUS
JEKIMS TPAJAULMOHHA ISl BBICIIEH IIKOJIBI, TJI€ HA €€ OCHOBE (hOPMUPYIOTCS KypChI IO MHOTUM
npenMeraM ydeOHoro mnaHa. Jlekiusi sBisercs Bemymied (opmoit opraHuzamuu y4eOHOTO
mporecca B BbICIIeM y4eOHOM 3aBefeHUH. OCHOBHBIMU OpPTaHU3AlMOHHBIMU BOMPOCAMH TpU
3TOM SIBIISIFOTCS, BO-TIEPBBIX, OJATOTOBKA K BOCIPUATHIO JEKIIUH, U, BO-BTOPBIX, KaK 3aIHCHIBATH
JEeKUMOHHBIN MaTtepuan. Ocoboe 3HaUeHHE JIEKIUU COCTOUT B TOM, YTO 3HAKOMUT CTYJEHTOB C
HAYKOH, pacHmpsieT, yriayOisieT W COBEpPIICHCTBYET paHee IOJIydeHHbIE 3HaHUS, (GOPMHUPYET
Hay4YHOE MHUPOBO33PEHHE, YUUT METOAMKE M TEXHHKE JEKIMOHHOU paboThl. Kpome Toro, Ha
JeKIMU MOOWIM3YeTCs BHUMAHHUE, BbIPAOATHIBAIOTCS HABBIKM CIYLIAHHS, BOCHPUATHSA,
OCMBICJIEHHST M 3amuchiBaHus HHQoOpMalnuu. Bce 3TO mpu3BaHO BOCHHUTHIBATH JIOTMYECKOE
MBIIUICHHE CTYyACHTa M 3aKJIaJblBACT OCHOBBI HAy4HOIro uccienoBaHus. Kaxmon neknuu
OTBOJIUTCSI KOHKPETHOE MECTO B CUCTEME Y4EeOHBIX 3aHATHI 10 Kypcy, a padoTa ¢ JeKIIHOHHBIM
MaTepHUaIOM SIBJISICTCS OJTHOM U3 POPM CaMOCTOATEIHLHON BHEAYIUTOPHOU pabOTHI CTYICHTA.

[ToaroroBka K JEKIMM MOOWIM3YET CTyAE€HTAa Ha TBOPYECKYIO paboTy, TJIaBHBIMH B
KOTOPOU SIBJIAFOTCS YMEHUS CIIyIIaTh, BOCOPUHUMATh, 3alIUChIBATh. JIEKIIHUS — 3TO OJIMH U3 BUIOB
YCTHOM peuM, KOIZJa CTYAEHT JOJDKEH BOCHPHHHMMATh HA CIyX MW3J1aracéMblid MaTepHal.
BHuMaTenpHO CHIyIIAIONIMA CTYJEHT HANpsHKEHHO paboTaeT — aHaIM3HpYeT H3JIaracMblii
MaTepual, BbIIENseT TIJaBHOE, 0000IIaeT ¢ paHee NOMyYeHHOW HHQOpMAaIell U KpaTKo
3aIUCHIBAET.

3anucelBaHUE JIEKIMUM — TBOPYECKHH MpoLecc. 3aluch JEKUUN KpalHe BakHA. JTO
MO3BOJISIET HAJOJTO0 COXPAHUTHh OCHOBHBIC MOJOXKCHHS JIEKIHH; CIIOCOOCTBYET IOICPKAHUIO
BHUMAaHHMSA; CIOCOOCTBYET JydIlIeMy 3aloMUHaHus marepuana. st s¢pdexTuBHON paboThI ¢
JICKIIMOHHBIM MAaTepHUaJoM HeoO0XoauMo 3adUKCUpPOBATh HAa3BAaHWE TEMBI, IJIAH JEKUUU U
PEKOMEHJIOBaHHYIO JuTepaTypy. llociie 3Toro mpucTynarb K 3amucu COAEpX aHus JeKuu. B
oQOpMIICHUH KOHCHEKTa JIEKIHUHW Ba)XHBIM MOMEHTOM SBIISETCA HEOOXOJUMOCTh OCTaBISATh
10JIsl, KOTOpble MOTpeOyroTCsS A mocieayromeld padoThl HaJ JIEKIMOHHBIM MaTepHalloM.
3aBepIIaloOnIMM ATAllOM CaMOCTOSTENBHOW paboThl Halx JIeKuued sBiseTcss o0paloTka,
3aKperyieHue U yruiyoneHue 3HaHuid 1o Teme. HeoOxogumo oOpamaTthCs K JCKIUSM
HEOJTHOKpaTHO. [IepBbIii MPOCMOTP 3amuceil »KenaTelbHO CleNaTh B TOT K€ JEHb, KOTJa BCE
cBe)kO B mamsATH. KOHCHEKT HyXHO MpOYHMTaTh, 3aAMOJHUTH MPOIYCKH, pacmudpoBaTh
HEKOTOpBIE COKpAIIeHMsI. 3aTEM HaJ0 O3HAKOMUTHCS C MaTEpUaIoOM TEMBI 10 YUYEOHUKY, BHECTU
HY>KHbI€ YTOUYHEHUS U JOTIOJHEHHUS B JICKIIMOHHBIA MaTepHal.

IToaroroBka Kk NpPaKTH4YECKUM 3aHATHAM

[IpakTrueckue 3aHATUS — GopMa yueOHBIX 3aHATUHN, IPU KOTOPOI CTYJAEHTHI 00CYXKIAI0T
COO0OIIeHNS, JOKIaAbl B pedepaThl, BBITOJHEHHBIE MU 10 Pe3yJIbTaTaM Y4eOHBIX MM HayYHBIX
HCCIIEI0OBaHUI TI0JI PYKOBOACTBOM Ipenojasatens. IIpenonasarens B 3TOM cilydae sBIISETCS
KOOPAMHATOPOM OOCYKACHUHN TEMbI IPAKTUUYECKOTO 3aHATHSI, TOJTOTOBKA K KOTOPOMY SIBIISETCS
o0s3aTenibHON. [10TOMY Tema MpaKkTHUECKOro 3aHATUS M OCHOBHBIE MCTOYHUKU OOCYXIEHUS
MPEIBSIBISIOTCS 10 00CYKICHHS [Tl IETAIbHOTO O3HAKOMIIEHUs, m3ydeHus. Llenmn obcyxaenmii
HamnpaBieHbl Ha (HOPMUPOBAHME HABHIKOB MPOPECCHOHATBFHOW TMOJEMHUKH U 3aKpeIUICHHE
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o0cyxmaemoro Marepuana. [IpakTnyeckoe 3aHsATHE — 3TO Takas (opMa opraHU3aIuu 00yUCHHS,
IIPY KOTOPO Ha dTare MOJATrOTOBKH JIOMUHUPYET CAMOCTOSITeNIbHAS pad0Ta yJanuxcs ¢ yaeOHOU
JUTEPATYpOl W NIPYTUMH NUIAKTHYCCKUMH CPEJICTBAMU HAJ CEpUEH BOMPOCOB, MPOOJIEM H
3aa4, a B MPOLECCE MPAKTUYCCKOTO 3aHATUS HMIYT aKTHBHOE OOCYXKICHHE, TUCKYCCUU U
BBICTYIICHUSI yYaIlIUXCsl, TJI€ OHU TOJ| PYKOBOJICTBOM IIPEIOaBaTelisl AeJaroT 00o0maromme
BBIBOJIBI U 3aKiroueHud. [IpakTuyeckoe 3aHATHE MPEAHA3HAUEHO ISl YIITyOJIEHHOTO M3y4YEeHUS
JUCHHUIIIINHBI, OBJIaACHUA MGTOI[OHOFHCﬁ HAay4YHOT'O ITO3HAaHMUA. I'maBHas OCJIb NPaKTHICCKOIO
3aHATUA — O6€CHC‘-II/ITB CTyACHTaM BO3MOXHOCTb OBJIAICTh HABBIKAMU U YMCHHUIMU
WCTIOJIb30BAaHUSI TEOPETUUYECKOTO 3HAHUS IPUMEHUTEIHFHO K OCOOCHHOCTAM U3y4aeMOU OTpaCIIH.
Ha mnpakThueckux 3aHATHSIX PpEHIAIOTCS CIEAYIONIME TeJarornyeckue 3aJadyd: pa3BUTHE
TBOPUYCCKOTO HpO(bGCCI/IOHaJ'IBHOFO MBIIIJIICHUA, IIO3HAaBaTCJIbHAA MOTHUBAIUA,
npoeCCHOHAIFHOE HCIMOJIb30BAHWE 3HAHUM B YUYEOHBIX YCIOBHSAX: OBJIAQJCHUE SI3BIKOM
COOTBETCTBYIOIIEH  HAYKH; HABBIKM  ONEPUPOBAHUS  (QOPMYITUPOBKAMH,  TOHATHUSIMU,
ONPENEICHUSIMU;  OBJIaJICHUE YMCHHMSAMH ¥  HaBbIKAMH  IIOCTAHOBKM ¥  PEIICHUS
WHTEJUICKTYyalIbHBIX TPOOJIEM W 3a/ad, ONpPOBEPIKCHHS, OTCTAWBAaHUS CBOCH TOYKU 3pPEHHUS.
KpOMC TOro0, B XO0A€ NPAKTHYCCKOI'O 3aHATHUA MPEIIOAaBaATCIIb PCIIAaCT U TaAKWUC YAaCTHBIC 3a/1a4u,
KaK: TIOBTOPCHHE W 3aKPEIUICHWE 3HAHWN; KOHTPOIb; Teaarorudeckoe odmeHue. TpakToBKa
MIPAKTUYECKOrO 3aHSATUSI KaK 3aBEPIIAIOIIETO 3B€HA B M3YUYCHHH OJIOKA B3aMMOCBS3aHHBIX TEM
JTUCIUATUTMHBL 00YCJIOBJICHA TE€M, YTO BO BpPEMS €ro MPOBEICHHS TOIBOISATCS UTOTH PAOOTHI
Mpero1aBaTelieil, YNTAFOIIUX JICKIHH, U CAMOCTOSATEIBHOM paboThl 00YYarOIIUXCs IO YCBOCHUIO
00cyXaaemMoil Hay4YHOU MPOOJIEMBI.
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